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@oH OIEHOUYHBIX CPEICTB MO YyuyeOHOMy mpenmery «MaremaTnkay pa3paboTaH Kak

IIPUIOKEHHE

K paboueil mporpamme

0011e00pa3oBaTeNbLHOM

«MatremaTtukay s IpoecCHoHaIbHBIX 00pa30BaTeNbHBIX OPraHU3alni.

yueOHOMU

JAUCHUITIINHBI

1. INIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O IIPE/IMETA

IIpexmeTHbIC o0yyaromuiica HAyYuTcs: | o0ydaroIMiics MOJTYYUT Pa3nen/Tema
pe3yJbTaThl BO3MOKHOCTb HAYYUTHCHA yueOHOro
OCBOCHHUA npeaMera/Kypca
y4eOHOro
npeaMera/Kypca
MpEIMETHBIE c(hopMUPOBAaHHOCTH BJIAJICHUIO OCHOBHBIMH | AnreOpa, 0OCHOBBI
MIpe/ICTaBICHUM O | HOHATUAMU O IUIOCKUX U | TPUTOHOMETPUH,
MaTeMaTHKe Kak  YacTH | MPOCTPaHCTBEHHBIX Hayaja
MHUPOBOH KYJIbTYpPhl U MECTE | FTEOMETPUUECKUX  (PUrypax, | MaTeMaTH4eCcKOro
MaTeMaTHKU B | MIX OCHOBHBIX CBOWCTBax; | aHaJu3a,
COBPEMEHHOM c(OpMHUPOBAHHOCTH YMEHUS | YpaBHEHUSA U
LMBUJIN3ALIUY, criocobax | pacro3HaBaTh HEpaBEHCTBA,
OTIMCAaHUS SBJIEHUI | TeoMeTpuueckue (urypsl Ha | KOMOMHATOPHKA,
peabHOTO Mupa Ha | yepTexxax, MOJENsAX U B | CTATUCTHKA U
MaTeMaTH4YECKOM SI3bIKE; pealbHOM MHUpE; IPUMEHEHHUE | TeOpus
c(hOpMHUPOBAaHHOCTH M3yYEHHBIX CBOICTB | BEpOSTHOCTEH,
MIpe/ICTaBICHUM 0 | reomMeTpuyYeCcKuX (GUryp U | FeOMETpHsl.
MaTeMaTH4YeCKUX MOHATUSIX | popmyi TUISt pelieHus
Kak BAXHEHIINX | TEOMETPUUYECKUX 3aJad U
MaTeMaTHYeCKUX MOJENsX, | 3aa4 € MPaKTHYECKUM
MO3BOJISIFOIIMX OMKCHIBATh U | COAEPIKAHHUEM;
U3ydaTh pas3Hble Mpolecchl | chOPMUPOBAHHOCTH
U SBIICHUA; TIOHMMaHUE | MPEJICTaBICHUI O Mpoleccax
BO3MO>KHOCTH U SBICHUSX,  HMEIOIIUX
aKCHOMaTHYECKOT0 BEPOSITHOCTHBIA ~ XapakTep,
MOCTPOCHHUS CTaTUCTUYECKUX
MaTeMaTHYECKUX TEOPHIi; 3aKOHOMEPHOCTSIX B
BJIQ/ICHUIO METOJIaMU | pealbHOM MHpE, OCHOBHBIX
JIOKa3aTeNNbCTB U | MIOHATHSIX 3JIeMEHTapHON
QITOPUTMOB pelIeHus, | TeoOpuun BEPOSATHOCTEH;
YyMEHHE MX [PUMEHSATH, | YMEHHM HaXOUTh u
IPOBOAMUTH JIOKA3aTeJbHbBIE | OI[CHUBATh BEPOSTHOCTH
paccyXJeHus B XOJ€ | HACTYIUIEHUsT  COOBITMH B
pelleHus 3a1ay; MPOCTEHIINX MPAKTUYECKUX
BIQJICHUIO  CTAaHJAPTHBIMH | CUTyallUsiX W  OCHOBHBIE
IpHUeMaMH pelLIeHNs | XapaKTepUCTUKH CIy4alHBIX
palMOHATIBHBIX U | BEIUYHH;
UppaLMOHATIBHBIX, BJIAJICHUIO HaBBIKAMHU
II0Ka3aTeNbHbIX, MCIIOJIb30BaHUS TOTOBBIX
CTETICHHBIX, KOMIIBIOTEPHBIX  MPOrpaMm
TPUTOHOMETPUUECKUX IIPY pELICHNN 3a]au.

YpaBHEHMI M HEPaBEHCTB,
UX CHUCTEM; HCIOJIb30BaHUE
TOTOBBIX  KOMITBIOTEPHBIX
[Iporpamm, B TOM 4HCIe s




IIOMCKA IYTH PEIIECHUus U
WJUTFOCTPALIUHT peleHus
YPaBHEHUH U HEPABEHCTB;
c(hOPMUPOBAHHOCTH
MpeCTaBICHUN 00
OCHOBHBIX MOHSTUSIX
MaTE€MaTHYeCKOr0 aHalIu3a
A WX CBOMCTBAX, BJIaJCHHC
YMEHHEM XapaKTepU30BaTh

HOBE/ICHUE GbyHKIHH,
HCTIOJIb30BAHHUE

MOJIydCHHBIX 3HAHWHA  JUIS
ONHCAaHUS WM aHAIM3A

peaTbHBIX 3aBUCUMOCTEM.

JIMYHOCTHBIC

CdopmupoBaHHOCTH

MIpEACTABICHUI 0
MaTeMaTHhKe KaK
YHUBEPCATHHOM SI3BIKE
HayKH, CpencTBe
MOJICJIMPOBAHUS SIBJICHUU U
MPOIIECCOB, 1791 (:0'¢ "

MeTOAax MaTE€MaTHUKH,

MOHUMaHUIO  3HAYUMOCTH
MaTeMaTUKU I HaydHO-
TEXHUYECKOTO  Iporpecca,

c(hOpMHUPOBAHHOCTH
OTHOIIEHHSI K MaTeMaTHUKe
Kak K 9acTh
00111e4€eI0BEYECKON
KYJIbTYPbI qepe3
3HAKOMCTBO C HCTOpHEH
pa3BUTHS MaTeMAaTHUKH,
IBOJIIOLUEH
MaTeMaTHYECKUX UICH;
Pa3BUTHIO JIOTHYECKOTO
MBILIUICHUS,
POCTPAHCTBEHHOTO
BOOOpaXKeHU,
AITOPUTMUYECKOM
KYJIbTYPbl,  KPUTUYHOCTH
MBIIUICHUSI HAa  YPOBHE,
HE00X0IMMOM TSt
Oymymieit
npodeccuoHanbHOM
NEeSITENLHOCTH, TSt

NPOJOJKEHUs 00pa3oBaHUsA
U caM0o00pa30BaHUs;
OBJIAJICHUIO
MaTeMaTUYEeCKUMU
3HaHUSIMH U YMEHMSMH,
HE00X0AMMBIMU B

TOTOBHOCTU U CTIIOCOOHOCTH K
00pa3oBaHUIO, B TOM YHCIIE
caM000pazoBaHUIO, Ha
MPOTSHKEHUM BCEU  JKU3HH;
CO3HATENbHOE OTHOIIECHUE K
HENpephIBHOMY 00pa30BaHUIO
KaK  YCJIOBUIO  YCIIEIIHOW
npoeCCHOHATBHOU u
0O0II1eCTBEHHOHI
NEeSITeNIbHOCTH;

TOTOBHOCTU U CIIOCOOHOCTH K
CaMOCTOSITEIbHOU
TBOPYECKON U OTBETCTBEHHOU
NEeSITeNIbHOCTH;

TOTOBHOCTU K KOJUIEKTMBHOM
paboTe, COTpYyTHUYECTBY CO

CBEPCTHUKAMH B
00pa3oBaTeIbHOM,
00IIeCTBEHHO TMOJIC3HOMH,

y4eOHO-HCCIIeI0BATENBCKOM,
IPOEKTHOW W JAPYTHX BHIAX
NEATENbHOCTH;

OTHOLLIEHHIO K
npoheCCHOHAIBHON
NEeATENHHOCTH KaK
BO3MOYKHOCTH  y4acTHs B
peleHUH JUYHBIX,
OOIIICCTBEHHBIX,
rOCyJIapCTBEHHBIX,
0OIIIeHAIIMOHATLHBIX
npooieM.

Anre0pa,

Havaia
MaTeMaTu4vceCKoro
aHaJm3a,
TEOMETpPHSL.




MOBCEIHEBHOM >KHM3HHU, I
OCBOCHHS CMEXHBIX
€CTECTBEHHO-HAYYHBIX

JUCUUIUIMH ¥ JIUCHMILINH
po(heccHoHaNbHOTO UKJIA,

ULt HOJTyYEHUS
oOpazoBaHusi B 00JIaCTAX,
HE TPEOYIOIUX
yrayoneHHOH
MaTeMaTU4ECKON
IOJITOTOBKH.

METanpeIMEeTHbIE | YMEHHIO  CaMOCTOSITENIBHO | TOTOBHOCTH M CIIOCOOHOCTH K | AnreOpa,
OTIpEe/IeNISTh HENN | CAMOCTOSTEIIEHOU Havaia
JeSITeTPHOCTH U COCTaBIATh | MH(OPMAIIHOHHO- MaTEeMaTHIECKOTO
TUTaHBI NeITeIBHOCTH; | TO3HABATEIHHOMN aHaJm3a,
CaMOCTOSITEIIEHO NeSITeTbHOCTH, BKJTIOYasl | TEOMETPHSL.
OCYIIECTBIISITh, YMEHUE OpPUEHTHPOBATHCS B
KOHTPOJIUPOBATH U | pa3IHYHBIX MCTOYHHUKAX
KOPPEKTHPOBATH UHPOpMALIUK,  KPUTHYECKU
JIeSTEeTBHOCTb; OIICHUBATh u
WCTIOJIH30BAaTh BCE | HHTEPIPETHPOBATH

BO3MOJKHBIE PECYPCBHI IS
JOCTUXKXCHUSA IMOCTABJICHHBIX
neneu Hu peanu3anumn

TUTaHOB NeSTEbHOCTH;
BBIOMpaTh YCTICIIIHBIC
CTpaTeTUH B  Pa3INYHBIX
CUTYyalUsX;

YMEHUIO MPOIYKTHBHO
oOmarscs u
B3aMMO/ICHICTBOBATh B
nporiecce COBMECTHOU
JESITEIbHOCTH, YYHUTHIBATh
TIO3HIINN JIPYrux
YYaCTHHUKOB JIESITEILHOCTH,
3¢ dexTuBHO paspemiaTth
KOH(JIUKTHI,

BJIJICHHIO HaBBIKAMH
NIO3HABATEJIBHOM,  y4eOHO-
UCCIIEIOBATEIIBCKOM u
NPOCKTHON  JESITEIBHOCTH,
HaBBIKAMU paspelieHus
npo0yiieM; CHOCOOHOCTh H
TOTOBHOCTD K
CaMOCTOSITEILBHOMY TOUCKY
METOJIOB pelieHus
TPaKTUIECKUX 3ajad,

NPHUMCHCHUIO Pa3INYHBIX
MECTOAO0OB ITIO3HAHMA.

uH(pOpPMALIMIO, TOIYy4aeMylo
U3 Pa3JINYHBIX HCTOYHHUKOB;
BJIQJICHUIO SI3BIKOBBIMU
CpeICcTBaMHu: YMEHHE SICHO,
JJOTUYHO M TOYHO M3JIarath
CBOIO TOYKY 3peHus,
HCIONL30BaTh  aJeKBaTHBIC
SI3BIKOBBIE CPEJICTBA;
BJIAJICHUIO HaBBIKAMU
MMO3HABATEIIPHOU PeQIICKCUN
KaK OCO3HaHHUS COBEPIIIAEMBbIX
JIEUCTBHI M MBICIUTEIBHBIX
MIPOIIECCOB, UX PE3yIbTaTOB U
OCHOBAHUH, TPAHMI] CBOETO
3HaHUS U HE3HAHMs, HOBBIX
MO3HABATENbHBIX 3aJa4 U
CPEJICTB JIJISl UX JIOCTHKEHUS,

ENICYCTPEMIICHHOCTD B
MIOMCKaxX U MPUHATHH
pelIeHuH,
CO000pa3UTENHLHOCTD u
UHTYHIIUS, Pa3BUTOCTh
POCTPaHCTBEHHOTO
BOOOpaXeHUsl.

