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Pazpen 1. HEJIb OCBOEHUA AMCIHUITJIIMHBI

[leapt0o OCBOCHMSI AUCIUIUIMHBI SIBISETCS JOCTHXKCHHE IUIAHUPYEMBIX PE3yJbTaTOB OOYydYCHHS,
cooTBeTCcTBYIONIMX ycTaHOBICHHBIM B OIIOII nnaukaropam A0CTUKEHUSI KOMIIETSHITUI:

Konun Kon n HaumeHoBaHue Pe3ynbrarel 00yueHus
HAaVMEHOBAHME | MHAMKATOPA JOCTHKECHUS
KOMITETCHIIMH KOMIIETCHITUHT

1. YK-1 VK-1.1. Bemonnser 3HAHHA: 3HACT MEXaHNU3Mbl 1 METOINKH IIOMCKA,

Cnocoben ITOMCK HEOOXOMMMOM JIJIsl |aHaIKM3a U CUHTEe3a HH(GOpMaIUK, BKIIOYAIOIINe

OCYIIECTBIIATh  |pEIICHUS TIOCTABIEHHON |CUCTEMHBII MOAX0 B 001acTH 00pa30BaHuUs

IIOMCK, 3aga4un I/IH(l)OpMaLII/II/I, e€ |YMeHHus: YMCCT aHAJIM3UPOBATh U BBIACIISITD 0a3oBbIe

KPUTHYECKHIA KPUTUYECKUI aHAIN3, COCTABJISIOLIME TTOCTaBICHHBIX 33/1a4 OCYIIECTBIATh

aHAJIN3 U CUHTE3 |00001eHE U HAaBBIKM: BJIQJICET METOJAMU METOIAMU

uHOpMaMU, |OpEeACTaBICHHE Ha YCTaHOBJICHUS! TPUYUHHO-CJICICTBEHHBIX CBSI3EH U

IIPUMCHATH OCHOBE 3HaHHUHU OIIPCACIICHU Hau0oJsee 3HAUUMBIX Cpean HUX B

CHUCTEMHBIN €CTECTBEHHO-HAaYYHBIX pEIICHNH TIOCTABJICHHBIX 3a/a4

MOAXO0M 151 JUCUHUIUIH U

peteHus COBPEMEHHBIX

MOCTaBIEHHBIX |MH(POPMAIIMOHHBIX

3a71a4 TEXHOJIOTHI
YK-1.2. 3HAHUA: 3HACT METOJAMKHU II0OCTAHOBKHU LIEIU U
CucremaTuzupyer CIOCOOBI €€ IOCTHKEHUS, HAyYHOE MPEICTABIICHUE O
00HApPYKEHHYIO pe3ynbTaTax 00padoTku nHPOpMaIUU
UH(pOPMAILIHIO, YMEHHsI: YMEET HAXOAUTh U KPUTHUECKU

MOJTyYEHHYIO U3 Pa3HBIX
HUCTOYHUKOB, B
COOTBETCTBUH C
TpeOOBaHUSIMU U
YCIIOBUSIMU 3371291

aHATM3UPOBATH HHPOPMAIINIO, HEOOXOAUMYIO IS
peleHns TOCTaBJICHHOM 3a/1auu

HABBIKHU: BJaJIeeT MEXaHU3MAMHU MTOMCKA
nH(opMaIuu, B TOM YUCIie C MPUMEHEHUE
COBpPEMEHHBIX UH(OPMAITMOHHBIX U
KOMMYHUKAI[MOHHBIX TEXHOJIOTUI

VYK-1.3. BeiOupaer
ONTUMAJIbHBIA BapUaHT
peleHus 3a1a4H,
apryMeHTHpYs CBOM
BBIOOD

3HAHUSI: 3HAeT UCTOYHUKHU UHOpMaLu, TpeOyeMon
JUISL pEIIEHUs TOCTAaBJIEHHON 3a/1a4uu

yMeHusi: YMeeT UCIOIb30BaTh PA3JINYHbIE TUIIBI
MTOMCKOBBIX 3alIPOCOB, pacCMaTpPUBaTh X
BO3MO>KHBIE JIOCTOMHCTBA ¥ HEIOCTATKH

HaBBIKH: BIIAJICET CIIOCOOHOCTHIO MOUCKA
UH(OPMAaLIKK 7S peIlIeHHs] TOCTABICHHOM 3ajauu 110
pa3IMYHbBIM THUIIAM 3alIPOCOB

VK-1.4. PazpabatsiBaet
BapUaHTHI PEIICHUS
po0JIEMHON cUTYyalllH
Ha OCHOBE CHCTEMHOI'0
nmoaxoJaa U KpUTHYECKOTO
aHaJn3a JI0CTYIHBIX
HNCTOYHUKOB

3HAHMS: 3HAET BO3MOYKHBIE BAPUAHTHI PEIICHUS
THUNHWYHBIX 3a7a4

YMeHHsI: yMeeT 000CHOBBIBATh BApUAHTHI PELICHUI
ITOCTaBJIEHHBIX 3a/1a4

HABBIKH: BJIAJI€ET CIOCOOHOCTBIO MpeAIaraTh
BAPUAHTHI PEIIECHUS [TOCTAaBICHHOM 3aa4H
HEJOCTaTKU




VK-1.5. ®opmynupyer u
apryMEHTUPYET BBIBOIBI
U CYXKJICHUs, B TOM YHCIIE
C IpUMEHEHUEM
dunocodckoro
MOHATUMHOTO amnmnapara

3HAHUSI: 3HACT OCHOBHBIC Pa3IN4us MEeX1y (akTamu,
MHEHUSIMH, HHTSPIPETALMSIMU 1 OLICHKAMU

yMeHusi: ymeeT (OpMUPOBaTh COOCTBEHHOE MHEHHE
0 (aKTax, MHCHUSIX, HHTEPIPETAIMSIX U OLCHKAaX
uHpopMaun

HABBIKH: BJIaJICET CIOCOOHOCTHIO (HOPMHUPOBATH U
apryMEHTHPOBATh CBOM BBIBOJIBI 1 TOUKY 3PEHUS

2. OIK-1
Cnocoben
PUMCHSITh
€CTeCTBEHHOHAY
YHBIE U
00IIenHKEHEePH
bIC 3HAHUS,
METO/IBI
MaTeMaTHIECKOT
0 aHajn3a u
MOJICTTUPOBAHUS,
TEOPETUYECKOTO
u
JKCIIEPUMEHTAITh
HOTO
WCCJICJIOBAHMUS B
npodeccruoHalb
HOM
JESTSIIbHOCTH

OIIK-1.1. 3HaTh: OCHOBEI
MaTeMaTUKH, GU3HKH,
BBI-UHCIIMTCIEHON
TEXHUKHU H
pOrpaMMHUPOBAHUS.

