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1. Ilesb ocBOEHMS TUCIUIITHHBI

Ilenb OCBOGHHMS AUCHUIUIUHBI — (OPMHUPOBAHUE Yy CTYIACHTOB HABBIKOB JIOTHYECKOTO
MBILUICHUS. U YMEHUS IPUMEHATH alllapaT COBPEMEHHOM JUCKPETHOM MAaTEMATHUKH IPU PELICHUU
IIPUKJIAHBIX 33]1a4.

2. Mecto nucuuminnsl B ctpykrype OIIOIT BO

JIMCUMIUTMHBL ¥ TPaKTUKHA, HA OCBOCHUU KOTOPBIX OaszupyeTrcs [aHHAs IUCIUIUIMHA:
HIKOJIBHBIM Kypc HH(POPMATUKH.

JIMCUMIUINHBL ¥ IPAKTUKH, AJI1 KOTOPBIX OCBOEHUE AHHOM TUCIMIIIIMHBI HEOOXOAUMO Kak
npeauiecTByrouee: ANrOpUTMbl M CTPYKTYPbl JaHHbIX, MaremaTHyeckas JIOTUKa WU TEOpus

AJIr'OpUTMOB.

3. Iliianupyembie pe3yJibTAThI 00y4eHUs

dopmupyemble U HNuaukaropsl
KOHTPOJIMpyeMble AOCTUKEHUS IInanupyemble pe3yJbTaThl
KOMIIeTeHIINH KOMIIeTeHIIU I o0yueHust

(K021 1 HAUMEHOBAHUE) (K01 1 HAMEHOBAHUE)

OIIK-1 Cnocoben OIIK-1.1. 3HaeT OCHOBEBI 3HaTh: OCHOBEI MAaTEMATUKHU,
IIPUMEHSTH MaTeMaTHKH, BBIUHCIUTEIbHON TEXHUKHU U
C€CTCCTBCHHOHAYYHBIC 1 BBIYMCIIUTEIIbHOM TEXHUKU | IPOrPaMMHUPOBAHUS
OOIIICHHKCHEPHBIC Y IPOrpaMMUPOBAHUA YMeTh: NpUMEHATh 3HaHUSI OCHOB
SHaHWA, METOABI MaTEMATHKU, BEIYUCINTENBHON
MaTeMaTHHeCcKoro TEXHHUKHU U IPOrPAMMUPOBAHUS
aHaJi3a 1 Bnaners: HaBbIKaMy IPUMEHEHUS
MOJIETTUPOBaHUs .

OACIHpO ’ 3HAHUHA OCHOB MaTEMaTHKH,
TeopeTHHeckoro u BBIYHUCIUTENbHON TEXHUKU U
9KCIIEPUMEHTAILHOTO HPOrPAMMHPOBAHHS!
HCCIIEIOBAHMSI B

o 1 . OIIK-1.2. Ymeert pematb 3HaTh: NPUHIUIBI UCCIIEOBAHUS
poeccnoHaIbHOM -

P CTaHJapTHbIE 00BeKTOB NpoecCHOHATbHON
NEeSITeIbHOCTH

HpO(beCCI/IOHaJ'II)HI)IG 3ala4M | nesTeJIbHOCTHU

C IPUMCHCHUEM YMeTh: OLIEHUBATh TEOPETUUYECKUE U
CCTCCTBCHHOHAYHBIX 1 9KCIIEPUMEHTATLHBIC HCCIIETOBAHHUS
OOILEHHKEHEPHBIX 3HAHUH, | (60 orrop npodeccuoHaTbHOI
METOJI0B MaTEMATHIECKOTO | /ooy ooy

aHaJIn3a U MOACTIUMPOBAHUA
B.]'Ia)IeTBZ HaBbIKaMHU TCOPETUUYCCKOT'O

U SKCIIEPUMEHTAIBHOTO
HUCCIEN0BAHUA O0OBEKTOB
npoecCHOHABHOM IeATENHHOCTH

OIIK-1.3. Bnaneet 3HaTb: METOAEI MATEMATHYECKOTI'O
HaBBIKAMU TCOPETUYECKOTO | aHAJIW3a M MOJICITMPOBAHUS

H SKCHCPUMEHTAJIBHOT'O YMeTh: NPUMEHSTh METOIbI
HCCIICIOBAHHS 00BEKTOB MaTeMaTHYeCKOro aHaJIn3a U
npodecCuoHATBHON MOJIE/THPOBAHHS

JeSITeIbHOCTU

B.]'Ia)IeTBZ HaBbIKaMU ITPUMCHCHUA
METOJ0B MaT€CMaTUYCCKOI'o aHajin3a
1 MOJCIUPOBAHUA




4. CTpyKTYpa M coJiepKaHue IUCHUIINHbI

Monyas (pa3aen)

Bun
y4eOHoi
padoThI

HaumenoBanue
TeM 3aHATHH
(yueOHOii padoThI)

Cemectp

Oo0nbem,

Banasl

HNuTepakTus,
4.

®opMbI TEKYLIIETO
KOHTPOJIA (HAMeHOBaHHe
OLIEHOYHOI'0 CPeACTBA)

Monynb 1. MuoxectBa. COOTBETCTBUSL.

OTHOIIEHUS.

IIp31

Pemenne 3amad no
MOJYJIIO
«MHoOXecTBa.
COOTBETCTBHAL.
OTHOIICHUSA».

CP

Pa6ora ¢ yuebHom
JIUTEPATypoO 1o
MOZYJIEO
«MHoOXecTBa.
COOTBETCTBHA.
OTHOLIEHUTY,
BBIIIOJTHCHHE
MPaKTUYECKOTO
3aJaHus U 3aJlaHuN
MIPOMEKYTOUHOT O
TeCTa.

[IpakTuueckoe 3aganue,
[IPOMEKYTOUHBIN TECT

40

Monyinsb 2. KomOuHaTopuka.

[Ip3 2

Pewmenne 3anau mo
MOJTYJIIO
«KombunaTopukay.

[IpakTnueckoe 3ananue,
[MPOMEXYTOUHBIA TECT




Bun HaumenoBanue ®opMbI TEKYLIIETO

. . Oo0bem, HNuTepakTus,
Monyas (pa3aen) yueOHOI TeMm 3aHaTHil | CemecTp . banbl u KOHTPOJIs1 (HAUMEHOBaHMe
pa6oTtsl | (yueOHOIi paGoTh) ) ) OIIEHOYHOI0 CPEeICTBA)

Cp Pabota c yuebnou 40 8 -
JUTEPATYpPOH 1O
MOJTYJIIO
«KombunaTopuka»,
BBINOJIHEHHUE
[IPAKTUYECKOIrO
3aJlaHUA U 3a/1aHUiM
IIPOMEKYTOUHOTO
TecTa.

Monyib 3. byneBsl QyHKINU. Jlex 1 [lonsitue OyneBoit 1 2 - - IIpakTnueckoe 3axanue,
byHKLIHU. [IPOMEKYTOUHBIE TECTHI
Peanuszanus
byHKIII
dbopmynamu.
OKBUBAJIEHTHOCTb
dbopmy.
Hopwmaibnsie
(GOopMBI.

Jlex 2 Tynukosas, 2 - -
MUHUMAaJbHAS U
COKpallEHHAas
JAH®. TTonnbie
CHCTEMBI OYJIEBbIX
GyHKIHIA.
ITonuaoM
JKeranknHa.
3aMKHYTbIE
KJIACCBI.




®opMbI TEKYLIIETO
KOHTPOJIA (HANMeHOBaHHe
OLIEHOYHOI'0 CPeACTBA)

Bun HaumenoBanue
Mopnyas (pa3nein) y4eOHoi Tem 3ausaTuii | Cemectp
pa6oTtsl | (yueOHOIi paGoTh)

O0BeM HNurepakTus
u ’| BaJuibl [:l ’

CP Pa6ora c 14 8 -
JIEKIIMOHHBIM
MaTepuajIoM U
yaeOHOM
JIUTEPATypoOu Mo
teme «llonstue
OyneBoi QyHKIUH.
Peanu3zanus
byHKIUI
dbopmynamu.
OKBUBAJIEHTHOCTb
bopmym»,
BBINIOJIHEHHE
3aJaHui
MIPOMEKYTOUHOT O
TecTa.




®opMbI TEKYLIIETO
KOHTPOJIA (HANMeHOBaHHe
OLIEHOYHOI'0 CPeACTBA)

Bun HaumenoBanue
Mopnyas (pa3nein) y4eOHoi Tem 3ausaTuii | Cemectp
pa6oTtsl | (yueOHOIi paGoTh)

O0BeM HNurepakTus
u ’| BaJuibl [:l ’

CP Pa6ora c 14 8 -
JIEKIIMOHHBIM
MaTEepUajIoM U
yaeOHOM
JIUTEPATypoOu Mo
TEME
«HopmanbHbie
(bopMBI.
Tynukosas,
MUHHUMAJIBHAS U
COKpallEHHAas
JAH®D»,
BBITNIOJIHCHHE
IIPAaKTHYECKOTO
3a/laHus U 3aJaHUI
IIPOMEKYTOUHOT O
TecTa.




CP

Pabota c
JIEKITMOHHBIM
MaTepualioM U
yueOHOM
JIUTEpPaTypou Mo
teme «llosHbie
CHUCTEMBI OYJIEBBIX
(GyHKIMIA.
[TonmuuaoM
KerankuHa.
3aMKHYTBIE
KJIACCBI»,
BBINIOJIHEHUE
3aaHui
MIPOMEKYTOUHOTO
TecTa.

13




Bun HaumenoBanue ®opMbI TEKYLIIETO
. . Oo0bem, HNuTepakTus,
Monyas (pa3aen) yueOHOI TeMm 3aHaTHil | CemecTp . banbl u KOHTPOJIs1 (HAUMEHOBaHMe
pa6oTtsl | (yueOHOIi paGoTh) ) ) OIIEHOYHOI0 CPEeICTBA)
Monyns 4. Teopust rpados. I1p3 3 Pemenue 3agau no 1 2 - - [IpakTrueckoe 3amanue,

moaymto «Teopust [IPOMEKYTOUHBIE TECTHI
rpadoBy.

