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KOMIIBIOTEPHBIX TEXHOJIOT Ui 1o CIEIHUATBHOCTH 11.02.15 -
«MHPOKOMMYHUKAIIUOHHBIE CETH H  CHCTEMBI  CBSI3W»,  YTBEPXKICHHOTO
[legarornueckum coBetoM ot 16.12.2019 1. mpoTtokon Nel

Nunexc — 11.02.15 UCC

CocraBurenb: IpenogaBareib O.B. Kypasnesa




1. OBIIAA XAPAKTEPUHCTHKA IUCHHHIVIHHbBI

1.1. I]lenv u nnanupyemoie pe3yibmanvl 0C60EHUA OUCUUNTIUHDL

B pesynbprare u3ydeHus mNpo¢deCCHOHAIBHOTO AUCHMILIUHBI CTYACHT JOJKEH
OCBOUTb OCHOBHOW BHUJ JEATEIBHOCTH - WU3MEPEHUS U COOTBETCTBYIOILIME EMY
o0111e KOMIETEHIIMY U TPO(HECCHOHATIbHBIE KOMITETEHITUH:

1.1.1 B pe3ynbTare OCBOECHUS JUCUUILINHBI CTYACHT JI0JKEH:

YMeTs: AJI'EBPA

* BBINIOJHATH apu(MeTHUYecKHe [EHCTBUS HaJ YHCIaMH,
coyerasgs YCTHbIE W  [UCbMEHHBIE  IPUEMBI;  HAaXOIUTh
npUOIMIKEHHBIE 3HAYEHUS BEJIMYMH U MOTPELUIHOCTH BBIYUCICHUN
(aOcomoTHasT M OTHOCHUTEINIbHAs); CpPAaBHUBAaTh  UUCJIOBbBIE

BBIPAKCHHU,
¢* HaXOIUTb 3HAUYCHHUA KOpPHA, CTCIICHU, norapH(bMa,
TPUTOHOMCTPHUUYCCKHUX

BBIDA)KCHUNM HA  OCHOBE  ONPENCICHHs, MCHOJIb3YysS I[pPHU
HEOOXOJMMOCTH HMHCTPYMEHTAJbHBIE CPEACTBA; IOJB30BATHCS
NPUOJIMKEHHON OLIEHKOW MPU MPAKTUYECKUX pacyeTax;

* BBINOJHATH NPEOOpPa30BaHUs BBIPAKEHUU, MHPUMEHSS
dbopMyIibl, CBSI3aHHBIE CO CBOMCTBaMHU CTENEHEW, Jorapudmos,
TPUTOHOMETPUUECKUX (DYHKITUH;

* HCIIOJIb30BaTh MPUOOPETEHHBIE 3HAHUS M YMEHUSA B
MPAKTUYECKOMN JEATENbHOCTH U TOBCEHEBHOM KU3HMU:

* JUISl TIPAaKTUYECKHX pacueToB 1o ¢dopMmyriam, BKIHOYas
dbopMybl, coaepiKallie CTEeNeHH, pajuKaibl, JorapudMbl H
TPUTOHOMETpUUYECKUEe (PYHKLNHU, UCTIOIb3Ys MPU HEOOXOIUMOCTH
CIIPAaBOYHBIE MAaTEpPHajbl U IPOCTEUIINE BBIYUCIUTEIIBHBIC
YCTPOMCTBA.

DOyHKUMHA U TPaPUKH

BBIYHCIIATh 3HaUCHUE (PYHKIMU MO 33JaHHOMY 3HAYEHUIO
aprymeHTa Mpy pa3audHbIX crioco0ax 3aAaHus QyHKIUU;

ONpENENSATh OCHOBHBIE CBOMCTBA YMCIOBBIX (YHKUHH,
WTIOCTPUPOBATH UX HA rpauKax;

CTPOUTH TpadUKW U3YYEHHBIX (YHKIMHI, UILTIOCTPUPOBATH
1o rpauKy CBOMCTBA 3JI€MEHTAPHBIX (QYHKIUNA;

UCIIOJIb30BaTh MOHATHE (DYHKIIMH JIJISi ONUCAHUS U aHAIU3a
3aBUCHUMOCTEH BEJIUYHH;

UCIIOJI30BaTh MPHOOPETEHHBIC 3HAHUS W yMEHUS B
MTPAKTUYECKOM JIEATENBHOCTH U TOBCETHEBHOM KU3HMU:

JUISL  ONMHUCAHWSI C TOMONIBI0  (DYHKIIMI  pa3IHYHbIX
3aBUCUMOCTEH, MPECTaBICHUS WX TpaduuecKku, MHTEPIPETAIIUU
rpauKoB.




Hauaja MmaTeMaTH4eCcKOro aHaju3a

HAXOAWUTh IMPOU3BOIHBIC STIEMEHTAPHBIX (PYHKIIHIA;

UCIIONIb30BaTh IMPOU3BOJIHYIO JUIS WM3yYEHHUS CBOWCTB
GyHKIIUN U TOCTPOCHUS TPaPUKOB;

PUMEHSATD TIPOU3BOHYIO IS TIPOBEICHYISI
NpUOJIMKEHHBIX BBIUYMCIICHHUN, pemiaTh 3aJayd  MPUKIATHOTO
XapakTepa Ha HAXOXKICHWE HAMOOJBIIETO W HAMMEHBIIETO
3HAYCHUS,

BBIYHCIIATh B MPOCTEHUININX CIydasx IIOMAAN U 00BEMBI C
UCIIOJIb30BaHUEM OIPEICTICHHOTO HHTETpaa;

HCMOJIb30BATHL MPUHOOpPETeHHbIE 3HAHUSL M YMEHHUSl B
NMPAKTHYECKOI T1eATeJIbHOCTH U MOBCEHEBHOM KU3HU JIJIS:

pellleHus] MPUKIAAHBIX 3aja4, B TOM YHCJE COLHUAJIBHO-
PKOHOMHMYECKUX M (DU3NYECKUX, Ha HAUOOJBIINE U HAUMCHBIITHE
3HAYCHMSI, Ha HAXOXKJICHUE CKOPOCTH U YCKOPEHMUSI.

YpaBHeHMs U HEPABEHCTBA

pemarb palMOHAJIbHEIE, IIOKa3aTelIbHBIE,
aorapu(pMUYECKHeE, TPUTOHOMETPUUECKUE ypaBHEHUS,
CBOJISIIIMECS K JIMHEHHBIM M KBaJIpaTHBIM, & TAK)KE€ aHAJIOTUYHBIE
HEPABEHCTBA U CUCTEMBI;

UCITI0JIb30BaTh TpapuecKuil METOJT PEIICHHs] YPAaBHEHUN U
HEPaBEHCTB; M300paxaTh HA KOOPJMHATHOM IJIOCKOCTU PELICHUS
yYpaBHEHUH, HEPABEHCTB U CUCTEM C JIByMs HEM3BECTHBIMU;

COCTABJISITh W pEIIaTh YpPAaBHEHUS W  HEPaBEHCTBA,
CBSI3BIBAIOILME HEWU3BECTHBIE BEJIMYMHBI B TEKCTOBBIX (B TOM
YHCJIe MPUKIIAIHBIX) 3a]a4ax;

pemath nuddepeHnraibabpie  ypaBHeHHs | mopsiika ¢
pa3IENAOMKUMHUCS IEPEMEHHBIMU.

HCI0JIb30BATh NPHOOpPETEHHbIe 3HAHUS W YMEHHUS B
NMPAKTHYECKOM AeSITeJIbHOCTH U NMOBCEAHEBHOM JKU3HU:

. IUISL TIOCTPOCHMSI WM UCCIIEIOBAHUSI MPOCTEHUIINX
MaTeMaTHYECKUX MOJEICH.

I'EOMETPUA

pacrio3HaBaTh HA YepTeXkXax U MOJEIAX MPOCTPAHCTBEHHBIE
(GOpMBbI; COOTHOCUTH TPEXMEpPHBIE OOBEKTHI C MX OINHUCAHUSIMHU,
N300paXKeHUSIMH; ONMCHIBATh B3aUMHOE PACIIONIOKEHUE MPSIMBIX U
IIJIOCKOCTEH B IIPOCTPAHCTBE, apryMEHTUPOBATh CBOM CYKJIECHMS
00 3TOM PACIOJIOKEHUH; aHATU3UPOBATh B MPOCTEHIINUX CITydasx
B3aMMHOE PacIoIOKeHHe 00BEKTOB B IPOCTPAHCTBE;

n300paxaTb OCHOBHbIE MHOTOTPAHHMKH W KpYTJIbIe Tena;
BBITIOJIHATD YEPTEKU MO YCIOBHIM 33/1a4;

CTPOUTH MPOCTEHIINE cedeHUs] KyOa, MPU3Mbl, TUPAMUJIBI;




penaTh IJIaHUMETPUYECKUE M TIPOCTEHIINE CTEPECOMETPUUYCCKUC
3aJlayd Ha HaXOXKJECHHUE NCOMETPUYECKHUX BEJIMYWH (IJIMH, YTJIOB,
TJI0IIaie, 00BEMOB);

UCITOJIB30BaTh IPU PEHICHUU CTEPCOMETPUYCCKHX 3ajad
IUTAaHUMETPHYCCKHUE (DaKThl B METOJIbI; TPOBOJIUTH JI0OKA3aTCIIbHBIC
pacCykJICHHS B X0JI¢ PEIICHUS 3a]1a4;

HCIO0JIb30BATh NMPHOOpEeTeHHbIe 3HAHUSI W YMEHHUS B
NPAKTHYECKOH JesiITeJIbHOCTH M NOBCEAHEBHOM "KUHM:

JUIsL  UcclenoBaHuA — (MOAENHMPOBAaHUSA)  HECIOKHBIX
NPAaKTUUECKUX CHUTyallMii Ha OCHOBE HM3YYEHHBIX (OpMyln U
CBOMCTB  (uryp; BbIUMCICHUS OOBEMOB U  IUIOMIAJEH
INOBEPXHOCTEH  MPOCTPAHCTBEHHBIX  TE€JI  NpPU  pEHICHUU
OPAKTUYECKUX  3a/1ad, MUCHOJb3ys IHpU  HEOOXOAUMOCTH
CIPABOYHUKH U BBIYUCIIUTENIBHBIE YCTPOICTBA.

3HAaTh:

3HAYEHHE MAaTeMATHYeCKOM HayKM Ui pelIeHUs 3ajad,
BO3HUKAIOIIMX B TEOPUU U MPAKTHKE; IIUPOTY U B TOXKE BpPEeMs
OTPAaHUYCHHOCTh TNPUMEHEHHS MAaTeMaTUYECKUX METOJ0B K
aHaJu3y M MCCJIEIOBAHUIO TPOILIECCOB W SBJICHUN B MPUPOJEC U
00IIIeCTBE;

3HAYEeHHE NMPAKTUKH H BOIPOCOB, BO3HUKAIOIIUX B caMoOM
MaTteMaTuke i1 (OpPMHUPOBAHUS W PA3BUTHS MaTEMaTHYECKOMN
HAayKd; MCTOPUIO Pa3BUTHUS  TOHATHS  4YHUCIA, CO3JaHUS
MaTE€MaTU4YECKOTO  aHaju3a, BO3HUKHOBEHUS UM  Pa3BUTHS
reOMETPUU;

YHUBEpPCAJIBLHBIA XapaKTep 3aKOHOB JIOTMKA MaTeMaTHYECKHUX
paccyXIeHui, HMX NOPUMEHUMOCTh BO  BCeX  0O0JacTIX
YeJI0OBEUYSCKOM JesITEeIbHOCTH;

BEpPOSITHOCTHBIH xapakrep Pa3IMYHBIX MPOIECCOB
OKPYKaIOIIEro MUpPa;

BKJIQJ POCCHIICKHUX M 3apy0eKHbIX 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 TMCIUTINHBI 292
CymmapHas yyeOHasi HATPY3Ka BO B3aMMO/IeiiCTBHH C MpenoaaBaTeaemM 268
B TOM YHUCIIC:
TeopeThieckoe o0ydeHue (U MPaKTHICCKHUE 3aHSITHS) 268
24
MPOMEXKYTOUHAS aTTECTALINS Dx3ameH (2
ceMecTp)

2.2. Ctpykrypa nucunmuinnbl (Comepikanue pa3aenoB cM B 11.2.3)

HanmenoBanus Cymmap- OO0beM TUCHUIUTMHBIL, Yac.
pas3aenoB HBIA 00BEM Obyuenue no MJIK
AUCHHATIINHBI Harpyskw, Bcero B mom uucne

qac. Jlekuu | mpakTA4
u ecKue
Paznen 1 12 12 6 6
Pasznen 2 27 27 13 14
Paznen 3 27 27 13 14
Paznen 4 37 37 18 19
Paznen 5 90 90 40 50
Pa3nen 6 20 20 8 12
Paznen 7 15 15 8 7
Pa3nen 8 15 15 7 8
Pa3znen 9 15 15 8 7
Pa3pnen 10 10 10 5 5
Bcero: 268 268 132 132




2.3. TemaTn4yecKuii IJIaH U coJiepKaHUe YUeOHOI TUCIUTTHHBI

HaumeHoBaHne ConepixaHue y4eOHOro MaTepHaJia, NpaKTHYecKHe 3aHATHS, O0beM yacoB
pa3esioB M TeM caMoCTosATe/IbHAsi 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 yrcina. OtpunarensHbie ynciia. PanyonansHeie u
yrcina. OCHOBHbIE UpparoHaIbHbIe yiciaa. OCHOBHBIC 3aKOHBI ICHCTBHI HaJ PAIOHATBHBIMHU
3aKOHBI IEUCTBUI gucnamu. [lepuogiaeckue qpoou.
Tema 1.2 IToHsiTHE O MHUMBIX U KOMIUIEKCHBIX YKCIax. ' eoMeTpuueckass HHTEpIpeTalus 2
[ToHsiTHE O MHUMBIX M | KOMIIJICKCHBIX YHCEII.
KOMIUIEKCHBIX YHcIax. | Momynap KOMIUIEKCHOTO YHCIIA.
CamocrositensHas padota: Tpuronomerpudeckas popmMa KOMIUIEKCHOTO YUCTIA. 2
JlelicTBus HaJl KOMIUIEKCHBIMH YMCIIaMU B TPUTOHOMETPUUECKOH (hopme
Tema 1.3 CnosxeHne, BEIMUTaHNUE, YMHOXKEHHE U JIJICHNE KOMIIIEKCHBIX YHCE, 3a1aHHBIX 2
JelicTBus Haz B anreOpandeckoit popme.
KOMIUTEKCHBIMHA
YHCIIAMH.
Tema 1.4 2
. [lorpenraoctu AOGCoIoTHAs MOTPEIIHOCTh ¥ TPaHUIIa a0COMIOTHOH MOTPEITHOCTH
NPUOIMKEHHBIX NpUOJIMKEHHBIX 3HaYCHUH uncel. BepHble u 3Havanye nudphl Yucna.
3HAYEHHUH YHUCEL. OTHOCHUTENbHAs TOTPEIIHOCTh MPHOIMKEHHOTO 3HaueHus yrcina. 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(pmsol. 27
Tema 2.1 OcHoBHBIE onpeaeneHus. TeopeMbl paBHOCUIBHOCTH. HemoiHbIe KBaipaTHEIE 1
JIuneiinble u ypaBHeHUs1. DOpMyJIbl KOPHEH KBAJPaTHBIX YPaBHEHUM.
KBaJIpaTHBIC
YPaBHEHHUS. 1
CamocrosTtenbHas padora: I'padudeckoe penieHue TMHERHBIX U KBAJAPaTHBIX
YpaBHEHH.
Tema 2.2 JpoOHO-panmoHANBEHEIC ypaBHEHUSA. AJITOPUTM PEIICHHUS. 2
Hpob6Ho-
palMoHaIbHbIE
YpaBHEHHUS.
Tema 2.3 OcHOBHBIE CBOHCTBa MOy 1sl. CHCTEMBI M COBOKYITHOCTH JIBYX ITPEUIOKEHUH. 2
VYpaBHeHUA, YpaBHeHUsI, coAepIKalIye IIEPEMEHHYIO 0/ 3HAKOM MOJTYJISL.
coJieprKaniye
MIEPEMEHHYIO 1101
3HAKOM MOJYJIsS
Tema2.4 2
Cuctemsl ypaBHeHUH. | OCHOBHBIC METO/BI PEIICHUS CHCTEMBI IBYX YPAaBHEHHUH C IBYMS] HEM3BECTHBIMH.
1
CamocrositensHas pabota: Penienue cucteMsl AByX JIMHEHHBIX YpaBHEHUIT C
JIBYMsI HEM3BECTHBIMHU 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- METOZIOM MHTEPBaJOB.
panMoHaJIbHbIE

HCpaBCHCTBA.




Tema 2.7. CrerneHb ¢ HATYPAITLHBIM, TIEJIBIM U TPOOHBIM TToKa3aTeneM. CTerneHb ¢ 1
Creness ¢ MPOU3BOJIBHBIM N10KA3aTeNIEM U €€ CBOMCTBA.
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 HPPALMOHAIBHBIX YPaBHEHHH.
U €r0 CBOUCTBA.
Pemenne 2
HppalHOHATILHBIX CamocrositensHas pabota: Pemenue nppanoHaibHbIX ypaBHEHHN
YPaBHCHHUU. ITOJICTAHOBKOM.
IIpaxTuyeckoe 3anstue Nel: Borancienne kopHel U cTeneHei. 2
Tema 2.9 2
Jlorapudmsl u ux Jlorapugms! 1 UX CBOWCTBA.
CBOMCTBA.
JlecsTuunble u 4
HaTypaJbHbIE CamocrositensHas padbota: JlorapudMupoBaHue 1 NOTCHIPOBAHHE.
JorapupMbL.
[IpaxTrdeckoe 3ansTre No2: Brrancnenue gorapugmos. 1
IIpaktraeckoe 3aHaTue Ne3: Pemenue ypaBHCHUH B HEPABSHCTB. 1
KonrponpHas padora. 1
Pa3zen 3. DyHKIUH, UX CBOMCTBA U rpaguku. CTeneHHbIe, 27
JorapudgmMuuecKne M nNokKa3arejbHble QYHKIMH.
Tema 3.1 Oynukiun. YeTHble 1 HeYeTHBIC QyHKIMA. Bo3pacratomue u yObIBaromme 1
OYHKIUHT U UX ¢ynkuun. [lepnonuyeckue GyHKIUM.
OCHOBHBIE CBOWCTBA.
CamocrositensHas padora: O6paTHas QyHKLUS, ee CBOHCTBA. 1
1
[paxtrdeckoe 3ansTre Ned: BrimoaHeHHE S3CKU30B rpaUKoOB (QYHKITHIHA MO
3a/1aHHBIM CBOKCTBaM.
Tema 3.2 HUccrnenoBanne GyHKIMN, 3a1aHHBIX TPAapUKOM MO OOIIEH cXeMe UCCIIeTOBAHMS. 1
Hccnenoanue ITocTpoenne rpadrka QyHKIMH 10 3aJaHHBIM CBOHCTBAM.
(hyHKIHH. Ipaktrdeckoe 3ansaTue Ne 5: Mcenemopanne 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 Omnpenenenre MokasatelbHOH QYHKIMH, €e CBOMCTBA U rpad UK.
(byHKIMSA, ee cBOMCTBa
U rpaduk.
Tema 3.5 ITonsiTue 0 moKa3aTeIbHOM ypaBHEHUH. Penienre nokazareiabHblX YpaBHEHUH 1
Pemenne YpaBHHBaHWEM OCHOBAaHHMH, METO/IOM HOACTAHOBKH M IPYIIIMPOBKH. Pemenne
MOKa3aTeIbHBIX MIPOCTEHININX MTOKAa3aTeIbHBIX HEPABEHCTB.
YpaBHEHHH U CamocrostenpHas pabota: PerreHne nmokasaresbHbIX YpaBHEHUI METOIOM 2
HEpPaBEHCTB. MOYWIEHHOTO JICJICHNUSI.
ITpaxkTudeckoe 3aHaTHEeN6: Perienne nmoka3zaTebHBIX YpaBHEHUN 1 HEPABEHCTB. 2
2
Tema 3.6 CucteMsl IoKa3aTeIbHBIX ypaBHEHUH. 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 o norapupmMuyeckoM ypaBHeHHH. Pemenne npocTedimx
JorapupMIUIECKUX JoTapuPMHUYECKIX YpaBHEHUH, pelIeHne IOTCHIINPOBAHNEM | MTOJICTAHOBKOH .

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.
NOTapUPMUIECKUX [ lnarrrgeckas paboTa Ne§: PEIICHIE CHCTEM MOKA3aTeIbHBIX i 2
ypaBHCHIN Jorapu(pMUIECKUX ypaBHEHHUH.
IpaxTrdeckas pabota Ne9: Pemenne 3anau mo pazmen «DyHKIHNY. 2
KonrponsHas 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. JUTMHA TyTH OKPYXHOCTH.
YIJIOB.
Tema 4.2 EavHUYHBIA KpYT ¥ €IMHUYHASI OKPYKHOCTh. [107105)KUTENBHBIE U OTPULIATENIbHBIE 2
O0600meHne TOHATHS | TyTH U YIIIbl. J{yTy U yIiael, OoJbIIne 21.
JYTH.
Tema 4.3 OmnpeneneHne TPUTOHOMETPHUIECKNX (QYHKINH YUCIOBOTO aprymenTa. Obmacti 2
Tpuronomerpudeckue UX ONpeesIeHHs ¥ 3HaUeHUH. 3HaKU TPUTOHOMETPUYECKUX (YHKIHUH.
(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 M CHHYCOM.
TpUrOHOMETpUUeckre | BrlpaxkeHne TpUroHOMeTpuUecKnx (QyHKLUi yepe3 CHHYC.
TOXJIECTBA.
Tema 4.5 BeipaxkeHue TpuroHoMeTpruueckux (QyHKIUI yepe3 cuHyc. BripakeHue 2
Bripaxenne TPUTOHOMETPHUYECKUX (DYHKIUH Yepe3 KOCHHyC. BripaxeHue
TPUTOHOMETPUUECKHX TPUrOHOMETpUYECKHX (pyHKUMIT yepe3 TaHreHc. Beipakenne
¢byHKIMii uepes TPUTOHOMETPUUECKUX (DYHKIUI Yepe3 KOTaHIeHC.
IpyTHe.
Tema4.6 [TeproAMYIHOCTD TPUTOHOMETPUUECKHUX (HYHKIIUH. 2
IlepuonuunocTs
TPUTOHOMETPHUUECKHUX
GhYHKIMH.
Tema 4.7 CBoiicTBO MoITyTIeproa KOCHHYca U CHHyca. T puroHoMeTpudeckue (yHKIm 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 YABOCHHOTO
apryMeHTa. CamocrostensHas padota: TpuroHomerpnieckue GyHKIIMH TTOJIOBHHHOTO 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 TpUroHOMETpHYeCKIX (QYHKIUIT dyepes
IIPOU3BE/ICHUE. TAHTEHC ITOJIOBUHHOTO apTyMEHTa.
Tema 4.11 Ceoiicta dyHknum Y=SiNX u ee rpadux. OCHOBHBIE CBOMCTBA U TpadhuK 1
CaoiicTBa ¢ynkim Y= CoSX. OcHOBHBIE cBOWCTBA U rpaduk ¢pyHKIH Y=tgX. OCHOBHbIE
TPUTOHOMETPUYECKUX | CBOMCTBA M rpaduk QyHKIMU Y=CtgX.

(QyHKIMH 1 BX




rpaduku.

Tema 4.12 1
[IpeobpazoBanus [IpeobpazoBanus rpaduKoB HAa IPUMEPE TPUTOHOMETPUICCKUX (YHKITHH.
rpadukoB
TPUTOHOMETPUYECKUX
¢GyHKIHH.
Tema 4.13 2
OO6patHsbie
TPUTOHOMETPUUECKHE
GbyHKIMN. Oynkuus, obpaTHas cunycy. @yHkus, oOpaTHas Kocunycy. OyHkuus, ooOpaTHas
TaHrency. @yHkiys, oopaTHast KOTaHTCHCY.
IIpaxTudeckoe 3anstue NelO: BrrurcieHne 3HaueHUH BBIpaXkKeHUH, CofeprKaliux 2
o0OpaTHBIE TPUTOHOMETPUYECKUE (DYHKIIHH.
Tema 4.14 2
Pemenne Pemenue ypaBHenus sinx=a.Pemienue ypaBHeHus c0SX=a. Pemenue ypaBHeHus
MIPOCTEUIIINX tgx=a. Pemenue ypaBHeHus ctgx=a.
TPUTOHOMETPHUYECKUX
YPaBHEHUI.
Tema 4.15 2
Pewmenue Pemenne TpUroHOMETpUUYECKHUX YPABHEHUM IIOCTAHOBKOM, Pa3JI0KEHUEM Ha
TPUTOHOMETPUYECKUX | MHOXKHTEIH. PereHre oqHOPOIHBIX TPUTOHOMETPHUUECKIX YPaBHEHHH.
YpaBHEHMI.
CamocrositensHas paboTta: Pemenue ypaBaeHuil asinX+bcosx=c. 1
IIpaktuueckoe 3anaTueNel 1 PenieHne TpUroHOMETPUUECKUX YPaBHEHUN Pa3HOTO 1
BUJA.
Tema 4.16 1
Tpuronomerpuueckue
HEpPaBEHCTBA. Pemenune nmpocTeHmux TPUrOHOMETPUIECKUX HEPABEHCTB.
IIpaxTrdeckoe 3ansTre Ne 12: BrimoxHeHHe ynpakxHEHHH Ha IpeoOpa3oBaHue 1
TPUTOHOMETPHUYECKHX BBIPAXKEHUHN U pellleHHe YPaBHEHUI U HEPaBEHCTB.
KonTpossHas pabora. 1
Pa3gen S. Hauyana maTemMaTnueckoro aHaamsa. 90
TemaS.1 [NonsaTHe 0 YUCIOBOH MOCIe0BaTeNbHOCTH. beckoHeuHo Manas n 6eCKOHEUHO 2
IIpenen nepemeHHON Oousbinas BenuauHbl. CBs3b My 0. M. ¥ 6. 6. OCHOBHbBIE CBOWCTBa OECKOHEYHO
BesmunHEL. Teopemsl o | Manbix. [ToHsTHE O Ipenene nepeMeHHOH. TeopeMsl 0 Tpenenax.
npezenax.
TemaSs.2 Brrunciienue npenena GyHKIUU. PackpeITHe pa3TudHOTO BHIA 2
IIpenen pyHkunu. HEOIIPEAEIEHHOCTEN.
2
CamocrositensHas padbota: beckoHeuHO-MasIble BEJIMYHUHBI, NX OCHOBHBIC
CBOWCTBA.
TemaS.3 [pupamenne aprymenTa u GpyHkwn. HernpepsIBHOCTE (GyHKIINH. 2
HemnpepsiBHOCTD
(QyBKIHY. CamocrosTenbHas pabota: beckoHedHO-00bIIIe BETUUHHEI. 2
Tema5.4 Ckopoctb n3meneHus: pyHkimu. OnpeneneHne npou3BoaHon GpyHKImu CBs3b 2
IIpousBonHas MEX/1y IIPOM3BOJHOM U HENIPEPBIBHOCTHIO.
¢GbyHKIUN.
CamocrostensHas padota: CBs3b IPOM3BOAHON C HENIPEPHIBHOCTHIO (PYHKIINH. 2
Tema$5.5 [paBuna muddepenurponanus. Tabnuia TPON3BOJHEIX 3IEMEHTapHbBIX 2
DopMyJibl (hyHKIHH.
nudhepeHITpOBaHuS.
IIpaxTryeckoe 3ansatue Nel3: BrrauciaeHue npou3BoAHBIX. 2
Tema5.6 Ilonstue o cnoxHo# GyHKIMHU. [Tpon3BOIHAS CIOKHON QYHKIHH. 2

[IpousBoiHas




CIIOKHOW (DYHKITHH.

