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MporpamMma aucumnnuHbl "OnemeHTapHas Matematuka"; 44.03.05 "lMNeparornyeckoe obpasoBaHue (C ABYMS NPOOUASAMU NOAFOTOBKM)".

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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MporpamMma aucumnnuHbl "OnemeHTapHas Matematuka"; 44.03.05 "lMNeparornyeckoe obpasoBaHue (C ABYMS NPOOUASAMU NOAFOTOBKM)".

Mporpammy omucuunnuHel paspabotan(a)(v): LOULEHT, K.H. (ooueHT) CanbikoBa E.P. (Kadenpa Teopun n TexHonoruia
npenofaBaHns MaTeMaTMKM U MHPOPMATUKK, OTAENEHMEe NneJarorndyeckoro obpasoranus), 1Elena.Sadykova@kpfu.ru ;
JOLLEHT, K.H. (goueHT) Tumepbaera H.B. (Kachenpa Teopnm 1 TEXHONOriA NpenofaBaHns MaTeMaTnk n MHOOPMaTHKY,
oTheneHue neparoruyeckoro obpasosaHus), Nailya.Timerbaeva@kpfu.ru ; noueHT, k.H. Pazneesa I.W. (Kagpenpa
TEOPWU 1 TEXHONOT M NpenoiaBaHUs MaTeMaTnk 1 MHGOPMATHKKU, OTAENEHNE Neaarornieckoro obpasosaHus),
Elmira.Fazleeva@kpfu.ru ; goueHrt, k.H. ®anuneesa M.B. (Kadhenpa Teopun 1 TeXHONOrMin NpenogasaH1s MateMaTuky m
VHOOPMAaTKKK, OTAENEHNE Neaarornyeckoro obpasosaHus), Marina.Falileeva@kpfu.ru ; 3aBenytownii kachepoit, O.H.
(npodpeccop) Wakuposa J1.P. (Kadenpa teopuum 1 TEXHONOrUn NpenogasaHNs MateMaTkv 1 UHPOPMaTKKK, oTaeneHne
nenaroruyeckoro obpasoBaHus), Liliana.Shakirova@kpfu.ru

1. MepeyeHb NNaHMpyeMbIX pe3ybTaToB 06yyeHUs No QUCLUNINHE (MOBYNI0), COOTHECEHHbIX C MIaHUPYeMbIMU
pe3ynbtatamm ocsoeHus OMOMNn BO

Obyuqarowumitcsi, OCBOVBLWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnanaTth CneayowmnmMy KOMNeTEHUUAMU:

LWndop PacwumndppoBka
KOMMeTeHuun npuobpeTaeMon KOMNETEHLUN
YK-1 CnocobeH ocyLWecTBNATb NMOUCK, KPUTUHECKWIA aHann3 1 CUHTE3 MHAbopMaLuu,

NMPUMEHATDb CUCTEMHbIA Noaxon ans peweHnsa NnocTaBeHHbIX 3aaau

O6yyatolmiics, OCBOMBLUNA AUCLUMANHY (MOOYNb):
JlonxeH 3HaTb:

1, 2 cemecTp:

- MOHATME (PYHKLUMW, CBOMCTBA (DYHKLMK;

- NpeobpaszoBaHns rpatkoB RYHKLIVIA;

- pasnuyHble BUAbl OYHKUWUIA, NX CBOWCTBA U rpadonkm;

- METOLbl PELIEHs! YPaBHEHUI 1 HEPABEHCTB (COAEPXalLMX NEPEMEHHYIO MO 3HAKOM MOAY/S, MPPaLMOHANbHbIX,
rokasaTesbHbIX, 10rapugOMUYECKiX);

- BUIbl 3a[a4 C napameTpamu;
- METOAbl PEeWeHns Taknx 3agaq.

3 cemecTp:

- BUbl FEOMETPUYECKNX GOUTYP HA MIOCKOCTU 1 X Knaccuukauuio;

- akCMOMbI, onpeaeneHns u Teopembl NnaHUMeTpum;

- OCHOBbI FEOMETPUYECKUX MOCTPOEHMWI HA NNOCKOCTM, BbINOMHAEMbIE LUPKYNEM U IMHEKOIA;
- METoAbl peweHns 3a8a4 Ha NoCcTPoeHMe.

4 cemecTp:

- akCMOMbI 1 ONpeneneHns ctepeomeTpum;

- pas3nuyHble NoAxXoabl K ONpeaeneHno NOHATAS MHOrOrpaHHUKa;

- BUAbl MHOTOTPAHHWNKOB U NX KNnaccugmkaumio;

- oopMynbl 4N8 BblYMCieHs 06 bema 1 Naowwanm OCHOBHbBIX FEOMETPUYECKIMX TEN.

JonxeH ymeTb:

1, 2 cemecTp:

- uccnenosartb pasnuyHbie PYHKUUN N CTPOUTb UX rpadoniku;

- pewaTb ypaBHEHMNS, HEPABEHCTBA U CUCTEMBI, COAepXalume nepeMeHHyo nog 3HakomM Moayns;

- pewaTb MppaunoHanbHbie, NokasaTesfbHble U NorapnmMmyeckme ypaBHeHUS, HEpaBeHCTBA U CUCTEMbI;
- pewaTb YpaBHEHNS U HEPABEHCTBA, UCNOb3YS OYHKLIMOHANBbHO-TpaPUYecKnin MeToa;

- pewaTb NMMHENHbIE YpaBHEHNS 1 HEPABEHCTBA C NapamMeTpamu;

- pewaTtb paunoHanbHble, APoOHO-paLMOHaNbHbIE U MppaLMOHabHbIe YpaBHEHMS! U HEPaBEHCTBA C NapamMeTpamu;
- pewaTb TPaHCLEHOEHTHbIE YPaBHEHUS U HEPABEHCTBA C NapameTpamu;

- MPUMEHATb PasnnyHbie METOObI NPY PELEHUN 3a4a4 C HAYanbHbIMU YCNIOBUSMM.

3 cemecTp:

- [OKas3blBaTb TEOPEMbI WKOJSIbHOMO Kypca nnaHnuMeTpuu;

- pewaTb 3a4a4u Ha [0Ka3aTeNbCTBO M BblYMCIEHNE METPUYECKUX PA3MEPOB reOMEeTPMYECKON qomrypbl;
- pewaTtb 3a4a41 Ha NOCTPOEHUS Ha NIOCKOCTU, BbINONHAEMbIE LLUPKYNEM N NUHENRKONA.

4 cemecTp:
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MporpamMma aucumnnuHbl "OnemeHTapHas Matematuka"; 44.03.05 "lMNeparornyeckoe obpasoBaHue (C ABYMS NPOOUASAMU NOAFOTOBKM)".

- [0OKa3blBaTb TEOPEMbl CTEPEOMETPUMN;
- BbIMOJIHATb FEOMETPUHECKNE NMOCTPOEHNS B MPOCTPAHCTBE;

- CTPOUTb CEYEHNSI MHOTOrPaHHUKOB;

- pelwaTb 3a4a4v Ha Bbl4McNeHNe obbema 1 Niowaan reoMeTpuyeckmx Ten;
- BbIMOJNIHSATb MOLENN NPaBUSIbHbIX U MONYNPaBUibHbIX MHOFOrPpaHHMKOB.
IlonxeH BnageTb:

1, 2 cemecTp:

- OCHOBHbIMV TEOPETUYECKMMU CBEAEHUSIMU 1 MPAKTUYECKMMI HaBblkaMU Mo UCCNeaoBaHNio doyHKLNIA pasnnyHoro
BUIA 1 MOCTPOEHUIO X FPacdoUKOB;

- TEOPETMYEeCKMMN OCHOBaAMWN YPaBHEHWUIA U HEPABEHCTB;

- TEOPETMYECKUMUN OCHOBAMM LWKOMbHOIO Kypca 3aaady ¢ napameTpamu;

- MPUMEHATb NONyYEHHbIE 3HAHWS MPUW PELEHNN PasfIMYHbIX 3a4a4 C NnapaMeTpamu.

3 cemecTp:

- TEOPETMYECKUMUN OCHOBAMM LWKOMbHOrO Kypca naaHuMeTpum;

- MeTo4aMu 1 NpMeMaMu peleHns 3anad no nNiaHMMeTpum.

4 cemecTp:

- OCHOBHbIMU TEeOpPEeTN4ECKNMN OCHOBaMK WKOJIbHOIO Kypca CTepeoMeTpui;

- MPUMEHATb NOJTy4EHHbIE 3HAHNSA MPW PELIEHNM Pa3NUYHbIX 3a4a4 MO CTEPEOMETPUM.

JlonxeH 0eMOHCTPUPOBaTb CMOCOOHOCTb Y FOTOBHOCTb:

MPUMEHSATb MONY4YEHHbIE 3HAHWS HA NPAKTVKE NPU NCCNefoBaHNM 1 NOCTPOEHUN FPadpVKOB PasnnYHbIX OyHKLNIA;
MPUMEHSATb MONYYEHHbIE 3HAHWS HA NPAKTUKE MPU PELIEHUN:

- PasNMYHbIX BUAOB YPABHEHU, HEPABEHCTB U CUCTEM;

- pasnuyHbIX 3a4ay ¢ napameTpamu;

- pasnMyHbIX 3a4ay Mo NiaHMMeTpuu;

- pasnuyHbIX 3a4a4 No CTePeoMeTpun.

2. Mecto aucuunnuHel (Moayns) B ctpyktype OMOIM BO

JaHHasa oucumnnmHa (mogynb) BkNtodeHa B pasgen "61.0.06.03 OucumnaunHbl (Mogynun)" OCHOBHON NPOECCUOHANBHOW
obpazosatenbHol nporpammbl 44.03.05 "Meparormyeckoe obpasoBaHre (C ABYMS MPOGOUASAMI NMOATOTOBKM)
(Matematuka, nHchopMaTuka u MHOPMALMOHHBIE TEXHONOMM)" U OTHOCMTCS K 0B6S3aTENbHbBIM JUCLMMNIVHAM.

OcBauBaetcsi Ha 1, 2 kypcax B 1, 2, 3, 4 ceMecTpax.

3. O6bem gucuMnIMHBI (MOAYNS) B 3a4eTHbIX eAuHMLaX C YKa3aHMeM KONMYecTBa YacoB, BblAe/IeHHbIX Ha
KOHTaKTHyl0 paboTy obyuyaloLmuxcs ¢ npenopasarenem (Mo BMAaM yuyebHbIX 3aHATUI) M Ha CaMOCTOSITE/NIbHYIO
paboTy obyuarloLmxcs

O6was TpynoeMKocTb AncUMNAnHbl coctaensieT 10 3a4eTHbIx(ble) eanHuL(bl) Ha 360 yaca(os).

KoHTakTHasi paboTa - 218 yaca(oB), B TOM Yncne nekumm - 72 4aca(oB), npakTuyeckune 3aHsTms - 0 4yaca(os),
nabopatopHble paboTbl - 142 yaca(oB), KOHTPONb CAMOCTOSATENbHOM PaboThl - 4 Yaca(oB).

CamocTositenbHas paboTta - 97 4aca(os).
KoHTponb (3a4éT / ak3ameH) - 45 yaca(os).

dopma NPOMEXYTOYHOrO KOHTPONS ANCUUMNUHBL: 3a4eT C OLEHKON B 1 ceMeCcTpe; 9K3aMeH BO 2 CeMeCTpe; 9Kk3ameH B 3
CeMecTpe; 9K3aMeH B 4 cemecTpe.

