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@OHJI OLICHOYHBIX CPEACTB IO Y4EeOHOMY TMPEIMETY

IPUIIOKEHUE

K pabodyeil mporpamme

o011eo0pa3oBaTeIbLHOM

«Matematukay 11 IpopecCHOHATBHBIX 00pa30BaTEIbHBIX OPraHU3AIUHA.

yaeOHOU

«MatemaTrka» paszpaboTaH Kak

JUCHUITIINHBI

1. INTAHUPYEMBIE PE3YJBTATbBI OCBOEHHUSA YYEBHOI'O IIPEIMETA

IIpenmetHbIe
pe3yJabTaThl
OCBOEHHUA
y4eOHOro
npeaMeTa/Kypca

00y4aroIuiicss HAYYUTCH

00y4arouuiics MOJy4uT
BO3MOKHOCTh HAYYUTbCH

Pazgen/ tema
y4eOHOro
npeaMera/ Kypca

MMPpEAMCTHBIC

c(hOpMUPOBAHHOCTH
MIpEACTABICHUI 0
MaTeMaThKe KakK  4acTu
MHUPOBOU KYJIbTYPBl U MECTE
MaTeMaTUKU B
COBPEMEHHOM
[MBHJIM3AIIH,
OnucaHus SIBJIICHUU
peasbHOTO Mupa Ha
MaTEMaTUYECKOM S3BIKE;
c(hopMUPOBAaHHOCTH
MpeACTaBICHUI 0
MaTEMaTUYECKUX TOHATUIX
KakK BaKHEUIITUX
MaTEMaTUYECKUX MOJIEISIX,
MO3BOJISIFOIINX ONMUCHIBATh U
M3y4yaTh pa3HBIE MPOIECCHI
W SBJIEHUS; [OHUMaHUeE
BO3MOKHOCTH
AKCHOMATUYECKOTO
MOCTPOCHUS
MaTeMaTUYECKUX TEOPHUIL;
BIIAJICHUIO METOIaMU
JI0Ka3aTeIbCTB u
aJITOPUTMOB perieHus,
YyMEHUE UX [PUMEHSATD,
MPOBOJIUTH JTIOKA3aTeJIbHBIC
paccykJIeHUst B XoJie
pelIeHus 3a/1a4;

BIAJCHUIO  CTaHAAPTHBIMU
npueMamMu pereHus
panroHaNIbHBIX u
HUPpALMOHATBHBIX,
MOKa3aTeNbHBIX,
CTETMEHHBIX,
TPUTOHOMETPUUECKUX
YpaBHEHUH U HEPaBEHCTB,
UX CHCTEM; HUCIOJIb30BaHUE
FOTOBBIX  KOMIIBIOTEPHBIX
porpamm, B TOM YHCJIE JJIs1

crocobax

BIIQJICHUIO OCHOBHBIMHU
MOHATUSMU O IUJIOCKUX U
MPOCTPAHCTBEHHBIX
reoMeTpuyeckux  (urypax,
NX OCHOBHBIX CBOMCTBax;
c(hOpMUPOBAHHOCTH yYMEHHUS
pacno3HaBarTh
reoMeTpuyeckue (GUrypsl Ha
yepTexkax, MOJEIIX U B
peabHOM MUPE; IPUMEHEHUE
HA3YYEHHBIX CBOWCTB
reOMEeTpUYECKUX GUryp u
bopmyn TUTSt petieHus
F€OMETPUYECKUX  3aJad |
3aa4  C  MPAKTHUYECKUM
CoZEpIKaAHUEM;
c(hopMUPOBAHHOCTH
IPEJCTABICHUN O IpoLeccax
U SIBICHUSX,  MMEIOIUX
BEPOSITHOCTHBIA ~ Xapakrep,
CTaTUCTUYECKHUX
3aKOHOMEPHOCTSIX B
peanbHOM MHUpPE, OCHOBHBIX
MOHATHUAX 3JIEMEHTapHOU
TEOpUH BEPOSITHOCTEM;
yMEHUM HaxO0JIUTh u
OLICHUBATh BEPOATHOCTH
HACTYIUICHHSI  COOBITHH B
MPOCTEUIIUX  TPAKTUICCKUX
CUTyallUsiX U OCHOBHBIE
XapaKTEPUCTUKHU CIIy4alHbIX
BEJINYUH;
BIIQJICHUIO HaBBIKAMH
HCIIOJIb30BaHUS TOTOBBIX
KOMITHIOTEPHBIX  MPOTPaMm
MIPU PEILICHUH 3a/1au.

Anrebpa, OCHOBBI
TPUTOHOMETPHH,
Havaia
MaTeMaTUYECKOTO
aHam3a,
ypaBHEHUSA U
HEpaBEHCTBA,
KOMOWHATOPHKA,
CTaTHCTHKA U
Teopus
BEPOSATHOCTEM,
TeOMeTpHS.




MoKCKa IyTH pEIIeHUus U
WJLTIOCTPAIAH pereHus
YpaBHEHUU U HEPABEHCTB;
c(hOpMUPOBAHHOCTH
MpEeACTaBICHUI 00
OCHOBHBIX TOHSITHSIX
MaTeMaTUYeCKOTO aHaiu3a
M WX CBOMCTBaX, BIIaJCHHEC
YMEHHEM XapaKTepU30BaTh
MIOBE/ICHNE (byHKINH,
UCIIOJIb30BaHUE
MOJIYYCHHBIX 3HAHWHA IS
OMHCAHUS u aHaJIM3a
pEATBbHBIX 3aBUCUMOCTEHN.

JIMYHOCTHBIC

CdopmupoBanHOCTH

IpeICTaBICHUI 0
MaTeMaTHuKEe KaK
YHUBEPCATLHOM SI3BIKE
HaYKH, CpencTBe
MOJICJTMPOBAHMS SBJICHUH U
IPOLIECCOB, uaesx u

METO/IaX MaTEMaTUKH;
IIOHUMAHHIO 3HAYNUMOCTHU
MaTeMaTHKU ISl Hay4HO-
TEXHHYECKOTO  Iporpecca,

c(hOpMHUPOBAHHOCTH
OTHONIICHHUS K MaTeMaThKe
KaK K 4acTH
00111e4YeI0BEUeCKOM
KYJIBTYpPbI yepes
3HAaKOMCTBO C HMCTOpHUEH
pa3BUTHUSA MaTEeMaTHKH,
ABOJIIOIUEN
MaTeMaTHUYECKUX HJICH;
Pa3BUTHUIO JIOTUYECKOTO
MBIIICHHSI,
MIPOCTPAHCTBEHHOTO
BOOOpaKeHUS,
AITOPUTMUYECKOM
KYJIBTYPBl,  KPUTHYHOCTH
MBIIUICHUSI Ha  ypPOBHE,
HEO00XO0IMMOM IS
Oynymei
npodecCHOHATbHON
NESITEIbHOCTH, TUTST

MIPOJIOJDKEHHST 00pa30BaHUS
U caM000Opa30BaHuUs;
OBJIAJICHUIO
MaTeMaTUYCCKUMH
3HaHUSIMH W  YMCHHSIMH,
HEOOXOIMMBIMH B

TOTOBHOCTH M CIIOCOOHOCTH K
00pa3oBaHHIO, B TOM YHCIIEC
caM000pa30BaHHUIO, Ha
MPOTSKEHUH BCEM  JKU3HU;
CO3HATEIILHOC OTHOIICHHE K
HENPEePHIBHOMY 00pa30BaHUIO
KaK  YCJIOBHMIO  YCIICIIHON
npodeccuoHaIbHON Hu
00IIeCTBEHHOM
JIeSITENLHOCTH;

TOTOBHOCTH M CIIOCOOHOCTHU K
CaMOCTOSTEILHOMI
TBOPYECKON U OTBETCTBEHHOM
JIeSITeIIbHOCTH;

TOTOBHOCTH K KOJUIEKTUBHOM
paboTe, COTPYIHHYECTBY CO

CBCpPCTHUKaAMU B
o0pa3oBaTenpHOM,
0O0IECTBEHHO MOJIC3HOH,

yueOHO-UCCIIeI0BATENbCKOMH,
NPOCKTHON W JAPYrMX BHIAX
JeSATeIILHOCTH,

OTHOIICHUIO K
npodecCuoHATBHON
JEeSTeIbHOCTH KaK
BO3MOXXHOCTHU ydacTtusa B
pelieHun JIMYHBIX,
00I1IECTBEHHBIX,
rOCyJapCTBEHHBIX,
0O0IIEHAIIMOHATEHBIX
npobem.

Anrebpa,

Havasa
MAaTEMATHYCCKOI'O
aHaJn3a,
TCOMETPHSL.




MMOBCEIHEBHOM JKU3HU, IS
OCBOCHUS CMEXKHBIX
€CTECTBEHHO-HAYYHBIX

OACHAIUIMH M OUCIHUAILUINH
po)eCCHOHAIBHOTO ITUKJIA,

TUTST MOJTY4CHUS
oOpazoBaHusi B 00JIaCTAX,

HE TpeOyrOIIHIX

yriyOJIeHHON

MaTeMaTU4YeCKO1

MOJITOTOBKHU.

METANpPEMETHBIE | YMEHUIO  CaMOCTOSITENIbHO | TOTOBHOCTH M CIIOCOOHOCTH K | Anrebpa,
OTIpeIeINATh LEJNH | CAMOCTOSATEIbHON Hayvaja
JESITEIIBHOCTH U COCTaBJIATh | MHPOPMAIMOHHO- MaTeMaTHYECKOTO
TUTaHbI NESTENIbHOCTH; | TO3HABATEIbHOM aHanu3a,
CaMOCTOSITEIILHO NeSTSIILHOCTH, BKJIFOYAsi | TEOMETPHSIL.
OCYIIIECTBIISITH, YMEHHE OpPUEHTHPOBATHCS B
KOHTPOJIMPOBATH U | Pa3IMYHBIX UCTOYHHKAX
KOPPEKTUPOBATH uHbOpMalliK,  KPUTUYECKH
JESITEIIbHOCTD; OIICHUBATH u
UCIOJIb30BAaTh BCE | HHTEPIPETUPOBATD

BO3MOXXHBIE PECYpPCHI IS
JOCTHKEHUS TTOCTABICHHBIX
nenen u peanu3anuu
TJIAHOB NESITeNIbHOCTH;
BbIOMpATH YCIEIIHbIE
CTpaTerM B  Pa3IUYHbBIX
CUTYaIUsX;

YMEHHIO MPOJTYKTUBHO
oOmrarbest u
B3aUMO/ICEMCTBOBATh B
nporecce COBMECTHOM
NEeSITENIbHOCTH,  YYUTHIBATh
MTO3UIINH JPYTHX
YYaCTHUKOB JESTEIbHOCTH,
3P PEeKTUBHO pasperaTh
KOH(JIMKTBI;

BIIAJICHUIO HaBBIKAMH
MO3HABATENIbHON, y4eOHO-
HCCIIEI0BATENIbCKOM U
MPOEKTHOW  AESATEIBbHOCTH,
HaBBIKAMU paspeuieHus
npoOjeM; CIOCOOHOCTh |
TOTOBHOCTb K
CaMOCTOSITEIbBHOMY TTOHCKY
METO/I0B penieHus
MPaKTUYECKHUX 3ajad,
MPUMEHEHUIO  Pa3IUYHbIX
METOJIOB MO3HAHMUS.

UHPOPMALIHIO, TOTy4aeMYIO
13 Pa3JIMYHBIX HCTOUHUKOB;
BJIAJICHUIO SI3LIKOBBIMU
CpeICcTBaMHU: YMEHHE SICHO,
JIOTHYHO M TOYHO H3JIaraTh
CBOIO TOYKY 3peHus,
HCIIONIb30BaTh  aJICKBATHBIC
SI3BIKOBBIE CPEJICTBA;
BJIAJICHUIO HaBBIKAMH
MO3HABATENBbHON peduiekcuu
KaK OCO3HaHHMS COBEPIIAEMbIX
JEUCTBUH UM MBICIUTEIbHBIX
MPOLIECCOB, UX PE3YIBTATOB U
OCHOBaHMWH, TpPaHUI] CBOETO
3HaHUS W HE3HaHUS, HOBBIX
MO3HABaTeIbHBIX 3amad M
CPEACTB ISl UX JOCTUKEHUS;

ENIEYCTPEMIICHHOCTb B
MOMCKAX u NPUHSATHH
peueHu,
CO000pa3UTeIHLHOCTh u
WHTYULIUA, pa3BUTOCTH
MPOCTPAHCTBEHHOTO
BOOOpaXKeHUS.

