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1. MACHIOPT PABOYEM IMPOT'PAMMBI YUEBHOM JITUCHUTLTAHBI
MATEMATHKA

1.1. O6s1acTh NpuMeHeHus1 padoyeil MPOrpaMmbl

PaGouas mnporpamma o0mIe00pa3oBaTeIbHON  Y4E€OHOW  JTUCHMIUIMHBI
«MatemaThKay TpeaHa3HadeHa i1 U3yYeHUs MAaTeMaTHKHA B MPOQPECCHOHATBHBIX
0o0pa30BaTeNbHBIX OpPTaHU3aIUAX, PEATM3YIONINX 00pa30BaTENbHYIO MPOTPAMMY
cpemHero  obmero  oOpa3oBaHMsT B TpeleNax ~ OCBOCHHS  OCHOBHOM
npodeccuonanpHO oOpa3oBaTtenbHO mporpamMMbl CIIO Ha 06a3e OCHOBHOTO
oOmiero oOpa3oBaHHWsI TMPU TOJATOTOBKE CIEIUAIMCTOB CpPETHETO 3BEHA II0
CHEIUATBHOCTSIM:

21.02.10 T'eomorusi W pasBeaka HeQTAHBIX M Ta30BbIX MECTOPOKIACHHUI
M0JIE3HBIX HCKONAEeMbIX.

1.2. Mecro y4e0HOH AUCHUILIMHBI B CTPYKType NPOrpaMmbl IMOATOTOBKH
CIELUAJIMCTOB CPEAHEro 3BeHa
VYyebnas  gucuuniamHa —«MareMatuka» — SBISETCS  YYEOHBIM — MPEAMETOM
o0si3atenibHOM TIpeaMeTHOM oOnactu «Martematuku u uHpopmatukny DPIOC
cpeaHero o0Iero 0opa3oBaHusl.

B npodeccuonanbHbix 00pa3oBaTENbHBIX OPraHU3ALUSAX, PEATU3YIOIIUX
00pa3oBaTesbHyI0 MPOTpaMMy CpEeIHEero oOuero oOpa3oBaHUs B Ipejenax
OCBOEHHS MPOrpaMMbl MOATOTOBKU crenuainuctoB cpeasero 3seHa (IIIICC3) na
0a3e OCHOBHOro oOmiero oOpa3oBaHus, yueOHas aucuuiuiiHa «MartemaTtukay
u3ydJaeTcs B 001e00pa3oBaTeIbHOM ITUKIIE.

1.3. Heau u 3amaum y4eOHOl IMCUMIVIMHBI — TPeOOBaHHMA K pe3yJbTaTam
OCBOCHUS Y4eOHOH JUCHUIITTMHBI

Conepxxanue nporpaMmbl «MaTemaTHKa» HaIpaBiI€HO HA JTOCTHXKEHHE
CIIEYIOLINX Ueleu:
* obecnieyeHre chOpMUPOBAHHOCTH MPEJCTABICHUN O COLMAIBHBIX, KYJIbTYPHBIX
U UCTOPUYECKUX (haKTOpaX CTAHOBIIECHHUS MAaTEMATUKHU;
* obOecneyeHne CcGHOPMHUPOBAHHOCTH JIOTHYECKOTO, aQITOPUTMHYECKOTO U
MaTeMaTUYECKOTO MBIILICHHUS;
* o0ecrieueHue chopMUPOBAHHOCTH YMEHUN MPUMEHSTH MOJIyYCHHbIC 3HAHUS MIPU
PELIEHUH Pa3IMYHbIX 33/1a4;
» obecrieueHre CHOPMHUPOBAHHOCTH TMPEACTaBICHUN O MaTeMaTHKE KaK YacTH
00IIeYeIOBeUeCKON KYyJIbTYphl, YHHBEPCAIbHOM S3bIKE HAYKH, MO3BOJIAIOIIEM
ONUCHIBATh M U3y4aTh PEAbHBIE TPOLIECCHI U SIBJICHUS.

OcBoenue  comepkaHusi  y4eOHOM  TUCHUIUIMHBI — «MaTtemaTuka»
o0ecrneunBaeT JOCTUKEHHE CTyIEHTaMU CIEAYIOLIUX pPe3y1bmamog:
* TUYHOCHIHBIX:
— JIP 4 - mposBASIOMIMA U JEMOHCTPUPYIOUIUMNA YBAXXCHHE K JIOJIAM TpyAa,
OCO3HAIOLIUN IIEHHOCTh COOCTBEHHOrO Tpyaa. Ctpemsuiics Kk GOpMUPOBAHUIO B



CETEeBOM CpeJie IMYHOCTHO U MPOPECCHOHATBHOTO KOHCTPYKTUBHOTO «IIU(POBOTO
cienay;

* MemanpeomMemHuubix:

— YMEHHUE CaMOCTOSATENIBHO OINPENENIATh LEIH AEATEIbHOCTH U COCTABIATh IJIaHbI
NEATEIbHOCTH; CaMOCTOSITEJIBHO OCYLIECCTBIISTH, KOHTPOJIMPOBATH "
KOPPEKTUPOBATh JEATEINBHOCTh;, HCIIOIB30BAaTh BCE BO3MOXHBIC PECYpChl IS
JOCTMIKEHHsI IIOCTaBJICHHBIX LEJIEM M peaau3aluu IUIAHOB JEATENIbHOCTH;
BbIOMpATh YCHEIIHbIE CTPATETUN B PA3IMYHBIX CUTYAIHIX;

— YMEHHE MPOAYKTHUBHO OOIIATHCS M B3aUMOJICHCTBOBAThH B MPOIIECCE COBMECTHOM
NEATEIbHOCTH, YYUTBHIBATh IMO3WMLHMM JPYIMX YYaCTHHKOB J€ATEJIBHOCTH,
3¢ (HEKTUBHO pa3pemaTh KOH(DIUKTHL

— BIAQJCHME HaBbIKAMU MO3HABATEJIbHOHN, Yy4eOHO-HCCIENOBATENbCKOW U
IPOEKTHON JEATENIbHOCTH, HaBbIKAMM pa3pellieHusi MpoOjeM; CHOCOOHOCTh HU
TOTOBHOCTB K CAMOCTOSITEJIBHOMY IIOMCKY METOJIOB PEILICHUSI IPAKTUYECKUX 3aad,
IIPUMEHEHUIO PA3JIMYHBIX METOIOB [TIO3HAHNUS;

— TOTOBHOCTh M CIOCOOHOCTH K CaMOCTOSTENbHOM  HMH(POPMAIIMOHHO-
II0O3HABATEJIBHOM JEATEIbHOCTH, BKJIIOYAsi YMEHUE OPUEHTUPOBATHCS B PA3JIMUHBIX
UCTOYHUKAX MH(OpMalMM, KpPUTUYECKH OLEHUBAaTh M HMHTEPIPETUPOBATH
UH(pOPMAIMIO, TOJTYYaEMYIO U3 Pa3IMYHbIX HCTOUHUKOB;

— BJIAJICHUE A3BIKOBBIMM CPEJCTBAMH: YMEHHWE SICHO, JIOTUMHO M TOYHO HM3JIararhb
CBOIO TOUYKY 3PEHUS, UCIIOIb30BaTh aICKBATHBIE 3BIKOBBIE CPEJCTBA;

— BJIaJICHHE HaBbIKAMU MMO3HABATEIBHON peIIEKCHH KaK OCO3HAHMS COBEPIIAEMbIX
JNEUCTBUM U MBICIMTENBHBIX MPOLECCOB, UX PE3YIbTATOB M OCHOBAHWM, T'PAHHIL
CBOEr0 3HAaHMS W HE3HAHMs, HOBBIX IIO3HABATEIBHBIX 337a4 U CPEACTB Ui MX
JOCTUKEHNS,

— LIEJICYCTPEMIIEHHOCTh B MOMCKAaX M MPUHATUU PELIEHUM, COOOPa3UTEIbHOCTh U
UHTYULUS, Pa3BUTOCTh IPOCTPAHCTBEHHBIX MPEJICTaBICHUN; CIIOCOOHOCTH
BOCIIPMHUMATh KPacOTy U TAPMOHUIO MHPA;

* NPEOMENnHbIX:

— c(opMUpPOBaHHOCTh MPEJACTABICHUH O MaTeMaTHKEe KaK 4YacTH MHUPOBOMU
KyJIbTYphl M MECT€ MAaTeMaTHKh B COBPEMEHHOM IIMBUJIM3AlUM, CIIOCO0axX
ONUCAaHMUS SIBJICHUM pealbHOTO MUPa HA MAaTEMAaTUYECKOM SI3bIKE;

— c(hOpPMHUPOBAHHOCTh TPEJCTABICHUA O MATEMATHYECKUX TMOHATUSAX Kak
BAKHEUIINX MaTEMaTUYECKUX MOJIEIAX, MO3BOJAIONIMX OINKHCHIBAaTh U HU3Yy4yaThb
pa3Hble MPOLECCHl W SBICHUS; MOHUMAaHHE BO3MOXHOCTH aKCMOMATHUYECKOTO
MOCTPOCHUSI MATEMAaTUYECKUX TEOPUH;

— BIIQJICHHE METOJIaMH JI0KA3aTeJIbCTB M AJITOPUTMOB PEIICHUS, YMEHHE HX
MPUMEHSTh, TPOBOJUTH J0KA3aTEIbHbIE PACCYKICHHS B XOJ€ pELICHUs 3a/1ay;

—  BJaJCHHE CTaHJApTHBIMU TNpPUEMaMH  pEHIeHUS  palUOHAIbHBIX U
UPpALMOHATIBHBIX, MOKA3aTEIbHBIX, CTEIEHHBIX, TPUTOHOMETPUYECKUX YPAaBHEHUN
U HEPaBEHCTB, UX CUCTEM; MCIOJIb30BaHUE FOTOBBIX KOMIBIOTEPHBIX MPOrPaMM, B
TOM 4HCIIe JUIsl TIOMCKAa MYTHU PEHICHHUS M WUTIOCTPALMU PEIICHUs] YPaBHEHUU U
HEPaBEHCTB;



— c(OpPMUPOBAHHOCTH MPEACTABICHUN 00 OCHOBHBIX MOHATHUSX MaTEMaTHYECKOTO
aHalIM3a W KX CBOMCTBax, BIAJACHUE YMEHHMEM XapaKTEPHU30BaTb IIOBEICHUE
(YHKIMI, HCIONB30BAHME IOJYYEHHBIX 3HAHUW JUIs ONMCAHMS M aHajau3a
peanbHBIX 3aBUCUMOCTEN;

— BIAJCHHE OCHOBHBIMH IIOHATHSAMU O INIOCKUX W IPOCTPAHCTBEHHBIX
reOMEeTpUUYECKUX (PUrypax, uX OCHOBHBIX CBOMCTBAX; CPOPMUPOBAHHOCTh YMEHHUS
pacrno3HaBaThb IeOMETpUUYecKHe (UIypbl Ha yepTexax, MOJENSIX U B PEabHOM
MUpE; MPUMEHEHUE H3YyYEHHBIX CBOWCTB TeoOMeTpuyecKux (uryp u Gopmyn ass
peleHns reOMEeTPUYECKUX 3a7a4 U 3aJ1a4 C IPAKTUYECKUM COJEPKAHUEM;

— Cc(pOpPMUPOBAHHOCTh MPEICTABICHUI O MpoLeccax U SBICHUSAX, HUMEIOUINX
BEPOSTHOCTHBIN XapaKTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B PEaJIbHOM MHPE,
OCHOBHBIX IOHATHUAX JJEMEHTAPHOW TEOPUH BEPOSITHOCTEN; YMEHUN HAXOIWUTh U
OILICHUBATh BEPOSITHOCTU HACTYIUICHHS] COOBITUH B MPOCTEHIIMX MPAKTUYECKHX
CUTYallUsIX U OCHOBHBIE XapaKTEPUCTUKHU CIIy4alHbIX BEJINYMH;

— BJIQJICHUE HABBIKAMM HCIIOJIB30BAaHUs TOTOBBIX KOMIIBIOTEPHBIX IPOTrpaMM INpH
pelIeHny 3a1a4.

B pamkax ocBoenus yueOHOW AMCHMIUIMHBI «MareMmaTtuka» y CTYACHTOB
bopMHpYyIOTCA CAEAYIONINE 00IHe KOMIIETeHIMH:

Kon HaumeHoBaHue pe3yJibTaTa 00y4yeHUust
OK 1 [TonnMate CyImIHOCTP H  COIMAIBHYIO 3HAYMMOCTb CBOEH Oymyriei
npodeccuu, MPosIBIISATh K HEH YCTOWYMBBIN MHTEpEC
OK 3 [IpuHauMaTh penieHus: B CTaHAAPTHBIX U HECTAHJAPTHBIX CUTyallUsIX U HECTH

34 HUX OTBCTCTBCHHOCTDH

OK 4 OcymiecTBIATh TMOWCK W HCIOJIB30BaHHE HHGOPMAIMH, HEOOXOIUMOW st
3¢ GEKTUBHOTO BBITOJHEHHS MPO(HECCHOHABHBIX 3a/1a4, TPOPECCHOHATHLHOTO
Y JIMYHOCTHOTO Pa3BUTH

OK 6 PabGoTate B KO/UIEKTHBE M KOMaHje, d(PPEeKTUBHO OOMIATHCA C KOJUIETaMU,
PYKOBOJICTBOM, ITOTPEOUTEIAMU

OK 7 Bpatb Ha cebst OTBETCTBEHHOCTH 3a pabOTy WICHOB KOMaH bl (TIOTYMHEHHBIX ),
3a pe3yJIbTaT BBIIIOJHEHHUS 33 1aHUI

N JIMIYHOCTHBIX PC3YyJIbTATOB!

Kon
JIMYHOCTHBIX
JInuHoCTHBIE pe3yJIbTaThI
pe3yJIbTaToOB
peajn3anuy NporpaMMbl BOCIUTAHUSA
peanu3anuu
(Oeckpunmopbwi)
NMPOrpamMMbl
BOCIIUTAHUS
[IposiBisitomnii M JEMOHCTPUPYIOIIMM  yBa)XKEHHUE K JIIOASIM  Tpyja,
JIP 4 OCO3HAIOIIMK  IEHHOCTh  coOcTBeHHOro  Tpyaa.  Crpemsmmiics K

(GOpMHpOBaHHIO B CETEBOM cpele JUYHOCTHO H TPOPECCHOHATHLHOTO
KOHCTPYKTUBHOTO «1IM()POBOTO CIIe/1a»




1.4. Koumn4yecTBO 4YacoB Ha OcCBOeHHMe pado4yelli mnporpaMmsbl Yy4eOHOM

AUCHHUIJIMHBI:

MaKCUMaJIbHOU y4eOHOH Harpy3ku obyudatomierocst 351 yacoB, B TOM YHUCII€:
00s13aTeNbHON ayAUTOPHOMN yueOHOW Harpy3ku oOy4vatonierocs 234 yacos;
caMoCTOsATeNIbHOU paboThl oOyuaromierocs 101 yac;

KOHCYJIbTalluu 16 4acos.