3HAHHUS: 3HAET OCHOBBI MATEMATHKH, PU3UKH,
BBIUMCIUTENbHON TEXHUKU U IPOTPaMMHUPOBAHUS
YMEHHsI: YMEET peiarh 3a/1ayl MaTeMaTUKH,
(buU3HUKY, BBIYUCITUTENbHON TEXHUKU U
IPOrPaMMHUPOBAHHUS

HABBIKH: BJIaJICET CIIOCOOHOCTHIO peliaTh 3a/1a4uu
MaTEMaTHKH, PU3UKH, BEIYUCITUTESITLHOW TEXHUKH H
IpOrpaMMHUPOBaHUS

OIIK-1.2. YMerb: pemath
CTaHJapTHbIE
npoQeCCHOHAIIbHBIC
3a/1ayu C IPUMEHEHUEM
€CTECTBEHHOHAYYHBIX 1
OOIIEeMHKEHEPHBIX
3HAHUM, METOI0B
MaTeMaTu4eCcKoro
aHajan3a u
MOJEIIUPOBAHUS.

3HAHMSA: 3HAECT METO/Ibl PEIICHUS CTAHIaPTHBIX
po)eCCHOHANIBHBIX 3aJ1a4 ¢ TPUMEHEHUEM
€CTECTBEHHOHAYYHBIX U OOLIEHHKEHEPHBIX 3HAHU,
METOA0B MaTEMATUUYECKOI'0 aHAJIN3a 1
MOJICIIUPOBAHUS

YMEHHsI: YMEET penlaTh CTaHJapTHhIE
poQeCCHOHANIbHBIC 33/1a4U C TPUMEHEHUEM
€CTECTBEHHOHAYUYHBIX M OOIICMH)KCHEPHBIX 3HAHUH,
METO0B MaTEMATHUYECKOI'0 aHaJIN3a 1
MOJICTTUPOBAHUS

HABBIKM: BJIAJIEET CIIOCOOHOCTHIO peliaTh
CTaHJapTHBIE TPO(ECCUOHATLHBIC 33]Ia4H C
MPUMEHEHUEM €CTECTBEHHOHAYYHBIX U
0OI1IIEeNH)KEHEPHBIX 3HAHHUM, METOIOB
MaTeMaTU4YeCKOr0 aHalln3a U MOJICITUPOBAHUS

OIIK-1.3. UmeTh
HAaBBIKH: TEOPETUUECKOTO
U DKCIIEPUMEHTATBHOTO
HCCIIEA0BaHUA 00BEKTOB
npodeccuoHaNbHOM
JIeITEIIbHOCTH.

3HAHMSA: 3HATh METO/Ibl TEOPETUYECKOTO U
SKCIICPUMCHTAJIBHOT'O UCCJICIOBAHUA 00BEKTOB
poeCCUOHAIBHON JESTENHHOCTH.

YMEHHSI: YMEET MPUMEHSATh METOJIbI TEOPETUIECKOTO
U 3KCTIEPUMEHTAJILHOTO UCCIIeI0BaHUsI OOBEKTOB
npodecCHOHATBLHOMN 1eATEbHOCTH.

HABBIKH: BJIaJIC€T METOJJaMH TEOPETUYECKOTO U
SKCIICPUMCHTAJIBHOT'O UCCIICIOBAHUA 00BEKTOB
pohecCuOHANBbHON NeSTENbHOCTH.

Paznen 2. MECTO IMCHUIUIMHBI B CTPYKTYPE OIIOIT

Hucnurnnuna oTHOCUTCS K 00s3aTenbHON gacTu OITOIN.
JuctuniuHa sBisieTcst 00s13aTeIbHOM

Jns  mpopomkeHust  (GopMupoBaHUS — 3asABJICHHBIX  KOMIIETEHIMI  HEOOXOIMMBI  3HAHUS
MOPeIIIecTBYIOMUX  OUCHUIUIMH:  WHbopMannoHHBIE  TEXHOJOTMH  (BKIIOYash  OCHOBBI
nporpammupoBanus) (YK-1), HaueprarenbHas reomeTpusi U umxeHepHas rpadpuka (YK-1),
Marematuka (YK-1), Matemaruka (OITK-1)

W3yvyaemass IUCHUIUIMHA SIBJISIETCS OCHOBOM MJii MPOJOJKEHHS (OPMUPOBAHUSA YKa3aHHBIX
KOMIIETEHIMIA B ciieayronumx auciumminiax: @unocopus (YK-1), Moaenuposanue cucrem (YK-1),
OcHoBBI TexHOIOTHUecKOro npeanpuaumareibetsa (YK-1), bassr qannsix (OITK-1),



MognenupoBanre cucrem (OITK-1), Mammnanoe o0yuenne u aHanu3 gaHHbix  (OITK-1);
rOCyJapCTBEHHON HWTOroBOM arrectanmu B (opme: BrlmogHeHwe M 3ammra  BBITYCKHOU
kBanrukanuonHo padotel (YK-1), BeimosHenne u 3amura BBITYCKHON KBaJIM(PUKAIIMOHHOMN
pa6otsi (OITK-1)

Pazzen 3. OLIUCAHUE OBPA30BATEJIbHBIX TEXHOJIOI A

Jis dopmupoBaHUs 3asBICHHBIX KOMIIETEHLUN MCIIOJIB3YIOTCS METOAOJIOIMYECKHE TEXHOJIOTUH,
peaNM3yroUIUe JESATCIbHOCTHBIN, JIMYHOCTHO-OPUEHTUPOBAHHBIN, IIPAKTUKO-OPUEHTUPOBAHHBIN
MOIXOJBI.

