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AHHOTaANUA

HucuuruinHa «JlUCKpeTHass MaTeMaTHKa» BXOJUT B 00pa30BaTENIbHYIO MPOrpaMmy
BbICIIETO OOpa3oBaHUs — TMporpaMMmy OakajaBpuara [0 HAampaBJICHUIO IOATOTOBKH/
CIEIUAIBHOCTH 09.03.03 «[Ipuknannas NHOpMaTUKAY» HaIPaBJIEHHOCTH
«MHTemeKkTyanbHbie MHPOPMALMOHHbIE CUCTEMbI U TEXHONOTMWY. JIMCIMIUIMHA peamr3yeTcs
kadenpoit «Ne41».

JucuuruiiHa HaneneHa Ha (GOpMHUPOBAHKE Y BBITYCKHUKA CIIETYIONINX KOMITETCHIIAH |

VYK-1 «CnocoGeH OCyIIecTBIATh NOUCK, KPUTUUECKUI aHAIU3 U CHHTE3 MH(QOpMAaIUH,
MPUMEHSTh CHCTEMHBIH TOJIXO/1 JJISl PEIICHHUS TIOCTABIICHHBIX 3a7auy

VYK-2 «CnocobeH ompeaensarts Kpyr 3ajad B paMKax IOCTaBJICHHOW 1M W BBIOMpATh
ONITUMAJIbHBIE CHOCOOBI MX PEHICHUs, UCXOJS U3 ACHCTBYIOUIMX MPABOBBIX HOPM, MMEIOIIHXCS
pPECYPCOB U OTPAHUYEHUID)

OMNK-1 «CnocobeH NPUMEHSATh €CTECTBCHHOHAYYHbIC W OOLLEVHXKEHEPHble 3HaHWS,
MeTOAbl MaTeEMaTUYECKOro aHa/in3a 1 MOAeNNpPOBaHNA, TEOPETUYECKOIO N IKCMEPUMEHTa/IbHOTO

NCCNeA0BaHNs B NPO(ECCMOHAIbHON AeATENIbHOCTW»

Conepxkanue AUCIUIUTMHBI OXBATBIBAET KPYr BOMPOCOB U3 TPEX pa3leiioB MaTEMaTHUKH:
TEOPUU MHOXKECTB, KOMOMHATOPUKH U Teopuu rpadoB. B mepBoM pasnmene paccMaTpuBaroTCs
MPOCTEHIINEe CBOWCTBA MHOXXECTB MW OHWHApHBIX OTHOIICHWH, a TaKXe OTHOIICHUS
SKBUBAJIEHTHOCTH M Tmopsaka. OOcyxnaercs ymnoTpeOisemMas B COBPEMEHHOM MaTeMaThKe
CHCTEMa aKCUOM TE€OPHH MHOYKECTB.

Bo BTOpOM paznene n3ydaroTcsi CYIIECTBYIOIIME YEThIPE CXEMbI BHIOOpA MOJAMHOKECTB, a
TaKKe MOJXOJbl K PELIEHUI0 KOMOMHATOPHBIX 3aJady B paMKax ajiredpandyeckoro MeToja,
METOJIOB PEKYPPEHTHBIX COOTHOIICHHH, MPOU3BOIANINX (PYHKIIHMI, BKIIOUSHUH ¥ UCKITIOUEHUH.

B paznene Teopust rpadoB marorcs HEOOXOIUMBIE CBECHHUS O THUMaX rpadoB, MX CBOMCTBAX
U paccMaTpuBaIOTCI HEKOTOPbIE ONTHUMU3AIMOHHBIE AaTOPUTMbI TOCTPOEHHUs TpadoB ¢
3aJJaHHBIMH CBOMCTBaMHM, B TOM YHCIIE€ aJlTOPUTMbI PEIICHHUS] SIKOHOMUYECKHX 33/1a4 Ha CETEBBIX
rpadax.

[IpenogaBanue OUCHUIUIMHBI MpPeIyCMaTpUBAeT Cleayromue ¢GOpMbl OpraHU3aLUU
y4eOHOro mpollecca: JEeKLUUU, MPAKTHUECKHUe 3aHATHSA, CaMOCTOSITeNbHAas paboTa CTYAEHTa,
KOHCYJIbTAIlUH.

[IporpaMmoii AUCHUIUIMHBI TPETYCMOTPEHBI CIEIYIOIIME BHbI KOHTPOJS: TEKYLIUI
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUHAS aTTecTalus B hopMe IK3aMeHa.

OO6mas TpyZAOEMKOCTh OCBOEHHUS JUCIMIUIUHBI COCTABIIAET 3 3a4eTHhIX eAauHuibl, 108
4acoB.

SI3bIK 00yUYeHUS MO JUCHUILTNHE KPYCCKUMA »



1. TlepeuyeHb NJIAHHPYEMBIX Pe3yJIbTATOB 00y4eHHS 1O JTUCHUIIIMHE
1.1. Tlenu npenomaBaHus JUCITUTUTHHBI

Llenp mpenopaBaHusl AMCUMIUIMHBI - JaTh CTyJIEHTaMH HEOOXOAWMBIE 0a30BBIE
3HAHUS M CHUCTEMATU3UPOBAHHOE NPEJCTABICHUE O TEOPUU MHOXKECTB, KOMOMHATOPHKE H
Teopur TrpadoB M HUX HMHTEPIpETAlUsAX, a TakKe IMPUBUTH WM HABBIKM PEIICHHS
ONTUMU3ALMOHHBIX 3a/la4 METOJaMHM JUCKpeTHOM MareMaTuku. CojepikaHue IUCLUIUIMHBL
SBISICTCA JIOTMYECKHM TPOJODKEHUEM COJEp)KaHMs JUCHMIUIMH: Kypca MareMaTHKA M|
UH(OpPMATHKH; BONPOCHI, HM3ydaeMble B Kypce IUCKPETHOW MaTeMaTHKH, Oa3upyroTcs Ha
o0IieMaTeMaTHYeCKUX Kypcax, M3y4aeMbIX CTYAGHTAaMHM Ha NPEABIYIIMX CeMecTpax, B
YAaCTHOCTH, B Kypcax MaTeMaTU4YECKOr0 aHAJIN3a U BBIYUCIUTEIbHON MaTEMaTUKH.

[TosTOMy HEOOXOIUMO HMMETh MPEICTABICHHE: O MECTE€ JAWCKPETHOM MaTeMaTHKH B
CTPYKTYPE COBPEMEHHON MAaTEeMaTUKH, CBA3M AUCKPETHOM MaTeMaTHKH C APYTUMH pa3lielaMu
MaTeMaTHKHU U MPUKJIATHBIMUA JUCIUTUTMHAMH T10 CIICIHATBHOCTH.

3HaTh: OCHOBHBIE 3aKOHBI TEOPUU MHOKECTB, OCHOBHbBIE COOTHOIIEHUSI KOMOMHATOPUKYU U
METO/bI ONTHMHU3ALNU TEOPUH rpados.

VYMerb: (popManu30BbIBaTH IMPAKTUYECKHME ONTHUMU3ALMOHHBIE 33aJaud M peuath ux
METOJaMH JIUCKPETHON MaTeMaTHKH.

1.2. JlucumniavHa BXOIUT B COCTaB 00s3aTEeIbHON YacTu 00pa3oBaTeabHOIN POrpaMMBl
BeIcIero oOpasoBanus (nanee — OIT BO).

1.3. TIlepeueHb mIaHUPYEMBIX PE3yJIbTATOB O0yUEHHs 110 AUCLUIIMHE, COOTHECEHHBIX C
IUTaHUpYyeMbIMH pe3ynbTratamu ocBoeHust OI1 BO.

B pe3ynbrare M3ydyeHus NUCLUILIMHBI OOYYaOLIUICS NOJDKEH 00J1afaTh CleAyHOIUMU
KOMIIETEHIIMSIMU WJTH WX 9acTsAMH. KoMIeTeHInu 1 WHAMKATOPHI UX JOCTHKCHHS TPUBEICHBI B
Tabymue 1.

Tabmuna 1 — [lepeyeHp KOMIIETEHIIMI U HHINKATOPOB MX JOCTHXKCHHS

Kareropus (rpynmna) Koxa u HaumenoBanue Kon n HanMeHoBaHMe UHIUKATOpa
KOMITETCHIINU KOMITETCHITUN JOCTHIKEHHST KOMITETCHIINI
VK-1 Cnocoben
OCYIIECTBIATh
yi . | YK-1.3.2 3HaTh METOAUKHA CUCTEMHOT'O
MOUCK, KPUTUYECKUM
MOAXO0Ma JIJIsl PEIICHHS] TIOCTaBIEHHBIX
aHalu3 U CUHTE3
YHuBepcanbHbIE 3a1a4
uH(popMaluuy,
KOMIIETECHIINU OHMCHSTE VK-1.B.2 B1ageTs HaBBIKAMH CUCTEMHOTO
p . MOAXO0/a JIJIsl PEIICHHSI TIOCTABIICHHBIX
CHCTEMHBIH MOJIXO]T
3aja4
JUISL pelLeHus
MMOCTaBIICHHEIX 3a7a4
YK-2 Cnocoben
OTIPENIETISATh KPYT
3a/1a4y B paMKax
IIOCTaBJIICHHOHU IIEJIN
U BBIOMpAThH VK-2.V.3 ymeTs BeIABUTATH
OINTUMAJIbHEIE aTbTEPHATUBHBIC BAPUAHTHI ICUCTBUH C
YHuBepcalbHbIe
CIIOCOOBI MIX [[eJTbI0 BRIOOpA ONTUMAJIBHBIX CIIOCOOOB
KOMITETCHITU N
pEIIeHUs, UICXO/s U3 | PEIICHUS 3a/1a4, B TOM YUCJIE C IIOMOIIBIO
JIEHCTBYIOLIUX U(POBBIX CPENICTB
MIPaBOBBIX HOPM,
HMEIOIIUX CS
pEeCypcoB U
OrpaHUYECHUN
OIIK-1 Cnocoben OIIK-1.3.1 3HaTh OCHOBBI MaTEMaTHKH,
Oo6menpodeccnoHanbHbIE .
MPUMEHSATD (U3HUKY, BRIYUCITUTEIILHON TEXHUKU U
KOMITETCHITUH
€CTECTBEHHOHAYYHBIE | TPOTPAMMUPOBAHUS




n obmenmkenepusie | OIIK-1.Y.1 ymers pemars cTanaapTHBIE
3HaHUS, METOIbI npodeccruoHaIbHBIE 33/1a4H C
MaTeMaTHYeCKOTO MPUMEHEHUEM €CTECTBEHHOHAYYHBIX U
aHaliu3a u OOIIEMH)KCHEPHBIX 3HAHHI, METOJIOB
MOJIeJTUPOBAHUS, MaTEeMaTHYeCKOro aHalln3a u
TEOPETUYECKOI0 U MOJCIIUPOBAHUS