2. IIKAJIA OUEHUBAHUA




Ouenka OTJIMYHO X0pO10 Y0BJIETBOPHUTEJIbHO | HEYI0BJIeTBOPUTEIbHO
KauecTBO HOJIHO naéT OTBET, u3JaraetT MaTepuan | oOHapy)KHBaeT He3HAHUE
OTBETOB HA u3jaraer YIOBJIETBOPS | HEIMOJIHO U JOITYCKaeT OosbIel yacTu
BOIIPOCHI 110 WU3Yy4YEHHBIN IOIIANA TeM HETOYHOCTU B COOTBETCTBYIOLIErO
TeMaM marepual, xKe orpezeseHuu pasjelia u3y4aeMoro
AUCHUTLTHHBI naér TpeOoBaHUs MOHATUH WK Marepuana, JoImycKaer
MpaBWIBHOE | M, YTO H JUIS (dhopMynupoBke OLIMOKYU B
OIIpeICIIEHHO OLICHKHU TEOPHii; HE yMeeT ¢dbopmynHupoBKe
€ TIOHATHUH; «OTJINYHOY», | JOCTATOYHO IIYOOKO | OMNpeIesIeHUN U TEOpHid,
oOHapyXH1Ba HO U JI0Ka3aTeNbHO MCKa)KAIOIIHE UX CMBICT,
eT Joryckaer 1- 000CHOBATh CBOU OecropsI04HO U
MOHNMAaHUE 2 ommnoKH, CYXJICHUS U HEYBEPEHHO M3JIaraeT
MaTepuaia, | KOTOpPbIE caMm MIPUBECTU CBOU MaTepuan
MOYXKET xKe PUMEPBI; U3JIaraeT
000CHOBaTh | HUCHPABIISET, MaTepual
CBOU nl-2 HENoCJIe0BaTENbHO U
CYXICHHUSI, Heo4YEéTa B | JOIMYCKaeT OUIMOKHU B
NPUMEHHUTH | TIOCIIEAOBATE SI3BIKOBOM
3HAHUA Ha JTBHOCTH U odopmiieHnn
MIPAKTHUKE, SI3BIKOBOM U3J1araeMoro
MIPUBECTU odopmiIeHUN
HEOOXOIUMBI | H3JIaraeMoro
€ TIpUMepbl
HE TOJIBKO T10
y4eOHUKY,
HO U
CaMOCTOSITEN
BHO
COCTaBJIEHHBI
€; M3Jaraer
MaTepuan
nociea0BaTe
JBHO U
NPaBUIIBHO C
TOYKH
3pEHHsI HOpM
JUTEPATYPHO
IO sI3BbIKA
KauecTBoO BCE 3a7jauu pelieHo pemero ot 50 1o 79 OTCYTCTBYIOT
BBITIOJIHEHU S peIIeHBI BEepHO Oojiee % Bcex 3amay; He HEOOXOMMBIC
KOHTPOJIbHBIX BEPHO; 80 % Bcex BCETrJa UCIOJIb30BAaH | TEOPETHUUYECKUE 3HAHMUS;
paodor WCMOJIb30BaH | 3a7a4; MOTYT HanOosee JIOTYIIIEHBI OITUOKU B
Hauboee BCTPEYAThCS | palMOHAIBHBIN MyTh | Ooisee ueM 50 % 3amau.
panyoHaNbH | OTHCIHHBIC pereHus B pemennu nposiBiisieTcst
BIi TTyTH HETOYHOCTH HEe3HaHHE OCHOBHOI'O
pelIeHus; B MaTtepuasna yuyeOHoi
u3J0XKeHue | apupmernue POTPaMMBI
MaTepuaa CKHX
JIOTUYHO, pacuerax
IpPaMOTHO,

0e3 ommnooK




3. OHEHOYHBIE CPEJACTBA VIS TIPOBEJAEHUA TEKYIIEI'O KOHTPOJIA
YCIIEBAEMOCTH OBYYAIOIIUXCA

Ne n/mm HazBanue pa3neia/TeMbl ®opMa OLEHOYHBIX CPeICTB

1 Brenenue VYcrHbIl onpoc.

2 Pa3BuTHe noHATHS O YKCIe KonTtponbHast pabota, yCTHBIN Oonpoc.
3 Kopnu, crenenn u gorapudmel KonTposbHas paboTa, yCTHBIN ompoc.
4 [IpsiMbIe U TJIOCKOCTH B TPOCTPAHCTBE KonTponbhas pabota, ycTHBIN oIpoc.
5 Komb6unaropuka KonTponbhas paboTa, yCcTHBIH orpoc.
6 Koopaunatsl 1 BEKTOpHI Konrponsnas pabota, yCTHBIH omnpoc.
7 OCHOBBI TPUTOHOMETPUU KonrponsHas pabota, yCTHBIH ompoc.
8 OyHKIMH U TpaPuKH Konrponsnas pabota, yCTHbIH onpoc.
9 MHOrOorpaHHUKH U KPYTJIbIE Tea KonTponbhas pabota, yCTHBIN oIpoc.
10 Hauana maTremMaTiueckoro aHaimsa KonTponbhas pabota, yCTHBIN orpoc.
11 WuTerpain u ero npuMeHeHHE KonrponsHas pabota, yCTHBII ompoc.
12 DjeMeHTBhl Teopuu BeposTHOocTed u | KoHTponbHas paboTa, YyCTHBINH OMpOC.

MaTeMaTHYeCKON CTaTUCTUKU
13 VYpaBHEHUSI U HEPABEHCTBA Konrponsnas pabota, yCTHBIH onpoc.

4. OHEHOYHBIE CPEJICTBA JJIS1 IPOBEJIEHUS ITIPOMEXYTOYHOM
ATTECTAIIMHU OBYYAIOIIIUXCHA
[IpomexxyTrounasi arrectanmst 1mo npeamery «MaremaTHkay MOpoBOAUTCS B (opme
JK3aMeHa.

5. KOMILIEKT MATEPHAAJIOB /151 OHEHKN C@OPMHUPOBAHHOCTH YMEHUH
N 3HAHUMHU B XOAE OCBOEHUSA YYEBHOU JUCHUIIJINHBI

5.1 KomnjiekT MaTepuajioB 1Jisl IPOBeAeHUsI KOHTPOJIbHBIX PadoT
IlepeyeHb KOHTPOJILHBIX PA0OT 10 TeMaM:
Tema 2. Pa3zBuTHE NOHATHSA O YHCJIE.
7
73 . 7 3

a)T 6)(%/%)2.

1. Breraucnure: ;

Bapmunanr 1

2. YIpocTuTe BBIpaKEHUE ( 7

3. Pemute ypaBHenue 8> =8°,

4. 3anumnure OECKOHEUHYIO TIepruoIruUecKyo 1poob 0, (43) B Bue 0OBIKHOBEHHOM JPOOH.
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S —

5. Cokparure 1poOb 3~ 2a2+1
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Bapuanr 2
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1. Brraucnure:

1
b4+J§ )

1 4 1 271
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6. CpaBHUTE UKcha: 7 ul;
m-n  Ym?>-3n?
s 2 Ym-3h

3 3
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Tema 3. KopHu, cTrenenu u jorapupmsl.

Bapmuanr 1

BerauciouTs: 3\/ 343-0,125
VIpOCTHTH BBIpAXKEHHE! Via®® + (\/ Va*)3
Breruncnuts. 22-3V5. 8\/E

Boraucnuts: log; 16
Berancouts: log1o 8 + logq 125

o~ Dd =

Bapuant 2

Boruucnuts: log, 64

Boramcuts: 3112VZ; g V2

YHpocTuTh BEIpaXKEHHUE:! (4\/ Vx)B + (v WP
Bbrunciuts: V512 - 216

Beruncnuts: logq, 2 + logq, 72

Ok w N



Tema 4. IIpsimble ¥ MIIOCKOCTH B MPOCTPAHCTBE.

Bapuant 1

1. Ha pucysnke 1 toukun M,N,Q,P — cepenqunst orpesko DB, DC, AC u AB. Haiinure nepumerp
yetbipexyronsHuka MNQP, eciiu AD=12 cm, BC=14 cm.
2. Touka C nexwut Ha orpe3ke AB, nmpuuem AB:BC = 4:3. Otpe3zok CD = 12 cwm, napamienex
IUIOCKOCTH 0., Ipoxosuiel yepe3 Touky B. Jlokaxure, yto npsmas AD nepecekaeT mI0cKoCTh o
B HEKOTOpoi Touke E, u HaliquTe oTpe3ok BE.
3. Haiitu auaroHans npsMOYrojibHOTO Napaiesienunea, eciid ero u3MepeHus paBHsl: 4,6,8.
4. HaiiTu paccTosiHHE OT BEPUIMHBI Ky0a 710 IMIIOCKOCTH JIF0OOW IpaHu, B KOTOPOH HE JIEKUT 3Ta
BEpIIMHA, €CIM: JUaroHajab rpaHu Kyba paBHa 5.
5. T'mnoreHy3a MPSMOYTOJIBHOTO PaBHOOEIPEHHOTO TPEYroJbHHUKA JISKUT B TUIOCKOCTH O, a
KaTeT HAKJIOHEH K 3TOM MockoctH mox yrioMm 30°. HailTw yrom Mexmy IUIOCKOCTBIO O H
IJIOCKOCTBIO TPEYTOJIbHUKA.

Bapuant 2

1. Ha pucynke 1 toukun M,N,Q,P — cepeaunst orpeskos DB, DC, AC u AB. Haiinure nepumerp
yetelpexyroiabHruka MNQP, ecin AD=16 cm, BC=10 cm.

2. Touka C nexwut Ha orpe3ke AB, nmpuuem AB:BC = 5:4. Otpesox CD = 10 cMm, mapamenexn
IUIOCKOCTH 0., Ipoxosiiel uepe3 Touky B. Jlokaxure, yto npsmast AD nepecekaeT mI0CKOCTb o
B HEKOTOpoi Touke E, u HaliquTe oTpe3ok BE.

3. Haiitu auaroHans NpsMOYrojibHOTO Napajiesienunea, eciid ero U3MepeHus paBHsl: 3,5,7.

4. HaiiTu paccTosiHuE OT BEpLIMHBI Ky0a /10 MIOCKOCTH JH000W rpaHH, B KOTOPOM HE JIEKHUT 3Ta
BEpIINHA, €CIIM: TUaroHajib rpaHu Kyba paBHa 6.

5. 'unoTteHy3a MpsIMOYTOJIBHOTO PaBHOOEAPEHHOTO TPEYroJbHUKA JIEKUT B IUIOCKOCTH O, a
KaTeT HAKJIOHEH K 3TOM IuIocKocTH mmon yriom 60°. Haiith yrom Mexay MIOCKOCTBIO O W
IJIOCKOCTBIO TPEYTOJIbHUKA.

Tema 5. KomOnHaTopuka.
Bapmuanr 1

1. CxonpKo pa3nuYHBIX ABY3HAUHBIX YHCENl C pa3HBIMHU HU(pPaMU MOXHO 3alMCcaTh, UCHOIb3Ys
mudpsr: 1,2,3.

2. Haiiti 3Hauenus Ps.

3. Borunciuts A3

4. B nomemenun 16 namn. CKONBKO CyLIECTBYET BapHaHTOB €ro OCBELICHMS, €CIH
OJHOBPEMEHHO JIOJKHBI CBETUTHCS 14 mamii.

5. 3ammcars pasnoxenue Guaoma: (1+x)°,



Bapuanr 2

1. CkonbKO pa3MYHbIX JABY3HAYHBIX YHCEN C pa3HbIMHU HU(PAMU MOXHO 3aIHCaTh, UCTIOIb3Ys
udpsl: 4,5,6.

2. Haiitu 3uauenus P;.

3. Boruuciuts A5.

4. B nomemenun 16 namn. CKOJBKO CYIIECTBYET BapHAHTOB €ro OCBEIICHMS, €CId
OJTHOBPEMEHHO JIOJDKHBI CBETHTHCS 15 mamir.

5. 3ammcars pasnoxenue Guaoma: (2+x)°.

Tema 6. KoopanHaThl 1 BEKTOPBI.

Bapuanrt 1
UL
1. HaiiguTe KOOpAMHATHI BEKTOPA AB ,ecmu A (5;-1; 3), B (2; -2; 4).
! r
B ] 2b—cC
2. Maus Bektopsr O (3; 1; —2) u C (1; 4; —3). Haiiyure .

3. UsobOpasute cucremy koopauHat Oxyz u mocrtpoiite Touky A (1; —2; —4). Haiiaute

pacCTOSIHUA OT ATOM TOYKHU O KOOPAMHATHBIX MIOCKOCTEN.
1 ] 1
1 1

u
4. BeruumenuTe ckanspHoe npomsseneHnme BektopoB MmN ecmm m:a+2b—c,
rAr

1 |
1 1 1 1 1 1 1
n:2a—b,a =z“):&(am:4m,cLa,cLb_
5. lan xy0 ABCDA;B;C;D;. Haiinute yron mexnay npsmeiMa AD; u BM, rne M — cepenuna
pebpa DD;.
6. [Ipu nBWKEHUH TpsiMasi & OTOOpaKaeTCs Ha MPSMYIO 83, TNIOCKOCTh 0L — Ha TUIOCKOCTh O, U
a L o oxaxure, aro & Lo .

nn Bapuanr 2

1. Haiimute KOOpAMHATHI BEKTOPA CD ,ecmu C (6; 3;—-2),D (2; 4; -5).

&—2by

1
2. lansl Bektopa @ (5;—1;2) u b (3; 2; — 4). Haiigure
3. U3obOpasute cucremy koopaunat OXyz u moctpoiite Touky B (— 2; — 3; 4). Haiigute

paccTosiHUE OT ATOM TOUYKU A0 KOOPAMHATHBIX MIIOCKOCTEM.
1 1
4. Berumcnnte ckamspHoe mpomssexenme BekTopoB M om N ecm M= 2a-b+c :

‘:31‘ ‘B‘ rar

n=a-2b [%|=3 |"| =2 (@) g0 cLa clb,

5. lar ky0 ABCDA;B;1CD;. Haiinure yron mexy npsmeiva AC u DC;.

