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ABTOp(BI)-cocTaBuTeab(1): 3aiinykos A.A., Xacapaesa [1.A.

Don OLEHOYHBIX CPeICTB YTBEPIK/ICH HA 3aCeIAHHAX:

Kadenpsr o0meobpa3oBaTebHBIX AHCHUILIHH
(npomokon Ne 2 om «21» sineapsa ~ 20252.)

A1 07, 2025r.

(nara)

3aB. kadenpoii: Jlnbupona K.C., k.pu3-mar.H.
(OHO, yyenoe 3Banue) (MOAMMUCH)

_

[Tenarormyeckoro cosera npopeccHoHaaIbHO-IEAArorHieCcKoro

koyutepka JIITTY um.P.I'am3aToBa
(npomoxon Ne2 om «25» ¢hespans 2025 2.)

A502 20t5 7.

(moanuce) (nara)

[Tpencenarens MarapamoB ILA., K.K.H., TOUCHT
(OUO, yueHoe 3BaHHE)

Vuebno-meronuueckoro copera JII'TTY um. P.I'am3aToBa
(npomokon Ne _éom » 08 20252.)

[Tpencenatens YMC: a.¢.1H., npodeccop, {nbupos H.A. ﬁw . 06 LU A

(OGHO, yueHoe 3BaHHC) (ﬂOIIﬂHij (nara)
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1. HACIIOPT ®OHJIA OLHEHOYHLIX CPEJACTB

®onx  omeHounbix cpenctB  (POC) mnpenHasHayeH Il KOHTPOJISI W OLIGHKH
00pa3oBaTeNbHbIX JOCTHKEHUN 00YyYaromuxcsi, OCBOMBUIMX MPOTrpaMMy YYEOHON TUCIUILINHBI
OV]I.05Marematuka.

®OC BKIIOYAET MaTEpHAIBI IJIsl MIPOBECHUS BXOJHOTO KOHTPOJISI, TEKYIIETO KOHTPOJIS
yCIIEBAEMOCTH M MPOMEKYTOYHOM aTTecTalluu B popMe dK3aMeHa.

®OC pazpadotan B coorBercTBUU ¢ TpedboBanusmMu OI'OC cpemanero o6merooopa3oBaHus
K oOpa3oBarenbHbiM pesyiabTataM, PI'OC CIIO 40.02.04 HOpucnpynenuusu Paboueit
IPOrPaMMOM BOCITUTAHUS 00YUJarOIIIXCS.

1.2 TpeGoBanus Kk pesyabTaTam 00y4eHus!

KontponbHo-onieHounbie  cpeactea DPOC  yuyeOHOH  JTUCIUTIIIMHBI
«MareMaTuKka» HalpaBJICHBl Ha OICHKY JOCTH)KCHHS O0O0pa30oBaTEelbHBIX PE3yIbTaTOB
0o0ydJaronuxcs:

JIN4YHOCTHBIE Pe3yJIbTATHI:

JIP5. chopMUPOBAaHHOCTH OCHOB CaMOPA3BUTHUS U CAMOBOCIHMTAHUS B COOTBETCTBHH C
0O0I11eYEeIOBEUECKUMHU [IEHHOCTSMU M HJ€aJlaMUd TPakJIaHCKOro 0oOIecTBa; TOTOBHOCTh U
CIIOCOOHOCTH K CAMOCTOSITENIbHOM, TBOPUYECKON U OTBETCTBEHHOM JESTENILHOCTH;

JIP9. TOTOBHOCTBH M CIOCOOHOCTH K OOpa3OBaHHIO, B TOM YHCIE CaMOOOpPa30BaHUIO, HA
MPOTSKCHUH BCEH JKM3HU; CO3HATEILHOEC OTHOIICHUE K HEMPEPHIBHOMY OOpa30BaHUIO Kak
YCIIOBUIO YCIIEUTHOM MpodeccroHalbHOM 1 00I1IeCTBEHHOM NesTeNIbHOCTH;

JIP13. oco3HaHHbIli BBIOOp Oynymiel mnpodeccu U BO3MOXKHOCTEH peanu3aliu
COOCTBEHHBIX J>KM3HEHHBIX IUIAHOB; OTHOUICHHE K MPO(ECCHOHAIBHON AEATeIbHOCTH Kak
BO3MOXKHOCTH  Y4acTHsi B  PCIICHUM JIMYHBIX, OOIIECTBEHHBIX, T'OCYJAapPCTBEHHBIX,
00IIIeHAIIMOHATILHBIX MPOOJIEM;

MeTanpeamMeTHblie pe3yabTaThbl:

MPI1. ymeHHe caMOCTOATENBHO ONPEAEHATh LEIU AESITEIBHOCTH M COCTaBIISITH IUIAHBI
JEATEIIBHOCTH;  CaMOCTOSTENBHO  OCYIIECTBIATh, KOHTPOJUPOBATH M  KOPPEKTHPOBATh
JeSITENIbHOCTh; UCIOIb30BaTh BCE BO3MOKHBIEPECYPCHI ISl JOCTUKEHUSI TIOCTABJICHHBIX 1IeJIel U
peanu3alyy IUIaHOB JIeITeIbHOCTH; BBIOUPATh YCIEIIHbIE CTPATETHH B PA3JIMYHBIX CUTYAlLlUsX;

MP2. ymenue npoAyKTHUBHO OOIIAThCA M B3aUMOJIEHCTBOBATh B MPOLECCE COBMECTHOM
NEeSITeIbHOCTH, YYUTBIBaTh MO3MIMU JPYTUX YYAaCTHUKOB JIEATENBHOCTH, 3()QPEKTUBHO
paspemath KOH(IJIUKTHI,

MP3. BnaseHne HaBbIKAMHU MO3HABATEIbHOM, Y4eOHO-HCCIEI0BATENbCKOW M MPOEKTHON
NeSTeIbHOCTH, HABBIKAMU  pa3pellleHus MpolsieM; CHOCOOHOCTh M TOTOBHOCTh K
CaMOCTOSITEIbHOMY TOUCKY METOJIOB PELIeHMs] MPAKTUUYECKUX 3a/1ay, IPUMEHEHUIO pa3IM4HbIX
METOJI0B IT03HAHUS;

MP4. TOTOBHOCTB M CITOCOOHOCTH K CAaMOCTOSITEILHON MH(OPMAITHOHHO-TTO3HABATEIIBHOU
NeSITeIbHOCTH, BIIAJICHUE HABBIKAMHM TOJYYEHHUS HEoO0XOAMMOM HH(OpMaluu M3 cioBapei
pa3HbIX TUIOB, YMEHUE OPUEHTHPOBATHCS B PA3IMUHBIX HICTOYHUKAX MHPOPMAIUU, KPUTHIECKU
OLIEHUBATh U UHTEPIPETUPOBATH UHPOPMALIUIO, ITOJIYYaEMYIO U3 PA3TUYHBIX HCTOUHHKOB;

MPS. BnageHue SA3bIKOBBIMHU CPEACTBAMU - YMEHHUE SICHO, JOTMYHO M TOYHO M3JaraTh
CBOIO TOUKY 3p€HUSs, UCIOIb30BaTh a/IEKBATHHIE SI3bIKOBBIE CPEJICTBA;



MP9. BnaneHune HaBbIKAMU TO3HABATEIHLHON peIEKCMU KaK OCO3HAHUS COBEPIIACMBIX
JNENCTBUI M MBICTUTENBHBIX MPOLIECCOB, UX PE3YJIbTATOB M OCHOBAHUI, TPaHMI] CBOETO 3HAHUS U
HC3HAHU, HOBBIX IMO3HABATCIIbHBIX 3a4a4 U CPCACTB UX NOCTHIKCHUA.

IIpenmeTHble pe3yabTaThbl (0230BbIH YPOBEHbD):

— c(hOpPMUPOBAHHOCTH MPEACTABICHUN O MaTEMaTHUKE KaK 4YaCTH MUPOBOH KYJIbTYPHI U O
MeCTe MaTeMaTHK{ B COBPEMEHHOM LMBHIM3ALMHU, O CIIOCO0AX OMUCAHMS HA MaTeMaTH4YeCKOM
SI3BIKE SIBJICHUN PCATIBLHOI0 MHpa,

— c(hOpPMUPOBAHHOCTH MPEJICTABICHUM O MAaTEMAaTHYECKUX MOHATHSIX KaK O BayKHEHIINX
MAaTCMAaTUYCCKUX MOJCIIAX, ITO3BOJIAIOIMIUX OMUCBIBATH U U3YyYaTh PA3HBIC IIPOLCCCHI U ABJICHUA,
MOHMMAaHKE BO3MO)KHOCTH aKCMOMAaTUYECKOTO MOCTPOCHUSI MATEMaTUYECKUX TEOPUIL;

— BJIaACHHUC MCTOAAMH NOKA3aTCIbLCTB U AJITOPUTMOB PCIICHHUA; YMCHUC UX NTPHUMCHATD,
MIPOBOAMTD JJOKA3aTENIbHbBIE PACCYKACHUS B X0JI€ PELICHUS 3a7a4

— BJIaACHHUC CTaHAAPTHBIMU MpPHEMaMH PCHICHUSA pPalWOHAJIBHBIX W UPPALMOHATIBHBIX,
MOKAa3aTeIbHBIX, CTENEHHbIX, TPUTOHOMETPHUYECKHX YPAaBHEHMH M HEPABEHCTB, HX CHCTEM;
HCIIOJIb30BAHUEC T'OTOBBIX KOMIIBIOTCPHBIX MIPOTrpaMM, B TOM YUCIIC IJId IMOMCKA ITyTU PCIICHUA U
WLTIOCTPAIINH PEIICHUs YPaBHEHUN U HEPABEHCTB;

— c(hOpMUPOBAHHOCTh MPEACTaBICHUNH 00 OCHOBHBIX TMOHSTHAX, HACSIX W METOAaX
MaTeMaTHYeCKOT0 aHalln3a,

— BJaJICHUE OCHOBHBIMHU MOHATUSMHU O TUIOCKUX U MPOCTPAHCTBEHHBIX T€OMETPHUYECKHUX
¢urypax, uX OCHOBHBIX CBOWCTBaX; C()OPMUPOBAHHOCTH YMEHHUS PACMO3HABATh HAa UYEPTEXKaX,
MOJIeTISIX M B PEaJTbHOM MHpPE IeOMeTpHuYecKue (QUrypbl; MPUMEHEHHE W3YYCHHBIX CBOWCTB
reoMerpuueckux Guryp w GopMysn IS PEmICHUS TeOMETPHUYECKHX 3adad H 3a7ad C
MPAKTUYECKUM COJICPKAHUEM;

— c(hOpMUPOBAHHOCTh TMPEACTABICHUN O Tpolieccax M SBJICHUSAX, HMEIOIINX
BEPOATHOCTHBIN XapaKTep, O CTATUCTUYECKUX 3aKOHOMEPHOCTSX B pEaIbHOM MUPE,00 OCHOBHBIX
MOHATUAX DJIEMEHTAPHOW TEOPUH BEPOATHOCTEW; YMEHMM HAaXOJWUTh U OLICHUBATh BEPOSTHOCTH
HACTYIUICHHSI COOBITUH B MPOCTEUINX MPAKTUYECKUX CUTYallUsX M OCHOBHBIE XapaKTEPUCTUKH
CIy4alHbIX BEJIUYMH; BJIaJICHUE HABBIKAMU MCIOJIb30BaHUSI TOTOBBIX KOMIIBIOTEPHBIX IPOrPAMM
MIPU PEIICHUN 3a7a4

IIpeameTHbIe pe3yabTaThl (YIJIYAJCHHbIH YPOBEHBD):

— Cc(pOpPMHUPOBAHHOCTb MPEACTABIEHUH O HEOOXOAWMOCTH JI0Ka3aTelbCTB IMpHU
000CHOBaHMM MaTEMaTHYECKUX YTBEP:KJIECHUHM U PO aKCHOMATUKHU BIPOBEIEHUH JIETYKTHBHBIX
paccyXJIeHHI;

— c(opMUPOBAaHHOCTh MOHATMHHOIO ammapaTa IO OCHOBHBIM pa3lienaM Kypca
MaTeMaTUKH; 3HaHUH OCHOBHBIX TEOpeM, (POpPMYIT M YMEHUS UX IPUMEHSATh; YMEHHUS 10Ka3bIBATh
TEOpEeMbI U HaXO/IUTh HECTaHIapTHBIE CIIOCOOBI PELIeHUsA3a1ay;

— Cc(pOpPMHUPOBAHHOCTb YMEHMH MOJEIUPOBATh peallbHblE CUTYallUH, HCCIEI0BaTh
IIOCTPOEHHBIE MOJIENIN, UHTEPIIPETUPOBATH MTOIYYCHHBIN pE3ylbTaT;

— c(pOpPMHUPOBAHHOCTh MPEACTAaBIEHUN OO0 OCHOBHBIX MOHATHSIX MaTEMaTHYECKOTo
aHaJIn3a U UX CBOMCTBAX, BIAJICHUE YMEHUEM XapaKTepU30BaTh



noBesieHrne (PYHKIMMA, UCIIOIb30BaHUE TOMYyUYEHHBIX 3HAHUM JJIs ONMUCAHUs U aHaJN3a peasibHbIX
3aBHCHUMOCTEH;

— BJaJICHUE YMEHUSIMU COCTaBJICHUSI BEPOSTHOCTHBIX MOJEJNEH MO YCIOBHIO 3aJaud U
BBIUMCJICHHSI BEPOSITHOCTH HACTYIUICHUS COOBITHM, B TOM YHCJIE C TPUMEHEHHEM (opMyl
KOMOMHATOPUKH U OCHOBHBIX TEOPEM TEOPUHM BEPOSTHOCTEH; HCCIEAOBAHUS CIIy4alHbIX
BEJIMYMH TI0 UX PACTIPEICIICHUIO.

