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1. HACHOPT
komiuiekta KOC no yueonoit nucunmiune I1J1.01 MaremaTtuka

1.1. O01ue moJI0KeHNus

KontponsHo-onienounsie cpenctsa (KOC) mpeanasnadeHsl 11 KOHTPOJIS U OLICHKU
00pa3oBaTeNbHBIX JOCTH)KEHUI 00yJaloMMUXCs, OCBOMBIIUX MTPOrpaMMy y4eOHOH TUCIIMIUTHHBI
«MareMatuka.

KOC BrII049ar0T KOHTPOJIbHBIE MaTEepPHAJIbI sl IPOBEJCHUS TEKYIIET0 KOHTPOJIS U
MIPOMEKYTOUHOM aTTecTanuu B popme nuddepeHrpoBanHoro 3adera (1 cemectp) 1 d9Kk3aMeHa
(2 cemectp).

KOC pa3paboran B COOTBETCTBHH C:

-o6pazoBarenbHol niporpammoit CI1O no cnermanbHocTr 38.02.01 DxOoHOMUKA U
Oyxrantepckuil y4yer (1o oTpacisim)

-IIporpaMMon yaeOHON AUCIUTUIMHBI MaTtemaTuka.

1.2. Pe3yabTaThbl 0OCBOEHHSI JUCHHUILIUHBI, MOAJIEKaNHE TPOBEPKE

PesyabTaThl HaumeHnoBaHue 3jieMeHTa yMeHMi/3HAHUI

00yueHust
(ocBOEeHHbBIE
yMeHusl,
YCBOEHHBIE
3HAHNSA)

V1.

BrimonasaTe apudmeTnueckue IeHCTBHS HA/l YUCITAMH, COYETasi yCTHHIE U
MMUCbMEHHBIC IPUEMBI; HAXOIUTh TPUOTHNKEHHBIC 3HAYCHUS BEITUYNH U
MOTPEIIHOCTH BBIYHMCIIEHUH (a0COMIOTHAS M OTHOCUTENbHAS); CPABHUBATH YHCIIOBbIE
BBIPAYKEHUSI.

V2.

Haxonuts 3HaueHus KOpHS, CTENEeHH, Jorapudma, TPUroHOMETPUIECKUX
BBIPAKEHUI Ha OCHOBE OMpeeNIeHUs, HCIOIb3ys IPH HEOOXOAUMOCTH
HMHCTPYMEHTAJIbHBIE CPE/ICTBA; MOJIb30BAThCS MPUOIMKEHHOM OLIEHKOM MpU
MIPAKTUYECKHUX pacyeTax.

VY 3.

BoinonHsaTs mpeoOpa3zoBaHus BEIPAXKEHUM, TPUMEHsIS (OPMYIIbI, CBS3aHHBIE CO
CBOMCTBaMHM CTEMEHEH, JorapuMoB, TPUTOHOMETPUUYECKUX (QYHKITUH.

Y4

BoruncnsaTe 3HaueHune (pyHKIUHU MO 3aJaHHOMY 3HAUEHHUIO apryMeHTa Mpu
pa3nuuHbIX crocobax 3aganust GyHKUud. CTpouTh rpaduku U3y4eHHbIX (PYHKINMH,
WUTIOCTPUPOBATH MO IpaduKy CBOICTBA 3JIEMEHTAPHBIX (YHKIIHIA.

Vs.

Haxonutb npou3BoaHbIE 3JIeMEHTAPHBIX (PYHKIINHA.

VY 6.

Hcnonp30BaTh POU3BOIHYIO JUTS U3YYCHUSI CBOUCTB (DYHKIIMI U TIOCTPOCHUS
rpauKoB.

vy

HpI/IMeHHTL MMPOU3BOAHYIO UL ITIPOBCACHU A HpI/I6J'II/I)KeHHI>IX BbI‘lHCJICHHfI, peuarb
3a/lavy IIPUKIAIHOI'O XapaKTEpa Ha HAXOXKIACHUC HauOOJIBIIEr0 1 HAUMEHBIIIETO
3HAa4YCHU.

V8.

Breruucnars B HpOCTeI‘/'IIJ_II/IX CIydadax 1mjiomaiau u 00BEMEBI C HUCIOJIH30BaHUEM
OIIPCACIICHHOI'O HHTCT'paJia.

Y

Pemate pallHOHAJIIBHBIC, TTOKA3aTCIIbHBIC, J'IOl"apI/I(l)MI/ILIeCKI/IC, TPUTOHOMCTPUUCCKUC
YpaBHCHUA, CBOIAIINCCA K JIMHEWHBIM U KBaJApaTHBIM, a TAKKC aHAJIOTUYHBIC
HCPABCHCTBA U CUCTCMBI.

VY 10.

Pemate HpOCTCﬁH.IHC KOM6I/IHaT0pHBIC 3aga4u MCTOI0M nepe6opa, a TaKXXEC C
HCIIOJIb30BAHHUEM HU3BCCTHBIX q)OpMy.TI.

V1I.

Pacno3HaBarts Ha qgepTeKax U MOJACIIAX IMMPOCTPAHCTBCHHBIC (I)OpMI)I; COOTHOCHUTD
TPCXMCPHBIC 0OBEKTHI C UX OIIMCaHHAMU, I/I306pa)KCHI/I$IMI/I.

VY 12.

OnuceIBaTh B3aMHOE PacCIoJIOKCHUC TPAMBIX U IUIOCKOCTEH B MMPpOCTPAHCTBE.




Vv 13.

N300paxaTh OCHOBHBIE MHOTOT'PAaHHHUKH U KPYTJIbIE TEJIa; BHIIOIHITD YEPTEIKH T10
ycaoBusM 3a7a4d. CTpOUTH NpoCTeiIne cedeHus Kyoa, MPU3Mbl, TUPaAMUIbI

Vv 14.

Pemath miiaHUMETPpUYECKUE U IPOCTEHIIINE CTEPEOMETPUICCKIEC 3a/1a9H HA
HAaxXO0’JICHUE FT€OMETPUUYECKUX BEJIUYHH (JIJIUH, YTJIOB, IJIOMIAeH, 00BEMOB).

31.

3HayeHne MaTeMaTHYCCKON HAayKW 1A pCIICHHUA 3a1a4, BOSBHUKAIOIIUX B TCOPHUU U
IMPAKTUKE; IIUPOTY U B TO KC BPpEMA OIrpaHUYCHHOCTDb IIPUMCHCHUA
MaTEMaTUYCCKHUX MCTOJOB K aHAJIM3Y U UCCICAO0OBAaHUIO ITPOLCCCOB U SIBIICHUH B
pHUPOJIe U OOIIECTBE.

32.

3HavYeHUE MPAKTUKUA U BOIIPOCOB, BOSHUKAIOIIUX B CAMON MaTEMaTUKE IS
(hopMHPOBAHMS U PA3BUTHUS MATEMATUICCKOW HAYKU; UICTOPHUIO PA3BUTHSI IIOHATHUS
YuCia, CO3IaHUsI MAaTEMAaTUYECKOr0 aHAJIN3a, BOSHUKHOBEHUS U PA3BUTHS
T€OMETPHUH.

33.

YHUBepcanbHbI XapaKkTep 3aKOHOB JIOTUKU MAaTEMaTUYECKUX PACCYKICHUM, NX
MIPUMEHHUMOCTB BO BCEX 00JIACTSIX YEITOBEYECKOM JACITEIbHOCTH.

34.

BeposATHOCTHBINM XapakTep pa3JIMYHbIX IPOLECCOB OKPYKAOIIEr0 MUPA.

35

OcHOBHbIE MaTeMaTUYECKHE TEPMUHBI U IOHATUSA, GOPMYJIBI anreOpsl U
F€OMETPHH.

36.

Omnpenenenus NeHCTBUTEIBHOTO Yncia, aO0COTIOTHON M OTHOCUTEIHHOU
MOTPEIIHOCTH MPUOIMKEHH; TPAKTUUECKHE TPUEMbI BEIUUCIICHUNA ¢
HpI/I6J'II/I)KeHHI)IMI/I JAaHHBIMH.

37.

Onpenenenusi KOpHS HATYpaJIbHOW CTENIEHU W3 YKCIIAa U CBOMCTBA KOPHS, CTEIIEHU C
palMOHANBHBIMU MTOKA3aTENIIMU U €€ CBOMCTBA, CTENEHU C JCHCTBUTEIbHBIMU
MOKa3aTessiIMU U ee CBOICTBa, Joraprudma ymcia, cBocTBa JorapudmMoB, OCHOBHOE
JIOTapru(PMUIECKOE TOKICCTBO, NECATUYHBIC  HATYPAIbHBIC JJOTapU(MEI.

38.

OCHOBHBIE TIOHATHS CTEPEOMETPUH, AKCHOMBI CTEPEOMETPHH U CIEACTBUS U3 HUX,
B3aMMHOE PACTIOJIOKEHHE MPSMBIX, MMPSMOHN U TUIOCKOCTH, ABYX TIOCKOCTEH B
MMPOCTPAHCTBE, OCHOBHBIE TEOPEMBI O TAPAILICITHHOCTH MPSMOM U TUIOCKOCTH,
MapajuIeTbHOCTH JBYX TUIOCKOCTEH, CBOWCTBA MapalIeIbHOTO MMPOCKTUPOBAHUS 1
WX TIPUMEHEHUE I U300pakeHus1 GUTYp B CTEPEOMETPUH, TIOHATHE YIJIa MEXKTY
MPSIMBIMH, YTJIa MEXKTY MPSIMOU | IJIOCKOCTHI0, OCHOBHBIE TEOPEMBI O
MEePIEHIUKYIIIPHOCTH MPSMOM M TUIOCKOCTH, TIOHATHE IBYTPAHHOTO YIJIa, yria
MEXTy ITIOCKOCTSIMH, MTOHATHE JTMHEHHOTO YIJla, MPU3HAK NEPICHANKYIIPHOCTH
JIBYX TIJIOCKOCTEH.

39.

Onpenenenus U GOPMYJIIbI YKCIIa IEPECTAaHOBOK, pa3MEIleHUH, COUSTaHUH,
dhopmyny ounoma HproToHa.

3 10.

Onpenenenusi BEKTOpa, 1UCTBUIA HaJ BEKTOPAMH, CBOMCTBA ICUCTBUI Ha
BEKTOPAMH, IMOHATHE MPSAMOYTOJIHbHON JIEKAPTOBOM CHCTEMBI KOOPAWHAT HA
IJIOCKOCTH M B IPOCTPAHCTBE, IIPaBUJIa ICHCTBHI HaJl BEKTOPAMH, 3aIaHHBIMU
KoopauHaTamu, (pOpMyIIbI 17151 BEIUMCICHUSI JUIMHBI BEKTOPA, YTIa MEXY
BEKTOpaMH, PACCTOSHUS MEX]Y ABYMS TOUKaMHU.

311.

Omnpenenenue paauana, GopMysbl epeBoia TPaayCHON MepHI yIiia B paJilaHHyIO |
o0OpaTHo, orpeereHle CuHyca, KOCUHYCa, TAHT€HCAa U KOTAHT€HCa yIiia, OCHOBHBIE
(hOpMyITIbI TPUTOHOMETPUH, IOHSATHUS OOPATHBIX TPUTOHOMETPUYECKUX (DYHKITUH.

312

. Onpenenenue 4uciaoBoi QyHKINH, CIOCOOBI 3ajaHus, MpOCTeiIne
npeoOpa3oBaHus TpaguKoB (GYHKLINH, CBOWCTBA (PyHKIIMU, 0OpaTHON (YHKINH, ee
rpaduk, cioXKHON QYHKIMH, apudMeTHIecKue onepay Haa QyHKIUsAMH,

313.

Onpez[eneHI/Ie MHOTI'OrpaHHHUKa, €ro NOBCPXHOCTH, ITOHATHEC ITPABUIIBHOTO
MHOTOTI'paHHUKaA, OIMIPEACIICHUC ITPU3MBI, ITapaJlICJICIIUIICAAd, BUJABI ITPU3M,
ONPCACIICHUC MTMPaMUbI, HpaBHHBHOﬁ MMUpaMUJibl, ycequHofI IMUpaMuJibl.

3 14.

OHpe,Z[eJ'ICHI/Ie TCJIa BpallICHUA U TIOBCPXHOCTU BpAIlICHHA, OIIPCACICHUA TUIIUHAPA,
KOHYCa, apa, C(I)epbl, CBOMCTBA TCOMCTPUUCCKUX TCII.




3 15. OcHoBbl quddepeHInaTbHOTO UCYUCIICHUS

3 16. [MousiTust 06b€Ma reoMeTpUYECKOro Tema, GopMyIIbl A BBIYUCICHUS 00bEMOB
TreOMETPUYECKUX TeJl, TUIONaIM TOBEPXHOCTH F€OMETPHUECKOTO TeNa
317. Omnpenenenne BEpPOSTHOCTH, OIIpEIeNICHIE CIy4aifHOW BeIMYMHBI U e€ pyHKIHMU

pacmpeneneHusi, onpeaeIeHUs CYMMbI COOBITHH, POU3BEACHUS COOBITHIA, YCIIOBHOM
BEPOATHOCTH, (POPMYITUPOBKH U (YOPMYITBI TEOPEM CIIOKEHUS U YMHOKEHHS
BEPOSATHOCTEMN, MAaTEMATUYECKOTO OKHUJIAHUS U TUCIIEPCUM, TUCKPETHOM CIIy4ailHON
BEJINYMHBI U 3aKOHA €€ PacpeICICHUS.

318. CriocoOblI penieHnit ypaBHeHHI U HEPAaBEHCTB
1.2. PacnpenesieHue onieHMBaHUSA Pe3yJbTATOB 00YUYE€HHUs 10 BHAaM KOHTPOJIA
Kon n HaumeHoBaHue 3J1eMEHTa YMEHUN WM 3HAHUH Bunasr atrecranumn
Tekymuii KOHTPOJIb ITpomexyTouHas
aTTecTaIus
YMmenne

VY 1 BemonHsATh apudMeTHuecKue JeHCTBYS HaJl YUCIaMHU, DpOHTAIBHBIN JduddepenupoBaHHbIN
coyerass YCTHbIE M TIMChbMEHHBIE TPUEMBI; HaXOIUTh 0Tpoc; 3a4er
NpHOJIM)KEHHBIE 3HAYEHMs] BEMUYMH U TMOTPEHIHOCTH WHIWBHTyaJIbHBIN (1 cemectp),
BBIYHCIICHUN (a0CONIIOTHAS M OTHOCHTENBHAS); CPABHUBATH orpoc. 3K3aMEH
YU CJIOBBIE BBIPAYKEHUSI. IIpakTrueckas (2 cemectp)
Y 2 HaxoauTh 3Ha4eHHWs KOpHS, CTENeHH, Jorapudma, pabota
TPUTOHOMETPHUIECKUX BBIPYKEHHH Ha OCHOBE Kontpons
OIIPEAEIECHUS, WCTIONB3YA npu HEOO0XOJIMOCTH CaMOCTOATENBHON
WHCTPpYMEHTaJIbHBIE CPEICTBa; I0JIb30BAThCS paboThI IO TeMaM

MPHOJIMKEHHOM OIIEHKOW MPU MPAKTHYECKUX pacyuerax.

Y 3 BrIonHATh IpeoOpa3oBaHus BHIPAKEHUM, TPUMEHSS
dbopMynbl, CBA3aHHBIE CO CBOWCTBAMH  CTEIICHEH,
JIOTapu(pMOB, TPHTOHOMETPHUYECKHX (DYHKITHIA.

Y 4 BbluuciaaTh 3HaueHHE (YHKIUU 10 3aJaHHOMY
3HAYCHUIO apryMEeHTa MPU Pa3IMYHBIX CIOCO0ax 3aJaHus
¢yukiur. CTpouTh rpaduKd  H3ydEHHBIX  (DYHKIIMM,
WUTIOCTPUPOBATh MO TpapuKy CBOWCTBA 3JIEMEHTAPHBIX

(hyHKIHI

VY 5 HaxoauTb mpon3BOIHBIE JIIEMEHTAPHBIX (DYHKIIHH.

VY 6 Ucnonps30BaTh MPOU3BOMHYIO IJISI U3YYEHUS CBOWCTB
(hYHKIMI ¥ TOCTpOeHHS rpa]rKOB.

Y 7 IlpuMeHATh NOPOU3BOAHYIO JJIsi IPOBEICHHS
MPUOTIKEHHBIX BBIYHCIICHUH, pemaTh 3a1aun
MPUKIIATHOTO XapaKTepa Ha HaXOXKJEHWE HAWOONBIIEro U
HauMEHBIIIEr0 3HAYCHUSI.

Y 8 BpluuCHATP B MPOCTEHIIMX ClydasxX IUIOMIAAA U
00BEMEBI C MCIIOIB30BAHNEM OIPENEICHHOT0 HHTErpaa

vy 9 PemaTs palUOHAJIBHEIE, MTOKa3aTeIbHEIC,
nmorapu(pMuUYecKre, TPUTOHOMETPUYECKHE ypaBHEHUS,
CBOMMIIMECS K JHHEHHBIM U KBaJpaTHBIM, a TaKKe
AQHAJIOTUYHBIE HEPABEHCTBA U CHCTEMBI

Y 10 Pemats mnpocreiimme KOMOWHATOPHBIE 3aladd
METoIoM 1mepedopa, a TaKkKe C HCIOJIb30BAHHEM
W3BECTHBIX (OpPMYII.

