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®dOoHA, OLEeHOYHbIX CpeacTB
no nporpamme NOoArotoBKU CNeLMaanCToOB cpeaHero 3seHa

yuyebHOM AUCLUNANHDI
0[pb. 07 MaTtemaTuKa
no cneuuanbHOCTU

44.02.04 CneumanbHoe AOLWKONAbHOE 06pa3oBaHue

Tambos 2026



®oHA OUEHOYHbIX CPeACTB Nporpammbl y4ebHon gncumnamHoel «MatemaTuka» paspabotaH
Ha ocHoBe ®PenepanbHOro rocygapcTBeHHoro obpasoBaTeslbHOro CTaHAApPTa CpeaHero
npogeccnoHanbHoro obpasoBaHuAa No cneumanbHocTy 43.02.16 Typusm v rocTeENpPUUMCTBO
Paspabotumk: AHMOO «TambOBCKMI  KOAMEeAX  COUMOKY/IbTYPHbIX  TEXHONOMMN»,
npenogasaTesib MaTeMaTuKun u ¢usmkm lNycap J1.H.



|. MacnopT $oHAA OLEHOUHbIX CPeACcTB
1. O6nactb npumeHeHMAa ¢OHAA OUEHOYHbIX cpeacts @DOHA OLEHOYHbIX CPeacTs
npeaHasHavyeH A1A KOHTPONA U OLEHKM 0bpa3oBaTesbHbIX AOCTUMKEHWUI Obyvarolmxcs,

oCBOUMBLUNX

nporpammy y4ebHOM AUCUMNINHDI

MaTtemaTuka: anrebpa w Hadvana

MaTemMaTMyeckoro aHanmsa, reometpusa. POC BKAOYAET KOHTPONbHblE MaTepuanbl ANA
NpoBeAeHMA TEKYLLEro KOHTPOIA U NPOMEXKYTOUYHOM aTTecTauum B dopme 3k3ameHa. POC
pa3paboTaH Ha OCHOBAHWWU MOJIOXKEHMI: NPOrpaMmbl NOATOTOBKM CNELNANNUCTOB CPeAHEro

3BeHa no cneunanbHoctn 42.02.01 Peknama;

nporpammbl  y4ebHOM ANCUUNAWNHbI

MaTemaTuKa: anre6pa M Ha4aJsla MaTeMaTU4eCKOoro aHasim3a, reomeTpuA.

2. Pe3ynbTaTbl OCBOEHUA AUCLUN/INHDI, NO4/EeXKallue NpoBepKe

Pe3ynbTaTbl 06y4YeHUs (OCBOEHHblE YMEeHMs,
YCBOEHHbIE 3HAHMA)

OCHOBHbIe NOKa3aTe/In OLUEHKWN pe3y/bTaToB

3-1.3HayeHne maTemMaTUyeCcKon Hayku Ans
peweHna 3a4a4y, BO3HUKAOWMNX B TeOpPUN U
NpaKTUKe; LWWUPOTY M B TO Xe BpemA
OrpaHUYEeHHOCTb npuMmeHeHus
MaTeMaTUYeCKMX MeTOA4O0B K aHanuMsy u
nccnefoBaHUIO NPOLLECCOB M ABNEHUA B
npupoae n obwectse

e CnoXHble npoueccbl B npupoae W
obuwecteBe M HeobxoAMMOCTb CO3AaHUS
cneumanbHOro mMaTemaTMyecKoro annapaTa
— [ANCKPETHbIX WU HenpepbIBHbIX Moaenen —

ONA  UX  KONMYECTBEHHOro OMNUCaHuA. e
3apoxaeHue anrebpol B Heapax
apudmeTukn.  An-Xopesmmu. PoxxpeHune

6ykBeHHOMN cumBoAUKU. . Pepma, ®. Buer,
P. JeKkapT. UcTopma Bonpoca 0 HaxoxKaAeHUun
dopmyn KOpHen anrebpanyeckmx
YpaBHEHWI, HEPA3PELNMOCTb B pagmnKanax
YPaBHEHWI cTeneHun, 60bLLEN YETbIPEX.

3-2. 3HayeHMe nNpPaKTUKM W BOMPOCOS.,
BO3HMKAKOWMX B CaMOM MaTemaTuKe ANA
dopmmnpoBaHua n pa3BUTUA
MaTEMATUYECKOM HAyKW; UCTOPUIO Pa3BUTUA
NOHATUA YNCNa, CO30aHNA MAaTEMATUYECKOro
aHanM3a, BO3HMKHOBEHMA W  Pa3BUTMA
reomeTpum

HencrteutenpHble 4ucna. [lpoucxoxxaeHue
HaTypPanbHbIX 4YuUCEN U apUPMeTUYEeCKux
OENCTBMM Hag HUMW. PaclumpeHue noHATUA
yncna  Kak  HeobxoauMmoCTb  CO34aHMA
MaTeMaTUYeCcKoro annaparta AnAa peleHua

HaCyLWHbIX 7 noTeHLUMa/IbHbIX 3a4a4y
NPAaKTUKA yesioBekKa. dHa/n3aq,
BO3HUKHOBEHNA WU PaA3BUTUA TeoOMETPUn

NcTopua un306peTeHna oTpULATENbHbIX U
MPPaALMOHANbHBIX 4YMCEeN U AECATUYHBIX
apobeinn. PasButMe U cuctemaTtmsauums
CBeAEeHMN O AEeNCTBUTENbHbIX YMcnax. KopHu
n cteneHn. KopeHb cteneHn n>1 u ero
ceoiictBa. CrteneHb C  paUMOHa/IbHbIM
noKasatesiem M ee cBoWcTBa. [loHATME O
CTENEHU C AENCTBUTENbHbIM MOKa3aTenem.
Norapném. JNorapudm yucna. OcHoOBHOe
norapuédmuyeckoe Toxaectso. Jlorapuom
npousBeseHuns, 4acCTHOro, CTENeHM.




[JecATUYHbIN N HATypanbHbIA NOrapupmbl,
yncno e. BbluMCneHWe  OEecATUYHBIX W
HATypa/bHbIX norapnémos Ha
Kanbkynatope. MpumeHeHua norapndmos B
peanbHOW  npakTuke. [peobpasoBaHusA
NPOCTENLINX  BbIPAXKEHWUIM,  BKAKOYAKOLWMX
apudmeTMyecKne onepauum, a  TaKxKe
onepauMio BO3BEAEHUA B CTENEeHb W
onepauuto norapupmmpoBaHuna. OCHOBBbI
TpuroHomeTpmn. CUHYC, KOCUHYC, TAHTEHC,
KOTaHreHC Npoun3BO/IbHOrO yria. PaanaHHasa
mepa yrna. CMHYC, KOCWUHYC, TaHIeHC W
KOTaHreHc ymcna. OCHOBHbIe
TPUrOHOMETpUYECKNe Toxaectsa. Popmybl
npuseseHna. CUHYC, KOCMHYC W TaHreHC
CYMMbl M Pa3HOCTU ABYX yrnoB. CUHYC M
KOCMHYC ABonHoro yrna. lNpeobpasoBaHuA

NPOCTEMLLMX TPUrOHOMETPUYECKMX
BblpaXKeHUM. PeweHue npocTenLwmnx
TPUrOHOMETPUYECKMX YypaBHEHUN.

ApPKCUHYC, apKKOCUHYC, apKTaHreHC 4umcna.
®dyHKuumn.  Obnactb  onpegeneHns wm
MHOXEeCTBO 3HayeHun. [paduk yHKUUN.
MocTpoeHune rpadmKos PyHKUMN, 3a4aHHbIX

Pa3INYHbIMK cnocobamm. CsoucTBa
GYHKUMIA:  MOHOTOHHOCTb, YETHOCTb MU
HEYEeTHOCTb, NepuoanNYHOCTD,

OrpaHUYEHHOCTb. [TpoOMeEXYTKN BO3pacTaHUA
n ybbiBaHMA, Hanbosbluee N HauMeHbllee
3HAYeHMA, TOYKM 3IKCTpemyma (/I0KaNbHOro
MaKCMMymMa U  MUHUMYMA). [padunyeckas
MHTEepnpeTayms. MNoHsaTHe obpaTHoM
OYHKUMMN. CreneHHasn GYHKUMA o
HaTypa/sibHbIM MOKa3aTenem, eé CBOMCTBA U
rpapuk. TpuroHomeTpmuyeckne GyHKUMN Y
SinX, Y = COSX WX CBOWCTBA W rpaduKu;
nepuoamu4YHOCTb, OCHOBHO nepuoga,
MoKasaTenbHaa QyHKUMS (IKCMOHEHTa), eé
cBomMctBa W rpaduKk. Jlorapnopmuyeckasn
dYyHKUMA, eé cBoMCTBa U rpaduK. Mpumepsbl

OYHKLMOHANbHbIX 3aBUCMMOCTEN B
peanbHbIX npoueccax n ABNIEHUAX:
paBHOMEpPHble n PaBHOYCKOpPEHHbIEe

npoueccbl MU wUX onmcaHmne C nNOMouWbio




NIMHEWHbIX U KBAAPATUYHbIX  PYHKUMN;
Npoueccbl  3KCMOHEHUMaNbHOro  pocTa.
feomeTpuyeckana nporpeccua Kak npumep
OAVCKPEeTHOro npouecca 6bICTporo pocra.
MpeobpazoBaHuA rpaduKoOB: NapanieNbHbIN
NepeHoc, CUMMMETPUA OTHOCUTENIbHO OceW
KoopAMHar.

HAYANA MATEMATUYECKOIO AHANTN3A
[ONVHa OKPYXHOCTM M naowadb Kpyra Kak
npeaensi nocnepoBaTeNbHOCTEMN.
BeckoHeyHo ybbiBalOWAa reomeTpuyeckan
nporpeccuas M ee cymma. [loHATME O
npousBogHon GYyHKUMK, OUIMYECKUN 1
reoMeTpu4yeckum  CMbICN  NMPOU3BOAHOMN.
YpaBHeHWe  KacaTenbHOM K  rpaduky
dyHKUMKN. Mpon3BOAHbIE CYMMbI, Pa3HOCTH,
npousBeaeHna, 4acTHoro. [lpousBogHble
OCHOBHbIX 3/1eMeHTapHbIX bYHKUMA.
MpumeHeHne NPOU3BOAHOM K
nccnegoBaHnio  GYHKUMA U MOCTPOEHMUIO
roaduKoB Ha nNpuMMepe  MHOMOY/IeHOB.
MoHATME 06 onpeneneHHOM WHTerpane Kak
naoLwaam KPUBOJINHENHOM Tpaneuun.