4, CopepxaHue OuCUUNNUHbI (MOAYNSA), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3genam) ¢ yKkasaHMeM OTBEAEHHOro Ha
HUX KONUYeCTBa aKkageMUYecknx 4acoB U BUAOB y4ebHbIX 3aHATUN

4.1 CTpyKTypa U TeMaTU4eCKUi nnaH KOHTaKTHOW U CaMOCTOATENbHOM paboTbl NO AUCLUNINHE (MOAYIIO)

Bupbl 1 yacbl KOHTaKTHOMN paboThbl, Camo-
MX TPYOO0EMKOCTb (B Yacax) cToN-

N Pasgenbl gucunnimHbi / Ce- [Nekuumn,llekuum| Npaktu-|Mpaktn-fla6opa-Nla6opa-| T€Nb-
monyns MECTP| Bcero | B 3n. | 4yeckue |4eckue [TopHble|TOpHble| Has
copme [3aHsATUSA, B an. |paboTbl,| B 3n. pa-
Bcero |chopme| Bcero |chbopme | 6oTa

Tewma 1. MNoHatue doyHkumm. CeoiicTea
PyHKLUMKN. DnemMeHTapHoe uccnenosaHe
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MporpamMma aucumnnuHbl "OnemeHTapHas Matematuka"; 44.03.05 "lMNeparornyeckoe obpasoBaHue (C ABYMS NPOOUASAMU NOAFOTOBKM)".

Buabl 1 Yyacbl KOHTaKTHOM PaboThbl, Camo-

MX TPYD0EeMKOCTb (B Yacax) cTosi-

N Paspenbl aMcumninHbl / Ce- [Nekuumn,lekunm Npaktu-|Mpaktn-fla6opa-flaopa-| T€Nb-
monyns MECTP| Bcero | B an. |4eckue |4eckue [TopHble|TOpHble| Has

c¢oopme [3aHsATUSA, B 3an. |paboTbl,| B 3n. pa-
Bcero |chopme| Bcero |chbopme | 6oTa

Tema 2. [NocTpoeHne rpadomkoB OYHKLNIA C
nomoLLbto NpeobpasoBaHuii. MNocTpoeHne
2. [rpadhrkoB QoyHKUMIA, cooepXalunx Moaynb 1 2 0 0 0 2 0 2

Tema 3. YpaBHeHMS 1 HepaBeHCTBa,
3. [cooepxalLime nepeMeHHyo Nod 3HakoM 1 2 0 0 0 4 0 2
mMoayns

Tema 4. ObpaTHas dyHkums. Mpadoukm
4. [B3aMMHO 0BpaTHbIX (OYHKLIMIA 1 2 0 0 0 2 0 2

Tema 5. KsagpatnyHas goyHkums. CTeneHHble

yHKUMK. VippaumoHanbHble ypaBHEHNS 1
5. HepaBeHcTBa 1 2 0 0 0 6 0 2

Tema 6. [NokasaTtenbHas pyHKUMS.
6. |lNokasartenbHble ypaBHEHNS U HEPaBEHCTBA 1 2 0 0 0 6 0 2

Tema 7. Jlorapudpomumyeckast oyHKUMS.

7. |[lorapudommnyeckue ypaBHeHNS 1 1 2 0 0 0 6 0 2
HepaBeHCTBa
Tema 8. YpaBHeHMS 1 HepaBeHCTBA BbICLIMX
8. cTeneHen 1 2 0 0 0 2 0 2
9 Tema 9. Cuctembl ypaBHEHWI C ABYMS 1 5 0 0 0 5 0 5

" [nepemeHHbIMK

Tema 10. Bugbl 3anay ¢ napameTpom. 3agayu
nepsoro enga. JlnHeiHble,

10.|apobHo-paLmoHanbHble, KBanpaTtHble 2 2 0 0 0 4 0 1
ypaBHEHWNS U HepaBeHCTBa C NapaMeTpom

Tema 11. 3apaum BTOpPOro Bmaa.
Anrebpanyeckne MeTofbl peleHus 3aaad ¢
napameTtpamu. icnonb3osBaHne TeOpeMb
11.|Bueta npwu peweHnn 3agay ¢ napamerpamu, 2 4 0 0 0 6 0 1
rpacomyeckoin MHTepnpeTaLmm KsaapaTHoro
TpexyneHa

Tema 12. DyHKLUMOHANbHbIE METOAbI PELEeHNS
12.|3apa4y ¢ napameTpamu. Vicnonb3osaHne 2 2 0 0 0 4 0 1
CBOWICTB (PYHKLIMIA

Tema 13. DyHKUMOHANbHO-rpadunyeckue
13.[METOAbI peweHna 3anay ¢ napamMeTpamm 5 5 0 0 0 4 0 1

Tema 14. [eomeTpryeckme MeToabl peweHns

3ajay ¢ napameTpamu. icnonb3osaHne

POPMYN PacCToSHMS MeXAy ABYMS TOHKaMu,
OT TOYKM A0 NPAMOW Ha MAOCKOCTH.

14. Mcnonb3oBaHre ypaBHeHUS NPsSIMONA, Napsbl 2 4 0 0 0 6 0 2

napannenbHbIX NPSAMbIX, epecekaoWwmnxcs

NpAMbIX

Tema 15. 'eomeTpuyeckne Metoapl peweHms
3apad ¢ napametpamu. Vicnonb3osaHue

15.|HepaBeHcTBa TpeyronbHKKa, ypaBHeHNs 2 2 0 0 0 6 0 1
oTpeska, napannenorpamma, OKpy>XHOCTH
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MporpamMma aucumnnuHbl "OnemeHTapHas Matematuka"; 44.03.05 "lMNeparornyeckoe obpasoBaHue (C ABYMS NPOOUASAMU NOAFOTOBKM)".

Buabl 1 Yyacbl KOHTaKTHOM PaboThbl, Camo-

MX TPYD0EeMKOCTb (B Yacax) cTosi-

N Paspenbl aMcumninHbl / Ce- [Nekuumn,lekunm Npaktu-|Mpaktn-fla6opa-flaopa-| T€Nb-
monyns MECTP| Bcero | B an. |4eckue |4eckue [TopHble|TOpHble| Has

c¢oopme [3aHsATUSA, B 3an. |paboTbl,| B 3n. pa-
Bcero |chopme| Bcero |chbopme | 6oTa

16. E(Fga 16. 3agaum ¢ napameTpamu B cOocTaBse > 5 0 0 0 6 0 1

Tema 17. Akcuomatuyeckoe NOCTpoeHve
17'reomeTpvm 3 2 0 0 0 2 0 2

18 Tema 18. TpeyronbHWK: COOTHOWEHUS,
‘|npy3Hakm, oTpesku

19.|Tema 19. OTHowWweHMe, nonobue

20 Tema 20. NeomeTpuyeckune npeobpasoBaHns
‘|Ha nnockocTtn

3 2
3 2
3 2
21.|Tema 21. TpeyronbHUK 3 2
3 2
3 2
3 2

22.|Tema 22. YeTblpexyronbHUK
23.|Tema 23. OKkpy>XHOCTb

o4 Tema 24. BnncaHHble 1 onncaHHble
"|MHOTOYrONBHWKM

Tema 25. eomeTpuyeckme NOCTPoOEHNs Ha
25. MNOCKOCTH 3 2 0 0 0 4 0 4

Tema 26. PewweHre 3a8a4 NOBbIWEHHON
26.|CnoXHOCTN Mo NnaHNMeTpum 3 0 0 0 0 4 0 6

Tema 27. Ctepeometpus. MNMoHsATNE
MHOrorpaHHvka. Boinyknble 1 HEBbINYKNblE,
npasunbHbIe, NONYNpaBuibHbIE, 3Be3a4aTble
27.|MHororpaHHunkun. Teopema ditnepa ans 4 2 0 0 0 4 0 0
MHOrOrpaHHMKOB, MPUHLUUMN OBOACTBEHHOCTM

Tewma 28. NeomeTpus TeTpasgpa. Tetpasgp v

cchepbl. MeanaHbl TeTpasapa.
OpTOLEeHTPUYECKNIA NPSMOYTONbHbIN,

28. paBHOrpaHHbIi TeTpasap. CeoncTea. 4 2 0 0 0 z 0 =

OnuvcaHHbIi Nnapannenenunen TeTpasgpa

Tema 29. MHororpaHHsble yrnbl. CBoCTBa.
IByrpaHHble yribl. PaBeHCTBO OBYrpaHHbIX
yrnos. CeoicTea. TpexrpaHHblii yron.
29.|MpaBunnbHbIA TPeXrpaHHbln yron. Teopema 4 2 0 0 0 2 0 2
Muaparopa. MNpuaHakn paBeHcTBa
TPEXrpaHHbIX yrios

Tema 30. Teopema KOCMHYCOB 1 CUHYCOB ANs
30. TpexrpaHHoro yrna 4 2 0 0 0 2 0 2

Tema 31. eomeTpuyeckne mecta TO4eK B
31.|npocTtpaHcTee. NocTpoeHne nepneHankynapa| 4 0 0 0 0 2 0 3
K MNOCKOCTK

Tewma 32. Kpyrnble Tena. Copepa v wap.
MNMepeceyeHne wapa (cepbl) MMOCKOCTHIO.
KacaHwue wapa 1 cgepbl NIOCKOCTbIO.
CunmmeTpus cpepsbl (wapa). Ceorictea
KacaTtenbHOW 1 CeKyllemn, CEKYLLNX U XOPA.
32. YacTu wapa: cerMeHTHas NOBEPXHOCTb, 4 2 0 0 0 2 0 4
LWapOBOM CErMEHT, WapoBOoM MNOKC, WapoBoK
CoM, WapoBoW CEeKTop
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Paspenbl AUCLUNMINHDI /
Moamyns

Buabl 1 Yyacbl KOHTaKTHOM PaboThbl,

MX TPYA0EeMKOCTb (B Yacax)

Ce-
MecTp

Nekuunu,
BCEro

Nekuun MpakTu- MpakTu-flabopa-

B /1. | YecKkue |4Yeckue [TopHble
c¢hopme [3aHATUSA,| B 3an. |paborThl,
Bcero (dopme| Bcero

Na6opa-|
TOpHbIe
B 3.

dopme

Camo-
cTosi-
Tenb-
Has
pa-
6ota

33.

Tema 33. UnnuHgpuyeckne, KoHn4yeckne
nosepxHocTtu. Umnnnuap. PaseepTka. KoHyc.
Yce4eHHbI KOHyC. Pa3sepTkn KoHyca 1
yCEeYeHHOro koHyca. CumMmeTpns umnnHapa
BpaLeHms. CeveHne KoHyca NnockoCTbio

34.

Tema 34. BnncaHHble 1 onncaHHble
MHOrorpaHHukn. OCHOBHbIE MOHATUS U
onpenenexus. MNprama, onucaHHas okono
wapa

35.

Tema 35. 3apaum Ha NOCTPOEHUE B
ctepeomeTpun. MNo3numMoHHas NonHoTa u
MeTpuyeckas onpeneneHHOCTb N306paxeHuii.
MNocTpoeHwe cevyeHunii (OCHOBHbIE METOAbI:
MEeTon OCHOBHOI MNOCKOCTU, METOA, cneaa,
MeTOoq, COOTBETCTBMSA TOYeK). Teopema
Monbku-lBapua

36.

Tema 36. V1306paxeHne MHOrorpaHHKoB,
KOHycoB, umnnHapoB. OcHOBHble TpeboBaHWs

37.

Tema 37. O6beM. Kybupyemole Tena.
CeoiicTBa 06bEMOB (akcuoMbl). Teopema 06
o0b6beMe npsimoro uunuHapa. MNpepcraenexHve
obbema uHTerpanom. Beisonbl coopmyn:
06beM umnuHapa, KoHyca, wapa. MpuHumnn b.
Kasanbepu. ®opmyna CumncoHa

38.

Tema 38. PaBHOBENNKOCTb U
PaBHOCOCTABIEHHOCTb B MPOCTPaHCTBE.
TeopeMbl 0 paBHOBENMKOCTU U
pPaBHOCOCTABNEHHOCTM

39.