6. [Ipu aBMwKeHUH TIpsiMasi 0TOOpakaeTcs Ha MpsAMYHo Dj, a TNIOCKOCTh 3 — Ha TIockocTh B u b ||

B1
Tema 7. OCHOBbI TPUTOHOMETPHH.

Bapmuanr 1

1. Berauciure: a) cos 780°; 0)sin %7[.

12 3
CoOSso =—— T<a<—r.
2. Beramcnure sino, eciiv n 2
3. Yopoctute BbIpakeHHUeE:



sin(—a)+cos(7 +a)

) .
1+ ZCOS(Z—ajcos(—a)

a)cos(a - f)—cos(a+ B);

4. Pemnre ypasuenue SINOXC0S4X—cos5xsindx =1.

cosdar +1= Ssin 4a(ctga —tga).
5. JIoOKaXuTe TOXKICCTBO 2

Bapuanr 2

0) cos 13 V4
- 0. — .
1. Beraucnure: a)sin 780°; 6
. 4
Sinag =—— T<a<—T.
2. Beruucnure coso, eciiu u 2
3. Ypocturte BeIpaKeHHE:

sin(2ﬂ+aj—sin(2ﬂ+a)

. . 0
a)sin(a+f)+sin(a-p); ) 2cos(—a)sin(-a)+1
4. Pemmnte ypapuerne COS4XCOS 3x+sin4xsin3x =1.
5. JloKaKITE TOXIECTEO (tgar +ctga ) (1-cosda ) = 4sin 2a.

Tema 8. ®ynkuuu u rpagukmu.

Bapuanr 1

1. Haiigure o6macth onpenenenus GyHkuun y = §/6+0,5x .

2. CxemaTH4ecKu U306pasuTe rpadhuk GYHKINH y =X ' ¥ NepedrcInTe eé OCHOBHBIE CBOICTBA.
[Tonb3ysick cBOMCTBaMM 3TOM (PYHKIIMH, CPaBHUTE:

a)in(0,3)"; 6)(243) u(342) "

3. Haiinute dpynkuuio, oOpatHyto QyHKIUH Yy =

4 , 1 YKAXKUTC eé o0nacThb OIIPEACIICHUA U

MHOKECTBO 3HAYCHUIA.

Bapmuanr 2

1
1. Haitmmre o6nacts onpenenenus dbyukuun y = (2x+9)5.

2. CxeMaTHUeCKH H300pa3ute rpaduk GYHKINH y =X ° U IepedrcInTe eé OCHOBHEIE CBOHCTBA.
[Tonb3ysick cBOMcTBaMM 3TOM (PYHKIIMU, CPaBHUTE:

3)° 3 3
a)lm| — | ;
(3] ¢ o) u(s)”
3. Hatigure pynknumto, oOpatHyo QyHKIIUNA Y = il’ U yKaxuTe e€ 001acTh OnpeeieHus U
X+
MHO>KE€CTBO 3HAYCHHIA.

Tema 9. MHOrOrpaHHUKM U KpPYyIJible TeJa



Bapmuanr 1

1. OceBoe ceueHNMe UTHH/PA — KBAJPAT, IUIOIIA1b OCHOBAHHMS IHIHHAPA paBHa 16T cm’.
Haiiaure nomaas moBEpXHOCTU HUIMHIPA.

2. BrpicoTa KOHYyCa paBHa 6 CM, YToJI IpU BEpILIMHE 0CEBOT0 ceueHus paseH 120°. HaiinuTe: a)
IUIOIA/Ib CEYEHUS KOHYCA MIIOCKOCTHIO, TPOXOsIel yepes ABe 00pa3yroline, yroia MexIy
koTopeiMu 30°; 6) TUIOIIAEF OOKOBOI MOBEPXHOCTH KOHYCA.

3. JImamerp mrapa paBen 2m. Uepes KoHel JuaMeTpa MpoBeeHa IIOCKOCTh MO yIiioM 45° k
Hemy. Haiiaure nnuHy nuHUM nepecedeHus cepsl ¢ ITOH MIOCKOCTHIO.

4. Anodema npaBWIBHONW TPEYTOJIbHON MUPAMUIBI paBHA 4 CM, a IBYTPAaHHBIN yroJI Py
ocHoBaHMU paBeH 60°. Haiinure 00beM mupamMuIbL.

5. B nununap Bnucana npusma. OCHOBaHUEM MPU3MBI CITYKUT IPSIMOYTOJIBHBIN TPEYTOJIbHUK,
KaTeT KOTOPOTro paBeH 2a, a mpuiiexkamuii yroa pasex 30°. Jluaronans 0ombIieli 00KOBOW TpaHu
MIPU3MBI COCTABJISIET C IJTIOCKOCTBIO €€ OCHOBaHUs yrou B 45°. Halinure 00beM HUIMHIIpA.

Bapuanr 2

1. OceBoe ceueHMe NIMIMHIpA — KBaJApar, IUAroHaib KoToporo 4 cm. Haiigure miomans
MOBEPXHOCTH IIMIIMHPA.

2. Pagnmyc ocHOBaHUsA KOHYca paBeH 6 cM, a 00pa3yrolias HaKJIOHEHA K IJIOCKOCTH OCHOBAaHUS
nox yrinom 30°. Haiinure: a) miomans ce4eHHsl KOHyca MIIOCKOCThIO, TPOXOIAIICH depe3 JiBe
oOpa3yromiue, yroj Mex 1y KoropbiMu 60°; 0) momaas 00KOBOW MOBEPXHOCTH KOHYCA.

3. Jluametp mapa paBeH 4m. Uepe3 koHel auaMerpa MpoBEeAeHa IMIOCKOCTh moj yriaom 30° k
HeMy. Haiinure mromans ceyeHus mapa 3Toi IIOCKOCTHIO.

4. bokoBoe peOpo MpaBUIBHOW TPEYroJabHOW MUPAMHUABI PaBHO 6 CM M COCTaBISET C
IUIOCKOCTBIO OCHOBaHUs yroi B 60°. Haiinure o0bemM nupamMuabl.

5. B konyc Bnucana nupamuna. OCHOBaHHEM MUPAMUIBI CIYKUT MPSIMOYTOIBHBIA TPEYTObHUK,
KaTeT KOTOpOro paBeH 2a, a mnpuiexamuid yron paseH 30°. BokoBas rpaHb HHpaMUbl,
npoxoJsiias yepe3 JaHHbIN KaTeT, COCTaBIISIET C IUIOCKOCThIO OCHOBaHUs yroi B 45°. Haiinure
00beM KOHYCa.

Tema 10. Hauyajia MaTeMaTHYeCKOr0 aHAJIN3A.
Bapmuanr 1

1. Haiitn mponsomnyto yrkmmn: 2X*-x3+3x+4; x* cos(x).

2. Hammcatp ypaBHeHHE KacaTeIbHON K TpaduKy GYHKIMU B TOUKE ¢ aOCIIHCCOH Xo! y:X2-2X,
Xo=3.

3. HaiiT npoMeKyTKH BO3paCTaHHs 1 yOBIBAHHS (YHKIHH: Y=X>-X.

4. HaiiTy TOYKH SKCTpeMyMa (GYHKIHI: Y=X-4X°.

5. Haifti HanGoubIIee 1 HanMeHsbIee 3Hadenns GpyHkumun: f(X)=x>+6x°+9x na orpeske [-4;0].

Bapmuanr 2

1. Haiitu mponsomayto GyHkmmn: -X°+2x3-3x%-1; x sin(2x).

2. Hamucatp ypaBHeHHE KacaTeIbHON K TpauKy GyHKIMU B TOUKE ¢ aOCIICCOM Xo! y=x>+3X,
X0:3.

3. Haiitu npoMexyTKu BO3pacTaHus ¥ yObIBaHUS (DYHKIIUHU: y=x2+2X.

4. HaiiTu TOUYKH 3KCTpeMyMa (PyHKIINU: y=3X4-4X3.

5. HaiitTu HauGonpIiee 1 HaMMEHbINEE 3HAYCHUS (PYHKIIUN: f(X)=x3-6x*+9 Ha orpeske [-2;2].

Tema 11. UHTerpaJ u ero npuMeHeHue.



Bapmuanr 1

1. dns pyskuum f(X) Haiitn mepBooOpa3Hyto, rpadvk KOTOPOH MPOXOIUT Yepe3 TOUKY M:
f(x)=cos(x), M(0;-2).

2. BBIYHCIUTD HHTETPA: f_22(3 — x)dx.

3. Haittu miomans GUIypsI, OrpaHHYeHHOMN IMEMIME: Y = VX, x = 1,x = 4,y = 0.

Bapuant 2

1. Jnsa ¢pyukuuu f(X) Haiitk nepBooOpasHyro, rpaduK KOTOPOH MPOXOAUT Yepe3 TOUKy M:
f(x)=sin(x), M(-x;0).

2. BBIYHCIUTD HHTETPAT: f_11(3 + x)dx.
3. Haiitu nnomans Gurypsl, OrpaHU4eHHON JIMHUSMU: Y = Vx,x=2,x=35, y=0.

Tema 12. Di1eMeHTHI TeOPHH BEPOATHOCTEH 1 MATEMATHYECKOM CTATUCTUKH.
Bapuanr 1

1. Ha cron 6pocatot aBe urpaibusie Koctu. CoObITHE A — Ha MIEPBOM KOCTH BBINIAIO YuCIio 5. B
— Ha BTOPOH KOCTHU BBINAJIO YUCIIO, HE MEHBIIIE IATH. Y CTAHOBUTE, B YEM 3aKJIFOUAETCS COOBITHS
A+B, AB.
2. B xopoOke HaxonsaTcs 2 GelnblX, 3 4epHbIX U 4 KpacHbIX apa. Hayraj BBIHUMAIOT OJUH LIap.
HaiiTu BeposATHOCTH TOT0, YTO BBIHYTBIN 1I1ap: O€blil, OeJIblil MM KpacHbIH.
3. Cpenu 20 neraneit, nexamux B siuke, 3 netanu OpakoBanHele. Hayraa BeiHUMAIOT 2
netanu. KakoBa BEpOSTHOCTb TOTO, YTO 00€ JieTanu OpakoBaHHBIE.
4. BeposTHOCTb MOMAaJaHKs IO MUILIEHH IIPH OJHOM BBICTpEJIe HEKOTOPBIM cTpenkoM pasHa 0,8.
HaiiTu BepossTHOCTH MOMaaHUs IO MUIIIEHU 3TUM CTPEJIKOM B KaXKIOM U3 TPEX BBICTPEJIOB.
5. Haiitu cpeaHee KBaipaTUYHOE OTKJIOHEHHE OT CPEAHEr0 3HAUE€HUS 3JIEMEHTOB BHIOOPKHU: 3 KT,
5 xr, 5 k1, 8 KT, 4 KT.

Bapuanr 2

1. Ha cron 6pocatot aBe urpaibssle koctu. CoObiTHE A — Ha epBON KOCTHU BhINano yucio 3. B
— Ha BTOPOH KOCTH BBINIAJIO YHUCIIO, HE MEHbILIE TPEX. Y CTAHOBUTE, B YEM 3aKIHOYAETCS COOBITUS
A+B, AB.

2. B xopoOke HaxosTcst 2 OenbIX, 3 YepHbIX U 4 KpacHBIX mapa. Hayraj BBIHUMAIOT OJMH 1Iap.
Haliti BEpOsATHOCTB TOT'0, YTO BBIHYTBIN LIAP: YEPHBIN, YEPHBIM WIIA KPACHBIN.

3. Cpemu 25 neraieit, iexaiux B sIIUKe, 5 TeTaim OpakoBaHHbIe. Hayraj BelHUMAaIOT 2
neranu. KakoBa BepoATHOCTB TOTO, YTO 00€ JeTaan OpakoBaHHBIE.

4. BeposATHOCTH TTONafaHus IO MHUIIICHH ITPU OJTHOM BBICTpPEJIe HEKOTOPHIM CTpeKoM paBHa 0,8.
Haiitu BeposATHOCTH MOMaaHKs [0 MUIIEHU 3TUM CTPEIKOM XOTs ObI OTHUM U3 TPEX
BBICTPEJIOB.

5. HaiiTu cpenHee KBaipaTUYHOE OTKIOHEHHE OT CPEJHEro 3HaUeHUs 3JIEeMEHTOB BbIOOpKH: 12
M, 10M, 7™M, 12 M, 9 M.

Tema 13. YpaBHeHHs U HEPAaBEHCTBA.

Bapmuanr 1
x—6 1 2 v
1. PemnTe HEpaBEHCTBO: a)(\/g ) < g; 0) 3 >1.



x-y=4,
5% =25.

3. Pemmre ypasuenne: 7 +3:7%=2"°+3.2"

2. Pemnre cucreMy ypaBHEHHI {

4. PemmuTe ypaBHEHHE V1-x =x+1.

5. Pemmre ypaBHeHHE V2x+5—x+6 =1.

X—5
6. YcTaHOBHTE, pABHOCUIILHEI JIM HEPABEHCTBA I <0wu(5- X)(x2 +1) > 0.
+X

7. Pemmre nepaBencrtso VX +8>x+2.

log, (2x-1)=2.
log, (x-5)>1.

9. Pemure HepaBEeHCTBO 3
logg X+ Iog\/E x =14,

8. Pemute ypaBHeHHE

10. Pemmte ypaBHEHHE
11.  PemuTe HEpaBEHCTBO:

a)log, (10—x)+log, (x-3)>-1;
6 6

6)*logZ x—2log, x < 3.