MepBoobpa3Has. dopmyna HbloTOHa-
NenbHuua.

YPABHEHMA W HEPABEHCTBA PeweHue
PauVOHANbHbIX, NMoKa3aTesibHblX,
norapndmmnyeckmx ypaBHEHUM n

HepaBeHCTB. PelweHue UppaLMOHaNbHbIX
ypaBHeHUN. OCHOBHble MNpPUEeMbl peLleHun

cuctem YypaBHEHUN: noACTaHOBKa,
anrebpanyeckoe  C/NOXKeHWe, BBedeHMue
HOBbIX  NepemeHHbIX.  PaBHOCWM/IbHOCTb

YPaBHEHUI, HepaBeHCTB, cuctem. PelieHne
NPOCTEMLWMX CUCTEM YpPaABHEHWUI C ABYMA
HEN3BECTHbIMM. PeweHue cucTem
HEepaBeHCTB C  OAHOM nepemMeHHOoN.
Mcnonb3oBaHMe CBOWMCTB U rpadukoB
OYHKUMMA  NpU  pelleHun YpaBHEHUM W
HepaBEeHCTB. MeTog, MHTEpPBAOB.
N306pakeHne Ha KOOPAMHATHOM MAOCKOCTU
MHOXEeCTBa  pPELEeHUn  YPaBHEHUH U
HEepPaBEHCTB C ABYMA MNepPeMeHHbIMU U UX
cucTem.




SNNEMEHTDI KOMBUHATOPUKN,
CTATUCTUKU N TEOPUWU BEPOATHOCTEN
TabnnyHoe u rpaduyeckoe npeacrtaBieHUe
OAHHbIX. YMCnoBble XapaKTepUCTUKM pAaoB
AaHHbIX. [TooyepeaHbI U OAHOBPEMEHHDIN
BbibOp HECKOJIbKUX 3/1EMEHTOB n3
KOHEeYHOro MHoxectBa. Popmynbl 4yucna
NepecTaHOBOK, COYETAHUM, pPa3MeELLEHUN.
PeweHne KOMBMHATOPHbIX 3aaa4. Popmyna
6uHoma HbtoToHa. CBOMCTBA BUHOMMA/BbHbIX
KoapdpuumeHtoB. TpeyronbHUK [acKkans.
dnemMeHTapHble U C/AOXHble  cobbiTUA.
PaccmoTpeHne cny4aeB U BEpPOSTHOCTb
CYMMb HECOBMECTHbIX cobbiTnia,
BEPOATHOCTb MPOTUBOMONOMXKHOIO COObITHA.
MoHATME O  HEe3aBMCUMMOCTU  CODBbITUA.
BepoAaTHOCTb M CTAaTUCTMYECKas 4acToTa
HacTynaeHua cobbiTus.

TEOMETPUA TMMpamble u“ naockoctm B

NpocTpaHcTBe. OCHOBHble NOHATMA
cTtepeomeTpumn (TOYKa, NpPAMasn, NAOCKOCTb,
NPOCTPAHCTBO). Mepecekatowmecs,
napannesnbHble n CKpelmBatoLmecn
npamble. Yron mexay npAMbIMA B
npocTpaHcTBe. MepneHAMKYyNAPHOCTb
NPAMbIX. MapannenbHoCTb n

nepneHaMKyNApPHOCTb NPAMON U MJOCKOCTY,
NPU3HaKM M cBOMCTBA. Teopema O Tpex
nepneHgukynapax. lMepneHgukynap  wu
HaKNOHHaA. Yron mexay npamon w
NAOCKOCTblo. apannenbHOCTb NAOCKOCTEN,
nepneHaMKyNapHOCTb NA0CKOCTEN,
NPU3HaKM W CBOWMCTBA. [lBYyrpaHHbIA yron,
JIMHENHbI  yron  pABYrpaHHoro  yrna.
PaccTtoaHMA OT TOYKM [0  MJIOCKOCTW.
PacctoaHMe OT nNpsAMOM A0 M/JIOCKOCTW.

PaccTosHue MeXay napansienbHbiMK
NJIOCKOCTAMM. PaccTtoaHue MexKay
CKpelLmBatoWmMmmca NPAMbIMMU.
MapannenbHoe NPOEKTUPOBaHME.

N306parkeHMe NPOCTPAHCTBEHHbIX Uryp.
MHororpaHHuUKN. BepuwuHbl, pebpa, rpaHu
MHOrorpaHHuKa. PassepTka. MHororpaHHble
yrnbl. Bbinyknble MHOrorpaHHuKU. Teopema




dnnepa. MNpusma, ee ocHoBaHuA, BokoBble
pebpa, BbicoTa, 6OOKOBaa MNOBEPXHOCTb.
MpAamaa n HakNoOHHaA npusma. lpaBuibHaA
npusma. MNapannenenunea. Kyb. Mupamuaa,
ee OCHoBaHWe, OOKoBble pebpa, BbICOTA,
b6okoBan NOBEPXHOCTb. TpeyronbHas
nupamunaa. MpaBunbHan nupamunaa.
YceueHHaa nupammnga. CummeTtpum B Kybe, B
napannenenunege. NMNoHATME O CUMMETPUM B
NPOCTpaHCTBE (LeHTpanbHas, oceBas,
3epKanbHaa). CeuyeHums Kyba, npusMmbl,
nupamuapl. MNpeacrasneHne O NpaBUAbHbBIX
MHOrOrpaHHMKax (TeTpasgp, Kyb, OKTasap,
AofeKasap M uKocasgp). Tena wm
NOBEPXHOCTM BpalleHua. UnanHap n KoHyc.
YceyeHHbI KOHyc. OCHOBaHME, BbICOTA,
6okoBas NMOBEPXHOCTb, obpasytouwas,
pa3sBepTka. OceBble CEYEHMA U Ce4YeHus
napannenbHble ocHoBaHui. LWap mn cdepa,
MX CeyeHWA, KacaTesnbHaA MAOCKOCTb K
cbepe. Ob6bbembl TEen U naowagm ux
nosepxHocten. Popmynbl obvema Kyba,
NPAMOYroaIbHOro napannenenunega,
npusmbl, uuamHapa. Popmynbl obbema
nupamuabl M KoHyca. dopmynbl naowaau
NOBEPXHOCTEM  UMAMHAPA WU KOHyca.
dopmynbl obvbema wapa v naowagm codepol.
Ot 3emnemepua K reometpuun. "Havana"
Esknnpga. Mudarop. Panec. 3HameHUTbIE
33[a4M  OpPEeBHOCTU:  TPUCEKUMA  YrAa,
KBagpaTtypa Kpyra, yABOeHMe  Kyba.
AKcMomaTmKa. AKCHMOMbI, onpeaensaemble U
Heonpegensemble  NOHATMA.  Teopembl.
KoopguHatel #“  BeKkTOpbl. [leKapToBbl
KoOpAuHaTbl B npocTpaHcTBe. Popmyna
PacCTOAHMA  MeXay  ABYMA  TOYKaMM.
Bektopbl. Moaynb BekTopa. PaBeHCTBO
BEKTOpPOB. CnoxeHue BEKTOPOB n
YMHOXeHWe BEeKTopa Ha YnMcno. Yron mexay
BEKTOpaMMU. KoopauHaTbl BEKTOpa.
CkanapHoe npounsseaeHune BEKTOpPOB.
KonnnHeapHble  BeKTOpbl.  PassioxkeHue
BEKTOpa MO  ABYM  HEKO//IMHEapHbIM
BEKTOpaMm. KomnnaHapHble BEKTOPbI.




Pasfio)KeHMe no TPem HeKOoMMAaHaAPHbIM
BEKTOpaM.

3-3. YHuBepcCaZbHbI XapaKTep 3aKOHOB
JIOTUKM MATEMATMUYECKUX PaCCyXAEHUM, UX
NPUMEHUMOCTb BO BCEX obnacrax
4ye/IOBEYECKOWN AeATe/IbHOCTH

MprUmeHeHWe maTemMaTUYeCKUX MeToA0B ANS
peweHna  coAep)kaTeNbHblX  3aga4y U3
Pa3INYHbIX 06/1aCTEN HAYKU U MPAKTUKW.
NHTepnpeTauma pesynbTaTa, YY4eT peasibHbiX
orpaHu4eHui. SlereHaa 0 CO34aHUM LIAXMaT,
CNOKHble MNPOUEHTbI, Npumepbl bbicTporo
pOCTa B XMBOWM U HEXMBOW npupoae.
Mepuogmyeckmne nNpoLeccbl U UX onmcaHue ¢
NOMOLWbIO  TPUTOHOMETPUM. Mpumepbl
MCNO/Ib30BaHUA NPOM3BOAHOM ana
HaXOXAEHMA  HAWAyYlWIero peweHus B
NPUKNAAHbIX, B TOM YMC/e COLMANbHO-
3KOHOMWUYECKMX, 3adayax. HaxoxxaeHwue
CKOPOCTM  ANA  npouecca, 3a4aHHOro
dopmynon mnn rpadpmkom. AKCMOoMaTUKa B
MaTemMaTMKe U B MNOBCEAHEBHOM KU3IHW.

EBkninpoBa reometpuMa U reomeTpuA
NobayesBcKkoro. [lMpumepbl cMMMeETpUN B
OKpyXatoLlem mupe.

3-4. BepoATHOCTHbIN XapaKTep pa3nyHbiX | PeweHne NPaKTUYECKUX 3a4au C

MPOLLECCOB OKPY*KaloLLLEro MUPa;

NPMMEHEHUEM BEPOATHOCTHbIX meToaoB. OT
a3apTHbIX WIP K TEeopuMn BEepPOATHOCTEWN.
depma um Nackans.

