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PaGouas mporpamMma o61me06pasoBaTebHOTO y4eOHOro NpeMeTa ITVII.01 Maremaruka
paspaboTana B cooTBercTBMH ¢ DejepalbHBIM  TOCYIpPCTBEHHBM 06pa3oBaTeNBHEIM
cragmaprom COO, yreepskaenubm IIpHKazoMm MunucrepcTBa 00pa3oBaHHAs H HayKH
Poccuiickoit ®emepamum  or 17.05.2012 Ne 413 ¢ wu3MEHCHMSAMM M JIOIOIHCHIIMH,
®epepaibHBIM roCyaapCTBEeHHBIM 00pasoBaTeIbHEIM CTaHapTOM CpemHEro
npodeccHoHaNBHOr0 06pa3oBaHms, YTBEPKICHHBIM [PHKA30M MHHHCTEPCTBa IIPOCBEIIEHHS
Poccuiickoit ®eneparmua ot 24.02.2025 Ne 138, mo cemmansHocTH 09.02.11 PaspaGoTka u
yIIpaBleHne IpOrpaMMHBIM 00ecTieyeHueM, IIPHMEPHOH o6meo6pasoBaTenbHOH  POrpaMMOi
s TpodecCHOHANBHBIX  00Pa30BATENbHEIX OpraHu3aiuil 1 TonoxenneM 06 OCHOBHOH
o6pasoBaTensHOM [porpaMme — MporpaMme IOATOTOBKHM CLELHATHCTOB CPEAHCIO  3BEHA
(TTpuxas Ne 1034 or 31.08.2021r.).
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1. OBIIASI XAPAKTEPUCTUKA PABOYEN ITPOT'PAMMBI
OBIIEOBPA30OBATEJIBHOI'O YYEBHOI'O ITIPEJMETA
ITVYIL. 01 MATEMATHKA

1.1. MecTro y4yeOHOro mpeaMeTa B CTPYKTYpe OCHOBHOH mnpodeccuoHAIbHOM
o0pa3oBaTe/IbHOM MPOrPamMMbI

Oo6meobpa3oBatenbHbIil yueOHbId npeamer «I[1YI1.01 MaremaTtukay siBnsieTcs: 00s13aTeIbHON
4acThi0 0011e00pa3oBaTeIbHOrO0 IMKJIA oOpa3oBareabHOM mnporpammbl CIIO B cooTBeTcTBHH

¢ OIoC CIIO mno cneumansHoctn 09.02.11 Pa3paborka M ympaBieHHE MPOrPaMMHBIM
o0ecreyeHueM.

1.2. llesqin ¥ nu1aHUpYyeMble Pe3yJIbTAThl 0CBOCHHA Y4eOHOI0 nmpeaMera:

1.2.1. lenu 1 3ag7a4n y4eOHOI0 mpeaMeTa

Conepkanne mporpaMmbl — 001meoOpa3oBaTenbHOTO  yueOHoro mpeamera «IIYIIL.OI1
Marematuka)y HampaBlI€HO Ha JOCTI)KEHHE pE3yJbTaTOB €€ M3YyYeHUs B COOTBETCTBUU
¢ tpeboBanusimu PI'OC COO c¢ yuerom mpodeccuonanbHoi HampaieHHoctn DPI'OC CIIO.
[TpropuTeTHBIMH LIETIMU O0yUEHUSI MaTeMaTHKe Ha 0a30BOM YPOBHE SIBJISIOTCS:

- dopMupoBaHHE NEHTPAIBHBIX MAaTEeMaTHYECKMX MOHATHH (YUCIO, BEIUYMHA,
reomMeTpuueckas  ¢urypa, TepeMeHHas,  BEpPOATHOCTb,  (QYHKLHUA),  OOECIECUUBAIOLINX
IPEEeMCTBEHHOCTh M IEPCIIEKTUBHOCTh MaTEMAaTHIECKOT0 00pa30BaHMs 00YJaIOIINXCS;

- NOJBEICHUE OOYYaIOUMXCsS Ha JIOCTYIHOM JUIS HUX YPOBHE K OCO3HAHHUIO
B3aMMOCBSI3M MAaTEMaTHKH M OKPYXAIOUIeT0 MHpa, MOHMMaHHEe MAaTEeMAaTHKH KaK YacTH OOIIei
KYJIBTYpBI 4EJIOBEYECTBA;

- pa3BUTHE MHTEIJICKTYaJbHBIX W TBOPYECKHX CIOCOOHOCTEH oOydarommxcs,
MO03HABATEIbHON aKTUBHOCTH, UCCIIEAOBATEIBCKUX YMEHUHM, KpUTUYHOCTH MBILICHHS, HHTEpeca K
U3y4YCHUIO MaTEMaTHKH;

- ¢opmupoBaHne  (QYHKIMOHAJIBHOW  MaTEMAaTUYeCKOH  TIpaMOTHOCTH:  yMEHUS
pacno3HaBaTh MaTeMaTHYECKHE ACTEKThl B PEATbHBIX XKM3HEHHBIX CUTYalUSX W MPU U3yYCHUH
APYTUX JUCHUIUIAH, TPOSIBICHUS 3aBUCUMOCTEH W 3aKOHOMEPHOCTEH, (popMynupoBaTh HX Ha
S3bIKE  MaTeMaTHKH ¥ CO3/aBaTb MAaTEeMAaTHYECKHE MOJENM, TPHMEHSATb OCBOCHHBIH
MaTeMaTHYeCKUi  ammapaT g peleHHs]  NPaKTUKO-OPMEHTHPOBAHHBIX  3a7ad,  3aaad
npoQecCHOHATIBHOM AeATENbHOCTH, MHTEPIPETUPOBATh M OLIEHUBATH MOJTyYCHHBIE Pe3yIbTaThI.

1.2.2. Ilnanupyemble pe3yJIbTAaThl 0CBOCHHUsI 00111e00pa30BaTEJILHOI0 Y4e0HOIr0 mpeaMera
B cooTBeTcTBHHU ¢ ®I'OC CIIO 1 Ha ocHOoBe PT'OC COO
Ocoboe 3HaveHwe yuyeOHBIM mnpenMer wumeeTr npu ¢opmupoBanun u pazsutun  OK.



Kon u Iliianupyemble pe3yabTaThbl 00yUYeHHs
HAUMeEHOBaHUe
(popmupyembIx Oo61mme IIpeameTHbIC
KOMIIeTEeHIM I
OKO0l1. BriOupars | JIMYHOCTHBIE pe3yNbTAThI JOJKHBI OTPAXKATh B - BJIQJICHHE METOJIaMHU JI0Ka3aTeNbCTB, aITOPUTMAaMU PELICHUS 3ajady;
CHOCOOBI  pEIIeHHs | YacTH: TPYJOBOTO BOCIUTAHUS: yMeH#e (HOpMYITHPOBAThH OMPENEICHHSI, aKCUOMBI U TEOPEMBI, PUMe-
3aj1au - TOTOBHOCTh K TpPYAY, OCO3HAaHHWE LEHHOCTHU HATh MX, TMPOBOJUTH JOKa3aTeIbHBIE PACCYKIIEHUS B XOJE pEIICHUS
npodeccuoHaIbLHON MacTepcTBa, TPYAOIIO0HE; 3az1ay;
NEeSITEIIbBHOCTH - TOTOBHOCTh K AaKTHUBHOM J€ATEIbHOCTH - YMEHHUE ONepUpPOBaTh MOHATUSAMU: CTENIEHb YHCIIA, JIOTapudM YHCIa;
NPUMEHHUTEIBPHO K | TEXHOJOTHYECKOH " COLIMATTLHOM YMEHHE BBITIONHATH BHIYUCICHHE 3HAUCHUH U TpeoOpa3oBaHUs BhIpa-
pa3IMYHBIM HaIpaBJIEHHOCTH, CIOCOOHOCTh JKEHUH CO CTENMeHsAMU M Jiorapudmamu, mpeodpa3oBaHUs IpPOOHO-
KOHTEKCTaM WHUIUUPOBATH, TUTAHUPOBATH u paIMOHATLHBIX BRIPAXKCHUN;
CaMOCTOSITEITLHO BBITIOJTHSATh TaKylo - YMEHHE OINEepUpOBaTh MOHATUSMU: pallOHAIbHbIE, HUPPALlMOHANb-
JeSITeNbHOCTD; HBIC, MIOKA3aTeNbHBIC, CTEIIEHHBIC, TIOTAPHU(PMUIECKIE, TPUTOHOMETPH-
- UHTEpEC K  pa3auuHbIM  cdepam YEeCKUe ypaBHEHUS U HEPABEHCTBA, UX CHCTEMBI;

npo¢ecCUOHATBLHOMN 1eATebHOCTH/
- TOTOBHOCTb U CIIOCOOHOCTh K 00pa30BaHUIO U

caMOoOOpa3oBaHUIO Ha MPOTSHDKEHUH — BCel
KU3HU

MeranpeaqmMeTHsle  pe3yJabTaThl JOJKHBI
OTpaXkaTh:

OBnazeHne  YHUBEPCAIbHBIMH  y4eOHBIMHU

[TO3HABATEILHBIMU JI€HCTBUSIMU:

a) 0a30BbIC JJOTHYECKHUC ICHCTBU:

- caMOCTOATEIbHO  (OpMYIHpOBATH U
aKTyaJIM3UpOBaTh MPOOJIEMY, paccMaTpUBATh
€€ BCECTOPOHHE;

- YCTaHABJIMBATh CYLICCTBEHHBIN NPU3HAK HIIU
OCHOBAHHUS Ul CPAaBHCHHS, KJIaCCH(PHUKAINN U
00001IEeHMS;

- OmpenessTh LENH AEITEIbHOCTH, 3a/1aBaTh
IapaMeTpbl U KPUTEPUU UX JTOCTUKECHUS;

- BBIABJIATH 3aKOHOMEPHOCTH M MPOTHBOPEUHS
B paCCManI/IBaeMBIX SIBJICHUAX,

- YMEHHE ONEePUPOBAThH MOHATUSAMU: pallioHaNbHas (YHKIUS, TOKa3a-
TenbHas QYHKIMS, CTeTIeHHas (YHKIUsA, Jorapupmudeckas GyHKITus,
TpUTrOHOMETpHUYECKHe (PYHKIMH, oOpaTHble (DYHKIMHM; YMEHUE CTPO-
UTh TpauKy U3y4eHHBIX (YHKIIMH, UCIIOIh30BaTh TPaPUKH TIPH U3Y-
YEHWU TPOLIECCOB M 3aBUCHMOCTEH, NMPHU PEIICHUH 3a1ad U3 JAPYIHX
y4eOHBIX MPEAMETOB ¥ 331a4 U3 PEaNbHOW YKU3HU; BBIPAXKATh HOpMY-
JaMH 3aBUCUMOCTH MEX]y BEIMIMHAMH,

- YMEHHUE peliaTh TeKCTOBBIC 3a7aud Pa3HbIX THIIOB (B TOM YHCIE Ha
IPOIICHTHI, I0JIM M YaCTH, HA JBH)KEHUE, pabOTy, CTOUMOCTh TOBApOB
U YCIIyT, HAJIOTH, 33J]a4i U3 00JacTH YIpaBJICHUS! TUYHBIMUA U CEMEH-
HBIMH (PHHAHCAMU); COCTABIISTh BBIPAXKEHUS, YPABHECHUS, HEPABCHCTBA
U MX CHCTEMBI IO YCIIOBHIO 3a/Ia4M, UCCIIEIOBATh MOJNyYSeHHOE pellie-
HUE U OLIEHUBATh MPABIONOI00HOCTD PE3YNIbTATOB;

- YMCHHE ONEPHPOBATH MOHATHUSAMH: TOUYKA, MPsSMasi, INIOCKOCTb, MPO-
CTPaHCTBO, IBYTPaHHBIA YTrOJ, CKpEHIMBAIOUIUECS MpsMbIe, Tapai-
JETFHOCTh M TIEPICHIUKYIISIPHOCTD MPSIMBIX M TUIOCKOCTEH, Yroy Me-
KAy TPSIMBIMHU, YIOJ MEXKIY MPSIMOM U TUIOCKOCTBIO, YTONl MEXIY
TUTOCKOCTSIMH, PACCTOSTHUE OT TOYKH JIO0 TUIOCKOCTH, PACCTOSTHHE MEXK-
Ny TOPSIMBIMH, PACCTOSHUE MEXAY TUIOCKOCTSIMH, YMEHHME HCIOJIb30-




- BHOCHTHh KOPPEKTHBBI B JCSATEIBHOCTH, OIlE-
HUBATL COOTBCTCTBUC PC3YJIbTATOB MCJIAM,
OLIEHUBATh PUCKH MTOCCACTBHUI ACATEIbHOCTH
- pa3BuBaTh KpPEATHMBHOE MBIIUICHUE IIpU
pCIICHUH XHU3HCHHBIX TTPo0IeM

0) 60a30BbBIC UCCIICIOBATEIIBCKUE ACHCTBUS:

- BJIAJICTh HaBBbIKAMU yueOHo-
HCCIIEN0BATEIbCKOU u IIPOEKTHOM
NesITeIbHOCTH, HaBbIKAMU pa3peleHus
npobiuem;

- CHOCOOHOCTh u TOTOBHOCTb K

CaMOCTOSITETbHOMY TTOMCKY METOJIOB pPEIICHUS
NPaKTUYECKHX 3a/1a4, TPUMEHEHHUIO Pa3InIHbIX
METOOB TO3HAHUS

- BBIBJIATH NPHUYMHHO-CIICJICTBEHHBIC CBS3H H
aKTyaJIM3UpPOBATh 3a/1a4y, BBIIBUTATh THIIOTE3Y
ee peIIeHWs, HaXOOUTh AapryMEHTHl JUIs
JI0Ka3aTeNbCTBA CBOMX YTBEP)KICHMM, 3a]1aBaTh
napaMeTphl ¥ KpUTEPHU PEIICHHUS;

- aHAJIM3MPOBATH MOJYYCHHBIE B XOJI€ PEIICHUS
3a7a4M Pe3yNbTaThl, KpUTHUECKH OLIEHUBATH UX
JOCTOBEPHOCTb, IPOTHO3UPOBATh N3MEHEHHE B
HOBBIX YCIIOBUSIX;

pa3pabarbiBaTh IUIaH pEIICHUS NPOOJIEMBbI C
Y4ETOM aHAJIN3a UMEIOLINXCSI MaTepUaIbHBIX U
HeMaTepHaJIbHBIX PECYPCOB;

- YMETb MEPEHOCHUTH 3HAHHSA B
MO3HABATENBHYI0 W MPAKTHYECKYI0 O0JIaCTH
KU3HEAEATEILHOCTH;

- YMETb HMHTETPUPOBATh 3HAHHUS M3 PAa3HBIX
MPEAMETHBIX 00J1acTeH;

- BBIABUTATh HOBBIE WJEW, NpEJIarath
OPHUTHHAIBHBIE TIOXObI U PEIICHHS

- CTaBUTh NMPOOJIEMBI U 3aJa4yH, OMYCKAIOIINe

BaTh IIPU PEIICHUU 3a]a4 U3y4YEHHbIE (PaKThl U TEOPEMBI IJIAHUMET-
pHUH; YMEHHE OLIEHUBATh Pa3Mepbl 00BEKTOB OKPYIKAIOIIET0 MHPA;

- YMEHME ONEepUpPOBaTh MOHATHSIMU: MHOTOTPAHHUK, CEYEHUE MHOIO-
rpaHHMKa, KyO, Mmapajuienenumnes, npu3mMa, nupamuna, Gurypa u mo-
BEPXHOCTh BpallleHUs, IUINH]P, KOHYC, ap, cdepa, cedeHus Qurypsl
BpAICHUs, TUIOCKOCTh, Kacaromascs cqepsl, MIUINHApa, KOHYca, TI0-
I1a/]b IOBEPXHOCTH MUPAMUBI, IPU3MBI, KOHYCA, LIMJIMH/PA, IUIOIIAb
cdepspl, 00beM KyOa, IPIMOYTOJIBHOTO MapajuIeIenuIieaa, TMPaMU/IBbL,
IpU3MBI, IWIMHIpPA, KOHYyCa, 11apa; yMEHUEe M300pa)xaTb MHOTOIpaH-
HUKJ U TIOBEPXHOCTH BPAILEHUS, UX CEUYEHHUS OT PYKH, C MOMOIIBIO
YEepPTEKHBIX MHCTPYMEHTOB U 3JIEKTPOHHBIX CPEJCTB; YMEHHUE PacIo-
3HaBaTh CHMMETPHIO B IPOCTPAHCTBE; YMEHHE pAcCIO3HaBaTh Ipa-
BUJIbHBIE MHOTOTPaHHUKHY;

- YMEHHE ONEepHpOBATh MOHATHSIMMU: JBHKEHHE B MPOCTPAHCTBE, I1O-
NOOHBIE (UTYpBl B IPOCTPAHCTBE; UCIOIB30BATH OTHOILIEHHE IJIOIIA-
Jiei MoBepXHOCTEH 1 00EeMOB OJOOHBIX (PUTYp IIPH PELICHUH 3a/ay;

- YMEHHUE BBIYUCIATh T€OMETPUYECKHE BEIMUYUHBI (JUIMHA, Yo, IUIO-
maab, 00beM, IUIOMIAAL MOBEPXHOCTH), UCIIONB3YsS HU3Y4YEeHHBIE (op-
MYJIbl 1 METOJIBI;

- YMEHHE OIEepPUPOBATH MOHATHIAMM: MPSIMOYTOJbHAs CUCTEMa KOOp-
JMHAT, KOOPAMHATHI TOUYKH, BEKTOP, KOOPAUHATHI BEKTOpA, CKAJIIPHOE
IPOM3BEACHUE, YOl MEXAY BEKTOPaMH, CyMMa BEKTOpPOB, IPOU3BeE-
JICHHE BEKTOpa Ha YMCJIO0; HAXOIUTh C MOMOUIbIO N3YYEHHBIX (HOpMyI
KOOPJIMHATHI CEpeIMHBI OTPE3KA, PACCTOSTHUE MEXKIY IBYMs TOUKAMU;

- YMEHME BBIOMpaTh MOAXOIAIIMNA HM3Y4YEHHBIH METOJ AJIS PELICHMS
3aJa4d, pacro3HaBaTh MaTeMaTH4yeckue (AaKThl U MaTeMaTHYeCKue
MOJIENIN B NPUPOJHBIX M OOIECTBEHHBIX ABJICHUSX, B UCKYCCTBE; yMe-
HUE NPUBOJUTH NIPUMEPBI MATEMATUYECKUX OTKPBITUNA POCCUHCKOU U
MHUPOBOW MaTEMaTUYECKON HAyKH




CIOCOOHOCTh 1754 HCIIOJIB30BAHHUS B
[I0O3HABATEJILHOW U COLUAIbHOM IIPAKTUKE
OBnaneHne yHMBEPCAIbHBIMU PETYIATHUBHBIMU
NEUCTBUAMM: a) caMOOpraHu3anus: [Jenarhb
OCO3HAaHHBII BBIOOpP, apryMEHTHPOBATH €ro,
OpaTh OTBETCTBEHHOCTb 33 PELICHUE

OK 02.
Hcnonb3oBars
COBpPEMEHHbIE
CpeAcTBa  TIOUCKA,
aHanmsa u
UHTEPIIPETAIINH
uHpopmaruu u
UH(POPMAaLMOHHbIE
TEXHOJIOTHUHI TUISE
BBITIOJTHEHUS 33724
npodeCcCHOHATbHON
JESITEIIbHOCTH

JInuHOCTHBIE pe3yNbTaThl TOJKHBI OTPAXKaTh B
YaCcTH: LIEHHOCTH HAyYHOT'O IMO3HAHHUS:

- c(OpMUPOBAHHOCTh MHUPOBO33PEHU,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAyKHM U OOLIECTBEHHOM NPaKTHUKH,
OCHOBaHHOTO Ha nyanore KYJBTYD,
CHOCOOCTBYIOLIETO OCO3HAHUIO CBOErO MeCTa B
MIOJIUKYJIbTYPHOM MHPE;

MertanpenmeTHble  pe3yabTaThl JOJKHBI
OTpaxaTh:
OBnaneHue  yHHUBEpPCAJIbHBIMU  y4E€OHBIMU

MO3HABATEIbHBIMH JICHCTBUSMHU:

B) pabota ¢ uHpopmaIuei:

- BIIQJICTh HaBBIKAMU TOJY4YeHUs WH(POpMAIUN
u3 HCTOYHHUKOB Pa3HbIX THIIOB,
CaMOCTOSITETTLHO OCYILIECTBIISITh TIOUCK,
aHaIM3, CHCTEMAaTH3alHI0 M WHTEPIPETALHIO
uHbOpMAIMK  PA3IUYHBIX BHIOB U  (QopM
NPEACTaBICHHUS;

- cOo371aBaTh TEKCTHl B Pa3lUYHBIX (popmaTax c
y4eToM Ha3HadyeHUs MH(OpManuu U IeneBOi
ayJIUTOpUH, BBIOUpAs ONTUMANBHYIO (GOopMy
IPEACTAaBICHNS ¥ BU3yaIH3aLlUH;

- OIICHMBATh JOCTOBEPHOCTb, JIETUTHUMHOCTH
UHpOpMAIMK, €€ COOTBETCTBHE IPABOBBIM H
MOpPaJIbHO-3THYECKUM HOpMaM;

- MICTIONIB30BATh CPEJCTBA MH(POPMATMOHHBIX H
KOMMYHHUKAIIHOHHBIX TEXHOJOTHH B pEIICHUH

- YMEHME ONEepUpOBaTh MOHATHAMHU: (DYHKIUS, HENpepbIBHAS (PyHK-
151, IPOU3BO/IHAS, TEPBOOOPA3Has, ONpEICIEHHBIN HHTErpall; yMEHUE
HaXOJIUTh MPOMU3BOJHBIC 3JIEMEHTApHBIX (DYHKIMH, UCHONb3Yys CIpa-
BOUYHBIE MAaTEpUabl; UCCIEI0BATh B MPOCTEUIINX CIydasx (yHKIUU
Ha MOHOTOHHOCTb, HAXOJUTh HAUOOJBIINE U HAaUMEHbIINE 3HAUYCHUS
¢GyHKUNH; CTPOUTH TpapUKH MHOTOWICHOB C HMCIIOJIB30BAaHHEM arlla-
paTa MaTeMaTH4YECKOro aHalu3a; NMPUMEHATh NPOU3BOAHYIO IIPU pe-
LICHUU 3a7a4 Ha JBUXKCHHUE; pelIaTh IPAKTUKO-OPUEHTUPOBAHHBIC 3a-
Jlaud Ha HauOoJIbLIME U HAaMMEHBIINE 3HAYEHUs, Ha HaXOXKICHHUE IIy-
TH, CKOPOCTH U YCKOPEHUS

- YMEHHUE pelIaTh TEKCTOBBIE 3a7audl Pa3HbIX THIIOB (B TOM YHCIE Ha
IPOIICHTHI, I0JIM M YacTH, HA IBH)KEHUE, PabOTy, CTOUMOCTh TOBApOB
U yCIIyT, HAJIOTH, 33Ja4u U3 00JIacTH yNpaBJIEHUS JTUYHBIMU U CEMEH-
HBIMU (PUHAHCAMH )); COCTABIJIATH BBIPAKEHUS, YpaBHEHUS, HEPABEHCTBA
U UX CHCTEMBI IO YCJIOBMIO 3aJa4d, UCCIIEOBATH MOJIyYEHHOE penle-
HUE U OLIEHUBATh MPABIONOI00HOCTD PE3YJIbTATOB;

- YMEHME ONEepUpPOBaTh MOHATHIAMHU: cpelHee apu(pMETHYECKoe, Me-
nMaHa, HauOoJsiplllee M HaWMEHbIEE 3HAYCHUs, pa3Max, AHUCIIEpCus,
CTaHJApTHOE OTKJIOHEHHE YMCIOBOr0 HabOpa; yMeHHE U3BJIeKaTh, UH-
TEPIPETUPOBaTh HH(POPMALIMIO, MPEACTABICHHYIO B Talnuuax, Ha
auarpaMmmax, rpadukax, oTpakarollyl0 CBOMCTBA peajbHBIX IMpOLECc-
COB W SIBJIGHUI; MPENCTaBIATh MH()OPMAIIMIO C MOMOIIBIO TaOIHIl U
JyarpamMM; HCCIEIOBaThb CTaTUCTHMYECKHE NAHHBIE, B TOM YHUCIE C
IpUMEHEHHEM TpapHUUECKUX METOI0B U SJIEKTPOHHBIX CPEJICTB;

- YMEHME BBIOMpaTh MOAXOIAIIMNA HM3Y4YEHHBIH METOJ AJIS PELICHMS
3aJaud, pacrno3HaBaTh MaTeMaTH4yeckue (aKThl U MaTeMaTHYECKue
MOJIENIN B MPUPOJHBIX M OOILECTBEHHBIX ABJICHUSX, B UCKYCCTBE; yMe-
HUE NIPUBOJUTH NPUMEPBI MATEMATUYECKUX OTKPBITUNA POCCUNCKOU H




KOTHUTHBHBIX, KOMMYHHUKATHUBHBIX u
OpPraHM3aIlMOHHBIX 33Jad C COOJII0JICHHEM
TpeboBaHuU SPrOHOMUKH, TEXHHUKH

0€30IaCHOCTH, TUTHEHBI, pecypcocOepeKeHHs,
NPaBOBBIX W ATHYECKUX  HOPM, HOPM
nH(POPMAIIMOHHOI 0€30MacHOCTH;

- BJIaJICTh HAaBBIKAMH PACIIO3HABAHMS U 3aIUTHI
uHpopManuy, MH(POPMAIIMOHHOMN
0€301aCHOCTH JIMYHOCTH

MHUPOBOW MaTEMaTUYECKON HAyKH

OK 03.
[InanupoBath u
peann30BBIBATh
coOCTBEHHOE
npodeccuoHaIbHOe
U JUYHOCTHOE
pa3BuTHE,
peIPUHUMATENBC
KYIO JIeSITEIIbHOCTh B
npodecCuOHATbHON
cdepe,
HCIIOJIb30BaTh
3HaHUA 110 IIPABOBOU
u (uHaHCOBOM
TPaMOTHOCTHU B
Pa3IUYHbIX
KU3HEHHBIX
CUTYaIUsAX

JIM4HOCTHBIE Pe3yNbTaThl TOJDKHBI OTPAXKATH B
YaCTH: TyXOBHO-HPABCTBEHHOTO BOCIIUTAHUS:
- c(hOpMHUPOBAHHOCTH HPaBCTBEHHOTO
CO3HAaHUSI, STUYECKOTO MTOBEICHHS,

- CIIOCOOHOCTh OLIEHHBATh CHUTYallUI0 U
MPUHUMATD OCO3HAHHBIC peleHHs,
OPUEHTHUPYICh Ha MOPAaIbHO-HPABCTBCHHBIE
HOPMBI ¥ IEHHOCTH,

- OCO3HAaHWE JMYHOTO BKJIaJa B TIOCTPOCHUE
YCTOMYHUBOTO OYAyIIEro;

- OTBETCTBEHHOE OTHOIICHHE K CBOUM
poautensM u (WIM) OPYTrUM 4YICHAM CEMBbH,
CO3/IaHUI0 CEMbU Ha OCHOBE OCO3HAHHOTO
NPUHATUSA [IEHHOCTEH CEMEHHOW JKH3HH B
COOTBETCTBHUH C TPaAULIUIMU HapoaoB Poccuu;
MeramnpeaMeTHble  pe3yibTaThl TOJKHBI
OTpaXkaTh:

ORnazicHHe YHUBEPCATbHBIMHU PETYJISATHUBHBIMU
JNEUCTBUSAMMU:

a) CaMOOpTaHU3aITUSA:

- CaMOCTOSITEIILHO OCYIIECTBIIATh
MO3HABATEIBHYIO  JCSITEIBHOCTh,  BBISBIISTH
npobiemMbl, CTaBUTh M (HOPMYIHPOBATH
coOCTBeHHBIC 3a7aul B  00pa3oBaTeIbHON
JESITENIbHOCTH W JKU3HCHHBIX  CUTYaIUSX;

- BIIQJICHHE METOJIaMHU JI0KAa3aTeNbCTB, alTOPUTMAMU PEIICHUS 3ajad;
yMeHue (popMyIMpoBaTh ONpEACICHHS, aKCHOMBI U TEOPEMBI, IIPHMe-
HSTh UX, TPOBOJUTH JOKA3aTEIbHBIC PACCYKICHUS B XOJE PEIICHUS
3ajay;

- YMEHHE ONepUPOBATh MOHATUSAMU: (PYHKIHS, HETpepbIiBHAS (DYyHK-
Is1, TPOU3BO/IHAS, TIEPBOOOPA3HAsL, ONIPEICIICHHBIN HHTETPall; YMEHHUE
HAXOJHUTh MPOM3BOJHBIC IJIEMEHTAPHBIX (YHKIIHA, UCIOJB3Ys CIIpa-
BOYHBIC MAaTEpHabl; UCCIEI0BATh B MPOCTCUIINX CIydasx (QyHKIIUU
HAa MOHOTOHHOCTbH, HaXOJUTh HAWOOJBIINE W HAUMEHBIINE 3HAYCHUS
(GYHKIUH; CTPOUTHh TPaQUKH MHOTOWICHOB C HMCIIOJIF30BAaHHEM alllla-
paTa MaTeMaTU4YecKOro aHalu3a; MPUMEHSITh MPOU3BOAHYIO MPHU pe-
IICHUY 3a]a4 Ha JIBIKCHHE; PEIIaTh MPAKTHKO-OPHEHTUPOBAHHEIC 3a-
a4y Ha HAUOOJbIINE W HAUMEHBIINE 3HAUCHUS, HA HAXOXKJICHUE Y-
TH, CKOPOCTH U YCKOPEHHSI

- YMEHHE ONEePUPOBATH MOHATUSAMU: pallioHaNbHas (DYHKIUS, TOKa3a-
TenbHas QYHKIMS, CTeTIeHHas (PYHKIUsA, Jorapudmudeckas GyHKITus,
TpUTrOHOMETpHUYEeCKHe (PYHKIMH, oOpaTHble (DYHKIMH;, YMEHUE CTPO-
UTh TpauKy U3y4eHHBIX (QYHKIIMH, UCIIOIH30BaTh TPaPUKH TIPH U3Y-
YEHUU TPOLIECCOB M 3aBUCHMOCTEH, NMPHU PEIICHUH 3a1ad U3 JAPYIHX
y4eOHBIX MPEAMETOB U 331a4 U3 PEabHOW )KU3HU; BBIpAXKaTh HOpMYy-
JaMH 3aBUCUMOCTH MEX]y BEIMIMHAMH,

- YMEHHUE pelIaTh TeKCTOBBIC 3a7aud Pa3HbIX THIIOB (B TOM YHCIE Ha
IPOIICHTHI, JI0JIM M YaCTH, HA JBH)KEHUE, pabOTy, CTOUMOCTh TOBApOB
U YCIIyT, HAJIOTH, 33J]a9i U3 00JacTH yIpaBJICHUS] TUYHBIMUA U CEMEH-
HBIMH (DHTHAHCAMU); COCTABJISITh BBIPAKCHUS, YPABHECHUS, HEPABEHCTBA




CIIOCOOHOCTD
JIPYTUMH

CaMOCTOSITEJIBHO COCTaBJIATh IUJIAaH PEIICHUS
MpoOJIeMbl C YYeTOM HMEIOIIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH M TIPEATIOYTCHUIA;
JTaBaTh OLIEHKY HOBBIM CUTYalIHSIM;
CIOCOOCTBOBATH hopMUPOBaHHIO "
MPOSIBJICHUIO IMIMPOKON JpYyAUIIMU B Pa3HBIX
00/1acTIX 3HAHMH, MOCTOSHHO IOBBIIATL CBOM
00pa3oBaTeNbHBIN U KYJIbTYPHBI YPOBEHB;
0) CaMOKOHTPOJIb:
UCIIOJIb30BaTh MPUEMBI PeICKCUU IJIs OIEHKU
CUTYaIlNH, BEIOOPA BEPHOTO PEIICHHS;
- YMETb OLIEHHUBATh PHUCKU U CBOEBPEMEHHO
MPUHUMATh PELICHUS IO KX CHUKEHUIO;
B) SMOIMOHAILHBIN HHTEJIICKT,
npeArnoararonmi cOpMHUPOBAHHOCTD:
BHYTPEHHEHN MOTHUBAIUH, BKJIKOYAIOLIEH
CTpEMJIEHUE K JOCTH)KEHHUIO WEIU U YCIeXy,
OIITHMHU3M, HHUIIMATUBHOCTb, yMEHUe
JIENCTBOBATh, NCXO M3 CBOMX BO3MOKHOCTEI;
- OMIATHUM, BKJIIOYAIOUIEH  CIIOCOOHOCTH
MOHUMAaTh 3MOLMOHAIBHOE COCTOSIHUE NIPYTHX,
YUYUTHIBATh ero npu OCYIIECTBJICHUU
KOMMYHHUKAIUHU, CIIOCOOHOCTh K COYYBCTBHUIO U
COMEPEKUBAHUIO;
COIMATbHBIX HaBBIKOB,
BBICTPaNBaTh  OTHOIICHHS

JIIOAbMU, 3a00THThCH,

MHTEPEC U pa3pemaTh KOH(IUKTHI

BKJIIOYAarOIInX

C

IIPOSABJIATH

Y UX CHUCTEMBI MO YCJIOBHIO 33/1a4, UCCIEA0BATh MOJYYEHHOE pellle-
HUE U OLIEHUBATh MIPABIONOI00HOCTD PE3YJIbTATOB;

- YMEHHUE ONepupoBaTh MOHATUSAMU: CpeAHee apudMeThdyeckoe, Me-
nMaHa, HauOoJiplllee M HaWMEHbINEE 3HAYCHUs, pa3Max, AHCIIepCus,
CTaH/IapTHOE OTKJIOHEHHE YMCJIOBOro Habopa; yMeHUEe U3BJIeKaTh, UH-
TEPIPETUPOBaTh MH(POPMALIMIO, MPEACTABICHHYIO B Talnuuax, Ha
quarpammax, rpadukax, OTpa)karollylo CBOICTBa pealibHbIX Mpolec-
COB W SIBJIGHUI; MPeNCTaBIATh MH()OPMAIIMIO C MOMOIIBIO TaOIHIl U
JMarpaMM; HCCIENOBaTh CTATUCTUYECKUE [aHHBIC, B TOM YHCIE C
IpUMEHEHHEM TpapHUUECKUX METOI0B U SIEKTPOHHBIX CPEJICTB;

- YMEHHUE ONEpPUPOBATH MOHATHAMHU: CIYYaWHBIA OMBIT M CIYyYaWHOE
COOBITHE, BEPOSTHOCTD CIIy4alfHOTO COOBITHS; YMEHUE BBIYHMCIIATH Be-
POSITHOCTh C HCIOJNB30BAHMEM TpaHUUECKUX METOJO0B; MPUMEHSThH
(GOpMyINBI CIIOKEHUSI U YMHOXEHHsI BEpOSITHOCTEH, KOMOWHATOPHBIE
GbakThl U GOpMyYJIBI IPU PELICHUH 33]1a4; OLIECHUBATh BEPOSTHOCTH pPe-
IBHBIX COOBITUH; 3HAKOMCTBO CO CIIY4aifHBIMU BETMUYMHAMH; YMEHUE
MPUBOJIUTH MPUMEPHI MPOSBICHUS 3aKOHA OOJIBIINX YHCEN B MPUPOI-
HBIX U OOIIECTBEHHBIX SBICHUSX;

- YMEHHE BBIOMpATh MOAXOASAIIMNA HM3YyYEHHBIH METOJ AJSl pelIeHUS
3aJaud, pacro3HaBaTh MaTeMaTH4yeckue (aKThl U MaTeMaTHYECKue
MOJIETH B MPUPOAHBIX U OOIIECTBEHHBIX SIBICHUSX, B HCKYCCTBE; yMe-
HUE NPUBOJUTH MIPUMEPBI MATEMATUYECKUX OTKPBITUNA POCCUHCKOU U
MHUPOBOW MaTEMaTUYECKON HAYKH

OK 04.

O dexTuBHO
B3aUMOJICHCTBOBATE
u paboraTh B
KOJIJICKTUBE u
KOMaH/Ie

JIn4HOCTHBIE pE3yNbTATHI TOJDKHBI OTPAXKaTh B
YacTH:  LEHHOCTM  HAy4HOro  IIO3HAHUS:
OCO3HAaHME LIEHHOCTH HAy4YHOW NEATEIbHOCTH,
TOTOBHOCTb  OCYIIECTBIIATb IPOCKTHYIO U
UCCIIEIOBATEIBCKYIO JESATEIIBHOCTD
WHIUBUAYAIBHO U B IpYIIE

- BJIAJICHHE METOJAaMU JOKa3aTelIbCTB, AITOPUTMAMH PELICHUs 3a/1a4;
yMeHne (HOpMYITHpPOBAThH OMPENEICHHS, aKCUOMBI U TEOPEMBI, PUMe-
HATHh WX, MPOBOJUTH JOKA3aTEIbHbIE PACCYKJECHUS B XOJE pPEIICHUs
3a7ad4;

- YMEHHUE ONepupoBaTh MOHATUSAMU: CpeAHee apudMeThdyeckoe, Me-
IvaHa, HanOoblllee W HAMMEHbIeE 3HAYCHUsS, pa3Max, IUCIEepCHs,
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MertanpenmeTHble  pe3yabTaThl JOJKHBI
OTpaxaTh:
OBnanenue YHHUBEpPCaTbHBIMU

KOMMYHHKATUBHBIMHA I[GI\/'ICTBI/IHMI/II

0) COBMECTHasl IeATEIIbHOCTb:

- NOHUMATb M HCIOJIb30BATH IMPCHUMYIICCTBA

KOMAaH/THOW ¥ WHIUBUyaJIbHOU PaOOTHI;

- IpUHUMATL LCIN COBMECTHOU ACATCIIbHOCTH,

OpPraHHU30BBIBATH U KOOPJIWHUPOBATH JIEHCTBUS

M0 €€ JOCTHXKCHHWIO: COCTaBJIATh  IUIAH

NEWCTBUM, pacClpelensiTh poJd C YYETOM

MHEHHMI YYaCTHUKOB OOCYXIaTh pPE3yibTaThl

COBMECTHOM pabOTHI;

- KOOPJAMHUPOBATb U BBHINOJHATH pPabOTy B

YCIIOBUSIX  pEalbHOTO,  BUPTYAIbHOTO U

KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

- OCYILIECTBJISITh MO3UTHBHOE CTPAaTErMuecKOe

IIOBCACHUC B PA3INIHBIX CUTYyaluix,

MPOSIBJISITE TBOPYECTBO W BOOOpakeHWe, OBITh

WHUIIUATUBHBIM.

