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1. IACIHIOPT PABOYEM MMPOI'PAMMBbI YUYEBHOM JUCHUIIJIMHBI
MATEMATHUKA

1.1. O6aacTh npuMeHeHus padoyeil MPpOrpaMMbl

PaGouas mporpamma y4uyeOHOW AUCHUIUIMHBI SIBJISETCS YacThIO IPOTPAMMEBI
noAroToBku creruanuctoB cpennero 3sBeHa (IIIICC3) B coorBerctBUM ¢ PI'OC 1o
cuemuansaoctu ClIO:

21.02.11 T'eopusumuyeckue MeTOAbI MOUCKOB M Pa3BeAKH MeCTOPOKICHHUI
MO0JIE3HBIX NCKOMAEeMbIX

1.2. MecTro y4yeOHOH AUCHMUIUIMHBI B CTPYKType NPOrpaMmbl IOATOTOBKH
CIEHUAJIUCTOB CPEIHEro 3BeHa:
VY4eOHasi TUCIUIUIMHA BXOJUT B MATEMAaTHUECCKUIN M OOITNI €CTECTBEHHOHAYYHBIN ITHKI.

1.3. Hean wu 3agaum y4eOHOHW JMCUMIUIMHBI — Tpe0OBaHUSI K pe3yJbTarTam
OCBOCHHS YU4eOHOM JTMCIHUIITUHBI:

B pe3ynbraTe ocBOeHus1 yueOHON AUCHHUIIIMHBI O0yUYaIOLIUICS T0JKEH YMETh:
- pemaTh NpPUKIAHbIE 33]1a4U B 00JIaCTH NPOPECCUOHATBHON AESITEIBHOCTH.

B pe3ynbpraTe ocBOoeHUs yUEOHOM AUCHUIUIMHBI O0yUaIOLUIICS 10JKEH 3HATD:
- 3HAUE€HUE MaTEMATUKH B IPO(eECCUOHANBHON eaTenbHocTH U npu ocBoeHuu [ITICC3;
- OCHOBHBIE MAaT€MaTHYECKUE METOJbl PpEUICHMs] NPUKIATHBIX 3aJad B 00JacTH
po(heCcCUOHATILHOM e TENBbHOCTH;
- OCHOBHBIE TIOHATHUS U METOBI MAaTEMATUUECKOTO aHalIn3a, TMHEWHOM anreOpsl,
TEOPHH KOMIUIEKCHBIX YHCEJI, TEOPUU BEPOSITHOCTEN U MaTEMATUYECKOW CTaTUCTUKH;
- OCHOBBI HHTETPAILHOTO U JU((HEepeHIINATBEHOTO HCUUCIICHHUS.

B cootBerctBum ¢ ®I'OC CIIO mo cmermuansHoctr 21.02.11 I'eodmsuueckue
METOJIbl TIOMCKOB M Pa3BEIKH MECTOPOXKJIECHHUH IOJIE3HBIX HCKOMAEMBIX B paMKax
OCBOGHHUSI y4yeOHOM AucUUIUIMHBI «MaTemMaThuka» Yy CTYACHTOB (HOPMHUPYIOTCS
clleyrolye 00mmue KOMIeTeHINHN:

Kopn HanMeHoBaHue pe3yabTaTra 00y4eHHs
OK 1 [ToHuMaTh CYHIHOCTP M COLMAJIbHYIO 3HAYMMOCTh CBOEH Oynyiien
npodeccuu, MPOSIBJISITH K HEW YCTOWYMBBIA MHTEPEC
OK 2 Oprann3oBbIBaTh COOCTBEHHYIO [E€SATEIbHOCTh, BBIOMPATH THUIIOBBIC

METOJIbl U CHOCOOBI BBIMOJHEHHSI MPOQPECCHOHANBHBIX 3ajad,
OILICHUBAThH UX 39(PPEKTUBHOCTH U KAYECTBO

OK 3 [IpuHuMaTh pelieHus] B CTAHJAPTHBIX U HECTAHAAPTHBIX CUTYyallUsiX U
HECTH 3a HUX OTBETCTBEHHOCTDH
OK 4 OcymiecTBIsATh MOMCK M HCIOJb30BaHKUE MHGOpPMAIIUA, HEOOXOAMMOM

it A(G(EKTUBHOTO  BBINOJHCHUS  NMPO(ECCHOHAIBHBIX  3ajad,
PO ECCHOHATLHOTO U INYHOCTHOTO Pa3BUTHSI

OK 5 Hcnonp30Bath MHPOPMANMOHHO-KOMMYHUKAIIMOHHBIC TEXHOJIOTUU B
poecCHOHATLHON JAESITEIHHOCTH




OK 6 Paborath B koJUlekTMBE M KoMaHjae, 3(P(EKTUBHO OOIATHCS C
KOJUIETaMH, PYKOBOJICTBOM, TOTPEOUTEISIMU

OK 7 bpate Ha ce0si OTBETCTBEHHOCTh 3a pPabOTy WIEHOB KOMaH/IbI
(MOJYMHEHHBIX ), pE3yJIbTAT BHIMOJHEHUS 33 IaHUI

OK 8 CaMOCTOSATENIbHO ~ OMpEAeNATh 3aJadd  MNPOPECCHOHATIBHOTO U
JUYHOCTHOTO Pa3BUTHS, 3aHUMATHCSI CaMOOOPa30BaHUEM, OCO3HAHHO
TJIAHUPOBATH MOBHITIICHUE KBATM(DUKAITUN

OK 9 OpueHTUpOBaThCA B YCIOBMSIX YaCTOM CMEHBI TEXHOJIOTUA B

npodeccCUOHaNBbHOMN eI TEIbHOCTU

- npodeccHoOHAIbHbIE KOMIICTEHIIMH:

Kopn HanmeHoBaHue pe3ybTaTra 00y4eHHs

IIK 1.2 PerynupoBate ¥ HacTpamBaTh TIeO(PHU3MYECKYIO ammaparypy u
KOHTPOJbHO-U3MEPUTEIHHBIC TPUOOPHI.

[IK 1.3 OcymecTBIsATh MOHTX (M IEMOHTaX) YCTAHOBOK JIJISl T€O(PU3NIECKUX
VICCIICIOBAaHHM.

I1K 2.1 BhINOTHATE pETUCTPaAIUIO PA3IMUHBIX T€0(U3NYECKUX TAPAMETPOB.

I1K 2.2 OO6ecrieunBaTh Ka4€CTBO MPUHUMAEMbIX CUTHAJIOB.

IT1K 3.1 Opranu3oBbIBaTh paOb0OTY HA yYaCTKE MOJIpa3/ICIICHHUS.

[IK 3.3 YyacTBOBaTh B OIICHKE  JKOHOMHUYECKOM  A(PPEeKTUBHOCTH

HpOHBBOI[CTBCHHOﬁ ACATCIILHOCTH IICPCOHAJIA IMOAPa3ACIICHNA.

1.4. KosimuecTBO 4acOB Ha 0CBOeHHUE padoyeil MPOrpaMMbl y4eOHOM IUCHUIIUHBI:
MaKCHUMaJIbHOW yueOHOW Harpy3ku oOydaromierocs 72 yaca, B TOM YHUCIIE:
00s13aTeNbHOM ayIUTOPHOM yueOHOI Harpy3ku oOydaromierocs 48 4acos;
CaMOCTOSITENIbHOM paboThl 0Oyyvaromierocs 22 yaca;
KOHCYJIbTalMs 2 Yaca.




2. CTPYKTYPA U COJAEPXKAHUE YUEBHOM JUCHUNJIAHBI

2.1. O0beM yuyeOHOM TUCHUIIJIMHBI U BUABI Y4eOHOIl padoThI

Bun yueOHoi1 padoThI O0bem
4acoB
MakcumasibHas yueOHasi Harpy3ka (Bcero) 72
Oo0s13aTeIbHAs Ay IUTOPHAs Y4eOHAasi HATPy3Ka (Bcero) 48
B TOM YHCJIE:
1abopaTopHbie pabOTHI -
IIPAKTUYECKHUE 3aHATHS 32
KOHTPOJIbHBIE pabOThI 1
CamocTosiTesibHasi padoTa 00y4aroierocs (Bcero) 22
B TOM YHCJIE:
peLIeHNEe PUMEPOB 14
pelenne 3aaa4 2
pelIeHre CUCTEM YpaBHEHUMN 2
pelIeHue ypaBHEHUM 2
BBIUKCIICHHE ONPEJIeTUTENCH MaTpull 2
Koncynpranus 2

ITpomexxyTounas arrectanus B hopme auddepeHIIUPOBAHHOIO 3a4eTa
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3. YCJIOBHS PEAJIM3AIIMN YYEFHOM JJUCITUITJIMHBI

3.1. TpeOboBaHusi K MUHUMAJbHOMY MATEPUAJIbLHO-TEXHUYECKOMY 00eCIeYeHUuI0

Peanmzanust  yuyeOHOM  AUCHUIIIMHBI  TpeOyeT Hamuuusg ydyeOHoro KaOuHeTa
MaTeMaTHKH.

ObopynoBanne y4eOHOTO KaOWHETa: - TIOCAJOYHBIE MeCTa 10 KOJHYECTBY
00yJaroIMXCs;

- pabodee MeCTO MPETnoIaBaTes;

- KOMIUTEKT Y4eOHO-HATJSITHBIX TTOcoOmit «MareMaTukay,

- 00BEMHBIE MOJIETM TEOMETPUUECKUX (DUTYP;

- TUTaKaThl IO TEMaM;

- KJIaCCHAs JI0CKa;

- creriax / mkad 1yt XpaHeHUs yueOHO-HATISJHBIX MaTepHaIOB U MOJIEIIEH.

Texanueckue cpeAacTBa OOydYEHHUS: KOMITBIOTEP C JIMIIEH3WOHHBIM TMPOTPAMMHBIM
o0ecrnieueHneM; MyJIbTUMEIUIHBINA TIPOEKTOP, IKPaH / MHTEPAKTUBHAS TOCKA.

3.2. UudopMmannonHoe odecnevyeHue 00yuyeHust

Ilepeyenr  pexoMeHayeMbIX  Y4eOHbIX  u3AaHuii, HHTepHeT-pecypcos,
JAOTOJTHUTEIbHOM JIUTEPATYPhI

OcHOBHas JIUTEpaATYpA:

No /1 | UcTOUHUK

1 Bbammvakos M.U. Maremaruka: anreOpa v Hadajga MaTeMaTHIECKOTO
aHaNMM3a, TCOMETPHS: YUeOHUK JIJISl CTY/l. YUPEXKIACHUN cpel. mpod.
obpasoBanus. - 4-¢ uz., crep. / M.U.bammmaxos. - Mocksa: UL

"Axkanemus", 2017. - 256 c. — ISBN 978-5-4468-5988-7. — Tekcr:
HENOCPEICTBEHHBIN.

2 bammakoB M.1. Matemartuka (CI10O): yueOnuk / bammmakor M.U. - 2-e u3n.,
crep - MockBa: KHOPYC, 2019. - 394 ¢. — ISBN 978-5-406-06554-9. —
TeKkCT: HemOCPEICTBEHHBIN.

3 Bricmras maTeMaTnka: yaeOHUK B PAKTUKYM JIJIS CPETHETO
npodeccuonanbHoro oopazopanus / M. b. Xpurnynosa [u nip.]; moa oOrmeit
penakuert M. b. Xpunynosou, U. U. [lpiranok. — MockBa: M3naTenbcTBoO
FOpaiit, 2020. — 472 ¢. — (IIpodeccronanprHoe 00pa3oBaHuE). —

ISBN 978-5-534-01497-6. — TekcT: anekTporusii // ObC FOpaiit [caiit].
— URL: https://urait.ru/bcode/471507 (paTta obpaieHuns: 13.05.2021).

4 [[unayes, B. C. MaTtematuka: y4eOHUK U MPAKTUKYM JIJIsI CPETHETO
npodeccuonanbaoro oopaszosanus / B. C. [llunaues; noj penakiueit

A. H. TuxonoBa. — 8-e uzn., nepepad. u non. — Mocksa: M3naTenscTBo
FOpaiit, 2021. — 447 c. — (IlpodeccruonanprHoe 00pa3oBaHue). —

ISBN 978-5-534-13405-6. — TekcT: anekTpoHHsii // OBC FOpaiit [cait].
— URL: https://urait.ru/bcode/469417 (nata obpamenus: 13.05.2021).

JlononHuTenbHAsA IUTEPATYypA:

No /1 | UcTOUHUK

1 boromosioB H.B. Ilpaktuueckue 3anarus o matemaruke. B 2-x 4. Hacts 1.:
yaebHoe nmocooue st CI10 / H.B.boromosnos. — 11-e uzn., nepepad. u gom.
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— Mockasa: FOpaiit, 2019. — 326 c. (Cepusi: [IpodeccuonansHoe
obpazoBanue). — ISBN 978-5-534-08799-4. — TekcT: HENTOCPEACTBEHHBIM.

boromosioB H.B. Ilpaktuueckue 3anatus o MmateMaruke. B 2-x 4. Hacts 2.:
yauebHoe nmocobue s CI10 / H.B.boromosnos. — 11-e u3zz., nepepad. u gor.
— Mocksa: FOpaiit, 2019. — 251 c. (Cepus: [IpodeccruonanbpHoe
oOpa3zoBanue). — ISBN 978-5-534-08803-8. — TekcT: HENOCPEACTBEHHBI.

Jlopodeena, A. B. Maremartnka: y4eOHUK TSl CPETHETO
npodeccruoHanbHOro odpazopanus / A. B. Jlopodeea. — 3-e u31., mepepao.
u nom. — Mocksa: U3znatensctBo FOpaiit, 2020. — 400 ¢. —
(ITpodeccuonansroe oopazoanue). — ISBN 978-5-534-03697-8. — Tekcr:
anexkTpoHHbIl // DbC FOpaiir [caiit]. — URL: https://urait.ru/bcode/449047
(mara obpamenus: 28.05.2021).

Hopodeera, A. B. Marematuka. COOpHUK 3a1a4: yI€OHO-IPAKTUIECKOE
nocobwue g cpeaHero npodeccuoHaabHOro 0opazoBanus /

A. B. JlopodeeBa. — 2-e u3a. — Mocka: U3patensctBo FOpaiit, 2020. —
176 c. — (Ilpodeccuonanbuoe odpazopanue). — I[ISBN 978-5-534-08796-3.
— Texct: anextponnsiii // I6C KOpa#t [caiiT]. —

URL: https://urait.ru/bcode/449051 (nata obpatieHus: 28.05.2021).

NudopmarimoHHbie 371€KTPOHHO-00pa30BaTeIbLHBIE PECYPCHI:

Ne n/m

Hcrounuk

1

DnekTpoHHas oubnroreunas cucreMa «budbmoTex. U3narenbctBo KJY»
https://megri-regru.bibliotech.ru

2 OnexTpoHHO-OMOmmoreunass cucrema «W3marensctBo  JlaHb»/ KO
NuxenepHo-texunyeckue Hayku (TromIY)
www.e.lanbook.com

3 OnekTpoHHO-OMOmmoTeyHass cucrema elibrary» /  IlpaBooGmamarens:
O6miecTBo ¢ orpannyeHHON 0TBeTCTBeHHOCTHhIO «PYHOb» (RU)
https://elibrary.ru

4 DekTpoHHO-6ubmoTeunas cuctema «OBC IOPAUT» / www.biblio-

online.ru

Ilepnoanyeckue n31aHus:

e Mocksa : OO0 "UsnarensctBo "Cnytaukt", 2002 — .— Brixoaur 12
pa3 B roa. — ISBN neuatnoii Bepcun 1684 — 2626. — Tekcr:
HETOCPEICTBCHHBIM.

