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Pabouas nmporpamMmMa cocraBieHa Ha OCHOBaHUM TPeOOBAHUI:

— DenepanbHOrO0  TOCYAApCTBEHHOTO  00pa30oBaTeIbHOIO  CTaHAapTa
cpenHero npodeccuonanbHoro odpazoBanus Ne 1551, yTBep)kI€HHOTO MPHUKA30M
MunucTtepcTBa 00pa3oBaHus U Hayku Poccuiickoit ®eneparuu ot 09 nexalps
2016 r;

— yueOHOro 1iaHa BopoHekKckoro Koieaxka poOOOTOTEXHUKH U
KOMITBIOTEPHBIX TexHojoruii mo crenuanbHoctu 10.02.04 — " OGecneuenue
uHGOPMAIMOHHON 0€e3011aCHOCTH TEJIEKOMMYHUKAIMOHHBIX cucreM",
yTBepxaeHHoro [lenarornueckum coBetoM ot 16.12.2019 1. mpotokon Nel

Nunexc — 10.02.04 Ub

CocraBurenb: NpenogaBareb. O.B. Kypasnesa




1. OBIIAA XAPAKTEPUHCTHKA IUCHHHIVIHHbBI

1.1. I]lenv u nnanupyemoie pe3yibmamvl 0C60EHUA OUCUUNTIUHDL

B pesynbprare u3ydeHus mNpodeCCHOHAIBHOIO AUCHMUILIUHBI CTYACHT JOJKEH
OCBOUTb OCHOBHOW BHUJ JEATEIBHOCTH - WU3MEPEHUS U COOTBETCTBYIOIIME EMY
o0111e KOMIIETEHIIMH U ITPO(pecCrOHaAIbHbIE KOMIIETEHIUU:

1.1.1 B pe3ynbTate OCBOECHUS JUCUUILINHBI CTYACHT JI0JKEH:

YMeTs: AJITEBPA

* BBINOJHATh apu(MeTHUYECKHE IEHCTBUS HaJ 4YHCIaMH,
coueTass yYCTHbIE W  TNHCbMEHHBIE TPUEMBI;  HAXOJIUTh
NpUOJIMKEHHBIC 3HAYCHUS] BEIMYMH W MOTPEITHOCTH BBIYMCICHUIN
(aOcontoTHasT W OTHOCUTENbHAs); CpPaBHUBATh  YHCIIOBBIE

BBIPAKECHUS,;
* HAXOJWTh 3HAYEHHUS KOPHS, CTENEHH, Jorapudpma,
TPUTOHOMETPUYECKUX

BBIDQXKCHUM HA  OCHOBE  ONPEACIICHUSA, HCHOJB3ysS NP
HEOOXOJMMOCTH HMHCTPYMEHTAIBHBIC CPEJICTBA; I10JIH30BAThCS
MPUOIMKCHHOM OIICHKOM MPHY MPAKTHYECKUX pacueTax;

* BBINIOJHATH TNpPeoOpa3oBaHUs BBIPAKCHUN, NPUMEHSIS
dbopMyIIbl, CBS3aHHBIE CO CBOMCTBAMHU CTEIEHEH, Jorapudmos,
TPUTOHOMETPHUECKUX (DYHKITUIL;

* HCMOJIb30BaTh NPHOOPETCHHBIC 3HAHUS W YMEHUS B
MPAKTUYECKOMN JEATENbHOCTH U TOBCETHEBHOM KU3HMU:

e JJISl TIPAKTUYECKUX pacueToB Mo ¢opmysiaMm, BKIOUas
dbopMmyIbl, coAep)KalllUe CTENEHU, paauKalibl, Jorapudmbl U
TPUTOHOMETPUUECKHE (PYHKIIMH, UCTIOIB3YS MPU HEOOXOAUMOCTH
CIIPABOYHBIC MATEpPUajbl U MPOCTECUIINE BBIYUCIUTEIBHBIC
YCTPOMCTBA.

DOyHKUMHA U TPaPUKH

BBIYUCIISATh 3HAYCHUE (PYHKIHMH T10 3aJaHHOMY 3HAYCHHIO
apryMeHTa MpH Pa3IuIHBIX crioco0ax 3aaanus GyHKINN;

OTpEENSTh OCHOBHBIE CBOMCTBA YHCIOBBIX (YHKIIUMH,
WUTFOCTPUPOBATh UX Ha IpaduKax;

CTpOUTH TpadUKU M3yYEHHBIX (DYHKIMH, WIUTFOCTPUPOBATH
1o rpauKy CBOMCTBA 3JI€MEHTAPHBIX (QYHKIIUNA;

WCIIOJIB30BaTh MOHATHE (DYHKIIMU JJISl OTIMCAHUS W aHan3a
3aBUCHUMOCTEN BEJIUYMH;

WCIIOJB30BaTh MPUOOPETEHHBIE 3HAHUS U YMEHHUS B
MPAKTUYECKOM JIEATEIIbHOCTU Y MOBCEIHEBHOU )KU3HU:

JUIE  ONMUCAaHMS C TOMOIIBIO  (YHKIIMH  pa3IMYHbIX




3aBHCHMOCTEH, MPEACTaBICHUS MX TpadUyecKd, MHTEPIPETALUU
rpaduKoB.

Hayana MaTeMaTH4ecKOro aHajau3a

HAXOJUTh MPOU3BOJHBIE SJIEMEHTAPHBIX (PYHKIINH;

UCTOJb30BaTh MPOU3BOAHYIO JJIsl M3y4YeHHs] CBOMCTB
GbyHKIMI 1 TOCTpoeHUs rpaduKoB;

NPUMEHSATD IPOU3BOIHYIO IS MIPOBEICHHUS
NpUOIIKEHHBIX BBIYMCICHUN, pemaTh 3aJayd  MPUKIAIHOTO
XapakTepa Ha HaXO0XJCHHE HauOOJBIIEr0 W HAUMEHBIIETO
3HAYCHHUS,

BBIUUCIISITh B MPOCTEHIINX CIIy4asX IJIOMAAN U OOBEMBI C
UCTIOJIb30BAaHUEM ONPEIeIEHHOTO HHTErpaa;

HCNOJIb30BATh NMPHOOpPETCHHbIE 3HAHUSI M YMEHHUS B
NMPAKTHYECKOI 1eATeJIbHOCTH U OBCEAHEBHOM KU3HU JIJIS:

pelIeHs] MPUKIAIHBIX 3a7a4, B TOM YHKCII€ COIMAJIBHO-
HDKOHOMHUYECKUX U (PU3UYECKHX, HA HAUOOJBIINE U HAUMEHBIIINE
3HAYEHUS, HA HAXO0XKJAECHUE CKOPOCTU U YCKOPEHUS.

YpaBHeHUS U HEPABEHCTBA

pemarhb paloOHaJIbHbIC, MOKa3aTeIbHbIC,
JorapumMuyecKue, TPUTOHOMETPUUECKHUE ypaBHEHUS],
CBOJISIIIIMECS K JTMHEWHBIM M KBaJApaTHBIM, a TAK)KE€ aHAJIOTUYHBIE
HEPABEHCTBA U CUCTEMBI,

HCIIOJIB30BaTh TparuecKuii METOJl PEIICHHs] YPAaBHCHUN U
HEPaBEHCTB; M300paxaTh HA KOOPJMHATHOMN TIJIIOCKOCTU PEIICHUS
YpaBHEHUI, HEPABEHCTB U CUCTEM C JIBYMSI HEU3BECTHBIMU;

COCTaBIISAITb W peuiaTh ypaBHEHHUS M HEPABEHCTBA,
CBS3BIBAIONME HEM3BECTHHIC BEJIUYMHBI B TEKCTOBBIX (B TOM
YHCJIe MPUKIIAIHBIX) 3a]a4ax;

pemath nuddepeHnraibabpie  ypaBHeHHs | mopsiika ¢
Pa3aETAIOIIMMUCS IEPEMEHHBIMU.

HCI0JIb30BATh NPHOOpPETEeHHbIe 3HAHUA W YMEHHUS B
NMPAKTHYECKOM AeSITeJIbHOCTU U NMOBCEAHEBHOM JKU3HU:

. IUIL TIOCTPOCHUSI WM HMCCIICNOBAaHUS TPOCTEUILNX
MaTeMaTUUYECKUX MOJEJIEH.

I'EOMETPUA

pacrio3HaBaTh Ha YepTekax U MOJEISAX MPOCTPAHCTBEHHBIE
(GOpMBI; COOTHOCHUTH TPEXMEpPHBIE OOBEKTHI C WX OINHUCAHUSIMH,
M300PKEHUSIMU; OTTMCHIBATH B3AUMHOE PACTIOJIOKEHUE MPSAMBIX U
IJIOCKOCTEN B MPOCTPAHCTBE, apryMEHTUPOBATh CBOM CYKJICHHS
00 5TOM PacCIOJIOKEHUH; aHAJIM3UPOBATh B MPOCTEUIIINX CIydasx
B3aMMHOE PAaCIIOJI0KEeHHE OOBEKTOB B MPOCTPAHCTBE;




N300pakaTh OCHOBHBIC MHOTOTPAHHUKH W KPYIJIBIC TEIIa;
BBITIOJTHATH YEPTEKH 10 YCIOBUSM 3a/1a4;

CTPOUTH MPOCTEHINME CEUCHUS KyOa, IPHU3MBbI, THPAMUJIBL;
pemaTh IJIaHUMETPUYECCKUE U TIPOCTEHIIHNE CTEPEOMETPUUCCKUC
3a/1ayd Ha HaXOXKJICHUE FeOMETPHUYCCKHMX BEIIMYWH (IJIMH, YTJIOB,
IJI0IIaIe, 00BEMOB);

WCITOJIB30BaTh TPHU PEIICHUU CTEPEOMETPUUYECKHUX 3ajad
IIaHUMETpHIeCcKue (aKThl U METOJIbI; TPOBOJIUTH JOKA3ATEIIHHBIC
pacCyXKJIeHHUs B XOJI€ PEIICHUS 3a/1a4;

HCMOJIb30BATh NPHOOpPETeHHbIE 3HAHUA M yYMEHHS B
NMPAKTHYECKOI 1eATeJILHOCTH U NOBCEIHEBHOM KU3HU:

JUIsL  UccienoBaHud — (MOJCNMPOBAHUS)  HECJOKHBIX
MPaKTUYECKUX CHUTyalluid Ha OCHOBE HW3YYEHHBIX (opMya W
CBOMCTB  (uryp; BbUHUCICHUS O0BEMOB W  IUIOMIAJEH
MOBEPXHOCTEH  MPOCTPAHCTBEHHBIX  TEJI  NPU  PEIICHUH
MPaKTUYECKUX  3a7a4, HUCIOJIb3ys TNpU  HEOOXOJIUMOCTH
CIIPABOYHUKH U BBIYUCIUTENIbHBIE YCTPOICTBA.

3HaTh:

3HAYeHHe MAaTeMATHYeCKOM HAyKM JUId pEIICHHMs 3a1ad,
BO3HUKAIOIIMX B TEOPUU U IPAKTUKE; IIHUPOTY U B TOKE BPEMS
OrPaHUYECHHOCTh IIPUMEHEHHsSI MaTEMaTHYECKUX METONOB K
aHaJIu3y M KCCIIENOBAHUIO IIPOLIECCOB U SABJICHUM B NPUPOAEC U
OOILIECTBE;

3HAYeHHe MNPAKTHKM H BOINPOCOB, BO3HUKAIOIIMX B CaMOH
MaTeMaTuke Uisi (pOpMUPOBAHHUS U PA3BUTHUSA MATEMATUUYECKON
HAayKH; HWCTOPUIO Pa3BUTHA TNOHATUSA  YHWCIA, CO3JIaHUS
MaTeMaTUYECKOTO  aHalIu3d, BO3HUKHOBEHHS W  Pa3BUTUSA
TEOMETPUH;

YHUBEpPCAJIbHbIA XapaKTep 3aKOHOB JIOTMKA MaT€MaTHYECKHX
pacCyXJeHMid, HMX NOPUMEHHMOCTb BO  BC€X  00OJacTiIX
YEJI0BEYECKOU AEATEIBHOCTH;

BEPOSTHOCTHBII Xapakrep Pa3IMYHbBIX IIPOLIECCOB
OKPY’KAIOILIEro MUpa;

BKJIAQ[ POCCHMCKUX M 3apy0esKHbIX YYEHbIX, OKa3aBIIW

HauOoJIbIIIEE BIMSHHAE HA Pa3BUTHC MATCMATHUKU.




2. CTPYKTYPA U COAEP)KAHUE YYEBHOM TUCIUTIIMHBI
2.1. O6beM yueOHO# TUCHMILUTHHBI M BHABI YUeOHOH padoThl

Bun yyeOHoi padoTsl

O0BeM yacoB

O0bem yuyeOHOI TMCHUTINHBI 292
CymmapHas yyeOHasi HATPY3Ka BO B3aMMO/IeifiCTBHH C MpenoaaBaTeaemM 268
B TOM YHUCIIC:
TeopeTHIecKoe (M MpakTHIECKOe) 00yUeHHUE 268
24
MPOMEXKYTOUHAS aTTECTALINS Dx3ameH (2
ceMecTp)

2.2. Ctpykrypa nucuuimiimnbl (Conepikanue pa3iesioB cM B 11.2.3)

C i O0BbeM IUCHUILIMHEIL, Yac.
HaumenoBanus yMMaPp Obyuenue no M/[K
pas3zesoB Hbiif 00BeM B mom uucne
Harpy3KH, Bcero
JACIUITINHBI qac. Jlexiy | mpakTud
u eCKue
Paznen 1 12 12 6 6
Paznen 2 27 27 13 14
Paznen 3 27 27 13 14
Paznen 4 37 37 18 19
Paznen 5 90 90 40 50
Paznen 6 20 20 8 12
Paspen 7 15 15 8 7
Paznen 8 15 15 7 8
Pa3znen 9 15 15 8 7
Pa3pgen 10 10 10 5 5
Bcero: 268 268 132 132




2.3. TemaTn4yecKuii IJIaH U coJiepKaHUe YUeOHOI TUCIUTTHHBI

HaumeHoBaHne ConepixaHue y4eOHOr0 MaTepHaJia, IpaKTHYeCKHe 3aHATHS, O0beM yacoB
pa3esioB M TeM caMocCTosITe/IbHAsA padoTa 00y4yarommuxcs,
1 2 3
Pasieu 1. Beenenue. PazBurne MoHATHSA 0 YHCiIe. DJIE€MEHTDI 12
BbIYUCJIUTECJIbHON MATECMATHKMU.
Tema 1.1 2
JlelicTBUTENIbHBIE Harypanbubie uncna. J[poousie urcia. OtpunarensHble Ynucia. PanonanbHble 1
yrcina. OCHOBHbIE UpparoHaIbHble yiciaa. OCHOBHBIC 3aKOHBI ICHCTBHI Ha/l PAIlOHATBHBIMHU
3aKOHBI IEUCTBUI gucnamu. [lepuogiaeckue qpoou.
Tema 1.2 IToHsiTHE O MHUMBIX U KOMIUIEKCHBIX YKCIax. ' eoMeTpuueckass HHTEpIpeTalus 2
[ToHsiTHE O MHUMBIX M | KOMIIJICKCHBIX YHCEJI.
KOMIUIEKCHBIX YHcIax. | Momynap KOMIUIEKCHOTO YHCIIA.
CamocrositensHas padota: Tpuronomerpudeckas popmMa KOMIUIEKCHOTO YUCTIA. 2
JlelicTBus HaJl KOMIUIEKCHBIMH YMCIIaMU B TPUTOHOMETPUUECKOH (hopme
Tema 1.3 CnosxeHne, BEIMUTAaHUE, YMHOXKEHHE U JIEICHNE KOMITJIEKCHBIX YHCET, 3a1aHHBIX 2
JelicTBus Haz B anreOpandeckoit popme.
KOMIUTEKCHBIMHA
YHCIIAMH.
Tema 1.4 2
[NorpemHocTn AOGCoIoTHAs MOTPEIIHOCTh ¥ TPaHUIIa a0COMIOTHOH MOTPEITHOCTH
NPUOIMKEHHBIX NpUOJIMKEHHBIX 3HaYCHU uncel. BepHble v 3Havanye nudpbl Yyucna.
3HAYEHHUH YHUCEL. OTHOCHUTENbHAs OTPEITHOCTS NPHONMMKEHHOTO 3HaueHUs yncia. OKpyrieHne n
MOTPENTHOCTh OKPYTJICHHUS.
Tema 1.5 1
JleicTBus HaJ
MPUOIMKECHHBIMH JelicTBus Hax NpUONKEHHBIMH 3HAYCHUSIMA YUCET C YIE€TOM TPaHHMI]
3HAYCHHUSAMH YHCEIL. norpemHocTeil. Beraucnenus ¢ Hanepes 3aJaHHOH TOYHOCTBIO.
KourponbHas padora. 1
Paznen 2. Kopnu, cTenenu u jorapu(pmal. 27
Tema 2.1 OcHoBHBIE onpeaencHus. TeopeMbl paBHOCUIBHOCTH. HemoiHble KBaipaTHEIE 1
JIuneiinble u ypaBHeHUs1. DOpMyJIbl KOPHEH KBAJPaTHBIX YPaBHEHUM.
KBaJIpaTHBIC
YPaBHEHHUS. 1
CamocrositenbHas padota: ['paduueckoe perieHne THHEHHBIX 1 KBaIPATHBIX
YpaBHEHH.
Tema 2.2 JpoOHo-panoHaNbEHBIC YPaBHEHUS. AJITOPUTM PEIICHHS. 2
Hpob6Ho-
palMoHaIbHbIE
YpaBHEHHUS.
Tema 2.3 OcHoBHBIE CBOHCTBa MOAYJIsl. CHCTEMBI M COBOKYITHOCTH JABYX MPEJIOKCHHH. 2
VYpaBHeHUA, YpaBHeHUsI, copepIKalIye IIEPEMEHHYIO 0/ 3HAKOM MOJTYJISL.
coJieprKaniye
MIEPEMEHHYIO 1101
3HAKOM MOJYJIsS
Tema2.4 2
Cuctemsl ypaBHeHUH. | OCHOBHBIC METO/BI PEIICHHS CHCTEMBI ABYX YPAaBHEHUH C IByMsI HEU3BECTHBIMH.
1
CamocrostenpHas pabota: Penienue cucteMsl ByX JINHEHHBIX YpaBHEHUH ¢
JIBYMsI HEM3BECTHBIMU B 00IIIEM BHJIE.
Tema 2.5 HepaseHcTBa 1 11X OCHOBHBIE CBOWCTBA. JIMHeliHbIE HepaBeHCTBA. CUCTEMBI U 1
Jluneiinsle COBOKYITHOCTH JIMHEHHBIX HEPAaBEHCTB C OJIHUM HEU3BECTHBIM.
HEpaBEHCTBA.
CucteMbl TMHEHHBIX
HEpPaBEHCTB.
Tema 2.6 2
KBanparHslie n KBanparHble n 1poOHO-palioHaIbHBIE HEpaBeHCTBA. PelieHre HepaBeHCTB
IpoOHO- METOIOM MHTEPBaJOB.
panmoHaIbHEIE

HCpaBCHCTBA.




Tema 2.7. CrerneHb ¢ HATYPAITBHBIM, IIEJIBIM U TPOOHBIM TToKa3arenaeM. CTereHb ¢ 1
Creness ¢ MPOU3BOJIBHBIM N10KA3aTeIEM U €€ CBOUCTBA.
IIPOU3BOJILHBIM
MOKa3aTeJIeM H €¢
CBONCTBA.
Tema 2.8 OmnpenesneHne 1 cBOcTBa KOpHS N-0if crenenu. [loHsTHE 00 HppaIIIOHATIEHOM 1
Kopens n-oii crenern | ypaBHeHHH. OCHOBHBIC METO/IbI PELICHUS HPPALMOHATIBHBIX YPaBHEHUI.
U €r0 CBOUCTBA.
Pemenne 2
HppalHOHATILHBIX CamocrosTenbHas padoTa: PemeHne uppanoHaIbHBIX YpaBHEHUMA
YpaBHCHUU. MOJICTAHOBKOM.
IIpaxTuyeckoe 3anstue Nel: Borancienne kopHel U cTeneHei. 2
Tema 2.9 2
Jlorapudmer u ux Jlorapugmsl 1 UX CBOWCTBA.
CBOMCTBA.
Jecsatuunble U 4
HaTypaJbHbIE CamocrositensHas padota: JlorapudMupoBaHue 1 MOTEHIMPOBAHHE.
JorapupMbL.
[IpaxTrdeckoe 3ansTre No2: Brrancnenue gorapugmos. 1
IIpaxtraeckoe 3aHaTue Ne3: Pemenne ypaBHSHHM M HEPABEHCTB. 1
KonrponpHas padora. 1
Pa3zen 3. DyHKIUH, UX cBOMcTBa U rpapuku. CTeneHHbIe, 27
JorapugmMuuecKne M nNoKasarejbHble (PYHKIMH.
Tema 3.1 Oynukiun. YeTHble 1 HeYeTHBIC QyHKIMA. Bo3pacratomue u yObIBaromme 1
OYHKIUHT U UX ¢ynkuun. [lepnonuyeckue GyHKIUM.
OCHOBHBIE CBOWCTBA.
CamocrostenbHas padota: O0paTHast QyHKIIHS, €€ CBOWCTRA. 1
1
Ipaxtrdeckoe 3ansTre Ned: BrimoaHeHHE S3CKN30B rpadUKoOB (QYHKIHIH 110
3a/1aHHBIM CBOKCTBaM.
Tema 3.2 HUccrnenoBanne GyHKIMN, 3a1aHHBIX TPAapUKOM MO OOIIEH cXeMe UCCIIeTOBAHMS. 1
Hccnenoanue ITocTpoenne rpadrka QyHKIMH 10 3aJaHHBIM CBOHCTBAM.
(hyHKIHH. Ipaxtrdeckoe 3ansaTue Ne 5: MccnenoBanne 1o o61meii cxeme rpapuKoB 1
GyHKIHI.
Tema 3.3. CreneHHas 1
¢byHkuus, ee cBorictBa | OnpeneneHne CTENeHHOM (YHKIINS, €€ CBOWCTBA U IpaduK.
1 rpad K.
Tema 3.4 1
IToxa3zarenbHas Omnpejenenne nMokazaresbHOM (QyHKINH, €€ CBOMCTBA U rpaduK.
(byHKIMSA, ee cBOMCTBa
U rpaduk.
Tema 3.5 ITonsiTue 0 moKa3aTeIbHOM ypaBHEHUH. Penienre nokazareiabHblX YpaBHEHUH 1
Pemenne YpaBHHBaHHEM OCHOBAaHHH, METOOM IOJCTAaHOBKH U TPYNITUPOBKHU. PereHne
MOKa3aTeIbHBIX MIPOCTEHIINX MTOKA3aTeIbHBIX HEPABEHCTB.
YpaBHEHHH U CamocrostensHas pabota: Penienne nokaszaTenbHbBIX ypaBHEHHH METOIOM 2
HEpPaBEHCTB. MOYWICHHOTO JICTICHUSI.
ITpaxkTudeckoe 3aHaTHEeN6: Perienne nmoka3zaTebHBIX YpaBHEHUN 1 HEPABEHCTB. 2
2
Tema 3.6 CucteMsl oKa3aTeNbHBIX ypaBHEHNUH. OCHOBHBIE METO/BI PEIICHHS.
CucreMbl
MOKa3aTeIbHbIX
YpaBHEHHUH.
Tema3.7 2
Jlorapudmmueckas Onpenenenue orapupMuIecKoi GyHKINHU, € CBOHCTBA U TpaduK.
(GyHKIHs, ee CBOWCTBA
U TpaduK.
Tema 3.8. 2
Pemenne [onsiTre 0 norapudmMuUuecKoM ypaBHEHHH. PerieHne npocTedmmx
JorapupMIUIECKUX JorapupMHUYECKIX ypaBHEHUH, pellIeHNEe OTeHINPOBAHUEM H ITOICTAHOBKOM.

YpaBHEHUU U
HEpPAaBEHCTB.

Pemenne npocrednnx jorapu)MUIecKuX HEPaBEHCTB.




IIpaktudeckoe 3ansaTueNe7: Pemenue morapuMUIEeCKUX ypaBHEHUHN U
HEpaBEHCTB.

Tema 3.9. 2
CucreMbl CucrteMsbl orapugMudeckux ypaBHeHUH. OCHOBHBIC METOIBI PEIICHHUS.
NOTapUPMHIECKUX [ lnarrrgeckas pabota Ne§: PEIICHIE CHCTEM MOKA3aTeIbHBIX 1l 2
ypaBHCHIN Jorapu(pMUIECKUX ypaBHEHHUH.
IpaxTrdeckas pabota Ne9: Pemenne 3anau mo pazmen «DyHKIHNY. 2
KonrponpHas pabora. 1
Paznen 4. OCHOBBI TPUTOHOMETPHH. 37
Tema 4.1 Pagnannoe uzmepenue ayr u yrios. @opmyina nepexosa OT IpagyCcHOro 2
PanguanHoe u3MepeHus K paauaHHomy. dopMyia nepexosa oT paJUaHHOTO U3MEPEHUs K
HU3MEPEHUE OyT U rpagycHoMy. JUTHHA TyTH OKPYXHOCTH.
YIJIOB.
Tema 4.2 EavHUYHBIA KpYT ¥ €IMHUYHASI OKPYKHOCTh. [107105)KUTENBHBIE U OTPULIATENIbHBIE 2
O0600meHne TOHATHS | TyTH U YIIIbl. J{yTy U yIiabl, OoJbIIne 21.
JYTH.
Tema 4.3 OmnpeneneHne TPUTOHOMETPHUIECKUX (HYHKIUN YUCIOBOTO aprymMenTa. OomacTu 2
Tpuronomerpudeckue UX ONpeesIeHHs ¥ 3HaUeHUH. 3HaKU TPUTOHOMETPUYECKUX (QYHKIHUH.
(yHKIIMH YHCIIOBOTO
apryMeHTa, 3HaKH UX
3HAYEHUN.
Tema 4.4 OCHOBHOE TPUTOHOMETPUUYECKOE TOKAECCTBO. 3aBUCMOCTb M€Ky TAHTE€HCOM U 2
OcCHOBHBIE KOTaHT'€HCOM. TaHI€HCOM U KOCHHYCOM, KOTAHT'€HCOM U CHHYCOM.
TpPUTOHOMETpUUeckre | BrIpakeHne TpUroHOMETpUUeCKHX (QYyHKLMIT Yepe3 CHHYC.
TOXJIECTBA.
Tema 4.5 BeipaxkeHue TpuroHoMeTpruueckux (QyHKIUI yepe3 cuHyc. BripakeHue 2
Bripaxenne TPUTOHOMETPHUYECKUX (DYHKIMH Yepe3 KocuHyc. BripakeHue
TPUTOHOMETPUUECKHX TpUroHOMETpUUecKHX (pyHKUMIT yepe3 TaHreHc. Beipaxenue
¢byHKIMii uepes TPUTOHOMETPUUECKUX (DYHKIUH Yepe3 KOTaHIeHC.
IpyTHe.
Tema4.6 [TeproAMYIHOCTD TPUTOHOMETPUUECKHUX (HYHKIIUH. 2
IlepuonuunocTs
TPUTOHOMETPHUUECKHUX
GhYHKIMH.
Tema 4.7 CBoiicTBO moiTyTieproa KOCHHYca U cuHyca. TpuroHomerpudeckie ()yHKIHN 2
DopmyIsl aprymenra (m/2+a). TpuroHomerpriaeckrue GyHKINU apryMeHTa (TT-ol).
MIPUBEICHNSI. Tpuronomerpuyeckue GyHKIUHM aprymenTa (m+a). TpuronoMmerpryeckue
(yakuuu aprymenta (3m/2-o) Tpuronomerpudeckue GyHKIHN apTyMEeHTa
(3n/2+a).
Tema 4.8 DopMyITBI CITIOKEHUS. 2
Tpuronomerpuueckne
GbyHKIUN
anredpandecKkoi
CYMMBI JIBYX
apryMeHTOB.
Tema 4.9 TpuroHoMmeTpuveckre QYHKIIUH YIBOCHHOTO apTyMEHTa. 2
Tpuronomerpuueckue
(GYHKIMH YABOEHHOTO
apryMeHTa. CamocrostensHas pabota: TpuroHomerprieckue GyHKIUH TOJIOBHHHOTO 2
apryMeHTa.
Tema 4.10 CymMa u pa3HOCTh cuHYcoB. CyMMa U pa3HOCTh KOcUHYcoB. CyMMa U pa3HOCTh 1
[IpeobpazoBanue TaHT€HCOB.
anredpandecKou
CYMMBI
TPUTOHOMETPUYECKUX 1
(Gynxuuit B CamocrostenbHas paboTa: BripaxxeHne TpUroHoMeTpudecKix GyHKINN yepes
IIPOU3BE/ICHUE. TAHTEHC ITOJIOBUHHOTO apTyMEHTA.
Tema 4.11 Ceoiicta dyHknum Y=SIiNX u ee rpadux. OCHOBHBIE CBONCTBA U TpadhuK 1
CaoiicTBa ¢ynkium Y= CoSX. OcHOBHBIE cBOWCTBa U rpaduk ¢pyHKIMH Y=tgX. OCHOBHBIE
TPUTOHOMETPUYECKUX | CBOMCTBA U rpaduk GpyHKIMHN Y=CtgX.

(QyHKIMH 1 BX




rpaduku.

Tema 4.12

[IpeobpazoBanus [IpeobpazoBanus rpaduKoB HAa IPUMEPE TPUTOHOMETPUICCKUX (YHKITHH.

rpadukoB

TPUTOHOMETPUUECKHUX

¢GyHKIHH.

Tema 4.13

OO6patHsbie

TPUTOHOMETPUUECKUE

¢GbyHKIUU. Oynkius, oOpatHas cunycy. OyHkius, oOpaTtHas kocunycy. OyHKIuUs, 0OpaTHas
TaureHcy. OyHkius, o0paTHas KOTAHTEHCY.
IIpaktuueckoe 3ansatue Nel(Q: Beruncienue 3Ha4eHUI BbIpaXKeHUH, COAEpIKAIIUX
00paTHBIC TPUTOHOMETPHYCCKUE (DYHKITHH.

Tema 4.14

Pemenne Pemrenue ypaBHenust Sinx=a.Perenue ypaBHeHUs cOSX=4a. Pelenne ypaBHeHUsI

MIPOCTEUIIINX tgx=a. Pemenue ypaBHeHus ctgx=a.

TPUTOHOMETPUUECKHUX

YPaBHEHUI.

Tema 4.15

Pewmenue Pemenne TpUroHOMETpUUYECKHUX YPABHEHUM IIOCTAHOBKOM, Pa3JI0KEHUEM Ha

TPUTOHOMETPUYECKUX | MHOXKUTEIH. PelreHre oqHOpOJHBIX TPUTOHOMETPHUYECKIX YPaBHEHHUI.
YpaBHEHMI.

CamocrositensHas pabota: Penienue ypaBHeHui asinX+bcosx=c.

IIpaktuueckoe 3anarueNel 1: Pemenue TpUroHOMETpUYECKUX YPaBHEHUIM
pas3HOro BUJA.

Tema 4.16

Tpuronomerpuueckue

HEPABEHCTBA. Pemenne npocTedmmux TPUrOHOMETPUYECKUX HEPABEHCTB.
IIpaxTrdeckoe 3ansTre Ne 12: BrimonHeHne ynpakxHEHUH Ha IpeoOpa3oBaHme
TPUTOHOMETPUUYECKUX BBIPAXKCHUN U PELICHNE YPAaBHEHUN U HEPABEHCTB.
KonTponbnas pabora.

Pa3zpnea 5. Hauana MaTeMaTH4eCKOro aHAJIN34.
Tema5.1 IToHsATHE O YHCTIOBOI MOCIENOBATEIHLHOCTH. beCKOHEUHO Maas U OECKOHEYHO
IIpenen nepemeHHON 6onpmast BenumauHbl. CBsi3b Mexxay 0. M. 1 6. 6. OcHOBHBIE CBOMCTBA OECKOHEYHO

BenuuuHbL. Teopembl o | ManbiX. [ToHsTHE O MIpeaene nepeMenHoit. TeopeMsl 0 npezenax.
npezenax.

TemaSs.2 Brrunciienue npenena GpyHKIUU. PackpeITHe pa3mudHOTO BUAA
IIpenen pyHkunu. HEOIIPEAEIEHHOCTEN.

CaMocrosTenpHas pa60Ta: beckoneuno-mairre BCJIIMYMHBI, X OCHOBHBIC

CBOWCTBA.
TemaS.3 [pupamenne aprymenTa u GpyHkwn. HernpepsIBHOCTE (GyHKIINH.
HemnpepsiBHOCTD
GyHK1IMY. CamocrosTenbHas pabota: beckoHedHO-00bIIIe BETUUHHEI.
Tema5.4 Ckopoctb n3meneHus: pyHkimu. OnpeneneHne npou3BoaHon GpyHKImu CBs3b
IIpousBonHas MEX/1y IIPOM3BOJHOM U HENIPEPBIBHOCTHIO.
¢GbyHKIUN.

CamocrostensHas padota: CBs3b IPOM3BOAHON C HENIPEPHIBHOCTHIO (PYHKIINH.
Tema$5.5 [paBuna muddepenurponanns. Tabiuna TPOU3BOJHBIX IIEeMEHTaPHbBIX
DopMmyiibl (hyHKIHH.
nudhepeHITpOBaHuS.

IIpaxTryeckoe 3ansatue Nel3: BrrauciaeHue npou3BoAHBIX.
Tema5.6 Ilonstue o cnoxHo# GyHKIMHU. [Tpon3BOIHAS CIOKHON QYHKIHH.

IMpowusBogHas




CIIOKHOW (DYHKITHH.

CamocrosrenbHas padora: [Tpon3BogHbIe 0OPATHBIX TPUTOHOMETPHUECKUX
(byHKIMA.

Tema$5.7 Haxoxxnenue 3HaueHUil MPOU3BOAHBIX B TOUKAX.

[Ipumenenne popmyr

muddepenuuposanus. | I[Ipakrudeckoe 3ansitie Ne 14: BpruucieHue 3HaUCHUM TPOU3BOIHBIX B 3a[AHHBIX
TOUKaX.

Tema5.8 I'eomeTprueckuii cMbICI IPOU3BOIHON. Y paBHEHUE KacaTeIbHON U HOpMAIU K

I'eomerpraeckue rpaduKy QyHKIHH.

MPUIIOKEHUS

IIPOU3BOJHOM.
CamocrostenbHas pabota: Auddepernnan GpyHKIHN, €T0 TEOMETPHIESCKHNA
CMBICIIL.

Tema 5.9 Du3n4YecKuil CMBICH IPOU3BOIHOM.

dusnueckue

MPUIIOKEHUS

MIPOM3BOTHOM.

TemaS.10 Dopmyna a7 HaX0XKISHIS TPHOIMKEHHOTO 3HAYCHUS (PYHKIIUH.

IIpumenenue

MIPOU3BOJHOM IS

TIPUOIIMKEHHBIX

BBIYUCIICHHUIL. IIpaxtudeckoe 3anstue Ne 15: IIpuMeHeHure Ipou3BOJHOM.

TemaS.11 [Ipon3BoaHas BTOPOTO MOpsAKa, €€ (PU3MIECKHUIA CMBICIT.

[MpousBoaHas. 2 —ro
HOpsI KA.

Tema5.12
Bo3spacrtanue u
yObIBaHHEe (HYHKINH.

[Tpu3Haku Bo3pacTaHus U yObIBaHUS QYHKIUH. AJITOPUTM HCCIIETOBAHUS
(yHKIINM Ha BO3pacTaHUE U yObIBaHHE.

Tema 5.13 [TonsiTue o Makcumyme u MUHUMYMe GyHKIMU. [Tpu3zHaku Mmakcumyma u
HccnenoBanue MHHUMYMa. AJTOPUTM HCCIEI0BaHHUS (GYHKIMN HA MAKCUMYM U MUHHMYM.
¢$byHKIWH Ha

MaKCUMYM H

MUHHMYM.

Tema 5.14

Haubonsiee u HawubOomnpiree 1 HaMMEHbIIeE 3HAUYCHUS (DYHKI[HMK HA OTPE3KE U Ha
HalMEHbIIIee 06ECKOHEYHOCTH.

3HAuEHHs] PYHKIIHH.

CamocrodrenbHas paboTa: MpaKTUYECKHE 3aa4l HAa HaX0XIeHHE HAaHOOIBIINX U
HaVMCHBIINX 3HAYCHUN (PYHKIUH.

Tema 5.15

. Hanpasnenue
BBIMTYKJIOCTH Tpaduka
¢yakuun. Toukn

Hamnpasienue Beinykioctu rpaduka ¢pynkuun. Touku nepernda. [Tpasuio
HaxO0X/ICHUs TOYEK epernoa.

neperuba.

Tema 5.16

Hccnenosanue HccnenoBanue mo o01meit cXxeMbl HCCIIe0BaHUS.

GYHKIMI C TOMOUIBIO

MIPOU3BOJHOM.
CamocrositenbHas paboTa: ACUMITOTHI rpaduka QyHKIUH.
IIpaktuueckoe 3ansatue Nel6: MccnenoBanue 3aJaHHBIX (HYHKIIUHA.
IIpaxTrdeckoe 3ansTre Nel7: Pemenne yrpaxHeHH Ha BEIYUCICHHE U
MPUMEHEHUE IPOU3BOAHBIX.

Kontponsnas pabora.

Tema 5.17

Heonpenenennsiii ITepBooOpa3zHas Gynkuu. HeonpeaeneHHbINM HHTETPAI U €T0 OCHOBHBIS

HHTETpaJl U €ro cBoiicTBa. Tabmmma HHTErpaios.

mpocTeme

CBOICTBA.




Tema 5.18 Beruncnenve nHTErpasioB. 2
Hemnocpencreennoe
MHTCIPUPOBAHHC. TIpaxkTrueckoe 3aHaTHe Nel8: MHTerpupoBaHue IPOCTERITNX (DYHKIHH. 2
2
CamocrositesnibHas paboTa: HHTETPUPOBAHKE TI0 YaCTSIM.
Tema 5.19 Mertoz 3aMeHBI IEpEMEHHOI. 2
WnTerpupoBanue
IIOJCTaHOBKOM.
CamocrostensHas padbota: du3nueckye NPUI0KEHUS HEOTIPEICIICHHOTO 2
MHTETpaja.
[pakrrueckoe 3anstue Ne 19: nTerpupoBanue GpyHKIMH pa3HbIMU CIIOCOOaMHU. 2
Tema5.20 2
OnpeneneHHbIH [onsiTue 06 onpenenenHoM uHrerpaie. @opmyna Hetotona- Jleiionuma.
HHTETPAJT U €r0 OCHOBHBIE CBOICTBA.
OCHOBHBIE CBOIICTBA.
2
CamocrostensHasa pabota: Pu3nuecKrue NPHII0KEHHUS ONIPECICHHOTO HHTErpaa.
Tema 5.21 2
Brruncnenue Brruucnenue onpeaeneHHbIX HHTETPAIOB HETIOCPEICTBEHHBIM HHTETPUPOBaHNEM
OTpeNIeIeHHBIX C MOMOIIBIO TaOJIUIIBIL.
HHTETPAIOB
HETI0CPEICTBEHHBIM [Ipaktrueckoe 3ansTre Ne20: BerarcineHue onpeieneHHbIX HHTErpaaoB 2
HHTETPUPOBAHUEM. NPOCTEHUIINX (HYHKIHH.
Tema 5.22 2
Brruncnenue Meron 3aMeHbI IEPEMEHHOM.
OTpeNIeIeHHBIX
UHTETPAIOB
MHOJICTAHOBKOM.
Tema 5.23 2
[Tpumenenne Bugp! mtockux ¢uryp n GopMyisl X IIOMAneH.
OTpeNIeIeHHBIX
HUHTErpajoB AJst
BBIYHCIICHUS =
ILTOIAEH TUTOCKHX [paxTrdeckoe 3ansTre N2 1: Beramcnenne miomianeit miockux Guryp. 1
¢buryp.
Tema 5.24 1
Tlonstue o O6mue nouatus o nuddepeHmaIbHOM YpaBHEHHH.
g pepeHIHaTEHOM
YpaBHEHHH.
Tema 5.25 2
Pemmenne Omnpenenenne u anroputM pemenus 1Y mepBoro nopsaka ¢ pa3aeisiomuMucs
nmuddepeHmanbHbpIX MepEeMEHHBIMH.
ypaBHeHHH 1-r0
TopsiJiKa ¢
Ppa3aeNAIOIUMUCS
TIepeMEHHBIMH.
CamocrostensHas pabota: Jluneitnsie auddepeHnuanbaple ypaBHeHUS 1 -To 1
TOPSIIKA.
IpakTryeckas pabora Ne 22: Pemenwne /1Y 1 mopsaka. 1
IIpaxTryeckas pabota Ne 23: VIHTerpupoBaHue U €ro NprUMeHEHHE. 1
Konrponbhas pabora 2
Paznen 6. JlekapTOBbI KOOPAMHATHI M BEKTOPHI HA IJIOCKOCTH M B 20
MPOCTPAHCTBE.
Tema 6.1 [IpsimoyronbHas cucTeMa KOOpAMHAT B IPOCTPAHCTBE. BBeneHUe 1eKkapTOBBIX 1
Bgenenne KOOPJAWHAT B IPOCTPAHCTBE.
JIeKapTOBBIX
KOOpJMHAT B
MIPOCTPAHCTBE.
Tema 6.2 Paccrosinne mexay Toukamu. JleneHue oTpes3ka B JaHHOM COOTHOILIECHHU. 2

IIpocreiimue 3anauu




B KOOpAWHATAaX.

IIpaktudeckas pabora Ne24: Pemenue 3a1ad B KOOpIUHATAX.

Tema 6.3 2
Bekropsr Ha Bekrtops! Ha mimockocTu U B mpoctpancte. [lonsaTue Bexropa. Yrom Mexmy
TUIOCKOCTH U B BEKTOPaMH.
MPOCTPaHCTBE.
CamocrostensHas paboTa: Yo Mexay NpsMOH U OChIO. 2
Tema 6.4 2
JeticTBus Han JHeiictBus Hag BekTopaMu. CKalsipHOE MTPOU3BEACHNE BEKTOPOB.
BEKTOPaMH.
CamocrositensHas pabota: Pa3noxenue BekTopa B IeKapTOBOM Oasmuce. 2
IIpaxTrdeckas padora Ne 25 Pemenne nmpocTedninx 3aad ¢ BEKTOPaMH. 2
Tema 6.5 2
YpaBHEHUS NPSMBIX YpaBHEHUS NPSAMBIX, TapaIEIbHBIX OCSAM KOOPAUHAT. Y paBHEHUE NPSIMOH,
NIPOXOALIEH Yyepe3 HayaJlo KOOPAUHAT. Y paBHEHUE NMPSAMOIL, IPOXoaslIell uepes
JIB€ TOUKH. YpaBHEHUE NPSMOH B OTpe3Kax.
1
CamocrositenpHas padota: Kpussle 2-ro nopsiika: OKpy»XKHOCTb, 3JUTHIIC,
runepOoJa.
IIpaxtrdeckas padora Ne 26: CocTaBiieHIe ypaBHCHHAHN TIPSMBIX.
KontposbHas pabora. 1
Paznen 7. ITpsiMble ¥ JIOCKOCTH B IPOCTPAHCTBE. 15
Tema 7.1 Omnpenencnns 1 0603HaueHNs. OCHOBHBIE CBOHCTBA INIOCKOCTH. B3anMHoe 1
OCHOBHBIC TIOHATHUS | PACIIOJIOKECHHUE MPSAMBIX U INIOCKOCTEH B TIPOCTPAHCTBE.
CTepeOoMEeTpHUH.
IpakTrdeckas padbora Ne27 Pemenne 3a1a4 Ha MCTIONB30BaHUE AaKCHOM H 1
CJIC/ICTBUH U3 HUX.
Tema 7.2 1
[TapannensHOCTH [TapannensHble IpsAMasi U INIOCKOCTh. YTOJI MEKAY CKPEIIMBAIOLUTUMHUCS
MIPSMOH M TNIOCKOCTH. | TIPSMBIMH.
Tema 7.3 2
[MapannensHsie . apannenbHble I0cKOCTH. [IpH3HAK MapaIeIbHOCTH MIIOCKOCTEH.
TUTOCKOCTH.
Tema 7.4 2
[epnenaukynspusie | [Ipsmast, mepneHIUKYIIpHAS K INIOCKOCTH. 3aBUCHMOCTb MEXIY
IPSIMBIE U TIIOCKOCTH. | TMapaIeIbHOCTBIO U TIEPIICHIUKYIIPHOCTBIO MPSIMBIX U IIFIOCKOCTEH.
IlepnenuKynsp U HAKJIOHHAs. YTO0JI MEXY NPSAMON U INIOCKOCTBIO.
[IpakTryeckas pabora Ne28: Pemenue 3amay. 2
Tema 7.5 JIByrpaHHble U NuHEHHbIe yribl. [I10maas NpoeKIun I0CKoH QUTYpHI. 2
JIByrpanHslie u [epnenaukynsapHble IIOCKOCTH. MHOTOTpaHHBIE YTJIbL.
MHOTOTPaHHBIE YTIIbI
1
IpakTryeckas pabora Ne29: Pemenne 3a1a4 Ha HAXOXKACHUE IBYTPAHHBIX U
COOTBETCTBYIOIINX MM JINHEHHBIX YTJIOB.
IIpaktuueckas pabora Ne30: Pemenue 3amau o Beelt Teme. 2
KontponpHas pabora. 1
Pa3zen 8. MHororpaHHUKHY M IJIOIAAU UX MOBEPXHOCTEMH. 15
Tema 8.1 MHOrorpaHHMKH U UX OCHOBHBIE CBOMCTBA. 1
MHOTOrpaHHUKH U UX
OCHOBHBIE CBOWCTBA.
Tema 8.2 1
IIpusma. Ilnomans ee | Ilpu3ma u ee mOBEPXHOCTH
MTOBEPXHOCTH.
[Ipaktiueckas padora Ne31: Pemenune 3aa4 Ha HaXOK/I€HHUE 3JIEMEHTOB 1

IIPU3MBL.