OBnaneHue yHUBEPCaIbHBIMU PETYISTUBHBIMU

JICUCTBUSIMMU:

T') IPUHATHE ce0s U APYTUX JIFOJICH:

- IPUHUMAThb MOTHBBEI U apryMEHTBHI IPYTHUX

moaen npu aHanu3e pe3yJbTaToOB

ACATCIIbHOCTH,

- NpuU3HaBaThb CBOE MPaBO M NPaBO JPYTHUX

JIIOZICH Ha OIINOKH;
pa3BUBaTh  CIOCOOHOCTh

C IMMO3UIUHA APpYyroro 4CJ0BCKa

IIOHUMATb  MHP

CTaH/IapTHOE OTKJIOHEHHE YMCIOBOr0 HabOpa; yMeHUEe U3BJIeKaTh, UH-
TEPIPETUPOBAaTh MH(POPMALIMIO, MPEICTABICHHYIO B Ta0nuuax, Ha
nuarpammax, rpadukax, OTpa)xarollylo CBOICTBa pealibHbIX Mpolec-
COB U SIBJIGHUI; MPEICTaBIATh MH()OPMAIIMIO C MOMOIIBIO TaOIHIl U
JarpaMM; HCCIENOBaTh CTATUCTUYECKUE [aHHBIE, B TOM YHCIE C
NpUMEHEHHEM TpapHUUECKUX METOI0B U SIEKTPOHHBIX CPEJICTB;

- YMEHHUE ONEpPUPOBATH MOHATHAMHU: CIYYaWHBIA OMBIT M CIYyYaWHOE
COOBITHE, BEPOSTHOCTD CIIy4alfHOTO COOBITHS; YMEHUE BBIYHMCIIATH Be-
POSITHOCTh C HCIOJNB30BAHMEM TpaHUUecKUX METOJO0B; MPUMEHSTh
(GOpMyINbI CIIOKEHUSI U YMHOXXEHHsI BEpOSITHOCTEH, KOMOWHATOPHBIE
GbakThl U GopMyIIBI IPU PEUICHUH 33]1a4; OLICHUBATh BEPOSATHOCTH pPe-
QIBHBIX COOBITUH; 3HAKOMCTBO CO CIIY4aifHBIMU BETMUYMHAMH; YMEHUE
MPUBOJIUTH MPUMEPHI MPOSBICHUS 3aKOHA OOJIBIINX YHCEN B MPUPOI-
HBIX U OOIIECTBEHHBIX SBICHUSX;

- YMEHHE BBIOMpATh MOAXOASIIMNA HM3YyYEHHBIH METOJ AJSl pelIeHUS
3aJaud, pacro3HaBaTh MaTeMaTH4yeckue (aKThl U MaTeMaTHYECKUe
MOJIETH B MPUPOAHBIX U OOIIECTBEHHBIX SIBICHUSAX, B HCKYCCTBE; yMe-
HUE NPUBOJUTH NIPUMEPBI MATEMATUYECKUX OTKPBITUNA POCCUHCKOU U
MHUPOBOW MaTEMaTUUYECKON HAyKH

OK 05.
Ocy1iecTBIsITh

YCTHYIO
MMACHbMEHHYIO

JInyHOCTHBIE PE3yNbTATHI JOKHBI OTPAXKATh B
YaCcTH: 3CTETUUECKOTO BOCIIUTAHHUS:

- 3CTETUYECKOE OTHOLIEHWE K MHUpPY, BKIOYas
ACTETUKY OBITa, HAYYHOTO M TEXHHYECKOTO

- BJIJICHAE METOJAMU JOKAa3aTelIbCTB, AJITOPUTMAMH PELICHUS 3a1ad4;
yMeHue (popMynupoBaTh ONpeAeIeHHs, aKCHOMBI U TEOPEMBI, IPHUMe-
HATH UX, MPOBOIUTH JOKA3aTEIbHBIE PACCYKIECHHUS B XOIE pELICHUs
3a/1a4;
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KOMMYHUKAITUIO Ha
roCyJapCTBEHHOM
s3pIke  Poccuiickoit
®enepaunn c
y4eTOM
0COOEHHOCTEH
COLIMAJIBLHOTO n
KYJIbTYPHOTO
KOHTEKCTa

TBOPYECTBA, CIIOPTa, TPyJda M OOIIECTBEHHBIX
OTHOIIICHHI;

- CHOCOOHOCTh BOCIPHHUMATH Pa3IUIHBIC
BUJBl MCKYCCTBA, TPAJHUIMU KU TBOPYECTBO
CBOEF0O W JPYrMX HApPOJOB, OLIyIIaTh
SMOLMOHAIIBHOE BO3/IEMCTBUE UCKYCCTBA;

- yOeXJIEHHOCTh B 3HAYMMOCTH ISl TUYHOCTH
u o0mecTBa OTEYECTBEHHOTO W MHUPOBOTO
HCKYCCTBA, STHUYECKUX KYJIbTYPHBIX TPaAULIANA
Y HAPOJHOI'0 TBOPUYECTBA

MertanpeameTHble  pe3yabTaThl JOJKHBI
OTpaxaTh:
OBnanenue YHHUBEpCaIbHBIMU

KOMMYHHKATUBHBIMH JIEHCTBHUSIMHU:

a) oOIeHne: - OCYIIECTBISITh KOMMYHUKAITUU
BO Bcex c(hepax jKU3HU;

- pacmo3HaBaTh HeBepOaTbHBIE CpEACTBa
OOIICHMsI, TMOHUMATh 3HAYCHHUE COIHMAIBHBIX
3HAKOB, pacro3HaBaTh MPEIOCHITKH
KOH(DIUKTHBIX ~ CHUTyalldd W  CMAr4arth
KOH()JIUKTHI,

- Pa3BEpHYTO U JOTMYHO M3JIaraTh CBOIO TOUKY
3pEHHSI C MCIIOJIb30BAHHEM SI3BIKOBBIX CPEJICTB

- YMEHHE pellaTh TEeKCTOBbIE 33/1a4d Pa3HBIX THIOB (B TOM YHCIE Ha
IPOIICHTHI, JI0JIM M YacTH, HA JBH)KEHUE, pabOTy, CTOUMOCTh TOBApOB
U YCIIYT, HaJIOTH, 3a7jaud U3 00JIaCTH YIpaBlieHUs JIMYHBIMU U ceMeil-
HBIMU (PUHAHCAMH ); COCTABIIATH BBIPAKEHUS, YpaBHEHUS, HEPABEHCTBA
U UX CHUCTEMBI M0 YCJIOBHIO 33/1a4, UCCIEA0BATh MOJYYEHHOE pellle-
HUE U OLIEHUBATh MPABIONOI00HOCTD PE3YJIbTATOB;

- YMEHHUE ONEpPUPOBATH MOHATHAMHU: CIYYaWHBIA OMBIT M CIYyYaWHOE
COOBITHE, BEPOSTHOCTD CIIy4alfHOTO COOBITHS; YMEHUE BBIYHMCIIATH Be-
POSITHOCTh C HCIOJNB30BAHMEM TpaHUUecKUX METOJO0B; MPUMEHSTh
(GOpMyINbI CIIOKEHUSI U YMHOXXEHHsI BEpOSITHOCTEH, KOMOWHATOPHBIE
GbakThl U GopMyIIBI IPU PEUICHUH 33]1a4; OLICHUBATh BEPOSATHOCTH pPe-
QIBHBIX COOBITUH; 3HAKOMCTBO CO CIIY4aifHBIMU BETMUYMHAMH; YMEHUE
MPUBOJIUTH MPUMEPHI MPOSBICHUS 3aKOHA OOJIBIINX YHCEN B MPUPOI-
HBIX U OOIIECTBEHHBIX SBICHUSX;

- YMEHHE BBIOMpATh MOAXOASIIMNA HM3YyYEHHBIH METOJ AJSl pelIeHUS
3aJaud, pacro3HaBaTh MaTeMaTH4yeckue (aKThl U MaTeMaTHYECKUe
MOJIETH B MPUPOAHBIX U OOIIECTBEHHBIX SIBICHUSAX, B HCKYCCTBE; yMe-
HUE NPUBOJUTH NIPUMEPBI MATEMATUYECKUX OTKPBITUNA POCCUHCKOU U
MHUPOBOW MaTEMaTUUYECKON HAyKH

OK 06. IlposBisTh
IPaXKIAaHCKO-
NaTPHOTUYECKYIO
HO3UIINIO,
JIEMOHCTPUPOBATH
OCO3HAHHOE
TIOBE/ICHHE
OCHOBE
TPaAUIIUOHHBIX
PpOCCUIMCKHX
JTYXOBHO-

Ha

JInyHOCTHBIE PE3YNBTATHI JOJKHBI OTPAXKATh B
YacTH:

- rpaxIaHCKoro BOCIIMTaHHA: IIPUHATHEC
TPAAUIUOHHBIX HaIllMOHAJIbHBIX,
OGH.IG‘IGJIOBG‘IGCKI/IX TYMAaHUCTHYCCKUX n

JEMOKPATUYECKUX [IEHHOCTEM;

-IaTPUOTUYECKOTO0 BOCIUTAHUS: I[IEHHOCTHOE
OTHOIIIEHUE K TOCYIJAapCTBEHHBIM CHUMBOJIaM,
HCTOPUYECKOMY M MPUPOJHOMY HACIEIUIO,
MaMsATHUKAM, TpaguuusM HapojaoB Poccun,
NoCTIKeHUsIM Poccum B Hayke, MCKYCCTBE,

- BIIQJICHHE METOJIaMHU JI0KA3aTeNbCTB, aITOPUTMAMU PEIICHUS 3a7ad;
yMeHue (HopMyIHpOBaTh OMpPENEICHUs], aKCHOMBI U TEOPEMBI, pUMe-
HATHb WX, MPOBOJUTH JOKAa3aTEIbHbIE PACCYKJECHUSI B XOJE pPELICHUS
3ajady;

- YMEHHE peliarh TEeKCTOBBIC 33/1aud Pa3HBIX TUIOB (B TOM YHCIIE Ha
MPOLEHTHL, A0 U YacTH, Ha ABM)KEHUE, padoTy, CTOMMOCTh TOBApOB
U YCIIYT, HAJIOTH, 3a7a4d U3 00JIACTH YIpaBIIEHUs JIMYHBIMUA U CEMEH-
HBIMU (PIHAHCAMU); COCTABJIATh BhIPAXKEHUS, YPAaBHEHHUS, HEPABEHCTBA
U UX CUCTEMBI MO YCJIOBHIO 33/1aud, UCCIEA0BATh MOJYYEHHOE pellle-
HUE U OLIEHUBATh MPaBIONOA00HOCTb PE3yIbTATOB;

- YMEHHE ONEepUPOBATHh MOHATHUSIMU: CpeAHEee apu(PMETHIECKoe, Me-




12

HPABCTBEHHBIX
LICHHOCTEH, B TOM
YUuClie C  Yy4EeTOM
rapMOHH3aLUU
ME)KHAITMOHAJIbHBIX
U MEXPEITUTHO3HBIX
OTHOIIICHUH,
MPUMEHSATD
CTaH1apThI
AHTUKOPPYILIUOHHO
IO TIOBEACHHUS

CTIOpPTE, TEXHOJIOTHSIX U TPYIIC;
MeramnpeaMeTHble  pe3yibTaThl  JOJDKHBI
orpaxars:  OBnazeHWe  yHUBEPCAIbHBIMH
PEryISTUBHBIMH JICHCTBUAMU:

B) IMOIMOHAIBHBIN MHTEIJICKT,
Npernoiararomuil cOpMUPOBAHHOCTH:
--CaMOCO3HAHUs, BKIIOYAIOIIEr0 CHOCOOHOCTH
MOHMMAaTh CBOE SMOLIMOHAJIBHOE COCTOSHHE,
BU/ICTh HAINpPAaBJICHUS Pa3BUTUS COOCTBEHHOM
SMOIIMOHAIBHON Cdephl, OBITh YBEpEHHBHIM B
ceOe;

- caMOpETyJINPOBaHMUs, BKJIIOYAIOLLETO
CaMOKOHTPOJIb, YMEHHE NPUHUMATH
OTBETCTBEHHOCTb 3@  CBO€  IIOBEJICHUE,
CIOCOOHOCTh aJanTHPOBATHCS K

OMOIIMOHAIBHBIM HM3MEHEHHUSIM U TPOSIBIIATH
THOKOCTB, OBITh OTKPBITHIM HOBOMY;

- BHYTPEHHEH MOTHUBALlUM, BKJIKOYAIOLIEH
CTpEMIICHHE K JIOCTHKCHHUIO IEJW U YCIEXYy,
ONTUMHU3M, WHUIUATHBHOCTb, YMCHHE
JIENCTBOBATh, HCXO M3 CBOMX BO3MOKHOCTEH;
- OMIOATHUM, BKJIIOYAIOUIEH  CIIOCOOHOCTH
MOHUMAaTh SMOIIMOHAJIBHOE COCTOSTHHE JPYTHUX,
VUUTHIBATH €0  TPU  OCYIIECTBICHHUH
KOMMYHHUKAIIH, CIIOCOOHOCTh K COYYBCTBHIO H
COTIEPEKUBAHHIO;

- COIMAIBHBIX  HAaBBIKOB,
CIIOCOOHOCTh ~ BBICTPANUBATh
IPYTUMH  JTIOIABMH, 3a00THUTHCA,
WHTEPEC U pa3peniarh KOHPIUKTHI

BKJIIOYAOMX
OTHOIICHHUA C
IIPOABJIATH

NMaHa, HauOoJiplllee M HAaWMEHbIEe 3HAYECHHUs, pa3Max, AUCIepcus,
CTaHJApTHOE OTKJIOHEHHE YHCIOBOTO HAbOpa; yMeHHE U3BJIeKaTh, UH-
TEpIpPETUPOBaTh MH(POPMALMIO, MPEACTABICHHYI0 B Taliuuax, Ha
auarpammax, rpadukax, OTpakarollyl0 CBOMCTBa peajbHBIX Mpolec-
COB U SIBJICHUI; NMpPEICTaBIATh UH()OPMAILMIO C MOMOILBIO TaOIMIl U
qyarpamM; HCCJIEeI0BaThb CTATUCTHUYECKHE AAHHBIE, B TOM YHUCIE C
IPUMEHEHHEM TpapUUECKUX METO0B U AIEKTPOHHBIX CPEJICTB;

- YMEHHE OIEpUPOBATh NOHATUSAMHU: CIyYaWHBIA OIBIT U CIIy4aliHOE
COOBITHE, BEPOSITHOCTh CIIy4ailHOTO COOBITHS; YMEHHUE BBIYMCIATH Be-
POATHOCTH C HCIOJB30BAHHEM TIpaUUECKHUX METOA0B; MPUMEHSITH
(GOpMyNbI CIIOKEHUSI U YMHOXKEHHsI BEPOSITHOCTEH, KOMOMHATOPHBIE
(axThl 1 HOPMYIBI IPU PEIICHUH 3a]a4; OLEHUBATh BEPOSITHOCTHU pe-
QJIBHBIX COOBITUH; 3HAKOMCTBO CO CIIy4ailHbIMU BEJITMYMHAMM; YMEHHUE
IPUBOIUTH MPUMEPHI NPOSIBIICHUS 3aKOHA OOJIBIIMX YUCEN B MPHPOJI-
HBIX U OOIIECTBEHHBIX SIBICHUSX;

- YMEHHE BBIOMpaTh MOAXOIAIIMNA W3YYEHHBIH METOJ AJISl PELICHHS
3aJjaud, paclo3HaBaTh MaTeMaTH4ecKue (PakTbl M MaTeMaTHYECKHUE
MOJIENIU B MIPUPOJHBIX M OOIIECTBEHHBIX SABJICHUSIX, B UCKYCCTBE; yMe-
HUE TPUBOJUTH MPUMEPHI MATEMaTUYECKUX OTKPBITUNA POCCUMCKON U
MHUPOBOM MaTeMaTU4EeCKOM HAyK1

OK
CopeiicTBOBaTh
COXPAaHECHHIO
OKpY’KaroIEeH

07.

JInuHOCTHBIE pe3yNbTaThl TOJKHBI OTPAXKaTh B
YaCcTH: IKOJIOTUYECKOTO BOCITUTAHUS:

- aKTUBHOE HEMPUATHE ACHCTBUH, TPUHOCAIINX
BpEJl OKPYXAIOUIEN CPELE;

- BJIJICHAE METOJAMU JOKa3aTelIbCTB, AITOPUTMAMH pELICHUS 3a1ad4;
yMeHue (popMynupoBaTh ONpeAeIeHHs, aKCHOMBI U TEOPEMBI, IPHUMe-
HATH UX, MPOBOJUTH JOKA3aTEIbHBIE PACCYKIECHHUS B XOIE pELICHUs
3a/1a4;
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Cpenbl,
pecypcocOepexeHn
10, MPUMEHSITh
3HAHUS 00
U3MEHEHUU
KITUMaTa, TPUHIUIIBI
OEpEIKITUBOTO
MIPOU3BO/ICTBA,

3 dexTrBHO
JIECTBOBATH B
Ype3BhIYANHBIX
CUTYaIUIX

- YMEHHE IMPOTHO3UPOBATH HEOJIATONMPUSTHHIC
IKOJIOTHYECKUE MOCIIEACTBHS
MPEANPUHUMAEMBIX TEUCTBUM, TPEAOTBpAIIATh
UX;

- pacumperue OMbITa  JIEATEILHOCTH
9KOJIOTHYECKOH HAMPaBICHHOCTH;
MeranpeaMeTHbie  Pe3yNbTaThl JTOJKHBI
oTpaxarb:  OBNaJicHHEe  yHHUBEPCATbHBIMHU
y4eOHBIMU TTO3HABATEIPHBIMU JICHCTBUSIMHU:

0) 6a30BbBIC UCCIICIOBATEIIbCKUE ACHCTBUS:

- pa3pabaTbIBaTh IUIaH pENICHUsI MPOOJIEMBI C
Y4eTOM aHaJIn3a UMEIONINXCS MaTepHAIbHBIX U
HEeMaTepHaIbHBIX PECYPCOB;

- OCYIIECTBIISTH IIeJICHATIPABICHHBIA TOUCK
mepeHoca CpeACTB W CIOCOOOB JCHCTBUSA B
npodecCHOHATBEHYIO CPEy;

- yMETh MIePEHOCHUTH 3HAHUS B
MO3HABATENBHYI0 M MPAKTHYECKYI0 O00JacTh
KU3ZHEICSITCIIbHOCTH;

OBnanenue YHHUBEPCATHHBIMU
KOMMYHUKATUBHBIMU JIEHCTBUSMH:

0) COBMECTHasl IeITCIILHOCTD:

- TIpeiIaraTh HOBBIE MPOEKTHI, OIICHUBAThH UJICH
C TO3WIMU  HOBU3HBI, OPUTHHAJIHHOCTH,
MPaKTUYECKON 3HAYUMOCTH;

OBnaneHne yHUBEPCATbHBIMUA PETYISTUBHBIMU
NEUCTBUSIMU:

0) CAMOKOHTPOJIb:

- J1aBaTh OILIGHKY HOBBIM CHUTYaIlMsIM, BHOCHUTh
KOPPEKTHBBl B  JCSATEIHHOCTb, OIICHUBAThH
COOTBETCTBHE PE3yJIbTATOB IEIISIM

- YMEHME ONEpUpOBaTh MOHATUAMHU: (DYHKIUS, HENpepbIBHAS (PyHK-
151, TPOU3BO/IHAS, TEPBOOOPA3HasL, ONpEICIEHHBIN HHTETrpall; yMEHHUE
HaXOJIUTh MPOMU3BOJHBIC 3JIEMEHTApHbIX (DYHKIMH, UCHONb3Yys CIpa-
BOUHBIC MAaTEpUabl; UCCIEI0BATh B MPOCTEUIINX CIydasx (QyHKIUU
Ha MOHOTOHHOCTb, HAXOJUTh HAUOOJbIINE U HAaUMEHBIINE 3HAUYCHUS
¢GyHKUIMH; CTPOUTH TpapUKH MHOTOWICHOB C MCIIOJB30BAaHHEM arlma-
paTa MaTeMaTU4eCKOIro aHajiu3a; NPUMEHATh IMPOM3BOJIHYIO IPH pe-
IICHUH 3a]a4 Ha JIBWKCHUE; pellaTh MPAKTUKO-OPHUEHTUPOBAHHBIC 3a-
Jlaud Ha HauOoJIbLIME W HAaMMEHBIINE 3HAYEHUs, Ha HaXOXICHHUE Iy-
TH, CKOPOCTH U YCKOPEHHSI

- YMEHHE OIIepUPOBATh NMOHATUAMU: pallMOHaNIbHAs QYHKIHA, T0Ka3a-
TesnbHas (PYHKIUS, cTerneHHas QyHKIMs, Jjorapudmudeckas GyHKIus,
TPUTOHOMETpUYECKHe (PyHKIMHU, oOpaTHbIC (YHKIIMHA, YMEHHUE CTPO-
UTh IpadUKu U3yYEHHBIX (YHKIUH, UCTIONB30BaTh rpaduku npu u3y-
YEHUU MPOLIECCOB M 3aBUCHUMOCTEH, NMPHU PEIIEHUM 3a1ad U3 APYIHX
y4eOHBIX MPEAMETOB U 337a4 U3 PeaIbHOM )KU3HHU; BBIpaXKaTh HopMy-
JAMHU 3aBUCUMOCTH MEX]ly BETMUNHAMU;

- YMEHHUE pelIaTh TEeKCTOBBIC 3a7audl Pa3HbIX THIIOB (B TOM YHCIE Ha
IPOLIEHTHI, 0JIM U YaCTH, HA JBUKEHUE, pabOTy, CTOUMOCTh TOBApOB
U YCIIyT, HAJIOTH, 33Ja4i U3 00JacTH yNpaBJIEHUS! TUYHBIMUA U CEeMEH-
HbIMU (PMHAHCAMM); COCTABIIATh BBIPA)KEHUS, ypaBHEHUS, HEPABEHCTBA
U MX CHCTEMBI IO YCJIOBHIO 3a/1a4M, MUCCIIEIOBATh MOJyYeHHOE pellie-
HUE U OLIEHUBATh IIPABONOL00HOCTb PE3YJIbTATOB;

- YMEHHE BBIOMpaTh MOAXOIAIIMNA W3YYEHHBIH METOJ AJISl PELICHHS
3aJjaud, paclo3HaBaTh MaTeMaTH4ecKue (PakTbl M MaTeMaTHYECKHUE
MOJIENIN B MIPUPOJHBIX M OOIIECTBEHHBIX SBICHUSIX, B UCKYCCTBE; yMe-
HUE TPUBOJUTH MPUMEPHI MATEMaTUYECKUX OTKPBITUNA POCCUMCKOW U
MHUPOBOM MaTeMaTU4E€CKOM HAyK1
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2. CTPYKTYPA 1 COJEPKAHUE OBINIEOBPA3OBATEJIBHOI'O YYEBHOI'O

MNPEJIMETA
2.1. O0bemM y4eOHOro npeaMera M BUJIbl y4eOHOH padoThl

Buj yueOHoi padoThl

0O0BeM B yacax

O0BbeM 00pa3oBaTebHOI NPOrpaMMbl Y4eOHOI0 peAMeTa 336
B T.4.

OCHOBHOE€ co/iepKaHue 241
BT. ..

TEOpPETUYECKOE 00yUeHnE 192
IIPAKTUYECKUE 3aHATUS 47
IIpodeccnonabHO-OPHEHTHPOBAHHOE COEePKAHME (COMEPKAHUE 71
MPHUKJIATHOT0 MOTYJIA)

BT. ..

TEOPETUIECKOe 00ydeHUe 19
IPAKTUYECKHE 3aHSITHSI 52
KoncyabTanuu 18
IIpome:xkyTouHas arrecranus B popme nu(ppepeHIHPOBAHHOIO 2
3auéra

IIpome:kyTo4yHast arTecTanus B GopMe JK3aMeHa 6
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2.2. TemaTnyeckuii IVIaH U CO/iep:KaHNe y4eOHOI0 MpeaMeTa

HaumeHoBaHue Conepxanue yueOHOro Marepuajia (0CHOBHOE U PodecCHOHAIBHO- OBLeM 12COB dopmupyemMbie
pa3aesioB U TeM OpPHEHTHPOBAHHOE) KOMIIeTeHIUH
1 2 3 4
OCHOBHOE COJIepKaHne
Pa3nen 1. [loBTOpeHHe Kypca MaTeMaTHKH OCHOBHOM IIKOJIbI 20 OK 01
Tema 1.1. Ilean Coneprxanue yueOHOro MaTepuasa OK 02
W 321241 MaTeMaTHKH | bazoBbie 3HAHUS M YMEHUsI [0 MaTEMAaTHKe B MPOGECCHOHATIBHON U B MOBCEIHEBHOM 5 OK 03
MPHU OCBOCHUU NEeATEILHOCTH OK 04
CHenHaIbHOCTH KomOuHupoBaHHOE 3aHSTHE OK 05
Tema 1.2. Uncaa Coneprxanue yueOHOro MaTepuaa OK 06
U BbIYMCJICHUS. JleficTBUS HAJl TIOJIOKUTEBHBIMU M OTPULIATEIbHBIMU YHCIaMH, OOBIKHOBEHHBIMU U OK 07
Beipakenus JNECATUYHBIMH  IpoOsimu.  [leficTBUsT co cTemeHsMU, (OPMYJIBI  COKPAIIEHHOTO 2
U NIpeoOpPa3oBaHUsl | YMHOXKCHHS
KomOunnpoBanHoe 3aHsTHE
Tema 1.3. 'eomerpus |IIpodeccuoHaIbHO-OPHEHTHPOBAHHOE CO/IEPKAHME
HA MJIOCKOCTH IIpakTHyeckue 3aHATHA 5
[Tpaktuyeckoe 3anstue Ne 1. Bugsl mimockux ¢uryp m ux miomanb. [IpakTuko-
OpPUEHTUPOBAHHBIE 33]]a4M B KypCce F€OMETPHUH Ha IIJIOCKOCTH
Tema 1.4. Coneprxanue yueOHOro MaTepuaa
IIpouenTHbIC [Tponopuuu. IIpocThie MpOLEHTHI, pa3Hble CIOCOObI WX BblUUCIEHUS. ClIoXHBIE 5
BbIYMCJICHUS MIPOLIEHTHI
KomOunnpoBanHoOe 3aHsTHE
IIpakTuyeckue 3aHATHS 9
[IpakTuueckoe 3anstue Ne 2. 3agayn Ha MPOMOPIIUU U MPOLEHTHI
Tema 1.5. YpaBuenns |Copepikanue yueOHOTO MaTepuana
1 HepaBeHCTBA IIpakTHyeckue 3aHATHA 5
[Ipaktuyeckoe 3ansitue Ne 3. JluHeiHble, KBaJpaTHble, APOOHO-THHEHHBIC
YpaBHEHHUSI U HEPABEHCTBA
Tema 1.6. Cuctembr |Copaepxxanue yueOHOTO MaTepuaa 6
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ypaBHeHHH
U HEPaBEHCTB

CriocoObl pemeHust CUCTeM JTUHEHHbIX ypaBHeHUH. [lonsarus: marpuna 2x2 u 3x3,
onpeaenutenb Marpuibl. Meton I'aycca. Cucrembl HEIUMHEHHBIX ypaBHEHUH.
CucrteMbl HEpaBEHCTB

KomOunnpoBanHoe 3aHsTHE

Tema 1.7. BxoaHoii
KOHTPO.JIb

Coneprxanue yueOHOTO MaTepraa

Beruucnenuss m mpeoOpa3zoBaHus. YpaBHEHHST M HEpaBeHCTBA. | eomMeTpusi Ha

TUTIOCKOCTH 2
[TpoBepounas pabota
Pa3nen 2. KomiekcHble yucaa 8 OK 01
Tema 2.1. Copep:xanne yaeOHOTO MaTepuana OK 02
KommuiekcHbie ynciaa |[lonstue xommiekcHoro uucia. ComnpspkeHHbIE KOMIUIEKCHBIE YHCIA, MOIYIb U OK 04
apryMEHT  KOMIUIEKCHOrO uucia. dopMa 3amicd  KOMIUIEKCHOTO — 4YHMCiIa 4 OK 07
(reomeTpuyeckas, TPUTOHOMETpPHYECKas, anreOpamdeckas). ApudmMmeTndecKue
JEWCTBUS C KOMIUIEKCHBIMU YHCIIaAMHU
KomOunnpoBanHoOe 3aHsTHE
Tema 2.2. Copep:xanue yueOHOro MaTepuana
Ipumenenne BeinonHeHnue pacyeToB ¢ MOMOIIbIO KOMIUIEKCHBIX YHCEI 2
KOMILIEKCHBIX Ynces | KoMOMHMPOBAHHOE 3aHSATHE
IIpodeccrnoHaNIbHO-0PHEHTHPOBAHHOE COACPKAHNE
IIpakTHyeckune 3aHATHSA 2
[IpakTuueckoe 3anstue Ne 4. [Iprumepsl HCTIOJIB30BAHUS KOMITJIEKCHBIX YHCEI
Pasznea 3. [IpsiMble U JIOCKOCTH B IPOCTPAHCTBE 16 OK 01
Tema 3.1. OcnoBuble |CoaepxaHue yueOHOro MaTepuana OK 03
MOHATHS Ilpenmer crepeomerpun. OCHOBHBIE TIOHATHS (TOYKa, MpsMas, IUIOCKOCTb, OK 04
CTepeoMeTpPHH. npoctpancTBo).  OCHOBHBIE ~ aKCHOMBI ~ CTEpeOMeTpHH.  llepeceKkarommumecs, 5 OK 07
Pacnoso:kenue napajjielibHple M CKpeuuBamomuecss — npsMele.  [Ipu3sHak ©  cBOICTBO
NPSIMBIX H CKpeuIMBaomuxcs npsaMbeix. OCHOBHBIE TPOCTPAHCTBEHHBIC (DUTYPHI
IVIOCKOCTel KomOunupoBanHoe 3aHsTHE
Tema 3.2. Coneprxanue yueOHOro MaTepuaa
Hapauteabnocres  |[lapannensHble npsamas u  miockocTs. Ompenenenue. [lpusnak. CsoilictBa (c 2

NPAMBIX, IPAMOH

nokasarenbcTBoM). [lapamnensabie mockoctu. Onpenenenue. [Ipusnak. CBoricTsa (¢
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H IJIOCKOCTH,

J0Ka3zatenbCcTBOM). Terpasap u ero snemeHThl. [lapamienenumnen U €ero 3JI€MEHTHI.

IVIOCKOCTel CaolicTBa MPOTUBOMOJOKHBIX I'PaHel U quaroHaien napamuienenunena. [loctpoenue
ceuenuni. Pemnrenue 3agau
KomOunnpoBanHoe 3aHsTHE
Tema 3.3. Copep:xanue yueOHOro MaTepuana
Iepnengukyasapuoct |[lepnenaukynspusie mnpsmble. [lapamienbHble mpsiMble, MEPHEHANKYISPHBIE K
b IPAMBIX, NPAMOH | IocKkocTU. [TpU3HaK nmepreHuKyIIpHOCTH IPSIMON U IIIOCKOCTH. Jl0Ka3aTeabCTBO. 9
H IIOCKOCTH, Ilepnengukynssp u HakinoHHas. [leprnenmukymnsapHele 1wiockoct. IIpusnax
IIOCKOCTEH IIEPIEHIUKYISIPHOCTH IIJIOCKOCTEN. J[oka3aTenbeTBO. PaccTossHMs B IPOCTpaHCTBE
KoMOuHMpOBaHHOE 3aHSTHE
Tema 3.4. Teopema |Cozaep:kanue yueOHOTO MaTepuasia
0 Tpex TeopeMa o Tpex nepneHaukyisapax. JJoka3aTenbcTBo 1
nepneHauKyasipax | KoMOMHUPOBAHHOE 3aHSATHE
IIpodeccrnoHaNbHO-OPHEHTHPOBAHHOE COAEPKAHMNE
Yron Mexay npsMoi ¥ II0CKOCThIO. YTOJI MEXIY INTIOCKOCTSIMU 1
KomOunnpoBaHHOE 3aHsTHE
Tema 3.5. IIpo¢eccnoHaILHO-OPHEHTHUPOBAHHOE COAEPKAHUE
ITapaneabHble, IIpakTHyeckune 3aHATHSA
nepneHAUKyJIsipHbIe |[IpakTudeckoe 3ansatue Ne 5. Axcuomsl crepeomerpuu. [lapannenbHOCTh NPAMBIX, 4
NpsAMbIE U TJIOCKOCTH | [IPSIMOM U INIOCKOCTH, MJIOCKOCTEMN
B IIPOCTPAHCTBE [IpakTrueckoe 3anstue Ne 6. [leprieHAMKYISAPHOCTD NMPSIMBIX, MPAMON U TUIOCKOCTH,
IIJIOCKOCTEN
Tema 3.6. Pemmenne |IIpodeccnoHaIbHO-OPHUEHTHUPOBAHHOE COleP:KAHUE
3apa4. llpsambie Pemenne crepeoMeTpuyecKMX 3ajad HAa B3aMMHOE pACIOJIOKEHHE MPSAMBIX U 9
U IUVIOCKOCTH B IIJIOCKOCTEMN B IPOCTPAHCTBE
NPOCTPAHCTBE KomOunupoBanHoe 3aHsTHE
Copep:xanne yaeOHOT0 MaTepuana
Pacrniono)xeHne npsMbIX U MJIOCKOCTEN B IPOCTpaHCcTBE. CKPELUBAIOLIUECS TIPSIMBIE. 9
IlepnieHUKYISAPHOCTD U MAPAJLIEIBHOCTD IPSIMBIX U IJIOCKOCTEN. Pemenne 3anau
[TpoBepounas pabota
Pa3znen 4. KoopanHaTsl M BEKTOPbI 14 OK 02
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Tema 4.1. /lexapToBBI
KOOPAUHATHI
B NMPOCTPaHCTBeE.
Paccrosinne mexay
JABYMSI TOUKAMH.
Koopaunarsi
cepeauHbI OTPe3Ka

Copep:xanne yaeOHOT0 MaTepuana

JekapToBel KOOpAMHATBHI B TpocTpaHcTBe. [Ipocreiimne 3agauym B KOOpAMHATaX.
Paccrosinre Mex a1y AByMs TOUKaMH, KOOPJMHATHI CEpEANHBI OTPE3Ka

KomOunnpoBanHoOe 3aHsTHE

Tema 4.2. BekTopbl
B POCTPAHCTBE. YT0J
Me:KI1y BeKTOpaMH.

Coneprxanue yueOHOTO MaTepraa

Bexkrtopsl B mpoctpancTBe. ClI0)KEHHE W BBIUUTAHUE BEKTOPOB. Y MHOKEHUE BEKTOpa
Ha uyucio. KommianapHele BekTOpbl. CKalsipHOE MNPOU3BENEHUE BEKTOPOB.

