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1. MMacnopT ¢oHaAa OLIEHOUYHBIX CPEACTB
OcBoeHue coaepxkaHus yudeOHoro mpenmera «MaremaTuka» oOecneurBaeT
JOCTH)KEHHE 00YYaIOIUMHUCS CIEAYIOIIHNX PE3YIIBTATOB:

npeaMeTHbie 6a3oBoro yposus (ITP6):

[1P61. Brnanenue wmeromamMu JOKa3aTeNbCTB, alTOPUTMAMM pEIICHUS 3a7ad;
ymeHue (OpMyJIUpOBaTh OIPEACIICHUsS, AaKCUOMbl W TEOPEMbI, NPUMEHATh WX,
IIPOBOJUTH JOKA3aTEIbHBIE PACCYKICHHS B XOJ€ pELICHUS 3a/1a4;

[1P62. YMeHue omepupoBaTh MOHATHUSAMH: CTENEHb YHWCIA, JIOTapu(pM dHCIa;
YMEHHME BBINOJIHATh BBIYUCICHUE 3HAYEHUH U MPeoOpa3oBaHUs BBIPAKEHUH CO
CTENEHSIMU U JorapudMamu, IpeodpazoBaHus ApOOHO-PALMOHATIBHBIX BbIPAXKEHUH;

[1PG3. VYmeHue omnepupoBaTh MOHATUAMH: PALMOHAIBHBIE, HpPpPALUOHAIbHbIE,
NOKa3aTeNbHbIE, CTENEHHbIE, JIOTApU(PMUUECKHE, TPUTOHOMETPUUYECKUE YpPaBHEHUS U
HEPaBEHCTBA, UX CUCTEMBI;

[1P64. YMeHue omepupoBaTh MOHATUSAMHU: (DYHKLHS, HENpepbiBHass (yHKIUS,
OpOM3BOAHAs, NEpBOOOpa3Has, OINpENeJCHHbId HMHTErpajg; yMEHHE HaXOIUTh
IPOU3BOJHBIE 3JEMEHTAapHBIX (PYHKIUH, HUCIONb3ys CHPAaBOYHbIE MaTEepUaIbl;
UCCIIEIOBaTh B MPOCTEHMIIMX clydasx (YHKIUM HAa MOHOTOHHOCTb, HaXOIMTb
HauMOOJIbIIME W HAaWMEHbIINE 3HA4eHHsS (YHKLHA; CTPOUTh I'pa@UKH MHOTOYJIEHOB C
MCIIOJIb30BAaHUEM almapaTa MaTeMaTUYECKOT0 aHalIu3a; IPUMEHSITh IPOU3BOIHYIO MPU
peuieHur 3ajad Ha JBWKEHUWE; pelaTh I[PAKTUKO-OPUEHTUPOBAHHBIE 3aJayd Ha
HanMOOJIbLINE U HAMMEHBIINE 3HAYEHUS, HA HAXO0XKACHHUE ITyTH, CKOPOCTU U YCKOPEHHUS

[IPG5. VYmenuwe omepupoBaTh  TMOHATHSMHU:  palOHalbHAs  (QYHKIHUA,
noKaszaTelibHast  (yHKIWsA, CcTeneHHas (QyHkius, jgorapudmudeckas (QyHKIu,
TPUTOHOMETpUUYECKHE (DPYHKIIMU, OOpaTHble (YHKIMU; YMEHHE CTPOUTH TpaduKu
U3YYEHHBIX (YHKIMHA, HCIOJIBb30BaTh TpapuKd TMPUH HU3YYEHHUU TMPOLIECCOB U
3aBUCUMOCTEM, MpU pEIIEHUWU 3aJad M3 JAPYrux Y4eOHBIX NPEIMETOB W 3a1ad W3
peasibHOM KU3HU; BBIpaXKaTh OpMyJiaM U 3aBUCUMOCTH MEX]y BEIMYMHAMY;

[1PG6. Ymenue pemiaTh TEKCTOBBIE 3a7a4d Pa3HBIX THUMOB (B TOM YHCIE Ha
MPOLICHTHI, JOJM U YaCTH, Ha ABUKEHUE, pabOTy, CTOUMOCTh TOBapOB U yCIIyT, HAJIOTH,
3aa4i K3 OOJIACTH YNpPAaBIICHUS JIMYHBIMU M CEMEWHBIMH (PUHAHCAMHU); COCTaBJIAThH

BBIPAXKCHUA, YPaBHCHHUA, HCPABCHCTBA U UX CUCTCMBI 110 YCIIOBUIO 3a/ladu, UCCIICA0BATb



MOJIYYeHHOE PEIICHHE U OLIEHUBATH MPABIONIOIO0OHOCTD PE3YJIbTATOB;

[IP67. YMeHue omepupoBaTh MOHATHSAMU: cpefHee apudMeTHUYecKoe, MeauaHa,
HauOOJIbIIIee W HAUMEHBIIEe 3HAUCHUS, pa3Max, JUCIIEPCHs], CTAHIAPTHOE OTKIOHCHUE
YUCIOBOrOo  Habopa, yMEHHE U3BJIEKaTh, HWHTEPIPETHUPOBATH  HMHPOPMAILIUIO,
MIPEICTABIICHHYI0 B TaONIWIlax, Ha AWarpamMmax, rpadukax, OTPaKaroIlIyl0 CBOWCTBA
pEeaNbHBIX MPOIIECCOB M SBIICHUI; MPEICTABIATh HHGOPMAITUIO ¢ TIOMOIILI0 TaOIUIl U
qyarpaMM; HUCCIEOBaTh CTAaTUCTHYECKWE MJAHHbIE, B TOM YHUCJIE CIPUMEHEHUEM
rpaUIECKUX METOJOB M DJIEKTPOHHBIX CPEJICTB;

[IP68. YmeHue omepupoBaTh MOHATUSMH: CIyYalHBIM OMNBIT M CIIy4yalHOE
COOBITHE, BEPOSTHOCTh CIIYYalHOTO COOBITHS, YMEHUE BBIYUCISATH BEPOSTHOCTH C
UCIIOJB30BaHUEM TIpadUuecKuX METOJIOB; MPUMEHATh (QOPMYJIbl CIOKEHUS U
YMHOKEHHUSI BEPOATHOCTEH, KOMOMHATOpHBIE (aKThl U (HOPMYIIBI MPU PEIICHUH 3a]1aY;
OIICHUBAaTh BEPOSITHOCTH pEaIbHBIX COOBITUM; 3HAKOMCTBO CO  CIIy4allHBIMU
BEIMYMHAMU; YMEHHUE TPHUBOJUTH MPUMEPHI MPOSBICHUSA 3aKOHA OOJBIIUX YUCET B
MPUPOIHBIX U OOIIECTBEHHBIX SBJICHUSIX;

[IP6Y9. VYmenue onepupoBaTh TMOHATHUSMH: TOUYKa, MpsMasi, IJIOCKOCTb,
IPOCTPAHCTBO, JABYIPAHHBIA YTOJ, CKPEIIMBAIOIIUECS IPSMbIE, MAPAJLICIIBHOCTh U
MEPIEHAUKYJIAPHOCTh MPAMBIX U TIJIOCKOCTEH, YroJI MEXAY MNPSMBIMH, YTOJd MEKIY
NpAMOM W TUJIOCKOCTBIO, YIOJd MEXIY IUIOCKOCTSMHU, PAacCTOSAHUE OT TOYKH [I0
IJIOCKOCTH, PACCTOSIHUE MEXAY IMPAMBIMHU, PACCTOSHUE MEXIY IUIOCKOCTSIMU; YMECHUE
UCIIOJIB30BaTh MPU PEUICHUU 3a7ad HW3YYCHHbIC (PAaKThl U TEOPEMbl ILIAHUMETPUH;
yYMEHUE OIICHUBATh Pa3Mephbl 0OBEKTOB OKPYKAIOIIET0 MUPA;

[1P610. VYmenue omnepupoBaTh  MOHATUSIMH:  MHOTOTPAHHHUK,  CEUEHHUE
MHOTOTpaHHMKA, KyO, mapajuiesenunesa, mpu3Ma, nupamuaa, Gurypa u moBEPXHOCTb
BpalleHus, MWIMHIP, KOHYC, map, cdepa, ceueHus (GUrypbl BpallleHHs], MIIOCKOCTb,
Kacaromasicsi cepsl, MWIMHAPA, KOHYCAa, IO/l TOBEPXHOCTH MUPAMUJIBI, IPU3MBI,
KOHYcCa, IWINHJIPA, TUIoaas cheprl, 00beM KyOa, TPsIMOYTOJILHOTO MapajuieNenuea,
nUpaMuIbl, IPU3MBI, TUITUHAPA, KOHYCA, IIapa; yMEHHE N300pakaTb MHOTOTPAHHUKH U
MMOBEPXHOCTH BPAIICHHUS, UX CEUCHUSI OT PYKH, C MOMOIIbIO YEPTEKHBIX UHCTPYMEHTOB
Y 3JIEKTPOHHBIX CPEACTB; YMEHHUE PACNO3HABATH CUMMETPUIO B MPOCTPAHCTBE; YMECHUE

pacno3HaBaThb IMPAaBUJIbHBIC MHOT'OTPAHHUKH,



ITP611 YmeHue onepupoBaTh MOHATUSAMU: JBHKEHUE B MPOCTPAHCTBE, M1OJ00HbBIE
¢Gurypsl B IPOCTPAHCTBE; HCIOJb30BaTh OTHOIIECHUE IUIOMIAJECH IMOBEPXHOCTEH H
00BEMOB MOAOOHBIX PUTYp MIPH PEIICHUH 3a]1aY;

[TP612. YMeHue BBIUMCIATh T€OMETPUUECKUE BEIIMYMHBI (JJIMHA, YTOJI, IUIOIIAb,
00BbeM, MIOMIAAb OBEPXHOCTH ), HCTIONB3YsI U3ydeHHBbIE (POPMYIIBI U METOIbI;

[1P613. Ymenue omnepupoBaTh MOHATHSAMH: MPSIMOYTOJbHAS CUCTEMAa KOOPIUHAT,
KOOpPJMHATBI TOYKH, BEKTOP, KOOPAMHATHI BEKTOpA, CKAISPHOE IPOU3BEIACHHUE, YIOJ
MEXIY BEKTOpPAMH, CyMMa BEKTOpPOB, IPOU3BEICHUE BEKTOPA HA YUCIIO; HAXOAUTh C
NOMOUIbI0 M3YYEHHBIX (POPMYJ KOOPAMHATHI CEPEIUHBI OTPE3KAa, PACCTOSIHHE MEXKITY
JBYMS TOUKaMU;

[1PG14. YMmenue BbIOMpPATh NOAXOIAIMN U3YUYEHHBIN METO IJIsl pEUICHUs 3a/1a4H,
pacrno3HaBaThb MareMaTHueckue (akTbl U MaTEeMATUYECKUE MOJEIU B NPUPOAHBIX U
OOILIECTBEHHBIX SIBJICHUSX, B UCKYCCTBE; YMEHHE MPUBOJUTH IPUMEPHI MATEMATUUECKUX
OTKPBITUM POCCUMCKON YU MUPOBOM MaTEMATUYECKOU HAYKH;

o0mme komnerenuu (OK):

OK 1. BeiOupars crnocoObl pemieHust 3agad npodecCHuOHANbHOW JeATEIbHOCTH
IPUMEHUTENBHO K Pa3JIMYHBIM KOHTEKCTaM;

OK 2. Mcnonp30BaTh COBPEMEHHBIE CPEICTBA MOUCKA, AaHAJIN3a U UHTEPIPETALNN
uHpopmaluu, © HUHPOPMALMOHHBIE TEXHOJIOTMM JUISl  BBIIOJHEHUS  3a/aay
1po(hecCUOHATBHOM e TENbHOCTH

OK 3. IlmanupoBaTh M peaTM30BBIBATH COOCTBEHHOE MPOPECCUOHANBHOE H
JUYHOCTHOE Pa3BUTHE, MPEINPUHUMATEIbCKYIO NEATEIbHOCTh B MPO(eCcCHOHATBLHOU
cdepe, UCIOIB30BaTh 3HAHUS 110 MPABOBOM M (PMHAHCOBOM IPaMOTHOCTU B Pa3IMYHBIX
KU3HEHHBIX CUTYaLUsIX

OK 4. DddexTrBHO B3aMMOICHCTBOBATh M pa00OTaTh B KOJJISKTUBE U KOMaH/IE

OK 5. OcymectBiasaTe yCTHYHO M IUCBMEHHYKO KOMMYHHUKAlMIO Ha
rocyaapcTBeHHOM si3bike  Poccuiickoit  ®Denepanmu ¢ y4eTOM  OCOOEHHOCTEH
COLIMAJIBHOTO U KYJBTYPHOI'O KOHTEKCTA

OK 6. IIposBiATh TIpakIAHCKO-NIATPUOTHYECKYIO MO3ULHIO, AEMOHCTPUPOBATH
OCO3HaHHOE IIOBEJEHUWE HA OCHOBE TPAJAMLMOHHBIX POCCHUICKHX JYXOBHO-

HPaBCTBCHHLIX ].IGHHOCTCI>’I, B TOM YHCJIC C YYCTOM I'apMOHHU3AWN MC)KHAIIMOHAJIIbHBIX U



MEXPEJIIUTHO3HBIX ~ OTHOUICHWM, IPUMEHATH CTAHAAPTHI  AHTUKOPPYILMOHHOIO
NIOBEACHUS

OK 7. ConeiicTBOBAaTh COXPAHEHUIO OKPYKAIOIIEH Cpebl, pecypcocOepeKeHHIO,
IPUMEHATh 3HAHUS 00 M3MEHEHUHU KJIMMaTa, MPUHIMIIBI OEpexIMBOro MPOU3BOACTBA,
3¢ (EeKTUBHO IeHCTBOBAThH B UPE3BBIYANHBIX CUTYALIUAX

npogeccuonanbubie komnerenuuu (I1K):

[IK 1.2. AHanmu3upoBaTh U PaCCUUTHIBATH MAaTEPUANIBI T€OJE3HUECKUX CHEMOK.

[1IK 2.4. Boimonuate paboThl MO MPOEKTUPOBAHUIO M CTPOUTEIBCTBY KEIE3HBIX
JOPOT, 36MJISIHOTO ITOJIOTHA U UCKYCCTBEHHBIX COOPYKECHUM.

JIMYHOCTHBIE, 0CBalBaeMbl¢ B paMKax nporpaMmmMsbl Bocnutanus (JIP):

JIP2. IlposBnsromnid akTHUBHYIO TPAXKIAHCKYI0 MO3WULHI0, JEMOHCTPUPYIOLIUN
IIPUBEP>)KEHHOCTh MIPUHIMIIAM YECTHOCTH, MOPAAOYHOCTH, OTKPBITOCTH, YKOHOMUYECKH
AKTUBHBIA U YYACTBYIOIIMI B CTYJIEHYECKOM U TEPPUTOPHAIBHOM CaMOYINpPABIICHUH, B
TOM 4YHCIIE Ha YCIOBHUSAX JOOPOBOJIBUECTBA, NMPOIYKTUBHO B3aUMOJEUCTBYIOIIMM U
YUYaCTBYIOIIMH B J€ATEIBHOCTH OOIIECTBEHHBIX OPTaHU3ALIUMN.

JIP4. IlposBnsrommii W JEMOHCTPUPYIOIIMM YBAKEHHE K JIOIAM TpyAa,
OCO3HAIOIIMN IEHHOCTh CcOOCTBEHHOro Ttpyna. Crpemsmuiics K (OPMUPOBAHUIO B
CEeTEeBOM Ccpefie JUYHOCTHO M NPO(PECCHOHATBHOTO KOHCTPYKTHUBHOTO «UHU(PPOBOTO
cuenay.

JIP23. Ilomyyenume  oOOydamOIIMMHUCS  BO3MOXKHOCTH  CaMOPACKPBITUS U
caMopeaM3alys JIUYHOCTH.

JIP30. OcymiecTBISIONINI MOUCK U UCIOJIb30BaHUE HMHGOPMAIINK, HEOOXOAUMOMN
Uit 5(Q@PEKTUBHOTO  BBHITIOJHEHUS PA3IMYHBIX 33134, MNpodecCHOHATBHOTO U

JIMYHOCTHOI'O Pa3BUTHUA

dopmoii aTTecTalui MO y4eOHOMY MPEAMETY SIBJISETCS 3adeT C OIeHKOW B |

ceMecTpe u 3k3ameH Bo |l cemecTpe.



2. Pe3yabTaTrhl 0CBOCHUSI Y4eOHOT0 NpeaMeTa, MoIexKalue nNpoBepKe

B pe3ynbrare arrectanuu 1no yueOHOMY MPEAMETY OCYUIECTBIISETCS KOMIUIEKCHAs

MIPOBEPKA CHEAYIOIIUX PE3YJIbTATOB: JUYHOCTHBIX, NPEAMETHBIX, 4 TAKXKE IWHAMHUKA

dbopmupoBaHUs OOIIMX U MTPO(PECCHOHATBHBIX KOMIIETEHIINH, IMYHOCTHBIX PE3yJIbTaTOB

B paMKax IIporpaMmMbl BOCIIMTAHHA:

Pesynbrathl 00y4eHus

Tloka3zarenu olleHKH
pe3yibTaTta

dopMa KOHTPOJIS U
OLICHUBAaHM

3HaTh OIpeCaAcCIICHNA,

YcTHbI# onpoc, HaboIeH e

[IP61. Bmagenwme  MeTromamu | aKCHOMBI U TEOPEMBI Kypca U 3KCIEPTHAS OLICHKA
JI0Ka3aTeJbCTB, IrOpUTMaMH | y4eOHOTO MpeaMeTa; yMeTh BBIIIOJIHEHUS
peLIeHus 3a/1ad; YMEHUE dbopMynupoBaTh CaMOCTOATENIbHBIX U
dbopmynupoBath ONpeeeHus, ONpeIEICHUS U aKCUOMBI, IPaKTHYECKUX padoT,
AKCUOMbl U TEOPEMBbI, IPUMEHSITH JIOKA3bIBATh TEOPEMBI U Pa3HOYPOBHEBBIX U TECTOBBIX
X, TPOBOAWTH  JOKa3aTellbHbIC | pelaTh 3aJa4u; OOBEKTUBHO 3a/1aHUI
pacCyXJCHHsT B XOJ€ PCIICHUS | OLEHUBATH YP(PEKTUBHOCTH U
3a/1a4 Ka4yecTBO CIIOCOOOB U

METOJIOB PELICHHUS 3a]1a4
Bnanenue ocHOBHBIMU YcTHBIH onpoc, HaboIeH e
[1PG2. YMenue OIIEpUPOBATH MIOHATUSAMMU CTEIICHEM, U DKCIIEPTHAas OLCHKA
HNOHSATUSAMU: CTEINEHb yucia, KOpHEi U 1orapumMoB; BBITIOJIHEHUS
norapudm yucha; YMEHHE | YMEHUE BBIUUCIIATH CTEIICHH, CaMOCTOATEIIbHBIX U

BBINIOJIHATh BBIYMCIICHHE 3HAYCHUH
U 1npeoOpa3oBaHMsl BBIPAXEHHUH cO
CTETICHSIMU " aorapupmamy,
npeoOpazoBaHus JIpOOHO-

KOPHH U JIOTapH (MBI,
BBITTOJIHATH TIPE0OPa30BaHUS
IpOOHO-palOHATBHBIX,
CTETICHHBIX U

MPaKTUYECKUX padoT,
Pa3HOYPOBHEBBIX U TECTOBBIX
3aJlaHUN

palOHaIbHBIX BBIPAXKEHUN JorapupMHUECKUX
BBIPAKCHUI
I1P63. YMenue OIIEpPUPOBATH Biiagenue oCHOBHBIMU YcTHBIH onpoc, HAOMOIeHHE
HNOHATUSIMU: paluMOHAIbHBIC, | MOHATUAMM PAllMOHAIBHBIX, 1 DKCIIEpTHAs OLEHKA
UPpALMOHAIIBHBIC, II0KA3aTelIbHBIE, UPPALMOHAJIBHBIX, BBIIIOJIHECHUS
CTEIICHHBIE, norapudmuyeckue, ITOKa3aTeNbHBIX, CaMOCTOSITEJIBHBIX U
TPUTOHOMETPUYECKUE YPAaBHEHUSA U JorapupMHUUECKUX U HNpPaKTUYECKUX padoT,
HEPaBEHCTBA, UX CUCTEMBI TPUTOHOMETPUYECKUX Pa3HOYPOBHEBBIX U TECTOBBIX
YPaBHEHUH U HEPABEHCTB, UX 3alaHuI
CUCTEM
[1P64. VYmenue omnepupoBaTh Biiagenue oCHOBHBIMHU YcTHBIN ompoc,
HNOHATUSIMU: byHKIMS, MTOHATHUAMU caMocCToOsITeNIbHas padoTa,
HEIpepbIBHAS ¢byHKIHA, TG hepeHIaIbHOTO U pa3HOYpPOBHEBBIE 3a/1aHUS,
IIPOU3BOHAS, nepBooOpa3Has, | MHTErpajibHOTO UCUUCIICHHUS; TECTUPOBAHUE
OIPEIEICHHbII HHTErpall; yMEHUE YMEHUE BBIYUCIIATH
HaxOJIUTh IIPOU3BOJHBIE MIPOU3BOJIHBIE QYHKIIUH,
3JIEMEHTapHBIX ¢byHKUIMH, | pemarb NpoCTeHIINe 3aauu
WCITOJIb3YsI CIIPABOYHBIE MATEPHAIIBI; | HA IPUMEHEHHE TPOU3BOIHON
UCCIIEI0BATh B MIPOCTEUILINX U UHTErpalIoB
CIIy4asx byHKIUN Ha
MOHOTOHHOCTB, HaXOJHUTh
HauoOoIbIINe u HaVMEHBIIINE
3HAYCHUS byHKUIUH; CTPOUTH
rpaduku MHOT'OYJIEHOB c
UCIIOJIb30BAHUEM anmnapara




MaTeMaTUIECKOTr0 aHaJIN3a;
IPUMEHATh  NPOHM3BOJIHYIO  IIPU
pelICHWW 3a7a4  Ha JIBUKCHHE;
peniaTb HPaKTHUKO-
OpPHCHTHPOBaHHbIC  3aJa4d  Ha
HauOonblIME W  HAaWMEHbBIIHE
3HAQYCHUs, HAa HAXOXICHUEC WYTH,
CKOPOCTH U YCKOPCHHUSI

I1P65. Ymenue OIIEPUPOBATH
HOHSTUSIMU: panoHaNbHast

dyHKuuMs, mokazaTenpHas (QyHKIMS,

CTEeTeHHas byHKIIHS,
JorapupmMuIecKas GbyHKIHA,
TPUTOHOMETPUYECKUE GyHKIHH,
oOparHble byHKuny; yYMEHUE
CTPOUTH  TIpapUKH  H3YYCHHBIX

¢GyHKUIMH, WCHONB30BATh TpaduKH
OpU  M3YYCHHH  TIPOLECCOB U
3aBHCUMOCTEH, MPHU PELICHUH 3a7ad
U3 JPYrux Y4eOHBIX NpPEAMETOB M
3aa4 = U3 pEAIbHOM  KHU3HHU;
BBIPAXKATh dopmynam "
3aBHCHMOCTH MEXIY BEIMIMHAMHU

Bianenue oCHOBHBIMHU
HOHATUSAMU PallMOHATIBHOM,
MMOKa3aTeIbHOM, CTCIICHHOM,

JorapupMUUECKOH,
TPUTOHOMETPUYECKON U
oOpaTHO# (YHKIIMIA; 3HATH
CBOMCTBA U YMETH CTPOUTH
rpaduKu NepeunciIeHHbIX
(GyHKUIMN; yMETh
XapakTepu30BaTh MOBEICHHUE
(GyHKIMH, HCTIOTB30BATh
MIOJTyYEHHbIE 3HAHUSA IS
OINMCaHUS U aHaJIU3a
peanbHbIX 3aBUCUMOCTEH

Habnronenue u sxcnepTHas
OLICHKA BBIITOITHECHHS
CaMOCTOSITENIbHBIX PaloT,
Pa3HOYPOBHEBBIX 3aJaHHI,
TECTUPOBAHUS

[IP6G6. YMmeHue pemarb TEKCTOBBIC
3a/la4yl pa3HbIX TUIOB (B TOM YHCIIE
Ha MPOLEHTHI, JOJM MU YaCTHU, Ha
JIBUKEHHE, paboTy, CTOMMOCTh
TOBapoOB U YCIYT, HAJIOTH, 3a/1a4u U3
o0nacTu ymnpaBiIeHUS JHUYHBIMU U
CceMeHHBIMU (¢buHaHCAMH ),
COCTaBJISITh BHIPAKCHUS, YPABHEHHUS,
HEpPaBEHCTBA U UX CHCTEMBI IO
YCIOBUIO  3a/layd,  MCCIEeN0BaTh
MIOJIyYEHHOE PELIEHUE U OLICHUBATh
IPaBI0N0I00HOCTb PE3yJIbTaTOB

YMeHue pemarts 3a1a4u
pPa3HBIX TUIIOB, UCCIENOBATH
MOJIy4YEHHOE pelIeHuE U
OIICHUBATH
MPaBIOTIOI00HOCTD
pe3yJIbTaTOB, IPOSIBIATH
CaMOCTOATEJIbHOCTh MIPU
BBITIOTHEHHH ITOCTABJICHHBIX
3a/a4, POsIBIICHUE
MO3HaBaTEeIbHOM aKTUBHOCTH
Y MHTEpeca MPU BBIIIOJHEHU U
CaMOCTOSITEITbHBIX
TBOPYECKUX paboT

YcTHBIH onpoc, HaboIeH e
Y DKCIIEPTHAs OLICHKA
BBIITOJIHCHUS
CaMOCTOSITCIIBHBIX U
MPaKTUYECKUX padoT,
Pa3HOYPOBHEBBIX U TECTOBBIX
3alaHUN

[1P67. YmMmenue OIEepUpPOBaATh
HOHSATHSMMU: cpenHee
apudmeTnyeckoe, MEJIMaHa,
HauOoJbIIee U HalMEHblIIee
3HAYeHUs, pa3Max, JHCIIepCus,
CTaHJapTHOE OTKJIOHEHUE
YHUCJIOBOTO Habopa; yMEHUE
U3BJIEKATbh, UHTEPIPETUPOBATH

uH(pOpMaLMIO, MPEACTAaBICHHYIO B
TabIMIax, Ha JMarpammax,
rpadukax, OTpa)karollyl0 CBOMCTBa
pEAIbHBIX MPOLECCOB U SBIICHUM;

NPEeACTaBISITE  WUHPOPMAIMIO  C
NOMOIBIO TaOMUI] M JAHarpamw;
HCCJIEIOBATh CTaTHUCTUYECKHE
JaHHble, B  TOM  4YHCIE C
IIPUMEHEHUEM rpaduueckux

MCTOJOB U 3JICKTPOHHBIX CPCIACTB

Bnanenue ocCHOBHBIMU
MMOHATUSAMH MaTEMaTHYECKOM
CTaTHCTHUKH, YMCHHE
paboTats co
CTAaTHCTHYECKUMU JAHHBIMH,
B TOM YHCII€ C TIOMOIIBIO
AJIEKTPOHHBIX CPEJICTB

VYcrHbIl onpoc, HabI0IeHNE
Y SKCIIEpPTHAs OLIEHKa
BBITTOJTHEHHSI
CaMOCTOSITENIbHBIX U
MpaKTUYECKUX padoT,
Pa3sHOYPOBHEBBIX U TECTOBBIX
3a1aHUI




I1P68. Ymenue OIIEPUPOBATH
MOHATUSAMU: CIIyYalWHBIA ONBIT |
ciyyaiiHoe COOBITHE, BEPOSTHOCTD
CIlyyallHOrO  COOBITHS;  yMEHHE
BBIYUCIISITh BEPOSITHOCTD c
UCIIOJIb30BaHUEM rpapuuecKux
METO/OB; NPHUMEHATh  (POPMYIIBI
CJIOKEHUS u YMHOXXEHUS
BEPOSATHOCTEH, KOMOWHATOPHBIE
dakTel U (QOpPMYINIBI TPU PEIICHUH
3ajjay;  OLIEHMBAaThb  BEPOSATHOCTH
peanbHBIX COOBITHIA; 3HAKOMCTBO CO
CllydyallHBIMU BEJIMYMHAMHU; yYMEHHE

Bnanenue ocHOBHBIMU
MOHSATUSAMH TEOPUHU
BEPOSITHOCTEH; YMEHUE
peuaTh BEpOSITHOCTHBIE
3aJ1a4uM, B TOM YHUCIIE C
HCIOJIb30BaHKE TpaduIecKuX
METOJIOB; UMETH
MPEJCTaBICHUE O CIIyYalHOU
BEJIMYMHE U 3aKOHE OOJIBIINX
qrcen, 00 UX MPOSIBICHUSIX B
MIPUPOJHBIX U OOIECTBEHHBIX
ABJICHUSAX

YcTHBINM onpoc, HaOMI0IeHNE
Y DKCIIEPTHAs OLICHKA
BBITTOJTHCHHUSI
CaMOCTOSITEITLHBIX H
MPAKTUYECKHUX padoT,
Pa3sHOYPOBHEBBIX U TECTOBBIX
3alaHuI