CP Pa6ora ¢ yuebHoOM 14 8 -

JIUTEPATypOu Mo
teme «llonstue
rpada. MapiipyTsl,
I[ETTH, [IUKIIBI.
N3omopduszm
rpadoB. CriocoObI
3agaHus rpadoB,
BBITIOJTHCHUE
MIPAKTUIECKOTO
3aJaHus U 3alaHuN
MIPOMEKYTOUHOTO
TecTa.




Bun HaumenoBanue ®opMbI TEKYLIIETO

. . Oo0bem, HNuTepakTus,
Monyas (pa3aen) yueOHOI TeMm 3aHaTHil | CemecTp . banbl u KOHTPOJIs1 (HAUMEHOBaHMe
pa6oTtsl | (yueOHOIi paGoTh) ) ) OIIEHOYHOI0 CPEeICTBA)

Cp Pabota c yuebnou 13 8
JUTEPATYpOH 1O
teme «llonnblie u
JIBYIOJIbHBIE
rpadsl. Onepauuu
Haj rpadamu.
CBS3HOCTb.
Hwnametp, paguyc,
HeHTp rpaday,
BBITIOJTHCHUE
MPAKTUIECKOTO
3aJaHus U 3alaHuN
MIPOMEKYTOUHOTO
TecTa.

CpP PaGora ¢ yuebHoi 13 6 -
JUTEPATYpPOU 1o
TeMe «JlepeBbsi.
[TnanapHsbie rpadsl.
OHepoBsl U
raMHJIbTOHOBBI
rpagsl. Packpacka
rpadoBy,
BBITIOJTHEHUE
MIPAKTUYECKOTrO
3aJjaHus U 3a1aHUAN
MIPOMEXKYTOUHOTO
TecTa.




Bun HaumenoBanue ®opMbI TEKYLIIETO
. . Oo0bem, HNuTepakTus,
Monyas (pa3aen) yueOHOI TeMm 3aHaTHil | CemecTp . banbl u KOHTPOJIs1 (HAUMEHOBaHMe

pa6oTtsl | (yueOHOIi paGoTh) ) ) OIIEHOYHOI0 CPEeICTBA)
TN Hrorosoe 1 - 40 -

TECTUPOBAHUE.
1A [TpomexyTouHas 1 0,35 - -

aTTecTanus
Kontposnb 1 8,65

Hroro:; 180 100

Cxema pacuera uToroporo 6amia: Tekymmii peiiTUHT (Bce MPOMEXKYTOUYHBIE TecThl) + Pe3yjbTaT HTOroBOro Tecra




5. O6pa3oBaTesibHbIE TEXHOJIOTHH
TexHon0rUa JUCTAaHIIMOHHOTO O0YYEHHUs: JIeKIUH 1-2, mpakTudeckue 3ausaTus 1-3.
6. MeToquyeckue yKa3aHusi 10 OCBOEHUIO TUCHHMIIUHBI

JlucTaHIMOHHOE  OOy4eHHe IpeANojaraeT CaMOCTOSTENbHOE H3Yy4YeHHE Yy4eOHOMH
JUCLUIUIMHBI C UCIIOJIB30BAaHUEM IEKTPOHHOTO Y4€OHO-METOINYECKOT0 KOMILIEKCa, Pa3MEIIEHHOTO
B cucTeMe oOyueHHsI, KOHCYJIbTAllMU MPENoaBaTesNsi MPU MOATOTOBKE K TECTUPOBAHHUIO M IO €ro
UTOTaM, IpH MOATOTOBKE K 3K3aMEHY, a TAK)Ke ydacTue B BeOMHapax.

CamocrosiTenbHast paboTa CTYAEHTOB IPOBOJMUTCS C LENBIO YIIyOJNCHHS M PacIIMpPEHUS
TEOPETUYECKUX 3HAHWW; pPa3BUTUS IO3HABATENIBHBIX CIIOCOOHOCTEH M AKTUBHOCTU CTY/AEHTOB,
TBOPYECKON HWHHUIMATHBBI; (HOPMUPOBAHHS CAMOCTOSTEIBHOCTH MBIIIICHNS, OTBETCTBEHHOCTH,
OpPraHU30BaHHOCTH, CIIOCOOHOCTH K CaMOPa3BUTHIO, CAMOCOBEPILIEHCTBOBAHUIO U CAMOPEATU3aLIH.

KOHTpOo:1b BBIITOJIHEHHOM CaMOCTOSTEILHON padOThI OCYILECTBIISIETCS. UHAUBUIYATbHO.

6.1. PexoMenganuu no JeKIHOHHBLIM 3aHATHSIM

W3ydeHne TUCHUIUIMHBI TPEOYeT CHUCTEMAaTHYSCKOTO W TOCIICIOBATCIILHOTO HAKOTUICHUS
3HAHUH, CIIEZIOBATEIHHO, IPOMYCKH OTAEIbHBIX TEM HE MO3BOJIAIOT ITYOOKO YCBOUTH MIPEIMET.

B X0/1e TeKIIMOHHBIX 3aHATHN CTYACHTaM HEO0XO0JMMO U3YUUTh HarnboJiee 3HaYMMbIE TEMbI U
BONPOCHl yueOHOW AMCUMIUIUHBL [Ipy W3ydeHMM KaKJOW TEMBI CTyJIEHTaM pPEKOMEHIYETCs
UCIIOJIb30BaTh HE TOJBKO JICKIMOHHBIM MaTepuan, HO M YYEOHYI JHUTEepaTypy, yKa3aHHYIO B
oubmuorpaduu kypca (aucuurinHbl). CTYAEHT MOMET AOMOJHUTH CIHUCOK MpPeaoKEeHHOU
JTUTEPATyPBI JPYTHMH UCTOYHUKAMH.

[Tocne u3yueHus: NEKIMOHHOTO MaTepuana U y4eOHOU JuTepaTypbl CTYACHT MEPEXOIUT K
TECTOBOMY MaTepuany, KOTOPbIA COCTOUT W3 33JaHUM TEKYIIEro KOHTPOIsA. TecThl TEKyIero
KOHTPOJISI pa3MelIeHbl B KOHIE KaKI0W TeMbl. Tekyllee TeCTUPOBAHHME SIBISETCS OJHUM U3
DJIEMEHTOB CAMOKOHTPOJII W CIIOCOOCTBYET 3aKPEIUICHHIO CTYJASHTOM MPOHICHHOTO y4eOHOTO
MaTepuana.

6.2. PexoMeHJaNUH MO NPAKTHYECKUM 3aHATHAM

IIpakTrueckue 3aHATHS IPOXOAAT B BUJIE IPAKTUKYMa I10 PEILICHUIO 3a/1a4.

[Ipy moAroTOBKE K MPAKTUYECKUM 3aHITHUSIM CTYJEHTBI MOT'YT UCII0JIb30BaTh MPEUI0KEHHYIO
UM y4eOHYI0 JIUTepaTypy U Jpyrue UCTOUHUKU. Bo Bpems BBINOTHEHUS 3a/laHUH CTYIEHTHl UMEIOT
BO3MOXKHOCTb 33JaBaTh IPENOJAaBATENII0 BOIIPOCHI 10 MaTepuaty, BbI3BaBLUIEMY 3aTPyIHEHUS.

6.3. PexoMeHJaNUH MO BHITOJHEHUIO MPAKTHYECKHX 3aIaHU I

CryneHtaM HEOOXOAMMO BBHIIOJHUTH TMPAKTUYECKUE 33aJaHHs W TPUKPENHTh WX B Kypce
cucteMbl oOydeHus. B ciyuae 3aTpynHEHMI CTyJEHTBI MOTYT OOpamiaThCsi K IPENojaBaTellio ¢
BOIIPOCaMH IOCPEICTBOM COOOICHHH.

6.4. PexoMeHJalH MO MOATOTOBKE K IK3aMeHY

[lonrotroBka K »SK3aMeHY CIOCOOCTBYET 3aKpelIeHMI0 M CHUCTEMaTH3allud 3HaHHM,
MOJIyYEeHHBIX B Iporecce oOyueHus. Ha sk3ameHe CTyAeHT JeMOHCTPUPYET YPOBEHb CBOMX 3HAHUU
1o y4eOHOM TUCIIUTIITNHE.

[Tocne u3ydeHus JNEKIMOHHOTO MaTepualia U yueOHOH JUTepaTyphl, a TAK)KE BBIMOIHEHUS
IIPAKTUYECKUX 3aJaHUN CTYIEHT NIEPEXOAUT K TECTOBOMY MaTepHaIly, KOTOPBIA COCTOUT U3 3aJaHUN
IIPOMEKYTOUHOH aTTECTAL[UU.



[lepen TectupoBaHMEM CTYIEHT MMEET BO3MOXXHOCTb IIOJYYUTh KOHCYJIBTALMIO
IpernoaaBaress o HauboJsee CI0XKHBIM Ul HEro BOIpocam B popMaTe MEepernucKy.

TecToBbie 3aaHUs POMEKYTOYHON ATTECTAIIMH MTPOU3BOJIBLHO (POPMHUPYIOTCS M3 BOIIPOCOB
[0 BCEM TeMaM y4yeOHOW NUCHUIUIMHBI. JTO MO3BOJSET MPENoAaBaTeNo MOIYYUTh O0BEKTUBHYIO
OLCHKY YPOBHS 3HAaHUM, YMEHU U HABBIKOB, OCBOCHHBIX CTYJIECHTOM.



