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Pabouas nporpamma yuebmol jwicumnamesl «Maremaruka» paspaGoraHa Ha OCHOBE
IMpumepnoii nporpavmer obmeoGpasosarensHoii yaeOHoN menHmmEbl «MaTeMaTHRa JLis
npod)eccHOHANEABIX 00Pa30BATENLNEIX OPraHA3anmii, pekoMer oBaHHeX OIAY «®HPO» nis
peanHsaluH  OCHOBHOH npodeccHoHanbHOH obpasoBatenbHoii nporpavmer CTTO Ha Gaze
OCHOBHOTO 00uiero 00pasoBanus ¢ NoyyeHHeM cpenuero odmero obpasoranus (IIpotokon No3
ot 21 mons 2015 r. PerucTpaunonssii HomMep petienznn 3835 ot 23 mons 2015 r.), ¢ yHeToM
pexomenganui PIAY «®HUPO» no oprasdsannm nolyyesns cpemnero obiero obpasosanus »
1pe/ieiax OCBOCHHA 00pa30BATENBHBIX NPOIPAMM CPEIHET0 NPOGeCCHOHATLEHOI0 0BPA30BAN
(mporoxon Ne3 or 25.05.2017 r.) i CHEHHATBEHOCTH CPEIHEr0 TPo)eCcCHOHATBHOTD
obpasosanns: 21.02.11 Teominueckie MeTojbl UOMCKOB H PAIBCIAKH MECTOPOW 1CHHI
MOJC3HRX HCROMAEMBIX,

Opranmazaius-pazpadoTuHK;

Crapoockosekuii Gpuana) denepatsHoro rocyIapeTBEHHONO GIOMKETHOID 00pa3zoBaTeIEHOIO
YHPEXK/IEHNA BLICIIEI0  oOpasoBaHus «Poccuiickuil rocyIapCTBCHHBI IeoI0TOPaIRE/I0YHELL
yuusepeHter HMenH Cepro Opaxonuknies (COD MI'PH)

Paspaborumsmu:
l"asponikuna Hatanus Cepreesua, npenogaparens marematuxs CO® MIPU
JyOxona Manuna Hukonaerna. npenojasarens Matemaruxn CO® MIPH
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1. IACHIOPT PABOYEM INPOT'PAMMBI YUEBHOM JJUCHUTLTAHBI
MATEMATHKA

1.1. O6s1acTh NpuMeHeHus1 padoveil MPOrpaMmbl

PaGouas mnporpamma oO01Ie00pa3oBaTeIbHON  Yy4e€OHOW  JAUCIUTIIMHBI
«MatemaTHhKay IpeaHa3HaYeHa sl U3YYCHHsI MaTeMaTUKH B MPo(deccrnoHaIbHBIX
o0pa3oBaTeNbHBIX OPTaHU3AIMIX, PEATU3YIOMUX 00pa30BATENBLHYIO MPOTPaAMMY
cpemHero  obmiero  oOpa3oBaHMs B IpeleNax ~ OCBOCHHS ~ OCHOBHOM
npodeccuoHansHO oOpazoBarensHO mporpammbel CIIO Ha 6aze OCHOBHOTO
oOmiero o0pa3oBaHWs TPH MOATOTOBKE CIEIUATMCTOB CpPEJHETr0 3BEHA TI0
CHEIHAIbHOCTH:

21.02.11 Teodusuyeckne MeTOAbI NMOMCKOB M Pa3BeIKH MeCTOPOKACHUI
M0JIE3HBIX HCKONAeMbIX.

1.2. Mecro y4eOHOH AUCHUIIMHBI B CTPYKType NPOrpaMmbl IMOATOTOBKH
CIELUAJMCTOB CPEeJHEro 3BeHa

VYyebnas  aucuuruimHa — «MaremMatukay — ABISIETCS  y4E€OHBIM  MPEIMETOM
o0s13aTelbHOM MpeaMeTHo obOmactu «Martematuku u uHbopmatukun»y DOI'OC
cpeaHero o0Iero oopa3oBaHusl.

B npodeccuonanbHbix 00pa30BaTENbHBIX OPraHU3aALUsAX, PEATUYIOLIUX
00pa3oBaTeybHyI0 MPOTpaMMy CpEIHEro oOuero oOpa3oBaHUs B Ipejenax
OCBOEHHS MPOrpaMMbl MOATOTOBKM crienuaiuctoB cpeasero 3seHa (IIIICC3) na
0a3e OCHOBHOro oOmiero oOpa3oBaHus, yueOHas aucuuIuiiHa «MartemaTtukay
u3ydJaeTcsi B 001e00pa3oBaTeIbHOM ITUKIIE.

1.3. Heau u 3amaum y4eOHOl JMCUMIVIMHBI — TPeOOBaHHMA K pe3yJbTaTam
OCBOEHHUS YUeOHO# TMCUHUIIHHbI

Copepxanue mporpamMmbl «MaremMaTuka» HampaBiICHO Ha JOCTH)KCHHE
CIIEIYIOLINX Uelel:
* obecrieueHre chOpMUPOBAHHOCTU MPEACTABICHUN O COLMANIBHBIX, KYJIbTYpPHBIX
U UICTOPUUYECKUX (PAaKTOpax CTAaHOBJICHUS MAaTEMAaTHKU;
* obecrieueHre Cc(HOPMHPOBAHHOCTU  JIOTMUECKOIO, AJITOPUTMHUECKOTO U
MaTEMaTHYECKOTO MBILIUICHUS;
* obecrnieueHue c(hOPMHUPOBAHHOCTH YMEHU NIPUMEHSTH MOJYyUYEHHbIEC 3HAHUS NIPU
pellIeHnH Pa3InYHbIX 33/1a4;
» obecrieueHre CHOPMHUPOBAHHOCTH TMPEACTABICHUN O MaTeMaTHKE KaK YacTH
00IIeYeIOBeUYeCKON KYyJIbTYphl, YHHBEPCAIbHOM S3bIKE HAYKH, MO3BOJIAIOIIEM
OIHCHIBATh U U3y4YaTh pealbHbIE MPOIECCHI U SIBICHUS.

OcBoenue  coaepkaHusi  y4eOHOM — gucHMIIMHBL — «MaremaTukay
o0ecrneunBaeT JOCTUKEHHE CTyIEHTaMU CIEAYIOLIUX pPe3y1bmamog:
* TUYHOCMHBIX:



— JIP 4 - mposiBASIONMHA M JIEMOHCTPUPYIOIIMH YBaX€HUE K JIIOIAM Tpy.Ha,
OCO3HAIOIIUI IIEHHOCTh COOCTBEHHOTO TpyAa. CTpemsuuiicss K GOpMUPOBAHUIO B
CETEBOU CpeJie IMYHOCTHO U NPOPECCUOHATBHOIO KOHCTPYKTUBHOTO «IU(POBOIrO
crienay;

* MemanpeomemHulx:

— YMEHHUE CaMOCTOSTEIILHO ONPEACISITh el AeATeIbHOCTH U COCTABIISAThH TIIAHBI
NEeSATeTLHOCTH; CaMOCTOSITEIIbHO OCYIIECTBIISITH, KOHTPOJIUPOBATh |
KOPPEKTUPOBATh JIEATEIHHOCTh; WCIOJIh30BaTh BCE BO3MOXKHBIE PECypChl JIs
JOCTHMKCHHSI TIOCTABIICHHBIX IEJIed M peanu3aliy TUIAHOB JCSTEIbHOCTH;
BBIOHMpATh YCIEIIHBIE CTPATETUN B PA3IMYHBIX CUTYAITHIX;

— yMEHHE MPOIYKTHBHO OOIIATHCS M B3aUMOJICHCTBOBATH B TIPOIECCE COBMECTHOM
NESTEIIbHOCTH, YYUTBHIBATh TMO3UIMH  JPYTHMX YYaCTHUKOB JIE€ATEIHHOCTH,
¢ pekTUBHO paspeniaTh KOHPIUKTHI;

— BJIAJICHHC HAaBBIKAMHU I[IO3HABATEIbHOW, YYE€OHO-HCCIICIOBATEIBCKON U
MIPOCKTHOM JESATEIHHOCTH, HABBIKAMU Da3pelieHus] MpoOiieM; CHOCOOHOCTh U
TOTOBHOCTH K CAMOCTOSITEIbHOMY MTOMCKY METOJIOB PEIICHUS TPAKTUIECKUX 3a]1ad,
MPUMEHEHUIO PA3TUYHBIX METOIOB MTO3HAHNUS,

— TOTOBHOCTh M CIOCOOHOCTH K CaMOCTOSITENBHOW  WH(OPMAIMOHHO-
MO3HABATENILHOMN JIEATEeILHOCTH, BKIIFOUAsi yMEHUE OPHUEHTHPOBATHCS B PA3IMYHBIX
WUCTOYHUKAX WHPOPMAIMKM, KPUTHYECKH OICHWBATh W HHTEPIPETHPOBATH
UHGOPMAITHIO, TIOTYYaEMYIO U3 Pa3IUYHBIX HCTOYHUKOB;

— BJIaJICHUE S3BIKOBBIMU CPEACTBAMH: YMEHHE SICHO, JIOTUYHO M TOYHO W3JIararh
CBOIO TOUKY 3PEHHUS, UCTIOIH30BaTh a/ICKBATHBIC SI3BIKOBBIC CPEJICTBA;

— BIIQJICHHE HaBBIKaMU MMO3HABATEIHHON PeQIIEKCHH KaK OCO3HAHMS COBEPIIIaEMbIX
JEHCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3yIbTAaTOB M OCHOBAHHM, TPAHMIL
CBOCTO 3HAHMS W HE3HAHMsI, HOBBIX IMO3HABATENBHBIX 3a7a4 M CPEACTB A HMX
JOCTYKCHUS,

— IIEJICYCTPEMJICHHOCTh B TIOMCKAX W MPUHATHU PEUICHUH, COOOPA3UTETHLHOCTh U
WHTYHIUS,, PA3BUTOCTh MPOCTPAHCTBEHHBIX TPENCTABICHUN; CIIOCOOHOCTH
BOCIIPUHUMATH KPACOTY ¥ TAPMOHUIO MHPA;

* npeOMEemHbIX:

— c¢(OpMUPOBAHHOCTH MPEACTABICHUN O MaTEMaTHKE KaK YaCTH MUPOBOMU
KYJIBTYpbl U1 MECTE€ MAaTEMATUKH B COBPEMEHHOM LIUBUIIM3ALMH, CIIOCOOaX
ONMCAHUS SBJICHUI pealbHOI0 MUPA HA MAaTEMATHUECKOM SI3bIKE;

— Cc(pOpMUPOBAHHOCTb NPEJACTABICHUH O MaTEMATUYECKUX MOHATHUAX Kak
BOXHEHIINX MAaTEMaTUYECKUX MOJENSAX, MO3BOJSIOLIMX ONMCHIBATH M H3Yy4aTb
pa3Hble NpPOLECChl U SBJICHUS; IOHMMaHUE BO3MOYKHOCTH AaKCHOMATHYECKOTO
IOCTPOEHUS MaTEMATUUYECKHUX TEOPHIL;

— BJAQJACHUE METOJaMH [I0Ka3aTeIbCTB W AITOPUTMOB PEIICHHS, YMEHUE HX
IPUMEHSATh, TPOBOJUTH JOKA3aTEIbHbIE PACCYKICHHS B XOJ€ PELICHUS 3a/1a4;

—  BJAJCHHE CTAaHAAPTHBIMU NPHUEMAMH  PEIICHHS  PAUUMOHAIBHBIX U
UPPALMOHAIBHBIX, IOKA3aTEIbHBIX, CTEIIEHHBIX, TPUTOHOMETPUYECKUX YPAaBHEHUI
Y HEPABEHCTB, UX CUCTEM; MCIOJb30BAHUE FOTOBBIX KOMIBIOTEPHBIX MPOrPaMM, B
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TOM YHUCJE JUIsl TOMCKA MYTHU PEIICHHUS] U WJUTIOCTPAllUU PELICHUS] YPaBHEHUU U
HEPaBEHCTB;

— ¢c(pOpMHUPOBAHHOCTh MPEACTABICHUM 00 OCHOBHBIX MOHSTHSIX MaTEMAaTHYECKOTO
aHajgu3a W HUX CBOMCTBax, BJIAJICHUE YMEHHUEM XapaKTepU30BaTh TOBEIACHUE
GyHKIUN, HWCMOJB30BAaHUE TOJYYEHHBIX 3HAHUN Il OINMCAaHMS W aHaIM3a
pealbHBIX 3aBUCUMOCTEH;

— BJIQJICHUE OCHOBHBIMU TIOHATUSIMHU O TIUIOCKMX M IMPOCTPAHCTBEHHBIX
TeOMETpUUYECKNX (UTYpaxX, UX OCHOBHBIX CBONCTBAxX; COPMUPOBAHHOCTh YMEHUS
pacmo3HaBaTh reoMeTpudecKne (DUTypbl Ha 4YepTekKax, MOJEISAX W B PEaTbHOM
MUpE; MPUMEHEHHE W3YYEHHBIX CBOWCTB T€OMETPUYECKUX PUTyp u Hopmyn mmis
pelIeHrs TeOMETPUUYECKUX 3a1a4 U 3a]1a4 C TPAKTUUECKUM COJIEPKAHUEM;

— c(hOpPMHUPOBAHHOCTh TPEACTABICHUA O TMpOIeccax W SBICHUSAX, HWMEIOIINX
BEPOSITHOCTHBIA XapaKTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B PEaJTbHOM MHpE,
OCHOBHBIX TMOHATHSAX 3JEMEHTAPHOU TEOPHH BEPOSITHOCTEH; YMEHUN HAXOJIUTh U
OIIEHUBAaTh BEPOSATHOCTH HACTYIUJICHUS COOBITUM B MPOCTEUINNX MPAKTUUYECKHUX
CUTYyaIlUsIX U OCHOBHBIC XapaKTEPUCTUKU CIyYalHBIX BEJIHMYHH;

— BJIaJICHUE HaBBIKAMU HCIIOJB30BaHUS TOTOBBIX KOMITBIOTEPHBIX MPOTPaMM IpU
pelieHuu 3aaad.

