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JIUCT COI'JIACOBAHUA
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PABOYASA ITPOI'PAMMA AN CLHUIIVINHBI
JACKPETHASI MATEMATHUKA 1 MATEMATHNYECKAS JIOT'UKA

Pazgenbl paboueii IporpaMMel

1. HEJIV OCBOEHUA JUCHAIIIVHEI

2. MECTO JNCHIUIVIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA 1 COOEPXAHUE NUCILIATT/INHBI

4. ®OPMbI KOHTPOJIAA OCBOEHMA JUCHUITIIMHBI

5. YUEBHO-METOANMYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JMCHUIIIINHBI
6. MATEPUAJIBHO-TEXHUYECKOE OBECITEUEHUWE OANCLIUITIINHBI

IIpunoxxeHus K paboueii nporpaMmMe JHCHUILIMHBI
o Tlpunoxenue 1. AHHOTaLMs1 paboueii MpOrpaMmbl

o TIpunoxenue 2. TexHomoruu v OpMbI 00yUeHHS
o TIpunoxenuve 3. @OH/BI OLIEHOYHBIX CPE/ICTB



1. OE/IX OCBOEHUSA JNCHOUIT/IMHbI

Lesbto 0CBOEHUS JUCLIMTUIMHBI SIBISIETCS OPMUPOBaHME C/IeIYIOIIAX KOMITIETEeHIHIA:

OIIK-1 — CrocoOHOCTb TIPUMEHSITb eCTeCTBEHHOHAyUHble W  OOIeMH)KEHEPHbIEe 3HAHUS, MEeTO/bl
MaTeMaTU4yeCKOro aHajau3a W MOJeIUpOBAaHUs, TEOPETUUeCKOr0 U SKCIIePUMEHTA/IbHOTO WCC/Ie[0BaHUs B
ripoeccroHanbHOM fieaTebHOCTH

@DOopMHUPOBaHHMIO KOMITETEHLIWI CITY>KUT AOCTYDKEHHE C/IeNYIOMIMX Pe3ynbTaToB 00pa3oBaHus:
OIIK-1

3HAHUA:

1. pa3BuBaeT CIIOCOOHOCTH CTYZEHTOB K CTPOrOMY abCTpakTHO-()OPMa/bHOMY —JIOTHUECKOMY
MBILLUIEHHIO0, OPMUPYeT HaBbIKA KOMOHMHATOPHOTO MBILIUIEHUS;

2. SIBJISIeTCS CYIL[eCTBEHHOM YacThi0 OOIero MareMaThyeckoro o0pa30oBaHMsI CTY/I€HTOB, OPHEHTHDYET
MX Ha UCI0/Ib30BaHUe METO/I0B AVCKPeTHOM MaTreMaTUK{, MaTeMaTHueCKOM JIOTHKY TP pellieHrH NIPUK/IaiHbIX
3ajiay;

YMeHus:

1. pelaTk TUTIOBbIE 3a[a4y TEOPUU MHOXKeCTB, KOMOMHATOPUKH, TeOPUH IpadoB, TEOPHUH KOAUPOBAHHUS,
TIPUMEHSITh HaBBIKU PellleHrsl TaKuX 3a/iau AJisl IpaKTUUecKuXx Liesiei;

2. CTPOWUTH CeTeBble MOje/iM, TUIAHWPOBATh W YIPABJSTh CJIOKHBIMM KOMILIeKcamMu paboT, BiajeTb
anropuTMaMy NOCTPOEHUS SKCTpeMaslbHbIX MyTell U NMOAX0/0B Ha rpadax;

3. UMeTb OMBIT B WCIOMb30BAaHUM BO3MOXKHOCTeM coBpeMeHHbIX OBM u ombIT paboTel ¢
MareMaTh4yeCKUMH ITPOrPaMMHBIMU CHCTeMaMH;

HABBIKU:

OBJ/Ia/leTh OCHOBHBIMM MaTeMaTH4eCKMMH (OpMyJaMH, MeTOJaMH U CriocobamMy WX TIPUMeHEeHHUs /ISt
pellleHus 33/jad eCTeCTBeHHOHAyUHbIX U TeXHWYeCKHX NUCLMIIMH, a TakKe 3a/lau, COCTaBJSIOLIUX OCHOBY
WH)XeHePHO-KOHCTPYKTOPCKON NPaKTHUKU

CryzieHTbI TPUOOPETYT OIBIT AeSITebHOCTH:

1. MOCTaHOBKM 33/laui U TIOCTPOEHUsI MaTeMaTh4yeCKOM MoJieiu /il peayibHbIX yC/IOBUH;

2. TIpe/iCTaB/IeHUs pe3y/IbTaTOB CBOMX MCC/IeIOBAaHMH B BH/le TTOJTHOWM MaTeMaThueCKoi MOJieu.



2. MECTO JUCIHUITVIMHBI B CTPYKTYPE OOII BO

Ouctnunnvaa JUCKPETHASI MATEMATHUKA 1 MATEMATHNYECKAS JIOTUKA sBnsieTcs
JUCLIATIIMHOM 005A3aTe/IbHOM YacTH 0/10Ka 1 mporpamMmel MOArOTOBKH 110 HampasiaeHuio 09.03.02
HHugopmayuoHHble cucmembl U mexHOA02UU.

CopepkaHve [JUCLUIUIMHBI ~SIBJIIETCS  JIOTUUECKWM  npogo/bkeHrem aucuuruiviH:  BBICIITAS
MATEMATHUKA.

Cozep>kaHve  [JUCLUIUIMHBI  SIBJISETCSI OCHOBOW  Asi1  ocBoeHusi aucuurivH:  OCHOBBI
COBPEMEHHBIX PAJJMOSJJIEKTPOHHBIX CHUCTEM, OCHOBBI MHMCKYCCTBEHHOI'O
WUHTE/UIEKTA, TIPEJCTAB/IEHUE 3HAHUMA B WH®OPMAIIMOHHBIX CHCTEMAX,
OU3BNYECKHUE OCHOBbI MUKPOJJ/IEKTPOHUKUN, BBEJEHUE B INTERNET-TEXHOJ/IOI'IA,
NMHOOPMAIIMOHHBIE TEXHOJ/JIOTMMX W IIPOT'PAMMMWPOBAHUWE, BA3bl [JAHHBIX,
KPUITTOTPAONYECKHUE METO/JbI 3AIINTHI HWNHOPOPMAIINNU, PA3SPABOTKA WEB-
MPUIOKEHUI, CETU 3BM W TEJTEKOMMYHUKAIINA, TEOPUA UT'P, TEOPETUUECKUE
OCHOBBI JJIEKTPOTEXHUKMN.

[TpenBapuTe/bHbIE KOMIIETEHIMH, C(OPMUPOBaHHbIE Y 00YUaOILErocs /10 Hayala U3yYeHUs JUCIATIIUHBL;
¢ OIIK-1 — CriocobeH NMpUMeHATh eCTeCTBeHHOHAyUHbIe 1 00IeH)KeHepHbIe 3HaHUSI, METO/IbI

MaTeMaTHUeCKOr0 aHa/IM3a U MOJIe/TMPOBAHUs, TEOPETUUECKOTO M SKCIIEPUMEHTAIbHOTO UCC/Ie/JOBAHUS B
rpodeccroHanbHOM edaTebHOCTH



3. CTPYKTYPA U COAEPXXAHUE NUCIHUIT/IMHbI

OO6111ast TPYZI0€MKOCTh TUCIIUTTUHBI COCTaB/seT 4 3.e., 144 u.

