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PA3SPABOTYHK:

Kanaunesa Omera MuxaiinoBHa— npenonasatens KOTNACCKOTO PEYHOTO yOMIMIA —
CTPYKTYpHOro moapasaenenus Kornacckoro dumnana ®TBOY BO «T'YMP® umenu agmupaia
C.0. Makaposa»

Pabouas nporpamMMa obmeo6pasosatensHoro yae6Horo mpeamera ITVII.01 Maremarrka
paspaGotana B coOTBeTCTBHH ¢ (DejlepanbHEIM IOCYIAPCTEEHHBIM  0OPa3oBaTelbHEIM
craigaprom COO, yTBepsxmeHHBIM IIpmkasomM — MuHucTepcTBa 06pasoBaHHA M HAYKH
Poccuiickoi @emepanmur ot 17.05.2012 Ne 413 ¢ wH3MEHEHHAMH H IOIONHEHHIMH,
OenepanbHBIM roCyIapCTBEHHBIM 00pa3zoBaTensHBEM CTaHAapTOM CPEIHETO
npohecCHOHATBEHOTO 00pa30BAHKS, YTBEPIKICHHBIM NPHKA30M MHHHCTEPCTBA IPOCBEIIEHHS
Poccuiickoit enepamun ot 12.12.2024 Ne 872, no cmenuansrocTH 26.02.03 CynoBoxneHwe,
IpEMepHOH 00Ime06pa3oBaTeNEHON  IpOrpaMMOR Ui npodlecCHOHATBHBIX 06pa30BaTeTbHEIX
opraumsanuii u Ilonoxenuem 06 ocHOBHOH 06pa3oBaTenbHOM IporpaMme — IpOrpamMMe
TIOATOTOBKH CleUHanucToB cpendero 3seHa (Ilpmkxas Ne 1034 ot 31.08.2021r.), ¢ yuérom
Crparerun pa3BuTHS BocruTanus B Poccuiickoit @emepanuu Ha nepuof ao 2025 roxa.
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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

O6meo6pazoBaTenbHbI yueOHbIN npeameT «[1YT1.01 Maremarukay siBiseTcst 00s13aTeIbHOM
4acThi0 0011e00pa3oBaTeIbHOTO IMKJIA oOpa3oBarenbHOM mporpammbl CIIO B cooTBeTcTBHH
¢ ®I'OC CIIO no cneunanbHOCcTH 26.02.03 CynoBOXIECHHE.

1.2. llesqin ¥ nu1aHUpYyeMble Pe3yJIbTAaThl OCBOCHHA Y4eOHOI0 nmpeaMera:

1.2.1. lenu 1 3a1a4n y4eOHOI0 mpeamMera

Copmepxanme mporpaMMmbl — oOmeoOpa3zoBaTenbHOro  yuebnoro mpeamera «IIVILOI1
MareMaTHKay HaNpaBiIeHO Ha JIOCTWXKEHHE pE3YyJIbTaTOB €€ HW3YYeHHUS B COOTBETCTBUHU
¢ tpeboBanusiMu DPI'OC COO c yyerom mpodeccuonanbpHo HampaieHHoctn DPIOC CIIO.
[TpropuTeTHBIMH LIETIMU O0yUEHUSI MaTeMaTHKe Ha 0a30BOM YPOBHE SIBJISIOTCS:

- ¢opMHpOBaHHE LEHTPAIbHBIX MAaTEMAaTUYECKUX MOHATUH (YMCIO, BEIMYHMHA,
reoMerpuueckas — Qurypa, TEepeMeHHas, BEPOATHOCTb,  (QYHKIHSA),  O0OCCICUMBAIONIUX
MIPEEeMCTBEHHOCTh U MEPCIIEKTUBHOCTh MaTEMATHYECKOT0 00pa3oBaHMs 00YJarOIINXCS;

- NOJBE/ICHUE OOYYAIOIMMXCsS Ha JIOCTYIIHOM JUIS HUX YPOBHE K OCO3HAaHHUIO
B3aMMOCBA3HU MATCMATUKU U OKPYXAOMICTO MHUpA, NMOHUMAHUC MATCMATHKU KaK YaCTU O6IJ.I€I>'I
KYJIbTYpBI 4eJIOBEYECTBA;

- pa3BUTHE HWHTEJUIEKTYaJbHBIX M  TBOPYECKHX CIIOCOOHOCTEH  OO0ydarommxcs,
MO03HABATEIBHON aKTUBHOCTH, UCCIIEAOBATEILCKUX YMEHUH, KpUTHYHOCTH MBIIUICHHS, HHTEpeca K
HU3YUCHUIO MATCMATHUKHU,

- dopmupoBaHne  (QYHKIIMOHAILHOW  MAaTEMAaTUYeCKOH  TPaMOTHOCTH:  yMEHUS
pacro3HaBaTb MATEMATUYCCKUC ACICKTHI B PCAJIbHBIX JKU3HCHHBIX CUTyalUsIX U MPU HU3YUYCHUU
APYTUX JUCUUIUIAH, TPOSIBICHUS 3aBHCUMOCTEH W 3aKOHOMEPHOCTEH, (GopMymupoBaTh HX Ha
SA3BIKC MaTeMaTHuKn u co3gaBaThb MaTEMAaTHUYCCKUEC MoAa€CIu, IMPUMCHSTH OCBOCHHBIN
MaTeMaTH4YeCKUi  ammapar Uil pelleHus  NPaKTHKO-OPUEHTHUPOBAHHBIX — 3aja4,  3a1ad
po(ecCHOHATIBHOM AeATENbHOCTH, MHTEPIPETUPOBATh M OLIEHUBATH MOJTyYCHHBIE Pe3yIbTaThI.