Y-1. Anrebpa

YyMeTb ® BbINONHATL apudmeTnyeckue
AENCTBMA, coyeTaa YCTHble M MUCbMEHHble
npuembl, NPUMEHEHWE  BbIYUCAUTENBHbIX
YCTPOMCTB; HaXxoAUTb 3HAYEHUA KOPHA
HaTypa/sibHOM cTeneHu, cTeneHu C
paLMOHaNbHbIM MNOKasatenem, norapudma,
MCNonb3yA npu HeobxoanmocTm
BbIYMCANTENbHbIE YCTPOMCTBA; NO/Ib30BATLCA
OLUEHKOM M MPUKUAKOM NPU MNPAKTUYECKUX
pacyetax; ® MpoBOAUTb MO M3BECTHbIM
dopmynam u npasunam npeobpasoBaHMA

OYKBEHHbIX  BbIPAXXEHWUI,  BKAKOYAOLWMX
CTeneHn,  pagukanbl,  norapuemol U
TPUrOHOMETPUYECKME byHKLMN; J
BbIYNCNATH 3HayeHus 4YUCNOBbIX n
OYKBEHHbIX  BbIPaXXEHUN,  OCYLLEeCcTBAAA
Heobxoanmble NOACTaHOBKM n
npeobpasoBaHus; MCNONb30BaTb
NPUOBpPEeTEHHble 3HAHMA U  YMeHuA B




NpPaKTU4YEeCKOM 0eATeNbHOCTU n
NOBCEAHEBHOM KU3HU ANA: ® NMPAKTUYECKUX
pacyeToB No ¢opmyaam, BKaoYasas popmynbl,
cogeprkalwme CTENEeHMN, paguKanbl,
norapmopmbl n TPUTOHOMETPUYECKNE
GYHKLUMM, UCnonb3ya nNpu HeobxoAMmoCTH
CnpaBoOYHble MaTepuanbl U NpocTenwmne
BbIYNC/INTENbHbIE YCTPOMCTBA

Y-2. ®yHKUNM 1 rpaduKkn

YMeTb ® onpeaenaTb 3HayeHue GyHKUMKU no
3HAYEHUID aprymeHTa nNpu  PasNYHbIX
cnocobax 3agaHus OYHKUUKU;, © CTPOUTb
rpadmKmn n3yyeHHbIX GYHKLMIN; ® ONUCbIBATb
no rpaduky M B MNPOCTEMLINX CAYYaAAX MO
dbopmyne nosegeHne M CBOMCTBA PYHKLMUN,
HaxoA4MTb no rpadpuKy bGYHKUUM
HanboNblMEe U HAUMEHbLUNE 3HAYEHMUA; ©
pelwaTb ypaBHEHMSA, NPOCTeMLMe CUCTEMbI
YPaBHEHWI, UCNO/Ib3Ys CBOMCTBA PYHKLUMN U
nx rpadpMKoB MCNONb30BaATb NPMOBpPETEHHbIE
3HAaHMA M YMEHMA B  MNPAKTUYECKOM
OEATENbHOCTU U MOBCEAHEBHOW XXU3HU ANA:
® OnUCaHMA C NomMoWwbio  PYyHKLUI
Pa3INYHbIX 3aBMCMMOCTEN, NpeacTaB/eHUA
nx rpadmyeckn, nHTepnpeTaummn rpadpmkos

Y-3. Hayana matemaTnyeckoro aHanmsa

YMeTb ® BbIYUCAATb MNPOM3BOAHbIE U
nepBoobpa3sHble 3/1eMEHTAPHbIX GYHKUUNA,
MCMONb3yA CMPABOYHbIE MaTepuanbl,
nccnepoBaTtb B MPOCTEMWIMX  CAy4vanx
OYHKUMM  Ha  MOHOTOHHOCTb, Haxo4AuTb
HanbonbwmMe U HaAMMEHbLIME 3HAYEHUA
GYHKUMA, CTPOUTb rPAadMKM MHOFOYIEHOB U
NPOCTEMWINX PALMOHANBHBLIX QYHKUMN C
MCNO/Ib30BaHMEM annapaTta
MATEMATUYECKOrO aHaNn3a; ® BbIYUCNATb B
npocTenwmnx cnyyanx naowaamu C
NCMNONIb30BaHMEM nepBoobpasHoi
MCNONb30BaTb MNPUODBpPETEHHbIe 3HaHWUA U
YMEHUA B MPAKTUYECKOM AeATe/IbHOCTU U
NOBCEAHEBHOM  KU3HW  ANA:  peLleHUA
NPUKNAgHbIX  33agay, B TOM  4ucne
COLMANBbHO-3KOHOMMYECKUX U PUIMNYECKUX,
Ha HanbonblMe U HAaUMEHbLUNEe 3HaYyeHwus,
HA HaxOXXAEeHWEe CKOPOCTU N YCKOPEHUA

Y-4. YpaBHEHNA U HEpPaBEeHCTBA

YMeTb J pewaTb paunoHabHble,




nokasaTe/ibHble n norapudmmnyeckmne
YPaBHEHMA W HepaBEeHCTBa, nNpocTenlune
MppaLMOHaNbHble WU TPUTOHOMETPUYECKME
YPaBHEHUA, WX CUCTEMbI; ® COCTaBAATb
YpPaBHEHMA W HepaBeHCTBAa NO YC/IOBUIO
3a4au4u; . MCNONb30BaTb ans
NPUONNKEHHOrO peLlleHnAa YPaBHEHUN WU
HepaBeHCTB  rpaduyeckumn  metoa; ®
n3obparkaTb Ha KOOPAWMHATHOM NAOCKOCTU
MHOX€eCTBa pelweHnin NPOCTENLLNX
YPaBHEHUA M UX CUCTEM; WMCNONb30BATb
NPUobpeTeHHble 3HaHMA U YMeHuA B
NpPaKTUYeCcKom 0EeATeNbHOCTU n
NOBCEeAHEBHOM XMU3HU ONA: ® NOCTPOEHUS U
nccnefoBaHuA npocTenLwmx
MaTeMaTUYECKUX moaenen

Y-5. TeomeTpua

YmeTb: o COOTHOCUTb naocKkue
reomeTpuyeckme oOurypbl U TPeXMepHble
00BbEKTbI C MX OMUCAHUAMM, YepTerKamu,
n30bparkeHnamu; pasnnyaTb n
aHaM3MPOBaTb B3aMMHOE pPacnosioXKeHue
buryp; ® un3obparkaTb reomeTpuyecKkme
burypbl M Tena, BbINOAHATb YepTeX Mo
YyCNOBUIO 3a4auu; J pelwaTb
reomeTpuyeckme 3agayu, OnNupascb Ha
M3y4YeHHble CBOMCTBA NNAHUMETPUUYECKUX U
cTepeoMeTpUYeckux Guryp M OTHOLLEHWM
MeXAy HUMU, NpumeHAana anrebpanyeckmin u
TPUIFOHOMETPUYECKNIA annaparbl; .
NPOBOAUTL [OKa3aTesibHble PacCyXAeHun
npu peLleHnm 3a4au, [0Ka3biBaTb
OCHOBHblE TEOpPEMbl Kypca; ® BbIYUCAATb
NINHENHblE  3/1eMEHTbI 7 yrAbl B
NPOCTPAHCTBEHHbIX KOHUrypaumsx,
obbembl M  naowagM  NOBEPXHOCTEMN
NPOCTPAHCTBEHHbIX T€N U UX MPOCTEMNLLNX
KOMDOMHaUWIM; ® NPUMEHATb KOOPAUHATHO-
BEKTOPHbIA  MeToh ANA  BblYMUC/AEHMA
OTHOLWEHWIN, PAacCTOAHUN U YINOB; ® CTPOUTL
CEYEHUA MHOrOrpaHHMKOB M M300parkaTb
ceyeHusa Ten BpPaLWLEHWUA; ® MCMNONb30BaTb
npuobpeTeHHble 3HaHWMA U YMEeHMA B
npaKTUYecKom AEeATeNbHOCTU n
NOBCEAHEBHOM XM3HU: ® ANA UCCIeA0BaHMUA




(mogenupoBaHus) HECNOMXHbIX
NPaKTUYECKMX  CUTyauMih Ha  OCHOBe
M3y4yeHHbiXx Gopmyn u CBOUCTB ouryp; e
BbIYUCNEHUA ANIUH, naowaneni u obbemos
peanbHbiX  OOBEKTOB  NpU  peLlieHuu
NPaKTUYECKMX 3aA4ay, MUCnoab3ys npwu
HeobxoaAnMmMocTu CNpPaBOYHUKM n
BbIYUC/INTENbHbIE YCTPOMCTBA.

3. Kog OKu K
Kop,
Ymenua 3HaHuA
OK
OK 01, OK 02, - FOTOBHOCTb K TpPyAy, OCO3HaHue | [1epeyeHb3HaHuK,
OK 03, OKO4, LLleHHOCTU MacTepcTsa, Tpyaonobue. OCBaMBAEMBbIX B paMKaXx
OK 05, OK 06, - CamocToATe/IbHO GOpMyAnpoBaTb U | AUCLUNIWHDI:
OR 07 aKTyann3npoBaTb
-BNajeThb MeToaamu
npobnemy, paccmaTpusaTtb ee
[l0Ka3aTesbCTs,
BCECTOPOHHE;
anroputmamm pelleHns
- BbIABNATb  3aKOHOMEPHOCTU ¥
3afavy; ymeHune
nNPOTMBOpPEYMA B PacCMaTPUBaEMbIX
dopmynunposaTtb

ABNEHUAX;
- pa3BMBaTb KpPeaTUBHOE MbllUNEHNE
NPpU pelleHnn XU3HeHHbIX npobnem
- BnageTb  HaBblkaMu  yyebHO-
nccnepoBaTeNlbCKOM M MPOEKTHOM
[eATeNbHOCTY, HaBbIKaMM
paspelueHus npobiem;

- ymeTb nNepeHOCUTb  3HaHWA B
NO3HaBaTe/bHYI0 W npakTuueckyko | HATYPanbHOW cTeneHy;

onpeneneHns, akCMombl W
TEOPEMbI, MPUMEHATb WX,
NPOBOAUTb [A0Ka3aTesibHble
paccyxaeHuns B xoae
peleHns 3aaay;

-CBOICTBA

apmd)memqecr(oro KOPHA

061aCTn KU3HeaeATeNbHOCTH; - CBOWCTBA CTENeHu ¢
YMETb  UHTEerpupoBaTb 3HaHMA U3 | PALMOHANIbHbIM
pasHbIX NpeaMeTHbIX obnacTei; nokasarenem,

- BbIABUraTb HOBbIE MAEM, NPeAaraTb | -cgoiicTea 10rapudGmos
OPUTUHANbHbIE MOAXOAbl U pelleHus;

OCHOBHOE
M CNOCOBHOCTb WX WCNONb30BaHWUA B
. ° | norapudmmueckoe
nosHaBaTeNbHOW WM COLMANbHOA
TOXJECTBO;
npakTuKe
- coBeplueHCTBOBaHMe n3bikosol u | - OCHOBHBIE
UMTaTEeNbCKOM KyNbTypbl Kak TpUroHomeTpudeckne
dopmynbl;