2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JIUCHOUTLIAHBI

2.1. O0beM yueOHOM TMCHUILUIMHBI M BHAbI Y4e0OHO padoThI

Buna yuyeO6Hoii padoThI O0bem

4acoB
MakcumajibHast ydyeOHasi Harpy3Ka (Bcero) 351
O0s13aTesibHAsE ayIMTOPHAsA yyeOHasi Harpy3Ka (Bcero) 234

B TOM 4HUCJIC:.

nabopaTopHbie PabOThI

MPAKTUYECKUE 3aHITHUS 117

KOHTPOJIbHBIE paOOThI -
CamocrosiTesibHas paboTa o0yuawinerocs (Bcero) 101
B TOM YHCJIE:

Pemenue npumepon 25
OnpeneneHre NOJSIPHBIX KOOPAUHAT TOYEK Ha MIOCKOCTU 2
Pemienre ypaBHEHUI U CUCTEM YpPaBHEHUM 16
[Toctpoenue rpadukoB GyHKIMN 4
W3ydenne CIoKHBIX PYHKITHIA 5
Haxoxnenue GyHkmnmii, 00paTHBIX TaHHBIM 4
Huddepenurpoanne GyHKIUH 2
Haxosxienrne mpou3BOAHBIX BTOPOTO MOPSJIKa 2
N3ydyenne (PuU3NYECKOTO CMBICIA MPOU3BOIHON BTOPOTO 2
NOpsIJIKA.

Haxoxnenue muddepenimana GyHKmuu 4




Pemenue 3anau

N3rorosnienne Tabymil 1 MoJiesIeld MHOTOIPAaHHUKOB 9

BpruuciieHue = MareMaTHyecKoro - OXKHUIAHUS — CIy4auHOU 2

BEJIMYUHEI

[TocTpoenne npoCTpaHCTBEHHBIX QUTYD 5
Koncyabranumn 16

[IpomexxyTouHast artectanus B popMe IK3aMeHa
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XAPAKTEPUCTHUKA OCHOBHBIX BUJIOB YUEBHOM
AEATEJBHOCTU CTYAEHTOB.

Coaep:xxanue 00y4eHUsl

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

BBenenue

O3HaKOMJICHHE C POJIbI0 MATEMATHKH B HAyKe, TEXHUKE,
HKOHOMHKE, HHPOPMAIIMOHHBIX TEXHOJIOTUAX U
MPaKTUYECKON eATenbHOCTH. O3HAaKOMIICHUE C LEIsIMU
U 3a/1a4aMH U3y4YCHUSI MAaTEMATHKH MTPU OCBOCHUH
npodeccuit CITO u cnenmansuocteit CI10

AJITEBPA

Pa3BuTHne NOHATHS 0 YHCIE

Bremmonnenue apudmerndeckux ASUCTBUN HAJ YHUCIAMH,
couerasl yCTHbIE U MTUCbMEHHBIE IPUEMBI.

Haxoxnenne mnpuOMKEHHBIX 3HAUYEHUN BETUYMH U
MOTPEUTHOCTEH BBIYHCIICHUM (abcomoTHOM u
OTHOCHUTEJIBHOM ); CPABHEHHE YMCIIOBBIX BBIPAKEHH.
Haxoxnenne  ommbok B mpeoOpa3oBaHUSAX U
BBIUHUCICHUSIX  (OTHOCHTCS KO  BCEM  IYHKTaM
MIPOTPaMMBbI)

Kophu, crenenn, jorapugmoi

O3HakomiIieHME C TIOHATHEM KOpHS n-i  CTEMNEHH,
CBOMCTBAMM pAJMKAJIOB M TIPAaBWIAMHU CpPAaBHEHUS
KOpHEH.

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

Onpenenenue PaBHOCUIIBHOCTH BBIPKEHUI c
panvkanamu. Pemenue nppanvoHaIbHBIX YPaBHEHUH.
O3HaKOMJIEHUE C MTOHSATUEM CTEIIEHU C I€UCTBUTEIbHBIM
IIOKAa3aTeJIeEM. Haxoxnenue 3Ha4YEeHU CTEIICHH,
UCIIONIB3YSl TPU HEOOXOTUMOCTH HWHCTPYMEHTAIBHBIC
CpelCTBA.

3anucelBaHUE KOPHS n-M CTENEHU B BHUJE CTENEHU C
TPOOHBIM TOKa3aTesieM U Ha000POT.

@opMyJIMPOBAHUE CBOWMCTB CTemneHelW. Bpruncienue
CTENEHEH C PallMOHAIBHBIM MOKA3aTeNIeM, BBINOJHEHUE
MPUKHUJIKU 3HAYEHUs CTEIIEHU, CPAaBHEHUE CTEIICHEH.
[IpeoOpa3zoBaHre YMCIOBBIX U OYKBEHHBIX BBIPAKCHHM,
COJEpKAIMX CTENEHU, NMPUMEHSA CBOWCTBA. PemieHue
MTOKA3aTEeIbHBIX YPABHEHUM.

O3HakOMJIEHHE C IPUMEHEHUEM KOPHEW U CTENEHEN Ipu
BBIYMCIICHUM CpPEIHUX, ACICHUH OTpEe3Ka B <«30JOTOM
ceueHUM». PellleHne NpUKIAAHBIX 3aJad Ha CIOXKHbBIE
MIPOLICHTHI

IIpeoOpa3oBanue ajnredpanvyecknx
BbIpasKeHH I

Beinonnenue npeoOpa3oBaHuit BBIPAKECHUH,
IpUMEHEHHEe (QOpMyJ, CBS3aHHBIX CO CBOMCTBaMu
cTerneHel u orapudmos.

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

OCHOBBI TPUTOHOMETPUH

OcHOBHBIE NIOHATHSA

W3ydyeHnue paaMaHHOTO MeTOJla HW3MEpPEHUs YIJoB
BpalllCHU M MX CBSA3M C TPagyCHOM  MEpOU.
N300paxeHnne yrioB BpalleHUsT Ha OKpPYKHOCTH,
COOTHECEHHE BEJIMYUHBI YTJIa C €0 PACIOJIOKEHUEM.
DopMyJIUPOBAHUE OMPEIEIECHUN TPUTOHOMETPHUUECKUX
GbyHKUMHA JUIST  YIJIOB MOBOPOTa M OCTPBIX  YIJIOB
MPSIMOYTOJIBHOTO  TPEYroJbHUKa U OOBSICHEHHE UX
B3anMOCBA3U

OcHoOBHbIE TPUTOHOMETPHYECKHUE
TOXKIeCTBa

[IpMeHEHHE OCHOBHBIX TPHTOHOMETPHYECKUX TOXKICCTB
JUIS  BBIYUCIICHUS  3HAUYEHUH  TPUTOHOMETPHUYECKUX
GyHKIMI 0 OTHOU W3 HUX

IIpeoGpa3oBanus mpocTeimmx
TPUTOHOMETPUYECKUX
BbIPAKEHU I

N3ydenne  OCHOBHBIX  (GOpPMyNT  TPUTOHOMETPHH:
GbopMynBl  CIOKEHHMs, YABOCHHS, MpPeoOpa3oBaHUs
CYMMBI TPUTOHOMETPUYECKHUX (YHKIMI B MMPOU3BEICHUE
U TpPOU3BEIEHUS B CYMMy M MpPUMEHEHHE MpHU
BBIYMCIICHUH 3HAUYEHUS TPUTOHOMETPUUECKOTO
BBIp@XEHUS M yOpolieHus ero. O3HaKOMJIEHHE CO
CBOWCTBAMH CHUMMETPUM  TOYEK HA  E€OUHUYHOU
OKPY)KHOCTH M TpPUMEHEHHE HX JUIs BbIBOAA (GopMyl
MIPUBEICHUS

IIpocreiimme
TPUTOHOMETPHYECKHEe YPABHEHUS
U HepaBeHCTBA

Pemenue no gopmynam u TpUroHOMETPUUECKOMY KPYyTy
MIPOCTEUINX TPUTOHOMETPUYECKUX YpaBHEHUM.
[IpumeHnenne oOOMKUX METOJOB pEIICHUS YpaBHEHUM
(npuBeneHNE K JUHEHMHOMY, KBaJpaTHOMY, METOJ
pa3IoKEeHUsI Ha MHOKUTEIH, 3aMEHbI [IEPEMEHHOM) Ipu
pELICHUU TPUTOHOMETPUYECKUX YPAaBHCHUH. YMEHHE
OTMEYaTh Ha  Kpyre  pelleHus IIPOCTEHUIINX
TPUTOHOMETPUYECKUX HEPABEHCTB

APKCHHYC, aDKKOCHHYC,
APKTAHTeHC YUCJIa

O3HakoMIICHHE c MOHATHEM 00paTHBIX
TPUTOHOMETPHUYECKUX (QYHKIINH.

N3ydenune onpeneneHuii apkcuHyca, apKKOCHUHYCA,
apKTaHTeHca 4Kcia, (GOpMyIHpOBaHUE UX, H300pakeHUEe
Ha CIMHUYHOU OKPYKHOCTH, IPUMEHEHHUE NPU PEUICHUH
YPaBHEHUU

POYHKIINH,

WX CBOMCTBA U TPAGUKHA

®yukuuu. [lonsitue o
HeNpepbIBHOCTH (PyHKIIUMN

O3HakoMJICHHME C TIOHATHEM NEPEMEHHOM, MpUMEpaMu
3aBUCHUMOCTEH MEXTy IEPEMEHHBIMH.

O3HakOMJIEHHE C TOHITHEM Trpaduka, OmpeleIeHue
IIPUHAJIEKHOCTH TOYKH rpaduxy GyHKIHH.
Omnpenenenue 1o ¢Gopmyse MPOCTEHIIECH 3aBUCUMOCTH,
Buga ee rpaduka. Beipaxenue mno dopmyne ogHOU
nepeMeHHon  uepe3  apyrue.  O3HaKOMIJIEHME €
orpeneneHueM GyHKIUH, (GOPMYITHUPOBAHUE €TO.
Haxoxxnenne oOmacth  ompeneneHuss ¢ 00JacTH
3Ha4YeHUN QYHKIIUU

CgoiicTBa pyHKUIMH.
I'paduyeckas uHTEpNIpeTaALU.
IIpumepbl PYHKIMOHAIBHBIX
3aBHCHMOCTEH B peajibHbIX
npoueccax u siBJICHUsIX

O3HakoMJIieHHME C  OpuMepamMu  (QyHKUIHOHAJIbHBIX
3aBUCUMOCTEH B pEAbHBIX MPOLIECCaX M3 CMEXKHBIX
JUCIUILINH.

O3HakoMiIeHHE C JI0Ka3aTeIbHBIMU PACCYXACHUSMU

HEKOTOPHIX CBOMCTB JIMHEHMHOW M  KBaJAPATHYHOM
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GyHKIMA, TpPOBENEHHWE  WCCICNOBAaHUSA  JIMHCWHOM,
KYCOYHO-JTUHEHHOH, NpOoOHO-TMHEHHON M KBaJApaTUYHON
dbynkumii, moctpoenne ux rpaduxoB. I[locTpoenne u
yreHue rpaukoB QyHKuui. MccnenoBanue (yHKIHH.
CocraBnenue BUIOB (DYHKIIMH MO JaHHOMY YCJIOBHIO,
pelIeHne 3a1a4 Ha SKCTPEMYM.

Brimonaenue npeobpazoBanuii rpaduka GyHKIIN

Oo0paTHble pyHKINH

W3yuenne moHATHS 0OpaTHON (YHKIMH, ONpEAeICHUE
BHJIa W TIOCTpoeHHe Tpaduka oOpaTHOW (YHKIIHH,
HAaXOXJCHHE €€ O0JacTH ONpeNeNeHus U O00JacTH
3HaueHnil. [lpuMeHeHue CBOWCTB  (QYHKIUNA MpH
UCCIIC/IOBAaHUHM YPaBHEHHWH W peIIeHUH 3a7ady Ha
IKCTPEMYM.

O3HaKOMJICHHE C TIOHSTHEM CIIOKHOU (DYHKIIHUU

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

Brruucnenne 3HadyeHMid  (QYHKIMA TIO  3HAYEHUIO
aprymenTa. OnpezieneHue nojoKeHHst TOYKH Ha Tpaduke
o ee KoopAuHaTaM u HaolOopoT. Vcnonb3oBaHue
CBOMCTB (DYHKIIMI AJIsi CPAaBHEHUS 3HAYCHUI CTENeHEH U
nmorapudmoB. Iloctpoenne rpaduKoB CTENEHHBIX |
norapupMUUecKux QyHKIHH.

Pemenne  moka3aTenbHBIX M JOrapuMUYECKUX
YpPaBHEHMH M HEPABEHCTB 10 M3BECTHBIM AJITOPUTMaM.
O3HakomIIeHUE c MIOHATHEM HEMPEpPhIBHOU
nepuoanveckoil QpyHKIMH, (HOpMyIHpPOBAHHE CBOMCTB
CHUHYCa M KOCUHYCa, IOCTPOCHHE UX TPapuKOB.
O3HakoMJICHHE C MOHITHEM T'apMOHUYECKUX KoJeOaHui
U NIpUMEPAMU TapMOHUYECKUX KOJIEOaHUM AJ OMUCaHUs
IpoIecCOB B (HU3UKE M JPYruxX o00JacTax 3HaHHUSA.
O3HakOMJICHUE C MOHSITUEM PA3pbIBHOWM MEPUOIMYECKON
¢byHkuuu, QGOpPMYNIHpPOBaHUE CBOMCTB TaHTEHCA W
KOTaHT'€HCa, OCTPOEHUE UX IpaduKOB.

[Ipumenenne CBOMCTB (YHKIMHA i  CpaBHEHUS
3HAYCHWH TPUTOHOMETPUUYECKUX (DYHKITUH, pelIeHus
TPUTOHOMETPUUECKHUX yPaBHEHUM.