Y 11 Pacno3naBaTe Ha uepTeXXax U MOJIEIAX
MPOCTPAaHCTBEHHBIE (OPMBI, COOTHOCHTH TpPEXMEpHBIC
O0BEKTHI C X OMUCAHHUIMHU, U300pKEHUSIMHU.

Y 12 OmnwucelBaTh B3aUMHOE PACIOIOKEHUE MPSIMBIX U
IIJIOCKOCTEN B IPOCTPAHCTBE.




VY 13 Uzo0paxaTe OCHOBHbIE MHOT'OTPAaHHUKU U KPYTJIbIE
TeNa; BBINOIHATh YEPTEXKHU MO ycIoBHAM 3anad. CTpouTh
npocreime cedeHus Ky0a, MPU3Mbl, MTUPAMHIBL

V14 Pemates IUIaHUMETPUYECKHE M IpocTeiime
CTEPEOMETPUYECKUE 3aa4u Ha HaXOXICHUE
TFCOMETPUYECKAX BEIMYUH ([UIMH, YIJIOB, IUIOLIAJICH,
00beMoB

3Hanue

3 1 3HayeHne MaTeMaTUUECKON HAyKH JUId peleHus 3a/1ad,
BO3HHKAIOIINX B TEOPUU U IMPAKTUKE; MIUPOTY U B TO KE
BpeMsi OrpaHUYECHHOCTh MPUMEHEHHS MAaTeMaTHUYECKHX
METOI0B K aHalu3y U MHCCIENO0BAHUIO IIPOLIECCOB U
SIBIICHUH B IPUPOJIC M OOIIECTBE.

3 2 3HayeHHe MPaKTUKA U BOIPOCOB, BO3HUKAIOIIMX B
camoii Marematuke s (OPMHPOBAHUS U Pa3BUTHUS
MaTeMaTU4YecKOoW HayKH; HCTOPUIO pa3BUTHS IOHATHUSA
qucia, CO3JaHUs MaTeMaTU4YeCKOro aHaJu3a,
BO3HWKHOBEHHMSI U Pa3BUTHSI TEOMETPHUH.

3 3 VYHuBepcadbHBIH XapakTep 3aKOHOB JIOTHKH
MaTeMaTHYECKHX PACCYyKACHUH, WX MPUMEHHMOCTh BO
BCeX 00JIACTSAX YEIOBEUECKON ESITEIbHOCTH.

3 4 BepoATHOCTHBII XapakTep pa3IMYHBIX MPOIECCOB
OKPYXaIoLIEero Mupa.

3 5 OcHOBHBIE MaTeMaTHYECKHWE TEPMUHBI M TIOHATHS,
(dhopMyJIbl anreOpsl U TEOMETPHH.

3 6 OmnpeneneHust NEHCTBUTEILHOTO YUCTA, a0COTIOTHOM
u OTHOCUTEJIBHON NIOIPEIHOCTH MIPUOTMKEHU;
MPAKTUYECKUE TPUEMBI BBIYUCICHUN C MPUOIMKEHHBIMH
JTAHHBIMHU.

3 7 OnpeneneHust KOPHSI HATYypaIbHOU CTEIEHHU M3 YHCiIa U
CBOICTBA  KOpHI, CTEMEHM C  palliOHAIBHBIMHU
IMOKa3aTeIsIMH H ee CBOMCTBA, CTeneHn c
JEUCTBUTEIHLHBIMU  TIOKa3aTeSIMU W €€  CBOMCTBA,
jgorapuma uKcIa, CBOMCTBA Jiorapu()MoOB, OCHOBHOE
JorapuMIIecKoe TOXJIECTBO, JIECSITUIHBIC u
HaTypaJbHbIE JOTapru(MBL

3 8 OCHOBHEBIE MIOHATHS CTEPEOMETPHH

3 9 Omnpenenennst u (QOpPMYyNIBI YHCITA IEPECTAHOBOK,
pasMernieHuii, couetanuii, popmyny 6mHoma HeroToHa.

3 10 Ompenenenus BeKTopa, NEHCTBHIA Hall BEKTOPAMH,
CBOMCTBa  JIGWUCTBUW  Haa  BEKTOpaMH,  IOHATHUE
NPSIMOYT'OJIbHOM I€KapTOBOM CHUCTEMBl KOOpPAUHAT Ha
TJIOCKOCTH U B TIPOCTPAHCTBE

3 11 OcHoBHBIE (OPMYIBI TPUTOHOMETPUU, ITOHATHUS
00paTHBIX TPUTOHOMETPUUYECKUX (PYHKITHI.

3 12 Omnpenenenne 9uCIOBON (QYHKINH, CITOCOOBI 3aaHNUA,
MIPOCTENIITIe mpeoOpazoBaHUs rpadukoB
(hyHKIMHA, cBOicTBa (QyHKIIMK, OOpaTHOH (yHKIHH, ee
rpaduxk.

®poHTaNbHBIN
0TIpoc;
WHIUBUTy aTbHBIN
orpoc.
[TpakTuueckas
pabora

JduddepennupoBaHHbIi
3ayer
(1 cemectp),
9K3aMeH
(2 cemecTtp)

3 130mnpenencHue MHOTOrpaHHUKA, €r0 TOBEPXHOCTH,
MOHSTHE NPABUIBHOTO MHOTOIpaHHHUKA

3 14Ompenenenue Tena BpallleHUsT W IOBEPXHOCTH
BpalleHus

3 15 Onpenenenne mnepBooOpa3HOW, OIpeneIcHUE
HEOIIPENENEHHOT0 MHTErpalia U €ro CBOWCTBA, (POPMYIIBI

g hepeHITnpPOBaHHBIH
3ayer
(1 cemecrtp),
IK3aMeH
(2 cemectp)




WHTETrpUpOBaHMUS, CIOCOOBI BBIYHCIICHUS
HEOIpenenéHHOro UHTErpana, olIpezieICHHUE
OIIpENIENIEHHOr0 MHTErpaja, ero FreOMeTpUIYeCKUi CMBICI U
CBOICTBA, CHoco0bI BBIYHCIIEHUS TIoIa el
KPUBOJIIMHEHHBIX Tpameuuid ¢ MOMOIIBIO ONpPEeAEeTIeHHOTO
WHTerpana,, olpeieNieHue IIPOU3BOJHOM, ee
TrEOMETPUYCCKUA ¥ (U3MYECKHH CMBICH, MpaBHJIa U
dopmynsl muddepenupoBannus (QyHKINH, ONpenereHue
BTOPOM ITPOU3BOJIHOM,.

3 16 IlonsTHs 00BEMA TEOMETPHUUECKOrO TeNa, (GOPMYIIbI
JJIs1 BIYUCIICHUA O6’béMOB TCOMETPUUCCKUX TEI, IJIoMaan
MTOBEPXHOCTH F€OMETPUYECKOro Tena

3 17 Omnpenenenue BepOSTHOCTH, ONpeeNeHIe caydaitHon
BEIIMYMHBI U €€ (QYHKIMH pacHpeneleHusl, OnpeneieHus
CYMMBI COOBITHI, TPOM3BEJCHUSI COOBITHH, YCIOBHOM
BEPOSTHOCTH, (OPMYITUPOBKH U  (QOPMYNIBI  TeOpeMm
CJIOJKEHHUSI U YMHOYKEHHSI BEPOATHOCTEH.

3 18 Crioco0#b! penieHnii U ypaBHEHHH 1 HEpaBEHCTB




1.4. PacnpeneJieHre TUIIOB OLIEHOYHBIX CPEICTB IO 3JIEeMEHTAM 3HAHUI U YMeHUH TeKyllero KOHTPOJIA

Coaep:xanue  y4yeOHOro T KOHTPOJILHOTO 3a/IaHUSI

MaTepuaJa 1mo nporpamMmme

Y YIYVYIVIV|IVIYVIVIVIVIVIVIVIYV Y| 3|3 |3 |3 (3 (3|3]3

1(12|3|4|5|6 |7 (89|11 (121|112 |34 |5|6]|7]|S8 1111111 1|1
01 (2|3 ]| 4

Tema 1 Beenenue 313 [3
Tema 2 Pa3zputue noHATHS O 5 5 |5
qrcie
Tema 3 KopHu, crenenu u 5 |5 5) 5 5
JorapuQmsl
Tema 4 IpsiMble ¥ MIIOCKOCTH 5 |5 5
B ITPOCTPAHCTBE
Tema 5 KomOuHaTtoprka 5
Tema 6 Koopaunate! u 5) 5 5
BEKTOPBI
Tema 7 OcHOBBI 5 5
TPUTOHOMETPHH
Tema 8 OyHkumm 1 X 5 5
CBOMCTBA U rpaduKu
Tema 9 MHOTOTrpaHHUKH U 5 |5 5 5
KpYTJIbIC Tella
Tema 10 Havana 5 |5 |5 5
MaTEeMaTUYeCKOTO aHAIHN3a
Tema 11 MHTerpai u ero 5 5
MIPUMCHEHHE
Tema 11 DnemeHTsl TEOpUU 515
BEPOSITHOCTH. DIIEMEHTHI 5
MaTEeMAaTUYECKOM CTAaTHCTUKH.
Tema 12 YpaBHeHus u 5
HEPaBEHCTBA.




1.5. Pacnpeueneﬂne THUIIOB OLI€HOYHBIX CPEACTB 110 3JIEMEHTaAM 3HAHUH U yMeHI/Iﬁ KOHTPOJJIMPYEMBIX Ha HpOMe)l(yTO‘lHOﬁ arrecranuun

Coaep:xanue  y4yeOHOro T KOHTPOJILHOTO 3a/IaHUSI
MaTepHaJia 1o NporpamMme

Y YIVIVIVIV|IVIVIVIY|IVIY|IVY| Y| 3|33 3|3|3]|3 3 3133 (33
1123 (4(5|6 |78/ 9|11 |11|1|1|2|{3/4|5]|6]|7 8 9 /10| 11
01123 ]| 4 2|3

[N
[N

Tema 1 Beenenue

Tema 2 Pa3Burue noHITHS O 1, 1,
ucIe 6 6

(BN

Tema 3 KopHu, crenenu u 1, |1, 1,
Jorapu@msl 6 |6 6

or|lopr
or|lopr

(B

Tema 4 Ilpsimbie U TUIOCKOCTH
B IIPOCTPAHCTBE 6

Tema 5 KomOunaropuka

Tema 6 KoopauHatsl u
BEKTOPBI

!4
[3XY
.!A
[3XY
.!A

Tema 7 OcHOBEI
TPUTOHOMETPHH 6

[3XY

Tema 8 OyHKIMH 1 UX 1,
CBOICTBA U TpadUKH 6

DO

Tema 9 MHOrorpaHHUKHM 1 6 6 |6
KpYyIJble Tella

Tema 10 Hauana 6 6
MAaTEMAaTUYECKOTO aHAIN3a 6 |6

Tema 11 Wurerpain u ero 6 6
NpUMEHEHHUE

Tema 11 DnemeHTh TEOpUU 6 6|6 |6 6
BEPOSTHOCTH. DJIEMEHTBI
MaTeMaTHYeCKOM CTATHCTHKHU.

Tema 12 YpaBHenus u 6 6 6
HEPABEHCTBA.

H
-
-
-
-

(BN




2. CIEHU®UKALUA OHEHOYHBIX CPEJCTB

2.1Ha3unauyenue

Crnenmdukanueii ycTaHaBIMBAIOTCS TpPeOOBaHUS K COJEPKAHUIO M O(GOPMIICHHIO
BapHAHTOB OIICHOYHOTO CPEJCTBA: MIPaKTH4YecKas padoTa.

[IpakTudeckass pabora npenHazHaueHa Uil TEKYIIETO KOHTPOJS M OLEHKM 3HAHUU WU
YMEHHUM CTYIEHTOB IO IporpaMMe y4eOHOM AucuMILIMHBI «MaremaTuka: ajnredpa U Hadaia
MaTeMaTHYeCKOr0 aHaiu3a; reoMerpus 1o crnennanbHocTd: 38.02.01 DOkoHOMHKA W
OyXranTepckuil y4er (1o OTpacisiM).

KOHTHHTeHT aTTeCTyeMBbIX: CTYJeHTHI 1 Kypca Ha 0a3e OCHOBHOTO O0IIero 00pa3oBaHMs.

2.3 ®opMa U yCIIOBHUS aTTECTAIMH: TEKYIIUH KOHTPOJb MPOXOJUT B BUJE BBIIOJTHEHHUS
3aJlaHUuM PaKTUYECKON paboThI

[TpoMexyTOUHBI KOHTPOJb MPOBOAUTCS B (opme muddepenipoBanHoro 3auyera (1
CEMECTp) M dK3aMeHa (2 ceMecTp) IO 3aBEpIICHHI0 OCBOCHHS y4eOHOTO Marepuana y4eOHOM
JTMCUUTUIAHBL, TIPU TTOJIOKUTENBHBIX Pe3yabTaTax TEKYIIeTO KOHTPOJIS.

2.4 Bpemsi BBITIOJTHEHHUS

MOJATrOTOBKA 5 MUH;
BBITIOJTHCHHE 2 yac 50 muH;
odopmileHHe U caada S MWH.

BCETO 3 gac 0 MMH.

2.5. Pexomenayemas nureparypa Uisi pa3paOOTKH OIIEHOYHBIX CPEICTB W IMOIATOTOBKH
o0yJaromuxcst K aTTeCTaIlHH.

O6ecnieueHne TUCIUIUIMHBI Y9eOHBIMH M3TAaHUSIMU

KHnroo6ecrneueHHOCTh
bubnuorpaduueckoe onucanue U3IaHUS OcHoBHas1/ KO1-BO. K3
(aBTOp, 3arjaBue, BUJI, MECTO M I'OJT U3JIaHUS, JONOHUTENbHAS | "o "7 DneKTpoHHbBIC
KOJI. CTP. uTeparypa : €CypChI

p.) paryp CIIGIDy  Peeyp

bammakos, M. U. SEC
Matemaruka. — Mocksa : KnoPyc, 2019 . - 394 OCH L
; Yo BOOK.u.

boromomnos, H. B.

AnreOpa ¥ HavaJsia aHajIu3a : YueOHoe mocooue
Jlist CITO / boromosioB H. B. — DnexTpoH. naH. OCH ObC KOpaiir .
— Mocksa : U3parensctBo FOpaiit, 2019 .— 240
C.

boromonos, H. B.

[IpakTHyeckue 3aHATHs 0 MaTeMaTHUKe B 2 .
UYacts 1 : yueGHOe mocobue / H. B. boromonos. OCH OBC KOpaiit
— 11-e uzn., nepepad. u gon. — Mocksa :
M3narensctBo FOpaiit, 2019. — 326 c.

boromonos, H. B.
[TpakTU4eckue 3aHATHs 0 MaTEMaTHKE B 2 .
Hacts 2 : YuebHoe mocobue / boromomnos H. B.

— 11-e u3n., mep. u A0 .— DIEKTPOH. AaH. — ocH bt HOpaity
Mocksa : U3narensctBo FOpaiit, 2019 .— 251¢

— (ITpodeccronanpHoe oOpa3oBaHue) .

JamasH, A.A. JIOII ' ObC
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http://www.book.ru/book/929528
http://www.book.ru/book/929528
https://www.biblio-online.ru/bcode/428057
https://www.biblio-online.ru/bcode/434366
https://www.biblio-online.ru/bcode/434367
http://znanium.com/go.php?id=967862

Matemaruka : YueOHUK .— 3, HCTIp. U JOT. — ZNANIUM
Mocksa : OOO "HayuyHo-U31aT€nbCKUN HEHTP

NHOPA-M", 2018 .— 544 c.

Kpemep, H. 111 J011 ObC IOpaiit
MaremaTHKa Ui KoJuiemke : YuebHnoe mocodue

Jlnst CITO / Kpemep H. 111, Koncrantunosa O.

['., ®puaman M. H. ; nox pea. Kpemepa H.III. —

10-e u3., mep. u 101 .— DIIEKTPOH. JaH. —

Mocksa : FOpaiit, 2019 .— 346 ¢ .—

(ITpodeccuonanbHoe 006pa3oBaHue).

Jlopodeena, A.B. JIOTI OBbC O0paiit

Matemartuka. COOpHUK 337124 : YueOHo-
npaktuueckoe nocodue s CITO / Jopodeera
A. B. — 2-e u3n1. — DinekTpoH. gaH. — MocKBa :
M3narensctBo IOpaiit, 2019 .— 176¢ .