B pamkax ocBoeHuss ~y4eOHOM  JUCHUIUIMHBI  «MaTeMaTtuka» 10
cienpanbHOCTH  21.02.11 T'eodusnueckne METOJbI TOMCKOB M Pa3BEIKHU
MECTOPOXKIACHUHN TOJIE3HBIX MCKOMAEMBIX, ¥ CTYIEHTOB (POPMUPYIOTCS CIETYIOIIHE
00IMe KOMIIETEHIMH:

Kon HaumeHnoBaHue pe3yJbTaTa 00y4eHHs
OK 1 [TonnMate CyIIHOCTP H  COIMAIBHYIO 3HAYMMOCTb CBOEH Oymymiei
npodeccuu, NposIBIISATh K HEH YCTOWYMBBIN HHTEpEC
OK 3 [IpuHuMaTh penieHusl B CTaHAAPTHBIX U HECTAHJAPTHBIX CUTyallUsIX U HECTH

34 HUX OTBCTCTBCHHOCTDH

OK 4 OcCyIIecTBIATh MOUCK W HWCHOJB30BaHHWE WHGOpPMAIUU, HEOOXOAMMOUN st
3(PEeKTUBHOTO BBHIMOTHEHUS MPOGECCHOHATBHBIX 3a/1a4, MPO(heCCHOHATBFHOTO
Y JIMYHOCTHOTO Pa3BUTHS

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

OK7 Bpath Ha ce0s OTBETCTBEHHOCTH 32 pa0dOTy WICHOB KOMaH/IbI (MTOAYNHEHHBIX ),
pe3yabTaT BHIOJHEHUS 3aIaHHH

N JIMIYHOCTHBIX PC3YyJIbTATOB!

Kon
JIMYHOCTHBIX
JIM4HOCTHBIE Pe3yJabTaThI
pe3yJabTaToB
peanu3anuu NporpaMMbl BOCIIUTAHUS
peanu3anuu
(Oeckpunmopuwi)
NMPOrpaMMblI
BOCHUTAHUS

[IposiBisitomnii W JEMOHCTPUPYIOIIMM  yBa)XKEHHUE K JIIOASIM  Tpyja,
JIP 4 OCO3HAIOIIMK  IEHHOCTh  coOcTBeHHOro  Tpyaa.  Crpemsmmiics K
(GOpMHPOBAHHIO B CETEBOM Cpele JIMYHOCTHO M MNPOQEeCCHOHATHHOTO
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| | KOHCTPYKTHUBHOTO «1IU(pOBOTO ciesia»

1.4. PekomenayemMoe KOJIMYECTBO YAaCOB HAa OCBOeHHe padoueil mporpamMmbl

y4eOHOM TUCHUIIMHBI:

MaKCHUMaJbHOU yueOHOU Harpy3ku oOydaromierocs 351 yacoB, B TOM UHUCIIE:
00s13aTeNbHOM ayTMTOPHON yueOHON Harpy3ku oOyuatorierocs 234 4acos;

caMoCTOsATeNIbHOU paboThl oOyuaromierocst 101 yac;
KOHCYJIbTalluu 16 4acos.

2. CTPYKTYPA U COJAEPXKAHUE YUEBHOM JJUCHOUTLJIAHBI

2.1. O0beM y4eOHOM IMCHMIIMHBI H BUABI Y4e0OHO#l padoThI

NopsiAKA.

Bun yuyeOHoit padoThI O0bem
4acoB
MakcumaJjibHasi ydyeOHasi Harpy3kKa (Bcero) 351
Oo0s13aTesibHAsI Ay INTOPHAs yueOHAasi HArpy3Ka (Bcero) 234
B TOM YHCJIE:
nabopaTopHbIE pabOTHI -
ITPAKTUYECKUE 3aHATUS 117
KOHTPOJIbHBIE paOOThI -
CamocTosiTesibHasi paboTa 00ydarierocst (Bcero) 101
B TOM YHCJIE:
Pewenne mpumepos 25
OnpenenieHre NOJSIPHBIX KOOPAMHAT TOYEK Ha MJIOCKOCTU 2
Pemienre ypaBHEHMI U CUCTEM YPaBHEHUM 16
IToctpoenue rpadukoB GhyHKIUH 4
N3ydenue clnoxHbIX QyHKIUI 5
Haxoxnenue GyHKIMi, 0OpaTHBIX TaHHBIM 4
JuddepennupoBanrie GyHKIIUI 2
HaxoJ1ieHne mpou3BOAHBIX BTOPOTO MOPsJIKa 2
W3ydyenne (PuU3NYECKOTO CMBICIA MPOU3BOIHON BTOPOTO 2




Haxoxnenue muddepenimana GyHKuu 4
Pemenue 3amay 19
W3rotosnenne TabauIl M MOJIETIEii MHOTOTPAHHUKOB 9
Bpruncnenne  MaTeMaTH4YeCKOTO  OXHUIAHHS  CIIyYalHOMN 2
BEJINYHHBI

[TocTpoeHnne mpoCTpaHCTBEHHBIX QUTYD 5
Koncyabranuu 16

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

Conep:xanue 0o0y4eHus!

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

BBenenue

O3HaKOMJICHHE C POJIbI0 MATEMATHKH B HAyKe, TCXHUKE,
IKOHOMHKE, HHPOPMAIIMOHHBIX TEXHOJIOTUAX U
MPaKTUYECKON eaTenbHOCTH. O3HAaKOMIICHUE C LEISIMU
U 3a/1a4aMH U3y4YCHUSI MATEMATHKH MTPU OCBOCHUH
npodeccuit CITO u cnenmansuocteit CI10

AJITEBPA

Pa3BuTHne NOHATHS 0 YHCIE

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

Haxoxnenne mnpuOMKEHHBIX 3HAUYEHUN BETUYMH U
MOTPEUTHOCTEH BBIYHCIICHUN (abcomoTHOM u
OTHOCHUTEIIBHOM ); CPABHEHHE YMCIIOBBIX BBIPAKEHHM.
Haxoxxnenne  ommbOok B mpeoOpa3oBaHUSAX U
BBIUMCICHUSIX  (OTHOCHTCS KO  BCEM  IYHKTaM
MIPOTPaMMBI)

Kophu, crenenn, jorapugmoi

O3HakomyIeHME C TIOHATHEM KOpHS n-i  CTEMNEeHH,
CBOMCTBAMM pAJMKAIOB M TMPAaBWJIAMHU CpPAaBHEHUS
KOpHEH.

DopMyJIUPOBAHUE OMNPEACIICHUS KOPHSI U CBOMCTB
KOpHel. Beluncienue u cpaBHEHUE KOPHEH, BBIIIOJIHEHUE
MPUKUAKY 3HadeHus! KopHs. [IpeobpazoBaHue 4nCIOBBIX
1 OYKBEHHBIX BBIPOKEHUH, COACPKAIIUX PATUKAIIBI.
Breimonnenue pacuetoB mo Qopmynam, CoAepiKaliiM
paJMKabl, OCYIIECTBIISAE HEOOXOIUMBIC MOJICTAHOBKU U
npeoOpa3oBaHMs.

Onpenenenue PaBHOCUIIBHOCTH BBIPKEHUI c
panvkaiamu. Pemenue nppanvoHadbHBIX YPaBHEHUH.
O3HaKOMJIEHUE C MTOHSATUEM CTEIIEHU C IEUCTBUTEIbHBIM
IIOKAa3aTeJIEM. Haxoxnenue 3Ha4YeHU I CTEIICHH,
UCTIONIB3YSl TIPU HEOOXOJUMOCTH HWHCTPYMEHTAIBHBIC
CpelCTBA.

3anucelBaHUE KOpHS n-M CTENEHU B BUJE CTENEHU C
TPOOHBIM TOKa3aTeseM U Ha000POT.

@opMyJIMPOBAHUE CBOMCTB cCTemneHeW. Bpruncienue
CTENEHEH C PaIllMOHAIBHBIM MOKA3aTeNIeM, BBINOJIHEHUE
MPUKHUJIKU 3HAYEHUs CTEIIEHU, CPAaBHEHUE CTEIICHEH.
[IpeoOpa3zoBanre YMCIOBBIX U OYKBEHHBIX BBIPAKCHHM,
COJEpIKAIMX CTENEHU, NMPUMEHSA CBOWCTBA. Pemienue
ITOKA3aTEeIbHBIX YPAaBHEHUM.

O3HakOMJIEHHE C IPUMEHEHUEM KOPHEW M CTENEHEN Ipu
BBIYMCIICHUM CpPEIHUX, ACICHHM OTpe3Ka B <«30JOTOM
ceueHUM». PellieHne NPUKIAAHBIX 3aJad Ha CIOXKHbBIC
MIPOLICHTHI

IIpeoOpa3oBanue ajnredpanvyecknx
BbIpasKeHH I

Beinonnenue npeoOpa3oBaHuit BBIPAKECHUH,
IpUMEHEHHEe (QOpMyJ, CBSI3aHHBIX CO CBOMCTBaMu
cTerneHen u orapudmos.

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

OCHOBBI TPUTOHOMETPUH

OcHOBHBIE NOHATHSA

W3ydyeHue paAMaHHOTO MeTOJla HW3MEpPEHUs YIJoB
BpalllCHUsI M MX CBSA3M € TPagyCHOM  MEpOU.
N300paxeHnne yrioB BpalleHUss Ha  OKpPYKHOCTH,
COOTHECEHUE BEJIMYUHBI YTJIa C €0 PACIOIOKEHUEM.
DopMyJIUPOBAHUE OMPEJCTECHUN TPUTOHOMETPUUECKUX
GbyHKUMHA JUIS  YIJIOB MOBOPOTa M OCTPBIX  YIJIOB
NPSIMOYTOJIBHOTO  TPEYroJbHUKa U OOBSICHEHHE UX
B3anMOCBA3U

OcHoOBHbIE TPUTOHOMETPHYECKHUE
TOXKIeCTBa

[IpMeHEHHE OCHOBHBIX TPUTOHOMETPHYECKUX TOXKICCTB
JUISS  BBIYUCIICHUS  3HAUYEHUH  TPUTOHOMETPHUYECKUX
(GyHKIMI IO OTHOW W3 HUX

IIpeoOpa3oBanus mpocTemmx
TPUTOHOMETPUYECKUX
BbIPAKEHU I

N3ydenne  OCHOBHBIX  (GOpPMYyNT  TPUTOHOMETPHH:
GbopMynBl  CIOKEHWs, YABOCHHS, MpeoOpa3oBaHUs
CYMMBI TPUTOHOMETPUYECKHX (YHKIMI B MMPOU3BEICHUE
U TpPOU3BEIEHUS B CYMMy M MpPUMEHEHHE MpH
BBIYUCIICHUH 3HAUYEHUS TPUTOHOMETPUUECKOTO
BBIp@XEHUS M ymOpolieHus ero. O3HaKOMJIEHHE CO
CBOWCTBAMH CHUMMETPUM TOYEK HA  E€OUHUYHOU
OKPY)XKHOCTH M TpPUMEHEHHE HX JUIs BbIBOAA (GopMyl
MIPUBEJICHUS

IIpocreiimme
TPUTOHOMETPHYECKHE YPABHEHUS
U HepaBeHCTBA

Pemenue no gopmynam u TpUroHOMETPUUECKOMY KPYyTy
MIPOCTEUINX TPUTOHOMETPUYECKUX YpaBHEHUM.
[IpumeHnenne oOOmMMX METOJOB pEIICHUS YpaBHEHUM
(mpuBeneHNE K JUHEHMHOMY, KBaJIpaTHOMY, METOJ
pa3oKEeHUsI Ha MHOKUTEIH, 3aMEHbI [IEPEMEHHOM) Ipu
pEeLICHUU TPUTOHOMETPUYECKUX YPAaBHCHUH. YMEHHE
OTMEYaTh HAa  Kpyre  pelleHus IIPOCTEHINX
TPUTOHOMETPUYECKUX HEPABEHCTB

APKCHHYC, aDKKOCHHYC,
APKTAHTeHC YUCJIa

O3HakoMIICHHE c MOHATHEM 00paTHBIX
TPUTOHOMETPHUYECKUX (QYHKINH.

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

POYHKIINH,

WX CBOMCTBA U TPA®UKHA

®yukuuu. [lonsitue o
HeNpepbIBHOCTH PyHKIIUMN

O3HakOMJICHHUE C TIOHATHEM NEPEMEHHOW, MpUMEpaMu
3aBUCUMOCTEH MEX]ly IEPEMEHHBIMH.

O3HakOMJIEeHHE C TOHITHEM Trpaduka, OmpelereHne
IIPUHAJIEKHOCTH TOYKH rpaduxy GyHKIHH.
Omnpenenenue 1o ¢Gopmyse MPOCTEHIIECH 3aBUCUMOCTH,
Buga ee rpaduka. Breipaxenue mno dopmyne ogHON
nepeMeHHon  uepe3  apyrue.  O3HaKOMIJIEHME €
ornpeneneHueM QyHKIUH, (OPMYITHUPOBAHUE €TO.
Haxoxxnenne oOmacth  ompeneneHuss ¢ 00JacTH
3HaYeHUN QYHKIIUU

CgoiicTBa pyHKUIMH.
I'paduyeckas uHTEpIpETaALUo.
IIpumepbl PYyHKIMOHAIBHBIX
3aBHCHMOCTEH B peajibHbIX
Npoueccax u siBJICHUsIX

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

O3HakoMJIeHHE C JI0Ka3aTeIbHBIMH PACCYXACHUSMU

HEKOTOPBIX CBOMCTB JIMHEMHOM W  KBaJAPATHYHOUN
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GyHKIMA, TpOBENEHHWE  WCCICIOBAaHUSA  JIMHCWHOM,
KYCOYHO-JTUHEHHOH, NpOoOHO-TMHEHHON M KBaJApaTUYHON
byHkumii, moctpoenne ux rpaduxoB. I[loctpoenne u
yreHue rpagukoB QyHKuui. MccnemoBanue (yHKIHH.
CocraBnenvue BUJOB (DYHKIIMH MO JaHHOMY YCJIOBHIO,
pelIeHne 3a1a4 Ha SKCTPEMYM.

Brimonaenue npeobpazoBanuii rpaduka GyHKIMN

Oo0paTHble pyHKINH

W3yuenne moHATHS 0OpaTHOM (YHKIHMH, ONpEAeICHUE
BHJIa W TIOCTpoeHue Tpaduka oOpaTHOW (YHKIIHH,
HAaXOXJCHHE €€ O0JacTH OmpeNeNeHus U O00JacTH
3HaueHni. [lpuMeHeHuWe CBOWCTB  (QYHKIUMNA MpH
UCCIIC/IOBAaHUHM YPaBHEHWH W peIIeHUH 3a7ady Ha
KCTPEMYM.

