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1. MACHIOPT PABOYEM IMPOT'PAMMBI YUEBHOM JITUCHUTLTAHBI
MATEMATHKA

1.1. O6s1acTh NpuMeHeHus1 padoyeil MPOrpaMmbl

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

21.02.12 TexHOJIOTHM W TEXHMKA Pa3BeJIKH MeCTOPOXKICHUH I0JIe3HbIX
HCKOMAaeMbIX

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

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

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

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

OcBoenue  comepkaHusi  y4eOHOM  TUCHUIUIMHBI — «MaTtemaTuka»
o0ecrneunBaeT JOCTUKEHHE CTyIEHTaMU CIEAYIOLIUX pPe3y1bmamog:
* TUYHOCHIHBIX:
—JIP 4- npogBislONMA W JAEMOHCTPUPYIOUIMA YBOXKEHHWE K JIIOASM TpyAa,
OCO3HAIOLIUN IIEHHOCTh COOCTBEHHOrO Tpyaa. Ctpemsuiics Kk GOpMUPOBAHUIO B



CETEeBOM CpeJie IMYHOCTHO U MPOPECCHOHATBHOTO KOHCTPYKTUBHOTO «IIU(POBOTO
ciena

* MemanpeomMemHuubix:

— YMEHHUE CAMOCTOSITENBHO ONPENEIATh LEIU IEATEIbHOCTH U COCTABIIATH IUIAHbI
NEATEIbHOCTH; CaMOCTOSITEJIBHO OCYLIECCTBIISTH, KOHTPOJIMPOBATH "
KOPPEKTUPOBATh JEATEINBHOCTh;, HCIIOIB30BAaTh BCE BO3MOXHBIC PECYpChl IS
JOCTMIKEHHsI IIOCTaBJICHHBIX LEJIEM M peaau3aluu IUIAHOB JEATENIbHOCTH;
BbIOMpATh YCHEIIHbIE CTPATETUN B PA3IMYHBIX CUTYAIHIX;

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

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

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

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

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

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

* NPEOMENnHbIX:

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

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

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

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



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

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

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

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

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

Kon HaumeHoBaHue pe3yJibTaTa 00y4yeHUust
OK 1 [TonnMate CyIIHOCTP H  COIMAIBHYIO 3HAYMMOCTH CBOEH Oymymiei
npodeccuu, NposIBIISATh K HEH YCTOWYMBBIN MHTEpEC
OK 3 [IpuHuMaTh penieHuss B CTaHAAPTHBIX U HECTAHJAPTHBIX CUTyallUIX U HECTH

34 HUX OTBCTCTBCHHOCTDH

OK 4 OcCyIIecTBIATh MOUCK W HWCHOJB30BaHWE WHGOpPMAIUU, HEOOXOAMMOUN st
3¢ PEeKTUBHOTO BBHIMOTHEHUS MPOGECCHOHATBHBIX 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 pabOTy WICHOB KOMaH bl (TIOTYMHEHHBIX ),
pe3yJIbTaT BBIIOJIHEHHUS 3aJaHUI

N JIMIYHOCTHBIX PC3YyJIbTATOB!

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

(GOpMHpPOBaHHIO B CETEBOH Ccpele JUYHOCTHO H TPOPECCHOHATHLHOTO
KOHCTPYKTUBHOTO «IIM()POBOTO CIIEe/1a»




1.4. Koumn4yecTBO 4YacoB Ha OcCBOeHHMe pado4yelli mnporpaMmsbl Yy4eOHOM

AUCHHUIJIMHBI:

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

KOHCYJIbTalluu 16 4acos.

2. CTPYKTYPA U COJAEPXKAHUE YUEBHOM JUCHUNJIAHBI

2.1. O0beM y4eOHOM IMCHMIIMHBI U BUABI Y4e0OHO#l padoThI

Bun yuyeOHoit padoThI O0bem

4acoB
MaxkcumanbHasi yaeOHAas HATPy3Ka (Bcero) 351
Oo0s13aTesibHAsI Ay INTOPHAs YueOHAasi HATPy3Ka (Bcero) 234

B TOM YHUCJIC:

nabopaTopHbie PabOThI

ITPAKTUYECKUE 3aHATUS 117

KOHTPOJIbHBIE paOOTHI -
CamocTosiTesibHasi paboTa 00y4arwierocst (Bcero) 101
B TOM YHCJIE:

Pemenue npumepon 25
OnpenenieHre NOJSIPHBIX KOOPAHHAT TOYEK Ha MJIOCKOCTH 2
Pemienne ypaBHEHUI U CHCTEM YPAaBHEHUN 16
[Toctpoenune rpadukoB GyHKUINN 4
N3ydenue clnoxHbIX GyHKIUI 5
Haxoxnenue GyHKuii, 0OpaTHBIX TaHHBIM 4
JuddepennupoBanrie GyHKIIUI 2
HaxoxieHrne mpou3BOAHBIX BTOPOTO MOPSJIKa 2
N3yyenune (u3nueckoro CMbICIa MPOU3BOJAHONW BTOPOTO 2
nopsiJiKa.

Haxoxnenue nuddepenimana GpyHKIIANA 4




Pemenue 3anau

N3rorosnienne Tabymil 1 MoJiesIeld MHOTOIPAaHHUKOB 9
BpruuciieHue = MareMaTHyecKoro - OXKHUIAHUS — CIy4auHOU 2
BEJIMYUHEI

[TocTpoenne npoCTpaHCTBEHHBIX QUTYD 5
Koncyabranun 16

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

Coaep:xxanue 00y4eHUsl

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

BBenenue

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

AJITEBPA

Pa3BuTHne NOHATHS 0 YHCIE

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

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

Kophu, crenenn, jorapugmoi

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

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

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

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

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

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

IIpeoOpa3oBanue ajnredpanvyecknx
BbIpasKeHH I

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

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

OCHOBBI TPUTOHOMETPUH

OcHOBHBIE NIOHATHSA

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

OcHoOBHbIE TPUTOHOMETPHYECKHUE
TOXKIeCTBa

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

IIpeoGpa3oBanus mpocTeimmx
TPUTOHOMETPUYECKUX
BbIPAKEHU I

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

IIpocreiimme
TPUTOHOMETPHYECKHEe YPABHEHUS
U HepaBeHCTBA

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

APKCHHYC, aDKKOCHHYC,
APKTAHTeHC YUCJIa

O3HakoMIICHHE c MOHATHEM 00paTHBIX
TPUTOHOMETPHUYECKUX (YHKIUH.