Tema 8.3 [Tapannenenumes u ero CBOMCTBA. 1
[Tapannenenunen u
€ro CBOIMCTBa.
Tema 8.4 ITupamuia 1 ee MOBEPXHOCTD. 1
IIupamuna. [1nomans
ee MOBEPXHOCTH. IIpaxTrdeckas pabora Ne32Pemrenne 3agad Ha HAX0KJICHHE JICMEHTOB 1
MHPaMUJIBL.
CamocrostenbHas paboTa: YceueHHas mupamuaa. [Inomans ee mOBEpXHOCTH. 1
Tema 8.5 1
[IpaBunbHbIE [IpaBuIbHBIE MHOTOTPAaHHUKH.
MHOTOTPaHHHUKH
IIpaxTrdeckas padboraNe33 Pemrenne 3agad Ha HaXOXKICHHE SJICMEHTOB 1
MHOTOIPaHHHKOB.
CamocrostensHas padota: [losrynpaBuiibHbIE MHOTOTPAHHUKH U X BUBIL. 2
IpakTryeckas pabora Ne34: PemieHue 3a71a4 Ha HAXOXKACHUE IUIOIIACH 2
MOBEPXHOCTH MHOTOTPaHHUKOB.
KonTponbHas paboTa. 2
Pa3znen 9. Tena BpalllcHUA M IIJIOINAAM MX ITOBEPXHOCTCH. 15
OcHoBHBIE TOHATHSL. [1710Ia1b TOBEPXHOCTH IIMIMH/ADA. 1
Tema 9.1
Hununnp. [nomans
€ro MOBEPXHOCTH. IIpaktudeckas pabota Ne35: Pemienue 3a1a4 Ha HAXO0XKICHUE HJIIEMEHTOB 1
IMJIMHApA.
CamocrositensHas padota: Buasl nnnunmpa. 1
Tema 9.2 OcHoBHBIe TOHATHA. [1To1I1a1h TOBEPXHOCTH KOHYCA. Y CEUEHHBIH KOHYC. 1
Konyc. [Inomaap ero
[IOBEPXHOCTH. [IpaxTrdeckas padora Ne36: Pemerne 3a1ad Ha HAXOXKICHUE 3JICMEHTOB KOHYCA. 1
CamocrosiTenbHas padoTa: Y ceueHHbIH KoHyc. [1101mans ero moBepxHoCTH. 1
Tema 9.3 OcHoBHble oHATHA. KacaTenpHas IocKocTs K cepe. [lmomans cdepsr.
ITap u cepa.
p 1 chep [MpakTnueckas pabora Ne37: Pemenue 3a1a4 Ha HAX0XKJICHUE JIEMEHTOB 1l1apa U 1
[Tnomans chepsl.
chepsl.
Tema 9.4 Yactu mrapa u cepsl. 1
Yactu 1rapa u cepsl.
2
CamocrositensHas padota: [Inomany mosepxHocTel chepuuecKix cerMmenTa u
nosca.
[Mpaktuueckast pabota Ne38: Pemenue 3a1a4 Ha HAX0XKJACHHUE DIIEMEHTOB BCEX TEI 2
BpAIlICHHUS.
KoHTponbHas pabora. 2
Pa3nea 10. O0beMbl MHOTOTPAHHHMKOB M TeJI BpalleHH. 10
Tema 10.1 ITonsatue oovema tena. OCHOBHBIE CBOHCTBAa 00BeMOB. OOBEMBI 1
[TonsTre obbeMa Tena. | Mapajuienenunena, IPU3Mbl U IUINHIPA.
O0BeMBI
napasJiesienunesa, CamocrositensHas padota: O0beMbl TeN BpallleHHs, 00pa3oBaHHBIX BpallleHHEM 1
TIPU3MBI M LIWIIMHADA. Pa3IMIHBIX KPHUBBIX.
[pakTryeckas pabora Ne39: Pemenne 3a1a4 Ha HaX0XKACHUE 0O0HEMOB 1
napajuiesienuIeia, pU3Mbl 1 HUIHHAPA.
Tema 10.2 1
O6beM nmupaMuas! 1 O6bem nupaMuas! 1 KoHyca. O0beM mapa.
KoHyca. O0bem mapa.
CamocrositenpHast padora: O6beM MapoBOTO CIIOS. CErMEHTa U CEKTOPA. 1
[pakrryeckas padora Ne40: Pemenue 3a1a4 Ha HaXOXJICHHE 0O BEMOB 1
NMpaMuIbl ¥ KOHYyCa, [apa.
2

[Ipaktrueckas padora Ne41: Pemenue 3a1a4 Ha HaX0XJIeHHE 0O BEMOB
Pa3IAYIHBIX Tell.




KonTponsHas pabora 2

3. YCJIOBUSA PEAVINBALINU JUCHUITJINHBI

3.1. I[.]'lﬂ peanu3anum nporpamMmmbl THCHUIIIIMHBI TO/KHbBI ObITh NMpeAyCMOTPECHBI
cleayromue cnecnmajdbHbIC MOMCIICHUS .

O6opynoBanne yaeOHOTO KaOUHETA: «MAMeMamurKay
TexHuyeckue cpeacTBa 00yUYEHHS: - UHTEPAKTUBHAS 10CKA U TPOEKTOP
- HOYTOYK

Y4eOHOo-HarIsTHBIE TOCOOUS: - CTEHABI CO CIIPABOYHBIM MaTEPUAJIOM,
- IUTAKaThl IO BCEM pa3zeiiaM MaTEMATUKU

3.2. MupopmanuoHHOe oOecnedeHne peau3anu NporpaMmmMbl

Jns peanuzauuu nporpaMMbl OMOIMOTEYHBIN (OHII 00pa30BaTENbHON OpraHU3aluu
UMEET MEeYaTHbIE W/WINM 3JEKTPOHHBIE 00pa3oBaTeiIbHble U HH(POPMAIMOHHBIE PECYPCHI,
PEKOMEH1yeMbI€ JJIs1 UCIIOJIB30BaHus B 00pa30BaTeIbHOM MIPOLIECCE.

YueOHasi AIMTEPaTYPA OCHOBHAS

3.2.10cHOBHBIC UCTOYHUKU:
MargeeBa, T. A. Marematuka : yue6Hoe nocodue st CIIO / T. A. Matseesa, H. I'.

Pepxkora, JI. B. llleBenena ; mox penakiueii 1. B. AnekcanapoBa. — 2-¢ uzn. — Capartos,
ExarepunOypr : [IpodobpazoBanue, Ypanbckuii penepanbHbiii yauepcutet, 2019. — 215
c. — ISBN 978-5-4488-0397-0, 978-5-7996-2868-0. — TekcT : 371eKTpOHHBIH //
OnekTpoHHo-0nbmotreunas cucrema IPR BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/87821.html

3.2.2Maremaruka. [Tocobue qist noarotoBku k EI'D. Yacts 2 : yuebHoe mocodue /
coctauren M. IO. I'maskosa, H. H. HexkpacoBa. — Boponex : Boponexckuii
rOCyIapCTBEHHBIN apXUTEKTYPHO-CTpOUTENbHbIN yHuBepcuret, O6C ACB, 2013. — 78 C.
— ISBN 978-5-89040-518-0. — TekcT : 2neKTpOHHBIN // DIEKTPOHHO-OMOINOTEUHAs
cuctema [PR BOOKS : [caiiT]. — URL: http://www.iprbookshop.ru/55006.html (nara
obpamenus: 12.12.2019). — Pexxum noctymna: 115t aBTOpU3UP. MOJIH30BATENCH

3.2.3Maremaruka B mpumepax u 3anadax. Yacts 1 : yue6Hoe mocodue / JI. 1. Maiicens, A.
A. Epmomuukuii, 1. FO. Maukesuu [u ap.] ; noa penakuueit JI. . Maiicens. — MUHCK :
Bercmras mxoma, 2014. — 359 ¢. — ISBN 978-985-06-2499-4, — TekcT : 2JIeKTPOHHBIH //
DnekTpoHHo-0nbmotreunas cucrema IPR BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/35494.html

3.2.4Maremarnka B mpuMepax u 3agadax. Yacte 2 : yuebHoe mocodue / JI. . Maiicens, M.
A. Kanyruna, M. B. JlamuanoBckas [u ap.] ; noa penakuueit JI. 1. Malicens. — MUHCK :


http://www.iprbookshop.ru/87821.html

Bricmas mxoma, 2014. — 431 ¢. — ISBN 978-985-06-2500-7. — TexkcT : 351eKTpOHHBIH //
OnextpoHHO-0mOmMoTeyHas cuctema [IPR BOOKS : [caiiT]. — URL:
http://www.iprbookshop.ru/35495.htm

YueOHasi auTEpaATYpPAa AONOJHHUTEIbHAS

3.2.5 COopHuK 3a/1a4 110 MaTeMaTUKe Vsl IPOBEICHUS PyOEeKHOTO KOHTpoJisA B 8-11-x
Kiaccax : yuebnoe mocodue / A. B. AdanaceeBa, 3. H. benstnosa, U. B. biiynosa [u ap.] ;
noa penakiuen A. B. AdbanacreBa. — MockBa : MOCKOBCKHUI TOCY/1apCTBEHHBIM
TexHUueckui ynuepcuteT umenu H.O. baymana, 2013. — 68 c. — ISBN 978-5-7038-3676-
7. — TekcrT : 37eKTpoHHbIHN // DnekTpoHHO-0nbmmoTeyHas cuctema [PR BOOKS : [caiiT]. —
URL: http://www.iprbookshop.ru/31550.html (nara oo6pamenus: 12.12.2019). — Pexum

J0CTyNa: JUIisl aBTOPU3HP. NOJIb30BaTENEH

I/IHTepHGT-pGCprBIZ BHGKTpOHHBIﬁ y‘{€6HI/IK 10 JUCHUIIIINHC «MaTCMATHKaA.»

3.2.5 IIporpamMmMHoOe odecriedeHmne
Cucrema Microsoft Office.

3.2.6 D1eKTpOHHBIE PecypChl.
9BC: http://www. iprbookshop.ru/.
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4. KOHTPOJIb 1 OJEHKA PE3YJIbTATOB OCBOEHHUA /ITHCHUIIVTHHbBI

I[OCTI/DKGHI/IG JIMYHOCTHBIX PC3YJIbTATOB OLICHNBACTCA Ha KAYCCTBCHHOM YPOBHC

(6e3 otmeTkn). CPOpMUPOBAHHOCTH METAIIPEIMETHBIX U MIPEIMETHBIX YMEHUN

OLICHUBACTCA B oayrax IIPEIIOaBaTciIEM B IIPOLECCCC BBIITOJIHCHUS OCHOBHBIX

BHJIOB yUEOHOU EeITeTbHOCTH 00yYarOIINXCsI, TECTUPOBAHWS, BHITIOTHCHUS

O6y‘{aI-0HlI/IMI/ICSI CaMOCTOSITCIbHOM pa6OTBI, I10 pE3yJibTaTaM TCKYIICTO KOHTPOJLA U

HpOMe}ICYTO‘{HOﬁ aTTcCTaluu.

PesynbpTaThl 00yueHus

®DOpMBI 1 METOJTBI KOHTPOJISL U
OLICHKH
pe3yIpTaToOB 00yUEHUS

IIpenmeTHbIe pe3yabTaThl 00yueHusn 1) chopmMupoBaHHOCTD
MpeaCcTaBIeHU 0 HEOOXOIUMOCTH AOKA3aTeIbCTB IPHU 0OOCHOBAaHUN
MaTeMaTHUYECKUX YTBEPIKJICHUN M POJIM AKCHOMATHUKHU B IIPOBEICHUM
JIelyKTUBHBIX PacCyKICHUI,

2) ¢c(hopMHUPOBAHHOCTh OHATUITHOTO ammapaTa o OCHOBHBIM
paszzenaM Kypca MaTeMaTHKH; 3HAHHI OCHOBHBIX TeopeM, (GopMyIT U
YMEHUS HX MPUMEHSTH, YMEHUS OKa3bIBATh TEOPEMBI M HAXOIUTh
HECTaHAapTHBIC CIIOCOOBI pellIeHHs 331a4;

3) chopMUPOBAHHOCTh YMEHHI MOJCIUPOBAThH PealIbHBIC CUTYAIUH,
WCCIIEIOBATh TIOCTPOCHHBIE MOJICIIN, HHTEPIPETHPOBATh
MOJIyYCHHBIN PE3yJIbTaT;

4) chopMHUPOBAHHOCTH NPEACTABICHUN 00 OCHOBHBIX MOHITHIX
MaTEeMaTHYECKOTO aHaIN3a U X CBOWCTBAX, BIIaJICHUEC YMEHHEM
XapaKTepH30BaTh MOBEICHUE (YHKIIHIA, HCITOIH30BAHUC
MOJTYYEeHHBIX 3HAHWH JJIs1 ONMCAaHUsI U aHaIN3a PEabHBIX
3aBUCHUMOCTEH;

5) BIajicHue YMEHUSIMH COCTABIICHHS BEPOSITHOCTHBIX MOJIEIEH Mo
YCIIOBHIO 33J[a4¥ U BBIYKMCIICHUS BEPOSATHOCTH HACTYTIJICHUS
COOBITHIA, B TOM YHCIIE C TPUMEHEHUEM (POpMYIT KOMOMHATOPUKH U
OCHOBHBIX TEOPEM TEOPHHU BEPOSITHOCTEH; UCCIICTIOBAHUS CITy4aiHbIX
BEJIMYMH 10 X

JINYHOCTHBIE Pe3yabTAThI 00yUYeHHS

1) poccuiickyro rpax/aaHCKyIo
WJCHTUYHOCTb, TATPHOTH3M, YBAXKEHHE K
CBOEMY HapOJly, YyBCTBA OTBETCTBEHHOCTH
nepent PojguHoM, TopaocTH 3a CBOM Kpaid,
cBoro PomuHy, mpomuioe u HacTosIIee
MHOTOHAIIMOHAILHOTO Hapoaa Poccun,
YBaXCHUC IOCYIapCTBEHHBIX CUMBOJIOB
(rep0, dutar, rumMH);

2) Tpa)XIaHCKYFO TIO3UIINIO KaK aKTHBHOTO H
OTBETCTBEHHOT'O YJI€HA POCCUICKOIO
00I1IeCTBa, OCO3HAIOIETO CBOH
KOHCTHUTYITHOHHBIE TIpaBa U 00S3aHHOCTH,
YBKAIOIIETO 3aKOH U MPABOMIOPSIOK,
00J1a7ar0IIETO YYBCTBOM COOCTBEHHOTO
JIOCTOMHCTBA, OCO3HAHHO MPUHUMAFOIIETO
TpaJIUIIMOHHBIC HAITMOHAIBHBIE U
o0I1eyeoBeYeCcKie TYMaHUCTUYECKUE U
JIEMOKPaTHYECKUE [IEHHOCTH;

3) TOTOBHOCTH K ciyxeHuio OTed4ecTBy, ero
3aIIUTe;

4) chopMHUPOBAHHOCTH MUPOBO33PEHHSI,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU U O0IIECTBEHHON NPAKTHUKH,

-BBINIOJIHEHUE MTPAKTUYECKUX
3aJJaHUM HA 3aHATUSX; -yCTHBIN
OTIPOC; -CAMOCTOSITEIIbHBIC PaOOTHI;
- KOHTPOJIbHBIE PAOOTHI; -DK3aMeH




OCHOBAHHOT'O Ha JUAJIOTe KyJIbTYp, a TAKXKE
pa3nu4YHbIX (GopM OOIIECTBEHHOTO CO3HAHMS,
OCO3HAHUE CBOETO MECTA B MOJUKYIHTYPHOM
MHpE;

5) cchopMUPOBAHHOCTH OCHOB CaMOPa3BUTHS
1 CaMOBOCIIMTAHHSI B COOTBETCTBUU C
00I1Ie4eTI0BEYeCKUMH LIEHHOCTSIMU U
ujieaaMy TPk JaHCKOTo 00IIecTBa;
TOTOBHOCTB M CTIOCOOHOCTB K
CaMOCTOSATEIIbHOM, TBOPUYECKOU U
OTBETCTBEHHOM JEATEIHLHOCTH;

6) ToJIepaHTHOE CO3HAHWE W TIOBEACHUC B
MOJIUKYJIBTYPHOM MHpPE, TOTOBHOCTb U
CIIOCOOHOCTB BECTH AUAJIOT C IPYTHMHU
JFOJIBMH, TOCTHTaTh B HEM
B3aMMOITOHUMAHHSI, HAXOAUTH O0LIHME eI U
COTPYAHUYATb JJISl UX JIOCTHIKCHUS,
CTI0COOHOCTB TIPOTHBOCTOSATH U/ICOTIOTUH
AKCTpEMHU3Ma, HallHOHAIH3Ma, KCeHOPOOUH,
AUCKpHUMUHAIIUHU 110 COUHUAJIbHBIM,
PETUTHO3HBIM, PACOBBIM, HAIIMOHAIEHBIM
NPU3HAKAM H IPYTUM HETaTUBHBIM
COIIMAJIbHBIM SIBJICHUSIM,;

7) HaBBIKH COTPYAHUYECTBA CO
CBEPCTHHKAMH, IETHMHU MIIAJIIIETO BO3PaCTa,
B3pOCIBIME B 00pa30BaTEIbHOM,
0O0IIECTBEHHO MOJIE3HOM, y4eOHO-HCCIIeJ0BATEILCKON, TPOSKTHON
JPYTHX BUAX JESATEIbHOCTH;

8) HpaBCTBEHHOE CO3HAHUE U MTOBEICHHE HA
OCHOBE YCBOCHHUSI O0IIEUEIIOBEYCCKUX
IICHHOCTE;

9) TOTOBHOCTH M CITOCOOHOCTH K
00pa30BaHUIO, B TOM YHCJIC
camMo00pa30BaHHUIO, HA POTSHKEHUH BCEH
’KM3HU; CO3HATEIbEHOE OTHOLICHHE K
HETPEPLIBHOMY 00pa30BaHHIO KaK YCIOBUIO
YCIENIHOM MPOoQeCcCHOHATLHON 1
OOIIECTBEHHOH eI TEILHOCTH;

10) acTeTnueckoe OTHOIICHHE K MUDY,
BKITIOYAst 3CTETHKY ObITa, HAYYHOTO U
TEXHHYECKOT0 TBOPYECTBA, CIIOPTA,
OOIIECTBEHHBIX OTHOILICHUIA;

11) npunsTHE M peanu3anuio HeHHOCTeH
3I0POBOTO U 0€30MacHOro 0opasa KHU3HH,
MOTPEOHOCTH B (PU3HUECKOM
CaMOCOBEPIICHCTBOBAHHH, 3aHATHUSIX
CIIOPTUBHO-03/I0POBUTENIHLHOMN
JEATeIbHOCTBIO, HEIIPUSTHE BPETHBIX
NPUBBIYEK: KYPEHHS, YIIOTPEOJICHHS
QJIKOT0JI5, HAPKOTHKOB;

12) GepexHOe, OTBETCTBEHHOE U
KOMIIETEHTHOE OTHOLIEHHE K (PU3NUYECKOMY U
MICUXOJIOTHYECKOMY 37I0POBbBIO, KaK
COOCTBEHHOMY, TaK U JIPYTHX JIIOJIEH,
YMEHHUE OKa3bIBaTh MEPBYIO TIOMOLIb;

13) oco3HaHHBIN BEIOOD OyayLIei
npodeccu 1 BO3MOXKHOCTEH peann3aium
COOCTBEHHBIX J)KU3HEHHBIX IIaHOB;
OTHOLICHHUE K MPOecCHOHAIBHON
ACATCIIBHOCTH KaK BO3SMOXXHOCTH y4aCTUA B




pEIICHHUHN JINYHBIX, OOIIECTBEHHBIX,
rOCyIapCTBEHHBIX, OOIIEHAIIMOHAIBHBIX
npodiem;

14) chopMHpOBAaHHOCTH YKOJIOTHICCKOTO
MBIIIICHAS, TOHUMaHUS BIUSHUS
COLMAIBHO-3KOHOMHYECKHUX MTPOIECCOB Ha
COCTOSIHUE MPUPOJIHON U COLUATIBHON
CpeJIbL; TPHOOPETEHHE OTIBITa HKOJIOTOHATIPABICHHON A TETFHOCTH;
15) OTBETCTBEHHOE OTHOIICHUE K CO3JIAHUIO
CEMbH Ha OCHOBE OCO3HAHHOTO MPUHSATHS 23
LIEHHOCTEH CEMEMHOM KU3HHU.

MeTtanpenMeTHbIe pe3yabTaThbl 00yYeHHs
1) ymMmeHHE CaMOCTOATENBEHO ONPEALIISITh
LEJIN IS TEIBHOCTH M COCTABIISATH MJIAHBI
NEeSITeTbHOCTH; CAMOCTOATEIHHO
OCYIIECTBIIATh, KOHTPOJIUPOBATH U
KOPPEKTHPOBAThH JCSITEIBHOCTB;
WCTIONTb30BaTh BCE BOZMOYKHBIE PECYPCHI IS
JOCTHKEHUS TTOCTABIICHHBIX TeJIel U
peanu3anuy mIaHoB JIesITeTbHOCTH;
BBIOMpATh YCTEIIHbIC CTPATETUH B
Pa3IMYHBIX CUTYAIHSIX;

2) yMeHHe TIPOyKTUBHO O0IIATHCS U
B3aMMO/ICHCTBOBATH B MPOIIECCE COBMECTHON
NEeSITeIbHOCTH, YIUTHIBATH MTO3UIHH JPYTUX
YYaCTHUKOB JIEATEIBHOCTH, dPPEKTUBHO
paspeiath KOH()IUKTHI,

3) BIagcHNE HaBBIKAMU TI03HABATEIIHHOM,
y4e0HO-MCCIIeIOBATEIHCKON U MIPOSKTHOMN
ACATCIIBHOCTH, HaBBIKaAMU Pa3pClICHUA
po0JieM; CIoCOOHOCTh U TOTOBHOCTD K
CaMOCTOSITETHhHOMY TTOMCKY METOJIOB
peliCHuA MPAKTUICCKUX 3ada4, IPUMCHCHHUIO
Pa3iIMYHbIX METOAOB IMO3HAHMA

4) rOTOBHOCTB M CITIOCOOHOCTB K
CaMOCTOSITeTbHON MH(POPMAIIMOHHO-TIO3HABATEIBHOM JIeATEIIbHOCTH,
BJIaJICHHE

HAaBBIKAMU TTOJTY9E€HUST HEOOXOIMMOM
nH(GOPMAITUH U3 CIIOBAPEil pa3HBIX THIIOB,
YMEHHUE OPUCHTHUPOBATLCA B PA3JIMIHBIX
WCTOYHUKAX WHPOPMAIH, KPUTHUECKU
OIIEHWBATh M HHTEPIIPETHPOBATH
WHPOPMAILIUIO, TTOTYYaeMYI0 U3 Pa3THIHbIX
WCTOYHUKOB;

5) yMeHHe UCII0Ib30BaTh CPECTBA
MH(OPMAITMOHHBIX 1 KOMMYHHKAIIMOHHBIX
texHozorui (nanee - UKT) B pemennn
KOTHUTHUBHBIX, KOMMYHHKATHBHBIX U
OpTraHMU3AIMOHHBIX 33]1a4 C COOIII0/IEHUEM
TpeOOBaHMI IPTOHOMUKHU, TEXHUKH
0e301acHOCTH, THTUEHBI,
pecypcocOepeskeH s, TPaBOBBIX H ATHYECKUX
HOPM, HOPM MH(POPMAIMOHHOH Oe3011acHOCTH;
6) yMEHUE OTIPECIIATh Ha3HAYCHUE U
(hYHKITUH pa3IMYHBIX COIUATLHBIX
WHCTUTYTOB;

7) yMEHUE CaMOCTOSITEIHFHO OTICHUBATh U
MPUHUMATE PEIICHHSI, OIIPECIISIOIINE
CTpaTeryio MOBEJCHUS, C YIETOM
IpaXXaAaHCKHUX 1 HPAaBCTBCHHBIX HeHHOCTeﬁ;




8) BIazicHUE SI3LIKOBBIME CPEACTBAMHU -
yYMEHHE SICHO, JIOTHYHO W TOYHO M3JIarath
CBOIO TOUKY 3PEHUS, UCIIOJIb30BaTh
aZICKBATHBIC SI3BIKOBEIC CPEIICTBA;

9) BnageHne HaBBIKAMH TT03HABATEITHLHOM
pedekcun Kak 0CO3HaHUS COBEPIIIAEMbIX
JIEUCTBUI U MBICIUTEIBHBIX MPOLIECCOB, UX
pe3yJIbTaTOB U OCHOBAHWM, TPAHUI] CBOETO
3HAHUS U HE3HAHMUS, HOBBIX I103HABATEIBHBIX
3a/1a4 ¥ CPEJICTB UX TOCTIDKCHUS.

3Hath

31) - 0 HeOOXOIMMOCTH JT0KA3aTeIILCTB IPH 00OCHOBAHUH
MaTEeMaTHYECKUX YTBEPKICHUM U POJIH aKCUOMATHKH B ITPOBEICHUH
JICTYKTUBHBIX PACCYKICHUN;

32) - OCHOBHBIE TIOHSATHS, TEOPEMBI, (POPMYITBL;

33) - 00 OCHOBHBIX MOHATHAX MaTEMaTUYCCKOTO aHATN3a U UX
CBOICTBAx;

Ymerb

VY1) - npuMeHATh OCHOBHBIE TIOHATHS, TEOPEMBIL, (HOPMYJIBL:

¥Y2) - noka3bIBaTh TEOPEMBI,

VY3) - HaXOUTh HECTAHAPTHBIC CIIOCOOBI PEIICHUS 3aa4;

VY4) - MoenpoBaTh peabHbIe CUTYAIUH, UCCIIEI0BATh
MIOCTPOEHHBIE MOJIENH, UHTEPIPETUPOBATH MMOIYUEHHBIH pe3yiIbTar;
VY5) - xapakTepu30BaTh MOBeICHUE (PYHKIIMH, HCIIOJIb30BATh
MOJTyYeHHBIE 3HAHUH [TS OTIFCAHUS U aHAJIH3a PEaTbHBIX
3aBUCHUMOCTCH;

VY6) - cocTaBATh BEPOSTHOCTHBIE MOJIENU TI0 YCIOBHIO 3a/1a4H U
BBIYUCIICHHS BEPOSITHOCTH HACTYIUICHHUSI COOBITHI, B TOM YHCIIE C
MIpUMEHEeHHEM (OPMYIT KOMOMHATOPHUKH U OCHOBHBIX TEOPEM TEOPUHU
BEPOSITHOCTEH;

¥Y7) - uccnenoBarh ciy4aiiHble BETHYMHBI 10 UX paclpesiesIeHHIO.

Hcnoap3oBaTh npuodpeTeHHbIEe 3HAHUS H

YMEHHS B PAKTHYECKOM 1esiTeIbHOCTH U

IOBCEIHEBHOM KU3HU

1) st MPaKTUYECKUX PacyeToB Mo (GopMyiaM, BKIItOUYas GOpPMYIIbI,
coJiepKalllie CTEIeHH, paJluKallbl, JIOrapuMbl 1
TPUTOHOMETpUYECKUe (PYHKIIMHU, HCTIOIB3Ys PH HEOOXOIUMOCTH
CIPaBOYHbIE MaTEpHaIbl M MPOCTEHININE BEIYUCIUTENbHBIE
YCTPOKCTBA;

2) Ans ONMCaHMs C TIOMOIIBIO (QYHKLIUH pa3InYHbIX 3aBUCUMOCTEMH,
MpeCTaBIeHUs UX rpadUuecKu, MHTEepIpeTanu rpagukos; 3)
pelIeHns IPUKIIaAHbIX 3a7a4, B TOM YHCJIE COLMAIbHO-
SKOHOMHMYECKHX U GU3NUECKUX, HA HAUOOJIbIINE 1 HAUMEHBIINE
3HAaYeHMs, HAa HAXOXKIEHHE CKOPOCTH U YCKOPEHUs; 4) MPOCTEHIIINX
MaTeMaTHUYECKUX MOJIETICH; 5) I aHaIn3a peabHbIX YHCIOBBIX
JaHHBIX, IPEJCTABICHHBIX B BUJIE IHarpamw,

6) aHann3a UHPOPMAIMK CTATHCTUIECKOTO XapaKkTepa; 7) JUist
HCCIe0BaHNA (MOJEINPOBAHUS) HECIOKHBIX MTPAKTHUECKUX
CUTyaluil Ha OCHOBE M3Y4YEHHBIX ()OPMYI U CBOMCTB QUTYp;

8) BeIUMCIIEHUS 00BEMOB H TUIONIAJIEH MOBEPXHOCTEH
MIPOCTPAHCTBEHHBIX TEJ MPH PEIICHNHN MPAKTUIECKHUX 3a/1a4,
WCTIONB3YS IPU HEOOXOIUMOCTH CIIPABOYHHUKH U BBIYUCIIUTEIIbHbIC
YCTpOMCTBA.




HNPUJIO’KEHHUE 1
Boponexckuii KoIea poOOTOTEXHMKH U KOMIIBIOTEPHBIX TEXHOJIOT Ui

4 )
OOKYMEHT NOANMCAH
SNEKTPOHHOW noanncbro YTBEPXQ‘IAIO
AN JupeKTop KoJuIemKa
CepTudukar:
01D72D329BBD7B20000000072C4B0002 .HYKI/IHa B.B.
Bnapeneu: JlykuHa Buktopusa bopucosHa
Lencteutener: ¢ 09.04.2021 go 09.04.2022
« » 2019
. J

P®OH/J ONEHOYHbLIX CPEJACTB
JVCLUIUIMHBI

B/1.06. <xMaTemaTuka

JUISl CIIEUANIBHOCTH cpeHero npodeccuonanbHoro oopazosanus 10.02.04 —
«Obecnieuenre nHOOPMAIIMOHHON 0€30TTACHOCTH TEJIEKOMMYHUKAITHOHHBIX CHCTEM»

KBanudukanus BeinyckHHKa: TEXHUK MO 3a1uTe HHPOPMALIUH

Boponex
2019



®DoH OIEHOYHBIX CpeACTB Mo y4ueOHou mucnuminHe BJ[.06. «MaTtemaTukay Mo CHEeHaTbHOCTH
10.02.04 — «Obecneyenne MHGOPMAITMOHHOW OE30MTACHOCTH TEICKOMMYHHKAITMOHHBIX CHCTEM)
pa3paboTtan Ha ocHoBe DenepallbHOTO roCYJapCTBEHHOTO 00pa30BaTENBbHOIO CTaHAapTa (Jaiee -
®I'OC) mnsa cnemmansHoctu  10.02.04 — «Obecnieuenrne WHGOPMAIMOHHONW 0O€30MacHOCTH
TEJICKOMMYHUKAIIMOHHBIX CUCTEM» B COOTBETCTBHH C pa0oueii MporpaMMoi yueOHON TUCITUTLINHBI
BJ1.06. «MaTtematuka



COJEP)KAHUE

1. O6macte npumeneruss POC no yuebHou nucumminae bJ1.06. «MaTemaTnkay
2. [TporpaMma TeKyIIero KOHTPOJIsl YCIIEBAEMOCTHU CTYJEHTOB
3. @®OC nns mpoBelIeHUs TEKYIIEro KOHTPOJIA (KOMIUIEKT OLEHOYHBIX MAaTepuajoB s

OLIEHKA YPOBHS OCBOCHHMS YMEHHH, YCBOGHHUS 3HaHUH, C(HOPMHPOBAHHOCTH OOIMX U
npoeCCHOHATLHBIX KOMIETEHIUH TP MPOBEACHUH TEKYILETO KOHTPOJIS)

4, [Iporpamma npoMeKyTOYHON aTTECTAlMU CTYIEHTOB

5. OOC st MPOMEKYTOUHON aTTecTalli (KOMIUIEKT OLEHOYHBIX MAaTepUaNIOB Ul OLEHKU
OCBOGHHUSI YMEHMH M YCBOCHHS 3HaHUH, C(HOPMUPOBAHHOCTH OOLIMX U MpodeccrOHATbHBIX

KOMITIETEHIIUH [P MPOBEICHUU IPOMEXKYTOUYHOM aTTECTALIUN)



1. O6nacrs npumenenus P®OC mno yueonoit aucummiude bJ.06. «Maremarukay DPOC
NMpeAHa3HaueH JUIsi TPOBEPKHM  PE3YNbTaTOB oOcBoeHUs ydyeOHou  mucturmuael  BJ1.06.
«MartemaTuka» OCHOBHOH mpodeccnoHanbHOi oOpa3oBarenbHOM mporpammsl (nainee OITOIT) mo
CHEIUaTbHOCTH 10.02.04 — «O0ecrieueHue uH(}OpMaAITMOHHOM 0e301acHOCTH
TEJIEKOMMYHUKALHOHHBIX CUCTEM).

I.1. Ilnanupyemble pe3ybTaThl

1.1.1. Ilnanupyemble JIMYHOCTHBIE Pe3yJIbTAThI
JIMYHOCTHBIE Pe3yJbTAThI B c(hepe OTHOLIEHNH o0yyaromuxcs K cede, K CBoeMy 310POBbI0, K
MO3HAHMIO celsi:

—  OpHeHTalMs OOydYaroUIMXCsl Ha JOCTHKEHHE JIMYHOTO CYACTHS, PEaU3alli0 MO3UTHUBHBIX
KU3HEHHBIX TEpPCHEKTUB, HHHUIMATUBHOCTb, KpPEATUBHOCTb, TOTOBHOCTH M CIIOCOOHOCTh K
JMYHOCTHOMY CaMOOIIPEAEIEHUIO, CIOCOOHOCTh CTaBUTh LI U CTPOUTH KU3HEHHBIE IJIAHBI;

— TOTOBHOCTh U CIIOCOOHOCTh OOecrneyuTh cebe M CBOMM OJM3KUM JOCTOWHYIO KH3Hb B
IIPOLIECCE CAMOCTOATEIbHOU, TBOPYECKON U OTBETCTBEHHOM 1€ATEIbHOCTH;

— TOTOBHOCTh U CIOCOOHOCTH OOyYaromMXcs K OTCTAaMBaHUIO JIMYHOTO JOCTOMHCTBA,
COOCTBEHHOTO MHEHHS, TOTOBHOCTh M CIIOCOOHOCTH BBIPA0AThIBATH COOCTBEHHYIO MO3HIIHIO TIO
OTHOIICHHUIO K OOIIECTBEHHO-TIOJIMTUYECKUM COOBITUAM MPOLUIOrO M HACTOSIIEr0 Ha OCHOBE
OCO3HAHUS U OCMBICIIEHUSI UCTOPUH, TyXOBHBIX LIEHHOCTEN U JJOCTUKEHUM Halllell cTpaHbl;

— TOTOBHOCTh M CIHOCOOHOCTH OOYydYaroOIIMXCsl K CaMOPa3BUTHUIO M CaMOBOCIUTAHHUIO B
COOTBETCTBHHM C OOIIEYETIOBEUYSCKUMH LEHHOCTSIMH W HJACAIaMU TPaKTAHCKOTO OOIIEeCTBa,
MOTPEeOHOCTh B (DU3MUECKOM CaMOCOBEPIICHCTBOBAHHUH, 3aHITHUSIX CIHOPTHBHO-030POBUTEIHHOM
JeSITENIbHOCTbIO;

— TOpUHITHE W peanu3alus EeHHOCTeH 3J0pOBOTr0 W 0e30macHOro odpasa KU3HH, OepekHOe,
OTBETCTBEHHOE U KOMIIETEHTHOE OTHOILIEHHE K COOCTBEHHOMY (PU3NUYECKOMY U IICUXOJIOTUYECKOMY
3J10POBBIO;

—  HETPHITHE BPEIHBIX MPUBBIUEK: KYPEHHUs, YIIOTPEOICHHS aTKOTOJIs, HAPKOTHKOB.
JInuHOCTHBIE Pe3yJbTaThl B c(pepe oTHOmEeHni o0yuarommxcs Kk Poccuu kak k Poaune
(OreuyecTBY):

—  poccuiicKas HJIEHTHYHOCTb, CIOCOOHOCTh K OCO3HAaHHIO POCCHUHCKON HICHTUYHOCTU B
MOJINKYJIbTYPHOM COLMYME€, UYBCTBO HPUYACTHOCTH K HCTOPUKO-KYJIBTYPHOH OOIIHOCTH
poccuiickoro Hapona u cyapbe Poccuu, maTpuoTus3M, TOTOBHOCTh K CIyXeHHI0 OTeuecTBy, €ro
3alluTe;

—  YBa)XXEHHE K CBOEMY HapoAy, YyBCTBO OTBETCTBEHHOCTH niepen PoauHOM, ropaocTy 3a cBOM
Kpali, cBoro PoauHy, mpoiuioe U HacTosIlee MHOIOHAallMOHAIBLHOrO Hapoaa Poccun, yBaxeHHe K
roCyJapCTBEHHbIM CUMBOJIaM (rep0, ¢uiar, TMMH);

— (opMHpOBaHHE YBaXKEHHUS K PYCCKOMY f3BIKY KaK I'OCyJapCTBEHHOMY 53bIKy Poccuiickoii
denepanyy, SBISIOLIEMYCS OCHOBOM POCCHUICKOW MIEHTUYHOCTH M TJIaBHBIM  (aKTOPOM
HAIMOHAJILHOTO CaMOOTIPEIETICHUS;

— BOCIHTAaHME YBAXKEHUA K KyIbType, S3bIKaM, TPAAWIMUSIM U O0OblYasM HapoJOB,
npokuBaromux B Poccuiickont @enepannn.

JInuHoCTHBIE pe3yabTaThl B cepe OTHOLIEHUI 00yyarouXcsl K 3aKOHY, FOCy1apcTBY U K
rpakIaHCKOMY 00ILeCTBY:

—  TPaXJaHCTBEHHOCTb, TpaKJaHCKas IMO3ULHUS aKTUBHOTO M OTBETCTBEHHOIO YJIeHa
poccHiickoro OoOIIeCTBa, OCO3HAIOIIETO CBOM KOHCTUTYLMOHHBIE TIpaBa M 00S3aHHOCTH,
YBa)XKaroIIEero 3aKOH U MPABOIOPSIOK, OCO3HAHHO MPUHUMAIOIIETO TPaJIUIMOHHbIE HAIIUOHAIbHbIE
U 00IIeYesIoBeYecKre I'YMaHUCTHUYECKUE U JIEMOKPAaTHUECKUE 1IEHHOCTH, FOTOBOTO K y4YacTHIO B
OOIIECTBEHHON KHU3HM;

—  TNpU3HAHHME HEOTUYXKAAEMOCTH OCHOBHBIX MPaB M CBOOO]I YellOBeKa, KOTOPbIe MpUHAJIeKAT
KaKIOMY OT pOXKIEHHUS, TOTOBHOCTh K OCYIIECTBJIEHHIO COOCTBEHHBIX MpaB U cBoOOn 0Oe3
HapyLEHHs TpaB U cBOOO JIPYTUX JIUI, TOTOBHOCTh OTCTaWBaTh COOCTBEHHBIE MPaBa U CBOOOBI
YeloBeKa M TpaKJaHHMHA COTJIACHO OOIICTIPU3HAHHBIM MPUHLUIAM W HOPMaM MEXIYHapOIHOIrO
npaBa U B coorBercTBUM ¢ KoHctutynumein Poccuiickoit ®@enepanuu, npaBoBas M MOJIUTHYECKAS
IPaMOTHOCTb;



—  MHPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YpPOBHIO pa3BUTUS HAyKH H
OOIIECTBEHHON NPAKTHKH, OCHOBAaHHOE Ha JAMajore KyJIbTyp, a TakkKe pa3iudHbX (opm
OOIIIECTBEHHOTO CO3HAHMsI, OCO3HAHKME CBOETO MECTA B MOJIUKYIBTYPHOM MUPE;

—  UHTEpUOpU3alMs LEHHOCTEH JIEMOKpPaTUM U COLHAIbHOM CONMIAPHOCTH, TOTOBHOCTH K
JIOTOBOPHOMY PETYJUPOBAHUIO OTHOLLICHUM B TPYIINE WIM COLMATIBbHON OPraHU3alluu;

— TOTOBHOCTh OOYyYaroIIMXCS K KOHCTPYKTUBHOMY YYacTUIO B TMPUHATHH pPELICHU,
3aTparMBalOIIMX HMX IpaBa M WHTEPECHl, B TOM YHCIE B pa3IM4YHBIX (opMmax oOIIecTBEHHOU
camMOoOpraHu3aluu, CaMOYIpaBIeHHsI, OOIECTBEHHO 3HAUUMOM e TEIIbHOCTH;

- MMPUBCPKCHHOCTL MACAM HHTCpHAllMOHAIN3Ma, pr)KGBI, PaBCHCTBA, B3aMMOIIOMOIIHN
HApOJIOB; BOCHHUTAHHE YBAKUTEJIBHOIO OTHOILIEHUS K HAlMOHAJIBHOMY JOCTOMHCTBY JIIOZCH, MX
YyBCTBaM, PEITUTHO3HBIM YOCKICHUSM;

— TOTOBHOCTh OOYy4arolIUXCsl MPOTHBOCTOSTH HJICOJIOTUA SKCTPEMH3Ma, HAlMOHAIU3MAa,
KceHO(GoOUU; KOpPYIINU; JUCKPUMUHAIUU 10 COIMAIBHBIM, pPEIUTHO3HBIM, DPAaCOBBIM,
HAI[MOHAJILHBIM MTPU3HAKAM U JIPYTUM HETaTUBHBIM COL[UAIBHBIM SIBJICHUSIM.

