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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
CHEIHAIbHOCTH:

21.02.09 I'maporeosiorusi U MHKEHEPHas Ie0JIOTHS

1.2. Mecro y4eOHOH AUCHUIUIMHBI B CTPYKType NPOrpaMmbl IMOATOTOBKH
CIeLMAJTUCTOB 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
OCBOCHHS Y4eOHOM JUCHUNITTHMHBI

Conepxxanue nporpaMmbl «MaTemaTHKa» HaIpaBiI€HO HA JTOCTHXKEHHE
CIIEYIOLINX Yeleul:
* obecnieueHre chOpMUPOBAHHOCTH TPEACTABICHUN O COLUATIBHBIX, KyJIbTYPHBIX
U UICTOPUUYECKUX (PAaKTOpax CTAHOBJICHUS MAaTEMAaTHKU;
* obecrieueHre Cc(HOPMUPOBAHHOCTU JIOTMUECKOIO, AJITOPUTMHUYECKOTO U
MaTEMaTUYECKOr0 MBIIUICHHUS;
* obecrnieyeHue c(hOPMHUPOBAHHOCTH YMEHUN NIPUMEHSTH IOJIYyUYEHHbIEC 3HAHUS NIPU
pELICHUH Pa3IMYHbIX 3a1a4;
* 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:
* TUYHOCMHDBIX:
— JIP 4 - nposBASIOIMHA M JIEMOHCTPUPYIOIIMHA YBaX€HUE K JIIOIAM Tpyna,
OCO3HAIOIIUHI IIEHHOCTh COOCTBEHHOTO TpyAa. CTpemsuuiicss K GOpMUPOBAHUIO B



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

* MemanpeomMemHubix:

— YMEHHUE CaMOCTOSATENIBHO OINPEIEIATh LEIH AEATEIbHOCTH U COCTABIATh IIJIaHbI
NESATEIbHOCTH; CaMOCTOSITEIIBHO OCYLIECCTBIISTH, KOHTPOJIMPOBATH "
KOPPEKTUPOBATh JEATEIBHOCTD;, HCIIOIB30BAaTh BCE BO3MOXKHBIC PECYPCHI IS
JOCTMIKEHHUsI IIOCTaBJICHHBIX LEJIEM M peanu3aluu IUIAHOB JEATEIIBHOCTH;
BbIOMpATh YCHEIIHbIE CTPATETUN B PA3JIMYHBIX CUTYAIUIX;

— YMEHHE MPOAYKTHUBHO OOIIATHCS M B3aUMOJICHCTBOBATh B MPOIIECCE COBMECTHOM
JNEATEIIbHOCTH, YYUTBHIBAaTh IMO3WMLHMM JPYI'MX YYaCTHHKOB J€ATEJIBHOCTH,
3¢ (HEKTUBHO pa3pemaTh KOH(DIUKTHL

— BIQJCHHE HaBbIKAMU MO3HABATEJIbHOHN, Yy4eOHO-HCCIENOBATENbCKOW U
IPOEKTHON JEsATENIbHOCTH, HaBbIKAMM pa3pelleHusi MpoOjeM; CHOCOOHOCTh HU
TOTOBHOCTb K CAMOCTOSITEJIBHOMY IIOMCKY METOJIOB PEIICHUS IPAKTUYECKUX 3aad,
IIPUMEHEHUIO PA3JIMYHBIX METOIOB [TIO3HAHNUS;

— TOTOBHOCTb U CIOCOOHOCTH K CaMOCTOSTENbHOM  HMH(POPMAIIMOHHO-
II03HABATEJIBHOM JEATEIbHOCTH, BKIIIOYAsl YMEHUE OPUEHTUPOBATHCS B PA3JIMYHBIX
UCTOYHUKAX HH(OpMalMM, KPUTUYECKH OLEHUBAaTh M HMHTEPIPETUPOBATH
UH(pOPMAIMIO, TIOJYYaEMYIO U3 Pa3IMYHbIX HCTOUHUKOB;

— BJIAJICHUE A3BIKOBBIMM CPEJCTBAMH: YMEHHUE SICHO, JIOTUMHO M TOYHO HM3JIararhb
CBOIO TOUYKY 3PEHUS, UCIIOIb30BaTh aICKBATHBIE I3bIKOBBIE CPECTBA;

— BIIaJICHHE HAaBbIKAMU MMO3HABATEIHHON peIIEKCHH KaK OCO3HAHMSI COBEPIIaEMbIX
JNEUCTBUM U MBICIMTENIBHBIX MPOLECCOB, UX PE3YIbTATOB M OCHOBAHWM, T'PAHHIL
CBOEr0 3HAaHMS W HE3HAHMs, HOBBIX IIO3HABATEIBHBIX 337a4 U CPEACTB Ul MX
JOCTUKEHNS,

— LIEJICYCTPEMIIEHHOCTh B MOMCKAaX M MPUHATUU PELIEHUM, COOOPa3UTEIbHOCTh U
UHTYULUS, Pa3BUTOCTh IPOCTPAHCTBEHHBIX MPEICTaBICHUN; CIIOCOOHOCTH
BOCIIPMHUMATh KPacOTy ¥ TAPMOHUIO MUPA;

* NPEOMENmHbIX:

— c(opMUpPOBaHHOCTh MPEJCTABIECHUNH O MaTeMaTHKEe KaK 4YacTH MHUPOBOMU
KyJIbTYphl M MECTE€ MAaTeMaTHKh B COBPEMEHHOM IIMBWJIM3alUM, CIIOCO0AaX
ONUCAaHMUS SIBJICHUM pealbHOTO MUPa HA MaTEeMAaTUYECKOM SI3bIKE;

— c(hOpPMHUPOBAHHOCTh TPEICTABICHUNA O MATEMATHUYECKUX TMOHATUSX Kak
BAKHEUIINX MaTEMAaTUYECKUX MOJIEINAX, MO3BOJAIONIMX OINKHCHIBATh U HU3Yy4yaTb
pa3Hble MPOLECCHl W SBICHUS; MOHUMAaHHE BO3MOXHOCTH aKCMOMATHYECKOTO
MOCTPOCHUSI MATEMAaTUYECKUX TEOPUH;

— BIIQJICHHE METOJIaMH JI0KA3aTeJIbCTB M AJITOPUTMOB PEIICHUS, YMEHHE WX
MPUMEHSTh, TPOBOJUTH J0KAa3aTEIbHbIE PACCYKICHHS B XOJ€ pELICHUs 3a/1ay;

—  BJaJCHHE CTaHJApTHBIMH TNpHUEMaMH  pEHIeHUS  palUOHAIbHBIX U
UPpALMOHATIBHBIX, MOKA3aTEIbHBIX, CTETIEHHBIX, TPUTOHOMETPUYECKUX YPAaBHEHUN
U HEPaBEHCTB, UX CUCTEM; MCIOJIb30BaHUE FOTOBBIX KOMIBIOTEPHBIX MPOrPaMM, B
TOM YHCIIe JUIsl TIOMCKAa MYTHU PEHICHHUS M WLUTIOCTPALMU PEIIeHUs] 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; MPUMEHEHUE H3YyUYEHHBIX CBOWCTB TeoMeTpuyecKux (uryp u Gopmyn 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 00y4yeHUust
OK 1 [TonnMate CyIIHOCTP H  COIMAIBHYIO 3HAYMMOCTH CBOEH Oymymiei
npodeccuu, NposIBIISATh K HEW YCTOWYHMBBIN MHTEpEC
OK 3 [IpuHauMaTh pelnieHus: B CTaHAAPTHBIX U HECTAHJAPTHBIX CUTyallMsIX U HECTH

34 HUX OTBCTCTBCHHOCTDH

OK 4 OcCyIIecTBIATh MOUCK W HWCHOJB30BaHWE WHPOpPMAIUU, HEOOXOAMMOUN st
3(PEeKTUBHOTO BBHIMOTHEHUS MPOPECCHOHATBHBIX 3314, MPO(heCCHOHATHFHOTO
Y JIMYHOCTHOTO Pa3BUTHS

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

OK 7 Bpatb Ha cebst OTBETCTBEHHOCTH 3a pa0OTy WICHOB KOMaH bl (TIOTYMHEHHBIX ),
pe3yJIbTaT BBIIOJIHEHHUS 3aJaHUI

N JIMIYHOCTHBIX PE3YyJIbTATOB

Kon
JIMYHOCTHBIX
JInuHOCTHBIE pe3yJIbTaThI
pe3yJbTaToB
peajn3anuy NporpaMMbl BOCIUTAHUSA
peanu3anuu
(Oeckpunmopbwi)
NMPOrpamMMbl
BOCIIUTAHUS
[IposiBisitomnii W JEMOHCTPUPYIOIIMM  yBa)XKEHHWE K JIIOASIM  TpyAa,
JIP 4 OCO3HAIOIIMK  IEHHOCTh  coOcTBeHHOro  Tpyaa.  Crpemsmmiics K