AKCIIEPUMEHTAILHOTO

HUCCIICAOBAaHU B

npodeccuoHanbHOM

JIESATEIbHOCTH

2. Mecro nucuurnHbl B cTpykType OI1
JucuunnuHa Oa3upyeTcss Ha 3HAHUSAX, paHee MPUOOPETEHHBIX CTYACHTaMH MIpH
W3Y4YEHUU CIENYIOINX AUCIUIUINH:
— Maremartuka. MareMaTuyecKuil aHaIu3
— Maremaruka. AHaIUTUYECKasi TEOMETPHSI U JIMHEHHas anredpa
— Huadopmaruka
Ha marepuane naHHOW AMCUMILTUHBI Oa3upyeTCsl TEOPETUUYECKUIl MaTepHall CIETYIOIINUX
JIACLIUIUINH:
MareMaTtuyeckre OCHOBBI HICKYCCTBEHHOI'O UHTEIUICKTA;
— Maremarnueckoe MOJEIMPOBAHUE CUCTEM YIIPABJICHUS;
MeTtoe1 00paboTKH OOJBIIMX JAHHBIX
— Teopus cucrem U CUCTEMHBIN aHAJIN3
— HWudopmanmonnas 6e301macHOCTb,
a TaKkKe IPYruX AMCUUIUIMH 0OmenpodeccHoHaIbHOTO M CIENUAIBHOTO IMKIOB, a TaKXKe
crenuanusanni, peanusyeMmsix B ['YAIL

3. O0beM M TPYI10eMKOCTb AU CHUIIITUHBI
Jlanable 00 o0meM oO0beMe MUCHUIUIMHBI, TPYIOEMKOCTH OTIENIbHBIX BHIOB Y4e€OHOM
paboThI 10 TUCHUIIMHE (M paclpesieleHue 3TOH TPYA0EMKOCTH 110 CeMecTpaM) MpeACTaBICHbI B
Tabnurue 2.

Tabnuua 2 — O6beM U TPYL0EMKOCTh TUCIUIIIIMHbI

TpynoemMkocTs 1o

Bun yuebHoit paboThl Bcero ceMecTpam
No2
1 2 3

Oowan mpyooemKkocmp oucyunIunl, 3/ 108 3/ 108
3E/ (uac)
U3 nux yacoe npakmuyeckoii RO020MoeKu
AyoumopHhuie 3anamus, BCETO vac. 51 51
B TOM YHCJIC:

nekrmu (J1), (dac) 34 34

1('IpaI;TI/I‘{eCKI/Ie/CCMI/IHapCKI/Ie sarstus  (I13), 17 17

qac

nabopaTtopHubie padoTs (JIP), (uac)

KypcoBo# npoekt (pabota) (KII, KP), (qac)

HK3aMeH, (Jac)

Camocmoamenvnas padboma, Bcero (4ac) S7 S7

Buo npomesxcymounoii ammecmayuu: 3adqer,
mudd. 3auer, sx3amen (3auer, udd. 3au,
OK3.*%)

3auer 3auer




2

Ilpumeuanue: KaHIUAATCKHI SK3aMEH

4. Copep:xkanue QU CHUNTIHHBI
4.1. Pacnpepnenenue TpyI0€MKOCTH JTUCIUTLIMHEI 10 pa3eiaM | BUAAM 3aHATHH.
Pazpgenbl, TeMbl JUCHUIITUHBI U UX TPYJOEMKOCTh TPUBEJCHBI B Ta0IuUIIE 3.

Ta6ymma 3 — Pa3nensl, TeMbl TUCIUIUIMHBI, KX TPYI0EMKOCTh

Paszienbl, TEMBI JUCLUIIITHHBL Jlexunn | 113 (C3)| - JIP KII CPC
’ (qac) (qac) (qac) (qac) (qac)
Cemectp 3

Paszen 1. 6 3 9
Pasnen 2. 3 10
Paznen 3. 8 4 12
Pasnen 4. 6 4 12
Pasen 5. 6 3 14
HUroro B cemectpe: 34 17 57
Hroro 34 17 0 0 57

[IpakTrueckass TOATOTOBKA 3aKJIOYAETCSs B  HEMOCPEJICTBEHHOM  BBINOJIHECHUU
oOydJarlolmMMUCS  OINpEeAeNeHHBIX  TPYIAOBBIX  (YHKUMH,  CBSI3aHHBIX C  Oy;ymiei
PO ECCUOHAIBHON e TEIHHOCTHIO.

4.2. Copep:xkaHue pa3/ieioB H TeM JEKIHOHHBIX 3aHITHI.
ConeprkaHue pas/iesioB U TEM JICKITMOHHBIX 3aHATHI IPUBEACHO B Ta0uIE 4.

Ta6n1/1ua 4 — Coz[epxcaHI/Ie pa3aciioB U TEM JICKIHUOHHOT'O [UKJIA

Howmep paznena HaszBanue u conep:kanue pas3iesioB U TEM JEKIIMOHHBIX 3aHATHI

1 MHoxecTBa U ONIepaly HAJl HUMU

1.1 MuoxectBo. PaBenctBo MHuOxecTB. I[lommuoxkectBo. Ilyctoe
MHOXECTBO, YyHHUBepcyM. Jluarpammel Oiinepa-Benna. bynean.
CrocoObr  3amanuss  MHOXKecTB.  OCHOBHBIE — Omepanuu  Haj
MHOKeCTBaMH. AureOpa MHOXECTB, €€ OCHOBHbIE (DOPMYJIBI.
KoncturyeHrsl.

1.2. lekapToBbl TIPOU3BEACHUS MHOXECTB. DBHHapHbIE OTHOLICHUSI.
OtobpaxxeHust ~ MHOXxecTB.  OOpasel, mpooOpas3bl,  oOpaTHbIE
OTOOpakeHHd, BHABI OTOOpakeHWH. @DYHKINWM, WX CBOICTBA.
bunapHble OTHOIIEHHS CIIEaTbHOTO BUAa. OTHOIIEHHS TOPAIKA.

1.3. DKBHUBaJIEHTHOCTh U MOUIHOCTh MHOKECTB. KapauHaibHbIe Uncha,
IIKana KapAuHaIbHBIX uncen. KoHeuHble, OeckOHeYHBIE, CUETHBIE,
Oeccué€THple, KOHTHHYaJIbHBIE MHOXECTBA, UX CBOMCTBA. Apudmernka

KapJAWHAJIbHBIX YHUCCII.

2 Kom0unaTopuka.

2.1 OcHoBHble (GopMynsl KoMOUHaToOpuku. Bwidopku. IlpaBuia
CyMMBI U TIpou3BefieHMs. [lepecTaHOBKH, pa3MEIlEeHUs, COYETAHUS C
MOBTOpeHHAMH © 0e3 moBTopeHuil. bunom HeioTona. CBoiicTBa
OMHOMHAITBHBIX KO3()PHUITHCHTOB.

2.2 IIpuHnun BriroueHU M uckiIrodeHui. PopMmyna BKIFOUEHUN
Y UCKIItoYeHUH. [IpuMeHeHne npuHIMna BKIIOUEHUH U UCKIIIOYEHUN K
PELLICHHUI0 HEKOTOPBIX KOMOMHATOPHBIX 3a/1ad.

2.3 [pousBogsmue GyHKUNHU, SKCTIOHEHINATIBHBIE TPOU3BOAALINE
¢bynkuum, neiictus Hag HAMH. [IponsBoasimue QyHKIMH HEKOTOPBIX




KOMOWHATOPHBIX ~ TOCIEAOoBaTeIbHOCTEH. MeTon  peKyppeHTHBIX
COOTHOIIIEHUH. PerieHne JIMHEHHBIX PEKYPPEHTHBIX YpaBHEHHUH C
NoCTOSHHBIMU KO3 dunmentamu. Yucna Gubonayumn.

3 OcHoBbI Teopuu rpagos.

3.1 OcHOBHBIE TTOHATHS TEOPUH TpadoB

I'pad (oprpad), ero amementsl. Bunsr rpados (oprpador). OTHOIICHHS
Mexay snemeHtamu Tpada (oprpada). CrnocoObl 3amanus. CTeneHb
BepunHbl. M3oMopdusm. CBSI3HOCTS.

3.2 MapuipyTsl, yTH, TUKJIBI MapipyTsl B Tpadax, ux Bujsl. llems,
nuki. [lytu B oprpadax, ux sunbl. Korryp. Teopemsr 0 MapmipyTax u
muknax. OmnpeneneHue SKCTpeMabHbIX MyTed Ha rpadax. BeisBnenne
MapupyToB ¢ 3aJaHHBIM KojmdecTBoMm pebep. Merox Ilnmbenia.
AnroputMsl JlelikcTpsl 1 bennmana - Mypa nocTpoeHus KpaTdyainiero
nyTH. 3aJada O HaXOXKICHHUH MaKCHUMAaJIbHOTO MyTH Ha alMKIMYECKUX
rpagax. Konryp. Teopemsr 0 mapmipyTtax u nukmnax. O0xoasl rpagos.
DyHIaMEeHTaTbHBIE IIUKITBL.

3.3 Jeperns. [epeBo (opumepeBo). KopHeBble, OWHApHBIC JIEpEBbSL.
Teopembr 0 pepeBbsix. OctoBHBI Tpad. 3amaua o0 ocTOBe
MHUHHUMaJIbHOTO Beca. AnroputM I[Ipuma pacuera kpaTyaiero ocTosa.

4 IlnanapHbie U XpoMaTuyecKkue rpagol.

[lnanapusie rTpadel. VYkiaagka rpada Ha IUIOCKOCTH, OJUH U3
QITOPUTMOB yKIanku rpadoB. XpomaTtudeckue rpadel. Packpacku
rpacdoB. Teopema 0 MATH Kpackax, UCTOPHUs € JT0Ka3aTeIbCTBA.

5 JJ1eMeHTBI CeTeBOro NJIAHNPOBAHUS.

5.1. Cern, mnoroku B cerax OmnpeneneHuss ABYXIOJIIOCHON
HaIpaBJCHHOU CETH, NOTOKA. 3a/ladya O MaKCUMaJIbHOM MOTOKe. Pa3pes.
Teopema @opna-dankepcona.

5.2 OcHoBHblE TapaMmeTpbl ceTeBbIX rpadoB. Kpurmyeckwe mytwy,
paboThl, pe3epBbl. PesepBrl 1 coObITHH M paboOT ceTeBoro rpada.
Jluneiinbie rpaduky.

5.3. [InanupoBanue norpediaeHus pecypca. CocTaBiieHHE paclUCaHUN
NIPY OTPAaHUYCHHUSIX HA PECYPCHI.

