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D oHJ OLIEHOYHBIX CpeaACTB TUCHUIIJIMHBI «MaTemMaTHKa»

®DoH/1 OIICHOYHBIX CPEJICTB M0 yueOHOMY npeamery «MaremaTrkay pa3paboTaH Kak MPUIIOKECHUE K
pabodeit  mporpamme  0oO0mIeoOpazoBaTeNbHONH  y4yeOHOW  aUCHHMIUIMHBI  «Maremaruka»  Jyis

npodeccrnoHaIbHBIX 00pa30BaTENLHBIX OPTaHU3AIINN.

1. INIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS YYEBHOI'O IPEJIMETA

Buaet [Lnanupyembie pe3yabTaThl Paznmen/
00pa3oBaTeIbHBIX TeMa y4eOHOTO
pe3ynbTaToB o0yvyaiuiicss HAy4YuTCH 00yyarIMiics: MOJyYUT npeamera/
BO3MOKHOCTH HAYYHTHCS Kypca
JINYHOCTHBIE CdopmupoBaHHOCTH TOTOBHOCTU M CIIOCOOHOCTH K Teopus
MIpe/ICTaBICHUM 0 | 00pa30BaHUIO, B TOM YHCIIE MHO>KECTB,
MaTeMaTHKe KaK | caMmo00pa30BaHUIO, Ha | Teopwus rpados,
YHHUBEPCATbHOM S3bIKE | IPOTSDKEHUM  BCEH  JKH3HU; OyHKINH,
HAYKH, CpPEACTBE | CO3HATEIBLHOE OTHOLICHUE K Huddepennmans
MOJICTUPOBAHUS SIBJICHUN U | HEMPEPHIBHOMY HOE U
MIPOLIECCOB, uaesx U | 00pa30BaHUIO KaK YCIIOBHIO HHTETpaIbHOE
METO0/1aX MaTeMaTUKH; yCIIeIHOM HCYHCIICHUE.
MOHUMAaHUI  3HAYMMOCTH | MpodeccrnoHalbHOMN u

MaTeMaTHK{ I HAy9HO- | OOIIEeCTBEHHOMN
TEXHUYECKOTO  Tporpecca, | AeSITeIbHOCTH,

chopMUPOBAHHOCTU TOTOBHOCTH M CITOCOOHOCTH K
OTHOIICHUSI K MaTeMaTUKEe | CAMOCTOSITENIbHOM

Kak K YaCTU | TBOPYECKOM M OTBETCTBEHHOU
o011edenoBeuecKkon NeSITeNIbHOCTH;

KYJIbTYpPbI yepe3 | TOTOBHOCTH K KOJUIEKTHBHOMN
3HAKOMCTBO C  HCTOpuel | paboTe, COTPYIHHUYECTBY CO
pa3BUTHUSA MaTeMaTHUKH, | CBEpCTHUKAMU B
IBOJIIOLUEH 00pa3oBaTeIbHOM,
MaTeMaTHYeCKUX UJIEH; 0OIIECTBEHHO TMOJIC3HOM,
Pa3BUTHIO JIOTHYECKOT0 | yueOHO-HMCCIe0BaTEIbCKOM,
MBIILITICHHUS, MPOEKTHOM U JIPYTHX BHUJIAX
IPOCTPAHCTBEHHOTO NeSITeNIbHOCTH;

BOOOpakeHus, OTHOIIICHUIO K
AITOPUTMUYECKOM npodeccuoHanbHOI
KYJIbTYpHI, KPUTHYHOCTH | IESTEIbHOCTH KakK
MBIIIJICHUSI Ha  YpOBHE, | BOBMOXKHOCTH ~ ydacTusi B
HE00X0IMMOM JUIS | peleHun JINYHBIX,
Oymymieit 0OII[eCTBEHHBIX,
npodeccuoHanbHOI rOCyIapCTBEHHBIX,
JeSATEbHOCTH, Ui | OOIIEHAITMOHATBHBIX

poJ0JKEHUs 00pa3oBaHus | Mpoodiem.
U caMO0Opa30BaHMS;
OBJIAJICHUIO
MaTeMaTH4YeCKUMHU
3HaHUSIMH UM YMEHUSIMH,
HE00X0AMMBIMU B
MIOBCETHEBHOM >KU3HU, IS
OCBOEHHUS CMEXKHBIX
€CTECTBEHHO-HAYYHBIX
JUCUUIUIMH ¥ JTUCHMILINH
npoeccHoOHaNBHOTO LUKJIA,
TUIst HOJTy9eHUS




obOpa3oBaHusi B 001acTX,

HE TpeOyromux
yrayOeHHOH
MaTeMaTUYECKON
MIOATOTOBKH.

MpeIMETHBIC c(OpPMHUPOBAHHOCTH BJIA/ICHUIO OCHOBHBIMU Teopust
IIpeICTaBICHUI 0 | NOHATUAMU TEOpUU MHOKECTB,
MaTeMaTHKe KaK  YacTW | MHOXKeCTB U Teopuu rpados | Teopus rpados,
MHUPOBOH KyJIbTYPBI H MECTE | ux OCHOBHBIMHU OyHKINH,
MaTE€MaTHKU B | CBOMCTBAMY; Huddepenunans
COBPEMEHHOI BJIQ/ICHUIO HaBBIKAMH HOC U
LUBUJIU3ALUH, crocobax | UCIOJIb30BaHUS CBOWCTB | HMHTETPAILHOE
OTHMCaHUS sBlieHMM | QYHKIUH  JUIS ~ pelICHHUs WCYHCIICHUE.
peaybHOTO Mupa Ha | IPUKJIAIHBIX 3a7a4;