O0mme koMmereHHuw, ¢(opMupyemMbie B MpoLecce OCBOEHHSI MPOrpaMMbl
AUCHUILINHBI HA MPeANpPo(ecCHOHATIBLHOM YPOBHE

OK O01. BeiOuparp crocoObl pemieHus 3ama4  MpoPECCHOHAIBHOW ACSATEIHPHOCTH
MPUMEHUTEIHHO K PA3JINYHBIM KOHTEKCTAM;

OK 02. OcymiecTBasaTh MOUCK, aHAJIU3 M MHTEPIpEeTalni0 UH(OpManuy, HEOOXOAUMOI
JUTSI BBEITIOJTHEHHMSI 33,124 IPO(ECCUOHATTBHOU ACSITETbHOCTH;

OK 03. ImanupoBath ¥ peain30BbIBaTh COOCTBEHHOE MPOGECCHOHATBHOE U JINYHOCTHOE
pa3BUTHE;

OK 04. PaboTatb B KOJUIEKTUBE U KOMaH e, 3P HEKTUBHO B3aMMOIeiCTBOBATHC KOJUICTAMU,
PYKOBOJCTBOM, KIIUEHTAMU;

OK 05. OcyuiecTBiaTh YyCTHYIO U THUCHbMEHHYI0O KOMMYHHKAIIUIO HA TOCYJapCTBEHHOM
a3pike  Poccmiickoit  ®epepanuum ¢ yd4eroM  OCOOEHHOCTEH  COIIMAJIbHOTO u
KYJIbTYPHOTOKOHTEKCTA;

OK 09. Hcnomp3oBaTh HH(POpPMAIMOHHBIE TEXHOJIOTHMH B  MPO(EeCCHOHATBLHON
JESITEIIbHOCTH;

1.2.Pe3yabTaThl 0CBOCHHS 00YYAKIIUMHCAPOrPAMMbI
yueOHOM TUCUMILINHBI

q)OprI N METOAbI KOHTPOJIA U OLCHKHA

O0pa3zoBaTenbHbIC Pe3yabTAThI
pe3yJbTaToB 00y4eHM sl

JINYHOCTHBIE pPe3yJdbTaThbl Oﬁy‘leﬂl/lﬂ

JIn4HOCTHBIE PE3YIBTATHI: Bxoomnoin konmponw:

JIPS. c)opMUpPOBaHHOCTH OCHOB CAMOPA3BMTHSA M | TECTHPOBAHHUE

CaMOBOCIIMTaHUA B COOTBCTCTBUHN C Tekymuﬂ KOHmMpov:

00LIeYeIOBEUECKUMH 1IEHHOCTSIMU U UJeallaMHy | - YCTHBI KOHTPOJIb: YCTHBIH (DPOHTANBHBIIT
IrpaXAaHCKOrO  OOIIecTBa;  TOTOBHOCTh U OIPOC; paboTa B MUKPOTPYIIIax
CHOCOOHOCTh K CaMOCTOATENIBHON, TBOPYECKON U (o6cysknenne);HUPC

OTBETCTBEHHOU JEATEIBHOCTH;

JIP9. roTOBHOCTB U CIIOCOOHOCTH K 00pa30BaHUIO,
B TOM YHCJIE CaMOOOpPa30BaHUIO, HA MPOTIKEHUHN
BCEH OKU3HM;, CO3HATEIIBHOE OTHOUIEHUE K
HENPEePHIBHOMY  OOpa30BaHHIO KaK  yCJIOBHIO
ycmemHo npodeccnoHanbHON U 00IIECTBEHHON

- MUCbMEHHBIH KOHTPOJIb: TUKTAHTHI HA
OCHOBHBIE MTOHSTHSI U TEMBI; PelIeHHE YIeOHBIX
3a/1a4; pelIeHUe CUTYal[MOHHBIX 3a/1a4;
perieHre mpohecCuoHaTBFHO HAMIPaBICHHBIX
CUTYAIlMOHHBIX 33/1a4; aHAIIU3 U
npeoOpa3oBaHKe TEKCTa

NeSITeTbHOCTH;

JIP13. oco3HaHHEI# BBIGOp Gymymeii mpodeccun i | ~ KOHTPOIB € IOMOIILIO TEXHHHECKHX

BO3MOXKHOCTEH  peanu3allin cobcTRenmpx | CPEACTB M HHPOPMALHOHHBIX CHCTEM:

KM3HEHHBIX IUIAHOB; OTHOIIEHHE K | TeCTHpOBaHHe

podeCCHOHATBEHON NeATeTLHOCTH xak | Pyoexcnviit Konmpons:

BO3MOJKHOCTH Y4acTHs B pEUICHHH JIMYHBIX, | “KOHTPONIBHAs paboTa

OOIIeCTBEHHBIX, roCyJIapCTBEHHBIX, | - TECTUPOBaHNE

oO1IeHalMOHATBHBIX MPOOIIeM; - pellleHre CUTYAI[MOHHBIX 3a]a4
-cobece1oBaHKE TI0 PEHICHUIO CUTYallMOHHBIX
3ajgau




MeTtanpeamMeTHble pe3yJbTaThl 00y4eHHs

MertanpeamMeTHbIE pe3yIbTaThI:

MP1. yMeHHnEe caMOCTOSATENIBHO ONPENETATh LETN
JIESTCIIEHOCTH M COCTABIIATh IJIAHBI JCITCILHOCTH;
CaMOCTOATEJIbHO OCYIIECTBIIATh, KOHTPOJIUPOBATH
U KOPPEKTUPOBATH JIESITEIbHOCTD; UCIOIb30BAThH
BCE BO3MOKHBIEC PECYPCHI JJIsI TOCTHXKEHUS
MOCTABJICHHBIX LIEJIEN U pealIn3aliu IJIaHOB
JIESATEeITLHOCTH; BEIOMPATh YCICIIHBIC CTPATETUH B
Pa3IUYHBIX CUTYyAIUSX;

MP2. ymeH#e npoayKTUBHO OOIIaThCS U
B3aMMO/ICHCTBOBATH B IIPOLIECCE COBMECTHOM
JIEATEIIbHOCTH, YUYUTBIBATh MO3UIUN JPYTUX
YYaCTHHUKOB JEATEIbHOCTH, 3()(HEeKTUBHO
paspeniaTh KOH(IUKTHI,

MP3. BnajcHne HaBbIKAMU IIO3HABATEIILHOM,
yueOHO-UCCIIeI0BATENIbCKON U MPOSKTHOU
JESITEIIbHOCTH, HAaBBIKAMU Pa3pelIeHHUs MPoOIIeMm;
CIIOCOOHOCTH ¥ TOTOBHOCTH K CAMOCTOATEILHOMY
MOMCKY METOJIOB PEIICHHS MPAKTUYSCKUX 3a]1a4,
MIPUMEHEHHUIO PAa3JIMYHBIX METO/I0B MO3HAHMUS;
MP4. roTOBHOCTb B CIIOCOOHOCTH K
CaMOCTOSITENIbHOW HH(POPMAIMOHHO-
IMO3HABATCIILHOM JCSITCIHFHOCTH, BIaICHIC
HABBIKAMU MOJYYEHHs] HEOOXOAUMOI
nH(OpMaIK U3 CI0Bapel pa3HbIX TUIIOB, YMEHHE
OPUEHTHPOBATHCS B PA3JIMYHBIX HCTOYHUKAX
nH(OpMaIu, KPUTUHIECKU OIIEHUBATH U
UHTEPIPETHPOBATH HHPOPMAIIHIO, TTOTYIaeMYIO
W3 pa3InYHbIX UCTOYHUKOB;

MPS. BnaseHue s136IKOBBIMU CPEICTBAMH - YMEHHUE
SICHO, JIOTUYHO U TOYHO U3JIaraTh CBOIO TOUKY
3pEHMs], UCTIOJIb30BATh a/ICKBATHBIE SI3bIKOBbIE
CpEACTBA;

MP9. BraneHne HaBBIKAMHU IO3HABATEILHON
pedexkcum Kak 0CO3HaHMS COBEPIIAEMBIX
JIEMCTBUM U MBICIUTENBHBIX POLECCOB, UX
PE3yIbTATOB M OCHOBAHUM, TPAHHI] CBOETO 3HAHUS
Y HE3HAHMS, HOBBIX II03HABATEIIBHEIX 3a4a4 U
CPEJICTB MX JOCTIKCHHSI.

Bxoonoii konmponw:

TECTUPOBAHUE

Tekyuwjuit Konmponw:

- YCTHBI KOHTPOJIb: YCTHBIN (PPOHTATHHBIH
ompoc; paboTa B MUKpoOrpymnmax (00CyXaeHue);
coobmenusi, pedeparsi, HUPC

- IMCbMEHHBbIN KOHTPOJIb: JUKTAHTHI HA
OCHOBHBIE MTOHATHUS U TEMBbI; peIlIeHHE YUeOHbIX
3aJa4; pelIeHne CUTYallMOHHbIX 3a7ay;
penieHue mpohecCuoHaATBLHO HAIIPaBICHHBIX
CUTYallMOHHBIX 33/]a4; aHAJIU3 U
npeoOpa3oBaHue TEKCTa

- KOHTPOJIb € MIOMOUIIBI0 TEXHUYECKHX
cpeacTB U HHPOPMAIMOHHBIX CHCTEM:
TECTUPOBaHUE

Pybesicnvlit Konmpono:

-KOHTpOJIbHAs paboTa

- TECTUPOBaHUE

- pelleHre CUTYallMOHHbIX 3aJa4
co0ecel0BaHueE M0 PEUIEHUIO CUTYallMOHHBIX
3a1a4

Ilpomesrrcymounas ammecmavusn: pewienue
YueOHbIX 3a0ay

IIpeameTHbie pe3ya

bTAThI 00y4YeHH s

[TpenmeTHbIE pe3ynbTaThl (0a30BbIM YPOBEHB):

— c(OPMHPOBAHHOCTH MPEICTABIECHUI O
MaTeMaTHKe KaK YaCTH MUPOBOM KYJIbTYPHI U O
MecTe MaTeMaTHKH B COBPEMEHHOMN LIMBUIM3AIINY,
0 croco0ax OMMCcaHUs Ha MaTEMATUYECKOM SI3bIKE
SIBJICHUH PeasbHOTO MUPA;

— c(hOpMHUPOBAHHOCTD MPEACTABICHHUH O
MaTeMaTHYECKUX MOHATUSAX KaK O BaKHEHIINX
MaTeMaTHYECKUX MOJEISIX, TO3BOJISIOINX
ONMCHIBATh U U3y4YaTh Pa3HbIE MPOLIECCHI U
SBJICHUS; TOHUMaHHE BO3MOXHOCTH
AKCHOMaTHUYECKOT0 IOCTPOEHUSI MATEMaTUYECKUX

Bxoonoii konmpons 3nanuii:

TECTUPOBaHUE

Tekywiuit KOoHmpoJip:

- YCTHBI KOHTPOJIb: YCTHBIN (PPOHTATBHBIH
ompoc; padboTta B MUKpoOTrpymmax (00CyXaeHHE);
cooOmienusi, pedepatsi, HUPC

- NUCbMEHHBbIH KOHTPOJIb: TUKTAHTHI HA
OCHOBHBIC MTOHATHUS U TEMBbI; peIlIeHHE Y4eOHbIX
3a/1a4; pelIeHne CUTYallnOHHbBIX 33/1a4;
pereHue mpohecCUOHATBLHO HAPaBIEHHBIX
CUTYaIlMOHHBIX 3a/1a4; aHAJIU3 U
npeoOpa3oBaHKe TEKCTA

TEOpHI;




- BJIQJICHAE METOJJaMH J10Ka3aTEIbCTB U
AJITOPUTMOB PELICHUS; YMEHUE UX IIPUMEHSTD,
IIPOBOAMTH JOKA3aTEJBHBIC PACCYKACHUSA B X01€
pelieHus 3a1a4y

- BJI/ICHUE CTaHIaPTHBIMU IIPUEMaMU
pELIEHNUs PALIMOHAIBHBIX U UPPALlMOHAIbHBIX,
IIOKAa3aTeNbHbIX, CTEIICHHBIX,
TPUTOHOMETPUYECKUX YPAaBHEHHUI U HEPABEHCTB,
UX CHCTEM; UCIOJIb30BaHUE TOTOBBIX
KOMITBIOTEPHBIX IIPOIPAMM, B TOM YUCJIE JUIS
IIOMCKA IYTH PELICHHs U WUTIOCTPALUK PEIICHUS
YPAaBHEHUI U HEPABEHCTB;

- c(OPMHUPOBAHHOCTH MPE/ICTaBIECHUI 00
OCHOBHBIX NOHSTHUSX, UJIEAX U METO/1aX
MaTEeMaTHYECKOI 0 aHAJIN3a;

- BJIAJICHUE OCHOBHBIMHU ITIOHATHUAMHU O
IUIOCKHUX U MIPOCTPAHCTBEHHBIX T€OMETPUUECKHUX
¢urypax, uX OCHOBHBIX CBOMCTBaX;
c(OpPMHPOBAHHOCTb YMEHUS PaclO3HaBaTh HA
YepTekKax, MOJEISAX U B PEaIbHOM MUPE
reoMeTpudeckue GUrypsl; IpuMeHEHHE
U3YyYEHHBIX CBOMCTB T€OMETPHUYECKUX QUTYP U
bopMyI Ui peleHns TeOMETPUUECKUX 3a1a4 U
3a/1a4 C IPAKTUYECKUM COIECPIKAHUEM;

— c(OPMHUPOBAHHOCTH MPE/ICTABIECHUI O
IIPOLIECCAX U SBJICHUSX, UMEIOIINX
BEPOATHOCTHBIN XapaKTep, O CTATUCTUYECKUX
3aKOHOMEPHOCTSIX B peaJIbHOM MHpE, 00
OCHOBHBIX ITOHATUSAX 3JIEMEHTAPHON TEOPUU
BEPOSATHOCTEM; YMEHUI HAXOJUTh U OLICHUBATh
BEPOSITHOCTH HACTYIJIEHUS COOBITUH B
IPOCTEHIINX MPAKTUYECKUX CUTyalUsIX U
OCHOBHBIE XapaKTEPUCTUKHU CIIy4allHbIX BEJIUYNH;
BJIQJICHUE HAaBBIKAMH HUCIIOJIb30BAHMS TOTOBBIX
KOMIIBIOTEPHBIX NIPOTrPaMM P PELICHUH 33]1a4
[TpenmeTHbIE pe3yabTaThl (YIIIyAJEHHBIN
YPOBEHb):

- c(OpMHPOBAHHOCTH MPEICTABIECHUI O
HEO0XO0/IMMOCTH JI0Ka3aTeIbCTB MPU 000CHOBAaHUU
MaTE€MaTHYECKUX YTBEPKACHUN U POJIH
AKCHOMAaTHKH B IIPOBEACHUH JENYKTUBHBIX
pacCyXIEHUI;

- c(OpMUPOBAHHOCTH MOHATHIHOTO
anmnapara 10 OCHOBHBIM pa3JienaM Kypca
MaTeMaTHUKH; 3HaHU OCHOBHBIX TeOpeM, (hopMyI
Y YMEHUS UX IPUMEHATh; YMEHUS 10Ka3bIBATh
TEOpPEMBbI U HaXOJUTh HECTaHAaPTHBIE CIIOCOObI
pelIeHus 3a/1a4;

— c(hOpMHUPOBAHHOCTh YMEHUN
MOJICJINPOBATh PEAJIbHBIE CUTYallUH, UCCIIEN0BATh
IIOCTPOCHHBIE MOJEIIN, HHTEPIIPETUPOBATH
MIOJIyYCHHBIH pe3yibTarT;

— c(OPMHPOBAHHOCTH MPEACTABICHUH 00
OCHOBHBIX IIOHATHAX MaTeMaTUYECKOrO aHAIN3a U

- KOHTPOJIb ¢ MOMOIIBI0O TEXHHYECKHX
cpeacTB H HHPOPMATHOHHBIX CHCTEM:
TECTUPOBAHUE

Pyéesrcnviit Konmponn:

-KOHTpOJIbHAs paboTa

- TECTUPOBAHUE

- pelIeHre CUTYallMOHHBIX 33/1a4
cobeceI0BaHuUE O PEIICHUIO CUTYAIIHOHHBIX
3ama4y

IIpomescymounas ammecmayus: pewierue
VUEOHBIX 3a0a4




UX CBOMCTBaX, BIIaJICHHE YMCHUEM
XapaKTepru30BaTh MOBeICHUE (DYHKIIHIA,
UCIIOJIb30BAHUE MOTYUCHHBIX 3HAHUH TS
OIKCAHMSI U aHAJIN3a PEabHBIX 3aBUCMOCTEH;
- BJIQJICHUEC YMEHHUSIMU COCTABJICHHUSI
BEPOSITHOCTHBIX MO/ICJICH 110 YCIIOBHIO 3a/1a4H U
BBIYHCIICHUS BEPOSITHOCTH HACTYIUICHHS COOBITHH,
B TOM YHCIIE C IPUMEHEHUEM POPMYIT
KOMOMHATOPUKH M OCHOBHBIX TEOPEM TEOPHH
BEPOSITHOCTEH; UCCIICTOBAHMS CITyIaliHBIX
BEJIMYHMH 10 UX PACIPEICICHHIO.