7. OueHOYHBIE CPEACTBA

7.1. IIacopT OLIeHOYHBIX CPEACTB

Koxa koHTpO/IMpyemMoii KOMIIeTeH UM HaumenoBanue

Cemect
P (MM ee 4acTH) OI[€HOYHOT0 CPeACTBA

1 OIIK-1 Tecm
Bonpocul k sxzameny
IIpaxmuueckue 3a0anus

7.2. TunoBblie 3alaHud WJIN UHBIC MaTepUualibl, He()ﬁX()}II/IMLIe AJIA TEKYLIET0 KOHTPOJIsA

7.2.1. IIpakTHYeCKHE 3aJaHus N0 Kypcy «/IMcKkpeTHAsi MATEMATHKA)Y
(HaumeHOBaHUE OYEHOYHO20 CpedCmsa)

TunoBoii(bie) mpuMep(bl) 3a7aHusI (M)

IIpakTuyeckoe 3axanue 1

Tema. MHO3KeCTBAa, COOTBETCTBUS, OTHOLIEHHU A

1. Ilycts A, B, C, - MHOXXECTBO TOYEK IUIOCKOCTH, KOOPJUHATHI KOTOPBIX YJOBJIETBOPSIOT

yCIOBHAM 0, 3 m y cooTBeTcTBeHHO. M300pasute B cucreme koopauHat x0y MHOecTBO D,
nojy4yeHHoe u3 MHoxecTB A, B u C no ¢popmyse d.

Tabmuma 1.1
Ne YcaoBus
1 o x2+y2—6y<0
B y+x2+1=0
Y x| <6,-3<y<-2
) (AU B)AC

2. BeisicHuTh B3anMHOe pacnonioxkeHue MHoxecTB D, E, F, eciiu A, B, X — npousBosibHbIE
MMOJMHOXKECTBA YHUBEPCATbHOr0 MHOXecTBa U.

Tabmuna 1.2
Ne YciaoBue
D E F
1 BUX (BAX) U (X\BNA) | (B X )UBAX\A))

IIpakTHyeckoe 3a1aHue 2
Tema. OcHOBHBIE (POPMYJIBI KOMOMHATOPUKH
1. CkonbKIMU crtoco0aMu 13 KOJIOABI B 36 TUCTOB MOKHO BBIOpATh HEYIOPSIOYCHHBIN HAOOP

U3 5 KapT Tak, 4ToObl B 3TOM Habope ObLIO ObI TOUHO
Tabmuma 2.1

Ne YciaoBue
1 1 xopons, 2 namel, 1 TuKoBas Kapta

2. CKOJBKO Pa3IuYHBIX CJIIOB MOKHO MOJTYYUTh MTEPECTAaHOBKON OYKB ciioBa o.?



Taonuua 2.2

Ne a ycJIoBHe

1 AtamaH Cornacueie uayT B an(aBUTHOM MOPSAKE, HO OYKBBI «a» HE CTOST
psiioM

3. Haiitu HanOobIIuii YiieH pasnoxenus ounoma (a+b)"
Tabmuua 2.3

Ne a b n
3

1] 5 17

4. Haitty k03 dHIHEHT mpy X< B pa3IoKeHNH JaHHOTO BHIPAXKEHHS P 110 MOIMHOMHATBHOM
dbopMmyIie, MOTyYeHHBIN TIOCTIE PACKPBITHS CKOOOK U MIPUBEICHUS TOIOOHBIX YJICHOB.
Tabmauua 2.4

Ne k P
1| 23 (2+x2-x3)1

IIpakTnyeckoe 3axanue 3
Tema. Hopmaabubie popmbl. TynukoBasi, MUHMMAIbHAsA U cOKpamenHas {H®

Hus ynaxkuwmii f(x,y,z) u g(x,y,z,t), 3a1aHHBIX BEKTOPHO B Tabmuie 3.1, BBINOJIHHUTH
CJIEIYIOIIKE 11ary.

1. 3anucate ux CIH® u CKHO.

2. Meronom Kgaiina Haiitu cokpaménnyro JJHO.

3. dns coxpamenHoi JIH® nocrpouts Marpuiy KBaiiHa, yka3aTh siIpOBbl€ UMIUIUKAHTBHI.

4. C nomompro Matpunbl KBaiiHa Hailth MuanManbHyro JIH®, ykazate €€ ClI0)KHOCTB.

5. Haiitu Munumansayto JJH® nannoit ¢yHkuumm ¢ momousio kapt KapHo, cpaBHUTH
nostyueHHbIl pesynstat ¢ JIH®, HalinenHon B n.4.

Tabmuma 3.1

Ne f G
1 1011 1100 1111 0101 0011 1101

IIpakTnyeckoe 3aganue 4

Tema. Ilosinble u AByA0bHBbIE TPpadgbl. Onepanun Hag rpadpamu. CesizHOCTh. [Inamerp,
paauyc, ueHTp rpaga

B Tabauue 4.1 3aganst rpadsr G1 u Go.

1. Haitmure G1UG2, G1NG2, G1®G2 aHanuTH4eckn U H300pa3nuTe pe3yabTaT IpapuuecKy.

2. Mns rpada G=G1UG, HaliguTe MaTPUIly CMEKHOCTH M MaTPHUIly WHIUACHTHOCTH. Eciu
rpa¢ SBISETCSA CMEIIAHHBIM, TO TP HAXOXJAEHUM YKAa3aHHBIX MAaTpHUI] CUUTATh €ro
OPUEHTHPOBAHHBIM (JIJIS1 ATOTO HY)KHO Ka)XJ10€ HEOPHEHTHUPOBAHHOE peOpO 3aMEHHTH Ha JIBE JIYTH,
UAYIIUE B IPOTHBOIIONOXKHBIX HampanieHusx). Cuntas rpad G opueHTUPOBaHHBIM, HAUTH Il HETO
KOMITOHEHTHI CHJIBHOH CBSI3HOCTH, IMTPUBECTH MPUMEP MapuipyTa (HO HE LEeNH) JUIMHBI 7, TPOCTOMH
LENH, TPOCTOro LUKJIA.

3. Ecim rpady G=G1UG2 HeOpHEeHTHPOBAaHHBIHN, HAWTH CTETICHN BCEX €T0 BEPIINH, PAJNyC H
muametp rpada G. Ecmm rpadp G=G1UG2 cMemaHHbIi, TO, CYUTast €F0 OPUESHTUPOBAHHBIM, HANTH
MOJyCTeTIeHH HCXO/a W 3axoJa BCEX €ro BEpIIMH; OIpeNeNlUTh Paguyc U AuaMeTp rpada,
nosrydeHHoro u3 rpada G 3aMeHOH BceX €ro OpUeHTHUPOBAHHBIX peOep Ha HEOPUEHTUPOBAHHBIC.

4. BBISICHUTB, ABISETCA JIM 3iIEpOBBIM Tpad, modydeHHbI u3 rpada G, 3aMEeHOM Bcex ero
OPHEHTHPOBAaHHBIX pedep Ha HEOPUEHTUPOBAHHBIE.



Tabnuua 4.1

Ne BapuanTa G1 G2

Kparkoe onucanue U perjiaMeHT BbIIOJHEHUS
[IpakTnueckue 3agaHusl BBIIOJHSIOTCA CTYAEHTAMH IO BapuUaHTaM M IMPUKPEIUISAIOTCS B
cucrteme «PocauctadrTy.

Kpurtepun ounenku:
- 3a4TEHO - BepHoe pelieHue He MeHee /0% 3a1a4 Kak0ro U3 MPaKTUYECKUX 3a/laHui;
- HE 3a4TCHO - BepHOe pemreHne meHee 70% 3amad XOTst OB OJIHOTO W3 MPAKTUYECKUX
3aJlaHNi.

7.2.2. TecT NTOrOBbIii 10 KYpPCY «/IHCKpETHASE MATEMATHKA»
(HauMeHOBaHUE OYEHOUHO20 CPedCmaa)

Tunosoii(bie) mpuMep(bl) 3agaHusI (M)

Monayas |. Muo:xkectBa. CoorBercTBHsA. OTHOIIEHUSI

1. Ilycts A u B mHOx)ecTBa. 3anuck A € B, B © A o3HauaeT
O MHOXECTBO A SBJISETCS CTPOTMM IIOAMHOXECTBOM MHOXECTBa B, KoTopoe sBisiercs
HCTUHHBIM IIOJIMHOKECTBO MHOXKECTBA A
MHOXecTBa A U B sBist0TCS 6€CKOHEUHBIMU
MHOecTBa A U B sBIISAIOTCSI KOHEUHBIMU
MHOeCTBAa A 1 B He ABIAI0TCSA MyCTBIMU
MHOecTBa A 1 B paBHBI

0O O O O

2. Ilycte A - HemycTO€ MHOXECTBO BCEX YYCHHMKOB INKOJBI, B - MHOXXECTBO YYEHUKOB IISTHIX
KJIACCOB 3TOM IIKOJIBI, C - MHOKECTBO YUYCHUKOB CCAbMBIX KJIACCOB 9TOM IIKOJEI. Tor;[a
JIOKHBIM SBJISICTCA YTBEPIKACHHUC

Bc A

BuCcA

B\CcA

(BNC\A=D
Ac(BU C)

O O O O O

3. CBOWCTBOM KOMMYTaTHUBHOCTH HE 00JIa/IacT OTepariys:
Pa3sHOCTh MHOYKECTB

00beIHEHNE MHOKECTB

nepeceyeHe MHOYKECTB

CUMMETpHYECKasi pa3HOCTh MHOYKECTB

O O O O



4. CBOHCTBOM KOMMYTaTHBHOCTH 00JIa/Ia€T ONeparus
O pasHocTh MHOKECTB
O o0benrHenre MHOKECTB
O mepeceuenne MHOKECTB
O cummerprueckas pa3HOCTh MHOXECTB

5. AccouuaTUBHOW He SIBJISIETCA ONepalus
00bEeIMHEHNE MHOXKECTB

JIEJIEHNE YU CEeT

YMHOXXEHHE IpoOeii

[epecedeHre MHOXKECTB

6. Hano cootBerctBue ['=(X, Y, G), rne X={a, b, ¢, d, e}, Y={1, 2, 3}, G={(a,2), (b,3), (c,1), (d,2),
(e,1)}. I" obmamaer cBoMicTBaMH:
O Bcroay omnpeeieHHOCTh
O ¢pyHKIIMOHATBEHOCTD
O cropbekTUBHOCTH
O uHBEKTUBHOCTH