2. IIKAJIA OHEHUBAHUSA




Onenka OTJIMYHO X0pO110 YIOBJIETBOPHUTEJIBHO | HEY/I0BJEeTBOPUTEIbHO
KauectBoO IOJIHO JA€T OTBET, u3JlaraeT Matepuan | oOHapyXUBaeT HE3HAHUE
OTBETOB HA u3Jjaraer YIOBJIETBOPS | HEIMOJIHO U JOIYCKAeT 0oJbIIEH YacTu
BOIIPOCHI 110 H3Y4YEHHBIN IOLUNA TEM HETOYHOCTU B COOTBETCTBYIOLIErO
TeMaM Marepuai, xKe OIIpE/ICIIEHuU paszena n3y4aemMoro
AUCUUITUHBI IaéT TpeOoBaHuUs HOHITUH WU MaTepuaia, J0IycKaeT
IIPaBUJILHOE | M, YTO M JUIS bopMynupoBKe OIKOKY B
OIIPENIETIEHHO OLICHKH TEOPHUH; HE yMEEeT bopMynupoBKe
€ IIOHATUM; «OTJIMYHO», | JOCTATOYHO IIIyOOKO | ompeieseHuil u Teopui,
0oOHapyXHBa HO U J10Ka3aTeNIbHO MCKaXKaIoIINe UX CMbICI,
eT Joryckaer 1- 000CHOBATh CBOU 0ecropsI0O4YHO U
ITIOHUMAaHHE 2 omuOKH, CYXKJICHUSA U HEYBEPEHHO M3J1araer
Marepuana, | KOTOpble caMm IIPUBECTU CBOU MaTepuan
MOXKET xKe IPUMEpHI; U3JIaraet
000CHOBaTh | HUCHPABIISET, MaTepuan
CBOH ul-2 HEIOCIEI0BATENLHO U
CYXJCHUS, Helo4Y€Ta B | JOIMYCKAaeT OUIMOKH B
MPUMEHUTh | TOCIEe[0BaTe A3BIKOBOM
3HAHMS Ha JBHOCTHU U opopmIIeHUN
MPaKTHKE, A3BIKOBOM U3J1araeMoro
MIPUBECTH opopmIIeHUN
HEOOXOIMMBI | U3JaraeMoro
€ TIPUMEPHI
HE TOJIBKO TI0
y4eOHHUKY,
HO U
CaMOCTOSATEN
BHO
COCTaBJIEHHBI
€; U3Jlaraer
MarepHain
nocjuenoBare
JBHO U
IPaBUJIBHO C
TOUKHU
3peHHsI HOpM
JIUTEPATYPHO
IO sI3bIKa
KauecTBoO BCE 3aJa4u pelIeHo peweno ot 50 no 79 OTCYTCTBYIOT
BBINOJIHEHUS pELLEHbI BEpHO OoJiee % Bcex 3ajay; He HE00X0/IuMBbIe
KOHTPOJIbHBIX BEPHO; 80 % Bcex BCErJa UCIOJb30BaH | TEOPETHUYECKUE 3HAHUS;
pador UCIIOJIb30BaH | 3a1a4; MOTYT HaunOoJiee JIOTYIIeHbI OIIMOKU B
HaunOoJiee BCTPEUYaThCSl | PaALMOHAIBHBINA MTyTh 6onee ueMm 50 % 3anau.
pallMOHATIBH | OTAEIbHbIE peLeHus B pemenun nposiBisercs
Bl MyTh HETOYHOCTHU HE3HaHNE OCHOBHOTO
pelIeHus; B MaTepHana yueOHoH
U3J0XKeHue | apudmernye pOTrpamMMBbl
MaTepuala CKHUX
JIOTHYHO, pacuerax
I'PaMOTHO,

0e3 omunboK




3. OHEHOYHBIE CPEACTBA JJIs1 HPOBEJAEHUS TEKYIIEI'O KOHTPOJIA
YCIIEBAEMOCTH OBYYAIOIIUXCA

Ne n/mm Ha3Banue pa3nesa/TeMbl dopMa OLIEHOYHBIX CPeCTB

1 Baenenne YcrHbIi onpoc.

2 PazButne nouatus o uucie Kontposbhas paboTa, yCTHBIH OIpOC.
3 Kopnu, crenenu u porapudmsl KonTponbHas padoTa, yCTHBIHN OIpoc.
4 [IpsiMbIe 1 TUTOCKOCTH B IIPOCTPAHCTBE KontponbHnas pabora, ycTHBIN onpoc.
5 KomOunaropuka KonTtponrHas paboTa, yCTHBIH Ompoc.
6 Koopaunats! 1 BEKTOpEI KontponsHas pabota, ycTHBIN onpoc.
7 OCHOBBI TPUTOHOMETPUHU KontponsHas pabota, ycTHBIN onpoc.
8 OyHKIMU U TpaduKu KontponbHas pabota, ycTHBIN ompoc.
9 MHororpaHHuKHU U KpyTible Tena KontponbHas pabota, ycTHBIN ompoc.
10 Hauana maTemMaTnueckoro anaiamnsa KonTtponsHas paboTa, yCTHBIH ompoc.
11 WHTerpai u ero npuMeHeHne KonTponbhas paboTa, yCTHBIH ompoc.
12 OneMeHThl Teopuu BepositHocTedl u | KoHTposbHast paboTa, YCTHBIM OIPOC.

MaTeMaTHYeCKOH CTaTHCTUKU
13 VYpaBHEHUs 1 HEPABEHCTBA KontposbHas paboTa, YCTHBIN OTIPOC.

4. OHEHOYHBIE CPEJICTBA JJISI TPOBEJAEHUSA TPOMEXYTOYHOM
ATTECTALIUUN OBYYAIOLIIUXCHA
[Ipomexyrounas arrecranusi 1o mnpeaMmery «MartemaThka» mpoBoauTcs B (opme
HK3aMEHa.

5. KOMIIIEKT MATEPHUAJIOB UIs1 OUEHKHA CO@OPMHAPOBAHHOCTH YMEHMM
N 3HAHHMH B XOJE OCBOEHUA YYEGHOU JUCIIUITJIMHbI

5.1 KommuieKT MaTepuaJioB 1JIsl IPOBeJAeHUsI KOHTPOJIbHBIX PadoT
IlepeyeHb KOHTPOJILHBIX Pa0OT 1O TeMaM:

Tema 2. Pa3BuTHEe HOHATHS 0 YHCJIE.
BapuanTt 1

1 23\3
2
a)—_3 6)(\/3\/§) .
1. Brruucnure: 7 :
1 ﬁ+l
j 2,

2. Yrpoctute BeIpa)KeHHE (T
a

3. Pemute ypaBHenne 8> =8°.

4. 3anuinTe OECKOHSUHYIO MTepUoanIecKyro 1poos 0, (43) B Bue 0OBIKHOBEHHOM IPOOH.
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5. Cokparure apobp A~ 2a2+1
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Bapuanr 2

7*. YnpocTture BbIpaxKeHHEe

4
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6565} 6)( 325).
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7*. Vnpocture Belpakenne M~ +VMN+N

6. CpaBHUTE YnCa:

Tema 3. Kopau, crenenu u jorapugmsi.

BapuanTt 1

Breraucnurs: 3«/34-3 - 0,125
VIpOCTUTH BBIPaXKEHHE! Via®® + (\/ Va*)3

Boruucouts: 2273V5 . V5
Boraucnuts: log, 16
Boruncnuts: log1o 8 + logqo 125

ok wdF

Bapuanr 2

Boruucnuts: log, 64

Beramciuts: 31+2V2; 912

YIpocTuTh BeIpaKEHUE: (i/\/_f)g + (\/ﬁ)3
Bbruncauts: V512 - 216

Beruncnuts: 1logq, 2 + logq, 72

Ok w0 DdpPE



Tema 4. HpﬂMLIe U IIJIOCKOCTHU B MMIPOCTPAHCTBE.

D
A\
/D
/
MA
16
/// . ~, N
( B\

Puc.1.
Bapmuanr 1

1. Ha pucynke 1 touku M,N,Q,P — cepemunst otpe3kos DB, DC, AC u AB. Haiinure nepumerp
gyeteipexyronpHuka MNQP, ecmu AD=12 cm, BC=14 cwm.
2. Touka C nexur Ha oTpeske AB, mpuuem AB:BC = 4:3. Otpezok CD = 12 cwm, mapanieneH
IJIOCKOCTH 0, Tpoxoisiieit uepe3 Touky B. [lokaxure, uro npsimast AD nepecekaeT miIocKoCTh o
B HEKOTOpoii Touke E, u Haiinurte otpe3ok BE.
3. Haiitn auaroHais IpsSMOYTOJIEHOTO TapalIeNienuIe/ia, eCi ero H3MEepPeHHs PaBHEL: 4,0,8.
4. HaiiTu pacctosiHHE OT BEPIIMHBI KyOa /10 MJIOCKOCTH JIF000M TpaHH, B KOTOPOIl HE JIEXKHT 3Ta
BEpILUHA, €CIIU: IMaroHalb 'paHu Kyoa paBHa 5.
5. I'mnoreHy3a NpsSMOYTroOJbHOTO PaBHOOEIPEHHOIO TPEYrojbHHUKA JISKUT B IJIOCKOCTU 0, a
KaTeT HAKJIOHEH K 3TOM IUIOCKOCTH moj yriaoM 30°. HaiTu yron Mexay IJIOCKOCTBIO O U
IJIOCKOCTBIO TPEYTOJIbHUKA.

Bapuant2

1. Ha pucynke 1 Touku M,N,Q,P — cepenunst otpesko DB, DC, AC u AB. Haiinute nepumetp
yetripexyroibarka MNQP, eciu AD=16 cm, BC=10 cm.

2. Touka C nexur Ha otpe3ke AB, mpuuem AB:BC = 5:4. Otpe3ox CD = 10 cm, mapasieneH
IUIOCKOCTH 0L, Tpoxoisiieit uepe3 Touky B. Jlokaxure, uro npsimast AD nepecekaeT miocKoCTh o
B HEKOTOPOU Touke E, u Haiiaute oTpe3ok BE.

3. Haiitu nuaroHasnb npsMOYroJbHOTO MapalijiesienuIeia, €Clid ero U3MepeHusl paBHsI: 3,5,7.

4. HaiiTu paccTosiHHE OT BEPIIMHBI Ky0a /10 MJIOCKOCTH JF000M TpaHH, B KOTOPOIl HE JIEKUT 3Ta
BEpIIMHA, €CIIU: AUaroHallb I'paHu Ky0a paBHa 6.

5. ['unoTteHy3a MPsAMOYTOJIBHOIO PaBHOOEAPEHHOTO TPEYrOJbHUKA JISKUT B IUIOCKOCTH ., a
KaTeT HaKJIOHEH K 3TOM IUIOCKOoCTH moj yriaom 60°. Haltu yron Mexay IJIOCKOCTBIO O U
IJIOCKOCTBIO TPEYTrOJIbHHKA.

Tema 5. KomOunaropuka.
Bapmuanr 1

1. CkoJIbKO pa3IMyHBIX JBY3HAYHBIX YMCENl C Pa3HBIMU IH(pPaMH MOXKHO 3alUCaTh, HCIOIb3Ys
uudpst: 1,2,3.
2. Haiitu 3nauenus Ps.
3. Borunciuts Ag.
4. B mnomemennun 16 namn. CKOJBKO CYIIECTBYET BAapHUAHTOB €ro OCBCIICHHUS, ©CIIH
OJTHOBPEMEHHO JIOJDKHBI CBETHTHCS 14 nami.
5. 3amucaTh pasnoxkenue 6uaoma: (1+x)58.
Bapuant2



1. CxonbKO pa3inMyHBIX ABY3HAYHBIX YMCEINl C Pa3HBIMU IH(paMH MOXKHO 3alUCaTh, UCIOIb3Ys
udpst: 4,5,6.

2. Haiitu 3nauenus P7.

3. Boruuciuts A3

4. B nomemenun 16 nammn. CKOJBKO CYIIECTBYET BAapUAaHTOB €ro OCBEIICHHS, €CIU
OJTHOBPEMEHHO JIOJDKHBI CBETHTHCS 15 mami.

5. 3anmcats pasnoxenne 6uaoma: (2+X)°.

Tema 6. KoopauHaTbl 1 BEKTOPBI.
Bapuanr 1

1. Haliqute KOOpIMHATHI BEKTOPA AB ,ecmn A (5;-1; 3), B (2; -2; 4).

; . ‘Zb—é
2. Tlaner Bextopsr O (3; 1; -2) u C (1; 4; —3). Haiimure .
3. UzoOpasute cucremy koopauHatr OXyz u moctpoiite Touky A (1; —2; —4). Haiigure
paccTOsIHUA OT 3TOM TOYKHU IO KOOPAUHATHBIX INIOCKOCTEMN.

4. Bruumciurte ckanspHoe mnpomssenenme Bekropos MmN ecm m:a+2b—c,

n=2a-b ‘a‘ =2, ‘b‘ =3 (@b) _ge cla clb,

5. Jlan xy0 ABCDA1B:C:D;. Haiinure yron mexnay npsimeima AD1 u BM, tne M — cepenmnna
pebpa DDs.

6. [Ipu aBwKeHNH TIpsiMasi & OTOOpakaeTcsi Ha MPSAMYIO a1, TUIOCKOCTh 0L — Ha TUIOCKOCTh 01, H

alJ—%,

a_l o, fokaxure, uto

Bapuant 2

1. Haitmute KoopaAMHATEI BEKTOPA CD ,ecmu C (6; 3; - 2), D (2; 4;-5).
a—zﬂ

2. Jlansl Bexktopa @ (5;—1;2)u b (3; 2; — 4). Haiigure
3. UzobOpasute cucremy koopawHat OXyZ um moctpoiite Touky B (— 2; — 3; 4). Haiinute
paccTosiHUE OT ATOM TOYKHU J0 KOOPJMHATHBIX IJIOCKOCTEH.

-

4. Berumcnnte ckamspHoe mnpomssenenne Bektopor MmN ecom m:2a—b+c,

n=a-2b ‘a =3 ‘b =2, (ab) 60>, CLa CcLb
5. an xy6 ABCDA1B:C1Ds. Haiigute yron mexay npsimeimu AC u DCy.
6. [Ipu ABMXEHMH TpsiMast 0TOOpaXKaeTcs Ha MPSAMYHO D1, a IIOCKOCTh B — Ha mtockocTh B u b ||

B1

Tema 7. OCHOBBI TPUTOHOMETPHH.