3.3AIAHMSI JIs1 KOHTPOJIA 1 OHEHKHA OCBOEHMAA
ITPOI'PAMMBbI YYEBHOU JTUCHUIIJINHBI

KoHTponbs U olLeHka OcBOCHMsI y4eOHOW IUCIMILIMHBI IPOBOJAUTCA B (OpPME: YCTHOIO
olnpoca, IMHUCbMEHHBIX IIPOBEPOYHBIX pPAOOT, BBINOJHEHHUS TECTOBBIX 33JaHUI, a TaKxke
IPAKTUYECKUX padoT.

Kpurepuu onieHKH ycTHOro onpoca:

«5» - OTBeT NOJHBIN, apryMEHTUPOBAHHbBIN
«4» - OTBeT TpebyeT JOMOTHEHU

«3» - OTBET pacKpbIBa€T C HABOIAIIMMHU BOIIPOCAMH
«2» - OTKa3pIBaeTCsI OTBEYATH

Kputepuu olleHHBaHHS TECTOBBIX 3aIaHUI

Tect oniennBaercs 1Mo 5-6anpHOM mIKaie caeayroumm oopazoM: OueHka «5»
cootBeTcTBYyeT 91% — 100% npaBUIBHBIX OTBETOB.

Onenka «4» coorserctByeT /1% — 90% npaBUIBHBIX OTBETOB.

Onenka «3» coorBercTBYeT 51% — 70% npaBUIBHBIX OTBETOB.
Omnenka «2» cootBerctByeT 0% — 50% mpaBUIIBHBIX OTBETOB.

KpnTepml OICHKH paﬁon)l CTYACHTOB Ha IPAKTUYECCKOM 3aHATHHN

1. KpuTepuu OLIeHKH BBINOTHEHUS TPAKTUUCCKUX 3aJaHUH.

OLleHKa «OTJIIMYHO» CTaBHUTCS, €CIM CTYACHT BBINOJIHWI paboOTy B IMOJHOM O0BEME C
coOroieHreM He0OX0IMMOI MOCIeI0BaTeIbHOCTH JISHCTBUI; B OTBETE MPABUIBHO U aKKypaTHO
BBITIOJIHSIET BCE 3aIlMCH, TAOJUIIbI, PUCYHKH, Tpa(UKH, BBHIYUCIICHHS; TMPABHIHHO BBITIOJHSIET
aHaJINU3 OMIMOOK.

OlneHKa «XOpOII0» CTaBUTCSA, €CIU CTYACHT BBIMOJHUI TpeOOBaHUSA K OIEHKe "S", HO
JOTIYIIEeHHI 2-3 HeJoYeTa.

OneHka «yqOBIETBOPUTEIBHO» CTABUTCS, €CITU CTYASHT BBINOIHUI pPabOTy He
MOJIHOCThIO, HO O0BEM BBIMIOJHEHHOW YacTH TAaKOB, YTO MO3BOJIAET MONYYUTh MPaBUILHBIC
pe3yabTaThl U BBIBOJIBI; B XO/I€ TTPOBEACHUS paOOThl OBLIN JOMYIIEHBIOMNOKH.

OrneHKa «HEYIOBJIETBOPUTEIBHO» CTAaBUTCS, €CIU CTYAEHT BBIMOJIHUI pPaboTy He
MOJIHOCTBIO WJIM OOBEM BBITTOJTHEHHOM YacTH paOOThl HE TMO3BOJSET CJAENaTh IMPABHIIBHBIX
BBIBOJIOB;

1.1 3aganus aj1s1 BXOAHOTO KOHTPOJISI
IoBTOpEHHE MKOJILHOI0 Kypca MaTeMATHKH
BxoaHoii KOHTPOJIBL

BapuanT 1
Yacrs 1

1. Haiinure 3Ha4eHHE BBIPAKEHUS

11

4,4 % 2,5

2. Kakoe u3 cremyromux 9uces 3aKIF09eH0 Mex Iy unciaamu 9/19 u 5/9?
1)0,2
2)0,3
3)0,4



4)0,5

3. HaiinuTe 3Ha4eHue BRIpAKEHUS V20 x 18x/30
1) 60V6

2) 60V15

3) 180

4) 603

4. HaiinuTe KOPHH YpaBHEHMs, B OTBETE YKAKMTE MEHBIIMI U3 HUX.
2x2—=7x—9=0
5. Ycranosure cooTBeTcTBUE MEKTY QYHKIUAMM M MX TpapukamMu.A) y =

0,5x -2
b)y=-0,5x—-2B) y
=—0,5x+2
1) 2) 3)
yi k] hZ
| i
1 1 < i
S 0 ¥ z
]
5
L

Boimummre nudpsl, KOTOpble COOTBETCTBYIOT IpauKaM.
6. lana apudmeTnyeckas nporpeccus (ay), PasHOCTh KOTOPOH pasHa 1,1,
a1 =—7 Haiingute cymmy nepBbIx 14 e€ wiieHOB.

7. YipocTuTe BeIpa)XeHHE U HaliuTe €ro 3Hadenue npu X = 5. B oTseTte
3aMMILINTE PE3YIIBTAT.

x—3
x% +3x 3+«x
8. PemmTe cucTeMy HEpaBEHCTB
{xz —6x+9<0
2x-6<0
9. Touku M u N sBsrorcs cepeaunamu cropor AB n BC Tpeyronbhuka
ABC, cropona AC papna 46. Haitnure MN.

10. B okpyxmnoctu ¢ nenrpom O orpesku AC u BD — muamerpsl. YronAOD
paBen 148°. Haitnute yron ACB. OTBeT naiite B rpamycax.

Qe B S
B/ X
| |
\ ; O o=
4\\ D
=

11. B rpaneuun ABCD ussectHo, uto AB = CD, 2BDA = 30° u £BDC =110°.
Haiinure yron ABD. OtBer paiite B rpagycax.

B C

A D

12. Ha xneruaroii 6ymare ¢ pazmepoM kietku 1x1 uzo6paxena ¢purypa. 12Haiinure eé
TJIOIIA/b.

10



13. Vkaxkute HOMepa BEPHBIX yTBEPIKICHMIA.
1) Menuana, nposeiéHHAs U3 BEPIIMHBI IIPSAMOTO YA, ABJISETCS PaJuyCOMOMUCAHHOM
OKOJIO
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA OKPYKHOCTH.
2) CymecTByeT TpeyroabHUK CO CTOpoHamu 7, 3, 2.
3) Inomas poMba paBHa POM3BEIEHUIO KBAIPaTa ero CTOPOHbI Ha CHHYCYTJIa MEKITy
CMEXHBIMH CTOPOHAMH.
4) Jlnuna OKpYXKHOCTH paBHA MPOU3BEIEHHIO YUCIIA T HA PAIHYC STOM
OKPY>KHOCTH.
5) Ecnu B Tpamenuio MOXHO BIHCATh OKPY/KHOCTb, TO CYMMBbI €&
IPOTHBOIOJIOXKHBIX CTOPOH
PaBHBI.

14. B Tabnuue npusenensl paccTosuus oT CoJHIA 0 YETBIPEX IIaHET
Conneynoii cucreMbl. Kakast n3 atux mnanet o6iamxe Bcex Kk ConHiry?

[Inanera KOnurep Mapc CarypH Hentyn
Paccrosinue (B 7,781« 108 2,28+ 108 1,427 «10° 4,497 « 10°
KM)

1) IOnurep

2) Mapc

3) Carypn

4) Henryn

15. Ha rpaduxe n3o6paskena 3aBUCHMOCTb aTMOC(EPHOTO JABIECHUS OT BBICOTHI HaJl
ypoBHeM Mopsi. [1o ropu3oHTanu yka3aHa BbICOTa Ha/l ypOBHEM MOPSIB KHJIOMETpPax, 10
BEPTHKAIN — aTMOoc(epHOe IaBIeHHe B MIWIIMMETpaxX pTyTHOro croibda. Onpeaenure mo
rpaduKy, Ha Kakoi BbICOTE aTMOC(epHOe AaBlieHHe paBHO 660 MIJUTUMETPOB PTYTHOTO
cton6a. OtBer JlaiiTe B KUJIOMETpax.

A AmvocdepHoe gaBTeHHE, MM PT. CT.

800 |
700 \\
600 -
500 <~
400 =
300 S=

200 ————

100

=
0 1 2 3 4 5 6 7 8 9 10 11 12 Bsicora KM

Yacts 2

11



16. Pemre ypaBuenue x2 —3x +vV3 —x =3 —x+ 10

17. Y3 onHOM TOYKM KPYTOBOM Tpacchl, JUIMHA KOTOPOit 12 KM, OTHOBPEMEHHO B
OJIHOM HaIlpaBJIEHWHU BbleXaJin J1Ba aBToMOOMIsI. CkopocTh mepBoro paBHa 90 km/4, u yepes 40
MUHYT IIOCJIE CTapTa OH Olleperkan BTOpoM Hao uH Kpyr. Haiinure ckopocTs BTOPOTro
ABTOMOOMIISL.

18. Orpesku AB u CD sBasroTcs Xopaamu okpyxkHoctd. Haiinure qunyxopast CD,
ecmu AB = 18, a paccrossHus OT ueHTpa OkpyxkHoctH 10 xopa AB u CD paBubl
cooTBeTcTBeHHO 12 1 9.

Bapuant 2
Yacts 1
1. Haiinure 3HaueHMe BHIPAKEHUS 21
13 17,5%0,8
2. Omuo w3 uncen 4 —. 8 .9 ;" ormeucno Ha MIPSMOM TOUKOM.
11’1’1 11
1 1
t ; ~+ } $ t } t te } -
o oO010203604 05 0,6 07 08 09 1
1) 4
) 11
2) 8
) 11
3)
) 11
13
4) 11

3. Haiinure 3nauenue Beipaxenns (V97 + 2)
1) 93+4+/97

2) 101+4+/97

3) 101+2V/974)

93

4. Haiimure kopeHb ypaBHeHUs —1—3x=2x+1

12



5. YCTaHOBHTE COOTBETCTBUE MEXKY QYHKIMAMY M UX rpaduKamu.
Ay= —%x2+2x+3

B)y=—- -
X
Cy= 2x—-1
X
) v
|
|
i
ol 1 " s 50 0|
1) 2) 3)
6. Jlana apudmernueckas nporpeccus: -32, -30, =28, .....ccevevrvennnen. Haitnure BocsMOM
YJICH 3TOM MPOTrPECCHH.
7. Haii 281 Ls
. Haiinure 3HaYeHNE BRIpAKECHUS mpua=1,
, 2aZ—18a @
8. Pemmre cucremy HepaBeHCTB{x —4x-4=<0
—5x-10<0

9. Cropona TpeyronsHuka pasHa 16, a BeIcOTa, IPOBEEHHAS K ITOM
CTOpOHE, paBHa 27.Haiinure miomaas TpeyrojabHUKa.

10. Cropona pomba paBHa 6, a ocTpelif yron pasen 60°. Haiiure anuHyMeHbIeit
JUaroHanu poMoa.

11. B paBHOGEIpEHHOI Tpameluy U3BECTHA BBICOTA, MEHBILIEE OCHOBAHUE MYTOJI IIPHU
ocHoBaHuU (cM. puc.). HaliquTte Gonbliiee OCHOBaHUE.

3

5

45° ]

12. Ha kneruaroii Gymare ¢ pasmepom ki1eTku 1x1 u306paxén TpeyroasHnkABC.
Haiinute nnuny ero cpeaneit auHUM, napauieasHoi cropone AC.

]

(eq

[ LA
A | C|
13. Vkaxkute HOMepa BEPHBIX yTBEPIKICHMIA.

1) Bo BcAKOM TpeyroibHUKe IPOTUB GONbIIEH CTOPOHBI JIEXKHT yrom 90°.
2) Buemmnuii yron TpeyroabHEKA PaBeH CyMME YITIOB TPEYTOJIbHUKA, HECMEKHBIX C

HUM.

3) B npaBUILHOM MIECTHYTONFHUKE CTOPOHA PABHA PATHyCy OKPYKHOCTH,OMHCAHHOM
OKOJIO 3TOT0 IIECTUYTOJIbHUKA.

14. Crynentka LipeTkoBa Bhie3xkaeT u3 Hapo-®omuncka B MOCKBY Ha 3aHATHS B
yHHUBepcuTeT. 3aHaTus HaunHatoTes B 9:00. B Tabiuie naHo pacnucanue yTpeHHUX
aneKkTponoe3noB oT ctaHiuu Hapa no Kuesckoro BokzanaB Mockse.

‘ Otnpasnenue ot ct. Hapa ‘ [Tpu6siTHE Ha KueBckuii Bok3an |

13



05:55 07:11
06:29 07:41
06:37 07:59
07:02 08:06

I1yTh OT BOK3aJia 0 YHUBEpPCUTETA 3aHUMAET 45 MUHYT. YKaKUTE BpeMs
OTIpaBJeHus OT cTaHuuu Hapa camoro mo3nHero (1o BpeMeHU OTIPaBIICHHS)
AJIEKTPOIIOE3/1a, KOTOPIN MOJXOAUT CTYICHTKE.

1) 05:55
2) 06:29
3) 06:37
4) 07:02
15. Iocne ynenku Tenesusopa ero Hopas 1eHa cocrasuna 0,98 crapoit. Hackonbko

IPOLICHTOB YMEHBIIINUIIACH LIEHA TEJIEBU30Pa B PE3yJIbTATE YLIEHKU?

Yacts 2
16. PemuTe ypaBnenue 1 2

;2 +_x -3=0
17. Y3 onHOM TOYKM KPYTOBOM Tpacchl, JUIMHA KOTOPOii 21 KM, OTHOBPEMEHHO B
OJIHOM HAIlpaBJIEHUM CTApPTOBAIM J1Ba aBTOMOOMIIA. CKOPOCTHIIEPBOrO aBTOMOOWUJISI paBHA
85 KM/u, 1 yepe3 45 MUHYT I10CJIe CTapTa OH OIllepeskall BTOPOi aBTOMOOMIIb Ha OJUH KPYT.
Haiinute ckopocTs BTOpOro aBTOMOOMIIS.

18. Yruel B u C tpeyronsaukxa ABC paBHbI cooTBeTcTBeHHO 63° 1 87°. Haiiaute BC,
€CJIM paJinyC OKPYKHOCTH, ONTMCAHHOM O0Ko0JI0 Tpeyroiapbuuka ABC,pasen 11.

Bapuanrt 3
Yacrs 1

1. Haiinure 3nauenue soipakenus 0,7 X (—10)3-20

2. Mesx1y KakiMH 9HCIaMF 3aKTI0ueHo 9icio V60?1) 20 u
22

2)7Tul
3)59u 61
4)3ud

3. Haiinure 3nauenue Boipaxenns (V40 + 4)
1) 56+4/402)

24

3) 56+8v/40 _

4) 24+8+/40

4, Pemnre ypaBaenue 12 - 3X =5x + 8

5. Ha pucynkax n3o6paxensl rpagukn QyHKIHMi Buga y = ax2+bx + c.
VYcTaHOBHTE COOTBETCTBUE MEXKY IpadpukaMu QyHKIMHM U 3HAKAaMH
k03 durreHToB a u b.

