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1. MACHIOPT PABOYEM IMPOT'PAMMBI YUEBHOM JITUCHUTLTAHBI
MATEMATHKA

1.1. O6s1acTh NpuMeHeHus1 padoyeil MPOrpaMmbl

PaGouas mnporpamma o0mIe00pa3oBaTeIbHON  Y4E€OHOW  JTUCHUIUIMHBI
«MatemaThKay TpeaHa3HadeHa i1 U3yYeHUs MAaTeMaTHKHA B MPOQPECCHOHATBHBIX
00pa30BaTeNbHBIX OpPTaHU3aIUIX, PEATU3YIONIMX 00pa30BaTENbHYIO MPOTPAMMY
cpemHero  obmero  oOpa3oBaHHMsT B TpeleNax  OCBOCHHS  OCHOBHOM
npodeccuonanpHOi oOpa3oBaTtenbHO mporpamMmMmbl CIIO Ha 06a3e OCHOBHOTO
oOmiero oOpa3oBaHHsI TMPU TOJATOTOBKE CIEIUAINCTOB CpPETHETO 3BEHA II0
CHEIHAIBHOCTSIM:

21.02.02 BbypeHue HeTAHBIX M TA30BbIX CKBAKUH

1.2. Mecro y4eOHOH AUCHUIUIMHBI B CTPYKType NPOrpaMmbl IMOATOTOBKH
CIeLMAJTHUCTOB CPeIHero 3BeHa:
VYuebnas gucnummHa —«MareMmatukay — SBISETCA  YYEOHBIM — MPEAMETOM
o0si3atenibHOM TIpeamMeTHOM obnactu «Martematuku u uHpopmatukny DPIOC
cpeaHero o0IIero 0opa3oBaHus.

B npodeccronanbHbix 00pa30BaTENbHBIX OPraHU3aALUSAX, PEATU3YIOIUX
00pa3oBaTeyibHyI0 MPOTpaMMy CpEeIHEero oOuero oOpa3oBaHUs B Ipejenax
OCBOEHHS MPOrpaMMbl MOATOTOBKM crienuaiuctoB cpeaHero 3seHa (IIIICC3) na
0a3ze OCHOBHOTO 00mIero oOpa3oBaHus, y4yeOHas aucUUILIMHA «MaTemMaTukay
u3ydJaeTcs B 001e00pa3oBaTeIbHOM ITUKIIE.

1.3. Heaun u 3amaum y4eOHOl IMCUMIVIMHBI — TPeOOBaHHMA K pe3yJbTaTam
OCBOCHUS Y4eOHOM TUCHUIJIMHBI:

Conepxxanue nporpaMmbl «MaTemaTHKa» HaIpaBiI€HO HA JTOCTHXKEHHE
CIIEYIOLINX Yeleul:
* obecrieueHre chOPMUPOBAHHOCTU MPEACTABICHUN O COIMAIBHBIX, KYJIbTYpPHBIX
U UICTOPUUYECKUX (PAaKTOpax CTAHOBJICHUS MAaTEMAaTHKU;
* obecrieueHre Cc(HOPMUPOBAHHOCTU JIOTMUECKOIO, AJITOPUTMHUYECKOTO U
MaTEMaTHYECKOTO MBILUICHUS;
* obecrnieyeHue c(hOPMHUPOBAHHOCTH YMEHUN NIPUMEHSTH IOJIYyUYEHHbIEC 3HAHUS NIPU
pELICHNHU PAa3JINYHbIX 33/1a4;
* obecneueHrne CHOPMHUPOBAHHOCTU MPEACTABICHUN O MaTeMaTHKE KaK YacTH
00IIeYeIOBEUECKON KYJIbTYPhl, YHMBEPCAIbHOM S3bIKE HAYKH, MO3BOJIAIOIIEM
ONMCHIBATh M U3y4aTh PEAIbHBIE ITPOLIECCHI U SIBJICHUSI.

OcBoenue  comepkaHusi  y4eOHOW  TUCHUIUIMHBI — «MaTtemaTuka»
o0ecrnevynBaeT JOCTUKEHHE CTYIEHTaMU CIEAYIOLIUX pe3y1bmamos:

*  JIUYHOCHMIHBIX:

- JIP 4 - OpOSBISIOIIMUA M JIEMOHCTPUPYIOIIMK YyBaXEHUE K JIIOASIM Tpyaa,
OCO3HAIOIIUI IIEHHOCTh COOCTBEHHOTO TpyAa. CTpemsuuiicss K GOpMUPOBAHUIO B



CETEeBOM CpeJie IMYHOCTHO U MPOPECCHOHATBHOIO0 KOHCTPYKTUBHOTO «IIU(POBOTO
cruenay;

* MemanpeomMemHubix:

— YMEHHUE CaMOCTOSATENIBHO OINPENEIATh LEIH AEATEIbHOCTH U COCTABIATh IIJIaHbI
NESATEIbHOCTH; CaMOCTOSITEIIBHO OCYLIECCTBIISTH, KOHTPOJIMPOBATH "
KOPPEKTUPOBATh JEATEINBHOCTD;, HCIIONb30BAaTh BCE BO3MOXKHBIE PECYPChl IS
JNOCTH)KCHHsI IIOCTABJICHHBIX LEJIEd W pealu3alMyM IUIAHOB JESTEIbHOCTH;
BbIOMpATh YCHEIIHbIE CTPATETUN B PA3JIMYHBIX CUTYAIHUIX;

— YMEHHE MPOAYKTHUBHO OOIIATHCS M B3aUMOJICHCTBOBATh B MPOIIECCE COBMECTHOM
NEATEIbHOCTH, YYUTBHIBATh IMO3WMLHMM JPYI'MX YYaCTHHKOB J€ATEJIBHOCTH,
3¢ (HEKTUBHO pa3pemaTh KOH(DIUKTHI;

— BIQJCHHE HaBbIKAMU IIO3HABATEJIbHOHM, Yy4eOHO-HCCIENOBATENbCKOW U
IPOEKTHOM JEsATeNIbHOCTH, HAaBBIKAMHM DPa3pelIeHUs] MpoOieM; CHOCOOHOCTh U
TOTOBHOCTb K CAMOCTOSITEJIBHOMY IIOMCKY METOJIOB PEILICHUS IPAKTUYECKUX 3aad,
IIPUMEHEHUIO Pa3JIMYHBIX METOIOB [TIO3HAHNUS;

— TOTOBHOCTb M CIOCOOHOCTH K CaMOCTOSTENbHOM  HMH(OPMAIIMOHHO-
II03HABATEJIBHOM JIEATEIbHOCTH, BKJIIOYAsl YMEHUE OPUEHTUPOBATHCS B PA3JIMUHBIX
UCTOYHUKAX MH(OpMalMM, KpPUTUYECKH OLEHUBAaTh M HMHTEPIPETUPOBATH
UH(POPMAIMIO, IOJIYyYaEMYIO U3 Pa3IMUHbIX HCTOUHUKOB;

— BIAJACHUE A3BIKOBBIMHU CPEICTBAMHU: YMEHME SICHO, JIOTMMHO M TOYHO M3Jararb
CBOIO TOUYKY 3PEHUS, UCIIOJIb30BaTh aJICKBATHBIC 3bIKOBBIE CPECTBA;

— BJIaJICHHE HAaBBbIKAMU [MO3HABATEIBHON PeIIEKCHH KaK OCO3HAHMS COBEPIIAEMbIX
JEUCTBUM U MBICIMTENBHBIX MPOLECCOB, UX PE3YIbTATOB M OCHOBAHWUM, T'PAHHIL
CBOET0 3HAaHMS W HE3HAHMS, HOBBIX IIO3HABATEIBHBIX 337a4 U CPEACTB Ui MX
JOCTUKEHNS,

— LIETICYCTPEMIIEHHOCTh B MOMCKAaX WU MPUHATUHU PELIeHUl, COOOpa3UTeIbHOCTh U
UHTYULUS, PAa3BUTOCTh IPOCTPAHCTBEHHBIX MPEICTaBICHUN; CIIOCOOHOCTH
BOCIIPMHUMATh KPAacOTy U TAPMOHUIO MHPA;

* NPEOMEmHbIX:

— c(opMUPOBaHHOCTb MPEJACTABICHUH O MaTeMaTHKEe KaK 4YacTH MHUPOBOMU
KyJIbTYphl M MECTE€ MAaTeMaTHUKh B COBPEMEHHOM IIMBMIIM3ALUM, CIIOCO0AaX
OMMCaHUs SIBJICHUI peaibHOr0 MHUpa HA MAaTEMATUYECKOM SI3bIKE;

— c(hOpPMHUPOBAHHOCTh TPEICTABICHUA O MATEeMATHYECKUX TMOHATUSAX Kak
BAKHEUIINX MaTEMaTUYECKUX MOJEIAX, MO3BOJAIONIUMX OINKUCHIBAaTh W HU3Yy4aTb
pa3Hble MPOLECCHl M SBICHUS; MOHUMAaHHE BO3MOXHOCTH aKCMOMATHYECKOTO
MOCTPOCHUSI MATEMAaTUYECKUX TEOPUH;

— BJIQJICHHE METOJIaMH JI0KA3aTeJIbCTB M AJITOPUTMOB PEIICHUS, YMEHHE HX
MPUMEHSIThH, TPOBOJIUTH JI0KA3ATEJIbHBIE PACCYXKIEHUS B XOJI€ PEIICHUS 3a/aY;

—  BJaJCHHE CTaHJApTHBIMU TNpUEMaMH  pEHIeHUS  palUOHANbHBIX U
UPpALMOHATIBHBIX, MOKA3aTEIbHBIX, CTEIEHHBIX, TPUTOHOMETPUYECKUX YPAaBHEHUN
U HEPaBEHCTB, UX CUCTEM; MCIOJIb30BaHUE FOTOBBIX KOMIBIOTEPHBIX MPOrPaMM, B
TOM YHCIIe JUIsl TIOMCKAa MYTH PEHICHHS M WUTIOCTPALlMU PEIICHHs] YPaBHEHUU U
HEPaBEHCTB;



— c(OPMUPOBAHHOCTH MPEACTABICHNUN 00 OCHOBHBIX MOHATHUSAX MaTEMaTHYECKOTO
aHaIM3a W KX CBOMCTBax, BIAJACHUE YMEHHMEM XapaKTEPHU30BaTb IIOBEICHUE
(YHKIMI, HCIIOJIB30BAHME IOJIYYEHHBIX 3HAHUW JUIs ONMCAHMS M aHajau3a
peanbHBIX 3aBUCUMOCTEN;

— BIAJCHHE OCHOBHBIMH IIOHATHSAMU O INIOCKUX W IPOCTPAHCTBEHHBIX
reOMEeTpUUYECKUX (PUrypax, UX OCHOBHBIX CBOMCTBAX; CPOPMUPOBAHHOCTh YMEHHUS
pacro3HaBaThb I€OMETpUUYECKHE (UIYpbl Ha 4yepTekax, MOJENSIX U B PEAbHOM
MUpE; MPUMEHEHHNE H3YyUYEHHBIX CBOWCTB TeOMEeTpuyecKux (uryp u Ghopmyis ass
peleHns reOMETPUYECKUX 3a1a4 M 3aJ1a4 C IPAKTUYECKUM COJEPKAHUEM;

— Cc(pOpPMUPOBAHHOCTh MPEJICTABICHUI O TMpoLeccaXx U SBICHUSAX, HUMEIOUINX
BEPOSITHOCTHBIN XapaKTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B PEaJIbHOM MHPE,
OCHOBHBIX IOHATHUAX JJEMEHTAPHOU TEOPUHU BEPOSITHOCTEN; YMEHUN HAXOIWUTh U
OILICHUBATh BEPOSITHOCTU HACTYIUICHHS] COOBITUH B MPOCTEHIIMX MPAKTHYECKHX
CUTYyallUsIX U OCHOBHBIE XapaKTEPUCTUKHU CIIy4alHbIX BEJINYUH;

— BJIQJICHUE HABBIKAMM HCIIOJIb30BAaHUs TOTOBBIX KOMIIBIOTEPHBIX IPOTrpaMM MpHU
pelIeHuy 3a1a4.

B pamkax ocBoenusi yueOHOW AMCHMIUIMHBI «MareMmaTtuka» y CTYyACHTOB
bopMupyIOTCA CAeAYIOIUE 001He KOMIIEeTeHIMH:

Kon HaumeHoBaHue pe3yJibTaTa 00yuyeHUust
OK'1 [ToHMMaTh CYHOIHOCTH W COLMAJBHYIO 3HAUYUMOCTh CBOCH Oymymiei
npodeccuu, MPOSBIISITh K HEH yCTOWYUBBIN HHTEPEC
OK 3 [IpuHuUMaTh perieHus: B CTaHJAPTHBIX U HECTAHAAPTHBIX CUTYalMsIX U HECTU

3a HUX OTBETCTBEHHOCTbD

OK 4 OcymiecTBIATh TMOWCK W HCIOJIB30BaHHE HHGOPMAIMH, HEOOXOIUMOW st
3¢ HEKTUBHOTO BBITOJIHEHHS MPO(HECCHOHAIBHBIX 3a/1a4, TPOPECCHOHATHLHOTO
Y IMYHOCTHOTO Pa3BUTHS

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

OK7 Bpath Ha ce0s OTBETCTBEHHOCTH 32 paOdOTy WICHOB KOMaH/bI (MTOAYNHEHHBIX ),
pe3yabTaT BHITOJHEHUS 3aIaHHH

N JTHWYHOCTHBIX PE3YJIbTATOB!

Kon
JIMYHOCTHBIX
JInuHOCTHBIE pe3yJIbTaThI
pe3yJbTaToB
peanu3alnuy NporpaMMbl BOCIIUTAHUS
peanu3anuu
(Oeckpunmopul)
NPOrpaMmbl
BOCIIMTAHUS
[IposiBisitomnii M JEMOHCTPUPYIOIIUM  yBa)XXKEHHUE K JIIOASIM  Tpyja,
JIP 4 OCO3HAIOIIMK  IEHHOCTh  coOcTBeHHOro  Tpyaa.  Crpemsmmiics K

(GOpMHpPOBaHHIO B CETEBOM cCpele JUYHOCTHO W TPOPECCHOHATHLHOTO
KOHCTPYKTUBHOTO «IIM()POBOTO CIIe/1a»




1.4. Koumn4yecTBO 4YacoB Ha OcCBOeHHMe pado4yelli mnporpaMmsbl Yy4eOHOM

AUCHHUIJIMHBI:

MaKCUMaJIbHOU y4eOHOH Harpy3ku obyudatomierocst 351 yacoB, B TOM YHUCIIE:
00s13aTebHON ayAUTOPHOMN yueOHOU Harpy3ku oOyyvaronierocs 234 yacos;
caMoCTOsATeNIbHOU paboThl oOyuaromierocst 101 yac;

KOHCYJIbTalluM 16 4acos.

2. CTPYKTYPA U COJAEPXKAHUE YUEBHOM JUCHUIJIAHBI

2.1. O0beM y4eOHOM IMCHMIIMHBI H BUABI Y4eOHO#l padoThI

Bua yuye6Hoii padoThI O0bem

4acoB
MaxkcumanbHasi ydeOHAs HArpy3Ka (Bcero) 351
O0s13aTesibHAsE ayIMTOPHAsA yyeOHasi Harpy3Ka (Bcero) 234

B TOM 4YHUCJIC:

nabopaTopHbie PabOTHI

MPAKTUYECKUE 3aHITHUS 117

KOHTPOJIbHBIE PaOOTHI -
CamocrosiTesibHasA paboTa o0yuawierocs (Bcero) 101
B TOM YHCJIE:

Pemenre npumepon 25
OmnpeneneHne NoJSIPHBIX KOOPJIMHAT TOYEK Ha IMJIOCKOCTU 2
Pemienne ypaBHEHUI U CHCTEM YPAaBHEHUN 16
[Toctpoenue rpadukoB GyHKUIMN 4
W3ydenne cIoKHBIX PYHKITHI 5
Haxoxnenue GyHKmii, 0OpaTHBIX TaHHBIM 4
Huddepenurpoanue GyHKIUH 2




HaXO}K,Z[CHI/IC IMPOU3BOAHBIX BTOPOI'O IMMOPAIKA

N3ydyenne (PuU3NYECKOTO CMBICIA IPOU3BOJHON BTOPOTO 2

MOPSIJIKA.

