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IMporpamma auctmumias "Havanensri kype Matematukn'; 44.03.05 "Tlemarornueckoe o6pa3oBanue (C ABYMsI MPOMUISME TIOATOTOBKM)".

Conep:xanue

1. TlepeueHb IMIAHUPYEMBIX PE3YJIbTATOB OOYUYEHHUS 110 AUCHUIUIMHE (MOYJI0), COOTHECEHHBIX C IUIAHUPYEMBIMH Pe3yJIbTaATaMU
ocsoenus OIIOIT BO

2. Mecro pucuuruidasl (MoayJist) B crpykrype OITOIT BO

3. O0beM AUCLMIUTHHBL (MO/YJIsI) B 3a9YETHBIX €OUHULIAX C YKa3aHHEM KOJIMIECTBA YacOB, BbIICICHHBIX HA KOHTAKTHYIO paboTy
00yUaIIMXCs C TpernoaBareseM (1o BuiaM YUeOHbIX 3aHSATUN) ¥ HA CAMOCTOSITENIbHYI0 paboTy 00y4YaloIIuXcst

4. CopeprkaHue TMCUMIUTMHBL (MOJIYJIs1), CTPYKTYPUPOBAHHOE MO TeMaM (pa3fesam) ¢ yKa3aHHeM OTBEJEHHOrO Ha HHX
KOJIMYECTBA aKaJEMUUYECKUX YacOB M BUIOB YUEOHbBIX 3aHATHIA

4.1. CTpyKTypa ¥ TeMaTUYECKHI IJIaH KOHTAKTHOW U CAMOCTOSTEIbHOM pabOThI MO TUCIUILTHHE (MOJIYJII0)

4.2. CopepxaHuie AUCIUTLTAHBI (MOJTYJIs1)

5. TlepeueHpb yueOHO-METOAMUYECKOTO 00eceYeHH s /ISl CAMOCTOSATEIbHOM paboThl 00YYAOIIMXCS O JUCIUILTMHE (MOJYJIIO)

6. ®OH/1 OIIEHOUHBIX CPEACTB MO AUCIUILTIHE (MOYJTIO)

7. TlepeueHb UTEPaTyphl, HEOOXOJUMOM [J151 OCBOCHHS JUCHUILIMHBL (MOYJIs1)

8. IlepeueHnb pecypcoB HH(POPMAIIOHHO-TEJICKOMMYHHUKAIIMOHHON ceTr "VIHTepHeT", HEOOXOAUMBIX TSI OCBOCHUS AUCLIATUTAHBI
(Mopyns)

9. Meroauueckue yKazaHusi JUist 00Y4YaOIUXCsl TI0 OCBOESHUIO JTUCIMIUTUHBI (MOJIYJIs1)

10. Iepeyenb HMPOPMALIMOHHBIX TEXHOJIOTHIA, UCTIONB3YEMbIX MTPU OCYIIECTBIEHUH 00pa30BaTe/IbHOTO MpoLiecca 1o
JMCLUILIMHE (MOJYJII0), BKJIIOUAs MepedeHb MPOrpaMMHOro oOecrieveHrst 1 MH(POPMALIMOHHBIX CIIPABOYHBIX CHCTEM (TIpH
HEOOXOJUMOCTH)

11. Onucanue MaTepuaibHO-TEXHUYECKOUN 0a3bl, HEOOXOIUMOM JIIsl OCYILECTBIEHHS 00pa30BaTeIbHOTO MPOIIecca Mo
JUCLIUIUIAHE (MOAYJIIO)

12. CpeactBa agantanyy npenojaBaHust AUCHUIUIMHBL (MOAYJIs) K TIOTPEOHOCTSIM 00YYaIONIMXCsl UHBAJIMIOB U JIUL] C
OrpaHMYCHHBIMU BO3MOKHOCTSIMU 3[J0POBBS

13. ITpunoxenue Nel. PoHJ OLIECHOUHBIX CPEICTB
14. Tpunoxenune No2. [lepeueHsb uTepaTypbl, HEOOXOAUMOM /ISl OCBOSHUSI TUCHMIUIUHBI (MOJ1YJIs1)

15. TIpunoxenue Ne3. IlepeyeHs HH(MOPMALIMOHHBIX TEXHOJIOTUIA, UCMIOJIBb3YEMBIX AJI1 OCBOEHHS JUCLMILIAHBI (MOAYJIA),
BKJIIOYAsI TIepeveHb IIPOrpaMMHOT0 oOecriedeHHs 1 MH(POPMAIMOHHBIX CIIPABOYHBIX CHCTEM
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IMporpamma auctmumias "Havanensri kype Matematukn'; 44.03.05 "Tlemarornueckoe o6pa3oBanue (C ABYMsI MPOMUISME TIOATOTOBKM)".

IIporpaMmy auCIUTUTMHEL pa3padoTaii(a)(u): JOIeHT, K.H. (pomeHT) CamoBast B.B. (kadeapa HauampHOro 00pa3oBaHus,
WuctutyT nicuxosoruu u oopasopanust), Viktoriya.Sadovaya@kpfu.ru

1. IlepeyeHb MIIAHNPYEMBIX Pe3yJIbLTATOB 00YUEHHs MO JUCIHHUILIAHE (MOIYJII0), COOTHECEHHBIX ¢ INIAHUPYEeMbIMHI
pe3yabTaTamu ocsoenust OIIOII BO

OO6yyarnImuiics, OCBOUBIINE QUCIWIUTUHY (MOJYJIb), JOJIKEH 001a1aTh CJICAYIONMMA KOMITETCHITASIMU:

Mudp PacuudpoBka
KOMIeTeHIIN npuodperaeMon KOMIeTeHIINH
OIIK-8 CriocoOeH OCYIIECTBIIATH MeIarOrMuecKylo AesATeJIbHOCTh HA OCHOBE CIIEIMAIbHBIX HAyYHBIX
BHAHUI

OO6yyarnInuiics, OCBOUBIINI QUCIMIUIAHY (MOJYJIb):
JloJKeH 3HATh:

- onpeae/icHud u CBOICTBa TEOPETUKO-MHOKECTBEHHBIX onepaunﬁ n 0THOHICHI/II7L OIpeacjIeHnue p336I/I€HI/IH MHOXECTBA Ha
KJIACCBhI;

- OCHOBHBIE CITOCOOBI OIpee/IeHuUs TIOHATHSI, BUIIBI ONpeie/IeHHH, TPeOOBaHUSI K ONPEIC/ICHHUIO;
- IPOCTEHIIIe CXeMBbI TIPABIUTBHBIX PACCYKIICHUN;

- OCHOBBI aKCUOMATHU4YECCKOI'O METOJa B MATEMATUKE, aKCUOMAaTHYECKOEC 000CHOBaHME apndmemxm LEJIBIX HEOTPULIATEJIbHBIX
YucesI;

- TEOPETUKO-MHOKECTBEHHOE OOOCHOBAHKE apU(hMETHUKH LEIbIX HEOTPULIATEIbHBIX YKCEI;
- onpeniesieHne aprupMETUIECKUX JEHCTBHII HAJl YMCIaMH, paCCMaTPUBAEMbIMHU KaK MepbI OTPE3KOB;

- OCHOBBI NOCTPOCHUA HEMMOZUITUOHHBIX W MMO3UIHNOHHBIX CUCTEM CUUCIICHUSA, AJITOPUTMbI ILEI'/)ICTBI/Iﬁ B IIeCHTPI‘IHOfI CUCTEME
CUHUCJICHU A,

- OmpeJiesieHe U CBOMCTBA OTHOLIEHUS IETMMOCTH, OCHOBHBIE IPU3HAKHU JIETUMOCTH;

- cnocoOsl HaxoxaeHuss HOJ] u HOK uucern;

- Ompe/ieNieHNs] PalMOHAIBHOTO YHCIIA U OTIepaIuii ¢ palliOHAIBbHBIMY YHCIIAMH, 3aKOHBI CIIOKEHHUS U YMHOXEHIS;
- CBOWCTBAa MHOXXECTBA PAIIMOHAIBHBIX YKICET;

- OlpeieNieHue JeCATUIHON Jpoou;

- ompeJiesieHre ONeparyi ¢ IeHCTBUTEILHBIMU YUCIAMU, 3aKOHBI CIOKESHUS U YMHOKCHUS,
- CBOMCTBA MHOKECTBA JEMCTBUTEILHBIX YUCET,

- TEOpPETHYECKIE OCHOBBI PEIlleHHsI TEKCTOBBIX 3a1a4;

- OTpe/ieNieHne YUCIIOBO (DYHKIIMH, €€ 00JIACTU ONpe/eeHUsl 1 00JIaCTH 3HAYCHHUSI;

- CBOWCTBA JIEMEHTAPHBIX (DYHKIMIA;

- oTIpe/ieNieHrs 1 OCHOBHBIE CBOMCTBA T€OMETPUIECKUX (PUTYD;

- BeJIMYMHBI, N3yYaeMble B HAYaIbHOM Kypce MaTeMaTHKU.