4.3. TIpakTuueckune (CeMUHAPCKNE) 3aHATHS
Tembl mpakTHUECKUX 3aHATHI U UX TPYJOEMKOCTh IPUBEICHBI B TA0IHUIIE 5.

Tabnuna 5 — [IpakTuueckue 3aHsATHS U UX TPYJOEMKOCTh

N3 Hux No
DopMBbI .
No Tembl mpakTHUECKUX AR THCCKIX TpynoeMKOCTb, | IpaKTUYECKOH | pa3ena
/1 3aHATUN p . (gac) MOATOTOBKH, |AUCIUI
3aHATUN
(gac) JIHBI
Cemectp 3
1 | 1.1.Crocobmr 3a/IaHuS perieHne 3 1
MHOXECTB. JlMarpaMMbl | CHUTYallHOHHBIX
Oitnepa-Benna. bynean. 3a7a4

OcHOBHBIE OTepanuu HaJ
MHOXecTBaMHu. Anredpa
MHO>KECTB, €€ OCHOBHBIC

bopMyIIBL. Pemenne
3a/1a4 Ha J0Ka3aTelIbCTBO
TOXKECTB.

1.2. JlexapToBBbI
IPOU3BEJICHUS




MHOKECTB. bunapusie
OTHOIICHHUS.
Jloka3arenbCTBO CBOMCTB
JIeKapTOBa
MPOU3BEICHUS,
OWMHApHBIX  OTHOUICHUH
byakumii.  OTHOIICHUS
MopsI/IKa.

1.3.3amaun Ha
pedIIeKCUBHOCTD
(uppedIeKCUBHOCTD ),
CUMMETPUYIHOCTD,
AHTUCUMMETPUYHOCTH,
TPaH3UTUBHOCTH
OMHApHBIX  OTHOIICHUH,
OKBHBAJICHTHOCTH.
JewcTBus HaJI
KapAMHATLHBIMA
YUCJIaMH.

2.1 Bribopku. IIpaBuna
CyMMBl W  IIPOU3BEJECHUS.
IlepecTaHOBKH, pa3MEIEHHUS,
COUYETaHMsI C IOBTOPEHUSIMU
u 0e3 moBropeHuil. Pemenue
IIPOCTBIX IE€PEUNCIUTEIbHBIX
3a1a4.

2.2. IIpoussonsiue
dyHKuMH,
DKCIOHEHIIMAJIbHBIE
IIPOU3BOAIINE ¢byHKIUY,
JeNCTBUA Haj HUMU.
IIpousBogsine byHKIUN
HEKOTOPBbIX KOMOMHATOPHBIX
MOCIIE0BATEIBHOCTEN.
Meron PEKYPPEHTHBIX
COOTHOULICHUH. Pemenue
JUHEHHBIX  PEKYpPPEHTHBIX
YPaBHEHUH C MOCTOSHHBIMU
KO3 dUIIHEeHTaMH.

2.3. ®opmyna BKIIOUEHUN U
uckiroueHnii.  I[Ipumenenue
INPUHLNIA  BKIIOYEHUH U
HCKJIIOYEHH K  PELICHHIO
HEKOTOPBIX KOMOMHATOPHBIX
3ajad.

perieHne
CUTYallMOHHBIX
3aj1a4

3.1. VmopsjgodyeHue ayr u
BEpPILIHH oprpada.
Pemenue
OKCTpPEMalbHBIX  3aj]ad
teopun Tpados. Brimaua
MepBO 4acTu
WHJUBUAYAIBHOTO

pelicHue
CUTYaIIHOHHBIX
3ama4




JIOMAIITHETO 3a/IaHusl.

3.2. Ornpenernenue
IKCTPEMAIILHBIX  ITyTeH
Ha Tpadax. BrisiBneHue
MapuIpyToOB C 3aJaHHBIM

KOJMYECTBOM pebep.
Meton Humb6eruia.
Anroputmbl JIeMKCTpBI U
bennmana - Mypa
MOCTPOEHUS

3Kparyamiiero MyTH.

3ajaya O HaxOXICHUU

MaKCUMAaJILHOTO ITyTH Ha

AlMKIMYECKUX rpadax.
3.3. O6x0b1 rpados.
OyHIAMEHTATBHBIC  ITHKJIBI
(mpoxomxeHue). Pemenue
IKCTPEMATTBHBIX 3a1a4
Teopuu rpadoB
(3KCTpEeMaJIbHBIC OCTOBBI).

41. AnropuT™  YKIaJKu
rpada Ha TUTOCKOCTH.
Packpacku rpagos.

4.2  Anroputm ®oppa-
®dankepcoHa. ITocTpoenne
MOTOKA MHHUMAIILHOU
CTOUMOCTH.

4.3 Kpuruueckue  myTH,
paboThl, pe3epBbl. Pe3epBbl
It cOOBITUA UM paboT
cereBoro rpada. JluneitHbie
rpaduxmu. [InanupoBanue
notpelieHus pecypcea.

4.4 [ImannpoBanue
notpelieHus pecypca.
CocraBneHne  pacnucaHui
npu OTPaHUYECHUSIX Ha

peCypCHl.

periecHue
CUTYaIIMOHHBIX
3a1a4

4,5

Bcero
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4.4. JlaGopaTopHble 3aHATHA
Tembl 1a00paTOPHBIX 3aHATUN U UX TPYILOEMKOCTh PUBEICHBI B TaOIHIIE 6.

Tabnuua 6 — JIabopaTopHble 3aHATHS U UX TPYJOEMKOCTb

HaumenoBanme nabopaTopHbix paboT

TpynoemMkocTs,
(dac)

N3 Hux
MIPaKTUYECKOU
MOJATOTOBKH,
(gac)

Ne
paznena
JIACIIMIT

JIMHBI

Y4eOHBIM MJIaHOM HE MPEAyCMOTPEHO

Bcero




4.5. KypcoBoe npoeKTHPOBaHHEe/ BbINOJTHEHHE KYPCOBOH padoThl
VY4eOHBIM NJIAHOM HE IPESYyCMOTPEHO

4.6. CamocrosiTeJibHasi patoTa 00yYarIIUXCs
Bunsl camocTosTensHON paboOThI M €€ TPYIOEMKOCTh IPUBEIEHBI B Ta0IULE 7.

Tabymmma 7 — Bugsl caMOCTOSTENBHOM pabOTHI M €€ TPYAO0EMKOCTh

N Bcero, | Cemectp 3,
Bun camocrositensHoi paboThl
qac qac
1 2 3
W3yueHne TeOpeTHIecKoro Marepuasia
15 15
nucuuraabl (TO)
KypcoBoe npoextupoanue (KII, KP)
PacuerHo-rpaduueckue 3ananus (PI'3)
Brmonaenue pedepara (P)
[ToaroroBka K TeKyIieMy KOHTPOJIIO 35 35
ycneBaemoctu (TKVY)
Jowmamnee 3ananue (J13)
KonTponbubie pabotsl 3a0unnkoB (KP3)
IToaroToBka K MpoOMeXyTOYHOU 7 7
arrectaruu (I1A)
Bcero: o7 o7

5. IlepeyeHb y4eOHO-MeTOANYECKOT0 00ecneyeHHns

IS CAMOCTOSITEJILHO PatoThI 00YYAKIIMXCS N0 AUCHUTIIIHHE (MOIYJTIO)

yLIe6HO'MeTO,I[I/ILIeCKI/IC MaTepHraibl JJIA CaMOCTOSTEIbHOM pa6OTBI 06yan01111/1xc;1 YKa3aHbl B

.. 8-10.

6. Hepeqeﬂb MEYATHBIX U 3JICKTPOHHBIX y‘leﬁHbIX U31aHu

[lepedyeHb neyaTHBIX U 3JIEKTPOHHBIX Y4eOHBIX M3/1aHUI MpHBeieH B Tabaule 8.
Tabmuna 8— [lepeyeHp MeYaTHBIX U IIEKTPOHHBIX YUEOHBIX M3TaHUI

Komuectso
HK3EMILIIPOB B
Ug_ll_ng:[r;)/ec bubnuorpaduyeckas ccpiika 6H?KJEZ(E:K€
AIIEKTPOHHBIX
HK3EMILISIPOB)
W30panHble pa3fensl  MaTeMaTH4YeCKOW  JIOTMKU 19
yuebHoe mocobue / C. JI. lamopes ; C.-Iletep6. roc.
VH-T a’pokocM. mpubopoctpoenms. - CII6. : M3a-Bo
['VAII, 2018. - 288 c.
[519.6(075) H A.A. HabGeOun [{uckpeTrHast mareMatuka. — M: 5
13519.6/.8] Hayunsrit mup, 2010. — 509 c.
[519.7(075) A Huckpernas maremarrka. OCHOBHBIE TIOHSITHS TEOPUHU 77
48 519.6/.8] gucen: Mmetoauueckue ykaszanus/ C.-Iletep0. roc. yH-T
a’pokocM. pudopocTpoenus; coct. C. B. ®degopenko. -
CII6.: TOY BIIO "CII6I'YAIT", 2011. - 16 c.
[519.7(075) A HuckperHas marematuka. J[OMOJTHUTENbHbBIE TJIaBbl 83




48 519.6/.8] Teopuu uncen: meroanueckue ykazanus/ C.-Iletep0.
rocC. YH-T a3poKocM. npubopoctpoenus; coct. C. B.
®enopenko. - CI16.: [OY BIIO "CII6I'YAII", 2011.

http://e.lanbook. | Acanos M.O., bapauckuii B.A., Pacun B.B.
com/books/elem | Auckpernas maremaruka: rpadpl, MAaTPOHIBI,
ent.php?pll_cid | anroput™sl [Inexrponnbii pecype] - CIIO.:
=25&pl1_id=53 | U3narenscro «Jlanby, 2010. — 368 c.

6

http://znanium.c | Kannenan C. A. JluckpeTHas MaTeMaTHKa
om/bookread.ph | [DmexTponHsiii pecypc]: yuebnoe nmocodue / C.A.
p?book=119456 Kananenan. - M.: ®OPYM: UHOPA-M, 2007. - 224 c.

7. IlepeyeHb 3JIEKTPOHHBIX 00pPa30BaTeIbHBIX PeCypCcoB
MH(POPMALMOHHO-TEIEKOMMYHHUKAIIMOHHOU ceTn «HTepHeT»
Ilepeuens AIIEKTPOHHBIX 00pa3zoBaTeIbHbIX pecypcoB UH(pOPMaIMOHHO-
TEJIEKOMMYHUKAaMOHHON ceTtu «MHTepHeT», HEOOXOAUMBIX JMJIi OCBOCHHUS JUCLUILIMHBI
npuBe/ieH B Tadimie 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX OOpPa30BATEIBHBIX PECYPCOB HH(POPMALMOHHO-
TEJICKOMMYHHKAIMOHHOU ceTr «VHTepHeT»
Ne n/m HaumeHoBanue

He npenycmotpeno

8. IlepeueHb HHGPOPMALMOHHBIX TEXHOJIOTHii
8.1. [lepeyenp mTporpaMMHOTO 0OECHeUeHUs, HCIOIB3YEeMOTO TPH OCYIIECTBICHUN
00pa30BaTeNLHOTO Mpoliecca MO AUCHUIIIUHE.
[TepeueHs UCTIOIB3YEMOT0 TPOTPAMMHOTO OOECTICUeHUs TTpeicTaBicH B Tadsmie 10.