MaTeMaTHYE€CKOM SI3BIKE; BJI4/ICHUIO HaBBIKAMH
c(OpPMUPOBAHHOCTH UCIIOJIb30BaHUS

MpeACTaBICHUN o | muddepeHnaITbLHOTO u
MaTEeMATHYECKHX TOHSTUAX | UHTETPAJIbHOTO HUCUHUCIICHUS
KaK BXHEHIIMX | P  pElIeHUH 3ajad B

MaTeMaTHYEeCKUX MOJIEIIX,
TTO3BOJISIOIINX OMMCHIBATH U
M3y4yaTh pa3HbIE MPOIIECCHI
W  SBIICHWS; TIOHUMAaHHE
BO3MOKHOCTH

AKCMOMAaTHYECKOTO
MOCTPOCHHUS
MaTeMaTUYECKUX TEOPHIL;
BJIA/ICHUIO MeTOo/IaMu
JTOKa3aTeNbCTB U
QITOPUTMOB pelieHus,

yMEHHE WX IPUMEHSATh,
IPOBOJIUTH JIOKA3aTEIbHbIC
paccyxjaeHus B XOJe
pelICHHUS 3a/1a4;

BIIQJICHUIO  CTaHJAPTHBIMU
npueMaMu pelieHus
panruOHAIBHBIX u
UPPAHOHATIBHBIX,
MIOKa3aTeIbHBIX,
CTEINCHHBIX,
TPUTOHOMETPUYECKUX
ypaBHEHHI M HEPABEHCTB,
UX CHCTEM; HCIIOJIb30BaHUEC
TOTOBBIX  KOMIIBIOTEPHBIX
porpamMM, B TOM YHUCIIE IS
TIOMCKA TTYTH PEIICHUS 1
WLTIOCTPAIUU pelieHus
yYpaBHCHHI U HEPABCHCTB;
c(hOpMUPOBAHHOCTH
TIpeICTaBICHUIA 00
OCHOBHBIX TOHSATHUSX
MaTeMaTUYEeCKOTO aHaIn3a
Y UX CBOWCTBAX, BIIaJICHHE
YMEHHUEM XapaKTePH30BaTh
MIOBE/ICHUE byHKIU,
HCIIOJIb30BaHUE

npodeccruoHanbHO 007IaCTH.




MOJIYYEHHBIX 3HAHUWA JIJIS
OTMCaHUs u aHaJIn3a
pealbHBIX 3aBUCUMOCTEM.
METAIIPEMETHBIE | YMEHUIO  CaMOCTOSITEILHO | TOTOBHOCTH M CIIOCOOHOCTH K Teopus
OTIPENEIATh LN | CAMOCTOSITEIbHON MHOXECTB,
NESITEILHOCTH U COCTABJISITh | MHPOPMAITMOHHO- Teopus rpados,
TTAHBI JIEATEIIbHOCTH; | IO3HABATEIbHOU OyHKIWH,
CaMOCTOSITENILHO JIeSATEIIbHOCTH, BKitouas | Juddepenuuans
OCYIIECTBIIST, YMEHUE OPUEHTHPOBATHCS B HOC U
KOHTPOJIUPOBATh Pa3TUIHBIX HUCTOYHUKAX | WHTETPAIbHOE
KOPPEKTUPOBATH uHpOpMAIINY,  KPUTHICCKU HCYHUCIICHHE.
NESITeTbHOCTB; OIICHHUBATh u
WCIIOJIb30BATh BCE | HHTEPIIPETUPOBATH
BO3MOJKHBIE PECYpChl ISl | HHOPMAIIHIO, TOJIy4aeMYyIo
JOCTVIKEHUS TIOCTABJICHHBIX | U3 PA3IMYHBIX HCTOYHHKOB;
neneu U peanu3aluu | BIaJICHUIO SI3BIKOBBIMH
TIJIAHOB NEeSITeTbHOCTH; | CPEICTBAMHU: YMEHHE SCHO,
BBIOMPATH YCTEIIHBIE | TIOTUYHO W TOYHO HU3JIaraTh
CTpaTeTMM B  PaA3JIUYHBIX | CBOIO TOYKY 3peHwus,
CUTYaIIHSIX; WCIIOJIb30BaTh  aJIeKBaTHbBIC
YMEHUIO MPOJIYKTHBHO | SI3bIKOBBIE CPEJICTBA;
oOmaTscs BJIAJICHUIO HaBBIKAMU
B3aMMO/ICHICTBOBATH MO3HABATENIHPHOU pedIeKCHur
nporecce COBMECTHOM | KaK OCO3HAHUS COBEPIIACMBIX
NEeSITeNIbHOCTH, ~ YYUTBHIBATh | AEUCTBUN U MBICIUTEIbHBIX
MO3ULIUU JIPYTHX | IPOLECCOB, UX PE3Y/IbTATOB U
YYaCTHUKOB JESTEbHOCTH, | OCHOBaHUH, I'PaHUI] CBOETO
3¢ dexTuBHO pa3peniaTh | 3HaHWS U HE3HAHMS, HOBBIX
KOH(ITUKTHI; MO3HABATENbHBIX  3a7ad M|
BJIA/ICHUIO HaBBIKAMM | CPEICTB JJISl UX JOCTUKECHHUS;
MO3HABATEJIbHOM, y4eOHO- | IIeNIeyCTPEMIIEHHOCTD B
UCCIIEIOBATENbCKOM MOMCKaxX u NPUHITUN
MPOEKTHOM  JIEATENIbHOCTH, | PEIICHUH,
HaBbIKaMU paspeleHus | coo0pa3uTeIbHOCTh u
npoOieM; CHoCOOHOCTh U | HHTYHIIMS, Pa3BUTOCTh
TOTOBHOCTD POCTPAHCTBEHHOTO
CaMOCTOSITEIbBHOMY TIOUCKY | BOOOpaXEHHUS.
METOJIOB peleHus
MPAKTHYECKUX 3amad,
OPUMEHEHHUIO  Pa3IU4YHbIX
METOJIOB MIO3HAHUSL.
2. IIKAJIA OHEHUBAHUSA
Ouenka OTJINYHO X0pOo1IO YAOBJICTBOPHUTEIbHO HEY/10BJIETBOPUTEIbHO
KauectBoO IIOJIHO AT OTBET, u3NaraeT MaTepuan 00HapyXHBaeT He3HAHHE
OTBETOB Ha u3naraer YIOBIIETBOPSAIO | HEIMOJHO U JOIYCKaeT OoJbIIeli yacTu
BOIIPOCHI 110 W3YYEHHBII IV TEeM Ke HETOYHOCTH B COOTBETCTBYIOIIETO
TeMaM Marepwua, TpeOOBaHUSM, | OIpeneICHUH MOHITHIA pazjziena u3y4aeMoro
AUCHUILTUHBI naét 9TO U IS Wi GopMyIHPOBKE MaTepuana, I0mycKaeT
MIpaBUIIbHOE OIICHKHU TEOPHil; HE yMEeT omuOKu B GOPMYIHUPOBKE
ONPEIEIEHHOE | «OTJIUYHOY, JOCTaTOYHO TITYyOOKO U ONpe/IeNICHU U TEOPUH,
TIOHATHI; HO JIOMTyCKaeT JIOKa3aTEeIbHO HCKaXAIOIINe UX CMBICIH,
oOHapyxmuBaer | 1-2 ommOKwH, 000CHOBATh CBOU OecropsIIOYHO U




