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1. MACHIOPT PABOYEM IMPOT'PAMMBI YUEBHOM JITUCHUTLTAHBI
MATEMATHKA

1.1. O6s1acTh NpuMeHeHus1 padoyeil MPOrpaMmbl

PaGouas mnporpamma o01Ie00pa3oBaTeIbHON  Yy4eOHOW  JAMCIHUTLIAHBI
«MatemaThKay TpeaHa3HadeHa IS U3YYCHHs] MaTeMaTUKH B MTPo(deccrnoHaIbHBIX
o0pa3oBaTeNbHBIX OPTaHU3AIMIX, PEATU3YIOMUX 00pa30BaTENLHYIO MPOTPaAMMY
cpemHero  obmero  oOpa3oBaHMs B TpeleNax ~ OCBOCHHS  OCHOBHOM
npodeccuonansHO oOpazoBarensHO mporpammbl CIIO Ha 6aze OCHOBHOTO
oOmiero 0o0pa3oBaHWs TPH MOATOTOBKE CIEIUAIMCTOB CpPEJHETr0 3BEHA TI0
CHEINAIbHOCTH:

15.02.03  Texnuueckass  IKCIUIyaTaAUsl  THAPABJIMYECKHX  MAaIHUH,
rUAPONPHUBOAOB H T'HAPONHEBMOABTOMATHKH.

1.2. Mecro y4e0HOH AUCHUILIMHBI B CTPYKType NPOrpaMmbl IMOATOTOBKH
CIELUAJIMCTOB CPEAHEro 3BeHa

VYyeOHass  aucuumianHa  «Marematuka» — sBiseTCsl  y4€OHBIM  IIPEIMETOM
o0s13aTelbHOM MpeaMeTHor oOmactu «Martematuku u  uHbopmatukun» DOI'OC
cpeaHero o0Iero 0opa3oBaHusl.

B mnpodeccronanbHbIX 00pa30BaTENIbHBIX OpraHU3aLUsaX, PEATU3YIOLIMX
o0Opa3oBaTellbHyl0 NpOrpaMMy CpeAaHero ooOmero oOpa3oBaHus B Ipenesax
OCBOEHHUSI IIPOrpaMMBbl MOATOTOBKM crienuanuctoB cpeaHero 3seHa (IIIICC3) Ha
0a3e OCHOBHOro oOmiero oOpa3oBaHus, yueOHas aucuuIuiiHa «MartemaTtukay
u3y4daercs B 0011e00pa3oBaTeIbHOM LIUKIIE.

1.3. Heaun u 3amaum y4eOHOl IMCUMIVIMHBI — TPeOOBaHHMS K pe3yJbTaTam
OCBOEHHS YUeOHO# TMCIUIIHHBI

Conepxxanue nporpaMmbl «MaTemaTHKa» HaIpaBiI€HO HA JTOCTHXKECHHE
CIICIYIOLINX Uele:
* obecrieueHre chOpMUPOBAHHOCTU IPEACTABIECHUN O COLMANIBHBIX, KYJIbTYpPHBIX
Y UICTOPUUYECKUX (PAaKTOpax CTAaHOBJICHUS MAaTEMAaTHKHU;
* obecrieueHre Cc(HOPMHPOBAHHOCTU JIOTMUECKOIO, AJITOPUTMHUECKOTO U
MaTEMaTHYECKOTO MBILUICHUS;
* obecrnieueHue c(hOPMUPOBAHHOCTH YMEHU NIPUMEHSTH MOJYyUYEHHbIEC 3HAHUS IIPU
pellIeHNH Pa3InYHbIX 3a/1a4;
» obecrieueHre CHOPMHUPOBAHHOCTH TMPEACTABICHUN O MaTeMaTHKE KaK YacTH
00IIeYeIOBeUeCKON KYyJIbTYphl, YHHBEPCAIbHOM S3bIKE HAYKH, MO3BOJIAIOIIEM
OIMCHIBATh M U3y4YaTh peajabHbIC MPOIECCHI U SIBICHHUA.

OcBoeHue  coaepkaHusi  y4eOHOM — guctumMHel  «MaremaTukay
o0ecrnevynBaeT JOCTUKEHHE CTyIEHTaMU CIEAYIOLIUX pPe3y1bmamos:
* TUYHOCMHBIX:



— c(OpMHUPOBAHHOCTH MPEACTABICHUN O MAaTEMAaTUKE KaK YHUBEPCAIHHOM SI3BIKE
HAyKH, CPEJCTBE MOJCIUPOBAHUS SBICHUNA M TPOIECCOB, HACIX M METOoAax
MaTeMaTHKHU;

— TMOHMMAaHHE 3HAYUMOCTH MATEMATHKHU JJIs HAYYHO-TEXHHYECKOTO IMpoTrpecca,
c(hOpPMHUPOBAHHOCTh OTHOIIEHUS K MAaTeMaTHKE KaK K YacTH OO0IIEeYEIOBEYECKOM
KyJBTYpbl 4Yepe3 3HAaKOMCTBO C HCTOpWEH pa3BUTHSI MaTEMAaTHKH, JBOJIIOIHEH
MaTeMaTHYECKHUX UJICH;

— Ppa3BUTHE JIOTHYECKOTO MBIIUICHUS, TMPOCTPAHCTBEHHOTO BOOOPaKEHUS,
AITOPUTMHYECKOU KYJIBTYPhI, KPUTUYHOCTH MBITIUICHHSI HA YPOBHE, HEOOXOIUMOM
s Oyayuiei mpodecCHOHaIbHON AeSTENbHOCTH, IS MPOAOHKEHUS 00pa30BaHUs
¥ caM0o0Opa30BaHus;

— OBJAJICHHWE MAaTeMAaTHYECKUMHU 3HAHUSIMH W yMEHUSMHU, HEOOXOIUMBIMU B
MOBCEHEBHON  JKM3HU, I OCBOCHHS CMEXKHBIX E€CTECTBEHHO-HAYYHBIX
TUCIMIUIMH ¥ JUCHUIUIMH NPO(EeCCHOHAIBHOTO IMKJIA, IS TOJYYCHHUS
oOpa3oBaHus B 001acTsAX, HE TpeOymoUUX VYriIyOJIeHHOM MaTeMaTH4ecKOu
MOJITOTOBKH;

— FOTOBHOCTB U CITOCOOHOCTH K 00OPa30BaHMIO, B TOM YHUCIIE CaMOOOpPa30BaHUIO, HA
NPOTSHKEHHM BCEW JKM3HHW; CO3HATEIbHOE OTHOIICHHWE K HEMPEPHIBHOMY
00pa30BaHUIO0 KaK YCJIOBHIO YCIENIHOW MpPO(ecCHOHANBbHOW M OOIIECTBEHHOM
JeSITEIbHOCTH,

— FOTOBHOCTbh M CHOCOOHOCTh K CAMOCTOATEIbHOW TBOPUYECKOM M OTBETCTBEHHOMU
NEeSATeTLHOCTH;

— TOTOBHOCTh K KOJUICKTUBHOW pabOTe, COTPYJAHHYECTBY CO CBEPCTHUKAMH B
oOpa3zoBarenbHON,  OOMIECTBEHHO  TOJIE3HOM,  Y4eOHO-MCCIEN0BATEIbCKOM,
MPOCKTHOM U APYTUX BUAAX ACATEIHHOCTH;

— OTHOIIIEHHE K MPO(ECCHOHATBLHON eATEIPHOCTH KaK BO3MOXKHOCTH YYacTHS B
pPEIICHUN JUYHBIX, OOIIECTBEHHBIX, TOCYJapCTBEHHBIX, OOIIEHAIIMOHATHHBIX
npo0JieM;

* MemanpeomMemHulx:

— YMEHHUE CaMOCTOSTEILHO OMPEALISITh MEeNId AeATeIbHOCTH U COCTABIISAThH TIIAHbBI
NEeSATeTLHOCTH; CaMOCTOSITEIIbHO OCYIIECTBIISITH, KOHTPOJIUPOBATh M|
KOPPEKTUPOBATh JEATEIHHOCTH, HWCIIOJH30BAaTh BCE BO3MOXKHBIE PECypCHl s
JOCTIDKCHHSI TIOCTABJICHHBIX IIeJIeH W peau3aluy IUTAaHOB  JCSTEIhHOCTH;
BBIOHMpATh YCIEIIHBIE CTPATETUN B PA3IMYHBIX CUTYAIHIX;

— YMEHHUE MPOAYKTHBHO OOINATHCSA U B3aUMOJICHCTBOBAThH B MPOIIECCE COBMECTHOM
NESTEIbHOCTH, YYUTBIBATh TMO3UIMH  JIPYTHMX YYaCTHUKOB JIEATEIHHOCTH,
¢ pekTUBHO pa3peniaTh KOHPIUKTHI;

— BIAJCHWE HaBBIKAMH TMO3HABATENBHOH, Y4eOHO-HCCIEIOBATEIbCKON U
IIPOEKTHON JEeSATENbHOCTH, HAaBBIKAMH pPa3pelIeHusi MpoOjeM; CIOCOOHOCTh H
TOTOBHOCTH K CAMOCTOSITEIbHOMY TTOMCKY METOJIOB PEIICHUS TPAKTUIECKUX 3a]1ad,
MPUMEHEHUIO PA3TUYHBIX METOIOB MTO3HAHUS,

— TOTOBHOCTh M CIOCOOHOCTH K CaMOCTOSITENBHOW  WMH(OpPMAIMOHHO-
MO3HABATEIILHOMN JIEATeILHOCTH, BKIIFOUAsi yMEHUE OPHUEHTHPOBATHCS B PA3IMYHBIX



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

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

— BJIaJICHUE HAaBbIKAMU [103HABATEIBHON PEQIIEKCHH KaK OCO3HAHMSI COBEPILIAEMBbIX
JEUCTBUN U MBICIMTENIBHBIX MPOLIECCOB, UX PE3YJIbTATOB U OCHOBAaHUM, I'PAaHHIL
CBOEr0 3HAaHMS W HE3HAHMs, HOBBIX IIO3HABATEIBHBIX 3a7a4 U CPEACTB Ul MX
JNOCTUKEHUS,

— LIETICYCTPEMIIEHHOCTh B MOMCKAaX WU MPUHATUHU PELIeHUl, COOOpa3UTeIbHOCTh U
UHTYULMSA, PAa3BUTOCTh MPOCTPAHCTBEHHBIX MPEJICTaBICHUI; CIIOCOOHOCTD
BOCIIPUHUMATh KPACOTY U TAPMOHUIO MUPA;

* npeOMEemHbIX:
— ¢c(pOopMHUPOBAHHOCTH MPEACTABICHUN O MaTeMaTHUKE KaK YaCTH MUPOBOH
KYJIBTYPBl U MECTE MAaTEMAaTHUKU B COBPEMEHHOM IIUBHIIM3ALINH, CTIOCO0ax
OIMCAaHUA SIBJICHUH PEaJbHOr0 MUpa HA MATEMATUYECKOM SI3BIKE;
— copMHPOBAHHOCTh TNPEACTABICHUM O MaTeMaTHYECKUX TOHATHUIX Kak
BOKHEUIIINX MaTEMaTHYECKUX MOJIENAX, IMO3BOJSIONIMX OINUCHIBATH M M3Yy4aTh
pa3Hble TMPOLECCHl W SIBJICHUSA; MOHUMAaHWE BO3MOXKHOCTHM aAKCHOMAaTHYECKOTO
MOCTPOCHUSI MATEMATUYECKUX TEOPUH;
— BIIQJICHHE METOJIaMH JI0KA3aTeJbCTB M AJITOPUTMOB PEIICHHS, YMEHHE HX
MPUMEHSIThH, TPOBOJIUTH JI0KA3ATENIbHBIE PACCYXKIEHUS B XOJI€ PEIICHUS 3a/ay;
—  BIIQJICHHE CTAaHJAAPTHBIMM  TpPUEMaMU  PEHICHUsS  palUOHAJIbHBIX U
UppalMoOHaIbHbIX, TOKA3aTEIbHbBIX, CTEIEHHBIX, TPUTOHOMETPUYECKUX YPABHEHUN
Y HEPABEHCTB, UX CHUCTEM; HCIOJIb30BAHUE IOTOBBIX KOMIBIOTEPHBIX IPOTrpaMM, B
TOM YHUCJE JUIsl TOMCKA MYTHU PEIICHHUS U WJUTIOCTPALlUU PELICHUS] YPaBHEHUU U
HEPABEHCTB;
— ¢c(pOpMHUPOBAHHOCTh TPEACTABICHUM 00 OCHOBHBIX MOHSTHUSAX MaTEMAaTHYECKOTO
aHallu3a M HX CBOWCTBAX, BJIAJCHHUE YMEHUEM XapaKTEpPU30BaTh IIOBEIACHUE
GyHKIIUN, HWCMOJb30BAaHUE TOJYYEHHBIX 3HAHUN Il OINMCAaHMS W aHaIM3a
pEATbHBIX 3aBUCUMOCTEN;
— BJIQJICHUE OCHOBHBIMHU TIOHSATHUSIMA O TIUIOCKMX H MPOCTPAHCTBEHHBIX
reOMETPUYECKUX (PUTYpaX, UX OCHOBHBIX CBOMCTBaX; CPOPMUPOBAHHOCTh YMEHUS
pacmo3HaBaTh reoMeTpudecKne (DUTypbl Ha UYEpTekKax, MOJEISAX W B PEaThbHOM
MUpE; MPUMEHEHHE W3YYEHHBIX CBONCTB T€OMETPUYECKUX PUTryp u Hopmyn ais
pelIeHrs TeOMETPUUYECKUX 3a1a4 U 33]1a4 C TPAKTUUECKUM COJIEPKAHUEM;
— c(hOpPMHUPOBAHHOCTh TPEACTABICHUA O TMpoOIeccax W SBICHUSX, HWMEIOIINX
BEPOSTHOCTHBIA XapakTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B PEaJTbHOM MHpE,
OCHOBHBIX IOHATHUAX JJEMEHTAPHOU TEOPUHM BEPOSITHOCTEN; YMEHUN HAXOIWUTh U
OIIEHUBAaTh BEPOSATHOCTH HACTYIUJICHUS COOBITUM B MPOCTEUINX MPAKTUUYECKHUX
CUTYaIIUSAX U OCHOBHBIE XapaKTEPUCTUKHU CIIyYaWHBIX BEJIUYNH;
— BJIQJICHWE HABBIKAMHU HCIIOJIb30BAHUSA FOTOBBIX KOMITBIOTEPHBIX MPOrpaMM IpH
pellIeHuu 3a1ay.

