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OBIIHME ITOJIOKEHUA

1.1. PesympTaToM OCBO€HHSI Y4eOHOW IUCIUIUTAHBI SIBISIETCSI TOTOBHOCTH OOyYaromerocs K
OBJIAJICHUIO 3HAHUW W YMEHUH, OOYCIIOBJICHHBIX OOIIMMH M NPO(EeCcCHOHATHHBIMU KOMIICTEHIIUSIMH,
¢dopmupyrommecs B mponecce ocoeHus [IITKPC B nemom.

1.2. ®opmoli mpoMexyTodyHOW arrecTarmu 1o yuyeOHou mucruumHe OYJ[.04 Maremarnka u
MTOATBEPKACHUE COOTBETCTBUA 10 mpodeccun 54.01.20 'paduaeckwii muzaiiHep SBISETCS YK3aMEH.

KOHTpONbHO-OLIEHOUHBIE ~ CpelCcTBAa  NpeJHA3HAYeHbl [  KOHTPOJS U OLEHKHU
00pa3oBaTENbHBIX JTOCTHIKEHUH OOYYaroIUXcs, OCBOMBIIUX IMPOrpaMMy y4eOHOH IUCIMITIHHEI
«MaremaTHKa.

@®OC BKIIOYAIOT KOHTPOJIbHBIE MaTepuasbl JJIsi IPOBEIACHUS TEKYILIEro KOHTpOJA U
MIPOMEXYTOYHOM aTTecTalu B popMe IK3aMeHa.

@OC pa3paboTaHbl B COOTBETCTBHH C:

[MTIICC3 mo mpodeccun CIIO 54.02.01 I'paduueckuii quzaitHep NpOrpaMMon ydeOHOM
JTUCHUTUTUHBI .«MaTemaTuka.»

1. PE3YJIbTATBI OCBOEHUS YYEBHOM JUCIUILINHBI:
Copepxanue mnporpammbl guciuiuiMHbl  «MHpOpMaTHKa»  HampaBiIeHO Ha
JOCTHKEHUE CICAYIOIINX LeJIei:

. ¢dopmupoBaHue y 00yUarOMXCs NPEACTaBICHUI 0 posid HH(POPMATHKU
U  HMHPOPMAIMOHHO-KOMMYHHKaUMOHHBIX TexHonmoru (MKT) B coBpemMeHHOM
o01iecTBe, IOHUMaHNE OCHOB IPABOBBIX ACHEKTOB HCIIOIb30BAHUS KOMITBIOTEPHBIX
nporpamm u padotsl B IHTEpHeTE;

. dbopMupoBaHre y OOy4YalOIIUXCS YMEHHMH OCYIIECTBISATh MOUCK MU
UCIOJIb30BaHKE HH(OpMAIUU, HEOOXOAMMOW ISl 3(PQPEKTUBHOIO BBIOJHEHUS
npo¢eCCHOHANBHBIX 33J1a4, MPOPECCHOHATEHOTO U JIMYHOCTHOTO Pa3BUTHS;

. ¢dopmupoBaHue y 00ydaronxcss yMEHUH MPUMEHATh, aHAJIM3UPOBATH,
npeoOpa3oBbIBaTh MHGOPMALMOHHBIE MOJENH pealbHbIX OOBEKTOB U IPOILIECCOB,
ucnotib3ys npu 3toM MKT, B ToM yncie npu u3ydeHuu Apyrux JUCLUILINH;

. pa3BHUTHE y 00yUaronuxcs II03HABATEJIbHBIX UHTEPECOB,
MHTEJUIEKTYaIbHBIX M TBOPUYECKUX CIIOCOOHOCTEN MyTEM OCBOECHHUS M MCHOJIb30BaHUS
MetonoB uHbopMatuku u cpencts MUKT npu u3ydeHHM pazauyHbIX y4eOHBIX
IIPEIMETOB;

. npuobperenue 00yYaromMUMHUCs omnbITa MCIIOJIb30BAaHHUS
MH(OPMALIMOHHBIX TEXHOJOTUH B WHIUBUAYANBbHOM M KOJUIEKTUBHOM Yy4yeOHOU U
MO3HABATEJILHOM, B TOM YHCJIE IPOCKTHOM, AEATEILHOCTH;

. npuobpeTeHne  OOy4alOUIMMHCA  3HAHUH  OTUYECKHX  aCIEeKTOB
UHPOPMALIMOHHON  EATENbHOCTM W HMH()OPMALMOHHBIX KOMMYHHUKallUHd B
IJI00aNIbHBIX CETSAX; OCO3HAHHE OTBETCTBEHHOCTH JItOJIeH, BOBJICUCHHBIX B CO3/IaHUE
U HCIIOJIb30BaHNE MH(POPMALMOHHBIX CHUCTEM, PACIPOCTPAHEHUE M HCIIOJIb30BAaHUE
uHbOpMaINH;

. BJIaJICHHE MH(POPMAIIMOHHON KYJIbTYpOil, CHOCOOHOCTBIO
aHaM3MPOBaTh U OLEHUBATh MH(GOPMAIMIO C HCIOJIb30BaHWEM HH(OPMAITMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTUH, CPEICTB OOpPa30BaTENbHBIX M  COIHAIBHBIX
KOMMYHUKAaIIHH.

OcBoenue coaepxkaHusi y4eOHOM JTUCHUIUIMHBI OOECHEeYMBAET JOCTH)KCHHE
00yYaroMIMMHUCS CIEAYIOMUX Pe3yJbTATOB:

JIMYHOCTHBIX:

® YyBCTBO I'OPJIOCTH U YBa)KCHMsI K HCTOPUU PA3BUTUA U JTOCTHKCHHSIM OTEYECTBEH-
HOW MH(POPMATHKU B MUPOBON MHTyCTPUH UH()OPMAIIMOHHBIX TEXHOJIOTHH;



® OCO3HAHME CBOETO MECTa B MH()OPMAITMOHHOM OOIIECTBE;

® TOTOBHOCTh U CIIOCOOHOCTh K CaMOCTOSITEIbHOM M OTBETCTBEHHON TBOPYECKOM
JESITEIbHOCTHU C UCIOIb30BaHUEM MH(OPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUI;

® YMEHUE UCIIOJIb30BaTh JOCTUKEHHUSI COBPEMEHHON MH(OPMATUKH JJIs MOBBILIECHUS
COOCTBEHHOT'O HWHTEJIEKTYaJbHOTO PAa3BUTUS B BBIOpaHHON mpodeccuoHanbHOU Jes-
TEJNBbHOCTH, CaMOCTOSITEIBHO (POPMUPOBATH HOBBIE JUIsl c€0s1 3HAHUS B MPO(ecCHOHAIBHOM
00JacTH, UCIIOJIB3YSI ISl 3TOTO JOCTYIIHbIE HCTOYHUKH HH(OpMAINY;

® YMEHUE BBICTPAUBATh KOHCTPYKTHMBHBIE B3aMMOOTHOIIEHUS B KOMAaHJHOH pabote
[0 pelleHHI0 OOIMX 3aJay, B TOM YHCIE C HCIOJb30BAHUEM COBPEMEHHBIX CPE/ICTB
CETEBbIX KOMMYHHUKAIIHH;

e YMEHUE YIIPaBJISTh CBOEH MMO3HABATEIBHOMN JAESATEIBHOCTHIO, IPOBOIUTH CAMOOLIEH-
KY YPOBHS COOCTBEHHOTO MHTEIUIEKTYaJIbHOI'O Pa3BUTHs, B TOM YHCIIE C MCIOIb30BAHUEM
COBPEMEHHBIX IEKTPOHHBIX 00Pa30BaTEIbHBIX PECYPCOB;

e yMEHUE BBIOMpaTh I'PaMOTHOE IOBEIECHHUE NPU MCIOIB30BAHUU Pa3HOOOpA3HBIX
CPEICTB HH(OPMAIIMOHHO-KOMMYHHMKAIIMOHHBIX TEXHOJIOTMM Kak B NpodeccCHOHAIbHOU
NesITeIbHOCTH, TaK U B OBITY;

® TOTOBHOCTh K HPOJOJDKEHUIO OO0pa30BaHUS M MOBBIIICHUIO KBAIM(UKALUKU B
n30paHHON  MpodeCcCUOHATBLHON  JEATEIRHOCTH HAa  OCHOBE  Pa3BUTUA  JIMYHBIX
MH(OPMALIMOHHO-KOMMYHHUKAIIMOHHBIX KOMITETEHLIUH;

MeTanpeAMeTHbIX:

e M1 yMeHue omnpeaensiTb LEJIH, COCTaBIATh IUIAHBI JESATEIBHOCTH U OINpPEAeATh
CpeJICTBA, HEOOXOUMBIE JUIsl X PEATU3allNY;

M2 ucrnosib30BaHuE Pa3IMYHBIX BUAOB [MO3HABATEIILHOM I€ATEIBHOCTH JUISl PELICHHUS
MH(POPMAIMOHHBIX 3ajlad, NPUMEHEHHE OCHOBHBIX METOJOB IO3HaHus (HaOIrOAeHus,
OMMCAHUS, U3MEPEHUs, HKCIEPUMEHTA) Uil OpraHu3alMuHu y4eOHO-HCCIIEOBATEeIbCKOW U
MPOEKTHOM JIEATEIBHOCTH C HCIHOJIb30BaHUEM HH(OPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHI;

e M3 wucnonb3oBaHUE paA3TUYHBIX HH(OPMAIMOHHBIX OOBEKTOB, C KOTOPBIMU
BO3HHUKAaeT HEOOXOJIMMOCTh CTaJKMBAaThCcs B NpodeccCHOHAIbHOM cdepe B H3yUEHUU
SIBIICHUW U TIPOIIECCOB;

e M4 wucnonb30BaHWE PA3NUYHBIX HMCTOYHUKOB HWH(POpPMAIMH, B TOM YHCIE
ANEKTPOHHBIX OWUOIMOTEK, yMEHHEe KpPUTUYECKH OLIEHUBaTh U HUHTEPIPETUPOBATH
nH(}OpPMALINIO, TOTYYaEMYI0 U3 PA3IMYHBIX UCTOYHUKOB, B TOM Yucie U3 cetu HTepHeT;

eM5 yMeHue aHaJIM3UPOBAaTh U MPEACTaBIATh HH(GOPMAIUIO, [aHHYIO B
JIEKTPOHHBIX (popMaTax Ha KOMIIBIOTEPE B PA3NUYHBIX BHIAX;

eM6 yMeHHe UCHOJIB30BaThb CPEACTBA HMH(POPMALMOHHO-KOMMYHHUKALMOHHBIX
TEXHOJOIMI B PEHIEHMH KOTHUTUBHBIX, KOMMYHHMKAaTUBHBIX M OPraHM3allMOHHBIX 33]a4 C
coOmrofeHreM  TpeOOBaHMII  DPrOHOMHUKH,  TEXHHKH  O€30MacCHOCTH,  TUTHUECHBI,
pecypcocOepeXeHHs, TMPaBOBbIX W ATHYECKUX HOPM, HOpPM  HUHGOPMALMOHHOM
0€e30IMacHOCTH;

e M7 yMeHue myONMYHO MPEACTABIATH PE3YyJbTaTbl COOCTBEHHOI'O MCCIEIOBAHMS,
BECTH JUCKYCCHUHU, JOCTYIHO M TapMOHMYHO COYeTasl cojepKaHue U (OpMbl IPEICTaB-
nsieMoit uHpoOpMaIK CpeCTBAMU UH(GOPMAIIMOHHBIX U KOMMYHHUKAITMOHHBIX TEXHOJIOTU;

NnpeIMeTHbIX:

o [11 chopmMupoBaHHOCTH MIPEACTABICHUH O posid HHGOPMAITUU U WH(POPMAITHOHHBIX
IPOIIECCOB B OKPY’KAIOILIEM MHUPE;

o [I2 BnaseHue HaBbIKAMHU AITOPUTMHUYECKOTO MBILIUIEHUS U MOHMMAaHHE METOJI0B
(OpManbHOrO OMMCAHMS AITOPUTMOB, BIAJECHHE 3HAHUEM OCHOBHBIX AJTOPUTMHYECKHX



KOHCTPYKIIMI, yMEHUE aHAIM3UPOBATh AJITOPUTMBI;

e [13 ucnonb30BaHKE FOTOBBIX MPUKIIAJAHBIX KOMIBIOTEPHBIX IPOrpaMM MO NMPOoduito
HIOJITOTOBKY;

e [14 Bnanenue criocobaMu MpeAcTaBlIeHUs, XpAaHEHHUsI 1 00paOOTKH JaHHBIX Ha KOM-
NBIOTEPE;

o IS BilaneHNE KOMIBIOTEPHBIMHM CPEJICTBAMHU INPEACTABICHUS U AHAIN3A JaHHBIX B
AJIEKTPOHHBIX TAOIHIIAX;

¢ [16 chopMrpoBaHHOCTH NPEACTABICHHUH O 0a3aX JaHHBIX U MPOCTEUIINX CPEACTBAX
YIPAaBIICHUS UMU;

o[I7 chopMHUPOBAHHOCTh NPEACTABIEHUN O KOMIIBIOTEPHO-MaTEeMATUUYECKUX
MOJIENISIX U HEOOXOJUMOCTH aHAIM3a COOTBETCTBUS MOJEIHM U MOJEIHPYEMOro OOBEKTa
(mportecca);

o I8 BnaseHne TUNIOBBIMM ITPUEMAMH HAIIMCAHMSI IPOTPAMMBI Ha allTOPUTMHUYECKOM
A3bIKE JJI1 PEIICHHs] CTaHJApPTHOM 3aJladyd C HMCIOJb30BAHUEM OCHOBHBIX KOHCTPYKIUI
S3bIKa MPOrPaMMHUPOBAHMUS;

¢ [19 chopmupoBaHHOCTH 6A30BBIX HABBIKOB M YMEHUH MO COOJIIOICHUIO TPeOOBaHUI
TEeXHUKH O€30MacHOCTH, TMTHEHbl U pecypcocOepexeHus IMpu paboTe co CpeAcTBAMU
uH(pOpMaTHU3AIIIH;

¢][10 moHMMaHWE OCHOB IPaBOBBIX AaCHEKTOB MCIOJIB30BAHUSA KOMIIBIOTEPHBIX
IporpaMM U MpaB JOCTYMA K N100aIbHBIM HH(POPMALIMOHHBIM CEpBUCAM;

o[I11 npuMeHeHHE HA MPAKTHUKE CPEJCTB 3aIUThl MHPOPMALUMU OT BPEIOHOCHBIX
MporpaMm, coOII0EHUE MPaBUI JUYHOM O€30MaCHOCTH U 3TUKH B paboTe ¢ MHpopmaluen
Y CpeJICTBaMU KOMMYyHUKaluii B IHTepHETE.

OcBoeHHME Y4YeOHOM JUCHHUILIMHBI OOECTICYMBAET JOCTHIKEHHUE OOYYarOIIMMUCS
CJIETYIOIIMX JTMYHOCTHBIX PE3yJIbTaTOB pealn3aliy NIPOrpaMMbl BOCTIUTAHUS:

JIn4HOCTHBIE Pe3yIbTAThI
peanu3anuu NporpaMMbl BOCIMTAHUS
JIP 1 Oco3Haromui ce0s TpakIaHMHOM | 3aIIIUTHAKOM BEJIMKOW CTPaHbI.
[IposABnsAtONMI aKTUBHYIO I'PaXXJAHCKYHO MO3MILHMIO, AEMOHCTPUPYIOIIMHA HPHUBEPKEHHOCTH
MPUHLMIAM YEeCTHOCTH, IIOPAJOYHOCTH, OTKPBITOCTH, 3KOHOMHYECKHM aKTUBHBIA U
JIP 2 YYacTBYIOIIMA B CTYACHYECKOM W TEPPUTOPUATIBHOM CaMOYNPABICHUU, B TOM YHUCIIE Ha
YCIOBUSAX JTOOPOBOJIBYECTBA, MNPOAYKTHBHO B3aMMOJCHCTBYIOIIMI M y4YacTBYIOIIMHI B
JeSITebHOCTH OOLIECTBEHHBIX OpraHU3aLuil.
CoOroaromuii HOpMBI TIPaBOMOPSIIIKA, CICAYIOIINEN HeanaM TPaXkKIaHCKOTO OOIIECTBa,
oOecriedeHus1 6€30IaCHOCTH, MpaB U cBoOOX rpaxkaaH Poccuu. JIoAnbHBIM K yCTaHOBKaM H
JIP 3 NPOSIBIICHUAM TPEACTaBUTENCH CYOKYJIBTYp, OTJIMYAIOMINN UX OT TPYII € JECTPYKTHBHBIM H
JICBUAHTHBIM  TIOBEIEHUEM. JIEMOHCTpPUPYIOUIMI HENpUATHE U OPEAYNPEXKAAFOIINNA
COLIMAJIBHO OMACHOE MOBEIEHUE OKPYXKAIOIIUX.
[IposBnstonMil U TEMOHCTPUPYIOINN YBaKEHHE K JIIOASAM TpyZa, OCO3HAIOIIMN IIEHHOCTH
JIP 4 cobctBeHHoro Tpyna. Crpemsmmiics K (OPMHPOBAHHMIO B CETEBOHW cpelle JUYHOCTHO H
po¢heCCHOHANBHOTO KOHCTPYKTUBHOTO «IIM(POBOTO CIIeaay.
JleMOHCTpUpPYIOLMIT TPUBEPKEHHOCTh K POAHON KyJbType, HUCTOPHUUYECKOM NaMATH Ha
JIP 5 ocHoBe I00BM K Poamue, pogHOMY Hapoay, Maloil poAMHE, MPUHSATHIO TPaAULHUOHHBIX
LIEHHOCTe MHOrOHaIMOHAILHOTO Hapoaa Poccuu.
IIposBnsionMii yBaKeHHE K JIOASM CTapIIero IMOKOJEHHS M TOTOBHOCTh K YYacTHIO B
COLMAIBHOMN MOAJIEPIKKE U BOJOHTEPCKUX JIBHKEHUSIX.
Oco3Haromui NPUOPUTETHYIO LIEHHOCTh JIMYHOCTU YE€JIOBEKA; YBa)KaroIUil COOCTBEHHYIO U
YyXYI0 YHUKaJIbHOCTh B PA3IMYHBIX CUTYalUsX, BO BCeX (popMax U BUIaxX JESTEIbHOCTH.
[IposBnstomii ¥ AEMOHCTPUPYIOIIMHA  YyBa)XK€HME K MPEICTaBUTEISAM  PA3JINYHBIX
JIP 8 STHOKYJIbTYPHBIX, COLHAIBHBIX, KOH(ECCHOHANBHBIX M HHBIX rpynn. ConpHyYacTHBIA K
COXPAHEHUIO, TPEYMHOKEHUI0 M TPAaHCISIHAN KyJIbTYPHBIX TPagUIMAd W LEHHOCTEH

JIP 6

JP 7



JIP9

JIP 10

JIP 11

JIP 12

MHOTOHAITHOHAIEHOTO POCCHUHCKOTO TOCYIapCTBa.

Cobmogaromuii ¥ MpoTaraHIupyIONIHiA MpaBmiia 3A0POBOT0 B 0e30macHoro 00pa3a KHU3HH,
CIOpTa; MPEIYNPESKIAIONIMN JIMOO TPEOJIONCBAONIMNA 3aBUCUMOCTH OT aJIKOTOJIs, Tabaka,
MICUXOAKTUBHBIX BEIIECTB, a3apTHBHIX HUrp U T.0. COXpaHAOMMUHA MCUXOIOTUYECKYIO
YCTOWYHMBOCTH B CUTYaTHBHO CIIOKHBIX WM CTPEMHUTENHFHO MEHSIOIIIXCS CUTYaIHAX.
3aboTsmuiics 0 3ammuTe OKPYKAIOIIeH cpeibl, COOCTBEHHON M UyKOi 0€30IMacHOCTH, B TOM
gucie nudpoBoii.

[IposBnstomuii  yBakeHHE K OCTETHYECKHM IIGHHOCTSIM, OOJIaJarolnii  OCHOBaMH
3CTETHICCKON KYJIBTYPHI.

IIpunumarominii ceMeNHbIE LIEHHOCTH, TOTOBBIA K CO3IaHUI0 CEMbM M BOCIUTAaHUIO AETEH;
JEMOHCTPUPYIOIIUI  HENPHUSATHE HACWIMS B  CEMbE, YyXOJa OT  POJUTEIBCKOMN
OTBETCTBEHHOCTH, OTKa3a OT OTHONIEHWA CO CBOMMH JeTbMH M WX (UHAHCOBOTO
coepKaHusl.



2. OHEHKA OCBOEHUS YMEHUI U 3HAHUN
OCHOBHOH 1I€JIBI0 OIICHKM TEOPETHYECKOro Kypca ydeOHo# mucrumiuael OY/[.04 Marematnka WMHbopmaTvka W MOATBEPKICHHE COOTBETCTBHS I10
mpodeccun 54.01.20 I'paduueckuii muzaiinep ABIsAETCS OIIEHKA YMEHUN U 3HAHUU.
OrneHKa OCBOCHHS YMEHHAN ¥ 3HAHWN y4eOHOM TUCIUILINHBI OCYIIECTBISIETCS HA OCHOBE CIEYIOIINX ITOKa3aTellel OLIEHKN pe3yibTara;

[TproGpereHHBIH & | Haumenosanue
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3HaHUA > Z o
o P> 2,
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1 2 3 4 5 |6 7
MI-7, 1I1-11, | V1 - BBINIOJIHATE | BeimonHenue Aaredpa 1- DK3ameH
JI1-12 apu()METHUECKHE  JEHCTBHS | CAMOCTOSTENbHBIX/KOHTPOIBHBIX 3
HaJ YMCJIaMH, COUYeTasi YCTHhIE | paborT.
M  THUCBMEHHBIE  TpuUeMbl; | B COOTBETCTBUM C YpOBHEM
Haxo0JIUTh NpUOIMKEHHBIE | BBITOJHEHUS PabOThI:
3HAYEHUS BEJINYUH U | paboTa BBIIIOJIHEHA; Pedepar,
MOTPEUTHOCTH BBIUMCIICHUI | paboTa  BBINIOJHEHa, HO C JOKJIaJ, 3cce,
(abcomoTHast U | OIIHOKaMHu; cooburenme,
OTHOCHUTEINbHAs); CpaBHUBATH | pabOTa HE BBHITIOJIHEHA. Tect mo Teme,
JlaGopatopHast
YHUCJIOBBIE BBIPAKECHHUS;
/ MPaKTH.
VY2 - HaxoguTh 3HaYEHUS PaGora
KOpHs, CTeleHH, Jorapudma, PaGouas
TPUTOHOMETPUUYECKUX TeTpab,
BBIPAKECHH I Ha OCHOBE KOHTPOJIbHAs
onpeeieHus, UCIOIb3ysl IMpHU pabora
HEOOXOIUMOCTH

MHCTPYMEHTAJIBHBIE CPEACTBA;
M0JIb30BAThCA MPUOIMKEHHOM
OLICHKOW TpU TNPAKTUYECKUX
pacuerax;




V3 - BBIITOJTHATD
MpeoOpa3oBaHUs BBIPAKEHUH,

MIPUMEHSIS bopmybl,
CBSI3aHHBIE CO  CBOMCTBaMH
CTETIECHEH, J0rapupmMoB,
TPUTOHOMETPHUYECKUX
GyHKIH;

HCMO0JIL30BATh

npuodpeTeHHble 3HAHHUA U
YMeHHs B INPaKTHYeCKOH
AeATeJbHOCTH "
IOBCEIHEBHOM KU3HMU.

JUIS  TIPAaKTUYECKUX pPacueToB
no  ¢opmynaMm,  BKIOYas
hopmyIbI, coepKalme
CTEIICHH, pajuKabl,
Jorapu@msl u
TPUTOHOMETPUUECKHE

GyHKIUM, UCHOJB3YyS  IpH
HEOOXO/MMOCTH  CIPaBOYHBIE
Marepuansl M IPOCTEHINne
BBIUYHCIIUTENBHBIE YCTPOICTBA

31 - 3HAYECHUE
MaTEeMaTHYeCKONH HayKH IS
pelreHus 3ajad,

BOZHUKAIOIIUX B TEOPUH W
MIPAKTUKE; MIMPOTY U B TO XKE
BpeMs OTPaHUYEHHOCTH
MPUMECHECHHUST MaTeMaTHYCCKUX
METOJIOB K  aHauu3y W
WCCIICJTOBAHUIO TIPOIECCOB H
SBIIGHUA B  TpUpoOJEe U
oOmiecTBe.




32 - 3HayeHHE MPAKTUKU U
BOIIPOCOB, BO3HUKAIOIIUX B
camon MaTeMaTHKe JUIS
dbopMHpOBaHHUA M  Pa3BUTHUSA
MaTeMaTU4YeCKOU HAYKU;
UCTOPHUIO Pa3BUTHS IOHSATHS
qucia, CO3/1aHUS
MaTEMaTH4ECKOIr 0 aHaJn3a,
BO3HUKHOBEHHS U Pa3BUTHUS

reOMETPUH
33 - yHUBepcaJIbHBIA XapaKTep
3aKOHOB JIOTUKHU
MaTeMaTHYECKHUX
paccyXIeHui, Hx
MIPUMEHUMOCTh BO BCEX
obmacTsax YEJI0BEUECKOU
NEeATEIbHOCTH

34 - BEpOATHOCTHBIN XapaKTep
pa3IMYHbIX IIPOLIECCOB

OKpYyZKaromero Mmupa.

M1-7,
JI1-12

I11-11,

Y4 - BBUUCIATH 3HA4YCHHE
GyHKIMM 1O  33IaHHOMY
3HAUEHUIO  apryMeHTa IIpH
Pa3IMyYHBIX crocobax 3aJaHus
INZINIVIH

VY5 - onpenensiTe OCHOBHBIE
CBOWCTBA YMCIIOBBIX (PYHKIHUH,
WJUTFOCTPUPOBATH nux Ha

rpadukax;
Y6 - crpoutrb rpaduku
M3YYEHHBIX (byHKIHMH,

WUIIOCTPUPOBATh MO TpauKy

Brimosninenue
CaMOCTOSITENIbHBIX/KOHTPOIbHBIX
pador.

B coorBercTBMM C ypOBHEM
BBITTOJIHEHUS paOOThI:

paboTa BHITIOJIHEHA,

pabota  BBIIOJIHEHa, HO C
OIINOKAMHU;

paboTa He BBHINOIHEHA.

DOyHKUMH U TPaPUKHU

OK3aMeH




CBOMCTBA AJIEMEHTaPHBIX
GhyHKIWIH;

V7 -ucnonn3oBaTh IMOHITHE
GyHKOMHM 71 OMUCAHUSA U
aHaJm3a 3aBHCUMOCTEH
BEJINYHH;

HCI0JIb30BATh
NpUoOOpPeTeHHbIe 3HAHUSA W
YMEHUSI B TNPAKTHYECKOU
JAesATeJIbHOCTH "
NOBCETHEBHOM KM3HM

JUIS  OIIMCAHHUS C IIOMOIIBIO

byHKIMH pa3IUYHbIX
3aBUCHMOCTEH, MPECTaBICHUS
nux rpaduyecky,
MHTEpIpeTanuu rpaguKoB

31 - 3HaYeHHE
MaTeMaTHYeCKOM HaykKu Juis
perteHuHs 3ajay,

BO3HHUKAIOIIUX B TEOPUH U
MPAKTHUKE; IIUPOTY U B TO KE
BpeMs OrPaHUYEHHOCTh
MPUMEHEHHUST MaTeMaTHYECKUX
METOJOB K  aHaIuW3y U
WCCIIC/IOBAaHUIO TIPOIIECCOB U
ABIICHMH B  TpUpOJEe U
oOmiecTBe.

32 - 3HayeHHE MPAKTUKU U
BOMIPOCOB, BO3HUKAIOIIUX B
camoif MaTeMaTuke s
dbopMHUpOBaHHS H  Pa3BUTHS
MaTeMaTHYeCKOM HayKH;
WCTOPHIO DPAa3BHUTHUS TOHSITHS




qHCIIa, CO3JaHUs
MaTeMaTU4eckoro  aHayu3a,
BO3HUKHOBEHUSI M Pa3BUTHUSA
reoMeTpuu

33 - yHUBepcaJIbHBIA XapaKTep

3aKOHOB JIOTUKHU
MaTeMaTHYECKHUX
paccyXIeHui, Hx
MIPUMEHUMOCTh BO BCEX
obmacTsax YEJI0BEYECKOU
NEeSITENIbHOCTH

34 - BEepOSATHOCTHBIN XapakTep
pa3IMYHbIX IIPOLIECCOB

OKpY’KalOIIero MUpa.