[TocTpoenue rpadyukoB OOPATHBIX TPUTOHOMETPHIECCKUX
¢byHKUIMH W ompezeneHHe Mo rpadukaM HX CBOUCTB.
Brimonaenue npeodpa3zoBanus rpad)uKoB

HAYAJA MATEMATHYECKOT'O AHAJIM3A

IMocaenoBaTeIbLHOCTH

O3HaKOMIICHHE c MMOHATHEM YHCIOBOM
MMOCJIEI0BATENLHOCTH, criocobamu ee 3aIaHusl,
BBIYMCIICHHUSIMU €€ YJICHOB.

OBHaKOMHeHI/Ie C IIOHATUEM npez[ena
MOCJIENOBATEIILHOCTH.

O3HaKOMJICHHE C BBIYUCICHHUEM CyMMBI OECKOHEYHOTO
YHCIIOBOTO psla Ha TPHUMEpe BBIYUCICHUS CyMMBbI
0eCKOHEeUHO YyOBIBAIOILICH I'€OMETPHUUECKOM MPOTPECcCH.
Pemenne 3amau Ha npuMeHeHHE (OPMYJIBI CyMMBI
0eCKOHEYHO yOBIBAIOIIECH reOMETPUIECKOM MPorpeccuu

IIpou3BoaHasi U ee NpUMeHeHHE

O3HakOMJIEHUE C TIOHATHEM TPOU3BOIHOM.

N3ydenne u GopMylIHpOBaHHE €€ MEXaHUYECKOTO H
T€OMETPUUYECKOTO  CMBICIIA, HW3y4YeHHE  aJTOPUTMA
BBIUHUCJIICHUA HpOHBBOI[HOﬁ Ha anMepe BBIYHUCJICHUA
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MTHOBEHHON CKOPOCTH H YIJOBOTO KO3 dUIHEHTA
KacaTeJIbHOM.

CocraBreHue ypaBHEHHsI KacaTelbHOW B 0OIIEM BHJE.
VYcBoenue mpaBua  auQQepeHIUpOBaHUs,  TaOIUIIBI
MIPOU3BOJHBIX 3JEMEHTAPHBIX (DYHKUIUN, NpUMEHEHHE
s nuddepeHnupoBanus  GYHKLIUH, COCTaBIICHUS
YpaBHEHUS KacaTeIbHOM.

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

IIpoBeneHne ¢ MOMOIIBIO MPOU3BOAHOM HCCIIEIOBAHUS
byHKIMH, 3a7aHHONU (POpMYITON.

VYcraHoBIIEHHE CBSA3HM CBOMCTB (DYHKIIMM U MPOU3BOIHOMN
o uX rpaduKam.

[IpumeneHne NpPOU3BOAHOM [JIsl pELICHHUS 3aJad Ha
HaXO0XJEHUE HauOOJbIIEro, HAMMEHBIIErO0 3HAYEHUS M
Ha HaXO0XKJIEHUE SKCTPEMyMa

IlepBooOpa3Hasi 1 MHTerpaJ

O3HakoMJIeHHE C MOHATHEM MHTerpaia u
nepBooOpazHoil.  M3ydeHue mpaBusia  BBIUYMCICHUS
nepBooOpasHoii u Teopembl HeroTona— JleliOHua.
Pemenne 3amau Ha CBSI3p MEPBOOOpa3HOW U ee
MIPOM3BOTHOM, BBIUMCIICHUE TIEPBOOOPA3HON ISl TaHHOU
byHKIMN.

Pemenne 3amay Ha NpUMEHEHHE HHTErpaisa Juis
BBIYUCIICHUSA q)HSI/IHGCKI/IX BCJIIMYHUH U HHOHlaﬂeﬁ

YPABH

EHUA U HEPABEHCTBA

YpaBHeHUs M CHCTEMBI
YPaBHEeHUM
HepaBencrBa u cucremMbl
HEPABEHCTB C ABYMS
nepeMeHHbIMH

O3HaKOMJIEHHE C MPOCTEHIIMMH CBEIEHUSIMU O KOPHSIX
anreOpanvyeckux ypaBHEHUU, MOHATUSAMHU HCCIIEIOBAHUS
YPAaBHEHUU U CUCTEM YPaBHEHUM.

N3ydyeHue Teopuu pPaBHOCWIBHOCTH YpPaBHEHUU H €€
IIPUMEHEHMSL. [ToBTOpEHME 3anmucu peleHus
CTaHJApPTHBIX ypaBHEHHUH, MPUEMOB MpeoOpazoBaHuUs
YPpaBHEHMH JUIsl CBEJIEHUS K CTaHIaPTHOMY YPAaBHEHMUIO.
Pemenne palMOHAIbHBIX, UPPALMOHAIBHBIX,
IIOKA3aTeIbHBIX U TPUTOHOMETPUYECKUX YpPAaBHEHUN M
CUCTEM.

Hcnonb3oBaHne CBOWUCTB M TIpaduKoOB (GYHKIMNA s
pewieHust ypaBHeHui. [loBTOpeHME OCHOBHBIX MPUEMOB
pELIEHUs CUCTEM.

Pemienne ypaBHEHHMII C TPUMEHEHUEM BCEX MPHUEMOB
(paznmokeHUsT Ha  MHOMKUTEIM, BBEIEHUS  HOBBIX
HEU3BECTHBIX, TIOJICTAHOBKH, TPaPUIECKOTO METO/aA).
Pemenne cucrtem  ypaBHEHHUH C  IIPUMEHEHUEM
Pa3IUYHBIX CITOCOOOB.

O3nakomiieHHEe C OOIMIMMHU  BONPOCAMU  PEIICHUS
HEPABEHCTB U MHCIIOJIb30BAHME CBOWMCTB U TIpaduKoB
(GyHKUIMN TpU pEIIeHUH HEPABEHCTB.

PemeHne HepaBeHCTB W CHCTEM HEPABEHCTB C
MPUMEHEHHEM PA3JIUYHBIX CIIOCOOOB.

[IpuMeHeHne MaTeMaTUYEeCKHX METOJOB I PELICHUS
COoZIep KaTeNbHBIX 3a/1a4 M3 Pa3JInYHbIX 00jacTeil HayKH
U NpakTUKU. HTepnpeTupoBaHue pe3yabTaToOB ¢ Y4ETOM
peabHBbIX OIPaHUYEHUN
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3JEMEHTbI KOMBUHATOPUKHA, TEOPUM BEPOSITHOCTEN U CTATUCTHKH

OcCHOBHBIE MOHATHUS
KOMOMHATOPUKH

W3yuenne npaBuiia KOMOMHATOPUKHM U IPUMEHEHUE TIpU
peleH KOMOMHATOPHBIX 3ajau.

Pemenne KoMOMHATOPHBIX 3a7ad METOAOM Iepedopa u
IO NPaBUJTYy YMHOXKCHHS.

O3HakomJieHME C  MOHATUAMHU  KOMOMHATOPHKH:
pasMEUICHUAMM, COYETAHUSAMH, IIE€PECTAaHOBKAMU U
(dbopmynaMu Al X BBIYHCIICHHUS.

OObsicHeHHe U TpUMEHeHue (HOpMyJ Ul BBIYUCICHUS
pa3MEILEeHN, IEPECTaHOBOK U COYECTAHUM IIPU PEILICHUU
3az1ad.

Osnakomiienne ¢ OuHoMoM HbIOTOHA M TpeyroIbHUKOM
[Tackans.

Pemenune mnpakThyeckux 3ajad C  MCIOJIb30BAaHUEM
NOHATUHI U IPaBUI KOMOMHATOPHKHU

DJIeMeHThI TeOpPHH BEPOATHOCTE

N3yuenne KIacCHYECKOro OMpENeNeHUsT BEPOSITHOCTH,
CBOWCTB BEPOSITHOCTU, TEOPEMBI O CYMME BEPOSITHOCTEH.
PaccmoTpenue npuMeEpOB BBIYUCIICHUS BEPOSITHOCTEH.
Pemenue 3aay Ha BEIYHMCIIEHUE BEPOSITHOCTEH COOBITHIA

IIpencraBiieHne JaHHBIX
(TadJauubl, TMArpamMmbl, rpagukmn)

O3HakoMJICHHE C TPEACTABICHUEM YHCIOBBIX JAHHBIX H
UX XapaKTEePUCTUKAMH.

Pemienue npakTudeckux 3a1ad Ha 00pabOTKY YHCIOBBIX
JAHHBIX, BBIYUCICHHE X XapaKTePUCTUK

I'EOMETPUA

IIpsiMble M MJIOCKOCTH B
NMPOCTPAHCTBE

®opMynupoBka U IIPUBEJICHUE J0KA3aTeIbCTB
MPU3HAKOB B3aUMHOTO PACHOJIOKEHHUS TMPAMBIX U
IJI0CKOCTe. Pacrno3HaBaHme Ha dYeprexax M MOJEIAX
Pa3IMYHBIX CIy4aeB B3aUMHOTO PACHOJIOKEHUS MPSMBIX
U IUIOCKOCTEH, apryMEHTHPOBAHHE CBOUX CYXKICHUM.
DopMyJIMPOBAHUE OIPEIECIECHNUM, TPU3HAKOB U CBOWCTB
MapajuleJIbHbIX W NEPIEHAMUKYJISPHBIX  IJIOCKOCTEM,
JBYTPAHHBIX U JIMHEUHBIX YTJIOB.

BeinonHeHne 1NOCTpOEHUs YIJIOB MEXKAY MNPSIMbIMH,
OpsIMOM W IJIOCKOCTBIO, MEXIY IUIOCKOCTAMH TIO
ONMMCAHUIO U PAaCIO3HABAHHUE UX HA MOJEIAX.
IIpuMeHeHHEe NPU3HAKOB U CBOWCTB  PAaCIOJIOKEHUS
MPSAMBIX U IJIOCKOCTEN MPU PELICHUH 3a1a4.
N3o00paxkeHne Ha pUCYHKaX M KOHCTPYHPOBAHHE Ha
MOJEJIAX MEPHEHINKYISIPOB U HAKIOHHBIX K IIJIOCKOCTH,
NpSIMBIX, TapaJICNbHBIX IUIOCKOCTEH, YIJIOB MEXIY
OpsIMOM M TUIOCKOCTBIO M OOOCHOBAaHHE TMOCTPOEHUS.
Pemenue 3agau  Ha BBIUKMCIEHUE TIE€OMETPUUECKHUX
BennuuH. ONKCBIBaHWE pacCTOSHUA OT TOYKH [0
IJIOCKOCTH, OT TMPAMOM 0 IUIOCKOCTH, MEXIY
IJIOCKOCTSIMU, MEXKIY CKPEIIMBAIOIIUMUCSA HPSIMBIMH,
MEXY TPOU3BOIBHBIMU (PUTYpaMU B TPOCTPAHCTBE.
@OopMyIMpPOBaHHE U JI0KA3BIBAHUE OCHOBHBIX TEOPEM O
paccTostHUsIX  (T€OpEM  CYILIECTBOBaHUS, CBOMCTBA).
N300paxkeHne Ha yeprexax M MOJEISIX PACCTOSHUS U
0o0OCHOBaHME CBOMX cCyxneHuidd. OmpeneneHue u
BBIYMCIICHHE PACCTOSHUMN B mpocTpaHcTBe. [IpumeHeHue
dbopMynl U TeopeM IUTAHMMETPUM [UIsl PEIICHUs 3ajad.
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O3HakomieHne c MTOHSATHEM NapajyIeIbHOTO
IIPOCKTUPOBAHUSA U €ro cBoMcTBaMH. POpMyIHpOBaHUE
TEOpeMbl O IUIOIIAJAA  OPTOTOHAJBHOM  MPOEKIIMH
MHOT'OYTOJIbHUKA.

[Ipumenenne Teopuw s OOOCHOBAHHS TIOCTPOCHHUH H
BBIYMCIICHUH.

ApryMEHTHPOBaHUE CBOMX CYXAEHHUM O B3aUMHOM
PaCTONI0KEHUU MPOCTPAHCTBEHHBIX PUTYD

MHOrorpaHHuKH

Onncanne W XapakTEpUCTHUKA  PA3IMYHBIX  BHJIOB
MHOTOTPaHHUKOB, IIE€PEYUCIEHUE HX DJJIEMEHTOB H
cBOMCTB. M300pakeHre MHOTOTPaHHUKOB U BBITIOJIHEHUE
IIOCTPOEHHUS Ha  H300pakeHUsIX u MOJEIIAX
MHOT'OTPaHHUKOB.

BplunciieHne JIMHEMHBIX 3JEMEHTOB U YIJIOB B
MIPOCTPAHCTBEHHBIX KOH(UTYpAIUIX, apTyMEHTUPOBaHHE
CBOUX CYXICHUMH.

XapakTepucTuka U HM300pakeHHE CEUeHHUs, pPa3BEPTKHU
MHOT'OTPaHHUKOB, BBIYHCIICHHE iouanen
noBepxHocTel. [locTpoeHune mpocTelmux ceueHuid Kyoa,
npu3Mbl, nupamusl. [Ipumenenue ¢GakToB U CBEACHUN
13 INIAHUMETPUU.

O3HakOMJIEHHE C BUAAMHM CHUMMETPHIl B IPOCTPAHCTBE,
dhopmynupoBaHue omnpeaeIeHu u CBOMCTB.
XapakTepucTuka CHMMETPUM  TEl  BpallleHHs U
MHOT'OTPaHHUKOB.

IIpuMeHeHre CBOMCTB CUMMETPHUH IIPU PELICHUU 3a]ad.
Hcnonb3oBanue PpUOOPETEHHBIX 3HaAHUU JUIst
UCCIIEIOBaHUsI M MOJEIMPOBAHUS HECIOKHBIX 3azad.

N3o6paxenue OCHOBHBIX MHOTOTPaHHHUKOB U
BBITIOJIHEHUE PUCYHKOB I10 YCIOBUAM 3a7a4
TeJia ¥ MOBEPXHOCTH BpallleHUS O3HakomieHue c BUJIAMU Ten BpallleHus,

dbopMynupoBaHHE WX  ONPENCICHU U  CBOWCTB.
@opMyIHpPOBAHUE TEOPEM O CEYEHUU IIapa MIOCKOCTHIO
Y TUTOCKOCTH, KacaTelnbHOU K cepe.

XapakTepucTuka M M300pakKeHUEe TeJ BpalleHMs, HUX
pPa3BEpPTKH, CEUECHUS.

