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KoHTponbHO-01IeHOYHBIE CpelcTBAa 1O  00IIe00pa30BaTEIbHOM U CIUIIIIMHE
OVII1.07 «Mamemamuxay pa3padbotanbl Ha ocHOBe DeepaabHOT0 roCyIapCTBEHHOTO 00-
pazoBaTeNBpHOIO CTaHAapTa cpeaHero odmero odpasoanus (nanee - PI'OC COO), Dene-
paBHOrO T'OCYAAPCTBEHHOTO 00pa30oBaTEIbHOIO CTaHJapTa CpeAHero npodeccruoHalb-
Horo oOpazoBanus (manee - ®I'OC CIIO) nmo cnenmanbrocTH 09.02.11 Pazpabotka u
yIpaBjeHHe MPOrpaMMHBIM o0ecrieueHreM. KOMIIeKT KOHTPOJIbHO-01IEHOYHBIX CPE/ICTB
MIpeIHA3HAYCH I OTPEICICHHS KaueCTBAa OCBOCHUS 00yJaIOMMMUCS yIeOHOTO MaTepH-
aJia, sIBJISIETCS YacThI0 MPOrpPaMMBbl MOATOTOBKH crienuanuctoB cpeaHero 3seHa (IIIICC3)
B 1I€JIOM U Y4€OHO-METOIMYECKOTO KOMILIEKCa IUCIIUTLIUHBI.
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1 HACHOPT KOHTPOJIBHO-OHEHOYHbBIX CPEIACTB

1.1 ObnacTh npuMeHeHust

KOHTpONIbHO-0IIEHOUHBIE CPEACTBA MpPeAHA3HAYCHBI I KOHTPOJIS M OIEeHKH 00pa3oBa-
TEIBHBIX TOCTHKEHUI 00yJarONMXCsl, OCBAMBAIOIINX MIPOrpaMMy 00ITIe00pa30BaTEIbHOM AU CITH-
wHbl OVII.07 «Mamemamuxay.

KOHTpOoNIBHO-0II€HOUHBIE CPEICTBA BKIIFOUAIOT KOHTPOJILHBIE MaTepUANIbI TSl TPOBEACHHS
TEKYIIEr0 KOHTPOJIS U TPOMEXYTOUHON aTTeCTallUH.

1.2 Pe3yabTaThl 0CBOCHHUS 00111€00pPa30BATEIbHOM JMCHUIIMHBI

B pesynbraTte ocBoeHUs 00111e00pa30BaTEIBPHON T CIUIIITNHBI 00YUYarOIIUICS TODKEH J10-
CTHYb CIIEIYIOIINX PE3YIbTATOB:

Koa u HaumeHnoBaHue
¢dopMupyeMbIX KOM-
NMeTeH i

IInanupyemble pe3yabTaTbl OCBOEHM I AUCHUIJIMHBI

O6mue

I[I/ICIII/IHJIHHaprle

OK 02.Hcnonb3o-
BaTb COBPEMEHHBIE
cpencTBa MOWCKa,
aHaIu3a ¥ HHTEp-
mpeTauy HHHop-
Manuu 1 uHdopMa-
IIMOHHBIE TEXHOJIO-
THH JJIS BBITIOJHE-
HUS 3a7a4 mpodec-
CHOHAJIBHO Jes-
TEITBHOCTH

B o0nacTy IeHHOCTH HAYYHOTO MTO3HAHHUS
c(hOpMHPOBaHHOCTH MUPOBO33PEHUS, CO-
OTBETCTBYIOLIETO COBPEMCHHOMY
YPOBHIO pa3BUTHS HAYKH U OOIIECTBEH-
HOW TIPaKTHKH, OCHOBAaHHOTO Ha JHa-
Jore  KyJNbTyp,  CHOCOOCTBYIOIIETO
OCO3HAaHHIO CBOETO MECTa B IIOJIH-
KyJIBTYPHOM MHpE;
COBEpPIIICHCTBOBAHME S3BIKOBOM W YHTA-
TeIBCKOH KyJIBTYpPHI KaK CPEJCTBA B3aH-
MOJIEHCTBHS MEXIY JTIOABMH U TO3HA HAS
MHpa;
OCO3HAHUE LICHHOCTU HaY4YHOU JesATeNb-
HOCTH, TOTOBHOCTh MW OCYIIECTBIISTH
IMPOEKTHYI0 HCCIEA0BATENBCKYIO Jes-
TEJIBHOCTh UH/MBULyaJIbHO U B IPYIIIE.
OBnasieHNe YHUBEPCAJBHBIMH Y4eOHBIMA
MI03HABATEIbHBIMU ACHCTBUSIMU:
B) paborTa ¢ mH(pOpMAIHEH:
- BJIaJIeTh Ha BBIKA MU T10JIY YeHUsI HHPOP-
Ma i1 U3 HICTOYHHUKOB Pa3HBIX THIIOB, Ca-
MOCTOSITENIBHO OCYIIECTBIATh IOUCK,
aHAJIN3, CHCTEMa TH3a LU0 U HUHTEpIIpeTa -
M0 MHGOPMAIMKU Pa3INYHBIX BHIOB M
(dhopM mpeacTaBlIeHUS;
CO3JaBaTh TEKCTHI B Pa3IMYHBIX Gopma-
Tax ¢ y4eToM Ha3HauyeHHs HHHOpMA UK
U LIEJIEeBOH ayIUTOPHH, BEIOHpas ONTH-
MaJbHy10 GOpMy NpeacTaBICHHS U BU3Y-
aJn3alyy;
OLICHMBATh JIOCTOBEPHOCTH, JIETHTHM-
HOCTh MH(pOPMaLHUH, €€ COOTBETCTBHE
IPaBOBBIM MOpPaJbHO- 3THYECKUM HOP-
Mam;
UCIIONIB30BATh CPEACTBa MH(POPMAHOH-
HBIX I KOMMYHHUKAIIMOHHBIX TE€XHOJIOTHH
B PEIICHHH KOTHUTHMBHBIX, KOMMYHHKA-
THUBHBIX ¥ OpTa HU3aIHOHHBIX 3a]1a4 C CO-
OnmroneHreM TpeOOBaHMIT IPTOHOMUKH,
TEXHHUKH 0€3011a CHOCTH, THTHEHBI, pecyp-

COC6epC)KCHI/IH, IIPAaBOBLIX OTHYCCKUX

— BIaJeTh METOJAMH J0Ka3aTEIbCTB,
aJTOPUTMAaMHU pEIleHHs 3ahay; yMe-
HHe (opMyJIMpOBaTH ONpEelIeHHUs,
aKCHOMBI U TEOPEMBI, IPUMEHATH HX,
HNPOBOJNTH JA0OKa3aTeIbHBIE PACCYXK-
JICHUS B XOJIe PEeIICHHs 3aa9;

— YMETbh OTIepUPOBATH HOHATHAMH: CTE-
NIeHb YHUCIia, JJorapudM gucna; yMme-
HHE BBINIOJTHATH BEIYUCIICHUC 3HAYe-
HUH ¥ TpeoOpa3oBaHUs BEIpaKCHUH
CO CTETEHSAMH U JoTapudMaMu, Ipe-
oOpa3oBaHUs  JAPOOHO-paIUOHAIE-
HBIX BbIPa KECHUM;

— YMETh ONepHPOBATH MOHATHAMH: pPa-
[IIOHAJIbHBIE, HpPalHOHATIBHEIE, 110~
Ka3aTeIbHbIe, CTEIICHHBIE, JoTapHd-
MHYECKHE, TPUTOHOMETPHUUECKHUE
ypaBHEHHS U HEPaBEHCTBA, UX CHU-
CTEMBEI,

— YMEThb ONEPHPOBATH IOHATHAMHU:
(¢yHKIMA, HenpepsIBHAS (hyHKIHS,
HIpOU3BOJIHA A, IEPBOOOPA3HAs, ompe-
JICJICHHBI MHTErpall; yMEHHE HaXo-
JOUTh TPOU3BOJHBIC 3IEMEHTAa PHBIX
(yHKIMHA, WUCTONB3Yys CIPaBOYHBIC
MaTepHabl; UCCIEA0BaTh B IPOCTeil-
MUX ClIydasix GyHKIUH Ha MOHOTOH-
HOCTb, HAXOIWUTh HAHOONbBIIME U
HaUMEHbIINE 3HAa4YeHUS (yHKIUH;
CTPOUTH rpa PUKN MHOTOUJIEHOB C HC-
NOJIb30BaHUEM allapaTa MaTeMaTu-
YEeCKOTO aHaJIN3a; IPUMEHSTh IPOU3-
BOJIHYIO IIPH PEILIEHUH 3a/1a4 Ha JIBU-
JKEHUE; peIlaTh NPaKTUKO- OPUEHTH-
pOBaHHBIE 3a7jaUn Ha
HaHuOOIbIINE U HAUMEHBIINE 3Haue-
HUSI, HA HaXO0KJCHHE Iy TH, CKOPOCTH
1 YCKOPEHHUS;

— YMETh OTIepHPOBATH IIOHATHIMH: pa-
[IMOHAaNbHAsT (yHKIUS, ITTOKa3aTelb-
Hast QyHKOUS, cTelneHHas (yHKIHS,




HOPM, HOpM HH(POPMAIIOHHON Oe3omac-
HOCTH;

- BJAJETh HABBIKAMH paclO3HABaHMS U
3amuTel WHGOpPMAINH, HH(GOpMaIHUOH-
HO¥ 6€3011a CHOCTH JTHYHOCTH.

norapudmudeckas QyHKIHS, TPUTO-
HOMETpHIeCKHe (yHKINH, 00paTHBIC
(yHKIMH; yMEHHE CTPOUTH Ipa QUKH
U3y4YeHHBIX (PyHKIUH, UCIOIB30BATh
rpaUKi IpU U3yUIEHUH IPOIECCOB U
3aBHCUMOCTEH, P peIIeHHH 3a7ad
U3 IPYTHX y4eOHbIX MPEIMETOB U 3a-
Jlay U3 pealibHOM KU3HHU; BBIPAXKATh
(opMyJ1aMH 32 BACUMOCTH MEX]y Be-
JUMYUHAMU;

yMeTh pelaTh TEKCTOBBIC 3aaadu
pas3HBIX TUIOB (B TOM YHCJIE HA MPO-
LEHTHI, 10JIU U 4aCTH, Ha JIBIXKCHUE,
paboTy,CTOMMOCTE TOBAPOB M YCIYT,
HaJIOTH,3aJauu U3 00J1aCTH ypaBie-
HUS TUYHBIMU ¥ CEMEHHBIMH (UHAH-
CaMH); COCTaBIATb  BBIPAXKEHUS,
ypaBHEHHs, HEpPaBEHCTBA M HX CH-
CTEMBI 110 yCIIOBHIO 33 18 YH, HCCIIE/10-
BaTh [OJy4YEHHOE PELICHHE U OLICHH-
BaTh IPABIONONOOHOCTH pE3yiIbTa-
TOB;

yMeTb ONEPUPOBATH HOHATHUSIMU:
cpenHee apupMeTHIecKoe, MeInaHa,
HanOOJbIIee U HaUMEHBIEEe 3HaYe-
HUS, pa3Max, IHCHepCcusi, CTaHaapT-
HOE OTKIOHEHHE YHCIOBOTO HaOopa;
YMCHHE W3BJIEKATh, HHTEPIPETHPO-
BaTh MH(OPMAIHIO, TPEICTa BICHHYIO
B Ta0NMMIax, Ha [THATpaMMax, rpa dr-
KaX, OTPa’kalolIylo CBOHCTBA pealb-
HBIX TIPOIIECCOB W SBJICHMH; Tpea-
CTaBIATH MH(GOPMALIUIO C MOMOIIBIO
TaOINI] W JHaTpaMM; HCCIIEIOBATH
CTAaTHCTUYECKHEC JaHHBIE, B TOM
YHUCIIe C IPUMEHEHHEM Tpa(PHICCKIX
METOJOB 1 3JICKTPOHHBIX CPEACTB,;
yMETb ONEPHUPOBATH IMOHATUSIMU!
CIy4aWHBI ONBIT U clydailHoe co-
ObITHE, BEPOSTHOCTH CIIy4aHHOTO CO-
OBITHS; yMEHHE BBIYHCIISTH BEPOST-
HOCTb C HCIIOJB30BAaHUEM TIpaduye-
CKHMX METOJI0B; IPUMEHSTE (hOPMYJIBI
CJIOKEHHSI M YMHOXKEHHSI BEPOSTHO-
cTeil, KoMOMHATOPHBIE (haKThI U Hop-
MyJIbl NIPH PELICHUN 3a7ad; OLIeHH-
BaTh BEPOSITHOCTH peajIbHBIX COOBI-
THi; 3HAKOMCTBO CO CJIy4a HHBIMH Be-
JTUYUHAMH; yMEHHE TPUBOAMTH IIPH-
MEpHI TPOSIBIICHUS 3aKOHA OOJBIINX
Yycel B INPUPOIHBIX M OOIIECTBEH-
HBIX SBJICHUSAX;




- GyHKIM, cTeneHHa st QyHKIUsA, Jora-
pubmudeckas GyHKIH,
TpUrOHOMEeTpHYecKue QyHKIUH, 00paT-
HBIe (YHKIHMH; YMCHHE CTPOUTH Tpa-
(uKKM M3yueHHBIX (QYyHKIUH, HCIOIB30-
BaTh TpaUKH NPH U3yUEHUH TPOIieC-
COB M 3aBHCHMOCTEH, TPH PEIICHUN 3a-
Jlad U3 IPYTHX YIEOHBIX MPEAMETOB H
3a7a4 U3 peasIbHOH )KU3HH; BBIPAKATh
(dbopMyTaMu 3aBUCUMOCTH MEXIYy Be-
JTUYHHA MU,
YMETb peIaTh TeKCTOBBIE 3a1adu pas-
HBIX THIOB (B TOM YHCJIE HAa TIPOIICHTHI,
JIOJIM U 4acCTH, Ha JBIDKCHHE, paboTy,
CTOMMOCTH TOBAPOB M YCIYT, HAJIOTH,
3aga4uu U3 00JTacCTH yHpaBICHUS JTHU-
HBIMH M CEMCHHBIMU (pUHAHCAMH); CO-
CTaBIISATh BBIPAXKEHUs, YpaBHEHUsI, He-
PaBEHCTBA U UX CHCTEMBI MO YCIOBHIO
3a7a4u, HCCIEA0BATh NOIyUYEHHOE pe-
IIEHHe M OICHMBATh MPaBAOINOI00-
HOCTB PE3yJIbTATOB;
YMETb ONIEPHPOBATH IOHATHIMH: CPEl-
Hee  apudMeTHueckoe,  MequaHa,
HauOoIIblIEeE M HAMMEHBIIICE 3HA YESHUS,
pa3Max, JUcrepcusi, CTaHJapTHOE OT-
KIOHEHUE YHUCIOBOTO Habopa; yMEeHHUe
U3BJIEKaTh, HHTEPIPETUPOBATH HHPOP-
MalHIo, IPEACTaBICHHYIO B Ta0JINIAX,
Ha JuarpaMmax, rpaukax, oTpaxaio-
IIyI0 CBOHCTBA peabHBIX IPOLECCOB U
SIBJIGHUH; MPEACTaBIATh MHPOPMA LU0
C TIOMOIIBIO TA0JUIl U AMATPAMM; UC-
CIIeIOBaTh CTATUCTHYICCKHE J1aHHEIC, B
TOM 4HCJIe ¢ PUMEHEHHEeM Tpadude-
CKHX  METOJOB H  DIIEKTPOHHBIX
CPEICTB;
yMETb ONEepUPOBATH MOHATHUAMHU: CIIY-
YaWHBIA OIBIT U CIy4aiiHOE COOBITHE,
BEPOATHOCTh CIIy4ailHOTO COOBITHS
YMEHHE BBIYHCIIATH BEPOSTHOCTH C HC-
I0JIB30BaHUEM TPa PHIECKIX METO/IOB;
MPUMEHATE (OPMYJBI CIOXCHUSI W
YMHOXXEHHSI BEpOSTHOCTEH, KOMOMHa-
TOpPHBIE (GaKTH ¥ (GOPMYIIBI IPH pelre-
HUHM 3a]la49; OLCHUBATH BEPOSTHOCTH
peasIbHBIX COOBITHIf; 3HAKOMCTBO CO
Clly4aiiHBIMH BEJIMUMHAMH; YMCHHE
MIPUBOJUTE NPUMEPBI MPOSIBICHHS 3a-
KOHa OOJIBIINX YHCEN B MPUPOTHBIX H
OOIIECTBEHHBIX SIBJICHHSX;
yMETh  ONEPHUPOBATH  MOHSATHAMH:
TOYKa, IIpsiMasi, INIOCKOCTh, NPOCTPaH-
CTBO, ABYTPaHHBIH yTOJI, CKpELIUBaIO-
myecs — NpsiMble,  NapalulesIbHOCTD,
U TepHeHIUKYJISp-
HOCTh MPSMBIX M IUIOCKOCTEH, yroiu
MEXLy NPSIMBIMH, YTOJ MEKAY MPSIMON
U IUIOCKOCTBIO, YTOJ MEXAY IIOCKO-
CTSIMH, PaCCTOSIHUE OT TOYKH [0 TIOC-
KOCTH, PacCTOSTHUE MEXKIY
paccTosHUE MEXIY INTOCKOCTSIMHU; yMe-
HHE HCII0JIb30BATh IIPH




pelIeHNH 3a1a4 H3yYCHHBIC (QaKTHI U TEO-
peMbl MIaHUMETPUM; YMEHUE OLEHUBATH
pa3Mepsl 00BEKTOB OKPY’KaIOMIEro MUPa;
YMETh OINEPUPOBATH MOHATUSAMU: MHOTIO-
TPAaHHUK, CCUYCHHEC MHOTOTpaHHHKa, KyO,
T1a paJulesIenuIe 1, Ipru3Ma, nupamuaa, ¢u-
rypa ¥ HOBEPXHOCTH BpaIICHUS, IWIHHAP,
KOHYC, map, cepa, cedeHus Gurypsl Bpa-
IIEHUs, TUIOCKOCTh, Kacaromascs chepsl,
OUIMHApA, KOHyca, IUIOMAaab IIOBEPXHO-
CTH TIHpaMUJIbI, TPU3MBI, KOHYyCa, IIMINH-
Ipa,mroma as cepsl, 00beMKyOa, mpsiMo-
YTOJIBHOTO TIapaJjUIeNennIe 1a, TIpa MUAIBL,
MIPU3MBI, IIHHAPA, KOHYyCAa, Iapa;
yMeHHe wu300pa’kaTh MHOTOTPAHHHWKHA U
MTOBEPXHOCTH BPAINCHHS, UX CEUCHHS OT
PYKH, C TIOMOINBIO YEPTEKHBIX HHCTPY-
MEHTOB U 3JIEKTPOHHBIX CPEJICTB; YMECHUE
pacmo3HaBaTh CHMMETPUIO B IIPOCTpaH-
CTBE; YMEHHE PacCIO3HABaTh PaBUIBHBIC
MHOTOTPaHHUKH;
YMEThb OTEPUPOBATH MOHATHAMH: JBIDKE-
HHUE B IPOCTPAHCTBE, T0J00HBIE GUTYPHI B
MPOCTPAHCTBE; UCIIOJIB30BATh OTHOLICHUE
IUTOMIA el TTOBEpXHOCTEH U 00BEMOB MO-
IOOHBIX (UTYp MPU PEIIeHUH 3a1a;
YMETb BBIYUCIIATH TEOMETPUUECKUE BEIU-
YUHBI (IJIUHA, YTOII, III0IA b, 00BeM, 10~
maab MOBEPXHOCTH), UCTIONB3YSl M3yUeH-
Hble GOPMYJIBI 1 METOIBI;
yMETb OIEPUPOBATH NMOHATHUAMH: IMPSIMO-
yTOJIbHASl CUCTEMa KOOPJAUHAT, KOOPIH-
HaThl TOYKH, BEKTOpP, KOOPAWHATHI BEK-
TOpa, CKalsApHOE NPOU3BEAEHHUE, YIOJ
MEX]ly BEKTOpaMH, CyMMa BEKTOPOB, MPO-
M3BEJICHUE BEKTOPa Ha YUCIIO0; HAXOAUTh C
MOMOIIBI0 HM3YUYEHHBIX (OPMYJ KOOPAH-
HaThl CEpEeIuHBl OTpE3Ka, pPacCTOSHUE
MEXIy IBYMS TOUKaMU;
YMETh BEIOMPATh MOAXOISIINNA U3y YSHHBIHA
METOJA JJIsl PElleHUus] 3aJadH, pacro3Ha-
BaTh MaTeMaTHYCCKUE (aKThl © MATEMATH-
YecKue MOJeNd B MPHUPOIHBIX U 00IIe-
CTBEHHBIX SIBJIEHUSX, B UCKYCCTBE; YMEHUE
TIPUBOIUTH MIPUMEPHI
MaTeMaTUYeCKUX OTKPBITUH POCCUHCKON U
MHPOBOW MaTeMaTHIECKOW HAyKH.