(GOpMHpPOBaHHIO B CETEBOM Ccpele JUYHOCTHO H 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 COJAEPKAHUE YUEBHOM JUCHUIJIAHBI

2.1. O0beM yueOHOM TMCHUILUIMHBI M BHAbI Y4e0OHOH padoThI

Bun yuyeOHoi1 padoThI O0bem

4acoB
MakcumaJjibHas ydyeOHasi Harpy3Ka (Bcero) 351
Oo0s13aTesibHAsI Ay IUTOPHAs YueOHAasi HArpy3Ka (Bcero) 234

B TOM 4YHUCJIC:

nabopaTopHbIE pabOTHI

ITPAKTUYECKUE 3aHATUS 117

KOHTPOJIbHBIE paOOThI -
CamocTosiTesibHasi paboTa 00y4arierocst (Bcero) 101

B TOM 4YHUCJIC:

Pewenne npumepos 25
OmnpeneneHne NOJSIPHBIX KOOPIUHAT TOYEK Ha MIIOCKOCTHU 2
Pemienue ypaBHEHUI U CHCTEM YPAaBHEHUN 16
IToctpoenue rpadukoB GhyHKIUH 4
N3ydenue clnoXHbIX GyHKIUI 5
Haxoxnenue GyHKIMi, 0OpaTHBIX TaHHBIM 4
HuddepennupoBanrie GyHKIINI 2
Haxoxaenre mpou3BOJHBIX BTOPOTO MOPSAIKA 2
N3yyenune (u3nueckoro CMbICIa MPOU3BOJAHONW BTOPOTO 2




mopsaaka.

Haxoxnenue quddepenunana GyHkunu 4

Pemenue 3amau 19

N3rorosnienne Tabymil 1 MoJiesIeld MHOTOIPAaHHUKOB 9

Bpruncnenne  MaTeMaTHYeCcKOTO — OXHUIAHHS  CIIyYallHOMN 2

BEJIMYHHBI

[TocTpoeHue MpoCTpPaHCTBEHHBIX (HUTYD 5
16

Koncyabranuu

[IpomexyTounas arrectanus 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,
HAaXOXJCHUE €€ O0JacTH ONpeNeNeHus U O00JIacTH
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, HW3yYeHHE  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  MAaTEePHAIbHO-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
/o

HcTounuk

1

bammakos M.J. MaTtemaruka: anredpa 1 Hadajia MaTEMaTHYECKOTO
aHajM3a, TeOMEeTpHs: YUYSOHUK IS CTY/. YUPEkKIESHUN cpel. mpod.
obpazoBaHusl. - 4-¢ usm., crep. / M.M.bammaxkos. - Mockpa: UL
"Axagemus", 2017. - 256 c. — ISBN 978-5-4468-5988-7. — Tekcr :
HETIOCPEICTBEHHBIMN.

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.

Bricmias MmaTeMaTrka : y4eOHHUK U IPAKTUKYM JJISI CPETHETO
npocdeccuonanbHoro oopazosanus / M. b. XpumyHosa [u ap.] ; mox obmei
penakuuent M. b. Xpunynosou, 1. W. Llpiranok. — Mocksa : M3naTenbcTBo
FOpaiit, 2020. — 472 c. — (ITpodeccuonansHoe 06pa3zoBaHue). —

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

JlononHuTenbHas JIMTEpaATYypa:

No
1/

HcTounuk

4

boromosnioB H.B. Ilpaktuueckue 3anatus no mareMatuke. B 2-x 4. Hacts 1.:
yuebHoe nmocooue s CIIO / H.B.boromosnos. — 11-e u3za., nepepad. u
non. — Mockaa : FOpaiit, 2019.— 326 c. (Cepus : [IpodeccrnonanpHoe
obpazoBanue). — ISBN 978-5-534-08799-4. — TekcT : HENOCPeICTBEHHBIN.

Bboromonos H.B. [Ipaktuueckue 3ansatust no maremaruke. B 2-x 4. Yacts 2. :
yuebHoe nocobue st CI10 / H.B.boromosnos. — 11-e u3a., nepepad. u gom.
— Mockaa : FOpaiit, 2019. — 251 c. (Cepus : [IpodeccuonansHoe
oOpazoBanue). — ISBN 978-5-534-08803-8. — TekcT : HEOCPEICTBEHHBIN.

Jlopogeesa, A. B. MatemaTuka : yaeOHUK JIJIsi CPETHETO
npodeccuoHanbHoro oopazopanus / A. B. Jlopodeea. — 3-e uzj., mepepao.
u non. — Mocksa : M3narensctBo FOpaiit, 2020. — 400 c¢. —
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(ITpodheccuonansuoe oopazoBanue). — ISBN 978-5-534-03697-8. — Tekct
: anexkTpoHHbii // OBC KOpaiit [caiiT]. — URL:
(mara ob6pamenus: 01.01.2022).

Jlopogheesa, A. B. Marematuka. COOpHHK 3a/1a4 : Y4eOHO-TIPAKTUUECKOE
nocobue i cpeHero npodeccuoHaaIbHOTO 00pa3zoBanus /
A. B. lopodeeBa. — 2-e m31. — Mocksa : M3znarenscTBo FOpaiit, 2020. —
176 c. — (IIpodeccuonanproe obpazoBanne). — ISBN 978-5-534-08796-3.
— Texcr : anekrponnsii / IBC IOpaiit [caiiT]. — URL:

(mara obpamenus: 01.06.2022).

HNudopmanmoHHbie 371€KTPOHHO-00pa30BaTENbHBIE PECYPCHI:

Ne | UcTounuk

n/n

1 OnexTponHas oudnnoreunas cucrema «budmmoTex. U3narensctBo KAY»
https://mgri-rggru.bibliotech.ru

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

3 DnekTpoHHO-OnbmoTeunass cucrtema elibrary» /  IlpaBooOiamarens:
OO61ecTBO ¢ orpaHrueHHON 0TBeTCTBeHHOCTHIO «PYHOby» (RU)
https://elibrary.ru

4 DnekTpoHHO-6ubmmoTeunas cucrema «9BC IOPAUT» / www.biblio-

online.ru

[lepnoanueckue u3nanus:

EcTecTBeHHBIE 1 TEXHUYECKHUE HAYKH : HAy4. )KypHAI /TI. pen. A. fl.
XaBkuH. — MockBa : OO0 "UznparensctBo "Cnyraukt", 2002 — —

I Brixonut 12 pa3 B roa. — ISBN neuartHoii Bepcun 1684 —2626. — Tekcr :
HETOCPEICTBEHHBIH.
BECTHHK BOPOHEXXCKOI'O 'OCYIAPCTBEHHOI'O
YHUBEPCUTETA. CEPUA : ®DU3NKA. MATEMATUKA : nHayuHbIit

5 | XypHan / yapenuTtelb : BOpoOHEXCKU roCy1apCTBEHHBINH YHUBEPCUTET. —

Boponex : 2000 — .— Yucno BeinyckoB B rof: 4. — ISSN neuyaTHoit
Bepcun: 1609-0705. — Tekcr : anextponnsiii // DBC elibrary [caiiT]. — URL
: https : //elibrary.ru (mata oopamenwns: 01.06.2022)
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4. KOHTPO.Ib Y OIIEHKA PE3YJIbTATOB OCBOEHUWS YUEBHOUN

JUCHUIIIAHBI

KonTpoib W omeHka pe3ylbTaTOB OCBOCHHS YYEOHOW JTUCHUIIIIMHBI
OCYULIECTBJISIETCS IMpernojaBareyieM B TPOLEcce NPOBEICHUS MPAKTUYECKHUX

3aHATUM ©W  J1abOpaTOpHBIX padoT,

TECCTUPOBAHUA, a TaAKKC BbIITOJHCHUSA

00yJarOIMMMUCS UHANBUYTbHBIX 3aaHUM, TPOCKTOB, UCCIICIOBAHUH.

Pe3yabTaTnl 00yyeHus
(ocBOCHHBIC YMEHHUS)

®opMbI M METOABI KOHTPOJIS U OLleHKH
pe3yJabTaToB 00y4eHHs

* IUYHOCHIHBIX:

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

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

- TIOHMMaHWEe 3HAYUMOCTU MaTEMAaTHKHU IS
HAyYHO-TEXHUUYECKOTO nporpecca,
c(hOpMUPOBAHHOCTh OTHOIICHUS K
MaTeMaTHKe KaK K 4YacTH 00Ile4YeIoBeYeCKOn
KyJIbTYpbl 4epe3 3HAKOMCTBO C HCTOpUEH

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

pa3BUTHS MaTeMaTHKH, IBOJIIOLIEN

MaTeMaTHUYCCKUX UJICH;

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

QITOPUTMUYECKON KYJIbTYpPbl, KPUTHYHOCTH
MBIIIJICHUSA Ha YPOBHC, HGO6XO,Z[I/IMOM JJISL
Oynymuieit mpoheccuoHaTbLHON ACITEIBHOCTH,
IS [IPOJOJIKEHUS o0Opa3oBaHUs Hu
caM000pa30BaHMsI;

DKcnepTHas OI[EHKA BBITOTHEHHS
CaMOCTOSITENIbHON PaOOTHI.