Pemrenne 3amay Ha NMOCTPOEHHE CEUEHUH, BBIYHMCIICHHE
JUIMH, PpacCTOSAHUM, yrioB, ruiomane. IIpoBeneHue
JIOKA3aTeNIbHbIX PACCYKJIECHHM IIpU pElIeHUuW 3ajad.
IIpuMeHeHHEe CBOMCTB CUMMETPUU IIPU PELICHHUH 3a7ad
Ha TeJla BpalleHusi, KOMOWHAIMIO Tel.

N300pakeHNe OCHOBHBIX KPYTJIBIX TET WM BBITIOJHEHUE
PUCYHKA IO YCIIOBUIO 3a7a4u

HN3mepenus B reomeTrpuu

O3HakOMJICHHE C TOHSATUSAMHU TIUIOMATU H 0o0BbeMa,
aKCMOMaMH U CBOWCTBAMH.

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

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

W3yuenne ¢GopMyn s BBIYMCIEHHUS  IUIomIaneit
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MOBEPXHOCTE MHOTOTPAHHUKOB M TEJ BpallCHUS.
O3HaKOMJICHHE C MCTOJOM BBIUMCJICHHS ILJIOIIAIN
MMOBEPXHOCTHU C(ephl.

Pemenue 3aay Ha BBIYMCIICHHE TUIOMIAAEH TOBEPXHOCTH
MPOCTPAHCTBEHHBIX TEJ

KoopanHaTtbl 1 BeKTOPBI O3HakomieHue C TOHATHEM BekTopa. W3yueHue
JEKAPTOBOM CHUCTEMBI KOOpPAMHAT B IPOCTPAHCTBE,
MOCTPOCHHUE TIO 3aJaHHBIM KOOpPJIMHATAM TOYEK W
IIJIOCKOCTEH, HAX0XKICHUE KOOPAUHAT TOYEK.
Haxoxnenne — ypaBHEHUHl  OKpYXKHOCTH,  cepsl,
IJTOCKOCTH. BhIuncienrne paccTOAIHUN MEK1y TOUKaMH.
N3yuenue CBONCTB BEKTOPHBIX BEJIWYUH, MPABUI
pa3ioKEHUs BEKTOPOB B TPEXMEPHOM IPOCTPAHCTBE,
MpaBUJl  HAXOXKJIEHHMS  KOOpPAMHAT  BEKTOpa B
MPOCTPAHCTBE, MpaBUJl  JEHCTBUH C  BEKTOpaMHu,
3a/IaHHBIMUA KOOPJAMHATAMH.

[IpumeHeHue Teopyn NMpU pEeUICHUH 3a]1a4 Ha JEHCTBUSA C
BEKTOPAMH.

N3yuenne  ckanspHOro  NpPOU3BEACHUS  BEKTOPOB,
BEKTOPHOTO  YpaBHEHUs MPsSMOM U IUIOCKOCTH.
[IpumeneHne Teopuu Mpu pPelieHUuH 3aa4d Ha JEHCTBUS C
BEKTOpaMH,  KOOPJMHATHBIA  METOJ, I[PUMEHEHHUE
BEKTOPOB I  BBIUYMCIEHUA BEIUYMH YIJIOB W
paccrostHui.  O3HakOMJIEHME C  JOKa3aTeIbCTBAMHU
TEOPEM CTEPEOMETPUM O B3aUMHOM DPACHOJOKEHUH
MPSIMBIX U IJIOCKOCTEHN C UCMOJIB30BAHUEM BEKTOPOB

3.YCJOBUS PEAJIM3AIIMN YUYEBHOM JJUCHUATLINHBI

3.1. TpeOoBanussi K MHHMMAJIBLHOMY  MAaTEePHAIbHO-TEXHUYECKOMY
o0ecrnevyeHn 10

Peanuzanust yueOHON TUCHUIUIMHBI TpeOyeT HamMuusl yueOHOro KaOuHeTa
MaTEeMaTHKH.

[Tomemienne KkabuHETa JOJIKHO yIOBIETBOPATH TpeOoBaHusAM CaHUTAapHO-
sanuaeMuonorndeckux npasui U HopmaTuoB (CanlluH 2.4.2 No 178-02) u ObiTh
OCHAIIIEHO THIOBBIM 00OPYJOBaHHEM, YKa3aHHBIM B HACTOSIIMX TPEOOBAHHUAX, B
TOM YHUCJIE CHEIHAIM3UPOBAHHON yuyeOHOW MeOenpl0 M CpeACcTBaMH O0y4YeHHS,
JOCTaTOYHBIMH [l BBIMOJHEHHsS TPEeOOBaHMW K YPOBHIO MOJATOTOBKU
00yJaronmxcsi.

B kxaOunere 10KHO OBITH MYJIbTUMEIUHHOE 000PYI0BaHUE, TOCPEACTBOM
KOTOPOTO Y4YaCTHUKHA 0O0pa3oBaTeIbHOrO Ipoliecca MOTYyT MPOCMaTpUBaTh
BU3yallbHYI0  MHGOpMAIMI0 1O  MaTeMaTHUKe, CO3/aBaThb  IPE3EHTAlUH,
BUJIEOMATEPHUAIIbI, UHbIE JJOKYMEHTHI.

B cocra y4eOHO-METOIMYECKOTO M  MaTepUAIbHO-TEXHUYECKOTO
obecrieueHus MporpaMMbl Y4eOHOM TUCHUIIIMHBL « MaTeMaTuKa» BXOMAT:

* MHOTO()YHKIITMOHAJIbHBINM KOMILJIEKC MPENo1aBaTess;
* HArJsgHBIE TOCOOMS (KOMILJIEKTHI y4eOHBIX TaOJMI], TUTAKATOB, MOPTPETOB
BBIIAIOIINXCS YUCHBIX-MAaTEMaTHKOB H JIp.);
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* ”HPOPMAITMOHHO-KOMMYHUKATUBHBIE CPEJICTBA;

* SKPaHHO-3BYKOBBIC ITOCOOWS;

* KOMIUTICKT TEXHHUYECKOH JOKYMEHTAIlMH, B TOM YHCJIE MMAacIlopTa Ha CPeICTBa
00y4eHUS, MHCTPYKIIMH 110 UX MCIIOJIb30BAHHUIO M TEXHUKE O€30IMaCHOCTH;

» OubOMOTEeYHBIN (HOHI.

3.2. UudopMaumoHHoe odecnevyeHne o0yueHust

Ilepeyenb pexoMeHAyeMbIX y4eOHbIX wu3AaHuii, WHTepHeT-pecypcos,
AOTOJTHUTEIbHOM JUTEPATYPBI

OcHOBHas IuTeparypa:

No

Hctounuk
/11
bammakos M.M. Maremaruka: anrebpa M Hadajlla MaTeMaTHYECKOTO
aHajgu3a, TEeOMETpHUs: YYEOHUK I CTyId. YUpexXIeHU cpena. mpod.
1 obpazoBanus. - 4-e wusa., crep. / M.M.bammakoB. - Mocksa: UI]
"Axagemusa", 2017. - 256 c. — ISBN 978-5-4468-5988-7. — Tekct :
HETOCPEICTBEHHBIMN.

bammvakos M. Maremartuka (CIIO): yueOnuk / bammakos M.U. - 2-e u3n.,
2 |crep - MockBa: KHOPYC, 2019. - 394 c. — ISBN 978-5-406-06554-9. —
TekcT : HenoCPeACTBEHHBIN.

Bricmmass  martemaTtwka:  y4yeOHWK W TMPAKTHKYM  JUISI  CPEIHETO
npodeccuonanbHoro oopazosanusi / M. b. XpumnyHoa [u ap.] ; mox oOmiei
penakuuent M. b. Xpunynosou, U. 1. Lpiranok. — Mocksa : 3gatenscTBO
Opaiit, 2020.— 472c.— (IIpodeccuonanprHoe 00pa3zoBaHUE). —
ISBN 978-5-534-01497-6. — Tekcr : anektponHslii / ObC FOpaiit [caiiT].
— URL: https://urait.ru/bcode/471507 (nata obpamenus: 13.05.2021).

JlononHuTenbHAs IUTEpaATypa:

No

HUcTounuk
/o

boromonoB H.B. Ilpaktuueckue 3ansaTusa no marematuke. B 2-x u. Yactsp 1.:
yaeOnoe nocobue mms CIIO / H.B.boromonos. — 11-e u3zn., mepepad. u
norm. — Mocksa : Opaiit, 2019.— 326 c. (Cepus : Ilpodeccuonanbuoe
obpazoBanue). — ISBN 978-5-534-08799-4. — TekcT : HENOCPeICTBEHHBIN.

boromoinos H.B. IIpaktuueckue 3ansatus no marematuke. B 2-x 4. Yacts 2. :
yaebHoe nmocobue s CI10 / H.B.boromosnos. — 11-e u3a., nepepad. u jgor.
— Mocksa : Opaiit, 2019. — 251 c¢. (Cepus : IlpodeccuonanpHoe
obpazoBanue). — ISBN 978-5-534-08803-8. — TekcT : HEMOCPeICTBEHHBIN.

Hopodeea, A. B. Matematuka : y4eOHHUK [JIsI  CPEIHEro
npodeccuonanbHoro oopazosanus / A. B. Jlopodeea. — 3-e uzn., mepepaod.
u gon. — MockBa : WM3pmarensctBo IOpaiit, 2020. — 400 c. —
(ITpodeccuonansaoe obpazobanue). — ISBN 978-5-534-03697-8. — Tekcr
: anextporHbiid // DBC FOpaiit [caitt]. — URL: https://urait.ru/bcode/449047
(mata oOpamenus: 28.05.2021).

7 | HopodeeBa, A. B. Maremaruka. COOpHUK 3a1ay : y4eOHO-NPAKTHUECKOE
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nocobue s cpenHero mnpodeccuoHanpbHOTO oOpazoBanus / A. B.
Hopodeera. — 2-e u3n. — Mocksa : MU3gaTensctBo FOpaiit, 2020. — 176 c.
— (IIpodeccuonanbroe obOpazoanue). — ISBN 978-5-534-08796-3. —
Texct : oanexkrponnbii  //  OBC  HOpaitit  [caiit] —  URL:
https://urait.ru/bcode/449051 (nara o6pamienus: 28.05.2021).

HNudopmarimoHHbie 371€KTPOHHO-00pa30BaTeIbHBIE PECYPCHI:

Ne HcrTounuk
/1
1 DOnexktpoHHas 6bnbmuoTteunas cucrema «bubmmoTex. U3narenscTtBo K/Y»
https://mgri-rggru.bibliotech.ru
OnexTpoHHO-OMOMMoTeuHas cucremMa «M3matenbctBo  JlaHb»/ KO
2 | UmxkenepHo-Texuudyeckue Hayku (TromI'Y)
www.e.lanbook.com
DOnexkTpoHHO-OMOMmMoTeyHass cucrema elibrary» /  IIpaBooGiamatens:
3 | OGmecTBO ¢ orpannueHHOMN 0TBeTCTBEHHOCTHIO «PYHOIb) (RU)
https://elibrary.ru
4 DnexTpoHHO-GubmoTeunas cuctema « 95C JOPAWTY / www.urait.ru

[leproauyeckue n3aHus:

EcrecTBeHHbIE M TEXHMYECKHE HAyKH : Hayd. KypHaln /ria. pen. A. S
XaBkuH. — MockBa :  OOQO "MzparensctBo '"Cnyramkt', 2002 — —

I Beixonut 12 pa3 B rog. — ISBN neuatHoit Bepcuu 1684 — 2626. — Tekcr :
HETIOCPEICTBEHHBIMN.
BECTHHUK BOPOHEXCKOI'O I'oOCYAJAPCTBEHHOI'O
YHUBEPCUTETA. CEPUA : OU3UKA. MATEMATUKA : HayuHbIil
5 | KypHan / yapeautens : BopoHexckuil rocynapcTBEHHBIH YHHUBEPCUTET. —

Boponex : 2000 — .— Yucno BeinyckoB B roa: 4. — ISSN neuatHoit
Bepcuu: 1609-0705. — Tekct : anexktponusiii // BC elibrary [caiiT]. — URL
: https : //elibrary.ru (maTta oOpamienus: 01.06.2021)
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4. KOHTPO.Ib Y OIIEHKA PE3YJIbTATOB OCBOEHUWS YUEBHOUN

JUCHUIIIAHBI

KonTpoib W omeHka pe3ylbTaTOB OCBOCHHS YYEOHOW JTUCHUILIIMHBI
OCYULIECTBJISIETCS MpernojaBareyieM B TMPOLEcce NPOBEICHUS MPAKTUYECKHUX

3aHATUM ©W  J1abOpaTOpHBIX padoT,

TECCTUPOBAHUA, a TaAKKC BbIIIOJHCHUSA

00yJarOIMMMUC UHANBUYATbHBIX 3aaHUM, TPOCKTOB, UCCIICIOBAHUI.

Pe3yabTaTnl 00yyeHus
(ocBOCHHBIC YMEHHUS)

®opMbI M METOABI KOHTPOJIS U OLleHKH
pe3yJabTaToOB 00y4eHHsI

* IUYHOCHIHBIX:

—c(OpMHPOBAHHOCTh  MPEJCTaBICHUA O
MaTeMaTHKE KaK YHUBEPCAILHOM  SI3BIKE
HAyKH, CPEJICTBE MOJCIUPOBAHUS SABJICHUN U
MPOIIECCOB, UCSIX U METOJ]aX MaTEMATHKH;

9KCHepTHaH OLCHKA BBIITOJIHCHUSA
MPaKTUYECKOU PabOTHI.
9KCHepTHaH OLCHKA BBIITOJIHCHU A
CaMOCTOSITEIIbHOU PaOOTHI.

- TIOHMMaHWEe 3HAYUMOCTU MaTEMAaTHKHU IS
HAyYHO-TEXHUYECKOTO nporpecca,
c(hOpMUPOBAHHOCTH OTHOIICHUS K
MaTeMaTHKe KaK K 4YacTH 00Ile4YesIoBeYeCKOn
KyJIbTYypbl 4epe3 3HAKOMCTBO C HCTOpUEH

9KCHepTHaH OLCHKA BBIITOJIHCHU A
MPaKTUYECKOU pabOTHI.
9KCHepTHa$I OLCHKA BBIITOJIHCHU A
CaMOCTOSITEIIbBHOU PaOOTHI.

pa3BUTHS MaTeMaTHKH, HBOJIIOLIUEN

MaTeMaTHUYCeCKUX UJICH;

—pa3BUTHE JIOTMYECKOTO MBILIIEHHS, | DKCIIEPTHAs OLIEHKA BBIIIOJHEHUS
IIPOCTPAHCTBEHHOTO BOOOpaXeHUs, | MPAKTUUECKOH pabOoTHI.

