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Pabouas mporpamma yyeGHOM aucrummiusl «MaremaTuka» pa3paboTaHa Ha OCHOBE
[IpumepHoii mporpammel o6uieoOpa3oBaTebHON y4eOHOM AMCHMIIMHEBL «MatemaTukay uis
npodeccHoHaTbHBIX 00pa30BaTeNbHBIX OpraHu3almii, pekomennoBanHbX LAY «OUPO» mis
peanusaluu OCHOBHOM mpodeccHoHanbHOl oOpasoBarenbHolt mporpammel CITIO Ha 6ase
OCHOBHOT0 00111er0 00pa30BaHus ¢ MOMy4eHHEM cpeHero oduero obpaszosanus (IIpotokons Ne3
ot 21 mrous 2015 r. Peructpanmonssiii Homep penensuu 385 ot 23 uroms 2015 r.), ¢ yueTom
pexomenzatmii PI'AY «OUPO» mo oprauuzanuu noiyyeHus CpegHero odiero 06pa3oBaHus B
TpeZiesiax OCBOCHHs 00pa30BaTe/IbHBIX IIPOrPaMM CPEAHEro NpodeccHOHATEHOr0 06pa3oBaHMs

(mporokon Ne3 ot 25.05.2017 r.) WIS CHEUMAIBHOCTH CPEAHEro TNpPodecCHOHAILHOIO
o0pa3oBaHusi:

21.02.11 I'eopuzuyeckne MeTOABI MOUCKOB H Pa3BeIKH MECTOPOKICHHIT MOIe3HBIX
HCKOMaeMbIX.
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1. IACIHIOPT PABOYEM MMPOI'PAMMBbI YUYEBHOM JUCHUIIJIMHBI
MATEMATHUKA

1.1. O6aacTs npuMeHeHus padoyeii MPOrpaMMbl

PaGouas mporpamma yuyeOHOW JUCHUILIMHBI SIBISETCS YacThIO IPOTPAMMEBI
noAroToBku cneruanuctoB cpennero 3eHa (IIIICC3) B coorBerctBUM ¢ PI'OC 1o
cuenuansaoctu ClIO:

21.02.11 T'eopusumyeckue MeTOoAbI MOUCKOB M Pa3BeAKH MeCTOPOKICHHUI
MO0JIE3HBIX NCKOMAEeMbIX

1.2. MecTro y4yeOHOH AUCHMUIUIMHBI B CTPYKType NPOrpaMmbl IOATOTOBKH
CIEHUAJIUCTOB CPEIHEro 3BeHa:
VY4eOHast TUCIIUIUIMHA BXOJUT B MATEMATHUECKUHN M OOIINI €CTECTBEHHOHAYYHBIN ITHKI.

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

B pesynbpraTe ocBOeHus1 y4eOHON AUCHUIIIMHBI O0yUaIOLIUICS T0JKEH YMETh:
- pemaTh NpUKIAJHBIE 33]1a4U B 00JIACTH NPOPECCUOHATBHON AESITEIBHOCTH.

B pe3ynbraTe ocBOeHUs yUEOHOM AUCHUIUIMHBI O0YUaIOLIUIICS 10JKEH 3HATD:
- 3HAUE€HUE MaTEMATUKH B IPO(eCCUOHANBHON eaTenbHocTH U npu ocBoeHuu [ITICC3;
- OCHOBHBIE MAaT€MaTUYECKUE METOJbl PpEUICHMs NPUKIAJHBIX 3aJad B 00JacTH
po(heCcCUOHATILHON e TENBHOCTH;
- OCHOBHBIE TIOHATHUS U METObI MATEMATHUECKOTO aHalIN3a, TMHEWHOMN anreOpsl,
TEOPHH KOMIUIEKCHBIX YHCEII, TEOPUU BEPOSITHOCTEN U MaTEMATUYECKOW CTaTUCTUKH;
- OCHOBBI HHTETPAILHOTO U JU((HEepeHIINATBEHOTO HCUUCIICHNUS.

B cootBerctBum ¢ ®I'OC CIIO mo cmermumansHoctr 21.02.11 I'eodusuueckue
METOJIbl TIOMCKOB M Pa3BEIKH MECTOPOXKJIECHHUH TOJIE3HBIX HCKOMAEMBIX B paMKax
OCBOEHHUSI y4yeOHOM AucUUIUIMHBI «MaTemMaThuka» Yy CTYACHTOB (HOPMHUPYIOTCS
clIeyolye 001mme KOMIeTeHINHU:

Kopn HanMeHoBaHue pe3yabTaTra 00y4eHHs
OK 1 [ToHuMaTh CyIIHOCTP M COLMAJIbHYIO 3HAYMMOCTh CBOEW Oynyiien
npodeccuu, MPOSIBJISITH K HEW YCTOWYMBBIM HMHTEPEC
OK 2 Opranu3oBbIBaTh COOCTBEHHYIO JE€SATEIbHOCTh, BBIOMPATH THUIIOBBIC

METOJIbl U CHOCOOBI BBIMOJHEHHS] MPO(PECCHOHANBHBIX —3ajad,
OILICHHUBAThH UX 3(PPEKTUBHOCTH U KAYECTBO

OK 3 [IpuHuMaTh pelieHus] B CTAHJAPTHBIX U HECTAHAAPTHBIX CUTYyallUsiX U
HECTHU 32 HUX OTBETCTBEHHOCTh
OK 4 OcymiecTBIsATh MOMCK U HCIOJb30BaHKUE MHGOPMAIIUU, HEOOXOAMMOM

it 3(G(EKTUBHOTO  BBINOJHCHUS  MPO(ECCHOHAIBHBIX  3ajad,
PO ECCHOHATBLHOTO U INYHOCTHOTO Pa3BUTHSI

OK'5 Hcnonp30BaTh MHPOPMANMOHHO-KOMMYHUKAIIMOHHBIC TEXHOJIOTUU B
poecCHOHATEHON JAESITEIHPHOCTH




OK 6 Paborarh B koJulekTHBE M KoMaHjae, 3(P(EKTHUBHO oOOIATHCS C
KOJUIETaMH, PYKOBOJICTBOM, TOTPEOUTEISIMU

OK 7 bpate Ha ce0si OTBETCTBEHHOCTh 3a pPabOTy WIEHOB KOMAaH/IbI
(MOJYMHEHHBIX ), pE3yJIbTaT BHIMOJHEHUS 33/ IaHUN

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

OK 9 OpueHTUpOBaThCA B YCIOBMSIX YAaCTOM CMEHBI TEXHOJIOTUHA B

npodeccCuOHaNbHOMN eI TeIbHOCTU

- npogeccHOHAIbHbIE KOMIIETEHIINH:

Kopn HanMeHnoBaHue pe3yabTaTra 00y4eHHs

[IK 1.2 PerynupoBate ¥ HacTpamBaTh TIeO(PHU3UMYECKYI0 ammaparypy u
KOHTPOJbHO-U3MEPUTEIHHBIC TPUOOPHI.

[IK1.3 OcymiecTBIsATh MOHTAX (M IEMOHTAX) YCTAHOBOK JIJISl T€O(PU3NIECKUX
VCCIICIOBAaHNM.

I1K 2.1 BhINOHATE perUCTpanio pa3IMIHbIX T€0(U3NYECKUX TAPaMETPOB.

I1K 2.2 OO6ecrieunBaTh Ka4€CTBO MPUHUMAEMbIX CUTHAJIOB.

I1K 3.1 Opranu3oBbIBaTh paObOTY HA yYaCTKE MOJIpa3/ICIICHHUS.

[IK 3.3 YyacTtBOBaTh B OIICHKE  DJKOHOMHUYECKOM  A(PPEeKTUBHOCTH

HpOHBBOI[CTBCHHOﬁ ACATCIIbHOCTH IICPCOHAJIA IMOAPa3ACIICHNA.

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




2. CTPYKTYPA U COJAEPXKAHUE YUEBHOM JUCHUNJIAHBI

2.1. O0beM yueOHOM TUCHUILJIMHBI U BUABI Y4eOHOI padoThI

Bun yuyeOHoit padoThbI O0bem
4acoB
MakcumasibHas yueOHasi Harpy3ka (Bcero) 72
Oo0s13aTeIbHAs Ay IUTOPHAs y4eOHAasi HArpy3Ka (Bcero) 48
B TOM YHCJIE:
1abopaTopHbie pabOTHI -
IIPAKTUYECKHUE 3aHATHS 32
KOHTPOJIbHBIE pabOThI 1
CamocTosiTesibHasi padoTa 00ydarierocs (Bcero) 22
B TOM YHCJIE:
pelIeHNEe PUMEPOB 14
peuenne 3aaa4 2
pelIeHre CUCTEM YpaBHEHUMN 2
pellIeHue ypaBHEHUM 2
BBIUKCIICHUE ONPEJIeTUTENEH MaTpull 2
Koncynpranus 2

ITpomexxyTounas arrectanus B hopme AuddepeHIIUPOBAHHOIO 3a4eTa
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3. YCJIOBHUS PEAJIM3AIINN YYEFHOM JUCITUIIIMHBI

3.1. TpeOboBaHusi K MUHUMAJbHOMY MATEPUAJIbLHO-TEXHUYECKOMY 00eCIeYeHUI0

Peaymzanust  yuyeOHOM  AUCHUIIIMHBI  TpeOyeT Hamuuusg ydyeOHoro KaOuHeTa
MaTeMaTHKH.

ObopynoBanne y4eOHOTO KaOWHETa: - TIOCAJOYHBIE MeCcTa 10 KOJHYECTBY
00yYarOIIMNXCS;

- pabodee MeCTO MPErnoaBaTes;

- KOMIUTEKT Y4eOHO-HAIJSITHBIX TTOcoOmit «MaremaTukay,

- 00BEMHBIE MOJIEIM TEOMETPUUECKUX (DUTYD;

- TUTaKaThI IO TEMaM;

- KJIaCCHas JI0CKa;

- creriax / mkad 1t XpaHeHus yueOHO-HATISAHBIX MaTePHaIOB U MOJEIICH.

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

3.2. UudopMmannonHoe odecnevyeHne 00y4eHust

Ilepeyenr  pexoMeHaAyeMbIX  Y4eOHbIX  u3AaHuii, HHTepHeT-pecypcos,
JOTOJIHUTEIbHOM JIUTEPATYPhI

OcHOBHas JIUTEpaATYpA:

No 1i/r1 | UcTOUHUK

1 bammvakos M.U. Maremaruka: anredpa v Hadajga MaTeMaTHIECKOTO
aHaNMM3a, TEOMETPHS: YUeOHUK JIJISl CTY/l. YUPESXKIACHUM cpel. mpod.
obpasoBanus. - 4-¢ uz., crep. / M.U.bammmaxos. - Mocksa: U]
"Axkagemus", 2017. - 256 c. — ISBN 978-5-4468-5988-7. — Tekcr:
HEMOCPEICTBEHHBIN.

2 bammakoB M.M. Martemartuka (CI10O): yuebnuk / bammmakos M.U. - 2-e u3n.,
crep - MockBa: KHOPYC, 2019. - 394 ¢. — ISBN 978-5-406-06554-9. —
TeKCT: HemOCPEICTBEHHBIM.

3 Bricias MmaTeMaTuka: y4eOHHUK U TIPAKTUKYM JIJISI CPETHETO
npodeccuonansaoro oopazopanus / M. b. Xpurynosa [u np.]; mo oOreit
penakiuert M. b. Xpunynosou, U. U. [lpiranok. — Mocksa: M3naTenbcTBoO
FOpaiit, 2020. — 472 ¢. — (IIpodeccronanprHoe 00pa3oBaHuE). —

ISBN 978-5-534-01497-6. — Texkcrt: anextponHsrii / ObC FOpait

[caitT]. — URL: https://urait.ru/bcode/471507 (gata obpauienms: 13.05.2020).

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

A. H. TuxonoBa. — 8-e uzn., nepepad. u non. — Mocksa: M3naTenscTBo
FOpaiit, 2020. — 447 c. — (IlpodeccuonanbHoe 0OpazoBaHue). —

ISBN 978-5-534-13405-6. — Texkct: anexktponnbiii // OBC KOpait [caliT]. —
URL: https://urait.ru/bcode/469417 (nata oOpammenus: 13.05.2020).