Haxoxnenue auddepenunana GyHkunu 4

Pemenune 3amau 19

W3roTornenne TabauIl M MOJIeTICii MHOTOTPAHHUKOB 9

Bpruncnenne  MaTeMaTHYeCKOTO  OXHUIAHHS  CIIy4allHOMN 2

BEJINYUHBI

[TocTpoenure mpoCcTpaHCTBEHHBIX PUTYD 5
Koncyabranumn 16

[TpomexyTouHas aTTectanus B (popMe IK3aMeHa
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XAPAKTEPUCTHUKA OCHOBHBIX BUJIOB YUEBHOM
AEATEJBHOCTU CTYAEHTOB.

Coaep:xxanue 00y4eHust

XapakTepuCTHKA OCHOBHBIX BUIOB AeSITEILHOCTH CTY/ICHTOB
(Ha ypoBHe Y4eOHBIX el CTBHII)

BBenenue

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

AJITEBPA

Pa3BuTHne NOHATHS 0 YHCIE

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

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

Kophu, crenenn, jorapugmoi

O3HakomiieHME C TIOHATHEM KOpHS n-i  CTEMEHH,
CBOMCTBAaMM pAJMKAJIOB M TIPAaBWJIAMHU CpPAaBHEHUS
KOpHEH.

DopMyJIUPOBAHUE OMNPEACIICHUSI KOPHSI U CBOMCTB
KOpHel. Boluncienue u cpaBHEHUE KOPHEH, BBIIIOJIHEHUE
MPUKUAKY 3HadeHus! KopHs. [IpeobpazoBaHue 4nCIOBBIX
1 OYKBEHHBIX BBIPDOKEHUH, COACPKAIIUX PATUKATIBI.
Breimonnenue pacuetoB mo Qopmynam, CoAaepiKaliiMm
paJvKabl, OCYIIECTBIISAI HEOOXOIUMBIC MOJICTAHOBKU
npeoOpa3oBaHMs.

Onpenenenue PaBHOCUJIBHOCTH BBIPKEHU I c
panvkanamu. Pemenue nppanvoHaIbHBIX YPAaBHEHUH.
O3HaKOMJIEHUE C MTOHSATUEM CTEIIEHU C I€UCTBUTEIbHBIM
IIOKAa3aTeJIEM. Haxoxnenue 3Ha4YeHUH CTEIICHH,
UCIIONIB3YSl TPU HEOOXOTUMOCTH HWHCTPYMEHTAIBHBIC
CpelCTBa.

3anucelBaHUE KOPHS n-d CTENEHU B BUJE CTENEHU C
TPOOHBIM TOKa3aTeseM U Ha000POT.

@opMyJIMPOBAHUE CBOWMCTB CTeNeHEW. BpruncieHnue
CTENEHEH C pallMOHAIBHBIM MOKA3aTeNIeM, BBINOJHEHUE
MPUKUJIKU 3HAYEHUs CTENIEHU, CPAaBHEHUE CTEIICHEH.
[IpeoOpa3zoBaHre YUCIOBBIX U OYKBEHHBIX BBIPAKCHHM,
COJEpKAILMX CTENEHU, NMPUMEHSA CBOWCTBA. Pemenue
MTOKA3aTEeIbHBIX YPABHEHUM.

O3HakOMJIEHHME C IPUMEHEHUEM KOPHEW M CTENEHEN Ipu
BBIYMCIICHUM CPEIHUX, ACICHUM OTpEe3Ka B <«30JOTOM
ceueHUM». PellieHne NPUKIAIHBIX 3aJad Ha CIOXKHbBIC
MIPOLICHTHI

IIpeoOpa3oBanue ajnredpanvyecknx
BbIpasKeHH I

Beinonnenue npeoOpa3oBaHuit BBIPAKECHUH,
IpUMEHEHHEe (OpMyJ, CBS3aHHBIX CO CBOMCTBaMu
cTerneHen u jorapudmos.

Onpenenenue oOJactu JOTTYCTUMBIX 3HAUYEHUU
J0rapu(pMUIECKOro BBIPAXEHUSI. Pemenue
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| Jorapu(MUUECKUX ypaBHEHUN

OCHOBBI TPUTOHOMETPUH

OcHOBHBIE NOHATHSA

W3ydyeHue paaMaHHOTO MeETOJla HW3MEpPEHUs YIJoB
BpalllCHUsI M MX CBS3M € TPagyCHOM  MEpOU.
N300paxeHne yrioB BpalleHUsT Ha  OKpPYKHOCTH,
COOTHECEHUE BEJIMYMHBI YIJIa C €0 PACIOIOKEHUEM.
DopMyJIUPOBAHUE OMNPEJACTCHUN TPUTOHOMETPUUECKUX
GbyHKUMHA JUISL  YIJIOB  MOBOPOTa M OCTPBIX  YIJIOB
MPSIMOYTOJIBHOTO  TPEYrojbHUKa U OOBSICHEHHE UX
B3anMOCBA3U

OcHoOBHbIE TPUTOHOMETPHYECKHUE
TOXKIeCTBa

[IprMeHEHHE OCHOBHBIX TPUTOHOMETPHUYCCKUX TOXKICCTB
JUIS  BBIYUCIICHUS  3HAUYEHUH  TPUTOHOMETPHUYECKUX
GyHKIMI 0 OTHOU W3 HUX

IIpeoGpa3oBanus mpocTeimmx
TPUTOHOMETPUYECKUX
BbIPAKEHU I

N3ydenne  OCHOBHBIX  (GOpPMYyNT  TPUTOHOMETPHH:
GbopMynBl  CIIOKEHHMs, YABOCHHS, MpPeoOpa3oBaHUs
CYMMBI TPUTOHOMETPUYECKHUX (YHKIUI B MMPOU3BEICHUE
U TpPOU3BENEHUS B CYMMy M MpPUMEHEHHE MpHU
BBIYUCIICHUH 3HAUYEHUS TPUTOHOMETPUUECKOTO
BBIp@XEHUS M ymnpolieHus ero. O3HaKOMJIEHHE CO
CBOWCTBAMH CHUMMETPUM  TOYEK HA  E€OUHUYHOU
OKPY)KHOCTH WU TpPUMEHEHHE HX JUIs BbIBOAA (GopMyl
MIPUBEJICHUS

IIpocreiimme
TPUTOHOMETPHYECKHEe YPABHEHUS
U HepaBeHCTBA

Pemenue no gopMmynam u TpUrOHOMETPUUECKOMY KPYyTy
MIPOCTEUILNX TPUTOHOMETPUYECKUX YpaBHEHUM.
[IpumeHnenne oOOMKMX METOIOB pEIICHUS YpaBHEHUM
(npuBeneHNE K JUHEMHOMY, KBaJpaTHOMY, METOJ
pa30oKEeHUsI Ha MHOKUTEIH, 3aMEHbI [IEPEMEHHOM) Ipu
pELICHUN TPUTOHOMETPUYECKUX YPABHEHUH. YMEHHE
OTMEYaTh Ha  Kpyre  pelleHus IIPOCTEHIINX
TPUTOHOMETPUYECKUX HEPABEHCTB

APKCHHYC, aDKKOCHHYC,
APKTAHTeHC YUCJIa

O3HakoMIICHHE c MOHATHEM 00paTHBIX
TPUTOHOMETPHUYECKUX (QYHKIIUH.

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

POYHKIINH,

WX CBOMCTBA U TPAGUKHA

®yukuuu. [lonsitue o
HeNpepbIBHOCTH (PyHKIIUMN

O3HakoMJICHHWE C TIOHATHEM NEPEMEHHOM, MpUMEpaMu
3aBUCUMOCTEH MEXTy IEPEMEHHBIMH.

O3HakOMJIEHHE C TOHITHEM Trpaduka, OmpelereHue
IIPUHAJIEKHOCTH TOYKH rpaduxy GyHKIHH.
Omnpenenenue 1o ¢Gopmyse MPOCTEHIIEH 3aBUCHUMOCTH,
Buga ee rpaduka. Beipaxenue mno dopmyne ogHOU
nepeMeHHon  uepe3  apyrue.  O3HaKOMIJIEHME €
ornpeneneHueM QyHKIMH, (OPMYITHUPOBAHUE €TO.
Haxoxxnenne oOmacth  ompeneneHuss ¢ 00JacTH
3Ha4YeHUN QYHKIIUU

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

O3HakoMJIeHHME C  mpuMepamMu  (QyHKUIHOHAJIbHBIX
3aBUCUMOCTEH B pEAbHBIX MPOLIECCaX M3 CMEXKHBIX
JUCIUILINH.

O3HakoMiIeHHE C JI0Ka3aTeIbHBIMU PACCYXACHUSMU

HEKOTOPBIX CBOMCTB JIMHEHMHOW M  KBaJAPATHYHOMN
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GyHKIMA, TpPOBENEHHWE  WCCICNOBAaHUSA  JIMHCWHOM,
KYCOYHO-JTUHEHHOH, NpOoOHO-TMHEHHON M KBaJApaTUYHON
¢dbyHkumii, moctpoenne ux rpadpuxoB. I[locTpoenne u
yreHue rpagukoB QyHKuui. MccnenoBanue (yHKIHH.
CocraBnenue BUIOB (DYHKIIMH MO JaHHOMY YCJIOBHIO,
pelIeHne 3a1a4 Ha SKCTPEMYM.

Brimonaenue npeobpazoBanuii rpaduka GyHKIIN

Oo0paTHble pyHKINH

W3yuenune moHATHS 0OpaTHOM (YHKIMM, ONpEAEICHUE
BHJIa W TIOCTpoeHHe Tpaduka oOpaTHOW (YHKIHH,
HAaXOXJCHHE €€ O0JacTH ONpeNeNeHus U 00JacTH
3HaueHni. [lpuMeHeHue CBOWCTB  (QYHKIMNA TMpH
UCCIIC/IOBAaHNHM YpPaBHEHWH W peIIeHUH 3a7ady Ha
AKCTPEMYM.

O3HaKOMJICHHE C TIOHSTHEM CIOKHOU (DYHKINUU

Crenennsle, MoKa3arejbHbIE,
Jorapupmuyeckue u
TPUIOHOMETPUYECKHEe (PYHKIMH.
OOpaTHbIe TPUTOHOMETPHYECKHUE
byHKun

Beruucnenne 3HadeHMid  QYHKIMA TI0O  3HAYEHUIO
aprymenTa. OnpezeneHue MojJoKeHHUsI TOYKH Ha Tpaduke
o ee KoopAMHaTaM u HaoOopoT. Vcmonb3oBaHue
CBOMCTB (DYyHKIIMI AJIs1 CPABHEHUS 3HAYCHUH CTENeHEH u
norapudmoB. Iloctpoenune rpaduKOB CTENEHHBIX |
norapuMUUEcKux QyHKIHH.

Pemenne  mokazaTenbHBIX M JOrapuMUYECKUX
YpPaBHEHUH M HEPABEHCTB 10 M3BECTHBIM AJITOPUTMaM.
O3HakomIIeHUE c MIOHATHEM HEMPEpPhIBHOU
nepuoanveckoil QpyHKIMM, (HOpMYyIHMpPOBAHUE CBOMCTB
CHUHYCa M KOCUHYCa, IOCTPOCHHE UX TPapUKOB.
O3HakoMJICHHE C MOHITHEM T'apMOHUYECKUX KOJIeOaHui
U MIpUMEPAMU TapMOHUYECKUX KOJIEOaHUM AJ OMUCaHUs
IpoOIecCCOB B (HU3UKE M JPYruxX 00JacTax 3HaHUS.
O3HakOMJIEHUE C MOHSITUEM Pa3pbIBHOW MEPUOIMYECKON
¢byHkuuu, QGOpMYNIHpPOBaHUE CBOMCTB TaHTEHCA H
KOTaHT'€HCa, OCTPOEHUE UX IpaduKOB.

[IpumeHenne CBOMCTB (YHKIMHA A  CpaBHEHUS
3HAYCHWH TPUTOHOMETPUYECKUX (DYHKIUH, peleHus
TPUTOHOMETPUUECKHUX YPaBHEHUM.

[TocTpoenue rpadukoB OOPATHBIX TPUTOHOMETPHUCCKUX
¢byHKUMH W ompezeneHHe Mo rpadukaM HX CBOUCTB.
Brinonaenue npeodpa3zoBanus rpad)uKkoB

HAYAJA MATEMATHYECKOT'O AHAJIM3A

IMocaenoBaTeIbLHOCTH

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

OSHaKOMHeHI/Ie C IIOHATUEM npez[ena
MOCJIEOBATEIILHOCTH.

O3HaKOMJICHHE C BBIYUCICHUEM CYMMBI OECKOHEYHOTO
YHCIIOBOTO psla Ha TIPUMEpe BBIYUCICHUS CyMMBI
0eCKOHEYHO YyOBIBAIOILIECH I'€OMETPHUUECKOM MPOTPEecCHu.
Pemenue 3amau Ha mnpuMeHeHHE (OPMYJIBI CyMMBI
0eCKOHEYHO yOBIBAIOIIECH reOMETPUIECKOM MPOrpeccuu

IIpou3BoaHasi U ee NpUMeHeHHE

O3HaKOMJIEHUE C TIOHATHEM TPOU3BOIHOM.

N3ydyenne u GOpMyNIHpOBaHHE €€ MEXaHUYECKOTO H
T€OMETPUUYECKOTO  CMBICIIA, HW3y4YEHHE  aJTOPUTMA
BBIUHUCJIICHUA HpOHBBOI[HOﬁ Ha anMepe BBIYHUCJIICHUA
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MTHOBEHHON CKOPOCTH H YIJIOBOTO KO3 dUIIHEHTA
KacaTeJIbHOMU.

CocraBrieHue ypaBHEHHs KacaTelbHOW B 0OIEM BHJE.
VYcBoenue mpaBun  audQepeHIUpOBaHUs,  TaOIUIIBI
MPOM3BOJHBIX 3JEMEHTAPHBIX (DYHKUIUN, NpPUMEHEHHE
s nuddepeHuupoBaHus  GYHKLUUH, COCTaBIICHUS
YpaBHEHUS KacaTeIbHOM.

W3yuenne TeopeM O CBS3M CBOWCTB (YHKUMU U
MIPOU3BOJIHOM, (HOPMYJIHPOBKA HX.

IIpoBeneHne ¢ MOMOILBIO MPOU3BOAHOM HMCCIIEIOBAHUS
byHKIMH, 3a7aHHONU (POPMYITON.

VYcraHoBIIeHHE CBA3HM CBOMCTB (DYHKIIMM U MPOU3BOIHOMN
o uX rpadukam.

[IpumeHeHre NpPOU3BOAHOM [JIsl pELICHHUS 3aJad Ha
HaXO0XJCHUE HauOOJbIIEro, HAMMEHBIIErO0 3HAYEHUS M
Ha HaXO0)KJIEHUE SKCTPEMyMa

IlepBooOpa3Hasi 1 MHTerpaJ

O3HakoMJIeHHE C MOHSITHEM UHTerpaia U
nepBooOpazHoil.  M3ydeHue mpaBusia  BBIUYMCICHUS
nepBooOpasHoi u Teopembl HeroTona— JleliOHua.
Pemenne 3amau Ha CBSI3p MEPBOOOpa3HOW U ee
MIPOU3BOTHOM, BBIUMCIICHUE TIEPBOOOPA3HOMN ISl TaHHOU
byHKIMN.

Pemenune 3amay Ha NpUMEHEHHE HHTErpaisa Juis
BBIYUCIICHUSA q)HSI/II-IGCKI/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 ypaBHEHUHU, MOHATUSAMHU HCCIEIOBAHUS
YPABHEHUU U CUCTEM YPaBHEHUM.