MMOHNMAaHHE KOTOpBIE CaM CYXJCHHUS U IPUBECTU HEYBEPEHHO H3JIaraeT
Marepuana, xKe CBOU TIPUMEPHIL; MaTepuan
MOXET UCTIPABIISET, U u3JiaraeT MaTepuan
000CHOBATH 1-2 venouéra HETOCIIeI0BATEIHHO 1
CBOU B JIOITyCKaeT OUTMOKU B
CYXJICHUS, MOCIIEZIOBATEN | S3BIKOBOM O(OpMIICHUN
MPUMEHUTD BHOCTHU U U3JIaraeMoro
3HAHMS HA SI3BIKOBOM
IIPAKTHKE, odopmIeHHN
PUBECTH U3JIaraeMoro
HE0OX0TUMBIC
MIPUMEPHI HE
TOJIBKO TIO
y4eOHUKY, HO
u
CaMOCTOSITEITb
HO
COCTaBJICHHBIC
; A3JIaraeT
MaTepua
MOCIIeTI0BaTEN
BHO U
MIPABUIIBHO C
TOYKH 3PCHHUS
HOPM
JTUTEPATypHOT
0 sI3BIKA
KauecTBo BCE 3a/1a4u peuieno BepHo | pemeHo ot 50 go 79 % OTCYTCTBYIOT
BBINNOJTHEHU S pELIEHBI ooiee 80 % BCEX 3aJ1a4; HE BCeraa HE00X0INMBIE
KOHTPOJIbHBIX BEpHO; BCEX 3a/1ay; UCTIOJIb30BaH HanboJee TEOPETHUYECKIE 3HAHUS;
padoTt HCI0JIb30BaH MOTYT palMoHAIBHBINA MYTh JOTTYIICHBI ONTHOKY B
HauOoJee BCTpEYaThCs penieHus 6omee yem 50 % 3anmay.
palroHaIbHBI OTJICNIbHBIC B pemennn nposiBisieTcs
il myTh HETOYHOCTH B HE3HAHWE OCHOBHOTO
peleHus; apudmeTnyec Marepuaia ydeOHOM
W3JI0KCHHE KUX pacdyerax IPOTPaMMBbI
MaTepuaa
JIOTHYHO,
rpaMOTHO, 0e3
omuboK

3. OEHOYHBIE CPEJICTBA /UIs1 IPOBEJJEHUSA TEKYIIEI'O KOHTPOJISA
YCIIEBAEMOCTH OBYYAIOIIIUXCSA

Ne i/ HasBanue pasnena/TeMsbl DopMa OLIEHOYHBIX CPEACTB
1 KontponsHas paboTa, mpakTHyecKas
Teopust MHOXKeECTB. OHTPO pabo » TP ee
paboTa, yCTHBII onpoc.
2 KontponbsHas paboTa, mpakTHyecKas
Teopus rpagos. OHTPO pabo » TP ee
paboTa, yCTHBII onpoc.
3 KonrponbHas paboTa, mpakTHyeckas
Dymi, OHTPO pabo , p ec
paboTa, yCTHBII onpoc.
4 HuddepennnanbHoe U UHTETPANTbHOE KonTponbsHas paboTa, mpakTuieckas
HCUHCIICHHE. paboTa, YCTHBIH ompoc.