CxkansipHoe PasnoxeHne BekTopa Mo TpeM HEKOMILIaHApHBIM BeKTopaMm. KoopauHaThl BEKTOpA,
Npou3Be/ieHne CKaJSIpHOE TPOM3BEICHHNE BEKTOPOB B KOOPJIWHATAX, YTOJ MEXIY BEKTOPAMHU, YTOJ
BEKTOPOB MEXIy MPSIMON U TUIOCKOCTBIO, YTOJ MEXIY IJIOCKOCTSAMHU. YpaBHEHHE IJIOCKOCTH.
I'eomeTpuueckuil cMbIC ONpeneauTens 2x2
KoMOuHMpOBaHHOE 3aHSTHE
IIpodeccnoHaNbHO-0PUEHTHPOBAHHOE COEPIKAHUE
Pemenne reoMmeTprueckux 3aad BEKTOPHBIM METOJIOM
KomOunnpoBanHoOe 3aHsTHE
Tema 4.3. IIpodeccuonabHO-OpHEHTHPOBAHHOE CO/IePKAHHE
IIpakTnkoopuenTu- |[pakTHyeckue 3aHSITHS

POBaHHbIE 321a4YH
Ha KOOPAUHATHOM
IVIOCKOCTH

IIpakTnueckoe 3ansTue Ne 7. KoopauHaTHasi IUI0CKOCTh. Bbruncnenue paccrossHuit
Ha TUI0CKOCTH. KonuecTBEHHbIE pacyeThl

[Ipaktuueckoe 3anstue Ne 8. KoopaunarHas miockocTs. Beruuciaenue miomanei Ha
mockocT. KonnuecTBeHHbIE pacueThbl

Tema 4.4. Pemienne
3apa4. Koopaunarel
U BEKTOPbI

Copep:xanne yaeOHOTO MaTepuana

JlekapTOBBI KOOpPJIMHATHI B MPOCTpPaHCTBE. BekTopsl B mpoctpaHcTBe. CliokKeHUE U
BbIUMTAHUE BEKTOPOB. YMHOXKEHHE BeKTOpa Ha 4ucio. KoMIuiaHapHble BEKTODBHI.
CkanspHoe  mpou3BeleHHE  BEKTOpoB. Pa3znoxkenwe BekTopa 1O  TpeM
HEKOMIUTaHapHbIM BekTopam. [Ipocreifmne 3agaun B koopauHatax. KoopauHaThbl
BEKTOpPA, PACCTOSHUE MEXKIY TOUYKaMH, KOOPAMHATHI CEepeIUHbl OTpE3Ka, CKaIsIpHOE
MIPOM3BE/ICHNE BEKTOPOB B KOOPAHMHATAX, Yrojl MEXIY BEKTOpaMH, YOl MEXIY

OK 03
OK 04
OK 07
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IIPSIMOM U TUIOCKOCTBIO, YTOJI MEXAY IJIOCKOCTIMU

KomOunnpoBanHoOe 3aHsTHE

Pa3znen 5. MHOTOrpaHHMKM M TeJjia BpalleHust 38
Tema 5.1. Bepmmnbl, |Coaepsxkanue yueOHOTO MaTepuala
pedpa, rpanu [Tonsitue mMHOTOTpaHHMKAa. ET0o s1meMeHTHI: BepuiuMHBI, pedpa, rpaHu. JluaroHans. 5
MHOI'OrpaHHHKA Ceuenue. Boimykiible 1 HEBBIITYKJIbIE MHOIOI'PaHHUKH
KoMOuHMpOBaHHOE 3aHsTHE
Tema 5.2. Ilpusma, |IIpodeccuoHaTbHO-OPMEHTHPOBAHHOE cojep:KaHHe (COoep:KaHue MPUKJIATHOIO
ee COCTABJISIIOIINE, | MOXYJIsI)
ceyenus. IIpsamasa  |[lonarue npusmel. Ee ocHOBanust u G60okoBble TpaHu. Bricota mpusmsl. [lpsmas u 2
H IIPaBUJIbHAA HakJIOHHas npusma. [IpaBuiibHas npusma. Ee ceuenuns
NPH3MBI KomOunnpoBaHnHoe 3aHsTHE
Tema 5.3. Copep:xanue yueOHOro MaTepuana
Hapannenenunen, |[lapasmenenunesn, CBOWCTBAa MNPsAMOYroJibHOrO mapaenenunena, kyo. CedeHue 5
Kky0. Cedyenme ky0a, |KkyOa, mapajuiesenureaa
napajijejaenunena | KoMOMHHUpOBaHHOE 3aHSTHE
Tema 5.4. [Iupamupga, |IIpodeccnoHa/IbLHO-OPHEHTHPOBAHHOE CO/AepPKaHUe (CoAepKaHUe NMPHUKJIATHOIO
ee COCTABJSIIOIINEe, | MOLYJIsI)
ceyenne. Ilpasuiabnas | [Tupamuna u ee snementsl. Ceuenue nupamubl. [IpaBuibHas nupaMua. Y ceuyeHHast 2
nupamMuaa. nupamMua
Yceuennast nupamuaa | KoMOMHHPOBaHHOE 3aHSTHE
Tema 5.5. BokoBasi u | Conepxanue yueOHOro MaTepuana
NOJIHAs MOBePXHOCTH |[Inomaas OOKOBO M MOTHON MOBEPXHOCTU MPU3MBI, TUPAMUIbI 2
Npu3Mbl, MUpaMuIbl | KoMOMHUPOBAHHOE 3aHATHE
Tema 5.6. Cummertpus | Conep:xanue yueOHOro MaTepuasia
B KyOe, CumMmeTpusi OTHOCHTEIBHO TOYKM, MNpsAMOH, Miockoctu. Cummerpus B KyoOe, 9
napajJjejenuinene, |napauielenumnese, Ipu3Me, NMpaMuie
npusme, nupamuae | KomOWHUPOBaHHOE 3aHATHE
Tema 5.7. [lpumepsi | I[IpodeccuoHaTbHO-OPHEHTHPOBAHHOE co/lepKaHue (CoAep:KaHHe MPHUKJIATHOIO
CHMMeTPHii MOJLYJIs1) 4

B npogeccuu

IIpakTuyeckue 3aHATHS

OK 01
OK 02
OK 03
OK 04
OK 05
OK 06
OK 07
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[Tpaktuyeckoe 3ansaTue Ne 9. CuMMeTpus B IpUpoOJIE, ApXUTEKTYpE, ObITY

[IpakTrueckoe 3anstue Ne 10. CuMmeTpusi B TEXHUKE

Tema 5.8.
IIpaBuiabHbIE
MHOTOTPAHHUKH,
HX CBOMCTBA

Coneprxanue yueOHOTO MaTepraa

IpakTuyeckue 3aHATHS

[Ipaktnueckoe 3anarue Ne 11. IlonsaTrwe npaBuiIbHOrO MHOTrOrpaHHuka. CBOHCTBa
MpaBUJILHBIX MHOTOTPAHHUKOB

Tema 5.9. Huaunap,
€ro CoCTaBJsIOIINE.
CeuyeHue HUWJIHHAPA

Copep:xanne yaeOHOT0 MaTepuana

[unmuuap u ero sneMentsl. Ceuenne mUIMHApa (MapajielbHOe OCHOBAHHUIO M OCH).
PassepTka nuimHIpa

KoMOuHMpoBaHHOE 3aHsTHE

Tema 5.10. Konyc,
€ro cocTapJsionme.
CeyeHune KoHyca.

IIpodeccnoHanbHO-OPHEHTHPOBAHHOE COJAepkaHNe (COolep:KaHue MPUKJIIATHOTO
MO/1YJIfA)

Konyc u ero snementsl. Ceuenne KoHyca (mapajijieibHOe OCHOBAaHUIO U MPOXO/sIiiee
Yyepes BepIINHY), KOHHYeckue ceueHus. PazsepTka KkoHyca

KomOunnpoBanHoOe 3aHsTHE

Tema 5.11.
YceyeHHBIH KOHYC.
CeuyeHue yce4eHHOT O
KOHYca

Copep:xanne yaeOHOTO MaTepuana

VYceuennslit konyc. Ero oOpasyromiast u Beicota. CeueHue yCeueHHOTO KOHyca

KoMOuHMpoBaHHOE 3aHsTHE

Tema 5.12. llap
U cepa, UX ceYeHus

Copep:xanne yaeOHOT0 MaTepuana

lap u cdepa. BzaumHoe pacronoxxenue chepsl u miockoctd. CeueHue Imapa,
chepsl

KomOunnpoBanHoe 3aHsTHE

IIpodeccnoHanbHO-OPHEHTHPOBAHHOE COJAepkaHNe (COMepP:KaHUue MPUKJIIATHOTO
MO/1YJIfA)

Vcnonp30BaHue NOHATUHN IIap U cepa B IPAKTUKOOPHUEHTUPOBAHHBIX 3a/1a4ax

KoMOuHMpOBaHHOE 3aHsTHE

Tema 5.13. IlousiTue
00 o0beMe Tea.
OTHoIeHHE 00HEMOB
MOJ00HBIX TeJ

Copep:xanne yaeOHOT0 MaTepuana

[Tonatue 06 obOwveme Tema. OO0beM Ky0a M HPSIMOYTOJBHOTO IapajuleenuIeaa.
O6beM mpu3Mbl 1 nuHHApa. OTHOIIEHHE 00BEMOB MOJOOHBIX Tell. I 'eoMeTpudeckuit
CMBICII OTIpeJIeNuTeNs 3-T0 mopsiiKa
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KoMOuHMpoBaHHOE 3aHsTHE

Tema 5.14. O0beMbI

Coneprxanue yueOHOTO MaTepraa

U IJIOIAAU O06bembl upaMuIbl 1 KOHYca. O0beMm mapa. [lnomaam noBepxHOCTEH TE 1
nopepxHocred TeJ | KoMOMHHpOBaHHOE 3aHATHE
IIpodeccnoHaNbHO-OPHEHTHPOBAHHOE COAEPKAHME
Vcnonp30BaHue MOHATHN THUpaMHIa M KOHYC B PAaKTUKOOPHEHTUPOBAHHBIX 3a7ayax 1
KoMOuHMpoBaHHOE 3aHsTHE
Tema 5.15. Coneprxanue yueOHOro MaTepuasa
KomOunanuu IIpakTHyeckne 3aHATHA 2
MHOTOrPpaHHUKOB  |[IpakTtudeckoe 3ausTue Ne 12. KoMOuHauM reOMeTpUIECKUX TEI
U TeJI BpalleHust
Tema 5.16. Copep:xanue yueOHOro MaTepuana
I'eomerpuueckne | I[IpakTuyeckue 3aHITHS 5
KOMOMHAIUU [Tpaxtrueckoe 3anstre Ne 13. Mcnonp3oBanrne KOMOMHAIIMN MHOTOTPAHHUKOB U TEJl
HA NPaKTHKe BpallleHUs B TPAKTUKOOPUEHTHPOBAHHBIX 33/1a4axX
Tema 5.17. Pemenune |Conepkanue yueOHOTO MaTepuana
3aaa4. OOBeMBI U MJI0MIAIN TOBEPXHOCTH MHOTOTPAHHUKOB U TEJI BPAIICHUS 5
Mmuororpannuku | [IpoBepouHas pabota
U Tejia BpalleHus
Pa3nes 6. MHoxkecTBA. DjIeMeHTHI TeOpuH rpagos 10 OK 01
Tema 6.1. MuoxkecTBa | Conepxanne yaeOHOT0 MaTepuana OK 04
[Monsrue muoxkecTBa. [ToamMHEOXkecTBO. Onepaiyu ¢ MHOKECTBAME 2 OK 06
KoMOMHHPOBAHHOE 3aHATHE OK 07
Tema 6.2. Onepaunu |IIpodeccnoHaILHO-OPHUEHTHPOBAHHOE COlePKaAHUE
€ MHOKeCTBAMH IIpakTnyeckune 3aHATHSA 5
IIpakTnueckoe 3anarue Ne 14. Onepannu ¢ MHOXecCTBaMH. PeleHne npukiaaHbIx
3aja4
Tema 6.3. I'padppt | Cozmeprxkanue yueOHOTO MaTepuana
IIpakTHYeckue 3aHATHSA 4

[Tpaktrueckoe 3anstue Ne 15. [Tonstue rpada. Csa3HbIN rpad, 1epeBo, MUK rpad
Ha IJIOCKOCTH
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[Tpaktuyeckoe 3anstue Ne 16. [Ipumenenue rpagos. Permenue npukimagHpIx 3a1a4d

Tema 6.4. Pemienune
3ajga4. MHo:KecTBa,

Coneprxanue yueOHOTO MaTepraa

Onepanuu ¢ MHOXKecTBaMU. ONMCaHUe PEATTbHBIX CUTYalUI C TOMOIIBIO MHOKECTB.

2
I'padb1 n ux [TIpumenenue rpadoB K pemICHUIO 3a/1a4
NpuMeHeHHne [IpoBepounas pabora
Pa3nes 7. DineMeHThI KOMOMHATOPUKH, CTATUCTHKH U TEOPUH BEPOSITHOCTEH 20 OK 01
Tema 7.1. OcnoBuble |CoaepxaHre yaeOHOTO MaTepuana OK 02
NOHSATHS IlepecTaHOBKH, pa3MeIeHNsI, COYETAHUS 2 OK 03
KOMOMHATOPUKH | KOMOMHHpPOBaHHOE 3aHSATHE OK 04
Tema 7.2. Co6brTie, |Cozepikanue yueGHOro MaTepuasa OK 05
BEPOSATHOCTD CoBMecCTHBIC M1 HECOBMECTHBIE COOBITHA. TeopeMbl O BEPOSITHOCTH CYyMMBI COOBITHH. OK 07
coObiTus. Cil05keHHe | YCIIOBHAs BEPOATHOCTh. 3aBUCHMBIE M HE3aBUCHUMBIC COOBITHS. Teopembl O 2
U YMHOKEHHE BEPOSTHOCTH MPOU3BEIACHUS COOBITUI
BepOSITHOCTEI Komb6unmnpoBanHoe 3aHstue
Tema 7.3. IIpogeccnoHaILHO-OPHEHTHPOBAHHOE COAEPKAHHE
BepositHOoCTH IIpakTHyeckue 3aHATHA
B nnpodeccuoHaNbHbIX |[IpakTrueckoe 3ansTre Ne 17. OTHOcuTeNnbHAs 4YacToTa COOBITHS, CBOMCTBO €€ 2
3aaadax ycroiunBocTU. CTaTUCTHYECKOE ONperesieHne BepoATHOCTH. OlieHKa BEPOSITHOCTU
COOBITUSA
Tema 7.4. Imckpernasn | Conepkanue yueOHOTO MaTepuaa
cJy4yaiiHas BeJIMYUMHA, | Bunbl ciydaitHeix BenmuuuH. OnpeneneHne TUCKPETHOW CIIydailHOW BETMYMHBI.
3aKO0H 3aKkoH pacnpeneneHus JTUCKPETHOM Ciy4alHON BEJINYMHBI. 2
ee pacnpenesieHust | Ee uncioBble XxapakTepucTUKU
KomOunnpoBanHoe 3aHsTHE
IIpakTuyeckue 3aHATHS
IIpaktnueckoe 3aHatne Ne 18. 3akoH pacrpenenceHus AUCKPETHOW CiydailHOMN 2
BeIMYMHBI. Ee uncIoBble XapaKTepUCTUKHU
Tema 7.5. 3amaun | Comepkanue yueOHOTo MaTepuana
Maremaru4eckoil |Bapuanuonneiii psa. Ilomuron dacror u  rucrorpamma. Cratuctudeckue 9
CTATHCTHKH XapaKTePUCTHKH psijia HAaOII01aeMbIX JaHHBIX

KomOunnpoBaHnHoe 3aHsTHE
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IIpakTHYeckue 3aHATHSA

[Ipaktnueckoe 3anarue Ne 19, CraTtucTudeckue  XapaKTEPUCTUKU  psijaa 2
HaOJII0AaEMBIX TaHHBIX
Tema 7.6. IIpodeccuonabHO-OpHEHTHPOBAHHOE CO/IePKAHUE
Cocrapaenue Tadun | [IpakTuyeckue 3aHATHS
U MarpamMm [Tpaktuyeckoe 3anartue Ne 20. IlepBuunass oOpaOOTKa CTaTUCTHYECKHX JAHHBIX. 4
Ha NPaKTHKe I'paduueckoe ux nmpeacraBieHue
[Tpaktuyeckoe 3ausTre Ne 21. HaxoxxaeHune cpeqHIX XapaKTepUCTUK, HAOII0AaeMbIX
TaHHBIX
Tema 7.7. Pemienne |Copepikanue yueOHOT0O MaTepuania
3a4a4. DJIeMeHTbl | JneMeHThl KoMmOuHaTtopuku. CoObiTHEe, BEpOATHOCTh COOBITHA. CloXeHue u
KOMOMHATOPHKH, |YMHOXXCHHE BEPOSTHOCTEH 2
CTAaTHCTHKH U TeopuH |[IpoBepounas pabora
BepPOSAATHOCTEM
KoncyabTanuu 12
IIpomeskyTounas arrectauus — 1u¢depeHIIMPOBAHHDBIN 3a4eT 2
Hroro 1 cemecTp 140
Pa3nea 8. OcHoBbl TpuronoMerpun. Tpuronomerpudeckue GyHKIuU 40 OK 01
Tema 8.1. Copep:xanne yaeOHOT0 MaTepuana OK 02
Tpuronomerpuyeckue |Paquannas mepa yria. [I0BOpOT TOYKHM BOKPYr Hayana koopauHat. OmpejelicHue OK 03
pynkunu CHUHYCa, KOCHHYCa, TaHT€HCa U KOTAaHI'€HCAa. 3HAKU CHUHYCA, KOCHUHYCA, TaHI€HCa U 5 OK 04
NPOHU3BOJIBLHOIO YIJIa, | KOTAHTE€HCA 110 YETBEPTSAM. 3aBUCUMOCTh MEKIY CUHYCOM, KOCUHYCOM, TAHT€HCOM U OK 05
yucaa. Paguannasg | KOTaHr€HCOM OJTHOTO U TOTO K€ yriia OK 06
u rpagycHasi Mepa | KoMOMHHMpPOBaHHOE 3aHATHE OK 07
yria IIpakTuyeckue 3aHATHS 9
[IpakTrueckoe 3anstue Ne 22. I'pagycHast Mepa yria
Tema 8.2. OcHoBHble |CozepkaHue yueOHOTO MaTepuana
TPUTOHOMeTpUYecKHue | TpuroHoMeTpuiecKkue TOKIECTBA. Cunye, KOCHHYC, TaHTEHC 4
TOAKAEeCTBA. DOPMYJIBI | 1 KOTAHTE€HC YIJIOB 0 U - 0. DOpMYyJIbl IPUBEACHUS
NnpuBeAeHUs KomOunupoBaHHoe 3aHsTHE
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Tema 8.3. Cunyc,
KOCHHYC, TAHT€HC
CYMMBI U Pa3HOCTH
JABYX yrJjoB. Cunyc
U KOCHHYC JIBOWHOI0
yria. ®opmy.Jibl
MOJIOBUHHOIO yIJa

Copep:xanne yaeOHOT0 MaTepuana

Cymma u pa3HocTh cuHycoB. CyMMa U pa3HOCTh KOCHMHYCOB. CHHYC
1 KOCHHYC JBOMHOTO yriia. @opMyIbl MOJOBUHHOTO yria. [IpeoGpa3zoBanusi CyMMBbI
TPUTOHOMETPUUECKHUX byHKIUI
B TpOM3BEICHHE M TMPOU3BEJACHUS B CymMMy. BbIpakeHue TpPUTOHOMETPHUUYECKUX
(GyHKIMA Yepe3 TaHreHC MOJOBHHHOTO apryMmeHTa. [IpeoOpa3zoBaHmsi MpOCTEUIINX
TPUTOHOMETPUYECKHUX BBIPAKEHUI

KomOunnpoBanHoOe 3aHsTHE

Tema 8.4. ®ynkuuu,
HX CBOJiCTBA.
Cnoco0bI 3a1aHus

Copep:xanne yaeOHOT0 MaTepuana

OOnacte ompesieneHUuss U MHOXKECTBO 3Ha4eHUH (yHKIMA. YETHOCTH, HEUETHOCTH,
nepruoOANIHOCTh PyHKIMA. CriocoObI 3a1aHus QYHKITUI

byHxumit KoMOuHMpOBaHHOE 3aHsTHE
Tema 8.5. Copep:xanue yueOHOro MaTepuana
Tpuronomerpuyeckne | O61acTh ONMpeAeICHUss U MHOXKECTBO 3HAYCHHH TPUTOHOMETPUYECKUX (PYHKITUH.

bynxkumnm, nx
CBOMCTBA M rpaduKn

YETHOCTh, HEYETHOCTD, IEPUOIUYHOCTh TPUTOHOMETPUYECKUX (PyHKIMi. CBOHCTBA
v rpaduku QyHKIUN y = €OS X, y = sin X, y = tg X, y = ctg X.

KomOunnpoBanHoOe 3aHsTHE

Tema 8.6. Copep:xanue yueOHOro MaTepuana
IIpeoGpaszoBanne | I[lpakTHYecKkue 3aHATHS
rpaguxkos [Mpaktuueckoe  3amsitue Ne 23,  Ckarue ¥ pacTsbkeHHe — rpaduKoB
TPUTOHOMETPUYECKHX | TpUuroHoMeTpuueckux (yHkiuil. IIpeobpasoBanue rpaukoB TPUTOHOMETPUUIECKUX
pyHKumi byHKIMl
Tema 8.7. Onucanne |IIpodeccuoHaTbHO-OPHMEHTHPOBAHHOE co/iep:KaHHe (COoJep:KaHue MPUKJIATHOIO
NPOU3BOJCTBEHHBIX |MOYJIs1)
NpoLeccoB IIpakTnyeckune 3aHATHSA

€ NOMOLIbI0
rpagpukoB PpyHKUMA

[Ipaktnueckoe 3anstne Neo 24. Vcnosnb3oBaHUWE CBOMCTB TPUTOHOMETPUUYECKUX
dbyHKIMHA B TpodeccHOHaIbHBIX 3a/1auax

[Ipaktnueckoe 3amsitue Ne 25,  Vcmonmb3oBaHue  CBOMCTB — (PYyHKIMHA B

npoecCHOHANBHBIX 3a7a9ax

Tema 8.8. O0paTHbIe
TPUTOHOMETPUYECKHUE

Copep:xanne yaeOHOT0 MaTepuana

OO6patHble TpuroHoMmerpudeckre GyHKIuu. Mx cBoiCTBa U TpapuKu
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pyHKuMHU KomOunupoBanHoe 3aHsTHE
Tema 8.9. Copep:xanue yueOHOro MaTepuana
Tpuronomerpuyeckue | YpaBHeHHE cOS X = a. YpaBHEHHUE sin X = a. YpaBHEHHE tg X = a, ctg X = a. Pemenue
YPaBHEHHA TPUTOHOMETPUUECKHX yYpaBHEHHUI OCHOBHBIX THUIIOB: npocreifime
U HepaBEeHCTBA TPUTOHOMETPUYECKHE ypPaBHEHHUS, CBOJALIMECS K KBaJpaTHBIM, pelIacMble 8
pa3ioKeHUEM Ha MHOXKUTENU, OAHOpoaHble. IIpocTeiflmine TpUroHOMETpHUYECKHE
HEpaBEeHCTBA
KoMOuHMpOBaHHOE 3aHsTHE
Tema 8.10. Cucremnl | Comepxanre yaeOHOTO MaTepHana
TPUTOHOMETPUYECKHUX | CUCTEMBI IPOCTEUIINX TPUTOHOMETPUUECKUX YpaBHEHUI 2
ypaBHeHUii KoMOuHMpOBaHHOE 3aHsTHE
Tema 8.11. Pemenne |Copep:kanue yueOGHOTo MaTepuana
3aga4. OCHOBBI [TpeoOpazoBanue TPUTOHOMETPUUECKUX BBIpOKCHHM. Pemenne
TPUITOHOMETPUH. | TPUTOHOMETPUUYECKUX YPaBHEHUN U HEPABEHCTB, B TOM YHCIIE 2
Tpuronomerpuyeckue | c UCIIOJIb30BaHUEM CBOMCTB (PYHKITUI
pynkuun [TpoBepounas padora
Pa3nen 9. Crenenn n kopuu. CreneHHas QyHKIust 18 OK 01
Tema 9.1. Crenennas | Conepxanue yaeOHOTO MaTepuaia OK 02
¢bynkuus, ee cBoiicTBa | [ToHsTHE KOPHSA N-OM CTENEHU U3 JEHCTBHUTENLHOrO 4ncia. OyHKuuu y = VX, ux 4 OK 03
cBoiicTBa M rpaduku. CBOWCTBA KOPHS N-OM CTENEHN OK 04
KomOunupoBaHHoe 3aHsTHE OK 05
Tema 9.2. CogepskaHue yueGHOro MaTepuana OK 07
IIpeodpasoBanne |[IpakTH4yeckue 3aHIITHS
BbIpa:KeHU I [Tpaktrueckoe 3anstue Ne 26. [IpeobpazoBanne HPpaMOHATBLHBIX BBIPAKCHUN 2
¢ KOPHSAMMU N-0i
CTerneHu
Tema 9.3. CoiictBa |IIpodeccHoHaATBLHO-OPHEHTUPOBAHHOE COJePKaHUe (CoAepKaHMe MPHUKJIIATHOIO
CTEIeHH ¢ MO/1YJIfA)
PauMOHAIBLHBIM [ToHsATHE CTEneHu ¢ JTI0OBIM pallMOHANBHBIM MOKa3zaTeseM. CTeneHHble PYHKINHU, UX 4
U 1efiCTBUTEJBLHBIM |CBOWCTBA U rpaduKu
NMOKa3aTeJAMHI KoMOuHMpoBaHHOE 3aHsTHE
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Tema 9.4. Peienue

Copep:xanne yaeOHOT0 MaTepuana

HPPANMOHANBHBIX | PaBHOCHIBHOCTh UPpAIIMOHATIBHBIX YPAaBHEHUHN U HEPaBEHCTB. METOAbl UX PELIeHUsI. 4
YPABHEHHUI U Pemenue nppanuoHanbHbIX YpaBHEHUH U HEPABEHCTB
HEPaBEeHCTB Komb6unmnpoBanHoe 3aHstue
IIpakTuyeckue 3aHATHS 9
IIpakTnueckoe 3anatue Ne 27. PernieHne nppaluoHaIbHBIX YpaBHEHUI U HEPABEHCTB
Tema 9.5. Crenenn | Conepkanue yueOHOTO MaTepuaia
u xopHHU. Crenennas |OnpeneneHue creneHHo ¢(yHkiuu. Vcmonb3oBaHue €€ CBOWCTB NIpU PELICHUU 9
byukuus YPABHEHUN U HEPABEHCTB
[TpoBepounas pabota
Pasznea 10. [loka3zareabHast pyHKIMS 18 OK 01
Tema 10.1. Copep:xanue yueOHOro MaTepuana OK 02
IMoka3arenbHas CrermeHb ¢ MPOM3BOJBHBIM  JEWCTBUTENLHBIM  TIOKasaTeiaeM. OmnpenencHue OK 03
({yHKIHsI, ee CBOICTBA | [TOKa3aTeIbHON (YHKIMHM, €€ CBOMCTBA W TpaduK. 3HAKOMCTBO C MPHMEHEHHEM 6 OK 04
MOKa3aTelbHON (DYHKIUH. PelleHne MoKa3aTelbHBIX ypaBHEHHMH (YHKIMOHAIBHO- OK 05
rpapHYECKUM METOIOM OK 07
KoMOuHMpOBaHHOE 3aHsTHE
Tema 10.2. Pemienne |Copep:kanne yaeOHOTO MaTepuana
NMoKa3aTeJbHbIX IIpakTunyeckue 3aHATHSA
YpPaBHEeHMH [IpakTtnueckoe 3anstue Neo 28. PemieHue mnokaszaTelnbHBIX YpPaBHEHUM METOJOM
U HEpPaBeHCTB ypaBHHMBaHHUS MOKa3aTenei 6
[IpakTtnueckoe 3anstue Ne 29. Pemienue mnokaszaTelnbHBIX YpPaBHEHUM METOJOM
BBEJICHUSI HOBOM MTEPEMEHHO
[Ipaktnueckoe 3ansitue Ne  30. PemeHwe  mOKa3aTelbHBIX  ypaBHEHUM
(G YyHKIMOHATBEHO-TPAQUUECKUM METOJIOM
IIpodeccnoHaNIbHO-0PHEHTHPOBAHHOE COACPKAHUE
IIpakTHyeckune 3aHATHSA 2
IIpakTnueckoe 3anarue Ne 31. Perenue nokasarenbHbIX HEPAaBEHCTB
Tema 10.3. Cucremnl | Comepxanre yaeOHOTO MaTeprana
NMoKa3aTeJbHbIX IIpakTnyeckune 3aHATHSA 2
YPaBHEeHHU [IpakTuueckoe 3ansatue Ne 32. Pemenue cuctem noka3arebHbIX YPaBHEHUH
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Tema 10.4. Pernenue

Copep:xanne yaeOHOT0 MaTepuana

3aaadY. Pemienne mnoka3arenbHBIX YpaBHEHHH METOAOM YpaBHUBAHUSA IOKa3aTele u 5
IHokazaTenbHas METOJ0OM BBEAECHUS HOBOM NEpeMEeHHON. PellieHne mokasaTenbHbIX HEPABEHCTB
bynkuus [TpoBepounas padora
Pasznea 11. Jlorapudmebl. Jlorapudpmmuyeckass GpyHkuus 26 OK 01
Tema 11.1. Jlorapugm | Conepxkanue yueOHOT0 MaTepuana OK 02
yncaa. Jlecaruunblii |Jlorapudm grcna. JlecATHUHBIN ¥ HATYPATbHBIM JIOrapU(MBI, YUCIIO € 4 OK 03
U HATYPAJbHBIH KoMOuHMpOBaHHOE 3aHsTHE OK 04
Jorapugmsl, YUCJI0 e OK 05
Tema 11.2. CBoiicTBa | Conep:xanne yaeOHOT0O MaTepuana OK 07
Jorapugmos. CoiictBa norapudmosn. Onepanus orapuGMupoBaHus 6
Onepanus Komb6unnpoBanHoe 3aHstue
JorapupmupoBanus
Tema 11.3. Copep:xanue yueOHOro MaTepuana
Jlorapumuueckas |Jlorapupmuueckas GyHKIIUS U €€ CBOHCTBA 2
(ynkuus, ee cBoiicTBa | KoMOMHUPOBAaHHOE 3aHITHE
Tema 11.4. Pemnenne |Copep:kanue yueOGHOTo MaTepuana
Jorapupmmudeckux |[lonstue norapupmuueckoro ypaBHeHus. Ormepanus NOTEHIUpPOBaHUA. 1pu
ypaBHeHHii OCHOBHBIX METOJIa pEUICHUs JOrapu(MHUUECKUX YpaBHEHHUI: (yHKIHOHAIHHO- 4
1 HEPaBEHCTB rpaduuecKuif, MeTOJ| TMOTEHIUPOBAHMSA, METOJ BBEIEHUS HOBOW IEPEMEHHOM.
Jlorapugmuueckue HepaBeHCTBA
KoMOuHMpOBaHHOE 3aHsTHE
IIpakTHYeckue 3aHATHSA
[Ipaktnueckoe 3anstue Ne 33. Pemenwe mnorapudMuUecKkux ypaBHEHUH U 2
HEPaBEHCTB
Tema 11.5. Cucremsnl | Coaepxanue yueOHOTo MaTepuana
Jorapupmuuyeckux |AJTOPUTM PEIICHUS CUCTEMbl ypaBHEHWUH. PaBHOCHMIBHOCTH JOTrapuMHUUYECKHX 5
YpPaBHeHMit YpaBHEHUI U HEPABEHCTB
KoMOuHMpoBaHHOE 3aHsTHE
Tema 11.6. IIpodeccnonanbHO-OpHEHTHPOBAHHOE COJep:KaHMe (coaep:KaHMe NMPUKJIATHOTO 4

Jlorapugmsi

MO/LYJIs1)
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B IpUPOJE U TEXHHUKE

IIpakTHYeckue 3aHATHSA

[Tpaktrueckoe 3anstue Ne 34, [Ipumenenue norapudma

[Ipaktrueckoe 3anstue Ne 35. Jlorapudmuueckas crnupaidb B mpupoge. Ee
MaTeMaTHYECKUE CBOICTBA

Tema 11.7. Pemienue
3aaa4. Jlorapugmel.

Coneprxanue yueOHOTO MaTeprala

Jlorapudpmuueckas pyHkuus. Pemenne npocredmmx gsorapupMHUUEcKuX ypaBHEHUN

Jlorapupmuueckas |IIposepounas pabora ?
byukuus
Paznen 12. IlpousBoaHasi pyHKIMH, ee IPUMEHEHHE 36 OK 01
Tema 12.1. [lonsatue |Conepxkanue yueOHOTO MaTepuaia OK 02
MPOU3BOIHON. OrnpejiesieHre YUCIOBO MOCIIEN0BATENLHOCTH M CIIOCO0BI ee 3a1anus. CBoiicTBa OK 03
®opMy.JIbI H MPABHJIA | YKCIIOBBIX TTOCIEA0BaTEIbHOCTEN. OmpeieNieHue mpejiesa mociea0BaTeIbHOCTH. OK 04
audpepenunpoBanus | Berauciienue npenenos mocienosatensHoctei. [Ipenen GpyHkum Ha 6ECKOHEYHOCTH. 5 OK 05
IMpenen pyukuu B Touke. [Ipupamenne aprymenTa. [Ipupaienne QyHKIuH. OK 06
3ajauu, NPUBOASAININE K HOHATUIO MPOU3BOAHOM. OnpeneneHue npou3BoIHOI. OK 07
AJITOPUTM OTBICKaHHSI TPOU3BOTHOM
KomOunnpoBanHoOe 3aHsTHE
Tema 12.2. Copep:xanue yueOHOro MaTepuana
IIpousBoanbIe ®opmynsl quddepenumposanus. [Ipasuna nuddepeHupoBaHms
CYMMBI, pasHoCTH | KoMOMHUpOBaHHOE 3aHSTHE 4
Npou3BeIeHNsl,
YacTHOTO
Tema 12.3. Coneprxanue yueOHOro MaTepuaa
IIpousBoanbie Onpenenenue cnoxxHoi ¢pyHkuuu. [IponsBogHast TPUTOHOMETPUUYECKUX (QYHKINH. 9
TPUTOHOMeTpHYecKHUX | [Ipon3BoaHas ClOXXKHOW QyHKINN
(yHKIMii. KoMOMHMPOBAHHOE 3aHATHE
IlpousBoanast IpaKkTHYeCKHe 3aHATHS 5
CJI0KHOM QYHKUMH | [IpakTuueckoe 3aHsaTHe Ne 36. HaxoxkaeHne IPOU3BOIHBIX
Tema 12.4. Ilonsaitue |Conepxkanue yueOHOro MaTepuaia
o HenpepbiBHOCTH | [loHsTHE HenpepbIBHOW (yHKIMU. CBOCTBA HENIPEepbIBHOW QyHKIMH. CBSA3b MEXKIY 2

¢pynxuun. Meron

HENPEPHIBHOCTHIO M TP PEepeHIIMPYEMOCTIO (YHKIIMU B TOUKE. ANTOPUTM PELICHHUS
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HHTEPBAJIOB HEPaBEHCTB METOJIOM MHTEPBAJIOB
KomOunnpoBanHoOe 3aHsTHE
Tema 12.5. Copep:xanue yueOHOro MaTepuana
I'eomerpuueckuii | ['eomerpuyeckuii CMBICT MPOU3BOTHON (DYHKIIMH — YTIOBOM KO3(PHUIIUESHT
U GU3MYECKUH CMBICJ | KacaTeabHOHN K rpaduKy GYHKIIUM B TOUKE. Y paBHEHUE KacaTeIbHOU K rpaduKy
NPOU3BOIHOM GyHKIIUU. AITOPUTM COCTaBJIEHUS YpaBHEHUS KacaTelbHON K rpaduky ¢yHKIUN
y=f(x)
KoMOuHMpOBaHHOE 3aHsTHE
Tema 12.6. IIpodeccnonanbHO-OpHEHTHPOBAHHOE CO/IePKAHNE
®usnyecknii cmbica |[IpakTnyeckue 3aHATHS
NMPOU3BOAHOMN [Ipaktrueckoe 3anstre Ne 37. @uznueckuili (MEXaHUYECKU) CMBICT MMPOU3BOIHON —
B IPodeCCHOHANBHBIX | MTHOBEHHAsI CKOPOCTh B MOMEHT BpeMeHH t: v =S’ (t)
3ajavax
Tema 12.7. Copep:xanue yueOHOro MaTepuana
MoHOTOHHOCTB Bospactanne u yObiBaHue (YHKUIHH, COOTBETCTBHE BO3pACTaHUS W yObIBaHUS
¢pynxknun. Toukn |byHKIMM 3HAKYy Tpou3BOAHOW. [loHsITHE TIPOM3BOAHOW BBHICHIETO TOPSIIKA,
JKCTpemMyMa COOTBETCTBHE 3HAaKa BTOPOM MPOM3BOIHOM BBIMTYKJIOCTH (BOTHYTOCTH) (DYHKITMU Ha
oTpe3ke. 3aJayd Ha MakCUMyM U MHUHUMYM. [loHSATHME acHMMMOTOTHI, CIOCOOBI HX
onpejaeneHusl. AJNTOPUTM HCCleoBaHUs (DYHKUMU M TOCTPOEHHS ee rpaduka c
MTOMOIIIbIO TPOU3BOAHOM. [IpoOHO-TMHEHAS (PYHKITHS
KoMOuHMpOBaHHOE 3aHsTHE
Tema 12.8. Coneprxanue yueOHOro MaTepuasa
HccnenoBanue HccnenoBanue GyHKIIMM HA MOHOTOHHOCTb U MIOCTPOEHUE rPpahuKoB
byHkumit KomOunupoBanHoe 3aHsTHE
U NIOCTPOEeHH e
rpagpuxos
Tema 12.9. Copep:xanue yueOHOro MaTepuana
Haubouabee HaxoxneHne HamOOJBIIETO W HAWMEHBIIETO 3HAYCHWH (QYHKIHMH, MOCTpOEHUE

U HAHMeHbllIee
3HaAYeHus] QYHKIUU

l"pa(l)I/IKOB MHOTI'OYJICHOB C UCIIOJIb30BAHUEM aIlliapata MaTeMaTH4YCCKOI'0 aHajin3a

KomOunnpoBanHoOe 3aHsTHE

Tema 12.10.