QITOPUTMUYECKON KYJIbTYpPBl, KPUTHIYHOCTH
MBIIIJICHUSA Ha YPOBHC, HGO6XO,Z[I/IMOM JJISL
Oynyuieit mpoheccuoHaTbLHOMN ACITEIHHOCTH,
IS [IPOJOJIKEHUS o0Opa3oBaHUs Hu
caM000pa30BaHMsI;

DKcnepTHas OI[EHKA BBITIOJTHEHHS
CaMOCTOSITENIbHON PaOOTHI.

—OBJIQJICHUE MAaTEMaTUYCCKUMHU 3HAHUSIMH U
YMEHUSIMH, HEOOXOTUMBIMH B TTOBCETHEBHOM
KU3HHU, TUTS OCBOCHUS CMEKHBIX
€CTECTBEHHO-HAYYHBIX TUCTIUTUTAH "
JTUCITUTUIMH TTPO(ECCUOHATBHOTO 1UKIIA, IS
noJfydeHus: oOpa3oBaHUsI B 0OJAcTAX, HE
TpeOyIOMmuX YrayOoJeHHOW MaTeMaTU4ecKOM
MIOJITOTOBKH;

9KCHepTHaH OLCHKA BBIITOJIHCHU A
MPaKTUYECKOU PabOTHI.
9KCHepTHaH OLCHKA BBIITOJIHCHU A
CaMOCTOSITEIIBHOU PaOOTHI.

—TOTOBHOCTH u CIOCOOHOCTH K
00pa3zoBaHMIoO, B TOM quCIe
caMo00pa30BaHUIO, Ha TPOTKECHUU BCEH
KM3HH,  CO3HATEJBHOE  OTHOIICHHE K
HETPEPHIBHOMY 00pa30BaHUIO0 KaK YCIOBHIO
YCTIEITHOM npodeCcCuoHATBHON "
0OIIIECTBEHHOM I€SATEILHOCTH,

9KCHepTHaH OLCHKA BBIITOJIHCHU A
MPaKTUYECKOU PabOTHI.
9KCHepTHaH OLCHKA BBIITOJIHCHUA
CaMOCTOSITEIIBHOU PaOOTHI.

—  TOTOBHOCTb W  CHOCOOHOCTH K
CaMOCTOSTEIILHOU TBOPYECKOMN u
OTBETCTBEHHOH NEATEIbHOCTH;

DKcnepTHas OI[EHKA BHITOJTHEHHS
PaKTUYECKOH paboTHI.
DKcnepTHas OI[EHKA BBITOTHEHHS
CaMOCTOSITENIbHON PaOOTHI.
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—TOTOBHOCTh K KOJUIGKTUBHOW paborTe,
COTPYAHUYECTBY CO  CBEPCTHUKAMU B
00pa3zoBaTenbHON, OOIIECTBEHHO TOJIC3HOM,
y4eOHO-UCCIIEIOBATENIbCKOM, MPOEKTHOH |
JIPYTUX BUJAX JIEATCIbHOCTH;

DKcnepTHas OI[EHKA BBITOITHEHHS
PaKTUYECKON paboTHI.
DKcnepTHas OI[eHKA BBITIOITHEHHS
CaMOCTOSITENIbHOU PaOOTHI.

—OTHOIIICHUE K npodeccHoHaIbHOM
JEATCIBHOCTH KaK BO3MOXKHOCTH Y4acTHs B
pCHICHUN JIMYHBbIX, OGH.[GCTBGHHBIX,
rOCYJapCTBEHHBIX, 00LIeHAMOHATIBHBIX
npobiewm;

9KCHepTHaH OLCHKA BBIITOJIHCHU A
MPaKTUYECKOU PabOTHI.
9KCHepTHaH OLCHKA BBIITOJIHCHU A
CaMOCTOSITEIIBHOU PaOOTHI.

® Memanpedmemubtx:
~YMCHHUC CaMOCTOATCIBHO ONPCACIATH LCIIN
JCATCIIBHOCTH n COCTaBJIATH I1JIaHbI

JeSATEIbHOCTH; CaMOCTOSITEJIbHO
OCYIIIECTBIISTH, KOHTPOJIMPOBATH u
KOPPEKTUPOBATh NEeSITEIbHOCTD;

UCIIOJIB30BaTh BCE BO3MOXKHBIE PECYPCHI IS
JOCTHIKCHMS.  IIOCTABJICHHBIX  LCJIEH U
peanu3anuu [IJIJaHOB JEeATEIbHOCTH;
BBIOMPATH YCIICIIHbIE CTpaTeruu B
Pa3IUYHBIX CUTYALUSX;

DKcnepTHas OI[EHKA BBITIOJTHEHHS
NPaKTUYECKOH paboTHI.
DKcnepTHas OI[EHKA BBITIOTHEHHS
CaMOCTOSITENIbHON PaOOTHI.

— yMEHHE TMPOJYKTUBHO OOIATBCA U
B3aMMO/ICMCTBOBATH B MPOIECCE COBMECTHOM
JESTEIIbHOCTH, YYUTHIBATh MO3UIUU APYTUX
YYaCTHUKOB  JICITEIBHOCTH, 3(PPEeKTHBHO
paspematb KOH()IUKTHI;

DK3aMeH.

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

— BIAJACHHE HAaBBIKAMHU I103HABATEIIBHOM,
y4eOHO-UCCIIEIOBATEIbCKOM U TPOEKTHOM
JEATCIIBHOCTH,  HABBIKAMH  Pa3pELICHHUS
npo0yieM; CIOCOOHOCTh W TOTOBHOCTHh K
CaMOCTOSITCIIBHOMY IIOUCKY METOJI0B
peILIeHNUs TPAKTUUECKHUX 3a]a4, IPUMEHEHUIO
pa3IMYHBIX METOJOB IO3HAHNUS;

OK3aMeH.

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

—  TOTOBHOCTH 51 CII0OCOOHOCTD K
CaMOCTOSITENILHOM uHGOPMAITMOHHO-
HO3HaBaTeJ’IBHOﬁ ACATCIIbHOCTH, BKJIO4Yasa
YMEHHE OPHEHTHPOBAThCS B  Pa3IUYHBIX
UCTOYHUKAX  WHPOpMALUU,  KPUTHUYECKH
OIIEHUBATh u HHTEPIPETHPOBATD
UHPOPMALIMIO, TIOTYYaeMyI0 M3 Pa3IHUHBIX
HNCTOYHHUKOB;

DK3aMeH.

DKcnepTHas OI[EHKA BBITOTHEHHS
PaKTUYECKOH paboTHI.
DKcnepTHas OI[EHKA BBITIOJTHEHHS
CaMOCTOSITENIbHON Pa0OTHI.

- BJIaACHUC SI3BIKOBBIMH cpeacTBamMu:
YMCHHUE SCHO, JOTMYHO KW TOYHO H3J1araTtb
CBOIO TOYKY 3pCHU, HUCIIOJIB30BaTh
AZICKBATHBIC A3BIKOBBIC CPEACTBA,

DK3aMeH.

YcTHBIN onpoc.

3KCHepTHa5I OLCHKA BBIITOJIHCHU A
MPaKTUYECKOU PabOTHI.
3KCHepTHa5I OLCHKA BBIITOJIHCHUA
CaMOCTOSITEIIbBHONU PaOOTHI.

— BJaJeHWC HaBBIKAMH I103HABATCIILHOM
pedaekcuy Kak OCO3HAaHUS COBEPIIAEMbIX
JEUCTBUIA M MBICIUTEIBHBIX IPOLIECCOB, UX
pe3yJbTaTOB U OCHOBaHMi, T'PaHUIl CBOETO
3HAHUS ¥ HE3HAHUS, HOBBIX MO3HABATEIbLHBIX

YcTHBIM onpoc.

TectupoBanue.

9KCHepTHa$I OLCHKA BBIITOJIHCHU A
MPaKTUYECKOU PabOTHI.
9KCHepTHa$I OLCHKA BBIITOJIHCHU A
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3a/1a4y ¥ CPEJICTB JIS MX TOCTHKCHUS;

CaMOCTOSITEIIBHOU PaOOTHI.

—  [EeJNeYCTPEMIICHHOCTh B TOHWCKaX W
NPUHATHH pEIIeHUH, cOOOpa3uTEeNbHOCTh U
UHTYHIUS, Pa3BUTOCTh MPOCTPAHCTBEHHBIX
MPEICTaBICHHIA, CIIOCOOHOCTH
BOCIIPUHHMATh KPAcOTy U TAPMOHHUIO MUPA;

YcTHBIN onpoc.

9KCHepTHa5I OLCHKA BBIITOJIHCHUSA
MPaKTUYECKOU PabOTHI.
9KCHepTHa5I OLCHKA BBIITOJIHCHU A
CaMOCTOSITEIIBHOU PaOOTHI.

* nPpeOMemHuIX:

— c(hopMHPOBAHHOCTH MIPECTABICHUN O
MaTeMaTHKe KaK YaCTU MUPOBOMN KYJIbTYpbI U
MECTE MaTEMAaTUKU B COBPEMEHHOM
UBUJIM3AIUH, CTIOCO0aX OMUCAHUS SIBICHUN
peaIbHOTO MUpa Ha MATEMaTHYECKOM SI3bIKE;

YcTHBIN onpoc.

TectupoBanue.

OKcrnepTHas OLEHKA BBIITIOJIHEHUS
PaKTUYECKOH paboTHI.
OKcIepTHas OLEHKA BBIIIOJIHEHUS
CaMOCTOSITENIbHON PaOOTHI.

— c(opMHUPOBAaHHOCTh MPEJACTABICHUNA O
MaTE€MaTUYECKUX MOHATUAX KaK Ba)KHEHIIMX
MaTEMATHYECKUX MOJEIAX, IO3BOJIAIONINX
ONMUCBHIBATh U U3Yy4aTh pa3HbIC MPOLECCH U
SBJICHUS; ITOHMMAaHHE BO3MO>KHOCTH
AKCHOMaTHYECKOTO ITOCTPOCHHUS
MaTEMaTU4YECKUX TEOPH;

TectupoBanue.

9KCHepTHa5I OLCHKA BBIITOJIHCHU A
MIPaKTUYECKOU PabOTHI.
9KCHepTHa5I OLCHKA BBIITOJIHCHUA
CaMOCTOSITEIIbHOW PaOOTHI.

— BHIAJACHHE METOJAMH JOKAa3aTClIbCTB U
aJTOPUTMOB pelieHus, YMEHHE nX
NPUMEHATb, MPOBOJUTH  JIOKA3aTEJIbHBIC
pacCyXJIeHHs B XOJ€ PEIICHUs 3a/1aY;

TectupoBanue.

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

— BJIaaAC€HUC CTaHAAPTHBIMU IMIpUCMaMHU

PCIICHUA pallnOHAJIbHBIX n
HppannoOHaIbHBIX, ITOKa3aTCIbHBIX,
CTCIICHHBIX, TPUTOHOMCTPHUYCCKUX

YpaBHEHU U HEPAaBEHCTB, HUX CHCTEM;
HCIIOJIb30BAHUC TOTOBBIX KOMIIBOTCPHBIX
nporpaMM, B TOM 4YHCIIE€ AJIsl TOUCKA MyTH
PCIICHHUA )41 HIUTIOCTpalun peuicHusd
ypaBHEHU U HEPABEHCTB;

TectupoBanue.

9KCHepTHa5I OLCHKA BBIITOJIHCHU A
MPaKTUYECKOU PabOTHI.
9KCHepTHa5I OLCHKA BBIITOJIHCHUSA
CaMOCTOSITEIIbHOW PaOOTHI.

— cpOpMHUPOBAHHOCTH TMpEJCTaBICHUN 00
OCHOBHBIX  IOHATUSAX  MaTEMaTHYECKOro
aHaM3a ¥ X CBOWCTBAX, BJIAJICHUE YMEHUEM
XapakTepu3oBaTb  IOBEJCHHE  (YHKLHH,
UCIIOJIb30BAaHUE TOJNYYCHHBIX 3HAHUNA IS
OINUCaHUS u aHaiImM3a peanbHbIX
3aBHCHUMOCTEI;

YcTHBIM onpoc.

DK3aMeH.

TectupoBanue.

OKcIepTHas OLEHKA BBIITIOJIHEHUS
NPaKTUYECKOH paboTHI.
OKcInepTHas OLEHKA BBIIIOJIHEHUS
CaMOCTOSITENIEHON PaOOTHI.

— BIAJACHHE OCHOBHBIMU TOHATUAMHU O
IUIOCKHUX u IIPOCTPAHCTBEHHBIX
TreOMETPUUECKUX (HUrypax, HX OCHOBHBIX
CBOWCTBAaX; C(HOPMUPOBAHHOCTb  YMEHMS
pacro3HaBaTh TreoMeTpuyeckre (Gurypsl Ha
yeprexax, MOJIEISIX M B PEaJbHOM MHUDE;

YcTHBIM onpoc.

OK3aMeH.

TectupoBanue.

OKCHepTHas OLICHKA BBIOJIHEHUS
PaKTUYECKOH paboTHI.
OKCHepTHas OLICHKA BBIIOJIHEHUS
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IpUMEHEHHE U3yICHHBIX CBOMCTB
reomeTpuueckux ¢uryp u dopmyn ans
peLIeHUs] TEOMETPUYECKUX 3aJad M 3a7ad C
NPAaKTUYECKUM COJCPKAHUEM;

CaMOCTOSITEIIBHONW PaOOTHI.

— chOpPMUPOBAHHOCTh MPEACTaBICHUN O
mpoueccax M SABICHUAX,  MMEIOIIMX
BEPOSITHOCTHBIA XapaKTEP, CTATUCTUYECKHUX
3aKOHOMEPHOCTSIX B PEAJbHOM  MHpE,
OCHOBHBIX IMOHATHUSAX 3JIEMEHTAPHON TEOPUH
BEPOSATHOCTEM; YMEHHUI HaXOOUTh Hu
OLICHUBATh  BEPOSITHOCTH  HACTYIUICHUS
COOBITUII B TMPOCTEHIINX NPAKTUYECKUX
CUTyallUsiX MU OCHOBHBIE XapAKTEPUCTUKU
CIIyYalHBIX BEJINYMH;

DK3aMeH.

TectupoBanue.