CamocrosrenpHas padora: [Tpon3BogHbIe 00PATHBIX TPUTOHOMETPHUUECKUX
(byHKIMA.

Tema$5.7 Haxoxxnenue 3HaueHUil MPOU3BOAHBIX B TOUKAX.

[Ipumenenne popmyr

muddepenumposanus. | I[Ipakrudeckoe 3ansitie Ne 14: BoraucieHne 3HaUCHUM MPOU3BOHBIX B 3a[AHHBIX
TOUKaX.

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

I'eomerpraeckue rpaduKy QyHKIHH.

MPUIIOKEHUS

IIPOU3BOHOM.
CamocrostenbHas pabota: Auddepernnan GpyHKIHN, €T0 TEOMETPHIESCKHNA
CMBICIIL.

Tema 5.9 Du3n4YecKuil CMBICH IPOU3BOIHOM.

dusnueckue

MPUIIOKEHUS

MIPOM3BOTHOM.

TemaS.10 Dopmyna a7 HaX0XKICHUS TPHOIMKEHHOTO 3HAYCHUS (DYHKITHHL.

IIpumenenue

MIPOU3BOJHOM IS

TIPUOIIMKEHHBIX

BBIYUCIICHHUIL. IIpaxtudeckoe 3anstue Ne 15: IIpuMeHeHure Ipou3BOJHOM.

TemaS.11 [IponzBoaHas BTOPOTO MOpsAKa, €€ (PU3MISCKHI CMBICI.

IIpousBonHas BTOPOro
HIOpSAJIKA.

Tema5.12
Bo3spacrtanue u
yObIBaHHEe (HYHKINH.

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

Tema 5.13 [TonsiTue o MakcumyMe 1 MEHUMYMe QyHKIMU. [Ipu3Haky MakcuMyma u
HccnenoBanue MHHUMYMa. AJITOPUTM HCCIIEI0BaHUS (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 3aaYll Ha HAXOXKACHHE HAauOOIBIINX U
HaVMCHBIINX 3HAYCHUN (PYHKIUH.

Tema 5.15
Hampasienue
BBIMTYKJIOCTH Tpaduka
¢yakuun. Toukn

Hampasienue Beinykioctu rpaduka ¢pynkuun. Touku nepernda. [Tpasuio
HaXO’KICHUS TOYEK Meperuoa.

neperuba.

Tema 5.16

Hccnenosanue HccnenoBanue mo o01meit cXxeMbl HCCIIe0BaHUS.

GYHKIMI C TOMOUIBIO

MIPOU3BOJHOM.
CamocrositenbHas paboTa: ACUMITOTHI rpaduka QyHKIUH.
IIpaktuueckoe 3anstue Nel6: VccenoBanue 3aaHHbIX (YHKIUIA.
IIpaktuueckoe 3anarue Nel7: Pemienue ynpa)xHeHUN Ha BBIYUCIEHUE U
MPUMEHEHUE IPOU3BOAHBIX.

Kontponsnas pabora.

Tema 5.17

Heonpenenennsiii ITepBooOpa3zHas Gynkuu. HeonpeaeneHHbINM HHTETPAI U €T0 OCHOBHBIS

HHTETpaJl U €ro cBoiicTBa. Tabnua HHTErpaoB.

mpocTeme

CBOICTBA.




Tema 5.18 Beruncnenve nHTErpasioB. 2
Hemnocpencreennoe
MHTCIPUPOBAHHC. TIpaxkTHueckoe 3aHaTHe Nel8: VIHTerpupoBaHWe IPOCTEHINIX (DYHKITH. 2
2
CamocrositesnibHas paboTa: HHTETPUPOBAHKE TI0 YaCTSIM.
Tema 5.19 Mertoz 3aMeHBI IEPEMEHHOM. 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 uHterpaie. ®opmyna HetotoHa-JleiiOnuna.
HHTETPAJT U €r0 OCHOBHBIE CBOICTBA.
OCHOBHBIE CBOIICTBA.
2
CamocrostensHas padbota: PuU3nUecKre NPUI0KEHHS OMPEAEICHHOTO HHTETPaa.
Tema 5.21 2
Brruncnenue Beruucnenue onpeaeneHHbIX HHTETPAIOB HETIOCPEICTBEHHBIM HHTETPHPOBAHUEM
OTpeNIeIeHHBIX C MOMOIIBIO TaOJIUIIBIL.
HHTETPAIOB
HETI0CPEICTBEHHBIM [Ipaktrueckoe 3ansTre Ne20: BeraucieHne onpenesieHHbIX HHTErpaioB 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 nousatus o nuddepeHaIbLHOM ypaBHEHUH.
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 auddepeHnuansaple ypaBHeHUs 1-ro 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. BBeneHne JeKkapTOBBIX 1
Bgenenne KOOPJAWHAT B IPOCTPAHCTBE.
JIeKapTOBBIX
KOOpJAUHAT B
MIPOCTPAHCTBE.
Tema 6.2 Paccrosinne mexay Toukamu. JleneHue oTpes3ka B JaHHOM COOTHOILIECHHU. 2

IIpocreiimue 3anauu




B KOOpAWHATAaX.

IIpaktudeckas pabora Ne24: Pemenue 3a1ad B KOOpAWHATAX.

Tema 6.3 BexTopsl Ha MIOCKOCTH U B IpocTpaHcTBe. [loHsTHE BEekTOpa. YToa Mexay 2
Bekropsr Ha BEKTOpPaMH.
TUIOCKOCTH U B
MPOCTPaHCTBE. CamocrostensHas paboTa: Yo Mexay NpsMOH U OChIO. 2
Tema 6.4 2
JelicTBus Haz HewictBus Han BekTopamu. CKalsipHOE POU3BEIEHUE BEKTOPOB.
BEKTOPaMH.
CamocrosTenpHas paboTa: Pasnoxenne BekTopa B AeKapTOBOM Oasmuce. 2
IIpaxTrdeckas padora Ne 25 Pemenne nmpocTedninx 3aad ¢ BEKTOPaMH. 2
Tema 6.5 2
YpaBHEHUS NPSMBIX VYpaBHEHUS NPAMBIX, IAPAJUIENBHBIX OCSIM KOOPAUHAT. Y paBHEHHUE NPIMOH,
NIPOXOSLIEH Yyepe3 HayaJlo KOOPAUHAT. Y paBHEHUE NMPSAMOIL, IpoXoasLIeil uepes
JIBE€ TOUKU. YpaBHEHUE NPSIMOM B OTPE3KAX.
1
CamocrostenbHas paboTa: Kpussie 2-To mopsaka: OKpyXHOCTb, HIUIHIIC,
runepboa.
[TpakTnueckas pabora Ne 26: CocraBieHue ypaBHEHHUI NPSMBIX.
KontponeHas padbora 1
Paznen 7. IIpsiMble M JIOCKOCTH B IPOCTPAHCTBE. 15
Tema 7.1 Onpenenenus U 0003HaueHus. OCHOBHBIC CBOMCTBA IUIOCKOCTH. B3auMHoe 1
OCHOBHBIC TIOHATHUSL | PACIIOJIOKECHUE MPSAMBIX M INIOCKOCTEH B MPOCTPAHCTBE.
CTEPEOMETPHUH.
IIpaktuueckas pabora Ne27 PerieHue 3a1a4 Ha MCIIOIb30BAHUE AKCHOM U 1
CJIC/ICTBU U3 HUX.
Tema 7.2 1
[TapannensHOCTH [TapannensHble IpsAMasi U INIOCKOCTh. YTOJI MEKAY CKPEIIMBAIOUTUMHUCS
MPSMOH M TIOCKOCTH. | TPSAMBIMH.
Tema 7.3 2
[MapannensHsie [Mapannensusle miockocTu. [Ipu3Hak napaienbHOCTH INTOCKOCTEH.
TUTOCKOCTH.
Tema 7.4 2
[epnenaukynspusie | [Ipsmast, mepneHIUKYIIpHAS K IUIOCKOCTH. 3aBUCHMOCTb MEXIY
MpSMBIE U MJIOCKOCTH. | MapajIeIbHOCTBIO U MEPIEHIUKYISIPHOCTHIO MPSAMBIX U IIOCKOCTEH.
[epnenauKysip M HaKJIOHHAsI. YTOJI MEXKAY MPSIMOHN U TNIOCKOCTBIO.
ITpakTudeckas paborta Ne28: Pemenue 3anaud. 2
Tema 7.5 JByrpaHHbIe U TUHEHHBIC Yriabl. [[10mans MpoeKun MmIocKoi QUTYpHL. 2
JIByrpanHsle u [epnenaukynspHbIe IIOCKOCTH. MHOTOTpaHHBIE YIJIbL.
MHOTOT'PaHHbIE YTJIbI
1
IpakTryeckas pabora Ne29: Pemenne 3a1a4 Ha HaXOKACHUE IBYTPAHHBIX U
COOTBETCTBYIOILINX MM JIMHEHHBIX yTIIOB.
[pakTryeckas pabora Ne30: Pemenue 3ama4 1mo Bceil Teme. 2
KonTpospHas pabora. 1
Pa3znen 8. MHOFOFpaHHI/IKH U IJ10Ia I UX MOBEPXHOCTEH. 15
Tema 8.1 MHOrorpaHHMKH U UX OCHOBHBIE CBOMCTBA. 1
MHOTrorpaHHUKHU U UX
OCHOBHBIE CBOIICTBA.
Tema 8.2 1
Ipusma. Ilnomans ee | Ilpusma u ee MOBEPXHOCTE.
MOBEPXHOCTH.
IIpaktuueckas pabora Ne3 1: Pemenue 3a1au Ha HAXOKEHUE SJIEMEHTOB 1
PU3MBIL.
Tema 8.3 [Mapannenenunen u ero cBoiicTaa. 1

ITapannenenunen u
€ro CBOMCTBA.




Tema 8.4 ITupamuia 1 ee MOBEPXHOCTD. 1
ITupamuna. [Tnomans
ee TIOBEPXHOCTH. IIpakrrueckas padora Ne32Pemenne 3a1a4 Ha HAX0XKJICHUE IIEMEHTOB 1
MHPAMUJIBL.
CamocrostenbHas paboTa: YceueHHas mupamua. [Inomans ee moOBepXHOCTH. 1
Tema 8.5 1
IIpaBunbHbIE [IpaBusbHBIE MHOTOIPaHHUKH.
MHOTOTPaHHHUKU
IIpaxTrdeckas paboraNe33 Pemrenne 3agad Ha HaXOXKICHHE SJICMEHTOB 1
MHOTOTPaHHHKOB.
CamocrostensHas padota: [losrynpaBuiibHbIE MHOTOTPAHHUKH U UX BUBIL. 2
[Ipaktryeckas padora Ne34: Pemenue 3a7a4 Ha HaXOXKAEHHE TUIOIIAACH 2
MOBEPXHOCTH MHOTOTPAaHHUKOB.
KonrponpHas padora. 2
Paznen 9. Tena BpalllcHUA M IIJIOINAAN UX ITIOBEPXHOCTCH. 15
OcHoBHBIE MOHATHSL. [110111a1b TOBEPXHOCTH LIMIIMH/IPA. 1
Tema 9.1
Hununnp. [nomans
€ro MOBEPXHOCTH. [Ipaktrueckas padora Ne35: Pemenune 3a7a4 Ha HaX0KAEHHE HJIEMEHTOB 1
IMJIMHApA.
CamocrostensHas padota: Buas! nummampa. 1
Tema 9.2 OcHoBHBIe OHATHA. [1To1I1a1h TOBEPXHOCTH KOHYCA. Y CEUEHHBIH KOHYC. 1
Konyc. ITnomans ero
MIOBEPXHOCTH.
[IpaxTrdeckas padora Ne36: Pemenne 3a1ad Ha HaX0XKIACHUE SJIEMEHTOB KOHYCA. 1
CamocrostensHas paboTta: YceueHHbIH KoHyc. [monans ero nopepxHocTy. 1
Tema 9.3 OcHoBHble noHsTHS. KacatenbHas ockocTh K chepe. [Lmomans chepsl.
[ap u cepa.
[MpakTrueckas pabora Ne37: Pemenue 3a1a4 Ha HaX0XJICHHE JIEMEHTOB 1l1apa 1
[Tnomans chepsl.
cthepsl.
Tema 9.4 YacTu mapa u cepsl. 1
Yactu 1rapa u cepsl.
2
CamocrostensHas pabota: [Inomann moBepxHoOCTel c(hepuuecKix cerMeHTa u
nosica.
[pakTryeckas pabora Ne38: Pemenne 3a1a4 Ha HAXOXKICHUE SJIEMEHTOB BCEX TEJ 2
BpaLlEHUs.
KonTtponsHas pabora. 2
Pa3pen 10. O0beMBbI MHOTOTPAHHHMKOB U TeJl BPALLICHUsI. 10
Tema 10.1 [onsrue o6vema Tena. OCHOBHBIE CBOUCTBA 00BeMOB. OOBEMEI 1
[MonsiTue oObeMa Tena. | MapajuieNenunena, IPU3Mbl U HUIMHIPA.
O0BeMBI
napaJulesIenuIe 1a, CamocrostensHas padota: O0beMBI TeN BpalleHHs, 00pa3oBaHHBIX BpallleHHEM 1
MIPU3MBI U HUJIUHAPA. Pa3JIMYHBIX KPUBBIX.
[Mpaktuuaeckast pabota Ne39: Pemenue 3a1a4 Ha HaX0XAeHHE 00HEMOB 1
napaJulesIeuIe1a, NpU3Mbl M IUIHHADA.
Tema 10.2 1
O6BeM nMpaMuIbl 1 O6beM nupamus! 1 KoHyca. O0beM mapa.
koHyca. O0beM mapa.
CamocrosrenpHas padora: O0beM MapoBOTO CIIOS, CETMEHTA U CEKTOPA. 1
ITpaktudeckas pabora Ne4(): Pemenue 3a1ad Ha HAXOXKeHHE 00HEMOB 1
NMpaMubl ¥ KOHYyCa, [apa.
2
IIpaxTrdeckas pabora Ne41: Pemenne 3a1ad Ha HaX0X/AeHHE 0OBEMOB
Pas3IMYHbIX TEl.
KoHTposipHas paboTa 2




3. YCJIOBUSA PEAVINBALIMU JUCHUITJINHBI

3.1. Ins peanu3anuyu NpPorpaMMbl JMCUMILNIMHBI J0JKHBI ObITH PEAYyCMOTPEHbI
CIeAyIolHe ClIelHalbHbIe TOMELICHUS:

O6opynoBanne yaeOHOTO KaOUHETA: «MAMeMamuray
TexHuyeckue cpeacTBa O0yUEHHS: - UHTEPAKTUBHAS 10CKA U TIPOEKTOP
- HOYTOYK

Y4eOHO-HarIsITHBIE TOCOOUS: - CTEHABI CO CIIPABOYHBIM MaTEPUAJIOM,
- IUTAKaThl IO BCEM pa3zeiiaM MaTEMATUKU

3.2. UudopmannonHoe odecnevyeHne peaan3anuu NporpamMmmbl

g peanuzanuu mporpaMMbl OubnmoTeuHsld (GoHA 00pa3oBaTEeNbHON OpraHu3aluu
MMEET IEYaTHbIE W/WIM S3JEKTPOHHBbIE 00pa3oBaTeIbHbIE M HMH(DOPMAIMOHHBIE PECYPCHI,
pPEKOMEH1yeMbl€ AJIs1 UCIIOJIB30BaHus B 00pa30BaTeIbHOM IIPOLIECCE.

YueOHasi AIMTEPATYPA OCHOBHAS

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

Pepxkora, JI. B. llleBeneBa ; mox penakiueii 1. B. AnekcanapoBa. — 2-¢ uzn. — Capartos,
Exarepun0ypr: [IpodobpazoBanue, Ypansckuii ¢peaepanbubliii yausepcurer, 2019. — 215 c.
— ISBN 978-5-4488-0397-0, 978-5-7996-2868-0. — TekcT : 31eKTpOHHBIN // DIEKTPOHHO-
ouobmmoteunas cuctema IPR BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/87821.html

3.2.2Maremaruka. [Tocobue mist noarotoBku k EI'D. Yacts 2 : yuebHoe mocodue /
coctaurend 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-OUOIMOTeUHAs
cuctema [PR BOOKS : [caiiT]. — URL: http://www.iprbookshop.ru/55006.html (nara
obpamenus: 12.12.2019). — Pexxum noctymna: 1j1si aBTOPU3UP. MTOJIH30BATENCH

3.2.3Maremaruka B mpuMmepax u 3anadax. Yacts 1 : yue6Hoe mocodue / JI. V. Maiicens, A.
A. Epmonunxknii, Y. FO. Maukesuu [u ap.] ; nox penakuueit JI. 1. MaiiceHsi. — MUHCK :
Boimmitmras mikona, 2014. — 359 ¢. — ISBN 978-985-06-2499-4. — TekcT : 271eKTpOHHBIH
// InextponHo-6momoteunas cuctemMa IPR BOOKS : [caiiT]. — URL:
http://www.iprbookshop.ru/35494.html

3.2.4Maremaruka B mpuMepax u 3agadax. Yacte 2 : yuebHoe nmocobue / JI. . Maiicens, M.
A. Kanyruna, M. B. JlamuanoBckas [u ap.] ; noa penakuueit JI. 1. Malicens. — MUHCK :
Boiumiimas mkona, 2014. — 431 ¢. — ISBN 978-985-06-2500-7. — TekcT : 371eKTpOHHBIM
/I InextponHo-6momorteunas cuctema IPR BOOKS : [caiiT]. — URL:
http://www.iprbookshop.ru/35495.htm


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

YueOHasi aUTEPATYPA AONOJHHUTEIbHAS

3.2.5 COopHuK 3a/1a4 110 MaTeMaTUKe JJIsl POBEICHUS PyOEeKHOTO KOHTpoJis B 8-11-x
Kjaccax : yueOHoe nocobue / A. B. AdanacbeBa, 3. H. bensinosa, U. B. biiygosa [u ap.] ;
noj penakiuen A. B. AdbanacreBa. — MockBa : MOCKOBCKHUI TOCY1apCTBEHHBIM
TexHUueckui ynupepcuteT umenn H.O. baymana, 2013. — 68 c. — ISBN 978-5-7038-3676-
7. — Tekcrt : 37eKTpoHHbIH // DnekTpoHHO-0nbmmoTeyHas cuctema [PR BOOKS : [caiiT]. —
URL: http://www.iprbookshop.ru/31550.html (mara oo6pamenus: 12.12.2019). — Pexum

J0CTyNa: JUIsl aBTOPU3HP. MOJIb30BATENEH

I/IHTepHGT-pGCprBIZ BHGKTpOHHBIﬁ y‘{€6HI/IK 110 JUCHUIIIINHC «MAaTCMAaTHUKa.»

3.2.5 IIporpamMmMHoOe odecriedeHmne
Cucrema Microsoft Office.

3.2.6 D1eKTpOHHBIE PecypChl.
9BC: http://www. iprbookshop.ru/.



http://www.biblioclub.ru/

4. KOHTPOJIb 1 OJEHKA PE3YJIbTATOB OCBOEHHUA /ITHCHUIIVTHHbBI

I[OCTI/DKGHI/IG JIMYHOCTHBIX PC3YJIbTATOB OLICHUBACTCA HAa 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 CaMOCTOSITEIbHOM pa6OTBI, I10 pE3yJjibTaTaM TCKYLICTIO KOHTPOJIA U

HpOMe}ICYTO‘{HOﬁ aTTcCTaluu.

Pesynbratel 00yueHus

®DOpMBI 1 METOJTBI KOHTPOJISL U
OLICHKH
pe3yIbTaToOB 00yUEHUS

IIpenmeTHbIe pe3yabTaThl 00yueHus 1) chopMupoBaHHOCTD
MpeacTaBiIeHUi 0 HEOOXOIUMOCTH JOKA3aTeNbCTB IPU
000CHOBAaHWHM MaTEMaTHIECKUX YTBEPKACHUHN U POIH
AKCHOMATHKH B IPOBEACHNH JIETyKTHBHBIX PACCYKICHHIA;

2) ¢c(hopMHUPOBAHHOCTh OHATUITHOTO ammapaTa o OCHOBHBIM
paszzenaM Kypca MaTeMaTHKH; 3HAHHI OCHOBHBIX TeopeM, (GopMyIT
¥ YMEHUS UX PUMEHSTh; YMEHUS TOKa3bIBaTh TEOPEMBI U
HaXOJUTh

HECTaHAapTHBIC CIIOCOOBI pellIeHHs 33/1a4;

3) chopMuUPOBAaHHOCTH YMEHHUH MOJIETHUPOBATH PeallbHbIC
CUTYAaIIUH, UCCIIEIOBATh TOCTPOSHHBIE MOJIENTH, HHTEPIIPETHPOBATH
MOJTY4YEeHHBIN pe3ybTaT;

4) chopMHUPOBAHHOCTH NPEACTABICHUN 00 OCHOBHBIX MOHITHIX
MaTEeMaTHYECKOTO aHAIN3a U UX CBOMCTBAX, BIIAJICHHE YMEHUEM
XapakTepu30BaTh MOBECHNE (PYHKIHH, HCIIOIb30BaHUE
MOJTYYEHHBIX 3HAHUH JJIs1 ONMCAHUsI U aHaIU3a PEaTbHBIX
3aBUCHUMOCTCH;

5) BiamieHue YMEHUSIMH COCTABIICHISI BEPOSITHOCTHBIX MOJIENEH 10
YCJIOBUIO 33/1a49H U BBIYMCIICHHS BEPOSITHOCTH HACTYIUICHUSI
COOBITHH, B TOM YHUCIIE C IPUMEHEHHEM (HOpMYITT KOMOWHATOPHUKY H
OCHOBHBIX T€OPEM TEOPHH BEPOSTHOCTEH; UCCIETOBAHMS
CJIy4alHBIX BEJIMYMH 0 UX

JInyHOCTHBIE Pe3yabTaThl 00yUeHH

1) poccuiicKyro rpax aHCKyIO
UACHTHYHOCTD, HATPHUOTHU3M, YBAXKEHHUE K
CBOEMY Hapo/Jly, YyBCTBA OTBETCTBEHHOCTH
nepen Ponunoil, ropgoctu 3a cBoU Kpai,
cBoto Ponuny, mpoisioe u HacTosiee
MHOT'OHAIIMOHAIBHOTrO Hapoja Poccun,
yBa)K€HHUE TOCYapCTBEHHBIX CHMBOJIOB
(repO, dutar, ruMH);

2) rpa)/IaHCKYIO TO3UIIMIO KaK aKTHBHOTO U
OTBETCTBEHHOT'O YJI€HA POCCUICKOI0O
00111eCTBa, OCO3HAIOIIETO CBOU
KOHCTUTYLIHOHHBIE [TPpaBa 1 0053aHHOCTH,
YBa)KarOIIETro 3aKOH M MPaBOIOPSIOK,
00J1a1al01Ier0 YyBCTBOM COOCTBEHHOTO
JOCTOMHCTBA, OCO3HAHHO MTPUHUMAIOIIETO
TpaJUIINOHHbIE HAITMOHAJILHBIE U
o0I1eyeoBeYeCcKie TYMaHUCTUYECKUE U
JIeMOKPaTHYECKHE LICHHOCTH;

3) TOTOBHOCTS K city>keHHI0 OTeuecTBy, €ro
3aIIUTe;

4) copMHUPOBAaHHOCTH MHUPOBO33PEHUS,
COOTBETCTBYIOILIEI'O COBPEMEHHOMY YPOBHIO

-BBINIOJIHEHUE TTPAKTUYECKUX
3aJlaHU Ha 3aHATHSX; ~yCTHBIN
OIIPOC; -CaMOCTOSTEIHHBIC PAOOTHI; -
KOHTPOJIbHBIE pa0OTHI; -3K3aMEH




Pa3BUTHS HAyKH U OOIIECTBEHHON MPAKTUKH,
OCHOBAHHOTO Ha THAJIOTe KyJIbTYp, a TAKXKE
pasnuYHbIX GOpPM OOIIECTBEHHOI'O CO3HAHMS,
OCO3HAHME CBOETO MECTa B MOJIMKYJIBTYPHOM
MHpE;

5) chopMUPOBAHHOCTH OCHOB CAMOPA3BHUTHUS
1 CaMOBOCTIMTAHHSI B COOTBETCTBUU C
001I1eYeNIOBeYeCKUMH [IEHHOCTAMH U
njaeasaMu rpakJIaHCKOro oOIIecTBa;
TOTOBHOCTB M CTIOCOOHOCTB K
CaMOCTOATENIbHOM, TBOPUYECKOU U
OTBETCTBEHHOMH JEATEILHOCTH;

6) ToJIepaHTHOE CO3HAHUE U TIOBE/ICHHE B
HOJMKYJIBTYPHOM MHpPE, TOTOBHOCTD 1
CTIOCOOHOCTB BECTH AUAJIOT C IPYTHMHU
JFOJIBMH, TOCTHTaTh B HEM
B3aMMOITOHUMAaHHsI, HAXOANUTH OOLIHME LETH U
COTPYAHUYATD JJISl UX JTOCTHKCHUS,
CII0COOHOCTB TIPOTHBOCTOSATH HUICOTOTUH
AKCTPEMH3Ma, HAIlMOHAJIN3MA, KceHO(hoOuH,
JTMCKPUMHHAIIAY 110 COITHAITBHBIM,
PETUTHO3HBIM, PACOBBIM, HAIIMOHAIEHBIM
NpU3HAKaM U IPYTUM HETaTUBHBIM
COIMAJIbHBIM SIBJICHHSIM;

7) HaBBIKH COTPYIHHYIECTBA CO
CBEPCTHHUKaMHU, ICThbMH MJIAJIIIIETO BO3pACTa,
B3pOCIBIME B 00pa30BaTEIbHOM,
0O0IIIECTBEHHO TTOJIE3HOH, YIeOHO-HCCIIeI0BATENbCKOH, TPOSKTHOM
U IPYTHX BUAAX ACATCIBHOCTH;

8) HpaBCTBEHHOE CO3HAHMUE U TIOBE/ICHUE Ha
OCHOBE YCBOCHHSI OOIIEUETIOBEUECKIX
IICHHOCTE;

9) TOTOBHOCTH U CIIOCOOHOCTH K
00pa30BaHUIO, B TOM YHCJIC
caM000pa30BaHMIO, HA TIPOTSHKEHUH BCEH
YKU3HH; CO3HATEILHOE OTHOIICHHE K
HETPEPLIBHOMY 00pa30BaHHIO KaK YCIOBUIO
yCHenrHoi mpo(ecCUOHATBHON 1
O0IIECTBEHHOH eI TEILHOCTH;

10) acTeTHuecKoe OTHOIIEHHE K MUPY,
BKJIFOYAst 3CTETUKY ObITa, HAYYHOTO U
TEXHHYECKOT0 TBOPYECTBA, CIIOPTA,
0OIIECTBEHHBIX OTHOIICHHIA;

11) npunsiTHE M peanu3anuio HeHHOCTeN
3710pOBOTO U Oe30macHoro o0pasa KU3HH,
MOTPEOHOCTH B (PU3HUECKOM
CaMOCOBEPIICHCTBOBAHHH, 3aHATHSIIX
CIIOPTHBHO-0310POBUTEIHHON
JeATeIbHOCTBIO, HEMIPUSITHE BPETHBIX
MIPUBBIYEK: KYPEHUSI, YIIOTPEOICHUS
QJIKOT0JI5, HAPKOTHKOB;

12) GepekHOe, OTBETCTBEHHOE H
KOMIIETEHTHOE OTHOIICHUE K (PU3NIECKOMY U
MICUXOJIOTHYECKOMY 37I0POBbBIO, KaK
COOCTBEHHOMY, TaK U JIPyTUX JIOJEH,
YMEHHUE OKa3bIBATh MEPBYIO TIOMOLIb;

13) oco3HaHHBIN BEIOOD OyayIIEit
npodeccuu 1 BO3MOXKHOCTEH peann3annn
COOCTBEHHBIX J)KU3HEHHBIX IIaHOB;
OTHONICHHUE K MPOPeCcCHOHATLHON




NeSITeTbHOCTH KaK BO3MOYKHOCTH y4acTHS B
pEIICHHUHN JINYHBIX, O0IIECTBEHHBIX,
rOCyIapCTBEHHBIX, OOIIEHAIIMOHAIBHBIX

po0em;

14) chopMHpOBAaHHOCTH YKOJOTHICCKOTO
MBIIUICHHS, TOHUMaHUSI BITUSTHUS
COIMAJIbHO-PKOHOMUYECKHX TTPOLIECCOB HA
COCTOSIHHE MPUPOJTHON U COLUATTBHON

CpPe/Ibl; TPHOOPETCHHE OIBITAa YKOJIOTOHAIIPABICHHOM
JESITSIILHOCTH;

15) oTBeTCTBEHHOE OTHOIICHHUE K CO3TAHHIO

CEMbH Ha OCHOBE OCO3HAHHOTO MPUHATHS 23
LIEHHOCTEN CEMEUHOM KU3HU.