MI1-7,
J1-12

I11-11,

V8 - HaxoauTh MPOU3BOJHBIE
AJIEMEHTAPHBIX (PYHKIIHIA;

Y9 - HCII0JIb30BATh
MPOU3BOJIHYIO JUISI HM3YYCHUS
CBOICTB byHKIMH u
MIOCTPOEHHUSI TPAPUKOB;

Y10 - IIPUMEHSITh
MIPOU3BOIHYIO JUTSI IPOBEICHUS
NPUOIMKEHHBIX BBIYUCICHHH,
pemarp 3ama4dl TPUKIATHOTO
XapakTepa Ha HaXOXJCHHE
HauOOJIbIIEr0 ¥ HAaMMEHBILEr O

3HAYCHMS,
Vi1l - BBIYHCIISATH B
MPOCTEUIINX CiIyvasx
IUIom@aaIi ©U  OOBEMBI  C
HCITOJIb30BaHUEM

OMPCACIICHHOI'O MHTCrpaa,

Brinosninenue
CaMOCTOSITEIIbHBIX/KOHTPOJIbHBIX
pador.

B coorBerctBMM C ypOBHEM
BBITIOJTHEHUS paOOTHI:

paboTa BHITIOJIHEHA,

paboTa  BBIMOJIHEHAa, HO C
OomnOKaMu;

paboTa He BBHITIOJTHEHA.

Haugaaa
MATEMATHYECKOIr o
aHaJIn3a

OK3amMeH




HCII0JIL30BATH
npuoOpeTeHHble 3HAHUS M
YyMEeHHSI B TPAKTHYeCKOH
AeATeJIbHOCTH U
MOBCEeIHEBHOM KU3HH IS

pelleHrs TPUKIATHBIX 3a/ad,
B TOM YHCIE COLHAJIbHO-
HKOHOMHYECKUX u
¢bu3nvecknx, Ha HauOOJIBIINE
U HaWMEHBbIIME 3HAYCHMs, Ha
HaXOXJEHUE  CKOPOCTH |

YCKOPCHHUSI.
31 - 3HaYEHHUE
MaTeMaTHYeCKON HAyKH JUIs
pelreHus 3aja4,

BO3HHUKAIOIIUX B TEOPUHU U
MPAKTHUKE; IIUPOTY U B TO KE
BpeMs OrPaHUYEHHOCTh
MPUMEHEHHUSI MaTeMaTHYECKHX
METOJOB K  aHaIuW3y U
WCCIICIOBAaHUIO TIPOIIECCOB U
ABJICHMH B  TIpUpoJe U
oOmiecTse.

32 - 3HaycHHWE MPAKTUKU H
BOTIPOCOB, BO3HHUKAIOMIUX B
camoif MaTeMaTuke s
dbopMHUpOBaHHUS H  Pa3BUTHSA

MaTeMaTU4eCKOi HayKU;
HUCTOPUIO Pa3BUTHUA IIOHATUSA
qucia, CO3aaHus

MaTeMaTH4eCcKOro aHaJn3a,
BO3HUKHOBEHHUSI M Ppa3BUTUSA
T€OMETPUH




33 - yHUBepcaJIbHBIA XapaKTep

3aKOHOB JIOTUKH
MaTeMaTHYECKHUX
paccyKIeHui, ux
IIPUMEHUMOCTh BO BCEX
obmacTsx YeJI0BeueCKon
JeSITENIbHOCTH

34 - BEpOATHOCTHBIN XapaKTep
pa3IMYHbIX IIPOLIECCOB

OKpYyZKaromero Mmupa.

MI1-7,
JI1-12

I11-11,

V12 - pemaTh pauuoHalbHBIE,
MOKa3aTebHBIC,
norapudMuuecKue,
TPUTOHOMETPUYECKHUE
yYpaBHEHUs, CBOASAIIMECST K
JUHEWHBIM W KBaJ[paTHBIM, a

TaKxxe aHaJOTUYHBIE
HEPaBEHCTBA U CUCTEMBI;
V13 - HUCIIOJIB30BaTh

rpa@u4ecKuil METOJl pelieHus
YpaBHEHUHN U HEPABEHCTB;

Y14 - wuzoOpaxarp  Ha
KOOpJAWHATHON IJIOCKOCTH
peLIeHns YpaBHEHUH,

HEPaBEHCTB U CUCTEM C JABYMs
HEHU3BECTHBIMH;

V15 - cocraBiATh M pemiathb
YpaBHEHUS ¥ HEPaBEHCTBA,
CBSI3bIBAIOIIME  HEU3BECTHBIE
BEJIMYMHBI B TEKCTOBBIX (B TOM
qucae NPUKIAAHBIX) 3ajayax.
HCI0JIb30BATh

Brinosninenue
CaMOCTOSITEIIbHBIX/KOHTPOIBHBIX
pador.

B coorBerctBUM C ypOBHEM
BBITIOJTHEHUS paOOTHI:

paboTa BHITIOJIHEHA,

paboTa  BBIMOJHEHAa, HO C
OomnOKaMu;

paboTa He BBHITIOJTHEHA.

YpaBHenust
HepaBeHCTBA

OK3amMeH




NpuoOpeTeHHble 3HAHUSA W
YMEHUSI B TNPAKTHYECKON

IeATeJIHLHOCTH "
IOBCEIHEBHOM KM3HU:
ISt MOCTPOCHUS u

HUCCIIEIOBAHUA MPOCTEHUIIINX
MaTEMATUYECKUX MOJIENIEH.

31 - 3Ha4YEHUE
MaTEeMaTHYECKONH HAyKH IS
pelieHus 3ajad,

BO3HUKAIOIIUX B TEOPUU H
IIPAKTUKE; LIMPOTY U B TO XK€
BpeMsl OTrpaHUYEHHOCTh
IIPUMEHEHHST MaTeMaTUYECKUX
METOJIOB K  aHauu3y W
HCCIIENOBAaHUIO IIPOLIECCOB H
SBICHUM B  IIPUPOJE W
o01ecTBe.

32 - 3HayeHHE MpPaKTHUKU U
BOIIPOCOB, BO3HUKAIOIIUX B
camoi MaTeMaTHKe JUTSL
dbopMHUpoBaHUA M Pa3BUTUSA
MaTeMaTHYeCKOU HAYKHU;
UCTOPHUIO Pa3BUTHS IOHSTHS
qiuca, CO3/1aHUSA
MaTEMaTH4ECKOI0 aHaJn3a,
BO3HUKHOBECHHS U Pa3BUTHS

r€OMETpUHU
33 - yHUBEpCaJIbHBIN XapakTep
3aKOHOB JIOTUKHU
MaTeMaTUYeCKUX

paccyXIeHu, 1204

IMPUMECHUMOCTD BO BCEX




o0macTsx YeJI0BEUECKOU
JesTeNbHOCTH

34 - BEpOATHOCTHBIN XapaKTep
pa3IUYHbIX IIPOLIECCOB

OKPYKAaIOIIEr0 MHPA.

DK3amMeH

Ml1-7, 1I1-11, | V16 - pemarts mnpocreimue | Beimonnenne KOMBHUHATOPHKA, | 1-
JI1-12 KOMOWHATOPHBIC 3amaun | camocToATenbHBIX/KOHTpoNbHBIX | CTATUCTHUKA u|3
METOZIOM Tepedopa, a Takxke ¢ | pabor. TEOPUSI
WCIIONE30BAHMEM — M3BECTHRIX | B cooTBerctBum ¢ ypoHem | BEPOSITHOCTEM

dbopmy; BBITIOJTHEHUS paOOTHI:

Y17 - BBIUUCIISAThH B | paboTa BBITIOJIHEHA;

MPOCTEHIINX cilydasx | paboTa  BBINOJIHEHAa, HO C

BEPOSITHOCTH  COOBITMH  Ha | OIIMOKaMu;

OCHOBE  IOjicueTa  4ucia | paboTa HE BBIIOJHEHA.

UCXOJIOB; HCII0JIL30BATH

npuodpeTeHHble 3HAHHUA U

YMeHHs B INPaKTHYeCKOH

AeATeJbHOCTH U

MOBCEAHEBHOM KM3HU:

TUISE aHaJIM3a peayIbHbIX

YHCIIOBBIX TaHHBIX,

MPEJICTAaBICHHBIX B BUJE

Jauarpamm, rpauKoB;

aHanu3a nHpopmanuu

CTaTUCTUYECKOTO XapaKTepa.
M1-7, 1I1-11, | VI8 - pacno3HaBaTh Ha | BeimonaHeHHe IF'EOMETPUA 1-
JI1-12 yepTeKax u MOJIENSIX | CAMOCTOSATENBHBIX/KOHTPOIBHBIX 3

MIPOCTPAHCTBEHHbIE  (OPMBI; | paboT.

COOTHOCHTH TpexMepHble | B cOOTBETCTBUM C YpOBHEM

OOBEKTBI C WX OIUCAHHUSIMH,
M300paXKEHUSIMU;

BBITIOJTHEHHS pa0OTHI;
paboTa BBITIOJIHEHA;

DK3amMeH




V19 - omnmceIBaTh B3aUMHOC
pacIoJIOKEHUE  MPSAMBIX |
IJIOCKOCTEN B IPOCTPAHCTBE,

apryMEeHTHPOBATh CBOM
CYXKICHHUS 00 3TOM
PacHoI0KEHHH;

Y20 - a”anu3upoBaTh B
IpOCTEHIINX cIrydasx
B3aMMHOE pacrionoxeHune

00BEKTOB B IPOCTPAHCTBE;

Y21 - m300pakaTh OCHOBHEIC
MHOTOTPaHHUKU U  KpPYyTJIbIe
TeJa; BBHIMOJHATH YEPTEKHU IO
yCIIOBUSM 3a7a4;

Y22 - crpouth mnpocTenue

CEYCHUSA KyOa, IIPU3MBI,
MU PaMHU/IbI;

y23 - pemars
IIJIJAHUMETPUYECKUE u
MIPOCTEUILINE

CTEPEOMETPUYCCKHE 3a/1a4H Ha
HAXOXJCHUE TCOMETPUYCCKHUX

BEJINYUH (nmuH, YIJIOB,
iomnaaen, o0beMoB);

Y24 - wucnone3oBaTh IpHU
pELIEHHH CTEPEOMETPHUECKUX
3ajau IUIAaHUMETPUYECKUE
(bakThl U METOJIBI;

V25 - MPOBOJUTH

JIOKa3aTelIbHbIE PAaCCYKIACHUs
B XOJI€ PEIICHUS 3a]1a4;
HCI0/1b30BATh
NpUOOPETEHHbIC 3HAHMA M

paboTa  BBINOJHEHA,
OIIINOKAMHU;
paboTa HEe BEITIOJTHEHA.

HO




yMeHHUS] B NPaKTHYECKOii

NeATeILHOCTH ) |
MOBCEeIHEBHOM KU3HU:
VIS HUCCIIEIOBaHUSI

(MOZEeNnMpoBaHUs) HECIOKHBIX
NPAaKTHYECKUX CHUTyallMid Ha
OCHOBE H3YYEHHBIX (POpMyI U
CBOMCTB (puryp;

BBIUUCIICHUSI ~ O0BEMOB U
TIoIazeH HOBEPXHOCTEH
MPOCTPAHCTBEHHBIX TN TpPH
peuIeHun HPaKTHYECKUX
3amad, UCTIONB3YS npu
HEOOXOAMMOCTH CIIPaBOYHUKH
u BBIYUCITUTEILHBIE
YCTPOMCTBA.

31 - 3HaYeHHE
MaTeMaTHYeCKOM HaykKu Juis
perteHuHs 3ajad,
BO3HHUKAIOIIUX B TEOPUH U
MPAKTHUKE; IIUPOTY U B TO KE
BpeMs OrPaHUYEHHOCTh
MPUMEHEHHUST MaTeMaTHYECKUX
METOJOB K  aHaIuW3y U
WCCIIC/IOBAaHUIO TIPOIIECCOB U
ABIICHMH B  TpUpOJEe U
oOmiecTBe.

32 - 3HayeHHE MPAKTUKU U
BOMIPOCOB, BO3HUKAIOIIUX B
camoif MaTeMaTuke s
dbopMHUpOBaHHS W  Pa3BUTHSA
MaTeMaTHYeCKOM HayKH;
WCTOPHIO DPAa3BHUTHUS TOHSITHS




qHCIIa, CO3JaHUs
MaTeMaTU4eckoro  aHayu3a,
BO3HUKHOBEHUSI M Pa3BUTHUSA
reoMeTpuu

33 - yHUBepcaJIbHBIA XapaKTep

3aKOHOB JIOTUKHU
MaTeMaTHYECKHUX
paccyXIeHui, Hx
MIPUMEHUMOCTh BO BCEX
obmacTsax YEJI0BEYECKOU
NEeSITENIbHOCTH

34 - BEepOSATHOCTHBIN XapakTep
pa3IMYHbIX IIPOLIECCOB

OKpY’KalOIIero MUpa.




KoHTpo/Ib M OlleHKA 0CBOEHHS Y4eOHO# TMCHUIIMHBI 110 TeMaM (pa3ae/iaM COrJIaCHO TeMATHYECKOMY IUIaHY)

JJieMeHT ®opMbI 1 METOABI KOHTPOJISI
y4eOHoH
AHCUHMILINHBI Texkymmii KOHTPOJIb Py0eskHblii KOHTPOJIb IIpomexyToUyHast ATTECTALMSA
®opma KOHTPOJIS IIpoBepsiembie Y,3 | ®opma IIpoBepsiemble dopma IIpoBepsiemble
KOHTpPOJIst y,3 KOHTPOJIA Y,3
Paznen 1 KoHTtponbHas padota 31,32,33
Vi
Pasnen 2 KonrponbHas pabora 31,32,33
Y1,V¥2,V3,
Pa3znen 3 31, 32,33 31, 32
V1,¥2,¥3, Y18, V19, ¥20, V25
Pazgen 4 CamocrosiTenpHas padora V16,Y17,34
Paznea 5 KonTponbnas pabota 31,32
V18, Y19, ¥20, ¥25
Pa3zgen 6 KonTponbnas 31
paborta V1, V2, V3,
31
V1,¥2,¥3,V4
Paszpnen 7 Konrponsnas pabora 31,32,33
Y4,V5,¥6,VY7
Pazgen 8 KonTponbnas pabota V18,¥19,¥20,¥21,¥V
22,Y23,V24,
¥25,32,33
Pa3znen 9 Kontposnbnas pabota 31,32,33
Y8, Y9, VI0
Pa3znen 10 Kontposbnas pabota 31,32,33
Y11
Pa3zgen 11 CamMmocTosTenbpHas 31,32,
Y17
Paznen 12 Konrtponbnas 31,32,33,34,
paborta Y1-V25
Ok3amMeH 31,32,33,34,

Y1-¥25




3.1. TunoBble 3a0aHNUs IS OLEeHKH OcBOeHHs nucuuiinnbl Y JI/IIM (ykaszats KoJ, Ha3BaHUE)

Buapl 3aganuii:

1. JlabopaTtopHbie/npakTudeckue padbotsl - 160 yacos.

2. KontponsHsle paboTsl — 10 gacos.

3 Pedepar, nokman cooOiieHue, scce, BOMPOCH sl YCTHOTO (MMMCHbMEHHOTO OMpoca 10 TeMe,
paszneny)

4. Dx3ameH.

Paboueit mporpammoit yuebnoit muctumiuHel OVY][.04 MaremaTnka B TOATBEpXKICHHUE
cootBetcTBUs st mpodeccunt 54.01.20 mpenycmoTtpeHo 160 4acoB MpakTUYECKUX 3aHITHH:

[TpakTueckoe 3anstue Nel. [ToHsTHE KOpHS CTENEHHU N.

[TpakTrueckoe 3ansaTue Ne2. Apudpmernueckuii KopeHb. CBONCTBAa KOPHEH CTETICHU M.

[Ipaktuueckoe 3anstue Ne3. KopHu uetHoi M HeweTHOHM creneHeil. IIpeoOpasoBanue
KopHeil. JleficTBUS HaJl KOPHSAMH.

[Ipaktuueckoe 3anstue Ned. PereHue npocTednx UppaluoOHaIbHBIX YPAaBHEHHI.

[IpakTuueckoe 3anstue Ne5. PemieHue npocTediinx UppalioOHalIbHbIX YPABHEHUH.

[Tpaktueckoe 3anstue Ne6. CrenmeHb ¢ palMOHAIBHBIM IoKa3areneMm. CBolicTBa
CTEIIEHHU.

[TpakTaeckoe 3ansTue Ne7. CBoiicTBa morapudmMoB.

[TpakTiueckoe 3ausatue Ne§. CpoiicTBa morapudmoB. Beruncnenue norapugmos.

[TpakTrueckoe 3ansatue Ne9. [Ipocreiinme nokasareabHble ypaBHEHHUS.

[Ipaktuueckoe 3anstue NelO. [IpocTeiimme nokazarenbHble ypaBHEHHUS.

[Tpaktuueckoe 3anstue Nel 1. [Ipocreiimue norapupMuydeckue ypaBHEHUS.

[Tpaktiueckoe 3ansarue Nel2. Ilpocrteifine mnoka3zarenbHble U JOrapupMUUYECKUE
HEPaBEHCTBA.

[Ipaktuueckoe 3anstue Nel3. [TapannenbHbie npsiMble B IPOCTPAHCTBE.

[Ipaktuueckoe 3anstue Nel4 .Yron Mexay npsMbIMH.

[Ipaktuueckoe 3anstue NelS. PemieHue 3amad Ha B3aMMHOE PACIOJIOKEHUE MPSIMBIX B
MPOCTPAHCTBE. YTOJ MEXK]y IPSIMBIMH.

[Ipaktuueckoe 3anstue Nel6. IlapamnensHbie miockoctu. CBONCTBAa MapasuiesIbHBIX
IIJIOCKOCTEM.

[Ipaktuueckoe 3anstue Nel7. Terparap u napauienenunes

3ajaun Ha TOCTPOEHUE CEUCHU.

[Ipaktuueckoe 3anstue Nel8. IlepnennukynspHeie npsiMble B npocTpaHcTBe. [Ipu3Hak
MEPIEHANKYISPHOCTH MPSAMOU U TIIOCKOCTH.

[Ipaktuueckoe 3anstue Nel9. Ileprniennukyinsap U HakJIoHHbIE. PaccTosiHME OT TOYKH 110
IIJIOCKOCTH.

[Ipaktuueckoe 3anstue No2(). Teopema o Tpex HEPHNEHAUKYIApAX. YTOJ MEXAY IPsIMOi
U IJIOCKOCTBIO.

[Ipaktuueckoe 3anstue Ne2l.JIByrpanusbiii yron. [Ipu3Hak nepneHIuKYISIPHOCTH JBYX
IIJIOCKOCTEM.

[IpakTuueckoe 3anarue Ne22. IlepecraHOBKH.

[IpakTuueckoe 3ansaTue Ne23. PazmenieHus.

ITpakTueckoe 3ansatue Ne24. CoueraHusl.

[TpakTuueckoe 3ansatue Ne25. bunom Hetotona u TpeyrosnbHuk [lackans.

[IpaxkTuueckoe 3ansTue Ne26. Pemenre KoMOMHATOPHBIX 33134

[IpakTnueckoe 3ansatue Ne27. [loHsTHE BEKTOpa B IPOCTPAHCTBE

[Ipaktuueckoe 3anstre Ne28. CrioxkeHUE U BHIYUTAHUE BEKTOPOB. Y MHOXKEHUE BEKTOPA
Ha 4UCIIO.

[Ipaktuueckoe 3anstue Ne29. I[IpsimoyronpHas cucremMa KOOpAUHAT B IPOCTPAHCTBE.

ITpaktunueckoe 3ansatue Ne3(. Koopaunatel BeKTopa.

[Ipaktuueckoe 3anstue Ne3 1. KoopauHatel BeKTOpa.

[IpakTuueckoe 3ansatue Ne32. [Ipocreiimme 3aga4v B KOOpAUHATAX.

ITpakTueckoe 3ansaTue Ne33. [Tpocreiimne 3agaun B KOOpAUHaTAaX.



YTJIOB.

[IpakTnueckoe 3anatue Ne3d4. CxajisipHOE MPOU3BEICHHE BEKTOPOB.

[IpakTuueckoe 3anarue Ne35. Pemenue 3a1a4 Ha KOOPAMHATHI U BEKTOPBI

IIpakTuueckoe 3ansatue Ne36. [lonstue yrina. Pagnannas mepa yria.

[Ipaktuueckoe 3anstue Ne37. [lonstue yrina. Panuannas mepa yria.

[Tpaktuueckoe 3anarue Ne38. OcHoBHbIC (opMysbl. DOPMYIIBI IS JTOMOJHUTEIBHBIX

[Ipaktuueckoe 3ansatue Ne39. HaxoxaeHue TaHreHca U KOTaHI€Hca yria.

[Ipaktuueckoe 3anstue Ne4(. Kocunyc pa3HOCTH U KOCUHYC CYyMMBI IBYX YIJIOB.
[IpakTrueckoe 3ansatue Ned41. CuHyc CyMMBbI U CUHYC Pa3HOCTH JBYX YTJIOB.
[TpakTrueckoe 3ansaTue Ne42. @opmyJisl Ui JBOMHBIX U ITOJIOBUHHBIX YIJIOB.
[IpakTuueckoe 3ansatue Ned43. HaxoxneHnue yrios.

[Ipaktuueckoe 3ausTre Ne44. Tpuronomerpudeckne GyHKINU YUCIOBOTO apryMEHTA.
[TpakTuueckoe 3ansaTue Ned5. Tpuronomerpudyeckue PyHKIIUN YHCIOBOTO apTyMEHTA.
[TpakTueckoe 3ausatue Ne46 [Ipocreiiniyie TpPUroHOMETPUUECKUE YPAaBHEHUS.
[Tpaktueckoe 3anstue Ned7. VpaBHEHMs, CBOAAIIMECS K NPOCTEHIINM 3aMEHOU

HCHU3BCCTHOTIO.

[TpakTueckoe 3ansitue Ned8. I[IpuMeHeHHE OCHOBHBIX TPUTOHOMETPHUYECKHX (OpMyIl

JUISl pEeILIEHUs] YPABHEHU.

[TpakTueckoe 3ansaTue Ne49. OqHOpoHBIE ypaBHEHHS .
[Tpaktueckoe 3anstue Ne50. VYpaBHeHMs, cBoOAsIIMECs K MPOCTEHIIUM 3aMEHOU

HCU3BCCTHOI'O

[Tpaktuyeckoe 3anstue NeS1. CrenenHas, mokasareiabHas U JiorapudMudeckas QyHKIHH.
[TpakTrueckoe 3ausaTue No52. Dnementapubie GyHkunu. CBONCTBA PYHKIIHIA.
[TpakTaeckoe 3amstue NeS3. HccienoBanwe (QYHKIMA W TIOCTPOSHUE WX TPaPUKOB

SJICMCHTAapHbIMU METOJaMHU.

[Ipaktuueckoe 3anstue Ne54. OcHOBHBIE CITIOCOOBI TPeoOpa3zoBaHus rpauKoB.
[Tpaktueckoe 3ausatue No55. [Toctpoenue u nmpeobpazoBanue rpa@uKoB QYHKIIHIA.
[TpakTrueckoe 3ansaTue Ne56. O6patHbie QyHKUINU.

[TpakTdeckoe 3austue No57. Tpuronomerpudeckue QyHKITHH.

[Tpaktuueckoe 3ansTue Ne58. OOpaTHbIe TPUTOHOMETPUUYECKHE (PYHKITHH.
[Tpaktuyeckoe 3ansatue Ne 59. I'paduku GpyHKUUH, conepKalux MOLyJIH.
[Ipaktuueckoe 3anstue Ne 60. [Tonsarre MmHOrOorpannuka. [Ipusma.

ITpakTueckoe 3ansatue Ne 61. ITupamuna.

[TpakTrueckoe 3ansatue Ne 62. [IpaBuiibHble MHOTOIpPaHHUKH.

[TpakTrueckoe 3ansaTue Ne 63. LlmnHap.

[TpakTueckoe 3austue Ne 64. Konyc.

[TpakTuueckoe 3austue Ne 65. Cdepa.

[TpakTnueckoe 3angaTue Ne66. BrrunciieHue miomaan NoBEpXHOCTER Te.
[Tpaktuyeckoe 3anstue Ne 67. O6bEM NPSIMOYTOIBHOTO Mapajuieenunesa.
[TpakTuueckoe 3ansTue Ne 68. OOBEMBI IPSIMON MPU3MBI U IUITUHIPA.
[Tpaktuyeckoe 3anstue Ne 69. O6bEMBI HAKIIOHHON MPU3MBI, TUPAMHJIBI U KOHYCA.
[Tpaktuueckoe 3anstue Ne 70. O6bEM mapa u miomaab chepsol.

[Tpaktuyeckoe 3anstue Ne71. Brraucnenue o6eMOB Tell.

ITpakTrnueckoe 3anstue Ne 72. [ToHsiTHE TPOU3BOAHOM.

ITpakTueckoe 3ansaTueNe73. [Ipon3BoHas CyMMBbI, pa3HOCTH, IPOU3BEIEHNUS, YACTHOTO
[Tpaktuueckoe 3anstue Ne 74. [Ipon3BoHbIE dJIEMEHTAPHBIX (DYHKITHIA.
[Tpaktuyeckoe 3anstue Ne 75. [IpousBoaHas coKHON (GyHKINU.

[TpakTuueckoe 3anstue Ne 76. MakcuMyM U MUHUMYM (DYHKITHH.

[IpakTuueckoe 3anarue Ne 77. YpaBHeHHE KacaTeIbHOM.

[Tpaktrueckoe 3anstue Ne 78. Bo3pacranue u yobiBaHuE (yHKIIUH.
ITpakTrueckoe 3ansatue Ne 79. IIpon3BoHbIE BBICILIUX MTOPSIIKOB.

ITpakTuueckoe 3ansatue Ne 80.3a1aun Ha MAKCUMYM U MUHUMYM.



[Ipaktuueckoe 3anstue Ne 81. Iloctpoenue rpadukoB (YHKIHH C NPUMEHEHHEM
MIPOU3BOIHBIX.

[Ipaktuueckoe 3anstue Ne82. Iloctpoenue rpadukoB GYHKIHA C NPUMEHEHHEM
MIPOU3BOIHBIX.

IIpakTuueckoe 3austue Ne83. HeonpenenéHHplil HHTErpal.

[Ipaktrueckoe 3ansitue Ne84. [Tnomaas KpUBOIUHEHHOM Tparennu.

[IpakTuueckoe 3ansaTue Ne85. OnpenenéHHbIN HHTErpal.

[TpakTuaeckoe 3austue Ne§6. @opmyna Herorona-Jleitbnua.

IIpakTuueckoe 3ansatue Ne87. CBoMCTBA ONPEACIEHHOIO HUHTETpaa.

[Tpaktueckoe  3anstue  Ne88.  IlpumeHeHue  onpelenéHHbIX  MHTErpajoB B
reOMEeTPUUYECKUX U (PU3NUECKUX 3a7auax.

[Ipaktuueckoe 3ansitue Ne89. Perenue 3a1a4 Ha MpUMEHEHUE HHTETpaia

[Tpaktrueckoe 3ansaTue Ne90. [ToHsTre BEpOATHOCTH COOBITHSI.

[TpakTueckoe 3ansaTue Ne91l. CoiicTBa BEpOSATHOCTEN COOBITUH.

[Tpaktueckoe 3anstue Ne92. OTHOCHTENbHAsh 4YacToTa COOBITHSL. VYcnoBHas
BepoATHOCTh. He3aBucumble cOOBITHS.

[Ipaktuueckoe 3ansTue Ne93. DnemMeHThl MATEMATUYECKON CTATUCTUKHU.