N3ydyeHnue Teopuu pPaBHOCWIBHOCTH YpPaBHEHUU H €€
IIPUMEHEHMUSL. [ToBTOpEHME 3anmucu peleHus
CTaHJIApPTHBIX ypaBHEHHUH, MPUEMOB MpeoOpazoBaHuUs
YpaBHEHMH JUIsl CBEJIEHUS K CTaHIaPTHOMY YPAaBHEHMUIO.
Pemenne palMOHAIBHBIX, UPPALMOHATIBHBIX,
IIOKA3aTeIbHBIX U TPUTOHOMETPUYECKUX YpPAaBHEHUH M
CUCTEM.

Hcnonb3oBaHne CBOWUCTB M TpaduKOB (GYHKUMNA st
pewieHust ypaBHeHui. [loBTOpeHHME OCHOBHBIX MPUEMOB
pELIEHUs CUCTEM.

Pemienne ypaBHEHHMII C TPUMEHEHUEM BCEX MPHUEMOB
(paznmoxeHusT Ha  MHOMKUTEIM, BBEIEHUS  HOBBIX
HEU3BECTHBIX, TIOJICTAHOBKH, T'PaQUUYECKOTO METO/a).
Pemenne cucrtem  ypaBHEHUH C  IIPUMEHEHUEM
Pa3IMYHBIX CITOCOOOB.

O3nakomiieHHe C OOIIMMH BONPOCAMU  PEIICHUS
HEPABEHCTB U MHCIIOJIb30BAHUE CBOWMCTB U TIpaduKoB
(GyHKUIMN TpU pEIIeHUN HEPABEHCTB.

PemeHne HepaBeHCTB W CHCTEM HEPABEHCTB C
MPUMEHEHHEM PA3JIMYHBIX CIIOCOOOB.

[IpuMeHeHne MaTeMaTUYeCKHX METOJOB I PELICHUs
COZIep KaTEeNbHBIX 3a/1a4 M3 Pa3JInYHbIX 00jacTell HayKH
U NpakTUKU. IHTepnpeTupoBaHue pe3yabTaToOB ¢ Y4ETOM
peabHBbIX OIPaHUYEHUN
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3JEMEHTbI KOMBUHATOPUKHA, TEOPUU BEPOSITHOCTEN U CTATUCTHKH

OcCHOBHBIE MOHATHUS
KOMOMHATOPUKH

W3yuenne npaBuiia KOMOMHATOPUKH U IPUMEHEHHE TIPU
peleH KOMOMHATOPHBIX 3ajau.

Pemenne KoMOMHATOPHBIX 3a7ad METOAOM Iepedopa u
IO NPaBUJTYy YMHOXKCHHS.

O3HakomJieHME C  MOHATUAMHU  KOMOMHATOPHKH:
pa3sMEUICHUSAMH, COYETAHUSMH, IIE€PECTAHOBKAMU U
(dbopmynaMu Al KX BBIYMCIICHHUS.

OObsicHeHHe M TpuUMEeHeHue (HOpMyJ Ul BBIYUCICHMS
pa3MEILEeHN, IEPECTAHOBOK U COYECTAHUM IPU PEILICHUU
3az1ad.

O3nakomiienre ¢ 6uHOMOM HbIOTOHA M TpeyroabHUKOM
[Tackans.

Pemenune mnpakTuyeckux 3adad  C  MCIOJIb30BAaHUEM
NOHATUHN U IPaBUI KOMOMHATOPUKHU

DJIeMeHThI TeOPHH BePOATHOCTE

N3yueHnne KIacCHYECKOro OMpENeNeHUsT BEPOSITHOCTH,
CBOWCTB BE€POSITHOCTU, TEOPEMBI O CYMME BEPOSITHOCTEH.
PaccmoTpenue npuMeEpOB BBIYUCIICHUS BEPOSITHOCTEH.
Pemenue 3a1ay Ha BEIYMCIICHUE BEPOSITHOCTEH COOBITHIA

IIpencraBiieHne JaHHBIX
(TadJauubl, TMArpamMmbl, rpagukmn)

O3HakoMJICHHE C TPEACTABICHUEM YUCIIOBBIX JAHHBIX H
UX XapaKTEePUCTUKAMH.

Pemienue npakTudeckux 3a1ad4 Ha 00pabOTKY YHCIOBBIX
JTAHHBIX, BBIYUCICHHE X XapaKTePUCTUK

I'EOMETPUA

IIpsiMble M MJIOCKOCTH B
NMPOCTPAHCTBE

®opMynupoBka U MIPUBEJICHNE J0KA3aTeIbCTB
MPU3HAKOB B3aUMHOTO  PACHOJIOKEHHUS TMPAMBIX U
IJI0CKOCTe. Pacrno3HaBaHme Ha deprexax M MOJEIAX
Pa3IMYHBIX CIy4aeB B3aUMHOTO PACIOJIOKEHUS MPSMBIX
U IUIOCKOCTEH, apryMEHTHPOBAHHE CBOUX CYXKICHUM.
DopMyJIMPOBAHUE OIPEIECIECHNUM, TPU3HAKOB U CBOWCTB
MapajuleJbHbIX W NEPHEHAUKYJISPHBIX  IJIOCKOCTEM,
JBYTPAHHBIX U JIMHEUHBIX YTJIOB.

BeinonHeHne NOCTpOEHUs YIJIOB MEXKAY MNPSIMbIMH,
OpsIMOM W IJIOCKOCTBIO, MEXKIY IUIOCKOCTAMH TIO
OMMCAHUIO U PAaCIO3HABAHHUE UX HA MOJEIIAX.
IIpuMeHeHHEe NPU3HAKOB U CBOWCTB  PAaCIOJIOKEHUS
MPSAMBIX U IJIOCKOCTEN MPU PELICHUH 3a1a4.
N3o00paxkeHne Ha pUCYHKaX M KOHCTPYHPOBAHHE Ha
MOJEJIAX MEPHEHINKYISIPOB U HAKIOHHBIX K IIJIOCKOCTH,
NpSIMBIX, TapaJICIbHBIX IUIOCKOCTEH, YIJIOB MEXIY
OpsIMOM M TUIOCKOCTBIO M OOOCHOBAaHHE TMOCTPOEHUS.
Pemenue 3agau  Ha BBIUMCIEHUE TIE€OMETPUUECKHUX
BennuuH. OnNKCBIBaHWE pacCTOSHUA OT TOYKH [0
IJIOCKOCTH, OT TMPAMOM 0 IUIOCKOCTH, MEXIY
IJIOCKOCTSIMU, MEXKIY CKPEIIMBAIOIIUMUCSA TPSIMbIMH,
MEX Y TPOU3BOIBHBIMU (PUTYpaMU B TPOCTPAHCTBE.
@OopMyIMpPOBaHHE U JI0KA3BIBAHUE OCHOBHBIX TEOPEM O
paccTostHUsIX  (TEOpEM  CYILIECTBOBaHUS, CBOWMCTBA).
N300paxkeHne Ha yeprexax W MOJEISIX PACCTOSHUS U
0o00OCHOBaHWE CBOMX cCyxIeHuidd. OmnpeneneHue u
BBIYMCIICHHE PACCTOSHUMN B mpocTpaHcTBe. [IpumeHenue
dbopMynl U TeopeM IUTAHMMETPUM JUIsl PEIICHUs 3ajad.
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O3HakomieHne c MTOHSATHEM NapajyIeIbHOTO
IIPOCKTUPOBAHUSA U €ro cBoMcTBaMHU. POpMyIHpOBaHUE
TEOpeEMBbl O IUIOIIAJA  OPTOTOHAJIBHOM  MPOEKIINH
MHOT'OYTOJIbHUKA.

[Ipumenenne Teopuw s OOOCHOBAHHUS TIOCTPOCHHUH H
BBIYMCIICHHH.

ApryMEHTHPOBaHUE CBOHMX CYXAEHHM O B3aUMHOM
PacToONI0KEHUHU MPOCTPAHCTBEHHBIX PUTYD

MHOrorpaHHuKH

OnuncaHne W XapakTEpUCTHUKA  PA3IMYHBIX  BHJIOB
MHOTOTPAaHHUKOB, IIE€PEYUCIIEHUE HX DJJIEMEHTOB H
CBOMCTB. M300pakeHre MHOTOTPAaHHUKOB U BBITIOJTHEHUE
IIOCTPOEHHUS Ha  H300paskeHUsIX u MOJEIIAX
MHOT'OTPaHHUKOB.

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

XapakTepucTuka U H300pakeHHE CEeUeHHUs, pPa3BEPTKHU
MHOT'OTPaHHUKOB, BBIYHCIICHHE iouaaen
noBepxHocTel. [locTpoeHune mpocTelmux ceueHuid Kyoa,
npu3Mbl, nupamusl. [Ipumenenue ¢GakToB U CBeACHUN
13 INIAHUMETPUU.

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

[IpuMeHeHre CBOMCTB CUMMETPHUH IIPU PELICHUU 3a]ad.
Hcnonb3oBanue MPUOOPETEHHBIX 3HaAHUU TUIst
UCCIIEIOBaHUsI M MOJEIMPOBAHUS HECIOKHBIX 3a/ad.

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

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

XapakTepucTuka M M300pakKeHHEe TeJ BpalleHMs, HUX
pPa3BEpPTKH, CEUECHUS.

Pemrenne 3amay Ha NMOCTPOEHHE CEUEHUH, BBIYHMCIICHHE
JUIMH, pacCTOsAHUM, yrioB, muomane. IIpoBenenue
JIOKA3aTeNIbHbIX PACCYKJIECHUM IIpU pEUIeHUW 3a7ad.
IIpuMeHeHHEe CBOMCTB CUMMETPUU IIPU PELICHUH 3a7ad
Ha TeJla BpalleHusi, KOMOWHALUIO Tel.

N300pakeHNe OCHOBHBIX KPYTJIBIX TET M BBITIOJHEHUE
PUCYHKA IO YCIIOBUIO 3aJa4u

HN3mepenus B reomeTrpuu

O3HakOMJICHHE C TOHATUSAMHU IUIOMATU HU 00BbeMa,
aKCMOMaMH U CBOWCTBAMH.

Pemienue 3amady Ha BBIYMCICHHE IUIOLIAAEH IJIOCKUX
¢buryp ¢ NPUMEHEHHEM COOTBETCTBYIOIMIUX (GOpPMYNI U
(aKTOB U3 IUIAHUMETPHH.

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

W3yuenne ¢GopMyn s BBIYMCIEHHUS  IUIomIanei
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MOBEPXHOCTE MHOTOTPAHHUKOB M TEJ BpallCHUS.
O3HaKOMJICHHE C MCTOJOM BBIUHCJICHHS ILJIOIIAIN
MMOBEPXHOCTH C(ephl.

Pemenue 3amay Ha BBIYMCIIEHHE TUIOMIAAECH TOBEPXHOCTH
MPOCTPAHCTBEHHBIX TEJ

KoopanHatsl 1 BeKTOPbI O3HakomieHue C TOHATHEM BekTopa. W3yueHue
JEKAPTOBOM CHUCTEMBI KOOpPAMHAT B IPOCTPAHCTBE,
MOCTPOCHUE TIO 3aJaHHBIM KOOpPJIMHATAM TOYEK H
IIJIOCKOCTEM, HAX0XKIEHUE KOOPANHAT TOYEK.
Haxoxnenne — ypaBHEHUHl — OKpYXKHOCTH,  cepsl,
IJTIOCKOCTH. BhIruncienrne pacCTOAIHUN MEKy TOUKaMH.
N3yuenune CBOWCTB BEKTOPHBIX BEJIWYUH, MPABUII
pa3lioKEHUs BEKTOPOB B TPEXMEPHOM IPOCTPAHCTBE,
MpaBUJl  HAXOXKJIEHMS  KOOpPAMHAT  BEKTOpa B
MpPOCTPAHCTBE, MpaBWUJl  JEHCTBUH C  BEKTOpaMHu,
3a/IaHHBIMUA KOOPJAMHATAMH.

[IprMmeHeHue Teopru NMpy pEUICHUH 3a]1a4 Ha JEHCTBUSA C
BEKTOPAMH.

N3yueHne  ckanspHOro  NPOU3BEACHUS  BEKTOPOB,
BEKTOPHOTO  YpaBHEHHUs MPsSMOM U IUIOCKOCTH.
[IpumeneHne Teopuu Mpu pPelieHUuH 3a1a4d Ha JEHCTBUS C
BEKTOpaMH,  KOOPJMHATHBIA  METOJ, [PUMEHEHHUE
BEKTOPOB /I  BBIYMCIEHUSA BEJIUYMH YIJIOB U
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  MAaTEePUHATbHO-TEXHUYECKOMY
o0ecnevyeHn 1o

Peanuzanust yueOHON TUCHUIUIMHBI TpeOyeT HaMuusl yueOHOro KaOWHeTa
MaTEeMaTHKH.

[Tomemenne KkabuHETa JOMKHO yIOBIETBOPATH TpeOboBaHusAM CaHUTapHO-
sanuaeMuonorndeckux npasui U HopmaTuoB (CanlluH 2.4.2 No 178-02) u ObiTh
OCHAIIIEHO THIOBBIM 00OPYJOBaHHEM, YKa3aHHBIM B HACTOSIIMX TPEOOBAHUAX, B
TOM YHUCJIE CHEIHAIN3UPOBAHHON y4uyeOHOW MeOenpl0 M CpeACTBaMHU O0y4YEeHHS,
JOCTaTOYHBIMH [l BBIMOJHEHHsS TpPeOOBAaHMW K YPOBHIO MOJATOTOBKU
00ydJaronmxcsi.

B kxaOunere 10KHO OBITH MYJIbTUMEIUHHOE 000PYI0BaHUE, TOCPEACTBOM
KOTOPOTO Y4YaCTHUKHA 0O0pa3oBaTeIbHOrO Ipoliecca MOTYyT MPOCMaTpUBaTh
BU3yallbHYI0  MHGOpMAIMI0 [0  MaTeMaTHKe, CO3/aBaThb  IPE3EHTAlUH,
BUJIEOMATEPHUAIIbI, UHBIE JJOKYMEHTHI.

B cocra  y4eOHO-METOIMYECKOTO M  MaTepUAIbHO-TEXHUYECKOTO
obecrieueHus MporpaMMbl y4eOHOM TUCHUIIIMHBL « MaTeMaTuKa» BXOMAT:

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

* SKPaHHO-3BYKOBBIC ITOCOOWS;

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

* OubOIMOTEYHBIN HOH/I.

3.2. UndpopManmnoHHoe odecnevyeHne 00yueHmst

Ilepeyenb pexoMeHAyeMbIX Yy4eOHbIX wu3AaHuii, WHTepHeT-pecypcos,
AOMOJHUTEIbHOM JTUTEPATYPBHI

OcHOBHas IUTEpPATYpA:

No HUctounuk
/11
1 bammakos M.M. MaTtemaruka: anredpa 1 Hayajla MaTEMaTUYECKOTO

aHaIn3a, TeOMETPUS: YUeOHUK JIJISl CTY/l. YUPEXKICHUN cpea. mpod.
obOpazoBaHusl. - 4-¢ usa., crep. / M.M.bammaxkos. - Mockpa: UL
"Axagemus", 2017. - 256 c. — ISBN 978-5-4468-5988-7. — Tekcr :
HEMOCPEACTBEHHBIN.

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

3 Bricmias MmaTeMaTrka : y4eOHHUK U IPAKTUKYM JJISI CPETHETO
npodeccuonanbHoro oopazopanus / M. b. XpuryHosa [u 1ip.] ; mox ooOmieit
penakuuent M. b. Xpunynosou, 1. U. Llpiranok. — Mocksa : M3naTenbcTBoO
IOpaiit, 2020. — 472 c. — (ITpodeccuonansHoe 06pa3zoBaHue). —

ISBN 978-5-534-01497-6. — TekcT : anextponHsiii // ObC FOpaiit [caiiT].
— URL: (mara oOpareHus:
01.06.2022).