14



A) yi B) Y

0 '3}
E __:].HI.
//\
o ¥

Da=0 <0
a0 c=0
Na=0,e=0

6. ana apudmeTudeckas nporpeccus (ay), pasHOCTh KOTOpoii pasHa 1,4,
a1 = -4. HaiinuTe mectoil 4wieH Nporpeccuy.

7. Vupocrture Boipaxenne (3 + a)2— (a — 4)2u HalijuTe €ro 3HaYEHHE
npu a = -3/2. B oTBeTe 3anuIinTe pe3ynbTar.

8. Vkaxure pemenue nepaeHcTsa x2—49 >01) (—

7;7)

2) HeT pelieHui3)

(-o0; + 00)

4) (-00;-7)U (7;+ o0)

9. Touku M u N sBasrores cepequnamu cropor AB u BC tpeyronsaukaABC,
cropona AC paBna 44. Haitnure MN.

10. B oxpyxmnoctu ¢ nenrpom O orpesku AC u BD — muamerpsl. YronAOD
paseH 108°. Haiimute yron ACB. OTBer naiite B rpagaycax.

B/ \¢C

A D

11. Mepumerp kBanpara pasen 32. HaiiauTe miomais 5Toro KBajapara.

15



12. Ha kneruaroit 6ymare ¢ pasmepom kietku 1x1 usobpaxena durypa.Haitaure
€€ mIomaib.

13. Kakoe u3 CJEeYIOIIUX YTBEPKIACHUN BEPHO?
1) OTpe3ku KacaTenbHbIX, IPOBEIEHHBIE K OKPYXKHOCTH U3 OJTHOM TOYKH,PABHBI.
2) Jlnvna 1000 XopAbl OKPYKHOCTH HE MPEBOCXOAMT €€ paauyca.

3) Inomaas TpeyronbHUKa paBHA NPOM3BEICHUIO OCHOBAHUS U
IIPOBEIEHHON K HEMY BBICOTHI.

14. B ra6nuue npuBenensl pazMephbl MTpadoB, YCTaHOBJIEHHbIE HA TEPPUTOPHH Poccun
¢ 1 cents6ps 2013 rozaa, 3a npeBpIlLIEHNE MAKCUMAJIBHOMN pa3peliéHHON CKOPOCTH,
3a(h)MKCHPOBAHHOE C TOMOIIBIO CPEJCTB ABTOMAaTHUECKOM (PUKCALIHH.

ITpeBBIlIeHME CKOPOCTH, KM /Y4 21-40 41-60 61-80 81 u Gouee |
Pasmep mrpada, pyo6. 500 1000 2000 5000

Kaxkoit mtpad momken 3amiatuth Biiaaesner] aBTOMOOUIIs, 3apUKCUPOBAHHASCKOPOCTh
KoToporo coctaBmwia 111 km/4 Ha yyacTKe JOpPOTH ¢ MaKCUMaJIbHOW pa3pei€HHON CKOPOCThIO
80 xm/u?

1) 500 py6neii

2) 1000 py6mneii

3) 2000 py6neii

4) 5000 py6aeit

15. Ha rpaduke n3obpaxeHa 3aBHCHMOCTb aTMOC()EPHOTO JABIEHUS OT BBICOTHI Hajl
ypoBHeM Mops. [lo ropu3oHTanm yka3aHa BBICOTAa HaJ| YPOBHEM MOpS B KHJIOMETpax, IO
BEPTUKAIM — aTMOC(EpHOE JaBlieHue B MIJTUMETpax pTyTHoro ctonba. Ha kakoit BbicoTe (B
KM) JICTUT BO3AYIIHBIA MIap, €cii O0apoMeTp, HaXOMAAIIMICS B KOpP3WHE MIapa, TMOKa3bIBaeT
nasiienue 720 MUIIITUMETPOB PTYTHOTOCTOI0a?

16



300

100 . e e e R

. : = e

0 1 2 3 4 5 6 7 8 9 10 11 12
Yacts 2

16. Pemute ypaBnenue x(x2- 6x + 5) = 12(x - 5).

17. JIga 6eryna oqHOBpEMEHHO CTAPTOBAIM B OJHOM HAIPABJIEHUH U3 OJHOTO U TOTO
K€ MecTa KpyroBoi Tpacchl B Oere Ha HeCKOJIbKO KpyroB. CIyCcTSOAMH Yac, KOT/ia OTHOMY U3
HUX OCTAaBAJIOCHh 7 KM JI0 OKOHYAHUS TIEPBOTO KPyra,eMy COOOIINIIH, YTO BTOPOH OeryH
npoIéN NepBbIi Kpyr 3 MUHYTHI Ha3al. Haliaute ckopocTh epBOro OeryHa; €Clii H3BECTHO,
YTO OHA Ha 8 KM/4 MEHBIIIE CKOPOCTH BTOPOTO.

18. Buccexrpucs! yrios A u B ipu 60koBoii cropore AB Tpanenuu ABCD
nepecekarotcst B Touke F. Halimure AB, ecim AF = 24, BF = 32.

Bapuanr 4
Yacrs 1

1. Haiinure 3HaueHue BBIPAXKEHUSA
0,8

1+
=~ 2. Kakoe 13 JJaHHBIX 4KCe IPHHAJICKAT IPOMEXKyYTKY [7; 8]?

V7
2)V8

3)V48

456

3. Haiiyiure 3Hauenne Beipaxenus 8\6 « V2 « 2\31) 576

2) 24

3) 96

4) 2403

4. HaiinuTe HaubonbIuii KopeHb ypaBHeHHs X2 + 3X - 40 =0
5. VCTaHOBHUTE COOTBETCTBHE MEXKTY QYHKIMAMM U TpaduKaMH.

17



) y=13zx
Ny=23r—23

6. Jlana apudmeTuueckas nporpeccus (an), 114 KoTopoii a1 = -10, a16 = -
19.Haiinure pa3HOCTh IPOTPECCHUH.

7. HaiiguTe 3HaueHKE BBIPAKECHHUS

6 _ian/IX:-l,S

x 2x

8. Ykaxute pemenue HepaBeHcTBa 6x—3 (4x+1) >61)

(—1,5;+ )

2) (— o ;—1,5)

3) (— ©0;-0,5)

4) (-0,5;+ o)

9. B tpeyronsuuke ABC ussectno, uto AC = 58, BM — menuana, BM 9 =
37. Haitaure AM.

10. Ha okpyxmnoctu ¢ nenrpom O orMedeHsl Touku A u B Tak, uto 2AOB =80°. J[nmuna
MmeHblueit n1yru AB paBna 58. Haitnurte nuny 6onbieit fyru AB.

A

11. B paBroGenpennoii tpanenun ABCD touku M u N — cepeaunsl quaronaneit AC u
BD cootBercTBenno. Haiiaure niuny orpeska MN, eciim 11 BC

=10, AD = 16.
B C

M N
A D
Puc. 144

12. Ha xneruaroii 6ymare ¢ pazmepom kietku 1x1 ormeuens! Tpu Touku: A,B u C.
Haiinute paccrosiaue ot Touku A 1o npsimoit BC.
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13. Kakoe u3 cneayromux yTBepKaeHuil BEpHO?

1) V mo6oii Tpanenuu 60KOBbIE CTOPOHbI PABHBL.

2) Yepes 1100yr0 TOUKY, JIEHKAITyH0 BHE OKPY/KHOCTH, MOYKHO TIPOBECTH JIBE
KacaTeJIbHbIE K 3TON OKPYKHOCTH.

3) Inomans KBajgpaTa paBHA NPOM3BEACHHUIO €r0 IUArOHANEH.

14. B tabnuue npuBeseHs HOPMATUBEL 110 6ery Ha 60 M 11 ydammxcs 9Kiacca.
OrneHuTe pe3ynabTaT AeBOYKH, MPOOeKaBIICH Ty AuCcTaHINO 3a 9,35 C.

1) otmerka «5»

2) otmeTka «4»
3) ormerka «3»
4) HOPMAaTuB HEC BBINIOJIHCH

15. Usan IetpoBud oTKpbLI cUET B Ganke u mosoxui 200000 pyonei moal5%
ropoBsIx. Onpenenure cyMMy BKiIaa depes rog. OTBeT yKakuTe B pyOssx.

Yacts 2

16. Pemmre nepaBencTs -6 >
6. Pe eepeco(x+—z)2_—5_0
17. Ha skckypeuro B roposx CeBacTONOINb TOEXAIU yYaIIiecs: MIKOJbI B Kojudectse 101
YenoBeka Ha TpEX aBToOycax. MI3BeCTHO, UTO B MepBOM aBTOOYyceydamuxcs Obuto B 1,5 pasa
OosbliIe, YeM BO BTOPOM, U Ha 5 4elIOBEK MEHbIIIe, YeMB TpeTheM. Ha ckosbko yJammxcs
MeHbIIIe OBIII0 BO BTOPOM aBTOOyCE, UeM B TPEThEM?

18. Tocrpoiite rpaduk GyHKIMHU M ONPEIEITUTE, TIPU KAKMX 3HAYECHUSAX NIPAMAs y =
N He UMeeT ¢ TpaguKOM HH OJTHOW OOIIEH TOUKH.

Bapuant 5
Yacrts 1
1. Haiigure 3Hauenue BBIPAXKEHUSA
0,2
2
* 9 2. Ha KoOpAMHATHO#H TIPAMOil OTMEUEHBI YHCNA X, Y, U Z?
— —& & L
z y x
Kaxkas u3 pasHocteli X - y, y - Z, Z - X TIOJIOKUTEIbHA?
Dx-y
2)y-z
3)z-x
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4) HH OJHA U3 HUX

3. Kakoe u3 nannbix uncen V25 ; V250000; V2,5 HBHS@
MppanyoHaJIbHbIM?

1)v25

2)v250000

3)V2,5

4) BCce 3TH YHCIIa PAHOHATbHBI

4. Pemre ypaBHeHue 8x2—12x+4 =0

Ecnu ypaBHeHue umeer 6ojiee OJHOTO KOPHS, B OTBET 3alUIINTE MEHBIIUHHU3 KOPHEH.

5. YCTaHOBHTE COOTBETCTBUE MEXY TpadukaMu GpyHKIMI U POPMYIaMU,KOTOPHIE UX
3aJal0T.

A) ¥ B) ¥ B) ¥ 3
/
1 1 1
ol 1 X o/ 1 x ol 1 X
7
1)y =2z
Ny=x+2
3y =2
6. BeInucaHsl IepBble HECKOIBKO WIEHOB apU()METHYECKOH TIPOrpecchi:
-9;-5; -1; ...
Haiigure 91-it unen sToif mporpeccu.
7. HaiiguTe 3HaueHMe BhIpaXKeHus 50 a’—ab
a—b * 710p
8. YkaxuTe HEpaBEHCTBO, pellleHHe KOTOPOTO H300paKEHO Ha PUCYHKE
% - >
0 O
1) x2—-36 <0
2) Xx2+36 >0
3) x2-36 >0
4) x2+36 <0

9. JlBa kaTera MpAMOYTOJILHOTO TPEYTOIbHKKA paBHbI 16 u 4. Haiinute erommomamis.

10. Kacarenbnble B Toukax A u B k okpyHOCTH ¢ 1leHTpoM O MepecekaroTcs no
yraom 72°. Haligute yron ABO. OTBer naiite B rpanycax.

A

0

20



11. Muaronans npsmoyronsHuKa obpasyer yroa 70° ¢ oaHoit u3 ero cropon. Haitaure
OCTPBIN YroJ1 MeXAY TUAaroHaJsIMHU 3TOT0 MPsAMOYTrojibHUKA. OTBET JAalTEB Ipaaycax.

12. Ha kneruaroii Gymare ¢ pasmepoM KJIeTkH 1x1 u300paxkén Tpeyroisauk. Haiiaure

€ro miomanb.

13. Kakoe u3 cieayromux yTBepskIeHnii BepHo?

1) Ecnu Tpu yria ofHOTO TPeyroibHEKA PaBHBI COOTBETCTBEHHO TPEMYTIIAM
JPYroro TpeyrojbHUKa, TO TAKUE TPEYTrOJIbHUKU PaBHBI.

2) Bce quaMeTphl OKPY;KHOCTH PaBHbI MEKILY COBOIA.

3) Inomasap mapaaieaorpaMMa paBHa HOJOBUHE MPOU3BEICHHUS €T0
JMaroHaJeu.

14. Bce 6biToBBIE TOBaph! (2 MaYKU CTHPAILHOTO IOPOMIKA, 2 YIIAKOBKH CPEICTB
TUTHEHBI U 3 OaJJIOHYMKA apoMaTH3aTopa) MEHCHOHEP PHOOpETaeT BOJHOM U3 YKa3aHHbBIX
Mara3uHoB: «HucTtromsy», «Haiika» u «Duankay.

HeHLI " YCJIOBUS IPOJAKN YKa3aHbl HUKC.

Marasuubl  |Llena | nauku|llena 1 ynakosku|llena 1 6annonurka
nopouika YHCTALLEro cpej-|apomarH3atopa
cTBa
«Uucrtiona» |70 90 75
«Yaiika» 75 85 70
«®upanka» |80 85 75

B npodunbHbIX MarasuHax npenocrasisercs ckuaka. B «Hucrrone» — HacpencTBa TMrueHsl
3%, B «Yaiike» — Ha cTHpaJIbHBINA TOpoLIoK 5%, B «Duamke»
— Ha apoMaTHu3aTopbl 5%. YKaxXuTe MarasuH, rje CTOMMOCTh YKa3aHHOTO HabopaToBapoB
OyzaeT MUHUMAJbHOM.

1) «Uuctions»

2) «Yaiika»

3) «Duanka»

15. Inourans 3eMenb KPECTHAHCKOTO XO3AHCTBA, OTBEAEHHAS MO TTIOCAIKY
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CEIIbCKOXO03AUCTBEHHBIX KYIBTYP, COCTABISET 63 reKTapa u pacrpeaeicHaMex Iy
3epHOBBIMU U 0aX4eBBIMU KYJIbTypaMu B OTHOIIEHUU 4 : 5. CKOJIbKO FeKTapOB 3aHUMAIOT
OaxueBble KyJIbTYpbI?

n Yactp 2

16. Pemnte ypaBHenne = __9%3
3n+143n—-1
17. Motopnas joka poiwa mpoTus TedeHus peku 208 KM M BEpHYIIACH BITYHKT
OTIIpaBJICHMUS], 3aTPATUB Ha OOpATHBIN MyTh HA 5 YaCOB MEHBIIIE, YEM Ha MyTh MPOTHUB TEUCHHUS.
HaiinuTe ckOpoCTh JIOAKH B HETIOBUKHON BOJIC, €CIIM CKOPOCTh TCUSHUS PEKH paBHA 5 KM/4.