Coneprxanue yueOHOTO MaTepraa
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Haxo:xaeHnue [IpakTu4yeckue 3aHATHSA
ONTUMAJILHOI'O [Tpaktrueckoe 3anstue Ne 38. Hanmensiee u HauOobIee 3HaueHue QyHKITUN
pe3yJjbTarTa IIpodeccrnoHabHO-OPHEHTHPOBAHHOE COAEPKAHME
¢ NOMOIIbI0 IIpakTHyeckue 3aHATHA
NpPOU3BOAHON [Ipaktnueckoe 3anstue Ne 39. HMcnmonb3oBaHHE MPOU3BOJHONM B MPAKTUYECKHUX 4
B MIPAKTHY€CKHUX 3aga4dax
3ajga4vax IIpakTueckoe 3ansaTue Ne 40. HaxoxaeHne oNTUMaIbHOTO Pe3yibTaTa ¢ IIOMOIIbIO
IIPOU3BOJIHOM B MPAKTUYECKUX 3aa4ax
Tema 12.11. Pemenne | Conep:xanue yueOHOrO MaTepuasia
3aaayd. [Iponssoanas | @opmynsl u npaBuna quddepenipoanus. VMcciaenoBanue QyHKIUNA C MOMOILIBIO 9
¢pyHkuumn, ee npou3BoaHON. Hanbombiiee 1 HanMeHblIee 3HaYeHUST PYHKLIUU
NpUMeHeHHe [IpoBepounas padbora
Pasznea 13. IlepBooOpa3nasi pyHKUMHU, ee IPUMEHEHHE 18 OK 01
Tema 13.1. Copep:xanue yueOHOro MaTepuana OK 02
IlepBooGpa3Hass  |3ajmaya O BOCCTAHOBJICHMM 3aKOHA JBMIKEHHUS IO M3BECTHOM CKOpocTH. IToHsTHE OK 03
¢ynkuun. [lpaBuia |uaterpupoBanus. O3HAKOMJICHHE C TOHATHEM HHTErpaja W MEpBOOOpasHOM s OK 04
HAXOKIEeHUS Gyukiuu y=f(x). Pemenue 3amad Ha CBsI3b MEPBOOOPA3HOW U €€ MPOU3BOIHOM, 2 OK 05
NMepBOOOPA3HBIX  |BBIYKCICHHE [EPBOOOpa3HOil s naHHOM QyHkuuu. Tabmuma ¢Gopmyn s OK 06
HAaX0ICHHsI IEPBOOOPa3HbIX. M3yueHne mpaBuiia BEIYUCICHHUS TEPBOOOPA3HOIL OK 07
KoMOuHMpOBaHHOE 3aHSTHE
Tema 13.2. [Lnomans | Conepxkanue yueOHOTO MaTepuaia
KPHBOJIMHeHON  |3ajnauyu, MPUBOAAIIME K MOHITHIO OIPEAEICHHOIO0 HHTErpaisa — O BBIYMCICHUU
Tpanenuu. @opmyaa |Iom@aan KPUBOJWHEHHOW  Tpamenud, O TepeMelmeHnr Touku. [loHsaTue 4
Herorona — JleiiOHnua | onpenenéHHoro uHaTerpaia. ['eomerpuueckuii 1 GU3NIECKUNA CMBICIT OTIPEICTICHHOTO
nnterpana. @opmyna Hetorona— Jleitoauia
KomOunnpoBanHoOe 3aHsTHE
Tema 13.3. Coneprxanue yueOHOro MaTepuasa
Heonpeneaennpiii | [IoHATHS HEONPEAEIEHHOIO HHTErPala U ONPEAEIEHHOr0 HHTErpaia 5
U onpeleaeHHbId | KOMOMHUPOBAaHHOE 3aHATHE
HHTerpaJjbl
Tema 13.4. [lonsaaitue |Conepkanue yueOHOTO MaTepuaia 2




31

00 ompeneeHHOM
HHTerpaje Kak

I'eomeTpryeCKHii CMBICI ONPEAEICHHOIO UHTETpaIa

KomOunnpoBanHoOe 3aHsTHE

IIomaau IIpodeccnonaIbHO-OPHEHTHPOBAHHOE COCPKAHHE
KPHBOJIMHEHOH | [IpakTHYecKHe 3aHATHS 2
Tpaneuuu [Tpaktrueckoe 3anstue Ne 41. Haumensiiee u HauOoJbiee 3HaueHue QyHKITUN
Tema 13.5. IIpo¢eccnoHaILHO-OPHEHTHUPOBAHHOE COAEPKAHUE
Onpenenennblil IIpakTHYeckue 3aHATHSA
HHTErpaJj B :Ku3HU | [Ipaxtuueckoe 3anarue Ne 42. 'eomeTpudecKuii CMBICI OIPEAEIEHHOTO UHTETpala. 4
®opmyna HeroToHa - JleitbHuna
[IpakTrueckoe 3anstue Ne 43. Pemenue 3aga4 Ha TpUMEHEHUE UHTErpajia st
BBIYHCIICHUS (PU3NYECKUX BETMYMH U TUIOIIAaei
Tema 13.6. Pemnenne |Copep:kanue yueOGHOro MaTepuana
3aga4. [TepBooOpasnas ¢pynkuuu. [IpaBuna HaxoxaeHus: nepBooOpa3HbiX. Ee mpumenenune
IlepBooOpa3nas [IpoBepounas pabora 2
byHkuum,
ee IpUMeHeHHne
Pa3nen 14. YpaBHeHHs 1 HEpaBeHCTBA 28 OK 01
Tema 14.1. Copep:xanne yaeOHOTO MaTepuana OK 02
PaBHOCHIBHOCTL | PaBHOCHIBHOCTH ypaBHEHMH M HepaBeHCTB. OmpezeneHus. OCHOBHBIE TEOPEMBI OK 03
YPaBHeHMH PaBHOCHJIBHBIX TIEpeX0/1ax B ypaBHEHUAX U HepaBeHcTBaX. OOIINE METOABI PELICHHUs OK 04
1 HepaBeHCTB. O0IIHe | ypaBHEHHI: MEPEXOA OT paBEHCTBA (YHKIMH K pPAaBEHCTBY apryMEHTOB JUIs 2 OK 05
METOIbI pellIeHNs | MOHOTOHHBIX (DYHKI[HIA, METO Pa3I0KEHHs Ha MHOKUTEIIH, METO]] BBEICHHUS HOBOM OK 06
MEePEeMEHHOH, PYHKIIMOHATBHO-TPadhUIECKII METON OK 07
KomOunnpoBanHoOe 3aHsTHE
IIpakTuyeckue 3aHATHS
[Ipaktnueckoe 3ansitue Ne 44, PemieHne  ypaBHEHUM UM HEPABEHCTB 2
(GyHKIIMOHATBHBIMUA METOJIaMU
Tema 14.2. Coneprxanue yueOHOro MaTepuaa
I'padguuecknii merox | OOmme METObI pEIICHHs] HEPABEHCTB: MEPEX0] OT CPaBHEHUS 3HAUCHUH (YHKIUH K 2

pelIeHns YpaBHEeHUI,
HEepPaBeHCTB

CPaBHEHMIO 3HAUYEHUI apryMEHTOB JUIsi MOHOTOHHBIX ()YHKLIHH, METOJ WHTEPBAJIOB,
¢bynkunoHanbHO-Tpaduueckuii meron. I'paduueckuii MeTon pemeHust ypaBHEHUH U




32

HEPaBEHCTB

KomOunnpoBanHoOe 3aHsTHE

IIpakTuyeckue 3aHATHS

[Tpaktrueckoe 3anstue No 45. PemeHue ypaBHEHHWH W HEPAaBEHCTB TpadHuuecKUM
METOJIOM

Tema 14.3. Coneprxanue yueOHOro MaTepuaa
YpaBueHnus Omnpenenenne wmoxnyns. Packpeitue wmonyns mno onpegeneHuto. [lpocreiinue
H HepaBeHCTBA YPAaBHEHUs U HEPABEHCTBA ¢ MoAayJieM. [IpuMeHeHne paBHOCWIBHBIX IEPEXOIOB B
¢ MOAyJIeM OIIPEJIEIICHHBIX TUIIAX YPAaBHEHUU U HEPABEHCTB C MOJYJIEM
KoMOuHMpOBaHHOE 3aHsTHE
IIpakTHYeckue 3aHATHSA
[IpakTrueckoe 3anstue Ne 46. Perienue ypaBHEHUN U HEPABEHCTB C MOYJIEM
Tema 14.4. Copep:xanue yueOHOro MaTepuana
YpaBHeHus 3HaKOMCTBO ¢ napameTpoM. [Ipocreiiime ypaBHEHHS 1 HEPABEHCTBA C MApaMETPOM

U HEpaBeHCTBA
¢ mapamMeTpaMu

KoMOuHMpoBaHHOE 3aHsTHE

Tema 14.5.
CocTaBJieHUe
U pelieHue

npogeccuoHAIbHBIX
3aJa4 ¢ IOMOIIbI0

YPaBHEeHHUI

IIpodeccrnoHaNIbHO-0PHEHTHPOBAHHOE COACPKAHNE

IIpakTHYeckue 3aHATHSA

[Tpaktuueckoe 3anstue No 47. PemieHue TEKCTOBBIX 3aad MpodecCHOHAIBHOTO
coAep)KaHUs

[Tpaktuueckoe 3anstue No 48. PemieHue TEKCTOBBIX 3aad MpodecCHOHATBHOTO
coJiepKaHus

[Tpaktrueckoe 3ansitue Ne 49. PemieHne TEKCTOBBIX 3aaad MPO(EecCHOHATBHOTO
coJiep>KaHus

Tema 14.6. Pemienne
3a1a4. YpaBHEHUs

U HEpaBeHCTBA

Coneprxanue yueOHOTO MaTeprasa

OOmme MeTOoNbl pelieHUs YpaBHEHUW. YpaBHEHUS W HEPABEHCTBA C MOJIYJIEM H C
rnapameTpamu

IIpakTHYeckue 3aHATHSA

IIpaktnueckoe 3anstue Ne 50. VpaBHEeHUS M HEpaBEHCTBA C MOJIYyJEM H C
rapameTpamu

KoncyabTanuun
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IIpomeskyTouHas aTTecTallUs — IK3aMeH 6
HTroro 2 cemecTp 196
Bcero: 336




3. YCJIOBUA PEAJIM3ALIMU OBIMEOBPA3OBATEJIBHOI'O YYEBHOI'O
INPEJIMETA

3.1. Jas peaauzanmum padoyeil mnporpaMmbl Y4yeOHOro mpeaMeTa MPeIyCMOTPEHO
ciaeayouiee yuedOHoe moMeleHue:
- KaOuner «Matematuka

Kabuner coorBercTByeT TpeOoBanusiM CaHUTAPHO-IMHIEMUOIIOTUYECKUX — TIPABHII
U HOPMAaTHBOB, OCHAIIEH THUIOBBIM OOOpPYIOBaHHWEM, B TOM 4YHUCIE CHEIHATU3UPOBAHHON
yueOHOIl MeOenbio U CpeAcTBaMu OOydeHUs, HEOOXOIUMBIMU ISl BBITIOJIHEHUSI TPeOOBAaHUH K
YPOBHIO MOJATOTOBKH 00YYarOIIUXCSI.

B kabunere npeaycMoTpeHo cieyromiee 000py10BaHuE:

— M10Ca/I0YHbIE MECTA MO KOJUYECTBY 00yUaIOLIUXCS;

— paboyee MecTO MpernoJaBaTens;

— JIOCKa;

— KOMIUIEKT y4eOHO-HArJISTHBIX TOCOOUIA;

— KOMILJIEKT 3JIEKTPOHHBIX BUJIEOMATEPHAIIOB;

— 3Q/IaHUS JUTSI IPAKTUIECKUX U TIPOBEPOYHBIX paboT;

— Mpo)eCCUOHATBHO OPUEHTHPOBAHHBIC 33 JaHUS;

— MaTepHalbl SK3aMeHa.

B kabunere npeaycMOTPEHBI CIEAYIONINE TEXHUYECKUE CPEACTBA O0yUCHHUS:

— KOMILJIEKT YepTeXHOro 00OpYJIOBaHMS M MPUCHOCOOJIEHUN Ui IIKOJIBHOW JOCKH
(TpeyronpHUK, TPAHCIIOPTHD, ITUPKYJIb, TUHEHKA);

—MOAENW JUISl W3YYeHHUS TeoMeTpudeckux ¢uryp (YacTd I1eIoro Ha Kpyre,
TPUTOHOMETPUUYECKUIM KPYT, CTEPEOMETPHUUECKUl HaOOp, HAOOPHI IEOMETPUYECKUX MOJENEH U
buryp c pa3BepTKon);

— MEePCOHATBHBIA KOMIBIOTEP C JIMIIEH3UOHHBIM MPOTPAMMHBIM 00ECTICUeHUEM;

— MIPOEKTOP C SKPAHOM,;

— KOJIOHKH.

Jlst peann3ariuu pabodeid mporpaMMbl y4eOHOTO MpeaMeTa MperycMoTpeHa OubdanoTexa
Y YUTAJIbHBIN 3aJ1 C BBIXOJOM B ceTh IHTEpHET.

3.2. UaopMannoHHOe o0ecnieyeHNe peain3aliu MporpaMmbl

3.2.1. OcHOBHbBIE JIeKTPOHHBbIE U3TAHUS

1. baBpun, 1. . Maremartuka : yueOHuK u npaktukym ais CIIO / U. U. baspun. — 2-e
u3a., nepepad. m gomn. — MockBa : M3matensctBo FOpaiit, 2024. — 568 c. — (Cepus :
[podeccronanpuoe obpazosanue). — URL: https://urait.ru/viewer/matematika-537152#page/1 —
Pexxum goctyna : mo moJamnucke.

3.2.2. lonoJHUTEIbHbIE HCTOYHUKH

1. ®ununenko, O. B. Maremaruka : yueoHoe nocodbue / O. B. ®dununenko. — MuHCK :
PUIIO, 2019. — 269 c. — URL.: https://biblioclub.ru/index.php?page=book&id=600094 — Pexxum
JOCTyTA: 1O TMOJIMUCKE.


https://urait.ru/viewer/matematika-537152#page/1
https://biblioclub.ru/index.php?page=book&id=600094
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMUAA
OBIIEOBPA3OBATEJIBHOI'O YYEBHOI'O IPEIMETA

KoHTpoJIb M OLEHKA pacCKpBIBAIOTCS 4Yepe3 MPEIMETHBIC Pe3yJIbTaThl, YCBOCHHBIC
3HAHWUS ¥ MPUOOPETCHHBIE O0YJAIOIUMHUCS YMEHUS, HallpaBjIeHHbIC Ha (hOpMUPOBAHUE OOITUX
KOMIIETSHIIH 10 pa3/ieliaM U TeMaM COACpkKaHMs y1eOHOTO MaTepHraia.

O01mas KoMneTreHus

Pa3zgen/Tema

THI olleHOYHBIX
MeponpUusTHIA

OK 01.
CHoco0bI
3ama4
npodeCcCHOHATbHON
JeSITeTbHOCTH
PUMEHHUTEITHHO K
Pa3INIHBIM
KOHTEKCTaM

Bri6upats
pereHus

P 1, Tema 1.1, 1.2, 1.3 IT-o/c, 1.4, 1.5,
1.6,1.7

P2, Temsr 2.1, 2.2 IT-o/c

P 3, Temwmr 3.1, 3.2, 3.3, 3.4 Il-o/c,
3.5 I1-o/c, 3.6 IT-o/c

P 5 Temsr 5.1, 5.2 Il-o/c, 5.3,
5.4 I1-o/c, 5.5, 5.6, 5.7 II-o/c, 5.8, 5.9,
5.10 IT-o/c, 5.11, 5.12 II-o/c, 5.13,
5.14 TI-o/c, 5.15, 5.16, 5.17

P 6, Temnr 6.1, 6.2 IT-0/c, 6.3, 6.4

P7, Temn 7.1, 7.2, 7.3 II-o/c, 7.4, 7.5,
7.6 IT-o/c, 7.7

P 8, Tems! 8.1, 8.2, 8.3, 8.4, 8.5, 8.6,
8.7 I1-0/c, 8.8, 8.9, 8.10, 8.11

P9, Tems 9.1, 9.2, 9.3 I1-0/c, 9.4, 9.5
P 10, Temwmr 10.1, 10.2 II-o/c, 10.3,
10.4

P 11, Temsr 11.1, 11.2, 11.3, 11.4,
11.5,11.6 IT-o/c, 11.7

P 12, Temsr 12.1, 12.2, 12.3, 12.4,
12.5, 12.6 II-o/c, 12.7, 12.8, 12.9,
12.10 IT-o/c, 12.11

P 13, Temsr 13.1, 13.2,
13.4 I1-o/c, 13.5 I1-0/c, 13.6

P 14, Temsr 14.1, 14.2, 14.3, 144,
14.5 I1-o/c, 14.6

13.3,

OK 02. Hcmnoap3oBaTh

COBpPEMEHHBIE
cpeacTBa MIOUCKa,
aHaJM3a u
UHTEpIpeTalun
uHpopManuu, u
UH(POPMAaLMOHHbIE
TEXHOJIOTUHU ISt
BBITTOJTHEHHS 3a1a4
npodecCHOHATBLHOM
JeATEIIEHOCTH

P 1, Tema 1.1, 1.2, 1.3 IT-o/c, 1.4, 1.5,

16,17
P 2, Temsr 2.1, 2.2 IT-o0/c
P 5 Temsr 5.1, 52 Il-o/c, 5.3,

5.4 II-o/c, 5.5, 5.6, 5.7 I1-o/c, 5.8, 5.9,
5.10 IT-o/c, 5.11, 5.12 II-o/c, 5.13,
5.14 TI-o/c, 5.15, 5.16, 5.17

P7, Temn 7.1, 7.2, 7.3 II-o/c, 7.4, 7.5,
7.6 IT-o/c, 7.7

P 8, Tems! 8.1, 8.2, 8.3, 8.4, 8.5, 8.6,
8.7 I1-o/c, 8.8, 8.9, 8.10, 8.11

P9, Temsr 9.1, 9.2, 9.3 IT-0/c, 9.4, 9.5
P 10, Temsr 10.1, 10.2 IT-o/c, 10.3,
10.4

P 11, Temsr 11.1, 11.2, 11.3, 11.4,

Tekymuii KOHTpOJIb B hopme:

TECTUPOBAHUE;
Ke¥C 3aaHus;

YCTHBIN OMPOC;
MaTeMaTHUYEeCKU TUKTAHT;
acce, NOKIabl, pedepaTsl,
KOHTpOJIbHast paboTa;
OIICHKA BEIITOJHCHUS
MPAaKTUYECKUX 3aJaHUI;
MPOEKTHAA JIEATEIbHOCTD;
HCCIICA0BATCIbCKAS
JIeSITeTbHOCTb.

[IpoMexxyTouHas arTecTanus
B (hopme:

- nudepeHITmpPOBaHHBIN
3ayer;

- DK3aMeH.
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11.5,11.6 IT-o/c, 11.7

P 12, Temwsr 12.1, 12.2, 12.3, 12.4,
12.5, 12.6 II-o/c, 12.7, 12.8, 12.9,
12.10 IT-o/c, 12.11

P 13, Temm 13.1, 13.2,
13.4 IT-o/c, 13.5 IT-0/c, 13.6

P 14, Temwm 14.1, 14.2, 14.3, 14.4,
14.5 I1-o/c, 14.6

13.3,

OK 03. IlmanmpoBathb
u peaTn30BBIBATH
coOCTBEHHOE

npodeCCHOHAIbHOE W
JMYHOCTHOE Pa3BUTHE,

P 1, Tema 1.1, 1.2, 1.3 IT-o/c, 1.4, 1.5,
1.6,1.7

P 3, Temwmr 3.1, 3.2, 3.3, 3.4 Il-o/c,
3.5 I1-o/c, 3.6 IT-o/c

P 4, Temsr 4.1, 4.2 II-o/c, 4.3 II-o/c,

peAnpUHUMATENbCKy | 4.4
100 gearensHocts B | P 5, Temmr 5.1, 5.2 Il-o/c, 5.3,
npodecCHOHATbHON 5.4 Il-o/c, 5.5, 5.6, 5.7 I1-o/c, 5.8, 5.9,
chepe, wucnonwizoBars | 5.10 Il-o/c, 5.11, 5.12 Il-o/c, 5.13,
3HaHMA 1Mo npaBoBoil u | 5.14 [T-o/c, 5.15, 5.16, 5.17
¢dbuHaHCOBOU P7, Temrr 7.1, 7.2, 7.3 I1-0/c, 7.4, 1.5,
IPaMOTHOCTH B | 7.6 II-o/c, 7.7
Ppa3IUYHBIX P 8, Temn 8.1, 8.2, 8.3, 8.4, 8.5, 8.6,
JKM3HEHHBIX 8.7 IT-o/c, 8.8, 8.9, 8.10, 8.11
CUTYaIUIX P9, Tems1 9.1, 9.2, 9.3 IT-0/c, 9.4, 9.5
P 10, Temmr 10.1, 10.2 II-o/c, 10.3,
104
P 11, Temmr 11.1, 11.2, 11.3, 114,
11.5,11.6 IT-o/c, 11.7
P 12, Temmr 12.1, 12.2, 12.3, 12.4,
12.5, 12.6 II-o/c, 12.7, 12.8, 12.9,
12.10 IT-o/c, 12.11
P 13, Temm 13.1, 13.2, 13.3,
13.4 IT-o/c, 13.5 IT-o/c, 13.6
P 14, Temmr 14.1, 14.2, 14.3, 14.4,
14.5 IT-o/c, 14.6
OK04. DOddexrusno | P 1, Tema 1.1, 1.2, 1.3 TT-o/c, 1.4, 1.5,
B3auMoaencreoBare u | 1.6, 1.7
pabortath B | P2, Temnl 2.1, 2.2 II-o/c

KOJIJICKTUBE 1 KOMaHIC

P 3, Temwr 3.1, 3.2, 3.3, 3.4 II-o/c,
3.5 I1-o/c, 3.6 IT-o/c

P 4, Temsr 4.1, 4.2 Il-o/c, 4.3 I1-o/c,
4.4

P 5 Temsr 5.1, 52 Il-o/c, 5.3,
5.4 II-o/c, 5.5, 5.6, 5.7 II-o/c, 5.8, 5.9,
5.10 IT-o/c, 5.11, 5.12 II-o/c, 5.13,
5.14 TI-o/c, 5.15, 5.16, 5.17

P 6, Temnr 6.1, 6.2 IT-0/c, 6.3, 6.4

P7, Temn 7.1, 7.2, 7.3 II-o/c, 7.4, 7.5,
7.6 IT-o/c, 7.7




37

P 8, Tems! 8.1, 8.2, 8.3, 8.4, 8.5, 8.6,
8.7 I1-o/c, 8.8, 8.9, 8.10, 8.11

P9, Tems 9.1,9.2, 9.3 IT-0/c, 9.4,9.5
P 10, Temmr 10.1, 10.2 II-o/c, 10.3,
10.4

P 11, Temsr 11.1, 11.2, 11.3, 11.4,
11.5,11.6 IT-o/c, 11.7

P 12, Temsr 12.1, 12.2, 12.3, 12.4,
12.5, 12.6 II-o/c, 12.7, 12.8, 12.9,
12.10 IT-o/c, 12.11

P 13, Temm 13.1, 13.2,
13.4 IT-o/c, 13.5 I-o/c, 13.6

P 14, Temsr 14.1, 14.2, 14.3, 14.4,
14.5 I-o/c, 14.6

13.3,

OK 05. OcymiecTBisTh

P 1, Tema 1.1, 1.2, 1.3 I1-o/c, 1.4, 1.5,

YCTHYIO u|l16,17
MMMCbMEHHYIO P 5 Temm 5.1, 52 Il-o/c, 5.3,
KOMMYHHUKAITUIO Ha | 5.4 Il-o/c, 5.5, 5.6, 5.7 II-o/c, 5.8, 5.9,
roCyIapCTBEHHOM 5.10 IT-o/c, 5.11, 5.12 II-o/c, 5.13,
SI3BIKE Poccwuiickoii | 5.14 I1-o/c, 5.15, 5.16, 5.17
Oeneparun ¢ yuetom | P 7, Temwr 7.1, 7.2, 7.3 I1-o/c, 7.4, 7.5,
0co0eHHOCTEN 7.6 IT-o/c, 7.7
COILIMAILHOTO u| P 8, Temn 8.1, 8.2, 8.3, 84, 8.5, 8.6,
KYJIBTYPHOTO 8.7 IT-o/c, 8.8, 8.9, 8.10, 8.11
KOHTEKCTa P9, Tems1 9.1, 9.2, 9.3 IT-0/c, 9.4, 9.5
P 10, Temmr 10.1, 10.2 II-o/c, 10.3,
10.4
P 11, Temsr 11.1, 11.2, 11.3, 114,
11.5,11.6 IT-o/c, 11.7
P 12, Temsr 12.1, 12.2, 12.3, 124,
12.5, 12.6 Il-o/c, 12.7, 12.8, 12.9,
12.10 IT-o/c, 12.11
P 13, Temmr 13.1, 13.2, 13.3,
13.4 IT-o/c, 13.5 IT-o/c, 13.6
P 14, Temwmr 14.1, 14.2, 14.3, 144,
14.5 I1-o/c, 14.6
OK 06. [TpostBnsates | P 1, Tema 1.1, 1.2, 1.3 IT-o/c, 1.4, 1.5,
TPaKJaHCKO- 1.6,1.7
NaTPUOTHIECKYIO P 5 Temsr 5.1, 52 Il-o/c, 5.3,
MIO3HULIMIO, 5.4 II-o/c, 5.5, 5.6, 5.7 I1-o/c, 5.8, 5.9,
JEMOHCTPUPOBATH 5.10 IT-o/c, 5.11, 5.12 II-o/c, 5.13,
OCO3HAHHOE 5.14 IT-o/c, 5.15, 5.16, 5.17
nosegenre Ha ocHose | P 6, Temsr 6.1, 6.2 I1-o/c, 6.3, 6.4
TPaIUIIMOHHBIX P 8, Tems 8.1, 8.2, 8.3, 8.4, 8.5, 8.6,
poccuiickux mayxoBHo- | 8.7 I1-o/c, 8.8, 8.9, 8.10, 8.11
HPABCTBEHHBIX P 12, Temmr 12.1, 12.2, 12.3, 12.4,
negHocreir, B ToM | 12.5, 12.6 II-o/c, 12.7, 12.8, 12.9,
yucie c yuetom | 12.10 IT-o/c, 12.11
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rapMOHH3aLUU P 13, Temm 13.1, 13.2, 13.3,
MeXXHamuoHaIbHEIX H | 13.4 IT-o/c, 13.5 IT-o/c, 13.6
MEKPETUTUO3HBIX P 14, Temn 14.1, 14.2, 14.3, 14.4,
OTHOIIICHUM, 14.5 IT-o/c, 14.6

MPUMEHSTh CTaHIAPTHI

AHTUKOPPYIMIUOHHOTO

MIOBEICHUS

OK 07. P 1, Tema 1.1, 1.2, 1.3 IT-o/c, 1.4, 1.5,
ConencTBoBarh 1.6,1.7

COXpaHEHHIO P 2, Temsr 2.1, 2.2 I1-o/c
okpyxarmeir cpensl, | P 3, Temsr 3.1, 3.2, 3.3, 3.4 I1-o/c, 3.5
pecypcocoepexennto, | [1-o/c, 3.6 T1-o/c

MPUMEHSATHh 3HAHUS 00
U3MEHEHUU KIIMMarTa,
MIPUHIIMIIBI
OEpEKITUBOTO
IIPOU3BO/ICTBA,

a3 pexTruBHO
JIECTBOBATH B
YpE3BbIYANHBIX
CUTYaIUIX

P 4, Temsr 4.1, 4.2 II-o/c, 4.3 II-o/c,
4.4

P 5 Temsr 5.1, 5.2 Il-o/c, 5.3,
5.4 Il-o/c, 5.5, 5.6, 5.7 I1-o/c, 5.8, 5.9,
5.10 IT-o/c, 5.11, 5.12 II-o/c, 5.13,
5.14 T1-o/c, 5.15, 5.16, 5.17

P 6, Tems! 6.1, 6.2 I1-0/c, 6.3, 6.4

P7, Temn 7.1, 7.2, 7.3 II-o/c, 7.4, 7.5,
7.6 IT-o/c, 7.7

P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6,
8.7 I1-o/c, 8.8, 8.9, 8.10, 8.11

P9, Tems1 9.1, 9.2, 9.3 IT-o0/c, 9.4, 9.5
P 10, Temmr 10.1, 10.2 II-o/c, 10.3,
10.4

P 11, Temsr 11.1, 11.2, 11.3, 11.4,
11.5,11.6 IT-o/c, 11.7

P 12, Temsr 12.1, 12.2, 12.3, 12.4,
12.5, 12.6 II-o/c, 12.7, 12.8, 12.9,
12.10 IT-o/c, 12.11

P 13, Temsr 13.1, 13.2, 13.3, 13.4
IT-o/c, 13.5 IT-o/c, 13.6

P 14, Temwr 14.1, 14.2, 14.3, 144,
14.5 I1-o/c, 14.6

(IT-o/c)* - mpodheccroHaIbHO-OPUSHTUPOBAHHOE COICPIKAHUE.
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1. TACHHOPT KOMIIVIEKTA KOHTPOJIBHO-OHEHOYHbIX CPEJICTB
1O YYEBHOMY IIPEJIMETY
IIVYIIL. 01 MATEMATHKA

1.1. O0sacTh NpMMEHEHHs1 KOHTPOJIbHO-OLIEHOYHBIX CPEACTB

KontponbHo-onienounbie  cpenctBa  (KOC)  sBmsitoTcss  4acThl0  HOPMATHBHO-
METOJUYECKOTO0 OOECIeYeHHUs] CHCTEMBl OIICHMBAHUS KadecTBa OCBOCHHUS OOYyYarOIIUMUCS
nporpaMMbl  TTOATOTOBKH CIIEIUATUCTOB cpeaHero 3BeHa 1o crnenuanbHoctn 09.02.11
Pa3paboTka u ympaBlieHHE TPOrpaMMHBIM OOECIeYeHHeM U O00€CleYMBAIOT TIOBBIIICHUE
KayecTBa 00pa30BaTeIbLHOTO Mpoliecca.

KOC mo yueOHOMY mpeaMeTy TpeICTaBiIsieT CO0O0W COBOKYIMHOCTH KOHTPOJUPYIOIIUX
MaTepuasoB, NpeJHA3HAYEHHBIX [UIsI HW3MEPEHUS YPOBHSA JOCTH)KEHHSI 00ydaroImuMcs
YCTaHOBJICHHBIX PE3YJITATOB O0yUYEHHUSI.

KOC mo y4eOHOMY mpeaMeTy HCIOJB3YeTCs MPH TMPOBEACHUU TEKYIIETO KOHTPOJIS
yCIIeBaeMOCTH u MIPOMEKYTOUHOM aTTecTaluu o0yJaronmxcs B BUJIE
muddepeHIIMPOBaHHOTO 3adyeTa B IEPBOM CEMECTpe M HK3aMEHa BO BTOPOM CEMECTpE.



43

1.2. Pe3yJbTaThl 0CBOEHHS Y4eOHOM MpeaMeTa, nojajexaime npoBepke

Kon u IInanupyemMslie pe3yJbTaThl 00y4eHHUS

HaNMMeHOBaHHe

¢dopmupyembIx Oo6mme IIpeameTHbIC

KOMIIeTeHIM
OK 01. JITHOCTHBIE PE3yNBTATH JOIKHH OTPAXKATH B - BIIaJICHUE METOAAaMH JJOKa3aTeNbCTB, AITOPUTMAMH PELICHUS 3a/]ad;
Bribupars HacTH. TPyA0BOTO BOCITMTAHMA. yMeHHe (OpMyITHpPOBaTh OMPEeNeHHs, aKCHOMBI M TEOPEMEI, TIPHMe-
CIIoCO6L! - TOTOBHOCTE K Tpyady, OCOSHaHHC [CHHOCTH HATH WX, MPOBOAMTH JOKa3aTEIbHBIC PACCYKICHUS B XOJE PEIICHHUS
peuieHus 3ana4 MacTepCcTBa, TPYHAOIIO0HE; } sama;
Hgoq’eCCHOHaHBH - TOTOBHOCTE K  aKTHBHOM  JCATCIBHOCTH - YMEHHE ONEPHPOBATh MOHATUSMH: CTEIICHb YUCIa, JOrapu(M 4ncIa;
O ACATEIPHOCTH | TECXHOJIOTUHCCKON 1 COLMATEHON yMEHHeE BBHITOJHATH BHIUMCICHHE 3HAYCHHI ¥ MPeoOpPa3OBaHUs BBIPA-
NPUMEHUTETHHO HAIpaBJICHHOCTH, CIOCOOHOCTh WHHUIMUPOBATH, JKEHHil CO CTENEHAMH H JorapubMaMi, MpeoGpa3oBaHus POGHO-
K Pa3IHYHbIM IUIAHUPOBaTh W  CaMOCTOSITENIEHO  BBINIOJHSATh PAIHOHATBHBIX BHIPAKEHHIL;
KOHTCKCTaM TaKyto NCATCIBHOCTB, - YMEHHE ONEpPUPOBATH MOHATUSAMH: PalOHAJbHbBIC, HPPAIIMOHAIb-

- MHTEpEC K pa3IMYHbIM cdepam

po¢eCCUOHATBHON EATETLHOCTH/
- TOTOBHOCTh W CIIOCOOHOCTh K OOpa3OBaHUIO M
caMo00pa30BaHUIO HA TPOTSHKCHUH BCEH KU3HU

MeTanpeamMeTHbIe PE3YIIbTAThI JIOJKHBI
OTpaXkaTh:

Osnanenue YHUBEPCATHLHBIMH y4eOHBIMU
IIO3HABATCJIIbHBIMU HeﬁCTBHHMHZ

a) 0a30BBIC JTOTUUECKHUE ICUCTBUS:

- CaMOCTOATENLHO ¢bopmynupoBaTh u
aKTyaJIM3UpPOBaTh MPOOJIEMyY, paccMaTpHBaTh e
BCECTOPOHHE;

- YCTaHaBJIMBaTh CYIICCTBCHHBIH IPU3HAK WM
OCHOBAaHUsA IJId CpaBHeHI/IH, KJ'IaCCI/Iq)I/IKaI_[I/II/I 148
0000IIICHHUS;

- OHpe,Z[e.H}ITB neian ACATCIbHOCTH,
mapaMeTpsl U KPUTEPUHU UX JOCTHKCHHS,
- BBIABJIATH SaKOHOMepHOCTI/I 148 HpOTHBOpe‘II/IH B

3aJaBaThb

HBIE, TIOKa3aTelbHbIe, CTENCHHBIE, JIOTapu(PMUIECKHE, TPUTOHOMETPH-
YeCcKHe ypaBHEHUS U HEPABEHCTBA, UX CUCTEMBI;

- YMEHHUE ONepUpOBaTh MOHATHSAMHU: pallMOHAIbHAS (QYHKIHS, TOKa3a-
TesbHas QYHKIMS, cTerneHHas QyHKIMs, Jorapudmudeckas GyHKIus,
TPUTOHOMETpUYEeCKHUe (PyHKIMHU, oOpaTHbIC (YHKIIMHU, YMEHHUE CTPO-
UTh IpaduKu U3yYEHHBIX (YHKIUH, UCTIONIB30BaTh rpaduku Ipu u3y-
YEHUH IPOLECCOB M 3aBUCHMOCTEH, NMPH PEHICHHH 33134 U3 JPYTruxX
y4eOHBIX MPEAMETOB M 33734 U3 pPeaIbHOM )KU3HHU; BBIpaXKaTh GopMy-
JIaMH 3aBHCUMOCTH MEX]ly BEIMUNHAMU;

- YMEHHUE pelIaTh TEeKCTOBBIC 3a7audl Pa3HbIX THIIOB (B TOM YHCIE Ha
IPOLIEHTEHI, JOJIM U YacTH, Ha ABMXKEHHUE, pabOTy, CTOMMOCTh TOBapOB
U yCIIyT, HAJIOTH, 33Ja4i U3 00JacTH yIpaBJIEHUS! TUYHBIMUA U CeMEi-
HBIMH (PUHAHCAMM); COCTAaBIISATH BHIPAKEHHS, YPAaBHEHHS, HEPABEHCTBA
U MX CHCTEMBI IO YCJIOBHIO 3a/1a4M, UCCIEIOBATh MOJyYSeHHOE pellie-
HHE ¥ OIICHUBATH MPaBIONIOI00HOCTD PE3yIbTATOB;

- YMEHHE ONEepPHUPOBATH MOHATHUAMH: TOUKA, IPAMasi, MIIOCKOCTb, MPO-
CTPAHCTBO, IBYTPAHHBIH YTOJ, CKpPEIIMBAIOIIMECS IPsIMbIE, IMapai-
JeTbHOCTh M MEPHEHIUKYIIPHOCTD MPSIMBIX U TUIOCKOCTEH, Yroy Me-
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paccMaTpuBaeMbIX SBIICHUSX;
- BHOCUTH KOppeKTI/IBBI B ACATCIBHOCTL, OLICHH-
BaTh COOTBETCTBHE PE3YJIbTATOB IIEJISIM, OICHH-
BaThb pI/ICKI/I HOCJ’IGI[CTBHIE JCATCIIBHOCTHU

- pa3BHBaTh KPEATHBHOE MBIIUICHHE
peH_IeHI/II/I KHN3HCHHBIX HpOGHGM

0) 6a30BbBIC UCCIIEIOBATEIbCKUE ACHCTBUSA:
- BJIAJACTh HABLBIKaAMU yqeGHO-HCCHeHOBaTeHBCKOﬁ

npu

U MIPOEKTHOM JIEATENHHOCTH, HaBBIKAMUA
paspernieHus npooiem;
- CIIOCOOHOCTH u TOTOBHOCTD K

CaMOCTOSITEIbHOMY TOMCKY METOJIOB pPELICHHS
NPaKTHYECKUX 33714, MPUMEHEHHIO Pa3InYHBIX
METOOB TTO3HAHUS

- BBIABIATH NPUYNHHO-CICACTBCHHBIC CBSI3U W
aKTYyaJIM3HpOBATh 3a/1a4y, BBIIBUTATh THIIOTE3Y €€
pemieHus, HaXOJHTh apryMeHTHI TSt
JI0Ka3aTelnbCcTBA CBOMX YTBEP)KACHUH, 3a1aBaTh
napaMeTphl ¥ KpUTEPHU PEIICHHUS;

- AQHAJM3MPOBATh IOJIYYCHHBIC B XOJE PELICHHUS
3a7a4d pe3ynbTaThl, KPUTUYECKH OICHHBATh HX
JOCTOBEPHOCTh, TMPOTHO3UPOBATH H3MEHEHHE B
HOBBIX YCIIOBUSIX;

pa3pabarbiBaTh IUIAaH pELICHHs NpoOJIeMbl C
y4eTOM aHaJIM3a HMMEIOIUXCS MaTepPHAIbHBIX M
HEMaTepHaJIbHBIX PECYpPCOB;

- YMETb MEPEHOCUTH 3HAHUS B TIO3HABATEIBHYIO U
MPAKTUYECKYIO 00JIACTH KU3HEACATEIbHOCTH;

- yMeTb HMHTETPHPOBATH 3HAHUS U3 Pa3HBIX
MPEeIMETHBIX 00IacTei;

