Mporpamma oncumnnmHel "Oblwas Teopus oTHocuTenbHocTh"; 01.04.01 "MaTtemaTtumka".

MUHWCTEPCTBO HAYKW U BbICLWETO OEPA30BAHUA POCCUNCKOW ©EOEPALIMN
PepnepanbHoe rocysapcTBeHHOEe aBTOHOMHOe 06pa3oBaTenbHOe y4pexaeHne Bbiclero obpasoBaHus
"KaszaHckui (MpuBonxckuin) goenepanbHbIi yHusepcuTet”

NHcTutyT MaTematnku n mexanukn um. H.W. Nobauesckoro

DE
wW CEL e
+ Py

YTBEPXOAHKO

MpopekTop no obpasoBaTtenbHOW aesTenbHocTn KDY
npocp. Taropckun O.A.

o 20 T.

Mporpamma gUCUMNAUHLI
O6L|.laﬂ Teopund OTHOCUTENbHOCTU

HanpasneHue nogrotosku: 01.04.01 - MaTemaTuka

Mpodounb NoarotToBkn: AHaNM3 Ha MHOroo6pa3unsix
Keanudomkauus BbiNnyCKHUKA: MarnucTp

dopma obyyeHus: g4Hoe

S3blk 0By4eHWs: pyccKuii

"op Havana obyyeHus no 0bpasoBatenbHOl nporpamme: 2018

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

BAE
il YHH

ARl | AL O



Mporpamma oncumnnmHel "Oblwas Teopus oTHocuTenbHocTh"; 01.04.01 "MaTtemaTtumka".

CopepxaHue

1. MNepeyeHb NnaHMpyeMbix pesynbTaToB 00y4eHWs No AMCUMUMIMHE (MOAY0), COOTHECEHHBIX C MNaHUPyEMbIMIA
pesynbtatamm ocsoeHms OlNMOI BO

2. MecTto gucumnnuxbl (mogyns) B cTpykType OIMOI BO

3. Obbem oncumnnnHbl (MOJJ,yJ'ISI) B 3a4€THbIX eOnHMUAax C yka3daHneM Konmyectsa 4acoB, BblAeNNIeHHbIX HA KOHTakKTHYHO
paboTy obyyatowmxcs ¢ npenogasatenem (Mo BuoamM y4ebHbIX 3aHATUI) 1 HA CaMOCTOSITeNbHYO paboTy 0byHaroWwmnxcs

4. CopepxaHue OMcuMnInHbl (MOayns), CTPYKTYpUpPOBaHHOE Mo TeMaMm (pa3fenam) ¢ ykasaHueM OTBeAEHHOro Ha HIX
KONMYeCTBa aKa4eMN4ecknx YacoB 1 BULOB yHeOHbIX 3aHSATUM

4.1. CTpyKTypa 1 TEMATNYECKMIA NMNaH KOHTAKTHOW 1 CAMOCTOSITENBHOM paboThl MO AUCLMNANHE (MOAYIIO)
4.2. ConepxaHue oMcuMnanHbl (Moayns)

5. NepeyeHb y4ebHO-MeToAMYECKOro 0BecrneyeHmnst AN CaMOCTOSTENbHOM paboTbl 0byyarowmxes no AUCLUUNInHe
(Momynio)

6. POHA OLEHOYHbIX CPEACTB NO AUCUMNIMHE (MOLOYHO)
7. MNepeyeHb nutepatypbl, HEO6XOANMOW A1 OCBOEHWS LMCLUMNAMHBI (MOAYNS)

8. MepeyeHb pecypcoB NHPOPMALIMOHHO-TENEKOMMYHUKALIMOHHOW ceTh "IHTepHeT", He0bX0ANMbIX AJ1s1 OCBOEHUS
ANCUUNAnHBI (MOayns)

9. MeTonmyeckue ykasaHusi ons oby4arowmnxcs no 0CBOEHWIO JUCUMIIHBI (MOZYNS)

10. MNMepeyeHb MHAOPMALMOHHBIX TEXHONMOTWIA, UCMOMNb3YEMbIX NPY OCYWECTBNEHM 06pasoBaTeNnbHOro npouecca no
OMCUMNIVHE (MOAYNio), BKNloYas NepeyeHb NporpaMMHOro obecrnedeHns n MHOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM (NpK
HeobX04MMOCTHN)

11. OnncaHue maTepuanbHO-TeXHUYecko 6a3bl, He0BX0AMMOI ANs ocylecTBNeHNs 0bpa3oBaTeNbHOro npoLecca no
OMcumnnanmHe (MoLynto)

12. Cpe,EI,CTBa agantaunm npenonaBaHnua oUCUNNNNHDI (MO,EI,yJ'I;I) K I'IOTpeéHOCTFIM 06yqa|ou4v|xc;| MHBanNnOoB 1 nny, C
orpaHn4eHHbIMM BO3MOXHOCTAMN 300p0BbA

13. MNpunoxeHne Ne1. doHA OLEHOYHbIX CPEaCTB
14. MpunoxeHue Ne2. MNepeyeHb nTepaTypbl, HEOHXOAMMON NS OCBOEHWS OUCLIMMNWHBI (MOLYNS)

15. MpunoxeHue Ne3. NepeyveHb NHPOPMALIMOHHBIX TEXHONOMNIA, UCMOMNb3YEMbIX OS5I OCBOEHUS OUCLMIMIMHBI (MOSYy”Ns),
BK/I0YAS NepeyeHb NPOrpaMMHOro obecneyeHms N MHEOOPMALIMOHHBIX CMPaBOYHBIX CUCTEM
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Mporpamma oncumnnmHel "Oblwas Teopus oTHocuTenbHocTh"; 01.04.01 "MaTtemaTtumka".