OKcIepTHas OLEHKA BBIIIOJIHEHUS
PaKTUYECKON paboTHI.
OKcIepTHas OLEHKA BBIIIOJTHEHUS
CaMOCTOSITENIbHON PaOOTHI.

— BIIQJCHUE HABbIKAMU HCIIOJIB30BaHUsA
TOTOBBIX KOMIIBIOTEPHBIX IIPOrpaMM IpH
pelIeHuy 3a1ay.

YcTHBIN onpoc.

DK3aMeH.

TectupoBanue.

9KCHepTHa$I OLCHKA BBIITOJIHCHU A
MPaKTUYECKOU PabOTHI.
9KCHepTHa$I OLCHKA BBIITOJIHCHU A
CaMOCTOSITEIIbBHONU PaOOTHI.
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PaspatGoTunku:

COD MI'PH TIpenoaaBaresb W H.C. I'aBpioiukuaa
7
-7 j g
COd MI'PH Npero/1aBaTens & 27 T .H.3ybkosa
JKCHEpPThI:
JOKTOP TEXHHYCCKNY HAVE, /

3aB.Kaeapoi BrICIICH _

CTU HHUTY «MHCuC» MATEMATHKH H MH(OPMaTHKH Tz E.I".'Kabynosa
(mecTo padoTe) (3AHHMAEMAS NONAHOCTD) /ﬂmnnca. HHHUHAELL, (haMHTHS )

OpEnoaBaTelb MATEMATHEH H

CO® MI'PH HHQOPMATHKH : 74; . H.®enoposa

(mecTo padors) (3aHUMaEMaR TOKHOCTE) (ndansce, uHnmans, gamiins)



JKCIEPTHOE 3AKTIOYEHHE
Ha pabodyio nporpaMMy yaeOHOH JHCIHILTHHBL:
«MatemaTuka» (0a30BEIi YPOBCHE)
21.02.10 Teo0rns B pa3zBeIka HeTAHBIX H FA30BBIX MECTOPOAKICHHIL.

PaspaGoruukn: 3ybkopa I'anmuna Hukonacsna u [aspromkuna Haranus Cepreerra, MpenoapaTelu
CTapoocko/IBECKOTO dummana degepanbHOr0 TOCYAApCTHEHHOrO  OHILKETHOTO 00pal0BaTenEHOro
yupeikIenns peicmero obpalosanns «PoccHiCKuHA roCyIapCTBEHHEIH Te0NOropasBeiouHbIH YHHBEPCHTET
umenn Cepro Op/UKOHHKH13E.

Paouas nporpaMMa coCToHT H3 macnopra pabouei nporpaMMsl yueOHOH THCHHIIMHBL CTPYKTYPH H
MPUMEPHOTO COjlePKanHs yueOHOl THCIANIHHLL VCIOBHH peamH3anny yueduol THCIHIUIHHEL KOHTPOIS H
OIEHKH PE3YIbTATOB OCBOSHHA YICOHOH JIMCIHILTHHDL.

B palouelil mporpavme o0O03HaueHbl 3alaud M UeNH YYeOHOH THCUMILUTHHEL, PEKOMEHIyemoe
KOTMHUECTBO YacoR JUTd chelmansHocte 21.02.10, npemycMorpenoe MakCHMANLIOH yueOHOH HarpyskH
obyaalomerocs (351 1ac), B TOM T

~  oOw3aTenbHAas ay/MTOPHAS y4ednas Harpyska obyuatomerocs - 234 aca;
~  caMoCTOATENbHAN paboTa/KoHeyIETAIHH o0yyaromerocs - 111/16 gacos.

Cozepianue JTUCHANIMHLL oDecnevMBacT NOCTH/KEHHE CTYACHTAMH JIHIHOCTHRIX, HPCIMCETHBIX H
MeTAlpeMETHRIX PeIYILTATOR COIIACHO NPHMEPHOH MpOrpamMme (OI'AY ®HPO) no cneuuanbHocTH. B
paboueii NPOrpaMMe OTPAKCHEI CAeIyHOIIHe TEMATHYECKHE pasaeibl:

tema 1, PazsaTHE MOHATHA O YHCAE,

rema 2. YpapHeHHs H HEpaBeHCTBa,

tema 3. Kopuu. crenenn u norapudMel,

TeMa 4, DneMenTH KOMOMHATOPHKH,

tema 5. OCHOBRBI TPHTOHOMETPHH,

Tema 6. DyYHKIMK U HX CBOHCTRA,

Tema 7. Hagana mareMaTHYSCKOro aHamn3a,

Tema 8. Hurterpan u ero npiMcHCHHEE,

Tema 9, Koop/IHHATEL H BEKTOPEL,

rema 10. TTpsiMble H IIOCKOCTH B IPOCTPAHCTRE,

rema 11, MHOrorpanHuKH H KpYIbIe,

tema 12, Tena H nOBEPXHOCTH BpalleHHd,

tema 13, M3MepenHd B reoMeTpHH,

Tema 14. DIeMEHTEI TEOPHH BEPOATHOCTEH H MATEMATHYECKOH CTATHCTHKM.

dopmbl M METOOBI KOHTPOJAA H ONEHKH Pe3yILTaTOR OCBOCHHS JIHCIHILIHHLL COOTBCTCTBYIOT
pesyasTartam o0y4eHns, B TOM Yic/ie ODIHIM KOMIETeH IHAM.

Crivcok v4eOHBIX HIIAHTH COOSPHUT OCHOBHYIO H JIOTIOIHHATENBHYHO NHTEPaTypy. HHPOPMALIHOHHEIC
JICKTPOHHO-00PA30BATETBHAIE PECYPCLL, NEPHOHYECKHE H3MAHHUS, MO3BOJAKOIME OCBOUTH COJICPIKaHuE
yueBHoil AHCIHILHALL B IOTHOM 00keMe.

PaGouas nporpamMa mMoker OBITL PEKOMeH/0BaHA 118 [PHMCHCHHA B yueQHOM mOpolecce 1o
cnemmaneroctu: 21.02.10 Teonorus u passeaxa HediTAHEIX H TA30BLIX MECTOPOKIEHHH.
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DKCIIEPTHOE 3AKJIIKOUEHHUE
Ha pabowuie IPorpaMMbl AMCIHIUIHHEL «MaTeMatHKka» 10 cnenManbHocTaM (5a30BEIi VpoBeHs):
21.02.10 T'eonorms u pazseska HeTAHBIX H TA30BLIX MECTOPOAK/IEHMI;

Paspadorunkn — 3ybxosa ['ammna Hukonaerna i Tappromxuna Hatamas Cepreerna, npenonasatens
CTapoockoabeKoro (umHana  (eaepalbHOre rocyIapeTBeHHoOro  OJuKeTHOro  00paloBaTebHOro
VUpeHIeH s BRICIIEro o0pasoBannx «Poceuiickuil TocyIapcTBEHHBIA re0N0ropasBeIouNLIl ViTHBepCHTET
uMeHu Cepro OprKoHHKHIZC.

Paboume nporpamMmbl COCTOAT H3: NACOpTa padodeil mporpaMMEl Y9eGHOM IMCIHILTHHEL CTPYKTYpEI
H IIPHMEPHOTO COIEPKAaHAL YIcOHO0i AHCIHIUIMERL, YCIOBHIT peaTH3auy y9eGHON THCUUIUTANEL KONTPOs
H OlIEHKH Pe3yILTATOB OCBOCHHS yueOHOH THCIHITIHIEL

B paGoumx nporpaMmax o0O03HAYCHBI 3a1a4d H LETH YIcOHOH THCHMIUIMHBEL DPEKOMEHIVEMOE
KONH4ecTRO 4acos (ams cnemmaneroctn 21.02.10 ), 2 npexyeMoTpeHo MakCHMATEIOH yaeOHol HArpy2KH
obyuaromeroca 351 gac, B Tom yncne:

obs3aTenpHoH ay IHTOpHOI yueOHO# Harpy3kn odygalomerocs 234 vaca;

CaMOCTOATENLEHOH paboTh obyuatomerocd 117 yacos.

CozepikaHue AHCLHIIHELI COOTBCTCTRYET TPeDOBAHHAM K 3HAHMAM, VMEHHSM M HABBIKAM COITIACHO
MMICC3 no crmenmambiocTd W GopMHPYEMBIM KOMIETEHOHSM coriacko ®IOC CIIO. B paGounx
OporpaMMax OTpaxkeHbl Temarnieckue paznentl: Pazmen 1.Anrefpa: tema 1.1. Passurne mousTas o yucie,
TeMa 1.2, YpasHeHus u HepasencTsa, TeMa 1.3.Kopuw, crenenn u norapudmer, tema 1.4, OyIKUHN B UX
cBoficrBa, Tema 1.5.0cHoBbl TpHroHOMeTpHH. Pazjien 2 Hawana marTemarmueckoro amamuia: Tema 2.1.
Hauama maremarnueckoro amamma. Pasnmen 3.Teomerpus: tema 3.1. Koopmumatsl v sekrops, Tema 3.2.
IIpavbie u nnockocTH B mpoctpancTie, tema 3.3, Muororpaunmkn, tema 3.4, Tera M IOBepXHOCTH
Bpamenud, TemMa 3.5. Mamepenua B reomerpun. Paszien 4. KomOMHaTOpHKa, CTATHCTHKA H TECOPHSA
BeposTHOCTER: Tema 4.1, Dnementsl komOunaropukd, Tema 4.2, DIEeMCHTEL TEOpHM ReposTHOCTEH H
MaTEMaTHYeCcKOH CTATHCTHEH.

VpoBHH OCBOCHHA Y4YeDHOI0 MATEPHATA COOTBETCTBYIOT €r0 CONEPKAHMIO M 3HAYHMOCTH JUTS
thopMHpOBAHNA 3HAHWH, YMEHHIT.

QOopMEl H METO/IbI KOHTPOIIA H ONCHKH COOTBETCTBYIOT PE3yIbTaTaM OOVYeHMs, B T.4. M oOmmM
KOMIIETEHTIHAM,

Crnacox yueOHLIX H3MaHWi COePIKHT JIHTEPATYPY H MITepeT HCTOYHMKH, MO3BOAMIONHE OCBOHTL
coJlepkaHie VIeOHOH THCHHIUIHHLL B I0JHOM 00BEME.

PaBoume mporpammbl MOTYT OBITE PEKOMEHJIOBAHBL LIS NPHMEHEHHS B y4eOHOM Tpolecce 1o
cremHanbHoeTd: 21.02.10 Teomorns v pazsejika HeTAHRIX H TA30BEIX MECTOPOKICHHIE,
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Pabouass rnporpamMva y4eOHOH JHCIHILUTHHEL pazpabotana Ha ocHore @enepalbHOro
rocyapeTBeHnoro ofpaloBarelibloro crannapra (manee @I'0C) no CNCHHAILHOCTAM CPEAIHCIO
npodeccHorankHOTO 00paloBaHus (Ianee CI10): 21.02.10 Teoaorns H pasBeaka HeQTAHLIX W
FA30BLIS MECTOPOUM/ NNl moJe3HbIX HCRONACMBIX (vre. npuxazom Muuodpuaykn Poccun or
12.05.2014 Ne 491).

Opraanzaiua-paspaboTIHK:,

Crapoockoabckuil  fuimMan  (elepalbHOre  rocyapcTBCHHOIO OIOMKETHOTO  0Dpa30BaTENILHOTO
yapexicnus  meicmero  obpasopanus  «POCCHHCKMH FOCY/IAPCTBEHHBIA  FEOIONOPa3BCIOMH bif
yuunepenTter nyenn Cepro Opmxonnkaase» (COD MI'PH)

PazpaboTunKm:
Taspromkrna Hatamas CepreeBHa, Npenoaasarelb MaTeMaTHKH COD MI'PH
Jyokosa I'wimHa HukonacsHa, npernojapare)ib MATCMaTHKH COd® MI'PH

PACCMOTPEHA U OJOBPEHA
Ha 3aceJaHHH PEIMETHO-IIHKIOBOH KOMHCCHH MATEMATHKH, (PH3HKH H HH(OPMATHKH
Mporoxon Ne 10 _ o1 « 01» wons 2022 rona

lipenceaarens TTHIK: _ _ HL.C. T'appronikuHa

PEKOMEHAOBAHA

yuefno-meTomaueckuM oTaenoM CO® MI'PH

« 0lw mions 2022 rona
Hauansung YMO %@é’ A.JL, TpyGuanunosa
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1. IACIHIOPT PABOYEM MPOI'PAMMBbI YUYEBHOM JUCHUITIJIMHBI

MATEMATHKA

1.1. O6aacTs npuMeHeHus padoyeii MPporpaMmbl

PabGouast mnporpamma y4yeOHOW JUCHHUIUIMHBI SBJISETCS YacThbIO IMPOTPaAMMBI
noAaroroBku cnenuanuctoB cpeanero 3seHa (IIIICC3) B coorBerctBUM ¢ PI'OC mno
cnenpanpHoctn  CIIO  21.02.10 T'eonmormst u pasBenka HEPTAHBIX U Ta30BBIX
MECTOPOXKICHUH MOJIE3HBIX UCKOIIAEMBbIX.

1.2. MecTro y4yeOHOH AUCHMUIUIMHBI B CTPYKType NPOrpaMmbl IOATOTOBKH
CIEeNHAJMCTOB CPEAHEro 3BeHa:
VY4eOHast AUCUUIUIMHA BXOJUT B MaTEMATUUECKUNA U OOIMN €CTECTBEHHOHAYYHbIN

LIUKIJL.

1.3. Hean wm 3agaum y4yeOHOM JAUCUMILIMHBI — TpPeOOBaHUSA K pe3yJbTaram
O0CBOCHHS YUeOHOM TUCHUIINHBI
B pesynbTaTe ocBOCHUS Y4EOHOU JUCHUTUIMHBI 00YYaIOIUNACS JOJKEH YMeTh:
—  pelaTth OpUKIAIHBIE 33]]a41 B 00JaCTH MPO(ECCUOHAIBHOMN 1eATEeIbHOCTH.
B pesynbraTe ocBoeHHs y4eOHOM TUCHUIUIMHBI 00YYaIOIHIICs TOKEH 3HATH!
—  3HAYEHUE MATEMAaTUKHU B MPO(PECCHOHAIBHON NEATEIbHOCTH U MPU OCBOCHHUH

IIICC3;

—  OCHOBHBIE MaTeMaTHUYE€CKHUE METOJbl PEIlECHUs MPUKIAIHBIX 3a7a4d B 00JacTH
npodeccruoHanbHOM 1eITeIbHOCTH;
—  OCHOBHBIE TOHATHS U METOJIbl MATEMAaTHUECKOTO aHaJN3a, IMHCWHON aireOp#l,

TCOPHUHU KOMINICKCHBIX YHCCII,

CTATUCTHUKH;

—  OCHOBBI HHTETPATHHOTO U TU(PEpEeHITMATEHOTO UCYUCIICHHUSI.