JloKeH yMeTh:

-WITIOCTPUPOBATH aKCHOMATHUYECKUI noaxoa nNpuMepamMu 13 Ha4aJIbHOI'O Kypca MaTEMAaTUKH;
-[IPOBOJAUTL NOKA3aTCJIbCTBA yTBCp)K,IICHI/Iﬁ C MIOMOLIBIO METOJA MaTeMaTUYECKOKN HWHAYKIWU;

-WITIOCTPUPOBATH TCOpCTHKO—MHO)I(CCTBCHHin/JI IOAXOA K YMCJIYy U ol€palaM Hall YUuCjiaMy IIpUuMepamMu U3 y‘le6HI/IKOB
MaTEMAaTUKU JIs1 HAYaJIbHBIX KJIACCOB;

-000CHOBBIBATh BHIOOP JIEWCTBUS MPY PEILIEHNH IPOCTHIX TEKCTOBBIX 337aY;

-000CHOBBIBaTh BBIOOP apu(PMETHYECKUX JEHCTBUI NPU pEeLlIeHNH TeKCTOBbBIX 3aa4 C BEIMYMHAMY;

-BBINIOJIHSATD IEMCTBUS HAJl YUCIIaMH B TIO3ULIIOHHBIX CHCTEMAaX CUMCIICHHUST;

-IPUMEHSTh TIPU3HAKU JETUMOCTH Ha MPAaKTHUKE, HAXOAUTh HAMOOIBIINIA OOIINI JenTellb 1 HaMeHbliee o0liee KpaTHOe;
-yCTaHaBJIMBAaTh BUJ 3aBUCUMOCTH MEX/Iy BEJIMUMHAMU ITPY PEIIeHNH TEKCTOBBIX 3a/ay;

-TIPOBOAIUTD UCCJIEI0BAHNE U CTPOUTD rpachKN OCHOBHBIX 3JIEMEHTAPHBIX (DYHKIINI;

-BBITIOJIHSTH TOKJECTBEHHbIE IPE0OPa30BaHMs AreOpanueckrX BhIpaKEeHNH;

-peluath ajiredpanyeckue ypaBHEHHsl, HEPABEHCTBA C OJHON HEM3BECTHOM;

-HCII0JIb30BaTh AreOpandeckuii METO P PelIeHUH TEKCTOBBIX 33aY;

- pemiaTh 3aJa4y C FeOMETPUIECKIMH BETNINHAMH.

SAEKTPOHHBH
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IMporpamma auctmumias "Havanensri kype Matematukn'; 44.03.05 "Tlemarornueckoe o6pa3oBanue (C ABYMsI MPOMUISME TIOATOTOBKM)".

JloyKeH BiajeThb:

- Croco0aMy aHaJIM3a CTPYKTYPHI ONpeIeIeHU MATeMaTUIECKUX MOHSITHH;

-crioco0aMy aHajiu3a MPOCTEHIINX JeyKTUBHBIX PACCYKISHUI;

- BBIYMCIIMTEIIbHBIMYI HABBIKAaMH Ha MHOKECTBE JIEHCTBUTEIIbHBIX YHCET;

-crioco0aMu pelieHusi 1 000CHOBaHMsI PElIeHNI ypaBHEHHI 1 HEPaBEHCTBA C OJIHOM MepeMeHHOM;
-criocobaMy pelieHusi 1 0OOCHOBAaHMSI PEIISHNH 33/1a4 C TeOMETPUYECKUMH BETMUMHAMU.
JloJkeH IeMOHCTPHPOBATh CIIOCOOHOCTb M TOTOBHOCTb:

-TIPUMEHSATD TOJIyYEHHBIE 3HAHUS, YMEHUS Ha MTPAKTUKE U B MPO(ECCHOHAIBHOMN Me1arornieckoil AeATeIbHOCTH, B
npoliecce MperoAaBaHus MaTeMaTHKY B HA4YaJIbHOM IIIKOJIE, OPraHNU3alluy U ITPOBEAEHNS BHEYPOUHbIX 3aHATUI MO
MaTeMaTHKe ¢ MMM IIKOJIbHUKAMHU.

2. Mecto gucuumiunasl (MoayJisi) B ctpykrype OIIOII BO

HauHast qucruruivHa (MOayJb) BKoveHa B pazgen "B1.0.07.04 JucuumrHsl (MOgyn)" OCHOBHOM MPO(heCCHOHATBHOM
obpazoBatenbHol nporpammsl 44.03.05 "Tleparoruueckoe oopazoBanue (¢ AByms npodwisimu noarorosku) (HavanbHoe
00pa3oBaHMe U MHOCTPAHHbIN (AaHIJIMHACKUIN) A3bIK (B MOJIMIMHIBAIBLHOM 00pa30BaTeIbHOM cpejie))” U OTHOCHTCS K
obs3arensHOM yactu OITOIT BO.

OcBauBaercs Ha 2, 3 Kypcax B 4, 5 cemecTpax.

3. O6beM qUCHMILIMHBI (MO/IYJIsI) B 3a4€THBIX € IHHHIAX C YKAa3aHHEM KOJIHYECTBA YaCOB, BbI/I€JI€HHBIX HA
KOHTAKTHYIO Pa0oTy 00y4alIuxcs ¢ npemnojasareieM (110 BHAaM Y4eOHbIX 3aHATHII) H HA CAaMOCTOSITEIbHYIO
padéoTy obyuarommxcs

OO011ast TPyI0OEMKOCTh AUCIMIUIMHBI COCTABIIACT 5 3ayeTHhIX(bie) enuHuIl(bl) Ha 180 vaca(oB).

KonraktHast padota - 90 uaca(oB), B TOM umcrie Jekuuu - 20 yaca(oB), mpakTUIeCKue 3aHsTus - 68 yaca(oB), 1aboOpaTOpHbIe
padotsl - 0 yaca(oB), KOHTPOJIb CAMOCTOSITENILHON paboThI - 2 yaca(oB).

CamocrosrenbHast padoTa - 18 yaca(os).
KouTposns (3auét / 3x3amen) - 72 vaca(oB).
dopma MPOMEKYTOUHOTO KOHTPOJISI JUCIUIUIMHBL: 9K3aMeH B 4 ceMecTpe; 9K3aMeH B 5 ceMecTpe.

4. Copep:xanne qUCIHILIMHBI (MOYJisI), CTPYKTYPUPOBaHHOE N0 TeMaM (pa3/ejiaM) ¢ yKa3aHHEM OTBe/IeHHOT'0 Ha
HUX KOJIHYECTBA aKaJeMHYeCKHX YaCcOB ¥ BH/IOB y4eOHBIX 3aHATHI

4.1 CTpyKkTypa 1 TeMaTH4eCKHIl IVIaH KOHTAKTHOW U CAMOCTOATEJbHON Pa60ThI 0 AV CHHUIINHE (MO/IYJIIO)

Buapl 1 yachl KOHTAKTHOW PadoThl, Camo-
HX TPYA0EMKOCTh (B Yacax) CcTOS-
N Pazmeant qucuumiamnnbt / Ce- lexmun,Texmmu|lIpakTu-[IIpaktu-/Iadopa-/Iadopa-| Teab-
MoayJist MECTP| Bcero | B3J. | 4YecKue | Yyeckue |TOpHbIE |TOpPHbIe | Hasd
¢dopme BaHsaTus,| B 3J. |[pabdoThl,| B3I pa-
Bcero | cdopwme | Bcero |¢popme | 00Ta
Tema 1. 9JIEMEHTBI JIOTIKW.
COOTBETCTBUA MEXOY ABYMSI
I MHOXECTBAMMU. OTHOIIEHMA HA 4 4 2 14 2 0 0 2
MHOXECTBE
Tema 2. HATYPAJIBHBIE YNCJIA U HY JIb.
2. (MIO3ULIMOHHBIE CUCTEMbI CYUCJIEHUA 4 4 2 14 4 0 0 4
Tema 3. JEJIMMOCTDb HATYPAJIBHBIX
UNCEJI. PACHIMPEHUE MHOKECTBA
3 HATYPAJIbHbBIX YMNCEJI 4 4 2 14 2 0 0 2
Tema 4. JIEMEHTBI AJITEBPBI. TEKCTOBA
4. [BAITIAYA U ITPOLIECC EE PEIIEHUS 5 4 4 14 4 0 0 5
Tema 5. SJIEMEHTBI TEOMETPUI
5. (TUTAHUMETPST) 5 4 2 12 4 0 0 5
Toro 20 12 68 16 0 0 18
SAEKTPOHHBIH
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IMporpamma auctmumias "Havanensri kype Matematukn'; 44.03.05 "Tlemarornueckoe o6pa3oBanue (C ABYMsI MPOMUISME TIOATOTOBKM)".