B pamkax ocBoeHuss y4eOHOM  JUCHUIUIMHBI  «MaTemMaTtuka» 1o
crneruanbHocTH: 15.02.03 TexHuyeckass 3KCIUTyaTalldsl TUAPABIMYECKUX MAIIVH,
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TUAPONPUBOJIOB U TUAPOITHEBMOABTOMATHKH, Y CTYIACHTOB (OPMHUPYIOTCS
ClenyIoIe 001He KOMIIeTCHIMU:

Kon HaumeHnoBaHue pe3yJbTaTa 00y4eHHs
OK'1 [ToHnMaTh CYHOIHOCTH U COLMAJBHYIO 3HAUYUMOCTh CBOCH Oymymieil
npodecCuu, MPOSBIISITh K HEH yCTOWYUBBIN HHTEPEC
OK3 IIpyHuMaTh pelieHus B CTaHAAPTHBIX M HECTAHAAPTHBIX CUTYalUsAX U HECTH

3a HUX OTBETCTBEHHOCTbD

OK 4 OcymiecTBIATh TOWCK W HCIOJIB30BaHHE HHGOPMAIMH, HEOOXOIUMOW st
3¢ (HEKTUBHOTO BBITOIHEHHS MTPO(HECCHOHAIBHBIX 3a/1a4, TPOPECCHOHATHLHOTO
Y IMYHOCTHOTO Pa3BUTHS

OK 6 PaboTtarh B KOJUIEKTHBE W KOMaHze, 3PQPEKTHUBHO OOIIATHCS C KOJUIETaMH,
PYKOBOJICTBOM, ITOTPEOUTEIIMHU

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

1.4. PexomeHayeMoe KOJM4YECTBO YaCOB HA OCBOeHHE padoueil MporpamMmbl

y4eOHOM TUCHUIIMHBI:

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

KOHCYJIbTallUK 16 4acos.



2. CTPYKTYPA U COJAEPXKAHUE YUEBHOM JIUCHOUTLIAHBI

2.1. O0beM y4eOHOM TMCHMILIMHBI H BUABI Y4e0OHO#l padoThI

Bun yueOHoi1 padoThI O0bem
4acoB
MakcumaJjibHasi ydyeOHasi Harpy3Ka (Bcero) 351
Oo0s13aTesibHAsI Ay INTOPHAs YyueOHAasi HArpy3Ka (Bcero) 234
B TOM YUCJIE:
nabopaTopHbIE pabOTHI -
ITPAKTUYECKUE 3aHATUS 117
KOHTPOJIbHBIE paOOThI -
CamocTosiTesibHasi padboTa 00y4arierocst (Bcero) 101
B TOM YUCJIE:
Pewenne npumepos 25
OnpeneneHre NoasipHbIX KOOPAUHAT TOYEK HA IIIOCKOCTH 2
Pemienre ypaBHEHUI U CUCTEM YpPaBHEHUM 16
IToctpoenue rpadukoB GhyHKIUN 4
N3ydeHnune clnoxHbIX QyHKIUI 5
Haxoxnenue GyHKIMi, 0OpaTHBIX TaHHBIM 4
JuddepennupoBanrie GyHKIINI 2
HaxoxaeHue npou3BOIHBIX BTOPOTO MOPSIKa 2
W3ydyenne (uU3NYECKOTO CMBICIA MPOU3BOIHON BTOPOTO 2
NopsiAKA.
Haxoxnenue nuddepenimana GpyHKIANA 4
Pemenue 3amau 19
W3rorornenne TabauIl M MOJIETIEi MHOTOTPAHHUKOB 9
Bpruncnenne  MaTeMaTH4YeCKOTO  OXHUIAHHUS — CIIyYallHOMU 2
BEJINYUHBI
[TocTpoeHure mpoCcTpaHCTBEHHBIX PUTYD 5
Koncyabranumn 16

[TpomexxyTouHas arrecranus 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,
KOHOMHKE, HHPOPMAIIMOHHBIX TEXHOJIOTUAX U
MPaKTUYECKOU JeATeabHOCTH. O3HAKOMIICHUE C LEIsIMU
U 3a/1a4aMH U3y4YCHUSI MAaTEMATHKH MTPU OCBOCHUH
npodeccuit CITO u cnenmansuocteit CI10

AJITEBPA

Pa3BuTHne NOHATHS 0 YHCIE

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

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

Kophu, crenenn, jorapugmoi

O3HakoMJIEHUE C IOHIATHEM KOPHS N-il CTeNeHH,
CBOMCTBAaMHM PaJUKAJIOB U ITpaBUIAMU CPABHEHUS
KOpHEH.

DopMyJIUPOBAHUE OMNPEACIICHUSI KOpPHSI H  CBOMCTB
KOpHel. Boluncienue u cpaBHEHUE KOPHEH, BBIIIOJIHEHUE
NPUKUAKY 3HadeHus! KopHs. [IpeobpazoBanue 4nCIOBBIX
1 OYKBEHHBIX BBIPOKEHUH, COACPKAIIUX PATUKATIBI.
Boimonnenue pacuetoB mo Qopmynam, CoAepiKaliiM
paJvKabl, OCYIIECTBIISAE HEOOXOIUMBIC MOJICTAHOBKU
npeoOpa3oBaHMs.

Onpenenenue PaBHOCUIIBHOCTH BBIPKEHHI c
panvkanamu. Pemenue nppanvoHadbHBIX YPAaBHEHUH.
O3HaKOMJIEHUE C MTOHSATUEM CTEIIEHU C I€UCTBUTEIbHBIM
IIOKAa3aTeJIeEM. Haxoxnenue 3Ha4YEeHU CTEIICHH,
UCIIONB3YSl TPU HEOOXOTUMOCTH HWHCTPYMEHTAIBHBIC
CpelCTBa.

3anucelBaHUE KOPHS n-M CTENEHU B BUJE CTENEHU C
JTpOOHBIM TOKa3aTeseM U Ha000POT.

@opMyJIMPOBAHUE CBOWMCTB CTemneHeW. Bpiuncienue
CTENEHEH C pallMOHAIBHBIM MOKA3aTeNIeM, BBINOJHEHUE
MPUKHUJIKU 3HAYEHUs CTENIEHU, CPAaBHEHUE CTEIICHEH.
[IpeoOpa3zoBaHre YUCIOBBIX U OYKBEHHBIX BBIPAKCHHM,
COJEpPKAIMX CTENEHU, NMPUMEHSA CBOWCTBA. Pemenue
MTOKA3aTEeIbHBIX YPABHEHUM.

O3HakOMJIEHHME C IPUMEHEHUEM KOPHEW U CTENEHEN Ipu
BBIYMCIICHUM CpPEIHUX, ACICHUH OTpEe3Ka B <«30OJOTOM
ceueHUM». PellieHne NpUKIAAHBIX 3aJad Ha CIOXKHbBIC
MIPOLICHTHI

IIpeoOpa3oBanue ajnredpanvyecknx
BbIpasKeHH I

Beinonnenue npeoOpa3oBaHuit BBIPAKECHUH,
IpUMEHEHHEe (QOpMyJ, CBS3aHHBIX CO CBOMCTBaMU
CTerneHel u orapudmos.

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

OCHOBBI TPUTOHOMETPUH

OcHOBHBIE NIOHATHSA

W3ydyeHnue paaMaHHOTO MeETOJla HW3MEpPEHUs YIJoB
BpalllCHUsI M MX CBSA3M € TPagyCHOM  MEpOU.
N300paxeHnne yrioB BpalleHUsT Ha  OKpPYKHOCTH,
COOTHECEHUE BEJIMYUHBI YTJIa C €0 PACIOIIOKEHUEM.
DopMyJIUPOBAHUE OMPEIACTCHUN TPUTOHOMETPHUUECKUX
GyHKUMHA JUIS  YIJIOB MOBOPOTa M OCTPBIX  YIJIOB
MPSIMOYTOJIBHOTO TPEYrojbHUKa U OOBSICHEHUE UX
B3anMOCBA3U

OcHoOBHbIE TPUTOHOMETPHYECKHUE
TOXKIeCTBa

[IprMeHEHHE OCHOBHBIX TPHTOHOMETPHUYECKUX 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 (YHKIUI B MPOU3BEICHUE
U TpPOU3BEIEHUS B CYMMy M MpUMEHEHHE MpH
BBIYMCIICHUH 3HAUYEHUS TPUTOHOMETPUUECKOTO
BBIp@XEHUS M ymOpolieHus ero. O3HaKOMJIEHHE CO
CBOWCTBAMH CHUMMETPUM  TOYEK HA  E€IUHUYHOU
OKPY)KHOCTH WM TpPUMEHEHHE HX JUIs BbIBOAA (GopMyl
MIPUBEICHUS

IIpocreiimme
TPUTOHOMETPHYECKHEe YPABHEHUS
U HepaBeHCTBA

Pemenue no gopmynam u TpUroHOMETPUYECKOMY KPYyTy
MIPOCTEUINX TPUTOHOMETPUYECKUX YpaBHEHUM.
[IpumeHnenne OOMKMX METOIOB pEIICHUS YpaBHEHUM
(npuBeneHNE K JUMHEMHOMY, KBaJIpaTHOMY, METOJ
pa3IoKEeHUsI Ha MHOKUTEIH, 3aMEHbI [IEPEMEHHOM) Ipu
pELICHUN TPUTOHOMETPUYECKUX YpPAaBHEHUH. YMEHHE
OTMEYaTh Ha  Kpyre  pelleHus IIPOCTEHUIINX
TPUTOHOMETPUYECKUX HEPABEHCTB

APKCHHYC, aDKKOCHHYC,
APKTAHTeHC YUCJIa

O3HakoMIICHHE c MOHATHEM 00paTHBIX
TPUTOHOMETPHUYECKUX (YHKIIUH.

N3ydenune 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

O3HakoMJICHHUE C TIOHATHEM NEPEMEHHOW, MpUMEpaMu
3aBUCUMOCTEH MEXTy IEPEMEHHBIMH.

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

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

O3HakoMJIeHHME C  OpuMepamMu  (QyHKUIHOHAJIbHBIX
3aBUCUMOCTEH B pEAbHBIX MPOLIECCaX U3 CMEXKHBIX
JUCIUILINH.

O3HakoMiIeHHE C JI0Ka3aTeIbHBIMU PACCYXACHUSMU

HEKOTOPHIX CBOMCTB JIMHEMHOW M  KBaJAPATHYHOM
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GyHKIMA, TpOBENEHUE  WCCICNOBAaHUSA  JIMHCWHOM,
KYCOYHO-JTUHEHHOH, pOOHO-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 0OpaTHOM (YHKIMM, ONpEAeIeHUE
BHJIa W TIOCTpoeHHe Tpaduka oOpaTHOW (YHKIHH,
HAaXOXJCHHE €€ O0JacTH OmpeNeNeHus U O00JacTH
3HaueHnil. [lpuMeHeHue CBOWCTB  (QYHKIUMNA MpH
UCCIIC/IOBAaHUHM YPaBHEHWH 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. OnpezeneHue nojoKeHHst TOYKH Ha Tpaduke
o ee KoopAMHaTaM u HaobopoT. Vcnonb3oBaHue
CBOMCTB (DYHKIIMI AJisi CPABHEHUS 3HAYCHUI CTENeHEH U
nmorapudmoB. Iloctpoenne rpaduKOB CTENEHHBIX |
norapupMUUecKux QyHKIHH.