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

POYHKIINH,

WX CBOMCTBA U TPAGUKHA

®yukuuu. [lonsitue o
HeNpepbIBHOCTH (PyHKIIUMN

O3HakoMJICHHME C TIOHATHEM NEPEMEHHOM, MpUMEpaMu
3aBUCHUMOCTEH MEXTy IEPEMEHHBIMH.

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

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

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

O3HakoMiIeHHE C JI0Ka3aTeIbHBIMU PACCYXACHUSMU

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

Brimonaenue npeobpazoBanuii rpaduka GyHKIIN

Oo0paTHble pyHKINH

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

O3HaKOMJICHHE C TIOHSTHEM CIIOKHOU (DYHKIIHUU

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

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

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

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

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

HAYAJA MATEMATHYECKOT'O AHAJIM3A

IMocaenoBaTeIbLHOCTH

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

OBHaKOMHeHI/Ie C IIOHATUEM npez[ena
MOCJIENOBATEIILHOCTH.

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

IIpou3BoaHasi U ee NpUMeHeHHE

O3HakOMJIEHUE C TIOHATHEM TPOU3BOIHOM.

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

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

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

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

VYcraHoBIIEHHE CBSA3HM CBOMCTB (DYHKIIMM U MPOU3BOIHOMN
o uX rpaduKam.

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

IlepBooOpa3Hasi 1 MHTerpaJ

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

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

YPABH

EHUA U HEPABEHCTBA

YpaBHeHUs M CHCTEMBI
YPaBHEeHUM
HepaBencrBa u cucremMbl
HEPABEHCTB C ABYMS
nepeMeHHbIMH

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

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

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

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

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

PemeHne HepaBeHCTB W CHCTEM HEPABEHCTB C
MPUMEHEHHEM PA3JIUYHBIX CIIOCOOOB.

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

OcCHOBHBIE MOHATHUS
KOMOMHATOPUKH

W3yuenne npaBuiia KOMOMHATOPUKHM U IPUMEHEHUE TIpU
peleH KOMOMHATOPHBIX 3ajau.

Pemenne KoMOMHATOPHBIX 3a7ad METOAOM Iepedopa u
IO NPaBUJTYy YMHOXKCHHS.

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

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

Osnakomiienne ¢ OuHoMoM HbIOTOHA M TpeyroIbHUKOM
[Tackans.

Pemenune mnpakThyeckux 3ajad C  MCIOJIb30BAaHUEM
NOHATUHI U IPaBUI KOMOMHATOPHKHU

DJIeMeHThI TeOpPHH BEPOATHOCTE

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

IIpencraBiieHne JaHHBIX
(TadJauubl, TMArpamMmbl, rpagukmn)

O3HakoMJICHHE C TPEACTABICHUEM YHCIOBBIX JAHHBIX H
UX XapaKTEePUCTUKAMH.

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

I'EOMETPUA

IIpsiMble M MJIOCKOCTH B
NMPOCTPAHCTBE

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

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

[Ipumenenne Teopuw s OOOCHOBAHHS TIOCTPOCHHUH H
BBIYMCIICHUH.

ApryMEHTHPOBaHUE CBOMX CYXAEHHUM O B3aUMHOM
PaCTONI0KEHUU MPOCTPAHCTBEHHBIX PUTYD

MHOrorpaHHuKH

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

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

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

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

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

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

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

XapakTepucTuka M M300pakKeHUEe TeJ BpalleHMs, HUX
pPa3BEpPTKH, CEUECHUS.

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

N300pakeHNe OCHOBHBIX KPYTJIBIX TET WM BBITIOJHEHUE
PUCYHKA IO YCIIOBUIO 3a7a4u

HN3mepenus B reomeTrpuu

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

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

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

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

Pemenue 3aay Ha BBIYMCIICHHE TUIOMIAAEH TOBEPXHOCTH
MPOCTPAHCTBEHHBIX TEJ

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

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

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

3.YCJOBUS PEAJIM3AIIMN YUYEBHOM JJUCHUATLINHBI

3.1. TpeOoBanussi K MHHMMAJIBLHOMY  MAaTEePHAIbHO-TEXHUYECKOMY
o0ecrnevyeHn 10

Peanuzanust yueOHON TUCHUIUIMHBI TpeOyeT HamMuusl yueOHOro KaOuHeTa
MaTEeMaTHKH.

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

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

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

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

* SKPaHHO-3BYKOBBIC ITOCOOWS;

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

* OuOIMOTEYHBIN HOH/I.

3.2. UudopMaumoHHoe odecnevyeHne o0yueHust

Ilepeyenb pexoMeHAyeMbIX y4eOHbIX wu3AaHuii, WHTepHeT-pecypcos,
AOTOJTHUTEIbHOM JUTEPATYPBI

OcHOBHas IuTeparypa:

No HUcTtounuk
/Tt
1 bammakos M.J. MaTtemaruka: anredpa 1 Hayajia MaTEMaTUYECKOTO

aHaIu3a, TeOMETPUS: YUeOHUK JIJISl CTY/l. YUPEXKICHUN cpea. mpod.
obpazoBaHusl. - 4-¢ usm., 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 - MockBa: KHOPYC, 2019. - 394 ¢. — ISBN 978-5-406-06554-9. —
TekcT : HenoCPEACTBEHHBIN.

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

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

JlononHuTtenbHasa JIUTEpaATYypa:

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. — Mocksa : FOpaiit, 2019.— 326 c. (Cepus : [IpodeccuonanpHoe
obpazoBanue). — ISBN 978-5-534-08799-4. — TekcT : HENOCPEICTBEHHBIN.

5 boromosnios H.B. Ilpaktuueckue 3anatus no mateMatuke. B 2-x 4. Hacts 2. :
yuebHoe nocobue st CI10 / H.B.boromosnos. — 11-e u3a., nepepad. u gom.
— Mockaa : FOpaiit, 2019. — 251 c. (Cepus : IIpodeccuonansHoe
oOpaszoBanue). — ISBN 978-5-534-08803-8. — TekcT : HEOCPEICTBEHHBIH.

6 Jlopogeesa, A. B. MatemaTuka : y4eOHUK JIJIsi CPETHETO
npodeccruonabHOro odpaszoanus / A. B. JlopodeeBa. — 3-¢ uszm., nepepad.
u pon. — Mocksa : M3narensctBo FOpaiit, 2020. — 400 c¢. —
(ITpodeccuonansHoe o6pazoBanue). — ISBN 978-5-534-03697-8. — Tekct
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: anekTpoHHbii // OBC KOpaiit [caiiT]. — URL:
(mara ob6pamenus: 01.01.2022).