4.2 Cogep:kanne qUCIUATLIHHBI (MO TyJIs1)

Tema 1. 9JIEMEHTDBI JIOTUKHU. COOTBETCTBUA MEKAY IBYMA MHOKECTBAMU. OTHOIIEHUA
HA MHOZKECTBE

MHOXECTBA 1 OIIEPAIIM HAJT HUMMN.

INonsTre MHOXECTBA. DJIeMeHT MHOXecTBa. [lyctoe MHOXecTBO. IIpuMepsl KOHEUHBIX U OECKOHEYHBIX MHOKeCTB. CIIOCOOBI
3agaHus MHOXecTB. PaBHble MHOXecTBa. [logMHOXecTBO. YHMBEpcaipHOe MHOKECTBO. Kpyru Ditnepa. UncioBbie MHOKECTBA.
INepeceuenne 1 0ObeAMHEHNE MHOKECTB, PAa3HOCTh JBYX MHOXECTB, JOIOJHEHHE JO YHHUBEPCAIBHOrO. [leKkapToBO
MIPOU3BEACHNE MHOKECTB. 3aKOHBI Olepanuii HaJy MHOecTBaMU. [IoHsTHE pa3oreHnss MHOKECTBA HA MIOMApHO
HeTlepeceKalolyecs MOAMHOXKeCTBa (KJacchl). PazOreHne MHOXecTBa Ha KJIacChl C IIOMOIIBIO OHOTO, ABYX, TPEX CBOWCTB.

MATEMATUYECKUE ITOHATHA.

MaremaTnueckuii 0ObEKT, CYIIECTBEHHBIE Y HECYIIIECTBEHHBIE CBOMCTBA 00beKTa. MaTeMaTiuueckoe OoHsITHE, 00beM U
coziepxanue noHsATUs. CriocoOsl onpesesneHus NoHsATHiL. CTPyKTypa onpeliesieH|s yepe3 pojil U BUJOBOE OTJINYHE.
KoHTekcTyanbHble ¥ OCTEHCHUBHBIE ONpeeIeHu.

MATEMATUYECKMUE ITPEIJIOXKEHU A

[NoHsTHE BHICKA3BIBAHUI W BBICKA3BIBATEILHON (hopMBI (Tipeukata). Onepanyy Hajl BHICKa3bIBAHUSAMU U BBICKA3bIBATEIHBIMU
(popmamu.

COOTBETCTBUA MEXOY IBYMA MHOXXECTBAMU

[oHsATHE COOTBETCTBHS MEXKLy ABYMsI MHOXecTBaMH. COCOObI 3a/1aHUsI COOTBETCTBUIL. B3anMMHO-0JHO3HAYHbIE COOTBETCTBUSI.

OTHOIIEHNA HA MHOXECTBE

IlonsaTHe oTHOIMIEHN HA MHOKecTBe. CBOMCTBA OTHOIIICHUI (peCI)J'IGKCI/IBHOCTL, CUMMETPUYHOCTDb, TPAH3UTUBHOCTD,
AHTUCUMMETPUYIHOCTD, CBH3aHHOCTL). OrtHoleHre 9KBUBaJICHTHOCTH. CBsI3b OTHOIIICHHST SKBUBAJIEHTHOCTH C p336I/ICHI/I€M
MHOKeCTBa Ha KJjiacchl. OTHOIIIEHHE nopsaka.

Tema 2. HATYPAJIBHBIE YN CJIA 1 HYJIb. HO3UIIUOHHBIE CUCTEMbI CYUCJIEHUA

Kparkue cBeaeHHst 0 BOSHUKHOBEHHH ITOHATHS HATYPAIBHOTO UKCIA U HYJIS.

AKCUOMATUYECKOE IIOCTPOEHUE CUCTEMbI HATYPAJIbHbIX YACEJI

[NousTre 00 akcMoMaTHYeCKOM criocode nocTpoeHust Teopry. OCHOBHBIE TIOHSATHS 1 aKCHOMBL. AKCHOMEI [TeaHo.
Onpepenenrie HaTypajibHOro uncia. OnpenesieHre MHOKECTBA LeJIbIX HEOTPULATENIbHbIX urcesl. OnpeaeseHue CIoKeHus U
YMHOXEHHS1 HaTypaJIbHbIX yrcest. Tabiuibl ciokeHust 1 yMHOXeHUst. Orpe/iesieHus1 BHUTAHKS U JIEJIEHHs HaTypaJIbHBIX
umcesl. MHOKeCTBO LIeNbIX HEOTpHLATEbHBIX yncel. HeBo3MoXKHOCTS JeneHus Ha Hyib. lenenue ¢ octatkoM. [Tonarue
OTpe3Ka HaTypaJIbHOTO PsJla YUCEN U cUeTa 2JIEMEHTOB KOHEUHOTO MHOXKeCTBa. [1opAaKoBbIe ¥ KOINYECTBEHHbIE HATypajbHbIe
4Hca.

Merton MaTeMaTHYECKON UHAYKIIAH.

TEOPETHUKO-MHOXECTBEHHBIM CMBICJT HATYPAJIBHOT'O YNCJIA, HYJIA 1 ONTEPALTUN HAJT YUCJTAMU
TeopeTHKo-MHOXECTBEHHBII CMBICIT HATypPaJIbHOTO YMCIIa, HYJIS U OTHOILLEHUs ""MeHble".
TeopeTnKo-MHOKECTBEHHBIN CMBICI CyMMBI, PA3HOCTH, IIPOM3BEICHHS 1 YaCTHOTO HATYPAJIBHBIX YHCEII.

HATYPAJIbHOE YN CJIO KAK MEPA BEJIMYMHDbI

TToHsATHE MOJIOKUTEILHOR CKEU'[HpHOfI BEJIMYUHBI U €€ UBMEPECHUS. O)IHOpO)IHbIe 1 pa3HOPOAHBLIE BEJINYHHBI. CaoricTBa
OJHOPOJHBIX BEJIUYMH. CMbICTT HaTypaJIbHOrO 4MCJia, IMOJIy4YEHHOI'O B pE3YJIbTATE U3MEPEHNA BEJIMYNHBI. CMeICT CYMMBI,
PasHOCTHU, MMPOU3BEACHUA U YACTHOI'O HATYPAJIbHBLIX YHUCEJ, ITIOJYYECHHBIX B PE3YJIbTATE U3MEPEHN A BEJIMYNH.

3ATIMCH LEJIBIX HEOTPULIATEJIbHBIX YMCEJI M AJITOPUTMBI IEVICTBUI HAJL HAIMU

To3uIMOHHbIE Y HEMO3UIIMOHHBIE CUCTEMbI CUMCIICHHUSI. 3aIUCh YNCEN B IECATUYHON CUCTEME CUUCICHUS. AJITOPUTMBI
apupMeTHUECKUX JICUCTBUI B ECATUYHON cUcTeMe cuuciieHust. [I03UIMOHHBIE CUCTEMbI CUUCIICHUS, OTJINYHbIE OT
IECATUYHOM.

321,[121‘121 pacliipeHrd MOHATUSA YUCIIa. OTpI/IHaTGJII)HI)IC EJIbIC Ynciia. KpaTKI/I€ HUCTOPHUYCCKUE CBEACHUS O BOBHUKHOBCHUN
NOHATHUA OTPULIATEIILHOI'O YUCJIad. ApI/I(I)MGTI/I‘ICCKI/IG J]GﬁCTBI/IH HaJ OEJIbIMA YUCJIaMHU U UX cBoiicTBa. CBOICTBA MHOKECTBA
HEJIbIX YMCEJI U UX TCOMETPUYICCKass UHTEPIIPETALIA.

[NonsTue npo6u. ParmonanbHoe Yucio. ApudmeTndeckue AeHCTBUS HaJl pallMOHAIBHBIMU YUCTIAMU. 3aKOHBI CIIOKECHUS U
YMHOXEHUS palliOHATbHBIX urces1. CBOMCTBA MHOKECTBA PAIllMOHANBHBIX YHcel. [JecAaTnaHble JpoOn. 3ammch palioHaTbHBIX
YyceN B BUE JeCATHYHBIX TpoOeil. AITOPUTMBI IEHCTBHI HaJ HUMU. PanmoHaIbHbIE Yiciia KaK O6CKOHEUHbIS IECSITUIHBIE
TIepUOIYECKIe IPOOH.

[NoHsITHE MppaMOHATBFHOTO YKCIIa. BeckOHEeUHbIe eCSITUIHBIC HeTIePHOIUIecKre ApoOoru. MHOKECTBO EHCTBUTEIILHBIX YHCEIT.
Apudmernueckue AeUCTBUS HaJl NEHCTBUTEILHBIMU YMCIaMU. 3aKOHBI CIIOKEHUS U YMHOKeHUs1. CBOIICTBa MHOkKeCTBa
IEACTBUTEJIBHBIX YUCEIL.

YucioBbie oCJIEA0BAaTCIIbHOCTH. ApI/Iq)MeTI/ILIeCKaH 1 reoMEeTpuveCKas Nporpeccun, ux CBOMCTBA.
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IMporpamma auctmumias "Havanensri kype Matematukn'; 44.03.05 "Tlemarornueckoe o6pa3oBanue (C ABYMsI MPOMUISME TIOATOTOBKM)".