[TpakTueckoe 3anstue Ne95. PemieHue 3amady Ha BBIYMCIEHUE BEPOSITHOCTH U
MPEACTABJICHUE YNCIOBBIX JaHHBIX

[Tpaktuueckoe 3anstue Ne98. PaBHoCHIbHBIE TPe0Opa30BaHUsI HEPABEHCTB.

[Ipaktuueckoe 3anstue Ne99. Ilonsarue ypaBHEHUSI-CIEACTBUA.

[Tpaktueckoe 3anarue Nel0O. IloreHuumpoBaHue JOrapu(PMUUECKUX YpaBHEHUH U
Jpyrue npeodpa3oBaHusl.

[Ipaktuueckoe 3anstue NelOl. Pemenue ypaBHEeHU ¢ TOMOIIBIO CHCTEM.

[TpakTueckoe 3ansaTue Nel02. Pemenne HepaBeHCTB C IOMOILBIO CUCTEM.

[IpakTuueckoe 3anstue Nel03. PaBHOCHIIBHOCTD ypaBHEHUN HA MHOXKECTBAX.

[Ipaktuueckoe 3anstue Nel04. PaBHOCHMIIBHOCTh HEPABEHCTB HA MHOYKECTBAX.

[TpakTrueckoe 3ausitue Nel05. Meto1 mpoOMEXyTKOB JJIsl ypaBHEHHUI U HEPABEHCTB.

4. KoMIUIEKT OLleHOYHBIX CPeCTB



KonTpoJsbHbIe padoThl
KonTpoasnas padora
no teme «Pa3BuTHe NOHATHA 0 YHCIE»
1 BAPUAHT
1. [IpencraBbTe OOBIKHOBEHHYIO JApoOb B BHIE JECATHYHOU
HEepUOIUIECKOM qpodu:
13 . 35
a) 157 ) 111
2. Boruncnure:

:8
.

3. Haitaure conpsmEHHOE YUCIO KOMIUIEKCHOMY YUCITY:

z=4 + 5i.

4, OOpatute 4HCTBIE NEPUOAMYECKHE JEeCATHYHbIE JApoOu B
OOBIKHOBEHHBIE:

a) 0,(42); ©) 0,513).

5. Haiitu aOCOMIOTHYI0 M OTHOCUTEIBHYIO MOTPELIHOCTh, €CIU
KOJIMYECTBO YYEHHUKOB B IIKojie — 187, a Juisl HOJACYETOB 3TO 3HAUECHUE
OKPYTJIMIIH 10

A) 200; b) 190

6. Hauer uncna  21= - 1 +3 i, 2= 4 + 5i. Berunciure:

a) CyMMy 4MCeN Z1 U Z2;

0) pa3HOCTb 4YHICEN Z1 U Z2;

B) IPOM3BEICHUE YHUCEI Z1 U Z2.

7. Haiitu uncno, ecnu uzBectHo, uto 35% ero paBubl 25% ot 42 000.

KounTtposabsHas pa6ora
1o TeMe «Pa3BuTHE MOHATHS 0 YHCJIE»
2 BAPUAHT
1. [IpenacraBpTe OOBIKHOBEHHYIO JpoOb B BHJAC JACCITHYHOU
MEPUOINIECKOM TpOOH:
3. 95
a) 117 ) 333
2. Beruncnure:

i6
|

3. Haiimute conpspk€HHOE YMCIIO KOMIUIGKCHOMY YHCITY:

z=4 -T7i.

4. OOpatuTe YUCTBIE TCPUOJMYECKUE JICCATHYHBIE JpoOUM B
OOBIKHOBEHHBIE:

a) 0,(72); 6) 0,(918).

5. HaiiTu OTHOCHTENBHYO TIOTPEIIHOCTh, €CIIU KOJIMYECTBO YYCHUKOB B
urkose — 139, a 17s moACUeTOB ATO 3HAYEHHE OKPYTIIAIIHU 0

A) 150; b) 140

6. [Hamel unicna Z1= - 3 +5i, Zo= 4 -7i. Beruncaure:

a) CyYMMy 4YMCelN Z1 U Z2;

0) pa3HOCTb YHCEN Z1 U Z2;

B) IPOU3BENICHUE YHUCEN Z1 U Z2.

7. Haiitu umcno, eciim u3BecTHO, uTo 35% ero paBHbI 25% ot 36 000.



Kpurepun onieHKH KOHTPOJBLHOH PadoThI

KpuTtepun onieHKN KOHTPOJILHOH PadoThI

Samanus baniaer [Ipumevanue

1,2,3 3 Kax el mpaBrIbHBIN OTBET 1 Oaymt

4,5 6 6 Kasx b1t mpaBuIbHBIN OTBET 2 Oaiuia
8,9 6 Kaxplii mpaBWIIbHBIN OTBET 3 Oayuia

MakcumManbpHBIN 0aut 3a padboty — 15 6a1710B
IIkana nepeBoaa 6aj1JI0B B OTMETKH

Samanus banasr [Ipumeyanue

1,23 3 Kaxpiii mpaBmIIbHBIN OTBET 1 Oamn

4,5 6 6 Kaxx b1t mpaBuiIbHBIN OTBET 2 Oajuia
8,9 6 Kaxxnp1it mpaBuiibHBIN OTBET 3 Oaiuia

OTMeTKa

Yucao 0a1,10B, HEOOX0ANMOE IS
MOJIy4eHHs OTMETKH

MaxkcuManbpHbIN O0at 3a padboty — 15 6a110B
IIkana nepeBoaa 6aJ1JI0B B OTMETKH

OTMeTKa

Yucao 6a/1,10B, HEOOX0AMMOE JJIs
NMOJIy4YeHUs1 OTMETKH

« 5» (o1IM4HO) 13-15
« 4» (xoporo) 9-12
« 3» (YAOBIETBOPUTEIHHO) 6-8

« 2 « (HeyJOBIIETBOPUTENHHO) | MeHee 6

« 5» (oTIM4HO) 13-15
« 4» (xoporo) 9-12
« 3» (YIOBIETBOPUTEIHHO) 6-8

« 2 « (HeyIOBNETBOPUTENHHO) | MeHee 6




OTBeTh! K KOHTPOJIbHOU paboTte 1o TeMe «Pa3BuTHE NOHATHUS O YUCIIEN

3agaHue Bapuanr 1 Bapuant 2
1 a) 0,8(6); 06) 0,(315). a) 0,(27); 0) 0,(285).
2 -2 -2
3 Z =45 Z =4+Ti
4 a)ﬂ; 0) E a) E; 0) %
33 33 11 37
1 11 7
5 a) i; 0) —. a) —; 0) — .
110 990 30 60
5 a) |z,|=410; |z,|=+4L; 6)3 | a) [z,)=+34; [z,|=+/65; 6) 1 - 2i;
+8i; B)-5-2i; r) -20 + 7i. B) -7+ 12i; r)23—i.
71= -3+ 5i
zn=-1 'T +3i »T«
2o=4 +5i Cc 1 1
I e e e I
7 e T 1 T 1 —>
1 — - >
———t> | I
N 25= 4 -Ti
8 16,2 -147,6




KonTpoabHasi padora KonTpoabHnasi padora

no teme «KopHmu, crenenu u jJorapupmbi» no teme «KopHmu, crenenu u jorapupmMbi»
Bapuant 1 BapuanT 2
Yactb A Yactb A
1. HaiiguTe 3HaUYeHUE YHUCIOBOTO BBIPAKECHHUS: 1. HaiiguTe 3Haue€HUE YHUCIOBOTO BBIPAKECHHUS:
4
a) v16-0,0001; 5 1
) a) 243 - —;
6) 6/ 16 . 32
0,25’ 6) V54 -24;
1 1
B) 9% B) 0,16z
r) 3log38, F) 4Jog412
1
n) logz—; 1) logi81;
27 3
1
e) log 8. e) logs .
2. llpexacraBbTe cTENEHb C IPOOHBIM MOKA3aTEIEM B BUJIE KOPHS: .
2 2. TlpencraBpTe cTeneHb ¢ APOOHBIM TIOKA3aTEIEM B BUIE KOPHSI:
=. 4
) ) 3
' 6) a%3.

3. Ympoctute BeIpaXKeHHE:

1 1 3. Ymopoctute BBIpaKEHUS:
(@ 'b™H 2@ *b™")4,

1 3
(@ 'b»)"2(a’b~ )%,

3 ’
@ (a—4b17)_% ’
Hacre B Yacrs B
L Bumonre 10g,410g,16 +log, = +log,1 !
' 9 1. Beruucoaure Iog5150 - |0953+|Ogs E_ Iog51

11" 1 x
2. Pemmure ypaBHeHme | — | =.|-. 1 1

49 7 2. Pemnre ypaBHEeHHE %) Vs

2x-3

3. Peumre HepaBeHcTBO O < 216. 3. PelluTe HEPaBEHCTBO 432 < 256

log,, (x*—3x)=-1 2
4, Pemmre ypaBHEHHUE g v ( ) : 4. Pemure ypasHeHue |()g y ()( — 4)() =-1



KonTpoabHasi padora
no teme «KopHmu, crenenu u jJjorapupmbi»
Bapuant 3
Yactb A
1. HaiiguTe 3HaUeHUE YUCTIOBOTO BBIPAKECHHUS:

a) 30,00032-243;

4 16
0) ;
0,0625

2
B) (0,064)3;
r) 12'°g22
1
hy) 10g46_4;
e) log 381

2. TlpencraBpTe cTeneHb ¢ APOOHBIM NTOKA3aTEIeM B BUIE KOPHSI:

4
a) 7s;
6) b9°,
3. YOpocTuth BeIpaKEHHE:
3

(ab™?z,

59
(a~'b?)2
Yactp B

4
1. Berauciure |0934 - |09316 + Iog3 5 + Iog31

1\ N1
2. Pemure ypaBHeHue | — = [—.
P (49) 7

3-2x
1
3. Pemnte HepaBeHCTBO E <8

2
4. Pemmre ypaBHEHHE log 3(X +8x)=2,

KonTtpouabsnas paéora

1o teMe «KopHu, crenenu u jorapugmbi»
Bapuanr 4
Yacts A

1. Haiiaute 3HaYeHUE YUCIOBOTO BBIPAKECHHUS:

a) j 72;
\f 32
6) /48-162;
1
B) 4z;
F) 610g63;
n) log: 64,
2

e) lo !
g6<¢g'
2. llpencraBbTe CTENECHB C IPOOHBIM MTOKA3aTEIEM B BUIC KOPHS:
2
a) 47,
6) x%%,
3. YmpocTuth BhIpaKeHUE:
1 1
(a*b)"3(a”*b*)77,

@B

Yactp B

1
1. Beruncnure |09515O - |0953+ |095 E - I0951

2. Pemire ypaBHEHUE (B_J;J = l

3
2
4. Pemute ypaBHEHHE log, (X" +7x) =3.

2-3x
1
3. Pemte HEpaBeHCTBO | >81



KonTposbHasi padora mo Teme « IlapajieibHOCTH W NEPHEHAMKYJISIPHOCTH NPSAMBIX H
IJIOCKOCTEH B IPOCTPAHCTBEY.

1 BapuanT

1. Kakue npsiMble Ha3bIBalOTCS apaJlIeIbHbIMU?

A) [IBe npsiMble Ha3BIBAIOTCS MAapaJUICIBHBIME, €CJIM OHU UMEIOT OOIIYIO TOUKY HJIM COBIAIAIOT.

b) JIBe npsiMble Ha3bIBAOTCS MapajuleIbHBIMK, €CJIM OHU HE UMEIOT OOIIel TOUKU U HE JIeKaT B OJHON
IUIOCKOCTH.

B) /IBe npsiMble Ha3bIBAIOTCS MapaIEIbHBIMU, €CJIM OHU JIEXKAT B OJHOM MJIOCKOCTH.

I') JlBe npsMble Ha3blBalOTCA MapayIeIbHBIMU, €CIM OHHU JIe)KaT B OJHOM IUIOCKOCTHM U He
NEPECEKAOTCS.

2. Ecnu nBe npsiMble TapaienbHbl TPEThEH, TO OHH ...
A) CKpenmBarTCs MEXIy COOOM;

b) mapamnensHbl MexXTy COO0M;

B) nepecekarotcst Mmexxay co0oii;

I') He mapasienbHBI MeX Ty co00i

3.IIpsiMasi ¥ MIOCKOCTH HA3bIBAIOTCS NApAIJICIbHBIMH, €CIIH OHH. . .
A) UMEIOT OJHY OOIIYIO TOUKY;

b) He umeroT o61Iel TOUKY;

B) umeroT aBe oOmue TOUKH;

I') umerot Tpu 0o01IME TOUKHU.

4. Eciy TII0CKOCTh MPOXOJUT Yepe3 MpsMYIo, MapajUIesIbHYI0 IPYroi MIOCKOCTH, U MEPECeKaeT 3Ty
IJIOCKOCTB, TO JINHUS NEPECEUEHUS] TNIOCKOCTEN ...
A)napasuienbHa JaHHOM MPsAMOI;
b) ckpemmBaeTcs ¢ TaHHOM MPSAMOA
B) He napanienbHa TaHHOW MPSIMOI;
I') napasyuienpHa 1aHHOM MIIOCKOCTH.

5. Ilpsmas, nexamiasi B INIOCKOCTH, IEPIIEHANKYJIIPHA HAKJIIOHHOW TOTAA U TOJIBKO TOT/1A, KOTA ...
A) aTa npsiMast IEpHEHANKYJIISIPHA KaXKION IPSIMON;
b) miockocTh neprneHAnKyIspHa IPOSKIMH HAaKIIOHHOM;
B) sta npsimas He nepneHIuKYIsipHA TPOEKIIUH HAaKJIOHHOM;
I') 5Ta npsimast nepneHAUKYJIIpHA MPOESKIIMHA HAKJIOHHOM.

6.Ecin nipsimast ..., TO 9Ta npsMasi NEPIEHIUKYIISIPHA JaHHOH INIOCKOCTH.

A) nepneHANKYJIIpHa KaXKJI0M U3 IByX CKpPEIIMBAIOIIMXCS IPSIMBbIX;

b) nepnenukynsipHa Kax/10M U3 ABYX EPECEKAIOLIUXCS IPSAMBIX, JIEXKAIUX B 3TOHN INIOCKOCTH;

B) He nepnenauKyIsgpHa Kax 101 U3 JBYX MEPECEKAIOLINXCS NPSAMBIX, JIEKAIIUX B 3TOH IJIOCKOCTH;
I') nepneHIuKyIsipHa KaXKI0M HPSAMOA, JIexalei B 3TOH MI0CKOCTH

7. Ecnu 1Be mepeceKkaronyecs MpsMble TIOCKOCTH 0O ... JABYM TNPSMBIM IUIOCKOCTH 3, TO 3TH
IUIOCKOCTH MapalieIbHBbl.

A) CKpeluBarTCs U NapauleIbHbL;

b) napannensHsl;

B) cooTBeTCTBEHHO MapasuieIbHBbI;

') COOTBETCTBEHHO CKPEIIMBAIOTCS U MapalieNIbHBbI.

8. Koniipl otpeska AB He nepecekaroniero miockoCcTh, yAaJIeHbl OT Hee Ha paccTosiHuU 7,4 M 1 2,6 M.
Haitnure paccrosinue ot cepenunusl M oTpe3ka AB 10 3TOi MIOCKOCTH.



9. [epexyaguHa NIUHON 8§ M CBOMMU KOHIIAMH JIS)KHUT HA JBYX BEPTHKAIBHBIX CTOJI0AX BBICOTOU 3 M U
7 m. KakoBo paccTosiHre MeXTy OCHOBaHUSIMH CTOJIOOB?

10. W3 BepmmHbl paBHOCTOpOHHEro TpeyrojgbHuka ABC BocctaHoBieH mnepneHaukyisip AD k
IJIOCKOCTH TpeyrojibHUKa. YeMy paBHO paccTtosiHue oT Touku D o npsimoii Be, eciiu AD =3 nm, BC = 6 nm.

11. Han tpeyronmbuuk ABC. Ilnockocts, mapamiensHas AB, mnepecekaer ctopony AC »3toro
TpeyroyibHuKa B Touke Al , a ctropony BC — B touke B1 . Haiinute nnuny otpeska A1B1 , ecnu AB=8 cm u
AAl:A1C=5:3.



KonTposbnasi padora mo Tteme « IlapaielbHOCTH M NEPHEHAUKYJISIPHOCTH MNPAMBIX H
IJIOCKOCTEH B IPOCTPAHCTBEY.
2 BapuaHnt

1.Kakue npsiMble Ha3bIBAIOTCS CKPELIUBAIOLIUMUCS?

A) JIBe mpsiMble Ha3bIBAIOTCS CKPEIIMBAIOLIMMMCA, €CIU OHU MEPeceKaroTcsl U He JeKaT B OJHOM
IJIOCKOCTH.

b) /IBe mpsiMble Ha3bIBAIOTCS CKPEIIMBAIOLIMMHUCA, €CIM OHU HE MEpEeceKaroTcs U JIeKaT B pa3HbIX
IUIOCKOCTSIX.

B) /lBe npsiMble Ha3bIBAIOTCSI CKPELIMBAIOLIMMUCS, €CIM OHU HE MapajulesIbHbl U HE JIeXkKaT B Pa3HbIX
IJIOCKOCTSIX.

I') IBe npsiMble HA3bIBAIOTCS CKPEIIMBAIOIIUMHUCS, €CJIM OHHM HE NIEPECEKAIOTCS U HE TapajlieIbHbl.

2.Ecnu npsMas neprneHauKyJispHa IUIOCKOCTH, TO 3Ta IpsMas ...JII000H NMpsiMol,  Jexallied B 3Toi
IUIOCKOCTH.

A) napanienbHa U COBIAJAET C ;

b) ckpemmuBaercs;

B) napannensHa uiam ckpelmuBaeTcs c;

I') nepnenuKyspHa.

3.Ecnu mpsmas mapamnenbHa Kakou-muOO TpSMOM, ... , TO JaHHBIE MpsiMas M IJIOCKOCTh
napajuieIbHBbI.

A) mepeceKaroIien MmIoCKOCTh;

b) He nexainei B MiI0CKOCTH;

B) He npuHaanexaiei miocKoCTH;

I') npunaexaniei nIoCKOCTH.

4. Ecnu oaHa 13 IBYyX NapajuleIbHBIX IPSIMbIX EPIEHIUKYISIPHA IUIOCKOCTH, TO ...
A) npyras He epHneHANKYJIIpHa 3TOH MJI0CKOCTH;

b) npyras napainenabHa 3TOH IMITOCKOCTH;

B) npyrast He nepecekaeT 3Ty IIIOCKOCTb;

I') u npyras neprnenuKyJspHa 3TOH MIIOCKOCTH.

5.Ecnu nBe mpsiMbIe IEpIICHINKYIISIPHBI TTIOCKOCTH, TO OHH ...
A) nepecekarorcs;

b) ckpemuBatores;

B) He nmapannenbHsl;

I') napasienbHbI.

6.BcraBbTe mponyuieHHsle cioBa: [Inockoctu a 1 B Ha3pIBarOTCA NapasieIbHbIMU, €CIIH OHH ...
A) UMEIOT O0IIYI0 TOUKY MJIM COBIAIAIOT;

b) He mapannenbHbl HEKOTOPOH MPSIMON;

B) ne nepecekatorcs;

I') uMeroT 001y 0 TOUKY WJIM HE COBMAIAOT.

7. TlnockocTu o U B mepeceKaroTcsi, €CIU OHH ...
A) UMEIOT 00IIYI0 TOUKY;
b) napannensHsl;
B) pa3nuuHbl 1 HE UMEIOT O0IIEH TOUKY;
I') coBmanator.



8. Touka A JIeXUT B IJIOCKOCTH, Touka B Ha paccrosHum 12,5 cm ot 3Toil miockoctd. Haiinure
paccTosiHUE OT cepeluHbl oTpe3ka AB 110 miockoctu.

9.Kakoif muHBI HY>)KHO B34Thb NEPEKIAANHY, YTOObI €¢ MOXKHO OBLJIO MOJIOKUTh KOHIIAMH Ha JIBE
BEpPTUKAIbHBIE OMIOPHI BBICOTOM 4 M U 8 M, IMOCTaBJIEHHBIE HA PACCTOSTHUU 3 M OJIHA OT JPYTroii?

10. U3 Bepmmnbl kBagpara ABCD BoccTanoBieH nepneHAukyisip AE k muiockoctu kBaapata. Uemy
paBHO paccrosiHue oT Touku E no npsimoit BD, eciiu AE =2 oM, AB = 8 am?

11. Han Ttpeyronsuuk ABC. Ilnockocts, mapamnensHas AB, mnepecekaer cropony AC 3Toro
TpeyronbHuKa B Touke Al , a cropony BC — B touke Bl . Halinute mmunay otpeska A1B1 , ecnmu AB = 10 cm
"

AAl:A1C=5:3.



KonTpoabHas padora . Tpuronomerpus.

| BapuaHT

1. Boraucaure: +/3sin 60° + cos 60° sin 30° —tg45°ctg135° + ctg90° ;

2. Berunciure: (Sin o +cos o) — 2sin arcos a;
3. o 3Ha4YeHHIO0 OHOW W3 TPUTOHOMETPUYECKHX (YHKIMN HAMIUTE 3HAUCHHS
TPEX OCTaJIbHBIX

. V3 oom
sina = —, —<a<m

4. Pemute ypaBHEHUS:

a) sinx:—3; 0) cosx:—ﬁ;
2 2
B) tgX = /3; r) ctgx=—1.
5. Pemnre ypaBHeHus:
b1 _ V3.

a) cos(g—x)—?,

0) tg(2x) = —1;

B) 5sinx — 3sin’x + 2 = 0;

r) 2c0s2x — 3sin?x — sinx - cosx = 0.

KonTtpouabsnasi pa6ora . Tpuronomerpus.

Il Bapuant

1. Boranciure: ~/2sin 45° — cos 30° sin 60° + ctg45°tg135° —tg0°;
2. Borumciare:  (Sin o —cosa)’ + 2sin ¢ cos a;

3. [lo 3HayeHMIO OJHOW W3 TPUTOHOMETPUUECKHX (PYHKUUN HalaWTe 3HAUYEHUS
TPEX OCTaJIbHBIX

\/3 31
COS(X=—?, ‘I'[<O(<7.

4. Pemite ypaBHEHUS: :

a)sinx=——2; 0) cosx=£;
2 2
B) tgXx = —J3; r) ctgx=1.
5. Pemute ypaBHEHUS:
T 1

a) cos(x+22—5,

6)  tg(39) ==

B) 7cosx — 3 + 6¢os?x = 0;

r) 2c0s?x — 2sin?x — 3sinx - cosx = 0.



KonTposabHas padora . Tpuronomerpus.

Il BapuanT

1. Borancnure: sin 30° ++/6 cos 45° sin 60° —tg30°ctg150° + ctg45°;
2. Borunciure:  (Sin° o —cos’ a)® +4sin? acos’ a;

3. Ilo 3Ha4eHHIO OJHOW W3 TPUTOHOMETPUYECKHX (YHKUIWN HaWguTe

3HAYCHHUA TPEX OCTAJIBbHBIX
\/_ 3T

sma————<(x<2n.
3' 2

4. Pemute ypaBHEHUS:

J3

a) sin x:—7; 6) CoOsSX =

B) tgx = ?; r) Ctgx = /3.

N\ﬁ

5. Pemnre ypaBHeHus:
a) sin(g—x) = ﬁ;

2
0) ctg(2x) = —1;
B) 5sinx — 2sin?x — 3 = 0;
r) 2cos?x — 3sin?x + sinx - cosx = 0.

KonTtpoubnas pa6ora . Tpuronomerpus.

1V Bapuant

1. Boramcrmre: cos 60° —+/6 cos 30° sin 45° + ctg30°tg150° —tg45°;
2. Beruncnure: (€0s® o —sin? a)? +4sin? a.cos’ a;

3. [lo 3HayeHHIO OJHOW W3 TPUTOHOMETPUYECKHX (PyHKUMN HaiiauTe

SHA4YCHUA TPCX OCTAJIbHBIX

V5 3n
cosa = —, TSO(SZT[.

4. Pemute ypaBHEHHUS::

a) sin x = ; 0) cosx=—%;

B) tgX=——;, r) Ctgx = V3.

wmm

5. Pemure ypaBHeHUS:
V3

a) cos(x+%) =5

6) ctg(3x) =3;
B) 7cosx — 13 + 6cos?x = 0;
r) 2c0s2x — 3sin?x + 5sinx - cosx = 0.



KonTposbnas padora
1Bapuanr

1./Isy3HauHoe uncio coctaBisroT u3 nudp 0,1, 4,7,8.
a) CKOJIBbKO BCEro Yncesl MOYKHO COCTAaBUTh?

0) CKOJIbKO MOYKHO COCTaBUTh YETHBIX YHCEI?

B) CKOJIBKO MOXHO COCTaBUTh HEYETHBIX YUCEN?

2. CKOJIBKMMH CIIOCOO0aMU MOIKHO COCTaBUTh IISITH3HAYHOE YMCIIO U3
mudp 1, 3,5,7,9?

3.CKOJIBKUMH  CcITocO0aMH MOXKHO BBIOpaTh JABYX JEXKYpHBIX u3 20
4ejI0BeK?

4.CkonbkuMu  criocobamMu MOXHO w3 30 4ejgoBeK  HA3HAYUTH
npenceaaTens u cekperapsi?

5.Bo B3Bojie 5 cepxkanToB u 30 commar. CKOJBKUMHU CIIOCOOAMU MOYKHO
BBIOPATH HAPS/I U3 JIBYX CEPKAHTOB U TPEX COJIAT?

6. B kmacce 36 ydYEHHKOB, W3 KOTOPBIX HAJI0 BBIOPATH JBOMX.
CKONBKUMH CITIOCOOAMH 3TO MOXKHO C/I€TIaTh, €CIH:

a) MEePBBIN JTOKA3BIBAET TEOPEMY, & BTOPOU pelIaeT 3a1a4y;

0) 00a BBHINOJIHIIOT PUCYHOK.

7. Beraucnurs:
a) A% ;
6) C%po.

8. Packpoiite ckoOKH B BbIpaXKeHUHU (MCHOJIB30BaTh OMHOM HbIOTOHA):
(4+3x)°.

9.Pa3noxuTh BEIpaXkeHue 10 Gopmyne 6maoma Herotona (2m? — n*)°

10.B paznoxennu (a + 1)1° maiitn xosppuuuent npu a®

KonTtpoabnas padora
2BapUaHT
1. JIBy3HauHOe wuwmcio cocraBisiior w3 mudp 0,2, 5,8.9.
a) CKOJIBKO BCEro YHCEeN MOKHO COCTaBUTh?
0) CKOJIbKO MOKHO COCTaBUTh YETHBIX YHCEN?
B) CKOJIbKO MOYKHO COCTaBUTh HEYETHBIX YUCEN?

2. CKONMBKMMH cIIoco0aMHi MOXKHO PacCTaBHTh Ha IOJIKE 6
KHMI Pa3HbIX aBTOPOB?

3. CKONBKMMH  CTIOCO0aMHM  MOXHO BBIOpaTh 3  pas3Hble
KpacKH U3 5 pa3HbIX Kpacok?

4. CKonbKMMHU crioco6aMu MOKHO U3 20 yesloBeK Ha3HAUYUTh
JBYX JEKYPHBIX, OJTUH U3 KOTOPBIX - CTApILIUI?

S. N3 11 po3 u 6 repOep HyKHO COCTaBUTH OYKET, B KOTOPOM
3 po3sl u 2 repbepbl. CKONBKO pPa3HBIX OYKETOB MOXHO COCTAaBUTH?

6. B kmacce 26 y4eHUKOB, W3 KOTOPHIX Haa0 BHIOpaTh
naBoux. CKOJIBKHMH CITIOCO0aMHU 3TO MOXHO CJIEJIaTh, €CIIH:
a) IepPBbII JOKa3bIBaET TEOPEMY, a BTOPOH pelIaeT 3aj1auy;
0) 00a BBIMOJIHIIOT PUCYHOK.