—OBJIQJICHUE MAaTEMaTUYCCKUMHU 3HAHUSIMH U
YMEHUSIMH, HEOOXOTUMBIMH B TTOBCETHEBHOM
KU3HHU, TUTS OCBOCHUS CMEKHBIX
€CTECTBEHHO-HAYYHBIX TUCTIUTUTAH "
JUCITUTLIMH TTPO(ECCUOHATBLHOTO HUKIIA, IS
noJfydeHus: oOpa3oBaHUsI B 0OJacTAX, HE
TpeOyIOMmMX YrayOoJeHHOW MaTeMaTU4ecKOM
MIOJITOTOBKH;

\DKCcrniepTHasl OIICHKA BBITTOJIHCHUS
MPaKTUYECKOU PabOTHI.
9KCHepTHa$I OLCHKA BBIITOJIHCHU A
CaMOCTOSITEIIbHOU PaOOTHI.

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

9KCHepTHa$I OLCHKA BBIITOJIHCHU A
MPaKTUYECKOU PabOTHI.
9KCHepTHa$I OLCHKA BBIITOJIHCHUA
CaMOCTOSITEIIBHOU PaOOTHI.

—  TOTOBHOCTb W  CHOCOOHOCTH K
CaMOCTOSTEIILHOU TBOPYECKOMN u
OTBETCTBEHHOH NEATEIbHOCTH;

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

DKcnepTHas OI[EHKA BBITIOJTHEHHS
PaKTUYECKOH paboTHI.
DKcnepTHas OI[EHKA BBITOJTHEHHS
CaMOCTOSITENIEHON PaOOTHI.

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

9KCHepTHa$I OLCHKA BBIITOJIHCHU A
MPaKTUYECKOU PabOTHI.
9KCHepTHa$I OLCHKA BBIITOJIHCHU A
CaMOCTOSITEIIbHOW 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 CTpareruu B
Pa3IMYHBIX CUTYALUX;

DKcnepTHas OI[EHKA BBITOTHEHHS
NPaKTUYECKON paboTHI.
DKcnepTHas OI[EHKA BBITOTHEHHS
CaMOCTOSITENIbHON PaOOTHI.

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

DK3aMeH.

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

— BIAJACHHE HAaBBIKAMHU I103HABATEIIBHOM,
y4eOHO-UCCIIEIOBATEIbCKOM U TPOEKTHOM
JEATCIIBHOCTH,  HABBIKAMHM  Pa3pELICHHUS
npo0yieM; CHOCOOHOCTh W TOTOBHOCTHh K
CaMOCTOSITCIIBHOMY IIOUCKY METOJI0B
peILIeHNUs TPAKTUUECKUX 3a]a4, IPUMEHEHUIO
pa3IMYHBIX METOJIOB IIO3HAHNS;

OK3aMeH.

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

—  TOTOBHOCTH 51 CII0OCOOHOCTD K
CaMOCTOSITENILHOM uHGOPMAIIMOHHO-
HO3HaBaTeJ’IBHOﬁ ACATCIIbHOCTH, BKJIO4Yasa
YMEHHE OPHEHTHPOBAThCSI B  Pa3IUUYHBIX
UCTOYHUKAX  WHPOpMALUM,  KPUTHUYECKH
OIIEHUBATh u HHTEPIPETHPOBATH
UHPOPMALIMIO, TIOTYYaeMyI0 M3 Pa3IHYHBIX
HNCTOYHHUKOB;

DK3aMeH.

DKcnepTHas OI[EHKA BBITIOITHEHHS
NPaKTUYECKON paboTHI.
DKcnepTHas OI[EHKA BBITIOITHEHHS
CaMOCTOSITENIbHOU PaOOTHI.

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

DK3aMeH.

YcTHBIM onpoc.

3KCHepTHa5I OLCHKA BBIITOJIHCHU A
MPaKTUYECKOU PabOTHI.
3KCHepTHa5I OLCHKA BBIITOJIHCHUA
CaMOCTOSITEIIbBHOU pPaOOTHI.

— BJaJeHWC HaBBIKAMH I103HABATCIILHOM
pedaekcuy Kak OCO3HAHUS COBEPIIAEMBIX
JEUCTBUIA M MBICIUTEIBHBIX IPOLIECCOB, UX
pe3yJbTaTOB U OCHOBAaHMi, TPaHUIl 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.

—  [eJNeYCTPEMIICHHOCTh B TOHWCKAaX W
NPUHATHH PEIIEHUH, cOOOpa3uTEeNbHOCTh U
UHTYHIUS, Pa3BUTOCTh MPOCTPAHCTBEHHBIX
MPEICTaBICHHIA, CIIOCOOHOCTH
BOCIIPUHHMATh KPAcOTy U TAPMOHHUIO MUPA;

YcrHbIM onpoc.

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

* nPpeOMemHuIX:

— ¢(hopMHPOBAHHOCTH MIPECTABICHUN O
MaTeMaTHKe KaK YaCTU MUPOBOMN KYJIbTYpbI U
MECTE MaTEMAaTUKU B COBPEMEHHOM
UBUJIM3AIUH, CTIOCO0aX OMHUCAHUS SIBICHUI
peaibHOTO MUpPA HA MATEMAaTHYECKOM SI3bIKE;

YcrHBIM onpoc.

TectupoBanue.

OKcrnepTHas OLEHKA BBIIOJIHEHUS
PaKTUYECKON paboTHI.
OKcInepTHas OLEHKa BBIITOJTHEHUS
CaMOCTOSITENIbHON PaOOTHI.

— chopMHUpPOBaHHOCTh TPEJCTABICHUNA O
MaTeMaTHUECKUX MOHATHUAX KaK BaKHEHIIINX
MaTeMaTHYECKUX MOJECTAX, MO3BOJISIONINAX
OMMUCBLIBATHL W H3Y4YaTb PA3HBIC ITPOLCCChI U

TectupoBanue.

9KCHepTHa$I OLCHKA BBIITOJIHCHU A
MPaKTUYECKOU PabOTHI.
9KCHepTHa$I OL€CHKA BBIITOJIHCHU A

ABJICHUS; ITOHMMAaHHE BO3MOXHOCTH | CAMOCTOATENIBHOM pabOoTBhI.
aKCHOMaTHYECKOTO ITOCTPOCHHUS

MaTEMaTUYECKUX TEOPU;

— BIAJCHHE METOJAaMH JI0Ka3aTenbCTB U | TecTupoBaHue.

aJITOPUTMOB penieHus, yMEHHUe HX
NPUMEHATb, MPOBOJUTH  JIOKA3aTEJIbHBIC
paccyXJIeHUsI B XOJI€ pPEIICHUS 3a/1a4;

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

— BJIaaAC€HUC CTaHAAPTHBIMU IMpUCMaMHU

peHiCHUA pallnOHAJIbHBIX n
HppannoOHaJIbHBIX, ITOKa3aTCIbHBIX,
CTCIICHHBIX, TPUTOHOMCTPHYCCKUX

YpaBHEHUH U HEpPAaBEHCTB, HUX CHCTEM;
HCIIOJIb30BAHUC TOTOBBIX KOMIIBHOTCPHBIX
IporpaMM, B TOM 4YHCIIE€ AJIsl TOUCKA MyTH
peliCHUA )41 HIUTIOCTpalun peuicHusd
ypaBHEHU U HEPABEHCTB;

TectupoBanue.

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

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

YcTHBIM onpoc.

OK3aMeH.

TectupoBanue.

OKcrnepTHas OLEHKa BBIIIOJIHEHUS
NPaKTUYECKOH paboTHI.
OKclepTHas OLEHKA BBIIIOJIHEHUS
CaMOCTOSITENIbHON PaOOTHI.

— BIAJACHHE OCHOBHBIMU TOHATUAMHU O
IUIOCKHUX u IIPOCTPAHCTBEHHBIX
TreOMETPUYECKUX (HUrypax, HX OCHOBHBIX
CBOWCTBAaX; C(HOPMUPOBAHHOCTb  YMEHHMS
pacrio3HaBaTh reoMeTpuieckue (Urypbl Ha
yeprexax, MOJIEISIX M B PEaJbHOM MHUDE;

YcTHBIM onpoc.

OK3aMeH.

TectupoBanue.

OKCHepTHas OLICHKA BBIIOJHEHUS
PaKTUYECKON paboTHI.
OKCHepTHas OLICHKA BBIIOJIHEHUS
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pUMEHEHHE U3yYCHHBIX CBOMCTB
reomerpuueckux ¢uryp u dopmyn ans
peLIeHUs] TEOMETPUYECKUX 3aJad M 3a7ad ¢
NPAaKTUYECKUM COJCPKAHUEM;

CaMOCTOSITEIIBHOU paOOTHI.