JIMYHOCTHBIE Pe3yJbTAThI B c(pepe OTHOMIEHUH 00yYAIOIIUXCS ¢ OKPY/KAIOUIUMM JIIOAbMHU:

—  HPABCTBCHHOE CO3HAHUE U MOBEJICHHWE HA OCHOBE YCBOCHHSI OOIICUEIIOBEYSCKUX IICHHOCTEH,
TOJIEPAHTHOT'O CO3HAHUS U MOBECHUS B MOJUKYJIBTYPHOM MUPE, TOTOBHOCTU U CLIOCOOHOCTH BECTH
JUAJIOT ¢ JPYTUMU JIOJBMH, JOCTUTAaTh B HEM B3aMMOIOHMMAHHUS, HAXOJUTh OOIIUE IEIH |
COTPYIHHUYATH JUIS UX JTOCTHKEHUS;

—  TMPUHATHE TYMaHHUCTUYECKHUX IIEHHOCTEH, OCOZHAHHOE, YBAXKUTEIBLHOE U TOOpOKEIaTeTbHOE
OTHOIIICHUE K JPYTOMY YEJIOBEKY, €r0 MHEHHIO, MUPOBO33PEHUIO;

—  CIIOCOOHOCTH K COMEPEKUBAHUIO U (HOPMUPOBAHHUE MO3UTHUBHOTO OTHOIICHHUS K JIOISIM, B
TOM 4YHCIE K JIMIAM C OTPAaHMYECHHBIMH BO3MOXKHOCTSIMH 3[I0pPOBBSl W HHBaIUAaM; OepexHOE,
OTBETCTBEHHOEC M KOMIIETEHTHOE OTHOIICHHE K (PH3UYECKOMY M IICHXOJOTHYECKOMY 370POBBIO
JPYTUX JIIOJIeH, yMEHUE OKa3bIBaTh IMEPBYIO MOMOIIIb;

— (QopMupoBaHUE BBIPAKEHHON B TOBEICHUH HPABCTBEHHOW IMO3MIIMH, B TOM 4YHUCIE
CIOCOOHOCTH K CO3HATEJIbHOMY BbIOOpPY 00pa, HPAaBCTBEHHOI'O CO3HAHMS U MOBEJICHUS HA OCHOBE
yCBOEHHUsI  OOIIEYEIIOBEUECKNX  I[EHHOCTEH W  HPABCTBEHHBIX YYBCTB  (YECTH, JIOJITa,
CHPaBEIMBOCTH, MUJIOCEPIHS U IPYKEIt00us);

—  pa3BUTHE KOMIIETEHUIUU COTPYAHUYECTBA CO CBEPCTHHUKAMH, JETbMH MIIAJIIETO BO3pacTa,
B3pPOCJIBIMH B 00pa30oBaTeNbHOM, OOLIECTBEHHO MOJIE3HON, Y4eOHO-UCCIIeI0BATENBCKOM, TPOEKTHOM
U IPYTUX BUAAX JAESTEIHHOCTH.

JIMYHOCTHBIE Pe3yJIbTAThI B c(pepe OTHONIEHUI 00YyHAIOIIMXCH K OKPYKAIOIIEMY MUPY,
’KMBOI NIPUPOJE, XYA0:KECTBEHHOM KYyJIbTYype:

—  MHPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH, 3HAYUMOCTH
HayKH, TOTOBHOCTh K HAyYHO-TEXHHUYECKOMY TBOPYECTBY, BIaJICHHE TOCTOBEPHOM MHPOpMaIueit o
MEePEAOBBIX TOCTHKEHUSAX U OTKPBITUAX MHUPOBOM M OTEYECTBEHHOW HAayKH, 3aMHTEPECOBAHHOCTH B
HAyYHBIX 3HaHUAX 00 YCTPONCTBE MHpa U OOIIECTBA;

— TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHMIO, B TOM YHCIE CaMOOOpa30BaHMIO, Ha
MIPOTSHKEHUH BCEH JKM3HM;, CO3HATEIbHOE OTHOIICHNE K HETIPEPHIBHOMY 00Pa30BaHHIO KaK YCIOBHUIO
yCHenrHo npohecCuoHaATBHON U O0IIECTBEHHOM IeITeIbHOCTH;

—  DKOJIOTMYECKasl KyJabTypa, OepekHOe OTHOIIEHUS K POJAHOMN 3eMile, PUPOIHBIM OOraTcTBaM
Poccun m mupa; moHMMaHWE BIUSHHUS COIUATBHO-YKOHOMHUYECKHUX IPOIIECCOB HA COCTOSTHHE
MIPUPOTHOM M COLIMATIBHOM CpeJibl, OTBETCTBEHHOCTh 32 COCTOSIHME MPUPOJAHBIX PECYPCOB; YMEHUS U
HaBBIKM PAa3yMHOTO TPHPOIOIOIB30BaHUS, HETEPIIUMOE OTHOIICHHUE K JACHCTBUSAM, MPHUHOCSIIUM
BpEJI SKOJIOTHH; MPUOOPETEHHE OTBITa KOJIOTO-HAMIPABICHHON 1€ TETHbHOCTH;

—  OCTETUYECKOE OTHOIICHHS K MHPY, TOTOBHOCTh K JCTETHUYECKOMY OOYCTPOMCTBY
COOCTBEHHOTO OBITA.

JIN4YHOCTHBIE Pe3yJbTAaThI B c(pepe OTHOMIEHUI 00YyHAKOIIMXCH K CeMbe U POAUTEISIM, B TOM
YucJIe NOArOTOBKA K CEMEHHOM KU3HU:

—  OTBETCTBEHHOE OTHOIICHHWE K CO3/IaHUI0 CEMbH HAa OCHOBE OCO3HAHHOTO TPUHSATHSI
LICHHOCTEHN CeMEHOM KU3HU;

— TOJOXWUTENBHBI  00pa3  CeMbH, pOAUTENHCTBA  (OTIOBCTBA H  MAaTEPHUHCTBA),
WHTEpUOpU3AIUS TPAJAULIMOHHBIX CEMEMHBIX LIEHHOCTEH.

JINYHOCTHBIE Pe3yJIbTAThI B c(hpepe OTHOMIEHHS 00YUAKOIIUXCS K TPYAY, B cepe cONHAIBHO-
IKOHOMHYECKHX OTHOIIEHHUIA:



—  YBa)KCHHE KO BceM (popMaM COOCTBEHHOCTH, TOTOBHOCTh K 3aIIUTE CBOCH COOCTBEHHOCTH,

—  OCO3HaHHBIA BBIOOp Oymymied mpodeccuu Kak MyTh U CIIOCO0 peanu3amii COOCTBEHHBIX
KU3HEHHBIX TIAHOB,;

— TOTOBHOCTh OOyYarOmUXCS K TPYAOBOW MPO(ECCHOHAIBHOW NEeATEIPHOCTH Kak K
BO3MOXXHOCTHM  y4acTHUsi B  PCIICHUW  JUYHBIX,  OOINECTBEHHBIX,  T'OCYAapCTBEHHBIX,
oOIIeHAIIMOHANBHBIX MPOOJIEM;

—  TOTPEOHOCTh TPYAMTHCS, YBAXKCHHE K TPYAy H JIIOASIM TPy, TPYAOBBIM JTOCTHKCHHSIM,
JTOOPOCOBECTHOE, OTBETCTBEHHOEC KM TBOPYECKOE OTHOIICHHE K pa3HbIM BHJAM TpPYIOBOMU
JeSTeIbHOCTH;

— TOTOBHOCTh K CaMOOOCITY)KUBAaHHIO, BKJIIOYash OOYYEHHUE M BBINOJIHEHUE JIOMAITHUX
00513aHHOCTEH.

JInyHOCTHBIE pe3yabTaThl B cepe GU3NUECKOr0, ICUX0JI0THYECKOr0, CONMAILHOI0 U
aKa/JieMU4ecKoro 6J1aronoJyyust 00y4aromuxcs:

—  (u3nUecKoe, IMOIUOHATBHO-TICUXOJIOTHIECKOE, COLMAIBHOE OJIaronoiayyne 00ydJarommxcs
B KU3HU 00pa30BaTENbHON OpraHU3aluy, OUIYIIEHUE JeThbMH 0€30MaCHOCTH U MCHUXOJIOTHYECKOrO
KoM$popTa, THPOPMALMOHHON OE30MACHOCTH.

1.1.2. llnanupyembie MeTanpeaMeTHbIE Pe3yIbTAThI
MeranpeaMeTHbIE pe3yIbTaThl OCBOCHHUSI OCHOBHOM 00pa30BaTeIbHOM MPOTpaMMBbl IPEACTaBICHBI TPEMS
TpyNIIaMyA YHUBEPCAIBHBIX Y4eOHBIX nericTBuil (Y'Y /).
1. PeryasiTuBHbIe YHHBEPCAJIbLHbIE YUeOHbIE 1eHCTBUS
OO0yyaromuiicss HAyYUTCH:

—  CaMOCTOSITENIbHO ONPENENSITh LU, 3a7aBaTh apaMeTpbl U KPUTEPUH, IO KOTOPHIM MOKHO
ONPEJEINTh, YTO LEJb TOCTUTHYTA;

—  OLICHMBAaTh BO3MOJKHBIE IOCJEICTBUS JOCTH)KEHUS MOCTaBICHHOM LEIH B JIEATENbHOCTH,
COOCTBEHHOW >KM3HM W KU3HU OKPYKAIOUIUX JIOACH, OCHOBBIBASCh Ha COOOPaKEHUSX ITHKU U
MOpay;

— CcTaBUTh U (OPMYyIUPOBATH COOCTBEHHBIE 3aJaud B OOpPa30BATEIbHOW JAESITEILHOCTU H
KU3HCHHBIX CUTYaIMSIX;

— OLEHUBAaThb pECypCbl, B TOM 4YHUCJIE€ BpeMs U JpyrHe HeMaTepHallbHble PECYPCHI,
HE0OXOIUMBIE [Tl TOCTUKEHUSI IOCTaBICHHOM 11eIH;

— BbIOMpaTh NYyTh JOCTHXKEHHS IIeNd, IUTAHUPOBATh pEIIeHHe IMOCTABJICHHBIX 3ajad,
ONTUMU3UPYS MaTepUAIbHBIC U HEMaTepUaIbHBIC 3aTPATHI;

—  OpraHu3oBBIBaTh J(PGEKTUBHBIM MOHCK PECYpCOB, HEOOXOIUMBIX ISl JOCTHUKCHHS
IMOCTaBJICHHOM IICIIH;

—  COIOCTaBJATH MOJIYYEHHBIH pe3yabTaT ACSITEIBHOCTU C TOCTABICHHON 3apaHee LEIbIO.

2. ITo3HaBaTe/IbHbIEC YHUBEPCAJIbHbIE YueOHbIe AelicTBUS
OO0yyaromuiicss HAyYUTCH:

— HUCKaTh M HaxOJIuTh OOOOIIEHHBIE CIOCOOBI pEUIeHHs 3a/ay, B TOM YHCIIE, OCYLIECTBISATH
pa3BepHYThI WHMOPMALMOHHBIA TOWUCK M CTaBUTh HAa €ro OCHOBE HOBBIE (yueOHBIE W
MI03HABaTENbHbIE) 33/1a4U;

— KPUTHYECKH OICHHBaTh M HWHTEPIPETHUPOBATH HMHPOPMAIMIO C paA3HBIX MO3UIHIA,
pacrno3HaBaTh U GUKCHUPOBATH MPOTHUBOPEUHS B UHPOPMAIIMOHHBIX UCTOYHHKAX;

—  HCMOJB30BAaTh PA3JIUYHBIE MOJEIBHO-CXEMaTHYECKUe CpeACTBA JUIsl MPEACTABICHUS
CYIIIECTBEHHBIX CBSI3€H W OTHOIIEHWH, a TAK)K€ MPOTUBOPEUHNH, BBIIBIEHHBIX B HH(POPMAIIMOHHBIX
HMCTOYHMKAX;

—  HAaXOAWTh W TPUBOAUTH KPUTHYECKHUE APTyMEHTHI B OTHOIICHUU JCHCTBUU W CYXKICHUMN
JPYroro; CIOKOWHO M pPa3yMHO OTHOCUTBCS K KPUTHYECKUM 3aMEUaHUSIM B OTHOUICHUU
COOCTBEHHOTO CY)KJIEHUSI, pacCCMaTPUBATh UX KaK pecypc COOCTBEHHOTO pPa3BUTHS;

— BBIXOAWTH 32 paMKHd y4eOHOTrO MpeIMeTa M OCYIIECTBISATH IeJCHAMPaBICHHBIA MOUCK
BO3MOXKHOCTEH /111 IIMPOKOIo MEpEeHoca CPeICTB U CIOCOOO0B IEHCTBUS;

—  BBICTpauBaTh UHAMBHAYAIbHYIO 00pa30BaTENbHYIO TPACKTOPHIO, YIUTHIBAS OTPAaHUYCHUS CO
CTOPOHBI JIPYTUX YYACTHUKOB M PECYPCHBIE OTPAaHUUICHUS;

—  MEHSTh U yJEP>KUBATh Pa3HbI€ O3UIIMHU B IO3HABATEIBHOU JIEATEIbHOCTH.

3. KoMMyHHKaTHBHBIE YHUBepcaIbHbIe yueOHbIe AeiicTBUs
OO0yyaromuiicsi HAyYuTCH:



—  OCYUIECTBJIATH JIEIOBYI0O KOMMYHHKAIIMIO KaK CO CBEPCTHHUKAMH, TaK M CO B3pPOCIBIMH (KaK
BHYTpPH 00Opa3oBaTeNbHONW OpraHM3allid, TaK M 3a €€ MpeaeinamH), Moa0upaTh MapTHEPOB IS
JIeTOBOM KOMMYHHUKAIIUM HCXOAS M3 COOOpaXCHHWU pe3yJbTaTHUBHOCTH B3aUMOJICHCTBHUS, a HE
JIMYHBIX CUMITATHI;

—  TIpU OCYUIECTBJICHUU TPYIIIOBOM pabOTHI OBITh KaK PYKOBOJIUTENIEM, TaK ¥ YWICHOM KOMaH/IbI
B Pa3HbIX POJISIX (FeHepaTop UAel, KPUTHK, UCIIOJHUTENb, BEICTYNAOLINH, SKCIEPT U T.1.);

—  KOOPAMHHUPOBaTb M BBIIOJHATH pPA0OTYy B YCIOBHUSX pEAIbHOIO, BUPTYaJbHOTO U
KOMOHMHUPOBaHHOI'O B3aUMOACHCTBUS;

—  pa3BepHYTO, JIOTUYHO M TOYHO M3JaraTb CBOK TOYKY 3pEHMSI C MCIOJIb30BAaHUEM
aJIeKBATHBIX (YCTHBIX M MUCbMEHHBIX) A3bIKOBBIX CPEJICTB;

—  pacmo3HaBaTh KOH(IUKTOTCHHbIE CUTYAIllUN U MPEIOTBPAIIATh KOH(PIUKTHI 1O UX aKTHBHOM
¢da3pl, BBICTpaMBaTh JEJIOBYI0 M 00pa30BaTelbHYI0 KOMMYHMKAlMIO, H30eras JIMYHOCTHBIX
OLICHOYHBIX CYKJICHHM.

1.1.3. Illitanupyemble npeIMeTHbIE Pe3yIbTaThI

OO0yyarommiicss HAy4YnTCs:

— CB0o0OOgHO  oOmepupoBaTh MOHATUSMHU: KOHEYHOE  MHOXECTBO, 3JIEMEHT  MHOXKECTBA,
MOJMHOXECTBO, IepeceuyeHne, 0ObeAMHEHNE U Pa3HOCTh MHOXKECTB, YMCIIOBBIE MHOXECTBa Ha
KOOpAMHATHOM NPsAMOM, OTPE30K, HHTEPBAJ, MOJIYUHTEPBAJ, IPOMEXKYTOK C BBIKOJIOTOW TOUYKOH,
rpaduveckoe mpecTaBIeHNe MHOKECTB HA KOOPIUHATHOM TUIOCKOCTH;

— 3a7aBaTh MHOXXECTBA [IEPEUNCICHUEM U XaPAKTEPUCTUUECKUM CBOMCTBOM;

— OIEpUpOBaTh IOHATUAMM: YTBEP)KICHUE, OTPULAHME YTBEP)KICHUS, WCTUHHBIE U JIOKHBIC
YTBEP)KJCHMSI, IPUYMHA, CIEICTBUE, YACTHBIN ClTy4yail 0OLIero yTBEep)KIeHUs, KOHTPIPUMED;

— MPOBEPSTH NPUHAAICKHOCTD JIEMEHTA MHOXKECTBY;

— HaxOAWTh IepecedyeHue M 0ObEeTUHEHNE MHOXKECTB, B TOM YHUCIIC MPEICTABICHHBIX I'padUvecKu
Ha 4YKMCIIOBOM IIPSIMOM M HA KOOPAMHATHOW INIOCKOCTH;

— IIPOBOJIUTH J10Ka3aTeNbHbIE PACCYKJIEHH 11 000CHOBaHMS HCTUHHOCTHU YTBEPXKICHUH.

B nosceonesnoii srcuznu u npu uzyueHuu Opy2ux npeomemos:

— HCIHOJb30BaTh YUCJIOBbIE MHOXKECTBA HA KOOPAWHATHOM MPSIMOW M Ha KOOPJUHATHOM IJIOCKOCTH
JUISL OTUCAHUSI pealIbHbBIX MIPOLIECCOB U SIBJIICHUI;

— TPOBOJUTH JOKA3aTEJbHBIE PACCYKIEHUS B CUTyalUsAX I[OBCEJHEBHOW >XM3HU, NPU PELICHUH
3a/1a4 U3 Ipyrux MpeIMeTOB

— CB000OJHO omepupoBaTh MOHATHUSAMHU: HATypalbHOE YHCIO, MHOXECTBO HATYpaJbHBIX YHCEIl,
1[€JI0€ YMCII0, MHOXKECTBO II€JIbIX YHCell, OOBIKHOBEHHAs! Ipo0b, AecaTUYHas ApoOb, CMEIIaHHOE
YHCII0, PALMOHAIBHOE YHUCIIO, MHOXECTBO PAalMOHAIBHBIX YHUCEJT, HUPPALUOHAIBHOE YHCIIO,
KOPEHb CTENEHU N, IEWCTBUTEIBHOE YUCIIO0, MHOKECTBO JIEHCTBUTENIbHBIX YHCENl, TEOMETpUYECKast
MHTEPIIPETALNS HATypaJIbHbIX, LENbIX, PALIMOHAIBHBIX, JEHCTBUTEIIBHBIX YHCET;

— TIOHHMMAaTh U OOBSACHATH PAa3HMIY MEXIY MO3MIMOHHOW M HEMO3UIMOHHOM cHCTeMaMu 3alucu
4HCell,

— TEpPEeBOAUTH YMCIIA U3 OJTHON CHCTEMBI 3aIIMCH (CUCTEMBI CUUCIICHUS) B APYTYIO;

— JI0Ka3blBaTh U HCIIOJIb30BATh MPHU3HAKU JETUMOCTH CYMMBI U IPOU3BENEHUS MPU BBINOIHEHUH
BBIUMCJIEHUH U pellIeHUH 33/1a4;

—  BBINOJIHATH OKPYIVIEHNE PALIMOHAJIBHBIX U UPPALMOHAIBHBIX YUCEII C 3aJJaHHON TOYHOCTHIO;

— CpaBHMBATH JIEUCTBUTEIbHbIEC YKCIIA PA3HBIMHU CIIOCOOAMU;

— yHOOpSIOYMBATh YHWCNA, 3allUCaHHbIE B BHJE OOBIKHOBEHHOM M JAECATHYHOM 1podu, dMcia,
3aMyCcaHHbIe ¢ UCTIOJIb30BAHUEM apH(PMETHUECKOTO KBAAPATHOTO KOPHS, KOPHEH CTEeNeHH 0oJbIle
2;

— Haxoguts HOJ/] 1 HOK pa3ubiMu crioco0amu U MCTONIBb30BaTh UX MPH PEIIEHUH 33a4;

—  BBINOJHATH BBIYUCIEHHS U IPe0oOpa30BaHMs BBIPAXKEHUHN, COIEPIKAIINX JIeHCTBUTENbHBIEC YHCIA, B
TOM YHCJI€ KOPHHU HATypaJIbHBIX CTEIEHEH;

— BBIIOJHATH  CTaHJAPTHBIE  TOXJAECTBEHHbIE  IMPEoOpa3oBaHHsl  TPUTOHOMETPHUECKHX,
JOrapu(pMHUUECKUX, CTETIEHHBIX, HPPALMOHATIBHBIX BEIPAKEHUH.

B noeceonesnoti scusnu u npu uzyueHuu Opyeux npeomMemos:

— BBINOJHATh U OOBSACHATH CPAaBHEHUE PE3YyJIbTATOB BBIUMCICHHM NMPU PEHICHUH MPAKTUYECKUX
3aJa4, B TOM 4YHCJie TPUOIMKEHHBIX BBIUMCICHUN, NCTIOIb3YsI pa3HbIE CIIOCOObI CpaBHEHUIA;

— 3aIUChIBAaTh, CPAaBHUBATh, OKPYIJIATh YHCIOBBIE JaHHBIE PEAIbHBIX BEJIMYHMH C MCIIOJIb30BAHHEM



Pa3HbBIX CUCTEM U3MCPCHUS,

COCTaBSITh M OLIGHHWBAaTh Pa3HBIMU CIIOCOOAMHM YHCJIOBBIE BBIPAXKEHHUS TMPH PELICHUU
MPAKTUYECKHX 3a7a4 U 337a4 U3 APYTUxX y4eOHBIX MTPEIMETOB

CB0OOIHO oOmepupoBaTh MOHATUSIMH: ypaBHEHHE, HEPABEHCTBO, PaBHOCWIIbHBIE YpaBHEHUS U
HEpPaBEHCTBA, YpPaBHEHME, SBISIOLIEECS CIEACTBUEM JPYroro ypaBHEHUsS, YpaBHEHUS,
pPaBHOCHJIbHBIE HA MHOYKECTBE, PABHOCUJIbHBIE ITPE0Opa30BaHus ypaBHEHUH;

pemiatb pasHble BUJbI YPABHEHWW W HEPABEHCTB M MX CHUCTEM, B TOM 4YHUCJIE HEKOTOPBIE
ypaBHeHUs 3-i1 v 4-1 cTeneHel, IpoOHO-paIMOHAIEHBIC U UPPALIMOHATIBHBIC,

OBJIQJIETh OCHOBHBIMH THUIIAMHM TIOKA3aTEJbHBIX, JIOTAapU(PMHUYECKHX, HPPAIMOHAIbHBIX,
CTEIIEHHbIX YPABHEHUN U HEPABEHCTB U CTAHAAPTHBIMU METOJAMU MX PELIEHUIN U PUMEHATh UX
IIPU PELLIEHUH 3a/1a4;

IIPUMEHSATH TeopeMy be3y K peleHHI0 ypaBHEHMI;

IPUMEHATH TeopeMy Buera /i pelieHns HEKOTOPbIX YPaBHEHUM CTENIEHU BBILIE BTOPOI;
MOHUMATh CMBICI TEOPEM O PABHOCHIIBHBIX M HEPABHOCHIIBHBIX IIPe00pa30BaHUAX YPAaBHEHHH U
YMETh UX JI0Ka3bIBaTh;

BJIQJIETh METOJIaMU DPEILEHUSl YpPAaBHEHUMN, HEPABEHCTB U UX CUCTEM, YMETb BBIOUPATH METOJ
pemeHust 1 000CHOBBIBATH CBOM BBHIOOD;

UCIIONIb30BAaTh METOJ] HHTEPBAJIIOB JJS pEIIeHHs HEpPaBeHCTB, B TOM 4HCIe JApoOHO-
paloHaIbHBIX U BKIIOYAIOIIUX B ce0s1 MppaIiOHATbHBIC BRIPAKCHUS,

pemaTh anreOpanyecKue ypaBHEHHS M HEPAaBEHCTBA M HUX CHUCTEMBI C MapaMeTpamu
anreOpandecKuM U TpaguuecKuM METOaMU;

BJIQJIETh Pa3HBIMU METOJIaMU J10Ka3aTeJIbCTBA HEPABEHCTB;

pelarb ypaBHEHHUs B 1I€JIbIX YHUCIIAX;

n300paxkaTh MHOXKECTBA Ha IUIOCKOCTH, 3aJlaBaéMble YPaBHEHHUSIMH, HEPABEHCTBAMH H WX
CUCTEMaMHU;

CBOOOJHO HCIOJIB30BaTh TOKIECTBEHHBIC MPeoOpa30BaHus MPU PEIICHUN YPaBHEHUI U CHCTEM
yYpaBHEHUU

B nosceonesnoii srcuznu u npu uzyueHuu Opy2ux npeomemos:

COCTaBJISITh U pelIaThb YpaBHEHMs, HEPaBEHCTBA, UX CHUCTEMbl IPU PEIIEHUH 3aJad JPYrux
y4eOHBIX PEIMETOB;

BBIMOJIHATh OLIEHKY MPaBAONOJO0MS pe3yiabTaToOB, MOJYYaeMbIX MPU PEIIEHUH pPa3INYHbIX
YpaBHEHUM, HEPABEHCTB U UX CUCTEM IIPHU PEUICHUH 3a/1a4 IPYTUX y4eOHbIX MPEAMETOB;
COCTaBJIATh U PELIaTh YpaBHEHUS M HEPABEHCTBA C NapaMeTpaMH MPHU PELIEHUU 3aJad IPYrux
y4eOHBIX IPEMETOB;

COCTaBJISITh YpAaBHEHUE, HEPABEHCTBO WJIM UX CUCTEMY, ONMCHIBAIOLINE pPEaTbHYIO CHUTYaIHIO
WM NPUKJIAIHYIO 337a4y, HHTEPIPETUPOBATh MOTYUEHHbIE PE3YIbTAThI;

HCIIOJIb30BaTh IPOTrpaMMHBIE CPEJICTBA IPU PELIEHUM OTIENbHBIX KJIACCOB YPABHEHHHM H
HEPABEHCTB

Brnagerp MOHATUSMHU: 3aBUCHUMOCTh BEIMYMH, (QYHKIUS, apryMEHT W 3HadeHHe (QYHKIIHH,
o0nacTb OMNpeAeseHUs] U MHOXKECTBO 3HAYeHHM (QYHKIMHM, TpapuK 3aBUCUMOCTH, Tpaduk
¢byHkuuy, HyIM (QYHKLIAH, TPOMEXYTKHM 3HAKOIOCTOSHCTBA, BO3pAcTaHHE HA YHCIOBOM
MIPOMEXKYTKE, YObIBAaHME Ha YHCIOBOM IPOMEXYTKE, HauOoJblllee W HAUMEHbIIEe 3HAUYECHUE
(YHKLIMU Ha YUCIIOBOM NPOMEXKYTKE, Mepuoandeckas (yHKIHA, MEepHOJ, YeTHass U HeUYeTHas
GyHKIMH; YMETh MPUMEHSTh 3TU MTOHATHS IPU PEIICHUN 33]1aY;

BJIAJICTh MOHSATHEM CTENeHHass (YHKILUS; CTPOUTh €€ TrpaduK M yMEeTh NPUMEHSATh CBOWCTBA
CTETeHHO! (DYHKIIMU MPH pEIIeHUH 3a/1a4;

BJIQJIETh MOHATHAMH IOKa3aTenbHas (YHKIUS, SKCIOHEHTAa; CTPOUTh MX TpadUKU U YMETb
MPUMEHSTh CBOMCTBA MOKA3aTeNbHON (PYHKINU NIPU pellIeHuH 3aa4;

BJIAJETh MOHATHEM Jorapupmudeckass (QyHKIHsS,; CTPOUTH €€ TIpadUK U yMETh NPHUMEHSTh
cBOiicTBa orapudmuueckoi GyHKIMH MIPU PELICHUH 33]1aY;

BJIAJICTh MOHATUAMHU TPUTOHOMETpUYECKHE (PYHKIMH; CTPOUTH X TpapUKH U YMETh IPUMEHSTh
CBOWCTBA TPUTOHOMETPHUECKUX (DYHKIIMI IPU PELICHUH 3a/1a4;



BJIAJICTh MOHATHEM 0OpaTHAas (YHKIMS; TPUMEHSITh 3TO MOHATHE MIPH PELICHUHU 3a71ay;
OPUMEHATh TpPU  PEIIeHWH 3aJad  CBOWCTBA (YHKIMI: YETHOCTh, MEPUOAUYHOCTbD,
OrPaHUYEHHOCTb;

IPUMEHSTDH MIPU PELICHUH 33134 Npeodpa3oBaHus IpaduKoB (PyHKIIHIA;

BJIAJCTh MOHSATHSAMHU YHUCIIOBAsl TOCJIEIOBAaTEIbHOCTh, apu(MeTHUecKass M TeOMETpPHUECKas
nporpeccus;

IPUMEHATh MIPU PELICHUH 3a/1ad CBOMCTBA M NMPHU3HAKM apU(PMETHUECKOM M reoMeTpudecKoi
MPOTPECCUi.

B nosceonesnoti scuznu u npu uzyuenuu oOpyeux yueOHvlx npeomMemos:

omnpeneniaTh Mo rpadukaM M HCIOJNB30BaTh Ui PEHICHUS MPHUKIAIHBIX 337ad CBOWMCTBA
peaybHBIX MPOLIECCOB M 3aBUCHUMOCTEW (HAHOOJbIINE U HAaUMEHBIIUE 3HAUYCHUS, TIPOMEKYTKU
BO3pacTaHMs U YyObIBaHUS (QYHKLMH, NMPOMEXKYTKH 3HAKOIOCTOSHCTBA, ACHUMIITOTBI, TOYKHU
neperu6a, nepuos 1 T.11.);

MHTEPIPETUPOBATh CBOMCTBA B KOHTEKCTE KOHKPETHOM MPAKTUYECKON CUTyalUu;.

OTIpeNIeNATh 10 TpauKaM MPOCTEHIINE XapaKTEPUCTUKU MTEPUOANIECKUX POIIECCOB B (PHU3HKE,
0MOJI0TUM, SKOHOMHKE, MY3bIKE, paAHOCBA3H U Jp. (aMILUIUTY/1a, IEPUOJ U T.I1.)

Brnaners nonsTreM GeCKOHEYHO yObIBarOIIas reOMeTpudecKas Iporpeccust 1 yMeTb IPUMEHSTh
€ro IpH PELICHUY 3a1a4;

IPUMEHSTD JUIsl PEIICHUS 33]1a4 TEOPUIO MIPEIETIOB;

BIAJICTh  MOHATUSMH  OCCKOHEYHO  OojbmMe W OECKOHEYHO  Majble  YHCIOBBIE
MOCJIEIOBATEIbHOCTH M YMETh CpaBHUBATh OECKOHEUHO OOibIIMe W OECKOHEYHO Majble
II0CJIEI0BATEIbHOCTH;

BJIAJICTh MMOHATUSAMU: POU3BOAHAS (YHKIIUU B TOUKE, IPOU3BOIHAS (DYHKIIUH;

BBIYHUCIISITH MIPOU3BOHBIC AIIEMEHTAPHBIX (DYHKIMHA U MX KOMOMHALINH;

uccie10BaTh (PyHKIMM HA MOHOTOHHOCTb U 3KCTPEMYMBI;

CTPOUTH I'paMKU U IPUMEHSThH K PELICHUIO 33/]1a4, B TOM YHCJIE C TapaMeTpOM;

BJIAJCTh MOHATHEM KacaTesbHas K Ipaguky QyHKIUM M YMETb INPUMEHSTh €ro MpH PELICHUU
3ajad4;

BJIAJICTh MOHATUSAMH TepBOOOpa3Hast (QYHKIIHS, OTIPEICIIEHHBIA HHTErPaL;

npUMEeHsTh TeopeMy HbroToHa—JIeliOHMIIa 1 ee creACTBUS [T pelIeHUs 3a/1ad.

B nosceomnesnotl scusnu u npu uzyuenuu Opyeux yueOHwvlx npeomMemos:

pelaTh NpUKIAJHbIe 33a4l U3 OUOJIOTUH, (GU3NKH, XUMHU, SKOHOMUKU U JAPYTHX MPEIMETOB,
CBSI3aHHBIC C UCCIIEOBAaHUEM XapAKTEPUCTHUK IIPOLIECCOB;

MHTEPIPETUPOBATH MTOIYYEHHBIE PE3YIIbTaThI;

OnepupoBaTb OCHOBHBIMU ONUCATENbHBIMH XapaKTEPUCTUKAMH YHCIOBOIO Habopa, MOHATHEM
reHepajibHasi COBOKYITHOCTh M BBIOOPKOH U3 Hee;

ONEepUpOBATh MOHATUSAMH: YacTOTa M BEPOSTHOCTb COOBITHSA, CyMMa U IPOU3BEICHUE
BEPOATHOCTEH, BEIUUCIISATH BEPOSITHOCTU COOBITUI HA OCHOBE MOJCUYETa YMCa UCXOJI0B;

BJIaJIETh OCHOBHBIMHU MOHATHSIMHU KOMOWHATOPUKH U YMETh UX MPUMEHATH NIPH PELLICHUH 3a]1ay;
UMETb IPeCTaBIeHNE 00 OCHOBAaX TEOPUH BEPOATHOCTEH;

UMETh MPEACTABIEHUE O JHUCKPETHBIX M HENPEPBIBHBIX CIyYyalHBIX BEJIMYMHAX U
pacupeneneHusx, O HE3aBUCUMOCTH CIIy4alHbIX BEJIMYUH;

HMMETH MPEJCTABICHUE O MATEMATHYECKOM OXKUJAHUU U AUCIEPCHH CIyYallHbIX BEJINYHH;

VMMETH MPEACTABICHUE O COBMECTHBIX PACIPEACIICHUX CIy4YalHbIX BEJINYNH;

MOHMMATh CYTh 3aKOHA OOJIBIIMX YHCET U BHIOOPOYHOTO METO/1a U3MEPEHHSI BEPOSITHOCTENH;
UMETh  IIPEACTaBICHUE O HOPMAJIbHOM  pACHpEACIICHMM M  I[pUMEpax HOPMAJIBHO
pacnpeeeHHBIX CIIy4allHbIX BEJTUYHH;

VMMETH MPECTABICHUE O KOPPEISLNY CIIyYalHBIX BETUYMH.

B nosceonesnoii srcuznu u npu uzyueHuu oOpy2ux npeomemos:

BBIYHCIISATH WJIA OIIEHUBATH BEPOSTHOCTH COOBITHI B peaIbHON KU3HU,
BBIOMPATHh METOIBI MOIXOIAIIETO IPEACTABICHHS 1 00paOOTKH TaHHBIX
Pemats pa3Hble 3a/1a4y MIOBBILLIEHHON TPYAHOCTH;



AHAIM3UPOBATh yCJIOBHE 3a/Jayd, BBIOMPATh ONTHUMAIBHBIA METOJ peIIeHHs 3a7aud,
paccMmaTpuBasl pa3uyHbIe METObL;

CTPOUTh MOJENb PELICHUS 3a/Ja4yd, MPOBOIUTH JOKAa3aTeNIbHbIE PACCYXACHUS MPHU PELICHUU
3a/1a4u;

pelats 3aaa4yu, Tpedyromue nepedopa BapuaHTOB, MPOBEPKH YCIOBH, BEIOOpa ONTUMAIBHOTO
pe3yJbTaTa;

aHAJIM3UPOBATh U HMHTEPIPETHPOBATH IMOJTYYEHHBIC PEIICHHUS B KOHTEKCTE YCJIOBHS 3aJlayH,
BBIOMPATH pEUICHUs, HE IPOTUBOPEYAIINE KOHTEKCTY;

NEPEeBOJUTh IPU pEIICHUU 3a7aud MHPOpMalui0 U3 OIHOM (OpMBI 3amucH B APYTyIo,
UCIIOJIB3YS MPU HEOOXOUMOCTH CXEMBbI, TaOJIULIbI, TpadUKH, TUarpaMmbl.

B nosceonesnoui scuznu u npu usyueHuu opyux npeomemos:

peliaTh NPaKTHYECKHUE 3aJa41 U 33[]a4l U3 IPYTUX Y4eOHBIX MPEIMETOB

Bnanetrs reomeTpuyecKuMuU MOHATUSMH IPU PEIIEHUU 3a/1a4 U MPOBEICHUU MAaTEMaTHYECKHX
pacCyxIeHuUi;

CaMOCTOSITENILHO (JOPMYIUPOBATH OMPECIICHUS TEOMETPUUECKUX (PUTYp, BBIIBUTATH TUIIOTE3BI
0 HOBBIX CBOMCTBax W NMpHU3HAKAX F€OMETPUUYECKHX (UTYpP U OOOCHOBBIBATH WJIM OIPOBEPraTh
uX, 0000IIaTh WJIM KOHKPETHU3UPOBATh PE3y/lbTaThl HA HOBBIX Kiaccax (UIyp, MPOBOIUTH B
HECJIOKHBIX CITy4asX KIacCU(UKAIMIO PUTYp TIO Pa3IMIHBIM OCHOBAHHUSIM,

UCCIIEIOBATh YEpTEeXH, BKIIOYas KOMOMHaUMU (GUTYp, HU3BIEKATb, WHTEPIPETUPOBATH U
peoOpa3oBLIBATh HH(POPMAIIHIO, IPEACTABICHHYIO Ha YepTexkax;

pemaTh 3a/layd TEOMETPUUECKOr0 COJEp)KaHUsl, B TOM YHUCJE B CUTYaIUsAX, KOTJa aJTOPUTM
peuieHusT He CJENYeT SIBHO M3 YCIOBHUSA, BBIMOJHITH HEOOXOIWMBIC MJisi PEIICHUs 3a7adu
JOTIOTHUTEIIbHBIE TIOCTPOEHUS, UCCIIEIOBATh BO3MOKHOCTh TPUMEHEHUS TEOpeM U (hopMyIT AJis
pelieHus 3aiay;

yMeTb (POPMYIUPOBATH U I0KA3bIBATH T€OMETPUUYECKUE YTBEPIKICHUS;

BJIQ/IETh MOHATUSMH CTEPEOMETPUU: TIPU3Ma, MapalljIesieuIe], IMpaMuia, TETpadip;

MMETh TMPEJCTaBICHUSI 00 aKCMOMaX CTEPEOMETPHUH U CICICTBHUIX M3 HUX U YMETh MPUMEHSTh
WX TMPU PEIICHUH 3a7a4;

YMETh CTPOUTH CEYEHHUSI MHOTOTPAHHUKOB C UCIIOIb30BAHUEM PA3JINYHBIX METO/I0B, B TOM YHCIIE
Y METOJ1a CIIE/IOB;

MMETh MPEJICTABIICHNE O CKPEIIUBAIONIUXCS MPSMBIX B MPOCTPAHCTBE U YMETh HAXOJAUTH YTOJI U
paccTositHue MEXI1y HUMU,

MPUMEHATH TEOPEMBI O MAPAIIEIBHOCTH MPSAMBIX U MJIOCKOCTEN B MPOCTPAHCTBE MPHU PEIICHUU
3a/1a4;

YMETh IPUMEHSTH MapajlieTbHOE TPOSKTUPOBAHUE TSI H300pakeHus Quryp;

YMETh IPUMEHSTD MEPIEHIUKYISIPHOCTH MPSMOU U TUIOCKOCTHU TP PEIICHUH 3a/1a4;

BIIAQJETh TMOHATUSIMH OPTOTOHAJIILHOE IMPOEKTUPOBAHUE, HAKJIOHHBIE U UX MPOEKIUHU, YMETh
MPUMEHATH TEOPEMY O TPEX NEPHEHANKYIIApAX MPHU PEUICHUU 33/1a4;

BIIAJICTh TIOHATHSIMU PACCTOSIHHE MEXIy (UTypaMu B MPOCTPAHCTBE, OOMIMI MEPICHAUKYISP
JIBYX CKPEIIMBAIOUIUXCS MPSIMBIX U YMETh MPUMEHSTh X MPU PEIICHUH 33/1a4;

BIIAJIETh MOHSITHEM YTOJ MEX]Y MPSMON U MIIOCKOCTHIO U YMETh MPUMEHSTh €T0 MPU PEIICHUH
3a/1a4;

BIIAJICTh TOHSATHUSAMH JABYTPAHHBIM yroJl, Yrojdl MEXIY IUIOCKOCTSIMH, TEpPHEHINKYISPHBIE
MJIOCKOCTH M YMETh MIPUMEHATh UX TIPH PEIICHUH 3a]1a4;

BIIAJETh MOHATUSIMH MPU3Ma, MapajulesielUIel U TPUMEHATh CBOMCTBA MapajieNenuiena npu
pELIeHUH 3a]1a4;

BIIAJICTh IOHATHEM TIPSIMOYTOJIbHBIN TTapaJlIeIeUIEe ] ¥ PUMEHSTh €T0 TIPU PEIICHUH 3a/1a4,
BIIAJCTh MOHATUSMU MUPAMUJA, BUIBI MUPAMUJI, FJIEMEHTHI MPABUIBHON NUpaMUAbl U YMETh
MPUMEHSATH UX IIPU PELICHUU 33]1aY;

MMETh MPEJCTaBICHUE O TeopeMe Ditepa, MpaBUIbHBIX MHOTOTPAaHHUKAX;

BIIAJICTh TMOHATHEM IO TIOBEPXHOCTEH MHOTOTPAaHHUKOB M YMETh MPHUMEHSTH €r0 TMpHu
pEIICHUH 3a/1a4;

BIQJICTh MOHATHSIMH TeJia BpalleHus (UUIMHAP, KOHYC, map u chepa), UX CEUEHUS U yMETh



MPUMEHSITh UX TPU PEUICHUH 3a/1a4;
BJIAJICTh MOHATUSIMH KacaTelIbHBIC TPSMBIC M TUIOCKOCTH M YMETh MPUMEHSITh U3 TIPU PEIICHUH
3ajay;

UMETh TPEACTABICHUS O BIHCAHHBIX W OMUCAHHBIX cdepax U yMETh MPUMEHSTh HX IPU
pCILICHUH 33]1a4;

BJIQJICTh TOHIATHSIMH O0BEM, 00BEMBl MHOTOTPAHHHKOB, TEJ BPAIICHHS W MPUMEHSITh HX TPU
pEIICHUH 33]1aY;

UMETh IMPEJICTABIICHUE O pa3BepTKE MUJIMHIPA U KOHYCA, TUIOIIAIN TTOBEPXHOCTH IMIUHIPA H
KOHYCa, YMETh IIPUMEHSITh UX MIPU PEIICHUY 3a/1a4;

UMETH MPEJICTABIICHUE O TUIOMAAN chepbl U YMETh IPUMEHSATh €r0 TPU PEIICHUH 3a/1a4;

YMETh peliaTh 3a/[a4i Ha KOMOWHAIIMA MHOTOTPAaHHUKOB M TEJ BPAICHHUS,

UMETh TPEJICTABICHUE O MOJAO0UU B MPOCTPAHCTBE M YMETh PEIIaTh 3a/ladyd HAa OTHOIICHHE
00BEMOB H IIJIOMIA/ICH MOBEPXHOCTEH OTOOHBIX (QUTYD.

B nosceonesnoti srcusnu u npu uzyyeHuu Opyeux npeomemos:

COCTaBJIATh C UCIOJH30BAHUEM CBOIMCTB F€OMETPUUECKUX (DUTYp MAaTeMaTHUECKUE MOJCTH JUISA
pelIeHus 3a1ad IPAKTUYECKOTO XapaKTepa M 3aJad U3 CMEKHBIX IUCLUILIMH, HCCIEN0BATH
IIOJIy4YE€HHBIE MOJIETIN U HHTEPIPETUPOBATh PE3YJIbTAT

Bnagetb noHATUSAMU BEKTOPBI U UX KOOPIUHATHI;

YMETb BBIIIOJIHATH ONEpaii HAJl BEKTOPaMU;

HCIIOJIB30BaTh CKAIIPHOE MPOU3BEACHUE BEKTOPOB IIPU PELICHUH 33/a4;

NPUMEHATh YpaBHEHHUE TUIOCKOCTH, (POPMYITy pacCTOSHHS MEXAYy TOYKaMH, ypaBHEHHE chepsl
IIPU pELICHUH 33/]a4;

IIPUMEHATH BEKTOPBI U METOJ KOOPAUHAT B IPOCTPAHCTBE NPU PELICHUU 3a1a4

HmeTh npeacTaBiieHne 0 BKJIAJE BBIJAIOUINXCS MaTEMaTUKOB B Pa3BUTHE HAYKHU;

MOHUMAThH POJIb MATEMATHUKH B pa3BUTUU Poccun

Hcnonb30BaTh OCHOBHBIE METOJbI J0KA3aTENIbCTBA, MPOBOJIUTH JIOKA3aTE€IbCTBO M BBIIOIHATH
OIIPOBEPKEHUE;

MPUMEHSATH OCHOBHBIE METO/IbI PEIICHUS] MaTEMaTUYECKIX 3a7ay;

Ha OCHOBE MAaTeMAaTHYeCKUX 3aKOHOMEpPHOCTEHl B MPHUPOJAE XapaKTepu3oBaTh KpacoTy U
COBEPILIEHCTBO OKPY’KAIOLIET0 MUPA U IPOU3BEICHUI HCKYCCTBA;

MPUMEHATHh MPOCTEUIIINE MPOTPaMMHBIE CPEICTBA U DIEKTPOHHO-KOMMYHUKAIIMOHHBIE CHCTEMBI
MIPU PEIIeHNH MaTeMaTHYeCKUX 3aj1ay;

MOJTb30BATHCS MPHUKJIATHBIMI TIPOTPAMMaMH W MPOTPAaMMaMH CHMBOJIBHBIX BBIYHACICHUHN IS
MCCIIEIOBAaHMSI MAaTEMATUYECKUX OOBEKTOB

Hepeqeﬂb PE€KOMEHAYEMBIX yqeﬁm)lx H3MaHUuM
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2. IIporpaMmma TeKyuero KOHTpPOJsi yCreBaeMOCTH CTYACHTOB

1o y4eOHoil qucnuminae B/1.06. «MaremaTuka»

Texymuii KOHTPOJIb OCBOCHHUS CTyJAEHTaMH MaTepuayiia ydeOHou mucturiuabl BJ1.06.
«MaTteMaTHKa» COCTOUT U3 CICIYIOIINUX BUAOB: ONEPATUBHBIN U PYOCSKHBIN KOHTPOJI.