7. BrrauciuTe:
a) A% ;
0) C2.

8. PackpoiiTe ckoOKM B BBIpaKeHHH (HCTIOJb30BaTh OMHOM HbIOTOHA):
(3+2x)°.

9. Pa3noxuth BelpaxkeHue 1o ¢opmyne 6maoma Herotona (k8 —
3d2)4

10. B pasnoxenuu (a + 2)1° naittu ko>pdurment npu a®



KonTpoabHas padora
Tema: «KoopanHaTbl 1 BeKTOPBI B IPOCTPAHCTBE)

Bapuant 1
1.

2.
3.
4

6.
7.
a)
b)
c)
d)
8.

JlaTpb onpeneneHne BEKTOpa.
JlaTe ornpeesieHue KOJNIMHEAPHBIX BEKTOPOB (PUCYHOK)
Jlatb onpesienieHne KOMIUIAHApHBIX BEKTOPOB (PUCYHOK)
Croxure 1Ba BEKTOpa 110 NPaBUITy TPEYTrOJIbHUKA

- -

a B
/ \—> - - =3
anbl BekTopsl a {1; 4; 0}, B {5; 1; 1}, ¢ {6; 3; 1}, d{—6; 4; —2}. Buimonuurs aeicTus

a) a+ =B
b) d-¢
c) d+¢
d c¢+a
e) 4a

f) 5a-3¢

Berauciute UnHy BEKTOpA: E{Z ; 3; 0}

Haiitu paccrosinue Mexay 1ByMsl TOUKAMMU:

M;(1;3;2) M,(0;4; 1)

L;(2;9;1) Ly(4;4;—4)

N,(0;5;4) N,(2;4;-3)

C.(L L) C2(0;0;9)

JHaner Bextopel a {1;4;0}, B {5;1;1}, ¢ {6;3;1}, a{—6; 4; —2}. Haiitu ckanaspHOe

MMPOU3BCACHUC BCKTOPOB!

a)
b)

c)
d)
€)
9.

10.

11.
12.
pebpa DD, .

i*E
*¢

|

5
* C
=
*d

d+«"B

Haiinure koopaunatet Bektopa AB , eciu A (5;-1; 3), B (2; -2; 4).

Janst Bektoper 8 {3; 1; -2} u b {1; 4; -3}. Haiigure . ‘é - 25‘ .

Haiigure yron mexnay npssmeivu ABu CD, eciiu A(3;—ZL'3), B(3;—2;2), C(2;2;3) u D(ZL'2;2).
Han ky6 ABCDA B,C,D,. Haiingure yron mexnay npsameimu AD, 1 BM , rone M — cepeanna

ol al



KonTpoabHas padora
Tema: «KoopanHaTbl 1 BeKTOPBI B IPOCTPAHCTBE)

Bapuanrt 2
1. JlaTpb onpeneneHne BEKTOpa.
2 JlaTe ornpeesieHue KOJNIMHEAPHBIX BEKTOPOB (PUCYHOK)
3. Jlatb onpesienieHne KOMIUIAHApHBIX BEKTOPOB (PUCYHOK)
4 Croxure 1Ba BEKTOpa 110 NPaBUITy TPEYTrOJIbHUKA

- -

a B
/ \—> - - =3
5. aHbl BekTopsl a {5; 4; 1}, B {3; 1; 2}, ¢ {2; 3; 0}, d{—1; 4; —3}. Boimonuuts aeicTBus :

a) a+ B
b) a-¢
c) d+¢
d ¢+a
e) 8a
f) 24 - 5¢
6. Berauciute UnHy BEKTOpA: E{3 ;1; 2}
7. Haiitu paccTostHue Mexay AByMs TOUKaAMHU:

a) M;(2;1;2) M,(0;5; 1)
b) L1(2;0;3) L,(0;—8;—-1)
C) N;(0;1;2) N,(2;3;0)

d) C,(1;1;3) C.(1;1;4)

8. Janer Bextopel a {5;4;1}, B {3;1;2}, ¢ {2;3;0}, 8{—1;4;—3}. Haiitu ckanspHoe

MMPOU3BCACHUC BCKTOPOB:

!

*

D
SN

ca
wl

*

ol w

>
*C

O
~—

Lol al

all

*
e) d*B

9.  Haiigure KOOpIMHATHI BEKTOpA CD, ecii C (6; 3;-2), 0 (2; 4; -5).

10. Jlaus1 Bektopsl a {5; -1;2} u 6{3; 2; -4}. Haiimure ‘3—25‘ .

o
~

11. Haiinute yron mexny npsmeivu ABu CD, ecniu A(l;l;2), B(O;l;l), C(2;—2;2) u D(2;—3;1).

12.  an xy6 ABCDA B,C,D,. Haiigute yron mexay npsmeivu AC u DC, .



HNHCcTpYKIIUSA 110 BLINOJHEHHIO PA00ThI.

Ha Brimonnenue padotsl gaetcs 1 yac (45 munyT). PaboTa BKiItodaeT 2 BapuaHTa, B Ka)XXJI0M BapHaHTe 110 9
3amanuil. K kaxxnomy 3a1aHUIO JaHa HHCTPYKIHS.

BHuMarenbHO IpoYUTaiTe KaXKa0€ 3aJaHue U TPOU3BOIUTE BHIYMCIUTENIBHBIE IEHCTBUS.

BeinonusiTe 3amaHus B TOM INOPSAKE, B KOTOPOM OHHM JAaHbl. [ SKOHOMHH BpEMEHHM NPOIyCKalTe
3aJlaHue, KOTOpOE€ HE€ YyJaeTcs BBIIOJHUTH cpa3y, W IepexoauTe K cienyroomeMy. K mpomymeHHOMY
3aJJaHUIO BBl CMOKETE BEPHYThCS I10CIIE BHIIIOJIHEHUS BCEH pabOThI, €CIIM OCTAHETCS BpeMsl.

JUia TonydyeHusT OLEHKM HEOOXOAMMO BBIIIOJHUTH OIpeneiI€HHOE KOJIW4ecTBO 3anaHuil. Kpurepuu
IIPUCBOCHUS OTMETKH IIPUBEICHBI HIKE.

3auérHas paboTa oleHUBAETCA MO 5-00JIBHOM CHCTEME.

Kpurepun onieHuBaHus:

Ha « 3 » Heo0x0auMO BBINOJIHUTS :3a7anue 1-6

Ha « 4 » He00X0aUMO BBINOJHUTH: 3ananue 1-8

Ha « 5 » Heo0xoanMo BBINOJIHUTS :3a1anue 1-9

JTaJIOHBI OTBETOB:

Bapuanr 1 ‘ Bapuant 2
1 OTpeBOK, AJIsT KOTOPOI'0 YKa3aHo, Kakou U3 €ro KOHILIOB CYUHUTACTCAd HadajloM, a KaKoii- KOHIIOM
HAa3bIBACTCA BEKTOPOM.
2 I[Ba HCHYJICBBIX BCKTOpPA HA3bIBAKOTCA KOJIUIMHCAPHBIMH, €CJIM OHH JIC)KAT Ha OHHOﬁ HpHMOﬁ HJIN Ha
HapaJUICJIBHBIX HpﬁMI)IX.
3 BCKTOpLI Ha3bIBAKOTCA KOMILIAHAPHBIMHU, €CJIIM HMCKOTCA PABHBIC MM BCKTOPA, IIAPalJICIIbHBLIC O,Z[HOI>'I
IIJIOCKOCTH.
4
Tk
a+B
5 a) a+B={6;5;1} g) a+B={8;5;3}
b) a+c¢={-5;1;—-1} h) a—¢={3;1;1}
¢) d+¢={0;7;-1} ) d+¢={-3;1;,-3}
d) ¢+e={7;7;1} j) ¢+a={7;7;1}
e) 4a={4;16;0} k) 8a={40;32;8}
f) 53+ 3c={—13;11; -3} ) 2a+ 5¢={0;—7;2}
6 Q) 3=1+4 e) 3 =50+ 4j+k
b) B =51+7]+k f) B=314+7+2k
c) ¢=61+3)+k g) ¢=21+3)
d) d=—61+47+2k h) d==i+47-3k
7 | k=13 k=v13
8 a) d=v2 e) d=v21
b) d=v54 f) d=v84
c) d=v54 g) d=v12
d) d=V66 h) d=1
9 a) 3x8=10 f) axB=21
b) Bx*c¢=34 g) B*xc=9
c) d*2=26 h) d=¢=10
d) 3 d=10 i) F+d=8
e) d*B=-28 j) d*B=-5




KonTpoabHass pabdora nmo teme «®yHKIUM U Tpapukm
1 BapuaHT

1. Haiinutre oOmacte ompenencHUs (QYHKIHH f(x)= 2x—+i
x —

2. Haiinure obnacte 3Hadenuit pynkmuun (X)) =3 +2,

3. Hccnenyiite Ha Y4€THOCTh W HEYETHOCTH (DYHKITHIO

2cos x
a X)) =——
) S ) 3x* +5

; 6) f(X)=6x>+x"sin2x-cosX.
4. Toctpoiite rpaduk ¢byukuun Y = (X +3)° —1. oms3ysich rpadukoM, HaiiguTe
IPOMEXYTKH BO3pacTaHus U yObIBaHUSA (YHKIUH, HauMeHbIIee, HauOoubliee 3Ha4eHUsT (yHKIUH.

5. Haiimmure ¢ynkmuio, obpatHyo K Qyskmun Y = VX +3 .

[Toctpoiite rpaduk nanHoil (yHkuMU U Trpaduk 0OpaTHOW K JaHHOM (DYHKUHUU;
YKaKUATE OOJIACTh OMPENCICHUS M MHOXECTBO 3HAYCHUW KaXIOW W3 HHUX.

KonTtposabnasi padora nmo reme «@yHKuMu M rpapuxm»

2 BapuaHT

1. Haiinure oGnacte ompeneneHus (yHKIUUA f(x)= 2x—_245
x —

2. Haiinure o6macth 3Hadenmii ¢pymxmam T (X) =2 +4.

3. Uccnenyiite Ha 4ETHOCTh M HEYETHOCTHh (DYHKIIHIO
2sin x

Q) f(X)=F—
7x°+4

; 6) f(X)=6x"+x"cos2x-sin x.
4. Tloctpoiite rpadux dynxupn Y = (X —5)° + 2. ITomb3ysck rpadukoM, HaiixuTe
MIPOMEKYTKH BO3pacTaHWsl U yObIBaHHS (PYHKIIMH, HAaUMEHBIIIEe, HAaNOObIee 3HaUCHUST (yHKIIUH.

5. Haiimure ¢yHkmmio, obpatHyo K (yEkmun Y =V X—2.
[octpoiite rpadux maHHOM ¢GyHKUMH U Tpaduk oOpaTHOW K NaHHOH (yHKIMH;
YKOKATE OOJIaCTh OMPENCICHUS M MHOXXECTBO 3HAYEHUW KaXXIOW W3 HHUX.



KonTpoabHass pabdora nmo teme «®yHKIUM U Tpapukm

3 BapuaHT

ANx+2

1. Haiimure obnacte ompenencHus (yHKIHHA f(x) = ER
x —_—

2. Haiimute obmacte 3uauenmit ¢pymximu T (X)=5"*+3.

3. Hccnenyiite Ha 4ETHOCTh M HEYETHOCTH (DYHKIHIO

a) f(x)= 4.cos X

37027 6) f(x)=3x"+x°sin4x-cosx.

9] 2 o
4. Tocrpoiire rpaduk ¢yukiuun Y = (X +5)° —1. Tlons3yscs rpadukom, Haiigure
IPOMEKYTKH BO3PacTaHMs W yOBIBAHUS (PYHKIIMH, HAMMEHbIIEE, HAUOOJIbIIee 3HAYCHHUS (DYHKIIHH.

5. Haiinure ¢yHnkmmo, obpatayio k dymkmuu Y =V X+2.
[ocrpoiite rpaduk manHOW GyHKUIMH M Tpaduk oOpaTHOW K NaHHOH (yHKIWH;
YKaKUTE 00JacTh ONMpPEIETCHUS W MHOXECTBO 3HAYCHUH KaXIOH W3 HUX.

KonTtposabnasi padora nmo reme «@yHKuMu M rpapuxm»

4 BapuaHT

Vx—3

1. Haiigure obnacte ompeneneHus Gynkuun  f(x) = = 16
x J—

2. Haiingure obnacts 3Hauenuit Gpymkiuun T (X) = 4% 45,

3. Uccnenyiite Ha 4ETHOCTh M HEYETHOCTHh (DYHKIIHIO

a) f(x):m

E e 6) f(x)=3x%+x"cos4x-sinx.
+ 8X

9] 2 o
4. Tloctpoiire rpapuk (ynkuuu Y = (X —3)° + 2. IMomb3ysack rpadukoM, Haigure
MIPOMEKYTKH BO3pacTaHWsl U yObIBaHHS (PYHKIIMH, HAaUMEHBIIIEe, HAaNOObIee 3HaUCHUST (yHKIIUH.

5. Haiimmre ¢yHkmmo, obpatHyo K (yEkmun Y =V X—3 .
[Moctpoiite rpaduk maHHOM (yHKUMH M Tpaduk oOpaTHOM K JaHHOW (QYHKUUU;
YKOKATE OOJIaCTh OMPENCICHUS M MHOXXECTBO 3HAYEHUW KaXXIOW W3 HHUX.



KonTpoabHas padora
no teMe «MHOrOrpaHHMKH U KpyTrJble Teaa. O0beMbl TeJL.)»
Kpurepun oneHKH KOHTPOJbHOH PadoThI

Samanus Bbamier [Ipumevanue

1,2, 3, 3 Kaxpiii mpaBrIIbHBIN OTBET 1 Oaymn

4.5 4 Kasx b1t npaBuIbHBIN OTBET 2 Oaiuia
6 3 Kasx b1t mpaBuIbHBIN OTBET 3 Oayuia

MaxkcuManpHbIN 0at 3a padoty — 10 6an10B
IlIkana nepesoaa 0a/1J10B B OTMETKHU

OTMeTKa Yucjao 6a1,10B, HEOOXOAUMOE IJIsI
MOJy4eHHUs] OTMETKH

« 5» (oTIM4HO) 9-10

« 4» (xoporio) 7-8

« 3» (YIOBIETBOPUTEIHHO) 4-6

« 2 « (HEeYIOBIICTBOPUTEIIBHO) | MeHee 4

Bapuanr 1
VYposens A

Ne 1 ConocTaBbTe

A) IIpssMOyTONBHBIN Mapaienenunes

b) ITpusma
B) Konyc

I') [Tupamua

J) Humannp
E) Ulap

1) V = nR?H
1
2)V=§SOCHH

4 s
3)V="1R

3
4)V =S,,H
5) V = abc
6) V = mR?H

Ne 2 Onpenennte o6bem Kyba ¢ AauHOl pedpa 2v2

A) 16V2;

B)8; B)54v2;

\,
N,

-_---_---é

Yposens B

) 2V2; ) 8v2.
Ne 3 U3 nmaMHAPHYeCcKOro Opycka ¢ BBICOTOH 5 ¢cM M paguycom 2 cMm
BbIpPe3aJI KOHYC ¢ TAKHMH ’Ke paguycoM u BbicoToil. Haiitm 00bem
ocrasuierocst Opycka.

Yposens b
Ne 4 Kaxkoii 00beM 3aiiMeT nepenJiaBJIeHHbINH aJTIOMHUHHEBBIN NPOBOJ
Maccoii 6 Kr, ecJiM IVIOTHOCThL AJIIOMHHUSA 2, 6 F/CM3

Ne 5 PaccrosiHue OT HeHTPa 10 ceYyeHus mapa 6 cM, paguyc cedeHus —
4 cm. Onpegeautb 00beM miapa.

Ne 6 B nupamuae, oCHOBaHHEM KOTOPOH SIBJIsIETCH TPEYroJbHHUK CO CTOpOHaMu 3 c¢M, 4 cM, S cM,

00KoBOE pedpo

NnUupamMuibl.

6 cM m oOpasyer ¢ IUIOCKOCTBIO OCHOBaHMsI yroa 45 rpagycoB. Haiitu o0bem



KonTpoabHas padora
no teMe «MHOrOrpaHHMKH U KpyTrJble Teaa. O0beMbl TeJL.)»
Kpurepun oneHKH KOHTPOJbHOH PadoThI

Samanus Bbamier [Ipumevanue

1,2, 3, 3 Kaxpiii mpaBrIIbHBIN OTBET 1 Oaymn

4.5 4 Kasx b1t npaBuIbHBIN OTBET 2 Oaiuia
6 3 Kax b1t mpaBuIbHBIN OTBET 3 Oayuia

MaxkcuManpHbIN 0at 3a padoty — 10 6an10B
IlIkana nepesoaa 0a/1J10B B OTMETKHU

OTMeTKa Yucjao 6a1,10B, HEOOX0AUMOE JJIsI
MOJIy4YeHHsI OTMETKH

« 5» (oTIM4HO) 9-10

« 4» (xoporio) 7-8

« 3» (YIOBIETBOPUTEIHHO) 4-6

« 2 « (HEeYIOBIICTBOPUTEIIBHO) | MeHee 4

Bapuanr 2

Yposens A

Ne 1 ConoctaBbTe

A) IpssMoyTosIbHBIN TTapajIeIeTUIe] 1)V = g R

b) Mpusma 2) V = abc

B) Konyc V= §TIR2H

I') [Tupamuta 4V =S,,H

J0) Lpmanap 5)V ==S,.H
3

E) Ilap 6) V= mR?H

Ne 2 Onpenesante 00bem KyOa ¢ 1JuHOM pedpa 2

A)16V2; B)8; B)54vV2; I)2V2; JN) 8v2.

Ne 3 U3 unjauHapuyeckoro opycka ¢ BbicoToil 1ecm u paauycom 1 cm

? BbIpPe3aJI KOHYC ¢ TAKHMH ’Ke paguycoM u BbicoToil. Haiitm 00bem
ocrasuierocst Opycka.

Yposens b
Ne 4 Kaxkoii 00beM 3aiiMeT nepenJiaBJIeHHbINH aJTIOMHUHHEBBIN NPOBOJ
Maccoii 10 kr, ecjiv IJIOTHOCTh aJJIOMUHUSA 2,6 F/CMg

\,
N,

Sy ‘"~ =2 Ne 5 Paccrosinme OT HEHTPA 10 CeYeHHs apa 8 ¢M, pauyc CeYeHusl —

Yposens B

2 cm. OnpexesauTb 00beM mapa.

Ne 6 B nupamuae, ocCHOBaHHEM KOTOPOH SIBJIsIETC TPEYroJbHHUK CO CTOPOHaAMH 5 c¢M, 3 cM, 7 cM,
0oxoBOe pedpo 5 cM u oOpa3yeT C IJIOCKOCTHIO OCHOBaHMs yroJ 45 rpaaycoB. Haiitu o0bem

NnUupamMuibl.



KonTpoabHas padora
no teMe «MHOrOrpaHHMKH U KpyTrJble Teaa. O0beMbl TeJL.)»
Kpurepun oneHKH KOHTPOJbHOH PadoThI

Samanus Bbamier [Ipumevanue

1,2, 3, 3 Kaxpiii mpaBrIIbHBIN OTBET 1 Oaymn

4.5 4 Kasx b1t npaBuIbHBIN OTBET 2 Oaiuia
6 3 Kasx b1t mpaBuIbHBIN OTBET 3 Oayuia

MaxkcuManpHbIN 0at 3a padoty — 10 6an10B
IlIkana nepesoaa 0a/1J10B B OTMETKHU

OTMeTKa Yucjao 6a1,10B, HEOOXOAUMOE IJIsI
MOJy4eHHUs] OTMETKH

« 5» (oTIM4HO) 9-10

« 4» (xoporio) 7-8

« 3» (YIOBIETBOPUTEIHHO) 4-6

« 2 « (HEeYIOBIICTBOPUTEIIBHO) | MeHee 4

Bapuant 3
VYposens A

Ne 1 ConocTaBbTe

A) IIpssMOyTONBHBIN Mapaienenunes

b) [Tpusma

B) Konyc
I') [Tupamua
JU) Lnmsap

E) Ulap

1) V = Sy H

2) V= ZmR?H

3) V= abc

4)V = nR?H

5) V _4 R
3

1
6) V = = SocuH

Ne 2 Onpenennte o6bem Ky6a ¢ AauHOl pedpa 3v2

A) 16V2;

B)8; B)54v2;

\,
N,

-_---_--~é

Yposens B

) 2V2; ) 8v2.
Ne 3 U3 unJMHAPUYECKOro OpPycKa ¢ BbICOTOH 3 ¢cM M paauycom 4 cM
BbIpPe3aJI KOHYC ¢ TAKHMH ’Ke paguycoM u BbicoToil. Haiitm 00bem
ocTaBLIerocsi opycka.

Yposens b
Ne 4 Kaxkoii 00beM 3aiiMeT nepenJiaBJIeHHbINH aJTIOMHUHHEBBIN NPOBOJ
MAacCCOH S KI, eCJIM INIOTHOCTh aJJIOMUHuA 2, 6 F/CM3

Ne 5 PaccrosiHue OT LEHTPA 10 CeYEeHHUs 1mapa 7 ¢M, paauyc ce4eHHus —
1 cm. Onpenenuts 00beM Wapa.

Ne 6 B nupamuae, oCHOBaHHEM KOTOPOH SIBJIsIETCH TPEYroJbHUK €O cTopoHamu 8 cMm, 2 cm, 8 cm,
O0oxoBoe pedpo 4 cM H o0pa3yeT C IJIOCKOCTHIO OCHOBaHMs yroJ 45 rpaaycoB. Haiitu o0bem

NnUupamMuibl.



KonTpoabHas padora
no teMe «MHOrOrpaHHMKH U KpyTrJble Teaa. O0beMbl TeJL.)»
Kpurepun oneHKH KOHTPOJbHOH PadoThI

Samanus Bbamier [Ipumevanue

1,2, 3, 3 Kaxpiii mpaBrIIbHBIN OTBET 1 Oaymn

4.5 4 Kasx b1t npaBuIbHBIN OTBET 2 Oaiuia
6 3 Kax b1t mpaBuIbHBIN OTBET 3 Oayuia

MaxkcuManpHbIN 0at 3a padoty — 10 6an10B
IlIkana nepesoaa 0a/1J10B B OTMETKHU

OTMeTKa Yucjao 6a1,10B, HEOOX0AUMOE JJIsI
MOJy4eHHUs] OTMETKH
« 5» (oTIM4HO) 9-10
« 4» (xoporio) 7-8
« 3» (YIOBIETBOPUTEIHHO) 4-6
« 2 « (HEeYIOBIICTBOPUTEIIBHO) | MeHee 4
Bapuanr 4
VYposens A
Ne 1 ConocraBbTe
A) IIpssMOyTONBHBIN Mapaienenunes 4 _,
HV= 3 R
b) Ilpusma 2)V=S,,H
B) Konyc 3) V= ZmR?H
I') Ilupamuia 4)V = %SOCHH
J1) Humuaap 5) V = abc
E) Illap 6) V= mR?H
Ne 2 Onpenennte o6bem Ky6a ¢ aauHOI pebpa V2
A)16V2; B)8; B)54vV2; I)2V2; JN) 8v2.
Ne 3 U3 umJMHAPUYECKOro OPycKa ¢ BbICOTOH 4 ¢M H paguycoM 2 cMm
~ BbIpPe3aJI KOHYC ¢ TAKHMH ’Ke paguycoM u BbicoToil. Haiitm 00bem

\,
N,

-_---_--~é

Yposens B

ocTaBIierocsi 6pycka.

Yposens b
Ne 4 Kaxkoii 00beM 3aiiMeT nepenJiaBJIeHHbINH aJTIOMHUHHEBBIN NPOBOJ
Maccoii 4 Kr, ecJiM INIOTHOCTh AJIIOMHHUSA 2, 6 F/CM3

Ne 5 PaccrosiHue OT LeHTPa 10 ceYyeHus mapa 4 cM, paauyc ce4eHus —
2 cm. OnpexesauTb 00beM mapa.

Ne 6 B nupamuae, ocCHOBaHHEM KOTOPOH SIBJIsIETC TPEYroOJbHHUK CO CTOPOHAMH 5 cM, 5 ¢m, 5 cM,
O0oxoBoe pedpo 3 cM H o0pa3yeT C IJIOCKOCTHI0O OcCHOBaHMs yroJ 45 rpaaycoB. Haiitu o0bem

NnUupamMuibl.