EcTecTBEeHHbIE U TEXHUYECKHUE HAYKU: HAYY. )KypHaJ /TJ1. pea. A. Sl. XaBKuH.

BECTHHK BOPOHEXCKOI'O 'OCYAAPCTBEHHOI'O
YHUBEPCUTETA. CEPUS: DU3UKA. MATEMATUKA nayuHbIit
KypHau / yupenutenb: BopoHekckuii rocy1apCTBEHHBIA YHUBEPCUTET. —
Boponex: 2000 — — Yucno BoimyckoB B roa: 4. — ISSN neuatHo#l Bepcuu:
1609-0705. — Tekcrt: anextponnsiii // DBC elibrary [caiiT]. — URL : https :
//elibrary.ru (mata obpamenus: 01.06.2020)
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4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHMS YUEBHOM
JUCHUILIAHBI

KoHTponb ®  omeHka  pe3yiabTaTOB  OCBOCHHUS  y4eOHOW  AWCITUTUIMHBI
OCYIIIECTBIISIETCS TIPETIOaBaTEIEM B MPOIIECCE MPOBEACHUS MPAKTUICCKUX 3aHITHI
U J1abOpaTOpHBIX PabOT, TECTUPOBAHUSA, a TAKXKE BBITIOJHEHUS OOYYArOIIMMUCS
WHJVUBUTyTBHBIX 33JJaHUH, IPOEKTOB, NCCIICTOBAHMM.

Pe3yabTarsl 00yueHust DopMBI 1 METOAbI KOHTPOJIS M OLIEHKH
(ocBOCHHBIE YMEHUS) pe3yJIbTATOB 00Y4YeHHUsl
OcBoeHHbIC YMEHHS:

- peliaTh IIPUKJIaIHBIC DKcrepTHas OLIEHKA BBITIOTHEHUS
sajaun B obnacti IpaKTHUecKoi paboTel. KoHTposabHas
npo¢ecCuOHaIbHON
IEATENBHOCTH. pabora.

DKcnepTHas OlleHKA BBITIOTHEHMS
CaMOCTOSITENIbHOM PabOTHI.
JuddepentiupoBaHHbIif 3a4eT.

YcBoeHHBIE 3 HAHUA:

- 3HAYCHMC MATCMATHKH B DKCTepTHAS OEHKA BHINOTHEHUS
MPO(eCCHONATLHOM npakTudeckoi padboTel. KoHTpombHas
NESITEeIbHOCTH W TIpHU 5
ocBoenuu I1TICC3; paoorTa.

OKcnepTHast OLEHKA BBIMOIHEHUS
CaMOCTOSITENIbHOM pabOTHI.
JuddepentiupoBaHHbIii 3a4eT.

- OCHOBHBIE MaTeMaTHYeCKHe | DKCIEPTHAs OLIEHKA BHIMOJHEHUS
METO/Ibl peLIECHUsl MPUKJIAJAHBIX |  TpaKkTUYecKoi padoTsl. KoHTposbHas

3a71a4 B oOylactu paborTa.

npo¢ecCUOHATBLHOU DKcnepTHas OlleHKa BBITIOTHEHHUS

NeSTETHbHOCTH; CaMOCTOSITEIbHON PaOOTHI.
JnddepeHunpoBaHHbIN 3a4eT.

- OCHOBHBIC ITIOHATHS U DKcrepTHas OLIEHKA BBITIOTHEHUS
MCETOIBI MAaTCMATHACCKOTO npakTHueckoil pabotsl. KonTponbHas
aHaJM3a, TMHEWHOM
anreGpbl, TEOPUH pabora.

KOMIIJIEKCHBIX YHUCEII, 3KCHepTHa$I OILICHKAa BBIITOJIHCHU A
TEOPUHU BEPOATHOCTEH U CaMOCTOSITCIIbHON PaOOTHI.
MaTeMaTHYECKOH JubbdepeHInpOBaHHbBIN 3aYeT.
CTaTHCTUKH,

- OCHOBBI HHTETPAILHOTO U DKcnepTHas OleHKA BBITIOTHEHMS
g hepeHInaITbLHOTO pakTHIecKoi paboTel. KoHTpoapHas
WCUYUCIICHHUS. pabora.

OKcnepTHas OLEHKA BBIMOJIHEHUS
CaMOCTOSITENIbHOM pabOTHI.
JnddepeHunpoBaHHbIN 3a4eT.
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Pazpadoranwu:

CO® MIPH

IKcnepibi:

CTHHUTY «MHCHO»

—_—F -
MpenoiaBaTensb ¥ /@{f ~____ |'.H. ®egoposa
. [

JOKTOP TEXHHYCCKHN HAaYK,

(MeCTo PaioTh)

COD® MI'PH

{Mecin pufw a1}

3aB. Kaheapoi MaTeMaTHKy ~E.I'Kabynosa
(zanuMaeMas JOKHOCTD ) O, HHHITHAT, '
thaniis )
penofaBaTe/lh MATeMATHKH . /4 I H.3yOkoBa
(3aunimwaﬂ OOKHOCTR) { TOAMHCh. HHHITHATRL.
thaMuama)
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IKCTEPTHOE 3AKJTHOYEHHE
Hd PAtOUYID NPOIPAMMY THCIMILTHHEL abaremarinray
1o CHeMHATLHOCTH:
11.02.01 1§ eotninaeckie METO/ LI HOMCKOR H PA3BEAKH MECTOPOMICHHH MOJAE3HLIN
BOKOTIAEMbIX,

Paspadorunk — $ejoposa lannna HAKODaeRHA, NpCnojasatelih CTapooc ko bCROTo
(rumana  HeACPLILHOMD  TOCYIAPCTBCHHONO  OIOLKETHOIO  0OPA30BATENILHOIO  YIPEKIICHHA
Bhichicro  oopasondnng  «Poceniicknil TOCYIapCTREHARI Te0I01 0OPAIBCIOUHbIH YIHBEPCHTET
el Cepro OpuKoHHERLEY,

Pafouas TpoTPavMMa COCTORT B3 CHIIeIYIOINX Pa3/ICloB!

1) Hacnopt padoseii nporpammbt yHeGIIoR AHCIHILTHITLL

2) CipyETYpa 0 HpHMEPIIOE ColepKanie yueOHON JIHCIHILIHHBL

3) Yeaosnsa peamizauny YIcOHOT ANCHHITITHIIBL

4) Konrposis v olicHK) pe3yILTaTOR OCBOCHHA YIeOHOM JINCIUITLTHHEL

B padoueii nporpasve o0o3HA4CHB e M 3a1a49i M y4eOHOH JHCHMILIMHEL @ TAKKe
PEROMCHLYCMOC KOJHHNECTRO HACOR:

MARCHMITBHON vacOHoii Harpyskoil oByuatonerocs 72 uaca. B TOM YHCIe:

OOHIATETRHON 4y MTOPHOH yHedHolt narpysku odywaomerocs 48 Hacos:

CAMOLTOATCIIBHON paboTLYKOHCY RTaIH obygawineroes 22/2 waca.

CoACpuiaitie THCIHILIHIL COOTRETCTRYCT TPEOORAHHAM K 3IAHMAM W YMCIHAM COIMIAcHO
HITCC3 10 cnelMaihHocTH B (OPMUpYEMEIM KOMieteHnnaM cormacko @1OC CMO. B
padoueil  HPOrpaMMe  OTPANEHEL CHCAYIONIHE TCMATHUECKHE PA3Nelbl: « MaTeMaTHuecKu
AUATH . <KoMILIeKCIEe uHeaay, «DIeMeHTh IWicHHOR anredpop., «OCHOBBI AUCKPETHO
varemariiiiy,  «(CHOBLL  TEOPMM  BCPOSITHOCTEH H  MA@TeMaTHYCCKOH  CraTHCTHRHY.
«MarerMa i Hecke  MCTOIR  PEIICHMA MPHEILIHBIX 34784 B 00JacTH  npodeccHoHanBHOH
JACATEILHOC THY

Vposui ocroenis YHeOHOIO MATCPHATA COOTBETCTBYIOT €10 COICPRARKI H 3HATHMOCTH
A popyuporans sHanni, ymennii, OK u TK.

DopAK I MCTOAL KOHTPOJZA H OLESHKM  COOTBETCTBYIOT PE3VILTATAM 0OYHelms. B 1.4,
NpoflecCHOHA ThHBIM H ODIIIHM KOMIIETCHITHAM.

CHUCOR YUCDHRX WA cONepwHT OCHOBHYK) M AONOIHHTEIbHYKY JAHTCpaTYPY H
HMirrepHer HOTOUHMKR, d TAKKE TEPHOANYECKHC H3TAHMs, NO3BOIAIOMIAC OCHOHTE CONEPRAHAT
yaeOHOH AHCHHIIHIBL B MOJHOM 0DLEME.

Patosas HPOrpaMMa MOsKeT DBITE PEKOMEH/0Rala VIS NPUMEHEIINS B YHeOHOM IpoLecce
no cnetpatsioetn 2102, 11 Teodninueckne METOIR HOHCKOE 11 PAIREIKA MeCTOPUR e nil
T ITH BN HOROECMEIN,

FRCnepT: [.H. 3y0Orona
HpeioJaBaTelb MATCMAaTHKH
CO® MIPH
Z I’

(MOOMHCE)




SKCMNEPTHOE 3AK/INOYEHHE
Ha Pabouyio NporpaMMy IHCHHIIHHEE «MareMaTHKa) M0 CHeHHATBHOCTH:

21.02.11 Teoduszuveckne METOBI MOHCKOE H PA3BEIKH MECTOPOAACHHI N01¢3HBIX HCKONACMBIX,

PazpaBorunx — Penopora Tanuma Huxonaesna, npenojasarens Crapoockonbekoro — huimana
(heIepaNLHOro TOCY/APCTREHHOID DIOMKETHOT0 00pA30BATENRHONO YUPEKICHUA BLICHICTO 00pazOBaHH:
«PoccHiicKuit rocynapeTREHHRI reoloropasseounst vaneepenTer uMens Cepro OpmKoHHKHI3ED.

PaGouas nporpaMma cOCTORT U3 MACIOpTa padoueil mporpaMMel y4eOnoi JHCIMIUIHHEL, CTPYKTYPbI H
MPAMEPHOTO COACPKaHHA y4eOHOMH [IHCIMINIINIEL, YCIOBHH peaius3almy yueOHoil JUCIHIUTHHB, KOHTPOIA
W OLIEHKH Pe3yILTaTOB OCBOSHHS YIeDHOH JIMCHHILTHHLL

B pafoueil mporpamme oGO3HAMEHB! 3aJadH H LEIH y49eDHOH JMCUMILIMHEL PEKOMEHIyemoe
KOIHYECCTBO ¥acok Ana crnenmansHocetd 21.02.11, mpeaycMoTpenHoe MakcHMaNLIOH yaeGHON Harpyikoi
obyuamomerocs (72 vaca), B TOM HHCIE:

—  obazarennHas ayuTopHad yuehuaa Harpyska obyqarouerocs - 48 yacos:
—  camocTOATeNbHas paboTa/KOHCYILTAINA oDydatomerocs - 22/2 Jaca.

ConeprkaHie JMCIHILTHHE] COOTBETCTRYET TpeGoRaHHIM K 3HamNAM B yMeHuaM corsiacko HTICC3 mo
cnepansHocTH ¥ opMmupyembiv  KomnetennuaM cormacio ®IOC CIIO. B pabowedi  mporpamme
OTpaKensl CIeAYIONHE TEMATHUSCKHE Pas/ielsl:

Pazmen 1. Maremarnueckuii ananns: Tema 1.1, duddepennnansioe B BHTErPalBHOE HCHHCIEHHE]
tema 1.2, Obsiknonennsie mHddepeHMaibHbie YpasHeHnd; TemMa 1.3, Paabi.

Paznen 2. Komnnexcnnie uncta: Tema 2.1, Komniexcnsie yacna B anreGpanieckoil gopme; tema 2.2
KoMmmnekcHble uHCla B TpHroHoMerpuueckoii gopme; rema 2.3. IlokazatenbHas (opma KOMIUICKCIOTO
YHCIA,

Pazen 3. DmeMentol JHHedHo#d anredpsr; Tema 3.1. Marpunel, onpefeldTelIn MATPHI; Tema
3.2.00parnas matpunia; TeMa 3.3, CHereMs! nuHelHLIX yPABHCHHH.

Pazmen 4. OcHomel mHCKpeTHOH Martemarukm: Tema 4.1. Muoxecrsa u orsowenns. Cpolictea
oTHoweHTH. Onepaniy Hajl MHOMKECTBAMH.

Payjien 5. OCHOBLI TEOPHH BEPOATHOCTEH W MATEMATHYCCKOA CTATHCTHRH: TeMa 5 1. OcHOBR TEOPHH
pepoaTHocTeit; Tema 5.2, Chvualinag senwuHia, ee PyHKIMs pacnpeJeNeHisL teMa 3.3, MareMaTHueckoe
KHAAHHE H ARCHEPCHA CIyuaiiHOH BeIMYHIEL

Pasen 6. MareMaTHUecKHe METo/Ibl DElieHHd TIPHKIATHEIX 33184 B 001acTH NpodecCHOHAIbHON
mesTenpHOCTH: Tema 6.1, MaremaTHUecKHe METOAW PENICHHS TPHKIATHBIX 34144 B 001acTH
npofieccHOHANLHOI AeATENEHOCTH.

YporHH 0cBOCHHS YUcOHOTO MATEPHANA COOTBETCTRYIOT €TI0 CONSPIKAHHID H 3HAYHMOCTH JULL
popmuporanus OK u TTK.

@opMBI M METO[Bl KOHTPOIA H ONEHKH  COOTBETCTBYIOT pesyibTatam o0yyenms, B T.9.
npoeCCHOHATEHEIM H 00IIMM KOMITETCHITHAM.

Criucok yucOHBIX M3IAHHH COASPHHT MHTeparypy H MHTEpHET HCTOYHUKH, MO3BOMAOLIME OCBOMTE
comepkanue YaeOHOH MHCIHITTHAEL B TOIHOM 00beMe.

Pafouas mporpaMma Moxer ObITh PEKOMEHIOBaHA Uil LPMMEHeHHs B ydeDHOM npollecce o
criemraneioetd 21,02.11 Neodguinygeckne MeroILl MOHCKOB M PAZBEIKH MeCTOPOKICHHH IHUIEINBIX
HCKONACMBIX.

Brenepr: E.I'. Kabynosa
3ap.ka(eapoil BEICIIE] MaTeMaTHKH
H HHQOPMATHKH, JI.T.H., JOUEHT
CTH HHUTY MUCHC

namc h)
Hoanues 2arepaio.