OPUBOAUTH TPUMEPHI POSBICHUS
3aKOHa  OOJBIIMX  YHCEN B

OPUPOJHBIX U OOIIECTBEHHBIX

SIBIICHUSX

ITP69. Ymenue ONepUpOBaTh Bnanenue 6a3oBbIMU YcTHbI# onpoc, HaboIeHre
MOHSATUSIMU: TOYKa, npsiMasi, | TOHSATHUAMHM IUIAHUMETPHUH; U DKCIIEpTHAs OIIEHKA
IJIOCKOCT, IPOCTPAHCTBO, 3HATh O B3AaUMHOM BBITIOJTHEHUS
JIBYTPaHHBIN VIO, | PacHoyIOKEHUH MPSIMBIX U CaMOCTOSITEIIbHBIX U
CKpEIIMBAIOIINECS npsiMble, | TUIOCKOCTEH B MPOCTPAHCTBE; MPAaKTHYECKUX padoT,
apajuIeIbHOCTh U YMEHHUE UCIOJIb30BATh Pa3HOYPOBHEBBIX U TECTOBBIX
NEPIECHIUKYIAPHOCTh  MPSAMBIX U W3Y4YCHHBIE (PaKTHI U 3aaHui

IUIOCKOCTEH, Yroia MexXly IpsMbIMHU,
YroJl MEX]y NMPSIMOM U IIOCKOCTBIO,
yroi MEXy IUIOCKOCTSIMH,
paccTosiHUE OT TOYKH J10 IIOCKOCTH,
paccTosHUE ~ MEXAY  HPSIMBIMH,
paccTOsiHUE MEXIy IJIOCKOCTAMU;
yMeHue UCIOJIb30BATh npu
pelIeHnH 33/1a4  U3y4YeHHbIE (DaKThI
U TEOpEMBl IUIAHUMETPUU; YMEHHE

TCOPCMbI INITAHUMCTPUHU IIPU
PCUICHUHU 3a1a4

OLICHMBAaTh  pa3Mepbl  OOBEKTOB

OKPY’KaIOILEro MUpa

[1P610.  YMmeHue  omepupoBaTh Biagenue oCHOBHBIMHU YcTHBIN ompoc,
HNOHATUSIMU: MHOTOI'PDAHHUK, | IOHSATUSMH, CBSI3aHHBIMU C caMocCTosTeNbHas padoTa,
CeueHHe  MHOTOrpaHHMKa, KyO, | MHOTOTpaHHUKAaMH U TeJlaMH pa3HOYpPOBHEBBIE 3a/1aHUS,
napajuIeIeuIe, IpU3Ma, BpAlllEHUs; YMETh TECTUPOBAHUE

nupamuzia, GuUrypa u moBEpPXHOCTb
BpallleHus, IWIMHApP, KOHYC, WIap,
cdepa, ceuyeHus (HUrypbl BpalleHus,

IUIOCKOCTh, ~ Kacaromasics cdepsl,
WIMHIPA,  KOHyca,  IUIONIANb
MIOBEPXHOCTH THPAMHJIBI, MPHU3MBI,
KOHyca,  IWIKHIpA,  IUIONIAMb
cdepsl, 00BeEM Kyo0a,
IPSMOYTOJBHOTO TapauIeenue/a,
NUPaMUJIbI, TPHU3MbI, [HAJIHHIPA,

KOHyCa, IIapa; YMEHHUE HU300paxarh
MHOTOTPDAaHHHKH W  TIOBEPXHOCTH
BpalcHus, UX CCYCHHA OT PYKH, C

IMOMOIIBIO YCPTCIKHBIX
HHCTPYMCHTOB n SJICKTPOHHBIX
CpCACTB; YMCHHC Pacrio3HaBaTb

n300pakaTh MHOTOTPAHHUKHU
U TeJla BpallleHus Kak OT
PYKH, TaK U C TIOMOIIBIO
YEepTEKHBIX HHCTPYMEHTOB U
3JIEKTPOHHBIX CPECTB




CUMMETPUIO B  MPOCTPAHCTBE;
YMEHHE paclo3HaBaTh MpaBUIbHBIC

MHOTI'OI'paHHUKHN

I1P611 YMmenue  omepupoBaTh Brnanenue oCHOBHBIMU YcTHbI# onpoc, Habo1eHre
IIOHATUAMMU. JABHUKCHUC B IIOHATUAMU IBHUKCHUSA B 1 SKCIICpTHAsA OCHKA
IIPOCTPAHCTBE, MOAOOHBIE (PUTYPHI B MIPOCTPAHCTBE; 3HATH BBITIOJTHEHUS
IMPOCTPAHCTBE; HUCIIOJIB30BaTh q)OpMYHBI BBIYUCIICHUA CaMOCTOATCIIBHBIX U
OTHOIICHHE ioniaaen iomaaen u o00bEMOB IPaKTHYECKUX padoT,
HOBerHOCTef/'I u OGT:GMOB MHOT'OT'PaHHUKOB U TCJI Pa3HOYPOBHECBLIX U TECCTOBBIX

NoA00HBIX (GUryp mnpu penieHUuu
3a1a4

BpallleHus; pelaTh 3aau,
UCIIOJIb3Ysl CBOMCTBA
MoA00OHBIX uryp u

PABHOBEJIMKHX TEJ

3aJaHuN

I1P612. Vmenue BBIYHCIISTH
reOMETPUUYECKHE BEIUYUHBI (JJIMHA,
yroja, IUionaab, OO0BEM, ILIOMIATh
MOBEPXHOCTH), HCIIOJIb3Ysl
W3y4eHHBIE POPMYIIBI U METOIBI

BrimonHenue yueOHbIX
3aJaHUM Ha BEIYHUCICHUC
TaKUX T€OMETPUYECKUX
BEJIMYMH, KaK JUIMHA, YTOJI,
IIOIIA b, 00BbEM, IJIOIIAIb
IMOBEPXHOCTH.

HaGmonenune u sxcriepTHas
OLICHKA BBIIIOJTHCHUA
CaMOCTOSATEIILHBIX U
MPAKTUYECKHUX padoT,

Pa3HOYPOBHEBBIX M TECTOBBIX
3aIaHUI

[1P613. VYMenune
[IOHATUSAMU:

OIlEpPUPOBATH
MIPSIMOYTOJIbHAS
cucreMa KOOpAUHAT, KOOPIMHAThI
TOYKH, BEKTOD, KOOPJUHATBI
BEKTOpa, CKAJSIPHOE IMPOU3BEJCHHUE,
yrojl MEXIy BEKTOpaMH, CcyMMma

Bnanenue ocHOBHbIMU
MOHSTUSIMH JIEKapTOBOM
CHUCTEMBbI KOOPAUHAT U
BEKTOPOB. BeltoniHEHNE
3a/IaHHI Ha UCTIOJIb30BAHKE
($hopMys1 O HAX0XKJICHUIO

YcTHBIH onpoc, HaboIeH e
Y DKCIIEPTHAs OLICHKA
BBIITOJIHCHUS
CaMOCTOSITENIbHBIX paloT,
Pa3HOYPOBHEBBIX 33JIaHUH,
TECTUPOBAHUSA

BEKTOPOB, IPOU3BEACHUE BEKTOpa CepeuHBbI OTpE3Ka U

Ha YMCJIO; HAXOAMTh C IOMOILIBIO | PACCTOSHUSA MEXIY IBYMs

U3y4eHHbIX (OpMYyNT KOOPIMHATHI TOYKaMHU

CepelMHBl  OTpEe3Ka, PacCCTOSIHUE

MEXY IBYMSI TOUKaMU

[1P614. Ymenue BbIOMpaTh | (Oco3HaHUE COBEPIIAEMBIX VYcrHblit onpoc, HabI01eHNE
NOAXOJAIINM U3yUYEHHBIH METON JUIS | JEUCTBUN U MBICIUTEIBHBIX Y DKCIIEPTHAs OLIEHKa
pelmeHuss  3aJadd, pPaclo3HaBaTh | IPOLIECCOB, IPAHMI] CBOETO BBITIOJTHEHUS
MaTeMaTUYECKHE (bakThl U | 3HAHUS U HE3HAHMS, HOBBIX CaMOCTOSITENIbHBIX paboT,
MaTeMaTU4ecKue MOJIETN B M03HABATENbHbIX 33/]1a4 U Pa3HOYPOBHEBBIX 33JaHUH,
OPUPOIHBIX M OOIIECTBEHHBIX | CPEACTB AJSA MX JOCTUKEHHUS TECTUPOBAHUS
ABJICHUSIX, B HCKYCCTBE; YMEHHUE | YMEHHE BHIOMpATh yCIICHIHbIE

IPUBOJIUTH IPUMEPBI CTPaTEruy B pa3In4HbIX

MaTeMaTHYeCKUX OTKPBITHH CUTYallUsIX; UMETh

pPOCCHUICKON 5 MHUPOBOI [IPEACTaBIIEHUE O

MaTE€MaTU4ECKON HAyKu

MaTE€MAaTHKE KaK YaCTH

MHUPOBOH KYJIBTYPBI U MECTE

MaTE€MaTHKU B COBPEMEHHOMN
LMBWIA3ALUU

OK 1. Boibupats criocoObl pemeHus
3a1a4y npodeccuoHaIbHON
NESATENIbHOCTH  MPUMEHUTEIBHO K
pa3IMYHbIM KOHTEKCTAM

Br16op u npumeHeHue
METOIOB U CITIOCOO0B
pereHust mpodecCHOHATBHBIX
3aaq

VYerHbll onpoc,
caMmocTosiTeNbHas padoTa,
MIPAKTUYECKOE 3aHATHE

OK 2. Ucnonps30BaTh COBpEMEHHBIE
CpeacTBa  IIOMCKA, aHaiu3a |
UHTEpIpEeTallud  UHPOpMAIUH, U
UH(POPMALIMOHHBIE TEXHOJIOTUHU IS
BBIMIOJTHEHUS 3a1a4
npodecCHOHATBHOMN eI TETbHOCTH

D¢ heKTUBHBIN TOUCK
Heo0XoIuMo HH(OPMALINH;
WCTIOIB30BaHNUE PA3IMYHBIX
HWCTOYHHUKOB, BKJIIOYAst
AJIEKTPOHHBIE

YcTHBI ompoc,
caMmocTosiTeNbHas padoTa,
MIPAKTHUYECKOE 3aHATHE

OK 3. [1nanupoBaTh u

CriocoOHOCTh OCYIIECTBIISATh

Y cTHBIM onpoc,




peann30BBIBATH COOCTBEHHOE
po(eCCHOHATBHOE W JIMYHOCTHOE

JICUCTBUS HAa OCHOBE
WHCTPYKIMUA B CTAaHJAPTHBIX

caMmocTosiTeNbHas padoTa,
MPAaKTUYECKOE 3aHATHE

pa3BuTHE, MPEIIPUHUMATEIBCKYIO CUTYaIUsX U IPUHAMATD
NEeSTeNIbHOCTh B MPOPECCUOHANBHON | pPElIeHUs B HECTaHJapTHBIX

chepe, HCIONB30BATh 3HAHUS II0 CUTYaIUIX

MIPaBOBOI1 u (¢buHaHCOBOH

IPaMOTHOCTH B Pa3INYHBIX

YKU3HEHHBIX CUTYaIUsIX

OK 4. D¢ dexTuBnO YMmenue padborath B Habnronenue u sxcnepTHas

BSaI/IMO,Z[efICTBOBaTB u pa60TaTL B
KOJIJICKTUBE 1 KOMaH/IC

KOJUIEKTHUBE U KOMaH/IE,
Opath Ha ceOs
OTBETCTBEHHOCTH 3a paboTy
YJICHOB KOMAaH/Ibl IPU
PEIICHUH TOCTaBICHHBIX

OLICHKA BBIITOITHECHHS
NPaKTUYECKUX paboT

3a/1a4
OK 5. OcyiiecTBiasiTb yCTHYHO | Hcnonb3oBanue YcrHblii onpoc,
NHUCbMEHHYI0O KOMMYHHMKAIIMIO Ha UH(OPMAIIMOHHO- caMmocTosiTeNbHas paboTa,
roCy/1apCTBEHHOM A3BIKE KOMMYHHKAIIMOHHBIX MPAKTHYECKOE 3aHATHE

Poccniickoit @enepanun ¢ y4yeTom
0COOEHHOCTEH  COLMAIBHOIO U
KYyJIBTYPHOI'O KOHTEKCTa

TEXHOJIOTUI IIPU PEIICHUH
3a/1a4, COCTaBIICHUU CXEM,
rpadMKOB, BBITIOJIHEHUH
rpadudeckux padbot

OK 6. IIposBiasATh TIpaxIaHCKO-

HaTPHOTUYECKYIO MIO3HITHIO,
JIeMOHCTPHPOBATH OCO3HAHHOE
HIOBE/ICHHE Ha OCHOBE
TPaAUIIUOHHBIX POCCHICKUX
JyXOBHO-HPAaBCTBEHHBIX [IEHHOCTEH,
B TOM 4YHCI€ C  Y4ETOM

rapMOHU3ALHUA  MEXHALMOHAIBHBIX
U MEXPEIUTHO3HbIX OTHOIICHUH,
IIPUMEHSATH CTaH1apThl
AHTHUKOPPYIMIIMOHHOTO MTOBEICHUS

Ywmenne 6path Ha ce0st
OTBETCTBEHHOCTb 32
BBIIIOJTHCHHBIC HeﬁCTBHﬂ,
paboTy, B TOM YHCJIC YWICHOB
KOMaH/bl [IPYU PELICHUN
MOCTaBJICHHBIX 33/1a4

VYerHbll onpoc,
caMmocTosiTeNbHas padoTa,
IIPAKTUYECKOE 3AHATHE

OK 7. CopnelicTBOBaTh COXpPaHEHUIO

3abora o 3amre

YCTHBIN OpOC, BHIIIOJHEHUE

OKpY>Karolen cpenpl, OKpY>Karollen Cpeibl, MUCHbMEHHBIX PaboT
pecypcocOepexeHnto, MPUMEHSTh COOCTBEHHOMW U 9yKOH

3HaHUS 00 U3MEHEHUM KJIMMara, | Oe30IacHOCTH, B TOM YHCIE

MIPUHIIUIIBI OepexKITUBOTO uppoBoi, OepeskHOe

IIPOU3BOJICTBA, 3¢ deKTUBHO OTHOILIEHHE K pecypcam

JIEUCTBOBATb B YPE3BBIYANHBIX

CUTYaIUAX

IIK 1.2. AmnamusupoBatb U Beinonnenue pador. HaGnronenue u sxcnepTHas

PaCCUYUTHIBATH
T'COAC3NYCCKHUX CBbEMOK

MaTepuaibl

B cootBeTcTBHH € ypOBHEM
BBINOJIHEHUS paOOThI:
paboTa BHITIOIHEHA;
paboTa BBIMOJHEHA, HO C
OImMOKaMHu;
pa0oTa He BHINOJIHEHA

OIIEHKA BBITTOJTHEHHSI
CaMOCTOSITENIbHBIX U
MPAKTUYECKUX padoT

[IK 2.4. BommonHsATes paboThl IO
IIPOEKTUPOBAHUIO U CTPOUTENILCTBY

JKEJIE3HBIX JIopor, 3eMJISTHOTO
IIOJIOTHA u HCKYCCTBEHHBIX
COOPYKEHHI

Brimonaenue pador.

B cooTBeTcTBUU C ypoBHEM
BBITIOJTHEHUS paOOTHI:
paboTa BBINIOJIHEHA;
paboTa BBITIOTHEHA, HO C
OIIIMOKAMHU;
paboTa HEe BHITIOJIHEHA

HaGnronenue u sxcnepTHas
OIIEHKA BELIITOJIHEHHUS
CaAMOCTOATCIBHBIX U
MPAKTUYECKUX PadoT




JIP2. IlposBismoomuil  aKTUBHYIO
IPaXAAHCKYIO MO3ULMIO,
JEMOHCTPUPYIOLIUI

IIPUBEPKEHHOCTH IIPUHLIAIIAM
YECTHOCTH, MOPSAZIOYHOCTH,
OTKPBITOCTH, YKOHOMHYECKU

AKTMBHBIM UM  Y4YacCTBYIOLIUMH B
CTYJEHYECKOM M TEPPUTOPHAIBEHOM
CaMOYIIPaBJICHUH, B TOM YHUCJIE Ha

CdopmupoBaHHOCTH
rpak IaHCKOW MO3UIINH,
JIEMOHCTpAIIHSI HABBIKOB

MEKIUYHOCTHOI'O JIEJIOBOIO
OOILIEHHS, COIUATILHOTO
UMHU]KA, YIaCTHE B
HCCIIEI0BATEIbCKON 1
MIPOCKTHOM paboTe,
OJIUMITUAIAX, BAKTOPUHAX I10

HabGnronenue u sxcnepTHas
OLICHKA BBITTOJTHEHUS
CaMOCTOSITENIHBIX paboT

YCIIOBHSIX T00pPOBOJTHUECTBA, JTUCLHUTLIINHE

MPOAYKTUBHO B3aMMOJICHCTBYIOIIMI

U YYacTBYIOUIUH B JEATEIbHOCTH

0OIIECTBEHHBIX OpraHu3alui

JIP4. [IposBiisttomuii u [IposiBnenue Ha6nronenue u sxcrepTHas
JEMOHCTPUPYIOLIUN  YBaXKEHUE K MUPOBO33PEHUECKUX OIICHKA BBITIOJIHECHUS
JHOISIM Tpyza, OCO3HAIOIIMK | YCTaHOBOK Ha TOTOBHOCTbH K CaMOCTOSITENIbHBIX paboT
[IEHHOCTh  COOCTBEHHOTO  Tpy[a. pabote; cobroieHne

Crpemsmuiicss K (HOPMUPOBAHHUIO B

CEeTeBOM  CpeAe  JMYHOCTHO U
npodheccuoHaITBLHOTO
KOHCTPYKTUBHOI'O «uudpoBoro
criena»

ATHUYECKUX HOPM OOIIEHUs
IIPY B3aUMOJICHCTBUH C
oOy4aromumuct,
MIPENO0/IaBaTeIIIMH;
HCII0JIb30BaHUE
MH(}OpPMaLIOHHO-
KOMMYHHUKAIIMOHHBIX
TEXHOJIOTH; YMEHHUS U
HAaBbIKH M10JIb30BAHMS
KOMIIBIOTEPHOM TEXHUKOM,
TOTOBHOCTB K OOIIECHUIO U
B3aMMO/ICVICTBUIO B CETEBOU
cpene

JIP23. IlonyuyeHue o0y4arouMHCs
BO3MOXXHOCTH CaMOPaCKpbITUS U
caMopeanH3anus JNIHOCTH

OrneHka cOOCTBEHHOTO
MPOJBUKECHHSI, THYHOCTHOTO
Pa3BUTHUS;, KOHCTPYKTUBHOE
B3aMMO/ICIICTBIE B y4€OHOM
KOJIJIEKTUBE U B
MHOT000pa3HbIX
00CTOATEILCTBAX

Habintoienue u a3xcnepTHas
OLIEHKA BBIMTOJIHEHHS
CaMOCTOSITENIbHBIX PadOT

JIP30. OcymecTBIsAOMUN TOUCK U
UCIIOJIb30BaHUE UHPOpMAIH,
HeoOxonumoi a1 3¢ dexkTrBHOrO
BBITTOJIHEHUS Pa3IMYHbBIX 33]1ad,
po¢eCCHOHATBHOTO U
JMYHOCTHOTO Pa3BUTHUS

Hageiku oTO0pa u
KPUTHYECKOTO aHaTN3a
uHpOpMalNK; TPOSIBIICHHE
KYJIbTYpPbl HOTPEOICHUS
uHpoOpMalnY; yMEHHE
OpPUEHTHPOBATHCS B
UH(POPMALIMOHHOM
POCTPAHCTBE

Habmtonenue u sxcrepTHast
OII€HKA BBIIIOJITHECHUA
CaMOCTOSITENLHBIX PaboT,
Pa3HOYpPOBHEBBIX 3aJIaHMIA,
TECTUPOBAHUS




3. Onenka ocBoeHMs y4eOHOT0 mMpeaMeTa:

3.1. ®opMBbI 1 MeTOAbI KOHTPOJISI.
[IpeaMeTOoM OIICHKM CIIyXaT OCHOBHBIC BHUIBI JEATEILHOCTH CTYACHTOB Ha
ypOBHE y4eOHBIX JNEHCTBUHN MO ydeOHOMY mpeamery Mamemamuka HanpaBlIeHHBIC Ha
dbopMUpOBaHHE  pE3yNBTATOB. TMPEAMETHBIX  0a30BOrO  YpPOBHs, OOMMX W

HpO(i)eCCI/IOHaJ'II)HBIX KOMHCTGHHI/Iﬁ, JIMYHOCTHOI'O PAa3BHUTH.



KoHTpoJIb 1 O1leHKa 0CBOEHMSI Y4eOHOTI0 peAMeTa o TeMam (pasaejiam)

Daement YII

(I)OpMBI U METOAbI KOHTPOJISA

Texkyuuii KOHTPOJIb

Py0e:xHbIii KOHTPOJIb

IIpomeskyTouHast aTTecTAMS

DopMbI IIpoBepsiemble ®opmbl IIpoBepsiemble ®opma IIpoBepsiemble
KOHTPOJISA I1P6, OK, IIK, JIP KOHTPOJISA 11P6, OK, IIK, JIP kouTpoas |I1Po, OK, IIK, JIP
Paznen 1. IloBTOpeHHMe Kypca I1PG 1-3, 6, 9, 13, 14, I1P6 1-3, 6, 9, 13,
MaTeMATHKH OCHOBHOM IIKOJIbI KP Ne 1 (BK) |OK 01-07, TIK 1.2, 2.4, 320 14, OK 01-07, TIK
JIP2, JIP4, JIP23, JIP3() 1.2, 2.4, Jip2, JIP4,
’ ’ ’ JIP23, JIP30
Tema 1.1 Yucma u
apru(METHUYECKUE OIEpaluk HaJ 1TP6 1-3, 6, OK 01, 03-
VML Bhipakenns " P33 07, 1IK 1.2, 2.4, JIP2,
JIP4, JIP23, JIP30
npeoOpa3oBaHMs
Tema 1.2 Ilearr u 3agaum I1P6 1-3, 6, 14, OK 01-
MaTeMaTHUKU npu OCBOCHUH ITP Ne 1 07, 1K 1.2,2.4, JIP2,
CIICIIMAJIbHOCTH. JIP4, JIP23, JIP30
Tema 1.3 Brruncaenus. I1P6 1-3, 6, 14, OK
[IporieHTHBIE BEIYUCICHUS IIP Ne 2 01-07, TIK 1.2, 2.4,
JIP2, JIP4, JIP23, JIP30
Tema 1.4 ToxnecTBa u
TOe)KI[eCTBeHHI)Ie npoeogle):lsoBaHm. [P 1-3, 6, 14, OK 01-
P33 07, JIP2, JIP4, JIP23,
VYpaBHeHHs, HEpaBEHCTBA M UX
JIP30
CHCTEMBI
Tema 1.5 [locnegoBareabHOCTH U I1P6 1-3, 6, OK 01, 03-
MPOTpeCcCuu 07, JIP2, JIP4, JIP23,
JIP30
Tema 1.6 Teomerpuss Ha I1Po6 1-3, 6, 9, 13, 14,
IUIOCKOCTH OK 01-07, TIK 1.2,
TP Ne 3 2.4, JIP2, JIP4, JIP23,
JIP30
Tema 1.7 BxonHOW KOHTPOJIb
Pa3znea 2. MHoOKeCcTBA H JIOTHKA 3a0 I1P6 1, 6, 14, OK
01- 07, TIK 2.4,
JIP4, JIP30, JIP2,




JIP4, JIP23, JIP30

Tema 2.1 DOnemeHTH TeEopuu

I1P6 1, 6, 14, OK 01-

MHOKECTB U JIOTUKHU VO, IIP Ne 4 07, IIK 2.4, JIP2,
JIP4, JIP23, JIP30

Paznen 3. CreneHM W KOpPHH. I1P6 1-3, 5, 13, 14, OK I1P6 1-3, 5, 13, 14,

CrenenHasi, noKa3are/lbHast | KP Ne 2-4 01-07, TIK 2.4, JIP2, 3a0 OK 01-07, TIK 2.4,

Jiorapugmvmdeckasi QyHKIHH JIP4, JIP23, JIP30 JIP4, JIP23, JIP30

Tema 3.1 Apudmervdeckuii KopeHb N- I1P6 1-3, 13, 14, OK

Ol CTereH! 01-07, JIP2, JIP4,

JIP23, JIP30

Tema 3.2 [IpeobpazoBanue I1P6 1-3, 13, 14, OK

BEIpOXEHUH ¢ KopHsmMu n-oii | P33, TIP Ne 5 | 01-07, TIK 2.4, JIP2,

CTEIICHH JIP4, JIP23, JIP30

Tema 3.3 CreneHnas (yHKIHS.

CaoiicTBa CTEIICHU c

paIoHaIbHBIM TTOKa3aTelIeM

Tema 3.4 Pemrenne I1Po6 1-3, 5, 13, 14,

uppanuoHansHeIXx ypaBHeHudd u | P33, TIP Ne 6 | OK 01-07, JIP2, JIP4,

HEPABEHCTB JIP23, JIP30

Tema 3.5 CreneHM M KOpHH.

Pemenue 3agau

Tema 3.6 IlokazarenpHas

(GyHKIMS, ee CBOICTBa

Tema 3.7 Pemenue I1P6 1-3, 5, 13, 14,

MOKa3aTeIbHBIX ~ YpaBHEHUH U ITP Ne 7-8 OK 01-07, JIP2, JIP4,

HEPABEHCTB JIP23, JIP30

Tema 3.8 Pemenue 3amau.

ITokazarenpHast QyHKIUS

Tema 3.9 Jlorapupm dmcna.

JlecATUYHBIE W HATypaJIbHBIN

Jorapu@msl

Tema 3.10 CBoiicTBa I1P6 1-3, 5, 13, 14, OK

norapudmosB P33, TIP Ne 9 | 01-07, TIK 2.4, JIP2,
JIP4, JIP23, JIP30

Tema 3.11 Jlorapupmuueckas

¢GbyHKIHS, ee CBOICTBa




Tema 3.12 Jlorapudmirdeckuie I1P6 1-3, 5, 13, 14, OK
ypaBHEHHUS U HEPABEHCTBA P33, TIP Ne 10 01-07, JIP2, JIP4,
JIP23, JIP30
Tema 3.13 Jlorapudpmer B I1Po6 1-3, 5, 13, 14, OK
MIPUPOJIC U TEXHHUKE IIP Ne 11 01-07, IIK 2.4, JIP2,
JIP4, JIP23, JIP30
Tema 3.14 Pemenune 3amady.
Jlorapugmel.
Pasznen 4. OcHOBBI TpHUIO- I1P6 1-5, 13, 14, OK 3a0 I1P6 1-5, 13, 14, OK
HOMETpPHH. Tpuronomerpu- KP Ne 5 01-07, TIK 1.2, 2.4, 01-07,11IK 1.2, 2.4,
yecKue QyHKIHNHU JIP2, JIP4, JIP23, JIP30 JIP4, JIP23, JIP30
Tema 4.1  TpuroHoMeTpuUyecKue I1Po6 1-3, 5, 13, 14,
(GYHKIIMM  TPOU3BOJBHOIO  YTJIA, P33. VO OK 01-07, TIK 1.2,
yucina. PaamanHas u TpagycHas ’ 2.4, JIP2, JIP4, JIP23,
Mepa yria JIP30
Tema 4.2 OcHOBHBIE I1Po6 1-3, 5, 13, 14,
TPUTOHOMETPHYECKHE TOKIECTBA P33 OK 01-07, TIK 2.4,
JIP2, JIP4, JIP23, JIP3()
Tema 4.3 [IpeoOpazoBanus I1P6 1-3, 5, 13, 14,
TPUTOHOMETPUYECKHUX P33 OK 01-07, TIK 2.4,
BBIPOKCHUI JIP2, JIP4, JIP23, JIP30
Tema 4.4 OyHKIIUYU, UX CBOHCTBA. I1P6 1-5, 13, 14, OK
Crioco0bl 3a1anust GyHKITUN P33 01-07, TIK 2.4, JIP2,
JIP4, JIP23, JIP30
Tema 4.5  Tpuronomerpudeckue I1P6 1-5, 13, 14, OK
GyHKIIMM, WX  CBOWCTBA | YO 01-07, TIK 2.4, JIP2,
rpaduku JIP4, JIP23, JIP30
Tema 4.6 [IpeobpaszoBanue I1P6 1-5, 13, 14, OK
rpadukoB TpuroHomerprdeckrx | P33, TP Ne 12 | 01-07, TIK 2.4, JIP2,
byHKIUH JIP4, JIP23, JIP30
Tema 4.7 Omnucanue I1P6 1-5, 13, 14, OK
MPOMBBOJICTBEHHBIX ~ mporieccoB ¢ | [IP Ne 13-14 01-07, 1IK 1.2, 2.4,

MTOMOUIBIO TpaduKoB HYHKITHI

JIP2, JIP4, JIP23, JIP3()