OCHOBHBIMU CTPAaTETHYECKUMU TEXHOJIOTHSAMU SBIIAIOTCS: JICKLIUOHHBIC 3aHATHS, INPAKTHYECKUE
3aHATUSA

Ha noctmkenume KOHKPETHBIX Lieleld OOy4YeHHs HaIlpaBieHbl IPUMEHSEMbIE TaKTUYECKHUE
TEXHOJIOTHH: 3aJaHUsI, KIIJACCUYECKasl KLU

Paszen 4. COJIEPYKAHUE JIUCLIUTUIMHBI

3 cemecTp

Konunyectso | @opmupyemeie

Buasl 1 TeMbI 3aHATHI
4acoB KOMIIETEHIIUN

OCHOBBI TEOPUH MHOKECTB 36 OIIK-1, YK-1

Jlexuus. Nel. MHOXecTBa, 3J€MEHTBI MHOXECTBA, IOJAMHOXKECTBA. 2
Koneunsle n OeckoHEeUYHEBIE MHOKECTBA. PaBEeHCTBO M BKIIIOUEHUE
MHOXkecTB. CriocoObl 3a1aHust MHOKeCTB. Jlnarpammsl Ditiepa-
Benna. YHuBepcaabHOe MHOECTBO. Oniepaliiii HaJl MHOXECTBaMHU:
00beIMHEeHNE, TTIepeceUeHre, Pa3HOCTh, IOTIOJIHEHHE MHOXKECTB,
CUMMETpPUYECKasi Pa3HOCTh MHOKECTB.

[Ipaktuueckoe 3anstue. Nel. Onepanuu HaJ MHOXKECTBAMH. 2
JIoKa3aTeILCTBO TOXKIECTB.

Jlexuus. Ne2. 3akonsl e MopraHa. 3aKOH MOIJIOIEHUS. 3aKOH 2
ckienBaHus. TeopeTnKo-MHOKECTBEHHbIE IPE0Opa30OBaHUS.
ToxnecTBa anreOpsl MHOXKECTB. YTIOPSIOUYCHHbIE CUCTEMBI
areMeHTOB. /lekapToBo npou3BeaeHne MHOXKeCTB. [loHsTHE
cTerneHu MHoXkecTBa. CooTBeTcTBUA U pyHKUIUHU. O6IaCTh
ornpezeneHus U oonacte 3HaYeHU cooTBeTcTBUA. O0pas u
npoo6pa3 snemeHTa. OyHKIIMOHAIBHBIE M B3aMHO OJIHO3HAUHBIE
cootBeTcTBUsL. OTOOpaKEeHUS U PYHKIIMH.

[TpakTuaeckoe 3austue. No2. ToxkaecTBa anreOpbl MHOKECTB. 2
Jl0Ka3aTeIhCTBO TOKISCTB.

Jlexuust. Ne3. OtHomenusi. CriocoOsl 3a7jaHuss OMHAPHBIX 2
oTHomieHnid. CBOICTBa OTHOLIEHHI: peIEeKCUBHOCTb,
CUMMETPUYHOCTh, TPDAH3UTUBHOCTD.

IIpaktrueckoe 3ansaTue. Ne3. OTHomeHHs. buHapHbIE OTHOIIEHNS. 2
CBolicTBa OTHOIIEHUH.

Jlekuus. Ne4. OTHOIIEHHS S5KBUBAIEGHTHOCTH. OTHOIIEHUS MOPSJIKA. 2
YnopsinoueHHble MHOKECTBA. MOIIHOCTE MHOKECTBA.

[TpakTuueckoe 3ansatue. Ne4. OTHOIIEHUS SKBUBAJIEHTHOCTH. 2
OTtHoueHus nopsiKa. YopsgoueHHbIe MHOKeCTBA. MOIIHOCTD
MHO>KECTBA.

Jlexrmst. NeS. Oneparnuu Haj OMHAPHBIMU OTHOIICHUSIMH. 2

[TpakTrueckoe 3ansaTue. No5. Oneparnuu Hag OMHAPHBIMHU 2




OTHOIICHUAMU.

Jlexmmst. Ne6. 'omomopdusm u nzomopdusm. [omyrpynmsl,
IPYIIBL, KOJIBIA, Tea, Hoys. AnreOpandyeckue cCucTeMbl. PemeTk.

[TpakTudeckoe 3ansaTue. No6. AnreOpandecKkue CTPYKTYpHI.

3agaHus U1 CAaMOCTOSITENIbHOU PabOThI, B TOM YHCIIE BBHITIOJIHEHUE
KP, PTP

W3yueHne JeKIMOHHOTO MaTepraia U MOATOTOBKA K TEKYIIEMY
KOHTPOJIIO, U3y4YECHHUE JOMOJHUTEIHFHOTO MaTepHaa, BEIITOJIHCHNE
JIOMAIIIHUX 33aJIlaHUH U pacueTHO-Tpaduueckux pador.
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BBeeHne B MAaTEMaTHUYECKYIO JJOTHKY

36

Jlexmms. No7. JIBonunbie uncna. OyHKIIUU anreOpbl JTOTHKH.
Dopmynsl. Tabiuia HCTHHHOCTH.

[TpakTrueckoe 3austue. No7. JIBouunsie yrcna. yHKInM anredpsl
noruku. @opmysnsl. Tabnuua uctunHoctu. IlpoBepka
PaBHOCHUIBLHOCTU (hOPMYII IO TaOJIMIIE HCTHHHOCTH.