Jlopogheesa, A. B. MaremaTtuka. COOpHHK 3a/1a4 : Y4eOHO-TIPAKTUUECKOE
nocobue i cpeaHero npodeccuoHaaIbHOrO 00pa3zoBanus /
A. B. lopodeeBa. — 2-e uza. — Mocksa : MznarensctBo FOpaiit, 2020. —
176 c. — (ITpodeccuonanproe odbpazoBanne). — ISBN 978-5-534-08796-3.
— Texcr : anekrponnslii / IBC IOpaiit [caiiT]. — URL:

(mara obpamenus: 01.06.2022).

NudopmarnimoHHbie 371€KTPOHHO-00pa30BaTEIbHBIE PECYPCHI:

Ne | UcTounuk

n/n

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

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

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

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

online.ru

[Iepnoanueckue u3naHus:

EcTecTBeHHBIE 1 TEXHUYECKHUE HAYKH : Hay4. )KypHAI /TI. pen. A. fl.
XaBkuH. — MockBa : OOO "UzparenscrBo "CrytHukt", 2002 — —
Beixonut 12 pa3 B roa. — ISBN neuartHoii Bepcun 1684 —2626. — Tekcr :
HETOCPECTBCHHBIN.

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)
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4. KOHTPO.Ib Y OIIEHKA PE3YJIbTATOB OCBOEHUWS YUEBHOUN

JUCHUIIIAHBI

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

3aHATUM ©W  J1abOpaTOpHBIX padoT,

TECCTUPOBAHUA, a TaAKKC BbIIIOJHCHUSA

00yJarOIMMMUC UHANBUYATbHBIX 3aaHUM, TPOCKTOB, UCCIICIOBAHUI.

Pe3yabTaTnl 00yyeHus
(ocBOCHHBIC YMEHHUS)

®opMbI M METOABI KOHTPOJIS U OLleHKH
pe3yJabTaToOB 00y4eHHsI

* IUYHOCHIHBIX:

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

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

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

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

pa3BUTHS MaTeMaTHKH, HBOJIIOLIUEN

MaTeMaTHUYCeCKUX UJICH;

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

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

DKcnepTHas OI[EHKA BBITIOJTHEHHS
CaMOCTOSITENIbHON PaOOTHI.

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

\DKcrniepTHasl OIICHKA BBIMTOJIHEHUS
MPaKTUYECKOU PabOTHI.
9KCHepTHaH OLCHKA BBIITOJIHCHU A
CaMOCTOSITEIIBHOU PaOOTHI.

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

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

—  TOTOBHOCTb W  CHOCOOHOCTH K
CaMOCTOSTEIILHOU TBOPYECKOMN u
OTBETCTBEHHOH NEATEIbHOCTH;

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

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

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

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

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

JeSATEIbHOCTH; CaMOCTOSITEJIbHO
OCYIIIECTBIISTH, KOHTPOJIMPOBATH u
KOPPEKTUPOBATh NEeSITEIbHOCTD;

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

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

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

DK3aMeH.

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

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

OK3aMeH.

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

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

DK3aMeH.

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

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

DK3aMeH.

YcTHBIN onpoc.

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

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

YcTHBIM onpoc.

TectupoBanue.

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

CaMOCTOSITEIIBHOU PaOOTHI.

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

YcTHBIN onpoc.

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

* nPpeOMemHuIX:

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

YcTHBIN onpoc.

TectupoBanue.

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

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

TectupoBanue.

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

— BHIAJACHHE METOJAMH JOKAa3aTClIbCTB U
aJTOPUTMOB pelieHus, YMEHHE nX
NPUMEHATb, MPOBOJUTH  JIOKA3aTEJIbHBIC
paccy X IeHHUs B XO/I€ PEIICHUS 3a/1a4;

TectupoBanue.

OKcInepTHas OLEHKa BBIIIOJIHEHUS
PaKTUYECKOH paboTHI.
OKclnepTHas OLEHKa BBIITIOJIHEHUS
CaMOCTOSITENIbHOW PaOOTHI.

— BJIaaAC€HUC CTaHAAPTHBIMU IMIpUCMaMHU

PCIICHUA pallnOHAJIbHBIX n
HppannoOHaIbHBIX, ITOKa3aTCIbHBIX,
CTCIICHHBIX, TPUTOHOMCTPHUYCCKUX

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

TectupoBanue.

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

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

YcTHBIM onpoc.

DK3aMeH.

TectupoBanue.

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

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

YcTHBIM onpoc.

OK3aMeH.

TectupoBanue.

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

CaMOCTOSITEIIBHONW PaOOTHI.

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

DK3aMeH.

TectupoBanue.

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

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

YcTHBIN onpoc.

DK3aMeH.

TectupoBanue.

9KCHepTHa$I OLCHKA BBIITOJIHCHU A
MPaKTUYECKOU PabOTHI.
9KCHepTHa$I OLCHKA BBIITOJIHCHU A
CaMOCTOSITEIIbBHONU PaOOTHI.
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JKCNMEPTHOE 3AKJIOUEHHE
Ha pabouyio mporpaMMy YaeOHOH AHCIHILTHHEL:
«Marematakay (0a30BEIi YPOBEHB)
21.02.12 TexHoA0THS H TEXHHKA PA3BEIKH MECTOPOHK/1EHHIT MOJICIHLIX HCKOTIAEMBIX.

Paspaforunki: 3ybkora ['amiHa Hukonaesna u TaspromkuHa Hartanus CepreeBHa, NPEmOLaRaTein
CTapooCcKO/ILCKOTO dumaia  enepalbHOTO  TOCYIAPCTBCHHOIO OromaeTHOTO  0Dpa30BATEIBHOIO
yupes/IcHus Bhiciero 00pa3oBaHus «Poceuiickuit rocyIapcTBeHHEIH Te0/I0TOPa3Be/I0YHBIH YHHBEPCHTET
mnveHn Cepro Op/uKOHHKHIER.

Pafouas nporpaMMa COCTOHT M3 lacTiopra pabouei nporpaMMel vueOHOH JAHCHHILTHHBL CTPYETYPEL H
IPUMEPHOTO CojlepKannA Y4eOHOT JIMCIHIITHHBL, yenouit peanaiali yueOHoH JHCIHIIIMHLL KOHTPOJISE U
OLIEHKH PEIyIBTATOR OCBOEHHA yIeOHOH JHCIHILIMHEL

B pafoueii nporpamMme O0DO3HAYEHE 3a/@4H H LM yueOHOH JTHCHHIUIMIEBL, PEKOMCHIYEMOE
KOJIMUECTRO MACOB WA chemuaibioctd 21.02.12 , npeayeMoTpennoe MaKCHMATbHOA yaeOHoH HArpy3KH
obvaarowerocs (351 yac), B TOM UHCIe:

—  obs3arenbHas ayAHTOpHas yueOHas Harpyska obyHaromerocs - 234 uaca:
—  CAMOCTOATENhHAA PAbOTA/ KOHCYIHTAIHE 00yHatommerocs - | 11/16 yacos.