[Tpu nmpoBeneHNU TEKYLIEro KOHTPOJIS UCIONIB3YIOTCS clieaytomue GOopMbl:

- MUCbMEHHOE TECTUPOBAHMUE;

- IPAKTUYECKOE 3aJaHUE;

- IOMAIIHsAS KOHTPOJIbHAS padoTa;

- pedepaTuBHOE 33/1aHUE;

- CO3/IaHHE U 3allMTA dJEKTPOHHOU MPE3CHTALNH.

ITpu mpoBeaeHNN NMCHbMEHHOI'O TECTUPOBAHUS CTYAEHTHI JODKHBI BHUMATEIIBHO MPOYUTATh
3aJlaHusl TeCTa M BBIOpATh IpaBWIIBHBIE OTBETHl M3 MPEUIOKEHHBIX BapuaHTOB. KosmdecTBo
[IPaBUJIbHBIX OTBETOB U MAaKCHUMaJbHOE BpeMs IMPOXOXKAEHUS TecTa yKa3blBAETCS B 3aJaHUM B
3aBUCHMOCTH OT TEMbI U KOJIMYECTBA BOIIPOCOB B TECTE.

B ocHOBe BBINOIHEHUS NMPAKTHUUYECKUX 33JaHUN JISKUT MMUTALMOHHOE MOJEIMPOBAHUE,
JPYTMMH CJIOBaMH, IPUMEHEHHI0 3TOr0 MeToja B OOYYEHHMHM NpEIIeCTBYET pa3paboTka
KOHKPETHOTO IpHMepa WM HCIOJIb30BaHUE TOTOBBIX MAaTepHaliOB C ONMCAHUEM CHUTyalluu
peasibHON TNpodeccuoHaNbHON JeATenbHOCTH. [IpakTuueckue mnpoOseMbl, KOTOpbIE IPHU3BaHBI
pelaTh ClenUualucTbl MHOTHX C(ep AesTeIbHOCTH, MO3BOJSIOT MOBBIIATh MOTHBALIUIO YUEHHS Y
CTYJEHTOB, TaK KaK UM CTAHOBUTCS MOHSATHBIM B KaKOH CHUTyallUH MOKET MPUTOAUTHCS TOT WIIU
MHOW y4eOHBbIH Marepuajn, Kak NPUMEHUTb €ro B KOHKPETHOM INpPaKTHUYECKOW MAeATelIbHOCTH.
CryneHThl MOJdy4yaroT 3aJaHue U padOTaloT C HUM HEMOCPEICTBEHHO HA 3aHATHH (3adaHus IS
mukporpymm). Ilocie ananusza peanbHOM CUTyalMu IpenojaBaTellb cO CTYAEHTAaMH OpPraHU3yeT
00CyXJIeHHE CUTyallud B MHUKPOTPYIAX M MOJBEJACHHUE WUTOTOB IO pe3yibTaTaM IMpOACTaHHOM
paboTHI.

Pedepar BbImONHAETCS B COOTBETCTBUM C METOAMYECKHMU PEKOMEHJAIMSAMH 10 €ro
BBINOJIHEHUIO, 0(opMIIsgeTcsi B OyMa)KHOM BapHaHTE B COOTBETCTBUM CO CTaHIApTOM KoOJUIelka U
0 JKEJIAaHWIO CTYAEHTAa MOXKET CONPOBOXKAAThCA AJICKTPOHHOHM INpe3eHTauuei. 3amuTa pedepara
IIPOBOJIUTCS B yCTHOU (hOpMe B paMKax TEOPETHUECKUX 3aHATHH.

OneKTpOoHHas Mpe3eHTalus pa3zpadaTbiBaeTcs OJAHUM WJIM TPYIION cTyaeHTOB (2-3 uen.) B
COOTBETCTBUM C METOJUYECKMMHM PEKOMEHJALUSMU IO €€ IOATOTOBKE. 3alluTa IMpPEe3eHTaluu
MIPOBOAMTCS B YCTHOH (hopMe B paMKax TEOpEeTUYECKHX 3aHATHH. [Ipu moAroToBKE BBICTYIIICHUS
0 MIPE3EHTAIMM MOKHO PYKOBOJICTBOBATHCSI PEKOMEHIALUSAMU K ITOATOTOBKE YCTHOT'O COOOIIEHUS.

2.1 Kputepun OneHKH YPOBHS OCBOCHHA

ITpu npoBeneHNH TEKYyLIEro KOHTPOJIS YCIIEBAEMOCTH CTYAEHTOB 1o yueOHoi nucrunianae bJ1.06.
«MartemMaTHKa» UCIIOJIb3YIOTCS CIEAYIOUINE KPUTEPUH OLIEHOK:

1) Kpurepun OuEHKH BBINOJIHEHHUS] MPOBEPOYHON pabOThl, MUCHBMEHHOI'O TECTa, JOMallHen
KOHTPOJIbHON paboThI:

[TporeHT pe3yIbTaTHBHOCTH Or1ieHKa YPOBHSI MTOJITOTOBKH
MPaBUIbHBIE OTBETHI, % BepOaTbHBIH
(p 0) 0amn (oTMeTKa) p
aHaJIor
90 + 100 5 OTJINYHO
80 + 89 4 XOPOIHIO
OBJICTBOPHTE
70 + 79 3 e P
JIBHO
HEY/IOBJICTBOPHU
menee 70 2 A p
TEJILHO

Bce 3aIlJIaHUPOBAHHBIC KOHTPOJIBHBIC, IIPOBCPOYHBIC pa6OTBI n TECThl IIO JUCHHUIIIIMHE
00s13aTeNbHBI JJIA BBIITIOJTHCHUS.

2) Kpurepun olLieHKH BBIOJTHEHUS IPAKTUYECKOTO 3a1aHUs:



Kpurepun u nokazarenu

Pacmmdposka kputeprieB

| Bams

OHCHKa BBIITOJTHCHHUA MPAKTUYCCKOI'O 3aJaH1 s

IIoHuMaHuEe U KOPPEKTHOCTH
BBITIOJIHEHUS 3a1aHUS

paboTa JeMOHCTPUPYET TOUHOE MOHUMAHHE
3aJlaHus; IIPU BBIIOJHEHUH NTPAKTUYECKOTO
3aJ1aHus NOJyYEH I0CTOBEPHBINA PE3yIbTAT

[IPY BBINOJHEHUHU TPAKTUYECKOTO 3aJaHUS
MOJIyY€H JI0OCTOBEPHBINA pe3yJIbTarT;
HCMOJIB3YIOTCSI METOABI KAK UMEIOLINE
HEMOCPEICTBEHHOE OTHOIIEHUE K TEME, TaK U
HE UMCIOIIIME OTHOIIICHHS K HEl

JUISL BBITIOJTHEHUS IIPAKTUYECKOTO 3a1aHUS
BBIOpAHBI METO/IbI, HE UMEIOIIIHE
HEMOCPEACTBEHHOI'O OTHOIICHHUS K TEME;
MPAKTUYECKOE 3a/IaHUE BBITOITHEHO
HEKOPPEKTHO

1.2.

[TonHOTa packpeITUs TEMBI

IIOJIHO

HaCTU4YHO

HE PaCKphITa

1.3.

Jlornka u3noxeHus
uHpOpMaIu

JIOTUYHOC M3JIOKCHHUEC MATCPpHaJld

HapyHICHUC JIOTUKN

OTCYTCTBHC JIOTUKHU

NIWEAINW >

OHGHKa CaMOCTOSITeILHOMI pa6OTLI T'PYIIIbI

CnaxeHHas pa0oTa B rpymnmne

YEeTKO CIUIAaHMPOBaHHAs paboTa IPyIIibl

pa60Ta T'pYyHIIbI HaCTUYHO CIIJIAaHWUPOBAHA

0,5

paboTa rpyIIbl He CIIAHUPOBAHA

2.2.

Pacnpenenenue pouieii B
rpyme

BCSL JICSITEIbHOCTh PABHOMEPHO pacipe/ieneHa
MEX]y WICHAMUA KOMaH/IbI

paboTa HaJl MaTepruaIoM PaBHOMEPHO
pacripeienieHa Mexay OOJIbIIMHCTBOM
YU4aCTHUKOB KOMaH/Ibl

0,5

HECKOJIbKO WIEHOB I'PYIIIIbI OTBEYAIOT 3a
paboTy Bcel KOMaH bl

2.3.

B3aumMHoe oOyueHue 4IeHOB
TPYIIIIBI

o0OyueHre KaxIbIM YJICHOM TPYIIIIbI
OCTAJIbHBIX YJICHOB PAIlMOHAILHBIM TIpHEeMamM
10 OpraHU3alNU JeATEIbHOCTH s
9(PEKTUBHOTO BBHIMOTHEHUS 3aTaHUSI

06yquI/Ie HCEKOTOPBIMHU HJICHAMU I'DYIIIbI
OCTAJIBHBIX YJIICHOB pallMOHAJILHBIM IpHuEMaM
110 OpraHu3anuu JCATCIbHOCTU

0,5

OTCYTCTBHE B3aHUMHOT'0 O0yUYEHHUSI YJICHOB
TPYIIBI pALIMOHAIBHBIM IIPUEMAM 10
OpraHu3alu JEATeIbHOCTH

2.4.

IIpeononenune Kpu3ucoB
B3aUMOJCICTBUSA

CaMOCTOATEJIBHOE MPEOI0JIEHNE YJIEHAMHU
TPYIIbI KPU3UCOB B3aNMOJICUCTBHUS

MPEO0I0TICHUE WICHAMHU TPYIIIBI KPU3HCOB
B3aUMOJICHCTBHS C TTOMOIIBIO TIPETIOIaBaTEeIs

0,5

YJIeHaMU TPYHIIbI KPU3UC BO
B3aUMOJICHCTBUU HE IIPEOJIOJIEH

OrreHka 3anuThl paboThI

KauectBo JOKJiaaa

KOMIIO3UIHA JOKJIaJa JIOTUYHA, pC3YJIbTAThI
pa60Tr,1 MPEACTABJICHEI B JOKJIAJAC IOJTHO

HapylIEHUE JJOTUKH BBICTYIUJICHUS, HEMOJIHOE
MIpeJICTaBJIeHHE PE3YJIbTaTOB PaObOTHI

0,5

TTIOJIHOC HAPYIICHHUC JIOTUKHU, HC




MIPEJICTABIICHBI PE3YJIbTAThl HCCIICIOBAHUS
3.2. | O6bem u riryOrHa 3HAHMIA JOKJIQAYUKHU IEMOHCTPUPYIOT 3PYAUIIHIO,
o TeEME OTPAKAIOT MEXKIPEJIMETHBIC CBSI3U
JOKJIQTYMKH TPAMOTHO M3JIaraloT MaTepual,
HO HE TOKA3bIBAIOT JIOCTATOYHO TITYOOKHX 0,5
3HAHUU

JOKJIQTYMKU OOHAPY)KUBAIOT TIOJTHOE
HEBJIAJICHUE MaTepUaIoM

3.3. | Kynbrypa peun, MmaHepa JOKJIQTYMKU YBEPEHHO JEPIKATCS Tepel
JepKATHCS TIePe]T ayTUTOPHUEH, TPaMOTHO BIAQ/ICIOT PEUBIO,
ayJMTOpHUEH COOJIIOJIAIOT PETIIAMEHT, YICPKUBAIOT
BHUMAaHHE ayTUTOPUN

JOKJIQTYMKH JTOTTYCKAIOT HErpyOble peveBbIe
OIIMOKY TIPU BBICTYIUICHUU, HE3HAYUTEITHHO
HaApYIIAIOT PETrJIaMeHT, YaCTUIHO
yJIep)KUBAIOT BHUMAHKE ayIUTOPUHT
JOKIIQTYMKH TEPSIFOTCS TIepe]T ay TUTOPHEH,
00HapyXHUBalOT OETHOCTh PEUU, HAPYILAIOT
periaMeHT, He MOTYT ylIep>KaTh BHUMaHHUE
ayTUTOPUHI

3.4. | JlenoBbie U BOJICBBIE JOKJIQTYUKU CTPEMSATCS K JIOCTHKCHHUIO
KauecTBa JIOKJIaIINKa, BBICOKHX PE3yJbTaTOB, TOTOBBI K TUCKYCCHH,
OTBETHI Ha BOIPOCHI yOeIUTENBHO U TIOJTHO OTBEYAIOT Ha BOIIPOCHI,
JepKaTCs IPYKEITIOOHO U T0OPOKETATEITHHO,
CTPEMSITCS UCTIOJIB30BaTh OTBETHI JIISI
YCIICIITHOTO PACKPBITHSI TEMbI, KOHTAKTHBI
JOKJIQTYMKU TOTOBBI K JIUCKYCCHUH, HE BCETa
MPOSIBIISIFOT JOOPO’KENaTEIbHOCTh, HE Ha BCE 0,5
BOIIPOCHI MOTYT HANTH yOEIUTEIbHBIC OTBETHI
JOKJIQJTYMKU HE TOTOBBI K TUCKYCCHH, YXOJSAT
OT KOHTaKTOB, HEC MOTYT OTBETHTH Ha
BOIPOCHI UJIH MPU OTBETAX BEIYT ce0s
arpecCUBHO, HEKOPPEKTHO

0,5

O6H1a5[ OICHKAa 3a BbIINOJHCHUC MPAKTHYCCKOTO 3aJaHuA ONpeaAcidaCcTCsa KaK CpeIHCC
apI/I(l)MeTI/ILICCKOG 63HHOB, Ha6paHHBIX IO BCEM KPpUTCPUSAM H IOKA3ATCIISAM. B cootBeTcTBUM C
IMpUHIUIIAMHA TEXHOJOTHUU prnHOBOfI pa6OTI)I IIpru OLCHHBAHWH BBIIIOJHCHHUA IMMPAKTUYCCKUX
3aJIaHU# BBICTABJISIETCS OJHA OLIEHKA BCEM Y4aCTHUKaM MUKPOT'PYIIIbL.

3) Kputepuu ouienku pedepara:

OLIEHKA «OTJIMYHO» BBICTABISETCA 3a pedepaT, KOTOPhIE HOCST HCCIEI0BAaTEIIbCKAN XapakTep,
CONlep’KaT TPaMOTHO  M3JIOKEHHBIH  MaTepuan, ¢ TMOJHOCTbIO  pAacKphITOM  TeModW U
COOTBETCTBYIOIIMMH OOOCHOBAaHHBIMU BBIBOJAMHM, IPU HANMCAHUH COYMHEHHS IPHBETCTBYETCS
OPUTHHAILHOCTD MO/IaYl MaTepHaa;

OIICHKAa «XOpOII0» BBICTABISETCS 3a TPAMOTHO BBHITIOJHEHHBIE BO BCEX OTHOIICHUSAX pedepar
(counHEeHME) TPU HATMYUHU HEOOJBIITNX HEAOYETOB B UX COACPKAHUH UITH 0(OPMIICHUH;

OIIEHKAa «Y/IOBJIETBOPUTEIILHO» BBICTABIIACTCS 3a pedepar (COUMHEHHE), KOTOPBIE YIOBIECTBOPSIOT
BCEM MPEIbABISEMBIM TPEOOBAHUSAM, HO OTJIMYAIOTCS TOBEPXHOCTHOCTHIO, B HUX IPOCMATPUBAETCS
HETOCIIeI0BATEIbHOCTh, HECBA3aHHOCTh M HEJIOTHYHOCTh HM3JIOKCHHS MaTephalia, MpeJICTaBICHBI
HE0OOCHOBAaHHBIE BHIBOJIBI;

OLIEHKa «HEY/IOBJIECTBOPUTEIILHO» BBHICTABISIETCS 3a pedepar, KOTOpblE HE COOTBETCTBYIOT
MPUHIIMITY HAy4YHOCTH, HE HOCAT HCCIEA0BATEIbCKOTO XapakTepa, HE COJepKaT aHamu3a
HMCTOYHUKOB U TOJIX0IOB IO BEIOPAHHOM TeMe, BBIBOJIBI HOCSIT JIEKJIapaTUBHBIN XapaKkTep.

CrTyneHT, HE TPENCTaBUBIIUI TOTOBBIA pedepar WM MpeAcTaBUBIIMK paboTy, KoTopas Oblia
OILIEHEHA Ha «HEYIOBJIETBOPUTEIBHOY, HE JIOMYCKAETCs K cade dK3aMeHa 110 JUCIUTLINHE.



4) Kputepun OLIEHKH 3JIEKTPOHHOM MTPE3EHTALNN:

Kpurepun onienku

ConepxaHue OLIEHKH

1. ConepxaTenbHblil KpUTEpUid
(0-20 6amoB)

00OCHOBaHME BBHIOOpPAa TEMBbI, 3HAHHE NpeAMETa U CBOOOJHOE
BJIAJICHUE MAaTepuaioM, TIPAMOTHOE HCIIOJIF30BAHUE HAYYHOM
TCPMUHOJIOIUH, UMIIPOBU3AIINAA, pequoﬁ OTHKCT

(0-20 6amoB)

2. Jlornueckuii Kputepuit CTpOitHOE JIOTUKO-KOMIO3UIIMOHHOE MIOCTPOCHUE peuu,
(0-20 6asoB) JI0Ka3aTeIbHOCTb, ApTYMEHTHPOBAHHOCTh
3. PeueBoii kputepuii UCIOJb30BAaHUE  SI3BIKOBBIX  (MeTadopbl,  (PpazeosoTU3MBI,

MOCJIOBHIIBI, TIOTOBOPKU M T.JA.) U HES3BIKOBBIX (1033, MaHEPHI U
T.1.) CpPEACTB BBIPAZUTEIBHOCTH; (POHETHUECKAsT OpTraHMU3aALUs
peuH, MpPaBWIBHOCTh YAApEHUs, 4YeTKas JMKLIUS, JIOTHYECKHe
yIapeHus u T.J.

4. Ilcuxonoruyeckuii
KpUTEpUi
(0-20 6asmoB)

B3aUMOJEICTBUE ¢ ayauTopueidl (mpsimas U oOpaTHasl CBsI3b),
3HaHUE U YYeT 3aKOHOB BOCHPUATHS pPEUYd, HCIOJIb30BaHUE
Pa3IUYHbIX IPUEMOB IIPUBJICUEHHS U aKTUBU3AL[MM BHUMAHMUSI

5. Kpurepuii coOnroaeHus
JU3aiH-9PrOHOMHYECKHX
TpeOOBaHUI K KOMIIBIOTEPHOI
pe3eHTaluN

coOntofieHre TpeOOBaHWU K IMEPBOMY M IOCIETHEMY claiijam,
NpOCJIeKMBaHUE OOOCHOBAHHOM MOCIIEAOBATEIBHOCTH CIIAMIOB U
uHboOpMaIMM Ha crlaigax, HEoOXOoIuMOe U JIOCTaTOYHOE
KOJIMYECTBO (OTO- M BHIEOMATEPUANIOB, Y4YET OCOOEHHOCTEH

(0-20 6asnoB) BOCTIpUATHS Tpaduyeckor (WLIIOCTpAaTHBHOHN) HHGMOpMAIHH,
KOppeKTHOE coyeraHue (oHa ©  rpauKd, OPraHUYHOE
COOTBETCTBHUE JN3aiHA MIPE3CHTALUH €€ COJEPKaHHIO, PAMOTHOE
COOTHECCHHE YCTHOTO  BBICTYIUICHHSI U KOMIIBIOTEPHOI'O
COINPOBOXACHUsSI, OOIIee BIEYATIEHUE OT MYJbTUMEIUINHON
Pe3eHTALUH

KonngectBo HabpaHHBIX

OI_IeHKa YPOBHS ITOATOTOBKH

0asioB
10 KPUTEPHSIM OLIEHKU Oamn (oTMeTKa) BepOaJIbHBIN aHaIOT
NIPe3CHTAINH
90100 5 OTJINYHO
80 +~ 89 4 XOPOIIO
70 +79 3 yJIOBJICTBOPUTEIHLHO
MeHee 70 2 HEYJIOBJIETBOPUTEIBHO

B cootBercTBUM C MMPpUHIUIIAMU TEXHOJIOTUU prr[HOBOﬁ pa60TBI IIpru OOCHUBAHUU BHCKTpOHHOﬁ
MNpe3C€HTAallM BBICTABJIACTCA OJHA OICHKAa BCEM Y4YaCTHUKaAM MHKPOI'PYIIIIBIL. CTYJIGHTI)I, HE
NpEACTAaBUBIIMC T'OTOBYIO JJICKTPOHHYIO MPC3CHTALIUIO NI ITPEACTAaBUBIINC pa60Ty, KOTOpasa OblIa
OIICHCHA Ha «HCYAOBJICTBOPUTCIbHO», HE JOITYCKAIOTCA K CIa4Y€ dK3aMEHaA IO ANCHUILINHE.




2.2 Pe3yJibTaThl OCBOEHHSI: KOMIIETEHIIHH, 3HAHUS U YMEHHSI, MO/JIeKalne TeEKYIeMy
KOHTPOJTI0

IMopsiakoBbIf
dopma HOMeEp

KOHTPOJIA OLEHOYHOT0

cpeacTBa

Paznen,
Pe3yabTaThl 0CBOEHUA TeMa

[Inanupyemsble Paznen [Tucemennoe
JIMYHOCTHBIE PE3YJIbTaThl OCBOCHUS 1-10 TECTUPOBAHHUC,
OOI1 IpaKkTU4ecKas
pabora,
pedepaTtuBHOE
3a7laHue,
MPE3EHTaLN

A OwWODN B

[Imanupyemsble Paznen [TucemenHnoe
METAIPEAMETHBIE PE3YIbTATEl OCBOCHUS 1-10 TCCTUPOBAHKC,
OOII paKTUYeCcKast
pabora,
pedepaTuBHOE
3a/1aHue,
IIpPE3EeHTaLUs

A WDN PR

[Inanupyembie Paznen IIucemennoe
NPEIMETHBIE PE3YIbTATEI OCBOCHUS 1-10 TCCTUPOBAHNUC,
OO0Il paKkTUYecKast
pabora,
pedepaTuBHOE
3aJlaHue,
IIpEe3eHTalUs

A WDN PR




3. ®OC 17151 IpoBeIeHns TEKYHIEr0 KOHTPOJIs (KOMILUIEKT OIleHOYHBIX MATEPHAJIOB ISt
OLICHKH YPOBHSI OCBOCHHS YMEHMIl, yCBOCHUs 3HaHUI1, CQOPMHPOBAHHOCTD O00IIUX U
npodeccuoHaATIbLHBbIX KOMIIETEHIUI MPH NMPOBeIeHNH TEKYEro KOHTPOJIS)

OINEHOYHOE CPEJACTBO Ne 1

TecroBoe 3aganue Ne 1

no Teme: «IIpou3BoaHAS M ee MPUJIO0KEHHU S

BapuanTt 1

1. Haitnure nponsBonyio gynkiuu y =9 —9x° — gxs .

1) y' =9x—x° —%xs; 2) y' =9x—72x" —5x"; 3) y'=-72x" —6x*; 4)

y' =-17x" —6x*
2. Haligute mpou3BOIHYIO GYHKIHH y = 3x%-cosx.
1) y' =6x-sin x; 2) y'=6x-cosx—3x-sin X; 3) y'=x*-cosx+3x*-sinx; 4)
y" =6x-C0s x +3x” -sin X
3. Haiigure npousBoauyo ¢pyukimu y =(x+1)-(x+2)—(x—1)-(x—3).
1)y =-7; 2) y'=T; 3) y'=-1; 4) y'=1

4. HaiinguTe npou3BOAHYIO GYHKIIUU Y = x* - l .
X
1) y':4x—i2; 2) y’:4x3—i2; 3) y’:4x3+i2; 4) y’:4x+i2.
X X X X
. -2-x+1
5. Haitnure npou3BoaHy0 QyHKIUN ) = )
4.-x+2
! 2 ! 2 ’ 2x ] 2)C

2) y :—m;

6. HaiiTi 3HaYeHre MPOM3BONHOM GYHKIMH = x° +SiN X B TOuke X, = 7.

1)y =n%-1; 2) y' =2m+1; 3) y'=2x-1; 4) y'=2rx
7. Haiingure f'(1), ecmn f(X) = > +4e”

X

1)9; 2) —5+4e; 3) 5; 4) 5+4e
8. HaiinuTe yrinoBoit koa¢dduimenT kacaTrenbHoN K rpaduky QyHKIuH y =3-x—2-C0SX B TOYKE C
abcmmccont  x, =0.

D1; 2) 2; 3) 3; 4) 0
9. Haiinute yrioBoit koadduuueHt kacatenbHoil k rpapuky Gynkmmu  f(X) =3x—4In X B Touke

c
abcruccoit  x, = 2.

11; 2) -5; 3) -1; 4) 5
10. YpaBHeHHe KacaTenbHOM K rpaduky GpyHKIUU ) = l , MpoBe€HHOM B Touke (1; 1) umeer BU
X
Ny=x; 2) y=—x-2; 3) y=x+2; 4) y=—x+2
11. Haiigute TaHreHC yrja HaKJIOHA KacaTelIbHOW, MPOBEAEHHON K
rpaduky GyHKIMH y =SiN 2x B TOYKE C ¥
aocuuccorr 0. =l
1)2; 2) 1; 3)0; 4) -1 7/ i

X0

Ya



12. Ha pucynke uzo0OpaxéH rpapuk ¢pyskmmm  y = f(X) u KacaTempHas K HEMY B TOYKE C

abcuuccoit x, .

Haiinnre 3HaueHne NPOU3BOIHOM B TOUKE X, .

1)-2; 2) 2; 3) -05; 4) 0,5
13. Y Ha pucynke mzobOpaxén rpapuxk ¢ynkimuun y=f(X) u
yi = f(x KacaTresbHas K HEeMy B TOUKe ¢ abcuuccoit x, = 2.
/ \ / Haiinute 3HaueHue Npou3BOAHON B TOUKE X, .
/ Y 1)2; 2) 1; 3)0; 4) 05
7 1 *
3 T
Bapuanr 2

no Teme: «1Ipou3BoaHAas M ee MPWI0KEHHSD

1. Haiiyiute niponsBoanyio Gpynkmun y = 8—5x" — %xe.
1) y'=-20x*-7x°; 2) y'=8x-20x"+7x"; 3) y':8x—x5+%x7; 4)
"= -20x° +7x*

y

2. Haligure mponu3BOIHYIO QYHKIMH y = —3,6x%-cos x.

1)  y'=-7,2x-cosx+3,6x-sin X ; 2)  y'=-72x-c0sXx—3,6x°-sinX; 3)

y'=-1,2x%-cos X+ 3,6X* -sin X ;

4) y'=7,2x-sin X .

. Halinure npousBoanyto pyakuuu y = x(x+5)— (x +2)(x +3).

1)y'=5; 2) y'=-6; 3) y'=-b; 4) y'=0

4. HaiinuTe Mpou3BOAHYIO PYHKIUH Y = Jx + iz :
X
2 1 2 1 2 2
1) v =~x+—; 2) y'=—"—=——; N y="Tr— 4) y'=2Jx+-= |
) y x3 ) y \/; xg ) y 2\/; x3 ) y x3
5. Haiigure npousBoHy0 QyHKIMH ) = 3-5x .
10 + 6x
, 15 , 15 , 25x , 25x
D y=mo D= Y= Ay =
(5x+6) (5x+6) (5x +6) (5x +6)
o o 2 i
6. Haiitu 3HaYeHne MPOU3BOAHON QYHKIIMK  y =COS X —X° B TOYKE X, = 5
1)y =xn-1; 2) y'=1-rx; 3) v =1l+nr; 4) y'=-1-nx
7. Haiinqure f'(), ecmu f(X) =In x—2sin X
1)1+ 2sin x; 2) 1-2sin1; 3) 1-2cos1; 4) 2cosl
8. Haiinure yrioBoit k03hduIMeHT kacaTenbHO#l k rpaduky GpyHkimu y =3SiN x +12x B TOUkKe ¢
abcruccon
xozg. 1)15; 2) 12; 3) 1577; 4) —3-67
9. Haiiiure yrioBoii koauiieHT kacareabHoM K Tpaduky pyukiun  f(X) = 2x+e* B Touke C

abcruccoit x, =0.
11; 2) 2; 3) 3; 4)0



10. YpaBHeHHe KacaTenbHOU K TpapuKy GyHKIHUU ) = o npoBenéHHON B Touke (2; 0,1) umeer
RS

BUJT
1) y=01+0,05x; 2) y=0,2—-0,05x; 3) y=01+05x; 4) y=0,05x

o o . o 2
11. Haiinure TaHT€HC yriia HaKJIOHAa KacaTeIbHOM, POBEACHHON K Tpaduky QyHKIMUH y = 6x —e™

B TOUKE C
abcmuccont 0.
D1, 2) 5; 3) 6; 4) 4 %
12. Ha pucynke wu3o0paxéH rpapux (yHKIHH y=Ff(X) u = SI\N
KacaTelbHas K HEMy B Touke ¢ abcuuccoil x,. Haiinure 3HaueHue \,\
IIPOU3BOJHOU B TOUKE X, . i ‘\
1 : 2) — X 3) 1,25; 4) -0, : X
)0,8 ) —1,25 ) 1,25 ) —08 = >
i
13. Ha pUCYHKE HU300pakEH
rpapuk pynkumm  y = f(X) u kacarenpHas K HeMy B
2 Touke C abcmmecod  x, =3. Haiigure 3HaueHue
\v|= () / AN .
N i/ N TPOM3BOIIHOM B TOUKE X .
\__/OK 3 >
12; 2) 3; 3)0; 4)1

Otgethl k TecTy 110 TeMe «IIpousBoaHass (pyHKIUM)

Bapuanrt 1

Ne ponpoca 1 2 3 4 5 6 7 8 9 10 11 12 | 13

Ne orBeTa 3 2 2 3 2 2 2 3 1 4 1 2 3

Bapuanr 2

Ne ponpoca 1 2 3 4 5 6 7 8 9 10 11 12 | 13

Ne orBeTa 1 2 4 3 1 4 3 2 3 4 4 2 3




TecToBoe 3aganue Ne 2

o TeMe: «OCHOBBI TPUTOHOMETPHH

1. YcTaHOBUTE C MOMOILBIO CTPEIOK COOTBETCTBUE MEXKY PAJUAaHHON MEPOM yriia ¥ TpalyCHOM
MEpoM yriia:

A)II 1)360°

b) I1/2 2)180°

B)2I1 3)270°

IN)311/2 4)90°

2. PaccraBbTe 3HaKM HEPABEHCTB (> ; <) MEXKY CIEAYIOUIMMHU I1apaMH 3HAYE€HUI

TPUTOHOMETPUYECKHUX (YHKIIHI:
Sin0° Cos0°%;

Sin90°  Cos90°;

Sin180° Sin270°;

Cos360° Sin270°.

3. Bri6epute OykBY, COOTBETCTBYIOIIYIO BAPHAHTY MPABHILHOTO OTBETA. [10J10KUTEIBHBIM
YUCJIIOM ABJIISICTCH:
A) Sin5I1/6
b) Cos3I1
B) tg IT
I') ctg I1/2
4, 3anuIIrTe B OPSIIKE y6LIBaHI/I$I CIIEAYIOIIYE 3HAYCHUS Q)yHKL[HH y=COSX:
cos 5I1/6, cos 1111/6, cos I1/3, cos 7I1/2.

HpI/I BBLINOJHEHUH 3aJaHU I 5-8 3anummure X0 peuaicHusda "1 l'[OJ'Iy‘-ICHHbIﬁ OTBCT.

5. Pemmre ypaBHeHHE: COS X = \.@/2

JHononnumensnaa uacmao
6. Haiinure 3HaueHne BoIpaXKeHUS, UCTIONB3Ys (POPMYIIBI CIIOKEHUS:

Sin60° X Cos30° - Sin30° X Cos60°
7. Ecnu u3BecTHO 3HaueHue Sin @ u yron @ € | uerBepTH, T0 yeMy paBHO 3HaueHue COS @
Sina=0,6
8. Pemiute ypaBHeHue:
4sin 3x + v‘lﬁ =0

TecroBoe 3aganue Ne 3

1m0 TeMme: «lIpsiMble M IIJIOCKOCTH B IIPOCTPAHCTBE»

1) TIpsmyro, MepIEeHIUKYISIPHYIO JTI00O0# MPSIMOM B IJIOCKOCTH, HA3bIBAIOT. ..
a) HAKJIOHHOM K TUTIOCKOCTH; 0) MEePNEeHIUKYISIPOM K IUNIOCKOCTH; B) cekyIlei; 1) rydom. (1 Gamr)

2) HakaoHHO# K IUIOCKOCTH Ha3bIBAIOT MPSAMYIO, TIEPECEKAOIIYIO IJIOCKOCTD H ...
a) He TIePeCeKaroIIyI0 NEPIeHIUKYIIAP;

0) mexanryro B HEl;

B) HE UMEIOIIYIO C Hel 0OIINX TOYEK;

T') HE IepIEeHIUKYIApHYIO eil. (1 6amm)

3) IMapamienbHBIMU HA3bIBAIOT MJIOCKOCTH,...
a) HE UMEIOIINEe OOUTUX MPSIMBIX;

0) y KOTOpBIX OffHA OOII[asi TOUKa;

B) Y KOTOPBIX JBE OOIIUX TOYKH;
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') HC UMCIOIIME HU OJTHOM oO1eit Touku. (1 6amn)

4) Tpsimasi, poXosIas Yepe3 OCHOBAHUS MEPIICHANKYJIsIpa U HAKIIOHHOM, Ha3bIBACTCH ...
a) CeKyIIeH;

0) mapayuIeTbHOM MJIOCKOCTH;

B) INPOEKIMEi HAKJIIOHHOW Ha IJIOCKOCTB;

') MEePHeHIUKYIAPOM K mockoctu. (1 Garmr)

5) HaxsioHHas neprieHIUKYISIpHA TIPSMOM B INIOCKOCTH, €CIIH ...

a) MEepHeHIUKYISp epeceKaeTcs ¢ MPOEKIUEN HAKIIOHHOM Ha IMIIOCKOCTb;
0) mpoeKuus HAKJIOHHOH MapajuieibHa ATOH NPsMOH;

B) TIPOEKIUS HAKIIOHHOM MEePIICHINKY/IIPHA 3TOH MPSAMOiA;

I') OpsiMasi COBIAAAET ¢ MpoeKLuen HakinoHHOW. (1 Oamr)

6) Eciu u3 TOYKH BHE IUIOCKOCTH MPOBECTH K HEH MEPICHIUKYJISP U HAKIOHHBIE, TO ...
a) MEPICHANKYIISP [UTMHHEE HAKJIOHHO;

0) HakJIOHHAas JJIMHHEE MEePICHIUKYISIPA;

B) IPOEKIUSI HAKIIOHHOW KOpOYe MEePICHIUKYIISAPA;

I') HaKJIOHHas U ee mpoekius paBubl. (1 Gamr)

7) Ilpsimast mapasuresibHa IIOCKOCTH, €CIIH OHHL...

a) IepeceKaroT NPsIMYIO B OJTHOU U TOH e TOUKE;

0) IepHeHIUKYISPHBI OHOM U TOH K€ TPSMOIA;

B) YAaJI€HbI OT JaHHOM TOYKH Ha PaBHbIE PACCTOSHUS;
I') IEPEeCeKaroT IJIOCKOCTh B 01HOM Touke. (1 Oamn)

8) VYriom Mex1y HAaKJIOHHOU M IJIOCKOCTBIO HA3bIBAIOT. ..

a) yroyl MeX1y HaKJIOHHOW U MEePIeHIUKYIIPOM;

0) yros MEXIy NpOEKIUEH U MePIeHIUKYIIIPOM;

B) YroJ MEXIy HAaKJIOHHOHM M €€ MPOEKIIUEeH;

I') yroj MEeXJ]y HaKJIOHHOW U IpsMOH B ruiockocTu. (1 Gamn)

9) Yepes ... MPOXOAUT SMHCTBEHHAS IUIOCKOCTb,
a) JIBe TOYKHU; O) TpHU MapauiebHbIE MPSMBIE;

B) TPH MOTIAPHO TIEPECEKAIOIIUECS MTPSIMBIE;

r) 9etbipe Touku. (1 Gamm)

10) IIpsimast mepecekaeT MIOCKOCTh, €CIH MPsSIMasi U TIIOCKOCTh
a) He UMEIOT HU OJTHOM OOIIEeH TOYKH;

0) UMEIOT JIBE OOIIUE TOUKH;

B) UMEIOT TOJIBKO OJIHY OOIIYIO TOUKY;

') UMEIOT Tpu 001X Touku. (1 Gamn)

11) Ecnu npsiMast mepecekaeT MI0CKOCTh KBaapaTa B TOUKE TepeceueH s JuaroHaaeh u
MEPIICHIUKYIIIPHA IBYM CMEXKHBIM €T0 CTOpOHAM, TO OHA . . .

a) mapaJjuienbHa ABYM APYTUM CTOPOHAM KBaJpaTa;

0) mepneHIUKYISIpHA TUarOHAIISIM KBaIpaTa,

B) MapajuielbHa TUArOHAISIM KBaIpaTa;

r) 00pa3yer ¢ MIOCKOCThIO KBaaparta yroi B 30 rpagycoB. (2 Gama)

12) Ecnu nBe mapajuieibHbIC INIOCKOCTH Tepecedb TPEThei, TO . . .
a) JIMHUM [IepeceueHus paBHbI;

0) JUMHUU TIEpEeCcCeUeHUs MapauIeIbHbL;

B) JIMHUHU IepeCcCeUeHUs NEePIIeHANKYIISPHBI;

T') TJIOCKOCTH coBmamaroT. (1 Gamr)

21



13) Ecnu nBe mapayuiesbHbIC INIOCKOCTH Tepeceyb JABYMs MapalieIbHBIMU MPSIMBIMH, TO ...
a) TpsIMbIE TIEPECEKAIOTCSI B TOUKE;

0) TIJIOCKOCTH MEPECeKaroTCs M0 MPSIMOM, MapajieTbHON OJTHOM U3 TIPSMBIX;

B) OTpPE3KH, 3aKIIFOUCHHBIC MEXKTY IJIOCKOCTIMHU PABHBL;

') IJIOCKOCTH MEPIICHAUKYISIPHBI OAHOM U3 psiMbIX. (1 Gaymr)

14) Ecnu HakjaoHHas IMHOM 16 cM 00pa3yeT ¢ IIOCKOCTBIO yroi B 60°, TO ee MPOCSKIUs Ha

IUIOCKOCTh PaBHa...
a) 32 cwm; 0) 8 cm; B) 8§ cm; r) 256 cM?. (2 Gaia)

15) Hakmonusie AB u AC 06pa3yror ¢ miockocThio yrisl B 30° u 45° coorBerctBenno. Toraa . .

a) mpoekuus HakJIoHHOW AB nimuHHee mpoekiuy HakiIoHHON AC Ha MII0OCKOCTh;
0) naxsionnass AB xopoue HaknonHoi AC;

B) HaksoHHas AB nnunHee HakimoHHOW AC;

I') MPOEKIMU HAKJIOHHBIX paBHBI. (1 Gar)

16) Ecmu B npsSMOYyroJsHOM TPEYTOJIbHHUKE KaTeT B JIBa pa3a MEHBIIIEC THIIOTCHY3HI, TO ...
a) mpuiIexalui Kkatety yroi paseH 30 rpagycam;

0) mpuiexKanmi KaTeTy yroi paBeH 60 rpagycam;

B) MpuWieKaluii kaTeTy yroi paseH 90 rpagycam;

I') MpOTHBOJIEKAIIUH yroi paBeH 60 rpaxycam. (2 Gamia)

17) TlepneHAMKYISAPOM K-IUIOCKOCTH HA3bIBAIOT MPSAMYIO,
a) MEepeceKarollyko IIOCKOCTh;

0) TepIeHINKYIIPHYIO HEKOTOPOH MPSMOU B IINIOCKOCTH;
B) MEpPHEHAMKYISPHYIO 000N MPsIMON B INIOCKOCTH;

) JEeXallylo B MapauieabHon miockoct. (1 6amn)

18) Ta 13 HaKJIOHHBIX OOJIBIIIE, Y KOTOPOW

a) MPOEKIHS paBHA MEPHEHAUKYIISPY;

0) mpoekIius 0oJIbIIIe;

B) MPOEKIUSI MEHBIIIE;

') MPOEKIUs OO0JIbIIE MEePIEHIUKYIISIPA. (1 6amm)

19) IlnaHUMETpHS - ITO UIMEPEHHUS . . .
a) yIJoB; 0) OTpe3KOB; B) Ha IUIOCKOCTH; r) B mpocTpanctBe. (1 Gamnm)

20) VYrosa Mexay HaKJIOHHOH U TUIOCKOCTBIO . . .
a) menbiie 90 rpagycos; 0) 6onbire 90 rpagycoB; B) paBeH 60 rpagycam; T) Tymoi. (1 6an)

21) Ilpoekuueit HAKIOHHOW Ha TIOCKOCTh HA3BIBAIOT MPSIMYIO,

a) TEepHeHIUKYISPHYIO INIOCKOCTH;

0) TepeceKaroIIy0 HaKJIOHHYIO 1o yriioM 30 rpaaycos;

B) MPOXOASILYIO YEpPE3 TOUKH HAKJIOHHOM U NEPIEHINKYIISIPA;

') MPOXOAIIYIO0 Yepe3 OCHOBAHUS HAKJIIOHHOM U meprieHaukymspa. (1 6amr)

22) Ecnu aBe TOYKH MPSMOI MPUHAIIEKAT TIOCKOCTH, TO TPSMAS ...

a) Ha3bIBaeTCs MPOEKIUEH TOUKU Ha IIIOCKOCTh; 0) JIEKUT B IJIOCKOCTH;

B) IepeceKaeT IMIOCKOCTh MO MPSMBIM YIJIOM;  T') Ha3bIBACTCS MEPICHINKYISIPOM K
miockoctd. (1 Gamn)

23) IIpsimble, nMeronIe OJHY OOIIYIO TOYKY HAa3bIBAIOT . . .



a) CKPEUIUBAIOIIUMHUCS; 0) MEePeCceKarOIIUMUCS; B) MapaUIeIbHbIMK; T) coBnagatoummu. (1
Oas)

24) JIBe MIOCKOCTH MapajuIe/IbHBI, €CITH OHU . . .
a) NEepIEeHIUKYJIAPHBI OJHOM U TOH K€ NPSIMOI;
0) mapajuIeIbHBI OJTHON M TOH ke MPSIMOI;

B) IEPECEKAIOTCS B OJIHOM TOUKE;

I') MEepPEeCceKaroT OJIHY U Ty ke npsamyro. (1 6amr)

25) Ecnu aBe npsiMble MapajuielibHbl TPEThEH, TO OHH..
a) MePICHIUKYISIPHBI IPYT IPYTY;

0) mapajuieaIbHbI MEXTY COOO0H;

B) COBMMAJAIOT; T) nepecekatorcs. (1 6amn)

26) PaccrosiHue MEXIy ABYMsI apauICIbHBIMK IUIOCKOCTAMHU paBHO 10 cM, a OTpE30K,
3aKITIOYCHHBI MEXTy TUIOCKOCTSIMH paBeH 12 cm. Tornma mpoekius oTpe3ka Ha OJIHY U3
IJIOCKOCTEMN paBHaA...

a) cm; 0)44cwm; B)cM; T)2cM. (2 Gamra)

27) JIBe HakJIOHHBIC, AIHHON 10 cM 00pa3yroT MexIy coboii yromn B 60 rpaayco. Paccrosinue
MEXTy MX TPOSKIUSIMH Ha TUIOCKOCTH PaBHO...
a)10cm; 06)5S5cm;  B)cem; 1) 20cMm. (2 Gaia)

28) JIBe IIIOCKOCTH COBIAIAIOT, €CIIM OHU UMCIOT . . .
a) JIBe OOIIMX TOYKH; O) TpU OOIIMX TOYKHU; B) OJHY OOIIYIO IPSIMYIO; T) OJHY OOy TOUKy. (2
Oaia)

OTBeTbI:

1-6, 2-r, 3-r, 4-B, 5-B, 6-0, 7-0, 8-B, 9-B, 10-B, 11-0, 12-0, 13-B, 14-0, 15-a,B,
16-0, 17-B, 18-6, 19-B, 20-a, 21-r, 22-0, 23-0, 24-a, 25-0, 26-a, 27-a, 28-06.
Kpurepun ouenox:
6onee 30 6amos - "5"
ot 20 1o 29 - "4"
ot 14 nmo 19 6amos - "3"

TecToBoe 3amanue Ne 4

1o Teme: «BeKTOpbI B NIPOCTPAHCTBE)
Bapmnanr 1

1 ABCDA:1B1C:D; - napannenenunen. Ykaxure BEKTOp, paBHbIH CyMMe

2 Pebpo xyba ABCDA1B1C1D1 paBho 1.

1) g 2) 242 3)2 4) 2

3 ABCDA:B:C1D1— napamnenenunen. A1C nepecekaer BiD B Touke M.

1)3 2) -2 3)-1 4) 2
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Bri6epute BepHbIe BhICKa3bIBAHUS:

1) BekTopsl, uMeromye paBHbIE IJTUHBI, PAaBHBI.