Bapuanr 2
1. Pemmure ypasuenue VXt 1=1-x.
2. Pemmre ypaBHEeHUE V3x+1-+x+8=1.
x—7

3. YcraHOBUTE, paBHOCHIIbHBI JIM HEPABEHCTBA >0 u (7 - x)(|x| + 3) <0.

Jx +1
4. Pemmre nepasencrso VX—3>X—5.
log, (2x+3)=3.

log, (x—3)>2.

6. PemuTe HepaBeHCTBO 2
log ;5 x+log, x =10.

5. Pemmre ypaBHEeHuE

7. Pemrte ypaBHEHUE
8. Pemmte HEepaBeHCTBO:

a)log, (x—3)+log, (9-x)>-3;
2 2
6)*log: x—3log, x < 4.

x“ -4
9. PemuTe HEpaBEHCTBO: a) (%)HG > é; 0) (l%} <l

X+y=-2,
6*"* = 36.
11. Pemmre ypapHenue: 3 +3°=5-2""-17.2"

10. Pemmte cuctemy ypaBHEHUI {



5.2 KoMIuieKT MaTepHaJioB Jisl MPOBeeHHsI NPAKTUYECKHUX 3aHATUI
IlepeyeHb YCTHBIX BOIIPOCOB 10 TEMaM:

Tema 1. Beenenue.
1. IlpuMeHeHue MaTeMaTUYECKUX 3HAHUN IIPU PELICHUH IPEIMETHBIX 3a/1a4 110 CIIEHUaIbHOCTH

31.02.03.

Tema 2. Pa3BuTHe NOHATHS 0 YHCJIE.

1. beckoHeuHas mepuoOANYECKast IpOOb.

2. UppanuoHanbHOE YUCIIO.

3. beckoHneuHo yObIBaromasi reOMeTpUIeCcKast IMPOTrPECCHsL.

Tema 3. Kopumn, crenenu u jorapupmsl.

1. Kopens crenenu N> 1 u ero cBolcTBa.

2. IIpeoOpazoBaHue BEIpaXKEHUH, CONIEPKAIIUX PaTUKAIIBI.

3. Jlorapudm uncia. OcHOBHOE JorapupmMuyeckoe TOXIECTBO. JlecsITUUHbIN U HaTypalbHbIHI
J0TapupMBL.

4. CpoiictBa norapudmos: orapudm npou3BeICHUs, YACTHOTO, CTCIICHH.

Tema 4. [IpsiMmble U MIIOCKOCTH B POCTPAHCTBE.

1. IloHATHe ABYTPaHHOTO YIJIa U JIMHEHHOTO YTiia, KOTOPBIM OH U3MEpSeTCs.

2. OnpenerneHne NEPICHIUKYISIPHBIX TUIOCKOCTEH. Y CIIOBUE TIEPIICHANKYIISIPHOCTH JIBYX
IJIIOCKOCTEH.

3. Berumcnenue yriioB Mex Iy MPSMBIMH U TUIOCKOCTSIMH.

Tema 5. KomOunaropuka.
1. ®opmysbl yncIa NepecTaHOBOK, COYETaHUH, pa3MELICHUH.
2. ®opmyna bunoma Herotona. Tpeyronpauk [Tackans.

Tema 6. KoopanHaThbl 1 BEKTOPBI.

1. IlpsamoyronbHast cucTeMa KOOpPAMHAT B HpOCTpaHCTBE. JIeKapTOBBI KOOpAMHATHI B
MIPOCTPAHCTBE.

1. Ompenenenue BeKTOpa, HyJIEBOTO U €AMHUYHOTO BEKTOPOB. CBOMCTBA BEKTOPOB.

2. Ompenenenne paBHBIX BEKTOPOB M IIPOTHBOIIOIOKHBIX BEKTOPOB. [leiicTBUSs C BEKTOpaMHu.

3. OmnpeneneHne KOJJIMHEAPHBIX M KOMIUIAaHAPHBIX BEKTOPOB. Pa3iokeHue BEKTOpa IO JBYM
HEKOJUIMHEAPHBIM BEKTOpaM.

4. Koopaunatsl BekTopa. CBsI3b MEX]Ly KOOpIMHATAMH TOYKH M BEKTOpA.

5. Yron mexny Bekropamu. CKansgpHOe MpoU3Be/IeHHE BEKTOPOB.

6. YpaBHEeHHE TUIOCKOCTH. DOpMyIia pacCTOSIHHS OT TOYKH JI0 TUIOCKOCTH.

7. TloHsTHE O CUMMETPHH B IpocTpaHcTBe. Bunbl cummerpun. [apannensHbiii mepeHoc.

Tema 7. OcHOBBI TPDUTOHOMETPHH.

1. Tpuronomerpuueckue Gopmysbl ABOMHOIO yIiia U MOJOBUHHOTO yrJa.

2. Tpuronomerpuueckue Gopmylisl peodpa3zoBaHUsi CYMMBbl TPUTOHOMETPUYECKUX (QYHKIUHN B
MIPOU3BEIEHUE U IPOU3BEACHUS B CYMMY.

3. O6ume hopMybl A peIIeHUs MPOCTEHIINX TPUTOHOMETPUUYECKUN ypaBHEHUH.

4. ®opMynbl JUIsl pelIeHUs TPOCTEHIINX TPUTOHOMETPUYECKUX YPaBHEHU (YaCTHBIE CITydaH).

Tema 8. ®yHKUMH U TPaUKH.
1. ®ynkmuu y = Vx , X cBOICTBA M rpadUKH.



2. CreneHHas (QyHKIUS C HATYpaJIbHBIM ITOKa3aTesieM, e€ CBOMCTBA U TpaduK.

3. CrenenHas QyHKIUS C pallMOHATBLHBIM TTOKA3aTEIIEM.

4. BepTuKkajbHbIE W TOPU3OHTAJIBHBIE ACHUMITOTHI TpadukoB. I'paduku aApoOHO-THHEHHBIX
G YHKIIHA.

5. TNokazarenbHas GpyHKIUS (IKCTIOHEHTA), €€ cBocTBa U Tpaduk. Yuco e.

6. Jlorapudpmuueckas GyHKIHs, €€ CBOWCTBA U IPaduK.

Tema 9. MHOrOrpaHHUKM U KpPYIJible TeJA.

4. OnpeneneHue NpsMON U HAKJIOHHOM Npu3Mbl. VX 3neMeHTs! (BepLIMHbL, pEOpa, AMaroHay,
I'paHu, OCHOBaHMsI U OOKOBasl IOBEPXHOCTb.)

5. IMupamupa. Buas! nupamug. VX anemeHTs! (BepLIMHbL, pEOpa, AMArOHAIU, TPAHU, OCHOBAHUS
1 OOKOBasi TOBEPXHOCTH.)

6. IIpeoOpazoBanue noaodusi. CuMMeTpuu B KyOe, B apajuiesienuinesie, B Ipu3Me U IHpamMuIe.
7. Tena u NOBEPXHOCTH BpAlLEHUS.

8. Hwmmamp. [Tnomans MOBEPXHOCTH.

9. Konyc. Yceuénnsiii konyc. [Tnomans noBepxuoctu

10. Hap u cepa, ux ceuenus. Y paBueHnue chepsl.

Tema 10. Hauana maTeMaTH4ecKOro aHAJIU3A.

Omnpenenenue Mpous3BoIHON QyHKINHU, €€ PUINIECKUIT CMBICII.

@opMyJIbl IPOU3BOIHBIX OCHOBHBIX 3JIEMEHTAPHBIX (QyHKIUH.

[TpaBuna nquddepeHupoBaHusl.

[TpaBuiIO BRIYHCICHHUS TPOU3BOIHOM CI0KHOMN (DyHKIIHH.

DopMyIbI TPOU3BOIHBIX OOPATHBIX (PYHKIIUH.

. l'eomeTrpudeckuii  cMmbIc  Tpou3BOAHOW. ['padudueckas wWOLIIOCTpanus. Y paBHEHHE
KacaTeJIbHOM K TpauKy GyHKIUH.

7. HeobxomuMoe u jocratoyHoe YyciaoBue Bo3pactanusi (yOwiBanus). HeoOxomumoe wu
JIOCTaTOYHOE YCIOBHE MaKCUMyMa (MUHUMYMA) QYHKITUH.

8. HaxoxmeHnne HanOOIbIIET0 1 HAMMEHBIIIETO 3HAaYeHUH (DYHKIIMH Ha OTpe3Ke.

ok wdE

Tema 11. UHuTerpas u ero npuMeHeHue.
1. TIepBooOpa3Hasi.

2. IlpaBwiia BEIYUCIICHHS IEPBOOOPA3HOM.
3. Teopema Hprorona—JIeiiOnuma.

Tema 12. Dy1eMeHTHI TEOPHH BEPOATHOCTEH 1 MATEMATHYECKOM CTATUCTHKH.
1. Knaccuueckoe onpe/eneHne BEpOosITHOCTH CITy4alHOTO COOBITHSA.
2. BeposITHOCTb CyMMBI HECOBMECTHBIX COOBITHIA.

Tema 13. YpaBHeHHSI 1 HEPABEHCTBA.
1. Jlorapupmuueckue ypaBHEHH
2. JlorapupmMuyecknue HepaBEHCTBA

Ilepeyenb NpakTHYECKHUX PadoOT IO TeMaM:
Tema 1. BBenenne.
IIpaktnueckoe 3anstue Nel: O3HakoOMJIEHHME C pPOJIBIO MaTeMaTUKM B HayKe, TEXHUKE,
HKOHOMHKE, HHPOPMALMOHHBIX TEXHOJIOTUAX U MPAKTHYECKOU AesaTenbHOCTH. O3HaAKOMIICHHUE C

HENSIMU | 33]1a9aM¥ H3y9CeHUsT MaTeMaTHKH P ocBoeHnH cnenraibaoct 31.02.03.

Tema 2. Pa3BuTHEe NOHATHS 0 YHCJIE.



[Tpaktueckoe 3anstue Nel: BrimonHeHwe apuMETHUYECKHX ACWCTBUNM HAA MEINbIMH U
palOHaIbHBIMU YHCIIAMU.

[Tpaktuyeckoe 3ansTre Ne2: BroinonHeHue apuMeTHUECKUX NEHCTBUN Hall NEHCTBUTEIbHBIMU
YHUCJIAMHU.

[Tpaktuyeckoe 3ansitue Ne3: PemieHue 3amau Ha OECKOHEYHO YOBIBAIOIIYIO T€OMETPHYECKYIO
IIPOrPECCHIO.

[Tpaktuyeckoe 3ansTre Ned: HaxoxieHre nprOIMKEHHBIX 3HAYEHUH BEJIMYMH U MOTPEIIHOCTEH
BbIUHUCIICHUH (a0COIIOTHON M OTHOCUTENBHOI); CPABHEHHE YHCIIOBBIX BBIPA)KEHUIA.

Tema 3. KopHu, crenenu u jorapu@msl.
IIpakTuueckoe 3ansatue Nel: O3HakoMIIEHUE C TTIOHATHEM KOPHS N-i CTENEHU, CBOMCTBAMHU

pasvKaJioB U NPaBUIaMH CPAaBHEHMS KOPHEH.

[IpakTunueckoe 3ansatue Ne2: BolunucieHue U CpaBHEHUE KOPHEH.

[Tpaktuyeckoe 3anatue Ne3: [IpeoOpazoBaHMe YHCIOBBIX U OYKBEHHBIX BBIPa)KEHHI,
COZIepKAIIMX PaTUKAIIBI.

[Ipaktuyeckoe 3anstue Ne4: BruimomHeHHE pacdeToB Mo (GopMyliaMm, COACPKAIIUM pPaIHKAIIbI,
OCYIECTBIISISE HEOOXOIMMBIE TTOICTAHOBKH U TIPE0Opa3OBaHMS.

IIpakTrueckoe 3ansaTue Ne5: Pemienne nppanmoHaJIbHBIX YPaBHEHHM.

[TpakTuyeckoe 3ansaTue Ne6: HaxoxeHne 3HaUeHUH CTENeHU, MCIIOIb3Yysl IPH HE0OXO0AUMOCTH
MHCTPYMEHTAIIBHBIE CPELICTBA.

[Tpaktueckoe 3ansaTue Ne7: BbluncieHune cTeneHed C palMOHAIbHBIM —II0Ka3aTelleM,
BBITNIOJIHEHUE NTPUKUIKY 3HAYCHUsI CTEIIEHU, CPAaBHEHUE CTEIICHEN.

[Tpaktueckoe 3ansitue Ne8: [IpeoOpa3oBaHue 4YHMCIOBBIX M OYKBEHHBIX BBIPa)KEHUH,
CoJIeprKaliX CTENEeHH, TPUMEHSISI CBOMCTBA.

[TpakTrueckoe 3ansTue Ne9: Perienne nokazarenbHbIX YpaBHEHUH.

[TpakTtuueckoe 3anstue Nel(Q: Pemenne mpukiagHbIx 3aa4 Ha CI0KHBIEC TPOIIEHTHI

Tema 4. IIpsiMble H IVIOCKOCTH B NPOCTPAHCTBeE.
[TpakTueckoe 3aHstue Nel: Pacrno3HaBaHMe Ha 4YepTekax M MOJENAX Pa3IMYHBIX CIIydacB

B3aUMHOT'O PACTIOJIOKEHUS IPSIMBIX U INIOCKOCTEW, apTyMEHTHPOBAHUE CBOUX CYXKIACHUMH.
[TpakTueckoe 3anstue Ne2: BbInojHEHHE MOCTPOEHUS YIJIOB MEXKIY HPSIMBIMHU, MPSMOU H
IIJIOCKOCTBIO IO ONKUCAHMIO U PACIIO3HABAHUE UX HA MOJEIISX.