OK 03.
IInanupoBath u peanu-
30BBIBATH COOCTBEHHOE
npodeccuoHalbHOE U
JUYHOCTHOE Pa3BUTHE,
HpEANPHUHUMA TEIbCKY 0
JIeATeIbHOCTh B Ipodec-
cuoHanbHOM cdepe, uc-
MOJIB30BaTh 3HAHUS 110
(rHaHCOBOI TPaMOTHO-
CTH B Pa3JIMYHBIX XKH3-
HEHHBIX CHTYaIMAX.

B o6mact# KyXxOBHO-HpaBCTBEHHOTO

BOCIIMTAHUS:

— chOpMHpPOBaHHOCTh  HPABCTBEH-
HOTO CO3HAHUS, YTUYECKOTO MOBE-
JICHUS;

CITOCOOHOCTH OTIEHUBATH CUTY A IO
U TNPUHEMATH OCO3HAHHBIC pellle-
HHs, OPUEHTHPYSICH HA MOpPaJIbHO-
HPaBCTBECHHBIC HOPMbI 1 IEHHOCTH,
0CO3HAaHME JIMYHOTO BKIaja B mo-

CTPOCHHE ycTon4u-
BOTO OyIyIIero;
OTBCTCTBCHHOC OTHOLICHUEC K

CBOHMM POJUTENAM U (WIH) APYTHM
YJIeHaM CEMbH, CO3LAHHIO CEMbH
Ha OCHOBE

OCO3HAHHOTO NIPUHATHUS IIEHHOCTEH
CEeMEHHOM KU3HU B COOTBETCTBUU C
TpaauuusMu Haponos Poccun;

OBjnaJieHUE YHUBEPCAJIBHBIMH PEryJisi-
THBHBIMH JICHCTBHAMH:
a) caMoOpraHu3a lHUs:

CaMOCTOATEIBHO  OCYLIECTBIATH
[I03HABATEJbHYIO  J1€ATEIbHOCTD,
BBISIBIISITH NPOOJIEMBI, CTaBUTh U
(dopMynHpoBaTE COOCTBCHHBIC
3a7a49u 00pa3oBaTEIBHON JCATEIb-
HOCTH U JKU3HEHHBIX CUTYyaLMsIX;
CaMOCTOATEIBHO COCTaBIATh IJIaH
pelIeHus IPOOIEMBI C YIEeTOM UMe-
IONIUXCS PECYPCOB, COOCTBEHHBIX
BO3MOJKHOCTEH U MPEINOYTCHUN;
JaBaTh OIEHKY HOBBIM CHTYaITUsIM;
crnoco0CTBOBATh JOPMUPOBAHUIO U
MIPOSIBIICHUIO IIUPOKOM 3Py ANLIUY B
pasHbIX 00JacTAX 3HAHMH, MOCTO-
STHHO TIOBHIIATH CBOH 00Opa3oBa-
TENBHBIA U KyJBTYPHBIA yPOBCHB,

0) CAMOKOHTPOJI:
HCIIOJIB30BAThH MPUEMBI PeIICKCHH IS
OIICHKH CUTYyalluH, BEI0Opa BEpHOTO pe-
[ICHUS;

B) YMOIIMOHA JIBHBII
TpeIosaraommi

YMETb OLICHHBATh PHCKH U CBOEBPE-

MCHHO

NIPUHUMATH PCIICHUA 1O UX CHUXKE-

HHUIO;

UHTEIUIEKT,
copmMupOBaH-

HOCTb: BHYTPEHHE MOTHBAllH, BKIIO-
Yalollel CTpeMJIIEHHE K JIOCTHXKEHMIO
LeId U ycClexy, ONTUMU3MUHUIIUATUB-
HOCTb, YMEHUE JeHCTBOBATb, HCXOMS
U3 CBOMX BO3MOXHOCTEH;

— YMETH ONEpUPOBATH NMOHATUAMU: panuO-

HaJbHbIC HMPPAaIHOHANBHbIC, ITOKAa3aTElb-
HEBIE, CTETICHHBIE, JIoTa pU(OMUIECKIe. TPHU-
TOHOMETPHUIECKHE ypaBHEHHS H HEpaBeH-
CTBA, UX CHCTEMBHI;

yMEThb ONEPUPOBATH MOHATHAMH: MHOTO-
TPaHHUK, CEUYCHHE MHOTOTpAaHHHKA, KyO,
I1a paJjulelenuIe a, Ipru3Ma, mupamuaa, ¢u-
rypa ¥ HOBEPXHOCTH BpaIICHUS, NWIHHAP,
KOHYC, map, cepa, ceueHust Gurypsl Bpa-
IIEHUs, IIOCKOCTh, Kacaromascs chepsl,
LUIMHApA, KOHycCa, IUIOMAaab MOBEPXHO-
CTHM NHUPaMUJIBI, IPU3MBI, KOHyca, IH-
JTUHApa, IUIOLIATh

ctepsl, 00beM KyOa, IpsIMOYTOJIBHOTO -
pajulenenunena, MupaMuIbl, IPU3MbI, [U-
JUHApA, KOHyca, apa; yMeHue uzobpa-
KaTh MHOTOIPaHHUKH ¥ TIOBEPXHOCTH Bpa-
LIEHHS, UX CEYCHHUS OT PYKH, C IIOMOIIBIO
YEPTEHKHBIX MHCTPYMEHTOB U DJIEKTPOH-
HBIX CPEJICTB; YMETh PacIIO3HaBAThH CHM-
METPHIO B IPOCTPAHCTBE; yMETh PaCIO3Ha-
BaTb [1PaBUIIEHBIC MHOTOTPA HHUKH;

— YMETh ONEPHUPOBATH MOHATHAMM: IIps-
MOYTOJIbHA S CHCTEMa KOOPAHMHAT, KOOPIH-
HaThl TOYKH, BEKTOpP, KOOPIMHATHI BEK-
TOpa, CKaJspHOE IIPOM3BEIEHHE, YTOI
MEXIY BEKTOpaMH, CyMMa BEKTOPOB, IIPO-
U3BEJCHNE BEKTOpA Ha YUCIIO; HAXOIUTH C
ITOMOIIBI0 HM3YYCHHBIX (OPMYI KOOPIH-
HAThl CEPEAMHBI OTpPE3Ka, pPaCCTOSHHC
MEXIY ABYMS TOYKaMH.




OK 04. DddexTrBHO
B3aMMO/ICHCTBOBATH U
paboTaTh B KOJIIEKTHBE
1 KOMaHjIe.

['0TOBHOCTB K cCaMOpa3BUTHIO, CAMOCTOS-
TEJILHOCTHU u
CcaMOOTIpeIeIIeHHUIO;

— OBJIaJICHHME Ha BBIKAMH Y4eOHO- HCCIie-
JI0BaTENbCKOMW, MMPOEKTHOM M COLHU-
aJIbHOM JIeSITEIbHOCTH;

OBnazaenue YHUBEPCaTbHBIMA
KOMMYHUKaTUBHBIMH JICHCTBUSAMU:
0) cOBMeCTHa s ICSITEIIBHOCTb:

— TIOHUMATh W HCIOJIB30BATh PCHMY-
miecTBa KOMaHAHOW M MHIUBUIYaIb-
HOM paboTHI,

— TPUHUMATH eI COBMECTHOW Jes-
TENBHOCTH, OPTaHU30BBIBATH U KOOP-
JNIMHUPOBATH JIEUCTBUS MO €€ JOCTH-
JKEHHIO: COCTaBIATh IUIAH JIEHCTBHM,
pacrpenensaTb pojau ¢ y4eTOM MHe-
HUH y4aCTHUKOB 00CYXJaTh pe3yib-
TaTBl COBMECTHOH pabOTHI;

— KOOPJIWHHPOBATH W BBIMIOJHATH pa-
00Ty B YCIOBUSX pealibHOTO, BUPTY-
aJBHOTO 1 KOMOMHHPOBAHHOTO B3aU-

MOJEHCTBHS;

— OCYIIECTBIATH MO3UTHBHOE
CTpaTerndyeckoe MOBEJECHHE B pas-
JUYHBIX  CHUTyallMsiX, MpPOSBIATH
TBOPUYECTBO U BOOOpa’keHHEe, OBITH
UMHHIIA TUBHBIM.

OsnaneHue yHHUBEpCaIbHBIMUA

PeryJISTUBHBIMU NCHCTBUSAMU:
T) IpUHATHE ce0s U IPYTHX JHOACH:

— TNPUHUMATH MOTHUBBI U apTyMEHTHI
IPYTHX JIOZCH IPU aHaIu3e pe3yib-
TaTOB ACATEIBHOCTH;

— MpHU3HAaBaTh CBOE IPABO U MPABO APY-
TUX JIIOJEH Ha OIIMOKH;

pPa3BUBAaTh CIOCOOHOCTh MOHUMATh MHUp C
MO3UIIMH JIPYTOTO YeIOBeKa.

— YMCETL ONCpUPOBATH HOHATUAMU: cnyqaiz’l-

HBII OIIBIT U Clly4aiiHOE COOBITHE, BEPOST-
HOCTb CITy4a HHOTO COOBITHS; yMETh BBIYHC-
JATH BEPOSITHOCTB c
UCIIOJIB30BAHUEM I'pa(dUIECKUX METOJO0B;
MIPUMEHSTE (OPMYJIBI CIOXKEHHS ¥ YMHO-
JKCHHS BEPOSTHOCTEH, KOMOMHATOPHBIC
(dakTbl ¥ HOpPMyYJIBI IIPH PELICHUN 3a]ad;
OIICHUBATH BEPOSATHOCTH PEANBHBIX COOBI-
THI1; 3HAKOMCTBO CO CITy4a HHBIMH BEJTHIH-
HaMH{; YMCHHE TPUBOIUTH IPUMEPHI MIPO-
SBJICHNS 3aKOHA OOJBIINX YHCET B IPH-
PORHBIX ¥ OOIIECTBEHHBIX SBICHUAX;
yMeTb CBOOOTHO OTIEPUPOBATH OHATHSIMIL
CTETIeHb C IENIBIM IOKa3aTeleM, KOpeHb
HaTypaJIbHOW CTENIEHH, CTETIEHb C PAIHO-
HAaJILHBIM TIOKa3aTeJeM, CTeTeHb C Jei-
CTBUTENHHBIM (BELIECTBEHHBIM) MOKa3aTe-
JeM, JoTapudM ducia, CUHyC, KOCUHYC U
TaHICHC IPOU3BOIBHOTO THCIIA;

YMETh CBOOOJTHO OTIepHPOBATH
MOHATHAMHA: Tpaduk (QyHKIHH, oOpaTHAs
¢yHKIMA, KoMIO3UIUs (GyHKOuil, THHE-
Hasi QyHKOUs, KBaJpaTHdHas (QyHKIUS,
CTeTleHHas (YHKIMA C LENBIM IT0Ka3aTe-
JeM, TPUTOHOMETpUIeCKHe (yHKIUH, 00-
paTHBIE TPUTOHOMETpHUYECKHE (DYHKIHH,
NOKa3aTesbHa s aorapudMuyecKas
(GYHKIMU; yMETh CTPOUTH rpa KU (yHK-
LUH, BBINOJHATH Mpeobpa3oBaHus rpadu-
KOB (DYHKIIH;

YMETh HCIMOIB30BaTh Ipaduku (QyHKIMH
VIS M3y 4EHHs IPOLIECCOB U 32 BUCHMOCTEH
IIPY PELICHHUH 3ajay U3 JAPYrux y4eOHbIX
NIPEMETOB U M3 PEasbHOW KU3HH; BbIpa-
XKaTh HOPMyJ1a MU 32 BACUMOCTH MEXK]y BE-
JTMYUHAMY;

CBOOO/IHO ONEPUPOBATH IIOHATHAMH: YET-
HOCTh (DYHKUMH, TEPHOANYHOCTH (yHK-
LMH, OTPaHMYCHHOCTh (DYHKINH, MOHO-
TOHHOCTb (DYHKIUH, SKCTPEMYM (yHKIHH,
HapuOonNbllee W HaWMEHbIICE 3HAUYCHHS
(GyHKIMM HA IPOMEXYTKE; yMETh IIPOBO-
IUTh UCCIIE0OBaHNUE (yHKIHH;

YMeTb HCIOJIb30BaTh CBOICTBA U IpaPUKH
(GyHKOUH A7 pelIeHns ypaBHEHUH, Hepa-
BEHCTB W 3a/1a4 C MapaMeTpamu; H300pa-
’KaTh Ha KOOPIWHA THOH INTOCKOCTH
MHOXECTBA peIIeHNH ypaBHEHUH, Hepa-
BEHCTB M MIX CHCTEM.




OK 05. OcymiecTBisTh
YCTHYIO U THCbMEH-
HYI0 KOMMYHHKa U0
Ha TOCyJapCTBEHHOM

si3pIke Poccuiickoit
®denepaliiy ¢ yueTom
0COOCHHOCTEH COLHU-
aJIBHOTO U KYJBTYyp-
HOT'O KOHTEKCTA.

B 06:1aCTH 3CTETHYECKOTO BOCTIUTA HUS:

— DCTETHUYECKOE OTHOIICHHE K MHDY,
BKJIIOYAsI DCTETHKY OBITa, HAYYHOTO U
TEXHHYECKOr0 TBOPYECTBA, CHOPTA,
Tpy/Ja ¥ 00LIECTBEHHbBIX OTHOIICHH;

— CHocoGHOCTD BOCIIPUHUMATh
pasnuuHbIe BUIbl HCKYyCCTBA, TPAIH-
MM ¥ TBOPYECTBO CBOCTO U IPYTUX
HAapOJOB, OUIYIIATh IMOLHOHAIBHOE
BO3/eiCTBIE HCKYCCTBA;

— yOeXIeHHOCTh B 3HAYHMOCTH IS
JUYHOCTH u obuiecTsa
OTEYECTBEHHOTO U MHPOBOTO
HCKYCCTBa 3THHYECKHUX KYJIBTYPHBIX
TpaULHi 1 HAPOJIHOTO TBOPUYECTBA;

— TOTOBHOCTh K CAMOBBIPAXKCHHUIO B
pasHbIX BHIaX HCKyCCTBa, CTpeMIIe-
HHE MPOSBIATH Ka4ecTBa

— TBOPYECKOW JTUYHOCTH;

OBnajieHne YHHBEPCAJIbHBIMH KOMMYHH-
KaTHBHBIMH JI€HCTBHAMH:
a) oOmeHwue:

— OCYIIECTBIISITh KOMMYHHKAI[MH BO
BCeX cepax KU3HH;

— pacrno3HaBaTh HeBepOaJibHbIE
cpencTBa OOIIEHHUS, MOHUMATh 3HA-
YEHUE COLMAJBHBIX 3HAKOB, PacCIO-
3HaBaTh PEANOCHUIKU KOHQINKTHBIX
CUTyaLHi U CMATYaTh KOHPIHKTHI;

— pa3BepHYTO M JIOTHYHO H3/Iarath
CBOIO TOYKY 3peHust c
MCII0JIb30Ba HUEM SI3bIKOBBIX CPEJICTB.

— YMETH ONCpUPOBATH HOHATUAMU: CPEAHEC

apupMeTHIECKOE, MEIUaHa, HAaHOOIbIIee
Y HaUMEeHblIee 3HaYeHHs, pa3Max JUucIep-
cusl, CTAHJapPTHOE OTKIOHEHUE YUCIOBOIO
HaOopa: yMEHUE H3BICKATh, UHTCPIPCTHU-
poBaTh HH(POPMAIHIO, IPEACTABICHHYIO B
TabIuIax, Ha IHarpaMMax, rpaduKax, oT-
paXkarollylo CBOMCTBA peasbHBIX NpOLEC-
COB W SIBICHUI; TPEICTaBIATh HH(pOPMA-
IIUIO C TOMOIIBIO Ta0JIMII M THaTPaMM; HC-
CJIeIOBAaTh CTa THCTHYECKHE Aa HHBIC, BTOM
YHUClie ¢ MPUMEHEHHEM Tpaduueckux Me-
TOJOB H 3JIEKTPOHHBIX CPEJNICTB;

yMETh ONEPHPOBATH HMOHATHSIMHU: TOYKA,
mpsiMasi, TIOCKOCTh, IPOCTPAHCTBO,
MapajulebHOCT U HEePICHANKYIIPHOCTD
IPSIMBIX U TUIOCKOCTEH) yroJI MEeXAy mpsi-
MBIMH, YTOJI MEXAY HPSIMOH H IUIOCKO-
CTBIO, YTOJI MEX]y IUNIOCKOCTSIMH, PaccTo-
SIHUE OT TOYKHU 0 INTIOCKOCTH, PACCTOSTHHS
MEXIY NpPSIMBIMH, PAaCCTOSHHE MEXIY
MJIOCKOCTSIMU;

— YMETb HCIIOJIB30BaTh MPH PEIICHUH 3a-
Jla4 u3y4deHHbIe (haKThl U TEOPEMBI TU1a HU-
METpPUH; YMCHHUE OI[CHUBATh Pa3MepPhI 00b-
€KTOB OKPY’KaIOLIEero MUpa.