JlononHuTenbHas IUTEPATYypA:

No /1 | UcTOUHUK

1 boromosioB H.B. Ilpaktuueckue 3anarus o maremaruke. B 2-x 4. Hacts 1.:
yaeoHoe nmocodue st CI10 / H.B.boromosnos. — 11-e uzn., nepepad. u gorm.
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— Mockasa: FOpaiit, 2019. — 326 c. (Cepusi: [IpodeccrnonansHoe
obpazoBanue). — ISBN 978-5-534-08799-4. — TekcT: HENMOCPEACTBEHHBIM.

boromosioB H.B. Ilpaktuueckue 3anarus o maremMaruke. B 2-x 4. Hacts 2.:
yuebHoe nmocobue jis CI10 / H.B.boromomnos. — 11-e u3zz., nepepad. u gorm.
— Mockasa: FOpaiit, 2019. — 251 c. (Cepus: [IpodeccruonanpHoe
oOpazoBanue). — ISBN 978-5-534-08803-8. — TekcT: HENOCPEACTBEHHBI.

Jlopodeea, A. B. Martemartnka: y4eOHUK TSl CPETHETO
npodeccruoHanbHOro odpazopanus / A. B. Jlopodeea. — 3-e u31., nepepao.
u nom. — Mocksa: U3znatensctBo FOpaiit, 2020. — 400 ¢. —
(ITpodeccuonanproe oopazoanue). — ISBN 978-5-534-03697-8. — Tekcr:
anekTpoHHbIl // DbC FOpaiir [caiit]. — URL: https://urait.ru/bcode/449047
(mara obparmenus: 28.05.2020).

Hopodeera, A. B. Marematuka. COOpHUK 3a71a4: y4eOHO-TIPAKTUIECKOE
nocobue g cpeaHero npodeccuoHaaIbHOro 0opa3zoBanus /

A. B. lopodeeBa. — 2-e u3a. — Mocka: U3aatensctBo FOpaiit, 2020. —
176 c. — (Ilpodeccuonanbuoe odpazopanue). — [ISBN 978-5-534-08796-3.
— Texct: anexTponnsiii // I6C KOpa#t [caitT]. —

URL: https://urait.ru/bcode/449051 (nata obpatieHus: 28.05.2020).

NudopmarimonHbie 371€KTPOHHO-00pa30BaTEIbHBIE PECYPCHI:

Ne n/m

Hcrounuk

1

DnekTpoHHas oubnuoreunas cucreMa «budmoTex. U3narenbctBo KJIY»
https://megri-regru.bibliotech.ru

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

3 OnekTpoHHO-OMOmmoTeyHass cucrema elibrary» /  IlpaBooGmamarens:
O6mecTBo ¢ orpannyeHHOM 0TBeTcTBeHHOCTHhIO «PYHOb» (RU)
https://elibrary.ru

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

online.ru

Ileproanyeckue n31aHus:

e Mocksa : OO0 "UsnarensctBo "CrnyrHukt", 2002 — .— Brixoaut 12
pa3 B roa. — ISBN neuatnoit Bepcun 1684 — 2626. — Tekcr:
HETOCPEICTBCHHBIM.

EcTecTBEeHHbIE U TEXHUYECKHUE HAYKU: HAYY. )KypHaJ /TIL. pea. A. 5. XaBKuH.

BECTHHK BOPOHEXCKOI'O 'OCYIAPCTBEHHOI'O
YHUBEPCUTETA. CEPUS: DU3UKA. MATEMATUKA nayuHbIii
KypHau / yupenutenb: BopoHexckuii rocy1apCTBEHHBI YHUBEPCUTET. —
Boponex: 2000 —. — Yucno BoimyckoB B roa: 4. — ISSN neuatHoil 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
JUCHUIIIAHBI

Kontponb ©  omeHka  pe3yabTaTOB  OCBOCHHS  y4yeOHOM  JAMCIUIUIMHBI
OCYIIECTBIISIETCS TIPETIOaBaTEIEM B MPOIIECCE MPOBEACHUS MPAKTHUYCCKUX 3aHSITHIM
U J1abOpaTOpHBIX PabOT, TECTUPOBAHUWSA, a TAKXKE BBITIOJHEHUS OOYYArOITMMUCS
WHIVUBUTyJTBHBIX 3aJJaHUH, IPOEKTOB, NCCIICTOBAHMM.

Pe3yabTarsl 00yueHust D®opMBI 1 METOAbI KOHTPOJIS M OLEHKH
(ocBOCHHBIE YMEHUS) pe3yJIbTATOB 00Y4YeHHUsl
OcBoeHHbIC YMEHHS:

- peliaTh IIPUKIIaIHBIC DKCIEepTHAs! OLICHKA BBIMOJHEHHUS
safaui B obnacti IpaKkTHUecKoi paboTel. KoHTposbHas
po¢ecCuOHaIbHON
IEATENBHOCTH. pabora.

DKcnepTHas OleHKA BBITIOTHEHHUS
CaMOCTOSITENIbHOM PabOTHI.
JuddepentiupoBaHHbIii 3a4eT.

YcBoeHHBIE 3 HAHUA:

- 3HAYCHMC MATCMATHKH B DKCTepTHAS OLEHKA BHINOTHEHUS
MPO(ECCHOHANLHOH npakTudeckon padbotel. KoHTpombHas
NESITEeIbHOCTH W TIpHU 5
ocBoenuu I1TICC3; paoorTa.

OKcnepTHas OLEHKA BHIMOIHEHUS
CaMOCTOSITENIbHOM pabOTHI.
JuddepentiupoBaHHbIii 3a4eT.

- OCHOBHBIE MaTeMaTHYeCcKue | DKCIEPTHAs OLIEHKA BHIMOJHEHUS
METO/Ibl PELICHUs MPUKJIAJHBIX |  TpaKkTUYecKoi padoTsl. KoHTponbHas

3a71a4 B oOstactu paborTa.

npo¢eCCUOHATBLHON DKcnepTHas OleHKA BBITIOTHEHMS

NEeSTETHPHOCTH; CaMOCTOSITEIIbHON paOOTHI.
JnddepeHunpoBaHHbIN 3a4eT.

- OCHOBHBIC ITOHATHS U DKCIEpTHAs! OLICHKA BBIMOJIHEHHUS
MCETOIBI MAaTCMATHACCKOTO npakTuueckoil pa6otsl. KonTponbHas
aHaJM3a, TMHEWHOM
anreGpbl, TEOPUH pabora.

KOMILJIEKCHBIX YHUCEII, 9KCHepTHa$I OILICHKAa BBIITOJIHCHU A
TEOPUHU BEPOATHOCTEH U CaMOCTOSITEIIbHON paOOTHI.
MaTeMaTHIECKOH JudbdepeHInpOBaHHbBIN 3aYeT.
CTaTHCTHUKH,

- OCHOBBI HHTETPAILHOTO U DKcnepTHas OlEHKA BBITIOTHEHHUS
g hepeHInaITbLHOTO pakTHIecKoi paboTel. KoHTpoapHas
WCYUCIICHHUS. pabora.

DKcnepTHas OLIEHKA BHITIOTHEHUS
CaMOCTOSITENIbHOM pabOTHI.
JnddepeHunpoBaHHbIN 3a4eT.
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Pazpadoranwu:

CO® MIPH

IKcnepibi:

CTH HUTY «MHCuC»

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

JOKTOP TEXHHYCCKHN HaYK,

(MeCTo paioTh)

COD® MI'PH

{mecin pufw a1}

3aB. Kaheapoil MaTeMaTHKy ~E.I'Kabynosa
(zanuMaemas J0/KHOCTE) OLITHCh. HHWITHAT, '
thanuiis )
NpenofaBaTelh MATeMAaTHKH .y I H.3yOkoBa
(3aunime.\1an OOKHOCTR) { TOAMHCH. HHHITHARL.
thaMuma)
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3KCIEPTHOE 3AKJIOYEHUE

Ha pabodyio MporpaMMy AUCLMIUTHHBI «MareMaTuka» 1o creuuanbHOCTH (6a30BbIi YPOBEHB):

21.02.11 I'eopu3nyeckne MeTOAbI MOUCKOB H Pa3BeAKH MeCTOPOXKIACHHI MOJIe3HbIX HCKONAEMBbIX.

Paspabotunku — 3ybkoBa ['anuna Hukonaena u "aBpromkuna Hatanus CepreeBHa, npenoaasaTeiu
CTapoocKOIBCKOTro ¢wimana (enepanbHOrO TroCyJapCTBEHHOTO OHODKETHOTO 00pa3oBaTeNbHOTO
y4pexaeHus Beiciiero obpasoBanus «Poccuiickuii rocyJapcTBeHHBIN re0loropa3BeoyHbli YHHBEPCHTET
umeHH Cepro OpKOHHUKHI3EY.

PaGouas nporpamma cocTouT M3 macrnopra paGodeii mporpaMmbl y4eOHOM AUCLUMILUIMHEL, CTPYKTYPHI H
NPUMEPHOTIO COJIepKaHU y4eOHOM QUCIUIUIHHBL; YCIOBUI peanu3aluy yueOHOM QUCHHUIUTHHEL, KOHTPOJIS U
OLICHKH Pe3yJIbTaTOB OCBOCHMS Y4eOHOM NUCLUIUTHHEL.

B paboueii nporpaMmme 0603HaueHbI 3a1a41 U Le/H y4eOHOM AUCLUIUIMHEL, PEKOMEHAYEMOe
KOJIMYeCTBO 4acoB (i cnemanbHocTd 21.02.11), mpeaycMOTpeHHOE MaKCHMAJIbHOM y4eOHOM Harpy3Ku
obyuatomerocs 351 gac, B TOM 4Hche:

00s13aTenbHOM ayANTOPHOH y4eOHO# Harpy3ku obyqatomerocs 234 yaca;

CaMOCTOATENIbHOM paboThl/KOHCYIbTalMK o0y4varomerocs 111/16 yacos.

CoznepxaHue QUCHUIUIMHBI o0ecriedMBaeT NOCTHXKEHHE CTYIEHTaMU JMYHOCTHBIX, MPEIMETHBIX |
MeTanpeAMETHBIX pe3y/IbTaToB CcOrnacHo npumepHoi nporpamme (OI'AY ®UPO) no cnenmansHocTH. B
pabouux mnporpamMMax OTpaXKeHbI TeMaTHueckue paszensi: Tema 1. Pa3sBuTue MOHATHS O 4HCIe, Tema 2.
YpaBHeHUs W HepaBeHCTBa, TeMa 3.KopHH, cTeneHu U norapudMmsl, TemMa 4. DeMEHTH KOMOMHATOPHKH.
5.0cHOBBI TpUroHOMeTpHH, TeMa 6. DyHKIMU U UX CBOMCTBa, TeMa 7..Hayasa MaTeMaTHuyeckoro aHaiusza
tema 8.MHTerpan u ero npuMeHenue tema 9. Koopaunatsl u BekTopsl, TeMa 10. [IpsiMbie W IUIOCKOCTH B
npoctpaHcTBe, TeMa 11 MHororpanHuku U Kpyrible Tema 12. Tena U moBepXHOCTH BpaiieHus, Tema 13.
H3mepenus B reomeTpun. TeMma 14. DneMeHTH TEOPHH BEPOSTHOCTEN U MaTeMaTHYECKOH CTaTUCTUKH.

@DopMBEI U METOABI KOHTPOJIS W OLEHKHM COOTBETCTBYIOT pe3yjbTaraM o0ydeHus, B T.4. 0OmuM
KOMITETEHLIHSM.

Crucok y4eOHBIX M3aHWH CONEPXKUT JUTepaTypy 4 WMHTEpHET MCTOYHHMKHM, MO3BOJSIOLINE OCBOUTH
coziepxaHue y4eOHON JUCIMIUIMHEI B TOJIHOM 00BeMe.

Pa6Gowass mporpamma MoxeT ObITh peKOMEHIOBaHA I NPUMEHEHHs B y4eOHOM mpolecce Mo
cnenuanbHocT: 21.02.11 IN'eopuszuueckne mMeToabl MOHCKOB H pa3BeIKH MeCTOPOKIAEHHH MOJe3HBIX
HCKONAEeMbIX.