Mporpammy nmcuunnuHel paspaboTtan(a)(vn) 3asenyowmii kagoenpoi, a.H. (LoueHt) Monos A.A. (Kadenpa reometpum,
oTheneHne maremartuku), apopov@kpfu.ru

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yyeHUs No QUCLUNINHE (MOOYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
peaynbtatamm ocBoeHns OMOIM BO

Obyuqarowumitcsi, OCBOVBWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnanaTtb cneayowmnmMy KOMNeTEHLUAMU:

LWndop PaclumndppoBka
KOMMNeTeHLuun npuobpeTaeMorn KOMNeTEHLUN
MK-1 CnocobeH chopMynMpoBaTh 1 pelwatb akTyasibHble U 3Ha4YMMbIe 3a4a4u

doyHOaMeHTanbHOM 1 NPUKNagHON MatemMaTuku

MnK-2 CnocobeH akTUBHO y4acTBOBaTb B UCCNELOBAHNN HOBbIX MATEMATUYECKUX MOLENei
B €CTECTBEHHbIX HayKax

MK-5 CrnocobeH Haxo4uTb U M3BNEKATb aKTyaNbHYH HaYYHO-TEXHUYECKYIO UHCPOPMALMIO
3 ANEKTPOHHbIX BUBNMOTEK, pedhepaTMBHBIX XypPHANOB U T.M.

MK-6 CnocobeH cocTaBnaTb Hay4YHble 0630phbl, pedpepatbl U OTHETHI MO TEMATUKE
NPOBOAUMbIX MCCNEeaoBaHWiA, a TakXXe NOAroTOBUTb Hay4Hyto nybnukaumio

nK-7 O6napaTb HaBblkamMu NPenofaBaHNs MaTeMaTK U MHZPOPMATVKU B CPELHE
lIKONe, creumanbHbIX y4ebHbIX 3aBELEHUSIX, BbICWMX y4ebHbIX 3aBeAeHNsX Ha
OCHOBE MOMy4eHHOro oyHaaMeHTanbHoro 06pasoBaHus

O6yyatolmiics, 0CBOMBLUINA JUCLMUMANHY (MOOYNb):

JonxeH BeMOHCTpMPOBaTh CMOCOBHOCTL Y FOTOBHOCTb:

1. 3HaTb OCHOBHbIE MOCTYNaThl, eXallne B OCHOBE 0OLLEn TEOPUM OTHOCUTENBHOCTA 1 APYTUX
TEOPUIA, UMEIOLLNX LIENBIO ONMUCAHME NONSA TATOTEHMS; BbIBOL YPaBHEHWI rpaBUTaALMOHHOIO NONS B
OTO, ocHOBHbIE 3d0dpeKTbI 0OLLE TEOPMN OTHOCUTENBHOCTH;

2. NoHMMaTb 0COBEHHOCTU NPOLLECCOB, MPOUCXOASLWME B CUNbHbIX FPABUTALMOHHbIX NONSX;

3. MMeTb NpeacTaBneHne o NPobneMe SHePrUK-NMMynbCa rPaBUTALIMOHHOIO Mons, 0 Npobneme
rPaBUTALMOHHBIX BOMH B 0BLWE TEOPUN OTHOCUTENBHOCTY;

4. BnageTb COBPEMEHHBIMM TEOPETNYECKMMM METOLAMMN UCCNEAOBAHMS MONEN TArOTEHUS,
NMPUMEHSIEMbIMU B OBLLEN TEOPUN OTHOCUTENBHOCTY.

5. IeMOHCTPMPOBaTb CNOCOBHOCTb Y FTOTOBHOCTb NPUMEHSITb NOMYYEHHbIE 3HAHNS NS peleHns
3a4a4y, BO3HUKAKOWMX NPY ONMCaHn NPOLLEeCCOB, MPOUCXOASWMX B CUSIbHbIX TPaBUTALMOHHbIX NONSX.

2. Mecto aucuunnuHel (Moayns) B ctpyktype OMOIM BO

JaHHasa oucumnnuHa (Mogynb) BkntodeHa B pasgen "B1.B.1B.04.01 OucumnnunHbl (Mogynn)" OCHOBHOM
npocdpeccroHanbHoi obpasoBatenpHol nporpamMmbl 01.04.01 "MaTtemaTtuka (AHanm3 Ha MHOroobpasusx)" 1 0OTHOCUTCS K
LUCUMNAMHaM no BbIGopy.

OcBavBaeTcs Ha 1 Kypce B 2 ceMecTpe.

3. 06beM gucuMnInHbI (MOAYNS) B 3a4ETHbIX e AUHMLAX C YKa3aHUEeM KONMYEeCTBa YacoB, BblOe/leHHbIX Ha
KOHTaKTHY0 paboTy obyuyalowmxcs ¢ npenogasarenem (No Buaam yyebHbIX 3aHATUIN) U HA CAMOCTOSITENIbHYIO
paboty obyuaromxcs

Obwas TpyL0eMKOCTb AUCLMMAUHBI COCTaBNSET 4 3a4eTHbIX(ble) eanHuL(bl) Ha 144 yaca(os).