Tema 4.8 OO6parHble
TPUTOHOMETPHYECKHE (PYHKIINU

TP6 1-5, 13, 14, TIK
1.2, JIP2, JIP4, JIP23,
JIP30




Tema 4.9  TpuroHomeTpyuyecKie I1P6 1-3, 5, 13, 14,
ypaBHEHHS P33, H;NQ 13- 0K 01-07, TIK 2.4,
JIP2, JIP4, JIP23, JIP3()
Tema 4.10 Tpuronomerpuyeckue I1Po6 1-3, 5, 13, 14,
HEpaBEHCTBA P33 OK 01-07, IIK 2.4,
JIP2, JIP4, JIP23, JIP3()
Tema 4.11 Pemenue 3azxady. I1PO 1-5, 13, 14, OK
OcHoBBI TPUTOHOMETPUH. 01-07, TIK 1.2, 2.4,
TprroHomerprdeckiie ¢ yHKITHH JIP2, JIP4, JIP23, JIP3()
Pa3nen 5 [IpsiMmble U MI0CKOCTH I1P6 1-3, 6, 9-11, 13, 3a0 I1P6 1-3, 6, 9-11,
B NIPOCTPAHCTBe KP Ne 6 14, OK 01-07, TIK 13, 14, OK 01- 07,
- 1.2, 2.4, JIP2, JIP4, K 1.2, 2.4, JIP2,
JIP23, JIP30 JIP4, JIP23, JIP30
Tema 5.1 OcHOBHBIE IIOHSTHS I1Po6 1-3, 6, 9, 11, 13,
CTEPEOMETPHH. Pacnionoxenue VO 14, OK 01-07, TIK
MPSIMBIX U TJIOCKOCTEH 2.4, JIP2, JIP4, JIP23,
JIP30
Tema 5.2 IpsiMble U TIOCKOCTH B I1Po6 1-3, 6, 9, 11, 13,
npoctpanctee. [lapamienbHOCTB VO 14, OK 01-07, TIK
MPSIMBIX U TJIOCKOCTEH 2.4, JIP2, JIP4, JIP23,
JIP30
Tema 5.3 TleprieHmKypHOCTD I1P6 1-3, 6, 9, 11, 13,
MPSIMBIX U TJIOCKOCTEH VO 14, OK 01-07, IIK
1.2, 2.4, JIP2, JIP4,
JIP23, JIP30
Tema 5.4 Yrubl MexAy OpSIMBIMU I1P6 1-3, 6, 9, 11, 13,
M IJIOCKOCTSIMU VO 14, OK 01-07, IIK
1.2, 2.4, JIP2, JIP4,
JIP23, JIP30
Tema 5.5 TIpsiMble u MIOCKOCTH B I1P6 1-3, 6, 9, 11, 13,
MPAaKTUYECKUX 3a]a4ax P33, TIP Ne 17- | 14, OK 01-07, IIK
18 1.2, 2.4, JIP2, JIP4,

JIP23, JIP30

Tema 5.6 OCHOBHEBIE
MIPOCTPAHCTBEHHBIC (QUTYPHI U HX
B3aMIMOPACIIONIOKECHHE




Paznen 6. Koopaunatrel wu [IP6 1-3, 6, 9-14, OK I1P6 1-3, 6, 9-14,
BEKTOPbI KP Ne 7 01-07. TIK 1.2. 2.4 OK 01- 07, TIK 1.2,
’ T 2.4, JIP2, JIP4,
JIP2, JIP4, JIP23, JIP3() J1P23, JIP30
Tema 6.1 Bekrtopnl. JlexapTOBBI
KOOpJAMHATHl B pHpOI(ETpaECTBe. I1P6 1-3, 6, 9-14, OK
Tpocrefime sazaun 5 P33, YO 01-07, TIK 1.2, JIP2,
JIP4, JIP23, JIP30
KOOpJMHATAX
Tema 6.2 Bexropst B
MPOCTPAHCTBE.  YTOI b MEXIY IIP6 1-3, 6, 9-14, OK
BEKTOpPaMHU. CxanspHoe yo 01-07, 1K 1.2,2.4,
JIP2, JIP4, JIP23, JIP3()
MIPOM3BE/ICHNE BEKTOPOB
Tema 6.3 [IpakTuko- I1P6 1-3, 6, 9-14, OK
OpHeHTHpOBaHHbIE 3amaun  Ha | [IP Ne 19-20 01-07, TIK 1.2, 2.4,
KOOPJMHATHOM IJIOCKOCTH JIP2, JIP4, JIP23, JIP30
Tema 6.4 Pemenue 3amau. I1P6 1-3, 6, 9-11, 13,
Koopaunatsl u BEKTOpBI 14, OK 01-07, TIK
1.2,2.4, JIP2, JIP4,
JIP23, JIP30
Pa3znen 7. MHororpaHHuku u TeJia [IP6 1, 6, 9-14, OK I1PO 1, 6, 9-14, OK
BpAallleHUA KP Ne 8 01-07. TIK 1.2.2.4 01-07, TIK 1.2, 2.4,
! n— JIP2, JIP4, JIP23,
JIP2, JIP4, JIP23, JIP3() 1IP30
Tema 7.1 MHOTOrpaHHUKH I1P6 1, 6, 9-11, 13, 14,
YO OK 01-07, TIK 2.4,
JIP2, JIP4, JIP23, JIP3()
Tema 7.2 Ilpm3ma. Ilpsmas u I1P6 1, 6, 9-14, OK
MpaBUJIbHAS IPU3MBbI YO 01-07, TIK 2.4, JIP2,
JIP4, JIP23, JIP30
Tema 7.3 Ilapannenenumnen, Kyo0. I1P6 1, 6, 9-14, OK
YO 01-07, TIK 2.4, JIP2,
JIP4, JIP23, JIP30
Tema 7.4 [Mupamuna. ITP6 1, 6, 9-14, OK
[IpaBunbpHas nvpamua. YO 01-07, TIK 2.4, JIP2,

YceueHnHas nupamuaa

JIP4, JIP23, JIP30

Tema 7.5 DBokoBas u mnojHas




TIOBEPXHOCTb NPYBMBI, THPAMUTIBI

Tema 7.6 JIBuxenue B

I1P6 1, 6, 9-14, OK

npoctpancTtBe. Cummerpusi B YO 01-07, TIK 1.2, 2.4,
MIPOCTPAHCTBE JIP2, JIP4, JIP23, JIP30
Tema 1.7 [IpaBunbHBIE I1P6 1, 6, 9-14, OK
MHOTOIPaHHHKH, X CBOMCTBA YO 01-07, JIP2, JIP4,
JIP23, JIP30
Tema 7.8 JBrxeHue B I1P6 1, 6, 9-14, OK
npoctpanctBe. Cummerpusi B ITP Ne 21 01-07, TIK 1.2, 2.4,
po(heCcCHOHANBLHBIX 3a7a9ax JIP2, JIP4, JIP23, JIP30
Tema 7.9 Humuump, €ero
COCTAaBJISIOITHE. CeucHue
LUJIHHIpA
Tema 7.10 Konyc, €ero I1P6 1, 6, 9-14, OK
cocrapisitonue. CeyeHue KoHyca YO 01-07, TIK 2.4, JIP2,
JIP4, JIP23, JIP30
Tema 7.11 VYcedeHHBI KOHYC. I1P6 1, 6, 9-14, OK
CeueHne yCEUeHHOr0 KOHYca YO 01-07, TIK 2.4, JIP2,
JIP4, JIP23, JIP30
Tema 7.12 Illap u cdepa, ux ITP6 1, 6, 9-14, OK
CECUCHHSA YO 01-07, TIK 2.4, JIP2,
JIP4, JIP23, JIP30
Tema 7.13 Ilousatne 006 oOBeme I1P6 1, 6, 9-14, OK
tena. O0BEMBI MHOTOTPAaHHUKOB U P33, VO 01-07, TIK 2.4, JIP2,
TEJ BPAIICHHS JIP4, JIP23, JIP30
Tema 7.14 OObeMBl W ILIOLIAIA I1P6 1, 6, 9-14, OK
MMOBEPXHOCTEH MOJOOHBIX TEI P33, YO 01-07, TIK 2.4, JIP2,
JIP4, JIP23, JIP30
Tema 7.15 Komb6unaum ITP6 1, 6, 9-14, OK
MHOT'OTPAaHHUKOB U TEJ BPaILLEHUS P33 01-07, TIK 2.4, JIP2,
JIP4, JIP23, JIP30
Tema 7.16 TI'eomerpuueckue I1P6 1, 6, 9-14, OK
KOMOWHAIIMK HA TTPAKTUKE ITP Ne 22-23 01-07, TIK 1.2, 2.4,

JIP2, JIP4, JIP23, JIP3()

Tema 7.17 Pemenune
MHororpanHuKu u

3a1ad.
Tena

TP6 1, 6, 9-14, OK
01-07, TIK 1.2, 2.4,




BpaIeHUs

JIP2, JIP4, JIP23, JIP3()

Paznen 8. IIpousBoanasn
GyHKuMM, ee NpUMEHEHUE

KP Ne 9

ITP6 1, 6, 9-14, OK
01-07, TIK 1.2, 2.4,
JIP2, JIP4, JIP23, JIP3()

TIP6 1, 6, 9-14, OK
01-07, TIK 1.2, 2.4,
JIP2, JIP4, JIP23,
JIP30

Tema 8.1 [ToHsATHE TPOU3ZBOTHOM.

I1P6 1, 2, 4, 14, OK

dopMmybl u MpaBuiIa P33, YO 01-07, JIP2, JIP4,
TbepeHIIPOBAHNST JIP23, JIP30
Tema 8.2 IIpou3BOAHBIE CYMMHI, P33, VO, IIP Ne I1IP6 1, 2, 4, 14, OK
Pa3HOCTH TPOMBBETICHNST, YACTHOTO 24-95 01-07, JIP2, JIP4,
JIP23, JIP30
Tema 8.3 Ilousstne o I1P6 1, 2, 4-6, 14, OK
HenpepeiBHONW (yHKIuU. MeTon YO 01-07, JIP2, JIP4,
UHTEPBAJIOB JIP23, JIP30
Tema 8.4 I'eomeTpuueckuit I1P6 1, 2, 4-6, 14, OK
CMBICJT TIPOM3BOITHON YO 01-07, TIK 1.2, 2.4,
JIP2, JIP4, JIP23, JIP30
Tema 8.5 ®uszuueckuii CMBbICI I1P6 1, 2, 4-6, 14, OK
MIPOU3BOTHOM B| YO, IIP Ne 26 01-07, TIK 1.2, 2.4,
npoecCHOoHANBHBIX 33aa4ax JIP2, JIP4, JIP23, JIP30
Tema 8v.6 [Ipumenenue IIP6 1, 6, 9-14, OK
UPOHSBOMUHON K¢ MCCTCAOBANMIO | 1p 3o 27-28 | 01-07, TIK 2.4, JIP2,
(GYHKIIMH HAa MOHOTOHHOCTH U JIP4, JIP23, JIP30
HKCTPEMYMBI
Tema 8.7 HccnenoBanue
byHKIUH u IIOCTPOEHHUE
rpadukoB
Tema 8.8 HauGonbpmee wu
HavMeHblllee 3HaYeHus: QYHKIMH Ha
OTpe3Ke
Tema 89 Haxoxnenne
ONTUMAJIBHOTO pGSyHLTaT);. c | P33, IIP Ne 29- [IP6 1, 6, 9-14, OK
IMOMOIIBIO MIPOU3BOHOM B ’ 31 01-07, IIK 2.4, JIP2,
JIP4, JIP23, JIP30
MPAKTUYECKHX 3a7auax
Tema 8.10 Pemrenne 3amad. T ITP6 1, 6, 9-14, OK

ITpousBonHas  QyHKIMHM,  ee

01-07, TIK 2.4, JIP2,




MIPUMEHEHUE JIP4, JIP23, JIP30
Pa . Ilepn a3Has I1P0 1, 2, 4-6, 14,
q)yixnnflfnn Se npmffngf?:z) ’ P61, 2, 4-6, 14, Tk OK 01-07, TIK 1.2
’ KP Ne 10 1.2, 2.4, JIP2, JIP4, ’ ’
IP23. JIP30 2.4, JIP2, JIP4,
’ JIP23, JIP30
Tema 9.1 [lepBooOpasnas I1P6 1, 2, 4-6, 14, OK
(byHKIIIL [lpaBiwia  HaXOXKIEHUS YO 01-07, JIP2, JIP4,
11€pBOOOPA3HBIX JIP23, JIP30
Tema 9.2 [Tnomans
KPHUBOJIMHEHHON TpareLnuu.
®opmynia Herorona—J1eitbnuia
Tema 9.3 OnpenereHHbIH I1P6 1, 2, 4-6, 14, OK
uHTerpan B mnpodeccuonanbHou | TP Ne 32-33 01-07, 1IK 1.2, 2.4,
NIESITENILHOCTH U JKU3HU JIP2, JIP4, JIP23, JIP30
Tema 9.4 Pemenne 3apau.
[lepBooOpasznass  ¢yHKIHMH, ee
MIPUMCHCHHE
Pa3znen 10. ?JIQMEHTLI TeopUuHn [1P6 1, 4-9, 14, OK I1P6 1, 4-9, 14, OK
BepPOSITHOCTEI " 01-07, TIK 1.2, 2.4,
MATEMaTHYeCKOM CTATUCTHKH KP Ne 11 01-07, TIK 1.2,2.4, JIP2, JIP4, JIP23
JIP2, JIP4, JIP23, JIP3() ’ JIP3’O ’
Tema  10.1  IIpencraBnenue
JTAHHBIX u omnucarebHas
CTaTHUCTHKA
Tema 10.2 CocrasieHue TadINII I1P6 1, 4-9, 14, OK
U JUarpaMM Ha MPaKTUKE IIP Ne 34 01-07, TIK 1.2, 2.4,
JIP2, JIP4, JIP23, JIP3()
Tema 10.3 Omnepauuu Hax I1P6 1, 4-9, 14, OK
COOBITUSIMU, HaJ BEPOSTHOCTSIMHU. P33, YO 01-07, JIP2, JIP4,
YciioBHas BEpOSTHOCTD JIP23, JIP30
Tema 10.4 OcHOBHBIE ITOHATHUSA ITP6 1, 4-9, 14, OK
KOMOMHATOPUKHU P33, YO 01-07, JIP2, JIP4,
JIP23, JIP30
Tema 105 BepositTHocTh B I1P6 1, 4-9, 14, OK
npodeccuoHalbHbIX 3aa4ax P33, P Ne 35 | 01-07, TIK 1.2, 2.4,

JIP2, JIP4, JIP23, JIP3()




Tema 10.6 Cepun
IIOCIICI0BATCIIbHBIX HCOBITAHUHU

Tema 10.7 CnyqaiiHple BEIIMYHUHBI

I1P6 1, 4-9, 14, OK

u 1| HUSL.
MaremaTudeckoe . pcf;(?;aHHe yO 01-07, IIK 1.2, JIP2,
N JIP4, JIP23, JIP30
CIIy9aliHOU BEIMYMHBI
Tema 10.8  Hucmepcuss u I1P6 1, 4-9, 14, OK
CTaHJapTHOE OTKJIOHEHHE YO 01-07, TIK 1.2, 2.4,
CIIy4aifHOM BEJTUYUHBI JIP2, JIP4, JIP23, JIP30
Tema 10.9 3akon OoapmIUX
yucen. HenpepsiBHbIE ciyyaliHbIe [IP6 1, 4-9, 14, OK
BCJIIMYUHBI (pactipenenenusi). yO 01-07, TIK 1.2, 2.4,
JIP2, JIP4, JIP23, JIP3()
HopwmainpHoe pacnipeneneHue
Tema 10.10 Pemenune 3amau.
DIIeMEHTBI KOMOWHATOPHKH,
CTATUCTUKH u TEOpUU
BEPOATHOCTEH
Paznen 11. Cucrembl KP Ne 12 I1P6 1-6, 14, OK 01- I1P6 1-6, 14, OK
ypaBHeHMH 07, JIP2, JIP4, JIP23, 01-07, JIP2, JIP4,
JIP30 JIP23, JIP30
Tema 11.1. PaBHOCHIIBHOCTB I1P6 1-6, 14, OK 01-
ypaBHeHU# U HepaBeHCTB. OO01IHe P33, VO 07, JIP2, JIP4, JIP23,
METO/Ibl pelIeHUs JIP30
Tema 11.2. Cucremsl ypaBHEHUN
1 HEPABCHCTB
Tema 11.3. Pemrenne I1P6 1-6, 14, OK 01-
po¢eCCHOHANIBHBIX 3a]1a4 C ITP Ne 36-37 |07, TIK 1.2, 2.4, JIP2,
ITOMOIIBI0 YPABHEHUI JIP4, JIP23, JIP30
Tema 11.4 Pemnrenne 3amay Ha
COCTaBIICHHE CUCTEM
Pa3znean 12. MaremaTrn4ecKuii I1P6 1-3, 5-14, OK
NPaKTHKYM KP Ne 13 131;6 11_1_13;’ 15_2142’ 4O§}?21_ 01-07, TIK 1.2, 2.4,
° ! Lo £ I JIP2, JIP4, JIP23
JIP4, JIP23, JIP30 ’ HP3,0 ’
Tema 12.1 Martputist u| YO, TIP Ne 38- I1P6 1, 2, 6, 13, 14,
OnpeeIUTENN 39 OK 01-07, TIK 2.4,




JIP2, JIP4, JIP23, JIP3()

Tema 12.2 DnemMeHTH BEKTOPHOMN

I1P6 1-3, 6, 9-14, OK

anreopsl YO, IIP Ne 40 | 01-07, IIK 2.4, JIP2,
JIP4, JIP23, JIP30
Tema 12.3 KoMIuiekcHbIE unciia I1P6 1-3, 6, 13, 14,
P33, rf; Nedl-1 0k 01-07, TIK 2.4,

JIP2, JIP4, JIP23, JIP3()

Tema 12.4 T'padsr

YO, IIP Ne 43-44

I1P6 1, 2, 14, OK 01-
07, IIK 2.4, JIP2,
JIP4, JIP23, JIP30

Tema 12.5 3agaun

ITP6 1, 6-8, 14, OK

MaTEMaTUYECKOH CTaTUCTUKHU IIP Ne 45-46 01-07, TIK 1.2, 2.4,

JIP2, JIP4, JIP23, JIP3()
Tema 12.6 Jlornueckue onepanuu I1P6 1, 5, 6, 14, OK
C MHOXXECTBaMH ITP Ne 47 01-07, IIK 1.2, 2.4,

JIP2, JIP4, JIP23, JIP3()

Tema 12.7 Pewenune 3amau
MaTEeMaTHYECKOT0 MPaKTHKyMa




3.2. KonnpukaTop o11eHOYHBIX CPeICTB

OYHKIIMOHAIBHBINA MIPU3HAK
OLICHOYHOTO CpeJICTBA (TUIT
KOHTPOJILHOTO 3aJaHus)

Ko onenounoro cpeacrtsa

YcTHBIM onpoc YO
[Tpaxtrueckast pabora No n ITP Ne n
TectupoBanue T
BxoaHo#1 KOHTPOJIb BK
KontposnbHas pabota Ne n KP Ne n
3ananus 1 caMocToATeNnbHOM padotsl | CP

- pedepar;

- IOKJIAT;

- cooOI1IeHue;

- OCCE.

PasHoypoBHeBble 3amaun W 3amanus | P33
(pacuétHble, rpaduyecKue)

Pabouas terpans PT
IIpoekr I1
JlemoBas urpa JAN
Keric-3amaua K3
3ayér 3

3a4€T C OLEHKOU 3a0
DK3aMeH C)




JIncr coryracopanus
JlononHenus u uaMeHenus Kk koMriekty @OC Ha yueOHbIN TOf

JlononHenuss 1 u3mMeHeHus: k kommuiekty @OC Ha y4eOHBII roj 1o
JUCLUTIIINHE

B xommekT ®OC BHECEHBI CISAYIONTUE H3MEHEHMUS:

Hononnenuss u usmeHeHus: B komruiekte POC ob6cyxnensl Ha 3acemanuu 1K

« » 20 r. (mpoTokoa Ne ).
[Ipencenatens [IK / /




4. 3apanus /151 OLIEHKH OCBOEHHS y4e0OHOTI0 mpeaMera

Ilepeuensy eéonpocoe ona ycmnozo omeema

Paznen 2. Crenenu u kopHHU. CreneHHasi, NMOKa3aTeIbHASL U JIOrapupMmdeckue
GyHxkumn

1.
2.
3.

&

8.

9.

Cdopmynupyiite ornpeaesieHue CTeleHHON QyHKIIUU.

[lepeuncnure CBOMCTBA CTENEHHON (QYHKIIMHU C LEIBIM MMOKA3aTEIEM.
[lepeuncnure cBOWCTBA CTENEHU C ACHCTBUTENBHBIM MOKa3atesneM. [IpuBegute
IPUMEPHI.

[lepeuncnure cBOMCTBA KOpHS HaTypajibHOU crenenu. [IpuBenuTe mpumepbl
Ha 4ro HeoOxomumMo 0oOpaTUTh BHMMAaHHWE NPH PELICHHH WUPPALUOHAIBHOIO
YpaBHEHHS YETHOU CTeTIeHU?

Uemy paBeH KOpPEHb YETHOM CTerneHu u3 oTpuiarenbHoro uucna?llpusenure

IIpUMEp.

‘—IeMy pPaB€H KOPCHb HCUETHOM CTCIEHU U3 OTPHUIATCIIbHOI'O yuciua?

[IpuBenute npumep.

Ha 4Tto crouT 00OpaTUTh BHUMAHHE MPU PELICHUH UPPALUOHAIBHBIX, IPOOHO-
palMOHAJIBHBIX YPABHEHUN U HEPABEHCTB?

ChopmynupyiiTe onpeesieHre mokazaTeJabHON (QyHKIINH.

10.I1epeuncnuTe cBOWCTBA MOKA3aTEIbHON (DYHKIIHH.
11.Ilepeuncnure cnocoObl pelIeHUsI TOKA3aTeNbHbIX YPaBHEHUN.

12.CpopMynupyiiTe mpaBuIo PEIICHUS MPOCTEUIIINX TTOKA3aTEIbHBIX HEPABEHCTB.

13.B yem 3aknrogaeTcs rpaduyuecKuii crnocod penieHus: ypaBHEHHI.

14 .TTpuBeaute npumep GyHKIMOHATHLHOW 3aBUCUMOCTH TTOKA3aTeNbHON QYHKIIUN

W3 peajgbHOU KU3HU.

15.Cdopmynupyiite onpeaenenne aorapupMuueckon GyHKIIH.

16.I1epeuncnute cBolicTBa JOTapu(PMUUECKON PYHKIIHH.

17.IIponomxkute onpeaenenue: «Jlorapudm — 31o...»

18.Uemy paBeH norapudm npou3BeaecHuUs?

19.Yemy paBeH norapudm yacTHOTO?

20.IlpuBenure mpUMEpPHl JOTapU(PMUYECKON CHUpaid B TMPUPOJE U B

OKpPY’KarOIIEM MHUpE.

21.Ha 4yto crouT 0OpaTuTh BHUMAHUE TMPU PEIICHUH JOTapUIMUUYECKHX U

YpaBHEHHI U HEPABEHCTB?

22.Ilepeuncnure crocoObl pelieHus JorapuhMUIeCcKUX ypaBHEHUH.
23.ChopMmynupyiTe TPaBUIO PEIIEHUS MNPOCTEHIMX  JorapuMUUYECKUX

HEPaBEHCTB.

24.B yeM 3akitodaeTcs TpaguyecKkuii croco0 pernieHrs ypaBHEHUH.
25.11puBenure mnpumep (GYHKUMOHATBHOW 3aBUCUMOCTH  JOTapu(pMUUYECKON

(GyHKUIMU U3 peaTbHOM KU3HU.

Pa3nen 4. OcHoBbl TpUronoMerpuu. Tpuronomerpudyeckue pyHKIum

1. Yemy paBeH yroJ B OAUH paguaH?



2. B Kakux 4dYeTBepTAX TPUTOHOMETPUYECKOTO Kpyra QyHKIUS y=sinx
IPUHUMAET MOJIOKUTENIbHbIE 3HAUECHUs?
B kakux uYeTBepTSIX TPUTOHOMETPUYECKOrOo Kpyra (yHKIHUA y= COSX
IPUHUMAET OTPULIATEIbHbIE 3HAUCHUS ?
[Iponomxkure onpenenenue: «CUHYC OCTPOro yria — 3TO...»
[Iponomxkure onpenenenue: «KocuHyc ocTporo yria — 370...»
[Iponomxkure onpeneneHue: « TaHreHe ocTporo yriaa — 3710...»
CdopmynupyiiTe OCHOBHOE TPUTOHOMETPUIECKOE TOKAECTBO.
Yemy paBHO mpounsBeaeHue (gX*ctgx?
. Uemy paBeH Sin(2x)? ChopmynupyiiTe MpaBUIO BEIYHCICHHS.
10 Yemy paBeH C0S(2x)? ChopmynupyiiTe npaBUiIO BEIYUCICHHUS.
11.Ilepeuncanre TPUrOHOMETPUYECKHE (PYHKIUH, YKAKUTE UX TIEPHOBI.
12.Yemy paBeH neproa GyHKIMH Y=C0S(4X)?
13.Yemy paBen nepuon GyHKIUU y=cos(x/4)?
14.Onpenenurte 06aacTh 3HaueHUs1 GyHKIUU y=3c0s(5x)?
15.11epeuncnure cnocoObl perieHust TPUrOHOMETPUUECKUX YPaBHEHUIA.
16.PackpoiiTe =~ anropuTM pelIeHUs OJHOPOAHBIX TPUTOHOMETPUUECKHX
YPaBHEHUI NIEPBOTO MOPSIKA.
17.PackpoiiTe =~ airopuT™M pELIEHUS OJHOPOAHBIX TPUTOHOMETPUUECKHUX
YPaBHEHUI BTOPOTO MOPSIIKA.
Pazgen S IIpsasMble M IVIOCKOCTH B IPOCTPAHCTBE
1. Cdopmynupyiite Teopemy [ludaropa.
2. Ilepeuncnure OCHOBHBIE (PUTYPHI B IPOCTPAHCTBE.
3. Ilepeuncnure criocoOb! 3aaHMs TNIOCKOCTH.
4. Tlpopgomxute Teopemy: «Ecinum onHa M3 ABYX MNapalIedbHBIX MPSMBIX
NEePHEeHANKYJIIPHA MIIOCKOCTH, TO. ..»
[Tponomxkure Teopemy: «Eciu Be mapasuienbHble TNIOCKOCTH MEPECEKAIOTCS
TPETHEH, TO...»
Cdhopmynupyiite onpeseeHue ABYyrpaHoro yria.
Cdopmynupyiite onpeaeeHue TpeXrpaHoro yria.
Packpoiite NoHATHE «YTOJ MEXKY IPSAMBIMID.
. Ilepeuncnure B3auMHOE pacroOKEHUE ABYX MPSAMBIX B IPOCTPAHCTBE
10 Kakue npsimble Ha3bIBatOTCS NapaJUIEIbHBIMU B IPOCTPAHCTBE?
11.Kakue npsiMble Ha3bIBAIOTCS CKPELIMBAIOIIMMHUCS B IPOCTPAHCTBE?
12.Kakue mpsiMble Ha3bIBAIOTCS TIEPIICHANKYISIPHBIMU B TPOCTPAHCTBE?
13.IlepeuniciuTe B3aUMHOE pACIIOJIOKEHHWE TPSAMONM W  TUIOCKOCTH B
POCTPAHCTBE.
14.PackpoiiTe NOHITHE «yTOJ MEXY NPSIMOU U TIIOCKOCTBIO.
15.PackpoiiTe NOHATHE «APaLICIbHOCTh NPSIMOM U TIIOCKOCTH.
16.PackpoiiTe NOHITHE «EPHEHANKYISIPHOCTH MPSIMON U MIOCKOCTH.
17.Ilepeuncnnre B3aMMHOE PACIIOJIOKEHHUE IBYX TUIOCKOCTEN B POCTPAHCTBE.
18.PackpoiiTe MOHATHE «YTOJ MEXKIY IIIOCKOCTSIMU.
19.PackpoiiTe TOHITHE «TAPAIETLHOCTh TIOCKOCTEN.
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20.PackpoiiTe NOHATHE «IEPIEHANKYIIPHOCTD TUIOCKOCTEW.

21.Kak HaliTU paccTOSTHUE OT TOYKH 0 MPSAMOIi?

22 .Kak HaliTU pacCcTOsTHUE MEXKAY IPSIMbIMU?

23.Kak HaliTH pacCcTOSTHUE MEKIY TIIOCKOCTAMU?

24 ITponomxkure onpexaenenue: «llepneHaukymnsp — 310...».

25.I1ponomxkure onpenenenue: «Hakimonnas — 370...».

26.ITponomxkure onpenenenue: «I[Ipoekius HAKIOHHON — 3TO. ..»

27 .Ilepeuncnure cBOICTBA MapaJlIEIbHOTO IPOEKTUPOBAHUSI.

28.IlpuBenure mpuUMepbl CUMMETPUN HA TUIOCKOCTH B MPHPOJE, MCKYCCTBE,
apXUTEKType.

29.I1puBenure npuMepsbl CUMMETPUN B MPOCTPAHCTBE B IPUPOJIE, UCKYCCTBE,
apXUTEKType.

30.B yem oTiHMuMe NOHATUE «IBUKEHHE» OT MOHSITUS KIIOBOPOT»?

Pa3nen 6. KoopauHathl 1 BeKTOPbI

1. U3 4ero cocTouT NpsiMOYrojibHas CUCTEMa KOOPAUHAT B MPOCTPAHCTBE?
Ecnu Touka JeXHUT B IJIOCKOCTH X)), Kakas KOOpJAHHATA Y Hee HyJieBas?
[IpuBenuTe npuMep KOOPIAUHAT TOUKH A, KOTOpAs JISKUT HA OCH Z.
Packpoiite noHsATHE «BEKTOP».
Kak HailT KOOpJIMHATHI BEKTOpA?
[lepeuncnure U pacKpoNTE MPaBUIIA CIOKEHUS BEKTOPOB.
Kakune BEKTOpbI Ha3bIBAKOTCS KOJUIMHEAPHBIMU?
Kakune BEeKTOpbI Ha3bIBAKOTCA MEPICHANKYISIPHBIMU ?
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Yemy paBHO CKAIIPHOE ITPOU3BEACHUE BEKTOPOB?

10.Kak HaiiTu BEKTOpHOE MPOU3BEACHUE BEKTOPOB?

11.Yemy paBeH yroa Mexay BEeKTopaMu?

12.TTpuBeauTe npuMep MaTPHUILhI 2% 2.