1.2.2. Ilnanupyemble pe3yJIbTaThl 0CBOCHHUsI 00111e00pa30BaTEJILHOI0 Y4e0HOI0 mpeaMeTa
B cooTBeTcTBUM ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO
Ocoboe 3HaveHwe yuyeOHBIM mnpenMer wumeeTr npu ¢opmupoBanun u pazsutuu  OK.



Kon u Iliianupyemble pe3yabTaThbl 00yUYeHHs
HAUMeEHOBaHUe
(popmupyembIx Oo61mme IIpeameTHbIC
KOMIIeTEeHIM I
OKO0l1. BriOupars | JIMYHOCTHBIE pe3yNbTAThI JOJKHBI OTPAXKATh B - BJIQJICHHE METOJIaMHU JI0Ka3aTeNbCTB, aITOPUTMAaMU PELICHUS 3ajay;
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 3HAUCHUN U TpeoOpa3oBaHUs BhIpa-
pa3IMYHBIM HaIpaBJIEHHOCTH, CIOCOOHOCTh JKEHUH CO CTENMeHsAMU M Jiorapudmamu, mpeodpa3oBaHUs IpPOOHO-
KOHTEKCTaM WHUIUUPOBATH, TUTAHUPOBATH u paIMOHATLHBIX BRIPAXKCHUN;
CaMOCTOSITEITLHO BBITIOJTHSATh TaKylo - YMEHHE OIEepUpOBaTh 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 HAa MPOTSHKEHUM — BCel
KU3HU

MeranpenqmMeTHble  pe3yabTaThl JOJKHBI
OTpakaTh:

OBnazeHne  yYHUBEPCAIbHBIMH  y4eOHBIMU

[TO3HABATECILHBIMU JI€HCTBUSIMU:

a) 6a30BbIC JJOTHYECKHUC ICHCTBU:

- caMOCTOATEIbHO  (OpMYIHpPOBATH U
aKTyaJlM3UpOBaTh MPOOJIEMY, paccMaTpUBATh
€e BCECTOPOHHE;

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

- OmpenessaTh LENH JAESATEIbHOCTH, 3a/1aBaTh
rapaMeTpsl U KPUTEPUU UX JTOCTUKECHUS;

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

- YMEHHE ONEePUPOBATH MOHATUSAMU: pallioHaNbHas (DYHKIUS, TOKa3a-
TenbHas QYHKIMS, CTeTICHHas (YHKIUsA, JJorapupmudeckas GyHKIus,
TPUTrOHOMETpHUYECKHe (PYHKIMH, oOpaTHbIe (DYHKIMH; YMEHUE CTPO-
UTh TpauKy U3y4eHHBIX (YHKIIMH, UCIIOIh30BaTh TPaPUKH TIPH U3Y-
YEHUU TPOLIECCOB M 3aBUCHMOCTEH, NMPHU PEIICHUH 3a1ad U3 JAPYTHX
y4eOHBIX MPEAMETOB ¥ 331a4 U3 PEabHOW )KU3HU; BBIPAXKaTh HOpMY-
JaMH 3aBUCUMOCTH MEX]Ty BEIMIMHAMH,

- YMEHHUE peliaTh TeKCTOBBIC 3a7aud Pa3HbIX THIIOB (B TOM YHCIE Ha
IPOIICHTHI, I0JIM M YaCTH, HA JBH)KEHUE, pabOTy, CTOUMOCTh TOBApOB
U YCIIyT, HAJIOTH, 33[]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 OIEePHPOBATH MOHATHUSAMHU: TOYKA, MPsSMasi, INIOCKOCTb, MPO-
CTPaHCTBO, IBYTPaHHBIA YTroOJ, CKpPEHIMBAIONIUECS MpsSMbIe, Tapai-
JETBHOCTh ¥ TIEPICHIUKYISIPHOCTD MPSIMBIX M TUIOCKOCTEH, Yroy Me-
KAy TPSIMBIMHU, YIOJ MEXKIY MPSIMOM M 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 IIPOECKTHOM
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 UMEIOLIUXCSI 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, mapajuienenumnes, npumMa, nupamuna, Gurypa u mo-
BEPXHOCTh BpallleHUs, IUINH]P, KOHYC, ap, cdepa, cedeHus Qurypsl
BpAIeHUs, TUNIOCKOCTh, Kacaromascs cepsl, MIINHApa, KOHyca, III0-
I1aJ]b TOBEPXHOCTH MUPAMUBI, IPU3MBI, KOHYCA, LIMJINH/PA, IUIOIIAb
cdepspl, 00beM KyOa, TPIMOYTOJIBHOTO MapajuleIenuIieaa, MTMPaMU/IBbL,
IpU3MBI, IMIMHIpPA, KOHYyCa, 11apa; yMEHUe M300pa)xaTb MHOTOrpaH-
HUKJ U TIOBEPXHOCTH BPAIIEHUS, UX CEUYEHHUS OT PYKH, C MOMOIIBIO
YEepPTEKHBIX MHCTPYMEHTOB U 3JIEKTPOHHBIX CPEICTB; YMEHHUE PacCIo-
3HaBaTh CHMMETPHIO B IPOCTPAHCTBE; yYMEHHE pAaclO3HaBaTh Ipa-
BUJIbHBIE MHOTOTPaHHUKH;