KonTpoabHas padora
no teme «Havajia MaTeMaTHYeCKOI0 aHAJTH32)

Ne | | BapuanT Il BapnaunT
Hajigure 3Havyenue mnpousBoaHoil ¢ynkuuu | Haiiiure 3HaUYeHHe NPOU3BOAHON PyHKIMH
. V4 . /2
1 f(X) =sin Xx+3C0SX B TouKe X, = 5 f(X) =—4cosx+sin X BTOUKe X, = 5
N N . Haiigure YIJIOBOM ko3¢ puumenT
HajiguTe yrioBoii ko3pduuueHT kacaTeJbHONH K N
F(x) = © — 3y _11 KacaTeJbHOH K rpaguxy GyHkumn
2 | rpaduky pyHkuUM = f(x) = 3 _Ax2 1+ 7
B TOUKe ¢ abcuuccoit X, = 2. .y
B TOYKe ¢ abcuuccoii X, = 2.
3 YkaxkuTre NPOMEKYTOK, Ha KOTOPOM (YHKIHS YKA)KUTEe  NPOMEKYTOK, HAa  KOTOPOM
2 2
y =X"—6X+4 y6niBaer. ¢ynxnusa Y = X° +2X+ 3 Bo3pacraer.
4 Ykaxkure NPOMEXYTOK, HA KOTOPOM (YHKIHS YKAKHUTe NMPOMEKYTOK, HA KOTOPOM (PYHKIMS
f(x) = x®+3x* —9x+5. pospacraer f(x) = x* —3x* —9x — 8 .Bospacraer
Touka aBMIKeTcs NPAMOJIHHENHHO MO 3akoHY | Touka ABMIKeTCS NMPSIMOJMHEHHO MO 3aKOHY
1 4
5 | S(t)=2t"+ Etz —t. Boluncaure ckopocth Touku | S(t) = §t3 —3t?+2t. BbluMCAMTE CKOPOCTH
npu t=1. TOYKM npu t = 1.
6 Haﬁﬂ“{e TOYKY MUHMMYMa QyHKUMH HajiiauTe TOYKY MAKCMMyMa (DyHKIIHUH
y = (F—8x+8) y = —x% — 10x + 10.
Hccaenyiite u mocrpoire rpapuk GpyHKIUH Hccaenyiite n nocrpoiite rpapuk GQyHKUNU
7 [ f(X)=x3-6x2+9x-3 f(x)=-x3+6x*-9x+3
y=x>-12x+2; y=-2x+6x+1;
KonTtpouabHnas pa6ora
no teme «Hayana MmaTeMaTH4eCKOr0 aHAJIH32)»
Ne | | BapuanT Il Bapuant
Hajigute 3Havyenue mnpousBoaHoi (¢ynHkuuu | Haiiaure 3HaYeHHe NPOU3BOAHON PyHKIMH
L]y (X) =sin Xx+3C0OSX B TOUKe X, = — f(X) =—4cosx+sin X B Touke X, =—
. . . Hajigure YIJIOBO# K03ppuumeHT
Hajigure yriioBoii ko3ppuumueHT kacaTejbHOH K .
() = © — 3 11 KacaTeJbHOH K rpagpuxy pyHkumn
2 | rpapuky pyHKkumMu = f(x) = 3 _Ax2 4+ 7
B TOYKe ¢ abcuuccoi X, = 2. Loy
B TOUKe ¢ abcuuceoii X, = 2.
3 YKaxxuTe NPOMEKYTOK, HAa KOTOpPOM (YHKIHS YKAKUTe  INPOMEKYTOK, Ha  KOTOPOM
y =X —6X+4 y6niBaer. dynxuus Y = X> +2X +3 Bospacraer.
4 YkaxuTe NPOMEXKYTOK, HAa KOTOPOM (YHKIHS YKaKUTE NMPOMEKYTOK, HA KOTOPOM (PyHKIHS
f(x) = x> +3x* —9x+5 . Bospacraer f (x) = x* —3x* —9x —8 .po3pacraer
Touka aBHMKeTCS NPAMOJMHENHO MO 3aKoHY | Touka ABHKETCS NMPSAMOJUHEHHO MO 3aKOHY
1 4
5 | S(t)=2t>+ Etz —t . Borunciaure ckopocth Touku | S(t) = §t3 —3t*+2t. BblYMCIAMTE CKOPOCTH
npu t=1. TOYKH npu t=1.
6 HaiiuTe TOUKy MUHHMYMa (QYHKIMH HajiquTe TOYKY MaKCMMyMa (PyHKIUH
y = —8+8) y = —x2 — 10x + 10.
Hccaenyiite u mocrpoire rpapuk GpyHKIUH Hccaenyiite u nocrpoiite rpadpuk GpyHKUNU
7 [ fX)=x3-6x>+9x-3 f(X)=-x3+6x%-9x+3

y=x>-12x+2;

y=-2x3+6x+1;




KontpoabsHnas padora Ne8
no teme «IlepBooOpa3Has u UHTErpaI»
Kpurepun oneHKH KOHTPOJbHOH PadoThI

Samanus Bbamier [Ipumevanue

1,2, 3, 3 Kaxpiii mpaBrIIbHBIN OTBET 1 Oaymn

45,6 8 Kasx b1t npaBuIbHBIN OTBET 2 Oaiuia
7 3 Kasx b1t mpaBuIbHBIN OTBET 3 Oayuia

MakcumanbHbIi 0am 3a padoty — 14 6asuia
IlIkana nepeBoaa 0a/1J10B B OTMETKHU

OTMeTKa Yucyao 0a1510B, HEO0OX0AMMOE I
NMOJIy4YeHHsI OTMETKHU
« 5» (OTIMYHO) 12— 14
« 4» (xoporo) 9-11
« 3» (yOBJIETBOPUTEIHHO) 5-8
« 2 « (HeyJOBIETBOPUTENHHO) | MEHEe 5
Bapuanr 1
YpoBenb A
1. Haiizute nepoodpaznyo @yHKkuun
f(x) = 3x?
f(x) = 2sinx

1
f(x) = — - CosX
2. Bolunciure HHTErpaJ
€dx
;X

j cosx dx
TC

SIE

3. Haiigute nas kaxnoi (GyHKIMH H3 NEPBOro CTOJI0MKA MEePBOOOPA3HYK) M3 BTOPOro H
JAOKAKUTE CBOE YTBEP KIAeHHE.

f(x) = 4x3 — 3 cosx F(x) = x* — 3sinx
f(x) = 2sinx F(x) = —2cosx+ 2
3 3
f(x) = x% + — F(O = S+ 6vx — 123
Vx
Yposens b

4. Tasi pynxuun f(X) = X% — 7 Haiiaure nepBoodpasHyio, KOTOpasi NPOXOAUT Yepes Touky (3; -3).
5. HaiinuTe Heompeae 1€ HHBII HHTErpa

2
p) J (47 +3cosx)dx B) [ 9x% + 24x3 + 16x* dx

6. Haiiqure niomans Gurypsel, orpanndennyro junusivu: f(x) =x+1,x=1,x=3,y=0
Yposens B
7. BoluucauTe miomaab GUrypbl, orpaHMYenHol JuausAMA y = —x2 +4x— 3, y = 0



KontpoabsHnas padora Ne8
no reme «IlepBooOpa3Has u UHTErpaI»
Kpurepun oneHKH KOHTPOJbHOH PadoThI

Samanus Bbamier [Ipumevanue

1,2, 3, 3 Kaxpiii mpaBrIIbHBIN OTBET 1 Oaymn

45,6 8 Kasx b1t mpaBuIbHBIN OTBET 2 Oajuia
7 3 Kasx b1t mpaBuIbHBIN OTBET 3 Oayuia

MaxkcuManbpHbIN O0at 3a padboty — 14 6aasa
IlIkana nepesoaa 0a/1J10B B OTMETKHU

OTMeTKa Yucjao 6a1,10B, HEOOX0AUMOE JJIsI
MOJIy4YeHHsI OTMETKH
« 5» (0TAMYHO) 12-14
« 4» (xoporio) 9-11
« 3» (YIOBJIETBOPUTEIHHO) 5-8
« 2 « (HEYIOBIIETBOPUTENHFHO) | MeHee 5
Bapuanr 2
YpoBens A
1. Haiigute nepBoodpaznyo @yHKIHN
f(x) = 3x
f(x) = 3 cosx
fx) =— —
69) 13 CoS X
2. BoluucuTe HHTErpaJ
. X
T
2
f sinx dx
0

3. Haiigure nJisi Kaxa0d (pyHKOMH W3 NEPBOro CTOJ0HMKa NMepBOOOpPA3HYI0 M3 BTOPOI0 M JOKAKHTE
CBOE YTBEp K/IACHHE.

f(x) = 5x* - sinx. F(x) = x° + cosx + 4

f(x) = x* — sinx 5

X
f(x) = 3 + F(x)=E+cosx—12

1
F(x) = 3x +§\/2x— 1

2x—-1

Yposens b
5. HaiinuTe Heompeae 1€ HHBII HHTErpa

3 _
A) I[SX 3cosx)dx B) [ x — 4x% 4+ 4x3 dx

6. Haiinure niomans Gurypsel, orpanndennyio juausivu: f(x) =x—-1,x=-1,x=1,y=0
Yposens B
7. BoluucanTe miomanh Gurypbl, OrpaHuYeH ol JUauAMA Y = —x% + 5x — 4, y = 0



KonTpoabHasi padoTa mo MareMaTuKe M0 TeMe «YPaBHEHHsI 1 HEPABEHCTBA H UX CHCTEMbI»
s cryneatos CIIO, 1 kypc, ouHoe 00yueHue

Bapmuanr |

1. Peumre ypaBuenne. /118 —39x =8—3X.

2. Pemte HepaBeHCTBa:

X—2
a) ——————<0; 06) V25-20x+4x* <x+1.
(x—3)x—5)

3. Pemute ypaBHEHHE 3x?2 (2X —1)+ X(2X —1)+ 2(1— 2X) =2
4, Pemite cucteMy ypaBHEHUN METOJIOM alreOpanvdecKoro CIOKEHUS:

dm+7n=11

5m-2n=3
y<x?+1
x+2y=>5
6. Termoxon paccuutan Ha 1000 maccaxxupoB u 30 uneHoB koMauzbl. Kaknas cracatenpHas MUTIONKA
MoskeT BMecTUTh 70 yenoBek. Kakoe HauMeHblllee YHUCIIO NIIIONOK JOIKHO OBITh Ha TEIJI0XO0JIE, YTOObI B
clly4ae He0OXOJUMOCTH B HUX MOYKHO OBLIO pa3MECTUTh BCEX MACCAXUPOB U BCEX YIICHOB KOMAHIbI?
7. Jlns mpuroToBieHUs MapuHaja Ui OryploB Ha 1 nuTp Boabl TpeOyercst 14 T TMMOHHOM KHUCIOTHI.

JIumoHHas kucnora npoaaercs B nakerukax no 10 r. Kakoe HauMeHblIee YUCIO MavyeK HY)KHO KYyIHUTh
XO035IMKE JIs1 TPUTOTOBJICHUS 6 TUTPOB MapuHaaa?

5. Pemmuth rpaduyecku cucteMy HEpaBEHCTB: {



KonTpoabHasi padoTa no MaTreMaTnke 1o TeMe «YpaBHeHHsI 1 HEPABEHCTBA M MX CHCTEMBI»
s cryneatos CIIO, 1 kypc, ouHoe 00yueHue

Bapmuanr |1

1. Peumure ypaBuenue. 57 —8X =3—2X.

2. Pemte HepaBeHCTBa:

2
X“+5x+4
a) ———>0.  6) V2x—x?+15 < x+1.

x> —5Xx—6
3. Pemute ypaBHenue X° +3x* —2x—6=0
4. Pemnte cucteMy ypaBHEHUH METOJIOM alreOpanyecKoro CIOKEHUS:
40m+3n=-10
20m-7n=-5
5. Pemuth rpaduyecku cucteMy HEpaBEHCTB:
{xz +y?% <100
y<x’+6
6. Ceipok crout 7 py6aeit 60 koneek. Kakoe Haubosplee 4ucio CbIpKOB MOXKHO KynHTh Ha 60 py0meit?

7. ®nakon mammysst crout 200 pyoneit. Kakoe Hanbonpmee yncino (GaakoHOB MOKHO KynuTh Ha 1000
pyOs1ei Bo BpeMsi pacipoAaku, KOrja cKuaka coctanisier 15%?
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CamocTrosiTeJibHbIE PA00THI
MaremaTtuka: anreépa, Hauajia aHaJIu3a, reoMeTpust
3ansatue Ne 2

Tema: Ilenble U paunoOHAJbHBbIE YUCA. 321241 HA NPOILEHTHI.

KoanuyecTBo 4acosB: 2

Heanb: o3HaKOMUTH 00yUaromuxcs ¢ J{uarpammamu Ditnepa s n300pakKeHUs MHOXKECTB; OMUCATh
OCHOBHE CBOWCTBA pPaIlMOHATBHBIX YUCEI; HAYYUTHCS TIEPEBOUTH NECATHUHBIC APOOU B OOBIKHOBEHHBIC U
Ha 000poT (NEpUOIUYHBIC U KOHEUHBIE). BCOMHUTE M pa3BUTh YMEHHEH PEIICHHS 3a71a4 Ha MMPOIICHTHI.

Tema caMOCTOSATEIbHOM PadOTHI:
Pa6ora ¢ paunoHaIbHBIMHU BbIPAasKEHUAMH

CamocrositeibHas padora (10 MuHyT)

1) (20,88 : 18 + 45 : 0,36) : (19,59 + 11,95);
2) 1.9+8.£+ ii
36 32 10 18

MaTeMaTHKAa: ajredpa, Ha4yajia aHAJIN3a, FeOMEeTPHUS
3aunsTue Ne 9

Tema: Kopenb crenenu n

KoaunuecTBo uacoB: 4

eab: 03HaKOMUTH 00YYarOIIMXCS C MOHATHEM paJKUKala, c(hOpMUPOBATh YMEHHUE BBIYUCIISATH
KOPHH Pa3HBIX CTETEHI, Pa3BUTh MPEACTaBICHUE O CBOMCTBAX KOPHEM.

Tema camocTosiTE1bHOM PA0OTHI:
Kopuu cnienue H

CamocrosiTeibHast pabora

Bapuanr 1 Bapuanr I1 BapuanrI11
Al. Beruncnurs: i\'@' :f*-'@ Al BENHCITHTD: 2% 05 Al. Bomunciuts: /+/16
1)81;2)9; 3) 3; 1) 1; 2) 2; 3) 20; 1) 1; 2) 2; 3) 20;
A2. BerUuciurh: -2 % A2. BBIYHCIIUTD "@ ' ‘E A2. Beranemurs 3/25 /625
1) -8; 2) 4; 3) -4; 1) 100; 2) 10; 3) 1; 1) 25;2) 5; 3) 125;
A3. BLIYHCIIHTD: A 0,2°-5° A3. Berauciurs: -6§‘~"I'§ A3. BUucauTh: -25"@
A4, Pemuth ypaBHeHHe: X°=64 A4. Pemnuts ypaBHenue: x°=32 | A4. Pemnth ypaBHeHHe: X°=243
1)2;2)-4;43)-2;2 1)-2;2)2;3)-2;2 1)-2;2)3;3)-2;2
AS. BeraucimnTs: AS. Berancnuts: AS5. BeIUHCINTS:
4.'8.3.4.'2.2 _ 5 R T e

= 327 \h‘_ /0,04 -3/3-9- /5i
Otger: Ortser: 125

OtBer:

A6. ITpeoOpasoats Belpaskenue: | A6. [IpeoOpa3oBath Beipaxkenue: | A6. [IpeoOpa3oBaTh BeIpaskeHHE:
o2 9232 3535
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OTtBeT: OrtBerT: OTBeT:

MartemaTuka: ajredpa, Ha4yaJjia aHAJIN3a, TeOMeTPHS
3anarue Ne 11
TeMa: CTGHGHI/I C paI_II/IOHaJIBHBIM nu HeﬁCTBHTeHBHBIM II0KaA3aTCJICM.

KosnunuyectBo yacos: 4

Hesab: pacmupuTh NOpeACTaBICHUs OOyYaroIUMXCs O CTENeHsAX, MX cBoicrBax. CoeneHuThb
MPEJCTaBICHU O0yUYAIOMIUXCS O KOPHSAX M CTENEHSAX B €AMHYIO CUCTEMY 3HaHMI; 3aKPEMUTh 3HAHHS O
KOPHSX HaTypaJbHOM CTENEHM W CTENEHSAX C palMOHAIbHBIM M JCUCTBUTEIBHBIM I10KA3aTEISIMU;
Hay4MTbCSl IPUMEHATh CBOMCTBA KOPHEH U CTEIIEHEHN IIPU PELICHUH 3a1a4.

Tema camocTOATEIbHOM PA0OTHI:
KopHnu u crenenn

| Bapuant Il Bapuant
1.Brunciute 1.Boruncauth
6 3 6 3
(\/ 25) 2) [\/256x%y8 ( v 64) 2) \/W
3)V8-343 4)21-2VZ . 4 3)3/32 - 243 4)32-3V2. p7V2
2. YIpocTuTh BBIpaKEHUE 2. YOpocTuTh BBIpa)KEHHE
1) 1/625x%y : {/5xy 2)4’@ 4 [a 1) /256x*y : {/4xy 2)4 3b 4, a
a 3b3 as 27b3
3. YpocTuTh BhIpa)keHHE 3. YOpocTUTh BhIpayKEHUE
3 -2\6 3 AN
@)7(v7) @75 (b7)

MartemaTuka: ajreépa, Ha4yaJjia aHAJIN3a, FeOMeTPUs
3aunsaTue Ne 13

Tema: Pabota ¢ norapuMuyecKkuMu BbIpaKeHUSIMU
KoJsimyecTBo yacosB: 2

Leab: 03HAKOMHUTBCS C OCHOBHBIMH CBOWCTBAMH JIOTapu(pMOB; HAYYUTHCS HCIIONH30BAThH
cBoiicTBa jJorapudMoB 1 60J1ee CI0KHBIX BEIYUCICHUM.

Tema camocTosiTe1bHOM PA0OTHI:

Jorapudmbi
Beruucaure:

1" [og,27-log,16. % |2log,2-log,3-3
2. Iogb(4:b), ecm |09b2=3- 10 32'°g35—17

3 4log ,2-log ,4+2 11 Tog . (Iog ) 32)
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4, _ 12, | 3
log 0’25 log 0.2 25 5_10 09, ,
5 13. log -, 25
Iogz7 7
log 0’52+ log 05 0,25 (2 j
6. Iog38:I0932—4 14. 2Iog36—log34
7. log 448 —log A 3+3 15. | log 2L 6+ log 220
8 16.
27 0,5-log V5
log 3 b_2 , eciu Iog 3b =2 36

MaremaTuka: ajredpa, Hauajaa aHaJIH3a, TeOMeTPust

3ausaTue Ne 22

Tema: IlapanieabHOCTH NPAMBIX, IPAMON U MJIOCKOCTH.

KounuyecTBo yacos: 2

Heab: 03HAKOMUTH OOYYAIOUINXCS C MOHSATHEM MapaNeTbHOCTU MPSIMBIX B MPOCTPAHCTBE, NaTh
MPEJICTABICHUE O MAPAJUICIIBHOCTH TPEX MPSIMBIX U MPU3HAKE NAPAICIIBHOCTH MPSMOM U INIOCKOCTH.

Tema camocTosiTeIbLHOMH PadoOTHI:
AKCHOMBI CTE€PEOMETPHU
CamocrosiTeqibHas padora

Kapmouxa 1 (I yposens)

npsMast CD nNexuT B IVIOCKOCTH .

1. B nepecexkalommxcsa IUIOCKOCTAX & ¥ B B3ATH COOT-
BETCTBEHHO TOYKH A ¥ B, KOTOpHE HEe JeXaT Ha JIv-

HMM MX nepeceuenus (npamoit ¢). Touxa M nexur Ha o e A

NPAMOH cC.

1) ITOCTPOMTL JIMHMIO NEPECEeYeHMA IUI0CKOoCcTelH: a) c
o u MAB; 6) B u MAB. M

2) Hai¥n oO6myio TOUKY rutockocTed o, B u AMB. ‘B

2. 3BanMmmuu¥Te CHMBOJMYECKM H BBIIIONHATE PHUCYHOK:
INpamasa AB nepecekaeT IUIOCKOCTE O B Touke O, a

k’apmocma 1 I ypoeens)
Yepes cropony AB pom6a ABCD nposeaena
wiockocTres . Touxku E, F — cepenuna cropo-
uel AD u DC.
1) IMocrpoiire TOYKY nNEpeceuCcCHUs npaMOH
EF ¢ niocKoCThIO OL.
2) BBMHCAHTE PACCTOAHME OT ITOW TOYKH HO
ToueKk A u B, ecnivt BC = 12 cm.
(Omeem: 6 cM 1 18 cm.)
2. Bumonuure pucyHok: a=pBanpB=a, M e a,
AB c p.

/

MaremaTuka: anaredpa, Hauajia aHaJIu3a, reOMeTpHs

3auarue Ne 24
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Tewma: IlapaniieJbHOCTb IIOCKOCTEH

KoJunuecTBo 4acoB: 2
Lleab: 03HAKOMHUTH 00YYAIOMINXCS ¢ TOHATHEM MapaUICIbHOCTH IJIOCKOCTEH, UX CBOWCTBAMHU.

Tema caMOCTOSATEIbHON PadOTHI:
AKCHOMEI CTEPEOMETPUH, IPAMBIC U IIVIOCKOCTH B IIPOCTPACTBE
MartemMaTu4ecKHid AMKTAHT
Bapuanm I
Kakue nBe npsMei€ B IPOCTPAHCTBE HA3bIBAIOTCA Napaui€abHBIMU?
. Chopmynupyire NpU3HaK NapauIeIbHOCTH MIPSIMOH U TUIOCKOCTH.
. Kakue BO3MOXHBI CITy4Yau B3aUMHOI'O PacrioIOXKEHMs MIPSIMOA M IUIOCKOCTH?
. Han ky6 ABCDA,B,C,D,. 3anuiyre 4eThIpe Naphbl NapaUIeIbHBIX IPAMBIX.
BepHO 14 yTBEpXXAEHHUE: €ClIM ONHA M3 JIBYX MapajUiC/ibHbIX NPAMBIX Nna-
pajulesibHA IUIOCKOCTH, TO BTOPAasi NMpAMas HE MEPECEKAET 3TY IIOCKOCTb.

bWl -

Bapuanm I

1. Kaxue npsamas M rUIOCKOCTb Ha3bIBAIOTCA NMapauiCNbHbiMHU?

. Cohopmynupyiite TeopemMy O napajuieibHbIX MPSIMbIX.

ChopMmynmMpyiTe NpU3HAK NapannelbHOCTH NMPAMOH M TUIOCKOCTH.

Hau xy6 ABCDA,B,C\D,. 3anuimunre 4eThipe napbl NepeceKaroumxcs
NpsAMBIX.

BwN

5. BepHO M YTBCPJACHHC: €©CJIM OAHA M3 JABRYX OPAMRX Dapajic/iBHa
MAOCKOCTH, 8 RTOPpas NepeceKaeT 3TY IJIOCKOCTE, TO INPAMBIC Napaiaciib-
HEBL . ;

MartemaTuka: ajireépa, Ha4yaJjia aHAJIN3a, FeOMeTPUs
3ausTue Ne 28

Tewma: IlepieHAUKYISIP M HAKJIOHHBIE. YTO0J MEXKAY NPAMOil U IJIOCKOCTBIO.

KoanuecTBo 4acos: 2

Heab: MO3HAKOMUTH 00YUYAIOLIUXCS C TTOHATHEM MEPHEHAUKYISPAa U HAKJIOHHOM B MPOCTPAHCTBE;
pacIIipUTh TPEJCTABIICHUE O TOHITHU «IPOCKIHUs»; JaTh MPEACTAaBICHUE O TEopeMe O Tpex
MEPIEeHIUKYIISIpaXx.

Tema camocTosiTe1bHOM PA0OTHI:
ITepneHAUKYISAP K MJIOCKOCTH

MaTtemMaTHYeCKHIl JUKTAHT

Teoperuueckuit onpoc (¢pporranbHas pabora ¢ xiaccom).

1.1. Vron mMmexay npsimbiMi pascH 90°. Kak Ha3sIBAlOTCs TaKMe npsa-
mMmeie? (ITepneHauKyIApHBIC.)

1.2. BepHo nu yreepoxacHue: «IIpsamas HaA3bIBACTC NMEPICHAMKYJISAPHOM
IUIOCKOCTH, €CJIM OHAa NMEePIICHAHKYJ/ISpHA HEKOTOPOW nNpaMoi, Je-
»aueM B 3ToM rnmuockocTHu?» (Ha.)

1.3. TIlponomxure npemnoxeHue: «IIpsmMmas neprieHAMKYJISIpHAa IUIOCKO-
CTH, €CJIM OHAa...» (NeprneHAHKYJISApHa K ABYM II€peceKalomMMMC
NMPAMBIM, JISKAIIMM B 2TOH IUJIOCKOCTH).

1.4. Y10 MOXHO CKa3aTh O ABYX (3-X, 4-X) NMPAMBIX, NCPIHICHAMKYIISAPHBIX
K oaHo# niaockocTH? (OuM nmapannenbHbl.)

1.5. Jdee npamMbie, NEprnieHOMKYIApHBIC TpeThed npamok, ... (napain-
JNeJN1IbHbI.)
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PA3JAEJI 4. OCHOBbI TPUTOHOMETPUU
MaremaTuka: ajreépa, Ha4yaJjia aHAJIN3a, TeOMeTPHSA
3anarue Ne -32

Tema: Yrubl u BpamiarensHoe qBrxkeHue. [ pagycHas u paguanHas Mepa yria..

KoauuyecTBo 4yacoB: 4
Hesb: M03HAKOMUTH OOYYAIOIIMXCSI C TIOHATHEM yTJjla B aire0pe; JaTh ONpeAesICHUE paIuoOaHHON
MEpBI YIJIa; BEIBECTH (OPMYJIIBI COOTBETCBUS I'PayCHON M paJIMaHHON MEPHI yTIIOB.

Tema camocTOATEIbHOMH PA0OTHI:
BpamarejsbHoe 1BUKEHUE

CamocrositeibHas padora
OTMETHUTHD YIJIbI:
1 Bapuant: 45, 360, -270, -135
2 Bapuanr: -45, 720, -180, -225

MaremaTHKa: ajredpa, Hauaja aHAJIN3a, FTeOMeTPHUs

3ausaTue Ne 33

Tema: TpuronoMmeTpuvecKkue onepanuu

KoJuun4yecTBo yacos: 6

Leanb: BBeCTH TOHATHE CHHYCA, KOCHHYCa, TaHIEHCA, KOTAHTEHCA IPOU3BOJBHOTO YIJa;

HAaYUYUTBCA BBIYUCIIATh UX 3HAYCHUC U 3HAKU.

Tema camocTosiTE1bHOM PA0OTHI:
Pagunannasi u rpagycHasi Mepbl yIJIOB

CamocrosiTebHas padora

1 BapuaHT ‘ 2 BapuaHT

IlepeBecTH rpaaycel B pagHaHbl:

3, 45, 360 | 90, 180, 9

HepeBCCTI/I paivaHbl B rpaaycCbl:
m 21 3™ M 2T 5™
3’9" 4 9’5’18

MartemaTuka: ajreépa, Ha4yaJjia aHAJIN3a, TeOMeTPUs
3ausTue Ne 34

Tema: TpuronoMmerpudeckue onepanuu
KosauuyectBo yacos: 6
Heab: BBeCTH NOHATUE CHUHYCA, KOCHMHYCA, TAHIEHCA, KOTAHIE€HCA IPOU3BOJIBHOTO YIJa;

HAaYUYUTBHCA BBIYUCIIATh UX 3HAYCHUEC U 3HAKU.

TeMa caMOCTOATEIbHOM PA0OTHI:
Tpuronomerpuveckue onepannu
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CamocrosiTesibHAas pa6oTa
Ha yucnoBoii okpy’KHOCTH HallTH 3HAYEHHE CUHYCA
1 BapmanTt: 45, -90, -270 rpamycos 2 BapuaHnT: -45,180, -90 rpaxycos

MaremaTuka: ajaredpa, Ha4yajia aHAJM3a, FreoOMeTpust

3ansaTue Ne 39

Tema: Tpuronomerpudeckne PyHKIIUN

KoaunyecTBo 9acoB: 2

Heab: pacmiputh NpeacTaBleHHE OO0yYaromMXCS O (PYHKUMAXX; MO3HAKOMHUTH C OCHOBHBIMH

TPUTHOMETPUYECKUMHU (PYHKIMSIMU CHHYCA U KOCUHYCa, X CBOMCTBaMH.

Tema camocTosiTe/IbHOM PadoOTHI:
«DopMyJibl TPUTOHOMETPHH

Bapuant Nel Bapuant Ne2

Jlonucath hopMyIbL:

1 cos®a + sino = 1 tgo-ctgo =
2 tga = 2 ctgo =

3 1+ tg %0 = 3 1+ ctg %0 =
4 sin2q = 4 cos20 =

5 1 + cos2a = 5 1— cos2a=
6 sin(o+f) = 6 sin(o —B) =
7 cos(a +B) = 7 cos(a—PB) =

MartemaTuka: ajireépa, Ha4yaJjia aHAJIN3a, FeOMeTPUs
Sausarue Ne 41

Tema: Tpuronomerpudeckue GyHKIUH

KoauuecTBo yacos: 2

Heab: pacmiputh NpeACTaBICHHE OOYYArOMIMXCS O (DYHKIUAXX; MO3HAKOMHUTH C OCHOBHBIMH
TPUTHOMETPUYECKUMHU (PYHKIMSIMHU CUHYCA U KOCUHYCa, X CBOMCTBaMH.

Tema caMOCTOATEIbHON PA0OTHI:

«I'padpuxn pynkuuii y = sinx y = cos x»
Bapuanrt 1
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Ha pucynke mzoOpaxkeH rpaduk ¢GyHKIUHA .. O6nactp ee omnpencieHus .
, a 00J1acThb 3HAYEeHHI . . CBoero MakCMMaJIbLHOI'O 3HAYEHHUS OHA JIOCTUTaeT B
TOYKax (3amuch B OOIIEM BHJC) ., a4 MHMHHMAaJIbLHOTO
. ®yHKIHS paBHA HYJIIO B TOYKAX . .
I'pacdux byHKIIUU BO3pacraer Ha MIPOMEXKYTKE
u yObIBaeT . I'padux cumMmeTpuueH OTHOCHUTENBHO
TOYKH Havajla KOOPJUHAT, a 3TO 3HAYUT (byHKuH;I . . Ora pyHKUMA TepuoanYecKas ¢
TIEPHOIOM
2. Haiitu o6nactes 3HaYeHUS PYHKIIUH
A)y =sinx - 3;

B)y =2cosx+ 7,

MartemaTuka: ajireépa, Ha4yaJjia aHAJIN3a, FeOMeTPUs
Sausarue Ne 41

Tema: Tpuronomerpudeckue GyHKIUH
KoJuunuecTBo yacos: 2
Heab: pacmiputh NpeACTaBICHHE OOYYArOMIMXCS O (DYHKIUAXX; MO3HAKOMHUTH C OCHOBHBIMH

TPUTHOMETPUYECKUMHU (PYHKIMSIMH CHUHYCA U KOCUHYCa, UX CBOMCTBaMH.

Tema camocTosiTe/ILHOM PadoOTHI:
«I'padpuxn pynkuuii y = sinx y = cos x»

Bapmuanr 2
1. BcTaBUTh BMECTO « » He00Xo1uMbIe (pa3bl, YTOOBI MPEATOKEHUS CTATU BEPHBIMU
\ / | : I :
—2x 3w T T m T 3 9'n
Ha pucynke uzobpaxeH rpaduk QyHKIHH .. Obnactp ee ompeneneHus .
, a 00JacTh 3HaYEHUH . . CBOEro MakCMMajbHOIO 3HAaYEHHs OHA JIOCTUTAET B
TOYKax (3amuch B OOIIEM BHJIE) ., @ MUHHUMAaJIBHOTO
. OyHKIMS paBHA HYJIO B TOUKAX . .
I'paduxk byHKIMHA BO3pacTaeT Ha MIPOMEKYTKE
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u yObIBaeT . . I'padux cummerpuyeH OTHOCHUTEIHHO
OCH OpJAMHAT, a 3TO 3HAYUT (PYHKIUS . . Dta QyHKIMS NEPUOANYECcKasi ¢ TePUOIOM

2. Haiftu oGmnacth 3HaueHUS QyHKIHH
A)y =cosx + 4,
b)y = 3sinx — 2;

MaremaTuka: ajredpa, Ha4yajia aHAJIM3a, reoMeTpust
3ansaTue Ne 43

Tema: TpuronoMmeTpu4ecKue ypaBHeHHUs

KoanuyecTBo yacoB: 6

Henb: HayuuTbCAd pemiarb NOPOCTEHUINUTE TPUTOHOMETPUYECKUE YpPAaBHEHMS, YpPaBHEHMS,
CBOSITAIIMECS K MPOCTCHUIITNM.