7. JHano cootBerctBHe [ =(X, Y, G), rne X={a, b, c,d}, Y={I1, 2, 3,4}, G={(a,4), (b,3), (c,2), (d,1)}.
I" oGmaaer cBoMiCTBaMH:
O Bcroy omnpeneneHHOCTh
O ¢pyHKImMoHATBHOCTD
O cropbeKTHBHOCTH
0 uebEeKTUBHOCTH

8. Jlano coorBerctBue ['=(X, Y, G), rme X={MHOrowIeHbI 2 CTEIIEHU OT OJHOW MEPEMEHHOH C
neiictBuTenbHbIME Kodddunumentamu}, Y=R, G={(MHOrouseH, ero kopens)}. I' oOmamaer
CBOWCTBaMH:

BCIOJIy ONIPEIETICHHOCTh

(GyHKIIMOHAJIBLHOCTD

CIOPBEKTHUBHOCTD

WHBEKTUBHOCTH

9. Hano coorBerctBue ['=(X, Y, G), rne X={MHO0XeCTBO KPyTrOB Ha IIOCKOCTH }, Y={ MHOXeCTBO
Touek miaockoctu }, G={(kpyr, ero uentp) }. [ obnagaer coiicTBamu:
O Bcroay omnpeeIeHHOCTh
O ¢ysknmoHaNTEHOCTH
O cropbekTUBHOCTH
O uabeKTUBHOCTH

10. OrHomreHue @ Ha A, T7ie A- MHOXECTBO CTYIeHTOB TI'Y, X ¢ Y <> X 1 y ydarcs Ha OJTHOM Kypce,
o0agaeT CBOWCTBAMHU:
O pedrexcuBHOCTH
O antupednekcuBHOCTH
O cuMMeTprUYHOCTD
O anTHCHMMETPUYHOCTH
O TpaH3UTHBHOCTD

11. Ornomenue @ Ha A, rne A= P(U), U — MHOXKecTBO Touek Iiockoctd, A ¢ B < A N B =,
o0Jamaer CBOMCTBOM
O pedIIeKCUBHOCTh



AHTUPE(PIIEKCUBHOCTh
CHMMETPHYHOCTD
AHTHCUMMETPUYHOCTh
TPaH3UTUBHOCTb

0 O O O

Monyas |1. Komounaropuka

12. JIoXHBIM SIBIISICTCS YTBEP)KICHHE
o Co+CL +C; +--+Ch=12°

ck=ck_,+ci]

Ci=Ci+C;

c=c:

C

O

2 _ nin-1)

n_ 4

o 2

13. JloXHBIM SIBIISIETCSL YTBEPKACHUE
o CY—CL+Ci—--+(-1)"Ci=0

Ck=cCk_, +cktt

ci=ci+cl

c=c:

O O O O

14. Bepubimu popmynamu 1151 OMHOMHAIBHBIX KOA(POUIIUECHTOB SBIISIOTCS:

O c=¢c 5
D Ci _ n\?;
O ¢ =cia+ci
O Ci=ci*
O C—CatCi—+Ci=0
15. Bepubimu popmynamu 17151 OMHOMHAIBHBIX KOA(PGUIIUEHTOB ABIISIOTCS:
O ¢ =¢
O G=n
O =1
0O ck=crk
O cl—cl+cCc—+Ct=0
16. BepubiMu hopMynamu Juisi OMHOMHATBHBIX KOO(PPHUIIMEHTOB SBIISFOTCS:
n=1
O 2 _ nln-1)
o%=
O ci=ch,+cit
] c—cl+ci—-4cCr=0
17. KomOuHaTOpHBIN aHAJIN3 3aHUMAETCS U3YYEHUEM
. E:{ai'...’an} .
O OOBEKTOB U3 KOHEYHOTO MHO>KECTBA U UX CBOMCTB;
E:{ai,...’an} .
O 3JEMEHTOB U3 KOHEYHOI'0 MHOXKECTBa U UX CBOMCTB;

E={ 8} e cnogicrn:
O O0O0BEKTOB U3 OECKOHEYHOI'0 MHOKECTBA M UX CBOWCTB;

E= - .
O DJIEMEHTOB U3 OECKOHEYHOTO MHOYKECTBA {ai’ EaL } U UX CBOMCTB.



18. Ilycth E :{ai’ oo a”}. Pa3sMmenieHuem 31eMeHTOB U3 E 1o K maseaercs
O YIOPSAIOYCHHOE MHOXKECTBO M3 k AJIEMEHTOB, MPUHAICKAIINX E X
O HEYNOPSAA0YEHHOE MHOXKECTBO U3 k 3JIEMEHTOB, MPUHAIICKAIIUX E ;
O YHNOPSA0YEHHOE MHOXKECTBO U3 MPOU3BOJIBHBIX k 9JIEMEHTOB;
o)

HCYIIOPAAOYCHHOC MHOXKCCTBO U3 ITPOU3BOJIBHBIX k 9JICMCHTOB.

19. IlepecTaHOBKHM — 3TO YaCTHBIN CcIy4an
O Ppa3MELIEHUH DIEMEHTOB U3 E 1o k, xorga K=N ;
O coueTaHHil dIeMeHToB u3 E 1o k, xorna K=

O TEPEeMEIICHHH 3JIEMEHTOB U3 E 1o k, Korja k=n,

20. Ilycts E 2{81, o a“}. CouetanueM 1eMentoB u3 E 1o K Hasbaercs
O HEYNOPAJ0YEHHOE ITOJIMHOKECTBO H3 K snementos, npunamtexamux E ;
O YHOPSIOYCHHOE TIOAMHOMXECTBO U3 K snementos, npunamnexamux E ;
O HEYNOpsA0YEeHHOE TOJJMHOKECTBO U3 K snementos;
O YIOPSI0YESHHOE MOAMHOXKECTBO U3 K snementos.

21. Ilyctb E ={a1, dy, as} u K=2 coveranusvm uz E 1o 2 OYAYT ...
o fa.a} @} {8 &)

o {%'az},{ai’as}1{a2va3}1{aQ,ai};
o {a.ay W@a} {&a} faa)
o {a.ay A a} qa,a}

22. CKOJBKUMH CIIOCOOAMH MOYKHO COCTABUTH PACICAHUE OJJHOTO y4eOHOTO JTHS U3 5 pa3ImyHBIX
YPOKOB?

30

100

120

5

o O O O

23. B 9«b» kiacce 32 yvamuxcs. CKOTBKUMHU CIIOCOOAMH MOKHO C(OPMHUPOBATH KOMaHIy w3 4
YEJIOBEK IS YJacTHsl B MATEeMaTUUECKOW ouMIuazie?

o 128
o 35960
o 36
o 46788

24. CKOJBKO CYIMIECTBYET PA3IMYHBIX JIBY3HAYHBIX YUCEII, B 3AITMCH KOTOPBIX MOXHO UCIIOIH30BaTh
uudpsl 1, 2, 3,4, 5, 6, ecniu iU phl B 4nciIe TOMKHBI OBITh PA3IUYHBIMU?

10

60

20

30

O O O O



25. CKOJBKO pa3INYHbIX MATU3HAYHBIX YHCET MOKHO COCTaBUTh U3 1udp 1, 2, 3, 4, 57

0O O O O

100
30
5
120

26. VIMeroTcst TOMUAOPHI, OTYPIThL, TyK. CKOJIBKO PA3IMYHBIX CaJlaTOB MOKHO IIPUTOTOBUTH, €CITH B

0 O O O

K&K/l caJlaT IOJHKHO BXOAUTH 2 pa3IuyHbIX BUA OBOIICH?

3

6
2
1

27. Omns pemmia mociaTh MATh Pa3HBIX MO3IPABUTENBHBIX OTKPBITOK MATH moapyraMm. CKOJTbKUMU

O O O O

crioco0amMH OHa MOJKET 3TO C/IeNaTh?
25

120

10

5

28. IlaTb 1oHOIIEH U TPU JIEBYIIKH — KYNWIH 8 OUJIETOB B KHHOTEATp (MECTa B OJHOM DSy, UAYT

O O O O

noapsn). CKOJBKUMH CIIOCOOAMH OHHM MOTYT Pa3MECTUTHCS, €CIIH JEBYIIKH XOTST CHAETH
o0s13aTenbHO BMecTe?

15

126

720

4320

29. Illectu urpokaMm KOMaHABI HAJIO pa3aTh Maiiku ¢ HomepaMu oT 1 10 6. CkonbKUMH criocobaMu

0O O O O

9TO MOKHO CJeJIaTh?
36

120

4220

720

30. Ha kHIKHYIO TTOJIKY HAJO TOCTaBHTH 7 KHUT, U3 KOTOPBIX 3 — OAHOTO aBTOpa. CKOIBKUMHU

o O O O

CIIoco0aMu 3TO MOXKHO CACJIaTh, CCJIIM KHUTY OAHOI'O aBTOpa JOJIZKHBI CTOSATH BMecTe?

6
720
24
144

31. CkonmpKUMH CIOCOOAMH MOXKHO pasfeNuTh S5 pa3IuyHbIX KapaHaamed MexAy JAByMs

32.

0 O O O

IIKOJTFHUKAMH TaK, 9YTOOBI Y KaXA0T0 ObUT XOTs OBl OJIMH KapaH/Ia?
28
30
32
34

Monyas 1. ByjaeBbl QyHKUMHA

Yucno P2(N) peex pynxumit uz P2, saBucsmux ot n HEePEMEHHBIX



o O O O

33.

34.

35.

O O O O O

o no

36.

o O O O

37.

O O O O O

38.

O O O O O

39.

O O O O O

40.

Xp Kooy X”, PaBHO ...

KonmgecTBo Bcex BO3MOKHBIX OyneBbix pyHKIuil y=f(a,b) paBHO

Ecnu OyneBa ¢pynkuus f(X1,..., Xn) COAEpXKUT 3 PUKTUBHBIEC IEPEMEHHBIE, TO OHA (PAKTUYECKU
3aBUCHT OT HepeMeHHBIX.