- YMEHHE ONepHpOBATh MOHATHIMMU: JBIKEHHE B MPOCTPAHCTBE, I1O-
NOOHBIE (UTYpBI B IPOCTPAHCTBE; UCIOIB30BATH OTHOIIEHHE IJIOIIA-
Jiei MoBepXHOCTEN 1 00bEMOB OJOOHBIX (PUTYp IIPH PELICHUH 3a7ay;

- YMEHHUE BBIYUCIATh T€OMETPUYECKHE BEIMUYUHBI (JUIMHA, YTroJl, IUIO-
maab, 00beM, IUIOMIAAL MOBEPXHOCTH), MCIIONB3YS HU3Y4YEeHHBIE (op-
MYJIbl 1 METOJIBI;

- YMEHHE OIEepPUPOBATH MOHATHAMHM: MPSIMOYTOJbHAs CUCTEMa KOOp-
JMHAT, KOOPAMHATBI TOUYKH, BEKTOP, KOOPAUHATHI BEKTOpA, CKAJIIPHOE
NPOM3BEACHUE, YOl MEXAY BEKTOPaMH, CyMMa BEKTOpPOB, IPOU3BeE-
JICHHE BEKTOpa Ha YMCJIO0; HAXOJIUTh C MOMOIIbIO N3YYEHHBIX (HOpMyI
KOOPJIMHATHI CepeIMHBI OTPE3KA, PACCTOSTHUE MEXKIY IBYMs TOUKAMU;

- YMEHME BBIOMpaTh MOAXOIAIIMNA HM3Y4YEHHBIH METOJ AJIS PELICHMS
3aJaud, pacro3HaBaTh MaTeMaTU4Yeckue (aKThl U MaTeMaTHYECKue
MOJIENIU B NPUPOJHBIX M OOILECTBEHHBIX SBJICHUSX, B UCKYCCTBE; yMe-
HUE NPUBOJUTH NIPUMEPBI MATEMATUYECKUX OTKPBITUNA POCCUHCKOU U
MHUPOBOW MaTEMaTUYECKON HAYKH




CIOCOOHOCTh 1754 HCIOJIB30BAHHUS B
[I0O3HABATEJILHOW U COLUAIbHOM IIPAKTUKE
OBnaneHne yHMBEPCAIbHBIMU PETYIATHUBHBIMU
NEUCTBUAMM: a) caMOOpraHu3anus: [Jenarhb
OCO3HAaHHBII BBIOOp, 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 MHPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAyKHM U OOLIECTBEHHOM NPaKTHUKH,
OCHOBAHHOTO Ha nyanore KYJBTYD,
CHOCOOCTBYIOLIETO OCO3HAHUIO CBOErO MeCTa B
MOJIUKYJIBTYPHOM 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
IPEACTaBICHHUS;

- cO371aBaTh TEKCTHl B Pa3lUYHBIX (popmaTax c
y4eToM Ha3HadYeHUs MH(OopManuu M IeneBOi
ayJAUTOpUH, BBIOMpAs ONTUMANBHYIO (GOpMYy
IPEACTAaBICHNS M BU3YaIH3aLlUH;

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

- MICTIONIb30BATh CPEJCTBA MH(POPMAITMOHHBIX H
KOMMYHHUKAIIHOHHBIX TEXHOJOTHH B pEIICHUH

- YMEHME ONEepUpOBaTh MOHATHAMHU: (DYHKIUS, HENpepbIBHAS (PyHK-
151, IPOU3BO/IHAS, TEPBOOOPA3Has, ONpEICIEHHBIN HHTErpall; yMEHUE
HaXOJIUTh MPOMU3BOJHBIC JIEMEHTApHBIX (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 IMPOU3BOAHYIO IIPH pe-
LICHUY 3a7a4 Ha JBM)KCHUE; pelIaTh MPAKTUKO-OPUEHTUPOBAHHBIC 3a-
Jlaud Ha HauOoJIbLIME W HAaMMEHBIINE 3HAYEHUs, Ha HaXOXICHUE IIy-
TH, CKOPOCTH U YCKOPEHUS