Pemenne  moka3aTenbHBIX M JOrapuMUYECKUX
YpPaBHEHUH M HEPABEHCTB 10 M3BECTHBIM AJITOPUTMaM.
O3HakomIIeHUE c MIOHATHEM HENPEPhIBHOU
nepuonveckoil QpyHKIMH, (HOpMYyIHpPOBAHUE CBOMCTB
CHUHYCa ¥ KOCUHYCa, IOCTPOCHHE UX TPapuKOB.
O3HakoMJICHHE C MOHITHEM T'apMOHUYECKUX KOJeOaHui
U NIpUMEPAMU TapMOHUYECKUX KOJIEOaHUM AJ OMUCaHUs
IpoIecCOB B (HU3UKE M JPYrux o00JacTax 3HaHHUA.
O3HakOMJICHUE C TOHSITUEM Pa3pbIBHOW MEPUOIMYECKON
¢byHkuuu, QGOpMYNIHpPOBaHHUE CBOMCTB TaHTEHCA W
KOTaHT'€HCa, OCTPOEHUE UX IpaduKOB.

[IpumeHnenne CBOMCTB (YHKIMHA A7  CpaBHEHUS
3HAQYCHWH TPUTOHOMETPUUYECKUX (DYHKITUH, peleHus
TPUTOHOMETPUUECKHUX ypaBHEHUM.

[TocTpoenue rpadyukoB OOPATHBIX TPUTOHOMETPHUCCKUX
byHKUIMH W ompezencHHe 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 TIPHMEpe BBIYUCICHUS CyMMBI
0eCKOHEeUHO YyOBIBAIOILICH I'€OMETPHUUECKOM MPOTPEecCHu.
Pemenne 3amau Ha npuMeHeHHE (OPMYJIBI CyMMBI
0eCKOHEYHO yOBIBAIOIIECH reOMETPHUIECKOM MPOrpeccuu

IIpou3BoaHasi U ee NpUMeHeHHE

O3HakOMJIEHUE C TIOHATHEM TPOU3BOHOM.

N3ydyenne u GoOpMylIHpOBaHHE €€ MEXaHUYECKOTO H
T€OMETPUUYECKOTO  CMBICIIA, HW3y4YeHHE  aJTOpUTMaA
BBIUHUCJIICHUA HpOHBBOI[HOﬁ Ha anMepe BBIYHUCJICHUA
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MTHOBEHHON CKOPOCTH H YIJIOBOTO KO3 dUIHEHTA
KacaTeJIbHOM.

CocraBreHue ypaBHEHHsI KacaTelbHOW B 0OIIEM BHJE.
VYcBoenue mpaBua  audQepeHIUpOBaHUs,  TaOIUIIBI
MPOU3BOJHBIX 3JEMEHTAPHBIX (DYHKUIUN, NpPUMEHEHHE
s nuddepeHnupoBaHus  QYHKUUH, COCTaBIICHUS
YpaBHEHUS KacaTeIbHOM.

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

IIpoBeneHne ¢ MOMOIIBIO MPOU3BOAHON HCCIIEIOBAHUS
dbyHKIMH, 3a7aHHONU (POpMYITON.

VYcraHoBIIEHHE CBSA3HM CBOMCTB (DYHKIIMM U MPOU3BOIHOMN
0 uX rpaduKam.

[IpumeneHne NpPOU3BOAHOM [JIsl pELICHUS 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 TIEPBOOOPA3HOM ISl TaHHOU
byHKIMU.

Pemenne 3amay Ha NpUMEHEHHE HHTErpaisa Juis
BBIYUCIICHUSA (1)H3H‘-I€CKI/IX BCJIIMYHUH U HJIOH_IaI[eI‘;I

YPABH

EHUA U HEPABEHCTBA

YpaBHeHUs M CHCTEMBI
YPaBHEeHUM
HepaBencrBa u cucremMbl
HEPABEHCTB C ABYMS
nepeMeHHbIMH

O3HaKOMJIEHHE C MPOCTEHIIMMU CBEIEHUSIMU O KOPHSIX
anreOpanvyeckux ypaBHEHUHU, MOHATUSMHU HCCIIEIOBAHUS
YPAaBHEHUU U CUCTEM YPaBHEHUM.

N3ydyeHnue Teopuu pPaBHOCWIBHOCTH YpPaBHEHUU H €€
IIPUMEHEHMSL. [ToBTOpEHME 3anmucu peleHus
CTaHJApPTHBIX ypaBHEHUH, MPUEMOB MpeoOpazoBaHuUs
YpaBHEHMH JUIsl CBEJIEHUS K CTaHIaPTHOMY YPAaBHEHMUIO.
Pemenne paluOHAIbHBIX, UPPALMOHAIBHBIX,
IIOKA3aTeIbHBIX U TPUTOHOMETPUYECKUX YpPAaBHEHUN M
CUCTEM.

Hcnonb3oBaHne CBOHCTB M TIpaduKOB (GYHKIMNA st
pewieHust ypaBHeHui. [loBTOpeHHME OCHOBHBIX MPUEMOB
pELIEHUS CUCTEM.

Pemienne ypaBHEHHMII C TPUMEHEHUEM BCEX NPHUEMOB
(paznmoxeHUsT Ha  MHOMKUTENIM, BBEIEHUS  HOBBIX
HEU3BECTHBIX, TIOJICTAHOBKH, TPaQUIECKOTO METO/a).
Pemenne cucrtem  ypaBHEHUNM C  IIPUMEHEHUEM
Pa3IMYHBIX CITOCOOOB.

O3nakomiyieHHEe C OOIMIMMH  BONPOCAMU  PEIICHUS
HEpPABEHCTB U MHCIIOJIb30BAHHE CBOWMCTB U TIpaduKoB
(GyHKUIMN TpU pEIIeHUH HEPABEHCTB.

PemeHne HepaBeHCTB W CHCTEM HEPABEHCTB C
MPUMEHEHHEM PA3JIUYHBIX CIIOCOOOB.

[IpuMeHeHne MaTeMaTUYECKMX METOJOB I PELICHUS
COZIep KaTEeNbHBIX 3a/1a4 M3 Pa3JInYHbIX 00jacTell HayKH
U NpakTUKU. HTepnpeTupoBaHue pe3yabTaToOB ¢ Y4ETOM
peabHbIX OIPaHUYEHUN
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3JEMEHTbI KOMBUHATOPUKHA, TEOPUM BEPOSITHOCTEN U CTATUCTHKH

OcCHOBHBIE MOHATHUS
KOMOMHATOPUKH

W3yuenue npaBuiia KOMOMHATOPUKHM U IPUMEHEHHE TIPU
peleH KOMOMHATOPHBIX 3ajau.

Pemenne KoMOMHATOPHBIX 3a7ad METOAOM Iepedopa u
IO NPaBUTYy YMHOXKCHHS.

O3HakomJieHME C  MOHATUAMHU  KOMOMHATOPHKH:
pa3sMEUICHUAMH, COYETAHUSAMH, IE€PECTAaHOBKAMU U
(dbopmynaMu Al X BBIYMCIICHHUA.

OObsicHeHHe U TpUMEHeHue (HOpMyJ Ul BBIYMCICHUS
pa3MEILEeHN, IEPECTAHOBOK U COYECTAHUM IPU PEILICHUU
3az1ad.

O3znakomiieHne ¢ OuHoMOM HbIOTOHA M TpeyroabHUKOM
[Tackans.

Pemenune mnpakTuyeckux 3adad  C  MCIOJIb30BAaHUEM
HNOHATUI U IPaBUI KOMOMHATOPHKHU

DJIeMeHThI TeOpPHH BEPOATHOCTE

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

IIpencraBiieHne JaHHBIX
(TadJauubl, TMArpamMmbl, rpagukmn)

O3HakoMJICHHE C TPEACTABICHUEM YHCIIOBBIX JAHHBIX H
UX XapaKTEePUCTUKAMH.

Pemenue npakTudeckux 3a1ad Ha 00pabOTKY YHCIOBBIX
JTAaHHBIX, BBIYUCICHHE X XapaKTEPUCTUK

I'EOMETPUA

IIpsiMble M MJIOCKOCTH B
NMPOCTPAHCTBE

®opMynupoBka U MIPUBEJICHUE J0KA3aTeIbCTB
MPU3HAKOB B3aUMHOTO PACMHOJIOKEHHUS TMPAMBIX U
IJI0CKOCTe. Pacrno3HaBaHme Ha dYeprexax M MOJEIAX
Pa3IMYHBIX CIy4aeB B3aUMHOTO PACHOJIOKEHUS MPSMBIX
U IUIOCKOCTEH, apryMEHTUPOBAHHE CBOUX CYXKICHUM.
DopMyJIMPOBAHUE OIPEIECIECHNUM, TPU3HAKOB U CBOWCTB
MapajuleJbHbIX W NEPIEHAMKYISPHBIX  IIOCKOCTEM,
JNBYTPAHHBIX U JIMHEUHBIX YTJIOB.

BeinonHeHne NOCTpOEHUs YIVIOB 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.
N300paxkeHne Ha pUCYHKaX M KOHCTPYHPOBAHHE Ha
MOJEJIAX MEPHEHINKYISIPOB U HAKIOHHBIX K IJIOCKOCTH,
NpSIMBIX, TapaJICIbHBIX TUIOCKOCTEH, YIJIOB MEXIY
OpsIMOM M TUIOCKOCTBIO M OOOCHOBAaHHE TOCTPOEHUSI.
Pemenue 3agau  Ha BBIUMCIEHUE TIE€OMETPUUECKHUX
BennuuH. ONKCBIBaHWE pacCTOSHUA OT TOYKH [0
IJIOCKOCTH, OT TMPAMOM 0 IUIOCKOCTH, MEXIY
IJIOCKOCTSIMU, MEXKIY CKPEIIMBAIOIIUMUCSA TNPSIMBIMH,
MEXTY TPOU3BOIBHBIMU (PUTYpaMU B TPOCTPAHCTBE.
@OopMyIMpPOBaHUE U JI0KA3BIBAHUE OCHOBHBIX TEOPEM O
paccTostHUsIX  (T€OpEM  CYILIECTBOBaHUS, CBOMCTBA).
N300paxkeHne Ha yeprexax M MOJEISIX PACCTOSHUS U
o0OCHOBaHHME CBOMX cCyxIeHuidd. OmnpeneneHue u
BBIYMCIICHHE PACCTOSHUMN B mpocTpaHcTBe. [IpumeHeHue
dbopMynl U TeopeM IUTAHMMETPUM JUIsl PEIICHUs 3ajad.
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O3HakomieHne c MTOHSATHEM apajyIeIbHOTO
IIPOCKTUPOBAHUSA U €ro cBoMcTBaMu. POpMyIHpOBaHUE
TEOpeMbl O IUIOIIAJAA  OPTOTOHAJBHOM  MPOEKIINH
MHOT'OYTOJIbHUKA.

[Ipumenenne Teopuw Isi OOOCHOBAHHS TIOCTPOCHHUH H
BBIYMCIICHUH.

ApryMEHTHPOBaHUE CBOMX CYXIEHHUM O B3aUMHOM
PacCTONI0KEHUHU MPOCTPAHCTBEHHBIX PUTYD

MHOrorpaHHuKH

OnncaHne W XapakTEpUCTUKA  PA3JIMYHBIX  BHJIOB
MHOTOTPaHHUKOB, IIE€PEYUCIIEHUE 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 CBEACHUM
13 IJIAHUMETPUU.

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

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

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

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

XapakTepucTuka M M300pakKeHHEe TeJ BpalleHMs, HUX
pa3BEpPTKH, CEUECHUS.

Pemrenne 3amay Ha MOCTPOEHHE CEUEHU, BBIYHMCIICHHE
JUIMH, PpacCTOAHUM, yrioB, ruiomane. IIpoBenenue
JOKA3aTeNIbHbIX PACCYKJIECHHM IIpU pEUIeHUW 3a1ad.
IIpuMeHeHHEe CBOMCTB CUMMETPUU IIPU PELICHHUH 3ahad
Ha TeJla BpalleHusi, KOMOWHAIMIO Tel.