2) BexTopsl, Jiexkaliye Ha ABYX NPSAMBIX, IEPIEHIUKYISAPHBIX K OJHON IJIOCKOCTH, KOJUIMHEAPHBI.
3) JIroOble 1Ba BEKTOpa KOMILIAHAPHBI.

4) BekTopbl KOJJIMHEAPHBI, €CIIM OHU JIeXKAaT B IBYX NapajuI€IbHbIX MIOCKOCTSX..

OtBeT:

Juaronanu xyoa ABCDA1B1C1D1 nepecekatorcs B Touke O.

OtBeT:

SO — BpIcOTa IPaBMWIIBHOM YeThIpexyroibHoi mupamunsl SABCD.

OTtBeT:

B ky6e ABCDA1B1C1D1 Ha3oBuTe BEKTOp, paBHBIN CyMMe

Han Tetpasgp DABC. Ha3zosure pedpo Terpasapa, n3o0paxaromiee BEKTOp X, €CIH BEKTOPHI
uuu U 1

DA, AC 1 X KOMIUIaHAapHBI, HO HUKAKHE JIBa U3 HUX HE KOJUTHHEAPHBI.
1) AC 2) DC 3) DA 4) AB
PABCD — nupamupa; ABCD — napasuienorpamm;

Bapmuanr 2

1 ABCDA:1B:1CiD: - napannenenunes. Ykaxure BEKTOp, paBHbII cyMMe

2 B npaBuibHO# TpeyronsHoii mpusme ABCA1B1C1 cropona ocHoBaHus paBHa 1, Touka E —
cepenuna Ai1Ci.
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2) 3 3) 4) 243

1)

~ &
| &

3 ABCDA:B:C1D; — napammenenunen. A1C nepecekaet B1D B Touke M.

1)3 2) -2 3)-1 4) 2
4  BrpiOepure BepHble BHICKa3bIBAHUS:
1) JlnuHbl paBHBIX BEKTOPOB PaBHBI.
2) BekTopsl, Iexaliye Ha IByX IPsSMBIX, IapajuleIbHbIX OJHON INIOCKOCTH, KOJUTMHEAPHBI.
3) JIroOble TpH BEKTOpa HEKOMIUTAHAPHBI.

4) Bekropsl, Jiexaiirie Ha O0KOBBIX peOpax MpU3Mbl, KOJTTHHEAPHBI.

OrtBerT:

6 Huaronamu kyba ABCDA1B1C1D: nepecekatorcs B Touke O.

Ortser:

7 SO — BbICOTa IPAaBMWIIBHOM YeThIpexyroyibHoi mupamuasl SABCD.

OrtBer:

8 B kybe ABCDA1B1C1D1Ha3oBuTE BEeKTOp, paBHBINH cymMMe

Han terpasap DABC. HazoBute pebpo TeTpasipa, n300paxaroriee BEKTOp X, €M BEKTOPBI
Ul uuu I

DA, AC u X KoMILIaHapHBI, HO HUKAKHE J[Ba U3 HUX HE KOJUIMHEAPHBI.
1) AC 2) DC 3) DA 4) AB

10 B mupamuae PABCD ocnoBanuem ciyxuT napamienorpamm ABCD,;

TecTroBoe 3aganue Ne 5

no TeMe: «KopHH, cTeneHHn U JorapudmMb»
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1. VY cTaHOBHTE C IOMOILBIO CTPEJIOK COOTBETCTBUE MEKY UHUCIAMU
1 apu(PMETUYECKUMU KBAPATHBIMU KOPHSIMH U3 3TUX YHUCEN:
A)64 1)0
b)0,25 2)8
B)1 3)1
o 4)0,5
2. Br16epute OykBY, COOTBETCTBYIOLIYIO BApUAHTY IIPaBHWIIBHOTO 0TBeTa. Kakoe U3 paBeHCTB
SIBJISIETCS] BEPHBIM:
A) (Va?)’=a
B) Va=a?
B) Va= a'”?
I) Va=a
3. Br16epute OykBY, COOTBETCTBYIOLIYIO BApUAHTY IIPaBUIILHOIO OTBETA. MppanuoHaabHbIM
ABJISIETCS] YUCIIO:
A) V64
b) -81
B) 0,65
)7
4, Bri6epute OykBY, COOTBETCTBYIOLIYIO BapUaHTy MIPaBUIIbHOIO 0TBeTa. Kakoe ypaBHEeHUE
HE UMEET PEIICHUH :
A) x%=
B) x?=0
B) x?=-64
') x?=81
IIpu BbINOTHEHNH 3aaHUH 5—8 3anMIIKTe X0 pelleHus U MOJIyYeHHbII 0TBeT.
5.Haiinure KopeHb ypaBHEHHUS:
Logs(2x-5)=1.

Jlononnumenvnas uacmep
6. Haiinute X, eciu:
lgx=1/2 1g16+2 Ig5
7. YOpocTUTE BBIpa)XEHUE U HAMJAUTE €r0 3HAYEHHUE:
V18+V50-22
8. Haiinure 3HaueHNe BbIPAKEHUS:
Logs (m®), ecmu logam=-4,5.

TecToBoe 3ananune Ne 6

1o TeMe: «YPaBHeHUS] M HEPABEHCTBA»
Bapmnanr 1
1. Bri6epute OykBY, COOTBETCTBYIOLIYIO BapUaHTy MPaBUIIbHOTO 0TBeTa. KopHEeM Kakoro
YPaBHEHUS SIBIISIETCS YUCIIO 3:
A) 3x=1;
b) 3* = 1/27;
B) V3-x =0;
I') cosx=1/3.
2. Bri6epute OykBY, COOTBETCTBYIOLIYIO BapuaHTy MpaBMiibHOrO oTBeTa. Kakas u3 popmyn
SBJIAETCS PELIEHUEM JTAaHHOTO YPABHEHMSL:
Tg x=a
A) x=(-1)" arcsin a +IIn, neZ;
b) x=arctg a +I1n, neZ;
B) x== arccos a +2I1In, neZ;
I') x=arcctg a + I1n, neZ.
3. BriGepure OykBy, COOTBETCTBYIOIIYIO BApHAHTY MPAaBUILHOTO oTBeTa. Kakoe u3
YpaBHEHUH SIBIISIETCS MPPALMOHAIBHBIM:
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A) x?-3=0;
b) 2* -4=0;
B) 2- x=0;
I) Y x=2%
Ipu BBINOTHEHUH 3a1aHUi 4-9 3aNMIINTE X0/ pelleHus U MOJyYeHHbIH 0TBET.
Pemmvre ypaBHEHUS:
4. sinx=\3/2;
5. 2x"2=8;
6.N6x+2 =1;
7. Pemute HepaBeHCTBO: logs (3X —9) > 1.

Jononnumenvnas wacmo
8. Pemure yparenue: logs (X% + 2X + 49) = 3,
9. Pemmute HepaBeHncTBO: 3%2 <1/9.

Bapuant 2

o TeMe: «YpaBHEHHsSI H HEPABEHCTBAY

1. Bri6epute OykBY, COOTBETCTBYIOUIYIO BApUAHTY MPaBMWIIbHOTO oTBeTa. KoOpHeM kakoro

YpaBHEHUS SIBJISIETCS YUCIO 3:
A) 3x=1;

b) 3* =27;

B) V3+x =0;

I') cosx=1/3.

2. BeiGepute OykBy, COOTBETCTBYIOLIYIO BAPHAHTY MIPaBUIIbHOIO oTBeTa. Kakas u3 ¢popmyi

ABJICTCA PCIICHUEM JAHHOI'O YPABHCHHA:
Cosx=a

A) x=(-1)" arcsin a +I1n, neZ;

b) x=arctg a +I1n, neZ;

B) x== arccos a +2I1n, neZ,

I') x= arcctg a + I1In, neZ.

3. Bri6epute OykBY, COOTBETCTBYIOLIYIO BapUaHTy IIpaBUIIbHOIO oTBeTa. Kakoe u3

YPaBHEHUII SBIISETCS TOKA3aTEIbHBIM:
A) x?-3=0;
b) 2* -4=0;
B) \2- x=0;
I) Y5 x=2%
Ipu BoINOJHeHNH 3a1aHuiil 4-9 3amHMIIKMTE X0/ PeLIeHHs] U MOJTYyYeHHbIH OTBeT.
Pemmre ypaBHeHUS:
4. cosx=\/3/2;
5. 2x2=16;
6. Ndx+2 =2;
7. Pemute HepaBeHcTBO: logs (3X —9) > 1.
Hononnumensnan wacmo

8. Pemmte ypasrenue: logz (X2 + 2X + 9) = 3.
Penmre HepaBencTBO: 3% >1/27.

TecToBoe 3aganue Ne 7

©

1o teme: «PYHKIMH, UX CBOHCTBA M rpaduKH_»
1. ®ynxmums 3amana Gopmymnoit f(x) =1/x3-1.
Haiimure ee o6macTh onpeieneHusl.
HazoBurte, kakyro 0cOOEHHOCTh UMeET IpaduK yObIBAIOLIEH (PYHKIIMH.

no

3. OmnpezenuTe, Kakoil U3 yKa3aHHBIX 'PaUKOB ABIAETCA rpagukoM (GyHKIME Y = X2 +2X.

27



4. Pemmre ypaBHeHHe: COS X =1/2.
5. Ha pucynke gan rpaguk HEKOTOPOH (YHKINH.

y

N
o * }

k.

{
\
=AW

)
N

(%]

)

[Tonb3ysich TpadMKOM 3TOM (QYHKIMH, OTIPEICTHUTE:
00J1acTh ONpeAeNeHusT ATON (PyHKINH;
MHOKECTBO 3HAYCHHIA;
HYIIH;
HPOMEKYTKH 3HAKOIIOCTOSIHCTBA,
IMPOMCIKYTKHU MOHOTOHHOCTH;
SIBJISICTCS JIK JaHHAsl (QYHKLUS YETHOM MM HEYCTHOI.
Jononnumensnas wacmo

le/l BbINNOJTHCHHUH 33113]1]/]]71, 3alMIIMTE X0 PEHICHUSA U l'[OJ'ly'lQHHbIﬁ OTBET.

VYcraHoBuTe, Kakasi U3 TaHHBIX (QYHKIIUI SIBISIETCS YETHOM, Kakasi — HEYETHOM:
F1)=x2- 1 f2(0)=x + %

TecroBoe 3aganue Ne 8

no Teme: «MHOrOrpaHHUKHY
Bapmnanr 1
1. MHoOrorpaHHHK — 3TO TEJIO, TOBEPXHOCTH KOTOPOTO COCTOHT U3:
a) MapajuleJorpaMMOB
0) MHOTOYroJbHUKOB U TPEYT'OJbHUKOB
B) MHOTOYIOJbHUKOB
I') MHOTOYrOJbHHMKOB U MapajuieIorpaMMoB
2. Ecmm 60xoBBIe pebpa MpU3MBbI EPIIEHANKYIISIPHBI K OCHOBAaHUSM, TO TTPU3Ma Ha3bIBACTCS
a) TPaBUIBHOU
0) npsmoit
B) HAKJIOHHOM
r) MEepHeHIuKyJIIpHOU
3. /lmaroHaib MHOTOTpaHHHKA — 3TO OTPE30K, COSTUHSIONINN
a) Jr00bIe IB€ BEPIIMHBI MHOTOIPaHHUKA
0) JIBe BEpUIMHBI, HE IPUHAJUIEKALINE OJTHOU I'paHH
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B)
r)

JIBE€ BEPIIMHBI, TPUHAJIEKAIIUE OJHON TPaHU
JIBE BEPIINHBI, OJJHOTO OCHOBAHUSI

4. Tlnomans 6OKOBOW MOBEPXHOCTH MPSIMOM MPU3MBI paBHA

a)
0)
B)
r)

MIPOM3BEICHUIO MTEPUMETPa OCHOBAHMSI HA JUIMHY OOKOBOTO pedpa Mpu3Mbl
MIPOM3BEICHHUIO MTEPUMETPa OCHOBAHUS HA aropemy

MIPOM3BEICHUIO JUTMHBI pebpa OCHOBAHUS Ha BHICOTY IPU3MBI
MIPOU3BEICHUIO JUTUH peOep OCHOBAHUS HA BHICOTY MPU3MBI

5. KonunuectBo pedep HIECTHYTONbHON MTPU3MBI

a)
6)
B)
r)

18
6

24
12

6. Hammenbliee yncio rpaHeil mpu3Mbl

a)
0)
B)
r)

3
4
5
6

7. Hapannenenm[ez[ — 9TO T€JI0, HIOBEPXHOCTH KOTOPOI'0 COCTOUT H3:

a)
6)
B)
r)

napaujicjorpaMmmoB

YCTBIPECX IapaJuICJIorpaMMoOB

IMMOBEPXHOCTh, COCTABJICHHAA U3 ITapalyiejiorpaMMa U 4Y€ThIPEX TPCYTrOJIbHUKOB
MMOBCPXHOCTb, COCTABJICHHAA U3 IICCTHU IMapaICIIOIrpaMMOB

8. CBolicTBO MUpaMuUIbL: €clii OOKOBBIE pedpa MUPaMUIbl pABHOHAKIOHEHBI K OCHOBAaHHIO, TO OHU
PaBHBI, a BEPLINHA IUPAMU/IbI IPOEKTUPYETCS

a)
6)
B)
r)

B LIGHTP OKPYXHOCTH, OITMCAHHON OKOJIO OCHOBAHHS
B LIEHTP OKPYKHOCTH, BIMCAHHON B OCHOBaHUE

B LICHTP OCHOBAHMS

B OJIHY U3 BEPILINH OCHOBAHMUSI

9. Amnodema — 310

a)
6)
B)
r)

BBICOTA MHUPAMHU/IbI

BBICOTAa OOKOBOW I'paHH MUPAMUJIBI;

BbICOTa OOKOBOI rpaHy MPaBUILHON MHPaMUIbI
BBICOTA OCHOBAHUS MUPaMUJIbI

10. TInomaapr MOTHON MOBEPXHOCTH MUPAMHUIBI PaBHA

a)
6)
B)
r)

CyMMe IUIouaiu ee O0KOBOI MOBEPXHOCTH U IUIOLIA/I OCHOBAHUS
CyMMe KBaJIpaTOB TPEX €€ U3MEPEHUU

CyMMe IUIOMIAJEN IBYX €€ IpaHeu

CyMMe IIJIoLIa i ee GOKOBOM MOBEPXHOCTHU M JIBYX IUIOLIA/Ieil OCHOBaHUH

11. TlocTpoiiTe npaBUIbHYIO TPEYTOIbHYIO MUPAMUAY U YKAKUTE €€ OCHOBHBIE 3JIEMEHTHI.

Bapmuanr 2
no reme: «MHOrorpaHHUKW

HOBerHOCTB IIpU3MBbI COCTOUT U3

a)

6)
B)

r)

ABYX MHOT'OYT'OJIbHUKOB, PACIIOJIOKCHHBIX B JIBYX PABHBIX INNIOCKOCTAX WU KOHCYHOT'O YHCJIa
napajajicjiorpaMMoOB

ABYX paBHBIX MHOTOYT'OJIbHUKOB U KOHCYHOI'O YHUCJIa TapaJlJICTIOrpaMMOB

JABYX pPaBHBIX MHOT'OYT'OJIbBHUKOB, PACIIOJIOKCHHBIX B JIBYX IINIOCKOCTAX WU KOHCYHOI'O 4YHCJIa
napajjieJiorpaMmMoOB

JABYX PAaBHBIX MHOTI'OYI'OJIbHHMKOB, PacCIlOJIOKCHHBIX B IIapaJlJICIbHBIX INIOCKOCTAX H
KOHCYHOT'O YHCJIa MapajljieJIorpaMMOB

2. IlpaBuipHas mpu3ma — 3TO

a)
6)
B)
r)

[IPU3Ma, OCHOBAaHUEM KOTOPOU SBJISETCS MPABWIBHBIA MHOIOYTOJIbHUK
IIPU3Ma, OCHOBAaHUEM KOTOPOH SIBJIIETCS PABHOCTOPOHHUI TPEYTOJIbHHUK
psiMasi lIpu3Ma, OCHOBAaHUEM KOTOPOU SABJISIETCS IPABUIIBHBIA MHOTOYTOJIbHUK
npsiMasi Ipu3Ma, OCHOBaHUEM KOTOPOU SIBJISIETCS KBAapaT
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10.

11.

BpIcoTOM NpU3MBI HA3BIBACTCS:
a) OTPEe30K, COEAMHSIOUINN ABE BEPIIMHBI IPU3MBI, HE IPHHAUIEKALNE OJHOU I'paHH
0) OTpe30K, COeANHSIONINIA ABE BEPIINHBI, IPHHAUICKALIIE OTHONW I'PaHH
B) PpAacCTOSHHE MEX]y IUIOCKOCTAMU €€ OCHOBaHUM
I) PpaccTOsSHUE MEXy IBYMs OOKOBBIMHU TPaHIMU
[Inomanpe MoJIHOM MOBEPXHOCTH NIPU3MBI paBHA
a) CyMMe IUIoIaau ee OOKOBOM MOBEPXHOCTH U JABYX IUIOIIACH OCHOBAHHIA
0) cymme IuIomaayu ee 00OKOBOM MOBEPXHOCTH U IUIOLIAAN OCHOBAHUS
B) CyMMe€ KBaJpaTOB TPEX €€ U3MEPEHUM
r) CyMMe ILUIOmaeH ABYX ee IpaHen
KonnyecTBo rpaneil 1eCTUYroJabHON IPU3MBI
a) 6
6) 8
B) 10
r) 12
Haumensbliee uncio pedep npu3Msl
a) 9
6) 8
B) 7
r) 6
Bri6epute BepHOE yTBEpKIEHUE
a) MapajuleJenuIies] COCTOMT U3 IIECTH TPEYTroJIbHUKOB
0) TPOTUBOIIOJIOKHBIC TPAHU TAPAIIICIICITHITCIA HMCIOT OOIIYIO TOUKY
B) JMaroHajy napajuleenuIieia NepecekaroTcs U TOUKON IepeceyeHns AeATCs MornoiaM
r) napajuleJenuIne/] UMeeT BCero ecTh pedep
CBOICTBO IMpaMUBbL: €CIU ABE TPaHU MUPAMUIBbI EPIEHIUKYJIAPHBI OCHOBAHMIO, TO UX JINHUSA
[IepECEUCHUs SBIIAETCS
a) BBICOTOM MUPaMUIbI
0) amodemoii mupamMuIbI
B) PaJMyCOM OKPY>KHOCTH, OIIMCAHHON OKOJIO OCHOBAaHUS
I) paanycoM OKPYXXHOCTH, BHUCAHHON B OCHOBaHUE
BeicoTa 60K0BOI I'paHy PaBUILHON HPaMUJIbl, IPOBEIEHHAS U3 €€ BEPIINHBI, Ha3bIBACTCS
a) JUaroHaJIbIo
0) MenuaHou
B) amnodemoit
r) pebpom
[Tnomans 60K0BOM MOBEPXHOCTU MPAaBUIILHON MUPAMU/IBI paBHA
a) TOJIOBUHE MTPOU3BEICHUS IEpUMETPa OCHOBAHU Ha anopemy
0) NIpOM3BENECHUIO IEPUMETPa OCHOBAHUSI Ha aniopemy
B) TIOJOBUHE NMPOU3BEACHUS IIEPUMETPa OCHOBAHUS HA BBICOTY MHPAMMU/IbI
I) MPOU3BEACHHUIO IEPUMETPA OCHOBAHUS Ha BHICOTY MUPaAMUJIbI
ITocTpoiiTe HAaKJIOHHYIO YETBIPEXYTOJIbHYIO MPU3MY M YKaKUTE €€ OCHOBHBIE DJIEMEHTHI.
Kirou k tecty

Bapuanr 1 Bapuant 2
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OLHEHOYHOE CPEJACTBO Ne 2
ITPAKTUYECKASA PABOTA
no reme «MHoxkecTBa. Onepanumu HaJ MHOKeCTBaMI»

HEJIb PABOTbI:

1. KoppektupoBath 3HaHUSI, yMEHUS U HABBIKU 10 TeMme: «MHoxecTBa. Oniepanuu Haj
MHOKECTBAMU». 3aKPENUTh U CUCTEMaTU3UPOBATh 3HAHUS 110 TEME.

2. OnpenenuTh ypoBEHb YCBOCHUS 3HAHUM, OLEHUTD PE3YJIbTAT JEATEIbHOCTH YU-Csl.

OBOPYJIOBAHME: UHCTpYKIIMOHHO-TEXHOJOTUYECKUE KAPThI; MUKPOKAIBKYISATOPHI.

MNOPAAOK BBIIIOJTHEHUSA PABOTbI:

1. U3yunTthb ycnoBue 3aaHU 7Sl IPAKTHUECKONW PabOTHI.

2. OTBETUTH HA KOHTPOJILHBIE BOTIPOCHI.

3. Odopmuts otuet o padore.

BAPUAHTBI IPAKTUYECKOM PABOTHI

1 | A={b,e, Lk t}; B={f 1], p, ¥} 8 A={c,m, n, 0, q}; B={c,d, m, w};
C={. k Lyl:D={i.j.s, tuy, 2}: C={m,n, q}; D={c,m, p}:
X=(An(“)u{8r‘\("): X=(4uB)nC.
Y=(4nB)u(D\C) ¥ =(4nB)u(c\D)

2 | A={a,h,m, 0, 1}; B={j,k, 0,u,y}; 9 A={b,d, 1, p}; B={b,d, e, 1, p,x}
C={g.h.j}: D={g.j. q}: C={k.Lp.t}: D={d. k. 0,p. q. u, v};
X=(4nC)u(DNB), X=(4\B)n(CnD),
Y=(4nB)u(D\C) ¥ =(4~B)u(C\D)

3 | A={c,e,h,n}; B={e, f k, n, x}; 10 | A={a,b,f g 1}: B={c,f. g 15, v}
C={b,c,h,p,r.s}; D={b, e, g}: C={a,g. h i}; D={f w,x};
X=(4\B)n(CuD). X=(4nB)uC,
y=(4nB)u(c\D) ¥ =(4~B)u(C\D)

4 | A={b,f, g, m, 0}; B={b, g, h, 1, u}; 11 | A={b,e,h, L j}: B={e,h L s, w};
C={e,f,m}; D={e, g 1, p,q,u, v}; C={a,b, ).k, I, m}; D={a, h, I, w, x};
X=(4nC)uB. X=(4\C)B,
y=(4nB)u(c\D) Y=(4nB)u(c\D)

5 | A={a,e. f,1}; B={a, b, k. n}; 12 | A={a,b,h,j,1}; B={b,c,h, L, v};
C={e, f,n, 0, w,x}; D={adeoptu}; C={j.k.n,t,z}: D={b, i, k, v, w};
X=(4UB)nD. X=(4UB)NC.
v=(4nB\(cuD) y=(4nB)\(cuD)

6 | A={a, h,k};: B={c.d, h,p,r}; 13 | A={a, d, k,L 0,5}: B={d, e, k, s, u, x};
C={h, i s}: D={c.g.}. v. w}: C={o,p.w}; D={d.n, 1, v, 2};
X=(4UB)nC. X=(A\B)~(CAD),
v=(A~B)\(cuD) v=(AnB)\(cuD)

7 | A={a, b, g. k.m, p}: B={b,e, £ L1}: 14 | A={a . Ln, o}: B={f g o p z}:
C={k, I, w, x}: D={e,j, 0, p, q, u, v}; C={ij,u,wh; D={f hntuyz}
X=(a\B)n(CuD). X=(4nB)uC.
y=(4nB\(cuD) y=(AnB)\(CUD)
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ITPAKTUYECKAS PABOTA

no temMe «CTeneHHas, nokasarejibHasi U Jjorapupmuyeckasi GyHKIH»

HEJIb PABOTbI:

1. KoppekTupoBath 3HaHHs, yMEHHs U HABBIKU 110 TeMe: «CTeneHHas, oKa3aTelIbHas,
JorapupMuUEcKasi U TPUTOHOMETPUYECKHE (PYHKIIMUY». 3aKPEMHUTh U CUCTEMAaTU3UPOBATh
3HAHMA 110 TEME.

2. OmnpenenuTh ypoBEeHb YCBOCHUS 3HAHUHN, OLIEHUTH PE3yNbTaT ACSITEbHOCTH YUaIUXCsl.

OBOPYJOBAHME: HHCTPYKIIMOHHO-TEXHOJOTUYECKHE KapThl; MUKPOKAJIbKYJIATOPbI
(KOMIIBIOTEPHI).

HOPAJOK BBIIIOJIHEHUSA PABOTDI:

1. U3yunTth ycnoBue 3aaHni 7151 IPAKTHYECKONW PabOTHI.
2. OTBETUTH HA KOHTPOJIHHBIE BOMPOCHI.

3. Odopmuts otuet o padore.

BAPUAHTHI IPAKTUYECKOM PABOTbHI

Bapmuanr 1.
2x+1

1.Haiitu obnacts onpeaeneHus pynkuuun y =1g *— 1

2.Yka3zaTh MHOKECTBO 3Ha4eHHI QyHKIMNY = sin3x + 5

3. Iloctpouts rpaduky GyHKIHMIA: y=Xx°, y= log, x , y=c0s3x
Bapuanr2.

2x+ 8x”
1. Haiitu oGnacth onpeaeneHust pyHkuuu y = Ig 2x—1

2.Yxa3aTh MHOKECTBO 3HAUeHUH QyHKIIUNY = cos 5x + 1

3. Ioctpouts rpaduku GyHKIMIA: y=x*, y= logo,s X , y=sinx
Bapuant3.
54— 6x°

1. Haiiti o6macts onpesenenus gynkmmn y =1lg 4%+ 7

2.YKxa3aThb MHOXKECTBO 3HAUeHUH QyHKIUNY = sin3X -2

logix
3. Ioctpouts rpaduku GyHKIMIA: y=X°, y= 2, y=-3C0SX

Bapuant4.
8x' -2

1. Haiitu o6nacte onpeaeneHust pyHkuuu y = Ig 3-x

2.Yxa3aTh MHOXKECTBO 3HAUeHUH QyHKIIUNY = sin4x -1
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3. TTocTpouTs rpadukn GyHKIWMI: y=X°, y= logs x , Y= 082X

KoHTpoJLHLIE BOIPOCHI.

1. Jlaiite onpenenenue creneHHoi Gpynkuuu. IlpuBeanre npumepsi.
2. laiiTe onpeneneHue nokasarenbHoi Gpynkun. [lpuBeaure npumepsl.
3. aiiTe onpenenenue nsorapudmudeckoit pynkiuu. [IpuBeaure npumepsl.

4. ChopmynupyiiTe CBOMCTBA: a) CTEIICHHOM; 0) TOKa3aTeIbHOM; B) JorapuMUIeCKOn
GyHKIHIH.

5. Kakue pyHKIuu Ha3bIBalOTCS] TPUTOHOMETPUUYECKUMHU?

6./laliTe onpenencHue: a) cuHyca; 0) KOCMHYCAa; B) TAHTEHCA; T') KOTAaHT€HCca JII000To yria.

7. Kakue 3HaKM B KOOPAMHATHBIX YETBEPTAX UMEIOT QYHKLUU: a) sinx; 0) cosx; B) tgx; I') ctgx.
8. Kakue Tpuronomerpuyeckue (GyHKIMH SBISIOTCS: ) YSTHBIMU; 0) HEUETHBIMU?

9. Kakve HauMeHbIIIHE MOIOKUTEIbHBIC IIEPUOIBI UMEIOT (QYHKIIMHU: a) SinX; 0) cOosX; B) tgX; I)
ctgx.

10. KakoBa oGmacte onpezenenue GyHKIMH: a) SinxX; 0) cOSX; B) tgX; I') ctgx.
11. KakoBa o6macth 3HaueHus: GyHKIHMH: a) sinX; 0) cosX; B) tgX; I) ctgx.

12. Iepeuncaure criocoObl 3aaHust (QYHKIIHH.

13./1atiTe onpenencHue rpaduka GyHKITHH.

14. TlepeurcnuTe OCHOBHBIE TUITBI ITPe0Opa3oBanus rpaguKkoB (HyHKIHH.

ITPAKTUYECKAS PABOTA

1o teme «OyHKIUH, HX CBOMCTBA U I'Pa@UKH»

HEJIb PABOTHI:
1) O6061muTh TeOpeTHUecKHe 3HaHUA 110 TeMe: «DyHKIMU, CBOWCTBA U TPaPUKN».

2) PaccMoTpeTh anropuTMbl petieHnit 3anannii teme « QyHKIMM, CBOMCTBA U IpaUKU», peIIUTh
3a/1a4ul.

OBOPYJIOBAHME: MHCTpYKIMOHHO-TEXHOJOTUYECKHUE KapThl; MUKPOKAJIBKYJISTOPBI.
MNOPAAOK BBIITOJTHEHUSA PABOTDI:

1. U3yunTtsb ycnoBue 3aaHUi 17151 TPAKTHUECKON PabOTHI.

2. OTBETUTH Ha KOHTPOJIbHBIE BOIPOCHI:

3. OopmuTh oTUET O padoOTE.

BAPUAHTBI IPAKTUYECKOM PABOTHI

Bapuant-1

1. TloctpouTs rpaduky GyHkmuii: y=x2; y=x2-3; y=(x+2)?

2. BolscHUTS, ABIseTCS U QYHKIMS y=X-X° U8THOH, HEUSTHOH MM IPYTO.

3. Manbl pynkuuu f(x)= ﬁ u g(t)=3t>+1. Haifaure dynxmio f(g(t)).
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4. Haiinute QyHKIMIO 0OpaTHYIO 1aHHOW (QyHKIMU y=6X-7

5. Beruncnure: f(-2), eciu f(x)=x3+5

Bapuant-2

1. TToctpouts Tpadmkn GyHKIWMIL: y=X2; y=x°+3; y=(x-2)?

2. BolscHuTS, sBsercs mu QyHKius y=x°-x* uéTHO, HeusTHOMH MK APYTOiA.
3. Jlans pysximu f(x)=x?+5 u g(t)=t+4. Haiiaure gynxumo f(g(t)).

4. Haitnute GyHKIMI0 00paTHYIO JaHHON GyHKIMK y=5X+13

5. Berunciure: f(-2), eciu f(x)=x3+5

KoHTpOJIbLHBIE BOIIPOCHL.

1. Maiite onpenenenue ¢pynkuuu. [IpuBenuTe npuMepsl map NepeMEHHBIX BETUYMH, CBSI3aHHBIX
MEXy COO0H HEKOTOPOH (PyHKIIMOHAILHON 3aBUCUMOCTBIO.

2. Ilepeuncnure criocoObl 3aAaHus GYHKINU.

3. Jlaiite onpeneneHue rpaduka GyHKITHH.

4. Ilepeunicante OCHOBHBIE THITBI TPe0OPa30BaHuUs rPpadMKOB (HYHKITHH.

5. Jlaiite onpeneneHue GyHKIMHA HETTPEPHIBHOM Ha OTPE3KE U HEMIPEPHIBHOI B TOUKE.

6. [laiiTe onpeneneHue: a) BO3pacTarolieil; 0) yObIBaloIIeH; B) CTPOrO MOHOTOHHOM; T')
HEBO3pacTarollei; 1) HeyObIBAIOIIEH; €) MOHOTOHHOM; 5K) OTPaHUYCHHON CHU3Y; 3)
OTrpaHUYEHHOM CBEPXY; M) OTPAaHUUEHHOM; K) YETHOM;

J) HEYETHOM; M) IEPUOJUUECKOM; H) CII0KHOI; 0) 00paTHON PyHKLINH.

ITPAKTUYECKAS PABOTA

mo TeMe «HHTeraJ’I " €ro NPpUJI0KCHUN»

HEJIb PABOTBI:
1) O6061muTh TeOpeTHUECKHE 3HaHUS 110 TeMe: «HTerpan u ero NpuiIoKeHUs».

2) PaccMoTpeTh anropuTMbl pelieHuit 3ananuii teme «MHTerpan u ero npusaoKeHus», pelnTh
3a/1a4u.

OBOPYJIOBAHME: MHCTpYKIMOHHO-TEXHOJOTUYECKHUE KaPThl; MUKPOKAJIBKYJISATOPBI.
MNOPAAOK BBIITOJTHEHUSA PABOTDI:

1. U3yuntsb ycnoBue 3aaHui 17151 TPAKTHUECKONW PabOTHI.

2. OTBETUTH Ha KOHTPOJIbHBIE BOIPOCHI:

3. OopmuTh oTUET O padoTE.

BAPUAHTBI IPAKTUYECKOM PABOTHI.

Bapuanr 1.

Flx)= x?+3x+1

N o s
1. SIBnsiercst mu pyHKLUSA nepBooOpa3Hoi U1t PyHKIMH flx)=2x+43 o Ro
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2. st pynxmn f (X) =3-x* —6-X Haiinute nepooOpasHyro, rpaduk KOTOPOi POXOAUT

4epe3 TOUKY M(L4) .

XS

2 2 8
3
3. Beruncnure uHTErpaibl:  a) Ixz -dx b) .[— -dx ) J‘\slxz -dx .
1 1 1
4. Haittu mutomaab GUrypsl, OrpaHUYeHHON IMHUAME: X= -1, X= 2, ockio OX u nmapabomnoi
2
y=6+x

Bapuanr 2.

4
PR x -

Flx|]=——+35x+1 Flx)

1. SIBnsiercst mu pyHKUUSA 4 nepBo06pasHoi s GpynKuu -

Ha R?

3 -
=—x +2

2. st pyrxun | (X) =5.x" —6-X HaiiauTe nepBoobpasHyto, rpadHK KOTOPOil IIPOXOIHT
4yepes TOUKy M(-La)

2
3. BbluucauTe HHTETpabl: a) Ixz-dx b)
O

P C— N

8
%-dx C) ﬁ/x—“-dx.
1

X
4. Haiitu nomaas GUTYpEI, OTpaHMYEHHON THHIAME: y=x>+1, x= -1, x=1

Bapuanr 3.

Flx|=x"—x

T
1. SABnsercs nu GyHKIUSA nepBooOpa3zHoi s GyHKIHH flx)=2x-1 Ha R?

2. s pynxuun f (X)=—4-x°—4 Haiiure neppoo6pasHyto, rpaduK KOTOPOH IPOXOIUT Uepes

oKy M\ Z4)

2 4 8
3. Beruncnure uHTErpaibl: a) J. x>-dx b) J. % -dx ) J.Q/; -dx.
a

-2 1X

4. Haittu momaas GUTYpEI, OTpaHHUEHHON THHUAME: y=4X - X2, y=0

Bapuanr 4.
S | _ x 1
Flx)]=——sinx flx)=———cos x
1. SABnsgercs nu GyHKUIUSA x nepBooOpazHoM s QyHKIUU x
Ha R?

2. 1nsa pynkimn | (X) =3-Xx"—6-X—1 HaiimuTe nepBoodpasHyIo, rpaduK KOTOPOIl MPOXOJUT

4epe3 TOUKy M(-13)

2
3. Bouucinute HHTETpajbl: ) JXS-dX b)

b X

P C—

3 8

—-dx ¢) I\?’/xS -dx
-8

4. Haittu momaas GUTYpEI, OTpaHMYEHHON THHIAME: y=6X - X2, y=0

IMPAKTUYECKASA PABOTA

no reMe «O0beMbl MHOTOTPAHHUKOB M TeJl BPallleHUsD)
HEJIb PABOTBI:
1) O6061muTh TeOpeTHUecKHe 3HaHUs 10 TeMe: «OObeMbl MHOTOIPAaHHUKOB U TEJ BPALLEHUS».
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2) PaccMoTpeTh anropuTMbl pereHuit 3aganuii Teme «O0beMbl MHOTOTPAaHHUKOB H TEJ
BpaIllEHUs», PEIINTh 3aJa4uH.
OBOPYJIOBAHME: MHCTPYKIIMOHHO-TEXHOJOTUYECKUE KaPThl; MUKPOKAJIbKYJISTOPHI.
MNOPAAOK BBIIIOJTHEHUSA PABOTDI:
1. U3yunTth ycnoBue 3aAaHUAN 17151 IPAKTHYECKONW PabOTHI.
2. OTBETUTH Ha KOHTPOJIbHBIE BOMPOCHI:
3. OdopmMuts oTueT 0 padore.
3agauya 1. Haiigute 06beM IpsIMOYroJIbHOTO Hapajlieienurea no TpéM ero 3MepeHusIM, paBHbIM
3cMm, 4 cMm, S cM.
3agauya 2. CKOJIBKO HYXXHO pabouux JJIs IepeHoca 1yooBoH OalKu pazMepom
6,5 M x 30 cm x 45 nm? Kaxapriit pabounit MmoxeT moausaTh B cpeaneM 80 kr. [ImotHocTs myda 800
Kr/cm,
3agaya 3. Macca 4yryHHOI nupamMu/ibl ¢ KBaJipaTHBIM OCHOBaHUEM paBHa 540 r, BbicoTa paBHa 6
cM. BerunciuTe IIMHY CTOPOHBI OCHOBaHHMS. IIIOTHOCTE uyryHa 7,5 T/cM®.
3agaua 4. O1HO U3 caMbIX IPaHIUO3HBIX COOPYKEHUMN APEBHOCTH — HpaMuaa Xeorca — UMeeT
(dhopmy ITpaBUIILHOMN YE€THIPEXYTOJILHON TUPaMH bl ¢ BEICOTOH 150 M 1 60k0BBIM pedpom 220 M.
Haiigure 06beM upaMu/sl.
3agaya 5.BpIuMCINTE BMECTUMOCTh Bellpa, UMEIOLIEro GopMy yCEYEeHHOTO KOHYCA, €CIH JUaMeTp
nHa paBeH 18 oM, quamerp otBepcTHs 35 cM, a rinybuHa 38,5 cm.
3apaua 6. /{uamerp cBuHLoBOro mapa paseH 30cm. CKOJIbKO HIAPUKOB, IUAMETPOM 3CM, MOKHO
c/lenaTh U3 3TOr0 CBUHIA?

ITPAKTUYECKAS PABOTA

no teme «UTorosoe MMOBTOPECHHUE KypCa MaTEMAaTUKW>

OtmeTka H Yucno 6amioB, HEOOXOAUMOE IJISl TIOTYIECHHUSI OTMETKH

| |
| «3» (YIOBJIETBOPUTEIHHO) H 9-14 ‘
| «4» (xopor11o) H 15-21 ‘
| |

«5» (OTIMYHO) H oomee 21

Oo0s3aTeIbHas YACTh

IIpu BeImoTHeHNHU 3agaHuil 1-3 3anMIIKMTEe X0 pPelIeHUusI M MOJIYy4YeHHbINH OTBET.
1. (1 6amn) Haiinure kopens ypaBHenus 2 1> = 16.
log , 427

2. (1 6amn) Haiinure 3Ha4eHHE BBIpAXKEHUS - -
3. (1 6amm) Terpanp crout 20 py6reii. Kakoe Haubosbliee YuCiI0 TaKUX TETPaaei MOXKHO
Oynet kynuTh Ha 350 py0Osieit mocie MoHMKEeHHs [IeHbI Ha 25 %.

IIpu BbINOIHEeHUU 3a7aHuii 4-7 3anUIINTE NOJYYEHHBIH OTBET.

4. (1 6ann) Ha pucynke (cMm. HUke) u300paxkeH rpaduk GpyHKIUN y=/flx) , OIIPEJICTICHHON Ha
uHTepBasie (-7; 7). Onpenenure KOIUYECTBO LENIBIX TOYEK, B KOTOPHIX MPOU3BOIHAS
(YHKINU MOJT0KUTEIbHAS.
5. (1 6amr) Onpeaenute HAaMMEHbBIIEE U HAMOOIbIIIEE 3HAYCHHS (DYHKITAN.

6. (1 6amn) [pu kakux 3HaueHusx x, f(x) > 0.

7. (1 6ayn) [pu xakux 3HaueHusx x, f(x) < 0.
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IIpu BhInoIHeHNM 3a1aHui 8-12 ykakuTe X0/ pellleHus1 ¥ 3alMIINTe MOJy4YeHHbIH 0TBeT.

—
[

[
Lad

8. (1 6amm) Haligure 3HaueHue cos a, €CIIA U3BECTHO, UTO Sin o = ua € I verBepTH.

. ki
2 sin( _T+7) =1
9. (1 6amn) Pemuts ypaBHEHME -
10. (1 6ayun) Pemmmre ypaBuenue logs (2 - 2x ) = 2logsz 4.

11. (1 6ann) CtpoutenbHoi pupme HYKHO mpuodpect 79 KyOOMeTpoB MeHOOETOHA Y OAHOTO
U3 TpeX MOCTaBMIMKOB. CKOJIBKO MPHUAETCS 3aIJIaTUTh 32 CaMYI0 JEIIEBYIO

MOKYIIKY € 10CTaBKO# (B pyOsisix)? LIeHsl U ycinoBUs JOCTaBKH NPUBEEHBI B TAOIUIIE.

CroumocTh CroumocTh
[TocraBuuk | meHoOeToHa (pyo. JIOCTaBKH (B JlononHuTtenbHbIe yCIOBUS
3a 1 M) py6.)
A | | -
[Tpu 3aka3ze Ha cymmy OoJiblie
b 150 000 py6. mocraBka
OecruiaTHO
B ITpu 3akaze 6omee 80
M ocTaBka GecraTHo
3
12. (1 6amr) B tpeyronsauke ABC AC = BC, AB =6, Cos A = 5 . Haitaute BeicoTy CH.
MPAKTUYECKAS PABOTA

o TeMe «JieMeHTbl KoOMOMHATOPUKHU. Teopust BeposiTHOCTEH»

HEJIb PABOTbI:

1. KoppektupoBaTh 3HaHUs, YMEHUsSI U HaBbIKK 1O TeMe: «KomOuHatopuka. Teopust
BEPOSITHOCTEWN». 3aKPEMUTh U CUCTEMATU3UPOBATh 3HAHUS 10 TEME.

2. OnpenenuTb ypoBEHb YCBOEHUS 3HAHUH, OLIEHUTH PE3YNbTaT ACSITEIbHOCTH yU-Col.
OBOPYJIOBAHME: MHCTpYKIMOHHO-TEXHOJOTUYECKHE KapThl; CIIPABOYHBIA MaTepHa 1o
TEME, MUKPOKAJIbKYJIATOPBI.