- Tabnmua Nnpon3BoAHbIX
3NeMeHTapPHbIX PyHKUNIA;
- YMeTb onepupoBaTb
NOHATUAMM: CNYYANHbIN
OnbIT U c/ly4aliHoe
cobbITNE, BEPOATHOCTb




cnyyamnHoro cobbiTus;
YMeTb BblYMUCNATb
BEPOATHOCTb C

MCNONb30BaHNEM
CPeACTBa  B3aMMOAEMNCTBUA  MeXay | rpaduyecKux MeToA,0B;
NO4bMn1 U NO3HAHNA MUpPa; NPUMeHATb d)opmynm
- CaMOCTOATENbHO OCYLIECTBAATE | croskeHMA M YMHOXEHMA
No3HaBaTe/IbHyo AEATENbHOCTY, | gonoaryiocTeit,
BbIABNATb NPO6/EMbI, CTaBUTb "
KOMOBMHaTOpHble aKTbl U
dopmynnposaTb CO6CTBEHHbIE 334aum
. dopmynbl  nNpu  pelleHnum
B 06pa3oBaTe/IbHOMN AeATeIbHOCTU U
MU3HEHHDBIX CUTYaLMAX; 3afas;
- oBNajeHMe  HaBblkamMu  yyebHo- [ aKCMOMbI CTeépeoMeTpum
nccnepoBaTesibCKkoOM,  NPOeKTHon  un | “YMETb OonepnpoBaTb
- OCYLLECTBNATb KOMMYHMKaUMM Bo Bcex | N/IOCKOCTb,  NPOCTPaHCTBO,
chepax KU3HY; [BYrPaHHbIN yron,

- pa3BepPHYTO U NOTMYHO M3/NaraTb CBOHO
TOYKY 3peHus;

CKpeLyMBatoLwmeca npamole,
napannenbHocTb U

C UICNONb30BaHNEM A3bIKOBbIX CPEACTB; NeEPNEHANKYNIAPHOCTD

- TOTOBHOCTb K TYMaHWTAPHOM MU MPAMBIX U NJIOCKOCTEN, yron
BO/IOHTEPCKON AeATENbHOCTY; mexay - npAmbIMK,  yron
- OBJlafleHME  HaBblkaMW  y4yebHo- | MeXay npAmow “u
nccnenoBaTeNbCKon, NPOEKTHOM n | NIOCKOCTbIO, Yron mexxay

COLI,M&I'IbHOVI AeATEeNbHOCTU,
YMeTb NepeHOCUTb 3HAHNA B

NAOCKOCTAMU, pPaACCTOAHUE
OT TOYKM A0 NAOCKOCTH,

No3HaBaTe/IbHyl0 MU npaKkTuyeckyto | PaccToaHne mexay
obnactu ¥U3HeaeaTenbHocTy; | TPAMBIMY, paccToaHue
npegnaraTb HOBble MPOEKTbI, oueHMBaTb | MEKAY NIOCKOCTAMU;

- yMeTb onepupoBaThb

naeu C
OPUIMHANBbHOCTW.

nosnuumn HOBW3HbI,

NOHATUAMU. MHOTOrpaHHUK,
ceyeHume
Kyb,

npnU3ma, nnpamumaa, d)mrypa

MHOTIorpaHHukKa,
napannenenuvnen,

M NOBEPXHOCTb BpaLLEHUA,

UMAMHAP,  KOHyC,  wap,
cdbepa, ceveHua Purypsl
BpalleHus, NJAOCKOCTb,
Kacatowancs coepsl,
uMnmMHAapa, KOHYCa,
naowaab NOBEPXHOCTU
numpammapl

4. PacnpepeneHune oueHUBaAHUA pe3ynbTaToB 06yqe|-|m| no suaam atrecraumm

HanmeHoBaHMe 3nnemeHTa Buabl atTrecrayumn
YMEHUUN WU 3HAHUN




TeKyLWuii KOHTPOIb

NpomexKyTo4HaA
aTtrecTtauma

3HayeHune
MaTEMATMYECKOM HAYKU
ONA pelleHmna 3a4au,
BO3HMKAOWMX B TEOPUM
W NPaKTUKE; LWWNPOTY N B
TO e Bpems
OrPaHUYEHHOCTb
NnpUMeHeHuA
MaTEMATUYECKUX
MEeTOA0B K aHaNm3y u
nccnenoBaHUIO
NpOoL,EeCccoB M ABNEHUN B
npupopae u obuecTse;

TectnpoBaHue
KoHTposbHaA paboTa
PacuyeTHble 3a4aHUA
MpakTnyeckas paborta

AnddepeHumMpoBaHHbLIN
3ayeT

(KoHTponbHaA paboTa)
JK3aMeHaUMOHHble 3a4aHuA

3HaYyeHMe NPaKTUKn

1 BOMpPOCOB,

BO3HMKAOLMX B CAMOW
MaTemaTuke 4nA
bopMUpPOBaAHMA U Pa3BUTUA
MaTEMATUYECKOM HaYKMK;
NUCTOPMIO PA3BUTUA
NOHATUA YnCAa,

TectnpoBaHue
KoHponbHasa paboTa
PacueTHble 3ag4aHUA
MpakTuyeckas pabor

AnddepeHuMpoBaHHbIN
3ayeT

(KoHponbHas paboTa)
JK3aMeHaUMOHHble 3a4aHuA

YHuBEPCanbHbIN
XapaKTep 3aKOHOB NIOMMKHU
MaTEMATUYECKUX
PaccyXaAeHUmn, nx
NPMMEHMMOCTb BO BCEX
obnacTax yenoBeyeckom
[eATeNnbHOCTU

TectnpoBaHue
KoHponbHasa paboTa
PacuyeTHble 3agaHUA
MpakTuyeckan paboTa
Onpoc

AnddepeHuMpoBaHHbIN
3aueT

(KoHponbHas paboTa)
JK3aMeHauMOoHHble 3a4aHunA

BepoATHOCTHbIN
XapaKTep pPas3NnYHbIX
npoueccos
OKPY*KaloLEero M1pa;

TecTnpoBaHue
KoHTposnbHaA paboTa
PacuyeTHble 3a4aHUA
MpakTnyeckas paborta

DK3aMeHaUMOHHbIe 3a4aHunA

Anrebpa TectnposaHue AnddepeHuMpoBaHHbIN
KoHTponbHasA paboTa 3aueTr
PacyeTHble 3a4aHus (KoHTponbHaA paboTa)
MpakTnyeckan paboTa 9K3aMeHaUMOHHbIe 3a4aHuA
Onpoc

DYHKUUU U TecTtupoBaHue AnddepeHumpoBaHHbIN

rpadpumkm KoHTponbHasA paboTa 3aueTr

PacueTHble 3a4aHUA
MpakTnyeckan paboTa

(KoHTposibHaA paboTa)
JK3aMeHaUMOHHbIe 3a4aHuA




Hauvana
MaTeMaTUYeCKoro aHanumsa

TectnpoBaHue
KoHTponbHasa paboTa
PacyeTHble 3agaHunA
MpakTuyeckan pabora

AnddepeHuMpoBaHHbIN
3ayeT

(KoHTponbHaa paboTa)
JK3aMeHaUMOHHble 3a4aHuA

YpaBHeHUAaA u

TectnpoBaHue

AnddepeHumMpoBaHHbLIN

HepaBeHCTBa KoHTponbHaA paboTa 3aueTr
PacyeTHble 3a4aHuA (KoHTponbHaa paboTa)
MpakTuyeckas paboTa 3K3aMeHaUMOHHbIe 3a4aHus
FreomeTtpun TectnpoBaHue AnddepeHuMpoBaHHbIN

KoHTposnbHaA paboTa
PacyeTHble 3a4aHuA
MpakTnyeckas pabota

3ayeT
(KoHTponbHaA paboTa)
JK3aMeHalUMOHHbIe 3aJaHuA

MpomeKyTouHaa aTtTecTaumsa y4yebHOro Kypca MaTeMaTUKU OCYLLeCTBASETCA 4Yepes
MaTeMaTUYEeCKNE AOUKTaHTbl, CaMOCTosTe/NbHble pPaboTbl, KOHTPOAbHble pPaboTbl no
pa3aenam yyebHoro matepuana, Tectol. [lpeanaratoTcs yyawmmca pasHOypPOBHEBbIE TECTbI,
T.e. CMNUCOK 3afaHWI [OenuTcA Ha ABe 4YacTu — obA3aTenbHyl0 M HeobA3aTenbHylo.
Ob6s3atenbHbIn  ypoBeHb obecneymBaeT 6a3oBble 3HaHMA aAna noboro  yyeHuKa.
Heobs3aTenbHaa 4acTb paccymtaHa Ha 6Gonee rnybokme 3HaHuMA Tembl. Llensb:
CNocobCTBOBATb PA3BUTUIO YCTOMYMBOIO YMEHMA W 3HAHUA COMNACHO XENaHUAM U
BO3MOHOCTAM Yy4yalwumxca. 3afaHua Ana YCTHOTO M MNMUCbMEHHOro Onpoca Yy4yalwmxca
COCTOAT U3 TEOPETUYECKMX BONPOCOB M 3aga4. OTBET Ha TEOPETUYECKMIN BOMPOC CYMTAETCA
6e3ynpeyHbiM, €CcAM MO CBOEMY COLEP!KAHMIO MNOJNHOCTbIO COOTBETCTBYET BOMPOCY,
COAEPKUT BCe Heobxogumble TeopeTuyeckne ¢akTbl U 060CHOBaAHHbIE BbIBOAbI, @ €ro
M3N10KEeHMEe U TMUCbMEHHAas 3anucb MaTeMaTMYecKM T[pPaMoTHbl W OT/IMYatoTCA
nocnen0BaTeNbHOCTbIO U aKKYPATHOCTbIO. PelleHne 3aaaumn cuntaetca 6e3ynpeyHbim, ecam
npaBuIbHO BbibpaH cnocob pelleHua, camo pelleHne COMPOoBOXKAAeTCs HeobXoANUMbIMMK
06BACHEHMAMM, BEPHO BbINOJIHEHbI HY)KHblE BblYUCAEHUA U Npeobpa3oBaHMA, MOJyYeH
BEPHbIA OTBET, NOC/NeA0BaTeNbHO 3anucaHo pelweHue. OueHKa OTBETa yvalweroca npwu
YCTHOM WM NMUCbMEHHOM OMpOcCe NpPoBOAMTCA NO NATMOaAnNNbHOM cucTeme, T. €. 3a OTBeT
BbiCTaBnAeTcA oAHa M3  oTmeTok: 1 (nnoxo), 2 (HeygosnetBopuTenbHo), 3
(yaosnetBopuTenobHo), 4 (xopowo), 5 (0TAnYHO).