- BBIBUTaTh  HOBBIE  HJCH,
OpPHUTHMHAJIBHBIE TIOJXO/IbI U PEIICHUS
- CTaBUTh NpOOJIEMBl W 3aJaud, JAOIYCKAIOUIHe

npeaiaraTh

KAY TPSIMBIMHU, YIOJ MEXKIY MPSIMOM U TJIOCKOCTBIO, Yroll MEXIY
TUTOCKOCTSIMU, PACCTOSTHUE OT TOYKHU JI0 TIOCKOCTH, PACCTOSTHUE MEXK-
Iy TPSIMBIMH, PAcCTOSIHUE MEXIY IUIOCKOCTSMM;, YMEHHUE HCIOJIb30-
BaTh NPU PEIICHUU 3a]a4 M3y4YCHHbIE (PaKThl U TEOPEMBI IJIAHUMET-
pUU; yMEHHUE OLIEHUBATh Pa3Mepbl 00bEKTOB OKPY’KAIOILIETO MHUPA;

- YMCHHUC OIICPUPOBATH MOHATHUAMU: MHOT'OI'PAHHHUK, CCUCHUC MHOI'0O-
rpaHHUKa, KyO, Mmapajienenunes, npu3Ma, nupamuaa, Gurypa u mo-
BEPXHOCTh BpAIlleHUs, IUIHHIP, KOHYC, ap, cdepa, cedeHus: QUrypsl
BpallleHus1, TUIOCKOCTb, Kacaromascs chepsl, IIINHIPA, KOHYyca, TUIo-
1azib MMOBCPXHOCTU MUPAMUBI, TPHU3MbI, KOHYCA, HUJIMHAPA, IIJI0IIadb
cheprl, 00beM KyOa, MPSIMOYTOJILHOTO TapaJlieIeuIea, MUPaMHU/IbI,
NpU3MBI, IWJIMHAPA, KOHYyCa, 11apa; yMEHUe M300paxaTrb MHOTOTPaH-
HUKUA U TIOBEPXHOCTH BpALICHHS, UX CEYEHHUS OT PYKH, C IOMOIIBIO
YEPTEKHBIX UHCTPYMEHTOB M DJIEKTPOHHBIX CPEICTB; YMEHHE PacCIIO-
3HaBaTb CHUMMETPHUIO B IPOCTPAHCTBE, YMEHHUE paclo3HaBaTh Ipa-
BUJIbHBIC MHOT'OI'paHHUKU;

- YMEHHE ONEpPUPOBATH MOHATUSMU: ABM)KEHHE B NMPOCTPAHCTBE, MO-
I[OGHBIG (bHI‘ypBI B IMPOCTPAHCTBEC; UCIIOJb30BATh OTHOMICHUC IJIOMIA-
Jiel TOBEpXHOCTEH U 00bEMOB MTOAO0HBIX (PUTYp MPHU PEIICHUH 3a7a4;

- YMCHHUC BBIYUCIIATH F'COMCTPUYCCKUC BCIINYMUHLBL (I[JII/IHa, yroJ, 1mjio-
maab, 00beM, TUIONIAAh TOBEPXHOCTH), MCIOIB3Ysl M3ydeHHBIE (Dop-
MYIJIbI 1 MCTOJbI;

- YMEHHE OIEepHpOBaTh MOHATUAMHU: MPSMOYTOJbHasl CHCTEMa KOOp-
JUHAT, KOOPAMHATHI TOYKH, BEKTOP, KOOPJAUHATHI BEKTOPA, CKAISIPHOE
MPOU3BEICHUE, YIOJ MEXIy BEKTOpaMH, CyMMa BEKTOpOB, MPOU3BE-
JICHHE BEKTOpa Ha YMCJI0; HAXOIUTh C MOMOIIbIO N3YUYEHHBIX (HOpMyI
KOOpJMHATHI CEpEANHBI OTPE3KA, PACCTOSTHIE MEXKIY ABYMs TOUKaMHU;

- YMEHHE BBIOMpATh MOAXOMSIINNA HM3yYCHHBIH METOM AJIsi PEIICHUS
3aJauM, pacrno3HaBaTh MareMaTHueckue (aKkTbl U MaTeMaTHYeCKHe
MOZCIIN B IPUPOAHBIX U O6H.I€CTB€HHBIX SABJICHUAX, B UCKYCCTBC, YMC-
HUE TPUBOJUTH MPUMEPHI MATEMAaTUYECKUX OTKPBITUNA POCCUMCKOW U
MHUPOBOM MaTeMaTU4E€CKOM HAyK1
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CIOCOOHOCTh 1754 UCIOJI30BAHUS B

[I03HABATEJILHON U COLMAIbHOM IIPAKTUKE
OBnaneHne  yHMBEPCAIBHBIMH  PErYJISTUBHBIMU
JEHCTBUSMU:

a) caMOOpraHM3alus: JenaTh OCO3HAHHBIA BHIOOD,
apryMEHTHpOBaTh €ro, OpaTh OTBETCTBEHHOCTb 32
perieHue

OK 02.
Ucnonb3oBars
COBpEMEHHBIE
CpeICTBA IMOUCKA,
aHanu3a u
WHTEPIIPETAIINH
nHpopManuu u
MH(POPMAIIMOHHBI
€ TEXHOJIOTUU
JUISL BHITIOJTHEHUS
3amaq
po¢eCCHOHAIIbH
OM AEATENTBHOCTH

JInuHOCTHBIE pe3yNnbTaThl JOJKHBI OTpa)xkaTrbh B
YacTH: LIEHHOCTH HAyYHOT'O ITO3HAHHUS:

- c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS,
COOTBETCTBYIOILIETO  COBPEMEHHOMY  YPOBHIO
pa3BUTHUA HAayKd U OOLIECTBEHHOW MpPaKTHKH,
OCHOBAHHOTO Ha Jaiore KYJBTYD,
CIOCOOCTBYIOLIETO OCO3HAHHIO CBOEr0 MecTa B
MOJIUKYTBTYPHOM MUPE;

MeranpeameTHbie pe3yabTaThl JTOJIKHBI
OTpaXkaTh:
OBnanenue YHUBEPCAIbHBIMU y4eOHBIMU

MI03HABATEIbHBIMU JICHCTBUSIMU:

B) paboTa ¢ nHpoOpmManueii:

- BJIAJICTh HABBIKAMU TIOJTy4eHHsI MHGOpMALUK U3
UCTOYHHUKOB PAa3HbIX THIIOB, CAMOCTOSTEIBHO
OCYIIECTBIIATH TOMCK, aHAJIN3, CHCTEMAaTH3AIUIO 1
MHTEpHpEeTanio HHPOPMALUN PA3TUYHBIX BHJIOB
1 (hopM IpeICTaBICHHUS;

- co3JaBaTh TEKCThl B Pa3lMYHBIX (opmarax ¢
y4eToM Ha3Ha4deHus WHPOpPMAIMH M IeNeBOM
ayIUTOpUHU, BHIOWpas ONTUMABHYI0 (opMy
IPEACTAaBICHNS M BU3YaIH3aLlUH;

- OLEHUBATh JOCTOBEPHOCTb, JIETUTUMHOCTb
uHpOpPMAIMK, €€ COOTBETCTBHE NPABOBBIM H
MOpPaJIbHO-3THYECKUM HOpMaM;

- HWCIOJIB30BAaTh CPEACTBA WH(OPMAIMOHHBIX H

- YMEHHUE ONepUpOoBaTh MOHATUSAMHU: (QYHKIHMS, HETpepbIBHAS (DYyHK-
151, TPOU3BO/IHAS, ITEpBOOOPA3Has, ONpeICIEHHBIN HHTErpall; yMEHUE
HaXOJUTh MPOM3BOAHBIE AJIEMEHTAPHBIX (YHKIMA, UCIONB3Ys CIpa-
BOUHBIE MAaTEpUabl; UCCIEIOBATh B MPOCTEUIINX CIydasx (yHKIUU
Ha MOHOTOHHOCTb, HaXOJUTh HAaWOOJbIINE U HAUMEHbIINE 3HAUCHUS
¢GyHKUIUH; CTPOUTH TpapUKH MHOTOWICHOB C HMCIIOJB30BAaHHEM arlla-
para MareMaTHYeCKOro aHaliu3a; NMPUMEHSTh NPOU3BOAHYIO NPHU pe-
LIEHUU 3aJa4 Ha JBUKCHME; PEIIaTh PAKTUKO-OPUEHTUPOBAHHbBIE 3a-
Jauyd Ha HauOOJbIINE W HAaUMEHBIINE 3HAUCHUS, HA HAXOXJIEHHUE My-
TH, CKOPOCTH U YCKOPEHUS

- YMEHHE peliath TEeKCTOBBIC 33/1aUd Pa3HBIX TUIOB (B TOM YHCIIE Ha
MPOLEHTHL, A0 U YacTH, Ha ABM)KEHUE, padoTy, CTOMMOCTh TOBApOB
U YCIIYT, HAJIOTH, 3a7a4d U3 00JIACTH YIpaBIIEHUsS JIMYHBIMUA U CEMEH-
HBIMU (PIHAHCAMU); COCTABJIATh BhIPAXKEHUS, YPAaBHEHHU S, HEPABEHCTBA
U UX CUCTEMBI MO YCJIOBHIO 33/1aud, UCCIEA0BATh MOJYYEHHOE pellle-
HUE U OLIEHUBATh MPaBIONOA00HOCTb PE3yIbTATOB;

- YMEHHE ONepUpOBATh MOHATUSMU: CpeAHEee apu(PMeTHIecKoe, Me-
nuaHa, HauOoJblllee W HaMMEHbIllee 3HAY€HHUs, pa3Max, IUcCIepcus,
CTaH/IapTHOE OTKIIOHEHHE YMCIOBOTO Ha0Opa; yMEHUE U3BJICKATh, UH-
TEepHpeTUpoBaTh HMHQPOPMALIMIO, MPEICTaBICHHYI0O B Ta0lMIax, Ha
quarpammax, rpadukax, OTpa)karollylo CBOMCTBa peallbHBIX MPOIeC-
COB U SIBJICHUH; MPEICTABIATh MH(OPMALIMIO C MOMOUIbIO TaOIUI[ U
JUarpaMM; HCCIEIOBaTh CTAaTHCTUYECKUE [aHHBIE, B TOM YHUCIE C
PUMEHEHHEM I'pa)UUeCKUX METO/I0B U 3JIEKTPOHHBIX CPEJICTB;

- YMEHHE BBIOMpATh MOAXOMSIINNA HM3YyYCHHBIH METOM AJIsl PEHICHUS
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KOMMYHHUKAI[HOHHBIX TEXHOJIOTUH B PpEHICHUU
KOTHUTHUBHBIX, KOMMYHUKATHUBHBIX )41
OpPTaHU3allMOHHBIX  337ad C  COOJIIOJICHHEM
TpeOoBaHU OPrOHOMHKU, TEXHHUKHU
0€30IacHOCTH, THUTHEHBI, pecypcocOepekeHus,
IMPpaBOBLIX )41 OTUYCCKUX HOPpM, HOpM
nH(pOpMaMOHHOM 6€30MacHOCTH;

- BJIAACTb HAaBBIKAaMHW pPACIIO3HABAHUA W 3alllUThI
nHpopManuu, WHOOPMAIMOHHOW OE30MacCHOCTH
JIMYHOCTHU

3aJauM, pacrno3HaBaTh MaTeMaTHueckue (aKkTbl U MaTeMaTHYeCKHe
MOJIEIH B MPUPOJHBIX M OOIIECTBEHHBIX SIBICHUSX, B HUCKYCCTBE; yMe-
HUE TPUBOJUTH MPUMEPHI MATEMAaTUYECKUX OTKPBITUNA POCCUMCKON U
MHUPOBOM MaTeMaTU4EeCKOM HAyK1

OK 03.
[ImanupoBath 1
pean30BhIBATh
COOCTBEHHOE
npodeccnoHabH
0€ ¥ IMIHOCTHOE
pas3BuUTHE,
MpepUHIMATET
BCKYIO
JeSITeTLHOCTh B
po¢eCCHOHAIIbH
oii ctepe,
UCTIOJIh30BATh
3HAHUSA T10
MPaBOBOM 1
¢duHaHCOBOH
IPaMOTHOCTH B
Pa3IMYHBIX
KU3HEHHBIX
CUTYaIUAX

JludHOCTHBIE pPE3yNbTaThl JTOJKHBI OTpa)XkaTh B
YacTU: TyXOBHO-HPABCTBEHHOI'O BOCIIUTAHUSA:

- cOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHWS,
ATHUYECKOI0 MOBEICHNUS;

- CHOCOOHOCTh  OIICHMBAaTh  CUTYyallMl0 H
MPUHUMATh OCO3HAHHBIE PEIICHUs], OPUEHTHPYSICh
Ha MOpaJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH;
- OCO3HAHUE JIMYHOTO BKJIAaJa B TIOCTPOCHUE
YCTOMYHUBOTO OYAyIIEro;

- OTBETCTBEHHOE OTHOIIICHHE K CBOMM POJIUTEIISIM
1 (WIM) IPyruM 4iIeHaM CEMbH, CO3JIaHUI0 CEMbHU
Ha OCHOBE OCO3HAHHOTO TMPHUHATHUS IICHHOCTEH
CEMEWHOMN KU3HU B COOTBETCTBUHU C TPATULIMSAMU
HaponoB Poccuu;
MeranpeameTHbie
OTpaXkaTh:
OBynaneHue yHHUBEPCAIbHBIMU PETYISATUBHBIMU
JICUCTBUSIMMU:

a) CaMOOpPTaHU3AITUS:

PE3YIBTATEI JOJIXKHBI

- CaMOCTOSITENTEHO OCYILECTBIISITh
MO3HABATEIbHYIO  JAEATENBHOCTbD, BBISBIIATH
pooIeMBl, CTaBUTh U dbopmynupoBaTh
coOCTBEHHBIC  3a/Jlaud B 00pa30oBaTEIHHOMN

- BJIQJICHUE METO/IaMHU JI0Ka3aTeNbCTB, aITOPUTMAaMU PELICHUS 3ajady;
yMeHue (HopMyIHpOBaTh OMpPENEICHHs], aKCHOMBI U TEOPEMBI, pUMe-
HATh MX, IPOBOJUTH JOKa3aTEIbHbIE PACCY)KIEHUS B XOJE PELICHUS
3a/1ay;

- YMEHHME ONepUpOBaTh MOHATHAMHU: (PYHKIHUS, HENpepbIBHAS (YHK-
s, MPOU3BOAHAS, IEPBOOOpA3Has, ONpeAeICHHbIA HHTETpal; yMEHHE
HaXOJHUTh MPOM3BOAHbBIC AJIEMEHTAPHBIX (QYHKIMA, UCIONB3Ys CIpa-
BOYHBIE MAaTEpUabl; UCCIEI0BATh B MPOCTEUIINX CIydasx (yHKIUU
Ha MOHOTOHHOCTb, HaXOJUTh HAauOOJbIINE U HAUMEHbBIINE 3HAUCHUS
GyHKUMH; CTPOUTH TpapUKH MHOTOWICHOB C MCIIOJB30BAaHHEM arlla-
para MareMaTHYeCKOro aHaliu3a; MPUMEHSTh NPOU3BOJHYIO NPHU pe-
LIEHUU 3a]a4 Ha JBUKCHHE; PEIIaTh IPAKTUKO-OPUEHTUPOBAHHBIE 3a-
Ay Ha HaumOOJbIINE U HAaUMEHBIINE 3HAUEHUS, HA HAXOXKJEHHUE My-
TH, CKOPOCTH U YCKOPEHUS

- YMEHHUE ONepUpOBaTh MOHATHSAMHU: palliOHAIbHAS QYHKIHS, TOKa3a-
TesnbHas (QYHKIMS, cTerneHHas QyHKIMs, Jorapudmudeckas GyHKIus,
TPUTOHOMETpUYECKHEe (PyHKIMHU, oOpaTHbIC (YHKIIUHU, YMEHHUE CTPO-
UTh I'paduKu U3yYCHHBIX (YHKIUH, UCTIONB30BaTh rpaduku npu U3y-
YEHUH IPOLECCOB M 3aBUCHMOCTEH, NMPH PEHICHHH 331a4 U3 JIPYTruxX
y4eOHBIX MPEJIMETOB U 33734 U3 PeaIbHOM )KU3HHU; BBIpaXKaTh GopMy-
JJaMH 3aBHCUMOCTH MEX]ly BEIMUNHAMU;

- YMCHHUC PCIIAaTh TCKCTOBLIC 3aJa4W PA3HBIX THUIIOB (B TOM 4YHCJIC Ha
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NEATEIbHOCTH U JKU3HEHHBIX  CHUTYyalusX;
CaMOCTOSATENIbHO  COCTABJISITh IUIAH  PEIICHUS
mpoOJIeMbl C YYEeTOM HMEIOIIUXCS PECypcoB,
COOCTBEHHBIX BO3MOYKHOCTEH M TPEATIOYTEHHIA;
JaBaTh OLEHKY HOBBIM CUTYalHsIM;
croco0cTBOBaTh (POPMUPOBAHUIO U TPOSIBICHUIO
IMIUPOKOU IPYIAUIIMK B Pa3HBIX 00JIACTSX 3HAHUM,
MIOCTOSIHHO TIOBBIIIATh CBOM 0OpazoBaTEeNbHBIA U
KYJIbTYpPHBIN YPOBEHB;

0) CAMOKOHTPOJIb:

UCIOJIb30BaTh TPUEMBbI peQIeKCHH Uil OLIEHKH
CUTYaIliH, BBIOOpA BEPHOTO PELICHHUS;

- yYMETh OILICHMBAaThb PHUCKH U CBOEBPEMEHHO
MIPUHUMATD PEIICHUS 10 UX CHUKEHUIO;

B) SMOITMOHATBHBIA HHTEIJIEKT, MPEANOoJIaralonui
c(hOpPMHUPOBAHHOCTH:

BHYTPEHHEHN MOTHBAIIUH, BKJIFOYAIOIIENH
CTPEMJICHHE K JOCTHXKEHHUIO 1IeJId U YCIEeXy,
ONTUMU3M, WHULIMATUBHOCTb, yMEHUE
JIECTBOBATD, UCXOS M3 CBOMX BO3MOXKHOCTEH;

- HMIATHH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATD
SMOIIMOHAIIBHOE COCTOSIHUE IPYIUX, YYUTHIBATh
€ro INpU  OCYIIECTBICHMM  KOMMYHUKAIUH,
CIIOCOOHOCTH K COYYBCTBHIO M CONIEPEIKUBAHUIO;

- COLIMAJIbHBIX HABBIKOB, BKIIOYAIOIIUX CIIOCOOHOCTH

BBICTPaWBaTh OTHOLIEHUS C JAPYTMMH JIIOJbMH,

3a00TUTbCA, TPOSIBIATH MHTEpEC U paspeliarb

KOH(JINKTBHI

MPOLEHTHL, A0 U YacTH, Ha ABM)KEHUE, padoTy, CTOMMOCTh TOBApOB
U YCIIYT, HAJIOTH, 3a7a4d U3 00JIaCTH YIpaBIIEHUs JIMYHBIMUA U CEMEH-
HBIMU (DPIHAHCAMU); COCTaBJIATh BhIPAXKEHUS, YPAaBHEHHUS, HEPABEHCTBA
U UX CUCTEMBI MO YCJIOBHIO 33/1aud, UCCIEA0BATh MOJYYEHHOE pellle-
HUE U OL[EHUBATh MPaBIONOA00HOCTb PE3YIbTATOB;

- YMEHHE ONepUPOBATh MOHATUSMU: CpeAHEe apu(PMeTHIecKoe, Me-
nuaHa, HauOoJblllee U HaMMEHbIlIee 3HAYEHHUs, pa3Max, IUcCIepcus,
CTaH/IapTHOE OTKIIOHEHHE YMCIOBOTO Ha0Opa; yMEHUE U3BJICKATh, UH-
TepHpeTupoBaTh HMHQPOpPMAILIMIO, MPEICTaBICHHYI0O B TaliMIax, Ha
quarpammax, rpadukax, OTpa)karollylo CBOMCTBA peallbHBIX MpPOIeC-
COB U SIBJICHUH; MPEICTAaBIATh MH(OPMALIMIO C MOMOUIbIO TaOIUI] U
JUarpaMM; HCCIEIOBaTh CTAaTUCTHUYECKUE [aHHbIE, B TOM YHUCIE C
PUMEHEHHEM I'pa)UUECKUX METO/I0B U DJIEKTPOHHBIX CPEJICTB;

- YMEHHE OIEpUPOBATh NOHATUSAMHU: CIyYaWHBIA OIBIT U CIIy4aliHOE
COOBITHE, BEPOSITHOCTh CIIy4aifHOTO COOBITHS; YMEHHUE BBIYMCIATH Be-
POATHOCTH C HCIOJB30BAHHEM TIpaUUECKHMX METOA0B; MPUMEHSITH
(GOpMyNbI CIIOKEHUSI U YMHOXKEHHsI BEPOSITHOCTEH, KOMOUWHATOPHBIE
(baxThl 1 GOPMYIIBI IPU PEIICHUH 3a]a4; OLEHUBATh BEPOSITHOCTHU pe-
QJIBHBIX COOBITUH; 3HAKOMCTBO CO CIIy4ailHbIMU BEJITMYMHAMM; YMEHHUE
NPUBOUTH MPUMEPHI IPOSIBIICHUS 3aKOHA OOJIBIIMX YUCEN B MPHPOJI-
HBIX U OOIIECTBEHHBIX SIBICHUSX;

- YMEHHE BBIOMpaTh MOAXOIAIIMNA W3YYEHHBIH METOJ AJISl PELICHHS
3aJaud, pacro3HaBaTh MaTeMaTUdyeckue (akTbl U MaTeMaTHYECKue
MOJIENIN B NMPUPOJHBIX M OOIECTBEHHBIX ABJICHUSX, B UCKYCCTBE; yMe-
HUE NPUBOJUTH NIPUMEPBI MATEMATUYECKUX OTKPBITUNA POCCUHCKOU U
MHUPOBOW MaTEMaTUUYECKON HAYKH

OK 04.

O dexTuBHO
B3aHlMOJIECIICTBOB
aTh U paboTaTh B
KOJUIEKTUBE U

JluuHOCTHBIE pe3yNnbTaThl JOJKHBI OTpa)xkaTbh B
YacTH: IIEHHOCTH HAYYHOT'O MO3HAHUs: OCO3HAHUE
LEHHOCTH HAY4YHOH JesTeIbHOCTH, TOTOBHOCTb
OCYUIIECTBIISITh MPOCKTHYIO U UCCIEI0BATENbCKYIO
JIeSITeNIbHOCTh MHIUBUYaJIbHO U B TPYIIIE

- BJIAJICHAE METOJAMU JOKa3aTelIbCTB, AJITOPUTMAMH pELICHUS 3a1a4;
yMeHue (GpopMyIupoBaTh ONpeAeIeHHs, aKCHOMBI U TEOPEMBI, TPHUMe-
HATH UX, MPOBOIUTH J0OKA3aTEIbHBIE PACCYKIECHHUS B XOIE pPELICHUs
3a/1ad4;
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KOMaH/e MeTanpezmeTHEIe e AOTLAKHBI - YMEHHE ONEpUpOBaTh MOHATHIMHU: cpelHee apu(pMEeTHYEcKoe, Me-
OTpaXaTh. nMaHa, HauOoJiplllee M HAaWMEHbINEE 3HAYCHHUsS, pa3Max, AHCIIepCus,
Opnaenne . YHHBCPCATILHRIMH CTaHJApTHOE OTKJIOHEHHE YHMCIOBOr0 HabOpa; yMeHHE U3BJIeKaTh, UH-
KOMMYHWKATHBHBIMH ICHCTBHIAMH. TEPIPETUPOBaTh MH(POPMALIMIO, MPEACTABICHHYIO B Ta0nuIax, Ha
6) coBMecTHAs AEATENLHOCTE! auarpaMmmax, rpadukax, OoTpakarollyl0 CBOMCTBAa peajbHBIX IMpPOLEC-
- TOHMMATE M HCHOJB30BATE  HPCHMYLICCTEA COB W SIBJIGHUI; MPeNCTaBIATh MH()OPMAIIMIO C MOMOIIBIO TaOIHIl U
KOMaH/HOM H MHIMBHIYaJIbHOH pva6OTH; JyarpamMM; HCCIEI0BaTh CTaTUCTHMYECKHE NAHHBIE, B TOM YHUCIE C
- TIPMHMMATL IIe/M  COBMCCTHOM  ACATEIBHOCTH, IpUMEHEHHEM TpapHUUECKUX METOI0B U SJIEKTPOHHBIX CPEJICTB;
OpPraHMU30BBIBATH U KOOPIAWHUPOBATH ACUCTBHS IO o .
ee JIOCTHKGHWIO: COCTABIATH TLTAH JICHCTBHIA, - YMEHHE ONEPUPOBaTh MOHATUSAMHU: CIy4alHBIA ONBIT M CIydalHOE
pacIpesieNaTh  poNMM  C  y4eTOM  MHEHHii COOBITHE, BEPOSTHOCTH CIIy4aifHOTO COOBITHS; YMEHHUE BBIYHMCIIATH Be-
YUACTHHKOB 0GCY)KAATh Pe3yJIbTaThl COBMECTHOI POATHOCTb C HCHOJB30BAHHMEM TIpapUUECKHMX METOAOB; NPUMEHSITH
paGoTHL; (GOpMyINbI CIIOKEHUSI U YMHOXXEHHsI BEpOSITHOCTEH, KOMOWHATOPHBIE
- KOODAMHHPOBaTb M BBIIONHATH paGoTy B (baxThl U (GOPMYIBI IPU PEIICHUH 33]a4; OLEHUBATh BEPOSTHOCTHU pe-
YCITOBHSX peaIbHOTO, BHPTYaJIBHOTO - QIBHBIX COOBITUH; 3HAKOMCTBO CO CIIY4aifHBIMU BETMUYMHAMH; YMEHUE
KOMOMHHPOBAHHOTO B3aNMOJEHCTBHS; IPUBOUTH NPUMEPHI IPOSIBICHUS 3aKOHA OOJIBIIMX YUCEN B MPHPOJI-
- OCYLIECTBIATH IO3UTUBHOE CTPATErHYECKOE HBIX U OOILECTBEHHBIX ABJICHHSX;
MOBCACHUC B PAa3/IMYHBIX CUTyalUsX, MNPOABIIATH - YMEHUe BBI6PIpaTB OIX OIS I/IsyquHLIﬁ METOX IJIs1 pCeIHICHUS
TBOPYECTBO u BOOOpaKEHHE, OBITH 3aJjauyd, paclo3HaBaTh MaTeMaTH4ecKue (PakTbl M MaTeMaTHYECKHUe
WHHUIATUBHBIM. MOJIENIN B MIPHUPOJHBIX M OOIIECTBEHHBIX SABICHUSIX, B UCKYCCTBE; yMe-
OBnazieHne  YHUBEPCATBHBIMU  PETYISITHBHBIMH HHUE NPUBOJIUTH NIPUMEPBI MATEMAaTHYECKUX OTKPBITHHA POCCUMCKON U
JNCUCTBUAMMU: MHUPOBOH MaTEMAaTUYECKON HAYKU
T') IPUHATHE ce€0s U APYTUX JIIOJICH:
- IPUHUMATh MOTHUBBI M apryMEHTHl JPYIUX
JIIOJEH NIPU aHAJIN3€ PE3YJITaTOB EATENbHOCTH;
- IIPU3HABATh CBOE IIPABO U IIPABO APYTUX JIIOACH
Ha OIIHOKH;
- pa3BUBaTh  CIIOCOOHOCTH  INOHUMATb  MHpP
C MO3MLIMH JPYTOro 4eJI0BEKa
OK 05. JIAHOCTHEIE pe3yNBTaThl JOIDKHE OTPAXATE B - BJIAJICHAE METOJAaMU JOKa3aTelIbCTB, AJITOPUTMAMU PELICHUs 3a/1ad4;
OcymecTenaTs HACTH: SCTCTHHCCKOTO BOCIINTAHNA. yMeHue (popMysInpoBaTh ONPEAEICHHs, aKCHOMBI U TEOPEMBI, IPHMe-
YCTHYIO U - OJCTETUYECKOE OTHOIICHHE K MHpPY, BKIIOYAs

IMMMCBbMCHHYIO

OCTCTUKY 6I)IT3, HAYYHOIO W TCEXHHUYCCKOI'O

HATh HUX, OIPOBOJUTH NOKA3ATCIBHBIC PACCYXKICHHA B XOJAC PCHICHUSA
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KOMMYHHUKAIHIO TBOpPYECTBA, CIOpPTa, TPyda W OOIIECTBEHHBIX 3ajaq;
Ha OTHOICHHUIL, - YMEHHE peliath TEeKCTOBBIC 33/1aud Pa3HBIX TUIOB (B TOM YHWCIIE Ha
roCyJapCTBEHHO - CIOCOOHOCTh BOCIPUHUMATH PAa3IUYHBIC BUJIBI MPOTEHTEI, TOMH 1 YACTH, Ha ABHKEHUE, paGoTy, CTOMMOCTh TOBAPOB
M ’anfe . HCKycCTBa, TPajULUM 1 TBOPHECIBO CBOCTO 1 U YCIIYT, HAJIOTH, 3a7a4d U3 00JIaCTH YIpaBlIEHUs JIMYHBIMUA U CEMEH-
Poccntickoid npymzc HapOZOB,  OMyIaTh  SMOLHMOHAIBHOC HbIMHU ()MHAHCAMH ); COCTaBJISATh BBIPAKCHUS, ypaBHEHUS, HEPABECHCTBA
Denepaunu ¢ BO3ACHCTBUC HCKYCCTBA, A UX CHUCTEMBI I10 YCJIOBUIO 3aJ1a4H, UCCIEN0BATh IIOJYYEHHOE pellle-
Y4ETOM - yOeXICHHOCTh B 3HAYMMOCTH ISl JIMYHOCTH M HHE ¥ OT[CHUBATH TIPAB/IOTION0GHOCTD PE3yIbTATOR;
ocoOeHHOCTeH o0IIecTBa  OTEYECTBEHHOTO U MHPOBOTO oL 5
COLUANBHOTO U MICKYCCTBA, STHHYECKUX KYJIbTYPHBIX TPAIMLHIL 1 - YMEHHUE OIEepUpPOBATH HOH&ITH}IMI/IZ CIIyYauHBIN OIIBIT U CIIy4YalHOE
KyJIbTYPHOTO HAPOIHOTO TBOPYCCTBA coOBITHE, BEPOATHOCTh CIYy4aHOTO COOBITHS;, YMEHUE BBIYUCIATH Be-
KOHTEKCTa MeTarpeaMeTHbIe Pe3yIIbTATHI JOJKHBI POSITHOCTh C HCIIONB30BAHHEM TpaHUECKUX METOO0B; MPUMEHSTH
OTpaxarb: (GOpMYJIBI CIIOXKEHUS M YMHOXKCHHS BEPOSITHOCTEH, KOMOWHATOPHBIC
OBnajeHue VHUBEpCAIbHBIMHA GbakThl U GOPMYIBI IPU PEUICHUH 33]1a4; OIICHUBATH BEPOSTHOCTH Pe-
KOMMYHHKATHBHBIMH IiiCTBUSMU: aJBHBIX COOBITHI; 3HAKOMCTBO CO CIyYallHBIMU BEJIUYHMHAMH; YMCHHE
a) OOLICHNE: - OCYLLECTBIATH KOMMYHUKALMH BO MPUBOIUTH MPUMEPHI TPOSBICHUS 3aKOHA OOJIBIINX YHCEN B MPUPO/I-
BCeX chepax KU3HIL; HBIX ¥ OOIIIECTBEHHBIX SBIICHUSX
- pacrio3HaBaThb HeBepOabHbIE CpeacTBa - YMCHHUEC BBI6I/IpaTI> MOAXOMSIINN U3YYEHHBIA METOJ Ui PEIICHUs
oOLIeHUs, TOHUMATh 3HAYCHUE COLMAJBHBIX 3a7a4d, paclo3HaBaTh MaTeMaTHYeCKHe (AKThl U MaTEMaTUYECKHe
3HaKOB, paciio3HaBaThb OpCANOChIIKHA MOJICNIA B MPUPOHBIX M OOIIECTBEHHBIX SBJICHUSIX, B UCKYCCTBE; yMe-
KOH(JIMKTHBIX CUTYAIlUH U CMSATYaTh KOH(IMKTEL, HUE NPUBOJUTH NIPUMEPBI MATEMATUYECKUX OTKPBITUNA POCCUHCKOU U
- Pa3BEpHYTO U JIOTUYHO H3JIaraTb CBOIO TOYKY MHUPOBOW MaTEMaTUYECKON HAYKH
3pEHUs C UCIIOJIBb30BAHUEM SI3BIKOBBIX CPEJICTB
OK 06. JIMMHOCTHEIE Pe3yIbTaThl MOMKHBI OTPAXarh B - BJAJICHHE METOJaMHU I0Ka3aTelbCTB, AJITOPUTMaMU pELICHUS 3a1ay;
IIposiBiATS HacTH. yMeH#e (HOpMYITHpPOBAThH OMPENEICHHsI, AaKCUOMBI U TEOPEMBI, PUMe-
TPAXKIAHCKO- ) TPaXKIAHCKOTO BOCTIMTAHHAL. TIPHHATHC HATH UX, OIPOBOJAUTH IOKA3aTEIbHBIE PACCYKIACHUSA B XOIE PELICHUS
IMaTPUOTUYECKYIO TpaIUuLIMOHHBIX HalMOHAJIbHBIX, 3anau;
TTO3UIIHIO, 001IIeUeI0BeYeCKUX TYMaHUCTUYECKUAX u
JIEMOHCTPUPOBAT JEMOKPATHYECKUX LIEHHOCTEN; - YMEHHE peliaTh TEKCTOBBIC 3a/1aud Pa3HBIX THUIOB (B TOM YHCIIC Ha
b OCO3HAHHOE -ATPHOTUYECKOTO BOCIIHMTAHUSL: [IEHHOCTHOE MPOLICHTBI, JI0JIX U YaCTH, HA JBHKCHHE, PaboTy, CTOMMOCTb TOBapOB
HOBEJECHUE HA OTHOLICHHE K TOCYIAPCTBEHHBIM CHMBOJIAM, W YCIyT, HAJIOTH, 3a/1a4d U3 00JIaCTH YIpaBICHUS JTUYHBIMUA U CEMEHi-
OCHOBE MCTOPHYECKOMY ¥ [PHPOJAHOMY  HACICHIO, HBIMH (DHAHCAMU); COCTABIISTh BBIPAXKEHUS, YPABHECHUSI, HEPABEHCTBA
TpaIMLHOHHBIX NaMATHHKAM, TPAAUIMSAM HApogoB Poccum, A UX CUCTEMBI II0 YCJIOBHUIO 3aJa4yd, UCCIIEAOBATH IIOJIyYEHHOE pelle-
poccuiicKux JIOCTYKEHUSM Poccuu B HayKe, MCKYCCTBE, HHE U OLICHHBATH NIPABJOIO00HOCTE PE3yIIbTATOB;
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JTyXOBHO-
HPaBCTBEHHBIX
IICHHOCTEH, B
TOM YHCJIE C
YYETOM
rapMOHU3AUU
MEKHAITMOHAIBH
BIX U
MEKPEITUTHO3HBI
X OTHOILICHUM,
MPUMEHSITh
CTaHJapThI
AHTUKOPPYILIMOH
HOT'O ITOBEJICHUS

CIOpPTE, TEXHOJIOTUSIX U TPYIIE;
MeTaHpeﬂMeTHBIe pe3yanaTH JOJIXKHBI
OTpaxkaTh: OsgnageHue YHUBEPCATbHBIMHU
perHHTI/IBHBIMI/I ,Z[GI\/'ICTBI/IHMI/II

B) SMOITMOHABHBIA HHTEIJIEKT, MPEANOoIaratonui

c(hOpMHUPOBAHHOCTH:
--CaMOCO3HAHHUs, BKJIIOYAIOMIETO0  CIOCOOHOCTD
MOHUMAaTh CBOE OSMOILMOHAJIBHOE COCTOSHUE,

BUJICTh HANpABICHHUS Pa3BUTUS COOCTBEHHOMH
SMOIIMOHAIBHOM chepbl, OBITH YBEPEHHBIM B ceOe;

- CaMOpETyJIMPOBAHMUS, BKJIIOYAFOIIETO
CaMOKOHTPOIIb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTD 3a CBOE MTOBEIEHHE,
CIOCOOHOCTH a/IalTUPOBATHCS K OMOIIMOHATBLHBIM
W3MEHEHUSAM ¢ TPOSABIATh THOKOCTh, OBITh
OTKPBITHIM HOBOMY;

- BHYTpPEHHEW  MOTHBALUM,  BKIIOYAIOLIEH
CTpEMJICHHE K JOCTHIKCHHIO IIeId M YCIEXYy,
OIITUMHM3M, WHHUITHATUBHOCTD, YMCHHE

JIECTBOBATD, UCXOS M3 CBOMX BO3MOXKHOCTEH;

- DMITaTHHU, BKJIIOYAIONIEH CIIOCOOHOCTh ITOHUMATh
SMOLMOHAIBHOE COCTOSIHUE APYTUX, YYUTHIBATH
€ro IpU  OCYIIECTBICHUH  KOMMYHHUKAIIUH,
CIIOCOOHOCTH K COYYBCTBHIO M CONIEPEIKUBAHUIO;

- COIUATBLHBIX HaBBIKOB, BKJTIOYAIOITHX
CIIOCOOHOCTh ~ BBICTpAaWBaTh  OTHOIICHHS  C
OPYTUMHU  JTIOJbMH, 3a00THUTHCSA,  TMPOSIBIATH
WHTEPEC U pa3peniarh KOHPIUKTHI