MeTtanpenMeTHble pe3yJIbTAThI 00y4eHHs
1) yMeHHe CaMOCTOSTEIBEHO ONPEeNITh
LEJIN ICSTEIBHOCTH M COCTABIISATH MJIAHBI
JeSITEIbHOCTH; CaMOCTOSATEIILHO
OCYIIECTBIISTH, KOHTPOJIHPOBATh U
KOPPEKTHPOBATh JESATEITbHOCTD;
WCTIOJIb30BaTh BCE BOBMOKHBIE PECYPCHI AJIS
JTOCTH)KEHHSI TIOCTABIICHHBIX IIeIeH 1
peann3alyy IIaHOB JIeSTENbHOCTH;
BBIOMPATH YCIICIIHbIE CTPATEIHU B
Pa3NYHBIX CUTYAIHSIX;

2) yMeHHe IPOAYKTUBHO O0IIaThCs U
B3aUMOJICHCTBOBATH B MPOLIECCE COBMECTHOM
JATeIIbHOCTH, YYUTHIBATh MTO3ULIUH APYTUX
YYaCTHUKOB JIEATEIBHOCTH, dPPEKTUBHO
paspemaTh KOH(DIUKTHL,

3) BlaJcHUE HABBIKAMU ITO3HABATEIBLHOM,
yueOHO-UCCIIeI0BATENbCKOM U MPOSKTHON
JEATeILHOCTH, HABBIKAMH Pa3pelIeHUs
po0JieM; CoCOOHOCTh U TOTOBHOCTD K
CaMOCTOSITEIbHOMY TTOMCKY METO/IOB
peLIeHus NPaKTHYECKHUX 3a/1a4, IPUMEHEHHUIO
Pa3IMYHBIX METO/IOB MO3HAHUS;

4) TOTOBHOCTH M CITOCOOHOCTB K
CaMOCTOSTEIbHON HH(POPMAIIMOHHOIO3HABATEIHHOM
NEATeILHOCTH, BIIaJICHHE

HaBBIKAMU TTOJTyYeHHUsT HEOOXOIMMOi
WH(POPMAIIUK U3 CIIOBAPEH Pa3HBIX TUIIOB,
yYMEHHE OPUEHTUPOBATHCS B PA3THYHBIX
WCTOYHUKAX WHPOPMAIH, KPUTHUECKU
OLIEHUBATH ¥ MHTEPIPETHPOBATH
nH(popManuio, OIy4aeMyI0 U3 Pa3THIHBIX
HCTOYHHKOB;

5) yMeHHe HCIIONb30BaTh CPEJICTBA
MH()OPMALIMOHHBIX U KOMMYHHUKAIIMOHHBIX
texHozorui (nanee - UKT) B pemenun
KOTHUTUBHBIX, KOMMYHHKATHBHBIX 1
OpTaHU3aIMOHHBIX 3a]1a4 C COOJIOICHHEM
TpeOOBaHUM HPrOHOMHUKH, TEXHUKH
0e30IMaCHOCTH, TUTUCHEI,
pecypcocOepesKeHu s, TPABOBLIX H ATUYECKUX
HOPM, HOPM MH(POPMAIMOHHOH Oe3011acHOCTH;
6) yMeHHE ONpeesITh Ha3HAUYCHNUE U
(YHKIMY pa3InYHbIX COIHATBHBIX
WHCTUTYTOB;

7) yMEeHHE CaMOCTOATEIILHO OLIEHUBATH
MPUHUMATH PEIICHHSI, OITPEICIISIOIINE




CTpaTEeruio MOBEJACHUS, C yUETOM
rpakIaHCKUX U HPABCTBEHHBIX IIEHHOCTEH;
8) BiIajIcHNE S3BIKOBBIMU CPEJICTBAMH -
YMEHHE SICHO, JIOTUYHO ¥ TOYHO U3JIarathb
CBOIO TOUYKY 3pPEHUS, UCIIOJIb30BaTh
aJIEKBAaTHBIE S3bIKOBBIE CPENICTBA;

9) BiaJieHUEe HaBBIKAMU TI03HABATEIIBHON
pedekcru Kak 0CO3HAHHS COBEPITIACMBIX
JIEUCTBUI U MBICIUTEIBHBIX MPOLIECCOB, UX
pe3yJIbTaTOB U OCHOBAHUM, TPAHUL] CBOETO
3HAHWS U He3HAHUS, HOBBIX ITO3HABATCIIBHEBIX
3a71a4 U CPEJICTB UX JIOCTUKEHHUS.

3Hath

31) - 0 He0OXOAUMOCTH JJOKA3aTENBCTB MPU 0OOCHOBAHHUU
MaTEeMaTHYECKUX YTBEP)KICHUH U POJIM aKCHOMAaTUKU B
MPOBEICHNH ACTYKTUBHBIX PACCYKICHHIA;

32) - OCHOBHBIE MTOHATHS, TEOPEMBI, POPMYJIBL;

33) - 00 OCHOBHBIX ITOHATHAX MAaTEMAaTHIECKOTO aHaIM3a M X
CBOMCTBAX;

Ymern

V1) - npUMEHATh OCHOBHBIE TOHATHS, TEOPEMBI, (POPMYJIBL:

¥Y2) - noka3sIBaTh TEOPEMBI;

VY3) - HaXOUTh HECTAHAPTHBIC CIIOCOOBI PEIICHUS 3a1a4;

Y4) - MmozenupoBaTh peaibHbIe CUTYaIlUU, UCCIIEI0OBATh
MTOCTPOCHHBIE MOJIEITH, UHTEPIPETUPOBATH MTOTYICHHBIH
pe3ynbTarT;

VY5) - xapakTepu30BaTh MOBeICHUE (PYHKIIUH, HCIIOJIb30BATh
MOJTyYeHHbIE 3HAHUH JIsl OMMCAaHUS U aHaJIN3a pPeaIbHbIX
3aBUCHUMOCTCH;

V6) - COCTaBIATH BEPOSITHOCTHBIC MOJICITH IO YCIIOBUIO 33a4K U
BBIYUCIICHHS BEPOSITHOCTH HACTYIUICHHUSI COOBITHI, B TOM YHCIIE C
MpUMEHEHHEM (POPMYIT KOMOMHATOPUKH U OCHOBHBIX TEOPEM
TEOPUH BEPOSTHOCTEM;

¥Y7) - uccnenoBarh ciy4aiiHble BETHYMHBI 10 UX paclpesiesieHHIO.

Hcnoan3oBaTh NpUOOPeTEHHBbIE 3HAHUS U

YMeHMSI B IPAKTUYECKOIl 1esiTeIbHOCTH U

NOBCEIHEBHOM KU3HH

1) A1 IpaKTUYECKUX PAcyYeTOB 10 (HOpMyJiaM, BKIIFOUask (hOPMYJIbI,
coJieprKallne CTeTIeHH!, PaJUKAIIbL, JIOTapupMbl U
TpUTrOHOMETpUYeCcKhe (PYHKITUHU, UCTIONB3YS MPU HEOOXOIUMOCTH
CIIPaBOYHBIE MATEpUAJIbl U IPOCTEHIITIE BHIYUCITUTEILHBIC
YCTPOWCTBA;

2) JUIs OTIMCaHUS C TIOMOIIBI0 (PYHKIIUH Pa3TNYHBIX 3aBUCUMOCTEH,
MpeCTaBIeHUs UX rpadUuecK, MHTEepIpeTanu rpagukos; 3)
peIeHus MPUKIIATHBIX 33/1a4, B TOM YHCIIe COIIHATLHO-
SKOHOMHUYECKUX U (PU3NIECKHUX, HA HANOOIbIINE U HANMEHBIITHE
3HaYeHUs, Ha HAXOXKIEHHE CKOPOCTH U YCKOPEHUs; 4) MPOCTEUIIIX
MaTeMaTHUYECKUX MOJIETICH; 5) I aHaIn3a peabHbIX YMCIOBBIX
JAHHBIX, IPEJICTABJICHHBIX B BUJE AUATPAMM,

6) aHanmm3a UHGOPMAIIMH CTATHCTUIECKOTO XapakTepa; 7) I
rccaenoBanus (MOACTUPOBAHIIS) HECIIOKHBIX MMPAKTUIECKUX
CUTYyaIMil Ha OCHOBE M3YYCHHBIX (DOPMYII U CBOWCTB UTYD;

8) BeIUMCIIEHUS 00BEMOB H TUIONIAJIEH MOBEPXHOCTEH
MIPOCTPAHCTBEHHBIX TEJ MPHU PEIICHUN MTPAKTHICCKUX 3a/1a4,
HCIIOJIB3YSl IPU HEOOXOIMMOCTH CIPABOYHUKH U BBIYUCIUTEIIbHBIC
YCTpOMCTBA.
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®DoH OIEHOYHBIX CpeACTB Mo y4ueOHou mucnuminHe BJ[.06. «MaTtemaTukay Mo CHEIHATbHOCTH
11.02.15 — «Hugokommynuxayuonnvie cemu u  cucmemsvl c643u» pa3padOTaH Ha OCHOBE
denepallbHOTO TOCYAApCTBEHHOrO o0Opa3oBaTenbHOTO craHgapra (mamee - @I'OC) pmns
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1. O6anacrs npumenenus P®OC mno yueonoit aucummiaude bJ.06. «Maremarukay DPOC
NMpeAHa3HaueH JUIss TPOBEPKHM  PE3YNbTaTOB  OcBoeHUs yueOHo mucummuiiabl  BJ1.06.
«MartemaTuka» OCHOBHOH mpodeccnoHanbHOi oOpa3oBarenbHOM mporpammsl (nainee OITOIT) mo
cneruaabHocT 11.02.15 — «HDOKOMMYHUKAITMOHHBIC CETH U CUCTEMBI CBSI3H.

I.1. Ilmanupyemblie pe3yJbTaThl

1.1.1. IlnaHupyemMble JUYHOCTHBIE Pe3yabTaThI
JInuHOCTHBIE pPe3yabTaThl B cepe OTHOLIEHUH 00yUyaomuxcs K cede, K CBOeMY 3/10pOBbI0, K
NMO3HAHMIO celsi:

— opueHTalus oOydyaroluXcs Ha JOCTHXKEHUE JMYHOTO CYACThS, PeaM3allhi0 MO3UTHBHBIX
JKU3HCHHBIX TIICPCHCKTUB, HWHHUIMUATUBHOCTHL, KPCATUBHOCTb, TOTOBHOCTH H CHOCO6HOCTB K
JTUYHOCTHOMY CaMOOIIPEENICHUI0, CHOCOOHOCTh CTaBUTh LIEIH U CTPOUTH KU3HEHHBIC IJIaHBI;

— TOTOBHOCTh M CIIOCOOHOCTH O0OecreunTh cebe W CBOMM OJIM3KHM JIOCTOMHYIO JKHU3Hb B
MIPOLIECCE CAMOCTOATEIBHOM, TBOPUYECKOM U OTBETCTBEHHOM 1€ATEIbHOCTH;

— TOTOBHOCTh M CIIOCOOHOCTh OOYYaIOUIMXCA K OTCTauBAaHHUIO JIMYHOTO JIOCTOMHCTBA,
COOCTBEHHOTO MHEHHS, TOTOBHOCTh M CIIOCOOHOCTH BbIPaOaThIBATh COOCTBEHHYIO MO3HUIMIO IO
OTHOIICHUIO K OGH.[CCTBGHHO-HOHI/ITI/I‘IGCKI/IM COGBITI/ISIM OpoIuIoro M HACTOALICTO Ha OCHOBC
OCO3HAHUS U OCMBICIICHUSI UCTOPHUH, TyXOBHBIX [IEHHOCTEH U JJOCTHKEHHI HaIllel CTpaHbl;

— TOTOBHOCTh M CHOCOOHOCTh OOyYaromMXCs K CaMOPa3BUTHIO M CAMOBOCHHUTAHUIO B
COOTBETCTBHHM C OOIIEYENIOBEYECKMMH IIEHHOCTSIMH M HJAeajaMH TIpPakKJaHCKOro o0IlecTBa,
HOTpe6HOCTI> B (1)I/I3I/I‘~I€CKOM CaMOCOBCPIICHCTBOBAHUH, 3aHATUAX CHOpTI/IBHO-O3IIOpOBPITGJII:HOI>i
NesITeNIbHOCTHIO,

— TPUHATHE U pean3alus IIEHHOCTEH 310pOBOro M 0e301acHOro odpas3a >KU3HH, OEpeKHOE,
OTBETCTBEHHOE U KOMIIETEHTHOE OTHOIIEHHE K COOCTBEHHOMY (DPU3MUYECKOMY U TICHXOJIOTHYECKOMY
3JI0POBBIO;

—  HEeNpUsTHE BPEIHBIX MPUBBIYECK: KYPEHUS, YIIOTPEOICHHSI aTKOTOJIsI, HAPKOTUKOB.
JInuHOCTHBIE Pe3yJIbTAThI B cepe oTHOMIEeHNI 00y4arommxcs K Poccnn kak k Poaune

(OteuectBy):

—  poccuiicKas HJIEHTHYHOCTb, CIIOCOOHOCTb K OCO3HAHHID POCCUHCKON HIEHTHUYHOCTU B
MOJUKYJABTYPHOM COLMYME, YYBCTBO MPHUYACTHOCTH K HMCTOPUKO-KYJIBTYpHOH OOLIHOCTU
poccuiickoro Hapoaa u cynp0e Poccuu, marpuoTus3M, TOTOBHOCTHh K CIy:keHHIO OTEUecTBy, €ro
3aIlHUTE;

—  YB@XEHHE K CBOEMY HapoJy, YyBCTBO OTBETCTBEHHOCTH Iiepea PoauHoM, ropaocTy 3a CBOM
Kpaii, cBOI0 PoauHy, mpolioe U HacTodllee MHOTOHAIMOHAJIBHOIO Hapoaa Poccun, yBaxeHue K
rocy/1lapCTBEHHBIM CUMBoOJIaM (rep0, ¢uiar, THMH);

— (opMHpOBaHHE YBaXKEHHsI K PYCCKOMY SI3bIKY KaK IOCyJapCTBEHHOMY s3bIKy Poccuiickoii
@denepanyy, SBISIOUIEMYCS OCHOBOM POCCHICKOM HIEHTMYHOCTH M TJIABHBIM  (DakTOpOM
HAallMOHAIBHOT'O CaMOOIIPECIICHNS;

— BOCIHTAaHME YB@KEHUA K KyJIbType, s3bIKaM, TpaAuLMUsIM U 0OblHasM HapoJOB,
npoxxusaromux B Poccuiickon ®@enepannu.

JInyHOCTHBIE pe3yabTaThl B cepe OTHOLICHUI 00y4al0IuXcsl K 3aKOHY, FOCy1apcTBY U K
rpakIaHCKOMYy 001IeCTBY:

—  TPaXJaHCTBEHHOCTb, TPaXXJAaHCKas IMO3ULHUSA aKTMBHOIO M OTBETCTBEHHOIO YJI€HA
pOCCHUHCKOro OOIIECTBa, OCO3HAIOMIETO CBOM KOHCTUTYLHMOHHBbIE TIpaBa U 00S3aHHOCTH,
YBaXKaIOLIEro 3aKOH U IIPABONOPSALOK, OCO3HAHHO NPUHUMAIOIIETO TPAJIULHUOHHBIE HALIMOHAJILHbIE
n oOuieyernoBeyecKre T'yMaHUCTHUYECKHE U JIEMOKPATUYECKUE IIEHHOCTH, TOTOBOTO K YYacTHIO B
00I1IeCTBEHHOM JKM3HH,

—  IpU3HAHHE HEOTUYXKIAeMOCTH OCHOBHBIX IIpaB U CBOOO]I UelIOBEKa, KOTOPbIE MPUHAIEkKAT
KaX/JI0My OT pPOXJIEHHUsS, TOTOBHOCTh K OCYIIECTBICHHIO COOCTBEHHBIX MpaB M cBoOOI 0e3
HapylLIeHUs MpaB U CBOOOJ APYTUX JIMI, TOTOBHOCTh OTCTaWBaTh COOCTBEHHbIE MPaBa U CBOOOIbI
YeJI0BEeKa U Ipa)kJaHMHA COTJIACHO OOIIEHpPU3HAHHBIM HPUHIUIIAM U HOPMaM MEXJTYHapOJTHOIO
npaBa u B coorBercTBUM ¢ KoHctutynuein Poccuiickonn ®denepanuu, npaBoBas M MOJIMTHYECKAS
IPaMOTHOCTB;

—  MHPOBO33PEHHME, COOTBETCTBYIOIEE COBPEMEHHOMY YpPOBHIO pa3BUTHA HAYKH H
OOIIIECTBEHHOIN MpakTHKH, OCHOBAaHHOE Ha JUANOre KyJabTyp, a Takke pas3iuyHbIX (opMm
OOIIECTBEHHOTO CO3HAHMs, OCO3HAHHE CBOETO MECTa B IMOJIMKYJIBTYPHOM MHPE;



—  HHTEpUOpH3aLUs LEHHOCTEH JIeMOKpAaTUHU U COLUAIBHON COJUIAAPHOCTH, TOTOBHOCTH K
JOTOBOPHOMY PETYJIMPOBAHUIO OTHOUIEHUH B TPYIIIE WIM COLMAIBHON OpraHUu3allNy;

— TOTOBHOCTh OOYYAarOIIMXCS K KOHCTPYKTUBHOMY YYacTUIO B TPUHATHH PEIICHUH,
3aTparvBaloIIUX HX IpaBa U HMHTEPEChl, B TOM YHUCIE B pa3IUYHbIX (opMax OOIEeCTBEHHOM
CaMOOpraHU3alllK, CAaMOYIIPABJICHUS], OOIIECTBEHHO 3HAYUMOM JIESITEIbHOCTH;

—  TPHUBEPKEHHOCTh HJAEIM HWHTEPHALMOHAINW3MA, JAPYKObI, pPaBEHCTBA, B3aMMOIOMOIIH
HapoJIOB; BOCIUTAHUE YBAXXUTEJIBHOTO OTHOIICHUSI K HAIIMOHAJIBLHOMY JOCTOMHCTBY JIIOACH, HUX
YyBCTBaM, PEIIUTHO3HBIM YOCKICHUSIM;

— TOTOBHOCTh OOYYaIOIIMXCS TMPOTUBOCTOSTH HWICOJIOTMH JKCTPEMHU3MA, HAIMOHAIN3MA,
KceHo(hoOur; KOppYILUUU; AUCKPUMUHAIMU IO COIMAbHBIM, PEJIUTHO3HBIM, PACOBBIM,
HallMOHAJIBHBIM MPU3HAKAM U IPYTUM HETaTUBHBIM COLIMAIBHBIM SIBIICHUSIM.

JINYHOCTHBIE Pe3yJbTAThI B c(pepe OTHOMIEHUI 00YHAIOIIUXCSH C OKPY KA MMM JIIOJAbMM:

—  HPaBCTBEHHOE CO3HAHHUE U MOBEJICHHE HAa OCHOBE YCBOCHHMSI OOIICUEIOBEYECKUX [IEHHOCTEH,
TOJIEPAaHTHOT'O CO3HAHUS U MOBEICHUS B MOJIHUKYIBTYPHOM MHUPE, TOTOBHOCTH M CIIOCOOHOCTH BECTH
IUAJIOT C JAPYTUMHU JIIOAbMH, JOCTUTaTh B HEM B3aMMONOHHMMAHHUSA, HAaXOJUTh OOLIME LENH U
COTPYAHHUYATD JIJISl UX JIOCTHKCHUS;

—  NPUHITHE TYMAHUCTUYECKUX IIEHHOCTEH, 0CO3HAHHOE, YBAXKUTEIBLHOE U 100pOKeIaTeIbHOE
OTHOIIIEHUE K JPYTOMY YEJIOBEKY, €r0 MHEHHIO, MUPOBO33PEHUIO;

—  CHOCOOHOCTBH K COMNEPEKUBAHUIO U (POPMHUPOBAHUE MO3UTHUBHOTO OTHOLICHHUS K JIIOJSM, B
TOM 4YHUCJE K JIMIAM C OrPAaHMYCHHBIMH BO3MOXXHOCTSIMH 3JI0POBBSI U HHBaJIUAaM; OepekHOe,
OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIICHHE K (PU3UYECKOMY M ICHUXOJOTHYECKOMY 370POBBIO
JIPYTUX JIIOJIEH, YMEHUE OKa3bIBaTh MEPBYIO MOMOIIIb;

— (opMupoBaHHE BBIPAKEHHON B TOBEJACHWUM HPABCTBEHHOW IIO3UIMU, B TOM YHUCIE
CTIIOCOOHOCTH K CO3HATEILHOMY BBIOOpPY J00pa, HPABCTBEHHOI'O CO3HAHUS U MOBEACHUS Ha OCHOBE
YCBOGHHUS  OOINEYENIOBEYECKMX I[IEHHOCTe M  HPAaBCTBEHHBIX UYYBCTB  (4ecTH, J0Jra,
CIPaBEJIMBOCTH, MUJIOCEPIUS U IPYKETIO0HS);

—  pa3BUTHE KOMIIETEHLUUW COTPYAHUYECTBA CO CBEPCTHHUKAMH, JETbMH MIIAJIIEr0 BO3pacTa,
B3POCJIBIMH B 00pa3oBaTeIbHON, OOMIECTBEHHO MOJIC3HOU, Y4eOHO-UCCIICIOBATEIHLCKOM, IPOSKTHOM
U JpYTUX BUAAX JEATEIbHOCTH.

JIn4HOCTHBIE Pe3yJIbTAaThI B c(pepe OTHOMIEHUI 00YHAIOIIMXCH K OKPYKAKOIIEMY MUPY,
JKMBOH NPUPO/JE, XYyN0KECTBEHHOH KYyJIbType:

—  MHPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH, 3HAYUMOCTH
HayKH, TOTOBHOCTh K HayYHO-TEXHHUUYECKOMY TBOPYECTBY, BJIaJICHUE TOCTOBEPHOIU MHpOopMaIueil o
MEePEAOBBIX TOCTUAKEHUSAX U OTKPBITUAX MUPOBOM M OTE€YECTBEHHOM HayKH, 3aMHTEPECOBAHHOCTh B
Hay4YHBIX 3HaHUAX 00 YCTPONCTBE MHpa U OOIIECTBA;

— TOTOBHOCTh M CIOCOOHOCTH K O0Opa3oBaHHIO, B TOM 4HCIE camMo0o0pa3oBaHUIO, Ha
MPOTSKEHUH BCEH JKM3HM; CO3HATEIbHOE OTHOIIEHNE K HETIPEPHIBHOMY 00pa30BaHUIO KaK YCIOBHUIO
yCTIeNTHOM MpodeccroHalbHOM 1 00IIECTBEHHOM e TeNbHOCTH;

—  DKOJIOTMYECKas KyJbTypa, OepeKHOe OTHOLIEHHUS K POJAHOMN 3emiie, IPUPOIHBIM OoraTrcTBam
Poccun u mupa; nmoHMMaHuE BIHSHHUS COLUAIBHO-3KOHOMUYECKHUX IPOIIECCOB HA COCTOSIHUE
MIPUPOIHOM M COITMAIBHOM Cpefibl, OTBETCTBEHHOCTD 3a COCTOSIHUE MIPUPOIHBIX PECYPCOB; YMEHUS U
HAaBBIKM PAa3yMHOTO MPHUPOAOIOIb30BAHUS, HETEPIIUMOE OTHOIICHHUE K ACHCTBUSAM, MPUHOCIIIUM
BpEJ1 SKOJIOTHH; MPUOOPETEHHE OTbITa 3KOJIOTO-HANIPABIEHHON 1€ TEIbHOCTH;

— OCTETMYECKOE OTHOLIEHHS K MHPY, TOTOBHOCTb K JCTETHYECKOMY OOYCTpOMCTBY
COOCTBEHHOTO OBITA.

JIMYHOCTHBIE Pe3yJibTAThI B c(hepe OTHOIEHNH 00yYaAIOIIUXCSH K CeMbe U POAUTEIAM, B TOM

yHcJie MOAroTOBKA K ceMeHHOM KI3HU:

—  OTBETCTBEHHOE OTHOUIEHME K CO3JaHUI0 CEMbHM Ha OCHOBE OCO3HAHHOTO MPUHSITHUSA
IICHHOCTEH CEeMEITHOM KU3HU,

— TIONIOKUTENBHBIH  00pa3  ceMbH, pOAUTENHCTBA  (OTIOBCTBA W MaTEpUHCTBA),
WHTEPHUOPHU3ALIUS TPAAUIIMOHHBIX CEMEWHBIX IIEHHOCTEM.
JIn4HOCTHBIE pe3yJIbTaThI B cepe OTHOLIEHHS 00YYAKOIIHUXCH K TPYAY, B cepe cOMaabHO-
IKOHOMHYECKHUX OTHOIIEHU:

- YBa’XCHHUEC KO BCEM (I)OpMaM CO6CTB€HHOCTI/I, TOTOBHOCTbD K 3aIllUTE CBOEH CO6CTBCHHOCTI/I,



—  OCO3HaHHBIN BBIOOp OyAymied mpodeccuu Kak MyTh U CHOCOO peanu3aliiil COOCTBEHHBIX
KU3HCHHBIX TUIAHOB;

— TOTOBHOCTh OOyYarOmmxcs K TPYAOBOW MPOPECCHOHATHHON NEATENbHOCTH KaK K
BO3MOYKHOCTH  y4acTHUsi B PCIICHHH  JIMYHBIX,  OOIIECTBEHHBIX,  T'OCYAapPCTBEHHBIX,
OO0IIEeHAIIMOHANIBHBIX TPO0JIEM;

—  TOTPeOHOCTh TPYIAWTHCS, YBAKCHHE K TPYAy W JIIOISAM TPyJa, TPYAOBBIM JIOCTHKCHUSM,
JTO0OpPOCOBECTHOE, OTBETCTBEHHOE M TBOPYECKOE OTHOIICHHE K pa3HbIM BHIAM TPYJIOBOM
JeSTEeTbHOCTH;

— TOTOBHOCTh K CaMOOOCTYXMBAaHUIO, BKIIOYas OOYyYECHHWE W BBHINIOJHEHHE JIOMAIITHUX
00s13aHHOCTEH.