JlononHuTtenbHas JMUTEpaTypa:

Ne | UcTtouHuk
/o

4 boromosnios H.B. Ilpaktuueckue 3anatus no mateMatuke. B 2-x 4. Hacts 1.:
yaebHoe nmocooue s 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 boromosnios H.B. IIpaktuueckue 3anatus no mateMatuke. B 2-x 4. Hacts 2. :
yuebHoe nocobue st CI1O / H.B.boromosnos. — 11-e u3a., nepepad. u gom.
— Mockaa : FOpaiit, 2019. — 251 c. (Cepus : [IpodeccuonansHoe
oOpazoBanue). — ISBN 978-5-534-08803-8. — TekcT : HEOCPEICTBEHHBIH.

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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: anexkTpoHHubii // OBC KOpaiit [caiiT]. — URL:
(mara obpamenus: 01.01.2022).

Hopogheesa, A. B. Marematuka. COOpHHK 3a/1a4 : Y4€OHO-TIPAKTUUECKOE
nocobue i cpeHero npodeccuoHaaIbHOTo 00pa3zoBanus /
A. B. lopodeeBa. — 2-e u3a. — Mocksa : MznarenbctBo FOpaiit, 2020. —
176 c. — (IIpodeccuonanproe obpazoBanne). — ISBN 978-5-534-08796-3.
— Texcer : anekrponnsii / IBC IOpaiit [caiiT]. — URL:

(mara obpamienus: 01.06.2022).

NudopmarnmoHHbie 371€KTPOHHO-00pa30BaTEIbHBIE PECYPCHI:

Ne | UcTounuk

n/n

1 DnekTpoHHas oubnroreunas cucteMa «bubmoTex. 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-OMOMMoTeyHass cuctema elibrary» / IlpaBooGnagatens:
OO6mecTBO ¢ orpaHrueHHON 0TBeTCTBeHHOCTHIO «PYHOby» (RU)
https://elibrary.ru

4 DnekTpoHHO-6ubmmoTeunas cuctema «OBC IOPAUT» / www.biblio-

online.ru

[Iepnoanueckue u3nanus:

EcTecTBeHHBIE 1 TEXHUYECKHUE HAYKH : HAy4. )KypHAI /TI. pen. A. fl.
XaBkuH. — MockBa : OOO "UzparenpcrBo "CrytHukt", 2002 — —
Beixonut 12 pa3 B roa. — ISBN neuartHoii Bepcun 1684 —2626. — Tekcr :
HETOCPECTBCHHBIMN.

BECTHHUK BOPOHEXCKOI'O TOCYIAPCTBEHHOI'O
YHUBEPCUTETA. CEPUS : DU3UKA. MATEMATUKA : Hay4yHbBIi
KypHaII / 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: 01.06.2022)

4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHMS YUEBHOM
TV CHUTLIAHBI

KonTpoib W omeHka pe3ylbTaTOB OCBOCHHS YYEOHOW TUCHUIIIMHBI

OCYILIECTBIISIETCS MperojiaBaTesieM B IPoOIecce TMPOBEJACHUS IMPAKTUYECKUX
3aHATUM ©W J1abOpaTOpHBIX pPabOT, TECTUPOBAHUSA, a TaKXKE BBINOJHEHUS
00yYaIOIMMUC UHAUBUYIBHBIX 3alaHUH, TPOCKTOB, UCCIICIOBAHMIA.

PesyabTaThl 00y4eHuUsI | dopMbI H METOABI KOHTPOJIS M OLEHKH |
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(oCBOEHHBbIE YMEHMS)

pe3yJbTaToB 00y4YeHust

* IUYHOCMHDBIX:

—Cc(hOpPMUPOBAHHOCTh ~ NPEACTABICHUNH O
MaTEMAaTHUKE KaK YHUBEPCAJIBHOM SI3BIKE
HayKH, CPEJICTBE MOJCINPOBAHUS SABJICHUHN U
IIPOLIECCOB, UEIX U METOJaX MaTEMaTHKU;

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

- MOHMMaHUE 3HAYUMOCTH MaTeMaTHKHU I
Hay4YHO-TEXHUYECKOTO nporpecca,
c(hOpMHUPOBAHHOCTh OTHOIICHHUS K
MaTeMaTHKE KaK K YaCTH O0IIeYeIOBEYeCKON
KYJIbTYpbl ue€pe3 3HAKOMCTBO C HCTOpHEH

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

Pa3BUTHA MaT€MAaTUKU, BBOJIIOI_II/IGI‘/JI

MaTeMaTH4YeCKUX UICH;

—Pa3BUTHC JJOTUYECCKOT'O MBIIIJIICHHUA, 9KCHepTHa$I OLCHKA BBIITOJIHCHU A
MIPOCTPAHCTBEHHOTO BOOOpaXeHUs, | MPAKTUIECKON pabOTHI.

AITOPUTMHUYECKON KYJIbTYPbI, KPUTUYHOCTH
MBIIIJICHUSI Ha YPOBHE, HEOOXOAMMOM ISt
Oynyieit mpodeCcCHOHATBHOU IeATENBHOCTH,
Ui TPOMODKEHHsT — O0Opa3oBaHUS |
camMo00pazoBaHus;

9KCHepTHa$I OLCHKA BBIITOJIHCHUA
CaMOCTOSITEIIbHOU PaOOTHI.

—OBJIAJICHHE MaTEeMAaTUYECKUMHU 3HAHUSMHU U
YMEHUSMH, HEOOXOTUMBIMHU B MTOBCETHEBHOMN
KHU3HH, TUTst OCBOCHUS CMEXHBIX
€CTECTBEHHO-HAYUHBIX TUCLUTUIAH "
JTUCIATUTHH TIPO(ECCHOHANTBHOTO UK, JIJIS
NOJy4eHus: oOpa3oBaHUs B O00JIACTIAX, HE
TpeOyomuX yriyOJIeHHONM MaTeMaTH4eCKOM
HOJTOTOBKH;

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

—TOTOBHOCTb u CIOCOOHOCTh K
o0pa3oBaHMIo, B TOM quclie
caMo00pa3oBaHUIO, Ha TIPOTSHKCHHH BCEH
JKU3HU;  CO3HATENIbHOE  OTHOIIEHHE K
HETPEPhIBHOMY 00pa30BaHUIO KaK YCIOBHIO
YCIIEIHOM npodeccuoHaIbHON u
OOIIECTBEHHOH NI TEILHOCTH,

DKcnepTHas OI[EHKA BHITOITHEHHS
PaKTUYECKOH paboTHI.
DKcnepTHas OI[EHKA BHITOITHEHHS
CaMOCTOSITENIbHOU PaOOTHI.

— TOTOBHOCTH W  CIOCOOHOCTh K
CaMOCTOATEIIbHOMN TBOPUYECKOU u
OTBETCTBECHHOU ACATCIIbHOCTH,

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

—TOTOBHOCTh K KOJUIGKTHBHOW pabote,
COTPYIHUYECTBY CO  CBEpPCTHUKAMHU B
o0pa3oBaTenbHOM, OOIIECTBEHHO TMOJIE3HOM,
y4eOHO-UCCIIeI0BATEILCKOM, TMPOSKTHOW U
JPYTUX BUJAX IEATEIBHOCTH;

9KCHepTHa$I OLCHKA BBIITOJIHCHU A
MPaKTUYECKOU PabOTHI.
9KCHepTHa$I OLCHKA BBIITOJIHCHU A
CaMOCTOSITEIIBHOU paOOTHI.

—OTHOIIIEHUE K npodeccroHanbHOM
JeSITETbHOCTH KaK BO3MOXKHOCTH y4acTHsi B
pCHICHUN JIMYHBbIX, OGH.[GCTBGHHBIX,
TOCyHapCTBCHHBIX, OGH.IGHaI_[I/IOHaJIBHBIX
npo0Jem;

DKcrepTHas OLEHKA BBITIOJTHEHUS
MPaKTUYECKOU PabOTHI.
DKcrepTHas OLEHKA BBITIOJTHEHUS
CaMOCTOSITENIbHON PaOOTHI.
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® Memanpedmemubtx:
—YMCHHUC CaMOCTOATCIBHO ONPCACIATH LCIIN
JCATCIIBHOCTH n COCTaBJIATH I1JIaHbI

JeSATEIbHOCTH; CaMOCTOSITEJIbHO
OCYIIECTBIISTH, KOHTPOJIMPOBATH u
KOPPEKTUPOBATh NEeSITEIbHOCTD;

UCIIOJIB30BaTh BCE BO3MOXKHBIE PECYPCHI IS
JOCTHIKCHMS.  IIOCTABJIICHHBIX  LCJIEH U
peanu3anuu [IJIJaHOB NEeATEIbHOCTH;
BBIOMPATH YCIICIIHbIE CTpaTeruu B
Pa3IMYHBIX CUTYALUX;

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

— yMEHHE TMPOJYKTUBHO OOIATBCA U
B3aMMO/JICMCTBOBATH B MPOIECCE COBMECTHOM
JESTEIIbHOCTH, YYUTHIBATh MO3UIUU APYTUX
YYaCTHUKOB  JICSITEIIBHOCTH, A(PPEeKTHBHO
paspematb KOH()INKTHI;

DK3aMeH.

DKcnepTHas OI[CHKA BBITOJTHEHHS
PaKTUYECKOH paboTHI.
DKcnepTHas OI[EHKA BBITIOTHEHHS
CaMOCTOSITENIbHOW PaOOTHI.

— BIAJACHHE HAaBBIKAMHU II03HABAaTEIIBHOM,
y4eOHO-UCCIIEIOBATEIbCKOM U TPOEKTHOM
JEATCIIBHOCTH,  HABBIKAMH  Pa3pELICHHUS
npo0yieM; CHOCOOHOCTh W TOTOBHOCTHh K
CaMOCTOSITCIIBHOMY IIOUCKY METOJI0B
pelIeHUs TPaKTUUECKUX 3a]a4, IPUMEHEHUIO
pa3IMYHBIX METOJOB IIO3HAHNUS;

OK3aMeH.

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

—  TOTOBHOCTH 51 CII0OCOOHOCTD K
CaMOCTOSITEIILHOM uH(pOPMAIIMOHHO-
HO3HaBaTeJ’IBHOﬁ ACATCIIbHOCTH, BKJIFO4Yasa
YMEHHE OPHEHTHPOBAThCS B  Pa3IUUHBIX
UCTOYHUKAX  WHPOpMALUU,  KPUTHUYECKH
OIIEHUBATh u HHTEPIPETHPOBATH
UHPOPMALIMIO, TIOTYYaeMyI0 M3 Pa3IHYHBIX
HNCTOYHHUKOB;

DK3aMeH.

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

- BJIaACHUC SI3bIKOBBIMH cpeacTrBamMu:
YMCHHUE SCHO, JOTMYHO KW TOYHO H3J1araTtb
CBOIO TOYKY 3pCHU, HUCIIOJIB30BaTh
AZICKBATHBIC A3BIKOBBIC CPEACTBA,

DK3aMeH.

YcrHBIM onpoc.

3KCHepTHa5I OLCHKA BBIITOJIHCHU A
MPaKTUYECKOU PabOTHI.
9KCHepTHa$I OLCHKA BBIITOJIHCHU A
CaMOCTOSITEJIbBHOU paOOTHI.

— BJIaJeHWC HaBBIKAMH I[103HABATCIILHOM
pedaekcuy Kak OCO3HAaHUS COBEPIIAEMbIX
JEUCTBUIA M MBICIUTEIIBHBIX IPOLIECCOB, UX
pe3yJbTaTOB U OCHOBaHMi, T'PaHUIl CBOETO
3HAHUS ¥ HE3HAHUS, HOBBIX MO3HABATEIbLHBIX
3aa4 U CPENICTB JJISl UX IOCTHKECHUS,

YcTHBIM onpoc.

TectupoBanue.

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

—  [eJNeYCTPEMIICHHOCTh B TMOHMCKaX W
NPUHATHH pEIIeHUH, cOOOpa3uTeNbHOCTh U
UHTYHIUS, Pa3BUTOCTh MPOCTPAHCTBEHHBIX
MPEICTABICHHUIA, CIIOCOOHOCTH
BOCIIPUHUMATh KPAcOTy U TAPMOHHUIO MUPA;

YcTHBIM onpoc.

9KCHepTHa5I OLCHKA BBIITOJIHCHUA
MPaKTUYECKOU PabOTHI.
9KCHepTHa5I OLCHKA BBIITOJIHCHU A
CaMOCTOSITEIIbHOU PaOOTHI.
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* nPpeOMemHuIX:

— ¢(hopMHPOBAHHOCTH MIPECTABICHUMN O
MaTeMaTHKe KaK YaCTU MUPOBOMN KYJIbTYpPbI U
MEeCTE MaTEMAaTUKU B COBPEMEHHOM
UBUJIM3AIUH, CTIOCO0AX OMHUCAHUS SIBICHUN
peabHOTO MUpPA HA MATEMATHYECKOM SI3bIKE;

YcTHBIM onpoc.

TectupoBanue.

OKcInepTHas OLEHKA BBIIOJIHEHUS
NPaKTUYECKON paboTHI.
OKclepTHas OLEHKa BBIIIOJTHEHUS
CaMOCTOSITENIbHON PaOOTHI.

— c(opMHUPOBAaHHOCTh MPEJCTABICHUNA O
MaTEMATHYECKUX MOHATUAX KaK Ba)KHEUIINX
MaTE€MaTUYeCKUX MOJACIAX, I103BOJIAIOLINX
ONMCBHIBATh U M3y4aTh Pa3HbIC MPOLECCH U
SIBIICHUS; IIOHUMaHUE BO3MOKHOCTH
AKCHOMaTHYECKOTO ITOCTPOCHHUS
MaTEMaTUYECKUX TEOPHI;

TectupoBanue.

OKcIepTHas OLEHKA BBIIIOJIHEHUS
NPaKTUYECKON paboTHI.
OKcrnepTHas OLEHKa BBIIOJTHEHUS
CaMOCTOSITENIbHON PaOOTHI.

— BJIAaJCHME METOJAMH JOKa3aTelIbCTB U
ITOPUTMOB pelieHus, yMEHUe 150:¢
MPUMEHATh, TPOBOJUTH  JIOKA3aTEIbHBIC
pacCyXJIeHUs B XOJI€ peUICHUs 3a/1a4;

TectupoBanue.

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

— BJIaACHUC CTaHAApTHBIMU  [MPpUCMaMU

peIICHUA palrOHAIBHBIX n
HppannoHaJIbHbIX, IIOKa3aTCIbHBIX,
CTCIICHHBIX, TPUTOHOMCTPHYCCKUX

YpPaBHEHUH M HEPABEHCTB, HX CHUCTEM;
HCIIOJB30BaHUE TOTOBBIX KOMIIBIOTEPHBIX
IporpamMm, B TOM 4YHCIJIE€ U IIOHUCKA ITyTH
pelleHuss M WUIIOCTPALMM  PEIICHUS
YPaBHEHUN U HEPABEHCTB;

TectupoBanue.

OKclnepTHas OLEHKA BBIIIOJTHEHUS
PaKTUYECKOH paboTHI.
OKclnepTHas OLEHKA BBIIIOJIHEHUS
CaMOCTOSITENIbHON PaOOTHI.

— c(opMHUPOBAaHHOCTH TPENCTABICHUH 00
OCHOBHBIX IIOHATHUAX MaTeMaTHn4dYCCKOIro
aHaJIM3a U UX CBOMCTBAX, BJaJIcCHUE YMEHHUEM
XapakTepu3oBaTh  MOBEACHHE  (YHKIHH,
UCIOJIb30BaHUE TOJYYEHHBIX 3HAHUM JUIs
OIIMCaHuA u aHaJn3a PCAJIbHBIX
3aBUCHUMOCTEIH;

YcrHbI onpoc.

DK3aMeH.

TectupoBanue.

9KCHepTHa$I OLCHKA BBIITOJIHCHU A
MPaKTUYECKOU PabOTHI.
9KCHepTHa$I OLCHKA BBIITOJIHCHUA
CaMOCTOSITEIIbHOU paOOTHI.