2.6. lHTEepHET pecypchr:

http://knowledge.allbest.ru/programming
http://www.bibliofond.ru/view.aspx?id=532505

http://geodesy-book.narod.ru/

http://teacher.dn-ua.com/old_version/excel/Laba3/part3.htm
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https://www.biblio-online.ru/bcode/445990
https://www.biblio-online.ru/bcode/426506
http://knowledge.allbest.ru/programming
http://www.bibliofond.ru/view.aspx?id=532505
http://geodesy-book.narod.ru/

3. BAPUAHTBI OUEHOYHBIX CPEJICTB

3aganus 1J1s NPOBeACHUS TEKYIIEero KOHTPOJIA
Pa3nen Pa3zBurTHe mMoHATHA 0 YHCIIE

HpaKTI/I'leCKaH paﬁoTa «Pa3BuTHE NOHSATHSA 0 YHCIE)

1 BapuanT
1. 3anumurte 4YUCIO B CTAHJAPTHOM BHJIE:
a)730000000; 6)0,0000025;
8)0,24 *107; r)75,2%10",
2. [IpencraBbTe OOBIKHOBEHHYIO APOOb B BUJIE AECATUYHON MEPUOANUECKOM IpoOH:
13, 35
a) 15" ) 111
3. Brruuciure:
I8+ +i% 422 -,
4, Haitaure conpsix€HHOE YUCIIO KOMIUIEKCHOMY YUCITY:
z=4 +5i.
5. OOparuTte YnUCThIC TEPHOTUICCKUEC NECATUIHBIC TPOOH B OOBIKHOBCHHBIE:
a) 0,42); ©6) 0,(513).
6. OO0parute cMemaHnHbIe IEPUOINYECKUEC JECATUIHBIC TPpOoOU B OOBIKHOBEHHBIC IPOOHU:

a) 0,027); ©6) 0,0(01).
7. Hanusl uncna  Z1= - 1 +3 i, Z,= 4 + 5i. Berunciure:
a) MOJIyJIM YUCEN Z1 U Zy,
0) cyMMy uucen Z; | Zy;
B) PA3HOCTh 4HCEII Z1 U Z2;
') MPOU3BEACHUE YUCeN Z1 U Zy.
8. IlocTpoiiTe KOMITJIEKCHBIE YKMCiia B KOOPAMHATHOM IJIOCKOCTH:
z1=-1+3i, z,=4 +5i.
12,8:0,64+3,05:0,05

8g:li—l
3 9

9. Haiinure 3HaueHue 1poou:

2 BapMaHT

1. 3anummure 4ncIiio B CTaHJapTHOM BHU/JE:

a) 37000000; 6)0,00000052;
B) 0,42%10™; r)52,7%10°.

2. IIpencraBbTe OOBIKHOBEHHYIO IpO0b B BUJIE IECSITUYHOM MEPHOANYECKON APOOH:
3 95

0 11 g 333
3. Beraucaure:

2i% +i% +i%0 4% 4%,

12



4. HaiimuTe conpspKEHHOE YUCIIO KOMIJIEKCHOMY YHCIY:

z=4 -7i.

5. O0paruTe YUCThIC IEPHOIMICCKUE JCCATUUHBIC IPOOH B OOBIKHOBEHHBIC:
a) 0,(72); ©) 0,(918).

6. OOpartuTe cMemanHble TEPUOJMUECKUE TECATUIHbIE JPOOU B OOBIKHOBEHHBIE IPOOH:
a) 0,3(6); 6) 0,11(6).

7. Hansel uncna  Z3= - 3 +51, Z,= 4 -7i. Beruucnmure:

a) MOJIyJIM YUCEN Z1 U Z7

0) cyMMy d4HUCel Z1 U Zy;

B) PA3HOCTh 4HCEIl Z1 U Z2;

I) IPOU3BEACHUE YUCEN Z1 U Zo.

8. TlocTpoiiTe KOMIIEKCHBIE YUCIIa B KOOPJMHATHOM TJIOCKOCTHU:

Z1= -3+ 5i, z,=4 -7i.

9. Haiigure 3HaueHune npoou: 2034:9-(5,39-7,39)

3.7 1
14 9 3
3amanusa bamier [Tpumeuanue
1,2, 3,4 8 Kaxxnprit mpaBubpHBI 0TBET 1 Oayn
56,7 18 Kaxxnprit mpaBunbHBIN 0TBET 2 Oaymia
8,9 9 Kaxxp1it mpaBuiIbHBINA OTBET 3 Oaiia

Kpurepun oueHku U 1IKAJIA epeBoa 0a/UI0B B OTMETKHU

OTMeTKa Yucio 6a,1710B, HEO0X0AUMOE 151
MOJy4YeHHsI OTMETKH
« 5» (OTIMYHO) 33-35
« 4 (xoporo) 27— 32
« 3» (YIOBJIETBOPHUTEIHHO) 18 — 26
« 2 « (HEeYIOBIIETBOPUTEIHHO) MeHee 18

OT1BeThl K padore «Pa3BuTHE NOHATHS 0 YHCIIE)

3amaHue Bapmuanrt 1 Bapuanr 2
1 a) 7,3*102 6) 2,5*10':; a) 3,7*10?5; 6) 5,2*10‘76;
B) 2,4*10™;, 1) 7,52*10". B) 4,2*107; r) 5,27*10°.
2 a) 0,8(6); 0) 0,(315). a) 0,(27); 6) 0,(285).
3 -2 -2
4 7 — 4 —5j Z =4+7i
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1)

14 19 8 34
5 — 0) —. — 0) —.
Y33 ) 33 T ) 37
3 1 11 7
6 — 0) —. s 0) — .
) 110 ) 990 Y30 ) 50
a) |z,|=+10; |z,| =45 a) |z,|=+/34 |z,]=+65 6)1-
7 6)3+8i; B)-5-2i; 1) -20+ |2i; B) -7+12i; 1)23-1i.
7i.
1= - 3+5i
y
. y
z;=-1+3i
c
- AN IR
8 11 I I I —>
=4t vol {1y x,
K =4 -7i
9 16,2 -147,6

Paznen . Kopuu, crenenu u jiorapugmbl

IIpakTnyeckas pabora

Al. YrpocTuth BBIpOKEHUE W HAWUTH X:

10; 2) -1; 3)-10; 4)0.

A2.Haiigute KOpeHb ypaBHEHUS
1) 11; 2)1; 3) -10; 4) %

«KopHu, crenenu u jorapupmbi»

1 BapuanT
lgx=1g8+2Ig5-1g10 -1lg2

log »(3x +1) =3

A3. YkaxuTe NpoMeXyTOK, KOTOPOMY IPUHAJUICKUT KOPEHb YPaBHEHUS

logs (4—-x)+logs2=1

1)(-3;-1);2)(0;2);3)[2,3];4)[4;8].
A4. Haiimure cymmy kopreii ypasuenns log,; X° = log, (9x — 20)

1)-13; 2)-5; 3)5; 4)0.

AS. Pemrure HepaBeHCTBO logs(4—2x) =1

1) (-0;0,51;2) (-0;2];3) [2;+00);

4)[ 0,5+ 00).

B1. Pemure HepaBeHcTBO logs(3x+2) = log; (x—1)

1)(1;+00); 2)(-@;—% 1;3) [ -1,5; —%]; 4) petieHuit HeT.

B2. Pemute nHepasenctso l0g, (6—-3x) >-1

9
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1)

1) (-10; +o0); 2) (-0; -10); 3) (-1; 2); 4) (-0,1; 20 ).
C. Haiigute 4uncio LEnbIX OTPULATENIBHBIX PEHIEHUH  HepaBeHCTBa
lg(x+5) < 2-1g2
1)5; 2)4; 3) 10; 4) HY OJTHOTO.

2 BapuaHT
Al. Yopoctuth Bbipaxkenue u Hauth x: lgx=1g12-1g3+ 2Ig7 -Igl4
14; 2) -1; 3)-10; 4)0.
A2 Haiinute kopenb ypaBHeHus log s(2x -4) =2
1) 11; 2)14,5; 3) -10; 4) %

A3. YkaxuTe MpoMeKyTOK, KOTOPOMY NMPHHAIICKUT KOPEHb YpaBHEHHUS
logo,4 (5 - 2x) - 10g0‘4 2=1
1) (-0;-2);2) [-2;11:3) [ 1;2]:4) (25 +o0).
A4. Haiinute cymmy KopHe#t ypaBHenus Ig (4x—3) =21g x
1) - 2; 2) 4; 3) -4, 4) 2.
AS. Pemnre HepaBeHctBo logg (5 —2x) > 1
1) (-0; -1,5); 2) (-10; 2,5); 3) (2,5; + 0); 4) (-10; + o0).

B1. Pemure HepaBeHCTBO log 1 (4x-2) <log 1 (3x +1)
3 3

1)(3;+);2)( -oo;—% 1;3)[-1,5; —% ]; 4) perieHn HeET.

B2. Pemute HepaBenctBo l0g, (1-1,4%x) <-1
3

1) (0,5; +00); z)<-oo;—§); 3)(142); 4)(057).

C. Haiigute Yucio MHeablX  pemicHWi  HepaBeHcTBa logs (x -2) < 1
1)5; 2)4; 3) 6eckoHeuyHO MHOTO; 4) HU OJTHOTO.
Kputepun oueHku padoThbl

3aganusa banaer [Ipumeuanue

Al — A5 5 Kaxnp1it npaBuibHBIN OTBET 1 Oayn

B1 -B2 4 Kaxxp1it mpaBuiibHBIN OTBET 2 Oaiia

3 Kaxip1it mpaBuiIbHBINA OTBET 3 Oaiia

MaxkcumanbHbli 0at 3a paboty — 12 6as/ioB

Il kaJsia nepeBoga 6aJ1J10B B OTMETKHU

OrMmerka Yucio 621108, He0OX0AUMOE ISl OJTYYeHHSI OTMETKH
« 5» (0TIM4HO) 12-11
« 4» (xoporo) 10-9
« 3» (yIOBJIETBOPUTEIILHO) 8-7
« 2 « (HEYJOBJIETBOPUTENBHO) MeHee 7
OtBeTsI
1 Bapuanr 2 Bapuant
Al [1)10 1) 14
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A2 |4 % 2) 14,5

A3 | x =2;[231(3) x =21 (2, + ) (4)

A4 |x1 =4; x, =5 4+5=9; (4) x1 =1, x, =3; 1+3=4;(2)
A5 |o0;0,5] (1) ;- 1,5) (1)

Bl |, +o) (1) 3, +0) (1)

pp |FECEAO vem-2)Q

Cl |xe (-5;45], x=-4;-3;-2;-1.(2) x e (2;7], x=-3;4;5;6;7. (1)

Pazgen IIpsiMble M VIOCKOCTH B MIPOCTPAHCTBE
HpaKTI/I‘IeCKaﬂ paﬁoTa «HpﬂMbIe U IIJIOCKOCTH B MIPOCTPAHCTBE».

1 BapuanT

Yposens A.
1.Hanucate 0003HaUeHHE TPSIMBIX.
2.Hanucate 0003Ha4€HHE OTPE3KOB.
3.HamucaTts 0003HaUEHUE YIIIOB.
4. HanucaTth 0003Ha4Y€HHE IIOCKOCTEH.
5.CKOJIBKO TJIOCKOCTEW MOYKHO MTPOBECTH YEpPe3 OJIHY MPSAMYIO?
6.CKOJIBKO TIJIOCKOCTEN MOKHO MPOBECTHU YEPE3 JBE MapaUIeIbHbIEC MPSIMbIE?
7.CKOJIBKO TIJIOCKOCTEN MOKHO MPOBECTH YEPE3 JBE MEPECECKAIOIINECS MPSIMBbIE?
8. CKOJIBKO TJIOCKOCTEH MOYKHO MTPOBECTH YEPE3 JABE CKPEIIUBAIOIINECS MTPAMbIE?
9. Ilpsimble a u 6 mapayienbHBl TIPsMOH ¢. Kak pacmosiokeHbl MeX 1y cO00i nmpsMbie a U 87
10./IBe mI0CKOCTH MapauIeIbHBI OJHOM TipsiMoil. [TapauienbHbI T OHU MEXTy CO00M?
11.ITmockocth a Il B, a X y= a, p X y= 6 UTO MOXKHO CKa3aTh O MPSIMBIX @ U 67

12.V tpeyroyibHUKa OCHOBaHKE paBHO 18 cM. Uemy paBHa cpeaHss JIMHUSA TPEYrojbHUKA?

13.CropoHbl OCHOBaHUA Tparneiuu paBHbl 12cm u 7cMm. UeMy paBHA CpeHsIsl TUHUS Tpanenuu?

14.Y nanHOTO 4eThIPEXYroJbHUKA MPOTHBOIOJIOKHBIE CTOPOHBI PABHBI U MapajlieibHBbI.
Jwuaronanu paBubl 15¢M u 13 cm. SIBIISIETCS JTM YETHIPEXYTOJIBHUK MPSIMOYTOJIbHUKOM?

Yposensn B.

15. Touku K, M, P, T He nexat B ogHOM miuockoctH. Moryr nu npsmeie KM u PT
nepecekarbesa? OTBET 00OCHOBATh.

16. CxemaTnyHO M300pa3uTh INIOCKOCTh @ B BUJE MapajuieiorpaMMma. BHe ee mocTpouTsb
oTpe3ok AB, HEe MmapajenbHbii eil. Yepes koHIbI oTpe3ka AB u ero cepenuny M npoBecTu
napajuieJbHbIe IpsIMble, TEpEeceKarouue MIOCKOCTh ¢ B Toukax A1, B1u M1. Halitn jyuny
orpeska MM, eciu A4:1=13 M, BB1="7 M.

Yposens C.

17. HaHBI JABC IMMAapaJUICIIBHBIC IINIOCKOCTU M HC JICXKalllasd MCXKIY HUMHU TOYKa P. I[Be
MpsAMBIC, ITPOXOAAININE YCPE3 TOUKY PHepeCCKaIOT OMMKHIOI K TOYKE P INIOCKOCTH B
Toukax A1 W A, a JaTbHIO B TOYKax Bi u B, cooTBeTCTBeHHO. Haliaure MHYy OoTpes3ka
B1B; , ecau A1Ao=6cMm u PA:A1B1=3:2.
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HpaKTH‘leCKaﬂ p360Ta «HpﬂMLIe U IIJIOCKOCTHU B MIPOCTPAHCTBE.

2 BapuaHT
YpoBenn A.
1.Hanucars 0603HaYeHNHE TIIOCKOCTEH.
2.Hanucarp 0003Ha4eHUE MPSMBIX.
3.HanucaTts 0003Hau€HUE YIIIOB.
4.Ha3oBute OCHOBHBbIE (DUTYpPbl B MPOCTPAHCTBE.
5.CKOJBKO TJIOCKOCTEN MOXKHO MPOBECTU Yepe3 TPU TOUKHU?
6.Moryr nu npsmMas M IJIOCKOCTh MMETh JBE OOLIUE TOYKHU?
7.CKOJIBKO IUIOCKOCTE MOXKHO MPOBECTH YEpe3 NPSIMYI0 U HE JISKAIIYl0 Ha HEW TOUKy?
8. CKOJIbKO MOXKET OBITh OOMIMX TOYEK Yy MPSMOM U IJIOCKOCTH?
9. Bcerna nm yepe3 JBe MapajjiesibHbIE MPSIMbIE MOYKHO IMPOBECTH IUIOCKOCTbH?
10.BepHo 711, 4TO TIOCKOCTH TapaJlielbHBI, €CITU TpsiMasi, JieKallas B OJHOM IUIOCKOCTH,
napajiebHa JPYroi TIIOCKOCTH??
11.ITnockocte o || B, mpsMas M JIEKUT B IUIOCKOCTH o. BepHo 1m, yTo mpsimas m
napajuiefibHa Ijockoctu [?
12.V TpeyrosbHuka ocHOBaHuE paBHO 10 cMm. Uemy paBHa cpeiHss IMHUS TPEyroJbHUKA?
13.CTopoHBI OCHOBaHUA Tpaneuuu paBHel 13cm u 4cm. UeMy paBHa CpeHsIs IMHUS Tpaneuun?
14.BepHo nu, 4TO €CIM JABE CTOPOHBI TPEYrOJbHHUKA MAPAIIIEIbHBI IIJIOCKOCTH 0O, TO U TPEThA
CTOpPOHA TPEYroJbHHUKA NapajuieibHa IMJIOCKOCTH o7

Yposens B.

15. [Ipsmeie EN u KM He nexar B omHo# miockoctu. Moryr nmu mipsimeie EM - 11 NK
nepecekatbcs OTBET 00OCHOBATh.

16. CxeMaTnyHO M300pa3uTh INIOCKOCTh ¢ B BHJIE NapajuiesiorpaMma. BHe ee mocTpouTh
oTpe3ok AB, He mapamnenbHbIi eil. Uepes kKoHIbl oTpeska AB u ero cepennny M mpoBecTu
MapajiebHbIE MPsAMbIE, MEePECeKarolNe MIIOCKOCTh ¢ B TOYKaxX A1, By u M1. Haittn pyinny
orpeska MM, , ecin A4:=3 M, BB1=17 m.

Yposens C.

17. lanbl JBe mapajijiejbHbIE IJIOCKOCTH W HE Jiexalas MeXAy HUMH Touka P. JIge
MpsIMBIE, TPOXOJAIINE Yepe3 TOUKy P mepecekaroT ONMKHIO K TOYKe P IUIOCKOCTh B

Toukax A1 u Ay, a NAJIBHIO B TOYKax Bj U Bz cooTBeTcTBeHHO. Haliiure minHy OTpes3ka
B1B; , ecau A142=10cMm u PA1:A1B1=2: 3.