[TpakTrueckoe 3ansTue Ne3: BeinoiaHeHHe TOCTPOCHUS YTII0B MEXKAY IIIOCKOCTSIMHU.
[TpakTueckoe 3anatue Ned: IIpuMeHeHME NPU3HAKOB M CBOWCTB PACIOJIOKEHUS HPSMBIX U
IIJIOCKOCTEW IPU PELICHUH 3a1a4.

[Tpaktuyeckoe 3ansatue NeS: M300pakeHune Ha PUCYHKaX M KOHCTPYMPOBAaHHE Ha MOJEISAX
NEPHEHAUKYJIAPOB M HAKIOHHBIX K IUIOCKOCTH, IIPSMBIX, I[APaJUICJIBHBIX IUIOCKOCTEH H
000CHOBaHNE TOCTPOCHUS.

[Ipaktuueckoe 3anstue Ne6: M300pakeHne Ha pUCYHKaX W KOHCTPYMPOBAHWE HA MOJEISIX
YTJIOB MEXIY NMPSIMOM U IIIOCKOCTBIO.

IIpakTnueckoe 3ansaTue Ne7: Pemenne 3a1a4 Ha BBIYMCIIEHHE T€OMETPUYECKUX BEITUYHH.
[Ipaktnyeckoe 3ansitTue Ne8: V3o0paxeHue Ha depTeXkax M MOJENAX pPACCTOSHUS U
000CHOBaHME CBOUX CYKICHUH.

ITpakTrueckoe 3ansatue Ne9: OnpeneneHre U BEIYMCIEHUE PACCTOSIHUI B IPOCTPAHCTBE.
[Tpaktuyeckoe 3anstue Nel(: Ilpumenenue ¢opmMysn M TeOpeM IUIAHUMETPHM JUIS PEIICHUS
3a1ad.



Tema 5. KomOunaropuka.
[IpakTuueckoe 3ansaTue Nel: Pelienue 3a/1a4 Ha MoJICYET YUCIIa Pa3MEIeHUM.

[TpakTueckoe 3ausatue No2: Pemienue 3aja4 Ha OJICUET YKCIIa IEPECTAaHOBOK.

IIpakTnueckoe 3ansatue Ne3: Pelienue 3a/1a4 Ha MOJICYET YUCIIA COYCTaHUM.

[TpakTueckoe 3ausitue Nod: Pemienue 3agau Ha iepedop BapUaHTOB.

[TpakTaeckoe 3aHatue Ne5: PemieHue KOMOMHATOPHBIX 3aa4 METOJOM Tiepebopa W IO
MpaBUITy YMHOKCHHUSI.

[Tpaktaeckoe 3amsitue Ne6: @opmymna OwmHomMa Hprorona. CBoiicTBa OWHOMHHAIBHBIX
ko3 uuuentoB. Tpeyronpuuk [Tackans.

Tema 6. KoopauHaThl ¥ BEKTOPbI.
[Ipaktuueckoe 3anstue Nel: M3ydeHuwe nekapTOBOW CHUCTEMBl KOOPJAMHAT B IMPOCTPAHCTBE,

IIOCTPOEHHUE 110 3alaHHBIM KOOpJAUHATaM TOYEK U IJIOCKOCTEHM, HaX0XKACHUE KOOPAMHAT TOYEK.
ITpakTnueckoe 3ansaTue Ne2: HaxoxneHne ypaBHEHUN OKPYKHOCTH.

[Tpaktrnyeckoe 3anstue Ne3: HaxoxneHue ypaBHEeHHH chepsl.

[TpakTnueckoe 3ansaTue Ne4: Haxoxenue ypaBHEHUH JIOCKOCTH.

IIpakTrueckoe 3ansaTue Ne5: Beruucinenue paccTOSHUN MEXKy TOYKAMH.

[TpakTueckoe 3ansTHe Ne6: M3yueHue CBONCTB BEKTOPHBIX BEJIWYMH, MPABUI Pa3IOKEHUS
BEKTOPOB B TPEXMEPHOM IIPOCTPAHCTBE.

[TpakTnueckoe 3anarue Ne7: M3ydyeHne CBONCTB BEKTOPHBIX BEIMYUH, IIPABWII HAXOXKICHUS
KOOpJMHAT BEKTOpa B IPOCTPAHCTBE.

[Tpaktueckoe 3ansTHe Ne8: M3ydeHHMe CBOICTB BEKTOPHBIX BEJIIMYMH, IPABWI JEHUCTBUH C
BEKTOpPaMH, 3aJaHHBIMU KOOPIUHATAMH.

[Tpaktueckoe 3aHaTne Ne9: IlpuMeHeHue TeopuM NpU pEIICHHMU 3aJad Ha JEUCTBUA C
BEKTOPAaMH, KOOPIHUHATHBIA METO/.

[Tpaktueckoe 3ansarue NelO: [IpumeHeHHe BEKTOpPOB MAJisi BBIYMCICHHUS BEIMYUH YIJIOB U
pacCTOSIHUM.

Tema 7. OCHOBbI TPUTOHOMETPHH.
ITpakTnueckoe 3ansatue Nel: Pagnannas mepa yria. BpamarenbHoe IBUKEHUE.

[TpakTueckoe 3ansatue Ne2: M3o0pakeHue yrioB BpallleHUS HAa OKPYKHOCTHU, COOTHECEHHE
BEJIMYMHBI YIJIA C €70 PACIIOI0KEHUEM.

[TpakTuueckoe 3ausTue Ne3: CuHyC, KOCHHYC, TAHT€HC U KOTAHT€HC YMCIIa.

[TpakTuueckoe 3ausTue Nod: @opMysbl IPUBEACHHUS.

[TpakTtuueckoe 3ansTue Ne5: @opMysbl CIIOKEHHS.

[TpakTuyeckoe 3anstre Ne6: @opmMysbl yIBOCHUS.

[Tpaktnueckoe 3anstue Ne7: IlpeoOpazoBaHuME CYMMBI TPUTOHOMETPUYECKUX (GYHKIUN B
IIPOU3BENICHUE U IPOU3BEACHUS B CYMMY.

[Tpaktuyeckoe 3anste Ne8: PemieHue mnpocTEeHIINX TPUTOHOMETPUUECKUX ypPaBHEHUS.

[Tpaktuyeckoe 3ansaTue Ne9: Pemenne npocTelHInx TPUrOHOMETPHUECKUX HEPABEHCTB.
[Tpaktuyeckoe 3anatue NelO: OOpaTHble TpUTOHOMETpPUYECKHE (YHKLIUU: apPKCHUHYC,
apKKOCHHYC, apKTaHT€HC.

Tema 8. ®yHKUMH U TPaPUKH.
[Tpaktrueckoe 3anstue Nel: O6GnacThs onpeaeneHus 1 MHOXKECTBO 3HAYCHHH ()YHKIIUH.



[Tpaktuueckoe 3anstue Ne2: I'paduk pynkiuu, nocrpoeHue rpaduxoB GyHKINUNA, 3aTaHHBIX
pa3IMYHBIME CIIOCOOAMHU.

[Ipaktuueckoe 3anarue Ne3: MOHOTOHHOCTh, YETHOCTb, HEUYETHOCTb, OTIPAHUYEHHOCTD,
NEePUOIUYHOCTb.

[Tpaktnueckoe 3anstue Ne4: CBoiicTBa JIMHEHWHOHM, KBagpaTWUYHOW, KYCOUHO-JIMHEHHOW U
JTPOOHO-IIMHEWHOU (DYHKITHIA.

[Tpaktueckoe 3anstue No5: IlpomexxyTku Bo3pacTaHusi W yObIBaHUs, HauOoJsbllee H
HaVMEHbIIIEe 3HAYECHUsI, TOUKH SKCTPEMYyMa.

[TpakTueckoe 3ansatue Neb: Apudmernueckue onepaunu Haa QyHkuusMu. CroxHast QyHKIUS
(xomMmo3uUIIUsA).

[TpakTrueckoe 3anstue Ne7: OOpaTHbie PYHKITUN U UX TPAPUKH.
[Tpaktudeckoe 3anstue Ne8: CBoiicTBa U rpadMKu CUHYCa, KOCUHYCA, TAHT€HCAa U KOTaHT'€HCa.
[Tpaktudeckoe 3anstue Ne9: OOpaTHBIE TPUTOHOMETPHUECKUE (PYHKITUH.

[Tpaktaeckoe 3amsatue NelO: IlpeoOpasoBanus rtpaduka QyHknun. [apMOHHYECKHE
KOJIeOaHusI.

Tema 9. MHOrOrpaHHUKH M KpPYIJible TeJia.

[TpakTnueckoe 3ansitue Nel: M300pakeHHME MHOTOTPaHHMKOB M BBINOJIHEHHE IOCTPOEHUS Ha
U300paKEHHUSIX U MOJIENISIX MHOTOTPaHHUKOB.

[TpakTnueckoe 3ansTre Ne2: BprunciaeHre TMHEWHBIX 3JIEMEHTOB U YIJIOB B IIPOCTPAaHCTBEHHBIX
KOH(pUrypanusax, apryMeHTUPOBaHUE CBOUX CYXKACHUH.

[Tpaktnueckoe 3ansitue Ne3: [locTpoeHue mpocTeHIux cedyeHuil KyOa, MpU3MBbl, TUPaMUIBL.
[TpuMeHeHrEe CBOMCTB CHMMETPUHM IIPU PELICHUH 3a]1a4.

[Tpaktnueckoe 3ansitue Ne4: V300pakeHHE OCHOBHBIX MHOTOTPAHHHUKOB U BBINOJHEHHE
PUCYHKOB 110 YCJIOBHUSIM 3a/1a4.

[TpakTueckoe 3ansatue Ne5S: Pemenue 3agad Ha IOCTPOEHUE CEUYEHMM, BBIYMCIEHUE [UIMH,
pacCTOSIHUM, YIII0B, ITONIAACH.

[TpakTnueckoe 3anstue Ne6: IIprMeHeHue CBOWCTB CMMMETPHUM IIPHU PEIICHUHU 3ajad Ha Tela
BpallleHus1, KoMOuHamuio ten. M3o00pakeHne OCHOBHBIX KPYIJIBIX TEJl M BBINOJIHEHHE PUCYHKA
10 YCJIOBHIO 3a/1a4U.

Tema 10. Hauana MaTeMaTHYeCKOro aHAJIN3A.
[Tpaktnueckoe 3ausitue Nel: W3yuenme u (dopMmynupoBaHHe €€ MEXaHHYECKOro U

T€OMETPUYECKOrO0 CMBICIA, W3Y4YEHHE QJITOPUTMA BBIYMCIEHUS IPOU3BOJHOM Ha NpHUMeEpe
BBIUMCJIEHHUS] MTHOBEHHON CKOPOCTH U YIJI0BOTI0 KO3 GUIIMEHTa KacaTeIbHOM.

[TpakTueckoe 3anstue Ne2: CocTaBiieHHEe ypaBHEHUs KacaTelbHOUM B oOliemM Buie. Y cBOeHHE
npaBuil AudQepeHnpoBanns, TaOIHUIbl MPOU3BOIHBIX AJIEMEHTAapHbIX (YHKIUH, MPUMEHEHNE
i auddepeHnrpoBaHus PyHKIUI, COCTABICHUS YPaBHEHUS KacaTelbHOM.

[Tpaktuyeckoe 3ansitue Ne3: M3yueHue TeopeM O CBSI3U CBOMCTB (DYHKLIMH U MPOU3BOIHOM,
(bopMynHUpOBKa UX.

[Tpaktuyeckoe 3ansTie Ned: IIpoBeneHne ¢ MOMOILBIO MPOU3BOAHOM HcciIeq0BaHUS (DYHKIIMH,
3aJaHHON (hopMyInoi. YcTaHOBIEHHE CBA3H CBOMCTB (DYHKIIMH U ITPOU3BOIHOM 10 UX TpaduKaM.
[TpakTnueckoe 3ansatre NoS: [IpumeHeHHe NMPOM3BOAHOM IS PEHICHUs 3a7a4 Ha HAXOXKICHHE
HauOO0JIbIIEr0, HAMMEHBILIEr0 3HAYEHHS U Ha HaX0XKJIEHUE SKCTPEMyMa.

[Ipaktnueckoe 3ansTie Ne6: I[IpuMepbl HCHOJIB30BAHUS MPOWU3BOJHOM [JII HAXOXKICHHS
HAWIY4IlIEero peuieHus B IPUKIAAHbIX 3a/1a4ax.

Tema 11. UHTerpaJ u ero npuMeHeHue.



[Tpaktuueckoe 3anstue Nel: [TepBooOpa3Hasi.

[Tpaktuyeckue 3ausaTust Ne2-4: VzyueHue rnpaBuiia BEIYUCICHUS TIEPBOOOPA3HOM.

[TpakTuyeckue 3ausaTust Ne5-7: MzyueHue npaBuiia BEIYUCICHUS TIEPBOOOPA3HOM.

u Teopembl Hprorona—JleiiOHuIa.