Tabmuua 10— IlepedyeHb nporpaMMHOro o0ecreyeHus

Ne m/m HanmenoBanue

He npenycmorpeno

8.2. Ilepeuenn MH(}OPMALIMOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3yEeMbIX npu
OCYIIECTBIICHUU 00pa30BaTEIHLHOTO MPoIlecca MO AUCIHILTHHE

[lepeuenbr uCHONB3yeMBIX HHPOPMAIIMOHHO-CIIPABOYHBIX CHCTEM TMPEJICTaBICH B
Tabauie 11.

Tabmuua 11— Ilepeyenb HHPOPMALMOHHO-CIIPABOYHBIX CUCTEM

Ne i/ HanmenoBanue

He npenycmorpeno

9. MarepuajbHO-TeXHUYecKas 0a3a
CoctaB MaTepuambHO-TEXHHUYECKON 0a3bl, HEOOXOAUMOW JJs  OCYIIECTBIICHUS
00pa30BaTeILHOTO TpoIiecca Mo TUCIUTUIHHE, TIPECTaBIeH B TabmuIel 2.

Tabnuna 12 — CoctaB MaTeprallbHO-TEXHIUYECKON 0a3bl

Ne HanmeHnoBanue cocTaBHON 4acTH Homep aynuropun
/T MaTepuaIbHO-TEXHUYECKON Oa3bl (Ipr HEOOXOTUMOCTH)



http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=536
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=536
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=536

1 | JlekuuoHHas ayauTopus 52.19; 52.17; 52.15

10. OueHouyHbIe cpeCTBA ISl IPOBEIEHUsI POMEKYTOUHOM aTTeCTAIUN
10.1. CocraB OICHOYHBIX CPEACTBIJIS TPOBEIACHUS IPOMEKYTOYHOH aTTeCTAI[HH
o0ydJaronuxcs no JUCHUTIINHE TpUBeeH B Tadsmie 13.
Tabnuna 13 — CocTaB OIEHOYHBIX CPEJCTB JJIsl IPOBEACHUS MPOMEKYTOYHON aTTeCTaIluu

By npomexxyTo4HON aTTecTanuu [TepedyeHb OIICHOUHBIX CPEACTB

3aueTr

CHmcoK BOMPOCOB;
TecTtsr;
3amaun.

10.2. B xauecTBe KpUTEpUEB OLIEHKH YPOBHS C(POPMUPOBAHHOCTH (OCBOCHHS) KOMIETEHIIUI

o0y4JarmuMucs

npuUMeHseTcs  S-OalibHas  [IKaida  OLEHKHM  C(OPMUPOBAHHOCTH

KOMIIETEHIINA, KOTOpas TmpuBeneHa B Tabmune 14. B TeueHme cemecTpa MOMKET
ucnonb3oBatbest 100-0aymibHas 1IKana MOAYJIbHO-PEMTHHIOBOM CHCTEMBbl YHUBEPCHUTETA,
[IpaBUjIa  MCIOJB30BAHUS  KOTOPOM, YCTaHOBJIEHBI COOTBETCTBYIOUIUM  JIOKAJIBHBIM
HOpMaTUBHBIM akToM ['Y AT

Tabmuna 14 —Kpurepun onleHKH ypoBHSI CQOPMHUPOBAHHOCTH KOMITETCHIIUH

Or11eHKa KOMITETEHIUI

5-0ayuipHad mIKama

XapakTepucTrka chOpMUPOBAHHBIX KOMITETEHIIMI

— oOyyaronuiicss IyOOKO M BCECTOPOHHE YCBOMJ IPOrPaMMHBIN
MaTepHal;

— YBEPEHHO, JIOTUYHO, [10CIE10BATEIbHO ¥ IPAMOTHO €0 U3J1araer;

— ONUPAasCh HA 3HAHUS OCHOBHON M JONOJHMUTENBHOH JIUTEpaTyphl,

«OTIIUYHOY J
GAITCHOY TECHO NPUBS3bIBAET YCBOCHHBIE HAYUHBIEC TTOJIOKEHUS C MPAKTUYECKON
JIeSATETLHOCTBIO HAIIPABJICHUS;
— yMesio 000CHOBBIBAET U apTyMEHTHUPYET BBIJBUTAEMBIE UM HJICH,
— JIeJIaeT BBIBOALI H 000OIIEHHS;
— cBOOOJIHO BJIAJICET CUCTEMOM ClIelMaTIN3uPOBAHHBIX TOHITUH.
— o0yyJaronuics TBEpI0 YCBOMII MPOTPAMMHBIN MaTepuai, TpaMOTHO U
M0 CYIIECTBY H3JaraeT €ro, ONHUPasCh HAa 3HAHUS OCHOBHOMU
JIUTEpaTypHl;
«XOpOIIION — HE JOIMYCKAET CYIIECTBEHHbIX HETOYHOCTEN; 5
— YBSI3BIBACT YCBOCHHBIE 3HAHUS C MPAKTHYECKOW JESITEIbHOCTHIO
«3auTeHO»
HaIlpaBJICHUS;
— apryMEHTUPYET Hay4YHbIE MTOJ0KEHNUS;
— JIeJIaeT BBIBOALI H 000OIIEHHS;
— BIIAJICET CHCTEMOM CIICIIMAIM3UPOBAHHBIX TTOHITHH.
— o0yyaromuiicss YCBOMJI TOJBKO OCHOBHOW IpPOrpaMMHBIA MaTepua,
M0 CYIIECTBY H3JaraeT €ro, ONMpasCh Ha 3HAHUS TOJHKO OCHOBHOM
JUTEPaTypHI;
(Y IORIIETRODHTETHHO | JIOTTYCKaeT HECYIIECTBEHHBIE OITMOKN U HETOYHOCTH; 3
GATTCHOY — UCTIBITBIBACT 3aTPYAHEHUS B MPAKTUYECKOM NPUMEHEHWW 3HAHWUMA
HaIpaBJICHUS,
— cl1abo apryMeHTHPYET HayuHbIE MTOJI0KCHHUS,
— 3aTpyAHsieTcs B GOpMyITUPOBaHUHU BBIBOJIOB M 00OOIICHU;
— YAaCTUYHO BJIAJICET CUCTEMOM CHEIMATU3UPOBAHHBIX MOHSITHH.
— oOyyJaronuiicss HE YCBOWJI 3HAYUTEIBHOM 4YacTH TMPOrPaMMHOTO
MaTrepuana;
(HEYTORIETRODHTSIHHO | JOMYCKaeT  CYHIECTBEHHBbIE  OIMUOKA U HG?TO‘{HOCTI/I npu
PacCMOTPEHHH MPOOJIEM B KOHKPETHOM HAMpPaBIICHUH,
«HE 3a4TEHO»

— WCHIBITHIBACT TPYAHOCTH B MIPAKTUUECKOM NMPUMEHEHUH 3HAHH;
— HE MOXKET apryMEHTHPOBATh HAYYHbIC MTOJIOKCHHUS;
— He (OPMYIHPYET BBIBOJAOB M 0000IICHHIA.




10.3

Tumnosnie KOHTPOJIbHBIC 3alaHUA UJIK UHBIC MaTCPUAJIbL.

Bomnpocsr (3amaun) asis sK3aMeHa mpecTaBiIeHbl B Tabmuie 15.

Tab6muia 15 — Borpocs! (3agaun) 115 2K3aMeHa

No /it [Tepedyens BonmpocoB (3a1a4) 1 IK3aMeHa Kon
UHAMKATOpa
Y4eOHBIM IIIAHOM HE MPEAYCMOTPEHO
Bompocsr (3agaun) s 3aueta / qudd. 3aueta npepcraBieHsl B Tabnuie 16.
Ta6mmma 16 — Boripocs! (3amaun) nist 3auera / audd. 3adera
Ne /i [Tepeuens BompocoB (3a1a4) ans 3adera / audd. 3auera Koz
UHAMKATOpa

1. MHoxxecTBa U AevcTBHUA Han HUMHU. CBolicTBa MHOXecTB. 3akoHbl | OIIK-1.3.1
anreOpbl MHOXKECTB.

2. Otnomenuss u ¢yukiuu. Kommosunuss OuHapubeix otHomenuid. | OIIK-1.3.1
HBEKTUBHBIC, CIOPBEKTUBHBIC U OMCKTUBHBIC (DYHKITUH.

3. OtHomEeHus SKBUBAJICHTHOCTH. PednexcuBnocts, | OIIK-1.3.1
CUMMMETPUYIHOCTh, AHTHUCUMMETPHYHOCTh, TPaH3UTUBHOCTh. BmuI
MaTpHIl, BEIPAXKAIOMIMX 3TH CBONCTBA.

4. OtHowenus nopsjaka. YactuuHelil nopsaok aneMeHToB MHoecTB. | OIIK-1.3.1
Junarpammsl Xacce.

5. OKBHUBAJICHTHEIC, KOHCYHBIC 1 OCCKOHECYHBIE MHOKECTBA. OIIK-1.3.1

6. Ot60p monMHOkecTB. Uncno nepectaHoBOK ¢ moBTopeHusiMu U 6e3 | OIIK-1.3.1
NOBTOpeHU. YNCIIo coueTaHnii C MOBTOPEHUSIMU U 0€3 MOBTOPEHUH.

7. bunom HproToHa u cBoiicTBa GMHOMUATIBHBIX KOO PUITEHTOB. OIIK-1.3.1

8. ITonHOMMANIbHAS TEOpEMA. OIIK-1.3.1

9. [TpousBonsmast ¢yukuus. Onepaunu B kiacce npousogsamux | OINK-1.3.1
¢ynkuuii.  IIpomsBomsume  QyHKIOMM — [OCIEIOBATEIbHOCTEH:
Oummoka! O0beKkT He MOKeT OBITH CO3IaH M3 KOAOB IoJIeil
penaktupoBanus. Omuoka! O0beKT He MOKeT OBITH CO31aH U3
KOJI0B 10J1eli peIaKTHPOBAaHHUS.

10. [TpousBonsmias GyHKIMS Ocae10BaTeAbHOCTH yrcen PuOoHaYYH. OIIK-1.3.1

11. MeTton pexkyppeHTHbIX cooTHoueHuil. BeBon ¢gopmynsl Ommodka! | OIIK-1.3.1
O0bekT He MoOKeT OBITH CO3JaH U3 KOAOB  IoOJIel
pelaKTHPOBAHUS..

12. Meton BriIroyeHud W wuckimroueHuid. Ilomcuer uwmciaa smementoB | OIIK-1.3.1
oobenuuennss Oumoka! O0beKT He MOXKeT ObITh co31aH U3 Koa0B | YK-1.B.2
noJieil peJaKTHPOBAHMUs. MHOKECTB.