Kpurepuu onenkn padorbl

3agaHusg bamel [Ipumeuanue
1-14 14 Kaxxpit npaBuibHBIN OTBET 1 Oayn
15-16 4 Kaxplii mpaBMIIbHBIN OTBET 2 Oasuia
17 3 Kaxaplii mpaBIIIbHBIN OTBET 3 Oanna

MaxkcumManbHbIi 0ani 3a padoty — 21 6aJwua

IIIkana nepesoaa 0a/1J10B B OTMETKH

OrMmerka Yucno 6an10B, He0OX0AUMOE 1151 OJTYYEeHHS OTMETKHU
« 5» (0TIM4HO) 21-20
« 4y (xoporo) 19 - 17
« 3» (yIOBJIETBOPUTEIHHO) 16 - 15
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‘ « 2 « (HEeYIOBIIETBOPUTEIHHO) ‘

menee 15

OTBeTHBI K paﬁoTe «HpHMbIe ! IIJIOCKOCTH B IPOCTPAHCTBE».

1 Bapuaunr 2 Bapuant
1 AB, a,b a, 5, (4BC),..
2 AB, CD,.. AB, ab
3 ZABC, £0,q, 1, ZABC, £0,q, 1,
4 a, B, (ABC),.. TOYKa, MPsiMasi, INIOCKOCTh
S) HUCKOJIBKO OJIHY
6 OJTHY HET
7 OJIHY OJIHY
8 HHU OJIHOM OJIHY, MHOTO, HH OJTHOM
9 MapaJuIeIIbHO Ja
10 " Ja, ¥ HET HET
11 allb na
12 9 cMm S5cMm
13 9,5cm 8,5 cm
14 HET na
15 KM ckpemuBaercs ¢ PT EM cxpenmuBaetcst ¢ NK
16 10 cm 10 c™m
17 10 cm 25 cm

Paznen KomOunaTopuka

IIpakTnyeckas padora «KomOuHaTopukay.

1 Bapmuanrt

1.CroapkumMu CHOCO6aMI/I MOJXHO COCTAaBUTDb pPACIIMCAHUEC OJHOI'O y‘IC6HOFO JHS U3 5 Pa3JIUIHBbIX
ypoxos? 1) 30 2) 100 3) 120 4) 5

2. B 9«b» knacce 32 yuanuxcs. CKOJIBKHUMH cIIocO0aMu MOXHO ¢(hOpMUPOBATH KOMaHy U3 4
YeNoBeK ISl yUacTHsl B MaTeMaTHUeCKON omummuae?

1) 128 2) 35960 3) 36 4)46788

3. CKOJBKO CYHIECTBYET PA3IMYHbIX JIBy3HAUHBIX YHUCEI, B 3AIIUCH KOTOPBIX MOXKHO
HCIIO0b30BaTh UGpHI 1, 2, 3, 4, 5, 6, ecrii upbI B YKCIIe TOKHBI OBITh Pa3TMYHBIMU ?

1) 102) 60 3) 20 4) 30
4. Beruucnuts: 6! -5! 1) 600 2) 300 3) 1 4) 1000

5. Peruth OTHOCUTENBHO N ypaBHEHHUE: Phip /Pn=12 1)8 2)9 3)7 4)2

6. bpocarot Tpu MmoHeThl. KakoBa BEpOsITHOCTH TOTO, YTO BBINAAYT ABA OpJia M OJIHA peIiKa’?
1)0,1 2) 0,5 3) 0,125 4) 0,625

7. B neHexxHo-BemieBol notepee Ha 1000000 6muneto pasbirpsiBaercs 1200 BemeBsix u 800

JACHCKHBIX BBIHFpBImeﬁ. Kakosa BCPOATHOCTDH BLII/IFpLIHIa?
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1) 0,02 2) 0,00012 3) 0,0008 4) 0,002

IIpakTuyeckas padora « KomOuHaATOpUKA.

2 BapMaHT

1.CKOJIBKO pa3iMyYHBIX MATU3HAYHBIX YUCEII MOKHO COCTaBUTH U3 udp 1, 2, 3, 4, 57

1) 100 2)30 3)5 4) 120

2. Umerores IMOMUIOPEI, OI'ypUbl, JIYK. CKOJIBKO PA3JIMYHBIX CAJIAaTOB MOKHO NPUTOTOBHUTDL, CCIIN

B Ka)K[IpIi cayar JOJHKHO BXOJUTH 2 Pa3JIMYHbIX BUJIA OBOLIEH?
1)32)6 3)2 4)1

3. CxoJibkUMH crioco0amu U3 9 y4eOHBIX TPEIMETOB MOYXKHO COCTaBUTh PacliCaHue y4eOHOTo
IHS 13 6 pa3IMYHBIX YPOKOB.

1) 10000 2) 60480 3) 56 4) 39450
4. Beruucnure: 6!+ 4!
1)544 2) 103) 30 4) 744

5. Pemuth oTHOCHTEBHO N ypaBHeHue :1/ Pny= 20/ Pnp, 1)2 2)4 3)12 4)7

6. bpocatoT nBa urpanbHBIX KyOnKka. KakoBa BeposSTHOCTh TOTO, YTO BBITIATYT JIBE YETHBIC
udper?

1) 0,25 2)0,0625 3) 0,5 4) 0,125

7". B KOp3HHE JeKaT IPHObI, Cper KOTOPEIX 10% 6erbix i 40% pobknx. KakoBa BeposTHOCTH
TOTO, YTO BBIOpPAHHBIN TPpUO OCIIBIN UM PHIKHIA?

1) 0,5 2) 0,4 3) 0,04 4)0,8

Kpurepun ouenku

OTMmeTKa «3» «4» «5»
| gacte 4 3ana”us 4 3ana”us 4 3ana”us
Il ygactp 1 3amanue 2 3a7aHUs

*
3a BCPHO BBIIIOJIHCHHOC 3a/1aHNC 7 Y4YCHUK I10JIY4aCT
JAOIIOJITHUTCIIBHYHO OTMETKY

OtBeTnl
Bapuanr 1
Ne 3agaHus 1 2 3 4 5 6 7
Ne oTBera 3 2 4 1 4 3 4
Bapuanr 2
Ne 3agaHus 1 2 3 4 5 6 7
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Ne oTBeTa 4 1 2 4 4 1 1

Pasnen KoopaumHaThl 1 BeKTOPHBI
IIpakTnueckas padora «KoopauHaThl U BEKTOPBHD».

1 BapuanT
Yposens A.
3anoyiHUTEe NMPOMYCKH.
1. BekTopoM Ha IJIOCKOCTH HA3bIBAETCA ...

2. Bektop uzo0paxaercs ...
3. Monynem BeKTOpa Ha3bIBaeTcs ...
4. JIBa BEKTOpa B MPOCTPAHCTBE HA3BIBAOTCS TPOTHUBOIIOJIOKHO HAIIPABJICHHBIMHU, €CIIH ...
5. IIpy yMHOKE€HHH BEKTOpPA HA YUCIIO ...
6. JIBa BEeKTOpa CUMTAIOTCS PAaBHBIMH, €CIIH ...
7.HyneBol BEKTOpP KOJUIMHEAPEH ........ BEKTODY.
Yposens B.
8. Haiinute koopAuHATHI BEKTOpa 2 eom A(5;-1;3) m B(2;-2;4).
9.J1aHbI BEKTOPBI 2 f3;1; -2} u - f1;4; -3} Haﬁz[me‘;:_ :}‘

10.Jaasr Touku A (0;0;2) uB (1;1;-2). Ha ocu OV maiimure touky M ( 0; y; 0),
paBHOynIanéHHyo oT Touek A u B. Touka O — Havasio KoopauHar.
Yposens C.

11. SIBASFOTCS JI BEKTOPBI 2 ™ E KOLTUHedDHBIMU  ecoim A(5;-1:3) , B(2;-2:4), C(3;:1; -
2),E(6;1;1)?

2 BapMaHT

Yposens A.

3anoJiHUTE NPOMYCKH.
1. BekTopoM B IpoCTpaHCTBE HA3bIBACTCA ...

. BexTop o603Hauaercs ...

. JlImHOM BEKTOpa HA3BIBAETCA ...

2
3
4, Z[Ba BCKTOpa B IPOCTPAHCTBC HA3BIBAKOTCA O AMHAKOBO HAIIPABJIICHHBIMH, €CJIH ...
5. Z[J'IH TOTO, YTOOBI CJI0KUTH ABa BEKTOPA, HY>KHO ...

6. Hy.]'ICBLIM BCKTOPOM HAa3bIBACTCA ...

7. Z[Ba BCKTOPA HA3bIBAKOTCSA KOJUIMHCAPHBIMU, €CJIH ...

Yposens B.
8.Haiigute koopIuHATH BEKTOPA —,ecmm C(6;3;-2) u D(2;4;-5).

9.J1aHbl BEKTOpBI — {5; —1; 2} u P {3;2; -4} Haﬁnnm‘—}_ ﬁ‘
il = &

10. Hanbr Touku A ( 0;-2;0) uB (1;2;-1). Ha ocu OZ wnaiigure touky M ( 0; 0; 2),
paBHOyHan€HHyl0  oT Touek A u B. Touka O — Ha4yano KOopauHaT.

20



11. SBnstoTCA M BEKTOPBI E U

Yposens C.

4

oy CORMUHEADHEIMU ecmn C(55-1;3) M(25-2:4), A(13-2:3)n

B(-5;-4;5)?
Kpurtepuu oneHku
3aganus baner [Tpumeuyanue
1-7 7 Kaxxnpiit mpaBusibHbIl oTBeT 1 Gain
8-10 6 Kax b1l mpaBusIbHBIN 0TBET 2 Oajuia
11 3 Kaxxp1ii mpaBuiibHbIN oTBET 3 Oansa

MakcumanbHbii 0amt 3a padoty — 16 6aJuioB

IlIkana nepeBoaa 0a/1J10B B OTMETKHU

OrMmerka Ymncio 0215108, He0OX0AUMOE 11 OJYYeHHS OTMETKHU
« 5» (OTIMYHO) 16 - 15
« 4y (xoporo) 14 - 13
« 3» (YIOBJIETBOPHUTEILHO) 12-10
« 2 « (HEYIOBIIETBOPUTEIIHHO) menee 10
OTBeTHI
1 Bapuaunr 2 BapuaHnt

1 HaNpaBJIEHHBIA OTPE30K HaIpaBJIEHHBIA OTPE30K

2 a,— a,—>

3 JUTMHA BEKTOPa JUIMHA OTpe3Ka

4 KOJUTMHEApHbI W WX HAIpPaBJICHUS HE WX HalpaBJICHUs COBIAIAIOT

COBIIAJIAIOT
g |HaOTO YHCIIO YMHOKAIOTCS KOOPMHATHI CJIOKUTH X KOOPIUHATHI
BEKTOpa
5 OHH COHAIPABJICHbI W UX JJTUHBI BEKTOp, Y KOTOPOTO HA4ai0 ¥ KOHEIl
paBHBI COBIMAJIAIOT
7 JTr000MY OHU JIS)KAT Ha apaJUICIIbHBIX MM Ha OJTHON
MPAMOit

8 AB={-3-11} CD={-4;1,-3}

9 |2b-c :{5;—2;—1},‘2b —c‘=«/30 a —2b ={—1;—5;10},‘ a - 2b‘z«/126

10 M (0; 1; 0) M (0; 0; -1)

11 HE KOJUTMHEAPHBI KOJUIMHEAPHBI

Paszgen OCHOBBI TPMTOHOMETPUH

IIpakTnueckas padora «OCHOBBI TPUTOHOMETPHI.
1 BapuanT

Al. Beruucaure: Sin 30°
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1)0,5:; 2) 1; 3)?

; 4)%-

11
A2. Ha kaxoM u3 uepTexeii n306paxés rpadux gyrkun y = COS(X + E)

\ NIEEVAY \ A -
o —351[\ 2 —25:{/—1{ —1511\ T —US:{/U o 'n\ po1 :I/ZJ: z ‘Jl\ 3 ::/J ‘( T ﬂ\\ZSﬂJ‘{ i _ﬂ\im ‘U/ " ln\ﬂj{ T 3“\{,‘4
)4 ) )4 )4
Puc 1 Puc 2
/_‘\ /] \ P\ \ i N N N
n 35 \Q:\ Zy 15 \{_435}/0 0fn \kl 9/211 2.5n \SKB}/ ﬂ‘ ﬂj_){ . ﬂ\ ﬂ)l-o a0 \{ﬂ){ b M\ﬂj{ s
Puc 3 Puc 4

A3.Haiinute 3HaueHue Beipakenus: 2sin 30°+6 cos 60° - 3ctg 30° + 9 tg 30°

1)4; 2) -4 3)6; 4) 42
A 4. YrpocTtute, UCTIOJB3Ys (OPMYJIIbI TPUBEACHHUS: COS(7t-0)-COS(2m-01)+COoS*a
1) 2cos’a;  2)1; 3)0; 4)2sina.

AS. TToctpoiite rpaduk (yHkuuu Yy = 3SiNX U yKaXuTe 00IACTh ONMpEAeIeHUs
n o0nacTh 3HaYEHUU (YHKIUU.
A6. Onpenenure 3HaK BeIpaskeHus: Sinl110°-cos 110°

1) +; 2)-; 3)0; 4) HET BEPHOTO OTBETA.

B. [Ilo 3amanHOMY 3HaUY€HUIO TPUTOHOMETPUUYECKOIN (PYHKIIMH, HAUTE 3HAUCHUE
. T
ctg a, ecnm sin 0=0,8 u E< o <T.

C. JlokaXuTe TOXIECTBO:

2sin® «
tgo - (coSs® o —sin® o)

=tg2a

2 BapuaHT

Al. Beryucaure: cos 30°

22



1)0,5; 2) 1; 3)?; 4)@.

17
A2. Ha kaxoM 13 yepTexeil H306paxéH rpadux Gpysxumn y = COSKX — E)

N AN AY AN
\ \ \ \ , LT N N, /TN RN
x —3fn \dn —2511/—:: “tln Y= 43511/0 ofx \hk 111/2:1 2kx 3 ‘.r:/ s -“\\2511_/--( -1fsn —ﬂ\QSﬂ}/ ofx ln\ﬂj{ 2k 3::\{
) )’ )4 )i
Puc 1 Puc 2
N AN\ PN A~ I\ RN paER N AN PAERN /|
% —af5n \{_—ny,—'n —t]sn \{-——05}/0 obx \kl.}/Zn 2kx \sn\\_s.}/ 7;&511){ ] o —W\Sﬂ)( ofn © \Q\.'n_)i( 1hn 2:;\{1:}{ 3k

Puc 3 Puc 4

A3.Haiinute 3HaucHue BeipakeHus: 2 €0S 30°- 6 sin 30° - ctg 30° + 9 tg 45°

14 2) -4 3)6; 4) 442
A 4. YrpocTure, HCIOb3ys (JOpMYJIbl IPUBEICHHUA: sin (n-a)~cos(% - 0)+C0S%a
1) 2cos?a;  2)1; 3)0; 4)2sina.

AS. TToctporite rpaduk (yakuum y = 1+ COSX U yKaXuTe 00JacTh OMpenecHUus u

MHOXECTBO 3HA4YCHUH (YHKIIUU.
A6. Onpeenure 3HaK BeIpakeHus: Sin100°- cos 100°.

1)+ 2) -; 3)0; 4)HET BEpHOI'O OTBETA.

B. Ilo 3aganHOMY 3HaU€HUIO TPUTOHOMETPHUUYECKON (HYHKIIMU, HAliAuTe 3HaYeHue g a,
/4
eciu CoS o= 0,8 u E< a<T

C. Jlokaxxute TOXKIECTBO:

2cos’ o -tgax
sin® ¢ — cos? «

= - 192

Kpurepun onenkn

3ananus ‘ bamel | [Tpumeuanue
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Al — A6 6 Kaxxp1il npaBmiibHbIN oTBeT | Gamn
B 2 Kasxpiii mpaBWIIbHEI OTBET 2 Oasuia
C 3 Kasxpiii mpaBWIIbHEIN OTBET 3 Oayuia

MaxkcumanbHbIi 0a 3a padoty — 11 6assioB

Illkana nepeBoaa 0a/1J10B B OTMETKHU

OrMmerka Yucio 6217108, He0OX0AUMOE 171 OJTYYeHHSI OTMETKHU
« 5» (0TINYHO) 11-10
« 4» (xopomio) 9-8
« 3» (YIOBJIETBOPHUTEIHHO) 7-6
« 2 « (HEYJJOBIIETBOPHUTEIHHO) MeHee 6
OTtBeThI
1 Bapuanr 2 Bapuant
Al 1) 0,5 3 ﬁ
2
A2 | puc4 puc 2
A3 |1)4 3)6
A4 |3)0 2)1
A5 |ye[-3;3] e [0; 2]
A6
3 3
4 4
Hcnonszyem hopmyssl IBOWHOTO yriia Hcnionszyem hopmysisl TBOMHOTO yria

Pa3znen @®yHkuuu u rpapuku

IIpakTuyeckass padora «DyHKIHU U TPaPUKN».

1 BapuanT
A1l. Kakoii u3 rpadukoB, n300pakeHHbIX Ha pucyHkax 1) —4) 3amaer QyHKIUH

D)

A o
3 8
b y‘L
j <
A) 1). B) 2). B) 3). I) 4).