18. Touka H aBnseTcs 0OCHOBAHMEM BBICOTBI, IPOBEAEHHON M3 BEPLUIMHBI IIPIMOTO yIia

B tpeyronsuuka ABC k runorenyse AC. Haiinure AB, ecmn AH =7, AC = 28.
BapuanT 6
Yacts 1
1. Haiinure 3nauenue Boipakenns ( 0,43)2+ 0,0151 - 3
2. Kaxoe u3 CIIEYIOIIUX YKCeN 3aKII0YeHO Mexay ynciamu 17 i 16

15 13

1)1,2

2)1,3

3)14

4)1,5

3. Vkaxure HanGombIee u3 cemyromux gncen.1) V19

2) 47

3)15

4) 243 + 18

4. Pemmre ypaBHenne 5X +6 + (X - 3) = (5+ X) — 4

5. YcTaHOBHTE COOTBETCTBUE MEX Yy Tpadukamu GyHKIMI 1 GOPMyTaMU,KOTOPHIE UX
3a/1akoT.

.-':'LII .PJLI 5:| .“LP B:I % Fi
/|
A1 p [y 1
A [0 1 " o 1 K " o 1 "
N
)
7 % 5
1)y =2r +4
Ny=—2r—-4
By =—2r+4

6. I'eomerpuueckas nporpeccus (by) 3anana ycnopusmu: b1 = 4, bp + 1 =2bp,.

Haiinure b7y. 2_g1

=01
2aZ-18a "%

8. Pemmre nepasenctso 13(7-2x)—4x <1
1)[3;+ )

. Haiinute 3Ha4eHUE BBIpAXKEHUS ¢

22



2) (o0 ;73]

3) (3]

4) [-3;+ o)

9. B paBHOGEIPEHHOl TpaTIEMK CyMMa YIJIOB, PHIIEKAIIMX K OOJIBIIEMY
OCHOBaHUI0, paBHa 98°. Haliagute BEIMUMHY TYNOIO yria TpaneuuH.

10. B tpeyronsuuxe ABC usBectno, uro AC =8, BC = 15, yron C paBen90°.
Haiinure pagnyc onmrcaHHOM OKOJIO 3TOTO TPEYTOJIbHUKA OKPYKHOCTH.

11. OcnoBanus Tpaneuuu pasusl 17 u 19. Haiiaute Gonbliunii 13 0Tpe3KOB,HA KOTOPBIE
JIETIUT CPENHION0 JIMHUIO 3TOM Tpanenuu oJHa U3 €€ quaroHajie.

L 7N
A,

12. Ha kneruaroii Gymare ¢ pasmepoM KJIeTKH 1x1 n306paxén
IpsIMOYTOJIbHBIN TpeyroabHuK. Halinure anuny ero 0onbliero Karera.

- -

g

13. Kakue u3 cienyromux yreepkaeHuil BepHbI?

1) Jlnaronanu poMOa JIEJISAT €ro Ha YeThIPE PaBHBIX TPEYTrOJIbHUKA.
2) Tlnouas napasienorpaMMa paBHa IPOM3BEICHUIO €r0 JUaroHaneii.
3) Me}II/IaHa ACIIUT TPECYTr'OJIbHUK Ha BAa PAaBHOBCIUKHUX TPCYTr'OJIbHUKA.

14. Paccrosnue ot Ypana no Conuna passo 2871,2 MiH kM. B kakoMciyuae
3amucaHa 3Ta K€ BeJInyuHa?

1) 2,8712+109 kum
2) 2,8712-10gxm
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3) 2,8712¢107 xkm
4)2,8712+106 kM

15. Ha pucynke npezcrapieH rpaguk U3MeHEHHs TeMIIepaTyphbl Bo3ayxa ¢ 0
10 12 yacoB gus.

r e A TR - T T
- HH A W
15f-f - | P ANGE
| : i | |
10 { +- = 7
= -.‘-,A_L b e -f,/ ,___3\_._~f_ ——— e —1—
5 L
' .._L.__p.““_,v;_v_,,j.-;'- .:.-..vj l,i‘
' 2 3 4 5§ & 7 & 9 1011 12 v

VKaKuTe JJIMHY TPOMEXKYTKa (B yacax), Ha MPOTSHKCHUH KOTOPOTO
TEeMITEpaTypa BO3yXa Obljla MAaKCHMAIILHOM 3@ PACCMOTPEHHBIN IIEPUO/I.
Yacts 2
16. Pemute ypaBuenue (x—1) (x2+8x+16) = 6 (x+4).

17. Iepssie 300 kM aBTOMOOMIIBL €XaJ cO CKOPOCThIo 60 KM/4, cienyromue3 15 km co
ckopocTbio 90 km/4 1 mocnennue 120 km co ckopocThio 80 kM/4. HaliuTe cpeaHioro
CKOPOCTBH aBTOMOOMJISI Ha MPOTSHKEHUU BCETO ITYTH.

18. Tpeyronsuuk co ctoponamu AB = 15 u AC = 17 Buucan B okpyxHoCTb. HaiinuTe
pamuyc 3TOH OKPYKHOCTH, €CIIH KOCHHYC YIila MEXIy 3TUMU cTopoHamupaseH 45/51.

4. KOHTPOJIbHO-OIIEHOYHBIE MATEPUAJIBI JJIS1 U TOT'OBOM ATTECTAIIUU 11O

YYEBHOM JUCLUTLIUHE

3ananus AJs Tekyumero kourpoasiPa3znen 1. Aareopa

3agaHus I TeKyllero KOHTPoJs ycneBaemocTu Tema
1.1 Pa3BuTHe HOHATHSA O YHCIIE

Ilepeyenb BONpPOCOB 1JI1 YCTHOIO ONpoca:
1. Jaiite onpenenenne 0ObIKHOBEHHOM APOOH.

2. CpopmyiupyiiTe OCHOBHOE CBOWCTBO ApoOu. IIpu 0TBETE Ha BOPOC
UCIIOJIB3YUTE CIIPAaBOYHBIE MATEPUAIIBI

3. MOHO JI1 IPUMEHSATH K APOOHBIM YHCIIAM 3aKOHBI CIIOKEHHUS 1
YMHOXKEHUS HaTypaJIbHBIX Yucen?

4 Kaxwue uncna Ha3bIBalOTCA HaTypaitbHbIMU? [IpH 0TBETE Ha BOmpoc
WCITOJIB3YUTE CIIPaBOYHBIE MATEPUAIIBI

5.Kaxkue uncna Ha3bIBalOTCS MPPALMOHATBHBIMH M KaK 0003Ha4aeTcs
MHOX€ECTBO UPpallMOHAIbHBIX YHCEI?

6.Kakue BeuMCIIEHHS HA3bIBAIOTCA TIPUOIMKEHHBIMU? [IpUBEIUTE TIPUMEDHI
MCIIOJIb30BaHUs TPUOIMKEHHBIX BBHIUMCICHUN B cepe CBOeH 1eATenbHOCTh?

BueayauTopHasi caMocTosTe/IbHAast pagoTa:

[ToAroTOBUTHL COOOILIEHHUE C AOKIAA0M-IPE3EHTALEH [0 TeMaM:

1. MartemaTrka Kak METOJ] ¥ SI3bIK TI03HAHHS OKPY’KAIOIEr0 MUPA;
2 U3 ucropuu pobeii;

3. K10 13006pén HyIb;

4 CoBepILECHHBIE YUCIIA;
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Matemaruueckue 3HaHus B ipeBHEN Pycu (MeTposorus);

6. Hcropus cuéra;
1. Cnoxenue uncen @uOOHAUYH;
8. JlpeBHUE CIOCOOBI YMHOKEHHS;

Paborta B paGoueii Terpaau. Llenbie u panyoHaibHbIe YKCa.
JeiictBuTenpHble uncia. Bune norpemnoctei. [lpubmmkennsie Beruncienus. [lorpemnoctu
npuOmKkeHui. JleficTBUTeNbHAS 1 MHUMasl YaCTH KOMILUIEKCHOTrouKcna. JleficTBus ¢
KOMIUIEKCHBIMU YHCIIaMHU.

3amanue:
(muchbMeHHast TpoBepOoYHasi paboTa 110 BBHITOJIHEHUIO 3a/1aHUH C pa3BEPHYTHIMOTBETOM
Haiinute 3HaueHUE BBIPAXKEHUN:
1.(-2 = 3-160
2. a4 ? 1
(25-2,5): 7
3.(4322 - 5682):1000

4.4,6:3,9+1,74
12

524~ 17
7 21
Yy
* 5,8-5,3
7.2:0.04 + 34
8. (4~ 11 3
g =®)
3,5_35,5
2 -
645

10. 48 - 1110: 448

11. (512)3; 537

12.1,6 - 192 Ha4-10-2
(33

13, )
3-9
gll.32-2

14.

4.7
15.3,4-102 + 1,8 103
16.(2 —1,2)-5 _

7 6

7.7
17. ;,7_8'

3 11

18.0,21: -t
;7 15 &

19. (F— =) =

A

20. (—+ =) =

12 20 8

11 2

23:24
21. —

('rz\/?)
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22 3\/5+10 . 3—5—\/5
23 80'76 ] 640'12

o4 53V7-1. g1-7, 52471

25.4-72+6-72
HeﬁCTBHC HaJa KOMIUJICKCHBIMHA YHUCJIaMU:
1. (3 + 2i)2
1+i
2. 1—i
3.(5+2i)+ (3 —4i)
1+2i
4 213i
5.(1+ 2i)3
2i
6. 1+
7. (5 + 2i)(3 — 4i)
4+3i
8 5 2i
9.x24+25=0
10.x2 -2x+2=0
11.x2-2x+5=0
12.x4+4=0
3+i  3-i
133 it 35
—V/3+V/3i
1+i
1+i)(1-i)
(142i)2
V2
16'JZTS
17.m2 + n2
18. 4a2 + 9b2
19. 49a? + 25b2
200x2+4x+13 =0
21.x2—-6x+25=0
22.x1=1+i;x2=2—-1
23.x1=7+3i;x2=2-3i

14.

15.

2. (a+1+i)(la—1+iD)(a—1-i)(a+1-1i)

25. ((3i+4) +5)((3i—4) — 50)
26.(x+2+4+3D(x—2+3)Dx+D(x—1)
Haiinure ,Z[CﬁCTBI/ITCJ‘IBH%IC yycia X 'y, €CIu:
1.21-4i+4=3i— _+2y

X X

2.1+iDx+(A-dDy=3-1i
3.2+3D)x+2+3D(x+y)=7-8i
4. 2x — 3yi)(2x + 3yi) + xi =97 + 2i
Beruncnuth

L’ i3 1 ¢
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+1
17)
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2.(4+30) — 0(2)

3. (—3.50)(—4.50)

4. (1—-v3D)(3 +V6i)
5.(2 + 50)2(3 — i)

6. (1 + 20)%(1 — 2i)?
7.(2 + 33 — 20)

Tema 1.2. KopHu, cTeneHu u JJorapupmsl

3agaHus I TEKylLero KOHTPOJIsl yCIeBaeMOCTH
[Iepeuenb BOIIPOCOB 11711 YCTHOIO OITpoca
1.KakuM uncioM MoxeT ObITh OCHOBaHUE cTeneHu?2.Yro
3HAQYUT BO3BECTHU YHCIIO B N-YIO CTENEHb?
3.Yro takoe morapudm? [Ipu oTBeTe Ha BOMPOC HCIONB3YHTE CIPABOYHBIEMATEPHAIIBI
4 Kax Ha3bpIBacTCS Orepaius HaX 0K ICHUS JIOTapupMOB?
5.J1ms Bcex nu mokaszaresiei cBoiicTBa oquHakoBbl? [IpuBeauTe mpuMepsl.

BHeaynuTopHasi camocTosiTe/IbHasA padora:
[ToaroroBuTH COOOIICHUE C JOKIAIOM-TIPE3CHTALIUEH 110 TEMaM:

1. Crpanuibl ©cTopuu o Jorapudmax
2. CrapuHHbBIE MEPBI
3. Hudps! pa3HBIX HAPOIOB U SMOX

4, 006 Apxumene

Pabora B paGoueii TeTpaau. BrinoaHeHne OJMMITHAIHBIX 3a1aHUH, BBITIOJTHEHNE
MpakTHYeCKuX padot mo teMam: «[IpeoOpa3zoBaHue cTENEHHBIXBBIPAKEHHI,
«IIpeobpazoBanust anreOpanuecKrux BbIPAKEHUI»,
«[IpeobpazoBaHue pallMOHANIBHBIX, UPPAIIIOHATBHBIX, CTETICHHBIX BBHIPAXKEHUID,
«[Ipeobpa3oBaHue MoKka3aTeIbHBIX BeIpaXeHUi», «[IpeobpazoBanue
Jorapu(MUUECKUX BBIPAKCHHIN.

3agaHue:

MUChMEHHAs MPOBEPOYHask paboTa MO BHIOTHEHUIO 33aHHI C pa3BEepHYTHIMOTBETOM

Haiinure 3HaueHNE BBIpAKEHUN:

a) 10g128 — 10g1%7 0) log123 + logi24 B) 3210g3%
Haiinure obnacte onpenenenus GyHKIIAN:

x2—5x

_ 3y — x2 =
a)a=1log2 (4—3x—x2)06)y =1logl 4

9—x2

28



Hano: 1g2 = a;1g3 = b. Haiigute 1g24
Breraucnure:

Tema 1.3.0CHOBbI TPUTOHOMETPHUH

3agaHus /151 TEKYIIero KOHTPOJIS yCIeBaeMOCTH

Ilepeyennb BOpoCoOB /11 YCTHOT'O onpoca:

1.YTo Takoe uncioBas okpykHOCTh? 2.Ilepeunciure

MIPU3HAKU YHCIIOBON OKPYKHOCTH.

3.Kakas BennunHa MPUHUMAETCS 32 €MHHUILY U3MEPEHHS TIPH IPaTyCHOMU3MEPEHUH
YIJIOB?

4.Yto Takoe pamuan? [Ipu oTBeTe Ha BOIPOC UCIIOJIB3YHTE CIIPABOYHBIEMATEPHAIIBI

5.T1o xakuM (opMyiaM TIEPEBOIAT TPAAYCHYIO MEPY yIJla B PaJHaHHYI0 HHA000pOT?

BHeayauTopHasi camocTosiTeJibHasi padora: [1oAroToBUTH COOOIICHUE CIOKIIAIOM-
MIPE3CHTALUEH 110 TEMaM:

1. O npoucxo0XaeHUN TPUTOHOMETPUU

2. TeHb ¥ pokJIEHUE TAHTEHCA

3. Benukas tpuronomerpus

4, O npoucxX0XIeHUHN €JUHUL] U3MEPEHUS YIIIOB

Pabora B paGoueii TeTpaau. BrinonHeHne OJTUMITHATHBIX 3a1aHUI U BBITIOJTHEHUE
MPAKTUYECKUX paboT 1o TeMam: «Brlunciienne 3Ha4eHnii CHHyca U KOCUHYycay, «Beruucienue
3HAYEHUM TaHI€HCAa U KOTAHTeHCay, «PellIeHne 3a1a4 HAOCHOBHBIE TPUTOHOMETPUYECKUE
TOXIECTBAY.