N300pakeHNe OCHOBHBIX KPYTJIBIX TET M BBITIOJHEHUE
PUCYHKA IO YCIIOBUIO 3a7a4l

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.

WN3yyenune  TeopeM O  BBIYMCICHMM  OOBEMOB
MPOCTPAHCTBEHHBIX TEJl, pEUICHUE 3a/1a4 Ha IPUMEHEHHE
(hopMysT BEIYHCIICHUSI 00BEMOB.

Wzyuenne ¢GopMyn s BBIYMCIEHHUS  IUIoHIanei
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MOBEPXHOCTEM MHOTOTPAHHUKOB M TEJ BpallCHUS.
O3HaKOMJICHHE C MCTOJOM BBIUMCJICHHS ILJIOIIAIN
MMOBEPXHOCTH C(ephl.

Pemenue 3aay Ha BBIYMCIICHHE TIOMIAAEH TOBEPXHOCTH
MPOCTPAHCTBEHHBIX TEJ

KoopanHaTtbl 1 BeKTOPBI O3HakomieHue C TOHATHEM BekTopa. W3yueHue
JNEKAPTOBOM CHUCTEMBI KOOpPAMHAT B IPOCTPAHCTBE,
MOCTPOEHUE TIO 3aJaHHBIM KOOpPJIMHATAM TOYEK W
IIJIOCKOCTEH, HAX0XKICHUE KOOPAUHAT TOYEK.
Haxoxnenne — ypaBHEHUHl  OKpYXKHOCTH,  cepshl,
IJTIOCKOCTH. BhIuncienrne paccTOIHUN MEKy TOUKaMH.
N3yuenune CBONCTB BEKTOPHBIX BEJIWYWH, MPABUI
pa3ioKEHUs BEKTOPOB B TPEXMEPHOM IPOCTPAHCTBE,
MpaBUJl  HAXOXKJIEHHMS  KOOpPAMHAT  BEKTOpa B
MPOCTPAHCTBE, MpaBUJl  JEHCTBUH C  BEKTOpaMH,
3a/IaHHBIMUA KOOPJAMHATAMH.

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

N3yuenne  ckanspHOro  MNpPOU3BEACHUS  BEKTOPOB,
BEKTOPHOTO  YpaBHEHUs  MNPsSMOM U IUIOCKOCTH.
[IpumeneHne Teopuu Mpu pPelieHuu 3a1a4d Ha JEHCTBUS C
BEKTOpaMH,  KOOPJMHATHBIA  METOJl, IPUMEHEHHUE
BEKTOPOB I  BBIUYMCIEHUSA BEJIUYMH YIJIOB W
paccrostHui.  O3HakOMJIEHME C  JOKa3aTeIbCTBAMHU
TEOPEM CTEPEOMETPUM O B3aUMHOM DPACHOJOKEHUH
MPSIMBIX U IJIOCKOCTEHN C UCIOJIB30BAHUEM BEKTOPOB

3. YCJIOBUA PEAJIU3AIIUU YYEBHOU JUCILUILIUHBI

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

MaTEMaTUKH.
[Tomenienne kabOWHETa JIOJDKHO YIOBJIETBOPATH TpeboBaHusiM (CaHUTapHO-
AMUAEMUOSIOTHYECKUX TTpaBwil © HopMaTuBOB (CaulluH 2.4.2 Ne 178-02) u ObITh
OCHAIIIEHO TUMOBBIM 00OPYJOBAaHMEM, YKa3aHHBIM B HACTOAILIUX TPEOOBAHUSX, B
TOM YHCJIE€ CHEUUAIU3UPOBAHHON y4eOHOUW MeOebl0 M CpeicTBaMu OOy4YeHHS,
JOCTAaTOYHBIMM  JJI1  BBIMOJHEHUST TpPeOOBAaHMM K YPOBHIO  MMOATOTOBKHU
00yJarImMXxcs.
B xabunere m0mKHO OBITh MYJBTHMEAWHHOE OOOPYIOBAaHHE, IOCPEACTBOM
KOTOPOTO YYacTHHKH 0OOpa3oBaTEeNbHOrO MpoIllecca MOTYT IPOCMaTpUBAThH
BU3YyalbHYI0O HMH(QOpPMAIMIO MO  MaTeMaThKe, CO3[aBaTh  IPE3CHTAIIHH,
BUJICOMATEPHAIIBI, HHBIC JJOKYMEHTHI.
B coctaB yueOHO-METOIWYECKOTO W MaTepUalbHO-TEXHUYECKOTO 00ecredeHus
porpamMMbl Y4€OHON AUCITUTUTHHBI «MaTeMaTrKa» BXOIST:

* MHOTO(YHKIITMOHAJIbHBIA KOMILJIEKC MPENOo1aBaTeis;

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

* THPOPMALIMOHHO-KOMMYHHUKATUBHbBIE CPEJICTBA;
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* SKPaHHO-3BYKOBBIE TOCOOWS;
* KOMIUIEKT TEXHUYECKON NOKYMEHTAIlMU, B TOM YHKCIIE MacnopTa Ha CpeacTBa
00y4eHUs, THCTPYKLIMH 110 UX UCTIOJIb30BAHUIO U TEXHUKE O€30MMACHOCTH;

* OuOIMOTEYHBIN HOH/I.

2

3.2. UudopMaumoHHoe odecnevyeHne o0yueHust

Ilepeyenb pexoMeHAyeMbIX y4eOHbIX wu3AaHuii, WHTepHeT-pecypcos,
AOTOJTHUTEIbHOM JUTEPATYPBI

OcHOBHas 1uTeparypa:

No
/o

HcTounuk

1

bammakos M.M. MaTtemaruka: anredpa 1 Hadajla MaTEMaTUYECKOTO
aHajM3a, TeOMEeTpHs: YUYSOHUK IS CTY/. YUPEXKISHUN cpel. mpod.
obpazoBaHusl. - 4-¢ usza., crep. / M.M.bammaxkos. - Mockpa: UL
"Axagemus", 2017. - 256 c. — ISBN 978-5-4468-5988-7. — Tekcr :
HETIOCPEICTBCHHBIMN.

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.

Bricmias MmaTeMaTrka : y4eOHHUK U IPAKTUKYM JJISI CPETHETO
npocdeccuonanbHoro oopazosanus / M. b. XpumyHosa [u ap.] ; mox odmei
penakuuent M. b. Xpunynosou, 1. U. Llpiranok. — Mocksa : M3naTenbcTBO
FOpaiit, 2020. — 472 c. — (ITpodeccuonansHoe 06pa3zoBaHue). —

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

JlononHuTtenbHas JIMTeEpaTypa:

No
1/

HcTounuk

4

boromosnios H.B. Ilpaktuueckue 3anatus no mateMatuke. B 2-x 4. Hacts 1.:
yaebHoe nmocooue st 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.

boromonos 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 : IIpodeccuonansHoe
oOpaszoBanue). — ISBN 978-5-534-08803-8. — TekcT : HEOCPEICTBEHHBIH.

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
: anexkTpoHHubi // OBC KOpaiit [caiiT]. — URL:
(mara obpamenus: 01.01.2020).

Jlopogheesa, A. B. MaremaTtuka. COOpHHK 3a/1a4 : Y4eOHO-TIPAKTUUECKOE
nocobue i cpeaHero npodeccuoHaaIbHOTO 00pa3zoBaHus /
A. B. lopodeeBa. — 2-e m31. — Mocksa : M3znarensctBo FOpaiit, 2020. —
176 c. — (ITpodeccuonanproe obpazoBanne). — ISBN 978-5-534-08796-3.
— Texcr : anexkrponnsii / IBC IOpaiit [caiiT]. — URL:

(mara obpamenus: 01.06.2020).

HNudopmanmoHHbie 31€KTPOHHO-00pa30BaATENbHBIE PECYPCHI:

Ne | UcTounuk

n/n

1 OnexTponHas 6udnnoreunas cucrema «bubdmmoTex. U3narensctBo KAY»
https://mgri-rggru.bibliotech.ru

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

3 DnekTpoHHO-0nbmoTeunass cucrtema elibrary» /  IlpaBooOiamarens:
OO6mecTBO ¢ orpaHrueHHON 0TBeTCTBeHHOCTHIO «PYHOby» (RU)
https://elibrary.ru

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

online.ru

[Iepnoanueckue nu3naHus:

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

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

5 | XypHan / yapenutelb : BOpoHEXXCKUi rocy1apCTBEHHBIN YHUBEPCUTET. —

Boponex : 2000 — .— Yucno BeinyckoB B rof;: 4. — ISSN neuyaTHoit
Bepcun: 1609-0705. — Tekcr : anextpornsiii // DBC elibrary [caiiT]. — URL
: https : //elibrary.ru (mata oopamenwns: 01.06.2020)
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4. KOHTPO.Ib Y OIIEHKA PE3YJIbTATOB OCBOEHUWS YUEBHOUN

JUCHUIIIAHBI

KonTpoib W omeHka pe3ylbTaTOB OCBOCHHS YYEOHOW JTUCHUIIIMHBI
OCYULIECTBJISIETCS MpernojaBareieM B TMPOLEcce NPOBEICHUS MPAKTUYECKHUX

3aHATUM ©W  J1abOpaTOpHBIX padoT,

TCCTUPOBAHUA, a TaAKKC BbIIOJHCHUSA

00y4arOIIMMUC UHANBUYATbHBIX 3aaHUMN, TPOEKTOB, UCCIICIOBAHUH.

Pe3yabTaTnl 00yyeHus
(ocBOCHHBIC YMEHHUS)

®opMbI M METOABI KOHTPOJIS U OLleHKH
pe3yJabTaToOB 00y4eHHsI

* IUYHOCHIHBIX:

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

KonTtponsHas pabora.
DKcnepTHas OI[CHKA BBITIOJTHEHHS
NPaKTUYECKOH paboTHI.
DKcnepTHas OI[EHKA BBITIOJTHEHHS
CaMOCTOSITENIbHON PaOOTHI.

- TIOHMMaHWEe 3HAYUMOCTU MaTEMAaTHKHU IS
HAyYHO-TEXHUUYECKOTO nporpecca,
c(hOpMUPOBAHHOCTH OTHOIICHUS K
MaTeMaTHKe KaK K 4YacTH 00Ile4YesI0OBeYeCKOn
KyJIbTYpbl 4€pe3 3HAKOMCTBO C HCTOpHUEH

KonTtponsHas pabora.
DKcnepTHas OL[EHKA BHITOTHEHHS
PaKTUYECKON paboTHI.
DKcnepTHas OL[EHKA BBITOITHEHHS
CaMOCTOSITENIbHON PaOOTHI.

pa3BUTHS MaTEeMaTHKHU, JBOJIIOLHMEH

MaTeMaTHYCCKUX HJICH;

—pa3BUTHE JIOTHYECKOTO MmbluieHus, | KontponsHas padora.
MIPOCTPAHCTBEHHOIO BOOOpaKeHUsI, | DKCIepTHAs OLEHKA BHITIOJTHEHUS

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

MPaKTUYECKOU PabOTHI.
9KCHepTHaH OLCHKA BBIITOJIHCHU A
CaMOCTOSITEIIbHOW PaOOTHI.

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

KonTtponsHas pabora.
DKcnepTHas OI[EHKA BBITOJTHEHHS
PaKTUYECKON paboTHI.
DKcnepTHas OI[EHKA BBITOJTHEHHS
CaMOCTOSITENIbHON PaOOTHI.

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

KonTtponsHas pabora.
DKcnepTHas OI[EHKA BBITIOTHEHHS
PaKTUYECKOH paboTHI.
DKcnepTHas OI[EHKA BBITTOTHEHHS
CaMOCTOSITENIbHON PaOOTHI.

—  TOTOBHOCTb W  CHOCOOHOCTH K
CaMOCTOSTEIILHOU TBOPYECKOMN u
OTBETCTBEHHOH NEATEIbHOCTH;

KoHnTtposbHas pabora.
9KCHepTHaH OLCHKA BBIITOJIHCHU A
MPaKTUYECKOU PabOTHI.
9KCHepTHaH OLCHKA BBIITOJIHCHU A
CaMOCTOSITEIIbBHOU PaOOTHI.
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—TOTOBHOCTh K KOJUIGKTUBHOW paborTe,
COTPYAHUYECTBY CO  CBEPCTHHUKaAMU B
00pa3zoBaTenbHON, OOIIECTBEHHO TOJIC3HOM,
y4eOHO-UCCIIEI0BATENIbCKOM, MPOEKTHOH |
JIPYTUX BUJAX IEATCIbHOCTH;

KoHnTtponbHas pabora.
9KCHepTHaH OLCHKA BBIITOJIHCHU A
MPaKTUYECKOU PabOTHI.
9KCHepTHaH OLCHKA BBIITOJIHCHUA
CaMOCTOSITEIIbHOW PaOOTHI.