TemMa caMOCTOATEIbHOM PadOTHI:
Tpuronomerpuyeckne ypaBHeHust
3agaHue 17151 CAMOCTOSITEIbHON PadoThI

cosx:—s, cosx=—£, sin x:g, tgx =2,
2 2 2

MaremaTuka: ajreépa, Ha4yajia aHAJIN3a, TeOMeTPHS
3ansarue Ne 48

Tema: 3agaum HA MOACYET YMCJIA IEPECTAHOBOK pa3MellleHN i, COYeTaHH ..

KoJuunuecTBo yacos: 2
Heab: pactmpuTh 3HaHUS, CPOPMUPOBATH YMEHHUS pPellleHue KOMOWHATOPHBIX 3a]1ad.

Tema camocTosiTeIbLHOM PadoOTHI:
OcHoOBHbBIE OHATHSI KOMOMHATOPUKH

CamocrosiTesibHasi padoTa
1) Hapsig CTyneHTKH COCTOMT 3 ONy3Kd, OOKH u Tydenb. J[eByllka HMEeT B CBOEM
rapzepobe uerblpe Oly3KH, NATh 000K W Tpu mapel Tydenb. CKOIbKO HapsoB MOXET UMETh
crynenTka? (OtBet: 60)
2) CKOJBKHMH CHOCO0aMH MOKHO BBUIOKHTH B PsijI KPACHBIN, YEPHBIA, CHHUN M 3€JICHBIHN
1apuKku?
(Otger: 24)
3) Ha posmte 88 xmaBum. CKOJBKAMH CIIOCOOaMH MOYKHO H3BJICYb IIOCIEIOBATENIBHO 6
3BYKOB?
(Otset: 541 931 236)
4) CKOJIBKO €CTh HaTypaJbHBIX YMCEN OT OJHO3HAYHBIX JI0 MIECTH3HAYHBIX, JCISIIMXCS HA 57
(OtBeT: 200 000)
5) UYemnwuonar Poccuu 1o miaxmaram MpoOBOAMTCS B OMUH Kpyr. CKOJBKO UTpaeTcsl MapTHid,
ecyn ydacTByroT 18 maxmarucros? (Otser: 153)

MartemaTuka: ajreépa, Ha4yaJjia aHAJIN3a, FeOMeTPUs
3aunsarue Ne 50

Tema: CpoiicTBa OMHOMHHAJIBHBIX KOI(pPuumuentoB. TpeyroabHuk nackaiab. Dopmysa
onnoma Hriorona. Pemenne 3agau
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KounuecTBo 4acoB: 2

Heab: mozHakoMu oOydyarommxcsi ¢ moHaTueM TpeyroybHuka [lackanas u bunoma HpioTona;
chOopMHUPOBATh YMEHHSI HCIIOJIB30BATh TPEYTodbHUK [lackans mis permenus 3amay.

Tema camocTOATEIbHOM PA0OTHI:

CamocrosiTesibHas padoTa
Kom0unaTopuka
1 rpynna
1. Haiitn 3HaueHUe:
a) 1!
0) 7!
CB
B) ©
r) 9!/6!

2 rpynna
1. Haiitn 3Hadenue:
a) 0!
0) 6!
4
B) Cs
r) 10!/5!

MaremaTuka: ajredpa, Hauajia aHaJIu3a, reOMeTpust

3ansTue Ne 54 (2)

Tema: IlousTue BEKTOpPa B INPOCTPAHCTBE. CioskeHne U BbIYUTaHHE BEKTOPOB. YMHOKeHHE

BEKTOpPAa HA YUCJI0

KoaunuecTBo 4acosB: 2
Hean:

IIO3HAKOMHUTH 06yqa}0m1/1xcs{ C TIpaBuJIaMH CJIIOKCHHA W BbIYMTAaHWA BCKTOPOB B

MMPOCTPAHCTBEC; paClIUPUTL MPCACTABJICHUC 00 YMHOKC€HHHU BEKTOpPA Ha YHUCJIO B IIPOCTPAHCTBC.

Tema camocToATE 1LHOM Pa0OTHI
BekTops!

CamocrositeibHasi pabora CamocrositenbHasi padora é

BAPUAHT 1 / R . BAPUAHT 2 7
JlaHBI BEKTOPHI &, b, ¢. ¢ b JlaHbI BEKTOPHI &, b, & ¢ b
ITocTpouTs [TocTponts \
a)a+b; b)2c—3 ¢)2a+b-—2¢ a)3a—b, b)2c+3d c)2a—b+2¢
CamocrositeibHas padora CamocrositeibHas padoTa P

BAPUAHT 3 ~ % B BAPUAHT 4 . ¢ 1
JlaHbI BEKTOPHI @, b, C. ¢ b JlaHbl BEKTOPHI @, b, C. /
[Toctpouth - [Toctpouth

a)a+b;, b)2c—3 C)2a+b-—2¢

a)3—b, b)2c+3d C)2a—b+2¢c

MaremaTuka: ajredpa, Ha4ajia aHAJM3a, FeOMeTpust

3ansarue Ne 56(4)

Tema: KoopanHaThl TOYKH U KOOPAMHATHI BEKTOPA

KounuecTBo 4acoB: 2

Hean: Pacmuputs mnpeacTaBieHHE O MPSIMOYTOJBHOH CHCTEMEM KOOpAWHAT; CPOpMUPOBATH
NpEACTABJICHHUE O KOOpAMHATAX TOYKM U BCKTOpa B HNPOCTPAHCTBC, HAYYUTHCA PCHIATH 3ada4ud B

KOOPJHMHATAX.
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Tema camMoCTOAATEIbHOI PadoOThI

BekTops! B KOOpAHHATAX
Bapuarm A 1

1. Hanm Bexropbt ;(2;—4; 3) M 3(—3;—;-;13 . HMHalioume KOOPpAMHATEI BCKTODA
cma+b.

2. Uanm wextopm afl;—2:0), b{3:=6:0) W ¢{0:—3:4) Haidume KOOPAMHATRL
BCKTOPpAa ; - 2;—o%l-:—; .

3. Haiddwme 3HavucHmn m W, NPpH KOTOPLIX BCKTOpPAa a v b KONNMHEeAPHLI, eCnu

;(6;";” " ;{:n;l6:2) .

DT 90 005 ot G, o a5 S 55 Y00 5 09,0 = €0 o G CAPD D N Y 50 S D O . 5 WL <Y WD U 70 0 1 S AP G e 55 5 S S0 O e S 904, SO e e e 0
Bapuarnm 4 2
1. Hane: wexroput ; {2: —4;3) M ;1—3; %; 1) . Hafdwume xKoopnuHarnt BCKTOpAa
c=a—b.

2. Harnm BCKTOPLI ; {1; - 2;0}, 3{3; — 6,0y wn ;:. {O; -~ 3; 4} . Haidume XooOpamHAaThI
- | = = -
BCKTOPA p = -£a+b—2c .

3. Hadoume 3HAYMCHMA m W 71, NPH KOTOPKX BCKTOpPR& a wu b KONJMIMHEAPHLI, CCITH
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MaremaTuka: ajredpa, Ha4yajia aHaJM3a, reoMeTpust
3ansarue Ne 59(7)

Tema: CrajisspHOe MPOU3Be/ieHHe BEKTOPOB

KounuecTBo 4acoB: 2

HCJILZ 3aKpCIIUTh YMCHHUA 110 HAXOXIACHHUIO CKAJIAPHOTO IIPOU3BCACHHSA BEKTOPOB, YIJIOB MCKIY
BCKTOpPaMH.

Tema camMoCTOAATEIbHOI PadoThI
CkaJjsipHOe pouBe/ieHNe BEKTOPOB

2. CamMocTOATENHHOE PELICHHE 3a1ay C MOCIENYIOLEeH MPOBEPKOH.

I ypogens
3aoaua Ne 449.

Jdawo: a =mi +3j +4k. b =4i +mj -7k

Hatimu: 31a4eHye m, npu Koropou Belcropm awub TMIEPIICH UMKy IPHEL.

Pewenue: a L b ecimu a b 0; a b =4m+3m-28=Tm -
~28,7m-28=0; Tm = 28; m = 4, (Omegem: 4.)
II ypoeens

Jano:a|=1,1b|=2,(ab)=60°.

Haiimu: a)|a + b|;[2a -3b|.
Pewenue:

a) |a+h|=\J@+b) =ya® +b% +2ab=\aP +|B +2|a ]| b cos60° =T;

6) 2a-3b|= y(23-3b)* =v4a> +9b2 ~124b cos60° = \[4-12 +9-22 =
=J12.1-2cos%=J4+36—|2=J40-12=J2_§=2J'7.(omeem: a) /7;
6) 247 ) |

MaremaTuka: anredpa, Hauajia aHaJIu3a, reoMeTpus
3ansiTue Ne 62 (10)

Tema: Ob6aacTb onpeneseHusi M 00J1acTh M3MeHeHUs! yHKIHU. OrpaHNYeHHOCTh (PYHKIMH.

KounuecTBo 4acoB: 2

Heab: HayuduThcsi HAXOAUTh O0OJACTH  OMpENENeHHs, 00JacTh 3HauYeHUs (DyHKIUH, ee
OTPaHUYEHHOCTh 3JIEMEHTAPHBIMH METOJAMHU.

Tema camocTosATEIBLHOM PadOTHI
Caoxnas pyHkuus
Jlanbl QyHKIMH
\ | BapuaHT \ 2 BapuaHT |
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f(x) = sinx, g(x) = 2%, p(x) = Ln(x) ‘ f(x) = Lnx, g(x) =sinx, @(x) =2*

anucars dynxmn: f(g(x)), g(@ (), o(fx)), f(e(x)), f(g(@(x)))

MaremaTuka: ajredpa, Ha4yajia aHAJM3a, reoMeTpust
3ansrue Ne 63(11)

Tema: YeTHOCTD, HEYETHOCTD, IEPHOANYHOCTD QYHKIUH

KoJunuyecTBo 4yacoB: 2
Lleab: HayduThCSA MCCISA0BAaTh (PYHKIIMIO HA YETHOCTh, HEYCTHOCTD, NMEPHOIMYHOCT. BCIIOMHHTH
nepuoanveckrue GyHKINHU, UX CBOMCTBA.

Tema camocTosATEILHOM PadOTHI
OobsacTh 3HaYeHUA U onpeaeeHusi QyHKIUN
CamocrosiTeibHasg padora

1 BapuaHT \ 2 BapuaHT
HaiiTu obnacte onpeneneHusi GyHKIMU

x—-1 2
Ay= Ay=22
B)y = Vx?-25 B)y = V25 —x?
Haiiti o6nacte 3HaueHuit pyHKuuu
A)y = 2% A)y=3*
B)y=2*+1 B)y=3*+2

MaremaTuka: aireépa, Hayajia aHaJH3a, FeOMeTPHs
3ansTue Ne 64(12)

Tema: HpOMe)KyTKI/[ BO3pacTanus, yﬁblBaI—[l/lﬂ, SHAKOIIOCTOAHCTBA U HYJIH q)yHKlII/[l/l.

KoJsimyecTBo yacos: 2

Ieab: 03HAKOMUTBCS € DJIEMEHTAPHBIMM METOJaMM HCCclefoBaHHe (YHKIMM Ha BO3pacTaHue,
Y6I)IBaHI/I€, IMPOMEIKYTKH 3HAKOIIOCTOSAHCTBA U HYJIH.

Tema camocTOATEIBHOM PadOTHI

YeTHOCTH, HEYETHOCTD, MIEPUOAMYHOCTH (PYHKIMHU
CamocrositeibHas padora

1 BapuaHnt | 2 Bapunar

3aKkoHYHMTH rpa@uK (PYHKIHH, €CJIH H3BECTHO, YTO OHA YeTHasl

A A

> X >

3aKkoHYMTH rpaguK PYHKIHH, €CJIM H3BECTHO, YTO OHA HeYeTHas




>

3aKkoHYNTH rpapuK (PyHKIMHU, €CJIU H3BECTHO, YTO

OHA MEePHOINYECKasi C INIABHBIM MEPHOIOM - 2

>

MaremaTuka: ajireépa, Hayaja aHaJH3a, FeOMeTPHs
3ansTue Ne 64(12)

Tema: HpOMe)KyTKI/[ BO3pacranus, yﬁl)IBaHI/lﬂ, SHAKOIIOCTOSAHCTBA U HYJIH (l)yHKIII/[I/l.

KoJsimyecTBo yacosB: 2
Ileab: 03HAKOMUTBCS C BIIEMEHTAPHBIMM METOJaMM HCClieloBaHME (YHKIMI Ha BO3pacTaHue,
Y6I>IBaHI/I€, IMPOMEIKYTKH 3HAKOIIOCTOSAHCTBA U HYJIH.
Tema camocTOATEIBLHOM PadOTHI

Bapmuanr 1

1. dopucoBartsp
yeTHasi(HeYeTHAs1)

rpaguk

dyHkuum,

3Hasdl,

4T0

OHa

2. Jopucosatsp rpaguk
(pynkuun, 3Hast, YTO OHa
Ilepuoanyeckass ¢ MEepHOIOM
T=3

2 |
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1. [dopucoBarbs rpapuxk  ¢PyHKomH, 3Hasg, YTO  OHa | 2. JopucoBathb rpagpuk

yeTHasi(HeYeTHAs1) ¢yHkuumn, 3Hasg, YTO OHA
Ilepuoanyeckag ¢ mnepuoaOM
T=3

/ A T

/3
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MaremaTuka: ajredpa, Ha4yajia aHaJM3a, reoMeTpust
3ansarue Ne 71 (19)

Tema: Ilpusma. IlpsamoyroibHblii napajuienenunen. Kyo

KounuecTBo 4acoB: 2
Lennb: pacmmpuTh MPEACTABICHUS OOYYAIOMIMXCA O BO3MOXKHOCTSX PpEHICHHS 3aJad 0 TEeM
«tpusmay. ChopMUpOBaTh HEOOXOUMBIC YMEHHS [Tl PEIICHUS 3a/1a4.

Tema camocToATEIBHOM PadoTHI
IIpu3zma

1) Obyuaowan camocmosmenvras paboma
I yposens
B ocHoBanuu npsamoit npusmel ABCA,B|C, nexuTr NOpsAMOYTOJBHEIA Tpe-
yronmeHuK ACB (£LC =90°); AC=4; BC = 3. Yepes cropony AC u BepunHy B,
npoBeaeHa miockoctb. £B1AC = 60°. Haliaure iomans 60KOBOH IMOBEpPXHO-
CTH NPHU3MBEL.
1l ypoeens
B ocuoBammu npsmod npusmbel ABCAB\C, nexwur npsmoyrombHbii AABC
(£C=90°). Yepea cropory BC u Bepnmny A4, NpoBeAeHa IiockocTs, ZBA,C = 30°,
A B=10; AC = 5. Haiiure ruioiaas GOKOBO#M NMOBEPXHOCTH IPHU3MBL.
111 ypoeerns
1) B npsmom napamuenenunene ABCDA B C\D, AB=1; BC= 7J§;
ZABC = 150°. Yepe3 muaroHans AC u BepliMHY B, npoBeAeHa IUIOCKOCTh, CO-

CTaBIAIONIAA C TUIOCKOCTHKO OCHOBaHuA yron 60°. Haliaure mnomans GoxkoBoi
NOBEPXHOCTH MapaUiesienunea.

MaremaTuka: anaredpa, Hauaja aHAJIu3a, FTeOMeTPHs
3ansiTue Ne 76 (24)

Tema: Chepa. Hlap

KoaunuyecTBo 4yacos: 2

I_IEJ'IBZ IIO3HAKOMMUTD o6yqa}0111nxc51 C INOATHEM LIapa U C(I)epLI, HU3YYUTb UX OCHOBHBIC DJICMCHTHI.
PaCCMOTPGTB CCUCHU 1Iapa IMJI0CKOCTBIO.

Tema camMOCTOATENbHOI PadOThI
«Mmaunap. Konyc».

1 BapuaHT

1. BricoTa koHyca paBHa 21, a tuameTrp ocHoBanusi — 144. Haiinure o0pa3yroIyro KoHyca.

2. ITnomans 60KOBOM MOBEPXHOCTH MUIUHAPA paBHA , a TUaMETp ocHOBaHUs — &. HalimuTe BhICOTY
HWIMHIIA.

3. JlmaroHaib OCEBOTO CEUeHHs IHMJIUHIpa paBHA 8V2 1M u o0pa3yeT ¢ IJIOCKOCTbIO OCHOBaHMs
nuiMHapa yroa 45°. HaliguTe miomaas moaHoNH NOBEPXHOCTH LMJIMHAPA.

2 BapuaHT
1. BricoTa koHyca paBHa 57, a nuameTp ocHoBaHus — 152. HalimuTte 00pasyrolyro KoHyca.
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2. [Tnomaas 6GOKOBOM MOBEPXHOCTH IMJIMHIPA paBHA , a TUaMeTp ocHOBaHus — 9. Haiiaure BbICOTY
LIUJIAHAPA.

3. Jlnaronasib 0ceBOro ceueHus MUJIMHJIpa paBHA 8 IM M COCTaBIIAET ¢ oOpasyrorieit yron 60°. Haiinure
TJIOIA/Ib TTOJTHOM MTOBEPXHOCTH LUIUHIPA.

MaremaTuka: ajredpa, Ha4yajia aHAJIM3a, reoMeTpust
3ansTue Ne 77 (25)

Tema: O0beM NPSIMOYTOJILHOTO MapaJieienuinena, NpsiMoii Npu3Mbl
Koaun4yecTBo 9acoB: 2

Hean: BBecTH IMOHATHE O0OBEMa,

Mepsl Uu3MepeHus o0bema. BriBectn ¢dopmyiny oO0bema
napaJuiesenure/a.

TeMa camMoCTOAATEIbHOI PadoThI
IIpusma

IV. CamocrosnTtenbHas pabora (KOHTPOAHPYOIIEro xapakrepa Ha 12 MuH)
Bapuarnm I

. WU3mepeHuss nNpsAMOYroJIbBHOIO [Mapajulefnenunena pasHbl 2,5 cwm,

5 cm, 5 cm. Haditu pebpo ky6a, o6sem xoroporo B asa pa3a Gonkiue o656~
eMa IaHHOIO Nnapasulesienu1nena.

C
2. Haumu o6wem npamo# npusmet ABCA,B,C,, -
ecnim LACB=90° ZLBAC=30°, AB=a; Ay L 5,
'
CB = BB, (puc. 8). c! 4}
Bapuanm I1 e =T
A a B

1. M3aMmepeHHMs nNpaMOYyTOJBHOIO Napajulejenunena
paBHBl 2 cM, 6 cMm, 6 cm. Haiitu pebGpo KkyOa,
obbemM KOTOpOro B TpH pasa Gonsmie o6wvema
JaHHOro napajuienenunena

2. Hatitu ob6wmem npsamoi npusmel ABCA,\B,C,,

€CJIH ZLACB = 90°, AB = BB, = a; AC=CB. (puc. 9).

MaremaTuka: anaredpa, Hauaja aHaJIu3a, FTeOMeTPHs
3ansiTue Ne 79 (27)

Tema: O0beM HWIHHAPA

KosuuecTBo 4acoB: 2

Heab: BBecTH (GOpPMYIBI i BHIYUCICHHUS O0ObeMa IMIHIpA. 3aKPEMUTh MOMyYeHHBIC TaHHBIE HA
MIPaKTHKE.

Tema camocToAITE 1bHOM Pa0OTHI
Ipusma, nuanHAp
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Bapuanm I

1. OcHoBaHME NpsMOi NMPU3MBI — NPAMOYTONbHLIH TPEYTrONBHUK ¢ KaTeToM 6 cM H
ocTphiM yriom 45°. O6bem tpu3Mbi pasen 108 cm®, Haiidume nnomazas nonHoii
MOBEPXHOCTH NPH3MBI.

2. OceBniM ceyeHMEM LWIMHApPA ABAACTCA KBAApAT, AMAroHalnb KOTOPOrO paBHa

8V2 cM. Haiioume o0beM umnuHapa.

Bapuaum Il

1. OcHoBanueM npaMoit MpH3Mbl ABNAETCE poMb co cTopoHo# 12 cM M yrnom 60°,
MeHblliee M3 AMaroHaNbHBIX CeYeHWH NMpH3Mbl ABNAETCA Ksaapatom. Haiidume
06BeM NpU3MBI.

2. OceBbIM CeYeHHMEM WUMNMHIApPA ABNAETCA KBaApaT, NHArOHadb KOTOPOTO paBHa

6v2 cM. Haudume obveMm uunuHapa.

MaremaTuka: ajreépa, Hayajia aHAJIU3a, FeOMeTPHs
3ansiTue Ne 81 (29)

Tema: O0beM mapa

KoJsmm4ecTBo yacos: 2

Hesas: BBecTH (OpMyaBbl A BBIUMCICHUS O0beMa LWIHMIPA, KOHyca M IIapa. 3aKpemnuThb
IIOJIy4YE€HHBIEC JaHHBIC Ha MIPAKTHKE.

Tema camocTOATE1LHOM PadOTHI
«O0beM UIMHIPA U KOHYCa»
Bapmuanr 1
1. Haiftu Maccy AMIOMHHHEBOTO MpoBoja (IIIOTHOCTH MeTamia 2,6 r/cm®), ecinu auamerp ceueHus 6 M, a
€ro JUIMHa — 2 M.
2. CKOJIBKO HIAPUKOB MOPOYKEHOT'O TIOMECTUTCS B KPEMaHKy KOHUYECKOH (hopMel paguyca 6 cM, BbICOTOH 15
CM, €CJIH OJINH MIAPUK B cpeHEM 3aHnMaeT 65 cv. Otset nath B LIEJIBIX uncnax!
Bapmuanr 2
1. Haiiti Maccy AJNIOMHHHEBOTO MPOBOJA (IITOTHOCTh MeTaia 2,6 I/cM’), ecii IMaMeTp CeueHus 8 MM, a
ero gnuHa — 1,5 M.
2. CKOJIBKO IIapUKOB MOPOKEHOT0 IIOMECTUTCS B KPEMAaHKY KOHHYeCcKol (hopMbl pajguyca 7 cM, BbICOTOM 12
CM, eCITi OJIMH LIAPHK B cpenHeM 3anuMaeT 65 cv. Otser aatsb B LIEJIBIX uncnax!

MaremaTuka: ajredpa, Ha4ajia aHAJM3a, FeOMeTpust
3ansarue Ne 84 (32)

Tema: Ilpesen mnociaenoBareabHOcTH, GyHkuun. CpoiictBa npeneaos. HenpepbiBHOCTD
(pyHnxuuii.

Koun4yecTBo 4acoB: 2
Leab: U3yduTh U 3aKPENUTH MPU PEHICHUH 3a/1ad CBOMCTBA MpeaesioB PyHKIMH. [103HaKOMUTBCS ¢
IIOHATCUM HerepLIBHOCTL (I)YHKI_II/II/I

Tema camocTosATEIBLHOM PadOTHI
Ipenennbt
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BapwuanT 1 Bapuant 2
1 fim 2 1 oim XL
X—>+42 X 4+ 2 x->1 2x —1
2 2 _
2 | X 25x+61 2 lim x2 6x+5;
x>2  X°—4 x>5 x° —3x—-10
2 _
3. M; 3. lm #
x>0 5x% + 2X +1 x>0 TX? 4+ X + 2
4 fim SN3X 4. fim 24X
x>0 X x-0 Sin5x

MartemaTHKa: ajredpa, Hayajia aHAJH3a, FTeOMEeTPHSs
3ansarue Ne 86 (34)

Tema: IlpousBoaHasi npousBeaeHusi, 4acTHoro. Ilpasuina u ¢opmyast 1udpepeHuupoBanus,
TadJMLA NPOU3BOAHBIX 3JIeMEHTAPHBIX (PYHKIMIA.

KoJunuyecTBo 4acoB: 2
Heanb: HayuuTbCs BBIUMCIATH TPOM33BOJHBIC, HUCHOIB3YsT (GopMmyibl auddepeHIIupoBaHUS
aJIeMEHTapHBIX QyHKIMA. HaxoquTh MpON3BOAHYIO IPOU3BEACHHS U YaCTHOTO.

Tema camocTosiTe/ILHOMH PadoOTHI

IIpousBoanas
CamocrositeibHas padora. B -1
1. Haiinure k0>)QUIMEHT HAKIIOHA KAacaTeNlbHOM K rpaguky QpyHkiuu y = 3x2 — 10X + e B Touke xo = 1.
2. HaiimuTe 3HaueHne Npou3BoaHON QyHKIMH y = 3x2 + 2x — 1 , B Touke Xo = 0
3. Vkaxwure abcuuccy Toduku rpaduka QyHKuHy = 5x? + 2X B KOTOpOH YrioBoil ko>(pduimeHt
KacaTelbHON PaBEH HYIIIO.
4. HaGmroneHrne 3a KOCMHUYECKHM TEJIOM I0Ka3ajio, YTO pacCcTOsSHUE S (B KWJIOMETpPax) MEXAy HUM H
3emneil u3MeHseTcs 10 3aKoHY y = 2t2 — 3t e t — BpeMs B CeKyH/aXx OT MOMEHTA HaJajaa HaOJIoIeHNUs.
Yepes CKOIbKO CEKYH/I MOCiIe Hayala HabJII0JeHUs] CKOPOCThb yAaJeHHUs Teja OT 3eMiu cocTaBuT 10 km/c ?
5.Teno aBMKeTCS NPAMONHHEHHO 110 3aK0HY y = 3Xx% + 7X TJie X — KoOp/iuHaTa Tena (B MeTpax), t — Bpems
(B cexyHaax). Haiinnre ckopocTh Tena B MOMEHT BpeMeHu t = 0 c.

CamocrosiTeibHasi padota. B - 2

1. Haiigure k03 PUIMEHT HAKIIOHA KacaTeNbHOM K rpaguKy GpyHKIMH y = 6X% + 2X + e B Touke Xo = 2.
2. HaiimuTe 3HaueHne Mpon3BoAHON QyHKIMU y = 2x% — 2x + 11 , B Touke X0 = -1

3. Vkaxwure abcuuccy Toukd rpaduka (yHkuumy = 3x% — 12X B KOTOpoiH yrioBoi koddduimeHt
KacaTeJIbHOW PaBeH HYJIIO.

4. HabGmroieHne 3a KOCMHUYECKMM TEJIOM IOKa3aJio, YTO pacCTOsHHE S (B KHJIOMETpax) MEXAy HHUM H
3emiieli 3MeHseTCs MO 3aKOHY Y = 6t% + 6t Tye t — BpeMs B CEKyHJaX OT MOMEHTA Hadaya HabJoIeHHs.
Yepes CKOIBKO CEKYH/I ITOCIIE Hayala HaOII0IeHUsI CKOPOCTh yIalIeHus Teaa OT 3eMJIu cocTaBuT 24 km/c ?
5.Teno ABMKETCS NPAMONHMHERHO 110 3aK0HYy y = 3X% + 6X TJie X — KOOp/uHaTa Tena (B MeTpax), t — Bpems
(B cexynnax). Halimure ckopocTh Tena B MOMEHT BpemeHu t = 0 c.