CreneHb ¢ HaTypasibHbIM NoKazatesieM. CTerneHs C LebiM MokazatesieM. KBaapaTHelil KOpeHb. ApupMeTHYeCKUN KBaIpaTHbIIA
KopeHb. CBOICTBa apu(PMETHUECKOrO KBAIPaTHOTO KOpHs. [IprOnkeHHOE BEIYHCIICHUE KBAIPATHBIX KOPHEN.
Apugdmernyeckuii KopeHb n-oii crerneHy. KopeHb HeUeTHOH cTeneHy U3 OTpULiaTesIbHOro yncia. CBoiicTBa apu(pMeTHIeCKoro
KOPHS$I N-Oi1 CTereHMu.

Tema 3. IEJINMOCTD HATYPAJIbHBIX UYNCEJI. PACHIMPEHUE MHOZKECTBA HATYPAJIbHBIX
YU CEJI

OTHoOIlIIeHre IeTUMOCTH U ero cBoicTBa. [lpu3Haku nenumocty: Ha 2, Ha 3, Ha 4, Ha 5, Ha 9, Ha 11. [TpusHak nenumoctu
ITackans.

HawumeHsiiiee odiiiee KpaTHoe M HAUOOMbBIINE OOLIUA NeTUTEb.

HpOCTLIe yuciia. CrocoObl HaX0XKAEHNST HAUOOJBIIIErO OOINEro JSIUTENSI U HAMMEHBIIIErO OOIIEro KpaTHOro 4yuceJl.
Kanonnueckoe Ppas3jIoKEHUE YUCEIT. AHFOpI/ITM EBximmpna.

IlonsTue ,IIpO6I/I. I[GCHTI/I‘{HI)IC ,Z[p06I/I " ornepanyy Ha HUMU. [lonoxwurenbHbIE paliOHAJIbHBIC YMCIIA. MmnoxecTBO
TOJIOKHUTCJIbHBIX PAITMOHAJIbHBIX YUCEJI KaK PACHIMPEHUE MHOKECTBA HATYPAJIbHbIX YUCECII. 3ammch MONI0KUTEIbHBIX
PpaliliOHAJIbHBIX YUCEJI B BUIE ACCATUIHBIX ,up06ef71. Beckoneunsie NEPUOANIECCKUE NECCATUIHDbIC ,IIpO6I/I. HeﬁCTBHTCHBHLIC qucia.

ITonsarue npoueHra.

Tema 4. 9JIEMEHTBI AJITEBPBL. TEKCTOBAS 3A/TAYA 1 TIPOIIECC EE PEHIEHUA
SJIEMEHTbBI AJIT'EBPBI

[NoHsTHE YKMCIOBOTO BHIPAXKEHMUS U BHIPAKEHHUSI € IiepeMeHHON. ToxaecTBeHHbIe TpeoOpa3oBaHusl BbipaxeHui. [ToHsTue
ToxaecTBa. [loHATHE YMCIOBOrO paBeHCTBa U HepaBeHCTBAa. OCHOBHBIE CBOICTBA UCTUHHBIX YMCIIOBBIX PABEHCTB U HEPABEHCTB.

[NonsTre ypaBHEHU: ¢ OAHON nepeMeHHON. PaBHOcHIbHBIE ypaBHeHHs1. [IoHATIE HEpaBEeHCTBA C OTHOM IIEPEMEHHOM.
PaBHOCHIIBHBIE HEpaBEHCTBA.

[IpssMoyrosbHAsT cucTeMa KOOpAMHAT Ha MIockocTH. [loHsTre uncnoBor ¢yHKmu. CriocoOs! 3aganus pyHkumu. [Ipsvas u
oOpatHast mpornopiLroHanbHOCTh. CBoiicTBa (pyHKIMH. [IpocTeiime reomeTprudeckre npeodpa3oBaHus rpahuKoB (QyHKIHNA.
CaoticTBa 1 rpadMKi HEKOTOPBIX 371eMeHTapHbIX yHKIwA. ObpatHas (pyHKims. JInneiHas QyHKous.

TEKCTOBA{ 3AJAYA U TTPOLIECC EE PEIIIEHNA.

CrpyKTypa TEKCTOBOH 3aJauyd. DTallbl pellleHNs 3a1a41 U IIPUeMbl UX BhITIOJIHEHUs. Pelienne 3a1a4 Ha yacTu. Pemenue 3anayu
Ha JIBUKEHHE.

Tema 5. 9JIEMEHTBI TEOMETPUN (IIJIAHUMETPHU )

T'EOMETPUYECKUE ®UT'YPBI U BEJIMUYMNHBI

U3 nctopun BO3HUKHOBEHUs U pa3BuTus reomerpru. O reomerpuy JIo06a4eBCKOro M aKCHOMATHKE €BKJIMIOBOI TeOMETPUH.
ITonsATHE reoMeTpruYecKoi (PUrypsl: OTPE3O0K, JIyY, TPEYTOJIbHUK, YIJIbl, (DUTYpHI B TPOCTPAHCTBE.

CBolicTBa reOMETPUIECKHX (PUTyp Ha TUIOCKOCTH: YIJIbl, MapaulebHbIe ¥ IEPIEeHIUKYJISPHBIE IPSIMbIE, TPEYTOJIbHUKH,
YETHIPEXYTOJIbHUKY, MHOTOYTOJIbHUKH, OKPYKHOCTb U KPYT.

JHa oTpe3ka U ee u3MepeHue. BeanunHa yria u ee usMmepenue. Ilonsatue miommaau durypsl u ee uamepenue. [nomans
MHOroyroJjbHuka. Ilnomans npou3BobHON MJIOCKOW (DPUTYpHI U €€ U3MEPEHHE.

I[NOCTPOEHUME I'EOMETPUYECKUX OUT'YP

DeMeHTapHbIe 33/Ia4M Ha IOCTPOEHHE. DTaIlbl PEIICHNs 3a/1a4l Ha TIOCTPOEHHE.

3amauu Ha MOCTPOCHUE I€COMETPUUCCKUX q)I/Il"ypZ 9JIEMEHTAPHBIC TOCTPOCHU A, OCHOBHLIE ITOCTPOCHMA. Cxema pemeHnA 3aaa4
Ha MOCTPOCHUE: aHAJIN3, IIOCTPOCHUE, NOKA3aTEJILCTBO, UCCIIEJOBAHUE.

Mertoapl pernieHus 3a1a4 Ha TIOCTPOSHHE:

a) METOJl FTEOMETPUUECKUX MECT;

0) MeTo]] reoMeTpUIEeCKUX MpeoOpa30OBaHMIA;

B) anreOpanyeckuil MeTo/.

IMPEOBPA30BAHIA 'TEOMETPUYECKUX PUTYP

[MonsTre mpeodpasoBaHus

ITpeoOpa3oBaHus reoMeTpuIecKux puryp:

[NousTre nmpeobpazoBanusl. [IBrKeHNe U paBEHCTBO (UTYD.

IT'EOMETPUYECKHME BEJIMUYNHDbI

JmHa otpe3ka. Bennunna yria u ee usmepenue. [lorstue miomany ¢purypsl u ee msmepenue. I[nomangs MHOrOyrojbpHUKA.

5. IlepevyeHb y4eOHO-METOJUUECKOT0 00€eCceYeH s ISl CAMOCTOATEJbHON Pa60ThI 00yJaIOIUXCS M0
JUCHUTINHE (MO/LYJII0)
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IMporpamma auctmumias "Havanensri kype Matematukn'; 44.03.05 "Tlemarornueckoe o6pa3oBanue (C ABYMsI MPOMUISME TIOATOTOBKM)".

CamocrosTespHas padoTa 00y4aIOIIMXCS BBITIOIHASTCS MO 33aHUI0 U IPY METOAUYECKOM PYKOBOACTBE IperojaBaTeis, Ho 6e3
€ro HeloCcpeACTBeHHOro yyactus. CamocTosTebHas paboTa NOAPA3AeNAeTCs Ha CAMOCTOATE bHYI0 Pa00Ty Ha ayAUTOPHBIX
3aHATUSAX U HA BHEAYAUTOPHYIO CAMOCTOATENbHYI0 paboTy. CaMocTodTe bHAsA paboTa 00y4aloIMXCs BKIIOYAET KaK MOJHOCTBIO
CaMOCTOSITEJIbHOE OCBOEHHE OT/EJbHBIX TeM (pa3/esioB) JUCUMIUIMHB, TaK U IPOPadOTKY TeM (pa3JiesioB), OCBaUBAEMbIX BO
BpeMsI ayJUTOPHOM paboThl. Bo Bpems caMocTOsTeIbHOM paboThl 00YUYaloIMecs! YUTAIOT U KOHCTIEKTUPYIOT YUeOHYI0, HayqHYIO
Y CIIPAaBOYHYIO JIMTEPATYPY, BHIIOIHSIOT 33/1aH1s1, HATIPABJIEHHBIE Ha 3aKpeTUIeHNe 3HAaHWI M OTPabOTKY YMEHHI U HaBBIKOB,
TOTOBSITCS K TEKYIEMY M TPOMEKYTOUHOMY KOHTPOJIIO IO JUCIUIUIMHE.