Dkcnept: 0.C.Kpasuosa e
JloLieHT, KaHAU/IAT TEXHUYECKHX HayK OJIITHCB)
CTU HUTY MUCHUC

CTWU HUTY "MUCuC"
Moanuck 3aBepsaio
HauanbHuK OTAena Kaapos

(‘WH.ﬂepwaoaa

" " 20 I.
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PaGouasi mporpamMma y4eOHOH AMCUMIUIMHBL «Maremarukay paspaboTaHa Ha OCHOBE
de1epabHOrO rocy1apCTBEHHOrO 00pa3oBaTeILHOTO CTaHAapTa (nanee — ®I'OC) no crenuaIbHOCTH
cpesHero npodeceioHaTbHOr0 00pa3soBaHis (1asee - CIIO):

21.02.11 I'eopuzuuecKkne MeTO/1bI MOMCKOB H Pa3BEIKH MeCTOPOKACHHH M0/1€3HBIX HCKONAEMbIX
(yTB. npukasom Munodpuayxu Poccnu o1 12.05.2014 Ne 492);

Opranu3zaims-paspadoTinK:
Crapoocko:bekuil pumman ¢eneparbHOT0 rocy1apcTBeHHOrO Gro/KETHOr0 00pa3oBaTEILHOTO
VUPEKICHHUSI  BBICLICTO obpasoBanust «Poccuiickuit rocyJapcTBEHHbI  e0I0ropa3Be/I04HbII
yuusepcuter uvenu Cepro Op/UKOHHKHI3E» (COD MI'PHN)

Pa3paboTunku:
denoposa ["annua HukosaesHa, npenojiabareiib CO® MI'PA

PACCMOTPEHA Y OJIOBPEHA

Ha 3ace/IaHuH TIPEIMETHO-IIHK/I0OBOH KOMUCCHH
MaTeMaTHKH. GU3AKH U HHPOPMATUKH
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Ipencenarens TTK: 2,7 W [.H.3ybkoBa

PEKOMEHJIOBAHA
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1. ACHIOPT PABOYEM IMPOT'PAMMBI YUEBHOM JITUCHUTLTAHBI
MATEMATHKA

1.1. O6s1acTh NpuMeHeHus1 padoyeil MPOrpaMmbl

PaGouas mnporpamma oO01IeoOpa3oBaTeIbHONM  Y4e€OHOW  JAUCIUTLIAHBI
«MatemaThKay TpeaHa3HaYeHa IS U3YYCHHs] MaTeMaTUKH B MPo(ecCrnOHaIBHBIX
o0pa30oBaTeNbHBIX OPTaHU3AIMIX, PEATU3YIOMUX 00pa30BaTENBLHYIO MPOTPaAMMY
cpemHero  obmiero  oOpa3oBaHWs B Tpelenax ~ OCBOCHHS ~ OCHOBHOM
npodeccuoHanbHO oOpa3oBarensHOM mporpammbel CIIO Ha 6aze OCHOBHOTO
oOmiero 0o0pa3oBaHMs TPH MOATOTOBKE CIEIUAIMCTOB CpPEJHETr0 3BEHA TI0
CHEIHAIbHOCTH:

21.02.11 Teodu3uyeckne MeTOAbI NMOMCKOB M Pa3BeIKH MeCTOPOKACHUI
M0JIE3HBIX HCKONAeMbIX.

1.2. Mecro y4e0HOH AUCHUILIMHBI B CTPYKType NPOrpaMmbl IOATOTOBKH
CIIELUAJIMCTOB CPEAHEro 3BeHa

VYyebnas  aucuuruimHa — «MareMatukay — ABISIeTCS  y4E€OHBIM  MPEIMETOM
o0s13aTeibHOM MpeaMeTHo obOmactu «Martematuku u uHbopmatukun»y DOI'OC
cpeaHero o0IIero oopa3oBaHus.

B npodeccuonanbHbix 00pa3oBaTENbHBIX OPraHU3aALUSAX, PEATUIYIOIUX
00pa3oBaTeyibHyI0 MPOTpaMMy CpEeIHEro oOuero oOpa3oBaHUs B Ipejenax
OCBOEHHS MPOrpaMMbl MOATOTOBKU crenuaiuctoB cpeasero 3seHa (IIIICC3) na
0a3e OCHOBHOro oOmiero oOpa3oBaHusl, yueOHas aucuuiuiiHa «MartemaTtukay
u3ydJaeTcsi B 0011e00pa3oBaTeIbHOM ITUKIIE.

1.3. Heau u 3amaum y4eOHOHl JMCUMIVIMHBI — TPeOOBaHHMA K pe3yJbTaTam
OCBOEHHS YUeOHO# TMCIHUIIHHBI

Copepxanue mporpamMmbl «MareMaTuka» HampaBiICHO Ha JOCTHKCHHE
CIIEIYIOLINX Ueleil:
* obecrieueHre chOPMUPOBAHHOCTU MPEACTABICHUN O COLMANIBHBIX, KYJIbTYpPHBIX
Y UICTOPUUYECKUX (PAaKTOpax CTaHOBJICHUS MAaTEMAaTHKHU;
* obecrieueHne c(HOPMUPOBAHHOCTU  JIOTMUECKOIO, AJITOPUTMHUYECKOTO U
MaTEMaTHYECKOTO MBILIUICHUS;
* obecrnieueHue c(hOPMHUPOBAHHOCTH YMEHUN NIPUMEHSTH MOJIYyUYEHHbIEC 3HAHUS IPU
pellIeHnH Pa3InYHbIX 3a/1a4;
» obecreueHre CHOPMHUPOBAHHOCTH TMPEACTABICHUN O MaTeMaTHKE KaK YacTH
00IIeYeIOBeUECKON KYyJIbTYphl, YHHBEPCAIbHOM S3bIKE HAYKH, MO3BOJIAIOIIEM
OIHCHIBATh U U3y4YaTh peabHbIE MPOIECCHI U SIBICHUS.

OcBoeHue  coaepkaHusi  y4eOHOM — guctumMHbl  «MaremaTukay
o0ecrneunBaeT JOCTUKEHHE CTyIEHTaMU CIEAYIOLIUX pe3y1bmamog:
* TUYHOCIHDBIX:



— c(popMHPOBAHHOCTDH MPEACTABICHUI O MaTeMAaTHKE KaK YHHUBEPCAIbHOM SI3bIKE
HAyKH, CPEJCTBE MOJICIUPOBAHUS SBICHUNA M TPOIECCOB, HAEIX M METOoAax
MaTeMaTHKHU;

— MOHMMAaHHE 3HAYUMOCTH MATEMAaTHKHU JJIs HAYyYHO-TEXHHYECKOTO IMporpecca,
c(OpPMHUPOBAHHOCTh OTHOIIEHUS K MAaTeMaTHKE KaK K YacTH OOIIeYeIOBEYECKOM
KyJBTYpbl 4Yepe3 3HAaKOMCTBO C HCTOpWEH pa3BUTHSI MAaTEMAaTHKH, SBOJIOIHEH
MaTeMaTHYECKHUX HJICH;

— pa3BUTHE JIOTUYECKOTO MBIIUICHUS, MPOCTPAHCTBEHHOTO BOOOpaKEHHUS,
AITOPUTMHUYECKON KYJIbTYPhl, KPUTUYHOCTH MBIIIJICHHUS] HA YPOBHE, HEOOXOAMMOM
Ut Oy ytien mpodecCHOHaTbHOW ASSITEBHOCTH, ISl TPOIOJDKEHUS 00pa30BaHUS
¥ caM0o0oOpa30BaHus;

— OBJIQJICHHE MaTeMaTHUYeCKUMM 3HAHUSMU M YMEHHUSIMH, HEOOXOIUMBIMH B
NOBCEIHEBHON  JKM3HM, [JJS OCBOCHHUS CMEXHBIX €CTECTBEHHO-HAyUHBIX
TUCIMIUIMH W JUCHUIUIMH NPOo(EeCcCCHOHANBHOTO IMKJIA, IS TOJYYCHHUS
oOpa3oBaHus B 001acTsAX, HE TpeOymOUUX YrIyOJIeHHONM MaTeMaTH4eCKOu
MOJITOTOBKH;

— FOTOBHOCTB U CITOCOOHOCTH K 00OPa30BaHMIO, B TOM YHUCIIE CaMOOOpPa30BaHUIO, HA
NPOTSHKCHUM BCEW JKM3HHW; CO3HATEIbHOE OTHOIICHHWE K HEMpPEPHIBHOMY
0o0pa30BaHMIO0 KaK YCJIOBHIO YCIENIHOW NpPOo(hecCHOHATBFHOW W OOIIEeCTBEHHON
JeSITEIBHOCTH,

— FOTOBHOCTbh M CHIOCOOHOCTh K CAMOCTOATEIbHOW TBOPUYECKOM M OTBETCTBEHHOM
JIeSITEIbHOCTH;

— TOTOBHOCTh K KOJIJIEKTUBHON paboTe, COTPYJHHUYECTBY CO CBEPCTHHKAMH B
o0pa3oBaTeNbHOM,  OOIIECTBEHHO  TMOJIE3HOM,  Y4eOHO-HCCIEA0BATEIbCKOM,
IPOEKTHOM U JPYTrUX BUAAX ACSITEIbHOCTH;

— OTHOIIEHUE K MPOPECCHOHATBHON NEATENBHOCTH KaK BO3MOXKHOCTH y4acTHS B
pPEIICHUN JUYHBIX, OOIIECTBEHHBIX, TOCYJapCTBEHHBIX, OOIIEHAIIMOHATHHBIX
npo0JieM;

* MemanpeomemHulx:

— YMEHHUE CaMOCTOSTEILHO ONPEICISITh eI JEATeIbHOCTH U COCTABIISAThH TIIAHbBI
NEeSATEeTLHOCTH; CaMOCTOSITEIIbHO OCYIIIECTBIISITH, KOHTPOJIUPOBATh M|
KOPPEKTUPOBATh JEATEIHHOCTH, HWCIIONH30BAaTh BCE BO3MOXKHBIE PECYpChl IS
JOCTIDKCHHSI TIOCTABJICHHBIX II€JIEH W peau3aluy IUTAaHOB  JCSTEIHHOCTH;
BBIOHMpATh YCIEIIHBIE CTPATETUN B PA3IMYHBIX CUTYAITHIX;

— YMEHHE MPOIYKTHBHO OOIIATHCS M B3aUMOJICHCTBOBATH B IIPOIIECCE COBMECTHOM
NESTEIIBHOCTH, YYUTBHIBATh TMO3UIMH JPYTHMX YYaCTHUKOB JI€ATEIHHOCTH,
¢ PekTUBHO pa3peniaTh KOHPIUKTHI;

— BIAJCHWE HaBBIKAMH TMIO3HABATEIBbHOH, Y4eOHO-HCCIEIOBATEIbCKON W
IIPOEKTHOHN JEATENbHOCTH, HAaBBIKAMH pPa3pelIeHusi MpoOjeM; CIOCOOHOCTh U
TOTOBHOCTH K CAMOCTOSITEIbHOMY MTOMCKY METOJIOB PEIICHUS TPAKTUICCKUX 3a]1ad,
MPUMEHEHUIO PA3TUYHBIX METOIOB MTO3HAHUS,

— TOTOBHOCTh M CIOCOOHOCTH K CaMOCTOSITENBHOW  WMH(OPMAIMOHHO-
MO3HABATEIILHON JIEATeTLHOCTH, BKIIFOUAsi yMEHUE OPHEHTHPOBATHCS B PA3IMYHBIX



UCTOYHUKAX HH(QOpPMAIMHM, KPUTHYECKH OLEHUBATh M HMHTEPIPETUPOBATH
MH(POPMAIMIO, IOJYYaEMYIO U3 Pa3IMYHbIX HCTOUHUKOB;

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

— BJIaJICHME HAaBbIKAMU [T03HABATEIBHON PEQIIEKCHM KaK OCO3HAHMSI COBEPILIAEMBbIX
JEUCTBUN U MBICIIMTENIBHBIX MPOLIECCOB, UX PE3YIbTATOB U OCHOBAaHUM, I'PAHHIIL
CBOEr0 3HAaHMS W HE3HAHMs, HOBBIX IIO3HABATEIBHBIX 3a7a4 U CPEACTB Ul MX
JNOCTUKEHUS,

— LIETIEYCTPEMIIEHHOCTh B MOMCKAaX WU MPUHATUU PELIEHUl, COOOpa3UTEIbHOCTh U
UHTYULMSA, PAa3BUTOCTh MPOCTPAHCTBEHHBIX MPEICTaBICHUI; CIIOCOOHOCTD
BOCIIPUHUMATh KPACOTY U TAPMOHUIO MUPA;