MaremaTuka: ajredpa, Ha4ajia aHAJIM3a, reoMeTpust
3ansrtue Ne 88 (36)

Tewma: Ilpou3BoaHas c10:KHOH GyHKIMHU

KosauuecTBo 4yacos: 2
Hesnb: pa3BUTh HABBIK HAXOK/ICHUS MMPOU3BOTHOMN CIIOKHOU (PYHKITHH.
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Tema camMoCTOAITEIbHOI PadoTHI

IIpoussanas
Bapuanr 1 ‘ Bapuanrt 2 ‘ Bapuanr 3
Haiinute npou3BoaHy0 GYHKIHUU
f(x) = x® f(x) = x20 f(x) = x22
f(x) = 3x" — 6x° — 4x% + 17 f(x) = 6x° — 4x* — 3x + 27 f(x) = 7x’ — 3x° — 8x + 217
f(x) = (3x)° f(x) = (3-x)’ f(x) = (6-x)°
f(x) = cos 6x f(x) = sin 7x f(x) = cos 5x
f(x) = sin?x f(x) = cos?x f(x) = sin®x
f(x) = tgx + ctgx f(X) = cosx+ sinx f(X) = cosx+ tgx

MaremaTuka: ajredpa, Ha4yajia aHAJM3a, reoMeTpust
3ansTue Ne 91 (39)

Tema: UccaenoBanue GQyHKIUYU ¢ IOMOUIBIO NIPOU3BOIHOM

KouunuecTBo yacoB: 6
IeJib: 3aKpenUTh MOJYUYSHHBIC 3HAHUS MTPU UCCIICAOBAHUN (YHKIMH

TeMa caMOCTOATEIbHOI PadoThI
MOHOTOHHOCTH U IKCTPEMYMBI
Bapuanr 1.
Haiiti kxputnueckue Touku QyHKIUHU, UCCIE10BaTh HA MOHOTOHHOCTh

a) y=x"-3x"+4 6) y=1+2x" —x"

Bapuanr 2.
Haiiti kxputnueckue Touku QyHKIUHU, UCCIE10BaTh HA MOHOTOHHOCTh

a) y=2+3x —x° 6) y=x"—2x"+2

MaremaTuka: ajredpa, Hayajia aHAJIU3a, FreOMeTPHs
Sansitue Ne 97 (45)

Tema: OnpenesieHHbIN HHTETPAJI

KoauuecTBo 4acos: 2

Heab: [To3HAKOMHUTH 00YYAIOIIMXCS C ONPEACTIEHBIM UHETPAJIOM U €T0 TEOMETPHUECKUM CMBICIIOM —
IJIONIAAbI0 KPUBOJMHEHHOM Tpaneruu. HayduThCs HaxXOAWTh OMNPEAETHHBIE HHTErpalibl MO CPEACTBOM
HaXO0XIEHUS IUIOLIAEH KPUBOJIUHENHBIX TPaNlCLUM.

Tema camocToATEIBHOM PadOTHI
HeonpenejieHHBI HHTErPaJI

Bapuanr 1 Bapuant 2 Bapuanr 3
1. [ 7dx 1. f 5dx 1. [ 3dx
2. [x8dx 2. [x8dx 2. [x3dx
1 1 1
4. [ sinxdx 4. [ cosxdx 4. [ sinxdx
5. [ 8e*dx 5. [ 4e*dx 5. [ 5e*dx
6. [ 4 cosxdx 6. [ 6sinxdx 6. [ 9 cosxdx
7. [(7x% — 3x3 + 4x5)dx 7. [(5x3 — 4x% 4+ 7x*)dx 7. [(4x* + 6x% — 8x7)dx
8. [(8cos 4x — 2x + e¥)dx 8. [(6sin 2x — 6x + e¥)dx 8. [(3 cos 5x — 7x + e¥)dx
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MaremaTuka: ajredpa, Ha4yaja aHaJM3a, reoMeTpust
3ansrue Ne 99 (47)

Tema: CBoiicTBa onpee/IeHHOT0 HHTErpajia

KoJsmm4ectBo yacos: 4

Ieap: 3akpenuTh MONYYEHHBIE 3HAHHUS O CIOCO0AaX BBIUMCIEHMS ONPEIEIIEHHOTO HHTErpaja U
IIOMCKA IUIOIAAU KPUBOJIMHEHWHOM Tpalleluy, OrPaHUYCHHBIMU JIMHUSAMU.

Tema camocTosATEIHLHOM PadOTHI

OmnpeaesieHHbIN HHTErPaJ

Bapuanrt 1 Bapuant 2 Bapwuant 3

1) S dx; 3) \ xdx: 29) \ xdx;
| 9 ,'1

5) \(3—2x) dx; 6) § (x4 1) dx: 7 | *4endx

9) | @¥—5x—7dx: 9) | @ —5x—7)dx; 9) | @ —s5x—7dx:

MartemaTuka: anaredpa, Hauaja aHAJIu3a, FTeOMeTPHS
3ansTue Ne 104 (52)

Tema: OcHOBHBIE IPHEMbI pellieHUs YPABHEHUH

KoJsimyecTBo yacos: 2

Iesb: M03HAKOMUTH 00YUaIOIIKUXCS C OCOOCHHOCTSIMU PEILICHUs] YPaBHEHUH, UCTIONb3YIO SIPaBHEHUS
CJIEJICTBHUSI.

Tema camocTOATEIBHOM PadOTHI

YpaBHeHus

Pemursh ypaBHeHust

1 BapuaHT 2 BapuaHT
(x3 + 2x% + 15x + 4)1001 = (x3 + x% + 10x)1°°1 | (x3 + 2x% — 6x — 15)1001 = (x3 + x? — 10)100?
Wx—15< 2x+7 2X+5 > 272x 4
Vx2—-3x—-3=x VX2 +15x— 25 =x

MaremaTuka: ajredpa, Ha4yajia aHaJM3a, reoMeTpust
3ansaTue Ne 108 (56)

Tema: Pemienue HepaBeHCTB

KounuecTBo 4acoB: 2
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Lesn: paccMOTpETh CIIOCOOBI PEIICHUsT HEPABCHCTB

Tema camMOCTOATEIbHOI PadoOTHI
HepasencrBa

I sapuanm

Pemmmre mHepapencTrso (1—5):

1. V2x + 3 < x. 2. V3x—2=>2x-1.

4 1
3. Vx2—-8<\Vx+3. 4. log,(x?®— x+ 10) = log, (x®*+ 5x? — 6x).
II sapuanm

Pemmmre HepaBeHcTBO (1—5):

1. V3x—-2 < x. 2. V3x+4=>2x+ 3.

3. %/xz —2< %/4 —x. 4. log;(x®— x+ 24) > log;(x? + 4x? — Bx).

MaremaTuka: ajireépa, Hayajia aHaJIU3a, FreOMeTpHs
Bansitue Ne 114 (62)

Tema: CJ105keHUSI 1 YMHOKEHHUS BEPOATHOCTEeH. 32/1a4i HA HAXO0K/AeHHE BEPOATHOCTH COOBITHS

KoJunuyecTBo 4yacoB: 2
Heapb: pacmiuputh CBOM MPEICTABICHHS O BO3MOXHOCTH PEIICHUS BEPOSTHOCTHBIX 3a/ay MpH

OMOIIA KOMOMHANUI COOBITUH.

TeMa caMOCTOATEIbHOI PadoThI
Teopusi BeposiTHOCTH

1. Amns, Tans, Mama u Cama 6pocunu sxpeOuil — KoMy MepBoMy BOAUTH B cajoukax. Kakosa
BEpPOSITHOCTH TOTO, YTO MepBoi BoAuTh OyaeT Aus? (0,25)

2. UrpanbHylo KOCTh Opocuin onuH pa3. KakoBa BeposSTHOCTH TOro, 4TO BbINANO: Oojee 3, He
Menee 4 oukos? (0,5)

3. B cbOopHuke OmieToB mo XUMuu Bcero 25 OuieroB, B 19 M3 HUX BCTpeyaeTcs BOIPOC O
kucnorax. HaillTu BeposSTHOCTH TOrO, YTO B CIy4yallHO BBIOPAHHOM Ha SK3aMEHE OWJIeTe BCTPETUTCS
Bornpoc o kuciotax. (0,76)

4. Jlena nBaxzasl OpocaeT WrpaibHbIi KyOuk. B cymme y Hee Bbmasno 11 ouxoB. KakoBa
BEPOSITHOCTb, YTO MPH NepBOM Opocke Beinano 5 oukon? (0,5)

5. Cama gBaxnpl OpocaeT WrpajibHbli KyOuK. B cymme y Hee Bhimaio 6 oukoB. Kakosa
BEPOSITHOCTb, YTO MPH BTOPOM Opocke Bbinano 5 oukos? (0,25)

6. XKens mBaxapl Opocaer urpaipHbId KyOuk. B cymme y Hero Bbimano 8 oukoB. Kakosa
BEPOSTHOCTb, YTO MPH NepBoM Opocke Brinaio 2 ouka? (0,2)

7. Ha yemnuoHaTe Mo NMpbhDKKaM B BOJy BbICTynatoT 50 cmopTCMEHOB, Cpey HUX 3 MpBITyHA U3
Poccun u 5 npeirynoB u3 CILA. Tlopsiok BeICTyIUIEHHS onpenaensercs xxpeduem. Haiitu BeposaTHOCT
TOrO, 4TO 42-M OyeT BoicTynaTh cioprcMeH u3 Poccun. (0,06)

8. B cpemnem u3 1500 nammodek, MOCTYNHMBIIMX B MpPOAaxy, 3 HeHcrpaBHbl. Haiitu
BEpPOSITHOCTH TOTO, YTO OJ[HA KYIUICHHAS JIAMITOYKa OKa)keTcs ucrpaBHoi. (0,998)

9. B uemnuonate mupa y4dactByroT 20 komana. C mOMOUIbIO )KpeOusi X HYKHO pa3JenuTh Ha 4
IPYIIIBI IT0 5 KOMaH B KaXI0M. B smuke BnepeMenKy JiekaT KapTO4kd ¢ Homepamu rpymr: 1, 1, 1, 1,
1,2,2,2,2,2,3,3,3,3,3,4, 4, 4, 4, 4. Kanutanbl komMaHj TSHYT 1O OAHOWU KapTouke. KakoBa
BEpPOSITHOCTH TOT0, KoMaH1a BenukoOpuranun okaxkercs Bo 2-it rpynme? (0,25)
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Tembl pedpepaTon
HenpepriBabie 1poOu
[IpuMeHEHUE CI0KHBIX TPOLIEHTOB B JKOHOMHUUYECKUX pacueTax
[TapannenbHOE NPOEKTUPOBAHUE
CpenHue 3HaYeHUs U UX IPUMEHEHUE B CTATUCTUKE
BektopHoe 3a1aHne NpSAMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE
CrnokeHre rapMOHMYECKHUX KOJICOaHU i
['paduueckoe penieHre ypaBHeHU U HEPABEHCTB
[IpaBuiibHBIE U MOTYIPABUIBLHBIE MHOTOTPAHHUKHI
Konunueckue ceueHust 1 UX MPUMEHEHUE B TEXHUKE
[TonsiTne nuddepeHmana u ero MPUIOKEHUS
Cxembl bepHyJITM MOBTOPHBIX UCTIBITAHUN
UccnenoBanne ypaBHEHUN U HEPABEHCTB € MAPAMETPOM
Uctopus dopmupoBanust mnousatruss AJITOPUTM. W3BectHelue
HUCTOPUU MAaTeMaTUKH
«30J10TO€ CEYEHHUE — FAPMOHUYECKAS IPOIOPIUS
DBKJIUJIOBA T€OMETPUS
Hctopus pa3BuTHs AEHCTBUTEIBHBIX YHACEI
Wcropust nmosiBiieHus anreOpbl Kak HAyKu
CBsi3b MaTEMATUKHU C IPYTUMHU HAYKaMH
CriocoObl BEIYHMCIICHUS HHTETPATIOB
OmnpeneneHue AIeMEHTAPHBIX (PYHKIIHMA
JIBOMHBIE HHTETPAJIbl U TIOJISIPHBIE KOOPUHATHI
HcTopus nosiBiIeHNS] KOMIUIEKCHBIX YHCEI
MareMaTru4ecKue roJiIOBOJIOMKH U UTPHI: CYIIHOCTh, 3HAYEHUE U BUIbI
MaremaTuk OUnEp UM €ro Hay4YHbIE TPYbI
JlekapT u ero MaTeMaTU4eCKUE TPYIbl
Pa3BuTHE JIOTUKY U MBIILJICHUS] HA YPOKAaX MaTeMaTUKU
CoBpeMeHHbIE OTKPBITHS B 00JIAaCTH MaTEMaTUKU
[Ipon3BoHBIE: CYIIHOCTD, 3HAYEHNUE, BBIUYUCIICHUE

AJrOPUTMBI B
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3.2. Kputepuu oneHuBaHusl, NpeIHA3HAYEHHBIX JJIfA OCYIIECTBIEHUS TEKYLIEro KOHTPOJIA
[IpemMeToM OIIGHKHM CIIyXaT pe3yiabTathl o00ydeHus, mnpeaycMorpeHneie PIOC mo aucuuruiMHe

«MHdopmaTrkay, HampaBlieHHbIE HA peAU3AIMI0 NPOrpaMMbl  00IIero o0pa3oBaHUs. TEXHOJIOTHS OICHKH—
ATHOAIUTEHAS.
Cnenudurkanus OLEeHOYHbIX CPEICTB:
-TectupoBanus
-KapTouku — 3ananus
- KonTponbHbIe paboTs
-CamocrositenbHas paboTa o0ydaroumxcs — pedeparsl, COOOIICHHMS, JOKIIAbI, TPE3CHTAIIUN
Ouenka ycTHbIX 0TBeTOB oOyuyawmuxcs (Kaprouku - 3axanus)
1Sl YCTHBIX OTBETOB ONpeeasiloTcs clleyIonHe KPUTEPHH OLIEHOK:
- OLIEHKA «5» BBICTABJISIETCS, €CJTH YUEHUK:
- TIOJTHO PaCcKpPBUI COJIepKaHUe MaTepuana B 00beMe, IPEAyCMOTPSHHOM MPOTPAMMON U YUYCOHUKOM;
- M3JIOXKWI MaTepuan TPaMOTHBIM SI3BIKOM B ONpEAENIEHHON JOTHYECKOW MOCIeq0BAaTeIhbHOCTH, TOYHO HCIIONB3YS
MaTeMaTHYECKYIO U CICIHATH3NPOBAHHYIO TEPMHUHOJIOTHIO H CHMBOIIHKY;
MPABWJILHO BBHITIONHIII TpapUUecKoe H300paKCHHE aJITOPUTMAa W WHBIC YEPTEKH H TpaduKU, COMYTCTBYIOIINC
OTBETY,;
MOKa3aa yMEeHHEe WIDTIOCTPUPOBATh TEOPETHUECKUE TTOI0KEHNSI KOHKPETHBIMU MPUMEpPaMU, TPUMEHSATh UX B HOBOU
CUTyalluX IIPH BBIITOJIHCHUU MPAKTUYCCKOI'O 3a/IaHUA;
MPOJICMOHCTPUPOBAJ YCBOCHHE paHEee M3YUYCHHBIX COMYTCTBYIOUIUX BOIPOCOB, C(HOPMUPOBAHHOCTh U YCTOMUUBOCTh
WCTIOJh3yEeMBIX TIPU OTBETE YMEHUI U HABBIKOB;
- OTBeYaJ] CaMOCTOSTENLHO 03 HaBOSAIINX BOITPOCOB YUUTEIIS.
- OLIEHKA «4» BBICTABJIAAETCSH, €CJIM OTBET MMECT OJMH U3 HEJAOCTATKOB:
- B M3TIOKEHUM JOMYIIeHbl HEOOIbIINE MPOOEIbl, He NCKA3UBINKE JIOTHYECKOTO M WHPOPMAIIMOHHOTO COAEPKaHUs

OTBETa;
- HeT OIpPEACICHHON JIOTMYECKOH IOCIIEAOBAaTEIbHOCTH, HETOYHO HCIIOJIB3YETCS MaTeMaTH4YecKas u
CIICUaJIn3upOBaHHasd TCPMUHOJIOTHA U CUMBOJIMKA,
JIOTTYIIEHBI OJWH-/IBA HENO4YeTa MPH OCBEIICEHWH OCHOBHOTO COJEPIKaHUS OTBETA, UCIPABJICHHBIC MO 3aMEYaHHIO
YUUTEIS,
OONYIICHBI OIHI/I6Ka Wi Ooiee JABYX HEOOYCTOB IIPpHU OCBCHICHUHN BTOPOCTCIICHHBLIX BOIPOCOB HJIM B BBIKJIAJKax,
JIETKO UCTIPABJICHHBIE IO 3aMEUaHHIO FITH BOIIPOCY YUUTEIIS.
OIleHKA «3)» BBICTABJISIETCS, €CJIN:
HETIOJIHO WJIM HETIOCIIeOBATENIbHO PACKPBITO COJICpKAHWE MaTepHaia, HO TOKa3aHOo olllee MOHWMaHHE BOIMPOCa,
UMENUCh 3aTPYJHEHUS WM [ONMYIICHH OIMMOKU B ONpEACNICHHH TOHATHH, WCMOJIB30BAaHUHM TEPMUHOJIOTHH,
yepTexkax, OJIOK-CXeM U BBIKIIA/IKaX, UCIIPABICHHBIC TIOCIIE HECKOIBLKUX HABOISIINX BOIPOCOB YUUTEIS;
YUYCHUK HE CIIpaBUJICA C IPUMCHCHHUEM TCOpPUH B HOBOH CUTyalluu IIPU BBIIIOJHCHUHN NPAKTUYCCKOTO 3aJaHus, HO
BBIIIOJIHWII 3a1aHUA O6$[33T€.HBHOI‘O YPOBH:A CJIOKHOCTH 1O I[aHHOfI TEMC,
MpH 3HAHUW TEOPETHYECKOTO Marephalia BhISBICHA HENOCTaTOYHAas C(HOPMUPOBAHHOCTH OCHOBHBIX yYMEHUH U
HaBBbIKOB.
OIIEHKA «2» BBICTABJSAETCS, €CJIN:
- HE PacKpBITO OCHOBHOE COJIEpIKaHUe YIeOHOTO MaTepraa;
- 00Hapy)KeHO He3HAHKE WM HETIOHUMaHKe YUSHUKOM OOJIbIIIeH MM HanOoJee BYKHON YacTH y4eOHOTO MaTepHara,
- IOTYIICHBI OIINOKY B OIIPEIEICHNH TOHATHH, IIPU MCIIOIB30BAaHNN TEPMUHOJIOTHH, B UepTEXax, OJIOK-CXeM M HHBIX
BBIKJIaZIKaxX, KOTOPBIC HE UCITPABJICHBI ITOCJIC HECKOJIBKUX HABOJAIINX BOIIPOCOB YUYUTCIIA.
oneHKa «1» BBICTABJISIETCS, €CJIN:

- Y4eHHK OOHApPYKWJI TIOJTHOE He3HAHWE W HEITOHMMaHNe M3ydaeMoro y4eOHOro MaTepraia il He CMOT OTBETHTb HU

Ha OJIFH U3 MTOCTABJIEHHBIX BOIIPOCOB 10 N3y9aeMOMY MaTepHany.

Orenka («5», «4», «3») MOKET CTaBUTHCS HE TOJBKO 32 €IUHOBPEMEHHBIN OTBET (KOT'/Ia Ha MPOBEPKY MOATOTOBKH
00yJaronierocst OTBOAUTCS ONPEJICIICHHOE BPEMs), HO U 32 PACCPEIOTOUYCHHBIM BO BPEMEHH, T. €. 32 CyMMY OTBETOB,
JaHHBIX 00YYaOIIMMCS Ha MPOTSHKECHUH YPOKa (BBIBOAUTCS MOYPOUHBIH Oali), P YCIOBUH, €CJIU B IIPOIECCE YPOKa
HE TOJIbKO 3aCIyITUBAIMCH OTBETHI 00YYAIOIIETOCs, HO U OCYIIECTBIISUIACH MPOBEPKA €0 YMEHUS MPUMEHSTh 3HAHUS
Ha TIPaKTHKE.

Kputepun oueHMBaHNs KOHTPOJIbHBIX Pa0OT M MPAKTHYECKUX PadoT
Ouenka «5» CTaBUTCS, €CIIH:
paboTa BBITIOITHEHA MTOTHOCTHIO;
B JIOTHYECKUX PACCYKICHUIX U 00O0CHOBAHUH PEIICHHUS HET MPOOEIIOB U OMHOOK;
B pEUIeHNH HEeT MaTeMaTHYeCKHX OIMMOOK (BO3MOXKHA OIHA HETOYHOCThH, ONHCKA, HE SBISIOMIASCS CIIEICTBHEM
HE3HAHUS WU HETIOHUMAaHUs y4eOHOTO MaTepuaa).
Ouenka «4» CTaBUTCSI, €CIH:
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paboTa BBIIOJTHEHA ITOJTHOCTHIO, HO OOOCHOBAHMS IIAroB pEIICHUS HEIOCTAaTOYHBI (€ci YMEHHEe OOOCHOBHIBATH

PACCYKACHHNA HC SABJIAIOCH CIICHIAJIbHBIM 00BEKTOM HpOBepKI/I);

AonyIiieHa OJHa OIIMOKA WIIH ABa-TpHU HEAOUYCTA B BLIKJIAJIKAX, PUCYHKAX, YCPTCKAX WU l"pa(i)I/IKaX (CCJ'II/I OTHU BHJBbI

paboTHI HE SBIISLTNACH CIIEITHATBHBIM 00BEKTOM ITPOBEPKH).
Onenka «3» cTaBUTCS, €CITH:

A0NYyIICHBI boitee O)IHOI\/’I OIIMOKKH Wi Oolee ABYX-TPE€X HCAOYCTOB B BLIKJIAJKaX, YCPTCKAX HIIN Fpa(bI/IKaX, HO

ydaluics BiajgeeT o0s3aTeNbHBIMIA YMEHHUAMH T10 IIPOBEPSEMOI TEeMe.
OneHka «2» CTaBUTCS, €CIIH:
JOMYUICHBI CYIIECTBEHHBIC OIIMOKH, TTOKa3aBIINe, YTO yJalluiics He BIageeT
00s13aTeTbHBIMA YMEHHSMU 110 TAHHOH TeMe B TIOJIHOW Mepe
O0mas oueHKa TeCTOBbIX 3aJaHHIT
Onenka «5» (oTnyHO) — 90% MpaBUIIBHBIX OTBETOB
Ouenka «4» (xopoio) — 80% npaBUILHBIX OTBETOB
Ouenka «3» (ynosneTBoputenbHo) — 70% mpaBUIIBHBIX OTBETOB
Omnenka «2» (HEyIOBIETBOPUTENHHO) - 69% MpaBUIIBHBIX OTBETOB

OueHka yCTHOI0 BHICTYILUIEHHS (COOOIIEHUsT)

I Onenka comepkaTeIbHON CTOPOHBI BRICTYIUICHHS: - 5 OaJIIOB.
IToHpaBuIOCH U BBICTYIIJICHHE.

CoOTBETCTBYET JIM OHO 3asIBIICHHON TEMe.

WHTEpecHO BEICTYIUIEHHE W HE CITUIIKOM JIM OHO JUTHHHOE.
YcTaHOBJICH JIM KOHTAKT C ayTUTOPUEH.

IIpoxyman su 1uiaH.

Bech 11 MaTepran OTHOCHUTCS K TEME.

[Ipumepsl, craTucTHKA.

Hcnons3yroTes a1 HarfsAHbIE CPEICTRA.

DopMyIHpOBKa 3a7a4 WU IPU3BIB K AEHCTBUIO.

10 BroxHOBWIIO TM BBICTYIUICHHE CITyIIATENEH.

II Onenka KynbTyphl pedu BBICTYIAIOMIETo. - 3 Oaa.

1. CooTBeTcTBYET JI pedb HOPMaM COBPEMEHHOTO PYCCKOTO SI3bIKA.
2. Kaxkue ommOKy ObUTH TOTYIIICHBI.

COoNOR~WNE

3. MoxHo PCUb OXapaKTCPU30BATH KaK ACHYIO, TOYHYIO, KPAaTKY1O, 6oraTy10.

III Onenka opaTopckoil MaHepHI BRICTYIUICHHS. - 2 Oainta.
Mamnepa aepxatbes

KecTrl, MUMHKA.

KonTaxT ¢ ayutopueii.

3By4aHue roioca, TOH rojoca.

Temn peun.

Homenaﬂm BBHICTYTIAIOIIEMY.

MaxkcumyM 3a BeIcTyIuIeHHE - 10 6aioB.

«5» (oTIYHO)- A0 9 OamIoB

«4» (xoporio)- 10 7 6amios

«3» (YOOBIETBOPHUTEIHHO)- 10 5 6aIIOB

«2» (HEYIOBIETBOPHUTEILHO)- MEHEe 5 0auToB
Kpurtepun oueHKH 10KJI310B

agrwdE

- UCTIOJIL30BAJICS B JIOKJIAJIE, XOpOIIo 0hOpMIIeH, HO €CTh HETOUYHOCTH;

JOKJIaJTYMKOM HJIN ObLI O(l)OpMJ'IeH IJ1I0X0, HCTPAMOTHO.

- TpeACTaBICHHBIA  JACMOHCTPAIIMOHHBIA  MaTepual HE  HCIOIh30BAJICS

Ne OneHnBaeMbIe MapamMmeTpsl Onenka B
n/m Oammax
1 KauectBo noknana:
- MPOW3BOIUT BBIAAIOLIEECS BIICYATICHHE, COMPOBOXKAACTCS WIUTIOCTPATUBHBIM | 3
MaTepuanom; 2
- YETKO BBICTPOCH; 1
- pacckasbIBaeTCsl, HO He OOBACHIETCS CYTh PaOOTHI; 0
- 3aYUTHIBACTCS
2 Hcnonp30BaHue IEMOHCTPAIIMOHHOTO MaTepyaJia: 2
- aBTOp IPEACTaBWI [JEMOHCTPALlMOHHBII MaTepuanl U IpeKkpacHo B HeM | 1
OpHUEHTUPOBAJICS; 0
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3 KauecTBO OTBETOB Ha BOIIPOCHI: 3
- OTBEYAET Ha BOIPOCHI; 2
- HE MOKET OTBETUTH Ha OOJNBLIMHCTBO BOIIPOCOB; 1
- HE MOXET YETKO OTBETUTh HA BOIPOCHI.

4 Bragenre HaydHBIM U CIIEIUATEHBIM alllIapaToOM: 3
- IOKa3aHO BJaJICHUE CTICHHAIbHBIM alapaToM; 2
- UCTIOJIb30BaHbI O0IIeHAYYHBIE U CIICIHaIbHbIC TEPMHUHBL; 1
- IOKA3aHO BJaJiIcHHE 0a30BBIM aIapaToM.

5 YeTKoCTh BHIBOJIOB: 3
- IOJTHOCTBIO XapaKTepHU3yIoT padoTy; 2
- HCUCTKHU, 1
- UMCIOTCS, HO HE JIOKA3aHbl.
HToro MakcuMabHOE KOJMUYECTBO OAILIOB! 14

Oruenka «5» - orl1 mo 14 6amwios

Ouenka «4»- ot 8 1o 10 OamIoB

Orenka «3» - oT 410 7 0ayuIoB

[Ipu xomuvecTBe OaioB MeHee 4 — pPEKOMEHIOBaTh OOYYAIOMIMMCS JOTIOJHUTEIHHO
JIOKJIa0M

HOpa6OTaTL Haa JaHHBIM
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Kpurtepun n noka3zartesiu, NCN0Jib3yeMble PU OlIECHUBAHUM Y4eOHOTO pedepaTa

Kpurepun

IToka3zaTenu

1.HoBu3Ha
TEKCTa
Makec. - 20 6amioB

pedhepupoBaHHOTO

- aKTyaJIbHOCTh POOJIEMBI U TEMBI,

- HOBU3HA U CaMOCTOSTEIBHOCTh B TIOCTAHOBKE MPOOJIEMBI, B (POPMYITHPOBAHUH
HOBOT'O aCHEKTa BEIOPAaHHOM JUIs aHAJIN3a MPOOJIEMBI;

- HAJIM4YUE aBTOPCKOMN TIO3ULIUH, CAMOCTOSTEILHOCTD CYXKICHUH.