Jlexmmst. Ne§. ITonsitue npenukara. Knaccudukanus npeaukaros.
MHOkecTBO HCTUHHOCTH IpeAuKaTa. PABHOCHIIBHOCTD U
cienoBaHue npeaukaros. Otpunianue npeaukara. KoHboHKIMS
JBYX IIPEIUKATOB. J(M3BIOHKIMSA 1BYX NTpenukaToB. CBoMCTBa
OTPULIAHUS, KOHBIOHKIINM U JU3BbIOHKINU. MIunkanus u
SKBUBAJICHTHOCTb JBYX IIpeauKaToB. OTpuLaHUE NIPEAUKATA.
KonbroHK1IMA IBYX IPEeaUKaToB. J{M3bIOHKIMS IBYX [IPEIUKATOB.
CBolicTBa OTpULIaHKS, KOHBIOHKIMY U AU3BbIOHKINU. MMIumkanys
¥ SKBUBAJICHTHOCTD JABYX MpeauKaToB. KBaHTOp 0OLIIHOCTH.
KBantop cymecrBoBanus. UucinenHnbsie KBaHTOpbI. OTpaHUYEHHBIE
KBaHTODBL.

[Tpaktuyeckoe 3ansatue. Ne8. ITonstie GopMyssl 10ruku
npenukaroB. MiHTepnperanus popMyibl. 3HaueHuEe GOpMyJIbl B
uHTepnpetauuu. Knaccuduxanus popmyst J0rMKH NpeUKaTOB.
OO0111€3HaYUMOCTD U BBIMOIHUMOCTE popMmyi. [Ipobnema
00I11€3HaYMMOCTH, HEPA3PELUIMMOCTh €€ B 00LIeM cayydae.

Jlexuus. Ne9. PaBHocuibHbIE (OPMYIIBI JOTHKU IPETUKATOB.
[TpenBapennas HopmanbHas Gopma. Jlornyeckoe cieoBaHue
dbopMyn oruku npeaukaTos. [IpumeHenne s3bika J0TUKN
IIPEIMKATOB AJIS 3alIUCU MaTEMaTUYECKUX MTPENIIOKEHUN,
HOCTPOEHUE OTPHUIIAHUN OPEIT0KEHUHN.

[Ipaktuueckoe 3anstue. Ne9. Onepauu HajJ NpeIuKaTaMH.
[TocTpoenune pa3IMYHbIX TPEAUKATOB HA OCHOBE BHICKA3bIBAHUI.
IIprMeHeHre KBaHTOPHBIX onepauui K npeaukaram. [ Ipumenenue
MOHATHS PABHOCWJIBHOCTH M CJIEIOBAaHUA MPEIUKATOB JIJIsI PEIICHUS
CTaHJIAPTHBIX 33/1a4.

Jlexuus. Nel0. [Tousitue 6yneBoit pynkunu. OCHOBHBIE KIacChl
OyneBbIxX ¢yHKUMH. [TonHble cucTeMbl QYHKIMN, KpU-

Tepuii monHoTH (Teopema [Tocta). MHorounens! XKe-

rajikvHa, rpeJcTaBieHie 0yneBoi pyHKIIMH MHOTO-

uieHoM JKerajgkuHa.

[TpakTideckoe 3austue. Nel0. byneBsl pyHkin. MHOTOUICHBI
Kerankuna, npeacrasieHne OyIeBol PyHKIIMA MHOTOYICHOM
JKerankunna.

Jlexmms. Nel 1. CoBepiieHHbIE HOpMaIbHBIE ()OPMBI.
JIBolicTBeHHbIE (DYHKIIMH U IBOHCTBEHHBIE
hopmynsl. CumMMeTpuyeckre G YHKIINN.

OIIK-1, YK-1




[Tpaktuueckoe 3anstue. Nel 1. CoepiieHHbIE HOpMabHbBIE ()OPMBI.

Jlexmus. Nel2. bynes ky0. Pa3nuunbie moaxo/1bl K 3a/1a4e
MHUHUMHU3ALUN TU3BIOHKTUBHBIX HOPMAJILHBIX (hOPM.

[IpakTrueckoe 3ausaTue. Nel2. JIu3blOHKTUBHBIE HOPMAJIbHBIE
(hOpMBIL.

3aaHus 111 CaMOCTOSITEIbHOM padOTHI, B TOM YKCJIE BHIMIOJHEHUE
KP, PI'P

N3yuenune NeKIMOHHOTO MaTepHralia v MOATOTOBKA K TEKYIIEMY
KOHTPOJII0, M3y4YEHUE AOMOIHUTEIHHOTO MaTepuasa, BhIMOJIHEHUE
JIOMAIIHKX 3aJaHui B pacueTHO-rpadMIeCcKUX padoT.
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JieMeHThI TeopuHu rpagon
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Jlexuwms. Nel3. ITonsitre rpada u ux ocHOBHBIE BHIbI. CMEKHOCTD
BeplMH U pedep. [loHsTre BasleHTHOCTH BeplInHbl. MaTpuna
CMEXKHOCTH U MHIUJEHTHOCTH.

[Tpaktueckoe 3ausatue. Nel3. [Tonarue rpada U ©X OCHOBHBIE
BUJIBL.

Jlexuus. Nel4. [Tonsitue noarpada. CriocoOsl mosydeHus
noarpados. Jlonomuenue rpada. O0benuHeHUE TPadoB.
CoenunenueM rpados. Y najieHue BepimHbl U pedep u3 rpada.
Jo6asnenne pedpa B rpad. CraruBanue noarpada rpada.
Pa3MHoOKeHHE BepiIuHbI rpada.

[TpakTrueckoe 3ansatue. Nel4. Onpenenenne Bal€HTHOCTH
BEpPLIMHBI 110 IUarpaMMe U Marpuiie cMexHocTH. [Ipumenenue
Teopuu rpadoB B aareope.

Jlexuust. Nel5. ITytu u nuxinsl. Cesi3sHOCTB rpada. KoMmoHeHTs
CBSI3HOCTH Tpada. DitsiepoB nyTh. Teopema Ditnepa. [{ukiibt
I'amunbrona. [TousTus nzomopdusix rpados. Teopema 06
nzomMopHbIx rpagos. [Ipunnun nzomopdpusma. [loustue nepena.
JlepeBo MOKpBITHSI UM MIOKpBIBaroIIee AepeBo. Teopema o
HOKpbIBaroleM siepeBe. TeopeMa 00 3y1eMEHTapHbIX MOJIOKEHHUSX,
CBSA3aHHBIX C ICPEBbSIMH.