* npeOMemHbIxX:
— ¢(OpMUPOBAHHOCTH MPEACTABICHUN O MaTEMATUKE KaK YaCTH MUPOBOM
KYJIBTYpbl U1 MECTE€ MAaTEMATUKU B COBPEMEHHOM LIUBUIIM3ALIMH, CIIOCOOaX
ONMCaHUA SABJICHUI PEAIBHOIO MUPA HA MAaTEMAaTUYECKOM SI3BIKE;
— Cc(pOpPMUPOBAHHOCTb NPEJACTABICHUA O MaTEeMATUYECKUX MOHATHUAX Kak
BOKHEHIINX MATEMAaTHYECKUX MOJEISIX, MO3BOJLIIOLIIMX ONMUCBHIBATH M M3ydaTb
pa3HbIE TPOLIECCHl W SIBJICHHS; ITOHUMAaHHE BO3MOXKHOCTM aKCHOMAaTHYECKOIO
IIOCTPOEHUSI MATEMAaTUYECKUX TEOPUIL;
— BJAQJCHUE METOJaMH [I0Ka3aTeJbCTB W AITOPUTMOB PEIICHHS, YMEHUE HX
IPUMEHSATH, TPOBOJUTH JOKA3aTEIbHbIE PACCYKICHHS B XOJ€ PELICHUS 3a/1a4;
—  BJAJACHHE CTaHAAPTHBIMU MPHUEMAMH  PEIICHHS  PAUUMOHAIBHBIX U
UPPALMOHAIBHBIX, IOKA3aTENbHBIX, CTEIIEHHBIX, TPUTOHOMETPUYECKUX YPAaBHEHUI
Y HEPABEHCTB, UX CUCTEM; MCIOJb30BAHUE FOTOBBIX KOMIBIOTEPHBIX MPOrPaMM, B
TOM YHMCJIE€ JUIsl MIOWCKA MYTH PEUICHUS WM WUIIOCTPALWU PEIICHUs YPAaBHEHHU H
HEPAaBEHCTB;
— ¢(OpMUPOBAHHOCTh MPEACTABIECHUN 00 OCHOBHBIX MOHATUSAX MAaT€MaTH4YECKOIO
aHalIM3a W KX CBOMCTBax, BIAJACHUE YMEHHMEM XapaKTEpHU30BaTb ITOBEICHUE
(yHKIMI, HCIONB30BAHME IIOJIYYEHHBIX 3HAHMW JUIs ONMCAHMS M aHajau3a
peanbHBIX 3aBUCUMOCTEN;
— BIAJCHHE OCHOBHBIMH IIOHATHSMU O INIOCKUX U IPOCTPAHCTBEHHBIX
reOMEeTpUYECKUX (pUrypax, uX OCHOBHBIX CBOMCTBAX; COPMUPOBAHHOCTb YMEHHUS
pacro3HaBaTh reoMeTpuyeckue (GUrypbl Ha 4eprexkax, MOJICNIAX U B PEaTbHOM
MUpE; MPUMEHEHNE H3YyYEHHBIX CBOWCTB Te€OMEeTpuyecKux (uryp u Gopmyn ass
pELICHHs TEOMETPUUECKUX 3a1a4 U 3a/1a4 C MPAKTUYECKUM COJICPKAHUEM;
— Cc(pOpPMUPOBAHHOCTh MPEICTABICHUI O MpoLeccaXx U SBICHUSAX, HUMEIOUINX
BEPOSITHOCTHBIM XapaKTEpP, CTATUCTUYECKUX 3aKOHOMEPHOCTSAX B PEATBHOM MHPE,
OCHOBHBIX IOHATHUAX JJEMEHTAPHOW TEOPUHM BEPOSITHOCTEN; YMEHUN HAXOIWUTh U
OLICHMBATh BEPOSITHOCTU HACTYIUIEHHMsSI COOBITUM B IMPOCTEHIIMX MPaKTUYECKUX
CUTYyallUsIX U OCHOBHBIE XapaKTEPUCTUKHU CIIy4alHbIX BEJINYMH;
— BJIQJICHUE HABBIKAMM HCIIOJIB30BAaHUS TOTOBBIX KOMIIBIOTEPHBIX IPOTrpaMM MpH
pelIeHuy 3a1a4.

B pamkax ocBoeHus yuyeOHOM jaucuuIuIMHBL  «Marematuka» 1O
ciennanbHOCTH  21.02.11 T'eodusnueckne METOJIbI TOMCKOB M Pa3BEIKHU
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MECTOPOXKIACHUHN TMOJIE3HBIX MCKOMAEMBIX, ¥ CTYICHTOB (POPMUPYIOTCS CIIETYIOIIHE
00IIMe KOMIIETCHIIUHU

Kon HaumeHnoBaHue pe3yJbTaTa 00y4eHHs
OK'1 [ToHuMaTh CYHOIHOCTHP W COLMAJBHYIO 3HAUYUMOCTh CBOCH Oymymiei
npodeccuu, MPOSBIISITH K HEH yCTOWYUBBIN HHTEPEC
OK 3 IIpyHuMaTh pemeHus B CTaHAAPTHBIX M HECTAHAAPTHBIX CUTYaLUsAX U HECTH

3a HUX OTBETCTBECHHOCTbD

OK 4 OcymiecTBIATh TMOWCK U HCIOJIB30BaHHE HHGOPMAIMH, HEOOXOIUMOW st
3¢ (GEKTUBHOTO BBITOJHEHHS MPO(HECCHOHAIBHBIX 3a/1a4, TPOPECCHOHATHLHOTO
Y JIMYHOCTHOTO PA3BUTHS

OK 6 PaboTtath B KOJUIEKTHBE W KOMaHze, 3PQPEeKTHUBHO OOIIATHCS C KOJUIETaMH,
PYKOBOJICTBOM, ITOTPEOUTEIIMHU

OK 7 Bpatb Ha cebst OTBETCTBEHHOCTH 3a pabOTy WICHOB KOMaH bl (TIOTYMHEHHBIX ),
pe3yabTaT BHITOJHEHUS 3aIaHIH

1.4. PexoMeHayeMoe KOJM4YECTBO YaCOB HA OCBOeHHE padoueil MporpaMmbl

y4eOHOM TUCHUIIMHBI:

MaKCHUMaJbHOU yueOHOU Harpy3ku oOydaromierocs 351 yacoB, B TOM UHUCIIE:
00s13aTeNbHOM ayIUTOPHON y4eOHOIl Harpy3ku oOyyatorierocs 234 4acos;
caMOCTOSITeNTbHON paboThl oOyuatomerocst 101 gac;

KOHCYJIbTallMK 16 4acos.



2. CTPYKTYPA U COJAEPXKAHUE YUEBHOM JJUCHOUTLJIAHBI

2.1. O0beM y4eOHOM IMCHMIIMHBI H BUABI Y4e0HOi#l padoThI

Bun yuyeOHoi1 padoThbI O0bem
4acoB
MakcumaJjibHasi ydyeOHasi Harpy3ka (Bcero) 351
Oo0s13aTesibHASI Ay IUTOPHAs Y4eOHAasi HArpy3Ka (Bcero) 234
B TOM YHUCJIE:
nabopaTopHbIe pabOTHI -
ITPAKTUYECKUE 3aHATUSA 117
KOHTPOJIbHBIE paOOThI -
CamocTosiTesibHasi paboTa 00y4arierocst (Bcero) 101
B TOM YHUCJIE:
Pemenne npumepos 25
OnpeneneHue NoasipHbIX KOOPAMHAT TOYEK HA IIOCKOCTH 2
Pemienre ypaBHEHMI U CUCTEM YPaBHEHUM 16
IToctpoenue rpadukoB GhyHKIUN 4
N3ydenune clnoXHbIX GyHKIUI 5
Haxoxnenue GyHKIMi, 0OpaTHBIX TaHHBIM 4
HuddepennupoBanrie GyHKIIUI 2
HaxoxaeHnue npou3BOIHBIX BTOPOTO MOPSIKa 2
N3ydyenne (uU3NYECKOTO CMBICIA MPOU3BOIHON BTOPOTO 2
oS AKA.
Haxoxnenue nuddepenimana GpyHKIANA 4
Pemenue 3amau 19
W3rotosnenne TabauIl M MOJIETIEii MHOTOTPAHHUKOB 9
Bpruncnenne  MaTeMaTH4YeCKOTO  OXHUIAHHS — CIIyYalHOMN 2
BEJIMYUHbI
[TocTpoeHue mpoCcTpaHCTBEHHBIX PUTYD 5
Koncyabranumn 16

[TpomexxyTouHas arrectanus B popMe IK3aMeHa
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XAPAKTEPUCTHUKA OCHOBHBIX BUOB YUEBHOM
JAEATEJBHOCTU CTYAEHTOB.

Conep:xanue 00y4eHust

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

BBenenue

O3HaKOMJICHHE C POJIbI0 MATEMATHKH B HAyKe, TCXHUKE,
IKOHOMHKE, HHPOPMAIIMOHHBIX TEXHOJIOTUAX U
MPaKTUYECKOU JeATenbHOCTH. O3HAKOMIICHUE C LEISIMU
U 3a/la4aMH U3y4YCHUST MATEMATHKH MTPU OCBOCHUH
npodeccuii CITO u cnenmansuocteit CI10

AJITEBPA

Pa3BuTHne NOHATHS 0 YHCIE

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

Haxoxnenne mnpuOMKEHHBIX 3HAUYECHUN BETUYMH U
MOTPEUTHOCTEH BBIYHCIICHUI (abcomoTHOM u
OTHOCHUTEIIBHOM ); CPAaBHEHHE YMCIIOBBIX BBIPAKEHUM.
Haxoxxnenne  ommbok B mpeoOpa3oBaHUSX U
BBIUMCICHUSIX  (OTHOCHTCS KO  BCEM  IYHKTaM
MIPOTPaMMBI)

Kophu, crenenn, jorapugmoi

O3HakomyIieHME C TIOHATHEM KOpHS n-i  CTEMNEHH,
CBOMCTBAMM pAJMKAJIOB M IPAaBWJIAMHU CpPAaBHEHUS
KOpHEH.

DopMyJIUPOBAHUE OMNPEACIICHUSI KOPHSI U  CBOMCTB
KOpHel. Beluncienue u cpaBHEHUE KOPHEH, BBIIIOJIHEHUE
MPUKUAKY 3HadeHus! KopHs. [IpeobpazoBaHue 4nCIOBBIX
1 OYKBEHHBIX BBIPDOKEHUH, COACPKAIIUX PATUKATIBI.
Boimonnenue pacuetoB mo Qopmynam, CoAaepiKaiium
paJiMKabl, OCYIIECTBIISAE HEOOXOIUMBIC MOJICTAHOBKU U
npeoOpa3oBaHMs.

Onpenenenue PaBHOCUIIBHOCTH BBIPKEHUI c
panvkainamu. Pemenue nppanvoHadbHBIX YPaBHEHUH.
O3HaKOMJIEHUE C MTOHSATUEM CTEIIEHU C I€UCTBUTEIbHBIM
IIOKAa3aTeJIeEM. Haxoxnenue 3Ha4YeHU I CTEIICHH,
UCTIONIB3YSl TIPU HEOOXOTUMOCTH HWHCTPYMEHTAIBHBIC
CpelCTBA.

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

@opMyJIMPOBAHUE CBOWMCTB cCTemneHel. Brruncienue
CTENEHEH C pallMOHAIBHBIM MOKA3aTeNIeM, BBINOJIHEHUE
MPUKHUJIKU 3HAYEHUs CTEIIEHU, CPAaBHEHUE CTEIICHEH.
[IpeoOpa3zoBanre YUCIOBBHIX U OYKBEHHBIX BBIPAKCHHM,
COJEpIKAIMX CTENEHU, NMPUMEHSA CBOWCTBA. PemeHue
MTOKA3aTEeIbHBIX YPABHEHUM.

O3HakOMJIEHHE C IPUMEHEHUEM KOPHEW M CTENEHEN Ipu
BBIYMCIICHUM CPEIHUX, ACICHHH OTpEe3Ka B <«30JOTOM
ceueHUM». PelieHne NpUKIAAHBIX 3aJad Ha CIOXKHbBIC
MIPOLICHTHI

IIpeoOpa3oBanue ajnredpanvyecknx
BbIpasKeHH I

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

Onpenenenue oOJactu JOTTYCTUMBIX 3HAUYEHUU
J0rapu(pMUIECKOro BBIPAKEHUSI. Pemenue
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| Jorapu(MUYECKUX ypaBHEHUN

OCHOBBI TPUTOHOMETPUH

OcHOBHBIE NIOHATHSA

W3ydyeHue paAMaHHOTO MeTOJla HW3MEpPEHUs YIJoB
BpalllCHUsI M MX CBS3M € TPagyCHOM  MEpOU.
N300paxeHne yrioB BpalleHUss Ha  OKpPYKHOCTH,
COOTHECEHUE BEJIMYUHBI YTJIa C €0 PACIOIIOKEHUEM.
DopMyJIUPOBAHUE OMPEJECTECHUN TPUTOHOMETPHUUECKUX
GbyHKUMHA JUIT  YIJIOB TMOBOPOTa M OCTPBIX  YIJIOB
NPSIMOYTOJIBHOTO TPEYrojJbHUKa U OOBSICHEHHE UuX
B3anMOCBA3U

OcHoOBHbIE TPUTOHOMETPHYECKHUE
TOXKIeCTBa

[IpMeHEHHE OCHOBHBIX TPUTOHOMETPHUYECKUX TOXKICCTB
JUIS  BBIYUCIICHUS  3HAUYEHUU  TPUTOHOMETPHUYECKUX
(GyHKIMI IO OTHOU U3 HUX

IIpeoOpa3oBanus mpocTemmx
TPUTOHOMETPUYECKUX
BbIPAKEHU I

N3ydenne  OCHOBHBIX  GOpPMYyNT  TPUTOHOMETPHH:
GbopMynBl  CIIOKEHHWs, YABOCHHS, MpeoOpa3oBaHUs
CYMMBI TPUTOHOMETPUYECKHUX (YHKIMI B MPOU3BEICHUE
U TpPOU3BEIEHUS B CYMMy M MpUMEHEHHE MpH
BBIYUCIICHUH 3HAUYEHUS 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 HepaBeHCTBA

Pemenue no gopmynam u TpUroHOMETPUUECKOMY KPYyTy
MIPOCTEUINX TPUTOHOMETPUYECKUX YpaBHEHUM.
[IpumeHnenne oOOmMKUX METOMOB pEIICHUS YpaBHEHUM
(mpuBeneHNE K JUHEHMHOMY, KBaJIpaTHOMY, METOJ
pa3IoKEeHUsI Ha MHOKUTEIH, 3aMEHbI [IEPEMEHHOMN) Ipu
pELICHUU TPUTOHOMETPUYECKUX YPAaBHCHUH. YMEHHE
OTMEYaTh Ha  Kpyre  pelleHus IIPOCTEHUIINX
TPUTOHOMETPUYECKUX HEPABEHCTB

APKCHHYC, aDKKOCHHYC,
APKTAHT€HC YUCJIa

O3HakoMIICHHE c MOHATHEM 00paTHBIX
TPUTOHOMETPHUYECKUX (QYHKIUH.