- YMEHHUE pelIaTh TEKCTOBBIE 3a7audl Pa3HbIX THIIOB (B TOM YHCIE Ha
IPOIICHTHI, JI0JIM M YaCTH, HA JBH)KEHUE, PabOTy, CTOUMOCTh TOBApOB
U yCIIyT, HAJIOTH, 33Ja4d U3 00JacTH yNpaBJIEHUS JTUYHBIMU U CEMEH-
HBIMU (PUHAHCAMH )); COCTABIJIATH BBIPAKEHUS, YpaBHEHUS, HEPABEHCTBA
U UX CHCTEMBI IO YCJIOBMIO 3aJa4d, UCCIIEOBATH MOJIyYEHHOE penle-
HUE U OLIEHUBATh MIPABIONOI00HOCTD 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 CBOMCTBAa peabHBIX IMpPOLEC-
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, pacro3HaBaTh MaTeMaTH4Yeckue (AaKThl U MaTeMaTHYECKue
MOJIENIN B NPUPOJHBIX M OOIECTBEHHBIX 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 JTHYECKUX  HOPM, HOPM
nH(POPMAIIMOHHOI 0€301acHOCTH;

- 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 PETYJISTHUBHBIMU
JNEUCTBUSAMMU:

a) CaMOOpTaHU3aITUSA:

- CaMOCTOSITEIILHO OCYIIECTBIIATh
MO3HABATEIBHYIO  JCSITEIBHOCTh,  BBISBIISTH
npobiemMbl, CTaBUTh M (HOPMYIHPOBATH
coOCTBeHHBIC 3a7aul B  00pa3oBaTeIbHON
NESITENIbHOCTH W JKM3HEHHBIX  CHUTYaIUSX;

- BIIQJICHHE METOJIaMHU JI0KA3aTeNbCTB, aITOPUTMAMU PEIICHUS 3a7ad;
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, IEPBOOOPA3HAsL, ONIPEICIICHHBIN HHTETPall; yMEHUE
HAXOJHUTh MPOW3BOJHBIC DJIEMEHTAPHBIX (YHKIIHA, UCIOJB3Ys CIIpa-
BOYHBIC MAaTEpHabl; UCCIEI0BATh B MPOCTCUIINX CIydasx (QyHKIIUU
HAa MOHOTOHHOCTbH, HaXOJUTh HAWOOJBIINE W HAUMEHBIINE 3HAYCHUS
(GYHKIUH; CTPOUTHh TPaQUKH MHOTOWICHOB C HMCIIOJF30BAaHHEM arllla-
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 (YHKIUS, TOKa3a-
TenbHas QYHKIHS, CTeTIeHHas (YHKIUs, Jorapupmudeckas GyHKITus,
TpPUTrOHOMETpHUUYECKHe (PYHKIMH, oOpaTHble (DYHKIMM;, YMEHUE CTPO-
UTh TpauKy U3y4eHHBIX (QYHKIIMH, UCIIOIB30BaTh TPAaPUKH TIPH U3Y-
YEHUU TPOLIECCOB M 3aBUCHMOCTEH, NMPHU PEIICHUH 3a1ad U3 JAPYIHX
y4eOHBIX MPEAMETOB ¥ 33a4 U3 PEalbHOW )KU3HU; BBIpAXKaTh HOopMy-
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, 33[]a9i U3 00JacTH yIpaBJICHUS] TUYHBIMUA U CEMEH-
HBIMH (DHTHAHCAMU); COCTABJISITh BBIPAKEHUS, YPABHECHUS, HEPABCHCTBA




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-
naHa, HauOoJsiplllee M HAaWMEHbIEE 3HAYCHHUs, 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 [AaHHBIC, B TOM YHCIE C
IpUMEHEHHEM TpapUUeCKUX METOI0B U SJIEKTPOHHBIX CPEJICTB;

- YMEHHUE ONEpPUPOBATH MOHATHAMHU: CIYYaWHBIA OMBIT M CIYyYaWHOE
COOBITHE, BEPOSTHOCTD CIIY4alfHOTO COOBITHS; YMEHUE BBIYHMCIIATH Be-
POSITHOCTh C HCIOJNB30BAHUEM TpaUuecKUX METOJO0B; MPUMEHSTh
(GOpMyINBI CIIOKEHUSI U YMHOXXEHHsI BEPOSITHOCTEH, KOMOWHATOPHBIE
GdakThl U GOpMyYJIBI IPU PELICHUH 33]1a4; OLIECHUBATh BEPOSTHOCTH 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
3aJa4d, pacro3HaBaTh MaTeMaTH4yeckue (AaKThl U MaTeMaTHYECKue
MOJIETH B MPUPOAHBIX U OOIIECTBEHHBIX SIBICHUSX, B HCKYCCTBE; yMe-
HUE NPUBOJUTH NIPUMEPBI 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  OCYILIECTBIIATb  IPOCKTHYIO U
HCCIIEIOBATEIBCKYIO JESATEIIBHOCTD
WHIUBUAYAIBHO U B IpYIIE

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

- YMEHHUE ONepupoBaTh MOHATUSAMU: CpeAHee apudmMeThdyeckoe, 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

NEUCTBUM, paCHpelensiTh pOJd C YYETOM

MHEHHMH YYaCTHUKOB OOCYXIaTh pPE3yibTaThl

COBMECTHOM pabOTHI;

- KOOPJMHUPOBATh W BBHINOJHATH pPabOTy B

YCIIOBUSIX  pEalbHOTO,  BUPTYAIbHOTO U

KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

- OCYILIECTBJISITh MO3UTHBHOE CTPAaTErMUecKOe

IIOBCACHUC B PA3INIHBIX CUTYyaluix,

MPOSIBJISITE TBOPYECTBO W BOOOpakeHWe, OBITh

WHUIIUATUBHbBIM.