5. CTpyKTypa KOHTPO/IbHOIO 3aAaHUA




0.1. KonTposabHas padora «[loBTOpeHUe Kypca MaTeMaTMKU OCHOBHOMW LUKO/bI»
0.1. TekcT 3apanusi

I. BBIHHCH\HTB ) , _ ‘
16— 0,481+l + 5_,6—g + 3,361—i
25 5 5
II. Halinure 3HaYeHUE BBIPAXKEHUS

III. Pemuts ypaBHEHUE

552 +24x-5=0

IV. Pemuth HEpaBEHCTBO
x?-5x+15>0

V. Beruuciaurs
VBemnubTe ynciao 60 xa 10%

VI. Pemure 3agauy:

HaiinuTe mmomane TpeyrojibHUKa, Yy KOTOPOro CTOPOHBI 13 cM U 6 cM, a yroi Mexay HUMU
30°.

Bpemsa Ha BbinosiHeHUe: 90 MUH.

0.1. NepeyeHb 06BEKTOB KOHTPOIA U OLEHKU

HanmeHoBaHMe o6beKkToB OCHOBHble NOKa3aTenu OueHkKa
KOHTPO/IA U OLUEHKM OLLEHKM

pe3ynbraTa
Llenbie n pauroHanbHbie 3HaTb dopmyny 5 6annos

BblpaXKeHus; Bce
apudmeTnyeckue
AeNcTBuA ¢ Apobamu;
$OpMy bl COKPALLLEHHOTO
YMHOEHUA; Lenble,
paLMOHabHble, KBaApaTHble
n npoctenwmne
NppaLmnoHasbHble
YPaBHEHUA; Pa3NYHble
MeTOoAbl peLleHunn
ypaBHEHUM

COKPALLEHHOrO YMHOXEHMUSA;
MmoryT

COKpaLLaTb Apobu u
BbINONHATb BCE AENCTBUA C
apobamu.

3HAlOT, KaK pewaTb
pauuoHaNbHble, KBagpaTHbIEe
ypaBHEHUA N NpocTenLune
MppauMOHasbHble;
COCTaBNATb

YypaBHEHUA MO YCNOBUIO
3a4a4M; UCNoAb30BaTb ANA
NPUBNUIKEHHOTO peLleHunn




YPaBHEHWI rpaduryeckmm

MeToA

PaunoHanbHOE Yncno, yucna, beckoHeyHas

nepuoa, nepmoanyeckas decamuyHas

Apobb, uncro- nepuoouy4eckas 0pobe.

nepuoanyecKkas, CMelaHHo- | YMelT onpeaenstb NOHATUS,

nepuoanyecKkas NPUBOAMUTb AOKa3aTe/IbCTBa

NppaunoHanbHble Yncna, 3HatoT NoHATUE

H6eckoHeYHas AecATUYHan UppayUOHAMbHOE YUCAO.

nepuoanyecKkas YMmetoT 06BbACHUTD

Apobb M3y4YeHHbIe NOJIOXKEHMA Ha
CaMOCTOATENbHO
nogo06paHHbIX KOHKPETHbIX
npumepax

[encTBuUTEeNbHbIE YMCNa, 3HAlOT O A4e/IMMOCTM LeNblX

4yncnoBas NpPAMas, YNCNOBbIE | YNCEN; O AENEHUN C

HepaBEHCTBA, OCTaTKOM.

YMCNOBbIE MPOMENKYTKMU, MoryT pewaTtb 3a4a4u C

aKCMOMaATMKa LEeNoYMCIEHHbIMU

AENCTBUTENbHbIX Yncen HEN3BECTHbIMU. YMeLOT

06BACHUTbL U3YYEHHDbIE
NONIOXKEHUA Ha
CaMOCTOATE/NIbHO
noaobpaHHbIX
KOHKPETHbIX NpUmepax

MO,CI,y/'Ib YnUCna, CBOMCTBO 3HatoT onpeaeneHume
MO,D,Y/'IE‘I‘;I, HepaBEHCTBa, moayna AEﬁCTBMTeﬂbHOFO
copepxawue Yncna,;

MOAY/1b, OKPECTHOCTb TOYKU | MOTYT MPMMEHATb CBOMCTBA
Mmoayna. YMerT pa3BepHyTo
0b60CHOBbIBATb CYXAEHUA.

[JefyKTUBHbIN K MoryT npUMeHATb MeToz,
MHAOYKTUBHbIN MeToz, MaTeMaTUYEeCKOM MHAYKLUUMU
paccy*KaeHusa, NoaHan u npwu

HenosIHasA UHAYKUMA, [OKa3aTe/IbCTBE YMC/IOBbIX
NPUHLMN MaTEMATUUYECKON TOX/AECTB U HEPABEHCTB.
MHAYKUMN

PelweHne 3agauM cuuTaeTcs He3ynpeyHbiM, ecau NpaBUAbHO BbibpaH cnocob pelueHus,
camo peleHne ConpoBOXKAAETCA HEObX0AUMbIMU OOBACHEHUAMMW, BEPHO BbIMONHEHDI
HYXHble BblYMCNEHMA M NpeobpasoBaHMA, NOJYYEH BeEPHbLIM OTBET, Moc/senoBaTeslbHO
3anucaHo pelweHne. OueHKa OTBeTa y4yalerocs npu YCTHOM M MUCbMEHHOM onpoce




NPoBOAUTCA MO NATUOANILHOW cUCTEME, T. €. 32 OTBET BbICTAaBNAAETCA OA4HA U3 OTMETOK: 1
(nnoxo), 2 (HeynosneTBoputenbHo), 3 (yaosnetsoputenbHo), 4 (xopowo), 5 (0TAnyHO).

0.2. KoHTponbHana pabota «Mpamble U NNOCKOCTU B NpocTpaHcTBe. KoopAanHaThbI U
BEKTOPbI B MPOCTPAHCTBE»
0.2. TeKkcT 3apaHunAa

1. HaiiTu JUIMHY BEKTOpa C KOOpAMHATaMu a 5;-1;7}.

2. Haiitu koopauHaThI cepeiuHbl oTpe3ka ¢ HadasioM B Touke A(3;0;-8) U KOHIIOM B TOUKE
B(0; -1;4).

3. Jlausl BexTophl a30; 5;-1}, b73:8;0}, c11;1;-1}, d7-4;0;-2}. HaiiTu KoOpAMHATEI BEKTOpA
e= 2a-0.5b-3¢F7d”

4. Bpraucauth paccrosinue Mexay Toukamu C(0;1;-2) u D(-3;4:0)

5. BBIUMCINMTE KOCUHYC yIila MeXmy BekTtopamu m13;-1;1} un? -5;1;0}

Puc.2 I

10 8
? B
A
a
6. Pemrenue 3agaum 1o roTOBBIM YEPTEKAM:
Bpemsa Ha BbinosiHeHUe: 90 MUH.
0.2. NMepeyeHb 06HEKTOB KOHTPOA U OLLEHKU
HanmeHoBaHMe 06bEKTOB OCHOBHbIe NOKazaTenu OueHkKa
KOHTPOANA U OLEHKMU OLEHKM
pe3ynbTaTta
Freometpusa/ YmerTb: 5 6annos
[ J
MpAambie U NNOCKOCTU B COOTHOCUTb NJIOCKME
npocrtpaHcrBe. OCHOBHblE reomeTpuyeckme ¢purypbl 1
NOHATMA TpexmepHble 06beKTbI C NX




cTepeomeTpun (TOUKa,
npsmas,

NNOCKOCTb, NPOCTPAHCTBO,
BEKTOP)

OMUCAHUAMMU, YEPTEKAMMU,
n3obpaxkeHuaMmmn; pasnmyaTb
n

aHa/IN3MPOBaTb B3aMMHOE
pacnonoxeHue ¢uryp;

[}

nsobpaxatb
reomeTpuyeckme

burypbl 1 Tena, BbINONHATL
yepTex

Nno yCNOBMIO 3a4a4K;

[}

pellaTb reoMmeTpuyecKmne
3a434M, ONMPAACh Ha
N3y4YeHHble

CBOWCTBA
NAaHUMETPUYECKUX U
cTepeomeTpuyeckmx ¢puryp um
OTHOLWIEHUN MeXAY HUMMK,
npUMeHsAA

anrebpanyeckunii n
TPUTOHOMETPUYECKNA
annaparbl;

NPOBOAMTbL AOKA3aTeibHble
PaccyXAeHUA NpuU peLeHnn
3a4au,

[,0Ka3blBaTb OCHOBHbIE
TeopeMmbl

Kypca;

[}

BbIYNCNATb IMHENHbIE
31eMEHTbI U YI/ibl B
NPOCTPAHCTBEHHbIX
KOHUrypaumsx,

ob6bembl 1 naowaamn
NoBepPXHOCTEN
NPOCTPAHCTBEHHbIX TEN U UX
NPOCTENLLNX KOMBUHALUMI;
® NPUMEHATb KOOPAMHATHO-
BEKTOPHbIN

MeTo4, ANA BblYMCNEHUA
OTHOLLEHUN,

PacCTOAHWUIN U YINOB;




BbIYUCNEHUNA A/INH,
naowagen n obvemos
peanbHbIX

06BEKTOB NPU peLleHnn
NPaKTUYECKMX 3a4au,
MCNoNb3ya Npu
HeobxoaMmocTH
CNPaBOYHUKUN U
BbIYNCAUTENbHbIE
YyCTpOMCTBa.

3a4a4M Ha HaxoXKaeHune yrna
MeXay ABYMSA BEKTOpamMM

3HaTb: KaK onpegenaeTcA
yron mexay

BEKTOpaMMn. YMeTb: peLllaTtb
npo-

cTenwme
cTepeomMeTpuyecKkme 3agaun
Ha HaxoXAeHune yrnos
mexay

BEKTOpamMm

NMapannenbHoe
NPOEKTUPOBaAHME.
N306parkeHmne
NPOCTPAHCTBEHHbIX GUTryp

3HaTb: OCHOBHblE CBOWCTBA
napannenbHoro
NPOEKTUPOBAHMA

NpPAMON, OTpe3Ka,
napannenbHbIX

OTPEe3KOB. YMeTb: CTPOUTb
na-

PannenbHyo NPOEKLUMIO Ha
NAOCKOCTH

OTpe3Ka TPeyro/ibHUKa,
napanne-

norpamma, Tpaneuymu

3HaTb: OCHOBHbIE CBOMCTBA
napannenbHoro
NPOEKTUPOBAHMUS

NPAMOM, OTPEe3Ka,
napannenbHbix

OTPEe3KOB. YMETb: CTPOUTb
na-

pPanNenbHy NPOEKUMIO Ha
NNOCKOCTH

OTpe3Ka TPeyroJibHUKa,
napanne-

3HaTb: NPU3HAK
nepneHanKynApHOCTH
NPAMOMN N NIOCKOCTH, UX
CBOMCTBaA.