N3ydenune onpeneneHuii apkcuHyca, apKKOCHHYCA,
apKTaHTeHca 4Kcia, (GOpMyIHpOBaHUE HX, H300pakeHUEe
Ha CIMHUYHOU OKPYKHOCTH, IPUMEHEHHE NPU PEUICHUH
YPaBHEHUU

POYHKIINH,

WX CBOMCTBA U TPA®UKHA

®yukuuu. [lonsitue o
HeNpepbIBHOCTH (PYyHKIIUMN

O3HakOMJICHHME C TIOHATHEM NEPEMEHHOM, MpUMEpaMu
3aBUCUMOCTEH MEX]ly IEPEMEHHBIMH.

O3HakOMJIeHHE C TOHSATHEM Trpaduka, OmpelereHue
IIPUHAJIEKHOCTH TOYKH rpaduky GyHKIHH.
Omnpenenenue 1o ¢Gopmyse MPOCTEHIIEH 3aBUCUMOCTH,
Buga ee rpaduka. Boipaxenue mo dopmyne ogHOU
nepeMeHHon  uepe3  apyrue.  O3HaKOMIJIEHME €
orpeneneHueM QyHKIUH, (OPMYITHUPOBAHUE €TO.
Haxoxxnenne oOmacth  ompeneneHuss ¢ 00JacTH
3HaYeHUN QYHKIIUU

CgoiicTBa pyHKUIMH.
I'paduyeckas uHTEpIpeTaAU.
IIpumepbl PYyHKIMOHAJIBHBIX
3aBHCHMOCTEH B peajibHbIX
Npoueccax U siBJICHUsIX

O3HakoMJieHHME C  OpuMepamMu  (QyHKLIHOHAJIbHBIX
3aBUCUMOCTEH B pEAbHBIX MPOLIECCaX M3 CMEXKHBIX
JUCIUILINH.

O3HakoMyIeHHE C JI0Ka3aTeIbHBIMH PACCYXACHUSMU

HEKOTOPBIX CBOMCTB JIMHEMHOM M  KBaJAPATHYHOMN
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GyHKIMA, TpOBENEHHWE  WCCICNOBAaHUSA  JIMHEWHOM,
KYCOYHO-JTMHEHHOH, NpOoOHO-TMHEHHON M KBaJApaTUYHON
dbyHkumii, moctpoenne ux rpadpuxoB. I[loctpoenne u
yreHue rpaukoB QyHKuui. MccnenoBanue (yHKIHH.
CocraBnenvue BUJOB (DYHKIIMH MO JaHHOMY YCJIOBHIO,
pelIeHne 3a1a4 Ha SKCTPEMYM.

Brimonaenue npeobpazoBanuii rpaduka GyHKIIN

Oo0paTHble pyHKINH

W3yuenne moHATHS OOpaTHOM (YHKIMM, ONpEAeICHUE
BHJIa W TIOCTpoeHHe Tpaduka oOpaTHOW (YHKIIHH,
HAaXOXJCHUE €€ O0JacTH ONpeNeNeHus U O00JIacTH
3HaueHni. [IpuMeHeHue CBOWCTB  (QYHKIUMNA NpH
UCCIICIOBAaHUM YPaBHEHWH W peIIeHUH 3a7ad Ha
KCTPEMYM.

O3HaKOMJICHHE C TIOHSTHEM CIIOKHOU (DYHKIHUU

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

Brruucnenne 3HadueHMid  QYHKIMA TI0O  3HAYEHUIO
aprymenTta. OnpezeneHue nojoKeHUst TOYKH Ha Tpaduke
Mo ee KoopAuHaTaM U HaoOopoT. Vcnonb3oBaHue
CBOMCTB (DyHKIIMIA AJisi CPABHEHUS 3HAYCHUH CTENeHEH U
nmorapudmoB. Iloctpoenne rpaduKOB CTENEHHBIX |
norapupMUUEcKux QyHKIHH.

Pemenune  moka3aTenbHBIX M JOrapu@MUYECKUX
YpPaBHEHUH M HEPABEHCTB 10 M3BECTHBIM AJITOPUTMaM.
O3HakomIIeHUE c MIOHATHEM HEMPEPHIBHOU
nepuoanveckoil QpyHKIMH, (HOpMYyIHMpPOBAHHUE CBOMCTB
CHUHYCa M KOCUHYCa, IOCTPOCHHE UX TPapUKOB.
O3HakoOMJICHHE C MOHATHEM T'apMOHUYECKUX KOJeOaHui
U NIpUMEPAMU TapMOHUYECKUX KOJIEOaHUM AJs OMUCaHUs
IpoIecCOB B (HU3UKE M JPYrux o00JacTax 3HaHUA.
O3HakOMJICHUE C TOHSITUEM Pa3pbIBHOW MEPUOIMYECKON
¢byHkuuu, QGOpMYNIHpPOBaHUE CBOMCTB TaHTEHCA W
KOTaHT'€HCa, OCTPOEHUE UX IpaduKOB.

[Ipumenenne CBOMCTB (YHKIMHA A  CpaBHEHUS
3HAYCHWH TPUTOHOMETPUUYECKUX (DYHKIUH, pelIeHus
TPUTOHOMETPUUECKHUX yPaBHEHUM.

[TocTpoenue rpadyukoB OOPATHBIX TPUTOHOMETPHUECKUX
¢byHKIMH W ompereneHHe Mo rpadukaM HX CBOWCTB.
Brimonaenue npeodpa3zoBanus rpad)uKoB

HAYAJA MATEMATHYECKOT'O AHAJIM3A

ITocaenoBaTeabHOCTH

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

OBHaKOMHeHI/Ie C IIOHATUEM npez[ena
MOCJIEOBATEILHOCTH.

O3HaKOMJICHHE C BBIYUCICHHUEM CyMMBI OECKOHEYHOTO
YHCIIOBOTO psla Ha TIPUMEpPEe BBIYUCICHUS CyMMBI
0eCKOHEeUHO YyOBIBAIOLICH I'€OMETPHUUECKOM MPOTPECcCH.
Pemenne 3amau Ha npuMeHeHHE (OPMYJIBI CyMMBI
0eCKOHEYHO yOBIBAIOIIECH reOMETPUIECKOM MPOrpeccuu

IIpou3BoaHasi U ee NpUMeHeHHE

O3HaKOMJIEHUE C TIOHATHEM TPOU3BOHOM.

N3ydyenne u GoOpMylIHpOBaHHE €€ MEXaHUYECKOTO H
T€OMETPUUYECKOTO  CMBICIIA, HW3y4YeHHE  aJTOpPUTMA
BBIUHUCJIICHUA HpOHBBOI[HOﬁ Ha anMepe BBIYHUCJIICHUA
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MTHOBEHHON CKOPOCTH H YIJIOBOTO KO3 dUIIHEHTA
KacaTeJIbHOM.

CocraBreHue ypaBHEHHsI KacaTelbHOW B 0OIIEM BHJE.
VYcBoenue mpaBun  audQepeHIUpoBaHUs,  TaOIUIIBI
MIPOM3BOJIHBIX 3JEMEHTAPHBIX (DYHKUIUN, NpPUMEHEHHE
s nuddepeHnupoBanus  QYHKUUH, COCTaBJICHUS
YpaBHEHUS KacaTeIbHOM.

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

IIpoBeneHne ¢ MOMOIIBIO MPOU3BOAHOM HCCIIEIOBAHUS
dbyHKIMH, 3a7aHHONU (POpMYITOi.

YcraHoBIIeHHE CBSA3HM CBOMCTB (DYHKIIMM U MPOU3BOIHOMN
o uX rpadukam.

[IpumeHeHre NpPOU3BOAHOM [JIsl pELICHHWS 3aJad Ha
HaXO0XJCHUE HauOOJbIIEro, HAMMEHBIIEr0 3HAYEHUS M
Ha HaXO0XKJIEHUE KCTPEMyMa

IlepBooOpa3Hasi 1 MHTerpaJ

O3HakoOMJIEHHE C MOHSTHEM UHTerpaia u
nepBooOpazHoil. M3ydeHue mpaBuiia  BBIYMCICHUS
nepBooOpasHoii u Teopembl HeroTona— JleliOHua.
Pemenne 3amau Ha CBSI3p MEPBOOOpa3HOW U ee
MIPOM3BOTHOM, BBIUMCIICHUE TIEPBOOOPA3HOM ISl TaHHOU
byHKIMU.

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

YPABH

EHUA 1 HEPABEHCTBA

YpaBHeHUs M CHCTEMBI
YPaBHEeHUM
HepaBencrBa u cucremMbl
HEPABEHCTB C ABYMS
nepeMeHHbIMH

O3HakOMJIEHHE C MPOCTEHIIMMH CBEIEHUSMU O KOPHSIX
anreOpanvyeckuxX ypaBHEHUH, MOHATUSAMHU HCCIIEIOBAHUS
YPAaBHEHUU U CUCTEM YPaBHEHUM.

N3ydyenue Teopuu pPaBHOCWIBHOCTH YpPAaBHEHUU H €€
IIPUMEHEHMSL. [ToBTOpEHME 3anMcu peleHus
CTaHJApPTHBIX ypaBHEHHUH, MPUEMOB MpeoOpazoBaHuUs
YpaBHEHMH JUIsl CBEJIEHUS K CTaHIapPTHOMY YPAaBHEHMIO.
Pemenne palOHAIbHBIX, UPPALMOHAIBHBIX,
IIOKA3aTeIbHBIX U TPUTOHOMETPUYECKUX YpPAaBHEHUU M
CUCTEM.

Hcnonb3oBaHne CBOHCTB M TpaduKoOB (GYHKUMNA s
peuieHust ypaBHeHui. [loBTOpeHHME OCHOBHBIX MPUEMOB
pELIEHUS CUCTEM.

Pemienne ypaBHEHHMII C TPUMEHEHUEM BCEX NPHUEMOB
(paznmoxeHusT Ha  MHOMKHTENIM, BBEIEHUS  HOBBIX
HEU3BECTHBIX, TIOJICTAHOBKH, TPaPUIECKOTO METO/aA).
Pemenne cucrtem  ypaBHEHUH C  IIPUMEHEHUEM
Pa3IUYHBIX CITOCOOOB.

O3nakomiieHHEe C OOIIMMHU  BONPOCAMU  PEIICHUS
HEpPAaBEHCTB U MHCIIOJIb30BAHME CBOWMCTB U TIpaduKoOB
(GyHKIMN TIpU pEIIeHUH HEPABEHCTB.

PemeHne HepaBeHCTB W CHCTEM HEPABEHCTB C
MPUMEHEHHEM PA3JIMYHBIX CIIOCOOOB.

[IpuMeHeHne MaTeMaTHYEeCKHX METOJOB I PELICHUs
COZIep KaTEeNbHBIX 3a/1a4 M3 Pa3JInYHbIX 00jacTell HayKH
U npakTuKu. HTepnpeTupoBaHue pe3yabTaToOB ¢ Y4ETOM
peabHbIX OIPaHUYEHUN
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3JEMEHTbI KOMBUHATOPUKHA, TEOPUU BEPOSITHOCTEN U CTATUCTHKH

OcCHOBHBIE MOHATHUS
KOMOMHATOPUKH

W3yuenne npaBuiia KOMOMHATOPUKH U IPUMEHEHUE TIPU
peleH KOMOMHATOPHBIX 3ajau.