Bapmuanr 1

o .13
1. Beruucnure: a) Cos 780 6)sin ry TT.
cosa=—-—  gm<a<-—r.
2. Berumciaure sino., eciiu u 2
3. YipocTuTe BhIpaKeHHE:



sin(—a)+cos(7+a)

6) .
1+ 2cos (72[ — ajcos(—a)

a)cos(a— fB)—-cos(a+p);

4. Petnre ypasnenue SINSXC0S4X—CosSXsindx =1.

cosda +1= 1sin 4o (ctga —tga).
5. JIOKaXXUTE TOXKJIECTBO 2

Bapuanr 2

0)Cos 13 Vs
1. Bpruucnure: a)sin 780°; 6
. 4
SiIha =—— T<a<-—r.
2. BeraucianTe cosa, eciiv S u 2
3. YrpocTuTe BhIpaxeHUE:

Sin(gﬂ'-i-aj—Sin(Zﬂ'-i-a)
) 2

. . 0
a)sin(a+ f)+sin(a-B); 2cos(—a)sin(-a)+1

4. Pemmte ypasHenue COS4XCOS3X+sin4xsin3x =1.
(tgar+ctga ) (1-cosda) = 4sin 2a.

5. JIoKkaXuTe TOKAECTBO
Tema 8. ®yHkuuu u rpapuku.

Bapuanr 1

1. Haiimure o6macts onpeneneuust GyHKmu y = §/6 +0,5x .
2. CxeMaTtn4ecku n300pasute rpaduk QyHKIHH y = x*u MEePEYUCIIUTE €€ OCHOBHBIC CBOMCTBA.

[Tonw3ysick cBOMCTBaMU 3TOM (DYHKIIUH, CPABHHTE:
-4

D(0:3) 7 6)(23) “n(3v2) .

. 1 ,
3. Haiinure dynkumro, oopaTHyo GQyHKIUH Yy = Syt U yKakuTe e€ 001acTh ONpeaeIICHHs 1

MHO’KECTBO 3HAUCHUH.

Bapuant 2

1
1. Haiigure o6iactb onpeneneHus GyHKUuu y = (2X+ g)g .

2. CxeMatnyecky n306pasute rpaduKk QyHKIMH Y = X ° M IIEpeunCcIIuTe & OCHOBHBIE CBOMCTBA.
ITonp3ysick cBOiicTBaMU 3TON (DYHKIIUU, CPABHUTE:

3

-3
. -3 -3
() 0(o) u(s5)"
3. Haiinute dynkuuto, oOpatHyto GyHKIMH Yy = %, U YKaXHTe e€ 0071acTh ONpeiesIeHus U
X

MHO>KECTBO 3HAYCHU.

Tema 9. MHOrorpaHHHMKH H KpyIJible TeJa



Bapuanr 1

1. OceBoe cedenye MUIHHIPA — KBAJAPAT, IIIOMAIb OCHOBAHHUS [UIMHAPA paBHa 167 M2,
Haitaure nomaas NOBEpXHOCTH UUIIMHIPA.

2. BpicoTa KOHYCa paBHa 6 cM, YToJI IIpH BEPLIMHE 0CeBOTO ceueHus paseH 120°. Haiinute:a)
IJIOLIAa/1b CEYEHMsI KOHYCa IIII0CKOCThIO, TPOXOAILEN Yepe3 BE 00pa3yIouIne, Yroia MEKIY
koTopbiMu 30°;0) rutomaae 60KOBOI MOBEPXHOCTH KOHYCA.

3. [mamerp mapa paBeH 2m. Uepe3 KOHEN AuaMeTpa MPOBEICHA TUNIOCKOCTH MO yIiioM 45° K
Hemy. Haliure anmuHy TUHUH riepecedeHus cepsl C 3TOH MIIOCKOCTBIO.

4. Anodema npaBWIBHON TPEYroJbHON MUPaMUIBI paBHA 4 CM, a IBYTPaHHBINA yrojl Mpu
ocHOBaHMU paBeH 60°. Haliaure 00beM mHpamMHuIbL.

5. B munmuHap Bimcana npusma. OCHOBaHHEM IPU3MBI CITYKUT TPSMOYTOJIBHBIA TPEYrOJIbHHK,
KaTeT KOTOPOTo paBeH 23, a mpuiiexaniuii yroi paseH 30°. /lnaronans Gosbiieit 60KOBOM rpaHu
MPU3MBI COCTABJISIET C TUNIOCKOCTHIO €€ OCHOBaHUs yroi B 45°. Haiinure 00beM IunHapa.

Bapuanr 2

1. OceBoe ceueHHne MWIMHApPA — KBaapaT, AWaroHaidb kKortoporo 4 cm. Haitgure miomanb
MMOBCPXHOCTHU HUIIUHAPA.

2. Paguyc ocHOBaHMS KOHYca paBeH 6 cM, a 00pa3yroias HaKJIOHEHa K IIOCKOCTA OCHOBAHUS
oy yriaom 30°. Haitnure: a) muiomaab ce4eHUs KOHYCa IUIOCKOCTBIO, MPOXOISIICH Yepe3 JiBe
oOpasyromue, yroia Mexay KoTopbiMu 60°;0) Tomaas O0KOBOM MOBEPXHOCTH KOHYCA.

3. Jduametp mapa paBeH 4m. Uepe3 KoHel auameTpa MpOBEAEHA IIOCKOCTh noa yriom 30° k
Hemy. Haiigure niomaas cedeHus mapa 3ToM MI0CKOCTHIO.

4. bokoBoe peOpo NpaBUIBHOW TPEYroabHON THUpaMUIbI PaBHO 6 CM W COCTaBIsIET C
MJIOCKOCTBIO OCHOBaHUs yroi B 60°. Haiiiure o6beM mupaMuib.

5. B xonyc Bnucana nupamuia. OCHOBaHHEM NMUPAMUBI CIIYKUT MPSMOYTOJIbHBINA TPEYroIbHUK,
KaTeT KOTOPOro paBeH 2a, a mnpuiexamuid yron paBedH 30°. bokoBas rpaHb HUpaMUbl,
NpOXOAsIIasl Yepe3 JaHHbIA KaTeT, COCTABISET C IJIOCKOCThIO OCHOBaHUsA yroi B 45°. Haitaute
00beM KOHYca.

Tema 10. Hauayia MaTeMaTHY€CKOro aHAJIN3A.
Bapuant 1

1. Haiftu npoussoguyto Gynkuun: 2x*-x3+3x+4; X2 cos(X).

2. Hanucats ypaBHeHHe KacaTelbHOH K rpaduKy (yHKIMH B TOUKe ¢ aOCHUCCOM Xo: Y=X*-2X,
Xo=3.

3. HaiiTu npoMesXyTKU BO3pAacTaHUs U yObIBaHUS QYHKIMH: Y=X>-X.

4. Haiitu Touku sKkcTpeMyMa (GpyHKIUM: Y=X>-4X2.

5. Haiitu HauGonbliee 1 HauMeHbllee 3HadeHus pynxiuu: f(X)=x3+6x2+9xua orpesxe [-4;0].

Bapmuanr 2

1. Haiitu npousBoHyto GpyHKIHH: -X>+2x3-3%%-1; Xsin(2Xx).

2. Hanmcats ypaBHeHHe KacaTelbHOI K rpaduKy QyHKINU B TOUKe ¢ abCIuccoit Xo: y=Xx3+3X,
X0=3.

3. HaiiTi mpoMesKyTKH BO3pAcTaHUs U YObIBaHHS (QYHKIUU: Y=X*+2X.

4. Haiitu Touku skcTpemyMa GpyHkuun: y=3x*-4x3,

5. Haiitu HauGonbliee n HanMeHbIee 3Hadenus pynxiuu: f(X)=x3-6x?+9 Ha orpeske [-2;2].

Tema 11. UHTErpaJ u ero npuMeHeHue.



Bapuanr 1

1. dns pynkuum f(X) Haiitu nepBooOpasHyro, rpadk KOTOPOH MPOXOIUT Yepe3 TOUKY M:
f(x)=cos(x), M(0;-2).

2
2. BbIYMCIINTE UHTETpAIL: f_2(3 —x)dx.
3. Haiitu nomans GpUrypsl, orpaHudeHHoOM muHusAMA. y = Vx,x = 1,x = 4,y = 0.

Bapuanr 2

1. dns yuxuuu f(X) Haiitu nepBooOpasHyro, rpadk KOTOPOH MPOXOIUT Yepe3 TOUKY M:
f(x)=sin(x), M(-m;0).

1
2. Boruucnuth unterpai: [ L3+ x)dx.
3. Haiitu nomans GpUrypsl, OrpaHUYeHHOH THHUAMA. Yy = VX, x = 2,x = 5,y = 0.

Tema 12. J1eMeHTbI TeOPUHU BEPOSATHOCTE 1 MATEMAaTHYECKOI CTATUCTHKH.
Bapmuanr 1

1. Ha cron Gpocatot aBe urpanbHbie KocTi. CoObiTHE A — Ha IEpPBOM KOCTH BbINANIO uncio 5. B
— Ha BTOPOM KOCTH BBITIAJIO YMCJIO, HE MEHBIIIE TISATH. Y CTAHOBHUTE, B U€M 3aKJITIOYAETCS COOBITHUS
A+B, AB.
2. B xopoOke HaxomsTCst 2 OenbIX, 3 YepHBIX U 4 KpacHBIX miapa. Hayran BEBIHUMAIOT OJMH TIap.
Haiit BEepoATHOCTB TOTO, UTO BBIHYTBIN IIap: OCIbIN, OCIbIN WX KPACHBIH.
3. Cpenu 20 nmeraneii, Ie)aniux B sIIuUKe, 3 neTanu OpakoBanHble. Hayran BeIHUMAOT 2
netanu. KakoBa BEpOsSTHOCTB TOTO, UTO 00€ JAeTalii OpaKkoBaHHEIE.
4. BeposiTHOCTb NOMAJaHUs 10 MUILIEHU IIPU OJTHOM BBICTpEIIE HEKOTOPHIM CTpeikoM paBHa 0,8.
Haiitn BEposATHOCTh ONMAIaHUs 10 MULIEHU 3TUM CTPEJIKOM B KaXJ0M U3 TPEX BBICTPEIIOB.
5. Haiitu cpeanee kBagpaTHUHOE OTKJIOHEHHE OT CPETHEr0 3HAUCHHUSI AJIEMEHTOB BBIOOPKH: 3 KT,
5 xr, 5 xr, 8 KT, 4 KT.

Bapuant 2

1. Ha cron GpocaroT aBe urpaibHbie KOocTH. CoObITHE A — Ha IMEPBOM KOCTH BhINAIO 4ucio 3. B
— Ha BTOPOW KOCTH BBITIAJIO YHCIIO, HE MEHbIIIE TPEX. Y CTAaHOBUTE, B YEM 3aKITFOUYAETCSl COOBITHS
A+B, AB.

2. B kopoOke HaxomsTcs 2 6emnbIX, 3 YepHBIX U 4 KpacHBIX IIapa. Hayraja BEBIHUMAIOT OJHH LIap.
HaiiTi BeposTHOCTH TOTO, YTO BBIHYTHIN IIap: YEPHBIHA, YEPHBIN UM KPACHBII.

3. Cpenu 25 neraneit, nexamux B sIuKe, 5 netanu OpakoBanHbie. Hayraa BeiHuMaioT 2
neranu. KakoBa BeposATHOCTh TOTO, 4TO 00€ JeTanu OpaKoBaHHbBIE.

4. BeposiTHOCTb NOMAJaHMs 10 MUIIIEHU IIPU OJTHOM BBICTpEIie HEKOTOPBIM CTpeikoM paBHa 0,8.
HaiiTi BeposTHOCTD MoMaaHus IO MUIIEHH STHUM CTPEJIKOM XOTs Obl OJTHUM U3 TPEX
BBICTPEJIOB.

5. Haiitu cpeanee kBajpaTHUYHOE OTKJIOHEHHE OT CPETHETO 3HAYCHHSI SJIEMEHTOB BBIOOPKH: 12
M, 10M, 7™M, 12 M, 9 M.

Tema 13. YpaBHeHHs 1 HEPABEHCTBA.
Bapmuanr 1

<6 x“-1
1. Pemute HEpaBEHCTBO: a)(\/g) < %; 0) (%j >1.



x—-y=4,
5% =25,

3. Pemmre ypapuenne: / +3: 71 =2"°+3.2%

2. PemuTe cucteMy ypaBHEHHI {

4. PemuTe ypaBHCHHE V1-x=x+1.

5. Pemute ypaBHEHUE V2x+5—-+/x+6 =1.

X
6. YcraHoBHTE, pPABHOCWIBHEI JI1 HEPABEHCTBA 3y’ <0m (5— x)(x2 +1) > 0.
+X

7. Pemmnre HepaBenctBo VX T 8>x+2.

logs (2x-1)=2.
Iogl(x—5)>1.

9. PemuTe HepaBeHCTBO 3
logg X+ Iogﬁ x=14.

8. PemnTe ypaBHeHHE

10. Pemmre ypaBHEHHE
11. PemnTe HepaBeHCTBO:

a)log, (10-x)+log, (x-3)>-1;
6 6
6)*logZx—2log, x <3.

Bapuanr 2

1. Pemmre ypaBuenue VX +1=1-x.

2. PemmuTe ypaBHeHuE V3x+1-+/x+8=1.

x—7

\/x_2+1

3. yCTaHOBI/ITe, PaBHOCHUJIBHBI JI1 HEPABCHCTBA

>0 o (7—x)(|x|+3)<0.
4. Pemmre HEPaBEHCTBO V x—3>x-5.

log, (2x+3)=3.
Iogl(x—3)>2.

6. Pemmre HEpaBeHCTBO 2
Iog\/§ X+ log, x =10.

5. Pemute ypaBHeHue

7. Pemute ypaBHEeHUE
8. Pemnte HepaBeHCTBO:

a)log, (x—-3)+log, (9-x)>-3;
2 2

6)*logs x—3log, x < 4.

x+6 x'~4
9. PemmnTe HEPABEHCTBO: A) (3/5) > é; 0) (1%} <1
10. P g XTY="2
. Pemnre cucremy ypaBHeHHit
P 6% =36.