KoHTakTHas paboTa - 36 yaca(oB), B TOM 4ucne nekuum - 12 yaca(oB), npakTnyeckme 3aHsTus - 24 yaca(os),
nabopaTtopHble paboTbl - 0 Yaca(oB), KOHTPOMb CAMOCTOSATENbHOW paboThl - 0 Yaca(os).

CamocTosiTenbHas paboTta - 72 4aca(os).
KoHTponb (3a4éT / ak3aMeH) - 36 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS ANCLUUMNUHBIL: 3K3aMEH BO 2 CEMECTPE.

4. CopepXxaHue oUCLUUNNUHbI (MOAYNSA), CTPYKTYPUMPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KONTMYeCcTBa akageMUYecKnx 4acoB U BUOOB y4eOHbIX 3aHATUN

4.1 CTpyKTypa U TeMaTU4eCKui nNnaH KOHTaKTHOW M CaMOCTOsITENbHON paboThl MO AUCLMNNIMHE (MOAYNIO)
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Ctpannua 3 n3 9. BBl YHHBEPCHTET

S OEMALMGHHE AHATKTHHES AR CHCTEMA Ky



Mporpamma oncumnnmHel "Oblwas Teopus oTHocuTenbHocTh"; 01.04.01 "MaTtemaTtumka".

Buabl n yachbl
KOHTaKTHOM paboThbl,
Paspenbl oucumnnnHbl / MX TPYAO0EMKOCTb CamocTtosiTenbHasi
N Moayns Cemectp (B yacax) paborta
MpakTuyeckuellabopaTtopHble
Jekunm 3aHATUSA paboTbl
1.|Tema 1. ['paBnTaUMs Kak reoMeTpus. 2 2 2 0 10
Tema 2. OCHOBHbIE CBELEHNS U3
2 p1MaHoBOW reoMeTpun. 2 4 6 0 14
3.[Tema 3. YpaBHeHus SitHwWTENHA. 2 2 4 0 16
Tema 4. MNpubnuxeHue cnaboro
4. HONS. 2 2 6 0 16
5.|[Tema 5. Kocmonoruyeckue mogenu. 2 2 6 0 16
MToro 12 24 0 72

4.2 CopepXxaHue gUCLUNNUHbI (MOAYNS)
Tema 1. [paBUTaLMSA KaK reoMeTpums.

OcHoBbl crieuuanbHon Teopun oTHocuTenbHocTW. FeoMeTpusi MuHkoBckoro. CBeToBOi KOHyc. BpemeHHononobHbie,
cBeTonofobHbie U NPOCTPaHCTBEHHONonobHbIe BeKTOpbl. MNpeobpasoBaHns koopavHat. 'pynna JlopeHua.
WHBapraHHoCTb UHTepBana npu npeobpasaBaHusx JlopeHua. 3amMenneHme BpeMEHN U ANWHbI. 4-CKOPOCTb. DHEPrus
MoKOSl.

Tema 2. OCHOBHble CBeAEHUS U3 PUMAHOBON FrEOMETPUN.

OcHOBHbIE CBEEHUS U3 pMMaHOBOIﬁ reomeTpun. TeH30pr, MeTpukKa. KOBapI/IaHTHbIe npon3BogHbIE. KOBapI/IaHTHaﬂ
NOCTOAHHOCTb METPUNYECKOro TeH3opa. TeH30p KPUBWU3HbI, Puyyn, CKansdpHasa KpnBmn3Ha. OcHoBbl 061Lel Teopun
OTHOCUTENbHOCTW. rpaBI/ITaLI,I/Iﬂ Kak reomMetpus. JBUXeHne TOYEYHON YacTuubl B NCKPUBNEHHOM NPOCTPaHCTBE-BPEMEHM

Tema 3. YpaBHeHUs1 DUHLUTENHA.

BapbyrpoBaHue narpaHxuana diiHwTenHa-Mnebepta. YpaBHeHUst SiHWTenHa. Y paBHEHNE CKaNsSipHOro Mnons Bo
BHELHEM rPaBUTALIMOHHOM None. TEH30p SHEPrUM-UMYNbCa CKaNsiPHOro MoMs B UCKPVB/IEHHOM
NpoCTpaHcTBe-BpeMeHn. TeH30p aHepruu-umMnynbca uneanbHom xuakoctu. Pewenrve LWsapuwnnbaa. FOpU3oHT YepHoi
Iblpbl. [eofesnyeckue B NpocTpaHcTBe-BpeMeHn Llsapuwmnbaa.

Tema 4. MpubnuxeHune cnaboro nons.

MocTHblOTOHOBCKOE Npubnuxerne. CmelieHne nepurenust Mepkypusi. OTKNIOHeHWe Nyya cBeTa B rpaBUTaLMOHHOM Mnone
ConHua. [pyrue HabnoaaeMble agodpeKTbl B ConHevHow cucteme. MpubnuxeHne cnaboro nons. paBmTaUMOHHbIE
BOMHbI. Mnockne BonHbl. FeHepauuns rpaBUTaLMOHHbIX BOMH. [BOMHbIE cucTeMbl. [eTekTupoBaHue rpaBuTaLoHHbIX
BOJTH.H.