Pemenne KoMOMHATOPHBIX 3a7ad METOAOM Iepedopa u
IO NPaBUITYy YMHOXKCHHS.

O3HakomJieHME €  MOHATUAMHU  KOMOMHATOPHKH:
pasMEUICHUSMH, COYETAHUSAMH, IIE€PECTAaHOBKAMH U
(dbopmynaMu A UX BBIYHCICHHUA.

OObsicHeHHe M TpUMEHeHue (HOpMyJ Ul BBIYUCICHHS
pa3MEILEeHN, IEPECTAHOBOK U COYETAHUM IPU PEILICHUU
3az1ad.

OsnakomiieHne ¢ OuHoMOM HbIOTOHA M TpeyroIbHUKOM
[Tackans.

Pemenune mnpakThyeckux 3adad C  MCIOJIb30BAaHUEM
MOHATUHI U IPaBUI KOMOMHATOPUKHU

DJIeMeHThI TeOpPHHU BEPOATHOCTE

N3yuenne KIacCMYECKOro OMpeneNeHUsT BEPOSITHOCTH,
CBOWCTB BEPOSITHOCTU, TEOPEMBI O CYMME BEPOSITHOCTEH.
PaccmoTpenne npuMeEpOB BBIYUCIICHUS BEPOSITHOCTEH.
Pemenue 3a1ay Ha BEIYHMCIIEHUE BEPOSITHOCTEH COOBITHI

IIpeacraBiieHne JaHHBIX
(TadJaunbl, TMArpamMmbl, rpagukmn)

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 MIPUBEJICHNE J0KA3aTeIbCTB
MPU3HAKOB B3aUMHOTO PACHOJIOKEHHUS TMPAMBIX U
IJI0CKOCTeN. Pacrno3HaBaHme Ha deprexax M MOJEIAX
Pa3IMYHBIX CIy4aeB B3aUMHOTO PACHOJIOKEHUS MPSMBIX
U IUIOCKOCTEH, apryMEHTUPOBAHHE CBOUX CYXKICHUM.
DopMyJIMPOBAHUE OIPEIECIECHNUM, TPU3HAKOB U CBOWCTB
MapajuleJIbHbIX W NEPHEHAMUKYJISPHBIX  IIOCKOCTEM,
JBYTPAHHBIX U JIMHEUHBIX YTJIOB.

BeinonHeHne nNOCTpOEHUs YIJIOB MEXKAY MNPSIMbIMH,
OpsIMOM W IJIOCKOCTBIO, MEXKIY IUIOCKOCTAMH TIO
OMMCAHUIO U PAaCIO3HABAHHUE UX HA MOJEIIAX.
IIpuMeHeHHEe NPU3HAKOB U CBOWCTB  PAaCIOJIOKEHUS
MPSAMBIX U IJIOCKOCTEN MPU PEIICHUH 3a/a4.
N3o00paxkeHne Ha pUCYHKaX M KOHCTPYHPOBAHHE Ha
MOJEJIAX MEPHEHIUKYISIPOB U HAKIOHHBIX K IIJIOCKOCTH,
MpSIMBIX, TapaJICNbHBIX IUIOCKOCTEH, YIJIOB MEXIY
OpsIMOM M TUIOCKOCTBIO M OOOCHOBAaHHE TMOCTPOEHUS.
Pemenue 3agau  Ha BBIUMCIEHUE TIE€OMETPUUECKHUX
BennuuH. ONKCBIBaHWE pacCTOSHUA OT TOYKH [0
IJOCKOCTH, OT TMPAMOM 0 IUIOCKOCTH, MEXIY
IJIOCKOCTSIMU, MEXKIY CKPEIIMBAOIIUMUCA TNPSIMbIMH,
MEXY TPOU3BOIBHBIMU (PUTYpPaMU B TPOCTPAHCTBE.
@opMyIMpPOBaHHE U JI0KA3BIBAHUE OCHOBHBIX TEOPEM O
paccTostHusIX  (T€OpEM  CYILECTBOBaHUS, CBOMCTBA).
N300paxkeHne Ha yeprexax M MOJENISIX PACCTOSHUS U
o0OCHOBaHME CBOMX cCyxIeHuid. OmnpeneneHue u
BBIYMCIICHHE PACCTOSHUMN B npocTpaHcTBe. [IpumeHeHue
dbopMynl U TeopeM IUTAHMMETPUH JUIsl PEIICHUs 3ajad.
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O3HakomieHne c MTOHSATHEM NapajyIeIbHOTO
IIPOCKTUPOBAHUSA U €ro cBoMcTBaMHU. POpMyIHpOBaHUE
TEOpeMbl O IUIOIIAJAA  OPTOTOHAJIBHOM  MPOEKIINHU
MHOT'OYTOJIbHUKA.

[Ipumenenne Teopuw Isi OOOCHOBAHHS TIOCTPOCHHUH H
BBIYMCIICHUH.

ApryMEHTHPOBaHUE CBOMX CYXICHHA O B3aUMHOM
PacCToONI0KEHUU MPOCTPAHCTBEHHBIX PUTYD

MHOrorpaHHuKH

Onuncanne W XapakTEpUCTUKA  PA3NIMYHBIX  BHJIOB
MHOTOTPaHHUKOB, IIE€PEYUCIIEHUE HX DJJIEMEHTOB H
cBOMCTB. M300pakeHre MHOTOTPaHHUKOB U BBITIOJIHEHUE
IIOCTPOEHHUS Ha  H300pakeHUsIX u MOJEIIAX
MHOT'OTPaHHUKOB.

BrplunciieHne JIMHEMHBIX 3JEMEHTOB U YIJIOB B
MPOCTPAHCTBEHHBIX KOH(MUTYpAIUIX, apryMEHTUPOBaHHE
CBOUX CYXICHUMU.

XapakTepucTuka U H300pakeHHE CEUeHHUs, pPa3BEPTKHU
MHOT'OTPaHHUKOB, BBIYHCIICHHE iouanen
noBepxHocTe. [locTpoeHune mpocTelmux ceueHuid Kyoa,
npu3Mbl, nupaMmusl. [Ipumenenue ¢GakToB U CBEACHUN
13 IJIAHUMETPUU.

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

[IpuMeHeHre 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 O3HakomiieHne c BUJIaMU Ten BpallleHus,

dbopMynupoBaHHE WX  ONPENCICHUA U  CBOWCTB.
@opMyIHpPOBaHHE TEOPEM O CEYEHUU IIapa MIOCKOCTHIO
1 TUTOCKOCTH, KacaTelnbHOU K cepe.

XapakTepucTuka M H300pakKeHHEe TeJ BpalleHMs, HUX
pPa3BEpPTKH, CEUECHUS.

Pemrenne 3amay Ha NMOCTPOEHHE CEUEHUH, BBIYMCIICHHE
JUIMH, PpacCTOSAHUM, yrioB, muiomane. IIpoBenenue
JOKA3aTeNIbHbIX PACCYKJIECHUM IIpU pEUIeHUW 3a1ad.
IIpuMeHeHHEe CBOMCTB CUMMETPUU IIPU PELICHHUH 3a1ad
Ha TeJla BpallleHusi, KOMOWHALUIO Tel.

N300pakeHNe OCHOBHBIX KPYTJIBIX TET WM BBITIOJHEHUE
PUCYHKA IO YCIIOBUIO 3a7a4l

HN3mepenus B reomeTrpuu

O3HakOMJICHHE C TOHATUSAMHU IUIOMATU U 0o0BbeMa,
aKCMOMaMH U CBOWCTBAaMHU.

Pemienue 3amady Ha BBIYMCICHHE IUIOLIAJAEH IIOCKUX
¢buryp ¢ NPUMEHEHHEM COOTBETCTBYIOIMIUX (GOPMYNIT U
(aKTOB U3 IUIAHUMETPHH.

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

W3yuenne ¢GopMyn s BBIYMCIEHHUS  IUIomIanei
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MOBEPXHOCTEM MHOTOTPAHHUKOB M TeJ BpallCHUS.
O3HaKOMIJICHHE C MCTOJOM BBIUMCJICHHS ILJIOIIAIN
MMOBEPXHOCTH C(ephl.

Pemenue 3amay Ha BBIYMCIIEHHE TUIOMIAAECH TOBEPXHOCTH
MPOCTPAHCTBEHHBIX TEJ

KoopanHaTtsl 1 BeKTOPbI O3HakomieHue C TOHATHEM BekTopa. W3yueHue
JNEKAPTOBOM CHUCTEMBI KOOpPAMHAT B IPOCTPAHCTBE,
MOCTPOCHHUE MO 3aJaHHBIM KOOpPJIMHATAM TOYEK W
IIJIOCKOCTEM, HAX0XKIEHUE KOOPANHAT TOYEK.
Haxoxnenne — ypaBHEHUHl ~ OKpPYKHOCTH,  cepsl,
IJTIOCKOCTH. BhIruncienrne pacCTOAIHUN MEXKy TOUKaMH.
N3yuenue CBOWCTB BEKTOPHBIX BEJIWYUH, MPABUII
pa3ioKEHUs BEKTOPOB B TPEXMEPHOM IPOCTPAHCTBE,
MpaBUJl  HAXOXKJIEGHHMS ~ KOOpPAMHAT  BEKTOpa B
MpPOCTPAHCTBE, MpaBUJl  JEHCTBUH C  BEKTOpaMH,
3a/IaHHBIMUA KOOPJAMHATAMH.

[IpuMmeHeHue Teopun NMpU PEUICHUH 3a]1a4 Ha JEUCTBUSA C
BEKTOPAMH.

N3yuenne  ckamspHOro  MNpPOU3BEACHUS  BEKTOPOB,
BEKTOPHOTO  YpaBHEHUsI MPsSMOM U  IUIOCKOCTH.
[IpumeneHne Teopuu Mpu pPelieHUu 3aa4d Ha JEHCTBUS C
BEKTOpaMM,  KOOPJMHATHBIA  METOJ, [PUMEHEHHUE
BEKTOPOB I  BBIUYMCIEHUS BEIUYMH YIJIOB U
paccrostHui.  O3HakOMJIEHME C  JOKa3aTeIbCTBAMHU
TEOPEM CTEPEOMETPUM O B3aUMHOM DPACHOJOKEHUHU
MPSIMBIX U IJIOCKOCTEHN C UCMOJIB30BAaHUEM BEKTOPOB

3. YCJIOBUSA PEAJIN3AIIUU YYEBHOU JUCIHUILIUHBI

3.1. TpeOoBanusi K MHUHUMAJIBHOMY  MATEPUAIbLHO-TEXHHYECKOMY
o0ecrneYeHnIo
Peanuzanus yueOHON JUCHMIUIMHBI TpeOyeT HAIMYMS y4yeOHOro KaOuHeTa

MaTE€MaTUKH.
[Tomenienne kaOuHETa JIOJDKHO YIOBJIETBOPATH TpeboBaHusiM (CaHUTapHO-
amuaeMUoSIoTHUeCKUX TpaBmwil U HopMaTuBOB (CaulluH 2.4.2 Ne 178-02) u ObITh
OCHAIIIEHO TUIOBBIM 000OPYJOBAaHMEM, YKa3aHHBIM B HACTOAILIUX TPEOOBAHUSX, B
TOM YHCJIE CHEUUATU3UPOBAHHON y4eOHOW MeOebl0 M CpelcTBaMu OOy4YEHHS,
JOCTAaTOYHBIMM  JJI1  BBIMOJHEHUsT TpPeOOBAaHMM K YPOBHIO  MOATOTOBKHU
00yJarImMXxcs.
B xabunere m0mKHO OBITh MYJBTHMEAWHHOE OOOPYIOBAaHHE, IOCPEACTBOM
KOTOPOTO0 YYacTHHKH OOpa30BaTEeNbHOrO MpoIllecca MOTYT IPOCMaTpUBAThH
BU3YyalbHYI0O HMH(QOpPMAIMIO MO  MaTeMaThKe, CO3[aBaTh  MPE3CHTAIIHH,
BUJICOMATEPHUAIIBI, HHBIE JOKYMEHTHI.
B coctaB yueOHO-METOIMYECKOTO W MaTepUalbHO-TEXHUYECKOTO 00ecredeHHs
porpamMMbl Y4€OHON AUCITUTUTHHBI «MaTeMaTrKa» BXOJIST:

* MHOTO(YHKIITMOHAJIbHBIA KOMILJIEKC MPENOo1aBaTeis;

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

* ”HPOPMALIMOHHO-KOMMYHHUKATUBHbBIE CPEJICTBA;
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* SKPaHHO-3BYKOBBIE TOCOOWS;

* KOMIUTICKT TEXHHUYECKON JOKYMEHTAIlMH, B TOM YHCJIE MMAclopTa Ha CPeICTBa
00y4eHUS, MHCTPYKIIMH 110 UX MCIIOJIb30BAHHUIO U TEXHUKE O€30MMaCHOCTH;

» OubOMOoTEeYHBIN (HOHI.