Hauaneuuk otaena xkanpoe H.H. IMosonsesa
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MHHOBPHAYKH POCCHH

CTAPOOCKOTRCKHIT ITHATT
GEAEPANBIOT O MOCY AAPCTREHIIOT O BIOTAETHON O OEPAIOBATE A LHON) ¥HUPERIEHHH
BBICINENDOEPASOBAHNA

«POCCHHCKWIi TOCYJAAPCTBEHHBIN NEQJIONOPA3BE/JOYHBIN YHUBEPCHTET
umenn CEPT'O OPTAHOHHKHI3E»

(COD MI'PH)
YTBEPKIAID COI'MTACOBALIO
Jupextop COD MI'PH 3amectyregs spexropa no CI1O
b L N i i -
el WAL C i, noernason ny E.A. Mumenko
) S - B <] 204 1
ggﬂr = -~ S - ik i

PABOYAS NIPOITPAMMA YYEBHOH JIMCUUITJIHHBI

MATEMATHKA

r. Crapetii Ockon
2021 r.



Pabowas nporpamma yueGnoit amcrmmimuer «Marematiias pazpaboTana Ha OcHOBe
[IpaMepHoii nporpavMMer o0weoGpazosarebHON yuebHoil aHcu s «Matemaruka» 115
NpPOECCCHOHATBHEIX 00PA30BATEIbHAIX OpraHu3aumii, pekomergosanasx GIAY «DHPO» Ui
peaTiiaiug  OCHOBHOH mnpodeccHonankHoli ofpasoBarensHoil nporpammer CITO Ha Gaze
OCHOBHOTO 001ero 00pa3oBaHus ¢ NojyueHieM cpeaHero odulero obpasoranus (TIpotokon Ne3
ot 21 mions 2015 r, Perucrpanuonmmit Homep peueHsnn 385 ot 23 mona 2015 r.), ¢ yaerom
pexomertaumi @AY «®UPO» no oprannsanmu HOAYHEHHA cpefHero odmero ofpazosaHns B
lpeciax OCBOeHHS 00pa3oBaTe/IbHEIX IPOrpaMm cpeanero npodeccHONAILHOTO 0Bpa3oBanus
(mpotokon Ne3 or 25.05.2017 r) ans coeuwanbHOCTH CpeJIHETD  NPO(ECcCHOHANLHOIG
oDpazoBaHm:

21L.02.11 I'eodpusmmeckuie MeToaLI NOMCKOB 1 PAIBEAKH MECTOPOXKACHITH MTO/ICIHBIX
HCROIMAEMEIY,

Opranmsanus-paspaboTuni

Crapoockoanckuii dumnan (heaepaIbHOTO TOCYAAPCTECHHON0 BIOUKETHONO obpazoraTenLHoro
YHpPEEKIEHHA Bhictmiero obpasosanua «Poccuitckmi FOCYJapCTEEHHLIN reonoropazselouHkIT
YHHBCpCHTET umenH Cepro Op/pkonsHKH 138

PaspaBorummn:
Daeprowiknna Haramus Cepreenna, npeno iapare.ib MATCMATHE COD MI'PH
3ybxosa Namna Huxonaesna, npenonasarent Maremaruin COM MI'PH

PACCMOTPEHA H OJTIOBPEHA

Ha 3ACE/IAHIH NpeIMeTHO-ITHKI0BOH KOMHECCHH
MaTeMaTHKH, Gpusukn 1 madopmaTHiy

Ipotoxon Ne_ = ot « O/ o002 20 .7 /1.

lpencenarens IMIK: F agc,_ Sef I'.H. 3ybkoga

PEKOMEH/TOBAHA

yueOHO-MeTOANYecKHM oT/enom COd MI'PH

« J’":f}} L 2{' :::r ,n'r I.

Haganeuuk VMO %@! AJL Tpyvbuanunosa
-




COILEPKAHHUE

1. TIACHOPT PABOYEM TIIPOITPAMMBI YUYEBHOM
JTUCHUIIINHBI

2. CTPYKTYPA U COJAEP)KAHUE YUEBHOM JUCIUILIAHBI

3. YCJIOBUA PEAJIN3AIIMMA YYEBHOM IUCHUATLINHBI

4. KOHTPOJIb M OHLEHKA PE3YJbTATOB OCBOEHMI
YYEBHOU JTUCIIUITJIMHbI

CTp.

21

23



1. IACHIOPT PABOYEM INPOT'PAMMBI YUEBHOM JJUCHUTLTAHBI
MATEMATHKA

1.1. O6s1acTh NpuMeHeHus1 padoveil MPOrpaMmbl

PaGouas mnporpamma oO01eoOpa3oBaTeIbHON  Yy4e€OHOW  JAUCIUTLIMHBI
«MatemaThKay MpeaHa3HadeHa ISl U3YYCHHs] MaTeMaTUKH B MTPo(ecCHOHAIBHBIX
o0pa3oBaTeNbHBIX OPTaHU3AIMIX, PEATU3YIOMUX 00pa30BaTENbHYIO MPOTPaAMMY
cpemHero  obmiero  oOpa3oBaHWs B TpeleNax ~ OCBOCHHS ~ OCHOBHOM
npodeccuoHansHO oOpazoBarensHO mporpammbel CIIO Ha 6aze OCHOBHOTO
oOmiero o0pa3oBaHWs TPH MOATOTOBKE CIEIUATMCTOB CpPEJHETr0 3BEHA TI0
CHEIHAIbHOCTH:

21.02.11 Teodu3uyeckne MeTOAbI NMOMCKOB M Pa3BeIKH MeCTOPOKACHHUI
M0JIE3HBIX HCKONAeMbIX.

1.2. Mecro y4e0HOH AMCHUILIMHBI B CTPYKType NPOrpaMmbl IOATOTOBKH
CIELUAJMCTOB CPEeJHEro 3BeHa

VYyebnas  aucuuruinHa — «MareMatukay — ABISIETCS  y4E€OHBIM  MPEIMETOM
o0s13aTelbHOM MpeaMeTHo obOmactu «Marematuku u  uHbopmatukun»y DOI'OC
cpeaHero o0Iero 0opa3oBaHus.

B npodeccruonanbHbix 00pa30BaTENbHBIX OPraHU3ALUsAX, PEATUYIOLIUX
00pa3oBaTeybHyI0 MPOTpaMMy CpeIHEero oOuero oOpa3oBaHUs B Ipejenax
OCBOEHHS MPOrpaMMbl MOATOTOBKM crenuaiuctoB cpensero 3seHa (IIIICC3) na
0a3e OCHOBHOro oOmiero oOpa3oBaHus, yueOHas aucuuIuiiHa «Martematukay
u3ydJaeTcsi B 001e00pa3oBaTeIbHOM ITUKIIE.

1.3. Heaun u 3amaum y4eOHONl JMCUMIVIMHBI — TPeOOBaHHMA K pe3yJbTaTam
OCBOEHHS YUeOHO# TMCIHUIIHHBI

Copepxanue mporpamMmbl «MareMaTuka» HampaBiICHO Ha JOCTHKCHHE
CIIEIYIOLINX Yeleil:
* obecrieueHre cHOPMUPOBAHHOCTU MIPEACTABICHUN O COLMANIBHBIX, KYJIbTYpPHBIX
U UICTOPUUYECKUX (PAaKTOpax CTAHOBJICHUS MAaTEMAaTHKU;
* obecrieueHne Cc(HOPMHPOBAHHOCTU  JIOTMUECKOTO, AJITOPUTMHUECKOTO U
MaTEMaTHYECKOTO MBILIUICHUS;
* obecrnieueHue c(hOPMUPOBAHHOCTH YMEHUI NIPUMEHSTH MOJIYyUYEHHbIEC 3HAHUS IIPU
pellIeHnH pa3InYHbIX 3a/1a4;
» obecreueHre CHOPMHUPOBAHHOCTH TMPEACTABICHUN O MaTeMaTHKE KaK YacTH
00IIeYeNIOBeUeCKON KYyJIbTYphl, YHHBEPCATbHOM S3bIKE HAYKH, MO3BOJIAIOIIEM
OIMCHIBATh U U3y4YaTh pealbHbIE MPOIECCHI U SIBICHUS.

OcBoenue  coaepkaHusi  y4eOHOM — gucHumMHbl — «MaremaTukay
o0ecrneunBaeT JOCTUKEHHE CTyIEHTaMU CIEAYIOLIUX pe3y1bmamog:
* TUYHOCMHBIX:



— c(popMHUPOBAHHOCTH MPEACTABIECHUI O MaTeMAaTHKe KaK YHHUBEPCAIbHOM SI3BIKE
HAyKH, CpPEJCTBE MOJICIUPOBAHUS SBICHHNA M TPOIECCOB, HACIX M METOoAax
MaTeMaTHKH;

— MOHMMAaHHE 3HAYUMOCTH MATEMAaTHKHU JJIs HAyYHO-TEXHHYECKOTO IMpoTrpecca,
c(OpPMHUPOBAHHOCTh OTHOIIEHUS K MAaTeMaTHKE KaK K YacTH OOIIeYeIOBEYECKOM
KyJBTYpbl 4Yepe3 3HAaKOMCTBO C HCTOpWEH pa3BUTHSI MAaTEMAaTHKH, SBOJIIOIHEH
MaTeMaTHYECKHUX UJICH;

— pa3BUTHE JIOTUYECKOTO MBIIUICHUS, MPOCTPAHCTBEHHOTO BOOOpaKeHHUS,
AITOPUTMHUYECKON KYJIbTYPhl, KPUTUYHOCTH MBIIIJICHHUS] HA YPOBHE, HEOOXOAMMOM
Ut Oy ytiei mpodecCHOHaTBLHOW ACSITENBHOCTH, JJIsl TPOIOJDKEHUS 00pa30BaHUS
¥ caM0o0oOpa30BaHus;

— OBJIaJICHHE MaTeMaTHYeCKUMM 3HAHUSMU M YMEHHUSIMH, HEOOXOIUMBIMH B
MOBCEIHEBHON  JKM3HM, [JJS OCBOCHHUS CMEXHBIX €CTECTBEHHO-HAyUHBIX
TUCIMIUIMH W JUCHUIUIMH NPO(EeCCHOHAIBHOTO IMKJIA, IS  TOJYYCHHUS
oOpa3oBaHus B 001acTAX, HE TpeOymOUUX YIrIyOJIeHHOM MaTeMaTH4eCKOou
MOJITOTOBKH;

— FOTOBHOCTb U CITOCOOHOCTH K 00OPa30BaHMIO, B TOM YHUCIIE CaMOOOpPa30BaHUIO, HA
NPOTSHKCHUM BCEW JKM3HHW; CO3HATEIhbHOE OTHOIIEHHWE K HEMpPEPHIBHOMY
00pa30BaHUIO0 KaK YCJIOBHIO YCIENIHOW TpPO(ecCHOHANBFHOW M OOIIECTBEHHOM
JeSITEIEHOCTH,

— FOTOBHOCTh M CHOCOOHOCTH K CAMOCTOSATEIHHOW TBOPUYECKOM M OTBETCTBEHHOMU
JIESITENIbHOCTH;

— TOTOBHOCTh K KOJIJIEKTUBHON paboTe, COTPYJHHYECTBY CO CBEPCTHHKAMH B
o0pa3oBaTeNbHOM,  OOIIECTBEHHO  TMOJIE3HOM,  Y4eOHO-HCCIEA0BATEIbCKOM,
NPOEKTHOM U JPYTruX BUAAX ACSITEIbHOCTH;

— OTHOIIEHUE K MPOPECCHOHATBHON NEATENHHOCTH KaK BO3MOXKHOCTH y4acTHs B
pPEIICHUN JUYHBIX, OOIIECTBEHHBIX, TOCYJapPCTBEHHBIX, OOIIEHAIIMOHATHHBIX
npo0JieM;

* MemanpeomMemHulx:

— YMEHHUE CaMOCTOSTEILHO ONPEACISITh eI JeATEIbHOCTH U COCTABIISAThH IITAHbBI
NEeSATeTLHOCTH; CaMOCTOSITEIIbHO OCYIICCTBIISITH, KOHTPOJIUPOBATh |
KOPPEKTUPOBATh JEATEIHHOCTD, HWCIIONB30BAaTh BCE BO3MOXKHBIE PECypChl s
JOCTIDKCHHSI TIOCTABJICHHBIX II€JIEH W peau3aluy IUTAHOB  JCSTEIHHOCTH;
BBIOHMpATh YCICIIHBIE CTPATETUN B PA3IMYHBIX CUTYAITHIX;

— YMEHHE MPOIYKTHBHO OOIIATHCS M B3aUMOJICHCTBOBATH B IIPOIIECCE COBMECTHOM
NESTEIIBHOCTH, YYUTBIBATh TMO3UIMH JIPYTHMX YYaCTHUKOB JIEATEIHHOCTH,
¢ pekTUBHO pa3peniaTh KOHPIUKTHI;

— BIAJCHHC HaBbIKAMH TMO3HABATEIBHOH, Y4eOHO-HCCIEIOBATEIbCKON W
IIPOEKTHON JESATENIbHOCTH, HAaBBIKAMH pPa3pelIeHusi MpoOjeM; CIOCOOHOCTh U
TOTOBHOCTB K CAMOCTOSITEIbHOMY MTOMCKY METOJIOB PEIICHUS TPAKTUIECKUX 3a]1ad,
MPUMEHEHUIO PA3TUYHBIX METOJIOB TTO3HAHUS,

— TOTOBHOCTh M CIOCOOHOCTH K CaMOCTOSITENBHOW  HMH(OPMAIMOHHO-
MO3HABATEIILHON JIEATEILHOCTH, BKIIFOUAsi yMEHUE OPHUEHTHPOBATHCS B PA3IMYHBIX



UCTOYHUKAX HH(QOpPMAIMHM, KPUTHYECKH OLEHUBATh M HMHTEPIPETUPOBATH
UH(POPMAIMIO, IOJTYYaEMYIO U3 Pa3IMUHbIX HCTOUHUKOB;

— BJIAJICHUE A3BIKOBBIMU CPEICTBAMU: YMEHUE SICHO, JIOTUYHO U TOYHO HU3JIararb
CBOIO TOUYKY 3PEHUS, UCIIOIb30BaTh a/ICKBATHBIE 3bIKOBBIE CPECTBA;

— BJIaJICHUE HaBbIKAMU [T03HABATEIbHON PEQIIEKCHM KaK OCO3HAHMSI COBEPILIAEMBbIX
JEUCTBUN U MBICIMTENIBHBIX MPOLIECCOB, UX PE3YIbTATOB U OCHOBAaHUM, I'PAaHHIL
CBOEr0 3HAaHWS W HE3HAHMs, HOBBIX IIO3HABATEIBHBIX 3a7a4 U CPEACTB Ul MX
JOCTUKEHNS,

— LIETICYCTPEMIIEHHOCTh B MOMCKAaX WU MPUHATUHU PELIeHUl, COOOpa3UTeIbHOCTh U
UHTYULMSA, PAa3BUTOCTh MPOCTPAHCTBEHHBIX MPEJICTaBICHUI; CIIOCOOHOCTD
BOCIIPUHUMATh KPACOTY U TAPMOHUIO MUPA;