OBnaneHue yHUBEPCaJIbHBIMU PETYISITUBHBIMU

JICUCTBUSIMMU:

T') IPUHATHE ce0s U APYTUX JIFOJICH:

- IPUHUMAThb MOTHBBEI U apryMEHTBHI OPYTHUX

moaen npu aHanu3e pe3yJbTaTOB

ACATCIIbHOCTH,

- NpuU3HaBaThb CBOE MPaBO M NPaBO JPYTHUX

JIIOZICH Ha OIINOKH;
pa3BUBaTh  CIOCOOHOCTH

C IMMO3UIUHA APpYyroro 4CJ0BCKa

IIOHUMATb  MHUP

CTaH/IapTHOE OTKJIOHEHHE YMCIOBOr0 HabOpa; yMeHUEe U3BJIeKaTh, UH-
TEPIPETUPOBaTh MH(POPMALIMIO, MPEACTABICHHYIO B Talnuuax, Ha
quarpammax, rpadukax, OTpa)karollylo CBOMICTBa pealibHbIX Mpolec-
COB W SIBJIGHUI; MPeICTaBIATh MH()OPMAIIMIO C MOMOIIBIO TaOIHIl U
JarpaMM; 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 BBIYHMCIATH Be-
POSITHOCTh C HCIOJNB30BAHMEM TpaHUUecKUX METOJO0B; MPUMEHSTh
(GOpMyINbI CIIOKEHUSI U YMHOXXEHHsI BEpOSITHOCTEH, KOMOWHATOPHBIE
GbakThl U GOpMyYJIBI IPU PEUICHUH 33]1a4; OLIEHUBATh BEPOSATHOCTH pPe-
QIBHBIX COOBITUH; 3HAKOMCTBO CO CIIy4aifHBIMU BETMUYMHAMH; YMEHHUE
MPUBOJIUTH MPUMEPHI MPOSBICHUS 3aKOHA OOJIBIINX YHCEN B MPUPOI-
HBIX U OOIIECTBEHHBIX SBICHUSX;

- YMEHHE BBIOMpATh MOAXOASIIMNA HM3YyYEHHBIH METOJ AJSl pelIeHUS
3aJaud, pacro3HaBaTh MaTeMaTH4yeckue (aKThl M MaTeMaTHYeCKue
MOJIETH B MPUPOAHBIX U OOIIECTBEHHBIX SIBICHUSX, B HUCKYCCTBE; 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 JOKa3aTelIbCTB, AITOPUTMAMH pELICHUS 3a1ad4;
yMeHue (popMyIupoBaTh ONpeAeTIeHHs, aKCHOMBI U TEOPEMBI, IIPHUMe-
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, CIOPTa, 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 MHPOBOTO
HCKYCCTBA, STHUYECKUX KYJIbTYPHBIX TPaAULIANA
Y HAPOJHOI'O0 TBOPUYECTBA

MertanpeameTHble  pe3yabTaThl JOJKHBI
OTpaxaTh:
OBnanenue YHHUBEpCaIbHBIMU

KOMMYHHKATUBHBIMH JIEHCTBUSIMHU:

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

- pacmo3HaBaTh HeBepOaTbHBIE CpEACTBa
OOIICHMsI, TMOHUMATh 3HAYCHHUE COIHMAIBHBIX
3HAKOB, pacro3HaBaTh MPEIIOCHITKI
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, I0JIM M YaCTH, HA JBH)KEHUE, pabOTy, CTOUMOCTh TOBApOB
U YCIIYT, HaJIOTH, 3a7jaud U3 00JIaCTH YIpaBleHUs JIMYHBIMUA 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, BEPOSTHOCTH CIIy4alfHOTO COOBITHS; YMEHUE BBIYHMCIIATH Be-
POSITHOCTh C HCIIOJNB30BAHUEM TpaUUecKUX METOJO0B; MPUMEHSATh
(GOpMyINBI CIIOKEHUSI U YMHOXEHHsI BEPOSITHOCTEH, KOMOWHATOPHBIE
¢bakThl U GOpMyYJIBI IPU PEUICHUH 33]1a4; OLICHUBATh BEPOSTHOCTH pPe-
QIBHBIX COOBITUH; 3HAKOMCTBO CO CIIY4aifHBIMU BETMUYWHAMH; YMEHHUE
MPUBOJIUTH MPUMEPHI MPOSBICHUS 3aKOHA OOJIBIINX YHCEN B MPUPOI-
HBIX U OOIIECTBEHHBIX SBICHUSX;