OpraHu3anys caMOCTOSITETbHON padoThl 00yUAIOIIMXCS periaMeHTHPYeTCss HOPMaTHBHBIMH JIOKyMEHTaMHU,
y4eOHO-METOMYECKOH JIMTepaTypoil M SJEKTPOHHBIMI 00pPa30BaTEIbHBIMK PECYPCaMHU, BKIIIOYASL:

INopsanok opraHu3anuy U OCyIIECTBIeHUs 00pa30BaTeIbHON JeATeIbHOCTH 0 00pa30BaTeIbHBIM IIPOIPAMMAaM BBICILIETO
o0pa3oBaHus - IporpaMmam OakajaBpuaTa, IporpaMMaM CHelUaIUTeTa, IporpaMMaM MarkucTpaTypsl (YTBEPAIEH IIPUKA30M
MuHucTepcTBa HayKH 1 BhIcIero oopaszoBanus Poccuiickoii @enepanyu ot 6 anpest 2021 roga Ne245)

IMucemo MunucteperBa odpasoBanust Poccuiickont ®eneparmu Nel4-55-9961un/15 ot 27 Hos16ps 2002 1. "O6 akTUBH3ALNN
CaMOCTOSITENIbHON PabOTHI CTYJEHTOB BBICUIMX YUCOHbBIX 3aBEICHUN"

VYcraB (eepanbHOro rocyIapcTBEHHOIO aBTOHOMHOTO 0Opa3oBaTesbHOro yupexaenus "Kazaunckuii (ITpuBosmKCKmii)
(penepanbHbIil yHUBEpCUTET"

[paBuia BHyTpEeHHEro pacrnopska (efepaabHOro rocy1apcTBEeHHOr0 aBTOHOMHOTO 00Pa30BaTENIbHOTO YUPEKJEHHs BBICLIIETO
npodeccuonanbHoro oopazosanus "Kazaunckuii (ITpuBomkckuit) gpenepaibHblii yHUBepcUTeT"

JlokanbHble HopMmaTHBHBIE akThl Kazanckoro (ITpuBosskckoro) deaepaibHOro yHUBEpCUTeTa

Geogebra - punoxeHue JUisi pUCOBAHHS TeOMETPUIECKUX (pUryp -
https://www.math10.com/ru/geometria/geogebra/geogebra.html

OCHOBBI HAYAJILHOTO Kypca MaTeMaTUKU: COOPHUK CaMOCTOSITENIBHBIX M KOHTPOJIbHBIX padot / coct. B.B.Canosas,
T.B.Ynpsanunkas. - Kazans: Kazan. yu-1, 2013. - http://repository.kpfu.ru/?p_id=77428

Vibsiaunkas T.B. DieMeHTbI JTJOTMKK B HAYaJIbHOM KYpce MateMaTuKu. YueGHO-MeToqudeckoe nocooue. - Kazann: Ka3z yH-T,
2013. - http://repository kpfu.ru/?p_id=64959

6. ®oHJ OLIEHOYHBIX CPEICTB MO JUCHHUILINHE (MOIYJII0)

q)OH,H OLICHOYHBIX CPEACTB M0 JUCHUILIMHE (MOIIy.TIIO) BKJIIOYACT OLICHOYHBIC MATEPUAJIbl, HAIIPABJICHHBIC HA IIPOBEPKY OCBOCHUS
KOMHCTCHHHﬁ, B TOM 4YUCJIE 3HaHPII>i, yMeHI/Iﬁ 1 HaBBIKOB. q)OHJl OLICHOYHBIX CPEACTB BKIIOYACT OLUEHOYHbIC CPEACTBA TEKYLIETO
KOHTPOJIAA U OHEHOYHbIE CPEACTBA HpOMe)KyTO‘-IHOfI aTTeCTalluu.

B ¢oHIe OLeHOUYHBIX CPEACTB COAEPKUTCA CeAylomas HHPOPMaLK:

- COOTBETCTBHE KOMIIETCHLIUI [IAHUPYEMbIM pe3yJIbTaTaM 00y4eHHs M0 JUCHUIUTMHE (MOIYJIIO0);

- KpUTEpHHU OLIEHUBAHUS C(DOPMUPOBAHHOCTH KOMITETEHITH;

- MEeXaHU3M (DOPMUPOBAHHSI OLIEHKH 110 AUCHHUILIMHE (MOJLYJIO);

- OIIMCaHKe MOPsAKA TPUMEHEHHS U ITPOLeAyphl OLIEHUBAHMS U151 KaXA0r0 OLEHOYHOTO CPelCTBa;
- KpUTEPHH OLIEHUBAHMUS TSI K&XKIOTO OLIEHOYHOT'O CPeJICTBa;

- cofiepXkaHue OLIEHOUHBIX CPEICTB, BKJIIOUas TpeOOBaHMUs, MPEAbSIBISIEMbIE K ISUCTBUSM 00YUaIOIINXCsl, IEMOHCTPUPYEMbIM
pe3yibTaTaMm, 3aJaHus Pa3InIHBIX TUIIOB.

(DOH,H OLICHOYHBIX CPEACTB M0 JUCHUILIMHE HAXOOUTCS B HpI/II[O)KeHI/II/I 1x nporpaMmme JUCHUITIMHDBI (MO)lyJ'IIO).

7. IlepeyeHnb JUTEPATYPHL, HEOOXOAMMON JIJIsI 0CBOEHHUSI U CIUILIUHBI (MO 1yJIsl)

OcBoeHre QUCIUIUTAHBI (MOIYJIs1) TIPE/IoIaraeT n3yueHne OCHOBHOM 1 JIOMOJTHUTEIBHON yueOHOM TuTepaTyphl. JIuteparypa
MOXKET OBbITh JIOCTYIHA 00YYAIOIIMMCsI B OTHOM U3 JIBYX BAPUAHTOB (JIMOO B 0O0UX U3 HUX):

- B 9JICKTPOHHOM BHU/JIC - YEPE3 DJICKTPOHHBIE OMOJIMOTEUHbIE CUCTEMBI HA OCHOBAaHUHM 3aKTI0YeHHBIX KOY AOroBOPOB C
HpaBOO6HaﬂaTeHﬂMI/I;

- B eyatHoM Buzie - B Hayunoit 6ubimoteke um. H.M. Jlo6aueBckoro. O0yyarompecs HoayyaoT y4eOHyIo JIUTepaTypy Ha
abOHEMEeHTe 0 YNTATEIbCKUM OMJIETaM B COOTBETCTBHH C NPABHJIAMU I0JIb30BaHKUs HaydHo# OMOIMOTEKON.

DJIeKTPOHHBIE U3aHHsI JOCTYITHBI AUCTAHIIMOHHO U3 JII000H TOUKM MPY BBEAEHUM 00YYaIOIIMMCsI CBOETO JIOTHHA U MapoJisi OT
JIMYHOTO KabuHeTa B cucteMe "DNeKTPOHHBIH yHUBepcuTeT" . [Ipn HCronb30BaHNM MTeYaTHBIX U3aHUN OMOIMOTEYHbIN (hOHT
JIOJKEeH OBITh YKOMILJIGKTOBaH MU U3 pacueta He MeHee 0,5 sk3emiuisapa (st odyvatomuxcst mo ®I'OC 3++ - He meHee 0,25
9K3EeMIUIAPA) KakI0ro U3 U3JaHUIl OCHOBHOM UTepaTyphl U He MeHee 0,25 3K3eMIuIApa AOMOIHUTENBHON IUTepaTypsl Ha
KaX10r0 00y4JaloIerocsi U3 Yrcia Jinil, OAHOBPEMEHHO OCBaMBAIOIINX JaHHYIO AUCHUILUINHY.

INepeveHb OCHOBHOH M IOTIOIHUATENIBHON Y4eOHON IUTEpATyphl, HEOOXOAUMOM U1 OCBOSHUS JUCLMIUIMHBI (MOYJIsT), HAXOAUTCS

B [Ipunoxennu 2 k paboyeil mporpaMme AUCHUILTAHBL. OH MOAJIEKHUT OOHOBJICHUIO IPH M3MEHEHUH YCIIOBHIA JoroBopoB KOV ¢
paBoodIagaTe MK SJIEKTPOHHBIX M3JaHUA U IPH U3MEHEHNH KOMILTeKToBaHus (poHaoB HayuHoii Onbmrorekn KOY.
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IMporpamma auctmumias "Havanensri kype Matematukn'; 44.03.05 "Tlemarornueckoe o6pa3oBanue (C ABYMsI MPOMUISME TIOATOTOBKM)".