24



A2. Haiinute oOnacts onpeaeneHust pyHkuuu Y =+/4x—1

A) X>2; b)x<2; B)xz%;l“) x<2.
A3.Tlo rpadpuxky  ¢yukuuu Yy = f(X) 7
YKQKUTE 5 //
a) 00JIacTh orpenencHus PYHKINN; N
0) Hynmu QyHKIUU; 1, \
B) IIPOMEXKYTKH  TIOCTOSHHOTO  3HaKa / 1 \
GbyHKINY; 4 B/ 1 1 2 3 N
r) TOYKK MaKCHMymMa ¥ MHHHMyMa
byHKIINH; -
1) IPOMEXYTKH MOHOTOHHOCTH; 5
€) HauoOoJbIIIee " HaWMEHbIIIEe

3HaueHus (PyHKIUY;
) 0051aCTh 3HAUEHUN (DYHKIIMHU.
A4.Cpenu 3ajaHHBIX PYHKIUN YKaKUTE

YETHBIC .
1) y:2X2; 2) y=\/;; 3) y=5x;
A) 1)u 3); b) 1); B) 3).

2x+1
x(x-1)

B. Haiinure obnacts onpeneneHus GyHKIun y =

C. Iloctpoiite rpadpuk pyHKIUU Y = X>—4x +3 u YKa)XUTE €€ CBONCTBA.

2 BapHMaHT
Al. Kakoii u3 rpaduxoB, n300pakeHHbIX Ha pUCyHKax 1) —4), 3amaeT GyHKIHIO?

¥
D ¥ A/ 2

AN

>

X

L g e
/

A)1). b) 2). B) 3). I) 4).
1
A2. Hatigure 001acTh onpeaeacHus KIuu Y =
p dyH 5 3x
A) x>3; b) x<3; B) x>3; I x<1/3.
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. To rpaduxy dyrkiwm y = f(X) ykaxwure: Y
a) oOmacTh onpeneneHust GpyHKIUu;
0) Hynu YHKIUY;

B) IPOMEXYTKH IIOCTOSIHHOTO 3HaKa

GbyHKINY;

') TOYKH MaKCUMyMa U MHHUMYMa
GbyHKIIY; )

1) IPOMEKYTKA MOHOTOHHOCTH; \

¢) HanOoJIpIIIee M HAUMEHBIIICE \
3HA4YeHUs PYHKINH;

) o0acTh 3HaUCHUH (HYHKIINH.

[ ol N O ¢ VR N )

A4. Cpenu 3a1aHHBIX QYHKIMM YKaXKUTE HEUYETHBIE.

1) y=2x5 2 y=2: 3 y-5x
X
A) 1)u3); b) 2); B) 2) u 3); I 3).
2
B. Haiigure obnacts onpenenenus QyHKIUN Y = 2(+ XS) .
X(X—

C. Ilocrpoiite rpaduk GyHKIUN Y = X—2x+1m YKaXXUTE €€ CBOMCTBA.

Kpurepumu ouenku

Samanus baniasr [Ipumeyanue
Al - A4 10 Kaxxnp1it npaBuibHBIN 0TBET 1 Gayn
B 2 Kaxxp1it mpaBuibHBINA OTBET 2 Oaiia
C 3 Kaxxp1it mpaBuiibHBINA OTBET 3 Oaiia

MakcumanbHbIN 6ast 3a padoTy — 15 6a10B

Il kasa nepeBoaa 60aJ1JI0B B OTMETKHU

OTMeTKa Yucsio 62,1710B, HE00X0AMMOE VISl TOJTYYEHHS] OTMETKHU
« 5» (OTIMYHO) 15-14
« 4y (xoporio) 13-12
« 3» (YIOBJIETBOPUTEIHHO) 11-10
« 2 « (HEeYIOBIIETBOPUTENHHO) menee 10
OTBeThI
1 Bapuanr 2 Bapuant
Al |B)3 A)l
<
A2 |B)x> % B) x<3
a) Xe[—3;5]; 0)-2; 4;8) y> 0 npu a) Xe[—3;4]; 0)-2; 1;8) y> 0 npu
xe(-2;4); y<0mpu xe[-3;2)u(4;5]; | xe[-3,-2)u(L4]; y<0mpu xe(-2;1);
A3 | Dxmax = 0,2; Xmin=1; 1) & T mpm DXmax = 2; Xmin = - 1; 1) ¢ T mpu
e[—3;0]u[l; 2];(1) 4 ipu Xe[—].;Z]u[B;4];(b 4 npu
xe[01]u[2;5]; xe[-3-1]u[23];
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©) Yuans = 0 ¥ wan = - 1 ©) Yuans = 23 Y wan = - 3;
x) ye[-1;6]; x) yel[-3;2];
A4 | B)1 B) 2)u3)
B |x=#0;x#1; xz0;x25;
y=xX—4x+3=(x-2)°-1 y=X —2x+1=(x—1)°
1)xe R; 2) ye[—1;+oo]; 3) dyHKIMs 1)xe R; 2) ye[—0;+oo];3) byHKIHS
obmero Buaa; 4) y > 0 pu obmero Buaa; 4) y > 0 mpu BceX X KpoMe
C | xe(-02)u (3 +0); y <0 npu 1;5) 0 T npu xefl; +0);
Xe(l;3);5)(b T npu Xe[2;+oo); i) 0} i«npn Xe(—oo;l];
mpu xe(-o0;2];

Pazgesn MHOrorpaHHMKHU M KpyIJible TeJa

1 BapuanT
Yposens A.

Al. Kakoii He MOXeT ObITh TTpu3Ma’?

A. Ilpsmoit; b. Haknonnont;  B. IIpaBuibHON; I'. Yceuennoii.
A2. Kakas ¢dopmyna ucronb3dyercs JUid BbIYMCIEHUS oObeMa mpu3Mbl, rae R — paguyc
ocHoBauwus, H — BrIcoTA:

A. %SMH; B. 7R?H : B.S, H: r. %H(S+Sl ; ssl).
A3. HazoBure, kakas purypa He SBJISICTCS IPABHIIBHBIM MHOTOTPAaHHUKOM.

A. Ky0; b. lonekasnp; B. Oxkrasup; I'. ITapannenenunen.
A4. Pe6po ky0Oa paBHO 2 cM. Berauciure cymmy JIJTMH Beex pedep kyoda.

A. 24 cm; b. 48 cm; B. 12 cMm; I'. 60 cm.
AS. ITnomans rpanu kyoa paBHa 16 cm 2 . Belunciure ero 06bem.

A. 24 em®; b.48 cm’; B. 56 cm’; I.64cm’.

A6. CymecTByeT JIM TpU3Ma, Y KOTOPOM TOJIBKO OJHO OOKOBOE peOpo MEepIeHIUKYISIPHO
OCHOBAaHHUIO?

A. Jla; b. Her.

Yposens B.

B7. U3 Bepmmnabl B kBaapara ABCD co cropoHoli 6 CcM K €ro IUIOCKOCTH IIPOBEAEH
nepnenaukynap BK. Haiigute o0vém mupamuapl, ecnin AK =10 cwm.
B8. OCHOBaHHEM MPHU3MBI SBISIETCS MPSAMOYTOJIBHBIA TPEYrONBHHK ¢ OcTpbiM yrimoM 60° 1
KareToM,  MpHIeXallUM K O3TOMY Yray, paBHbIM 9 cwm. Beicora mpusmbel paBHa 10 cm.
Haitigure:
a) 00bEM TPU3MBI;
0) roIaab MOJHOW MOBEPXHOCTH MPHU3MBIL.

Yposens C.

C9. Haiimute 00beM MHOTOIpaHHHKA, H300pa’KEHHOTO Ha PUCYHKE
(Bce MBYyrpaHHBIE yIJIbl MHOTOTPAHHHUKA MPSMBIE). 3
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2 BapuaHT

YpoBenn A.
Al. IIpssMoyroapHbIN Napauieaenunes] — 3To
A. Iupamua; b. ITpu3ma; B. Oxrasup; I'. Terpasmp.
A2. O6bpeM nupamuIp! onpeaessiercs mo popmyne, rae S, - IIomaas ocHoBaHus, H — BeicoTa
R — paguyc.
1 1 ., 2
A. =S, H; b. —72R“H; B. S, H:; I —72R“H .
3 3 3
A3. Anodema — 310
A. O6pazyromias munuHapa; b, Beicota koHyca; B. BricoTa 60Kk0BOIf rpaHu

nupamuael; [, BeicoTa yceueHHOTO KOHYCA.
A4. V3mepeHns npsiMOyroJIbHOTO Napajuiesienunena paBHbl 2 ¢M, 3 ¢M 1 5 cM. Berunciute ero

00BEM.
A. 30 em3; B. 15 cm?;

B.ZOCMZ; I.25cm?.

AS. PeOpo kyba paBHO 2 cM. BerunciuTe miomab NOBEPXHOCTH KyOa.

A. 12 em?; B. 24 cm?; B. 16 cm?; .18 cm?.
A6. CymectByet 11 npu3Ma, umetromias 20 pedep?
A. Jla; b. Her.
Yposens B.
B7. OcHoBaHue mNpsMON TPU3MBI - MNPSIMOYIOJIBHBIA TPEYrOJBHUK C KaTeToOM S5 CM U

runoTeHy3o 13 cm. Beicota npusmel paBHa 10 cm. Haiiaure 00béM NpU3MBL

B8. B nmpaBuibHON 4YeTHIPEXYroabHON MHpaMuie OOKOBBIE TpPaHM HAKIOHEHBI K
0 .
IJIOCKOCTH OCHOBaHusA moj yriom 30, a ocHoBaHue paBHO 6 cM. Haiinure:

a) 00BEM THMPAMHUJIBL;

0) romaab MOJHOW MOBEPXHOCTU MHUPAMUJIBIL. '

Yposens C.
C9. Haiinute 00beM MHOTOTPaHHUKA, N300pa’KEHHOTO HA PUCYHKE

(Bce IBYrpaHHbBIC YIJIbI IPSIMbIE).

2

Kpurepun onenkn

3agaHus bamel [Ipumeuanne
Al — A6 6 Kaxapiii mpaBuIIbHBIH OTBET 1 Gann
B7,B8,C9 9 Kaxaplii mpaBuIIbHBIN OTBET 3 Oasuia
MaxkcumanbHbIi 0ani 3a padoty — 15 0aj1oB

IIIkana nepeBoaa 0a/1710B B OTMETKH

OTMeTKa

Yucao 621108, He0OX0AUMOE ISl MOJTYYEeHHSI OTMETKH

« 5» (oTIM4HO) 15-14
« 4» (xoporo) 13-12
« 3» (yIOBJIIETBOPUTEIHHO) 11-10
« 2 « (HEYJOBJIETBOPUTENBHO) menee 10
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OTBeThI

1 Bapuaunr 2 Bapuant

Al

A2

A3

o |w o |

A4

AS

Q| Q| |41 |w |+

A6 0

B7 300 cM®

B8 |3cm’; 6)1714/3 + 270 ov?; /3 cm®; 6) 244/3 + 36 cm;

C9

Pa3nea Hauana MmaTeMaTH4YeCKOro aHAJIN3a

IIpakTuyeckas padora
1 BapuanT
Yposens A.
Al. Haitzmre f *(4), ecnm f(X) = 4+/x 5.
1) 3; 2)2;  3)-1; 4) 1.
A2. YkaxuTe npon3BoaHyro QyHKmuH ¢(X)=X>+COSX.

3 3
1) 2x+sinx; 2) 2x-sinx;  3) X?+sinx; 4) X?—sinx.

A3. YpaBHeHUe KacaTeabHON K rpaduky pyHKIun Y= B TOYKE ¢ aOCIMCCOM Xg = -3
X

HUMCCT BUA:

1) y=7x+13; 2) y=T7x+15;  3) y=—7x+15; 4) y=—T7x+13.

A4. Teno ABMXETCS TO MPSMOU TaK, YTO PACCTOSIHKME S (B METpax) OT HEro J0 Touku B aroit
NpsAMOii M3MeHsieTcs 110 3akoHy S(t)=3t? —12t+7 (t—Bpems aBIKeHHUA B ceKyHnax). Uepes

CKOJIBKO CCKYH/[ IIOCJIC HavdaJla ABHXKXCHUA MIHOBCHHAA CKOPOCTH TEJIa 6yz[eT paBHa 72 M/C.
1)16;  2)15;  3)14; 4) 13.

Yposensn B.
B5. Ha pucynke n3o0paxén rpaduk mnpou3BoaHON HekoTtopou (yHkiuu Y= f(X),
3a7anHoN Ha poMexyTke ( - 3; 3). Ckosbko Touek Makcumyma umeeT pynkius f(X) Ha aTom
IIPOMEXYTKE?

B6. Haiinure yrioBoil koadduuueHT kacaTeabHON K rpaduky (yHKIUU
y=x"-2x>+3x—-13 Brouke x,=-1.
B7.Haiizmre npomssommbie ¢yukumii:  a) f(x)=(7x+4)°; 6 y=3e" +2sinx.
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Yposens C.
o 2
C8. Haiimute CyMMy TAaHI€HCOB YIVIOB HAKJIOHA KacaTelbHbIX K mapabone Y =X —9 B
TOUKaX IMepeceueHus] mapabojbl ¢ OChIO abcuucc.

2 BapuaHT
Yposens A.
A1. Haitgmre f (16), ecom f(x) = 8+/x - 3.
1) 3; 2)2; 3)-1; 4) 1.
A2. Ykaxure npousoaHyo ¢yakmun g(X)=x>—sinx.

3 3
1) 2Xx+C0SX; 2) 2x—cosx;  3) X?+cosx; 4) X?— COSX.

A3. YpaBHeHue KacaTeabHON K rpaduky QyHKIMU Y=
X+

B TOUYKE C adcIccoi xp = -3

UMeeT BUJL:
1) y=—5x+23; 2) y=—5x+21; 3) y=5x+23; 4) y=5x+21.

A4. Teno ABMXKETCSA NO NMPSMOM TaK, YTO PACCTOSIHHE OT HAYAJIbHOM TOYKH HM3MEHSETCS MO
3aKOHY S(t)=t+0,4t> —6 (M), Tne t—BpeMs IBIDKEHHS B ceKyHax. Haiimmre ckopocTs
Tena 4epe3 10 cekyHn mocie Havyayla JBHKEHUSA .

1) 10; 2)9; 3)8; 4 7.
Yposens B.
B5. Ha pucynke wu300paxén rpaduk Mpou3BoaHON HekoTopoit ¢yHkimu Y= f(X),

3aJaHHON Ha mpoMexyTKe ( - 2; 2). CKOJbKO ToYek MuHuMyma umeeT Gyuknus f(X) Ha sTOM
MPOMEKYTKE?

N e ]

Ertfiseieeces

B6. Haiinure yrioBoii kod(hduIMeHT KacaTeabHOHM, MPOBEACHHOW K Trpaduky
dyrkumn y = X° + 2X* + x> +1 B Touke X, =1.
B7.Haiinute mpousBoaHbie GyHKIUH @ @) f(X) = (4X + 7)3; 6) Yy =X-193X.

Yposens C.
“ 2
C8. Haiiiure cymmy yrioBbIx KOd(pQUIMEHTOB KacaTenbHbIX K mapabone Y =X —4 B
TOYKaX MepecedeHusi mapabosbl ¢ OChlO alCITHCC.

Kpurepun onenku

3amaHus bamnel IIpumeuanue
Al - A4 4 Kaxapiii mpaBuIIbHBIN OTBET 1 Oasn
B5-B7 6 Kaxaplii mpaBIIIbHBIN OTBET 2 Oasuia
C8 3 Kaxaip1ii mpaBWIIbHBIN OTBET 3 Oaina

MaxkcumanbHbIi 0am 3a paboty — 13 6an10B
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IIIkana nepeBoaa 0a/1710B B OTMETKHU

OtMmeTka YucJi0 62,1710, He00X0AUMOe [IJIsl IOJTYy4YeHHs OTMETKH
« 5» (0TIMYHO) 13-12
« 4» (xopomio) 11-10
« 3» (yIOBJIETBOPUTEIHHO) 9-8
« 2 « (HEYJOBJIETBOPHUTEIHHO) MeHee 8
OTBeThI
1 Bapuanr 2 Bapuant

Al |1(4) 1(4)

A2 | 2x—sinx (2) 2x — COSX (2)

A3 |y=7x+15(2) y =5x + 21 (4)

A4 |t=14c(3) V(10) =9 m/c (2)

B5 |1 Touka, Xmax =1,8 A, Xmin=0

B6 | k= -Z 5 k=16

, X
B7 x +4)"; 0)9e™ + 2cosx 2) 12(4x + 7)% 6) tg3x + :
cos” 3X
C8 |tga,=6+(-6)=0 tgo, =4+ (-4)=0

Pa3nen UHTErpas u ero npuMeHeHue

IIpakTuyeckas padora
1 BapuanT
Yposens A.

Al. . Belunucnure HMHTErpal:

a) j‘(sz + X —

2

6)...