B cootBerctBUM ¢ ®I'OC CIIO no cnenuanbHocTu: 21.02.10 T'eonorust u paspenka
HEe(TSHBIX M TA30BBIX MECTOPOXKJIECHUM B paMKaxX OCBOCHHS YYEOHOW UCIUILIMHBI
«MareMaTuka» y CTyJIeHTOB (POPMHUPYIOTCS CICAYIOIINE KOMIICTCHIIUN:

TEOPUH BEPOSITHOCTEM H MAaTeMaTH4YECKOU

Kopn HanMeHoBaHue pe3ybTaTra 00y4eHHs
00IIIMe KOMIIETEHIINH

OK 1 [ToHnMaTh CYITHOCTh W COIHMAIBHYIO 3HAYUMOCTh CBOEHW OymyIie
npodeccuu, NposIBISITh K HEW yCTONYMBBIA HHTEpEC

OK 2 Oprann3oBbIBaTh COOCTBEHHYIO E€SATEIBHOCTh, BBIOMPATH THUIIOBBIC
METOJbl U CHOCOOBI BBIMOJHEHHS] MPOQPECCHOHANBHBIX 3ajad,
OILICHHUBAThH UX 3(PPEKTUBHOCTH U KAYECTBO

OK 3 [IpyHUMAaTh peleHns B CTaHAAPTHBIX U HECTAHIAAPTHBIX CUTyalUsX U
HECTH 33 HUX OTBETCTBEHHOCTb

OK 4 OcymiecTBIsATh MOUCK U HCIOJb30BaHKUE MHGOPMAIIUU, HEOOXOAUMOM
s 3(QQEKTUBHOTO  BBINOJHEHUS  NpOo(ecCHOHAIBHBIX  3ajad,
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HpO(bCCCI/IOHaJII)HOI‘O " JIMYHOCTHOT'O PA3BUTHA

OK 5 Hcnonb3oBaTh MH(DOPMAIMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJOTUU B
npodeccuoHaNbHOMN ESITEIbHOCTU

OK 6 PaGotate B KoJulekTMBE H KoMmaHAE, S(PPEKTUBHO OOMIATHCS C
KOJUJIEraMH, PYKOBOJCTBOM, OTPEOUTEISIMU

OK 7 bpate Ha ce0s OTBETCTBEHHOCTh 3a pabOTy YJIECHOB KOMAaHJbI
(MOJYMHEHHBIX ), PE3yJIbTAT BHIMOJHEHUS 33/ laHUN

OK 8 CaMoCTOSTENNbHO ~ ONpPEACNITh  3a7aud  NPOo(ECCHOHATBHOTO |
JUYHOCTHOTO Pa3BUTHSI, 3aHUMATHCSI CaMOOOPa30BaHUEM, OCO3HAHHO
IJIAHUPOBATH MOBBIIICHUE KBATU(UKAIIUU

OK9 OpueHTUpOBaTbCA B YCIOBUSX 4YacTOM CMEHBI TEXHOJIOTHHA B
poecCHOHATLHON AESITEIPHOCTH

npogeccuoOHAIbHbIE KOMIIETEHIINH

IIK 1.6 [IpoBoauth wu3Mepenuss u 00pabaTbiBaTh JaHHBIE KOHTPOJBHO-
U3MEPUTENIbHBIX TPHOOPOB.

[K 2.2 Pa3pabatbiBaTh T€0JOTMYECKYI0 U TEXHOJIOTMYECKYIO TOKYMEHTAIUIO

Ha 6prHI/IC, HCIBITAHUC, JOKCILTyaTallMiO CKBAaXWH, Ha IIPOBCIACHHC
I‘COJ'IOFO-I‘CO(bI/I?)I/I‘{CCKI/IX I/ICCJ'IC,HOBaHI/Iﬁ B CKBa’KMHAX U MCpOHpI/I}ITI/Iﬁ
I10 ITOBBIIIICHUIO HC(bTCOT,Z[a‘{I/I I1J1aCTOB.

1 JUWYHOCTHBIX PE3YJIbTATOB:
Kon
JIMYHOCTHBIX
JINYHOCTHBIE pPe3y/IbTaThl
pe3yJbTaToB
peaaun3anui NporpaMMbl BOCIIUTaHUA
peaau3anuu
(Oeckpunmopul)
nporpaMMbl
BOCIIUTAHUSA
[IposBiIAOIMA W JIEMOHCTPUPYIOIIMM YBaXXEHHE K JIIOIAM TPYIa,
P 4 OCO3HAIOLIUMK LIEHHOCTh COOCTBEHHOro Tpyna. Crpemsuiics K
(GbOpMHPOBAaHUIO B CETEBOM Cpejie TUYHOCTHO M MPOGECcCHOHAIBHOIO
KOHCTPYKTHUBHOTO «IIM(POBOTO CIeaa
[IposBnsrOoMiA  CO3HATEIBHOE  OTHOLIEHHE K  HEIPEPHIBHOMY
JIP 14 00pa30BaHUIO KaK YCJIOBHIO YCICIIHOW MpoecCHOHATLHON |

00IIECTBEHHOH IEATEILHOCTH

1.4. KosimuecTBO 4acOB Ha 0CBOEeHHUE padoyeil MPOrpaMMbl y4eOHOM IUCHUIIUHBI:

MaxkcumanbHas yueOHast Harpy3Ka oOydaromerocsi, B TOM YHCJe: 72 gaca
O0s13aTenbHas ayIuTOpHas yueOHast Harpy3ka o0y4aronierocs 48 yacoB
CamocTosTenpHas paboTa 00yJaronerocs 22 4aca
Koncynpranuu 2 yaca




2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JUCHUNJIAHBI

2.1. O0bem y4eOHOM TUCHHMIIMHBI M BUAbI Y4€0HO padoThI

Bua yueOHoii padoThI Oo0bem
4acoB
MaxkcumasnbHasi yueOHasi HAarpy3ka (scero) 72
O0s13aTesibHAs ayIMTOPHAs yueOHasi Harpy3Ka (Bcero) 48
B TOM YHCJIE:
Ja00paTOpHbIE PaOOTHI -
IIPAKTUYECKHUE 3aHATHS 32
KOHTPOJIbHBIE paOOTHI 1
CamocrosiTesibHasi padoTa 00y4armerocsi (Bcero) 22
B TOM YHCJIE:
pellIeHue NPUMEPOB 12
pelenne 3aaa4 2
pEeLIEHNE CUCTEM YPaBHEHUN 2
pelIeHrne ypaBHEHUI 2
BBIYKCJICHUE ONPEICIUTENECH MATPULL 2
BBIUMCIICHHE  MAaTeMAaTHU4EeCKOr0  OXWJAHUA W JHUCIEpCUHU 2
CIIyYalHOMW BEJIMYHNHBI
2

Koncyabranuu

ITpomexxyTounas arrectanus B hopme AuddepeHIIUPOBAHHOIO 3a4eTa
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3. YCJIOBHUS PEAJIM3AIIMN YYEFHOM JJUCITUITJIMHBI
3.1. TpeOboBaHusi K MUHUMAJbHOMY MATEPHUAJIbLHO-TEXHUYECKOMY 00eCIeYeHUI0
Peanmzanust y4eOHOM IUCHMIUIMHBI TpeOyeT Haluuusg ydeOHOro kaOuHeTa

MaTeMaTHUKH.
O6opynoBaHue yueOHOTO KabrHeTa:

—  TI0CaJIOYHBIE MECTa MO KOJMUYECTBY 00YJarOIINXCS;

—  pabouee MECTO IpEroaaBaTers;

—  KOMIUICKT Y4eOHO-HAIJSITHBIX TOco0Omit «MareMaTukay;

—  o0BeMHBIC MOJIETT TEOMETPUIECKHUX (QUTYD;

—  IUTaKaThl IO TEMaM;

—  KJIacCHas JI0CKa;

—  cremiax / mkad A XpaHEeHUs] y4eOHO-HArJIsIIHBIX MaTePUaIOB U MOJIETICH.

TexHuueckue cpelcTBa oOyueHus: HOYTOYK Asus EEEPC
1001PEMN450\1G\1600G\10.1*WiF1\BT\4400mAh\ca.

3.2. UndopmannonHoe odecnevyeHue 00y4eHust
Ilepeyenb  pexkoMeHAyeMbIX  y4eOHbIX  u3daHuil, HHTepHeT-pecypcos,

JAOTOJIHUTEIbHOM JIUTEPATyPhI

OcHoBHas UTEpPATYpA:

Ne Hctounuk
/11
bammakos M.M. Maremaruka: anrebpa M Hadajla MaTeMaTHYECKOTO
aHajgu3a, TEOMETpHUs: YYEOHMK Ui CTyId. YUYpexXIeHU cpena. mpod.
1 obpazoBanus. - 4-¢ wusa., crep. / M.M.bammakoB. - Mocksa: HI]
"Axagemusa", 2017. - 256 c. — ISBN 978-5-4468-5988-7. — Tekct :
HEMOCPEICTBEHHBIN.

bammvakos M. Maremaruka (CIIO): yue6nuk / bammmakos M.U. - 2-e u3n.,
2 |ctep - MockBa: KHOPYC, 2019. - 394 c. — ISBN 978-5-406-06554-9. —
TeKCT : HenoCPeACTBEHHBIN.

Breiciass  maTtemaTtwka:  y4eOHMK M TMPAKTHKyM  JUIsl  CPEIHETO
npodeccuonansHoro oopazosanusi / M. b. XpumyHosa [u ap.] ; moa oOrieit
penakuuent M. b. Xpunynosou, U. . Lpiranok. — Mocksa : M3patenscTBO
Opaiitr, 2020.— 472c.— (IIpodeccuonanprHoe 00pa3oBaHHE). —
ISBN 978-5-534-01497-6. — Texkcr : anektponubiii / ObC FOpaiit [caiiT].
— URL: https://urait.ru/bcode/471507 (nata obpamenus: 13.05.2022).

JlononHuTenbHAsA IUTEPATYypA:

Ne Hcrounuk
/1
Boromosno H.B. Ilpaktuueckue 3ansatusa no matematuke. B 2-x 4. Yacrs 1.:
4 yuebHoe mocobue qisi CIIO / H.B.boromono. — 11-e u3a., nepepad. u
non. — Mocksa : Opaiit, 2019.— 326 c. (Cepus : Ilpodeccuonanpnoe
obpazoBanue). — ISBN 978-5-534-08799-4. — TekcT : HEMOCPEACTBEHHBIN.
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boromosioB H.B. IIpaktuueckue 3ansatusa no marematuke. B 2-x 4. Yactsb 2. :
yaebHoe nocodue s CI1O / H.B.boromonos. — 11-e u3z., nepepad. u gor.
— Mocksa : HOpaiit, 2019. — 251 c¢. (Cepus : IIpodeccuonanbHoe
obpazoBanue). — ISBN 978-5-534-08803-8. — TeKCT : HEMOCPEACTBEHHBIN.

HopodeeBa, A. B. Marematuka : y4eOHUK JJII  CPEIHErO
npodeccuonansuoro oopazosanus / A. B. JlopodeeBa. — 3-e uzn., mepepao.
u gon. — MockBa : WM3pmarensctBo IOpaiit, 2020. — 400 c. —
(ITpodeccuonansuoe oopazopanue). — ISBN 978-5-534-03697-8. — Tekcr
: anextponHsid // DBC FOpai [caiiT]. — URL: https://urait.ru/bcode/449047
(mata obpamenust: 28.05.2021).

HopodeeBa, A. B. Marematuka. COOpHUK 3a/1ay : y4eOHO-NPAKTUYECKOE
nocobue s cpenHero mnpodeccuoHanpbHoro obOpazoBanus / A. B.
HopodeeBa. — 2-e uzn. — Mocksa : M3gatensctBo FOpaiit, 2020. — 176 c.
— (IIpodeccuonanpHoe obpazoanue). — ISBN 978-5-534-08796-3. —
Tekct : onektponnbii //  OBC  HOpaiit  [caiit]. —  URL:
https://urait.ru/bcode/449051 (nara ob6pamenus: 28.05.2022).

NudopmarimonHbie 371€KTPOHHO-00pa30BaTeIbHBIE PECYPCHI:

Ne HcTounnk
11/T1
1 OnekTpoHHas oubnroreunas cucreMa «budbmoTex. U3narenbctBo KV »
https://mgri-rggru.bibliotech.ru
DnekTpoHHO-OMbnmMoTeyHass cucrtemMa «M3gatenbctBo  JlaHb»/ KO
2 | UmxenepHo-TexHudeckue Hayku (TromI'Y)
www.e.lanbook.com
DOnexkTpoHHO-OMOMMoTeuHass cucrema elibrary» /  I[IpaBoobmagaTens:
3 | OGmecTBO ¢ orpannueHHO# oTBeTcTBeHHOCTHhIO «PYHOb» (RU)
https://elibrary.ru
4 DnexTpoHHO-6ubmMoTeunas cuctema « 95C IOPAWUTY / www.urait.ru

ITepuonnyeckue n3IaHus:

EcTecTBeHHbIE M TEXHMUYECKHME HAyKM : Hayd. XypHan /ria. pen. A. S
XaBkuH. — MockBa : 0OOO "UzmarennctBo "Cnyraukt'", 2002 — —

I Beixoaut 12 pa3 B rog. — ISBN neuatnoit Bepcun 1684 — 2626. — Tekcr :
HEIMOCPEACTBEHHBIM.
BECTHHK BOPOHEXCKOI'O I'OCYAAPCTBEHHOI'O
YHUBEPCUTETA. CEPUA : ®U3UKA. MATEMATUKA : HayuHbIi
5 | XypHan / yapeautens : BopoHexckuil rocyiapcTBEHHBIH YHHUBEPCUTET. —

Boponex : 2000 — .— Ywucno BeimyckoB B rog: 4. — ISSN neuaTtHoit
Bepcun: 1609-0705. — Tekct : anextponusiit // DBC elibrary [caiiT]. — URL
: https : //elibrary.ru (mata o6pamenus: 01.06.2022)
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4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHMS YUEBHOM
JUCHUILIAHBI

KoHTtpons u  omeHka  pe3ylbTaTOB  OCBOCHHS  Y4EOHOM  JUCHUIUIMHBI
OCYILIECTBIISIETCS TIpenogaBaTesieM B MPOIEcce MPOBEACHUS MTPAKTUUYECKUX 3aHITHI
U JIabOpaTOPHBIX PabOT, TECTUPOBAHMS, a TAKKE BBIMOJHEHHUS OOyJarOUIUMUCS
WHIMBUAYAJIbHBIX 33JIaHUM, IPOEKTOB, UCCIICI0OBaHUM.