— chOpPMHUPOBAHHOCTH MPEACTaBICHUN O
mpoueccax M SABICHUAX,  MMEIOIIMX
BEPOSITHOCTHBIA XapaKTEP, CTATUCTUYECKHUX
3aKOHOMEPHOCTSIX B PEAJbHOM  MHpE,
OCHOBHBIX IMOHATHUSAX 3JIEMEHTAPHON TEOPUHU
BEPOSATHOCTEM; YMEHHUI HaXOOUTh Hu
OLICHUBATh  BEPOSITHOCTH  HACTYIUICHUS
COOBITUII B MPOCTEHIINX NPAKTUYECKUX
CUTyallUsIX MU OCHOBHBIE XapaKTEPUCTUKU
CIIyYaHBIX BEJIMYMH;

OK3aMeH.

TectupoBanue.

OKclnepTHas OLEHKA BBIITOJIHEHUS
PaKTUYECKON paboTHI.
OKcrnepTHas OLEHKa BBIIIOJIHEHUS
CaMOCTOSITENIbHON PaOOTHI.

— BIIQJCHUE HABbIKAMU HCIIOJIB30BaHUsA
TOTOBBIX KOMIIBIOTEPHBIX IMIPOrpaMM IIpH
pelIeHn! 3a1ay.

YcTHBIM onpoc.

DK3aMeH.

TectupoBanue.

9KCHepTHa$I OLCHKA BBIITOJIHCHU A
MPaKTUYECKOU PabOTHI.
9KCHepTHa$I OLCHKA BBIITOJIHCHU A
CaMOCTOSITEIIbHOW PaOOTHI.
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SKCITEPTHOE 3AKJIIOYEHHUE
Ha pabodyio nporpaMMmy y4eOHOH THCIUIIIHHEL:
«Maremarnka» (0a30BBIM YpOBEHE)
21.02.09 TI'maporeo/orus H HHKCHEPHAS reo/JI0THS.

Paspabotunku: 3yoxosa ['ammua Hukomnaepna u I'aBpromkuna Hatanms CepreeBHa, nperojgaBaTens
CTapoOCKOIBCKOTO ¢unuana (deaepanbHOTO rOCYAApCTBEHHOro OHOIKETHOTO 00pa3oBaTeIbHOIO
VUPEXKICHHUS BhIclIero obpaszoBaHus «PoccHiiCKui rocy1apcTBEHHBIH Ie0JI0r0pa3BeIOYHbIH YHHBEPCHTET
nmean Cepro OpIKOHUKUIZEN.

Pabouast mporpaMMa COCTOUT W3 MacnopTa pabodyel mporpaMMbl y4eOHOM OHCIHUIIHHBL CTPYKTYPB! H
IPUMEPHOTO Co/iepKaHus yueOHOMH AUCHUILINHBI; YCIOBHIl peajn3aliy y4eOHOH TUCHUILIMHBL; KOHTPOIL K
OLIEHKH PEe3y/bTaTOB OCBOSHHS yUeOHOH NUCIUILIAHEL

B pabGoueit mporpamme o0o3HaueHBI 3a4a9l W I€NH ydeOHON HDHCHHUIUIHHEL, peKOMEHOAyeMoe
KOJIHYECTBO YacoB juid crnernuanbHocTH 21.02.09, nmpepycMorpentoe MaxcHMalnbHON y4eOHOH HArpy3ku
obygaromerocs (351 gac). B TOM yHclie:

— oO0s3arenbHas ayaIuTOpHas y4eOHas Harpy3ka oOydaromerocs - 234 gaca;
— camocToATe bHad paboTa/KoHCYIpTAalKH 00yyaromerocs - 111/16 uacos.

ConepkaHue AMCHMILIMHBEI OofecrevyuBaeT JOCTHIKEHME CTYJEHTAMM IHMYHOCTHBIX, NPEJAMETHBIX U
MeTalpeIMeTHBIX pe3y/lIbTaToB COrIacHO mpuMmepHoll nmporpamme (PI'AY ®UPO) no cneunampHOCTH. B
pabouel nporpamMMe OTPaKEHEBI CIELYIONIHE TEMAaTHYECKHE pa3lelibl:

Tema 1. Pa3BuTHe NOHATHA O YUCIIE,

Tema 2. YpaBHEHHA W HEPAaBEHCTBA,

tema 3. KopHu, cTenery u jtorapudMeL,

TeMa 4. DneMeHThl KOMOWHATOPHKH,

TeMa 5. OCHOBBI TPUTOHOMETPHH,

Tema 6. DYHKIUU U UX CBOMCTRA,

Tema 7. Hayana MaTeMaTH4eCcKoTO aHaju3a,

Tema 8. MHTerpan u ero mpumMeHeHue,

Ttema 9. KoopanHaTE! H BEKTOPEL,

Tema 10. IIpsMbIe | TIOCKOCTH B IIPOCTPAHCTRE,

Tema 11. MHOTOTpaHHHKH H KPYIJILIE,

tema 12. Tena u mOBEpXHOCTH BpalleHus,

tema 13. M3smepenus B reomeTpun,

Tema 14. D1eMeHTHI TEOPUH BEPOSITHOCTEH U MATEMATHUECKOH CTATUCTUKH.,

@opMEL W METOIBI KOHTPOIS W OIEHKH DPEe3YyJhTATOB OCBOEHHWs JIMCIUIIIMHEI  COOTRETCTBYIOT
pe3yabTataM 00yUeHHs, B TOM JHcie OOIIMM KOMITETEHITHSM.

Cnucox y4e0HBIX H3IaHUH COAEPKHUT OCHOBHYIO M IOMOJIHUTEIBHYIO IUTECPATYDPY, HHDOPMAIHOHHBIE
3/1€KTPOHHO-00pa3oBaTelIbHBIE PECYpChl, NMEPHOJANYECKHE H3/IaHUS, NO3BOJISIIOIINE OCBOUThH COJIEP)KAHHE
yueOHOH THCHHIIIHHE] B IIOJIHOM 00LEME.

Pabouass mporpaMma MojkeT OBITH pPEKOMEHIOBAHA IJIsi NPHUMCHEHHsS B y4eOHOM IIporecce Tio
cnenuaneHocTH: 21.02.09 I'maporeonorus U WHKEHEPHAS I'€0JOTHS.

DKcnepT: E.I'. Kabynora
JIOKTOD TEXHUYECKUX HAYK,
3aB.KadeIpOH BBICIICH MaTEMAaTHKH
u unpopmatukn CTU HUTY «MUCuC»

MOAMNHCh)

--?-f--H HHETY «MHECuC» /
TI0ANKCL  3ABEP 510
$ANBHUK OTNENA KANPOB

¥/ C:B-KONOYHHCKA S




3KCHEPTHOE 3AKJIIOYEHHUE
Ha paGouyio IporpaMMy IHCLMIUIEHEL «MateMaTnkay Mo crenuanbHOCTH (6a30BbIH YPOBEHE):
© 21.02.09 I'maporeoJiorus ¥ HAKeHepPHas Ie0JI0TH.

PazpaboTauku — 3y61cona anuna Huxonaepna u appromkuaa Haramus CepreeBHa, IpenoaaBaTeny
CTapoOoCKOIBCKOTO Gmmmana (eIepatbHOro TOCyHapCTBEHHOro GrOKETHOro 00pa3’oBaTelIbHOTO
yupesKIeHHs BhICIIEro 06pa3oBaHusi «POCCHUCKHMIT TOCY1apPCTBEHHEIH [€0JIOrOpasBeJOUHEIH YHHBEPCUTET
uMeHH Cepro OpDKOHHKALZEN.

PaGouas nporpamMma COCTOMT K3 [AcIopTa pabodeit NporpaMMel y4eOHOM JUCHHIUIAHEL, CTPYKTYPEI B
IPEMEPHOTO COAEPKaHus yueGHOM TUCIUIIIMHBL; YCIOBUH peanu3amuy y9eOHO! JUCIUILUTHHBL, KOHTPOJIA U
OIIEHKH PE3yIhTATOB OCBOCHHSI YUCOHOH AHCIUIIIHHEL

B paGoueit mporpamMme 0603Ha4YeHB! 334291 1 Le/IH y4eOHOH IUCIMILIHHEL, PEKOMEHIYeMOe
KOJIMYECTBO YacoB JUIA crenuanbHoctd 21.02.09 , mpenycMOoTpeHHOe MaKCHMAaJIBHOH y4eOHOH Harpy3KH
oOyuaromerocst 351 yac, B TOM 4HCIIE:

obg3aTenbHON ayAUTOpHOM yueOHO# Harpy3ku ofydaromerocs 234 yaca,

CaMOCTOSATENbHOM paboTEY/KOHCYIbTaIMK o06y4atomerocs 111/16 Jacos.