JIMYHOCTHBIE Pe3yJbTaThl B chpepe PU3NUECKOr0, ICUXOJOTHYECKOT0, CONUAIBLHOIO U

aKaJeMU4ecKoro 0J1aronoJyqus o0y4arommxcs:

—  (u3HuecKoe, SMOIMOHATIHLHO-TICUXOJIOTHUECKOE, COLUANbHOE OJaronosyyue o0ydaronuxcs
B XU3HU 00pa30BaTENbHON OpraHU3alluy, ONIYIICHHE NEThbMHU 0€30MacHOCTH U IMCUXOJIOTUYECKOTO
koMmdopTa, HHOOPMAITMOHHOW 0€30MMaCHOCTH.

1.1.2. IlnaHupyemMbie MeTanpeaMeTHbIE pe3yabTaThl
MeTtanpeqMeTHbIe Pe3yJIbTaThl OCBOCHHSI OCHOBHOW 00pa30BaTENIbHON MPOrpaMMBbl PEICTABICHBI TPEMsI
rpyIaMH YHUBEpCAbHBIX yueOHbIX nevictBuil (VY ).
1. PeryasiTuBHBIE YHHBepPCaJbHbIE yieOHbIE AeficTBHSA
Oo0yuaruuiicss HAyYuTCH:

—  CaMOCTOSITEIBHO ONpPENENATh LEIH, 3a1aBaTh NapaMeTpbl U KPUTEPHUH, 110 KOTOPBIM MOKHO
OMPENIEINTh, YTO 1EJIb TIOCTUTHYTA;

—  OLEHUBAaThb BO3MOJKHBIE IOCJIEACTBUS JIOCTUKEHUS MOCTABICHHOW L€ B JIEATEIbHOCTH,
COOCTBEHHOW >KM3HU W JKHU3HHU OKPYKAIOIIUX JFOACH, OCHOBBIBASCH Ha COOOPAKEHUSX ITHKU U
MOpaJly;

— CTaBUTh M (POPMyIHpPOBaTH COOCTBEHHBIC 3aJaud B 00pa30BATENIbHOW JESITEIBHOCTH U
KU3HEHHBIX CUTYaLUIX;

— OLEHUBATh PECYpPChl, B TOM YHCJIE€ BpeMsS U JpYyrHe HeMaTepHaAbHBIE PECYPCHI,
HEO0OXOIUMBIE JUIS TOCTUKEHHS TIOCTABICHHOH 11eIH;

— BBIOMpaTh MyTh JOCTIDKCHHS 1I€7M, IUIAHUPOBATh pEIIEHHWE TOCTABJICHHBIX 3ajiad,
ONTUMU3HPYS MaTepHaJIbHbIE U HEMaTepUaAIbHbIE 3aTPATHI;

—  OpraHm3oBbIBaTh J(P(EKTUBHBI TMOUCK pECcypcoB, HEOOXOAMMBIX I JOCTHXKECHUS
MIOCTaBJIECHHOM 11e1H;

—  COIOCTAaBJISITh MOJIYYEHHBIN pe3ynbTatT AeSITEbHOCTH C IOCTABICHHON 3apaHee LEbIO.

2. Tlo3HaBaTe/IbHbIE YHHBEPCAIbHbIE YueOHbIe 1eiiCTBHUS
OO0yyaromuiicst HAYYUTCH:

—  UCKaTh M HaXxOJIUTh OOOOIIEHHBIE CIOCOOBI pEeIIeHHs 3a/ady, B TOM YHCIE, OCYIIECTBIAThH
pa3BepHYThI HMHGOPMAIIMOHHBIA TIOMCK M CTaBUTh Ha €ro OCHOBE HOBBIE (y4ueOHBIE U
MO3HABATENbHbIC) 33/1a4H;

—  KPUTHYECKH OIICHMBATh W HHTEPIPETUPOBATh HMHPOPMAIMIO C Pa3HbIX TO3UIUH,
pacmno3HaBaTh U (PUKCHPOBATH MPOTHUBOPEUUS B UH(HOPMAIIMOHHBIX HCTOYHHUKAX;

—  WCTOJB30BaTh PA3JIUYHBIE MOJEIBHO-CXEMAaTHYECKUE CpEeACTBA JUIsl TPEACTABICHHS
CYIIECTBEHHBIX CBSI3€H M OTHOIICHUH, a TaKKe MPOTUBOPEUMii, BHIIBICHHBIX B MH(GOPMAIMOHHBIX
HMCTOYHHKAX;

—  HaXOAWTh U MPUBOAUTH KPUTHUYECKUE apTyMEHThl B OTHOILIEHUU ACHCTBUU U CYXKIACHUUN
JPYToro; CIOKOWHO M Pa3yMHO OTHOCHUTBCS K KPUTHYECKUM 3aMEUaHUSM B OTHOIICHUH
COOCTBEHHOTO CYKJIEHUSI, pACCMaTPUBATh UX KaK Pecypc COOCTBEHHOTO Pa3BUTHS;

—  BBIXOJWTH 32 paMKd Y4YeOHOTO MpeaMeTa M OCYIIECTBIATH IEJICHANPABICHHBIA ITOUCK
BO3MOXXHOCTEH Il IIMPOKOTO MEPEHOCa CPEACTB U CIIOCOOOB EHCTBUS;

—  BBICTPaWBaTh MHAMBHUAYAIHHYIO 00pa30BaTEIbHYIO TPACKTOPUIO, YUUTHIBASI OTPAHUUYEHHUS CO
CTOPOHBI JIPYTUX YYACTHUKOB M PECYPCHBIE OTPAaHUUYECHUS;

—  MEHSTh U yJePKUBATh Pa3HbIE TO3UIIMU B IO3HABATEIIBHON JIEATETLHOCTH.

3. KoMMyHWKATHBHbIE YHHBEpPCAJIbHbIE YUeOHbIE TeiiCTBUS
OO0y4aromuiicst HAYYUTCH:

—  OCYIIECTBJIATH JICTIOBYI0O KOMMYHHUKAITUIO KaK CO CBEPCTHUKAMH, TaK U CO B3POCIBIMHU (Kak

BHYTpH 00pa30oBaTEeNbHON OpraHM3alii, Tak W 3a €€ MpeaeliaMu), MoAOUpaTh MApTHEPOB IS



JIeTOBOM KOMMYHUKAIIUM HCXOAS U3 COOOpaXCHHWU pe3yJbTaTHUBHOCTH B3aUMOJICHCTBUS, a HE

JIMYHBIX CUMITATHH;

—  TIpU OCYUIECTBJICHUU TPYIIOBOI pabOTHI OBITh KaK PYKOBOJIUTENIEM, TaK ¥ YWICHOM KOMaH/IbI
B Pa3HBIX POJISIX (FE€HEpaTop UAeH, KPUTHK, UCIIOJHUTENb, BEICTYNAIOLINM, SKCIEPT U T.1.);

—  KOOPJAMHHUPOBaTb M BBIIOJHATH pPA0OTYy B YCIOBUSX pEAIbHOIO, BUPTYaJbHOTO U
KOMOHMHUPOBaHHOT'O B3aUMOAEHCTBUS;

—  Ppa3BEpHYTO, JIOTMYHO M TOYHO U3JIaraTh CBOK TOYKY 3pEHMS C HCIIOJIb30BAHUEM
aJIeKBATHBIX (YCTHBIX M MUCbMEHHBIX) A3bIKOBBIX CPEJICTB;

—  pacmo3HaBaTh KOH(DIUKTOTCHHBIE CUTYAIllU U MPEIOTBPAINATh KOH(PIUKTHI 1O UX aKTHBHOM
¢da3pl, BBICTpaMBaTh JEJIOBYI0 M 00pa30BaTeNbHYI0 KOMMYHMKAlMIO, H30eras JIMYHOCTHBIX
OLICHOYHBIX CYKJICHHM.

1.1.3. Illtanupyemble npeIMeTHbIE Pe3yIbTAThI

OOyyarommiicss Hay4YuTCs:

— CB0o0OOZHO oOmepupoBaTh MOHATUSMHU: KOHEYHOE  MHOXECTBO, JJIEMEHT  MHOXKECTBA,
NOJMHOXECTBO, IMepecedyeHne, 0ObeAMHEHNE U Pa3HOCTh MHOXKECTB, YMCIIOBBIE MHOXECTBAa Ha
KOOPAMHATHOM NPsIMOM, OTPE30K, MHTEPBAJ, IOJIYUHTEPBAJI, IPOMEXKYTOK C BBIKOJIOTOW TOUYKOH,
rpaduveckoe rnpecTaBIeHue MHOXKECTB Ha KOOPIUHATHOM TIOCKOCTH;

— 3a7aBaTh MHOXXECTBA [IEPEUNCICHUEM U XaPAKTEPUCTUUECKUM CBOMCTBOM;

— OIEpUpOBaTh IOHATUAMM: YTBEP)KIEHUE, OTPULAHME YTBEP)KICHUS, UCTUHHBIE U JIOKHBIC
YTBEP)KJICHMSI, IPUYMHA, CIEICTBUE, YACTHBIN ClTyyail 001Iero yrBep:KIeHHsI, KOHTPIPUMED;

— IIPOBEPATH NPHUHAIIEKHOCTD dJIEMEHTA MHOXKECTBY;

— HaxOAWTh IepecedyeHue M 00bEITUHEHNE MHOXKECTB, B TOM YHUCIIC MPEICTABICHHBIX IpaduvecKu
Ha 4YKMCIIOBOM IIPSIMOM M Ha KOOPAMHATHON IIJIOCKOCTH;

— IIPOBOJUTH J10Ka3aTeNbHbIE PACCYKICHUS U1 000CHOBaHUS UCTUHHOCTH YTBEPKACHUH.

B nosceonesnoii srcuznu u npu uzyueHuu Opy2ux npeomemos:

— HCIIOJIB30BaTh YMCIIOBBIE MHOKECTBA HA KOOPAMHATHOW NPSAMON M Ha KOOPAMHATHOM INIOCKOCTH
JUISL OTIMCAHMS PEATIBHBIX IPOLECCOB U SIBJICHUM;

— TPOBOJIUTH JOKA3aTEIbHBIE PACCY)KIEHUS B CUTyalUsAX ITOBCEAHEBHOW >KM3HH, NPU PELICHUU
3aJa4 U3 IpYrux MpeIMeToB

— CB000OJHO oOmepHpoBaTh MOHATHSAMHU: HATypalbHOE YHCIO, MHOXECTBO HATYpaJbHBIX YHCEIl,
1[€JI0€ YMCII0, MHOXKECTBO IIEJIbIX YHUCell, OOBIKHOBEHHAs! Ipo0b, AecaTUYHas ApoOb, CMEIIaHHOE
YHUCJIO, PALMOHAIBHOE YHCIO, MHOXXECTBO PALMOHAIBHBIX YHUCEJ, HUPPALUOHAIBHOE 4YUCIIO,
KOPEHB CTEIEHN N, IEHCTBUTEIBHOE YUCIIO, MHOKECTBO JEHCTBUTEIIBHBIX YNCET, TEOMETPUYECKas
UHTEpIPETALMs HATYpPaJIbHBIX, LENbIX, pAlUOHAIBHBIX, IEUCTBUTEIIBHBIX YHCEIL;

— TIOHMMAaTh U OOBSCHATH Pa3HMIy MEXIY MO3UIMOHHOW M HEMO3UIIMOHHOM cHCTEMaMH 3aluicH
YHUCEIL;

— TEpPEeBOAUTH YMCIIA U3 OJHON CHCTEMBI 3aIIMCH (CUCTEMBI CUUCIICHHS) B APYTYIO;

— JIOKa3blBaTh M WCIIOJIB30BaThb IPU3HAKHU JEIMMOCTH CYMMBI M IPOU3BEICHUS IIPU BBINOIHEHUU
BBIYMCIICHUN U PELICHUH 3a/1a4;

—  BBINOJIHATH OKPYIJIEHUE PAllMOHAIBHBIX U UPPALMOHAIBHBIX YUCEII C 3aJaHHOU TOYHOCTBIO;

— CpaBHMBATH JIEHCTBHUTEIbHbIE YKCIIA PA3HBIMU CIIOCOOAMU;

— yHOOpSIOYMBATh YHWCNA, 3alUCaHHbIE B BHJE OOBIKHOBEHHOM M JAECATHYHOM 1podu, dMcia,
3aMycaHHbIe ¢ UCTIOIb30BaHUEM apU(PMETHUECKOTO KBAIPATHOTO KOPHS, KOpHEH cTeneHu 0oJblie
2;

— Haxoguts HOJ/] 1 HOK pa3ubiMu crioco6aMu ¥ MCHOIb30BATh UX MPH PEIIEHUH 3a/1a4;

—  BBINOJHATH BBIYUCIEHUS U IPe0oOpa30BaHMs BBIPAXKEHUHN, COIEPIKAIINX JICHCTBUTENbHBIEC YHCIA, B
TOM 4YHCJI€ KOPHU HaTypaJbHBIX CTEIICHEN;

— BBIIOJHATH  CTaHJAPTHBIE  TOXJECTBEHHbIE  IMPEoOpa3oBaHHUsl  TPUTOHOMETPHUECKHX,
Jorapu(pMHUECKUX, CTETIEHHBIX, HPPALMOHATIBHBIX BEIPAKEHUH.

B noseceonesnoti scusnu u npu uzyueHuu Opyeux npeomemos:

— BBINOJHATh U OOBSACHATH CPAaBHEHUE PE3YyJbTaTOB BBIUMCICHHUI NpPU pPEHIEHUHM MPaKTHYECKUX
3aJa4, B TOM 4YHcCJie TPUOIMKEHHBIX BBIUMCICHUN, UCTIOJIb3YsI pa3HbIE CIIOCOObI CPaBHEHUIA,

— 3alMCBIBATh, CPABHUBATBH, OKPYIJIATH YUCIIOBBIE JaHHBIE PEAJbHBIX BEJIIMYUH C UCIIOJIb30BAHUEM
Pa3HBIX CUCTEM U3MEPEHUS;



COCTaBIIATh W OICHMBAaTh pPa3sHBIMH CHOCOOAMHM YHWCIIOBBIC BBIPAXKECHUS TMPH PELICHUU
NPaKTUYECKUX 3a/1a4 U 33/1a4 U3 JPYTrUuX YU4eOHBIX IPEIMETOB

CB0OOHO OIEpUPOBATh MOHATHSAMH: YpaBHEHHE, HEPABEHCTBO, PABHOCHIIbHBIC YpaBHEHUS U
HEPaBEHCTBA, YPAaBHEHME, SBIAIOLIEECS CIEACTBUEM JPYroro ypaBHEHHUS, YpaBHEHUS,
PaBHOCHJIbHBIE HA MHOKECTBE, PABHOCUJIbHBIE IIPE0Opa30BaHUs ypaBHEHUH;

pemiarb pasHble BUJbI YPABHEHUN W HEPABEHCTB M HMX CHUCTEM, B TOM YHUCJIE HEKOTOpPBIE
ypaBHeHHs 3-ii U 4-i1 cTeneneil, IpoOHO-pallMOHATIBHBIE U UPPALMOHATIBHEIC,

OBJIQJIETh OCHOBHBIMM THIIAMM II0Ka3aTEJIbHBIX, JIOrapU(PMUUYECKUX, HPPALMOHAIBHBIX,
CTCIICHHBIX YPABHEHUH U HEPABEHCTB U CTAHAAPTHBIMU METOJAMU MX PELICHUHN U IIPUMEHATH X
IIPU PELLIECHUN 3a/1a4;

IIPUMEHATH TeopeMy be3y K pelleHnIo ypaBHEHHUI;

IIPUMEHATH TeopeMy Buera juid peleHns HEKOTOPBIX YPABHEHUM CTENIEHH BBILIE BTOPOU;
IOHUMAaTh CMBICI TEOPEM O PABHOCHJIbHBIX U HEPABHOCHJIBHBIX IPe0OPa30BaHUIX YPaBHEHUN U
YMETb UX JI0KA3bIBaTh;

BJIAJI€Th METOJAMM pEIEHUs YPaBHEHUIl, HEPAaBEHCTB M HUX CHUCTEM, YMETb BbIOMpPATh METO.X
peleHus 1 000CHOBBIBATh CBOM BHIOOD;

UCTIOJIB30BaTh METOJ] WHTEPBAIOB JUISI PEUICHWS HEPAaBEHCTB, B TOM YHUCIIE JPOOHO-
palMOHATBFHBIX U BKIIOYAIONINX B CE0s1 HPPALMOHAIBHBIC BEIPAKCHUS;

pewath ajreOpavyeckue YpaBHEHHsS M HEPAaBEHCTBA M HX CHUCTEMBl C HapaMeTpamu
areOpanyeckuM U rpaguueckuM MeTOJaMu;

BIIQJIETh PA3HBIMU METOJIAMH J10KA3aTeJIbCTBA HEPABEHCTB;

pemaTh ypaBHEHMS B LENBIX YHCIIAX;

n300paxkaTb MHOXKECTBA Ha IUIOCKOCTH, 3aJaBa€Mble YPAaBHEHMSIMM, HEPABEHCTBAMHM M HX
CUCTEMAaMHU;

CBOOOJTHO HCTIOJIB30BaTh TOXKJICCTBEHHBIE MTPE0OPa30BaHuUs MPH PEUICHUN YPAaBHEHUH U CUCTEM
ypaBHEHUI

B nosceonesnoii scuznu u npu usyuenuu opysux npeomemos:

COCTaBIIATh W pelIaThb YPABHEHMs, HEPAaBEHCTBA, MUX CHCTEMbI IPU PEIIEHUH 3aJad JPYTHX
y4eOHBIX IPEMETOB;

BBITMIOJHATh OLEHKY IPaBIONOAOOUS Ppe3ylbTaToOB, MOJIY4YaeMbIX IPU PEHIEHUH pPa3IMYHbIX
YpaBHEHMI, HEPAaBEHCTB U MX CUCTEM IIPH PELICHUH 3aJau APYrUX YUeOHBIX ITPEIMETOB;
COCTaBJISITh U pellaTh YpaBHEHUS U HEPAaBEHCTBA C MapaMeTpaMH MpU PelIeHUU 3aJad IpYrux
y4eOHBIX TIPEIMETOB;

COCTaBIIAITh YPAaBHEHUE, HEPABEHCTBO WJIM UX CUCTEMY, ONMCHIBAIOLINE PEATbHYIO CHUTYalUIO
WIM MIPUKJIAIHYIO 337a4y, HHTEPIPETUPOBATh MOIYYECHHbBIE PE3YIIbTATHI;

HCIOJIb30BaTh MPOTpaMMHBIE CPEICTBA IpPH PELUICHUH OTIENbHBIX KJIACCOB YpPaBHEHUH H
HEPABEHCTB

Brnaners MmOHATHSAMHU: 3aBUCUMOCTh BEIWYMH, (YHKLUS, apryMEHT U 3HaueHHe (QyHKIHH,
001acTh OIpeNeNeHuss U MHOXECTBO 3HAu€HUH (QYyHKIUHU, rpaduk 3aBUCUMOCTH, Tpaduk
GbyHKIMM, HYIM (QYHKIUM, MPOMEXKYTKH 3HAKOIOCTOSHCTBA, BO3pAacTaHHE Ha YHCIOBOM
POMEXYTKe, YObIBaHME Ha UYHCIIOBOM IPOMEXYTKE, HauOoJbliee M HauMEHbIIee 3HAYCHHE
(GYHKIIMM Ha YKCIOBOM MPOMEXKYTKE, Nepruoaudeckas (pyHKIMs, Iepruoj, YeTHas U HeYeTHas
(GyHKLIMY; YMETh IPUMEHSATH 3TH MOHATHS IPU PEIICHUH 3a/1a4;

BJIQJIETh MOHSTHEM CTENeHHas (PYHKLHS; CTPOUTH €€ rpaduk M yMmMeTb NMPUMEHSTH CBOICTBa
CTeNeHHON (YHKIUH NP PELIeHUH 3a]1ay;

BJIAJCTh MOHATHUAMHU TOKa3aTelbHas (YHKIHMS, SKCIIOHEHTA; CTPOUTh MX TpapUKd U yMETh
NPUMEHSATH CBOMCTBA MOKA3aTeNbHOM (DYHKIIMM MIPU PELICHUH 33/1a4;

BJIQJIETh MOHATUEM Jorapudmuueckas (QyHKIHS; CTPOUTh €€ rpapuKk U yMEeThb NPUMEHSTh
CBO¥CTBA Jorapu(pMUUECKOi PyHKIIUH [P PELLICHUHN 3a7ay;

BJIQ/IETh MOHATUSAMHU TPUTOHOMETpUYECKUE (QYHKIIUU; CTPOUTH UX TPaPUKU U YMETh PUMEHSATh
CBOICTBa TPUTOHOMETPUUECKUX (YHKIUI NPU pEelIeHUH 3a/1ay;

BJIaJICTh MOHATHEM 00paTHas (QYHKIMS; IPUMEHSATh 3TO MOHSATHE MIPH PELICHUHU 3a71ay;



OPUMEHSTh TpPU PENICHWH 3a]a4  CBOMCTBAa (YHKIHMA: YETHOCTh, TMEPUOAUIHOCTS,
OTPaHUYEHHOCTB;

MPUMEHSTD MPHU PEIICHUH 3a/1a4 TpeoOpa3oBaHus rpadukoB PyHKITUI;

BIIQJICTh TOHSATUSMH YHUCIIOBas IOCIIEI0BATEILHOCTh, apuMeTrnyeckass U TeoOMeTpUdecKas
IPOTPECCHsi;

NPUMEHSTh MPHU PEIICHUU 3a]a4 CBOMCTBA M MPHU3HAKUA apUPMETUYECKON U TeOMEeTpUUYECKOil
MPOTPECCUi.

B nosceonesnoti scuznu u npu uzyuenuu oOpyeux yueOHvlx npeomMemos:

omnpeneniaTh Mo rpadukaM M HCIOJIb30BaTh Ui PEIICHUS MPHUKIAAHBIX 33734 CBOWCTBA
peabHBIX MPOLIECCOB U 3aBUCHUMOCTEH (HanOOJbIINE U HAUMEHBIINE 3HAUYCHUS, IPOMEKYTKU
BO3pacTaHUsd U YyObIBaHUS (QYHKLUHU, NPOMEXKYTKH 3HAKOIOCTOSHCTBA, ACHUMIITOTBI, TOYKH
neperuda, Nepuo u T.11.);

MHTEPIPETUPOBATh CBOMCTBA B KOHTEKCTE KOHKPETHOM MTPAKTUYECKON CUTYaLUH;.

OIpeseNATh 110 TpapuKaM MPOCTEHIINEe XapaKTEPUCTUKH MEPUOANYECKUX ITPOLIECCOB B (pU3HKE,
0MOJI0TUM, SKOHOMUKE, MY3bIKE, pPaAHOCBA3H U Jp. (aMIUIUTY1a, IEPUOJ U T.I1.)

Brnaners nonsTreM GeCKOHEYHO yObIBAIOIIAs FT€OMETPUYECKas IPOrpecchs U yMETh IPUMEHATh
€ro IpHU PELIECHUY 3a1a4;

IPUMEHSTD JUIsl PEIICHUS 33]1a4 TEOPUIO MIPEIETIOB;

BIAJICTh  IOHATUSMH  OCCKOHEYHO  OojpmMe W OECKOHEYHO  Majble  YHCIIOBBIE
MOCJIEIOBATEIBHOCTH M YMETh CpaBHUBATh OECKOHEUHO OOibIIMe W OECKOHEYHO Majble
II0CJIEI0BATEIbHOCTH;

BJIAJICTh MMOHATUSMU: POU3BOAHAS (YHKIIUU B TOYKE, IPOU3BOIHAS (DYHKIIUH;

BBIYUCIISTH MIPOU3BOIHBIC AIIEMEHTAPHBIX (DYHKIMIA U MX KOMOMHALINH;

UCCIIeIOBaTh (DYHKIIMH HAa MOHOTOHHOCTD M 9KCTPEMYMBI;

CTPOUTH I'paMKHU U IPUMEHSTh K PELICHUIO 33/1a4, B TOM YHCJIE C IapaMeTPOM;

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

BJIAJICTh MOHATUSAMH TepBOOOpa3Hast QYHKIIHS, OTIPEIeIICHHBIA HHTErPaL;

npUMEHsTh TeopeMy HbroToHa—JIeliOHMIa 1 ee crieACcTBUS ISl peLIeHUs 3a/1ad.

B nosceonesnoui scuznu u npu usyueHuu opyaux y4eoHvlx npeomemos:

pelaTh NpUKIIaJHbIe 330a4l U3 OMOJIOTUH, (PU3HUKH, XUMHH, SKOHOMUKH U JPYTUX MPEIMETOB,
CBSI3aHHBIC C UCCIIEOBAHUEM XapPAKTEPUCTHUK IIPOLIECCOB;

MHTEPIPETUPOBATH ITOIYYEHHBIE PE3YIIbTaThI;

OnepupoBaTb OCHOBHBIMU ONUCATEIbHBIMH XapaKTEPUCTUKAMU YUCIOBOTO HabOpa, MOHATHEM
reHepajibHasi COBOKYITHOCTh M BBIOOPKOH U3 HEe;

ONEepUpOBATh MMOHATUSAMHM: YacTOTa U BEPOSTHOCTb COOBITHS, CyMMa U IPOU3BEJCHUE
BEPOSTHOCTEH, BBIYUCIIATH BEPOSATHOCTH COOBITUI Ha OCHOBE I0JICUETa YUCIIA HCXOJIOB;

BJIa/IETh OCHOBHBIMU MOHATUSAMU KOMOWHATOPUKH U YMETh UX MIPUMEHSTH IIPH PELICHUN 33]1aY;
UMETb IpeJICTaBIeHnEe 00 OCHOBAaX TEOPUH BEPOSTHOCTEIH;

UMEThb IPEACTaBICHUE O JTUCKPETHBIX M HENPEPBIBHBIX CIy4YaWHBIX BEJIMYMHAX U
pacipeneneHusx, O HE3aBUCHUMOCTH CIIy4alHbIX BEJIMYUH;

HMMETH MPECTABICHUE O MATEMATHYECKOM OXKHUJAHUU U JUCIIEPCHH CIyYalHbIX BEJINYNH;
MMETH MPECTABICHUE O COBMECTHBIX PACIPEACIICHUAX CIyYaliHbIX BEINYHH;

MOHMMATh CYTh 3aKOHA OOJIBIIMX YHCET U BHIOOPOYHOTO METO/1a U3MEPEHHSI BEPOSITHOCTEN;
UMETh TPEACTaBICHUE O HOPMAJIbHOM  pACHpEACICHMM M  NpPHUMEpax HOPMAIbHO
pacIpeieNeHHbIX CIIy4YalHbIX BEIUYMH;

VMMETH MPECTABICHUE O KOPPEISIINY CIIyYalHBIX BETUYMH.