4. OHEHOYHBIE CPEJICTBA JIJISI TPOBEJAEHUA MPOMEXYTOYHOM ATTECTAIIAU
OBYYAIOIIUXCHA
[Ipomexxyrounass arrectauuss 1o mnpeaMery «MaTtematuka» HOpoBOIUTCS B (opme
U HIMPOBAHHOIQ 324€Ta

5. KOMILIEKT MATEPHAJIOB JIVI5s1 OHEHKA C@OPMHAUPOBAHHOCTH YMEHUN U
3HAHHMMU B XOJE OCBOEHMSA YYEBHOU JUCIHIUIIVIMHBI

KommuiekT marepuaJioB 1Jisi IPOBe/IeHUs] KOHTPOJIbHBIX padoT
IlepeyeHb KOHTPOJIBbHBIX PA0OT IO TEMaM:
Tema 1. Teopust MHOKeCTB.

Bapuanr Nel.

1. Hansr muokectBa: X={1,3,5,6,9}, Y={2,4,5,7,8}, Z= {1,2,6,9,10},
U={1,2,3,4,5,6,7,8,9,10}. Haiitu: a) X N Z; b)Y U Z; c)(Y \Z2) n X; d)(X \Y) N Z;
e)XuY

2. C nomouisio 1uarpamMmel Jitniepa-Benna n300pa3uth MHOXKECTBA:

A XNnZ2HU¥nZ);b)Xn¥Uuz)c)XnYUz

3. TlocTpouTh MaTpHILy /Ul OMHAPHOTO OTHOIICHUS W ONIPEICITUTh CBOHCTBA OTHOIIICHHMS:
R ={(a,b)|la,b € M,ab < 0}; M = {-3,-2,-1,0,1,2,3}

Bapuanrt Ne2.

1. Jausr maokectBa: X={1,2,7,8,9}, Y={2,3,5,6,8}, Z= {2,4,5,9,10},
U={1,2,3,4,5,6,7,8,9,10}. Haiitu: a) X N Z; b)Y U Z; c)(Y \Z) n X; d)(X \Y) N Z;
eXUY

2. C moMomuisto quarpaMmMbl Ditsiepa-BenHna n300pa3uth MHOKECTBA:

A (XNnZH)UYUZ);b)Xu¥n2)c)Xn¥Yn2z).

3. IlocTpouTth MaTpuiLy uiss OUHAPHOTO OTHOIIEHUS M ONPEJEIUTh CBONCTBA OTHOLICHHUS:
R ={(a,b)|la,b € M,ab > 0}; M = {-3,-2,—-1,0,1,2,3}

Tema 2. Teopus rpagos.

Bapuant Nel.
1. Haiitu G k rpady G.

3. Haiitu ctenenu Bcex BepiuH rpada G



5. Haiitu B 3aganHomM rpade MapmpyTsl, 3aMKHYTbI€ MapUIPYyTHI, IEIH, IPOCTHIC [EMH, UKIIBI, TPOCTHIC
UKITBL. (TI0 2 IprMepa)

7. Haiitu B 3amanHoM rpade DHIepoB IIUKI U IIENb, €CIM OHU CyIIecTBYIOT. (mo 1 mpumepy) Eciu B
3aJJaHHOM rpade uX HeT, OOBACHUTH MOYEMY.

s

H

8. Haiitu B 3a1anHoM rpade ["'aMMIbTOHOB LMK U LIETb, €CIM OHU CylIecTBYIOT. (1o 1 npumepy) Eciu B
3aJJaHHOM rpade X HET, 0OBACHUTH OYEMY.

b
a c
d ¥
-4

9. Haiitu Kapkac IJid 3aJaHHOTO T’ pa(l)a MCTOJOM IIOUCKA B IUPUHY.



Bapuant Ne2.
1. Haiitu G  rpady G.

5. Haiitu B 3aganHoM rpade MapuipyThl, 3aMKHYTbI€ MapIIPyThl, LIEMH, POCThIE LEMH, LUKIbI, TPOCThIE
LUKIIBL. (10 2 TpuMepa)



7. Haiitu B 3amanHoM rpade DiiepoB MK U 1LETb, €CJIM OHU CYIIECTBYIOT. (o 1 mpumepy). Ecnu B
3aIaHHOM T'pade UX HET, OOBICHUTD MTOUYEMY.

8. Haiitu B 3aganHoM rpade ['aMuiIbTOHOB UK U 1€, €CJTM OHU CYIIEeCTBYIOT. (110 1 nmpumepy) Ecnu B
3aIaHHOM T'pade uX HEeT, OOBICHUTD IMOYEMY.
a




Tema 3. dyHkuum.

Bapuant Nel.

1) Haiitu 3nauenue ¢pynxiuu f(X) B Touke Xo: f(X)=x2+5*x-10, Xo = 4.

2) Haiitu o6nacts onpenenenns pynxuun: f(X)= vVx + 3.

3) Haiitu o6nacts 3Hauenus Qpynkuun: f(X)=1/(x — 5).

4. Onpenenuth kakoi siBisiercst pyukius f(X): yeTHas, HedeTHas, 00IIero BUA: f(X)=x*+ x2+5.

5. Haiitu KLU0 00paTHOM K maHHOM: Yy =_1
(ynxu p it y=_,

6. IlocTpouTs rpaduk pyHKIUM: Y =X3+2,

Bapuant Ne2.

1) Haiitu 3aauenue ynkmun f(X) B Touxe Xo: f(X)=x3-3*x-10, Xo = 2.

2) Haiitu o6macts onpenenenus gpyakmun: f(X)=1/(X>-6*x+5).