* npeOMEemHbIX:
— ¢()OpMUPOBAHHOCTb MPEACTABICHUN O MaTEMATHKE KaK YaCTH MUPOBOM
KYJIBTYpbl U1 MECTE€ MAaTEMATUKU B COBPEMEHHOM LIUBUIIM3ALMH, CIIOCOOaX
ONMCaHUA SABICHUI PEAIBHOIO MUPA HA MaTEMAaTUYECKOM SI3BIKE;
— Cc(OpPMHUPOBAHHOCTh NPEJACTABICHUH O MaTEMATUYECKUX MOHATHUAX Kak
BOKHEHIINX MATEMAaTHYECKUX MOJEISX, MO3BOJLIIOLIMX ONMUCBHIBATH M M3ydaTb
pa3HbIE TPOLECCHl M SBJICHHS; ITOHUMAaHHE BO3MOXKHOCTM aKCHOMAaTHYECKOIO
IIOCTPOEHUSI MaTEMAaTUYECKUX TEOPUIL;
— BJAQJCHUE METOJaMH [0Ka3aTeIbCTB WU AJITOPUTMOB PEIICHHS, YMEHUE HX
NPUMEHSATH, IPOBOJUTH JOKA3aTEIbHbIE PACCYKICHHS B XO€ PELICHUS 3a/1a4;
— BJAJCHHE CTaHAAPTHBIMU MPHUEMAMH  PEIICHHS  PAaUUOHAIBHBIX U
UPPALMOHAIBHBIX, IOKA3aTENbHBIX, CTEIIEHHBIX, TPUTOHOMETPUYECKUX YPAaBHEHUI
Y HEPABEHCTB, UX CUCTEM; MCIOJb30BAHUE FOTOBBIX KOMIBIOTEPHBIX MPOrPaMM, B
TOM YHMCJIE JUIsl MIOWCKAa MYTH PEUICHUS UM WUIIOCTPAlUU PEIICHUs] YPAaBHEHHH U
HEPAaBEHCTB;
— c(OpMUPOBAHHOCTh MPEACTABIECHUN 00 OCHOBHBIX MOHATUSAX MAaT€MaTH4YECKOIO
aHaIM3a W KX CBOMCTBax, BIAJACHUE YMEHHMEM XapaKTEPHU30BaTb ITOBEICHUE
(YHKIMI, HCIOJIB30BAHME IIOJIYYEHHBIX 3HAHMW Ul ONMCAHMS M aHajau3a
peanbHBIX 3aBUCUMOCTEN;
— BIAJCHHE OCHOBHBIMH IIOHATHSAMM O INIOCKUX W IPOCTPAHCTBEHHBIX
reOMEeTpUUYECKUX (PUrypax, uX OCHOBHBIX CBOMCTBAX; COPMUPOBAHHOCTh YMEHHUS
pacro3HaBaTh reoMeTpuyeckue (GUrypbl Ha deprexkax, MOJACNIAX U B PEaTbHOM
MUpE; MPUMEHEHNE H3YyYEHHBIX CBOWCTB Te€OMeTpuyecKux (uryp u Gopmyn ass
pELICHHS TEOMETPUUECKUX 3a7a4 U 3a/1a4 C MPAKTUYECKUM COJICPKAHUEM;
— Cc(pOpPMUPOBAHHOCTh MPEJICTABICHUI O TMpoLeccax U SBICHUSAX, HUMEIOUINX
BEPOSITHOCTHBIM XapaKTEpP, CTATUCTUYECKUX 3aKOHOMEPHOCTSAX B PEATBHOM MHpE,
OCHOBHBIX IOHATHUAX JJEMEHTAPHOU TEOPUH BEPOSITHOCTEN; YMEHUN HAXOIWUTh U
OLICHMBATh BEPOSTHOCTU HACTYIUIEHHMSI COOBITUM B IMPOCTEHIIMX MPaKTUYECKUX
CUTYyallUsIX U OCHOBHBIE XapaKTEPUCTUKHU CIIy4alHbIX BEJINYMH;
— BJIQJICHUE HABBIKAMM HCIIOJIb30BAaHUS TOTOBBIX KOMIIBIOTEPHBIX MPOTrpaMM IMpH
peuieHny 3a1a4.

B pamkax ocBoeHus y4yeOHOM jaucuuIUIMHBL «Marematuka» 1O
cienpanbHOCTH  21.02.11 T'eodusnueckne MeETOJIbI TOMCKOB M Pa3BEIKHU

6



MECTOPOXKACHUHN TMOJIE3HBIX MCKOMAEMBIX, Y CTYICHTOB (POPMUPYIOTCS CIETYIOIIHE
001N e KOMIIETEHIIUHU

Kon HaumeHnoBaHue pe3yJbTaTa 00y4eHHs
OK'1 [ToHnMaTh CYHOIHOCTHP W COLMAJBHYIO 3HAUYUMOCTh CBOCH Oyamymiei
npodeccuu, MPOSBIISITh K HEH yCTOWYUBBIN HHTEPEC
OK 3 IIpyHuMaTh pelieHns B CTaHAAPTHBIX M HECTAHAAPTHBIX CUTYalUsAX U HECTH

3a HUX OTBETCTBEHHOCTbD

OK 4 OcymiecTBIATh TMOWCK U HCIOJIB30BaHKE HHGOPMAIMH, HEOOXOIUMOW ISt
3¢ (EKTUBHOTO BBITOJHEHHS MPO(HECCHOHAIBHBIX 3a/1a4, TPOPECCHOHATHLHOTO
Y IMYHOCTHOTO Pa3BUTHSI

OK 6 PaboTtath B KOJUIEKTHBE W KOMaHze, 3PQPEKTHUBHO OOIIATHCS C KOJUIETaMH,
PYKOBOJICTBOM, ITOTPEOUTEIIMHI

OK 7 Bpatb Ha cebst OTBETCTBEHHOCTH 3a pabOTy WICHOB KOMaH Ibl (TIOTYMHEHHBIX ),
pe3yabTaT BHIOJHEHUS 3aIaHHH

1.4. PexomMeHayeMoe KOJMYECTBO YaCOB HA OCBOeHHE padoueil NMporpaMmbl

y4eOHOM TUCHUIIMHBI:

MaKCHUMaJbHOU yueOHOU Harpy3ku oOydaromierocs 351 yacoB, B TOM UHUCIIE:
00s3aTeNbHOM ayAUTOPHON y4eOHOIl Harpy3ku oOyyatorierocs 234 4acos;
caMOoCTOsITeNTbHON paboThl oOyuatomerocst 101 gac;

KOHCYJIbTallMK 16 4acos.



2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JIUCHOUTLIAHBI

2.1. O0beM y4eOHOM IMCUMIIMHBI U BUABI Y4e0HO#l padoThI

Bun yuyeOHoi1 padoThI O0bem
4acoB
MakcumajibHasi ydyeOHasi Harpy3Ka (Bcero) 351
Oo0s13aTesibHAsI Ay INTOPHAs YueOHAasi HArpy3Ka (Bcero) 234
B TOM YUCJIE:
nabopaTopHbIe pabOTHI -
ITPAKTUYECKUE 3aHATUS 117
KOHTPOJIbHBIE paOOThI -
CamocTosiTesibHasi paboTa 00y4arierocst (Bcero) 101
B TOM YUCJIE:
Pemenne npumepos 25
Onpenenenre NoasipHbIX KOOPAMHAT TOYEK HA IIOCKOCTH 2
Pemienre ypaBHEHMI U CUCTEM YPaBHEHUM 16
IToctpoenue rpadukoB GhyHKIUH 4
N3ydenue clnokHbIX GyHKIUI 5
Haxoxnenue GyHKIMi, 0OpaTHBIX TaHHBIM 4
HuddepennupoBanre GyHKIIUI 2
HaxoxaeHnue npou3BOIHBIX BTOPOTO MOPSIKa 2
W3ydyenne (PuU3NYECKOTO CMBICIA MPOU3BOIHON BTOPOTO 2
NopsAKA.
Haxoxnenue nuddepenimana GpyHKIANA 4
Pemenue 3amau 19
W3roTosnenne TabauIl M MOJIETIEHi MHOTOTPAHHUKOB 9
Bpruncnenne  MaTeMaTHYeCKOTO  OXHUIAHHS  CIIyYallHOMN 2
BEJIMYUHBI
[TocTpoenue mpoCcTpaHCTBEHHBIX PUTYD 5
Koncyabranumn 16

[TpomexxyTouHast arrectanus B popMe IK3aMeHa
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XAPAKTEPUCTHKA OCHOBHBIX BUOB YUEBHOM
AEATEJBHOCTU CTYAEHTOB.

Coaep:xxanue o0y4eHus!

XapakTepuCTHKA OCHOBHBIX BUIOB AeSITEILHOCTH CTY/ICHTOB
(Ha YypoBHe Y4eOHBIX el CTBHIA)

BBenenue

O3HaKOMJICHHE C POJIbI0 MATEMATHKH B HAyKe, TCXHUKE,
IKOHOMHKE, HHPOPMAIIMOHHBIX TEXHOJIOTUAX U
MPaKTUYECKON eaTenbHOCTH. O3HAKOMIICHUE C LEISIMU
U 3a/1a4aMH U3y4YCHUSI MAaTEMATHKH MTPU OCBOCHUH
npodeccuii CITO u cnenmansuocteit CI10

AJITEBPA

Pa3BuTHne NOHATHS 0 YHCIE

Bremonnenue apudmerndeckux ASUCTBUN HAJ YHUCIAMH,
coueTasl yCTHbIE U MUCbMEHHBIE IPUEMBI.

Haxoxnenne mnpuOMIKEHHBIX 3HAUYEHUN BETUYMH U
MOTPEUTHOCTEH BBIYHCIICHUM (abcomoTHOM u
OTHOCHUTEJIbHOM ); CPABHEHHE YMCIIOBBIX BBIPAKEHUM.
Haxoxxnenne  ommbOOk B mpeoOpa3oBaHUSAX U
BBIUHUCICHUSIX  (OTHOCHTCS KO  BCEM  IYHKTaM
MIPOTPaMMBI)

Kophu, crenenn, jorapugmoi

O3HakomyIeHME C TIOHATHEM KOpHS n-i  CTEMNEHH,
CBOMCTBAMM pAJMKAJIOB M TIPAaBWJIAMHU CpPAaBHEHUS
KOpHEH.

DopMyJIUPOBAHUE OMNPEACIICHUST KOPHSI H  CBOMCTB
KOpHel. Beluncienue u cpaBHEHUE KOPHEH, BBIIIOJIHEHUE
MPUKUAKY 3HadeHus! KopHs. [IpeobpazoBaHue 4nCIOBBIX
1 OYKBEHHBIX BBIPDOKEHUH, COACPKAIIUX PATUKATIBI.
Broimonnenue pacuetoB mo Qopmyiam, CoAepiKaliuM
paJivKabl, OCYIIECTBIISAE HEOOXOMIUMBIC TOJICTAHOBKU U
npeoOpa3oBaHMs.

Onpenenenue PaBHOCUJIBHOCTH BBIPKEHUI c
panvkainamMu. Pemenue nppanvoHadbHBIX YPaBHEHUH.
O3HaKOMJIEHUE C MTOHSATUEM CTEIIEHU C IEUCTBUTEIbHBIM
IIOKa3aTeJIeEM. Haxoxnenue 3Ha4YEeHU I CTEIICHH,
UCTIONIB3YSl TIPU HEOOXOJUMOCTH HWHCTPYMEHTAIBHBIC
CpelCTBA.

3anucelBaHUE KOPHS n-d CTENEHU B BUJE CTENEHU C
TpOOHBIM TOKa3aTesieM U Ha000POT.

@opMyJIMPOBAHUE CBOWMCTB CTeneHeW. Bpruncienue
CTENEHEH C pallMOHAIBHBIM MOKA3aTesIeM, BBINOJHEHUE
MPUKHUJIKU 3HAYEHUs CTEIIEHU, CPAaBHEHUE CTEIICHEH.
[IpeoOpa3zoBanre YUCIOBBIX U OYKBEHHBIX BBIPAKCHHM,
COJEpKAIMX CTENEHU, NMPUMEHSA CBOWCTBA. Pemienue
ITOKA3aTEeIbHBIX YPABHEHUM.

O3HakOMJIEHHE C IPUMEHEHUEM KOPHEW M CTENEHEN Ipu
BBIYMCIICHUM CpPEIHUX, ACICHHH OTpEe3Ka B <«3OJOTOM
ceueHUM». PellieHne NpUKIAAHBIX 3aJad Ha CIOXKHbBIE
MIPOLICHTHI

IIpeoOpa3oBanue ajnredpanyecknx
BbIpasKeHH I

Beinonnenue npeoOpa3oBaHuit BBIPAKECHUH,
IpUMEHEHHEe (QOpMyJ, CBSI3aHHBIX CO CBOMCTBaMu
CTerneHel u orapudmos.

Onpenenenue oOJactu JOMTYCTUMBIX 3HAUYEHUU
J0rapu(pMHUIECKOro BBIPAKEHUS. Pemenue
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| Jorapu(MUUECKUX ypaBHEHUN

OCHOBBI TPUTOHOMETPUH

OcHOBHBIE NIOHATHSA

W3ydyeHue paAMaHHOTO MeETOJla HW3MEpPEHUs YIJoB
BpalllCHUsI M MX CBS3M € TPagyCHOM  MEpOU.
N300paxeHne yrioB BpalleHUss Ha OKpPYKHOCTH,
COOTHECEHUE BEJIMYUHBI YTJIa C €0 PACIOIIOKEHUEM.
DopMyJIUPOBAHUE OMPEJEIECHUN TPUTOHOMETPUUECKUX
GbyHKUMHA JUIST  YIJIOB  MOBOPOTa M OCTPBIX  YIJIOB
NPSIMOYTOJIBHOTO  TPEYrojbHUKa U OOBSICHEHHE UX
B3anMOCBA3U

OcHoOBHbIE TPUTOHOMETPHYECKHUE
TOXKIeCTBa

[IpMeHEHHEe OCHOBHBIX TPUTOHOMETPHUYECKUX TOXKICCTB
JUIS  BBIYUCIICHUS  3HAYEHUH  TPUTOHOMETPHUYECKUX
(GyHKIMI 0 OTHON U3 HUX

IIpeoOpa3oBanus mpocTemmx
TPUTOHOMETPUYECKUX
BbIPAKEHU I

N3ydenne  OCHOBHBIX  (GOpPMYyNT  TPUTOHOMETPHH:
GbopMynBl  CIOXKEHMs, YABOCHHS, MpPeoOpa3oBaHUs
CYMMBI TPUTOHOMETPUYECKHUX (YHKIMI B MPOU3BEICHUE
U TpPOU3BEIEHUS B CYMMYy M TpPUMEHEHHE MpHU
BBIYUCIICHUH 3HAYEHUS TPUTOHOMETPUUECKOTO
BBIp@XEHUS M ymOpolieHus ero. O3HaKOMJIEHHE CO
CBOWCTBAMH CHUMMETPUM  TOYEK HA  E€OUHUYHOU
OKPY’)KHOCTH M TpPUMEHEHHE HX JUIs BbIBOAA (GopMyl
MIPUBEJICHUS

IIpocreiimme
TPUTOHOMETPHYECKHEe YPABHEHUS
U HepaBeHCTBAa

Pemenue no gopmynam u TpUroHOMETPUUECKOMY KPYyTy
MIPOCTEUIINX TPUTOHOMETPUYECKUX YpaBHEHUM.
[Ipumenenne oOOIMKX METOJOB pEIICHUS YpaBHEHUM
(mpuBeneHNE K JUHEMHOMY, KBaJpaTHOMY, METOJ
pa3IoKEeHUsI Ha MHOKUTEIH, 3aMEHbI [IEPEMEHHOM) Ipu
pELICHUU TPUTOHOMETPUYECKUX YPAaBHCHUH. YMEHHE
OTMEYaTh Ha  Kpyre  pelleHus IIPOCTEUIINX
TPUTOHOMETPUYECKUX HEPABEHCTB

APKCHHYC, aDKKOCHHYC,
APKTAHTeHC YUCJIa

O3HakoMIICHHE c MOHATHEM 00paTHBIX
TPUTOHOMETPHUYECKUX (QYHKIINH.