O3HaKOMJICHHE C TIOHSTHEM CIIOKHOU (DYHKIIHUU

Crenennsle, moKa3arejbHbIE,
Jorapupmuyeckue u
TPUIOHOMETPUYECKHEe (PYHKIMH.
OOpaTHbIe TPUTOHOMETPHYECKHUE
byHKun

Brruucnenne 3HadueHMid  QYHKIMA TIO  3HAYEHUIO
aprymenTa. OnpezeneHue MojJoKeHHUsI TOYKH Ha Tpaduke
o ee KoopAuHaTaM u HaobOopoT. Vcnonb3oBaHue
CBOMCTB (DYyHKIIMI AJIsi CPABHEHUS 3HAYCHUH CTENEHEH U
norapudmoB. Iloctpoenne rpaduKOB CTENEHHBIX |
norapupMUUEcKuX QyHKIHH.

Pemenne  moka3aTenbHBIX M JOrapuMUYECKUX
YpPaBHEHUH M HEPABEHCTB 10 M3BECTHBIM AJITOPUTMaM.
O3HakomIIeHUE c MIOHATHEM HEMPEPhIBHOU
nepuonveckoil QpyHKIMH, (HOPMYyIHMpPOBAHNUE CBOMCTB
CHUHYCa M KOCUHYCA, IOCTPOCHHE UX TPapUKOB.
O3HaKoOMJICHHE C MOHITHEM T'apMOHUYECKUX KoJeOaHui
U NIpUMEPaMU TapMOHUYECKUX KOJIEOaHUM AJs OMUCaHUs
IpOIECCOB B (HU3UKE M JPYrux o00JacTax 3HaHUA.
O3HakOMJICHUE C MOHSITUEM PAa3pbIBHOW MEPUOIMYECKON
¢byHkuuu, QGOpPMYNIHpPOBaHUE CBOMCTB TaHTEHCA W
KOTaHT'€HCa, OCTPOEHUE UX IpaduKOB.

[IpumeHenne CBOMCTB (YHKIMHA JAJs  CpaBHEHUS
3HAYCHWH TPUTOHOMETPUYECKUX (DYHKIUH, pelIeHus
TPUTOHOMETPUUECKHUX yPaBHEHUM.

[TocTpoenune rpadyukoB 0OPATHBIX TPUTOHOMETPHUECKUX
¢byHKUIMH W ompezeneHHe Mo rpadukaM HX CBOWCTB.
Brimonaenue npeodpa3zoBanus rpad)uKoB

HAYAJA MATEMATHYECKOT'O AHAJIM3A

IMocaenoBaTeabLHOCTH

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

OBHaKOMHeHI/Ie C IIOHATUEM npez[ena
MOCJIEOBATEILHOCTH.

O3HaKOMJICHHE C BBIYUCICHHUEM CYMMBI OECKOHEYHOTO
YHCIIOBOTO psla Ha TIPUMEpEe BBIYUCICHHUS CyMMBI
0eCKOHEYHO YyOBIBAIOILIECH I'€OMETPHUUECKOM MPOTPECcCH.
Pemenue 3amau Ha npuMeHeHHE (OPMYJIBI CyMMBI
0eCKOHEYHO yOBIBAIOIIEH reOMETPUIECKOM MPOrpeccuu

IIpou3BoaHas U ee NpUMeHeHH e

O3HaKOMJIEHUE C TTIOHATHEM TPOU3BOIHOM.

N3ydyenne u GoOpMyIHpOBaHHE €€ MEXaHUYECKOTO H
T€OMETPUUYECKOTO  CMBICIIA, HW3y4Y€HHE  aJTOpPUTMA
BBIUHUCJICHUA HpOHBBOI[HOﬁ Ha anMepe BBIYHUCJIICHUA
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MTHOBEHHOH CKOPOCTH H YIJIOBOTO KO3 dUIHEHTA
KacaTeJIbHOM.

CocraBreHue ypaBHEHHsI KacaTelbHOW B 0OIIEM BHJE.
VYcBoenue mpaBun  audQepeHIUpOBaHUs,  TaOIUIIBI
MPOU3BOJHBIX 3JEMEHTAPHBIX (DYHKUUN, NpUMEHEHHE
s auddepeHnupoBanus  GYHKUUH, COCTaBIICHUS
YpaBHEHUS KacaTeIbHOM.

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

IIpoBeneHne ¢ MOMOILBIO NMPOU3BOAHON HCCIIEIOBAHUS
dbyHKIMH, 3a7aHHONU (OpMYITOi.

YcraHoBIIEHHE CBA3HM CBOMCTB (DYHKIIMM U MPOU3BOIHOMN
o uX rpadukam.

[IpumeHeHne NpPOU3BOAHOM [JIsl pELICHUS 3aJad Ha
HaXO0XJCHUE HauOOJbIIEro, HAMMEHBIIErO0 3HAYEHUS M
Ha HaXO0XKJIEHUE SKCTPEMyMa

IlepBooOpa3Hasi 1 MHTerpaJ

O3HakoOMJIEHHE C MOHSTHEM UHTerpaia u
nepBooOpazHoil.  M3ydeHue mpaBusia  BBIUYMCICHUS
nepBooOpasHoi u Teopembl HeroTona— JleliOHua.
Pemenne 3amau Ha CBSI3p MEPBOOOpa3HOW U ee
MIPOM3BOTHOM, BRIUMCIICHUE TIEPBOOOPA3HOM ISl TaHHOU
GbyHKIMN.

Pemenune 3amay Ha TNpUMEHEHHE HHTErpaisa Juis
BBIYUCIICHUSA q)HBI/IHGCKI/IX BCJIIMYUH U HHOHlaﬂeﬁ

YPABH

EHUA 1 HEPABEHCTBA

YpaBHeHUs] M CHCTEMBI
YPaBHEeHUM
HepaBencrBa u cucreMbl
HEPaBEHCTB C ABYMS
nepeMeHHbIMH

O3HaKOMJIEHHE C MPOCTEHIIMMH CBEIEHUSMU O KOPHSIX
anreOpanvyeckux ypaBHEHUH, MOHATUSAMHU HCCIIEIOBAHUS
YPABHEHUU U CUCTEM YPaBHEHUM.

N3ydyeHnue Teopuu pPaBHOCWIBHOCTH YpPaBHEHUU M €€
IIPUMEHEHMUSL. [ToBTOpEHME 3anmcu pelieHus
CTaHJApPTHBIX ypaBHEHHUH, MPUEMOB MpeoOpazoBaHuUs
YpaBHEHMH JUIsl CBEJIEHUS K CTAaHIaPTHOMY YPAaBHEHMUIO.
Pemenne palMOHAIbHBIX, UPPALMOHAIBHBIX,
[IOKA3aTeIbHBIX U TPUTOHOMETPUYECKUX YpPAaBHEHUU M
CUCTEM.

Hcnonb3oBaHne CBOHCTB M TpaduKOB (GYHKIMNA s
pemieHus ypaBHeHui. [loBTOpeHME OCHOBHBIX MPUEMOB
pELIEHUs CUCTEM.

Pemienne ypaBHEHHMII C TPUMEHEHUEM BCEX MPHUEMOB
(paznmoxeHUsT Ha  MHOMKUTENIM, BBEIEHUS  HOBBIX
HEU3BECTHBIX, TIOJICTAHOBKH, TPaQUUIECKOTO METO/aA).
Pemenne cucrtem  ypaBHEHUH C  IIPUMEHEHUEM
Pa3IUYHBIX CITOCOOOB.

O3nakomisieHHEe C OOIIMMHU  BONPOCAMU  PEIICHUS
HEpPAaBEHCTB U MHCIIOJIb30BAHHE CBOWMCTB U TIpaduKoB
(GyHKUIMN TpU peIIeHUH HEPABEHCTB.

PemeHne HepaBeHCTB W CHCTEM HEPABEHCTB C
MPUMEHEHHEM PA3JIUYHBIX CIIOCOOOB.

[IpuMeHeHne MaTeMaTUYeCKHX METOJOB I PELICHUS
COoZIep KaTeNbHBIX 3a/1a4 M3 Pa3JInYHbIX 00jacTell HayKu
U npakTUKU. IHTepnpeTupoBaHue pe3yabTaToOB ¢ Y4ETOM
pealbHBbIX OIPaHUYEHUN
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3JEMEHTBI KOMBUHATOPUKHA, TEOPUM BEPOSITHOCTEN U CTATUCTHKH

OCHOBHBIE MOHATHUS
KOMOMHATOPUKH

W3yuenne npaBuiia KOMOMHATOPUKHA U IPUMEHEHUE TIPU
peleH KOMOMHATOPHBIX 3ajau.

Pemenne KoMOMHATOPHBIX 3a7ad METOAOM Iepedopa u
IO NPABUJIYy YMHOXKCHHSL.

O3HakomJieHME €  MOHATUAMHU  KOMOMHATOPHKH:
pasMEUICHUSMH, COYETAaHUSAMH, IIE€PECTAaHOBKAMU U
(dbopmynaMu Al KX BBIYMCICHHUS.

OObsicHeHHe M TpUMEHeHue (HOpMyJ Ul BBIYMCICHMS
pPa3MEILEeHUM, IEPECTAHOBOK U COYETAHUM IPU PEILCHUU
3az1ad.

OsnakomiieHre ¢ OuHoMOoM HbroTOHA M TpeyroIbHUKOM
[Tackans.

Pemenune mnpakTuyeckux 3adad C  MCIOJIb30BAaHUEM
MOHATUHI U IPaBUI KOMOMHATOPUKHU

DJIeMeHThI TeOpPHHU BEPOATHOCTE

N3yuenne KIacCMYECKOro OMpEeNeNeHUsT BEPOSITHOCTH,
CBOWCTB BE€POSITHOCTU, TEOPEMBI O CYMME BEPOSITHOCTEH.
PaccmoTpenne npuMeEpOB BBIYUCIICHUS BEPOSITHOCTEH.
Pemenne 3amay Ha BEIYHMCIIEHUE BEPOSITHOCTEH COOBITHIA

IIpencraBiieHne JaHHBIX
(TadJauubl, TMArpamMmbl, rpagukn)

O3HakoMJICHHE C TPEACTABICHUEM YHCIOBBIX JAHHBIX H
UX XapaKTEePUCTUKAMH.

Pemienue npakTudeckux 3a1ad Ha 00pabOTKY YHCIOBBIX
JTAHHBIX, BBIYHUCICHHE X XapaKTEPUCTHK

I'EOMETPUA

IIpsiMble 1 MJIOCKOCTH B
NMPOCTPAHCTBE

dopMynupoBka U MIPUBEJICHNE J0KA3aTeIbCTB
MPU3HAKOB B3aUMHOTO PACMHOJIOKEHHUS TMPAMBIX U
IJI0CKOCTeN. Pacrno3HaBaHme Ha deprexax M MOJEIAX
Pa3IMYHBIX CIy4aeB B3aUMHOTO PACHOJIOKEHUS MPSMBIX
U IUIOCKOCTEH, apryMEHTHPOBAHHE CBOUX CYXKICHU.
DopMyJIMPOBAHUE OIPEICIEHNUM, TPU3HAKOB U CBOWCTB
MapajuleJbHbIX W NEPHEHAUKYJISPHBIX  IIOCKOCTEM,
JBYTPAHHBIX U JIMHEUHBIX YTJIOB.

BeinonHeHne nDOCTpOEHUs YIJIOB MEXKAY MNPSIMbIMH,
NpsIMOM W IJIOCKOCTBIO, MEXKIY IUIOCKOCTAMH TIO
OMMCAHUIO U PAaCIO3HABAHNUE UX HA MOJEIIAX.
IIpuMeHeHHEe NPU3HAKOB U CBOMCTB  PAaCIOJIOKEHUS
MPSAMBIX U IJIOCKOCTEN MPH PELICHUH 3a1a4.
N3o00paxkeHne Ha pUCYHKAX M KOHCTPYHPOBAHHE Ha
MOJEJIAX MEPHEHIUKYISIPOB U HAKIOHHBIX K IIJIOCKOCTH,
MpSIMBIX, TapaJUICIbHBIX IUIOCKOCTEH, YIJIOB MEXIY
OpsIMOM M TUIOCKOCTBIO M OOOCHOBAaHHE TMOCTPOEHUS.
Pemenue 3agau  Ha BBIUMCIEHHE TIE€OMETPUUECKHUX
BennuuH. OmNKChIBaHWE pacCTOSHUA OT TOYKH [0
IJIOCKOCTH, OT TMPAMOM 0 IUIOCKOCTH, MEXIY
IJIOCKOCTSIMU, MEXKIY CKPEIIMBAIOIIUMUCA MPSIMbIMH,
MEXY TPOU3BOIBHBIMU (PUTYpaMU B TPOCTPAHCTBE.
@opMyIHpPOBaHHE U JI0KA3BIBAHUE OCHOBHBIX TEOPEM O
paccTostHusIX  (T€OpEM  CYILECTBOBaHUS, CBOMCTBA).
N300paxkeHne Ha yeprexax U MOJEISIX PACCTOSHUS U
o0OCHOBaHME CBOMX cyxneHuidd. Omnpenenenue u
BBIYMCIICHHE PACCTOSHUMN B npocTpaHcTBe. [IpumeHeHue
dbopMynl U TeopeM IUTAHHUMETPUM ISl PEIICHUs 3ajad.
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O3nakomiieHne c MTOHSATHEM napajyIeIbHOTO
IIPOCKTUPOBAHUSA U €ro cBoMcTBaMH. POpMyIHpOBaHUE
TEOpeMbl O IUIOIIAJAA  OPTOTOHAJIBHOM  MPOEKIINH
MHOT'OYTOJIbHUKA.

[Ipumenenne Teopuu Isi 0OOOCHOBAHHS TIOCTPOCHHUH H
BBIYMCIICHUH.

ApryMEHTHPOBaHUE CBOHMX CYXACHHA O B3aUMHOM
PaCTONI0KEHUU MPOCTPAHCTBEHHBIX PUTYD

MHOrorpaHHuKH

Onuncanne W XapakTEpUCTUKA  PA3NIMYHBIX  BHJIOB
MHOTOTPaHHUKOB, IIE€PEYUCIIEHUE HX DJJIEMEHTOB H
CBOMCTB. M300pakeHre MHOTOTPaHHUKOB U BBITIOJTHEHUE
IIOCTPOEHHUS Ha  H300pakeHUsIX u MOJEIIAX
MHOT'OTPaHHUKOB.

BrplunciieHne JIMHEHMHBIX 3JEMEHTOB U YIJIOB B
MIPOCTPAHCTBEHHBIX KOH(UTYpAIUIX, apTyMEHTUPOBaHHE
CBOUX CYXICHUMU.