2. CreneHb pacKpbITHS CYIIHOCTH
MPOOJIEMBI
Makec. - 30 6amioB

- COOTBETCTBHE TJIaHA TeMe pedepaTta;

- COOTBETCTBHE COJIEPKaHHA TeMe U IUTaHy pedepara;

- IOJTHOTA U TITyOWHA PaCKPBITHS OCHOBHBIX MOHSTHI MPOOIIEMBI;

- 000CHOBaHHOCTH CIIOCOOOB U METOJIOB pa0OTHI ¢ MATEPUATIOM;

- yMeHHue paboTaTh C JHUTEPaTypOH, CHCTEMAaTH3UPOBATh U CTPYKTYpUPOBAThH

Marepuar;
- yMmeHHe o0000maTh, COMOCTABIATH pA3IMYHbIC TOYKH 3PCHUS IO
paccMaTpUBacMOMY BOMPOCY, apPryMEHTHPOBATh OCHOBHBIC TOJNIOXKCHUS U
BBIBOJIbI.

3. OOocHOBaHHOCTb  BbIOOpa
HCTOYHHKOB

Makec. - 20 6amioB

- KpyT, ITOJTHOTA UCIIOJIb30BAHHMS JINTEPATYPHBIX UICTOYHUKOB TI0 ITpolIemMe;
- TpUBJIeYEHHE HOBEHUIMX pPaboT 1Mo mpobieme (KypHAIBHBIC ITyOIMKAIUH,
MaTepHasbl COOPHUKOB HAyYHBIX TPYJOB U T.JI.).

4. Cobmogenue TpeboBaHUE K
odopmiieHno Makc. - 15 Gamos

- IPaBUIILHOE O(OPMIICHUE CCHUTOK Ha UCIOIBb3YyEMYIO JINTEPATYPY;
- TPAMOTHOCTb U KYJIbTypa U3JI0KCHUS;

- BJIa/ICHHE TePMUHOJIOTHEN U MOHATHIHBIM aIllapaToM MpoOJIeMBl;
- cobmoieHre TpeOboBaHui K 00beMy pedepara;

- KyJIbTypa 0popMIICHUS: BbIIEICHIE a03aIIeB.

5. I'paMOTHOCTB
Makc. - 15 6anios

- oTCyTCTBUE OpdorpapuIecKnx W CHHTAKCHIECKUX ONTHOOK, CTHIIMCTUICCKUX
MOrPEIIHOCTEM;

- OTCYTCTBHE OTI€YaTOK, COKPAIICHUH CIIOB, KPOME OOIICTIPUHSTHIX;

- IUTEPATYPHBINA CTUIIb.

OuenuBanue pedeparta

Pedepar omnennBaercs mo 100 6ammpHON mIKaje, 6aThl MEPEBOMITCS B OIEHKH YCIIEBAEMOCTH CJIETYIOIINM

obpazoM:

* 86 — 100 6amIoB — OIICHKA «5%;
* 70 — 75 6anI0B — OLIEHKA «4%»;
* 51 — 69 6anIoB — OIlEHKA «3»;
» MeHee 51 Oata — oeHKa «2».
Kputepun u moka3aresin, HCHOJIb3yeMble IPH ONIEHNBAHUH NPe3eHTANHA
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Kputepuu 5 4 3

Pemrenue npobiem CdopmupoBana npobnema, | OrcyrcTByer cuctema | OTCYTCTBYIOT
IMpoaHaJIn3npPOBAHbL (S MMPUYXHBI. | OIIMCAHUA OCHOBHOH CBCACHUA (6]
[Ipoananu3upoBaHbl  pe3yJNbTaThl  C | NEATETHHOCTH. HCCIIeyeMOit TeMe.
o3uIIel Ha Oyayee.

Peanuzanust 3agau | [TocraBnensl 3amaun. Yetko u nodtanHo | OTcyTcTBYyeT cucteMa | Pa3po3HeHHbIe

OCHOBHOM JICATETIBHOCTH | PaCKPbITHI ~ 33Ja4d 10  HM3YYCHHIO | B ONUCAHUM TEMBbI | CBEACHUS 0
UCCIIETyeMOM TEMBL. WCCIIeIOBAHUSI. JISSITEIIbHOCTH.

NnmrocTpupoBaHHBIN Nnmoctpanuu cootBeTcTBYIOT | IToBTOpSsIET NnmrocTtpanuii mao.

MaTepual COJICPIKAHUIO, JOTMOJIHAST WH(POPMAIMIO | HHPOPMAIIHIO O TeME.
0 TeMe UCCIIEeIOBaHUSI

BriBoIBI Jlorn4Hbl, WHTEpECHB, OOOCHOBaHEI, | B OCHOBHOM | OTCYTCTBYIOT WJIH HE
COOTBETCTBYIOT IICJISIM H 33/1a4aM. COOTBETCTBYIOT IICNIH | CBSI3aHBI C IIEJIBI0 H

U 33]a4aM. 3a71a4aMu cam
pe3yabTaT paboThIL.

OpHUTrHHATBHOCTh u | Pabota  memoctha w  yoruuHa, | Jloruka — wusnoxenus | B pabote

JIOTUYHOCTH IOCTPOCHUA | OpUTMHAJIbHA. HapymicHa. OTCYTCTBYIOT

paboThI cOOCTBEHHBIC

MBICJIH.

Oomiee Brnewatienue 00 | OdopmieHue yoruvHo, dcTetuuHo, He | Ctunb  oTBiekaer ot | Her emuHoro crums.

ohopmIIeHHH POTHBOPEUHUT COZICPKAHUIO | COCPIKAHUS,

Mpe3eHTAIUU Npe3eHTAINH. MPe3CHTAIINH.

. @opMa UTOrOBOro KOHTPOJISI H MPOLEYPa NPOBEICHUS

®opMoii UTOTOBOM  aTTeCTAllMd MO TUCIUIUIMHE COTJIACHO y4eOHOMY IUIaHy SIBIsIeTCS JK3aMeH. B
9K3aMCHAIIMOHHBIA OMJIeT BXOAUT 1 TeopeThdecKru( BONPOC M 2 MPAKTHUSCKUX 3ajaHus. Ha moaroroeky
oTBeTa oTBOAUTCS 60 MUH.

3.Cucrema u KPHUTEPHH OIIEHOK Pe3YJbTATOB HTOIOBOI aTTecTallMH

OueHuBaHue NPOU3BOAUTCS IO TPAJAULMOHHOM MIKaje:
YIIOBJIETBOPUTEIHHO (3), HEYIOBIETBOPUTEILHO (2)
- OIICHKA «OTJIMYHO» BBICTABIISIETCS CTYJIEHTY, €CJIM OTPaXKEHbI B OTBETE BCE BOIPOCHI B
HOJTHOM 00BEME U pelleHbI 3 3a1aHus;
- OLICHKAa «XOPOLIO0», €CIH OTPa)KE€Hbl B OTBETE BCE BOIPOCHI, UMEIOTCS HETOYHOCTU U
pEILEHbI 2 3aaHus;
- OILICHKA «yAOBJIETBOPUTEJIbHOY, €CIH OTPAXXEHBI B OTBETE JIBa BOIPOCAa M PELIECHO
OJIHO 33/1aHHE;
- OLIEHKAa «HEYJAOBJETBOPUTE/IBLHO» HE B IIOJHOM OOBEME OTpPaKEHbl OTBETHI HA
BOIIPOCHI U HE PEIICHBI 3aJaHHUS.
"OTau4HO" - ecM CTYAEHT TIyOOKO M MPOYHO YCBOWJI BECh IPOrPaMMHBIM MaTepHall B paMKaX yKa3aHHbIX
o0muX U MpodecCHOHATbHBIX KOMIIETEHIIMHA, 3HaHUW M yMeHMH. McdepnbIBaromie, MOCIeA0BaTENbHO,
IPaMOTHO U JIOTMYECKU CTPOIHO €ro U3JIaraeT, TECHO YBSI3bIBAET C YCIOBUSIMU COBPEMEHHOTO IMPOU3BOJICTBA,
HE 3aTpyIHSETCS C OTBETOM IIPH BHJIOM3MEHEHUM 33/aHUs, CBOOOJHO CIpaBIAETCS C 3aJadyaMud U
MPAKTUYECKUMH 3aJaHUSIMU, MPaBWIBHO OOOCHOBBIBAET TMPUHATHIE PELICHHS, YMEET CaMOCTOATEIbHO
0000111aTh 1 U3JIaraTh MaTepua, He JOIycKast OINOOK.
"Xopomo'" - ecinu TBEpPHIO CTYJAEHT 3HAET MPOrpaMMHBIA MaTepHual, TPaMOTHO M 1O CYIIIECTBY U3JIaraer ero,
HE JIONYCKaeT CYIIECTBEHHBIX HETOYHOCTEW B OTBETE Ha BONPOC, MOXET NPABUIBHO IPHUMEHATH
TEOPETUYECKHE IIOJIOKEHUS W BIAJEET HEOOXOJUMBIMH YMEHHUSMH M HaBbIKAMU IIPU  BBINOJHEHUU
MPAKTUYECKUX 3aJaHUI.

otimuHo  (9), XOpOIIIO

4),
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"Y10BJIETBOPUTEJIBHO'" - €ClId CTYJAEHT YCBOWJ TOJIBKO OCHOBHOM MaTepuaj, HO HE 3HAET OTIEJbHBIX
neraned,  JOMycKaeT  HETOYHOCTH,  HEJOCTATOYHO  MpaBWiIbHBIE  (OPMYJIHPOBKH,  HapyIIaeT
MOCJIEZI0BATEIBHOCTh B M3JI0KEHUH MPOrPaMMHOI0 MaTepHalla U HUCIBITHIBAET 3aTPYJHEHHUS B BBIIOJIHEHUU
MIPAKTUYECKUX 3aJaHUM.

"HeynoBj1eTBOPUTENBbHO'" - €CIM CTYJAEHT HE 3HACT 3HAYUTEIBbHOW YacTH MPOrPAMMHOIO Marepuala,
JIOMYCKaeT CYIICCTBCHHBIE OMIMOKH, C OOJBIIMMH 3aTPYJHEHUSMHU BBIMOJHICT MPAKTHYCCKHE 3aJlaHus,
3a/1a4i.

Teopus

I'eometpust

1. Akcuomsl crepeoMeTpun. OCHOBHBIE IOHSTHSI CTEPEOMETPHUH.

2. BsaumMHoe pacnonoxeHue JBYX NMPSIMBIX B IPOCTPAHCTBE.

3. BsammMHoe pacronoxeHre IpsMOil U TNIOCKOCTH B TPOCTPAHCTBE.

4. TlepneHAMKYJISAPHOCTh MPSAMOM U IUIOCKOCTH. llepneHauKynsp, HaKJIOHHAs, MPOEKIUs HAaKIOHHOM,
CBOMCTBA HAKJIOHHBIX.

5. JIByrpauuslii yrou. JIMHEHHBIHN yroi IByrpaHHOTO yria.

6. Ilonsarue BexTOpa. Cl0KEHNE BEKTOPOB, YMHOKEHHE BEKTOpA HA YHCIIO

7. Bekrop, 3a1aHHbIi B KoopauHaTax. CiaoxeHne BEKTOPOB, YMHOKEHHE BEKTOpa Ha YHCIIO

8. MHOrorpaHHHUKH, UX JIEMEHTHI.

9. [IIpusma, ee aeMeHTHI U cBoMcTBA. HakiioHHas U psiMasi IpU3MBI.

10. IMonnHast u 60KOBast MOBEPXHOCTH MPU3MBI. OOBEM MPU3MBI.

11. IMapannenenunen, ero »sjaeMeHTl U cBoWcTBa. [lomHas M OGOKOBas IOBEPXHOCTH, OO0bEM
napajuiesenunesa.

12. Ilupamuna, ee 3nemMeHThl U cBoicTBa. [TomHast 1 GOKOBasi MOBEPXHOCTH, OOBEM.

13. Humuaap, ero 3nemeHThl. [loHas 1 60KOBas MOBEPXHOCTH, O0BEM IIIIIUH/IPA.

14. Konyc, ero snemenTsl. [lomans 60k0BOI MOBEPXHOCTH, MJIOLIA b IOJHOM MOBEPXHOCTH, 0OBEM.

15. [lap u cdepa. [Tnomans moBepxHOCTH cPepbl M 00BEM IIIapa.

Auredpa
MHoecTBa uncen. CBolcTBa JEHCTBUTENbHBIX YHCET.
[Tonstue pynkiuu u ee rpapuka. OCHOBHBIE CBOMCTBA (DYHKITHH.
Tpuronomerpruyeckue GyHKIIMH YUCIOBOTO apryMEHTa U UX CBOMCTBA.
Kopensb n-ii crenenu. CBoiicTBa KOPHEH N-i1 CTENEHMU.
[ToxazarenbHast pyHKIMSI, €€ CBOWCTBA U TpaduK.
Onpenenenue norapudma. CroiictBa orapupma.
Jlorapudmmueckas pyHKIUS, €€ CBONCTBA.
[Tonsitue npousBoanoil. IlpaBuna quddepenunpoBanus. Popmyssl 1updepeHIupoBaHUS.
. CnoxHast QyHKIMS U €€ TPOU3BOAHAS.

10. MonotoHHocTh  ¢yHKUMU. IIpuMeHeHHMe TPOU3BOAHOM K  HAXOXKIEHUIO  IPOMEXYTKOB
MOHOTOHHOCTH.

11. Dkcrpemymbl GYHKIMU; KpUTHUYECKHE TOUKH. VccrnenoBanue (QpyHKIMM HAa SKCTPEMYM C ITOMOIIbIO
MPOU3BOIHOM.

12. IlepBooOpazHas (moHsTHE, cBOIicTBa). [IpaBuiia HAX0XKAEHUS IEPBOOOPA3HBIX.

13. T'eoMeTpHuuecKuid CMBICT TIEPBOOOPA3HOM.

14. ®opmyna Herotona-JleitOnuia. CoiicTBa uHTErpana. BerurcieHue onpeeneHHoro HHTerpaia.

15. TIpenen uncmoBoit mociaenoBaTeNbHOCTH U (PyHKIIMH. CBOWCTBA MPEEIIOB.

3amauu
I'eomerpus
1. ABCD - kBazgpar. Cropona AD = 4J2cm, MA = MB = MC = MD = 5 cwm.
Haitnqute pacctossaue ot Touku M j0 miockoct ABC.
2. B ocHOBaHMM MIPSIMOI MPU3MBI JICKUT MPSIMOYTOJIBHUK CO CTOPOHAMH 8 CM U 6 CM.
BbokoBoe pebpo nmpusmel paBHo 10 cM. Berunciante 00beM npu3MBbl.

©CoNoA~WNE
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3. B mpaBWIbHON YETHIPEXYTrOJBHON NMHpaMHEe peOpO OCHOBAaHUS PaBHO 346 CM.
O6neM nupamubl paseH 54 cm®. Haiigure BBICOTY IUpaMUIBL.

4. BpIcoTa NMpaBWIHBHOW YETHIPEXYTOJIbHON MUPaMHIBI 7 CM, a CTOPOHA OCHOBAaHHS 8
cM. Haiiure o0beM mupaMu/ibl.

Jluaronanp KyOa paBHa 63 cm. Havinure rromans €ero oqHOW rpaHu.

20487 s

Haiingute nuamerp 1mapa, eciu ero o0beM paBeH cM

/. Haiimure BBICOTY MPSMOYTOJIBHOTO MapajuiesienuIiesia, €CJIu CTOPOHbI OCHOBaHUH 2
CM M 3 CM, a IMaroHajb napauiejenumnena /38 cM.

8. OOpasyromas KoHyca paBHa 14 c¢M, yroJ mpu BEpIIMHE OCEBOTO ceueHus paBeH 60 .
Haitgure miomans OCHOBaHKS KOHYycA.

9. O6wem mmmHApa 875 cm® a ero Beicora 2+/5 cm. Halimure ero miomans
OCHOBAHUSI.

10.OceBbIM ceYeHHEM KOHYCa SIBIICTCS TPaBUIBHBIN TpeyronbHUK. OOpasyromas
KOHYCa pPaBHA 6+/3 cM. Berumcinmre BBICOTY KOHYyCA.

11.0OceBbIM ceueHHEM LWIMHIpA SBISIETCS KBAApaT CcO CTOPOHOM 8 cM. Bwrumcaure
OOKOBYIO MOBEPXHOCTh LIMJIMHPA

12.0OcHoBaHueM NPSIMOM TPEYTOJIbHON MPU3MBI CITYXKHUT MPSMOYTOJIbHBIN TPEYTOJIbHUK
c KaTteToM 5 cM u runoTeHny3oi 13 cm. BricoTta npusmel 8 cMm. Haiinute momaab
IIOJIHOM TTOBEPXHOCTH.

13.0OcHoBaHreM IPSIMOYTOJILHOTO MapajuIeNieuIeia CIy>KUT KBaJAPaT CO CTOPOHOH 2.
Jlnaronans OOKOBOWM TpaHW Mapasuienenumnena, paBHas 8 cMm. Haitnure BbICOTY
napasuielienunesaa.

14.1Tnomanas OOKOBOM MOBEPXHOCTH IWJIMHApPA PaBeH 167 cMm?. Haiimure tuiomanb
OCEBOr'0 CEUEHHUS LIMITMHIPA.

15.11nomans OCHOBaHMS KOHyca paBHa 367 CM2, a ero obpasytomas pasHa 10 cM.
Bpruucinre BbICOTY KOHYCA.

16.I1nomans nosepxuocTu kyba 150 M2, Haiinure ero oobem

AureOpa

5
6
7
8
9

. Beruucnure u ykaxxurte 3HaueHnue Boipaxkenus: 2sin30° + cos m — tg 2w
. Beraucnure miomasns GUrypel, orpaHHueHHON TMHUSAMH: y = 2Xx—x> 1 Y =0.

2

102

. Berauciure: (0,64)°° *7°*(0,027)% :16° : (0,25) ™° — == ;

125

-1

. BerauciauTh uHTErpat: J. x%dx ;

-2

o 1
. Beruucnuts minomane GUrypsl, OrpaHMueHHON JIMHUSMU: y=—, x=1, x=2, y=0.
X

. Haitgure 3naueHnme BeIpakeHms sin 150°+ ctg 90°
. HalimuTe 3HaueHne BBIpAKEHUS COS* X—2, €CIIH Sin 2x=0,2

. HalimuTe 3HaueHne BRIpKEHUS sin’ X—1, €CIIN cos? x =0,4
. HalimuTe kpuTH4eCKrue TOUKH U TOUYKH IKCTpeMyMa PYHKITUU: y = 4x° —6X .

10.Haiiqute MHOXKECTBO EPBOOOPA3HBIX (PYHKIIUU: y = —4sin x;

11.HaiiguTte o6nacTh 3HadeHU QyHKIMN y = 1 + 2cosx
12.Haiigute obnacth 3HaueHUH QyHKIMHA y = 2 - 3SINX
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13. Haitnure ob6nactek 3HaueHu QyHkimu y = 3cosx — 4
14.Haitaute npousBoaHyto jJorapudmudeckor pynkiuu: Yy = (1-Inx)x;

. (x2 +6)
15.Haiinure npou3BOoAHYI0 QYHKIUU: Y = vt

2x+1’
17.Haitnure nmpon3BoAHy0 QyHKIUU: Y =e*(2X—5);
18.HaiiguTe mpoMeKyTKH MOHOTOHHOCTH (PYHKIIMH: y = X*(X —3);

16.Haiiqute mpon3BoHy0 GYHKIAH: Y =

19.Haiitu npoMexxyTKH yObIBaHMS QYHKIUK: Y =—x° +4x—3
20.Haiitu mpoMesKyTKH YObIBaHHs QYHKIMU: Y =—x° —6x+7
21.Haiitu ToukM sKcTpeMyMa QYHKIHH Y = 2x° —3x°

22.Pemmte HEpaBEHCTBO: (3)4_" > (g)sx_2

23.PemnTe ypaBHEHHE: /X2 +X+5 =/x? —8X+6

24 Pemmnte ypaBHEHUE: (gj *(gj _2ar.
3 8 64

25.Pemmre ypasHerue: Vx2 — 2x = V2x2 + x — 4.
26.Pemmth HepaBeHCTBO: log , 2x* > log ;(7x—3) .

27.PemnTh HEpaBeHCTBO: log . (5x —3) <1.

28.Pemnts ypaBuenue: log,(x* +4x+3) =3;
29.Pemuth ypaBHeHHE: log,(x* —4x—5) = log,(7 - 3X);
a2

30.Ynopoctute BeIpakeHUE: oY Ara——



4.2. Kpurepuu OUEHMBAHHWsI, NpeIHA3HAYEHHbIE /IS TMPOMEKYTOYHOr0 KOHTPOJSI OCBOCHHS
00yJaroNMMHCS YIeOHON TUCITUTLTAHBI

—OLEHKa «OTJMYHO», eciu oOyuaromuiicss oOnagaer TrIIyOOKMMH U TPOYHBIMH  3HAHUSMH
OpOrpaMMHOTO  MaTepuana; TMpH OTBETe Ha BOIPOCH MPOJEMOHCTPHPOBAN  HCUEPIBIBAIOLIEE,
MOCJIEIOBATEIFHOE M JIOTHYECKH CTPOMHOE W3JI0KEHHE, MPaBWIbHO C(HOPMYIMPOBAT TMOHATHS U
3aKOHOMEPHOCTH IO BOIPOCAM; CIIENIANl BBIBO/I IO U3JIaraéMOMy MaTepHaiy;

—OIICHKa «XOPOII0», ecii o0ydarolmuiics o0lafaeT J0CTATOYHO IOJIHBIM 3HAaHUEM INPOrPAMMHOTO
Marepuaga; ero OTBET IPEICTaBIIeT TPaMOTHOE U3JIOKEHHE Y4YeOHOro MaTepuana; HO HMEIOTCS
CYIIECTBEHHbIE HETOYHOCTH B (OPMYIHMPOBAHMM TMOHATHH M 3aKOHOMEPHOCTEH I10 BONpOCaM; HeE
MOJTHOCTBIO CZIEJTaHBl BHIBOBI 110 U3JIaracMoOMy MaTepHaly;

— OIICHKA «YAOBJIETBOPUTEJIbHO», €cii oOyvaromuiics uMmeeT oOmmMe 3HAaHUS OCHOBHOTO
Mmarepuana 0e3 yCBOGHHsS HEKOTOPBIX CYHIECTBEHHBIX MOJOXKEHHH; (OPMYIHPYET OCHOBHBIC HMOHSTHS C
HEKOTOPOW HETOYHOCTBIO; 3aTPyIHSETCS B MPHUBEICHUM HPUMEPOB, IMOATBEPKIAIOMIUX TEOPETUYECKUE
TMIOJIO>KEHHS;

—OLICHKA «HEeY/JAOBJETBOPUTEJIbHO», €CIM OOydJalolmMics HE 3HAeT 3HAYUTENbHYIO 4acTb
IPOrpaMMHOTO  MaTepHania; MAOIMYCTHJI CYHIECTBEHHBbIE OIIMOKM B IPOIECCE H3JIO0KEHHS; HE YMEeT
BBIJICIUTh TJABHOE MW CAEJaTh BBIBOJ; NPUBOJUT OIIMOOYHBIC OINpENEeNeHUs; HU OJWH BOIPOC HE
PacCMOTPEH 0 KOHIA, HABOJSIIE BOIIPOCHI HE TOMOTAIOT
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	1. Какие прямые называются параллельными?
	А) Две прямые называются параллельными, если они имеют общую точку или совпадают.
	Б) Две прямые называются параллельными, если они не имеют общей точки и не лежат в одной плоскости.
	В) Две прямые называются параллельными, если они лежат в одной плоскости.
	Г) Две прямые называются параллельными, если они лежат в одной плоскости и не пересекаются.
	2. Если две прямые параллельны третьей, то они …
	А) скрещиваются между собой;
	Б) параллельны между собой;
	В) пересекаются между собой;
	3.Прямая и плоскость называются параллельными, если они…
	А) имеют одну общую точку;
	Б) не имеют общей точки;
	В) имеют две общие точки;
	Г) имеют три общие точки.
	4. Если плоскость проходит через прямую, параллельную другой плоскости, и пересекает эту плоскость, то линия пересечения плоскостей …
	А)параллельна данной прямой;
	Б) скрещивается с данной прямой
	В) не параллельна данной прямой;
	Г) параллельна данной плоскости.
	5. Прямая, лежащая в плоскости, перпендикулярна наклонной тогда и только тогда, когда …
	А) эта прямая перпендикулярна каждой прямой;
	Б)  плоскость перпендикулярна проекции наклонной;
	В)  эта прямая не перпендикулярна проекции наклонной;
	Г)  эта прямая перпендикулярна проекции наклонной.
	6.Если прямая …, то эта прямая перпендикулярна данной плоскости.
	А) перпендикулярна каждой из двух скрещивающихся прямых;
	Б) перпендикулярна каждой из двух пересекающихся прямых, лежащих в этой плоскости;
	В) не перпендикулярна каждой из двух пересекающихся прямых, лежащих в этой плоскости;
	8. Концы отрезка АВ не пересекающего плоскость, удалены от нее на расстоянии 7,4 м и 2,6 м. Найдите расстояние от середины М отрезка АВ до этой плоскости.
	9. Перекладина длиной 8 м своими концами лежит на двух вертикальных столбах высотой 3 м и 7 м. Каково расстояние между основаниями столбов?
	10. Из вершины равностороннего треугольника АВС восстановлен перпендикуляр АD к плоскости треугольника. Чему равно расстояние от точки D до прямой Вс, если АD = 3 дм, ВС = 6 дм.
	11. Дан треугольник АВС. Плоскость, параллельная АВ, пересекает сторону АС этого треугольника в точке А1 , а сторону ВС – в точке В1 . Найдите длину отрезка А1В1 , если АВ = 8 см и
	АА1 : А1С = 5 : 3.
	1.Какие прямые называются скрещивающимися?
	А) Две прямые называются скрещивающимися, если они пересекаются и не лежат в одной плоскости.
	Б) Две прямые называются скрещивающимися, если они не пересекаются и лежат в разных плоскостях.
	В) Две прямые называются скрещивающимися, если они не параллельны и не лежат в разных плоскостях.
	Г) Две прямые называются скрещивающимися, если они не пересекаются и не параллельны.
	2.Если прямая перпендикулярна плоскости, то эта прямая …любой прямой,      лежащей в этой плоскости.
	3.Если прямая параллельна какой-либо прямой, … , то данные прямая и плоскость параллельны.
	А) пересекающей плоскость;
	Б) не лежащей в плоскости;
	В) не принадлежащей плоскости;
	Г) принадлежащей плоскости.
	4. Если одна из двух параллельных прямых перпендикулярна плоскости, то …
	А) другая не перпендикулярна этой плоскости;
	Б) другая параллельна этой плоскости;
	В) другая не пересекает эту плоскость;
	Г) и другая перпендикулярна этой плоскости.
	6.Вставьте пропущенные слова: Плоскости α и β называются параллельными, если они ….
	А) имеют общую точку или совпадают;
	Б) не параллельны некоторой прямой;
	В) не пересекаются;
	Г) имеют общую точку или не совпадают.
	7.  Плоскости α и β пересекаются, если они …
	А) имеют общую точку;
	Б) параллельны;
	В) различны и не имеют общей точки;
	Г) совпадают.
	8.Точка А лежит в плоскости, точка В на расстоянии 12,5 см от этой плоскости. Найдите расстояние от середины отрезка АВ до плоскости.
	9.Какой длины нужно взять перекладину, чтобы ее можно было положить концами на две вертикальные опоры высотой 4 м и 8 м, поставленные на расстоянии 3 м одна от другой?
	10. Из вершины квадрата АВСD восстановлен перпендикуляр АЕ к плоскости квадрата. Чему равно расстояние от точки Е до прямой ВD, если АЕ = 2 дм, АВ = 8 дм?
	11. Дан треугольник АВС. Плоскость, параллельная АВ, пересекает сторону АС этого треугольника в точке А1 , а сторону ВС – в точке В1 . Найдите длину отрезка А1В1 , если AB = 10 см и
	АА1 : А1С = 5 : 3.
	Критерии и показатели, используемые при оценивании учебного реферата
	Критерии и показатели, используемые при оценивании презентации
	. Форма итогового контроля и процедура проведения
	3.Система и критерии оценок результатов итоговой  аттестации

	6. Найдите  значение выражения sin 150o+ ctg 90o
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