N3ydenne onpeneneHuil apkcuHyca, apKKOCHUHYCA,
apKTaHTeHca yKcia, (GopMyIHpOBaHUE UX, H300pakeHUEe
Ha CIMHUYHOU OKPYKHOCTH, IPUMEHEHHUE NIPU PEUICHUH
YPaBHEHUU

OYHKIINH,

WX CBOMCTBA U TPAGUKHA

®yukuuu. [lonsitue o
HeNpepbIBHOCTH (PyHKIIUMN

O3HakOMJICHUE C TIOHATHEM NEPEMEHHOW, MpUMEpaMu
3aBUCUMOCTEH MEX]ly IEPEMEHHBIMH.

O3HakOoMJIeHHE C TOHSITHEM Tpaduka, OIpeaereHne
IIPUHAJIEKHOCTH TOYKH rpaduxy GyHKIHH.
Omnpenenenue 1o ¢Gopmyie MPOCTEHIIECH 3aBUCUMOCTH,
Buga ee rpaduka. Boipaxenue mo dopmyne ogHOU
nepeMeHHon  uepe3  apyrue.  O3HaKOMIJIEHME €
orpeneneHueM QyHKIUH, (OPMYITHUPOBAHUE €TO.
Haxoxxnenne oOmacth  ompeneneHuss ¢ 00JacTH
3HaYeHUH QYHKIIUU

CgoiicTBa pyHKUIMH.
I'paduyeckas uHTEpIpETALUo.
IIpumepbl PYHKIMOHAIBHBIX
3aBHCHMOCTEH B peajbHbIX
Npoueccax u siBJICHUsIX

O3HakoMJieHHME C  mpuMepamMu  (QYHKIHOHAJIbHBIX
3aBUCUMOCTEN B pEAbHBIX MPOLIECCaX M3 CMEXKHBIX
JUCIUILINH.

O3HakoMJIeHHE C JI0Ka3aTeIbHBIMU PACCYXACHUSMU

HEKOTOPBIX CBOMCTB JIMHEMHOW M  KBaJAPATHYHOMN
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GyHKIMA, TpOBENEHUE  WCCICIOBAaHUSA  JIMHCWHOH,
KYCOYHO-JTUHEHHOH, NpOoOHO-TMHEHHON M KBaJApaTUYHON
¢dbyHkumii, moctpoenne ux rpaduxoB. I[locTpoenne u
yreHue rpaukoB QyHKuui. MccnemoBanue (yHKIHH.
CocraBnenvue BUIOB (DYHKIIMH MO JaHHOMY YCJIOBHIO,
pelIeHne 3aa4 Ha SKCTPEMYM.

Brimonaenue npeobpazoBanuii rpaduka GyHKIMN

Oo0paTtHble pyHKINH

W3yuenne moHATHS 0OpaTHOM (YHKIMM, ONpEAEICHUE
BHJIa W TIOCTpoeHHe Tpaduka oOpaTHOW (YHKIIHH,
HAaXOXJCHUE €€ O0JacTH ONpeNeNeHus U O00JacTH
3HaueHnil. [IpuMeHeHne CBOWCTB  (QYHKIMNA NpH
UCCIICIOBAaHUHM YPaBHEHWH W peIIeHUH 3a7ady Ha
KCTPEMYM.

O3HaKOMJICHHE C TIOHSTHEM CIIOKHOU (DYHKIHUU

Crenennsle, moKa3arejbHbIE,
Jorapupmuyeckue u
TPUIOHOMETPUYEeCKHEe (PYHKIMH.
OOpaTHbIe TPUTOHOMETPHYECKHUE
byHKun

Brruucnenne 3HadueHMid  QYHKIMA TIO  3HAYEHUIO
aprymenTa. OnpezeneHue MojJoKeHHUst TOYKH Ha Tpaduke
o ee KoopAuHaTaM u HaolOopoT. Vcmonb3oBaHue
CBOMCTB (DYyHKIIMI AJIsi CPAaBHEHUS 3HAYCHUI CTENeHEeH u
nmorapudmoB. Iloctpoenne rpaduKOB CTENEHHBIX |
norapupMUUEcKux QyHKIHH.

Pemenne  mokazaTenbHBIX M JOrapuMUYECKUX
YpPaBHEHUH M HEPABEHCTB 10 M3BECTHBIM AJITOPUTMaM.
O3HakomiIeHUE c MIOHATHEM HENPEPhIBHOU
Nepuonveckoil QpyHKIMH, (HOPMYyIHpPOBAHNE CBOMCTB
CHUHYCa M KOCUHYCa, IOCTPOCHHE UX TPapUKOB.
O3HaKoOMJICHHE C MOHITHEM T'apMOHUYECKUX KOJeOaHui
U NIpUMEPaMU TapMOHUYECKUX KOJIEOaHUM AJs OMUCaHUs
IpoOIecCCOB B (HU3UKE M JPYrux o00JacTax 3HaHUA.
O3HakOMJICHUE C MOHSITUEM PAa3pbIBHOW MEPUOIMYECKON
¢byHkuuu, QGOpPMYNIHpPOBaHUE CBOMCTB TaHTEHCA W
KOTaHT'€HCa, OCTPOEHUE UX IpaduKOB.

[Ipumenenne CBOMCTB (YHKIMHA i  CpaBHEHUS
3HAYCHWH TPUTOHOMETPUYECKUX (DYHKIUH, peleHus
TPUTOHOMETPUUECKUX YPaBHEHUM.

[TocTpoenue rpadyukoB 0OPATHBIX TPUTOHOMETPHUCCKUX
¢byHKUIMH W ompezeneHHe MO rpadukaM HX CBOWCTB.
Brimonaenue npeodpa3zoBanus rpad)uKoB

HAYAJA MATEMATHYECKOT'O AHAJIM3A

IMocaenoBaTeabLHOCTH

O3HaKOMIICHHE c MMOHATHEM YHCI0BOM
MMOCJIEI0BATEILHOCTH, criocobamu ee 3aJIaHusl,
BBIYMCJICHHUSIMU €€ YJICHOB.

OBHaKOMHeHI/Ie C IIOHATUEM npez[ena
MOCJIEOBATEIILHOCTH.

O3HaKOMJICHHE C BBIYUCICHUEM CyMMBI OECKOHEYHOTO
YHCIIOBOTO psla HAa TIPUMEpEe BBIYUCICHUS CYyMMBI
0eCKOHEeUHO YOBIBAIOILICH T'€OMETPHUUECKOM MPOTPECcCHu.
Pemenue 3amau Ha npuMeHeHHE (OPMYJIBI CyMMBI
0eCKOHEYHO yOBIBAIOIIECH reOMETPUIECKOM MPOrpeccuu

IIpou3BoaHasi U ee NpUMeHeHH e

O3HakOMJIEHUE C TIOHATHEM TPOU3BOHOM.

W3ydyenne u GoOpMyIHpOBaHHE €€ MEXaHUYECKOTO H
TCOMETPUUYECKOTO  CMBICIIA, HW3y4eHHE  aJTOPUTMA
BBIUHUCJICHUA HpOHBBOI[HOﬁ Ha anMepe BBIYHUCJICHUA
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MTHOBEHHON CKOPOCTH H YIJIOBOTO KO3 UIIHEHTA
KacaTeJIbHOM.

CocraBreHue ypaBHEHHsI KacaTelbHOW B OOIIEM BHJE.
VYcBoenue mpaBua  auQQepeHIUpOBaHUs,  TaOIUIIBI
MIPOM3BOJIHBIX 3JEMEHTAPHBIX (DYHKUUN, NpUMEHEHHE
s nuddepeHuupoBanus  GYHKUUH, COCTaBIICHUS
YpaBHEHUS KacaTeIbHOM.

W3yuenne TeopeM O CBS3M CBOWCTB (YHKUMH U
MIPOU3BOIHOM, (HOPMYIHPOBKA HX.

IIpoBeneHne ¢ MOMOILBIO NMPOU3BOAHOM HCCIIEIOBAHUS
dbyHKIMH, 3a7aHHONU (POpMYITOi.

VYcTaHoBIIEHHE CBA3HM CBOMCTB (DYHKIIMM U MPOU3BOIHOMN
o uX rpadukam.

[IpumeneHne NpPOM3BOAHOM I pELICHUS 3aJad Ha
HaXO0XJEHUE HauOOJbIIEro, HAMMEHbBIIErO0 3HAYEHUS M
Ha HaXO0XKJIEHUE KCTPEMyMa

IlepBooOpa3Hasi 1 MHTErpaJ

O3HakoOMJIEHHE C MOHSITHEM UHTerpaia u
nepBooOpazHoil.  M3ydeHue mpaBusia  BBIYMCICHUS
nepBooOpasHoii u Teopembl HeroTona— JleliOHua.
Pemenne 3amau Ha CBSI3p MEPBOOOpa3HOW U ee
MIPOM3BOTHOM, BBIUMCIICHUE TIEPBOOOPA3HON ISl TAHHOU
byHKIMU.

Pemenne 3amay Ha TNpUMEHEHHE WHTErpaisa Juis
BBIYUCIICHUSA q)HBI/IHGCKI/IX BCJIIMYHUH U HHOHlaﬂeﬁ

YPABH

EHUA 1 HEPABEHCTBA

YpaBHeHUs M CHCTEMBI
YPaBHEeHU
HepaBencrBa u cucreMbl
HEPaBEHCTB C ABYMS
nepeMeHHbIMH

O3HaKOMJIEHHE C MPOCTEHIIMMH CBEIEHUSMHU O KOPHSIX
anreOpanvyeckux ypaBHEHUH, MOHATUSMHU HCCIEIOBAHUS
YPABHEHUU U CUCTEM YPaBHEHUM.

N3ydyenue Teopuu pPaBHOCWIBHOCTH YpPAaBHEHUU H €€
IIPUMEHEHMSL. [ToBTOpEHME 3aMnmcu peleHus
CTaHJIApPTHBIX ypaBHEHHUH, MPUEMOB MpeoOpazoBaHuUs
YpaBHEHMH JUIsl CBEJIEHUS K CTaHIaPTHOMY YPAaBHEHMUIO.
Pemenne palMOHAIbHBIX, UPPALMOHAIBHBIX,
IIOKA3aTeIbHBIX U TPUTOHOMETPUYECKUX YpPAaBHEHUU M
CUCTEM.

Hcnonb3oBaHne CBOWUCTB M TpaduKOB (GYHKIMNA st
peuieHus ypaBHeHui. [loBTOpeHHME OCHOBHBIX MPUEMOB
pELIEHUs CUCTEM.

Pemienne ypaBHEHHMII C TPUMEHEHUEM BCEX MPHUEMOB
(paznmoxeHUsT Ha  MHOMKUTENIM, BBEIEHUS  HOBBIX
HEU3BECTHBIX, TIOJICTAHOBKH, TPaPUUYECKOTO METO/a).
Pemenne cucrtem  ypaBHEHUH C  IIPUMEHEHUEM
Pa3IUYHBIX CITOCOOOB.

O3nakomiieHHEe C OOIMIMMH  BONPOCAMU  PEIICHUS
HEpPAaBEHCTB U MHCIIOJNIb30BAHHE CBOWMCTB U TIpaduKoB
(GyHKIMN TpU peIIeHUH HEPABEHCTB.

PemeHne HepaBeHCTB W CHCTEM HEPABEHCTB C
MPUMEHEHHEM Pa3JIMYHBIX CIIOCOOOB.

[IpuMeHeHne MaTeMaTUYECKHX METOJOB Ui PELICHUS
COoZIep KaTeNbHBIX 3a/1a4 M3 Pa3JInYHbIX 00jacTell HayKu
U npakThKU. IHTepnpeTupoBaHue pe3yabTaToOB ¢ Y4ETOM
peabHbIX OIPaHUYEHUN
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3JEMEHTbI KOMBUHATOPUKHA, TEOPUM BEPOSITHOCTEN U CTATUCTHKH

OCHOBHBIE MOHATHUS
KOMOMHATOPUKH

W3yuenne npaBuiia KOMOMHATOPUKH U NIPUMEHEHUE TIPU
peleH KOMOMHATOPHBIX 3ajau.

Pemenne KoMOMHATOPHBIX 3a7ad METOAOM Iepedopa u
IO NPABUJTYy YMHOXKCHHUS.

O3HakomJieHME €  TMOHATUAMHU  KOMOMHATOPHKH:
pasMEUICHUSAMH, COYETAaHUSAMH, IIE€PECTAaHOBKAMH U
dbopmynaMu Al X BBIYHCIICHHUS.

OObsicHeHHe M TpuUMeHeHue (HOpMyJ Ul BBIYUCICHUS
pa3MEILEeHNM, IEPECTAaHOBOK U COYECTAHUM IPU PEILICHUU
3az1ad.

OsnakomiieHne ¢ OuHOMOM HbIOTOHA M TpeyroIbHUKOM
[Tackans.

Pemenune mnpakTuyeckux 3adad  C  MCIOJIb30BAaHUEM
HNOHATUHI U IPaBUI KOMOMHATOPHKHU

DJIeMeHThI TeOpPHH BEPOATHOCTE

N3yuenne KIacCHYECKOro OMpPENeNeHUsT BEPOSITHOCTH,
CBOWCTB BEPOSITHOCTU, TEOPEMBI O CYMME BEPOSITHOCTEH.
PaccmoTpenne npuMeEpoB BBIYUCICHUS BEPOSITHOCTEH.
Pemenne 3amay Ha BEIYMCIICHUE BEPOSITHOCTEH COOBITHIA

IIpencraBiieHne JaHHBIX
(TadJauubl, TMarpamMmbl, rpagukn)

O3HakoMJICHHE C TPEACTABICHUEM YHCIIOBBIX JAHHBIX H
UX XapaKTEePUCTUKAMH.

Pemenue npakTudeckux 3a1a4 Ha 00pabOTKY YHCIOBBIX
JTAHHBIX, BBIYUCICHHE X XapaKTePUCTUK

I'EOMETPUA

IIpsiMble U MJIOCKOCTH B
NMPOCTPAHCTBE

®opMynupoBka U IIPUBEJICHNE J0KA3aTeIbCTB
MPU3HAKOB B3aUMHOTO  PACMHOJIOKEHUS TMPAMBIX U
IJI0CKOCTeN. Pacrno3HaBaHme Ha deprexax M MOJEIAX
Pa3IMYHBIX CIy4aeB B3aUMHOTO PACIOJIOKEHUS MPSMBIX
U IUIOCKOCTEH, apryMEHTHPOBAHHE CBOUX CYXKICHUM.
DopMyJIMPOBAHUE OIPEIECIECHNUM, TPU3HAKOB U CBOWCTB
MapajuleJIbHbIX W NEPHEHAMKYJISPHBIX IUIOCKOCTEM,
JBYTPAHHBIX U JIMHEUHBIX YTJIOB.