13.TTpuBeauTe nmpuMep MaTpHILLI 3% 3.
Pa3nen 7. MHOIOIpaHHUKH U TeJia BPallleHusl
[Iponomxkure onpeneneHue: « MHOrOrpaHHHUK — 3TO. .. »
[Iponomxkure onpenenenue: «llpuzma — 310...»
[Iponomxure onpeneneHue: «IIpsaMOyroapHbli napauieNenuIes — 3T0. .. »
[Tponomxute onpeaenenue: «Kyo —31o...»
[Iponomxkure onpenenenue: «llupamuaa — 3t1o...»
CdopmynupyiiTe CBOMCTBO O MPOTUBOJIEKAIIMX T'PAHAX MapaljiesIenuIe/a.
CdopmynupyiiTe CBOMCTBO O AMATOHANSIX Mapalieienunesaa.
ChopmynupyiiTe CBOHCTBO O JWAroHald W JIMHEWHBIX pa3Mepax
MPSAMOYTOJIBHOTO MapaJIJIeNenUIIea.
9. Kakas npu3ma Ha3bIBaeTCs MPSIMOiA?

10.Kakas mpu3Ma Ha3bIBa€TCs MPABUIIBHON?
11.PackpoiiTe MOHSATHUE «ITPABUJIbHAS TUPAMUJIAY.
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12.Yt0 Takoe anodemMa npaBUILHON MUPAMUIBI?

13.B yem oTiMuMe MOJHON MOBEPXHOCTU MPU3MBbI OT IMOJHOW MOBEPXHOCTH
MUPAMUIBI?

14.ChopmynupyiiTe TeopeMy O BBIYMCICHUU OOKOBOM MOBEPXHOCTH MPSMOMN
MPU3MBI.

15.ChopmynupyiiTe TeopeMy O BBIUYUCICHUUM OOKOBOM  MOBEPXHOCTH
MPaBUILHOM MUPAMU/IBI.

16.Ha3zoBuTe npeaMeThl U3 Ballei npoQeccuoHaNIbHOMN AeATeIbHOCTH, KOTOPbIE
UMEIOT (OPMbI MHOTOTPAaHHUKOB.

17.Kakue MHOTOrpaHHHMKHM Ha3blBalOTCs MpaBWwibHbIMU?  Ilepeunciure
MPaBUJIbHBIE MHOTOTPAaHHHUKHU.

18.ITponomkure onpenenenue: « {umuuap — 3To0...».

19.TTponomwkute onpenenenue: «Konyc — 310...»

20.ITponomxkute onpeneneHue: «Y CeUeHHbIH KOHYC — 3TO...».

21.TIponomxkwute onpenenenue: «Illap — 3T1o...»

22.YT0 SIBISIETCSA BHICOTOM YCEUEHHOTO KOHYcCa?

23.UT0 sBIAETCS OCEBBIM CEUYCHHEM IMJIMHIPA, KOHYCa, YCEUYEHHOTO KOHYCa,
mapa?

24 Tlepeuncnute eAMHUIIBI K3MEPEHUS TIOMIAAN, O0BEMa.

25.Yemy paBHO OTHOIIEHHE IUIONIAJICH MOBEPXHOCTEH MOMOOHBIX (uryp B
MPOCTPAHCTBE?

26.Yemy paBHO OTHOITICHHE 00BEMOB TIOTIOOHBIX (PUTYP B IPOCTPAHCTBE?

27.HazoBuTe npeaMeTs! U3 Baiied IpohecCUOHATBbHON NesTEbHOCTH, KOTOPbIE
UMEIOT (OPMBI TEJ BPALICHUS.

Pa3nea 8. IlpousBogHas GpyHKIUM, ee IPUMEHEHHE

[Iponomxute onpenenenue: «llocnenoBarenbHOCT — 3TO...»
[TpuBeauTe npumep apuPpMETUIECKON IPOrPECCUH.
[IpuBeauTe NpuMep reOMETPUUYECKON POrPECCHUH.
[IpuBenqute  mnpumep  OECKOHEYHO  yOBIBAIOIICH  T'€OMETPUUYECKOMN
IIPOTPECCHH.

[Iponomxure onpenenenue: «IIponsBoanas — 371o...»
Packpoiite reoMeTpuyecKrii CMbICI TPOU3BOJHOM.
[Iponomxkure onpenenenue: «KacarenbHas — 310...»
Packpoiite ¢hu3ndeckuii CMbICI TPOU3BOAHOM.

. Ilepeuncnure nmpaBusa BEIYUCIECHUS TPOU3BOIHbIX.

10 Yemy paBHa MMPOU3BOJIHAS CTENIEHHON (PyHKIIUN?

11.Yemy paBHa NpOU3BOIHAS MPOU3BEICHUSA?

12.Yemy paBHa IPOU3BOIHASI YACTHOTO?

13.Yemy paBHa NpOU3BOIHAS CIOKHON (QYHKIIMU?
14.CpopmynupyiiTe nprusHaK Bo3pacTaHus (PyHKIUH.
15.Cdopmynupyiite npuzHak yObIBaHUS PYHKIUH.
16.CdopmynupyiiTe mpu3HaAK TOYKH MaKCUMyMa (DYHKITHH.
17.ChopmynupyiiTe mpu3HaK TOYKH MUHUMYMa (QYHKITHH.
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18.CocTaBbTe anropuT™M peIIeHUs 3aJad Ha HaXO0XKIEHUS HauOONIbIIEro U
HAaMMEHBIILIET0 3HAaYeHHs (PYHKIIMU HA OTpe3Ke?
19.CocraBbTe anropuT™M HUCCIENOBAHUS U TMOCTPOCHUs Trpaduka (QYHKIUU C
MTOMOIIBIO MIPOU3BOJAHOM.
20.Kak HaliTH BEpTUKAJIBHYIO aCUMIITOTY rpaduka QyHKIun?
Pasznen 9. [lepBooOpa3Hasi yHKUMH, ee IPUMeEHEHHE
1. Tponomxute onpeneneHue: «Dynkimst F(X) HazpiBaeTcs ...»
2. Packpoiite reoMeTpHUECKU CMBICI OIIPENIEICHHOTO HHTETpaIa.
3. IIponomxkure onpenenenue: «KpruBonuHelHas Tpamneuus — 310...»
4. Cohopmynupyiite popmyny Herotona-Jleitoamna.
5. B yewm 3akmioyaetcs o01uii BUA BCeX MepBOOOPA3HBIX?
6. Ilepeuncnure mpaBuiia BEIYUCICHHUS] HHTETPAJIOB.
Pa3nea 10. J1eMeHTHI TeOpHH BEPOATHOCTEN U MATEMATHYECKOI CTATUCTUKH
1. Ilponomxkute onpenenenue: «CiydaiiHoe coObITHE — 3TO...». llpuBenute
IpuMep.
[TpuBenute npuMep 10CTOBEPHOIO COOBITHS.
[IpuBenuTe npuMep HEBO3MOKHOTO COOBITHS.
[Tponomxute onpeaeneHue: «BeposTHOCTb CIY4ailHOTO COOBITUS — 3TO...»
ChopmynupyiiTe mpaBUiIO HAXOXKICHUS CIOKEHHS BEPOSTHOCTEH.
ChopmynupyiiTe mpaBUI0 YMHOKEHUSI BEPOSATHOCTEH.
Kak nHaiitu cpennee apudMeTndeckoe YUCIOBOro psaa’?
Kaxk HaiiTu MeauaHy 4icioBoOro psaa?
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. Kak Bprumcisercsa pazmax 4MciioBoro psaa?

10./171s1 wero Hy>kHBI [uarpammsl, rpaduku? [lepednciaute BUIBI quarpamm.

11.1TpuBeauTe mpuUMeEpbl MPOSIBICHUS 3aKOHA OOJBLIMX YHMCENl B IMPHUPOAHBIX
ABJICHUSIX.

12.TlpuBeauTe MpUMEpPHI MPOSBICHUS 3aKOHA OOJBIIHNX YHCEN B OOIIIECTBEHHBIX
SABJICHUSIX.

13.Yto u3yuyaet craTucTuka?

14 TTponomxkute onpenenenue: «CoueraHnue — 3T0...»

15.1Tponomxute onpenenenue: «Pazmenienue — 31o...»

16.IIponomxkute onpenenenne: «IlepectaHOBKH — 3TO...»

17.1TpuBeauTe npuMep MHOKECTBA U3 PEAIbHOM KU3HU.

18.IlpuBeauTe mpuMep Omnepaluy nepecedeHnss MHOKECTB.

19.TITpuBeauTe npumMep ornepanuu 00beTUHEHNS MHOKECTB.

20.ITpuBeauTe npuMep onepaluyu pa3HOCTH MHOKECTB.

Pa3znen 11. Cucrembl ypaBHeHHi
1. Yrto Ha3bIBaeTCsl ypaBHEHUEM?
2. UTo 3HAYMT PEUIUTh ypaBHEHHE?
3. Urto Takoe KOpeHb ypaBHECHHUS?
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Yrto Ha3bIBAETCS HEPABEHCTBOM?

UYT0 3HAYUT PEIIUTH HEPABEHCTBO?

B ueM 3aknrogyaeTcs «MeTo UHTEPBAJIOBY?

YTto Ha3bIBAECTCS pELIEHUE CUCTEMBI YPABHEHUMN ?

YTO 3HAYUT PELINTh CUCTEMY YPABHEHHIA?

[Ipn pemeHHMH KakMX YpPaBHEHH M HEPaBEHCTB, CIEAyeT OOpaTUTh

BHUMAaHHE Ha 001aCTh JOMYCTUMBIX 3HAUEHU?
10.I1epeuncnure ciocoObl perieHns ypaBHEHU.

11.Tlepeuncnure ciocoObl pelIeHUs] CUCTEM YPABHEHUM.

Kpumepuu oyenxu:

OOyuaromuecss BBITSITUBAIOT IMATh KapTOUEK C BOIMPOCAMHM, JAIOT IOJIHBIN
OTBET (CO CHMCKOM BOIIPOCOB OOYyYarolIuMecs 3HAKOMATCS B Hayajae HU3y4eHUs

pasnena).

Illkana nepesoda 6a11068 8 ommemKu N0 RAMUOAIbHOU cUCmeEMe

Ommemka

Konuuecmeo B6EPHBIX Omeemos Ha meopemuidecKue 6onpocoul

«3» (y008.) 3
«4» (xopowio) 4
«3» (omauuno) 5




Komnnexm 3a0anuii 0na KonmponvHnoii pabomut Ne 1 na memy «Bxoonoii
KOHMPOJ1b)

OQo0s13aTeIbHASA YaCTh

Ilpu pewenuu 3adanui 1-4 3anumume npasunbHbLL OMEENM U3 YeMblpex
npeod10IHCeHHBIX.
1. (1 6amn) Packpoiite popMyIly COKpAIIEHHOTO YMHOXKeHuUs a2-h?:
A) a%-2ab+b?; B) (a-b)(a+h); B) a’+2ab-b?; I') (a-b)(a-b)
2. (1 6amn) [Tnomans TpeyrojJbHUKA BEIYUCSETCS TTO (hOpMYIIE:

A) S=a*b; b) S=(a*b)/2; B) S=2a*b; I') S=(a*b)/3.

10 5
3. (1 6amn) Kakoe U3 clieIyronmx ynces 3aKII0UeHO MEXITy YUCIaMu U §?

A)0.4;5)0,5;B)0,6;I") 0,7

4. (1 6amn) Jansl rpaduxu Gynkumii. Kakas popmyna coorBeTcTByeT rpaduky 37

1) 2) 3)

o] 11 o[ 1 ’ o[ 1

: 9
A) y= E,\‘*G; B) y:xz—g,\"—l— l]’ B) Y= 7;, F) y:x+5.

Ilpu evinonnenuu 3aoanuii 5-8 3anumume xX00 pewieHus u NOJIYYEeHHbLLI

omeem.
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5. (2 6anna) Berancnure % +=

6. (2 6anna) Pemute ypasaenue X?-7x+10=0. Eciu ypaBHeHHe MMeeT Ooee

OJHOT'0 KOPHS, B OTBET 3AMUIINTE MEHBIINNA U3 KOPHEH.



7. (2 6amma) Ilnomans 3eMenb KPECThIHCKOTO XO3SMCTBA, OTBEICHHAS IO
MOCAJKy KYCTapPHUKOB W I[BETHHKOB, COCTaBJISIET 24 ra W pacrpenereHa MeExXIy
HUMHU B OTHOIIEHUH 5:3. CKOJIBKO IeKTapOB 3aHUMAIOT IIBETHUKU?

8. (2 6amna) Beicota BH mapamnenorpamma ABCD genut ero ctopony AD
Ha otpesku AH=2 u HD=32. Jluaronans napamieirorpamma BD pana 40.
HaiinuTe ruionaas napasuienorpaMmma.

JlomoJIHMTEILHAA YaCTh

Ilpu evinonnenuu 3adanusn 9 3anumiume x00, 000cHO8aHUE DeuieHUA U
nOJIYyYEeHHbLI OmGent.

9. (3 Oamna) Ppi00JIOB MpOIUIBLT HA JOJKE OT MPUCTAaHU HEKOTOPOE
paccTosHuEe BBEPX IO TEUEHUIO PEKU, 3aTeM OpOCHII AKOpb, 2 Yaca JIOBUJI PHIOY U
BEpHYJICSI 00paTHO Yepe3 5 4acoB OT Hayana myrteriecTBus. Ha kakoe pacctosiHue
OT TPUCTAaHU OH OTIUIBUI, €CIU CKOPOCTh TEYEHUS PEeKH paBHA 2 KMm/4, a

COOCTBEHHAsI CKOPOCTh JIOJKU 6 KMm/4?

ITAJOHBI OTBETOB:

Howmep 1 2 3 4 5 6 7 8 9
3aJaHUA
OtBer b b B A 2,7 2 9 816 8

BX0omHOW KOHTpPOJIb COCTOMT W3 33JJaHUM, YACTUYHO B3SITHIX U3 OTKPBITOrO
6anka OI'D u BIIP mo maremaTtuke. Ha BoImosHeHHEe 3a/1aHU BXOJHOTO KOHTPOJIS
naercs 1 akagemuueckuit yac (45 MUHYT).

BxomHolt  KOHTpOJb  COCTOMT W3 2-X 4YacTel: 00s3aTeNbHOM U
JIOMOJIHUTEIILHOM.

OOsi3aTenbHass 4YacTh COACPXKHUT 3aJlaHUST MUHUMAJIBHOTO 00s13aTE€IbHOTO
YPOBHS, JOTIOJIHUTEIIbHAS YacTh — 00Jiee CI0KHbIC 3a1aHusl.

[Tpu BeIMOTHEHUU 3a7aHUM TpeOyeTCs MPECTABUTh XOJ PEIICHHS W YKa3aTh
MoJyuyeHHbI OTBeT. [IpaBUIbLHO BBIMOJIHEHHOE 3aJaHue U3 00s3aTEeIbHOW 4acTu
OIICHUBACTCS B OJHMH OaJljI; MPaBUILHOE BHITIOJIHCHUE 3aJIaHMK JIOMOJTHUTEIHLHOMN
4acTH olleHHBaeTcs 3 6aymiamu win 1-2 6anmaMu 3a 4aCTUYHOE PEIlICHHE.

BaJ'I.TIBI, IMMOJIYYCHHEIC 34 BCC BLINOJIHCHHLIC 3a/laHUA, CYMMHPYIOTCA.




IlIkana nepesooda 6annoe 6 ommemku no NAMUOAILILHOU cucmeme

Ommemka Yucno 6annos,
Heo0x00umoe 0111 NOJIYYeHUsL OMMEMKU
«3» (y008.) 7-9
«4» (xopouio) 10-12
«5» (omauuro) 13-15




Komnnexkm 3adanuit 01sa KonmpovHou padomot Ne2
Ha memy: «Cmenenu u KOpHuy

OQo0s13aTeIbHASA YaCTh

Ilpu pewienuu 3adanuit 1-4 3anuwiume npaguIbHLLIL OMeEem U3 yembvlpex
npeod10IHCeHHBIX.
1. (1 6amn) Mexny KakuMu ABYMsI HaTypalbHBIMU YUCIAMHU HAXOIUTCS
ancio V19?2
A)19u20;b)2u3;B)18u19;I")3 u4.
2. (1 6amn) Onpenenure KOpeHb ypaBHEHUS x°=125
A)3.;b)-3;B)-5;1) 5.

3. (1 6amn) Pacnonoxute B OpsAIKE BO3pACTAHUS YUCTa: 2; i/?, V17

A)2; 35, Y17, B) 2; ¥17; 3/5; B) 3/5; 2; V17, 1) ¥17; 2; V5.
4. (1 6amn) YMHOXaS 4Kclia ¢ OIMHAKOBBIM OCHOBaHHEM, UX CTCIICHH. ..

A) ymHoxaeM; b) nenum; B) cknaasiBaem; [') oTHrMaeM.

Ilpu evinonnenuu 3aoanuii 5-8 3anuwiume x00 peuwieHus u NOJIYYEeHHbLLI

omeem.

@38 . 20
v 6,48
5. (2 6amna) HaliguTe 3HaueHue BbIpakeHus 4@ npu a=7.

(VI2+VB)’
6. (2 6ama) Haiiure sHauenue Boipaskermst 10+ V96

7. (2 6amna) PaccrosHue oT HaOMromaTensi, HaXOJAMIErocss Ha HEOOIBIION

BBICOTENKMIIOMETpOB Ham 3eMj€i, [0 HaOI0ZaeMoll WM JIMHHA TOPH30HTA

BRIUKCIsETCS 10 opmyrte [ = \/ﬁ, rneR=6400 kM -- paguyc 3emnu. C kakou
BBICOThl TOPU30HT BUJEH Ha paccTosHUM 48 kuimomeTpoB? OTBET BBIpA3UTE B
KHJIOMETpAX.

8. (2 6anna) Pemmure ypaBHeHue v —32-x=2.

JIOMOJITHUTEJbLHAA YACTh

Ilpu evinoanenuu 3adanusa 9 3anuwume xo00, 000CHO8AHUE pPeUIEHUA U



I’lOlelleHHblﬁ omeem.

9. (3 6ama) Pemmute rpaduuecku cucteMy ypaBHCHHIA: {yy=_\f
ITaJI0HBbI OTBETOB:

Homep |, 2 3 4 5 6 7 8 9
3aJaHUsA
OtBer b r B B 49 2 0,18 -36 1;1)

Komnnexkm 3a0anuii 011 KoHmpoJabHou padomot Ne 3
na memy: «llokazamenvnaa ynxkyusy

Oo0s3aTebHAA YACTh

Ilpu pewenuu 3aoanuit 1-4 3anuwiume npaguIbHLII OMEEM U3 UEemMblpex
nPeoI0IHCEeHHDIX.

1. (1 6amn) [Ipu xakoM 3HaueHuu a GyHKIUS y=a* ObIBAaCT HA BCceW oOyacTu
onpeaeaeHus ?

A)a==; B) a=8,25; B) a==; I') a=V3.

2. (1 6amn) Ha pucynke n3o0paxén rpadhuk Gyuakuuu Buaa f(x)=a*. Haiigure
snaueHue f(2).
VA

5 ,-"

flx)=a"

3 |

ol ]
A) 25.; b) 5; B) 32; I') et BepHOTr0 OTBETA.
3. (1 6amn) Oyukus 3aaana HOPMYIIOH: f(x)=(§)x. Yemy pagno f(-2)?
A)-: B)-4;B) 4 1) V2.

1\ 13
4. (1 6amn) Kopenb ypaBHEHUS (5) =9
A)12,5;b) 13;B) 14;T') 15.

Ilpu evinonnenuu 3adanuit 5-8 3anumume x00 pewienus u NOJAYYeHHbLI
omeem.

5. (2 6anna) Haiigure kopens ypaBHeHus 3*7-5*3*=12




6. (2 6amna) CKOJIBKO LENbIX PEIICHUN HMEET HEpaBeHCTBO 1<7¥1<49?

5—8x—x?
7. (2 6amma) Hatiqute Touky Mmakcumyma QyHKIuu Y = P

8. (2 6ama) B xome pacmama paaMoOaKTUBHOTO HM30TOIIA €ro macca

(1) = mo 27717, N t -
racMmo Ha4daJIbHass MacCa HU30TOIIa,

YMEHBINIAETCS 10 3aKOHY '
BpeMs, TpoLIeAllee OT HAayaJbHOTO MOMEHTa, | -- Tepuoj moiypacnana. B
HayaJbHBIH MOMEHT BpeMeHU Macca uzoromna 184 mr. Ilepuon ero momypacnan
cocraBisier 7 MuH. Haiinure, yepe3 CKOJIbKO MUHYT Macca u30Tona OyJeT paBHa
23 mr.

JlomoJIHMTEIbHAA YACTh

Hpu eévinoineHuu 3aoanus 9 3anuwiume xod, 000CHOBaHUE peuiernus u
l’lOlelleHHblﬁ omeem.

—2x=0
9. (3 6amna) Pemute rpaduyuecku cucteMy ypaBHEHUI: g/ _or =
ITaJIOHBbI OTBETOB:
Homep 1 2 3 4 5 6 7 8 9
3aJaHudA
OtBet B A B A 1 2 -4 21 (2; 4)

Komnnexkm 3a0anuit 011 KonmpoavHoi padomot Ne 4
Ha memy: «/locapugpmor)

Qo0s3aTepbHAA YACTH

Ilpu pewenuu 3adanuit 1-4 3anuwiume npasuIbHBILL OMEEM U3 Yemblpex
NPeOI0HCEHHBIX.
1. (1 6ann) Kakas u3 ¢pyHKIMIA BO3pacTaeT Ha BCei 00J1acTu onpeiesIeHus ?
A) fix)=logs x; B) f(x)=0,7%; B) f(x)=x*; T) f{x)=logx x.
22x—3
x+7
A) (-7;1,5); B) (-o0; -1,5), (7; +00).; B) (-1,5; 7); I') (-o0; -7), (1.5; +o0).

3. (1 ©Oamr) Pacnomoxure B TOpAAKe Bo3pacTaHusA:  logg s 4;

2. (1 6amn) Ykaxute odaacts onpenenenus pyukuuu f(x) = Ig

1
logos 0,4, loggs "
1 1
A) logo,s 4; 1085 0,4 ;10805 E B) logo5 4;1080,5 7 logo5 0,4,
1 1
B) logg 5 " logos0,4;loggs4; I')loggs 0,4; loggs " logg s 4.

4. (1 6amn) Haiimute KopeHb ypaBHEHUS log,(5—x)=2.
A)11;b)-11; B) -3; I') 3.




Ilpu evinonnenuu 3adanuii 5-8 3anumume x00 pewieHus u NOJAYUEHHbL
omeem.

5. (2 6anna) OnpeaenuTe 3HaUeHNE BRIpaXkeHHs logy 2 + logy 3 + 210824,

6. (2 6amta) Ykaxxute HaMMEHbIIIEE 1IEJI0€ PEIICHNE HEPABEHCTBA!

log;(6x — 4) > 2.

7. (2 6amna) Haitnure Touky Makcumyma (yHakmun Y = 81n (x+7) —8x+3.

8. (2 Oamma) Jns oOorpeBa TOMENIEHHUs, TeMIleparypa B KOTOPOM
nojasiepkuBaeTcss Ha ypoBHe T,=15° uepe3 paauaTop OTOIUIEHHUS MPOMYCKAIOT
ropsiuyio Boay. Pacxom mpoxopsmieit yepes TpyOy pamuaropa Boasl m = 0,6 Kr/c.

[Tpoxomast mo TpyOe paccTostHUE X, BOJA OXJIAXKIAETCS OT HaYaIbHOU TEMIIEPATYPhI

cm T.— T, Br-c
x=0o—Ilog, ———, »=4200
y T T, rae ¢ kr-°C ==

Te=91° nmo Temmepatypsl T, mpuuém

Br
—28
"= ysc - kodpuument TemmoobMeHa, a «=0,8 --

TEILIOEMKOCTb BOJBI,
nocrosinHas. Haitaute, 1o kakoi temreparypsl (B rpagycax Llenbcus) oxmagurcs
BOJIa, €CIU JUIMHA TPYOBI paguaTopa paBHa 144 M.

JlomoJIHMTEIbHAA YaCTh

Ilpu evinoanenuu 3aoanua 9 3anuwiume XxXo00, 000CHOBAHUE PeUIeHUA U
ROJIYYeHHbLIL ON6ent.

9. (3 6amna) Pemute rpaduyuecku cucteMy ypaBHEHUI:
{y + 2x = logz 135 —log3 5
2y—3x=6 '

ITAJIOHBI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3aJaHUusA
OtBer A r A b 5 3 -6 34 0; 3)

Komnnexkm 3a0anuii 011 KOHmpoavHou padomot Ne 5
Ha memy: «OCcHO8bl MPUOHOMEMPUN

Oo0s13aTeIbHASA YACTh

Ilpu pewenuu 3adanuit 1-4 3anuwiume npaguUIbLHLII OMEEM U3 UEemMblpex
nPeoOI0HCEHHBIX.

1. (1 6amm) B AABC sinCZj—i. Kakast u3 CTOpOH SBJSIETCS TUIIOTEHY30MU
AABC?
A) AB; b) AC; B) BC; I') CB.
2. (1 6amr) Yriom kakoi ueTBepTH siBisieTcs yroa a=400°?
A)L;B) I, B) I, T) IV.




3. (1 6amn) Kakue u3 QyHKIMMA ABIAIOTCS YETHBIMU?

A) y=sin x; b) y=cos x; B) y=tg x; I') y= ctg x.

1
4. (1 6amm) Kakue U3 gricen sIBISIFOTCS KOPHEM YPaBHEHHS COS X :E?

_r. _T. _T. =2r
A)x o b) x S B) x > I x ~

Ilpu evinonnenuu 3adanuii 5-8 3anumiume x00 pewieHus u NOJAYYEHHbL

omeem.

5. (2 6aima) Berauciuare: sin% + Cosg.

. V2 . V2
6. (2 6anna) Halimute 3HaueHNE BBIPAKEHUS 4arccos7 - 4arcsin(— 7)

7. (2 6aimna) Jlokaxxure TOXKASCTBO: 2sin(1/2+a)+ cos(m—a)= cosa.

8. (2 6amna) Pemmre ypaBaenue: Sin x - 4 sin x + 3 =0.

JIOMOJTHUTEJbLHAA YACTh

Ilpu evinoanenuu 3adanusna 9 3anuwiume xo00, 000CHOGAHUE peuwieHUA U

ROJIYYEeHHbLIL Omeent.
9. (3 6ayna) Pemnrte cuctemy ypaBHEHUM: {

ITAJOHBI OTBETOB:

x+y=m
sinx + siny = 2.

H
omep 1 2 3 4 5 6 8 9
3a/1aHNA
4+ 2mn (g "
OtBer b A B b 1 21 2 ' 2mn; =+
nez 2
2mn), n€e Z

Komnnexkm 3a0anuii 011 KoHmpoJibHou padomot Ne 6

Ha memy: «Hp}lete U njlocKkocmu 6 npocmpancmee)

Oo0s13aTeIbHASA YACTh

Ilpu pewenuu 3a0anuii 1-4 3anuwiume npaguibHBLIL OMEem U3 Yemvlpex

NPeOI0HCEHHBIX.
1. (1 6amn) PacmmdpyiiTe KpaTKyro 3anuch: a€ .
A) TOouKa a MPUHAIICKUT TJIOCKOCTH [3;
b) Touka a nmpuHaIIEKUT IPSMOH [5;
B) npsiMast a mpuHAIISKUT TIIOCKOCTH f3;
I') mpsimas a mepecekaeT MmIoCKOCTh 5.

2. (1 6amn) Ipssmeie AB u CJI ckpemmBatorcs. Kakoe pacrnonokeHrne uMeroT

npsimbie AC u BJ[?

A) napannensHbie; b) nepnenaukynspusie; B) ckpemuBatores; ') nepecekatorcs.

3. (1 6amn) [Tnockoctu a u ff umerot 1 oburyro Touky. KakoBo Ux B3auMHOE

pacIooKeHue?




A) mnapamwensHbl; b) mepecekairorcs mno npsmoi; B) cosmagator; I)
CKPEIIMBAIOTCS.

4, (1 6amn) Ecnu mpsmasi, mpoBeeHHAss Ha IIJIOCKOCTH Yepe3 OCHOBAHHE

HAKJIOHHOM, MEePIEHANKYJISIPHA €€ TPOEKINH, TO OHA. ..
A) neprneHIuKyJIsIpHa U cCaMOi HaKJIOHHOM;
b) mapannensHa U caMoOii HaKJIOHHOM;
B) ckpenuBaercs ¢ HaKJIOHHOM;
I') nepnenaAnKyIIsipHa OCHOBAHUIO HAKJIIOHHOI.

Ilpu evinonnenuu 3adanuii 5-8 3anumiume x00 pewieHus u NOJAYYEHHbLI
omeem.

5. (2 Gamna) Yepe3 koHibl oTrpe3ska AB u ero cepenuny M mpoBencHBI
napajuiebHbIe NpsSIMbIe, IEPECEKAIONINE HEKOTOPYIO TUNIOCKOCTh B TOUKax A, B1 n
M. Halinure nmuny otpeska MM, eciin oTpe3ok AB He mepecekaer mIoCKOCThb U
eciu AA1=6,8cm, BB1=7,4cM.

6. (2 6amna) Ilpameie AC, AB u A/l nonapHo nepneHauKyssipabl. Haiiaure
otpe3ok CJI, ecnmu AB=5 cm, BC=13 cm, AII=9 cm.

7. (2 6anna) U3 TOYKM K TUIOCKOCTU TPOBENICHBI JIB€ HakJIOHHBbIE. HalmuTe
JUTMHBI OOIIEro MEePHeHANKYIISIpa, €ClIu MPOEKIIMU HAKIOHHBIX OTHOCSTCS Kak 2:3
Y JUIMHBI HAKJIOHHBIX PaBHBI 23 ¢M U 33 cM.

8. (2 6amna) HaueptutbkyOABC/IA1B1C1/11. [TocTpouts Touky KEAB, Touky
MeJlJ1:C, otpezok PEEA1B1C;.