DOKBUBaJICHTHOCTH OyNeBbIX (opMys 0003HAYAETCS 3HAKOM

l

KonnuecTBo Bcex BO3MOXKHBIX OyneBbIX pyHKIUH f(X1,..., Xn) paBHO
n
2 )
n

n -

nt.

22"

Oynxus &Y= 2AY+2 ppunnmaer snavenus:
01110110
00011100
01110111
00000001
01000011

®yukuus XV ¥ =7 Y npunnumaer 3Hadenus:
01110110
00011100
01110111
00000001
01000011

Tabmuna dyaxum h(X,y)= fi(X, f2(X,X,y),y), seastormerics cyneprnosuieit pyuakuuii f1 u fo,
ecmu f1=(1001 0111), f.=(0110 1011)

1111

1011

1101

0001

1100

Tabmuna dyuaxuu h(X,y)= fi(X, f2(y,X,y),X), seastorietics cyneprnosuieit pyukuuit f1 u fo,
ecmu f1=(1001 0111), f-=(0110 1011)
1111



0 O O O

41.

O O O O O O

42.

O O O O O O

43.

0O O O OO0

44,

O O O OO0

45.

46.

47.

48.
O

1011
1101
0001
1100

OukTHBHBIME TTepeMeHHbIME Uit hyHknuu f(X,y,2)=(1011 1011) sBastorcs
X

X X N<
N N <

<

OukTuBHBIME TiepeMeHHbIME 1151 QyHkuu f(X,y,2)=(0111 0111) siBasiroTes
X

X X N¥
N N <

<

Dopmyna XyZv Xzvyzvyvz npeoOpa3oBhIBACTCS B OKBUBAICHTHYIO €, HO He

COJACPIKAIIYIO (bHKTI/IBHLIX IICPEMCHHBIX !
vWEz

®opmyna XYLV ZNV YV XYIV RV YV 2 MpeoOpa3oBbIBAETCSl B HKBUBAJIECHTHYIO €H, HO HeE

COACPKAIIYIO (I)I/IKTI/IBHLIX NEPpCMCHHBIX:
vz

KonuuecTBo 3neMeHTapHbIX KOHBIOHKIUH, BXomsamux B CAH® dynxnuum f(x,y,z,t)=(1011
1111 1110 0010) paBHo:

KonuuecTBo anmeMeHTapHbIX KOHBIOHKIMMA, BXoAsmux B CAH® dynkmun f(x,y,z,t)=( 1100
01101111 0111) paBHo:

DnemeHTapHbie TUu3bIOHKINY, BXoasme B CKH® dynkuuu f(X,y,z)=(0101 1000):
xXVyVe

EVyVZ

XVyVz

XVyvz

XVyVZ

DnemenTapubie Au3bloHKIKH, BXoasnme B CKH® dynkun f(X,y,z)=(0101 0110):

XVyVvz



O
O

O
O

49.

0O O O O O

50.

O O O O O

51.

52.

53.

54.

55.

OO ooOo9

O0ooog

IVyVZ
XVyVz
XVyvz

XVyVZ

[Monurom XKerankuua pynkiuu f(X,y,2)=(0101 1001) umeer Bua
XPzPHxy

1DxPzPxy

y@Dxz@yzdxyz

1PzPxyPxzPxyz

xPydDzPyz

[Monunrom XKerankuna yrxuu f(X,y,2)=( 1010 0111) umeet Bux
xPzPHxy

1DxPzPxy

yPxz@yzPxyz

1PzPxyDxzPxyz

x@PydzPyz

Hoonpeaenuts yrkmuo f(X,y,z)=(-10- 1---) tak, yto0sl f € M (3anuiimTe BCe
HEIOCTAIONINE 3HAYCHUS 110 MOPSIKY 0e3 3amsAThIX | MPOOEIOB)

Hoonpenenuts pyukimo f(X,y,z)=( ---0 1---) Tak, uto0bI f € M (3anuumTe Bce
HEIOCTAIONINE 3HAYCHUS 110 MOPSIKY 0e3 3amsAThIX | MPOOEIOB)

Hoomnpenenuts pynkimoo f(X,y,z)=(---1 -010) Tak, 4To0sI f € S (3anUmIKTE BCE
HEJIOCTAIONINE 3HAYEHUS 110 TIOPSIKY 0€3 3arsIThIX U IPOOEIIOB)

Hoomnpenenuts yukimoo f(X,y,z)=( 0-10 --0-) Tak, 4to0sI f € S (3anummMTe Bce
HEJIOCTAOIINE 3HAUSHHUS 110 TOPSAAKY 0€3 3amAThIX U POOEIIOB)

Hoonpenenuts pynkuuto g(x,y,z)=( -10- -0-0) tak, 4robs1 g € L (3anummTe Bce
HEJIOCTaIONIe 3HaYeHUs 10 TOPsIKY 03 3amsAThIX U IpoOesoB)

Hoonpenenuts pynkuuto g(x,y,z)=( 1--0 -1-1) tak, 4robs1 g € L (3anuumTe Bce
HEJIOCTAIOLIe 3HaYeHUs 10 TOPsIKY 03 3amsAThIX U IpoOesoB)

s pynxnum f(X,y,z2)=( 0101 1001), onpenennThb, IBISETCS JIX OHA:
JIMHEMHOMN

MOHOTOHHOM

CaMOJABOWCTBEHHOU

y T
¢bynkuumeit u3 kmacca - °

dbyHKIMeH U3 kinacca !

Hus dynaknuu f(x,y,z)=( 1010 0111), onpenenuts, IBISIETCS JIU OHA:
JIMHEVHOM

MOHOTOHHOH

CaMOJIBOMCTBEHHOM

T

¢dynkuumeit u3 kmacca  °



T

¢dynkuumeit u3 kmacca 1

|

CucreMbl QyHKIIHIA, IBISIONTUECS TOTHBIMU:
{v. n}

{'1 /\}

{'! V}

{- &I

{'! Vv, /\}

Cucremsbl Q)YHKHI/II;'I, ABIAOINUECA HEITOJIHBIMMU
{v. n}

{'! /\}

{'1 V}

{- &I

{'1 Vv, /\}

Monayas V. Teopus rpagos

ooooog

ODoooog

61. Marpunei CMEXHOCTH
1 2 3 4
1|1 1 0 0]
200 |0 (0 |0
3|0 0 1 0]
4 10 1 1 0]

3aJ1aH rpad

a — b C d E
1 2 1 2 1 2 1 2 1 2

O O O O O
® O O T o

62. Mapmpyt, B KOTOPOM Ha4ajo U KOHEI[ COBIMAIAI0T Ha3bIBACTCS:
IIPOCTOM LENBIO

LETbIO

UKIMYECKHM MapLIpyTOM

myTeM

o O O O

63. Ilukn, comepskamuii Bce pedpa rpada Ha3bIBaeTCA
o ainepoB rpad



64.

O O O O

65.

o O O O

66.

o O O O

LUKII
3IJIEpOBa LIETIh
SUIIEPOB LUK

I'pad, KoTOPBIIt MOXKET OBITh U300paXKEH Ha MJIOCKOCTHU TaK, UTO BCE MepeceueHus pedep
SIBJISIFOTCSL €0 BEPIINHAMU:

TUIOCKHH Tpad
JIepeBO

aec

HOJHBIN rpad

Ecnu MHOXeCTBO BepinH rpada KOHEYHO, TO rpad) Ha3bIBACTC:
UKJINIECKUM

B3BEIICHHBIM

KOHEYHBIM

oprpadom

B HeopuenTHpOBaHHOM rpade mocie0BaTeIbHOCTE pedep, B KOTOPOI Ba COCEHHUX pedpa
UMEIOT OOIIYIO BEPIIMHY HA3bIBACTCS:

IIPOCTOM LENBIO

LIEIIBIO

LUKINYECKUM MapIIpyTOM
MapLpyTOM

7.2.3. 3agauus AJis oueHKH C(hpOpMHUPOBAHHOCTH KOMITETEHIINIA
(naumenosanue oyeHouUHO20 cpeocmsa)

OIIK-1 Cnnoco0eH NpUMEHATh eCTeCTBEHHOHAVYHbIE W 00IeNHKeHepHLIe 3HAHUS,
METOAbI MATEMATHYECKOr0 AHAJN3A M MOACJUPOBAHUA, TEOPETHYECKOT0 U

IKCIICPUMCHTAJIbHOI'O UCCJICIOBAHUSA B HDOd)eCCI/IOHaJILHOﬁ JCATECJIbHOCTHU
(k00 u nHaumenosanue Komnemenyuu)

OM 3akpbITOro THIIA

3amanne 1
Bri6epuTe HECKOTBKO MPaBUIBHBIX BAPUAHTOB OTBETA.

yKa)KI/ITe, Kaku€ un3 TNPUBCACHHBIX TCOPCTHKO-MHOXKCCTBCHHBIX OHepaHI/II\/'I O6J'IallaIOT

CBOMCTBOM KOMMYTATHBHOCTHU.

a) pa3HOCTh

0) 0ObeTMHCHUE

B) IIepeceyeHue

') CUMMeTpUYecKast pa3HOCTh
[IpaBuiibHBI OTBET: O, B, T.

3ananue 2
BribepuTe o1H npaBUIILHBIA BapHAHT OTBETA.
VYkaxuTe, Kakoe U3 3aJJaHHBIX MHOXECTB coBIagaeT co MHokecTBoM C, eciim A = {1;2;3}; B

= {2;3;4;}; C = {4}.

a) BA

6) AB
B) AUB



r) ANB
[IpaBuibHBIN OTBET: a.

3amanue 3

Br16epuTe 01H NpaBUiIbHBIA BapUAHT OTBETA.

JlexapToBo npousBeaeHne MHOKeCTB A = {1;2} u B = {2;3} umeert Buj
a) {(2,1),(2;,2);(3:1):(3;:2)}

6) {(1,2);(1;1);(2;1);(2;:2)}

B) {(1;2);(1;3)3(2:2);(2:3)}

1) {(2;3):(2;2):(3;2):(3;3)}

IIpaBUIIBHBIN OTBET: B.