Tewma 39. lMoHsATNE NoBEPXHOCTH.
JByCTOpPOHHME 1 OBHOCTOPOHHME
nosepxHocTu. "NleHta Mebuyca". Ee
cBoiicTBa. OnNncaHHbIe MHOTOrpaHHNKM 1
onpegneneHue nNnowaan Bbinyknon
nosepxHocTu. Mnowanb cgepbl, HoKoBOM
NOBEPXHOCTW LMANHAPA, KOHYCa, YCEeYEHHOro
KOHyca

NToro

72

97

4.2 CopepxaHue aucUUMNIUHLI (MOBYNSA)
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Tema 1. NoHsTHe dpyHKUUK. CBONCTBA PYHKLUN. DNeMeHTapHOe uccnenosaHue oyHKLUM U NOCTPOEHME UX
rpacpukos. UccnepoBaHue oyHKLIMIA C MOMOLLLbIO NPOU3BOOHON

. OnpeneneHne gyHkumn. Obnactb onpeneneHns yHKUMU. MHOXeCTBO 3HauYeHUiA cpyHKLMKW. [pachmk pyHKLMK.
. Cnocobbl 3anaHnst oyHKLMK.

. CeoricTBa PYHKLUIA (HETHOCTb, MOHOTOHHOCTb, NEPUOANYHOCTb, ACUMNTOTbI FPadOUNKOB).

. DneMeHTapHoOe uccnenoBaHve PyHKUNIA.

. WccnepnoBanue thyHKLMIA € MOMOLLBIO MPOM3BOSHOM.

. Cxema uccnenoBaHns pyHKUUIA.

. Pewenve 3apau.

Tema 2. MocTpoeHue rpachmkoB ¢pyHKLUIA C NOMOLLbIO Npeobpa3oBaHuin. MocTpoeHue rpadomkoB chyHKLUNA,
coaepxaiuux Mmooynb

1. MapannenbHblil NepeHoc (CaBur rpacuka).
2. MpeobpasoBaHne CUMMETPUMN.
3. Cxatue un pactaxeHue rpadwvka.

4. Mogynb, ero aHanuTuydeckas n rpaguyeckas uHtepnpetauus. NocrpoeHune rpadomkos oyHkumnny=|f(x)|, y=f(|x|),
y=[f(|x|)|. MocTpoeHune rpacomkos Opyrux BUOOB PyHKUMIA, coaepXalmx 3Hak Mogyns.

5. CnoxeHwue rpacmkos.

6. Npadpuk pyHKuMm 1/f(x).

7. Pewexne 3anay.

Tema 3. YpaBHeHUs1 N HepaBeHCTBa, coaepXallue nepeMeHHyro nom 3Hakom Moayns

1. MeToAbl pelweHns ypaBHeHW, cofepXalimx nepeMeHHyto noa 3HakoM MoAyNs: packpbiTe MOAy/s Mo OnpeneneHuto,
BO3BeLeHMe 0beunx yacTen ypaBHeHMs B KBaApart, pa3bueHne Ha NPOMeXyTKM, 3aMeHa HEeN3BECTHOTO.

2. PeweHne HepaBeHCTB, coaepXalumx nepeMeHHyo nogd 3HakoM Moaynsi.
3. PeweHue cuctem, cogepxatunx Mogynu.

4. PeweHve 3anay.

Tema 4. O6partHas chyHkuums. Mpachukn B3aMMHO 06paTHbIX PYHKLMIA

1. B3aMMHO 04HO3HAYHOE COOTBETCTBME MEXAY MHOXecTBamu yncen. ObpatumocTb goyHkumn. OnpeneneHve obpaTHoi
hyHKUMW. B3anmHo obpatHble goyHKumMK. "padouki B3auMHO 06paTHbIX oyHKLWIA.

2. Teopema 0 cylecTBOBaHWMN 0OpaTHON ChyHKLIMU.

3. AnropuTMm cocTaBneHnst 06paTHol COyHKLNN.

4. PeweHue 3agady Ha

1) ycTaHOBNEHWE CylLeCTBOBaHWS 06paTHOM (oyHKLMN,

2) HaxoxaeHune obpaTHO hyHKLMK,

3) oTbickaHusi 06nacTh oNpeneneHns U MHOXECTBA 3HA4YEHUIA 0BPaTHON COyHKLIMN,

4) NoCTpoeHUE rpadonKoB NpPsSMOoi 1 06paTHON yHKLMK B OLHOM CMCTEME KOOPAMHAT.

Tema 5. KBagpatuyHas coyHkumsi. CteneHHble chyHKUMU. UppaumnoHanbHble ypaBHEHUSI U HepaBeHCTBa

1. KBagpaTuyHas cpyHKUMS, ee CBOMCTBA U rpadouk. PacnonoxeHune rpadoMkoB KBaapaTUYHOM oyHKLMW B LEeKapTOBOW
cucTeMe KoopauHar.

2. CTeneHHble goyHKLMM, NX CBONCTBA M rpachmkm.
3. dyHKUMW, cogepXalme NepeMeHHyo noL 3HakoM KOPHS.
4. pobHO-paunoHanbHble yHKLNK.

5. OcHoBHble MeTObl peweHnsa nppaumoHanbHbIX ypaBHeHMI7IZ BO3BeleHne obenx yacrtei ypaBHEeHUA B OOHY U Ty Xe
CTeneHb, BBEAEHNE HOBOM I'IepeMeHHOI7I.

6. MNpocTeiwmne nppaunoHanbHble HePaBEHCTBA.

7. PeweHune CnoxXHbIX nppaumnoHanbHbIX HEPaBeHCTB.

8. Pewenue 3apnauv.

Tewma 6. NMokasatenbHasa coyHkuUS. Moka3zaTenbHble ypaBHEHUSI U HEpaBEHCTBA
1. MNMokasaTtenbHasa PyHKUNS, ee CBONCTBA U rpadomk.

2. MpocTewune nokasarenbHble ypaBHEHNA. OCHOBHbIE METOObI PEWEHNS NoKasaTenbHbIX YyPaBHEHWIA: NPUBELSEHNE
obeux HacTel ypaBHEeHNS K OLHOMY M TOMY XXe OCHOBaHWUIO, BBELEHNE HOBOWN NEPEeMEHHOIA.

. MeTop BbiHECEHMS 06LLEr0 MHOXUTENS 3a CKOOKMU.

. MeTtoa rpynnuposku.

. MeTton cBeneHns K 04HOPOAHOMY YPaBHEHMIO.

. MeToa norapmmmpoBaHus.

. HectaHpapTHble MeToabl pelleHns.

. MokasaTenbHble ypaBHEHWS C B3aUMHO 06paTHBIMY OCHOBaHMSAMM.

NOoO ok WD =
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9. NokasaTenbHO-CTENEHHbIE YPaBHEHUSI.

10. PyHKUMOHANBbHO-TrPadMYeCKUin METOL peleHns nokasaTesbHbIX yPaBHEeHU.

11. PewweHune nokasaTenbHbIX HEPaBEHCTB.

12. PeweHune 3anau.

Tewma 7. Nlorapucpmmnueckas coyHkuma. JlorapucpMmmueckme ypaBHeHUs 1 HepaBeHCTBa
1. Jlorapudpm. CeoiicTea norapndgomos.

2. Jlorapudpmuyeckas pyHKUKS, ee CBOMCTBA U rpadomk.

3. MpocTeiiwmre norapumuyeckme ypasHeHUsi. OCHOBHbIE METObI PEWEHNS NOrapUPMUYECKMX YPABHEHWIA: METOL,
MOTEHLUMPOBAHUS, METOL BBELEHMS HOBOW NEPEMEHHON, METOL, NOrapucoMMpPOBaHHS.

4. ®dyHKUMOHANBbHO-TpadoMYEeCKUn METOL, PeLLEHNS NOrapuOMNYECKNX YPaBHEHUIA.
5. PeweHune norapntmMmnyeckmx HEpaBEHCTB.

6. PelweHwve 3anau.

Tema 8. YpaBHEHUs1 U HepaBeHCTBa BbICLLUUX CTENEeHEN

1. Anrebpanyeckre ypaBHeHUs. YpaBHEHNS BbICWINX cTeneHein. MeToabl peleHns ypaBHEeHWi BbICWKX CTEMNEHEN.
TpexyneHHble ypaBHEHUS.

2. CuMMeTpuryecKkmne ypaBHeHus.

3. BosBpaTtHble ypaBHeHMS.

4. NpobHO-paunoHanbHble ypaBHEHNS.
5. OnHOpoAHbIE YpaBHEHUS.

6. MeTonbl peweHnst HepaBeHCTB. MeTon MHTEPBANIOB NPY PEWEHNM PaLIMOHANbHbIX, APOBHO-pPaLOHaNbHBIX
HepaBEeHCTB.

7. PeweHve 3anay.

Tema 9. CucteMbl ypaBHEHUN C OBYMS NepeMeHHbIMMU

.PeweHne HennHenHbIX CUCTEM YpaBHEHWIA.

. MeToz nonctaHoBKM 1 anrebpamyeckoro CNOXeHUs NPU PeeHn CUCTEM YPABHEHWIA.
. MeToa 3aMeHbl NnepeMeHHO NPW pelweHnn CUCTEM YPaBHEHWIA.

. PelweHne cummeTpuyeckmx cmctem.

. PeweHnue cnctem ogHOPOOHbIX YPaBHEHWIA.

. PeweHne cnoxHbIx HENVHERHbIX CUCTEM YPaBHEHU Ha3BaHHbIMU METOLAMMU.

Tema 10. Buabl 3apauy ¢ napameTpoM. 3apgauv nepeoro Buaa. JluHenHble, Apo6HO-paLMoHanbHbie, KBagpaTHble
ypaBHEHUs1 U HepaBeHCTBa C NapameTpoM

1. Buapbl 3afay ¢ napameTpamu.

2. MNepebii BUA 3a0a4 C NapaMeTpoM.

3. lnHeliHble ypaBHEHNS 1 HEPABEHCTBA C MapaMeTpoM, BUAbl BETBAEHWI, doopMa 3anucu oTeeTa.
4. OpobHo-paumoHanbHble ypaBHEHNS U HEpaBEHCTBA ¢ napameTpoM. MNposepka O03.

5. KBafpatHble ypaBHeHWS 1 HepaBeHCTBa C NapaMeTpoM.

6. Pewexve 3anay.

Tema 11. 3apaum BTOpOro Buaa. Anrebpanyeckme Metoabl peLleHUs 3agad ¢ napamerpamu. Mcnonb3oBaHue
TeopeMbl Bueta npu pelueHun 3apad ¢ napametTpamm, rpacouyeckon MHTeprnpeTauum KBagpaTtHoOro TpexuneHa

1. 3apaym BTOpOro Bmaa.
2. Anrebpanyeckne MeToLbl PeLeHns 3a8ay ¢ napameTpamu.
3. Teopema Bueta npu peweHnmn 3agad ¢ napameTpamu. 3Haku KOpHel KBaaparHoro TpexyneHa.

4. I'padpryeckas NHTepnpeTaums KBaapaTHoOro TpexdyneHa. PacnonoxeHne KopHei KBaapaTHOro TpexyneHa
OTHOCUTENbHO TOYKM, MHTEpBaNa Ha Y/CNoBO OCH.

5. Pewenue 3anauv.

Tema 12. dyHKUMOHaNbHbIe METOAbI peLleHUs 3aaay ¢ napametrpaMu. Micnonb3oBaHue CBOUCTB (PYHKLIMIA
1. @yHKUMOHANbHbIE METOAbI PELeHNs 3a4a4 C napamMeTpamu.

2. HeoTtpruatenbHOCTb OyHKLMM NPU pelleHnn 3aaad ¢ napameTpamu.

3. MOHOTOHHOCTb PYHKUMW MPpU peeHnr 3a8a4y ¢ napameTpamu.

4. OrpaHny4eHHOCTb COYHKLMM NPY pelleHnn 3a4ay ¢ napamMeTpamu.

5. Hanbonbliee (HauMeHbLUEEe) 3HA4YEHNE COYHKLNN.

6. PeweHne 3anay.

Tema 13. dyHKUMOHaNbHO-rpacdpmyeckme meToabl peLleHUs 3aaady ¢ napameTpamu

1. dyHKUMOHaNbHO-rpadmyeckme MeTobl peweHns 3anay ¢ napameTpamu.