3aganue:
IIMCBMCHHAsA HpOBGpO‘IHaﬂ pa60Ta I10 BBIITIOJIHCHHUIO SaI[aHI/If/'I C paBBepHYTI)IMOTBCTOM

1. HpI/IBeI[I/ITe K HAUMCHBIICMY 3HAUYCHUIO IMOJIOKUTCIIBHOTO ApTYMCHTA!

a) cos 123° 6) tg 256° B) sin T I=

2. TIpeobpa3syiiTe B POM3BEICHHUE:
a) cos 50° + co0s 20° 6) sin2a — sin 10a

3. Yopoctute sinatsinda
cos a+cos 3a

Tema 1.4.®yHKk1uM, HX CBOWCTBA U TPAQUKHU
3aganus 1J19 TeKylero KOHTPOJIs YCIeBaeMOCTH

Ilepeyenb BONPOCOB 1JI1 YCTHOI'O ONpoca:
1. aiire onpenenenne GyHKIMHM.

2. Yo HazwiBaeTcs 061acThio onpenenenus Gynkuun? [Ipu oTBeTe HaBOMpPOC
HCIIOJIb3YITE CIIpaBOYHbIE MaTEPHUAIIBI

3. UTo Ha3BIBAIOT HYIAMH (DYHKIHHA?
4. Ilepeuncaure criocoObl 3a1aHUs (PYHKIUH.

5. JlaiiTe onpeneneHue Bo3pacTaronieii (yObIBaromieii) GyHKITHH.
BHeayauTopHasi camocTosiTeIbHAsI padora:
[ToaroToBUTH COOOIIEHHE C TOKIA0M-TIPE3CHTALIUEH TI0 TEMaM:
Hukomnait BacunbeBua boromo6oB

Crpanuubl ucropun

MaremaTuueckasi CAMBOJIMKA

I'paduaeckoe pemienre ypaBHEeHN 1 HEPABEHCTB

abrwdE

CrnoxeHne rapMOHUYECKHX KOJeOaHMit
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Pabora B padoyeii TeTpaau. BeinojiHeHNe OTMMINAAHBIX 3aJaHUN UBBINIOJTHEHUE
MPaKTUYECKHX 3aJIaHui 110 Teme: «["padudeckoe pemeHne ypaBHEHU U HEPaBEHCTBY

3anaHue: TUChbMEHHasl MPoBepoUHas paboTa Mo BHIMOIHEHHIO 33JaHUI CPa3BEPHYTHIM
OTBETOM
3

1) Moctpouts rpadux pynxmuu: y=(x — 3)4 +2
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2) Haiiaute npousBOAHYIO 3a1aHHOM GyHKIUK: Y = 5 2 3
5T X

3) Hoctpouts rpahuk Q)yHKIZIl_HH: y=(x—3)4 +2

4) PemuTh ypaBHenue: x3 = 24 = x A

5) CocTaBuTh ypaBHEHHE KacaTeNbHOI K IPAMOi Y = X 5 B Touke X=1

Tema 1.5. Crenennble, noka3artejibHble, JorapupMudecKue u
TPUTOHOMeTpHYecKHe PyHKIUN

3ajganus 1Jis TEKYIIero KOHTPOJIsl yCIeBaeMOCTH
Ilepeyens BONpPoOCOB /IJIs1 YCTHOTO ONPOca:

1.Kakyro hyHKIMIO Ha3bIBAIOT IOKA3aTEIbHOMN?

2.Tlepeunciiure CBOMCTBA MMOKa3aTeIbHON GyHKIMK. [Ipy OTBETE HAa BOMPOC
UCIIOJIB3YITE CIIPaBOYHBIE MaTEpUAIbI

3. Kakyro G yHKIUIO Ha3bIBAIOT JOTapUPMUIECKOH?

4. Kakyto (pyHKIHIO HA3bIBAIOT CTEIIEHHON?
5. TlepeuncnuTe CBOMCTBA CTENEHHON (PYHKIMHM M CXEMAaTHYHO M300pasuTerpauk.

BHeayautopHas camocTosiTe/IbHasi padoTa:

[TonroToBUTh COOOIIEHUE C AOKIAIOM-IIPE3EHTALIMEN 10 TEMaM:

1.CpaBHeHUEe MaTeMaTUKH U (usocopuy;

2.Crpanuusl ucropuu; buorpadus H.W. JlobaueBckoro

Padora B paGoueii Terpaam:

BoinonHeHnue onMMNUAgHBIX 33JaHUNA U BBINOJIHEHUE NMPAKTUYECKUX 3aJaHUM [0 TeMe:
«IIpeobpazoBanus rpapukoB», «llocTpoeHne rpapukoB JorapuMUUYECKUX, MMOKA3aTEIbHBIX,
CTEMEHHBIX U TPUTOHOMETPUUECKUX (PYHKIIHII».

Tema 1.6. YpaBHeHHs M HEpaBeHCTBA
3anaHus 1/ TeKyLIero KOHTPOJIs yClieBaeMOCTH

Ilepeyennb BOpoCoOB I YCTHOT'O ONpoca:

1.Yt0 Ha3bIBAOT JTMHEHHBIM YPAaBHEHUEM C OJIHON MTEPEMEHHOMN?

2. Kakumu cBOMCTBA 00J1a1a10T JINHEWHBIE YPABHEHHS C OJHOM IIEPEMEHHOM?

3. ®opMyITbl KOPHEH KBAPATHOTO YpaBHEHUSI?

4. Yro Ha3bIBAIOT POPMYIION TUCKPHUMHUHAHTA?

5. YTo Ha3BIBAIOT JIMHEHHBIM HEPABEHCTBOM C OJIHOM MEPEeMEHHOMN?

BHeaynnTopHasi camocTosiTe1bHasA pabora:

[ToaroToBUTE COOOIIEHUE € AOKIIAIOM-TIPE3EHTAIEH IO TEMaM:

1.Crioco0s! perieHus ypaBHEHUH;

2.I'paduueckoe penieHre ypaBHEHUN 1 HEPABEHCTB;

3.MccnenoBanue ypaBHEHU U HEPABEHCTB ¢ mapameTrpom;Padora B

paboueii TeTpaam.

BrimonHeHne onMMnuaaHbIX 3aaHUi U BBITOJHEHHE MTPAKTHUYECKUX 3aJJaHUH 110
temam: «MccnenoBanue ypaBHEHUM 1 HEPABEHCTB C TapaMETPOM,
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«Pemienne ypaBHeHH U HEPABEHCTB U UX CUCTEM», «PellleHre HHTErpaioBy,
«Pemrenne NpakTUYECKUX 3a1a4 € UCIIOJIb30BAaHUEM MAaTEMATHYECKUX METOIOBPEILICHUS] YPaBHEHUH U
HEPaBEHCTB.

3aganue: NUCbMEHHAs MPOBEPOYHAs padoTa MO BIMOJIHEHHIO 33/IaHUI CPa3BEPHYTHIM
OTBETOM

Pemmre HepaBeHcTBa:
T 1

cos (x — < - _ -
( 4)— %

T

sin (x — > =
( 69_ 2

tgx > -1

1+ cos2x

0
2cosx+1

cos2 x + cos22x + cos23x + cosZ24x > 2

V5 + 9x — 2x2 (ctg2x + ctgx) < 0
Pemmure cucTemsr:
sinxsiny = 0,25
cosxsiny =0,75
tgxtgytgz =6

{tgx +tgy =5
x+y+z=m 5
Pemute ypaBHeHue 7% —3x+2_ 4
; 3%
CIINTEe HEPABCHCTBA D>
4
2

Pemnre ypaBaenue 4* — 3 - 4* — 4 = 0 Pemure
HepaBeHCTBa 4%~ 1 + 4% 4 4x+1 < 84Pemure
ypaBHeHHe 22+* — 22-%¥ = 15
Pewmnre cucreMsl ypaBHEHMIA:
3x5y =75
3ygx = 45
2x+ 3y =17
2x+2 _ 3y—1 =5
3*+ 3y =36
1
{ 3X—Y — _
3
Pemmre cuctemy HeEpaBeHCTB

4"—5-2;+4S0
{ 1x+ 1

1
(E) > T

[IpoBenenue HHCTPYKTaXa 1O TEXHUKE OE30MMaCHOCTH.

Paszngea 2. Hayaia MaTeMaTH4eCKOI0 aHAJIN3A
3aaHus AJ1s1 TEKYLIEero KOHTPOJIsA yCIeBaeMOCTH

IlepeyeHb BONMPOCOB /151 YCTHOTO ONpPOCa:
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1.TTousTre MPOU3BOIHOM (HYHKITHH.

2. Yro Takoe mpuparieHue?

3.I1paBuia BEIYKCIIEHHS TIPOU3BOIHBIX ?

4,910 Ha3BIBAIOT MPOM3BOAHON (GyHKIMU B Touke? IIpu OoTBETE Ha BOIPOC
UCIIOJIb3YITE CIIpaBOYHBIE MaTEPUAIbI

5.KakoBbI pu3nUeCKHil U TEOMETPHUCCKUIT CMBICIT IIPOU3BOIHON?

6. Kakyro onepanuio HasbiBaroT auddepenrmposannem? [Ipu oTBeTe HABOIPOC
UCIIOJIB3YITE CIIPaBOYHBIE MAaTEPUATIbI

7.Tlepeunciure npasuiaa u Gopmysbl quddepeHHpOBaAHMSL.

8. IlepeurciuTe MpU3HAKK BO3PACTaHMsI, YOBIBAHUS, KPUTEPUH HAXOKICHUATOUCK
AKCTpeMyMa (QyHKIUH.

9.TlousTre OMpeenéHHOTO HHTErpaia?

10.ITonsiTre HeonpeaenEHHOTO HHTETpaa’?

11. CaoiicTBa HeonpeIeNEHHOrO HHTErpasa’?
12. O6wsacuute popmyny Herorona-Jleiibuuma
13. CaoiicTBa onpeseaéHHOro uHTErpana’?

BueaynnTopHasi camocTosiTe/IbHas padora:
[ToaroToBUTE COOOIIEHHUE C JOKIIAAOM-TIPE3CHTALIMEH 10 TeMaM:
CaeneHus U3 NCTOPUU NIPOU3BOIHOM;
[IpuMeHeHne NPOU3BOAHOM B IPAKTUYECKOM IEATEIbHOCTH;
3aMeuaTeNIbHbIEC YHciia
HcTopust BOSHUKHOBEHUS HHTErpajia
[IpuMeHeHre UHTErpasioB B GU3UKE U MEXaHUKE

ok ownE

['eomeTprueckne NpuiI0KEHUS HHTETPAJIOB

Pabora B paGoueii TeTpaau.

Brmmonmaenne OJIMMITMaAHBIX SaI[aHI/Iﬁ M BBIIIOJIHCHUEC HpaKTI/ILICCKI/IXSa)IaHI/Iﬁ 110
temaM: «IloHsATHE O TPON3BOAHON DyHKIIMMY, «[IpUMephl NCIIOIB30BAHUS IPOU3BOTHON B
NpUKIAIHBIX 3a7auax» «llonsaTue nuddepennnana u ero NpUIOKEHUS

3amanue: (MMChMEHHAs MPOBEPOYHAs pabdoTa MO BBIMOJHEHUIO 3aJaHW CPa3BEPHYTHIM
OTBETOM )
Kakoii yroi ¢ monoxutTensHbIM HanpageHHeM HCH OX cocraBmsier
x

KacatesbHas K rpaduky ¢pynkuuu f(x) = — - —V)x+32
3+x 4

Haiinnre aGenucesl TOUEK, B KOTOPBIX KacarebHas K rpaguKy QYHKIHU Y =
V3 sin2x

Pemure:

1y =6x—2

2;)(] 10t o)

2R
2npux>1,5

Af (x) =

) () =1 —2npux<1,5

4) (—o0;)
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Tecruposanue (J11-8)

1. Onpenenennslii uaTErpan — 510

a) ¢yHKIWs, TepBas NPOHM3BOAHAS KOTOPOH paBHa naHHOW ¢yHKiuu. Eciam g(X)
sBIsIeTCsl Mpou3BogHOM oT f(x), To f(x)+k (rme k — mpom3BoibHO BBIOpaHHAsh KOHCTAHTA)
SIBJISICTCS] HEOIIPECIICHHBIM UHTETPAJIOM OT g(X).

0) aIIUTHBHBII MOHOTOHHBIH HOPMHPOBAHHBINA (DYHKIIMOHAJ, 3aJaHHBII HA MHO)KECTBE
nap, epBasi KOMIIOHEHTa KOTOPBIX €CTh MHTEerpupyeMas (pyHKIus uanudyHKIIMOHAT, a BTOpas —
00J1aCTh B MHOXECTBE 3a/1aHusl 3TON GyHKIMH (PyHKITMOHAIIA).

B) OTHOIIICHNE UCTHHHOTO 3HAYCHHUSI YMCIIa K MPUOITMKCHHOMYT)

BhIpa)keHue Bujaa a+h

2. BbIYUCIIUTD jd’i —4
x

a) arctgtx? + C 0) In(1+x2)+C B) In(1 + x2)
r)léarctgtx2 +C

3. Buibepute cBOICTBA IS ONPEIENEHHOr0 HHTErpaa:

a)f fOdx =0 6) % FGodx = 0
B) [, fDdx = 0 0 [ fodx =1
T

4. BeraucnuThb f4' 8_05 2xdx
a)% 0) 1§+ C B) E_S r)5
5. OyHKIUSA HEOIPEIEIEHHOTO HHTETPaIa:
a) [g(x)dx =f(x)+k. 6) [ cosxdx = sinx + C
B) (J f(x)dx)'= (F(x)+C)'=f(x) r) d(Jf(x)dx)= f(x)dx.
6. Berancnuts [ x sinxdx
a) cosx + sinx 0) —cos sin+C
B) —cosx +sinx + C 3 r)cosx +sinx +C
7. Boruncnuts F(x) = X —

3 1
a)6 0)8 13)4g r)8 3
8. Beuncnuts [ x2e*dx
a) 2 [ xexdx 6) [ x2ex — 2
B) [ x%2ex — [ xexdx r) [ x2ex — 2 [ xexdx

9. Heonpenenenuslii MHTErpa — 3107

a) GyHKIWs, TepBas NPOM3BOIHAS KOTOPOH paBHA maHHOW GyHKIMH. Eciu g(X)
sprsieTcss mpou3BoaHoi oT f(x), To f(x)+k (rme k — mpousBoIbHO BBHIOpaHHAS KOHCTAHTA)
SIBJISICTCS] HEOTIPEICIICHHBIM UHTETPAJIOM OT g(X).

0) cymMMa HCTHMHHOTO W TPHUOIMKEHHOTO 3HAUEHHsI YHCET B)

COBOKYITHOCTb BCEX NMEPBOOOPA3HBIX TaHHOW QYHKIIUU

I') CBOMCTBO BEJIMYHUH, COCTOSIIEE B TOM, UTO 3HaYCHHUE BEJIMYMHBI, COOTBETCTBYIOILIEE
1eJIOMY 00BEKTY, paBHO CyMMeE 3HA4eHHI BETUYMH, COOTBETCTBYIOIIMUX €0 YacTsAM MpHU JH0O0M

pa30ueHnn 00beKTa Ha YACTH.