— BIAJCHHE OCHOBHBIMH TIOHATHSAMH O
TUTOCKHUX " MPOCTPAHCTBEHHBIX
TeOMETPUYECKHX (urypax, HMX OCHOBHBIX
CBOWCTBAX; C(HOPMUPOBAHHOCTH  YMEHHS
pacro3HaBaTh reoMeTpUdeckue (GUrypbl Ha
YyepTekax, MOJENIAX M B PeaJbHOM MHpE;
IpUMEHEHHE M3yICHHBIX CBOMCTB
reomeTpuueckux ¢uryp u dopmyn ans
peLIeHUs] TEOMETPUYECKUX 3aJad M 3a7ad ¢
PAaKTUYECKUM COJCPKAHUEM;

YcTHBIM onpoc.

DK3aMeH.

TectupoBanue.

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

— chOPMUPOBAHHOCTh MPEACTABICHUH O
npoleccax u SIBIICHHSX, HMCIOIINX
BEPOSATHOCTHBIM XapaKTep, CTATUCTHYECKUX
3aKOHOMEpPHOCTSIX B pEaJIbHOM  MHpE,
OCHOBHBIX ITOHATHUSX JJIEMEHTAPHOW TEOPUHU
BEPOSATHOCTEM; YMEHHUI HaXOOUTh Hu
OIICHHBATh BEPOATHOCTH HACTYIUICHUS

OK3aMeH.

TectupoBanue.

DKcrepTHas OLEHKA BBITIOJTHEHUS
MPaKTUYECKOU PabOTHI.
DKcrepTHas OLEHKA BBITIOJTHEHUS
CaMOCTOSITENIbHON PaOOTHI.
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COOBITUH B MPOCTEHIIMX MPAKTUYECKHUX
CUTyallusIX W OCHOBHBIC XapaKTCPUCTHUKU
CIIy4aifHbIX BEJTMYMH;

— BIQJCHUE HABbIKAMU UCIOJIb30BaHUsA
TOTOBBIX KOMIIBIOTEPHBIX IIPOrpaMM IIpH
pelIeHu! 3a1ay.

YcTHBIM onpoc.

DK3aMeH.

TectupoBanue.

9KCHepTHa$I OLCHKA BBIITOJIHCHU A
MPaKTUYECKOU PabOTHI.
9KCHepTHa$I OLCHKA BBIITOJIHCHU A
CaMOCTOSITEIIbHOW PaOOTHI.
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PazpaboTuHKH:

COD MI'PH MpenoaaBaTens F _}%  H.C.TasprowmkuHa
COd MI'PU npenoiaBaresb 7. Z4/4 I H.3y6kosa
JIKCNepPThI:

JOKTOP TeXHHYECKHX HAYK,

CTU HUTY «MHCuC» 3aB.Kadenpod MaTeMaTHKH E.I". Kabymosa
(mecTo paboTel) (3aHEMacMan JIOKHOCTD) IOONHCE. HITHITHA L,
thamuiug)

npenojiaBare/lb MaTeMaTHRH

CO® MI'PH 1 HHQOPMATHKH . I'H.@enoposa
(MecTo paboTst) (3aHEMaeMas 10/DKHOCTh) {110, 111HC . HHH LHATILL,
(pavunua)
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AKCHEPTHOE 3AKTMIOYEHHE
Ha pabouyio IPOTPAMMY AHCIMILIMALL «MaTeMaTHkay 10 creruaibHOCTH (DasoBbiil VPOBCHE):

21.02.02 Bypenne ned THHBIX H ra30BbIX CKBAKHH.

Paspatoruukn — 3yokora Fannna Huxonaessa u Taspromkina Harains Cepreepna, IpEHONaBaTesy
CTapoocKolECKOTO dunuana  denepalbHOrO IOCYIApCTBEHHOIO  GIOMKETHOrO  0Opa30BaTENRHOID
yupes/ienus Beicero obpazopanns «Poccriicknit rocyJapcTREHHbIH TeoNoropaspe0YHLI YHHBEPCHTET
umenn Cepro OpIDKOHHKH3EY.

PaGouas TPOrpAMMa COCTOHT U3 IAclopTa pabodeil mporpaMmel y4eOHOH IHCLMILIHITEL CTPYKTYDEL i
IPHMEPHOTO cofepikanus yueOHOH AMCIHIUTHHEEL, YCJI0BHE peamu3aiiH y4eQ ol JUCIHITHIEL, KOHTPOIR H
OLICHKH pPe3y/IbTaToB OCBOSHHA y4eOHOH THCHMIIIHHbL.

B paGoucii mporpavme 00O3HAYEHH 3a4a4¥ H Uend yqeDHOH IHCIMILIMHEL PEKOMEHJIYCMOC
KONMUYeCTBO YacoR juta cneunamsioctd 21.02.02, npenyemorpenioe MaKCHMAILHOH yUeOHOH HAarpy3KH
oDyuarowieroca (351 vac). B TOM THCNE:

~  obs3aTensHas ayaurTopHas yueOnas narpyska obyuatouierocs - 234 uaca;
—  caMocTosTe/bHas paboTa/KoHeyILTanrn obysaromerocs - 111/16 sacos.

Cojlepianue THCIHIIMHEL 0DECTIEVHBAET [OCTIVKCHHE CTY/IEATAMH JHYHOCTHHIX, TPSAMETHbIX H
MeTanpe/IMETHLIX Pe3yIbTaTOR COMMACHO npuMepHoi nporpamme (PIAY @UPO) no creqHaTbHOCTH. B
paBounx NPOTPAMMAX OTPAMKEHE! CIEIYIOIIHE TEMATHYCCKHE pasielibl:

Tema 1. PaspuTie noHaTHs 0 HCIE,

TeMa 2. YpaBHeHHA H HEPaBEeHCTBA,

Tema 3.KopHH, cTenedn u TorapudMsl,

TeMa 4. 3MCMCHTE KOMOHHATOPHET,

Tema 5.0CHOBEI TPHTOHOMETPHH,

Tema 6. @yHKIME W HX cBOHCTRA,

rema 7..Hauana MareMaTHIecKoro aHalinsa,

Tema §. MATerpan i ero npHMeHcHEE,

Tema 9. KoopauHaTel U BCKTOPEL,

tema 10. llpaMBle H IOCKOCTH B IPOCTPAHCTRE,

Tema 11 MuororpaHHEHKH H KpYTIIBIe,

tema 12, Tena 1 n0BepXHOCTH BPAILIEHHA,

tema 13. M3Mepenns B reoMeTpHH.

teMa 14, DiieMeHTEI TEOPHH BepOsTIOCTEH H MATEMATHICCKOH CTATHCTHKH.

@OpPMEI H METO/Ibl KOHTPOIA H OlEHKH COOTBETCTBYKOT PE3YIBTATAM obydenns, B T.4. 0bmmHM
KOMIETeHLIM.

Cnxcok y9eOHEIX M3naHui coZepiut nuteparypy W HHTepHer HCTOMHHKM, NO3BONAIONIHE OCEOHTE
cojlepranne yueOHOH IFCTHIUIHERL B 1I0JHOM 00LeMe.

Pabouas mporpamMma MowkeT OBITh PeKOMEHAOBAHA [UIH NPUMEHCHHS B '\“iEﬁHOT\-I npoiecee mo
cuenpansiocT: 21.02.02 Bypenne HE(TAHBIX H MA30BEIX CKBAXHH.

DKerepr: EI'. Kabynosa
3ap. Kadenpoit BeICHICH MATCMATHKY
H HHOOPMATHKH, I1.T.H., A0HEHT
CTH HUTY MHUCHC

[Moanuck 3aeepato.

HauanoHHK OTIAENa KaJpoB H.H. Toronsesa




3KCTIEPTHOE 3AKJIOYEHHE
Ha paboUyH0 IPOrpaMMy AMCLHIITHHEL «MareMaTnka» Mo CTEUHATLHOCTH (GasoBbIit yPOBEHD):
21.02.02 BypeHie HeQTIHBIX H FA30BBIX CKBARUM.

PaspaboTyrkn — 3y0KoBa [anuna Hukonaepua B [appioLIKHHA Haramus Cepreepna, IpernofasaTe.Ii
CTapo0oCKONBCKOTO dummana  (enepankHoro rocyiapeTBenHoro  GroKeTHOTO oGpa3oRaTeIEHOTO
Yupex/IeaHs BEICLICTO o0OpasoBaHus «PoccHiickuil TOCYapCTBEHHbIH reoIOropasBe/IoUHbIH YHHBEPCHTET
mvenn Cepro OpmKOHHKHIZE!.

PaBouas MporpaMMa COCTOHT H3 Nacmlopra paboyeii nporpaMMbl yueOHOd JHCIHILIHEDL CTPYKTYDHL ¥
[PEMEPHOI0 COAEPKAHNL y4eOHO#H IHCLIHITTUHEL yCIIOBHIT peami3aliH yueGHOM HCIMILIHHDL, KOHTPOIA b
OlEHKH pe3y/lbTaTOB OCBOCHHA yuebno AHCIHILIHHEL

B paboueii nporpaMme oB03HAYCHET 3a/[a49H | HelH Y4eOHOH JHCIMIITHHLL, peKOMENLYeMOe
KOJIMUECTEO Yacos (s CrenAanbHOCTH 21.02.02 ), npesycMOTPEHHOE MakcnManbHoi yueOnoi Harpy3KH
o0ygaloLerocs 351 gac, B TOM JHCE!

oBs2aTenLHOl aymuTopHOH yueOHOH HArpy3KH obyuatomerocd 234 4aca;

caMocTOATENbHOH paGoTh/KOHCY B TAIIHH oGyuaromeroca 111/16 1acos.

ConepkaHue IUCIHILTHHBI ofecneynBaeT IOCTHXCHHE CTYACHTAMH MHYHOCTHEIX, TPEeIMETHBIX !
METATIPE/IMETHBIX PE3YJIbTATOR COITIACHO IpHMEPHOIi porpamMme (®IAY ©®HPO) no cnenHalbROCTH. I
paoymx [porpaMmax OTpaKeHLl remaraueckue paszenst Tema 1. PassuTue TIOHATHA O yHCIe, TEMA &
VpasHenus H HEPAB§HCTBA, TEMa 3. Kopuu, crenenH H norapudMel.  Tema  4.3CMEHT!
KOMOUHATOPHKH. S, OCHOBE  TPHIOHOMCTPHH, TCMa 6. dyHkmMA H WX CBOHCTBA, TeMa 7..Hauan
MaTeMaTHIECKOro anani3a TeMa 8.HTerpar u ero npuMeneHne Tema 9. KoopauHaThbl # BEKTOPEL TEMA I
IIpsiMEIe ¥ TITIOCKOCTH B npocTpaHcTse, Tema 11 MHOrorpaHHHKH H kpyrseie Tema 12. Tena u OBEPXHOCT
ppamenus, Tema 13. Mamepennss B TCOMETPHH,  TeMa 14. DneMeHTH TEOPHH BepOSATHOCTEH
MATEMATHYECKOH CTATHCTHKH.

dopMbl B METOjIEl KORTPOIL M OMCHKH COOTBETCTBYIOT PE3YNBTATAM obyvenus, B T.9. 00mH
KOMTIETEHLIHAM.

CricoK yd4eOHBIX H3Janui CORCPKHT nureparypy ¥ VIHTEpHET HCTOUHMKH, MO3BOIAIOIIHE OCBOH
COJIepKAHHE yueOHOH JHCIHIUHHEL B nomHOM 00BEME.

Pabouas rporpamMma MOMET BEITH PEKOMEHJOBAHA JUTA NPHMEHEHHA B yueOHoM Nponecce |
cnemmanbuocti: 21.02.02 Bypenne HeQTARBIX I FA30BLX CKBEDKHIL.

DKCTEpT: FH denoposa
npenofasateib HHOPMATHKM 1 MATEMATHIKH .
COP MI'PH . Al 4
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MUHOBPHAYKH POCCHH
CrapoocKodbeknii puama

ApPCTBEHHOTO GIOIAKETHOrO 00Pa3OBATEILHOTO VUPEHRIEHHA
BLICIIErO 00pa3oBaHHA

the/lepanpHOTO FOCYI

«Poceniicknil rocy/IapeTBenHbIi re0.10r0pa3BeaoyHLIi YHHBCPCHTCT HMCHH

Cepro Opuxonnkaase»

(CO® MI'PH)

_ ﬂA COT'JTACOBAHO
7 sb/{ﬁFPI‘I JamecTHTENs aupektopa no CT10
f"b I{ ,Jih?.t:nﬂ)l 1A308B //’f E. A. MumeHko
2{!’/HJ Ly f w28 2074

PABOYAS MPOTPAMMA YYEBHOH AUCHUTTIIMHBIL

MATEMATHEKA

r. Crapuiii Ockon
2022 1.



Pabodas mporpamMma  yueDHOH IHCIMONHHBL paspadotana Ha ocHoBe PexepanbHoro
roCyIapcTReHHOro oOpasosatensHoro crangapra (ganee — ©I'OC) mo cnemmaneHOCTH CpeIHEro
npodieccHonansHore obpazosanns (ganee - Cl10): 21.02.02 bypenne BedTAHLIX H ra3’oBBIX
. CKBaEUH (VTB. npHkazoMm Munobpaayku Poceun o1 12.05.2014 Ne 483).

Opranuzanug-pazpaboTaHk:

Crapoockonbekuil  guaHan  deaepanbHOrO TOCYAAPCTBEHHOrO OHJUKETHOrO 00pasoRaTe/lbHOrO
VOpeHKICHHA BRICHIETO — oOpasoBaHus «PoccHiicKui  rocy/lapcTBeHHBIH  TE0J0ropasBe/ o4 Hbli
yvausepcHTeT uMenn Cepro Opkonukmier (COP MI'PH)

PaspaboTumky:
I'aspiomknna Hatamna CepreesHa, npenogasaTens Maremaruskn CO® MIPH
3yokopa I'annna Hukomaesna, npenonasarens matematakn COO MI'PH

PACCMOTPEHA U OOBPEHA
HA 3aCCIaHHH MPeIMCTHO-IUKIOBOH KOMHCCHH MAaTEMATHKH, HIAKH H HHGOPMATHER
ITporoxom Ne 10 ot « 0l» uiong 2022 roga

TMTpencenarens TTHK: %{% H.C. 'appromxuimna

PEKOMEH/JOBAHA

vaedbuo-Meroauyeckus otaenom COO MI'PHU

w 0l» uroHs 2022 rog
Hawanemmg ¥MO Mﬁ/ AL TpyvDuarnuHORa
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COJIEPKAHUE

1. ACIIOPT PABOYEN IMPOT'PAMMBbI YYEFHOU JUCITATLIAHBI

2. CTPYKTYPA ¥ COJEPKAHUE YUEBHOM JUCIUTILIVHBI

3. YCJIOBUS PEAJIM3AIIMUA YUYEBHOW JUCIHUTILIVHBI
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1. IACIIOPT PABOYEH ITPOI'PAMMBbBI YYEFEHOM JTUCIUIIJIUHBI
MATEMATUKA

1.1. Ob6s1acTh NpMeHeHUs1 pado4eil MPOrpaMMbl

PaGouass mporpamma y4eOHON IUCIHMIUIMHBI SIBISIETCS YacThiO MPOTPAMMBI
noArotoBku cneruanuctoB cpennero 3seHa (IIIICC3) B coorBerctBuu ¢ ®I'OC mo
cnenuanbHocTu CIIO 21.02.02 Bypenue HEDTAHBIX U Ta30BbIX CKBAXHUH.

1.2. MecTto y4eOHOH AUCHUIVIMHBI B CTPYKType MPOrpaMMbl MNOATOTOBKH
CHELHATHCTOB CPEHEr0 3BeHA

VYyeOHast TUCUUITIIMHA BXOAUT B MaTeMaTUUYECKU U 0OIIUN eCTeCTBEHHOHAYYHBIH
LUKIL.