2. icnonb3oBaHWe CBONCTB rpachukoBs IMHENHON U KBAAPATUYHON ODYHKLUMIA NPpU pelweHnr 3a4a4y ¢ napamMeTpamu.
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3. Ncnonb3oBaHne cBOWCTB rpadhuka obpaTHOM NPONopLMOHaNbHOCTU NPU pPeLeHn 3aaad ¢ napameTpamu.
4. Vicnonb3oBaHue CBOMCTB CPYHKLUMN C MEPEMEHHON NMOA, 3HAKOM MOLYNS NPU PELeHMn 3a[ay C napaMmeTpamu.
5. PeweHnuve 3apay.

Tema 14. TeomeTpuyeckne MeTOAbI pelleHUs 3agay ¢ napameTrpamu. icnonb3oBaHue oOpMyn paccTosiHUSA
MeXAy OBYyMsi TOYKaMu, OT TOUKM A0 NPSAMOM Ha NnockocTu. icnonb3oBaHue ypaBHeHUsi NPSIMOWA, Napbl
napannenbHbIX NPSIMbIX, NepeceKakoLLUXCA NPAMbIX

1. FGOMeTpI/ILIeCKI/Ie MeTOobl peweHns 3agay C napameTpami.

2. Vicnonb3oBaHre hopMyribl PACCTOSHNUSA MEXOY LBYMS TOYKAMU, OT TOYKM A0 NPSIMOA HAa MNOCKOCTW NPY PeELIeHNI
3afay c napameTpamu.

3. Ncnonb3oBaHne ypaBHEHUA I'IpﬂMOI7I, napbl napannenbHbIX NPAMbIX, MepecekaloWwnxcsa NpsaMbiX Npn peweHnn 3anad ¢
napameTpamn.

4. PelweHve 3anau.

Tema 15. FeoMeTpuyeckme MeToObl pelleHNs 3adad ¢ napameTpamu. Ucnonb3oBaHne HepaBeHCTBa
TpeyronbHUKa, ypaBHEeHUS OoTpe3Ka, napannenorpamMmma, OKpy>XHoCTu

1. FeoMeTpuyeckre MeTOObl peWeHNs 3aay ¢ napameTpamu.

2. HepaBeHCTBO TpeyrofbHuKa, ypaBHeHe 0Tpe3Kka npu pelleHny 3anad ¢ napameTpamu.
3. Vicnonb3oBaHue ypaBHeHWs napannenorpamma npy peweHnun 3agady ¢ napameTpami .
4. Vicnonb3oBaHUe ypaBHEHNS OKPYXXHOCTU MPKW peleHny 3anad ¢ napameTpamu.

5. PeweHve 3anay.

Tema 16. 3apaum c napameTpamm B coctase EIN3

1. 3apauu c napameTpamm B COCTaBe €4MHOMO rocynapcTBEHHOro ak3ameHa (EM3).

2. KoondoumkaTop rocygapcTteeHHon utoroson artectaumm (MA) n EIS.

3. OcHOBHble BrIbl 3aa4, BK/lOYaeMble BO BTOPYIO YacTb MPOCUIBHOrO 3Kk3aMeHa Mo MaTeMatuke 3a Kypc cpenHel
WKONbI.

4. PelweHre pasnnyHbiX BApMaHTOB 3aay (AeMoBepCuU, NPobHbIE BAPUAHThI).
Tema 17. AKcnomaTuyeckoe NnocTpoeHue reomeTpumn
1. AbcontotHas reomeTpusi. OCHOBHbIE MOHATUS.

2. H.WN. Nobauesckuii. Akcuoma napannenbHocTu B "BoobpaxaemMoii" reomeTpumn. 3HaveHune "Boobpaxxaemol
reoMeTpuu" Ansg passuTUS MatemMaTtuyecKon Hayku.

3. EBknnpoBa reomeTtpus no Munbbepty (HeonpenensiemMble NOHATUS, OTHOWEHWS, FPYMMbl aKCUOMbI)

4. KOHCTPYKTMBHbIE aKCMOMbI I MHCTPYMEHTBI TEOPUMN NMOCTPOEHWIA. DNEeMEHTapHbIEe 3a4a4u Ha NOCTPOEHNE LIMPKYIEM 1
NNHENKOMN.

Tema 18. TpeyronbHUK: COOTHOLUEHUS, MPU3HAKM, OTPE3KMN

1. MeTtoq " ot npotmsHoro" n 'MT npu peweHnn NnaHNMETPUYECKNX 3a4ay Ha [0Kas3aTenbCcTso.
2. MNocTpoeHns DONOAHWUTENBbHON NPSAMOI MPU PeLeHn NNaHUMEeTPUYEeCcKUX 3aay.
3. COOTHOLWEHMSA CTOPOH U YrNOB TPEYroNbHMKA.

4. YeTBepTblii U NATbLIA NPU3HAKN PaBEHCTBA TPEYrONbHNKOB.

5. 3ameuarenbHble TOYKM M OTPE3KM TPEYroNibHUKA.

Tema 19. OTHOLWIEHUe, Nopobue

. BHyTpeHHee 1 BHewHee oeneHve oTpeska TOYKOM.

. Teopema daneca 1 ee 06061WeHNS.

. FapMoHunyeckne yeTBepku.

. Teopema o bUccekTpuce yrna TpeyrofbHuKa.

. Teopembl Yesbl 1 MeHenas.

. MeTon nonobus n BONONHUTENBHBLIE MOCTPOEHNS.

. FeomeTpuyeckme NOCTPOEHNS NPOMOPLNOHANBHBIX OTPE3KOB LIMPKYNEM U INHENKOWA.
8. Metonbl T'MT, anrebpanyeckuii 1 nogobums.

9.Kputepuin paspelmmocT 3aaay Ha NoCTPOEHNE LIMPKYNEM U INHENKOIA.

Tema 20. FeomeTpuueckune npeobpasoBaHNUS Ha NIOCKOCTU

. MpeobpazoBaHus nnockocTn. [BMXeHUS NNOCKOCTW. Bumbl oBuxXxeHwmi.

. LleHTpanbHas n ocesasi cummeTpun.

. MapannenbHbIii NnepeHoc NAOCKOCTY.

. NMosopoT nnockocTu.

. Cymma gBunxeHui.

. CBoWicTBa OBUXEHUIA NIOCKOCTN.

. LleHTpanbHoe nopobve gomryp Ha nnockocTu.
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7. NlokasatenbcTBo TeopeM Toppuyennu, HanoneoHa ¢ METOLOM reOMETPUYECKNX MPe0bpas3oBaHuii.
Tema 21. TpeyronbHuK

1. [lononHUTENbHbBIN TPEYroNbHUK.

2. Toykn Oiinepa. TpeyronbHWK C BEPWMHAMK B To4Kax ditnepa.

3. OpTOLEHTPMYECKUI TPEYTONbHMK.

4. Mpamasa Sinepa. Teopema o0 npsMon dinepa.

5. OKpPYXHOCTb [EBATM TOYEK.

6. BnncaHnHas n BHeBNMCcaHHbIe OKPY>XHOCTU. CBONCTBA TPEYrObHNKA C BEPWNHAMU B LEHTPAX BHEBMMCAHHbIX
OKpPY>XHOCTEMN.

7. MNocTpoeHmne TpeyronbHMKa No 3ameyaresfibHbIM TOYKaM 1 0Tpe3Kam.

Tema 22. UeTbipexyrofbHUK

1. CBoNCTBa M NpU3HaKM napannenorpamMma u tpaneunn. Yetolpe 3amedatenbHble TOUKM TpaneLmu.

2. Boinyknible, HEBbINYK/blE N cCaMONepeceKkaoWmnecs Y4eTbipexyrobHMKW. [1poCcTbie YeTblPexyronbHUKW.

3. CpeqoHvie NuHWUK YeTblpexyronbHuka. Teopema BapuHboHa. Teopema 0 nepeceyeHnn CpeaHnx NMHWA 1 oTpeska,
CoeaUHSIIoWero cepeavHbl anaroHanei.

4. Npsimas Naycca. Teopema Ditnepa onsg YeTblpexyronbHUKOB.
Tema 23. OKpyXHOCTb

1. Yrnbl 1 cekylwme oKpyXHOCTU.

2. CteneHb TOYKN OTHOCUTENBHO OKPYXHOCTK.

3. PagukanbHas ocb. Teopema o pagukanbHoi ocv. CBOMCTBA paaukanbHOW OCY MpU PasnMyHOM B3aVMHOM
PacnonoXeHnn ABYX OKPY>XXHOCTEVA.

4. PagukanbHbll LEHTP.

5. Yron mexay okpy>XHocTsaMu. OpToroHanbHble OKPY>XHOCTU.

6. MocTtpoeHunsa unpkynem. Teopema MackepoHu.

Tema 24. BnucaHHble 1 ONUCaHHbIe MHOMOYrolbHUKU

1. O606wweHns Teopembl Toppuyennu.

2. CBolicTBa 1 NpU3HaKy BNMCaHHbIX U OMUCAHHbIX YETbIPEXYTONIbHUKOB.

3. Teopema lNMTonemes ans YeTblpexyronbHkoB. ObpaTHas Teopema Tonemes.

4. Teopembl BpuraHwoHa 1 MNMackansa onsg BNIMCaHHbIX 1 ONMCAHHbIX LWECTUYTrONbHUKOB.
5. BnucaHHble 1 OnUcaHHble MHOMOYroNbHUKU. HeobxonmMble 1 [OCTaTOYHbIE YCOBUS.
Tema 25. F'eomeTprnuyeckue NOCTPOEHNA Ha NMNNMOCKOCTU

1. OSTanbl peweHns 3aga4m Ha NOCTPOEHUE: aHanu3, NOCTPOEHNe, OKa3aTeNbCTBO, UCCNefoBaHME.

2. [oka3aTenbCTBO akCUOM LIMPKYNS U IMHEVKU pasnnyHbiMU MHCTpYMeHTamu. MNocTpoeHns 0AHOCTOPOHHEN NMHENKOIA.
MocTpoeHWs OBYCTOPOHHEW NMHENKOM. [oCTPOeHUS YyronbHNKOM.

3. PeweHune 3apa4 Ha NOCTPOEHNE Pa3NNYHBIMU UHCTPYMEHTAMN.
Tema 26. PewneHne 3apay NoBbILLEHHOW CTOXHOCTU MO NNaHUMETPUU

PelweHre 3ana4 NoBbIWEHHOM TPYAHOCTH, BKIOYAIOWNX OLHOBPEMEHHO HECKOMBKO PasnnyHbIX N3YYEHHbIX
reoMeTprnyeckmx NOHATUIA. [TOCTPOEeHNe reoMeTprM4eckoro AnHaMmn4eckoro Yeptexa s nporpamme GeoGebra ons
aHanMaa 3anayy NoBbIWEHHOrO YPOBHS TPyAHOCTU. Boibop MeToAa pelleHunst nnaHMMeTpuydeckorn 3anaun. Pewenre
HEKOTOPbIX 3a4a4 HECKONbKUMU METO4AMN.