MNOPAAOK BBIITOJTHEHUSA PABOTDI:

1. U3yunTth ycnoBue 3aaHui 7151 IPAKTHUECKOU PabOTHI.

2. OTBETUTH Ha KOHTPOJIbHBIE BOIPOCHI.

3. Odopmuts otuet o pabore.

BAPUAHTBI IPAKTUYECKOM PABOTHI

Bapmuanr 1.
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1. CkonbkuMu cioco6amM MOKHO BbIOpaTh B Tpyrme u3 20 4eaoBeK YeTBEPHIX Ha 4 TOJKHOCTH?
2. bpomensr 2 urpansHbIX KyOnka. KakoBa BeposSITHOCTB TOTO, YTO Ha IMEPBOM KOCTH BBITIAIO
YKCIIO 2, @ HA BTOPOM — HEUECTHOE YUCIIO0?

3. BeposTHOCTB MoOMaaaHus 1o Ueau Py OJHOM BBICTpEJIE y epBoro opyaus pasHa 0,5, y
BTOporo — 0,6. HaiiTu BeposITHOCTB TOT0, YTO I10 LIEJIH MOMAAET XOTsI ObI OJTHO OpY/IHE MOCe
TOT0, KaK 00a CIEJal0T MO OJTHOMY BBICTPEIY.

Bapuant 2
1. CKOJIbKUMH c1OCO0aMU MOKHO IIOCTABUTH HA IOJIKE 8 KHUT?

2. bpomensr 2 urpanbHbix KyOnka. KakoBa BeposSITHOCTH TOTO, UTO Ha MIEPBOM KOCTH BBITIAJIO
qucio 1, a Ha BTOpOM — HEYECTHOE YnUCI0?

3. BepoaTHocTh nonaganus o Leid NPy OJJTHOM BBICTpesie Y epBoro opynus pasHa 0,4, y
BToporo — 0,8. HaiiTu BeposSITHOCTB TOT0, YTO I10 LIEJIH MOMAAET XOTsI ObI OJTHO OpY/IHE MOoce
TOT0, KaK 00a CIENAl0T MO OJTHOMY BBICTPEIY.

Bapuanr 3
1. CkonbkuMu criocobamMu MOKHO BbIOpatTh B rpymme u3 30 4eaoBek Tpoux Ha 3 TOHKHOCTH?

2. bpomensr 2 urpanbHbIX KyOnka. KakoBa BEposSITHOCTB TOTO, YTO HA IMEPBOM KOCTH BBHITIAJIO
YHCIIO 3, @ Ha BTOPOIl — HEUECTHOE YU CIIO?

3. BepoaTHocTh monaganus Mo e Mpy OJTHOM BBICTpesie Y epBoro opyaus pasHa 0,3, y
BToporo — 0,8. HaiiTu BeposSITHOCTB TOT0, YTO I10 LIEJIH MOMAAET XOTsI ObI OJTHO OpPYIHE MOCe
TOT0, KaK 00a CIETAl0T MO OJTHOMY BBICTPEIY.

Bapuant 4
1. CKOJIBKUMH CIIOCOOaMM MOKHO TOCTAaBUTH HA TToke 10 xuur?

2. Bpomensl 2 urpainbHbIX KyOnka. KakoBa BepOsSTHOCTB TOTO, YTO Ha MEPBOM KOCTH BBHIIAJIO
ymciio 6, a Ha BTOPOIl — HEUECTHOE YU CIIO?

3. BeposiTHOCTB MOIIaqaHus 110 LIENU TIPH OJJHOM BBICTpEIIe y epBoro opyaus passa 0,1, y
BTOporo — 0,9. HaiiTi BEpOSTHOCTB TOTO, YTO IO LIEIH MOMAAET XOTs ObI OTHO OpYAUE MoCie
TOT0, KaKk 00a CJeTaloT 10 OHOMY BBICTpEIY.

KoHTpoJibHbIC BONPOCHI.

1 . ChopmynupyiiTe onpenencHus: a) pa3MenIeHus; 0) COYeTaHus; B) IEPECTAHOBKH.

2. 3anumute GOpMYIIBI I BEIYUCIEHUS: a) pa3MelleHus; 0) coueTaHusl; B) IEPECTaHOBKHU.

3. JlaiiTe KJaccUUECKOe OIpeieIeHHE BEPOSITHOCTH COOBITHSI.

4. ITpuBeaute npuMepbl COOBITUIN, KOTOPBIE B YCIOBUSX JAHHOTO ONbBITA SBIISIOTCS

1) cny4aiiHbIMH; 2) TOCTOBEPHBIMU; 3) HEBO3MOXKHBIMU. KaKkoBbI BEpPOSITHOCTH 3TUX COOBITHII?

JOMAIIHAA KOHTPOJIBHASA PABOTA
10 TeMe «BeKTopbI B IPOCTPAHCTBE»

Bapuanr 1.
1. Maust Toukn A (3; — 1; 2) u B (5; 1; 1). Haiinure:

AB . 6) |_AB| _

a) KOOpAWHATBI BEKTOpa

2. J1aHbI BEKTOPHI a -=2;3;DHmum b (4; - 1; 2). Haiiaure:
a) KOOpJMHATHI BEKTOpA 2 d_ b ;

0) mpu KaKkOM 3HaYEHUHU ) U Z BEKTOP ¢ (8; v; ) m BeKkTOp a KOJUIMHEApHBbI?

3. HaﬁﬂHTe CKaJBIpHoe HpOI/I3Be)IeHI/Ie BeKTOpOB d nu b , CCJIN:
—_ —_ 1
03@-41.2 @210 =3 Pl cos (@D) 5.
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4. Haiiiute 3HadeHre M, Tpu KOTOPOM BEKTOPbI Ay b MEePIECHANKYISPHBI, €CIIN a (2; —4; m), b

(3;-1;5).

5. Haiinure cos Bj mexay BekTopamu d (2;3;—1m b (3;-1;2).

Bapuanr 2.
1. Jausl Touku A (3; — 1; 2) u B (5; 1; 1). Haitnure:

BA . 6) |_BA| _

a) KOOpJIMHAThI BEKTOpa
2. J1aHbI BEKTOPHI d -2;3;DHmu b (4; - 1; 2). Haiiaure:
a) KOOPJIMHATHI BEKTOpa 443 b ;

0) Mpy KaKOM 3HAYEHUH ) U Z BEKTOP ¢ (8; y; 2) u BekTOp b KOJUTMHEApHBI?
3. HaiiguTe ckansipHOE NpOU3BEICHUE BEKTOPOB Ay b , €CIIH:

a b 3 b ab
nac231).PCc1 146 @ 1B _ 5 o5 (@B) 1.

4. HaiiguTe 3HaueHuEe M, IpU KOTOPOM BEKTOPHI Ay b NEPIECHANKYIIIPHBL, €CIU a (3; 2;-1),
(2; m; —2).

5. Haiinute cos Dj Mexay BekTOpamu a (3;2;-Dm b (-1;2;3).

Bapuant 3.

1. Naust Toukn A (3; — 1; 5) u B (4; 1; 3). Haiinure:
AB 6) |AB|

a) KOOpJIMHATHI BEKTOpa

2. JlaHbl BEKTOPBI d (3;-4;2)m b (~2; 1; 6). Haiigure:
a) KOOPJIMHATHI BEKTOpa 2 a,b ;

0) pH KaKOM 3HAYEHUU X U J BEKTOP ¢ (x; y; 5) u BexTOp a KOJUIMHEAPHBI?
3. HaiinuTe ckansgpHoe Npou3BeeHUE BEKTOPOB Ay b , ECIIH:
— — 1
a b a b ab)_7
)33 -1 2),’5(2; 3;-4),0) lal =2,| |=3, cos( )=?
a_b

4. Haiiaure 3HaYeHUE M, TPU KOTOPOM BEKTOPBI = ¥ ~ MEPIECHIUKYIISPHBI, €CITH a (3;-1; m),
b @ 43)
5. Haiinure cos Dj mexxay BekTopamu d ~1;2;3)m b (2;-1; 3).

Bapmuanr 4.
1. Hausl Touku A (3; — 1; 5) u B (4; 1; 3). Haitnure:

BA .6) |_BA| _

a) KOOpJIMHATHI BEKTOpa

2. JlaHBI BEKTOPHI a (3;,-4;2)m b (—2; 1; 6). Haitnure:
a) KOOpJMHATHI BEKTOpa 4.3 b ;

b

0) Ipy KaKOM 3HaYEHUHU X U Y BEKTOP ¢ (>; v; 5) 1 BEKTOp ~ KOJUTMHEAPHBI?

3. Haiigute CKaJIApHOC MMPOU3BCACHUC BEKTOPOB a )41 b , €CIIN:

0324 P2 130 Al Ib] _ 3, cos E‘TE) =0,2
a b

4. Haitnute 3HaueHue M, Mpyu KOTOPOM BEKTOPBI ~ ¥~ NEPIEHAUKYISPHBI, €CIU a (3; 2;-1),
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JE_](m; 3;1).

5. Haiinure cos Bj mexay BekTopamu a (3;-1;2)m b (3;2;-1).

JOMALIHAA KOHTPOJIbBHASA PABOTA
1o teMe «OyHKUMH, X CBOWCTBA U rpaduKmu»

Bapuanr-1
1. THoctpouts rpadukn GyHKIMiL: y=x2; y=x° -1; y=(x+3)?

2. BEISICHUTD, SIBIISIETCSA JIU Kiwst y=x*-x° 4ETHOI, HeUETHOMN MM IPYTOIA.
b 9

3. Hanbl pyskun f(x)= Zﬁ u g(t)=3t%-5. Haiingure dynkmmo f(g(t)).
2

4. Haiinure GyHKIMIO 00paTHyIo JaHHON QyHKIMH y= 3 X-12

5. Borunciure: f(-12), ecim f(x)=x?-9

Bapuant-2
1. TToctpouts Tpaduxu Gynkmuii: y=x?; y=x>-2; y=(x-3)?

3

2. BBISICHUTD, SIBIISIETCSA U KITUA =x2-x3 4&THOM, HEUETHOI WU OPYTOU.
5 y= 5 yr

3. Maubl ¢pyukuu f(X)= Sv{_x u g(t)=4t>+5. Haiinure dpynxmmmo f(g(t)).
1

4. Haiinure GyHKIMIO 00paTHYO JaHHON QyHKINHM y= 3 x+12
5. Beraucnure: f(-2), eciu f(x)=x>-18

O EHOYHOE CPEJACTBO Ne 3
CO3JIAHUE M 3AIIIUTA SJIEKTPOHHOM MPE3EHTAIIUU

ONEeKTpOHHasl Mpe3eHTalMsl — 3TO T'PYNIIOBOE HCCIIEOBATEIbCKOE 3aJaHKe. DIEKTPOHHAs
npe3eHTalus pa3pabareiBacTCsl rpymmnoil cryaeHToB (2-3 den.) B mporpamme MS PowerPoint B
COOTBETCTBHH C METOJNYECKIMH PEKOMEHIAIUSIMH TT0 €€ TOATOTOBKE.

B mpomecce paboTel Haj Mpe3eHTalueil CcTyJaeHTaM Heo0XOAWMO CIIAHMPOBATh
nHGOPMAIMOHHBIA TIOUCK. PekoMmeHmyercsi Bocmoib3oBatbesi DepepalibHBIM TOCYAapCTBEHHBIM
0o0pa3oBaTeNbHBIM CTaHIAPTOM IO CHEIHATbHOCTH, H3YyYMTh TEXHMYECKYIO JIUTEeparypy H
COBpEMEHHBbIE Hay4dHblEe pa3paboTKu B obOiactu Oynymiedl npodeccnoHaTbHOM JAedaTeIbHOCTH,
aKTyaJbHYI0 HOPMAaTUBHO-IIPABOBYIO IOKYMEHTALIMIO MO CIEIUAIbHOCTH, a TAK)XKe CaMOCTOATEIBHO
no100patTe JIMTepaTypy U Jpyrue HCTOYHUKH, B TOM uncie MHTepHeT-pecypehl.

[Tocne m3yueHHs UCTOYHMKOB M OTOOpa MaTepuala MO BBIOpaHHOH Teme HHGOpMalHUIo
HEOOXO/IMMO CHUCTEMaTH3UpOBaTh. B Tpe3eHTanuio MO 3aJaHHI0 TPENoJaBaTelsl CTYIEHTHI
BKJIIOYAIOT TEMATUYECKUE MaTepHasIbl M MPEJICTABIISAIOT UX Ha 3aIIUTY.

ONEeKTpOHHAs NpPEe3eHTalus CAAETCS NPENnoAaBaTeNl0 B yKa3aHHbIE UM CpPOKHU. 3allura
MPE3eHTAIlMM MPOBOAMUTCSA B YCTHOM (popMe B pamMKax TeopeTH4ecKux 3aHsATHid. [Ipu moaroroBke
BBICTYIJICHHS 110 TMPE3CHTAllMM CTYIEHTaM MOXHO PYKOBOJCTBOBAaThCS PEKOMEHAALMUSAMHU K
MOATOTOBKE YCTHOTO COOOIIICHHMS.

OneHka »5SJIEKTPOHHOM TNpPEe3eHTAllMHd OCYIIECTBIIAETCS IO CIEAYIOIIUM KpPUTEPHUSIM:
COJlepKATeNIbHBIA,  JIOTUYECKUM,  PEUYEBOM,  TCUXOJIOTHYECKUH,  COONIOJEHUS  JTU3aliH-
sproHoMuyeckux TpeOoBaHuil. [Ipu mHpoBeneHHMH KOHCYNIbTAlMi M Ha 3allUTe MpPe3eHTAlUU
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npenoaaBaTcito HCOGXOI[I/IMO 06paTI/ITI> BHUMAHHC Ha BKJIAJ KaXIOrO CTYACHTA B BBLIITOJIHCHHC
IpYIIoBOIro 3aaaHusA, €ro aHajlnu3 pe3yIbTaTOB CBOCH JACATCIIBHOCTH MW OCO3HAaHHUsA CTCIICHU
HepCOHaHBHOfI OTBCTCTBCHHOCTH.

TeMbl pe3eHTALMIA.

Hcropus pa3Butus yucia

WuTerpai u ero npuMeHeHue

[{unuHap U KOHYC

Meps! 1yiuHBI 1 00beMa Ha Pycu
DneMeHTHl KOMOMHATOPUKU

DIEMEHTB MAaTEMATUYECKON CTaTUCTUKA

S wdE

OIEHOYHOE CPEJACTBO Ne 4
PE®EPATUBHOE 3ATAHUE

dopma BbINOJHEHHS 3aIaHUA: BHEAYTUTOPHASI CAMOCTOSITEIbHASL pab0Ta CTYICHTOB.
B nepuon nanucanus pedeparoB npemnojgaBaTesib NPOBOIUT UHIWBUIYaTbHbIE KOHCYIbTAIIUU IS
CTYJICHTOB

Bpemst Ha BbIIOJIHEHHE: 8 YACcOB

HNHcTpyKIUA 1)1 CTYI€HTOB

VYBakaeMble CTYI€HTHI!

Pedepar BbIONHACTCS B COOTBETCTBUU C METOJUYECKUMHU PEKOMEHIAIUSAMHE TI0 €T0 BBITIOJIHEHUIO,
odopmiisiercs B OyMa)KHOM BapHaHTE B COOTBETCTBUU CO CTaHAAPTOM TEXHUKyMa U CHACTCS
IIPENOIABATEIIO B YKa3aHHBIE UM CPOKH.

B mpouecce paboTsl Haa pedeparoM CTyaeHTaM HEOOXOAMMO CIUIAHHPOBATh MH(POPMAIMOHHBIH
nouck. PexomeHayeTcst BOCHOb30BaThesi DenepanbHBIM TOCYIApPCTBEHHBIM 00pa30BaTEbHBIM
CTaHAApPTOM IO JaHHOW CHEUUAJIbHOCTH, HM3YYUTh CTAaTbU [0 COOTBETCTBYIOIIMM pa3jeiiaM,
TEXHUYECKYIO JINTEpaTypy U COBpPEMEHHbIE HayyHbIe Pa3paOOTKU MO CHEIHAJbHOCTH, a TAKXKe
CaMOCTOSITENTLHO MOA00PATh JIUTEPATYPy U APYTrUe UCTOYHHUKH, B TOM uncie HTepHeT-pecypChl.
3ammra pedepata TPOBOIUTCA B YCTHOM (opMe B paMKax TeopeTHueckux 3aHsaTuid. [1o sxemanuio
CTYJICHTa 3alllUTa MOXET COMPOBOXAAThCA SIEKTPOHHOHN mpeseHTanuen. [Ipu ouenke pedepara
IIPUHUMAIOTCSI BO BHUMAaHHE €ro0 MCCIIEIOBATEIbCKUI XapakTep, I'PaMOTHOCTb H3JI0KEHHOTO
MaTepuaa, oJHOTa PACKPBITUS TEMBI, HAINYHE 0OOCHOBAaHHBIX BBIBOJOB U €ro 0(hopmIIeHHE.
Tembl pedeparToB

Ponb MaTeMaTHKU B COBPEMEHHOM 00I11€CTBE

Maremaruka BOKpYT Hac

[IpumeHeHne KOMIUIEKCHBIX YHCEN B Pa3HbIX 00JacTSIX HAyKH U TEXHUKHU

HcTopust npouCcX0oXIECHNS U Pa3BUTHS MIOHATUS KOPHS

WcTopust npoucxoxaeHus U pa3BUTHS MOHATHUSA Jorapupma

[Tpumenenue GyHKIMN 17151 ONMCAHUS M aHAJIN3a 3aBUCUMOCTH PA3JIMYHbIX BETMYUH
HcTtopusi TpUTOHOMETPHH €€ POJb B U3yUYEHUH €CTECTBEHHO-MaTeMaTHUYECKUX HayK
Crapble U cOBpeMeHHbIE 0003HAYEHUS U CUMBOJIBI B TEOMETPHH

[TapannenbsHoe IPOEKTUPOBAHNE U €rO CBOMCTBA

0. 2Kussb u TBOpUecTBO Dilsiepa

1. Xwusnsb u TBopuectBO ['aycca

12. Hcropus nmpONCXOXKACHUS TEOPUU BEPOSITHOCTEH.

13. ®opwmyna . bepnymiu u ee npuMeHEeHHU.

RBOoo~NoORwNE
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4. IlporpaMmma npomMe:KyTOYHOM aTTEeCTAIUN CTYACHTOB
no yueonomy npeamery BJ1.06. «Martematuka

[TpomexxyTounas arrecranus o aucuumumae bJ1.06. «Maremartuka» npoBoauTcs B Gpopme
9K3aMeHa. DK3aMeH — 3T0 (opMa MPOMEKYTOUHOTO KOHTPOJIS, LIEIbI0 KOTOPOU SIBIISIETCSI OLIEHKA
TEOPETUYECKMX 3HAHUN U MPAKTUYECKUX HABBIKOB, CIOCOOHOCTH CTYJEHTa K MBIIUICHUIO,
npuoOpeTeHNe HaBBIKOB CAMOCTOSITEILHON PabOThl, yYMEHHUE CHHTE3UPOBAThH MOJYYCHHBIC 3HAHUS U
MPUMEHSITh UX MPU PEIICHUHU MpaKTHUeCKuX 3a1ad. [Ipu nmpoBeneHUN mpoMeXyTOUHOM aTTecTaluu
B (opMe DIK3aMEHa YpPOBCHb OCBOCHHS OIICHHBACTCS OIICHKAMHU: «OTIUYHO», «XOPOIIOY,
«yIOBJIETBOPUTEIILHO», «HEYAOBICTBOPUTEILHOY.

[Ipu npoBeneHUU MNPOMEKYTOUHOM ATTECTAIMU HCHOJB3YIOTCS CIEAYIOIINE OIEHOYHbIC
CpelIcTBa:

— JK3aMEHALIMOHHBIE OUJIETHI.
DK3aMEHAIMOHHBIC OWJICTBI O(QOPMIISIOTCS IO YCTAHOBJICHHOMY OOpa3lly W XpaHATCSA B
METOIMYECKOM KAOWHETE KOJUIEIKA.

Kpurepun onieHKH ypoBHSI 0CBOCHHS

[Tpu npoBeIeHUH MTPOMEKYTOUHOM aTTECTAllMK CTYACHTOB M0 yueOHoMy npeamery BJ1.06.
«MaremaTukay MCIOIb3yIOTCs CICAYIOIINE KPUTEPHUU OIICHOK:

OrneHka «OTIMYHO» CTABUTCS CTYIEHTY, NMPOSBUBIIEMY BCECTOPOHHHE U TIYOOKHE 3HAHUS
y4e0HOro MaTepHaja, OCBOMBIIEMY OCHOBHYIO U TOMOJHUTEIBHYIO JTUTEPATYPY, OOHAPYKUBIIEMY
TBOPYCCKUC CIIOCOOHOCTH B IIOHUMAaHHWH, U3JI0KCHUU U MPAKTUYCCKOM HCIIOJIb30BAHNU YCBOCHHBIX
3HaHui. OIEHKAa «OTJIMYHO» COOTBETCTBYET BHICOKOMY YPOBHIO OCBOCHUS JIUCITUTLIAHBI.

OreHKa «XOpOIIO» CTaBUTCSA CTYICHTY, MPOSBUBIIEMY TIOJHOE 3HAHHE YYEOHOTO
Marepuaia, OCBOUBIIEMY OCHOBHYIO DPEKOMEHIOBAHHYIO JIUTEPATypy, OOHAPYKUBIIEMY
CTaOMIIBHBINA XapaKTep 3HAHWUH U YMEHHHA U CIIOCOOHOMY K MX CaMOCTOATEIBHOMY MPUMEHEHUIO U
OOHOBJICHHIO B XOJI€ TOCIIEAYIONMIET0 00yUCHUS M MIPAKTUUECKOMN JeATebHOCTU. OLEHKa «XOPOIIO)
COOTBCTCTBYCT JOCTATOYHOMY YPOBHIO OCBOCHUA NUCHUIIJINHBI.

OrneHKa «yJTOBIICTBOPUTEIBHO» CTABUTCS CTYACHTY, MPOSBUBIIEMY 3HAHHS OCHOBHOTO
ygeOHOro Martepuaiga B o0ObeMe, HEOOXOJUMOM ISl TOCICIYIONIero OOyYeHUs M IPEICTOSIIeH
MPAaKTUYECKOH JCATEIbHOCTH, 3HAaKOMOMY C OCHOBHOW pEKOMEHIOBAaHHOW JIMTEPATypOH,
AONYCTUBIIEMY HETOYHOCTH IIPHU OTBETC, HO B OCHOBHOM 06J1a)1a}01ueMy HeO6XOI[I/IMI)IMI/I 3HAHUSIMU
U YMCHHUSMHU JUISI UX YCTPAaHEHHs MPHU KOPPEKTUPOBKE CO CTOPOHBI mpemnojaaBatens. OleHka
«yJIOBJIETBOPUTEIHHO)» COOTBETCTBYET JOCTATOYHOMY YPOBHIO OCBOCHHUS AMCIIUTUINHBL.

O1eHKa «HEYTOBIECTBOPUTEIBHO» CTAaBUTCS CTYACHTY, OOHApYXHBILIEMY CYIICCTBCHHBIC
po0Oesibl B 3HAHUM OCHOBHOT'O Y4eOHOTo Marepuasa, JOMYCTHBIIEMY MPUHIUIHAIbHbBIE OLINOKU
P TPUMEHEHUU TEOPETUUECKUX 3HAHUHN, KOTOPBIE HE MO3BOJISIOT €MY MPOJIOJKUTE 00yYCHHUE WIIN
NPUCTYNUTh K MPAKTUUYECKOW JEeATENbHOCTH O€3 JONOJHUTENBHON NOJArOTOBKM IO JaHHOMN
mucnuiuinHe. OIEHKa «HEYIOBJIETBOPUTEIBHO» COOTBETCTBYET HH3KOMY YpPOBHIO OCBOCHUS
JUCOUILINHBL.

Jlis  OLIGHKM YpPOBHS OCBOCHHS JWCHHUIUIMH, MNPO(ECCHOHAIBHBIX MOJyJel (ux
COCTaBJISIFOIIMX ) B KOJUIC/KE YCTAHABIMBAIOTCS CIICAYIOIIEe COOTBETCTBHUE!

«OTJIUYHOY - BBICOKUH YPOBEHb OCBOCHHUS;

«XOpouIo», KyaOBJICTBOPHUTCIBLHO - I[OCTaTO‘IHI)IfI YPOBCHBE OCBOCHUSA;

«HEYIIOBJICTBOPUTEIIHHO)» - HU3KUI YPOBCHb OCBOCHHSI.
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5. ®OC i1 NPOMeKYTOUHOM aTTecTAlNH (KOMILIEKT OLEHOYHBIX MATEPUAJIOB /IJIsl OLEHKH
0CBOEHHSI YMEHUIl U YCBOCHUS 3HAHUM, CPOPMUPOBAHHOCTH O0IIUX U NMPO(PECCHOHATBHBIX
KOMITETEHIUI NP NPOBEJICHUH NIPOMEKYTOYHOMN aTTeCTALMHU)

DK3aMeH, 3aBepIIAIONINI U3yuyeHHe Y4eOHOU JUCIHUILIMHBI, — 3TO (OpMa MPOMEKYTOYHOTO
KOHTPOJISI, LIEJIBI0 KOTOPOH SIBJISIETCSI OLIEHKA TEOPETHYECKUX 3HAHMK M MPAKTHYECKUX HaBBIKOB,
CIIOCOOHOCTH CTYZIEHTa K MBILIUICHHUIO, TPHOOPETEHNE HABBIKOB CAMOCTOATEIBHOM pabOThl, yMEHHUE
CHHTE3MpOBaTh IIOJyYCHHBIC 3HAHUS M TPHMEHATH UX NPU PEIICHWH NpakThdeckux. Ilpm
MIPOBE/ICHUU TMPOMEXKYTOUHOH aTTecTal B (GopMe 3K3aMEHa YpPOBEHb OCBOCHHUS OLIEHHBACTCS
OLICHKaMU «OTJIMYHOY, «XOPOIIO», «YIOBICTBOPUTEIHHOY, KHEYIOBICTBOPUTEIHHOY.

[Tpomexxyrounast arrectanusi B popMe 3K3aMeHa MPOBOJUTCA B JHH, OCBOOOXKIEHHBIE OT
apyrux (opm yueOHOW HArpy3KH, MO OTAEIBHOMY PAaCHHCAHHIO 332 CYET BPEMEHH, OTBEICHHOTO
y4eOHBIM IIJIAHOM Ha MPOMEXYTOUHYIO aTTECTAIHIO.

YcaoBus MPOBECACHUSA IK3aMEHA

Ox3ameH no aucuuiuimHe bJ[.06. «MaremaTuka» NpoBOAUTCA B Y4eOHOH ayJUTOPHM IIO
HK3aMEHAllMOHHBIM OujeTaM B MUCbMEHHOHN (opme. Ha BblnogHEHME 3aJaHMN CTyJeHTaM JaeTcs
60 MHUHYT, B T€YEHHE KOTOPBIX OHHM NHCHMEHHO BBINOJHSIOT 3aJaHUs Ha MecTax. Bo Bpems
9K3aMEHa CTYJIEHTbl MOTYT [IOJIb30BaThCsl CIPABOYHOM JIOKyMEHTalMeHd M  KOHTPOJIbHO-
WU3MEPUTEIILHBIM 000PY/I0BAHUEM.

J1J1s1 OIIEHKY JIMYHOCTHBIX PE3yIbTaTOB MPOBOAUTCS aHATIN3 OP(HOINO 00YUYArOIINXCS.
JInyHOCTHBIE Pe3yJabTaThl, 1JIsl IPOBEPKHU KOTOPBIX HCIOJIb3yeTcss NOPT¢oJino:

- chopMHpPOBAaHHOCTH MPEJCTABICHUI O MaTeMaTUKE KaK YHUBEPCAIBHOM SI3bIKE HAYKH, CPEICTBE
MOJIETMPOBAHUS SIBJICHUM U IPOLIECCOB, UAESIX U METOAAX MaTEMAaTUKU;

- IOHMMaHue 3HAYUMOCTH MaTEMAaTHKU Ul HAYYHO-TEXHUYECKOT0 mporpecca, chopMHUpoOBaHHOCTh
OTHOIICHHUS K MaTeMaTHKe KakK K YacTh OOIIEeYeIOBEUeCKON KyIbTyphl 4epe3 3HaKOMCTBO C
HWCTOPUEN pa3BUTHUS MATEMATUKH, YBOIIOLIMEN MATEMaTUYECKUX UIEH;

- pa3BUTUE JIOTUYECKOI'O MBIIUICHUS, MPOCTPAHCTBEHHOTO BOOOpPaXKEHUS, aIrOPUTMUYECKOU
KYJIbTYpPbl, KpUTUYHOCTH MBIIIJICHUS] HA YPOBHE, HEOOXOAUMOM /115l OynyIiel npogeccuoHaibHON
NesITeIbHOCTH, JUIs TPOJOJKEHUsI 00pa30BaHus U caMoo0pa30BaHMUs;

- OBJIaJICHUE MAaTEMaTHUYECKUMH 3HAHUSMU M YMEHUSIMH, HEOOXOAUMBIMU B MTOBCEAHEBHON JKU3HH,
JUISL OCBOEHHUSI CMEXHBIX €CTECTBEHHO-HAyYHBIX MUCIUIUIMH U JUCUUIUIMH HPOQECCHOHATIBHOTO
[UKIIa, A7 TmoydeHus: oOpa3oBaHus B 00JacTsX, HE TPeOYIOMUX YriIyOJIeHHOW MaTeMaTH4ecKon
MOATOTOBKY;

- TOTOBHOCTb M CHOCOOHOCTh K 00Opa30BaHUIO, B TOM YMCIE CaMOOOpa30BaHUIO, HAa MPOTSHKEHUU
BCEHl JKM3HU; CO3HATENIbHOE OTHOLICHHE K HEMpPEepbIBHOMY O0Opa30BaHUIO KaK YCIOBHIO YCIIEUIHON
po¢eCCHOHANBHON U 00IIIECTBEHHON JIEATEIbHOCTH;

- TOTOBHOCTh M CTIOCOOHOCTh K CAMOCTOSITEITLHON TBOPUECKON U OTBETCTBEHHOM JCSATEIHHOCTH;

- TOTOBHOCTh K KOJUIEKTUBHON paboTe, COTPYIHUYECTBY CO CBEPCTHHKAMU B 0Opa30BaTEIbHOM,
OOIIECTBEHHO MOJIE3HOM, yueOHO-UCCIIeJ0BATENbCKOM, IPOEKTHON U IPYrUX BUJAX NESATEIbHOCTH;
- OTHOILIEHUE K MPOo(hecCHOHATBHOM 1eATEeIbHOCTH KaK BO3MOYKHOCTH YYacTHUsl B PEIIEHUH JIMYHBIX,
OOIIIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIIIEHAIIMOHATBHBIX MIPOOIIEM;

[Toptdommo odopmusiercs oOydaronuMcs B TEUEHHWE BCErO IEpPHOJa OCBOEHHUS MPOTPaMMBbI
y4eOHOT0 MpeameTa.

IIpumepHBbIii cocTaB nopTdosauo:

1. Ceegenust 06 oOygaromemcs.
2. OneHka cOOCTBEHHOM JISATEILHOCTH (B BUC 3CCe).
3. Bemomnennsie 3ananus mo CPC mo npeamery.
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4. IlepeueHp  cHeUAIN3UPOBAHHOW  JMUTEpaTypbl, VIHTEpHET-pecypcoB,  HCIIOJIb30BAHHBIX
o0ydJaronuMcs TPy U3YYCHUH COJIEP)KaHMs y4eOHOTO MpeaMeTa.

5. Konuu numiomoB, rpaMoT, CBUJETEIBCTB 00 YUaCTHH B MPEAMETHBIX OJUMIIHAAAX, KOHKypCax,
Hay4YHO-NIPAKTHYECKUX KOHPEPEHIMIX, CEMUHapax U T.II.

HUcTounuku

OMU - OcHOBHBIE UICTOYHUKHU YU4EOHOM JTUTEPATYPHI:
1. T'puropweB B.I1. MaremaTuka.-M:Akagemusi, 2017

2. TI'puropses B.I1. MaremaTtuka.-M:Akanemus, 2016

3. bammakoB M.M.Matemaruka:anreOpa u Hayajla MaTeMaTHYECKOT'O aHAJIN3a, TEOMETPHSI-
M:Axkanemust, 2017

4. bammakoB M.M.Matemaruka:anreOpa 1 Hadyaia MaTeMaTHIECKOTO aHAIIN3a,
reoMerpusi:3agauHuk-M: Akanemust, 2017

5. bammako M.H. Maremaruka:yaeOnux gy CI1O u HITO.-M:Akanemus, 2013

6. bammakos M.M. Martematuka:3agauduk mis1 CITO u HITO.-M:Akanemus, 2013

7. bammakoB M.!. Marematuka:0a30Bblil ypoBeHb.yueOHuk amns 10 xki1.-M:Akanemus, 2014

8. bammakoB M.1. MaremaTtuka:0a30Bblil ypoBeHb.11 ki1.-M:Akanemus, 2014

OIEHOYHOE CPEJACTBO Ne 1
I9K3AMEHAIIMOHHBIE BUJIETHI
BOpOHe)KCKI/Ii/i KOJIJICIAK pOﬁOTOTeXHI/IKI/I U KOMIIbIOTCPHBIX TEXHOJIOT U
PACCMOTPEHO 3K3AMEHAI[I/IOHHI)II71 BUWIET [YTBEPXIAIO
TIPEAMETHO - IIMKIIOBOM Ne1 JIUpeKTOp KOJIEKA
KOMHCCHEH mo BJ1.06. « MaTeMaTHKa» Jlykuna B.b.
0b111e06pa3oBATEbHBIX JUISL CIIELMAIBHOCTH CPEIHETO « »
AUCIHILIAH npodeccrHonanbsHoro obpasosanus (2019 r.
nporokom Ne 10.02.04 — " ObecmneueHue
or«_ »_ 201 r UH(POPMAIMOHHOM 6E30T1aCHOCTH
Ipencenarens ILK TEJIEKOMMYHHKAIIMOHHBIX CUCTEM",
A.B.Hanpirun Kypc: 1 VYwuebGHnas rpymnma:

HNucrpykuus

BHuMarenbHO 03HAKOMBTECH C MOJTYYEHHBIM 33JJaHUEM, TTOKA3aTEISIMH BBIITOJTHEHUS U KPUTEPUIMU
OLICHKU.

Bel  MokeTe  BOCHOJNB30BaThCA:  JIMHEWKOH, KapaHAAalloM, CIPABOYHBIM  MaTEpUaAIOM,
KaJIbKYJIATOPOM.

J171s1 OLIEHKU JIMYHOCTHBIX PE3YJIbTATOB MPEACTABLTE MPEMO0/1aBaTEIN0 MOPTEHOIHO.

MaxkcuManbHOE BpeMsl BBITIOJIHEHUS 3aJaHusl — 60 MUHYT

Kpurepun onenkn

3ananue yactu A — 10at 3a mpaBUIbHBIN OTBET.

3ananue yacti B — 2 6asuia 3a mpaBUIIbHOE PEILLICHUE;

-1 6am1 3a HerpyOyIO BHIYMCIUTENIbHYIO OLIMOKY, TPUBEILIYIO K HEIPAaBUILHOMY OTBETY.
-1 Gann 3a npaBUIbHBIE PeoOpa30BaHKe, IPABUIbHBIN BEIOOP (OPMYIIBI, HO IOMYyIEHa
BBIUHCIIUTENbHAS OIIMOKA, MPUBE/IIAs K HEIPaBUIBHOMY OTBETY
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IIkaaa oneHNBaHUA

KauecTBeHHast orieHKa HHANBUAYAIbHBIX bamnsl,
IIpouent 00pa30BaTeNbHBIX TOCTHKEHUH COOTBETCTBYIOLIUE
pPe3yJIbTaTUBHOCTH OrcHKa BepGanbHblil aHaor KaueCTBEHHOU OIICHKE
(IpaBUIBHBIX WHIUBUTYyaIbHBIX
OTBETOB) 00pa3zoBaTeIIbHBIX
JIOCTHKCHUHN
91 +100% S) OTJINYHO 11-12
81 +90% 4 XOpOUIO 10
70 + 80% 3 YIOBJICTBOPUTEIILHO 8-9
meHnee 70% 2 HEYIOBJIETBOPUTEIBHO 0-7

Yactb A. IIpuBenure pemienue. BeiOepure npaBuiIbHbBIN OTBET.

Al | Moayib A 10
KOMILIEKCHOTO b 6
paBeH. ..

A2 | Haiinure obnacts | A [(2;+)
OIMpCACIICHUA B [2; +OO)
ymxcumm B |(-2;+x)
y= IOgo,s (X_ 2)

A3 | Beruucnure A 5
log, 4+log,16 | b 6

2 2 B -6
A4 | Tlepeenute B A| 3T
pajnaHsl 1900 2
B| 21
3
B | 1201
2

A5 | Haiitu cymmy A (0;9)
JIBYX BEKTOPOB b | (16;-5)
a={8;2}u B | (0; -5)
b={8; 7}.

Yacts B.Pemure Tnnosnie 3amaun.

B1 | Pemmute HepaBeHcTBO In (x- 1) <In (3x+ 2)

B2 | IMocrpoiite ¢pynkimoo y=3*+1

B3 | PemnTe uppanuoHanbHOE ypaBHEHUE |

V2X+4 =x-2

B4

Pemmte nokazarensHOE YpaBHCHUC

9"-4.3"+3=0

[IpenonaBarens

0O.B. KypasnéBa
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Boponexckuii Ko1ea poOOTOTEXHMKH U KOMIIBIOTEPHBIX TEXHOJIOT Uil

PACCMOTPEHO 3K3AMEHAIIMOHHBIA BWIET YTBEPXIAIO
TIPEAMETHO - LHKIJIOBOi Ne 2 JlnpexTop KoJiempKa
KOMHCCHCH o BJ1.06. « MaremaTuka Jlykuna B.b.
00111e00pa30BaTEIBHBIX JUISL CLIELUATBHOCTH CPEIHETO « »
AUCHAIITAH npodeccuonanbHOro oopasosanust 2019 r.
nporokon Ne 10.02.04 — " OGecneuenue
or«_ »_ 201 r MH(OPMAIMOHHON 5€30MaCHOCTH
Ipencenarems HIIK TEeJICKOMMYHUKAIIMOHHBIX cUCTeM",
A.B.Harbirun Kypc: 1 VwueGnas rpymma:

HNucTpykuus

BHuMarenbHO 03HAKOMBTECH C MOJTYYEHHBIM 3aJIaHUEM, TTOKA3aTEIIMHU BBITOJIHEHUS U KPUTEPUIMHU
OLICHKHU.

Bel  MoxeTe  BOCHOJNB30BaThCA:  JIMHEWKOM, KapaHAalloM, CIPABOYHBIM  MaTEpUAIOM,
KaJIBKYJIATOPOM.

J11s1 OLIEHKU JIMYHOCTHBIX PE3YJIbTATOB MPEACTABLTE MPEMNO01aBaTEINI0 MOPTEHOIIHO.

MakcumanbHO€E BpeMsl BBIIOJIHEHU 3a1aHus — 60 MUHYT

Kpurepun oueHku

3ananue yactu A — 10a 3a npaBWIbHBIN OTBET.

3ananue yacti B — 2 Gasuia 3a npaBUIIbHOE PELLICHUE;

-1 Gann 3a HerpyOyrO BEIYHUCIUTENBHYIO OMMOKY, TPUBEAIIYIO K HEMPAaBUIBHOMY OTBETY.
-1 Gayut 3a mpaBUIIBHBIE IPEOOpPa30BaHKE, IPABWIBHBINA BBIOOP (POPMYJIBI, HO JOMyIIEHA
BBIUUCIIUTENIbHAS OMIMOKA, TPUBE/IIAs K HEMPAaBUILHOMY OTBETY

Ixana oueHuBaHuA

KauecTBeHHast orieHKa WHANBUAYAIbHBIX bamnsl,
[Ipouent 00pa30BaTeNbHbIX JOCTUKEHUN COOTBETCTBYIOLIUE
pPE3yNbTaTUBHOCTH OreHka BepGanbHblit aHaTor Ka4eCTBEHHOM OLICHKE
(TTpaBUITHHBIX WHIMBUTYaTbHBIX
OTBETOB) 00pa3oBaTeNbHbIX
JIOCTHKEHU I
91 +100% 5 OTJINYHO 11-12
81 +90% 4 XOpOIIIO 10
70 = 80% 3 YZIOBJIETBOPUTEIILHO 8-9
menee 70% 2 HEYIOBJIETBOPUTEIHHO 0-7

Yacts A. Ilpusenute penienue. Boibepute npaBuibHbINA OTBET.

Al [TponsBenenue A| 5—30i
KOMIUTCKCHBIX B | 5—26i
qucen 21 =471 B| 19— 30i
u 22 =371 papno ...

A2 Haiigure o61acTe A | (-7;+)
onpezenenus QyHKIMU | (~o0;-7)
y=log,(2x+14) g
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A3 Brruucnure Al -1
log,3—1log, 6 B 1
B 2
A4 | TlepeBenute B rpagycel | A| 60
2n B| 45
3
B| 120

A5 | Haiitu mmuny Bektopaa= | A 10

{-8: 6}

B -10

B -2

Yactw B. Pernite THOBBIE 3a1a4H.

B1 | Pemmnre HepaBeHnctBo In (x- 1) > In (3x+ 2)

B2 | IToctpoiite pyukumo y=3*-1

B3 /

Pernre uppanuoHaibHOE ypaBHCHHE [—X+1=2
B4 X X

PeruTe nokasatenbHOe ypaBHEHHE 4 -2"-2=0

[IpenonaBarens 0O.B. Kypasnéra

BOpOHe)KCKI/Iifl KOJIJICIAK pOﬁOTOTeXHI/IKI/I U KOMIIbIOTCPHBIX TEXHOJIOTrHil
PACCMOTPEHO 3K3AMEHAIIMOHHBINA BUJIET YTBEPXIAIO
TIPEIMETHO - IIMKJIOBOM Ne 3 JIMpeKTOp KOJLIeIKA
KOMHCCHEH no BJ1.06. « Marematuka» JIykuna B.b.
00111e00pa30BaTEIbHBIX JUISL CIIELMAIBHOCTH CPEIHETO « »
AUCIATIITAH npodeccronansHoro oopasosanus 2019 r.
nporoxon Ne 10.02.04 — " O6Gecneuenue
or«_ »_ 201 r MH(POPMAIMOHHOM 6E30M1aCHOCTH
Tpencenarens ITIK TENEKOMMYHHKAIIMOHHBIX CUCTEM",

A.B.Hanpirun Kypc: 1 VwueGuas rpymma:

HNucrpykuus

BHuMarenbHO 03HAKOMBTECH C MOJTYYEHHBIM 3aIaHUEM, TOKA3aTEISIMU BBITIOJIHEHUS U KPUTEPUSIMU
OLICHKU.

Bel  MokeTe  BOCHOJNIB30BaThCA: JIMHEWKOH, KapaHAAalloM, CIPABOYHBIM  MaTEpHaAIOM,
KaJIbKYJIATOPOM.

J171s1 OLIEHKU JIMYHOCTHBIX PE3YJIbTATOB MPEACTABLTE MPEMOIaBaTEIN0 MOPTEHOIHO.

MakcumanbHO€E BpeMsl BBIMOJHEHUS 3a1aHus — 60 MUHYT

Kputepun onenkn

3ananue yactu A — 10at 3a mpaBUIIbHBIN OTBET.