3ananue 4

BriOepuTe oquH npaBUIBLHBIN BapHAHT OTBETA.

CummeTpuueckasi pa3HOCTh MHOKECTB A 1 B coBnagaeT co MHOXXECTBOM
a) {x:xEAuxe B}

0) {X: X EA wiu X € B}

B) {X: XEA u X ¢ B}

r){x:Xx€eAux¢& B}U{x: x¢A u X € B}

[IpaBHUIIBHBIN OTBET: T.

3ananue 5

Bri6epuTe HECKOTBKO MPaBUIBHBIX BAPUAHTOB OTBETA.

Ykaxute, Kakumu cBoiictBamu obnagaet coorsercteue I = (X, Y, G), roe X={a, b, ¢}, Y={I,
2,3}, G={(a,1), (a,3), (b,2), (c,3)}.

a) BCIOJTy OIPEICIIEHHOCTh

0) GYHKIIMOHATEHOCTD

B) CIOpBEKTHBHOCTh

') UHBEKTUBHOCTD

IIpaBunBHBIN OTBET: a, B.

3ananue 6

Bri6epuTe HECKOTBKO MPAaBUIBHBIX BAPUAHTOB OTBETA.

VYkaxure, kKakumMu cBoiictBamu obsanaet coorBerctBue I' = (X, Y, G), rae X — MHOKECTBO
OKPYXHOCTEH Ha MIOCKOCTH, Y — MHOXKECTBO LEeNbIX uncen, G={(0KpyXHOCTb, €€ JIJINHA)} .

a) BCIOJTy OIPEICIIEHHOCTh

0) GYHKIIMOHATEHOCTD

B) CIOpBEKTHBHOCTh

') UHBEKTUBHOCTD

[IpaBunbHBIN OTBET: a, 0.

3ananue 7

BribepuTe o1H npaBUIILHBIA BapHAHT OTBETA.

YkaxkuTe, KaKuM CBOMCTBOM 00mnamaer oTHoinenue @ Ha A, rae A= P(U), U — MHOXkecCTBO
ToueK 1miockoctH, A ¢ B < A N B =.

a) pe(IeKCUBHOCTh

0) aHTHpe(IECKCUBHOCTh

B) CUMMETPUYHOCTh

I') aHTUCUMMETPHUYHOCTh

1) TPAaH3UTUBHOCTH

IIpaBUIIBHBIN OTBET: B.

3amanue 8



paBHa

BriGepure ouH MpaBUIbHBIN BApHaHT OTBETA.
MOIHOCTh MHOXKECTBA BCEX MTOAMHOKECTB JaHHOTO MHOKECTBA, UMEIOILET0 N JJIEMEHTOB,

a) 2™

0) n!

B) n™*

F) nn—l

[IpaBuibHBIN OTBET: a.

3amanue 9
Br16epuTe 01H NpaBUiIbHBIA BapUAHT OTBETA.
VYKaxure, CKOJIbKO Pa3IMYHbIX JBY3HAYHBIX YHCEI MOXKHO 3allMcaTh ¢ oMolbo nuugp 1, 2,

3,4, 5, 6, ecnmu nudpsl B 9UCIIE HE TOJDKHBI TOBTOPSATHCS.

a) 10
0) 60
B) 20
r) 30

[IpaBHUIIBHBIN OTBET: T.

3ananue 10
BriOepute ouH MpaBUIbHBIN BapuaHT OTBETA.
VYKaxuTe, CKOJBKMMH croco0amMu rpynmy M3 17 ydamuxcst MOXKHO pa3ienuTb Ha 2

MOJATPYMIBI TaK, YTOOBI B OJJHOM M3 HUX OBLIO 5 4enoBek, a B apyrou — 12.

a) 60

0) 85

B) 6188

r) 6185

IIpaBUIIBHBIN OTBET: B.

OM oTKpBITOro THIA

3amanue 11
Jlaubl yHuBepcanbHOe MHOKecTBO U={1,2,3,4,5,6,7} u B Hem nmoamuokectBa A={X| X< 5},

B={2,4,5,6}. Haitnute mHoxectBo A U B.

[TpaBunbHbi oTBeT: {1,2,3,4,5,6}.

3anganue 12
Vkasare MOIIHOCTE MHOXkecTBAa A U B, eciu |A| = 10, |B| = 7,|An B| = 3.
IIpaBuibHbII OTBET: 14.

3aganue 13
Haiinure muoxkectBo AAB, ecmu A = {1,2}, B = {3,4,5}.
[TpaBumnbHbI oTBET: {1, 2, 3,4, 5}.

3amanue 14
Asnserca mu cootBercTtBHEe ['=(X, Y, G), rne X={a, b, c, d}, Y={1, 2, 3,4, 5 }, G={(a,2),

(c,1), (d,5), (c,3)}, uHBEKTUBHBIM?

[IpaBHUIIBHBIN OTBET: SABISAETCS.

3amanue 15
Sensercs mu cootBerctBue [=(X, Y, G), rne X={a, b, ¢, d}, Y={1, 2, 3}, G={(a,1), (b,1),

(c,3), (b,2)} byHkUHMOHATBHBIM?



IIpaBUIIBHBIN OTBET: HE SIBISAETC.

3ananue 16

Asnsercas mu coorBercTtBUe ['=(X, Y, G), rae X={MHOXeCTBO KpPyroB Ha IUIOCKOCTH},
Y={MHoxecTBO TO4eK 10cKocTH }, G={(KpyT, €ro UeHTp) } CIOPHEKTUBHHIM?

[IpaBUIBHBIN OTBET: SABJISAETCS.

3amanue 17

SIensercs mu coorBerctBue I'=(X, Y, G), rie X=(0, +), Y=[-1, 1], G={(X, Y): X<y?} Bcrony
onpeaeaeHHbIM?

IIpaBUIIBHBIN OTBET: HE SIBISAETC.

3ananue 18

BepHo 11, uTo oTHOIIEHUE @ HA A, i€ A - MHOXKECTBO OKPYXHOCTEH Ha IUIOCKOCTH, X @ Y
<X Kacaercs y, 00Ja1aeT CBOMCTBOM pedIeKCUBHOCTH?

IIpaBuiIbHBIA OTBET: HEBEPHO.

3aganue 19

BepHo 511, uTo oTHOIEHHE @ HA A, TIe¢ A — MHOKECTBO IPAMBIX B IPOCTPAHCTBE, X @ Y <>X
U Y IMEIOT XOTs ObI OJTHY OOIIYIO TOYKY, 00J1a/1aeT CBOWCTBOM CHMMETPUYHOCTH?

IIpaBUIIBHBINA OTBET: BEPHO.

3amanune 20

BepHo 11, uTo oTHOIIEHHE @ Ha A, rie A= R, x ¢ Yy <>x? + y? = 1, obnajaer cBoiicTBOM
TPaH3UTUBHOCTH?

[IpaBHUIIBHBIN OTBET: HEBEPHO.

3amganue 21

3anummure, CKOJIbKO PAa3IUYHBIX MTOAMHOKECTB U3 TPEX 3JIEMEHTOB UMEET MHOXKecTBO A={1,
2,3,4,5}?

IIpaBuibHsbIi oTBeT: 10.

3ananue 22

B ¢yrOonbHol komanne 11 yenoBek. HeoOxoaumo BeIOpaTh KanmuTaHa M €ro 3aMeCTUTENS.
CKOJIBKMUMH cIOCO0aMU 3TO MOYKHO C/I€1aTh?

[IpaBunbusbli otBeT: 110.

3amanue 23

IIpu onpoce 13 yenoBek, KaKablii U3 KOTOPBIX 3HAET 110 KpallHEH Mepe OJUH MHOCTPAHHBIM
SI3BIK, BBISICHWIIOCH, 4TO 10 YeI0BEeK 3HAIOT aHTJIMMCKUU SI3BIK, 7 — HEMEIKUM, 6 — UCITaHCKuH, 5 —
AHTTIMICKUNM U HEMCUKUM, 4 — aHTTIMMCKUN U UCIAHCKUM, 3 — HEeMEUKUM M ucnaHcKuil. CKOJNBKO
YEJIOBEK 3HAIOT BCE TPH sI3bIKA?

[IpaBuibHBIN OTBET: 2.

3ananue 24

CKOJNBKMMH CITOCOOaMH MOYKHO pa3leluTh S5 pa3IMYHBIX KapaHIalled MEXIy IBYMS
MIKOJBHUKAMHU TaK, YTOOBI Y KaXKJJ0r0 ObUT XOTs Obl OJIMH KapaHaam?

[IpaBuneHbI oTBeET: 30.

3ananue 25



W3 xononel B 36 kapT Hayrax 6e3 BO3BpallleHUs BBIHUMAIOT 110 OJHOM KapTe 3 pa3a. CKoIbKO
CYLIECTBYET Pa3JIMUHBIX CIOCOOOB MOJIyYEHHsI TPEX KapT, CPeId KOTOPBIX Ha MEPBBIX JBYX MECTaxX —
OyOHBI, a Ha TPEThEM — ITUKH?

[IpaBuibHbIN OTBET: 648.

3ananue 26

CKOJIBKO CYIIECTBYET PA3IMUHBIX MSATU3HAYHBIX YUCEN, KOTOPbIE HAYMHAIOTCS UDPOit «2» 1
3aKaHYUBAIOTCS ITUPPOH «4», €Cli UCTIONB3YyoTCs udpsr 1, 2, 3, 4, 5?

[IpaBuibHbIi oTBET: 125.

3ananue 27

CKOJBKUMH CTIOCO0AMU MOYKHO I1€PECTaBUTh OYKBBI CJIOBA «II€PEMET) TaK, YTOOBI TPU OYKBBI
«e» He 1 noapsna’?

[IpaBunbHbIi oTBET: 720.

3amanue 28
YKa)uTe KOJIMYECTBO HYJICBBIX 3HAYCHHIT OyneBoil pynkuun & ~¥) TEVY)

[IpaBunbHbIN OTBET: 4.