Cojepikanie JUCHHMIMHEL 00eCIeqnBacT JIOCTHACHHE CTYACHTAMH JHYHOCTHEIX, NPCAMCTHBIX "
MeTanpeIMeTHRIX Pe3yILbTATOB COTIACHO mpumepHoil nporpamve (@AY OUPO) 1o crnenHalLHOCTIH. B
paBoueil OpPOrpaMMe OTPAMEHE CIe/YIOMHE TEMATHIECKHE pasaciihl:

Tema 1. PaspuTHE TOHATHA O YHCE,

tema 2. YpasHeHHA H HEPABCHCTRA,

tema 3, Kopuu, cTenenu u aorapuper,

tema 4. DaemMeHTH KOMOMHATOPHEH,

Tema 5. OCcHOBBI TPHTOHOMETPHH.

rema 6, MYHKIHE M UX CBOHCTEA,

tema 7. Hauana MaTemard9eckoro aHamusa,

Tema 8. MHTerpan H ero npUMcHEHHE,

tema Y. Koop/iMHAaTEl H BEKTOPEL

tema 10. Llpsmeie H MI0CKOCTH B IPOCTPAHCTBE,

Tema 11. MHOTOIPaHHHEHR H KPYyTTIELE,

tema 12. Tema 1 nosepXHOCTH BPAlICHHA,

tema 13, MaMepeHus B FCOMETPHH,

Tema 14, JIeMeHTH TEOPHHE BEPOATHOCTEH W MATEMATHYECKOH CTATHCTHRIL.

MopMBl B METONE KOHTPONS M ONCHKH Pe3y/IETATOB OCBOCHHA JIMCIHILIMHALI  COOTBETCTBYIOT
pe3yabTatam 0OYUeHHS, B TOM UHC/E OOLIHM KOMICTCHIIHAM. ¢

Crncox vueOHBIX W31aHHI CONEPKAT OCHOBHYIO H JONQ/IHHTENbHYHO THTCPATYDY. HHGOPMATHOHHbIE
YAEKTPOHHO-06paz0RATEILHBIE PECYPCEL, MEPHOTMYECKHE H3TAHHA, MO3BOJAIOUIHE OCBOHTE COACPIKATHE
yuchHHOI AMCLUHTITHHBL B [IOTHOM 00beMe.

PaGouas mporpaMma Moxer OBITH PEKOMCHIOBaHA A TNPHMCHEHHA B yuchDHOM [polecce 10
crictmiabHoeTH: 21.02.12 TexHOoNOrAs 1 TeXHHKA Pa3Be/IkH MECTOPOKICHHHA NOJIE3ILIX HCKOMAEMBIX.

FKCHEPT: E.I'. KaGyaosa
JOKTOD TEXHHUECKHUX HAYK.
JapKpdEAPDiLBrICIel MaTeMaTHKY

wdndpiigrae CTH HUTY «MHCaCs

T00MHCH)

KARPOB |- H0AnKcs uﬁeﬁﬂngnh
ALMTIB K 0T 0En 5 4 pgg




IKCIEPTHOE 3AKTIOYEHUE
Ha pabouylo DporpaMMy THCIHITTHEB «MareMaTikay Mo CHenMansHOCTH (6a30BBIH YPOREHE )
21.02.12 Texmoaorus B TEXHAKA PA3BEIKH MECTOPORACHHH NO/IEIHBIX HCKONAEMbIX.

Paspaborunku — 3ybkosa ['ammaa Huxonaesna u [ apromsuna Harams Cepreepna, npeiiofasareii
CTapoocKOIbCKOro dwuanana  (elepaiLHOTO IOCY/APCTREHHOTO DIO/DKETHOIO  OOPa3oBATENLHOTD
yapesICHAs BEICIEro 00paloBanusd «Poccrifckuil TocyJapCTBEHHBIN TeOnoropa3sseiovHbL YHUBEPCHTCT
ivern Cepro OprkonHKnA3es.

Pafouas MporpavMMa COCTOHT M3 NacnopTa paboueii nporpaMMbl YHCOHOH THCHHILTHHEL CTPYKIYPR! |
IPHMEPHOID CONSPIKanHA yuehHOl JHCIUIIMHEL YCAOBARA PeaNH3aii yueOHOH THCUMTLIHHEL KOHTPOS 1
OUEHKH Pe3y.ILTATOR OCBOSHHS Y4eOHOH JINCIHIUIHILEL

B paboucit nporpamme oBo3mavedsl a9 ¥ ueau yueOHoH  AMCITHIN/THHDL, pEROMEHIyeMOoe
KOMH4eCTBO Hacos ns cnemmansHocTH 21.02.12 , IpEAyCMOTPEHROE MaKcHManLHOE y4cOHOH Harpy3xH
obyuaiomeroes 331 4ac, B TOM WMCIIE!

ofs3aTeTBHON AYTHTOPHOH y4eGHOH HArpy3KH 00y4aIomeroca 234 gaca;

CAMOCTOATETEHON PabuTHI/KOHCYNETaILHE 00y HaloLerocs 111/16 4acog.

ConepKanHe AHCIMILTHHBI ODECNICTHRACT AOCTHAEHHE CTY/ICHTAMH THYHOCTHRIX. MPCAMETHEIX H
METANPEAMETHBIX Pe3YILTATOR COTIIACHO nprmepnoi nporpamve (GIAY ®HPO) no cnenmambHOCTH. B
paGOUNX NPOIPAMMAX OTPAKEHbI TEMATHUCCKHE Pas/ICILL Tema |. PassuTHE nomATHA O 4mcle, Tema 2.
Y pasAcHHA H HEPABCHCTRA, TEMA 3.KopHn, crerncnn # morapu(Mbi, TEMa 4. DneMeHTH KOMOHHATOPHAKH.
5. 0cHOBEI TPHFOHOMETDHH, TeMa 6. DYHKIUME B HX cBoiicTBa, Tema 7..Hauaia MareMarnaeckoro aHainsa
teva 8. MuTerpan u ero npumMeHcHue TeMa 9. Koop/IHHaTH H BEKTOPBL, TCMa 10. TIpsMble H NIOCKOCTH B
npoctparctse, TeMa 11 MHOrorpauEHKM M KpYTIIbIe TeMd 12. Tena @ [OBEPXHOCTH BpameHnAs, TeMa 13.
Wsmepenns B reomerpmi. Tema 14. DIemMenThl Te0pHHn BEPOSTHOCTEH H MaTEMaTHYECKOH CTATHCTHIN.