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

KonTtponpsHas pabora.
DKcnepTHas OI[EHKA BBITIOJTHEHHS
PaKTUYECKOH paboTHI.
DKcHepTHas OI[EHKA BBITIOJTHEHHS
CaMOCTOSITENIbHON PaOOTHI.

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

JeSATEIbHOCTH; CaMOCTOSITEJIbHO
OCYIIIECTBIISTH, KOHTPOJIMPOBATh u
KOPPEKTUPOBATh NEeSITEIbHOCTD;

UCIIOJIB30BaTh BCE BO3MOXHBIE PECYPCHI IS
JOCTHIKCHMS.  IIOCTABJICHHBIX  LCJIEH U
peanu3anuu [IJIJaHOB JEeATEIbHOCTH;
BBIOMPATH YCIICIIHbIE CTpaTeruu B
Pa3IMYHBIX CUTYALUX;

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

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

DK3aMeH.

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

— BIAJACHHE HAaBBIKAMHU I103HABATEIIBHOM,
y4eOHO-UCCIIEIOBATEIbCKOM U TPOEKTHOM
JESATCIIBHOCTH,  HABBIKAMHM  Pa3pELICHHUS
npoOyieM; CIOCOOHOCTh W TOTOBHOCTHh K
CaMOCTOSITCIIBHOMY IIOUCKY METOJI0B
pelIeHUs TPAKTUUECKUX 3a]a4, IPUMEHEHUIO
pa3IMYHBIX METOJOB IIO3HAHNUS;

OK3aMeH.

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

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

DK3aMeH.

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

- BJIaACHUC SI3BIKOBBIMH cpeacTBaMu:
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.

—  [eJNeYCTPEMIICHHOCTh B TOHWCKaX W
NPUHATHH pEIIEeHUH, cOOOpa3uTEeNbHOCTh U
UHTYHIUS, Pa3BUTOCTh MPOCTPAHCTBEHHBIX
MPEICTaBICHHUIA, CIIOCOOHOCTH
BOCIIPUHHMATh KPAcOTy U TAPMOHHUIO MUPA;

YcTHBIN onpoc.

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

* nPpeOMemHuIX:

— ¢(hopMHPOBAHHOCTH MIPECTABICHUN O
MaTeMaTHKe KaK YaCTU MUPOBOMN KYJIbTYpbI U
MECTE MaTEMAaTUKU B COBPEMEHHOM
UBUJIM3AIUH, CTIOCO0aX OMUCAHUS SIBICHUN
peabHOTO MUPA HA MATEMATHYECKOM SI3bIKE;

YcTHBIN onpoc.

TectupoBanue.

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

— chopMHUpPOBaHHOCTh MPEIACTABICHUNA O
MaTeMaTHYECKUX MOHATHUAX KaK BaKHEHIIINX
MaTeMaTHYECKUX MOJCTAX, MO3BOJISIONINX
OMUCBLIBATHL W H3Y4YaTb PA3HBIC ITPOLCCChI U

TectupoBanue.

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

SBJICHUS; ITOHMMAaHHE BO3MOXHOCTH | CAMOCTOATENIBHOM paboTBhI.
AKCHOMaTHYECKOTO ITOCTPOCHHUS

MaTEMaTU4YECKUX TEOPHI;

— BIAJCHHE METOJAaMH JI0Ka3aTenbCTB U | TecTupoBaHue.

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

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

— BJIagC€HUC CTaHAAPTHBIMU IMpUCMaMHU

peiCHUA palnOHAJIbHBIX n
HppannoOHaJIbHBIX, ITOKa3aTCIbHBIX,
CTCIICHHBIX, TPUTOHOMCTPHYCCKUX

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

TectupoBanue.

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

— cpOpMHUPOBAHHOCTH TMpEJCTaBICHUH 00
OCHOBHBIX  IOHATUSAX  MaTEMaTHYECKOro
aHaM3a ¥ X CBOWCTBAX, BJIAJICHUE YMEHUEM
XapakTepu3oBaTh  IOBEJCHHE  (YHKIHH,
UCIIOJIb30BAaHUE TOJNYYCHHBIX 3HAHUNA IS
OINUCaHUS u aHaiImM3a peanbHbIX
3aBHCHUMOCTEI;

YcTHBIM onpoc.

DK3aMeH.

TectupoBanue.

OKcIepTHas OLEHKA BBIIOJIHEHUS
PaKTUYECKOH paboTHI.
OKcrnepTHas OLEHKA BBIITIOJIHEHUS
CaMOCTOSITENIbHOU PaOOTHI.

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

YcTHBIM onpoc.

OK3aMeH.

TectupoBanue.

OKCHepTHas OLICHKA BBIIIOJHEHUS
NPaKTUYECKON paboTHI.
OKCHepTHas OLICHKA BBIIOJHEHUS

26



IpUMEHEHHE U3yICHHBIX CBOMCTB
reomeTpuueckux ¢uryp u dopmyn ans
peLIeHUs] TEOMETPUYECKUX 3aJad M 3a7ad C
PAaKTUYECKUM COJCPKAHUEM;

CaMOCTOSITEIIBHOU PaOOTHI.

— chOPMUPOBAHHOCTH MPEACTaBICHUN O
mpoueccax M SABICHUAX,  MMEIOIIMX
BEPOSITHOCTHBIA XapaKTEP, CTATUCTUYECKHUX
3aKOHOMEPHOCTSIX B PEAJIbHOM  MHpE,
OCHOBHBIX IMOHATHUSAX 3JIEMEHTAPHON TEOPUHU
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 BBIIIOJIHEHUS
CaMOCTOSITENIbHON PaOOTHI.

— BIIQJCHUE HABbIKAMU HCIIOJIB30BaHUsA
TOTOBBIX KOMIIBIOTEPHBIX IIPOrpaMM IIpH
pelIeHny 3a1ay.

YcTHBIM omnpoc.

DK3aMeH.

TectupoBanue.

9KCHepTHa$I OLCHKA BBIITOJIHCHU A
MPaKTUYECKOU PabOTHI.
9KCHepTHa$I OLCHKA BBIITOJIHCHU A
CaMOCTOSITEIIbBHOW PaOOTHI.
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(MecTo paboTsl) (3aHuMaemas JIOJIKHOCTB ) HOANUCH, MHUIIHAJIBL,
/ bamuns)
IpernoaaBaresib MaTEMaTUKU
COD MI'PU U UHPOPMATHUKH - ; iL/ I'.H.®enoposa
(MecTo paboTkl) (3aHMMaeMast 10JKHOCTB ) v (ﬁonnn%,unuunanm,
(bamuus)
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SKCIHEPTHOE 3AK/IIOYEHHUE

Ha pabouyio MporpaMMmy JHUCHMIUIMHBL «MaremMaTHka» MO CIENUalbHOCTH (6a30BbIi YPOBEHB):

15.02.03 Texuuyeckas JKCIUIyaTAUUsl THAPABJIMYECKHX MAIIMH, THAPONPHBOIOB H
rUAPONHEBMOABTOMATHKH.

PaspaGorunku — 3y6koBa ['aymna Hukonaesna u I'aspromkunaa Haramus CepreesHa, npenoaaBaTeIu
CTapooCKOIBCKOro duanana  QenepaabHOro rocyJapcTBEHHOTO  OO/DKETHOro  00pa3oBaTeIbHOrO
yupeKIeHus Bhiciero obpasoBanusi «PoccuifcKuii roCy/1apCTBEHHBIH T€0I0r0pa3Be/I0uHbIH YHHBEPCHTET
umenn Cepro Op/OUKOHUKH/IZEY.

PaGouasi iporpaMma cOCTOUT U3 macopra pabodeit mporpaMmbl y4eOHOH AUCIMILIMHEBL; CTPYKTYPhI H
IPAMEPHOTO COJIePKaHUs yueOHON NUCIMILTHHEBL; YCIOBUH peanusaluy y4eOHOH TUCIHUILIMHBL, KOHTPOJIA ¥
OLIEHKH pPe3yJbTaTOB OCBOCHUS y4eOHOM THUCUUTIIMHBL.

B paboueit mporpamme 00O3HAYeHbl 3aJa4d M [eId Y4eOHOW JMCLUIUIMHBL, PEKOMEHIYeMOe
KOJIMYECTBO 4acoB JUIs crienuaimbHocTH  15.02.03, npeaycMOTpeHHOE MaKCHMalIbHOM yd4eOHOi Harpy3kH
obyyatomerocst (351 gac), B ToM 4HCIe:

—  obs3aTenbHas ayMTOpHAs ydeOHas Harpyska oOyuatommerocs - 234 yaca;
—  camocTosTeNnbHas paboTa/KoHCyIbTaluK o0y4atomerocs - 111/16 yacos.

CojepkaHue JUCHUIUTMHBL 00eCIeurBaeT JOCTHKEHHE CTYJACHTaMH JIMYHOCTHBIX, MPEIMETHBIX H
MeTanpeIMETHBIX Pe3yJIbTaTOB COIJIACHO MpUMepHOii nporpamme (PI'AY ®UPO) 1o crenuanbHOCTH. B
pabounx MporpaMmax OTpaKeHBbI CIIEYIOLINE TeMaTHYECKUE pa3/Ielibl:

Tema 1. Pa3BuTHe MOHATUS O YHUCIIE,

TeMa 2. YpaBHEHHS U HEpaBEHCTBA,

tema 3.KopH#u, cTerneHu u orapumsl,

Tema 4.2j1eMeHThl KOMOMHATOPUKH,

Tema 5.0OCHOBBI TPUTOHOMETPHH,

Tema 6. DyHKIIUU U UX CBOMCTBA,

tema 7..Hauana MareMaTH4ECKOI0 aHaIM3a,

tema 8. IHTerpan u ero npuMeHeHue,

tema 9. KoopauHaThl ¥ BEKTOPEI,

tema 10. ITpsiMble U IJIOCKOCTH B IIPOCTPAHCTBE,

Tema 11 MHOTrOrpaHHUKH U KPYIJIbIE,

tema 12. Tena ¥ MOBEpXHOCTH BpallleHHUs,

tema 13. I3MepeHus B reOMETpHH,

tema 14. DieMeHTHI TEOPUH BEPOSITHOCTEH M MATEMATHYECKOU CTATHCTHKH.

®OPMBI H METOJIBI KOHTPOJIS K OLEHKA COOTBETCTBYIOT pe3y/ibTaTaM 00y4eHHs, B T.49. OOIIHM
KOMIIETEHIIUSM.

CrucoK yueOHBIX M3JIAHUH COAEPIKHUT JMTEepaTypy ¥ MIHTEpHET HCTOYHMKH, IO3BOJIAIOIINE OCBOUTH
cojiepkanue y4eOHOM JUCIMILIHHEL B IOJHOM 00beMe.

PaGouast mporpaMma MOXeET ObITh PEKOMEHIOBaHA Ul IpPUMEHEHHs B y4eOHOM mpolecce Mo
cnenuanbHocTH: 15.02.03 Texnudeckasi IKCIIYyaTaluus FHAPaBJIHYECKHX MAIIHH, IHAPONPHBOI0OB H

THAPONHEBMOABTOMATHKH.

DKenepr: E.I'. Kabynosa
3aB.Kade/[poii BBICIIEH MaTeMaTUKU
¥ nHpOpMATHKH, J1.T.H., AOLEHT
CTU HUTY MUCHUC 4 “ = m,%
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9KCIHEPTHOE 3AK/IIOYEHUE

Ha pabodyio MporpaMMy JUCIMIUTHHEL «MaTteMaTHka» 10 clenuatbHOCTH (6a30BbIH ypOBEHB):
15.02.03 Texuuueckast SKCIUIyaTalMs THAPABIAUESCKUX MALTHH, THAPOIIPUBOIOB 1
UAPOITHEBMOABTOMATHKH.

Paspaborunku — 3yokoBa ["asmna HukonaesHa u I'aBpromkuna Haramms CepreeBHa, npenoaBareiiy
CTapooCcKoIBCKOTo ¢urnana QeaeparbHOr0 TroCyIapCTBEHHOrO  OIO/DKETHOTO  00pa3oBaTeIbHOIO
yupexIeHus Bhiciiero oOpasoBaHus «Poccuiickuii rocy1apCcTBEHHBIH Ie0JI0ropa3BeOYHbIN YHUBEPCHTET
umern Cepro OpHKOHUKHI3E».