B nosceonesnoii srcuznu u npu uzyueHuu Opy2ux npeomemos:

BBIYHCIISATH WJIA OIIEHUBATH BEPOSTHOCTH COOBITHI B peaIbHON KU3HU,

BBIOMPATH METOIbI MOXOAIIETO IPEACTABICHHS M 00pabOTKH TaHHBIX

Pemate pa3Hble 3a1a4 NOBBIIEHHON TPYAHOCTH;

AHAIM3UPOBATh yCJIOBHE 3aJayd, BHIOMpATh ONTUMAIBHBIA METOJ pELICHUS 3a]adu,



paccMaTpuBasi pa3IMyHbIE METOJIBI;
CTPOUTH MOAETH DPEMICHHs 33/a4d, MPOBOAMTH IOKA3aTEIbHBIC PACCYKACHUS NPU PEUICHUH
3a1a4H;

pewmarthb 3a1a4m, Tpedyromue nepedopa BapuaHTOB, IPOBEPKH YCIOBUH, BEIOOpA ONTUMAIILHOTO
pe3yInbTara;

aHAJM3UPOBAaTh U WHTEPIPETHPOBATH TOJTYUYECHHBIC PELICHHS B KOHTEKCTE YCIIOBHS 3a/lauH,
BBIOMPATH pEIICHUs], He IPOTUBOPEYALIIE KOHTEKCTY;

NEepeBOANTh NPU PEUICHUH 337a4d HMHGOPMALMIO W3 OXHOM ()OPMBI 3amucH B JPYTYIO,
UCTIONB3Ys IPU HEOOXOIMMOCTH CXEMBI, TAOJIUIIbI, TPaQUKH, THATPAMMBI.

B nosceonesnoui scuznu u npu usyueHuu opyux npeomemos:

peliaTh NPaKTHYECKHUE 33aJa4H U 33J]a9d U3 IPYTHX YU4COHBIX MPEIMETOB

Bnanetrs reomeTpuyecKuMU MOHATUSMH IMPHU PELICHUU 3a/lad U MPOBEICHUU MaTeMaTHYEeCKHX
pacCyxIeHUi;

CaMOCTOSITENILHO (JOPMYIUPOBATH OMPEACIICHUS TEOMETPUUIECKUX (PUTYp, BBIIBUTATH TUIIOTE3BI
0 HOBBIX CBOWMCTBAaxX M MPHU3HAKAX F€OMETPHUYECKHUX (PUTyp M 0OOCHOBBIBATH HIIM ONPOBEPraTh
uX, 0000IIaTh WM KOHKPETHU3WPOBATh pPE3yNbTaThl Ha HOBBIX Kiaccax (uryp, mpoBOAHWTH B
HECJIOXKHBIX CITy4asX KJIacCU(UKAIMIO PUTYP TIO Pa3TUIHBIM OCHOBAHUSIM;

UCCIIEIOBATh YEpPTEeXH, BKIIOYas KOMOMHAaUMU (GUTYp, HU3BIEKATb, WHTEPIPETUPOBATH U
peoOpa3oBLIBaTh HH(POPMAIIHIO, IPEACTABICHHYIO Ha YepTexKax;

pemaTh 3a/layd TeOMETPUUYECKOr0 COJEp)KaHHUsl, B TOM YHUCJE B CUTYaIUsAX, KOTJa aJlfTOPUTM
pelieHusT He CJENYeT SIBHO W3 YCIIOBUS, BBIMIOJHATH HEOOXOJIMMBIC I PEIICHHS 3aJaqd
JOTIOTHUTEIIbHBIE TIOCTPOEHUS, UCCIIEIOBATh BO3MOKHOCTh TPUMEHEHUS TEOpeM U (HopMyIT AJis
pelieHus 3aiay;

yMeTb (POPMYIUPOBATH U I0KA3bIBATH T€OMETPUUYECKUE YTBEPIKICHUS;

BJIQ/IETh MOHATUSIMH CTEPEOMETPUU: TIPU3Ma, MapalieNenuIie]], MupamMuaa, TeTpasip;

UMETh MPEJCTaBIeHUs 00 aKCMOMaX CTEPEOMETPHUH U CJEJICTBUAX U3 HUX U YMETh NMPUMEHSTh
WX TMPU PEIICHUH 3a7a4;

YMETb CTPOUTH CEUCHUS MHOTOTPAHHUKOB C UCIIOJIb30BAHUEM PA3IMUHBIX METOOB, B TOM YHCIIE
Y METOJ1a CIIE/IOB;

MMETb MPEJICTABIICHUE O CKPEIIUBAIOIIUXCS MPSMBIX B MPOCTPAHCTBE U YMETh HAXOJIUTh YOI U
paccTositHue MEXI1y HUMU,

MPUMEHSATh TEOPEMBI O MAPAIIEIBHOCTH MPSAMBIX U MJIIOCKOCTEM B MPOCTPAHCTBE MPHU PELICHUU
3a/1a4;

YMETh IPUMEHSTH MapajlieIbHOE MPOSKTUPOBAHUE TSI H300pakeHus Quryp;

YMETh IPUMEHSTD MEPIEHIUKYIISIPHOCTH MPSMOM U TUIOCKOCTHU TIPU PEIICHUH 3a/1a4;

BIIAJICTh TOHATUSIMH OPTOTOHAJILHOE IMPOEKTUPOBAHWE, HAKJIOHHBIE M UX MPOEKIUHU, YMETh
MPUMEHSATH TEOPEMY O TPEX NEPNEHAUKYJIISApaxX MpU PEIICHUH 3a/aY;

BIIAJICTh TIOHATHSIMU PACCTOSTHHE MEXIy (UTypaMH B MPOCTPAHCTBE, OOLIUN MEPHEHIUKYISIP
JIBYX CKPEIIMBAIOUIUXCS MPSIMBIX U YMETh MPUMEHSTh X MPU PEIICHUH 33/1a4;

BIIQJIETh MOHSATHEM YTOJ MEX]Y MPSMOM M IUIOCKOCTBIO U YMETh MPUMEHATh €ro MPHU PELICHUU
3a/1a4;

BIIAJICTh TOHSATHUSMH JABYTPAHHBIM yroJl, Yrojl MEXIy IUIOCKOCTSIMH, TEpPHEHINKYISPHbBIE
MJIOCKOCTH M YMETh MIPUMEHATh UX TIPH PEIICHUH 3a]1a4;

BIIAJIETh MOHATUSIMH MpPHU3Ma, MapajulesielUIel U TPUMEHATh CBOMCTBA MapajuieNenuiena npu
pELIeHUH 3a]1a4;

BIIAJICTh IOHATHEM TIPSIMOYTOJIbHBIN TTapaJlIeICTUIE ] U IPUMEHSTh €T0 TIPU PEIICHUH 33714,
BIIAJICTh TOHATHUSMU MHUPAMUJA, BUIBI TMHUPAMUJ, SJIEMEHTHI MPABWIBHOW MUPAMUIBI U YMETh
MPUMEHSATH UX IIPU PELICHUU 33]1aY;

MMETh MPEJCTaBICHUE O TeopeMe Ditepa, MpaBUIbHBIX MHOTOTPAaHHUKAX;

BIIAJICTh MOHATHEM ILJIOMIAU TOBEPXHOCTEH MHOTOTPAaHHUKOB M YMETh MPHUMEHSTH €r0 IMpH
pEIICHUH 3a/1a4;

BIQJICTh MOHATHSIMH Tela BpalleHus (UUIUHAP, KOHYC, map u cdepa), UX CEUEHUS U yMETh
MPUMEHSATH UX IIPU PELICHUU 33]1aY;



BJIQJICTh TIOHATUSIMH KacaTeIbHBIC MPSMbIE U TUIOCKOCTH U yMETh IPUMEHSTh U3 MIPH PEIICHUU
3a1ad4;

UMETh TPEACTABICHUS O BIHCAHHBIX W OIMHUCAaHHBIX cdepax W yMETh MPUMEHSATH UX NpHU
pEIIeHUH 3314,

BJIQJICTh MOHATHAMH O00BEeM, 00bEMBbI MHOTOTPAaHHHKOB, TEJ BPAIICHHS M MPUMCHATh MX IPU
pCIIICHUH 33]1aY;

UMETh TMPEJICTABICHUE O Pa3BepTKE IMIJIMHAPA U KOHYCA, TUIOIIAIU MOBEPXHOCTU MUIUHAPA U
KOHYyCa, yMETh IPUMEHSITh UX TPU PEIICHUH 3a/1a4;

UMETh MPEJCTABIICHUE O TIIOMaan chepbl U YMETh IPUMEHSTh €ro IPH PEIICHUH 3a/1a4;

YMETb pelIaTh 33Jla4i Ha KOMOMHAIIMA MHOTOTPAaHHUKOB M TEJI BPAIICHHS,

UMETh MPEJICTaBICHHE O IMOJ00MU B MPOCTPAHCTBE W YMETh pelIaTh 3aJladd Ha OTHOIICHHE
00bEMOB U IIJIOIIA/ICH TOBEPXHOCTEH MOAOOHBIX (PHUTyp.

B nosceonesnoui ocuznu u npu usyueHuu opyux npeomemos:

COCTaBJIATh C UCIOJIb30BAHUEM CBOICTB '€OMETPUUECKUX (PUT'Yp MAaTEeMaTHUYECKUE MOJAEIH JUIs
pelieHus 3aJay IPAKTUYECKOrO XapakTepa M 3aJay M3 CMEXHBIX IUCLUIIINH, UCCIEN0BAThH
IIOJIy4EHHBIE MOJIEJIM U HHTEPIIPETUPOBATH PE3YyJIbTaT

BitageTs NOHATUAMU BEKTOPBI U UX KOOPAMHATBHI;

YMETBb BBIIOJIHATH OIlEpalliy HaJl BEKTOPaMU;

UCIIOJIB30BAaTh CKAJIIPHOE MPOU3BEACHUE BEKTOPOB IIPU PEIICHUH 3a/a4;

IPUMEHATh YPaBHEHUE IIOCKOCTH, (OPMYIy pacCTOSHHUSI MEXAY TOUKaMH, ypaBHEHHE chepbl
IIPU PELLECHUN 3a/1a4;

IIPUMEHATH BEKTOPHI U METOJI KOOPAMHAT B IPOCTPAHCTBE IIPU PEIICHUH 3a1a4

MmeTs npencTaBiieHne O BKJIAJE BBIJAIOLINXCA MAaTEMAaTUKOB B Pa3BUTHE HAYKHU;

IIOHMMATb POJIb MATEMATUKH B pa3BuTuu Poccun

Hcnonb30BaTh OCHOBHBIE METOJBI J0KA3aTENIbCTBA, MPOBOIUTH OKA3aTEIbCTBO M BBIIOIHATH
OIIPOBEPIKEHHUE;

IIPUMEHATh OCHOBHBIE METO/IbI PEILICHUS MAaTEMAaTHYECKUX 3aad;

Ha OCHOBE MAaTE€MaTH4YEeCKMX 3aKOHOMEPHOCTEH B IIPUPOAE XapPaKTEPHU30BaTh KpacoTy H
COBEPLIECHCTBO OKPYXKAIOLIET0 MUPa U POU3BEACHUN UCKYCCTBA;

IIPUMEHATH IIPOCTEHMIINAE NPOrPaMMHBIE CPEJICTBA M AIEKTPOHHO-KOMMYHHUKAI[MOHHBIE CUCTEMBI
IIPY PEIICHUN MaTEMaTUYECKHX 3a1a4;

NI0JIb30BAThCS MPUKJIAJHBIMU IIPOrPpaMMaMU U INIPOrpaMMaMM CHMBOJIBHBIX BBIYHCIEHUHN IS
UCCJIEIOBaHHSI MAaTEMaTHYeCKUX 0ObEKTOB

ITepeyennb pexoMeHyeMbIX y4eOHBIX M31aHUH
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2. IIporpaMmma TeKyuero KOHTpPOJsi yCreBaeMOCTH CTYACHTOB

1o y4eOHoil qucnuminae B/1.06. «MaremaTuka»

Texymuii KOHTPOJIb OCBOCHHUS CTyJAEHTaMH MaTepuana ydeOHou mucturiuabl bJ1.06.
«MaTteMaTHKa» COCTOUT U3 CIEIYIOMINUX BUIOB: ONIEPATUBHBIN U PYOESKHBIH KOHTPOIIb.

[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 NMCHbMEHHOTO TECTUPOBAHUS CTYAEHTHI JODKHBI BHUMATEIIBHO MPOYUTATh
3aJlaHusl TeCTa M BBIOpATh IpaBWIIBHBIE OTBETHl M3 MPEUIOKEHHBIX BapuaHTOB. KosmdecTBo
IPAaBUJIbHBIX OTBETOB M MAKCHMAJbHOE BpEMsI NPOXOXKIEHHUS TECTa yKa3blBaeTCsl B 3aJaHUU B
3aBUCHUMOCTH OT TEMBI U KOJIMYECTBA BOIIPOCOB B TECTE.

B ocHOBe BBINOIHEHUS NMPAKTHUUYECKUX 33JaHUN JISKUT MMUTALMOHHOE MOJEIMPOBAHUE,
JPYTMMH CJIOBaMH, IPUMEHEHHI0 3TOr0 MeToja B OOYYEHHMHM NpEIIeCTBYET pa3paboTka
KOHKPETHOIO IpUMepa WM HCIOJIBb30BaHUE TOTOBBIX MAaTepHajOB C ONMCAHUEM CHUTYallUuu
peasibHON TNpodeccuoHaNbHON JedTenbHoCTU. [lpakTuueckue mMmpoOieMbl, KOTOpbIE IPU3BaHBI
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 y4eOHBIH Marepuajn, Kak NPUMEHUTb €ro B KOHKPETHON NPaKTHUYECKOW JIesTeIbHOCTH.
CryneHThl MOJdy4yaroT 3aJaHue U padOTaloT C HUM HEMOCPEICTBEHHO HA 3aHATHH (3adaHus IS
mukporpymm). Ilocie ananu3a peanbHOM CUTyallMu IpernojaBaTellb CO CTYAEHTaMH OpPraHU3yeT
00CyXJIeHHE CUTyallud B MHUKPOTPYIaX W IOJABEIACHHWE HWTOTOB IO pe3yJbTaTaM IPOJEIIaHHON
paboTHI.

Pedepar BbImONHAETCS B COOTBETCTBUM C METOAMYECKHMU PEKOMEHJAIMSAMH 10 €ro
BBINOJIHEHUIO, 0(opMIIsgeTcsi B OyMa)kHOM BapHaHTE B COOTBETCTBMM CO CTAHAAPTOM KOJUIE/DKA U
0 JKEJIAaHWIO CTYAEHTAa MOXKET CONPOBOXKAAThCA NIEKTPOHHOW mpe3eHTanueil. 3amuTa pedepata
IIPOBOJIUTCS B yCTHOU (hOpMe B paMKax TEOPETHUECKUX 3aHATHH.

ONeKTpOHHas Mpe3eHTalus pa3zpabaTbiBaeTcs OJAHUM WJIM TPYIION cTyAeHTOB (2-3 uen.) B
COOTBETCTBUM C METOJUYECKMMHM PEKOMEHJALMUSMU IO €€ IMOATOTOBKE. 3alluTa INpe3eHTalNn
MIPOBOAMTCS B YCTHOH (hopMe B paMKax TEOpEeTUYECKHX 3aHATHH. [Ipu moAroToBKE BBICTYIIICHUS
0 MIPE3EHTAIIMM MOKHO PYKOBOJCTBOBAThCS PEKOMEHIAIIUSAMHU K ITOJTOTOBKE YCTHOTO COOOILICHHUS.

2.1 Kputepun OneHKH YPOBHS OCBOCHHA

ITpu npoBeneHNH TEKYyLIero KOHTPOJIS YCIIEBAaEMOCTH CTYIEHTOB 1o ydueOHoW auctumiude bJ1.06.
«MartemMaTHKa» UCIIOJIb3YIOTCS CIEAYIOUINE KPUTEPUH OLIEHOK:

1) Kpurepun oOnEHKH BBINOJHEHHS IPOBEPOYHONW pabOThl, MUCBMEHHOTO TECTa, JOMAllHEn
KOHTPOJIbHON paboThI:

[TporeHT pe3yIbTaTHBHOCTH OrieHKa YPOBHSI MOJATOTOBKHU
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 pa60TBI N TECTbl IIO JUCIHHIIIIMHE
00s13aTeNbHBI JJIA BBIITIOJTHCHUS.

2) Kputepuu O1eHKH BBIIOTHEHHSI TPAKTHUECKOTO 3aIaHMs:



Kpurepun u nokazarenu

Pacmmdposka kputeprieB

| Bams

OHCHKa BBIITOJTHCHHUA MPAKTUYCCKOI'O 3aJaH1 s

IToHuMaHKe U KOPPEKTHOCTD
BBITIOJIHEHUS 3a1aHUS

paboTa JeMOHCTPUPYET TOUHOE MOHUMAHHE
3aJlaHus; IPU BBIIIOJHEHUH NIPAKTUYECKOTO
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 BHITIOJTHEHUS TIPAKTUYECKOTO 3aaHUS
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 I'pYyHIIbl HaCTUYHO CIIJIAaHWUPOBAHA

0,5

paboTa rpyIIbl He CIIAHUPOBAHA

2.2.

Pacnpenenenue poieii 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 YJICHAMU I'PYHIIbL
OCTAJIBHBIX YJIICHOB pallMOHAJILHBIM IpHuEMaM
110 OpraHu3anuu JCATCIbHOCTU

0,5

OTCYTCTBHE B3aUMHOT'0 O0yUYEHHUSI YJICHOB
TPYIIBI pALIMOHAIBHBIM IIPUEMAM 10
OpraHu3alu JEATeIbHOCTH

2.4.

IIpeononenune Kpu3ucoB
B3aUMOJCICTBUSA

CaMOCTOATEJIBHOE MPEOI0JIEHNE YJIEHAMU
TPYIIbI KPU3UCOB B3aNMOJICUCTBHUS

MIPEOIOJIEHUE YWICHAMHU IPYIIITBI KPU3HCOB
B3aUMOJECMCTBUS C TOMOIIBIO NIPETOIABATENS

0,5

YJIeHaMU TPYHIIbI KPU3UC BO
B3aUMOJICHCTBUU HE IIPEOJIOJIEH

OrreHka 3anuThl paboThI

KauectBo JOKJiaaa

KOMITIO3UIHA JOKJIada JIOTUYHA, PE3YJIbTAThI
pa60Tr,1 MPEACTABJICHEI B JOKJIAJAC IOJTHO

HapylIEHUE JJOTUKH BBICTYIUJICHUS, HEMOJIHOE
MIpeJICTaBJIeHNE PE3yJIbTaTOB pabOTHI

0,5

TTIOJIHOC HAPYIICHHUC JIOTUKHU, HC




MIPEJICTABIICHBI PE3YJIbTAThl HCCIICIOBAHUS
3.2. | O6bem u riryOrHa 3HAHMIA JOKJIQAUYUKHU IEMOHCTPUPYIOT 3PYAULIHIO,
o TeEME OTPAKAIOT MEXKIPEJIMETHBIC CBSI3U
JOKJIQTYMKH TPAMOTHO M3JIaraloT MaTepual,
HO HE TIOKA3bIBAIOT JIOCTATOYHO TITYOOKHX 0,5
3HAHUU

JOKJIQTYMKU OOHAPY)KUBAIOT TIOJTHOE
HEBJIAJICHUE MaTepUaIoM

3.3. | Kynbrypa peun, MmaHepa JOKJIQTYMKU YBEPEHHO JEPIKATCS TIepel
JepKATHCS TIePe]T ayTUTOPHUEH, TPaMOTHO BIAQ/ICIOT PEUBIO,
ayJMTOpHUEH COOJIIOJIATOT 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 yIep>KaTh BHUMaHUE
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
BOIPOCHI MOT'YT HAWTH yOEIUTEIBHBIC OTBETHI
JOKJIQJTYMKU HE TOTOBBI K TUCKYCCHH, YXOJSAT
OT KOHTaKTOB, HEC MOTYT OTBETUTH HA
BOIPOCHI UJIH MPU OTBETAX BEIYT ce0s
arpecCUBHO, HEKOPPEKTHO

0,5

O6H1a5[ OICHKAa 3a BbIINOJHCHUC MPAKTHYCCKOTO 3aJaHuA ONpeaAcidaCcTCsa KaK CpeIHCC
apI/I(I)MCTI/I‘-ICCKOC 6aJ'IJ'IOB, Ha6paHHHX MO0 BCEM KPpUTCPUSAM H IOKA3ATCIISAM. B cootBeTcTBUM C
IMpUHIUIIaMHA TEXHOJOTMH l"pyr[l'[OBOﬁ pa6OTI)I Ipru OLUCHHMBAHWUN BBIIIOJHCHHA IMPAKTUYCCKUX
3aJIaHU# BBICTABJISIETCS OJHA OLIEHKA BCEM Y4aCTHUKaM MUKPOT'PYIIIbL.

3) Kputepuu ouienku pedepara:

OLIEHKA «OTJIMYHO» BBICTABISETCA 3a pedepaT, KOTOPhIE HOCAT HCCIEIOBATEIILCKAN XapakTep,
CONiep’KaT TPaMOTHO  M3JIOKEHHBIH  MaTepuan, ¢ TMOJHOCTbIO  pPAacKpBITO TeMoW U
COOTBETCTBYIOIIMMH OOOCHOBAaHHBIMU BBIBOJAMHM, IPU HANMCAHUH COYMHEHHS IPHBETCTBYETCS
OPUTHHAILHOCTD MOJIaY MaTepHaa;

OIICHKAa «XOpOII0» BBICTABISETCS 3a TPAMOTHO BBHITIOJHEHHBIE BO BCEX OTHOIICHUSAX pedepar
(counHEeHHE) TIPU HATMYUHU HEOONIBITUX HEJOUYETOB B UX COACPNKAHUH UITU 0(OPMIICHUH;

OIIEHKAa «Y/IOBJIETBOPUTEIILHO» BBICTABIIACTCS 3a pedepar (COUMHEHHE), KOTOPBIE YIOBIECTBOPSIOT
BCEM MPEIbABISIEMBIM TPEOOBAHUSAM, HO OTJIMYAIOTCSI TOBEPXHOCTHOCTHIO, B HUX TIPOCMATPUBAETCS
HETOCIIeI0BATEIbHOCTh, HECBA3aHHOCTh M HEJIOTHYHOCTD HM3JIOKCHHSI MaTepuaia, MpeJICTaBICHBI
HE0OOCHOBAaHHBIE BHIBOJIBI;

OLIEHKA «HEY/IOBJICTBOPUTEIILHO» BBHICTABISIETCS 3a pedepar, KOTOpbIE HE COOTBETCTBYIOT
MPUHIIMITY HAy4YHOCTH, HE HOCAT HCCIEA0BATEIbCKOTO XapakTepa, HE COJepKaT aHamu3a
HMCTOYHUKOB U TIOJIXOIOB IO BBIOPAHHOM TeMe, BBIBOJIBI HOCST JICKJIapaTHBHEIN XapaKTep.

CrTyneHT, HE TPENCTaBUBIIUI TOTOBBIA pedepar WM MpeAcTaBUBIIMK paboTy, KoTopas Oblia
OLIEHEHA Ha «HEYIOBJIECTBOPUTEILHOY, HE IOMYCKAETCs K CAaue dK3aMeHa 110 IUCITUTIINHE.



4) Kputepun OLIEHKH 3JIEKTPOHHOM MPE3EHTALNH:

Kpurepun onienku

ConepxaHue OLIEHKH

1. ConepxaTenbHblil KpUTEpUid
(0-20 6amoB)

00OCHOBaHME BBHIOOpPAa TEMBbI, 3HAHHE NpeAMETa U CBOOOJHOE
BJIAJICHUE MAaTepUalioM, TPAMOTHOE WCIIOJIb30BAHUE HAYYHOM
TCPMUHOJIOIUH, UMIIPOBU3AIINAA, pequoﬁ OTHKCT

2. Jlornueckuii Kputepuit
(0-20 6asoB)

CTpOfIHOG JIOTNKO-KOMIIO3UMIIMOHHOC IMOCTPOCHHUEC peun,
A0Ka3aTCIbHOCTh, APr'yMCHTUPOBAHHOCTD

3. PeueBoii kputepuii
(0-20 6amoB)

UCIOJb30BaHUE  S3BIKOBBIX  (MeTaopbl,  (Ppazeosoru3Msl,
MIOCJIOBHIIBI, TIOTOBOPKU U T.JA.) M HES3BIKOBHIX (11033, MaHEPhl U
T.1.) CpPEACTB BBIPAZUTEIBHOCTH; (POHETHUECKAsT OpTraHMU3aALUs
peuH, MpPaBWIBHOCTh YAApEHUs, 4YeTKas JMKLIUS, JIOTHYECKHe
yIapeHus u T.J.

4. Ilcuxonoruyeckuii
KpUTEpUi
(0-20 6astoB)

B3aUMOJEICTBUE ¢ ayauTopueidl (mpsimas U oOpaTHasl CBsI3b),
3HaHUE U YYeT 3aKOHOB BOCIPHUSATHS pEYd, MCIOJIb30BaHUE
Pa3IUYHbIX IPUEMOB IIPUBJICUEHHS U aKTUBU3AL[MM BHUMAHMUSI

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

(0-20 6astoB)

coOntofieHre TpeOOBaHWU K IMEPBOMY M IOCIETHEMY claiijam,
IIPOCIIeKUBAHNE OOOCHOBAHHOM IOCIIEOBATEILHOCTH CIAWI0B U
uHboOpMaIMM Ha crlaigax, HEoOXOoIuMOe U JIOCTaTOYHOE
Koln4yecTBO (OTO- M BHJIEOMATEpUAIOB, Y4YeT OCOOCHHOCTEH
BOCHIpUATHS Tpaduueckord (WILTIOCTpATHBHOHN) HHGMOpMAIH,
KOppekTHoe coderaHue ¢oHa u  rpaduku, OpraHuYHOE
COOTBETCTBHUE AM3aliHA MPE3EHTALUH €€ COAEPIKaHUI0, TPAMOTHOE
COOTHECEHHE YCTHOIO  BBICTYIUIGHHS U KOMIIBIOTEPHOI'O
COINPOBOXACHUsSI, OOIIee BIEYATIEHUE OT MYJbTUMEIUINHON
IIpe3eHTaIH

KonngectBo HabpaHHBIX O1eHKa ypOBHS IOJITOTOBKH
0asioB
10 KPUTEPHSIM OLIEHKU Oamn (oTMeTKa) BepOaJIbHBIN aHaIOT
NIPe3CHTAINH

90100 5 OTJINYHO
80 + 89 4 XOpOIIO

70 +79 3 YJIOBJIETBOPUTEIHHO

MeHee 70 2 HEYJIOBJIETBOPUTEIBHO

B cootBercTBUM C MMPpUHIUIIAMU TEXHOJIOTUU prr[HOBOﬁ pa6OTBI IIpu OOCHHWBAHUUN 3JICKTpOHHOI>i
MNpEe3C€HTAlMU BBICTABJIACTCA OJHA OLICHKAa BCEM YYaCTHUKAM MHKPOI'PYIIIIbI. CTYI[GHTI)I, HE
NpEACTAaBUBIIMC T'OTOBYIO JJICKTPOHHYIO MPC3CHTALIUIO NI ITPEACTAaBUBIINC pa60Ty, KOTOpasa OblIa
OIICHCHA Ha «HCYAOBJCTBOPHUTCIBbHO», HC JOITYCKAIOTCA K CAa4Y€ 3K3aMC€Ha 110 JUCIHUIIIINHE.