OK 06. IIposiBnsTh
rpa’kJaHCKO- MaTPHO-
THYECKYI0 TTO3UIHIO,
JIEMOHCTPHUPOBATH OCO-
3HAHHOE ITOBEJCHUE HA
OCHOBE TpaJUIIMOHHBIX
00IIeUeTOBEYECKUX
LIEHHOCTEH, B TOM
YHUCJIE C YUETOM rapMo-
HHU3a LMW ME)KHA LU0~
HaJIBHBIX U MEXpETH-
THO3HBIX OTHOIIICHUH,
MPUMEHATh CTaHAAPThI
AHTUKOPPYIIIHOHHOTO
IMOBEICHHMS.

— O0CO3HaHUE 00YyYaOIUMHUCS POCCHIU-
CKOM TpaX1aHCKOU HIACHTUIHOCTH;

— IeJICHANPaBICHHOE Pa3BUTHE BHYT-
pEHHEH MO3UIUK JUYHOCTH Ha OC-
HOBE JTyXOBHO-HpPa BCTBEHHBIX [ICHHO-
creit HapoaoB Poccuiickoit ®exnepa-
1Y, HCTOPHUIECKHX u
HAIMOHAIBHO-KYJIBTYPHBIX  Tpaau-
i, GopMHpOBaHME CHCTEMBI 3HA-
YUMBIX [IEHHOCTHO -CMBICJIOBBIX
YCTaHOBOK  aHTUKOPPYIMIIHOHHOTO
MHPOBO33p CHUS,ITPaBOCO3ZHAHHMS, IKO-
JIOTUYECKOM KyJIBTYpBI, CIOCO0-
HOCTH CTaBUTh uenu "
CTPOUTH KU3HECHHBIC TIa HBI,

B yacTu rpaxmaHCKOTO BOCIIUTA HUSI:

— OCO3HAaHUE CBOMX KOHCTUTYIIMOHHBIX
mpaB U 00sA3aHHOCTEM, yBaKeHHUE 3a-
KOHa W MPaBOTOPSIKA;

— TpUHATHE TpaJUIHOHHBIX
HAIMOHAIBHBIX, 00IIEYEIOBCYECKUX
TYMaHHCTUYECKUX JIEMOKpaTHde-
CKHX IIEHHOCTEH;

— TOTOBHOCTBH NMPOTHUBOCTOATH UAEOJIO0-
TMH DKCTPEMH3Ma, HalHOHAJM3MA,
KceHo(oOuu, TUCKPUMUHALIUU 110 CO-
LUaJIbHBIM, PEIUTHO3HBIM,  Paco-
BBIM, HAI[OHAJIbHBIM [IPH3HAKA M;

— TOTOBHOCTH BECTH COBMECTHYIO
JIeATENIBHOCTh B HHTEpecax
rpaIaHCKOTO o0OmecTBa,

y4acCTBOBaTh B CaMOYIIpAaBJICHUHN B

yMeTh pelaTh TeKCTOBBIC 3a1a49H pa3HbIX
THUTOB (B TOM YHCIIC HAa TIPOIICHTHI, JOJIU H
4acTH, Ha JIBIDKEHHE, paboTy, CTONMOCTh
TOBapPOBH yCIIyT, HAJIOTH, 3342 Y1 U3 001a-
CTH yTIpaBICHUS TUIHBIMH U - CEMEHHBIMH
(¢uHaHCAMM); COCTaBIATH BBIPAKCHHS,
ypaBHEHHS HEPABEHCTBA M IX CHCTEMBI 110
YCIIOBHIO 3a/1a9H, UCCIIEIOBATH MOTyYCH-
HOE PEIUICHHE M OLEHHBATH IIPaBIOTIOI00-
HOCTb PE3yJIbTATOB,;

yMEThb OIEpPUPOBATH HOHATHSMH: OIpene-
JeHWe, aKCHOMa. TeopeMa, CIEICTBHE,
CBOWCTBO, MPHU3HAK, JOKAa3aTEIBCTBO, PaB-
HOCHUIBHBIE (OPMYITHPOBKH; yMETh (op-
MyJIHpPOBaTh 0OpPaTHOE U MPOTUBOMOIOXK-
HOE yTBEp KAeHHE, IPUBOAUTE IPUMEPHI U
KOHTPIIPUMEPBI, HCHOJIb30BATh METO Ma-
TEMaTHYECKOH MH/Ly KIMH; POBOJIUTD J10-
Ka3aTeJIbHbIE PACCYKICHUS IPU PELICHUN
3a/1a4, OLICHUBATh JIOTHYECKYIO IPaBHIb-
HOCTB PacCyXICHHUH;

yMeTb CBOOOJHO ONEPHPOBATH MHOHSTH-
SIMH:  TIOCJIEZIOBATEILHOCTb, apudmeTHye-
CKasl Iporpeccus, reomMerpuieckas Impo-
rpeccusi, 66CKOHEYHO yObIBaIOIIAs TEOMET-
pHUecKasi IpoTrpeccus; yMeTb 3aJaBaTb

MOCJIEeI0BATENBHOCTH, B TOM YHUCIE C I10-
MOIIBIO PEKyPPEHTHBIX (GOPMYIT;

YMETb BBIOUPATH MOAXOMSAIINA METO JUIS
peLIeHNs 3a/1aYH, TOHUMA HUE 3Ha YUMOCTH
MaTeMaTHKH B U3y4YCHUH IPUPOIHBIX 1 00-
IIECTBEHHBIX IIPOLIECCOB U SIBICHUI; YMETb




001meo0pa3oBaTEeIbHON OpraHu3a- pacno3HaBaTh NPOSIBIEHUE 3a KOHOB MaTe-
LMW U JIETCKO-IOHOIIECKUX OpraHH- MaTHKA B HCKYCCTBE, YMETb INPUBOJUTH
3a1UsX; TIpUMEPbl MATEMaTUYECKUX OTKPBITUH

— yMEHHE  B3aUMOJICHCTBOBATH  C
COLMaJbHBIMU  MHCTUTyTaMH B
COOTBETCTBUHM ¢ MX (yHKIMAMH U
Ha3HaYCHUEM;

— TOTOBHOCTb K T'yMaHUTapHOW U BO-
JIOHTEPCKOM JESITEIIBHOCTY,
MaTPUOTUIECKOTO BOCTTUTAHUS:

— cpOopMHPOBaHHOCTD poccuiickoit
rpa’KaaHCKOM WIEHTUYHOCTH,
NaTPUOTHU3MA, YBAXKEHUSI K CBOEMY
HapoJy, YyBCTBa OTBETCTBEHHOCTHU
nepen PonuHo#, roppoctu 3a cBOMH
Kpaii, cBoto PonuHy, cBO#l s3BIK U
KyJbTYpY, NPOIIJIOE W HACTOSAIIEE
MHOTOHAIUOHAJIBHOTO HapoJa
Poccum;

— IIEHHOCTHO€ OTHOULIEHHE K rocyaap-
CTBEHHBIM CHMBOJIAaM, MCTOpHUYE-
CKOMY U IIPUPOJHOMY HaclleIulo, na-
MSATHHUKAM, TpaAULUsAM Hapo1oB Poc-
cuu, ToCTHxXeHusM Poccun B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJOTUSAX U
Tpyne;

— unelHas y6exI1eHHOCTh, TOTOBHOCTD
K CIIyXEHMIO U B 3amuTe OTeyecTBa,
OTBETCTBEHHOCTh 3a €ro cynan0y;
OCBOCHHBIC OOYYAIOIIUMHUCST MeX
MpeIMETHBIE TIOHITHS U YHUBEPCAJIb-
HBIE y4eOHBIC TeHCTBHUA (peryIsITHB-
HbIE, MO3HABATEIbHbIE, KOMMYHHUKA -
THBHEIE);

— CHOCOOHOCTh HMX WCIOJB30BaHUS B
MMO3HABAaTEIBHOM W  COLMAJIBHOU
MpaKTUKe, TOTOBHOCTH CaMOCTOS-
TEJIIbHOMY IUIAHUPOBAHHIO M OCY-
MIECTBICHUIO Y4YEOHOW JesATEeIHHO-
CTH, OpTaHU3AIUHN Y4eOHOTO COTPY -
HUYECTBA C Ie1arOTHIECKUMH paboT-
HUKaMHU U CBEPCTHHUKAMH, K y4aCTHIO
B IIOCTPOEHUH WHJUBUYaJIbHOU
00pa3oBaTEIHHOH TPACKTOPHH; OBJIA-
JIeHuEe HaBBIKAMH Y4eOHO- HCCIe0-
BaTEJbCKOH, MPOEKTHON M colualib-
HOM J1eSITEeIbHOCTHU.

1.3 KoHTpOJIb 1 01leHKA Pe3yJbTATOB 0CBOEHU 00111e00Pa30BaTeILHO I TUCHUILTUHBI 110 pa3esiam,

TeMaM
HaumeHoBaHue pa3nena, TeMbl Ilokxa3aTenu oLleHKU pe3yIbTaTa DopMBI KOHTPOJIS U
OIICHMBA HUS
Pasnen 1, 2. Beenenue. [loBropenue kypca OK 02, OK 06. Bxoanoit kouTpoas Camo-
MaTEeMaTUKU OCHOBHOM ILKOJIBI cTosITeNbHA s paboTa
YcTHBIH onpoc
TecTupoBaHue
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KontponsHas padora

Paszgen 3. Kophu, cTenenu, gorapudmbl

OK 02, OK 04.

[Ipakruyeckas paboTa
VYeruslit onpoc Tectupo-
BaHUE

KontponsHaas padora

Pa3znen 4. OCHOBBI TPUTOHOMETPUHU

OK 02, OK 04.

CamocrostenpHas paboTa
VYerHslil onpoc
Tectuposanue Kon-
TpoJsbHas paboTa

Pasnen 5. ©yuxunn u rpa puku

OK 02, OK 04.

CamocrosTenpHas paboTa
YcTHBIN omipoc
TecTupoBaHue

Paznen 6. YpaBHeHus u HepaBeHcTBa. Kom-
IUIEKCHBIE YHUCTIA.

OK 02,0K 03, 0K 04, OK 05

CamocrosTenbHas paboTa
VYeTHb ompoc
TecTupoBaHue

Pasnen 7. Ilpenenst. [lpousBoanas. Uure-
TpaJIb.

OK 04, OK 06.

CamocrosTenbHas paboTa
VYeruslit onpoc Tectuposa-
HIHE

W3

Kontponsuaas pabora

Pazgen 8. KoopauHAaTBI U BEKTOPBL.

OK 3

CamocrosTensHas paboTa
VYernslit onpoc Tectuposa-
HHE

Pasnen 9.IlpsiMble U MIOCKOCTH B IPOCTPaH-
CTBE.

OK 02, 0K 03, 0K 06, OK 05

CamocrosTensHas paboTa
VYernslit onpoc Tectuposa-
HHE

Pazgen 10. MHOrOrpa HHUKH U TeNa BpalleHUs

OK 02, 0K 03, OK 04,

CamocrostensHasd pabora
VYerHbli onpoc

TectupoBanue
Pasnen 11.3nements! Teopuu BeposTHOocTeit u| OK 02, OK 03, OK 04, OK VYerHslil onpoc
MaTeMaTH4YEeCKOH CTaTUCTUKU 05, 0K 06. TecTupoBaHue

KontponsHas pabora

1.4. CucremMa KOHTPOJIA U OLIEHKH OCBOEHHUSI POrpaMMbl 00111€00pa3oBaTeIbHOM

JUCHMILTHHBI

1.4.1. ©opma npomesrcymournoti ammecmayuu no 00ueoopa308amenrbHol OUCYUNIUHE

Tabmaumna 2.

O6meo6pa3zoBaTesbHAA TUCHUIIAHA

@opMBbI IPOMEKYTOYHOI aTTeCTALMHU

1

2

OVII.07 «Mamemamuray

OK3aMCH

1.4.2.

Opeanuzayus  mexkyuezo

KORmMpoJist  ycneesaemocmu

U  NpoMeNCymouHou

ammecmayuu no umozcam 0C80EHUL nPpocpaMMbl 06W€06p61308am€ﬂbH012 al/lCI/ﬁ/lnﬂMHbl

B nepuox o6yuenus mo odpazoBatenbHoii mporpamme CI1O ¢ momyderuemM cpeanero 0o-

Pa30BaHUsI OCYIIECTBIISIETCS. TEKYLIMI KOHTPOJIb YCIIEBAEMOCTH CTYIEHTOB U IPOMEXYTOYHas aT-
TecTanus no o011eo0pa3oBaTeIbHbIM AUCLHUTIIINHAM.
Texymuii KOHTPOJIb OCYIIECTBIIAETCS B IIpejiesiaX yueOHOr 0 BpEMEHH, OTBEICHHOT'0 Ha 00-

11eo0pa3oBaTeNbHYIO TUCIUILUIMHY, OI[EHUBACTCS 10 MATHOAIUTHHON mIKane. Tekynmii KOHTPOJIb

MpOBOAUTCA C LCIIBbIO 00BEKTUBHOM OILICHKU KadCCTBAa OCBOCHUA IPOIpaMMbl NWCHUIIJIMHBI, a4
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TaKXe CTUMYJIMPOBAHUS y4eOHON JEATEIbHOCTH CTYIEHTOB, OAIOTOBKH K IIPOMEXYTOYHOMU aT-
TECTAIMU U 00eCTIeYCHHST MAaKCUMAITLHOU 3P PeKTHBHOCTH yueOHOTO mporiecca. i OIeHKH Ka-
YeCcTBa MOJArOTOBKH HUCIOJIB3YIOTCS pa3IuyuHble POPMBI U METO/IbI KOHTPOJIS. TeKyIuit KOHTPOJIb
00111e00pazoBaTeIbHON M CHUIIIMHBI OCYLIECTBIISETCS B (POPME YCTHOTO OIPOCA; 3ALUTHI MPaK-
TUYECKHX 3a/IaHuH, pedepaTa, TBOPUECKUX padOT; BHIOIHEHUSI KOHTPOJIBHBIX M TECTOBBIX 3a]1a-
HUH; pelIeHHsI CUTYallMOHHBIX 33J1a4 U JPYTrUX (HOpM KOHTPOJIS, IPEAYCMOTPEHHBIX TPOrpaMMOn
001eo0pazoBaTeIbHON AUCIUILINHBI.

[TpomexyTouHast aTTecTalus IPOBOIUTCS B popMe, IPeLyCMOTPEHHOMN IIJIaHOM Y4eOHOT O
npoliecca: 3K3aMeHa.

B nepuon cioxxHOM cCaHUTapHO-3MUAEMHUOIIOTHYECKOW OOCTAHOBKHM WJIM JPYTUX CHUTYya-
LUSAX HEBO3MOXKHOCTH OYHOI'0 00yU€HUs U IPOBEICHUS aTTECTAllUU CTYACHTOB KOJUIEDK peat-
3yeT 00pa3oBaTeNbHbIE IPOTPaMMBbI MJIM UX YaCTH ¢ IPUMEHEHUEM JIEKTPOHHOI'0 00yUYeHU s, 11-
CTaHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOTHI B IPEyCMOTPEHHBIX 3aKOHOIaTEILCTBOM (hopMax
00y4YeHMS UM IPU UX COYETAaHUU, TIPU MIPOBEACHUHN YUEOHBIX 3aHATUN, IPAKTUK, TEKYIIET'0 KOH-
TPOJIsl yCIIEBAEMOCTH, TPOMEKYTOUHOM, UTOTOBOM U (MJIM) TOCYIapCTBEHHOI HTOrOBOM aTTecTa-
UK O0YYArOIIUXCSL.

@DopMBI ¥ ITpoLIETypa TEKYIIEr0 KOHTPOJISI K TPOMEXYTOUYHOM aTTeCTalluy 3HAaHU U CTYICH-
TOB O PENENSIIOTCS MOJ0XKEeHUAMU : «O TeKylIeM KOHTPOJIE U TPOMEXYTOUHOI arTecTaniu o0yya-
oumxcs», «O MpUMEHEHUH AIEKTPOHHOT 0 00Y4YEHHM S, 1M CTaHLIHOHHBIX 00pa30BaTENIbHbBIX TEXHO-
JIOTUH IPU pean3aly 00pa3oBaTeIbHbIX IPOIPAMMY,
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2 3BAJJAHUSA JJI1sA KOHTPOJISI U OHEHKHW OCBOEHUSA ITPOI'PAMMBI
YYEBHOI'O IIPEJIMETA

2.1. 3aganus VISl TEKyIero KOHTPOJIs

2.1.1. BX0aHOH KOHTPOJIb

Hasnauenne: KOC npenHa3zHaueH JUisd OMpeeTIeHHs] OCTaTOUYHbIX 3HAHUN U YMEHMH 3a
KYpC OCHOBHOM IIKOJIBI.

dopma: KOHTpOJIbHAs paboTa.

YMmenus: 1) onepupoBath C pallMOHaIbHBIMH YHCIIAMHU, 2) IPpe00pa3oBbIBATh aJlredpanye-
CKHE BBIpaKEHUS, 3) peliaTh JUHEHHbIC U KBaIpaTHbIC YPAaBHEHUS U YPaBHEHUS, CBOSIINECS K
HUM, 4) peliaTh IMHEHHbIE HEPaBEHCTBA, 5) peliaTh NpocTeie reoMeTpUIECcKre 3a1a4u

3Hanus: 1) neificTBU ¢ 1eCATUYHBIMU U OOBIKHOBEHHBIMHU JIp00siMH, 2) hopMyJIbl COKpa-
HIEHHOTO YMHOX€EHUS, 3) MpaBuia JeHCTBUN C MHOTOWICHAMH U OJIHOWICHaMH, 4) mpaBuiia Iei-
CTBUH C anreOpanyecKuMH IpoOsSMH, 5) aJTOPUTM PEUICHUs TMHEHHBIX U KBaJPAaTHBIX ypaBHeE-
HUM; GopMyJIbl BBIYUCIIEHUS KOPHEH KBaJApPaTHOIO yYpaBHEHHs, 6) T€OpeMbl O PaBHOCHIIBHOCTU
YpaBHEHUIA, 7) aTOPUTM PEIICHU S TMHEHHBIX HEPABEHCTB, YA CIIOBBIE TPOMEKYTKH; 8) OCHOBHEIE
reoMeTpudeckue GUrypsl, GopMyJibl AJisl BBIYUCICHUS IEpUMETPa U MIJIOUIAJN TPEYT OJIbHUKOB U
YeThIPEXyroJIbHUKOB; TeopeMy [Tudaropa.