Cozepkanue MUCIMIUIAHBI 00ECIeUHBAET JOCTHXKCHME CTYIAECHTAMH JUYHOCTHBIX, NPEIAMETHRIX H
METAIpeIMETHEIX PEe3yTbTaToOB COMACHO MpuMepHoil mporpamme (PTAY ®UPO) mo crennanpHOCTH. B
pabouux MporpaMMax OTPaKEHE! TEMATHYECKHE PA3/IEbl: Tema 1. Pa3puTue MOHATHS O 9HCTE, TeMa 2.
VpaBHeHUs W HepaBeHCTBa, TeMa 3.KOpHH, CTENeHH W JIOTapUMBI, TeMa 4. DneMeHTH! KOMOHHATOPHKH.
5.0CHOBEI TPUIOHOMETpHH, Tema 6. DyHKUUK U uX CBOHCTBa, Tema 7..Hauanma maTeMaTH4ecKoro aHajinsa
Tema 8.MuTerpan u ero npumeHenne tema 9. Koopnunarsl u BekTopEl, TeMa 10. [Ipsmble u miaockocTy B
npocrparcTse, Tema 11 Muororpannuku u kpyrisie Tema 12. Tena u MoBepXHOCTH BpalleHHs, TeMa 13.
V3MepeHus B reOMeTpun{ Tema 14. DleMEeHTH! TEOPHH BEPOSATHOCTEH W MaTEMaTHYECKOH CTATHCTHKA.

®opMBI M METOZbI KOHTPOJA U OLUEHKA COOTBETCTBYIOT pe3ynbTaTaM OOy4YeHHs, B T.4. OOLIMM
KOMIIETEHIIHSIM.

Cnucox y4eOHBIX H3JQHUH COIEP)KHT JNUTepaTypy H MHTEepHET MCTOYHHKH, ITO3BOJLIIOIIHE OCBOMTH
cozlepkanue yueGHOM JUCIIUILINHEI B TIOJHOM O0BeMe.

PaGouas mporpamMma MOXeT OBITH PEKOMEHIOBAHA IS npnmel{enm B y4eOHOM IpoIecce 110
cienuatsHocTH: 21.02.09 I'maporeonorus U MHIKEHEPHAs ICOJIOIH.

Oxcneprt: I".H. ®enoposa
TpenoaaBaTenb HHOOPMAaTHKH U MaTEMATHKH

COp MI'PH G A

(moamuck)

ATHKM 1
W POH3-
CTBA




%‘
MHWUHOBPHAYKH POCCHH
Crapoockobeknii dpuana

(eepanpHOro rocyJapCTBEHHOr0 OI0HKETHOr0 00pa3oBaTEIbHOTO YUPEKACHUS
BBICITIETO 00pa30BaHHs
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Pabouas mnporpaMMa Y4eOHOH MUCIHILIHHEI paspaborana Ha ocHoBe ®exeparbHOrO
rocyJapCTBEHHOT0 00pa30BaTeIbHOIO CTaHJapTa (nanee — ®I'OC) mo cneNHATLHOCTH CPEIHETO
npodeccuonanbHOr0 00pazoBaHus (Lanee - CITIO): 21.02.09 TuaporeoJorasi H HHKeHEPHAs I'€0JOTHS
(vTB. npEKa3oM Muno6puayku Poccnu or 18.04.2014 Ne 490).

Opranu3anus-paspadoTIHK:

Crapoockonbekuil  Gumaan  (eaepanbHOro rocyAapCTBEHHOro OroKeTHOrO  00pa30BaTEILHOTO
yuperx/ieHHs Belcmero obpasoBanmus  «PoccuicKul TOCYJIApCTBEHHEI  I€0I0TOPa3BeA0HbIH
yuusepenteT umenu Cepro Opmxonukunze» (COP MI'PH)

PazpaboTyHKH:
I"appromkuna Haramus CepreesHa, IpenojaBare/ib MaTeMaTHKH CO® MI'PU
3y6kopa ['anura Hukonaesna, ImpenoaaBaTelb MAaTeMaTHKH CO® MI'PU

PACCMOTPEHA 1 OJOBPEHA

Ha 3ace/IaHHH [IPEIMETHO-IMKIIOBOH KOMACCHH MaTEMATHKH, GUSHKA A HHGOOPMATHKH

ITporokon Ne _ 10 ot « O1» utons 2022 roga

Tpencenatens ITHK: C?):;% H.C. I'aBpromkuHa

PEKOMEHJIOBAHA

yuebno-meromaecknm oraenom CO® MI'PU

« 01» mionst 2022 rona
Hauaneauxk YMO M —  AJL TpyOuaHuHOBa
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1. IACIHIOPT PABOYEM MPOI'PAMMBbI YUYEBHOM JUCHUITIJIMHBI
MATEMATHUKA

1.1. O6aacTh npuMeHeHus padoyeii MPOrpaMMbl
PaGouas mporpamma y4uyeOHOW AUCHUILIMHBI SBISETCS YacThIO IMPOTPAMMEBI
noarotoBku crnenuanuctoB cpeaHero 3eHa (IIIICC3)B coorBerctBuum ¢ ®I'OC 1o
cueruansaoctu ClIO:
21.02.09 I'maporeosiorusi U UHKEHEPHAS Te0JI0THs

1.2. Mecro Yy4eOHOWl JOMCHUIVIMHBI B CTPYKType MPOrpaMMbl MOATOTOBKH
CIeLMATUCTOB CPeHEro 3BeHa:

VYyeOHasi AUCUUIUIMHA BXOJUT B MaTEMaTHUECKUNA U OOIIMI €CTeCTBEHHOHAYYHbBIN
LUKIL

1.3. Heaun u 3agaum y4eOHOHW IMCUMIUIMHBI — Tpe0OBaHUSI K pe3yJbTarTam
OCBOCHUS YU4eOHOM TUCHUIIMHBI:

B pe3ynbpTaTe 0cBoeHMS y4eOHOM TUCHUIUIMHBI 00YYaroMics JOIKEH YMeTh:
- pemaTh NpUKIAJHbIE 33]1a4K B 00JIaCTH NPOPECCUOHATBHON AESITEIbHOCTH.

B pe3ynbraTe 0ocBO€HUS Y4EOHOHN NUCHUIUIMHBI O0YYaIOUIUIICS T0JIKEH 3HATH:
- 3HAUE€HUE MaTEMATUKH B IPO(eccCUOHaANBbHON feaTenbHocTy U npu ocBoeHuu [ITICC3;
- OCHOBHBIE MAaT€MaTUYECKHME METOJbl PpEUICHMs NPUKIATHBIX 3aJad B 00JacTH
po(heCCUOHATIBHOM e TENbHOCTH;
- OCHOBHBIE MOHATHS M METOJbl MAaTeMaTUYECKOro aHajlu3a, JUHEHHON anredpsl,
TEOPHH KOMIUIEKCHBIX YHCEJI, TEOPUN BEPOSITHOCTEN U MaTEMATUYECKOW CTaTUCTUKH;
- OCHOBBI HHTETPAILHOTO U U (HepeHIINATBEHOTO HCYUCIICHNUS.

B cootrBerctBun ¢ ®I'OC CIIO no cnemmansHocTu21.02.09 I'maporeosiorust u

WH)XCHEpHAsl TeO0JIOTHs B paMKax OCBOCHHS y4yeOHOM AUCHMILIUHBI «MaTtematuka» y
CTYACHTOB (POPMHPYIOTCS CleAyIoNre 001He KOMIeTeHINU:

Kopn HanMenoBaHue pe3yabTaTta 00y4eHHs
OK 1 [ToHnMaTh CYITHOCTh W COIHMAIBHYIO 3HAYUMOCTh CBOEHW OymyIien
npodeccuu, NposIBISITh K HEW yCTONYMBBIA HHTEPEC
OK 2 OpraHn3oBbIBaTh COOCTBEHHYIO [ESATEIBHOCTh, BBIOMPATH THUIIOBBIC

METOJIbl U CHOCOOBI BBIMOJHEHHS] MPOQPECCHOHANBHBIX 3ajad,
OILICHUBAThH UX 3(PPEKTUBHOCTH U KAYECTBO

OK 3 [IpuHUMaTh pelIeHus] B CTAHJAPTHBIX U HECTAHAAPTHBIX CUTYyaIUsiX U
HECTH 32 HUX OTBETCTBEHHOCThH
OK 4 OcymiecTBIsATh MOUCK U HCIOJIb30BaHKUE MHGOpPMAIUU, HEOOXOAUMOI

s 3(QGEeKTUBHOTO  BBINOJHEHUS  Mpo(ecCHOHANbHBIX — 3ajad,
1po(heCcCHOHATBHOTO U JMYHOCTHOTO Pa3BUTHS

OK 5 Hcnonp3oBaTh WH(DOPMAITMOHHO-KOMMYHHUKAITMOHHBIE TEXHOJOTUH B
poecCHOHATLHON AESITEIPHOCTH
OK 6 PaGoratb B KoOJIJIeKTMBE M KOMaHjae, 3(P(EKTUBHO OOIIATHCS C