[Tpaktuyeckoe 3anstue Ne§: Pemenue 3amay Ha CBS3b NEPBOOOPA3HOM W €€ MPOU3BOIHONM,
BBbIUHMCIICHHE IEPBOOOPA3HOM U1 JaHHOU (QYyHKIMH.

[Tpaktuyeckue 3ansatus Ne9-10: Pemienue 3agay Ha NPUMEHEHUE MHTErpaia Jjsl BHIYMCIECHUS
(GU3NYECKUX BEJIMYUH U IUIOIAACH.

Tema 12. DieMeHTbI TEOPUH BEPOSITHOCTEH U MATEMATHYECKOM CTATUCTHKH.
[TpakTrueckue 3ansaTuss Nel-2: M3ydeHue KIaCCHYECKOTO OIpPEAeSICHUs] BEPOSITHOCTH, CBOMCTB

BEPOSITHOCTH, TEOPEMBI O CYMME BEPOSTHOCTEM.

[TpakTrueckue 3anstust Ne3-4: PaccMoTpeHne pUMEpPOB BBIYUCIEHUS BEPOSITHOCTEM.
[TpakTrueckue 3anstust NeS-7: Pemienue 3a7a4 Ha BBIYUCIIEHUE BEPOSATHOCTEN COOBITHM.
[Tpaktuyeckue 3austust Ne8-9: CnyyaiiHas Beln4InHa.

[Ipaktuueckue 3ausatust Nel0: TIpencraBnenue qaHHbIX (TaOJIULIBI, AHATPAMMBI, TpadUKH).

Tema 13. YpaBHeHHSl 1 HEPABEHCTBA.

ITpakTnueckue 3ansaTus Nel: Pemenue panuoHanbHbIX ypaBHEHUI U CUCTEM.

[TpakTrueckue 3ansitust Ne2: Pemienue uppaliioHaNnbHbIX YPAaBHEHUN U CUCTEM.

ITpakTrueckue 3ansatust Ne3: Pemenue nokasaTebHbIX YPaBHEHUN U CUCTEM.

[TpakTrueckue 3anstust Ned: PerieHue TpUroHOMETpUUECKUX YPAaBHEHUI U CUCTEM.
[Tpaktuyeckue 3ansaTuss Ne5: Mcnonb3oBaHue CBONCTB M Ipa@uKoB (QYHKIUH Ui pelieHus
YpaBHEHUM.

[TpakTueckue 3aHsATHS Ne6-7: Pemienue ypaBHEHUH C TPUMEHEHHEM BCEX IPUEMOB
(pa3noXeHus: Ha MHOXMWTENH, BBEJECHMS HOBBIX HEHU3BECTHBIX, IMOJACTAHOBKM, I'paUuecKoro
METO0/1a).

[Tpaktnyeckue 3aHatust Ne§-9: PemieHue cucreM ypaBHEHMH € NPUMEHEHMEM pPa3IMYHbIX
Croco0O0B.

[Tpaktuueckue 3ansatus Nel0-11: Micriosnb30BaHue CBONCTB U IpadMKOB (GYHKIMNA NMPU PELICHUN
HEPaBEHCTB.

[Tpaktuyeckue 3anatus Nel2-13: PemieHne HepaBeHCTB U CHCTEM HEPaBEHCTB C MPUMEHEHHEM
pa3IUYHBIX CIIOCOOOB.

ITpaktnueckue 3anatus Nel4: IIpuMmeHeHHMe MaTeMAaTHYECKUX METOJNOB JUIsl PELIEHUs
COJIepKaTeNbHbBIX 33/1a4 U3 PA3JINYHBIX 00J1acTell HAYKU U TPAKTHKH.

5.3 KoMIuieKT MaTepuaJioB M0 OlleHKEe Pe3yJIbTATOB CAMOCTONITEIbHOI PadoThI

IMoaroroBka Kk NpaKTHYECKUM 3aHATHSIM.

Haubonee yacto nmpuMeHsieMoit popMoil caMOCTOATENBHOM PabOThI CTYIEHTOB SIBIISETCS
MOJArOTOBKA €ro K 3aHATHSAM. B pamkax Takol JAeATeIbHOCTH CTYJEHTY HEe00X0AuMO
O3HAKOMHUTBCSI C BOIPOCAMHU NPEJCTOSILIETO 3aHATHA (CMOTpU pas3nen 5.2) BHUMATEIBHO
OpOYUTAaTh MaTepuajd paccMaTpUBAaEMOW TEMBbl, ONMPAsCh Ha OCHOBHYIO JIUTEPATypy,
OCYIIECTBUTh KPUTUYECKUN aHAJIU3 MPOYMTAHHOTO MaTepuana C LENbI0 OLEHKHU TIyOMHBI €ro
MOHUMAaHUs, CHOPMYJIMPOBATH HHTEPECYIOIINE BOIIPOCHI.

Pabora c iuTepaTypoil 1 MHBIMH UCTOYHMKAMU UHpOPMALMH.

Jlrobass Qopma camMoCTOSTENbHON pabOTHI CTy/AEHTAa HAUYMHACTCA C H3Y4YCHUs
COOTBETCTBYIOIICH JTUTEpaTyphl B OMOIMOTEKE, MomMa, HTepHeT—ncTOuHnKaX. K Kakmon teme
y4eOHOH AMCIUIUIMHBI TOJ00paHa OCHOBHAas M JIOMOJIHUTENbHas jutepatypa (cm. PIIJ]



cootBercTBytomeit auctumuimabl OI1 CIIO). OcHoBHAs auTeparypa — 3TO YUeOHUKH U yueOHbIe
nocobus. JlomonHuUTENbHAS JHTEpaTypa — 3TO MOHOrpaduu, COOPHHKH HAYYHBIX TPYIIOB,
JKYPHQJIbHBIE W TAa3€THBIE CTaTbU, pA3JIUYHbIE CIPABOYHUKH, SHUMKIONEINU, HHTEPHET—
pecypchl.

Pexomennanuu crygeHry:

— BBIOpaHHYI0 MOHOTpa(UIO WIK CTAThIO 1LIeJeco00pa3HO BHUMATEIHHO MPOCMOTpETh. B
KHHUTrax CJle1yeT 03HAKOMUTBCS C OIJIABJIEHUEM M Hay4YHO—CIIPABOYHBIM amlapaToM, IPOYUTATh
aHHOTaUWI0 u mnpeaucioBue. lLlemecoobpa3Ho ee MPOIUCTaTh, PACCMOTPETh WIUIIOCTPALUH,
Ta0JIMLI, JUarpaMMbl, MPUIOKEHHs. Takoe MMOBEPXHOCTHOE O3HAKOMJIEHME IO3BOJIUT Y3HATh,
KaKHe IJ1aBbl CIIEyeT YUTaTh BHUMATEIBHO, a KaKue MPO4YUTaTh OBICTPO;

— B KHMIC WM JXypHaje, NPHUHAUIEKAIINE CaMOMY CTYAEHTY, KJIIOYEBBIE MO3UIMU
MOKHO BBIJENSATh MapKepOM WM JejaTh MoMeTku Ha mnoisx. [Ipu pabore ¢ MurepHer—
HCTOYHHKOM LI€J€CO00PA3HO TAKXKE BBIICATH BAXHYIO HHPOPMALUIO;

— €CIIM KHUTA WUJIU JKypHaJ HE SBISIOTCA COOCTBEHHOCTHIO CTY/EHTA, TO I[€JIeCO00pa3HO
3alMCchbIBaTh HOMEPA CTPAHUL, KOTOpbIE NMPUBJIEKIN BHUMaHue. [lo3xke cieayeT BO3BpaTUTHCS K
HUM, [EpeYuTaThb WIM IMepenucarb HYXHYI HHpopMmalu. Dundyeckoe [IEHCTBUE IO
3aMMCBIBAHUIO TIOMOTAET MPOYHO 3aJI0KUTh JAaHHYIO HH()OPMAINIO B «0aHK aMSITH.

Crynenty uenecooOpa3HO yke Ha BTOPOM Kypce cO3[aTh JUYHBIN KaTajor (CIHUCOK,
NepeyeHb) MPOCMOTPEHHOM W MPOYUTAHHOM JIMTEpaTypbl, KOTOpBIM OyleT IOCTOSHHO
MOMOJHATHCS. DTOT KaTalor MOXKeT ObITh al(aBUTHBIM M TEMATUYECKUM, OH MOKET
pacnojaratbCsi Ha OyMaXHbBIX HOCHUTENSAX (TeTpajb, KapTOUYKH) WM HAaXOJUThCS B BallleM
KOMIIBIOTEpPE B CHElHalbHOM mamnke. He nenutech, nenaiite OuOIuorpaguyeckyro 3amuch
Ka)KIOW KHUTHU, CTaTbH, KOTOPYIO YUTAETE, BHE 3aBUCUMOCTH OT TOT'0, HACKOJBKO 3HAUMMOM OHa
BaM [IOKaszajach B JaHHBIA MoMeHT. [loiesHo Takke B CBOEM Karajore OTMeyaTh
MECTOHAXOXJECHUE HWCTOYHMKA (YHMBEPCUTETCKas WM TOpojcKas Oubnmoreka, kadeapa,
AJIEKTPOHHBIN ajpec, JTOMAaIHss OMONIMOTeKa OJHOKYPCHHKA U 1p.). I'paMOTHO coCTaBJIEHHBIH
KaTajor MO3BOJUT BaM COKOHOMMTbH BpeMs IIPU HallMCAaHUH UCCIIeI0BAaTENIbCKUX paloT.

5.4 KoMILIeKT MaTepuasIoB LISl IPOMEKYTOYHOM aTTecTALMM 10 pe3yJabTaTaM
OCBOCHMS TMCIUILIHHBI

3agaHus K IK3aMeHY
Pa3nes «Aaredpa»

1. Mara3uH 3akymnaeTr I[BETOYHBIC TOPIIKHU 1O onToBOM IeHe 120 pyOreit 3a mTyKy U POJIAeT C
HareHkoi 20%. Kakoe Hanbosnbiiiee 4MCII0 TaAKUX TOPIIKOB MOKHO KYIHUTh B 3TOM MarasmHe Ha
1000 py6neit?

2. 3agauy Nel mpasunbHO pemmu 18 810 yenoBek, 4To coctaBiseT 57% BITYCKHHUKOB TOpoOJa.
CKOJIbKO BCET0 BBITYCKHHUKOB B 3TOM ropojie?

3. Ha cuery Mammnoro mobunsHoro Tenedona Ovuio 53 pyOns, a mocie pasroBopa ¢ JleHoit
octasiock 8 pybseir. CKOJIbKO MUHYT JUTHIICS pa3roBop ¢ JICHOM, eciu oJlHa MUHYTa pa3roBopa
cTouT 2 py6usis 50 xoreek?

4. Ha nuarpamme mokaszaHa cpeHeMecsyHas TeMIlepaTypa Bo3ayxa B MUHCKeE 3a KaK bl MeCSIT
2003 rona. ITo ropu3oHTaNM yKa3bIBAIOTCS MECSIbI, 110 BEPTUKAIN — TEMIIepaTypa B rpagycax
Henwscusa. Kakoit u3 nernux mecsame 2003 roga B cpegHemM ObLT caMbiM xoJIoAHBIM? B oTBeTe
YKaXXHUTE CPEHIO0 TEMIIEPATYpy B TOM Mecsle, B rpanycax Llenbcus.
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5. Ha pucyHke XHpHBIMH TOYKaMU IOKa3aHO
CYTOYHOE KOJIMYECTBO OCAJKOB, BBHINAJABIINX B
Kazanu ¢ 3 mo 15 despans 1909 roma. Ilo

TOPU3OHTAIM YKA3bIBAIOTCA YMUCIAa Mecsla, II0 //
BEpPTUKAIM — KOJIMYECTBO OCAJKOB, BBIIIABIINX B ! / \\ /‘
COOTBETCTBYIONIMI JIeHb, B MHiumMerpax. Js |’ / \ ; \ [
HAIJIIAHOCTA  JKUPHBIE TOYKM HAa  PUCYHKE | 2 / \ / \ 3 /

coenuHeHbl JInHUEH. OmnpenenuTre MO PUCYHKY, | !
CKOJIBKO JHEW U3 JaHHOTO NepHoja BHINANAJO OT | o
3 10 7 MAJUTUMETPOB OCAIKOB.

6. Ha pucynke moka3zaH rpaduk JIBHKEHUS
aBTomMoOmIIa 1o Mapuipyty. Ha ocu abcuuice oTknaapiBaeTcs BpeMs (B yacax), Ha OCH OpJMHAT
— mpoiiieHHbIN MyTh (B Kuiiomerpax). Haiinure cpeqHIo0 CKOpOCTh BUKEHUS aBTOMOOUS Ha
JaHHoM Mapuipyte. OTBeT JaiTe B KM/4.
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1
36" = —
6

8. Haiinure kopeHb ypaBHEHUS



25x |
Pemnre ypaBHeHHE x> +24 Ecnu ypaBHeHne mmeer Oojiee OJHOIO KOPHS, B OTBETE
3anumuTe OOJNBIIUI 13 KOPHEH.
10.
2
Ipsmas Y = X + 35 apnsercs kacarenbHoM k rpaduxy BpyHKIuM 8x”+29x +c. Haiingure C.