11. Pemmre ypaBHEHUE: 3 +3 =527 -17.2%



5.2 Kommiekr MaTepuajJoB JJid NIPOBECACHUSA NMPAKTHYECCKUX 3aHATHII
Hepeqeﬂb YCTHBIX BOIIPOCOB 110 TEMaM:

Tema 1. Beenenue.
1. [IpuMeHeHne MaTeMaTHYECKUX 3HAHUM TIPHU PEIICHUH TIPEIMETHBIX 3a/1a4 M0 CIEeIUATbHOCTH

31.02.03.

Tema 2. Pa3zBuTHE NOHSATHSA O YHCJIE.

1. beckoneunast nepuoauyecKkas apoos.

2. VppannoHaibHOE YUCIIO.

3. beckoHeyHO yOBIBaroOIIasi reOMETPUIECKAsl IPOTPECCHSI.

Tema 3. Kopumn, crenenu u jorapupmsi.

1. Kopens crenenu N> 1 u ero cBoiicTaa.

2. TlpeoOpa3oBaHue BEIpAXEHUH, COIEPIKAIINX PATAKAIIBI.

3. Jlorapudm guciia. OCHOBHOE JIOTapU(PMHUIESCKOE TOKICCTBO. J[eCATHIHBIN M HATypaTbHBIN
JoTapuQMBbI.

4. CaoiictBa norapudmoB: Jorapudm MpousBeeHus, 4aCTHOTO, CTEIEHHU.

Tema 4. IIpsimble U IVIOCKOCTH B IPOCTPAHCTBE.

1. IlonsiTve ABYrpaHHOTO YyIJia U JIMHEWHOTO YIila, KOTOPBHIM OH U3MEpSETCS.

2. Omnpenenenue NeprneHIUKYISIPHBIX MJIOCKOCTENH. YCI0BUE NEPIEHIUKYISIPHOCTH IBYX
IJIOCKOCTEMN.

3. Brluncnenue yriioB MeKAy NPSIMbIMU U IJIOCKOCTSAMU.

Tema 5. KomOunaropuka.
1. ®opmynbl yKCIa MEPECTaHOBOK, COYCTAHUH, pa3MEIICHUM.
2. ®opmyna bmroma Herotona. Tpeyronsnuk [lackans.

Tema 6. KoopauHaThbl 4 BEKTOPBDI.

1. IlpsmoyronbHasi cucTeMa KOOpAMHAT B MpOCTpaHcTBe. JlekapToBbl KOOPAMHATHI B
MIPOCTPaHCTBE.

1. Onpenenenue BeKTOpa, HYJIEBOTO U €AUHUYHOTO BEKTOPOB. CBONCTBA BEKTOPOB.

2. OnpeneneHue paBHbIX BEKTOPOB U MPOTHUBOIOJIOKHBIX BEKTOPOB. J[elicTBUS ¢ BEKTOpaMHU.

3. OmpeneneHrue KOJJIMHEAPHBIX W KOMIUTAHAPHBIX BEKTOPOB. PasiiolkeHue BekTOpa MO JIBYM
HEKOJUIMHEAPHBIM BEKTOpaM.

4. Koopaunatsl BekTopa. CBsi3b MEXI1y KOOpPAWHATAMH TOYKU U BEKTOPA.

5. Yroa mexay Bekropamu. CKalsipHOE MTPOU3BEIEHNUE BEKTOPOB.

6. YpaBuenue miaockoctu. DopMyna paccTOSHUS OT TOUKU JI0 TIOCKOCTH.

7. IlonsTHe 0 CUMMETPUH B pocTpaHcTBe. Buabl cummMerpun. [lapannensHeiii mepeHoc.

Tema 7. OCHOBBI TPDUTOHOMETPHH.

1. Tpuronomerpuueckue GOpMysbl JBOWHOTO yIiia U MOJOBUHHOTO YrJia.

2. Tpuronomerpuueckue GopMylibl NpeoOpazoBaHUs CYMMbl TPUTOHOMETPUUYECKUX (YHKIUH B
IIPOU3BEICHUE U ITPOU3BEJICHUSA B CYMMY.

3. O0mue hopMyInbl 1711 peIIeHUs MPOCTEHIINX TPUTOHOMETPUYECKUN YpaBHEHUH.

4. ®opMyIbl Ul PELICHHS TPOCTEUIITNX TPUTOHOMETPHUUECKUX YpaBHEHUHN (YAaCTHBIE CITydan).

Tema 8. ®ynkuuu u rpagukn.
1. ®ynxiuu y = Vx , ux cBoiicTBa U rpaduku.



2. CrenenHas GyHKIUS C HATYpaJbHBIM TIOKa3aTeseM, e€ CBOWCTBA U TpaduK.

3. CrenenHas QyHKIHUS C pallMOHATIBHBIM ITOKA3aTeNEM.

4. BepTukaipHble M TOPU30HTAIBHBIE ACHMMTOTHI rpadukoB. ['paduku IpOOHO-THHEHHBIX
GbyHKIUH.

5. INoxkazarenpHas GyHKIUS (IKCTIOHEHTA), €€ CBOMCTBA U Tpaduk. Yuco e.

6. Jlorapudmuyeckas ¢pyHkuus, e€ cBoiicTBa U rpaduk.

Tema 9. MHOrorpaHHUKH U KpYTIJible TeJa.

4. OrnpeneneHue NpsMO U HaKIIOHHOM Npu3Mbl. VX anemeHTs! (BepiuuHsbl, pEOpa, JuaroHay,
I'paHu, OCHOBAHUS U OOKOBasi IOBEPXHOCTb. )

5. Iupamuna. Buner nupamua. Mx snemenTs! (BepmuHbI, péOpa, AuaroHali, rpaHu, OCHOBAHHS
1 O0KOBast MOBEPXHOCTH. )

6. IIpeoOpazoBanue momodus. CuMMeTpun B KyOe, B apajuieenunesie, B Ipu3Me U TupamMue.
7. Tena 1 NOBEPXHOCTHU BPALICHHUSI.

8. Humuaap. [lnomanas mMOBEepXHOCTH.

9. Konyc. Yceu€nnsiii konyc. [Imomans moBepxHOCTH

10. [ap u cdepa, ux ceyeHusi. YpaBHeHue chepsl.

Tema 10. Hayasia MaTeMaTH4eCKOr0 aHAJIU3A.

Onpenenenre Npou3BoIHON QYHKINH, €€ PU3NIECKUI CMBICII.

@DopMyITBI TPOU3BOIHBIX OCHOBHBIX 3JIEMEHTAPHBIX (DYHKIIHH.

[IpaBuna nuddepenunpoBaHus.

[IpaBuiio BeIUMCIIEHUS TPOU3BOTHON CIOKHON (HYHKIIUU.

DopMyITbl TPOU3BOTHBIX OOPATHBIX (DYHKITHA.

. ['eomeTpuueckuii  cMpicn  TPOM3BOAHOW. ['paduueckass  wnIOCTpanus.  YpaBHEHHUE
KacaTelbHOU K rpaduKy QyHKIIUH.

7. HeoOxomuMoe W JocTaTOyHOE YyciaoBUe Bo3pactanust (yOwmiBanus). HeoOxommmoe wu
JOCTAaTOYHOE YCJIIOBHE MakcuMyMa (MUHUMYMa) ) YHKIIUH.

8. Haxosxnenne HanOOIBbIIETO M HAMMEHBIIIETO 3HAYeHUH (PYHKIIMHM Ha OTPE3KeE.

ok wnE

Tema 11. UHTerpas u ero npuMeHeHue.
1. ITepBooOpasnas.

2. TlpaBuia BEIYUCIICHUS TEPBOOOPA3HOM.
3. Teopema Herorona—JleiiOHura.

Tema 12. J1eMeHTHI TEOPUM BEPOATHOCTEH M MATEMATHYECKON CTATUCTUKH.
1. Knaccuueckoe omnpeieneHie BepOSITHOCTH CIIy4ailHOTO COOBITHSI.
2. BeposTHOCTh CyMMBI HECOBMECTHBIX COOBITHIA.

Tema 13. YpaBHeHUSsI U HEPABEHCTBA.
1. Jlorapudmuyeckue ypaBHEHHUS
2. Jlorapudmuyeckrue HepaBEHCTBA

Ilepeyens npakTHYecKuX padoT MO TeMam:
Tema 1. Beeaenue.
[Ipaktuueckoe 3ansitTue Nel: O3HakOMIIEHME C pOJIBIO MaTEMaTUKU B HAayKe, TEXHHKE,
HSKOHOMHKE, WH(OOPMAIIMOHHBIX TEXHOJIOTHSIX U MPAKTUYECKOU NesTeNbHOCTH. O3HAKOMIIEHHE C

LESIMU | 33/1a4aMH U3YYEeHUSI MaTeMaTUKU TIpH ocBOoeHUU crneransHoctu 31.02.03.

Tema 2. Pa3BuTHe HOHATHS 0 YHCJIE.



[Mpaktueckoe 3anartue Nel: BeimonHenue apupMETHUECKUX JEHCTBUN HAA MEIbIMH U
palOHAIbHBIMY YHUCIIAMU.

[Ipaktuyeckoe 3anstue No2: BrimosiHeHne apuMeTHUECKUX NEHCTBUN HaJA JEHCTBUTEIHHBIMU
YUCJIAMM.

[Ipaktuyeckoe 3anstue Ne3: Pemenue 3amad Ha OECKOHEYHO YOBIBAIOLIYIO T€OMETPHUECKYIO
IIPOTPECCHIO.

[Ipaktuyeckoe 3ansitie Ned: HaxoxeHne npuOIMKEHHBIX 3HAYCHUH BEIMYHMH U TTOTPEITHO CTEH
BbIYMCIIEHUH (a0COJIOTHONW U OTHOCUTEIILHOM); CPABHEHHUE YHCIIOBBIX BBIPAKEHUI.

Tema 3. Kopumn, crenenn u jorapupmsi.
[IpaxTueckoe 3anarue Nel: O3HakOMJIEHHE C IOHATHEM KOPHsI N-i cTeneHu, CBOWCTBaMuU

pPaauKaIoB U IIPaBUJIAMHU CPABHEHUS KOPHEH.

[IpaxTueckoe 3anarue Ne2: Bolunicienne u cpaBHEHHE KOPHEH.

[Ipaktueckoe 3anstue Ne3: IlpeoOpazoBaHue 4YHMCIOBBIX M OYKBEHHBIX BBIPRXKECHUH,
COZIepKAIIUX PAAUKAIIBI.

[IpakTueckoe 3anatue Ned: BrinmosiHeHHE pacdyeToB Mo (GopMmyiaM, COAEpKaIlUM paauKajbl,
OCYILIECTBJISIS HEOOXOIUMBIE MO/ICTAHOBKU U IIpeoOpa3oBaHusl.

[IpaxTrueckoe 3ansTre NeS: Pemenne nppaimoHaIbHBIX YPaBHEHUM.

[Tpaktrueckoe 3anstue Ne6: HaxoxaeHne 3Ha4eHUN CTENEHU, UCTIONB3Ys NP HEOOXOMMOCTH
MHCTPYMEHTAJIbHBIE CPE/ICTBA.

[Ipaktnueckoe 3aHsTme Ne7: BpluMclieHHE CTENEHEH C pPAalMOHAIBHBIM IIOKA3aTeleM,
BBIIIOJIHEHUE PUKHAIKY 3HAYCHMSI CTEIICHU, CPABHCHHUE CTEIICHEH.

[Ipaktuueckoe 3anstue Ne8: IIpeoOpa3oBaHuWe UHCIOBBIX M OYKBEHHBIX BBIPAKCHHM,
COJZIEpIKalIUX CTEIICHH, TPUMEHSISI CBOMCTBA.

[IpakTuueckoe 3anstue Ne9: Penienne nokasaTeabHbIX YPaBHEHUIM.

[Ipaktunueckoe 3anstue Nel(: Pemienne npukiaaHbIX 3a/1ad Ha CIOKHBIE TPOIIEHTHI

Tema 4. [IpsiMble ¥ MJIOCKOCTH B MPOCTPAHCTBE.
[Ipaktueckoe 3ansitue Nel: Pacno3nHaBaHue Ha yepTexax M MOJEISIX Pa3IUYHBIX CIIydacB

B3aMMHOI'0 PACMOJI0KEHHS MPSMBIX U TUIOCKOCTEH, apryMEHTUPOBAHUE CBOUX CYXICHUU.
[IpakTuueckoe 3ansatve No2: BpIOJTHEHHE MOCTPOCHUS YIJIOB MEXIY HPSAMBIMH, MPAMOU U
IJIOCKOCTBIO MO0 OMUCAHUIO M PACTIO3HABAHKE WX HA MOJIEISIX.

[IpakTueckoe 3anatue Ne3: BoInogHEeHHE TOCTPOCHUS YTIIOB MEXKY MIOCKOCTSIMHU.
[Ipaktnueckoe 3anstue Ned: IIpuMeHeHuEe MPHU3HAKOB M CBOMCTB PACIHOJIOKEHHUS MPSIMBIX U
IJIOCKOCTEH MpU pelIeHU  3a/1a4.

[Ipaktueckoe 3anstue NoS: M3o0pakeHue Ha pUCYHKaX M KOHCTPYHPOBAHHE Ha MOIEISAX
MEPHNEHIUKYIISIPOB M HAKJIOHHBIX K IUIOCKOCTH, MPSAMBIX, MApaUIeNbHBIX IUIOCKOCTEH U
000CHOBaHME MOCTPOCHUSI.

[Ipaktueckoe 3anstue No6: M3o0pakeHWe Ha pUCYHKaX M KOHCTPYHPOBAHHE Ha MOIEISAX
YIJI0B MEXKIY MPSAMOM U TNIOCKOCTHIO.

[Ipaktuueckoe 3ansTue Ne7: Pernenue 3aa4 Ha BBIYUCICHUE TEOMETPUUECKUX BEIHYHH.
[Ipaktueckoe 3aHsTHe Ne8: I3o0pakeHne Ha uepTekax M MOJENSAX PACCTOSIHHUS U
000CHOBaHME CBOUX CYKICHUH.