- YMEHHE ONEpUpOBaTh MOHATHIMHU: cpelHee apu(pMEeTHYEcKoe, Me-
nMaHa, HauOoJsiplllee M HaWMEHbIEE 3HAYCHUs, pa3Max, AHUCIIepCus,
CTaHJAPTHOE OTKJIOHEHHE YHMCIOBOr0 HabOpa; yMEHHE U3BJIeKaTh, UH-
TEpIPETUPOBaTh MH(POPMALIMIO, MPEACTABICHHYIO B Ta0nuuax, Ha
auarpaMmmax, rpadukax, OoTpakarollyl0 CBOMCTBAa peajbHBIX IMpPOLEC-
COB W SIBJIGHUI; MPeNCTaBIATh MH()OPMAIIMIO C MOMOIIBIO TaOIHIl U
JyarpamMM; HCCIEIO0BaTh CTaTUCTHMYECKHE NAHHBIC, B TOM YHUCIE C
NpUMEHEHHEM TpapUUECKUX METOI0B U SIEKTPOHHBIX CPEJICTB;

- YMEHHUE ONEpPUPOBATH MOHATHAMHU: CIYYaWHBIA OMBIT M CIYyYaWHOE
COOBITHE, BEPOSTHOCTH CIIy4aifHOTO COOBITHS; YMEHHUE BBIYHMCIIATH Be-
POSITHOCTh C HCIIOJNBb30BAHUEM TpaHUUecKUX METOO0B; MPUMEHSTh
(GOpMyINbI CIIOKEHUSI U YMHOXXEHHsI BEpOSITHOCTEH, KOMOWHATOPHBIE
GbakThl U GOpMyJIbI IPU PEUICHUH 33]1a4; OLICHUBATh BEPOSTHOCTH pPe-
AJIbHBIX COGBITI/II\/'I; 3HAKOMCTBO CO CHy‘l&ﬁHBIMPI BCJIMYMHAMU; YMCHUC
MPUBOJIUTH MPUMEPHI MPOSBICHUS 3aKOHA OOJIBIINX YHCEN B MPUPOI-
HBIX N OGH.IGCTBGHHBIX SIBJICHHUAX

- YMEHHE BBIOMpATh MOAXOASAIIMNA HM3YyYEHHBIH METOJ AJSl pelIeHUS
3aJauM, pacrmo3HaBaTh MaTeMaTHueckue (akTbl U MaTeMaTHYeCKHe
MOJICIH B MPUPOJHBIX M OOIIECTBEHHBIX SIBICHUSX, B HUCKYCCTBE; yMe-
HUE TPUBOJUTH MPUMEPHI MATEMaTUYECKUX OTKPBITUNA POCCUMCKOW U
MHUPOBOM MaTeMaTU4E€CKOM HAyK1

OK 07.
CopnelicTBOBaThH
COXPAHEHHUIO
OKpY’KaroIlen
Cpensl,

JIngHOCTHBIE pe3yibTaThl JODKHBI OTpPaKaTh B
YaCcTH: SKOJIOTHYCCKOTO BOCIIHTAHMS:

- AKTUBHOE HENPUATHE JCUCTBUU, MPUHOCAIINX
BpeJl OKPYXKaIOILEH Cpeae;

- yMEHHE TPOTHO3UPOBATH HEOJATONPHUATHHIC

- BJIAJICHAE METOJAMU JOKa3aTelIbCTB, AJITOPUTMAMH pELICHUS 3a1a4;
yMeHue (GpopMyIupoBaTh ONpeAeIeHHs, aKCHOMBI U TEOPEMBI, TPHUMe-
HATH UX, MPOBOJUTH J0OKA3aTEIbHBIE PACCYKIECHHUS B XOIE pELIEHUs
3a/1ad4;
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pecypcocoepexe
HUIO, TPUMEHSTh
3HaHUS 00
W3MEHEHUU
KJIuMaTa,
TIPUHIIHITBI
OCpEKITUBOTO
MIPOU3BOJICTBA,
¢ exTUBHO
JIECTBOBAThH B
Ype3BbIUYAHBIX
CUTYaIUAX

HKOJIOTMYECKUE TIOCIEICTBUS MPEANPUHUMAEMbIX
JNENUCTBUMN, TPEAOTBPAIIATh UX;

- paciipeHue OTbITa
9KOJIOTHYECKOH HAMPaBICHHOCTH;
MertanpeameTHbie pe3yNbTaThI JOJKHBI
OTpaXkaTh: OBnaneHue YHHUBEPCATbHBIMU
y4eOHBIMU [TO3HABATEIbHBIMU JIEUCTBUAMU:

0) 60a30BBIC UCCIICIOBATEIIbCKUE ACHCTBUS:

- paspabaThiBaTh IIJIaH PEIICHUS MPOOJIEMBI C
Y4eTOM aHajan3a HMMEIOIINXCS MaTepUANbHBIX W
HeMaTepuaIbHBIX PECYpPCOB;

- OCYIIECTBISITh  IIEJICHANPABICHHBIA  TOUCK
MepeHoca CpeACcTB U CHOCOOOB JIEHCTBUS B
podecCHOHATLHYIO CPEy;

- YMETh MEPEHOCUTh 3HAHMSI B TIO3HABATEIBHYIO U
MPAKTUIECKYIO0 00JIACTH KU3HEIEATEIHbHOCTH;
OBnanenue YHHUBEPCATbHBIMU
KOMMYHHKATUBHBIMH JIEHCTBHUSIMHU:

0) COBMECTHasl IeATEIIbHOCTb:

- MpeasiaraTb HOBBIE MPOEKTHI, OLICHUBATH UIEH C
MO3UIUU HOBU3HBI, OpPUTHHAJILHOCTH,
IIPAaKTUYECKONU 3HAUMMOCTH;

OBynaneHue YyHHUBEPCAIbHBIMU PETYISTUBHBIMU
JNEUCTBUSAMMU:

0) CaMOKOHTPOJIb:

- JaBaTh OIICHKY HOBBIM CHUTYallWsIM, BHOCHTH
KOPPEKTUBBl B  JIEATEIbHOCTh,  OIICHUBATbH
COOTBETCTBHUE PE3YJIHTATOB IIEJISIM

JCATCIIBHOCTH

- YMEHME ONEepUpOBaTh MOHATHAMHU: (DYHKIUS, HENpepbIBHAS (PyHK-
IUs1, TPOU3BO/IHAS, ITePBOOOPA3Has, ONpEICIIEHHBIN HHTErpall; yMEHUE
HaXOJIUTh MPOMU3BOJHBIC JIEMEHTApHBbIX (DYHKIMHA, UCHONB3Yys CIpa-
BOUHBIC MAaTEpUabl; UCCIEI0BATh B MPOCTEUIINX CIydasx (QyHKIUU
Ha MOHOTOHHOCTb, HAXOJUTh HAUOOJBIINE U HAaUMEHBIINE 3HAUYCHUS
GyHKUUH; CTPOUTH TpapUKH MHOTOWICHOB C MCIIOJB30BAaHHEM arla-
paTa MaTeMaTU4YEeCKOro aHalW3a; NMPUMEHATh IMPOU3BOAHYIO IIPU pe-
LIEHUH 3aJa4 Ha JBUKCHME; PEIIaTh PAKTUKO-OPUEHTUPOBAHHBIE 3a-
Jlaud Ha HauOoJIbLIME W HAMMEHBIINE 3HAYEHUs, Ha HaXOXKICHHUE IIy-
TH, CKOPOCTH U YCKOPEHUS

- YMEHHE OIIepUPOBATh NMOHIATUAMU: pallMOHaNIbHAs QYHKIHS, T0Ka3a-
TesbHas (PYHKIMS, cTerneHHas QyHKIMs, Jorapudmudeckas GyHKIus,
TPUTOHOMETpUYECKHEe (PyHKIMHU, oOpaTHbIC (YHKIIUHU, YMEHHUE CTPO-
UTh IpaduKu U3YyYCHHBIX (YHKIUH, UCTIOIB30BaTh rpaduku npu U3y-
YEHUU TPOLIECCOB U 3aBUCHUMOCTEH, NMPHU PEIIEHUM 3a1ad U3 APYIHX
y4eOHBIX MPEAMETOB M 33734 U3 PeaIbHOM )KU3HHU; BBIpaXKaTh HopMy-
JIAMHU 3aBUCUMOCTH MEX]ly BETUUNHAMU;

- YMEHHUE pelIaTh TEeKCTOBBIC 3a7auydl Pa3HbIX THIIOB (B TOM YHCIE Ha
IPOLIEHTHI, 0JIM U YaCTH, HA JBUKEHUE, pabOTy, CTOUMOCTh TOBApOB
U yCIIyT, HAJIOTH, 33Ja4i U3 00JacTH yNpaBJIEHUS! TUYHBIMUA U CeMEH-
HBbIMU (PMHAHCAMM); COCTABJIATh BBIPA)KEHUS, ypaBHEHUS, HEPABEHCTBA
U MX CHCTEMBI IO YCJIOBHIO 3a/1a4M, MUCCIIEI0BATh MOJyYSeHHOE pellie-
HUE U OLIEHUBATh IIPABIONOL00HOCTb PE3YJIbTATOB;

- YMEHHE BBIOMpaTh MOAXOIAIIMNA W3YYEHHBIH METOJ AJISl PELICHHS
3aJjauy, paclo3HaBaTh MaTeMaTH4eckue (PakTbl M MaTeMaTHYECKHUe
MOJIENI B MIPUPOJHBIX M OOIIECTBEHHBIX SABICHHUSIX, B UCKYCCTBE; yMe-
HUE TPUBOJUTH MPUMEPHI MATEMAaTUYECKUX OTKPBITUNA POCCUMCKOW U
MUPOBOM MaTEMaTU4ECKOM HAYKU
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2. KOAM®UKATOP OIIEHOYHBIX CPEACTB

@O yHKIMOHAIBHBIN NPU3HAK
OLICHOYHOI'O CPEICTBA
(TUT KOHTPOJILHOTO 33 IaHHs])

Meron/dbopma KOHTPOIISt

PacuérHag 3agaua

KonTtponbhast  (mpoBepodHasi) pabora,
JOMaIllHee 3ajaHue, JjabdopaTopHas paboTa,
3aHATHS, TU(GEePEHITMPOBAHHBINA 3a4€T, IK3aMEH

[IpakTrueckoe 3ananue

JlaGopatopHas paborta, IIPaKTUYECKHE
nudepeHIMPOBaHHBIN 3a4€T, IK3aMEH

Tect, TecTOBOE 3aaHNE

TectupoBanue, qudhepeHIMPOBAHHBIN 3a4ET, IK3aMEH

IIpoekTHOE 3a1aHKE

Y4eOHbIN MPOEKT, HCCIICIOBATEIIbCKUM,
CEPBUCHBI, COLIMAJIbHBIN TBOPYECKUH,
MPE3EHTALMOHHBIN

Pacnpenenenue TUIIOB KOHTPOJIBHBIX 3aJJaHUM 110 TeMam
JJIA OLICHUBAHUSL Hpe,Z[MeTHBIX pe?)y.]'H:TaTOB.

HanmenoBanune TeMbl

®opmupyembie OK TuI KOHTPOJIBHOTO 3a1aHUS

Pazmen 1

Tema 1.1

OK 1,0K2,0K3,
OK 4, 0K 5, OK 6,
OK7

0l0)

Tema 1.2

OK 1,0K 2, 0K 3, n3
OK 4, 0K 5, OK 6,
OK 7

Tema 1.3

OK 1,0K 2, 0K 3, I1P
OK 4, 0K 5, OK 6,
OK7

Tema 1.4

OK 1,0K 2, 0K 3, I1P
OK 4, 0K 5, OK 6,
OK 7

Tema 1.5

OK 1,0K 2, 0K 3,
OK 4, 0K 5, OK 6,
OK 7

OK, ITP

Tema 1.6

OK 1,0K 2, 0K 3, "3
OK 4, 0K 5, OK 6,
OK7

Tema 1.7

OK 1,0K 2, OK 3, KP
OK 4, 0K 5, OK 6,
OK 7

Pa3nen 2

Tema 2.1

OK 1,0K 2, OK 4, OK
OK7

Tema 2.2

OK 1,0K 2, OK 4, I1P
OK7

Pasgen 3

Tema 3.1

OK 1, OK 3, OK 4, OK
OK7

Tema 3.2

OK 1, OK 3, OK 4, OK

WHIBUIYaTbHOE
MpaKTUYECKUE

oOydJaronui,
pEKIaMHO-
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HanmenoBanune TeMbl

®opmupyemsie OK

Turn KOHTPOJIBHOTO 3a1aHUS

OK 7

Tema 3.3

OK 1, OK 3, OK 4,
OK 7

OK

Tema 3.4

OK 1, OK 3, OK 4,
OK 7

0l0)

Tema 3.5

OK I, OK 3, OK 4,
OK 7

OK, ITP

Tema 3.6

OK 1, OK 3, OK 4,
OK7

KP

Pa3znmen 4

Tema 4.1

OK3,0K 4, OK7

OK

Tema 4.2

OK 3,0K 4, OK 7

OK

Tema 4.3

OK3,0K 4, OK7

I1P

Tema 4.4

OK 3,0K 4, OK 7

n3

Paznen 5

Tema 5.1

OK 1,0K 2, 0K 3,
OK 4, 0K 5, OK 6,
OK7

OK

Tema 5.2

OK 1,0K 2, OK 3,
OK 4, 0K 5, OK 6,
OK 7

0l0)

Tema 5.3

OK 1,0K 2, 0K 3,
OK 4, 0K 5, OK 6,
OK7

0l0)

Tema 5.4

OK 1,0K 2, 0K 3,
OK 4, 0K 5, OK 6,
OK 7

0l0)

Tema 5.5

OK 1,0K2,0K3,
OK 4, 0K 5, OK 6,
OK7

OK

Tema 5.6

OK 1,0K 2, OK 3,
OK 4, 0K 5, OK 6,
OK 7

n3

Tema 5.7

OK 1,0K 2, OK 3,
OK 4, 0K 5, OK 6,
OK7

I1P

Tema 5.8

OK 1,0K2,0K3,
OK 4, 0K 5, OK 6,
OK7

I1P

Tema 5.9

OK 1,0K 2, 0K 3,
OK 4, 0K 5, OK 6,
OK 7

0l0)

Tema 5.10

OK 1,0K?2,0K3,
OK 4, 0K 5, OK 6,
OK7

0l0)

Tema 5.11

OK 1,0K 2, OK 3,
OK 4, 0K 5, OK 6,
OK 7

0l0)
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HanmenoBanune TeMbl

®opmupyemsie OK

TuI KOHTPOJIBHOTO 3a1aHUS

Tema 5.12

OK 1,0K 2, 0OK 3,
OK 4, 0K 5, OK 6,
OK 7

0l0)

Tema 5.13

OK 1,0K 2, 0K 3,
OK 4, 0K 5, OK 6,
OK7

OK

Tema 5.14

OK 1,0K 2, 0K 3,
OK 4, 0K 5, OK 6,
OK 7

K3

Tema 5.15

OK 1,0K2,0K3,
OK 4, 0K 5, OK 6,
OK7

I1P

Tema 5.16

OK 1,0K 2, 0K 3,
OK 4, 0K 5, OK 6,
OK7

I1P

Tema 5.17

OK 1,0K 2, OK 3,
OK 4, 0K 5, OK 6,
OK 7

KP

Pa3nen 6

Tema 6.1

OK 1, 0K 4, OK 6,
OK7

OK

Tema 6.2

OK 1,0K 4, OK 6,
OK7

OK, ITP

Tema 6.3

OK 1,0K 4, OK 6,
OK7

I1P

Tema 6.4

OK 1,0K 4, OK 6,
OK7

KP

Pa3nen 7

Tema 7.1

OK 1,0K 2, OK 3,
OK4,0K 5,0K7

OK

Tema 7.2

OK 1,0K 2, OK 3,
OK4,0K 5,0K7

OK

Tema 7.3

OK 1,0K 2, OK 3,
OK4,0K 5,0K7

OK, ITP

Tema 7.4

OK 1,0K 2, OK 3,
OK4,0K 5,0K7

OK

Tema 7.5

OK 1,0K 2, OK 3,
OK4,0K 5,0K7

OK

Tema 7.6

OK 1,0K 2, OK 3,
OK4,0K 5,0K7

OK, ITP

Tema 7.7

OK 1,0K2,0K3,
OK 4, 0K 5, OK 7

KP

Pa3nen 8

Tema 8.1

OK 1,0K 2, OK 3,
OK 4, 0K 5, OK 6,
OK 7

OK

Tema 8.2

OK 1,0K2,0K3,
OK 4, OK 5, OK 6,

0l0)
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HanmenoBanune TeMbl

®opmupyemsie OK

Turn KOHTPOJIBHOTO 3a1aHUS

OK 7

Tema 8.3

OK 1,0K 2, 0K 3,
OK 4, 0K 5, OK 6,
OK7

0l0)

Tema 8.4

OK 1,0K 2, OK 3,
OK 4, 0K 5, OK 6,
OK 7

0l0)

Tema 8.5

OK 1,0K 2, 0K 3,
OK 4, 0K 5, OK 6,
OK7

K3

Tema 8.6

OK 1,0K 2, 0K 3,
OK 4, 0K 5, OK 6,
OK7

I1P

Tema 8.7

OK 1,0K 2, OK 3,
OK 4, 0K 5, OK 6,
OK 7

OK, ITP

Tema 8.8

OK 1,0K2,0K3,
OK 4, 0K 5, OK 6,
OK7

OK

Tema 8.9

OK 1,0K 2, OK 3,
OK 4, 0K 5, OK 6,
OK 7

OK

Tema 8.10

OK 1,0K 2, 0K 3,
OK 4, 0K 5, OK 6,
OK7

"3

Tema 8.11

OK 1,0K 2, 0K 3,
OK 4, 0K 5, OK 6,
OK 7

KP

Pa3nen 9

Tema 9.1

OK 1,0K 2, 0K 3,
OK 4, 0K 5, OK 7

0l0)

Tema 9.2

OK 1,0K 2, 0K 3,
OK 4, 0K 5, OK 7

0l0)

Tema 9.3

OK 1,0K 2, 0K 3,
OK 4, 0K 5, OK 7

0l0)

Tema 9.4

OK 1,0K 2, 0K 3,
OK 4, 0K 5, OK 7

OK

Tema 9.5

OK 1,0K 2, 0K 3,
OK 4, 0K 5, 0K 7

KP

Pazzen 10

Tema 10.1

OK 1,0K 2, 0K 3,
OK4,0K 5,0K7

0l0)

Tema 10.2

OK 1,0K2,0K3,
OK 4, 0K 5, OK 7

OK, ITP

Tema 10.3

OK 1,0K 2, 0K 3,
OK 4, 0K 5, OK 7

I1P

Tema 104

OK 1,0K 2, 0K 3,
OK 4, 0K 5, OK 7

KP
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HanmenoBanune TeMbl

®opmupyemsie OK

Turn KOHTPOJIBHOTO 3a1aHUS

Pazmen 11

Tema 11.1

OK 1,0K 2, 0K 3,
OK 4, 0K 5, OK 7

OK

Tema 11.2

OK 1,0K2,0K3,
OK 4, 0K 5, OK 7

0l0)

Tema 11.3

OK 1,0K 2, 0K 3,
OK 4, 0K 5, 0K 7

OK

Temall4

OK 1,0K 2, OK 3,
OK4,0K 5,0K7

OK, ITP

Tema 11.5

OK 1,0K 2, OK 3,
OK4,0K 5,0K7

OK

Tema 11.6

OK 1,0K 2, OK 3,
OK4,0K 5,0K7

I1P

Tema 11.7

OK 1,0K 2, OK 3,
OK4,0K 5,0K7

KP

Pazgen 12

Tema 12.1

OK 1,0K 2, 0K 3,
OK 4, 0K 5, OK 6,
OK7

OK

Tema 12.2

OK 1,0K 2, 0K 3,
OK 4, 0K 5, OK 6,
OK 7

0l0)

Tema 12.3

OK 1,0K 2, OK 3,
OK 4, 0K 5, OK 6,
OK 7

I1P

Tema 12.4

OK 1,0K 2, 0K 3,
OK 4, 0K 5, OK 6,
OK7

"3

Tema 12.5

OK 1,0K 2, 0K 3,
OK 4, 0K 5, OK 6,
OK 7

OK

Tema 12.6

OK 1,0K 2, 0K 3,
OK 4, 0K 5, OK 6,
OK7

@O0, IIP

Tema 12.7

OK 1,0K 2, OK 3,
OK 4, 0K 5, OK 6,
OK 7

OK

Tema 12.8

OK 1,0K 2, 0K 3,
OK 4, 0K 5, OK 6,
OK7

OK, K3

Tema 12.9

OK 1,0K 2, 0K 3,
OK 4, 0K 5, OK 6,
OK 7

n3

Tema 12.10

OK 1,0K 2, 0OK 3,
OK 4, 0K 5, OK 6,
OK 7

TP, T1

Tema 12.11

OK 1,0K2,0K3,
OK 4, OK 5, OK 6,

KP
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HanmenoBanune TeMbl

®opmupyemsie OK

TuI KOHTPOJIBHOTO 3a1aHUS

OK 7

Paznen 13

Tema 13.1

OK 1,0K 2, OK 3,
OK 4, 0K 5, OK 6,
OK 7

OK

Tema 13.2

OK 1,0K 2, 0K 3,
OK 4, 0K 5, OK 6,
OK7

OK

Tema 13.3

OK 1,0K2,0K3,
OK 4, 0K 5, OK 6,
OK7

0l0)

Tema 13.4

OK 1,0K 2, 0OK 3,
OK 4, 0K 5, OK 6,
OK 7

OK, ITP

Tema 13.5

OK 1,0K 2, 0K 3,
OK 4, 0K 5, OK 6,
OK7

@O0, IIP

Tema 13.6

OK 1,0K 2, OK 3,
OK 4, 0K 5, OK 6,
OK 7

KP

Pazmen 14

Tema 14.1

OK 1,0K 2, OK 3,
OK 4, 0K 5, OK 6,
OK 7

I1P

Tema 14.2

OK 1,0K 2, 0K 3,
OK 4, 0K 5, OK 6,
OK7

I1P

Tema 14.3

OK 1,0K 2, 0K 3,
OK 4, 0K 5, OK 6,
OK7

I1P

Tema 14.4

OK 1,0K 2, OK 3,
OK 4, 0K 5, OK 6,
OK 7

OK

Tema 14.5

OK 1,0K 2, 0K 3,
OK 4, 0K 5, OK 6,
OK7

I1P

Tema 14.6

OK 1,0K 2, 0K 3,
OK 4, 0K 5, OK 6,
OK 7

I1P

[TpomexxyTounas
arTecTanuia

OK 1,0K2,0K3,
OK 4, 0K 5, OK 6,
OK7

DK3aMeH

VciioBHBIE 0003HAYCHUS

DO - pponTaNBHBIN (YCTHBIN) OIIPOC;
TK — TecTOBBIIl KOHTPOJIB;
OK — npoBepka 0noOpHBIX KOHCIIEKTOB;

N3 — BoinonHeHNe MHANBUIYATbHBIX 3aJaHUN;
[1P — BBIMOJIHEHHE TPAKTHYECKOW PaOOTHI;
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PT — pabouas Terpanp;
KP — xonTpOonbHas (mpoBepouHas) paboTa;
[1® — noprdonuo

IT — mpoekTt
K3 — kelic-3ananue
P® - pedepar

13 — muddepeHpoBaHHBIN 3a4ET

3. CUCTEMA OIIEHKH OBPA3OBATEJIBHBIX JOCTUKEHU OBYYAIOIINXCS
1O KA’KAOMY OHEHOYHOMY CPEACTBY

OreHKa MHIUBUAYAITBHBIX 00pa30BaTENbHBIX JOCTIKEHHH 1O pe3yabTaTaM TEKYIIETO
KOHTPOJIA U IPOMEXKYTOYHOM AaTTECTALMM IPOU3BOAUTCA B COOTBETCTBUU C YHHMBEPCAJIBHOU
IIKajIoi (Tabnuia)

IIponent KauecTBeHHas oLieHKa HHIUBUYaIbHBIX
pe3yJabTaTUBHOCTH 00pa30BaTeNbHBIX TOCTHXKEHUI

(MpaBUIILHBIX OTBETOB) 6asu1 (OTMeTKa) BepOaJIbHBIN aHAJIOT
90-100 5 OTJINYHO

80-89 4 XOPOIIIO

70-79 3 YIIOBJIETBOPUTEILHO
Menee 70 2 HEYJIOBJIETBOPUTEIHHO

Kpurepun o1ieHKH BBIITOJIHEHHOTO MPAKTUYECKOTO 3a/1aHUS

Ornenka 5 («OTJIMYHO») CTaBUTCS 3a pabOTy, BHIMIOJHEHHYIO TIOJHOCTHIO 0€3 OMHMOOK U
HEJI0YETOB.

OneHka 4 («xopoI0») CTaBUTCS 3a paObOTY, BBIITOJHEHHYIO IOJHOCTBIO, HO MIPU HAJTMYUU
B Heil He OoJiee 01HO HerpyOoi omMOKH U OJJHOTO HeJouETa, He Oosee TPEX HeA0UYETOB.

OneHka 3 («yJOBIETBOPUTEIBHO») CTABUTCS, €CIIU O0YJArOIIUICS MPAaBUIBHO BBITOTHUII
He MeHee 2/3 Bcell paboThl WM TOMYCTUI He OoJiee 0HOU rpy0oil OMMOKHM U JBYX HEIO0YETOB,
He 0oJiee 0JTHOM TpyOOi U OTHOU HE TpyOOoit oMok, He Oosee TPEX HErpyObIX OMTUOOK, OTHON
HEerpyooi ommoOKu 1 TpEX HEJOUYETOB, IPH HANUYUU YETHIPEX-TISITH HETOUETOB.

OneHka 2 («HEyIOBIETBOPUTEIBHO») CTABUTCS, €CIM YHMCIO OLIMOOK U HEJOYETOB
IPEBBICUIIO HOPMY JUJIsl OLICHKH 3 MJIH MPaBHJILHO BBIIOJIHEHO MeHee 2/3 Bcel paboThI.

Kputepuu orieHKH OTBETOB B X0/1€ YCTHOT'O OIIpoca

OneHuBaeTCsl MPaBWIBHOCTh OTBETAa OOYYAIOMIETOCS HAa OJWH U3 MNPHUBEAEHHBIX
BONPOCOB. [Ipy 3TOM BBICTaBISAIOTCS CIEAYIOIINE OLICHKH:

«OTIUYHO» BBICTABISIETCA IPU COOIIIOICHUH 00YYaIOIIUMCS CIEAYIOMINUX YCIOBHIA:

— MOJIHO PacKpBUI CoAepKaHue MaTepuaia B 00bEMe, MPeIyCMOTPEHHOM IPOrpaMMOi, coaepiKa-
HHUEM JICKLIUU U YICOHHKOM;

— W3JI0KMJI MaTepual IPaMOTHBIM SA3bIKOM B OIPENENICHHOM JIOTHYECKOW I0CIIeI0BATEIbHOCTH,
TOYHO HCIIOJIb3Ys CIELUAIN3UPOBAHHYIO TEPMUHOJIOTUIO U CUMBOJIUKY;

— [IOKa3aJl yMEHHE WJUIIOCTPUPOBATH TEOPETUUECKUE IIOJIOXKEHUS KOHKPETHBIMU IpUMEpaMH,
HNPUMEHATh UX B HOBOM CUTYaIUX P BBIIIOIHEHHH IPAaKTUUECKOTO 3a1aHus;

— MPOJAEMOHCTPUPOBAJl YCBOGHHE PaHee M3YUYEHHBIX COMYTCTBYIOMIMX BOMPOCOB, CHOPMHUPOBAH-
HOCTb ¥ YCTOWYMBOCTB MCIIOJIb3YEMBIX TIPU OTBETE YMEHHI U HaBBIKOB;

— OTBEYaJl CaMOCTOATENIFHO 0€3 HAaBOSIINX BOIIPOCOB MPETNOAaBaTENS.

HpI/IMe‘IaHI/IeZ AJI1 TOJYUYEHUSA OTMETKH «OTJIIMYHO» BO3MOKXHBI OAHA-ABC HCTOYHOCTHU
IMpU OCBCIICHHUU BTOPOCTCIICHHBIX BOIIPOCOB HJIM B BBIKJIAJIKAX, KOTOPLIC O6y‘-IElIOH.IHﬁC5I JICTKO
HCIIPAaBUJI 11O 3aMCYaHUIO ITperioaaBaTeCIs.
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«X0po1I0» - OTBET 00Y4aIOLIErocs B OCHOBHOM YAOBJIETBOPSET TPEOOBAHUAM Ha OLICHKY
«OTJIMYHOY», HO MPH 3TOM UMEET OJUH U3 HEAOCTATKOB!

— B M3JIOKEHUU JOMYIIeHBl Hebompiie mpoOebl, He NCKa3UBIINE JOTMYECKOr0  WH(pOpMaIu-
OHHOTO COZIEpKaHHS OTBETA;

— JIOTIYIIEHBI OAWMH-ABA HEOYETA MPU OCBEIIEHNH OCHOBHOTO COJEpPaHHs OTBETA, WCIPaBIICH-
HBIE TI0 3aMEYAHHIO MPETIOAaBaTEIs;

— JIOTIYIIICHBI OMMOKa MM OoJiee JBYX HEAOYETOB MPU OCBEIICHUU BTOPOCTEIICHHBIX BOIPOCOB
WM B BBIKJIQJIKAX, JIETKO UCTIPABJICHHEIC 110 3aMEUaHUI0 TIPSO IaBaTEIs.

«Y IOBIETBOPHUTEIBHOY» BBICTABIISICTCS TIPU COOJTIOACHUY CIICTYIONTUX YCIOBHUH:

— HEMOJIHO WJTM HETOCJIeI0BATeIbHO PAaCKPHITO COIEpKaHNe MaTepuaa, HO TIOKa3aHo oOIee mo-
HUMaHHE BOIIPOCa W MPOAEMOHCTPHUPOBAHBI YMEHHS, NOCTATOYHBIE U JANbHEHIIEr0 YCBOEHHUS IPO-
rPaMMHOTO MaTepuana, UMEIUCh 3aTPYAHCHUS WU JOMYIICHBI OMUOKU B ONPEACICHUU TOHSATHH, HC-
MOJIF30BAaHUHM TEPMUHOJIOTHH WM BBIKJIAAKAX, WCIPABICHHBIE TMOCTE HECKOJIBKHUX HABOISIINX BOIPOCOB
MIPETIO/IaBaTels;

— 00y4YarOIIUICS HE CHpaBWICS C MPUMCHCHHEM TCOPHHM B HOBOM CHTYyallUd TPU BBITOJHEHUH
MPAKTHYECKOTO 3a/IaHusl, HO BBITIOJHUII 3aJJaHusI 00S13aTeILHOT0 YPOBHSI CJIOXHOCTH T10 IAaHHOW TEME;

— IIpY 3HAHUU TEOPETHUYECKOTO MaTepuayia BBISABICHA HEIOCTaTOYHAs C(HOPMUPOBAHHOCTH OC-
HOBHBIX YMCHHUIA U HABBIKOB.

«HeynoBneTBOPUTEIHHO» BBICTABISIETCS TIPU COOIIOJICHUN CIICAYIOIINX YCIOBHIL:

— HE PAaCKPBITO OCHOBHOE COJIepIKaHNE YUeOHOTO MaTeprana;

— 00Hapy»XEHO HE3HAHWE WIM HEMOHMMaHWE oOydarommumcs Oonbliel win Hanbojee BaKHOM
4acTH y4eOHOTO MaTepHaa;

— JIOMYIIEHBI OIUOKH B OIIPE/ICIICHIH OHSATHIA, TIPU HCTIOJIh30BaHUM TEPMUHOIIOTHU M WHBIX BbI-
KJIaJKaX, KOTOPbIe He UCTIPABJICHBI IIOC/Ie HECKOIBKUX HABOSIINX BOIIPOCOB MPETIOIaBaTENs;

— oOyyaromuiics 0OHapyKUII IOJTHOE HE3HAHKE W HETMIOHHUMaHHEe U3y4aeMOoro Y4eOHOTO MaTepra-
JIa WJTH HE CMOT OTBETUTH HU Ha OJWH U3 MTOCTABJICHHBIX BOPOCOB 10 N3y4aeMOMY MaTepHaiy.

Kputepuu onienku coctaBieHust 1 0pOpMICHHSI ONOPHBIX KOHCIIEKTOB

B xozxe mpoBepku npenoaaBaTesieM OMOPHbIE KOHCIEKThI OLEHUBAIOTCS MO CIEAYIOIINM
KPUTEPUSIM:

1. CooTBETCTBHE CONEPIKAHUS TEME.

2. IlpaBriibHAs CTPYKTYPUPOBAHHOCTHh HH(POPMAIIUH.

3. Hanuuaue oru4eckoil cBA3M U3M0KEHHOH HH(OpMAIIHH.
4. AKKypaTHOCTb U TPAMOTHOCTb HU3JI0KEHUSI.

5. Pabota cana B Cpok.

Kaxxnprit kputepuii onleHUBaeTCs 1Mo S-0amnpHO# 1mikane. [Ipu BeICTaBICHHH OIICHKH 3a
OHOpHBIfI KOHCIICKT BBIBOAUTCSA cpez[Hee 3HAYCHHUEC OLICHKU II0 IIAATHU Hepe‘-II/IC.HeHHBIM
KPUTEPHUSIM, OKPYTIISIEMOE JI0 TIEJI0T0 3HAYCHUS (JI0 OLIEHKH) TI0 MPaBUJIaM OKPYTJICHUSI.

Kputepun OLEHKH BBIMOJTHEHUS MPAKTHYECKUX padoT M WHAWBUIYAIbHBIX (B T.4.
3a4€THBIX ) 3a/IaHHM:

1. 3amanue cuuTaercs BBINOJHEHHBIM O€3YNpPEYHO, €CIH pPEe3yNbTaT NPaKTUYECKOH
paboTHI MMOJTyYEH PU MPABUIBHOM XOJ€ PEIICHUS 3a/JaHUsl U aKKYPaTHOM BBITTOJIHEHUH.

2. 3ajaHue CUMTACTCS HEBBINOJHEHHBIM, €CIM OOYYaloIIUICs HEe HPUCTYINHI K €ro
BBINIOJTHEHUIO WJIM JOMYCTHJ B HEM IOTPEUIHOCTh, CUMTAIOIIYIOCS, B COOTBETCTBHH C IICTIHIO
paboThl, OIINOKOM.

B xome orneHuMBaHUS BBINOJTHEHUS NPAKTUYECKUX W WHIUBUIAYAIbHBIX 3aJlaHHI
UCTIONB3YyeTCsl MATHOA/UTbHASL CUCTeMa OICHOK. [lomokutenbHas oreHka («3», «4», «5»)
BBICTABJISIETCS, KOT/a OOYyYaloImMCs TOKa3ajdl BJIQJICHHE OCHOBHBIM YMEHHSIMH B paMKax
BBITIOJTHEHUS MPAKTUYECKON paOOThI MM UHIUBUAYATHHOTO 3a/IaHUS:
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1. «OTIUYHOY» BBICTABISIETCS IPU COOTIOICHUN CIETYIOIINUX YCIOBHIA:

— 00Y4YAarOIIUICS CAaMOCTOSTEIIEHO BBITIONHUIII BCE TAlbl PEIICHHUS 337a4 B PAMKaX BBITOTHEHUS
MPAKTHYECKUX U UHAUBUYaTbHBIX 3a/JaHUM;

— paboTa BBITIOJTHEHA MOJIHOCTHIO U MOTyYeH BEPHBIM OTBET WM HHOE TPeOyeMoe Mpe/ICTaBICHUS
pe3ynbraTta paboThl.

2. «X0po1110» BBICTABIISAETCS NMPH COOTIOACHUH CIEIYIOIUX YCIOBUM:

— paboTa BBITIOTHEHA MOHOCTHIO, HO TIPU BHIMIOJIHEHUU O0HAPYKUIOCH HEJIOCTATOYHOE BIIaJICHUC
HaBBIKAMH pa0OThI ¢ HHCTPYMEHTapHeM (000pyI0BaHUE, TPUOOPHI U T.I1.) B paMKaX MOCTaBJICHHOW 3a/1a-
uuy;

— MPaBWJIBHO BBITIONTHEHA 0OJIbINAst 9acTh paboThI (CBBIIIE 85 %);

— paboTa BBINOIHEHA MOTHOCTHIO, HO MCTIOIH30BAHbl HAMEHEE ONTHMAaJIbHBIE ITOJXO0/BI K pelle-
HUIO ITOCTaBJICHHOW 3a/1a4u.

3. «Y 1OBIIETBOPUTEIHHOY» BBICTABIISETCS MPU COOTIOACHUN CIIEIYIOMIMNX YCIOBHI:

— paboTa BBINTOTHEHA HE TIOJHOCTHIO, AOMYIICHO 0oJiee TPEX OMMOOK, HO 0OYJAIOIIHIICS BIaJgceT
OCHOBHBIMH HaBBIKaMH PabOTHI ¢ HHCTpyMEHTapreM (000pyaoBaHUE, MPHOOPHI U T.I1.), TPEOYEMBIM IS
pelleHHs TIOCTABJICHHOW 3a/1a4H.

4. «HeynoBrieTBOpUTEIHHOY BBICTABIISETCS IPU COOIOICHUN CIEIYIOIINUX YCIOBUMA:

— IIOMYIIEHBI CYIIECTBEHHBIE OIMNOKH, IMOKA3aBIINE, YTO OOYJAIOIIHMICSI HE BIaJceT 0053aTeihb-
HBIMH 3HAHUSMH, YMCHUSAMHU M HaBBIKaMu paboTel Ha [1K uimm 3HaunTeNbHAS 9acTh pabOTHI BBHITOTHEHA
HE CaAMOCTOSITEIILHO.

Kpurepuu onieHku B Xx0/1€ SK3aMeHa

B ocHoBe oreHKM TpH cade dK3aMeHa JISKHUT MATHOAIIbHAS cucTeMa (5 «oTiuuHoY, 4
«XOpOILO», 3 «yTOBIETBOPUTEIHHOY, 2 «HEYIOBICTBOPUTEILHOY).