3.1. Copepxanue (AUAAKTUKA) JUCI{UILIUHBI

AyaMTOpHBIe 3aHATHA
B KOHTaKTHOH (hopme

HaumeHoBaHHe Pa3/ie/ioB M AUJAKTHUECKHX eHHHIY

KYPC
CEMECTP
BCEI'O
BCEI'O
Jleknuu
IIpakTHUYecKHe
3aHATHS

CamocrosTenbHas
pabora cTyaeHToB

dopmupyemas
KomrmeTeHuus, %

OIIK-1

Paspen 1. MHo)KecTBa M onepaijii HaJ HUMH. MHO)XecTBO. PaBeHCTBO MHOXXeCTB.
TlogmHOXecTBO. ITycToe MHOXKeCTBO, yHHBepCyM. [luarpammsl Jiinepa-BenHa. ByneaH.
Crnioco6bI 3a1aHust MHO)KeCTB. OCHOBHbIE OIepaljuy Hajj MHO)KeCTBaMU. A/re6pa MHOXKeCTB,
eé ocHoBHble popmyrbl. KoHCTHTYeHThI [leKapTOBbI TPOM3Be/ieHHst MHOXKeCTB. BuHapHbIe

1 2 orHoutenust. OtobpaxxeHust MHOXKecTB. O6pa3ssl, Mpoobpassl, 06paTHbIE 0TOOPaXKeHH s, BUbI 21 12 6 6
oTobpakenuit. DYHKLMH, UX CBOICTBA. BHapHbIe OTHOLLIEHHS CIIeLaJbHOTO BU/A.
OTHoLLeHNs NOpsi/iKa. DKBUBaJIEHTHOCTB U MOLIHOCTb MHOXKeCTB. Kap/jiHanbHbIe unca,
1IKa/la KapAMHAa/IbHBIX YKcesl. KoHeuHble, 6eCKOHeUHbIe, CUETHBIE, 6eCCUETHBIE,
KOHTHHYa/IbHble MHO)KeCTBA, X CBOHCTBA. APU(MeTHKa Kap/HHaIbHbIX UMCel.

10

Paszpen 2. Komounaropuka. OcHoBHbIe (hopMysibl KOMOUHATOPUKHU. Bbi6opku. [IpaBuia
CyMMBI U TIpou3Be/ieHus. [TlepeCTaHOBKY, pa3MeLLeHHst, COUeTaHusI C TIOBTOPeHUsIMU 1 6e3
rioropenuii. BriHom HbtoroHa. CBoiicTBa GMHOMHAIBbHBIX KO3 dHLneHToB. [TpUHLMIT
BKJIFOUEHHH 1 UCK/TIoYeHHi. Popmysia BKIIOYeHHH 1 UCK/TtoueHHi. [IpuMeHeHte NpUHLUIA
1 2 BKJIFOUEHHH 1 MCK/TIOYeHHH K PeLIeHHI0 HEKOTOPBIX KOMOUHATOPHBIX 3a/jau. [Ipor3BojsLIe 27 16 8 8
(yHKLMM, IKCTIOHEeHIMa bHbIe TIPOM3BOASAILHe GYHKLMH, JeHCTBUS Hajl HUMH.
TIpousBogsiiye GYHKIMM HEKOTOPIX KOMOMHATOPHBIX TI0C/Ie/0BaTeNbHOCTeNH. MeToz
PEKypPPeHTHBIX COOTHOLIeHHH. PellieHre THHeHHbIX PeKYPPeHTHbIX YPaBHeHHH C
TOCTOSIHHBIME KO3 duiipernTamu. Yncia PuboHayun.

11

10

Paspen 3. OcHoBHBIe noHATHA Teopuu rpados. Paszen 3. OcHosbl Teopuu rpados. I'pad
(oprpad), ero snementbl. Buzpl rpados (oprpados). OTHOLLIEHHS MeX/y d1eMeHTaMu rpada
(oprpada). Criocobsl 3aanust. CTeneHb BepiurHbl. 3omopdusm. CBs3HOCTb. MapiupyThl,
TyTH, LIMK/IbI MapmpyTsl B rpadax, ux uzpl. Lens, iuki. I[TyTu B oprpadax, Ux BUJBI.
Koutyp. Teopems! 0 MapuIpyTax ¥ Luk/1ax. OnpefesieHre SKCTpeMaslbHbIX TTyTeld Ha rpadax.
1 2 BeisiB/ieHre MapILIpyTOB C 33laHHBIM KOH4yecTBoM pebep. Metog [lIum6esia. ANropUTMBI 27 12 6 6
[etikcrpsl 1 Bennmana - Mypa roctpoeHus Kparyaiiiero 1myTu. 3ajiada 0 HaXOX/|eHU|
MAaKCHMaJIbHOTO TyTH Ha aljiK/IMueckux rpadax. Konryp. TeopeMbl 0 MapIupyTax U LMK/Iax.
O6xozp! rpadoB. PyHAaMeHTaIbHbIe LK/IbL. [lepeBbsi. [epeBo (opAepeBo). KopHesbie,
GuHapHble JepeBbsi. TeopeMbl 0 fiepeBbsix. OCTOBHbIN rpad. 3ajaua 06 octoBe
MHHHMMaJbHOTO Beca. Aaroputm IIpyma pacyeTa Kparyaiiiiero octosa.

15

20

Paspen 4. IlnanapHele u Xxpomarudeckue rpadsl. I1naHapHsle rpadel. Ykiaaka rpacda Ha
1 2 TIIOCKOCTH, OfIMH W3 a/ITOPUTMOB YKJIaZiKu rpadoB. XpomaTtuueckue rpadbl. Packpacku 13 4 2 2
rpacos. Teopema 0 NATH KpacKaX, HCTOPHs eé JjoKa3aTe/IbCTBa.

20

Paspen 5. Dy1eMeHTHI ceTeBOro IU1IaHupoBaHus. CeTH, IOTOKU B ceTsix OrnpefesieHust
JIByXIIO/IFOCHOM HarpaB/ieHHOM ceTH, MOTOKa. 3ajlaya 0 MakCHMa/lbHOM NoToke. Pa3spes.
P Teopema ®oppa-PasnkepcoHa. OCHOBHbIE TapaMeTphl ceTeBkIX rpado. Kpurnueckue myTH, 24 12 6 6
pabortbl, pe3epBbl. Pe3epBbl 415 COObITHIT M paboT ceTeBoro rpada. JInHeiiHble rpauKu.
TInanupoBaHue notpebrenus pecypca. CocTaB/ieHHe paciMcaHyil PU OrpaHAYeHUsAX Ha

pecypcsl.

12

20

Paspen 6. Teopus Gy/ieBbix pyHKumit. AyreGpa BbICKas3biBaHHN. BbICKasbiBaHNe Kak
TepBUYHOE TOHSTHE anrebpbl TOrMKH. OCHOBHBIE OTepaLii HaJl BBICKA3bIBAHUSMH.
TIporo3uLoHabHbIe CBA3KM. VICTHHHOCTHBIe (yHKLKM. PopMybl anrebpbl BbICKa3bIBaHHIA,
WX BHZIbL. MeTO/, MICTUHHOCTHBIX Tab/uL]. OCHOBHBIE MOHSATHS TeOPUH Oy1eBbIX QYHKLMH.
Tlonsitre GyneBoii hyHKLMHK (GyHKLMK [BY3HAYHO# JIOTUKH). D/ieMeHTapHble Gy/1eBbl
yHKImM, ornyeckue cBs3kU. PopmyIibl anre6phl TOTUKH, GYHKLIMH, UX pean3yrolje.
OCHOBHBIe 3KBHBa/IeHTHbIe (hopMy/bl anrebpsl orvku. [IpescraBneHys OyneBbix QyHKLIWN
Hopmanbhble (hopMbl. ATOPUTMBI IIPUBEEHHS K COBEPLIEHHBIM JAU3bIOHKTUBHOM U

1 2 KOHBIOHKTHBHO#H HopMasibHbIM (hopmam. TTonrHoms! XKerankuHa. [JBoiicTBeHHast (DyHKLIUS. 32 12 6 6
TIpuHLMI ABOMCTBEeHHOCTH. PeeifHO-KOHTaKTHbIE CXeMbI, UX MaTeMaTH4eckoe OMUCcaHue 1
MeTozbl ocTpoenwst. [To/HOTa ¥ 3aMKHYTbIe K/Iacchl. TToHsTHsT PyHKLMOHAIBHOM
3aMKHYTOCTH M MOJTHOTBI. K/lacChl CaMO/IBOMCTBEHHBIX, IMHEHHBIX, COXPAHSIOLIAX
KOHCTaHTBl 1 MOHOTOHHBIX (PyHKLMiA. Teopema ITocTa 0 (DyHKLIMOHANILHOH MO/THOTe.
MuHnmm3anust 6y/1eBbiX GYHKLHA. 3aaua MUHUMK3aLMH OysieBbix GyHKUmiA. CTpyKTypa n-
MepHoro Ky6a. CokpalljéHHas Anu3bioHKTHBHAs opMa (JHD). Metozp! Bielika, HenbcoHa,
KgaiiHa ux nocrpoenusi, KapTel KapHo. TymukoBasi, MUHMMabHasi, Kpatyaiimas JHD,
MeTO/bl UX TI0CTPOEHHUSI.