3) Haiiti 061acth 3Hauenus Gyskun: f{x)=vx — 2

4. Onpenenuts Kakoii senserca ¢pyaxuus f(X): uetHas, HeueTHas, obmero Buma: f(X)=x3+x-1.

5. Haiiti byHKI#IO 06paTHOi K qaHHOM: Y = Vx — 1.
6. IlocTpouTs Tpaduk dysxmm: Y =v/x-3.

Tema 4. ludgdepeHunanbHOe U MHTErPaJIbHOE HCHUCTICHHE.

Bapuanr Nel.

1) Haiiti IpoM3BOIHYO (bymKumm: f(x) = x5 - 6*x?+ 5*x - 2.

2) Haiitu mpou3BoiHYIO CIOKHOH (l)_[yH +41/11/1 f()g)—sm(élx2 + 3x) * 2x.
3x .

3) Boruncnuth mpezesst: lim
x>0 4x3+3x2+x+1 x—2 x2 3x+2
4. Haittu neonpenenennbiii uarerpan: [ (3x3 + 2x2 — 3x + 5)dx.

2
5. Haiitu onpeeneHHbINA HHTErPaL: fl (x3 — 5x2 4+ 2x — 2)dx.

Bapuant Ne2.
1) Haiitn npomsoayto GyHkImn: f(X) = x* + 3*x% + 5*x + 3.
2) Haiitu o6acThb ompe ey Q)ﬁKL{I/H/I f(X) gos(4x2 — 3x) * 5x.

3) Borunciuth mpeaenst: lim :
x—00 4x3+3x24+3x+5 x—>2 x2— 5x+6

4. Haittu neonpenenennbiii uarerpan: [ (2x3 — 2x2 — 3x + 4)dx.
N . 3
5. Haiitu onpeeieHHbINA HHTErPaL: fl (x3 + 4x% + 3x + 2)dx.

KommniekT MmaTepuaJioB 1Jisi IPOBeAeHUs MPAKTHYECKUX 3aHATUI
IlepeuyeHb YCTHBIX BONPOCOB M0 TEMAaM:

Tema 1. Teopusi MHOMXKeECTB.

Onpenenenrne MHOXKECTBA.

CrniocoObI 3a/1aHUsI MHOKECTB.

ITycTroe MHOXECTBO.

VYHuBepcanbHOE MHOKECTBO.

[TonmHOXECTBO.

Huarpamma Oitnepa-Benna.

OObearHeHre MHOYKECTB.

[Iepeceuenne MHOXKECTB.

Pa3nocTh MHOKECTB.

10. JlomoTHEHEe MHOKECTB.

11.  CsaoiicTBa omneparuii HaJi MHOXECTBaMHU.
12.  OmpeneneHuie OTHOUIECHUS HAJ JIEMEHTaAMH MHOKECTBA.
13.  buHapHBIe OTHOIIECHUS.

14. CriocoObI 3a/1aHusl OMHAPHBIX OTHOIICHH.

CoNoOR~WNE



15.  CaoiictBa OuHapHbIX OTHOWIEHUH. (PedaekcuBHOCTD, CHMMETPUYHOCTD, TPAH3UTHUBHOCTD)
16. OTHo1IEHNE SKBUBAJIEHTHOCTH.

17. OTHoOIIEHUE CTPOTO MOPSJIKA.

18.  OrHoUIEHHE HECTPOTO MOPSIKA.

Tema 2. Teopus rpados.

1. Onpenenenue rpada.

2. HeopueHTHpOBaHHBI Tpad.

3. OpuentupoBanHbIi rpad.

4. TlpaBumnbHBII rpad.

5. Ilernsa. Kparnoe pebpo.

6. IMosHsIii rpad.

7. Hoxarpad.

8. OcroBblit IOTpad.

9. JlomostHeHue K rpady.

10.  Crenenb BepIuHbI rpada.

11.  M3onupoBaHHas BepIIUHA.

12. OpHopomHas BepIIMHA.

13.  OmpenpeneHuie Mapuipyra.

14. Onpenenenre 3aMKHYTOTO MapIIpyTa.
15. Ornpenenenue 1emnu.

16. OmnpeeieHre TPOCTOM TETH.
17. Onpenenenue MUKIA.

18. Ompenenenne MPoOCTOro MUKJIA.
19.  CsszanHbIi Tpad.

20.  JInwHa mapmipyra.

21.  PaccrosiHME MEXTy BEpIITUHAMH.

22.  lentp rpada.
23.  Pammyc rpada.
24.  DinepoB MyTh.

25. DWIIepPOB UK.

26. 'aMUIBTOHOB ITyTh.

27. ['aMUIIBTOHOB IIUKII.

28. Omnpenenenue nepea.

29.  Ormpenenenne KOPHEBOTO JIepeBa.

30.  Kapkachl ¥ KOMIIOHEHTHI CBS3aHHOCTH.
31.  Ilowuck B miupuHy.

32.  Ilouck B riayOuHy.

Tema 3. ®yHKINH.

Onpenenenue GpyHKIMU.

CriocoObl 3aaHus PyHKITUH.

Ob6nacTb onpeneneHus QyHKIHH.

MHOXecTBO 3Ha4eHUH (PyHKIIMH.

I'padux pyHkuum.

YerHas QyHKUHUS.

Heuernas ¢pyHkuus.

MoHoToHHast PYHKIIHSL.

9. IlpomexyTKu BO3pacTaHUs U YObIBAaHUS (QYHKIUH.
10.  OrpannyenHast QyHKIHUS.

11.  Tlepuoauunas GpyHKIUS.

12.  OOparHas pyHKUIHS.

13.  CaoiicTBa aneMeHTapHBIX (QYHKIMH. (CTENEHHas1, ToKa3aTeabHas, JJorapudmudeckas,
TPUTOHOMETpUYECKast)

ONoGa~WNE

Tema 4. ludpepenuuaibHoe 1 MHTErpaabHOE HCUHCTECHHE.
1. Omnpenenenue nponu3BoAHON QyHKINH.