JIOMOJTHUTEJbLHAA YACTh

Ilpu evinonnenuu 3adanua 9 3anuwmume x00, 000cHO8aHUE PeUIeHUA U
NOJIYYEeHHbLIL Omeem.

9. (3 6aynma) BeraucnuTh miomanas CTeH OOJMIIOBKHA JAoMa BbICOTON h=3 M.;
MMEIOIIETO 2 OKHA; S OKHA -- 1,5x2M; nBepb; S nBepu -- 1x2,3m OcHoBaHuE noMa
COCTABJISIIOT JIBE€ T€OMETPUYECKHUE (DUTYPBI: MOJYOKPY>KHOCTh PanuycoM 3,5 M H
NPSAMOYTOJBHUK cO cTopoHamMu 10 u 16 wmerpoB. Ilpm pemenun 3amay Ha
BBIYHCIICHUS TUIOIIAA HECTaHJAApTHONW (UTYphl COBMECTHO CO CTyACHTaMU
COCTABIISIETCS] AJITOPUTM PEIICHUS 3a/1a4 TAKOTO BHUJIA:

1). Pa36uth purypy Ha MHOXKECTBO CTaHIAPTHBIX QUTYD.

2). HaiiTu mioraas Kak 101 U3 MOJYYSHHBIX CTaHAAPTHBIX QUTYD.

3). Haiitu cymMMy 3THX IUTOIIA/ICH.

4). Beruecth U3 3TOM CyMMBI IO (HOpM, HE BXOIAIIMX B 3Ty QUTYDPY
(Hanpumep, OKHA, ABEpH U T.1.).

ITaJI0HBbI OTBETOB:

Homep
3aJaHus

1 2 3 4 5 6 7 8 9




Omer | B | B | B | A | 71 | 15 | 9 | - -

Komnnexkm 3adanuii 011 KoHmpoavhoii padomur Ne 7
Ha memy: «Koopounamot u éekmopui»

OQo0s13aTeIbHASA YaCTh

Ilpu pewenuu 3adanuit 1-4 3anuwiume npasunbHvILl Omeem U3 Uemvlpex
nPeOI0IHCEHHBIX.

1. (1 6amn) Hanmsr Touku A(1,0,5), B(-2,0,4), C(0,-1,0), J1(0,0,2). Kaxue u3

HUX JIeXKaT Ha KoopAuHATHOU ripsimoit Oy?

A)A;B)B; B)G I .

2. (1 6amm) Kakue m3 BekropoB a(1,0,-1), ¢(1/3,2/3,-2/3), 8(1,1,1), p(0,0,-2)

SIBJIIIOTCS] € AUHUYHBIMU ?
A)a;b)c;B)B; I p.
3. (1 6amn) Kakue u3 Bekropos a(1,2,-3), ¢(3,6,-6), B(2,4,-6) KoJUITMHEApHBI?
A) a, B; b) c, B; B) a, ¢; I') koytnHeapHBIX BEKTOPOB HET.

4. (1 6amn) Hanwer Touku A(2,0,5), B(2,4,-2) C(-2,6,3). Cepeaunoit kakoro

oTpeska siBisiercst Touka M(0,3,4)?
A) AB; b) BC; B) AC; T') CB.

Ilpu evinonnenuu 3adanuii 5-8 3anumume x00 pewieHus u NOJAYYEHHbL
omeem.

5. (2 Oamma) Hauwer Bektopsl a(-6,0,8) , B(-3,2,-6). Haitnure ckamsipHoe
MIPOM3BENIEHNE BEKTOPOB.

6. (2 Gamra) Ilpu Kakux 3HAUEHMAX #n BEKTOPHl d(4,m,2), 6(1,2,n)
HePIEHANKYIISAPHBI?)

7. (2 6amna) Jlanbr Bektopsl a(-6,0,8), B(-3,2,-6). Halimute xocuHyc yria
MEXTy BEKTOPaAMHU.

8. (2 6amna) [oxaxute, 4yTOo 4eTHIpEXYroibHUK ABC/] siBisercs poMOOM,
eciu: A(6,7,8), B(8,2,6), C(4,3,2), 1(2,8,4).

JIOMOJTHUTEJbLHAA YACTh

Ilpu evinonnenuu 3adanusa 9 3anuwiume x00, 000CHO8aAHUE PEUIeHUA U
ROYYeHHbLIL OMmeem.

9. (3 6auta) Maker KIyMOBI TpEJCTaBIICH Ha KOOPJAUHATHOW TJIOCKOCTH.
Halimute mmomane KiaymObl (YETBIPEXYTOJIbHMKA), BEPIIMHBI KOTOPOTO HMEIOT
koopauHaTtsl (8;0), (10;8), (2;10), (0;2).



ITaJIOHBI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3aJaHUsA
Ot1Ber B B A B -30 -1 -3/7 - 68

Komnnexkm 3a0anuii 011 KoHmpoabHou padomot Ne 8
Ha memy: «MHo202panHUKu u mena epPauieHUA»

Oo0s13aTeIbHAS YACTh

Ilpu pewenuu 3adanuit 1-4 3anuwiume npaguIbHLII OMEEM U3 UEeMblpex
NPeOI0IHCEHHBIX.
1. (1 OGamn) B kakux eauHHIIAX U3MEPSETCA IUIOMAb MOBEPXHOCTU
MHOT'OTPaHHHKA?
A) B rpanycax; b) B Merpax; B) B kBampaTHbeix MeTpax; [') B JByrpaHHBIX
rpaaycax.
2. (1 6amn) Ilnomanas OGOKOBOM MOBEPXHOCTH MPU3MBI BBIUUCISETCS IO
bopmyie:
A) S = Seoxt 2 Socu;
B) Seox =Poci™H,;
B) S= Beox + SSOCH;
I') S0k =2Pycn™H.
3. (1 6amn) Yo sBASETCS OCEBBIM CEUEHUEM YCEYEHHOTO KOHYca?
A) paBHOOEIPEHHBIN TPEYTOJLHUK;
b) paBHOOenpeHHas Tpamnerus;
B) npsimoyronibHUK;
I') mpsiMoyrosibHas Tpaneuus.
4. (1 6amn) Kakas durypa momydaercs NMpU BpalleHUU MNPSIMOYTOJIBHOTO
TPEYroJIbHUKA BOKPYT OJHOTO U3 CBOUX KAaTeTOB?
A) konyc; b) yceuennslit konyc; B) nupamuna; I') yceueHnas nupamujaa.

Ilpu evinonnenuu 3adanuii 5-8 3anumume x00 pewieHus u NOJAYYEHHbL
omeem.




5. (2 Ganna) Pebpo ocHOBaHMS MpPaBUIBHOW TPEYTOJbHOW MUPAMHUIABI 3 M,
anoema 6m. Haiinure miomaab 60KOBOM MOBEPXHOCTU MHUPAMHU/IBL.

6. (2 6anna) Jluaronanp kyba paBHa V588, Haitnute ero oobem.

7. (2 6anna) IIpsAMOYTOJIBHUK CO CTOPOHAMH 8CM U 3CM BpalaeTcs BOKPYT
Oonpuieil croponbl. Haiiiure o0beM, miioniaan OOKOBOUM U MOJIHOM MOBEPXHOCTEH
MOJy4YEHHOTO TeJa.

8. (2 6Gamnma) BplYMCIUTH MOBEPXHOCTh KPOHBI KYCTApHHKA, WMEIOIIETO
¢dopMmy mapa paauyca 0,5 M. B oTBeT 3anuimTe 4ncio, AeJIEHHOE Ha 7T.

JIOMOJTHUTEJbLHAA YACTh

Ilpu evinonnenuu 3adanusn 9 3anumiume x00, 000cHO8aHUE DeuieHUA U
ROYYeHHbLIL OMmeEem.

9. (3 6amna) Co3nath KOMOMHUPOBAHHOE T€OMETPUYECKOE TEJIO, BHIITOIHUTH
HEO0OXOIMMbIE pacyeThl (MIOMAAh, 00bEM).

[Ipennonaraemple MOJIEIN:

L

ITAJIOHBI OTBETOB:

Howep 1 2 3 4 5 6 7 8 9
3aJaHUusA
72w,
OTBeT B b b A 27 2744 48m; 1 -
64n

Komnnexkm 3a0anuii 011 KoHmpoJibHou padomot Ne 9
Ha memy: «IIpouseoonan pynkuuu u eé npumenernue»

Oo0s13aTeIbHASA YACTh

Ilpu pewenuu 3adanuit 1-4 3anuwiume npaguIbHLII OMEEM U3 UEeMblpex
npeod10IHCeHHBIX.
1. (1 6amn) Yemy paBHa npoussoaHas GyHKIHU y=cos>x?
A) y'=-sin%; B)y'=-2sin’; B)y'=-2cos x sinx; I') y'=2cos x.
2. (1 6amnn) 1o xako#t U3 Gopmys BEIYUCIISETCS MPOU3BOAHAS TPOU3BEACHUS?
A) (utv)=u"+v’;
b) (uv)'=u'v+uv’;
uv-—uv

B)(O) =———;

v2




) (fg(x)) = (g(x))*g (x).
3. (1 6amn) Pemnre ypaBuenue f'(x)=0, ecnn f{x)=3x*> — 6x +4. Bribepure
OTBET.
A)1;b)-1;B)4;T') -4.
4. (1 6amn) Ha pucynke m3o0paxen rpaduk mpousBomHor ¢yHkmuu f(X),
onpenesnieHHo Ha uHTepBasie (—10; 8). Haiinute KoaMuecTBO TOYEK MaKCUMyMa
dbynkiun f(X) Ha oTpeske [—9;6].

A)5;b)4;B)2; 1N 3.

Ilpu evinonnenuu 3aoanuii 5-8 3anumiume x00 peuieHus u NOJAY4YeHHbL
omeem.
5. (2 Gamma) MarepuanpHas TOYKa JABMXKETCS MPSMOJMHEMHO IO 3aKOHY

x(1) = —1* +6r° —4r* + 51 5 (rae X -- pacCTOSHME OT TOYKH OTCYETa B METpax, t --
BpEMs B CEKYHJIax, UI3MEPEHHOE CHayaja ABrxeHus). Haiinure ee ckopocthb (B M/C)
B MOMECHT BPEMEHH ¢ =3 c.

6. (2 6ama) Ha pucynke uzoopaxén rpaduk ¢pynkmuu Yy = f(X) u xacarenpHas
K HEMy B TOYKe ¢ abcuuccoit Xo. Haiimute 3Hauenue npousBoaHoi Gyukiuu f(X) B
TOYKE Xo.

(x—2)(x+3)> 0
(x—8)

8. (2 6amna) Uccnenosats Gynkuumio f{x)=x3 — 3x 1 HocTpouTh €& rpadux.

7. (2 6amna) Pemute HEpaBEeHCTBO:

JIOMMOJTHUTEJbLHAA YACTh




Ilpu evinoanenuu 3adanusa 9 3anuwiume Xxo00, 000CHOBAHUE pPeuieHUA U
NOJIYYeHH LI OMeent.

9. (3 6amna) [ns mMOCTPOWKHM aHrapa BBIIEISIOT YYaCTOK 3€MJIM TUIONIAbIO
100 Mm% TlpennaraioT 4eThlpe ydacTKa pasHBIX pasMmepoB: 25x4; 20x5; 12,5x8;

10x10. Kakoit ygyacTok mogoiaET, yIUThIBas, YTO HEOOXOAMMO OYIET MOCTaBUTH
3a00p 1o nepumeTpy?

ITaJIOHBI OTBETOB:

Howmep |, 2 3 4 5 6 7 8 9
3aJaHUsA
10 B B A B 8 125 | (32 10x10
TBET y (8, +OO)

Komnnexm 3a0anuii 01sa konmponwvHhoii paoomut Ne 10
Ha memy: «Ilepeoobpaznasn pynkyuu, eé npumenenuey

Oo0s3aTebHAA YACTh

Ilpu pewenuu 3adanuit 1-4 3anuuwiume npasunbHbIl Omeem U3 uemwvlpex
nPeOI0HCEHHBIX.

1. (1 6amn) Jmsa xakod w3 QyHkumi (ynkmus F(x)=x3-3x’+1 ssusercs
nepBooOpa3zHoi?

A) f(x)=3(x?-2); B) f(x)=3x(x2-2); B) f(x)=3x2-6x+1; I) f(x)=3x2-6x.
2. (1 6amn) Jlana gynxnus f(x)= 3x*+1. Uemy pasna F(1)
A)2:B)4;B)6:T) 1=,
3. (1 6amn) O6mKi BUI BCeX MEPBOOOOPA3HBIX I f(Xx)=SINX?
A) F(x)=cosx+C; b) F(x)=-cosx+C; B) F(x)=tgx+C; I') F(x)=-tgx+C.
4. (1 6awr) Berauciure onpeneneHHbIii nHTErpan | 12 xdx.
A)-1;b)1;B)-1,5;T) 1,5.

Ilpu evinonnenuu 3adanuii 5-8 3anumume x00 pewieHus u NOJAYYEHHbLU
omeem.

5. (2 Gamma) Senserca mu F(x)=x3-3x+I mepBoobpasHOi M1 (QyHKIUM
f(x)=3(x?-1)?

6. (2 6ama) 3anaiite nepsoodpasnyto F(x) ansa GyHkuuu f{x)=3x%-2x, ecnu
U3BECTHBI KoopauHathl Touku M (1, 4) rpaduka F(x).

7. (2 6amna) Ha pucynke uzobpaxen rpaduk pynkiun y=f(X), onpenenéunoi
Ha uHTepBasie (—3; 11). Haitnute nanmeHnbIee 3HaueHue Gpyukuuu f(X) Ha oTpeske

[2:9,5].




N

N \]
\\VZEAVA ]

8. (2 Oamna) Ha pucynke m3o0Opaxken rpaduk Hekoropoit ¢ynkiuu y=f(X).
[10/1b3ysiCh PUCYHKOM, BBIYMCIIUTE ONpPE/IEIEHHBINA HHTErpa | 15 f(x)dx.

YA

4 y=f(x)

i ——————

=Y

JIOMMOJTHUTEJbLHAA YACTh

Ilpu evinoanenuu 3adanusa 9 3anuwiume xo00, 000CHOGAHUE peuwieHUn U
NnOJIyYeHHbLI OmeEem.

9. (3 Oamra) BeruucauTe IIOHAAL KIYMOBI, TMEPUMETP KOTOPOI
OTpaHUYMBAIOT JUHUU y=(0, Y=x, Yy=-2x+6. Pemuth nBymsa criocobamu. Crnenatb
YEPTEXK.

ITAJIOHBI OTBETOB:

Howmep 2 5 6 7 8 9
3a1aHUA
OTtBer r A b T na X3-x2+4 -3 12 3

Komnnexkm 3a0anuii 013 konmpoivnoii pabomot Ne 11
Ha memy: «InemeHmbl meopuu 6epoOAmMHOCH el MamemamuiecKkol
CMamucmuKuy

Qo0s3aTebHAA YACTh

Ilpu pewenuu 3adanuii 1-4 3anumwiume npagunbHvlil OMEem U3 uemoipex
npeoJ10IHCeHHbIX.
1. (1 6ann) KomOuHaTopuka — 3TO pa3fesl MaTeMAaTHKH, OTBEYAIOIIMN Ha
BOIPOCHI CKOJIBKUMHU CITOCOOaMH MOYXHO BBIOPATh DJIEMEHTHI ...
A) 3aJJaHHOTO KOHEYHOT'O MHOKECTBA;
b) 6eckoHeyHOro MHOKECTBA;
B) mo6oro MHOXKECTBA;




I') uppanmoHanbHBIX YUCEN.
2. (1 6amn) CoenuHeHUs U3 N IEMEHTOB, OTIMYAIOIIUECS APYT OT JApyra
TOJILKO TIOPSZIKOM PACIIONIOKEHUS B HUX JIEMEHTOB, Ha3bIBAIOTCS:
A) mepecTaHOBKaMH;
b) couetanusmu;
B) pa3zmemenusimu;
I') xomOuHanMsIMU.
3. (1 6amr) Yucnmo BceX BO3MOKHBIX Pa3MEIICHUN BRIYUCISIETCS TI0 (hopmyre:
MA'=n(n—m);B) A} =n(n—1)..(n—m+ 1);
B) AT = n ;1) Al = n(n +m)

(n-m)?’

4. (1 6amn) ['pynnupoBka — 370...

A) ynopsijoueHue eMHUI] COBOKYITHOCTH 10 MPU3HAKY;

b) pazOuenue equHUI] COBOKYITHOCTH Ha TPYMIIBI [0 MPU3HAKY;
B) 0606m1enne enMHUYHBIX (PAKTOB;

I') 060011eHNE €TMHUYHBIX TPU3HAKOB.

Ilpu evinonnenuu 3adanuit 5-8 3anumume x00 pewieHus u NOJIY4YEHHbLI
omeem.

5. (2 6amma) B cpegnem u3z 2000 HacocoB, MOCTYMUBIIUX B MPOJAXy, 6
noarekaroT. Haiinure BeposITHOCTh TOTO, YTO OJIMH CIIy4ailHO BBIOpAaHHBIN JIJIst
KOHTPOJISI HACOC HE MOATeKaeT?

6. (2 6amma) CpaBHUTh BCXOXKECTh CEMSH JIIOOBIX TPEeX BHJIOB OJIHOJETHUX
IBETOB 3a mocnennue 3 roga. CocTaBUTh AUarpaMmy IO HaWJICHHBIM JaHHBIM.
Cnenatb BbIBOJBI.

7. (2 6anna) CTpouTento NpeioKUIN BBIMOCTUTh TPUBOK3AJIBHYIO MJI0IIA/Tb,
ucrob3yst 3 Buma Opycuarku. CKONBKO Pa3IUYHBIX BAPUAHTOB €CTh y CTPOMTEIIS,
€CJIM €CTh BBIOOD U3 5 BUIOB OpycUaTKu?

8.(2 Oamma) CKOJBKUMH CIOCOOAMH MOXKHO pPa3MecTUTh 4 PpydHBIX
WHCTPYMEHTA B OJUH ps?

JIOMOJTHUTEJILHAS YACThH

Ilpu evinonnenuu 3adanua 9 3anuwiume x00, 000CHO6aAHUE peUleHUs U
nOYYeHHbLI Omeem.

9. (3 Oamma) YtoObl MNOCTYNUTh B MHCTUTYT Ha CHEIHAIBHOCTD
«CTpOUTENBCTBO KEJE3HBIX JOPOr, MyTh U IYTEBOE XO3AWCTBO», AOUTYpPUEHT
noibkeH HaOpaTh Ha EI'D He mernee 70 6a/ioB 1o KaXI0My U3 TPEX MPEAMETOB—
MaTeMaTHKa, PYCCKUU SI3bIK W (Qu3uka. UTOOBI MOCTYNMUTh HA CHEIHMATHLHOCTDH
«Opranu3zaiys NepeBO30K M YyMpaBJeHUE Ha TpaHCHIOpTEe (MO BHUAaM)», HYXKHO
HaOpath He MeHee 70 OayuiOB MO KaXIOMY M3 TPEX MPEIMETOB -- MaTEMaTHKA,



PYCCKHMIA A3BIK U HH(OPMATHKA.

BepositHoCTh TOr0, yTOo aOuUTypueHT X. mojiyduT He MeHee 70 OaioB IO
maTemaTuke, paBHa 0,6, mo pycckomy s3biky -- 0,8, mo ¢usuke -- 0,7 u mo
uHdopmaruke -- 0,5.

Haiinute BeposATHOCTH TOTO, 4TO X. CMOXET MOCTYIUThH XOTS OBl HA OJIHY U3
JBYX YIIOMSHYTBIX CIIELIUAIIBHOCTEMN.

ITaJIOHBI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3aJaHUsA
OrBer A A B A 0,997 ; 10 24 | 0,408

Komnnexm 3a0anuii 011 KoHmpoavHoii padomur Ne 12
Ha memy: « YpasHenusa u HepageHcmea)

Oo0s13aTeIbHAS YACTh

Ilpu pewenuu 3adanuit 1-4 3anuwiume npaguIbHLII OMEEM U3 UEeMblpex
NPeoI0IHCEHHBIX:

1. (1 6amn) Kakoe u3 uucen sBisieTcsi KopHeM ypaBHeHus 10gx(x+1)=1

A)-1;b)2;B) 1;I)0.
2. (1 6ann) Kakue u3 ypaBHEeHU UMEIOT 00JI€€ OJTHOTO KOPHSI?
A) x?-6x+5=0; B) 3*?=9; B) (x-4)(x+3)(x-8)=0; I') 2x-7=0.
3. (1 6am1) OnpenenuTe BUA ypaBHeHHs vV —32 —X=2.
A) nuneitoe; b) kBaapatnoe; B) uppammonanshoe; ') pannonansHoe.

4. (1 6amur) OnpenennTe HauMEHbBLIEE 1EJI0E PEIIEHNE HepaBeHCTBa 5*2<1?
A)-3;b)0;B)3;T) -4.

Ilpu evinonnenuu 3aoanuii 5-8 3anumiume x00 pewieHus u NOJIYYEeHHbLLI
omeem.

5. (2 6anna) Haligute KOpeHb ypaBHEHUS |x-3 | =2

x—y=28,
6. (2 6amna) Pemmre cucreMy ypaBHEHHI {zx .16,
2x — Sx
< x.

7. (2 6anna) Pemmre HepaBeHCTBO 3
8. (2 6anmna) Pemute ypaBHeHue (2x — 3)V3x? — 5x — 2=0

JIOMMOJTHUTEJIbLHAA YACTh

IIpu eéblnoniHeHuu 3adanua 9 zanuuwiume xod, 000CHOBaHUeE peuwienusn u
nOlelleHHblﬁ omeem.




2sin’ x — v/3cos (g —x)

9. (3 6aynna) Pemure ypaBHeHUE =0 Ykaxure KOpHU

3z,

3.
3TOr0 YpaBHEHUS, IPUHAMJICKANIUE OTPEKY { 2 ”]

ITAJOHBI OTBETOB:

Homep |\ | » | 3| 4 | 5| & 7 8 9
3aJaHUsA
Omer | B [AB| B | A |1,5|(10;2) | (o 0]U[2:3) |-1;6| 2250 Foan

Komnnexm 3a0anuii 011 KoHmpoavHoii padomut Ne 13
Ha memy: «Mnoicecmea, zpaghovt u ux npumeHenue»

Oo0s3aTebHAA YACTH

Ilpu pewenuu 3adanuit 1-4 3anuwiume npasunbHBLL OMEEM U3 Yemovipex
nPeO10IHCEHHBIX.
1. (1 6ann) Kakas oneparust n3o0paxkeHa Ha kpyrax Jitniepa?

| D

A)E=A4uB; B) E= AnB; B)E= A\ 58, T) E=A-B.
2. (1 6amn) Kakoi rpad npeacrtasieH?

A

A) nonnbiii; b) Henonueli; B) IEPEBO; ') HyneBoil.
3. (1 6amn) ITarepo pabounx BCTPETUIUCH MTPH BBICAJIKE IBETOB B KITyMOBI.
CKOJIbKO BCEro ObLIO CACITAHO PYKOTIOXKATHI
A)10;Bb) 11;B)5;IN) 6.
4. (1 6amn)Onpenenure cTeneHb BEpIIMHBI B:

A

A)8:B)11;B)3;T)5.

Ilpu evinonnenuu 3adanuii 5-8 3anumume x00 pewieHus u NOJAYYEHHbLU
omeem.




5. (2 6amna) Jlaner qBa MHOXKecTBa A={2, 4, 6, 8, 10, 12}, B={3, 6, 9, 12}.
3anummre U n300pazute rpaduueck HOBO€ MHOXKECTBO E: a)E= AUB; 0)E=AnB

6. (2 6anma) KonuHbl Apy3bsi 3aHUMAIOTCS KaKUM-HUOYIb BUIOM criopTa. 14
U3 HUX yBiekatorcs pyroonom, a 10 -- 6acker6osiom. U TONbKO 1BOE yBIIEKAIOTCS
Y TEM U IpyruM BuaoM criopta. Ckoiibko npy3eit y Tonn?

7. (2 6anna) Ha pucyHke -- cxema J0pOT, CBS3BIBAIOIINX TOPOJCKUE APKH A,
b, B, I, I, E. Ilo kaxngol na0pore MOXHO JBUTaTbCs TOJBKO B OJHOM
HaIlpaBJICHUM, YKAa3aHHOM CTPEJIKOM. CKOJIBKO CYIIECTBYET Pa3JIMYHBIX IMyTEH W3

<\<\
AN

8. (2 6amma) MoxHO 1M HapUCOBaTh M300PAKEHHBIM HA PUCYHKE Tpad He
OTpBIBasi KapaHJaml OT OyMaru ¥ MpoBOs Kax10€ pedpo pOBHO OJIMH pa3?

napka A B napk E?

JIOMOJTHUTEJILHAS YACThH

Ilpu evinonnenuu 3adanusa 9 3anuwume x00, 000cHO8aHUE PeUIeHUA U
HOJIYYEeHHbLIL Omeem.

9. (3 6amna) IlepByro WM BTOPYIO KOHTPOJBHBIE PabOTHI MO MAaTeMaTHKE
yCIEUHO Hanucanu 33 CTylIeHTa, IEPBYIO WM TPEThIO — 31 CTyAEHT, BTOPYIO WIIH
TpeTht0o — 32 cryneHTa. He MeHee ABYX KOHTPOJIbHBIX PAaOOT BbImoJHUIU 20
cTyeHTOB. CKOJIbKO CTYJACHTOB YCIEIIHO PEIIMIM TOJIbKO OJIHY KOHTPOJIbHYIO
paboty?

ITAJIOHBI OTBETOB:

Howep 1 2 3 4 5 6 7 8 9
3a1aHUA
OTtBer B b 10 T - 22 8 HET 18

Kpumepuu oyenxu:




3anaHusi KOHTPOJBHBIX PabOT YaCTUYHO B3SATHI U3 OTKpbITOro 6anka EI'D u
BIIP o maremaruke.

Ha BblIosIHEHHWE KOHTPOJBHOM pabOTBl MO MaTeMmaTuke jJaercs |
aKaJIeMU4YeCKUi Jac (45 MUHYT).

KoHTponbeHasg paboTta cocTouT ux 2-x yactei. B nmepBoil yacTu npezaraercs
BBITIOJHUTD 4 337jaHUsI -- BRIOPATh MPaBUIIbHBIN OTBET U3 YETHIPEX MPE/I0KECHHBIX.
Bo BTOpOi1 yacTu mpenaraeTcs BBIMOIHUTD 6 3a/1aHui -- OPOPMHUTH X011 PEIICHUS
Y 3aIIMCaTh MTOJTYYECHHBIA OTBET.

3a npaBUIIBLHOE BBINIOJHEHHUE JIFOOOTO 3aJaHusl IEPBOW YaCTH OOyYaroUIuiics
nosyyaeT oauH Oamna. IIpaBuwibHOE BBINOJHEHHE 3aJaHU BTOPOM YacTU
olieHuBaeTcs 2 6anmamu uin 1 6ajijioM 3a YaCTUYHOE pEIlICHUE.

bayutel, mosry4eHHBIE 3a BCE BBIIIOJIHEHHBIE 3aJaHUsI, CYMMUPYIOTCS.

IlIkana nepesooda 6an106 6 ommemKu no NAMUOANTLHOU CUCHEME

Ommemka Yucno oannos,
Heo0Xx00umoe 015 noJIy4eHUs OMMEmMKU
«3» (y008.) 8-10
«4» (xopowo) 11-13
«5» (omauyuno) 14-16




Tecmosvie 3a0anus

Pasznen 8. [IpousBoanasi pyHKIUM, ee IPUMEHEHHUE
Tema 8.10 Pemenue 3anau. [lpousBoanas pyHKINM, €€ MPUMEHEHNE

1 sapuanm

1. O6nacTbio onpeneneHus: GyHKIIMA Ha3bIBACTCS

3. YrioBoili ko3¢ duUIMEeHT KacaTeabHOW K rpaduky (yHKIUU
TOYKE Xo—=3 paBeH:

1) 20 2) 15 3)-10
4, ®ynxuus y = f(x) 3amana ceoum rpaduxom
TP
C |
|

- fifrt ]

31 -

= 1\ ¥ i 1

N
Ykaxure:

a) O6nacth onpeneneHus: GyHKIUU:

0) Ilpu kakux 3HAYEHUSX X:
y=f'(x)<0mpu xe

f'(x)>0 npu Xe
B) HauGomnbiee 3Hauenne GyHkuuu: Y= pu X=

r) Haumensiiee 3HaueHne GyHKIuu: y= npu X=

f(x)=8x-3x> B

4) -15



1) Haitti axcTpemMyMbl hyHKITHH:
( , ) —Mmax ( ; ) —min

5. Teno pBwxkeTcs MO NPSAMOM TaK, YTO PACCTOSHUE S OT HAYAJIBHOM TOYKHU
U3MEHSCTCSA 10 3aKoHy:S =3t+t*(m) Haiimure ckopocTh Tenma uepe3 3¢ mocie
Hayajia IBUKEHUA

1) 402 2) 9 3) 162 4) 102
C C C C

6. [IpousBoaHas PyHKIIUHU: f(x): In5x paBHa:

1

5
1)X

4
2> 3) 4) 5x

2 sapuaum

1. ®yHKIMA Ha3bIBAE€TCS BO3PACTAOIIEN HA HEKOTOPOM MHTEPBAJIE,

..........................................................................................

.....................