1.3. Hdean wm 3amauym y4eOHOM AUCHMIVIMHBI — TpeO0OBaHUS K pe3yabTaram
OCBOCHHS Y4eOHO! JUCHUNTHHBI
B pesynbTaTte ocBoeHus yueOHON AUCIUIUIMHBI O0YYAIOIIUICS TOKEH YMeTh:
— peuaTh NPHUKJIAJHbIE 33/1a4U B 00J1aCTH POPECCUOHATBHOMN AESITEIbHOCTH.

B pesynbrare ocBoeHUs1 y4eOHON TUCIMIUIMHBI O0yYarOIIUICS TIOJKEH 3HATh:

—  3HAYCHHE MATEMaTUKU B MPO(ECCHOHAIBHOUN JCATEILHOCTH U MPU OCBOCHUU
MTICC3;

—  OCHOBHBIE MAaT€MaTHYECKHE METOJbl PEHICHUS MPUKIAJHBIX 337a4 B 00JacTh
npodeccuoHaIbHOM IeATeTbHOCTH;

—  OCHOBHBIE MOHATHUS U METOJIbl MATEMAaTUYECKOTO aHAIN3a, JIMHEHHOUN anreOpsl,
TEOPUU KOMIUIEKCHBIX YHCEJ, TEOPUU BEPOATHOCTEM M MaTEeMaTUYECKOMN
CTaTUCTUKH;

—  OCHOBBI HHTETPAIBHOTO U JU((PEepeHIInaTLHOTO UCUUCIICHNUS.

B cooterctBuu ¢ ®I'OC CIIO no cnenmansHoctu 21.02.02 bypenue HeQTSIHBIX U
ra3oBbIX CKBOXHH B paMKax OCBOEHHUS Yy4eOHOW aucHMIUIMHBI «MarteMmatukay y
CTYJIEHTOB (DOPMHUPYIOTCS CIAEAYIONINE KOMIICTCHITHH:

Kon HanMeHnoBaHue pe3yjbTaTa 00y4eHHst

00II[He KOMIIETeHIINH

OK'1 [lorumaTe CyIIHOCTh W COLMATBHYIO 3HAYUMOCTh CBOEH Oymyiein
npodeccrun, MPOSIBISITH K HEH YCTOWYUBEIN WHTEPEC
OK 2 Opranu3oBbIBaTh COOCTBEHHYIO [€STEIIBHOCTb, BBIOMpATh TUIOBbBIE

METONBI W CIOCOOBI BBITIOJHEHUS MPOQPECCHOHANBHBIX  3ajad,
OIICHUBATh UX 3(PHEKTUBHOCTH U KAYECTBO

OK 3 [IprHMMaTh penieHrs B CTAHIAPTHBIX U HECTAHJIAPTHBIX CUTYALUAX U
HECTH 32 HUX OTBETCTBEHHOCTh

OK 4 OcymiecTBasATh MOUCK M UCIOJIb30BaHUE MUH(POPMAIUU, HEOOXOIUMOM
st 3(G(EKTUBHOrO  BBIMNOJHEHUS  MPO(PECCUOHANBHBIX  3ajady,
po(eCCUOHATILHOTO U JINYHOCTHOTO Pa3BUTHUS




OK 5 Hcnonb3oBaTh MH(OPMAIMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJOTUU B
npo¢eCCUOHANILHON eI TeIbHOCTH

OK 6 PabGortarb B KoOmIeKTMBE U KoMaHne, 3((PEeKTUBHO OOWATBCA C
KOJUIETaMU, PYKOBOJCTBOM, IOTPEOUTENAMHU

OK 7 bpate Ha ce0si OTBETCTBEHHOCTh 3a pPAa0OTy UJIEHOB KOMaHbI
(MOAYMHEHHBIX), PE3YJIbTAT BHINOTHEHUS 3a/laHUN

OK 8 CaMOCTOSITENIBHO ~ ONpEeAeNaTh  3aJaud  NPOPECCHOHAIBHOTO U
JUYHOCTHOTO Pa3BUTHS, 3aHUMATHCA CaMOOOpPa30BaHUEM, OCO3HAHHO
IUTAHUPOBAThH NOBBIIIEHHE KBATU(PUKALINU

OK9 OpueHTUpOBaThCS B  YCIOBHUSIX YacTOM CMEHBI TEXHOJOTMH B
npodeccuoHaIbHOM 1eITeTbHOCTH

npogeccuoHaJIbHbIe KOMIIETECH UM

K 1.1 BoiOupath  ONTUManbHBIA ~ BapuaHT  MPOBOJAKU  TIIyOOKUX U
CBEpPXITYOOKMX CKBAXMH B  PA3IMUYHBIX TOPHO-T€OJOTHYECKUX
YCIIOBUSIX

IIK 1.3 Pemate TexHMYeckHWe 3aladyd MO NPEAOTBPALICHUI0 U JUKBUAALUUU
OCJIO)KHEHUU U aBapUMHBIX CUTYallUN

IIK 2.5. OdopMiIATh TEXHOJOTHYECKYI0O M TEXHMYECKYIO JOKYMEHTAIMIO TIO0
00CITY>KMBaHUIO M IKCILTyaTallii OypoOBOT0 000pY/I0BAHHUS.

IIK 3.3 KoHTponupoBaTe 1 aHAIM3UPOBATH ITPOLIECC U PE3YIIbTATHI
JESTeIbHOCTU KOJUIEKTHBA UCIIOJIHUTEINEH, OLIEHUBATh A (PEKTUBHOCTD
IIPOU3BOJICTBEHHON JI€ATEIbHOCTH

Y JINYHOCTHBIX PE3YJIbTATOB:
Koxn
JUIHOCTHBIX
Pe3yJIbLTATOB JIMYHOCTHBIE pe3yJabTaThbl
peaTH3AIEH peasM3anuy NPOrpaMmMbl BOCTIMTAHUS
HpOrpaMmbi (Oeckpunmopui)
BOCIIUTAHUA
[IposBasitomnii 1 IEMOHCTPUPYIOIIMNA YBaOXKEHUE K JIOJAM TPYyIa, OCO3HAIOIIMM
JIP 4 IOCHHOCTD COOCTBEHHOTO Tpyaa. CTpeMHIHHfICH K (bOpMHpOBaHI/IIO B CETEBOM cpeac
JJMYHOCTHO U HpOCI)CCCI/IOHaJ'IBHOI‘O KOHCTPYKTHBHOI'O «I_[I/I(l)pOBOl"O cJIcaa»
JIP 14 HpOHBJ'ISIIOH_[I/Iﬁ CO3HATCJIbHOC OTHOLICHHWEC K HCIPCPLIBHOMY O6p&30BaHI/IIO Kak
YCJIOBHUIO yCHCI.HHOﬁ HpO(i)eCCHOHaHBHOﬁ n 06].].[6CTB€HHOI>1 ACATCIbHOCTH

1.4. Koiu4ecTBO 4aCOB HA 0CBOeHMe pado4eil MporpaMMbl y4eOHOM M CHUIIMHBI

MakcumanbHas yaeOHasi Harpy3ka 00y4aromerocsi, B TOM YUCJIE: 72 4qaca
OO0s3aTtenpHas ayIUTOPHAS yueOHas Harpy3ka o0ydJarommerocs 48 gacoB
CamocTosTenpHast paboTa 00yJaroIerocs 22 yaca

Koncynpranuum

2 yaca




2. CTPYKTYPA U COJAEP)KAHUE YUEBHON JUCIUILJIAHBI

2.1. O0bem yueOHOM JMCHUIIMHBI M BU/BI Y4eOHOH padoThI

Bup yyeOHol padoThI O0bem
4acoB
MakcumaJibHasi ydyeOHasi HArpy3Ka (Bcero) 72
Oobs13aTesibHAs ayIMTOPHAas y4eOHasi HAarpy3Ka (Bcero) 48
B TOM YHCJIE:
nabopaTtopHbie pabOThI -
MIPAKTUYECKUE 3aHSATUS 32
KOHTPOJIbHBIE PA0OTHI 1
CamocTosiTesibHasi padoTa odyuyarouierocs (Bcero) 22
B TOM YHCJIEC:
peLIeHUE IPUMEPOB 14
pemeHue 3aaa4 2
pelieHre CUCTEM YpaBHCHUIN 2
pelieHrne ypaBHCHHIM 2
BBIYHCJICHUE OMPEICIUTEIICH MaTPHUII 2
2

KoncyabsTanuu

ITpomexyTtounas artectanus B hopme guddepeHIIuPOBAHHOIO 3a4eTa




2.2. TemaTnueckuii ni1ad u coaep:xxanue yueonoi gucunmimasl MATEMATHUKA

HaumenoBaHue pa3iesioB H TeM

Conep:xanue y4eO0HOro MaTepHnaJa, JJabopaTopHbie padoThl U NPAKTHYECKHE 3AHATHSA, CAMOCTOSITEJIbHAS

padoTa 00yJaIIHUXCS

Oo0bem
4acoB

YpoBennb
OCBOEHHS

1

1

Pazgen 1. MaTtemaTu4uecKHuid
aHaJIN3

31

Tema 1.1.
Judpdepenumanbroe u
HHTCrpaibHOC HCUYUCICHUE
OK 1-3,6, 8
IIK 1.1; 1.3; 2.5; 3.3
JIP 4, JIP 14

ConeprkaHue yaeOHOro MaTepHasa

DYHKIMY 0JIHON HE3aBUCUMOM MepeMEeHHOM

TIpenensl

HenpepbiBHOCTD (pyHKIMI

H’pOI/ISBOZ[HaH, I'¢oOM eT‘pI/I‘IeCKI/Iﬁ CMBICJI

Hccnenoranue ¢hyHKIUH

HeonpenenenHslil uHTErpai

Hen OCpE€ACTBCHHOC MHTCIPUPOBAHUEC

3aMeHa nepeMeHHON

O| 0| || N[N —

Ornpe/ieNieHHbI HHTErpal

10 | Beruucnenue onpeaeicHHOro MHTerpaja

11 | 'eoMeTpHUYECKHIA CMBICT ONPEJIETICHHOr0 HHTErpaaa

12 | TlpunokeHust MHTErpaja K pelieHnIo MPUKIAIHbIX 3a/1a4

13 | YacTHble NpOM3BOAHBIC

[\STIINIISIE O 11 11 S S TE ST ST S 1] S

JlaGopartopHbie pabOTHI

IIpakTruyeckue 3aHATUS
Brruncnenue npeaenos (GyHKIUHA C HCIIONB30BaHUEM 3aMeYaTeNIbHbIX MPeeIoB
HUccnenoBanue GpyHKIMI HAa HENPEPHIBHOCTb.
JuddepennmpoBanue GyHKIIMHA.
WurterpupoBanue npocredmmx QyHKIunii.
Boluniciienue npocTeninux onpeneseHHbIX HHTETPAJIOB.
Pemienne npukinagHeIX 3a4a4.
HaxoxeHne yacTHbIX TPOU3BOAHBIX.

10

Kontpomnsubie paboTsl
WccnenoBanue ¢pyukimii. HeonpeneneHuplii HHTErpa, ONpeaeacHHbIA HHTErPal.

CaMocrosTenbHas paboTa 00yJarommxcs
Pemenue npumepoB Ha BEIYHCIICHHE MIPEAETIOB — 2 .
Pemenue npumepoB Ha auddepennupoanue — 2 .

Tema 1.2.
OObIKHOBEHHBbIE
auddepeHuUATbHbIC YPABHEHUS

1-3,5,8
0K 1.1; 1.3; 2.5; 3.3
JIP 4, JIP 14

CojepxaHue yueOHOro MaTepuana

3amaun, mpuBoAsHe K quddepeHInaIbHbBIM YPaBHCHUSIM

Jnddepernmanbapie ypaBHEHHUS C Pa3aesIOINMUCS MIepeMeHHBIMH

OO01mye 1 9acTHBIC PeIIeHUs

OnHopomHble AuddepeHInaabHbIe YpaBHEHHUS TIEPBOT0 TOPSIKa

N |WIN|—

JlnHeliHbIE OTHOPOIHBIC YPaBHEHHUS BTOPOTO MOPSAKA C MOCTOSHHBIME KO3 PHIIHEHTaAMH

NSIENSI1S 1 S]] )

JlaGopatopHbie pabOTHI

IIpakTruyeckue 3aHATUSL
Pemenne nuddepeHmanbHbIX ypaBHEHNH ¢ pa3AessIIOIIIMUCS TIEPEMEHHBIMH.
Pemennie opHopoaHbIX I depeHInaTbHbIX ypaBHEHHUH.

KonTponpHbIe paboThI




CamocrosTenbHas paboTa 00yJaronmxcs 2
Pemenne muddepennmansHpx ypaBHeHui 1 mopsiaka.
Tema 1.3. Conepxanue y4eOHOTO MaTepHaa 1
Psaabi 1 Yucnossie psiibl
OK 14,9 2 | CXomuMOCThb ¥ PACXOAMMOCTD YHCIOBBIX PSI0B 2
K 1.3; 2.5; 3.3 3 | Ipusnak cxoaumoctu Jlanambepa 2
4 | 3HaKornepeMeHHbIE PSIbI 2
5 | AOcointoTHas M YCIIOBHAS CXOAMMOCTD PSIJTOB 2
6 DYHKIMOHAILHBIE PSIIBI 2
7 CreneHHbIe PsIbI 2
8 | PasnoxeHue sneMeHTapHbIX QYHKIMHI B psij MakaapeHa
JlaGopaTopHbie pabOTHI -
[IpakTHyeckue 3aHATHS
Onpenenenre CXOMUMOCTH PSIIOB 10 npu3HaKy JlamamOepa.
OnpeneneHre CXOUMOCTH 3HAKOIICPEMEHHBIX PSIOB.
KoHTponbHbIe PaboThI -
CamocrosTenbHas pabota 00ydarommxcs 2
PenieHre NpuMepoB Ha MpUMeHeHUe npu3Haka Jlamamoepa.
Paznen 2. 9
KomiuiekcHble yncia
Tem 2.1. Copep:xaHrie yaeOHOro MaTepHaia 1
KoMmiekcHbIe Yuc/ia B 1 | JeiicTBHs HaJl KOMIUIEKCHBIMH YHCIIAMM B aIreOpandeckom popme 2
ajaredpanyeckoii popme 2 | T'eoMETpUYECcKOe N300paKEHUE KOMIUIEKCHDBIX YHCE 2
OK1-3,5,9 3 CTeneHr MHUMOM € TUHULIBI 2
IIK 1.15 1.3; 2.5; 3.3 JlaGopaTopHbIe PaGOThI -
JIP 4, JIP 14 [IpakTHyeckue 3aHATHS 2
JleficTBYs Hal KOMILUIEKCHBIMU YHCIaMU B anreOpandeckoi popme
KonTtponbHbIe paboTHI -
CamocrosrenbHas padoTa 00yJarommxcst 2
PeleHue mpuMepoB ¢ KOMILIEKCHBIMH YHCIIAMH B asiredpandeckoi gopme.
Tema 2.2 CojeprxkaHue yaeOHOro MaTepuana 1
KommuiekcHble yncia B 1 | Tpuronomerpudeckas hopMa KOMIIEKCHOTO YKCla 2
TPUTOHOMETPUYeCcKoil opme JIabopaTopHBIE PabOTHI -
OK 1-3 TIpakTHYeCKUe 3aHATUS -
IIK 2.5 KOHTpPOJTbHEIE PaGOTHI -
CamocrosTenbHas paboTa 00yJarommxcs
PelieHre mpuMepoB ¢ KOMILICKCHBIMH YHCIIAMH B TPUTOHOMETPHIECKOU (hopMe.
Tema 2.3 Cojaepxanue yaeOHOTO MaTepHaia. 1 2
Ioka3zarenbHas popma 1 | HokazaTensHasi (hopMa KOMIIEKCHOTO YHCT 2
KOMILIEKCHOTO YHCJIa JlaboparopHbie pabOTEI -
OK 1-3 [TpaKkTHYECKHUE 3aHATHS -
KoHTponbHBIEe paboThI -
CamocTtosiTenpbHas paboTa 00yJaroNuX cs -
Paszgen 3. DiieMeHTHI JTUHETHOMH 15
anreopol
Tema 3.1. Conepxanne yueOHOTO MaTepHaa
Martpuusl, onpeaeauTegy MaTpul, | 1 | MaTpuIpl, orieparyi HaJl HOIMA 1 2