Tema 27. CtepeomeTpusi. MoHsiTMEe MHOrorpaHHUKa. Beinyknble v HeBbIMyKJbie, MpaBuibHble, NONyNpaBu/ibHbIe,
3Be3fuartble MHOrorpaHHuKu. Teopema dinepa A1t MHOrorpaHHUKOB, MPUHLMI OBONCTBEHHOCTH

1.[lBa nooxona K onpeneneHnio MHororpaHHmnka

2.Bbinyknble 1 HeBbINYyK/ble MHOrOrpaHHKkK, CBONCTBA BbINYKbIX MHOrOrPaHHUKOB (TEOPEMbI)
3. NpaswnnbHble MHOrorpaHHKkn. ictopnyeckme ceegeHus (MnatoHoBbl Tena)

4. MNonynpasunbHble MHOrorpaHHuKM (ApxmmMenoBbl Tena)

5. 3Be3nyaTbie MHOrorpaHHUKM

6. Teopema dinepa

7. MpvHUMN OBONCTBEHHOCTM (MPaBU/bHbIE MHOMOrPaHHMKK).

Tema 28. M'eomeTpus TeTpasapa. Tetpasap u chepbl. MeounaHbl TeTpasgpa. OpToLEeHTPUYECKUIA
NPsSIMOYrofnbHbINA, paBHOrpaHHbIN TeTpaaap. CeorcTea. OnNucaHHbIA Napannenenunepm TeTpasapa

1. FeomeTpusa TeTpasapa.OCHOBHbIE MOHATUSA. DNEMEHTHI TeTpasapa

2. Tetpasgp 1 cchepbl (OnncaHHas,BNucaHHas,BHesnmcaHHas). Heobxoaoumble U LOCTaTOYHbIE YCHOBUS.
3. MegnmaHbl, 6umenmaHbl TeTpasgpa. CBoicTea.

4. OpTOLEHTPUYECKUIA, NPSIMOYTONbHbIA, PaBHOrPaHHbIA TeTpasap. CeolicTea.

5. OnucaHHbIVi napannenenunes TeTpasapa.
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6. PeweHuve 3apay.

Tema 29. MHororpaHHbie yrnbl. CBorcTBa. [ByrpaHHbie yrnbl. PaBeHCTBO ABYrpaHHbIX yrios. CBOWCTBa.
TpexrpaHHbi yron. NMpasunbHbIN TpexrpaHHbIn yron. Teopema MNudparopa. NMpr3Haku paBeHCTBa TpeXrpaHHbIX
yrnos

. MHororpaHHble yrnbl. CBocTBa.

. [ByrpaHHble yrnbl. PaBeHCTBO ABYrpaHHbIX yrnos. CBoMCTBA.

. TpexrpaHHbiit yron. OnpeneneHne. nemMeHTbl TPEXrPaHHoro yrna.
. MpaBunbHbIV TPEXrpaHHbIA yron.

. Teopema lNMudgparopa ona oByrpaHHoro yrna.

. MpakTnkym no nsy4yaemor Teme.

. MNpn3Haku paBeHCTBa TPEXrpPaHHbIX YrioB.

Tema 30. Teopema KOCMHYCOB U CUHYCOB AJisl TPeXrpaHHOro yrna
1. Teopema CUHYCOB A5 TPEXTPAHHOIO yrna.

2. Teopema KOCMHYCOB Onsl TPEXTPAHHOro yrna .

3. PeweHue 3anauv.

Mpr paccMoTpeHUN TEOPETUYECKMX BOMPOCOB NpeanaraeTcs NpoBecTy AokasartenbcTeo. [pyv BoiBoAe oopMynbl -
TEopeMa KOCVHYCOB /15l TPEXIPAHHOIO yrna - NoKasaTb BbIBOL ABYX (OOPMYyN: NEPBOM 11 BTOPOW TEOPEM.

Tema 31. FeomeTpuyeckue Mecta Toyek B npocTpaHcTsee. NocTpoeHne neprneHAMKynsapa K NIocKocTu
1.OCHOBHbIE MOHATMS 1 ONPeaeneHns.
2. OCHOBHbIE FEOMETPUYECKNE MECTA TOYEK B MPOCTPAHCTBE (Wwap, cdpepa, napannenbHbie NNOCKOCTH).

3. MocTpoeHune nepneHamKynspa nnockoctTu. PaccMoTpeTb faHHyio 3aaady, MPYMeHss akcuoMaT4eckmin cnocob
pelweHns 3anay Ha NocTPOeHMs B MPOCTPAHCTBE, YHUTLIBAS MPU PELIEHUN BCE 3Tanbl 3a4a4 Ha MOCTPOEHNS.

Tema 32. Kpyrnble Tena. Ccepa u wap. lNepeceveHue wwapa (ccpepbl) nnockocTtbio. KacaHue wapa u ccpepsl
nnockocTbio. CuMmeTpus ccpepsl (Lwapa). CBoncTBa KacaTelbHOW U CeKyLlen, ceKyLLmx u xopa,. Yactu wapa:
CermMeHTHasi NOBEepPXHOCTb, LLIApOBOW CErMeHT, LLIapoBOM MNOSC, LLIAPOBOM C/IOM, LUAPOBOW CEKTOP

1. Kpyrnbie Tena. Ccbepa v wap.

2. NepeceyeHue wapa (cgepbl) NnockocTbio. KacaHve wapa n cpepbl NnockocTbio. 3. CummeTpus cdpepsl (wapa).
4. CBOWACTBa KacaTenbHOW 1 CeKylel, CEKYLLNX U XOPA.

5. YacTu wapa: cerMeHTHas noBepxHOCTb, WApPOBOW CErMeHT, WapoBOi NOSC, WapoBOW CNOM, WapOBOWA CEKTOP.

6. PeweHue 3anauv.

Tema 33. LiunnHaopuyeckue, KoHMYecKue nosepxHoctu. Llununap. Passeptka. KoHyc. YceuyeHHbIN KOHYC.
Pa3BepTKM KOHYyca M yceyeHHOro KoHyca. CuMmeTpus uLunuHapa spawieHusi. CeyeHne KoOHyca NI0CKOCTbIO

1. UnnnHaopudeckas noBepxHoCTb. LiunmHaopsi.

2. KoHunyeckas nosepxHocTb. KOHyChl.

3. Tena BpauweHus. Kpyrnoie Tena. OCHOBHbIE MOHATUS.

4. Unnungp. PassepTtka. CuMmeTpust LMnMHapa spaweHms.

5. KoHyc. CeuyeHrne KoHyca nnockoCTblo. YCeUYeHHbI KOHYC. Pa3BepTku KOHyca 1 YCEYEHHOro KOHyca.
6

7

—_

NOoO O WD

. KoHTponbHast pabota no teme "MHororpaHHuku. TeTpasap.TeopeMa CUHYCOB U KOCUHYCOB".
. PeweHne 3apau.

Tema 34. BnucaHHble 1 onucaHHbIe MHOrorpaHHuUKu. OCHOBHbIE NMOHATUSA U onpepeneHns. I'Ipuama, onucaHHasa
OKOJ10 Wapa

1.BnucaHHble 1 onN1caHHble MHOrOrpaHHUKMA.

2. OCHOBHbIE NOHATUNS U ONPELENEHUS.

3. Mpunama, onmcaHHas okono wapa. HeobxoauMble U LOCTATOYHbIE YCNOBMSI.
4. PeweHve 3aaau.

MonpobHo paccMoTpeTb KOMBUHALMM U KPYTAbiX Ten. Hanpumep, wap, BIUCaHHbIA B KOHYC; Wap, BNWCAHHbIA B
unnuHap. Mpu peweHnn 3apady ncnonb3osarb 3anaHns us ENS.

Tema 35. 3apaum Ha nocTpoeHue B ctepeomeTpun. No3nuMOHHas NOMHOTa U MeTpuYecKas onpeneneHHoOCTb
n3obpaxeHuit. MocTpoeHne ceyeHU (OCHOBHbIE METOObl: METOL, OCHOBHOM MIOCKOCTU, METO4, cNeaa, MeTon,
cooTBeTcTBUS Touek). Teopema lNonbku-Llsapua

1. CtepeomeTtpuyeckme 3agadm Ha noctpoeHme. OCHOBHbIE MOHATUS.
2. AKCMoMaTn4yeCcKun MeToL.

3. MeToa NpoeKLMOHHOro YepTexa.

4. Mo3MUMOHHasa NoNHOTa N METpUYECKas onpeneneHHoCTb.

5. Teopema lNonbke-LBapua.

6. AQUHHbIE N METPUYECKUE CBONCTBA CPUryp
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7. OCHOBHbIE METOAbI: METO, OCHOBHOM MNOCKOCTK, METOA Cnefa, MeTo COOTBETCTBUS TOYEK.
8. MocTpoeHne ceyveHnii.

Tema 36. N306paxeHne MHOrOrpaHHMKOB, KOHYCOB, LIUNMHAPOB. OCHOBHbIe TpeboBaHUs
1. NI306paxeHne MHOrorpaHHWKOB

2. n3obpaxeHue KoHyca, UMnmHapa

3. Pewenne 3anau.

B naHHon Teme CTyAeHTaM npennaraetcs BblMONMHUTb 3aaHnA - MOCTPOUTb |/|306pa>KeH|/|;| Ten spaweHnsa C y4eTom
TpeéoBava, npenbasndeMblX K TaKUM NOCTPOEHUAM. B npouecce peweHns 3agadn npennaratoTcd n
KOM6I/IHI/IpOBaHHbIe 3adaHu4 - 1 Ha NOCTPOEHNA, N Ha BblYNCIEHUA.

Tema 37. O6bem. Kybupyembie Tena. CBoctBa 06beMoB (akcuoMbl). Teopema 06 06beMe NpPsIMOro LMnMHAapa.
MpencraBneHne o6bemMa UHTerpanoM. BoiBoabl doopmyn: o6bem uunuHAapa, KoHyca, wapa. MpuHuun b.
KaBanbepu. ®opmyna CumncoHa

1. MNoHsiTne ob6bema. Kybnpyemble Tena.

2.CsoiicTBa (akCMOoMbl)

3. Teopema 06 ob6beme NpsAMOoro LunmHapa

4. MpencTasneHne o6bemMa MHTErPaNom

5.DopMysbl 4ns BbldMCeHNs 06 beMOB LMAMHAPA, KOHYCa, Wapa.

6. MNpuHumn Kasanbepun

7. ®opmyna CumncoHa

8. Pewenve 3apay EMNS

Mpn paccMoTpeHUN TeopeTUHECKMX BONPOCOB NokasaTb 4oKa3aTenbCTBO TEOPEM M BbIBOL (POpMyr.

Tema 38. PaBHOBENUKOCTb N PaBHOCOCTaBNEHHOCTb B MPOCTpaHCTBEe. TeopeMbl O PaBHOBE/IMKOCTU U
paBHOCOCTaBJ/IEHHOCTHU

1. PaBHOBENVKOCTb U paBHOCOCTaBNEHHOCTb. (PaccMOTpeTb 3TV NOHATMS Kak B MNaHUMETPUU, Tak U B CTEPEOMETPUN).
2. HeobxoamMble 1 [OCTATOYHbIE YCIIOBUS.

PaccMoTpeHmne TeopeM, CBA3aHHbIX C 3TMMUK BONPOCaMM.

3. Teopema Bosann-lepsuHa.

4. PeweHne 3anay no teme "O6bembl".

MpennaratoTcs 3afa4qn Ha KOMOMHALUMIO Kak MHOTOrPaHHUKOB, TaK 1 TeN BPaLLeHMs.

Tema 39. NMoHaTMe NnoBepxHOCTU. [ BYyCTOPOHHME U OQHOCTOPOHHME noBepxHocTu. "JleHta Mebuyca". Ee
cBoucTBa. OnncaHHbIe MHOrorpaHHUKM 1 onpepeneHve nNioLwLaav Bbinyknaon nosepxHocTtu. Mnowapb codepsl,
60KOBOW NOBEPXHOCTU LUNMHAPA, KOHYCa, yCeueHHOro KoHyca

1. MoHATUE NoBEePXHOCTW. [BYCTOPOHHME 1 OHOCTOPOHHWE NOBEPXHOCTK

2. CoiicTBa neHTbl Mebuyca

3. OnucaHHble MHororpaHHuku. OnpenenexHue. Jlemma.

4. OnpeneneHve Nnowaamn Boinyknow NoBepXHOCTH.

5. BbiBoa doopMyn ans nnowanu cgepbl, G0KOBON NOBEPXHOCTU LMAMHAPA, KOHYCA, YCEYEHHOro KOHyca.
6. PeweHue 3anauv.

MpeanaraloTca 3a0aHNs Kak Ha BblYMCNIEHUS, Tak U HA [0Ka3aTeNbCTBO.