13. dopMyna BKIOYEHUN M HUCKIIFOYEHHUM JUIsi MHOXecCTBa 31eMeHToB ¢ | OIIK-1.3.1
Oummoka! O0bekT He MOXkeT ObITh co3AaH M3 KoaoB moJei | YK-1.B.2
peIaKTHPOBAHUSI. COBMECTUMBIMU CBOHWCTBAMH.

14. VY4er BecoB B popMyIie BKIIOYCHUH U UCKIIOUYEHUH. OIIK-1.3.1

YK-1.3.2

15. 3amaya o ynciue 6ecropsakoB. DyHKIMs Ditepa. OIlK-1.3.1

16. I'padsl, Buasl rpadoB, crnocoObl ux 3anaHus. Mapmpytsl, nenu, | OIIK-1.3.1
ITUKJTBL.

17. Martpuiisl CBI3HOCTH, JOCTHIKUMOCTH M KOHTpAOCTHKUMOCTH rpada. | OIIK-1.3.1

18. MeTtpuryeckue XapakTepucTUKU rpada. OIIK-1.3.1

19. YnopsiiounBanue Iyr ¥ BEpUIMH oprpada. OIIK-1.3.1

20. BrisiBIeHHe MapuipyToB € 3aJlaHHBIM KojudecTBoM pebep. Meron | YK-1.B.2
[MumGenna. OIIK-1.3.1




21. Anroput™m JIeiKCTpPHI. OIIK-1.VY.1

22. Anroputm bemuimana — Mypa. OIIK-1.V.1

23. AJITOPUTM HAXOXKJIECHUS MAaKCUMAJIbHOIO ITYTH. YVK-2.V.3

24. Jepesbst. [locTpoeHrie MUHUMaIbHOIO OCTOBA. YK-2.V.3

25. OitnepoBsl rpadwl. [IpusHak sinepoBoctu rpada. Anroputm Onepu. | OIIK-1.V.1

26. ["amunbroHOBHI rpadsl. Teopema Ope. OIIK-1.V.1

27. @DyHIaMeHTaIbHBIE IUKIIBI, MATPHIA (YHIAMEHTAIBHBIX IIUKIIOB. OIIK-1.V.1

28. HezaBucumeie MHOxkecTBa rpada. JomuaupoBanue. Onenkn uncna | OIIK-1.V.1
BEPIIMHHOI HE3aBUCUMOCTH M YMCJIa JOMUHUPOBAHHUS.

29. Kinuku rpada. Anroputm BeiieneHus Kink B rpade. Marpuna knuk. | OIIK-1.V.1

30. [Tnanapuocts rpadoB. CpoiictBo romeomopdusma. Teopema | OIIK-1.Y.1
IToutpsaruna-KypaToBckoro. Yuciio rmiaHapHOCTH.

31. ANTOpUTM YKJIaZKH rpada Ha MI0CKOCTb. OIIK-1.3.1

32. Xpomaruyeckue rpadsl. ['mmoresa wyerbipex Kpacok. Ouenku | YK-2.V.3
XpPOMaTHYECKOI0 4ucia. AJITOPUTM IOCIIEOBATEIbHOM PACKpacKu
rpada.

33. IToroku B cersax. Teopema @opaa — Dankepcona. OIIK-1.VY.1

34. OnemeHThl cereBoro IutanupoBaHus. Kputuueckue mytu u cpoku. | OIIK-1.V.1
Pannue u mo3gHue cpoku cBepiieHusi coObiThii u pabot. Pesepsor | OIIK-1.3.1
BPEMEHH.

35. Jluneitnble rpaguku. OIIK-1.VY.1

[lepeuenr TeM [l KypCOBOTO MPOECKTUPOBAHUSA/BBIIIOIHEHUS KYpCOBOM pabOTHI
MpeICTaBICHBI B Tabwmie 17.
Tabnuna 17 — Ilepeyers TeM Juist KypCcOBOTO MPOEKTUPOBAHMSI/BBITIOIHEHUS KYPCOBOM pabOTHI

Ne /i [TprMepHBIii TepeueHb TeM ISl KypCOBOTO MTPOEKTUPOBAHUS/BBINIOIHEHUS
B KypCOBOH paboThI
Y4eOHbIM MJIaHOM HE IPEIYCMOTPEHO
BOHpOCBI AJi1 MMPOBEACHHUA HpOMe)KYTO‘{HOﬁ arreécraliu B BHUAC TCCTUPOBAHUA

npeJcTaBiIeHbl B Ta0nuie 18.

Tabnuua 18 — IIpumepHbIii epeueHb BOIIPOCOB Il TECTOB

. Kon
Ne n/n IIpuMepHBIii IepedeHb BOIIPOCOB ISl TECTOB
UHAMKATOpa

1 [IpounTaiiTe TEKCT U 3aIMILNATE Pa3BEPHYTHIN OTBET. OIIK-1.3.1
Bribepute cxemy BbiOOpa mpou3Bosiei Gyukiwn ais (N, r) coueranuii | OIK-1.Y.1
C OIpaHUYEHHBIM YHUCIIOM TOBTOPEHUH.

2 [IpounTaiiTe TEKCT U 3aIUIINTE Pa3BEPHYTHIN OTBET. OIlK-1.3.1
OnuiuTe MeTo1bl yuéTa KOJIMYEeCTBa JIEMEHTOB C COBMECTUMBIMU OIIK-1.¥.1
CBOMCTBAMH.

3 [IpounTaiiTe TEKCT U 3aIMILNUTE Pa3BEPHYTHIN OTBET. OIlK-1.3.1
Y CTaHOBUTH COOTBETCTBUE B METOJE KOPPEKTUPOBKHU MeTOK U ouepenu B | OIIK-1.V.1
anropurme bemmana - Mypa.

4 [IpounTaiiTe TEKCT U 3aIUIIUTE Pa3BEPHYTHIN OTBET. YK-1.3.2
VYkakurte mocie0BaTeIbHOCTh OYKB WM IIU(P B IepeBe MOUCKA KIUK VK-1.B.2
rpada.

5 YKaKuTe Bce CIOCOOBI MOCTPOCHUS Pa3pe30B MPH ONPeAeTCHIUN VK-2.V.3
min(max) moToka B CeTH.




Kiroun npaBUIbHBIX OTBETOB Ha TECTHI pa3MmeleHbl B [Ipunoxenun 1 x PIIJ] n naxonsarcs y

crienanuctoB 1o YMP kadenpst 41, 3amecTuTens 3aBeayroniero kageapon U pyKOBOIUTENS

00pa30BaTeNbHOIN POrpaMMBl.

CucreMa OIleHUBAaHHUA TECTOBLIX 3aJaHUN ITOKa3aHa B Tadiuie 18.1
Taomuua 18.1 — CucreMa oLieHUBaHUS TECTOBBIX 3aIaHUN

Ne VYkazaHus 110 OLICHUBAHUIO Pe3ynpTar onieHMBaHuA
(GaJLsIBl, MOJTyYEHHBIC 3a BBITIOJTHEHHUE \
XapaKTEePUCTHKA MPABUIBHOCTH OTBETA)

1 3aaHue 3aKpBITOTO THUIIA HA ITosHOE coBIIaZiEHUE C BEPHBIM OTBETOM
YCTaHOBJICHHE COOTBETCTBUS orieHuBaercs 1 0aniom, HeBEpHBINA OTBET
CUHMTACTCSI BEPHBIM, €CITU wim ero orcyrcreue — 0 6ayoB (6o
YCTaHOBJICHBI BCE COOTBETCTBUS YKa3bIBACTCS «BEPHO» \ «HEBEPHOY)
(mo3uLMK U3 OHOTO CTONOLA
BEPHO COIMOCTABJICHBI C MO3ULIUSIMU
JPyroro cTojouna)

2 3amaHue 3aKpHITOTO THIIA HA [TonHOE coBMazieHNe ¢ BEPHBIM OTBETOM
YCTaHOBJICHHE oreHuBaetcs | Gayiom, eciu AOmynIeHbI
MOCIIE0BATEIbHOCTH CUUTACTCS OIIMOKU WA OTBET OTCYTCTBYET — 0
BEPHBIM, €CITU NIPABMUIIBHO yKa3aHa | O0aJuioB (JIMOO yKa3bIBaeTCS «BEPHOM\
BCs MTOCIIEAOBATEIHHOCTh UGD «HEBEPHOY)

3 3ananne koMOMHUpoBaHHOTO TNa | [loHOE coBMazieHne C BEPHBIM OTBETOM
C BBIOOPOM OZHOT'O BEPHOTO OTBETa | OlleHHWBaeTcs 1 GaiioM, HEBEPHBII OTBET
U3 YEThIPEX NPEIOKEHHBIX U uiu ero orcyrcraue — 0 6aios (1100
000CHOBaHHMEM BBIOOpA CUMTACTCS | YKA3bIBACTCS «BEPHO»\ KHEBEPHOY)
BEPHBIM, €CITH MPABIIILHO YKa3aHa
udpa v MPUBEACHBI KOHKPETHBIE
apryMEHTHI, UCTIOIb3yeMbIE TIPU
BbIOOpE OTBETA

4 3amanre KoMOMHUPOBaHHOTO TUMa | [ToHOE coBMazeHne ¢ BEPHBIM OTBETOM
C BBIOOPOM HECKOJIbKMX BapHAHTOB | OLleHMBaeTcs 1 OanioM, eciu JOMyIeHbl
OTBETA U3 MPEITIOKECHHBIX U OIMOKH WA OTBET OTCYTCTBYeT — 0
pa3BepHYTHIM 0OOCHOBAaHUEM 0a10B (7100 yKa3hIBAECTCS «BEPHON\
BHIOOpA CUMTACTCSI BEPHBIM, €CIIH KHEBEPHOY)

MPAaBUJILHO YKa3aHbI IIU(PPHI U
MIPUBE/ICHBI KOHKPETHBIC
apTryMEHTBHI, UCIIOJIb3yeMbIe MPU
BbIOOPE OTBETOB
5 3aanue OTKPBHITOTO THIIA C [TpaBUIIbHEIN OTBET 3a 3a7aHKe

pPa3BEPHYTHIM OTBETOM CUUTAETCS
BEPHBIM, €CJIA OTBET COBIIAJIAET C
ATAJIOHHBIM 1O COAEPKAHUIO U
MOJHOTE

OIIEHWBAeTcs B 3 OaJura, eci IOIyIeHa
oJiHa OIIMOKa \ HETOYHOCTbH \ OTBET
MIpaBUJILHBIN, HO HE TIOJIHBIN - 1 Oai,
€CITU JIoMyIneHo Oosee 1 omuoOku \ oTBET
HETpaBUIbHBIH \ 0TBET OTCYTCTBYET — O
0aioB (1100 yKa3bIBACTCS «BEPHONM\
CHEBEPHOY)

WNHCTpyKITHs 110 BHITIOIHEHUIO TECTOBOTO 3a/IaHUS HAXOAUTCs B Ta0bmuie 18.2.
Tabnuna 18.2 - UHCTpyKIMS 10 BBIMOJIHEHUIO TECTOBOTO 3aJaHUs