[TpaBuna nuddepeHurpoBaHus.

[Tpon3BoAHBIE ANIEMEHTAPHBIX (PYHKIIHA.

[Tpoun3BoaHas CIOKHON (PYHKIIHH.

Onpenenenue npesena GyHKIUH.

PackpbITre HEOpeIeIeHHOCTH.

IlepBblit 3aMeUaTENbHBIN PEACII.

Omnpenenenue nepBooOpa3HOM.

[IpaBuna BerYmCIICHHs IEPBOOOPA3HOM.

0.  HeomnpeneneHHblif HHTErpaI.

11.  CaoiicTBa HEONpPEAENEHHOTO HHTETpaa.

12.  CnocoObl BBIYUCIICHUS] HEOTIPEISIICHHOTO UHTETpajIa.
13.  OmpeneneHHBIN UHTETPA.

14.  CaoiicTBa onpeeIeHHOr0 UHTErpasa.

15. CriocoObI BEIYUCIICHHS OTIPEICTICHHOTO HHTETpaa.

RoOoo~NoGakrwd

I[lepeuensb npakTHYecKUX padoT MO TeMaMm:

Tema 1. Teopust MHOKeCTB.

[Tpaktuueckoe 3ansitue Nel: OCHOBHBIEC OTIpE/IETICHUSI TEOPUH MHOXKECTB.

[Ipaxtnueckoe 3ansaTue Ne2: Onepanuu HaJ MHO)KecTBaMH. CBOMCTBA OIEepalui.

[TpakTrueckoe 3anstue Ne3: OCHOBHBIE ONPEIETCHNS] OTHOIIEHUHM HaJl AJIEMEHTAMU MHOXECTBA.
bunapnsie OTHOLIEHUSI.

[Ipaxtnueckoe 3ansTue Ne4: CBoiicTBa OTHOIIEHUM HAJI JIEMEHTaMU MHOKecTBa. OTHOIIEHUS NOPSAIKA.

Tema 2. Teopus rpados.

[Tpaktrueckoe 3anstue Nel: OcHOBHBIE OIpeAeTICHUs TEOPUH rpadoB.

[IpakTtuueckoe 3anarue No2: MapuipyTsl, 11enu, UKL B Tpade. OnpenencHue pacCTOSTHUN MEXKITY
BEPIIMHAMHU.

[IpakTuueckoe 3anstue Ne3: DitsiepoB myTh. DUIEPOB UUKI. ['aMHUIBTOHOBBI LIEMU U IIUKIIBI.
[Tpaktuueckoe 3anstue Ned: JlepeBbs. Kapkacel. Anroputmsl Ha rpadax. [louck B mmpuny. Ilonck B
TTyOHHY.

Tema 3. ®yHKIIUMN.
[Tpaktrueckoe 3anstue Nel: O6macTh onpeaeneHrs 1 MHOYKECTBO 3HaYCHUHN (DYHKITUU.

[Ipaktnueckoe 3anstue Ne2: I'paduk QyHKIMH, TOCTpOCHHE TpaduKkoB (DYHKIMKA, 3aTaHHBIX
pa3IMYHBIMU crioco0amu.

[Ipaktnueckoe 3ansitue Ne3-4:  MOHOTOHHOCTb, YETHOCTb, HEUETHOCTb, OTPAHHUYEHHOCTH,
MEePUOTUIHOCTD. [IpoMexxkyTkH Bo3pacTaHus U yObIBaHUS (PYHKIUU.

[IpakTueckoe 3ansatue No5-6: CoiicTBa aneMenTapHbIX GyHkuit. OOpatHas QyHKIuS.

Tema 4. luddepeHunaibHoe H HHTErpajibHOE HCUYHCIEHHUE.
[Ipaktuueckoe 3anarue Nel: IIpousBonnas ¢yukuun. [IpaBuna nuddepenunponanus. [IponsBoansie

aneMeHTapHbIX QyHKUUN. [Ipon3BoaHAs CIIOKHON (QYHKITUH.

ITpaktuyeckoe 3anstue Ne2: Ilpenen pynkuun. PackpeiTe HeonpeaeneHHOCTH. [1epBblii 3aMedaTeIbHbIN
peen.

[Tpaktuyeckoe 3anstue Ne3: IlepooOpasHast. [IpaBuia BeruucIeHHs IEpBOOOPA3HOIL.

[Tpaktuueckue 3ausatust Ned-5: Heonpenenennsiii unterpan. Coiictsa. CriocoObl BEIUMCIICHHS.
[Ipaktuyeckoe 3ansTHe Ne6-7: Onpenenennblil uaTerpan. CpoiictBa. CriocoObl BEIYUCIEHHUS.

5.3.KoMIUIeKT MaTepuaIoB AJs NPOMEKYTOYHON ATTECTALMH 110 Pe3y/JIbTaTaM OCBOCHHS
AUCUHMITUHBI

Bonpocs! 1is 1upepeHupoBaHHOIO 3a4eTa:

1. OcHoBHBIE ONpeAeneHnsl TEOPUH MHOKECTB.



RoOoo~NoGakrwd

0.
. DWnepoB NyTh. DNUIEPOB LIUKIL
12.
13.
14.
15.
16.

17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
217.
28.
29.
30.

Onepanuu HaJl MHOKECTBaMH.

CaoiicTBa oneparuii.