Pa6Gouast mporpaMmma COCTOHMT M3 Iacropra padodeit mporpaMMbl y4eOHOH IUCHUILIMHBL; CTPYKTYPBI U
IIPUMEPHOTO COAepKaHusl y4eOHO! AUCITUITIMHEL, YCJIOBUI peai3aluu y4eOHOH JIUCIMIUIMHBIL, KOHTPOJIA H
OIIEHKH PEe3yJIbTATOB OCBOCHHUS y4EOHOM JUCLMUIIIMHEL

B paboueit mporpamme 0603HaYESHBI 331241 U eI y4eOHOH JUCIMIIIMHEL, PEKOMEHIYEMOe
KOJIMYeCTBO yacoB (Jist crienpanbHocTH 15.02.03) npeyeMoTpeHHOEe MaKCUMaJIbHOM yueOHOM Harpy3Koi
obyyaromierocst 351 yac, B TOM 4ucIe:

00s3aTenbHOM ayIuTOpHOU yueOHO# Harpy3ku obyuatomerocs 234 qaca;

camocTosATenbHON paboTel oOydarommerocs 117 gacos.

CojeprkaHue TUCHUIUIMHBI COOTBETCTBYET TpeOOBAaHHUSIM K 3HAHHSM, YMEHHMAM M HaBBIKaM COIJIACHO
IMIICC3 mo cmenmanbHOCTH W opmupyeMbmM KomieTeHusM cormacio ®PI'OC CIIO. B pabounx
[IporpamMmax OTpaXKeHbI TeMaTHueckue paszzensl: Tema.l. Pa3Butue nmoHatus o yucie, rema 2. Y paBHEHHS U
HepaBeHCTBa, TeMa 3.KopHu, crenenu u norapudmsel, Tema 4. D1eMeHTb! KOMOMHATOPUKH, TeMa.S.OCHOBEI
TPUTOHOMETpHUH. TeMa 6 DYHKIMH U UX CBOWCTBa, 7. Hayana maremarudeckoro ananusa, rema 8. Murterpan
U ero npumenenue, rema 9. Koopaunare! u Bektopsl, Tema 10. IIpsiMble U IJIOCKOCTH B TIPOCTPAHCTBE, TEMA
11. MHororpaHHUK® ¥ Kpyrible Tena, TemMa 12. Tena u moBepxHOCTH BpauleHus, Tema 13. M3mepeHus B
reoMeTpuH, Tema 14.. DJIeMeHTHl TEOPUH BEPOSITHOCTEH U MaTEMATUYECKON CTATUCTUKH.

VYpoBHH OCBOEHHUS y4eOHOro Marepuana COOTBETCTBYIOT €ro COAEPKAHHIO M 3HAYUMOCTH JUIS
(hopMHUpOBaHUS 3HAHUI, YMEHHUH.

@opMBI U METOJBI KOHTPOJISE U OIIEHKH COOTBETCTBYIOT pe3ysbraTaM OOydeHHs, B T.4. M OOLIMM
KOMIIETEHIIUSIM.

Crucok y4eOHBIX M3JaHUU COIEPKUT JTUTeparypy u VHTEepHET MCTOYHHUKH, MO3BOJISIOIINE OCBOHMTH
cojiepykaHue y4eOHOM TUCIUIUIMHBI B IIOJIHOM 00beMe.

PaGouast mporpamMma MOXeT OBITh PEKOMEHI0BaHa ISl IPUMEHEHUs B y4eOHOM IIPOLIECCE 10
cnenranbHOoCcTH 15.02.03 Texauueckas sKCIIyaTanys TH/IPaBIMYECKUX MallliH, THAPONPHBOIOB U
TUJPOTIHEBMOABTOMATHKH.

Okcnept:  [.H. enoposa
npenojaBaresis HHPOPMATHKA U MATEMATHKH ,/f
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«POCCUMCKHUN T'OCYJAAPCTBEHHBIN 'EOJIOIOPA3BEJIOYHbIA YHUBEPCUTET
umenn CEPT'O OPJIPDKOHUKU/I3E»
(CO® MI'PHN)

COI''TACOBAHO

3amectyTenb aupekropa no CI1O
% E.A. Muiesko
C &y 08 20/ r

0p,
2 ﬂa]aada

nowu i i,
}’ﬁ/,fg

o ebiCllerg o
- QINETHOMC g

@
- ®)
3%
&
&

)
<0

PABOYAS [IPOTPAMMA YYEBHOM JUCIUILIMHBI

MATEMATHKA

r. Crapseiit Ockon
2021 r.



PaGouass mporpamma y4eOHO#H IMCIMIUIMHBI pa3paboraHa Ha ocHoBe PenepaibHOroO
rocyaapcTBeHHOro obpaszoparesibHoro craijaapra (aanee — ®I'OC) mo cneuuaJbHOCTH CPEIHETO
npodeccuoransHOro obpazosanus (ganee - CI10):

15.02.03 Texuudveckass HJKCIUIyaTalMs TIHAPABJIHYECKHX MAaIIHH, THIPONPHBOIAOB H
THAPONHEBMOABTOMATHKH (YTB. npukazom Munoopuayku Poccun ot 18.04.2014 r. Ne345).

Opranuzauus-pa3paboT4uK:
Crapoockonbekuii ¢pumuan (eaepabHOrO rocy1apcTBEHHOr0 OIO/DKETHOro 0Opa3zoBaTeIbHOrO
YUPEKIACHHUS BBICIIErO oOpa3oBanus «Poccuiickuil rocynapcTBeHHBIH Ie€0JI0ropa3Bel10YuHbIi
yauBepcurter umeHu Cepro Opmxonukumze» (COO MI'PH)

Pa3zpabotunku:
["aBpromkuna Haranus CepreeBHa, npenojasarens Mmatematuku CO® MI'PU
3ybkoBa ['anuna HukonaeBna, npenoaasarens matematuku CO® MI'PU

PACCMOTPEHA U OJIOBPEHA

Ha 3ace/laHUM MPEJIMETHO-LHUKIOBOH KOMUCCHU
MaTeMaTUuKH, GU3UKH U UHPOPMATUKH

Ipotokon Ne 9 ot « P/ » zeworst 20 27r.
ITpencenarens ITLK: & jaW I".H.3ybxoBa

PEKOMEHJIOBAHA
y4eOHo-MeToauueckuM otaenom COD MI'PU
«f »_avrot 20 A/ .
Havansuuk YMO W /A.H. TpybGuanuHoBa




COJIEPKAHME

1. IACHHOPT PABOYEM NPOT'PAMMBI YYEFHOU JUCHUATLJIAHBI

2. CTPYKTYPA U COJIEPXKAHUE YUEBHOM U CIHUILIMHBI

3. YCJIOBUS PEAJIM3AIIMUA YUYEBHOW JUCIIUILINHBI

4. KOHTPOJIb M OIIEHKA PE3YJIbTATOB OCBOEHUS YYEBHOM
TV CHATIIAHBI

cTp.

12

14



1. IACIHIOPT PABOYEM MPOI'PAMMBbI YUYEBHOM JUCHUITIJIMHBI
MATEMATHUKA

1.1. O6aacTh npuMeHeHus padoyeii MPOrpaMMbl
PaGouas mporpamma y4uyeOHOW JUCHUILIMHBI SIBJISETCS YacThIO IPOTPAMMEBI
noAroToBku cneruanuctoB cpennero 3BeHa (IIIICC3) B coorBerctBUM ¢ PI'OC 1o
cuenuansaoctu ClIO:
15.02.03 TexHnueckas IKCILTyaTAIUS THAPABJIHYECKHX MAIIIMH,
THAPOTNIPUBOAOB U IMIPONHEBMOABTOMATUKHI

1.2. MecTro y4yeOHOH AUCHMUIUIMHBI B CTPYKType NPOrpaMmbl IOATOTOBKH
CIeLMATMCTOB CPeHEro 3BeHa:

VYyeOHasi AUCUUIUIMHA BXOJUT B MaTEMaTHUECKUNA U OOIIMI €CTeCTBEHHOHAYYHbBIN
LUKIL.

1.3. Hean wu 3agaum y4eOHOH IMCUMIUIMHBI — Tpe0OBaHUSI K pe3yJbTarTam
OCBOCHUS YYeOHOM TUCHHUILIMHBI:

B pesynbraTe ocBoeHUs y4eOHOHN TUCHUIUIMHBI 00YYarOLIUIICs TOJIKEH YMeTh:

- aHAJIM3UPOBATH CI0XKHbIE QYHKIIUU U CTPOUTH UX I'paduKy;

- BBINIOJIHATD ACUCTBUSA HAJ KOMIUIEKCHBIMHU YHCIIAMU;

- BBIYUCJIATH 3HAYEHUSI TEOMETPUYECKUX BEJINYMH;

- IPOM3BOJUTH ONEPALMH HAJl MATPULIAMH U ONIPEACIIUTEIISIMU;

- pemaTth 3aJayd Ha BBIYHUCICHUE BEPOSTHOCTH C HCIIOJIb30BAHHEM DJIEMEHTOB
KOMOMHATOPHKHU;

- pemaTh NpUKJIAJIHbIE 33Ja4H C HUCII0Ib30BAHUEM 3JIEMEHTOB

g epeHnanTbLHOTO U MHTETPATbHOTO UCUUCIICHUN;

- pemaTh CUCTEMBI JUHEHHBIX YPABHEHUHN PA3TMYHBIMUA METOIAMH.

B pesynbraTe ocBOeHHS y4eOHOM TUCHUIUIMHBI O0YYaIOIHICs TOMKEH 3HATH!

- OCHOBHBIE MaTEMaTUUYECKHUE METO/IbI PEIICHUS MPUKIIAIHBIX 33]1a4;

- OCHOBHBIE IOHATHS M METOJbl MAaTeMaTUYECKOro aHallu3a, JUHEHHON anredpsl,
TEOPHI0 KOMILJIEKCHBIX YUCEN, TECOPUU BEPOATHOCTEN U MATEMATUUYECKON CTATUCTHUKH;

- OCHOBBI UHTETPAJILHOTO U JU((HEepeHIIMATBHOTO UCUUCIICHUS;

- POJIb U MECTO MaTEMAaTUKU B COBPEMEHHOM MHUPE IIPU OCBOEHUHU MPOPECCHOHATBHBIX
JUCLMIUIMH U B cpepe npodecCUOHaIbHON AESITENIBHOCTH.

B coorBerctBU ¢ DPI'OC CIIO mo cnoeumansHocté 15.02.03 Texuuueckas
JKCIUTyaTalusl TUAPABINYECKUX MAllWH, TUAPOIPUBOAOB U TMAPONHEBMOABTOMAaTUKH B
pamMKax OCBOCHHUS YYEOHON MUCHUIUIMHBI «MaTteMaTuka» y CTyIEeHTOB (POPMHUPYIOTCS
cienyromuye 00uue KOMIeTeHIHN:

Kon HaumeHoBaHue pe3yJibTaTa 00y4yeHUust
OK 2 Opranu3oBbIBaTh COOCTBEHHYIO JEATEIBbHOCTb, BBHIOMpATh THIIOBBIE METOIBI U
CrocoObI BBIMOJTHEHUS TPO(PECCHOHATIBHBIX 3aa4, OIICHUBATh UX d(PPEKTUBHOCTD
U KQ4eCTBO
OK 6 PaGorath B KOMJIEKTHBE W KOMaHJe, 3(PQPEKTHBHO OOIIATHCS € KOJUIETaMH,
PYKOBOJICTBOM, IOTPEOUTENSIMU




- Ipo¢)ecCHOHATBHBIX KOMIIETEeHIN I

Kon HaumeHoBaHue pe3yJibTaTa 00yuyeHUust

IIK 2.1 VYyacTBOBaTh B MPOCKTUPOBAHUU THUPABINYECKUX U MHEBMATUYECKUX MPUBOJIOB
110 3a/IaHHBIM YCJIOBHAM U pa3pa6aTHBaTI> MPUHIUIIHAJIBHBIC CXCMBI.

1.4. KosimuecTBO 4acOB Ha 0CBOCHHUE padoyeil MPOrpaMMbl y4eOHOM IUCHUIIUHBI:
MaKCUMaJIbHOW yueOHOU Harpy3ku oOydaromierocs 96 4acoB, B TOM YHCIIE:
00s13aTeNbHOM ayIUTOPHOI yueOHOI Harpy3ku oOyyatomierocs: 64 yaca;
CaMOCTOSTENLHOM paboThl 0Oyvatomierocs 30 4yacos;
KOHCYJIbTaLMM 2 Jaca.