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

AOMOJIHUTEIbHOM JTUTEPATYPBbI

OcHOBHas IUTEpaTypa:

No HUctounuk
/T
1 bammakos M.M. MaTtemaruka: anredpa 1 Hadajia MaTEMaTHUECKOTO

aHann3a, TeOMETpUs: yUeOHUK JIJIsl CTY/l. YUPEXASHUM cpell. mpod.
obpazoBaHusl. - 4-¢ usa., crep. / M.M.bammaxkos. - Mockpa: UL
"Axagemus", 2017. - 256 c. — ISBN 978-5-4468-5988-7. — Tekcr :
HETOCPECTBEHHBII.

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

3 Bricmias MmaTeMaTrka : y4eOHHUK U IPAKTUKYM JJISI CPETHETO
npodeccuonanbHoro oopazosanus / M. b. XpuryHona [u 1ip.] ; mox ooO1ieit
penakuuent M. b. Xpunynosou, 1. W. Llpiranok. — Mocksa : M3naTenbcTBO
Opaiit, 2020. — 472 c. — (ITpodeccuonansHoe 00pa3oBaHue). —

ISBN 978-5-534-01497-6. — Tekct : anextponHsiii // ObC FOpaiit [caiT].
— URL: (mara oOpareHus:
01.06.2020).

JlononHuTtenbHas JIUTEpATYypa:

Ne | UcTtouHuk
/o

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

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

6 Jlopogeesa, A. B. MatemaTuka : yaeOHUK JIJIsi CPETHETO
npodeccruonabHOro odpaszoanus / A. B. JlopodeeBa. — 3-¢ uzm., nepepad.
u pon. — Mocksa : M3narensctBo FOpaiit, 2020. — 400 c¢. —
(ITpodeccuonansHoe oopazoBanue). — ISBN 978-5-534-03697-8. — Tekct
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: anekTpoHHubii // OBC KOpaiit [caiiT]. — URL:
(mara obpamenus: 01.01.2020).

Jlopogheesa, A. B. MaremaTtuka. COOpHHK 3a/1a4 : y4eOHO-TIPAKTUUECKOE
nocobue i cpeaHero npodeccuoHaaIbHOTO 00pa3zoBanHus /
A. B. lopodeeBa. — 2-e u3a. — Mocksa : 3narenbctBo FOpaiit, 2020. —
176 c. — (IIpodeccuonanproe obpazoBanne). — ISBN 978-5-534-08796-3.
— Texcr : anekrponnsii / IBC IOpaiit [caiiT]. — URL:

(mata obpamenus: 01.06.2020).

NudopmarnmonHbie 371eKTPOHHO-00pa30BaTEIbHbBIE PECYPCHI:

Ne | UcTounuk

n/n

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

2 DOnexkTpoHHO-OMOMmMoTeyHass cuctema «M3garenbctBo  Jlawb»/ koML
NuxenepHo-Texunueckue Hayku (TromI['Y)
www.e.lanbook.com

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

4 DnekTpoHHO-6ubmmoteunas cucrema «OBC IOPAUT» / www.biblio-

online.ru

[Iepnoanueckue n3nanus:

EcTecTBeHHbBIE ¥ TEXHUYECKHUE HAYKH : HAy4. )KypHaI /Ti. pen. A. S.
XaBkuH. — MockBa : OOO "HUzparenscrBo "CrytHukt", 2002 — —
Beixonut 12 pa3 B roa. — ISBN neuatHoii Bepcun 1684 —2626. — Tekcr :
HETOCPECTBCHHBIMN.

BECTHHUK BOPOHEXCKOI'O TOCYIAPCTBEHHOI'O
YHUBEPCUTETA. CEPUS : DU3UKA. MATEMATUKA : Hay4yHbBIi
KypHaJI / yupenuTenb : BOpoHeXCKUi TOCyJapCTBEHHBIN YHUBEPCUTET. —
Boponex : 2000 — .— Yucno BeimyckoB B roa: 4. — ISSN neuarnoi
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
KonTpoib W omeHka pe3ylbTaTOB OCBOCHHS YYEOHOW TUCHUIIIIMHBI

OCYIICCTBJLICTCA IIPCIIogaBaTCcJICM B IIPOLECCEC MPOBCACHUA IMPAKTHYCCKHUX
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3aHATUA W Ja0OpaTopHbIX padoT,

TCCTUPOBAHUA, a4 TAKIKC BBIIOJHCHUA

00yJarOIMMUCS UHANBUIYATbHBIX 3aJaHUM, TPOEKTOB, UCCIICIOBAHUH.

PesynbTaTsl 00yyeHus
(ocBOEHHBbIE YMEHMS)

@DopMBbI U METObI KOHTPOJISI M OLIEHKHU
pe3yJbTaToB 00y4YeHust

* IUYHOCMHDBIX:

—Cc(hOpPMUPOBAHHOCTh ~ NPEACTABICHUH O
MaTEMAaTHKE KaK YHUBEPCAJIBHOM  S3BIKE
HayKH, CPEJICTBE MOJCINPOBAHMS ABJIECHUIN U
IIPOLIECCOB, UAEIX U METOJaX MaTEMaTHKU;

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

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

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

pa331/1T1/1;1 MaT€MAaTUKU, BBOHIOHHeﬁ

MaTeMaTHUYeCKUX UJICH;

—pa3BUTHE JIOTUYECKOI0 mbinuienus, | KonrponbsHas padora.
MIPOCTPAHCTBEHHOTO BOOOpaXeHus1, | DKCIepTHAs OIIEHKA BBHITOJTHEHUS

AITOPUTMUYECKON KYJIbTYPbI, KPUTUYHOCTH
MBIIIICHUS. Ha YPOBHE, HEOOXOAMMOM IS
Oynymieit mpodecCHOHATBLHOU IeATENHHOCTH,
Ui TPOMODKEHHs — O0Opa3oBaHUs |
camMo00pazoBaHus;

PaKTUYECKON paboTHI.
DKcnepTHas OI[EHKA BBITOJTHEHHS
CaMOCTOSITENIbHOU PaOOTHI.

—OBJIAJICHHE MAaTEeMAaTUYECKUMHU 3HAHUSMHU U
YMEHUSMH, HEOOXOTUMBIMH B MTOBCETHEBHOM
KHU3HH, TUIst OCBOCHUS CMEXKHBIX
€CTECTBEHHO-HAYUHBIX TUCLUUTUIAH u
JUCIUATUTHH TIPO(ECCHOHANTBHOTO ITUKJIA, JIJIS
NoJy4deHus: oOpa3oBaHUs B O0JIACTIX, HE
TpeOyomuX yriyOJeHHOW MaTeMaTHYeCKOM
HOJTOTOBKH;

KoHnTtposbHas pabora.
9KCHepTHaH OLCHKA BBIITOJIHCHU A
MPaKTUYECKOU PabOTHI.
9KCHepTHaH OLCHKA BBIITOJIHCHUA
CaMOCTOSITEIIbHOU PaOOTHI.

—TOTOBHOCTb u CIOCOOHOCTh K
o0pa3oBaHMIo, B TOM quclie
caMo00pa30BaHUIO, Ha TIPOTSHKCHHH BCEH
KU3HU;  CO3HATENIbHOE  OTHOIIEHHE K
HETPEPhIBHOMY 00pa30BaHUIO KaK YCIOBHIO
YCIIELIHOM npodeccuoHaIbHON u
OOIIECTBEHHOH NI TEIHLHOCTH,

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

—  TOTOBHOCTB U  CHOCOOHOCTH K
CaMOCTOSTEIILHOU TBOPYECKOMI u
OTBETCTBEHHOH NEATEIbHOCTH;

KoHnTtponbHas pabora.
9KCHepTHaH OLCHKA BBIITOJIHCHUA
MPaKTUYECKOU PabOTHI.
9KCHepTHaH OLCHKA BBIITOJIHCHU A
CaMOCTOSITEJIBHOWU paOOTHI.

—TOTOBHOCTh K KOJUIGKTHBHOW paboTe,
COTPYIHUYECTBY CO  CBEpPCTHUKAMHU B
o0pa3oBaTeNnbHOM, OOIIECTBEHHO MOJIE3HOM,
y4eOHO-UCCIIeIOBATEILCKOM, TMPOSKTHOW U
JPYTUX BUJAX IEATEIBHOCTH;

KonTtponsHas pabora.
DKcnepTHas OI[EHKA BBITOJTHEHHS
NPaKTUYECKOH paboTHI.
DKcnepTHas OI[EHKA BBITOJTHEHHS
CaMOCTOSITENIbHOW PaOOTHI.
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—OTHOIICHUE K npodeCcCuoHAITBHON
ACATCIIBHOCTH KaK BO3MOXKHOCTHU Y4aCTHUs B
peIICHUH JMYHBIX, OOIIIECTBEHHBIX,
TOCyHdapCTBCHHBIX, OGH.IGHaI_[I/IOHaHBHBIX
npo0Jem;

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

® Memanpedmemnblx:
~YMCHHUEC CaMOCTOATCIBHO ONPCACIATE LECIIN
JACATCIIBHOCTH )51 COCTaBJIATH IIJ1aHbI

NEeSITEIbHOCTH; CaMOCTOSITENIEHO
OCYIIECTBIIAT, KOHTPOJIMPOBATH "
KOPPEKTUPOBATH NesITeNIbHOCTD;

UCIIOJIb30BaTh BCE BO3MOXHBIE PECYPCHI IS
JOCTHKEHHUSI  TOCTAaBJICHHBIX  Ieied |
peanu3anuu MIJIAHOB NEeSTeIbHOCTH;
BbIOUpaTh  YCIHEIIHbIE CTpaTeruu B
pa3IMYHBIX CUTYaIUsX;

KonTtponsHas pabora.
DKcnepTHas OI[EHKA BBIOITHEHHS
PaKTUYECKOH paboTHI.
DKcnepTHas OI[EHKA BBITOJTHEHHS
CaMOCTOSITENIbHON PaOOTHI.

— yMEHHE TPOAYKTHBHO OOIIAThCS U
B3aMMOJICHICTBOBAThH B MPOIIECCE COBMECTHOU
NEeSITeIIbHOCTH, YYUTHIBATH TO3HUIUU JPYTHX
YUaCTHUKOB  JIESATENBHOCTH, 3(PPEKTUBHO
paspeniaTb KOH()IUKTHI,

OK3aMeH.

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

— BJJAJAC€HHUEC HaBbIKaMUu HO3HaBaTeJIbHOI>'I,
y4eOHO-UCCIIEIOBATEILCKOM W TPOSKTHOU
JACATCIIbHOCTH, HaBbIKaMU paspCuiCHuAd
npo0jeM; CHOCOOHOCTh M TOTOBHOCTH K
CaMOCTOATCIIBHOMY IMMOUCKY METOOOB
pelIeHus MPaKTUUYEeCKUX 3a]a4, TPUMEHEHUIO
Pa3JIMYIHBIX MCTOAOB ITO3HAHUA,

DK3aMeH.

DKcnepTHas OI[CHKA BBITOITHEHHS
PaKTUYECKOH paboTHI.
DKcnepTHas OI[CHKA BBITOJTHEHHS
CaMOCTOSITENIbHON PaOOTHI.

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

DK3aMeH.

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

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

OK3aMeH.

YcTHBIM onpoc.

DKcnepTHas OI[EHKA BBITOJTHEHHS
NPaKTUYECKOH paboTHI.
DKcHepTHas OI[CHKA BBITOJTHEHHS
CaMOCTOSITENIbHON PaOOTHI.

— BJIaJcHHME HaBBIKAMU I03HABATCILHOM
peduieKCHr KakK OCO3HAHHUS COBEPIIAEMBIX
JIEUCTBUA U MBICIUTEIBHBIX MPOIECCOB, HX
pe3yJIbTaTOB U OCHOBAaHWM, I'PaHULl CBOETO
3HAHWSA U HE3HAHMS, HOBBIX IO3HABATCILHBIX
3a1a4 u Cpe,Z[CTB JJIA UX JOCTHXKCHHUA,

YcTHBIM onpoc.

TectupoBanue.