10. Beruncnuts J; xdx

1+x
2 33
a) 10 6) 10 3 B) 5 r)
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http://ru.wikipedia.org/wiki/%D0%90%D0%B4%D0%B4%D0%B8%D1%82%D0%B8%D0%B2%D0%BD%D0%BE%D1%81%D1%82%D1%8C
http://ru.wikipedia.org/wiki/%D0%90%D0%B4%D0%B4%D0%B8%D1%82%D0%B8%D0%B2%D0%BD%D0%BE%D1%81%D1%82%D1%8C
http://ru.wikipedia.org/w/index.php?title=%D0%9D%D0%BE%D1%80%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%BD%D0%BE%D1%81%D1%82%D1%8C&action=edit&redlink=1
http://ru.wikipedia.org/w/index.php?title=%D0%9D%D0%BE%D1%80%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%BD%D0%BE%D1%81%D1%82%D1%8C&action=edit&redlink=1
http://ru.wikipedia.org/w/index.php?title=%D0%98%D0%BD%D1%82%D0%B5%D0%B3%D1%80%D0%B8%D1%80%D1%83%D0%B5%D0%BC%D0%BE%D1%81%D1%82%D1%8C&action=edit&redlink=1
http://ru.wikipedia.org/w/index.php?title=%D0%98%D0%BD%D1%82%D0%B5%D0%B3%D1%80%D0%B8%D1%80%D1%83%D0%B5%D0%BC%D0%BE%D1%81%D1%82%D1%8C&action=edit&redlink=1
http://ru.wikipedia.org/wiki/%D0%A4%D1%83%D0%BD%D0%BA%D1%86%D0%B8%D0%BE%D0%BD%D0%B0%D0%BB
http://ru.wikipedia.org/wiki/%D0%9F%D0%B5%D1%80%D0%B2%D0%BE%D0%BE%D0%B1%D1%80%D0%B0%D0%B7%D0%BD%D0%B0%D1%8F

Pasznes 3. KomOuHaTOpHUKA, CTATUCTHKA M TEOPUS BeposiTHOCTel.3aiaHusl
AJISl TEKYIIero KOHTPOJIS yCIeBaeMOCTH

Ilepeyennb BOpPoCOB JIs1 YCTHOI'O ONpoca:

1. CkobKO OCHOBHBIX TpaBUI KOMOMHATOPHKH CyIliecTByeT? IIpu oTBETE HABOMPOC
HCIOJb3yiiTe cipaBouHbIii MaTepuadi (JI3, JIS, JIS, M4, M7, 13, I15, T18)

2. KoMOHHATOPUKOM HA3bIBAIOT Pa3/ell MaTEMaTHKK, KOTOPBII H3ydaeT?

3. CKOJIBKO CyIIECTBYET MEPECTAHOBOK U3 IIECTH DJIEMEHTOB?

4. Kaxaoe pacrosiokeHue N 3JIEMEHTOB B OPEICIEHHOM MOPSIIKE
Ha3bIBaETCS?

5. MHO€eCTBO, COCTOSIIIEE U3 BCEX DIICMEHTOB, IPUHAIJIEKAIINX
MHO’KECTBY A M HE IPUHAIEKAINX MHOKECTBY B Ha3pIBatoT?

6.YT0 BBIAEISAIOT CPEAM CIyYaWHBIX COOBITHIA?

7.06bsacuuTe popmyiny baiieca?

8.Kakue coOBITHS Ha3bIBAIOTCS PABHOBO3MOKHBIMHE?

9. TeopeMsI CIIOKEHHS U YMHOKEHUS BEPOSITHOCTEN

10.Bunsr coObrTHin?

BueaynuTopHasi camocTosiTe/IbHasA padora:
[ToaroroBuThH COOOIICHUE C JOKIAIOM-TIPE3EHTALIUEH 110 TEMaM:

1. IIp¥MEeHEHNE CIIOKHBIX MIPOLEHTOB B SKOHOMHYECKHX PACUETax;
2. CocTaBuTh CBOIO TIcUxoMarpuity 1o I[udaropy;

3. DJIeMEHTBI MATEMATHYECKOM CTATHCTUKY;

4, Maremaruka-s3bIK JH000K HAYKH;

PaGora B paGoueii Terpaau.

Beinonnenue MIPAKTUYECKUX 3ajaHuii o TemaMm: «Cxembl  bepnymim
MOBTOPHBIX UCIBITAHHIT.

3aganue:

(mrchMeHHas IpoBepOoYHast padoTa 110 BHIMOIHEHHIO 3aJJaHUH C pa3BEPHYTHIMOTBETOM )

Berunciure:

1) B cnyuwaitHoM dKcriepuMeHTe GpOCaloT ABe MTpanbHble KocTH. Haiinure
BEPOATHOCTH TOTO, UTO B CYMME€ BBINIAAET § 0UKOB. Pe3ynpTaT OKpyrimure 10 COTHIX.

2) B ciryuaifHOM JKCTIepUMeHTe CHMMETPHYHYI0 MOHETY OPOCAIOT
4yeThIpexabl. Haaure BEpOATHOCTB TOTO, YTO OPEJI HE BBINAACT HU pasy.

3) UrpanbHblit KyOuK M0AGpaCHIBAIOT ABAK/bl. OMpeIeTnTe BEPOSTHOCTHTOTO, YTO
IIpH BYX OpOCKaXx BBINAAET pa3HOE KOJIMYECTBO OYKOB. Pe3ynbpTaT OKpyriauTe 10 COTHIX.

4) BoBa TOYHO IOMHHT, 4TO B (hOpMYyJIE A30THOH KHCIOTHI MoApsa uayT 6ykssl H, N,
O 1 4TO ecTh OIMH HW>)KHUM MHJIEKC — TO JIM JBOMKA, TO JIN TPOUKa.CKOJIIBKO NUMEETCS
BapHaHTOB, B KOTOPBIX HHJEKC CTOUT HE HA BTOPOM MeCTe?

5) CkonbKo pasHBIX THIIOB FaMeT MOKET JaTh THOPHI, TeTepO3UTOTHBIH 1103
HE3aBUCUMBIM IIPU3HAKaM?
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6) [epeuncnuTs Bee TpeX3HAUHBIE YHCIA, B 3AIIHCH KOTOPBIX BCTPEUAIOTCATONBKO
uudper 1 u 2.

7) Tpu apyra — Auton (A), Bopuc (B) u Buktop (B) — nprobpenu asabunera Ha
¢GyT60nbHBIH MaTd. CKOJIKO pa3IMYHBIX BAPHAHTOB MOCEHICHUs (hyTOOIHHOTO MaT4ya
JUTSL TPOUX JIpy3ei?

[TpoBeneHne MHCTPYKTAXKA MO TEXHUKE OC30MTaCHOCTH.

Pa3nen 4. 'eomerpusi
3agaHus AJ TEeKYIero KOHTPOJIsi yCneBaeMoCTH

Tema 4.1.I1psiMble ¥ NJIOCKOCTH B IIPOCTPAHCTBE

3agaHus AJ18 TEKyLIero KOHTPOJIs yCleBaeMoCTH

Ilepeyennb BOpoCoOB JIs1 YCTHOT'O ONpoca:

1. Kakue npsiMble B IPOCTPAHCTBE HA3BIBAIOTCS MapauIeIbHBIMU?

2.ChopMynupyiiTe IpU3HAK MAPAILICITBHOCTH MPSIMBIX.

3.YT0 3HAUMT: TpsIMast U IIOCKOCTH Mapauie/IbHbI?

4, ChopmynupyiiTe IpU3HAK MapaIeIbHOCTH MPSAMO# U T1ockocTH. IIpuoTseTe Ha
BOIIPOC HUCIIOJIb3YHTE CIPAaBOYHbIE MaTEPUAIIbI

5.Kakue mioCKOCTH Ha3bIBAIOTCSI TAPAIICTbHBIME?

BHeayauTopHasi camocTosiTe/IbHASA padoTa:

[ToaroroBuTh COOOIIEHUE C TOKIIAOM-TIpe3eHTaIel mo Temam: 1. KpaTkuii
0030p pa3BHUTHS TCOMETPHH;

2.EBxinyioBa reomerpus. [lepBas xeHumHa Poccun — npenoaBaTeIbruMHA31H;
3.BekTopHOe 3ajaHne NPSAMBIX M IUNIOCKOCTEN B IPOCTPAHCTBE;

4 ITapamienbHOe TPOCKTUPOBAHUE;

5.IIpocTpaHcTBEeHHBIE PUTYPHI;

Pabora B paGoueii TeTpaau.

Brimmonraenne onmuMnMagHbIX 3aaHuH no teme: «lIpsiMble U MIIOCKOCTH B
MIPOCTPAHCTBEY

3amanue

(mchMeHHas MpoBepoYHasi paboTa Mo BHIMOIHEHHIO 33JJaHHH C pa3BEpPHYTHIMOTBETOM )

1. Ha pucynke Touku M, N,Q u P — cepenunst otpeskos DB,DC,AC,AB.Haiimure
nepumetp ueTeipexyronbarka MNPQ, ectu AD=12cm, BC=14cMm

2. Tapannenorpammel ABCD u ABC1D1 nexar B pa3HbIX IIIOCKOCTSIX.
Jlokaxxute, uTo 4eThlpexyroibHuK, CDD1C1 TOXe mapaiiesorpaMmm.



b,

3. OTpe30k muHbI 1M nepeceKkaeT MI0CKOCTh, KOHIBI €T0 yaleHsl oT miockoctd Ha 0,5
M u Ha 0,3 M. Halinmure 1iiMHy MpoeKIuu OTpe3Ka Ha MII0CKOCTb.

. H

4. U3 xoHLoB oTpeska AB, mapaienbHOro mIOCKOCTH, IPOBeAeHbI neprenaukysp AC
u HakJioHHas BD, nepnenaukynsap AC u HakiionHas BD, nepniennukynspHas orpe3ky AB. Uemy
paBHa paccrossaue CD, ecnmu AB =a, AC =b, BD =¢?

5. Inockoctu a ¥ Q NepneHAUKYIAPHLL. B MIIOCKOCTH a B3siTa TOYKa A, pacCTOSHUE OT
KOTOPOM J10 MPsAIMOii ¢ ( TMHUS MepecedeHus iockocTei) paHo 0,5M. B miockoct Q
mpoBeJieHa nmpsiMasi b, mapasuienbHas IpSIMOH ¢ U OTCTOSIIAsIoT Hee Ha 1,2 m. Haitnure
paccTosiHUe OT TOYKH A J10 TIpsiMoii b.

6. PaccTostHus OT TOUKM A /10 BepIIMH KBajapaTa paBHbI a. Haiinure paccrosinue ot
TOYKH A JI0 TNTIOCKOCTH KBaJpaTa, €CIM CTOPOHA KBagpaTa paBHbI D.
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7. PaBuHOGexpenHslii Tpeyronsuuk ABC u ABD ¢ 06mumM ocHoBaHueM AB jexar B
Pa3IUYHBIX INIOCKOCTSX, YTOJI MEXAY KOTOpbIMU paBeH a. Halinure cos a

1) AB =24 cM, AC = 13 cMAD

=37 cMm, CD =35 cm

2) AB =32 cm, AC = 65 cMAD

=20cM, CD =63 cm

8. Uepes BepHIMHY OCTPOro YIiia MPsMOYTroIbHOro TpeyroiabsHuka ABC ¢ IpsMbiM
yriom C nipoBeaena npsamas AD, neprneHaukyispHas II0CKOCTh TpeyrojibHuKa. Haliqure
paccrosiaue ot Touku D 1o Bepua B u C, eciu AC =a,BC = b, AD=c¢

9. IokaxmuTe, 4TO €ciH JBE MIOCKOCTH, HEPECEKAIOIIUECS 110 MPSAMO a, IEPECEeKaroT a
110 MapaJlICJIbHBIM ITPAMBIM, TO IIPAMad a napajjiciibHa IIJIOCKOCTHA.

10. Yepes Bepmmny npsimoro yria C mpsaMoyroisHoro Tpeyronsauka ABCrposenena
IJTIOCKOCTD, TIapaJlIeNbHas TUIIOTERY3€e, Ha paccTosHuK 1 M oT Hee. [IpoeKnys KaTeToB Ha 3Ty
MJIOCKOCTh paBHBI 3 M U 5 M. Haliiute runorenysy.
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Tema 4.2. MHOTOTPAHHUKHT

3agaHus /151 TEKYIIero KOHTPOJIS yCcIeBaeMOCTH
Ilepeyennb BOpoCoOB JIs1 YCTHOT'O ONpoca:

1. Kakoii u3 MHOTOTPaHHUKOB HE HMEET LIEHTPa CUMMETPHHU?
2. CKOJIbKO IpaHell UMeeT TeTpasp?

3. CKOJIBKO BEpIIMH UMEET rexcadp?

4. U3 kakuX paBHOCTOPOHHUX (PUTYp COCTABIEH OKTadap?

5. CymMMa II0CKuX yIJIoB IPH KaXI0M BepIlMHe ukocasapa pasHa? [Ipuorsere Ha
BOIPOC UCIIOJIb3YHTE CIPABOYHBIE MATEPHAIIBI

BueayauTopHasi camocTosiTe/IbHAsI padora:

[ToaroToBUTH COOOIIEHUE C JOKIAOM-TIPE3EHTAIIUEH 110 TeMaM:
1.IlpaBuiibHBIC U TTOYIIPaBUIIbHBIE MHOTOTpAaHHUKH; 2. KoHn4eckue
CEUEHUS U X MIPUMEHEHHUE B TEXHUKE;

3.Tena IlmaTona;

[ToaroroBka 06 beMHBIX MOJIENe: «[IpaBUIbHBIE MHOTOTPAaHHUKHN Y,

[ToaroroBka npe3enranuii Ha Temy: «lIpencraBienne o npaBUIBHBIX
MHOTOTPaHHHUKaX (TETpa’ap, KyO, OKTadAp, JOACKAdAP U UKOCAIAP)».

Pabora B paGoueii Terpagu.

BrlnonHeHre OJUMITMAIHBIX 3aIaHUM U BBIIOJIHEHUE MPAKTUYECKUX 3aJaHUI 10 TeMaM:
«Ceuenune MHoOrorpaHHuka», «CHUMMETpUM B TPaBWIBHBIX MHOTOIpaHHHKax», «Teopema
Diinepar.

3amanue: (MMChMEHHAs MPOBEPOYHAs paboTa MO BBIMOJHEHUIO 3aJaHHA CPa3BEPHYTHIM
OTBETOM)

1. Haiinure miomaas HOBEPXHOCTH MHOTOTPAHHUKA, H300PaKEHHOI0 HAPUCYHKE
(Bce IByrpaHHbBIE YIJIbI MHOTOTPAHHUKA MPSIMBIC)

2. Haiinure niuomaas MHOTOrpaHHHKA, H300pakeHHOTO Ha PUCYHKE (BCe
JIByTpaHHbIE YIJIbI MHOTOTPAHHUKA NIPSIMBIE)
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3. HaiiauTe 06beM MHOTOTPaHHHKA, H300Pa)KEHHOTO HA PUCYHKE (BCE
JIByTpaHHbIE YIJIbI MHOIOTPAHHUKA MIPSMBIE)

3

4. Haiimure miomaas HOBEPXHOCTH MHOTOTPAHHHUKA, H300PaKEHHOIO HAPHCYHKE
(Bce IByrpaHHbIE YIJIbI MHOTOTPAHHUKA MPSMBIE)
5

Tema 4.3. Tesia 1 moBepxXHOCTH BpaleHust 3alaHus JAJ1s1
TeKYIIero KOHTPOJIA YCIeBaeMOCTH

ITepeyens BONPOCOB /IJIst yCTHOI'O ONIpoca:

1. Kakune ocHoBHBIC TeTa BpalCHUA CYIJ_ICCTBYIOT? HpI/I OTBCTC HaA BOIIPOC
HCHOJ’IB3y1>iTC CIIPpaBOYHBIC MATCPUAJIbL

2. OKOJIO BCAKOM JIM 4ETHIPEXYTONBHOM MPH3MBI MOKHO OIHCATH IHJIUHIDP?

pasa? 3. Kak u3MeHnTCS IIOBEPXHOCTH LIAPa, €CJIH €r0 PajnuyC YBEIUYUTh B TPH
4.Cxonbko cdep MOKHO IIPOBECTH Yepe3 OKPYKHOCTh U TOUKY, HE
JIeXKaIyIo Ha Her?
5. Yro naseiBaeTcs BhIcOTO tmmuHapa? Ilpu oTBeTe Ha BOIpOC
UCIIONIB3YUTE CIIPaBOYHBIE MATEPUATIBI
BHeaynuTopHasi camocTosiTe/IbHAsA padora:
[ToaroToBUTH COOOIIEHUE C TOKIIAOM-TIPE3EHTAIIMEH 110 TEMaM:
1.KoHnueckre ceueHus: U uX MPUMEHEHHUE B TEXHUKE;
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PabGora B paboueii TeTpaau no reMam: Pemenre omuMnuagHbixX 3aa4 MOTEMaM:
«Iwmaaap u xonyc. Yceuennslit konyc. Ceuennst. [llap u cdepa, ux ceuenus.»