8. Ilepeyennb pecypcoB HH(POPMAIMOHHO-TEJEKOMMYHHUKANUOHHOM ceTH ""MIHTepHeT'', HE0OXO0AMMBIX JIIsI
OCBOEHHS TUCIHILINHBI (MOXyJIs)

Mertomndeckas kormwika - http://pptdweb.ru/informatika/sistema-schislenija.html

HauanbHag mkosa - www.n-schoola.ru

Poccuiickast HatmoHanbHast OubnuoTeka - http://nlr.ru/

9. MeTouuecKne yKa3aHus /Iisi 00y4aronuxcs Mo 0CBOEHU0 JUCIHUILIMHBI (MO TyJis1)

Bujg pador

MeToanueckue peKoMeHJamnuu

JIEKLIANA

B xope siekumii cTyJeHTaM peKOMEHIyeTCsl BECTH KOHCIIEKTHPOBaHUE JICKLIIOHHOro Matepuana. Yeprex,
PUCYHKH, rpadHKu, CXeMBI eJ1aTh aKKypPaTHO KapaHJaIlloM, TIOIUCHIBATh IpapuuecKue MOJEIU U
reOMeTPUYECKHe YePTEeKH PyIKOM.

B xope JieKIMK MOXKHO 33/1aBaTh MPENOJABATEN0 YTOUHSIOIME BOIIPOCHI C LIENbI0 YSCHEHUS TEOPETUIECKUX
TIOJIOXKEHUH, pa3pelieH s IPOOJIeMHBIX CUTYaIUH.

JKenarenbHO OCTAaBUTH B paOOYMX KOHCIIEKTaX IOJIs, HA KOTOPBIX JIeJaTh IOMETKH M3 PEKOMEHI0BAaHHON
JIMTEPaTypPbl, JOIOJHSIOIME MAaTepHal MPOCIYIIAHHON JIEKIMH, a TAaKKe NOTYepKUBAIOIIHe 0COOYI0 BaXXHOCTb TeX
WM MHBIX TEOPETUYECKUX TIOJIOKEHHH, BHITUCHIBATH OCHOBHBIE ONpeesieHus], (DOPMYITMPOBKH TeOpeM, (POpMYJIbL.
JlopaGatbIBaTh CBOI KOHCIIEKT JICKIIMK HEOOXOMMO JeNiasi B HeM COOTBETCTBYIOIIME 3AITHCH U3 JIUTEPaTypbl,
PEKOMEH/IOBAaHHOM MPENoJaBaresieM U MpeLyCMOTPEHHOH yueOHOo mporpaMmoi. COCTaBUTh OMOPHBIN KOHCTIEKT
JIEKMH, TJIOCCAPHUI OCHOBHBIX IMOHSTHM, CIIPABOYHHK OCHOBHBIX (POPMYJIL.

IMMPaKTUYCCKUE
3aHATUA

[Ipu nMoAroToBKe K NPakTUYECKUM 3aHSITHSIM CTyAEHTaM PEKOMEHyeTcsl 0co00e BHUMaHUe 00paTUTh Ha
coJiep)KaHne OCHOBHBIX ITOJIOXKEHHUI U BBIBOJIOB, OOBbSICHEHHUE sIBJIEHUH U (DAKTOB, ysICHEHHE ITPAKTHYECKOTO
NPWIOKEHUs] PACCMaTPUBaEMbIX TEOPETHUYECKUX BOMPOCOB. B mporiecce 3Toil paboThl CTYJEHT AOJIKEH
CTPEMUTHCS TIOHATH U BBIyYUTh OIpe/IeNeHUs] OCHOBHBIX OHATUIN TeMBbI, (POPMYIMPOBKU TEOPEM,
CaMOCTOATENBHO ITPOBOAUTh JOKA3aTEIbCTBA TEOPEM, PEKOMEH1YEMBIX IIPENOAABATENIEM U BHIHOCUMBIX Ha
paccMOTpeHue, BBINOJHATH PAKTUYECKKE 3aJaHus K KaXOMY 3aHSTHIO, 3HATh CIIOCOOBI PEIIeHsT TUTOBBIX
3a[JaHUH, yMETh WUTIOCTPUPOBATh IPUMEPAMH TEOPETUYECKUE TTOJIOKEHHS.

PexkomeHyeTcs1 COCTaBUTh OMOPHBIN KOHCIIEKT 10 U3y4yaeMon TeMe. DTO MO3BOJISIET COCTABUTD
KOHLEHTPUPOBAHHOE, C:KATOE MPEACTABJIEHUE 110 U3Y4aeMbIM BOIIPOCAM.

Pesynbrar Takoi paboThl JOKEH MPOSIBUTHCS B CIIOCOOHOCTHU CTYJIEHTa CBOOO/IHO OTBETUTh Ha TEOPETUYECKHE
BOITPOCHI, ObITh AKTUBHBIM YYaCTHUKOM B KOJUIEKTUBHOM OOCYK/IEHUH BOIIPOCOB U3Y4aeMOl TEMBbI, TPaBHIIBHO
BBITOJIHSTH MTPAKTUYECKHE 3a/JaHUS U [IMCbMEHHbIE PaOOTHI.

€aMocCTOSI-
TespHast padoTa

Mertoanveckre peKOMEHAAIMH CTyAEHTaM MO CaMOCTOATEIbHON paboTe Hall N3y4aeMbIM MaTepUAIOM U TIPH
TIOATOTOBKE K MPAKTUYECKUM 3aHATHSIM.

Oco60e BHIMaHIe HeOOXOAUMO 0OPATUTh Ha COAEpKaHNe OCHOBHBIX MOJIOKEHHUI U BHIBOJIOB, O0bsICHEHHE
SIBJICHUH 1 (DAaKTOB, ysICHEHHME MPAKTUYECKOTO TIPUJIOKEHHST pacCMaTpPUBAEMBIX TEOPETUIECKHUX BOIIPocoB. B
TIpoLiecce 3TON padOThI CTYIEHT JOJIKEH CTPEMHTBCS TIOHATh M 3aIIOMHUTH OCHOBHBIE MTOJIOKEHUS
paccMaTprBaeMoro MaTepuaa, IpuMepsl, nosicHsomue ero. CocTaBUTh IUIAH N0 U3y4YaeMbIM BOIPOcaM. ITO
TI03BOJISIET COCTABUTh KOHIIEHTPUPOBAHHOE, CKaToe MPEeCTaBIeHNE N0 U3yJaeMbIM BonpocaM. B mporecce
TIOATOTOBKH K 3aHATHSIM PEKOMEH/IyeTCsl B3aMMHOE 0OCY K/IeHNe MaTepraia, BO BPeMsl KOTOPOTO 3aKPerlIsioTCsT
3HaHWS], & TAKKe TIPHOOPETaeTCs MPAKTHKA B U3JIOKEHUN U Pa3bsCHEHUH MOJyYeHHBIX 3HAHUI, pa3BUBAETCS
peyb.

9K3aMCH

INoaroroBka CTyAEHTOB K 9K3aMeHY BKJIIOUAET TPU CTA[MHU: CAMOCTOSITeNIbHASI pad0Ta B TeUeHUe Y4eOHOro roaa
(cemecTpa); HETIOCPEACTBEHHAS MTOArOTOBKA B [THU, NPE/ILIECTBYIOINE SK3aMEHY; MTOJArOTOBKA K OTBETY Ha
BOITPOCHI, COJiepIKaluecs B Ouere.

INoaroToBKy K 3K3aMeHy HEOOXOAMMO HayaTh C INITAHUPOBAHUS U IOAO0PA U JIUTEPATYPhl, U3yYEHUS KOHCTIEKTOB
nexuumil. [Ipexe Bcero cieyeT BHUMATEIbHO IIePeunTaTh Y4eOHyI0 IPOrpaMMy M IIPOrpaMMHBIE BOIIPOCHI AJIS
HOJrOTOBKH K 9K3aMeHY, YTOOBI BBIIEIUTh U3 HUX HAUMEHee 3HaKoMble. Jlasiee JOoJDKeH cliefoBaTh STall
HOBTOPEHUSI BCEro IIporpaMMHOro Marepuaia. Ha sty padoty nienecoo0pa3Ho OTBECTH OOJIBLIYIO YaCTh BPEMEHH.
CrenyIoyM 3TanoM sIBJSIETCS] CAMOKOHTPOJIb 3HAHUS U3yUEHHOTO MaTepyasia, KOTOPbIN 3aKJII0YAETCs] B YCTHBIX
OTBETax Ha MPOrpaMMHBIE BOTIPOCH!, BBIHOCUMBIE Ha K3aMeH. OnpeeneH!st OCHOBHBIX MOHATHUI U
(bopMyIMPOBKH TeOpPeM HEOOXOOMMO BBIYUHTh HAU3YCTh, IIPU MOATOTOBKE K 9K3aMeHY 00513aTeJIbHO IPOBOAUTD
JOKa3aTesIbCTBa PEKOMEHIYEMbBIX TEOPEM.
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IMporpamma auctmumias "Havanensri kype Matematukn'; 44.03.05 "Tlemarornueckoe o6pa3oBanue (C ABYMsI MPOMUISME TIOATOTOBKM)".