Ne

Tun 3aganus

NucTpykius




1 3aganue 3akpbIToro Thuna Ha | [IpounTaliTe TEKCT U YCTAHOBUTE COOTBETCTBHUE.
ycTaHOBJIEHHE cOOTBeTCTBUs | K KaXk10#1 MO3UIMK, TaHHOU B JIEBOM CTOJIOIIE,
no0epuTe COOTBETCTBYIOIIYIO TO3UIIUIO B
IIPAaBOM CTOJIOLIE
2 3ananue 3akppIToro Tuna Ha | [IpounTaiiTe TEKCT U YCTAaHOBUTE
YCTaHOBJICHUE II0CJIEI0BATEIBHOCTh
MIOCJIEI0BATEIbHOCTH 3anuInTe COOTBETCTBYIOLIYIO
MOCJIEIOBATENBHOCTh OYKB CJI€Ba HAIIPaBO
3 3ananue komOuHupoBanHoro | I[IpounTaiiTe TeKcT, BbIOEPUTE PABUIIbHBIN
THUIIA C BBIOOPOM OJIHOTO OTBET U 3alUUINTE apTyMEHTHI,
BEPHOI'0 OTBETA U3 YEThIpEX | 0OOCHOBBIBAIOIIKE BEIOOP OTBETA
IPEJIOKEHHBIX U
000CHOBaHHEM BBIOOpA
4 3ananue komOuHupoBaHHoro | I[IpouunTaiiTe TeKCT, BEIOEPUTE MIPaBUIIbHbBIE
THUIIA C BBIOOPOM HECKOJIBKUX | BAPUAHTHI OTBETA U 3AMHILIUTE ApTYMEHTHI,
BapHaHTOB OTBETA U3 000CHOBBIBAIOIINE BEIOOP OTBETOB
MPEAJIOKEHHBIX U
pa3BepHYTHIM 00OOCHOBAaHUEM
BBIOOpA
3) 3a/laHue OTKPBITOTO THUIIA C IIpounTaiiTe TEKCT U 3aIUILINTE PA3BEPHYTHII
pPa3BEPHYTHIM OTBETOM 000CHOBaHHBIN OTBET

[lepeueHb TeM KOHTPOJBHBIX PabOT MO MUCHUIUITHHE OOYYAIOIIUXCS 3a09HON (hOPMBI
oOy4eHus1, mpeacTaBieHbl B Tabnuie 19.

Tabmuna 19 — [lepedeHb KOHTPOJIBHBIX PadOT

Ne n/mt IlepeyeHb KOHTPOJIBHBIX PAOOT

1 HaxoxaeHre MUHUMAJIBHOTO 10 BECY yTH B OPUEHTUPOBAHHOM rpade
METOAOM [IeHKCTpHI;

2 HaxoxaeHne MaKCMMaJIbHOTO 0 BeCy IIyTH B OpPUEHTUPOBAHHOMU Trpade
MEPEYUCIUTEIBHBIM METOIOM;

3 HaxoxeHrne MUHMMAJIBHOT'O 110 BECy IyTH B OPUEHTHPOBAHHOM rpade
MetoqoM bemmmana-Mypa;

4  HaxoxeHrne MUHUMAaJIbHOI'O 110 BECY OCTOBAa HEOPUEHTHPOBAHHOTO

rpada o meroay Ommxkaitiero cocena (Ipuma);

HaxoxneHne MakcuManbHOTO TOTOKA B OPUEHTUPOBAHHOM rpade;

[TocTpoeHne U HaxOX/IEHUE XapaKTEPUCTHK CETEBOro rpaduka;

7 TlocTpoeHue U HaXOXKACHUE XapaKTEPUCTUK JIMHEITHOTO rpaduka;

o o1

10.4 MeToauveckre MaTepUaIbl, OINPEICIISAIONINE TMPOICAYPhl OICHUBAHHUS WHIUKATOPOB,
XapaKTepU3YIOMIMX dTanbl (OPMUPOBAHUS KOMIIETCHIIMH, COJAEPKATCi B  JIOKAJIbHBIX
HOpMaTuBHBIX akTax ['YAII, pernmamMeHTHPYIOMMX NOPSAOK U TPOLIEAYPY TPOBEACHUS TEKYILIETO
KOHTPOJISI YCTIEBAEMOCTH U MIPOMEKYTOUHOU aTTectanuu odoydaromuxcs ['YAIL

11 Metoauyeckue yKa3aHus JJIs 00y4AIOUIMXCS 110 OCBOEHUIO U CIUNIHHbI

11.1 Meroauveckrue yKazaHUsA i1 OOYYarONIUXCS TI0 OCBOCHHIO JICKIIMOHHOTO

MarepHaa.




OcHOBHOE Ha3HA4Y€HUE JIEKIIMOHHOTO MaTepuana — JIOTUYECKH CTPONMHOE, CHUCTEMHOE,
riyOOKOe U sICHOE H3JIoKEeHHMe ydeOHoro marepuana. Ha3HaueHue COBpEMEHHOHM JIEKIIMU B
paMKax IUCIMIUIMHBI HE B TOM, YTOOBI MOJYYUTHh BCIO MH(POPMAILUIO 1O TEME, a B OCBOCHUU
(GyHAaMEHTaIbHBIX NpoOJEeM JUCHMIUIMHBI, METOJOB HAayyHOrO IIO3HAHMS, HOBEHIIMX
JOCTYIKEHUI HaydyHOW MBICTU. B yueOHOM mporiecce JIEKIUsS BBIMOIHSIET METOJI0JIOTHIECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (YHKIMU. JIeKIus packpblBaeT NOHATUIHBIN anmapar
KOHKPETHOW 0o0yiacTH 3HaHUs, €€ MpoOJieMbl, AAaeT IEeIbHOE MPEACTaBICHUE O IUCIHILIMHE,
IIOKA3bIBAET B3aUMOCBS3b C IPYTUMU JUCLUIIIIMHAMM.

[lnanupyemMble pe3yabTaThl IPH OCBOSHUH 00YYaIOIMIMMUCS JIGKIIMOHHOTO MaTepHraa;

— TIOJYy4YEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBSA3aHHBIX 3HAaHUN, YPOBECHb
KOTOPBIX OIPEEIISIETCS LEIEBOW YCTAaHOBKOM K Ka)KJ10M KOHKPETHOMU TEME;

— TOJIyY€HHE OIbITa TBOPUYECKOM pabOThl COBMECTHO € IPENOJaBaTEIEM;

— pa3BuTHE NPOPECCHOHATBHO-IENOBBIX  KauyecTB, JIIOOBM K IpeAMETYy H
CaMOCTOSITEJIBHOTO TBOPYECKOI'O MBIILITICHHUS.

— TOsiBJIIEHHE HEOOXOAMMOT0 HHTEpEeca, HEOOXOAUMOTO ISl CAMOCTOSTEILHON pabOThI;

— TOJy4YyeHUE 3HAHUNW O COBPEMEHHOM YPOBHE pa3BUTHS HAyKM M TEXHUKH U O
IIPOTHO3€ UX Pa3BUTHSI HA OJIMKaiIlne Tobl;

— HayuyuTbCs METOJUYECKH oOpabaTbiBaTh MaTepuasl (BbIACIATH TJIaBHBIE MBICIU U
IIOJIOKEHUS, IPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATh HUX B  Pa3jIM4YHBIX
(bopMyIupoBKax);

— MOJIyueHHE TOYHOI'O IOHUMAaHHUs BCEX HEOOXOIUMBIX TEPMUHOB U TOHSATHH.

JlekuMOHHBI MaTepuan MOXET COIPOBOXKIATBCA JAEMOHCTpalUed CIIAiIo0B W
UCIOJIb30BAaHUEM PA3aTOYHOI0 MaTepuallia IpH MPOBEIEHUH KOPOTKHX JTUCKYCCHH 00
O0COOEHHOCTSX IPUMEHEHUSI OT/AEIbHBIX TEMATUK 110 TUCHUIUINHE.

CrpyKTypa npefocTaBieHusl JEKINOHHOIO MaTepuaa:

Jlekuus 1. UndpopmMannoHHas JeKnus.

MmuoxectBo. PaBeHcTBO MHOXKecTB. IlogmuoxkecTBo. IlycToe MHOXKECTBO, YHUBEPCYM.
Juarpammsl Ditnepa-Benna. bynean. CrocoOsl 3a1aHust MHOKeCTB. OCHOBHBIE OIepaliu
HaJ MHO)KecTBaMU. AnreOpa MHOXECTB, €€ OCHOBHbIE (DOPMyJbl, 3aKOHBI aJIreOpsl
MHOXecTB. llonstne OyneBoi anreOpbl. Anredpa MHOXECTB Kak MOJeNnb OyleBoil
anredpsl. KOHCTUTYEHTHI.

Jlekuus 2. UnpopMannoHHas JeKIus.

JlexapToBbl pou3BeeHUsT MHOXKeCTB. buHapHble oTHOIIEHUs. OTOOpaXKeHUsI MHOYKECTB.
OO0pa3bl, mpooOpa3bl, oOpaTHbIE OTOOpakeHUs, BHABI OTOOpaxeHuil. DyHKIUU, HX
cBoiicTBa. buHapHbIe OTHOIIEHUS ClIEUAIbHOTO BUua. OTHOIIEHUS OPSAAKA.

Jleknms 3. IIpobaemuas jJekuus.

OKBUBaJEHTHOCTh U MOILHOCTh MHOeCTB. KapauHanpHble 4Kcia, 1IKajga KapIuHaIbHbIX
yucen. Koneunsle, 6eckOHEUHbIE, CYETHBIE, OeCCUETHBIE, KOHTHHYaJIbHBIE MHOKECTBA, X
cBoMcTBa. ApudmeTnka KapAMHAIBHBIX dncel. OOCyXIeHHE TOHSATHS MaTeMaTHYECKOU
0ECKOHEUHOCTH Ha MPUMeEpE IIKAJIbI allehOB U MUPOBO33PEHUYECKAs. POJIb ITOTO TOHATHS.
Jlexkuus 4. UndopmanuoHHasi JJeKIMUs.

Bri6opku. [IpaBuna cymmel u npousBenenus. [lepectaHoBKH, pa3MeIIeHuUs, COUETaHUS C
MOBTOpPEHUSIMH U 6e3 noBTopeHuil. bunom HproToHa, monmuHOMHaIBHAS TEOpEMA.
CBoiicTBa OMHOMHATIBHBIX KOAPPHUIIMEHTOB.

Jlekuus 5. UndgopmanuoHHasi JJeKIMUs.