Tema 5. Kocmonoruueckue mogenm.

Kocmonornyeckne mogenu. Kocmonoruyeckas noctosiHHas v peleHne dnHwrenHa. Pewenns dpuamanHa. OTkpbiTas,
3aKpbiTas v MPOCTPaHCTBEHHO-NN0CKas BceneHHas. CtaHaapTHas asonouns. JoOMUHUPOBAHWE U3NYYEeHUS.
LomuHupoBaHue BewecTsa. KpacHoe cMeleHne. 3akoH Xabbna. PenvkTtosoe manyyeHne.lNpobnembl cTaHaapTHOMA
Mogenu.

5. MepeyeHb yue6HO-MeTOAMUYECKOrO 06ecneyeHust Ajisi CaMoCTOATeNbHON paboTbl o6yyatoLMxcsa no
AucuunnuHe (Moaynio)

CamocTosiTenbHas pabota oby4alolyxcs BeINOMHSETCS Mo 3a4aHNI0 U MPU METOOMYECKOM PyKOBOACTBE Npenofasarens,
Ho 6e3 ero HenocpencTBeHHOro y4actus. CamocTosiTenbHas pabota noapasnensieTcs Ha CaMocTosITeNbHYO paboTy Ha
ayaUTOPHBIX 3aHATUSX U HA BHeayaUTOPHYIO caMocTosITeNnbHyto paboTy. CamocToaTenbHas paboTa obyyatowmxcs
BK/OYAET Kak MOMHOCTbI0 CaMOCTOSITE/IbHOE OCBOEHME OTAENbHbIX TEM (Pa3aenos) AUCUMUNIUHLI, Tak 1 NpopaboTky Tem
(pa3nenos), ocBaMBaeMbIX BO BpeMsi ayanTopHoli paboTbl. Bo BpeMsi caMocTosiTeNnbHOM paboTbl 0Byyatowmecst YuTaroT u
KOHCMEKTUPYIOT y4ebHyo, Hay4HYIO 1 CMPaBOYHYIO MTEpatypy, BbINONHAIOT 3aaHusi, HanpaeneHHble Ha 3aKpenneHne
3HaHW 1 0TPabOTKy YMEHUIA U HABbIKOB, FOTOBSTCS K TEKYWEMY 1 NMPOMEXYTOYHOMY KOHTPOSO MO AUCLMUNIUHE.

OpraHunsauusi caMocTosTenbHo paboTbl 0ByHaroWMXCs PErnaMeHTUPYeTCs HOPMATUBHBIMI LOKYMEHTamu,
y4ebHO-MeTOANYECKON NMTEepaTypoii U 3N1eKTPOHHBIMY 06pa30BaTENbHBIMU PECYPCaMU, BKMOYAS:

Mopsaok opraHM3aumn 1 ocylecTBieHNs obpasoBaTenbHO AesaTenbHOCTY No o6pasoBaTefibHbIM NPorpaMMam BbiCLIEro
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmam crieuuanuteTa, nporpammam MarucTpatypbl (yTBepXaeH
npvkaszom MuHuctepcTea obpasoBaHusi U Hayku Poccuiickoin denepauum ot 5 anpensi 2017 rona Ne301)

Mucemo MuHucTepcTBa 0bpasosaHus Poccuiickoin ®@enepauum Ne14-55-996uH/15 ot 27 Hos6ps 2002 r. "O6
aKTUBM3aLUMM CAMOCTOATENbHON PaboTbl CTYAEHTOB BLICILMX Y4EOHbIX 3aBeAeHMA"

YcTae cheaepanbHOro rocynapcTBeHHOr0 aBTOHOMHOrO obpasoBaTtenbHoro yupexaeHuns "KasaHckmin (MpuBonxckuii)
doenepanbHbii yHuBepcuTet”
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Mporpamma oncumnnmHel "Oblwas Teopus oTHocuTenbHocTh"; 01.04.01 "MaTtemaTtumka".

MpaBuna BHyTPEHHEro pacrnopsaka goeepansHOro rocy1apCTBEHHOrO aBTOHOMHOMO 06pasoBaTebHOMO y4pex aeHNs
BbICLIEro npodpeccmoHansHoro obpasoBaHus "KasaHckuii (Mpusonxckuii) doeaepansHblii yHuBeEpCUTeT"

JlokanbHble HopMaTMBHbIE akTbl KasaHckoro (MprBonXCcKoro) doegepanbHoOro yHmeepcuteTa
A.B. BanakuH Knaccuyeckue TecTbl Teopun rpasutauum - http://old.kpfu.ru/fé/bin_files/balakineooto!35.pdf
ApPXMB 3NEKTPOHHbIX Nybnmkauuii Hay4HbIx cTaten - http:/arxiv.org/

N.B. Xpunnoeuny Obias Teopmst OTHOCUTENBHOCTU -
https://reslib.org/reader/web/viewer.html?file=%2F %2F cdn.reslib.org%2Fpdf%2FaHR0cDovL2xpYi5tZXhtY XQucnUvZ2VOLnBo«

6. POHA, OLLEHOUYHbIX CPEeACTB MO AUCUUMNIMHE (MOAYNIO)

®DOoHAO OLEHOYHbIX cpencTs no gucunninHe (Mo,u,ymo) BKIOYaeT OLUEeHO4YHble MaTepualibl, HanpaB/ieHHble Ha NPOBEPKY
OCBOEHMNS KOMMETEHUWN, B TOM YMCE 3HAHWN, yMeHVII7I 1 HaBblkoB. POHAO OLEHOYHbIX cpencTs BKO4YaeT oueHOYHble
cpencTea TekKylwero KoOHTponda 1 oueHo4YHble cpenctea ﬂpOMe)KyTOLIHOIZ arrectauumn.