OK1-3




2 | OmnpenenuTeny MaTpull, MX BBIYMCIEHUE 2
JlabopaTopHbIe PabOTHI -
IIpakTHueckue 3aHATHS 2
BrIunciienue onpenenurelieid MaTPHUIIBI
KoHTpospHbIe paboThI -
CaMocrosiTeNbHas paboTa 00yJaroIuXCs 2
BrIunciieHue onpenenuTelieii MaTpHIL
Tema 3.2. Copep:xaHrie yueOHOro MaTepHaia 1
OGpaTHas MaTpUIa 1 [ O6parHas maTpuna 2
OK 1-4 JlabopaTopHbIe paboThI B
IIK 1.3; 2.5; 3.3 [IpakTHyeckue 3aHATHS 2
JIP 4, JIP 14 BrIunciienre 00paTHBIX MATPHIL
KoHTposbHbIe paboThI -
CaMocrosiTeNbHas paboTa 00yJaroIuXcs -
Tema 3.3. Conep:xaHre yaeOHOro MaTepraa. 1
Cucrembl THHEHHBIX YPaBHEHHIT 1 | Pemenue cucTeM TUHEHHBIX YPAaBHEHHH MAaTPHUHBIM METOIOM 2
OK1-3,6 JlabopaTopHbIe pabOTHI -
1K 1.1; 1.3; 2.5; 3.3 IIpakTuueckue 3aHATHA
PelieHye cucTeM JIMHEMHBIX YPaBHEHUH MAaTPUYHBIM METOMIOM. 4
KoHTponbHbIe PaboThI R
CamocrosTenbHas padoTa 00y4Jaroumxcs 2
Pemenue cucrteMm TUHEHHBIX YPaBHEHUH MAaTPUYHBIM METOJIOM.
Paznen 4. OcHOBBI JUCKPETHOM 3
MaTeMATHKH
Tema 4.1. CojaepxkaHue yueOHOro Marepuana 1
MHoxecTBAa U OTHOLICHUS. 1 OneMeHTH 1 MHOYKECTBa 2
CpoiicTBa oTHOLIeHUIi. Onepauuu | 2 3a/iaHnsT MHOYKECTB 2
HaJl MHOKeCTBaMU 3 Ornepaliiy HaJl MHOXKECTBAMHM 2
OK 1-4 4 CBoiicTBa onepanuii HaJ MHO)KECTBAMU 2
MK 2.5; 3.3 5 | OrHomrenus 2
JIP 4, JIP 14 6 | CpoiicTBa OTHOIIEHHIA 2
JlaGopaTopHbie paboThI -
IIpakTudeckue 3aHsITHs -
KonTtponbHbie paboThI -
CaMocrosTenbHas paboTa 00yJarommxcs
Pemenne npuMepoB Ha IPUMEHEHHE CBOMCTB ONepaliiii HaJ MHOKECTBaAMH.
Pa3nea 5. OcHoBbI TEOpUH 9
BEPOATHOCTEH U MaTeMaTH4eCKOoM
CTATUCTHKHU
Tema 5.1. CoxepkaHue y9eOHOro MaTepraia 1
OcCHOBBI TEOPHHU BePOSTHOCTEM 1 [loHsiTHE COOBITHS M BEPOSITHOCTH COOBITHS 2
OK 1-5 2 JIOCTOBEPHBIE M HEBO3MOKHEIE COOBITHS 2
MK 2.5; 3.3 3 Krnaccudeckoe onpezencHne BeposiTHOCTEH 2
4 Teopema ciio>keHUs BEpOsITHOCTEN 2
5 Teopema yMHOKEHUSI BEPOSITHOCTEN 2

JlaGopatopHbie pabOTHI




HpaKTH‘leCKI/Ie 3aHATHA

KonTponpHbIe paboThI

CamocrosTensHast paboTa 00yJaronxcst 2
PerreHne nprMepoB Ha MPUMEHEHHUE TEOPEM CIIOKCHUS M YMHOKCHHUS BEPOSITHOCTEH.
Tema 5.2. CopepxaHrie y1eOHOro MaTepHaia 1
Cayuaiinasi BeJJM4uHa, ee yHkuus | 1 CrnyyaiiHas BelnuuuHa 2
pacnpeaeeHust 2 JucKkpeTHas U HenpepbIBHAS CTy4YaiHbIe BETMYUHBI 2
OK 1-5 3 | 3axoH pacnpenenenus UCKPETHON BEINYHUHBI 2
IIK 3.3 JlaGopaTopHbie pabOTHI -
JIP 4, /P 14 [IpakTHyeckue 3aHATHS 4
IIprMeHeHre 3aKOHA pacIIpeeIICHHs TUCKPETHON BEJTMYUHEI.
KoHTposbHbIe paboThI -
CaMocrosiTeNbHas paboTa 00yJaroIuxcs -
Tema 5.3. CopepxaHrie yueOHOro MaTepHaia 1
MarteMaTH4ecKoe OKUAAHME U 1 MaremaTH4ecKoe OKUJaHUEe TUCKPETHOHN CydaltHOM BETMYHHBI 2
AUCTIepcHs] CIy4aiiHON BeJINYMHBI | 2 Jucnepcusi ciydaiiHON BeTHIHHBI 2
OK 1-3,7 3 | CpenHee kBagpaTH4HOE OTKIOHEHHE CITYYAHON BEITHYHHEI 2
1K 3.3 JlaGopatopHbie pabOThI N
[IpakTryuecKue 3aHsITUs -
KoHTponbHbIE PaboThI N
CaMocrosiTeNnbHas paboTa 00yJaroIuXcs -
Pa3nen 6. MaTtemaTuueckue MeTOIbI 3
peleHus] NPUKJIAIHBIX 32124 B
obs1acTu npoeccnoHaTbHOM
JesSITeJIbHOCTH
Tema 6.1. CojaeprxkaHue yueOHOro Marepuana 1
MartemaTHyeckue MeToAbI pemiennsi | 1 | Pemenue NpyKIagHbeIX 3a1a4 B 00JaCTH Npo(eCCUOHANBHOMN AeSATENEHOCTH 2
NPUKJIATHBIX 32124 B 00,1aCTH JIaGopaTopHBIE PabOTHI -
Hqu)eCCﬂOHaJIbHOﬁ ACATCJIbHOCTH HpaKTI/I‘{CCKI/IC 3aHSITUS -
OK 1-9 KonTtponbHbIe paboThI -
NK 1.1; 1.35 2.5; 3.3 CamocrosrenbHas padoTa 00yJarommxcst
JIP 4, JIP 14 Perirenne MpuKIAAHBIX 3334 B 00JaCTH MPO(HeCCHOHAIBLHON AATSILHOCTH.
KoncynapTanumn 2
Bcero: 72

J171s XapaKTepUCTUKH YPOBHSI OCBOCHHS yueOHOTO MaTepHalia UCIIOIb3YIOTCS Cleayone 0003HaYeHHUS:

1 — o3HaKOMHUTENBHBIHN (Y3HABAaHUE PaHEE U3YUYEHHBIX 0OBEKTOB, CBOWCTB);

2 — penpoIyKTUBHBIN (BBITIOJIHEHHUE JAESITEILHOCTH MO 00pasily, MHCTPYKIIUU WUJIH MO PYKOBOJCTBOM);

3 — IPOAYKTUBHBIN (IIJITAHUPOBAHHUE U CAMOCTOSTENILHOE BBITIOJIHEHUE IEATEIHbHOCTH, pEIIeHUE MPOOIEMHBIX 3a/1a4).
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3. YCJOBMUS PEAJIN3AILIMYA YYEBHOM JUCIUILINHBI
3.1. TpeOoBaHUsA K MUHMMAJIbHOMY MATEPHAJIbHO-TEXHUYECKOMY 00eCIedeHUI0
Peanuzauus y4eOHOM JOuUCUMIUIMHBI TpeOyeT Haiauuusg ydeOHOro KaOuHeTa
MaTE€MaTUKH.
O6GopynoBanue ydeOHOro KaOWHETa: - TIOCAJOYHBIE MeECTa MO KOJUYECTBY
oOyyJaromumxcs;
O6opynoBaHue yuyeOHOTO KaOUHeETa:
—  [OCaJ0YHbIE MECTA MO KOJUYECTBY 00YUaAIOIINXCS;
—  pabouee MecCTO MpernoaaBaTeis;
—  KOMIUIEKT y4eOHO-HarJIIHbIX mocoOuii «MaTemaTukay;
—  00BbEeMHbIE MOJIEIH T€OMETPUUYECKUX PUTYD;
—  IUJIAKaThl IO TEMaM;
—  KJIacCHas JI0CKa;
—  cremtax / mkad A XpaHeHus: yueOHO-HATJIsAIHbIX MaTepUaJIOB U MOJIEIIEH.

TexHnueckue CcpelcTBa oOy4YeHHs: HOYTOYK Asus EEEPC
1001PEMN450\1G\1600G\10.1*WiF1\BT\4400mAbh!\ca.

3.2. UudopmanuonHoe odecnevyeHne 00yueHust
Ilepeyenr  pexkomMeHayemMbIX  y4eOHbIX  HW3aaHuil, VHTepHeT-pecypcos,

JAOMOJITHUTEJIbHOM JUTEPaATyPhI

OcHoBHas IUTEpaTypa:

Ne Nctounnk
n/n
bammakoB M.M. Marematuka: anrebpa W Hayajga MaTEMaTHUYECKOTO
aHajgu3a, TeOMETpHUs: YYEOHMK Ui CTyA. YYPeXKICHHH cpeld. Tpod.
1 |oOpazoBanmus. - 4-e wusn., crep. / M.M.bammakoB. - Mockpa: HUI]
"Axkagemus", 2017. - 256 c. — ISBN 978-5-4468-5988-7. — Tekct :
HENOCPECTBCHHBIN.

bammvakos M.1 Martematuka (CI1O): yueOnuk / bammmakoB M.U. - 2-e u3z.,
2 | crep - MockBa: KHOPYC, 2019. - 394 c. — ISBN 978-5-406-06554-9. —
TeKCT : HenmoCpeICTBEHHBIM.

Breicimass  maremaruka @ y4eOHMK W NPAKTUKYM  JUISE  CPEIHETO
npodeccronanpHoro odpaszopanusi / M. b. XpumyHnosa [u ap.] ; moa oOmeit
penakiuert M. b. Xpunynosoi, . U. [lpiranok. — Mocksa : M3aaTenbCcTBO
FOpaiir, 2020. — 472c.— (IIpodeccuonanbHoe oOpa3oBaHUE). —
ISBN 978-5-534-01497-6. — Tekct : anexkrpoHHsiii / ObC KOpait [caiT].
— URL: https://urait.ru/bcode/471507 (nara obpamenus: 13.05.2022).

JlononHuTENbHAS TUTEpPATYpA:

No

HcTounuk
/1

boromonos H.B. [Ipaktnueckue 3anatust no maremaruke. B 2-x u. Yacrs 1.:
4 | yuebnoe nocodue mms CIIO / H.B.boromonoB. — 11-e uzz., mepepad. u
non. — Mocksa : FOpaiit, 2019.— 326 c. (Cepus : IlpodeccuonanbHoe
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https://urait.ru/bcode/471507

oOpazoBanue). — ISBN 978-5-534-08799-4. — TekcT : HenoOCpe1CTBEHHBIH.

boromonos H.B. [Ipaktuueckue 3ansatus no Mmarematuke. B 2-x 4. Yacts 2. :
yueOHoe nocooue s CI1O / H.B.boromoiios. — 11-e u3z., nepepad. u gom.
— Mocksa : Opaiit, 2019. — 251 c. (Cepus : IIpodeccuonanpHoe
oOpazoBanue). — ISBN 978-5-534-08803-8. — TekcT : Henocpe1CTBEHHBIH.

HopodeeBa, A. B. Martematuka @ y4yeOHUK [JJIs  CpPEAHEro
npodeccruonansrHoro oopazosanus / A. B. lopodeeBa. — 3-e uzn., nepepad.
u gpon. — MockBa : WM3parensctBo FOpaiit, 2020. — 400 c. —
(ITpodeccuonanbuoe odpazoBanue). — ISBN 978-5-534-03697-8. — Tekct
: anektpoHHbii // DBC KOpaiit [caiit]. — URL: https://urait.ru/bcode/449047
(mata obpamenus: 28.05.2022).

HopodeeBa, A. B. Maremaruka. COOpHUK 3a1ad : y4eOHO-TIPAKTUIECKOE
nocobue s cpenHero mnpodecCHoHAbHOTO oOpa3zoBanus / A. B.
Hopodeea. — 2-e¢ u3n. — Mocksa : UzpatensctBo FOpaiit, 2020. — 176 c.
— (Ilpodeccuonanbuoe obpazoBanue). — ISBN 978-5-534-08796-3. —
Texcr : oanexkrponneii  //  OBC  HOpaiitr  [caiit]. —  URL:
https://urait.ru/bcode/449051 (nata obpamenus: 28.05.2022).

WNudbopmalrimoHHble 2IEKTPOHHO-00pa30BaTEIbHbIE PECYPCHI:

Ne HcTtounuxk
/1
1 DOnekTpoHHas oubmuoreuHas cucrema «budnnoTex. M3gaTenscTBo KV »
https://mgri-rggru.bibliotech.ru
OnexkTpoHHO-OMOMMoTeunass cucrema «M3marensctBo  JlaHby/  KOJIL
2 | UmxenepHo-Texunyeckue Hayku (TromI'Y)
www.e.lanbook.com
DneKTpoHHO-OMONMMoTeunas cuctema elibrary» / IlpaBooOnamarens:
3 | ObmectBO ¢ orpaHnueHHON 0TBeTCTBEHHOCTHIO «PYHDb» (RU)
https://elibrary.ru
4 DnexTpoHHO-6nbIMoTeunas cucreMa « 95C FOPAUTY / www.urait.ru

[lepnonuueckue n3ganus:

EcrecTBeHHBIE M TEeXHHYECKHME HAyKH : Hayd. XypHan /ri. pexa. A. S
XaBkuH. — MockBa :  OOO "UsparensctBo "Cnyrauk+'", 2002 — —

! Boeixoaut 12 pa3 B rog. — ISBN neuatnoii Bepcun 1684 — 2626. — Tekcer :
HENOCPEICTBCHHBIMN.
BECTHHUK BOPOHEXCKOI'O I'OCYIJAPCTBEHHOI'O
YHUBEPCUTETA. CEPUA : OU3UKA. MATEMATUKA : nHayuHbli
5 | KypHan / yupenutensb : BOpoHEKCKHN TOCYJapCTBEHHBINM YHHBEPCHUTET. —

Boponex : 2000 — .— Yucno BbiiyckoB B roa: 4. — ISSN neuaTHoi
Bepcun: 1609-0705. — Tekct : anexktponnsiii // BC elibrary [calit]. — URL
: https : //elibrary.ru (mata o6pamenus: 01.06.2022)
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https://clck.yandex.ru/redir/nWO_r1F33ck?data=NnBZTWRhdFZKOHRaTENSMFc4S0VQRXZLSW9LeEFnQlk2XzM1SFpXdVVJd1BzQnJRb1czcGl4eW5YVXp4MVpRSVVQVmh4VTlZVG1idUNsS0dUTlhtdUQzZ0VfR0RXR24yck5jMFJrUVdHcHNBYWRPVjVUU285dw&b64e=2&sign=d41143eaa87864d2f866cddf54951de4&keyno=17
https://clck.yandex.ru/redir/nWO_r1F33ck?data=NnBZTWRhdFZKOHRaTENSMFc4S0VQRXZLSW9LeEFnQlk2XzM1SFpXdVVJd1BzQnJRb1czcGl4eW5YVXp4MVpRSVVQVmh4VTlZVG1idUNsS0dUTlhtdUQzZ0VfR0RXR24yck5jMFJrUVdHcHNBYWRPVjVUU285dw&b64e=2&sign=d41143eaa87864d2f866cddf54951de4&keyno=17
http://www.e.lanbook.com/
https://elibrary.ru/publisher_about.asp?pubsid=995
https://elibrary.ru/contents.asp?id

4. KOHTPOJIb U OIIEHKA PE3YJbTATOB OCBOEHU S YYEBHOM

JANCIUIIJIMHBI

Kontpons ¥  oOlEeHKa  pe3yJbTaTOB  OCBOEHUS  y4eOHOW  JUCIUIUIHHBI
OCYIIECTBIISIETCS] TIPEMNOIaBaTeIeM B IIPOIIECCe MPOBEACHUS MTPAKTUUECKUX 3aHATHM
1 J1abopaTOpHBIX pabOT, TECTHUPOBAHMS, a TAKKE BBIMOJHEHUS OO0YYaAOIIUMUCS
WHJMBUAYaJbHBIX 3aJIaHUM, TPOEKTOB, UCCIIEIOBAHUMN.