MopMbl B METOIBI KOHTPOH H ONCHKH COOTRETCTBYHOT pe3yibTaram ofiydcHud. B T.5. OO LM
KOMIISTEHIMAM.

Cnucok y4eOHBIX WiTaHull CONepiKaT NHTSparypy H MaTepHeT WCTOTHHKH, NOIBONAIOMHE OCBOMTL
conepranie yaeOHOH ZUCIHILTMHEL B NOMHOM obBeMe.

PaGouas nporpaMMa MOKET OITE peKOMEeH/I0BaHa S npEMeHeHns B yueGHOM [TpoLecce Mo
crnempanproeTd: 21.02.12 Texno orns ¥ TeXHRKA Pa3BeKH MECTOPOKIeHHI T0/IE3HBIX HCROTTAEMIX.

JKCNEpT: [".H. ®enoposa
npenoaBaTes MH{OPMATHKH H MAaTEMATHEH

COod MIPH c;/
7. i
' (

NOOITHCE)
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Pabouan mporpamma yueOHOH  aucuMIUIAHEI paspaboTaHa Ha ocHoBe DeaepambHOrO
rocyaapcTeeHHOre obpasoBatensHoro cranmapra (mamee ®I'OC) no cnenHEanbHOCTAM CPEIHErO
npodeccoransHOro oopaszosanus (nanee CII0)

21.02.12 TexHo1orus H TEXHRAKA Pa3BeIKH MecTOPOARICHHI I10/1e3HBIX HCKONAeMbIX (YTB.
npukazom Muonobpuayxu Pocenn ot 12.05.2014 Ne 493),

Opranuzanusa-paspaboTysK:

CrapoockonbeKuH rmian deaepanbHoro rocyAapeTBeHHOTO OI0KETHOrO 00pasoBareabHOro
VupeskIeHHs Beicimero oOpaszoBamus «Poccuiickuii rocyJapcTBeHHEIH — reonoropasseqoqHBIH
yvanBepeuTer amMenn Cepro Opmxomuknmser (COP MI'PH)

Paspaborumnk:

@enopoea 'amna Hukonaesna, npenoaasarens COO MI'PH

PACCMOTPEHA W OJIOBPEHA
H4 3aCeJAHHH NPeIMeTHO-IIHKIOBOH KOMACCHH
MATEMATHKH, (PH3INKA H HHQOPMaTHKH
Tlpotokon Ne & ot «£7 » zeaprt2021 T,

Ipencenarens MUK: 7 Feeh I". H. 3y0Gkosa

PEKOMEHJJOBAHA
yuebro-MeTomuueckuM oraenom CO® MI'PH
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1. IACIHIOPT PABOYEM MPOI'PAMMBbI YUYEBHOM JUCHUITIJIMHBI

MATEMATHKA

1.1. O6aacTs npuMeHeHus padoyeii MPporpaMmbl
PabGouast mnporpamma y4yeOHOW JUCHHUIUIMHBI SBJISETCS YacThbIO IMPOTPaAMMBI
noAaroroBku cnenuanuctoB cpeanero 3seHa (IIIICC3) B coorBerctBUM ¢ PI'OC mno
cneunanbHocT CIIO:
21.02.12 TexHoJiorusi M TEXHUKA Pa3BeJIKH MECTOPOKICHHMH MOJIEe3HbIX

HCKOIIAa€MBbIX.

1.2. MecTro y4yeOHOH AUCHMIUIMHBI B CTPYKType NPOrpaMmbl IOATOTOBKH
CIEeNHAJMCTOB CPEAHEro 3BeHa:
VY4eOHasi AUCUUIUIMHA BXOJUT B MaTEMaTUUECKUNA U OOIMI €CTECTBEHHOHAYYHbIN

LIMKIJL.

1.3. Hean wm 3agaum y4yeOHOM JAUCUMILIMHBI — TpPeOOBaHUSA K pe3yJbTaram
OCBOEHUSI YUeOHOM TUCIUNJIMHBI:

B pesynbTaTe ocBOoCHMS y4eOHON JUCITUTIIMHBI 00YYAIONUNACS JOKEH YMETh:
- pemaTh IPUKIAIHBIE 337]a9¥ B 0071aCTH MPOodeCCHOHATBHON IeATeTbHOCTH.

B pesynbraTe ocBoeHUs y4eOHOM NUCHUTUIMHBI 00YYaIOUIHIICs TOKEH 3HATD:
- 3HaUE€HUE MAaTeMAaTUKH B MPodeccCuOHaNbHON neareabHocTy U npu ocBoeHuu [1TICC3;
- OCHOBHBIE MAaT€MaTUYECKHE METOJbl PEUICHHs NPUKIATHBIX 3a7ad B 00JacTH
PO eCCUOHATEHOM S TENBHOCTH;
- OCHOBHBIE IOHATHS M METOJbl MAaTeMAaTUYECKOro aHallu3a, JUHEHHON anredpsl,
TEOPUHU KOMIUIEKCHBIX YUCEJI, TEOPUH BEPOSITHOCTEN U MaTEMaTHUECKON CTaTUCTUKH;
- OCHOBBI UHTETPAJILHOTO U JU((HEepeHIINATBHOTO UCUUCIICHUS.