20

20

Bcero 3a 2 cemecTp 144 68 34 34

76

100

Bcero no AuCHUIUIMHE 144 68 34 34

76

100

3.2. AyAMTOPHBINA NPAKTHKYM

Homep n

Ne |HauMeHOBaHHe
n/n pa3jena
AUCIUIIITAHBI

Tema MPAKTHYECKOI'0 3aHATHUA

Oo0nemMm,

ayp.
4acoB

Pazpen 1. [uarpammbl JDiinepa-BenHa. Bynean. OCHOBHBIe omepaliuuy Hajl
MHOXeCcTBa MU [MHOXKECTBaMU. Ajirebpa MHOXECTB, €€ 0CHOBHbIE ()OPMYJIbI. [1eKapTOBEI
orepalyy Haj, |TIpoW3Be/ieHus MHOKeCTB. briHapHbie oTHOLLeHus1. [elicTBuUs Haz

HUMU. KapAWHATbHBIMU YUCJIA.

2 |Paspen 2. [TepecTaHOBKH, pa3MelleHus], COUeTaHusl C TIOBTOPeHUsIMH U Oe3

6

KOMGI/IHaTOpI/IKa. HOBTOPEHHﬁ. Peitienue IMPOCTBIX MepeurnC/InTe/IbHbBIX 3a4a4. HpOI/BBOAHLL[I/Ie

25506




(byHKLM HEKOTOPLIX KOMOMHATOPHBIX IT0C/IeZ0BaTeNbHOCTeH. MeTog,
PEeKypPeHTHBIX COOTHOLIEeHUH. PellleHye TMHeHHbIX peKypPpPeHTHbIX
ypaBHEHUH C ITOCTOSIHHBIMU Ko3¢duiieHTamu. [IpumMeHeHe PUHLUIIA
BKJTFOUEHHH U UCK/TIOUEeHHH K PelleHHI0 HEKOTOPBIX KOMOMHATOPHBIX 3a/1au.

Pazpen 3. PemieHne SKCTpeMastbHBIX 337jad Teopun rpadoB. AropuTMbl [efKeTpel 1

3 OcHOBHBIE Bennmana - Mypa nocTtpoeHus KpaTuauiero myTy. 3ajjaua 0 HaxoKJeHUu 6
TOHSTHS TEOPUY |MAaKCUMAJTBHOTO TIYTH Ha alluK/Indeckux rpadax. O6xomasr 1
Fpa(bOB. (byHAaMEHTaJ'[beIe LOUKIJIBI.

Pazgen 4.

4 [MnanapHeie U |AJITOPUTMBI YKJIaIKU Tpadha Ha MI0CKOCTb U packpacky rpada. UucioBbie 2
XpOMaTh4yecKHe |XapaKTepUCTUKU IJIaHAPDHOCTHU U LIBETHOCTH.
rpadsr.

Pazgen 5.

5 DJIEMEHTBI Anroputm ®oppa-PankepcoHa. Pe3epBel [/ COOBITHI U paboT CeTEBOr0O 6
CeTeBOro rpada. JTuneiinble rpaduku. [T1aHUpoBaHUe MOTPeOIeHUs pecypca.
M/IaHUPOBAHUS.

Paszien 6. DJieMeHTapHble 6¥HeBbl byHKIMH, ux TaOULIBI MCTUHHOCTH. [IpuBegeHue
OynieBbIX (DYHKIMH K JU3BIOHKTUBHON Y KOHBIOHKTUBHON HOPMa/IbHBIM
6 |Teopwus OyneBbIX 6
- dhopmam, COBEpLICHHBIM HOPMa/IbHbIM hopmam. HO]\I’I/IHOM]:J U}KEI‘aIIKI/IHa.
Peanu3arius 6yneBoit hyHKIUN pesieiHO-KOHTAaKTHOM CXeMOW.
Bcero 3a 2 cemecTp 34
3.3. CamocrosTenbHas padora crygenra (CPC)
Homep u
Ne |HauMeHoOBaHMe Oo0nemMm,
Cojep;kaHue yue0OHOTo 3aaHUSs
n/n pa3jena JacoB
JAUCIUIIIMHBI

o crivcKy pekoMeHJ0BaHHOM JIMTepaTypbl IOBTOPEHHE BOIIPOCOB O
MHOKeCTBax, UX paBeHCTBe, OJMHOKeCTBaX, IIyCTOM MHOKECTBE,
yHuBepcyMe. OCHOBHBIE OMepalyy HajJi MHOKeCTBaMH. AJirebpa MHOKeCTB,

1 eé ocHOBHBIe (hopmysibl. BuHapHbBIe oTHOIeHUsS. PYHKI[UH, UX CBOWCTBA. 3
Pazpen 1. OKBHUBAJIEHTHOCTh U MOLLIHOCTh MHOXKeCTB. Kap/ivHanbHbIe ync/a, HKaia
MosxXecTsa 1 KapAuHa/IbHBIX urce/1. KoHeunble, 6eCKOHeUHbIe, CUETHBIE, OECCUETHBIE,
OTepaLy Haj, KOHTUHYaJ/IbHbIe MHO>KeCTBa, UX CBOMCTBA.

FHMH. PemieHnie mprMepoB MpakTUUeCKUX 3aZlaHrH, oopMyieHre pe3y/IbTaToB I10
7 BH/IaM 3J/IeMEHTapHBIX Ollepaliii HaJ, MHO)KeCTBaMU. PellieHue 3a7ia4y Ha 6
OvHapHbIe OTHOILEHMs. HaxoxkeHue KapAWHAIBHBIX YUCesT TIPOCTEHIINX
YHUCJ/IOBBIX MHO>KECTB.
IIpaBuna cymmel U ripou3sBefeHust. [lepecTaHOBKY, pa3MellleHus, COYeTaHUs
C HIoBTOpeHusiMU 1 6e3 roBTopeHuii. bunom HeroToHa. Anrebpanueckuii
MOAXO0]] U3yUeHHs] KOMOWHATOPHBIX 00BEKTOB U umrces. MeTop
PeKyPPEHTHBIX COOTHOIIIEHHH U eTo MpUMeHeHe TIPU pellieHUH
3 TepeurcnuTe/bHBIX 33/au. PellleHne TMHeHHBIX peKYPPEHTHBIX YpaBHEeHUM 6
C MIOCTOSIHHBIMU KO3 durpieHnTamu. Yucia ®uboHauuu. Popmysia
BK/TIOUeHUM U uckK/toueHuit. [IpousBosime QyHKIMM, SKCIIOHeHLIUAIbHbIe
Paspen 2. ripou3Bogsiye GyHKIUY, AelcTBUs HaJ HUMU. [Ipon3Boasiie GyHKIUN
Kombunaropuxa. HEKOTODPBLIX KOMOWHATOPHBIX TTOC/Ie/[OBaTeTLHOCTEH. PelrieHre mMHeRHBIX
PEeKYPPEeHTHBIX ypaBHeHUH C MOCTOSHHBIMU KO3 QULIMeHTaMHU.
PeliieHre KOMOMHATOPHBIX 33/]au Ha TIPAaBU/I0 CyMMbI 1 TIPaBHJIO
4 rpou3Be/ieHus:, 0MHOM HbIOTOHA ¥ TIOTMHOMHAJIEHYIO TEOPEMY, METO[, 3
PeKypPPEeHTHBIX COOTHOIIIEHUM, MeTO/, TTPOM3BOASILIUX (PYHKIUH, MeTO[,
BKJ/TFOUEHUM U UCKJTIOUeHHUH.

5 IToAroToBKa K KOHTPOJIbHOM paboTte PelieHue 3azau 1o pasgenam 1-2. 2

6 |Pa3sgen 3. OrHoreHust Mexxzy anemMeHTamu rpada (oprpaga). CriocoOsI 3a/jaHusl. 5
OcHOBHBIE Crenens BepimHbl. M3oMopdusm. Cesi3HOCTE. Teopembl 0 MapIipyTax u
TIOHATHS TeopuH [Hkiax. OnpeeneHre SKCTpPeMabHBIX MMyTell Ha Tpadax. BreisiBneHue
rpados. MapIIPYTOB C 3a/JaHHBIM KO/TuecTBOM pebep. Metog [ITumbenna.