[Ipaktuueckoe 3anstue Ne9: OnpeneneHue U BEIYUCIEHUE PACCTOSIHUI B IPOCTPAHCTBE.
[Tpaktueckoe 3anstue Nel(: Ilpumenenue dopMyn U TeOpeM IIAHUMETPUU Ui PEIICHHS
3a/a4.



Tema 5. KomOunaropuka.
[IpakTueckoe 3anarue Nel: Pemenue 3aau Ha ojicYeT Yuciia pa3MeEIIeHUM.

[IpakTueckoe 3anarue Ne2: Perienue 3aad Ha MOJCYET YMCIIA IEPECTAHOBOK.

[IpaxTueckoe 3anarue Ne3: Perienue 3aa4 Ha MOJICUYET YUCIIA COUETAHUI.

[TpakTaeckoe 3anatue Ned: Pemenue 3a1aq Ha repe0op BapuaHTOB.

[TpakTaeckoe 3amsite NeS: PemieHne KOMOWHATOPHBIX 3a/lad METOAOM Iepebopa u IIo
MIPaBUILy YMHOKECHHUS.

[Mpaktueckoe 3ansatue Ne6: @opmyma OwmromMa Heiorona. CBolicTBa OHMHOMUHAIBHBIX
ko3¢ ¢punmentos. TpeyronbHuk [lackans.

Tema 6. KoopauHaTbl 1 BEKTOPBI.
IIpaktnueckoe 3ansathe Nel: M3ydeHue nexkapToBOM CHCTEMBI KOOPAMHAT B IIPOCTPAHCTBE,

ITIOCTPOEHHUE T10 33JaHHBIM KOOPJAUHATaM TOYEK U INIOCKOCTEN, HAX0KAECHUE KOOPIMHAT TOYEK.
[IpaxTueckoe 3anarue Ne2: HaxoxaeHne ypaBHEHUI OKPYXHOCTH.

[IpakTueckoe 3anarue Ne3: HaxoxaeHue ypaBHeHUM cdepsl.

[Ipaxtnueckoe 3ansaTue Ned: HaxoxaeHue ypaBHEHHN ITIOCKOCTH.

[IpaxTrueckoe 3aHsTHEe NeS: BeunciieHne pacCTOSHUN MEKTy TOUKAMH.

[Ipaktnueckoe 3ansTue Ne6: M3ydeHne CBONCTB BEKTOPHBIX BEJIWYHWH, NMPABHUI Pa3JIOKEHUS
BEKTOPOB B TPEXMEPHOM MTPOCTPAHCTBE.

[Ipaktnueckoe 3anatrve No7: M3ydeHue CBOWCTB BEKTOPHBIX BEJIMYMH, MPABWJI HAXOXKICHUS
KOOpAMHAT BEKTOPa B MPOCTPAHCTBE.

[Ipaktnueckoe 3anstue Ne8: M3ydeHne CBOMCTB BEKTOPHBIX BEJIIMYMH, MPABWI JICUCTBUM C
BEKTOPAMH, 3aJaHHBIMH KOOPJAUHATAMM.

[Ipaktnueckoe 3ansitue Ne9: I[IpuMeHeHWe TeopuM NpH PEUNICHWH 3aJad Ha JEUCTBUA C
BEKTOPAMH, KOOPAUHATHBIN METO/.

[Ipaktuueckoe 3anarue NelO: IIpuMeHeHHE BEKTOpPOB JUIsl BBIYMCICHHS BEIMYHMH YIJIOB U
pacCTOSIHUM.

Tema 7. OCHOBBI TPUTOHOMETPHUH.
[IpakTuueckoe 3anstue Nel: Paguannast mepa yria. BpaiarenbHoe ABUKEHHE.

[Ipaktueckoe 3anstue No2: M300paxkeHHe YriioB BpallleHHUS HAa OKPYKHOCTH, COOTHECEHUE
BEJTMYMHBI YTJIA C €70 PACHOJIOKEHUEM.

[Ipaktueckoe 3anarue Ne3: CHHYC, KOCUHYC, TAHT€HC U KOTAHT€HC YHCJIa.

[IpakTuueckoe 3anarue Ned: @opMysbl IPUBEIACHHUS.

[IpakTueckoe 3anarue Ne5: @opmysibl CIOKEHUS.

[Ipaktuyeckoe 3ansTre Ne6: @opMysibl yABOEHUS.

[Ipaktnyeckoe 3ansitue Ne7: IIpeoOpazoBaHMe CyMMBI TPUTOHOMETPHUYECKMX (QYHKIHMH B
IIPOU3BEACHUE U IIPOU3BEICHUS B CYMMY.

[Ipaktuyeckoe 3aHaTtue Ne8: Pemenue npocTeHIINX TPUTOHOMETPUUECKUX YPABHEHUS.

[TpakTuyeckoe 3ansaTre Ne9: PemeHre npocTeHMX TPUrOHOMETPHUUECKUX HEPABEHCTB.
[Ipaktnyeckoe 3ansrue NelO: OOparHble TpUTrOHOMETpHUYECKHE (YHKIMU: apKCHUHYC,
apKKOCHHYC, apKTaHT'€HC.

Tema 8. ®ynkuuu u rpagukn.
[Tpaktuyeckoe 3ansaTre Nel: Ob6nacTe onpeneneHust ¥ MHOXKECTBO 3HaAUYCHUN (pyHKIUU.



[Ipaktuyeckoe 3anstue Ne2: I'paduk ¢yHKIMM, mocTpoeHne rpaduKoB (QyHKIMH, 3aJaHHBIX
Pa3IMYHBIMU CIIOCOOaMHU.

[Ipaktuueckoe 3anstue Noe3: MOHOTOHHOCTb, YETHOCTb, HEYETHOCTh, OrPAHUYECHHOCTD,
NIEPUOIUYHOCTbD.

[Ipaktueckoe 3ansTue Ned: CpoiicTBa JIMHEMHOM, KBaJpaTUYHOM, KYCOUHO-JIMHEWHOU U
IpoOHO-THHEHHON (DYHKITHIA.

[Ipaktueckoe 3anarue Ned: I[IpomexyTku Bo3pacTaHuss M YObIBaHUS, HauOousbliee U
HauMEHbIIIee 3HAUEHUs], TOUKU 3KCTPEMYyMa.

[IpakTudeckoe 3anstie Ne6: Apudmernaeckue onepanuu Hag QyHKIUAMEU. CliokHas GYHKIUS
(KoMMO3UIHS).

[IpaxTueckoe 3anarue Ne/: OOpatHble QyHKIUU U UX TpadUKU.
[Tpaktudeckoe 3ansTre Ne8: CoiicTBa U rpaduku CHHYCa, KOCHHYCa, TAHT€HCA M KOTAHTEHCA.
[Tpaktudeckoe 3ansTre Ne9: OOpaTHbIE TPUTOHOMETPHUYECKUE (YHKITHH.

[Ipaktuueckoe 3anstue NelO: IlIpeoOpasoBanus rpaduxa Qyakauu. [apMoHHUYeckue
KoJieOaHusl.

Tema 9. MHOrorpaHHUKHU M KpyIJible TeJa.

[IpakTueckoe 3ansTie Nel: M3o0paskeHue MHOTOTPAHHHKOB W BBINIOJHEHHE MOCTPOEHHUS Ha
N300paXeHUSIX U MOJIEISIX MHOTOTDAaHHHUKOB.

[IpaxkTnueckoe 3ansTue No2: BernciieHHe TMHENHBIX 3JIEMEHTOB U YIJIOB B IPOCTPAHCTBEHHBIX
KOH(pUTypalusx, apryMEeHTUPOBAHHE CBOUX CYXIACHHM.

[Ipaktuueckoe 3ansTie Ne3: ITocTpoeHHME MPOCTEUIIUX CEUYCHHH KyOa, MPU3MBI, MHPAMUIBI.
[IpumeHeHne CBOMCTB CUMMETPUH TIPH PELICHUH 3a]1a4.

[Ipaktuueckoe 3ansitue Ned: I300pakeHWe OCHOBHBIX MHOTOTPAHHHKOB U BBITIOJHEHUE
PUCYHKOB I10 YCIOBHUSAM 3a7ad.

[Ipaktnueckoe 3anarue No5: Pemienwe 3agay Ha MOCTPOEHUE CEUYEHUM, BBIYUCIICHUE JUIHH,
pacCTOSIHUM, YTII0B, IJIOMIAACH.

[Ipaktuueckoe 3anstue Ne6: IlpumeHeHHe CBOMCTB CUMMETPHUM NP PEIICHUU 3a/1ad Ha Teja
BpalieHus, KoMOuHaIuo Tei.M300paxeHre OCHOBHBIX KPYIJIBIX TEJ U BBINOJIHEHUE PUCYHKA IO
YCIIOBHIO 3a/1a4H.

Tema 10. Hayana mareMaTH4eCKOI0 aHAIU3A.
[Ipaktnueckoe 3anstue Nel: W3ydyennme wu  GOpMyJIMpOBAaHHE €€ MEXaHUYECKOTO H

IF€OMETPUYECKOTO CMbICIA, HW3Y4YEHHE aITOPUTMA BBIYMCICHHUS IMPOU3BOJHOM Ha IpUMEpe
BBIUMCJIEHUS] MTHOBEHHON CKOPOCTH U YIJIOBOrO K03(duiimenTa kacaTebHOMU.

[Ipaktnyeckoe 3ansatue Ne2: CocraBieHUEe ypaBHEHHUs KacaTelbHOM B 00ILIeM BUjae. YCBOEHHE
paBUa UG PepeHIUPOBaHUs, TaOIULIbI TPOU3BOJHBIX JIEMEHTAPHBIX (YHKLUH, MPUMEHEHHE
s i depeHupoBaHus PYHKIMM, COCTAaBICHUS YPaBHEHUS KacaTelbHOM.

[Ipaktuyeckoe 3anatue Ne3: M3yueHue TeopeM O CBS3M CBOMCTB ()YHKIUH W IMPOU3BOJHOM,
(opMynHUpOBKa HX.

[Ipaktuyeckoe 3ansTue Ne4: IlpoBeneHue ¢ MOMOIIBIO MPOU3BOJHOM MCCIEI0BaHUS (YHKIHUH,
3aJJaHHOM (opMysIOii. Y CcTaHOBIIEHHE CBSA3M CBOMCTB (DYHKIIMM U IPOU3BOHON MO UX TpaduKam.
IIpakTueckoe 3ansTue NeS: [IpumeHeHHe MPOU3BOAHON s PEIICHUS 3ajad Ha HaXOXACHUE
HauOOJIbIIEr0, HAMMEHBIIIEr0 3HAUEHHs U Ha HaX0XKJICHUE IKCTpeMyMa.

[IpakTnueckoe 3aHarue Ne6: Ilpumepbl HCHONB30BAaHUS NPOM3BOAHOM U HAXOXKACHUS
HaMJIy4dlIEero peuieHus B MPUKIaAHbIX 3a1a4ax.

Tema 11. UHTErpaJ u ero npuMeHeHue.



[TpakTuaeckoe 3ansatue Nel: I[TepooOpasnas.

[IpaxTueckue 3anstust Ne2-4: M3yuenue npaBuiia BEIUMCIEHUS 1EPBOOOPA3HOI.

[IpaxTueckue 3anstust NeS-7: M3yuenue npaBuiia BEIUMCIEHUS 1EPBOOOPA3HOI.

u TeopeMbl Hprotona—JleitoHuma.

[IpakTnueckoe 3ansrue Ne8: Pemenue 3agau Ha CBSI3b MEPBOOOpPA3HOM M €€ IMPOU3BOJHOM,
BBIUMCIIEHUE NTEPBOOOPA3HOH I JaHHOU (PyHKINH.

[Ipaktuyeckue 3anstus Ne9-10: Pemenue 3amau Ha MpUMEHEHHWE MHTErpasia Ui BBIYMCICHHS
(U3NYECKUX BETTMYMH | TUIOMIAICH.

Tema 12. J1eMeHTHI TeOPUHU BEPOATHOCTE 1 MATEMAaTHYeCKO CTATUCTHKH.
[Tpaktudeckue 3anstus Nel-2: M3ydeHne KIIaCCHUECKOTO OIPENENICHUS BEPOSITHOCTH, CBOMCTB

BEPOSITHOCTH, TEOPEMBI O CYMME BEPOSITHOCTEH.

[IpaxTnueckue 3anstust Ne3-4: PaccMoTpeHre IpUMEpPOB BbIUMCIEHUS BEPOSITHOCTEH.
[IpaxTueckue 3anstust NeS-7: Pemienne 3a1a4 Ha BEIUMCIIEHUE BEPOSATHOCTEH COOBITHI.
[Tpaktuyeckue 3austus Ne§-9: CrryqaitHas BeTHIUHA.

[Tpaktuueckue 3ausatust Nel0: IIpencraBienne nanHbIX (TaOIHIIBI, TUATPAMMBI, TpaduKn).

Tema 13. YpaBHeHHs U HEPABEHCTBA.

[IpaxTrueckue 3anaTus Nel: PemreHne paiiuoOHaJIbHBIX YPaBHEHHU M CHCTEM.

[Ipaxtnueckue 3anaTrs No2: PemreHne nppanyoHaabHbIX YPABHEHUN U CUCTEM.

[IpaxTnueckue 3anaTHs Ne3: PemreHne mokas3aTesbHbIX YPaBHEHUM M CHCTEM.

[IpakTuueckue 3ansTust Ned: PenieHre TPUrOHOMETPUUYECKUX YPABHEHUM U CUCTEM.
[Tpaktuueckue 3ansatus NeS: Mcnonb3oBanue CBOWCTB M rpadmKoB (YHKIUN IS PEIICHHS
YpaBHEHUH.