3ananme:
Bapuaur Ne 1

_____ 7 49) 49

41 1?] 18*{8 23]_@|3
18 36, 65 |7 49 ‘

1. BuI4HCAHTE 3JHAYEHHE BLIPAAKEH HA
2. Yupocrure BLIpAKEeHHS.

a +3a'b+3ab’ +b'

a) (a+5)(a* —5a+25); 6) & — b T g VB+22+4432,
J.Brinonure JedcTBHA.
x 1 _ b da’bh—ab’ o
a + . a) — L e & :
a +ar a+x a +ab+b b —a a—nhb

4. Pewunre ypagHeHHus.
; 3 1 28
a) (5x+3)* =5(x+3); i) | = -
l-x l+4+x 1-==x

5. Pelunre HepaBeHCcTBA.,
a)17-x>10-6x, i) 2(3—-2)-3(2+2) <=
6. Perumre 3a1a4y ¢ NOMOMBI CHCTEMBI YPABHEHRI:
Hepumemp npamoyzonvuozo mpeyzoabHuka pacen 84 cm, a ezo zunomenysa paena 37 cm.
Haiioume naowads smozo mpeyzoabHuKd.
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Bapunaur Ne 2

=2

3 (17 5

t T'f_ﬂ?'] +3,75:—;

1. BoiuMciHTe 3HAYCHHE BLIPAKEHHH 214 6
2. ¥upoerure BoIpakeHus.

(a° - b* )& — ab+b%) )

A) {2‘!’_1} (1+2b+ 4‘!’2}3 o) a—b ’ H_]\I'I? +2ﬁ‘~u‘ﬁ.
3. BoinoJsure JelicTEHA.
RS S S
) a-b a-b 5) 1 2 1

- Tt 5 +— ~+ :
a—b a-b ¥ +3xy 9y —x° 2x-6y

4. Peunre ypagHeHns.

2
2 3x +x=& 5) x+1+ 20 _a
x B x—1
5. Peminre HepaBeHcTBa.
a) 2x-17=-2T; i) 4(2-3x)-(b-x)>11-x

6. Pewnre 32124y ¢ NOMOLMBLI CHCTEMBI YPABHEHHIi:
Funomenyza npamoyzonsuozo mpeyeoashura paena 13 ew. Ecnu ooun us ezo kamemoes
yeeauums na 4 cm, mo zunomenysa yeenuuumusca wa 2 em. Haiioume xamemui

M PpEYSTh UK.
ITAKET ITPETIOABATEJIA
- OTBETHI K 3aJJaHUAM
Homep 3apanus Bapmnant 1 Bapuanr 2
1. 2 5,5
2. a) a3 + 125 8b3 — 1
6) (a + b)2 a3 + b3
a—>b
B) 8v2 V7
3. a) 1 ab
a a+b
0) (b — a)? x—2
b2 + ab + a2 2x(x — 3y)
4. a) 6 1 1
"5 5 3
0) 12 11,13
5. a) / [—5; +00)
(-5 +)
0) [0; +00) (—0;0.8)
6. 210 5,12

- KpUTEPHH OLICHHBAHUSA:
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OTBET OIICHUBAETCI OMMEMKOU «5)», €CIIN:
paboTa BBIMOJIHEHA TTOJIHOCTHIO;
B JIOTUYECKHUX PACCYKJIEHUSIX U OOOCHOBAHHUH PEIICHHS HET TPOOEIOB 1 OMIMOOK;
B PEIICHUHM HET MaTeMaTUUYeCKUX OIMOOK (BO3MOXHa OJHA HETOYHOCTh, OMUCKA,
KOTOpasi He SIBJISIETCS CIICICTBMEM HE3HAHHWS WM HETIOHUMAaHHS y4eOHOTO MaTepuana).
Ommemka «4» CTaBUTCA B CIEIYIONINX CIyYasxX:
paboTa BRITIOJIHEHA ITOJIHOCTHI0, HO 000CHOBAHUS IIAr'0B PEIICHUS HEIOCTATOYHBI (€CIH
yMEHHUE 000CHOBBIBATH PACCYKIACHUS HE SBJIUIOCH CIICIIUATIbHBIM 00BEKTOM ITPOBEPKH ),
JIOMYIIEHbI OJIHA OIMMOKAa WJIM €CTh JBa — TPU HEAOYETa B BBIKJIAJKAX, PUCYHKAX,
yepTexax uik rpadukax (€ciau 3TU BUJIbl padOT HE SBJISUIUCH ClIELHAIbHBIM 00BEKTOM IIPOBEPKH ).
Ommemka «3» CTaBUTCS, SCIIU:
JOMYIIeHO OoJiee OHON OMMOKY UK OoJiee IBYX — TPeX HEJO0UYETOB B BRIKJIAIKAX, Yep-
TeXax WK rpadukax, Ho oOyJaroumiics o0nagaeT 00sA3aTeNbHBIMI YMEHUSIMHU IO MTPOBEPSEMOi
TEeMe.
OTMeTKa «2» CTaBUTCS, €CIH:
JIOITYIIIEHBI CYITIECTBEHHBIE OITMOKHU, TTOKA3aBIIHE, YTO 00yJaroniics He o01aaaet 00s-
3aTebHBIMIA YMEHUSMH 110 TAaHHOM TEME B TTOJTHOM Mepe.

1.2.2. KoutrpouabHas padora no teme « KopHu u crenenmn»

Hasznavenne: KOC npenHaszHaueH A7 KOHTPOJISI M OLIEHKH Pe3yJIbTaTOB OCBOEHUS TEM
«/[leiictBuTenpHbIe yncnay, «CrenenHas GyHKIUs. MppannoHanbHbIe ypaBHCHUS U He-
PaBCHCTBa», «Iloka3arenbHas (1)YHKIII/I$I, IMMOKa3aTCJIbHBIC YPABHCHUA U HCPABCHCTBA».

dopma: KOHTpOJbHAs paboTa.

Ymenusi: 1) onepupoBath ¢ pariiOHAIBHBIMU U HPPAIlMOHAIBHBIMU CTETIEHSAMH, 2) pelaTh
IpoOHO-pallMOHAaTbHBIE, TOKa3aTeNbHbIE YPaBHEHHUs], 3) pelaTh HppaluoHaIbHbIe ypaBHEHUS U
HEpaBEHCTBA, 4) pelIaTh M0Ka3aTeNIbHbIE YPAaBHEHUS U HEPABEHCTBA.

3HaHus: 1) moHATHE CTENEHHU uncia, 2) cBoiicTBa creneHel, 3) O/13 uppannoHaibHBIX
ypaBHEHUI, HEPABEHCTB.

Bapuanr Noe 1

1. Beiumcnurs:
].]' 64% 3}' 21—21."3,4\.'3
2 1
2) 93:9:
2. Peminth ypaBHEHHA:
x 2_.‘(' idx

x+1
L) E + x=1  x2-1 3) 1'551‘_? = (E)

3
2 Vi—x=2
3. Peminth HepaBeHCTRA:

1) vd—x>=3 2) 3*77 =27

Bapuaur Ne 2

|. BLiuMCHHTE:
” 2?§ 3} 32—3\5,2?\5

5

2) 4a:4s
2. Peminth ypaBHEHHA:
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) 5—x
D =i 3) 07523 = (13)
2] v3ix+1=8
3. PewinTe HepaBeHCTBA:
) V2x-3>4 2) (1)““2

II1. ITAKET ITPEITIOJJABATEJIA
- OTBETHI K 32IaHUAM

Homep 3apanus Bapmnant 1 Bapuanr 2
1. 1) 8 3
2) 3 0,5
3) 2 9
2. 1 0 Her xopHei
2) 1 21
3) 1 -2
3. 1) (—o0; =5) (9,5; +0)
2) [5; + ) (z%0; —1]

- KPpUTCPHUHU OLCHUBAHUSA

OTBET OLICHUBAETCS OMMEMKOU «5», €CIIN:
paboTa BHIMOJIHEHA MOJIHOCTHIO;
B JIOTHYECKHUX PACCYXKICHUSAX U 000CHOBAHUHU PEILCHHS HET MPOOEIOB U OMHNOO0K;
B pEIICHUH HET MAaTeMaTUYEeCKUX OMHMOOK (BO3MOXKHA OJHA HETOYHOCTh, OIMHCKA,
KOTOpasi He SIBJISETCS CIIEICTBUEM HEe3HAHUSI UJIM HEMOHWMAaHUs y4eOHOTO MaTepuaa).
Ommemka «4» CTaBUTCS B CIEAYIOIMINUX CIydasx:
paboTa BEITIOJIHEHA TOJIHOCTHIO, HO 000CHOBAHUS IIArOB PENICHHS HEJOCTATOYHBI (€CITH
yMEHHE 000CHOBBIBATh PACCYKICHUS HE SBJISUTOCH CITSIIHATBHBIM 00BEKTOM ITPOBEPKH );
JOMYIIEHBI OJIHA OIMMOKa WMJIM eCTh JIBa — TPU HEIOUYETa B BBIKJIAJKAX, PUCYHKAX,
YyepTexkxax Wi rpadukax (€CIIu 3TH BUIBI padOT HE SBIISUTUCH CIIEIHATLHBIM 00BEKTOM ITPOBEPKH ).
Ommemka «3» CTaBUTCS, €CIU:
JONYIIEHO 0osiee 0JHON OMMOKHY UITH OoJiee ABYX — TPEX HEeJI0YETOB B BBIKJIAIKaX, Yyep-
TeXax WK rpadukax, Ho oOyJaroumiics 061anaeT 06s3aTebHBIMA YMEHHUSIMH 110 TTPOBEPSIEMOI
TEeME.
OTMeTKa «2» CTaBHTCS, €CIIH:
JIOTTYTIIEHBI CYITIECTBEHHBIE OIMOKHU, TTIOKA3aBIIKE, YTO 00yJaroniics He o01aaaeT 00s-
3aTeTbHBIMUA YMEHUSMU 110 JAHHOHN TeMe B IMOJHOU Mepe.

2.13. KonrpouabsHasi padora «Iloka3aTenbHbie u JJorapupmMuyeckue ypaBHEeHHU»

Hasznauyenne: KOC npenHa3zHaueH Ui OLleHKH ¢(h)OPMUPOBAHHOCTH NPEAMETHBIX YMEHUIL: ore-
pupoBaTh ¢ Jjorapu@mamu, perarb oKa3aTeiabHbIe U JOrapu(PpMUUECKre YPaBHEHUS 1 HEPaBEHCTBA.
®opma: KOHTpOJIbHAs paboTa.

Ymenusi: 1) onepupoBars ¢ MppallMOHAIBHBIMH YK CIAMU U Jorapudmamu 2) pemaThb Mno-
Ka3aTeJbHbIC U JIOTapu(MHYECKUE YPAaBHEHHUS, 3) pelIaTh MOKa3aTeIbHbIC U JIOTapH(PMHUUECKUE HE-

paBeHCTBA.
3Hanus: 1) MOHATHE MPPALIMOHATIBHOTO YK CIIa, Jorapudma, 2) cBoiicTBa creneHei, nei-
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CTBHSI CO CTEEHSIMHU, 3) CBOMCTBA JIOrapu(PMOB, OCHOBHOE JIOTapr(hMHUUECKOE CBOUCTBO; 3) paB-
HOCHJIBHOCTh YPaBHEHU, 4) CBOMCTBA MOKA3aTeIbHON U JOorapuMUUYECKOl (PyHKIIUU.

I1. SATAHUE OJIS1 OBYUYAIOHIETI'OCA

Bapuaunt Ne |

. Briuucnure:

) V36 3) 95275
7132 1) log,s225
2) (& ¢
) (25} 5) logi1

2. Pemnre ypapHenne:

1) ¥t = 27+l 3) logs(3x+1)=2

2) 23 ¢l =12 4) logs(x +2) + logsx =1
3. Pemnte HepaseHcTBa:

) (l)x—]. 51

3 9
2) %3 4 2%l <17
3) lg(3x —4) > Ig(2x + 1).

Bapuaunt Ne 2

. Briumcnure:

1) Ve4a? 3) 75 . 49s
#7112 4) log,256
2 ()

5) log,.64

2. Pemnte ypapHeHue:
1) 2#H = 16* 3) log,(4x—2) =3
2) {]'212+4x—5 =1 4) [agz(x - 5) + IGQZ(X‘ + 2} =3

3. Pemnre HepaseHcTa:
1 3%
1) (E] <2
2) 314 3x2 =28
3) logi(2x+3) = log:(x +1).
2 2

III. ITAKET ITPEITIOJJABATEJIA
- OTBEThI K 32JaHUAM

Homep 3apanus Bapmnant 1 Bapuanr 2
1. 1) 6 2
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2) 0,2 1
8
3) 9 49
4) 2 4
5) 0 1.5
2. 1) -1 25
2) 1 55 1
3) 8 7.25
4) 1 6
3. 1) (—o0; 3] [__1_ +oo)
5
2) (= 1) [1; +0)
3) (=5 + =) (=1, +)

- KpUTEPHH OLICHHBAHUSA:

OTBET OIICHUBACTCI OMMEMKOU «5», €CIIN:
paboTa BBINOJIHEHA MTOJIHOCTBIO;
B JIOTHYECKHUX PACCYXICHUSX U 000CHOBAHUHU PEIICHHS HET MPOOETIOB U OMHNO0K;
B PCIICHWH HET MaTeMaTHYeCKHUX OMIMOOK (BO3MOXKHA OFHA HETOYHOCTH, OIHCKA,
KOTOpas He SBJISETCS CICACTBUEM HE3HAHUS MIIM HETOHMMAaHMs yueOHOro Marepuana).
Ommemka «4» CTaBUTCA B CIICAYIOIINX CIyYasX:
paboTa BBIIIOJHEHA [TOJIHOCThIO, HO 0O0OCHOBAH U 11Ar0B PELICHU s HEAOCTaTOUHBbI (€CiIu
yMeHHe 000CHOBBIBATh PAcCy KJI€HUS HE SBJSUIOCH CIIEUATbHBIM 00bEKTOM MPOBEPKH );
JONYIIEHbl OJlHA OIMOKa WIM €CTh JIBa — TPU HENOYETAa B BBIKJIAJIKAX, PUCYHKaX,
YyepTekax uii rpadukax (ecim 3Ty BUIBI padOT HE SIBISUIUCH CIIEIUATBHBIM 00BEKTOM IIPOBEPKH ).
Ommemka «3» CTaBUTCS, €CIU:
JOMYIIEHO 0oiee OJJHON OMMOKH UK OoJiee ABYX — TPEX HEeJI0YETOB B BBIKJIAIKaX, Yyep-
TeXax WK rpadukax, Ho oOyJaroumiicss o0nagaerT o0sA3aTeNbHBIME YMEHUSIMHU IO TTPOBEPSEMOi
TEME.
Ot™meTKa «2» CTaBUTCS, €CIH:
JONYILEHbI CYIIECTBEHHbIE OLIMOKH, T0Ka3aBIIKE, YTO 00yUaromuiics He 00s1aaeT 00s-

3aTCIIbHBIMU YMCHUSMH I10 I[aHHOﬁ TEME B IIOJIHOU MeEpe.

2.14. KonrpoabHasi padora no teme « Tpuronomerpus»

Hasznauenne: KOC npeaHa3HaueH Al OLEHKU COPMUPOBAHHOCTH MPEIAMETHBIX yMe-
HUH: ONEepUpOBaTh TPUTOHOMETPHUYECKUMHU (DYHKIUSMH, peliaTh TPUTOHOMETPUYECKHE ypaBHE-
HUSI 1 HEPaBEHCTBA.

dopma: KOHTpOJIbHAs paboTa.

YMmenusi: 1) BEIUMCIATH 3HAYCHHS] TPUTOHOMETPHUECKUX (YHKIIHH IO 33laHHOMY apry-
MEHTY; 2) BBIYMCIIATh 3HAUEHHE TPUTOHOMETPUYECKUX BBIPAXKEHUH; 3) peliaTh TPUTOHOMETpHYe-
CKUeE ypaBHEHUs; 4) pelaTh TPUrOHOMETPUYECKIE HEPAaBEHCTBA.

3Hanusi: 1) Tpuronomerpuyeckue GyHKIIMU OJHOTO apryMEHTa; 2) OCHOBHBIE TPUTOHO-
MeTpuueckue Gopmyibl, 3) TpUroHoMeTpuueckue GyHKINHU, UX cBOWCTBa U rpaduku, 4) obdpar-
Hble TPUT'OHOMETpHYecKre QyHKIUHU, 5) (HGopMyIIbl Ul HaX0XIEHUS KOpHE i TPUTOHOMETpHYe-
CKHUX ypaBHEHHH, 6) M0JI0KEHNE TOUKU HAa TPUTOHOMETPUUECKOM KpYTE.
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3AJAHUE JJISI OBYYAIOHIEI'OCA
Bapuanr No 1
1. Ilo sna4eHHio 0JHOH U3 TPHIOHOMETPHYECKHX (DYHKUMI HAM/MTE 3HAYEHHA TPEX OCTANIbHbIX

. 3 m
sma:"T, S<a<m

2. Briuucnure:

. 15m 23R
a) sin— — cos—;
4 4

V3 1y,
0) 12arccns? — 3arccos (_E) ;

B) 3arctg (_Tlg) + 2arctgl.

3. Pemnre ypapHeHus:
V3

a) cas(?—;—h)——— 0;

2
n

6) tg(2x+%)=—1;

B) Ssinx —3sin®x +2 = 0;

r) 2cos’x — 3sin’x — sinx - cosx = 0.
4. Pemnte HepaseHCTBO:
V3
?I

0) cos (x—% =

a) sinx = —
v
-

Bapuanr N 2
1. [lo snauennto 0HOH M3 TPHIOHOMETPHYECKMX (DYHKUMH HAHIMTE 3HAYEHHH TPEX OCTANBHEIX

V5 am
fﬂS{I=—?q H‘:H{T.

2. Beluucnnre:

11m . 25T
a) EQT — 5in T,’

o) darccos (— ?) + 6arccos (—%) :
B) Sarctg\ﬁ + darctgl.