YMeTb: ONMCbIBaTb B3aMMHOE
pPacno/sioXKeHne NPAMON U
NJAOCKOCTU B

NPOCTPaHCTBE




Nlorpamma, Tpaneuunm
MepneHAUKYNAPHOCTb 3HaTb: KakK onpegensaeTca
NPAMbIX U NIOCKOCTEN: Yron mexay
NPU3HaKK, CBOMCTBA. NPAMbIMWU. YMeTb: pellaTb
HaknoHHas 1 ee npoeKkuma. | npo-
Yron cTenwmne
MeXKAY NPSAMON U cTepeomeTpuyeckme 3agaum
NMNOCKOCTbIO Ha HAXOXAEHME YINoB
mexay
NPAMbIMW N NNOCKOCTAMM

PeweHne 3agaun cumtaetca He3ynpeyHbiM, ecin NpaBuAbHO BbibpaH cnocob pelueHus,
camo pelleHne conpoBoXaaeTca HeobxoaumbIMU O0O6bACHEHUSMA, BEPHO BbIMNO/IHEHDI
HYXHble Bbl4MCNEHMA M Npeobpa3oBaHMA, NONYYEH BEPHbLIN OTBET, MOC/Ae[0BaTe/IbHO
3anucaHo peweHne. OueHKa OTBeTa y4yalweroca npu YCTHOM M MUCbMEHHOM onpoce
npoBoAMTCA NO NATMOANNbHON cUCTemMe, T. €. 32 OTBET BbICTAB/AETCA OA4HA M3 OTMETOK: 1
(nnoxo), 2 (HeynoBneTsopuTenbHo), 3 (yaosnetrsoputenbHo), 4 (xopowo), 5 (oTAn4yHO).

0.3. KoHTponbHasa pabota «OcHOBblI TPUrOHOMETPUU. TpUroHOMETpUYEeCKnE GYHKLUMU. »
0.3. TeKcT 3apaHuA

1. Beruucnuts sin O, tg A, ctg A, 3Has1, 4TO

s

lcosa =08 u D{aﬁiz

2. Haiiti MHO€CTBO 3HAaUE€HUN (DYHKIUU
y=1-—2sin‘x
3. Beruucnuth, UICHOIB3Ys POPMYJIbI CIOKEHUS

sin 73°-cos17° 4+ cos73°-sin17°

4. Pemuth ypaBHEHHE
s
V2cos (Zx +E) +1=0

Bpems Ha BbinonHeHue: 90 muH.

0.3. NepeyeHb 06HEKTOB KOHTPOIA U OLLEHKU

HanmeHoBaHMe o6beKkTOB OCHOBHbIe NOKa3aTenu OueHkKa
KOHTPONA U OLEHKMU OLEHKM

pe3ynbTaTa
YncnoBasa OKPYKHOCTb, 3HaTb, KaK MOXHO Ha 5 6annos
NONOXKUTENbHOE U eANHUYHOM




oTpuLaTeNbHOE
HanpaBneHue obxoaa
OKPYKHOCTW,

nepsbin N BTOPON MakeT
Cuctema KoopauHar,
4YMCNOBAA OKPYKHOCTb Ha
KOOPAMHATHOM N/IOCKOCTH,
KOOPAMHATbI TOYKM
OKPYKHOCTH

OKPYXHOCTU onpeaensitb
OJWHbI AT,

YmeTb: HalTu Ha YNC/I0BOM
OKPYKHOCTH

TOYKY, COOTBETCTBYHOLLLYO
OAHHOMY

yuncny; cobpatb matepuan
ana

coobueHua

no 3aZaHHOW TeMe;
3aNONHATb U

opopmnAaTb Tabauupl,
oTBeYaTb Ha

BOMPOCHI C MOMOLLbIO

Tabnuy,
CUHYC, KOCUHYC U NX 3HaTb, KaK onpeaennTb
CBOMCTBA, NepBas, BTOpas, KoopAMHaTbI
TPETbA M YeTBEPTAA YETBEPTU | TOUYEK YNC/IOBOM
OKPYXHOCTH OKPY*KHOCTH.

YmeTb: coCcTaBUTb Tabaunuy
ONA ToOYeK

YNC/TOBOM OKPYXKHOCTU U NX
KOOpAMHAT; No
KOOpAMHATaM HaxoauTb
TOYKY YNC/IOBOM
OKPYKHOCTY;

y4acTBOBaTb B Ananore,
NOHMMaTb

TOYKY 3peHunA cobeceaHMKa,
noabupaTb

aprymeHTbl 414 OTBETa Ha
NOCTaB/AEHHbIN BOMPOC,
NpPUBOAUTb

npumepbl

TaHreHc, KOTaHreHe U nx
CBOMCTBA, NepBas, BTOpas,
TpeTbA U YEeTBepPTaA YEeTBEPTH
OKPYKHOCTH

3HaTb NOHATUE CUHYCQ,
KOCUHYCa,

NPOW3BOJIbHOTO YrNa;
pagnaHHYy0 mepy

yrna. Ymetb: BblUMCAUTL
CUHYC,

KOCMHYC YNCNa; BbIBECTH
HeKoTopble

CBOMCTBA CMHYCA, KOCUHYCa;
BOCNPUHUMATb YCTHYIO peub,




y4acTBOBaTb B Ananore,
3anucbliBaThb

rnaBHOE, NPUBOAUTb
npumepbl

TpuroHomeTpuyeckne
®OYHKLUWM YMCNOBOTO
aprymeHTa,
TPUTOHOMETPUYECKUNE
COOTHOLLEHUS

OZHOro aprymeHTa

3HaTb NOHATME TaHIEHCa,
KOTaHreHca
NPOW3BO/IbHOTO YINa;
paguaHHyo mepy

yrna.

YMeTb: Bbl4MCAUTb TAHFEHC U
KOTaHreHC Yncna;
BbIBECTU HEKOTOpPbIE
CBOICTBA

TaHreHca, KOTAHreHca;
BbINONHATb U
opopmnATb 3a4aHUA
NPOrpamMmMMPOBAHHOIO
KOHTpOASA

CUHyC yrna, KOCUHyC yrna,
TAHreHC yrna, KOTaHreHc
yrna, rpagycHas mepa yrna,
paAvaHHas mepa yrna

3HaTb, KaK BblYMCIATD
3HayeHwuA

CMHYyCa, KOCMHYCa, TaHreHca
n

KOTaHreHca rpagycHom m
pagnaHHoOM

Mepbl yrna, NCNosb3ys
TabnnyHble

3HauyeHuA; popmybl
nepesoaa

rpagycHoOM mepbl B
paguaHHy0 Mepy U
HaobopoT. YMmeTb
nepegasatb

MHPOPMALMIO CXKATO, MOJHO,
BbIBOPOYHO

TpuroHomeTpuyeckme
OYHKUMK:

yXx=sin,

Yy X = C0s , rpaduK GpyHKLMUN,
CBOMCTBA QYHKUMUM

UmetoT npeacrtaBneHmne o
TPUTOHOMETPUYECKMX
bYHKUMAX
yX=sin,yXx=Cos, nx
CBOWCTBaX.

MoryT paccmaTtpusaTb B
CpaBHEHUN
TPUrOHOMETPUYECKME

bYyHKUUM
yX=sin,y X =C0S, UX




CBOWCTBA M MOTYT CTPOUTb
rpadukun.

Pactsa»keHune ot ocu abcuuce,
cXaTue K ocu abecuumcc,
nocTpoeHue rpadpuka
GYHKUUM

y= mjfx

MoryT rpaduk

()

yfx=

BbITAHYTb W CXKaTb OT OCHU
0OX,s

3aBMCMMOCTM OT 3HaYeHuA
m.

YMmetoT 06bACHUTD
N3yYeHHble

NONOXEHUA Ha
CaMOCTOATENbHO
NoAo06pPaHHbIX KOHKPETHbIX
npMmepax

TpuroHomeTpuyeckme
byHKUMKY = tg X, y = ctg X,
rpaduk GyHKLUUIN, CBOMCTBA
bGYHKUNM

3HalOT TPUrOHOMETPUYECKUue
GYHKUMK

y =tg x, y = ctg x, ux
CBOMCTBA M MOTyT

CTPOUTb rpaduK.

PyHKuMNM

y X =arcsin, y X =arccos , y =
arctg x, y = arcctg x, ux
CBOMCTBA, rpaduKun u
COOTHOLLEHUA, coaepKalme
aPKCUHYC, aPKKOCUHYC,
aPKTAHIeHC, aPKKOTAHIeHC

3HatoT 0bpaTHble
TPUrOHOMETPUYECKME
bYHKUMM, NX CBONCTBA,
rpadukn.

PelweHne 3agauM cuuTaeTcs He3ynpeyHbiM, ecnu NpaBUAbHO BbibpaH cnocob pelueHus,
camo pelleHne ConpoBOXKAAETCA HEObX0AUMbIMU OO6BbACHEHUAMMW, BEPHO BbIMONHEHDI
HY)KHble BblYMCAEHUS M Npeobpa3oBaHMA, MOJy4eH BEPHbIM OTBET, NOCAeA0BaTeNbHO
3anuMcaHo pelweHne. OueHKa OTBeTa y4yalleroca nNpuM YCTHOM M MUCbMEHHOM oOMpoce
NPoBOANUTCA MO NATUOANILHOW CUCTEME, T. €. 32 OTBET BbICTABNAAETCA OA4HA M3 OTMETOK: 1
(nnoxo), 2 (HeynosneTsoputenbHo), 3 (yaosnetsoputensHo), 4 (xopowo), 5 (0TAnYHO).

0.4. KoHTponbHana pabota «MHOrorpaHHUKMU U Tena BpaLeHna»
0.4. TekcT 3agaHunA

1. HaiTn 06bem npsimoyronbHOro nNapansaenennnesa, CTOPOHbl OCHOBAHUA KOTOPOro
paBHbl 9 cm 1 15 cm, a BbicoTa 7cm.



2. Hantn o6bem 1 naowaab 60KOBOM NOBEPXHOCTU NPaBUIbHOM YETbIPEXYTO/IbHOM
NpPW3Mbl, Yy KOTOPOW Kaxkgoe pebpo paBHo 11 cm.