OKcInepTHas OLEHKA BBIIOJIHEHUS
PaKTUYECKOH paboTHI.
OKcInepTHas OLEHKA BBIITIOJIHEHUS
CaMOCTOSITENIbHON PaOOTHI.

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

YcTHBIM onpoc.
DKcnepTHas OI[EHKA BBITOTHEHHS
NPaKTUYECKOH paboTHI.
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Pazpaborunkmn:

COD MI'PHU

COdL MI'PH

IKeneprni:

CTH HHUTY «MUHUCuC»

npenoaBareb - H.C., NaBpromkuaa
2
“y a v
[penoaaBaTens o1 Pyt I".H. 3ybxosa

JNOKTOP TEXHHYECKHMX HayK,
3aB.kade/1poii MaTeMaTHKH

‘7% — E.I'.Kabynosa

(mecto paboTeI)

CO® MI'PH

(zaHnMaeMan JOLKHOCTE) MO IMHCE HHALHATEL,
thammmia)

npenojaBarelib MaTeMaTHKH
1 MHGOopMaTHKH

T s

/e I .H.Denoposa

(MecTo paboTsl)

(3aHHMacMas JI0JDKHOCTh) (MOAIMHCH, HHHIMAEI,

(pavuims)
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SKCIHEPTHOE 3AK/IIOYEHUE

Ha pabo4ylo porpaMMy AUCLMIUIAHEI «MareMaTukay 1o CrelHalbHOCTH:

21.02.11 I'eopuzuyeckne METOIbI MOHCKOB U PA3BEIKH MECTOPOKICHHIT MOJIe3HbIX HCKOMAEMBbIX.

Paspaboruuku — 3yOkoBa ['anuua HukonaeHa u 'aBpromkuna Haranus Cepreesra, npenoaaBaTeiu
CTapoocKOIBCKOro (ummana ¢eneparbHOro roCyIapCTBEHHOTO OIOKETHOTO 00pa3oBaTEIbHOTNO
YupekIeHHs BBICIIEr0 00pa3oBaHus «PocCHIHCKHI TOCy1apCTBEHHBIM T€0I0r0Opa3Bel0YHbI YHHBEPCHTET
umenu Cepro OpIKOHMKHI3E».

Pabouyas nporpamma cocTouT u3: macnopra paGouei porpamMMbl y4eGHO#M AMCIUILTHHBL; CTPYKTYDHI 1
IPUMEPHOTO COJECPKaHUSA yIeOHON JUCIUILIMHEL; YCIOBHH pealn3alu y4eOHON IUCIMILIAHEL; KOHTPOJIS U
OLIEHKH pe3yJIbTaTOB OCBOCHHUS YUeOHOM JUCIIUILIHHEL

B paboyeit nporpamme 0603HaueHEI 3a7a4H U Le/H y9eOHOH AMCLMILTHHBIL, PEKOMEH/IYeMOe
KOJIMYeCTBO YacoB (Ui crienanbHocTd 21.02.11) mperycMoTpeHHOe MAaKCHMAIIBHON y4eGHOM Harpy3Koi
obyuaromierocs 72 yace, B TOM YHCIIE:

00s3aTenbHOM ay/IMTOPHOU y4eOHOM Harpy3ku oby4daromerocs 48 yacos;

camocToATeIbHON paboTel oOyyarolerocs 24 yaca.

Cozeprkanue TUCIHUILTHHBI COOTBETCTBYET TPeOOBAHHUSAM K 3HAHMAM M yMeHHAM corsacHo ITTICC3 mo

CIIELHAIBHOCTH U (opmHupyeMbIM KommeTeHuusM cormacio OI'OC CITO. B paGoueit  mporpavme
OTpaXKeHbI TeMaTuyeckie pasjensl: Pasnen 1. Maremartuueckuit anamms: Tema 1.1. luddepennunansaoe u
HHTErpajibHoe Hcunciaenue; Tema 1.2. OObIkHOBeHHbIE MU depeHIranbHble ypaBHeHus; tema 1.3. Psjbl.
Pasnen 2. KommiekcHsie ynca: tema 2.1.
Kommuiekcupie uncna B anrebpamdeckoit popme; Tema 2.2. KoMIUIeKCHbIE uMcIa B TPUTOHOMETPUYECKOH
¢opme; Tema 2.3. TlokazarensHas popMa KOMILIEKCHOTO 4ncna. Pasnen 3. DiaeMeHTsI JTMHEHHOMH anreGpsl:
Tema 3.1. Marpuuel, onpenenuread MaTpur; Tema 3.2.06patHas Matpua; TeMa 3.3. CHCTeMbl THHEHHBIX
ypaBHenui. Paszien 4. OcHOBBI AUCKpeTHO# MaTeMaTuku: Tema 4.1. MHoxecTBa U oTHoImeHHs. CBoHCTBa
otHomenui. Onepauuy Hax MHOXKecTBamMu. Pasnen 5. OCHOBBI TEOPHH BEPOSTHOCTEH M MaTeMaTHYeCKOH
cratucTukH: TeMa S5.1. OcHOBBI TeopHu BeposTHOCTei; Tema 5.2. CiydvaiiHas BequuMHa, ee (YHKIHSA
pacmpezienenud; tema 5.3. Maremarudeckoe OXHIaHWE M JWCIIEPCHS CIydaliHOM BenuuMHbL Pasmen 6.
MaremaTiyeckre METO;1bI PEIIeHHs IPHKIIAIHBIX 33184 B 00,1aCTH IPO(ECCHOHATBHOM JeSTENLHOCTH: TEMa
6.1. MaremaTiyeckue VeTO/BI PeLIeHHUsI IIPUKJIAAHBIX 3a/1ad B 001aCTH MPodeCcCHOHaNbHON AesSTebHOCTH.

VYpoBHHM OCBOEGHHSI y4eOHOro MaTepHala COOTBETCTBYIOT €ro COHEp/KAHHIO M 3HAYMMOCTH JUIS
¢opmupoBanus 3Hanuit, ymenuii, OK u ITK.

@opMBl M METONBl KOHTPONS M OLEHKH  COOTBETCTBYIOT pe3yjbTaTaM oOydeHHs, B T.4.
po(decCHOHAIBHBIM M OOIIUM KOMITETEHITHSAM.

Criicok yueOHBIX W3JIaHUH COJAEPIKHUT JUTEpaTypy W MHTepHeT HCTOYHMKH, MO3BOJSIOIIME OCBOMTH
CoZlepKaHue y4eOHOM! JUCLIMITIMHEI B TIOJTHOM 00beMe.

PaGoyas mporpamma MoeT OBITh PEKOMEHJOBaHA Ul TPHMEHEHUS B y4eOHOM MpOIEcce o
crenanbHocTd 21.02.11 I'eopusuyeckne MeToabl MONCKOB H PA3BEIKH MECTOPOKICHHI MOJIE3HBIX
HCKOIIaeMbIX.

OKenepr: [".H. ®enoposa
Tnpenojasareb HHGOPMATUKY M MaTEMaTHKA |
CO® MI'PU ,//'fj
n. 4 w

(moamuck)



9KCIHEPTHOE 3AKJIOYEHUE

Ha pabo4yro NporpamMMy AUCUMIUIMHEL «MareMaTukay 1o CHelHUalIbHOCTH:

21.02.11 I'eopusuueckHe MeTO bl MOHCKOB H Pa3BeJAKH MECTOPOKICHHI 0/1€3HBIX HCKONAEMBbIX.

Paspaborunku — 3y6kosa I'anuna Hukonaesna u 'aBpromkuna Haramus CepreesHa, npernoiaBateiu
CtapoocKoIbeKoro ¢wmana QenepanrbHOro rocyJapcTBEHHOro GHOKETHOrO 06pa3oBaTEIBHOIO
ydpexJaeHus Beiciierc obpasoBanus «PoccHiickuii rocy1apCTBEHHbIN re0I0ropa3Bef0YHbIH YHUBEPCUTET
umenu Cepro OpmKOEHKHI3EY.

PaGoyas nporpaMma cocTOMT U3: macmopTa paGodeii IporpaMmsl Y4e6HOM AUCLMILTHHBL, CTPYKTYPHI H
NPUMEPHOTO COAepIKaHKs y4eOHO! AMCIMILIMHBI; YCIOBHH pean3aliy yueOHOM JUCUMIUINHEL; KOHTPOIS U
OLICHKH Pe3y/IbTaTOB OCBOCHHUS y4eOHOU MUCIMILIHNHBI.

B paGoue#i nporpamMmme 0603Ha4eHBI 3a1a41 U LEITH Y4eOHOM JUCLUILIMHEL, PEKOMEH/YEMOE
KOJIMYECTBO 4acoB (s cniewranbHocTh 21.02.11) npeycMOTpeHHOE MakCHMAalbHOM y4eGHOM Harpy3Koi
obyyarouierocst 72 yaca, B TOM 4HCIIE:

00s3aTebHOM ay IMTOPHO# y4eOHOM Harpy3ku obydatoierocs 48 4acos;

CaMOCTOATENIbHOH paboThI/KOHCYIbTaLMK OOydaromerocs 22/2 gaca.

ConepxaHue TUCIUIUIMHBL COOTBETCTBYET TPeOOBAHUAM K 3HAHUAM M yMeHusM cornacHo IITICC3 no

CIeLMATBHOCTH ¥ (opMupyeMeIM KommnereHuusM cornacio ®I'OC CITO. B paGouedt  mporpamme
OTpa)keHBI TeMaTHYeckue pasnensl: Pasnen 1. Marematuueckuit ananus: Tema 1.1. luddepenunansaoe u
MHTerpaibHOe McuucieHue; teMa 1.2. O6bikHOBeHHBIE auddepeHimManbHble ypaBHeHus; Tema 1.3. Psajsl.
Paznen 2.KommnekcHsle uncna: tema 2.1.
Komnnekchsle uncna B anrebpandeckoii popme; Tema 2.2. KoMIUIeKCHBIE YHCIa B TPUIOHOMETPHUYECKOM
dopme; Tema 2.3. ITokazarensHas Gpopma KOMIUIEKCHOro umcia. Pasnen 3. DneMeHTs JIMHEHHOM anreGpsl:
Tema 3.1. Marpuupl, onpenenurend Matpui; Tema 3.2.06patHas Matpuna; tema 3.3. CHCTeMbI TMHEWHBIX
ypaBHeHu#. Pasnen 4. OcHOBBI IUCKpeTHOM MaTteMaTHku: Tema 4.1. MHoxecTBa u oTHowmeHus. CBolicTBa
oTHomeHui. Onepanyuu Hax MHOXKecTBaMH. Paszien 5. OCHOBBI TeOpHHM BEPOSTHOCTEM M MaTeMaTHYECKOM
cratuctuku: TeMa 5.1. OcHOBBI Teopuu BeposiTHOCTel; Tema 5.2. ChyuaiiHas BeiuduHa, ee (QyHKUUS
pacnpenenenus; tema 5.3. MaremaTuyeckoe OXXHIaHHE W IJUCTIEPCUS CIIydaifHOM BenuuuHbl. Pasnen 6.
Maremariyeckue METOIbI pelIeHNs IPHKIAJHbIX 3324 B 00J1aCTH NPO(eCCHOHAIBHOM IEATEILHOCTH: TEMA
6.1. MaremaTuyeckie METO/Ibl pEeLeHHs NIPUKIAIHBIX 33/1a4 B 00,1aCTH MPOheCCHOHATBHOM AeSTENEHOCTH.

VpoBHH OCBOEHHS y4eOHOTO MaTepHala COOTBETCTBYIOT €r0 CONEPXAHHMI0 M 3HAYUMOCTH Ui
dopmupoBanus 3Hanuii, ymenwuii, OK u I1K.

@opMBl ¥ MeETOIbl KOHTPOJIS M OLEHKH  COOTBETCTBYIOT pe3yjbTaTaM oO0y4eHus, B T.4.
Npo(eCCHOHATBHBIM H OOIIUM KOMIIETEHLIUSIM.

Crnucok y4eOHBIX M3/1aHWH CONEPXKUT JuTepaTypy U VIHTEpHET MCTOYHHMKH, TO3BOJISIOIIME OCBOHTH
coliep)kaHue y4eOHOM NUCLHMIUTHHBI B TIOJIHOM 00BEMeE.

Pabouas mporpamma Moxer ObITh peKOMEHJOBaHa I NPUMEHEHHs B y4eOHOM Mpolecce 1o
cnenuanbHocTd 21.02.11 Teopusnueckne mMeToabl MOHMCKOB H Pa3BeKH MeCTOPOXKIAEHHH MOJIe3HbIX
HCKONIAeMbIX.

DKCrepr: 0.C.Kpasuosa %/
JIoLIleHT,KaHAUTAT TeXHUYECKUX HAYK =
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CTU HATY MUCUC Afonnuce)
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