Asroputmel [IeikcTphl v besimana-Mypa MoCTpOeHusT KpaTyaMiiiero myTH.
3aziaya 0 HaXOXK/JeHUHM MaKCHMaJIbHOTO TIYTH Ha allMKJIMUeCcKUX rpagax.
O6xozp! rpadoB. PyHIamMeHTaMbHbIE UKL, OCTOBHBIN rpad. 3azaua 06
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0CTOBe MUHMMa/BHOTO Beca. Asroputm [IprMa pacueta Kpardauiiero
OCTOBa.

3agauu Ha omlepariuy Haj rpadamu. BerurcieHne MeTpUyeCcKuX
XapaKTepUCTUK TpadoB. BrruricieHrie MapIipyToOB WK My Tel C 3a/[aHHBIMU
7 orpaHuueHusiMu. HaxoxxeHue KpaTyallimx MmyTel, airopuTMbl []elKCTpEl, 5
MaKCHMasbHOTO MyTH, besimana-Mypa. HaxoxzeHre 0cToBOB rpacdos,
anroputM [Ipuma. Matpuiia pyHJaMeHTalbHBIX LIUKJIOB.

Pewtenue 3agau pacuétHo-rpaduueckoii paboTsl. Beruricienue
MUHHMa/bHOIO MyTHU N0 anroputMam [eiikerpel, benmana-Mypa,
BBIUMC/IEHHEe MaKCUMa/IbHOTO ITYTH, HaXOX/leHHe SKCTPeMasIbHbIX OCTOBOB

rpados.

ITnaHapHOCTb TpadoB, aIrOPUTM yKIaJKH rpada Ha IVIOCKOCTH.
Xpomaruueckue rpadybl, arOpUTMbI packpacku Tpagos.

Pazpen 4.

3ajauM Ha oreparuu Hag, rpadamu. PyHZaMeHTaIbHbIe LIMK/IBI U KKK
10 |[lnanapueen |>°7 patiuy Haz rpag YHJ, I ,

K/1aZKa rpadoB. XpoMaTuueckue rpadul.
XpoMaThyecKue YK18Ka rpag p pv L
rpadpL. BhinosiHeHe pacuéTHo-rpaduueckoit paboTel YKiagka rpada Ha
11 TIJIOCKOCTH, OJIVH M3 aJlTOPUTMOB YK/IaKu rpadoB. Xpomarrnueckre rpadbl. 3
Packpacku rpadog.

12 3aziauu Ha aHa/IN3 CeTeBbIX TpadoB. 4

3azaya 0 MakCMMaabHOM IMOTOKe. Pa3pe3sbl B ceTsX, MPOITyCKHast
crnocobHOCTh pa3pe3a. OCHOBHbIe ITapaMeTphl CeTeBbIX rpados.
Kpurnueckue nytu, paboTel, pe3epBrbl. Pe3epBr Ayisi COOBITHI 1 paboT
cereBoro rpada. J/IuneiiHble rpadyky, pacuéT UX XapaKTepUCTHK.

13 |Pa3gen 5.
DneMeHThI

ceTeBOro
MJIAHWUPOBaHUA.

BeirosiHeHe ¥ TIOATOTOBKA K 3allUTe pacyEéTHO-rpaguyeckoii paboTsl
Pewtenue 3agau pacuétHo-rpaduueckoii paboThl. BeruriciieHre IOTOKOB 110
anroputMam Popga-PankepcoHa, BEIUMC/IEHNE TTapaMeTPOB CETEeBbIX
rpa¢uKoB.

14

OCHOBHBIE TOHSATHS anre6p1;1 BBICKa3bIBaHUI. JIornueckue CBSI3KU U
OCHOBHBIE PaBHOCWIBHOCTH. PYHKIMHY anreOpbl IOTUKY. [TU3bIOHKTUBHAS U
KOHBIOHKTHBHAs popma dyHKm. [TpuBesenre OyneBbix QyHKIHMA K
U3bIOHKTUBHOW W KOHBIOHKTUBHOW HOPMajIbHbIM (JOpMaM, COBEpILIEHHBIM
HOpMa/bHBEIM (hopMam 110 Tabnuiie UCTUHHOCTH U C TIOMOLIIBIO
5KBHBAJIEHTHBIX TIpeobOpa3oBanuil. [IpyBeseHye OyneBbIX GYHKLHN K
Paspen 6. nosuHoMy JKeraskuHa MeTOZOM HeorpeZeéHHbIX K03 (UIMeHTOB U C
Teopusi Gy/eBbIx TOMOLIBIO S5KBUBAIeHTHBIX Tpeobpa3zoBanHuid. Haxo/jeHre pon3BOHBIX OT
byHKIHI. OyneBbIX GyHKIMEH. [TocTpoeHHe JBOMUCTBEHHBIX (DYHKIH TI0 OTIpe/ie/IeHH 0
Y C TIOMOIIIBIO TIPUHIIMIIA TBORCTBEHHOCTH. Peanu3anys OyneBoit hyHKIMN
pesieliHO-KOHTAKTHOM cxemoi. HaxoieHre 10 peJieifHO-KOHTAaKTHOM CxeMe
OyneBoM (ByHKIIMH, KOTOPYIO OHA peaju3yer.

15 10

PerieHnie MpUMepOB MpaKTUUeCKUX 3aZlaHrH, oopMIeHre pe3y/IbTaToB 110
16 CBOMCTBaM 0y/eBbIX QYHKIHN, UX TIPUMEHEHHUIO /IS PellleHust TexHnueckux | 10
Y TEXHOJIOTUYECKHUX 3a/ad.

Bcero 3a 2 cemecTp 76

4. ®OPMbI KOHTPOJISA OCBOEHUS TN CLHUIIJINHBI

CEMECTP HEJE/IN CEMECTPA

1 2 (3] 4 5 6 (71 8 |9/10| 11 (12| 13 |14| 15 |16 | 17

2 BII3 BII3 | BII3 | P BII3 AP | BII3 BII3 BII3 | AP | BII3

YcnoBHbIe 0003HaYEHUS:
e JIP — aparHOCTHUeCKas pabora;
e BII3 - Bonpocel/3aanus no temam I13.

TeKyIuii KOHTPOJ/Ib YCIIeBaéMOCTH CTY/I€HTOB IMPOBOAUTCS B JUCKPETHbLIE BpeMeHHbIe UHTePBAaJIbl B
crenyromuyx Gopmax:
e MAarHoCTHUYecKas paboTa;
e BOIPOCHI/3ajaHus 1o Temam I13.

HpOME)KyTO‘lHaH dTTeCTanusd rIpOBOAUTCA B CI)OpMaXZ
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¢ SK3dMeH.
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5. YYEBHO-METOJUYECKOE 1 TH®OPMAIIMMIOHHOE OBECIIEYEHUE
TUCHUTIVHBI

5.1. OcHOBHas JIuTeparypa 110 AUCLUIIIVHE:

1. . MIuckpetHasi Mmatematuika. CI16.BT'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2015, 3/1. pec.

2. C. [. lamnopes. . JuckpeTHas maremaruka. CI16.: BXB-ITetep6ypr, 2006, 189 k3.

3. C. [I. IlTanopeB. . Maremarnueckas Jioruka 1 Teopusi anropurmoB. CII6.6I'TY "BOEHMEX" um. /1. ®.
YctunoBa, 2004, 551. pec.

4. 1O. I1. Illesenes, JI. A. ITucapenko, M. 1O. IlleBesies. . COOpHUK 3a/a4 110 AUCKPETHOM MaTeMaTHKe.
Cankr-TTetepOypr: Jlanb, 2022, 351. pec.

5.2. [loniosnHUTe/IbHAA JIUTEpaTypa 110 JUCLIUILINHE:
He TpeOyeTcsi.

5.3. Ileprognueckyre U3naHus:
He TpeOyroTCSI.

5.4. TlepeueHb pecypCoB HWH(MOPMALMOHHO-TE/IEKOMMYHUKALIMOHHOM ceTH "VIHTepHeT", HeOOXOAUMBIX [IJIs]
O0CBO€HUA JUCLHUWILINHBI, 3JIGKTPOHHBIE 6I/I6J'II/IOTEHHI:I€‘ CUCTEMBI.