3. Haintn o6 bem KoHyca, ecnm paguyc ero ocHoBaHuA 5 cm, a BbicoTa 10 cm.
4. Hantn o6bem wapa paguycom 17 cm.
Bpemsa Ha BbinosiHeHUe: 90 MUH.

0.4. NepeyeHb 06HEKTOB KOHTPOIA U OLLEHKU

HanmeHoBaHMe o6beKkToB OCHOBHbIle NOKa3aTenu OueHkKa
KOHTPO/IA U OLEHKMU OLLEHKMU

pe3y/bTaTta
MoHATME UMANHAPUYECKOM 5 6annos

NOBEPXHOCTU, UMINHAPA U
ero afiemeHTOB, popmyna
ANA BblMMCAEHUA NAoWaan
6OKOBOM U MNOJIHOMN
NOBEPXHOCTU LIUNMHAPA

MNoHATME KOHNYECKOWN
NOBEPXHOCTU, KOHYCa U ero
3leMeHTOoB, GpopMybl oA
BbIYUC/IEHMA NAOLWAAN
6OKOBOM U NOJHOMN
NOBEPXHOCTM KOHYCA

NoHATME yceyeHHOoro
KOHyca, popmynbl ona
BbIYNC/IEHMA NAOoLWaamn
60KOBOM M NONHOM
NOBEPXHOCTU YyCEYEHHOrO
KOHyca

MoHATHe chepbl, Wapa u ux
3N1EMEHTOB, YPaBHEHUE
cdepbl B 3a4aHHOM
NPAMOYroabHON cucTeme
KoopAuHaT

Bo3mMOXHble cnyvau
B3aMMHOIO PacnoIoXeHus
chepbl

M NNOCKOCTH

OnpegeneHune KacaTenbHOM
NAOCKOCTU K chepe,




CBOMCTBA KacaTeNbHOM
N0CKOCTU

dopmyna naowagn chepbl

Bo3mokHble cnyyam
B3aMMHOIO PacnoIoXeHun
coepbl

N NpAMOWN

PeweHne 3agaum cuymtaetca 6e3ynpeyHbiM, ecin NpPaBUAbHO BbIbpaH cnocob pelleHus,
camo pelleHne conpoBOXKAaeTCA HeobxoAUMbIMU OB6bACHEHUAMMW, BEPHO BbIMONHEHDI
HY)XHble BblYMC/IEHUA M nNpeobpasoBaHWUA, NOJYYEeH BEPHbLIM OTBET, MNocaefoBaTe/IbHO
3anucaHo pelweHne. OueHKa OTBeTa y4yalerocs npu YCTHOM M MUCbMEHHOM onpoce
npoBOAMTCA NO NATMOANNBHON CUCTEME, T. €. 32 OTBET BbICTAB/AETCA OA4Ha M3 OTMETOK: 1
(nnoxo), 2 (HeynosneTBopuTenbHo), 3 (yaosnetsoputensHo), 4 (xopowo), 5 (0TAnYHO).

0.5. KoHTponbHaa paboTta «CreneHn u KopHu. CTeneHHas, NoOKas3aTenbHasa W norapudpmuyeckasn

OYHKUMM»
0.5. TekcT 3apaHua

1. PewnTb ypaBHeHUE
Vx2—17=2

2. PewnTb ypaBHeHMe

4% +2%¥1 _80 =0

3. Bbluncauntb
2
4log13 —=log127 — 2log1 6
z 3 "3 2

4. PelwnTb ypaBHeHue
lg?x —3lgx =4

Bpemsa Ha BbinosiHeHUe: 90 MUH.

0.5. NepeueHb 06bEKTOB KOHTPO/IA U OLLEHKMU

HanmeHoBaHMe 06BbEKTOB OcHOBHble NOoKasaTenu OugeHKa
KOHTPOANA U OLLEHKM OLLEHKM

pe3yabTaTa
nokasaTenbHasa QyHKLUMS, YmetoT npoBoauTb onncaHune | 5 6annos
CTeneHb C NPOM3BOJIbHbIM CBOWCTB
AEeNCTBUTEIbHbIM noKasaTesbHoM GYHKLUUM NO




noKasaTe/siem, CBOMCTBA
nokasaTtesibHoM GYHKLUUK,
rpadumK GyHKUUN,
CUMMETPUA OTHOCUTE/IbHO
OCW OPAMHAT, SKCMOHEHTA,
ropM30HTaibHaA aCMMNTOTA,
cTeneHHana GyHKUMA

3a/1aHHOM

dopmyne, 6e3 nocTpoeHua
rpadumkKa

bYHKUMK, NpuUMmeHnAs
BO3MOXHble
npeobpazoBaHUA rpaduKoB.

NMoKasaTe/ibHOe ypaBHEHMUE,
GYHKUMOHANbHO-
rpadpuyeckmnin metoa, MeToz,
ypaBHMBaHUA

nokasaTenen, metTos,
BBEAEHMS HOBOWM
nepemeHHoOn

YMmeloT pewaTtb
nokasaTe/ibHble

ypaBHEHUA, NPUMEHAA
KoMbuHauumio

HECKO/IbKMX aTOPUTMOB.
YmetoT

n3obparkaTb Ha
KOOPAWHATHOM

NJOCKOCTU MHOXKECTBA
peLeHni

NPOCTENLUNX YPABHEHWUI U UX
cuctem.

MoryT camocToATeNbHO
NCKaTb U

oTbunpaTb Heobxoanmyto ana
pelleHns

y4yebHbIx 33434
nHPopmauymio.

noKasarte/ibHble
HepaBeHCTBa, MeToApbl
pelleHuns

NnoKasaTe/lbHbIX HEPaBEHCTB,
PaBHOCU/IbHbIE

HepaBeHCTBa

YMmeloT pewaTtb
NMoKasaTe/ibHble
HepaBeHCTBA, NpUMeHAA
KoOMbuHaumo
HECKO/IbKMX aITOPUTMOB.
Ymerot

n3obparkaTb Ha
KOOPAMHATHOM
NJOCKOCTU MHOXKECTBA
peLeHni

NPOCTEMNLLINX HEPABEHCTB U
NX CUCTEM.

norapudm, ocHoBaHue
norapudma,
nppaLmnoHanbHoe

4yuncno, norapnuPmmpoBaHme,
AECATUYHbIN norapnom

3HaA onpegeneHue
norapuopma u

HEKOTOpble ero CBOMCTBA,
BbIMNONHAIOT
npeobpa3oBaHus
norapupmmnyecknx
BbIPa*KeHU 1 ymerot




BbIYNCNATD
norapudmbl ymcen.

dYHKUMA

y x =loga,
norapnemmyeckan Kpmsas,
CBOMCTBA norapudpmmyeckomn
GYHKUMK, rpadumK

OYHKUMM

3HAKOT N YMEIOT MPUMEHATb
CBOMCTBA NOrapnpmmnyYecKom
bYHKUMK. YMeLoT Ha
TBOPYECKOM YPOBHE
nccnepoBaTb

bYHKLMIO NO Cxeme.
Bnapetot

NPUEMAMM NOCTPOEHUA U
nccnefoBaHuA
MaTEMaTUUYECKUX Moaenen.
MoryT

NPUBECTU NPMUMEPbI,
nopobpatb

aprymeHThl,
chopmynmpoBaTb BbIBOADI.

CBOMCTBA N0rapndmos,
norapudm npomsseseHus,

YMmetoT NpumMeHATb CBOMCTBA
norapudmos. YMetoT Ha

norapudm yacTtHoro, TBOPYECKOM
norapudm creneHn, ypoBHe
norapnemmnpoBaHme NPOBOAUTbL NO U3BECTHbIM
dbopmynam
M NpaBUAaM A8 peLleHns
No3HaBaTeNbHbIX 33434
npeobpa3oBaHnsa ByKBEHHbIX
BbIpa*KeHWM, BKIKOYAOLLNX
norapmomol.
Mcnonb3ytoT cnpaBoyHyto
nMTepatypy
norapupmmyeckoe YmeloT pewaTb
ypaBHeHMUeE, norapundmuyeckume
NOTEHUMPOBAHMeE, YPaBHEHMA Ha TBOPYECKOM
PaBHOCWJ/IbHblE YPOBHE,
norapupmmyeckme YMeNo UCnosib3yrT CBOMCTBA
ypaBHeHMs, OYHKUMM
GYHKLMOHANbHO- (MOHOTOHHOCTb,
rpaduyecknint metod, MeTos, | 3HAaKOMOCTOAHCTBO).
NOTEHUMPOBAHUA, MeTos, MoryT np1MBecT NpuMepsl,
BBEAEHNA HOBOW nonobpatb

nepemeHHow,
MeToA IorapnmMmnpoBaHuA.

aprymMeHTbl,
cbopmMmynnpoBaTh BbIBOAbI.




PeweHne 3agaum cuymtaetca 6e3ynpeyHbiM, ecin NpPaBUIbHO BbIBpaH cnocob pelleHus,
camo pelleHMe ConpoBOXKAaeTCA HeobXoAUMbIMU OB6BbACHEHUAMMW, BEPHO BbIMONHEHDI
HYXHble BblYMCNEHMA M NpeobpasoBaHMA, NONYYEH BEPHbLIM OTBET, MNoc/aenoBaTe/lbHO
3anucaHo pelleHue. OueHKa OTBeTa Yyd4alleroca npu YCTHOM UM NMUCbMEHHOM oOrnpoce
npoBOAMTCA NO NATMOANNLHON cUCTEME, T. €. 32 OTBET BbICTAB/AETCA OA4Ha M3 OTMETOK: 1
(nnoxo), 2 (HeynosneTBoputenbHo), 3 (yaosnetsoputensHo), 4 (xopowo), 5 (0TAnYHO).

Kpumepuu u Hopmel oyeHKu 3HaHul, ymeHuli U HA8bIKOB8
obyyarowjuxca no mamemamuke.