2.2 Pe3ysibTaThbl OCBOCHUS: KOMIIETEHIIMH, 3HAHUSA M YMEHHs, MOJIeKALIUE TEKyLeMy
KOHTPOJIIO
HopsaaxoBbIi
Paznen, P
®opma HOMeEp
PesyibTaThl 0CBOCHUA TeMa
KOHTPOJIA OLICHOYHOI'0
CpeAcTBa

[Inanupyemblie Paznen [Tucemennoe 1
JIMYHOCTHBIE PE3YIbTAThl OCBOCHHUS 1-10 TECTUPOBAHUE, 2
OOII IpaKTU4ecKas 3




Pe3yabTaTnl ocBOeHUS

Pazne,
TeMa

dopma
KOHTPOJIA

IMopsiakoBbIi
HOMeEp
OLIEHOYHOI'0
cpeacTBa

pabora,
pedeparuBHOE
3aJjaHuKe,
MIPE3CHTAIHSI

[Inanupyemsle
MeTaIlpeMETHBIE PE3yIbTaThl OCBOCHUS
OOII

Paznen
1-10

[Tucemennoe
TECTHPOBAHUE,
paKTHYecKas
pabora,
pedepaTuBHOE
3a/laHue,
pe3eHTalUs

A WD

[Inanupyemsle
IIPEMETHBIE PE3YNIbTATHI OCBOCHUS
OOII

Paznen
1-10

[IucemenHnoe
TECTHPOBAHUE,
paKTHYecKas
pabora,
pedepaTuBHOE
3a/1aHue,
pe3eHTAIHS

A WDN PR




3. ®OC 17151 IpoBeIeHns TEKYHIEr0 KOHTPOJIs (KOMILUIEKT OIleHOYHBIX MATEPHAJIOB ISt
OLICHKH YPOBHSI OCBOCHHS YMEHMIl, yCBOCHUS 3HAHUI, CGOPMHPOBAHHOCTDH 00IIUX 1
npodeccHoHAIbLHBIX KOMIIETEHI[UI MIPH NMPOBEeHNH TEKYILEro KOHTPOJIs1)

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 GYHKIIUN 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. YpaBHeHue KacaTenbHOM K rpaduky GyHKIUH ) = 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 yria HAKJIOHA KacaTelbHOW, MPOBEAEHHOW 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 ¢pyskmumm  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) wu 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

no 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 MPABHIBLHOTO 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 X011 pelieHust 1 HOJIy'leHHbIﬁ OTBET.

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, T0o 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, mepHeHIUKYISIPHYIO JIFOOO0# MPSIMOI B IJIOCKOCTH, HA3bIBAIOT. ..
a) HAKJIOHHOM K TUTIOCKOCTH; 0) MEePNEeHIUKYISIPOM K IUNIOCKOCTH; B) cekyIlei; 1) rydom. (1 Gamr)

2) HakoHHO# K IUIOCKOCTH Ha3bIBAIOT MPSAMYIO, IIEPECEKAOIIYIO TIOCKOCTS H ...
a) He TIePeCeKaroIIyI0 NEPIeHIUKYIIAP;

0) mexanryro B HEl;

B) HE UMEIOIIYIO C Hel OOIIUX TOUEK;

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, poXOosILas Yepe3 OCHOBAHUS MEPIICHANKYJIsIpa U HAKIIOHHOM, HAa3bIBACTCH ...
a) CeKyIIeH;

0) mapayuIeTbHOM MJIOCKOCTH;

B) INPOEKIMEi HAKJIIOHHOW Ha IJIOCKOCTB;

') MEepPHeHIUKYIAPOM K rmiaockoctu. (1 Garmr)

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

a) MEepHeHIUKYJIp epeceKaeTcs ¢ MPOEeKIUel HAKIIOHHOM Ha MIIOCKOCTb;
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 TUIOCKOCTH MPOBECTH K HEH MEPICHIUKYJISP U HAKIOHHBIEC, 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 TOM 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 Gamn)

8) VYriom Mex1y HAaKJIOHHOU M IJIOCKOCTBIO HA3bIBAIOT. ..

a) yroyl MeX1y HaKJIOHHOM 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 MapasuiebHbIE MPSIMBIE;

B) TPH MOTIAPHO TIEPECEKAIOIIUECS MTPSIMBIE;

r) 9etbipe Touku. (1 Gamm)

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

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) mapaJuieNbHa IBYM JAPYTUM CTOPOHAM KBaJpaTa,

0) mepneHIUKYISIpHA TUarOHAIISIM KBaIpaTa,

B) MapajuielbHa TUATOHAISIM 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) JIMHHMU NepeceyeHHsl ePIEeHANKYISIPHBI;

T') TJIOCKOCTH coBmamaroT. (1 Gamr)
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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 INIOCKOCTSIMU PABHBI;

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

14) Ecnu HaksaoHHAas UIMHOM 16 cM 00pa3yeT ¢ IIOCKOCTRIO yroil B 60°, TO ee MPOCKIUS 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 nmuHHee mpoekiny HakiioHHOW AC Ha TIOCKOCTB;
0) naxsionnass AB xopoue HaknonHoi AC;

B) HaksoHHas AB nnunHee HakimoHHOW AC;

I') MPOEKIMU HAKJIOHHBIX paBHbL. (1 Gar)

16) Ecmu B npsSMOYyroJsHOM TPEYTOJIbHHUKE KaTeT B JIBa pa3a MEHBIIIEC THIIOTCHY3HI, TO ...
a) mpuiIexamui kateTy 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) TepIeHINKYIIPHYI0 HEKOTOPOH MPSMOU B INIOCKOCTH;
B) MEpPHEHAMKYISPHYIO 000N MPsIMON B INIOCKOCTH;

) JEeXallylo B mapauienbHon 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 6ayn)

21) IIpoekuueit HAKIOHHOW Ha TIOCKOCTh HA3BIBAIOT MPSIMYIO,

a) TEepHeHIUKYISPHYIO INIOCKOCTH;

0) TepeceKaroIIy0 HaKJIOHHYIO 1o yriioM 30 rpaaycos;

B) MPOXOASILYIO UepPE3 TOUKN HAKJIOHHOM U NEPIEHIUKYIIAPa;

') 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 IMIIOCKOCTh MO MPSMBIM YIJIOM;  T') Ha3bIBAETCS MEPICHINKYIISIPOM K
miockoctd. (1 Gamn)

23) IIpsimble, nMeroNIEE OJHY OOIIYIO TOYKY HA3bIBAIOT . . .



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

24) JIBe MIOCKOCTH MapajuIe/IbHBI, €CITH OHH . . .
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 ABYMs IapajuICIbHBIMU IDIOCKOCTSIMU paBHO 10 cM, a 0Tpe3oK,
3aKJIFOUCHHBIH MEK/1y IUIOCKOCTAMU paBeH 12 cm. Torma mpoeknus oTpe3ka Ha OJHY U3
IJIOCKOCTEMN paBHaA...

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

27) JIBe HakJIOHHBIC, JHHON 10 cM 00pa3yroT Mexay coboii yron B 60 rpamycos. 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) OHY 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; - napannenenunesn. Ykaxurte BEeKTOp, paBHbI CyMMe

2 Pebpo xyba ABCDA1B1C1D1 paBho 1.

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

3 ABCDA:B:1C1D1— 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 MPSAMBIX, IEPIEHAUKYISAPHBIX K OJHON IJIOCKOCTH, KOJUIMHEAPHBI.
3) JIroOble 1Ba BEKTOpa KOMILIAHAPHBI.

4) BeKkTopbl 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 kyoe ABCDA1B1C1D1 Ha3oBuTE BEKTOpP, 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) BekTopsl, Jiexaiiue Ha O0KOBBIX peOpax MpHU3Mbl, KOJTTHHEAPHBI.

OrtBerT:

6 Huaronamu kyba ABCDA1B1C1D: nepecekatorcs B Touke O.

OrtBer:

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(PMETUYECKUMHU KBAPATHBIMHU KOPHSMHU U3 ATUX 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 IIPaBWIIbLHOTO 0TBeTa. MppanuonansHeiM
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: «YpPaBHeHUS] 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. Bribepure OykBY, COOTBETCTBYIOIIYIO BApHAHTY MpaBUIbLHOrO 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, COOTBETCTBYIOIIYIO BApUAHTY MPAaBMWIIbHOTO oTBeTa. KopHem 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 BoINOJHEeHNH 3a1aHuil 4-9 3amMIIMTE X0/ PeLIeHHs U MOJTyYeHHbIH 0TBET.
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 reme: «@YHKIMH, X CBOMCTBA U 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.
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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 JaHHAsi PYHKIUS YeTHOW MM HEYCTHO.
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

MIPOU3BEICHUIO JUTMHBI pebpa OCHOBAHUS Ha BHICOTY MPU3MBbI
MIPOU3BEICHUIO JUTUH peOep OCHOBAHUS HA BHICOTY MPU3MBI

5. KonunuectBo pebep HIECTHYTOIbHON MPU3MBI

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, COCTABJICHHASA U3 HICCTU ITapalJICJI0OrpaMMOB

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, OMTMCAHHON OKOJIO OCHOBAHHS
B LIEHTP OKPYKHOCTH, BIMCAHHON B OCHOBaHUE

B LICHTP OCHOBAHMS

B OJIHY U3 BEPUINH OCHOBAHMUS

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 MUPAMUIBI 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 MUPAMUY U YKAXKHUTE €€ OCHOBHBIE 3JIEMEHTHI.

Bapmuanr 2
no reme: «MHOrorpaHHUKW

HOBerHOCTB IIpU3MBI COCTOUT H3

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 YHCJIa TapaJlJICIIOrpaMMOB

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

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 SIBJIAETCS MPABUIIBHBIA MHOTOYTOJIbHUK
IIPU3Ma, OCHOBAaHUEM KOTOPOH SIBJIAETCS pABHOCTOPOHHUN TPEYTOJIBHUK
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 BEPILIUHBI IIPU3MBI, HE IPUHAJUIEKALINE OJHONW I'paHU
0) OTpe30K, COeAUHSIONINIA ABE BEPIINHBI, IPUHAICKAIUE OJHON rpaHu
B) PpAacCTOSHHE MEX]y IUIOCKOCTAMU €€ OCHOBaHUM
I) PpaccTOsSHUE MEXy IBYMs OOKOBBIMHU TPaHIMU
[Inomanpe MoJIHOM MOBEPXHOCTH NIPU3MBI paBHA
a) CyMMe IUIoIIaau ee OOKOBOM MOBEPXHOCTH U JABYX IUIOIMIACH OCHOBAHMIA
0) cymme IuIomaau ee OOKOBOM MOBEPXHOCTH U IUIOIIAAN OCHOBAHMS
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) TPOTUBOIOJIOKHBIEC TPAHH MAaPAUIEIETUIIEIa UMEIOT OOIIYIO TOUKY
B) JMaroHajy napajuleenuIieia NepecekaroTcs U TOUKON IepeceyeHns AeATCs MornoiaM
r) napajuleJenuIne/] UMeeT BCero ecTh pedep
CBOICTBO IMpaMuUBbl: €CIU ABE TPaHU MPaMUIbI 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 IpaHy NMpaBUJILHON MHpPaMU/JIbl, IPOBEIEHHAS U3 €€ BEpIINHBI, Ha3bIBACTCS
a) JUaroHaJIbIo
0) MenuaHou
B) amnodemoit
r) pebpom
[Tnomans 60K0BOM MOBEPXHOCTU MPABUILHON MUPAMU/IBI paBHA
a) TOJIOBUHE MTPOU3BEICHUS IEpUMETPa OCHOBAHU Ha anopemy
0) NIpOM3BENECHUIO IEPUMETPa OCHOBAHUSI Ha aniopemy
B) TIOJOBUHE NMPOU3BEICHUS IEPUMETPA OCHOBAHUS HA BBICOTY MUPAMMU/IbI
I) MPOU3BEACHHUIO IEPUMETPA OCHOBAHUS Ha BHICOTY MUPaAMUJIbI
ITocTpoiiTe HAaKJIOHHYIO YETBIPEXYTOJIbHYIO IPU3MY M YKaKUTE €€ OCHOBHBIE DJIEMEHTHI.
Kirou k tecty

Bapuanr 1 Bapuant 2
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30



OLHEHOYHOE CPEJACTBO Ne 2
ITPAKTUYECKASA PABOTA
no reme «MHoxkecTBa. Onepanumu HaJl MHOKeCTBaMI»

HEJIb PABOTbI:

1. KoppektupoBath 3HaHUSI, yMEHUS U HABBIKU 10 TeMme: «MHoxecTBa. Oniepanuu Haj
MHOKECTBAMU». 3aKPENUTh U CUCTEMAaTU3UPOBATh 3HAHUS 110 TEME.

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

OBOPYJIOBAHME: uHCTpYKIIMOHHO-TEXHOJOTUUYECKUE KAPThI; MUKPOKAIbKYIATOPHI.

MNOPAAOK BBIIIOJTHEHUSA PABOTbI:

1. U3yunTthb ycnoBue 3aaHU 7Sl IPAKTHUECKONW PabOTHI.

2. OTBETUTH HA KOHTPOJIHHBIE BOMPOCHI.

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. OmnpenenuTb ypoBEeHb YCBOCHUS 3HAHUHN, OLIEHUTH Pe3yNbTaT ACSITEIbHOCTH YUalUXCsl.

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

HOPAJOK BBIIIOJIHEHUSA PABOTDI:

1. U3yunTth ycnoBue 3aaHni 7151 IPAKTHYECKONW PabOTHI.
2. OTBETUTH HA KOHTPOJIBHBIE BOTIPOCHI.

3. Odopmuts otuet o padore.

BAPUAHTHI IPAKTUYECKOM PABOTbHI

Bapmuanr 1.
2x+1

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

2.YKa3aTh MHOXKECTBO 3HA4eHUH PyHKIUHY = 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 rpaduky 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= C0S2X

KoHTpoJLHLIE BOIPOCHI.

1. Jlaiite onpenenenue creneHHoi Gpynkuuu. IlpuBeanre npumepsi.
2. laiiTe onpeneneHue nokasarenbHoi Gpynkun. [lpuBeaure npumepsl.
3. aiite onpenenenue sorapudmudeckoit pynknuu. [IpuBeaure npumepsl.

4. ChopmynupyiiTe CBOMCTBA: a) CTETICHHOW; 0) TOKa3aTeJIbHOM; B) JorapuMUIECKOn
GyHKIHIH.

5. Kakue pyHKIuu Ha3bIBalOTCS] TPUTOHOMETPUUYECKUMHU?

6./laliTe onpenencHue: a) cuHyca; 0) KOCMHYCa; B) TAHTEHCA; T') KOTAHTeHca JIF000T0 yria.

7. Kakue 3HaKM B KOOPAMHATHBIX YETBEPTAX UMEIOT GYHKIHUU: a) Sinx; 0) COSX; B) tgX; T') ctgx.
8. Kakue Tpuronomerpuyeckue (GyHKIMH SBISIOTCS: ) YSTHBIMU; 0) HEUETHBIMU?

9. Kakne HanMeHbIIIHE MOOKUTEIbHBIC MIEPUOBI UMEIOT (PYHKITUU: a) SinX; 0) COsX; B) tgx; T)
ctgx.

10. KakoBa oGmacte onpezenenue GyHKIMH: a) SinxX; 0) cOSX; B) tgX; I') ctgx.
11. KakoBa ob6nacth 3HadeHust PyHKIUU: a) sinx; 0) cosX; B) tgx; I') ctgx.

12. Iepeuncaure criocoObl 3aaHust (QYHKIIHH.

13./1atiTe onpenencHue rpaduka GyHKITHH.

14. IlepeurcauTe OCHOBHBIE TUIIBI TPe0Opa3oBanus rpaguKoB (HyHKIIUH.

ITPAKTUYECKAS PABOTA

1o teme «@yHKIUH, HX CBOMCTBA U I'PaQUKH»

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

2) PaccMoTpeTh anropuTMbl petieHnit 3anannii teme « @yHKIMM, CBOMCTBA U rpaduKu», pELIUTh
3a/1a4H.

OBOPYJIOBAHME: MHCTpYKIMOHHO-TEXHOJOTUYECKHUE KaPThl; MUKPOKAJIBKYJIATOPBI.
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 TH QYHKIMS y=X-X° U8THOH, HEUSETHOH 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 AaHHOW (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 pyHkiuio oOpaTtHyro JaHHON GyHKIMK y=5X+13

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

KoHTpOJIbLHBIE BOIIPOCHL.

1. Maiite onpenenenue ¢pynkuuu. [IpuBenuTe mpuMepsl map nepeMeHHbIX BEJTHUNH, CBI3aHHBIX
MEXy COO0H HEKOTOPOH (PyHKIIMOHAILHON 3aBUCUMOCTBIO.

2. Ilepeuncnure criocoObl 3aAaHus GYHKINH.

3. Jlaiite onpeneneHue rpaduka GyHKITHH.

4. Ilepeunicante OCHOBHBIE THITBI TPe0OPa30BaHuUs rPpadMKOB (HYHKITHH.

5. Jlaiite onpeneneHue GyHKIMHA HETIPEPHIBHOM Ha OTPE3KE U HEMIPEPHIBHOM B TOYKE.

6. [laiiTe onpenenenue: a) BO3pacTaroliei; 0) yObIBaroOIIeH; B) CTPOro MOHOTOHHOM; T)
HEBO3pacTarollei; 1) HeyObIBAIOIIEH; €) MOHOTOHHOM; 5K) OTPaHUYCHHON CHU3Y; 3)
OTrpaHUYEHHOM CBEPXY; M) OTPAaHUUEHHOM; K) YETHOM;

J7) HEUETHOMN; M) IEPUOINYECKOM; H) CIIOKHOM; 0) 00paTHOM QyHKIHIA.

ITPAKTUYECKAS PABOTA

mo TeMe «HHTeraJ’I " €10 NPpUJI0KCHUA»

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

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

OBOPYJIOBAHME: MHCTpYKIMOHHO-TEXHOJOTUYECKHUE KaPThl; MUKPOKAJIBKYJISATOPBI.
MNOPAAOK BBIITOJTHEHUS PABOTbI:

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 pynxum f (X)=3-x* —6-X Haiinute nepooGpasHyto, rpaduk KOTOPOii IPOXOAUT

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 mutomaas GUrypsl, OrpaHMYeHHON TMHUAME: X= -1, X= 2, ockto OX u mapabomoi
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 naiinure neppoo6pasHyto, rpauK KOTOPOIt IPOXOUT 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. fABnsercs nu pyHKIUA 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; MUKPOKAJIbKYJIATOPBHI.
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.
3agaya 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,
3agaua 3. Macca 4yryHHOI nupamMuibl ¢ KBaJpaTHbIM OCHOBaHuEM paBHa 540 r, BbIcoTa paBHa 6
cM. BerunciuTe IIMHY CTOPOHBI OCHOBaHHMS. ITIOTHOCTB uyryHa 7,5 T/cMm®.
3agaua 4. O1HO U3 caMbIX IPaHIUO3HBIX COOPYKEHUMN APEBHOCTH — HpaMuaa Xeorca — UMeeT
(dhopMy ITpaBUIILHOMN YE€THIPEXYTOJILHON TUPaMHIbI C BEICOTOH 150 M 11 60k0BBIM pedpom 220 M.
Haiigure 06beM upaMu/sl.
3agaua 5.BpIuMCINTE BMECTUMOCTh Bellpa, UMEIOLIEro GopMy yCEYEeHHOTO KOHYCa, €CIIU TUaMeTp
nHa paBeH 18 oM, quamerp otBepcTHs 35 cM, a rinybuHa 38,5 cm.
3apaua 6. /{luamerp cBuHLOBOro mapa paeH 30cm. CKOIbKO IIAPUKOB, TUAMETPOM 3CM, MOKHO
c/lenaTh U3 3TOr0 CBUHIA?

ITPAKTUYECKAS PABOTA

no teme «UTorosoe MMOBTOPECHHUE KypCa MaTEMAaTUKN

OtmeTka H Yucno 6amioB, HEOOXOAUMOE IJISl TIOTYIECHHUSI OTMETKH

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

«5» (OTIMYHO) H oomee 21

Oo0s3aTeIbHas YaACTh

IIpu BeImoTHeHNHU 3agaHuil 1-3 3anMIIKMTEe X0 pPelIeHUusI M MOJIYy4YeHHbINH OTBET.
1. (1 6amn) Haiinure kopens ypaBrenus 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 (cM. HUXe) U300paxkeH rpaguk GyHKIUU y=/flx) , OIIPEJICTICHHON Ha
uHTepBasie (-7; 7). Onpenenure KOIUYECTBO LENIBIX TOYEK, B KOTOPHIX MPOU3BOIHAS
(YHKINU MOJT0KUTEIbHAS.
5. (1 6amr) Onpeaenute HaMMEHbBIIEe U HAMOOJIbIIIEE 3HAYCHHS ()YHKITAN.

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

7. (1 6ayn) [Mpu xakux 3HaueHusx x, f(x) < 0.
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IIpu BhInoOIHeHNM 3a1aHnid 8-12 ykakuTe X0/ pellleHus1 ¥ 3alUIINTe MOJTy4eHHbIH 0TBeT.

—
[

[
Lad

8. (1 6amm) Haiigure 3HaueHue Cos a, €CIIM U3BECTHO, UTO Sin o = ua € I yetBepTH.

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

11. (1 6amn) CtpoutenbHol hupme HYKHO puodpect 79 KyOOMETpPOB MEHOOETOHA Y OJTHOTO
U3 TpeX MOCTaBMIMKOB. CKOJIBKO MPHUAETCS 3aIJIaTUTh 32 CaMYI0 JEIIEBYIO

MOKYTIKY C 10CTaBKOH (B pyOssix)? LIeHsl U ycioBUsI TOCTaBKU MPUBEJECHBI B TAOIULIE.

CroumocTh CroumocTh
[TocraBuuk | meHoOeToHa (pyo. JIOCTaBKH (B JlononHuTenbHbIC 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 tpeyronsanke ABC AC = BC, AB =6, Cos A = 5 . Haitaute BeicoTy CH.
MPAKTUYECKAS PABOTA

o TeMe «JieMeHTbl KoOMOMHATOPUKHU. Teopust BeposiTHOCTEH»

HEJIb PABOTbI:

1. KoppektupoBaTh 3HaHUs, YMEHHsSI U HaBbIKK 1O TeMe: «KomOuHaTopuka. Teopust
BEPOSITHOCTEWN». 3aKPEMUTh U CUCTEMATU3UPOBATH 3HAHUS 110 TEME.

2. OnpenenuTb ypoBEHb YCBOEHUS 3HAHUH, OLIEHUTH PE3YNbTaT ACSITEIbHOCTH yU-Col.
OBOPYJIOBAHME: MHCTpYKIMOHHO-TEXHOJOTUYECKHUE KapThl; CIIPAaBOYHBIA MaTepua 1o
TEME, MUKPOKAJIbKYJIATOPBI.

MNOPAAOK BBIITOJTHEHUSA PABOTDI:

1. U3yunTthb ycnoBue 3aaHui 7151 IPAKTHUECKOW PabOTHI.

2. OTBETUTH Ha KOHTPOJIbHBIE BOIPOCHI.

3. Odopmuts otuet o pabore.

BAPUAHTBI IPAKTUYECKOM PABOTHI

Bapmuanr 1.
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1. CkonbkuMHU crioco0amMu MOKHO BbIOpaTh B rpyrie u3 20 4eIoBeK YeTBEPHIX Ha 4 JOIKHOCTH?
2. bpomensr 2 urpansHbIX KyOnka. KakoBa BEpOsSTHOCTH TOTO, UTO HA MEPBOM KOCTH BBITIAJTIO
YKCIIO 2, @ HA BTOPOM — HEUECTHOE YUCIIO0?

3. BeposTHOCTH MOMaaaHus 1Mo eIy Py OJHOM BBICTpEIIe Y IepBoro 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 BEposSITHOCTB TOTO, YTO HA IMEPBOM KOCTH BBITIAJIO
qucio 1, a Ha BTOpOM — HEYECTHOE YnUCI0?

3. BepoaTHocTh nonaganus 1o ey Ipy 0JTHOM BBICTpesie Y iepBoro opyaus pasHa 0,4, y
BToporo — 0,8. HaiiTu BeposSITHOCTB TOT0, YTO I10 LIEJIH MOMAAET XOTsI ObI OJTHO OpY/IHE MOoce
TOTr0, KaK 00a CIENAl0T M0 OJTHOMY BBICTPEIY.

Bapuanr 3
1. CkonbkuMu crioco0amMu MOKHO BbIOpatTh B rpymme u3 30 4eaoBeK TPOuX Ha 3 TOKHOCTH?

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

3. BepoaTHoCTh Monaganus Mo el Mpy OJJTHOM BBICTpesie Y epBoro opynus pasHa 0,3, y
BToporo — 0,8. HaiiTu BeposITHOCTB TOTO, YTO T10 LIEJTH MOMAET XOTs ObI OJTHO OpY/HE MOCTe
TOT0, KaK 00a CIETAl0T MO OJTHOMY BBICTPEIY.

Bapuant 4
1. CKoJIBKUMM CIIOCO0aMI MOKHO TOCTaBUTh Ha mojke 10 kaur?

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 LIEJIX MOMAAET XOTs ObI 0JITHO OpyAHUE MOCie
TOT0, KaKk 00a CJeTaloT 10 OHOMY BBICTpEIY.

KoHTpoJibHbIC BONPOCHI.

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

2. 3anumute GOpMYIIBI U1 BEIYUCICHUS: a) pa3MellleHus; 0) coueTaHus; B) IEPECTaHOBKH.

3. JlaiiTe KJaccUUECKOe OIpeieIeHHE BEPOSITHOCTH COOBITHSI.

4. ITIpuBenute mpUMepbl COOBITUH, KOTOPBIE B YCIOBUAX JAHHOTO OIBITA SIBISIOTCS

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

JOMAIIHAA KOHTPOJIBHASA PABOTA
1o TeMe «BeKTopsbI 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) npu KaKOM 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 Mmexny 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) 1 BeKkTOD 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 = M ~ MEPIECHINKYIISPHBI, €CITH a (3;-1; m),
b @ 43)
5. Haiinure cos Dj Mmexxay 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 CBOMCTBA U rpaduKmn»

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. Hansl pynkuuu f(x)= Zﬁ u g(t)=3t%-5. Haiigure pynxumo f(g(t)).
2

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

5. Borunciure: f(-12), ecim f(X)=x2-9

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. Manbl pynkuuu 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

OIIEHOYHOE CPEJICTBO Ne 3
CO3JIAHUE M 3AIIIUTA SJIEKTPOHHOM MPE3EHTAIIUU

ONEeKTpOHHasl Mpe3eHTalMsl — 3TO T'PYNIIOBOE HCCIIEOBATEIbCKOE 3aJaHKe. DIEKTPOHHAs
npe3eHTalus pa3pabareiBacTcs pymnmoi cryaeHToB (2-3 den.) B mporpamme MS PowerPoint B
COOTBETCTBHH C METOJMYECKIMH PEKOMEH/IAIIUSIMH T10 €€ TIOATOTOBKE.