1. OtBer olEHHUBAaETCI HA «OTIWYHO», €CIH OOYyYaIOUIUICS HCYEPIBIBAIOIIE,
I0CJIEI0BATEIHHO, TPAMOTHO M JIOTHYCCKH CTPOMHO M3JIaraeT MaTephall 1o BOIpocaM OuieTa
(TeCTa), HC 3any,Z[H}IeTCSI C OTBCTOM HpI/I BUOOU3MCHCHUHN 3aJaHU, CBOGOI[HO CHpaBHHeTCH C
peIIeHHEM MPAKTHYECKUX 3a7a4 M CIOCOOEH 00OCHOBATH MPUHATHIC PEIICHHUS, HE JOIMYCKAeT
OIINOOK.

2. OTBeT OIICHUBACTCS Ha «XOPOIIO», €CIU 00yJaromuics TBEPIO 3HAET MPOTrPaMMHBII
MaTcpuall, T paMOTHO U IO CYHICCTBY €TI0 HU3JIaract, HC JOIMMYCKACT CYIICCTBCHHBIX HETOYHOCTEH
IpU OTBETAaX, YMEET I'PaMOTHO NPUMEHSATh TEOPETUYECKHE 3HAHHMS Ha MPAKTHUKE, a TakKke
BJIaCCT HGOGXO,Z[I/IMBIMI/I HaBbBIKaMU PCHICHUA MMPAKTUYCCKUX 3a/1ay.

3. OTBET OIIEHMBACTCS HAa «YyIOBJIECTBOPUTEIBHO», €CIIM OOYJarOUTUHCSI OCBOMII TOJBKO
OCHOBHOM Marepuai, OJHAKO HE 3HaeT OTIEIbHBIX JeTaliel, JOMyCKaeT HETOYHOCTH U
HEKOPPEKTHBIE (HOPMYIUPOBKH, HApYIIAET IOCIEIOBATEILHOCT, B HM3JI0KEHUHM MaTepuaia u
UCTIBITHIBACT 3aTPYAHEHUS MIPH BBHITIOJIHEHUU MPAKTUYECKUX 3aTaHUN.

4. OTBeT OLIEHUBAETCS HA «HEYAOBJIETBOPUTEIBHOY», €CIM OOy4YaIOLIUICS HE PacKpbuI
OCHOBHOE COJIep’)KaHHWe MaTepuana, JMJOMYCKaeT CYIIECTBEHHbIC OIMHMOKH, C OOJBIIUMU
3aTpyJHEHUSIMH BBITTOJIHSIET MPAKTUUYECKHE 3a/1aHus.

4. BAHK KOMIIETEHTHOCTHO-OHEHOYHBIX MATEPHUAJIOB /UIS1 OHEHKH
YCBOEHMUSA YYEBHOI'O ITPEJIMETA

4.1 Texkymmii KOHTPOJIb

4.1.1 Kommuiekt oueHounsix 3agaHuii Nel. Bxognoit kontposb. Paznen 1. IloBropenue xypca
MaTeMaTUKH OCHOBHOM IIKOJIBI
Oos3aTeIbHAS YACTh
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IlIpu pewenuu 3adanuni 1-4 3anuwiume npaGUIbHLIL OmMeem U3 Uemvlpex

npeo10IHCceHHbIX.
1. (1 6amr) Packpoiite hOpMyITy COKPALICHHOTO YMHOXEHHUs a’-b’:

A) a*-2ab+b% B) (a-b)(a+b); B) a?+2ab-b? I') (a-b)(a-b)

2. (1 6amn) [Mnomaap TpeyroabHUKA BEIYUCISAETCS 1O hopMyIie:
A) S=a*b; b) S=(a*b)/2; B) S=2a*b; I') S=(a*b)/3.

105,
8

3. (1 6amn) Kakoe 3 clieyromux Yuce 3aKII09eH0 MexK Iy yncnamu 17 u
A)0.4;b)0,5;B)0,6;T) 0,7

4. (1 6ann) Jaus rpaduxu pynxmuii. Kakas popmyna coorBercTByet rpaduxy 3)?

1) N 2) | 3)

o] 1\ o[ 1 : o] 1

1 9
' ==—x—06 2 . )= ——
A) ) 2 ' :B) y= x> —8x+ 1 1; B) ) x; T) y=x+5.

Ilpu evinoanenuu 3a0anuit 5-8 3anuniume x00 pewieHuA U NOJIYYEeHHbLIL OMmEem.
I 11

5. (2 6anna) Beumcnure 2 S

6. (2 6anna) Pemmre ypaBHEeHHE X2-7x+10=0. Eciu ypaBHEHHE UMeeT 0ojiee OAHOTO KOp-
Hs, B OTBET 3alMIIMTE MEHBIIUN U3 KOPHEH.

7. (2 6anna) I[lmomanp 3eMenb KPECTHIHCKOTO X035HCTBa, OTBEJECHHAS O] TTOCAIKy KyC-
TapHUKOB U I[BETHUKOB, COCTaBIseT 24 ra W pacnpelelieHa MeXAy HUMU B OTHOLIEHHH 5:3.
CKOJIBKO IeKTapOB 3aHUMAIOT LIBETHUKU?

8. (2 6amna) Beicota BH nmapamnenorpamma ABCD penut ero cropony AD Ha oTpe3ku
AH=2 u HD =32. /luaronans napamienorpamma BD pasna 40. HaliguTe momans mapasmieno-
rpaMma.

JonoJHUTEIbHASA YACTh

Ilpu eévinonnenuu 3adanus 9 3anumume xo00, 000CHOGAHUE PEUIEHUA U NOTYYEHHDbLI
omeem.

9. (3 6anna) Ppi00I0OB MPOIUIBLT HA JIOAKE OT MPUCTAHH HEKOTOPOE PACcCTOSIHUE BBEPX IO
TEUEHUIO PEKH, 3aTeM OPOCHIT SIKOPh, 2 Yaca JIOBUJI PeIOY U BEpHYJICS 00paTHO 4epe3 5 4acoB OT
Hauana nyremecTBus. Ha kakoe paccTossHuE OT NMPUCTAHU OH OTIUIBLI, €CJIM CKOPOCTh TEUCHHUS
peKH paBHA 2 KM/4, a COOCTBEHHAsi CKOPOCTh JIOJIKH 6 KM/4?

4.1.2 KommekT oreHouHbIX 3aganuit Ne2. Paznen 3. [IpsiMble U TUIOCKOCTH B POCTPAHCTBE
TeopeTnyecKkye BONPOCHI:
1. Cdhopmynupyiite Teopemy [Tudaropa.
2. [lepeuncanure ocHOBHBIE (PUTYPBI B IPOCTPAHCTBE.
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3. [lepeuncaure criocoObl 3aJaHUs IIIOCKOCTH.

4. [Iponomxure Teopemy: «Ecnu ogHa U3 IBYX HapajuiebHbIX NPSAMBIX HNEPIEHIUKYIIPHA
IUIOCKOCTH, TO...».

5. [Ipomomxure Teopemy: «Ecnu aBe mapamienbHble IIOCKOCTH IEPECEKalOTCsl TPEThEH,
TO...».

6. Chopmynupyiite onpenencHe IByTPaHHOTO yria.

7. ChopmynupyiiTe onpeneneHre TpEXIpaHHOTO yTia.

8. PackpoiiTe HoHSATHE «yroJ MEXIy MPAMBIMI.

9. [Nepeuncnure B3aMMHOE PACTIONIOKEHHE ABYX NPSMBIX B IPOCTPAHCTBE

10. Kakwe npsiMble Ha3bIBAIOTCS TAPaJUICIBHBIMU B POCTPAHCTBE?

11. Kakwue npsiMble Ha3bIBaIOTCS CKPEIIUBAIOIIMMUCS B IPOCTPAHCTBE?

12. Kakue npsiMble Ha3bIBalOTCS MEPIEHANKYIISPHBIMU B IPOCTPaHCTBE?

13. [lepeuncnure B3anMHOE PaCIIONIOKEHHE IPSIMON M IUIOCKOCTH B IPOCTPAHCTBE.

14. Packpolite NOHATHE «yroJI MEKIY MPSMOM U IIJIOCKOCTBIO.

15. Packpolite noHsTHE «IAPAIEIBHOCTD IPSIMOU U IIIOCKOCTHY.

16. PackpoiiTe noHsTHE «IEPHIEHIUKYISPHOCTD MPSIMOI U IIIOCKOCTI.

17. [lepeuncnuTe B3aMMHOE PacIoIOKEHUE ABYX INIOCKOCTEH B IPOCTPAHCTBE.

18. PackpoiiTe noHATHE «yroa MEXIY TIOCKOCTSIMI.

19. PackpoiiTe noHsTHE «ApaIEIBHOCTD IUIOCKOCTEW.

20. Packpoiite noHATHE «HEPIEHANKYISIPHOCTD IIJIOCKOCTEW».

21. Kaxk naiitu paccTossHuEe OT TOUKH 10 TPSIMON?

22. Kak Haiitu pacctosHne Mexay IpsSMbIMHU?

23. Kax HaiiTi paccTosHuE MEXTY TUIOCKOCTSIMU?

24, [Iponomxure onpeaenenue: «llepnenaukynsp — 31o0...».

25. [Iponomxure onpexnenenue: «HakaoHHas — 3TO. .. ».

26. [Iponomxure onpeanenenue: «IIpoekiust HAKIOHHOH — 3TO. .. ».

27. [lepeuncnure cBoicTBA MapaIEIEHOTO IPOEKTUPOBAHMUS.

28. [IpuBenuTe nmpumMepbl CHMMETPUI Ha MIIOCKOCTH B NMIPUPOJIE, HA Cy THE.

29. [IpuBenuTe mpumepbl CHMMETPUI B IPOCTPAHCTBE B IPUPOJIE, HA CYIHE.

30. B 4eMm oTnuune NOHATHS «IBIKESHHE)» OT TIOHATHS «ITOBOPOT»?

KonTpoJbHas (mpoBepoYHasi) padoTa
Oos13aTeIbHASA YACTD
Ilpu pewenuu 3ad0anun 1-4 3anumiume npasuibHBIL omeem U3 Yembvlpex
npeoI0IHCceHHbIX.
1. (1 6amn) PacmndpyiiTe KpaTKyro 3aluch: a€f.
A) Touka a NPUHAMICKUT IIOCKOCTHS; B) Touka a npuHaIexkuT npsMoif; B) mnpsmas a

MPHUHALICKHUT IIockocTHf; ) mpsiMast @ mepecekaeT II0CKOCThS.

2. (1 6amm) [pameie AB u CJ1 ckpeuuBatorcsi. Kakoe pacnonoxenne umerot npsimbie AC u B/1?

A) mapainensHbie; b) nepnennukynspasie; B) ckpemmuBatorces; ') mepecexarorcs.

3. (1 6amn) [Tnockoctr a u B umeroT 1 obmryro Touky. KakoBo ux B3auMHOE
pacnosoxxeHue?

A) napainensHbl; b) nepecekatorcs no npsimoit; B) coBnanator; I') ckpemuBatorcs.

4. (1 6amn) Ecnu mpsmasi, mpoBeneHHast Ha IJIOCKOCTH 4Yepe3 OCHOBAaHHE HAKJIOHHOMH,
NEPIEHUKYIIIPHA €€ IPOEKIINH, TO OHA. ..

A) mepneHAMKYISpHAa M caMOil HakJIOHHOW; b) mapamnenbHa um camoil HakiIOHHOW; B)
CKPEIMBAETCS C HAKIOHHOM; [') mepneHauKynsipHa OCHOBaHUIO HAKJIOHHOM.

Ilpu evinoanenuu 3a0anuit 5-8 3anuniume x00 pewieHusA U NOJIYYEHHbLIL OMEem.

5. (2 6amna) Yepes koHIipl oTpeska AB u ero cepeanny M mpoBeneHbl NapaielibHbIC
NpsIMbIE, TIEPECEKAIONINE HEKOTOPYIO TJIOCKOCTh B Toukax A, B; u M. Haitaure nnuny otpes-
ka MM, ecu otpe3ok AB He nepecekaeT miockocTh v ecnu AA 1=6,8cm, BB1=7,4cm.

6. (2 6amna) IIpsmeie AC, AB u A/l monapuo nepnenaukyisipasl. Haliqute orpesok CJI,



63

ecimm AB=5 cm, BC=13 cm, AJI=9 cm.

7. (2 6amma) M3 ToUkM K TIJIOCKOCTH TIPOBEICHBI 1BE HaKJIOHHBIC. HaliuTe nuHbI 0011ero
HepHeHI[I/IKy.]'DIpa, €CJlIn HpOCKLII/II/I HAKJIOHHBIX OTHOCITCSA KakK 23 1 MJIWHBI HAKJIOHHBIX paBHBI
23 cmu 33 om.

8. (2 o6amma) Hauweptute ky0 ABC/IA1B1CiM1;. Iloctpoiite Touky KEAB, Touky
Me/l/11C, orpe3ok PEEA1B1C;.

JdonoaHuTeJbHAasA YaCTh

Ilpu evinonnenuu 3adanus 9 3anumwume xo00, 000CHOGAHUE PeUleHUA U NOTYYEHHbLI
omeem.

9. (3 6aima) Ha pucyHKe H300paKEHO CEYCHHE 3EMHOW IMOBEPXHOCTH IUIOCKOCTHIO,
Npoxojsiie yepe3 ochb BpaileHusa. MMeroTcs Toukun A u B, nexaiive Ha JIMHUM CEUCHUS.
Onpenennure paccTosSTHUE MEXKIAY JAAaHHBIMM TOYKAMH IO IPSIMOM M IO 3€MHOW IOBEPXHOCTH,
€CJIM M3BECTHO, YTO TOYKM YCMaTpuBalOTcd U3 LeHTpa 3emian O moj yriom 60° u eé panguyc
paseH 6400 km.

(S M

4.1.3 Kommnekt oneHouHbIX 3aaanui Ne3. Pazaen 4. KoopauHaTsl 1 BEKTOPBI
Teopernyeckue BONPOCHI:

W3 yero cocTouT NpsSMOYTOJIbHAS CUCTEMA KOOPAMHAT B POCTPAHCTBE?

Ecnu Touka eXUT B IJIOCKOCTH Xy, KaKas KOOpPAWHATA Y Hee HyJIeBas?

[IpuBenuTe mpuMep KOOPAMHAT TOYKU A, KOTOpas JISKHUT Ha OCH Z.

PackpoiiTe moHATHE «BEKTOPY.

Kaxk HaiiT KoopIuHATEI BEeKTOpa?

Ilepeuncnute 1 packpouTe MpaBuiia CIOKEHUSI BEKTOPOB.

Kaxue BeKTOpBI Ha3bIBAIOTCA KOJUTHHEAPHBIMU?

Kakue BeKTOpBI Ha3bIBAOTCS MIEPIICHANKYISIPHBIME?

YeMy paBHO CKaJISIpHOE NMPOU3BEIECHUE BEKTOPOB?

Kak HaiiT BEKTOpHOE MTPOU3BEICHUE BEKTOPOB?

YemMy paBeH yroi Mexay BEKTopamu?

[IpuBennTe mpumMep MaTPHUIIBT 2X2.

[IpuBennTe mpumep MaTpUIIbl 3%3.

CoNoO WD E

el ol =
w o

KonrpoJnHasi (mpoBepoyHas) padora

Oo0s13aTeIbHASA YACTh
Ilpu pewenuu 3a0anuit 1-4 3anuwiume npasuibHvlil omeem u3 Yemaulpex nPpeoioHceHHbIX.
1. (1 6amn) Jausr Toukn A(1,0,5), B(-2,0,4), C(0,-1,0), /1(0,0,2). Kakne u3 HUX JIexkaT Ha
KOOpAWHATHOH mpsiMoi Oy?
A) A; B)B; B)C; I) [I.
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2. (1 ©Oamm) Kaxme wu3 Bekropos a(1,0,-1), c(1/3,2/3,-2/3), B(1,1,1), p(0,0,-2) sBistroTCS
€ IMHUYHBIMA?

A)a;b)c;B)B; ) p.

3. (1 6amn) Kakue u3 Bexropos a(1,2,-3), ¢(3,6,-6), B(2,4,-6) KoITMHEAPHBI?

A) a, B; b) ¢, B; B) a, c; I') kommHeapHBIX BEKTOPOB HET.

4. (1 6amn) Haumer toukm A(2,0,5), B(2,4,-2) C(-2,6,3). CepenuHoii Kakoro oTpe3ka
sBisieTcst Touka M(0,3,4)?

A) AB; b) BC; B) AC; I') CB.

Ilpu evinoanenuu 3a0anuit 5-8 3anuniume x00 pewieHusA U NOJIYYEHHbLIL OMEem.

5. (2 6amna) ansl BekTops! a(-6,0,8) , B(-3,2,-6). HaiinuTte ckansipHOe MPOU3BEICHUE BEK-
TOPOB.

6. (2 6ata) IIpu KakuX 3HAYEHUAX 71 BEKTOPHIA (4,1,2), B(1,2,n) nepneH MKy IsSpHbI?)

7. (2 6anna) dansr BekTops! a(-6,0,8), B(-3,2,-6). Halimure KocuHyC yria MEXIy BEKTOpa-
MHU.

8. (2 6anna) Jlokaxxkure, uTo uyeThlpéxyronbHUK ABC/] siBnsseTcs pomOoMm, eciu:
A(6,7.8), B(8,2,6), C(4,3,2), [(2,8,4).

JdonoaHuTeJbHAasA YaCTh
Ilpu evinonnenuu 3adanus 9 3anumwume xo00, 000CHOGAHUE PeUleHUA U NOTYYEHHbLI
omeem.
9. (3 6amra) Maker cllaHd Ha Cy/JHE TIPEJICTABJICH HAa KOOPAMHATHOM TutockocTh. Haiinure

IUIOINAAb CJIAaHU (YETHIPEXYTOJIbHUKA), BEPIIUHBI KOTOPOro uMeroT koopauHatsl (8;0), (10;8),
(2;10), (0;2).
¥

10F

4.1.4 KoMmekT oueHouHbIX 3aganuil Ne4. Pa3znen 5. MHOrorpaHHUKY U Tena BpallleHUs
Teopernueckne BONPOCHI:

1. IIponomxure onpeaeneHue: «KMHOTOrpaHHUK — 3TO. ...

2. IIponomxure onpenenenue: «lIpuzma — 370...».

3. IIponomxure onpenenenue: «I[IpsAMOyTronbHBIN Napaienenunes — 3T0. .. ».

4. [Ipomomxure onpeaenenue: «Ky6 — 3t0...».

5. [Iponomxure onpenenenue: «llupamunga — 370...».

6. CdhopmynupyiiTe CBOKCTBO O IPOTUBOJISKAIINX I'PaHSIX NapajulesIenUIIeaa.

7. ChopmynupyiiTe CBOWCTBO O THATOHAJIAX MMapajuIeIeTuIeaa.

8. ChopMynmupyiiTe CBOWCTBO O IHArOHAIW M JIMHCHHBIX pa3Mepax MPsSMOYTOJBHOTO ITa-
pajuienenumnesa.

9. Kaxkas npusmMa Ha3bpiBaeTcs psAMoit?

10. Kaxkas npusmMa Ha3pIBaeTCs IpaBUIBHON?

11. Packpolite noHaTHe «IpaBUibHAs MAPAMUIAY.

12. Uro takoe anogemMa npaBuIbHONW THPaMHUIbI?

13. B uem oTyinume moyHONM MOBEPXHOCTH MPU3MBI OT MTOJTHOW OBEPXHOCTH MUPAMHUIBI?

14. ChopmynupyiiTe TeOpeMy 0 BEIYUCICHHN OOKOBOM MOBEPXHOCTH MPSIMOU MPU3MBI.

15. ChopmynupyiiTe TEOpEeMy O BBIYMCICHHH OOKOBOH MOBEPXHOCTH IMPABHJILHOU MUpPaMU-

IIBL.
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16. HazoBute mpemnmersl W3 Bamieit MpodecCHOHATLHOW ACSITEIBHOCTH, KOTOpPHIE HUMEIOT
(hopMBI MHOTOTPAaHHHKOB.

17. Kakue MHOTOTpaHHHMKHM Ha3BIBAIOTCS MpaBUIbHBEIMU? [lepeunciure mpaBUIbHBIE MHOTO-
TPaHHUKHU.

18. IIponomxure onpenenenue: «{umuuap — 31o...».

19. IIponomxure onpenenenue: «kKonyc —310...».

20. [Iponomxkure onpenenenne: «Y CeUeHHBIH KOHYC — 3TO. ...

21. IIponomxure onpenenenue: «llap —3710...».

22. Yro sBiseTCs BBICOTON YCEUEHHOT 0 KOHyca?

23. Yro sIBJISIETCS OCEBBIM CEUEHHEM LIMJIMHIPA, KOHYCa, YCEYEHHOI0 KOHyca, mapa?

24, [Tepeuncnure e AMHAUIIBI U3MEPEHUS TUIOIIAIH, 0ObEMa.

25. UeMy paBHO OTHOIICHHE TUIONIAICH TOBEPXHOCTEH MOA0OHBIX (DUTYDP B MIPOCTPAHCTRE?

26. Uemy paBHO OTHOIIEHHE 00BEMOB MOIOOHBIX (GUTYP B IPOCTPAHCTBE?

27. HazoBute mpenmersl u3 Bamieil Mpog)eCCHOHABHOW NEATENBHOCTH, KOTOPBIE WMEIOT

($hopMbI TeN BpalIeHusl.

KoHTpoJbHas (mpoBepoYyHasi) padora
Oos13aTebHASA YACTD
Ilpu pewenuu 3a0anuit 1-4 3anuwiume npasuibHvlil Omeem u3 Yemaulpex npeoioHceHHbIX.

1. (1 6ann) B kakux enuHUIAX U3MEPSIETCS IUIONIAJb MOBEPXHOCTH MHOTOTPaHHU-
Ka?

A) B rpaaycax; b) B meTpax; B) B kBagpaTHbIX MeTpax; [') B AByrpaHHBIX Tpajycax.

2. (1 6amwn) [Lnomaas 60KOBOM MOBEPXHOCTH MIPU3MBI BBIYUCIISETCS 110 (hopMyIie:

A) S =S, + 2 Socu-; B) Seoc =Poc*H; B) S =B + S Soens I') Seox =2p,, *H.

3. (1 6amr) Yto ABIAETCS OCEBBIM CEUCHHEM YCEUCHHOTO KOHYyCa?

A) paBHOOEIpEHHBIN TPEYroJbHUK; b) paBHOOEIpeHHas Tpanenus; B) npsamoyronpauk; ')
IPSIMOYTOJIbHASL TPareLysl.

4. (1 6amn) Kakas ¢urypa moiydaercs: mpu BpaIIEHUU MPSMOYTOJIBHOTO TPEYroJbHHKA
BOKPYT OJJTHOTO U3 CBOUX KaTETOB?

A) xonyc; b) yceuennslii konyc; B) nupamupa; ') yceuennas nupamuaa.

Ilpu evinoanenuu 3a0anuit 5-8 3anumiume x00 pewieHuA U NOJIYYEHHbLIL OMEem.

5. (2 6amta) PeOpo ocHOBaHMS MPaBHIBLHOW TPEYrodbHOW MUpaMuAbl 3 M, anodema
6M. HaliauTe miomaas 60KOBOM MOBEPXHOCTH MUPAMUJBI.

6. (2 6anna) [luaronans KyOa paBHa 588. Haiinute ero oonem.

7. (2 6anmna) [IpsAMOYroIbHUK CO CTOPOHAMHU 8CM W 3CM BpamiaeTcsi BOKPYT OOJIBIIIEH CTO-
poubl. Haiinute 00beMm, miomaau O0KOBOH U MOTHON MOBEPXHOCTEH MOTYYCHHOTO TEla.

8. (2 6ara) Beraucnure moBepxHOCTh OaTHChEPhl, UMEIOIIEeH GopMy IIapa paanyca 2,5 M.
B oTBeT 3anummre 4ncio, AeIEHHOE Ha TT.

JonoJHUTEIbHASA YACTh

Ilpu eévinonnenuu 3adanus 9 3anumume xo00, 000CHOGAHUE PEUIEHUA U NOTYYEHHDbLI
omeem.

9. (3 OGamna) IIpoctaBpTe mNpUMEpHBIE pa3Mepbl Ha NPEACTABICHHBIX HA PHUCYHKE
KOMOMHHMPOBAHHBIX TE€OMETPUYECKUX TeJaX, BBIIOJHUTE HEOOXOAMMBIE pacyeThl (IUIOMIa]lb
MIOBEPXHOCTH M 00BEM).

[Ipennonaraempie MOJEIU AETAICH:




4.1.5 KomrnekT oreHOuHbIX 3agaHuii Ne5. Paznen 6. MHOxecTBa. DiieMeHThI Teopuu rpadoB
TeopeTuyecKkue BONPOCHI:

CdhopmynupyiiTe onpeieneHue MHOKECTBA.

[Ipomomwkure onpenenecane: «O0beTMHCHUE MHOXKECTB — 3TO. ...

[Iponomxkure onpenenenue: «llepeceueHne MHOXKECTB — 3TO. .. ».

[Iponomxkure onpenenenue: «Pa3HOCTh MHOXKECTB — 3TO...)».

N300pa3ute 00beIMHEHHE ABYX MHOXKECTB Ha Kpyrax Ditiepa.

N300pa3ute nepeceueHne TpeX MHOKECTB Ha Kpyrax Juepa.

Chopmynupyiite onpeneicaue rpada. Uto Ha3pIBaeTCs BEpIIMHOM, peOpoM rpada?

Kak HaiiTu crenenp BepuuHbI rpaga?

HazoBuTe oTIMunTEIHHBIE YEPTHI MIOJIHOTO W HEMOTHOTO TpadoB.

10 HazoBute oTIIMunTEIHHBIE YUEPTHI CBSI3HOTO U HECBI3HOTO IpadoB.

©CooNOR~WNE

KonTpoJbHas (mpoBepoyHasi) padoTa
Oos13aTebHASA YACTD
Ilpu pewienuu 3a0anuit 1-4 3anuwiume npasuibHvlil omeem u3 Yemaulpex npeoioHceHHbIX.
1. (1 6amr) Kakas omepartus nzobpakeHa Ha Kpyrax Jitepa?

A)E=AuBB)E=AnB;B)E=A\BT)E=A-B.
2. (1 6anm) Kakoii rpa¢ npencrasnen?

A) monueiit; b) Henonueiii; B) mepeso; I)
HYJIEBOM.

3. (1 6amn) [TaTepo paboUKMX BCTPETHINCH MPH BBICAAKE LIBETOB B KIIyMOBbI. CKOJIBKO BCETO OBLIO
CJIETIaHO PYKOIOXKaTHI

A)10;B) 11;B) 5;T) 6.

4. (1 6amn) Omnpenenure CTEIICHb BEPIIUHBI B:

A)8:;B) 11;B)3; 1) 5.
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Ilpu évinonnenuu 3a0anuil 5-8 3anuwiume x00 peuwieHus U NOJIY4EeHHbLIL Omeem.

5.(2 6amma) 1. [lamsl gBa MHOKecTBa A={2, 4, 6, 8, 10, 12}, B={3, 6, 9, 12}. 3anumure u
n300pasute rpaguyecku HoBoe MHOKecTBO E:a) K= AUFB ;0)E=AnB.

6. (2 6anna) Konuael apy3bst 3aHUMAIOTCS KAKUM-HUOYIb BUIOM CHOPTA. 14 U3 HUX yBIEKAIOTCS
¢yr6onom, a 10 — GackerOo0M. U TONIBKO ABOE YBICKAIOTCA M TEM U APYTUM BHIOM criopTa. CKOIBKO
apyseit y Tomu?»

7. (2 6amra) Ha pucyrke — cxema JOporT, CBS3BIBAIOIIMX Topojckue mapku A, b, B, I, /I, E. Ilo
KaXI0i JOpOre MOXHO ABHUIAThCS TOJBKO B OJHOM HAIIPAaBIEHUH, YKa3aHHOM cTpeikoi. CKOJIBKO
CYIIIECTBYET pa3IMIHBIX ITyTeH u3 mapka A B mapk E?

B K
A \r \
e E
B I

8. (2 Gamma) MoXHO 1M HapuUCOBaTh HM300paKEHHBI Ha pHUCYHKE Tpad HE OTphIBas
KapaHaal OT OyMaru v mMpoBOs KaX10e pedpo poBHO OJUH pa3?

JonoaHuTeabHas YacTh

Ilpu evinonnenuu 3adanusn 9 3anuwiume xo00, 000CHOGAHUE peuieHUs U NOJIYYEHHBLI
omeem.

9. (3 6amna) IepByro WM BTOPYIO KOHTPOJBHBIE PAOOTHI 10 MaTEMATHKE YCIIENIHO HAITUCATH 33
CTYJEHTa, MEPBYI0 WM TpPeThio — 31 CTyHOeHT, BTOpyro WM TpeTbto — 32 cryaeHra. He meHee nByx
KOHTPOJBHBIX pa®oT BeimoMHWIN 20 cTyneHTOB. CKOJBKO CTYACHTOB YCHEIIHO PEIIMIA TOJNBKO OIHY
KOHTPOJIbHYIO paboTy?

4.1.6 KomruiekT onieHOUHBIX 3aaHuil Ne6. Paznen 7. DneMeHTh KOMOMHATOPUKHU, CTATUCTHKH U
TEOPUU BEPOSITHOCTEN
Teopernyeckue BONPOCHI:
. [Iponomxkwure onpeneneuue: «CiryqaitHoe coObITHE — 3TO...». [IpuBeauTe mpumep.
. [IpuBeuTe mpuMep TOCTOBEPHOTO COOBITHSL.
. [IpuBeauTe mpuMep HEBO3ZMOKHOTO COOBITHS.
. [Iponomxkure onpeznenenue: «BeposTHOCT CIy4aifHOTO COOBITHS — 3TO. ...
. ChopmynupyiiTe paBUIIO HAXOKICHUS CI0KEHHS BEPOSTHOCTEH.
. ChopmymupyiiTe IpaBmiIo YMHOKEHHUS BEPOSITHOCTEH.
. Kax Haiitu cpeHee apupMeTHyeckoe YuciioBoro psija’?
. Kax naiftu Mmennany umcmoBoro psina?
. Kak Bbraucnsiercst pasmax 4uciaoBoro psiga?
10. Jlns yero HyHbI Auarpammel, rpaduku? [lepednciure BUIbI TUarpaMmM.
11. IlpuBeauTe MpUMEpPHI MPOSIBICHUS 3aKOHA OOJIBIINX YUCEI B IPUPOIHBIX SBICHHSX.
12. TlpuBeauTe MpUMEPHI MPOSBICHUS 3aKOHA OOJBITNX YUCEN B OOIIECTBEHHBIX SIBICHHSX.
13. Yro uzyuaer cratuctuka’?
14. Tlpogomkute onpexneneHue: «CodyeTanue — 3To...».

OCoOo~No ol WwWN -
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15. IIpomomkuTe onpexnenenne: «Pa3Menienne — 3T0...».
16. TIIpomomkure onpenenecHue: «IlepecTaHOBKH — 3TO...».
17. IlpuBeauTe MpuMeEp MHOMKECTBA U3 PEATHHON KU3HHU.
18. IpuBeauTe nMprMep ONMEpaIUy MepeceueHss MHOXKECTB.
19. IIpuBeauTte npuMep ONepaui 0ObEIUHEHUS MHOKECTB.
20. IlpuBeauTe mpuMep OMNepaIui pa3HOCTH MHOMKECTB.

21. PackpoliTe MOHATHS «rpady, «IePeBO», KITUKID.

KonTpoJbHas (mpoBepoYHasi) padora
Oo0s13aTeIbHASA YACTh

Ilpu pewenuu 3adanuit 1-4 3anuwiume npaguibHLLL OmMEem U3 Uemblpex
npeo10IHCceHHbIX.

1. (1 6amr) KomOunaTtopuka — 3TO pasfen MaTeMaTHKH, OTBEYAIOIIMK Ha BOMPOCHI CKOJBKHUMH

crmoco0aMu MO>KHO BEIOpATh DJIEMEHTHI ...

A) 3amaHHOTO KOHEYHOTO MHOXKeECTBa; b) OeckoHeyHOro MHOXecTBa, B) mro6oro
MHOeCTBa; [') HppallMOHAIbHBIX YKCET.

2. (1 6amn) CoenuHeHHs W3 N 3JIEMEHTOB, OTIMYAIOIIMECS APYr OT Apyra TOJIBKO
MOPSIIKOM PACIIONO0KEHHUS B HUX 3JIEMEHTOB, HA3bIBAIOTCS:

A) nmepectanoBkamu; b) coueranusmu; B) pazmemenusmu; ) koMOMHAIASIMH.

3. (1 Gaym) Yuco Bcex BOBMOXKHBIX pa3MEIICHUH BBIYUCIISIETCS 110 GopMyIIe:

A) A =nn—m);B) A" =n(n—-1)..(n—m+1); B) A" = n ; 1) At =n(n +m)

(n-m)?’

4. (1 6ann) I'pynnupoBka — 370. ..

A) ymnopsiio4eHHWE €IMHHI] COBOKYIMHOCTH 110 TIpu3HaKy; b) pa3OueHue eguHUI]
COBOKYITHOCTH Ha TPYMNIbI 10 MpHU3HaKY; B) 00o0menne ennHuuHbIX (akToB; I') 06ob0meHue
€AMHUYHBIX TPU3HAKOB.

Ilpu évinonnenuu 3a0anuil 5-8 3anuwiume x00 peuwieHus U NOJIY4EeHHbLIL OMeEem.

5. (2 6amna) B cpennem u3 200 HacoCoB, MOCTYNMUBIINUX HA CYIHO, 6 oaTekaroT. Halinure
BEPOSATHOCTH TOTO, UTO OJMH CIYYaifHO BEIOpAHHBIN AJI1 KOHTPOJISI HACOC HE TOITeKaeT?

6. (2 6anna) CpaBHUTE MPUMEPHYIO CPETHIOI €XKEIHEBHYIO CKOPOCTh BETPa 3a MOCIETHUE
10 gueit. CocTaBbTe quarpaMMmy Mo HailieHHbIM JaHHbIM. CrenaiiTe BRIBOIBI.

7. (2 Gamra) PabGoTHukam mopTta HEOOXOJAMMO TIOCTaBUThH IO Pa3rpy3Ky 3 KopaOJs.
CKOJIBKO Pa3MUYHbIX BAPUAHTOB €CTh y HUX, €CIH €CTh BHIOOD U3 5 Kopabuieit?

8. (2 6amna) CKOTBKUMU CITOCOOaMU MOYKHO TIPUYATIUTE 5 KopabJiei B mOpTy Ha 5 ¢BOOO/I-
HBIX TIPUYAIIOB, PACIIOJIOKEHHBIX B OJIUH Psija?

JonoJHUTeNbHAS YACTh

Ilpu evinonnenuu 3adanus 9 3anumwume x00, 000CHOGAHUE PeUleHUA U NOTYYEHHbLI
omeem.

9. (3 Gamra) YTtoObl MOCTYNMUTh B YHUBEPCHUTET Ha CHENHATBHOCTH «CyIOBOXKICHHUEY,
abutypueHT nomkeH HaOpath Ha EI'D He menee 70 6amioB mo KakaoMy U3 TPEX MPEAMETOB—
MaTeMaThKa, pycCKUi s3bIK M (pu3mka. UTOOBI MOCTYNMUTh HA CHEIHATBHOCTh «IKCILTyaTalus
CDVY», nyxHo HaOpath He MeHee 70 GaUIOB MO KaXXJOMY U3 TPEX MPEeIMETOB — MaTeMaTHKa,
PYCCKHUH S3bIK U HHPOPMATHKA.

BeposiTHOCTE TOTO, 4TO abuUTypueHT 3. MoJyduT He MeHee 70 OaljioB 1O MaTeMaTHKeE,
pasna 0,6, mo pycckomy s3biky — 0,8, mo ¢pusuke — 0,5 u no unpopmaruxke — 0,7.

Haiimure BepoATHOCTH TOro, 4To 3. CMOXKET IOCTYNMHTh XOTS OBl Ha OJHY M3 ABYX
YIIOMSIHYTBIX CIIEIUaTHLHOCTEH.

4.1.7 Kommnexkt oueHouHbIx 3azaHudi  Ne7. Paszgen 8. OCHOBBI TPUTOHOMETPHH.
Tpuronomerpuueckue GyHKIUU
Teopernyeckne BONPOCHI:
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1. YUemy paBeH yroJ B OAWH paguaH?

2. B KaKkuxX 4eTBepTAX TPUTOHOMETPUYECKOTO Kpyra (QYHKIMS y=SinX IMPHUHUMACT MOJO0KUTENb-
HbIE 3HAYEHUS?

3. B xakux 4eTBepTsAX TPUTOHOMETPHUYECKOTO Kpyra QPyHKIHS y= COSX MPHUHUMAET OTPULATEIb-
HbI€ 3HaUCHUA?

4. ITpomomxute onpeaenenne: «CHHYC OCTPOTo yIila — 3TO...».

5. Ilponomxute onpeneneuue: «KocHuHyC 0OCTPOTO yIiza — 3T0...».

6. [Ipomokure onpexaenenue: « TaHreHC OCTPOro yria — 3T0...».

7. CopmynupyiiTe OCHOBHOE TPUTOHOMETPHUIECKOE TOXKIIECTBO.

8. Uemy paBHO npousBeneHue tgX*Cctgx?

9. Uemy pases Sin(2x)? Chopmynupyiite mpaBuiIo BEIYHCICHUSL.

10. Yemy paBen c0S(2x)? ChopMyaupyiTe MpaBUiIO BHIYUCICHUS.

11. llepeuncnure TpUroHOMETpUUECKUE QHYHKINH, YKAKUTE X TIEPUOIBI.

12. Yemy paBeH nepuoa GpyHkimu y=c0s(4x)?

13. emy paBeH nepuo QyHKIMH y=co0s(x/4)?