11. Ha pucynke uzobpaxkén rpadux ¢yukiuun y = f(X), onpenenéunoii Ha unrepsane (—4; 8).
Haiimute cymmy Touek skctpemyma ¢yHkuuu f(X).
¥ y=fix)

/‘
e 1 T x

7\;/“&/

12. Ha pucyHke u300pakéH rpaduk HEKOTOpOH QyHKImu Y = f(x) (mBa mywya c¢ oOmei
HayasbHOM TOuKO#). [lonmb3ysce pucynkom, Beramciute F(8) — F(2), rme F(X) — omna wu3
nepBooOpasubix GyHkuuu f(X).

FA
2 T

‘MH‘
0 2l 3 e

x+ 3c2—4x—|—4npl/I <2

(V13 =VT7)(V13+ V7).

13. HaiiguTe 3HaueHue BBIpaKEHUS

14. HaiinuTe 3HaueHue BbIpAXKEHUS

1 5
15. HaiiguTe 3HaueHue BbIpaXKEHUS 3 21

Fmox — Fake
R=rpox — ———+—

’ (K+1)m’
16. Pelitunr R uHTepHeT-Mara3uHa BBIYUCHAETCA TI0  (dopMmylie

0,02K

rae Frox + 0,1 Mok — CPEIHSAA OLIEHKA MaraspHa IOKYNATENsIMHU, Iy — OLEHKa
MarasuHa, JaHHas sKcrepramu, K — 4ucio mokynarenei, OneHHMBHIIMX MarazuH. Haiigurte
PEUTUHI MHTEPHET-Mara3uHa, €CJIM YHCIO NOKYyNaTesleld, OLEHMBIIMX MarasvH, paBHO 49, ux
cpenHss ouneHka pasHa 0,88, a oneHka skcnepToB paBHa 0,38.

17. Hexotopass kommaHusi TpoAa€T CBOKO NPOAYKIMI0 1o IieHe p= 600 py0. 3a enuHwUIy,
IepeMEeHHbIE 3aTpaThl Ha MPOU3BOJICTBO OJHOM €IMHUIIBI MPOAYKIUHU cocTaBisoT V= 300 py6.,
nocTosiHHbIe pacxoipl mpeanpustus f= 700 000 py6. B Mecsin. MecsyHas ornepamndoHHast
npuObLTE TIpennpusaTus (B pyossix) Beraucisiercs no ¢popmyne g(q) = q(p —v) — f. Onpenenure
MeCSYHbIH  00BbEM  MpoM3BOACTBA ( (EAMHUI] HPOAYKIMH), TMpPH KOTOPOM  MeCsuHas
olepanroHHas NpuobUIb npeanpusTust oyaer pasua 500 000 py6.

_ —6
18. B teneBu3ope EMKOCTH BBICOKOBOJBTHOTO KOHJIEHCATOPA C=4-10

_ 6
KOHJIEHCATOPOM MOJKIIOYEH PE3UCTOP C CONPOTUBICHUEM R=38-10 Owm. Bo Bpemst paboThl
TeneBmsopa Hampsukenue Ha konmencatope Uo = 14 kB. Tlocne Beikmouenus TemeBmsopa
HanpsUKEHHE HAa KOHJeHcaTope ybbiBaeT no 3Hauenus U (kB) 3a Bpems, ompejensemoe

@. [TapannensHo ¢



t = ¢RClog, Yo
BBIPAXKEHUEM (c), re & = 1,3__ OCTOSIHHAS. Ornpenenure
(B KWJIOBOJIbTAX), HaumOOJbIIee BO3MOXKHOE HaIpsDKEHHE Ha KOHJEHCATOpe, €CIH IOCie
BBIKJIFOYEHHUS TeneBU30pa npouwuio 83,2 c. OTBeT faiTe B KUIOBOJIbTAX.
19. CmemaB 11-mipouieHTHBIA M 72-TIPOIEHTHBIA PacTBOPHI KUCIOTH M J00aBUB 10 Kr 4MCTOM
BOJIbI, OJTy4msin 3 1-TipoIieHTHBINA pacTBOp KucaoThl. Ecnu 661 BMecTo 10 kr Boas! qo6asuau 10
Kr 50-TIpOIIEHTHOTO pacTBOpa TOM K€ KHCJIOTBHI, TO MOJIYYHUIH OBl S51-TIpOLIEHTHBIA PacTBOP
KUCIOThl. CKOJIBKO KHMJIOTPaMMOB | 1-IIpOLIEHTHOrO pacTBOpa HCIIOJIB30BAIU AJIs HOJyYEHUs
cMmecu?
20. lBa memexoaa OTIPABISIOTCS OJHOBPEMEHHO B OJHOM HAIPABJICHUU U3 OJHOTO U TOTO Ke
MecTa Ha MPOTyIKYy Mo anee napka. Ckopocts nepBoro Ha 1,5 kM/4 60s1bIlie CKOPOCTH BTOPOTO.
UYepes cKOIbKO MUHYT PACCTOSIHUE MEXy Iemexoaamu craHeT paBHbIM 300 meTpam?
21. JIe Opurazapl, COCTOSIINE U3 PabOYMX OJMHAKOBOW KBaTU(UKAIIUU, OJJHOBPEMEHHO HadaIn
BBITIOJIHATH JBa OJMHAKOBBIX 3aKa3za. B mepBoil Opurage 010 2 pabounx, a Bo BTopoid — 12
pabounx. Yepes 3 nHs mocie Havasga paboThl B EPBYIO OpHUraay rnepemnuiu 8 pabodyux U3 BTOPOu
Opuransl. B umrore oba 3aka3a ObUIM BBIOJIHEHBI OJHOBpeMeHHO. Haiinure, cKONbkO aHEH
noTpeboBaIoCh Ha BBIIOJIHEHHE 3aKa30B.

x? +25
y=—— _
22. Haiimute HanOobIiee 3HaUCHUE (PYHKITHH X na orpeske [_ 10; — 1] :
23. Haiigure TOYKY MaKCHUMyMa byukoun Y = (2x - 3) Cosx — 2sinx + 5,

(3)
NPUHAIEKAIIYIO TPOMEKYTKY \ 2/
_ 2
24. Haiiznre TouKy MakcuMmyMa GyHKmn > 0,5x" —7x+12Inx + 8.

2 : 2 _
25 a) Petmte ypasHeHue: loge (3% 4 5v/2sinx — 6cos’> x — 2) = x.

T
—27; — —]
0) YKaxuTe KOpHU 3TOT0 YpaBHEHUS, IPUHAAJIEKAIUE OTPE3KY [ 2

x X x+4 .
26. a) Pemure ypaBHeHHE 8 —T7-4—-27""+112=0.
0) YKa)uTe KOPHU 3TOTO ypaBHEHHUS, IPHHALIEKAIINE OTPE3KY [log, 5; log, 11].

6cos?x —cosx—2 0

27. Peuute ypaBHEeHHE VvV —Sinx

64
log 512 <log, —.
X

28. PemnTe HEpaBEHCTBO

X2 —2x+2 3x—|—2<4x—1
X2 —2x x+1 = x

Va2 +22 <5,

29. Pemnte HEpaBeHCTBO:

30. Pemmte HEpaBEeHCTBO:

Pa3nen «I'eomerpus»

1. Haiigure miomaap YETHIPEXYTONbHUKA, BEPIIMHBI KOTOPOTO HMMEKOT KoopauHaThl (8;0),
(10:8), (2;10), (0;2). 10

8




2. Ha xnerwaroii Oymare c kinetkamu pasmepoM 1 cMm x 1 cM m300paxeHa Tpameuus (CM.
PHUCYHOK).

Haitgure ee momans B KBaJIpaTHBIX CAHTUMETpPaX.

petyers pg

3. Haiigute paanyc oKpy>KHOCTH, BIUCAHHOW B M300pakeHHBINH Ha puUcyHKe TpeyroipHuk ABC,
CUNTAasi CTOPOHBI KBAJIPATHBIX KJIETOK paBHBIMU 1. -

1| |pewryefs pe

4. Ha xneryaroii Gymare ¢ pasmep@M V7 KkieTkM wu300paxéH Kpyr. Haiigure mmomans

3aKpaleHHoro cekropa. OTBeT naiiTe B KBaPATHBIX CAHTUMETPAX.

|

pewyersipg

5. Ha kneruaroii Oymare ¢ pazmepom kietku 1x1 m3obpaxén tpeyronpauk ABC. Haiigure
JUINHY €ro OMCCEKTPHUCHI, TPOBEAEHHOM 13 BEpIIMHBI B. C

A

6. Haiinure miomans 4eThlpexyrojbHUKa, H300paKEHHOTO Ha KIeTyaTol Oymare ¢ pazMepom
kieTku 1 cM x 1 cM (cm. puc.). OTBeT naiiTe B KBaJpaTHbIX CAHTUMETpaxX.

N

petyers|pgp

7. B tpeyronsuuke ABC yron A pasen 60°, yron B pasen 82°. AD, BE u CF — 6I/ICCCKTpI/ICBI
nepecekaromuecs B Touke O. Haitnure yron AOF. OTtBer jmaiite B rpagycax.

/’ J° pewyers.pdp
8. B Tpeyronsauke ABC yron C pasen 90°, CH — Bricota, BC = 20, BH = 16. Ha171111/14Te SinA..




9. Yron npu BepuiMHe, TPOTUBOJIEKAIIEH OCHOBAHUIO PaBHOOEAPEHHOTO TPEYroJbHUKA, PaBEH
30°. bokoBas cropoHa TpeyrojibHuKa paBHa 10. Haliiure miomaas 3Toro TpeyrojbHUKA.

C
AA

10. Haitnute xopay, Ha KOTOpYIO onupaetcs yroa 30°, BIUCaHHBIA B OKPYKHOCTh paguyca 3.

A BPE

11. Octpble yriabsl NpsIMOYTOJbHOIO TPEYroJibHUKa paBHbI 62° u 28°. Haiiaute yrom Mmexnay

BBICOTOM U MeJMaHOM, MPOBEAEHHBIMU U3 BEPIIUHBI IpsIMOro yria. OTBET AaiTe B rpagycax.
C

F PELIYETS pRR
12. TlepumeTp TpeyronbHHUKa paBeH 76, a paguyc BIHCAaHHON OKpYKHOCTH paBeH 8. Haiinute
IUIONIA/b HTOTO TPEYTOJIbHUKA.

o
13. Bo ckosbKo pa3 yBeTUUUTCS 00BEM IIapa, €CIIH €ro paAnyc YBEJIMYUTh B TP pasa?

14. Hlap Bnucax B nuiuHAp oobemoM 42. Halinure o6beM mapa.

™

15. B nmpaBWIbHON MIECTUYTOJILHON TpU3Me ABCDEF A, B C D E\F), Bce pedpa KOTOpPOW paBHHI §,
HaluTe yroia MeXAy NpsAMBIMU FA 1 D Ei. OTBeT AaiiTe B rpagycax.

|

|

|
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16. B mpaBuibHOU TpeyrosnpHOW mupamuae SABC Touka L — cepenuna pebpa AC, S —
BepmmHa. M3BectHo, uro BC = 6, a SL = 5. Haiinure miomans OOKOBOW MOBEPXHOCTH

nmupamMu/ibl.
s

L

4 pewyerspg

17. Haiinute 0o0beM V KoHyca, oOpasymomias KOTOporo paBHa 44 M HakJIOHEHAa K IUIOCKOCTH
ocHoBanus noj yriaom 30°. B oTBere ykaxkute_V/T.

~

18. B npsMoyroisHOM Napauiesienunene ABCD A, B, C, Dy U3BECTHBI JTUHBI p&0ep: AB = 3, ,
AA = 12, HaliguTe miomaas CeUeHus apajiyiesienue1a IOCKOCThIO, MPOXOASIICH Yepe3 TOUKH
A BuC,.

19. Jlana npaBunbHas npusma ABCA1B1C 1, y koTopoii croponsl ocHoBanus AB = 4, a 6okoBoe
pebpo AA; =9. Touka M — cepenmna pedpa AC, a Ha pedpe AA; B3sita Touka T Tak, uto AT = 5.
a) Jlokaxwure, uto riockocts BB1M nenut orpesok C1T nononam.

0) [Tnockocts BTC; nemut otpe3ok MB; Ha nBe wactu. Haliaure 1yimHy MEHBINCH U3 HUX.

20. OxpyxHocTh ¢ nearpom O mpoxoaut depe3 BepmmHbl B u C Gosbeii 60KOBOH CTOPOHBI
npsaMoyronbHoil Tpaneunn ABCD u kacaercs 60okoBoit cropons! AD B Touke T. Touka O nexur
BHYyTpH Tpanenuun ABCD.

a) lokaxwure, uto yroa BOC BnBoe 60:bme yriaa BTC.

0) Haiinure paccrostaue ot Touku T o nipsimoit BC, eciim ocHoBanwmst Tpaneruu AB u CD paBHEI
1 1 25 cOOTBETCTBEHHO.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE KOHTPOJIbHO-
OIIEHOYHBIX MEPOITPUATHIA

OcBoeHre MporpaMMbl Y4eOHOM TUCIUIUIMHBI «MaTteMaTrukay mpearnojaraeT Haluyrne B
npoeCCHOHAIBHOW ~ 00pa30BaTEeIbHOW  OpTaHM3allui, pealn3yolled  o0pa3oBaTeIbHYIO
nporpaMmy cpeanero oobmiero oOpazoBanusi B mpeaenax ocBoenus OIIOIT CITIO na 6aze
OCHOBHOTO 00Iero ooOpa3oBaHus, y4eOHOTO KaOWHETa, B KOTOPOM HMEETCS BO3MOXKHOCTH
obecreunTh OOy4aromMMcs CBOOOAHBINM MocTyn B MHTepHET BO BpeMs y4eOHOTO 3aHITHS U
MIePHOJ] BHEYIEOHOM JIeATSITBHOCTH.