B mpomecce paboTel Haj Mpe3eHTalueil CcTyJaeHTaM Heo0XOAWMO CIIAHMPOBATh
WHGOPMAIMOHHBIA TIOUCK. PexoMeHnmyercss Bocmonb3oBatbess DemepalibHBIM TOCYAapCTBEHHBIM
o0pa3oBaTeNbHBIM CTaHIAPTOM IO CHEIHATbHOCTH, H3YyYUTh TEXHMYECKYIO JIUTEeparypy u
COBpEMEHHBbIE Hay4dHblEe pa3paboTKu B obOiactu Oynymiedl npodeccnoHaTbHOM JAedaTeIbHOCTH,
aKTyaJbHYI0 HOPMAaTUBHO-IIPABOBYIO TOKYMEHTALIMIO MO CHEIHATIbHOCTH, a TAK)KE CaMOCTOSATEIBHO
no100patTe JIMTepaTypy U Jpyrue HCTOYHUKH, B TOM uncie MHTepHeT-pecypehl.

[Tocne m3yueHHs] MCTOYHMKOB M OTOOpa MaTepuasa 1O BBIOpAaHHOM Teme HH(pOpMAaIHIO
HEoOXOIMMO CHCTEMaTH3UpOBaTh. B mpe3eHTanMi0 MO 3aJaHUI0 MPENnojaaBaTesss CTYISHTHI
BKJIIOYAIOT TEMATUYECKUE MaTepHaiIbl U MPEICTABISAIOT UX HA 3aIIUTY.

ONeKTpOHHAas NpPEe3eHTalUs CHAEeTCS MPErnoAaBaTeNl0 B yKa3aHHbIE UM CpPOKH. 3aliuTa
MPE3eHTAIlMM MPOBOAMUTCSA B YCTHOM (popMe B pamMKax TeopeTH4ecKux 3aHsATHid. [Ipu moaroroBke
BBICTYIJICHUS TI0 TMPE3eHTAllMM CTYAEHTaM MOXHO pPYKOBOJCTBOBATHCS PEKOMEHIAIUAMH K
MOATOTOBKE YCTHOTO COOOIIICHHMS.

OneHka »5SJIEKTPOHHOM TMpe3eHTAlMU OCYILECTBIISETCS MO CIEAYIOIIMM KpPUTEpHUSIM:
COJlepKATeNIbHBIA,  JIOTUYECKUM,  PEUYEBOM,  TCUXOJIOTHYECKUH,  COONIOJEHUS  JTU3aliH-
SproHoMuyeckux TpeOoBaHui. I[Ipu mTpoBeeHUM KOHCYNbTAIM M Ha 3alluTe Mpe3eHTalHuu
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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

DIEeMEHTBl MAaTEMATUYECKON CTaTUCTUKA

S wdE

OIEHOYHOE CPEJACTBO Ne 4
PE®EPATUBHOE 3ATAHUE

dopma BbINOJHEHHS 3aIaHUA: BHEAYTUTOPHASI CAMOCTOSITEIbHASL pab0Ta CTYICHTOB.
B nepuon nanucanus pedeparoB mnpernojaBaTellb MPOBOJUT HUHIUBUIYaIbHbIe KOHCYIbTAIIUHN IS
CTYJICHTOB

Bpemst Ha BbIIOJIHEHHE: 8 YAcOB

HNHcTpyKIUA 1)1 CTYI€HTOB

VYBakaeMble CTYI€HTHI!

Pedepar BbIONHACTCS B COOTBETCTBUU C METOJUYECKUMHU PEKOMEHIAIUSAMHE TI0 €T0 BBITIOJIHEHUIO,
odpopmiisiercs B OyMa)KHOM BapHaHTE B COOTBETCTBUU CO CTaHAAPTOM TEXHHUKyMa U CIAETCS
IIPENOIABATEIIO B YKAa3aHHBIE UM CPOKHU.

B mpouecce paboTsl Haa pedeparoM CTyaeHTaM HEOOXOAMMO CIUIAHHPOBATh MH(POPMAIMOHHBIH
nouck. PexomeHayeTcst BOCHOJIB30BaThesi DenepanbHBIM TOCYIAapCTBEHHBIM 00pa30BaTEIbHBIM
CTaHAApPTOM IO JaHHOW CHEUUAJIbHOCTH, HM3YYUTh CTAaTbU [0 COOTBETCTBYIOIIMM pa3jeiiaM,
TEXHUYECKYIO JIMTEpaTypy U COBpPEMEHHbIE HayyHble 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 3alllTa MOXET COMPOBOXKAATHCA DIEKTPOHHOI mpeseHTanuen. [Ipu ouenke pedepata
IIPUHUMAIOTCSI BO BHUMAaHHE €ro0 MCCIIEIOBATEIbCKUI XapakTep, I'PaMOTHOCTb H3JI0KEHHOTO
MaTepuaia, MOJHOTa PACKPBITUS TEMBI, HAINYHE 0OOCHOBAHHBIX BBIBOJOB U €ro 0(hopMIICHHE.
Tembl pedeparToB

Ponb MaTeMaTHKU B COBPEMEHHOM 00I11€CTBE

Maremaruka BOKpYT Hac

[IpumeHeHne KOMIUIEKCHBIX YHCEN B Pa3HbIX 00JacTSIX HAyKH U TEXHUKHU

HcTopust nponcxoXAeHNs U pa3BUTHSI IIOHATUS KOPHS

WcTopust npoucxoxaeHus U pa3BUTHS MOHATHUSA Jorapupma

[Tpumenenne GyHKUMN 7151 ONMCAHUS M aHAIN3a 3aBUCUMOCTH Pa3IMYHbIX BEIUYHH
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

41



4. IlporpaMmma npomMe:KyTOYHOM aTTEeCTAIUN CTYACHTOB
no yueoHomy npeametry BJ1.06. «Maremartukay

[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 PELICHUHU MPaKTHUeCKUuX 3a1ad. [Ipu nmpoBeneHuu mpoMeXyTOUHOM aTTecTaluu
B (opMe DIK3aMEHa YpPOBCHb OCBOCHHS OIICHHBACTCS OIICHKAMHU: «OTIUYHO», «XOPOIIOY,
«yIOBJIETBOPUTEIBHOY, «HEYIOBIECTBOPUTEIHHOY.

[Ipu npoBeneHUM MPOMEKYTOUHOM ATTECTAIMU MCHOJB3YIOTCS CICAYIOUIUE OLEHOYHbIC
CpelIcTBa:

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

Kpurepun onieHKkn ypoBHsI 0CBOCHHS

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

OrneHka «OTIMYHO» CTABUTCS CTYIEHTY, NMPOSBUBIIEMY BCECTOPOHHHE U TIYOOKHE 3HAHUS
y4e0HOro MaTepHaia, OCBOMBIIEMY OCHOBHYIO M JIOMOJHUTEIBHYIO JTUTEPATYpPy, OOHAPYKUBILIEMY
TBOPYCCKUC CIIOCOOHOCTH B IIOHUMAaHWH, U3JIOKCHHUU U ITPAKTUYCCKOM HCII0JIb30BAHNH YCBOCHHBIX
3HaHui. OIEHKAa «OTJIMYHO» COOTBETCTBYET BHICOKOMY YPOBHIO OCBOCHUS JIUCITUTLIAHBI.

OreHKa «XOpOIIO» CTaBUTCSA CTYACHTY, MPOSBUBIIEMY TIIOJHOC 3HAHHWE Yy4eOHOTO
Marepuaia, OCBOUBIIEMY OCHOBHYIO pPEKOMEHIOBAHHYIO JIMTEPATypy, OOHAPYKUBIIEMY
CTaOMIIBHBINA XapaKTep 3HAHWUH U YMEHHHA U CIIOCOOHOMY K MX CaMOCTOATEIBHOMY MPUMEHEHUIO U
OOHOBJICHHIO B XO/JI€ TMOCIIEAYIOIIET0 00yUEHHsI U TPAKTUYECKOM JeaTeIbHOCTH. OIIeHKa «XOPOIIO)
COOTBCTCTBYCT JOCTATOYHOMY YPOBHIO OCBOCHUA NUCHUIIJINHBI.

OrneHKa «yJTOBJICTBOPUTEIBHO» CTABUTCS CTYACHTY, MPOSBUBIIEMY 3HAHHS OCHOBHOTO
ygeOHOro Martepuaiga B o0ObeMe, HEOOXOJUMOM ISl TOCICIYIONIero OOyYeHUs M IPEICTOSIIeH
MPAKTUYECKON JICATENBHOCTH, 3HAKOMOMY C OCHOBHOW pEKOMEHIOBAaHHOW JIMTEPaTypOH,
AONYCTUBIIEMY HETOYHOCTH TP OTBETC, HO B OCHOBHOM o6na1[a}0meMy H€O6XOI[I/IMBIMI/I 3HAHUAMU
U YMCHHUSMHU JUISI UX YCTPAaHEHHs MPHU KOPPEKTUPOBKE CO CTOPOHBI mpemnojaaBatens. OleHka
«yJIOBJIETBOPUTEIHHO)» COOTBETCTBYET JOCTATOUHOMY YPOBHIO OCBOCHHUS JMCIIUTLIAHBIL.

O1eHKa «HEYTOBIETBOPUTEIBHO» CTAaBUTCS CTYICHTY, OOHApYKUBIIEMY CYIICCTBEHHBIC
po0Oesibl B 3HAHUM OCHOBHOT'O Y4eOHOTo Marepuasa, JOMYCTHBIIEMY MPUHIUIHAIbHbBIE OLINOKU
NP TPUMEHEHUU TEOPETUUECKUX 3HAHUHN, KOTOPBIC HE MO3BOJISIOT €MY MPOJIODKUTE 00YICHUE HITH
MPUCTYNUTh K TMPAKTUYECKOW JEeATEIbHOCTH O€3 JOINMOJIHUTENbHOM MOJATOTOBKM IO JIaHHOM
mucnuiuinHe. OIEHKa «HEYIOBJIETBOPUTEIBHO» COOTBETCTBYET HH3KOMY YpPOBHIO OCBOCHUS
JUCOUILINHBL.

Jlis  OLIEHKM YpPOBHS OCBOCHHS JHCHHUIUIMH, TNPO(GECCHOHANBHBIX MOAyJed (ux
COCTaBJISIFOIIMX ) B KOJUIC/KE YCTAHABIMBAIOTCS CIICAYIOIIEe COOTBETCTBHUE!

«OTJIMYHOY - BBICOKUN YPOBEHb OCBOCHUS;

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

«HEYIIOBJICTBOPUTEIIHHO)» - HU3KUI YPOBCHb OCBOCHHSI.
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5. ®OC i1 NPOMeKYTOUHOM ATTeCTANNH (KOMILIEKT OLEHOYHBIX MATEPUAJIOB /IJISl OLEHKH
0CBOEHMSI 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 MBILIUICHUIO, TPUOOPETECHNE HABBIKOB CAMOCTOSTEIBHON PabOThI, yMEHUE
CHHTE3MpOBaTh IIOJyYCHHBIC 3HAHUS M TPHMEHATH UX NPU PEIICHWH NpakThdeckux. Ilpm
MIPOBE/ICHUU TMPOMEXKYTOUHOH aTTecTalu B (GOpMe dK3aMEeHa ypOBEHb OCBOCHHUS OLEHHBAETCS
OLICHKAMH «OTJIMYHOY, «XOPOIIO», YAOBIECTBOPUTEIHHO», KHEYIOBICTBOPUTEIHHON.

[Tpomexxyrounast arrectanusi B popMe 3K3aMeHa MPOBOJUTCA B JHH, OCBOOOXKIEHHBIE OT
apyrux (opm ydeOHOW Harpy3KH, IO OTAEIbHOMY PAacIHMCAaHHMIO 32 CYET BPEMEHH, OTBEICHHOTO
y4eOHBIM IIJIAHOM Ha IPOMEXKYTOUHYIO aTTECTAIHIO.

YcaoBus MPOBECACHUSA IK3aMEHA

Ox3ameH no aucuuiuimHe bJ[.06. «MaremaTuka» NpoBOAUTCA B Y4eOHOH ayJUTOPHM IIO
9K3aMEHAllMOHHBIM OujeTraM B MUCbMEHHOH (opme. Ha BbInoaHEHHE 3aJjaHUN CTyJeHTaM JaeTcs
60 MHHYT, B T€YEHHE KOTOPBIX OHHM NHCHMEHHO BBINOJHSIOT 3aJaHUs Ha MecTax. Bo Bpems
9K3aMEHa CTYJIEHTbl MOTYT [IOJIb30BaThCsl CIPABOYHOM JIOKyMEHTalMeHd M  KOHTPOJIbHO-
WU3MEPUTEIILHBIM 000PY/I0BAHUEM.

J1J1s1 OIIeHKH JIMYHOCTHBIX PE3yIbTaTOB MPOBOAUTCA aHAINU3 MOPPOIUO 00YUAIOIIHUXCS.
JInyHOCTHBIE Pe3yabTaThl, 1JIsl IPOBEPKU KOTOPBIX HCIOJIb3yeTcss NOPT¢oano:

- chopMHpPOBAaHHOCTH MPEJCTABICHUI O MaTeMaTUKE KaK YHUBEPCAIBHOM SI3bIKE HAYKH, CPEICTBE
MOJICJIUPOBAHUS SBJICHHUM U MPOIIECCOB, UJIEAX U METO/IaX MAaTEMAaTHKH;

- IOHMMaHue 3HAYUMOCTH MaTEMAaTHKU U HAYYHO-TEXHUYECKOT0 Mporpecca, chopMHUpoOBaHHOCTh
OTHOIICHHUS K MaTeMaTHKe KaK K YacTH OOIeYesIOBeUeCKON KyJIbTypbl 4Yepe3 3HAaKOMCTBO C
HWCTOPUEN pa3BUTHUS MATEMATUKH, YBOIIOLIMEN MATEMaTUYECKUX UIEH;

- pa3BUTHE JIOTMYECKOTO0 MBIIUICHHS, MPOCTPAHCTBEHHOIO BOOOPaKEHUsS, aJIrOPUTMHYCCKOU
KYJIbTYpPbl, KpUTUYHOCTH MBIIIJIEHHUS] HA YPOBHE, HEOOX0AMMOM sl Oynyien npogdeccuoHaIbHON
NEeSTeTbHOCTH, JIJISl IPOJIOJKEHUsT 00pa30BaHUs U CaMOOOpPa30BaHUS;

- OBJIaJIcHE MAaTEMaTHUYEeCKUMH 3HAHUSMU U YMEHUSIMU, HEOOXOJAUMBIMHU B TIOBCETHEBHOM KHU3HHU,
JUTS OCBOCHUSI CMEXXHBIX €CTECTBEHHO-HAYYHBIX IUCIMIUIMH M JUCHUIUIMH MPOPECCHOHAITBHOTO
[UKIIa, A7 TmoydeHus: oOpa3oBaHus B 00JacTsX, HE TPeOYIOMUX YriIyOJIeHHOW MaTeMaTH4ecKon
MOJrOTOBKY;

- TOTOBHOCTh U CIIOCOOHOCTH K 00pa30BaHHIO, B TOM YHCIE CaMOOOpPa30BaHUIO, HA MPOTSIKEHUU
BCeH KHM3HU; CO3HATENFHOE OTHOIIEHHE K HEMPEPHIBHOMY 00pa30BaHUIO KaK YCIOBHUIO YCIEUTHOM
po¢eCCHOHANBHON U 00IIIECTBEHHON JIEATEIbHOCTH;

- TOTOBHOCTh M CTIOCOOHOCTh K CAMOCTOSITEITLHON TBOPUECKON U OTBETCTBEHHOM JCSATEIHHOCTH;

- TOTOBHOCTh K KOJUIEKTUBHON pabOTe, COTPYIHUYECTBY CO CBEPCTHUKAMU B 0Opa3oBaTEIbHOM,
0OIIIECTBEHHO TOJIE3HOM, Y4€OHO-UCCIIeI0BATENLCKOM, MPOSKTHOM U IPYTUX BUIAX NEATEILHOCTH;
- OTHOIIIEHUE K MPOo(hHeCCUOHATBHOM JAESITEIIbBHOCTH KaK BO3MOXKHOCTH YUacCTUsI B PEIICHUU JIMYHBIX,
OOIIIECTBEHHBIX, TOCYIAPCTBEHHBIX, OOIIIEHAIIMOHATBHBIX MIPOOIIEM;

[Toptdommo odopmusiercs oOydaronuMCcs B TEUEHHWE BCErO IEpHUOJa OCBOSHHUS MPOTPaMMBbI
y4eOHOT0 MpeameTa.

IIpumepHBbIii cocTaB nopTdosauo:

1. Ceegenust 06 oOygaromemcs.
2. OneHka cOOCTBEHHOM JISATEILHOCTH (B BUC 3CCe).
3. Bemomnennsie 3ananus mo CPC mo npenmery.
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4. IlepeueHp  cHeUAJIW3UPOBAHHOW  JIUTEpaTypbl, VIHTEpHET-pECypcoB,  HCIOJb30BAHHBIX
o0ydJaronuMcs TPy U3YYCHUH COJIEP)KaHMs y4eOHOTO MpeaMeTa.

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

HUcTounuku

OMU - OcHOBHBIE UICTOYHUKHU YU4EOHOM JTUTEPATYPHI:
1. T'puropweB B.I1. MaremaTuka.-M:Akagemus, 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.1. Marematuka:0a30Bblil ypoBeHb.yueOnuk amns 10 ki1.-M:Akanemus, 2014

8. bammakoB M.1. MaremaTtuka:0a30BbIil ypoBeHb.11 ki1.-M:Akanemus, 2014

OIEHOYHOE CPEJACTBO Ne 1
I9K3AMEHAIIMOHHBIE BUJIETHI
BOpOHe)KCKI/Iﬁ KOJIJICIAK pOﬁOTOTeXHI/IKI/I U KOMIIbIOTCPHBIX TEXHOJIOT U
PACCMOTPEHO 3K3AMEHAI_[I/IOHHI)II71 BUWIET [YTBEPXIAIO
TIPEAMETHO - IMKIIOBOM Ne1 JIUpEeKTOp KOJLIEKA
KOMHCCHEH mo BJ1.06. « MaTeMaTHKa» Jlykuna B.b.
0b111e06pa3oBATEbHBIX JUISL CIIELMAIBHOCTH CPEIHETO « »
AUCIHILIAH npodeccrHonanbsHoro obpasosanus (2019 r.
poTokoma Ne 11.02.15 —
or«_ »_ 201 r «H(POKOMMYHHUKAIIMOHHBIE CUCTEMBI U
[Ipeacenarens 11K ceTm,
A.B.Hanpirun Kypc: 1 VYwuebGHnas rpymnma:

HNucrpykuus

BHuMarenbHO 03HAKOMBTECH C MOJTYYEHHBIM 3aIaHUEM, ITOKA3aTEISIMU BBITIOJIHEHUS U KPUTEPUSIMU
OLICHKU.

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

J171s1 OLIEHKU JIMYHOCTHBIX PE3YJIbTATOB MPEACTABLTE MPEMO0/1aBaTEIN0 MOPTEHOIHO.

MakcumanbHO€E BpeMsl BBIMOJHEHUS 3a1aHus — 60 MUHYT

Kpurepun onenkn

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

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

-1 6am1 3a HerpyOyIO BHIYMCIUTENbHYIO OIIUOKY, TPUBEALIYIO K HETIPAaBUILHOMY OTBETY.
-1 Gann 3a npaBUIBHBIE PeoOpa30BaHKe, IPABUIbHBIN BEIOOP (DOPMYIIBI, HO JOMYyILEHa
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 WHIMBUTYaTbHBIX
OTBETOB) 00pa3zoBaTeIIbHBIX
JIOCTHKCHUHN
91 +100% S) OTJINYHO 11-12
81 +90% 4 XOpOUIO 10
70 + 80% 3 YJIOBJICTBOPUTEIILHO 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 | Pemute HepaBencTBo 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 3K3AMEHAIIMOHHBIN BUJIET |YTBEPXJIAIO
HPEMETHO - IIUKJIOBOH Ne 2 JlupekTop KoJuiemxa
KOMHCCHCH o BJ1.06. « MaremaTuka Jlykuna B.b.
001me00pa3oBaTeIbHBIX JUISL CLIELUATBHOCTH CPEIHETO « »
AUCHAIITAH npodeccroHanbHOro oopasoBanus 2019 r.
nporokon Ne 11.02.15 —
or«_ »_ 201 r «MH(OKOMMYHUKAIIMOHHBIE CHCTEMBI U
IIpencenarens ITIK CeTH»
A.B.Hanprun Kypc: 1 VwueGnas rpymma:

HNucTpykuus

BHuMarenbHO 03HAKOMBTECH C MOJYYEHHBIM 3aJIaHUEM, ITIOKA3aTEISIMHU BBIIIOJIHEHUS U KPUTEPUSIMU
OLICHKHU.

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

J1JIs1 OTICHKY JINYHOCTHBIX Pe3y/IbTaTOB MPEIICTAaBbTE MPEIOIaBaATEII0 TTOPTQOIIHO.

MakcumanbHO€E BpeMsl BBIIOJIHEHU 3a1aHus — 60 MUHYT

Kpurepun oueHkun

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

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

-1 Gan 3a HerpyOyrO0 BEIYHUCIUTENBHYIO OMMOKY, TPUBEAIIYIO K HEPABUIHLHOMY 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 1 =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. Peirite THOBBIE 3a7a4n.

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

B2 | IToctpoiite pyukumo y=3*-1

B3 /

Pemmre uppanuoHanpbHOE ypaBHEHHE [—~NX+1=2
B4 X X

Pemmte nokazarenbHOoe ypaBHEHUE 4 -2"-2= O

[IpenonaBarens 0O.B. Kypasnéra

BOpOHe)KCKI/Ii/i KROJIJIEZK pOﬁOTOTeXHI/IKI/I U KOMIILIOTEPHBIX TEXHOJIOTHii
PACCMOTPEHO 3K3AMEHAIIMOHHBIA BUWIET YTBEPXIAIO
IPEAMETHO - IIMKJIOBOH Ne 3 JlupekTop KoJuiemKa
KOMHCCHEH no BJ1.06. « Marematuka» JIykuna B.b.
00111e00pa30BaTEIbHBIX JUISL CIIENUAIBHOCTH CPEIHETO « »
ANCHHATUTAH npodeccroHanbHOro oopasosanus 2019 r.
IpoTOKOJI Ne 11.02.15 —
or«_ »__ 201_r «H)OKOMMYHHUKAIIHOHHBIE CUCTEMBI 1
IIpencenarens MK CeTH»

A.B.Hanpirun Kypc: 1 VYwueOnas rpymma:

HNucrpykuus

BHuMarenbHO 03HAKOMBTECH C MOJTYYEHHBIM 33JJaHUEM, TTOKA3aTEISIMH BBIITOJTHEHUS 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 — 10a 3a mpaBUIbHBIN 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 (hOpMYIIBI, 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 WHIBUTYyaIbHBIX
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]
orpeneneHust PyHKIUU B | (6+0)
y=lg(12-2x) B[
A3 | Beruuciaure 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 3ama4un.
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 Koj1eIK pOOOTOTEXHUKU M KOMIIbIOTEPHBIX TEXHOJIOTH A
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PACCMOTPEHO 3K3AMEHAIIMOHHBIN BIWIET [YTBEPXKJIAIO

MPEIMETHO - HUKIIOBOM Ne 1 J{npekTop KoJuTeKa

KOMHUCCHEU mo B/1.06. « Marematukay Jlykuna B.b.
00111e00pa30BaTEIbHBIX TSI CTICIIMATIBHOCTH CPEIHETO « »

AUCIHMILINH npodeccuonanbHOro oopasosanus 2019 r.

npoTokoa No 11.02.15 —

OT «__» 201 .

«MH(pOKOMMYHHUKAIIHOHHBIE CUCTEMBI 1
CeTm»,
Kypc: 1 VYwuebnas rpymma:

[Ipeacenarens TTLK
A .B.Yarerng

HNucTpykuus

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

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

JUJ1sl OLIEHKH JIMYHOCTHBIX Pe3yJIbTaTOB MPEACTaBbTE MIPENOAABATENIO TOPTPOIHO.

MaxkcuManbHOE BpeMsl BBIIIOJIHEHUS 3aaHusl — 60 MUHYT

Kpurtepun ouenku

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

3amanue yactu B — 2 Gasia 3a mpaBUIIBHOE PEIICHHUE;

-1 6a 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 00pa30BaTeNbHbIX 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. Ilpusenute pemenue. BeiOepuTe 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 KOMIIbIOTECPHBIX TEXHOJIOTHil

PACCMOTPEHO 3K3AMEHALIMOHHBIN BUJIET YTBEPXIAIO
IIPEIMETHO - IUKJIOBOR Nel JIupexrop koyemxa
KOMHCCHEH o BJ1.06. « MaTeMaTHKa» Jlykuna B.b.
00111e00pa30BaTETbHBIX JUISL CTICIIMATIBHOCTH CPEIHETO « »
AUCIHILIAH npodeccuoHanbHOro oopazosanust (2019 r.
poToKoa Ne 11.02.15 —
or«_ »_ 201 r «H(pOKOMMYHHUKAIIMOHHBIE CUCTEMBI U
IIpencenarens MK CeTH»
A.B.Hanpirun Kypc: 1 VYueOHas rpymnmna:

HNucrpykuus

BHuMarenbHO 03HAKOMBTECH C MOJTYYEHHBIM 33JaHUEM, TTOKA3aTEISIMH BBITOJTHEHUS U KPUTEPUIMU
OLICHKU.

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

JUJ1 OLIEHKU JINYHOCTHBIX Pe3y/IbTaTOB IPECTaBbTE MPENOIaBaATEN0 TOPTPOIIHNO.

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 OLINOKY, TPUBEILIYIO K HEIPAaBUILHOMY OTBETY.
-1 Gany 3a npaBUIBHBIE IPe0Opa30BaHKe, IPABUIbHBIN BEIOOP (OPMYIIBI, HO IOMYyIlEHa
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/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

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°.

Yacts B. Pemure TunoBhle 3a1aun.

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 - IUKJIOBOM
KOMHUCCHEN
00111e00pa30BaTENLHBIX
TUCTIUTTIIH

MPOTOKOI Ne

OT «__» 201 .

[Ipeacenarens TTLK
A .B.Yarerng

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

JUTSL CTICITUAITEHOCTH CPETHETO
po(heCCHOHAIBHOI0 00pa30BaHUs
11.02.15 —
«HpOKOMMYHUKAIIMOHHBIE CUCTEMBI U
CETH»,

Kypc: 1 VYwuebnas rpymma:

YTBEPXIAIO
JlupexTop koyemxa
Jlykuna B.b.

« »
2019 .

HNucTpykuus

BHuMaTenpbHO 03HAKOMBTECH C MOJIYYCHHBIM 3aIaHUCM, IMOKA3aTCIIIMU BBINIOJIHCHUS U KPUTCPUSAMU

OLIEHKH.