5. MepeyeHb yue6HO-MeTOAMUYECKOrO O6ecneyeHust Ajisi CaMoCTOATENbHON paboTbl o6yyatoLMxcs no
AucuunnuHe (MOaynio)

CamocTosiTenbHas pabota oby4alolyxcs BeINOMHSETCS Mo 3a4aHNI0 U NMPU MeTOOMYECKOM PyKOBOACTBE NpenoAasarens,
Ho 6e3 ero HenocpencTBeHHOro y4acTus. CamocTosiTenbHas pabota nogpasnensieTcs Ha caMocTosiTeNbHYO paboTy Ha
ayOMTOPHBIX 3aHATUSX U HA BHeayAUTOPHYIO caMocTosITeNnbHyto paboTy. CamocToaTenbHas paboTa obydyatowmxcst
BKNOYAET Kak MOMHOCTbI0 CaMOCTOSITE/IbHOE OCBOEHME OTAENbHbIX TeM (pa3aenos) AUCUMUNIUHLI, Tak 1 NpopaboTky Tem
(pa3nenos), ocBaMBaeMbIX BO BpeMsi ayanTopHol paboTbl. Bo BpeMsi caMocTosiTeNnbHOM paboTbl 0byYatowmecst YuTaroT u
KOHCMEKTUPYIOT y4ebHyto, Hay4HYIO 1 CMPaBOYHYIO MTEpatypy, BbINONHAIOT 3aaHusi, HanpaeeHHble Ha 3aKpenneHne
3HaHW 1 0TPabOTKYy YMEHUIA U HABbIKOB, FOTOBATCS K TEKYWEMY 1 MPOMEXYTOYHOMY KOHTPOSIO No AUCLMUNIUHE.

OpraHunsauusi caMocTosTenbHO paboTbl 0ByHaroIWMXCs PernaMeHTPyeTCs HOPMaTUBHBIMI LOKYMEHTaMu,
y4ebHO-MEeTOANYECKON NMTEepaTypoii U SN1eKTPOHHBIMY 06pa30BaTENbHBIMU PECYPCaMU, BKIOYAS:

Mopsiook opraHn3aumm n ocylecTBAeHNs 0bpa3oBaTenbHON NesTeNnbHOCTM Mo 06pasoBaTebHbBIM MPOrpamMMam BhICLIETO
0bpasoBaHus - nporpammam bakanaspuara, nporpammam crieumaniTerTa, nporpamMmam MarmcTpatypbl (yTBepXaeH
npukasom MuHucTepcTBa Hayku 1 Bbicllero obpasosaHus Poccuiickoin @epepaunm ot 6 anpens 2021 rona Ne245)

Mucemo MuHucTepcTBa 0bpasosaHus Poccuiickoin @enepauun Ne14-55-996uH/15 ot 27 Hosi6ps 2002 r. "O6
AKTUBM3aLUMM CAMOCTOATENbHON PaboThbl CTYAEHTOB BLICILMX Y4EOHbIX 3aBeAeHMNA"

YcTae cheaepanbHOro rocynapcTBeHHOro aBTOHOMHOrO obpasoBaTtenbHoro yupexaeHns "KasaHckuin (MpuBonxckuii)
denepanbHblil yHMBepcutet”
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MpaBuna BHyTPEHHEro pacrnopsaka goeepansHOro rocy1apCTBEHHOrO aBTOHOMHOMO 06pasoBaTebHOMO y4pex aeHNs
BbICLIEro npodpeccmoHansHoro obpasoBaHus "KasaHckuii (Mpusonxckuii) doeaepansHblii yHuBeEpCUTeT"

JlokanbHble HopMaTMBHbIE akTbl KasaHckoro (MprBonXCcKoro) doegepanbHoOro yHmeepcuteTa

6. POHA, OLLEHOUYHbIX cpencTs no gpucuvninHe (MOAyHIO)

®DOHL OLIEHOYHbIX CPEACTB MO AUCUMNAUHE (MOOYNIO) BKIOYAET OLEHOYHbIE MAaTEPUanbl, HaNpPaBneHHbIE HA MPOBEPKY
OCBOEHUS KOMMETEHUMIA, B TOM YUCNE 3HAHWUIA, YMEHUIA U HABBIKOB. POHA OLLEHOYHBIX CPELCTB BK/HOYAET OLEHOUHbIE
CpeLCTBa TEKYLWEro KOHTPOMS 1 OLEHOYHbIE CPELCTBA NMPOMEXYTOUHOM aTTecTaumm.

B ¢poHIe oueHOYHbIX CPeACcTB COAEePXUTCS creayiolas UHgpopMauums:

- COOTBETCTBME KOMMNETEHLUIA MNAHUPYEMBIM Pe3ynbTatam 06y4eHUs Mo LUCLUMNIMHE (MOLYNIO);

- KpUTEPUM OLIEHMBAHNS COPMUPOBAHHOCTY KOMMETEHLWIA;

- MEXAHU3M (POPMUPOBAHMS OLEHKM MO AUCUUNAVHE (MOZYNIO);

- onucaHvie nopsiaka NPUMeEHeHWs U NpoLeaypbl OLEHNBAHNS O1S KaXA0ro OLEeHOYHOro CpeacTea;
- KPUTEPVMN OLIEHMBAHNS LS KAXA0r0 OLEHOYHOr0 CPEencTBa;

- coaepXxaHune oueHO4YHbIX CpencTB, BKOYas TpeéoBava, npegbsasnsgemMble K OEenCcTBuAM o6yqa|ou4v|xc;|,
OEMOHCTPUpPYyeEMbIM pe3ynbTaTtaM, 3adaHns pas3/indHbIX TUMOB.

®DOHLI OLEHOYHbIX CPEACTB MO AMCUMNINHE HaxoauTcs B [MpunoxeHun 1 kK nporpamme AUCLMUNAUHBI (MOLYNHO).

7. MepeueHb nuTepartypbl, HEO6XOAMMOW A1 OCBOEHUS OUCLUMANHBI (MOLYNSA)

OcBoeHWe aucuMnanHbl (Moayns) npeanonaraeT Usy4eHrne OCHOBHON 1 AOMNONHUTENbHOM y4ebHOM nuTepaTypbl.
Nutepatypa MoxeT BbITb AOCTYNHA 0BOyyatowmnMcst B OAHOM U3 ABYX BapuaHToB (160 B 060MX N3 HIX):

- B NIEKTPOHHOM BUIE - YEPE3 3NEeKTPOHHbIE BUBNMOTEYHbIE CUCTEMBI HA OCHOBAHMMW 3aKntoueHHbIX KDY norosopos ¢
npaBoobnanarensamu;

- B MeyaTHoM Buae - B HayuHon 6ubnunoteke um. H.W. Nlobayesckoro. Obyyatowmecs nonyyaroT yuebHyio nutepatypy Ha
aboHeMeHTe Mo ynTaTenbckum 6uneTam B COOTBETCTBUU C Npasunamu nonb3osaHus HayyHol 6ubnmoTekoii.

ONeKTPOHHbIE U3AaHNS AOCTYMHbI AMCTAHLMOHHO 13 NtoBOI TOYKM NpY BBELEHMM 0OYYaOLLMMCS CBOErO NIOrMHA 1 Napons
OT JIMYHOrO KabuHeTa B CUCTEME "DNEKTPOHHBIA yHUBepcUTeT". Mpr MCNONb30BaHMK NeYaTHbIX M30aHUA BBNNOTEYHDbI
oOHA, OoMKeH ObITb YKOMMIEKTOBAH UMK M3 pacyeTta He MeHee 0,5 ak3emnnsapa (ans obydatowmxcs no ProC 3++ - He
meHee 0,25 ak3emnngapa) Kaxaoro U3 n3gaHuii OCHOBHOW nuTepaTtypbl U He MeHee 0,25 ak3emnnapa LOMNONHUTENbHO
nMTepaTypbl Ha Kaxaoro obyyarowerocs n3 ymcna nuu, 0LHOBPEMEHHO OCBaUBAIOWMNX AAHHYIO AUCLMMINHY.

MepeyeHb OCHOBHOM 1 BONONHUTENBHON Y4ebHOM nuTepaTypbl, HEOBXOAMMO AN OCBOEHWUS AMCUMNAMHBI (MOaYNS),
HaxoauTcs B MpunoxeHun 2 k paboyei nporpamMmme aucumnnvHbl. OH NOANEXMT OBHOBAEHMIO NMPU N3MEHEHWM YCNOBUIA
norosopoB KDY ¢ npasoobnanatensimy 3NeKTPOHHbIX U3LAHUIA 1 NMPU N3MEHEHWM KOMMNEKTOBAHUS (OOHA0B HayuHow
6rbnnotekn KOY.

8. NepeyeHb pecypcoB UHCGPOPMALMOHHO-TENIEKOMMYHUKALMOHHOM ceTn "UHTepHeT", HeoOX0,AUMbIX ONsA
OCBOEHUS BUCLUMNMNHBI (MOOYNs)

Bcs anemenTapHas matematmka. CpenHsas matematmyeckas wkona - http://www.bymath.net/
NHTEPHET-BUBJTMOTEKA Butanua ApHonbaa - http://ilib.mccme.ru

Martematuka (PnsnkoH) - http://www.mathematics.ru

CANT 9NIEMEHTAPHOW MATEMATUKW OMUTPUSA FYLIWHA - http://mathnet.spb.ru
YyebHo-mMeToamuecknii xypHan "Martematuka" - http://mat.1september.ru/

9. MeToguyeckue ykasaHus gisi 06y4aroLLLUXCA MO OCBOEHUIO AUCLUNIUHBI (MOAYNS)

CtpaHnua 15 13 19.
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Bup pabot MeTtoaunyeckue pekomeHaauum

nekumu B npouecce paboTbl HAL NEKUMOHHBIM MATEPMaNoM pekoMeHayeTcs obpallaTtb BHUMAHUE Ha
0606LeHre, cncTemMaTmaaLmio u yrnybneHne sHaHuii No Cnenyowmnm pasaenam aneMeHTapHo
MaTemMaTukmn: PyHKUMM 1 rpadomkm; ypaBHEHUS, HEPABEHCTBA M CUCTEMbI; 3a4aqn C napameTpamu;
nNaHNMETpUst; cTepeoMeTpurs. PaccMoTpeTb obLume 1 YaCcTHble METObI PELEHNS Pa3NINYHbIX TUMOB
3a[a4 13 ykasaHHbIX pasnenos.

ObyyeHne NnaHUMETPUM NPOBOAMUTCS B ayAUTOPHO-ANCTAHUMOHHOM dhopMmarTe.

B Hauane cemecTpa npenofasaresnb BK4aeT obyvaeMbix Mo Kypcy B CMUCOK NONb3oBaTene kypca
"SnemeHTapHoOl Matemartumka (nnaHmmeTpus, 3 cemectp)”
(https://edu.kpfu.ru/course/view.php?id=792), HaxoaswWwmiics Ha nnowanke AMCTaHUMOHHOro 0by4yeHuns
Kdy.

Mpwu paboTte B AUCTAHLIMOHHOM KypCe cHavana HeobxoamMMo noApobHO U3YUnTb MHTEPAKTUBHbIE
nexkuun, 1 4ng camonpoBepPKM BEPHO OTBETUTb HA BOMPOCHI B NTEKUNW (MHTEPAKTUBHbIE NEKLUN MOXHO
NPOXOANTb CKOMbKO YroOHO pas).