[Tpaktueckoe 3ausatue. Nel5. ITyru u nuxnsl. CBA3HOCTB Tpada.
KomnoHeHTs! cBg3HOCTH Ipada. M3zomopdusm rpados. Jlepenss.

Jlexuus. Nel6.OpueHTupoBaHHbIE, YIOPSAJOYEHHbIE U OMHApHbBIE
nepesbs. [IpencTaBienue qepeBbeB B mporpammax. [lnanapasie
rpadsr. Dopmyna Diinepa. Teopema Ditepa u ee CIeACTBUSI.
HanpagieHHble rpadpbl.

[TpakTnueckoe 3ansaTue. Nel6. OpueHTUPOBAHHbBIE, YIOPSTOYECHHbBIE
u 6uHapHbie AepeBbs. [Imanapubie rpadsl. @opmyna Diinepa.
Teopema Diiniepa u ee ciaeactsusi. Hanpasienuole rpadul.

Jlexuust. Nel7. IlonsiTre HanpaBieHHOTo rpada, pa3InyHbIe BUIBL.
Cnabo u cUIIbHO CBSI3HBIN HampaBiieHHBIHN rpad. CpoiicTBa
HalpaBJIEHHBIX IPadOB U UX CBA3b C HEHANIPABJICHHBIMU.
MHBaeHTHOCTH M ayTBAJIEHTHOCTD.

[Tpaktuyeckoe 3anstue. Nel7. HanpaBieHnnsle rpadsl.

Jlexmms. Nel8. TpancroptHbie ceTH. 3agada 0 HanOoJIbIIeM
MOTOKE: HAXOXJICHHUE MOJHOTO MOTOKA, HAXOXKACHHE HAauOOJIbIIErO

[IpakTnueckoe 3anatue. Nel8. . TpancnoprHas 3amada.

OIIK-1, VK-1




3amanus 111 CaMOCTOSITEIbHOM padOTHI, B TOM YKCJIE BHIMIOJHEHUE
KP, PI'P

N3yuenune NeKIMOHHOTO MaTepHraia U MOATOTOBKA K TEKYIIEMY
KOHTPOJII0, M3y4YEHUE AOMOIHUTEIHHOTO MaTepuasa, BhIIOJHEHUE
JIOMAIIHKX 3aJaHui B pacueTHO-rpadMIeCcKUX padoT. 12

Wuas koHTaKTHas padora: 0

Pasgen 5. METOJMYECKUE VYKA3AHUS JUIS OBYYAIOIIMXCS IO OCBOEHHIO
JTCLATUTNHEI

N3yuenne auctuniauuel J[uckperHas MareMaTHKa pEKOMEHJyeTCsl HadyaThb C O3HAKOMJICHHUSI C
paboueli mporpaMMoi, €€ CTPYKTYpOl U COJAEpXaHWEM paslielioB. Y4YeOHbIH Marepuai
CTPYKTYpPUPOBAH, U3YYEHHUE TUCIUILINHBI OCYIECTBISIETCS B TEMAaTUYECKOM MOCIEeI0BATEIbHOCTH.
3aHATHSA JIEKIIHOHHOT0 THNA JAI0T CUCTEMATU3UPOBAHHbBIC 3HAHUA N0 JUCHUIUIMHE J(nckpeTHas
MaTeMaTrKa, KOHIEHTPUPYIOT BHUMaHUE Ha HauOoJee CIOXKHBIX U BaAXKHBIX Bompocax. Bo Bpems
JIEKIIMOHHBIX 3aHATHI PEKOMEHIYEeTCsl BECTH KOHCIIEKTUPOBaHUE y4eOHOro MaTepuaiia; oopamarh
BHUMaHuE Ha (QOPMYJIMPOBKH M KATETOPUHU, PACKPHIBAIOIIME CYTh MPOOJIEMBI, SBICHUS WIH
nporecca; 3auKCUPOBATH BBIBOJIBI u MIPaKTHYECKHE PEKOMEHIal1H.
IlogroToBka K 3aHATHAM CEMHUHAPCKOT0 THMNA BKJIYAeT O3HAKOMIICHHE C IIAHOM
MIPAKTUYECKOTO 3aHATUS, PabOTy ¢ KOHCIEKTOM JICKIIWW, BBITIOJHEHHWE JOMAITHETO 3aaHus,
paboty ¢ y4eOHOII U y4eOHO-METOJIWYECKOW IJIUTepaTypoil, HayYHbIMH M3AAHUAMU H
JJIEKTPOHHBIMU 00pa30BaTENbHBIMU PECYpCaMH, PEKOMEHJIOBAaHHBIMU paldouell mporpammoit
JUCIUATITUHBI JuckperHas MaTeMaTHuKa.
CopnepxaHue caMOCTOSTENbHOI PpadoThl omnpenensercs padbodei NnporpaMmon JUCHUILIMHBIL
Jluckpernas wmaTemMaTHKa, OLEHOYHBIMM M METOJMYECKHMMH MaTepualaMH, 3aJaHUusIMH |
yKazaHusaMHU mpenojasatens. CaMocTosTenbHas paboTa MOXKET OCYHIECTBISTHCS B ayIUTOPHOMN U
BHeayIuTOpHOU (popmax. DdHEeKTUBHBIM CPECTBOM OCYIIECTBICHUS CAMOCTOSTEIBHON padOTHI
ABIIIETCS DJIEKTPOHHAs HMHQOpPMAIMOHHO-00pa3oBaTebHAasl CpeAa YHUBEPCHUTETa, KOTOpas
o0OecrieunBaeT JOCTYNl K oOpa3oBaTelpbHOM mporpamme, palouell mnporpamme AUCHUILIAHBI
JluckpeTrHas maTemMaTuka, K JJIEKTPOHHBIM OMOIIMOTEUHBIM CHCTEMaM, podecCHOHaIbHBIM 0a3am
JTAHHBIX u UH(GOPMaIMOHHBIM CIIPaBOYHBIM CHUCTEMaM.
N3yuenune nucuurimuel /luckperHas maTeMaTika BKIFOYAET BBIMOJHEHUE PACUETHO-TpAPUIeCKOi
paboTHI, KOHTPOJIbHOU paboTHI.
[TepronnuHOCTh MpPOBEAEHUS, POPMBI TEKYIIETO KOHTPOJS YCIEBAEMOCTH, CUCTEMa OIEHWBAHUS
xo/a OCBOEHUS JUCUUTIIINH MPEICTABIECHBI B paboueii rporpamme.
®opMoii MPOMEKYTOUHOM aTTECTAlMU N0 TUCHUILTMHE/[uCKpeTHas MaTeMaThKa IBJIIE€TCS 3a4ET.