KOJIJICTaMH, pYKOBOJACTBOM, HOTpC6I/ITCJI}IMI/I




OK 7

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

OK 8

CaMOCTOATEILHO

ONpeNeNnsaTh 3aJauyud  NPOPECCHOHANIBHOIO U
JMYHOCTHOTO Pa3BUTHS, 3aHUMATHCSI CaMOOOPa30BaHUEM, OCO3HAHHO
TJIAHUPOBATH MOBHITIICHUE KBATM(DUKAITIN
OK9 OpueHTUpOBaTHCS B YCIOBHUSIX YAacCTOM CMEHBl TEXHOJOTHUHA B

poecCHOHATLHON ESITEIPHOCTH

- npodeccHOHAIbHbIE KOMIICTCHIINH:

Kon HaumMeHoBaHue pe3yJbTaTa 00y4eHUust
IIK 1.5 Onpenensatpy 3amacbl MOA3EMHBIX BOJA W OLEHHUBATh WHKEHEPHO-
Ie€OJIOTUYECKUE YCIOBHSI TEPPUTOPUM U CTPOUTENBHBIX IIOMIA/IOK.
[IK 2.5 OdopMiIATh SKCIUTYyaTallMOHHYI0 M PEMOHTHYIO JOKYMEHTAIUIO C
MCII0JIb30BAaHUEM MH(OPMAITMOHHBIX TEXHOJIOTHH.
[1K3.1 Opranu3oBsIBaTh pabOTy IepcoHasa Ha y4acTKe.
Y JIMYHOCTHBIX PE3YJIbTATOB:
Kon
JIMYHOCTHBIX
JIMYHOCTHBIE Pe3yJibTAThI
pe3yJabTaToB
peajiM3aluy NporpaMMsbl BOCIIMTAHUA
peanu3anum
(Oeckpunmopuwi)
MpPOrpaMMbl
BOCIIUTAHUA
[IposiBrArOIMA U JIEMOHCTPUPYIOIIMM YBa)XXCHHE K JIIOASIM TpYy[a,
P4 OCO3HAIOIIMK IEHHOCTh COOCTBEeHHOrO Tpyaa. Crpemsmuics K
(GOpMHUPOBAHUIO B CETEBOM Cpelie JIMYHOCTHO U MPO(eCcCHOHATBLHOTO
KOHCTPYKTHUBHOTO «LHU(POBOTO Ce1a
[IposBnsromMiA  CO3HATEIBbHOE  OTHOLIEHHE K  HENPEPHIBHOMY
JIP 14 0o0pa30oBaHUIO0 KaK YCIOBHUIO YCHEIIHONH Npo(ecCHOHATBHOU W

0OIIIECTBEHHON AEATEIILHOCTHA

1.4. KosimuecTBO 4acOB Ha 0CBOeHHE padoyeil MPOrpaMMbl y4eOHOM IUCHUIIUHBI:
MaKCUMaJbHOM yueOHOW Harpy3ku oOydaromierocs 72 yaca, B TOM YHUCIIE:
00s13aTenbHOM ayIUTOPHOI yueOHOI Harpy3ku oOydarorierocs 48 4acos;
CaMOCTOSITEIIbHON pab0ThI 0OyUaromerocs 22 Jaca;
KOHCYJIBTALIMM 2 Yaca.




2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JUCHUNJIAHBI

2.1. O0beM yueOHOM TUCHUIJIMHBI U BUABI Y4eOHOI padoThI

Bux yueOHoit padoThI O0bem
4acoB
MakcumasibHas yueOHasi Harpy3ka (Bcero) 72
Oo0s13aTeIbHAs Ay IUTOPHAs Yy4eOHAasi HATPy3Ka (Bcero) 48
B TOM YHCJIE:
nabopaTopHble pabOTHI -
IIPAKTUYECKHUE 3aHATHS 32
KOHTPOJIbHBIE pabOThI 1
CamocrosiTesibHasi padoTa 00yuarierocs (Bcero) 22
B TOM YHCJIE:
pelIeHne MPUMEPOB 12
peleHne 3aaa4 2
pelIeHre CUCTEM YpaBHEHUMN 2
pellIeHuEe ypaBHEHUM 2
BBIUKCIICHUE ONPEJICTUTENCH MaTpull 2
BBIYMCIICHHE  MaTEeMaTUYECKOr0  OXKHUJAHWA W JHCIEPCUU 2
CIIy4alHOW BEJIMYMHBI
Koncyabranuu 2

[TpomexyTrounas atrectanus B popme nuddepeHunpoBaHHOIO 3a4eTa
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3. YCJIOBHUS PEAJIM3AIIMN YYEFHOM JJUCITUITJIMHBI

3.1. TpeOboBaHusi K MUHUMAJbHOMY MATEPHUAJIbLHO-TEXHUYECKOMY 00eCIeYeHUI0

Peaymzanust  yuyeOHOM  JAUCHUIUIMHBI  TpeOyeT Hamuuusg ydyeOHoro KaOuHeTa
MaTeMaTHKH.

ObopynoBanne y4eOHOTO KaOWHETa: - TIOCAJOYHBIE MeCcTa IO KOJHYECTBY
00yJaroIMXCs;

- pabodee MeCTO Mperno aBaTes;

- KOMIUTEKT Y4eOHO-HATJSITHBIX TTOcOOmit «MareMaTukay,

- 00BEMHBIE MOJIEIM TEOMETPUUECKUX (DUTYP;

- IUTaKaThI IO TEMaM;

- KJIaCCHas JIOCKa;

- creriax / mwkad st XpaHeHus yueOHO-HATTISIHBIX MaTepHalIOB U MOJIECIICH.

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

3.2. UudopmaunonHoe odecnevyeHne 00yueHust
Ilepeyenr  pexoMeHayeMbIX  Y4eOHBIX  u3AaHuii, HHTepHeT-pecypcos,

JAOMOJHUTEIbHOM JTUTEPATYPbI

OcHOBHas JIUTEpATYpA:

No /1 | UcTOUHUK

1 bammvakor M.M. Marematuka: anrebpa W Havajla MaTEeMaTHYECKOTO
aHanW3a, TEOMETpHs: YYEOHMK sl CTyA. YYPeKIACHUH cpen. mpod.
obpazoBanmsi. - 4-¢ wm3na., crep. / M.W.bammakoB. - Mocksa: UI]
"Axagemusa", 2017. - 256 c. — ISBN 978-5-4468-5988-7. — Tekcr:
HETNIOCPEICTBEHHBIN.

2 bammakos M.U. Matemaruka (CI1O): yueonuk / bammmako M.U. - 2-e u3.,
crep - Mocksa: KHOPVYC, 2019. - 394 c. — ISBN 978-5-406-06554-9. —
TeKCT: HeMOCPEICTBEHHBIM.

Breicias  mMaremaTuka:  y4eOHMK UM OPAKTUKyM Il CPEIHErO
npodeccuonansHoro odpaszoBanus / M. b. XpunyHosa [u ap.]; moa oOrmiei
penakuuert M. b. Xpunynosou, W. . Llpiranok. — MockBa: M3naTenbcTBoO
Opaiit, 2020.— 472c.— (IIpodeccuonanpHoe oOpa3zoBaHue). —
ISBN 978-5-534-01497-6. — Tekct: anekrporsasii // ObC IOpaiit [caiit].
— URL: https://urait.ru/bcode/471507 (paTta obpaiieHuns: 13.05.2021).

[[lunayeB, B.C. Marematuka: y4eOHUK W MPAKTUKYM JUISI CPEIHETO
npodeccuonansHoro ob6paszosanusi/ B. C. [llumaueB; mnona penaxiuein
4 A. H. TuxonoBa. — 8-¢ uzn., nepepad. u gon. — MockBa: U3aaTenbcTBO
Opaiitr, 2021.— 447 c.— (IIpodeccuonanprHoe 00pa3oBaHHE). —
ISBN 978-5-534-13405-6. — TekcT: anektpoHHsiii // OBC IOpaiiT [caiiT].
— URL: https://urait.ru/bcode/469417 (nata obpamenus: 13.05.2022).

JlononHuTenbHAsA IUTEPATYypA:

Ne

NcTounuk
/1

11



boromosioB H.B. IlpakTtuueckue 3aHsTusa mno maremaruke. B 2-x 4. Yactp 1.:
yuebHoe nocobue pist CIIO / H.B.boromonos. — 11-e uzn., nepepad. u jor.
— MockBa : IOpaiit, 2019.— 326 c. (Cepus : IIpodeccuonanbnoe
obpazoBanue). — ISBN 978-5-534-08799-4. — TekcT : HEMOCPEACTBEHHBIN.

boromosioB H.B. Ilpaktuueckue 3anarusi no maremaruke. B 2-x 4. Yacrtp 2. :
yuebHoe nocobue ans CIIO / H.B.boromonos. — 11-e u3a., nepepad. u mgorm.
— MockBa : IOpaiit, 2019. — 251 c. (Cepus : IlpodeccuonanbHoe
oOpazoBanue). — ISBN 978-5-534-08803-8. — TekcT : HEMOCPeICTBEHHBIH.