2. CTPYKTYPA U COJAEPXKAHUE YUEBHOM JUCIIUILINHBI

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

Bua yuye6Hoii padoThI O0bem
4acoB
MaxkcumanbHasi yaeOHAas HArpy3Ka (Bcero) 96
O0s13aTesibHAs ayIMTOPHAsA yyeOHasi Harpy3Ka (Bcero) 64
B TOM YHCJIE:
nabopaTopHbie PabOThI -
MPAKTUYECKUE 3aHITHUS 20
KOHTPOJIbHBIE PaOOTHI 9
CamocrosiTesibHasi padoTa 00y4armerocsi (Bcero) 30
B TOM YHCJIE:
pelleHnue NpUuMepPOB 18
pelieHue 3aaay 8
pElIeHNE CUCTEM YpaBHEHUN 2
BBIYKCIICHUE OTIPE/IeTUTENeH MaTpuIl 2
KoncyabTanuu 2

[Tpomexyrounas arrectanus B Gopme aup¢epeHIHPOBAHHOIO 3a4eTa
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3. YCJIOBUSI PEAJIM3AIIMN YYEFHOM JUCHUTIJIMHBI
3.1. TpeGoBaHusA K MUHUMAJIbHOMY MaTE€PHAJIbHO-TEXHUYECKOMY O0ecredeHHI0
Peanuzamus y4ueOHOM mucHUIUIMHBI TpeOyeT Hamuuusi y4eOHOro kaOuHeTa

MaTEMAaTUKH.
O6opynoBanne yueOHOTO KaOUHETA:

- IOCA/I0YHBIE MECTa MO KOJIMYECTBY 00YUaIOIINXCS;

- pabouee MecTo mpernoaaBaTes;

- KOMIUIEKT y4eOHO-HaTJIsAHbIX TocoOuil «MareMaTHkay;

- 00BEMHBIE MOJIETIH TEOMETPUYECKHUX (PUTYP;

- TUTAKaThI 110 TeMaM;

- KJIaCCHasl JOCKa;

- CTeJUTaX JJIsl XpaHEHUs yueOHO-HArJISIHBIX MaTePUaIoB U MOJIETICH.
Texnuueckue cpenacTBa OOyYEHHs: KOMIBIOTEp C JIMIIEH3HMOHHBIM MPOTPaMMHBIM
o0ecrieyeHreM; MyJIbTUMEINIHBIN TPOEKTOP, SKpaH / MHTEPaKTHUBHAS JOCKA.

3.2. HudopmanuonHoe odecrnedeHue 00y4eHust
Ilepeyenn PEeKOMEHTyeMBbIX y4eOHBbIX U31AHMH, HNuTepHer-pecypcos,
JAOMOJTHUTENbHOM JTUTEPATYPbI

OcHOBHas JTUTEpATYpA:

No Hctounuk
n/n
1 bammakos M.J. MaTtemaruka: anredpa 1 Hayajla MaTEMaTUYECKOTO

aHaJIn3a, FEOMETPUS: YICOHUK JJIs CTY/. YUpexACHUH cpel. mpod.
oOpazoBanusl. - 4-¢ u3n., crep. / M.U.bammakos. - Mocksa: U]

"Axkanemus", 2017. - 256 c. — ISBN 978-5-4468-5988-7. — Tekcr :
HENOCPEACTBEHHBIN.

2 bammvakos M.1 Marematuka (CI1O): yuebnuk / bammvakos M.U. - 2-e u3n.,
ctep - MockBa: KHOPYC, 2019. - 394 ¢. — ISBN 978-5-406-06554-9. —
TEeKCT : HeMOCPEICTBEHHBIN.

3 Bricmias MaTeMaTrKa : y4eOHHK ¥ TIPAKTUKYM JJISI CPETHETO
npodeccuonanbHoro oopazosanus / M. b. XpumyHosa [u ap.] ; mox oomei
penakuuen M. b. Xpunynosoi, U. U. Lipiranok. — Mocksa : M3narenscTBo
Opaiit, 2020. — 472 c. — (ITpodeccuonansHoe 06pa3zoBaHue). —

ISBN 978-5-534-01497-6. — Tekct : anekrponssiii // ObC FOpaiit [caiit].
— URL: https://urait.ru/bcode/471507 (nata obpamenus: 13.05.2021).

JlononHuTENbHASA IUTEPATYPA:

Ne | Uctounuk
n/n
4 boromosnioB H.B. Ilpaktuueckue 3anatus no mateMatuke. B 2-x 4. Hacts 1.:
yuebHoe nmocooue s CIIO / H.B.boromonos. — 11-e u3za., nepepad. u
non. — Mockaa : FOpaiit, 2019.— 326 c. (Cepus : [IpodeccuonanpHoe
oOpaszoBanue). — ISBN 978-5-534-08799-4. — TekcT : HEMOCPEICTBEHHBIN.
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boromosnios H.B. IIpaktuyeckue 3anatus no mareMatuke. B 2-x 4. Hacts 2. :
yuebHoe nmocooue st CIIO / H.B.boromomnos. — 11-e u3z., nepepad. u jgor.
— Mockaa : FOpaiit, 2019. — 251 c. (Cepus : IIpodeccruonansHoe
obpazoBanue). — ISBN 978-5-534-08803-8. — TekcT : HEMOCPEICTBEHHBIN.

Jlopogeesa, A. B. MatemaTuka : yaeOHUK JIJIsi CPETHETO
npodeccronabHOro odpaszoanus / A. B. JlopodeeBa. — 3-¢ uzm., nepepad.
u non. — Mocksa : U3patensctBo FOpaiit, 2020. — 400 c. —
(ITpodheccnonansuoe ob6pazoBanue). — ISBN 978-5-534-03697-8. — Tekct
: anextponsbii // DbC FOpaiit [caiit]. — URL:

(mara obpamenus: 28.05.2021).

Jlopogheesa, A. B. MaremaTtuka. COOpHHK 3a/1a4 : Y4eOHO-TIPAKTUUECKOE
nocobue i cpeaHero npodeccuoHaaIbHOrO 00pa3zoBanus /
A. B. lopodeeBa. — 2-e u3a. — Mocksa : znarensctBo FOpaiit, 2020. —
176 c. — (Ilpodeccuonanbuoe odpazopanue). — I[ISBN 978-5-534-08796-3.
— Texcer : anextponnsiii // IBC KOpaiit [caiiT]. — URL:

(mara obpamenus: 28.05.2021).

NudopmarimoHHbIe 371€KTPOHHO-00pa30BaTeIbHBIE PECYPCHI:

No | UcTtounuk

n/m

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

2 OnexkTpoHHO-OMOMMoTeyHass cuctema «M3garenbctBo  Jlawb»/ koML
NuxenepHo-rexuuueckue Hayku (TroMI['Y)
www.e.lanbook.com

3 OnexTpoHHO-OMOMMoTeyHass cuctema elibrary» / IlpaBooGmagatens:
OO6mIecTBO ¢ orpanndeHHON 0TBeTCTBeHHOCThIO «PYHOby» (RU)
https://elibrary.ru

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

online.ru

[Tepuoanueckue n3IaHus:

EcTecTBeHHBIE 1 TEXHUYECKHUE HAYKH : HAy4. )KypHAI /TI. pen. A. fl.
XaBkuH. — MockBa : OOO "UzparenpcrBo "CrytHukt", 2002 — —

! Boeixonur 12 pa3 B roa. — ISBN neuarnoii Bepcun 1684 —2626. — Tekcr :
HEMOCPEACTBEHHBIM.
BECTHHUK BOPOHEXCKOI'O TOCYIAPCTBEHHOI'O
YHUBEPCUTETA. CEPUS : ®DUSUKA. MATEMATUKA : HayuHblii

5 | XypHan / yupenurtens : BopoHexckuii Tocy1apCTBEHHbIN YHUBEPCUTET. —

Boponex : 2000 — .— Yucno BeimyckoB B roa: 4. — ISSN neuarnoi
Bepcun: 1609-0705. — Tekcer : anexktponnbiii // DbC elibrary [caiit]. — URL
: https : //elibrary.ru (mata o6pamenus: 01.06.2021)
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4. KOHTPOJIb 1 OIIEHKA PE3YJbTATOB OCBOEHUS YUEBHOM JUCIHUILINHBI

KOHTpOJII) N OLCHKA pPE3yJIbTaTOB OCBOCHHIA y‘IC6H0ﬁ AUCHUILIIMHBI OCYHICCTBIIACTCA
ImpenogaBarcjiceM B IMPOLCCCEC MPOBCACHUA IIPAKTHYCCKHX SaHHTHﬁ, TCCTUPOBAHUA, a

TaKK€ BBIIIOJITHCHUA O6y‘IaIOIHI/IMI/ICH HHAWBUAYAJIBHBIX BaﬂaHHﬁ, ITPOCKTOB.

Pe3yabTarnl 00yyeHus
(YCBOECHHBbIE 3HAHHA)

®opMbI U MeTOAbI KOHTPOJIS ¥ OLleHKH
pe3yJabTaToB 00y4eHHusl

OcBOEHHbIE YMEHUS:

- QHAJTM3UPOBATH CIOXKHBIC QYHKINU U
CTPOUTH UX TpaduKH;

JuddepeHnrpoBaHHbIi 3a4eT.
KonrtponsHas pabora.
DKcHepTHas OI[CHKA BHITTOJTHEHUS
MPAKTUYECKUX PadoT.
DKcHepTHas OI[CHKA BHITTOTHEHUS
CaMOCTOSITENTbHON PabOTHI.

- BBITIOJIHATD JACHCTBUS HAJ KOMIJICKCHBIMU
YHCJIaMHU;

JHuddepeHnpoBaHHbIN 3a4eT.
3KCH€pTHa}I OLCHKA BBITIOJIHCHU S
MPaKTHYECKUX padoT.
3KCH€pTHa}I OLCHKA BBIIIOJIHCHU
CaMOCTOSTEIILHON PabOTHI.

- BBIYUCJIISATh 3HAUEHUSI TEOMETPUUECKHUX
BEIIMYHH;

JuddepeHurpoBaHHbII 3aUeT.
DKcnepTHas OI[CHKA BHITOJTHEHUS
MPAKTUYECKUX PadoT.
DKcnepTHas OI[CHKA BHITIOJTHEHUS
CaMOCTOSITENTbHON PabOTHI.

- MPOU3BOJIUTH OTNEPAIUU HaJl MAaTPUIIAMH U
OTPENICTUTENSIMU;

JuddepeHnrpoBaHHbIi 3a4eT.
3KCH€pTHa}I OLCHKA BBITIOJIHCHU S
MPaKTHYECKUX padoT.
3KCH€pTHa}I OLCHKA BBITIOJIHCHU S
CaMOCTOSTEIIbHON PabOTHI.

- pemarthb 3aJa4u Ha BHIYHCIICHUE
BEPOSITHOCTH C MCIOJIb30BAHUEM JIEMEHTOB
KOMOWHATOPHKH;

JuddepeHurpoBaHHbII 3aUeT.
KontponbHas padoTa.
DKcrepTHas OlEHKA BBHITIOJTHEHUS
MPaKTHYECKUX padoT.
DKcrepTHas OlEHKA BBITIOTHEHUS
CaMOCTOSTEIIbHON PabOTHI.

- pemarthb MPUKJIAAHbIC 3aa4H C
HCTIOJIB30BAHUEM DJIECMEHTOB

Qg QepeHInaIbHOr0 U HHTETPATbHOTO
WCUNCIIEHUH;

JuddepeHurpoBaHHbII 3aUeT.
DKcnepTHas OI[EHKA BBITOTHEHUS
MPAKTUYECKUX PadoT.
DKcnepTHas OI[EHKA BBITOJTHEHUS
CaMOCTOSITENTbHON PabOTHI.

- pellIaTh CUCTEMbI TUHEUHBIX YpaBHEHU
Pa3JIMIHBIMU MCTOdAMMU.

JuddepeHnrpoBaHHbIi 3a4eT.
3KCH€pTHa}I OLCHKA BBITIOJIHCHU S
MPaKTHYECKUX padoT.
3KCH€pTHa}I OLCHKA BBITIOJIHCHU S
CaMOCTOSTEIIbHON PabOTHI.

YcBOeHHLBIE 3HAHNUA:

- OCHOBHBIC MaTCMATHYCCKHUEC MCTOIbI
PEIICHUA TPUKIIAJHBIX 3a1a4;

JuddepeHurpoBaHHbII 3aUeT.
DKcHepTHas OI[CHKA BHITIOJTHEHUS
MPAKTUYECKUX PadoT.
DKcnepTHas OI[EHKA BHITTOJTHEHUS
CaMOCTOSITENTbHON PabOTHI.
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- OCHOBHBIE TIOHATHUA U METOBI
MaTeMaTHUeCKOro aHaianu3a, JUHEHHON
asreOpbl, TCOPHIO KOMIUIEKCHBIX YHCEII,
TEOPUH BEPOATHOCTEN U MAaTEMaTUYECKOU
CTaTHCTUKH;

JuddepeHnmpoBaHHbIi 3a4eT.
3KCH€pTHa}I OLCHKA BBITIOJIHCHU S
MPaKTHYECKUX padoT.
3KCH€pTHa}I OLCHKA BBIIIOJIHCHU S
CaMOCTOSTEIIbHON PabOTHI.