3. Pemnre ypasHenus:

LA
a) cos (2x+;) +E = 0;
n 1
6 t9(3x-2)
B) 7cosx — 3 + 6cosix = 0;
r) 2cos’x — 2sin®x — 3sinx - cosx = 0.

4. Pemnte HepaseHCTBO:
=)

3
a) cosx < ”7:

6) sin(x+%) > -2

II1. ITAKET ITPEITIOJJABATEJIA
- OTBETHI K 32IaHUAM

| Homep 3apanus | Bapmuant 1 Bapuanr 2




1. V22 2o s
— = — 5 -2 3' 5 ' oz
V3 2
2. a) 0 33
2
G) n 21
B) 0 21T
3. a) T _ T 271n T
- = ——=+—=—4mn, nez
q+].1TH n.nj' , N€Z 3T
i) ' 57 mn
——+—5, nez —+—, nEZ
4 2 36 3
B) o1 1
(—1)"+1a'rc3:ri§+mt, -_Furcms§+ 2mn, neZ
nez
. T o
r) —arctg2 + nn; ” + 1, _'5_1”- tg2 + mn,
nez arcr,gE + nn, net
4. a) 2 m _R B
[—?+2TL’]‘L‘ —§+21'ml, [ 5+21'TT!, 6+2ﬂ'ﬂ];
neg nedsz
0) I _ L
[Zrm, 3 + Emi],n EZ [ w4+ 2mn; > +2]‘TT!],
nez

- KDUTEPUHU OIICHUBAHMWSA

OTBeT OLIEHUBACTCS OMMEMKOU «5», eCu:
paboTa BBIMOJIHEHA MTOJHOCTHIO;
B JIOTUUECKHUX PACCYKJIEHUSIX 1 0OOCHOBAHUU PEIIECHUS HET MPOOEsIOB U OIMMOO0K;
B pEIIEHWU HET MaTeMaTH4YeCKHX OIMOOK (BO3MOKHA OJIHA HETOYHOCTh, OIMKUCKA,
KOTOpasi He SIBJISIETCS CIIEICTBUEM HE3HAHMS UJIM HETIOHUMAaHHS y4eOHOTo MaTepuana).
Ommemka «4» CTaBUTCA B CIEIYIOMINX CIy4asxX:
paboTa BBITIOJTHEHA TOJIHOCTHIO, HO 000CHOBAHUS IIATOB PELICHUS HEJOCTATOYHBI (€CIn
yMeHHEe 000CHOBBIBATh PACCYKICHUS HE ABISUIOCH CIEIHATbHBIM 00BEKTOM ITPOBEPKH );
JONYIIEHBl OJ{HA OINMOKAa WJIM €CTh JIBa — TPU HEN0uYETa B BBIKJIAJIKAX, PUCYHKAX,
yepTekax WK rpadukax (eciau TH BUIbI padO0T He SIBISUTUCH CIISIUATbHBIM OOBEKTOM IMPOBEPKH ).
Ommemka «3» CTaBUTCA, €CIIU:
JOMyIIeHo Oojiee 0AHON OMIMOKY Ui OoJiee IBYX — TpeX HEeJOUETOB B BBIKJIAIKaX, 4ep-
TeXax Wiu rpadukax, Ho oOyJaronmics o01amaaeT 00s3aTeIbHBIMU YMEHUSMH T10 MPOBEPSIEMON
TEME.
OTMeTKa «2» CTaBUTCS, €CIIN:
JOMYIIEHBI CYyIIECTBEHHBIE OIMOKH, TOKA3aBIIKE, YTO 00yJaromuiics He o0sagaeT 00s-

3aTCJIIbHBIMU YMCHUSIMU 10 I[aHHOﬁ TEME B IIOJIHOMU MEpe.

2.1.5. KonrpoJsbHas padoTa no reMe «jJeMeHTbl KOMOMHATOPUKH, CTATUCTUKHA U TEOPUH
BEpPOSITHOCTH»
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Hasnayenme: KOC mpenHazHaueH [ OLIGHKHM C(HOPMUPOBAHHOCTH  yMEHUM
OpPUCHTUPOBATLCA B CTATUCTUKE U TCOPUU BCPOATHOCTH.
dopma: KOHTpOJIbHAs paboTa.

YMenusi: 1) HaX0IUTh KOJMUYECTBO BO3MOKHBIX BAPUAHTOB; 2) BEIYUCIATH BEPOSITHOCTD CO-
ObITHSA; 3) BBIUYUCIIATH YUCIIO COUETAaHUM, pa3MEILEHU U TEPEeCTaHOBOK.
3HaHusi: 1) noHATHE COOBITUS, PAaBHOBEPOSTHBIX COOBITHI, BEpOSTHOCTU COOBITUH; 2) co-

YeTaHusl, pa3MeIIeHUs, TepecTaHOBKYU; 3) (GOPMyJIbI I BBIYUCICHUS BEPOSITHOCTUH COOBITHS,
1) dopmynbl ajist oICUYETA YKCIIa COUYSTAHUH, Pa3MEIICHUH U TTePECTaHOBOK.

3AJAHUE JUIA OBYYAIOIIETI'OCA
Bapuanr 1

1. CxonbkMMH criocoBaMi MOKHO Pa3MeCTUTh 5 PAIHYHBIX KHHT Ha noake?

2. CKOIBKO TPEX3HAYHBIX HHUCEI ¢ Pa3HbIMH LHM(ppaMu MOXKHO cocTaButs H3 undp 0, 1, 3,6, 7, 97
3. Hz 10 unenos komaHbl Hano BeIOpaTh KanuTaHa W ero 3aMecturend. Cxoaskumu cnocobamu
ITO MOMKHO Cenars?

4. Beruucnure: 3P + 245, — C#

5. BRINYCKHHKM IKOHOMHYECKOID HHCTHTYTA padoTaloT B TPEX PailH4HBIX KommaHwax: 17
yenoBek B OaHke, 23 - B pupme u 19 - B nanorosoii uucnexuuu. Haiinre BepoaTHOCTL TOTO, 4TO
Cy4aiHO BCTPEUEHHBIH BRINYCKHHUK paboTtaer B dupme.

6. Muwmens npejcrapaser coboil TpH Kpyra (0AHH BHYTPH APYIOro), pajHyckl KOTOPLIX PABHEI 3,
7 1 8 ey, CTpenok BeICTPENIN He Lelsch U nonan B Muuieds. Halinure BeposTHOCTE TOrO, 4TO OH
HOIAN B CPEHMIH KPYT, HO HE NOTIAN B MAIEHBKHIT Kpyr.

Bapuanr 2
1. CxonbkumH criocoaMu MOKHO Pa3sMECTHTh O PAIHYHBIX KHHT Ha noake?
2. CronbKo TPEX3HAYHEIX YHCEN ¢ PA3HBEIMH UHppaMH MORKHO cocTaBuTb w3 uudp 0, 3, 4, 5, 87
3. Mz 8 uneHoB KOMAH/LI HA/I0 BRIOpATE KANUTAHA M ero 3aMectuTend. CroNbKMMH crnocobaMu
ITO MOMKHO CAenaTh?
4. Buumenure: Py — 245 + 3C3
5. BBINYCKHMKM “IKOHOMWHYECKOrD HHCTHTYTA padoTaloT B TPeX PaiiH4HBIX KoMmaHwax: 19
yesloBek - B Oanke, 31 - B dupme u 15 - B Hanorosoii uucnexuny. Haligure BepoaTHOCTE TOTO, 4TO
CYy4AHHO BCTPeUeHHbIH BRINTYCKHHK paboTaer B DaHke.
6. Muens npejcrapaser codoii Tpu Kpyra (0HH BHYTPH JAPYroro), paiMyckl KOTOPLIX paBHEI 4,
5 1 9 em. Crpenok BRICTPENN HE LENACk U nonan B MHueds. Haliinte BepoatHoCTs TOrO, 4TO OH
HOIAN B CPSIHUEH KPYT, HO HE NOTIAN B MAIEHbKHIT Kpyr.

ITAKET ITPEITOJJABATEJIA
- OTBEThI K 32JaHUSIM
Homep 3apanus Bapuanr 1 Bapuanr 2
1 120 720.
2 100 48
3 36 28
4 177 - 36
5 23/59 19/65
6 5/8 1/9
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- KPpUTCPHUHU OLUCHHUBAHUA

OTBET OLIEHUBAETCS OMMEMKOU «5», €CIIN:
paboTa BBIMOIHEHA MTOJTHOCTHIO;
B JIOTHYECKHUX PACCYXKIECHUSX U 000CHOBAHUHU PEILCHHS HET MPOOEIOB U OMHNOO0K;
B pEIICHUHM HET MAaTeMaTUYEeCKUX OMHMOOK (BO3MOXKHA OJHA HETOYHOCTh, OIMCKA,
KOTOpasi He SIBJISIETCS CIIEICTBUEM HE3HAHHS UM HETIOHUMAaHHS y4eOHOTO MaTepuaa).
Ommemka «4» CTaBUTCS B CIEAYIOIINUX CIydasx:
paboTa BRITIOJIHEHA ITOJIHOCTHIO0, HO 000CHOBAHUS IIAr0B PEIICHUS HETOCTATOYHBI (€CIH
yMEeHHE 000CHOBBIBATH PACCYKICHUS HE SBJIUIOCH CIIEIIUATbHBIM 00BEKTOM ITPOBEPKH );
JOMYIIEHBI OJIHA OIMMOKAa WJIM €CTh JBa — TPU HEAOYETa B BBIKIAJKAX, PUCYHKAX,
YyepTekax Wi rpadukax (ecim 3Ty BUIbI padOT HE SIBISUTUCH CIIEIUATBHBIM 00BEKTOM IIPOBEPKH ).
Ommemka «3» CTaBUTCS, €CIIU:
JOMYIIeHOo 0oJiee 0HOM OMMOKY Ui 00JIee IBYX — TpeX HEJOUETOB B BBIKJIAIKAX, Yep-
TeXax WJIM rpadukax, Ho o0yJaronmiics 0baanaeT 06s3aTeIbHBIMA YMEHHUSMH 110 TTPOBEPSIEMOI
TEeMe.
OTMeTKa «2» CTaBHTCS, €CIIH:
JIOTTYTIIEHBI CYIIIECTBEHHBIC OITMOKH, TTIOKa3aBIINe, YTO 00yUaromuics He o0aagaeTt o0s-

3aTCIIbHBIMU YMCHUSMU I10 I[aHHOﬁ TEME B IIOJIHOU MeEpe.

2.1.6. UnpuBuayaabHoe foManiHee 3agqanue no teme «llponsBoanast GpyHkumum»

Ha3navenue: KOC npenna3HadeH 11 OlieHKH ¢(hOpMUPOBAaHHOCTH YMEHHU I BBIYHCIISTH MTPO-
U3BOJIHYIO (QYHKIIHUH.

dopma: KOHTpOJIbHAs padoTa.

Ymenusi: 1) HaxoIuTh NPOU3BOAHBIE DJIIEMEHTApHBIX (YHKUMH, 2) BBIUUCIATH
MPOU3BOHYIO CIIOKHOM (QYHKIIHH.

3HaHus: 1) npaBusa BEIUMCICHUS MPOU3BOAHOM; 2) GOPMYJIBI BBIUMCICHHS TPOU3BOIHOM dJTe-
MEHTApHBIX PYHKIUH, 3) TPaBUIIO BBIYUCICHHS POU3BOTHON CIIOKHON (DyHKIIHH.

3AJJAHUE J11 OBYYAIOLET'OCA

1. CocraBbTe PyHKIIMH, HCTIOJIb3YS CJAEAYHOIIYI0 KOTHPOBKY:
e a—Konu4ecTBO OyKB B (pamMmiInu CTyJeHTa (B MMEHHUTEIBHOM Ma/IeXKe),
e b —Koau4ecTBO OYKB B IMOJIHOM UMCHH CTYJICHTA.

2. HajiguTre nMpou3BOIHbIE MOJY4Y€eHHBIX PyHKIMIA.

1) f(x) = ax?+ bx3+ 8

2) f(x) =(a+b) x4+ (a—Db)-xb

23 f(x) =axe1+b-lnx + a*

f(x) = sin(bx) + cos(ax — b) +—

x2

5) f(x) = 7ebx=8 + 12tg(ax + b)
X a—Xx b
6) f(x)= loge* +b*+e> ™" +_

x3

7) f(x) = Vb + x-a + xb

ITAKET ITPEITOJJABATEJIA
- Kaxas paboTa MHAMBUIYalIbHA (OTBETHI HE MPEICKa3yeMbl)
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- KPpUTECPHUHU OUCHHUBAHUA

OTBET OLIEHUBAETCS OMMEMKOU «5», €CIIN:

paboTa BBIMOIHEHA MTOJTHOCTHIO;

B JIOTHYECKHUX PACCYXKIECHUSX U 000CHOBAHUHU PEILCHHS HET MPOOEIOB U OMHNOO0K;

B pEIICHHH HET MaTeMaTHYeCKHUX OHIMOOK (BO3MOXKHA OJJHA HETOYHOCTH, OIHCKA,
KOTOpas He SBJIAETCS CICACTBUEM HE3HAHUS MIIM HETOHMMaHMs yueOHOro MaTepuana).

Ommemka «4» CTaBUTCA B CIIEAYIOIIUX CIyYasX:

paboTa BBIIIOJIHEHA [TOJIHOCThIO, HO 00O0OCHOBAH U 11Ar0B PELICHUsI HEJOCTaTOUHBI (€CIIU
yMeHHe 000CHOBBIBATh PacCy>KJI€HUS HE SBJSUIOCH CIIEHUATbHBIM 00bEKTOM MPOBEPKH );

JOMYIIEHb! O/IHA OIMOKa WM €CTh JIBa — TPU HENouéTa B BBIKJIAJKaX, PUCYHKAX,
YyepTekax Wi rpadukax (ecim 3Ty BUIbI padOT HE SIBISUTUCH CIIEIUATBHBIM 00BEKTOM IIPOBEPKH ).

Ommemka «3» CTaBUTCS, €CIIN:

JONYIIEHO Ooiee 0JHON OIMOKH UK OoJiee ABYX — TpeX HEeJI0YETOB B BBIKJIAIKaX, Yep-

TeXax WM rpadukax, Ho oOyJarouMiicss o6nanaeT 00s3aTeNbHBIMI YMEHUSIMHU IO TPOBEPSEMOi

TEME.
OTMeTKa «2» CTaBHTCS, €CIIH:
JIOTTYTIIEHBI CYITIECTBEHHBIE OIMOKHU, TTOKA3aBIIKE, 9TO 00yJaroniics He o01aaaeT 00s-

3aTCIIbHBIMU YMCHUSMU I10 )IaHHOﬁ TEME B IIOJIHOU MeEpe.

1.2.7. KonrpoJuabHas padora no reme «IIpousBoanass pyHkuum»

Hasznauenne: KOC npennazHaveH 11l OLEHKH CPOPMUPOBAHHOCTH YMEHHI BBIUUCIIATH
MPOU3BOIHYIO QYHKIIMHU U MIPUMEHSATH €€ JIJIsl UCCIIeI0BaHus (DYHKITUH. .

dopMa: KOHTPOJIbHAS padoTa.

YMmenus: 1) HaX0UTh IPOU3BOTHBIC AIIEMEHTAPHBIX (DYHKIIUH, 2) BBIYUCISATH TPOU3BO/I-
HYIO CIIOKHOW (DyHKITMH, 3) HAXOAUThH 3HAUYECHHUE MPOU3BOAHON (DYHKIIMH B TOUKE, 4) HAXOIUTh
WHTEpBaJbl BO3pACTaHUs U YObIBaHUS QYHKIIUH, 5) HAXOAUTh HAaNOOJIbIlIee U HAUMEHBIIIee 3HaUe-

HUe (QYHKIIMYU Ha 33IaHHOM MMPOMEKYTKE; 6) UCcCaen0BaTh GYHKIIUIO H CTPOUTH ee TpaduK.
3HaHus: 1) npaBuia BHIYMCIECHUS TPOU3BOAHOMN;2) (POPMYIIBI BHIYMCIIEHUS TPOU3BOIHON
3JIeMeHTapHBIX (YHKIUH, 3) IPaBUIIO BBIYUCIICHUS IPOU3BOIHOM CII0KHOM PyHKIIMH, 4) TOHATHE
BO3pacTaIeil u yObIBarome QyHKIHH, 5) TOHATHE HaUOOJBIIEr0 U HAMMEHBIIIETO 3HAYCHHUS
GYHKIMY Ha 3aJJaHHOM MPOMEXKYTKE, 6) alrOPUTM UCCIIEOBaHUS (PYHKIIMU C TOMOUIbIO MTPOU3-

BOJIHOM.
Bapunanr Ne 1

1) Berunenuts npon3eoanyio yHKIHHK:
a) x7+5x%+24x2 -7
) (5x%—3x)*

. x5-3x%48
2) Haittu y'(1), ecim: y(x) = ——
2x3-7
. z
3) Haiity uHTEpBANL] BO3PACTAHUA U yOBIBAHUA (DYHKUMH: Y = ;x3 —x% —4x +5;
4) Haiitu nanGoneluee u HauMeHbiee 3Havenne Gyuxumn  f(x) = x? — 6x2 4+ 9 ua orpeske

[-2; 2].

5) Heenenopats iyHKLMIO © HOMOLIBE IPOH3BOAHOI 1 nocTpouTs ee rpadmk: y = 2 + 3x — x7,
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Bapuaunr Ne 2
1) Beraucauts npou3soaHy hyHKIMK:
a) 12x* —5x748—3x
6) (4x* —12)°
2) Haittn y!(1), ecnm: y(x) = %
3) Haiitu MHTepBaibl BO3pacTaHus 1 yobiBanus dyukunn: v = 2x? +3x2 — 2;
4) Haittu nanboneinee n Hanmenbinee suadenne pyukumn  f(x) = x* + 6x% + 9x na orpeske
[- 4; 0].
5) Ucenenosars hPyHKLUHIO ¢ NOMOLLBIO TPOX3BOIHOI K nocTpouTs ee rpaduk: y = —x* + 4x% —

dx,

[MAKET IPEINNOJABATEJIA
- OTBETHI K 3A1aHUAM

Homep 3a1anus Bapuawnt 1 Bapuaur 2
1 a) 7x®+ 30x° + 48x a) 48x3 —35x5—3
6) 4(10x —3)(5x* — 3x)* 6) 60x%(4x* —12)*
2 -1,24 _ﬁl
3
3 Y Bospacraer npu x € Y Bospacraer npu x €
(—eo; —1| U [2; 4eo) (—eo;—1] U |0; +02)
Y yOwiBaer npu x € |—1; 2| Y yOwsaer npu x € [—1; 0]
4 |rpf}§|y(x) =y(0)=9 [ngglytx) =y(-3) =54

|"Li-9]3’(x) =y(-1)=—4
lr_nzi;gl:af(x} = y(—2) = -23
5 (-1:0) — min (E; —li) _ min
(1; 4) — max 3 27
. (2; 0) - max
(0, 2)- neperud
1 16

(1 - = —) — neperud

3’ 327

- KpUTEPHH OLICHHBAHUSA:

OTBET OLIEHUBAETCS OMMEMKOU «5», €CIIN:

paboTa BBIMOJIHEHA MTOJIHOCTHIO;

B JIOTHYECKHUX PACCYKIICHUSIX M OOOCHOBAHUU PEIICHUS HET MPOOEIIOB U OIIUOO0K;

B pEIICHUH HET MAaTeMaTUYEeCKUX OMHMOOK (BO3MOXKHA OJHA HETOYHOCTh, OIMHCKA,
KOTOpasi He SIBJISIETCS CIIEICTBMEM HE3HAHWS MM HETIOHUMAaHUS Y94eOHOTO MaTepuana).