BeinonHeHne nDOCTpOEHUs YIJIOB MEXKAY MNPSIMbIMH,
OpsIMOM U IJIOCKOCTBIO, MEXIY IUIOCKOCTAMH TIO
ONMCAHUIO U PAaCIO3HABAHNUE UX HA MOJEIIAX.
IIpuMeHeHHEe NpPU3HAKOB U CBOWCTB  PAaCIOJIOKEHUS
MPSMBIX U IJIOCKOCTEN MPH PELICHUH 3a/a4.
N300paxkeHne Ha pUCYHKaX M KOHCTPYHPOBAHHE Ha
MOJEIIAX MEPHEHINKYISIPOB U HAKIOHHBIX K IJIOCKOCTH,
MpSIMBIX, TapaJICNbHBIX IUIOCKOCTEH, YIJIOB MEXIY
OpsIMOM M TUIOCKOCTBIO M OOOCHOBAaHHE TMOCTPOEHUS.
Pemienue 3agau  Ha BBIUMCIEHUE TIE€OMETPUUECKHUX
BennuuH. ONKCBIBaHWE pacCTOSHUA OT TOYKH [0
MJIOCKOCTH, OT TMPAMOM 0 IUIOCKOCTH, MEXIY
IJIOCKOCTSIMU, MEXKIY CKPEIIMBAOLNIUMUCSA TMPSIMBIMH,
MEXY TMPOU3BOIBHBIMU (PUTYpaMU B TPOCTPAHCTBE.
@opMyIMpPOBaHHE U JT0KA3BIBAHUE OCHOBHBIX TEOPEM O
paccTostHUsIX  (TEOpEM  CYILECTBOBaHUS, CBOWMCTBA).
N300paxkeHne Ha yeprexax M MOJEISIX PACCTOSHUS U
o0OCHOBaHME CBOMX cyxIeHuidd. OmnpeneneHue u
BBIYMCIICHHE PACCTOSHUMN B npocTpaHcTBe. [IpumeHenue
dbopMynl U TeopeM IUTAHMMETPUH [UIsl PEIICHUs 3ajad.
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O3HakomieHne c MTOHSATHEM NapajyIeIbHOTO
IIPOCKTUPOBAHUSA U €ro cBoMcTBaMu. POpMyIHpOBaHUE
TEOpeMbl O IUIOIIAJAA  OPTOTOHAJIBHOM  MPOEKIINH
MHOT'OYTOJIbHUKA.

[Ipumenenne Teopuw isi OOOCHOBAHHS TIOCTPOCHHUH H
BBIYMCIICHUH.

ApryMEHTHPOBAaHUE CBOHMX CYXACHHA O B3aUMHOM
PaCTONI0KEHUU MPOCTPAHCTBEHHBIX PUTYD

MHOrorpaHHuKH

Onncanne W XapakTEpUCTUKA  PA3IMYHBIX  BHJIOB
MHOTOTPaHHUKOB, IIE€PEYUCIIEHHE HX DJJIEMEHTOB H
CBOMCTB. M300pakeHre MHOTOTPaHHUKOB U BBHITIOJIHEHUE
IIOCTPOEHHUS Ha  H300pakeHUsIX u MOJEIIAX
MHOT'OTPaHHUKOB.

BrplunciieHne JIMHEMHBIX 3JEMEHTOB U YIJIOB B
MIPOCTPAHCTBEHHBIX KOH(UTYpAIUsIX, apryMEHTUPOBaHHE
CBOUX CYXICHUMU.

XapakTepucTuka U H300pakeHHE CEeUeHHUs, pPa3BEPTKHU
MHOT'OTPaHHUKOB, BBIYHCIICHHE iouaaen
noBepxHocTel. [locTpoeHune mpocTelmumx ceueHuid Kyoa,
npu3Mbl, nupamusl. [Ipumenenue ¢GakToB U CBEACHUN
13 IUIAHUMETPUU.

O3HakOMJIEHME C BUAAMHM CHUMMETPHIl B IPOCTPAHCTBE,
dhopmynupoBaHue onpeaeIeHu u CBOMCTB.
XapakTepucTuka CHMMETPUM  TEl  BpallleHHs U
MHOT'OTPaHHUKOB.

[IpuMeHeHrEe CBOMCTB CUMMETPHUH IIPU PELICHUU 3a]ad.
Hcnonb3oBanue MpUOOPETEHHBIX 3HaAHUU JUIst
UCCIIEIOBaHUsI M MOJEIMPOBAHUS HECIOKHBIX 3a/ad.

N3o6paxenue OCHOBHBIX MHOTOTPaHHHUKOB U
BBITIOJIHEHUE PUCYHKOB I10 YCIOBUAM 3a7a4
TeJia ¥ MOBEPXHOCTH BpallleHUS O3HakomiieHHE c BUJIAMU TeN BpallleHus,

dbopMynupoBaHHE WX  ONPENEICHUA U  CBOMCTB.
@opMyIHpPOBAHHE TEOPEM O CEYEHUU IIapa MIOCKOCTBIO
Y TUTOCKOCTH, KacaTenbHOU K cepe.

XapakTepucTuka M H300pakeHHe TeJ BpalleHMs, HUX
pa3BEpPTKH, CEUECHUS.

Pemrenne 3amay Ha NMOCTPOEHHE CEUEHUH, BBIYHMCIICHHE
JUIMH, pacCTOSAHUM, yrioB, muiomane. IIpoBeneHue
JOKA3aTeNIbHbIX PACCYKJIECHUM IIpU pElIeHUW 3a1ad.
IIpuMeHeHHEe CBOMCTB CUMMETPUU IIPU PELICHHUH 3a1ad
Ha TeJla BpallleHusi, KOMOWHAIUIO Tel.

N300pakeHNe OCHOBHBIX KPYTJIBIX TET M BBIIIOJHEHUE
PUCYHKA IO YCIIOBUIO 3aJa4u

HN3mepenus B reomeTrpuu

O3HakOMJICHHE C TOHATUSAMHU TIUIOMATU U 0o0beMa,
aKCMOMaMH U CBOWCTBAMHU.

Pemienne 3amady Ha BBIYMCICHHE IUIOIIAJAEH IIOCKUX
¢buryp ¢ NPUMEHEHHEM COOTBETCTBYIOIMIUX (GOpMYyNIT U
(aKTOB U3 IUIAHUMETPHH.

W3yyenune  TeopeM O  BBIYMCICHMM  OOBEMOB
MPOCTPAHCTBEHHBIX TEJl, pEUICHUE 3a/1a4 Ha IPUMEHEHHE
(hopMys BEIYHCIICHUSI 00BEMOB.

W3yuenne ¢opMyn s BBIYMCIEHHUS  IUIoHIanei
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MOBEPXHOCTE MHOTOTPAHHUKOB M TEJ BpallCHUS.
O3HaKOMIJICHHE C MCTOJOM BBIUKCJICHHS ILJIOIIAIN
MMOBEPXHOCTH C(ephl.

Pemenue 3aay Ha BBIYMCIICHHE TUIOMIAAECH TOBEPXHOCTH
MPOCTPAHCTBEHHBIX TEJ

KoopanHaTtbl 1 BeKTOPbI O3HakomieHue C TOHATHEM BekTopa. W3ydyenue
NEKAPTOBOM CHUCTEMBI KOOpPAMHAT B IPOCTPAHCTBE,
MOCTPOCHHUE TIO 33JaHHBIM KOOpPJIMHATAM TOYEK W
IIJIOCKOCTEH, HAX0XKIEHUE KOOPAUHAT TOYEK.
Haxoxnenne ~ ypaBHEHUHl  OKpPYKHOCTH,  cepsl,
IJTIOCKOCTH. BhIuncienre paccTOAIHUN MEKy TOUKaMH.
N3yuenue CBOWCTB BEKTOPHBIX BEJIWYWH, MPABUII
pa3ioKEeHUs BEKTOPOB B TPEXMEPHOM IPOCTPAHCTBE,
MpaBUJl  HAXOXKJIEHHMS  KOOpPAMHAT  BEKTOpa B
MpPOCTPAHCTBE, MpaBWUJ  JEHCTBUH C  BEKTOpaMHu,
3a/IaHHBIMUA KOOPJAMHATAMH.

[IprMmeHeHue Teopyu NMpU PEUICHUH 3a]1a4 Ha JEHCTBUSA C
BEKTOPAMH.

N3yuenne  ckanspHOro  MNPOU3BEACHUS  BEKTOPOB,
BEKTOPHOTO  YpaBHEHUs MpPsSMOM U  IUIOCKOCTH.
[IpumeneHne Teopuu Mpu pPeIieHuH 3a1a4d Ha JEHCTBUS C
BEKTOpaMH,  KOOPJMHATHBIA  METOJ, IPUMEHEHHUE
BEKTOPOB I  BBIUYMCIEHUA BEIUYMH YIJIOB U
paccrostHui.  O3HaKOMJIEHME C  JOKa3aTeIbCTBAMHU
TEOPEM CTEPEOMETPUM O B3aUMHOM DPACHOJOKEHUH
MPSIMBIX U IJIOCKOCTEHN C UCMOJIB30BAHUEM BEKTOPOB

3. YCJIOBUSA PEAJIN3AIIUU YYEBHOU JUCLUILIUHBI

3.1. TpeOoBanusi K MHUHUMAJIBHOMY  MATEPHAIbLHO-TEXHHUYECKOMY
o0ecrneYeHn 1o
Peanuzanus yueOHON AUCHMIUIMHBI TpeOyeT HAIMYMs y4yeOHOro KaOuHeTa

MaTEMaTUKHU.
[Tomenienne kaOWHETa JIOJDKHO YIOBJIETBOPATH TpeboBaHusiM (CaHUTapHO-
anuaeMUOSIoTHYeCKUX TpaBmil U HopMaTuBOB (CaulluH 2.4.2 Ne 178-02) u ObITh
OCHAIIIEHO TUMOBBIM 00OPYJOBAaHMEM, YKa3aHHBIM B HACTOAILIUX TPEOOBAHUSX, B
TOM YHCJIE CHEUUATU3UPOBAHHON y4eOHOUW MeOebl0 M CpeicTBaMu OOy4YEHHS,
JOCTATOYHBIMM  JJI1  BBIMOJHEHUsT TpPeOOBAaHMM K YPOBHIO  MMOATOTOBKHU
00yJarommxcs.
B xabunere m0mKHO OBITh MYJBTHMEAWHHOE OOOpYIOBAaHHE, IOCPEIACTBOM
KOTOPOTO0 YYacTHHKH OOpa30BaTEeNbHOrO MpoIllecca MOTYT IPOCMaTpUBATh
BU3YyallbHYI0O HMH(QOpPMAIMI0 MO  MaTeMaThKe, CO3[aBaTh  MPE3CHTAIIHH,
BUJICOMATEPHUAIIBI, HHBIC JJOKYMEHTHI.
B coctaB yueOHO-METOIUYECKOTO W MaTepUaNIbHO-TEXHUYECKOTO 00eCredeHHs
porpamMMbl Y9€OHON AUCITUTUTHHBI «MaTeMaTrKa» BXOIST:

* MHOTO(YHKIIMOHAJIbHBIA KOMILJIEKC MPENO0IaBaTelis;

* HarjsigHble MOCOOMsl (KOMILJIEKTHI y4eOHBIX TaOJMI], IUIAKaTOB, MOPTPETOB
BBIJAIOUINXCS YYEHBIX-MAaTEMATHUKOB U JIp.);

* THPOPMALIMOHHO-KOMMYHHUKATUBHbBIE CPEJICTBA;
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* SKPaHHO-3BYKOBBIE TOCOOWS;

* KOMIUTIEKT TEXHHUYECKOH JOKYMEHTAIlMH, B TOM YHCJIE MMAaclopTa Ha CPeICTBa
00y4CeHUS, MHCTPYKIIMH 10 UX MCIIOJIb30BAHHUIO M TEXHUKE O€30IMaCHOCTH;

» OuOIMOTEeYHBIN (HOHI.

3.2. UndpopMannoHHoe odecnevyeHne o0yueHust
Ilepeyenbr pexkoMeHAyeMbIX Y4eOHbIX wu3aaHuid, HHTepHeT-pecypcos,

AOMOJHUTEIbHOM JUTEPATYPBbI

OcHOBHas TUTEpaTypa:

No HUctounuk
/11
1 bammakos M.M. MaTtemaruka: anredpa 1 Hadajla MaTEMaTHYECKOTO

aHann3a, TeOMETpUs: yUeOHUK JIJISl CTY]l. YUPEXACHUM cpell. mpodd.
obpazoBaHusl. - 4-¢ usa., crep. / M.M.bammaxkos. - Mockpa: UL
"Axagemus", 2017. - 256 c. — ISBN 978-5-4468-5988-7. — Tekcr :
HETOCPECTBEHHBI.

2 bammvakos M.1 Marematuka (CI1O): yuebnuk / bammvakos M.U. - 2-e u3n.,
ctep - MockBa: KHOPYC, 2019. - 394 ¢. — ISBN 978-5-406-06554-9. —
TekcT : HenoCPeACTBEHHBIN.

3 Bricmas MmaTeMaTrka : y4eOHHUK U IPAKTUKYM JJISI CPETHETO
npodeccuonanbHOro 0bpazoBanus / M. b. XpuryHosa [u 1ip.] ; mox ooOmieit
penakuuent M. b. Xpunynosou, 1. W. Llpiranok. — Mocksa : M3naTenbcTBO
FOpaiit, 2020. — 472 c. — (ITpodeccuonansHoe 06pa3zoBaHue). —

ISBN 978-5-534-01497-6. — Tekct : anextponHsiii // ObC FOpaiit [cait].
— URL: (mata oOpareHus:
01.06.2021).

JlononHuTtenbHasa JIUTEpaATYypa:

Ne | UcTtouHuk
/o

4 boromosioB H.B. IIpaktuyeckue 3anatus no matematuke. B 2-x 4. Hacts 1.:
yaebHoe nmocooue jis CII0 / H.B.boromonos. — 11-e u3a., nepepad. u
non. — Mockaa : FOpaiit, 2019.— 326 c. (Cepus : [IpodeccruonanbpHoe
obpazoBanue). — ISBN 978-5-534-08799-4. — TekcT : HENOCPEICTBEHHBIN.

5 boromosnios H.B. IIpaktuyeckue 3anatus no mateMatuke. B 2-x 4. Hacts 2. :
yuebHoe nocobue s CI10 / H.B.boromonos. — 11-e u3z., nepepab. u gorm.
— Mockaa : FOpaiit, 2019. — 251 c. (Cepus : IIpodeccrnonanbHoe
oOpazoBanue). — ISBN 978-5-534-08803-8. — TekcT : HEMOCPEICTBEHHBIH.

6 Jlopogpeesa, A. B. MatemaTuka : yaeOHUK JIJIsi CPETHETO
npodeccruoHabHOro odpaszoanus / A. B. JlopodeeBa. — 3-¢ uzm., mepepad.
u pon. — Mocksa : M3narensctBo FOpaiit, 2020. — 400 c¢. —
(ITpodeccuonansroe o6pazoBanue). — ISBN 978-5-534-03697-8. — Tekct
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: anexkTpoHHubii // OBC KOpaiit [caiiT]. — URL:
(mara obpamenus: 01.01.2021).