3ananue yacti B — 2 6asuia 3a mpaBWIIbHOE PEILLICHUE;

-1 6am1 3a HerpyOyIO BHIYMCIUTENIbHYIO OLIIMOKY, TPUBELIYIO K HEIPAaBUILHOMY OTBETY.
-1 Gany 3a npaBUIBHBIE PeoOpa3oBaHue, TPABUIbHBIN BEIOOP (DOPMYIIBI, HO JOMYyIEHa
BBIUHCIIUTENbHAS OIINOKA, MPUBE/IIAs K HEIPAaBUIHLHOMY OTBETY
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IIkaaa oneHNBaHUA

KauecTBeHHast orieHKa HHANBUAYAIbHBIX bamnsl,
IIpouent 00pa30BaTeNbHBIX TOCTHKEHUH COOTBETCTBYIOLIUE
pPe3yJIbTaTUBHOCTH OrcHKa BepGanbHblil aHaor KaueCTBEHHOU OIICHKE
(IpaBUIBHBIX WHIMBUTYaTbHBIX
OTBETOB) 00pa3zoBaTeIIbHBIX
JIOCTHKCHUHN
91 +100% S) OTJINYHO 11-12
81 +90% 4 XOpOUIO 10
70 + 80% 3 YIOBJICTBOPUTEIILHO 8-9
meHnee 70% 2 HEYIOBJIETBOPUTEIBHO 0-7

Yactb A. [Ipusenure penienue. Beibepure mpaBuiIbHBIN OTBET.

Al | Hajirn 12 , Al 6
eciInu Z=—\/ﬁ+5i_ B 11
B )
A2 | Haiinure 00macThb | A | (—=i-6]
orpenesieHus: PyHKIIUU B | (6+0)
y=lg(12-2x)  [B|¥
A3 | Berauciure A |3
3 b |9
log,(9-¥3) %75
A4 | TlepeBeauTe B rpagychl 2? A 72
b 52
B 45
A5 [Haiitu CyMMY nByx | A | (0;28)
BektopoBa= {7;-8} mb=
{0; 19} b | (7;11)
B | (7;-11)
Yacts B. Pemnre THOBEIE 3a1a4un.
B1 | Pemmre HepaBeHCTBO 4% > 2
B2 | IToctpoiite pyHKIuIO Y=logs(x+1)
B3 | Pemmre uppaimonansHOe ypaBHEHHE
J4x—-3 =X
B4

Pemmre nokaszarenbHOe ypaBHEHUE

16" —6-4* +5=0

[IpenonaBarens

O.B. XKXypasnéra

BopoHnexckuii Koj1e1K pOOOTOTEXHUKU M KOMIIbIOTEPHBIX TEXHOJIOT M
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PACCMOTPEHO
MPEIMETHO - IUKJIOBOU
KOMHUCCHEN
00111e00pa30BaTENLHBIX
TUACITATLITIH
MPOTOKOI Ne
OT «___»
[Ipeacenarens TTLK
A.B.YHameirna

201 r.

3K3AMEHALIMOHHBINA BUJIET
Ne 1
o bJ1.06. « MaTemaTuka»

JUTS CTICITHATTEHOCTH CPEHETO
po(heCCHOHAIBHOI0 00pa30BaHUs
10.02.04 — " Obecnieuenue
WHPOPMAaIMOHHON 0€30MaCHOCTH
TEJIEeKOMMYHHUKAITIOHHBIX CHCTEM ",

Kypc: 1 VYwuebnas rpymma:

YTBEPXIAIO
JlupexTop koyemxa
Jlykuna B.b.

« »
2019 .

HNucTpykuus

BHuMaTenprHO 03HAKOMBTECH C IMOJIYYCHHBIM 3aJIJaHUCM, IMOKA3aTCJIAIMHU BBINIOJIHEHUA U KPUTCPUAMU

OLIEHKHU.
Brr  Moxete
KaJIbKYJIATOPOM.

BOCIIOJIB30BAaTbCA:

JMHEWKOM,  KapaHJalioMm,

CIIpaBOYHbIM MaTcpuaioM,

JUJ1sl OLI€HKH JIMYHOCTHBIX Pe3yJbTaTOB MPEACTaBbTE MPENOAABATEN0 TOPTPOIHO.
MaxkcuManbHO€E BpeMsl BBIIIOJIHEHUS 3aJaHus — 60 MUHYT

Kputepun onenkn

3amanue yactu A — 16at 3a MpaBUIBHBINA OTBET.
3amanue yactu B — 2 Gasia 3a mpaBUIIBHOE PEIICHHUE;
-1 6am 3a HerpyOYIO BEIYHCIUTEIIBHYIO OMTUOKY, TPUBEAIIYIO K HEIIPAaBUIBHOMY OTBETY.
-1 6amn 3a npaBuIIbHBIE TIPe0Opa30BaHuUE, MPABUIbHBIN BBIOOP (HOPMYIIBI, HO TOMYIIEHA

BBIYUCIIUTCIIbHAA OHII/I6Ka, npuBcAIIas K HCIIPAaBUIbHOMY OTBETY

Ixana oueHuBaHuA

KauecTBeHHast OLl€eHKA MHIUBUYAJIBHBIX bambl,
[Ipouent 00pa3oBaTeNbHbIX JOCTUKECHUM COOTBETCTBYIOILIKE
Pe3YJIbTaTUBHOCTH OrcHKa BepGanbHbiil aHaor Ka4yeCTBCHHOW OIICHKE
(MpaBUIIBHBIX WHUBUIYaIbHBIX
OTBETOB) 00pa3oBaTeNIbHbIX
NOCTHKEHUN
91 +100% S) OTJINYHO 11-12
81 +90% 4 XOpOIIO 10
70 + 80% 3 YJIOBJICTBOPUTEIILHO 8-9
menee 70% 2 HEYJI0OBJIIETBOPUTEIBHO 0-7

Yacrtb A. IlpuBenute pemenue. BeiOepure npaBUIIbHBINA OTBET.

Al | Jlanbl KOMILUIEKCHBIE | A| — 3 — 1 1ji
anena 2 =1—1 2, =3+4i ﬁ 9;555.
—3+5i
Torma 3% ~2Z2 pago. ..
r| —7i
A2 | Haiinute o0macth | A |(3+®)
ornpezaeneHus: GyHKIUH B |[3+»)
B |(—=:3]
y=+/3x-9
A3 | Beruucioure All
log,4,2—log,1,4 b2
B |-1
A4 | Beraucante ¢ momomsio | A (f3
nepuoga cos420° )
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b1
2
B2
2
A5 | HaiiTu pa3HOCTb IBYX A | (-17;7)
BekropoB a=q{0; 5} ub =
{17; -2} b | (-17;-7)
B | (17;-7)
Yacts B.
Pemmre Tunossie 3agaun

Bl | Berauciure (2x3° —3x° +3) .

B2 | Beruucnute  Sin112°.c0s22°—sin 22°-cos112°

B3 | Pemure uppanuoHaibHOE YpaBHEHUE

J3x—2 =x

B4 2X X
Permnre mokasaTejibHOE ypaBHeHHe 5 - 4 ¢ 5 - 5 - O

[IpenonaBarens 0O.B. XypasnéBa
BOpOHe)KCKI/Ii/i KROJIJIEZK pOﬁOTOTeXHI/IKI/I U KOMIIbIOTCPHBIX TEXHOJIOT Ui

PACCMOTPEHO 3K3AMEHALIMOHHBINA BUJIET YTBEPXJIAIO
IIPEIMETHO - IUKJIOBOR Nel JIupexrop koyemxa
KOMHCCHEH o BJ1.06. « MaTeMaTHKa» Jlykuna B.b.
00me00pa3oBaTeNbHBIX JUTS CTICIIHAIEHOCTH CPEIHETO « »
ARCHIUTITIAH npodeccuonanbHoro oopasosanus 2019 r.
nporoxon Ne 10.02.04 — " OGecreuenue
or«__»_ 201 r HH(POPMAIMOHHO# 6e30MacHOCTH
Hpencenarens K TEJIEKOMMYHHUKAITHOHHBIX CHCTEM'",
A.B.Hanbirun Kypc: 1 VYwuyeOnas rpymma:

HNucrpykuus

BHuMarenbHO 03HAKOMBTECH C MOJYYEHHBIM 33JaHUEM, TTOKA3aTEISIMH BBIITOJTHEHUS U KPUTEPUIMU
OLICHKU.

Bel  MokeTe  BOCHOJNIB30BaThCA: JIMHEWKOH, KapaHAAalloM, CIPABOYHBIM  MaTEpHaAIOM,
KaJIbKYJISATOPOM.

JUJ1 OLIEHKU JINYHOCTHBIX Pe3y/IbTaTOB IPECTaBbTE MPENOIaBaATEN0 TOPTPOIIHNO.

MakcumanbHO€E BpeMsl BBIIOJIHEHU 3a1aHus — 60 MUHYT

Kputepun onenkn

3ananue yactu A — 10a 3a mpaBUIbHBIN OTBET.

3ananue yactu B — 2 6aria 3a mpaBUIIbHOE PEILICHHE;

-1 6am1 3a HerpyOyIO BHIYMCIUTENIbHYIO OLINOKY, TPUBEILIYIO K HEIPAaBUILHOMY OTBETY.
-1 Gann 3a npaBUIBbHBIE IPe0Opa30BaHKe, IPABUIbHBIN BEIOOD (hOPMYIIBI, HO JIOMYyIEHa
BBIUHCIIUTENbHAS OIIMOKA, MPUBE/IIAs K HEIPaBUIbLHOMY OTBETY

MIxkana oueHuBaHUA
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KauecTBeHHast O1leHKa WHANBUIYAIbHBIX Bamnsl,
[Ipouent 00pa3oBaTeNbHBIX JOCTHKECHUN COOTBETCTBYIOILINE
pe3yIbTaTUBHOCTH OreHka BepGatbHbiif aHATOT KaueCTBEHHOW OIICHKE
(IpaBHITEHBIX WH/INBUTyaJTbHBIX
OTBETOB) 00pa3oBaTeNbHBIX
NOCTHKEHUU
91 +100% 5 OTJIMYHO 11-12
81 +90% 4 XOPOIIIO 10
70 + 80% 3 YOBJIETBOPUTEIBHO 8-9
menee 70% 2 HEYOBJIETBOPUTEIHHO 0-7

Yacrte A. [Ipusenure penicHue.

Br16epuTe npaBuiIbHBINA OTBET.

Al | leficTBUTEIbHAS YaCTh A 5
KOMILJICKCHOT'O b -13
amena 3+ 207 paBHa B -5

A2 | Haitnure 0bnactsb | A | (1))
OTIPEICIICHUS KITUH

pencacut b -y

y =log, (4x-1) B[ (%)

A3 | Beruucnure A 7
1-l0gs,3 49 b 2

343 1

A4 | Onpenenute 3HaK A >0

sin 245° bl <0

A5 BBUHCIUTH CKaIIsIpHOE | A 3
IIPOU3BEACHUC B 2
BekTopoBau b, ecnmm wux B 4
JJINHBI COOTBETCTBCHHO
paBHBL 2 ¥ 3, a yroa MEexay
HIMH 60°.

YacTtp B. Pemure THIIOBEIE 3a1a4n.

Bl Beruucnure (6x°)'
B2 | Beiuucnure
2c0s’15°-tg15°
B3
VX =7 =3

Pemmre uppanuoHaibHOEe ypaBHEHUE X —1=
B4 2x X

Pemmre mokasaTenpHOE ypaBHEHHE 16-2+4.2"-2=0

[IpenonaBarens

O.B. Kypasnéra

BopoHexckuii Koj1eIK pOOOTOTEXHUKU M KOMIIbIOTEPHBIX TEXHOJIOTH I




PACCMOTPEHO
MPEIMETHO - IUKJIOBOU
KOMHCCHEN

3K3AMEHALIMOHHBINA BUJIET
Ne 1
o bJ1.06. « MaTemaTuka»

00111e00pa3oBaTeIbHBIX JUTSL CTICITUAITEHOCTH CPETHETO
AUCHAIITAH npodeccnoHanTbHOTO 00pa30BaHUS
npoTokon Ne 10.02.04 — " OGecneuenue
or«_ »_ 201 r MH)OPMAIMOHHOHN 6E30IaCHOCTH
Tpencenarens MK TEJICKOMMYHUKAIIMOHHBIX CUCTEM",

A .B.Yarerng

Kypc: 1 VYwuebnas rpymma:

YTBEPXIAIO
JlupexTop koyemxa
Jlykuna B.b.

« »
2019 .

HNucTpykuus

BHuMaTenpbHO 03HAKOMBTECH C IMMOJIYYCHHBIM 3a/IaHUCM, ITOKA3aTCIIIMU BBIITOJHCHUA U KPUTCPUAMUA

OILICHKH.
Brl  mMmoxere
KaJIbKYJISITOPOM.

BOCIIOJIb30BAThCA:

JMHEWKOM,  KapaHJauowm,

CIIPpaBOYHBIM MaTcpualioM,

JUJIs1 OTICHKY JINYHOCTHBIX Pe3yIbTaTOB MPEICTaBLTE MPEIOIaBaTEII0 TOPTHOIHO.
MakcumanbHOE BpeMsl BBITTOJIHEHHUS 3aaHusl — 60 MUHYT

Kpurepun oueHkn

3amanue yactu A — 16at 3a MpaBWIBHBINA OTBET.
3ananue yactu B — 2 6aia 3a mpaBWIBHOE PEIICHHCE,
-1 6am1 3a HerpyOyIO BEIYMCIUTENBHYIO OLIMOKY, TPUBEALIYIO K HETIPAaBUIHLHOMY OTBETY.
-1 Gayn 3a mpaBHIIbHBIE TIPe0Opa30BaHNe, TPABWIBHBIN BEIOOpP (DOPMYJIBI, HO TOMYyIIEHA
BBIYMCIIUTENbHAS OIIMOKA, MPUBE/IIAs K HEIIPABUIBHOMY OTBETY

IIxana oneHuBaHUA

KauecTBeHHast orieHKa WHANBUAYAIbHBIX bamnsl,
[Ipouent 00pa30BaTeNbHbIX JOCTUKEHUN COOTBETCTBYIOLIUE
pPe3yNbTaTUBHOCTH OreHka BepOanbHbIii aHamoT KauyeCTBEHHOMN OIICHKE
(IpaBHIIBHBIX WHIMBUTyaIbHBIX
OTBETOB) 00pa3zoBaTeIIbHBIX
JIOCTHKEHU I
91 +~100% 5 OTJINYHO 11-12
81 +90% 4 XOpOIIIO 10
70 = 80% 3 YZIOBJIETBOPUTEIILHO 8-9
menee 70% 2 HEYIOBJIETBOPUTEIHHO 0-7

Yacrtb A. Ilpuenute pemenue. BeiOepuTte npaBuiIbHbINA OTBET.

Al | KommnekcHoe A 4—6i
aneno 2-5i—+2)-i [P —6i
PaBHO ... B 4—4i
r 2 —8i
A2 | Haiimure o0iacTs | A (_Oo;_ 1)
onpezenenus QyHKIMHU 6
B | (.7
y= Iogo,s (7 - 6X) ( ’6)
B 7.
&)
A3 | Beruucaure A | 3
log, 3 b |9
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A4 | Haiinure cos2a, ecim | A |0,04
sina =0,2 b_[04
B (0,92

A5 | Kak Ha3zpiBatorcs BekTopbl, | A | CoHampani
€CJIM OHHM JIeKaT 100 Ha CHHBIMHU

OJIHOM NPSIMOiA, b0 Ha Ha [
NapajyuieNbHbIX TPSIMbIX?

Komnmunea
PHBIMH

B | [IpoTuBon
0JIO’)KHOHA
MpaBJIeHH
BIMH

r PaBubpIMU

Yactn B.
Pemnte TUIIOBEIE 3a/1a4H.

Bl | Touxa nemxercs mo 3akony S(t) = 2x3 — 3x? + 1. HaiiiuTe cKOpOCTh TOYKH B MOMEHT BPEMEHH
=2c.

to

B2 o 7T

T .
Briunciure COS® g—sm g

B3 | Pemure uppanuoHanbHOe ypaBHEHNE

JX=5=+/3-x

2
B4 Pemute nokazarenbHOE YpaBHCHUC 2 : 3 * 5 : 3X _1323 = O

[Ipenonasatens O.B. XKypasnépa

BOpOHe)KCKI/Ii/i KOJIJICK pOﬁOTOTeXHI/IKI/I U KOMIIbIOTCPHBIX TEeXHOJIOTH il

PACCMOTPEHO 3K3AMEHAIIMOHHBINA BUJIET YTBEPXJIAIO
IIPEIMETHO - IUKJIOBOH Nel JIupexrop koyemka
KOMHMCCUCH no B/1.06. « MaTemaTuka» Jlykuna B.b.
00111e06pa3oBaTeIbHbIX JUTS CTIEITHAIBHOCTH CPEIHETO « »
ANCIHATUTAH npodeccuoHanbHOro oopasosanus 2019 r.
nporokon Ne 10.02.04 — " Obecneuenne
or«__»_ 201 r HH(POPMAIMOHHO# Ge30MacHOCTH
Hpencenarens K TEJIEKOMMYHHUKAITHOHHBIX CHCTEM",
A.B.Yanmerun Kypc: 1 VYwuyeGuas rpymma:

HNucrpykuus

BHuMarenbHO 03HAKOMBTECH C MOJTYYEHHBIM 3aIaHUEM, TOKA3aTEISIMU BBITIOJIHEHUS U KPUTEPUSIMU
OLICHKU.

Ber  MokeTe  BOCHOJNB30BaThCA: JIMHEWKOH, KapaHAAlloOM, CIPAaBOYHBIM  MaTEpHaAIOM,
KaJIbKYJISTOPOM.

J1J1g OLIEHKU JINYHOCTHBIX Pe3y/IbTaTOB MIPECTaBbTE MPENOIaBaTEN0 OPTPOIHO.

MakcumanbHO€E BpeMsl BBIMOJHEHU 3a1aHus — 60 MUHYT

Kpurepun onenkn
3ananue yactu A — 10a 3a mpaBUIbHBIN OTBET.
3ananue yactu B — 2 6aruia 3a mpaBWIIbHOE PEILLICHHE;
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-1 Gann 3a HerpyOyI0 BEIYUCIUTENBHYIO OMINUOKY, TPUBEAIIYIO K HEPAaBUIBHOMY OTBETY.
-1 6ay 3a mpaBWIBbHBIE TPEOOpa30BaHUe, TPABUIIBLHBIN BHIOOP POPMYIIBI, HO O YIIIEHA
BbIYUCIIUTCIIbHAsA OH_II/I6Ka, npuBcAIIas K HCIIPaBUJIbHOMY OTBCTY

IIkaga oneHUBaHUA

KauecTBeHHast orieHKa WHANBUAYAIbHBIX bamnsl,
[Ipouent 00pa30BaTeNbHbIX JOCTHKEHUN COOTBETCTBYIOLIUE
Pe3yJIbTaTUBHOCTH OrcHKa BepGanbHbiil aHaor KayeCTBEHHOMN OLICHKE
(IpaBUITBHBIX WHIMBUTYTbHBIX
OTBETOB) 00pa3zoBaTeIIbHBIX
JIOCTHKCHUHN
91 +100% 5 OTJINYHO 11-12
81 +90% 4 XOpOUIO 10
70 + 80% 3 YIOBJICTBOPUTEIILHO 8-9
meHnee 70% 2 HEYJOBJIETBOPUTEIBHO 0-7

Yactb A. [Ipuenure penienue. Beibepure npaBuiIbHBIN OTBET.

Al | KommiekcHoe Al 01-17i
,_2-5i B| 0,5—1,25i
YHCIIO 3+i B 11 .13
pPaBHO ... 8 8
| 01-—13i
A2 | Haitnure obmacth | A |(-~i-5]
onpezaeneHust GyHKuu | B |(5+=)
y =log,,(5x—25) | B9
A3 | Beruucnure Al
1 8 b1
3log, = +log, - 3
2 3 B| 1
3
A4 | Haiinure Sin«a , ecinu A8
cosa=-0,6, a-yron | b 0,8
Il verBepTH B 0,36
AS5 | Kak Ha3bIBatoTcA A | I'pannniamu
TPaHUYHBIE TOUKH
BeKTOpa? b | Hauvanoun
KOHEII
B | IlepBas
TOYKa U
TTOCJICTHSIST
TOYKa
I' | Konmsr
OTpe3Ka
Yacrp B.Pemnre Tunosele 3a1a4uu.

Bl

1
X% -=+2,
X

Haiigure npousBoaHyto GyHKIUH Y =
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B2 | Beruuciure
sin56°-c0s34° +c0s56°-sin 34°

B3 | Pemure nppannoHaibHOE ypaBHEHHE

J2x+1=4/3-x

B4 | Pemure nokasaTteibHOE YpaBHEHUE

12.3 -3 =27

[IpenonaBarenn O.B. XKypasnéra

BopoHnexckuil Koj1eIK po00TOTEXHUKU M KOMIIbIOTEPHBIX TEXHOJIOTH A

PACCMOTPEHO 3K3AMEHALIMOHHBIA BUWIET YTBEPXJIAIO
MPEIMETHO - HUKIIOBON Nel JlupexTop koyemxa
KOMHCCHEH no BJ1.06. « Marematuka Jlykuna B.b.
00me00pa3oBaTeNbHBIX JUISL CIIEHUATBHOCTH CPETHETO « »
ANCIHATUTAH npodeccroHanbHOro oopazoBanus 2019 r.
nporoxon Ne 10.02.04 — " O6ecneyenue
or«»_ 201w HMH(OPMAIMOHHO# 6e30MacHOCTH
Ipencenarems K TEJICKOMMYHUKAIIMOHHBIX CUCTEM",
A.B.Hanmerun Kypc: 1 VYwuebGnas rpymma:

HNucrpykuus

BHumarenbHO 03HaKOMBTECH € MOJYYEHHBIM 3a/laHUEeM, TOKa3aTeIsIMH BBITIOJTHEHUS U KPUTEPUIMHU
OLIEHKH.

Bbl  Mo)eTe  BOCNOJIB30BaThCs:  JIMHEHKOM, KapaHJalloM, CIPAaBOYHBIM  MaTepHalioM,
KaJIbKYJIATOPOM.

JU1st OLl@HKH JIMYHOCTHBIX Pe3yJbTaTOB MPEACTaBbTE MPENOAaBATEN0 NOPTPOIHO.

MaxkcuManbHOe BpeMsl BBIIIOJIHEHUA 3aJaHus — 60 MUHYT

Kpurtepun ouenku

3ananue yactu A — 10a 3a mpaBUIIbHBIN OTBET.

3amanue yactu B — 2 Garia 3a mpaBUIILHOE PEIICHUE;

-1 6ami 32 HerpyOyI0 BEIYMCIUTENBHYIO OLIUOKY, TPUBEIIITYIO K HETIPAaBUILHOMY OTBETY.
-1 6ann 3a npaBuiIbHBIE Pe0Opa30BaHUE, TPABUIIbHBIN BBIOOP (DOPMYJIBI, HO TOMYIIEHA
BBIYHCIUTENbHAS OIIMOKA, MPUBEIIAs K HEIPABUIBHOMY OTBETY

IIxana oneHnBaHuA

KavecTBeHHast OlIeHKa WHAWBUYaIbHBIX bannel,
[IponenT 00pa30BaTeNbHbIX JOCTUKEHUN COOTBETCTBYIOLIUE
pe3yIBTaTUBHOCTH OueHka BepbanbHbli aaior KayeCTBEHHOMU OIIEHKE
(TpaBHIIBHBIX WH/IMBUYaJIbHBIX
OTBETOB) 00pa3oBaTeNIbHbIX
JOCTHKCHUIN
91 +100% 5 OTJINYHO 11-12
81 +90% 4 XOpOIIIO 10
70 + 80% 3 YZIOBJIETBOPUTEIILHO 8-9
menee 70% 2 HEYIOBJIETBOPUTEIHHO 0-7

Yacrtb A. IlpuBeaure pemenue. Boibepure npaBuIIbHBINA OTBET.

Al | z, |A] 3-2i |
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KOMIUIEKCHBIX b 2-3i
apcen 21 =1—5i B 2+3i
uZ: =171 pappo...
r 3+2i
A2 | Haiinure 061acThb A ([-6;+x)
ornpeaeneHus: GyHKIUH B [[6;+)
y =+/3x+18 B |(-6;+0)
A3 | Beruuciaure AD
25 |BR2
log;16 —log, 4 +log, 7 | B
A4 | Onpenenute 3HaK Al|>0
sin(—190°) B |<0
AS5 | Kak Ha3biBaeTcs A | mpaBuIIO
MIPABUJIO CIIOKEHUS ABYX [Mucdaropa
HEKOJUTMHEAPHBIX
l’)
BEKTOPOB B | Tipasiio
TPEYroJIbHU
Ka
B | [IpaBumno
paBeHCTBa
TPEYroJIbHU
KOB
I' | mapamnens
HBIX
MIPSIMBIX
Yacrsp B. Pemnre Tnossie 3a1a4u.

B1 Haiinurte npoussoanyio GpyHkiuu y = e* +2x*%,
B2 | Yopocture
1-SIina-Cosa - Ctgax
B3 | PemnTe uppanuoHaibHOe ypaBHEHHE
JXx+6 =+x*-36
B4 | PemuTte mokasarenbHOe ypaBHEHUE

214271 =20

[Ipenonasarens O.B. XKypasnésa

BopoHexkckuii KoJL1eIK POOOTOTEXHMKH U KOMIIbIOTEPHBIX TEXHOJIOT Wil
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PACCMOTPEHO 3K3AMEHALIMOHHBINA BUWIET YTBEPXJIAIO
TPEAMETHO - IIUKJIOBOM Nel JIUpEKTOp KOJLIEIKA
KoMHCCHeH mo B/1.06. « Marematukay Jlykuna B.b.
061me00pa3oBaTeNbHbIX IS CHIELMAIBHOCTH CPEIHETO « »
AUCHAIITAH npodeccHoHansHOro obpasosanus (2019 r.
npoToKo Ne 10.02.04 — " OGecneuenune
or« »_ 201 r MH(POPMAIMOHHOM 6E30I1aCHOCTH
Ipencenarens MK TENIEKOMMYHHKAIIMOHHBIX CUCTEM",
A.B.Hanprum Kypc: 1 Vwuebnas rpymma:____
HNucTpykuus
BHUMaTeIbHO 03HAKOMBTECH C TIOTYUCHHBIM 3aJIaHUEM, TIOKA3aTEISIMK BBITOJIHEHUSI U KPUTEPUSIMU
OLICHKH.
Bel  MoxeTe  BOCHOJNB30BaThCA:  JIMHEWKOM, KapaHAalloM, CIPABOYHBIM  MaTEpUaAJIOM,
KaJIbKYJISATOPOM.
JUJIs1 OTICHKY JINYHOCTHBIX Pe3yIbTaTOB MPEICTaBLTE MPEIOIaBaTEII0 TOPTHOIHO.
MakcumanbHOE BpeMsl BBITTOJIHEHHUS 3aaHusl — 60 MUHYT
Kpurepun oueHku
3amanue yactu A — 16at 3a MpaBWIBHBINA OTBET.
3ananue yactu B — 2 6aia 3a mpaBWIBHOE PEIICHHCE,
-1 6am1 3a HerpyOyIO BEIYMCIUTENBHYIO OLIMOKY, TPUBEALIYIO K HETIPAaBUIHLHOMY OTBETY.
-1 Gayn 3a mpaBHIIbHBIE TIPe0Opa30BaHNe, TPABWIBHBIN BEIOOP (DOPMYITBI, HO IOMyIIEHA
BBIYMCIIUTENbHAS OIIMOKA, MPUBE/IIAs K HEIIPABUIBHOMY OTBETY
HIkaJjia oueHuBaHus
KauecTBeHHast orieHKa WHANBUAYAIbHBIX bamnsl,
[Ipouent 00pa30BaTeNbHbIX JOCTUKEHUN COOTBETCTBYIOLIUE
pPe3yNbTaTUBHOCTH OreHka BepOanbHbIii aHamoT KauyeCTBEHHOMN OIICHKE
(TIpaBUITHHBIX WHIBUTYaTbHBIX
OTBETOB) 00pa3zoBaTeIIbHBIX
JIOCTUKEHHI
91 +~100% 5 OTJINYHO 11-12
81 +90% 4 XOpOIIIO 10
70 = 80% 3 YZIOBJIETBOPUTEIILHO 8-9
menee 70% 2 HEYIOBJIETBOPUTEIHHO 0-7

Yacrtb A. [lpusenute pemenue. BeiOepuTe npaBuiIbHbINA OTBET.

Al | IlpousBenenue AR5
KOMILIEKCHOTO yrcna | B 16 —9i
z2=4-3i ya B5
CONPSKEHHOE  YHCIO Z .
paBHoO... I' B—6i
A2 | Halimute 0051acTh | A |(7;+x)
ompezeneHus GyHKUuMM [ p (=7;-+00)
y= Ioglz (28_ 4X) B |(—o0;7)
A3 | Beraucnure Al
2log, 4-log, 48 g31
3 3 i
A4 | Haiinure cos2a , ecian A 0,68
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sina=0,4 b 0,64
B 0,16
AS5 | Kak Ha3bIBaeTCs A | BEKTOp
OTPE30K, Ijis1 KoToporo | b mpsimas
YKa3aHO, Kakas U3 €ro B [1yu

TPaHUYIHBIX TOYCK
CYMTAETCs HAYaJIoM, a
Kakast — KOHIIOM?

Yactb B. 3amummre oTBer.

Bl | Haiimute npoussoanyio gynkmuu f(X)=2x2-3x+1 B Touxe Xo=1.

B2 . 2 .
YIIpOCTHTE BBIPAKEHHE (COS a+sina ) —SIn 2«

B3 | Pemure uppanuoHaibHOE ypaBHEHUE

J2x% +1 = -3x

B4 Pemute nokazarenbHOE YPpaBHCHUC 4X - 40 : 2X + 256 = O

[IpenonaBarens 0O.B. Kypasnéra

BOpOHe)KCKI/Ii/i KOJIJICK pOﬁOTOTeXHI/IKI/I U KOMIIbIOTCPHBIX TEeXHOJIOTH il

PACCMOTPEHO 3K3AMEHAIIMOHHBINA BUJIET YTBEPXIAIO
HPEMETHO - IIUKIIOBOM Ne 1 JIMpeKTOp KOJIeIKa
KOMHCCHEH o BJ1.06. « MaTeMaTHKa» Jlykuna B.b.
00111e00pa30BaTEIbHBIX JUTSL CTICITUATIEHOCTH CPEHETO « »
ARCHIUTITAH npodeccroHanbpHOro oopasosanus 2019 r.
nporokon Ne 10.02.04 — " Obecmneuenue
ore«_ »_ 201 r MH)OPMAIMOHHOMN 6E30IaCHOCTH
Hpencenarens K TEJIEKOMMYHHUKAITHOHHBIX CHCTEM'",
A.B.Hanbirun Kypc: 1 VYwuyeOnas rpymma:

HNucrpykuus

BHuMarenbHO 03HAKOMBTECH C MOJTYYEHHBIM 3aIaHUEM, TOKA3aTEISIMU BBITIOJIHEHUSL U KPUTEPUSIMU
OLICHKU.

Bel  MokeTe  BOCHOJNIB30BaThCA:  JIMHEWKOM, KapaHIalmloM, CIPAaBOYHBIM  MaTepUAIIOM,
KaJIbKYJISATOPOM.

J1J1 OLIEHKU JINYHOCTHBIX Pe3y/IbTaTOB MPECTaBbTE MPENO1aBaATEN0 TOPTPOIIHO.

MakcumanbHO€E BpeMsl BBIIOJIHEHU 3a1aHus — 60 MUHYT

Kputepun onenkn

3ananue yactu A — 10a 3a mpaBUIbHBIN OTBET.

3ananue yactu B — 2 6aruia 3a mpaBUIIbHOE PEILICHHE;

-1 6am1 3a HerpyOyIO BHIYMCIUTENIbHYIO OLIINOKY, TPUBELIYIO K HEIPaBUILHOMY OTBETY.
-1 Gann 3a npaBUIBHBIE Pe0Opa30BaHKe, IPABUIbHBIN BEIOOP (DOPMYIIBI, HO JOMYyIEHa
BBIUHCIIUTENbHAS OIIMOKA, MPUBE/IIAs K HEIPaBUIbLHOMY OTBETY

Ixkana oueHnBaHUA

HpOLIeHT KauecTtBeHHas onecHKa WHANBUAYaJIbHBIX bamnnel,
pE3yIbTaTUBHOCTH O6pa3OBaTeJ'IBHI)IX JIOCTIKEHHI COOTBETCTBYIOIIIHE
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(MpaBUIIBHBIX Onenka BepOanbHblif aHaslor | KaYeCTBEHHOM OLIEHKE
OTBETOB) MHIUBUAYAIbHBIX
00pa3oBaTeNbHBIX
NOCTHKEHUU
91 +100% 5 OTJINYHO 11-12
81 +90% 4 XOPOIIIO 10
70 + 80% 3 YAOBJIETBOPUTEIBHO 8-9
menee 70% 2 HEYJOBJIETBOPUTEIHHO 0-7

Yacrtb A. [Ipusenure penienue. Beibepure npaBuiIbHBIN OTBET.

Al | Beproe paBeHcTBO —5T0... A V/(t))=a(t,)
S'(t,)=2a(ty)

|
I

A2 | Haiinure oOmactb
ornpeeneHust GyHKIHN

y =log,, (3x+18)

A3 | Beruncinure

ST W T | W
N
o
+
£

3Iog3%—logsg

A4 1z All>0
Omnpenenure 3HaK COS—
4 b |<0
A5 | Ecnu nmro6ast Touka A | ToueuHsIi
IUIOCKOCTH SIBJISICTCS BEKTOP
BEKTOPOM, TO KaK OHa
Ha3bIBaeTCs? b | Hynesoii
BEKTOP

B | MoaynbHbIi
BEKTOP

I' | PaBHbIit
BEKTOP

Yacts B.Pemure TUIIOBRIE 3a1a4H.

B1 | Berauciute (x° + 2x* - x)'.

B2 | Yopoctute BbIpakeHue

tga -Ctga —sin’ «

B3 /
Pemmre nppannoHaibHOE ypaBHEHHE 3X+1=x-1

B4 | Pemnre noka3areiabHOEe ypaBHEHUE

9" +31 —4=0

[Ipenonasarens 0O.B. KypasnéBa




OLEHOYHOE CPEJICTBO Ne 2
NEPEYEHb TEOPETUYECKUX BOITPOCOB K 9K3AMEHY
1. Ecnu Ha uHTEpBasie BTOpas MPOU3BOIHAS UMEET 3HAK «T», TO TpapuK QYHKIUHU HA ITOM
UHTEpBAJE. . .
A) BBIYKJIBIH, ©) BOTHYTBIH B) yObIBaeT

2. Ecnu B kaxz10i Touke nnrepsana f'(x) <0, To GyHKIMs Ha 9TOM HHTEpBAIE. ..

A) yObiBaeT 0) Bo3pacTaeT B) IIOCTOSIHHA
3. BepHoe paBeHCTBO — 3TO...

A) V(t)=a(t,) 6) S'(t,)=a(ty) B) a'(t,)=V(t,)
1. Ecnu npu nepexoje yepe3 TOUKY MPOU3BOIHAS (PYHKITUU MEHSET CBOM 3HAK C «+» Ha «-»,

TO 3Ta TOYKA. ..
A) TIlepernba ©6) Makcumyma B) MwuHuUMyMma

5. Eciu B kax10ii Touke uHTepBaia f '(X) >0, To pyHKIMS Ha ITOM HHTEpPBAJE. ..
A) Bospacraer 6) YOwBaer B) [locTosiHHa
6. Eciiu ipu mepexoze yepe3 TOUKy Mpou3BOHAst (PYHKIIMHM MEHSIET CBOM 3HAK C «» Ha «-»,
TO 3Ta TOYKa
A) Ileperuba 6) Makcumyma B) MuHHMyMa
OLEHOYHOE CPEJACTBO Ne 3

IK3AMEHALIMOHHBIE BUJIETHI

BOpOHe)KCKI/Ii/i KROJIJICK pOﬁOTOTeXHI/IKI/I H KOMIIIOTEPHBIX TEeXHOJIOTHil

PACCMOTPEHO 3K3AMEHAIIMOHHBIN BUWIET [YTBEPXKJJAIO
IPEAMETHO - IIMKIOBOH o bJ1.06. « MaremaTuka» JIMpeKTOp KOIeI KA
KOMHCCHEH JUISL CTICLIMATIBHOCTH CPEIHETO Jlyxuna B.b.
00111€00pa30BaTENbHbIX po(eCCHOHATEHOTO 00Pa30BaHHUs |« »
JUCUHUTLIAH 10.02.04 — " OGecneuenune 2019 T.
npoTOKON Ne WH(POPMAITMOHHOW 0€301MacHOCTH
or«__»__ 201 r TEIEKOMMYHUKALMOHHBIX CUCTEM",
Ipencenarens LK Kypc: 1 VwueGHas rpynma:
A .B.YHamieirua

HNucrpykuus

BHuMarenbHO 03HAKOMBTECH C MOJTYYEHHBIM 3aIaHUEM, TOKA3aTEISIMU BBITIOJIHEHUS U KPUTEPUSIMU
OLICHKU.

Bel  MokeTe  BOCHOJNIB30BaThCA:  JIMHEWKOH, KapaHAAalloM, CIPABOYHBIM  MaTEpUaAIOM,
KaJIbKYJIATOPOM.

J1J1 OLIEHKU JINYHOCTHBIX Pe3y/IbTaTOB IPECTaBbTE MPENOAaBaATEN0 TOPTPOIIHO.

MakcumanbHO€E BpeMsl BBINOJHEHUS 3a1aHus — 60 MUHYT

Kpurepun onenkn

3ananue yactu A — 10at 3a mpaBUIbHBIN OTBET.

3ananue yacti B — 2 6aruia 3a mpaBUIIbHOE PEILLICHUE;

-1 6am1 3a HerpyOyIO BHIYMCIUTENbHYIO OLIMOKY, TPUBELIYIO K HEIPAaBUILHOMY OTBETY.
-1 Gann 3a npaBUIBHBIE IPe0Opa30BaHUe, TPABUIBbHBIN BEIOOP (DOPMYIIBI, HO OMYyIEHa
BBIUHCIIUTENbHAS OIIMOKA, MPUBE/IIAs K HEIPaBUIBHOMY OTBETY

MIxkana oueHuBaHUA
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KauecTBeHHast O1leHKa WHANBUIYAIbHBIX bamsr,
[Ipouent 00pa3oBaTeNbHBIX JOCTHKECHUN COOTBETCTBYIOIINE
pe3yIbTaTUBHOCTH OreHka BepGatbHbiif aHATOT KaueCTBEHHOW OIICHKE
(MpaBUIIBHBIX MHIUBUAYAIbHBIX
OTBETOB) 00pa3oBaTeNbHBIX
NOCTHKEHUU
91 +100% 5 OTJIMYHO 11-12
81 +90% 4 XOPOIIIO 10
70 + 80% 3 YOBJIETBOPUTEIBHO 8-9
menee 70% 2 HEYOBJIETBOPUTEIHHO 0-7
Al[Ecim npu mepexone uepe3A | Ilepernba
TOUKY Hpou3BojHas (yHKUMUB | MakcuMmyma
MEHSET CBOM 3HAK C «+» Ha «- B | MuHUMyMa
», TO 9Ta TOYKa
A2| Haiigure HeonpeneneHubii A |[1-6x+C
UHTEeTrpa I(X—3X2+2)dx b ﬁ—x3+2x+C
2
B 2
X xsc
2
A3 4 A |0
Berunciaure A cl B | 14
° B (20
A4| U3 Touku, He JIeKaIeH Ha A pOcMm
JTaHHOW TPSIMOM, MPOBE/ICH
MEPICHIUKYIISP K TIPSIMOH,
JUTMHA KOTOpOro 24 cM, U
HAKJIOHHAS JUIMHOM 25 CM. b | S6cm
Haiinute nepumerp B | 52cm
00pa3oBaBIIETOCS
TpEeYroJbHUKA.
A5| MarepuanbHas Touka A28 m/c
JIBUKETCS 110 3aKOHY B[29 m/c
S(t)=3-2t> +t-1. Bj31 m/c
Haiinute V(Z).

Yactp B. Pernite THOBBIE 3aa4H.

Bl

Hatinure HamMeHbliee M HAMOOJBIIEE 3HAYCHUS

byakman Y = X° +3x% +3X

[-2;0].

Ha IPOMEXKYTKE

B2

B ky6 co cTtoponoii 6cm Briuca map. Haiinure

00BeM mmapa.

IIpenonaBareins

BopoHexckuii Koj1eIK pOOOTOTEXHUKU M KOMIIbIOTEPHBIX TEXHOJIOTH A
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PACCMOTPEHO 3K3AMEHAIIMOHHBIN BWIET [YTBEPXKJIAIO

MPEIMETHO - HUKIIOBOM Ne 1 J{npekTop KoJuTeKa

KOMHUCCHEU mo B/1.06. « Marematukay Jlykuna B.b.
00111e06pa3OBATEbHBIX IS CHELMAIBHOCTH CPEIHEro « »

ANCIHATUTAH npodeccroHanbpHOro oopazoBanus 2019 r.

npoTokonm Ne 10.02.04 — " OGecneuenue

OT «__» 201 .

WHPOPMAaIMOHHON 0€30MaCHOCTH
TEJIEeKOMMYHHUKAITIOHHBIX CHCTEM ",
Kypc: 1 VYwuebnas rpymma:

[Ipeacenarens TTLK
A .B.Yarerng

HNucTpykuus

BHHUMaTeIbHO 03HAKOMBTECH C IMOJIYYCHHBIM 3aJaHUEM, I0KA3ATEIIIMU BBITIOJHEHWS U KPUTEPUSAMU
OLICHKHU.

Bbl  MOXeTe  BOCHOJIB30BAThCA:  JMHEMKOM, KapaHAAlloOM, CIPABOYHBIM  MaTEPUAJIOM,
KaJIbKYJIATOPOM.

JUJ1sl OLI€HKH JIMYHOCTHBIX Pe3yJbTaTOB MPEACTaBbTE MPENOAABATEN0 TOPTPOIHO.

MaxkcuManbHOE BpeMsl BBIIIOJIHEHUS 3aaHusl — 60 MUHYT

Kpurtepun ouenku

3amanue yactu A — 16at 3a MpaBUIBHBINA OTBET.

3amanue yactu B — 2 Gasia 3a mpaBUIIbHOE PEIICHUE;

-1 6am 3a HerpyOYIO BEIYHCIUTEIIBHYIO OMTUOKY, TPUBEAIIYIO K HEIIPAaBUIBHOMY OTBETY.
-1 6amn 3a npaBuIIbHBIE TPe0Opa30BaHUE, MPABUIBHBIN BBIOOP (DOPMYIIBI, HO TOMYIIEHA
BBIYMCIIMTENIbHAS OTMOKA, TPUBEIIIAS K HEMPAaBUILHOMY OTBETY

Ixana oueHuBaHuA

KauecTBeHHast OLl€eHKA MHIUBUYAJIBHBIX bambl,
[Ipouent 00pa3oBaTeNbHbIX JOCTUKECHUM COOTBETCTBYIOILIKE
Pe3YJIbTaTUBHOCTH OrcHKa BepGanbHbiil aHaor Ka4yeCTBCHHOW OIICHKE
(MpaBUIIBHBIX WHUBUIYaIbHBIX
OTBETOB) 00pa3oBaTeNIbHbIX
NOCTHKEHUN
91 +100% S) OTJINYHO 11-12
81 +90% 4 XOpOLIO 10
70 + 80% 3 YJIOBJICTBOPUTEIILHO 8-9
menee 70% 2 HEYJI0OBJIIETBOPUTEIBHO 0-7

Al[Ecim npu mnepexone uepe3A | Ilepernba
TOYKy mpousBofHas (QyHkumub | Makcumyma

MEHSET CBOM 3HAK C «t» Ha «-|B | MunuMyma

», TO 3Ta TOYKA

A2| Haiigute HeonpeneneHublii  |A |[1-6x+C
WHTETpal I(X—3X2+2)dx b ﬁ—x3+2x+c
2
2
B _ x*+C
2
A3 4 A |0
Beraucnure A Cy B | 14
° B |20
A4| 13 Touku, HE JIexKaIle Ha A pOcm

JAHHOM NPSMOM, ITPOBE/ICH

NEPIEHAUKYIISP K MPSIMOH,
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JUTMHA KOTOPOTO 24 cM, 1 b | 56cMm
HAKJIOHHAS JJIMHOH 25 cM. B | 52cm
Haiinure nepumerp

00pa3oBaBIIETOCS

TPEYroJIbHUKA.