Ommemka «4» CTaBUTCA B CIEIYIONINX CIyYasxX:

paboTa BBITIOIHEHA TOJIHOCTHIO, HO 000CHOBAHUS IIArOB PEIICHUS HEAOCTATOYHBI (€CIIU
yMEHHUE 000CHOBBIBATH PACCYKIACHUS HE SBJUIOCH CIIEIIHATbHBIM 00BEKTOM ITPOBEPKH ),

JIOMYIIEHBI OJIHA OIMMOKAa WJIM €CTh JBa — TPU HEAO4YETa B BBIKIAJKAX, PUCYHKAX,

yepTekax Uiy rpadukax (€Cim 3TH BUJIBI paOdOT HE SBIISUIUCH CIICIIUATBHBIM 00bEKTOM ITPOBEPKH ).
Ommemka «3» CTaBUTCS, €CIU:
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JOITYIIIEHO 0oJiee OTHOM OIMOKH MK 00Jiee IBYX — TPEX HEI0UETOB B BHIKJIAKAX, YEP-
TeXax WK rpaukax, Ho o0yyaroumiics obaanaeT 00s3aTeNbHBIMA YMEHUSMH 110 ITPOBEPSIEMOM
TEME.
OTMeTKa «2» CTaBUTCS, €CIIM:

JIOMYIIEHBI CYIIECTBEHHBIE OIMOKH, ITOKA3aBIIHE, YTO O0YUAIOIINIACS HEe 00IanaeT 00s-
3aTeNIbHBIMUA YMEHHUSIMH TI0 JAHHOW TeMe B TIOJHOM Mepe.

2.1.8. Tecr mo Teme «IIpousBognas pyHkuum»

Ha3navenune: KOC npeanaszHaueH st OlieHKH ¢QOPMHUPOBAHHOCTH YMEHUM BBIYUCIIATH
MPOU3BOAHYIO0 (PYHKIIMU U IPUMEHSTH €€ JJIsl HCCIEeAOBaHMS (PYHKIUU. .

dopmMma: TecCT.

Ymenus: 1) HaX0UTh MPOU3BOHBIC AIEMEHTAPHBIX (DYHKIIUH, 2) BBIYUCISATh TPOU3BO/I-
HYIO CIOXXHOH (QpyHKIMH, 3) HAXOAUTH 3HAYCHHE MPOU3BOAHON (PYHKIIUK B TOUKe, 4) HAXOAUThH
MHTEpPBaJIbl BO3pacTaHus U yObIBaHUS GYHKIIMH, 5) HAXOIUTh HAauOOJIbIlIee U HaMEHbIlIee 3HaYe-
HUe QYHKIIMH Ha 33JJaHHOM IIPOMEXYTKe; 6) ucciaeaoBaTh GyHKIHIO U CTPOUTH €€ rpaduk.

3HaHus: 1) npaBuia BHIYMCIECHUS TPOU3BOAHOMN; 2) (OpMYIIBI BHIYMCIIEHUS TPOU3BOAHOM
3JIeMEHTapHBIX QPYHKIUH, 3) MPaBUIIO BBIYMCIICHUS IPOU3BOIHOM CII0KHOM (DyHKIINHU, 4) TOHATHE
BO3pacTaileil U yObiBarome (GyHKIHUH, 5) TOHATHE HaUOOJBIIEr0 ¥ HAMMEHBILIETO 3HAYCHUS
(GYHKIMM Ha 3aJJaHHOM MPOMEXKYTKE, 6) alrOPUTM HCCIEA0BAHUS PYHKI[MU C TOMOLIbIO ITPOU3-
BOJIHOM.

3AJAHUE JJI51 OBYYAIOIIET'OCA
Bapuanm 1

Yacmw 1
B
Al. Haiigure nponssoanyio gynkunn y=9-9x" — E.x"'

] 1 i ] ] ]
1Jg=9x—x“—gx“; 2) ¥ =9x-72x" =5x"; 3) )y =-72x -6x"; 4) y =—17x -6

A2. Haiigmre 3nasenune nponseoaunoit dyuxuun y=2cos x— 3x° B touke x, =0

1) D 2) -3; 3) 2; 4) -6;
1-2x
A3, Haiinure npou3Bouyio pyHKIHKM V= -
2x+1
2 2 2x 4
(2x+1) ) (2x+1) ) (2x+1)° (2x+1)
A4, f(x)=(3x-2)". Haiigure f(1). 1) 1; 2) 0; 3)15; 4)5.
A5 fix) = 6sin x — 3. Pemnure ypasuenne f'(x) =0
1) mk, ke Z: 2}{—lj“ﬁ£+rrk,kE2: 3}f+nk,kez; 4}i§+2xk,kez;

) 943 13
Ab. ﬂx]—SCDHZ X Boruncaure ' f%l 1) —T\F: 2) T 3)0; 4)5.
Lo
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Yacmn 2
1
Bl.fix)= Eutg 15x + s,l'ﬁ Haiiaure {"’{%}

x =27

B2. Haiinure snauenue npowspoanoil dyukuumn y= 23009
+3x+

B Touke x, = 2005

B3. Haiigure spavenue f{f—z} ecnun F(x) =sin "x—cos' x

f'(x)

1
B4. Pemnre ypaBHenue =0, ecnn f(x) = EJr3 —4dx; g(x) = Vx

B5. Pewnre ypasuenne f'(x) =0, rae fix) = cos8x — sin8x — 1

B6. Haiigure cpennee apudivernyeckoe kopueii ypasuenna f'(x) = 0, npunaanesammx

OTPE3KY [{k 2] , eciu u3sectHo, uto  £(x) = cos” x+ 1 +sin x

Bapuanum 2
Yacms 1

7
Al. Haiinure nponssoanyro GpyHKIHK yzﬂ—ﬁx’ +E,1rﬁ

. 1 ]
1) ¥ =-20x"+7x"; 2) ¥ =8x—-20x" +7x"; 3)y =8x— ¥ +Ef; 4) ¥ =-20x" +7x°

A2, Haiinure sHauenne nponssoanoil dyukuun y=7Tx— 55— V3sin x B Touke X, =T

1) 7; 2) -3; 3) 4; 4) T++/3;
3+ 2
A3 Haiiaure npoH3eo iy (PYHKLHK |V = ! ﬁx
x—
13 8 =3 l-x
1) = ; 2 ; 3 : 4 ;
J [.1’— 5}2 } {X—E}Z .:I [X—5}2 .:I {X—ﬁ}z
Ad.  f{x) =(5x-4)" . Haitaure F'(1). 1) 6; 2) 1; 3)30; 4)0.
A5, fi(x) = 4cos x +2. Pewmre ypapnenne f'(x) =
2
1) nk, ke Z; z}::—1)’f§+nk.kez; 3}=?E+2m'c,kez 1) 2 =tk k€ Z;

3 9
A 6. fix)=3sin’ x Bruncnure f° [ﬁ] 1)3; 2)0; 3) MII'_; 4) 1
Yacmn 2

B1. f(x) = ltg 8x + +/2 . Haiigure r'{E}

B2, Haiigure 3Hauenue npouspouoil dyHkuumn y= xz +l}£ xz +l}+l B TOHKE X, =2
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B3. Haiijgure snauenne f{z], ecnu f(x) =sin 4x-cosdx

P

f [xi =0. eciu f(x) = %Xﬂ —18x; g(x) = 2“'{;

B4. Pewnre ypaBHenue

L

BS. Pewnre ypasuenne f'(x) =0, rae f(x) = sinbx + cosbx + 5

s s s i s
B6. Haiianre nanbonbiuuii oTpuuarensHeiit kopens ypapnenus f(x) =0, npunaesaniuii

OTPE3Ky [—.?Z':.?:'] , ecin u3sectHo, wto (%) = cos2x— x\3

Bapuanm 4
Yacmw 1

Al. Haiiaure nponssojaHyo yHKUHE } = —%xﬁ +5x" —14

1) ¥V==Tx +x —l4x; 2]_}‘=—lgf+xs—l4x; 3) ) =-7x° +20x°: 4

V=15 195
A2. Haiyure 3nadenne npouseoaHoil pyukuun Y =3x+4-5sin x g touke X, =

1) 6; 2) -1; 3) -2; 4) 3;

" D
A3. Haiinure npoH3BoHy0 QYHKIHH = 72
X
7 3 7

1) - ; 2 ; 3 ; 4] -1;

] (x+ 2) ) (x+2)° (x+2) ]
Ad. fix)=(5x+4°. Haiigure (- 1). 1) 1; 2)-30; 3)30; 4)6.
A5, fix)=8cos x + 4 . Pewmre ypapuenne £(x) =0

n 2r n
1) S+mkk€Z; z}i?ﬂxk,kez D -V 4wk keZ;  4) mkke Z;

. 2 . b 3@'@ ]
A 6. fix)=3sn x Brpiuyucnure [ _E L1y 3 2)0; 3) —T; 4) 1

Yacmn 2
1
BL f(x) =  tg 8x + J2 . Haiinure f‘(—%}

B3. Haiigure snauenne f{%]., ecn f(x) =sin 4x- cosdx

P

2
B4. Pemnre ypasnenue [x; =0, ecom f(x) = EXH ~18x; g(x) = 2%

BS. Pewnre ypasuenne f'(x) =0, rae f(x) = sinbx + cosbx + 5

. T 3T
B 6. Haiigure cymmy kopueii ypapuenus £ (%) =0, npunasiesamux  otpesky [E .?] , BCIH

wigectTno, yto f(x) =sin® x—1-cosx
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2.1.9. KonrpoabHasi padora no teme «Illepsoodpa3Has m mHTErpaI»
Hasznauenue: KOC npenna3zHadeH A1 KOHTPOJIS M OIIEHKH PE3YJIbTaTOB OCBOEHUS TEMBI

«ITepBooOpasHas U UHTETPaAI.

dopMa: KOHTpOJIbHAs paboTa.

Ymenusi: 1) HaX0qUTh NEPBOOOPAZHYIO AJIEMEHTAPHBIX PYHKIIUH, 2) HAXOIUTh HEOTIpeie-
JIEHHBIH MHTErpa, 3) pewars NpocTelIre 3a1a4l Ha IPUMEHEHNE ONPE/IeNIEHHbIX UHTETPaJIoB.

3nanus: 1) nonsrue nepBooOpa3Hoil GPYHKIMH, 2) TOHITHE HEONPEIEIIEHHOTO U OIpeie-
JIEHHOTO MHTErpajia, 3) npaBuiia BHIYMCICHUS HEONPEIEICHHOT 0 HHTEr pasia, 4) popmMyIibl HHTe-
IPUPOBAHUS PJIEMEHTAPHbIX (PYHKIUH.

I sapunaut
1. Haittu nepsoodpasuyio B o01eM BHaE:
a) f(x)=9x%+8x7 +15

5 1
O )= Axra | sintax

X
B) f(x)= SSETIE + cos2x

2. Haittu nepeoodpazuyio, rpadiMk KOTOPOR HPOXOIUT Yepes T.A

a) flx) =3x*-2x+4; A(-1;1)
6) f(x}=4x+xl; A(-1;4)
B) f(x)=sin2x; .4(%; -2)

3. BriumeauTs HHTErpan
z
5 2
a) | (3x° —4x — F}dx
1

6) f{w’i — 3x7)dx

B) | sin (Ex - E) dx

Ihln‘-—_"ll‘dlﬂ

4. Haiitu nnowajss KpHBOIHHEHHOH TpaneimH
y=2x2, y=0, x=-1, x=1.

5. Haittu maomwane GUrypsl, orpaHH4eHHON rpagukaMi HyHKLHH
y=—x?—4x; v =4+x.

II sapuaur
1. Haiitu nepsoobpasuyio B 00ueM sue:
a) f(x) = 10x" + 6x° + 5x

6 1
6 — +
) f() EJdx +2 cos?5x
X

B) f(x)= 3cas§ + sin3x
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2. Haiitu neproo0pasuyio, rpadHk KOTOPON NpoXoauT 4epes T.A

a) flx) =4x—6x*+1; A(0;2)
6) f(x) = xlz_ 10x* +3; A(1:5)

B) f(x)=2cosx; A(%; 2)

3. Briuvcnuts HHTEpa
4
4 2
i) f[;+ 2x — 3x)dx
1
4
6) f(—axﬁ + 4x?)dx
1
T

24

} f 2dx
o [ 24
sin?(2x +3)

[1]

4. Haiitn naouaie KpUBOAHHEIHON Tpaneuuy

y=x3 y=0, x=1, x=2.

5. Haitti nuowane GUrypsl, orpadHy4eHHoH rpapukamu GyHKIHH

y = —x% + 4x; y=4—x.
ITAKET ITPEITIOJTABATEJIA
- O0TBETHI K 3aIaHUAM
Homep Bapmnant 1 Bapuanr 2
3alaHUu
1
1. a) Fix)=x"+x"+15x+¢ Flxl =5 4 +5%+c
6) Fl':r|=§—q5+2—%crg+x+c Fl';r|=§ivu"m+érgﬁx+c
) x 1. ) Lox 1
B) Fix) =—EEcnsI+§sr|x+c Fix)=9sn 7 §cn53x+c
Fi = % + 0t 7 TH=5 =2 ]
2. a) c:7, IXl =X X +a4x+ c:2, IX] ==X = +X+
6) Fix) =2’ —l+1 1-'|'m=—l—2x +3x+5
c=1, ® c=5, X
B) Fl'm:—lu:u:six—i c=1 Fix)=yZsii+1
bl s’
c=-2, :
3. a) 3 -45
1
0) -4 241
B) £ -5+l
2
4. = | 2 =2L' =2 E: l = i =i'= —l: 5
5,.,=[2x'é | =5+3=1= 5., =[x T =4-1=23
5 I e =|'_x Ex (LB LB, e _ =|'_x_si_ o B soe L[ L, E
5, =[ = —Bx—4)ix T3 x| |3 5 .|-|.3 0{ 5, =] = +Ex—4jdx 53 +x.|_ | 540 1s.|-|. T+
= ;T§+4—%+4U—16=—2 1+2-25=7-25=45(xaed = —%+E4+%—§+4=4_,5I}8!ﬂ'l
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- KPUTCPHUHU OLCHUBAHUSA

OTBer OLICHUBACTCS OMMEM KO «5», CClIn .

pa60Ta BBIINTOJIHEHA ITOJIHOCTBIO,

B JIOTUYCCKHUX PACCYKIACHUAX U 000CHOBaHUH peUICHUA HET Hp06eJ'IOB n OI_HI/I6OK;

B PCHICHHUU HCT MATCMATHYCCKUX oIInOoK (BOSMO}KHa OoaHa HCTOYHOCTBb, OIIMCKA,

KOTOpas He sIBJIETCA CIEICTBUEM HE3HaHUs WM HETOHMMAaHUs y4eOHOro Marepuaia).
Ommemka «4» CTaBUTCA B CIEIYIOMINX CIy4asX:

paboTa BEITIOJIHEHA TOJIHOCTHIO, HO 000CHOBAHUS IIAr0B PENICHHS HEJOCTATOYHBI (€CIIH
yMeHHE 000CHOBBIBATh PACCYKIECHUS HE SBJISUIOCH CIICUATBHBIM 00BbEKTOM MTPOBEPKH );

JOMYIICHBI OJIHA OIMOKa WU €CTh JIBa — TPU HEIouéTa B BBIKJIAJKAX, PUCYHKAX,

yepTexax uiu rpadukax (€CIu STU BUJIBI padOT HE SIBISLTUCH CIISIIUATBHBIM OOBEKTOM IMPOBEPKH ).
Ommemka «3» CTaBUTCSI, €CIIU:

JOMyIIeHo 0ojiee 0AHON OMMOKY Ui O0Jiee IBYX — TpeX HEeJOYETOB B BRIKJIAIKaX, 4ep-

TeXax Wiu rpadukax, Ho oOyJaronpics odaagaeT 00s3aTeIbHBIMU YMEHUSIMH T10 MPOBEPSIEMON

TEME.
OTMeTKa «2» CTaBUTCS, €CIIN:

JONYIIEHBI CYIIECTBEHHBIE OIIMOKH, ITOKa3aBIIHE, YTO 00yUaromuiics He o0nagaeT o0s-

3aTeNbHBIMUA YMEHUSIMU 110 JIAaHHOM TeMe B MOJIHOM Mepe.
2.1.10. Tect no Tteme «lIpamovie u niockocmu 6 npocmpancmaee)

Haznauenne: KOC npenHa3zHadeH 17 KOHTPOJIS U OLEHKHU Pe3yIbTaTOB OCBOCHUS TEMBbI
«Hp;lele U ni1ocKkocmu 6 npocmpancmeey

dopmMma: TecCT.

YMeHusi: onpenensaTb B3aHMHOE PACIIOIOKEHHE MPAMBIX B IPOCTPAHCTBE; MPSAMOU U
IIJIOCKOCTHU B IIPOCTPAHCTBE; INIOCKOCTEN B IIPOCTPAHCTBE.

3HaHus: 1) noHATHE NapAJUIEIBHBIX NPSMBIX, HapAJUIEIbHBIX IPSIMBIX U MJIOCKOCTH; Ma-
paJUIETIbHBIX IIJIOCKOCTEH, 2) MOHATHE NepneHAUKYNAAPHBIX IIPSIMBIX, IEPIEHIUKYIIAPHBIX PAMbBIX
U IIOCKOCTH; IIEPIICH IUKYJISIPHBIX IIJIOCKOCTEM,

SAJAHUE JJIS1 OBYYAIOHIEI'OCA

1) Ipamyro, nepneHOuxyaapHyto 000t nPAamMol 8 NI0CKOCMU, HA3bI8AIOM. ..