OcHOBHBIE OITpeICIIEHNs] OTHOLIIEHUH HaJl 2JIEMEHTaMU MHOYKECTBA.
bunapusie OTHOLIEHUS.

CBoiicTBa OTHOIICHUI HAJ/ AIEMEHTaMU MHOXKECTBA.

OTHOLIEHUS TOPSIKA.

OcHOBHBIE OTIpeIeICHHUS TEOPUU TPadoB.

MapuipyTsl, IeTH, UK B Tpade.

Omnpenenenne pacCTOSTHUI MEXy BEpIIMHAME rpada.

['aMHIIBTOHOBBI LIETIN U LIUKJIBL.

Hepesps. Kapkacsl.

Anroputmel Ha rpadax. [louck B mmpuny.

Anroputmsl Ha rpagax. [louck B riiyOuny.

Ob6nacTh onpeneaeH st U MHOYKECTBO 3HAUEHUHN (YHKIIUH.

I'paduk dpynkuu, nocrpoenue rpagukoB pyHKIUHN, 3aJaHHBIX PA3TIUYHBIMU CLIOCOOAMHU.
MOHOTOHHOCTb, YeTHOCTh, HEYETHOCTh, OTPAHUYEHHOCTb, IEPUOAUYHOCTb.
[IpomexyTku Bo3pacTaHus U yObIBaHUS (DYHKIIUU.

CpoiicTBa 351eMEHTapHBIX PYHKLINH.

[IpousBoHas GyHKUIUU.

[IpaBuna quddepeHumpoBaHus.

[IpousBoiHbIE AIIEMEHTAPHBIX (YHKIIHH.

[TpousBoHas COXKHOM YHKITHH.

[Ipenen byukmmm.

PackpbITre HEOIIpeIeIeHHOCTH.

[TepBrIil 3aMeydaTeNbHBIN peaed.

[TepBooOpa3nas. [IpaBuia BeIYKCIICHUS TEPBOOOPAZHOM.
Heomnpenenennsiit uaTerpan. Crorictea. CriocoObl BEIYUCICHUS.
Omnpenenennbiii uaTerpai. Coiictea. CriocoObl BEIYUCICHHUS.

6. MATEPUAJIbBHO-TEXHUYECKOE OBECIIEHEHUME KOHTPOJIbHO-OLIEHOYHbBIX

MEPOIIPUSITUN

B IpoHecce OCBOCHUA IMPOTIpaMMbL y‘lC6HOﬁ AU CHUITIIMHBI «MaremaTnka» CTYACHTBI OOJIKHBI
HUMETh BO3MOKHOCTH JOCTylla K 3JICKTPOHHBIM y‘le6HBIM MarcpruajiaM, HMCIOIIUMCS B CBO6OI[HOM

AOCTYIIC B CUCTEMC I/IHTepHCT (BJ'IGKTpOHHLIe KHUTHU, IPAKTUKYMBI, TCCThI U I[p)

MaTCMaTHUKHU (qu6Haﬂ ayauTopuss Ui IPOBCACHUSA 3aHATHH BcexX BHIOB,
O6paSOBaTCHLHOﬁ nporpaMMoﬁ, B TOM YHUCJIC I'PYHIIOBbIX U MHAWUBUAYAJIbHBIX KOHCYHBTaHHfI, TEKYILICTO

Peanuzanus IIporpaMmabl yqe6H0171 JUCIHUIIIMHBI ITPCAIIOIaracT HaJIA4YHue y‘IC6HOFO KaOuHeTa

KOHTPOJIA U HpOMe)KYTOqHOﬁ aTTeCTaLII/II/I).

IlepeyeHb OCHOBHOTO 000PY/IOBaHUS:
Pabouee mecto npenoaasarens
WuTepakTuBHast focka - 1 mrT.
ITpoextop - 1 mir.

HoytOyxk - 1 mrT.

Cryn yueHn4yeckui - 22 mr.

Cron npenogasarens — 1 mrt.

HarjaisaaHbIC mocoous (KOMHJICKTLI yLIC6HBIX Ta6J'II/II_I, IJIaKaTOB, MMOPTPETOB BBIAAIOIIUXCS

YYCHBIX-MAaTCMAaTUKOB, MOJICIIN U I[p.);

NpeaAyCMOTPCHHBIX



[lepeuyenpb mporpaMMHOTO 0OECTICUECHUS:

Kaspersky Endpoint Security xnst 6usneca — Crannaprabiii Russian Edition. 1500-2499 Node 1
year Educational Renewal Licence

Onepanuonnas cucrema Microsoft Windows XP SP3

Microsoft Office [Ipodeccuonansusiii mioc 2007

PEKOMEHAYEMAS JIMTEPATYPA

OchosHble UCTOYHUKUL:

1. TopodeeBa, A. B. Maremaruka : yd4eOHUK I CpeAHEro MpodeccHoHAIBLHOTO 00pa3oBaHus /
A. B. lopodeeBa. — 3-e u3., mepepad. u gon. — Mocksa : U3natenberBo FOpaiit, 2020. — 400 ¢. —
(ITpoeccnonanvHoe obOpazoBanue). — ISBN 978-5-534-03697-8. — Tekcr : anekrponssiid // IbC
IOpaiir [caiiT]. — URL: https://urait.ru/bcode/449047

2. Maremaruka. [lpakTukym : ydeOHOe TocOOHMEe Il CpeJHEero MpoQecCHOHAIBHOTO 00pa3oBaHus /
O. B. TarapaukoB [u ap.] ; mox ob6meit pemakiuerr O. B. TarapuukoBa. — Mocksa : M3narenscTBo
IOpaiit, 2020. — 285 ¢. — (IIpodeccrnonansroe oopazoBanue). — ISBN 978-5-534-03146-1. — Texkcr :
anextpouusiii // DBC FOpaiit [caiit]. — URL: https://urait.ru/bcode/470068

ﬂOI’lOﬂHumeﬂbele UCMOYHUKU.