1. https://urait.ru/ — I'maBHast — O6pa3oBare/bHas riatdopma FOpaiT. [I1s1 By30B U CCY30B.;

2. https://e.Janbook.com/ — 3BC JlaHs;

3. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=474 —
dyngamenTa bHas 6ubnuoreka BI'TY « BOEHMEX» um. [I.®. YcTHHOBA;

4. https://ibooks.ru/ — BBC Aiibykc.py - 370 60/1b11I0M BEIOOD aKTyaJbHOM IUTEPaTyphl Jjis Ballei
OUOTMOTEKY B 3/IEKTPOHHOM BUJIE.

CoBpeMeHHbIe MpogeCcCUOHaIbHbIE 0a3bl JAHHBIX:

1. https://rusneb.ru — HarionanesHast snektpoHHasi 6ubnvoreka (H3B);

2. https://cyberleninka.ru/ - HayuHas 3nmekTpoHHast 6ubnvoreka «KubepieHHHKa»;
http://www.rfbr.ru/rffi/ru/library - ITonmHOTeKcTOBast 3nekTpoHHas 6ubnmoreka Poccuiickoro doHza
(byHIaMeHTaNbHBIX UCCIeI0BaHUM.

WudopmaiioHHbIe CIIPaBOYHbIE CUCTEMBI:

1. TexakcrepT — IH$OpMalMOHHBINM MTOPTasT TEXHUUeCKOTO Pery/JupoBaHusi: HopMel, ipaBuiia, CTaHAapThI
Pd;

2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - b/l [OCTos
cobcrBenHol rerepauuu BI'TY "BOEHMEX" um. []. ®. YcTrHOBS;

3. http://www.consultant.ru/- KoncyneranTIlntoc- nH(bopMaLMOHHBIN TOpTas NPaBoBOM MH(YOPMaLUHL.

5.5. TIporpaMmMHoe obecrieueHue:
He TpeOyeTcs.

5.6. VlHdopMalioHHbIe TEXHOTOT U

B3auMojieiicTBHe ¢ obyuatormumucs nocpenctBoM SMOC Moodle BI'TY «BOEHMEX» um. [I.®. YcTHHOBA.
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6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHOUII/IMHbI

6.1. JIekijyioHHBbIE 3aHATHUA:

CreLja/IM31POBaHHbIe TPeOOBaHKs 110 000PY0BaHHUIO OTCYTCTBYIOT; ayJUTOPHS C [10CAJ0UHBIMU
MeCTaMH I10 KOJIM4eCTBY CTYZEHTOB; [JOCKa.

6.2. IIpakTHUeCcKHe 3aHATHSA:
1. AynuTopusi C UUC/IOM MTOCAZI0YHBIX MEeCT He MeHbIlle KOJTUeCTBa 00yJaroIiXcsl.

6.3. Ilpouee:

1. pabouee MeCTO TpernoziaBaresisi, OCHallleHHOe KOMITBIOTEPOM C J0CTyToM B VIHTepHeT;
2. paboure MecTa CTYEeHTOB, OCHallleHHbIe KOMITLIOTePaMH C JOCTYIIoM B VIHTepHeT, pejHa3HaueHHbIe Jjisi
paboThI B 3/IeKTPOHHOM 00pa30oBaTeibHOM Cpefie.
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IIpunoxenue 1
K paboueii mporpamMme JUCHMIUIHHBI
JVNCKPETHASI MATEMATHUKA 1 MATEMATHUYECKAS JIOTYIKA

AHHoTanusa padouei nporpaMMsl

OucuynnHia JUCKPETHASI MATEMATUKA U MATEMATHNMYECKAS JIOTUKA sensieTcs
JUCLIATIMHOW 00s3aTre/ibHON uacTH O70ka 1 TmiporpaMMbl TOATOTOBKM IO HampasieHnuio  09.03.02
HugopmayuoHHble  cucmembl U mexHomoeuu. JUCLUIIMHA  peanusyeTcsi Ha  ¢akynerete O
EcrectBenHoHayuHblii BI'TY "BOEHMEX" um. [1.®. YctuHosa kadezpoit O6 BBICIIIAA MATEMATUKA.

HuciyrivHa HatlenieHa Ha GOPMUPOBaHUe KomMnemeHyuli:
OIIK-1 crocoOHOCTh TIPUMEHSATh  €CTeCTBEHHOHAyuHble U OOIIeMH)KeHepHbIe  3HAHUS,  METObI
MaTeMaTUUYeCKOTO aHa/i3a W MO/e/MPOBaHMsl, TEOPETHUECKOTO W 3KCIEPUMEHTA/bHOTO HCC/IeIOBAHUS B
nipoeccroHanbHON AesaTeNbHOCTH.

Cofep>kaHve [IWCLWTUIMHBI  OXBaTbiBaeT KPYT BOIMPOCOB, CBS3aHHBIX C B/afieHWEM IIHUPOKOW 0OILeit
TOATOTOBKOM (0a30BBIMM 3HAHUSIMU) AJIs1 PeIIeHUs MPaKTUUeCKUX 3a7ad B 00/1acTi MHPOPMALIMOHHBIX CUCTEM
Y TEXHOJIOTHH.

CofiepkaHre AMCLUMIIMHBI BKJIFOUAeT KPYT BOIPOCOB M3 UETHIPEX pasfie/ioB MaTeMaTHKW: TeOPUM MHOKECTB,
KOMOMHATOpUKH, Teopud rpadoB U anreOpel BBICKA3bIBaHWI. B 1epBoM pasfene paccMaTpHBArOTCS
MPOCTeHIIINe CBOMCTBa MHOXKECTB M OMHAPHBIX OTHOIIEHWH, a TAK)Ke OTHOIIEHUST SKBUBAJIEHTHOCTH U TTOPSIJKa.
O6cyxaercs ynoTpebssieMasi B COBpeMeHHOW MaTeMaTHKe CHCTeMa aKCHOM TeOPHUH MHOYKeCTB.

Bo BTOpOM pasgesie M3y4yaroTCsl CyIIECTBYIOI[He UYeThIpe CXeMbl BbIOOpA MOJMHOKECTB, a TaKKe TOAX0Abl K
pellleHHI0 KOMOMHATOPHBIX 3aflau B paMKax anre0panueckoro MeToza, METOZ0B PeKYPPEHTHBIX COOTHOLLIEHHH,
MPOM3BOAAIMX (GYHKLNH, BK/IIOUEHUM U UCK/TIOUeHUM.

B pa3szere Teopusi rpadoB faroTcst HeobXoUMbIe CBeJJeHHs O TUTIax rpadoB, UX CBOWCTBAX U paCcCMaTPHBAKOTCS
HEKOTOpble ONTHMH3al[MOHHbIE aJTOPUTMBbI TOCTPOeHUs rpaoB C 3aJaHHBIMU CBONCTBaMH, B TOM YMCJIe
a/rOpPUTMBI pellleHus] 5)KOHOMUYeCKUX 33/lau Ha CeTeBbIX rpadax.

Hakoner, B mociefgHeM pasfiefie paccMarpvBaeTcsi Teopusi OyneBbIX (YHKLMN, HWMeHHO: (OpMBI HX
TIpe/ICTaB/IeHust, CrocoObl 3a/laHMsl W PA3HOBUJHOCTH, CYIIECTBYIOIHe KIacChl 3TUX (QYHKIMHA U UX
MUHUMH3aLMs [IPU ONpe/ie/IEHHBIX YC/IOBUSAX.

[ucuminyHa rnpefHasHavyeHa i GOpMUPOBaHMsI HAaBBIKOB IIOCTPOEHUSI MaTeMaTHyecKrX Mogeseil. OHa HOCHUT
NIPaKTUKO-OPUEHTHPOBAHHbII XapakTep.

[TporpamMmMoii AVCIMIUIMHBI [1PeAYCMOTPEHbI CJIeyIolye BUABI KOHTPOJIS:

TeKyIuii KOHTPOJ/Ib YCIIeBaeMOCTH CTY/IeHTOB [MPOBOAUTCS B JUCKPETHbIE BpeMeHHble HHTepBaJsibl B
cnepyromyx hopmax:
¢ /IMAaTHOCTHUECKas paboTa;
e BOMPOCHI/3a1aHMA 110 TeMam I13.