@) HAKJIOHHOU K NIOCKOCMU, 6) NepneHOUKyIApom K niockocmu,; 8) cexyueti, ) ayuom. (1
o0aJun)

2) HaxnouHotl k naockocmu Ha3vléarom npsamyio, nepecekaouyio RI10CKOCms U ...
a) He nepecekaowyro NepneHOUKYIAp,

0) nexcawyio 8 Heli;

8) He umerwyIo ¢ Heli 00UWUX MoYex;

2) e nepnenouxynapuyto ei. (1 6aunn)

3) IlapannenvHvimu HA3b18aI0M NIOCKOCHU, ...

a) He umerowjue 0OWUX NPAMBIX;

6) Yy Komopbix 00Ha 00WaAsi MOYKA,

8) ¥ KOMOopbLX 08e 0OWUX MOYKU,
2) He umerouwue Hu 00HoU obwell mouku. (1 6ann)
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4) Ilpamas, npoxooswas yepes 0OCHOBAHUS NEPNEeHOUKYIAPA U HAKJIOHHOU, HA3b18AEM(CH ...
a) cekywetl,
0) napannenvHou NIOCKOCmU,
8) npoexyuell HAKIOHHOU HA NIOCKOCHb;
2) nepnemouxyusipom Kk niockocmu. (1 éann)
5) Haxnonnas nepneHouxkyisapHa npsamot 8 nNi0CKOCmu, ecu ...
a) nepneHoOuKyIAp nepecekaemcs ¢ npoeKyuel HaKJI0HHOU Ha NIOCKOCMb,
0) npoexyus HaKJIOHHOU NAPAIENbHA DMOU NPAMOLL,
8) npoexyuss HAKIOHHOU NEPNEHOUKYIAPHA dDMOU NPIAMOLL,
2) mpamas coénadaem c npoexyuei HakiouHou. (1 6ann)
6) Ecnu uz mouxu ene niockocmu npogecmu K Hetl NepReHOUKYIAp U HAKIOHHble, MO ...
a) nepneHOuKyisAp OIUHHee HAKIOHHOU,
0) HaxIOHHASA OUHHee NePReHOUKYIAPA,
8) Npoexyus HaKIOHHOU KOopoue NepneHOuKyIapa;
2) HaxnoHHas u ee npoekyus pasuvl. (1 6ann)
7) Ilpsmas napannenbHa niockoCmu, eciu OHuU. ..
a) nepecexkaiom npsamMyIo 8 0OHOU U MOl Hce MmouKe,
0) nepnenouKyIapHbL 0OHOU U MO JHce NPIMOU;
8) yoaneHvl om OaHHOU MOYKU HA PAGHbLE PACCM OSHUSL,
2) nepecekarom niockocms 6 00Hou mouke. (1 6ann)
8) Venom medxncoy Hak10HHOU U NIOCKOCIBIO HAZLIBATOM...
@) yeon mexcoy HaKJIOHHOU U NEPNEeHOUK)TISAPOM,
0) yeon medxncoy npoexyuetl u nepneHOUKYIsPoM,
8) Veon mexcOy HAKIOHHOU U ee npoeKyuel,
2) yeon medxcoy HAKIOHHOU U npamou  niockocmu. (1 6ann)
9) Uepes ... npoxooum eOuHCmMEEeHHAs: NIOCKOCHb,
a) 06e mouku,; 6) mpu napaiieipHvle npsamvie;
8) Mpu NONAPHO Nnepecek aruuecs npsamole;
2) uemsoipe mouxu. (1 6ann)
10) Ilpsamas nepecekaem Ni0CKOCMb, eCliu NPAMASA U NIOCKOCHb . . .
a) He umerom Hu 0OHOU 00Wel MOUKU,
0) umerom 0ge oowUe MOYKU,
8) uMelom MmoabKo 00HY 00WYI0 MOUKY,
2) umerom mpu oowux mouku. (1 6ann)
11) Ecnu npsamas nepecekaem niocKoCmuv K8aopama 8 mouke nepeceyerus Oudonanetl u
NEPNEHOUKVIAPHA O8YM CMENCHBIM €20 CIMOPOHAM, MO OHA . . .
a) napannenvHa 08ym Opyaum CmopoHaM Keaopama,
0) nepnenoOuKyIAPHA OUALOHAIAM K8AOpaAmd,
8) napannenvbHa OUa2OHAIAM K8aopama,
2) obpaszyem c niockocmuio keaopama yeon 6 30 epadycos. (2 banna)
12) Ecnu 0se napannenvhvie NI0OCKOCMU nepeceds mpemawvell, mo . . .
a) IUHUU nepeceyeHusi pagHbl,
0) MUHUU nepeceyeHUsl NapalilesibHbl,
8) JuUHUU nepecedenlss NepneHOUK)ISAPHbL,
2) nrockocmu cosnadarom. (1 éann)
13) Ecnu 0se napannenvhvie niI0CKOCMU nepecedb 08yMs NApallelbHbIMU NPSMbIMU, MO ...
a) npsmvie nepecekaomcs 8 mouke;
6) niockocmu nepecekarmcs no NPAMOU, NapaiiebHOU 0OHOU U3 NPIMbLX,
8) ompesKu, 3aKI0YeHHble MeAHCOY NIOCKOCHAMU PABHbBL,
2) niocKocmu nepneHoOUuKyIapHul 00HOU uz npamvelx. (1 éann)
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14) Ecau naxnonunas onunotl 16 cm obpazyem ¢ niockocmoio yeon 8 60°, mo ee npoexyus Ha
NJIOCKOCMb PABHA...

a) 32 cm; 0) 8 cm; 8)8 cm; 2) 256 ecm?. (2 6anna)

15) Haxnonnvie AB u AC obpa3zyrom c niockocmuio yeuvt 8 30° u 45° coomeemcmeenno.
Tocoa . . .

a) npoexyus HakaionHou AB onunnee npoexyuu naxnionnou AC na niockocmo;

0) naknouuas AB kopoue naxnonnou AC;

8) naknonnas AB onunnee naxnonnou AC;

2) nmpoexyuu HakIOHHbIX pasHvl. (1 6ann)

16) Ecnu 6 npamoy201bHOM Mpey2oIbHUKe Kamenm 6 08d pasa MeHbule 2UNOmeny3ssl, mo ...
a) npunexcawuii kamemy yeon paset 30 epadycam;

0) npunexcawuti kamemy y2on paset 60 epadycam;

8) npunexcawuii kamemy yeon pasen 90 epadycam;

2) npomusonexcawuil yeon pasen 60 epadycam. (2 banna)

17) Ilepnenouxynsipom K-na0CKOCmMuU HA3bIBAIOM NPAMYIO,

a) nepecexkaiowyio nioCKoOCmby;

0) nepneHOUuKYIAPHYIO HEKOMOPOU NPAMOU 8 NIOCKOCMU,

8) NepneHOUKYIAPHYIO 11000 NPAMOL 8 NIOCKOCU;

2) nedxcawyio 8 napanieivHol niockocmu. (1 6ann)

18) Ta uz naknonHblX OOIBULE, Y KOMOPOU

a) npoexyus pasna nepneHOUKYIapy;

0) npoexyus bonvuue;

8) npoexyus meHvule;

2) npoekyus OonvuLe NEPREeHOUKYIAPa. (1 6ann)
19) Ilnanumempus - 5mo usmepenus . . .
a) yenos; 0) ompe3skos; 8) HA NIOCKOCMU, 2) 6 npocmpancmee. (1 6ann)

20)  Yeon mesicOy HAKIOHHOU U NIOCKOCHbBIO . . .

a) menvuie 90 epadycos, 6) bonvuie 90 epadycos; 8) pasen 60 epadycam, &) mynou. (1 6ann)
21) Ilpoexyueli HAKIOHHOU HA NIOCKOCMb HA3LIEAIOM NPAMYIO,

a) NepneHOUKyIAPHYIO NIOCKOCMU,

0) nepecekarowyo HaKIOHHYIO nN00 yenom 30 epadycos;

8) NpoOXOOAWYIO Hepe3 MOUKU HAKIOHHOU U NePNeHOUKYIAPA,

2) NpoxooauyIo uepe3 0CHOBAHUSA HAKIOHHOU U nepnenoukyiapa. (1 é6ann)

22)  Ecau 06e mouKu npsamot npuHaoexcam nioCKOCmu, mo npsamast ...

a) Hasvigaemcs npoexyuel MoKy Ha NI0CKOCMb, 0) 1exCum 6 NI0CKOCMU,

8) nepecekaem NiOCKOCHb NOO NPAMBIM Y2llOM, &) HA3bI8AEM s NEPNEHOUKYIAPOM K
naockocmu. (1 é6ann)

23) Ilpawvie, umerowue 00Hy 00WLYI0 MOUKY HA3BIEAIOM

a) ckpewusarowumucs, 0) nepecekarUuUMucs, 8) napaiieivHvimu, 2) cognaoarowumu. (1 6ann)
24) Jlee nnockocmu napanienvhsl, eciu OHU . . .

a) nepneHouKyIapHuL OOHOU U MO JHce NPAMOU,

6) napannenvHvl 0OHOU U MOU JHce NPAMOU;

8) nepecexkaromcs 8 0OHOU mouKe;

2) nepecexarom 00Hy u my dxce npamyro. (1 éann)

25) Ecnu 0se npsimble napanieibHbl mpembell, mo OHU..

a) nepneHoOUKyIApHsl Opye Opyey;

0) napannenvhsvl Mexcoy codotl;

8) cognaodatom, ) nepecexaiomcs. (1 6ann)
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26) Paccmosinue medxncoy 08ymMs napaiieibHulMu niockocmsmu pasrno 10 cm, a ompesox,
3aKA0YEeHHbIU MeHCOY niockocmamu paget 12 cm. Toeda npoexkyus ompeska Ha 0OHY U3
NI0CKOCmell pasHd...

a) cm; 0)44cm; 8)cm;,  2) 2em. (2 banna)

27)  /lee naxnonnwle, onunoti 10 cm odpasytom mexcdy coboii yeon 6 60 epadycos. Paccmosnue
MeACOY UX NPOEKYUAMU HA NIOCKOCb PABHO. ..

a) 10 cm;  6) 5em;  8)cem;  2) 20cm. (2 6anna)

28) e nnockocmu coenaoarom, eciu OHU UMEON. . . .

a) 08e obuwux mouku, 6) mpu ooWUX MOUKU, 8) OOHY 0OWYIO NPAMYIO, 2) OOHY 0OUYI0

mouxy. (2 banna)

III. ITAKET ITPEITIOJJABATEJIA

- OTBETHI K 321aHUSIM
1-6, 2-2, 3-2, 4-8, 5-6, 6-0, 7-0, 8-8, 9-6, 10-6, 11-0, 12-0, 13-6, 14-0, 15-a,s,
16-6, 17-6, 18-6, 19-6, 20-a, 21-2, 22-6, 23-6, 24-a, 25-6, 26-a, 27-a, 28-6.

- Kbumepuu OueHoK:
oonee 30 bannos - "5"

om 2000 29 - "4"
om 14 0o 19 6annoe - "3"

2.1.11. Tect no teme: «IIpuzma. Ilupamuga»

Haznauenne: KOC npennaszHadeH Juist KOHTPOJIS U OLEHKH PE3yJIbTaTOB OCBOCHUS TEMBbI
«Mnococpannuxuy

dopmMma: TecCT.

Ymenuns: OnpeCaAC/IATbL BUJA MHOTOI'PaHHUKOB, €TI0 3JICMCHTOB.

3HaHus: 1) MoHATHE MUPAMUJIBI U € AJIEMEHTOB, 2) MOHATHE NPU3MBI U €€ IEMEHTOB, 3)
BUAbI MHOTOTPAHHUKOB.

3AJIAHME JUIS1 OBYYAIOLLETOCS

Bapuant Ne 1
1. ITepeceyenune auaroHaneil mapanenenunena sBISETCS ero:
A) nentpom; B) nentpom cummerpuu; C) TuHEHHBIM pazMmepoMm; Jl) TOUKOM cedeHwsl.
2. MHOTOrpaHHuK, KOTOPBIl COCTOUT M3 INIOCKOT'0 MHOTOYTOJIbHHUKA, TOYKH ¥ OTPE3KOB
COCAMHSIIONNX UX, Ha3bIBACTCS:
A) xonycom; B) nupamunoii; C) npusmoii; [I) mapom.
3. Touku, HE JekKalie B TUIOCKOCTH OCHOBAHUS ITUPAMUJIBI, HA3BIBAIOTCS:
A) BepumHON nupamusl ; B) 6okoBsiMu pedpamu; C) auHEHHBIM pasmepom; /1) BepmmHamu
TpaHH.
4. IlepneHauKyIIsIp, OMYIIEHHBIN U3 BEPIIMHBI MUPAMU/IBI HA TIIIOCKOCTh OCHOBAHMUS,
Ha3bIBACTCS:
A) menuanoii; B)oceto; C) nuaronansto; J[) BEICOTOIA.
5. OTpe3ku, COeTUHSIONINE BEPIUIMHY TUPAMHIbI C BEPIIMHAMHA OCHOBAHUSI, HA3bIBAIOTCS:
A) rpanamu; B) ctoponamu; C) GokoBbiMH peOpamu; 1) quaroHaasiMu.
6. K npaBuibsHBIM MHOTOTpaHHUKAM HE OTHOCHUTCS:
A) ky0; B) ukocasap; C) terpasnp; /1) nupamuna.



35

7. OTpe30K, COENNHSIOMNN ABE BEPIUIMHBI IPU3MBbI, HE IPUHAUIEkKAIINE OAHONW I'PaHu
Ha3bIBAETCS:

A) muaronansto; B) pedpom; C) ockio; Jl) rpaHbio.

8. K MHOrOorpanHukam OTHOCSTCSL:
A) mapamtenenunen;, B) mpusma; C) nupamuna; J[) Bce OTBETH BEPHBI.
9. Eciii B OCHOBaHMU MPU3MBI JIEKHUT MapajuieIorpaMm, TO OHa SBJISETCS:

A) npaBunpHOM npusmoii; B) napamnenenunenom; C) npaBUIbHBIM MHOTOYTOJIbHUKOM; Jl) nupa-
MHUJION.

10. Teno, MOBEPXHOCTb KOTOPOI'O COCTOUT U3 KOHEYHOT'O YU CJIA IJIOCKMX MHOT'OyT OJIbHUKOB,
Ha3bIBAETCH:
A) ueTbIpexyroiabHuK; B) MHOroyromsHuk; C) MHOTOrpaHHuk; Jl) ImIeCTUYTOJIbHUK.

11. V npusmsr 60koBBIE pedpa:
A) paBHbl; B) cummerpuunbl; C) napansenbHbl U paBHbI; []) mapaiienbHbl.

12. I'panu napasuienenunena He UMEIOLIKME OOMX BEPILINH, Ha3bIBAIOTCS:
A) npotuBonexaimumy; B) npotuBononoxkueiMu; C) cuMMeTpUYHBIMU; J1) paBHBIMH.

13. BokoBasi TOBEpXHOCTh MTPU3MbI COCTOUT U3:

A) mapamtenorpammoB; B) kBagpatos; C) pom0oB; []) TpeyroJbHUKOB.

14. Ecniu 60k0BbIe pebpa Mpu3Mbl IEPIIEHUKYISIPHBI OCHOBAHUIO, TO MPU3Ma SBJISIETCSL:
A) naknonnoit; B) npaBunsnoit; C) npsimoii; /) BEITYyKIION.

15. BricoTa 60Kk0BOI rpaHu MpaBUIIbHON MUPAMU/IbI, IPOBEIEHHAS U3 €€ BEPIINHBI, HA3bIBACTCSL:
A) menuanoii; B) anodemoii; C) buccektpucoii; /1) BEICOTOM.

Bapuant Ne 2

1. IlepnienAuKyIsp, ONYIIEHHBIN 13 BEPIIMHBI TUPAaMU/bl HA INIOCKOCTh OCHOBAHH,
Ha3bIBaeTCS:
A) menuanoii; B)oceto; C) nuaronaineto; J[) BEICOTO.
2. OTpe30K, COEANHSIONINI IBE BEPIINHBI IPU3MBbI, HE IPUHA/IIEKAIINE OTHON I'PaHU
Ha3bIBaeTCs:

A) muaronansio; B) pedpom; C) ockio; Jl) rpanbio.

3. Touku, He neXalMe B MIOCKOCTH OCHOBaHUS MUpPaMUbl, HA3bIBAIOTCS:

A) BepumHoOi nupamusl ; B) 6okoBsiMu pedpamu; C) auHeiHbIM pazmepom; /1) BepmmHamu
I'PaHU.
4. Ecnu B OCHOBaHUU MPU3MBI JIEKUT NapajuieorpaMm, TO OHa SBJISETCS:

A) npaBunpHOU npusMoii; B) mapamnenenunenom; C) npaBUIbHBIM MHOTOYTOJIBHUKOM; []) mupa-
MU IOM.

5. Y npu3Mbl 60KOBEIE pedpa:
A) paBHbl; B) cummerpuunbl; C) napamenbHbl U paBHbI; []) mapaiienbHbl.

6. BricoTa 60KOBO# I'paHU MPAaBUIBHON MHUPAMUIbI, TPOBEACHHAS U3 €€ BEPIINHbI, Ha3bIBACTCS:
A) menuanoii; B) amodemoii; C) buccektpucoii; 1) BBICOTOIA.

7. BOKOBasi NOBEPXHOCTb IIPU3MBI COCTOUT M3:

A) napamnenorpammoB; B) kBagpatos; C) pom0oB; Jl) TpeyrojJbHUKOB.

8. Eciin GokoBble pedpa mpr3Mbl HEpIIeH JUKYJIIPHBI OCHOBAHUIO, TO MPU3Ma SBJISIETCS:
A) HaknonHoii; B) npaBunbHoit; C) npsimoit; /1) BBITYKIIOM.
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9. MHororpaHHMK, KOTOPbII COCTOUT U3 IIJIOCKOTO MHOTOYT OJIbHUKA, TOYKU U OTPE3-
KOB COE/IMHSIOMINX UX, Ha3bIBAETCS:

A) xonycom; B) nupamupoii; C) npusmoii; [I) mapom.

10. Teno, MOBEpXHOCTh KOTOPOI'O COCTOUT U3 KOHEYHOI'O YU CIIA IIIOCKUX MHOT'OYT'OJIbHU -
KOB, Ha3bIBACTCS:
A) dyeTblpexyronbHuk; B) mHoroyronpHuk; C) MHOrOrpaHHUK; /[l) IECTUYTOJIBHUK.
11. Otpe3ku, coenuHsAIONIME BEPIIMHY TUPAMUb] ¢ BEPIIMHAMHU OCHOBAHMUSI, Ha3bIBa-
1orcs: A) rpansmu; B) ctoponamu; C) 6okoBeiMu pebpamu; 1) AuaroHamtsiMu.