Hopodeera, A. B. Maremartuka : yueOHUK JIJIs1 CpeIHETO MPOPECCHOHATBHOTO
obpazoBanms / A. B. JlopodeeBa. — 3-e¢ uzn., mepepad. u gomn. — Mocksa :
N3natensctBo FOpaiit, 2020. — 400 c. — (IIpodeccuonansHoe oOpazoBaHue).
— ISBN 978-5-534-03697-8. — Texcr : anexkrponHubiit // 9bC FHOpaiit [caiit].
— URL: https://urait.ru/bcode/449047 (nata obpamenus: 28.05.2022).

HopodeeBa, A. B. Marematuka. COOpHUK 3ada4 : y4eOHO-IIPAKTHYECKOE
nocobue aJia cpeaHero npodeccuoHanbHoro oopazosanus / A. B. Jlopodeera.
— 2-¢ m3a. — MockBa : HMznmarensctBo HOpaitt, 2020. — 176 c. —
(ITpodeccuonanbuoe obpazoBanue). — ISBN 978-5-534-08796-3. — Tekcer :
anektpouubiit // DBC Opaiitr [caitr]. — URL: https://urait.ru/bcode/449051
(mata obpamenus: 28.05.2022).

Nudo

pMaIMOHHBIE ANEKTPOHHO-00pa30BaTebHbIE PECYPCHI:

Ne
/11

HcTounuk

DnekTpoHHas oubnroreunas cucreMa «budmmoTex. U3narenbctBo KV »
https://mgri-reggru.bibliotech.ru

DOnexTpoHHO-OMOMMoTeyHass  cuctema  «M3marensctBo  Jlampy/ KoL
NnxenepHo-rexunueckue Hayku (TromI[Y)
www.e.lanbook.com

DnexTpoHHO-O0MOMoTeHas cuctema elibrary» / [IpaBoobOnagarens: OO6mecTBO
¢ orpaHnueHHON 0TBeTCTBeHHOCTHIO «PYHOBb)» (RU)
https://elibrary.ru

4

ek TpoHHO-6ubmoTeuHas cuctema « 95C IOPAUTY / www.urait.ru

ITepuonuyeckue n3aHus:

1

EctecTBeHHbIE U TEXHMUYECKUE HAYKU: HAyd. )KypHal /Ta. pen. A. 5. XaBkuH. —
Mocksa : _OOO "UsparenscrBo "CnytHukt", 2002 — .— Beixogut 12 pa3 B
roj. — ISBN neuarnoii Bepcumn 1684 —2626. — TekcT: HENOCPEACTBEHHBIN.

BECTHHUK BOPOHEXCKOI'O I'OCYIAPCTBEHHOI'O
YHUBEPCUTETA. CEPUS: ®DU3UKA. MATEMATUKA nayunsrii xypHai /
yupeauTesib: BopoHeXXCKuil rocyaapCcTBEHHbI YHUBEpCUTET. — Boponex: 2000
—. — Ywucno BeimyckoB B roja: 4. — ISSN meuarnoit Bepcuu: 1609-0705. —

TekcT: anextponuslit // DbC elibrary [caiit]. — URL : https : //elibrary.ru (nata
obpamenus: 01.06.2022)
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4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHMS YUEBHOM
JUCHUILIAHBI

KoHTponb ®  omeHka  pe3yiabTaTOB  OCBOCHHUS  y4eOHOW  AWCITUTUIMHBI
OCYIIIECTBIISIETCS TIPETOaBaTEIEM B MPOIIECCE MPOBEACHUS MPAKTHICCKUX 3aHITHI
U J1abOpaTOpHBIX PabOT, TECTUPOBAHUSA, a TAKXKE BBHITIOJHEHUS OOYYArOIIMMUCS
WHIVUBUTyTBHBIX 3aJJaHUH, IPOEKTOB, NCCIICTOBAHMM.

Pe3yabTarsl 00yueHust DopMBI 1 METOAbI KOHTPOJISI M OLIEHKH
(ocBOCHHBIE YMEHUS) pe3yJIbTATOB 00Y4YeHHUsI
OcBoeHHbIC YMEHHS:

- peliaTh IIPUKJIaIHBIC DKcrepTHas OLIEHKA BBITIOTHEHHUS
safaun B obnacti IpaKTHUecKoi paboTel. KoHTposIbHAs
npo¢hecCUOHaIbHON
IEATENBHOCTH. pabora.

DKcnepTHas OlleHKa BBITIOTHEHMS
CaMOCTOSITENIbHOM PabOTHI.
JuddepentiupoBaHHbIif 3a4eT.

YcBoeHHBIE 3 HAHUA:

- 3HAYCHMC MATCMATHKH B DKCTepTHAS OIIEHKA BHITOTHEHUS
MPO(eCCHONANLHOM nmpakTudeckon padboTel. KoHTpombHas
NESITEeIbHOCTH W TIpHU 5
ocBoenuu I1TICC3; paoorTa.

OKcnepTHas OLEHKA BHIMOIHEHUS
CaMOCTOSITENIbHOM paOOTHI.
JuddepentiupoBaHHbIif 3a4eT.

- OCHOBHBIE MaTeMaTHYecKue | DKCIEPTHAs OLIEHKA BHIMOJHEHUS
METO/Ibl PELIECHUs] MPUKJIAJAHBIX |  TpaKTUYecKoi padoTsl. KoHTponbHas

3a71a4 B oOylactu paborTa.

npo¢ecCUOHaTBHOU DKcnepTHas OlEHKA BBITIOTHEHHUS

NeSITeTHbHOCTH; CaMOCTOSITEIbHON PaOOTHI.
JnddepeHunpoBaHHbIN 3a4eT.

- OCHOBHBIC ITOHATHS U DKcrepTHas OLIEHKA BBITIOTHEHUS
METOIBI MAaTCMATHACCKOTO npakTuueckoil pabotsl. KonTponbHas
aHaJM3a, TMHEWHOM
anreGpbl, TEOPUH pabora.

KOMILJIEKCHBIX YHUCEJI, 3KCHepTHa$I OILICHKAa BBIMTOJIHCHU A
TEOPUHU BEPOATHOCTEU U CaMOCTOSITEJIbHON paOOTHI.
MaTeMaTHIECKOH JudbdepeHInpOBaHHBIN 3aYeT.
CTaTHCTUKH,

- OCHOBBI HHTETPAILHOTO U DKcnepTHas OlleHKA BBITIOTHEHMS
g hepeHInaITbLHOTO npakTHIecKoi pabotel. KoHTpoapHas
HCUYUCIICHHUS. pabora.

OKcnepTHast OLEHKA BBITOIHEHUS
CaMOCTOSITENIbHOM paOOTHI.
JnddepeHunpoBaHHbIN 3a4eT.
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PazpaboTuyuku:

CO® MI'PHU IpernoaaBaTelb ?fi% H.C. TI'aBpromikuHa
CO® MI'PHU rpenonaBaTeib Z. %y/rf‘ I".H. 3ybxoBa
JKCHepThI:

JIOKTOP TEXHUUYECKHX HAyK,
3aB.kadenpoii BeIcIIEH

CTHU HUTV «MUCuC» MaTeMaTHKK ¥ HHOOPMATHKH E.I' ' Kabynosa
(MecTo padoTsl) (3aHMMaeMas JOKHOCTh) /OHHHCL, HHHULHATEL, haMHIns)
IIperoaaBarciib MaTEMaTHKH | —7
CO® MI'PU HHPOPMATHKH // - I''H.®enoposa

(MecTO paboTer) (3aHMMaeMas JOJKHOCTE) 7 (noxnuck, MHALMATEL, QaMUTHs)




SKCHEPTHOE 3AKJIIOYEHHUE
Ha pabo4yro mporpaMMy y4eOHOH THCLHILUTHHEI
«MatemaTuka»
[0 CHEHUATBHOCTH:

21.02.09 TI'maporeo.iornst 1 HHKEHEPHAH Te0JIOTHSL.

Paspabotunku: 3ybkoBa I'anmuna HuxonaerHa u [MaBpromkuna Haramus CepreeBHa, mpenojaBaTeinu
CTapoOCKOIBCKOro bunnana (GenepalbHOTO TOCYZApPCTBEHHOTO OIOMKETHOro 00pa3oBaTeBHOTO
VUpeXKICHHS BeIcIIero obpasoBanus «Poccuifckuil rocyapcTBEHHEBIN T€0/I0T0Pa3BeIOYHbIA YHHBEPCUTET
umenH Cepro OpInKOHHKH3EN.

PaGouast mporpaMma cocTOUT U3 macnopTta pabodeit mporpaMMel yueGHON AUCIMIIIMHEI, CTPYKTYPHI H
[IPUMEPHOTO coJepKaHus y4yeOHON MUCHUIUIMHEL, YCIOBUH peanu3aluyl y4eOHOU AMCLUILTHHEL, KOHTPOJIS
U OIICHKH Pe3y/IbTaTOB OCBOCHMA YICOHOM MUCIHUIIIHHBL.