[Tomemenne kaOuHETa JOHKHO YAOBJIETBOPATH TpeboBaHusM CaHUTapHO-3MUIEMHO-
nornueckux npaBuwin W HopMmaTuBoB (CanlluH 2.4.2.2821-10) u OBITH OCHAIICHO THUIOBBIM
060py2[OBaHI/IeM, YKa3aHHbBIM B HACTOSAIIUX Tpe6OBaHI/I$IX, B TOM YHCJIC CHeHHaJIHSI/IpOBaHHOﬁ



yueOHOM MeOeNnbl0 U CPelCTBaMU OOydYeHUs, TOCTATOYHBIMU JJIsl BBIMOJTHEHHUS TPeOOBaHUH K
YPOBHIO MTOATOTOBKH O0YYaOIIHXCSI.

B kabuHere MOMKHO OBITH MYJIBTHMEIUHHOE OOOPYAOBaHUE, MOCPEICTBOM KOTOPOTO
YYaCTHUKH 00pa30BaTEIbHOTO MpoIlecca MOTYT IPOCMATPUBATh BU3YAIBbHYIO WH(OPMAIIHIO 110
MaTeMaTHKe, CO3/1aBaTh MPE3CHTAIlNHU, BUICOMATCPUAIBI, HHBIE IOKYMEHTHI.

B cocraB yueOHO-METOIMYECKOTO ¥ MAaTEPUATbHO-TEXHUYECKOTO OOECTICUCHHS
POrpaMMbl YI€OHOM TUCITUTUIMHEI «MaTeMaTuKay BXOIAT:

* MHOTO()YHKITMOHAIBHBIA KOMILIEKC IPENOaBaTes;

*HarJISIIHBIE  TOcOOWsST  (KOMIUIGKTBHI  Y4eOHBIX  TaONWIl, TUIAKaTOB, IOPTPETOB
BBIJIAIOIINXCS YUCHBIX-MAaTEMAaTUKOB | JIp.);

* MH(QOPMAIIMOHHO-KOMMYHUKATUBHBIC CPEIICTBA;

*3KpaHHO-3BYKOBbIE TTOCOOUS;

* KOMILUIEKT TEXHHYECKON JOKYMEHTAIUH, B TOM YHCIIE TTacliopTa Ha CPEJICTBA OOYUCHHSI,
UHCTPYKIIUH 110 X MCIIOJIb30BAaHHUIO U TEXHUKE 0€3011acCHOCTH;

*OMOIMOTEUHBIN (POHT.

*B Oubnuoteunslii GoHI BXOAAT yUeOHUKH, yueOHO-MeToanueckue KoMiuiekTsl (YMK),
00eCreunBarOIINe OCBOCHHE YYEOHOW MUCIUIUIMHBI «MaTeMaThKa», PEKOMEHJIOBAHHBIC HITU
JOMYIICHHBIC JUIS HWCIOJBb30BaHUS B TMPO(ECCHOHAIBHBIX 00pa30BaTEIbHBIX OpPraHU3AIUsAX,
peanu3ylomux 00pa30BaTelIbHYI0 IPOrpaMMy CpeaHero oOiiero oOpa3oBaHMs B Mpejesax
ocsoeHust OITOII CITO na 6a3e oCHOBHOTO 00IIIero 00pa3oBaHusI.

bubnuoreunsii  GoHA MOXKET OBITh JOIMOJIHEH JHIUKIONCIUSMHU, CIIPAaBOYHHKAMH,
HAYYHOH, HAYYHO-TIONYJISIPHOM U IPYTO#l IUTEpaTypoil o MaTeMaTuKe.

B mpomecce ocBoeHMs MporpaMMbl y4eOHOW AMCHUILIMHBI «MareMaThuka» CTYACHTHI
JOJDKHBI  TIOJIYYUTh BO3MOXKHOCTH JIOCTYIIa K DJJIEKTPOHHBIM y4eOHBIM MaTepualiaM IIo
MaTeMaTHKe, UMEIONTUMCS B CBOOOIHOM JIOCTyIe B ceTd MHTEepHEeT (3JEeKTPOHHBIM KHHTaM,
MpakTUKyMaMm, TecTam, MaTtepuanam EI'D u np.

Aynutopusi Ne 247 «KabuHeTr MaTeMaTHKID)

ITapTel nByxmecTHbIE — 12 mmIT.
JlaBku yuennueckue — 12 mr.

ITonku HacTONBHBIE — 5 IIT.

Hocka aynuropHas — 1 .

[lIxad nns nokymeHToB — 1 mmIT.
MynbTUMEAMITHBIA TPOEKTOp — | mT.
[IpoeknmonHas nocka — 1 mir.

Peanuzanms porpamMmaI y‘-IC6H01>i AUCHUIUIMHEBI IIPEATIONIAaracT HaJIu4ue:

AKTOBBIH 3aJ1.

IlepeyeHb OCHOBHOTO 00OPYAOBAHUS:
Crynbs - 138 .

CkaMmbs yueHndeckas - 1 mr.
Cron nns nmpenojaBarens - 2 mr.
Cryn ans npenoaaBaress - 1 mrT.
IIpoekunoHHBIM KpaH - 1 wrT.
Hoyt6yk — 1 mi.

Kononku — 4 mir.

Kadenpa — 1 m.

ONoGaRwWdE



bubnuoTeka, YnTaNBHBIN 3aJ1 C BEIXOJIOM B ceTh MIHTEpHET.
[TepeueHb OCHOBHOTO O0OPYIOBAHHS:
1. Cron-104 mr.
2. Cryn — 104 mr.
3. Kommberotep PentiumDCES5700\DDR2 RWLG c¢ Beixomom B ceTh «HHTEpHETY,
KJIaBUATypa, MbIIIb — 25 IIT.
KomnberorepHsiit ctosn — 23 mit.
Kadenpa — 1 mr.
Posuib — 1 1.
Mkad — 1.
BricTaBouHBIH cTEmIaX — 8 MIT.
Tenesuzop — 1 mir.

©oN R

Aynuropus Ne 207 «Ilomerienue /i caMOCTOATENBHON pabOThl 00yUarOIUXCS».

[lepeueHb OCHOBHOTO 0OOPYOBAHHUS:

Kpecno — 11 mr.

Cron nma6oparopusiid — 10 miT.

Cryn npenogaBatens — 1 mir.

Kommbrotep ¢ BO3MOXKHOCT TOAKII0YeHHs K cetu MuTepuer — 10 mT.
Kommyrarop — 2 mir.

ogakrwdE

7. JUTEPATYPA, B TOM 4YHUCJIE JOHOJHUTEJIBHASA W HHBIE
NCTOYHUKH.

Ocroenbile uCmOYHUKU:

1. Maremaruka: anredpa ¥ Hayajla MaTeMaTU4YECKOr0 aHajIu3a, reomeTpus. Anredpa
U Hayaja MaTeMarudeckoro asanmsza. 10 kiacc: y4eOHMK i 001ieoOpa3oBaTeNnbHbIX
opranuszanuii : 6a3oBblii U yrayOneHHsli ypoBHu / 0. M. Konsarun, M. B. TkaueBa, H. E.
®enoposa, M. U. [1labynun. — 9-e uzn. — Mocksa : [IpocBemienue, 2021. — 384 c.

2. Maremaruka: anrebpa U Hadaja MaTeMaTHUYEeCKOTO aHAIN3a, reoMeTpus. Anredpa
U Hayala MaTeMaTHdeckoro asanmsza. 11 kiacc: y4deOHMK Ui oOmieoOpa3oBaTebHBIX
opranuszanuil : 6a3oBblii U yrayOnenusii ypoBHu / 0. M. Konsrun, M. B. Tkauesa, H. E.
®enoposa, M. U. [llabynun. — 9-e uzn. — Mocksa : [IpocBemenue, 2021. — 383 c.

ﬂOnOﬂHumeﬂbele UCMOYHUKU.

1. MaremaTuka: anredpa 1 Hayajga MaTeMaTHYeCKOro aHallu3a, reoMeTpus. Anredpa
M Hayaja MareMmaTrhmdeckoro anamm3a. 10 kmacc: y4eOHHMK U1 00mIeo0pa3oBaTeIbHBIX
opranu3zaiuii : 6a3oBblil u yriyonéunsiii yposau / [FO.M. Konsirun u 1p.]. — 7-e u3a. — Mockaa :
IIpocsemenue, 2019. — 384 c.

2. MaremaTuka: anreOpa U Hayajga MaTeMaTHYECKOro aHallu3a, TeoMeTpus. Anredpa
W Hayaja MaTeMaTHuecKkoro aHanmm3a. 11 kmacc : y4eOHHMK 11 00IIe00pa3oBaTEIbHBIX
opranu3zaiuii : 6a3oBblil 1 yriyonéunsiii yposau / [FO.M. Konsirun u 1p.]. — 7-e u3a. — Mockaa :
IIpocsemenue, 2019. — 383 c.

3. MaremaTuka: anredpa ¥ Hayajga MaTeMaTHYECKOro aHAJIN3a, TeoMeTpHs. Anredpa
W Hadyasia MareMmarnueckoro aHammza. 10-11 xmaccel : y4eOHHMK a1 001I€00pa3oBaTEIbHBIX
opranu3zaiuii : 6a30Belii U yriyonéunsiil yposuu / [I1ILA. AnumoB u ap.]. — 6-e u3a. — Mocksa :
[Ipoceemenue, 2019. — 463 ¢c. — (PI'OC).

4. MaremaTtuka: ainreOpa M Hayaja MaTeMaTHUYecKOro aHalu3a, TeOMETpPHS.
I'eomerpus. 10-11 kmaccel: ydeOHUK Il 00IIe00pa3oBaTENbHBIX OpraHU3anui : 0a30BBIA U



yrnyonéunsiii yposuu / [JI.C. Atanacsn u ap.]. — 7-e u3a., mepepal®. u gon. — Mocksa :
[Ipoceemenue, 2019. — 287 ¢. — (MI'Y - mikose) (PI'OC).

S. Marematuka: ainreOpa M Hayaja MaTeMaTUYeCKOro aHalu3a, TIeOMETpPHS.
I'eomerpus. 10-11 kmaccel : ydyeOHMK A1 001I€00pa30BaTEIIbHBIX OpPTraHM3aIui: 0a30BbIN U
yrnyonéunsiii yposau / [JI.C. Aranacsa u ap.]. — 5-e u3a. — Mocksa : Ilpocsenienne, 2018. —
255 c. = (MI'Y - mikoie) (®I'OC).

6. Marematuka: anreOpa U Hayaja MaTeMaTHYECKOTO aHAIIN3a, TeoMeTpHs. Anredpa
U Hayaja MaremaTuueckoro aHamuza. 10-11 kmaccel : yueOHUK uisi 001eo0Opa3oBaTeNbHBIX
opranm3anuii : 6a3oBeiii U yriuyoiaeHasiii yposau / [LIILA. AnumoB u np.]. — 5-¢ u3a. — Mocksa :
ITpoceemenue, 2018. — 463 ¢. — (PI'OC).

Hnmepnem-pecypcuol:
1. http://school-collection.edu.ru/(Eaunast koyutekuu mudpoBsIx 00pa3oBaTeIbHBIX

pecypcoB). YueOHOe u3ianue

2. Maremaruka B OTKpBITOM KoJuiepke https://mathematics.ru/
Math.ru. Marematrka u oopazoBanue. https://math.ru/
Allmath:ru — Bcs matemaTrka B ogHom Mecte  http://www.allmath.ru/
EgWorld: Mup maremarudeckux ypaBaenuii http://eqworld.ipmnet.ru/
I'paduxu pynxmmii  http://graphfunk.narod.ru
Maremaruka B MOMOIIb IIKOJBHUKY U CTYACHTY (TeCThI 110 Matemartuke online)
http://www.mathtest.ru
Caiit anemenTapHoit Matemaruku Jmutpus ['ymmna http://www.mathnet.spb.ru
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INeKmpOoHHO-CNPABOUHbIE CUCHIEMDL:

1. JIEKTPOHHO-0NO0/THOTEeYH A CHCTEMA «YHHUBEPCUTETCKAA Ondmorexa
OHJIalim» — 0a3a JaHHBIX Y4eOHOM, y4yeOHO-METOJUYECKOW M Hay4dyHOHl JuTepaTypsl IO
OCHOBHBIM M3y4aeMbIM AucuuIuHam - http://www.biblioclub.ru

2. Hayunas snexkrponHas 0udiauoreka eLIBRARY.RU - snexTpoHHBIE Bepcuu
POCCHHCKHMX HayYHO-TEXHUYECKHX JKypHaoB - http://elibrary.ru
3. I'ocynapcrBenHnas HH(pOpMALIMOHHASA cucrema «HauunonaabHast

3J1eKTPOHHAsA OMOJIHOTEeKa» — (DOH/ SJIEKTPOHHBIX BEPCUI MEYaTHBIX M3AAHUH, 3JIEKTPOHHBIX
pecypcoB, MyJIbTUMEUIHBIX U3AaHUN U Ap. - https://H30.pd

4. JuekTpoHHasi Oubamoreka TI'Y — 0a3a JaHHBIX HayyHBIX TpYJOB
npenoaaBaTeneii- hitps://elibrary.tsutmb.ru
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