Pe3yabTaThl 00yYeHHs @opMBbI U METOIbI KOHTPOJIS ¥ OIl€eHKH
(0oCBOEHHBbIE YMEHMS) pe3yJbTAaTOB 00yUYeHUs
OcBoeHHbIC YMEHHS:

- pemaTth NpHUKIaJHbIe 3a/1a4H B DKcrepTHas OLIEHKA BBIIIOJHEHUS MPAaKTUYECKOM
obnactu podeccrnoHabHOM paboTHL.
NesITeIbHOCTH KonTponbhas pabdoTa.

9KCHepTHaH OLCHKA BBIITOJIHCHU A CaMOCTOSITCIILHOU
pabothl. JluddepeHnmpoBaHHbIN 3a4eT.

YcBoeHHDbIE 3HAHNA:

- 3HaYE€HHE MaTEMaTUKH B DKcnepTHas OI[EHKA BBITIOJTHEHHSI IPAKTHYECKOM
npodeccuoHaIbHON paboThI.
JEATENLHOCTH ¥ IIPU OCBOCHHUH KonTponsHas padoTa.
IIICC3 OKcrepTHas OLIEHKA BBIIIOJHEHUS CAMOCTOSITEIbLHOM

pabotsl. JInddhepeHnnpoBaHHBIN 3a4ET.

- OCHOBHBIE MAaTEMAaTHYECKHE METOJbI | DKCIIEPTHAs OLCHKA BBIIOJHEHUS IPAKTUIECKOM
peleHusI PUKIAHBIX 33a4 B 001aCTH paboThI.
po¢eCCUOHATBHON IEATETLHOCTH KoHnTtposbHas padora.

DKcrepTHas OLEHKA BHITIOJHEHUS CAaMOCTOSATEIbHON
pabotel. JluddepeHnmpoBaHHbIN 3a4eT.

- OCHOBHBIE TIOHATHS U METO/IbI DKcIepTHas OLEHKA BBITIOTHEHUS IPAKTUYECKOM
MaTeMaTHYeCKOro aHaJIN3a, paboTBHI.
JTMHEWHOW anreOpbl, TCOPUH KonTtponsHas pabora.
KOMIUIEKCHBIX YUCEJI, TEOPHH DKcIepTHas OLEHKA BBIIOJHEHUS CaMOCTOSATEIbHON
BEPOSITHOCTEM U MAaTEMaTUYECKON paboThI.
CTaTUCTHUKH; HuddepernpoBaHHbIN 3a4eT.

- OCHOBBI UHTETPAILHOTO U OKcIepTHas OLEHKA BBIIOJIHEHUS IPAKTUYECKOI
QG QepeHINaTbHOT0 HCYHCICHHUS. paboThI.

KonTtposbHas pabora.
9KCHepTHaH OLCHKA BBIITOJIHCHU A CaMOCTOSITCIILHOU
pabothl. JluddepeHnmpoBaHHbIN 3a4eT.
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IKCITEPTHOE 3AKJIKOUYEHHE
Ha paboqyio nporpaMmMy yaeOHoi JHCIMIUIHEE
«MaTtemaTuia»
M0 CHEHHANLHOCTH:

21.02.10 I'eotorua u passeaxa HeTAHBIX H I'A30BBIX MECTOPORICHHH

Paspaborumku: 3ybxosa I'anuna Hukonaesna n laepiomkina Hatams Cepreepna, mpenmogasarein
CTapoocKoneCcKoro $uanana  denepanEnoro rocyLapeTBEHHOTO  OHUKETHOTO OGpPA3OBATENBHOTO
YIPEKICHHA BhiCiero oOpasopaHHs «PoCCHHCKHI TOCYIapCTBEHHBIH re0I0ropasBe oy bl YHHBCPCHTET
mMerH Cepro OpioHHKRIzE:.

Pabouas nporpamMma cocTouT U3 nacnopra paboucii IporpaMmer yueBHOM AMCIUIIMEDL, CTPVKTVPLI 1
MPHMEPHOTO COACPAKAHHA YicOHOH MTHCUMIUIMHEL, YCIOBHIl peannialni yueOHOH THCUHTIIHHEL KOHTPOTA |
OLICHKH PE3VIILTATOR OCBOCHHE VUeOHOM JIMCIIMILTHHEL

B paboueil mporpamMMe 0003HadYCHBI 3aMau¥ ¥ UeTH YYeOHOH MCHMIUIMHEL PEKOMEHIYEMOE
KOMIYECTBO HacoB Ui crnenpaneiocTd 21.02.10, npeayeMorpenHoe MakCHMANRHON yuebnofl narpyskoii
obyuarmerocd (72 Jaca), B TOM YHCIE;

oDsA3aTenbHas ay/IMTOpHas yaedHas Harpyska oOyuaromerocs - 48 4acos:
CAMOCTOATENIEHAA PAdOTa/KOHCYILTALMK 00yuatomerocs - 22/2 yaca.

Conepxanic JHCIMILIMHBL COOTBETCTBYCT TPeOBAHMAM K IMAHMAM M yMeHHSM cornacso TTTICC3 no
CHENHATLIOCTH W (popMmupyeMbIM KoMneteHnusy cornacko OI'OC CIIO. B paGouein  mporpamme
OTPANKEHB! CAEIYIONIHE TEMATHYECKHE pa3ielnl:

Paznen 1. Maremarnyecknii anamms: Tema 1.1. Jlnddepennnansnoe u HHTETpaTLHOE HCUHCIEHHE:
Tema 1.2, OOrikHOBeHEIe AHddepeHnnansnLie ypasuenns; Tema 1.3, Pajsl.

Pasnen 2. Kommekensie yncna: TeMa 2.1. Komnuiekcrsie uncna B anreGpanueckoii dopme; tema 2.2,
Komiuiekchele udcma B tpuronomerprdeckoii dopme; Tema 2.3. TokazarensHas thopma KOMIIEKCHOTO
uHCIIa,

Paspen 3. Daementsl mwnelinoi anreGper: Tema 3.1, Marpuumi, onpejeinTenH MaTpHI; Tema
3.2.06parnas MaTpuna; Tema 3.3, CHCTEMEI THHEi HBIX YPABHEHHI.

Pasgen 4. OcHopel guckpetnoil marematuxm: Tema 4.1, MuomecTBa W orTHOmeHHS. (BolicTsa
oTHOmEHHH. Oniepallny Hal MHOKECTRAMH.

Pazjien 5. OcHOBBEI TEOPHH BEPOSTHOCTEH M MareMaTHuecKol cTatHeTHiH: Tema 5.1. OcHoBRI TEOPHH
seposTHOCTER: TeMa 5.2, Coyuaiinas BenwuwHa, ee (YHKIMA pactipe/ienenns; TeMa 5.3. Maremaruueckoe
OHM/IAHHE H JHCIEPCHs CyuaifHol BeHuHHbI,

Pasnien 6. Maremarntdeckne METOMBLI PelleHHA MPHKIAIAHBIX 3ajad B 00I4cTH npoheccHOHATRIIOH
AexrenkHOCTH:  Tema 0.1, MaremaTnueckue METOOBI peMICHMS NPHKIATHLIX  3a)ad B 00JACTH
npodecCHOHANLHON JIeATeIbHOCTH. .

YpoBuu ocsoenusi yueOHOrO MarepHana COOTBETCTBYIOT €T0 COJMEPWAHHIO M IHAYHAMOCTH UL
dopmuposarus OK u [K.

DopMbl H METO/Ibl KOHTPOMA H OlEHKH PE3YNLTATOR OCBOCHHH IHCIHILIMHBL COOTBETCTRYHIT
pe3ysibTaTaM oOYYeHHA, B TOM YHCIe O0UWIHM KOMIICTCIIHSM.

Crcok yueOHLIX H31aHui CONEpPUHT OCHOBHYIO H AONOTHHTETHHYIO THTEPATYDY, HH(POPMALHOHHEIE
AIEKTPOHHO-00PA30BATENBHEIC PECYPChl, NEPHOAMHECKHE W3IAHHS, NO3BOJISIONME OCBOMTE COJIEPIKAHHE
yueOHOH THCHHINIMHE B MTOTHOM 00BEME.

Padodast mporpaMma MOKET ObiTh DEKOMCHJOBaHa JUli IDHMCHCHHS B yueGHOM nmpolecce mno
cnemmansrocT 21.02,10 l'eonorns 1 pasBenka HeTAHRIX M TA30BEIX MECTOPOHISHHI.

FKenepr: E.I'. Kabynosa
JIOKTOP TEXHHYCCKHX HAYEK,
3aB.Kaeapoit reicIIeH MaTEMaTHKKH
H _n_mi}np.x-mn«nm CTH HUTY «MHCuCs»
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IKCIMEPTHOE 3AKJIOYEHHAE

Ha pabovyIio IporpaMMy THCHHILTHHEL «MaTteMaTHKa» no CHCHHAILHOCTH

21.02.10 leostorus ¥ paseeka HePTHHBIX W TA30BBLIX MECTOPOATCHII

Paspaborunkn — 3y6kosa 'anuna Huxonaesna n aspromkuna Hatanms CepreesHa, npemnojabarean
Crapoockoibckoro tdumuana  heepankHOIO rOCYIAPCTREHHOTO  ORLKETHOIO o0pazoBare/ bHOTO
YapexkacHnA BEiCliero obpazopaHua «Poceriickmii rocyaapeTBeHHmii re0I0TOpasBeA0YHbIH VHHBEPCHTET
umedH Cepro OpuKOHHER]3E),

Pabouas nporpamma cocTomT u3: nacnopra paGoueii IporpaMMel yuebHoii THCIHILITHHEL CTPYETYPRL H
NPUMEPHOTO COACPAKAHHA y4eOHOH THCIMILTHHEL YenoBHil peanuanuy yaeGHOH JHCHHILIHERL KOHTPOUIA 1
ONEHKH Pe3y/ILTaTOBR OCBOEHHS YIeOH0M IHCIHITITHHEL

B paboueii mporpamme obo3navens! 3aqaun u nenn y4eOHOll THCIHILIMHEL PeKOMEHTyeMoe
KONHYECTBO TacoR (/14 crenmaibHocTH 21.02.10) NpeIyCMOTPEHHOE MAKCHMANLHOH vaefHoH Harpyakoil
obyuaromerocs 72 yaca, B TOM YHCNe:

obs3aTenbHOI ayinTopHOil yueOHol Harpyskn obyuaomerocs 48 YACOR;

CaMOCTOATENBHOH paboTel oOy4atomerocs 24 yaca,

Conepianme TUCHMINTHHEL COOTRETCTRYCT TPeGOBAIAM K SHAHIAM H yMeHHaM cormacHo LITTICC3 no

COCHHANLHOCTH H (OPMHDYEMBIM KOMIOETEHIMAM coTlacHo ®I'OC CIIO. B padoueif  mporpaMMe
OTPAKEHE! TeMaTHeckne pasjenst: Pasnen 1. Maremaruuecknit anamas: Tema 1.1, Juddepermamsioe w
HHTErpAILHOE HedHCTenHe, TeMa 1.2, OOpikHOBenubie aupdepenimatsunie vpasmenus: tema 1.3, Psjipi,
Pazzen 2 Kommnekcnble ywcna: Tema 2.1,
Kommekensle uncna B anreGpandeckoii hopyme; tema 2.2, KOMIUIEKCHBIC SHCIa B TPHTIOHOMETPHUICCKOH
qope; Tema 2.3. Iokasatensias Qopma KoMIIeKcHOTo uncia. Pasaen 3. DieMenTsl IHHeHHO anmredpa:
Tema 3.1, Matpuusl, onpenenyrens Matpuil; Tema 3.2.00paraas MaTpiua; TemMa 3.3, CHeTeMBl THHeHHEX
ypaaenni. Pasaen 4. OcHOBEL AHCKpeTHOH MaTemarnku: Tema 4.1. Muomecrra 1 oTHOmEeH s, CRofeTra
oTHOMEeHHH. Onepainn Hax MHoKecTBaMA. Pasien 5. OCHOBEI TCOPHH REPOSTHOCTEN M MATCMATHYECKOT
craTHcTHRU: Tema 5.1. OcHOBBI Teopuy BepoATHOCTEil; Tema 5.2. Cryuaiinas BE/IHYHHE, ee (VHKIIHL
pacmpelielenns; TeMa 5.3, MaTeMaTHYeckoe OHAHHE M AMCIEPCHS CTyYailHoH Beawumun, Paiger 6.
Maremaruueckne MeToge! PCLIeHNs NPHEIAHbIX 380849 B 001acTH TPodecCHOHANLHOH NeaTensHOCTH: TeMa
6.1. MatemaTHyeckue METO/IbI PEIIEHHS IPHKIATHEX 34,84 B 06TACTH npodeccHOHAIBHON AeATeIhHOCTH.

YpOBHH OCBOCHHs YYeOHOr0 MATEPHATA COOTBETCTBYIOT ero COTCPHAHHIO H 3HAMMMOCTH T4
(opmupoBanug 3manui, ymenui, OK u [TK.

@opMbl H METONBI KOHTDONSL M ONEHKH  COOTRETCTRYIOT —pe3yIIhTATAM 0DyueHHS, B T.4.
MPOHECCHOHATEHBIM 1 OOIIIM KOMITETEHIHAM.

Cnucok yyelHBIX H3aHuil COOepH HT JIMTCPATYPY M Hareprer neTounnkn, no3Boasionie 0cBOHTE
cogepikaHHe yueOHOH JMCIHIHEEI B IOTHOM 00heMe.

PaGouas nporpamma MoskeT GBITh peKOMCHJIORAHA IS NpUMEHeHHS B yue0HOM Mpolecce 1o
crrenranciocty 21.02.10 Teoorus i paspeaka nedrsiHBIX 0 Fa30RBIX MECTOPOAICHHIL.

DKCIEpT: I".H. deopora :
npenojararent HIPOPMATHKH H MaTeMaTHKH e
CO® MTPH 557 0T NG ,i/
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