3amanue 29
YKaKUTe KOJMYECTBO HAOOPOB 3HAYCHHWM NEPEMEHHBIX, Ha KOTOPHIX OyieBa (YHKIUS

®[N+E—za) NpPYHHUMAET 3HaYeHue 1.
[IpaBuiibHbI OTBET: 1.

3amanue 30

3anuimuTe BEKTOP-CTPOKY 3HaueHwit OymeBoit ¢ynkmmu h(X, y) = fi(X, fa(y, X, y), X),
sBJIsTroLelics cynepnosunueit Gynknuit f1 u 2, ecom f1=(1001 0111), f,=(0110 1011).

[TpaBunbueiit otBeT: (1011).

3ananue 31
VYkaxuTe GUKTHBHBIC IEpeMeHHbIe 1T OyneBoit ¢pynkimu f(X,y,z)=(1011 1011).
IIpaBUIIBHBIN OTBET: X.

3ananue 32
VYKaXuTe CyIIeCTBeHHbIC TepeMeHHbIe T OyneBoi ¢pyHkimu f(X,y,z)=(1111 0101).
[IpaBuibHBIN OTBET: X, Z.

3ananue 33
VKakuTe KOJMYECTBO JJIEMEHTAapHbIX KOHBIOHKIUH, Bxomaumx B CHH® ¢ynkuun
f(x,y,z)=( 1001 0111).

[IpaBunbHBI OTBET: 5.

3aganue 34
YKaXuTe KOJIUYECTBO JJIEMEHTAPHBIX JU3bIOHKIMMA, BXoasumx B CKH® ¢ynkuun
f(x,y,z)=(0101 1000).

IIpaBunbHBIN OTBET: 5.
3amaune 35
Bxomaut 11 B CKH® ¢dynkuuu f(X,y,z)=(01010110) snemenTapHas Tu3bOHKIUA XVYVZ?

IIpaBUIIBHBIN OTBET: BXOJUT.

3ananue 36



Bxomut 1 B CIH® ¢yukumu f(X,y,2)=(11010100) snemeHTapHas KOHBIOHKIIUS XYZ?
[IpaBuiIbHBINA OTBET: HE BXOAMT.

3ananue 37

Hoomnpenenute pyukuio f(X,y,z)=(-0-01---) Tak, 4T0OBI OHA CTaJla MOHOTOHHOU (3aIUIIATE
BCE HEIOCTAOIIME 3HAUYCHHS 10 TIOPSIKY 0€3 3aISIThIX U IPOOEIIOB).

IIpaBmibablii otBeT: 00111.

3ananue 38

JNoomnpenenure ¢pyuknuto  f(X,y,2)=(-1-0-1-0) Tak, 4yTOoOBI OHa CTaja CaMOJIBOWCTBECHHOMN
(3amuIIMTe BCE HEAOCTAIOIIME 3HAUSHHS IO MOPSAKY 0€3 3aMAThIX U MPOOesIoB).

[IpaBunbHei oTBeT: 1010.

3amanne 39

Hoompenenure GyHkmuo g(X,y,z)=(-10--0-0) tak, uToOBI OHA CcTana JWHEHHOHN (3amuIIuTe
BCE HEJIOCTAOIIME 3HAUYCHHS 10 TIOPSAIKY 03 3aIsIThIX U IPOOEIIoB).

[IpaBunbubiit otBet: 0111.

3anaunune 40
3anuimuTe MaTpHIly CMEXHOCTH H300paKEHHOTO Ha PUCYHKE Tpada.
1 2
4 3

[IpaBHUIIBHBIN OTBET:

coor
(N R R
_,h oo
oo oo

3ananue 41
Kak B rpade Ha3pIBaeTCst MapLIpyT, B KOTOPOM HadallbHasi U KOHEUHasl BEPIIMHBI COBNAAAI0T?
IIpaBUIBHBIN OTBET: HUKINYECKUNA MApIIPYT.

3amanue 42
Kak Ha3wiBaeTcs UK, coAepxaiinii Bce pedpa rpada?
[IpaBHUIBHBIN OTBET: SUJIEPOB UK.

3amganue 43

Kak Ha3piBaetcs rpag, KOTOpbId MOXKET ObITh H300paXKeH Ha IUIOCKOCTH TaK, YTOOBI OOIIUMHU
TOYKaMHM ero pedep SIBJISITUCH TOJIbKO BEPUIMHBI?

[IpaBUIBHBIN OTBET: IUIAHAPHBIN rpad.

3ananue 44
Kaxk Ha3piBaeTcst CBI3HBIM HEOPHUEHTHPOBAHHBIN Tpad, HE COMEeP AN [TUKIOB?
IIpaBUIIBHBIN OTBET: AEPEBO.

3aganue 45
Kak B rpage Ha3bIBaeTCs MapuIpyT, B KOTOPOM HET MOBTOPSIOLIMXCS pedep?
[IpaBUIBHBIN OTBET: LCIIb.



3anauue 46
Kak Ha3bpIBaeTCsl HECBA3HBIN HEOPUEHTUPOBAHHBIHN Irpad, He colepKaluil IUKIOB?
IIpaBubHBIN OTBET: JIEC.

3ananue 47
Kak naszeiBaercs rpad, peGpam KOTOpOro MOCTaBICHbI B COOTBETCTBUE YUCIIOBBIC 3HAUCHUS?
[TpaBWIIBHBIN OTBET: B3BEIICHHBIN rpad.

3ananue 48
Kak Ha3pIBaeTcs BepuIMHa rpada, He HHIUAECHTHAs HU OJHOMY pedpy?
IIpaBUIIBHBIN OTBET: U30JIMPOBAHHAs BEPILIMHA.

3amanue 49
3anuiuTe KoJauuecTBo pedep nosHoro rpaga c 20 BepuIMHaMu.
[IpaBuibabli oTBeT: 190.

3aganue 50

Kak Ha3bIBaeTCs HCOPHMEHTHUPOBAHHBIN rpad Oe3 MmeTellb U KPaTHBIX pedep, B KOTOPOM BCe
BepHII/IHBI UMCIOT OIIHy Ty Ke CTGHGHI)?

[TpaBUIBHBIN OTBET: PETYIISIPHBIHA rpad.



7.3. OueHo4YHbIe cpeICcTBAa [Jisl MPOMEKYTOYHONH aTTeCTAMM MO HUTOraM OCBOEHMA

JUCHUILIHHBI

7.3.1. Bonnpochl K IPOMEKYTOYHOM aTTecTaluu

Cemectp 1
Ne i/m Bonpocsl Kk Yk3aMeHy

1 |MHuoxecTBa 1 onepanuy HaJl HUIMH.

2 |CoiicTBa onepanuii 00beIMHEHUS U IEPECEUCHUSI.

3 |[IpaBuna ne Moprana.

4 |CooTBeTCTBUS, UX BU]IBL.

5 |Orobpaxenus. [Ipumepsl.

6 |OnpeneneHrie u mpuMepbl CIETHBIX MHOYKECTB.

7 |CBoMCTBa CYETHBIX MHOKECTB.

8 [OxBuBasenTHBIC MHOXECTBA. Teopema Kanropa-bepumreiina. MOonHOCTh MHOKECTBA.
9 [MuoxecTBa MOITHOCTH KOHTHHYYMa. [IprmMepsl.

10 |CpaBHEHHE MOUTHOCTEH.

11 MoITHOCTh 0OBbEAMHEHNS] KOHEYHBIX MHOXKECTB (IIPABHUJIIO CIIOKEHUS ). MOIIHOCTD

IeKapToBa NPOU3BEACHNUS (IPABUIIO IPOU3BEACHNU).

12 [Omnpenenenuie u npuMepbl OWHAPHBIX OTHOIICHHIA.

13 |CBoiicTBa OMHAPHBIX OTHONICHUH.

14 |[IpuHiMn BKIIOYEHUS U UCKIIOYEHUS.

15 |Yucio noMHOXKECTB KOHEYHOI'O MHOXKECTBA.

16 [Ymcno mepecTaHOBOK 0€3 MOBTOPEHUH 3JIEMEHTOB KOHEYHOTO MHOYKECTBA.
17 |Yucio nepecTaHOBOK C MOBTOPEHUSIMH JIEMEHTOB KOHEYHOI'O MHOXKECTBA.
18 |Yucno pa3menieHuii 6e3 MOBTOPEHUH.

19 [Yucno pa3menieHnii ¢ MOBTOPEHUSIMHU.

20 [Yucno couetaHuii 6€3 MOBTOPEHUH.

21 [Yucio coueTaHuii C MOBTOPEHUSIMHU.

22 |bunom HeroToHa.

23 [[TonmHomuanbHas GopMmyia.

24 |CoiicTBa OGMHOMHAIBHBIX KOAPPHUIIHEHTOB.

25 |[lonsatue OyneBol GyHKIMU. DIIeMEHTapHbIE OyIeBbl PYHKINH.
26 |Dopmyiibl, 1oahopMysIbl. DKBUBAIEHTHOCTh (GOPMYIL.

27 |CBoiicTBa dIIeMEHTapHBIX OYIIEeBBIX (QYHKINH.

28 |BoiictBeHHbIe (GyHKIMH. [I[pUHIMIT TBOHCTBEHHOCTH.

29 |IH®, KHD.

30 |CAH®, CKHO.

31 |Anroputm nepexoaa ot KH® k JITHO.

32 |Anroputm nepexona or JTH® x KHO.

33 |Anropurm niepexoaa ot JIH® k CJTHD.

34  |Anroputm niepexona ot KH® k CKH®.

35 |Paznoxenue OyneBbIX GYHKIUH M0 NEPEMEHHBIM.

36 [TymukoBasi, MUHHMaTbHas ¥ cokpartenHas JJHD.

37 [[Monyuenne cokpaménnon JJHO u3z CAHD.

38 [[Tonyuenne munumanpHOi JIH® Metomom Ksaiina.

39 [[Momyyenne muanManbHoil JIH® mocpencrBom kapt KapHo.
40 [[Tomyuenue munumanbaoit KH® mocpeactom kapt Kapho.