14. Onpenenure o01acTh 3HaYCHUS QYHKIMH y=3c08(5x)?

15. Ilepeuncnute cnocoObl pelIeHUs] TPUTOHOMETPHUECKUX YPAaBHEHHH.

16. Packpoiite anropuT™ peuieHus] OAHOPOIHBIX TPUTOHOMETPHUYECKHX YPaBHEHHUH MEPBOro IO-
psiKa.

17. Packpoiite anropuT™ peueHus: OAHOPOIHBIX TPUTOHOMETPHUUECKUX YPaBHEHHH BTOPOTO IO-
psaka.

KoHTpoJbHas (IpoBepoYHasi) padoTa
Oos13aTeIbHASA YACTh
Ilpu pewienuu 3a0anuit 1-4 3anumiume npasuibHvlil omeem u3 Yemaulpex npeoioHceHHbIX.

1. (1 6amn) B AABC sinCZ%. Kaxkas n3 cropoH siBisiercs rumoteny3oit AABC?
A) AB; B) AC; B) BC; T') CB.
2. (1 6amn) YrimoM Kakoit 4eTBepTH sBisieTcs yron 0=400°?
A)LLB)ILEB)HET) IV.
3. (1 6amr) Kakue n3 GyHKIIUN SABISIOTCS YETHBIMU?
A) y=sin x; b) y=cos x; B) y=tg x; I') y= ctg x.
4. (1 6amn) Kakue u3 4uicen sBISIOTCS KOPHEM YpaBHEHUS COS X Z%?
T T T 21
A) X=23 b) X=2; B) X=23 I X==-.

Ilpu evinoanenuu 3a0anuit 5-8 3anuuiume x00 pewieHus U NOJIYYEeHHbLIL OMmEem.
. T s
5. (2 6anna) Beraucnure: sinz + COS.

N 2 . (=2
6. (2 6amra) Haiinyre 3HaueHNE BBIPAXKCHUS 4arccos\/7— - 4arcs1n(T\/_)

7. (2 6anna) Jlokaxure ToxaectBo: 2Sin(m/2+a) + cos(m — a)= cosa.
8. (2 6anna) Pemmre ypaBuenue: Sin’ x - 4 sin x + 3 =0.

JIOOJIHUTEJLHAS YACTh
Ilpu evinonnenuu 3adanusn 9 3anuwiume xo00, 000CHOGAHUE peuieHUs U NOJIYYEHHBLI
omeem.

.. X+y=m
9. (3 6amra) Permute cucteMy ypaBHEHUIA: {sinx + siny = 2.
4.1.8 KommiekT orieHOuHbIX 3a1anuii Ne8. Paznen 9. Ctenenu u kopau. CreneHHast pyHKIUSA
TeopeTHyecKkue BONpPOCHI:
1. Chopmynupyiite onpenescHNe CTEIICHHON (YHKITHH.
2. [lepeuncnure CBOWCTBA CTEIIEHHON (DYHKIIUH C IIEJIBIM [T0OKA3aTEIeM.
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3. Ilepeuncnure CBOMCTBA CTENEHU C JEUCTBUTEILHBIM Moka3atenem. [IpuBeaure npume-
PBL.

4. [Iepeuncnure cBolicTBa KOpHS HaTypalbHOU cTeneHu. [IpuBeanre mprumMepsl

5. Ha uro HeoOxoauMo oOpaTuTh BHUMAHHE MPH PEIICHUH WPPALMOHATIBHOTO YPaBHEHHS
YETHOH CTereHNn?

6. Uemy paBeH KOpeHb YETHOW CTETICHH U3 OTpHUIaTenbHoro uncia? [Ipusenure npumep.

7. YeMy paBeH KOpeHb HEUETHOM CTEIIEHU U3 OTpHLaTensHoro yucna? Ilpuseaure npumep.

8. Ha 4ro crour oOpaTuTh BHUMaHME NpPU PELICHUH HWPPALMOHANBHBIX, JIPOOHO-

palroHaNbHBIX YPaBHEHUH U HEPABEHCTB?

KonTpoJsbHas (mpoBepoyHas) padora
Oos13aTeIbHASA YACTh
Ilpu pewienuu 3a0anuit 1-4 3anuwiume npasuibHvlil Omeem u3 Yemaulpex nPpeoioHceHHbIX.

1. (1 6amn) Mexay KakuMK JBYMs HATYpaibHBIMU YUCIAMH HAXOAUTCS YHCI0 1/197?
A)19u20;b)2u3;B)18u19;I')3 u 4.
2. (1 6anm) OnpenennuTe KOpeHb ypaBHEHHs x°=125
A)3.;b)-3;B)-5; 1) 5.
3. (1 6amn) Pacionoxute B mopsAKe BO3pacTaHus yucia;: 2; 3\/3, V17
A) 2; 35 V17, B) 2; Y17; i/5; B) 35 2, V17, T) ¥17;2; V5.
4. (1 6anm) YMHOXKas YUClia C OMUHAKOBBIM OCHOBAHHEM, HX CTETEHH. .. 7
A) ymHoxxaem; b) nenmum; B) ckmanpiBaem; ') oTHuMaem.

Ilpu évinonnenuu 3a0anuil 5-8 3anuwiume x00 peuwieHus U NOJIY4EeHHbLIL OMmeem.
558, ,29
a e

48

. 6,
5. (2 6ana) Haiinure 3Hauenue Belpaxkenus ¢ npu a=7.

(V124 v8)

6. (2 6anna) Haiinure 3HaueHne Beipakenns 0+ Vo0

7. (2 6amna) Paccrosiuue oT HaOIIOATEIIsI, HAXOIAIIEr0Cs Ha HEOOIbIION BhicoTe N KHMITO-
METPOB Haj 3eMJIEH, 10 HAONIOAaeMONH WM JIMHHM TOPU30HTA BBIYUCIACTCS IO (dopMmylie

[ = '\’"'2"“"', rae R=6400 km — paamyc 3emuu. C Kakoi BBICOTHI TOPU30HT BHUJICH HA PACCTOSIHUH

48 xusioMetpoB? OTBET BBIPA3UTE B KUJIOMETPAX.
8. (2 6anna) Pemmure ypapaenue vV 32 ¥ =2.

JIOOJIHUTEJLHAS YACTh
Ilpu evinonnenuu 3adanusa 9 3anuwiume xo00, 000CHOGAHUE peuieHUs U NOJIYYEHHBLI

omeem.
— &

=X

9. (3 6amma) Pemure rpadudecKu CUCTEMY YpaBHEHHI: {yy

4.1.9 KommexT orieHouHbIX 3a1anuil Ne9. Pa3nen 10. ITokazarenbHas pyHKuus
TeopeTnyecKkue BONpPOCHI:
1 Chopmynupyiite onpeaeieHne noka3areabHONH (GYHKIIHUH.
2 Ilepeunciute CBOHCTBA MTOKA3ATEILHON (QDYHKITHH.
3 [Mepeuncante cOCOOBI PEIICHHs TOKA3aTEILHBIX YPaBHCHHH.
4. CoopmynupyiiTe MpaBUIIO pelIeHHs TPOCTEHIINX TOKAa3aTeIbHBIX HEPABCHCTB.
5
6.

B dgem 3akmmrogaeTcs rpaddecKuil CIIOco0 pemieHnsT ypaBHCHHM.
[IpuBenure npumep GyHKIMOHAIBHON 3aBHCUMOCTH TOKa3aTeNbHOUW ()YHKIIMH U3 pEabHON
JKU3HHU.
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KoHTpoJbHas (mpoBepoyHas) padora

Oos13aTeIbHASA YACTh
Ilpu pewenuu 3a0anuil 1-4 3anuuiume npasuibHbLIL ONMEEN U3 YeMbIPEX NPEOI0HCEHHbIX.
1. (1 Gamn) ITpu kakoM 3HaYeHUH a QYHKIHMs y=a" ObIBA€T HAa BCEH 00JACTH OMpEeIeH s ?
4 1
A) a=3; B) a=8,25; B) a=; I) a=V3.

2. (1 6amn) Ha pucynke nzobpaxén rpadpux ¢ynkuuu suna f(x)=a". Haiimure 3HaueHne

f(2).
1.* |
s{1
fy=a*|/
- ..]
ol 1 *
A) 25.; b) 5;B) 32; I') Her BepHOTO OTBETA.
X
3. (1 6amn) OyHKUMS 3a7aHa GOPMYIION: f(x)=(§) . Uemy paBHo f(-2)?
A)-: B)-4;B) 4 T) V2.
I x—13
(1) "o
4. (1 6ann) Kopens ypaBHenus \ 9 ?
A)12,5;b) 13; B) 14; ') 15.
Ilpu évinonnenuu 3a0anuil 5-8 3anuwiume xo00 peuwieHus U NOJIY4EeHHbLIL Omeem.
5. (2 6amna) Haiiure kopeHs ypapHeHms 3*2-5*3*=12
6. (2 6ama) CKOJIBKO LE/bIX PElICHHH UMeeT HepaBeHCTBO1<7*"'<49?
_ 25—8)( —xz
7. (2 6amma) Halimure Touky MakcuMmyma ¢ yHKITHH Y= :
8. (2 6amma) B xome pacmaga paauoaKTHUBHOTO HM30TOMA €ro Macca YMEHBIIASTCS IO
m(t) =mg-27"T,
3aKOHY r7ie Mo — HavalbHas Macca u3o0Tomna, { — BpeMs, Ipolmieanee oT

HAyaJIbHOTO MOMEHTa, | — HepuoJ nosypacnajna. B HadanbHBII MOMEHT BpeMEHM Macca
uzoromna 184 mr. Ilepuon ero nomypacnana cocrasiser 7 MuH. Haliqute, yepe3 CKOJIBKO MUHYT
Macca u3oTomna OyJeT paBHa 23 Mr.

JIOOJTHUTEJLHAS YACTh
Ilpu evinonnenuu 3adanusn 9 3anuwiume xo00, 000CHOGAHUE peuieHUA U NOJIYYEHHBLI
omeem.

—-2x=0
9. (3 6amma) Pemure rpadudecKu CUCTEMY YpaBHEHHI: {? _ i( —0

4.1.10 Kommekt oueHouynbix 3amanuid NelO. Pasmen 11. Jlorapudmel. Jlorapudmuueckas
byHKIUS
Teopernyeckne BONPOCHI:

1. Chopmynupyiite onpeneneHue JorapupMUIecKon QyHKIIH.

2. Ilepeuncnute cBoicTBa JTOorapuPMUIEcKOl QyHKIHU.

3. [Ipomomkute onpeneiecHue: «Jlorapudm — 3T0...».

4. Yemy paBeH JorapudM MPON3BEICHIS?

5. Uemy paBeH Jorapugm 4acTHOTO?

6. IlpuBeauTe mpuMepsI JOrapuPMUIECKON CIIPAIH B IIPUPOJE U B OKPY’KAIOLIEM MHUpE.




72

7. Ha 4ro crout 0OpaTUTh BHUMaHHUE MPH PEIICHUH JorapuMUUYECKHX M ypaBHCHHHM W Hepa-
BEHCTB?

6. [lepeuncnure ciocoObI pemeHus TorapuPMUIECKUX yPaBHEHUM.
7. ChopmynupyliTe IpaBUIIO pelIeHHs MPOCTEHIINX JTOTapu(PMUISCKIX HEPABEHCTB.
8. B gem 3akmmogaeTcs rpaddecKuil Croco0 penieHnsT ypaBHCHHM.

6. IlpuBeaure mnpumep (GYHKIHMOHAIBHOH 3aBHCUMOCTH JorapupMuyeckord (QyHKIUU U3
peaNbHOM KU3HU.

KonTpoJbHas (mpoBepoYHasi) padoTa
Oos13aTeIbHASA YACTh
Ilpu pewenuu 3a0anuit 1-4 3anuwiume npasuibHvlil omeem u3 Yemaulpex npeoaoHceHHbIX.

1. (1 6amn) Kakast u3 QyHKIMi Bo3pacTaeT Ha BCel 001aCcTH ONpeaeicHus?
A) f(x)=logsx; B) f(x)=0,7%; B) f(x)=x% I') f(x)=log:x.
2

2x—-3
X+7

A) (-7;1,5); B) (-00; -1,5), (7; +00).; B) (-1,5; 7); T) (-00; -7), (1,5; +o0).

3. (1 6amn) Pacnonoxuts B nopsake Bo3pactanus: logg s4; l0gy 50,4, logy s %.

2. (1 6amn) Ykaxute obnacts onpeaencuust pyukuun f(x) = lg

1 1

A) logos4; 10go50,4;l0gos 7 ;s B) logos4ilogos i 10gos0.4;
1 1

B) 1090,51; logys0,4;loggs4; T) logys0,4; 1090,51; logg s4.

4. (1 6ann) HaiinuTe kopeHb ypaBHEHUS 10g4 (5 —X ) =2.
A)11;b)-11;B)-3;T') 3.

Ilpu evinoanenuu 3a0anuit 5-8 3anuniume x00 peuieHusA U NOJIYYEeHHbLIL OMEem.
5. (2 6amta) Onpenenure 3HaUeHNe BEIpakeHns l0gg2 + loge3 + 210924,
6. (2 6amna) Ykakute HanMEHbIIIee [IeJI0e PelIeHne HepaBEeHCTBA:
logs(6x — 4) > 2.
7. (2 6anna) Haiiure Touky Makcumyma GyHKIun Y — 8In(x+7) —8x+3.
8. (2 6amna) [Inst oborpeBa MOMEIICHHS, TeMIIEpaTypa B KOTOPOM MOAJEPKUBACTCS Ha
yposre T,=15° yepe3 paguarop OTOIIEHHS MPOMYCKAIOT TOPAYYIO BoAy. Pacxox mpoxopsmieit

yepe3 TpyOy pammaropa Boasl m = 0,6 kr/c. Ilpoxoms mo TpyOe paccTossHHE X, BOJA
OXJI@KJAeTcs OT HadanbHOM Temmeparypel T,=91° 1m0 temmeparyper T, npuuém
Cm 1, — T, Br-c¢ Br
x=0—Ilog, —. c=4200 — . Yy=28——
I'—T, rne k1 C — Temno€MKOCTh BOJIBI, M-" C— koaddunueHT

Terutooomena, a & = 0,8 — nocrosunas. Haiimure, mo kakoi TemmepaTypsl (B Tpamaycax
[lenbcust) oxmaguTcst BOAA, €CJIH JJIMHA TPYOBI paguaropa paBHa 144 m.

JIOOJHUTEJLHAS YACTh
Ilpu evinonnenuu 3adanusn 9 3anuwiume xo00, 000CHOGAHUE peuieHUs U NOJIYYEHHBLI
omeem.

9. (3 6amna) Pemute rpaduuecku cucreMy ypaBHeHHﬁ:{y 2% ;ylo_ggi 3_5 6_ 10935.
4.1.11 Kommuekt oueHounbix 3amanuii Nell. Pasmen 12. IlpouwsBoanas QyHKOuw, ee
NIPUMEHEHNE
Teopernyeckue BONPOCHI:

1. Ilponomxkute onpenenenue: «llocaenoBarenbHOCTE — 3TO. .. ».

2. IIpuBeaure npumep apruMeTHIeCKOr IPOTPECCHH.

3. [IpuBeanTe npuMep reoMETPUIECKON IIPOTPECCHH.

4. TlpuBenute npumep OECKOHEUHO YOBIBAIOIIEH reOMETPHUYECKON MPOTPECCHH.

5. IIpomomxure onpeaenenue: «IIponzBonnas — 3T10...».

6. Packpoiite reoMeTpUYECKHIA CMBICIT IIPOU3BOTHOM.




73

7. IlponomxkuTte onpenencuue: «KacaTempHas — 3T0...».

8. Packpoiite hu3nuecKuii CMbICI IPOU3BOIHOM.

9. IlepeuncnuTe MpaBuiIa BEIYUCICHUS IPOU3BOIHBIX.

10. Yemy paBHa Mpon3BOIHAS CTETIEHHON (YHKINH?

11. Yemy paBHa MPOU3BOIHAS TIPOU3BEICHUS?

12. Yemy paBHa MPOU3BOJIHASI YACTHOTO?

13. Yemy paBHa NpOM3BOIHAS CIOXKHOW (YHKLIUH?

14. CopmynupyiiTe Mpu3HAK BO3PACTAHUS (QYHKIHH.

15. Copmynupyiite npu3Hak yObIBaHUS QYHKIIHH.

16. CpopmynupyiiTe mpu3HAK TOUKH MaKCUMyMa (pyHKIIHU.

17. CpopmynupyiiTe mpu3HAK TOYKA MUHUMYMa (QyHKLIUH.

18. CocraBbTe aNropuT™M pelleHus 3a/1a4 Ha HaXOXICHHsI HanOOIbIIer0 M HAMMEHBIIETO 3HAYe-
HUs QyHKIMK Ha OTpe3Ke?

19. CoctaBbTe anropuT™M MCCIEIOBAHUS W MOCTPOCHHUS rpaduka (QYHKIHU C MOMOILBIO MPOU3-
BOJIHOM.

20. Kak HaliTH BEepTUKAIbHYIO aCUMIITOTY rpaduka GyHKIIU?

KonTpoJbHas (mpoBepoYHasi) padora
Oo0s13aTeIbHASA YACTh
Ilpu pewienuu 3a0anuit 1-4 3anuuiume npasuibHvlil omeem u3 Yemaulpex nPpeoioHceHHbIX.
1. (1 6ar) YeMy paBHa mpom3BOIHAS (QYHKIHH y=COS°X?
A) y'=-sin’x; B)y’=-2sin’x; B)y'=-2cosx sinx; I') y'=2cos x.
2. (1 6amn) ITo kakoi u3 hopMys BEIYUCIACTCS MPOU3BOIHAS IPOU3BEACHNSA?

A) (whv)'=u+v's B) () =u'vruv’s B)(%) = 25 D) ((g(0) =F (2(x)*e ().

vz 2

3. (1 6amn) Pemute ypaBaenue f'(x)=0, ecau f(x)=3x2 — 6x +4. Beibepure OTBeT.
A)1;b)-1;B)4;T) -4.
4. (1 6amr) Ha pucynke mzobpaxen rpadhuk mpousBomHoii (yrkimu f(X), ompenemennoit Ha

unrepsaie (—10; 8). Haiinure konmmuecTBo Touek MakcumyMa dyukiuu f(X) Ha orpeske [—9;6].
.]I

o y=1

=Y

A)5;b)4;B)2;T) 3.

Ilpu evinoanenuu 3a0anuit 5-8 3anumiume x00 peuieHusA U NOJIYYEHHbLIL OMEem.
5. (2 Oamma) MarepuanbHas TOYKAa JIBWKETCS  MPSIMOJMHEHHO IO  3aKOHY

- 2
x(t) = —* 617 — 41’ 4515 (rme X— paccTosHHEe OT TOYKH OTCYeTa B MeTpax, t—
BpeMs B CEKyHJIaX, U3BMEPEHHOE ¢ Havaya JABWkeHus). Halaure ee ckopocTh (B M/C) B MOMEHT
Bpemenn [ = 3 C.
6. (2 6amra) Ha pucynke n3o0paxén rpaduk dynkmuu Y= f(X) u xacareapHas K HEMy B
TOYKe ¢ abcuuccoii Xo. Halinure 3HaueHne npousBoHoil Gpynkuuu f(X) B Touke Xo.
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(x—2)(x+3) >0
(x-8)
8. (2 6anna) MccnenoBarh GyHKIIUIO f(x)zx3 — 3X ¥ mocTpouTh €€ rpaduk.

7. (2 6anna) Pemmre HEpaBeHCTBO:

JonoaHuTeabHAd YacTh

Ilpu eévinonnenuu 3adanus 9 3anumume x00, 000CHOGAHUE PEUIEHUA U NOTYYEHHDbLI
omeem.

9. (3 6amna) ns pasrpy3ku cyznHa B MOPTY (UpME TOTOBBI BBIACIUTH yYacTOK 3€MIIH
momaznso 100 M2, [IpennararoT yeTbipe yyacTka pa3HbIx pa3zmepoB: 25x4; 20x5; 12,5x8; 10x10.
Kakoii yuacTok skoHOMUYHEe BbIOpaTh (pupme, yuuThIBas, YTO HEOOXOAUMO OyIeT MOCTaBUThH
3a00p mo nepumeTpy?

4.1.12 Kommuekt oneHo4Hbx 3amanuii Nel2. Pazmen 13. IlepBooOpasHas ¢yHKIHMH, €€
NIPUMEHEHNE
TeopeTnyecKkue BONpPOCHI:
IIpomomkure onpenenenne: «Dynkuus F(X) HassiBaeTes ... ».
Packpoiite reomeTprudeckuil CMBICT ONPECIICHHOTO HHTETpaa.
IIponomxure onpenenenue: «KpuBoJlMHeHAsA Tpanenus — 3T0. ...
Chopmynupyiite popmyny Hetorona-JIerOHuIa.
B uewm 3akirouaercst oOImumid BUI BCEX MEPBOOOPA3HBIX?
[lepeuncnure npaBuTa BEIYUCICHUS UHTETPAJIOB.

e

KoHTpoJbHas (IpoBepoYHasi) padoTa
Oos13aTeIbHAS YACTh
Ilpu pewenuu 3a0anuil 1-4 3anuuiume npasuibHbLIL ONEEN U3 YemMblPeX NPEOI0HCEHHDIX.
1. (1 Gamn) Jlas kakoii u3 pyuxumit byskims F(x)=x>-3x*+1 sBasercst mepBoobpasHoii?
A) f(x)=3(x%2); B) f(x)=3x(x*-2); B) f(x)=3x%-6x+1; I') f(x)=3x%6x.
2. (1 6amn) Jlana dyrxuus f(x)= 3x*+1. Uemy pasna F(1)
A)2:B)4;B)6;T) 1.

3. (1 6amn) OOmMit BUI BCex mepBo00Opa3HbIX aist f(x)=sinx?

A) F(x)=cosx+C; b) F(x)=-cosx+C; B) F(x)=tgx+C; I') F(x)=-tgx+C.
4. (1 6amn) Beraucaure onpeeeHHbIid HHTErpa | 12 xdx.

A)-1;Bb) 1;B)-1,5; 1) 1,5.

Ilpu évinonnenuu 3a0anuil 5-8 3anuuwiume x00 peuwieHus U NOJIy4eHHbLIL Omeem.

5. (2 6amna) SBisercst mu F(x)=x>-3x+1 nepBoo6pasuoii st pyrkuuu f(x)=3(x*1)?

6. (2 6amna) 3anaiite mepBoobpasuyo F(x) st dyHkms f(x)=3x°-2X, €CIIH H3BECTHBI KOOPIHHATHI
touku M (1, 4) rpaduka F(x).

7. (2 6ayna) Ha pucynke uzobpaxen rpaduk ¢pynkuuu Y=f(X), onpenenéHnoit Ha UHTEp-
Basie (—3; 11). Halinure Hanmenbinee 3HaueHue Gynxun f(X)na otpeske [2;9,5].
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ST I\
) / ‘-,lII] =}
NN 7 A

NN/ T | ]

8. (2 6amna) Ha pucynke m3oOpaxeH rpaduk Hexkoropour ¢ynkuuu Yy=f(X). IToms3yscek

. 5
PUCYHKOM, BHIYMCIIUTE ONPE/ECHHbIH HHTErpaJ [ , f)dx.

YA

4 y=f(x)

e o s s s s
T [ . s s e s s s

Y

JdonoaHuTeJbHAas YaCTh
Ilpu evinonnenuu 3adanus 9 3anumwume xo00, 000CHOGAHUE PeUleHUA U NOTYYEHHbLI
omeem.
9. (3 6aynma) BeruucnauTe miomanb 3aciOHKH, IEPUMETP KOTOPOH OTPaHHUYMBAIOT JIMHUH
y=0, y=x, y=-2x+6. Pemmure aByms ciocobamu. Cuemnaiite ueprex.

4.1.13 KommuiekT onieHouHbIX 3aaanuit Nel3. Paznen 14. YpaBHeHus 1 HepaBeHCTBa
TeopeTnueckue BONPOCHI:
Uro Ha3bIBaeTCs ypaBHEHUEM?
Uto 3Ha4YUT peIIUTh ypaBHEHUE?
Yro Takoe KOpeHb ypaBHEHHA?
Uro Ha3bIBaeTCsl HEPABEHCTBOM?
UTo 3HaYUT PEIIUTh HEPABEHCTBO?
B uem 3akmrodaercs «MeToJ HHTEPBAIOBY?
UYto Ha3bIBaETCs pEIIEHNE CUCTEMBl YPAaBHEHUI?
UTO 3HAYNT PEUIUTh CUCTEMY YPaBHEHUN?
[Ipu pemieHMU Kakwx ypaBHEHHH W HEPAaBEHCTB, ClieAyeT OOpaTUTh BHUMaHUE Ha 00-
JIacTh JOITyCTUMBIX 3HAUEHUI?
10. [Nepeuncnure criocoObI pelieHus] ypaBHEHHH.
11. [Nepeuncnure crmocoObl pelICHUs] CUCTEM ypaBHEHUIA.

CoNoOR~wWNE

KonTpoJbHas (mpoBepoYHasi) padora
Oo0s13aTeIbHASA YACTh
Ilpu pewienuu 3a0anuit 1-4 3anuwiume npasuibHvlil Omeem u3 Yemauvlpex nPeodaoHceHHbIX:

1. (1 6amn) Kakoe u3 guicen siBiseTcss KOpHEM ypaBHeHHs log,(x+1) = 1

A)-1;5)2;B) 1I;T) 0.
2. (1 6amn) Kakue u3 ypaBHEHHI UMEIOT 00Jiee OJTHOTO KOpHs?

A) x*-6x+5=0; B) 3*°=9; B) (x-4)(x+3)(x-8)=0; I) 2x-7=0.
3. (1 Gamn) Onpenenure BUI ypaBHEHUS ¥ —32-x=2.

A) nuneiiHoe; B) xBaapartnoe; B) uppaunonansnoe; I') pannonaibHoe.
4. (1 6amn) Onpe/euTe HAUMEHBIIIEE IGO0 PEIICHHe HepaBeHCTBa 5 -<1?

A)-3;b5)0;B)3;T) -4.




76

Ilpu évinonnenuu 3a0anuil 5-8 3anuuwiume x00 peuwieHus U NOJIy4EeHHbLIL Omeem.
5. (2 6amna) Haligute KOpeHb ypaBHEHHS | x-3 | =2

{x —y=28,
-3
6. (2 6amna) Pemure cucremy ypasrennii |27 0 =16
2x> —5x P
—_— X
x—3

7. (2 6amra) PermuTe HEpaBEeHCTBO
8. (2 6amna) Pemmre ypasuenue (2x — 3)V3x? — 5x — 2=0

JlomoJHUTEIbHAS YaCTh
Ilpu evinonnenuu 3adanusn 9 3anuuwiume xo00, 000CHOGAHUE peuleHUA U NOJIYYEeHHBLI

omeem.
T
2sin’x — v/3cos (5 —_x> = 0.

9. (3 6amna) Pemute ypaBHeHUE . YKaXuTe KOPHU 3TOTO

3
{— : 32’[} .
YpaBHEHUS, IPUHAJIEKAINE OTPE3KY 2

4.1.14 KommuiekT omeHouHbIX 3amaHuii Nel4. PyOexHbIii KOHTpoJb (IO HWTOram
paszzaenos 1-7)

Oo0s13aTeIbHASA YACTh
Ilpu pewenuu 3ad0anun 1-4 3anumiume npasuibHBIL omeem U3 Yembvlpex

npeo10IHCceHHbIX.
1. (1 6amn) Jansr Touku A(2,0,5), B(-2,6,3). Kakne xoopauHaTel UMeEET cepeanHa oTpeska AB —
Touka M?

A) M(0, 3, 4); B) M(2, 3, 4); B) M(0,- 3, 4); T)) M(0, 3,- 4).

2. (1 6amn) IIpsmeie AB u CJI mapamtensueie. Kakoe pacmonoxenue umeroT npsimeie AC u BJ1?

A) mapainensHbie; b) nepnennukynspasie; B) ckpemmBatorces; ') mepecexarorcs.

3. (1 6ayn) KomruiekCHO-COTTPSHKEHHBIM JUTsI YKciia 7-21 SIBISETCS YUCIIO:

A) 7+2i; B) -2+7i; B) -7+2i; T") 7-2i.

4. (1 6amn) M3 10 oOyuarommxcs HYKHO COCTaBHTh TPynmy U3 4-x Il y4acTHsl B
MeponpusaTir. CKOJIBKUMH CIIOCOOaMH 3TO MOYKHO CIENaTh?

A) 20; b) 120; B) 210; T') 40.

Ilpu évinonnenuu 3a0anuil 5-8 3anuwiume xo00 peuwieHus U NOJIY4EeHHbLIL OMmeem.

5. (2 6ama) BepxHue KOHIIBI IBYX BEPTHUKAIBHO CTOSIIUX CTOJIOOB, yIal€HHBIX Ha pac-
CTOsiHUE 4 M, COeIMHEHBI NIepeKIafuHoi. Bricota onHoro cronbda 10 m, a gpyroro 7 m. Haiigure
JUIMHY TIepEeKIIaJUHBbI.

6. (2 6amna) ansr wereipe Touku: A(0,1,1), B(1,-1,3), C(3,1,0) [1(3,2,2) Jokaxute, 4To
otpe3ku AB u CJl nepneHuKyIsapHBbI.

7. (2 6ana) Haiimure nmpousBeicHre KOMILICKCHBIX yrcen (3-21) (2+51).

8. (2 6aynna) CKOTBKUMH CIIoco0amMu B3 9 ydeOHBIX MPEIMETOB MOKHO COCTaBHTh PACIIH-
caHue y4yeOHOTro JHs U3 4 pa3IMyHbIX Map 3aHATHI?

JdonoaHuTeJabHAas YaCTh
Ilpu evinonnenuu 3adanus 9 3anumwume xo00, 000CHOGAHUE PeUleHUA U NOTYYEHHbLI
omeem.
9. (3 6ayna) Termoxo MPOXOIUT MO TEUCHUIO PEKH JI0 MMyHKTA HAa3HAUYCHUs 255 KM H TI0-
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CJIe CTOSIHKM BO3BpAIllaeTCsl B MyHKT oTnpasieHus. Haiiniure ckopocTh TEMI0X0Aa B HEMOABHIK-
HOMW BOJIE, €CJIM CKOPOCTh TEUEHMs paBHA | KM/4, CTOSIHKA JUIMTCS 2 4aca, a B IMYHKT OTIpaBJe-
HUS TEIUIOXO0/1 BO3Bpaliaercs uepes 34 yaca nocie oTIuIbITHS U3 Hero. OTBET Jaite B KM/4.

4.2. 3apanus I NPOMEKYTOYHOM aTTecTalluN

ITEPEYEHDBb
MPAKTUYECKUX 3aJaHUH JIJIs TIOJATOTOBKH K AU PEepeHIIMPOBAHHOMY 3a4eTy/ SK3aMEHY
no yueornomy nipeamery [TYII. 01 Maremaruka
s obydaromuxcs no cnenuanbHoctu CIIO mo cnenmansHocTH 09.02.11 Pa3paboTka u
YIpaBJICHUE MPOTPAMMHBIM 00ECTICUCHHEM

Ha BeImomHEHWEe THCHMEHHOW HK3aMEHAIMOHHOW paboThl MO MaTeMaTuKe jaeTcs 4
acTpoHOMUYecKuX yaca (240 MuHyT).

DK3aMeHaImoHHas paboTa COCTOUT UX 2-X YacTei: 00s13aTeTbHOM 1 TOTTOJTHUTEIIHHOM.

OOs3aTenbHasl YacTh COJCPKUT 3aaHUs MHHUMAIBHOTO 00S3aTENLHOTO  YPOBHS,
JIOTOJIHUTEIIbHAS YacTh — OoJiee CI0KHBIC 3aJaHus.

[Ipu BBITIONIHEHWH 3aaHMU 00S3aTENILHOM YacTH TpeOyeTcs MPEACTaBUTh X0 PEIICHUS U
yKa3aTh TOJIYYCHHBIH OTBET. 3a MPaBWIbHOE BHITIOJIHEHHE JII0OOOTO 3alaHusl U3 00s3aTeIbHOM
yactu oOydaromuiics noiydaete oauH Oayn. [Ipu BBIMONHEHWU 3aJaHusl U3 JOTMOJTHUTEIHHOU
YacTH HEOOXOAUMO TOJIPOOHO OMHUCATh XOJ PEIICHUS W JaTh OTBET. [IpaBUIIbHOE BHITIOJIHCHHE
3aJaHUi JOIMOJIHUTEIbHON YacTH OLlEHHMBaeTcs 3 OammaMu wid 1-2 OamiaMH 3a 9aCTHYHOE
perieHue.

bainbl, nonyyeHHbIe 32 BCE BBHITTOJIHEHHBIE 3a/1aHHsI, CYMMUPYIOTCH.

Illkana nepesooa 6a1106 6 ommemKu nO NAMUOANTLHOIU CUCeMe

Ommemxka Yucno 6annos,
Heo0xo00umoe 0Ji1 NOJIy4eHUs OMMeEemKU

«3» (y008.) 6-9

10-14
«4» (xopouio) (He MeHee 00H020 3a0aHuUs
U3 0ONOIHUMENbHOU Yacmu)

bonee 14
«3» (omauuno) (e meHee 08yX 3a0aHUll
U3 OONOJHUMENbHOU Yacmiu)

Oo0s3aTeabHas 4acTh
IIpu BeImoTHeHNH 3aganuii 1-12 3anumMTe X0 pelIeHus U MOJYYeHHbII OTBeT.

1. (1 6ann) Beraucnure: 2sin(n/6)+2cos(n/3)

2. (1 b6ann) Ha pucynke xup- so
HBIMHM TOYKaMH TI0Ka3aHO CyTOYHOE KOIA- .
9eCTBO OCA/IKOB, BBINAJABIINX B DJIHCTE C 35 J,“f 1“.5
7 no 18 nexaGpst 2001 roga. Ilo ropuson- o F
Tau yKa3blBAIOTCS YMCIIA MECAI, TIO Bep- 20 J,“{ H 7
THKAIH — KOJIMYECTBO OCAJKOB, BBINAB- | . | 7
IIMX B COOTBETCTBYIOLIUN JI€Hb, B MUJUIU- os . ! /

Metpax. s HarIsIAHOCTH KUPHBIE TOUKHU - &2 8 10 11 12 13 14 1= 16 17 1=

Ha PUCYHKE COEIMHEHBI JuHUEH. OnpenenuTe Mo pUCyHKY, CKOJbKO JHEH BbINaaaio ooiee 2

MUIJIUMETPOB OCAIKOB?

3. (1 6ann) Mobunbhsiit Tenedon cromn 16000 pyoiieii. Uepes HEKOTOPOE BpeMs IICHY Ha 3Ty MOJIEb
camswy 1o 15200 py6ueit. Ha ckoipko mporieHToB OblTa CHIDKEHA TeHa?
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4. (I 6ann) Ha tapenke 16 mupoxKoB: 7 ¢ peIOO#, 5 ¢ BapeHbeM 1 4 ¢ BummHeH. KOs Hayran Beioupaet
OJWH UpOXOoK. HaliiuTe BeposSATHOCTh TOTO, YTO OH OKAXKETCS C BUILIHEH.

5. (1 6ann) Haiinute 3HaueHue BoIpaxkenus log,2 + log, 32
6. (1 6ann) Haiinute KOpeHb ypaBHEHHS ¥ 7-bx=7.
7. (1 6ann) Pemute HEpaBEHCTBO 2" > 64. B 0TBET 3aIHIINTE HAUMCHBIIEE MOJI0-
KUTEIIbHOE YHUCIIO.
x+2 l
8. (1 bann) Haiigure KOpeHb ypaBHEHUs *-2 4
9. (1 6ann) Haiinute npon3BoaHyI0 PyHKIUHU B Touke X=0:y = %x“ —6x*+7x—1
10. (1 6ann) Yepe3 CpeAHIO JTHUHUIO OCHOBAHUS TPEYTOJBHOM MPHU3MBI MPOBEICHA

MJIOCKOCTh, MapajuiesibHass 60koBoMy pedpy. Halimure oObeM 3TO# mpu3MBbI, €clii 00beM OTCe-
YEHHOW TPEYTroJIbHON IIPU3MBI PaBEH 6.

11. (1 6ann) Haiinure niomans GUrypsl, 1300paXeHHOM Ha pUCYHKE
MWD Z\ Z
| g \
A \
Tow
12. (1 6ann) Teno nBUKETCS MO 3aKOHY S(t)=3t>+5t (M) Haiinute CKOpOCTb T€Jia 4e-

pe3 lc nmociie Havana qBHKEHUS.
JdonoaHuTeJbHAasA YaCTh

Ilpu eévinonnenuu 3a0anuii 13-16 3anuwume x00 peuieHusn u noJay4eHHbLIl OMeEem

13. (3 6anna) BeraucauTe mIomaas 3eMId, OTBEICHHOM MO CKJajd, MEPUMETP KOTOPOro
OTPAaHUYMBAIOT JIMHUU y:x2-2x-2 u y:-X2+2. Brimonaute yeprex. OTBET JaiTe B KBaJAPATHBIX
METpax.

14. (3 6anna) Pemmre ypaBHEHHE sin®X - 2sinx=0. B OTBeT 3amUIIMTE KOIMYECTBO
peLICHUH, MpUHAUIeKAIINX TPOMEXKYTKY [0; 47T ]
15. (3 6anna) Haiinute 00beM MHOTOTpaHHUKA, H300paKEHHOTO HA pUCYHKE (BCE ABYIPaHHBIC
YTJIBI IPSIMBIC).

! 1

[

2

16. (3 6anna) Ongna TpyOa MOXKET HAIOJHHUTH OacceiiH 3a yeThipe yaca. Bropas - 3a 1recth
4acoB. 3a KaKoe BpeMsl 3allOJIHUTCS OacceliH, eciii 00e TPpyObl BKIIOYHTH OJTHOBPEMEHHO?
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