3. CrexnoB, B. A. Maremarnka u ee 3HaueHme miua deitoBeuectBa / B. A. CrekimoB. — Mocksa :
WznarensctBo HOpaiit, 2020. — 204 c. — (AnTonorust mpicin). — ISBN 978-5-534-08325-5. — Tekcr :
anextpouusiii // DBC FOpaiit [caiit]. — URL: https://urait.ru/bcode/472654

4. boromonoB, H. B. Maremaruka. 3amaun ¢ pemenusmu B 2 4. Yacte 1 @ ydyeOHOe mocoOue mis
cpemHero mpodeccruoHanbHOTO 00pasoBanus / H. B. boromonoB. — 2-e 3., ucrp. u jorn. — Mocksa :
M3narensctBo FOpaiit, 2020. — 439 c. — (Ilpodeccuonansuoe obpazoanue). — ISBN 978-5-534-
09108-3. — Tekcr : anekrponnsiii // DBC FOpaiit [caiir]. — URL: https://urait.ru/bcode/470790

Humepnem-pecypcuol:

1. https://minobrnauki.gov.ru — opuruansHbeIi caiiT MUHHCTEpCTBA HAYKH U BBICIIET0 0Opa3oBanus PO.
2. http://www.edu.ru — penepanbubiii mopran «Poccuiickoe 00pa3oBaHHEY.

3. http://window.edu.ru — uapopmarmonnas cuctema «EquHoe OKHO J0CTyna K 00pa3oBaTeIbHBIM
pecypcamy.

4. http://fcior.edu.ru — ¢enepalibHbIN HEHTP HHOOPMAITMOHHO-00pPa30BaTEILHBIX PECYPCOB.

5. http://www.window.edu.ru/window/library?p_rubr=2.1 - DnekTpoHHas OUOIHOTEKA OJHOTEKCTOBBIX
00pa3oBaTe/IbHBIX ¥ HAYYHBIX PECYpPCOB HH(DOPMAIMOHHON cHCTeMbI «ETHHOE OKHO»

6. http://www.wikiznanie.ru/ - Buku3HaHue: runepTeKCToBast 3JIEKTPOHHAS SHIIUKIIOICIUS.

7. http://www.intuit.ru - Hartuonanbhsiii oTkpbiThiid yHEBEepcuTeT « MHTYUT».

8. http://www.0sp.ru - OTKpbITbIC CHCTEMBbI: U3AaHUs 10 HHOOPMAITMOHHBIM TEXHOJIOTHSIM.

OnexmponHo-cnpagoynblie CUcmembl.
1. DJIEeKTPOHHO-0MO0/IHOTeYHAs1 CHCTeMa «YHHBepcuTeTckas Oul/aMOTeKa OHJaiin» — 0asza
JAHHBIX y4eOHOU, Y4eOHO-METOAMYECKOW U HAY4YHOW JUTEpaTypbl IO OCHOBHBIM  H3Yy4aeMbIM
mucrIuimaam - http://www.biblioclub.ru

2. bubnmoTeka HayuyHOH 1 yaeOHoM uTepartypsl - http://sbiblio.com.
3. DnekTpoHHO-0MOMMoTeuHas cucrema - http://www.iprbookshop.ru.
4. JIEKTPOHHO-0n0noTeynas cucrema «fOpaiiT»: Ko/uleknusi «JlereHgapHble KHHIH» H

kosuteknuss CIIO- snexTpoHHBIE BEpCHH y4eOHOW M ydeOHO-METOANYecKor auTepatypsl - WwWw.biblio-
online.ru

S. TI'ocynapcrBenHast ungopmannoHHas cucrema « HanmonanbHast 3JIeKTpOHHAsi OUOINOTeKa» —
(OHJT ANIEKTPOHHBIX BEPCHIl MEUaTHBIX M3JaHUU, IEKTPOHHBIX PECYpCOB, MYJIbTUMEAUUHBIX U3JaHUNA U
ap. - https://H36.pd

6. JdjekTpoHHasi Oubamoreka TI'Y— 0Ga3za pgaHHBIX HaydyHBIX TpPYZOB IIperojaBaTelneii-
https://elibrary.tsutmb.ru

7. D1eKTPOHHO-0ubIMoTeuHas cucrema «KoncyasTant ctyaenTay: - http://www.studentlibrary.ru



https://urait.ru/bcode/449047
https://urait.ru/bcode/470068
https://urait.ru/bcode/472654
https://urait.ru/bcode/470790
https://minobrnauki.gov.ru/
http://www.edu.ru/
http://window.edu.ru/
http://fcior.edu.ru/
http://www.window.edu.ru/window/library?p_rubr=2.1
http://www.wikiznanie.ru/
http://www.intuit.ru/
http://www.osp.ru/
http://www.biblioclub.ru/
http://sbiblio.com/
http://www.iprbookshop.ru/
http://www.biblio-online.ru/
http://www.biblio-online.ru/
https://elibrary.tsutmb.ru/
http://www.studentlibrary.ru/

Hcnonk3yemsbie oOpazoBateinbHbie matdopmel: https://dnevnik.ru/, https://infourok.ru/, https://zoom.us/.



https://dnevnik.ru/
https://dnevnik.ru/
https://zoom.us/
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