MeTtoa peKyppeHTHBIX COOTHOIIEHUH, U ero NCIOIb30BaHuE JUIs BbIBOJA (hopmy,
CBS3BIBAIOIIMX OMHOMHANIBbHBIE KOd(hdumeHTsl. [Ipon3Boasimue pyHKum,
HKCHOHEHIIMATIbHbIE TPOU3BOAAIINE (DYHKIIMU, NeHCTBHUS Haa HUMH. [IpousBonsiime
(GYHKLIMU HEKOTOPBIX KOMOMHATOPHBIX IOCIE0BATENILHOCTEH (C OrpaHUYEHHBIM U
HEOTrpaHUYEHHBIM YHMCIIOM NOBTOpeHUM ). OTHOPOIHBIE U HEOIHOPOAHBIE INHENHBIE
PEKYPPEHTHBIE COOTHOLICHHS.

Jlekuus 6. UndpopMannoHHas JeKnus.




®dopmyna BKIIOYCHUH U UCKITIOYCHHH. BBIBOI 1 00CYKIEHIE COOTBETCTBYIOMINX (HOPMYIL.
[IprMeHeHre NpUHIUIIA BKIIOUYEHUH U UCKITIOYEHHU K PEIIEHUIO HEKOTOPBIX
KOMOMHATOPHBIX 33]1a4.

Jlexkuus 7. .IlpoGaemMHas jJexkuusi.

Yuér BecoB B (opMyre BKIHOYCHHH W HCKIoueHud. DyHkumm ODitniepa u MéEbuyca.

Pa3bop u pemenue 3amay NPaKTUUYECKOIO COJAEP)KAHUSA C MCIIOJNB30BAHMEM BECOB B
dopMyne BKIIOYCHHN W UCKIodeHWd. DyHKIMsA Diliepa U MOPOXKIAEMBIH €10 Kiiacce
KOMOMHATOPHBIX 33]1a4.

Jlekuus 8. UndopmanmoHHasi JJeKIus.

I'pad (oprpad), ero snementsl. Bunsl rpados (oprpagos). OTHOLMICHHS MEXKITY
anemeHTamu rpada (oprpada). CriocoOsl 3ananus. CteneHb BepmuHbl. M3omopduzm.
CaszHocTh. MapmipyTsl B rpadax. Teopemsl 0 MapiipyTax u nukiax. Onpenenenne
MapIIpyTOB, COCTOALINX U3 PUKCUPOBAHHOTO KOJUUECTBa pedep. YopsioueHue ayr u
BepwuH oprpada, anroputm dankepcoHa.

Jlekuus 9. UndopmanuoHHasi JJeKIus.

Teopemsl 0 MapiIpyTax 1 HukiIax (mpogojnkeHue). Anroputmsl Jlelkcerpel u bemimana-
Mypa, anropuT™ BBIYHCIEHUS MAaKCUMAIBHOTO IO BECY MMyTH. MapmipyThl U MMyTH
(nponomxenue). lepeBo (opaepeBo). KopHesbie, OuHapHbIe 1epeBbs. Teopembl 0
nepeBbsix. O6xo/1bI rpadoB. DUIEPOBI U TAMUIBTOHOBBI IUKIIBL. AnroputM Dnepu.
Jlexnus 10. Ilpodaemuast Jekuus.

OdyHaamMeHTanbHbIe UKIBL. MaTpuna ¢pyHIaMeHTaIbHBIX TUKIIOB. Pemenue
AKCTPEMAIILHBIX 3a71a4 TEOPUH TPadoB (IKCTPEMATLHBIC OCTOBHI). AJITOPUTM OJIMKANIIIETO
cocefia MOCTPOEHHS OCTOBA JIEpPeBa.

Jlekums 11. UndopmannonHas JeKuus.

[Tnanapusie u xpomaruueckue rpadpl. YUCI0 MIIaHAPHOCTH U XPOMATHYECKOE YHCIIO U UX
OIICHKU. ANITOPUTM YKJIaJIKu Tpada Ha miockocT. Packpacku rpados.

Jlexknus 12. IlpodaemHuast iekuusi.

Teopema o "eTbIpex Kpackax v UCTOpHS e€ ToKa3aTeabcTBa. PaccMoTpenne u
JI0Ka3aTeNbCTBO TEOPEMBI O MATH KpacKax.

Jleknus 13. UndopmaumnoHHnas jieKiusi.

Onpenenenus IBYXIMOIIOCHON HAMpPaBICHHON CETH, MOTOKA. 3aJja4a 0 MAKCUMAIIbHOM
notoke. Pa3zpes. Teopema Popna-dankepcona.

Kputnueckue mytH, paboTsl, pe3epBbl. PesepBbl 11 coObITUI U paboOT ceTeBoro rpadga.
Pacuér pe3epBoB no rpaduky, OTBETHI Ha BOIIPOCHI 3a/1a4 pacuéTHO-Tpaduueckoit padoThl.
Jlekuuu 14-15. .Ilpo6emHuas jgekuus.

Jluneitnole rpaduku. [lnanupoBanue morpebnenus pecypca mno maram. OOcyxiaeHue u
BBIYHCIICHUE YUCIOBBIX XapaKTePUCTHUK 3aJaHHOMN ceTU (TIPOEKTA).

11.2 Mertoanyeckre ykasaHus i OOYJalOmUMXCs IO YJ4acTHIO B ceMuHapax (e
npeodycMompeHo yueOHbiM NIAHOM NO OAHHOU OUCYUNTIUHE)
11.3 Metoauueckue ykazaHus JUisi OOy4aroUIMXcs MO MPOXOKIEHUIO MPaKTHYECKHX

3aHATHH (NPedyCMOmMpPeHO Y4eOHbIM NIAHOM N0 OAHHOU OUCYUNTIUHE)

[IpakTryeckoe 3aHATHE SIBISETCS OAHON W3 OCHOBHBIX (DOpPM OpraHHM3amuu y4eOHOTO
npoliecca, 3aKIIoYaroniascs B BBITOJHEHUN 00YJalOUIMMHUCS 10T pYKOBOJICTBOM ITpEToiaBaTess
KOMIUIEKCAa YYEOHBIX 3aJaHWi C MENbI0 YCBOSHHSI HAyYHO-TEOPETUYECKHX OCHOB Yy4eOHOMU
JUCLUTUTMHBL, TPUOOPETEeHNs] YMEHUN M HaBBIKOB, OIbITA TBOPUECKON JESITEIbHOCTH.

enbro mpakTUYECKOTo 3aHATHS sl 00y4aroIIerocs SBISETCS MPUBUTHE 00YYarOIIMMCS
YMEHUH 1 HaBBIKOB MPAKTUYECKOH JIEATENTbHOCTH 110 U3y4aeMON JUCHUIUINHE.

[Tmanupyemble pe3yabTaThl IPH OCBOSHUH 00YUJAIONIMMCS TIPAKTUIECKUAX 3aHATHI:

— 3aKperuvieHue, YriayOJieHHe, pacIIUpeHHe M JeTalu3alis 3HAHWHA TpH pEIIeHUH
KOHKPETHBIX 3a]1a4;

— pa3BUTHE TIO3HABATEJBHBIX CIOCOOHOCTEH, CaMOCTOSITEILHOCTH  MBIIUICHUS,
TBOPYECKOUN aKTUBHOCTH;



— OBIIAQJICHHEC HOBBIMH METOJaMH M METOJUKAMU HW3YYCHHUS KOHKPETHOH y4eOHOI
JMCIIUTIIMHEL,

— BBIPA0OTKA CIOCOOHOCTH JIOTHYECKOTO OCMBICICHHSI TONYyYEHHBIX 3HAHUU IS
BBITIOJTHEHMS 3aJJaHUI;

— obecrieyeHHe palMOHAIBHOTO COYETAHHUS KOJUICKTMBHON M MHIWBHUAYAIbHOW (GopM
00yJeHUsI.

TDC6OBaHI/I${ K IIPOBEICHHIO IPAKTUYCCKUX 3aHATHI

[IpakTryeckue 3aHATHS TPOBOJATCS B ayAUTOPUH B (OPME AUCKYCCHM, pEIICHUs 3a/ad,
OTBETOB HAa TEOPETUYECKUE BOIIPOCHI, 3aTPOHYTBIX B IIPEABIAYINUX JIEKIUAX U T.I1. IIpumepHsIit
IUIaH 3TUX 3aHATUN 110 JUCHUILIMHE J{UCKpeTHas MaTeMaTuKa MOKET ObITh TaKUM:

IpakTuyeckue 3ansaTus Ne 1-2.

Anrebpa MHOXecTB, €€ OCHOBHbIe (opmMmyinbl. PemeHue 3amady Ha J0Ka3aTeslbCTBO
TOXKJIECTB M TpadUyecKoe MPEICTaBICHHE MHOXKECTB M JCHCTBHIA C HUMH. J[eKapTOBBI
IIPOU3BE/ICHNS MHOXKECTB. buHapHble OoTHOHIEHMs. JlOKa3aTeIbCTBO CBOWCTB AEKapTOBa
MPOU3BEACHNS, OMHAPHBIX OTHOWEHWH (yHKIMHA. OTHOIIEHHS MOpsAIKA. DIIEMEHTapHbIE
GyHKIIMM W UX CBoOicTBa pedrieKcUBHOCTH (MppedIeKCUBHOCTH), CUMMETPUYHOCTH,
AHTUCUMMETPUYHOCTH, TPAH3UTUBHOCTU U SKBUBAJIEHTHOCTH.

IIpakTHyeckoe 3ansaTue Ne 3.

Koneunsie, OeckoHeuHbIE, CUETHBIC, OECCUETHBIC, KOHTHHYaJbHBIE MHOXECTBA, HX
cBoiicTBa. /[leiicTBUS Haj KapIWMHAIbHBIMU 4YMCIaMH. PelleHus npocredmMx 3anad Ha
KOHEYHbIE, CYCTHBIE M HECUETHBIE MHOXKECTBA, UX MOLUIHOCTU M COOTHOIIECHHUS.
IpakTuyeckne 3anaTus Ne 4-5.

Bri6opku. [lpaBuna cymmel u npousBenenus. IlepectaHoBky, pa3MelieHus, COYETaHUs C
MOBTOPEHUSIMH U 0€3 MOBTOpeHu. Perienne npocThix nepeurcanuTeabHbIX 3a/1au.
JlexapTOBBI POU3BENCHNS MHOKECTB. buHapHbIe OTHOIIEHN. [|0Ka3aTenbCTBO CBOMCTB
JIeKapTOBa MPOM3BEACHNUS, OMHAPHBIX OTHOIIEHUH (QpyHKIMHA. OTHOIIEHUS MOpAAKA.
DOnemeHTapHble (QYHKIIMU U UX CBOMCTBa pedieKCUBHOCTHU (MPPEQPIIEKCUBHOCTH),
CUMMETPUYHOCTH, AHTUCUMMETPUYHOCTHU, TPAH3UTUBHOCTH U SKBUBAJIEHTHOCTH.
IIpakTnuyeckue 3anaTHA Ne 6-7.