1. OueHKa NMCbMEHHbIX KOHTPO/IbHbIX PaboT 0OyyaroWwmMxca No maTemaTUKe.
OTBeT oueHMnBaeTCAa OTMETKOMN «5», ecnu:
e paboTa BbINO/IHEHA NO/IHOCTbIO;® B IOTUYECKUX PACCYKAEHMAX U 0OOCHOBAHMW peLleHmns
HeT NnpobenoB 1 oWnHOK;
® B peELLEHNN HET MaTeEMATUYECKMX OLINOOK (BO3MOXKHA 04HA HETOYHOCTb, OMMUCKaA,
KOTOpasA He ABNSETCA CeACTBMEM HE3HAHUA UM HEMOHMMaHUA y4ebHoro matepmnana).
OTmeTKa «4» CTaBUTCA B CIEAYIOLWMNX CAYYaAnX:
® paboTa BbINO/IHEHA NONHOCTbIO, HO 0OOCHOBAHMA LWAroB PeLeHnAa HeA0CTATOYHbI
(ecnn ymeHne 060CHOBbLIBATb PACCYKAEHUA HE ABNSIOCH CNeunanbHbiM 06 beKToM
NpPOBEPKN);
® fonyLWeHbl 04Ha OWKNBKA AN ecTb ABa — TPU HEAOYETA B BbIKNagKaxX, PUCYHKAX,
yepTexax unm rpadpukax (ecnm st Buabl paboT He ABNANUCH CNelMasbHbIM
0OBbEKTOM NPOBEPKMU).
OTmeTKa «3» CTaBUTCA, ECNNn:
e nonyueHo 6onee ogHOM OWNOKM nnn Bonee ABYyX — TPEX HEA0YETOB B BbIK/1aAKax,
yepTexax unm rpadpukax, Ho obyvarowminca obnagaet ob6s3aTeNbHbIMU YMEHUAMMU
Nno NpoBepAeMon Teme.
OTMmeTKa «2» CTaBUTCA, EC/N:
A0NyLWEeHbl CyLEeCcTBEHHbIE OLWNOKM, MOKa3aBLIKE, YTO obyYatowmmnca He obnagaet
06s3aTeNbHbIMW YMEHUAMM NO AaHHOW TEMe B NOJIHOW Mepe.
OtmeTKa «1» cTaBuUTCA, €Ccnu:
* paboTa NoKasana nosiHoe oTcyTcTBMeE Y obyyatouleroca 06sa3aTeNbHbIX 3HAHUI U
YMEHUM Mo NPOBEPAEMON TEME UM 3HAYUTENIbHAA YAaCcTb PAabOTbl BbINOJIHEHA He
CaMOCTOSITENIbHO.

2.0ueHKa YCTHbIX OTBETOB 06yyaloWMxXca N0 matemaTuKe

OTBET OLLEHMBAETCA OTMETKOMN «5», eCN yYeHUK:

® MO/IHO PACKpbIN coaeprKaHne maTepuasna B ob6beme, NpeaycMoTPEHHOM NPOrpammon
N Y4eOHUKOM;

® N3/1I0XKNA MaTEPUAN FTPAMOTHbBIM A3bIKOM, TOYHO MCMO/Ib3YA MaTEMATUYECKYIO
TEPMUHONOTUIO U CUMBOJIMKY, B ONpeseneHHOM IOTMYEeCKOM NoC/1ef0BaTeNbHOCTY;

® NMPaBUIbHO BbINMOJHUA PUCYHKU, YEPTEXKMN, TPAdUNKKN, CONYTCTBYIOLLME OTBETY;

® MOKa3an yMeHne UANCTPUPOBATb TEOPUIO KOHKPETHBIMM NPMMEPAMU, MPUMEHATb
ee B HOBOM CUTyaU MM NMPU BbINOJHEHUM NPAKTUYECKOrO 3a4aHuS;

® NPOAEMOHCTPMPOBAA 3HAaHME TEOPUM PaHEE N3YYEHHbIX CONYTCTBYIOLLUX TEM,



chOpPMMPOBAHHOCTb M YCTOMUYMBOCTb MCMOb3YEMbIX MPU OTBETE YMEHWUI U

HaBbIKOB;

OTBEYaN CaMOoCTOATeNIbHO, 63 HaBOAALLMX BONPOCOB yYMUTENS;

® BO3MOHbl 0O4Ha — AB€ HETOYHOCTM NPU OCBELLEHMM BTOPOCTENEHHbIX BONPOCOB

WA B BblKNaAKax, KOTOPble Y4EHUK NEerko UCNpaBua NOC/IE 3aMeYaHma yunTens.

OTBeT OLEeHUBAETCA OTMETKOM «4», ecn yaoBAETBOPSieT B OCHOBHOM TpeboBaHMAM Ha
OLeHKY

«5», HO NpM 3TOM MMeeT OANH U3 HEeA0CTATKOB:

® B U3/10XKEHNM AonyLeHbl Hebonblume Npobenbl, He UCKa3nBLLee MaTeEMATUUYECKOEe
coZeprkaHue OTBETa;

® fONYyLWEHbl OANH — ABa HeA04eTa MNPU OCBELLEHNUM OCHOBHOIO COAEpPKaHUA OTBETA],
McnpaBieHHble Noc/e 3aMedYaHns yunTens;

® noNyLLEeHbl OWNGKa Unu bosee AByX HEA04YETOB NPU OCBELLEHMN BTOPOCTENEHHbIX
BOMPOCOB MM B BbIKNaAKax, 1ETKO UCNPAB/IEHHbIE NOCAE 3aMeYaHUA yunUTeNs.

OTmeTKa «3» CTaBMTCA B C/IeAYHOLMX CAyYanX:

® HEMO/IHO PACKPbITO CoAepKaHNe maTepmana (coaeprkaHme U30KEHO

dparmeHTapHoO, He BCceraa NocnenoBaTeIbHO), HO NOKa3aHo obLiee NOHUMaHWe Bonpoca u
NPOAEMOHCTPMPOBAHbI YMEHUSA, AOCTAaTOUYHbIE AN YCBOEHMA NPOrpaMMHOro matepuana
(onpepeneHbl «TpeboBaHMAMM K MaTeMaTU4eCKOM noarotoBke obyyarwowmxcAa» B
HacToALen

nporpamme No matemaTuKe);

® UMEeINCb 3aTPYAHEHNA UM AONYLLEHDBI OWMOKKN B onpeaeneHnn maTemaTUYeCcKomn
TEPMUHOJIOTUK, YepTerKaX, BblK/aZKax, MCMPaBAEHHbIE NOC/e HECKObKMX HAaBOAALLMX
BOMPOCOB yuYnTENS;

® YYEHWUK He CNPaBUACA C NPUMEHEHNEM TEOPUM B HOBOM CUTYyaL MM NPU BbINOJHEHUN
NPaKTUYECKOro 3a4aHu1A, HO BbINONHMA 334aHMA 006A3aTe/IbHOr0 YPOBHA CIOXKHOCTU MO
JAHHOM Teme;

® NpY AOCTAaTOYHOM 3HAHUM TEOPETUYECKOrO MaTepuana BbiABMEHa HeA0CTaTOYHanA
cbOpPMUPOBAHHOCTb OCHOBHbIX YMEHMN U HABbIKOB.

OTmeTKa «2» CTaBUTCA B CIeAYHOLMX CAy4YanX:

® He pPaCKpbITO OCHOBHOE coaeprKaHue yuebHoro matepuana;

® 06HapyKeHO He3HaHMe yYeHUKOoM bonbluen namn Hambonee BaXKHOM YacTn yyebHOro
maTepunana;

e fonyuweHbl oWMbKM B onpeaeneHmnmn NoHATUIA, NPU NCNOSIb30BAHUN MaTEMATUUYECKON
TEPMMHONOINU, B PUCYHKAX, YepTexkax Wam rpadukax, B BbIK/JaAKaX, KOTOpble He
ncnpasaeHbl

nocsie HECKONbKUX HaBOAALLMX BOMPOCOB yuMTeNA.

OTmeTKa «1» cTaBUTCA, €CNn:

® YYEeHMK OBHapYXMA NOSHOE HEe3HAaHWE U HEMOHUMaHME N3y4aemoro y4ebHoro
mMmaTtepuana UamM He CMOT OTBETUTb HM Ha OAWH M3 NOCTaB/AEHHbIX BOMPOCOB MO M3yYeHHOMY
MaTepuany

KoHTponbHasa pabora no maremaTuke 3a 1 cemecTp.



1. NaHbl BekTOopbl a=(2;0;-4), b=(0;-1;3), c=(-2;0;3). HaliTn BekTOp
d=-3a%2 b-4c

2.Ecnv n3BecTeH TaHreHc yrna tgB=3. Hainaute cMHyC, KOCMHYC U KOTAHFEHC.

3.Ynpoctutb
33 + 10 cos?a + 10 sin*a

4.PelwinTb HEPABEHCTBO METOAOM MHTEPBANOB
(x+1D(x+6)(x—4)<0

5.HanuwwuTe ypaBHeHMe KacaTeNnbHO K rpadmKy GYHKLMM B TOUKE € abCLMCCOM Xo
f(x)=x®>+4x-1,% =3

Kputepumn oueHnBaHUA KOHTPO/AbHOM paboTbl
OueHKa «5» - 32 5 npaBuibHO pelleHHbIX 3a43ay;
«4» —3a 4 NpaBUbHO peLLeHHble 334a4K;

«3» —3a 3 npaBuAbHO peleHHble 3a434K;

«2» - 32 MeHee NON0BUHbI BbINONHEHHOM PaboThbl.

KoHTponbHaAa paboTta no matemaTukKe 3a 2 cemecTp.

1. Bblumncautb nHTerpan

3
J‘ (x? = 2x) dx

2.Hantn o6bem u niowaab 6OKOBOW NOBEPXHOCTU NPABU/IbHOM TPEYro/IbHOM NPU3Mbl, Y
KOTOpPOM Kaxaoe pebpo paBHO 7 cMm.

3.PewnTb ypaBHEHUNE
1.6

2¥% | £2x+2 _ (_)
0, 5 c

4.PelunTb ypaBHEHUNE

log,(17 — 2%) + log,(2* + 15) =8

5. LecTb WwapoB cayyaiiHbiM 06pa3om packnaapiBatoT B TpW AWMKa. HalTu BepoATHOCTb
TOro, YTO BO BCEX ALLMKAX OKAXKETCA pa3HOe YMC/0 LWapOoB, NPU YC0BUN, YTO BCE ALLUUKMK He
nycTble.



Kputepuu oueHMBaHUA KOHTPOJIbHOU paboTbi
OueHKa «5» - 33 5 NpaBMAbHO peLleHHbIX 3a4av;
«4» —3a 4 NpaBU/IbHO pPeELLUEHHbIE 3a4a4K;

«3» —3a 3 NpaBU/IbHO pEeLLUEHHble 3a4a4u;

«2» - 32 MeHee NOJIOBUHbI BbIMOJIHEHHOM PaboThI.