12. K npaBuiabHbIM MHOI'OTPaHHUKAM HE OTHOCUTCS:
A) xy0; B)mkocarap; C) terpasap; Jl) mupammuna.

13. K MHOTOrpaHHUKaMm OTHOCSITCSL:
A) mapamtenenunen; B) mpusma; C) nupamuna; J[) Bce OTBETH BEPHBI.

14. I'panu napannenenunena He UMErOIHE OOIMX BEPIINH, Ha3bIBAIOTCS:
A) npotuBonexamumy; B) npotuBononoxueiMu; C) cMMMETpUYHBIMU; J1) paBHBIMH.
15. Ilepeceuenne nuaroHanel mnapajulesenunena sBISETCS €ro:
A) nentpoMm; B) nentpom cummerpun; C) nnHeHBIM pazMepoM; /[]) Toukoi ceueHusl.

ITAKET ITPEITOJJABATEJIA
- OTBETHI K 321aHUSIM
Homep 3apanus Bapmnant 1 Bapuanr 2

1 a d
2 b a
3 a a
4 d b
5 c c
6 d b
7 a a
8 d c
9 b b
10 c c
11 c c
12 m d
13 a d
14 c b
15 b a

- Kpumepuu OUeHoK:
«5» - 14 — 15 Gamos
«4» - 11 — 13 OamoB
«3» - 6 — 10 6amioB

«2» - MmeHee 6 0allIoB
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2.1.12. Tect no teme «LInJanMHAp U KOHYC»

Haznauenne: KOC npennaszHadeH 17 KOHTPOJIA U OLEHKH PE3yJIbTaTOB OCBOCHMS TEMb!
«Qununop, konycy.

dopmMma: TecCT.

Ymenusi: 1) onpenensars BUJ Tela BPALICHUS U €r0 2JIEMEHTOB, 2) BBIYUCIISITH IJIOLIAIb
OOKOBOM U MOJHOM MOBEPXHOCTH LMJIMHAPA U KOHYca, 3) peliaTh 3a/1a4 Ha Tejla BpalleHus.

3HaHus: 1) MOHATHE LMJIMH]PA U €T0 HJIEMEHTOB, 2) MOHATHE KOHYCA U €r0 3JIEMEHTOB; 3)
(bopMyJIBI UT BBIYUCIIEHUS TUIOIAAN OOKOBOM M MOJTHON MOBEPXHOCTH LIMJIMH]PA U KOHYCA.

SAJAHUE JJIA1 OBYYAIOUIETI'OCA

Bapuant Ne 1

1. BcraBbTe nponyiieHHbIE clloBa: Teno, ocpanHuientoe Nno8epxXHO-

cmovio U OSyM}Z , HA3vleaemcs uuﬂqupOM.
2. Tloanummte n300pakeHHBIE AJIEMEHTHI KOHYyCa!

\>

3. Ilnomaas 60KOBOM MOBEPXHOCTH ITUJIMHIPA BRIYUCISAETCS TTO (hopMyIie:

a) S = 2nrh 6) S = 2mnr(r + h)
8) S = mrl r)S=mnr(l+h)
4. Pa3BepTKoOil KOHYyCa SBJISETCS:
@) Kpy2o8oll cekmop; 0) NpAMOY20NbHUK,
8) Kpye; 2) pasHobeOpenHbLIL MPeYeONbHUK
5. OceBbIM CeYCHUEM ITUITUHPA SABIISETCS:
a) Kpy2oeotul cekmop, 0) NpPAMOY2ONbHUK,
8) Kkpye, 2) pasHobeOpenHbLI MPeYeONbHUK

6. Pemmre 3anauy: Ocesoe ceuenue yuruHopa — Keaopam niowaowio 36 om?.
Haiimu nnowaowv ocnosanus yurunopa.

7. Pemmte 3amauy: B pasnocmoponnem Konyce oopasyrowas pasua 8 cm. Yemy pasna
ONIUHA OKPYIHCHOCIU OCHOBAHUA?

Bapuant Ne 2

l. BcraBpTe mpomylleHHBbIE ClOBa: leno,  o2paHuueHHoe

no6epxXHocmyvio U , Haszvleaemcs KOHYCOM.

2. ToanummTe U300pakeHHbIE YIEMEHTHI LIHJIMHPA!
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3. Tlnomags OOKOBOM MOBEPXHOCTH KOHYCA BBIYUCISIETCS O popmyie:

a) S = 2nrh 6) S = 2nr(r + h)

8) S =mnrl r)S=mnr(l+h)
4. Pa3BepTKo# LMJIMHJpPA SIBJISIETCS:

a) Kpy208oul cekmop; 0) NpAMOY20bHUK,

8) Kkpye; 2) pasnobeopenHblll MpeyeonibHUK,
5. OceBbIM ce4eHHEM KOHYCa SBIISIETCSL:

@) Kpy2080ll cekmop; 0) npAMOY20bHUK,

8) Kpye; 2) pasHobeOpeH bl Mpey20TbHUK,

6. Pemmre 3anauy: ITnowaob oce6ozo ceuenus kowyca pasna 48 cm?, esicoma 12.
Haiioume R.
7. Pemmte 3amauy: Paouyc ocnosanus yununopa 1,5 cm, evicoma 4cm. Haiimu ouaco-
HAlb 0CE6020 CEYEeHUS.

2.1.13. 3apanusa mo temMe «O0bEMBI TEJ»

Haznauenne: KOC npenHa3zHadeH ajs KOHTPOJIA U OIEHKH PE3yIbTaTOB OCBOCHHS TEMb!
«Obvembl meny.
®opma: npoBepouHas paboTa.
Ymenusi: 1) BbIYUCIATH 00BEMBI MHOTOIPAHHUKOB, 2) BBIYUCIISITH 00BEMBI T€J BpaIlICHUs,
3) pewiaTh MpoCTEHIINE 3aJauH.
3HaHus: 1) moHsTHE 00BbEMA TEJIa U €TO CBOMCTBA, 2) (hOpMYIIbI 17151 BBIYUCICHUSI 00BEMOB
TEJI MHOTOTPAaHHUKOB U TeJl BpalllEHHU .
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Bapuant Ne

Beraeste NpOIYIMEHHOS CIIOBO. 3a EﬂHHH!’f_'I-' UIMEPEHUA ofiBeMos NPUHAM

peipo komopozo pasHe eOuHUYE UIMEPEHLA
Berasere nponymennoe cnoso: Pasusie mena umeiom
ObbeM NpAMOYroNLHOIO NapaLIeNnenunela BYHCIAETCH 1o (popmyne:

1
5

E OeH

4
a)V=a-b-c B)V=5,"h B) V= ‘h 1) 'I;"=§n'R3

ObbeM LHIMHIPA BRIMHCIAETeR 10 Gopmye:

1 4
a)V=a'bc )V =S."h B) V=2-5.,h 1) V=§nR3

3

Pemnre sapauy: Beiuuciu oOméM  npAMoyeolbHOZO0  nApatienenunedd, CmMopoHb
OCHOBAHUSA Komopozo pasksl ku n, a esicoma pasna b, ecin k=6cm; n=7cn; h=1cwm.
Pemnre sanauy: Keadpam spawaemcea eoxpye ceoeil cmopousl, komopas pasia 1 2ewm.
Buruuciu oHwén HOTVHEHHO20 MENQ BPAUIEHLA.
Pemmre sapauy: Huwundp u konye umelom obujee ocnosanue u obuyio esicomy. Buruuciu
00BEM KOHYCd, eciu 06bEM yuwiundpa paeen 18,75,

Bapunant No 2

Berasere nponymensoe cinoso: Ky ¢ pedpon | cm nazmeaiom u

oboznauaom

Beraswre nponywennoe cnoso: Eciu mero cocmaeneno uz HECKOIbKUX IMET, MO €20
00beM pagen INUX MET.

Ofbem npaMoH NPH3MBL BBIMHCIASTCH 110 opMye:

a)V=a-b-c B)V =Seeu - B}V:%Sum-h r) V:%n‘F
Obnem nupaMu/isl BeMMCIseTes 10 Gopmyle:

a)V=a-b-c B)V=5,,"h B}L’=%Sm-h r) V=%11'R3
Pemmre sanauy: Cmoponsl ocHOBAHUA RPAMOYVZOIbHOZ0 NApaLIeienuneda pasusl 9 cu u
4 cm, nrowade Goxoeoti zpanu pasna 360 cm®. Buruuciu o6vém.

Pewmmre sanauy: Jauna okpyycHocmu ocHoeaHus kouyea pasna 16mem, esicoma konyea
pasna 13,8cu. Buruucaums 06wéu konyca.
Pemmre sanauy: Buvuciums obménm wapa, enucannozo € Kvo, pebpo komopozo pasHo

) Sem.
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2.2. 3ajaHus VISl IPOMEKYTOYHOM aTTecTallul

Ha3navenne: KOC npennasHadeH ajs IpOMEKYTOUHOU aTTECTALlMU CTYIEHTOB, 3aBepIlia-
fomux oOydyenue Ha 1 kypce, B hopme Ik3aMeHa.

¥Ymennsi: OK 02, OK 03, OK 04, OK 05, OK 06
3HaHUsA: OCHOBHBIE MOHSTHUS aIreOpbl U TEOMETPUH 32 KypC CPEIHEN MIKOJIBI.

3AAAHUE IS OBYYAIOUIET'OCA

HucTpykuus
BHuMaTenbHO MPOYUTANUTE 3a1aHUE.
Bpewms Bemonnenus 3aganust — 180 MUHYT

Jaganmne:
Bapunanr No 1
Yacre A.
Bribepure npapnibHblil OTBET M3 NPE/UIOKEHHLIX BapUaHToB. B oTeeTe yKamuTe HoMep

NPaBHIBHOTY BADHAHT.

L. (1 6ajn). 3HaueHHe KAKOro M3 JAHHBIX HIKE BBIPAKEHHH ABIASTCA YHCIOM PALMOHAIBHBIM?

SIRGUIRG y B
W28

6) (V25—-+6): (V25 +6) 1) VIB_2v3
2. (1 6aan). 3HaueHHE BLIPAKEHHA V-125 +§‘i‘."@ paBHO:

a) —8 B) -5.25
6) -4,75 r) -5
3. (1 bamwn). 3HaueHHE BRIPAKEHHA 9% . 2?% paBHO:
a) 243 B) 27
0) 3 r) 9
4. (1 6aan). Pewenuem ypaBHeHHs Vx+1=3 semserca:
a) 2 B) 5
0) 8 r) 4
5. (1 6aan). Dyukuua y = 1,372 apasercs:
a) Bozpactarwei 0) yOwiBaroLeit
6. (1 Dann). Pewennem ypasenns 3-9* = 81 ssnsercs:
a) 9.2 B) 2
0) 1.5 r) 4
7. (2 bana). CooTHECHTE HEPABEHCTEO M €r0 PELSHHE:
x n* 1
1) 3*>9 3) (E) >2

2) G)H Ei 4) 4x {é



41

a) [3; +o0] B) (2; + )

6) (—o;2) ) (—eo; —0,5)
8. (1 dann). 3naucnne eupaxenns log,16 + fagzi PABHO:

a) 4 B) 2

0) 3 ry 1

9. (1 dann). Obsem OpaMOil NPHIME! BEIMHCIAETCH N0 opMye:

1 4
a)V=a-b-c 6) V =S5, h B) V=258 h 1) PF:ETIR'*

3
10. (1 Bamn). OcepsiM CEUCHHEM LIIMHAPA SBISCTCH:
i) Kpyeoson cexmop; f3) mEEMOVeRTERIK,
&) Kpva; 2) paenotedpe b IPEVSOaTBHIK,
HYaerhs b.

BrinoiHeHHEM Ka® 1000 SAAAHHA OJEHHD ObITE NOJIHOE peElIEHHE.

x 2x +x
11. {4 Banaa). Pemwnre ypasHenHe: —t—=—
X+l x=1 xre=1

12, (3 6aaa). Pewnre ypastenne: 5% + 3592 =140

1
logs 24—log, 72
— il
13. {3 banaa). Berancnure: n
logy 13—3!033 72

14. (4 6anaa). Pewnre ypasrenne: logs(x — 2) + logs(x + 6) = 2
15. (3 6anaa). Pewnre ypasHenne: 4sinx —cosx—1=10

16. (T Gannos). Hecnenyviite yHKLHID ¢ NOMOLIBI TPORIBOAHON 0 NOCTPOIiTe ee rpadmi:
y==x%+4x% — 4x
Bapuaunr Ne 2
Hacres Al
Brifiepure npasuibHe OTBET H3 NPEUIOMCHHLX BapuanTos. B oTBeTe vEamuTe HOMEp
HpABHIBHOID BADHAHTA.

1. (1 Bana). Kakoe n3 gansex ancen 15; +250000; /2,5 ssnsercs HppauMoHAIEHEIM?

a) V15 B) ._:'rﬁ

&) +250000; r)  BCE 3TH YHCIA PALHOHAILHEI
2.(1 dann). 3HaUCHHC BRIPAKCHMUA Y32 -053-216 PABHO:

a) —8 B) -2

o) 2 ry —16
3. (1 Bana). 3HauCHHE BRIPAKCHHA '.T"g . 4'9; PaBHO:

a) 49 B) 334

o) 9 ry 7
4. (1 bann). Pemenues ypasHeHHas Vx — 2 = 5 ABIACTCA:

a) 27 B) 3

o) 7 ry 23
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5. (1 bana). Dyuxuus y = 0,37 asnserca:

B} BOIpACTARILCH r) vOeiBarowei
6. (1 bana). Pemennem vpasuenun 2 - 4% = 64 asnnerca:

a) 2,5 B) -2

0) 1.5 r) 4
7.(2 banaa). COOTHECHTE HEPABCHCTEO W CI0 PEILCHHE:

1) (__l)x . a) (—o0; —0,5)

@ 6) (—e0;2)
2 47 <3 8) [3; +oo]
3) 3*>9 r) (2; + o)

b s

8. (1 Bana). 3uavuenne pupakenus log,64 + mgzi PABHO:
a) 4 B) 2
0) 3 r) 9
9. (1 fana). ObbeM DPAMOYVIONEHOTD NAPANIEISNHNEIA BHMHCIACTCS N0 QopmMyne:

1 4
a)V=a-b-c B)V =5, h B) V==S5.h T) VZEHRJ

3
10. (1 fana). OcepbiM CEMCHHEM KOHYCA SBIRCTCA:
i} KPVEOROT CERMOP, f3) MPAMOVEOTEHIK,
w) e 2) pasnobedpennpiil MPeyeoInHuK;
YacTs b.

BROAHEHHEM KARN0I0 3a0aHH J0JHD ObITh NOJIHOE PElleHRE.

=1 2 1
11. {4 Daana). Pemnre ypasHeHHE: -_—=—
x=2 X x=2

12. (3 Ganna). Pemnre ypasnenne: 75 — 7% 1 =g

1
log; l4——log; 56
— g odvah
13. (3 faaaa). Beruncnure: n
loge 3u-—2!|:|gs 150

14. (4 6anna). Pewre ypasnenne: logs(x —5) + log.(x + 2) =3
15. (3 banna). Pemwmre ypasrenne: 3cos* x —sinx —1=10

16. (7 6anaoe). Mecneayiire (pyHEUHIO ¢ NOMOLIBI NPOHZBOAHOIN 1 nocTpoiiTe ee rpaduk:
y=x%+6x2+9x

KpuTtepuu oneHuBaHus:
«2» - 0 —5 GamnoB

«3» -6 — 11 6amnoB

«4» - 12 — 16 6amioB

«5» - 17 — 20 6amnoB



43

PEKOMEHIAYEMAS JIMTEPATYPA U UHBIE UICTOYHUKHA

- OCHOBHAfI JINTEpaTypa:

1.

AmumoB IILA., Komsrun FO.A., Tkauea M.B. MaremaTuka: anrebpa u Hadajia MaTeMaTH-
YECKOI'0 aHaJIn3a, reoMeTpus. Anredpa u Hadajla MaTeMaTtuueckoro aHanusa 10- 11 kmaccer:
y4eOHUK AJisi 001eo0pa3oBaTeNbHBIX OpraHu3aliii: 0a30BbIi U yTIIyOJIEeHHBIN ypOBHH. — 3-€
u3l. — M.: IIpoceemenue, 2019. — 463 c.: ui.

Atanacsa JI.C., byty3oB B. ®@., Kagomues C.b. u ap. MatemaTuka: anreOpa u Hadajga Marte-
MaThyeckoro aHanusa. 'eomerpus. 'eomerpus (0a30Bbiii U yriayOneHHbIH ypoBHH). 10—11
Kjaccel. — M., 2023.

- IONIOJIHUTEJIbLHAS JUTepaTypa:

3.

Marematuka: anreOpa W Havajlla MaTeMaTHYeCKOrOo aHaju3a, reoMeTpus. Anrebpa u
Havaja MaTeMaTUYeCKOTO aHaau3a (B 2 4acTsx) Yactes 1: MopakoBuu A.I'., CemeHoB
I1.B.; Yacts 2: Mopakosud A.I'. u npyrue; noa peaakuuein Mopakosuya A.I. - 10-11,
OOmiecTBO ¢ orpannueHHOM 0TBeTCTBEHHOCThIO «M1OLl Muemo3unay, 2016

MaremaTuka: anreOpa ¥ Hadajga MaTeMaTHYECKOTro aHaiau3a, reoMmerpus. I eomerpus, [1la-
peiruH U1.®., 10-11, OO0 «IPODA»; AO «U3narensctBO [IpocBemenue», 2018
Marematuka: anrebpa ¥ Havaja MaTEMaTHYECKOTO0 aHain3a, TeoMeTpus. Anrebpa u
Hayajla MareMaTudeckoro aHanuza, Bunenxun H.f1., 10-11xn.; Maemo3nHa, 2016

Anrebpa u Havana maremaruueckoro anamusa 10-11 kmacc, C.M.HukombCkui,
M.K.Iloramos, H.H.Pemernukos, A.B.IlleBkun,: [Ipoceemenue, 2019. — 435 c.:un

- HHTCPHET-UCTOYHUKHU:

https://resh.edu.ru/subject/ - Poccuiickas snekTpoHHasl MIKOIA;

www.fcior.edu.ru (MupopmanroHHbIe, TPEHUPOBOYHBIE U KOHTPOJIbHBIE MaTEPHAIIbI).
www.school-collection.edu.ru(Enunas KOJJIGKIIMA  HHGPOBBIX  00pa3oBaTelb-
HBIX PECYPCOB).

https://multiurok.ru/kyzaylana/ - mepcoHanbHBIN CaliT IpenoaaBaTeNs
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