[IpousBonsuine pyHKINN, SKCIOHEHIMAIbHbIE TPOU3BOASIINE QYHKIUH, NEHCTBUS HAJl
HumH. [TponsBonsime GyHKINN HEKOTOPBIX KOMOMHATOPHBIX MOCIIEI0BATEIbHOCTEH.
Meroa peKyppeHTHBIX COOTHOIICHUN. Pellenne TMHEeNHbIX pEKYPPEHTHBIX YPaBHEHUH €
MOCTOSIHHBIMU K03 puumentamu. @opmysa BKIIOUECHUH U UcKITtodeHni. [Ipumenenue
MIPUHIIMIIA BKJIFOUEHUH U UCKIIFOUEHUH K PELIEHUI0 HEKOTOPBIX KOMOMHATOPHBIX 3a/1a4.
dopmyna BKIIOUEHUH U UCKIoueHn. Pa36op 1 perienune 3a1a4 npakTHYECKOro
COJIEpKaHusl C MUCITIOJIb30BaHHEM BECOB B (hOpMyJie BKIIIOUEHUH U HcKiItoueHui. DyHKIus
Ditnepa 1 MOPOXKIAEMBIH €10 KJlacC KOMOMHATOPHBIX 3ajay.

Mpakruyeckue 3ansaTHsa Ne§-9.

Pemienue 3a1a4 Ha criocoObl 331aHus TpadoB MO MAaTPUIIAM CMEKHOCTU BEPLIHH,
CMEXHOCTH p&dep 1 MHIMaeHM. HaxoxaeHre MapipyToB, COCTOSLINX U3
(UKCUPOBAHHOTO KOJIMUYECTBA pedep. YopsaaoueHue Ayr U BeplInH oprpada, alroputm
QPankepcoHa. Anroput™ J{eNKCTpBl.

IIpakTnuyeckue 3ansaTus Ne 10-11.

3aauy Ha BBIYMCIICHHE MAKCUMAaJIbHOTO MyTH, anroputM bemnmana-Mypa, noctpoenue
MUHHMAaJILHOTO OCTOBa Tpada. DNUIepoBbl U TaMUIBTOHOBBI IUKJIBL. Anroput™ depu.
AnroputMm I[Ipuma noctpoenust ocTosa JiepeBa. Beranciienne Kivk opiepaBa, HOCTPOCHUE
MaTpHULIbI KIHMK. BelunciieHne 4ucaoBbIX XapaKTEpUCTUK JEPEBHEB.

IIpakTuyeckoe 3ansaTue Ne 12-14.



Anroputm yknanku rpada Ha miockocTd. [IpakTudeckuii anroput™ packpacku rpagos.
Pemenue npumepoB 1o HHANBUAYAIBHBIM BapuaHTaM. Penienue 3a1a4 Ha miiaHapHbIE
rpadbl. Packpacku rpadoB. Penenne npuMepoB Mo WHANBUIYATLHBIM BapHAHTaM.
IIpakTuyeckoe 3ansaTue Ne 15-17.

UucnoBble XapaKTEPUCTUKHU TUIAHAPHOCTHU U IIBETHOCTH, OJIUH U3 aJITOPUTMOB YKIIAJIK1
rpadoB. Xpomaruueckue rpadol. Packpacku rpadoB. Yiianka rpada Ha IIIOCKOCTH.
Pacuér ynciioBbIX XapaKTePUCTHK IUIAHAPHOCTH U [IBeTHOCTU. Pa30op 3amad pacuéTHo-
rpadguveckoit padbotel. OTBETH Ha Bompockl o PI'P.

114 Meronuveckue yka3aHus Il OOYYarOIIUXCS MO BBHIMOJHEHUIO JTAOOPaTOPHBIX
pabort (ne npedycmompeno yuebrvim NIAHOM RO OAHHOU OUCYUNTUHE)

115 Meroauueckue ykazaHus I OOYYAIOMUXCS TIO MPOXOXKICHUIO KYpPCOBOTO
POEKTUPOBAHUS/BBITIONHEHHS KYPCOBOH paboThl (He npedycmompeno yueOviM NAAHOM NO
O0aHHOU oucyuniuHe)

11.6 Meroauueckue yKa3aHUS TS oOyuaromuxcst 1o MTPOX 0XKICHUFO
CaMOCTOSITENIbHOIN paObOThI

B xoze BBIOTHEHUS CaMOCTOSATENbHONW pabOThI, OOYUYAIOUIUICS BBIMOIHSAET paboTy MO
3aJJaHUI0 ¥ TIPU METOJIUYECKOM PYKOBOJCTBE IPEIoaBaTelisi, HO 0e3 ero HermocpeJaCTBEHHOTO
y4acTusl.

s oOydarommxcsi 1Mo 3a09HON (opMe OOyYeHHs, CaMOCTOSTEIbHAs padoTa MOXKET
BKJIIOYATh B ce0s KOHTPOJIBbHYIO padoTy.

B mpouecce BBIMOMHEHHSI CaMOCTOSITENLHOW paboThl, y oOydaromerocst (GopMHupyeTcs
1enecoo0pa3Hoe IIaHUPOBaHUE Pabouero BpeMeHH, KOTOPOe MO3BOJISIET UM Pa3BUBATh YMEHUS
¥ HaBBIKA B YCBOGHHWW W CHCTEMAaTH3allMU MPUOOPETaeMbIX 3HAHWM, O00CCIICUYMBACT BBICOKUM
YPOBEHb YCHEBAEMOCTH B TMEPHOJ OOY4YEHHs, TMOMOTaeT TOJYyYUTh HABBIKA TOBBIIICHUS
MpoQeCCHOHAIBHOTO YPOBHSI.

MetoauyeckumMi  MaTepuaiaMH,  HAMNpaBJSIONIMMH  CaMOCTOSITENbHYIO  paboTy
00yJarONUX CSSBIISIOTCS:

—  y4eOHO-METOAMYECKH MaTepHal Mo JUCIHUILINHE;

—  METOJMYECKHE YKa3aHHS MO BBHIMOJHEHUIO KOHTPOIBHBIX PaldOT (g 00yJaromuxcs
10 3a04HOU (hopme 0OyueHus).

11.7 Meronuueckue ykazaHus [ OOy4arOUIMXCAd IO MPOXOXKICHHUIO TEKYIIETro
KOHTpOJI YCIIEBAEMOCTH.

Texkymuil KOHTPOJb YCIEBAEMOCTH NIPEIyCMaTPUBAET KOHTPOJIb KadecTBa 3HAHUU
00y4aroIuxcsl, OCYIIECTBISEMOI0 B TEUEHUE CeMecTpa C LIeJbI0 OLEHMBAHUS XO0Jla OCBOEHUS
JUCLIUATIIINHBI.

OneHnBaHue YpOBHS Y4€OHBIX JOCTHIKEHUH CTYAEHTa OCYIIECTBISETCS MOCPEICTBOM
TEKYyILIEro, pyOeKHOT0 M MPOMEXKYTOYHOIO KOHTpPOJIi B cOOTBEeTCTBMM ¢ [lososkeHHeM o
MOPSIIKE IPOBENCHUS IPOMEXYTOUHOM arTectanuu cTyAeHToB ['Y All; [lonoxenneM o Texyiiem
KOHTpOJIE ycreBaeMocTH cTyaeHToB [ YAIL

OT4er Mo MpakTHYECKON paboTe MPEICTaBIAETCS B PYKONHMCHOM WM T€YaTHOM BHJIE.
3ammrTa oTyeTa MPOXOAUT B (opMe JIOKIaJa CTyIEHTa M0 BBHIOJHEHHOM paboTe W OTBETOB Ha
BOIIPOCHI ITPETIOAABATEIS.

B cnywae ecnu odopmieHune oTdeTa M TOBEJCHHME CTYAECHTAa BO BpEMs 3allIUTHI
COOTBETCTBYIOT YKa3aHHBIM TpeOOBaHUSAM, CTYAEHT IIOJIydaeT MaKCHUMaJbHOE KOJHMYECTBO
0aoB.

OCHOBaHUSIMH JIJISI CHIDKSHHSI KOJIMUeCcTBa OAJUIOB B JIMana3oHe OT Max 1o MIN sBISIOTCS:

- HEOPEKHOE BHIMOJIHEHUE,

- HU3KOE Ka4yecTBO TpaduiecKoro marepraia (HEBEpHBIM BHIOOP MacIiTada depTexeH,
OTCYTCTBHE YKa3aHUs €IMHUI] N3MEPEHHUs Ha TpadrKax).



Otuer He MOXKeT ObITh PUHSAT U TIOAJICKUT JOPAOOTKE B CIIydae:
—  OTCYTCTBHS HEOOXOAMMBIX Pa3/IeNoB,
—  HEKOPPEKTHOU 00pabOTKH pe3yIbTaToB U3MEPEHHH,

—  HEBEpHBIC OTBETHI HA BOMPOCHI MPEHOAABATEINsl, PACKPBIBAIOIINE CYTh Ja00PaTOPHOM
paboTHI.

11.8 Meroauyeckue ykasaHus JJis O0yUYaIOUIUXCS IO TIPOXOKICHUIO TPOMEKYTOTHOMN
aTTECTALUN.

[Ipomexxyrounass  arrectanusi  OoOy4yaroIIMXCs ~ HpPEAyCMaTpUBaeT  OLIGHUBAHHE
IIPOMEKYTOUHBIX M OKOHYATEJIbHBIX PE3yJbTaTOB 00yueHus 1o aucuuiuinHe. OHa BKIJIIOYAET B
ceos:

— 3auyeT — 3To (hopMa OLEHKU 3HAHUH, MMOJyYECHHBIX O0YyYarOUIMMCS B XOJl€ U3yUCHMS
y4eOHOI IUCIUIUIMHBI B LEJIOM MM IPOMEXYTOUYHas (110 OKOHYAHHM CeMecTpa) OLIeHKA 3HAHUH
0o0y4aromuMcs 10 OTJEIbHBIM pa3fieliaM TUCLUIUIMHBI C aTTECTAllMOHHOM OLIEHKOW «3aYTEHO»
WIH «HE 3a4TEHO».

[IpoMexyTOUHBII KOHTPOJIb YCIEBAEMOCTH MPOBOJUTCS B COOTBETCTBUU CO CTaHIapTOM
opranuzamuu I'YAII cuctemsl MeHemxMeHTa kauecTBa «llonoxkeHue O TeKylleM KOHTpOJIe
yCIIEBAEMOCTH U IIPOMEKYTOUHOM aTTecTaliuy CTyJeHTOB U acniupaHToB I'YAIl, oOydaromumxcs
1o o0pazoBaTeabHBIM IIPOrpaMMaM BBICIHIEr0 00pa3oBaHUs» Ha ocHoBaHuM mpukaza ['YAII u
«O MOAYNbHO-PEUTHHIOBOM CHCTEME OLIEHKH KauecTBa yueOHOU padoThl cTyAeHTOB B 'Y AlD».



Jluct BHeceHUs U3MEHEHUH B pabouyto MporpamMmy JUCIHUILIAHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.

kadempoit