B choHLe OUeHOYHBIX CPEACTB COAEPXUTCS creayiolas HpopMaums:

- COOTBETCTBME KOMMETEHUUI NNaHMpPyeMbIM peadynbTatam 0by4eHus Mo JMcUMnavHe (Moaynio);

- KPUTEPVM OLIEHMBAHNS COPMUPOBAHHOCTY KOMMETEHLWIA;

- MEXaHU3M (DOPMUPOBAHMS OLIEHKM MO AMCUMNAHE (MOAYNIO);

- onucaHve nopsiaka NPUMEHeHUs U NpoLeaypbl OLEHMBAHNS LS KaXA0r0 OLEHOYHOro CPeacTBa;
- KpUTEPUM OLIEHMBAHNS O KaXA0ro OLEeHOYHOro CPecTBa;

- cogepXaHue OLEHOYHbIX CPeacTB, BK/oYas TpeboBaHus, NpeabsBisemMblie K 0ecTBUSM 0bydatowmxcs,
IEMOHCTPVPYeMbIM peadynbTaTtaMm, 3a1aHns PasnnyHbIX TUMOB.

DOoHAO OLEHOYHbIX cpencTs no gucumninHe HaxoonTcs B an/IﬂO)KeHI/IVI 1k nporpamme oncumnnnHbl (MO,EI,yJ'II'O).

7. NepeyeHb nuTepatypbl, HEO6XO0AUMMON OIS OCBOEHUS OUCLUNVHBI (MOAynst)

OcBoeHVe aucuMNAUHLI (MOSYNS) NpPeLnonaraeT U3yYeHrne OCHOBHOW 1 LONONHUTENLHOW y4ebHOM nuTepaTypbi.
NuTtepatypa MoxeT ObITb AOCTYMHA 00yyalowWwmuMcs B OOHOM U3 BYX BapUaHTOB (M160 B 060MX N3 HKX):

- B 9/1EKTPOHHOM BMAE - 4epe3 3NEKTPOHHbIE BUBNMOTEYHbIE CUCTEMbI HA OCHOBaHMM 3ak/to4eHHbIXx KDY norosopos ¢
npasoobnanatensimu;

- B NeyatHoM Buae - B HayuHoi 6ubnuoteke um. H.N. Nlobayesckoro. Obyyarowmecs nonyyaroT y4ebHyto nutepatypy Ha
aboHeMeHTe no YynTaTenbCckmuM buneTam B COOTBETCTBUM C npasmnamm nonb3o0BaHUA Hay'-|H0|7| 6mbnroTekoiA.

OneKTPOHHbIE N30aHUS AOCTYMHbI AUCTAHUMOHHO 13 NoB0i TOUKM Npu BBEAEHNM 00yHaOLWMMCS CBOETO NOMMHA 1 Naponst
OT NNYHOro KabuHeTa B cMcTeMe "ONEKTPOHHbIA yHMBepCUTeT". Mpu MCNONb30BaHMM NeYaTHbIX U3naHWn BUHNNOTEUHbIN
ooHA AomxeH 6bITb YKOMMIeKToBaH UMK M3 pacyeTa He MeHee 0,5 aksemnnspa (ans obydyatowmxcst no ProC 3++ - He
meHee 0,25 sk3eMnngapa) Kaxaooro n3 n3gaHnini OCHOBHOM nuTepatypbl 1 He meHee 0,25 sk3emnngapa AONONHUTENbHON
nuTepaTtypbl Ha Kaxaoro obyyatowerocs M3 yucna nuu, 0LHOBPEMEHHO OCBAMBAIOWMX OAHHYIO OUCLMNANHY.

MepeyeHb OCHOBHOW U [OMONHUTENBHOM y4eBHON NTepaTtypbl, HEOOXOAMMON OJ1 OCBOEHUS AUCLMMNAVHBI (MOOyns),
HaxonmuTcs B MNpunoxeHun 2 Kk paboyel nporpamMme AUCUMNAMHBL. OH NOANEXUT OOHOBNIEHMIO NPY U3MEHEHUN YCITOBUIA
noroeopos K®Y ¢ npasoobnagatensiMm anekTPOHHbIX U3OAHWA U NPU N3MEHEeHM KOMNNIEKTOBaHNUS ooHa0B Hay4Hoi
onbnuotekn KdY.