B cootBerctBUu ¢ ®I'OC CIIO mo cnemmansHocta 21.02.12 Texuosorusa u
TEXHUKA PAa3BEJAKH MECTOPOXKJICHHM TMOJIE3HBIX HCKOMAeMbIX, B paMKaX OCBOCHHS
yueOHOM MUCHUIUTMHBI «MaTeMaTHKa» y CTyIeHTOB (hOPMUPYIOTCS CIEAYIONre 001Imme

KOMIIeTEeHIUHM:
Kon HaumMeHoBaHue pe3yJbTara 00y4eHust

OK 1 [ToHnMaTh CYITHOCTh W COIHMAIBHYIO 3HAYUMOCTh CBOEHW OymyIien
npodeccuu, NPosIBISITh K HEW yCTONYMBBIA HHTEPEC

OK 2 Opranu3oBbIBaTh COOCTBEHHYIO JI€SITEIBHOCTh, BBIOMpATh THUIIOBHIE
METOABl W CIOCOOBI BBINOJHEHUS MpodecCUOHATBHBIX —3ajad,
OIIEHUBATh WX 3PHEKTUBHOCTh U KAYECTBO

OK 3 [IpyHuUMAaTh pelieHrs B CTAaHAAPTHBIX U HECTAHIAAPTHBIX CUTYalUsX U
HECTH 32 HUX OTBETCTBEHHOCTb

OK 4 Ocy1iecTBIATh MOUCK U UCIOJIb30BaHKUE MH(OPMALUU, HEOOXOIUMON
s 3(QGEeKTUBHOTO  BBINOJHEHUS  Mpo(decCHOHANbHBIX — 3a/ad,
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HpO(bCCCI/IOHaJILHOI‘O " JIMYHOCTHOT'O PA3BUTHA

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

OK 6 PaGorate B KoJulekTHBE M KOMaHAe, S()(PEKTUBHO O0OIIATHCI C
KOJUJIEraMH, PYKOBOJCTBOM, OTPEOUTEISIMU

OK 7 bpate Ha ce0s OTBETCTBEHHOCTh 3a pabOTy YJIECHOB KOMAaHJbI
(MOJYMHEHHBIX ), pE3yJIbTAT BHIMOJHEHUS 33/ IaHUI

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

OK9 OpueHTUpOBaTbCA B YCIOBUSX 4YacTOM CMEHBI TEXHOJIOTHHA B

poecCHOHATLHON AESITEIPHOCTH

- npogeccuoHAIbHbIE KOMIIETEHIMU:

Kopn HanMeHoBaHue pe3ybTaTra 00y4eHHsA

[IK 1.7 OdopMiaTh  JOKYMEHTAIIMIO TI0  MPOXOJKE CKBWKHH U
MPOU3BOJIUTH PACUETHI, CBSI3aHHBIE C OypEHHEM.

I1IK 2.6 OdopMIsATh JOKYMEHTAIUIO U MPOU3BOAUTH PACUETHI, CBA3aHHbIC
C TOPHOMPOXOAIECKUMHU PabOTaMHU.

[IK 4.1 Oprann3oBBIBaTH pabOTy MEPCOHANIA HA yUACTKE.

[IK 4.2 [IpoBepsATh KaueCTBO BHIMOJIHIEMBIX PadoOT.

1K 4.3 YyacTBOoBaTh B  OIIGHKE JKOHOMHUYECKOW 3(P(EKTUBHOCTH

HpOHSBO,Z[CTBCHHOﬁ ACATCIbHOCTHU IICpCOHAJIA ITOAPA3ACIICHU .

Y JINYHOCTHBIX PE3YJIbTATOB:
Kon
JIMYHOCTHBIX
JIMYHOCTHBIE Pe3yJibTAThI
pe3yabTaToB
peajiM3aluy NporpaMMsbl BOCIIMTAHUA
peasu3anuu
(Oeckpunmopuwi)
NPOrpamMMbl
BOCIIUTAHUA
[IposiBiArOIMIA U JIEMOHCTPUPYIOIIMM YBa)XXE€HHE K JIIOASIM TpYy[a,
JIP 4 OCO3HAIOLIUMK LEHHOCTh COOCTBEHHOro Tpyna. Crpemsiuiics K
(GOpMHPOBAaHUIO B CETEBOM Cpejie TUYHOCTHO M MPOGeCcCHOHAIBHOIO
KOHCTPYKTHUBHOTO «IIM(POBOTO CIeAa
[IposBnsiromMiA ~ CO3HATEIBHOE  OTHOLIEHHE K  HENPEPHIBHOMY
JIP 14 o0pa3oBaHMI0 KaK YCIOBHUIO YCHEIIHONM MNpo(ecCHOHATBbHOU H

0OIIIECTBEHHON AEATEIILHOCTHA




1.4. Kosiu4ecTBO 4aCOB Ha OCBOEeHMeEe pado4eil MPorpaMMbl Y4eOHOM JUCUUIJIMHBI:
MaKCHUMaJIbHOW y4eOHOM Harpy3ku oOyuaroiierocsi 72 yaca, B TOM 4YHCIIE:
00s13aTeIbHOM ayAUTOPHOMN yueOHOU Harpy3ku oOy4daromierocs 48 4acos;
CaMOCTOSITeNIbHOM pabOoThl 0Oyyaroierocs 22 yaca;
KOHCYJIbTaLMM 2 yaca.



2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JUCHUNJIAHBI

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

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

ITpomexxyTounas arrectanus B hopme AuddepeHIIUPOBAHHOIO 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

bammvakor M.M. Maremaruka: anrebpa W Havajla MaTEeMaTHYECKOTO
aHaln3a, TEeOMETpus: Y4YeOHUK M CTyA. YUYPeKIACHHH cpen. mpod.

1 obpazoBanmsi. - 4-¢ wm3nm., crep. / M.W.bammako. - Mocksa: UI]
"Axagemusa", 2017. - 256 c. — ISBN 978-5-4468-5988-7. — Tekcr:
HETNOCPEICTBEHHBIH.

bammakoB M.U. Matemaruka (CI1O): yueonuk / bammmako M.U. - 2-e u3.,
2 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 obpaieHus: 13.05.2022).

[[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

HcTounuk
/1

4 | boromonoB H.B. Ilpaktuueckue 3ansitus no marematuke. B 2-x 4. Yacrtp 1.:
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yuebHoe nmocobue pist CIIO / H.B.boromonos. — 11-e uzn., nepepad. u aom.
— MockBa : IOpaiit, 2019.— 326 c. (Cepus : IIpodeccuonanbnoe
obpazoBanue). — ISBN 978-5-534-08799-4. — TekcT : HEMOCPEACTBEHHBIN.

boromosioB H.B. Ilpaktuueckue 3anatusi mo marematuke. B 2-x 4. Yacrts 2. :
yuebHoe nocodue misa CIIO / H.B.boromonos. — 11-e u3na., nepepab. u aor.
— Mocksa : HOpaiit, 2019. — 251 c. (Cepus : IIpodeccuonanpHoe
oOpa3zoBanue). — ISBN 978-5-534-08803-8. — TekcT : HEMOCPeICTBEHHBIH.

Hopodeera, A. B. Maremaruka : yueOHHUK JIJIs1 CpeTHETO MPOPECCHOHATBHOTO
obpazoBanms / A. B. JlopodeeBa. — 3-e¢ uzn., mepepad. u gomn. — Mocksa :
UznarensctBO FOpaiit, 2020. — 400 c. — (IIpodeccuonanproe o6pa3zoBanue).
— ISBN 978-5-534-03697-8. — Texkcr : anexkrponubiii // 9bC FHpaiit [caiit].
— URL: https://urait.ru/bcode/449047 (nata obpamenus: 28.05.2022).