2. @U3NYECKUN CMBICI IPOU3BOJIHON NEPBOTO MOPSIKA -

3. YroBoii ko3pdunueHT KacateabHONM K rpaduky QyHkiunm f(x)=2x-8x* B
To4Ke Xo=1 paBeH:

1) -16 2) -14 3) -8 4) -6
4. @yHkuus y = f(x) 3aJlaHa CBOUM I'papuKoM
e o Li t =T [ T
maERgNNLEE R
& LA L
- ]
f
]
mE i
! !
i B0 I 0 el
N
Ykaxure:

a) O6nacts onpeneneHus: GyHKIUU:

0) Ilpu KakuX 3HAYEHUSIX X:



y=f'(x)<0mnpu Xe
f'(x)>0 npu Xe
B) HanbomrwIiee 3HaueHue QyHKIuu: Y= IpU X=
r) Haumenbimiee 3HaueHne GyHKIUM: Y= npu  X=
1) Haitti akcTpeMyMbl yHKITHH:
( , ) —max ( ; ) —min
5. Teno pBwxkeTcs MO NPSAMOM TaK, YTO PACCTOSHUE S OT HAYAJIBHOM TOYKHU

1, o
U3MEHSIETCSl MO0 3aKOHY: S =5t—5t () Haiinure cxopocTh Tena uepe3 4c mocie

Haydajia IBUXKXCHU
1) s 2) 42 3) 2 4) 12
C C C C

6. IlpousBonas pyukiuu: f(x)=1*+2 pasHa:

1) 61* 2) 1®+1 3) 31> 4) 1>

3 sapuanm

1. ®ynkuus y=f(x) HaspiBaeTcs yObIBaloiell Ha HEKOTOPOM MHTEpBAle,

2. 'eomeTpuyeCKuid CMBIC IPOU3BOIHOM -

3. YrioBoii K03 (hUIUEHT KacaTeabHON K rpaduky GyHkimu f(x)=3x—-7x* B
TOYKE Xo= -1 paBeH:

1) 4 2) -4 3) -10 4) -11

4. ®yuxuus y = f(x) 3amana ceouM rpadguxom

P

A N

h




VYkaxure:
a) O6nacTe onpenencHus GyHKIIUN:
0) Ilpu KakuX 3HAYEHUSX X:
y=f'(x)<0mpu Xe
f'(x)>0 npu Xe
B) Haunbounbiiee 3naueHrne QyHKIUU: Y= pUX=
r) Haumensiee 3Hauenne QyHkuu: y= npu X=
1) Haiitu skcTpemMyMbl QyHKIIMH:
( ; ) —max ( ; ) —min
5. Tenmo nBwxercs MO TPSIMOM TakK, YTO PACCTOSHUE S OT HAYaIbHOM TOYKHU

1 .
W3MEHSETCS 0 3aKOHY: S ZEtZ +3t+4 (m) Haiinure CKOpOCTh Tella yepe3 2¢ mocie

HaYasa JABMKEHHS
1) 52 2) 62 3) 3 4) g
C C C C

6. IlponsBoanas GpyHKImH: f(X)=4+/x —15 paBHa:

1) 2) 3) 4) Jx

4 2 1
Vx Vx Vx

4 sapuanm

1. DxcTpeMmyMOM (PYHKIIMU Ha3bIBAaETCA

2. ®usndeckuit cmpica mpousBoaHoi Il mopsiaka —

3. VrioBoii ko3 puIMeHT KacaTeabHol K rpaduky QyHKIMU f(X)=6x—4x* B
TOYKE Xp=2 paBEH:

1) -2 2) -4 3) -10 4) -16

4. ®yuxuus y = f(x) 3amana ceoum rpadguxom



Ykaxure:

a) O6snacTh onpeneneHus: GyHKIUU:

0) IIpu KakuxX 3HAYEHUSX X:

y=f'(x)<0mpu xe

f'(x)>0 npu Xe

B) Haubosnbee 3Hauenue GpyHkuuu: Y= pu X=
r) Haumensiiee 3HaueHne QyHkuu: y= npu X=
1) Haittu sxcTpeMyMbl GyHKIIUU:

( ; ) —max ( ; ) — min

5. Temo nBwxkeTcs MO TPSAMOM Tak, YTO PACCTOSHUE S OT HAYAIBLHON TOYKH
U3MCHSETCSA MO 3aKOHY:S =t°-3t+4 () Haiinure ckopocTh Tena depes 3crocie
Hayajia JBUKCHHUS

1) 242 2) 30 3) 262 4) 282
C C C C

6. Ipoussoanas Gpynkuuu: f(x)=2x+8 pasHa:

1) cos4x 2) 2c0s2x 3) 4cosx 4) —cos2x

Kpumepuu oyenxu:

— OLIEHKa «OTJIMYHOY» BBICTABIIIETCS CTYACHTY IpH BbinojgHeHuu 90-100% 3amanmii;
— OIIEHKA «X0pou1o» — npu BeinonHeHuu 70-89% 3ananuii;

— OILICHKA «yJAOBJIETBOPUTEIHLHO» — IIPH BbINOJHEHUU 50-69% 3anannii;

— OILICHKA «HEYJIOBJIETBOPUTEIbHO» — MeHee 50% 3amanui.



3aoanus 011 camocmoamenabHou pabomul

Pa3znean 1. IloBTOpeHHE Kypca MATEeMATHKHA OCHOBHOM IIKOJIbI
Tema 1.1 Yucna u apudmMernyeckue omnepanuu HaJg HUMH. Beipaxenus u

npeoOpa3zoBaHus

Camocmoamenvhaa paboma no meme:
«/leiicmeumenvuule yucaa u oelucmeus Ha0 HUMUY

1 sapuanm

1. Halinute 3HaYeHNE BBIPAXKEHUS:

(152§ —148§) -0,3
4 8
0,2
2. Hanigure X U3 NpONOPLIMH:
@-3521-1Y)+016 3%2-3.1
7 5 __ 7 14 6
X 123 _ g%
84 60
3. Halinure uncno, eciiu 40% ero paBusl 12.
4. Haiinute 4% ot 75.
2 sapuaum
1. Halinute 3Ha4eHNE BBIPAKEHUS:
172§ —1701 + 3i
6 3 12
0,8-0,25
2. Haiigure X U3 NpONOPLMH:
28 17
0125x gz ) 0
(E B ﬁ) -81 0,675-2,4-0,02
24 40" 16

3. Haiingute uucio, ecnu 15% ero paBusl 135.



4. Hangure 15% ot 84.
Paznen 1. [IoBTOpeHHEe Kypca MATEeMATHKH OCHOBHOM IIKOJIbI

Tema 1.4 ToxkngecTBa W TOXIECTBEHHbIE MIpeoOpa3oBaHusA. Y paBHEHUS,
HEPABEHCTBA U UX CUTEMBbI

Camocmosamenvnan paboma Ha memy:
«Pewenue ypagnenuii u HepagenHcme ¢ 0OHOI NEPEeMEHHOI)

1 sapuanm

1. Pemure ypaBHEeHne:
1) 3(x-2)-5=4—-(5x-1);
)3x+1:2_4U—3%
5 15
6X—x"—6 2x-3
— —1-
3) x-1 x-1
4) |2x=3 =5
2. Peminre HepaBEHCTBO:
1) 5X—2 3-X ~1
3 2
gy X=Dx=2) .
X—3
3) x* +5x+4>0,

2 sapuaum

1. Pemute ypaBHEHUE:
1) 7-2(3-x) =4(x-1) +5;
2) 1- x—-3 _ X_3(5—2x) ;
2 7
3 2x+1+ 4x 5.
) X  2x+1
4) [4-3x =2
2. Pemnte HEpaBEHCTBO:
23X

1) 3+ <2X:

X—2 _
2 x=3x-5
3) X’ -5x-6>0.



Pa3znen 3. CrenmeHu m kopHH. CreneHHasi, Moka3aTeIbHAsi M Jorapupmuyeckue
(yHxuum

Tema 3.2 IIpeobpazoBaHue BeIpaXXEHUN C KOPHSAMU N-0i1 CTETIEHU

Camocmoamenvnasn pa60ma no meme: «I(openb, ceolicmea KOpHA»

Bapuanr 1

1. Haittu 3Hauenue BBIp&)KCHI/ISI'
1 1

a) 4/64 +3/-125; 6) 4/(-3 +3s 13)96 9.9°

Lyos. %_ 81 —3
r) (62) ) ( . 625)

5 3
2. Vupocrute: a) x**x2 6) x4, B) (x12)% 1) ()7 : ()
1 1

0,2

X2y
1,2 02’6) 1 yl
a*“+a” = =
X4 +y4

3. Cokpatuth JIpoOb: a)

4. YOpoCTUTh BbIpaXKECHUE:
1 1 1 1 1

1
a) (x® —2y*)? +(3x5 +2y4)(x® —5y4)

x—1 ' X3 1

2 sapuaum

1. Haittu 3HaueHue BI)Ipa)KeHI/ISI'
1 1

a) 64 +3/-27, 6) §/(-2 +34 B) 43 :4.45

r) (2 )05 )( )4 ( )5
2. Yopoctuts: a) x°¢-x** 0) ¥x’ :4x® B) (xg)% ) (x18)4: (x03)

15 0,5 3 3
-m™ X3 —y
0,5 ' 6) 1 1
m s _ys
X —

3. Cokpatuth JIpoOb: a) m

4. YOpoCcTUTh BbIpaXKEHUE:
1 1 1 1

a) (a* +3b*)(a* —3b*)
1 1 1 1 1 1 1 1 1

1
G) (3x* —y®)? +(x* +4y®)(x* —2y®) =10x? —4x®y* 7y’

Tema 3.4 Penienvie uppaiiioHaJIbHBIX YPAaBHEHUN U HEPABEHCTB

Camocmosamenvuasa paooma no meme: «MUppayuonanvnsie ypasnenusn,



1 sapuanm

Pemnre ypaBHeHue:

1) Vx+1=3;
2) Vx+3=+/5-x;

3) VX® +2x+10 =2x-1;
4) J15+ X +/3+x =6;
5) V1-2X =13+ X =/X+4;

6) \/4x+2\/3x2 +4 =X+2.

2 sapuanum

Pemnre ypaBHeHue:
1) Vx2-5=2:
2) Vx+4=+/2x-1;
3) V2X+3 =-3-2X;
4) \3-2x —+1-x =1;
5) V7x+1-+/6—x =15+ 2x

6) 9—+/36x2 —5x* =3—x

Tema 3.10 CgoiicTBa jorapudmon
Camocmoamenvnaa paboma no meme: «Jlocapugpm. Ceoiicmea nozapupmos

1 sapuanm

1. Borunenute: a) log  25V5 ; 6)4°°%%; B)log, log, 64; T) 4% *%=?,

2. Hantu X, ecim U3BECTHO, YTO log,, x =4log,,3— % log,,27 -2log,,6.

3. Berunciuts: a) 3log, 3-log, 27 : 6)M_
log,3+log,9 lg7-lgl4
2 sapuanm

1. Beranciure: a) log ; 4v/2; 6) 25°%*; B)log, log,81; T)3°%*"%®,

2. Haiitu X, eciii M3BECTHO, 4YTO log,, x = 2log,,6—0,5l0g,,100+ 3Iogoyl‘°{/ﬁ .

1
log,45+1log, =
94 g43_ 6) log.2—log 4

3. Boruucnuts: a) ; .
log,75+1log, 3 log 16 —log. 0,5




Tema 3.12 Jlorapudmudeckie ypaBHEHUSI 1 HEPABEHCTBA

Camocmosamenvnan paooma no meme: «Pewwenue nokazamenvnoix u
J02apugmuuecKux ypasHeHuil u HepageHcmae)

1 sapuanm
1. Pemure ypaBHEHUE:
1) 5% = 125;
2) X+ 2x3 =Q;
3)3% - 4.3*43=0;
4)128 - 161 =832,
5) log,(2x+1) =2;;
6) log, x+log,(x+2)=3;;
7) lg? x-3lgx+2=0.
2. Pemnte HEpaBEHCTBO:
1) 9-3%-1 + 3%< 36;
2).log,(2x+1) > log, (4 —X).

2 sapuaum
1. Pemure ypaBHEHHE:
1) 2¥ =32,
2) X+ 33 =4,
3)5%-6-5+5=0;
4) 243 - 8132 = 27%*3
5) log, (3x-5)=-1,

2
6) log, x+log,(x—3) =2;
7) lg* x-2lgx-3=0.
2. Pente HEpaBEHCTBO:

1) 10 - 5¢ 1+ 5%+« 7



2) log;(5x—-1) > log ;(2 - 3x)..
Pasznen 4. OcHoBbI TpUroHOMeTpHUH. TPpUrOHOMETPpHYECKHE PYHKIIUH
Tema 4.1 TpuroHomerpudeckrie (PYHKIIMM MPOU3BOJIBHOTO yriia, uncia. Paguannas u

rpaaycHasi Mepa yria

Camocmosamenvhnasn paﬁoma no meme:
«Tpuzonomempultecxue ¢ym<uuu Huciloeo02o apzymenma))

1 sapuanm

1. BelpasuTe B pafiuaHHOlN Mepe BeanuuHsl yrios 64% 160°,

o 3z 3
2. Bripasure B rpajycHOI Mepe BEIMYUHBI YTIIOB = 1Z7z :

3. VkaxkuTe 3HaK 4Kcia: a)sin %ﬂtgg ; 0)sin3-cos4.

4. JlaHo: sina = —g, 180° < o < 270° . Haiimure cosa U Ctga.

2 sapuaum

[—

. Berpasute B paguanHoii Mepe Benuuussl yriaos 56°; 170°,
. or .1
2. Bripasure B rpasycHOI Mepe BEIMYUHBI YTIIOB 5 Zgﬁ :

3. YkaxxuTe 3HaK 4uClia: a) cos%ﬂtg% ; 0)sin4-cos5.

4. JlaHo: cosa = —%, 90° < @ <180°. Haiimure sin o ¥ tge .

Tema 4.3 IIpeobpazoBaHusi TPUTOHOMETPUIECKUX BBHIPAKEHUI

Camocmoamenvhana paboma no meme:
«Ilpeoobpazosanue mpucoHomempuuecKux eblpartceHuin)
1 sapuanm

1. Berunciuts: a) cos 780°;
0) sinl‘o’—”;
6

sin 75° + sin 45°
sin 285°




2. YupocTtuTh Beipakenue: a) ¢0S (oo — ) — cos (o + B);

0) sin 915°cosp — sin Bsin 645°;

B) %sin (540° + B) sin (B + 810°):

) sin(—a) + cos(z + )

1+2 cos(z - aj cos(—a)

) 1-cos2a .
sin 2«

cosa  l+sina

3. JlokazaTh TOXKIECTBO: a) = :
1-sih o Cosa

6 1—2co0s?

- =ig o—-cCtg .
SN ¢ COS &

2 sapuanum

1. Beruucnuts: a) sin 780°;

0) cosl‘%”;

sin 70° +sin 20° .
c0s205° '

B)

2. YupocTtuTh Beipakenue: a) Sin (o + B) + sin (o — B);

©) sin 605°cosp + sin Psin 835°;

B) %sin (405° + B) cos (B + 765°);

sin (3” + aj +sin( 27 + a)
) 2 .

2c08(— a )sin( —ar) +1

sin 2«
1+cos2a

1)

sina_1+cosa ,

3. loka3atb TOXIECTBO: a) =
1-cosa sin o

0) (tga + ctga)(1 — cos 4a) = 4 sin 2a.



Tema 4.4 Oynkuuu, ux cBoiictBa. CiocoObl 3a1aHus QyHKIUN
Camocmoamenvnan paboma no meme:. « ynkyuu, zpaguxu, ceoiicmea
1 sapuanm

1. st kaxaon GyHKIHH, 3a1aHHON (DOPMYITOH, YKaKUATE TpaduK.

Dy=x-1 2)y=—x+1 dy=x-1

a) 6) B)
2. Ha pucynke n3obpaxen rpagux Gpynkuuu y = x> + x — 6. Mcnonb3ys rpadux,
pelmTe HepaBeHCTBo X2 + x — 6 < 0.

\ 1

2 sapuaum
1. st kaxaon GyHKIMY, 3a1aHHON (HOPMYJITOH, YKaKUTE TpaduK.

)y=x-2 2)y=-x*+2 3)y=x*>-2

a) | 6) B)

2. Ha pucynke nzo0paxen rpapux QyHkuuu y = x? + x — 6. Mcnons3ys rpaduk,

.

pelmTe HepaBeHcTBo x2 —x — 6 > 0,

\

t
<




Tema 4.6 IIpeobpazoBanue rpapuKOB TPUTOHOMETPHUECKUX (DYHKITUH
Camocmosmenvnas paboma no meme: « Tpuzonomempuueckue gpynkyuuy
1 sapuanm
1. Haiitu oGaacTh 3HaYeHUS PYHKIIUN:
a)y=1+sinX;6) Yy=2C0SX;B) y=-3c0SX+Sin X.

2. BBISICHUTB Y€THOCTD WM HEYETHOCTh (DYHKITHH:
X .
a)y:2ﬁn®g6)y:quE;B)yzﬂnx+x.
3. [loctpouts rpaduk QPyHKIINH:
a) y=sinx—1; 0) y=2c0SX+3.

4. TToctpouts rpaduk QyHKIUU: Yy = —-3cos(X — %) +2.

2 sapuaum
1. Haiitu 06acTh 3HaUeHUS (QYHKIUU:

. X
a) y = 3cos2x; 0) y=—XS|nE;B) y = 3sin XCOS X .

2. BBISCHUTH YETHOCTh MJIM HEUETHOCTD (DYHKITUU:
a)y =3sin x; 6) Yy =2C0SX+3;B) Yy=COSX+X.
3.ToctpouTts rpaduk GyHKIIUU:

a)y=1+sinx; 0) y=3cosx—4.

4. Iloctpouts rpapuk QyHKIUU: y = 2sin( X + %) -3.

Tema 4.9 TpuroHomeTprdeckue ypaBHEHUS
Tema 4.10 TpuroHomeTpryeckiie HEpaBEHCTBA

Camocmoamenvhasn paboma no meme:
«Pewenue mpuzonomempuueckux ypasHeHuin)
1 sapuanm

Pemure ypaBHeHue:

1. sin x:l;
2



2. 2003§+1:0;

3. 3sin?=5sin x—2=0;

4. 6sin®X—cosXx+6=0;
5”.3sin 2 X +sin XCOS X = 2€0s? X; ;
6. 2c0s3x = 3siN X +COSX;

77.sin 2X + cos 2x = 2tgx +1.

2 sapuanum

Pemure ypaBHeHUE:
1. cosx = —2;
2

2. 2sin 2x+1=0;

3. 6cos’+cosx—1=0;

4, 8cos®’ x—12sin x+7=0;
5”.2sin 2 x —5sin xcos X +3c0s? X; ;
6. cos3X —COs 2X = sin 3X;

7. sin 2x —cos 2x = tgx.

Pa3nen 5 [IpsiMble U II0CKOCTH B NPOCTPAHCTBE
Tema 5.5 [Ipsmbie U MIIOCKOCTH B IPAKTUUECKUX 3a1a4ax

Camocmosamenvnasn paﬁoma no meme: «Ckpemueammuem npambuie)

1 6apuanm

Haiitu yron Mexy nraroHaJIisiMH JIByX CMEXHBIX TpaHEl €IMHUYHOTO Ky0a.

2 sapuaum
B enunnunom xkyoe ABCDA1B1CiDinalinute yron Mexnay npsMbiMu ABi u
BCi.

Pa3nen 6. KoopauHaThl 1 BeKTOPbI



Tema 6.1 Bextopsl. [lexapToBbl KOOpAMHATHI B mpocTpaHcTBe. [Ipocteiimme

3aJ1a4M B KOOpJHUHATax

Camocmoamenvnan paooma no meme: «Koopounamul 6exmopa

1 sapuanm
1. Haittu koopamuarsi Bextopa d+b , ecmn d@ {3-4}; b {L5}.
=36} b 4-3}.
—3;2}.

o
Q!
o

2. Haiitu koopauHaTel Bektopa d—b , ecin

———

3. Haittu xoopauHaThl BekTopa —3d , eciu d

4. HaiiTi KoOpAMHATHI BekTopa V =2 —3 b ,ecn d {4;1}; b {];—2}.

2 sapuaum
1. HaiiTu KOOpIMHATHI BEKTOPA a+b ecn d { }, b {5,3}
2. HaiiTit koopiHaTs! BekTopa d—b , ecru d =5 } b 12,;—4).

3. HaiiTi KoopuHATHI BeKTOpa 2d , ecln d {3;—2}.

4. Haiitn KoopauHATHI BekTOpa V =34d —2b, ecmn d@ =71 b 1,74,

Pasnen 7. MHOIOIpaHHUKM U TeJ1a BPallleHUsl
Tema 7.13 [lonsitue 06 06bEéMe Tena. OObEMBI MHOTOTPAHHUKOB U TEJ BPAIICHHUS
Camocmoamenvnan pabooma no meme: «Tena epawienusny
1 sapuanm
1. O6pa3yromias koHyca paBHa 18 cMm. Yron mexay oOpasyroieid 1 MmIOCKOCThIO
ocroanus 60 ° . HaifTi BBICOTY M IIIOIAIh OCHOBAHHS KOHYCA.
2. Ilap, paguyc kOTOpOro paBeH 6 cM, mepecedyeH MIOCKOCThio. PaccrosiHue ot
LEHTpa 1mapa a0 3Toi miockoctu 4 cm. Halitu mmomaas ceyeHusl.
3. BHyTpu mmimHapa ¢ paanycoM OCHOBaHUS 4 M U BBICOTOM 6 IM pacIojioXeH
OTPE30K TakK, YTO €ro KOHIIBI JIe)KAaT Ha OKPYKHOCTSIX OO0OMX OCHOBaHWUH.

Haiitu kpaTyaiiiee paccTosiHuE OTpE3Ka OT OCH, €CIIM €ro JIJIMHA § M.



2 eapuanm
1. O6pa3yromias konyca paBHa 20 cMm. Yron Mexay oOpa3yromiei U MIOCKOCThHIO
ocrnoBanns 30" . HaifTu BBICOTY M TIIOMAIb OCHOBAHHS KOHYCA.
2. lllap, pamnyc KOTOpOTO paBeH 8 cM, MmepecedeH IIOCKOCThI0. PaccTosHme oT
IIEHTpA IIapa 0 dTOU MIIOCKOCTH 6 cM. HalTn miomaas ceueHus.
3. BHyTpu muwimHapa ¢ paanycoM OCHOBaHUS 6M M BBICOTOM 81M pacroioxeH
OTPE30K TakK, YTO €ro KOHIIBI JIEXKAT HA OKPYKHOCTAX 000MX ocHOBaHui. Halitn

KpaTqaﬁmee PACCTOAHUC OTPC3KaA OT OCHU, CCJIN €TI0 JJINHA 1OILM.

Tema 7.14 OGBEMBI U TJIOIIAIA TOBEPXHOCTEN MOJOOHBIX TEIN
Camocmoamenvhaa paooma na memy: «MHozozpannuku
1 sapuanm

B npsamoii npusme ABCA1B:C; yron ABC— npsimoii, yron CAB pasen 60°, AB

=2cm, AdL = 2‘/§CM.
1) HaiimuTe muionaabs NOJHON MOBEPXHOCTH MPSMOMN TPU3MBI.
2) Haiinure miomaas cedeHus MprU3MbI IIockocThio A1BC.
3) Haiigure yron mexay miockoctsmu A1BC u ABC.
4) Haitnure yron mexy npsmoit CCy u uiockoctsio A1BC.

5) Hokaxwure, yto mnockocTh A1BC nepnienukymnsipHa miockoct A41B81.

2 sapuanm

B nmupamune DABC pebpo AD nepnenaukynspHo ocHoBanuio, AD = 43 cM,
AB = 2 cm, yron ABC— npsmoii, yron BAC pasen 60°, M— cepenuna otpeska AD.
1) HaiimuTe mutomaas O0KOBOM MOBEPXHOCTH MTUPAMHUIBI.
2) HaiiguTe nioimaab ceUeHUs TUpaMuU/Ibl TockocThio BMC.
3) Haiingute yron mexay minockoctsimu MBC u ABC.
4) Haitnure yron mexay npsimoid BC u mitockoctero ADC .

5) Hokaxwute, uyto miockocts MBC nepnenaukymspHa miockoctu ABD.

Tema 7.15 KomOnHanuu MHOTOTPAaHHUKOB U TEJI BpaIllEHUs



Camocmoamenvnasn paboma no meme: «HMzmepenusn 6 zeomempuu)
1. Ckonpko KOpoOOK B (opMe NpsIMOYTOJIBHOTO Mapajuieenurena pasMepaMu

30x40x50 cM MOXHO MMOMECTHUTH B Ky30B MaIlIMHBI pazmepamu 2x3x1,5 (m)?

s

2. CkoapKo A0COK niuHOoM 3,5 M, mupuHoit 20 cM u ToamuHon 20 MM BBIMJET U3

YeThIPEXyroJbHON Oanku JmHod 105 1M, MMerolIe B ceYeHUH MPSIMOYTOJIbHUK

pazmepom 30 cmx40 cm?

3. Pasmepsl kupnuya 25x12x6,5 (cm). Haitaute Bec oHOTO KMpnuya B rpamMMax,

eci 00beMHBIN Bec kuprnya paBeH 1700 kr/m?.

4. KakoBa J0/pDKHA OBITH INIOMIaAh KaOwHeTa BBICOTOM 3,5 M Ji1d Kjacca B 28

YCJIOBCK, CCJIM Ha KAXKIA0I'0 YYCHHUKA HYKHO 7,5 M3 BO3yXa.

3.5 m

5. IlpsimonuHenHbIi ydyacTok Aoporu, mupuHoit 10 M u niouHoit 100 M, Tpebyercs
HOKPBITh ac(anbToM, TOMMMHON 5 cM. CKOJBKO MallluH TPY30M0ABEMHOCTHIO 5
TOHH TOTpeOyeTcsl A MOABO3KUM HEOOXOIMMOIO KOJIMYecTBa ac(anbTa, €cCin

o0BeMHbIH Bec acdanbTa paseH 2,4 7/m3?

=

=1
—

100 m
6. [Tupamuaa Xeornca umeer GopMy IpaBUILHON YETHIPEXYTOJBHON MUPAMMUIBI,
CTOpOHA OCHOBaHUA KoTopoil paBHa 230 M, a BeicoTa okoyio 138 m. Halinurte ee

00BeM B KyOMYECKUX METPaX.



230 m

7. B UMIMHAPUYECKUN COCYZ, B KOTOPOM HaxoAWTcs 6 am? BOJbI, OMyIIeHA
neranb. [Ipu 3TOM ypoBEHB JKUJIKOCTH B cocyjle noaHsuics B 1,5 pa3a. Uemy paBeH

00BEM JIeTalll B KyOMUECKUX JIeHUMETpax?
8. Bony, HaxosU1yrocs B IWIMHIPUYECKOM COCYJIe Ha YpoBHE 12 cM, nepenuiiv B

]_II/IJIPIHI[pH‘IeCKI/Iﬁ COCyI, B IBA pa3a OOJIBIIIETO AuamMceTpa. Ha xakoi1 BeIcOTE 6y,Z[€T

HAXOJUThCA YPOBEHb BOJIbI BO BTOPOM cocyie?

9. O,Z[Ha MUINHAPHUYICCKAA KPYKKa BABOC BBIIIC BTOpOﬁ, 34TO BTOpasa B IIOJTOpa

pa3a mmpe. Halimure oTHOIEHHE 00BEMa BTOPOM KPYKKH K 00bEMY MTEPBOM.

10. Bony, 3amonHSIONIYI0 BCIO KOHUYECKYIO KOJIOY BBICOTOM 12 cMm, mepenuivd B
HAJMHIPUYECKUM  COCYZ, paauyC OCHOBAHUSA KOTOPOTO pAaBEH PATUYCY
OKPY>)KHOCTH  KOHWYECKOM KoyiObl. Ha kakoil BbICOTE OT OCHOBaHHS

UJIMHAPUYECKOTO COCy/ia OYIeT HaXOUTHCS TIOBEPXHOCTH BOJIbI?

12 em

11. MenubIil psSMOYTOJIBHBIN Mapajuienenumes, peopa koroporo pasuo 20 cm, 20



cMm u 10 cm, nepernasien B map. Haligute paauyc mapa.

10 em

20 cm

12. CkoJNbKO HY>KHO B35ITh MEJIHBIX IIapOB pajuyca 2 c¢M, YTOObI U3 HUX MOXKHO

OBLJIO BBITLJIABUTH Iap pagauyca 6 cm?

13. Haiinure pannyc mapa, KOTOPbIA MOXHO BBIIUIABUTH M3 TPEX MEIHBIX IIapOB

panuycoB 3 cM, 4 cM U 5 cM.

14. MSKOTh BUIIIHM OKPY’KAa€T KOCTOUYKY TOJIIIMHOW, PAaBHOW AUAMETPY KOCTOUKH.
Cuuras mapooOpa3Hoi (opMy BHUIIHHM U KOCTOYKH, HAUAUTE OTHOIICHHE 00bema

MSKOTH K 00BEMY KOCTOYKHU.

15. Ilpoduns pycia peku umeer GopMy paBHOOCIPEHHON Tpareiuu, OCHOBAHUS
KoTopoi paBHel 10 M u 6 M, a BeicoTa — 2 M. CKOpOCTh TeueHHus paBHa 1 m/cek.
Kaxkoit 00beM BonbI MPOXOAMUT 4Yepe3 3TOT npoduiab 3a 1 muH. OTBET naiite B

KyOMYECKUX METpax.

10 m

:2M
]

6 M
16. YUyrynnas tpyOa mmeeT juyuHY 2 M U BHemmHUN aumametp 20 cm. TommuHa
CTEHOK TpyObl paBHa 2 cMm. Haiinure Bec TpyObl, €ciau yAElbHBbIH BEC YyryHa

npuMeEpHO paBeH 7,5 r/cm?. OTBeT faiiTe B KUJorpammax.



2 M

17. Kakoit 00beM Kpacku MOTpedyeTcs, YTOObl OKPACUTh BHEUTHIOK MOBEPXHOCTh
HUJMHApUYECKOU TpyOsl nuamerpa 1 M u amuHbl 10 M cioem Kpackd B 1 mM.
OTBer naiiTe B KyOMYECKUX JeIMMeTpax.

’

.