[Ipaktuueckne 3amsaTusi Ne6-7: Permenue ypaBHEHUH ¢ TNPUMEHEHHEM BCEX IPHUEMOB
(pa3nokeHus Ha MHOXHUTENM, BBEJIEHUS HOBBIX HEU3BECTHBIX, IMOJCTAaHOBKHU, I'padUyecKoro
METO/1a).

[Ipaktuueckne 3aHsTuss Ne8-9: PemeHue cucteM ypaBHEHHH ¢ TPUMEHEHHEM pas3JIMYHBIX
CHOCO0O0B.

[Tpaktnueckue 3ansatus NelO-11: Mcnosp3oBanue cBOMCTB U rpaduKoB (PYHKIMH NMPU pelIeHUN
HEPaBEHCTB.

[Tpaktuueckue 3ansaTust Nel2-13: Pemenne HepaBEeHCTB M CUCTEM HEPABEHCTB C NMPUMEHEHHUEM
Pa3IMYHBIX CIIOCOOOB.

[Ipaktuueckue 3ansatus Nel4: IlpumeHeHne MaTeMaTHUYECKMX METOJOB ISl  PELLEHUs
COJIepKaTeIbHBIX 33/1a4 U3 PA3IUNYHBIX 00JIaCTel HAyKH U MPAKTUKH.

5.3 KoMILIeKT MaTepUAaJIoB 110 OlleHKe Pe3y/IbTATOB CAMOCTOSATENbHOI padoThI

IToaroroBka Kk NpakTHYECKUM 3aHATUSM.

Haubounee yacto npumMensieMoit popMOii caMOCTOATENBHOM PabOThl CTY/IEHTOB SIBISETCS
MOJArOTOBKA €ro K 3aHiATUAM. B paMkax Takol JeATeNbHOCTH CTYAEHTY HeoOX0IuMOo
O3HAKOMHUTBCSI C BOINPOCAMH TMPEJCTOSIIEro 3aHATHS (CMOTpH pas3zien 5.2) BHHUMATENbHO
IpoYMTaTh MaTephall paccMaTpPUBAEMOW TEMBbl, OINUPAsACh Ha OCHOBHYIO JIUTEpaTypy,
OCYILIECTBUTh KPUTUYECKUN aHaIM3 MPOYMTAHHOIO MaTepuana C LEJNbl0 OLIEHKU TITyOUHBI €ro
MOHUMAaHUs, ¢(HOPMYIUPOBATH HHTEPECYIOIIHE BOIIPOCHL.

Pabora c imTeparypoii 1 HHBIMH HCTOYHMKAMH MH(popManum.

JIrobast ¢opma camocTOATENbHON pabOTBl CTyJAEHTa HAYMHAETCS C H3YYEHUS
COOTBETCTBYIOLIEH JuTepaTypsl B Oubnuoteke, noma, MurepHer—ucrounukax. K xaxmaoi teme
y4eOHON AMCUMIUIMHBI NOoJ00paHa OCHOBHAas M JIOTOJIHUTENbHas jutepatypa (cm. PIT



cootBerctBytomiei auctuiuinasl OI1 CITO). OcHoBHas auTeparypa — 3TO yYeOHUKU U yueOHbIE
nocobus. JIONMOJHUTENbHAS JIMTEpaTypa — 3TO MOHOTrpaduu, COOPHHKH HAy4HBIX TPYIOB,
KYpPHaJbHBIE W Ta3eTHBIC CTAaTbU, pA3IUYHBIC CIPABOYHUKH, SHIUKIONEIUN, HHTEPHET—
peCypCBI.

Pexomenpanuu ctyaeHTy:

— BBIOpaHHYIO MOHOTPa(UIO MM CTAaThIO 1eNIeCO00pa3HO BHUMATEILHO MPOCMOTPETh. B
KHHUTrax CJEeAyeT O3HAKOMUTHCA C OIJIABJIEHMEM M HaydYHO—CIPAaBOYHBIM alllapaToM, IIPOYUTATh
aHHOTalMI0 M npeaucioBue. llemecooOpa3Ho ee NpojucTaTh, PacCMOTPETh HWILIOCTPALIUY,
TaOJUIIBI, TUArpaMMBbl, TPUIIOKEHUs. Takoe MOBEpXHOCTHOE O3HAKOMJICHHE ITO3BOJIUT Y3HATH,
KaKWe TJIaBbl CIIeyeT YUTAaTh BHUMATEIBHO, 8 KAKUE MPOYUTATh OBICTPO;

— B KHHMI€ WIH XypHalle, NPUHAJJIeKAIIUE CAMOMY CTYIEHTY, KJIIOUEBbIE MO3ULUU
MOXXHO BBIIEISATH MapKepoOM WJIM JenaTh MoMeTku Ha mnoisx. llpu pabote ¢ MHTepHeT—
HMCTOYHHUKOM I€JIECO00Pa3HO TAKKE BBIJIEIATH BAKHYIO HH(DOPMAIIUIO;

— €CJIM KHHTa WJIU JKypHaJ HE SIBJIAIOTCS COOCTBEHHOCTBIO CTY/EHTA, TO LeIeco00pa3Ho
3aMMchIBaTh HOMEPA CTPAHHUL, KOTOpPbIE MPUBJIEKIN BHUMaHue. [lo3ke ciieyeT Bo3BpaTuThes K
HUM, [€peunuTaTh WIM [epenucarb HyXHYI0 UHbopMaiuio. Pusznyeckoe AeHCTBHE 0
3aMMChIBAHUIO IOMOTAET MIPOYHO 3aJI0KUTh TAHHYI0 HHPOPMAIUIO B «OaHK MaMSATH.

CrynenTy uenecooOpa3HO yKe€ Ha BTOPOM Kypce€ CO3/aTh JUYHBINA KaTajor (CHHCOK,
nepeyeHb) MNPOCMOTPEHHOW U TNPOYUTAHHOM JIMTEpaTyphl, KOTOpBIM OyleT MOCTOSHHO
MOTIOJTHATBCS. DTOT KaTaJlor MOXET OBITh an(aBUTHBIM M TEMaTHYECKHM, OH MOXET
pacrnoniaratbcsl Ha OYMa)KHBIX HOCHUTENSX (TeTpadb, KapTOUKH) WJIM HAXOJUTHhCS B BalleM
KOMIIBIOTEPE B CHEIUaIbHOM manke. He neHurech, nenaiite OuOIMMOrpaduUecKyro 3amuch
KaXKJIOM KHUTH, CTaThU, KOTOPYIO YUTAeTe, BHE 3aBUCUMOCTH OT TOT0, HACKOJIbKO 3HaYMMOW OHa
BaM IIOKa3ajJacb B JaHHbIH MoMeHT. [lone3sHo Takke B CBOEM Karajore OTMe4aTh
MECTOHAXOXK/IEHHE HCTOYHMKA (YHHUBEPCUTETCKas WM TOpojckas OubnuoTteka, Kadenapa,
ANIEKTPOHHBIA aJIpec, JTOMaIIHsAsd OMOIMOTeKa OJHOKYPCHUKA U Ap.). ' paMOTHO COCTaBJICHHBIN
KaTaJIOT MO3BOJIMT BaM COKOHOMUTH BPEMsI ITPU HAIIMCAaHUH UCCIIE0BATENIbCKUX PaloT.

5.4 KoMnjieKT MaTepuajioB AJs NPOMe:KYTOYHOH aTTeCTAlUM MO pe3yibTaTaM
OCBOEHHS THCIUIIHHBI

3aaHus K IK3aMeHy
Pa3znen «Anredpa»

1. MarasuH 3akynaeT LIBETOYHbIE FOPILKH 10 ONTOBOU 1eHe 120 pyOueil 3a ITyKy U MPOJaeT ¢
HaneHkoi 20%. Kakoe HanOoJiblIee YUCI0 TAKUX TOPLIKOB MOXHO KYHMTh B 3TOM MarasuHe Ha
1000 py6neit?

2. 3apauy Nel mpaBuiibHO perrmu 18 810 denoBek, uto coctapusieT 57% BBITYCKHHUKOB ropo/ia.
CKOJIBKO BCEro BBIITYCKHHUKOB B 3TOM ropojie?

3. Ha cuery Mammnoro MoOuisHoro Tenedona 6buto 53 pyOns, a mocie pasroBopa ¢ JleHoi
ocranoch § pyo6seit. CKOJIbKO MUHYT JUIMJICS pa3roBop ¢ JIeHoH, eciau oiHa MMHYTa pa3roBopa
ctout 2 py6sns 50 xoneek?

4. Ha nuarpammMe nokasaHa cpeHEMeCsIUHasi TeMIlepaTypa Bo3lyxa B MUHCKe 3a KaX bl MecsI
2003 roma. Ilo ropusoHTanu ykasblBatOTCA MECSALBI, 10 BEPTUKAIM — TEMIIEpaTypa B Tpaaycax
Henbcus. Kakoit u3 netux mecaueB 2003 rona B cpegHeM OblI caMbIM XOJOAHBIM? B oTBete
YKaXHUTE CPEIHIOI0 TEMIIEPATypy B 3TOM MecsIE, B rpanycax Llenbcus.
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5. Ha pucyHke >XHpHBIMH TOYKaMH TIOKa3aHO
CYyTOYHOE KOJMYECTBO OCAIKOB, BBHINAJIABIINX B
Kazanu ¢ 3 mo 15 despans 1909 roma. Ilo

TOPU3OHTAJIM YKa3bIBAIOTCS YHCIA Mecdla, II0 /
BEPTHKAIIM — KOJIMYECTBO OCAKOB, BBINABIIUX B | ' / \\ /‘
COOTBETCTBYIOIIMI J€Hb, B MumMeTpax. s |’ / \ ; \ /
HaIrJIAAHOCTH JKUPHBIE TOYKM Ha PHUCYHKE | ? / \ / \ 1 /

COEMHEHbl JUHUEH. Omnpenenure Mo PUCYHKY, | !
CKOJIBKO JHEW W3 JaHHOTO MepHoJa BHINAAAJO OT | o
3 10 7 MAJIJTUMETPOB OCAJIKOB.

6. Ha pucynke mokazan Tpaduk JIBIKEHUS
aBToMOOMIA 1o Mapupyty. Ha ocu abcuuce oTkiagpiBaeTcs Bpems (B yacax), Ha OCH OpJuHAT
— IpOMACHHBIN NyTh (B KWIoMeTpax). Haiinure cpeHIo CKOPOCTh IBUKEHHSI aBTOMOOUIISI Ha
naHHOM Mapipyte. OTBET 1alTe B KM/4.
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0 = -
0 0,5 1.0 1.5 2.0 Bpeua, 9ace

3P0 =2,

7. Haiinute KOpeHb ypaBHEHUS logg,

1
36" = —
6

8. HaiinuTe KopeHb ypaBHEHUs



25x |
Pemnre ypaBHeHue x> 424 Ecin ypaBHeHue mmeer Oojiee OJHOTO KOPHS, B OTBETE
3amuIuTe OOJIBITUIA U3 KOPHEH.
10.
2
[Mpsimast Y — 53X+ 5 apnsercs KacarenbHO K rpaduKy GyHKIHA 8x”+29x +c. Haiinure C.

11. Ha pucynke u3o0paxén rpaduk ¢ynkumu Y = f(X), onpenenénnoit Ha unrepsane (—4; 8).
Haiinure cymmy Touek sxkctpemyma GpyHkimn f(X).
¥ v=fix)

/‘
e 1 L 1 | T x

E/\;"\/

12. Ha pucyHke wu300paxéH rpaduk HEKOTOpoit (yHkumu Y = f(x) (m1Ba myda c oOmiei
HavabHOW TOuKO#). Ilonmb3ysce pucynkowm, Berumciaute F(8) —F(2), rme F(X) — oxna wu3
nepBooOpa3Hbix GyHkuu f(X).

FA
2 T

‘MH‘
0 2l 3 e

x+ 3c2—4x—|—4HpH <2

(V13 =V7)(V13+ V7).

13. HaiinguTe 3HaueHUE BBIPAKCHUS

14. HaiinguTe 3HaYeHNE BHIPAKCHUS

1 5
15. HaiiguTe 3HaueHNE BRIPOKCHUS 3 21

Fmox — Fake

. R = rpox — (K—I—l)mj
16. Peiitunr R unTepHeT-MarasuHa BbIUMCISACTCS 1O Qopmyre
0,02K
Fnox +0,1°
rie nox 'l Fpox— CpemHssl OLEHKAa MarasdHa TOKYMATEISIMH, o —  OICHKA

MarasuHa, JaHHas skcrepramu, K — uuciio mnokynarenei, olleHMBIIMX MarasuH. Haiigure
PEUTHHI MHTEpHET-Mara3uHa, €cid YUCJIO MOKyIaTesed, OLEHUBIIUX MarasuH, paBHO 49, ux
cpeansia oneHka pasHa 0,88, a orieHka skcneptoB paBHa 0,38.

17. Hexoropass koMmaHusl MpoAaéT CBOIO MPOIyKIUI0 1o IeHe p= 600 py0. 3a enuHuLy,
NepeMEHHbIE 3aTpaThl Ha MPOU3BOJCTBO OJHOM €AMHUIIBI MPOIYKIUHU cocTaBisitoT V = 300 pyo.,
nocrosiHeble  pacxoasl npeanpustus f= 700 000 py6. B Mecsu. MecsyHas omneparnroHHas
npuObLTs TpennpusaTus (B pyossix) Beraucisercs mo dopmyne g(q) = q(p — v) —f. Onpenenure
MeCSIUHBI  00BEM  NPOM3BOACTBA (| (EAMHUI] TMPOJYKLMHU), TPH KOTOPOM  MeECA4Has
olepanroHHas NpuobUIb npeanpusTus oyzaer pasHa 500 000 pyoO.