Pe3yabTaThl 00y4eHUs
(ocBOCHHBIEC YMEHMS)

D®opMbI U METOAbI KOHTPOJISI M OLIEHKH
pe3yJbTATOB 00y4eHUs

OcBoeHHBbIC YMEHHA:

- pelaTh MPUKIaJHbIC
3a7a4u B 00J1acTH
npodeccuoHaabHON
JEATEIIBHOCTH.

DKcrepTHasl OLEHKA BBIMOJTHEHUS
npakTuiyeckoil pabotsl. KonTpoiabHas
pabora.

DKcrepTHasl OLIEHKA BBIMOJTHEHUS
CaMOCTOATEIBLHOM pabOoTHI.
JuddepeHnimpoBaHHbI 3a4eT.

YcBoOeHHBIC 3HAHWSA

- 3HAYCHUE MAaTEMaTUKH B
podheCCHOHATLHOM

JEeSITESIIbHOCTH U TIPU
ocsoennu I1T1CC3;

DKCHEepTHAsI OIEHKA BBITTOJTHCHUS
pakTHIecKoi padoTel. KoHTpoNbHAS
pabora.

DKcrepTHasI OIEHKa BHITTOJTHCHUS
CaMOCTOSITETTLHOU PabOTHI.
JuddepennmpoBaHHbIN 3a4eT.

- OCHOBHBIE MAaTEMaTHUYECKHE
METOJIBI PEIICHHUSI TPUKJIATHBIX
3a71a4 B oOylactu
npodeccroHaIbHON
TESATSILHOCTH;

DKcrepTHast OlIEHKA BBITOJTHEHUS
npakTudeckoi pabotel. KonTponbpHas
paborTa.

DKcrepTHAsI OLIEHKA BBITOJTHEHUS
CaMOCTOSITeJILHON paboTHI.
JubdepenurpoBaHHbIi 3a4eT.

- OCHOBHBIE ITOHSATHS U
METOIbI MATEMATUUECKOTO
aHaJin3a, JIMHCHHOM
ajareOpbl, TCOPHUH
KOMILIEKCHBIX YHCEII,
TEOPUH BEPOSTHOCTEH U
MaTeMaTUYEeCKOH
CTaTUCTHKH;

DKCrepTHas OLIEHKA BBITTOJIHEHUS
npakTU4Yeckoit pabotel. KonTpoiasHas
pabora.

DKCrepTHas OLIEHKA BBITTOJIHEHUS
CaMOCTOSITEJIbHOM padOTHI.

JuddepenniupoBaHHbI 3a4€T.

- OCHOBBI HHTETPAIBLHOTO U
mudepeHITNaTBEHOTO
HCUYHUCIICHUS.

DKCrepTHas OLIEHKA BBITTOJTHEHUS
npakTH4IecKoit pabotel. KonTpoiasHas
pabora.

DKCrepTHas OLIEHKA BBITTOJIHEHUS
CaMOCTOSITEJILHOM PaboTHI.
JuddepenumpoBaHHbIi 3aUeT.
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Paspaborunkn:

COd MI'PH penoaaBaTens {%% H.C. I'aspromkuna
CO® MT'PH IpenoaaBarTe/lb Z 2yl TH 3y0OkoBa
JKcneprhi:

AOKTOP TEXHHYCCKHX HAYK,

3aB. Kadenpoi Beicinei
_ CTH HUTY «MHCrC» MATEMATHKH H HHOOPMATHKH E.I.Kabynosa
(mecTo paboT) (zaHHMAEMAs ONKHOCTE) fﬁnnuca, HHHUHATRL, QanMiTis)

&

IpenoJjasarTe/lb MATEMATHEHY H

CO® MI'PH HH(OpMATHKH ﬁ,{iw I".H.®@exopoea

{mMecTo paboTe) (3aHEMAaEMan NOTKHOCTE) (nﬁﬂm[cb, HHUIHATHL, QaMins)



JKCHEPTHOE 3AK/IIOYEHHUE
Ha pabouyio mporpaMmy mHcuuHHEl «MaremaTAkay mo CHEUHATEHOCTH:
21.02.02 Bypenne HeTAHLIX H I'A30BLIX CKBAKHH.

PaspaGorunku — 3y6xosa Tanuna Hukonacsna u I'aspromkuna Hatamia Ceprecsua, npenofasarein
CrapoocKoibCKOTO duamana QeepansHOro TOCYZAPCTBEHHOTO  DHOKETHOTO o0pa3oBaTeIbHOTO
yupesaeHns Bricero obpasosanma  «PoccHiickuii rOCYAapCTBEHHBIH Te0NoropasBeioMHbLH YHHBEPCHTET
umer Cepro OpmxoHHKKIIEY.

Pafo4as mporpaMMa COCTONT U3; naciopta padouyeil NPorpaMMbl y4eOHOH AUCIHIUIHHEL, CTPYKTYPRL H
IPHMEPHOIO COAepkanus yueOHOM AMCIMILIMHE YCTOBHil pea/H3alnH yueOHOH IHCHUIUIHHEL KOHTPOIIA 1
OLICHKH PE3YLTATOB OCBOSHUS YUeOHOM JIHCIHILTHHBL,

B paboueii nporpamve o00O3HAYEHBI 3aia4H H UENH Y4eOHOH THCLMIUTHHEL PEKOMCHAYEMOS
KONHYECTRO HacoB mis crenmansaoctd 21.02.02, mpeaycMOTpeHHOS MAKCHMAThHOH y4eOHOH Harpy3KoH
obyuaromerocd 72 gaca, B TOM YHCIE:

o0s3aTenLHoit a}rnui-opuat& yuebHOii Harpy3ku obyuaiomerocs 48 Hacos;

CaMOCTOATENBHOH paboTel/KONCYABTAUMH 00yHarOmerocs 22/2 gaca.

CopepKaHue JUCIATUINHBL COOTBETCTRYET TPEOOBAHHAM K 3HAHHAM H YMCHHAM COTJIACHO [MICC3 no
CHCLHANIBHOCTH H (DOPMHPYEMEIM KomuereHimaM corjacHo ®IOC CI1O. B pabodeli nporpamMme
OTpaKeHBl TEMaTHYeCKHe pasaensi: Pasgen 1. MaremarHIecKui aHaTH3: Tema 1.1. AuddeperunansHoe 1
HHTerpanbHoe Heumcnenne; Tema 1.2. OOpiknoBenHbie AM(depeHIHalbHEC yPaBHEHHS, TeMa 1.3, PageL
Pasnen 2. Komnekcusie uncna: temMa 2.1.

KoMmnekcHBIe uncia B anrebpamueckoii dopme; Tema 2.2, KommiekcHEe THCRA B TPHTOHOMETPHIECKOH
dopme; Tema 2.3. [lokasaresnbHas GopMa KOMIIEKCHOIO 4HCIIA. Pazgen 3. DieMeHTH JHHEHHOH anreOpEL
Tema 3.1. Marpuitsl, onpeemureny Matpun; tema 3.2.06parnas matpuna; Tema 3.3, CHCTeMBl IHHEHHBIY
ypapaernii. Pasnen 4. OCHOBBI AHCKPETHOH MATEMATHKH: TEMA 4.1. Muosxectea u otHOmEeHHA. CBOHCTBE
orHomeHuH. Onepanun mam MuEoxkecTsaMil. Pasnen 5. OcHOBL! TeOpHH BEPOATHOCTEH M MaTeMarn4ecKol
craTHCTHEE: Tema 5.1. OCHOBLI TeopHu BeposTHocTed; Tema 5.2, Coyualinas Benm4HHA, ee (yHKIHS
pacnpenencHas; TeMa 5.3, MareMmarTnueckoe OKHIaHME M ANCHEPCHS C/yHaHHOH BeIM4HHEL Pasznen 6
MaremariyecKie MeTOIp! PELISNTs IPHK/IZ IHEIX 3a1a4 B 00J1ac 11 TPodeCCHOHANLHOH NEATETLHOCTH: TeM:
6.1. MareMaTHIECKHE MEFO/Ibl PEICHIS NP KIANHEX 3ajat & ¢OnacTd mpofeccHOHATBHOM AeATETEHOCTH.

VpoBHH OCROSHHA Y4eDIIOTO MaTepUATA COOTBETCTBYIOT €r0 COJACPKAHHIO M 3HATAMOCTH UL
dopmuposanus sHanui, ymennit, OK » Il

@opMBI H METO/BI KOHTPOJNH W OUEHKH  COOTBCICTBYHOT pPe3ylbTaTaM o0y4geHHs, B T.U
npo)ecCHOHANBHEIM H 061IHM KOMICTCHIIHAM,

CrHcok yqe0HEIX HITaHuii cojepkut mTeparypy # MHTepHeT HCTOYHHKH, NO3BONAIOUIHE OCBOHTI
cojiepikanne yuebHoil AHCIMITTHIILL B TOJIHOM 00BeMe. :

PaGouas mporpaMMa MOKET ObiTh PEKOMCHIOBAHA 1IA TIPUMEHeHWs B y4eOHOM Mpomnecce It
cnenpanenocetd 21.02.02 Bypeiiiie Hed T5iHbIX H FA30BBIX CK i KA,

[ pemoaasateiy

COp Mﬂj}{ =
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IKCHEPTHOE 3AKTTIOYEHHUE
Ha padouyr nporpaMMy y4ebHOH JTHCHHIIHHBI
«Maremaruka»
IO CHelHANBHOCTH:
21.02.02 bypenne He THHHIX H FA30BLIX CKBAYKHH.

Paspaboruuku: 3ydxosa lanuna Hukonaesna w Caepromkana Harama Cepreesna, IpEnoIaBaTe
CTapoocKonseKoro (Gunmnana  (heaepansHoro  rocyJapeTBCHHOTO  GHIKETIONO 0OPaz0BATEILHOID
YApeR/eHna BeICIICro oOpasoBanus «Poccnickuii rocyaperreHHbI re0I0TOpaiBeI0UHEIH VHHBEPCHTET
nmern Cepro OpiukoHuKrIzes.

Pabouas nporpamya coctout u3 nacmopta paboueii nporpaMMer yueSHO AHCHHILIHHRIL, CTPVKTYPEI H
MPHMEPHOTC COAEPKAHNA YICOHOH [IMCIUMNIMHEL, YCA0BH PeanH3alnl yueGHo IUCHHNIMHE, KOHTPOTA M
OUEHKH PC3YILTATOR OCBOSHAS V4eOHOH IHCUHIITHHEL

B paGoueli mporpamwe ofo3HaueHBl 3ajaud H OEIH  y4eOHOH AHCIHIIIMHEL PEeKOMEH IyeMOoe
KOMUECTBO 4acos /Ui cnennansroctd 21.02.02, npejnycMoTpenHoe MakcHMaIbHO yuefHOi HArpy3Koii
obyuatomerocs (72 yaca), B TOM YMeIe:

— obs3aTensHas ay/MTOpHad yIeOHas Harpyika oOyuatouerocs - 48 gacos:
—  CAMOCTOATCIEHAA paboTa/KONCYNLTalliy odyuaiomerocs - 22/2 gaca.

Cojepanye THCHAIUIMHB COOTBETCTBYeT Tpe0OBAHMAM K IHAHMAM H YMCHEAM cormacHo LITICCS no
CHETMMATEHOCTH W (OpMHpYeMbIM  KOMIICTeHIMAM coracio ®IOC CIIO. B paGoueii MpOTrpaMme
OTpaMEeHk CIEOVIONIHE TEMATHIECKHE Pad/ie/inl:

Paspen 1. Marematnueckuil ananus: Tema 1.1, Tuddepennnanstoe u HHTETPAIBHOE HCUHCIICHHE;
rema 1.2, OBuiknoReHHBIe THH(epeHIHATBHEIE YpasHenus: TeMa 1.3, Pajwr.

Paznen 2. KomnuekcHsle gncia: tema 2.1 . KoMiiekcHbIe yHcia B anreGpandeckoii hopme; Tema 2.2,
Komnnekenbie uuena B Tpuronomerpuueckoii dopme; Tema 2.3, IMokasaTenshas hopMa KoMIIIEKCHOTO
YHCAA.

Pasmen 3. DnemeHTtsl TmHelHOH anreOpoi: Tema 3.1. Matpuimi, ompemenwrenm MATPHIL TeMa
3.2.00parnas marpuua: Tema 3.3, CHCTEME! JIHHEHHEIX YPaBHeHH.

Pasen 4. OcmoBbl anckpernoit marematukm: Tema 4.1, Muojkeersa n oTmomenus. CroiicTsa
OTHOIEHHH. Onepamiy Ha)i MHOKECTBAMH.

Pazjien 5. OcHoBel Teopun BepoATHOCTEH H MaTeMaTHuecKoli cTaTHeTHER: Tema 5.1. OCHOBEL TCOPHH
BepoATHOCTER; TeMa 3.2, Ciyuaiinas sesmunna, ce (JyYHKIHS pacmpe/iencHus; TeMa 5.3, MaTeMaTHueckoe
OKH/IAHHE H THCHCPCHS CAVIAlHON Be/IHUHHEL

Paznen 6. MaremaTH4eckHe MeTOIEl pellieHus NPHETAAHEIX 347189 B o0uacTH npodeccHoHaIbHOI
OcATeIbHOCTH: Tema 6.1, Maremarnueckue MeTONBl peINGHMS NPHKIAAHBIX 3a1a9 B OOJIACTH
npodeccHOHATLHON JIeaTeNBEHOCTH.

YPpoBHH OCEOCHHA Y4eOHOT0 MaTepHala COOTBETCTBYIOT 10 COTOEPWAHHIO H 3HATUMOCTH 1A
dopuuposanns OK u [TK.

DOpMEL M METOIE KOHTPOIA H OUEHKH DPEIVIETATOR OCBOCHHS JIMCIIMILTHHEI COOTBETCTBYIOT
pe3yiabTaram o0yUeHHA, B TOM WCIE 00IIMM KOMIICTEHIIHAM.

Ciincok yueBHLIX H3/IaHKH COACPHHT OCHOBHYIO H JIOMOTHHTCIBHYH JATEPATYPY, HHPOPMAITHOHH hie
IEKTPOHHO-00PAI0BATC/IbHbIE PECYPCH, [I€PHOIHYCCKHE M3IAHNHS, MOIBOJISIOIMIHE OCBOWTE COnepIKanne
YueOHOH JIMCHMILTHARL B II0JHOM 00LeMe.

PaGouas nporpamma Moswer GBITH PEKOMEeHIOBAHA [UTA NPHMEHCHHS B yaeOHOM Npoliecce mo
ciieansaocTy: 21.02.02  Bypenue HeTaHLIX M raz0BEIX CKBAKHH.

KCIepT: E.I'. Kabynosa
JIOKTOP TEXHHYECKHX HAYK,
3aB.Kaepoi BLICIIEH MATEMATHKH
u uupopmarnkn CTH HUTY « MHUCuCy
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