XapakTepucTuka U HM300pakeHHE CEUeHHUs, pPa3BEPTKHU
MHOT'OTPaHHUKOB, BBIYHCIICHHE iouaaen
noBepxHocTel. [locTpoeHune mpocTelmumx ceueHuid Kyoa,
npu3Mbl, nupamusl. [Ipumenenue ¢GakToB U CBEACHUMN
13 INIAHUMETPUU.

O3HakOMJIEHME C BUAAMHM CHUMMETPHIl B IPOCTPAHCTBE,
dhopmynupoBaHue onpeaeIeHu I u CBOMCTB.
XapakTepucTuka CHMMETPUM  TEl  BpallleHHs U
MHOT'OTPaHHUKOB.

IIpuMeHeHre CBOMCTB CUMMETPHUH IIPU PELICHUU 3a]ad.
Hcnonb3oBanue MpUOOPETEHHBIX 3HAHUU JUIst
UCCIIEIOBaHUsI M MOJEIMPOBAHUS HECIOKHBIX 3a/ad.

N3o06paxenue OCHOBHBIX MHOTOTPaHHHUKOB u
BBITIOJIHEHUE PUCYHKOB I10 YCIOBUAM 3a7a4
TeJia ¥ MOBEPXHOCTH BpallleHUS O3HakomiieHne c BUJIaMU Ten BpallleHus,

dbopMynupoBaHHE WX  ONPENEICHUA U  CBOWCTB.
@opMyIHpPOBaHUE TEOPEM O CEYEHUH IIapa MIOCKOCTHIO
Y TUTOCKOCTH, KacaTenbHOU K cepe.

XapakTepucTuka M M300pakKeHHEe TeJ BpalleHMs, HUX
pa3BEpPTKH, CEUECHUS.

Pemrenne 3amay Ha MOCTPOEHHE CEUEHUN, BBIYHMCIICHHE
JUIMH, PpacCTOSAHUM, yrioB, muomane. IIpoBeneHue
JOKA3aTeNIbHbIX PACCYKJIECHUM IpU pEUIeHUW 3a7ad.
IIpuMeHeHHEe CBOMCTB CUMMETPHUU IIPU PELICHHUH 3ahad
Ha TeJla BpallleHusi, KOMOWHAIUIO Tel.

N300pakeHNe OCHOBHBIX KPYTJIBIX TET WM BBITIOJHEHUE
PUCYHKA IO YCIIOBUIO 3a7a4u

HN3mepenus B reomeTrpuu

O3HakOMJICHHE C TOHATUSAMHU IUIOMATU U 00BbeMa,
aKCMOMaMH U CBOWCTBAaMH.

Pemienue 3amady Ha BBIYMCICHHE IUIOLIAJAEH IIOCKUX
¢buryp ¢ NPUMEHEHHEM COOTBETCTBYIOIMIUX (GOpPMYyNI U
(aKTOB U3 IUIAHUMETPHH.

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

W3yuenne ¢GopMyn s BBIYMCIEHHUS  IUIoHIanei
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MOBEPXHOCTE MHOTOTPAHHUKOB M TEJ BpallCHUS.
O3HaKOMIJICHHE C MCTOJOM BBIUKCJICHHS ILJIOIIAIN
MMOBEPXHOCTH C(ephl.

Pemenue 3aay Ha BBIYMCIIEHHE TIOMIAAECH TOBEPXHOCTH
MPOCTPAHCTBEHHBIX TEJ

KoopanHaTtsl 1 BeKTOPbI O3nakomieHue C TOHATHEM BekTopa. W3yuyenue
JNEKAPTOBOM CHUCTEMBI KOOpPAMHAT B IPOCTPAHCTBE,
MOCTPOCHHUE TIO 3aJaHHBIM KOOpPJIMHATAM TOYEK W
IIJIOCKOCTEM, HAX0XkKIEHUE KOOPAUHAT TOYEK.
Haxoxnenne ~ ypaBHEHUH  OKpPYXKHOCTH,  cepsl,
IJTIOCKOCTH. Bhruncienrne paccTOIHUN MEXKy TOUKaMH.
N3yuenne CBOWCTB BEKTOPHBIX BEJIWYUH, MPaBUII
pa3iioKEHUs BEKTOPOB B TPEXMEPHOM IPOCTPAHCTBE,
MpaBUJl  HAXOXKJIEHHMS  KOOpPAMHAT  BEKTOpa B
MpPOCTPAHCTBE, MpaBUJl  JEHCTBUH C  BEKTOpaMH,
3a/IaHHBIMUA KOOPJAMHATAMH.

[IpuMmeHeHue Teopru NMpU PEUICHUH 3a]1a4 Ha JEUCTBUSA C
BEKTOPAMH.

N3yueHne  ckanspHOro  MNpPOU3BEACHUS  BEKTOPOB,
BEKTOPHOTO  YpaBHEHUs MPsSMOM U  TUIOCKOCTH.
[IpumeneHnne Teopuu Mpu pelieHuu 3aa4d Ha JEHCTBUS C
BEKTOpaMM,  KOOPJMHATHBIA  METOJ, [PUMEHEHHUE
BEKTOPOB I  BBIUYMCIEHUA BEIUYMH YIJIOB H
pacctostHui.  O3HaKOMJIEHME C  JOKa3aTeIbCTBAMHU
TEOPEM CTEPEOMETPUM O B3aUMHOM DPACHOJOKEHUHU
MPSIMBIX U IJIOCKOCTEHN C UCMOJIB30BAaHUEM BEKTOPOB

3. YCJIOBUA PEAJIU3AIIUU YYEBHOU JUCIHUILIUHBI

3.1. TpeOoBanusi K MHUHUMAJIBHOMY  MATEPUAIbLHO-TEXHHUYECKOMY
o0ecrneYeHn 1o
Peanuzanus yueOHON AUCHMIUIMHBI TpeOyeT HAIMYMS y4eOHOro KaOuHeTa

MaTEeMaTUKH.
[Tomenienne kaOWHETa JIOJDKHO YIOBJIETBOPATH TpeboBaHusiM (CaHUTapHO-
amuaEeMHUONIoOTHYeCKUX TpaBmil U HopMaTuBOB (CaulluH 2.4.2 Ne 178-02) u ObITh
OCHAIIIEHO TUMOBBIM 00OPYJOBAaHMEM, YKa3aHHBIM B HACTOAILIUX TPEOOBAHUSX, B
TOM YHCJIE CHEHUATU3UPOBAHHON y4eOHOUW MeOeIbl0 M CpeicTBaMu OOy4YEHHS,
JNOCTAaTOYHBIMM  JJI1  BBIMOJHEHUsT TpPeOOBAaHMM K YPOBHIO  MOATOTOBKHU
00yJaroImMXcs.
B xabunere m0mKHO OBITh MYJBTHMEAWHHOE OOOPYIOBAaHHE, IOCPEIACTBOM
KOTOPOTO YYacTHHKH 0Opa30BaTEeNbHOrO MpoIllecca MOTYT IPOCMaTpUBAThH
BU3YyalbHYI0O HMH(QOpPMAIMIO MO  MaTeMaThKe, CO3[aBaTh  IPE3CHTAIIHH,
BUJICOMATEPHUAIIBI, HHBIE JJOKYMEHTHI.
B coctaB yueOHO-METOIWYECKOTO W MaTepUalIbHO-TEXHUYECKOTO 00ecredeHHs
porpamMMbl Y9€OHON AUCITUTUTHHBI «MaTeMaTiKa» BXOIST:

* MHOTO(YHKIIMOHAJIbHBIA KOMILJIEKC MPENOo1aBaTelis;

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

* ”HPOPMALIMOHHO-KOMMYHHUKATHUBHbBIE CPEJICTBA;

21




* SKPaHHO-3BYKOBBIE MTOCOOWS;

* KOMIUTICKT TEXHHUYECKON JOKYMEHTAIlMH, B TOM YHCJIE MMAclopTa Ha CPeICcTBa
00y4eHUS, MHCTPYKIIMH 110 UX MCIIOJIb30BAHHUIO M TEXHUKE O€30IMaCHOCTH;

* OuOIMOTEYHBIN HOH/I.

3.2. UndpopMaunoHHoe odecnevyeHne o0yueHust
Ilepeyenbr pexkoMeHAyeMbIX Y4eOHbIX wu3aaHuid, HMHTepHeT-pecypcos,

AOTOJIHUTEIbHOM JTUTEPATYPBHI

OcHOBHas TUTEpaTypa:

No HUcTtounuk
/11
1 bammakos M.M. MaTtemaruka: anredpa 1 Hadajla MaTEMaTUYECKOTO

aHaian3a, TeOMETpUs: yUeOHUK JIJISl CTY/l. YUPEXACHUM cpell. mpod.
obpazoBaHusl. - 4-¢ usa., crep. / M.M.bammaxkos. - Mockpa: UL
"Axagemus", 2017. - 256 ¢c. — ISBN 978-5-4468-5988-7. — Tekcr :
HEMOCPEACTBEHHBIN.

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

3 Bricmas MmaTeMaTrka : y4eOHHUK U IPAKTUKYM JJISI CPETHETO
npodeccuonanbHoro oopazoBanus / M. b. XpuryHona [u 1ip.] ; moa ooOmieit
penakuuent M. b. Xpunynosou, 1. W. Llpiranok. — Mocksa : M3naTenbcTBo
Opaiit, 2020. — 472 c. — (ITpodeccuonansHoe 06pa3zoBaHue). —

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

JlononHurtenbHas JUTEpaTypa:

Ne | UcTtouHuk
/o

4 boromosnios H.B. IIpaktuueckue 3anatus no mareMatuke. B 2-x 4. Hacts 1.:
yuebHoe nmocooue jis CII0 / H.B.boromonos. — 11-e u3a., nepepad. u
non. — Mockaa : FOpaiit, 2019.— 326 c. (Cepus : [IpodeccuonanpHoe
obpazoBanue). — ISBN 978-5-534-08799-4. — TekcT : HENOCPEICTBEHHBIN.

5 boromosnios H.B. Ilpaktuueckue 3anatus no mareMatuke. B 2-x 4. Hacts 2. :
yuebHoe nocobue st CI1O / H.B.boromosnos. — 11-e u3a., nepepad. u gom.
— Mockaa : FOpaiit, 2019. — 251 c. (Cepus : IIpodeccuonansaoe
oOpaszoBanue). — ISBN 978-5-534-08803-8. — TekcT : HEOCPEICTBEHHBIH.

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

Jlopogheesa, A. B. Marematuka. COOpHHK 3a/1a4 : Y4eOHO-TIPAKTUUECKOE
nocobue i cpeaHero npodeccuoHaaIbHOTO 00pa3zoBaHus /
A. B. lopodeeBa. — 2-e u3a. — Mocksa : znarensctBo FOpaiit, 2020. —
176 c. — (ITpodeccuonanproe odbpazoBanne). — ISBN 978-5-534-08796-3.
— Texcr : anexrponnsii / IBC IOpaiit [caiiT]. — URL:

(mara obpamenus: 01.06.2022).

NudopmarmonHbie 371€KTPOHHO-00pa30BaTEIbHBIE PECYPCHI:

Ne | UcTounuk

n/n

1 DnekTpoHHas oubnmroreunas cucteMa «budmoTex. MU3narenbctBo KV »
https://mgri-rggru.bibliotech.ru

2 DOnexkTpoHHO-OMOMmMoTeyHass cuctema «M3gatenbctBo  Jlawb»/ koML
NuxenepHo-Texunueckue Hayku (TromI['Y)
www.e.lanbook.com

3 OnexTpoHHO-OMOMMoTeyHass cuctema elibrary» / IlpaBoobGnagatens:
OO611ecTBO ¢ orpaHruYeHHON 0TBETCTBeHHOCTHIO «PYHOby» (RU)
https://elibrary.ru

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

online.ru

[Iepnoanueckue nu3nanus:

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

BECTHHUK BOPOHEXCKOI'O TOCYIAPCTBEHHOI'O
YHUBEPCUTETA. CEPUS : DU3SUKA. MATEMATUKA : Hay4yHbBIi
KypHaII / yupenuTenb : BoOpoHexXCKUi TOCyJapCTBEHHBIN YHUBEPCUTET. —
Boponex : 2000 — .— Yucno BeimyckoB B roa: 4. — ISSN neuarnoi
Bepcun: 1609-0705. — Tekcr : anextponnsiii // DBC elibrary [caiiT]. — URL
: https : //elibrary.ru (mata oopamenwns: 01.06.2022)

4. KOHTPO.Ib Y OIIEHKA PE3YJbTATOB OCBOEHUS YUYEBHOUI

JANCHUIIJIINHBI
KoHnTpoibr W omeHka pe3ylbTaTOB OCBOCHHS YYEOHOW JTUCHUIIIIMHBI

OCYIICCTBJLCTCA IIPCIIogaBaTCJICM B IIPOLOECCEC MPOBCACHUA IMPAKTHYCCKHUX
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3aHATUA W Ja0OpaTopHbIX padoT,

TCCTUPOBAHUA, a4 TAKIKC BBIIOJHCHUA

00yJarOIMMUC UHANBUIYAIbHBIX 3aaHUMN, TPOCKTOB, UCCIICIOBAHUI.

PesynbTaTnl 00yyeHus
(oCcBOEHHBbIE YMEHMSI)

@DopMBbI U METObI KOHTPOJISI M OLIEHKH
pe3yJbTaToB 00y4YeHust

* IUYHOCHHDBIX:

—c(hOpMUPOBAHHOCTh ~ NPEACTABICHUNA O
MaTEMAaTHUKE KaK YHUBEPCAJIBHOM SI3BIKE
HayKH, CPEJICTBE MOJCINPOBAHMS BJICHUIN U
IIPOLIECCOB, UAEIX U METOJaX MaTEMaTHKU;

KoHnTtposbHas pabora.
9KCHepTHaH OLCHKA BBIITOJIHCHU A
MPaKTUYECKOU PabOTHI.
9KCHepTHaH OLCHKA BBIITOJIHCHU A
CaMOCTOSITEIIbHOU paOOTHI.