HopodeeBa, A. B. Maremaruka. COOpHUK 3a7a4 : Y4EOHO-IPAKTUUYECKOE
nocobue aJisa cpeaHero npodeccuoHanbHoro oopazosanus / A. B. Jlopodeera.
— 2-¢ m3a. — MockBa : HMznmarensctBo HOpaitt, 2020. — 176 c¢. —
(ITpodeccuonansuoe odpazoanue). — ISBN 978-5-534-08796-3. — TekcrT :
anektponubii // DbC IOpaiit [caiit]. — URL: https://urait.ru/bcode/449051
(mata obpamenus: 28.05.2022).

NudopmarmoHHbie 371€KTPOHHO-00pa30BaTEIbHBIE PECYPCHI:

Ne

HNctounuk
/1
1 DnekTpoHHas oubnroreunas cucreMa «budmmoTex. U3narenbctBo KV »
https://mgri-rggru.bibliotech.ru
DOnexTpoHHO-OMOMMoTeyHass  cuctema  «M3marensctBo  Jlampy/ KoL
2 | UuxenepHo-texunueckue Hayku (TromIY)
www.e.lanbook.com
DnexTpoHHO-O0MOMoTeHas cuctema elibrary» / [IpaBoobOnagarens: OO6mecTBO
3 | c orpannueHHOM 0TBeTCTBEHHOCTHIO «PYHOb)» (RU)
https://elibrary.ru
4 ek TpoHHO-6ubmoTeuHas cuctema « 95C IOPAUTY / www.urait.ru

ITepuonuyeckue n3aHus:

EctecTBeHHbIE U TEXHUUYECKUE HAYKH: HAY4. KypHaJ /TII. ped. A. 5. XaBKUH. —

1 | Mocksa : OO0 "UznarenbctBo "CrnytHuk+", 2002 — .— Beixoaut 12 pa3 B
roj. — ISBN neuarnoii Bepcun 1684 —2626. — TekcT: HENOCPEACTBEHHBI.
BECTHHUK BOPOHEXCKOI'O I'OCYIAPCTBEHHOI'O
YHUBEPCUTETA. CEPUS: DUSUKA. MATEMATUKA nayuHblii )xypHai /

5 | YUpenuTen: Boponexckuii rocyaapcTBeHHbINM yHUBEpcUTET. — Boponex: 2000

—. — Yucino BeinyckoB B roa: 4. — ISSN neuatnoi Bepcuu: 1609-0705. —
TekcT: anextponHslil // 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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Pazpaboranen:

COd MI'PH

BINVITS I IENE

CTH ITATY «MHCuCs
(vecTo padoTr)

COD MI'PH

{MECTO padiThi)

npenojaearenb 7*/*/“

JOKTOP TEXHHYECKHX HAVK,
3aB. Kadepoil MareMaTHKR

I .H. ®ejoposa

E.I".Kabynona

(saHHMaeman J0JGEKHOCTE)

MpenojaBaTe/lb MaTCMaTHKH

( (A IMICEH, HHHITHATRL,
hamiiH)

2. Fus T.H.3ybkosa

(zanumacMad JTORIOCTL )

( MOAMHCE. HHHILHA/bI,
(panvmnng)
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JKCIHEPTHOE 3AKJIIOYEHHE
Ha padouyio mporpaMMy THCUHMmMHEL «MaTtemarukas
10 CHCHUHATBHOCTH:
21.02.12 Texno.orus  TeXAHKa PA3BeIKH MECTOPOATEN i M01e3HBIX HCKONACMBIX.

PaspaboTuni Menoposa N'wimna HukonaesHa, mpeno.asartens CTapoockoIscKoTo
(uimasa  HeacpPAILHOI0  rOCYIAPCTREHHOTO OIOUKETHOTO  0OPA30RATEIRHIOTO YHPEe#ICHUA
BBICIICTO  oOpazoBaind  «Poccrifckuii 1ocy1apeTBCHH kI re0Ioropaine/IoUHLIH VAHBEDCHTET
HMEnH Cepro OpmroHnKH e,

Pabouas nporpavya cocTONT W3 CACAVIOMNX Pa3ICIon:

1) Hacnopt padouei niporpamMysl vueGHOI IHCIMIIHHEEL

2) CIpyRTYpa H NPUMEPHOE coaepucaHye YUeOHOH HCTIHTITH kL

3) Yeaorus peannsainm yaeGHolH THCIHITAHEL

4) Kowrposs 1 olcHka pe3vinTaToB OCROCHHS YHEOHOH THCINTIMHAL

B padoucii npoipavmye 0B603HAYSHB UeH W 3amaum W yueOHOH JHCIMIJIMHBL 4 Takke
PEKOMEHLTY CMOE KOJMUECTBO YaCOB:

MAECHMILIBHOTT Y uchHoil Harpy3kon obdyuatomerocs 72 vaca. B toM yHce:

OO 3ATCALHOI Ay AHTOPHOH yuebHOl narpyskn obyuaiomerocs 48 gacon:

CAMOCTOATC/IRHON PadOTRI/KOHCYALTAUMK o0vualomerocs 22/2 gaca.

Cojlepaatne THCHHILIMHEL COOTBETCTBYET TPCBOBAHUAM K 31AHHAM H YMCITHAM  COMIACHD
[HCCS no cneumanbuocrn 1 GOPMUPYEMEM  KOMIETEHIHSM cortaco 01 OC CLHO. B
padoucH  nporpaMve  OTPAKSHEl CASAVIOIINE TeMATHUCCKHE pazzens: «MaremaTHUCCKNA
ananuy. «KoMmniekcume vuctan. «dneMentsl JuHeliHolt anredpen, «OCHOBR JUCKPETHOH
MareMaruimy.  «OCHOBLL  TEOPHH  BEPONTHOCTEHl M MATCMATHYECKOH  CTATHCTHKHS.
«Marevariieckne MeTOOL PEIEHHS NPUKTAIHBIX 341d4 B 0DIacty npofeccHOHATRHOH
JAeHTeNRHOCTHY,

Yporuu ocsoenns yueduoro marepuaia coOTBETCTBYIOT ero COTEPIKAHUID H 3HAYMMOCTH
st hopyuposarng sHaHEH. vmennit, OK n TTK.