ITpomerKyTouHas aTTecTamys IPOBOSUTCS B (hopMax:
e 3K3aMeH.

OO1iasi  TPyZI0EMKOCTb OCBOEHUSI AUCLUIUIMHBI cocTaBiseT 4 3.e., 144 u. TIporpaMMoil [UCIATITUHEBI

TIPelyCMOTPEHBI JIEKIIMOHHbIe 3aHATHs (34 4.), mpakTHueckuwe 3aHaTHs (34 W.), camocTosATeNbHas pabora
cryzeHTa (76 u).
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IIpunoxenue 2

K paboueii mporpamMme JUCHMIUIHHBI
JUCKPETHASI MATEMATHUKA U MATEMATHNYECKAS JIOTKA

TEXHOJIOTHUNA 1 ®OPMbI OBYUYEHUSA

PEKOMEH}IHHI/II/I 10 0OCBO€HUI0 AUCIIMIIIMHBI V1A CTYyA€HTA

Tpya0eMKOCTb OCBOEHUS JTUCLIMIIJIMHBI cocTaB/isieT 144 4., U3 HUX 68 u. ayAUTOPHBIX 3aHATUM, U 76 U.,

OTBeJIeHHBIX Ha CaMOCTOSITE/TLHYI0 paboTy CTyzeHTa.

PekoMeH/IaIMK 10 PacIipe/ie/ieHn0 yueOHOTo BpEMEHH 0 BHZIaM CaMOCTOSITe/TbHOM paboThI U pa3jeniam

IUCLIATI/IMHBI TIPUBEZIeHbI B Tab/IuLe.

KoHTposib  0CBOEHWSI JUCLMIUIMHBI TIPOM3BOAUTCS B COOTBETCTBUM C [lo/ioXkKeHHWEM O TeKyIeMm,
pyOE’KHOM KOHTPOJIe YCTIIeBaeMOCTH ¥ TIPOMEXKYTOUHOMN aTTeCTaldi 00yJaromyuxcsl.

dopMBbI KOHTPOJISI ¥ KPUTEPUH OLieHUBaHUs NPYBe/ieHbI B IPU/IoykeHNH 3 K Paboueii mporpamme.

HaumenoBauHe padoTsi Pexkomengyemasi| TpyaoeMKOCTB,
JuTeparypa yac.
Pazgen 1. MHoKecTBa M onepanyiv HaJ, HUMH.
FO. I1. IlleBenesB,
o JI. A.
[To crivcKy pekoMeH0BaHHOM JIUTEPaTypbl IOBTOPEHUE BOMIPOCOB O TMucaperko, M.
MHOJKeCTBaX, UX PaBEHCTBe, TOJMHOXeCTBaX, [TyCTOM MHOXeCTBe, 10. IlleBenes. .
yHuBepcyme. OCHOBHBIe OTeparuy HajZi MHO>KeCcTBaMU. Anrebpa MHOXKeCTB, CHopHuK 3azay
eé ocHOBHBIe (hopMy/ibl. BriHapHbIe oTHOIIeHUs. PYHKIUMH, UX CBONCTRA. o IIJ/ICK . 3
OKBHUBaJIEHTHOCTh U MOIIIHOCTh MHOXKeCTB. KapivHanbHbIe UMc/ia, IIKaa A peTH(?H
KapJuHa/IbHBIX urces. KoHeuHble, 6eCKOHEUHbIe, CUETHBIE, OeCCUETHBIE, MaTCEMaTHKe'
KOHTHHYaJ/IbHble MHO>KeCTBa, X CBOUCTBA. AHKT- .
IeTepOypr:
Jlans, 2022 (1)
C. . Ilanopes. .
Perienvie npuMepoB NpakTUUYeCKUX 3a/laHuii, oopMieHre pe3y/bTaToB I10 [uckpeTHast
BU/IaM 3/IeMEeHTapHbBIX OrepaLvii HaJi MHO)KeCTBaMu. PellieHue 3a7a4 Ha MaTeMaThKa: 6
OuHapHBIe OTHOIIEHUs. HaxoXaeHne KapMHaIbHbIX YMCesT TPOCTEHIINX CII6.: BXB-
UKC/IOBBIX MHOXKECTB. [erepObypr, 2006
(1.1-1.3)
Wroro no pasgeny 1 9
Pazgen 2. KomOouHaTopuKa.
[paBuia cymMMbI U Tipov3BeieHusi. [lepecTaHOBKY, pa3MellieHUs], CoueTaHUs
C IOBTOpeHUsIMU U Oe3 moBTOpeHui. briHom HetoToHa. AnrebGpanueckuii
TOZIX0/] U3yUeHUs] KOMOMHATOPHBIX 00BEKTOR U urces1. MeTop
PEeKYpPPEeHTHBIX COOTHOLIEHUI U ero NpUMeHeHue TIPU pellieHur
Tepeunc/InTebHbIX 33/au. PellieHye IMHeHbIX peKypPPeHTHBIX YpaBHEeHU!
C TIOCTOSIHHBIMU Ko3bdurpenTamu. Yncaa ubonauun. dopmyna C. [. Ilanopes. . 6
BK/TIOUeHH 1 HCKMoueH it TIpou3Bo/siye QYHKLHH, SKCTIOHeHLMatbHbre | AWICKPETHas
ripou3sBojsiye GpyHKINH, JeiicTBUS HaJ HUMH. [Ipor3Bosiye GyHKIIN Maremaruka.
HEKOTOPbIX KOMOWHATOPHBIX TI0C/Ie/[0BAaTe/IbHOCTEH. PellieHre TMHEHRHBIX CII6.: BXB-
PEeKYPPEeHTHBIX ypaBHEHHH C MOCTOSSHHBIMU KO3 uiirieHTamMu. TerepGypr, 2006
PeriieHrie KOMOWHATOPHBIX 3a7a4 Ha TIPABHJIO CyMMbI ¥ TIPABU/IO (2.1-2.15)
nipou3BefieHust, 6uHOM HbIOTOHA U TIOMTMHOMUATLHYIO TEOPEMY, METO] 3
PEKYPPEHTHBIX COOTHOIIIEHUM, MeTO/] TTPOU3BOASAIINX (DYHKITHM, MeTO/
BK/TIOUEHUM U UCK/TIOUeHUH.
IMToAroToBKa K KOHTPOJIBHOM paboTe PeltieHue 3aziau o pasjenam 1-2. 2
Wtoro no paspeny 2 11
Pa3pen 3. OcHOBHbIE IOHATHA TeopuH rpagos.
OrtHoteHust MexkAy 1eMeHTaMu rpada (oprpada). Criocobsl 3aaHusl. C. [I. Ianopes. . 5
Crenenb BepiuuHbl. M3omopdusm. CsisHOCTh. Teopembl 0 MapLipyTax u JuckperHas
nukiax. OnpezeseHre 3KCTpeMasbHbIX MyTel Ha rpadax. BriseieHue MaTeMaTHKa:
MapIIpPyTOB C 3alaHHBIM Ko/inuecTBoM pebep. Metop I1Iumbena. CII6.: BXB-
Anroputmbl JledKcTphl ¥ BesiMaHa-Mypa MocTpoeHust KpaTuakiiero mytu. |[Ietepoypr, 2006
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3&,&8‘18 0 HaXOX[Ie€HWW MaKCHMaJ/IbHOT'O ITYTH Ha allMK/IMYeCKUX rpacbax.