Tak Xe n3y4ntb pekoMeHOyeMyo nuTepartypy, Haxoasauyocs B nanke 'PekomeHgyemas nuteparypa kK
nekummn', rMnNepccebInkm Ha obyyarolme BUAEO, CNPaBoYHble PECYPChl 1 Ap.

Mocne camonoAroToBKM CTYAEHTOB NpenoAaBartenb Ha nekuun yrnybnset, cuctemaTmaupyet
BBOJMMbIE FEOMETPMYECKME NOHATUS. Ha nekumm HeobxoanMo CBOEBPEMEHHO CTPOUTb
reoMeTpryeckme YepTexun B TeTpann, OUKCUPOBaTL BaXHbIE FEOMETPUYECKME haKThbl, MPW
HeobX0oUMOCTU CTPOUTb FEOMETPUYECKME AMHAMMYECKME YepTexm B nporpamme GeoGebra.

nabopaTopHble| B xone noarotoBku k 1abopaTopHbIM 3aHATUSIM BCMOMHUTb MaTepuasibl NEKLUWIA, U3y4MTb OCHOBHYHO

paboTbl nnuTepatypy, 03HaKOMUTLCS C LOMONHUTENBbHOW NMTepaTypoii, HOBbIMU Nybnvkaumsimmi B
nepuoamnyeckux nagaHusix. Mpm aTom y4ecTb pekomeHoauum npenonasartenst u TpeboBaHms y4ebHow
nporpammbl. BeinonHaTb nabopaTtopHble paboThl, BolaaBaemble npenonasatenem. Moarotosky K
nabopaTopHbIM 3aHSATUSIM OCYLECTBNATb B COOTBETCTBMUN C PEKOMEHOALNSAMU, N3NTOXEHHbBIMA B
MeToOMYeckux paspaboTkax.

camocTosl- | MeToanuyeckme pekoMeHaauun CTyAeHTam rno n3yy4eHuio peKoMeHJoBaHHON nuTepatypsbl. NayyeHune
TenbHasl Kypca cnegyeT HaumHaTtb ¢ npopaboTku paboyeli nporpammbl, 06patTe BHUMaHVE Ha Lenu 1 3aaayu,
pabota CTPYKTYpY ¥ cofiepXaHue Kaxaoro pasfena AuCLUuUnIuHbl. YcnewHoe 0CBOEHME Kypca npeanonaraet
aKTUBHOE, TBOPYECKOE y4acTue CTyoeHTa NyTeM nnaHoOMepHON, MOBCeAHEBHOM paboThi.
Mpwv n3y4eHnn Kypca nnaHUMETPUN CTYLEHT BbIMOHSET Cneaylowmne BUibl CaMOCTOATENbHbIX PaboT:
CaMOCTOSITENIbHOE U3Y4YEHUE NHTEPAKTUBHBIX NEKLMA B AUCTAHLMOHHOM KYpCe, LOMONHUTENBbHOM
nMTepaTtypbl 1 3NEKTPOHHbIX PECYPCOB; NMPOXOXAEHNE TECTUPOBAHNS MO Matepuanam nekuuii;
pelleHe UHOVBMAYaNbHbIX 3a4aHNi (Ha BbIOOP - peleHne 3aaaq NoBbIWEHHON TPYAHOCTH,
noAroToBka HebonbLO NCCNenoBaTenbCKon paboThbi).

3avet C MeToanyeckune pekomeHaauun K coaye 3ayeta C OLEHKOM:

OLIEeHKOW 3ayeT ¢ OLEHKOI cOaeTCs B NPUCYTCTBMM NPenoaaBaTtens B NMCbMEHHON chopme. B kaxaom bunete
coaepxutcs 3 3afaHns ¢ MPONMCaHHbIM YMCOM HabupaeMbix 6annos, 4TO AaeT BO3MOXHOCTb
KaxAOMy CTYLEHTY NHOMBUOYaNbHO BbibpaTh HEOOXOAUMBIV KPUTEPUIA OLIEHKM 3HAHWUIA. [ns
MOLFOTOBKM K 324€Ty C OLLEHKON HEOOXOAMMO HEOOHOKPATHO NPOYUTATh NEKUMU, U3y4aTb MaTepuanb
nabopaTopHbIX 3aHATUIA, pellaTb PasnuyHble 3a4a4m no TemMam "dyHkumMm 1 rpacoukin”, "YpaBHeHNs 1
HepaBeHCTBa", MpenoXeHHble rnpenogasarenieM A1 CaMOCTOSATENBHOMO BbINOHEHWS.

3K3aMeH OK3aMeH CoCTouT U3 AByX aTanos: 1) TecTUpoBaHue; 2) NMCbMEHHO-YCTHAs YacTb.

TecTupoBaHMe NPOBOAUTCS B NPUCYTCTBUWN Npenoaasatensl B oHnaH-pexume. 113 6aHka Bonpocos
TecToB Bcero y4ebHoro kypca (6onee 300 BONpOCOB) Kax oMy CryvaiHoi Bolbopkoii BblbupaeTcs 1
BOMpocC 13 6110Kka BONPOCOB MO OJHOW U3 TEM, TakXe ecTb 2 HOBbIX BOMpoca Onsi NPeTeHayoWwmnx Ha
oTAnyHble 6annbl. Mopsaok BONPOCOB Tak Xe chnyyaiiHblii. HeobxoanMo HabpaTb NONOBUHY
MakcuManbHbix 6annoB TectupoBaHus (12,5 6annos, max - 25 6annos, BpeMsi TeCTMpoBaHus - 1 yac).
Ecnu cTyneHT Habpan 6onee nonoBuHbl 6annoB, To OH MMEEeT AOCTATOYHbIN YPOBEHb MOArOTOBKM.
yTobbl coaBaTb 6onee TPyaoHyO YacTb 3k3ameHa. BolbrpaeT cnyyaiHbiM 06pa3oM 3Kk3aMeHaLNOHHbI
6unet, cocToAWMIA N3 OBYX TEOPETUYECKMX BOMPOCOB 1 OBYX 3a4a4, COOTBETCTBYIOWMX TEMATUKe
TeopeTudeckunx Bonpocos. CTyOEeHT B TEYEHMNE Yaca MOXET roToBUTbCS K cobecenoBaHnIo ¢
npenogasaTtenem (BCNOMHUTb 1 pacnucatb TEOPEeTUYECKNE BOMPOChI, PEWNTb 3a8a4dn).
npenogasaresib MOXET 3a4aBaTtb YTOYHSIOWME BONPOCHI M BONPOCHI N3 Kypca WKONbHOMN
nnaHumeTpun. NoaToMy NpakTUYECKM UCKKDYEHA BO3MOXHOCTb OAMHAKOBbIX BApMaHTOB TecToB. [1ns
NPOX0XOEHNS TECTOB HEOOX0AMMO HEOAHOKPATHO NPOYMNTATb NEKUUK, pelaTtb 3aaadn Nekuunn n
0TBEYaTb Ha TECTOBbIE BOMPOCHI Nekumi. [NpenoaasaTtens 3a HECKONbKO AHEN [0 9K3aMeHa naet
BO3MOXHOCTb MPOBHOrO TECTMPOBAHUSI.
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10. NMepeuyeHb MHGOPMALLMOHHBIX TEXHOJIOIMIM, UCNOJb3YEeMbIX NMPU OCYLLECTBIeHUU 06pa3oBaTe/IbHOro
npouecca no gucuuniauHe (Mooynio), BKauas nepeyeHb NporpaMMHoOro obecneyeHns U MHGOOPMaLMOHHbIX
cnpaBoOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb NHPOPMALMOHHBIX TEXHOMOMUIA, NCTONb3YEMbIX MPU OCYILECTBAEHMI 06pa30BaTENBHOrO NpoLecca no
OUCUMMNAVHE (MOLYNIO), BKNOYAS NepeyeHb NporpaMMHOro obecrneyeHns u MHGOPMALIMOHHBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHuu 3 k paboyen nporpaMMe OUCLMMNVHBI (MOLYNS).

11. OnucaHue MatepuanbHO-TeXHMYecKon 6a3bl, He06X0AMMOW AN OCyLUEeCTBNeHusi o6pa3oBaTefibHOro
npouecca no gucuunnuHe (Moayno)

MaTtepuanbHo-TexHu4yeckoe obecnedeHne obpasoBaTenbHOro npouecca no aucuunanHe (Moaynio) BkYaeT B cebs
cnenyowme KOMMNOHEHTbI:

MoMelueHmnst ons caMocTosATENbHOM paboTbl 0ByYaOLWMXCS, YKOMMNEKTOBAHHbIE CMELMann3npoBaHHoi Mebenbto (CTosbl 1
CTYNbsl) U OCHAIWEHHbIE KOMMbIOTEPHOM TEXHUKOM C BO3MOXHOCTBIO NOAK/OUEHUs K ceTu "MIHTepHeT" 1 obecneyeHnem
[OCTyNa B 3NEKTPOHHYI0 MHADOPMaLMOHHO-06pa3oBatenbHyto cpeay KdY.

YyebHble ayamMTopun 0ns KOHTaKTHOW paboThl C MpenonaBatenem, yKOMNIeKTOBaHHbIE CNeLMani3mpoBaHHoi Mebenbio
(cTonbl U CTYNbA).

KomnbloTep 1 npuHTEp AN pacneyatku pa3aaToyHbix MaTepranos.
MynbTumeguitHas ayoutopums.
KomnbloTepHbIi knacc.

12. Cpe.n,cma ajantauumv npenopgasaHus oauCUNNMIUHBbI K I'IOTpEﬁHOCT‘ilM 06y'-|a|ou.|,v|xcﬂ UHBaNUAOoOB U nNuu C
orpaHn4eHHbIMU BO3MOXHOCTSIMU 300pPO0BbSA

Mpw HeobxoomMMocTy B 0Bpa3oBaTe/ibHOM NMPOLECCE NMPUMEHSIOTCS Cleaytowme MeToapl 1 TeXHonorum, obneryarowme
BOCMpUSTE NHpopMaLIMK 0By4YatoWMMUCs MHBAIMAAMY U INLAMW C OFPaHNYEeHHBbIMU BO3MOXHOCTSIMU 300P0BbS:

- co3aaHne TEKCTOBOW BepCumn nto6oro HETEKCTOBOIO KOHTEHTA [/l ero BO3MOXHOIro HpeOGDaBOBaHVIﬂ B
anbTepHaTnBHbIE POPMBI, y,D,O6HbIe ONS pasnunyHbIX NoNb30BaTenen;

- CO3[aHWe KOHTEHTA, KOTOPbI MOXHO NPeLCTaBUTb B Pa3NnyYHbIX BuLax 6€3 noTepn AaHHbIX UK CTPYKTYpbI,
npenycMOTPETb BO3MOXHOCTb MaclWTabrypoBaHus TekcTa U n3obpaxeHuii 6e3 notepm kayecTsa, NpPeaycMoTpeTb
LOCTYMHOCTb YNPaBNEHUst KOHTEHTOM C KnaBmaTypbl;

- co3aaHne BO3MOXHOCTEN ans 06yqa+ouw|xc;| BOCMPUHUMATb OL4HY U TY Xe MHhopMaumio U3 pasHblX MICTOYHUKOB -
HanpuMmep, Tak, y10bbI NULA C HapyweHnaMmu cnyxa nony4anm MHOPMaLNIO BU3yanbHO, C HAPYLIEHUSAMU 3PEHUS -
ayananbHO;

- MPVIMEHEHNEe MPOrpaMMHbIX CPEACTB, 06ecneyMBatoLWmMx BO3MOXHOCTb OCBOEHMSI HABLIKOB 1 YMEHUIA, OOPMUPYEMBIX
OVCLUMMNMHON, 3a CHET aNlbTePHATMBHbBIX CMNOCOOO0B, B TOM YMC/e BUPTYasibHbIX 1abopaTopuii U CUMYNSLIMOHHBIX
TEXHONOMNIA;