Ne n/n

Bomnpocekl Kk h3xk3aMeny

41 [llonnble cuctemsl. [Ipumepsl NOJHBIX CHCTEM.
42 3aMKHYTBIC KJ1acChl OyJIeBbIX (YHKIIMHA. 3aMKHYTOCTh KJIaCCOB (YHKIIUH, coXpaHsrommx 0,
1 QyHKIMH, coxpaHsonmx 1.
43 [Knmacc camoBOWCTBEHHBIX (DYHKIIMNA, €T0 3aMKHYTOCTb.
44  |[Kiracc MOHOTOHHBIX (DYHKITUH, €r0 3aMKHYTOCTb.
45 [Tommuaom XKerankunaa. Teopema o mpeacTaBUMOCTH OyieBOi (DYHKIIMU B BUJE TOJTMHOMA
DKerankuHa.
46 |CriocoOsI oydeHus moJimHoMa JKerankuHa.
47 Onpenenenne rpada. OpueHTHPOBAHHBIM U HEOPUEHTUPOBAHHBIN Tpad. MynbTurpad.
[lceBnorpad. B3pemennslii rpad.
48 |CMeXHOCTh, MHIIMJIEHTHOCTb, CTEIICHH BEPIIUH.
49 [MapmpyTsl, IenH, IUKIBIL.
50 |Mzomopdusm rpados.
51 |Marpuia CMeXHOCTH, MaTPUIla HHIUACHTHOCTH, CIICOK CMEKHOCTH.
52 |[lomnble rpadpbl.
53 |/IBynonbHbIe rpadsml.
54 |CroiicTBa crerneHeit BepmuH rpada.
55 [Omepanum Han rpadamu.
56 [CBs3HOCTB, CHIIbHAS CBS3HOCTb.
57 |OgHOCTOPOHHSISI CBSI3HOCTD, CJ1a0dasi CBA3HOCTD.
58 |[uametp, paguyc u 1ieHTp rpada.
59 |CoGognbIe nepeBbs. Jlec.
60 |YcimoBusi, HEOOXOAUMBIE M TOCTATOYHBIE JUISl TOTO, YTOOBI Tpad) SIBISIICS JEPEBOM.
61 |OpueHTHpPOBAaHHBIC AEPEBBS H UX CBOWCTBA.
62 |[Inanapusie rpagsl. Heobxommmoe yciioBue M1aHapHOCTH.
63 |CBoiicTBa ruraHapHBIX TpadoB.
64 |DiinepoBsl rpadel.
65 |['aMuIbTOHOBBI IpadBbl.
66 |[Xpomarndeckue 4nciIa U XpOMAaTHUECKUE KIIACCHI.
67 [Teopema Kenwura.
68 [Teopema o 4 kpackax.
69 |AnTOopuTM MOCIIeIOBATEILHON pacKpacku rpada.
70 |AnTOpUTM MHUHUMAJTBLHOW packpacku rpada.
7.3.2. Kpurepuu U HOPMBbI OLlEHKH
Ceme dopma NpOBe/IeHUs!
etp NPOMeKYTOYHOM Kpurtepuu u HOpMbI OLlEHKH
aTTecTaliu
1 Dk3amMeH (110 O1eHKa «OTJIMYHO» CTaBUTCS MPU Habope
HaKOMUTEIIbHOMY (OTIIIHO» ot 85 1o 100 uToroBeIX 6AITOB.
pelTuHrY) «XOpOIIOoY OreHka «XOpoII0» CTaBUTCS MPH Habope

ot 70 1o 84 UTOrOBBEIX OAJLIOB.

«ynoBinerBopute | OIEHKa «yJIOBIETBOPUTEIBHOY CTaBUTCS
JILHOY ripu Habope oT 55 110 69 UTOroBBIX OANIIOB.

O1neHKa «HEeyI0BIETBOPUTEIBLHO»
CTaBUTCS NMPU HAOOpe MeHee 55 UTOroBbIX
0aJIOoB.

«HEYJOBJIETBOPH
TEIBHO»




8. YueOHo-MeTOoqHYecKOe H HH(OPMAIIMOHHOE 00ecneyeHne JUCITUTNINHBI

8.1. Obsi3aTe/ibHAA JTUTEPATYypa

Tun (y4yeOHUK, ydeOHOE

Koaun4yecTBO B

Ne nocodue, yue0Ho- TI'on HAY4YHOI
ABTOpBI, COCTABUTEIHN 3arsiaBue (3arojioBoK)
n/n MeToauYecKoe mocoomue, M3IAHUA ouoanortexe /
NPaKTHKYM, Jp.) HaumenoBanue 3b5C
1 | IO.II. lleBenen [IpukiagHpie BOPOCHI JUCKPETHOM YueOHoe nmocodue 2018 OBbC «Jlanb»
MaTeMaTHKH
2 H. A. Cenosa JluckpeTHasi MaTeMaThkKa Y4yebHoe mocodue 2018 9BC “IPRbooks”
3 | B. ®. 3onoryxuH [u 1p.] JluckperHas MaTemaTHKa Y4eOHuK 2016 3BC “IPRbooks”
4 | P. I1. Hlenenesa [u ap.] Maremartuka Y4ebHoe mocobue 2018 OBC “IPRbooks”
5 A. H. Cecexun DJIEeMEHThI TUCKPETHOW MaTEeMaTUKHU Y4yebHoe mocodue 2015 9BC “IPRbooks”
6 | C.®. Koxyxos, I1. 1. COopHUK 3a/1a4 10 AUCKPETHON MareMaTuke | YdueOHoe mocodue 2018 OBbC «Jlanb»
CoBepTKOB
7 | 1O.I1. llleBenen JluckperHast MaTremMaTrka YuebHoe nmocobue 2018 OBbC «Jlanby
8 | O. M. lertspesa [u ap.] Maremarnka B mpuMepax u 3ajadax YuebHoe nocobue 2017 9BbC
“ZNANIUM.COM”
8.2. JlonosinuTebHAS JIUTEpPATypa
Tun (yueOHuk, yuedHoe KosmuectBo B
Neo nocodue, yuedHo- TI'on HAY4YHOM
ABTOpBI, COCTABUTEIH 3aryiaBue (3aroJioBoK)
n/m MeTOoAuYEeCKoe mocooue, u3JaHus ouodanorTeke /
NPaKTHKYM, Ap.) HaunmenoBanue 95C
9 | IO.II. lleenes, JI. A. COopHUK 3a/1a4 1O AUCKPETHOM Y4eOHoe mocodue 2013 OBbC «Jlanb»
ITncapenko, M. 1O. MaTeMaTuke: (U1l MPaKT. 3aHATUH B
[I1eBeneB rpyrmnmnax)
10 | U. A. Manbies JluckpeTHas MaTeMaTHKa VYdebHOe mocobue 2011 OBbC «Jlaub»
11 | B. 1. KonsuioB Kypc 1uckpeTHON MaTeMaTUKU VYuebHoe nocobue 2011 9BC «Jlanb»
12 | M. O. Acanos, B. A. JuckpeTHass MaTeMaTHKa Y4ebHoe mocodue 2010 3BC «Jlaub»

bapanckuii, B. B. Pacun




8.3. IlepeueHb mpogeccHOHANBHBIX 0a3 JaHHBIX U MH(POPMANMOHHBIX CHPABOYHBIX
cucTeM

9BC «Jlanpy:
9BC "ZNANIUM.COM":
OBC “IPRbooks”.

8.4. IlepeyeHb MPOrpaMMHOIo obecnevyeHus

o P

Ne Haumenosanue 11O CKBHSHTDI HOFOB? pa

n/n (n1ata, HOMep, CPOK JelCTBHS)
1 Windows beccpouno
2 Office Standart Bbeccpouno

8.5. Onucanne MaTepHaJbLHO-TEXHMYECKON 0a3bl, HEOOXOAMMOM IJs OCylIeCTBJIEHUSsI
00pa3oBaTeILHOIO NMPoIecca Mo JUCHUILINHE

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX
Ka0MHETOB, JIa0opaTopHuii, MACTEPCKHUX H JP.

pabot). YueOHast ayuTOpHst Ul IPOBEACHUS
TPYNIIOBBIX W UHANBUAYAIBHBIX KOHCYIBTAIIUH.
VYyeOHast ayTuTOpHs UIs IPOBEICHUS 3aHATUI
TEKYIIIEro KOHTPOJISL U TPOMEKYTOUHON aTTECTAIIHH.
(YJIK-807)

Ne 00bEeKTOB Il NPOBeeHUS MPAKTHYECKUX H Ilepeyenb 0CHOBHOTO
n/n JIa0OPAaTOPHBIX 3aHATHH, IOMELIEHU 11 o0opynoBanust
CaMOCTOSITeIbHON padoThl o0y4yaromuxcs (Homep
ayJITUTOPHH)
Aynuropus BeOKoH(pepeHIMH. YueOHas ayJuTopus OKpaH TeJIEeBU3UOHHBIH, ITUPMBI,
JUISl IPOBEJICHUS 3aHATUIN JIEKLMOHHOTO TUIIA. MPOKEKTOp Ha mraruse. CToi
YueOHast ayIuTOpHs AJIs IPOBEACHUS 3aHITHI MPENOJABATENbCKHM, CTYJIbs
CEeMMHAPCKOro TUMa. Y4yeOHas ayAuTOpHs IS IIPENOAAaBaTEIbCKHUE.
1 | KYPCOBOTO MPOCKTHPOBAHHS (BpImoTHEHUS KypcoBbIX | TpaHcmapaHT-niepeTsiKKa,

CUCTEMHBIN OJIOK




		2023-07-28T12:31:59+0400
	ФГБОУ ВО "ТОЛЬЯТТИНСКИЙ ГОСУДАРСТВЕННЫЙ УНИВЕРСИТЕТ", ТОЛЬЯТТИНСКИЙ ГОСУДАРСТВЕННЫЙ УНИВЕРСИТЕТ, ТГУ