1
1 '

1

]

i

10 m

18. Kakoii o0beM Kpacku mNOTpeOyeTcsi, YTOObI OKpPaCHUTh MOBEPXHOCTH Iapa

paauyca 1 m cioem kpacku B 0,5 mm. OTBeT naiiTe B KyOUYECKHUX JCIUMETpPaAX.

19. KBaapartHblii nuct OymMard co CTOPOHOM 6 CM. MEPETHYJIH MO MyHKTUPHBIM

JIMHWAM, ITIOKa3aHHBIM Ha PUCYHKC, U CJIOXKUWIIM TPCYIOJIbHYIO ITMpaAMUIY. HaﬁI[PITe

ee 00BeM.
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20. Haiinure o0beM neranu, M300pakeHHOM Ha pPUCYHKE (BCE IBYTPAHHBIE YTJIbI

psIMBIE).

21. Haiinute oObeM aeTanu, U300pakKeHHOM Ha PUCYHKE (BCE JIBYTpaHHBIE YIJIbI



IpsIMBIE).

3 cm
1
4 cm ' 1 cu
I 1
1 ]
1 ]
|
| ]
4 em | 1
d, |
‘ -
L7 2A4m| L

22. Haitnute o0beM Jeraiu, U300pa’keHHON Ha pUCYHKE (BCE NBYTPAHHBIE YTJIbI

psIMbIE).
1 emm
4 cm i 2l em i
i 2em |
AT 4
4 cm

23. B kaxmoit rpaHu MemaHOro Kyba ¢ pebpom 6 cM mpojenaaud CKBO3HOE
KBaJpaTHOE OTBEPCTHE CO CTOPOHOW KBaapara 2 cm. Haiinure Bec ocraBmieincs
YacTH, CUNUTas yJIEIbHBIN BEC MeIU NpUOIN3UTENbHO paBHbIM 0,9 r/cm?.

A7

24. Haiinure 00beM jaeTaiv, U300paKeHHOW Ha PUCYHKE, COCTaBJICHHOW M3 JIBYX
YacTel HWJINHIPOB.

10 em
10 cM 20 cm

20 em

25. Haiigute o00beM pAeTaid, M300paX€HHOM Ha PHCYHKE, BBIPE3aHHON U3

HWINHAPA.




Pa3nea 8. IlpousBognas GpyHKI UM, ee IPUMEHEHHE
Tema 8.2 [IpousBoIHBIE CyMMBI, PA3HOCTH, TPOM3BEIICHIS, YACTHOTO

Camocmosamenvhasn pa60ma no meme: «Bovtuucnenue np0u330()lioﬁ»

1 sapuanm
Haiiti nmpou3BoaHyt0 QyHKIIUU:
1. y=x*+4x®-8x*>-5;
2. y=(x" =) =x%);
3 -2
' x> +1’
4, y=2sin 2x
5%y =(2x-3)°(3x* +2x +1);
6.y = xcos(2x* +3);
7",y = ctg+/2x.
2 sapuanum

Haiitu mpou3BoAHYI0 PYHKIUU:
1. y=2x>+ x> —4x* +3;

2. y=(x*=2x)(x* = X);

2x?
3.y= ;
y 1-7x
4, y =3c0s3x

5 y=(x-D)*(x+17;

6",y =xsin x*;

77,y =./ctg2x.

Tema 8.9 Haxoxnenne onTuMajabHOTO pe3yJbTaTa C MOMOIIBIO MPOW3BOIHOU B
MMPAKTUYECKUX 3a7a4ax

Camocmosmenvnas paboma no meme: «llpumenenue npouzeoonoity



1 sapuanm

1. HamucaTh ypaBHEHHE KacaTeabHOM IS (PYHKIINU:
y = X, B Touxe M(1;3).

2. Haiitu mpoMexXyTK MOHOTOHHOCTH M SKCTPEMYMBI:
y=x%+x*-5x-3,

3. Haiit HanOompIiee 1 HAMMEHbBIIIEEe 3HAYCHUS (YHKIIUNA HA OTPE3KE:
3 .
y =X —X,na[-2;2].

2 sapuanum
1. Hamucath ypaBHEHHUE KacaTeabHOU sl QYHKIIUU:

y= —X?, B TouKe M(1;0).

2. Haiitu mpoMeXyTKM MOHOTOHHOCTH U DKCTPEMYMBI:
y=x>-x>—x+3,

3. Haiitu HanOosbIIee U HAMMEHbIIIee 3HaYeHUS (PYHKIIMHM Ha OTPE3Ke:
3 .
y =3X—X", na [-3;0].

Pa3nen 9. [lepBooOpa3nas pyHkium, ee npuMeHeHne
Tema 9.2 IImomane kpuBoauHelHOM Tpanenun. @opmyna HeroToHa-JIeiOHuIIa
Camocmoamenvhas paooma no meme: «llepeooopasnan. Hnmezpany
1 sapuanm
1. Haiigute MHOXECTBO IEPBOOOPA3HBIX (DYHKITUH:
a) Y=—7X+4; 6) y=2x"+3x-8.
4 -1
2. BBIUMCIIMTE MHTETPA: a) _[COS xdx; ©) ‘[(X_3 — x)dx.
0 -2
3. Beruucnuth miomaas (GUTypbl, OrpaHHYEHHON JIMHUSAMH (IIPEABAPUTEIIHEHO

CZEJIaB PUCYHOK): Y = —2X, y=0 u X =3.

2 sapuaum

1. HalimuTe MHOXECTBO MepBOOOPa3HBIX (PYHKIIUU:



a) y=2x+5; 6) y=3x>+2x*-1.

0 0
2. BBIYHCIINTD HHTETPAT: &) _[ sin xdx; ©) J‘(Xf2 —Xx)dx.,
: °

3. Boluncnuth miomaab GUrypbl, OrpaHUY€HHON JTUHUAMU (TpeIBapUTEIHHO

CIIENIaB PUCYHOK): Y = 4X — X?, y=0 u X=05.

Paznen 12. MartemaTuuecKuii MpaKTUKYM
Tema 12.3 KoMIjiekcHbIE UncCiia

CamocmosmenvHnasn pa60ma no meme: «Komnnexchnoie uucna»

1) Beruucnure:
: : . 8+6i . . . 32
a) (2302 + (1 +iv2)(1 - iv2);6) ;=5 — 202 — Dsm) (20° +
2) Pemmre ypasuenus: z2-2z+5=0; (1+i)z=6-2i.

20

. 1+iV/3
3) Beraucaure: a) (1+i)%%; 6) (1_1) :
4) TlpencTaBbTe JaHHBIE KOMIUIEKCHBIE YHCJIa B TPUTOHOMETPUYECKOH (opme, a

3aTeM HaiiIuTe UX MPOM3BENEHHE U YacTHOe: Z = -2-2i 1 Z =+/3 -i.

5) MU3o0pa3sute Ha  KOMILICKCHOHW  IUIOCKOCTH  MHOXKECTBO  TOUYEK,

YIOBJIETBOPSIOIIUX YCIOBUSIM:

. Re(z)>1; z+3i|<3;
@) Re@) <- 1, 6){ l7|<3 6){Re(z)>—lm(z)

6) YrpocTute BbIpakeHUe:
(1—')6 oot
V2 cos7—ﬁ +isin 3z
4 4

Pa3znen 10. D1eMeHTHI TEOPUM BEePOATHOCTENH M MATEMATHYECKO CTATHCTUKH
Tema 10.4 OcHOBHBIE IOHATHSI KOMOMHATOPUKA
Camocmoamenvhas paboma no meme: «Pewienue komounamophwix 3aoau

1 eapuanm



1. CkoapkuMu ciocob0aMu MOKHO pa3MECTUTh 5 pa3INMyYHbIX KHUT Ha MOJIKe?

2. CKONBKO TPEX3HAYHBIX YUCEN C pPa3HbIMU IU(dpaMu MOXKHO COCTaBUTH U3
nudp 0, 1,3, 6, 7, 9?

3. U3 10 uneHOB KOMaHABI HAIO BBHIOpATh KamuTaHa W €ro 3aMECTUTENs.
CKOJIbKMMU CIOCO0aMU ATO MOXHO CJIEIaTh?

4. BbIMYCKHUKA 3KOHOMHUYECKOTO HHCTUTYTa pabOTalOT B TPEX Pa3IMYHBIX
KoMItanusix: 17 demoBek B Oanke, 23 - B dupme u 19 - B HaOroBou
VMHCHEKIMU. Hanaure BEpOATHOCTH TOrO, YTO CIYy4YalHO BCTPEYEHHBIN

BBIMYCKHHUK padoTaeT B pupMe.

2 sapuaum

1. CkoJIbKUMU cIOCOOaMU MOKHO pa3MecTUTh 6 pa3nuuHbiX KHUT Hallonke?

2. CKOJBKO TPEX3HAYHBIX YHUCEN C pa3HbIMU IU(paMU MOXXHO COCTaBUThH U3
uudp 0, 3,4, 5, 8?

3. BBIMyCKHHKH SKOHOMHUYECKOTO HMHCTHTyTa PabOTalOT B TPEX Pa3IMYHBIX
koMmranusx: 19 denoBek - B Oanke, 31 - B dupme u 15 - B Hanorosoit
MHCNeKIMH. Halaurte BEpOSITHOCTH TOrO, YTO CIyYahHO BCTPECUYCHHBIN
BBIITYCKHUK paboTaeT B OaHKe.

4, Mumenp npeacTaBisieT codoi Tpu Kpyra (OAUH BHYTPH JPYroro), paadychl
KOTOpBIX paBHbl 4, 5 U 9 cm. CTpenok BBICTpENWI HE LEIACh M NOmaa B
MuIeHb. Haliiure BEpOSITHOCTh TOTO, YTO OH IMOMNaJl B CPEJHUM KPYT, HO HE

MOMAJI B MAJICHBKUH KPYT.

Tema 10.5 BeposiTHocTh B Ipo(heccrOHaNbHBIX 3a/1auax
Camocmoamenvnaa paboma no meme: « Teopusa eeposmmuocmeit»
1 eapuanm
1. U3 mudp 1, 2, 3, 4, 5 cocTaBIAIOT BCEBO3MOXKHBIC TPEX3HAUHBIC YHCJIA C
HEMOBTOpSIOMMMHUCS IUdpamMu. KakoBa BEpOSTHOCTh TOro, YTO Haymady

B3SITO€ YUCIIO OYJET YeTHBIM?



2. 3aBop B cpenHeM naet 27% mpoayKiu Beiciiero copta u 70% mepBoro copTa.
Haiimute BeposITHOCTh TOTO, YTO HAyAady B3SITOC U3/eNre Oy/IeT BBICIIETO WK
1epBoro copra?

3. B ogaoMm u3 smukoB 10 Oenbix 1 6 4epHBIX MIAPOB, BO BTOPOM — 7 OeNbIX 1 9
yepHbIX. [Ipor3BOIBHO BBHIOMPAIOT AIIMK U U3 HErO HAyraJ BRIHMUMAIOT Iap.
KakoBa BepOSITHOCTb TOTO, YTO OH OKaXKeTCsl OesbIM?

4. Ha ucnwITaTenbHBIN CTEH]] TOCTaBJICHO 4 KOHIEHCAaTOpa. BeposTHOCTh mpobos
KoHjaeHcaTtopa 10 uctedeHus 1000 gacoB paBua 0,01. Halitu Mmatemarudeckoe

OKUJAaHUE M JUCIIEPCUIO CITyYallHOW BETMYUHBI X- MPOoOOH KOHAEHCATOpa.

2 sapuaum

1. U3 mudp 1, 2, 3, 4, 5 COCTaBISAIOT BCEBO3MOXKHBIC TPEX3HAUHBIE YHCIIA C
HernoBTopsAromMMucs 1udpamu. KakoBa BEpoSTHOCTH TOTO, UTO HayAaudy B3sITOE
YKCIIO OYJEeT HEUETHBIM?

2. CTaHOK-aBTOMAT MPOU3BOAMT M3METHUSA 3-X COPTOB, IIPH ITOM H3ICIIHIA TIEPBOTO
u BTOporo copta 80% u 15% cooTBeTcTBeHHO. UeMy paBHa BEPOSTHOCTH TOTO,
YTO HayTaJl B3ATOE U3Jeline OyAeT WM BTOPOro WK TPEThETO copTa?

3. B omnom u3 samukoB 10 Oenbix U 6 4epHBIX MIAPOB, BO BTOPOM — 7 Oembix U 9
yepHbIX. [IpOM3BOIILHO BBHIOMPAIOT AIIMK M W3 HErO HAayraj BbIHUMAIOT IIap.
KakoBa BEpOSITHOCTb TOTO, YTO OH OKaXKETCSl YEPHBIM?

4. Bparapp mapupyetr B cpennem 0,3 Bcex OJMHHAIIIATUMETPOBBIX IITPAPHBIX
yaapoB. Hailitm wmareMarndeckoe OXHAAHUE W JUCIEPCHIO  CIy4alHOU
BEJIMYMHBI X - TMapuUpyeMblid ynap, eciau ObUIO MPOU3BENECHO S5 mTpadHbIX

OAVWHHAATUMETPOBBIX YIAPOB.

Kpumepuu oyenxu:
— OLEHKa «OTJIMYHO» BBICTABISIETCS CTYIEHTY, €Clid paboTa BBINOJIHEHA
MOJIHOCTBIO; B JIOTUYECKUX PACCYKJECHUAX M OOOCHOBAHWW PEIICHUS HET
poOeIOoB U ONIMOOK; B PEIICHUH HET MaTeMaTHYECKUX OMMUOOK (BO3MOXKHA

OJHa HCTOYHOCTBL, OIIMCKa, HE sABJIAIOIIAsACA CICACTBUEM HCE3HAHUA HWIHN



HEMOHUMAaHUs y4eOHOro MaTepuana);

OLIEHKA «XOpOILO» BBICTABISIETCS CTYICHTY, €cCiM padoTa BBIMOJIHEHA
MOJTHOCTBIO, HO OOOCHOBAHUS IIArOB PELICHHS HEeIOCTaTOYHBI; OIyCTHMA
OJIHa-7IB€ HErpyOble OMMOKH WK JBa-TPH HEA0UETA;

OLIEHKA «YIOBJIETBOPUTEIBHO» BBICTABIACTCA CTYJACHTY, €CIU JOMYIIEHBI
Oonee omHON OmMOKM WM Oojee ABYX-TPEX HEIOYETOB B BBIKIAJKaX,
yepTekax Win rpadukax, HO ydaliuics BiajeeT 00s3aTeIbHBIMU YMEHUSIMU
1o Y4eOHON JUCITUTUIHHE;

OLIEHKA «HEYJOBJIETBOPUTEIHLHOY» BBICTABISETCS CTYACHTY, €CIH JOIMYIICHBI
CYLIECTBEHHbIC OIIMOKM, IIOKAa3aBIIME, YTO Y4Yallluiicd HE BIAJeeT
00s3aTeTbHBIMA YMEHUSIMU TIO0 Y4YeOHON AWCHMIIMHE B TOJHOM Mepe;
paboTa nokaszajia MoJHOE OTCYTCTBHUE y ydalllerocs 00s13aTeNbHbIX 3HAaHUH U

yMeHI/Iﬁ WX 3HAYUTCIIbHAA 4aCTb pa6OTBI BBIITOJIHCEHA HC CaMOCTOATCIIBHO.



Komnnexkm pacuémmuulx 3a0anuii

Tema 3.10 CgoiictBa orapudmosn
1. Beryuciure log, 12 — élog3 32 + %log3 6.
lg8+1g18
2lg2+1g3
3. Brumcnure (9‘/§_2 — 32‘/§_3) . 35723,

4. Hatigure X, ecinu logg x = 3loge 2 + 0,5logg 25 — 2log, 3.
5. Bwruucmmre log;, 4 + log,, 36.

2. Bpraucaure

Tema 4.2 OCHOBHBIC TPUTOHOMETPUUECKHIE TOXKICCTBA
6. Haiitu 3nak uncna ctg280°. OTBeT 0OOCHYHTE.

7. Vcnonb3yst GopMyJibl CIOKEHUS BBIYUCIUTB Sin 75°

8. Hcnonb3yst GOopMyIIbl CIIOKEHHUS BEIYUCIHUT sin 120°

9. Hcnonb3ys GopMyJibl CI0KEHUS BBIYUCIUTD cos120°
10.Mcrions3yst popMyIIbl CIOKEHHS BBIYUCIUTS COS 75°
11.Wcnonb3yst popMyIibl ABOMHOTO apryMeHTa BIYUCIUTH Sin 120°
12 .Vicions3yst popMysibl JBOMHOIO apryMeHTa BBIUUCIUTH c0s120°
13.Mcnions3yst popMyIbl JBOMHOTO apTyMEHTa BBIUUCIHUTH tg120°
14.Haiitu 3HaK yncnacos378°. OTBET 0OOCHYMUTE.

15.Haiitu 3HaK umcia sin 482°. OTBET 00OCHYHTE.

16.HatiTu 3HaK uncina tg268°. OTBeT 000CHYHTE.

Tema 8.1 [Tonsarue npousBogHON. DOopMyIEl B MpaBuiIa AU(PHEPSHIMPOBAHKS

2
17.Haiigure npeaen Gpyukuuu f(x)= x——x2—2

B TOUYKE Xo=2.

‘_7X+6
18.Haiinure: limX 20
x—6 X—6
x? -1
19.HaiinguTe o6nacTs onpeaesneHust yHKIUU y= 1
. _2n+1
20.Haiiqute peaen nocneaoBaTeIbHOCTH apn= o

21.Uccnenyiite GyHKIHMIO HA Y€THOCTh, HEYETHOCTD Y = X° +4X



X2 —2x+Lx<1
22.BbIsicCHUTE CYyIIECTBOBaHUE Mpejena QyHKIUU y= B TOUKE

6x? —5x—-1x>1
xo=l.
2
23.Haiinute nipenen GyHKIAH f(X)=LX515 B TOUKE Xo=-b.
X +

24 Haiigure: lim nitan®-2n+3

| A ’ X—00 (n+1)3

X2+ X+2

25.Haiiaure npenen yukuuu f(X)= B TOYKE Xo=-2.

lim Xi-x—2
26.Bpyuciure x—z X — 2
. 3% +2
27.VccnenyiiTe mOCIIeI0OBATEIbHOCTh HA MOHOTOHHOCTD an= 5
n

28.UccnemyiiTe oCneq0BaTeabHOCTD (8,) HA MOHOTOHHOCTS, TJI€ a=Nn%—7n+6.

29.Haiimute Touku paspeiBa GyHkiwu f(X)= 2)(;1 :
X“+3x—-4
3 2
30.Beraucaute lim 2n° +36n 35n+1
X (2n+3)
x* —2x+1x<1
31.BblsicHUTE CylIECTBOBaHME Tpeaena QyHKIMH y=1 B TOYKE
6x° -5x-Lx>1

onl.

2
32.Haiimute npenen ¢pynkuuu f(X)= x——x2—2

B TOUYKE Xo=2.

. 1 1
33.Haiigure Ilm( > 0 ——j.
x5\ x°—=25 x-5

34.Haiimure: "m22x——6.
3 " —-5x+6

2
] +X—-6
35.Hatigure: imX 272
X—2 X—2

2
) +5x+15
36.Haiigure: lim X—.
>3  X+3
i R
37.Beuncanre x—2s  x + 3



Pa3nen 12.3. KomiuiekcHble ynciia
38.Brerancnure 71°2,, eciu 21=2-4i, 2,=-3+5I.
39.0xpyrnute ¢ TouHocThio 10 0,01 yucno a=8§,683. Haliqure abcomoTHYIO
MOTPEITHOCTh OKPYTIICHUS.
40.Boranciure 1,2(56)+2,4(67).
41.Haiinure 6,56(7)-2,5(67).

2z1+3z . .
42.BbluuciauTe %, eciu 21=-2+3i, z,=-3-4i.
1

43.Haiimute X, ecim 1+5i=1+(x+1)i.

4z,1—-22;,

44 Breryuciure , eci 21=-1-3I, 2,=2+3i.

Zy
45.Ecym L =1+31.2,=2-3 , To Haiimute 212,
46.0Oxpyrnute uucno a=1,267 c¢ touHocthto g0 0,01. Omnpenenute

a6COJH'OTHy10 IMOTPCIIHOCTDb OKPYIJICHHUA

47 .Beraucaute i3+i8+ij4+i%

. . Z
48.1anbl uncna z;=5+3l, Z,=-4+61. Beruncnure Z—l
2

49.Beruuciute (1-5i)2.

Tema 10.4 OcHOBHBIC TOHITHSI KOMOMHATOPUKH

41421
50.Berunciure 3!

41
51.Beruuciure 3';4' )

3

52.Berancnure sneMent |, TpeyronabHuka Ilackans.
2

53.Beruncanre smeMeHT |  TpeyronbHuka Ilackans.
3

54.Beruncaure sneMeHT |, TpeyronsHuka Ilackans.

6
55.Paznoxure (1+X) .

56.Pasmosure(1-x) .

57.Paznoxure (X+1)2.



Tema 10.3 CoObiTHe, BepOATHOCTH COObITHS. ClOXKEHHE U YMHOXKEHHE
BEPOSITHOCTEN

58.Haiimure BeposSTHOCTh TOTO, YTO Hayraj BbiOpaHHoe unciio ot 1 g0 100 He
Oyzaet comepxkatb LUPPY «».

59.B kop3uHe HaxomsTcsa S5 Oenblx M 7 UepHBIX IepuyaTok. Habimure
BEpPOSITHOCTh TOTO, YTO Tapa, KOTOPYIO JOCTaly Hayraja, OKaMeTcs
OJTHOLIBETHOM.

60.CocraBpTe TaONMIly pacHpeneseHUs BEPOATHOCTEH CIy4ailHOro YHcIia
OUYKOB, BBIMABIIECTO HAa BEPXHEW TPaHU HUrPAJBLHOTO KyOMKa TMpPU OJHOM
1no0pachIBaHUU.

61.B >Kkene3HONOPOKHOM Kacce Ha CKOpBIM Moe3]l HMEITca 8 OWIeTOB
CTOMMOCTBIO 3 ThICSIUM pyOsiel, 12 OuiieToB no neHe 2 Teicaun pyosnei u 16
owreroB — 1,5 Teicsun pyoOneil. CocTaBbTe 3aKOH pacmupeeieHUs
CJIIy4YallHOM BEJIMYMHBI CTOUMOCTH.

62.HaiiTi BeposSTHOCTH TOTO, UTO HayTaj BeIOpaHHOE uucio oT 1 go 60 Oyzer
KpatHo 7 uiu 3?

63.B marasmHe TpoBOAWMIM WHBEHTapu3anuio. BreisicHuim, uto mmeercs 19
eauHUIl ToBapa mo 1meHe 250 pyo6mnei, 18 emunui toBapa mo meHe 360
pyoneit wm 13 emgunun ToBapa — 420 pyOnei. CocraBbTe 3aKOH
pacupeaeneHust CIIy4ailHON BEJIMYMHBI CTOUMOCTH TOBAPOB.

64.B nepgoii ypHe 3 Oenbix 1 4 yepHbIX mapa. Bo BTopoit 4 6enbix u 5 4epHbIX
mapoB. KakoBa BeposSITHOCTb, UTO B3AThbIe HayJaudy LIAphl MO OJHOMY M3
YPHBI OKa)XXyTCs OJTHOTO IIBETA.

65.HaiiTu BeposSITHOCTH TOTO, YTO Hayraja BbIOpaHHOe yucio ot 1 mo 50
JenATcs Ha 4 unu Ha 3.

66.B mepBoii kopoOke nexaT 2 Oenbie U 4 YepHbIe TIEpUaTKH, a BO BTOPOH - 6
Oenbix U 2 yepHbIX. KakoBa BEpOSITHOCTB, YTO BHIOPAB MO OJHOM TEpUYaTKe
13 pa3HbIX KOPOOOK, MOJTYYUM Mapy.

Tema 11.1 PaBHOCHIIBHOCTE YypaBHEHH 1 HepaBeHCTB. OOIHE METOIBI PEIICHUS

67.Pemnre ypaBHeHue (log, x)? + 2log, x — 24 =0



68.Pemure ypasaenue 3**1+3*=108.
69.PemuTe ypaHenue 57*1=5+4,
70.Pemmte HepaBeHCTBO 10g1/3(3-2X)>-1
71.Pemnte ypaBHeHue 2°143.2¥1+7.2%=68,

72 Pemte ypasHeHue 10g,°X=l0g,x+2.
1
73.PemnTe HEpaBEHCTBO preie 2%73,

74 Pemure ypasHenue 10g1,°x+3l0g12x-4=0.
75.Pemmte HepaBeHCTBO 10g0 3(2X-4)>10g0 3(X+1).
76.Pemute ypasaenue 10g13°X+410g13x=5.

77.Pemute HepaBeHCTBO 1070 5X>10g0 5(3-2X).

1\%*
78.Pemute ypasHeHue 237X = (Z) :

79.Pemmte HEPaBEHCTBO ( ) < (\/_ )x s

80.Pemmte Hepasenctso 0,374>0,027.
81.Pemure ypaBHeHHE Vx? —3x — 1 + 7 = 2x.

82.Pemmre ypaBHenue sin(2x+%)=1.
83.Pemmre ypaBHenune 3tg(3x+%)=—
84.Pemmte ypaBHeHHE Ctg(£—X)=—
85.Pemmre ypaBHenue cos(1-x)=1

(
86.PermnTe ypaBHeHue €os(X+%)=1

Kpumepuu oyenxku ycmnozo omseema.

N | OuenunBaembie | MeToabl OLIEHKH I'paHn4HbIC KPUTEPHUHU OLEHKH
n/n HABLIKH
OTJIMYIHO HEY/10BJIETBOPUTEIbHO
1. OTtHolIeHne K HaOmroneune Bce 3anmanus B otBenenHoe Bpems
pabote MpenoaaBaTens, BBLITIOIHEHDI B 3aJIaHHE HE BBIIOJIHEHO,

MPOCMOTP OTBEJCHHOE BpeM, MoKa3aHo Oe3paznuune K
BBITOTHEHHBIX He cojiepkat boee BBITIOTHEHUIO PaOOTHI U €
3aaHuN JIByX HEJOYETOB pe3yJiibTataM. BeinmogHeHo

MEHEE MOJIOBUHBI
MPeyCMOTPEHHOTO




3aJaHusA

Cnoco6HOCTh [TIpocmoTp bes 3aTpynnenuit [Ipu BeIUKCICHUAX
BBITIOJTHSATH BBITIOJTHSIEMOTO BBITIOJTHSIFOTCS JIOTyCKalOTCs rpyobie
BBIUMCIICHUS 3a/laHus BBIYHCIICHHUS, OLIMOKHU, HECTIOCOOHOCTD
MIPUMECHSIFOTCS BBITIOJIHATH MPOCTEHIITNE
HEOOXOMMBIC apupMeTHIECKHE
(hopMyITbI NeNCTBUS
VYMenue HaoOmronenune Be3 nononmaurensHpix | HecmocoOHOCTH
UCII0JIH30BATh MpenoaBaTes, yKa3aHu# WCII0JIb30BaTh 3HAHMUS,
paHee MIPOCMOTP HCIOJIb3YIOTCS paHee MOJIy4eHHbIE TPU
MOJTyYCHHBIC MIPEJICTABICHHBIX | YMCHHS U HABBIKH, W3YYCHUU JUCIUILTAHBI
3HAHUS U MaTepuaioB MOJIyYEHHBIE NTpU “MaremaTtuka’”
HABBIKH JIJIS W3YYCHHUH
pelieHus 3aaau JTUCIUTLTAHBI
"Maremaruka"
Odopmnenue [Ipocmotp Pa6ora opopmiena Pabora opopmiena
JIUCTA YCTHOTO | BBITIOJIHEHHBIX aKKypaTHO, XOpoIlasi | KpaiiHe HeOpEeKHO,
orpoca 3a/laHuH, rpaduka, BCJIEJICTBUE 3TOTO HET
HEO0OXO0TMMBIX MaTeMaTU4eCKH BO3MOKHOCTH TIPOBEPHUTH
MaTeMaTUYeCKUX | TPaMOTHO, COTJIACHO | HEOOXOIUMBIC 3aIUCH
BBIKJIQ/IOK TpeOOBaHUSIM IO
JTUCITUTIITUHE.
YpoBeHb CobecenoBanue I'pamoTHbIe 1 ueTkue | JleMoHCcTpupyeTcs
YCBOEHUS OTBETHI HA HE3HAHWE JVCIHUILTUHBI,
yueOHOro MOCTaBJICHHBIE pU OTBETAX MOKa3aH
Marepuaia BOIIPOCHI, Y3KU KPyrosop,
HCIIOb30BAHUE OTpaHUYEHHBIH
npodeccroHanbHOI CJIOBApHBIN 3ar1ac,
JIEKCUKH, HEYMEHUE BIaJIETh
CIIOCOOHOCTh npodeccroHalbHON
000CHOBAThH CBOIO JEKCUKOM

TOYKY 3PECHUS




Ilepeuenv npakmuueckux 3aHAmMuUN

[Ipaktnueckoe 3anstue Nel. MHoxkecTBa M UYHCIOBBIE CUCTEMBI B
npodecCuOHaNbHOM eI TeIbHOCTH

[Tpaktiueckoe 3anstue No 2. IlporeHTsl B IpohecCHOHANBHBIX 3aJadyax IIo
CIEHHAIBHOCTH

[Tpaktueckoe 3anstue Ne 3. T'eomerpusi Ha TUJIOCKOCTH TIPU PEIICHUU
npohecCHOHANBHBIX 3a7a4

[IpakTueckoe 3anaTne Ne 4. MHOXKECTBO M €ro sjeMeHTbl. Onepanuu Hal
MHO»@ECTBaMU. PellieHre npukiagHbiX 3a1a4

[Ipaktuueckoe 3anarue Ne 5. IIpeoOpa3zoBaHue BBIPAKEHHA C KOpPHSAMHU N-O
CTEIIEHU

[Ipaktrueckoe 3anaTue Ne 6. Penienue nppaioHaabHbIX YPABHEHUMN.
[Ipaktrnueckoe 3anstre Ne 7. PenieHne nokasaTenbHbIX YPaBHEHHM

[TpakTraeckoe 3ansaTue Ne 8. Pemenue mokasarenbHbIX HEPABEHCTB.
[Ipaktueckoe 3anstue Ne 9. Pemenue 3amanuii Ha 1peoOpa3oBaHHe
JorapuMUYECKUX BBIPAKEHUN

[Ipaktuueckoe 3ansTue Ne 10. PemeHue morapu(MUYECKUX ypaBHEHUH U
HEPABEHCTB

[Ipaktueckoe 3ansitue Ne 11. Ilpumenenue norapudma. Jlorapupmuueckas
CIIUpaJb.