Jlopogheesa, A. B. MaremaTtuka. COOpHHK 3a/1a4 : y4eOHO-TIPAKTUUECKOE
nocobue i cpeaHero npodeccuoHaaIbHOTO 00pa3zoBanus /
A. B. lopodeeBa. — 2-e uza. — Mocksa : UznarenbctBo FOpaiit, 2020. —
176 c. — (IIpodeccuonanproe obpazoBanne). — ISBN 978-5-534-08796-3.
— Texcr : anexrponnsii / IBC IOpaiit [caiiT]. — URL:

(mata obpamenus: 01.06.2021).

NudopmarimonHbie 371eKTPOHHO-00pa30BaTEIbHBIE PECYPCHI:

Ne | UcTounuk

n/n

1 DnekTpoHHas bubmnoreunas cucrteMa «budmoTex. U3narenbctBo KV »
https://mgri-rggru.bibliotech.ru

2 OnexkTpoHHO-OMOmMoTeyHass cuctema «M3marenbctBo  Jlawb»/ Kol
NuxenepHo-Texunueckue Hayku (TromI['Y)
www.e.lanbook.com

3 OnexTpoHHO-OMOMuoTeyHass cuctema elibrary» / IlpaBoobGnagaTens:
OO6mecTBO ¢ orpaHrMuYeHHON 0TBeTCTBeHHOCTHIO «PYHOby» (RU)
https://elibrary.ru

4 DnekTpoHHO-6ubmmoteunas cucrema «9BC IOPAUTY» / www.biblio-

online.ru

[Iepnoanueckue u3naHus:

EcTecTBeHHBIE 1 TEXHUYECKHUE HAYKH : HAy4. )KypHaI /Ti. pen. A. 5.
XaBkuH. — MockBa : OOO "UzparenpcrBo "Crytaukt", 2002 — —
Brixonut 12 pa3 B roa. — ISBN neuartHoii Bepcun 1684 —2626. — Tekcr :
HETOCPEACTBCHHBIM.

BECTHHUK BOPOHEXCKOI'O TOCYIAPCTBEHHOI'O
YHUBEPCUTETA. CEPUS : DU3SUKA. MATEMATUKA : Hay4yHbIi
KypHaII / yuapenuTenb : BOpoHeXCKUi TOCy1apCTBEHHBIN YHUBEPCUTET. —
Boponex : 2000 — .— Yucno BeimyckoB B roa: 4. — ISSN neuarnoit
Bepcun: 1609-0705. — Tekcr : anextponnsiii // DBC elibrary [caiiT]. — URL
: https : //elibrary.ru (mata oopamenwns: 01.06.2020)

4. KOHTPO.Ib U OIIEHKA PE3YJbTATOB OCBOEHHUS YUEBHOM

JANCHUIIJIINHBI
KonTpoibr W omeHka pe3ylbTaTOB OCBOCHHS YYEOHOW TUCHUIIIIMHBI

OCYIICCTBJLCTCA IPCIIogaBaTcJICM B IIPOLECCEC MPOBCACHUA IMPAKTHYCCKHUX
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3aHATAH M Ja0OpaTopHbIX pPadoT,

TCCTUPOBAHUA, a4 TAKIKC BBIIOJHCHUA

00yJarOIMMUCS UHANBUYATbHBIX 3aJaHUM, TPOEKTOB, UCCIICIOBAHUI.

PesynbTaTsl 00yyeHus
(oCcBOEHHBbIEC YMEHMS)

@DopMBbI U METObI KOHTPOJISI M OLIEHKHU
pe3yJbTaToB 00y4YeHust

* IUYHOCMHDBIX:

—c(hOpMUPOBAHHOCTh ~ NPEACTABICHUH O
MaTEMAaTHKE KaK YHUBEPCAJIBHOM  SI3BIKE
HayKH, CPEJICTBE MOJCINPOBAHMS ABJICHUIN U
IIPOLIECCOB, UAEIX U METOJaX MaTEMaTHKU;

KoHnTtposbHas padora.
9KCHepTHaH OLCHKA BBIITOJIHCHU A
MPaKTUYECKON PabOTHI.
9KCHepTHaH OLCHKA BBIITOJIHCHU A
CaMOCTOSITEIIbHOU PaOOTHI.

- MOHMMaHUE€ 3HAYUMOCTH MaTeMaTHKHU IS
Hay4YHO-TEXHUYECKOTO nporpecca,
c(hOpMHUPOBAHHOCTh OTHOIICHHUS K
MaTeMaTHKe KaK K 4YaCTH O0IIeYeIOBEYeCKON
KYJIbTYpbl uepe3 3HAKOMCTBO C HCTOpHEH

KoHnTtponbHas pabora.
9KCHepTHaH OLCHKA BBIITOJIHCHU A
MPaKTUYECKOU PabOTHI.
9KCHepTHaH OLCHKA BBIITOJIHCHU A
CaMOCTOSITEIIBHONU PaOOTHI.

pa331/1T1/1;1 MaT€MAaTUKU, BBOHIOHHeﬁ

MaTeMaTHYeCKUX UJICH;

—pa3BUTHE JIOTUYECKOI0 mbinuieHus, | KonrponbsHas padora.
MIPOCTPAHCTBEHHOTO BOOOpaXeHus1, | DKCIepTHAs OIIEHKA BBITTOJTHEHUS

AITOPUTMUYECKON KYJIbTYPbI, KPUTUYHOCTH
MBIIIICHUSI Ha YPOBHE, HEOOXOAMMOM ISt
Oynymieit mpodecCHOHATBHOU IEeATENHHOCTH,
JUIi  TPOMOJDKEHHsT — O0pa3oBaHUs |
camMo00pazoBaHus;

PaKTUYECKON paboTHI.
DKcnepTHas OI[EHKA BBITOJTHEHHS
CaMOCTOSITENIbHON PaOOTHI.

—OBJIAJICHHE MAaTEeMAaTUYECKUMHU 3HAHUSMHU U
YMEHUSMH, HEOOXOTUMBIMH B MTOBCETHEBHOMN
KHU3HH, TUIst OCBOCHUS CMEXHBIX
€CTECTBEHHO-HAYUHBIX TUCUUTUIAH u
JTUCIUATUTHH TIPO(ECCHOHANBHOTO ITUKJIA, JIJIS
NoJy4YeHus: oOpa3oBaHUs B O0JIACTIX, HE
TpeOyomuX yriyOJIeHHOW MaTeMaTHYeCKOM
HOJTOTOBKH;

KoHnTtposbHas pabora.
9KCHepTHaH OLCHKA BBIITOJIHCHU A
MPaKTUYECKOU PabOTHI.
9KCHepTHaH OLCHKA BBIITOJIHCHU A
CaMOCTOSITEIIBHOU paOOTHI.

—TOTOBHOCTb u CIOCOOHOCTh K
o0pa3oBaHMIo, B TOM qucIie
caMo00pa3oBaHUIO, Ha TIPOTSHKCHHH BCEH
KU3HU;  CO3HATENIbHOE  OTHOIIEHHE K
HETPEphIBHOMY 00pa30BaHUIO KaK YCIOBHIO
yCIIELHOM npodeccuoHaTbHON u
OOIIECTBEHHOH NI TEILHOCTH,

KoHnTtposbHas pabora.
9KCHepTHaH OLCHKA BBIITOJIHCHU A
MPaKTUYECKOU PabOTHI.
9KCHepTHaH OLCHKA BBIITOJIHCHU A
CaMOCTOSITEIIbHOW paOOTHI.

—  TOTOBHOCTH U  CHOCOOHOCTH K
CaMOCTOSTEIILHOU TBOPYECKOMN u
OTBETCTBEHHOH NEATEIbHOCTH;

KoHnTtposbHas padora.
9KCHepTHaH OLCHKA BBIITOJIHCHU A
MPaKTUYECKONU PabOTHI.
9KCHepTHaH OLCHKA BBIITOJIHCHUSA
CaMOCTOSITEIIBHOU PaOOTHI.

—TOTOBHOCTh K KOJUIGKTHBHOW paboTe,
COTPYIHUYECTBY CO  CBEpPCTHUKAMHU B
o0pa3oBaTeNnbHOM, OOIIECTBEHHO TMOJIE3HOM,
y4eOHO-UCCIIeIOBATEILCKOM, TMPOEKTHOW U
JPYTUX BUAAX IEATEIBHOCTH;

KonTtponsHas pabora.
DKcnepTHas OI[CHKA BBITOJTHEHHS
NPaKTUYECKON paboTHI.
DKcnepTHas OI[EHKA BBITOJTHEHHS
CaMOCTOSITENIbHOW PaOOTHI.
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—OTHOIIICHUE K npo¢ecCuoHAITBHON
ACATCIIBHOCTH KaK BO3MOXKHOCTHU YYaCTHUS B
peIIeCHUH JHYHBIX, OOIIECTBEHHBIX,
TOCYyHapCTBCHHBIX, OGH.IGHaI_[I/IOHaHBHBIX
npo0Jem;

KoHnTtposbHas pabora.
9KCHepTHaH OLCHKA BBIITOJIHCHU A
MPaKTUYECKOU PabOTHI.
9KCHepTHaH OLCHKA BBIITOJIHCHU A
CaMOCTOSITEIIbHOW PaOOTHI.

® Memanpedmemnblx:
~YMCHHUEC CaMOCTOATCIBbHO ONPCACIATH LECIIN
JACATCIIBHOCTH )51 COCTaBJIATH IIJ1aHbI

NEeSITEIbHOCTH; CaMOCTOSITENIEHO
OCYIIECTBIIATD, KOHTPOJIMPOBATH "
KOPPEKTUPOBATH NesITeNIbHOCTD;

UCIIOJIb30BaTh BCE BO3MOXHBIE PECYPCHI IS
JOCTHKEHHUSI  TOCTAaBJICHHBIX  Ieed |
peanu3anuu MJIAHOB NEeSTEIbHOCTH;
BbIOUpaTh  YCIHEIHbIE CTpaTeruu B
pa3IMYHBIX CUTYaIUsX;

KonTtponsHas pabora.
DKcnepTHas OI[CHKA BBITOJTHEHHS
PaKTUYECKON paboTHI.
DKcnepTHas OI[EHKA BBITOJTHEHHS
CaMOCTOSITENIbHON PaOOTHI.

— yMEHHE TPOAYKTHBHO OOIAThCI U
B3aMMOJICHICTBOBATH B MPOIIECCE COBMECTHOU
NeSITeTbHOCTH, YYUTHIBATH TO3HUIUU JPYTHX
YYaCTHUKOB  JIEATENBHOCTH, 3(PPEKTUBHO
paspeniaTh KOH()IUKTHI,

OK3aMeH.

3KCHepTHaSI OLCHKA BBIITOJIHCHU A
MPaKTUYECKOU PabOTHI.
3KCHepTHaSI OLCHKA BBIITOJIHCHU A
CaMOCTOSITEIbHOW PaOOTHI.

— BJJAJAC€HUEC HaBbIKaMUu HO3HaBaTeJIbHOI>'I,
y4eOHO-UCCIIeIOBATEILCKOM W TPOSKTHOU
ACATCIIbHOCTH, HaBbIKaMU paspcuicHu-d
npoOjeM; CHOCOOHOCTh M TOTOBHOCTH K
CaMOCTOATCIIBHOMY IMMOUCKY METOOOB
pelIeHus MPaKTUUYEeCKUX 3a]a4, TPUMEHEHUIO
Pa3JINYIHBIX MCTOAOB ITO3HAHUA,

DK3aMeH.

DKcnepTHas OI[CHKA BBITOJTHEHHS
PaKTUYECKON paboTHI.
DKcnepTHas OI[EHKA BBITOJTHEHHS
CaMOCTOSITENTbHON PaOOTHI.

— TOTOBHOCTD n CITOCOOHOCTD K
CaMOCTOSTEIILHOU UH(POPMAIIMOHHO-
ITO3HABATEILHON  JIEITENHHOCTH, BKIIIOYAs
YMGHI/IG OpI/IeHTI/IpOBaTBCSI B pa3quHbe
UCTOYHUKAX  HHpOpMAMK, KPUTHUCCKH
OLICHUBATh u HMHTEPIPETUPOBATH
UH(GOPMAIIHIO, TMOJIYYaeMyI0 U3 Pa3IUYHBIX
HCTOYHMKOB;

OK3aMeH.

3KCHepTHa$I OLCHKA BBIITOJIHCHU A
MPaKTUYECKOU PabOTHI.
3KCHepTHa$I OLCHKA BBIITOJIHCHU A
CaMOCTOSITEIIBHOU PaOOTHI.

- BJIaACHUC SA3BIKOBBIMH cpeacrBaMu:
YMCHHUC SCHO, JIOTUYHO W TOYHO MH3JIaraTb
CBOIO TOYKY 3pCHUA, HCIIOJIb30BaTh
AZICKBATHBIC A3BIKOBLIC CPCACTBA,

OK3aMeH.

YcTHBIM onpoc.

DKcnepTHas OI[EHKA BBITOJTHEHHS
PaKTUYECKON paboTHI.
DKcnepTHas OI[EHKA BBITOJTHEHHS
CaMOCTOSITENIbHON PaOOTHI.

— BJIaJCHHME HaBBIKAMHU I103HABATCILHOM
peduieKCHl KakK OCO3HAHHUS COBEPIIAEMBIX
JIEUCTBUA U MBICIUTEIBHBIX MPOIECCOB, HX
pe3yJIbTaTOB U OCHOBAaHWM, T'PaHULl CBOETO
3HAHUSA U HE3HAHMS, HOBBIX IO3HABATCILHBIX
3a1a4 u Cpe,Z[CTB JJIA UX JOCTHXKCHHUA,

YcTHBIM onpoc.

TectupoBanue.

OKcIepTHas OLEHKA BBIIOJIHEHUS
PaKTUYECKOH paboTHI.
OKclnepTHas OLEHKA BBIIOJIHEHUS
CaMOCTOSITENIbHON PaOOTHI.

— LEJNEeYCTPEMJIEHHOCTh B IIOMCKax U
OPUHIATUUA PEIICHUH, COOOpa3UTENbHOCTh U
MHTYULUSA, PAa3BUTOCTb IPOCTPAHCTBEHHBIX

YcTHBIM onpoc.
DKcnepTHas OI[EHKA BBITOTHEHHS
NPaKTUYECKON paboTHI.
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MIPEICTABICHHU; CIIOCOOHOCTH
BOCIIPUHUMATH KPacoOTy U TAPMOHUIO MUDA;

DKcnepTHas OI[eHKA BBITIOJTHEHHS
CaMOCTOSITENTbHOU PaOOTHI.

* npeOMemHuIX:

— ¢(hopMHPOBAHHOCTH MIPECTABICHUN O
MaTeMaTHKe KaK YaCTU MUPOBOMN KYJIBTYpPbI U
MECTE MaTEMAaTUKU B COBPEMEHHOM
UBUJIM3AIUH, CTIOCO0aX OMHUCAHUS SIBICHUN
peabHOTO MUpPA HA MATEMATHYECKOM SI3bIKE;

YcTHBIN onpoc.