Bel  MoOxeTe  BOCHONB30BAThCA:  JIMHEMKOM, KapaHIauom,

KaJIbKYJIATOPOM.

CIIPpaBOYHBIM MaTcpualioM,

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

Kpurepun oueHkn

3amanue yactu A — 16a 3a MpaBUIbHBINA 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
BBIYHCIIUTENbHAS OIIMOKA, PUBE/IIAS K HEIPABUIBHOMY OTBETY

IIxana oneHuBaHUA

KauecTBeHHast orieHKa WHANBUAYAIbHBIX bamnsl,
[Ipouent 00pa30BaTeNbHbIX JOCTUKEHUN COOTBETCTBYIOLIUE
pPe3yNbTaTUBHOCTH OreHka BepOanbHbIii aHaNOT 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

Yacrtb A. Ilpuenute pemenue. BeiOepuTte npaBuiIbHbINA OTBET.

A1l | KommiekcHoe A 4 — 61
aneno 2ol —(A+2i)-i IN — 6i .
PaBHO ... B 4—4i
2 —8i

A2 | Haiinure o0JacTh

ornpezaeneHus: GyHKINH

y =log,, (7—-6x)

A3 | Berunciure

1693 -2

wT | W & ™
an\\n
+
N
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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.
Pemnrte 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 [Iupexrop koyemka
KOMHMCCUCH no B/1.06. « MatemaTrka» Jlykuna B.b.
00111e00pa30BaTETbHBIX JUTSE CTICIIHATIBHOCTH CPETHETO « »
AMCIHILIH npodeccuoHanbHOro 00pazoBanus (2019 r.
OPOTOKOI Ne 11.02.15 —
or«_ » 201 r «H(pOKOMMYHUKAIIMOHHBIC CUCTEMBI U
[Ipencenarens ITHK CeTH»
A.B.Harubirun Kypc: 1 VYwueOnas rpymma:

HNucrpykuus

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

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

J1J1 OLIEHKU JINYHOCTHBIX Pe3y/IbTaTOB MPEICTaBbTE MPENO01aBaTeN0 MOPTHOINO.

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 HerpyOyr0 BEIYUCIUTENBHYIO OMKUOKY, TPUBEAILIYIO K HEMPAaBUIBHOMY OTBETY.
-1 6ay 3a mpaBWIbHBIE TTPeOOpa30BaHUe, TPABUIILHBIN BHIOOP POPMYIIBI, HO TOMYIIIEHA
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. [Ipusenure pemenue. Beibepure nmpaBUIbHBIN 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' | Konnsr
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 YpaBHEHHUE

12.3 -3 =27

[IpenonaBarenn O.B. XKypasnéra

BopoHnexckuil Koj1eIK po00TOTEXHUKU M KOMIIbIOTEPHBIX TEXHOJIOTH A

PACCMOTPEHO 3K3AMEHALIMOHHBIA BUWIET YTBEPXIAIO
IMPEIMETHO - UKJIOBOM Nel JlupexTop koyemxa
KOMHCCHEH no bJ1.06. « MaremaTtuka» JIykuna B.b.
00111e00pa30BaTEIbHBIX TSI CTICIIMATIBHOCTH CPEIHETO « »
AUCHHMILINH npodeccHoHaNbHOro 00pazoBanust (2019 r.
npoTokoa No 11.02.15 —
or«_»_ 201 r «TH)OKOMMYHHKAI[HOHHBIC CUCTEMBI U
[Ipencenarens ITHK CeTI
A.B.Hanprun Kypc: 1 VwueGuas rpymma:

HNucrpykuus

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

Bbl  Mo)eTe  BOCNOJIB30BaThCs:  JIMHEHKOM, KapaHJalloM, CHPaBOYHBIM  MaTepHajoM,
KaJIbKYJIATOPOM.

JUJ1sl OLIEHKH JIMYHOCTHBIX Pe3yJIbTaTOB MPEAICTaBbTE MIPENO1aBaTENI0 HOPTQOIHO.

MaxkcuManbHOe BpeMsl BBIIIOJIHEHUA 3aJaHus — 60 MUHYT

Kpurtepun ouenku

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

3amanue yactu B — 2 Garia 3a mpaBHIIbHOE PEIICHHUE;

-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 pemienue. 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: GyHKINH 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 Haiinure npoussoanyio GpyHkuun 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 3K3AMEHAIIMOHHBIN BWIET [YTBEPXKJIAIO

MPEIMETHO - HUKIIOBOM Ne 1 J{npekTop KoJuTeKa

KOMHUCCHEU mo B/1.06. « Marematukay Jlykuna B.b.
00111e00pa30BaTEIbHBIX TSI CTICIIMATIBHOCTH CPEIHETO « »

AUCIHMILINH npodeccuonanbHOro oopasosanus 2019 r.

npoTokoa No 11.02.15 —

OT «__» 201 .

«MH(pOKOMMYHHUKAIIHOHHBIE CUCTEMBI 1
CeTm»,
Kypc: 1 VYwuebnas rpymma:

[Ipeacenarens TTLK
A .B.Yamerna

HNucTpykuus

BuumaTenbHO 03HAKOMBTECH € MOJTYYEHHBIM 3a/IaHUEM, MOKa3aTeIsIMUA BBIMOJTHEHUS! U KPUTEPUSIMU
OLICHKU.

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

J1JIs1 OTICHKY JINYHOCTHBIX PE3yIbTaTOB MPEICTABbTE MPEI0AaBaTe0 OPTHOIHO.

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 OLIUOKY, MPUBEAIIYIO K HEPABUILHOMY OTBETY.
-1 Gayn 3a mpaBHIIbHBIE TIPe0Opa30BaHNe, TPABWIBHBIN BEIOOP (DOPMYITBI, HO IOMyIIEHA
BBIYMCIIUTENbHAS OIIMOKA, MPUBE/IIAs K HEIIPABUIBHOMY OTBETY

IIxana 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

Yacrtb A. [lpusenute pemenue. BeiOepuTe npaBuiIbHbINA OTBET.

Al | IlpousBenenue 25

KOMILJIEKCHOTO qyucia 16 — 9i
2=4-3i 4y 5
COMPSDKEHHOE YHCII0 Z .
paBHoO... B—6
A2 | Haiinure 00J1aCcThb

orpeieneHust PyHKUUU

y =log,, (28—4x)

A3 | Beruuciure
2log, 4—1log, 48

3 3

@ (> W T | | W]
~
+
L

>
k=)
o))
oo

A4 | Haiimure €0S2c , eciau
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sina=0,4 b 0,64
B 0,16
AS5 | Kak Ha3bIBaeTCs A | BEKTOp
OTPE30K, 1Jis1 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 nppannoHanbHOE ypaBHEHNE

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 KOMIIBIOTEPHBIX TEeXHOJIOTHil

PACCMOTPEHO 3K3AMEHAIIMOHHBIN BUWIET [YTBEPXKJIAIO
IPEAMETHO - IIMKIOBOH Ne 1 JlupexTop KoyemKa
KOMHCCHEH no BJ[.06. « Marematuka» JIykuna B.b.
00111e00pa30BaTEIBHBIX JUTSL CTICITUATIEHOCTH CPEHETO « »
ANCHHATUTAH npodeccuoHanbHOro oopasosanus 2019 r.
nporokon Ne 11.02.15 —
or«__»___ 201 r «H)OKOMMYHHUKAIIHOHHBIE CUCTEMBI 1
IIpencenarens IIK CeTI
A.B.Hanpirun Kypc: 1 VYueOHas rpymnmna:

HNucrpykuus

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

Bel  MokeTe  BOCHOJNIB30BaThCA:  JIMHEWKOH, KapaHAAlloM, CIPABOYHBIM  MaTEpUaAIOM,
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 6asuia 3a mpaBUIIbHOE PEILLICHHE;

-1 6am1 3a HerpyOyIO BHIYMCIUTENIbHYIO OLIINOKY, TPUBELIYIO K HEIPaBUILHOMY OTBETY.
-1 Gann 3a npaBUIBbHBIE Pe0Opa30BaHKe, IPABUWIbHBIN BEIOOD (hOPMYIIBI, HO IOMYyIEHa
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) MHIUBUAYAIbHbBIX
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 uHTEpBaie BTOpasi MPOM3BOIHAS UMEET 3HAK «+», TO TpapuK QYHKIUHU HA TOM
UHTEpBAJE. . .
A) BBITYKJIBIH, ©) BOTHYTBI 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 uHTEepBaia 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 U KOMIIbIOTCPHBIX TEeXHOJIOTH il

PACCMOTPEHO 3K3AMEHAIIMOHHBIA BUWIET YTBEPXIAIO
IPEAMETHO - IIMKIOBOH o bJ1.06. « MaremaTuka» JIMpeKTOp KOIeI KA
KOMHCCHEH JUISL CTICLIMATIBHOCTH CPEIHETO Jlyxuna B.b.
00111€00pa30BaTENbHbIX po(eCCHOHATEHOTO 00Pa30BaHHUs |« »
AMCUMILINH 11.02.15 — 2019 r.
npoTokos Ne «MH(OKOMMYHHUKAIHOHHBIE CHCTEMBI U
OT «__ » 201 r. CETIY,
Ipencenarens MK Kypc: 1 VueGuas rpymma:
A .B.YHamnbirun

HNucrpykuus

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

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

J1J1 OLIEHKU JINYHOCTHBIX Pe3y/IbTaTOB MPEJICTaBbTE MPEI01aBATEN0 OPTPOIIHO.

MakcumanbHO€E BpeMsl BBINOJIHEHU 3a1aHus — 60 MUHYT

Kpurepun onenkn

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

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

-1 6am1 3a HerpyOyIO BHIYMCIUTENIbHYIO OLINOKY, TPUBELIYIO K HEMPABUILHOMY OTBETY.
-1 Gann 3a npaBUIIBHBIE Pe0Opa30BaHKe, IPABUIbHBIN BEIOOP (DOPMYIIBI, HO JOMYyIEHa
BBIUHCIIUTENbHAS OIIMOKA, MPUBE/IIAs K HEIPaBUIBHOMY OTBETY

MIxkana oueHuBaHUA
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KauecTBeHHast O1leHKa WHANBUIYAIbHBIX bamsr,
[Ipouent 00pa3oBaTeNbHBIX JOCTHKECHUN COOTBETCTBYIOILINE
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 GyHKUMUB | 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 IPOMEXYTKE)

B2

B ky6 co cTtopoHoii 6cM Briuca map. Haiinnre

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.
00111e00pa30BaTEIbHBIX TSI CTICIIMATIBHOCTH CPEIHETO « »

AUCIHMILINH npodeccuonanbHOro oopasosanus 2019 r.

npoTokoa No 11.02.15 —

OT «__» 201 .

«MH(pOKOMMYHHUKAIIHOHHBIE CUCTEMBI 1
CeTm»,
Kypc: 1 VYwuebnas rpymma:

[Ipeacenarens TTLK
A .B.Yarerng

HNucTpykuus

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

Bbl  MOXeTe  BOCHOJIB30BAThCA:  JMHEMKOM, KapaHAAIIOM, CIPAaBOYHBIM  MaTEpUAIOM,
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 PEIICHHUE;

-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 oueHuBanus

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

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

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

», TO 3Ta TOYKA

A2| Haiigure HeonpeneneHubii 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
HaAKJIOHHAS 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 HauMeHbllee W HauOOJIbIICEe 3HAUCHHS]
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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Boponexckuii Ko1ea poOOTOTEXHMKH U KOMIIBIOTEPHBIX TEXHOJIOTM I

PACCMOTPEHO 3K3AMEHAIIMOHHBIN BUJIET |YTBEPXJIAIO
NpPEeAMETHO - LUKJIOBOU Ne 1 I[I/IpeKTop KOJUIe7Ka
KOMHCCHCH o BJ1.06. « MaremaTuka Jlykuna B.b.
001me00pa3oBaTeIbHBIX JUISL CLIELUATBHOCTH CPEIHETO « »
ANCIHATUTAH npodeccuoHanbHOro oopasosanus 2019 r.
nporokon Ne 11.02.15 —
or«_ »_ 201 r «MH(OKOMMYHUKAIIMOHHBIE CHCTEMBI U
IIpencenarens ITIK CeTH»
A.B.Hanprun Kypc: 1 VwueGnas rpymma:

HNucTpykuus

BHuMarenbHO 03HAKOMBTECH C MOJTYYEHHBIM 33JaHUEM, TTOKA3aTEISIMH BBITOTHEHUS 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 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, IPABWIBHBINA BBIOOP (POPMYJIBI, HO JOITyIIEHa
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

Yactb A. BeiGepute paBUIbHBIN OTBET.

Al[Ecnu Ha uHTEpBane BTOpasA [BHITYKJIbII
[POM3BOJHAs HUMeEET 3HaKb [BOTHYTHIN
«-», TO Tpaduk (yHKIMHB |yObIBaeT

Ha 3TOM MHTEpBAJIE. ..

A2| Haiimure A X x' X
. ——-——+——x+C
HEOIIpEICICHHBIN 2 2 2
HHTETpAIL
7 _ 3 _ B 2
I(4x 2X° + X 1)dx 2X8_2X4+X?+C
8 4 2
B X ¥ X
2 2 2
A3 A A 0,7

—=0y
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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 CTOpOHEI 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 3HAUCHUS]
dynkmun Y = X® —3X +1 Ha MpOMEKyTKe [0; 2] .

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

IIpenonaBareins

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

PACCMOTPEHO 3K3AMEHALIMOHHBINA BUJIET YTBEPXIAIO
IPEAMETHO - IIMKIOBOH Ne 1 JlupekTop KoyemKa
KoMuccueu o BJ1.06. « MaremaTuKa» JIykuna B.b.
0011e00pa30BaTENbHbIX JUTSL CTISITUAITEHOCTH CPEHETO « »
AACIHILIAH npodeccruonanbHOro obpasoBanus 2019 r.
mpotokoa Ne 11.02.15 —
or«__»__ 201 r «MH(POKOMMYHHUKAIIMOHHBIC CHCTEMbI 1
[Ipeacenarens ITLK ceTny,
A.B.Hammbirun Kype: 1 VYwuebHnas rpynna:

HNucrpykuus

BHuMarenbHO 03HAKOMBTECH C MOJTYYEHHBIM 3aJIaHUEM, TTOKA3aTEIIMH BBITOTHEHUS U KPUTEPUIMHU
OLICHKU.

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

J1J1g OLIEHKU JINYHOCTHBIX Pe3y/IbTaTOB MPECTaBbTE MPENOIaBaTEN0 TOPTPOIHO.

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 Gann 3a npaBUIBHBIE PeoOpa30BaHKe, IPABUIbHBIN BEIOOP (DOPMYIIBI, HO IOMYyIEHa
BBIUHCIIUTENbHAS OIINOKa, 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 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 npaBuIbHBINA 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 JBUxeTcs| 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

Haiimure HauMeHblllee M HauOOINbIIEE 3HAYCHUS
byrkmun Y = 3x° —6X Ha IPOMEXYTKe [0;3] .

B2

yuaroHaliu.

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

IIpenonaBarens
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Boponexckuii Ko1ea poOOTOTEXHMKH U KOMIIBIOTEPHBIX TEXHOJIOT Uil

PACCMOTPEHO 3K3AMEHAIIMOHHBIN BUJIET |YTBEPXJIAIO
NpPEeAMETHO - LUKJIOBOU Ne 1 I[I/IpeKTop KOJUIe7Ka
KOMHUCCHCU o BJ1.06. « MaremaTuka Jlykuna B.b.
0b111e00pa30BaTEIbHBIX TS CTICIUATTBHOCTH CPEIHETO « »
AUCHAIITHH npodeccroHanbHOro oopasoBanus 2019 r.
nporokon Ne 11.02.15 —
or«_ »_ 201 r «MH(OKOMMYHUKAIIMOHHBIE CHCTEMBI U
IIpencenarens ITIK CeTH»
A.B.Hanprun Kypc: 1 VwueGnas rpymma:

HNucTpykuus

BHHUMaTeIbHO 03HAKOMBTECH C IMOJIYYCHHBIM 3aJaHUEM, II0KA3ATEIIIMU BBITIOJHEHNS U KPUTEPUAMU
OLICHKHU.

Bbl  MOXeTe  BOCHOJIB30BAThCA:  JMHEMKOM, KAapaHAAIIOM, 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 6auia 3a mpaBWIIbHOE PEIICHHCE,

-1 6am1 3a HerpyOyI0 BEIYMCIUTENBHYIO OLIMOKY, TPUBEILIYIO K HEIPAaBUILHOMY OTBETY.
-1 Gayn 3a mpaBMIIbHBIE TIPe0Opa30BaHUEe, TPABWIBHBIN BEIOOP (DOPMYITBI, HO IOMyIIEHA
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
MHTErpal I(6X2 —8x +1)dX 2x* —4x* +x+C
3
%—ZXZ +C
A3 Berunciure A + A+ A A 300
b 390
B 350
A4 Yepes Touku AU B mpoBeneHBIA 3
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npsiMble, IEpIEHAUKYISIpHbIE B 2,5
TUTOCKOCTH « , TIepeceKarone B 2,6
¢¢ B TOUKaxC Hu

D cooTBeTcTBeHHO. Halinure
paccTosTHUE MEKy TOUKaMH

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).

Yacrtr B. Pemure 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.

[Ipenonasarens

BopoHekckuii KoJL1eAK pOOOTOTEXHMKH U KOMIIbIOTEPHBIX TEXHOJIOT Wil

PACCMOTPEHO 3K3AMEHAIIMOHHBIN BWIET [YTBEPXJIAIO
MPEIMETHO - HUKJIOBON Nel JlnupekTop KoJuteKa
KOMHCCHEH no B/1.06. « Marematuka» Jlykuna B.b.
001eo0pa3oBaTeIbHBIX JUTSL CTICIIUATTBHOCTH CPEHETO « »
AACHUIITAH npodeccuoHanbHOro oopasosanus 2019 T.
nporokon Ne 11.02.15 —
or«__»_ 201 «H(})OKOMMYHHKAIOHHBIE CUCTEMBI 1
IIpencenarens TTHK CeTI»
A.B.Yamsirun Kypc: 1 Vwuebuas rpymma:

HNucrpykuus

BHuMarenbHO 03HAKOMBTECH C MOJTYYEHHBIM 3aJJaHUEM, MTOKA3aTEISIMH BBITOJIHEHUS U KPUTEPUSIMHU
OLICHKU.

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

J11s1 OLIEHKU JIMYHOCTHBIX PE3YJIbTATOB MPEACTABLTE MPETNO01aBaTEIN0 MOPTEHOIHO.
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 BHIYMCIUTENbHYIO OIIMOKY, TPUBEILIYIO K HEIPAaBUILHOMY OTBETY.
-1 Gann 3a npaBUIBHBIE IPe0Opa30BaHKe, IPABUIbHBIN BEIOOP (DOPMYIIBI, HO JOMYyIEHa
BBIUHCIIUTENbHAS OIINOKa, MPUBE/IIAs K HEIPaBUIbHOMY OTBETY

MIxkana oueHuBaHUA
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KauecTBeHHast O1leHKa WHANBUIYAIbHBIX Bamnsl,
[Ipouent 00pa3oBaTeNbHBIX JOCTHKECHUN COOTBETCTBYIOILINE
pe3yIbTaTUBHOCTH OreHka BepGatbHbiif aHATOT KaueCTBEHHOW OIICHKE
(IpaBHITEHBIX WH/IUBUTYaTbHBIX
OTBETOB) 00pa3oBaTeNbHBIX
NOCTHKEHUMN
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 |yObIBaeT
Ha ’TOM MHTEpBaJe. ..

A2| Haiigure Al 2 2y

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

2
X b| 2 2J¢
——X+1{dx —rZ— 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 15¢cm
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 «__ » 201 r.
IIpencenarens ITIIK

A .B.Yanneirun

3K3AMEHAIIMOHHBINA BWIET
Ne 1
o BJ1.06. « MaremaTuka
JUTSL CTICITUATTBHOCTH CPETHETO
po(heCCUOHATBHOTO 00pa30BaHU
11.02.15 —
«MH(POKOMMYHHUKAIIHOHHBIC CUCTEMBI 1
ceTn,
Kypc: 1 VYwueOnas rpymma:

YTBEPXAIO
JlupekTop KoJUteIKa
Jlyxuna B.b.

« »
2019 .

HNucTpykuus

BHuMaTenpbHO 03HAKOMBTECH C MOJIYYCHHBIM 3aIaHUCM, IMOKA3aTCIIAMU BBINIOJIHCHUA U KPUTCPUAMU

OLIEHKH.

Bel  MoOxeTe  BOCHONB30BAThCA:  JIMHEMKOM, KapaHIauom,

KaJIbKYJIATOPOM.

CIIPpaBOYHBIM MaTcpualioM,

J1J1s1 OTICHKY JINYHOCTHBIX Pe3yIbTaTOB MPEICTaBbTE MPEIOIaBaTEI0 TOPTPOIHUO.
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 HerpyOyIO BEIYMCIUTENBHYIO OLINOKY, TPUBEALIYIO K HEMPABUILHOMY OTBETY.
-1 Gayn 3a mpaBHIIbHBIE TIPe0Opa30BaHNe, TPABWIBHBIN BEIOOP (DOPMYITBI, HO IOMyIIEHA
BBIYMCIIUTENbHAS OIIMOKA, MPUBE/IIAs K HEIIPABUIBHOMY OTBETY

IIxana oneHuBaHUA

KauecTBeHHast olieHKa HHANBUAYAIBHBIX 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

Yacth A.

Bribepure npaBUIIbHBIN OTBET.

A1l |Ecnu B KaXX/10i TOUKe A [Bospacraer
unrepsana f'(x)>0, 10 B [YObiBaer
byHKLMA Ha 5TOM B ([locTosinHa
WHTEpBAJE. ..

A2 |HaiimuTe HeonpeneieHHbIN |A Y/X — 2x? +3x+C

2 b 3
UHTErpa j < _ax+3 x| P _4uc
Jx 3
B| 1
L= —4+C
N3
A3 | Berumcnure Cf - P, A 52
b 50
B 56
A4 |3 Toukn A Ha TNTIOCKOCTh A 14
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OIyIIEH nepneHaukymsip b 10
AB = 6. Haiinure miny B 4
HaKJIOHHO# AC ,eciu

MIPOEKIIMU HAKJIIOHHOM 8.

A5 |YpaBHeHue JIBIDKEHUAA 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
IPEIMETHO - LIUKJIOBOH Ne 1 JlupekTop KoyemKa
KOMHCCHEH no bJ1.06. « MaremaTtuka» JIyxuna B.b.
001me00pa3oBaTeIbHBIX JUTS CHENMATBHOCTH CPETHETO |« »
ANCIHIIINH npohecCHOHAIBHOTO 00pazoBanus (2019 r.
mpoTokoi Ne 11.02.15 —
or«_»_ 201 r «MH(POKOMMYHHUKAIIHOHHBIC CHCTEMBI 1
[Ipeacenarens LK CeTI»
A.B.Hanbirnn Kypc: 1 VYwuyeGnas rpynmna:

HNucrpykuus

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

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

J11s1 OLIEHKU JIMYHOCTHBIX PE3YJIBTATOB MPEACTABbTE MPEINOAaBATENI0 TOPTHOIHO.
MaxkcruManbHOe BpeMsl BBITIOJIHEHU 3aaHusl — 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, IPABUIbHBIN BEIOOP (DOPMYIIBI, HO JOMYyIEHa
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) HHIWBUOYAJIbHBIX
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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 uepe3A [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 BUJIET
Ne 1
o BJ1.06. « MaremaTuka

YTBEPXAIO
JlupekTop KoJUteIKa

JUTSL CTICITUATEHOCTH CPEITHETO «

»

Jlyxuna B.b.

po(heCCUOHATBHOTO 00pa30BaHU
11.02.15 —
«H)OKOMMYHHUKAIIHOHHBIEC CUCTEMBI 1
ceTn,

Kypc: 1 VYwueOnas rpymma:

2019 .

HNucTpykuus

BHuMaTenpbHO 03HAKOMBTECH C MOJIYYCHHBIM 3aIaHUCM, IMOKA3aTCIIAMU BBINIOJIHCHUA U KPUTCPUAMU

OILICHKH.
Brl  Mmoxere
KaJIbKYJISITOPOM.

BOCIIOJIB30BAaThCA:

JIMHEWKOM,  KapaHJauom,

CIIPaBOYHBIM

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

Kpurepun oueHkn

3amanue yactd A — 16at 3a MpaBUIBHBIA 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
BBIYHCIIUTENbHAS OIINOKA, MPUBEIIAs K HEIPABUIBHOMY OTBETY

IIxana oneHuBaHUA

MaTepHalIoM,

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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NepNeHAUKYISIp 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
TpeyroiabHUK 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.

mpotokom Ne 11.02.15 —

OT «__ » 201 r.

«VH()OKOMMYHHKAIIHIOHHBIE CUCTEMBI 1
ceTn,
Kype: 1 VYwuebnas rpymnma:

[Ipeacenarens ITLK
A .B.Yamiasiruu

HNucrpykuus

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

Bel  MoxeTe  BOCHONB30BaThCA:  JIMHEWKOM, KapaHJalmloM, CIPABOYHBIM  MAaTEPHAIIOM,
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 6aruia 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 ¥ HAKJIOHHAs
mmuHoM 26 cm. [Ipoeknust
HAaKJIOHHOW Ha JaHHYIO
npsimyro pasHa 10 cMm.
Haiinnre nepumerp
00Opa3oBaBIIerocs
TpeyrojbHUKa

byrKIS Ha stom B [locTostHHA
MHTEpBAJeE. ..
T 3
A2Haiinure § 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.YHameirna

201 r.

o BJ1.06. «

3K3AMEHALIMOHHBINA BUJIET
Nel

VISl CIIEUUATIBHOCTH CPEAHET0 «
npodeccnoHanTbHOTO 00pa30BaHUS
11.02.15 —
«MH(pOKOMMYHHUKAIIHOHHBIE CUCTEMBI 1
CeTm»,

Kypc: 1 VYwuebnas rpymma:

MaremaTtuka»

YTBEPXIAIO
JlupexTop koyemxa

»

Jlykuna B.b.

2019 .

HNucTpykuus

BHuMaTenpbHO 03HAKOMBTECH C MOJIYYCHHBIM 3aIaHUCM, IMOKA3aTCIIAMU BBINIOJIHCHUA U KPUTCPUAMU

OILICHKH.
Brl  mMmoxere
KaJIbKYJISITOPOM.

BOCIIOJIb30BAThCA:

JIMHENKOU

,  KapaHaIioM,

CIIPABOYHBIM

J1J1s1 OTICHKY JIMYHOCTHBIX Pe3y/IbTaTOB MPEICTAaBLTE MPEIOAaBaATEI0 TOPTPOIHO.
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 BHIYMCIUTENBHYIO OLIMOKY, TPUBEALIYIO0 K HEPABUILHOMY 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 JOCTHKEHUN 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

76




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 byHKIUHA 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

CneuunansHocts 11.02.15 — «IHGOKOMMYHUKALIMOHHBIE CUCTEMBI M CETH

Huctunnuna BJ1.06. « Marematukay
Kype: _1 VYuebnas rpymnmna:
Cemectp: Ne 2

[Ipenonasarens

Paccmotpeno na 3acenanuu ITLK oGrieo0pa3oBaTenbHbIX IMCHUTLINH

[Iporoxoin Ne OT « » 201_r.

[Ipeacenarens I[NIK
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