- YMEHHE BBIOMpATh MOAXOASIIMNA HM3YyYEHHBIH METOJ AJSl pelICHUS
3aJa4d, pacro3HaBaTh MaTeMaTH4Yeckue (AaKThl U MaTeMaTHYECKue
MOJIETH B MPUPOAHBIX U OOIIECTBEHHBIX SIBICHUSAX, B HCKYCCTBE; yMe-
HUE NPUBOJUTH NIPUMEPBI MATEMATUYECKUX OTKPBITUNA POCCUHCKOU U
MHUPOBOW MaTEMaTUYECKON HAYKH

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

Ha

JInyHOCTHBIE PE3YNIBTATHI JOKHBI 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 Poccuu,
NoCTIKeHUsIM Poccum B Hayke, MCKYCCTBE,

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

- YMEHHE peliarh TEeKCTOBBIC 331Ul Pa3HBIX TUIOB (B TOM YHWCIIE Ha
MPOLEHTHI, A0 U YacTH, Ha ABM)KEHUE, padoTy, CTOMMOCTh TOBApOB
U YCIIYT, HAJIOTH, 3a7a4d U3 00JIACTH YIpaBIEHUS JIMYHBIMUA U CEMEH-
HBIMU (PIHAHCAMU); COCTABJIATh BhIPAXKEHUS, YPAaBHEHHUS, HEPABEHCTBA
U WX CUCTEMBI MO YCJIOBHIO 33/1au, UCCIEA0BATh MOJYYEHHOE pellle-
HUE U OLIEHUBATh MPaBIONOA00HOCTb PE3yIbTATOB;

- YMEHHE ONEepUPOBATHh MOHATHUSIMU: CpeAHEee apu(PMETHIECKoe, Me-
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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 COUYYBCTBHIO H
COTIEPEKUBAHHIO;

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

BKJIIOYAOMX
OTHOIICHHUA C
IIPOABJIATH

NMaHa, HauOoJiplllee M HAaWMEHbIlEe 3HAYECHHUs, pa3Max, AUCIepcus,
CTaHJApTHOE OTKJIOHEHHE YHCIOBOTO HAbOpa; yMeHHE U3BJIeKaTh, UH-
TepIpPEeTUPOBaTh MH(POPMALMIO, MPEICTABICHHYI0 B Taliuuax, Ha
auarpammax, rpadukax, OTpakarollyl0 CBOMCTBa peajbHBIX Mpolec-
COB U SIBJICHUI; MpPEICTaBIATh UH()OPMALMIO C MOMOILBIO TaOIMIl U
qyarpamM; HCCJIEeI0BaThb CTATUCTHUYECKHE AAHHBIE, B TOM YHUCIE C
IPUMEHEHHEM TpapUUECKUX METOM0B U AIEKTPOHHBIX CPEJICTB;

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

- YMEHHE BBIOMpaTh MOAXOIAIIMNA W3YYEHHBIH METOJ AJISl PELICHHS
3aJjaud, paclo3HaBaTh MaTeMaTH4eckue (PakTbl M MaTeMaTHYECKHUE
MOJIENIU B MIPHUPOJIHBIX M OOIIECTBEHHBIX SABJICHHUSIX, B UCKYCCTBE; yMe-
HUE TPUBOJUTH MPUMEPHI MATEMAaTUYECKUX OTKPBITUNA POCCUMCKOW U
MHUPOBOM MaTeMaTU4E€CKOM 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, MPOBOIUTH JOKA3aTEIbHBIE PACCYKIECHHUS B XOIE pELICHUs
3a/1a4;




13

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
oTpaxkatb:  OBNaJicHHEe  yHHUBEPCATHHBIMHU
y4eOHBIMU TTO3HABATEIHPHBIMU JICHCTBUSIMHU:

0) 0a30BbBIC UCCIICIOBATEIIbCKUE ACHCTBUS:

- pa3pabaTbIBaTh IUIaH pENICHUsI MPOOJIEMBI C
Y4eTOM aHaJIN3a UMEIOIINXCS MaTepHAIIbHBIX U
HEMaTepHaIbHBIX PECYPCOB;

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

- yMETh MIePEHOCHUTH 3HAHUS B
MO3HABATENBHYI0 M MPAKTHYECKYI0 O00JacTh
KU3HEICSITCIIbHOCTH;

OBnanenue YHHUBEPCATHHBIMU
KOMMYHUKATUBHBIMU JIEHCTBUSMH:

0) COBMECTHasl IeITCIILHOCTD:

- TIpeIaraTh 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 ONEepUpOBaTh MOHATHAMHU: (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
¢GyHKUNH; CTPOUTH TpapUKH MHOTOWICHOB C MCIIOJB30BAaHHEM arlla-
paTa MaTeMaTU4eCKOIro aHajiu3a; NPUMEHATh IMPOM3BOJIHYIO IPH pe-
IICHUH 3a]a4 Ha JIBWKCHUE; pellaTh MPAKTUKO-OPHUEHTUPOBAHHBIC 3a-
Jlaud Ha HauOoJIbLIME W HAaMMEHBIINE 3HAYEHUs, Ha HaXOXKICHHUE IIy-
TH, CKOPOCTH U YCKOPEHHSI