(3.1-3.16, 3-19)

O06xozp! rpacdor. PyHAaMeHTaIbHbIe [UKIIBL. OCTOBHBIN rpad. 3azaua o6 . IuckpeTtHas
OCTOBe MUHMMaJ/bHOTo Beca. Anroputm IlprMa pacuera Kpardakiiiero Maremaruka:
0CTOBa. CII6.BTTY
3azauu Ha onepanuy Hag, rpadgaMu. BuluncieHre MeTpuuecKuxX "BOEHMEX"
XapaKTepucTUK TpadoB. BerurcieHre MapuIpyToB WM MyTel C 3aJaHHBIMA um. [1. .
orpannyeHnaMy. HaxoxeHye KpaTuaiimx 1myTel, anropurmsl Jleiikerpel, | YCTHHOBA, 2015 5
MaKCcHMasbHOro TyTH, Bevana-Mypa. Haxox/eHue 0cToBoB rpados, (1-3)
anroputm IIpuma. Matputia ¢hyHJaMeHTa/IbHbIX 1[UK/IOB.
Perrenye 3aau pacuéTHo-rpacdrueckoi padoTel. BerurcieHue
MUHUMaJIbHOTO TyTH MO ajaroputMam /JlelkcTpsl, beimana-Mypa, 5
BBbIUMCJ/IEHHe MaKCUMa/bHOTO TIYTH, HaXOX/[eHe SKCTpeMasbHbIX 0CTOBOB
rpacos.

Wroro no pasgeny 3 15

Pa3pen 4. [I1aHapHbIe M XpoMaTHyeckue rpagbl.
[TnarapHOCTh rpadoB, aArOPUTM YK/IaAKH rpada Ha TVIOCKOCTH.
Xpomarrdeckue rpadpl, aIrOPUTMbI pacKpacky rpacdos. C. [. Ilaropes. . 3
HuckpeTtHast

3agaun Ha oneparuu Haj rpadamu. PyHaMeHTa bHbIE IUKIIbI U KITUKH, MATEMATHKA: 3
yK/IaKa rpados. )?pOMaTI/IIIECKI/Ie Fpua(bbl. CIT6.: EXB-
BrimnoHeHWe pacuéTHO-Tpaduueckoit paboTel Ykiaaka rpada Ha TTetep6ypr, 2006
TIJIOCKOCTH, OSVH M3 aNrOPUTMOB yKIaZKu rpadoB. XpoMmaTuueckue rpagsl. (3.20-3.23) 3
Packpacku rpacdos.

Wroro no pasgeny 4 9

Pa3pen 5. D/1eMeHThI CeTeBOro NJIaHUPOBAHUS.

3a/jauy Ha aHa/Iu3 CeTeBbIX rpadoB. 4
3aziaua 0 MakKCMMaJIbHOM TOTOKe. Pa3pe3ssbl B CeTsX, MPOMYyCKHast C. [I. IMlanopes
crocobHOCTh pa3pe3a. OCHOBHBIE TlapaMeTphl CETEBLIX rPadoB. T PeB. .
Kpurnueckue nyte, paboThl, pe3epBbl. Pe3epBbI AJisi cOOBITHI 1 paboT 'HHCKPETHM. 4
ceTeBoro rpada. JIuxeiiHble rpaduKy, pacuéT UX XapaKTepUCTHK. l\éal_TIgN'IaE;}g_'
BbIMosiHeHYe ¥ TIOAITOTOBKA K 3all[UTe pacyEéTHO-rpadruecko paboTsl HeTep6'§.zpr, 2006
Perienyie 3ajjau pacuéTHo-rpaduueckoil paboThl. BeIuKcieHre TIOTOKOB 10 (3.24-3.29) 4
anroputmMam Popga-PankepcoHa, BEIUUCIEHNE TTapaMeTPOB CEeTeBbIX
rpadukoB.

Wroro no pasgeny 5 12

Pazpen 6. Teopus OyneBbIx pyHKIMIA.

OCHOBHbIE TIOHATHS anreOpbl BhICKa3bIBAHUH. JIorMyecKye CBA3KU U
OCHOBHbBIE PAaBHOCHIBHOCTH. OYHKIUHM anrebphl TOTUKU. [TU3bIOHKTUBHAS U
KOHBIOHKTHBHAs (opma ¢pyHkuuii. [puBeenue 0yneBbix QyHKIMN K
JM3BIOHKTUBHOM U KOHBFOHKTMBHOM HOpPMa/IbHBIM (hopMaM, cosepiieHHbIM |C. 1. IITaropes. .
HOPMaJTbHBIM (pOopMam 110 Tab/Hile UCTUHHOCTH U C TIOMOIIIBIO Maremaruueckast
9KBUBAJIEHTHBIX TTpeobpa3oBanuii. [IpuBeieHre OyeBbIX QYHKIUN K JIOTUKA U Teopusi 10
MOMHOMY JKerajkMHa MeTOZ,0M Heolpe/ie/IEHHbIX KO3((hHUIIEeHTOB U C aJITOPUTMOB:
TIOMOLIIBIO KBHBAJIEHTHBIX peobpa3oBanuii. HaxoxkjeHue Mpou3BogHbIX oT|  CII6.BI'TY
OyzneBbIX (yHKUMIA. [TocTpoeHMe BOCTBeHHBIX (HYHKLMIA TI0 orpesiesiennio| "BOEHMEX"
U C TIOMOII[bIO0 TTPUHIWTIA JBOHCTBEHHOCTH. Peanu3sarus OyneBoit QyHKIMU um. /1. ®.
pesleliHO-KOHTaKTHOM cxeMoi. HaxokjeHue 1o peneiiHO-KOHTAaKTHOM cxeMe | YcruHoBa, 2004
Oy/eBol (byHKIIMH, KOTOPYIO OHA pPeajin3yer. (1.1-1.12)
Pemrenue mprMepoB MpakTUUECKUX 3a[jaHui, 0opMIIeHHEe Pe3y/IBTaToB 110
CBOMCTBaM Oy/eBbIX (DYHKIMIH, UX TIPUMEHEHUIO /IS PEIIIeHHsT TEXHUYEe CKUX 10
Y TEXHOJIOTUYEeCKUX 3a/]au.

Wroro no pasgeny 6 20
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IIpunoxenue 3
K paboueii mporpamMmMe JUCHUIUIHHBI
JVNCKPETHASI MATEMATUKA 1 MATEMATUYECKAS JIOTYIKA

®OH/] OHEHOYHBIX CPEJICTB

®OH/[| OIIeHOYHBIX CPeICTB, TI03BOJISIOLIME OL[eHUTh Pe3y/IbTaThl 00yUYeHHs 110 AaHHOH AUCIUIIIMHE, BKIIOUYAl0T
B ce0s:

e JHArHocTuueckas pabora
e BONpOCHI/3aZiaHus 1o TeMaM [13;
e SK3aMeH.

Kputepun onieHMBaHUA

JMuarHocruyeckasi padora
HMuarHoctrueckast paboTa rpoBoAuTcs B popme Tecta B SMMOC Moodle:

* TpU NPABUILHOM OTBeTe MeHee ueM Ha 60% BOMPOCOB - He aTTeCTalus;
e [IpU MPABUILHOM OTBeTe Ha 60% BOIpOCoB U OoJiee - aTTecTalus.

Bonpocei/3aganus no remam I13

BerInosiHeHNe KOHTPOJIBHBIX MEPONPHUATHI 0 TeMaM MPaKTUUeCKUX 3aHATHUN U CaMOCTOSATeTbHON
paboThI, KOTOpbIe OOBSIB/SIOTCS B HaUajle CeMeCTpa C yKa3aHueM 0asljioB 3a MX BBIMOHEHHE B COOTBETCTBUU C
TEeXHOJIOTUUEeCKOM KapToi Kypca.
OO0pa3s1bl BOIIPOCOB U TEXHOIOTHUECKKE KapThl MOXKHO HaliTh B YMK auctumivael 1 DMIOC Moodle.

JK3aMeH

OrieHka "y/I0B/IETBOPUTEIBHO" BBICTAB/ISIETCS, €C/IM HabpaHo oT 51 0 74 6a/i/ioB B COOTBETCTBUU C
TeXHOJIOTUYeCKOU KapTou Kypca.
OrieHKa "X0OpoI10" BBICTAB/ISETCS, €CIM HabpaHo oT 75 10 84 6a/IOB B COOTBETCTBUM C TEXHO/IOTHYECKOU
KapToii Kypca.
OrieHka "OT/IMUHO" BLICTAB/ISIETCS, C/TM HabpaHo oT 85 0a//IoB B COOTBETCTBUU C TEXHOJIOTMUYECKOU KapTOM
Kypca.
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IMacriopt ¢oH/a OLJeHOUYHBIX CPe/ICTB

KYPC

CEMECTP

HaumeHoBaHue pa3fiesioB U
JUJAKTHYECKUX eJHHHIY

BCET'O

AyauTopHBIe

3dHATHUA

B

KOHTAKTHOM

¢opme

BCET'O

JIeKun

IIpakTnueckue
3aHATUA

CamocToaTenbHaaA
paboTa cTygeHToB

dopmupyemast
KoMIieTeHIus, %

OIIK-1

HAVMEHOBAHUWE
OLIEHOYHOI'O CPEACTBA

Pa3pen 1. MHoOXecTBa U onepanuy Haj,
HUMHU.