1

dx

X3

4)dx;

A2. lna dyakuuu f(X) = 3sin X HaiiguTe: @) MHOKECTBO BCEX IEPBOOOPA3HBIX;

7T

0) nepBooOpa3Hyto, rpaduK KOTOPOU MPOXOAUT dYepe3 TOouky M ( 5 :0)

A3. BeruucnuTe, c/ienaB npeBapuTeIbHO PUCYHOK, IUIOMAAb (UTYpBI, OTPAaHHYCHHOM
muHusmu: ¥y =0,5 xz, y=0,x=2,x=0.
A4, Jlokaxure, uto GyHkius F siBusiercs mepBooOpasHoit s dyHkiuu  f(X) Ha

IIPOMCIKYTKE

(-o0;+w), ecmn F(x) =x°—4,

f(x) = 3x°.

Yposens B

3
BS. Beruncaure unrerpan J.[X2 + (X - 3)2] dx
0

Yposens C.

C6. Haiiure mmomams (GUIypsl, OrpaHHYEHHOH MMHHAMHE y = 6x —x° u y = 2x.
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Al.

a) f@x3—x+5xm;@ 1)
1 —22

A2. JTna yukumu f(X) = 2c0S X Haitmure:

2 BapuaHT
YpoBenn A.

. Berunciiure uHTErpa:

d x
X3

a) MHOYKECTBO BCEX II€pPBOOOpA3HBIX;

7T

0) nmepBooOpa3Hyro, rpadK KOTOPOW MPOXOJHUT  dYepe3 TOouky M ( E ;0)

A3. Boluncnurte, cienaB MpelBapUTeNbHO PUCYHOK, IUIONIaAb (UTYpbI, OTPAaHUYEHHON

JIMHUSAMH

y:2x2,y20,x:3,x20.

A4, Jlokaxwure, uto GyHKus F sBasercs mnepBooOpasnoit mns ¢yaknuu f(X) Ha

npoMexyTke (- oo ;+o), ecmm F(x) = 2x— x4,  f(X) = 2 - 2x.
Yposens B
3
BS. Berunciure nHTETpa I [X2 +(1- X)z] dx
0
Yposens C
C6. Haiimute tutomaap GUTYpel, OTPAaHUYCHHOW JIMHUSAMHU ) = - 6X —xX*u y= -2x

Kpurepun onenkn

3aganusa baniasr [Ipumeuanue
Al - A4 6 Kaxx it npaBuibHBIN 0TBET 1 Gayn
B5 2 Kaxxp1it mpaBuibHBINA OTBET 2 Oaiia
C6 3 Kaxxp1it mpaBuibHBINA OTBET 3 Oaiia

MakcumanbHbIi 0asmt 3a padoty — 11 6aJuioB

IlIkasna nepeBoaa 0aJ1J10B B OTMETKHU

OTMeTKa Yucso 6a,1710B, HE00X0AMMOE IS OJTYYEHUS OTMETKH
« 5» (OTIMYHO) 11-10
« 4y (xopor1o) 9-8
« 3» (YIOBIETBOPUTEIHHO) 7-6
« 2 « (HEeYIOBIICTBOPUTEIHHO) MeHee 6
OTBeTHI
1 Bapuanr 2 Bapuant
3 3
Al | a)4,5;,0) 3 a) 18,5; 0) -3
A2 g) F(x) = - 3cosx + C ; 6)F(x) = - 3cosx + | q) F(x) = 2sinx + C ; 6)F(X) = 2sinx - +/3 .
Sgur = 18 kB.CII.
A3 Sm:%mw. b e
A4 | F(x) sBnsercs nepoobOpasnoii s f (X) | F(X) sBasiercs nepoo6pazHoii s f (X)
B5 |18
2 2
Cé6 105 KB.€q. Sepur = 10§ KB.€]I.
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Pa3gen DiieMeHTHI TEOPUU BEPOATHOCTEH M MATEMATHYECKON CTATHCTUKHU

IIpakTHyeckas padora
1 BapuanT
Yposens A.
Al. JIns KaXJI0TO U3 OMMCAHHBIX COOBITHIA OTIPENIENINTE, KAKIM OHO SIBIISICTCS: HEBO3MOXKHBIM,
JOCTOBEPHBIM HMJIH CITyd9aiHBIM:
1) 3aBTpa OyzeT xopolas noroJa;
2) B sHBape B rOpoJi€ MOMAET CHET;
3) B 12 yacoB B ropojie HIET J0XK b, a yepe3 24 yaca OyAeT CBETHTH COJIHIIC;
4) Ha IeHb POXKJICHUS BaM MOJIAPAT TOBOPSIIETO KPOKOINUIIA;
5) Kpyrias OTIIMYHULA TTOJTYIHUT JBOUKY;
6) KaMeHb, OpOILIEHHBIN B BOJY YTOHET.
A2. Onpenenure Moy, cpenHee apudMeThuyeckoe U pasmax psaa: 5, 6, 11, 11, — 1.
A3. KakoBa BEpOATHOCTb TOTO, YTO 33JyMaHHOE JIBY3HAUHOE YHCJIO JEJIUTCA Ha 3 WIM JEJIUTCS
Ha 2? Omnpenenute BUA COOBITHS.
a) CJI0KEHUE COOBITUH; 0) mpousBeieHue COOBITUH.

A4, Berauciure Cg -C53 —Cg -C f )

AS. Ha cron OpocaroT n1Ba WTpaidbHBIX TeTpadapa (cepblil U O€mnblil), HA TPaHIX KaXI0ro W3
KOTOPBIX TOYKaMH 0003Ha4YeHBI umciia oT 1 70 4. CKOJBKO PA3IMYHBIX IMAp YHCET MOXKET
MOSIBUTHCS Ha TPAHSX 3TUX TETPAdIPOB, COMPUKACAIOIITUXCS C TIOBEPXHOCTHIO CTOIA?

A6. 13 10 mepBhIX HATYpAJIbHBIX YHCET CITyJaitHO BRIOMparoTcs 2 yucia. Beraucnure
BEPOSITHOCTH

CIIEYIOIIUX COOBITHIA:

a) OJTHO M3 BEIOPAHHBIX YKCeN — IBOMKa; 0) 00a 4uMciia HeUYeTHBIE.

Yposens B.

B7. B Opurane 4 xeHuHbl 1 3 My>xunHbl. Cpeii WICHOB OpUrajibl pa3bIrphIBAOTCS 4 Owmiiera B
teatp. KakoBa BepOsITHOCTH TOTO, UTO cpenu obianaTesiell OMIETOB OKaXKeTCs 2 KeHILUHBI U 2
MYXYUHBI?

B8. Ha kaxmoii kapTouke HamwcaHa ojgHa u3 OyKB K, J, M, H, O, I. UeTbIpe KapTOUKH Hayraja
BBIKJIA/IBIBAIOT OJIHY 3a Apyroi B psia. KakoBa BEpOSTHOCTb, YTO IPU BBIKJIAABIBAHUN MTOJTYYUTCS
CJIOBO «KJIOTI»?

Yposens C.
C9. Haiinure BepOATHOCTH TOTO, YTO CIIy4allHBIM 00pa30M BIOpaHHOE ABY3HAYHOE YMCIIO MPU
nexenud Ha 11 maer B octatke 10.

2 BapuaHT
Yposens A.
Al. JIns KaXJI0TO U3 ONUCAHHBIX COOBITHI ONpeNieNnTe, KAKUM OHO SIBJISIETCS: HEBO3MOXKHBIM,

JOCTOBEPHBIM MJIH CIy4aiHBIM:
1) BBl BBIXOJIUTE HA YIUILY, @ HABCTPEUY UJET CIIOH;
2) Bac npuriacar Jierets Ha JIyny;
3) uepernaxa Hay4UTCS TOBOPUTD;
4) BBINAJET KENThIH CHET;
5) BBI HE BBIMUTpAeTe, y4acTBYs B OECIPOUTPHIIIHON JOTepee;
6) nocie yeTBepra Oy/eT MATHUIIA.
A2. Onpenenute MOy, CpefiHEe apruMeTHIecKoe U pasMax psga:15, 4, 12, — 3, 15.
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A3. KakoBa BEpOSATHOCTb TOIO, YTO MEPBOE M3 3aJyMAaHHbIX JBY3HAUHbIX YHCEN AEIUTCS HA 2, a
BTOpOE — fenutcs Ha 57 Onpenenure BU COOBITHUS.
a) CIIOKEHUE COOBITHH; ©0) MPOU3BEACHUE COOBITHIA.

A4. Boruncmure Ag - A7 .

AS. U3 kopoOku, coaepxamieii 8§ MeNKoB pa3InyHbIX IBETOB, ['ena u Tans O6epyT Mo oHOMY MEJIKY.
CKOJIBPKO CYIIECTBYET pa3IM4YHbIX BAPUAHTOB TAKOI'O BHIOOPA IBYX MEJIKOB?
A6. 13 10 mepBbIX HATYpaJIbHBIX YHCEIN CITy4aifHO BEIOMpAtOTCs 2 yncia. BerauciuTe BEpoOsTHOCTH
CJICTYIOIINUX COOBITHI:a) OJTHO U3 BEIOPAHHBIX YMCEN — ¢IMHUIA; 0) 00a urcia YeTHBIC.

Yposens B.

B7. B ypue 6 Oenbix u 4 uepHbiXx mapa. M3 3Toil ypHBI Haygady u3BjieKiIn 5 mapoB. Kakopa
BEPOSITHOCTh TOTO, UTO 2 U3 HUX Oenble, a 3 yepHble?

B8. Ha xaxmoit xaprouke Hamucana oiHa u3 OykB p, C, T, y, J, X. UeTblpe KapTOUYKK Hayraj
BBIKJIAJIBIBAIOT OJTHY 3a Apyroi B psia. KakoBa BEpOSITHOCTD, YTO MPHU BBIKJIAIBIBAHUH TTOTTY YHTCSI

CIIOBO «CTY»?

Yposens C.
C9. Haiigute BeposITHOCT TOTO, UTO CIy4ailHBIM 00pa30oM BBIOpaHHOE JBY3HAUHOE YUCIIO MIPU
nejxenud Ha 13 maer B ocTaTke 5.

Kpurepun ouenku

3aganusa baniaer [Ipumeuanue
Al — A6 6 Kaxx it npaBuibHBIN 0TBET 1 Gayn
B7,B8,C9 9 Kaxxnp1it mpaBuiIbHBIN OTBET 3 Oania

MakcumanbHbIi 0asm 3a padoty — 15 6aJuioB

Il kaJsa nepeBoaa 60aJ1JI0B B OTMETKHU

OTMeTKa Yucso 6a,1710B, HE00X0AMMOE IS OJTYYEHUS OTMETKH
« 5» (OTIMYHO) 15-14
« 4y (xoporio) 13-12
« 3» (YIOBJIETBOPHUTEIHHO) 11-10
« 2 « (HeYIOBIIETBOPUTEIHHO) menee 10
OTBeTHI
1 Bapuanr 2 Bapuant
1) cay4; 2) noctoB; 3) ciayd; 4)HEBO3M; 1) HeB03; 2) ciyd; 3) HeBO3; 4) Cyd;
Al
5) ciyd; 6) TOCTOB. 5) HEBO3; 6) TOCTOB.
A2 Moja paBHa 11; pazmax 12; cp. apud. Moja paBHa 15; pa3max 18; cp. apud. 8,6;
6,4,

A3 a 0

A4 90 21600

A5 16 56
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A6 a) 0,2; 0) 3 a) 0,2; 0) E
9 9
B7 18
35
i 1 1
360 720
0,1
C9 !
90

Pa3genn YpaBHeHUsI U HEPAaBEHCTBA
IIpakTHyeckas padora

1 BapuanT

0,725+ 0,6 +l + E

Al. Berancnure: 1 40 2% -0,25.
0,128-6-~ —0,0345: —
4 25

A2. PemmuTh ypaBHEHUS:

4x-1 3x+2 _

1) 2x* +5x-1=0; 2)3x*=x; 3)
2 4

1.

B1. Pemiuth HepaBeHCTBaA:

2x—-1

1) 4-2x<1-(4x-1); 2)
5—X

>0.

. 2x+5y =15
B2. Pemiuth cucremy ypaBHEHUM: :
X—2y=3

C. Pemite ypaBHEeHUS:
1) 5-(x=1* =3-4x+5%x*; 2)J/x+2=x.

2 BapMaHT

0,425+ 0,9 +l + 11
40 20 1

05.1° _0023: 2 4
5 25

Al. Beruncnure:

A2. PemuTh ypaBHEHHUS:

4x-1 3x+2 _

1) 4x* -=5x-6=0; 2)-3x*=x; 3)
3 6

1;

B1. Pemuts HepaBeHcTBa:

2X+1

21025~ @ +2); 2 T-20.
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X+5y =15

B2. Pemuth cucremy ypaBHEHMIA: .
3X—2y =-6

C. Peunre ypaBHeHuUs:
1) 5-(x+2)* =3-4x+5x*; 2)Jx-11=x.

Kpurepun onenkn

3amanus baner [Tpumeuyanue
Al - A2 4 Kaxxnpiit mpaBusibHbIil oTBeT 1 Gain
B1- B2 6 Kaxx b1 mpaBuibHbIN oTBET 2 Oasuia
C 6 Kaxx it mpaBunbHBIN 0TBET 3 Oayuia

MakcumanbHbIi 6ast 3a padoTy — 16 6a10B

Illkana nepeBoaa 0a/1J10B B OTMETKHU

OtMmerka Ymncio 6215108, He0OX0AUMOeE /ISl IOJTYYeHUsSI OTMETKH
« 5» (OTIMYHO) 16 - 15
« 4y (xoporo) 14 - 13
« 3» (YIOBJIETBOPHUTEILHO) 12-10
« 2 « (HEYIOBIIETBOPUTEIIHHO) menee 10
OTBeTHI
1 Bapuaunr 2 BapuaHnt
Al 1 1
~5+4/33 1 3. 5 1.

A2 1)x1,2=T; 2)0;5; 3) 1,6. 1)2,—2, 2)0,—5, 3) 2.

BI 1) x <-1; 2) x€[0,5;5). 1) x <1;2) xe[-0,5,5)

B2 (5;1) (0; 3)

17
C 1) %; 2) 2. 1) eyt 2) HEeT KOpHEii.
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Bapuantsl 1npdepennupoBannoro 3ayera (1 cemecrp)

Bapuanr |

. a 2 5
1. Haitnure 3nauenue Beipaxkenus 1.| — —D° | mpuma = 5 b= —E, c=0,6.

c
3

2. [IpencraBbTe OOBIKHOBEHHYIO JPOOb ? B BU/JIE IECATUYHON NEPUOANYECKOM 1poOH.

3. Yucno 0,000314 npencraBbTe B CTAaHAAPTHOM BHUJIC.
4. Haiinute npousBenenue uncen a = 5,4 u b = 0,2468101... ¢ TOYHOCTHIO JI0 TECATHIX.

5. Mansl uncna  Z3= - 3 +51, 2,= 4 -7i.
Beruncnure: a) cyMMy 4ucen Zy U Zo;
u Zo.

6. Pemmute ypaBHeHue: v x +2 = 3;

0) pa3HOCTb 4YMCEN Z3 W Zp; B) IPOU3BEJIEHUE YUCEN Z1

7. Pemnte ypaBHenue: 5° = 125;

8. Onpenenure x, ectu 100, X =2 9. Pemnre HepaBeHCTBO:  l0g(X-1)> 3;
log.5
3~ 1 log-0,2
10. logsT
Bapuant |l

1. Haiigute 3HaYeHME BRIpaKEHUS 1: (azf E) pw a = % , b= g ,c=16
C

4

2. IlpencraBbTe OOBIKHOBEHHYIO APOOH 7 B BH/JIC JIECATUYHOMN TIEPHOTUICCKOMN APOOH.

3. Yucno 0,0000271 mpeactaBbTe B CTAaHAAPTHOM BHUJIE.
4. Haiinute nmpousBencaue uncen a = 3,2 u b = 0,02345202...C TOYHOCTBIO 10 COTHIX.
5. Mlanbt uncaa  21=-1+31, Z,=4 + 5i.

BerumcnuTe: a) cyMMy 4ucel Z; | Zy;
Z1 U 2.

6. Pemure ypaBrenue: V12+3x =2

7. Pemmwure ypasuenue: 3* =81; 8.

0) pa3HOCTh 4YHICEIl Z; M Z2;  B) MPOU3BEJACHHUE YHCET

Onpejenure x, eciau |093 x=-1.

9. Pemute HepaBenctBo: logs (5 -2X) < 1;

32

T
OTMeTKa Ywucsi0 6217108, He00X0AMMOE ISl OJIy4eHHs OTMETKHU
« 5» (OTIMYHO) 10
« 4y (xoporio) 9-8
« 3» (yIOBJIETBOPUTEIHHO) 7-6
« 2 « (HEYJOBJIETBOPUTENBHO) MeHee 6
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3a7aHne OTBeTHI OTBeTHI bannsr
I BapuaHT 2BapuaHT
1 2.4, 4/3 ; 1
2 0,428571; 0,571428; 1
3 3,14 -10™%; 2,71 -107; 1
4 1,3; 0,8; 1
5 a)l-2i; 6) -7+12i; |a)3+8i; 6)-5-2i 1
B)23—1. B) -20 + 7i.
6 7; 8 1
3
7 3; 4; 1
8 1/49; 1/3; 1
9 (9; oo) (0;2’5) L
10 0. 4, 1

KommuiekT 3x3aMeHallMOHHBIX 3a1aHuil (2 cemecTp)

Bapmuanr 1.