- YMEHHE OIepUPOBATh NMOHIATUAMU: pallMOHANIbHAs QYHKIHS, T0Ka3a-
TesnbHas (PYHKIUS, cTerneHHas QyHKIMs, Jjorapudmudeckas GyHKIus,
TPUTOHOMETpUYECKHEe (PyHKIMHU, oOpaTHbIE (YHKIIMHU, YMEHHUE CTPO-
UTh IpadUKu U3yYEHHBIX (YHKIUH, UCTIOIB30BaTh rpaduku mpu U3y-
YEHUU TPOLIECCOB U 3aBUCHUMOCTEH, NMPHU PEIIEHUM 3a1ad U3 APYIHX
y4eOHBIX MPEAMETOB U 33734 U3 PeaIbHOM )KU3HHU; BBIpaXKaTh HopMy-
JaMHU 3aBUCUMOCTH MEX]ly BETUUNHAMU;

- YMEHHUE pelIaTh TEeKCTOBBIC 3a7audl Pa3HbIX THIIOB (B TOM YHCIE Ha
IPOLIEHTHI, 0JIM U 4aCTH, HA JBUXKEHUE, pabOTy, CTOUMOCTh TOBApOB
U YCIIyT, HAJIOTH, 33Ja4i U3 00JacTH yNpaBJIEHUS! TUYHBIMUA U CeMEH-
HbIMU (PMHAHCAMM); COCTABJIATh BBIPA)KEHUS!, ypaBHEHUS, HEPABEHCTBA
U MX CHCTEMBI IO YCJIOBHIO 3a/1a4M, MUCCIEI0BAaTh MOJyYeHHOE pellie-
HUE U OLIEHUBATh IIPABONOI00HOCTb PE3YJIbTATOB;

- YMEHHE BBIOMpaTh MOAXOIAIIMNA W3YYEHHBIH METOJ AJISl PELICHHS
3aJjaud, paclo3HaBaTh MaTeMaTH4ecKue (PakTbl M MaTeMaTHYECKHUE
MOJIENIN B MIPUPOJHBIX M OOIIECTBEHHBIX SABICHUSIX, B UCKYCCTBE; yMe-
HUE TPUBOJUTH MPUMEPHI MATEMAaTUYECKUX OTKPBITUNA POCCUMCKON U
MHUPOBOM MaTeMaTU4EeCKOM 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 nuppepeHIHPOBAHHOIO 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 M Po¢ecCHOHAIBHO- OBLeM 12COB ®opmupyembie
pa3/iesioB U TeM OpPHEHTHPOBAHHOE) KOMIIeTeHIUH
1 2 3 4
OCHOBHOE COJIepKaHne
Pa3nen 1. [loBTOpeHue Kypca MaTeMAaTHKH OCHOBHOM IIKOJIbI 20 OK 01
Tema 1.1. Ilean Coneprxanue yueOHOro MaTepuasa OK 02
M 32/1a4M MaTeMaTHKH | ba30Bbie 3HAHHS M YMCHUS 110 MaTEMATHKE B TPO(ECCHOHATIBHON U B MOBCETHEBHON 5 OK 03
MPHU OCBOCHUU NEeATEILHOCTH OK 04
CHenHaIbHOCTH KomOuHupoBaHHOE 3aHSTHE OK 05
Tema 1.2. Uncaa Coneprxanue yueOHOro MaTepuaa OK 06
U BHIYHCJIEHUSI. JleiicTBUSI HAJl TIOJIOKUTEIBHBIMHU M OTPULIATEIbHBIMU YHCIaMH, OOBIKHOBEHHBIMU U OK 07
Beipakenus JECATUYHBIMH IpoOsiMu. J{elicTBHs cO cTeneHsMu, GopMYIIbl COKPAIIEHHOTO 2
U NIpeoOpPa3oBaHUsl | YMHOXKCHHS
KomOunnpoBanHoe 3aHsTHE
Tema 1.3. I'eomerpus |IIpodeccuoHaIbHO-OPUEHTHPOBAHHOE CO/lepKaHue (Copep:KaHNe MPUKJIATHOTO
HAa IJIOCKOCTH MO/1YJIfA)
Ilpakmuueckue 3anamus 2
Ipaxmuuecxoe 3anamue Ne 1. Buowvl niockux ¢ueyp u ux niowaosw. Ilpakmuxo-
OPUEHMUPOBAHHBLE 3A0aYU 8 KYypCe 2e0Mempul Ha Ni10CKOCMu
Tema 1.4. Coneprxanue yueOHOro MaTepuasa
IIpoueHnTHbie [Tponoprtuu. [TpocThie MPOIIEHTHI, pa3HbIe CIIOCOOBI UX BhUKcaeHUs. CIIOKHbBIC 5
BbIYUCJICHUS MIPOLIEHTHI
KomOunnpoBaHnHoe 3aHsTHE
Ilpakmuueckue 3anamusn 5
Ilpakmuueckoe 3anamue Ne 2. 3a0auu Ha nponopyuu u npoyeHmol
Tema 1.5. YpaBuenns |CozpepikaHue yueOHOTO MaTepuana
U HEpPaBEeHCTBA Ilpakxmuueckue 3anamusn 9