8. MNepeueHb pecypcoB MHPOPMALLMOHHO-TE/IEKOMMYHUKaLMOHHOM ceTn "UHTepHeT"', He06X0AUMbIX NS
OCBOEHUS1 AUCLUMNINHBI (MOAYIIS)

A.B. BanakuH Knaccuyeckne Tectbl Teopuun rpaeutaumm - http://old.kpfu.ru/f6/bin_files/balakineooto!35.pdf
ApXVB 3NEKTPOHHBIX Nybnukaumii Hay4HbIx ctaten - hitp:/arxiv.org/

N.B. Xpunnosuy O6Lwas Teopunsi OTHOCUTENBHOCTH -
https://reslib.org/reader/web/viewer.html?file=%2F %2F cdn.reslib.org%2Fpdf%2FaHR0cDovL2xpYi5tZXhtY XQucnUvZ2VO0LnBo«

9. MeTognueckue ykasaHusi oisi 06y4aroLLLMXCA MO OCBOEHMUIO AUCLUMN/IMHBI (MOAYNS)
Bupg, pa6or MeTtoauyeckme peKoOMeHaLmm

nekumu B Xxone NeKLUMOHHbIX 3aHSTWI BECTU KOHCMNEKTUPOBaHWe yiebHoro matepuana. Obpalats BHUMaHME
Ha KaTeropuu,

(POPMYMPOBKU, PACKPbIBAOWME COLEPXKAHMNE TEX UMW UHBIX SIBEHMWIA U NPOLLECCOB, HAaYyYHble BbIBOLbI
1 NPaKTUYecKme pekomeHjaumy. 3apasaTtb NPENnoaaBaTento YToOUHSOWME BONPOCH! C LENbio
YSICHEHNS TEOPETUYECKMX MONOXEHUIA 1 ONTUMANBHBIX CMOCOB0B PeLeHNs pasnnyHbIX TUMOB 3aaau.
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Bup pabot MeTtoaunyeckue pekomeHaauum

npakTtuyeckue | B xone noarotoBky K NPaKTUYECKUM 3aHSATUAM U3Y4UTb OCHOBHYIO NUTEpaTypy, 03HAKOMUTLCS C

3aHaTNA LOMONHUTENBHOW NMTEepaTypoit, HOBbIMU MybnMKaLMsMy B NEPUOANYECKUX M3AAHUSX: XypHanax,
rasetax u 1.4. [pn 3TOM y4ecTb pekoMeHaauuy npenoaasatens n TpebosaHns yuebHon NporpamMmb.
JopabatbiBaTbh CBOM KOHCMEKT NEKLUMU, enas B HEM COOTBETCTBYHOWME 3anMCU U3 MTepaTypsl,
PEKOMEHA0BAHHON NpenoaaBaTenem n npeayCMOTPeHHO y4ebHOM NporpamMMoii.

camocTos- | CTyLeHT MOXeT LOMOMHUTL CMMCOK UCMONb30BAHHOW NNTEPATYPbl COBPEMEHHBIMU UCTOYHUKAMY, HE
TenbHas NpPeLCTaBNEHHBIMU B CNINCKE PEKOMEHLOBAHHOM NTEPATYPbI, U B AaNbHEAWEM NCNONb30BaTb
paboTa coBCTBEHHbIE MOArOTOBMEHHbIE Y4ebHbIE MaTEPUanbl NPV HANUCAHUW KYPCOBbIX U AWUMAOMHBIX paborT.
CBOEBPEMEHHOE 1 KA4YECTBEHHOE BbINONIHEHNE CAMOCTOSITENBHOM paboTl 6a3npyeTcs Ha
COONI0AEHNN HACTOSIWMX PEKOMEHAALIMIA N N3YYEHUW PEKOMEHOOBAHHON NMNTEpaTypbI.

3K3aMeH Ok3amMeH NPOBOANTCS B NCbMEHHON chopMe. SK3aMeHaLNOHHbI BuneT coaepXxuT ABa Bonpoca us
nporpammbl Kypca 1 oaHy 3agady. [MonHbii 0TBET Ha KaXAbli BONpoc oueHmBaeTcs B 20 6annos,
npaBunbHOE pelweHre 3anaqn oueHusaeTcs B 10 6annos. HenonHelli 0TBET, YaCTMYHOE peLleHne
3a4a4v 1 pelweHne 3afadm, cogepxallee o Wibky, OLEHVBAIOTCS MEHBLIUM YMCTIOM 6annoB. 9K3ameH
CYMTaETCs CAaHHbIM, ECNW NPU OTBETE HA 9K3aMeHaUMOHHBI 6uneT HabpaHo He MeHee 28 6annoB.
Mpw NpocTaHoBKe OLEHKM Yncno 6annos, HabpaHHbIX HA 9K3aMeHe, CyMMUPYETCS C YMCrioM 6annos,
HabpaHHbIX Ha NPAKTUYECKUX 3aHATUSIX. DK3AMEHAaLMOHHbIA BUNeT cofepXXuT BOMPOCH! 1 3a8ayu 13
BCEX pa3nenoB Nporpammsi.

10. NMepeyeHb MHCGPOPMALLMOHHBIX TEXHOJOIMIM, UCMOJb3YeMbIX NMPU OCYLLECTBIIEHUN 06pa3oBaTe/IbHOro
npouecca no gucuuniauHe (Mooyno), BKaouas nepeyeHb NporpaMMHoOro obecneyeHns U MHGOOPMaLMOHHDIX
CnpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, MCMONb3YEMbIX MPU OCYLLECTBAEHMN 06pa30BaTENBHOO NpoLecca no
OUCUMMNAVHE (MOLYNI0), BKNOYAS NepeyeHb NporpaMMHOro obecrneyeHns u MHGOPMALIMOHHbBIX CMPaBOYHBIX CUCTEM,
npenctasneH B MpunoxeHnn 3 k paboyei nporpaMMe OUCLMMNNHBI (MOLYNS).