DOoprikl # VETONE KOHTPOIL H OUEHKH COOTRETCTBYIOT pevibTatam oDyveHHs, B T.4,
NPOGECCHOHATBILIM M OOIIHM KOMIETEHITHAM.

Ciineor yaeOubIX W31anRi COMEPAAT OCHOBHYID H AONOHATCIBHYH) JIHTEPATYRY H
Hureprer nerounnkn, a Takke NepHOTHYCCKHE H3TAHHS, [103BOAIONHE OCRONTE CoJACpHaHne
VUCOIIOH THCTITLTHINLL B TOTHOM 00bemMe,

Padbosan nporpamya MokeT 66ITh peKoMelIoBaHa 11 NPHMESHEHHEA B Y4eOHOM mporecce
o ciemaaenocin 21,02.12 Texnoaoras o TexHHKa PasBeIKn MECTOPUATEHHIT MOICIHBIX
HCROTEEVBIX,

IKceptT: [T, 3vOrona
NPENOIABATE L MATEMATHKHY
COM MI'PH _
- Fophed

{IICUTHCE )




AKCMEPTHOE 3AKJTKOYEHHE

Ha pabouyHy NpOrpaMMy JAHCIHIHALL «MaTeMaTHKa) MO CHEHAThHOCTH!

21.02.12 Texuoqorus i TeXHAKA Pa3’BeIKH MECTOPOAACHHI H0JI€3IBIX HCKOMAEMBIX,

Pazpadorunk — Dejoposa Tanunwa Hukornaesna, mpenogasatent Crapoockosisckoro  (uimana
(reiepalIbHOTO TOCYAAPCTBEHHOTO GHYTKETHOTO 00Paz0BaTelbHOr0 YUPeKICHHA BEICIIETO 00pazoRaHus
«Poccuiickuii rocyIapcTBeHHBI Teonoropazeeno4ssiil ynusepeuter umet Cepro OpaxoHAKHI3EN.

PaBouas mporpaMma cOCTOMT W3: nacnopra pabodel NporpaMME]l yIeOHOH AHCIIHILIHHLBL, CTPYKTYDHI H
MPHMCPHOTO COTSPKAHMA YueOHOH AMCIMILIHHBL YCIOBHI peanuia#y y4eOHOH THCIHILTHHEL KOHTPOJS H
OIEHKH Pe3yIETATOR OCBOCHHS YIeOHOH IMCIMIIMHBL,

B padoudeil nporpamme 0O03HAUEHB 3371440 W 1leM y4eDHOH JHCIHITIHHEL, PEKOMEHIYEMOe
KOJIHYCCTBO YacoB s cnenrankHocTn 21.02.12, npegycemMoTpenioe MaKCHMATBHOR yuedHOH Harpy3koi
obvuammerocs (72 waca). B TOM HHCle:

— oDgzaTenpHas ayHTOpHAd ydeOHad Harpyska odyuaromerocs - 48 wacos;
— caMocTosTenkHas paboTa/KOHCYIRTAHA odyHaroImerocd - 22/2 vaca.

Cozepxanne JHCIHIUIHALI COOTBETCTBYET TpefopaHusm K aHaHuam W ymenuam cormacko [MIICC3 no
CHIeHHANBHOCTH M (popMupyeMEIM KomMneTeHuHsm cornacHe @IOC CIIO. B pabowed  mporpamme
OTpasKeHEl TEMATHYECKHE Pa3/Ieiibl:

Pasnen 1. Maremaroueckuii agams: Tema 1.1, ndwpepennnaneioe H HETCTPANBHOE HCUHCIEHHE,
tema 1.2. OObikHOReHHBIE TApPepCHIHANBHEIC YPaBHEHHA; TeMa 1.3, Pasl.

Paasen 2.KommmexcHele uncia: rema 2.1 Komniexcunie wiena B anredpanyeckoil opme; tema 2.2,
KomMmnexcHble umcla B, TPHrOHOMETpHYCCKo dopme; tema 2.3. TlokasarensHas (opma KOMIIEKCHOrO
4HCIIA.

Pazmen 3. DuemenTsl nuHelinodl amrebpon: Tema 3.1. MarpHugel, onpeleNHTeNH MATPHIL TeMa
3.2.00parnas marpuila; tema 3.3, CHcreMsl THHCHHBIX YpaBHEHHI.

Pazmen 4. OcHOBB JHCKpeTHOH maremarWku: Tema 4.1, Mpoxectea u ortHowmenud. Ceolicrea
oTHoweHKi. Onepalin Hal MEOKCCTBAMH.

Pazmen 5. OcHOBBI TEOPHH BepOsTHOCTEH W MAaTeMATHYSCKOH CTATHCTHKM: Tema 3.1. OCHOBEI TeOpHH
seposarHocTeii; Tema 5.2, Cayuaiinas BenuunHa, e¢ GyHKUMS pacnpenenennd; TeMa 3.3, Maremarnueckoe
OMIIEHHE W HcHepons cnydainoli Be/IYAHEL

Pazmen 6. Maremarnyeckue METOILI PELICHHS TPHKIATHEIX 3a1ad B oblact npodeccHOHATEHOH
pestensiocTH: Tema 6.1, Maremarudeckde MeTo[Bl  PEIICHHA TNPHKAAIHEIX  3ana4 B oDIacTH
npoeccHOHATBHON IeATeILHOCTH.

VpoBHH ocRoeHHS Y4eDHOro MaTepHana COOTBETCTBYIOT €r0 COJACPKAHHK) H 3HAYHMOCTH I
(popmupopamms OK u TIK.

DopMBI B METOALI KOHTPONS M OLEHKM  COOTBETCTRYIOT pesyanTaTaM oOy4YeHHS, B T.4.
NpoQecCHOHAMBHBIM H ODITIHM KOMIIETEHITHAM.

Crmcok y4eONBIX H3JAHHH COXEPKHT nureparypy H MHTepHeT HCTOUHHKH, MO3BOMAIOMIME OCBOHTh
cofiep&kanue yueOHOH THCILMIIIHEBL B HOJIHOM 0DBheME.

Pabouad TporpaMMa MOKeT OBITL PEKOMEHIOBAHA Ui NPUMEHEHHA B Y4eOHOM MpoLecce mo
conerpansHocTy 21.02.12 Texnouorus ¥ TEXHHKA pasBeIKH MeCTOPOKICHHI IIMJIE3HbIXN HCKOTTAEMBIX,

DKCIepT: E.I'. Kadynosa
3aB.Kalenpol BhICIIEH MATEMATHEH
H AH(POPMATAKA, A.T.H., JONEHT
CTH HATY MHUCHC
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