- NpuMeHeHne ONCTaHUMOHHbIX 06pasoBaTer|be|x TEXHONOrNn ang nepegnayv Hgopmauunmn, opraHndauum pasnmnyHbix
hbopm I/IHTepaKTI/IBHOI7| KOHTaKTHOM paﬁoTbI 06yqa|ou4er009| C npenogaesarenem, B TOM Hucne Be6I/IHapOB, KOTOpble MOryT
6bITb MCMONb30BaHbI AJ15 npoeeneHmnsa BupTyanbHbIX NeKUMn ¢ BO3MOXHOCTbLIO B3aUMOOENCTBUSA BCEX y4aCTHUKOB
AONCTaHUMOHHOIo 06yqu|/|;|, nposeneHns ceMmHapoB, BbICTyMieHNAa C oknagamm 1 3allTbl BbIMOTHEHHbIX paéoT,
nposeneHns TpeHNHros, opraHn3aunm KONNEKTUBHOW pa6OTbI;

- MPUMEHEHVE LMCTAHUMOHHbIX 0Bpa3oBaTeNbHbIX TEXHONOIMA AJis OpraHnu3aummn OopM TEKYLLETO U MPOMEXYTOYHOIO
KOHTpOnS;

- yBenndeHne npogonxXntenbHOCT coadun 06yqa+ou4v|Mc9| nHBaANNMOOM UNn NNLUOM C orpaHM4eHHbIMMN BO3MOXKHOCTAMK
300p0BbSA hOpM I'IpOMG)KYTOHHOVI arrectauumn no OTHOWEHUIO K YCTaHOBHeHHOIZ npPoOAONIXUTENNbHOCTU NX COa4ql:

- NMPOLONXNTENbHOCTM CAa4M 3a4éTa Unm aK3ameHa, NPoBOAMMOrO B MUCbMEHHON ¢hopMe, - He Bonee yeM Ha 90 MUHYT;

- NPOOONXMUTENBHOCTU MOArOTOBKM 06yYatolerocs K 0TBeTy Ha 3a4éTe UM aK3aMeHe, MPOBOAVUMOM B YCTHOW doopMe, - He
6onee 4eM Ha 20 MUHYT;

- NPOOONMXMNTENIbHOCTU BbICTYMEHNS 0By4yatowerocs Npu 3awmTe Kypcosoi paboTbl - He Bonee 4em Ha 15 MUHYT.
Mporpamma coctaeneHa B cootBeTcTBMU ¢ TpeboBaHnamm @rOC BO n yyebHbiM nnaHom no HanpasneHuto 44.03.05

"Meparormyeckoe obpasoBaHue (C AByMS NpodounsiMM NoaroToBKM)" U Npochunno NoaroToBkn "Matematuka,
MHghopMaTrka 1 MHOOPMaLMOHHbBIE TEXHONOMrUK".
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OcHoBHas nuTeparypa:

1.BnuHkos, A. [. M'eomeTtpuyeckne 3agaqm Ha noctpoeHune / A. . Bannkos, KO. A. Bauxkos. - Mockea: MUHMO, 2016. -
152 c. - ISBN 978-5-4439-2398-7. - TeKCT: aNeKTPOHHBIN // JlaHb: aneKTpoHHO-6nbnmnoTeyHas cuctema. - URL:
https://e.lanbook.com/book/80138 (nata obpaweHuns: 04.03.2020). - Pexwum goctyna: ons aBTopya. nonb3oBaTenem.

2.3apaum ¢ napameTpamu, CNoXHble U HecTaH4apTHble 3aayu: ydiebHoe nocobue / A. U. Kosko, B. C. MaHdgépos, U. H.
Ceprees, B. I'. Ynpcknii. - Mockea: MLUHMO, 2016. - 229 c. - ISBN 978-5-4439-3000-8. - TekCT: aneKTpOHHbIV // J1aHb:
9N1eKTPOHHO-bubnnoTeyHas cuctema. - URL: https://e.lanbook.com/book/71860 (nata obpaweHus: 04.03.2020). - Pexum
JocTyna: ang aBtTopma. nonb3osaTenen.

3.Mpaconog, B. B. 3agaun no crepeomeTpuu : y4ebHoe nocobue / B. B. Mpaconos. - Mocksa: MUHMO, 2016. - 350 c. -
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https://e.lanbook.com/book/80148 (nata obpaweHns: 04.03.2020). - Pexxum goctyna: nns aBTopus. Nonb3oBaTtenei.

4. Wknapckuia, O. O. N36paHHble 3a0a4m 1 TEOPEMbI aNeEMEHTaPHON MaTemaTnkn. F'eometpus (nnaHumetpus) / O. O.
Wknapckuin, H. H. YeHuos, W. M. Arnom. - 4-e nag. - Mocksa: PU3MATIINT, 2015. - 312 c. - ISBN 978-5-9221-1639-8. -
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nocobue / O. O. Wknapckuin, H. H. YeHuos, N. M. Arnom. - 3-e naa. - Mocksa: ®PUSMAT/INT, 2015. - 256 c. - ISBN
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JononHutenbHas nuteparypa:

1.Anrebpa. YrnybneHHblin Kypc ¢ peweHnsIMn 1 ykazaHusimn : y4ebHo-MeToaundeckoe nocobue / H. [. 3onotapéea, 0. A.
Monos, B. B. CasoHos, H. J1. CemeHasieBa ; non penakuvein M. B. depoTosa. - 3-e n3g. - Mocksa: Jllabopatopust 3HaHuiA,
2017. - 549 c. - ISBN 978-5-00101-530-7. - TekCT: anekTPOHHbI // JlaHb: anekTpoHHO-6nbnnoTeyHas cuctema. - URL:
https://e.lanbook.com/book/97419 (nata obpaweHus: 04.03.2020). - Pexxum goctyna: Ans aBTopus. nonb3oBatenei.

2.BnunHkos, A. [1. HenpepbisHocTb / A. O. Baunnkos, B. M. N'yposuu. - Mocksa: MUHMO, 2015. - 160 c. - ISBN
978-5-4439-0160-2. - TeKCT: 9NeKTPOHHBIV // JlaHb: anekTpoHHO-6ubnnotedHas cuctema. - URL:
https://e.lanbook.com/book/71817 (nata obpaweHuns: 04.03.2020). - Pexwum goctyna: ons aBTopya. Nofb3oBaTenem.
3.leinomaH, B. M. NNorapudomnueckne 1 nokasaTesbHble ypaBHEHNS 1 HepaBeHcTBa: yuebHoe nocobue / B. M. MeligmaH. -
2-e n3pa., ucnp. - Mockea: MUUHMO, 2008. - 48 c. - ISBN 978-5-94057-350-0. - TekCT: anekTpOHHbIV // J1aHb:
9N1eKTPOHHO-bubnnoteyHas cuctema. - URL: https://e.lanbook.com/book/9318 (nata obpauweHusi: 04.03.2020). - Pexum
[ocTyna: ons aBTopma. nonb3oBaTtenen.

4 Nynry, K. H. OcHoBHble METOLbI PELeHs 3aa4 MO aNeMeHTapHo Matematuke: y4ebHoe nocobue / K. H. Nywry, E. B.
Makapos. - Mocksa: PUSMATIINT, 2015. - 336 c. - ISBN 978-5-9221-1588-9. - TeKCT: 9NeKTPOHHbI // JlaHb:
3NeKTPOHHO-6ubnunoTeyHas cuctema. - URL: https:/e.lanbook.com/book/91183 (nata obpatweHus: 04.03.2020). - Pexum
[ocTyna: Ans asTopma. nonb3osaTtenen.

5. Msakuwes, A. . 9neMeHTbl reoMeTpun TpeyronbHuka: yyebHoe nocobue / A. I'. Mskuwes. - 2-e uag., ctep. - Mockea:
MLIHMO, 2009. - 32 c. - ISBN 978-5-94057-496-5. - TeKCT: aNeKTPOHHbIN // J1laHb: anekTpoHHO-6MbnnoTeyHas cuctema. -
URL: https://e.lanbook.com/book/9374 (nata obpauweHuns: 04.03.2020). - Pexum gocTyna: ons asTopus. Nonb3oBaTenei.
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nepe'-IeHb MHPOPMaLIMOHHbIX TEXHONMOINMMK, UCNONb3YyeMbIX AJ1s1 OCBOEHUS AUCLUMIUHBI (MO,IJ,ynil), BKo4yas
nepe4yeHb nporpaMmMHOro obecneyeHns u MH(POPMaLIMOHHbIX CNPaBOYHbIX CUCTEM

HanpasneHnne noarotosku: 44.03.05 - MNepnarormyeckoe obpasoBaHue (C ABYMS NPodomMnsaMm NoaroTOBKM)
Mpogounb NoaroToBkM: MatemaTvka, MHdopMaTka U MHOPMALIMOHHbBIE TEXHONOrK

KBanngpukaumst BeinyckHUKa: bakanasp

dopma 0by4eHus: o4Hoe

S3bIk 06y4eHNs: pyccKuii

"on Havana obyyeHns no obpasoBatenbHoi nporpamme: 2021

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

YyebHo-MeToAMYeCKas nutepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYMK B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
"ZNANIUM.COM", nocTyn K KoTopoii npenoctaeneH obyyatowmmes. I6C "ZNANIUM.COM" coaepXuT npon3BeneHns
KPYMHENWMX POCCUNCKUX YHEHbIX, PyKOBOAUTENEN rocy0apCTBEHHbIX OpraHoB, npenogaearenein segyLmx By30B CTPaHbl,
BbICOKOKBaNMULIMPOBAHHbLIX CMELMANNCTOB B pa3nnyHblx cdoepax busHeca. doHn 6ubnmotekn cpopMmnpoBaH C y4eToMm
BCEX M3MEHEHUA 06pa30oBaTeNbHbIX CTaHAAPTOB 1 BKNKOHYAET y4ebHMKN, y4ebHble nocobus, yuebHO-MeToanYeCcKme
KOMIekchbl, MOHOrpadoum, asTopedeparbl, AuccepraLmm, SHUUKIoNeaun, CnoBapu U CNpaBoYHNKN,
3akoHo4arteNbHO-HOPMaTUBHbIE [OKYMEHTbI, CrieumanbHble Nepuognyeckme n3gaHns n ndnaHusl, Boinyckaemble
nspartenbcteamu By30B. B HacTosiwee Bpems S5C ZNANIUM.COM cooTBeTCTBYET BCEM TPeOOBAHMSAM (oeepanbHbIX
rocynapcTBeHHbIX 06pasoBaTtenbHbIX CTaHAapToB Bbicwero obpasosaHust (PrOC BO) HoBOro NokoneHus.

YyebHo-meToamMYeckas nutepatypa s LaHHOW AUCLMNAUHBI UMEETCS B HANNYMU B SNEKTPOHHO-BMBNNOTEYHOR crncTeme
NapatenbcTBa "MaHb" , LOoCTyn K KOTOpOM NpepocTtasneH obyyatowmmes. 96C NapaTtenbcTea "MaHb" BktoyaeT B cebs
SNEKTPOHHbIE BEPCUM KHUT n3patenbcTsa "laHb" 1 opyrux BeLylwmx n3natenscts y4ebHoOM nuTepaTypsbl, a Takxe
SNEKTPOHHbIE BEPCUUN MEPNOANYECKUX U3OaHWUIA NO €CTECTBEHHbIM, TEXHUYECKUM U r'yMaHUTapHbIM Haykam. 9bC
N3paTenbcTea "MaHb" obecneunBaeT fOCTYN K HAYYHOW, y4ebHO NuTepaTtype 1 HayYHbIM NEPUOLNYECKAM U3LAHUSM MO
MakCMMarnbHOMY KONMYECTBY NPOOUNbHbLIX HANPaBReHUi A C COBNOAEHNEM BCEX aBTOPCKUX U CMEXHbIX Mpas.
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