- OCHOBBI UHTCTPAJIbBHOI'O U
mudGepeHIaTbHOTO HCYUCIICHUS;

JuddepeHurpoBaHHbII 3aUeT.
Kontponbnas padora.
DKcrepTHas OlEHKA BBHITIOTHEHUS
MPaKTHYECKUX padoT.
DKcrepTHas OlEHKA BBHITIOJTHEHUS
CaMOCTOSTEIIbHON PabOTHI.

- POJIb U MECTO MAaTEMAaTUKHU B COBPEMEHHOM
MHpE ITPH OCBOCHUH MPO(ECCHOHATBHBIX
JUCLUIUIAH U B cepe npodecCunoHanbHOM
TEATEIEHOCTH.

KonrtponsHas pabora.
DKcnepTHas OI[EHKA BHITOJTHEHUS
MPAKTUYECKUX PadoT.
DKcnepTHas OI[CHKA BHITIOTHEHUS
CaMOCTOSITENTLHON PaOOTHI.
JnddepennmpoBaHHbIii 3a4€T.
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Pa3zpaboTunkmu:

COD MI'PHA npernojaBaresb [ //% H.C. I'aBpromikrHa
7/
CO® MI'PH npernojaBaTesb 2. % y’“" I".H. 3y6koBa
IKenepThi:
JOKTOp TEXHUYECKHUX HAYK,
CTU HUTY «MHUCuC» 3aB.Kadepoll MaTeMAaTUKU E.I".KabynoBa
(mecTo paboThl) (3aHuMaeMast I0JDKHOCTB) OJIMUCH, MHULIHATIBI,
hammms)
npenojiaBaTellb MaTEMaTUKH o
CO® MI'PU ¥ UHQOpMaATUKHU v / . I'.H.®enoposa
(mecTo paboThl) (3aHMMaeMast 10JDKHOCTD)  (OANMCH, HHULHAIBI,
bamuus)
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9KCIHEPTHOE 3AKJIIOYEHUE
Ha pabodyio MporpaMMy TUCHHUILIMHBL «MaTeMaTHKa» IO CIEIHaTbHOCTH:

15.02.03 Texuuveckasi IKCIVIyaTalus THAPABJIHYECKHX MAallMH, T[HIPONPHUBOAOB H
rUIPONHEBMOABTOMATHKH.

Pazpa6Gorurku — 3yb6kosa ['ammua Hukonaena u I'aBpromkuna Haramus CepreeBHa npenojaBatesu
CTapo0oCKOJIBCKOTO Gunrana QenepatbHOrO TroCyIapcTBEHHOro  OIODKETHOro  00pa3oBaTelbHOTO
YUYPEXIEHUS  BBICIIErO  NPO(EecCHOHAIbHOr0  0Opa3oBaHMs «Poccumiickuii  rocyaapcTBEHHBIN
reoJIoropasBelo4HbIil yHuBepcuTeT uMeHH Cepro Op/KOHUKHI3EY.

PaGouas mporpaMmMa COCTOMT M3 Tacropra padouei mporpaMmbl y4eOHOM TUCHUILIMHEL, CTPYKTYPHI U
IPUMEPHOTO COJIEPKAHMS YIeOHON TUCIMILIMHBI, YCIOBUH peanu3anny y9eOHOH IUCIMILIMHBI, KOHTPOJIS U
OILIEHKH PEe3yJbTATOB OCBOCHHUS y4eOHOM JTUCLMIIIMHEL

B paGoueii mporpamme o00O3HaYeHbl 3a7aud W LEJU Y4eOHOH JUCIHMIUIMHBI, PEKOMEHIYyEMOE
KOJIMYECTBO 4acoB s creruansHoctd 15.02.03, mpeaycMoTpeHHOe MaKCHUMaIbHON yuyeOHOH Harpyskoi
obyuarorerocs (96 yacoB), B TOM YHCIIE:

— o0s3aTenpHas ayAuTOpHas ydyeOHas Harpyska oOydatomierocs - 64 yaca;
— camocrosTeIbHas paboTa/KoHCyIbTannK obydaromerocs - 30/2 gaca.

Cozepxanye JUCIUIUIMHBI COOTBETCTBYET TPeOOBaHHUSM K 3HaHUAM H yMeHMsM cornacHo OIIOIT mo
crienuanbHOCcTH U popmupyeMbiM KomreTeHimsM coracHo ®I'OC CIIO. B pabGounx  mporpammax
OTpakeHbI CIeIyIONe TeMaTHUECKUE Pa3/IelIbl:

Paznen 1. Maremaruyeckuii ananu3: Tema 1.1. JluddepennnansHoe U UHTErpaIbHOE UCYUCICHHE,
teMa 1.2. OObikHOBeHHBIE U] epeHIHanIbHbIe ypaBHeHHs; TeMa 1.3. Pabl.

Pasnen 2. OcHoBHI aucKpeTHOM Maremaruku: Tema 2.1. MHoxectBa u orHomenus. CpoiicTsa
otHomeHu. Onepany HaJl MHOYKECTBAMH;

Paszzien 3. OCHOBBI TEOPUHU BEPOSATHOCTEH M MarteMaTH4yecKo# cratucTuku; Tema 3.1.0OcHOBBEI TeOpuH
BeposTHoOCTel; Tema 3.2. CiydaiiHasi BelnuuHa, ee (yHKIMs pacnpenenenus; tema 3.3.Maremaruyeckoe
O0XKUJIAHUE U JIUCIIEPCHUs CIIyYalHOW BEJIMYHHBL.

Paznen 4. OcHoBHBIE uMCleHHBIe MeTobl: Tema 4.1. UucneHHoe HHTerpupoBaHue; Tema 4.2.
Yucnennoe auddepennuponanue; tema 4.3. UncieHHoe pemieHue OOBIKHOBEHHBIX JH(epeHIHaibHbIX
YPaBHEHHA.

VpoBHH OCBOEGHHSI Y4eOHOro Marepuaja COOTBETCTBYIOT €ro COJAEPKaHHMIO W 3HAYMMOCTH JUIS
¢dopmuposanust OK u I1K. )

®opMBI M METOJABI KOHTPOJISE M OLECHKH  COOTBETCTBYIOT pe3ysbTaTaM OOyYeHHus, B T.4.
npodecCHOHAIBHBIM U OOIIUM KOMIIETEHIIUSAM.

Cnucok y4eOHBIX M3JIaHUH COJNEPKHUT JUTEpaTypy M VIHTEpHET MCTOYHMKH, IO3BOJIAIOIINE OCBOUTH
coziepkaHue yueOHOH TUCIMIUIMHBEI B TIOJIHOM 00BEME.

PaGouast mporpaMma MOXeT OBITh PEKOMEHJIOBaHA JUIi IPHMEHEHHS B Y4eOHOM IIpolecce Mo
crenuanbHocT: 15.02.03 TexHuuyeckas IKCIIyaTAlUsd IHAPABJIHMYECKHX MAIIHH, FHAPONPHBOAOB H
rHAPONHEBMOABTOMATHKH.

DKcneprT: E.I'. KaGynosa
3aB.kadeapoii BeICIIEH MaTeMaTHKH
¥ UHPOPMATHKH, 1.T.H., JJOLEHT
CTU HUTY MUCHUC

OJIIUCh)

[Tonnuce 3aBepsito.

HavaneHuk otzena kajipos H.N. TloBonsiesa
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9KCIIEPTHOE 3AK/IIOYEHHUE

Ha pabodyro mporpaMMy AUCHUIIIUHE «MaremaTHKa» IO CIEIHAIbHOCTH:

15.02.03  Texmmdyeckass  JKCIUTyaTalus  THAPABIMYECKUX  MAalllMH,  THAPONPHBOIAOB  H
THJIPOITHEBMOABTOMATHKH.

Paspaborunku — 3yOkoBa I'anuaa Hukomnaesna u ["aBpromkuna Haranmus Cepreesna npernojaBaTesin
CTapooCKOIBCKOIO ¢wmana QenepasbHOrO T'OCYAAPCTBEHHOIO OIO/HKETHOro 00pa3oBaTeIbHOIO
yupekIeHUs BhIcIero obOpa3oBaHusi «PoccHHCKUI rocyAapCTBEHHBIH Ie0I0ropa3Be/l0YHbIA YHUBEPCUTET
umMenu Cepro OpHKOHUKHA3EY.

PaGouas mporpamMMa coCTOMT U3: macnopta paboueil mporpaMMbl y4eOHOH AUCIMILIMHBL; CTPYKTYPBI U
IIPUMEPHOTO COJICPKAHUS yUeOHOM JUCIIUTUIMHEL, YCIOBUHM peann3anuy yu4eOHOM TUCIMIIIMHBL, KOHTPOJISA U
OIIEHKH pPe3yJbTAaTOB OCBOCHUSI YUEOHON TUCIUTIIINHEL.

B paboueii mporpamme o00O3HAuYeHBI 3aJayd M IeIU y4eOHOH IUCLUIUIMHBIL, PEKOMEHIYyEMOe
KOJUYeCTBO YacoB (g crenuanbHocTH 15.02.03) mpeaycMOTpeHO MaKCHUMallbHOW yueOHOHM Harpysku
obyyaromierocst 96 yaco, B TOM YHUCIIE:

o0s13aTeIbHON ayTUTOPHO# yueOHO# Harpy3ku obyuatoierocst 64 gaca;

CaMOCTOSATEBHOM paboThI 0Oyuaromierocs 32 yaca.

CopaepxaHue TUCIUIIIAHBI COOTBETCTBYET TpeOOBaHUSAM K 3HAHUSAM, YMEHHMSIM M HaBbIKaM COIJIACHO
[IIICC3 mo crmeruanbHOCTH H GopmupyembiM KommeTeHmusiM cornacHo ®I'OC CIIO. B pabounx
mporpaMMax OTpaXKeHbI TeMmaTHueckue pasgensl: Pazmen 1. McciaenoBaHue ClOKHBIX (DYyHKIMH |
noctpoenne ux rpaduxon: tema 1.1. [IpousBonnas GpyHKIMM M ee npuiokeHus ; Tema 1.2. Beruucienue
reomeTpudecknx BenuuuH ; Pasznen 2. KommuekcHble umcna @ tema 2.1. Kommiekchele yucia B
anrebpandeckoit ¢gopme; tema 2.2. KoMmrulekcHble 4Ymciaa B TPHUTOHOMETpHYECKoil ¢opme; Tema 2.3.
[TokazarenbHas (opma KOMIUIEKCHOTO umcna; Pasmen 3. DieMeHTHl JMHeWHOHW anreOpel: Tema 3.1.
Martpuuel, onpeaenutenu matpui; reMa 3.2.00paTHas Marpuiia; TeMa 3.3. CUCTeMBI JINHEHHBIX YPAaBHEHHH.
Pasznen 4. OcHOBBI TE€OpUH BEPOSTHOCTEH M MaremaTHueckoil craructuku: tema 4.1. OcHOBBI Teopuu
BepositHocTelt; Tema 4.2. CrnyuaiiHas BenuuuHa, ee (yHKIMS pacupe/erneHus; tema 4.3. MaremaTuueckoe
0’KMJIaHUE U JUCTIEPCUs CydYaifHOM BEJIMUYHMHBL;

YpoBHM OCBOEHMSI y4eOHOIo MaTepualia COOTBETCTBYIOT €ro COIEPKAHMI0 M 3HAYUMOCTH JUIA
dbopmupoBaHUs 3HAHUI, yMEeHM, HaBBIKOB, [1K.

@opMBI M METOABI KOHTPOJII M OIEHKH  COOTBETCTBYIOT pe3yiJbTaTaM oOydeHHs, B T.4.
NMpoecCHOHATBEHBIM M OOITUM KOMIIETEHIUSIM.

Crrcok yuyeOHBIX H3JIaHUH COACPIKHUT JUTeparypy U VHTepHET MCTOYHMKH, MO3BOJIAIOIIMNE OCBOUTH
cojiepxaHue ydeOHOU TUCHUILIUHBI B IOJTHOM O0OBeMe.

PaGovas mporpamma MOXeT OBITH pEeKOMEHJOBaHA Ui IPUMEHEHUs B y4eOHOM IpolLecce I10
cnermanbHocTU: 15.02.03 TexHuueckas SKCIUTyaTalus TI'MJPaBIMYECKUX MAallUH, THUIPOIPHUBOJIOB U
T'HJIPOTTHEBMOABTOMATHKH.

DKenepr: ['.H. ®enopora
npernojaBaTesnb HHPOPMATUKHA U MaTeMaTHKU
COD MI'PA