11. OnucaHue MatepuanbHO-TeXHMYecKon 6a3bl, He0O6X0AMMOW ONs OCYLUEeCTBNeHUs o6pa3oBaTe/ibHOro
npouecca no gucuunnuHe (Moayno)

MaTtepuanbHo-TexHu4eckoe obecneyeHre o6pasoBaTenbHOro npoLecca no AucumnavHe (Moaynio) BKntoyaeT B cebs
cnenylolne KOMMOHEHTbI:

MoMelleHnst 0N1s CaMOCTOSITENbHOM PaboThl 0B6YYAIOWMNXCS, YKOMMNIEKTOBAHHbIE CreLmnannanpoBaHHoi Mebernbio (CToMbI 1
CTY/bs1) 1 OCHALEHHbIE KOMMbIOTEPHOMN TEXHUKOW C BOSMOXHOCTbIO MOAK/MOUYEHMUS K ceTn "MIHTepHeT" n obecriedeHnem
[OCTyNa B 3NEeKTPOHHYI0 MHOpOpMaLMOHHO-06pasoBaTenbHyto cpely KDY,

YyebHble ayamMTopun 4SS KOHTAKTHOW paboThl C NpenoaaBaTteneM, yKOMMIeKTOBaHHbIe CNeLManm3npoBaHHON Mebenbo
(cTonbl 1 CTYNbS).

KomnbloTep v npuHTEp 4NS pacneyarky pas3natoyHbix MaTepuanos.
KomnbioTepHbIli knacc.

12. CpencrtBa apanTtauum npenogaBaHUs AUCLUN/IMHBI K NOTPe6HOCTAM 00y4YaloLLuxcsi MHBaNUAa0B U AL, C
orpaHU4YeHHbIMU BO3MOXHOCTSIMUA 34,0POBbSI

Mpw HeobxoaMMOCTK B 0Opa3oBaTe/ibHOM NPOLEcCe NPUMEHSIOTCS creaytolme MeTodbl 1 TexHonorum, obneryarowme
BOCMpUSTAE NHpopMaLMK 0By4YaoWMMNCs MHBANIMAAMI U NNLAMW C OrPaHNYEHHBbIMU BO3MOXHOCTSIMI 300PO0BbS:

- cO3[aHne TEKCTOBOW BepCUM Nto6Oro HETEKCTOBOMO KOHTEHTA LS €r0 BO3MOXHOro npeobpasoBaHus B
anbTepHaTMBHBLIE (POPMbI, YO0OHbIE ANS PA3NNYHbIX NONb30BaTENEN;

- CoO3[JaHne KOHTeHTa, KOTOprI7I MO>XHO NpencTaBnTb B pa3/iM4yHbIX BnOoax 6e3 noTepun OaHHbIX UK CTPYKTYPHbI,
npenycMoTpeTb BO3MOXHOCTb MaCLUTaélllpOBaHl/lﬂ TekctTa un |/|306pa>|<eH|/||7| 6e3 noTepun KavyecTea, NpenycMoTpeTb
OOCTYNHOCTb ynpaBneHnda KOHTEHTOM C KnaBnatypbl;

- cO34aHne BO3MOXHOCTEW AN 06y4atowmxcs BOCIPUHUMATL OLHY W Ty XXe MHPOPMaLMio U3 pasHbIX MCTOYHMKOB -
HanpuMmep, TaK, 4Tobbl NMLA C HAPYLWEHNUAMU CyXa NONyyYani MHGOPMaLLMIO BU3YarbHO, C HAPYILEHWSIMU 3PEHUS -
ayananbHo;

- MPUMEHEHNEe NPorpaMMHbIX CPencTB, obecrneynBatoWwmx BO3MOXHOCTb OCBOEHNS HABbIKOB 1 YMEHWIA, CDOPMUPYEMbIX
OVNCLUMNMIMHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YUCNE BUPTYanbHbIX NabopaTopuin U CUMYNSILMOHHBIX
TEXHONOIMIA;

- NMPUMEHEHNE LUCTAHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOMA 4N Nepeaayn MHGOpPMaLIMm, OpraHn3aL My pasnuyHblx
POPM NHTEPAKTUBHOW KOHTAKTHOW paboTbl 0Byyarolwerocs ¢ npenogasaTteneM, B TOM Yucne BebrHapoB, KOTOpble MOTyT
6bITb NCNONb30BaHbI AN NPOBELEHNS BUPTYaNbHbIX NEKLUIA C BO3MOXHOCTbIO B3aVMOLENCTBUS BCEX YHACTHUKOB
OUCTAHUMOHHOIO 06y4eHUs, NPOBELEHUS CEMUHAPOB, BbICTYMNEHUS C LOKNALAMU U 3aLNTbI BbINOAHEHHBIX paboT,
NMpoBeAeHNS TPEHUHIOB, OPraHU3aLMy KONNEKTUBHON paboThl;
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- NpuMeHeHne oNCTaHUMOHHbIX o6paaoBaTeanb|x TEXHONOrnin ang opraHnsaumm oopM TEKYLLEro 1 NPOMEXYTOYHOro
KOHTPONA;

- YBENNYEHME NPOLOMXKNTENIbHOCTU caa4m oby4atolwmMcst UHBANULOM UK NINLOM C OFPaHNYeHHbIMU BO3MOXHOCTSIMI
30p0Bbs DOPM NMPOMEXYTOYHON aTTeCTALMMN MO OTHOLWEHMIO K YCTaHOBNEHHOW MPOAONXUTENBHOCTY UX CHAYN:

- NPOAOIXXUTENIbHOCTU CcOoa4n 3a4€Ta UM sK3aMeHa, nposoaonMoro B NUCbMEHHON oopme, - He 6onee 4eM Ha 90 MUHYT;

- NMPOOONXNTENbHOCTM NOAroTOBKM 06y4atollerocs K oTBeTy Ha 3a4éTe Unn aKk3ameHe, NPOBOAVMOM B YCTHOM doopMe, - He
6oree 4yeM Ha 20 MUHYT;

- NPOOOIXUTENNIbHOCTU BbICTYNNEHUA 06y'-|a|ou4eroc9| npu 3awunTte KprOBOI7I p8.60TbI - He bonee yem Ha 15 MUHYT.

Mporpamma cocTtaBneHa B cooTBeTcTBUM ¢ TpeboBaHnaMu GIrOC BO 1 yyebHbIM nnaHom no HanpasneHuto 01.04.01
"MatemaTuka" u marmcTepckor nporpamMme "AHanus Ha MHoroobpasusx”.
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
61.B.[1B.04.01 Obwas Teopusi OTHOCUTEIbHOCTH

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenne noarotoeku: 01.04.01 - MaTtemaTnka

Mpogounb NOAroTOBKM: AHanM3 Ha MHOroobpasunsx
KBanucukaums BbinyCKHUKA: MarmcTp

dopma oby4eHus: o4Hoe

SA3bik 0by4eHmns: pycckuii

Non Havana obyyeHns no obpasoBatenbHoi nporpamMme: 2018

OcHoBHas nuTeparypa:

1. Urnatbes, tO. I'. MaTtemaTuyeckue 0CHOBbI (OU3MKNK: C NpuMepamn peweHns 3anad B CKM Maple: [yqebHuk] / HO. . 1.
Wrnatbes, Opuin MeHHaanesny. Matematuieckne OCHOBbI (OU3NKK : C NpyMepammn peweHns 3agay 8 CKM Maple:
[yuebHuk] / tO. I'. UrHaTbes, A. A. AracpoHos ; KazaH. (MpuBonx.) dpenep. yH-T, VIH-T matematuku u mexaHuku um. H. U.
Nob6avesckoro.- KasaHb: [KaszaHckuit yHuBepcutet], 2016 .- 239 c.

2. ®opToB. B.E., Pusnka BbICOKUX NNOTHOCTEN aHEprum [SnekTpoHHbIn pecypc] / PopTos B.E. - M. : PUSMATINT,
2013. - 712 c. - ISBN 978-5-9221-1468-4 - Pexum gocTtyna: http://www.studentlibrary.ru/book/ISBN9785922114684.html

JononHuTtenbHas nuteparypa:

1. Nlykaw, B. H. ®uaunyeckas kocmonorng [OnekTpoHHbIn pecypc] / B. H. Jlykaw, E. B. MuxeeBa. - 9nekTpoH. oaH. -
Mocksa: duamatnut, 2012. - 404 c. - Pexum goctyna: https://e.lanbook.com/book/5279

2. CypawH, B. I'. MNsaTtasa cuna [SnekTpoHHbIN pecypc]: y4ed. nocobure - AnekTpoH. faH. - Mockea: MUHMO, 2009. - 40 c.
- Pexum poctyna: https://e.lanbook.com/book/9422
3. MatemaTnuyeckre 0CHOBbI COBPEMEHHOI TeopUn rpaBuTaLny [SnekTpoHHbI pecypc]: MoHorpagous / O. B. babyposa,

B. H. ®ponos. - M.: lNpomeTen, 2012. - 128 ¢. - Pexunm goctyna:
http://www.studmedlib.ru/book/ISBN9785704223627 .html
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lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
61.B.[1B.04.01 Obwas Teopusi OTHOCUTEIbHOCTH

nepe'-IeHb MHPOPMaLIMOHHbIX TEXHONMOINMMK, UCNONb3YyeMbIX AJ1s1 OCBOEHUS AUCLUMIUHBI (MO,IJ,ynil), BKo4yas
nepe4yeHb nporpaMmMHOro obecneyeHns u MH(POPMaLIMOHHbIX CNPaBOYHbIX CUCTEM

Hanpasnenne noarotoeku: 01.04.01 - MaTtemaTuka

Mpogounb NOAroTOBKM: AHanM3 Ha MHOroobpasunsx
KBanucukaums BbinyCKHUKA: MarncTp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

oo Havana obyyeHns no obpasoBaTenbHoi nporpamMme: 2018

OcBoeHne oucuUnnInHbI (MO,EI,yl'IFI) npegnonaraet ncnosib3oBaHme cnenytowero nporpamMmHoOro obecrneyeHus 1
MHJPOpMaLMOHHO-CNPAaBOYHbIX CUCTEM:

OnepauunoHHas cuctema Microsoft Windows 7 MpodbeccuoranbHas unm Windows XP (Volume License)

MakeT odpucHoro nporpammHoro obecneverus Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayaep Mozilla Firefox

Bpaysep Google Chrome

Adobe Reader XI unn Adobe Acrobat Reader DC

Kaspersky Endpoint Security ang Windows
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