10. Ilepeyens nH(MOPMANHOHHBIX TEXHOJIOTHI, HCHOJb3YEeMbIX IPH OCYIIEeCTBJIEHHH 00Pa30BaTeJILHOr0 Mponecca
o JUCHHILUINHEE (MOAYJII0), BKJIIOYAsl IepedeHb NPOrpaMMHOro odecnedeHnst 1 HH¢ OpMaMOHHBIX CIIPaBOYHBIX
cucrTeM (IpH HEO0OXO0UMOCTH)

[NepeueHs MH(MOPMAITMOHHBIX TEXHOJIOTUH, MCIOJIb3YEMBIX ITPY OCYIIECTBIEHUH 00pa30BaTEIbHOTO MPOIEcca MO JUCIUIUIIHE
(Momym0), BKJTIOYast IlepedeHb MporpaMMHOro odecrieueHns: 1 MH(OPMALIMOHHBIX CIIPABOYHBIX CUCTEM, MPEACTABIIEH B
[punoxennu 3 k pabodeil mporpamme TUCHHUIUIAHBI (MOAYJIS).

11. Onncanne MaTepHaJIbHO-TEXHHYECKOM 0a3bl, HEOOXO0 MO /IJIsl 0CYIIeCTBJIEHUSI 00Pa30BaTEJILHOTO
npoiecca no JUCIUIIn"e (MoJayJai0)

MaTCpI/IEU'[I)HO-TGXHI/I‘ICCKOC obecrieueHre 06pa30BaT€J’[bHOFO mnpomnecca 1no AMCuuIinHe (MO,HyJ'[IO) BKJIIOUaET B ceOs cilenymomue
KOMIIOHCHTHI:

INomelneHyst AJst CAMOCTOATENBHOM PaOOThI 00YUaIOIIMXCsl, YKOMIUIEKTOBAHHBIE CIIELMAIM3HPOBAHHOM MeOebIo (CTOJIBI U
CTYJbs1) ¥ OCHAIIIEHHBIE KOMITBIOTEPHON TEXHUKOW C BOZMOKHOCTBIO MOAKIIOUeHus1 K ceTu "MHTepHeT" u obecriedyeHreM JocTyra
B JIEKTPOHHYIO MH(OPMAIIMOHHO-00pa3oBarebHylo cpeny KOV.

Y4eOHbIe ayTUTOPHH JIJIs1 KOHTAKTHOW pabOTHI C TIpenogaBaTesieM, YKOMIUIEKTOBAHHbIE CIICIMATM3UPOBAHHON MeOeIThio (CTOJTBI
U CTYJIbSI).

Kommnblotep u puHTEp 1T pacnevyaTky pa3JaTOYHbIX MAaTEpPUAIOB.

MynabTuMeauiiHas Ay AUTOPUSL.

12. CpeIICTBa ajantanvm npenoaaBaHud U CHUIIVIMHBI K HOTpeﬁHOCTHM oﬁyqalonmxc;[ HHBAJUIA0B U JIUII C
OrpaHU4Y€¢HHBIMHA BO3MOKHOCTAMMU 310POBbS

HpI/I HCO6XOJII/IMOCTI/I B O6pa3OBaTeHLHOM nponecce MpUuMEHAITCA CIICAYIOIUE METOAbl U TEXHOJIOTMH, 06J'IGFLIEHOH_II/IC
BOCIIpUATUE HHCbOpMaHPII/I O6y‘-laIOI_HI/IMI/IC${ HWHBAJIMAAMU U JIMIAMU C OI'PAaHUYCHHBIMU BO3MOKHOCTAMU 3JO0POBbA:

- CO3/J]aHKE TEKCTOBOW BEPCUHM JIDOOTO HETEKCTOBOTO KOHTEHTA [IJIs1 €0 BO3MOXKHOTO MPeo0pa3oBaHusl B albTePHATHBHBIC
(bopmbl, yIOOHBIE 1JTs1 Pa3IMYHBIX MOJIb30BATENCH;

- CO3/]aHKe KOHTEHTA, KOTOPBI MOXHO MPEJCTaBUTh B Pa3IMYHBIX BUIAaX O€3 MOTEpH JAAHHBIX WM CTPYKTYPHI, IIPEIyCMOTPETh
BO3MOXKHOCTh MacCIITaOMpPOBaHHUsI TEKCTa M M300pakeHNH Oe3 IOTepy KayecTBa, MpelyCMOTPETh IOCTYITHOCTD YIIpaBJIeHHsI
KOHTEHTOM C KJIaBUATypBHl;

- CO3/IaHMEe BO3MOKHOCTEH [JIs1 00yYaIOIIMXCsl BOCHPHHUMATD OJIHY U Ty ke MH(MOPMALIMIO M3 Pa3HbIX HCTOYHUKOB - HALIpUMeEp,
TaK, YTOOBI JINLA C HAPYIICHUAMH CJIyXa MOTy4Yaad MH(POPMALMIO BU3YaJIbHO, C HAPYIICHUSAMH 3PEHUS - ayJUAIbHO;

- IPUMEHEHUEC MPOrpaMMHBIX CPEICTB, 06CCHC‘{I/IBa}OI_[II/IX BO3MOXHOCTb OCBOCHUA HABBIKOB U yMCHHI;'I, CpOpMI/IpyeMI)IX
)II/ICHPIHJIPIHOﬁ, 3a CUeT AJIbTCPHATHUBHBIX CHOCO6OB, B TOM YMCJI€ BUPTYaJIbHbIX na6opaTopI/1171 1 CUMYJIALIMOHHBIX TCXHOHOFHﬁ;

- IPUMCHEHUC JUCTAHIIMOHHBIX 06paSOBaTCHLHHX TEXHOJIOTHI JUIA Tiepeiavn HH(bOpMaLIHPI, OpraHu3alv pa3janvHbIX (bOpM
HHTCpaKTHBHOﬁ KOHTaKTHOM pa6OTBI 06yqa10mer0051 C IpenogaBarejeM, B TOM 4UCIIE BC6I/IHapOB, KOTOPBIC MOTYT OBITH
HCIOJIb30BaHbl JId IPOBEACHU A BUPTYAJIbHbIX JICI(LIPIIZ C BOBMOJXHOCTBIO B3aPIMO,I[6ﬁCTBHH BCEX YYACTHUKOB JUCTAHIMOHHOI'O
O6y‘ICHI/I${, MMpOBEACHUA CEMUHAPOB, BBICTYIUICHUA € JOKJIalaMU U 3allIUTHI BBITIOJTHECHHBIX pa60T, poBEACHUSA TPCHUHI'OB,
OpraHu3anuun KOJIJIEKTUBHOMR pa6OTI>I;

- IPUMEHEHHe JTUCTAHIIMOHHBIX 00pa30BaTesbHBIX TEXHOJIOTHH Il OpraHu3auy opM TEKYIIEro ¥ MpoMeKyTOUHOrO
KOHTPOJIS;

- YBEJIMYCHUE TPOAOJLKUTEIIBHOCTU CIaYN 06y‘laIOH.[I/IMCH HWHBAJIMAOM WJIA JIMIIOM C OI'PAaHUYCHHBbIMU BO3MOKHOCTAMUA 3J0POBbA
(bOpM HpOMC)KyTO‘IHOﬁ aTTECTAalluU 110 OTHOIICHUIO K YCTaHOBHCHHOﬁ MMPOAOJIKUTEIIbBHOCTU UX CAAYN:

- IPOAJOJIKUTEIIbHOCTU CAaYN 3a4€Ta WM FK3aMeHa, IMPpOBOAMMOIO B MMMCbMEHHOU (bopMe, - He Oonee yem Ha 90 MUHYT;

- MPOIOJIKUTETBHOCTY TIOATOTOBKY 00yUAIOIIerocst K OTBETY Ha 3a4éTe WK 9K3aMeHe, IIPOBOIMMOM B YCTHOU (popme, - He
6osiee yem Ha 20 MUHYT;

- MPOAOJIKUTEILHOCTU BHICTYIUICHUs 00YYAIOIIEerocs MPH 3alUTe KypPCOBOM PadbOTH - He OoJjiee YeM Ha 15 MUHYT.
Iporpamma cocrapiieHa B cootBeTcTBuM ¢ TpedoBanusmMu GI'OC BO u yyeOHbIM 1aHOM 110 HarpaBiienuio 44.03.05

"Tleparornueckoe odpaszoBaHue (C AByMs MPOUIIIMH MOATOTOBKM)" 1 Tipoduitio noarotroBky "HavansHoe oOpa3oBaHue 1
MHOCTpPAHHbIN (aHIJTMHACKUIN) 3bIK (B MOJMIMHIBAIBLHOM 00pa30BaTeIbHOM cpejie)".
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IMporpamma auctmumias "Havanensri kype Matematukn'; 44.03.05 "Tlemarornueckoe o6pa3oBanue (C ABYMsI MPOMUISME TIOATOTOBKM)".