Oosazamenvhnan yacmep
IIpu BhINOJIHeHNM 3a7aHuil 1-3 3anuIKMTe X0/ PellleHusl U MOJyYeHHbIH OTBeT.

1. (1 6amn) Haitnure kKopeHb ypaBHEHHS 32°>=g1.

2. (1 6amn) Haitnure 3HaYeHHE BBIPpAXKEHUS

log, V13
log, 13

3. (1 6amn) ®nakon mamnyHs crout 160 pyoneit. Kakoe HanbosbIee 9nciio GrakoHOB
MO>KHO KynuTh Ha 1000 pyOsieit Bo BpeMsi pacrpoiaxku, KOT1a CKUIKa coctapisieT 25%7?

IIpu BbINOJIHEeHNH 3aaHNH 4-7 3aNIUIIMTE MOJYy4YeHHbIH OTBET.

4. (1 6ann) Ha pucynke (cMm. HUxKe) u300paxkeH rpaduk GyHKIUY Y = f(X), OIpe/IeTICHHON Ha

uHTepBaie( - 6; 8). Onpenenure KOJTUIECTBO IEITBIX TOUCK, B KOTOPBIX MPOU3BOTHAS
(GYHKIUU TOJIOKUTEIbHA.
5. (1 6amn) Omnpenenute HaUMEHbIIee U HauOoIbIIee 3HAYCHUS (PYHKITHH.
6. (1 6amn) Ipu kakux 3HaueHUsx x, f(x) > 0.

B Fl=

Moy

7. (1 6amn) [Ipu kakux
3HadyeHusx x, f(x) <O0.
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Hp]/I BBLINOJIHEHNH 3aJaHNH 8-12 YKaKUTE X0/ PCIICHUA U 3aIIMIINTE HOJIy‘leHHLIﬁ OTBET.

. . 1
8. (1 6ayn) Haiinure 3HadyeHue sino, €Cy U3BECTHO, YTO COSO. = 3 u o & [ yerBepT.

9. (1 6amn) Pemuts ypaBHEHUE 2005(x+%) =1.
10. (1 6amn) Pemure ypaBaenue 10gs(5 — 5x) = 2logs2.

11. (1 6amr) CrpourenbHOi hupme HYKHO mpruodpectr 50 KyOOMETPOB CTPOUTEIHLHOTO
Opyca y OHOTO M3 TPeX MOCTaBIMKOB. KakoBa HaMMeHbIIasi CTOMMOCTh TaKOW TOKYITKA
C TocTaBKO# (B pyOssix)? LleHbl v ycIIOBUs yKa3aHbl B TAOJIHIIC.

S (Y — Lena 6pycgl Croumocts JlonoyHUTEIbHBIE
(py0. 3a 1m°) JOCTaBKH YCIIOBHS
A 3500 9900 -
[Ipu 3aka3e Ha cymmy OoJIbIIIe
b 4500 7900 150000 py6. mocTaBka O6ecriiaTHO
[Ipu 3aka3e Ha cymmy OoJIbIIIe
B 3600 7900 200000 py6. mocTaBka OecIiIaTHO

12. (1 6amut) B paBHOOGenperHOM Tpeyronbpauke ABC ¢ ocHoBannem AC OokoBast CTOpoHa

7 y
AB paBna 8, a COS A = 7 Haitaure BbICOTY, MPOBENCHHYIO K OCHOBAHHIO.

IIpu BpinosiHeHuu 3aaanuii 13-18 3anumuTe X0 pemieHUs U MOJTyYeHHbI OTBET.
46 +10 ,-6-6

8x+36
X+13

15. (16ann) llpsaMoyronbHBIM TapaJUICICHUIE]] ONUCaH
OKOJIO LMJIMHJPA, paAUYC OCHOBAHUS KOTOPOTO paBeH 2.
O6bem mapasienenunena paseH 16. Haliaure BeicOTy
HWIMH]IPA.

13. (1 6amm)HaiimuTe 3HaUYeHNE BRIPOKCHHS

14. ( 1 6amn)Haiiaure KOpeHb ypaBHEHUSI X =

16. (1 Gamn) Teno aBmKercs 1o 3akoHy S(t) =x° —4x +3.  Omnpemenute, B KAKOH MOMEHT
BPEMEHHU CKOPOCTh OyneT paBHa 4.

2

17. (1 6amn) PemuTts ypaBuenue Sin“ X—2sinx—3=0.

1
18. (1 6ayt) Permure HEpaBEHCTBO 5_X >0,04.

jlonwmumeﬂbmm uacmo

IIpu BhInoHeHnH 3agaHuil 19 - 22 3anummMTe XOJA pelIeHHs M NMOJTYyYeHHBbIH OTBeT.

19.(3 6anna) Haiinute Haubosbliee 3HaueHue GyHkuu Y =12/2 cOSX+12X—37+9 Ha

oTpesKe {0; %} .
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4X—y=2

20.(3 6anma) Pemute cucremy ypaBHeHnﬁ{ :
log,, 3x =log,, (y +1)

21.(3 6anna) PapHoOOUHas Tparmerus ¢ ocHoBanusiMHA 10 cM 1 18 cM 1 BbICOTOM 3 cM
BpaIllaeTCs OKOJI0 MEHBIIIET0 OCHOBaHMs. Haiiure miomaas moBEpXHOCTH Tela
BpALLICHUS.

2

22.(3 6anna) Haiinure perenue ypasHenus COS2X+SINX=C0OS“ X .

VYKaxuTe KOpHU, IPUHAISKALUE OTPEIKY [O;27r].

Bapmuanr 2.

OobsazamenvHas ywacmo
IIpu BhINOIHEHNH 3aaHuil 1-3 3anuIIMTe X0/ pPelIeHusl H MOJTyYeHHbIH 0TBET.

1. (1 6amr) Haiigure Kopers ypauenunst 2 = * = 16.

log, 3/27

2. (1 6amn) Haitaure 3HaYeHHE BBIpAXKEHUS :
log, 27

3. (1 6amn) Terpaap crout 20 pyoseii. Kakoe HanboJipiiee 9MCiIo TaKUX TETPAIeH MOXKHO
Oyznet kynuth Ha 350 pyOieit mocie moHmwKeHus 1eHsl Ha 25 %.

IIpu BbINOJIHEeHNH 3a7aHNH 4-7 3aNIMIINTE MOJY4eHHbIH OTBET.

4. (1 6ann) Ha pucynke (cMm. Hu»ke) n300pakeH rpapuk GyHKIUU Y = f(x), OTpe/ieTICHHON Ha
uatepBane (-7; 7). Onpenenure KOJIUYECTBO IEIBIX TOYEK, B KOTOPBIX MTPOU3BOHAS
(GYHKIIMU  TIOJIOKUTEIbHA.

5. (1 6amr) Onpeaenure HauMEHbIIEe W HAWOOJbIIEe 3HAYCHHS (PYHKITUH.

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

7. (1 6amn) Ilpu kakux 3HaueHusx x, f(x) <O0.

Wy o
¥ = flxl

T IIpu BbIMOJIHEeHUH 3a1aHuii 8-12
YKa:KUTe X0/ pellieHUs] ¥ 3anuIIuTe
MOJIy4YeHHBIH OTBeET.
(1 6amn) Haiigute 3HaueHue COS a, eciu

. 12
U3BECTHO, YTO SiNat= — u a & |
13
YETBEPTH.
9. (1 6amn) Pemuth ypaBHEHUE 25in(x+%):1.
10. (1 6amn) Pemnte ypaBuenue logs( 2 - 2x) = 2logs 4.

11. (1 6amun) CrpoutenbHOl GupMe HyKHO puodpectd 79 KyOOMeTpoB meHoOeToHa Yy
OJIHOTO M3 TpeX MOCTaBUIMKOB. CKOJIbKO MPHUIETCS 3aMJIaTUTh 33 CaMyIO JIEIIEBYIO
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MOKYIKY C JOCTaBKO# (B pyOsix)? LIeHbI ¥ yCIIOBHSI JOCTaBKM IMPHUBEICHBI B TAOJIHIIE.

CTonMOCTh CTOHNMOCTB
JlomoTHUTEIIBHEIC
IMocraBuuk IeHo0eToHa JIOCTaBKH ORI
(py6. 3a 1 M%) (B py6.) Y

A 2650 4400 -

5 3200 5400 [Tpu 3aka3e Ha cymmy Oostbmie 150
000 py6. nocraBka O6ecIIaTHO

3

B 2680 3400 [Ipu 3akaze OGosee 80 M~ mocTaBka

OecmiaTHO
12. (1 6amr) B Tpeyronpanke ABC AC =BC, AB =6, CosA = g . Hatigure BBICOTY CH.

IIpu BeInosiHeHuu 3aganuii 13 - 18 3anuimuTe X0 pelieHUs M MOJYYCHHBbIH OTBET.

355

13. ( 1 6amn)Haiiaure 3HaueHNe BbIpasKeHUS 3\/§+10 .
7X -6
X+2

14. ( 1 6amn)Haiiaure KopeHb ypaBHEHUST X =

15. (16ann) UununHap BOKMCAaH B IPSIMOYTOJIbHBIN Mapajiesenumnes.
Pannyc ocHoBanms mummHapa paBeH 2. O0beM
napaenenumnena pased 80. Halinute BBICOTY LIUIMHIpA.

16. (1 6asmn) Teno aBuxkercs o 3akoHy S(t) = 2x* — x + 1.
Ompenenure, B KAKO MOMEHT BpPEMEHH CKOPOCTH OyneT paBHa 7.

2

17. (1 6amn) Pemuts ypasuenue SiN< X—6sinx =0.

18. (1 6amn) Pemure HepaBeHCTBO SLX >0,125.

ﬂononuumeﬂbmm uyacmo

IIpu BbinosiHeHuu 3aganuii 19 - 22 3anummTe X0/ pelleHHs U MOJyYeHHbIH OTBeT.

19.(3 6anna) Haiinute nHaumenslee 3HayeHne QyHkuuu ¥ — 13x —9sinx+9 yq
T
OTpE3Ke 0; —|.
’ { 2}

3X+y=3

20.(3 6ayuna) Pemmre cucteMy ypaBHEHUI {Iog3 (5x+4y)=log, (y+5)°

21.(3 6anna) PaBHoOGOYHas Tpamnemys ¢ ocHOBaHUsIMU 12 ¢M 1 18 cM 1 BbICOTOM 4 cM
BpaIraeTcs OKoJio 0OJbIero ocHoBaHMs. Haliiure o0bEM Tena BpaleHus.

2

22.(3 6anna) Haiiaute Bce pemieHus ypaBHEHUsS COS2X+SIiN< X=COSX .

Ykaxure KOpHHU, NPUHAJICIKAITUC OTPE3KY [— T ]
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Bapmuanr 3.

Oobsazamenvuas ywacmo

le/l BBLINOJTHEHNH 3aJaHUH 1-3 3anuinmTe XO0/1 peuicHus 1 l'[OJ'Iy‘-lCHHbIﬁ OTBCET.

1. (1 Gamr) Haiinure kopens ypauenus 2> 2° = 16.

2. (1 6amn) Haiinure 3HaueHUE BRIPAKCHUS

[99)

42

2I0923 .

Oyznet kynuTh Ha 750 pybineit mocie noHmwkenus neHsl Ha 10%?

IIpu BbINOJIHEHUH 3aJaHMi 4-7 3aNIUIIIUTE NMOJYYEHHBbIH OTBeT.

I

. (1 6amn) Terpanp crout 40 pyoseii. Kakoe HanboJipiiiee YMCII0 TaKUX TETPAJIEH MOXKHO

. (1 6ann) Ha pucynke (cM. Huxke) u3o00pakeH rpapuk QyHKIUH Y = f(X), OTIpe/IeTIEHHON Ha

untepsaie( - 10; 2). Onpenenure KOJIUYECTBO LENBIX TOUYEK, B KOTOPBIX POU3BOIHAS

(GyHKIMM OTpULIaTEIbHA.

~N O W

¥ = flz)

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

. (1 6amn) Ipu kakux 3HaueHusx x, f(X) < 0.

™y

. (1 6amr) Onpenennte HAUMEHbBIIIEE ¥ HAMOOJIBIIIEE 3HAYCHHS (DYHKITUH.

IIpu Bpino/iHeHnH 3agaHui 8-12 yKkakuTe X0/ pelieHUs M 3aNNIINTe MOJyYeHHbIH 0TBeT.

. . 3
8. (1 6amn) Haiigute 3HaueHue sin o, €CliM U3BECTHO, YTO cos o = — u o & Il yerBepTH.

9. (1 6amn) Pemuts ypaBHEHUE COS(X+%):COS% :

10. (1 6am) Pemrure ypasuenne logs(5 —5x) = logs2 + 1.

11. (1 6ayun) B tabnuie ykazaHsl CpeHUE 1IeHbI (B pyOsIsiX) Ha HEKOTOPbIE OCHOBHBIE
MPOAYKTHI MUTaHM B TpEX ropogax Poccum (mo nanHeIM Ha Havaso 2010 rona)

HanmenoBanue npoaykra bapnayn TBepp IIckoB
[TimennunsIii x11e6 (6aToH) 12 11 11
Mounoxo (1 mutp) 25 26 26
Kaprogens (1 kr) 16 9 14
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Coip (1 xr) 260 240 235

l'oBsiauna (1 xr) 300 280 280

[Moxconneunoe macino (1 utp) 50 38 62

Omnpenenure, B KAKOM M3 3TUX FOPOJ0OB OKAXKETCS CaMbIM JEIIEBBIM CIIEIYIOLUN HAOOP
MpoayKToB:3 Kr KapTodens, 1 Kr ceipa, 3 J1 MOICOTHEYHOTO Maciia. B oTBeT 3anuiuTe
CTOMMOCTb JTAHHOTO Ha0Opa MPOAYKTOB B 3TOM ropo/ie (B pyOIsx).

12. (1 6amun) B tpeyronmsauke ABC AC =BC, AB =10, cosA= % . Haiimure BoicoTy CH.

IIpu BhInoHeHnu 3aganuii 13-18 3anummTe X0/ pelieHUs: M NOJy4YeHHbIH OTBeET.

o 4\/7+2 .42—\/7 .

13. ( 1 6amn)Haiiaure 3HaueHe BHIPAKEHU
9x-3
X+5

14. ( 1 6amn)Haiiaure KopeHb ypaBHEHUST X =

15. (16ann) llpsMoyronbHbIN Hapajienenune]] Oucal OKoJo
LHWIMH]IPA, PalyC OCHOBAHUS U BBICOTA KOTOPOTO PaBHbI
6. Haiinnte 06beM mapaienenumnesna.

16. (1 6amr) Temo ABWKETCS IO TPSIMOHN TaK, YTO PACCTOSIHUE S OT HAYaIbHON TOYKH
2
M3MeHsieTes 1o 3akoHy S = 5t —0,5t° (M), rae t - BpeMs IBMKCHHSI B CEKYH/Iax.
Haitaure ckopocTh Tena yepes 4 ¢ mocie Havyaia ABUKECHHUS.

17. (1 6amn) Pemuts ypaBHenue 25in° Xx—3sinx+1=0.

1

18. (1 6amn) Pemure HepaBeHCTBO 49" < (7))(

Jlonoanumenvnan wacmep
IIpu BhInoJIHeHUM 3aaaHuil 19 - 22 3anummMTe X0/ pelleHUus U MOJYyYeHHbIH OTBeT.

19.(3 6ayna) Haligure HamMmeHbllee 3HavyeHHe QYHKIUU Y =2C0SX+5X+8 Ha

5]
OTpE3Ke 0,7 .

| 2x+y=15
20.(3 6amna) Pemute cucreMy ypaBHEHHIA

x—3y=log, 16

21.(3 6anna) PaBHoOOYHast Tpanenusi ¢ OCHOBaHUAMU 12 ¢cM 1 24 cM U BBICOTOM 8 CM B NEPBBIii
pa3 BpaIllaeTcsi OKOJIO MEHBIIIEr0 OCHOBAHUS, a BO BTOPOH — 0K0J10 OoJbiiero. CpaBHUTE
00BEMBI TeJ BpaIlICHHS.

2

22.(3 6anna) Haiimute pemenue ypapHenus COS2X—SINX=C0S“ X .

VYKaxXuTe KOpHH, IPUHAIJIEKALIIE OTPE3KY [0;27r].

Bapuanr 4.

Oobazamenvuan yacmo
IIpu BhINOIHeHNH 3aJaHuil 1-3 3anuIIKMTEe X0/ pPelIeHUs] U MOJIYy4YeHHbIH O0TBeT.
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1. (1 Gamn) Haiigure kopens ypaBHenus 3 > 2= 9.
84

2. (1 6amn) Haiinute 3HaueHNE BBIPAKEHUS —5|095 7 .

3. (1 6amn) IllapukoBas pydka crout 20 pyoeii. Kakoe HanOobIiee Yuciao TakKuX pydek
MOXHO OyneT KynuTh Ha 500 py0ieii mocine nmoBsieHus eHsl Ha 10%?

IIpu BbINOJIHEHUU 3aaHUl 4-7 3aNUIINTE NOJYYEeHHBIH OTBeET.