B paboueii nporpamme 0003Ha4YeHB! 331a91 ¥ LETd y4eOHOH AUCHHUILUIHHEL, peKOMEHIyeMoe
KOJIMYeCTBO 4acoB s cuenuansHocTy 21.02.09, mpeayeMoTpeHHOe MAaKCHMAILHOH yIe0HOH Harpy3KoM
obywaromerocs (72 gaca), B TOM YHCIE:

— o0g3aTensHas ayIUTOpHAs ydeOHasg Harpyska o0ydaionierocs - 48 gacos;
— caMmocTosTeapHas paboTa/KoHCyIbTanuy obydaromierocs - 22/2 gaca.

Coaepxanye NUCLMIIIMHEL COOTBETCTBYET TpeOOBaHMAM K 3HaHHAM U yMeHHsM cortacHo IITICC3 mo
CIIelHaTbHOCTH H GOpMHpYeMbIM KommnereHuusiM cornacio @I'OC CIIO. B paGoueii  mporpamme
OTpa’keHbI CIACIYIOMME TeMaTHUECKUE pa3Iebl:

Pasgen 1. Marematuueckuii ananus: Tema 1.1. JJuddepeHnmansioe H HHTErPAILHOE HCUHCIIEHHE;
tema 1.2. ObbikHOBeHHBIe THddepeHtanbHble ypaBHeHuHs, TeMa 1.3. Paasr

Paznen 2.KommiexcHsle yncna: Tema 2.1.KommnexcHrie umcia B ajarebpandeckoit gopme; tema 2.2.
KomnuiekcHple uncria B TpHUTOHOMeTpHuUeckoH dopme; tema 2.3. IlokasarenbHas (opma KOMILUICKCHOTO
9HCIA.

Paznen 3. DOnemeHTHl iuHelHOH anreOper: TemMa 3.1. MaTpuupl, ONpefeNHTENH MAaTpHIl Tema
3.2.06parnas matpuia; TeMa 3.3. CHCcTeMbl IMHEHHBIX ypaBHEHUH.

Paznen 4. OcHoBBl AucKpeTHOM MarteMaTuku: Tema 4.1. MuoxectBa u oTHomeHus. CBoiicTBa
oTHommeHHH. Onepanyu HaJ MHOKECTBAMH.

Pasnen 5. OcHOBBI TeopHH BEPOATHOCTEH M MAaTEMAaTH4YECKON cTaTUCTHKE: Tema 5.1. OCHOBBI TeopHH
BepOATHOCTEH; TeMa 5.2, Ciyualinas BenuuuHa, ¢¢ (YHKIMA paclmpenencHud; Tema 5.3. MaTteMarHueckoe
OJKHIAHUE U OUCIIEPCHUS CIyYaliHOU BETWYHHEL

Pasnen 6. Maremaruueckue MeTOABl PEIICHHS HPUKIAIHBIX 33134 B 001acTH mpodecCHOHATEHOH
IeaTeNbHOCTH: Tema 6.1. MaTreMaTHYecKHe METONBl peIICHHS [NPHKIAIHBIX 3amad B 00IacTH
mpodeccHOHATBEHON e TeTbHOCTH.

VYpoBHH OCBOEHHSA Y4eOHOrO MaTepHajga COOTBETCTBYIOT €r0 COACPKAaHHI0O H 3HAYAMOCTH IS
thopmuporarrs OK u [TK.

@opMBI B METOIBI KOHTPOIS U OLEHKH DPEe3YJBTATOB OCBOEHHS THCIUIUIMHBEI  COOTBETCTBYIOT
pesyasTaTaMm 00y4eHHs, B TOM YHCIE OOMIHM KOMIICTCHITHSM.

Crircok y4eOHBIX H3JaHUH CONEPIKUT OCHOBHYIO U JOMONHATEIBHYIO JTHTEPATYPY. HHGOPMALHOHHEIE
3IEKTPOHHO-00pa30BaTe/lbHbIe PECYPCHl, TIEPHONHYECKHE H3/aHHS, MO3BOJIAIONINE OCBOUTH COICPIKAHUC
y4eOHOH IUCIUTITHHBI B TIOJTHOM 00beMe.

Palouas mporpamma Moxer ObITH pEKOMEHIOBaHA s IpPHMEHEHHs B y4eOHOM Ipolecce I10
cnennansaocty: 21.02.09 ['maporeosnorust ¥ HHXKEHEPHAS TEOJIOTHA.

DKcrepT: E.I'. Kabynoga
JTOKTOP TeXHHYECKHX HayK,
3aB.Ka(eApol BEICHICH MaTEeMATHKY
1 uidbopmaruky CTHU HUTY «MHUCuCx»

/ﬁé}ﬂnucs)

*t’\f‘ii" HHTY «MECHC»
i \[oAnwch SABEPAND

KOTHENA KALIPOB
ONOYHHCKA A

ST KA




SKCIHEPTHOE 3AKJ/IIOYEHHE
Ha pabouyio mporpaMMy AMCHUILTHHEL «MaTeMaTHKay
N0 CIEeNUATBHOCTH:
21.02.09 T'maporcosorns H HHZACHCPHAS Te0JOTHA,

PazpaGotuuxu — 3ybxopa [anmmpa Hpmkonaesna, Iappromimua Haranes Cepreesra,
npenogasarenu CTapoocKoabCKOro (umnana ¢elepalbHoro rocyJapcTBeHHOTO OIOIKETHOro
00pa3oBaTenbHOro y4UpekJeHHsA BBRICIIETo oOpazopamns  «PoccHlcKEM rocynapcTBEHHEIH
reos10ropasseiouHblil yausepcuTeT uMenn Cepro OpIKOHRKAI3EY.

PaGouas nporpamMMa COCTOHT M3 CIIEIYIONIHX pa3fe/ioB:

1) llacnopt paboueit nporpaMMel YueOHOM AUCHHILIHHDI,

2) CtpykTypa H IpUMepHOe cofepikanue y4eGHOM IUCIHUIUTHHEL

3) Yenosus peanmy3anyy yuyeOHOH JUCIHATITHHEL,

4) KoHTpOIb U OIleHKa pe3yIbTATOB OCBOCHHSA yIeOHON MUCIMITITHHEL

B paboyel nporpamme obo3HatueHB! MeNH W 332"y W YIeOHOW NWCIHIIIHHEBI, 4 TaKKe
PEKOMEH,[yeMoe KOJIM4ECTBO YacOB:

MaxcHMallbHOM y4eOHol narpyskoi odydaromerocs 72 gaca, B TOM YHCTe:

00s13aTeNLHON ay tHTOPHOH yueOHON Harpy3ku o0yuatomnerocsa 48 uacos;

caMocTosTeNbHOH paboTh/KOHCYIBTAlMH oOyuaromerocs 22/2 Jaca.

Conepxanue AUCHHUIIIMHBI COOTBETCTBYET TPeOOBAHUAM K 3HAHHAM H YMEHHSM COTJIacHO
HIICC3 no cnemuansHocTH U GOPMHPYEMBIM KoMmIeTeHIMsM cormacio ®I'OC CIIO. B
padoueli ngporpamMMe OTpaXeHBI CISAYIOIIMe TeMaTHUecKHe paziensl: «MareMarndeckuis
aganu3y, «KoMIIeKcHsle uucnay, «DJIeMeHTh JMHEeHHON anreOpem, «OCHOBBI IMCKPETHOM
MaTeMaTHkKH», «OCHOBBI TEOpMM  BEPOATHOCTEH W  MaTeMaTWYecKOH  CTaTHCTHUKHY.
«MareMaTH9IeCKHE METOMBI pEIIeHHs NPHKIANHBIX 3adad B OONACTH TNPOMECCHOHATBHO
IeATETBHOCTH.

YpOBHH OCBOCHHS YueGHOro MaTepuaia COOTBETCTBYIOT €0 COAEPIKAHHIO M 3HAYHMOCTH
Ui hopMuporanus 3uanuil, ymenuit, OK u 1K,

@opMEl H METOABI KOHTPOIS W OLEHKH COOTBETCTBYIOT pe3yibraraM OOyueHHs. B T.U.
PO ecCHOHATIEHBIM U 00IIHM KOMIIETEHIINIM,

Covcox y4eOHBIX M3IaHHUN COOEPKUT OCHOBHYIO H IOMOJHHTSIBLHYIO JIHTIEPaTypy u
ViHTEepHET HCTOYHHKH, 2 TAKXe MepHOAMYECKHe H3NaHUs, TO3BONSIONIE OCBOUTE COAEPKAHHUE
vueOHOH MUCIHHUIUIMHBL B TOTHOM 005heMe.

Pabouas mporpamMMa MOKeT ObiTh PeKOMEHIOBAHA /IS HPHMEHEHKs B y4eGHOM Tpollecce
no cnenuansHOCTH 21.02.09 Tuaporeoaorus 1 HHKeHEPHARH Ie0a0r U,
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