- MOHMMaHUE 3HAYUMOCTHU MaTeMaTHKHU IS
Hay4YHO-TEXHUYECKOTO nporpecca,
c(hOpMUPOBAHHOCTh OTHOIICHHUS K
MaTeMaTHKE KaK K YaCTH O0IIeYeIOBEYeCKON
KYJIbTYpbl ue€pe3 3HAKOMCTBO C HCTOpHEH

KoHnTtposbHas pabora.
9KCHepTHaH OLCHKA BBIITOJIHCHU A
MPaKTUYECKOU PabOTHI.
9KCHepTHaH OLCHKA BBIITOJIHCHU A
CaMOCTOSITEIIBHONU paOOTHI.

pa331/1T1/1;1 MaTE€MAaTUKU, BBOHIOHHeﬁ

MaTeMaTH4YeCKUX UJICH;

—pa3BUTHE JIOTUYECKOI0 mbinuieHus, | KonrponbsHas padora.
MIPOCTPAHCTBEHHOTO BOOOpaXeHus1, | DKCIEepTHAs OIIEHKA BBHITOJTHEHUS

AITOPUTMHUYECKON KYJIbTYPbI, KPUTUYHOCTH
MBIIIICHUSI Ha YPOBHE, HEOOXOIMMOM IS
Oynymieit mpodeCcCHOHATBHOM IeATENHHOCTH,
Ui TPOAOJDKEHHsT — O0Opa3oBaHUs |
camMo00pazoBaHus;

PaKTUYECKON paboTHI.
DKcnepTHas OI[CHKA BBITOJTHEHHS
CaMOCTOSITENIbHON PaOOTHI.

—OBJIAJICHHE MAaTEeMAaTUYCCKUMHU 3HAHUSMHU U
YMEHUSMH, HEOOXOTUMBIMH B MTOBCETHEBHOM
KHU3HH, TUIst OCBOCHUS CMEXHBIX
€CTECTBEHHO-HAYUHBIX TUCUUTUIAH u
JUCIUTUTHH TIPO(ECCHOHANBHOTO ITUKJIA, JIJIS
NOJy4YeHus: oOpa3oBaHUs B O0JIACTIX, HE
TpeOyomuX yriyOJIeHHOW MaTeMaTH4eCKOM
HOJTOTOBKH;

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

—TOTOBHOCTb U CIOCOOHOCTh K
o0pa3oBaHMIo, B TOM quclie
camMo00pa3oBaHUIO, Ha TIPOTSHKCHHH BCEH
KU3HU;  CO3HATENIbHOE  OTHOIIEHHE K
HETPEphIBHOMY 00pa30BaHUIO KaK YCIOBHIO
YCIIELIHOM npodeccuoHaTbHON u
OOIIECTBEHHOH NI TEILHOCTH,

KoHnTtponbHas pabora.
9KCHepTHaH OLCHKA BBIITOJIHCHU A
MPaKTUYECKON PabOTHI.
9KCHepTHaH OLCHKA BBIITOJIHCHU A
CaMOCTOSITEIIbHOW PaOOTHI.

—  TOTOBHOCTb U  CHOCOOHOCTH K
CaMOCTOSTEIIBHOU TBOPYECKOMN u
OTBETCTBEHHOH NEATEIbHOCTH;

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

—TOTOBHOCTh K KOJUIGKTHBHOW paboTe,
COTPYIHUYECTBY CO  CBEpPCTHUKAMHU B
o0pa3oBaTeNnbHOM, OOIIECTBEHHO MOJE3HOM,
y4eOHO-UCCIIeI0BATEILCKOM, TMPOEKTHOW U
JPYTUX BUJAX IEATEIBHOCTH;

KontponsHas pabora.
DKcnepTHas OI[EHKA BBITOTHEHHS
NPaKTUYECKOH paboTHI.
DKcnepTHas OI[CHKA BBITOJTHEHHS
CaMOCTOSITENIbHOW PaOOTHI.
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—OTHOIIICHUE K npodecCuoHAITBHON
ACATCIIbBHOCTH KaK BO3MOXKHOCTHU YYaCTHUs B
peleHnH JMYHBIX, OOIIIECTBEHHBIX,
TOCydapCTBCHHBIX, OGH.IGHaI_[I/IOHaHBHBIX
npo0Jem;

KoHnTtponbHas pabora.
9KCHepTHaH OLCHKA BBIITOJIHCHU A
MPaKTUYECKOU PabOTHI.
9KCHepTHaH OLCHKA BBIITOJIHCHU A
CaMOCTOSITEJIbBHOU PaOOTHI.

® Memanpedmemnblx:
~YMCHHUEC CaMOCTOATCIBHO ONPCACIATH LEIIN
JACATCIIBHOCTH )51 COCTaBJIATH IIJ1aHbI

NEeSITeIbHOCTH; CaMOCTOSITENIEHO
OCYIIECTBIIATD, KOHTPOJIMPOBATH "
KOPPEKTUPOBATh NesITeNIbHOCTD;

UCIIOJIb30BaTh BCE BO3MOXHBIE PECYPCHI IS
JOCTHKEHHUSI  TOCTaBJICHHBIX  Ieed |
peanu3auuu MJIAHOB e TeIbHOCTH;
BbIOUpaTh  YCIHEIIHbIE CTpaTeruu B
pPa3ITUYHBIX CUTYAILUSX;

KontponsHas pabora.
DKcnepTHas OI[EHKA BBITOJTHEHHS
PaKTUYECKON paboTHI.
DKcnepTHas OI[EHKA BBITOJTHEHHS
CaMOCTOSITENIbHOU PaOOTHI.

— yMEHHE TpPOAYKTHBHO OOIAThCS U
B3aMMOJICHICTBOBAThH B MPOIIECCE COBMECTHOU
NeSITeTbHOCTH, YYUTHIBATH TO3HUIUU JPYTHX
YYaCTHUKOB  JIEATEIBHOCTH, 3(PPEKTUBHO
paspeniaTh KOH(IJIUKTHI,

OK3aMeH.

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

— BJJAJAC€HHUEC HaBbIKaMUu HO3HaBaTeJIbHOI>'I,
y4eOHO-UCCIIEIOBATEILCKOM W TPOSKTHOU
JACATCIIbHOCTH, HaBbIKaMU paspcuicHu-d
npoOjieM; CHOCOOHOCTh M TOTOBHOCTh K
CaMOCTOATCIIBHOMY IMMOUCKY METOOOB
pelIeHns MPaKTUYECKUX 3a/1a4, MPUMEHEHHIO
PA3JINYHBIX MCTOJOB IMTO3HAHUS,

DK3aMeH.

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

— TOTOBHOCTD n CITOCOOHOCTD K
CaMOCTOSTEIILHOU UH(POPMAIIMOHHO-
IT03HABATEILHON  JIEITENHHOCTH, BKIIIOYAs
YMGHI/IG OpI/IeHTI/IpOBaTBCSI B pa3quHbe
UCTOYHUKAX  HHpOpMAIMK, KPUTHUCCKH
OLICHUBATh u HMHTEPIPETUPOBATH
UH(GOPMAIIHIO, TMOJIYYaeMyI0 U3 Pa3IuYHbBIX
HCTOYHMUKOB;

DK3aMeH.

3KCHepTHa$I OLCHKA BBIITOJIHCHU A
MPaKTUYECKOU PabOTHI.
3KCHepTHa$I OLCHKA BBIITOJIHCHU A
CaMOCTOSITEIIbHOU PaOOTHI.

- BJIaACHUC SA3BIKOBBIMH CpeacrBaMu:
YMCHHUC SCHO, JIOTUYHO W TOYHO MH3JIaraTb
CBOIO TOYKY 3pCHUA, HCIIOJIb30BaTh
AZICKBATHBIC A3BIKOBLIC CPCACTBA,

OK3aMeH.

YcTHBIM onpoc.

DKcnepTHas OI[EHKA BBITOJTHEHHS
PaKTUYECKOH paboTHI.
DKcHepTHas OI[EHKA BBITOJTHEHHS
CaMOCTOSITENIbHOW PaOOTHI.

— BJIaJcHHE HaBBIKAMHU I103HABATCILHOM
pedIeKcuu Kak OCO3HaHUS COBEPIIAEMBIX
JIEUCTBUA M MBICIUTEIBHBIX MPOIECCOB, HX
pe3yJIbTaTOB MU OCHOBAaHWM, T'PaHUL] CBOETO
3HAHUSA U HE3HAHMS, HOBBIX IO3HABATEILHBIX
3a1a4 u Cpe,Z[CTB JJIA UX JOCTHIXKCHHUA,

YcTHBIM onpoc.

TectupoBanue.

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

— LEJNEeYCTPEMJIEHHOCTh B IIOMCKax U
OPUHITUUA PEIICHUH, COOOpa3UTENbHOCTh U
UHTYULUSA, PAa3BUTOCTb IPOCTPAHCTBEHHBIX

YcTHBIM ompoc.
DKcnepTHas OI[CHKA BBITOJTHEHHS
NPaKTUYECKON paboTHI.
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MIPEICTABICHU; CIIOCOOHOCTH
BOCIIPUHUMATH KPacoOTy U TAPMOHUIO MUDA;

DKcnepTHas OI[EHKA BBITOJTHEHHS
CaMOCTOSITENIbHOU PaOOTHI.

* npeOMemHuIX:

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

YcTHBIN onpoc.

TectupoBanue.

OKcrnepTHas OLEHKa BBIIIOJTHEHUS
PaKTUYECKOH paboTHI.
OKclnepTHas OLEHKA BBIITIOJIHEHUS
CaMOCTOSITENIbHON PaOOTHI.

— c(opMHUPOBAaHHOCTh MPEJCTABICHUNA O
MaTEMATHYECKUX MOHATHUAX KaK BaKHEUIINX
MaTE€MaTUYeCKUX MOJACIAX, I103BOJIAIOLINX
ONMCHIBATh U HM3y4aTh Pa3HbIE MPOLECCH U
SIBIICHUS; ITIOHUMaHUE BO3MOKHOCTH
AKCHOMaTHYECKOTO ITOCTPOCHHUS
MaTEMaTUYECKUX TEOPHI;

TectupoBanue.

OKclnepTHas OLEHKA BBIIOJIHEHUS
NPaKTUYECKON paboTHI.
OKcIepTHas OLEHKA BBIIIOJIHEHUS
CaMOCTOSITENIbHON PaOOTHI.

— BJAaJCHME METOJAMH JOKa3aTelIbCTB U
ITOPUTMOB peuieHus, yMEHUe HX
MPUMEHATh, TPOBOJUTH  JIOKAa3aTEIbHBIC
paccyXJ1eHHs B X0/ pellIeHUs 3a/ay;

TectupoBanue.

9KCHepTHa5I OLCHKA BBIITOJIHCHU A
MPaKTUYECKOU PabOTHI.
9KCHepTHa5I OLCHKA BBIITOJIHCHU A
CaMOCTOSITEJIbBHOU PaOOTHI.

— BJIaACHHUC CTaHAApTHBIMU  I[MPpUCMaMHU

PEIICHUA palrOHAIbHBIX n
HppannuoHalbHbIX, IMIOKa3aTCIbHBIX,
CTCIICHHBIX, TPUTOHOMCTPHYCCKUX

YpPaBHEHUH M HEPABEHCTB, HX CHUCTEM;
HCIIOJIB30BaHUE TOTOBBIX KOMIIBIOTEPHBIX
IporpamMm, B TOM 4YHCIIE U IIOHUCKA ITyTH
pelleHnss M WUIIOCTPalMM  PEIICHUS
YPaBHEHUN U HEPABEHCTB;

TectupoBanue.

OKcIepTHas OLEHKA BBIIIOJIHEHUS
PaKTUYECKON paboTHI.
OKcrnepTHas OLEHKa BBIIOJIHEHUS
CaMOCTOSITENIbHOU PaOOTHI.

— c(opMHUPOBAaHHOCTH TPENCTABICHUA 00
OCHOBHBIX IIOHATHUAX MaTeMaTHU4dYCCKOIo
aHaJIM3a M UX CBOMCTBAX, BJaJICHUE YMEHUEM
XapakTepu3oBaTh  MOBEACHHE  (YHKLHUH,
UCIIOJIb30BaHUE TOJYYEHHBIX 3HAHWM JUId
OIIMCaHuA n aHaJin3a PCAJIBbHBIX
3aBUCHUMOCTEH;

YcTHBIM onpoc.

DK3aMeH.

TectupoBanue.

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

— BJIaA€HHUC OCHOBHBIMHU MOHATUAMHU O
TUTOCKUX " MIPOCTPAHCTBEHHBIX
TreOMETPUYECKUX (HUrypax, HX OCHOBHBIX
CBOWCTBaX; C(HOPMUPOBAHHOCTH  YMEHHSI
pacmo3HaBaTh TeoMeTpUdYecKkue (UTYpHl Ha
YepTekax, MOJENIAX M B PEaTbHOM MHpE;
[IPUMEHEHUE HM3Y4EHHBIX CBONCTB
reoMeTpuueckux ¢Guryp u GopMmyn A
pelIeHusT TeOMETPUYECKHUX 3a/lad W 3aaad C
NPaKTUIECKUM COJICPKAHUEM;

YcTHBIM onpoc.

OK3aMeH.

TectupoBanue.

OKcInepTHas OLEHKA BBIIIOJIHEHUS
PaKTUYECKON paboTHI.
OKcIepTHas OLEHKA BBIIOJIHEHUS
CaMOCTOSITENIbHON PaOOTHI.
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— c(opMHUPOBAaHHOCTh MPEJACTABICHUNA O
mpoueccax M SABICHUAX,  MMEIOLIUX
BEPOATHOCTHBIN XapakKTep, CTaTUCTUYECKUX
3aKOHOMEPHOCTAX B  pPEAIbHOM  MHDE,
OCHOBHBIX IOHSATHAX DJIEMEHTAapHOM TEOPHH
BEPOSATHOCTEM; YMEHHUI HaXOOUTh Hu
OLICHMBATh  BEPOSATHOCTH  HACTYIUICHUS
COOBITUII B MPOCTEHIINX NPAKTUYECKUX
CUTyallUsIX W OCHOBHBIE XapaKTEPUCTUKH
CIIy4alHBIX BEJIMYUH;

OK3aMeH.

TectupoBanue.

OKcIepTHas OLEHKA BBIIIOJIHEHUS
PaKTUYECKOH paboTHI.
OKcIepTHas OLEHKA BBIIOJIHEHUS
CaMOCTOSITENIbHON PaOOTHI.

— BIIQJCHUE HABbIKAMU UCIOJIb30BaHUsA
TOTOBBIX KOMIIBIOTEPHBIX IIPOrpaMM IIpH
peuieHuu 3a1ay.

YcTHBIN onpoc.

DK3aMeH.

TectupoBanue.