_ —6
18. B TCIICBHU30PC €MKOCTb BBICOKOBOJIbTHOT'O KOHJACHCATOpa C=4-10

R=8-10°

KOH,Z[CHCE[TOpOM IIOAKJIFOYCH pGSI/ICTOp C COHpOTI/IBJ'IeHI/IeM 8 O OM BO BpCMSI pa6OTLI
TCHCBI/IBOpa HaprDKCHI/Ie Ha KOHI[CHC&TOpe UO — 14 KB. HOC.IIC BBIKJIFOUCHU A TCHCBI/I30pa
HaHpﬁI)KeHI/Ie Ha I(OHI[GHCB.TOpC y6BIBaCT 0 3HA4YCHUIA U (KB) 3a BpeMH, onpe;[enﬂeMoe

@. INapaynnensHo ¢



t = RClog, Yo
BBIpa)KCHUEM U (c), rge @ =1,3__ IIOCTOSIHHASL. Omnpenenure
(B KMJIOBOJIBTAX), HAWOOJbIIIEE BO3MOXKHOE HAINPSHKCHHE HA KOHJEHCATOpe, €CIM Tocie
BBIKJIFOUEHHUS TeJIeBU30pa npouwuio 83,2 c. OTBeT JaiiTe B KMIOBOJIbTaX.
19. Cmemag 11-mponieHTHBII M 72-TIPOLIEHTHBIN PAacTBOPBI KUCIOTHI W n00aBuB 10 Kr uucToit
BO/JIbI, OJIY4MiIH 3 1-nipolieHTHBIN pacTBOp KucaoThl. Eciin Obl BMecTo 10 Kr Boas! no6aBunu 10
Kr 50-IIpOLIEHTHOTO pacTBOpa TOW K€ KUCJIOTBHI, TO HOJYy4wsId Obl 51-IpPOLIEHTHBIA pPacTBOP
KUCIOThl. CKOJIBKO KHJIOTpamMMOB 11-IpOLIEHTHOrO0 pacTBOpa MCIOJIb30BAIN JJIS MOJIy4YEHHUS
cmecn?
20. /IBa memexoa OTIPABIIAIOTCS OJHOBPEMEHHO B OJHOM HAIIPABICHUH W3 OJJHOTO M TOTO K€
MecTa Ha IpOTyIIKY Mo ajiee napka. CKopocTh nepBoro Ha 1,5 km/4 GoJiblie CKOPOCTH BTOPOTO.
UYepes cKOJIbKO MUHYT PaccTOSIHUE MEX1y Ieniexo aMu ctaHeT paBHbIM 300 meTpam?
21. JIBe Opurajapl, cocTosmpe U3 paboYnX OJMHAKOBOW KBATU(UKAIIUN, O THOBPEMEHHO HaYalld
BBITIOJTHATH JIBa OJJMHAKOBBIX 3aKa3a. B mepBoit Opuraze OblIo 2 paboumx, a BO Bropond — 12
pabounx. Yepes 3 nHs nocie Havyajna paboThI B MEepBYI0 Opuragy nepenuiu 8 padodux u3 BTOpoi
Opuransl. B utore o0a 3akaza ObUIM BBIMOJHEHBI OJHOBpeMeHHO. Hailigute, CKOMbKO IHEH
OTpeOOBaIOCHh Ha BHITIOJHEHHUE 3aKa30B.

x2 425
y=—— )
22. Haitnure HanOoJIbIee 3HAYCHUE () yHKITHH X naorpeske [_ 10; — 1] :
23. Haitnure TOYKY MaKCUMyMa byakmun Y = (2x - 3) cosx —2sinx+5 :

0; —) .
NPUHAIJIEXKAILYIO TIPOMEKYTKY ( 2

_ 2
24. HaiimuTe TouKy MakcuMyMa (pyHKITUN y=0,5%"=7x+ 12Inx +8.

2 ; 2 _
25. a) Pemmre ypasHeHue: logg (37" + 5V2sinx —6cos’x —2) = x.

T
—2x; ——}
0) YKaXuTe KOPHH 3TOTO YPAaBHEHM S, IPUHAIIC)KAIIHE OTPE3KY [ 2

x X x+4 .
26. a) Pemure ypaBHEeHUE 8 —7-4"—-2""+112=0.
0) YkaxuTe KOpHU 3TOT0 YpaBHEHHUsI, IPUHAIICIKALTUE OTPE3KY [10g2 5; log, 11].

6cos?x —cosx—2 0

27. Pemnte ypaBHEHUE VvV —Sinx

64
log 512 <log, —.
X

28. Pemure HepaBEeHCTBO

X2 —2x+2 3x—|—2<4x—1
X2 —2x x+1 = x

Va2 +22 <5,

29. Pemure HepaBEHCTBO:

30. Pemure HepaBEHCTBO:

Paspnen «I'eomerpus»

1. Hadigure miomans 4YeTHIPEXYTOJNbHUKA, BEPIIMHBI KOTOPOTO HMMEIOT KoopauHaThl (8;0),
(10:8), (2;10), (0;2). o

g _______

| |
0 2 Rewyd()




2. Ha kneruatoii Oymare c kieTkamu pasmepoM | cM x 1 cMm m3oOpaxena Tpamemus (CM.
PHUCYHOK).

Haitaure ee minomaas B KBaIpaTHBIX CAHTUMETPAX.

petyers [pg

3. Haiigute paanyc OKpy>KHOCTH, BIIMCAHHOW B M300pakKeHHBIH Ha pUCYHKe TpeyroipHUK ABC,
CUMTAsi CTOPOHBI KBaJIPATHBIX KJIETOK PaBHBIMH 1. g

1| |pewryefs.pe

4. Ha xneryaroii Oymare c pa3sMEpom V@leTkn  u300paxéH kpyr. Haitmure miomans

3aKpalIeHHoro cekropa. OTBET naiTe B KBaJpaTHBIX CAHTUMETpaX.

|

pewyersing

5. Ha kneruaroit 6ymare c pasmepoM kieTku 1x1 mzoOpaxén tpeyrombauk ABC. Haiigure
JUTHHY €ro OUCCEeKTPUCHI, TPOBEIEHHON U3 BEpPITUHBI B. C

A

6. Haiinure miomans 4eThIpexyrojibHUKa, H300paKeHHOTO Ha KieTyaToid Oymare ¢ pasMepom
kietk 1 cM x 1 cM (cm. puc.). OTBET gaiiTe B KBaJIpaTHBIX CAaHTUMETpaXx.

N

petyers|pgp

7. B tpeyronbauke ABC yron A pasen 60°, yron B pasen 82°. AD, BE u CF — 6HCCCKTpI/ICH
nepecekaromuecs B Touke O. Haiiaute yron AOF. OTBer gaiite B rpagycax.

/l F pewyers.pdn
8. B tpeyronsauke ABC yroxa C pasen 90°, CH — Bricota, BC = 20, BH = 16. Haﬁzudfe SinA..




9.Yron mpu BepiIvHE, TPOTHUBOJISKANIEH OCHOBAHUIO PaBHOOCAPEHHOTO TPEYTOJbHHUKA, PaBEH
30°.bokoBast cropoHa TpeyroJibHuKa paBHa 10. Haiiaure miomaab 3T0ro TpeyrojbHHKA.

A
10.Haiigure Xopmy, Ha KOTOpYyIo onupaercs yroi 30°, BMcaHHBIN B OKPY>KHOCTB pajauyca 3.

11.Octppie yriabsl OpsIMOYTOJIBHOTO TpeyrojibHHKa paBHbl 62° u 28°. Haiinure yrom mexnay

BBICOTOM M MEJIMAHOM, MPOBEIEHHBIMHU U3 BEPIIMHBI PAMOTO yria. OTBET JaiTe B rpagycax.
C

A PELIYETS pRR
12.TlepumeTrp TpeyrojabHUKa paBeH 76, a paauyc BIHCAHHOW OKpPY)KHOCTH paBeH 8. Haiiaurte

mIomanab 3TOT0 TPEYroJbHHUKA. ¢

13. Bo ckoibKO pa3 yBenTUUUTCA 00bEM I1apa, €Cli ero paJuyc YBEIHUUTh B TpH pasa’?

P
14. [lap BrivcaH B muiuHAp o0bemMoM 42. Haiinure oObeM mapa. "

)\/\ /><\

pewyers.
15. B mpaBuibHON IIECTUYTONBHON TpU3ME ABCDEF A B CiD EF,, Bce peOpa KOTOPOH paBHBI
8,HalAUTE yroJyl MeXAy NpsAMBIMU FA 1 D1 E;. OTBET JaliTe B rpagycax.

|

|

|

= D

- e

A r?Bxuyera.ptp



16. B mpaBumibHON TpeyroiapHoi mmpamune SABC Touka L — cepemuna pebpa AC, S —
BepmmmHa. M3BectHo, uro BC = 6, a SL = 5. Haliaure miomans OGOKOBOH MOBEPXHOCTU

InmupaMubl.
S

L
4 petyeri.pgp

17. Haiinure o0bemM V koHyca, oOpasyromias KOTOporo paBHa 44 M HakJIOHEHa K IUIOCKOCTH
ocHoBanHwus o yriaom 30°. B oteBere ykaxute_V/m.

.

18. B npsMOYroJsHOM MapajuleleuIeae ABCD A, By C, Dy H3BECTHBI [UIMHBI pEOEp: AB = 3, ,
AAy =12, Haliiute miomaap CeYeHUs napajulesienuIiea miIoCKOCThI0, MPOXOASIIe Yepe3 TOUKH
A, BuCi.

19. Jlana npaBunbHas npusma ABCA1B1C1, y koTopoit croponsl ocHoBanust AB = 4, a 6okoBoe
pebpo AA1 =9. Touka M — cepenuna pedpa AC, a Ha pedpe AA1 B3sita Touka T Tak, uro AT = 5.
a) Jlokaxxure, uto mockocth BB1M nenut otpe3ok Ci T momonam.

0) [Lmockocts BTC1 nenut orpe3ok MB1 Ha nBe wactu. Haiiaure niuHy MEHbIIICH U3 HUX.

20. OxpyxHocth ¢ neHTpoM O mpoxoaut uyepe3 BepminHbl B u C Gonbineir 60KOBOW CTOPOHBI
npsimoyrosibHOU Tpanennu ABCD u kacaercst 6oxoBoit croponsl AD B Touke T. Touka O nexut
BHyTpH Tparneunn ABCD.

a) JJoxaxkure, uro yron BOC BaBoe 6omnbiie yria BTC.

0) Haitnute paccrosinue ot Touku 1 1o npsimoit BC, eciim ocHoBanus Tpaneruu AB u CD paBHbI
1 1 25 cOOTBETCTBEHHO.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE KOHTPOJIBHO-
OIEHOYHbLIX MEPOIIPUATHUI

OcBoeHme mporpaMMbl y4eOHOM TUCIHUIUIMHBI «MareMaTukay mpeanojaraeT Halu4due B
npodeccuoHalbHON  00pa3oBaTeNbHONW  OpraHu3alllM, peajau3yroleid  00pa3oBaTeIbHYIO
mporpaMmy cpeanero o6mero obpasoBanusi B mpeaenax ocBoenust OIIOIT CIIO nHa 6aze
OCHOBHOTO 001Iero o0pazoBaHus, y4eOHOTO KaOWHETa, B KOTOPOM HMEETCS BO3MOKHOCTH
obecrieunTh OOy4aromuMcsi CBOOOTHBIA nocTynm B MHTepHET BO BpeMs Y4eOHOTO 3aHSTHUS U
MIEPHO/]] BHE YIEOHOU JIeATEIHHOCTH.

[Tomemenne kabuHeTa MOJKHO YAOBIETBOPATH TpeboBaHWsM CaHUTApHO-IIHIEMHUO-
norndeckux mpaBunl U HopMmatuBoB (CanlluH 2.4.2.2821-10) u ObITh OCHAIIIEHO TUIIOBBIM
o0opynoBaHHEM, YKa3aHHBIM B HACTOAIIMX TPeOOBaHHIX, B TOM YHCIE CHEIHATN3UPOBAHHOMN



yueOHO#l MeOenpio M cpeacTBaMu OOy4YeHHs, JOCTaTOYHBIMHU JJISl BBHIIOJIHEHUS TpeOOBaHMN K
YPOBHIO MOATOTOBKH 00Y4YaIOIINXCH.

B kabuneTe MOKHO OBITH MYJIBTHUMEIUHHOE O0OpYyIOBaHUE, MOCPEICTBOM KOTOPOTO
YYaCTHHUKH 00pa3oBaTeIbHOTO Mpolecca MOTYT MPOCMATPHUBATh BU3YAJIbHYIO WH(OPMALUIO TI0
MaTeMaTHKe, CO3/1aBaTh NIPE3eHTAIUH, BUICOMATEpUAIIbI, HHBIC IOKYMEHTHI.

B coctaB yueOHO-METOAMYECKOTO U  MaTepPHAIbHO-TEXHHYECKOTO O0OeCTeUeHHs
MpOrpamMMbl YUeOHOH AUCIMILINHBI «MaTeMaTruKa» BXOJIAT:

* MHOTO()YHKIIHOHATbHBIA KOMILIEKC TPETOIaBaTels;

*HarJsiAHbIE TOCOOMS  (KOMIUIEKTHI  y4eOHBIX  TaOdMIl, IJIaKaToB, HOPTPETOB
BBIJIAIOIINXCS YUCHBIX-MaTEMAaTUKOB U JIp.);

*nH(OPMAITMOHHO-KOMMYHHUKAaTUBHBIC CPECTBA;

*9KpaHHO-3BYKOBBIE TOCOOUS;

*KOMIUIEKT TEXHUYECKOH JOKYMEHTAIMH, B TOM YHCIIE ITaclopTa Ha CPecTBa OOyICHNH,
WHCTPYKIIUHU TI0 UX UCTIOIB30BAHUIO M TEXHUKE O€30MaCHOCTH;

*OubroTeuHbIN HOHI.