Paznen 6. MATEPUAJIBHO-TEXHUYECKOE " YYEBHO-METOAMYECKOE
OBECIIEYEHME AMCIHUITJIMHBI

6.1. Y‘-IC6HO-MCTOI[I/I‘-ICCKOC obecrnieucHue

KoauuectBo
AK3EMILISIPOB TIEYATHBIX
NoeNe . W3IaHUH, UMEIOIIUXCS B

CnucoK HCTIONb3yeMOM JTUTePaTypPhl
n/n OuOJIMOTEKE, HITH
ANIEKTPOHHBIN aJpec U3gaHus
(pecypca) B cetn MHTEpHET

YYEGBHBIE, YYEBHO-METOAMYECKHWE 1 HAYVYHBIE U3JIAHWA

1. |T'opGatoB, BsauecnaB AdanacbeBud. /luckpeTHas MmaTremMaTuka 44
[Texct] : yueOnuk mns Bry30B / B. A. TI'opGartom, A. B.
I'op6atoB, M. B. I'opbatoBa. M.Mocksa: ACTAcTtpens, 2003.

- 447 c. ISBN 5-17-019257-65-271-06991-5. Dk3eMILISPHI:
Bcero 44.

2. |UBanos, b. H. {uckpernas marematuka. AITOPUTMBI U



nporpammel. PacimmpeHHbld Kype [DIeKTpOHHBIM pecypc] :
yueOHoe mocobue mns By3oB / HMBanoB b. H. Cankr-

ITerepOypr: Jlanp, 2023. - 668 c. ISBN 978-5-507-45685-7.

https://e.lanbook.com/book/3

56132

3. |Xarraptu, P. [luckperHas mMaTemaruka AJisi IPOrPaMMHUCTOB
[DnexTponnsiii pecype] / Xarraptu P. Mocksa: Texnocdepa, | http://e.lanbook.com/books/e
2012 ISBN 978-5-94836-303-5. lement.php?pll id=73011
4. |WBanoB, bopuc HwukonaeBuy. JluckpeTHas MaTemaTHKa: 26
anroput™Mel U mporpammel [Tekcr] : [Yue6. mu3n.] / b. H.
NBanos. M.: JlabopaTopus bazoBeix 3nanuii, 2001. - 288 c.
ISBN 5-93208-093-0. Dx3eMIuspsl: Bcero 26.
5. |[duckpernas marematuka [TekcT| : MeTon. ykKa3aHUS K 69
BBITIONTHEHUIO 1a0. W TpakT. paboT s CTYJIEHTOB
cnernuansHocTeit 220100, 220400, 075500, 071900 / [coct. H.
B. Kocrpomuna]. Momkap-Ona: MapI'TV, 2004. - 42 c.
OK3eMILIAPHL: Bcero 69.
6.2. MaTtepuanbHO-TeXHUYECKas 6a3a v MporpaMMHOE 00ecrieueHue
NoNe | Ayautopuu juis ipose- | [lepeueHb 0CHOBHOTO 000PYIOBaHUS [Iporpammuoe
/Tl |ACHUS Y9eOHBIX 3aHATHH, obecrnieueHue
CaMOCTOSITENbHOI pabo-
ThI U TIPOBEJICHUS TOCY-
JApCTBEHHOM UTOTOBOI
aTTeCcTaluu
1. 304 (1) DOTOMETPHI doroanekrpuueckue|Microsoft Windows
K®K-3-01"30M3" (1), Kommekr|Enterprise, CnpaBounas
yuebHoii mebenu (1) MpaBoBas cucrema
"Koncynprant  Ilmroc",
Microsoft Office
Standard, Areat Dr.Web,
Kommnekt I'APAHT-
Macrep, Microsoft
Access, Microsoft Visio
Professional,  Microsoft
Project Professional,
Microsoft Visual Studio
Enterprise, Kommekt 11O
JUTSL PEIICHUsST OCHOBHBIX
M0JIb30BATEIbCKUX 3a/1a4
2. 305 (1) Anammzarop "Dkcnept 001-BITK" (1),[Microsoft Windows
Cron tutpoBanueii CT-K (1), Cron|Enterprise, CnpaBouHas
xuM. npucteHHbii CXIIH-1K (1),|mpaBoBas cucreMa
Tepmoctar 1253 (1), Ilxad|"Koncynprant  Ilmroc",
BeiTsDKHOM  [IIB-CK-2K (1), Dxpan|Microsoft Office
HACTEH.pPYJIOH. 200x200cm (1),|Standard, Arent Dr.Web,
Kommiekt yueOnoit mebemnu (1) Kommekr I'APAHT-
Macrep, Microsoft
Access, Microsoft Visio
Professional,  Microsoft
Project Professional,

Microsoft Visual Studio
Enterprise, Kommiext 10
AJI pCHICHU S OCHOBHBIX




I1OJIB30BAaTCIIBCKHUX 3aJa4

433 () WuTepakTUBHBIA KOMIUIEKT Ha Oa3ze|Microsoft Windows
MOOWIIBHOM MIPUCTABKHU Mimio|Enterprise, CnpaBounas
(IpOEKT.MyIbTUME. ,IOCK (1),[mpaBoBas cucrema
OnekTpoHHas 1udposas nopraruHasi|"KoHcyabTaHT [Tmroc",
mereoctanius Skywatch GEOS N11|Microsoft Office
(1), Kommekr yaeonoit mebenu (1)  [Standard, Arear Dr.Web,