21

12

(@)]

—_
o

Bormpocsl/
3a/laHus
0 TeMaM
I13

Pazpgen 2. KomOuHaTopuka.

27

16

11

10

Bormpocsl/
3aJjaHus
10 TeMaM
I13

Pazgen 3. OcHOBHBIE IOHATHUA TEOPUH
rpados.

27

12

15

20

Bormpocs/
3aflaHus
0 TeMam
I3

Paspen 4. IlnanapHble u
xpoMaruueckue rpagul.

13

20

Bonpocs/
3a/laHus
0 TeMam
I3

Pazfen 5. J1eMeHTHI CeTEBOro
IJIAaHNPOBaHMA.

24

12

12

20

Bonpocsy/
3aJjaHus
10 TeMaM
13

Pazgen 6. Teopus GyneBbIX QyHKLIHIA.

32

12

20

20

Borpocsl/
3a/laHus
10 TeMaM
113

Bcero 3a 2 cemecTp

144

68

34

34

76

100

Bcero mo gucHyminHe

144

68

34

34

76

100

16
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Kpurepuu oneHUBaHHSA

OIIK-1
Bonpocbl omKpbimoeo muna:
Ne 1
Haitti ko3¢ QuuuenT npu x* B pa3loKeHHH (2+3x—x")°.
No 2
ITo maTprie CMeKHOCTH BepIINH P Heorpada HallTH
TIICIIO BEPIIITH CO CTENEHbIO0 4.
10 01 0000 1
20 0000010
31 00 00 110
p_ 400001011
550 00 10000
660 01 00000
7701110001
g1 0010010
Ne 3
JIng rpacda HaIITH KpaTYaillliil IyTh OT BEPIIIHEI A
1o BepumHel G
Ne 4
MakcnManpHBI IIOTOK B CETH
%2 = x4
5=x1 ®6 =t
X3 1 x5
OT HCTOKA § K CTOKY  paBeH:
Ne 5
BrricnnTe BEICKa3bIBaHIe, eCII x =0,y = 1,2 = 1.
x—=(y—12)
Ne 6
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OyHKINA 3a1aHa Tab/ammeil HCTHHHOCTH

x|y |z | Axyz2)
0100 1
0101 0
0110 1
01]1 1
1100 1
110]1 0
111]0 1
111]1 0

Eé CKH® (coBepnieHHasd KOHBIOHKTHBHAA
HopMaapHad hopMa) HMEET BILT:

Ne 7
OyHKIA npegcrasineda 8 CHOD?
fly,l)=(xvyv)aEvyvI)a(xvivI)
Ne 8
VCTaHOBHUTH CKOJIBKO TIOCIEN0BATENBHEIX Y3IIOB B
(opmyne PKC
(xvy)axvi)Ialzv y)a(zvi) |
2 (el -
Ne 9
IIpencraBnennas PKC gBngercd m-cxemori?
B g
5 I
|
No 10

IIycTh mepeMeHHas X — "KOT", IpeaiKaT P(x) — "x phLKHII",
npeaukaT Q(x) — "x ToncTei". CocTaBhTE JOTHUSCKYIO
ONEpAaIHIo HaJl P(x) U Q(x):

"PRIKIIT TOIIII KOT"

Bonpocbl 3aKpbimo20 muna:
Ne 1

3amaHbl IBa MHOKECTBA P ={1,2,3. 4} I O=1{2 4 6 8}.
VCTaHOBHTE COOTBETCTBHE MEXKITY MHOKecTBaMH A, B, C, D 11 Gr1oKaMi
1, 2, 3, 4 — onteparsiMi HaJT MHOKecTBaMul P 11 O:

A=1{1 3}

B =168}

C=1{1,2,3.4,6,8)

D={2 4

1. O0pennHEHENE MHOKeCTB P 11 Q.

2. Ilepeceuenne mHOKeCTB P11 0.

3. Pa3HOCTH MHO#KecTB P\Q.

4. PazHOCTh MHOKecTB O\P.

18 25506



@opmyna 4~ B =B A ONICHIBAET:

1. KOMMYTaTHBHBII 3aK0H
2. ACCOINAaTHBHEII 3aK0H
3. JIICTpHOVTHBHBII 3aK0H
4. 3aK0H HJIeMIIOTEHTHOCTH

3aJaHbl MHOKECTBA 4 ={1,2.3.4}, Pc A4°,
P={(11).(,2), (14, (2,1).(2.2),(3,.3),(4.1). (4, }.
OtHomleHHe P gBIgeTcy:
1. PednekcHBHBIM
2. IppedneKCHBHBIM
3. CHMMeTPHYHBIM
4, TpaH3HTHBHBIM

Ne 4

3a]1aHBI MHOKECTBO Z = {o., B, 7. 5} 1 ONHapHBIE OTHOIIEHNA
A.B.C.Dc Z*. YCTaHOBHTB COOTBETCTBHS MEK/TY OMHAPHBIMI
oTHoIIeHIAMH A, B, C, D 1 6mokamil 1, 2, 3, 4 — coueTaHIAMIH CBOIICTB
OTHOIIIEHHI.

A={(a,a).(a, B),(B. £).(y.7).(5,0)}.

B ={(o, a), (o, 7). (B, B). (7. o). (7. 7). (8, B)} .

C ={(o, o), (o, B). (e, 7). (B. B). (v, B). (v, 7). (8, 8)} .

D ={(c, B), (e, 7). (o, 8), (B, 7). (B. ), (1. 8)}

1. YacTHUHBII TOPAI0K.

2. DKBHBAJIEHTHOCTB.

3. IlpenmopsiokK.

4. CTporuil opsIoK. |

Ne 5

B xopoOke, comepixanteil 50 nertaneil, 4 SBIIOTCA
OpaxoBaHHEIMH. Beraymn 10 netaneil. B CKONMBKHX CIy4asx Cpei
neTanell oKaxeTcd X0oTa OBl 0Ha OpaKoBaHHAas?

L. C.,C.,
2. cict,
3. C.l —C.l—4C;
4

15
10 10
C:‘a B C4§

Ne 6
B rpymnme TyplCTOB, BEIEXaBILIX B 3aTPaHIIHOE Ty TeIeCcTBIE,
5 4el0BeK He 3HAIOT HI HEMEIIKOTO, HII (hPaHITy3CKOrO S3BIKOB, 10
Je10BeK 3HAIOT HeMeNKHIil 1 12 — ¢paHIy3ckuil, 7 TYPHCTOB 3HAIOT
06a s3pka. CKOIBKO TYPHCTOB BCETO B TPyIIIe?

1. 15
2. 18
3. 20
4. 24
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Ne 7

HailT cCOOTBETCTBHE MEKIY PEKYPPEHTHBIMH COOTHOMISHHSIMIT
(6noxu A, b, B, I') 1 mocneoBaTeIbHOCTSAMH YHCET, MTOPOAKITAEMBIX
3THMH PeKYPPEHTHBIMH COOTHOIMIEHISIMH (Omokn 1 - 4):

Al =20, -1,

b. .., =2u,., +u,,

B. .y =1~

T w0y =ty + 0,

1.0,1,2,34,5.

2.0,1,12,3.5.

3.0,1,1,0, -1 —1.

4.0,1,2 512, 29.

Ne 8

VYKazaThb I'pﬁ[bhl, HMEHMITIIE XPOMAaTIUYECKOS YIICIO0

>0

Ne 9

Cpe/i IpeicTaBIeHHBIX Tpad)oB HANUTH IITaHAPHBIE
rpaQsl.

L.

Ne 10

=GN



Kakoe BeICKa3bIBaHIE ABIACTCH HCTIHHBIMI?

1. 3 _
—36-[_1"‘1 1<—2._1'ER
l x+2
2. {2} c {r|2.\'3 -3x*+1=0,x€ R}
3. & ={J}
4. {-11.2}c {r|r"" +x -x-1=0,xe Z}
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