9KCHepTHa$I OLCHKA BBIITOJIHCHU A
MPaKTUYECKOU PabOTHI.
9KCHepTHa$I OLCHKA BBIITOJIHCHU A
CaMOCTOSITEIIbHONU PaOOTHI.
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Paszpaborunkn:

COD MI'PH Ipeno;/laBaTeb %;;é H.C. I'aBpioiikuna
CO® MI'PH MpenoAaBaTehb Z. f;;ﬁ'! I'.H. 3ybkosa
IKcneprbi:

JOKTOP TEXHHHYECKHX HayK,
3aB.Kadenpoil Beiciei
CTH HUTY «MHCuC» MATEMATHKH W HH(OPMATHRH E.I' Kabynoga

{mecTo paBoTsl) (33HAMaEMad J0KHOCTE) ITHCh, HHHIHATBL, HasHIns)

TPenonaBaTeNs MATEMATHIH T/
COD MI'PH uHGOPMATHKH N I'.H.®enoposa

(MecTo paboTh) (3aHHMAEMAR TOMEHOCTE) {NOAITHT. HHHUHATEL, (aMEIHa )



IKCNMEPTHOE 3AKJTHOYEHHE
Ha padouy nporpavmMy yueOHOR AUCIMILTHHBL
«Maremarukar (Dasopelfl YpoBeHB)

21.02.11 I'eopnzaaeckie MeToIR] DOHCKOB H PA3BEIKH MeCTOPOKICHE T01€3HBIX HCKOMAEMBIX.

PazpaboTunkn: 3voxosa [amuaa Hukonaeena B Taepromxusa Haranua CeprecBHa, NpenogagareiH
Crapoockonbekoro thumata  QegepanbHOTO TOCYIAPCTBEHHOND OIOKETHOrD  00paIoBATENBEHOID
vypesigHHA Bricinero oOpazoBadus «Poccrickuii rocy1apeTBeHHEIH 1€010r0pa3ReIOMHE VHHBEPCHTET
uMerH Cepro OpmxoHIKHIEE,

PaGiouas mporpaMma cOCTOHT H3 Hacmoprta padodei nporpamys! yueOHOIH IHCHHIITHELL, CTPYKTYPLI H
NPHMEPHOTO COAEPHAHMA YyueOHOH THCIHIIHALL, YCIOBHH peanu3anuy yueOH0H JHCHHIUTHHLL, KOHTPOIA H
OIEHKH PE3VIRTATOB OCBOEHHA YueOHOH IHCIHIHHEBIL,

B paboueii nporpamve o003HaueHBI 3aJauyd H HeMH y4yeOHOIl IHCHHIUTHHEL, pPEKOMEHIVEMOC
KEOIMYeCTRO YacoB g cnenwankHocTH 210211, npeayemMorpeHdoe MAKCHMANRHOH yueOHOA Harpyssu
obyuaromerocs (351 wac), B Tom aMcne:

—  oba3aTeNsHAA AYIMTOPHAA VueOHad Harpy3Ka obyuatomerocs - 234 gaca;
—  CAMOCTOATENLHAS patoTa/ KOHCYIBTAIINE obyuaromeroca - 111/16 gacos.

Conep:xanie OHCHHNIHHEI O0SCIICUHBACT IOCTHIKCHHE CTYVICHTAMH IHYHOCTHEIX, NPCIMETHLIX H
MCTANpEIMETHREIX Pe3yNLTAaTOB COTMAcHO mpHMepHoil nporpamme (RIAY ®UPO) no crennancnoctd. B
paboueili porpaMMe OTPaKeHB! ClIe/YIOIIHE TEMATHYECKHE pa3/Ieibl;

Tema 1. PasButHe noHATHA 0 UHCIE,

Tema 2. Ypapienus i HepaBeHcTsa,

TeMa 3. KopHu, crenenn H 1orapu(Mel,

TeMa 4. DneMenTh KOMORHATOPHKH,

Tema 5. OCHOBEL TPHIOHOMETPHH,

Tema 0. DYHKIHA M HX CBORCTRA,

Tema 7, Hasana maremMaTHyecKoro avanmsa,

Tema 8. MHTErpan v ero npEMeHeHHE,

Tema 9, KoopauHaTe! H BEKTOPE,

TeMma 10. IlpamMele 1 nnockocTH B IpocTpancTse,

TemMa 11, MBEOrorpanHuk 1 Kpyriisie,

Tema 12, Tena v MoBEPXHOCTH BPAMICHHA,

Tema 13. M3mepenns B reoMeTpun,

Tema 14, DaeMeHTEI TCOPHH BEPOATHOCTEH H MATEMATHYECKOH CTATHCTHKH.

@opMbl M METONEl KOHTPONA H ONICHKH Pe3VJLTATOR OCBOEHHS JIMCIHILIHHBL  COOTBETCTBYIOT
pesyaLTaTaM oDyUCHHA, B TOM 9Hc/e o0IMM KOMIEeTEeHIHAM.

Crucok }'lt’:l}thx M3J1aHHH CONSPKAT OCHOBHYIO H JONOMHHTEILAYIO THTEpa r}fpv HHDOPMALMOHHBIE
31EKTPOHHO-00Pa30BATEIBHEIC PECYPCEL, MEPHOAMHECKME H3/IAHHA, NO3BOJSIOIIHE OCBOHTEH COICpKAHHE
yueDHOi THCUHNTHNLL B IOTHOM 00heMe.

Pabouas nporpaMma Mmosker ObITh PEKOMEH/0OBAHA M8 TIPHMEHEHHS B VUCOHOM IMpoOCCCe [0
cnenpanpoeTH: 21.02.11 l'eodmanueckne Merojsl NOMCKOR M PA3RE/KH MECTOPOKIASHHH DONE3HBIX
HCKOTIZEMBIX,

JKCIepT: E.I'. Kabynoga
JAOKTOP TEXHHYECKHX HayE,
3ais.kade/ipod BrICIIER MaTEMATHKH %
H llliq}(‘]]‘l’\cl-:tllmﬁ CTH HHUTY «MUCuC» -
— /ﬁznwca}
i o 7

JobTH HHTY ¢« MRCRC# /
5% IOANKCE SABEPAN
Enmhm OTHENS KAQPDB

_-'f-E—'B KOMOYHHCKAH




DKCIHEPTHOE 3AKJTHOYEHHE
Ha paBoYyIo MporpaMMy THCHHILIMHEL «MareMaTHKay Mo crnenHanbHOCTH (Ga3oBbIi YPOBEHb):

21.02.11 T'eopu3ntecKHe METOALI HOHCKOB H PA3BEAKH MECTOPOAKICHHI MOJAC3HBIX HCKOMAEMbIX.

Paspaborunku — 3vbkosa ['anuna HukonaesHa u INaspromkuna Haranus Cepreesra, npenojasarei
CrapoockonkcKoro ¢dummana  deaepaTbHONO rOCYJapcTBEHHOrO  OHOJKETHONO  00pa3oBATENbHOTO
yupexaeHus Briciiere o0pasosanns «Poccuiickuii rocyapeTBeHHbl re0/I0T0pa3Bel0HbL YHHBEPCHTCT
mverH Cepro OpamoHHKHIZCY.

PaGo9as porpaMMa COCTOMT H3 nacnopra paboyeil mporpaMMe! yueOHOH MMCIHILIMHEL, CTPYKTYPEI H
MPHMEPHOTO CoJiepskanus yaebHoll IMCIHIUIEBL, YCIoBHi peatH3amul y4eOHOH THCIHIUIMHEL, KOHTPOII H
OLIEHKH PE3yIbTATOB OCBOEHHS YHeOHOH NMCHHIDIHHEL

B paboucii mporpamMmve 0003HAYSHEI 381a4H W e yueOnoll THCUMIIHHEL, PEKOMEH/lyeMoe
KO/IMHECTBO YacoB s cjlenmaneioctn 21.02.11 , npenycmotpenHoe MakcHManbHOH yueOHOH HATPYIKH
obyuaromeroca 351 wac, B TOM HHCHE:

obs3aTensHoil ayauTopHO# yueOHO# Harpy3ku o0yyatomerocs 234 gaca;

caMoCTOATENbHOH paboTsy/KoneyisTamun odydaromeroca 111/16 yacos.

Cojlepskanye JHCLHHILIMHB 00CCTICYMBACST MOCTHIKEHHE CTY/EHTAMH JIHYHOCTHBIX, MPEAMETHEIX H
MeTaTpeIMEeTHEIX Pe3VILTATOB COrlacHo mpumepHoil nporpamme (PIAY ®HPO) mo cneunansnoctu. B
paGoumx nporpaMMmax OTpakeHsl TemMaTwucckue pasgensl: Tema 1. Pa3BHTHE TOHATHA O 4Hene, Tema 2.
VpaBHerus ¥ Hepaserctra, Tema 3.Kopuw, cremenu u gorapudmel, tema 4, DieMenThH KOMOHHATOPHKH.
5.0cHOBB TPHIOHOMETPHH, TeMa 6, OYHKIHH H HX cBolicTea, TeMa 7. Hauvana MareMaTHIeCKOTO aHAIH3A
tema 8.Muterpan u ero npumenenue Tema 9. Kooprunate u Bektopsl, Tema 10. [IpsiMble ¥ NIOCKOCTH B
npoerpancTee, TeMa 11 MuororpanuEks U Kpyrasie Tema 12, Tena u moBepxHoCTH BpailieHus, Tema 13.
Mamepenus B reoMerpun. Tema 14, DneMeHTH TEOPHH BEPOATHOCTEH H MATEMATHUSCKOH CTATHCTHKIL.

GopMEl H METOILI KOHTPOJIA H OLCHKH COOTHRETCTRYIOT pe3ylbTaTaM o0ydeHHs, B T.4. OOIIHM
KOMITeTEHITHAM.

Crmcok y9eOHBIX H3NaHWH CONEKHT AUTEpatypy W HHTCpHET HCTOUHHKH, MO3IBONAOIIHE OCBOHTH
cofepiande ydeDHoH THCIMIUTHHE! B MOJMHOM 0DbeMe,

Paboyvas rrporﬂﬂuma MOskeT OBITE PEKOMEHIOBAHA JUIS NpHAMeHEHHS B y4eOHOM [pollecce Io
crenransiocTH: 21.02.11 Neodmingeckue MeTOaBI NMOMCKOB H PAIBEIKH MeCTOPOKICHHEH 10JIe3NbIX
HCKONACMBIX,

DECIEpT: I'"H. ®emopora
NPEnoIaBaTens HHPOPMATHKH U MATEMATHKH
COD MI'PH

w4 _
(mommHes)




%
MHHOBPHAYKH POCCHH
Crapoockobexuii dpuianan

(eaepansioro rocyIapeTEEHHOTO BIO/KETHOTO 00Pa30BaTCIBHOID YUPEk IeHI
BRICIIETD OOPai0BaAHIT

«Poceniickuii rocyapersennsiii reonoropaseesounLii YHHBEPCHTET HMEHH

Cepro Opaxonukumsen
(COD MI'PH)
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PaGouyas nporpamma yueOHol mucnummmnael «Marematika» paspaboraHa Ha  OCHOBE
De/epatEHOTO FoCy/1apCTECHEOr0 0GpazosaTenbHoro cTanaapra (aanee — @I'OC) no cnenratbHOCTH
cpeanero mpodeccnoHansioro obpazosanus (Janee - CIIO): 21.02.11 eopusnieckne MeToabl
MOBCKOB H PA3BeIKH MCCTOPOMIEHHI MOJC3HBIX HeRonaeMbiX (YTB. npukasom Munobprayku

Poceun or 12.05.2014 Ne 492).

Oprammanua-paspadoTHHK:

Crapoockoiibekuii  umaan  denepaibHOr0 TOCYIAPCTBEHHOIO OIOLKCTHOTO  00pa3oBaTebIore

VUpPEHICHHS  BRICOICTO obpasopaHus  «POCCHICKHA rocy/lapcTBENHBIH Teon0ropasse/10uHbil

yuusepeutet umenn Cepro Opmxornxuaze» (CO® MI'PH)

Pazpaborusnku:
Taspromkuna Haranus CepreeBHa, npenojasatens Matematuxun CO® MI'PH
3yvbropa [annna Hukonaesna, npenozaeatens matemariks COO MI'PH

PACCMOTPEHA W OJOBPEHA

Ha 3accAAHHH TPEAMETHO-IMKI0BOH KOMHCCHE MAaTEMAaTHKH, (pu3MKH 1 HHDOPMATHKH
[Mpotokoa Ne _ 10 ot « 0l» mioas 2022 ropa

IMpejcenarens HK: ’:7%% H.C. I'appiomknHa

PEKOMEH/JOBAHA

yuehio-MetTomnaecknM otaenom COO MI'PH

« 01w miong 2022 ropa
Hauaneaux YMO %ﬁ’* AL Tpybuarnmosa
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COJIEPKAHME

1. MACIIOPT PABOYEWM ITPOI'PAMMBI YYEBHOU JJUCIAUTLJIMHBI

2. CTPYKTYPA U COJAEPXKAHUE YUEBHOM JUCIIUILINHBI

3. YCJIOBUSA PEAJIN3AIIMU YYEBHOM T CIUILIMHBI

4. KOHTPO.Tb 1 OIIEHKA PE3YJIbTATOB OCBOEHUS YYEBHOM
TV CHATIIAHBI

cTp.

11

13



1. IACIHIOPT PABOYEM MPOI'PAMMBbI YUYEBHOM JUCHUILJIMHBI
MATEMATHUKA

1.1. O6aacTh npuMeHeHus padoyeil MPOrpaMMbl

PaGouas mporpamma y4uyeOHOW JUCHUILIMHBI SIBISETCS YacThIO IPOTPAMMEBI
noAroToBku creruanuctoB cpennero 3seHa (IIIICC3) B coorBerctBUM ¢ PI'OC 1o
cuenuainsaoctu ClIO:

21.02.11 T'eopusmyeckue MeTOAbI MOUCKOB M Pa3BeAKH MeCTOPOKICHHUI
MO0JIE3HBIX NCKOMAeMbIX

1.2. MecTro y4yeOHOH AUCHMUIUIMHBI B CTPYKType NPOrpaMmbl IOATOTOBKH
CIEHUAJIUCTOB CPEIHEro 3BeHa:
VY4eOHasi TUCIIMIUIMHA BXOJAUT B MATEMATHUECKUIN M OOITNI €CTECTBEHHOHAYYHBIN ITHKI.

1.3. Hean wu 3agaum y4eOHOHW IMCUMIUIMHBI — Tpe0OBaHUSI K pe3yJbTaTam
OCBOCHHS YUYeOHOM JMCIUIIIHHBI:

B pesynbpraTe ocBoeHus1 yUeOHON AUCHHUIIIMHBI O0yUYaIOIUIICS T0JKEH YMETh:
- pemaTh NpPUKIAJHbIE 33]1a4U B 00JIaCTH NPOPECCUOHATBHON AESITEIBHOCTH.