A5| MarepuanibHasi TOUKa A28 m/c
JIBUXKETCS 110 3aKOHY B29 m/c
S(t)=3t-2t> +t-1. Bj31 m/c
Haitnure V(Z).

Yactn B. Pernite THOBBIE 3a1a4H.

B1

Haiiqure HauMeHbIlee W HAWOOJbIICEe 3HAYCHHS]
pyakmmn Yy =x*+3x*+3X Ha IPOMEKYTKE
[-2;0].

B2

B xy0 co ctopoHoii 6¢cMm Briucan map. Haitnure

00beM Iapa.

IIpenonaBareins
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BopoHnexckuii Ko1e1K poO0TOTEXHMKH M KOMIIbIOTEPHBIX TEXHOJIOT Uil

PACCMOTPEHO
MNPEAMETHO - [IUKIOBOU
KOMUCCHEN
0011eo0pazoBaTeIbHBIX
TUCTIATIIIH

mpoTokoi Ne

OT «___ » 201 r.

IIpencenarens ITIIK
A B.Yamasirun

3K3AMEHAIIMOHHBIA BWIET
Ne 1
o BJ1.06. « MaremaTuka
JUTSL CTICITUAITBHOCTH CPEHETO
po(heCCUOHATBHOTO 00pa30BaHUs
10.02.04 — " Obecnieuenue
nH()OPMAITMOHHON 0€30TTaCHOCTH
TEJEKOMMYHHKAITHOHHBIX CHCTEM",
Kypc: 1 VYwueOnas rpymma:

YTBEPXAIO
JlupekTop KoJUteIKa
Jlyxuna B.b.

« »
2019 .

HNucTpykuus

BHuMaTenprHO 03HaKOMBTECH C MOJIYYCHHBIM 3aJIaHUCM, IMOKA3aTCJISIMU BBIIIOJIHCHUSA U KPUTCPUAMU

OLIEHKHU.

Bel  MoOxeTe  BOCHOJNB30BAaThCA:  JIMHEWKOM, KapaHIalom,

KaJIbKYJISITOPOM.

CIIPpaBOYHBIM MaTcpualioM,

J11s1 OLIEHKU JIMYHOCTHBIX PE3YJIbTATOB MPEACTABLTE MPEMNO01aBaTEINI0 MOPTEHOIIHO.
MaxkcuManbHOe BpeMsl BBIOJHEHUS 3a1aHusi — 60 MUHYT

Kpurepun oueHkun

3ananue yactu A — 10a 3a npaBWIbHBIN OTBET.
3ananue yacti B — 2 Gasuia 3a npaBUIIbHOE PELLICHUE;
-1 Gann 3a HerpyOyrO BEIYHUCIUTENBHYIO OMMOKY, TPUBEAIIYIO K HEMPAaBUIBHOMY OTBETY.
-1 Gayut 3a mpaBUIIBHBIE IPEOOpPa30BaHKE, IPABHIBHBIN BBIOODP (POPMYJIBI, HO JOIyIIeHa
BBIUUCIIUTENIbHAS OMIMOKA, TPUBE/IIAs K HEMPAaBUILHOMY OTBETY

Ixana oueHuBaHuA

KauecTBeHHast orieHKa WHANBUAYAIbHBIX bamnsl,
[Ipouent 00pa30BaTeNbHbIX JOCTUKEHUN COOTBETCTBYIOLIUE
pPE3yNbTaTUBHOCTH OreHka BepGanbHblit aHaTor Ka4eCTBEHHOH OLIEHKE
(TTpaBUITHHBIX WHIMBUTYaTbHBIX
OTBETOB) 00pa3oBaTeNbHbIX
JIOCTHKEHU I
91 +100% 5 OTJINYHO 11-12
81 +90% 4 XOpOIIIO 10
70 = 80% 3 YZIOBJIETBOPUTEIILHO 8-9
menee 70% 2 HEYIOBJIETBOPUTEIHHO 0-7

Yactb A. BeiGepute paBUIbHBIN OTBET.

Al[Ecnu Ha uHTEpBaie BTOPasiA [BHITYKJIbBII
[IPOM3BOJHAs HMMEET 3HaKb |[BOTHYTHIN
«-», TO Tpaduk (yHKIMHB |yObIBaeT

Ha 5TOM MHTCPBAJIC. ..

A2| Haiimure A X x' X
. ——-——+——x+C
HEOIIpEICICHHBIN 2 2 2
HHTETpAIL
7 _ 3 _ E 2
I(4x 2X° + X 1)dx oyd _ oyt + XL ¢
8 4 2
B X ¥ X
2 2 2
A3 A A 0,7
——05
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b |1
B |7
A413 BepinHbI A |14
[PABHOCTOPOHHETO b |16
TpEYTroJIbHUKA B |27
ABC BOCCTaHOBJIEH
neprneHauKkynsap AD K
MJIOCKOCTH TPEYTrOJIbHUKA.
Haiinute paccTosinue oT
TOYKH D 10 CTOpPOHEI BC ,
eci AD=13,BC =6.

AS MarepuanbHas TOUKa A |52 m/c
ITBUYKETCSI 110 3aKOHY B 21 m/c
S(t)=2t"-3t* +1. B |53 m/c
Haiinure V(2) .

Yactp B. Pemnite THIIOBBIE 3a1a4H.

B1|Haiinure HanMeHblee 1 HauOOJIbIIIEE 3HAYCHNS]
dynkmun Y = X® —3X +1 Ha MpOMEKyTKe [0; 2] .

B2 |HaiiguTe miomaas MOBEpXHOCTH Ky0a ¢
TUArOHAJILIO 4\/§ .

IIpenonaBareins

BOpOHe)KCKI/Ii/i KOJIJICK pOﬁOTOTeXHHKH H KOMIIBIOTEPHBIX TEeXHOJIOTHii

PACCMOTPEHO 3K3AMEHAIIMOHHBIN BWIET [YTBEPXKJIAIO

HPEMETHO - IIUKIIOBOM Ne 1 JlupekTop KoJuteKa

KOMHCCHEH o BJ1.06. « MaremaTuKa» Jlykuna B.b.
001e00pa3oBaTeIbHBIX JUISL CTIENHATBHOCTH CPEIHErO « »

AACTUIITAH npodeccroHanbHOro oopasoBanus 2019 r.

nporokon Ne 10.02.04 — " Ob6ecnieueHue

OT «__ » 201 r.

WH(GOPMAITMOHHOW 0€301MacHOCTH
TETIEKOMMYHUKAIIMOHHBIX CUCTEM",
Kype: 1 VYwuebnas rpymnma:

[Ipeacenarens ITLK
A .B.Yamiasiruu

HNucrpykuus

BHuMarenbHO 03HAKOMBTECH C MOJTYYEHHBIM 3aIaHUEM, TOKA3aTEISIMU BBITIOJIHEHUS U KPUTEPUSIMU
OLICHKU.

Ber  MokeTe  BOCHOJNB30BaThCA:  JIMHEWKOH, KapaHAAalloM, CIPABOYHBIM  MaTEpUaAIOM,
KaJIbKYJIATOPOM.

J1J1 OLIEHKU JINYHOCTHBIX Pe3y/IbTaTOB MPEICTaBbTE MPENO01aBaTEeNI0 MOPTHOIIHO.

MakcumanbHO€E BpeMsl BBIMOJHEHUS 3a1aHus — 60 MUHYT

Kpurepun onenkn

3ananue yactu A — 10a 3a mpaBUIbHBIN OTBET.

3ananue yactu B — 2 6asuia 3a mpaBUIIbHOE PEILICHUE;

-1 6am1 3a HerpyOyIO BHIYMCIUTENIbHYIO OLIINOKY, TPUBELIYIO K HEIPAaBUILHOMY OTBETY.
-1 Gany 3a npaBUIBHBIE Pe0oOpa30BaHue, TPABUIbHBIN BEIOOP (DOPMYIIBI, HO JOMYyILEHa
BBIUHCIIUTENbHAS OIINOKa, MPUBE/IIAs K HEIPaBUIbHOMY OTBETY
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IIkaaa oneHNBaHUA

KauecTBeHHast orieHKa HHANBUAYAIbHBIX bamner,
IIpouent 00pa30BaTeNbHBIX TOCTHKEHUH COOTBETCTBYIOLIUE
pPe3yJIbTaTUBHOCTH OrcHKa BepGanbHblil aHaor KaueCTBEHHOU OIICHKE
(IpaBUIBHBIX WHIMBUTYaTbHBIX
OTBETOB) 00pa3zoBaTeIIbHBIX
JIOCTHKCHUHN
91 +100% S) OTJINYHO 11-12
81 +90% 4 XOpOUIO 10
70 + 80% 3 YIOBJICTBOPUTEIILHO 8-9
meHnee 70% 2 HEYIOBJIETBOPUTEIBHO 0-7

Yactb A. BeiOepute npaBuIbHBIN OTBET.

Al| BepHoe paBeHCTBO —3TO...  |A V'(to) = a(to)
BV (t)=a(t)
B IS'(t,)=a(t,)
A2| Haiinute HeonpeneneHHbIA  |A 3

MHTETpal J.(4X —6x° — 3)dX

B Ax*—6x"'+C
2 4
A3| Brrauciure ASZ . Af . A32 A | 1240
b | 1440
B | 1200
A4| VI3 TOYKH K MJIOCKOCTU A | 6cm
MPOBE/ICHBI IBE HAKJIIOHHBIE, |B | 8cm
paBHbie 10cM 1 17cM. PazHocts B | 10cMm
MPOEKITUN ATUX HAKIOHHBIX
paBHa 9cm. Haiiagure npoekuun
HAKJIOHHBIX.
A5MarepuanbHas Touka JBUXKeTcs| A |7 M/c
MO 3aKOHY B |6 m/c
S(t)=t>—t*+6t—1Haitnure |B|5m/c

v(1).

Yacro B.
PemmTe THIIOBEIE 3a/1a4MH.

B1

Haiigute HauMeHbIIEE U HauOOJIbIlIee 3HAYCHUS

byrkmun Y = 3x° —6X Ha IPOMEXYTKe [0; 3] .

B2

B npsAMOyroiasHOM napaijiesienuIese ¢
NMMHENHBIMU pasMepamu 2,2, 1 HaliiuTe JInHy

yuaroHaliu.

IIpenonaBarens
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Boponexckuii Ko1ea poOOTOTEXHMKH U KOMIIBIOTEPHBIX TEXHOJIOT Uil

PACCMOTPEHO 3K3AMEHAIIMOHHBIA BWIET YTBEPXIAIO
TPEAMETHO - LHKIJIOBOi Ne 1 JlnpexTop KoJiempKa
KOMHCCHCH o BJ1.06. « MaremaTuka Jlykuna B.b.
00111e00pa30BaTEIBHBIX JUISL CLIELUATBHOCTH CPEIHETO « »
AUCHAIITAH npodeccuonanbHOro oopasosanust 2019 r.
nporokon Ne 10.02.04 — " OGecneuenue
or«_ »_ 201 r MH(OPMAIMOHHON 5€30MaCHOCTH
Ipencenarems HIIK TEeJICKOMMYHUKAIIMOHHBIX cUCTeM",
A.B.Harbirun Kypc: 1 VwueGnas rpymma:

HNucTpykuus

BHHUMaTeIbHO 03HAKOMBTECH C IMOJIYYCHHBIM 3alaHUEM, TIOKA3aTEJIIMH BBIIIOJHEHUS U KPUTEPUAMU
OLICHKHU.

Bbl  MoOXkeTe  BOCHOJIB30BAThCA:  JIMHEMKOM, KapaHJAIIOM, CIPAaBOYHBIM  MaTEPUAJIOM,
KaJIbKYJIATOPOM.

JU1sl OLl@HKH JIMYHOCTHBIX Pe3yJbTaToOB MPEACTaBbTE MPENOAaBATEN0 NOPTPOIHO.

MaxkcruManbHOe BpeMsl BBIIIOJIHEHU 3aJaHus — 60 MUHYT

Kputepuu onenkun

3amanue yactd A — 106at 3a MpaBUIBHBINA OTBET.

3ananue yactu B — 2 6aia 3a mpaBWIBHOE PEIICHHCE,

-1 6am1 3a HerpyOyI0 BEIYMCIUTENBHYIO OLIMOKY, TPUBEILIYIO K HEIPAaBUILHOMY OTBETY.
-1 Gayn 3a mpaBMIIbHBIE TIPe0Opa30BaHNE, TPABWIBHBIN BEIOOP (DOPMYJIBI, HO TOMyIIEHA
BBIYMCIIUTENbHAS OIIMOKA, MPUBE/IIAs K HEIPABUIBHOMY OTBETY

Ixana oneHuBaHUA

KauecTBeHHast OLlEHKA MHIUBUYAJIBHBIX bambl,
[Ipouent 00pa30BaTeNbHbIX JOCTUKECHUM COOTBETCTBYIOILIKE
pe3yIbTaTUBHOCTH OreHKa BepGanbHbiil aHaor Ka4eCTBEHHOH OIECHKE
(MpaBUIBHBIX WHIUBUIYaIbHBIX
OTBETOB) 00pa3oBaTeNIbHbIX
JOCTHKCHUI
91 +100% S) OTJINYHO 11-12
81 +90% 4 XOpOLIO 10
70 + 80% 3 YJIOBJICTBOPUTEIILHO 8-9
menee 70% 2 HEYJIOBJIIETBOPUTEIBHO 0-7

Yactb A. BeiOepuTe npaBuiIbHbBIN OTBET.

Al

Ecnu npu nepexozne yepes A |Touka neperuda
TOYKY BTOpast MPOU3BOHAS Touka MakcHMyMa
MEHSET CBOU 3HAK, TO TOYKA Touka MUHUMYyMa
ABJISIETCS

b
B
Haiinure HeonpeneneHHbIN A 12x—8+C
b
B

A2
MHTErpa I(6X2 —8x +1)dX Px’ —4x* +x+C
3
%—ZXZ e
A3 Berunciure A + A+ A A 300
b 390
B 350
A4 Yepes Touku AU B npoBeaeHbIA 3
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npsiMble, IEpIEHAUKYISIpHbIE B 2,5
TUTOCKOCTH « , TIepeceKarone B 2,6
¢¢ B TOUKaxC Hu

D cooTBeTcTBeHHO. Halinure
paccTosTHUE MEXKIy TOUKaMU

AuB,ecimu AC =3,
BD =2 CD =2,4¥ OTPE30K
AB He epeceKacT II0CKOCTh

a .
A MarepuanbHasi TOYKa ABUKETCIA 13 m/c
5o 3aKoHYb 11 m/c
S(t)=t3—t2+5t—2. HaiinureB 3 M/c

v(2).

Yacrth B. Pemnre Trnosnie 3amaun.

BiHaI?mHTe HauMeEHbIllee W HauOOoJIbIIEE 3HAYEHUS]
bynkmun Y = x* —3x* Ha mpoMeKyTKe [—1; 1] .

B2 Haiimute o0beM muiamHApa, eciiu ero Beicota 10cMm,a
JMaroHaJlb JUAMETPAIbHOIO CeUeHHUs 26CM.

[Ipenonasarenn

BopoHekckuii KoJL1eAK pOOOTOTEXHMKH U KOMIIbIOTEPHBIX TEXHOJIOT Wil

PACCMOTPEHO 3K3AMEHAILIMOHHBIN BUJIET YTBEPXIAIO
MPEIMETHO - HUKJIOBON Nel JlnupekTop KoJuteKa
KOMHCCHEH no bJ1.06. « MaremaTtuka» JIyxuna B.b.
00me00pa3oBaTeNbHBIX JUISL CTICIHATIBHOCTH CPETHETO « »
AUCHHIUTAH npodeccronanbHoOro obpasosanust (2019 r.
nporokom Ne 10.02.04 — " Ob6ecneuenne
or«»_ 201 r HH(POPMAIMOHHO# 6e30MacHOCTH
[pencemarens ITIK TEJICKOMMYHHKAIIHOHHBIX CHCTEM",
A.B.Hanbirnn Kype: 1 VwueGHas rpymma:

HNucrpykuus

BHuMarenbHO 03HAKOMBTECH C MOJTYYEHHBIM 3aIaHUEM, TOKA3aTEISIMU BBITIOJIHEHUS U KPUTEPUSIMU
OLICHKU.

Bel  MokeTe  BOCHOJNIB30BaThCA: JIMHEWKOH, KapaHAAalloM, CIPABOYHBIM  MaTEpHaAIOM,
KaJIbKYJISATOPOM.

J171s1 OLIEHKU JIMYHOCTHBIX PE3YJIbTATOB MPEACTaBbTE MPENOIaBATEI0 MOPTEHOIIHO.
MaxkcruManbHOe BpeMsl BBITIOJIHEHU 3aaHusl — 60 MUHYT

Kputepun onenkn

3ananue yactu A — 10a 3a mpaBUIbHBIN OTBET.

3ananue yactu B — 2 6aria 3a mpaBUIIbHOE PEILICHHE;

-1 6am1 3a HerpyOyIO BHIYMCIUTENIbHYIO OIINOKY, MPUBEALIYIO K HEPABUILHOMY OTBETY.
-1 Gann 3a npaBUIBHBIE IPe0Opa30BaHKe, IPABUIbHBIN BEIOOP (DOPMYIIBI, HO JOMYyIEHa
BBIUHCIIUTENbHAS OIIMOKA, MPUBE/IIAs K HEIPaBUIBHOMY OTBETY

MIxkana oueHuBaHUA
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KauecTBeHHast O1leHKa WHANBUIYAITbHBIX Bamnsl,
[Ipouent 00pa3oBaTeNbHBIX JOCTHKECHUN COOTBETCTBYIOILINE
pe3yIbTaTUBHOCTH OreHka BepGatbHbiif aHATOT KaueCTBEHHOW OIICHKE
(IpaBHITEHBIX WH/IUBUTYaTbHBIX
OTBETOB) 00pa3oBaTeNbHBIX
NOCTHKEHUU
91 +100% 5 OTJIMYHO 11-12
81 +90% 4 XOPOIIIO 10
70 + 80% 3 YOBJIETBOPUTEIBHO 8-9
menee 70% 2 HEYOBJIETBOPUTEIHHO 0-7

Yacrtb A. BriGepurte npaBuIbHbII OTBET.

Al[Ecnn Ha uHTEepBasie BTOpas] A[BBITYKJIbII
[POM3BOJAHAs HMMeeT 3HaK B|BOrHyTHIM
«t», To Tpapuk (QYHKUMHB |yObIBaceT
Ha ’TOM MHTEpBaJe. ..

A2| Haiigure Al 2 2y

- ——— +x+C
HeOIpeIeICHHbBIN x 3
HHTETrpal

2
X b| 2 2J¢
— —/x+1dx - C
‘[ ( 2 \/_ j B[x 3
3/y2
2 _3VX +x+C
X 2
A3| Beruuciaure A 50
6 2 2 1
C.-C,+C;-C; b o4
B 36

A4{13 TOYKH K IIOCKOCTH Al 15cm
rpoBelieH nepneHaukysip | B  10,5¢m
IMHOU ScM,yron Mexay | B 10cm
HAKJIOHHOH U ee
MPOEKIMEN Ha TIIOCKOCTh
30° . Haitgure

AS5MarepuanbHas TouKa Al 16 wm/c
IBUYKETCS 110 3aKOHY b 17 Mm/c
S(t)=2t>-3t*+5t-1. |B| 22m/c
Haiinurte V(2) .

Yactb B. Permure THIIOBBIC 3a7a4H.

Bl Haiiqute HamMmeHbIlee ©  HauOOJIbIICE
BHA4YCHMS byHKIUHA y =X+ 2X HY

MIPOMEXKYTKE [—1; l] .

B2|Haiinute 06eM TpeyroyibHOM MPU3MBI, €CIH
ee BbicoTa 10cM,a CTOPOHBI OCHOBaHUS

5cM,5¢M,6¢M.

IIpenonasareins

BopoHnexckuii Koj1eIK pOOOTOTEXHUKU M KOMIIbIOTEPHBIX TEXHOJIOTH A




PACCMOTPEHO
MPEIMETHO - IUKIIOBOH
KOMHCCHEH
0011e00pazoBaTeIbLHBIX
JUCIIMILITIH
npoTokoi Ne
OT «___»
IIpencenarens ITIIK
A .B.Yanneirun

201 r.

3K3AMEHAIIMOHHBINA BWIET
Ne 1
o BJ1.06. « MaremaTuka
JUTSL CTICITUATTBHOCTH CPETHETO
po(heCCUOHATBHOTO 00pa30BaHU
10.02.04 — " OGecnieueHue
HH()OPMAITMOHHON 0€30TTaCHOCTH
TEJIEKOMMYHHKAIIHOHHBIX CHCTEM",
Kypc: 1 VYwueOnas rpymma:

YTBEPXAIO
JlupekTop KoJUteIKa
Jlyxuna B.b.

« »
2019 .

HNucTpykuus

BHuMaTenpbHO 03HAKOMBTECH C IMOJIYYCHHBIM 3aIaHUECM, TTOKA3aTCIAMU BBIIIOJIHCHUA U KPUTCPHUAMUA

OILICHKH.
Brl  mMmoxere
KaJIbKYJISITOPOM.

BOCIIOJIb30BAThCA:

JMHEWKOM,  KapaHJauowm,

CIIPpaBOYHBIM MaTcpualioM,

JUJIs1 OTICHKY JINYHOCTHBIX Pe3yIbTaTOB MPEICTaBLTE MPEIOIaBaTEII0 TOPTHOIHO.
MakcumanbHOE BpeMsl BBITTOJIHEHHUS 3aaHusl — 60 MUHYT

Kpurepun oueHkn

3amanue yactu A — 16at 3a MpaBWIBHBINA OTBET.
3ananue yactu B — 2 6aia 3a mpaBWIBHOE PEIICHHCE,
-1 6am1 3a HerpyOyIO BEIYMCIUTENBHYIO OLIMOKY, TPUBEALIYIO K HETIPAaBUIHLHOMY OTBETY.
-1 Gayn 3a mpaBMIIbHBIE TIPe0Opa30BaHNe, TPABWIBHBIN BEIOOpP (DOPMYITBI, HO TOMyIIEeHa
BBIYMCIIUTENbHAS OIIMOKA, MPUBE/IIAs K HEIIPABUIBHOMY OTBETY

IIxana oneHuBaHUA

KauecTBeHHast orieHKa WHANBUAYAIbHBIX bamnsl,
[Ipouent 00pa30BaTeNbHbIX JOCTUKEHUN COOTBETCTBYIOLIUE
pPe3yNbTaTUBHOCTH OreHka BepOanbHbIii aHamoT KauyeCTBEHHOMN OIICHKE
(TIpaBUITHHBIX WHIBUTYaTbHBIX
OTBETOB) 00pa3zoBaTeIIbHBIX
JIOCTHKEHU I
91 +~100% 5 OTJINYHO 11-12
81 +90% 4 XOpOIIIO 10
70 = 80% 3 YZIOBJIETBOPUTEIILHO 8-9
menee 70% 2 HEYIOBJIETBOPUTEIHHO 0-7
Yacrp A.
Bribepure npaBUIIbHBIN OTBET.
A1l |Ecnu B KaXX/10i TOUKe A [Bospacraer
unrepsana f'(x)>0, 10 B [YObiBaer
(byHKIS HA 5TOM B |[locrosiHHa
WHTEpBAJe. ..
A2 |HaiiinTe HeoNpeaeNeHHbIH |A fX —2x2 +3x+C
UHTErpa j %—4X+3 dx by 3)(3 -4+C
X
B I 4+C
NS
A3 | Berumcnnte C86 P, A 52
b 50
B 56
A4 |13 Touku A Ha TNIOCKOCTh A 14
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OIyIIEH nepneHaukymsip b 10
AB = 6. Haiinure miny B 4
HaKJIOHHO# AC ,eciu

MIPOEKIIMU HAKJIIOHHOM 8.

A5 |YpaBHeHue JIBIOKEHUSIA 9 M/c
MaTepHUaTbHOMI TOUKHB 10 m/c

S(t) =2t —t2 11 B Lwle
3

Haiixure v ( 2) .

Yactp B.Penite Tunossie 3agayu.

B1 Haiinute HauMeHblllee U HAUOOJbIIEE 3HAUCHUS]

YHKIUHU Y = 1 x? — 1 x* na npomexytke [1;3].
2 3

B2 Haiimure momaas O0KOBOM MOBEPXHOCTH
[PsIMON TPEYTOJIbHOM IpU3Mbl ¢ BeicoTol 10cMm.B
OCHOBAHHWH TPEYTOJIBHUK CO CTOPOHOM 7CM, 8cM,
OcwM.

[IpenonaBarenn

BOpOHe)KCKI/Ii/i KOJIJICK pOﬁOTOTeXHI/IKI/I U KOMIIbIOTCPHBIX TEeXHOJIOTH il

PACCMOTPEHO 3K3AMEHAIIMOHHBIA BUWIET YTBEPXIAIO
MPEIMETHO - HUKJIOBON Nel JlnupekTop KoJuteKa
KOMHCCHEH no BJ1.06. « Marematuka Jlykuna B.b.
001e00pa30BaATEIbHBIX JUISL CTIEIHAIBHOCTH CPEIHErO « »
ANCIHATUTAH npodeccroHanbpHOro oopasosanus 2019 r.
mpotokon Ne 10.02.04 — " Obecneucnue
or«_ »_ 201 r HH(OPMAIIMOHHO 6€30MacHOCTH
Ipencemarens HIK TEJIEKOMMYHUKAIMOHHBIX CHCTEM",
A.B.Hanpirun Kype: 1 VwueGHas rpymma:

HNucrpykuus

BHuMarenbHO 03HAKOMBTECH € MOJYYEHHBIM 3aJaHUEM, TTOKA3aTEISIMH BBIITOJHEHUS U KPUTEPUSIMU
OLICHKU.

Bel  MokeTe  BOCHOJNB30BaThCA:  JIMHEWKOH, KapaHAAalloM, CIPABOYHBIM  MaTEpUAIIOM,
KaJIbKYJIATOPOM.

J11s1 OLIEHKU JIMYHOCTHBIX PE3YJIbTATOB MPEACTABLTE MPETNO01aBaTEIN0 MOPTEHOIHO.
MaxkcuManbHOe BpeMsl BBITIOJIHEHU 3a1aHus — 60 MUHYT

Kputepun onenkn

3ananue yactu A — 10a 3a mpaBUIbHBIN OTBET.

3ananue yacti B — 2 Garia 3a nmpaBUIIbHOE PEILLICHUE;

-1 6am1 3a HerpyOyIO BHIYMCIUTENIbHYIO OLIINOKY, TPUBELIYIO K HEIPaBUILHOMY OTBETY.
-1 Gann 3a npaBUIBHBIE IPe0Opa30BaHKe, IPAaBUWIbHBIN BEIOOD (POPMYIIBI, HO JIOMYyILEHa
BBIUHCIIUTENbHAS OIIMOKA, MPUBE/IIAs K HEIPaBUIbLHOMY OTBETY

Ixkana oueHnBaHUA

HpOLIeHT KauecrBennas OIICHKAa MHAWBUAYAJIbHBIX Ba.II.TIBI,
PE3YIBTAaTUBHOCTHU 06p330BaTeJ'II)HI)IX )IOCTI/I)KGHI/Iﬁ COOTBETCTBYIOIIIHE
(HpaBI/IHBHBIX OHCHKa Bep6aHBHLII>'I AHaAIOr Kau€CTBCHHOHN OIICHKC
OTBeTOB) HHIWBUAYAJIbHBIX
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00pa3oBaTeNbHBIX

NOCTHKEHUN
91 +100% 5 OTJINYHO 11-12
81 +90% 4 XOpOIIO 10
70 + 80% 3 YOBJIETBOPUTENBHO 8-9
menee 70% 2 HEYOBJIETBOPUTEIHHO 0-7

Yacrb A.Bribepute npaBuiIbHbINA OTBET.

v(1).

Al. [Ecnim npu mepexone uepesA [lepermba
TOYKY Mnpou3BojaHas GyHKIMUB [Makcumyma
MEHSET CBOM 3HAK C «+» Ha «-»B [MuHuMyma
TO 3Ta TOYKA...

A2. |Haiinute Heonpe)lem:HHbH/I A @ e
HHTETpal J.(\/;— 6X° + 3)dx .

b L—12x+C

2x
B X 2x° +3x+C
3
3. Borancure 5. A A 3
9

b 4

B 5

A4. |Haxnonnas AM, mpoBenenHas A 62
U3 TOYKUA A K TaHHOH B ﬁ
IJIOCKOCTH, paBHa 12. Uemy
paBHa MPOEKLUS ITON B 1042
HaAKJIOHHO# Ha MIOCKOCTh, €CJIHT
yroiyl Mexny npssMmoit AM u
JTAHHOW TNIOCKOCTBIO PABEH
45°7

AS MarepuanbHasi TOUKa JIBHKETCAA 3 M/c
MO 3aKOHY b 2 m/c
S(t)=2t°+t* -5t +1. HaitnureB 1 m/c

Yacrtp B.Penute TunoBkie 3a1a4u.

B1

Haiinnrte HauMeHbIIee ¥ HaWOOJbIIEe 3HAYECHUS
dynkmmn Y = X* —6X+13 Ha IpOMexyTKe [O; 5] :

B2

TPEYTOJIbHUK C KaTeTaMu 6 U 8.

Haiinute 00beM NpsiMOi TPEYTrOIbHOM MPU3MBI,
BBICOTA KOTOPOU 6,8 OCHOBAHME - MIPSMOYTOJIbHBIN

IIpenonasareins

BopoHnexckuii Koj1e1K pO0OTOTEXHUKU M KOMIIbIOTEPHBIX TEXHOJIOTH I
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PACCMOTPEHO
MPEIMETHO - IUKIIOBOH
KOMHCCHEH
0011e00pazoBaTeIbLHBIX
JUCIIMILITIH
npoTokoi Ne
OT «___»
IIpencenarens ITIIK
A .B.Yanneirun

201 r.

3K3AMEHAIIMOHHBINA BWIET
Ne 1
o BJ1.06. « MaremaTuka
JUTSL CTICITUATTBHOCTH CPETHETO
po(heCCUOHATBHOTO 00pa30BaHU
10.02.04 — " OGecnieueHue
HH()OPMAITMOHHON 0€30TTaCHOCTH
TEJIEKOMMYHHKAIIHOHHBIX CHCTEM",
Kypc: 1 VYwueOnas rpymma:

YTBEPXAIO
JlupekTop KoJUteIKa
Jlyxuna B.b.

«
2019 .

»

HNucTpykuus

BHuMaTenpbHO 03HAKOMBTECH C MOJIYYCHHBIM 3aIaHUCM, IMOKA3aTCIIAMU BBINIOJIHCHUA U KPUTCPUAMU

OILICHKH.
Brl  mMmoxere
KaJIbKYJISITOPOM.

BOCIIOJIb30BAThCA:

JUHEHKOW,  KapaHJalloM,

CIIPpaBOYHBIM MaTcepuajiomMm,

JUJIs1 OTICHKY JINYHOCTHBIX Pe3yIbTaTOB MPEICTaBLTE MPEIOIaBaTEII0 TOPTHOIHO.
MakcumanbHOE BpeMsl BBITTOJIHEHHUS 3aaHusl — 60 MUHYT

Kpurepun oueHkn

3amanue yactu A — 16at 3a MpaBWIBHBINA OTBET.
3ananue yactu B — 2 6auia 3a mpaBWIbHOE PEIICHHCE,
-1 6am1 3a HerpyOyIO BEIYMCIUTENBHYIO OLIMOKY, TPUBEALIYIO K HETIPAaBUIHLHOMY OTBETY.
-1 Gayn 3a mpaBHIIbHBIE TIPe0Opa30BaHNe, TPABWIBHBIN BEIOOP (DOPMYITBI, HO IOMyIIEHA
BBIYMCIIUTENbHAS OIIMOKA, MPUBE/IIAs K HEIIPABUIBHOMY OTBETY

Ixana oneHuBaHUA

KauecTBeHHast orieHKa WHANBUAYAIbHBIX bamnsl,
[Ipouent 00pa30BaTeNbHbIX JOCTUKEHUN COOTBETCTBYIOLIUE
pPe3yNbTaTUBHOCTH OreHka BepOanbHbIii aHamoT KauyeCTBEHHOMN OIICHKE
(IpaBHIIBHBIX WHIBUTYaTbHBIX
OTBETOB) 00pa3zoBaTeIIbHBIX
JIOCTHKEHU I
91 +~100% 5 OTJINYHO 11-12
81 +90% 4 XOpOIIIO 10
70 = 80% 3 YZIOBJIETBOPUTEIILHO 8-9
menee 70% 2 HEYIOBJIETBOPUTEIHHO 0-7

Yactb A.BriOepuTte npaBuiIbHbBIN OTBET.

A1l |BepHoe paBeHCTBO — 3TO... A V’(to) = a(to)
b S’(tO) = a(to)
B a'(t)=v(t)
A2 |HaiiguTe HeompeneieHHbIid |A #5x° —1,5x° +C
)X B X" okt _oxsc
UHTETpal J. 5X —3—2 dx| e Texd
B ﬁ - X—4 -2x+C
2 8
A3 P, 4 A 4!
Beruncnaure —- Ay B 1
8
B 2
A4 |W3 Touku A Ha IUIOCKOCTH A 2
OITYIIICH b 6
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NepHeHAUKYISIp AB =8 ,Hakia B 4
oHHasa AC =10. Halinute
JUTUHY TIPOEKIIUU

HAKJIOHHOM.

AS MarepuanbHasi TOUKa A 5Mm/c
ITBUYKETCSI TI0 3aKOHY b 2 Mm/c
S(t)=2t-2t* +3t. B 1 m/c

Haiinure V(l) .

Yactw B.Pemnite Tunoseie 3agayu.

B1 [Haiinure HanMmeHbIllee U HAUOOIbIIIEE 3HAUCHHUS
QyHKIMK Y = X° —4X +3 Ha IPOMEXYTKE [O; 3]

B2 [Haiinure 00beM TPEYroapHOM NPSAMON IPU3MBI,
eciu ee BoicoTa 10 cM, a B OCHOBaHUH
rpeyroiabHUK co cropoHamu 10cMm,10cm u 16¢cMm.

IIpenonaBareins

BOpOHe)KCKI/Ii/i KROJIJICK pOﬁOTOTeXHI/IKI/I U KOMIIbIOTCPHBIX TEeXHOJIOTH il

PACCMOTPEHO 3K3AMEHAIIMOHHBIA BUWIET YTBEPXIAIO

TPE/IMETHO - LUKJIOBOH Nel JlnupekTop KoJuteKa

KOMHCCHEH no BJ[.06. « Marematuka» JIykuna B.b.
0011e00pa30BaTEIbHBIX JUISL CTIEIHAIBHOCTH CPEIHErO « »

ANCHHATUTAH npodeccroHanbpHOro oopasoBanus 2019 r.

npotokon Ne 10.02.04 — " OGecrnieuenne

OT «__ » 201 .

WH(POPMAITMOHHOW 0€301TacHOCTH
TETIEKOMMYHUKAIIMOHHBIX CUCTEM",
Kype: 1 VYwuebnas rpymnma:

[Ipeacenarens ITLK
A .B.Yamiasiruu

HNucrpykuus

BHuMarenbHO 03HAKOMBTECH C MOJTYYEHHBIM 3aIaHUEM, TOKA3aTEISIMU BBITIOJIHEHUS U KPUTEPUSIMU
OLICHKU.

Bel  MoxeTe  BOCHOJNB30BaThCA:  JIMHEWKOM, KapaHAalmloM, CIPABOYHBIM  MAaTEPHUAIIOM,
KaJIbKYJIATOPOM.

JUJ1 OLIEHKU JINYHOCTHBIX Pe3y/IbTaTOB MPECTaBbTE MPEN0IaBaATEN0 TOPTPOIIHO.

MakcumanbHO€E BpeMsl BBINOJIHEHU 3a1aHus — 60 MUHYT

Kputepun onenkn

3ananue yactu A — 10a 3a mpaBUIbHBIN OTBET.

3ananue yactu B — 2 6asuia 3a mpaBUIIbHOE PELICHHE;

-1 6am1 3a HerpyOyIO BHIYMCIUTENIbHYIO OLIMOKY, TPUBEILIYIO K HEIPAaBUILHOMY OTBETY.
-1 Gann 3a npaBUIIbHBIE IPe0Opa30BaHKe, IPABUIbHBIN BEIOOP (DOPMYIIBI, HO JOMYyIEHa
BBIUHCIIUTENbHAS OIIMOKA, MPUBE/IIAs K HEIPaBUIBHOMY OTBETY

Ixkana oueHnBaHUA

IIporeHT KauecTBeHHast O1leHKa WHIUBUYAJIBHBIX banns,
Pe3yNbTaTHBHOCTH 00pa3oBaTeNbHBIX JOCTHKEHUN COOTBETCTBYIOILINE
(IpaBHITBHBIX Orenka BepOanbubiii anaynor | K@9CCTBCHHOM OLCHKE
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OTBETOB) WH/IUBUYaJIbHBIX
00pa3zoBaTebHBIX
JIOCTUKEHHU I
91 +100% 5} OTJIMYHO 11-12
81 +90% 4 XOpOUIO 10
70 + 80% 3 YIOBJICTBOPUTEIILHO 8-9
meHnee 70% 2 HEYI0OBJIETBOPUTEIBHO 0-7

Yactb A. BeiGepute npaBuIbHBINA OTBET.

Al|Ecin B kaxnou Ttouke ABospacraer

uurepsana f'(x) <0, To B|YObiBaet

MEepHIEHIUKYISIP K
IIPSMOM M HAKJIOHHAs
mmuHoM 26 cm. [Ipoeknust
HAaKJIOHHOW Ha JaHHYIO
npsimyro pasHa 10 cMm.
Haiinnre nepumerp
00Opa3oBaBIIerocs
TpeyrojbHUKa

byrKIS Ha stom B [locTostHHA
MHTEpBAJeE. ..
T 3
A2Haiinute § Alax® o+ C
HEOIIpeCICHHBIN 3
HMHTETpa Bjx® x?
) ——-—+3x+C
j4(x —X+ 3)dx 3 2
3
L EESEPVIPPIIT
3
A3Brrunciure Al 210
Cg-C§+C53-Cf B| 200
B| 202
A43 Touku, He nexamiei Ha Al 50cMm
ITaHHOU MPSIMO1A, B| 60cm
IIPOBE/ICHBI B| 24cm

AS MatepuanbHas Touka A2 m/c

VIBHOKCTCA 1o 3aKOHY|
S(t)=t>—2t*+3t+1.

MPOMEKYTKE [O; 3] :

Haiigure v(1). B3 m/c
Bi4 m/c
Yacrtp B. Permmmte THIIOBEIE 331291,
B1|Haiinure HauMmeHbliee ¥ HauOOJIBIIIEE]
BHayeHHs (GyHKIEH Y =-X"+2X—3 Ha

B2|Haitgute 00BbeM KOHYCa, €CITU €r0 BBICOTa
paBHa 8cM, oOpa3zyromas paBHa 10cM.

IIpenonaBarens

BopoHnexckuii Koj1e1K pO0OTOTEXHUKU M KOMIIbIOTEPHBIX TEXHOJIOTH I




PACCMOTPEHO
MPEIMETHO - IUKJIOBOU
KOMHUCCHEN
00111e00pa30BaTENLHBIX
TUACITATLITIH
MPOTOKOI Ne
OT «___»
[Ipeacenarens TTLK
A.B.YHameirua

201 r.

o BJ1.06. «

10.02.04 —

3K3AMEHALIMOHHBINA BUJIET
Nel

JUTS CTICITHATTEHOCTH CPEHETO «
npodecCHOHATEHOTO 00pa30BaHUs

WHPOPMAaIMOHHON 0€30MaCHOCTH
TEJIEeKOMMYHHUKAITIOHHBIX CHCTEM ",
Kypc: 1 VYwuebnas rpymma:

MaremaTtuka»

YTBEPXIAIO
JupekTop KomemKa

»

Jlykuna B.b.

" Obecneyenue

2019 .

HNucTpykuus

BHuMaTenpbHO 03HAKOMBTECH C MOJIYYCHHBIM 3aIaHUCM, IMOKA3aTCIIAMU BBINIOJIHCHUA U KPUTCPUAMU

OILICHKH.
Brl  mMmoxere
KaJIbKYJISITOPOM.

BOCIIOJIb30BAThCA:

JIMHENKOU

,  KapaHaIioM,

CIIPABOYHBIM

JUJIs1 OTICHKY JINYHOCTHBIX Pe3yIbTaTOB MPEICTaBLTE MPEIOIaBaTEII0 TOPTHOIHO.
MakcumanbHOE BpeMsl BBITTOJIHEHHUS 3aaHusl — 60 MUHYT

Kpurepun oueHkn

3amanue yactu A — 16at 3a MpaBWIBHBINA OTBET.
3ananue yactu B — 2 6aia 3a mpaBWIBHOE PEIICHHCE,
-1 6am1 32 HerpyOyI0 BHIYMCIUTENBHYIO OIIUOKY, TPUBEALIYIO K HEIPABUIHLHOMY OTBETY.
-1 Gayn 3a mpaBHIIbHBIE TIPe0Opa30BaHNe, TPABWIBHBIN BEIOOP (DOPMYITBI, HO IOMyIIEHA

BBIYMCIIUTENbHAS OIIMOKA, MPUBE/IIAs K HEIIPABUIBHOMY OTBETY

IIxana oneHuBaHUA

MaTepHaIIOM,

KauecTBeHHast orieHKa WHANBUAYAIbHBIX bamnsl,
[Ipouent 00pa30BaTeNbHbIX JOCTUKEHUN COOTBETCTBYIOLIUE
pPe3yNbTaTUBHOCTH OreHka BepOanbHbIii aHamoT KauyeCTBEHHOMN OIICHKE
(IpaBHIIBHBIX WHIBUTYaTbHBIX
OTBETOB) 00pa3zoBaTeIIbHBIX
JIOCTHKEHU I
91 +~100% 5 OTJINYHO 11-12
81 +90% 4 XOpOIIIO 10
70 = 80% 3 YZIOBJIETBOPUTEIILHO 8-9
menee 70% 2 HEYIOBJIETBOPUTEIHHO 0-7

Yactb A. BriGepurte npaBuIbHbII OTBET.

Al[Ecnu Ha uHTepBane BTopasi ABBITYKJIbII
NpOU3BOAHAs MMeeT 3HaK B[BOrHYTHIi
«t», To Tpapuk (QYHKUMHB |yObIBaeT
Ha 3TOM MHTEpBAJIE. ..

A2| Haitnure Al 2 2/
HEOTPEIEIEHHBIN 3 €
UHTerpal

2
[ X -Jx+1ix B2 20% .
2 Bl x 3
2_ X’ +x+C
X 2 =

A3| Berauciute Al 50

C?-Ci+C2-Ch B| 54
B| 36
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A4{13 TOYKH K INIOCKOCTH Al 15¢cm
poBeieH nepneHaukysap | b 10,5¢m
MIMHOM ScM,yron Mexay | B| 10cm
HAKJIOHHOH U ee
MPOEKITMEH Ha TIOCKOCTh
30°. Haiigure

A5MarepuanbHasi TOUKa All6 m/c
IMTBUKETCS 110 3aKOHY B|17 m/c

S(t)=2t°-3t*+5t-1. | B22wm/c
Haiizure v(2).

Yactn B. Pernite THOBBIE 3a1a4H.

B1|Haiinnte HauMeHblllee U HauOOJIBIIEE
BHAYCHUS byHKIIH y= X% +2X HA

[IPOMEXKYTKE [—1; 1] .

B2|Haiigute 00beM TpeyroiabHOU MIPU3MBL, €CIIN
ee BbicoTa 10cM,a CTOPOHBI OCHOBaHUS
S5cM,5¢M,6¢M.

IIpenonaBareins

9K3AMEHALIMOHHBIE BUJIETbBI

Cnenunanprocth 10.02.04 — «O6Gecneuenne nHGOpMAITMOHHOW 0€30IMaCHOCTH
TEJIEKOMMYHHKAIITHOHHBIX CUCTEM)

Huctunnuna BJ1.06. « Marematuka
Kype: _1 VYuebnas rpymnmna:
Cemectp: Ne 2

[Ipenonasarens

Paccmotpeno na 3acemanuu LK oGrieo0pa3oBaTenbHbIX IMCHUTLINH

IIporokoi Ne OT « » 201_r.

[Ipeacenarens I[NIK
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