[Tpaktraeckoe 3anatue Ne 12. [IpeoOpa3oBanue rpadKoOB TPUTOHOMETPUIECKIX
byHKITUN

[Tpaktnueckoe 3anatue Ne 13. Omnmcanue mNPOU3BOJACTBEHHBIX MPOIIECCOB C
MOMOIIBIO TpadUKOB (PYHKITUH.

[Ipaktuueckoe 3anstre No 14. CBoiicTBa TPUTOHOMETPUUECKHX (DYHKIMI B
po(eCcCUOHANBHBIX 3a/1a4 10 CIIEHATbHOCTH

[TpakTrueckoe 3austue Ne 15-16. Pemenne TpuroHoMeTpu4ecKuX ypaBHEHHHA
[Ipaktuueckoe 3anstue Ne 17. IlapannenbHble nOpsMble W IJIOCKOCTH Ha
YKEJIE3HOIOPOKHOM TPAHCIIOPTE.

[Tpaktuueckoe 3ansitue No 18. TleprieHauKkyssipHbIe TpsIMbIE M TIJIOCKOCTH Ha
YKEJIE3HOIOPOKHOM TPAHCIIOPTE

[IpakTrueckoe 3anstue Ne 19. Berumcienwe paccTosHMl W IUIOmafeld Ha
MJIOCKOCTH MPH PEIIEHUU MPOPECCHOHATIBHBIX 33/1a4 MO CIEeLHAIbHOCTH.
[Tpaktuueckoe 3ansaTue Ne 20. KonnuecTBeHHbIE pacy€Thl IPU PEIICHUH 3a]1ay 110
CIIEHHAIBHOCTH

[Ipaktueckoe 3anstue Ne 21. Cummerpuss B mOpupojae, OBITY U Ha
YKEJIE3HOIOPOKHOM TPAHCIIOPTE



[TpakTrueckoe 3austue Ne 22. Mcnonb3oBanne KOMOMHALIMKA MHOTOTPAHHUKOB Ha
KEJIE3HOJOPOKHOM TPAHCIIOPTE.

[Ipaktuueckoe 3ansitue Ne 23. Mcrnonb3oBaHue KOMOWHALMA TeJl BpallleHHUs Ha
YKEJIE3HOIOPOKHOM TPAHCIIOPTE

[TpakTrueckoe 3austue Ne 24. HenmocpencTBeHHOE HaX0KACHHUE MTPOU3BOTHOM.
[TpakTrueckoe 3austue Ne 25. [Ipon3BogHbIE IeMEHTAPHBIX QYHKITUH
[Tpaktiueckoe 3anstue Ne 26. IlpunoxxeHue MPOU3BOJHOM K PELICHUIO
buznyeckux 3aaa4y

[Ipaktnueckoe 3anarue Ne 27. IlpunmokeHue NOpPOU3BOAHON K HCCIECIOBAHUIO
(GyHKIMM Ha MOHOTOHHOCTh

[Ipaktuueckoe 3ansitue Ne 28. IlpusiokeHuMe TPOU3BOAHONM K HCCIEIOBAHUIO
GYHKIIUA HA SKCTPEMYMBI

[Tpaktrueckoe 3ansTre Ne 29. Cmenranapie 3a1auu Ha TuddepeHITMpPOBaHHE.
[Tpaktrueckoe 3anstre Ne 30. 3amaun 0 HAMOOJIBIINX M HAMMEHBIITNX 3HAYCHUSIX
BEJIUYMH.

[Ipaktuueckoe 3ansitue Ne 31. HaxoxkaeHwe ONTHUMabHOTO pe3yjbTaTa C
MOMOIIIBIO MPOU3BOIHOM MpU PEIICHUH MPOodEeCCUOHATBHBIX 3324

[Ipaktruueckoe 3anstue Ne 32. BpruncieHue miomagy 3€MIISTHOTO TOJOTHA JUIS
pa3be310B, OOTOHHBIX MYTEW C MOMOILBIO HHTErpaa.

[Tpaktrueckoe 3ansaTre Ne 33. BeIYHCIICHHE NJIMHBI KPHUBOW KEJIE3HOIOPOIKHOTO
IyTH C MIOMOIIBIO ONMPEAEICHHOr0 HHTETpaJia

[IpakTueckoe 3anstue Ne 34, [lepBuuHas 00pabOTKa CTATUCTUYECKUX JTAHHBIX U
ux rpaduyeckoe mpeiCTaBlICHUE.

[Ipaktruueckoe 3anstre Ne 35. OreHka BEpOSATHOCTH COOBITHS

[Ipaktnueckoe  3ansitue Ne  36. Ilowstme o 3amadax  JIMHEMHOTO
pOTrpaMMHUPOBAHUSL.

[IpakTueckoe 3anarve Ne 37. PemieHue TEKCTOBBIX 3a7a4 MPOQPECCHOHATBLHOIO
COJIep>KaHMsl C MOMOUIBIO CUCTEM YpPaBHEHUN

[Ipaktuueckoe 3anarue Ne 38. Ilpumenenue wmatpui] B TpodecCHOHATLHON
JEATEeIIbHOCTH

[TpakTuaeckoe 3anstue Ne 39. [IpuMeHeHue onpenenuresieid B mpodeccruoHaaIbHON
NEATEIIbHOCTH

[Ipaktuueckoe 3anstue Ne 40 Co3maHue BEKTOPHBIX HW300paKEHHH B
npodeCCUOHATILHON JIeATEIIbBHOCTH

[IpakTueckoe 3anstue Ne 41. BeinmonHeHne pacyeToB ¢ MOMOUIBIO KOMITJIEKCHBIX
YHCEll.

[TpakTueckoe 3ansitue Ne 42. [Ipumepsl HCMOIB30BaHUA KOMIUIEKCHBIX YUCET
[TpakTrueckoe 3anarre Ne 43. OcHOBHBIC TIOHATHS Teopuu rpados. [locTpoeHue

rpados



[Tpaktnueckoe 3ansitue Ne 44, Ilpumenenme Tpada B TpodecCHOHATBHON
NEATEIbHOCTH

[Tpaktueckoe 3anstue Ne 45. Yactora coObITHs. CTaTUCTHUECKOE ONPEIEIICHUE
BEPOSITHOCTH

[Ipaktnueckoe 3anstue Ne 46. [IpuMeHeHHe MaTeMaTUYECKOM CTAaTUCTUKH B
npodecCHOHaNBEHOM NS TETEHOCTH

[Ipaktnueckoe 3anstue Ne 47. IlpuMeHeHHE JIOTMYECKHX ONepauuid ¢
MHO’KECTBaMU B PO eCCHOHATBHON ACSITENbHOCTH



Bonpocs! AJ1s1 NOATOTOBKY K 324€Ty
1o yyeOHOMYy npeamery «MaremaTuka»

1. Crenenb. CBOICTBa CTENICHHU.
2. PemeHue HepaBEHCTB METOJOM MHTEPBAJIOB.
3. Pemenne nppannoHaqIbHBIX ypaBHEHUN 1 HEPABEHCTB.

4.CpoiictBa (yHKOHHM: 00JIACTH  ONPEACIICHUs,, YETHOCTh, HEUYETHOCTD,
MEPUOIMYHOCTh, MOHOTOHHOCTb.

Omnpenenenue norapudma. CBoricTBa JorapupMoB.
[TokazarenpHast QyHKINA, €€ TpaduK U CBOMCTBA.
Jlorapudmuueckas GyHkIus, ee rpaduk U CBOMCTBA.

Pemenue nokaszarenbHbIX U JOrapuMUYECKUX YPABHEHHM.

© o N o O

Pemenue nmokasaTeabHBIX U HOFapI/ICI)MI/I‘ICCKI/IX HCPABCHCTB.

10.Pagnannoe wu3MepeHue yriaoB, Ayr. TpuroHomerpuueckue (QyHKIUU
YUCIIOBOTO apryMEHTA.

11.3HaKu TPUTOHOMETPUYECKHUX (DYHKIIHIA.

12.0cHOBHBIE  TPUTOHOMETPUYECKHE  TOXKJecTBA. DOPMYyJIbl  CIOKEHUS
apryMEHTOB.

13.@opmynbl puBeaeHUs. DOpMYIIbI IBOMHBIX U MOJOBUHHBIX YTJIOB.

14.TTpeoOpa3zoBanue CyMMbl W Pa3HOCTH TPUTOHOMETPUYECKUX (PYHKIUN B
npousBenenue. IIpeoOpa3oBaHne TNPOU3BEACHHUS TPUTOHOMETPUUECKHUX
(GyHKUHIA B CYMMY M pa3HOCTb.

15.'padmku 1 cBO¥CTBa TPUTOHOMETpHUECKUX (PyHKIUI Y=SINX, y=COSX, y=tgX,
y=CtgXx.

16.I'eomerpuueckue  mpeoOpa3zoBaHus  rpadUKOB  TPUTOHOMETPUUYECKUX
byHKIIHA.

17.06patHble TPUTOHOMETPUYECKUE (DYHKITUH.

18.Permenne TpUroHOMETPUIECKUX YPaBHEHUN U HEPABEHCTB.

19.lekapToBBl KOOpPJAWHATHI B MPOCTpaHCTBE. PaccTosHME MEXIy ABYyMS
TouKamMu. KoopHaTh! cepeiHbI OTPE3Ka.

20.Bexktopel B mpocTpaHcTBe. CIOXKEHHME W BBIUMTAHUE BEKTOPOB.
YMHOXEHHE BEKTOPA Ha YHUCIIO.

21 Kommianapueie  BekTOphl. CKalipHOE  TPOU3BEIECHUE  BEKTOPOB.
Pa3noxxeHune BeKTOpa Mo TPEM HEKOMIUIaHAPHBIM BEKTOPAM.



22 . KoopauHaThl  BEKTOpa, CKaJISPHOE TMPOU3BENCHHE BEKTOPOB B
KOOpJMHATaX, YyIroJd MEXIy BEKTOpaMHM, YIrOJd MEXIy MpsIMOd U
IJIOCKOCTBIO, YTOJI MEXAY IIJIOCKOCTSIMHU.

23.YpaBHEHHE IIIOCKOCTH. ['eoMeTpruecKuii CMBICI ONpeaAeauTens 2x2.

24. AKCOMBI CTEPEOMETPUHU U CIIECCTBUS U3 HUX.

25.[1apannenbHOCTh MPSIMON U TUIOCKOCTH.

26.I1apaninenbHOCTb MIOCKOCTEH.

27. lleprieHqUKYIAPHOCTD MPSIMON U TNIOCKOCTH.

28.IlepnieHaAUKYIISp U HAKIOHHAS. YTOJ MEXY MPSMOU U IIIOCKOCTBIO.

29.Teopema o 3* neprneHAUKYISIpax.

30./IByrpannsiii yroi. IlepneHauKyaIspHOCTb BYX IJIOCKOCTEH.

31.I1nomaab OpTOroHAIBHOM MPOEKIIMH MHOTOYTOJIbHUKA.

32.IIpssmoyTonbHBIE KOOPAMHATHI B IPOCTpaHCTBE. PaccTosiHIe MEXKITY ABYMS
TOYKaMU. [leJleHne oTpe3Ka MmomnoJsam.

33.JleiicTBusl HajJ BEKTOpaMH, 3aJaHHBIMU B KOOpPJAMHATHON Qopme B
npoctpascTBe. CKalsipHOE IPOU3BEIECHUE BEKTOPOB.

34. BeruucieHue JUIMHBI BEKTOPA, YIila MEX]ly BEKTOpaMHu.

Bomnpoce! AJis1 IOATOTOBKY K 3K3aMeHY
1o yueoOHomy npeamery «MareMmaTuka
35.0mpeneneane mpenena GyHKuud. OCHOBHBIE CBOMCTBa MPEAETIOB.
Boeruncnenue npenenos pyHKIUN.
36.1Ipoun3BoHas u e€ GU3NUECKHUI CMBICT.
37. IIpou3BogHast TOCTOSIHHOM, IEPEMEHHON, CyMMBI (DYHKITUH, CTETICHH.
38. [IpousBoaHast MPOU3BEACHUS U YaCTHOTO (DYHKIIHIA.
39. IlpousBoaHas CIOKHON (HYHKITUH.
40. [TponsBogHas MTOKA3aTEJIbHON, Jorapu(pMUYeCcKoH,
TPUTOHOMETPHUUECKUX, OOPATHBIX TPUTOHOMETPUIECKUX (DYHKIIUH.
41.T'eoMeTpUUECKUII CMBICH MPOU3BOAHOW. YpaBHEHUE KacaTeJbHOW K
rpaduky QyHKIUH.
42. UccnenoBanue (QPyHKIIMM HAa MOHOTOHHOCTh U IKCTPEMYM C TTOMOIIBIO
ITPOU3BOJHOM.
43.TIpumeHenre MPON3BOTHON K TOCTPOCHHIO TpadUKOB HyHKITHH.
44 HauOosnblliee 1 HaUMEHbIIIee 3HaUeHUE (PYHKIIMU Ha TTPOMEXKYTKE.
45.BTopas npou3BoaHas, €€ PU3NYECKUl CMBICI.
46.1lepBooOpa3nas. HeonpenenéHublii MHTErpaj U €ro CBOMCTBRA.
47.Tabnuua HEONmpeaeNEHHbIX MHTETpasioB. Boruncienue HeomnpenaenEéHHbIX
WHTErPaJIOB.
48.0npenenéHHblii MHTETPAJl U €r0 TEOMETPUIECKUN CMBICIL.



49 Tlonstue maoxecTBa. [lonmaOX)ecTBO. Oniepanuu ¢ MHOKECTBAMHU.

50.ITonsitue rpada. Cesasubiii rpad, AepeBo, IUKI rpad Ha TUIOCKOCTH.
[TocTpoenue rpados.

51.0OcHOBHbIC TIOHSTHS KOMOMHATOPUKM. 3ajlayd  Ha TMOJACYET YHCIa
pa3MeIeHn, TIEPEeCTaHOBOK, coueTaHWi. Pemenwe 3amad Ha mepedop
BapHaHTOB.

52.®opmyna OnHOMA HeroToHa. CaoiicTBa OMHOMMHAJILHBIX
koa¢umenToB. Tpeyronbuuk [Tackans.

53.Co0bITHE, BEPOATHOCTH COOBITHS, CIOKEHUE U YMHOKEHUE BEPOSITHOCTEM.
[ToHsiTHE O HE3aBUCUMOCTH COOBITHIA.

54.JluckperHas ciy4yailiHas BeNWYMHA, 3aKOH ee pacnpeneneHus. Yucnosbie
XapaKTEepUCTUKNA JUCKPETHOW CIlydaHOM Benu4uHbl. [loHsTHE O 3aKOHE
OOJBIINX YUCEN.

55.1lpencraBnenue qaHHBIX (TAaOJIMIIBI, JUATPAMMBbI, T'paduKn), TeHepaabHas
COBOKYITHOCTb, BBIOOpKa, cpeiHee apupmerndeckoe, MeAHaHa.

56.IlonssTMe 0 3amayax — MaTeMaTU4yecKoll — craTUCTHKU.  Pemenue
IPAKTUYECKUX 3a7[a4 C MPUMEHEHUEM BEPOSTHOCTHBIX METO/IOB.

57. Boluucnenue miomaaed mmiockux (Guryp ¢ moMONIbIO0 OMpenesEHHOTO
UHTETpasa.

58. MHOrOrpaHHUK,  TpU3Ma,  [UpPaMHIa,  yceu€HHas  MUpaMHJa.
[Tapannenenunen U €ro CBOMCTBA.

59.11nomanp MOBEPXHOCTH U 00BEM MPSMON M HAKJIOHHOM MPU3MBI.

60.1Tnomanb MOBEpXHOCTH U OOBEM TUPAMUIBI, YCEUEHHON TUPAMHUIBI.

61.[1nomane MOBEPXHOCTH U OOBEM ITUIUH/IPA.

62.11nomanb MoBepXHOCTH U 00BEM KOHYCA, YCEUEHHOTO KOHYCA.

63.11nomanp MOBEpXHOCTH U O0BEM T1apa.

64.ITonsiTe  kKoMmIUIeKCHOTO uncna. CompspKeHHbIE KOMIUIEKCHBIC YHCTIa,
MOJIyJIb U @pTYMEHT KOMIUIEKCHOTO YHCIIA.

65.Dopma 3aMucu KOMIIJIEKCHOTO qyucia (reomeTpuueckas,
TpUTOHOMETpUUECKasi, anreOpamdeckas). Apudmernueckue IEHCTBUS C
KOMITJIEKCHBIMU YUCJIAMH.

66.Matpunia. OnpenenuTenb MaTPHUIIHL.

67.CriocoObl perieHrs CUCTEM JIMHEHHBIX YpaBHEHHI.

68.PaBHOCMIIBHOCTh ypaBHeHHMI W HepaBeHCTB. Ompepenenus. OCHOBHBIC
TEOpPEMBI PAaBHOCHIILHBIX TIEPEX0/1aX B YPABHCHUSAX M HEPABEHCTBAX.

69.001me MeTo bl pelIeHs] YpaBHEHU: Tepexo ] OT paBeHCTBA QYHKUIUN K
pPaBEHCTBY apryMEHTOB JJIi MOHOTOHHBIX (YHKIMI, METOJ PA3JI0KECHUS
Ha MHOXUTEJIM, METOJ| BBEJCHHsS HOBOM MepeMeHHOW, (PYHKIMOHAIBHO-
rpagu4ecKuil METO/I.



70.0061mue MeTobl pelIeHusT HEPABEHCTB: MEPEX0]l OT CPAaBHEHUS 3HAYCHHIA
(YHKIMI K CpPaBHEHUIO 3HAUEHUN AapryMeHTOB [UIsi MOHOTOHHBIX
(YHKIMI, METO/T UHTEPBAJIOB, (PYHKIIMOHAIBHO-TPAaPUUECKUI METOI.

71.I'paduyeckuii METOA pelICHNs] YPAaBHEHUN U HEPABEHCTB.

72.0Onpenenenre MOyJs. PackpbiTie MOIyIIsl IO OTIPEICTICHUIO.

73.Ilpocreiiie ypaBHEHHS U HEpaBeHCTBa ¢ Moxaynem. [IpumeHenwue
PaBHOCWJIBHBIX IEPEXOJOB B OINPEACICHHBIX TUIAX YPAaBHEHUH U
HEPABEHCTB C MOYJIEM.

74.Ilpocreiiye ypaBHEHUS U HEPABEHCTBA C MApaMETPOM.

75.YpaBHEHHSI K HEPABEHCTBA C MOJIYJIEM U C ITapaMETPaMH.

IlepeyeHb JaUTEPATYPHI AJIs1 MOATOTOBKH K 3a4€TYy U IK3aMeHY
OcCHOBHBIE HCTOYHUKH

1. Marematuka: anreOpa ¥ Hadajga MaTEMaTHYECKOTO aHajan3a, TEOMETPHSI.
Anrebpa ¥ Hayana Marematudeckoro asanuza: 10—11-e kmaccel: 0a30BbIM U
yrayonéuneiii ypoBuu : ydeonuk / III. A. Amumos, FO. M. Konsrun, M. B.
Tkauépa, ®&énopoBa. — 12-e uzn., crep. — Mocksa : [Ipocsemnienue, 2024. — 463
c. — ISBN 978-5-09-112136-0. — Tekct : 251eKTpOoHHBIH // JlaHb : 3JE€KTPOHHO-
ounbmmorteunas cucrema. — URL: https://e.lanbook.com/book/408656— Pexum
JI0CTyTA: JIJIsl aBTOPH3. TOIH30BaTEICH.

2. AranacsH, JI. C. MaremaTtuka: anrebpa W Hayajga MaTeMaTUYECKOTO
ananusza, reomerpus. I'eomerpust: 10—11-if kiaccel: 6a30BbIM U yriTyOJEHHBIN
ypoBHH : yueOHuk / JI. C. Atanacsn, B. ®@. byry3os, C. b. Kagomnes. — 12-¢
u3a., crep. — Mocksa : IlpocBemenne, 2023. — 287 ¢. — ISBN 978-5-09-
112137-7. — TexcT : aneKTpoHHbIH // JlaHb : 2IEeKTPOHHO-OMOIMOTEYHAS CUCTEMA.
— URL.: https://e.lanbook.com/book/408659— Pexum mocTyma: ajis aBTOPH3.
MOJIb30BATEIICH.

JlonoJIHUTEIbHbIE HCTOYHUKH

1. Kapmn, A. II. MaremaTtuka: 0a30Bblii YPOBEHb : ydeOHOe mocobue : B 2
yactsax / A. I1. Kapm, A. JI. Bepaep. — Mocksa : [Ipocsemnienue, 2024 — Yacts 1
— 2024. — 319 c. — ISBN 978-5-09-108510-5. — TexkcT: anexkTpoHHsbIii // JIaHb :
AIEKTPOHHO-OMOIMOTEUHAs cucrema. — URL.:
https://e.lanbook.com/book/408779— Pexxum noctyma: Uit aBTOPHU3.

2. Kapn, A. Il. MaremaTtuka: 06a30BbIii YpOBEHb : yueOHOe mocobue : B 2
yacTsx / A. I1. Kapn, A. JI. Bepuep. — Mockaa : IIpocsemienue, 2024 — Yactsb 2
— 2024. — 255 c. — ISBN 978-5-09-108511-2. — TekcT : anekTpoHHbIH // JlaHb
: AIEKTPOHHO-OMOIHOTeUHAS cucTema. — URL:
https /le.lanbook.com/book/408782 — Pexum goctyma:  JUIsl  aBTOPH3.
M0JIb30BATENEH.



https://e.lanbook.com/book/408656
https://e.lanbook.com/book/408659
https://e.lanbook.com/book/408779
https://e.lanbook.com/book/408782

3. Mep3nsak, A. I'. Marematuka. I'eomerpust: 10-ii kmacc: yriayOnéHHbBIN
ypoBeHb : yueoHuk / A. I'. Mep3nsk, . A. Homuposckuii, B. M. Ilonsikos ; mona
penakiuert B. E. Tlogonbckoro. — 7-e uzga., crep. — Mocksa : [IpocemieHue,
2023. — 272 c. — ISBN 978-5-09-103609-1. — TekcT : anekTpoHHbIl // JIaHb :
AJIEKTPOHHO-OMOIMOTeUHAS cucTema. — URL:
https://e.lanbook.com/book/334475—  Pexxum  jmocTyma: s aBTOPH3.
IIOJIb30BATEIICH.

4. Mepsnsak, A. I'. Marematuka. ['eomerpus: 11-i1 kmacc: yriyOnéHHbIN
ypoBeHb : yueoHuk / A. I'. Mep3nsk, /. A. Homuposckuii, B. M. I[lonskoB ; mox
penakiuert B. E. TTogonbckoro. — 7-e uzgm., crep. — Mocksa : [IpocenieHue,
2023. — 254 c. — ISBN 978-5-09-103610-7. — Texkct : anekTpoHHbIl // JlaHb :
3JIEKTpOHHO-OMOMoTeunas cucrema. — URL: https://e.lanbook.com/book/334478
— PexxuM ntoctyna: ajisi aBTOpH3. MOJIb30BATEIICH.

5. Mepzmsik, A. I'. Marematuka. Anrebpa ¥ Hadajia MaTeMaTUYE€CKOTO
ananuza. 10 xmacc : yriyOn€éHHbIN ypoBeHb : yueOHuk / A. I'. Mep3mk, 1. A.
Homuposckuii, B. M. IlomsikoB. — 6-¢ u3n., crep. — Mocksa : IIpocsemienue,
2022. — 480 c. — ISBN 978-5-09-087877-7. — Tekct : anexkTpoHHsIii // Jlans :
AIIEKTPOHHO-OUOIMOTEUHAs cuUcTeMa. — URL:
https://e.lanbook.com/book/360725—  Pexxum  gocTyma:  [jis  aBTOpUS3.
MOJIb30BATEIICH.

6. Mep3isik, A. I'. Marematuka. Anrebpa ¥ Hadajia MaTeMaTUYECKOTO
ananuza : 11 kmacc : yrimyOn€HHbI ypoBeHb : yueOHuK / A. I'. Mepamsk, J[. A.
Homuposckuii, B. M. [Tonsikos ; nox penakiueit B. E. [Togonsckoro. — 5-e u3.,
ctep. — Mocksa : IlpocBemenne, 2022. — 412 ¢. — ISBN 978-5-09-087874-
6. — Texkcr : snextpoHHsiii / JlaHb : 3MEKTPOHHO-OMONIMOTEYHAsT cUCTEMa. —
URL: https://e.lanbook.com/book/360722— Pexum goctyma: [jsi aBTOPHS3.
MOJIb30BATEIICH.

NHpopmanuoHHBIE CIIPABOYHbIC CHCTEMBI
1. Enunas xomiekiuss uu@poBbIX oOpa3oBarenbHbIX pecypcoB. — URL:
http://school-collection.edu.ru/ — TekcT: 37K TPOHHBIH.
2. Hayunas snektponnas OubOmamoreka (HOB). — URL: http://www.elibrary.ru
(mata oopamenusi: 12.05.2022). — TekcT: 3IeKTPOHHBIN.
3. OtkpeIThiil kotemK. Matemaruka. — URL: https://mathematics.ru/ . — TekcrT:
DIIEKTPOHHBIM.

4. denepalibHBIM nopTanl «Poccutiickoe oOpa3zoBaHue». — URL:
http://www.edu.ru/. — TekcT: 3JIeKTPOHHBIHA.

5. @enepanbHbIi 1IeHTP HHGOPMAIIMOHHO-00pa3oBaTenbHbIX pecypcoB. — URL:
http://fcior.edu.ru/ (nara obpamierus: 01.05.2022). — TekcT: 3K TPOHHBIH.
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Kpumepuu oyenxu:

- OIICHKa «OTJIMYHO» BBICTaBIsI€TCA OOydYarouieMycsi, €cid OH TIyOOKO u
IPOYHO YCBOWJ TMPOrpaMMHBIM  Marepuand Kypca, HCUEpIBIBAIOIIE,
MOCJIEIOBATEIBHO, YETKO U JIOTUYECKU CTPOUHO €0 M3Jaraer, yMeeT TeCHO
YBA3bIBATh TEOPUIO C MPAKTUKOW, CBOOOJHO CIHpaBIseTCS C 3aJayaMu U
BOIIPOCAaMH, MPUYEM HE 3aTPYJHSETCS C OTBETAaMHU NPU BUJIOW3MEHECHHUU
3aJlaHuli, TPABWIBHO OOOCHOBBIBACT TPUHATHIC pEIICHUS, BIAJEET
Pa3HOCTOPOHHMMH HAaBBIKAMH W MpPHEMaMU BBITIOJIHEHUS NPAKTUUYECKUX
3a/1a4.

- OIICHKa «XOPOILI0» BBICTABIAETCS OOY4YaIOIIEMYCs, €ClIi OH TBEPAO 3HAET
MaTepuan Kypca, TPaMOTHO U MO CYIIECTBY H3Jaraer ero, He JOoMycKas
CYILIECTBEHHBIX HETOYHOCTEH B OTBETE HA BOIPOC, MPABUILHO MPUMEHSIET
TEOPETUYECKUE TIOJIOKEHHUSI PU PEIICHUH MPAKTUYECKUX BOIIPOCOB U 3a]1ay,
BJIaJIc€T HEOOXOIUMBIMU HABBIKAMU U TPUEMAMU UX BBIMIOJHEHHUS.

- OIIGHKA «YJOBJICTBOPUTEIBHO» BBICTABISIETCA OOYyYalolmeMycs, €ClIh OH
MMEET 3HaHUS TOJIbKO OCHOBHOTO Marepuaja, HO HE€ YCBOWJ €ro JeTalei,
JIOTTyCKaeT HETOYHOCTH, HEJOCTATOYHO TMpPaBHIbHBIE (DOPMYIUPOBKH,
HapyUIeHUs JIOTHYECKOM MOCIEA0BATEIbHOCTH B U3JIOAKEHUN POTrPAMMHOIO
MaTepualia, HUCHBITHIBACT 3aTPYAHEHUS] TPHU BBINOTHEHUU MPAKTUYECKUX
3a/ay;

- OIICHKA «HEYAOBJICTBOPUTEIHHO» BBICTABISACTCS OOydYarOUIEMYyCs, €CJIM OH
HE 3HAET 3HAUYUTEIBHOM YacTW MPOrpaMMHOIO Marepuala, JI0IMyCKaeT
CYIIIECTBEHHbBIE OIMOKH, HEYBEPEHHO, C OOIBIIMMHU 3aTPYTHEHUSIMH PEIIaeT
MPaKTUYECKUE 3aa4M WM HE CIIPABISETCA C HUMU CAMOCTOSITEIBHO.

Ornenka He BBICTABISIETCS OOYy4YarOIIEMYCs, €CIM OH HE SBWJICA Ha JK3aMEH,

OTKa3ajcsi OT €ro CIaud, HE 3HAET MPOTrpaMMHBIM MaTepHall, HE MOXET PEIINTh
MPaKTUYECKUE 3aaUH.