Komnnexr I'APAHT-
Macrep, Microsoft
Access, Microsoft Visio
Professional,  Microsoft
Project Professional,
Microsoft Visual Studio
Enterprise, Kommurext 110
JUISL PEIIeHUsT OCHOBHBIX
10JIb30BATEIbCKHUX 33124

308 () Becwr ma6. kommakr. EK-600 H (1),|Microsoft Windows
Becwr anextpon. ananutnd-ue AUY-|Enterprise, CnpaBounas
220 (SHIMADZU) (1), Becbi|npaBoBas cucreMa
anekTpoHHble Jaboparopubie ELB-|"Koncynsrant — Ilmroc",
300 (1), dozumerp JAKI-PM-1203 M|Microsoft Office
(1), Josumerp JAPI-01 M (MKC-14)|Standard, Arent Dr.Web,
(1), Jlrokcmerp TKA-moxe (1),|Kommiekr I'APAHT-
[Toprarusnsii pH-metp pH-150M (1),|Mactep, Microsoft
[Iymomep ATT-9000 (1) Access, Microsoft Visio

Professional,  Microsoft
Project Professional,
Microsoft Visual Studio
Enterprise, Kommuiext 10
JUIL PEIICHUs] OCHOBHBIX
10JIb30BAaTEIbCKHUX 33124

357 () Hocka  MaruuTHO-Mapkepnas  (1),|Microsoft Windows
[Tpoexktop ViewSonicPJD5555W (1),|Enterprise, CmnpaBouHas
Crenp nH(pOpMallMOHHBIH [[IpaBOBast cucreMa
"Crpykrypa s3kocucreM" (1), Crenn|"Koncynsrant  Ilmoc",
uHopmarmonneii  "Temaruueckue|Microsoft Office
kaptel Mapuit  On" (1), Crena|Standard, Arenr Dr.Web,
uHpopmauronusli  "Tematnueckue|Kommuext I'APAHT-
KapThl Poccun" (1), Creng|Macrep, Microsoft
UH(OPMAIIMOHHBIN "Vuensie: |Access, Microsoft Visio
Bepnajackuii, Cyxkaues, Onywm, |Professional, Microsoft
Peiimepc" (1), Crenpn|Project Professional,
UH(POPMALIMOHHBIH "Vuensie: |Microsoft Visual Studio
I'exkens, J[loxkywaeB, Tencau" (1),|Enterprise, Kommnext 1O
Crenn WH(GOPMALIMOHHBIN | /11 pEeIIeHUs OCHOBHBIX

"Oxonoruyeckue kaptel Poccun" (1),
Okpan ScreenMedia Economy (1),
KowmmekTt yuebHoi Mmedemnu (1)

IIOJIB30BAaTCIBCKHUX 3aJa4

Pasgen 7. ®OPMbI KOHTPOJISI OCBOEHUS AUCLIAIUIMHBL ®OHJT OLIEHOYHBIX
CPEJICTB

KpI/ITepI/II/I OILICHUBAHUA MHAUKATOPOB NOCTHXKCHUA KOMHeTeHHI/Iﬁ HaITpaBJICHEI HaA:



- YCBOGHHE TEOPETHYECKOro mMarepuaia (00beM 3HaHMM, TTTyOWHA YCBOCHHS), MPETyCMOTPEHHOTO
paboueii mporpaMMoii;

- YMEHHUE U3J1aratb MaTepual (Y€TKOCTh, TPAMOTHOCTb U3JIOKECHHUSI MaTepHalia, TOYHOCTh | MOJTHOTA
BOCIIPOM3BEICHHS Y4eOHOT0 MaTepuaa);

- YMEHHUE MPUMEHSATh TEOPETUYECKUE 3HAHUS IIPU PEIICHUH TPAKTUYCCKUX 3aJaHHM.

[IIkana onleHUBaHU MPEICTaBICHA HUXKE.

YpoBeHb
c(OpMHPOBAHHOCTH [xana
Kpurepuu onieHuBaHus
3JIEMEHTOB OLIEHUBaHMS
KOMIIETEHIIH
IToporoBssiii OOyuaromuiics MMeeT 3HaHMsT OCHOBHOIO  Marepuaia,|3ayTeHo
YPOBEHb OpOSIBIIIET yMEHUE JIOTUYHO €ro M3jiararb, HO MOXET
JIONyCKaTh ~ HETOYHOCTM B H3JIOXKEHMHM  Marepuala,
HEIOCTaTOYHO TpaBWIbHBIE (POPMYIUPOBKH, HCIBITHIBACT
3aTPY/HEHUs] B BBIIOJIHEHUU IPAKTUYECKUX 3aJaHUN

7.1. Tekymiuii KOHTPOJIb YCIIEBAEMOCTHU

Texylmuii KOHTPOJb YCIEBAaEMOCTU OOECIIEUMBAET OLCHUBAHME XOJa OCBOEHUS JHCLUIUIMHBI
(MOzyJIsl) ¥ IPOU3BOAMTCS C IPUMEHEHUEM TEXHOJIOTUU PEHTHUHIOBOTO KOHTPOJIS B COOTBETCTBUU C
TEXHOJIOTMYECKOM KapTOM JuCHUIIMHBL. 1IOpsAOK COCTaBIEHHS TEXHOJIOTMYECKOW KapThl M
QITOPUTM  TPOBEJCHUS IPOLEAYphl OLEHMBAHUSA BHUJOB  JIEATEIBHOCTH  OOYyYaroLIuXxcs,
HaNpaBJICHHBIX Ha OCBOCHWE 3HAHWH, YMEHWH, HABBIKOB W/ WJIHM OIbITa JAEATEIBHOCTH, IIO
HaKOIUTEJIbHOW cUcTeMe B Oailiax ycTaHaBIMBaeTcs nojoxenueM o cucreme PUTM B ®I'BOY BO
(II'TY»

7.2. IlpomexyTouHast aTTecTalus 00y4arouuxcs
[TpomexyTouHasi aTrectanusi oOy4yarolIMXcs HalpaBjieHa Ha OLIEHWBAHUE PE3YJbTaTOB OO0YUYEHHS
10 JUCUUIUIMHE (MOTYJII0) U IPOBOJUTCS C UCIIOJIb30BaHUEM (DOH/IOB OLIEHOUYHBIX CPEJICTB.