B pe3ynbpraTe ocBOeHUs yUEOHOM AUCHUILUIMHBI O0YUaIOLIUIICS 10JKEH 3HATD:
- 3HAUE€HUE MaTEMATUKH B IPO(eCcCUOHANBHON neaTenabHocTH U npu ocBoeHuu [ITICC3;
- OCHOBHBIE MAaT€MaTHYECKUE METOJbl PpEUICHMs NPUKIATHBIX 3aJad B 00JacTH
po(heCCUOHATILHOM e TENBHOCTH;
- OCHOBHBIE TIOHATHUS U METOBI MAaTEMATUUECKOTO aHalIn3a, TMHEWHOMN anreOpsl,
TEOPHH KOMIUIEKCHBIX YHCEJI, TEOPUU BEPOSITHOCTEN U MaTEMATUYECKOW CTaTUCTUKH;
- OCHOBBI HHTETPAILHOTO U U (HEepeHIINATBEHOTO HCYUCIICHHUS.

B cootBerctBum ¢ ®I'OC CIIO mo cmermuansHoctr 21.02.11 I'eodusuueckue
METOJIbl TIOMCKOB M Pa3BEIKH MECTOPOXKJIECHHUH TOJIE3HBIX HCKOMAEMBIX B paMKax
OCBOGHHUSI y4yeOHOM aucUMIUIMHBI «MaTemMaThuka» Yy CTYACHTOB (HOPMHUPYIOTCS
clIeyolye 001mme KOMIeTeHINHN:

Kopn HanMeHoBaHue pe3yabTaTra 00y4eHHs
OK 1 [ToHMMaTh CyIIHOCTP M COLMAJIbHYIO 3HAYMMOCTh CBOEH Oynyiien
npodeccuu, MPOSIBJISITH K HEW YCTOWUYMBBIA MHTEPEC
OK 2 Oprann3oBbIBaTh COOCTBEHHYIO [E€SATEIBHOCTh, BBIOUPATH THUIIOBBIC

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

OK 3 [IpuHuMaTh pelieHus] B CTAHJAPTHBIX U HECTAHAAPTHBIX CUTYyallUsiX U
HECTH 3a HUX OTBETCTBEHHOCTDH
OK 4 OcymiecTBIsATh MOUCK U HCIOJb30BaHKUE MHGOPMAIIUU, HEOOXOAMMOM

it 3(G(EKTUBHOTO  BBINOJHCHUS  MPO(ECCHOHAIBHBIX  3ajad,
PO ECCHOHATLHOTO U INYHOCTHOTO Pa3BUTHSI

OK 5 Hcnonp30Bath MHPOPMANMOHHO-KOMMYHUKAIIMOHHBIC TEXHOJIOTUU B
poecCHOHATEHON AESITEIPHOCTH




OK 6 Paborath B koJulekTMBE M KoMaHjae, 3(P(EKTUBHO oOOIATHCS C
KOJUIETaMH, PYKOBOJICTBOM, TOTPEOUTEISIMU

OK 7 bpate Ha ce0si OTBETCTBEHHOCTh 3a pPabOTy WIEHOB KOMaH/IbI
(MOJYMHEHHBIX ), pE3yJIbTAT BHIMOJHEHUS 33 IaHUI

OK 8 CaMOCTOSATENIbHO ~ OMpEAeNATh  3aJadd  MNPOPECCHOHATIBHOTO U
JUYHOCTHOTO Pa3BUTHS, 3aHUMATHCS CaMOOOpa30BaHUEM, OCO3HAHHO
TJIAHUPOBATH MOBHITIICHUE KBATM(DUKAITIN

OK 9 OpueHTUpOBAaThCA B YCIOBHMSIX YAaCTOM CMEHBI TEXHOJIOTUA B
npodeccCuOHaNBbHOMN eI TEIbHOCTU

- npogeccHOHAIbHbIE KOMIICTEHIINH:

Kopn HanmeHoBaHue pe3yabTaTra 00y4eHHs

[IK 1.2 PerynupoBate ¥ HacTpamBaTh TIeO(PHU3MYECKYIO ammaparypy u
KOHTPOJIbHO-U3MEPUTEIHHBIC TPUOOPHI.

[IK1.3 OcymecTBIsATh MOHTAX (M IEMOHTaXX) YCTAHOBOK JIJISl T€O(PU3NIECKUAX
VCCIICJOBAaHHM.

I1K 2.1 BhINOTHATE peTUCTPaAIIUIO PA3IMUHBIX T€0(U3NYECKUX TAPAMETPOB.

I1K 2.2 OO6ecrieunBaTh Ka4€CTBO MPUHUMAEMbIX CUTHAJIOB.

I1K 3.1 Opranu3oBbIBaTh pabOTY HA y4aCTKE MOJIpa3/IeJICHHUS.

[IK 3.3 YyacTBOBaTh B OIICHKE  AKOHOMHUYECKOM  A(PPEeKTUBHOCTH

HpOHBBOI[CTBCHHOﬁ ACATCIIBHOCTH IICPCOHAJIA IMOAPa3ACIICHNA.

U ITNYHOCTHBIX

pE3yJIBTAaTOB:

Kon
JIMYHOCTHBIX
JIMYHOCTHBIE Pe3yJibTAThI
pe3yJibTaToB
peajiM3aluy NporpaMMsbl BOCIIMTAHUA
peanu3anumn
(Oeckpunmopbwi)
MpPOrpaMMbl
BOCIIUTAHUA
[IposiBiArOIMIA U JIEMOHCTPUPYIOIIMM YBa)XX€HHE K JIIOASIM TpYy[a,
1P 4 OCO3HAIOLIUMK LIEHHOCTh COOCTBEHHOro Tpyna. Crpemsuiics K
(GOpMHPOBAHUIO B CETEBOM Cpeie TUYHOCTHO M MPOGeCcCHOHAIBHOIO
KOHCTPYKTHUBHOTO «IIM(POBOTO CIeaa
[IposBnsiromMiA  CO3HATEIBHOE  OTHOLIEHHE K  HENPEPHIBHOMY
JIP 14 0o0pa30oBaHUI0 KaK YCIOBHUIO YCHEIIHONM MNpo(ecCHOHATBbHOU H

0OIIIECTBEHHON NEATEIILHOCTHA

1.4. KosimuecTBO 4acOB Ha 0CBOCHHUE padoyeil MPOrpaMMbl y4eOHOM IUCHUIIUHBI:
MaKCHUMaJIbHON yueOHOM Harpy3Kku oOyuarolerocst 72 yaca, B TOM 4HCIIE:
00s13aTeNIbHON ayIUTOPHOI yueOHOI Harpy3ku oOyyaromierocs 48 4acos;
CaMOCTOSITENIBHOM paboThl 00yyaromierocs 22 yaca;
KOHCYJIbTaLMs 2 Yaca.




2. CTPYKTYPA U COJAEPXKAHUE YUEBHOM JUCHUNJIAHBI

2.1. O0bemM yueOHOM TUCHUIJIMHBI U BHABI Y4eOHOIl padoThI

Bux yueOHoit padoThI O0bem
4acoB
MakcumasibHas yueOHasi Harpy3ka (Bcero) 72
Oo0s13aTeIbHAs Ay IUTOPHAs Yy4eOHAasi HATpy3Ka (Bcero) 48
B TOM YHCJIE:
nabopaTopHbie pabOTHI -
IIPAKTUYECKHUE 3aHATHS 32
KOHTPOJIbHBIE pabOThI 1
CamocTosiTesibHasi padoTa 00y4aroierocst (Bcero) 22
B TOM YHCJIE:
pelIeHne PUMEPOB 14
peuenne 3aaa4 2
pelIeHre CUCTEM YpaBHEHUMN 2
pellIeHuEe ypaBHEHUM 2
BBIUKCIICHUE ONPEJIeTUTENCH MaTpull 2
Koncynpranus 2

ITpomexxyTounas arrectanus B hopme AuddepeHIIUPOBAHHOIO 3a4eTa
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3. YCJIOBHS PEAJIM3AIIMN YYEFHOM JJUCITUITJINHBI
3.1. TpeboBaHusi K MUHUMAJbHOMY MATEPUATIbLHO-TEXHUYECKOMY 00eCIeYeHUI0
Peaymzanust  yuyeOHOM  AUCHUIIIMHBI  TpeOyeT Hamuuusg ydyeOHoro KaOuHeTa
MaTeMaTHUKH.
ObopynoBanne y4eOHOTO KaOWHETa: - TIOCAJOYHBIE MeCTa 10 KOJHYECTBY
00yJaroIMXCs;
— pabodee MeCTO MpernoaBaTels;
—  KOMIUICKT y4eOHO-HATJSIIHBIX TTOcoOnit «MateMaTukay;
— 00beMHbIE MO T€OMETPUIECKUX (PUryp;
—  IJTAKaThl [0 TEMaM;
—  KJIacCHas JI0CKa;
—  cremax / mkad 1 XpaHeHUs yueOHO-HaTISJHBIX MaTePHAIOB U MOJICIIEH.
TexHuueckue cpencTBa o0yueHusI: HOYTOYK Asus EEEPC
1001PEMN450\1G\1600G\10.1*WiFi\BT\4400mAh\ca.
3.2. UndopMmanmnonHoe odecnevyeHue 00yueHunst
Ilepeyenr  pexoMeHayeMbIX  Y4eOHBIX  u3AaHuii, HHTepHeT-pecypcos,
JAOTMOJIHUTEIbHOM JIUTEPATYPhI

OcHOBHas JTUTEpATYpA:

No /1 | UcTOUHUK

bammvakos M.U. Maremartuka: anreOpa v Hadajga MaTeMaTHIECKOTO
aHalln3a, TeOMETPUS: YUEOHUK I CTY/l. YUPEKACHUM cpell. pod.
1 obpasoBanus. - 4-¢ uz., crep. / M.U.bammmaxos. - Mocksa: UL
"Axkagemus", 2017. - 256 c. — ISBN 978-5-4468-5988-7. — Tekcr:
HETMOCPEICTBEHHBI.

bammakoB M.U. Matemartuka (CI10O): yuebnuk / bammmakor M.U. - 2-e u3n.,
2 crep - MockBa: KHOPYC, 2019. - 394 ¢. — ISBN 978-5-406-06554-9. —
TeKkCT: HemOCPEICTBEHHBIN.

Bricmras maTeMaTnka: y9eOHUK B IPAKTUKYM IS CPETHETO
npodeccuonansHoro oobpazopanus / M. b. Xpumynona [u np.]; mo oOrmeit
penakuert M. b. Xpunynosoiu, . . Llpiranok. — MockBa: M3naTenbcTBoO
FOpaiit, 2020. — 472 ¢. — (IlpodeccronanprHoe 00pa3oBaHuE). —

ISBN 978-5-534-01497-6. — Tekct: anekrporusii // ObC FOpaiit [caiit].
— URL: https://urait.ru/bcode/471507 (paTta obpaieHuns: 13.05.2022).

[[unayes, B. C. MaTtematuka: y4eOHUK U MPAKTUKYM JIJIsI CPETHETO
npodeccuonanbaoro oopaszosanus / B. C. [llunaues; noj penakiueit

A. H. TuxonoBa. — 8-e uzn., nepepad. u non. — Mocksa: M3naTenscTBo
FOpaiit, 2021. — 447 c. — (IlpodeccruonanprHoe 00pa3oBaHue). —

ISBN 978-5-534-13405-6. — TekcT: anekTponHsii // OBC FOpaiit [cait].
— URL: https://urait.ru/bcode/469417 (nata obpamenus: 13.05.2022).

JlononHuTenbHAsA IUTEPATYypA:

No
HcTounuk
/1
4 boromosioB H.B. IlpakTtuueckue 3aHsaTusa mno maremaruke. B 2-x 4. Yactp 1.:
yauebHoe nocobue st CIIO / H.B.boromonoB. — 11-e uza., nepepabd. u zor.
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— MockBa : IOpaiit, 2019.— 326 c. (Cepus : IIpodeccuonanbnoe
obpazoBanue). — ISBN 978-5-534-08799-4. — TekcT : HENOCPEACTBEHHBIN.

boromosioB H.B. Ilpaktudeckue 3anatusi mo marematuke. B 2-x 4. Yactp 2. :
yaebHoe nocodue misa CIIO / H.B.boromonoB. — 11-e u3a., nepepad. u zor.
— MockBa : IOpaiit, 2019. — 251 c. (Cepus : IlpodeccruonanbHoe
oOpa3zoBanue). — ISBN 978-5-534-08803-8. — TekcT : HEMOCPEICTBEHHBIH.

Hopodeera, A. B. Maremaruka : yueOHUK JIJIs1 CpeTHETO MPOPECCHOHATBHOTO
obpazoBanms / A. B. JlopodeeBa. — 3-e¢ uzn., mepepad. u gon. — Mocksa :
NznarensctBo FOpaiit, 2020. — 400 c. — (IIpodeccuonanproe obpa3zoBanue).
— ISBN 978-5-534-03697-8. — Texkcr : anexrponnsbiit // 3bC FOpait [caift].
— 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 HOpaiit, 2020. — 176 c. —
(ITpodeccuonansuoe odpazoanue). — ISBN 978-5-534-08796-3. — Tekcr :
anexktpoHHbit // OBC IOpaiit [caiit]. — URL: https://urait.ru/bcode/449051
(mata obpamenus: 28.05.2022).

NudopmarimoHHbie 371€KTPOHHO-00pa30BaTeIbLHBIE PECYPCHI:

Ne HNcTounnk
/1
1 OnekTpoHHasi oubnuoreunas cucreMa «budmoTex. U3natenbctBo KJY»
https://mgri-rggru.bibliotech.ru
DNeKTpoHHO-OubOanoTeyHass cucrema «M3marenbctBo  Jlawb»/ Kol
2 | UnxenepHo-texunueckue Hayku (TromIY)
www.e.lanbook.com
DOnexTpoHHO-OMOMMoTeYHass cucrema elibrary» /  I[IpaBoobGmagaTens:
3 | ObmecTBO ¢ orpaHU4YeHHON O0TBETCTBEeHHOCTHIO «PYHOby» (RU)
https://elibrary.ru
4 ek TpoHHO-6nbmoTeuHas cuctema « 95C IOPAUTY / www.urait.ru

ITepuoauueckue n3IaHus:

EctecTBeHHbIE U TEXHUUECKUE HAYKH: HAY4. XKypHaI /TII. ped. A. 1. XaBKUH.
—Mocksa : OO0 "UsznarensctBo "Cnyraukt", 2002 — — Breixoaut 12
pa3 B roa. — ISBN neuarnoii Bepcun 1684 —2626. — Tekcr:
HEIMOCPEACTBEHHBIM.