4. (1 6ann) Ha pucynke (cMm. HUxKe) n300pakeH rpaguk GyHKIUY Y = f(x), OTpe/IeTIEHHON Ha
untepasie (-1; 12). Onpenennure KOJUYECTBO LENIBIX TOYEK, B KOTOPHIX IPOU3BOIHAS
(GYHKIMM  TOJIOKUTETIbHA.

5. (1 6ann) OnpenenuTe HauMeHbllee M HauOoJbllIee 3HAYEHUS (PYHKLHU.

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

7. (1 6amn) IMpu kakux 3HaveHusx x, f(x) <O0.

L

IIpu BhINOJIHeHUM 3a7aHuil §8-12 ykaskuTe X0/ pelleHUs ¥ 3aNMIINTe MOJyYeHHbI 0TBeT.

o u\ =

. . 5
8. (1 6amr) Halimure 3HaueHue COS a, €CJIM U3BECTHO, YTO SIN o = 13 u o € Il verBepTH.

9. (1 6amn) Pemuth ypaBHEeHUE Sin(X+7z):COS(—%) .
10. (1 6amn) Pemute ypaBuenue lg(x +3) = 2Ig5.

11. (1 6ann) B Tabnuie ykazaHsl cpeiHue LEeHBI (B pyOsix) HA HEKOTOPbIE OCHOBHbBIE
MPOAYKTHI MUTaHU B TpEX ropogax Poccum (o nanHbeM Ha Havano 2010 roaa)

HaumenoBanue npoaykra benropon SpocnaBnb Boponex
[TiennunsIii x1e6 (6aToH) 11 15 14
Mounoxo (1 mutp) 23 26 20
Kaprodens (1 kr) 10 9 13
Crip (1 kr) 205 240 270
l'oBsinuna (1 xr) 240 230 240
[Toaconneunoe macio (1 mutp) 44 58 52

Omnpenenure, B KAKOM U3 3TUX TOPOJOB OKAKETCS CaMbIM JICIIEBBIM CIIeTyIOUIN HaboP
MIPOAYKTOB: 3 JI MOJIOKA, | KT TOBSIAMHBL, 1 J1 HOJICOIHEYHOTO Macia. B oTBeT 3anummuTe
CTOMMOCTbH JJAHHOTO Habopa MPOJAYKTOB B 3TOM Tropojie (B pyossix).
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12. (1 6amn) B tpeyronsauke ABC AC =BC, AB =32, cosA= g . Haiinute BpIcOTY CH.

IIpu BhIno/iHeHnHu 3aganuii 13 - 18 3anumuTe X0 pelieHUs U MOJYYEeHHbI OTBeT.

341 n2-43
13. (1 6amn) Haiigure 3HaueHue BhIpAKESHUS 6I+ -6 v .
o 11x -12
14. (1 6amn) Haiingute kopeHb ypaBHEHHS x=—4 .
X+

15. (16ann) TpsiMOYTOBHBIH MapajuIeNenuIe ] OMUCaH OKOJIO
LWIWHPA, PAJUyC OCHOBAHUS U BBICOTAa KOTOPOTO PaBHHI 1.
Haiigure 06beM napaienenure/a.

16. (1 6amr) Temo nBMWKETCS IO MPSIMOM TaK, YTO PACCTOSIHUE S OT HAYAIBHOU TOYKU
2
u3MeHsieTcs 1o 3akony S =t+ 0,5t° (M), rae t - BpeMsi ABIKEHHS B CEKYH/IaX.
Haiinute ckopocTh Tena yepes 4 ¢ mociie Havana IBHKEHUSI.

17. (1 6amn) Pemuts ypaBHEHHE 2cos” x—cosx—1=0,
o o7lt2x (%)2+x_

18. (1 6amr) Pemure HEpaBeHCTB

ﬂonwmumeﬂbmm uacmo

IIpu BhInOJIHeHUM 3aaaHuil 19 - 22 3anummMTe X0/ pelleHUs U MOJYyYeHHbIH OTBeT.

19.(3 6ayna) Hatinure HanMeHbIee 3HadyeHe PyHKIUA Y =6C0SX+11X+7 Ha oTpeske {0; 3771 :

X+4y =16

20.(3 6ayuta) Pemure cucrem aBHEHUN .
( ) yyp {Iog7 y =log, (4x +4)

21 .(3 6amra) PapHOOOYHAs Tparenusi ¢ OCHOBaHUSAMH 12 ¢cM 1 28 M ¥ BBICOTOM 6 CM B TIEPBBIi
pa3 Bpalaercsi OKOJIO MEHBIIEr0 OCHOBAaHMsI, a BO BTOPOH — OKOJIO OoJbiiero. CpaBHUTE
IJIOLIAIM IOBEPXHOCTEH TeJ BpalCHHUS.

2

22.(3 6anna) Haiigute Bce pemieHus ypaBHeHUS COS2X+SIN“ X+cosx =0.

YkaxuTe KOpHH, IPUHAAJICKAIIIE OTPE3KY [— T, 7z]

IlIkana nepesooa 6a1106 6 ommemKu o NAMUOANILHOU CUCHIEME

Yucno 0amios,
Heo0Xo1uMoe st
Otmetka
MOJIY4YEHUS] OTMETKHU
«3» (YAOBIETBOPUTEIILHO) 9-16
«» (xoportio) 17-21
«5» (OTJIIMYHO) Oonee 21
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OTBeTHBI K 3K3aMeHaAllMOHHOI paﬁoTe

1 Bapuant 2 BapuaHT 3 BapuaHT 4 BapuaHT
1 |x=-1 x =-3 x =12 x =3
2 |05 0,2 14 12
3 8 ¢makoHOB 23 terpaau 20 Terpaneit 22 Terpaau
4 4 TOUKH 6 Touek 5 Touek 5 Touek
5 | Vuas=45; Yuanw = -3,3 | Yuans = 35 Yianu = -3,5 | Yuaus= 4} Yuanu = -3.2 | Yuan6= 3,33 Yuaun = -3
6 |x x €[-2;2]u[6;7) x x €(-L2]u[4;8]
e(-6;-4]u[-2;2]w[6 e(-10;-8]u[-2;2)
7 | x €[-4,-2]U[2;6] x €(-7;-2]u[2;6] x €(-8;-2] x €[2;4]U[8,12)
8 Sina:& cosw:§ sinz=08 cosw:—E
3 3 13
o x=t 2" 2m nez X:(—l)"£—£+7zn,n x=t 2" omne x:(—l)”z—nwzn,nez
3 3 6 2 6 2 6
10 | 0,2 -7 -1 22
11 | 184900 TeIC. PYO. 213750 TeIC. PYO. 381 py0. 352 pyo0.
12 | 6 4 12 12
13 | 256 243 256 216
14 |4u-9 3u2 3ul 4u3
15 |1 5 864 4
16 | 4 cexyHmsI 2 CeKyHIBI Im/c 5 wmlc
17 T Xx=0+m,neZ V4 X=0+27mn;
X=——+2m,ne” X=—+27mn;
2 2 X== 2—7T+ 2mne’Z
x:(—l)”-£+7zn,nez 3
6
18 | x<2 x<1 X<3 7
X>—-—
8
19 | 21 9 10 13
20 |x=1;y=2 x=1,y=0 x=7,y=1 x=0;y=4
21 | 138m cm’ 2247 cm® Ha 256m oM Ha 1921 oM’
22 ju J_rz;O 0;%;3—” J_rz;ir;z
O;E T2 2 2 2

K3aMEHaIlMOHHBII oumner Ne ...

P ACCMOTPCHO Ha 3aCCAaHNN
LIUKJIOBOM KOMHCCHHU

no cnenuanbHocTH: 38.02.01 0011e00pa3zoBaTeNbHbIX
DKOHOMHKA M OyXTaJITepCKuil yder JICLUTUIAH
IIpencenarens:
no qucuuiuinHe: «MaremaTuka: anredpa 1 Havyaja M.IO.TynkyeBa
MaTeMaTH4YeCKOTO aHaIN3a; TEOMETPHS
Kypce: 1 cemectp: 2 «30 » aBrycra 2019 .
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Texct 3aganust Bapuanr 1

[IpenonaBareinb JL.B.Ilexuna
(moymch)
PaccMoTpeno Ha 3aceqanum
DK3aMeHaIMOHHBINA OuieT No ... [IUKIOBOM KOMHCCUH

00111e00pa30BaTEIHLHBIX

o crienransHocTH: 38.02.01 JTUCIUATIINH

DKOHOMMKA U OyXrajaTepCcKUil yuer IIpencenarens:

M.IO.TynkyeBa

o aucHuIuinee: «MareMmartuka: anredpa u Hadasa
MaTEeMaTHYECKOT0 aHAJIN3a; TEOMETPUS

Kypc: 1

«30 » aBrycra 2019 .
cemectp: 2

Tekct 3aganust Bapuant 2

[IpenonaBarenb
(Toymmch)

JI.B.Ilexuna

TeMbl 1OKJIAJI0B:

MaremaTuka B HayKE, TCXHHUKC, DKOHOMUKCE, I/IHd)OpMaHI/IOHHBIX TECXHOJIOTHUAX U

MPAKTUYECKON JIEATEIBLHOCTH 0 TIpodeccun:0yxranrep.

Onenka
IK3aMeHAa

TpeOoBaHMsl K 3HAHUAM

«OMIAUYHO)

OI_IeHKa «OTJIUYHO» BBICTABIIACTCA CTYACHTY, €CIU OH FJ'IY6OKO U IIPOYHO
YCBOMJI HpOFpaMMHBIfI Marcpural, HCYCPIbIBAIOIIC, IMTOCICI0BATCIIbHO, YETKO U
JJOTHYECKH CTpOﬁHO €ro wusjgara€r, yMeEC€T TCECHO YBA3BIBATH TCOPHUIO C
HpaKTHKOﬁ, CBO6OI[HO CIIpaBIACTCA C 3aJadaMM, BOIIpOCaMHU U OPYyIrUMU
BUAAMH TIPUMCHCHHA 3HaHHI>'I, IIpu4eEM HE 3aTpyaAHACTCA C OTBETOM IIpH
BUIOU3MCHCHUU 38.,[[8.HPII>1, HCIIOJIB3YET B OTBCTC MAaTCpUAIT MOHOFp&(l)quCKOfI
JIATCPATYpPbl, IIPaBUIIBHO 000CHOBBIBAET IIPpUHATOC PCIICHUC, BJIAACCT
Pa3SHOCTOPOHHUMHU HABBIKAMHA U ITPHUECMAMHU BBIIIOJIHCHHA IIPAKTUYCCKUX 3a/1a4.

«xopouio»

OI_IeHKa «XOpOoLIO» BBICTABJIACTCA CTYACHTY, €CJIIM OH TBEPAO 3HACT MATCPpUaAJl,
I'paMOTHO H II0 CYHICCTBY MU3JIara€r €ro, HE OOIIYyCKasd CYHICCTBCHHBIX
HETOYHOCTEH B OTBETC Ha BOIIPpOC, IPAaBUJIbHO IPHUMCHACT TCOPCTHYCCKHUC
IMOJIOKCHHUA IIpU PCIICHHUU IIPAKTUYCCKUX BOIPOCOB W 3aJia4d, BJIAZACCT
HeO6XOI[I/IMLIMI/I HaBbIKaMU U IpUEMaMH UX BBITIOJIHCHUS.

«y0081emeo
PUMENbHOY

OI_IeHKa «YHOBJICTBOPUTCIIBHO» BBICTABJIACTCA CTYACHTY, C€CIM OH HMECT
3HAHUSA TOJIBKO OCHOBHOI'O MaT€pHajia, HO HEC YCBOHUII €TI0 ,Z[eTaJ'IefI, AOITYCKacT
HCTOYHOCTH, HCEAOCTATOYHO IIPABUJIBHLIC (I)OpMYJ'II/IpOBKI/I, HapyYIICHUA
JIOTHYECKOM MOCIeA0BATEIbHOCTH B M3JIOKEHHUU nporpaMMHOIo Marepuaja,
HCTBITBIBACT 3aTPYAHCHUA ITPHU BBIIIOJIHCHUHN ITPAKTUYCCKUX pa60T.
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«Hey00e81ema
OpUMENbHOY

OrneHKa «HEYTOBIECTBOPUTEIBHO» BBICTABIIACTCS CTYJAEHTY, KOTOPBIA HE 3HACT
3HAQUUTEJIbHOM YacTU MPOrpaMMHOTO MaTepuala, JOMYyCKaeT CYIIECTBEHHBIE
OMMOKH, HEYBEPEHHO, C  OOJBIIMMHU  3aTPYAHCHUSMH  BBITIOJHSCT
nmpakTuieckue padoTel. Kak mpaBumiio, OILIEHKA «HEYIOBICTBOPUTEIHLHOY
CTaBUTCS CTYyJIEHTaM, KOTOpPbIE HE MOTYT MPOJOJDKUTH OO0ydeHue 0e3
JOTIOJIHUTEIBHBIX 3aHATHI IO COOTBETCTBYIOIICH NUCIMUILIUHE.
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[Tpunoxxenue 1

Komndukarop (mpumepHblii nepedeHb) OLEHOYHBIX CPEICTB JJIsl OLeHKH 3HAHHUIA,

YMEHHUl H YPOBHA C()OPMHPOBAHHOCTH KOMIIETEHIIUI

Ne n/n
Koo
OYEHOUHO2O
cpedcmea

Tun oyenouno2o
cpedcmea

Kpamxkas xapaxmepucmuxa oyenounozo cpeocmea

Ilpeocmasnenue
OYEHOUH020 CPedCmed 6
gonoe

1.

Huddepentn

pOBaHHBIN 3a4eT

CpencTtBo NpOBEpPKHM YMEHMH IPUMEHSTH
IIOJIy4CHHBIC 3HAHUSA JUIs pELIEHUs 3aaad
OIPEJCIICHHOIO THIIA II0 TEME WM PA3ACIy

Kommiekt 3apgaHuit
110 BapraHTaM

Pa3zHoypoBHEBBI
€ yueOHbIe
3a/1auu U
3a/laHus

PaznuuaroT 3agaum v 3a1aHu:

a) PEeTPOYKTUBHOTO YPOBHSI, IO3BOJISIFOIIINE
OIICHUBATh U JUArHOCTHPOBAThH 3HAHNE
dakTuueckoro matepuaia (6a3oBbie
HOHSTHSI, AITOPUTMBI, (DAKThI) U YMEHUE
NPaBUJIHHO MCIIOJIB30BATh CICIIHATbHbIC
TEPMUHBI U TIOHATHS, y3HaBaHHE OOBEKTOB
U3y4eHHs B pPAMKaX OIpPeJeI€HHOTO
paszziena TUCIHTLIIHHEI;

0) pPEeKOHCTPYKTUBHOTO YPOBHS,
MTO3BOJISIOIINE OIIEHUBATH U
JIMAarHOCTUPOBATh YMEHUS CHHTE3UPOBATh,
aHAJIM3UPOBATh, 00001IaTh (PaKTUUECKHI U
TEOPETUYECKUI MaTepHrai ¢
dbopMynupOBaHUEM KOHKPETHBIX BHIBOJIOB,
YCTaHOBJICHHEM NMPUYUHHO-CIIECTBEHHBIX
CBsI3€El;

B) TBOPYECKOTO YPOBHS, TIO3BOJISIOLINE
OIICHUBATh U JUArHOCTUPOBATh YMEHUS,
MHTETPUPOBATH 3HAHUS PA3IUYHBIX
obmacTei.

Kommiekr
Pa3HOYPOBHEBBIX
3a7a4 ¥ 3aJaHnui

Hoxnan,
cOo00IIIEHnE

CaMOCTOSATEILHOM paboThI
CTY/ICHTA, MPEICTABJISIOMINI cobo
nyOIu4YHOE BBICTYIUICHHE o
MIPE/ICTABJICHUIO TOJYYEHHBIX PEe3yJbTaTOB
PEIICHUS OTIPEICIICHHON TEMBI.

[TpoaykT

Tembl JIOKJIaJIOB,
CO00IIEHNI

Tect

CpencTBo KOHTPOJIS, HAIIPAaBJIEHHOE Ha
IPOBEPKY YPOBHS OCBOCHHUS
KOHTPOJIUPYEMOTO TEOPETUYECKOTO U
IPaKTUYECKOI'0 MaTepuaia o
JUJTAKTUYECKUM €IMHUIAM JUCHUIUINHBI
WM npogeccuoHaibHoOro Moayis. Cucrema
CTaHJAPTU3UPOBAHHBIX 33aJaHUH,
II03BOJIAIOIAs aBTOMAaTU3UPOBATh
IPOLEAYPY U3MEPEHUS YPOBHSI 3HAHUN 1
yMeHUuH 00yJarouuxcs

Donn
3aJlaHuH

TCCTOBBIX

[IpaxTruueckue
paboThI
(mpakTHueckoe
3a/IaHHE)

OTo 3amaHus, C IIOMOIIBKO KOTOPBIX Yy
yyamuxcs (GOpMHUPYIOTCS U Pa3BUBAIOTCA
IpaBUJIbHbIE TPAKTHUYECKHE JIeHCTBUS.

Bunbl: 3amanust ast
NPaKTHYECKUX
pabot

DK3aMeH

Bxitoyaer B ce0si mepeyeHb BOIPOCOB IO

YA

KOMIIOHOBKaA
BapHUaHTOB, OMIIETHI
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