Tpunoosicernue 2
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
F1.0.07.04 Hauanwholii kypc mamemamuxu

IlepeyeHs JurepaTypbl, He0OX0UMOI ISl 0CBOEHHUS JUCIUILUITHHBI (MO /TyJjIs1)

Hanpagnenne moaroroku: 44.03.05 - INeparornyeckoe odpasoBanre (C IBYMs IPOQGUISIMU ITOATOTOBKHU)
Ipodunp noxroroskn: HauanpHoe 06pazoBaHne U MHOCTPAHHbIN (AHIIMKACKWIA) S3bIK (B IOJMIMHIBATBLHOR 00pa30BaATEIbHON
cpenie)

Kpanuukanus BeITyCKHUKA:_OaKanapp

dopma obydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus Mo o0pa3oBaTesibHON nporpamme: 2022

OcHoBHas JuTepartypa:

1. JamasH, A. A. MaTtemaTuka : yaeOHuK / A.A. [JagasH. - 3-e uzg., ucnp. u gom. - Mocksa : UTHOPA-M, 2017. - 544 c. -
(Cpennee npodeccronasibHoe obpazoanue). - ISBN 978-5-16-102338-9. - Tekcer : anextponnsil. - URL:
https://new.znanium.com/catalog/product/774755 (nara obpamenus: 08.08.2019)

2. Urommn, B. Y. Marematuyeckas joruka: YdueOHoe nocooue / Urommn B.U. - Mocksa :HUL] UH®PA-M, 2017. - 398 c.
(Beiciiee o6pazoBanue: bakanaspuar) ISBN 978-5-16-011691-4. - Tekcr : anexTpoHHsIit. - URL:
https://new.znanium.com/catalog/product/543156 (nara o6paienus: 08.08.2019)

3.Kannenan, C. A. [luckpeTHast Mmatemartuka : y4ueo. mocooue / C.A. Kannenan. - M: ®OPYM : UHOPA-M, 2017. - 224 c. -
(ITpodpeccronansaoe obpazopanue).ISBN 978-5-8199-0304-9. - Teker : anektponHsiii. - URL:
https://new.znanium.com/catalog/product/614950 (nara obpamenus: 08.08.2019)

4. Kucenes, A. I1. Teometpust: Yue6bnuk / A.I1. Kucenes; [Ton pea. H.A. I'naronesa. - Mocksa : PUSMATJINT, 2013. - 328 c.
(Bubnroteka (pU3MKO-MaTEMaTUIECKON IMTEPATYPBI IS INKOJbHUKOB U yuuteneit). ISBN 978-5-9221-0367-1, 1500 3k3. -
Tekcer : anektponnbiid. - URL: https://new.znanium.com/catalog/product/439017 (nata obparenus: 08.08.2019)

5. banguH, K. B. Maremartuka it ryMmaHuTapueB [DneKTpoHHbIH pecype] : YueOnuk / [Tox obur. pen. a. 3. H., mpod., K. B.
Banauna. - 3-e uzn. - Mocksa : JamkoB u K, 2012. - 512 c. - ISBN 978-5-394-01910-4. - Tekcr : anekrponHsiii. - URL:
https://new.znanium.com/catalog/product/411391 (gara o6pamenus: 08.08.2019)

6. llIymam, I'. U. Anrebpa u reometpus : yueo. nocooue / I'.W. Illyman, O.A. Bonruna, H.1O. IN'ononnas. - Mocksa : PUOP :
NH®PA-M, 2018. - (Bricree obpazosanue). - 160 c. - DOI: https://doi.org/10.12737/1708-1. - ISBN 978-5-16-105920-3. -
Tekcr : anekrponnsiid. - URL: https://new.znanium.com/catalog/product/908228 (mara oopamenus: 08.08.2019)

JonoJiHUTeIbHAS JUTepaTypa:
1. OcwurioBa, B. A. OCHOBBI JUCKPETHOW MaTeMaTHKH : y4e0. nocodue / B.A. Ocuriosa. - 2-¢ u3., nomn. - Mocksa : POPYM :
NH®PA-M, 2017. - 157 c. - (Beicuiee odpazoBanue: bakanaBpuar). -
www.dx.doi.org/10.12737/textbook _58f08ea001c1b1.88073569. - ISBN 978-5-16-105297-6. - Tekcr : anekTpoHHbIi. - URL:
https://new.znanium.com/catalog/product/534886 (nara oopamienus: 08.08.2019)

2. ®peiinax, H. . Marematuka it Bociutateneii : yueonuk / H. ®peiinax. - 2-e u3g., nepepad. u jor. - Mocksa : U]
'@OPYM' : UH®PA-M, 2017. - 136 c. (ITpodeccuonansroe oopazoanue). - ISBN 978-5-16-101633-6. - Teker :
anekTpoHHbIi. - URL: https://new.znanium.com/catalog/product/556896 (nara oopamenus: 08.08.2019)
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IMporpamma auctmumias "Havanensri kype Matematukn'; 44.03.05 "Tlemarornueckoe o6pa3oBanue (C ABYMsI MPOMUISME TIOATOTOBKM)".

Tpunoosicenue 3
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
F1.0.07.04 Hauanwholii kypc mamemamuxu

IIepevyens nH( OPMAMUOHHBIX TEXHOJIOTHIl, HCI0JIb3YE€MBIX /IJISI 0CBO€EHHUS JUCHUILUIHHBI (MOIYJIs), BKIIOYAsI
nepevyeHb NPOrpaMMHOrO 0OecneyeHns1 U HH(OPMAIMOHHBIX CHPABOYHBIX CHCTEM

Hanpagnenne moaroropku: 44.03.05 - [Neparormyeckoe odpasoBanre (€ IBYMs IPOGUISIMU ITOATOTOBKH)

Ipodunp noxroroskn: HauanbHoe 06pazoBaHne U MHOCTPAHHbIN (AHIIMKACKWIA) S3bIK (B MOJMIMHIBATLHOR 00pa30BaATEIbHON
cpene)

Kpanuukanus BeITyCKHUKA:_OaKanapp

dopma oOydeHust: 0UHOe

SI3bIK 0OyUEeHMS: PYCCKMIA

Ton Havana o0yueHus1 Mo o0pa3oBaTesibHON nporpamme: 2022

OcBoeHye JUCLUIUIMHBL (MOYJIs1) IPeAoaraeT HCIO0JIb30BaHKE CIEAYIOIIEro IPOrpaMMHOrO 00ecreueH s 1
MH(POPMALIMOHHO-CITPABOYHBIX CUCTEM:

Oneparmonnas cucrema Microsoft Windows 7 Ipodeccnonansaast wim Windows XP (Volume License)

IMaket ocucHoro nporpammuoro odecrneuenust Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayzep Mozilla Firefox

Bpayzep Google Chrome

Adobe Reader XI umu Adobe Acrobat Reader DC

Kaspersky Endpoint Security ams Windows

Y4ebHO-MeToqruecKas JIMTepaTypa Uit JaHHOW JUCIUIUIMHBI UMEETCs! B HAJIMYUH B 3JIEKTPOHHO-OMOIMOTEYHON CHCTEMe
"ZNANIUM.COM", noctyn k kotopoii npenocrasiien ooydaommmest. D5C "ZNANIUM.COM" conep:xuT npon3BeaeHHs
KPYIHEHIINX POCCUIICKMX YUEHBIX, pyKOBOJUTEJIEH rOCyJapCTBEHHBIX OPraHOB, PENojaBaTeNeil BeIyIiX By30B CTPaHbl,
BBICOKOKBAJIM(PUIIMPOBAHHBIX CIIEMAJIMCTOB B pa3uuHbIX cpepax 6uzHeca. Ponp 6ubnmmorekn chopMrpoBaH C yIeTOM BCEX
M3MEHEHNI 00pa30BaTeNIbHBIX CTAHAAPTOB 1 BKJIIOYAET YIeOHUKH, YUeOHbIe TOCOOMSs, yUeOHO-METOANYECKHE KOMILIIEKCHI,
MoHorpacduu, aBropedepartsl, JUccepTalny, SHIMKIIONEANH, CJIOBAPH U CIIPAaBOYHUKH, 3aKOHOAATEIbHO-HOPMaTHUBHBIE
JOKYMEHTHI, CIIelIa/IbHble MIEPHOIMUECKUE U3/IaHMsI ¥ U3/1aHNs1, BBIITyCKaeMble N3aTeIbCTBaMU By30B. B HacTosee Bpems

3BbC ZNANIUM.COM cooTBeTcTBYyeT BCeM TpeOoBaHUSIM (hefiepalIbHBIX TOCYJAPCTBEHHBIX 00pa30BaTeIbHBIX CTAHJAPTOB
Bhiciiero oopasoanusi (PI'OC BO) HOBOTO MOKOJICHUSI.
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