[TpuMepbl TUNOBBIX KOHTPOJBHBIX 3aJaHMA U3 0a3bl (OHIA OLIEHOYHBIX CPEJICTB IO
00pa3oBaTeNIbHOI MporpamMmme.
1. CocTaBUTb MaTpULLY MHUMAEHTHOCTM.

2. Mo MaTpuLLEe CMEXHOCTM BEPLUMH NOCTPOUTL rpad.

3. JokasaTb, 4To rpadbl M30MOpPHbI/HEM3OMOPPHbI.

4.. KaKkoli n3 npueeneHHbIX rpados ABAAETCS 3NepOBbIM?

5. Ecnv rpad sBAseTca ABYA0/bHbIM, TO €F0 MHOMKECTBO BEPLINH Pa3buTo Ha MHOXecTBa
a) Aga; 6) Tpu; B) YeTbipe; r) NATL.

6. CMelaHHbIN rpad cogepRut

a) pebpa u BepluUHbI; 6) pebpa 1 Ayrv 1 BepLUMHbI; B) AYrU 1 BEPLUMHbI; T) BeplUMHa 1 pebpa.

7. MaTpuua CMeXKHOCTU HeOpPMEHTUPOBaHHOro rpada Bceraa

a) CUMMeTPUYHA; 6) HECMMMETPUYHA; 19 B) aHTUCUMMETPUYHA; T) HyNeBas.

8. 3 undp 1,2,3 MOXKHO COCTaBUTb OBYX3HAYHbIX Yyncen



a)6;6)4;8)7;r)

HepequL BOITPOCOB JJId IMTPOBCACHUA HpOMC)KYTOqHOfI aTTcCTallun

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

BonpocsI k 3auéty
Muoxecta. CriocoObl 3ajaHns] MHOKECTB. PaBEeHCTBO 1 BKITIOYEHHE MHOMKECTB.
[MogmHOXECTBO, oniepaiii 0O0BEIWHEHNUS, IEPECeUEHHs, pAa3HOCTH, JOMOIHEHUs] MHOXKECTB.
YopsioYeHHbIE CUCTEMBI 3JIEMEHTOB.
JexapToBo ( mpsiMoe ) mpou3BeAeHUE MHOXKeCTB. [IoHATHE CTEIEeHN MHOXKECTBA.
CootBerctBusi. O0macTh onpene’aeHns 1 00IacTh 3HAYSHU COOTBETCTBUSI.
O06pa3 u mpoobpa3 memeHTa. B3auMHO 0JTHO3HAYHBIE COOTBETCTBUSI.
OtHomennsa. CBOMCTBAa OTHOIIECHUH.
OTHOILIEHHST SKBUBAJIEHTHOCTH.
OTHOIEHNs NOPsIIKa, OTHOILIEHHE NPEALIECTBOBAHUS.
MOIIHOCTE MHOXKECTBA.
OCHOBHBIE CTPYKTYPbI HA MHOKECTBE.
AnreOpsl.
CpoiicTBa OMHAPHBIX AITeOPaMUYECKUX OTECPAIIHid.
Jlornyeckue QyHKmH ( GYHKINHU aareOpbl JIOTHKH).
[Mpumepst Torndeckux QyHKIHH.
Cymnepriozuti 1 GopMyIibl.
Paznoxxenue QyHKIMIH IO TIEPEeMEHHBIM.
CoBepuieHHast TM3bIOHKTUBHAsE HOpMaibHas popma ( CAHD ).
Bynesa anrebpa ¢GpyHKIIHIA.
CpBoiicTBa OyneBBIX Omepanuii.

OKBHBaJICHTHBIE ITpeoOpa3oBaHus B OylieBoil anredpe: ynpouenue GopmyIl, IpUBEICHHUE K
TU3BIOHKTUBHOW HOpManbHO# Gopme (AHD, CIAHD ).

JIBONCTBEHHOCT.

Anre6pa Xerankuna 1 TuHEeHHbIE QYHKIUH.

3aMKHYTbIE KJacchl. MOHOTOHHBIE (DYHKIIHH.

JBe TeopeMbl 0 (hYHKIMOHATBHOM MOJTHOTE.

I'padsl, ux Bepuunel, pedpa u ayru. M3odpaxkenue rpados.

Martpuiia HHITUICHTHOCTH U CIIUCOK pedep. Matpuiia cmesxxHocTH rpada. Mnentudukarus rpados,
3aJlaHHBIX CBOUMU TIpejicTaBiIcHusIMU. M3oMopdHbIe rpadsl.

Crenenn BepiuH rpaga. JIokanbHbIe CTENICHH OPUEHTHPOBAHHBIX IpadoB. Uactu, cyrpadsl u
noarpadel. Onepaiuu ¢ yacTaMu rpada.



29.

30.

31.

32.

33.

34.

35.

36.

37.

MapupyTsl, nenu, UKIbL. CBsI3HbIE KOMIOHEHTHI Tpada. Paccrosaus. J[uameTp, paauyc v eHTp
rpada. [IponsBenenue rpados.

3amada 0 KEHUTCOEPTCKUX MOCTaX.

[Nonsitue nepera. OTHOIIECHNE MOPSIKA U OTHOIICHUE SKBUBAJICHTHOCTHU Ha rpade.
UucnoBbie XapaKTepUCTUKH TPadoB.

3amaua o kpatuaifieM mytu. [locTanoBka 3amaun.

HaxoxneHue kparuaiiiero mytH B rpade ¢ pedpaMu eTMHUYHOMN JTHHEIL.
[Moctpoenue rpada HauMeHbIIEH JTHHBL.

Tpancnoptasie ceTd. OCHOBHBIE TTOHSITHSL.

TpancnopTHas 3agaya.