TectupoBanue.

OKclnepTHas OLEHKa BBIIOJTHEHUS
PaKTUYECKOH paboTHI.
OKcrnepTHas OLEHKa BBIIIOJTHEHUS
CaMOCTOSITENIbHOU PaOOTHI.

— c(opMHUPOBAaHHOCTh MPEJACTABICHUNA O
MaTEMATHYECKUX MOHATUAX KaK BaXKHEUIINX
MaTE€MaTUYeCKUX MOJECIAX, I103BOJIAIOLINX
ONMCHIBATh U HM3y4aTh Pa3HbIE MPOLECCH U
SIBIICHUS; ITIOHUMaHUE BO3MOKHOCTH
AKCHOMaTHYECKOTO ITOCTPOCHHUS
MaTEMaTU4YECKUX TEOPHI;

TectupoBanue.

OKcrnepTHas OLEHKa BBIIIOJIHEHUS
PaKTUYECKOH paboTHI.
OKcrnepTHas OLEHKA BBIIOJIHEHUS
CaMOCTOSITENIbHON PaOOTHI.

— BJAaJCHME METOJAMH JOKa3aTelIbCTB U
ITOPUTMOB pelieHus, yMEHUEe HX
MPUMEHATh, TPOBOJUTH  JIOKAa3aTEIbHBIC
pacCcykJIeHUsI B XOJI€ peUICHUs 3a/1a4;

TectupoBanue.

9KCHepTHa5I OLCHKA BBIITOJIHCHU A
MPaKTUYECKOU PabOTHI.
9KCHepTHa5I OLCHKA BBIITOJIHCHU A
CaMOCTOSITEJIbBHOW PaOOTHI.

— BJIaACHHUC CTaHAApTHBIMU  I[MPpUCMaMHU

peIICHUA palrOHAIBHBIX n
HppannuoHaJlbHbIX, IMIOKa3aTCIbHBIX,
CTCIICHHBIX, TPUTOHOMECTPHYCCKUX

YpPaBHEHUN M HEPABEHCTB, HX CHUCTEM;
HCIIOJB30BaHUE TOTOBBIX KOMIIBIOTEPHBIX
IporpamMm, B TOM 4YHCIIE€ U IIOHUCKA ITyTH
pelleHnss WM WUIIOCTPALMM  PELICHUS
YPaBHEHUN U HEPaBEHCTB;

TectupoBanue.

OKcrnepTHas OLEHKa BBIIIOJIHEHUS
PaKTUYECKON paboTHI.
OKcIepTHas OLEHKA BBIIIOJIHEHUS
CaMOCTOSITENIbHOW PaOOTHI.

— c(opMHUPOBAaHHOCTh TPENCTABICHUM 00
OCHOBHBIX IIOHATHUAX MaTeMaTHU4dYCCKOI O
aHaJIM3a M UX CBOMCTBAX, BiaJIcCHUE YMEHUEM
XapakTepu3oBaTh  MOBEACHHE  (YHKIHUH,
UCIIOJIb30BAaHUE TOJYYEHHBIX 3HAHWM JUId
OIIMCaHuA u aHaJinu3a PCAJIBbHBIX
3aBUCHUMOCTEH;

YcTHBIM onpoc.

DK3aMeH.

TectupoBanue.

9KCHepTHa$I OLCHKA BBIITOJIHCHU A
MPaKTUYECKOU PabOTHI.
9KCHepTHa$I OLCHKA BBIITOJIHCHU A
CaMOCTOSITEIIbHOU PaOOTHI.

— BJIaAC€HHUC OCHOBHBIMHU MOHATUAMHU O
TUTOCKUX " MPOCTPAHCTBEHHBIX
TreOMETPUUECKUX (HUrypax, HX OCHOBHBIX
CBOWCTBaX; C(HOPMUPOBAHHOCTH  YMECHHSI
pacro3HaBaTh TeoMeTpudeckue (UTYphl Ha
YepTekax, MOJEIAX M B PEaTbHOM MHpE;
[IPUMEHEHUE M3Y4YEHHBIX CBONCTB
reoMeTpuueckux ¢Guryp u GopMmyn A
pellleHrs] TEOMETPUUECKUX 3a1ad U 3a/1ad C
NPAaKTUIECKUM COJICPKAHUEM;

YcTHBIM ompoc.

OK3aMeH.

TectupoBanue.

OKcInepTHas OLEHKA BBIIIOJTHEHUS
NPaKTUYECKON paboTHI.
OKcrnepTHas OLEHKa BBIIIOJIHEHUS
CaMOCTOSITENIbHON PaOOTHI.
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— c(opMHUPOBAaHHOCTh MPEICTABICHUNA O
mpoueccax M SABICHUAX,  MMEIOLIUX
BEPOATHOCTHBIN XapaKTep, CTaTUCTUYECKUX
3aKOHOMEPHOCTAX B  pPEAIbHOM  MHDE,
OCHOBHBIX IOHSATHAX DJIEMEHTAapHOM TEOPHH
BEPOSATHOCTEM; YMEHHUI HaXOOUTh Hu
OLICHMBATh  BEPOSATHOCTH  HACTYIUICHUS
COOBITUII B MPOCTEHIINX NPAKTUYECKUX
CUTyallUsIX M OCHOBHBIC XapaKTEPUCTUKH
CIIy4alHBIX BEJIIMYUH;

OK3aMeH.

TectupoBanue.

OKcIepTHas OLEHKA BBIIIOJIHEHUS
PaKTUYECKOH paboTHI.
OKcIepTHas OLEHKA BBIIOJIHEHUS
CaMOCTOSITENIEHON Pa0OOTHI.

— BIIQJCHUE HABbIKAMU UCIOJIB30BaHUsA
TOTOBBIX KOMIIBIOTEPHBIX IIPOrpaMM IpH
pelIeHuy 3a1ay.

YcTHBIM onpoc.

DK3aMeH.

TectupoBanue.

9KCHepTHa$I OLCHKA BBIITOJIHCHU A
MPaKTUYECKOU PabOTHI.
9KCHepTHa$I OLCHKA BBIITOJIHCHU A
CaMOCTOSITEIIBHONU PaOOTHI.
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Pazpaborunkmn:

COD MI'PHU

COP MI'PH

IKeneprni:

CTH HUTY «MUHUCuCp»

NpenoiaBaTensb - HL.C. NaBpromkuaa
v
“y H-j F )
[penoaaBaTenb &1 Pyt I".H. 3ybxosa

JNOKTOP TEXHHYECKHMX HayK,
3aB.kade/1poii MaTeMaTHKH
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(MecTo paboTsl)
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(pavuims )
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IKCNMEPTHOE 3AKIOYEHHE
Ha pafouyio nporpaMMy JHCIHTITHHED «MaTtemaTnka» 1o CHeLHaIbHOCTH (0a30BLIA YPOBEHb):

21.02.11 Teopuziueckne METOABI HOHCKOB A PA3BEIKH MECTOPOAIEHRI 10/IE3HBIX HCKONAEMBIX.

PaspaGoTunku — 3yOkosa I'amuna Huxonaesna w [appromkana Haranua CepreesHa, npenogaBaTe/in
CrapoocKoIBCKOro ¢ummana QexepanbHOrO TrocymApcTReHHOrO GromxeTHOrO  00PA30BATENBHOIO
yupexkacHua Bricero ofpasosanus «PoccHHCKHI rocyrapeTBennLlii reonoropa3seJ0UHEIi YHHBEPCHTET
umenHd Cepro OpuKoOHHKHIZEN,

PaGouas nporpaMMa COCTOMT M3 nacnopra padouei mporpaMMel yueOHOH JHCIHIIHHEEL, CTPYKTYPEL H
NPHMEPHOTO colepxanua yuebHol TUCIMIIIHNALL YCIOBHI peanusanuy y4eGHOH JHCIMILTMHEL, KOHTPOIS H
OLIEHKH PE3VIBTATOR OCBOEHHS YueDHOl THCHHIIHHEL

B paBoueii nporpamye ofo3H4a49eHb! 301441 W LeJH y9eOnoH JIMCIHILTHEEL, PEKOMEHILYEMOS
KOJIM4HECTBO 4acoB i cfienanbioctd 21.02.11 , mpeayeMoTpeHHOE MakCUManbHOH y4eOHOH HArpysKku
obyuatomerocs 351 vac, B TOM gHCE:

oBszatenbHOM ayAnTOpHOH y4ebHOI Harpyaxn obydaromerocs 234 gaca;

CaMOCTOATEIBHOI paboTel/KoHCYAbTaLKHE 00yyatomerocs 111/16 gacos.

Cojlepxanne JHCIMIUIMHEL 0DCCTICUMBACT NOCTHMCHUE CTYIECHTAMH JIHYHOCTHBIX, MPEOIMETHBIX H
METANPEAMETHEIX PE3YIETATOR cornacHo npumepHoil nporpamme (OI'AY GHMPO) mo cnenmansnocTd. B
pabouux mporpaMMax oTpaxeHsl Temaruueckue pasfens:: Tema 1. PassuTué momsTHs O uMclne, Tema 2.
Vpasuernus u HepaseHcTsa, Tema 3, Kopau, crenenn u norapudmel, Tema 4. DIeMeHTEl KOMOHHATODHKH.
5.0coBsEl TPHTOHOMETPHH, TeMa 6. DYHKIHH U HX CBOiHcTRa, TeMa 7. Hadana MATeMATHUSCKOTO aHalu3a
Tema 8.MuTerpan u ero npamencHne TeMma 9. Koopaunate: n sextophl, TeMa 10. [IpsAMble H IUIOCKOCTH B
npocrpaucrse, Tema 11 Muororpanmsks u kpyrasie Ttema 12, Tena v noBepXHOCTH BpalleHHA, Tema 13.
Hamepenus B reoMeTpru. Tema 4. DneMenTsl TeOpHH BepoaTHOCTER W MaTeMaTHYeCKOH CTATHCTHKH.

DopMEI H METOJIB' KOHTPOJ M OLEHKH COOTBETCTBYIOT pely/ibTatam oOydeHWsA, B T.4. ODIIHM
KOMNETeHUHAM.

Crucox yieQHBIX M3laHHi cogepikHT MHTepaTypy H HHTepHeT MCTOYHMKH, NO3ZBOIMIONINE OCBOMTh
cojiepaanne yuyeOHON JHCLMILIHHEL B HONHOM 00LeMe.

PaGouas NpOrpaMMa MomeT GLITE PeKOMEHIOBAHA I MPHMEHeHHs B yueGHOM Mpolecce Mo
cuenpansiocta: 21.02.11 Teodgmsngeckue MeToasl HOHCKOB H Pa3’BeaKH MCCTOPOAIEHHI MOJe3NBIX
HCKOMAaeMBbIX.

Dkenepr: I".H. ®epoposa
npenoiasarens HIPOPMATHKH H MATCMaTHKH
CO® MI'PH — S/
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JKCMEPTHOE 3AKJIHOYEHUE
Ha paGouyIo nporpamMmy AHCIMIAMHE «MaTeMatukay Mo CHenHATLHOCTH (GasoBBIE ypoBEHR):

21.02.11 INcodpusntcckne MeToIBI NOHCKOB 1 PazBedKH MECTOPOATCHUH HOIeIHBIX HCKOMACMBIX,

Paspaborunkn — 3y6kora ['ammana Hukonaesna u l'aepromrcnua Hatanus Cepreersa, npenoasarenn
CrapoockoIsCKoTD $uinana  dejepansioro  ToCYJapCTBENHONO  BIOJBKETHOIO 00pazoBaATEILHOTO
YHpeXACHHs BRICIIero obpasosanns «Poccuiickuii rocy/lapeTseH il TCOIOropasBe/IOHEIH YHHEEPCHTEeT
umeHH Cepro OpIoHHER/T3EH,

Patodas nporpaMma cocTouT M3 Macropra paboyed IpOTpaMMEl yaeGHOoM THCIHITHHSL CTPVETYPRL H
TIPIMEPHOTO CoACpKaHus yIeOHOH THCUHILIMHEL VCIORMI peansanmy yueGHOH AMCHHILIM HbI; KOHTPOIA H
OLCHKH PESVILTATOR OCBOSHHE VYeDHOH IHC I b

B paBoueH nporpamme ofoszmavenni sazaum u wenw yueOHOH JMCHHILINHBL, PEKOMEHIYCMOE
RONHMECTBO HacoB juii cnenuamsHoeTH 21.02.11, MPCAYCMOTPCIHOE MaKCHMAaNbHON yuebHOH Harpyzku
obyuaromerocss (351 yac), B ToM umce:

~ o0A3aTenbHan ayAMTOpHas yaehHas Harpyska odyuatomerocs - 234 yaca:
— CamocToATebHAd paboTa/KoHCYNLTalMK obygaromerocs - 111/16 yacos.

CojepiKaHHe JIMCLHILIMHET 0BecneuBacT TOCTHKEHHE CTYJIEHTAMH JIMYHOCTHBIX, TPEJMETHLIX H
METAHIPCAMETHEIX PE3YIBTATOR COMMACHO MPHMepHoil nporpamme (®FAY OUPO) no cnemmanssoctn, B
PabOUEX IPOTPAMMAX OTPAMEHET CASAYIONIAE TEMATHICCK e pazIesinr;

TeMa 1. Pasnurue momsrus o uncae,

Tema 2. YpasHeHHs W HEPAREHCTRA,

TeMa 3. Kopmu, crenenn u noraprgimer,

Tema 4. 0meMeHTE KOMOHHATOPHKH,

reMa 5.0cH0RE TPHTOHOMETPHH,

rema 6. DYHKOHE W MX colicTRa,

TeMa 7..Hauama marematuyeckoro AHATHRA,

TeMa 8. Huterpan u cro npuMenenue,

Tema 9. KoopiuHaTE H BeKTOpHI,

rema 10, TIpamole v nIockocTH B npocTpancTse,

TeMa 11 Miororpananku u kpyrikie,

Tema 12. Tesna u morepxHOCTH Bpamenys,

TeMa 13, Mamepenus B reometpun,

Tema 14. DiieMeHTL! TEOPHH BEPOATHOCTEH H MATEMATHYECKOMN CTATHCTHKIL

DOpPMEL H METOJTBI KOHTPONA H OLCHKH COOTBETCTBYIOT PE3VILTATAM ODYHEHH, B T.4. 0O
KOMITETCHLIHSM.

Crmcok yuedHBIX H3taHui copepmuT fuTepatypy W MATepHeT HCTOYHMKH, No3BOIMIONIME OCBOWTE
CoacpiKanne yueOHOH THCUHIITHHLL B TOTHOM 00LeMe,

Pabouas mporpamva mosker OwITL pexomensiosana s NPHMCHEHHA B V4eOHOM Tpoiecce mo
cnemibHocTH: 21.02.11 Meopmsmaeckne MeToanl HOHCKOR M paiBemKRn MECTOPOMIEHHIT MOTEIHLIX
HCKOMAEMBIX.,

IKCIepT: E.I'. Kabynosa
3ar.Kadeapol BEICISH MATEMATHEN
H HHQOPMATHKM, T.T.H., JOUESHT
CTHHHUTY MUCHC

Moamuce 3arepsio.

Haganeuuk otjiena kagpon H.H. INosomaesa
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