Tema 4.4. U3MepeHusi B reoMeTpun
3agaHus A1 TeKyLero KOHTPOJIsi ycleBaeMoCTH

Ilepeyenb BONPOCOB 1JI1 YCTHOIO OIpoca:

1.TTonstre 06BEMa?

2. ®opMyIIbl HAXOXKIEHHS 00bEMA TPU3MBbI U IIHIHHIPA.

3.Briunciienne 00béMa Tea 1o MIOIIASM €ro MapauieibHbIx ceueHnii.4.06bEM
IIPaMHIbI U KOHYCA.

5. ®opmynsl 00bEMa mapa.

BueaynnTopHasi camocTosiTe/IbHasA padora:

IToaroToBUTh COOOIIEHHUE € AOKIAIOM-IIpE3EHTalMeN o TemaM: 1

Maremaruku B Poccuu;

2.MHororpaHHUKH

3ananue (MUCbMEHHAs TPOBEPOYHasi padoTa MO BBIOJHCHHUIO 3a/IaHUH CPA3BEPHYTHIM
OTBETOM )

1. Haiinure kBagpaT paccTosiHUS Mexay BepumHamu D u C2
MHOTOTPaHHHKA, N300paXCHHOT'O Ha pUCYHKE. Bee IBYTrpaHHbIC YIiTbl
MHOTOTPaHHHKA MPSAMBIE.

]

A

2. Haiimure yron CAD2 MHOrOrpaHHMKa, 1300pa’keHHOro Ha pucyHke. Bee
JByIpaHHBIE YTIIBI MHOTOTpaHHHKA MpsiMble. OTBET JaiiTe B rpamycax.

3. Haiinure niomaas 60KOBOI MOBEPXHOCTH TPAaBUIILHOM IIECTUYTOIBLHOMNIIPH3MBI,
CTOpPOHa OCHOBaHMsI KOTOPO# paBHa 5, a BeicoTa — 10.
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4. B npasunsHoii mectuyronsHoii npusme ABCDEFA1B1C1D1E1F1 Beepebpa
paBHbl 1. HalinuTe paccrosiHue mex 1y Toukamu B u E.

B Gy
| | )
A4, | |
Al Bl
| |
| |
| re
- ~
- N D
A N
F E

5. Bo CKOJIBKO pa3 yBEJIMYUTCS MUIOMIA/b OBEPXHOCTH IIMPAMHJIBI, €CJIU Beeee pedpa
YBEJIUYUTH B 2 paza?

6. B npaBunbHoil TpeyrombHoii mmpamuae SABC R — cepenuna pedpa BC, S —

BepmmHa. M3BectHO, uto AB = 1, a SR = 2. Haitnure tutomniaie 60KOBO¥ 1MO- BEPXHOCTH.
S

A B

R
C
O6mwem konyca paseH 20. Uepes cepeJMHY BBICOTHI TapauIeIbHO OCHOBAHUIO KOHYCA

IIPOBEJEHO CEYEHHE, KOTOPOE SABISETCSI OCHOBAHMEM MEHBILIErO KOHYCa C TOH K€
BepiHOM. Haiinute 06beM MeHbIIero Konyca.
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[Tnomans [ToBepxuoctu paBusl 32 cM. Haiiaure mmomaas 60JIbIIOT0 KpyTa.

Bo cKobKO pa3 yBEIUUHUTCS IUIONIA/(b TOBEPXHOCTH 1Iapa, €ClIU paauycuiapa
YBEIMYUTH B 3 paza?

Bo ckoibKo pa3 yMEHbIIMTCS 00BEM I1apa, €CIH €ro pajnyc YMEHbUIUTD B 3
paza?

Pagmyce! Tpex mapoB pasHel 1,6 u 8. Haiinute paguyc mapa, o0bem
KOTOPOT'0 paBeH CyMMe UX 00BEMOB.

B xy0 ¢ pebpom 21 Brimcan map. Haiigure o0beM 3TOT0 1I1apa, AeIeHHBIH

| T
\M__L__--‘/

I
H
I
I
I

S

aHo:
AJTAHIP

E
Vuununapa= 247
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R=2 cm
Havitn: H

Tema 4.5. KoopauHaTbI 1 BEKTOPBI
3aganus 1J19 TeKylero KOHTPOJIs YCIeBaeMOCTH

Ilepeyenb BONPOCOB 1JI1 YCTHOI'O ONpoca:

1. Yro naseisarot 6asucom? [Ipu 0TBETE HAa BONPOC UCHOIIB3YHTE CIPABOYHBIEMATEPUAIBI
2. YTo Ha3bIBAIOT KOOPAMHATAMM BEKTOpA B IIPOCTPAHCTBE?

3. Uto Taxoe paguyc — BeKTop?

4. Yemy paBHO CKaIsAPHOE IPOU3BENACHUE BEKTOPOB?

5. Kak pacnosnoxena TOYKAa  OTHOCUTEJIBHO IIPSIMOYTOJIbHOM CUCTEMBI
KOOpJIMHAT, €CJIM OJIHA € KOOp/IMHATa paBHA HYJ0?

BueayauTopHasi camocTosiTe/ibHasi padora:
[ToaroToBuThH COOOIIEHUE C TOKIIAOM-TIpe3eHTaIel mo Temam: 1.13
HCTOPUU BEKTOPOB;

2.1yt popMrpoBaHUs MATEMAaTUYECKON HAYKH.

PaGora B paboueii TeTpaau

BblimosiHeHHE OMMMITHAIHBIX 3aaHuii 110 TeMe: «IIoHsTHEe BEeKTOpa B IPOCTPAHCTBEY,
«[IpsiMmoyroiibHast cucTeMa KoopAuHaT», «IIpoeKIns BEKTOpa HA0Ch» M BHIIOJIHEHHE
NpaKTHYECKHUX paboT 1Mo TemaM: «BekTopHoe 3aaHne NpsIMbIX M TNIOCKOCTEH B
IPOCTPAHCTBEY;

3aganue: (MUCbMEHHAs MPOBEPOYHAs paboTa MO BBIMOJHEHHIO 3aJaHUi CPa3BEPHYTHIM
OTBETOM )

Pemmre:

Hanwr Bektopbl a{5;-1; 1}, b{-2; 1; 0}, c{0; 0,2; 0} u d{-1/3; 2 2/5;-1/7}. Haiigure
KOOpJMHATHI BEKTOPOB: a) a-b; 0) b-a; B) d-a; r) a-b + ¢; n) a-b-c; e) 2a; x)-6¢; 3) 0,2b.

Hanst Touku A(2;-3; 0), B(7;-12; 18) u C(-8; 0; 5). 3anummure KOOpAUHATHIBEKTOPOB
OA, OB u OC, ecnmi Touka O-Havaymo KOOpIUHAT.

Haiizire mmiast BekTopos: a {5;-1; 7}, b{ 2V3;-6; 1}, c=i + j + k, d=-2k,m=i-2].

44



A D

Ha pucynke ABCD — kBaipat. YKakuTe HOMepa BEpHBIX YTBEPIKICHUH.

1) AD + D€ = 4€ 5) 4B = D€
2) 4D +De = DB 6)AB = Bt
3) DAt +DE =4 7)4AC = DB
4) D& + D€ = DB 8) |[AC| + |DB|

Juaronanu pom6a ABCD niepecekaroTcs B Touke M.

1) Boipasurte BexTop AMuepes BCKTOpBIZ»BI/I%
2) Haitzure AC, ecnm A(3;1), C(-1;4)
3) Haust Touku A (3;1), B (-1,4), C (2;-1)

Haiinure koopauHATBI KOOPAUHATHI U JJIMHY BEKTOpa m=3AC- 4BD

(v} 3 > — 7 —
Haiitu ckanspHOE NPOM3BENIEHUE BEKTOPOB (b U b, ecnu |@|=2, |b’|=5, <(
- 2 3
@& b)= _

6

Hansl Touku A(—4; 6; -3), B(7; -3; 5), C(-5; —4; 0), D(3; 0; -5).
Haiitu:

1) paccrosuue Mexay Toukamu B u A
2) KoOpaMHATHI cepeauHbl P otpeska CB

[TpumepHbIe TeMBbI pedepaToB, AOKIAA0B, MPE3CHTAINM, HAMPABICHHBIX HAMOATOTOBKY
oOyyJaronuxcs kK 0yaymen npodeccuoHaIbHON NeATeTbHOCTH:

. N-mepHbIe MUDBL.

. Cummerpus Te.

. MeToauky MaTeMaTUKH B PEIIEHUH SKOHOMUYECKUX 3a]1a4.
. MaTtemaruka B TBOpUECTBE.

1
2
3
4
5.
6
7
8
9

TBOp‘{CCTBO B MaTCMAaTHUKCE.

. Meroapl peleHns JKOHOMUYECKUX 3a/1a4.

. Cpennue 3HaUEHUS U UX IPUMEHEHHUE B CTATUCTHUKE.
. Maremartuka B Moelt mpodeccruoHanbHoi chepe.

. 30J10TO€ CEYECHHE.

10.3na4yenne MaTeMaTUKHU B OPUCTIPYICHIIHH.

11. 3agaun kOMOMHATOPUKHN B MOEH MPOQECCuH.

12 3ameuaTebHbIe MATEMaTHYECKHE KPHUBBLIC: PO3bI U CITUPAJIH.
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1.2 3apanus a1 NpoMeKyTOUHOI aTTecTANMH (IK3aMEH)

IIpodunibHbIi YPOBEHD
Bapmuanr 1

1
2p21%
n3 1BBI‘II/ICJ'II/ITC (a npu a=7, b=2.

aZb

in 750 + sin 450
113 %BI‘II/ICJ‘II/ITC st sir_li_ 2%%6

II33Typucruyeckas Qupma OpraHu3yeT OJHOJHEBHBIE TYPUCTUYECKUE aBTOOYCHBIE
skcKypcur. CTOMMOCTh AKCKYpCHM JJIsi OJHOTO 4esoBeka coctaBisier 800 pyoOmeit. I'pynmam
IIPEIOCTABIISAIOTCA CKUJKU: Ipynne oT 3-X 10 8 yenoBek — 5%, rpymnmne 6osaee § uenosek 12 %.
Brrancnute, CKOIbKO 3arIaTUT rpymnna 13 11 yenosexk.

1134 Pemwte ypaBHEHUE: *72x—1 + 23x=3

I135 CocraBbTe ypaBHEHUE KacaTesbHOM K rpaduky GpyHkuuu y= 2 -

TOouke Xg = 1.

1136 Haiigure Hanbospiiee 1 HAUMEHbIIIee 3HAYCHNUS QYHKIUN Y = 2x% - 3%
—12x + 1 na orpeske [4; 5]

137 Haiigute nnomans tpeyroasHuka ABC, ecoiu BC= 3 cm, AB=18\2 cM, a yroi B
paBeH 45°,

I138BbicoTa rpaHu NpaBUIBHOW YETHIPEXYTOJbHOW NMUpaMHIbl paBHA 4 CM, a GOKOBBIE
pebpa — 5 cm. Haitaure miomiaie 60KOBOM MOBEPXHOCTH MUPAMUJIBI.

II39Cpeau >K3aMeHaMOHHBIX OMJIETOB 5 OMIIETOB COMEPKAT 3aJa49M 110 TPUTOHOMETPHH,
a Tpu Ouera 3agadyd MO crepeoMeTpuu. buier BbIOMpaeTcss ciaydailHeIM oOpazoMm. Haiigure
BEPOSITHOCTH TOT'0, YTO Oy/JeT BEIOpaH OMIIET, CoJleprKalllii 3a/1a4y 110 CTEPEOMETPHH.

310 Peumre HepaBeHcTBO: (2x-3)V3x2 — 5% — 2> 0

Bapuant 2

3
3 2 =
31 Beruuciure 92—+ 273 — ( 1_16) K

in 700 + sin 200
113 %quncm/ne St co-; %%102

II33Typuctryeckas ¢upma OpPraHM3yeT JBYXIHEBHBIE TYPUCTUYECKHE aBTOOYCHBIE
aKcKypcur. CTOMMOCTh SKCKYPCHU UI OJHOTO uenoBeka cocraBisier 1200 pyoOneit. ['pynmam
MPEIOCTABISAIOTCA CKUIKU: Tpyrie oT 5 10 10 yenoBexk — 3

%, rpymre 6osee 10 yenoBek 9 %. Beiuucnure, CKOJIbKO 3aljIaTUT rpymnmna u3 14 yenosexk.
II3 Pemmure ypaBHeHHE: 5% — 1 x—1=4

4 i
®

I135 CocraBbTe ypaBHEHHE KacaTelnbHOU K rpaduky QyHKIMH y=X - 3X% BTOYKE C
abcrccoi xg = 2

I136 Haiinute Hambounblliee W HaMMEHbIEE 3HAYCHHS (YHKIUH y = 2x% —15x%+24x+3 Ha
orpeske [2;3]
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1137 Haitnute momans tpeyroasauka ABC, ecnu AB=68 cM, AC= 4 cm,yron A pasen
60°

I138 BeicoTa mpaBWIBHOM YETHIPEXYTOJbHOM MUpaMHIbl paBHA 9cmu
o0Opazyer ¢ O0KOBBIM PeOpOM yroJi 45°. Haiinure oGbeM MMUPAMU/IBI.

II139Ha yyactue B Onummnuaze o MaTeMaTHKE I10/1ajli 3aBKH: 6 CTY/I€HTOB,KOTOpHIE ydaTcs
Ha «XOpOIIO» U «OTJIMYHO» U JIBa CTYACHTA, KOTOPbIE y4aTcs Ha
«OTIU4HO». Haliiure BepOsSTHOCTH TOTO, UTO OYAET BBHIOPAH «CTYJACHT-OTIUYHUKY,ECIIH BEIOOP
MIPOU3BENICH CIIY4aliHbIM 00pa3oM.

I310PemuTe HepaBeHCTBO: (4x - X2 — 3)v/5x — 8< 0.
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