BECTHUK BOPOHEXCKOI'O TOCYIAPCTBEHHOI'O
YHUBEPCUTETA. CEPUS: DU3UKA. MATEMATHUKA nayunbIit
KypHan / yupeaurteib: BopoHexXckuil rocy1apCcTBEHHbI YHUBEPCUTET. —
Boponex: 2000 —. — Ywucio BeinmyckoB B roj; 4. — ISSN neuyaTHol Bepcuu:
1609-0705. — TekcT: anekTponHsli // DBC elibrary [caiiT]. — URL : https :
//elibrary.ru (mata oopamienusi: 01.06.2022)
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4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHMS YUEBHOM
JUCHUILIAHBI

KoHTponb u  omeHka  pe3yiabTaTOB  OCBOCHHUS  y4eOHOW  AWCITUTUIMHBI
OCYIIIECTBIISIETCS TIPETIOaBaTEIEM B MPOIIECCE MPOBEACHUS MPAKTUICCKUX 3aHITHI
U J1abOpaTOpHBIX PabOT, TECTUPOBAHUSA, a TAKXKE BBHITIOJHEHUS OOYYArOIIMMUCS
WHJUBUTYTBHBIX 3aJJaHUH, IPOEKTOB, NCCIICTOBAHMM.

Pe3yabTarsl 00yueHust DopMBI 1 METOAbI KOHTPOJIS M OLIEHKH
(ocBOCHHBIE YMEHUS) pe3yJIbTATOB 00y4eHHUsl
OcBoeHHbIC YMEHHS:

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

DKcnepTHas OlleHKa BBITIOTHEHMS
CaMOCTOSITENIbHOM PabOTHI.
JuddepentiupoBaHHbIii 3a4eT.

YcBoeHHBIE 3 HAHUA:

- 3HAYCHMC MATCMATHKH B DKCTepTHAS OLEHKA BHINOTHEHUS
MPO(eCCHONANLHOM npakTudeckon padbotel. KoHTpombHas
NESITEeIbHOCTH W TIpHU 5
ocBoenuu I1TICC3; paoorTa.

OKcnepTHas OLEHKA BBIMOJIHEHUS
CaMOCTOSITENIbHOM pabOTHI.
JuddepentiupoBaHHbIii 3a4eT.

- OCHOBHBIE MaTeMaTHYeCcKHe | DKCIEPTHAs OLIEHKA BHIMOJHEHUS
METO/Ibl PELIECHUs MPUKJIAAHBIX | TpaKkTUYecKoi padoTsl. KoHTposbHas

3a71a4 B oOytactu paborTa.

npo¢ecCUOHATBLHOU DKcnepTHas OleHKA BBITIOTHEHMS

NEeSTETHbHOCTH; CaMOCTOSITEIIbHON PaOOTHI.
JnddepeHurpoBaHHbIN 3a4eT.

- OCHOBHBIC ITIOHATHS U DKcrepTHas OLIEHKA BBITTOTHEHUS
MCETOIBI MAaTCMATHACCKOTO npakTHueckoil pabotsl. KonTponbHas
aHaJn3a, TMHCWHOM
anreGpbl, TEOPUH pabora.

KOMILJIEKCHBIX YHUCEII, 3KCHepTHa$I OILICHKA BBIITOJIHCHU A
TEOPUHU BEPOATHOCTEH U CaMOCTOSITCJIbHON PaOOTHI.
MaTeMaTHIECKOH JubbdepeHInpOBaHHBIN 3aYeT.
CTaTHCTHUKH,

- OCHOBBI HHTETPAIHLHOTO U DKcnepTHas OlEHKA BBITIOTHEHHUS
g depeHInaITbLHOTO npakTHIecKoi pabotel. KoHTpoapHas
WCUYUCIICHHUS. pabora.

OKcnepTHas OLEHKA BBITOJIHEHUS
CaMOCTOSITENIbHOM paOOTHI.
JnddepeHupoBaHHbIN 3a4eT.
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PazpaboTuHKH:

npeno/jaBareib W H.C. I'aBprolikuHa

CO® MI'PH
7
CO® MI'PH npenoaaBaTens J. G4/ T .H. 3ybkosa
IKcneprhi:
JIOKTOP TEXHHYECKMX HAYK.
1as.Kadepoil Briciuei
CTH HUTY «MUCuC» MATEMATHKH ¥ HHPOPMATHKN

{mecTo padoTh)

{(3a1MMaEMan NOHHOCTE)

E.I" Kabynosa

NOOMHCE, WHHIHATEL, (haMHIHg)

IIIJCIIO,HELBﬂ'fEHL MATEMATHEH H T
CO® MI'PH HHOPMATHKH Jzf——T .H.Denoposa
{mecTo padoTs) {3aHMMAEMAT TOIKHOCTR) (Hoanucs, HEnUHANSE, GasaId)



SKCTEPTHOE 3AKJIIOUYEHHE
Ha paboyylo HPOTPaMMYy JAHCLHTLTHEHI «MareMaTHEa» MO CICHHATEHOCTH:

21.02.11 FeopuanuecKie METO/ILI TOHCKOB H PAIBCIKH MECTOPOAICHHIT HOJEZHBIX HCKONACMBIX.

Pazpaborank — Deaopoba Famuua Hukonaesna, mpenogaparenh CTapoocKOIBCKOTO duanana
dreneparsHong rocyIapeTBEHHOTO BIOIACTHOIO 00PA30BATCIRHOTD YIPEKICHHA BRICIICTO obpasosaius
«PoccHITCKAI roCyAApCTREHHbIH reQIOTOPA3Be/I0T b VHHBCPCHTCT HMCHH Cepro OpoHHKHIER.

Pafodag nporpaMma coCTOMT H3 MacliopTa paboueit TPOTPAMMEL yaeOHOT THCITATUIAIDL, CTPYKTYPH K
MPHMEPHONG COAEPHAHHA y4eOHOH THCIHILIHHLL VCIIOBMIE peamnsalini y4eOHOH AHCIHILIAEEL KOHTPOIA
H OTIEHKH Pe3yIbTATOR OCBOSHHT yueBHON AUCIHMIHHEL

B paboueil mporpaMme oGo3HaueHE 3a7aud M OemM  yueOHOH AHCHHTIMHBL PEKOMENTYEMOE
KOTHYECTRO HACOB A8 CIHeIHAIRHOCTH 21.02.11, mpeayCMOTPCHHOE MAKCHMA/IBHOM yuehHoH Harpy3skoH
obyuaromerocs (72 gaca), B TOM THCTE:

—  ofaraTelLIAs avAHTOpHas yueDHas HarpysKa oby=amonerocs - 48 4acon,
—  caMocTosTeIbHAA paboTa/KOHCY/IFTalWA 00y IaI0INerocs - 22/2 gaca.

ComepkaHne IHCUMIITHHEL COOTBETCTBYET TpeBOBAHMAM K 3HAHHAM H YMEHIAM COTJIACHO MICC3 o
CHeNMATEHOCTH M (DOPMEpPYEMBIM KOMICTEHIHAM COIIACHS Gdroc CIlO. B paGoueit  nporpaMme
OTPAAEHEI CISAYHOMHNE TEMATHICCKHC PAIASIRL-

Pasmen 1. MaremarwueckiH anains: Tema 1.1. Judepenmmanbioe H HHTCTPAIBHOC HCYHCTE HIE,
rena 1.2, ObuikHOBeHHEE Av(depeHIMATEHbIC yPaBHEHIE, rema 1.3, PajsL

Pasmen 2. KoMmmnexcHele QHCIA TeMa 2.1 . KoMmiiexcHnle 9HCid B airebpandeckofi popme; TEMA 22
KoMIUekcHBe YMCia B TPETOHOMETPIIECKOH dopme; Tema 2.3. TNoxasarenbHad (opMa  KOMIIEKCHOTO
YHEIa.

Pagnen 3. DIEMEHTEl JNMHEHHOH anreGpel: Tema 3.1. Marpuilbl, OMpeICTHTEIH MATPHIL TeMa
3.2.06parHas MaTpHILA; TeMa 3.3, CuereMbl TMHEHIBIX YPaBHEH .

Pasmen 4. OcHOBBI JHCKPETHOH MaTeMaTHKH: TeMa 4.1, Muomectea u ortHoncERd. CpoiicTsa
orromensi. Omepaii HAT MHOMKECTEAMH.

Pazjen 5. OcHOBE TEOPHY BEPOATHOCTCH H varemMarHiceckoil craraeTuki: Tema 5.1, OCTIORsI TeOpHH
peposiTHOCTEH: Tema 5.2, Coyuaifias BeTHUNTA, e¢ QYHKINA pacrpenencuus; Tema 5.3. MaremarHaeckoe
OKHMIAHNE M THCTIEPCHHA CHYHAIfHOR BENHIITHBL.

Pasten 6. Maremarideckue MeTOLLl PellcHMA NpHKNAIHE 3374 B 00nacTH npodeccHoHAILHOH
nesrrensHocTH: Tema 6.1, MaremarHueckue MeTOIE  pelleHHs TPHKIAIHBIX 3alad B oDnacTH
npodiecCHONANBHON JeATENIBIOCTH.

VpoBHE 0CBOEHHA Y4eOHoro MaTepiaia COOTBETCIBYIOT €T0 COMEPKAHHIO W SHATHMOCTH 1A
popumporarms OK n TIK.

GopMbl M METOJLI KOHTPOIA M ONCHKH COOTRETCTBYIOT PE3YILTATAM obyuenus, B L
npodieccHORAIEHEIM H OBLIMM KOMIIETETLHAM.

CrcoK VeGUBIX H3JaHHH COASPHHT OCHORHYIO I JOTIGIHETENLHY THTEpaTypy. HHGOPMALIHOHHEIC
3JIeKTPOHHO-00PA3OBATENBIbIE PECYPCERL, [1CPHOIHUECKAE HATAHMI, [O3BOJISIONIHE OCBOMTE cofiepaHne
yyeGHOH AUCHATIIHHEL B OIHOM ofneMe.

PaGouas mporpaMma Mowmer OBITR PEKOMEHIOBaHA A npuMeHeHHa B yueOHOM Tpolecce TO
crenwmansroctn 21,02.11 Teopmngeckne MeTOAL! HOHCKOB W pa3sBelkH MECTOPORICHHE 1101C3HBIX
HCROMACMBIX,

DKCTIEpT: E.l'. Kabynosa
NOKTOP TEXHHYCCKHX HAYK,

__3aB.Kaenpoii MATEMATHKH

CTAHUTY» MUCHC»

A noames)




IKCIHEPTHOE 3AK/TIOYEHHE
Ha padodyIo MpoTpaMMYy IHCHHILIHHEL «MaTematnkas
o CreuHansLHOCTH:
JEOZ20T 1 eoduimieckue MCToAL TIOHCKOR W PRIBEIKH MeCTOPOASIeH il IT0Me3NLIX
HUKOIMACMbIX,

Paspuadoryng (beaopopa l'amma HuxomaesHa, npenoiaparels CTapoOCKOALCKOID
dianaIa  HeACpIRHOIG  FOCYAAPCTREHHOND  OH/PKETHOTO  00Pai0BATENLHOTO  YUPSKICHHA
phiciiere  oopazopanig  «PoceniickKuil rocyIapcTBEHHBIA Feonoropasse/ 0L YHHBCPCHTCT
et Cepro DpinrodHKAILES,

]‘:Ef‘t":iuﬂ TPparpanaen COCTOMT W3 CHSIYHIIIHX pa:a;xcnnn:

1) Hacnopt padoucii nporpaMMel YueQHOH THCIHIMHEL

2) Capykrypa o nipUMepROe coepskanie yueOnoi JHCHHITHIILL

3} Yoarorus peanizaiii yvaebHOH THCHHTITHILE

4) Kowrpoins n oneHka pesyisTaros ocBocHHd yucOHol JHCIITUIHHEL

B pabouei uporpavve o003HAYCHEI UEOH W 3a0add H YICOHOI IHCUMIUTHHEL i Takme
PEROMCH, {}C\I{'JL‘ KOAHYECTRO MacoB:

MAKCHMLIBHON yiueOHOi Harpy3Kod o8yyaoimerocs 72 Jaca. B ToM YHCIC:

OOAIATEALIOE OV ANTOPHOH yuebHOI Harpy3Kn o0yuaruerocs 48 vacos;

CaMOCTOATCILION padoTLY/KoHCYAbTamMY obyuatomerocs 22/2 gaca.

Coacpmanyue THCUHNIHILL COOTBETCTBYET TPeOOBAHMAM K 3HAHHAM M YMEHHSAM COIIACHO
MICCS no cnenmanbiocTd | QOpMHPVEMEIM KOMOETeHIMIM corpmacHo GIOC CI10. B
padoueil  nporpaMMe  OTPAKeHsl CTeAVIOMME TeMaTHYeCKHe pasgensl: «MaremarHueckuit
aHaan, aRoMiekcHse qucian, « IeMenTs anaciinoil anrcopiir. «(OCHORB THCKPETHOR
maremiriicny.  «(JCHOBB  TEOPHM  BEPOATHOCTEH H  MATCMATHUCCKOH — CTAaTHCTHKHD.
aMaremammeckne NMeroisl penicHid OPHKTAINBIX 3agad B odnacTH IpodeccHOHATBHOR
INEATETRHOC T !

¥Yponim ocsoeHNs yHEDHOTO MATEPHATA COOTBETCTBYIOT €10 CONEPHKAHMKY U 3HAYHMOCTH
2yt hopavinposans nannit, vmenni, OK u 11K,

Dopmbl 0 METOAL KOHTPOIM B OUCHKH  COOTBETCTBYIOT pe3vibTaTaM oOyUeHHs. B T4,
HpOfeceio HLTEHBIM § 001N KOMICTCHLIFSM.,

Cromcor vuedHBIY H3ITaHHH CONSpAHT OCHOBHVI) W ONOUIHHTEINBHVHY JHTEPATYPY M
MHrepHe HCTOHHIKH, 8 TAKKe TICPHOIHUCCKHE H3AAINDL, NO3BOIMIOWNE OCBOHTE COAePKAHHE
VUEDHOH AHCIMILIHHE! B [IOJHOM ODkeMe,

Padouas porpavya Moxer DbITh PeKOMeHI0BAHA 178 MPHMCHCHHA B YUCOHOM Npolecce

1

no cnensairHocTn ZE02.01 Veoduindeckne MerTo/isl HOHCKOE H PATBEIIHN MECTOPOEICTIHH
B TEER Y SR OTASN BN,

DRenepr: [.H. 3ydrara
MPENGIdRATE TR MATEMATHEHR
COd MI'PH

(MOOnuCk)
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