*B 6ubnuoteunslil GoHA BXOAAT yueOHUKH, yueOHO-MeToanueckue KoMmuiekTsl (YMK),
o0ecrieynBaroOIMe OCBOCHHWE Y4eOHOW MUCHMIUIMHBI «MaTeMaThka», PeKOMEHJIOBAaHHBIE WU
JOTYIICHHBIE U WCIOJB30BaHUS B TPO(ECCHOHANBHBIX 00pa30BaTEBHBIX OpraHU3aIUsiX,
peanu3yronmx 00pa3oBaTENbHYIO IPOrpaMMy CpemHero oomero oOpa3oBaHHsI B TIpenenax
ocsoenust OITOII CITO na 6a3e ocHOBHOTO 00111ero 0O0pa3oBaHMs.

bubmmoteunsrii  GOHA MOXKET OBITh JOTIOJTHEH SHIUKIONEIUSIMHA, CHPaBOYHUKAMH,
Hay4YHOW, HAY4YHO-TIONYJISIPHOM U IPYrO¥ JIUTEPAaTypOH 10 MaTEMaTHKE.

B mporecce ocBoeHHs MporpamMMbl Y9eOHOW JUCHUIUTHHBI «MaTteMaTHKay CTYACHTHI
JOJKHBI TOJYYHUTh BO3MOXHOCTH JIOCTyMa K DJEKTPOHHBIM Y4YeOHBIM MaTepuajaM [0
MaTeMaTHKe, UMEIOIUMCS B CBOOOJIHOM JocTyne B ceTu MHTepHeT (3JIeKTPOHHBIM KHHTaM,
MpakTUKyMam, Tectam, matepuainam EI'D u np.

Aynurtopusi Ne 247 « KabuHer MaTeMaTHKI)

[Taptel nByxmMecTHbIEC — 12 mIT.
JlaBku yyeHunueckue — 12 mir.

[Tonku HacToNbHBIE — 5 IIT.

Hocka aynutopHas — 1 .

[xad ans mokymMeHTOB — 1 1mIT.
MynbTuMeIMIHBIA TPOEKTOP — | MIT.
[IpoexunonHas nocka — 1 mr.

Ilepeuens npoecpammmnoz2o obecnevenus:

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

Omneparmonnas cucrema Microsoft Windows 10

Adobe Reader XI (11.0.08) - Russian Adobe Systems Incorporated 10.11.2014 187, 00
MB 11.0.08

7-Zip 9.20

Microsoft Office IIpodeccuonanshsiii mioc 2007

Peanuzanms nporpaMmal yqe6H0171 AUCHUIUIMHEBI IIPEAIIOJIaracT HaJInuue:



AKTOBBIH 3a1.
[TepeueHs OCHOBHOTO 00OPYIOBAHUS:

NG~ wWNE

Crynps - 138 wr.

Ckambs yueHnueckas - 1 mr.
Cron ans npenoaBatens - 2 IiT.
Cryn s mpenoaBarens - 1 mir.
[IpoexnonHsIi 3kpaH - 1 wrT.
HoytOyk — 1 mir.

Kononku — 4 mr.

Kadenpa — 1 mr.

[Tepedyens mporpaMmMHOTO OOECTICUEHUSI:

Kaspersky Endpoint Security mis 6usHeca — Crangaptaeiid Russian Edition. 1500- 2499
Node 1 year Educational Renewal License

Oneparnuonnas cuctema Microsoft Windows 10

Adobe Reader XI (11.0.08) - Russian Adobe Systems Incorporated 10.11.2014 187, 00

MB 11.0.08

7-Zip 9.20
Microsoft Office IIpodeccuonanbhsiii matoc 2007

bubnuoTeka, yuTaNBHBIN 31 C BEIXOJIOM B CeTh IHTEpHET.

[lepeyeHb OCHOBHOTO 00OPYAOBaHUS:

1.
2.
3.

©ooN Ok

Cron-104 mr.

Cryn — 104 .

Kommsrotep PentiumDCE5700\DDR2 RWLG ¢ Beixogom B ceTh «MHTEpHET»,
KJIaBUATypa, MbIIIb — 25 MIT.

KommbrorepHbiit ctos — 23 mit.

Kadenpa — 1 mr.

Posinb — 1 1.

[xad — 1.

BricTaBouHBIl cTemax — 8 MIT.

TeneBuzop — 1 mr.

[TepedyeHsr mporpaMMHOTO O0OECIICUCHUS:

1C:Ilpennpusrue 8.2 (8.2.18.61) yueOHas

Adobe Photoshop CS3

Adobe Dreamweaver CS3

CorelDRAW Graphics Suite X3

Omneparmonnas cucrema Microsoft Windows Vista Business Russian

Nero 8

OnepannonHas cucreMa «AjabT OOpa3zoBaHue»

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

Aynutopus Ne 207 «ITomerienue Uit caMOCTOATENIBHOW pabOThl 00yJarOIIuXCs.

1.

ITepedeHb OCHOBHOTO 00OPYIOBAHHUS:

2. Kpecno — 11 mir.
3.
4

Cron naboparopHsiit — 10 mT.
Cryn npenogaBarens — 1 mrT.



5. Kommbrorep ¢ BO3MOXKHOCTb NoAKItoueHUs K ceTh MutepHet — 10 .
6. Kommyratop — 2 mrT.

[TepeueHs mPOrpaMMHOTO OOECTICUEHUSI:

Onepanuonnas cucrema Microsoft Windows 10 Profession

Autodesk AutoCAD 2019

Autodesk Fusion360 2019

Autodesk Maya 2019

Adobe creative cloud

Adobe Dreamweaver 2020

Adobe Photoshop 2020

Adobe Ilustrator 2020

Adobe Premiere Pro 2020

Adobe Media Encoder 2020

Corel DRAW 2019

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

Microsoft Office IIpodeccronanbhsiii miroc 2007

7. JUTEPATYPA, B TOM 4YHUCJIE JOHNOJHHUTEJIBHASA WU WHBIE
NCTOYHHUKMU.

OcHoBHblEe UCMOYHUKL.

1. Maremartuka: anrebpa ¥ Havyajla MaTeMaTHYEeCKOTO aHaIn3a, reoMeTpus. Anredpa
M Havaja MaTeMaTH4eckoro aHammza. 10 xkmacc: ydeOHMK Ui 0OrieoOpa3oBaTeIbHBIX
opraHuzanuii : 6a3oBblii U yriyosnenasld ypoBHu / FO. M. Komsrun, M. B. Tkauesa, H. E.
®denoposa, M. U. lllabynun. — 9-e uzn. — Mocksa : [Ipocsemenne, 2021. — 384 ¢. — 60 k3.

2. Martemaruka: anredpa 1 Hayaia MaTeMaTUYECKOro aHaau3a, reoMeTpus. Airedpa
M Hayala MareMaruyeckoro ananusa. 11 xkmacc: ydyeOHUK ans  001eoOpa3zoBaTeIbHBIX
opraHuzanuii : 6a3oBblii M yriyonenHslid ypoBHu / FO. M. Konsrun, M. B. Tkauera, H. E.
®denoposa, M. U. [llabyaun. — 9-e uzn. — Mocksa : [IpocBemenune, 2021. — 383 c. — 60 k3.

ﬂOﬂOJZHMmeﬂbele UCMOYHUKU.

1. MaremaTtuka: anreOpa ¥ Hayajla MaTeMaTHYECKOrO aHalu3a, reomeTpus. Anredpa
U Hayaja Maremarudyeckoro anamusa. 10 kmacc: y4deOHUK Ui 001eo0pa3oBaTeIbHbBIX
opraHu3anuii : 6a30BeIif u yriyonéuusiii yposuu / [FO.M. Konsrun u ap.]. — 7-e uza. — Mockaa :
[Ipocemienue, 2019. — 384 c. — 44 k3.

2. MaremaTtuka: anreOpa ¥ Hayajla MaTeMaTHUECKOro aHaiM3a, reomeTpus. Anredpa
U Hayaja MaTeMaThdeckoro aHamusa. 11 kmacc : y4eOHUK i 00mIe00pa3oBaTeIbHBIX
opranu3zaiuii : 6a3oBblil u yriyonénnslii yposau / [FO.M. Kosnsirun u nip.]. — 7-e u3a. — Mocksa :
IIpoceemenue, 2019. — 383 c. — 44 sks.

3. MaremaTtuka: anreOpa ¥ Hadajla MaTeMaTHYECKOTO aHalIN3a, reoMeTpusi. Anredpa
U Hayaja MaremaTtuyeckoro aHanmsa. 10-11 kmaccel : y4eOHHMK Uil 0OmIe00pa3oBaTeIbHBIX
opranu3zanuii : 6a30Bblii U yriyona€HHblil ypoBHu / [III.A. Anmumos u jp.]. — 6-e u3a. — Mocksa :
[Ipoceemenue, 2019. — 463 c. — (PI'OC). — 14 miT.

4. MaremaTuka: anredpa W Hayajla MaTeMaTUYEeCKOrO aHalu3a, TeOMETpHs.
I'eomerpus. 10-11 xiaccsl: yueOHUMK A 00IIe00pa3oBaTeIbHBIX OpraHu3alui : 0a30BBIA U



yrinyonénneiii ypoBau / [JI.C. AranacsH u ap.]. — 7-e¢ w3a., mepepabd. u mom. — Mocksa :
[Ipocsemenue, 2019. — 287 ¢. — (MI'Y - mikone) (®PI'OC). — 86 k3.

5. Maremaruka: anreOpa W Hayajla MaTeMaTH4YeCKOro aHalu3a, T'eOMETpHS.
I'eomerpus. 10-11 xiacesl : ydeOHHMK Ui 00mIe0Opa3oBaTEeNbHBIX OpraHU3aIMii: 0a30BBIA H
yrnyonéunsiii yposau / [JI.C. Atanacsn u ap.]. — 5-e u3g. — Mocksa : IIpocsemenne, 2018. —
255 c. —(MI'Y - mixoue) (®I'OC). — 40 k3.

6. Maremaruka: anreOpa u Hadaa MaTeMaTHICCKOrO aHau3a, TeoMeTpust. Aireopa
M Havajga mareMarudeckoro aHammsza. 10-11 kmaccel : y4eOHUK i 00meoOpa3oBaTeIIbHBIX
opranu3zaiuii : 6a30BbIi U yriryoneHHsli yposuu / [LLILA. AnmumoB u ap.]. — 5-e u3a. — Mockaa :
[Ipocemienne, 2018. — 463 c. — (PI'OC). — 50 3k3.

Humepnem-pecypcuol:

1. http://school-collection.edu.ru/(Exunas komekiun 1iudpoBeIX 00pa3oBaTeIbHbBIX
pecypcoB). YueOHOe U3/1aHNe

2. Maremaruka B OTKpBITOM Kosuiempke https://mathematics.ru/

3. Math.ru. Maremaruka u obpaszoBanue. https://math.ru/

4. Allmath:ru — Bcs MmaTemaTrka B oHOoM Mecte  http://www.allmath.ru/

5. EgWorld: Mup matematiueckux ypaBHenuit http://eqworld.ipmnet.ru/

6. I'paduku pynkumii  http://graphfunk.narod.ru

7. Maremaryika B MOMOIIb IIKOJIBHUKY M CTYACHTY (TecThl 0 Matemaruke online)

http://www.mathtest.ru

3ﬂ€Kﬂ1p0HHO-CI’lpCl60llele cucmemsl.

1. DJIeKTPOHHO-0MOJIMOTEeYHASA cHCTeMA «Y HUBEPCUTETCKAsI OuobJmoTeKa
OHJIAMH» — 0a3a JaHHBIX Yy4eOHOH, y4eOHO-METOAMYECKON ¢ HAydHOW JHUTEpaTypbl  TIO
OCHOBHBIM M3y4aeMbIM AMciUIUIAHAM - http://www.biblioclub.ru

2. Hayunas s>nexkTponnas 0ubamorexka eLIBRARY.RU — siekrpoHHBIE BEpcUU
POCCHICKHX Hay4YHO-TEXHUYECKHX KypHaIoB - http://elibrary.ru
3. OuekTpoHHass Oubimoreka TI'Y — 0aza JaHHBIX HAy4YHBIX TPY/JOB

npemnoaaBareneii- https://elibrary.tsutmb.ru
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	1. Корень степени n> 1 и его свойства.
	2. Преобразование выражений, содержащих радикалы.
	3. Логарифм числа. Основное логарифмическое тождество. Десятичный и натуральный логарифмы.
	4. Свойства логарифмов: логарифм произведения, частного, степени.
	4. Координаты вектора. Связь между координатами точки и вектора.
	5. Угол между векторами. Скалярное произведение векторов.
	6. Уравнение плоскости. Формула расстояния от точки до плоскости.
	7. Понятие о симметрии в пространстве. Виды симметрии. Параллельный перенос.
	1. Функции 𝑦=,𝑛-𝑥. , их свойства и графики.
	2. Степенная функция с натуральным показателем, её свойства и график.
	3. Степенная функция с рациональным показателем.
	4. Вертикальные и горизонтальные асимптоты графиков. Графики дробно-линейных функций.
	5. Показательная функция (экспонента), её свойства и график. Число е.
	6. Логарифмическая функция, её свойства и график.
	6. Преобразование подобия. Симметрии в кубе, в параллелепипеде, в призме и пирамиде.
	7. Тела и поверхности вращения.
	8. Цилиндр. Площадь поверхности.
	9. Конус. Усечённый конус. Площадь поверхности
	10. Шар и сфера, их сечения. Уравнение сферы.
	1. Логарифмические уравнения
	2. Логарифмические неравенства