Ipaxmuuecxoe 3anamue N 3. Jlunetinvie, keaopammbvie, OpOOHO-TUHElHblE
VPasHeHUs U HepageHcmea
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Tema 1.6. CucremMsbl
yYpaBHeHHH

Copep:xanne yaeOHOT0 MaTepuana

CriocoObl penieHus CUCTEM JIMHEHHBIX ypaBHeHHH. [lonsTus: maTpuia 2x2 u 3x3,

U HEpaBeHCTB onpeaenuTenb Matpulbl. Meron ["aycca. CuctemMbl HETMHEWHBIX YPaBHEHHIA. 6
CucreMbl HEPaBEHCTB
KomOunnpoBanHoOe 3aHsTHE
Tema 1.7. Bxognoii |Conepkanue yueOHOro MaTepuaia
KOHTPOJIb Beruucnenus u npeobpasoBanusi. YpaBHEHUs U HEpaBeHCTBa. [ 'eomeTpus Ha 9
TUIOCKOCTH
ITpoBepounas pabota
Pa3nen 2. KomiuiekcHble yucaa 8 OK 01
Tema 2.1. Copep:xanne yaeOHOTO MaTepuana OK 02
Kommuiexcuple uncia |[TonsaTre KoMIIeKcHOro uncia. ConpsykeHHbIE KOMIIEKCHBIE YHCIIA, MOAYIIb U OK 04
apryMeHT KOMILIEKCHOTO 4rciia. PopMa 3amucu KOMILUIEKCHOTO YKCIIa 4 OK 07
(reomeTpuvecKas, TPUTOHOMETpHYECKas, aireOpandeckas). ApudmeTudaeckre
NEHCTBUS C KOMITJIEKCHBIMU YU CIIaMU
KomOunnpoBanHoOe 3aHsTHE
Tema 2.2. Coneprxanue yueOHOro MaTepuaa
IIpumenenne BelnonHeHne pacyeToB ¢ IOMOIIBIO KOMIUIEKCHBIX YHCET 2
KOMILIEKCHBIX Ynces | KoMOMHHPOBAHHOE 3aHSATHE
IIpodeccnonabHO-OpHMEHTHPOBAHHOE COJePKaAHUE (COEPKAHNE MPUKIATHOTO
MOIYJIsl) 5
Ilpakmuueckue 3anamusn
Ipaxmuueckoe 3anamue Ne 4. IIpumepsl ucnonb308anus KOMIIEKCHbIX YUCe
Pasznea 3. [IpsiMble U VIOCKOCTH B IPOCTPAHCTBE 16 OK 01
Tema 3.1. OcnoBuble |CoaepxaHue yueOHOro MaTepuana OK 03
NOHSATHS [peamer crepeomerpun. OCHOBHBIE TIOHATHS (TOYKA, MPAMasi, TNIOCKOCTb, OK 04
cTepeoMeTpHH. npoctpancTBo). OCHOBHBIE aKCHOMBI cTepeomerpun. [lepecekaromiuecs, ) OK 07
Pacnonoxenune NapajuleIbHbIE U CKpeIlUBarouecs npsmele. [IpusHak u cBOMCTBO
NPSIMBIX H CKpeuIMBaoImuxcs npsaMbix. OCHOBHBIE TPOCTPAHCTBEHHBIE (DUTYPHI
IVIOCKOCTel KomOunupoBaHHoe 3aHsTHE
Tema 3.2. Copep:xanue yueOHOro MaTepuana 2




17

IHapaniejJbHOCTH
NPAMBIX, IPAMOH
U IVIOCKOCTH,

[TapannenpHble npsiMas ¥ mwiockocts. Onpenenenue. Ilpusnak. CeolicTsa (¢
nokasaresibcTBoM). [lapamnensubie miockoctu. Onpenenenue. [Ipuznak. CBoiicTsa (¢
JoKa3aTenbeTBOM). TeTpasap u ero anemeHTsl. [lapannenenunen U ero 3J€MeHTHI.

IJI0CKOCTel CBoiicTBa IPOTUBOIIOIOXKHBIX IPaHEN U [uaroHailer napamwienenumnena. [locrpoenune
ceuenui. Pemnrenue 3agau
KomOunnpoBaHnHoe 3aHsTHE
Tema 3.3. Copep:xanue yueOHOro MaTepuana
IepnengukyasapHoct |[lepnenaukynspasie npsmelie. [lapannenbHbie MpsMble, MEPICHIUKYISIPHBIE K

b NPSAMBIX, IPAMOIi
U MJIOCKOCTH,
IVIOCKOCTel

IJI0CKOCTH. [IpHU3HaK nepneHuKyIsIpHOCTH IPSAMOM U INIOCKOCTHU. Jl0Ka3aTeabCTBO.
ITepnennukynsp u HaknoHHas. [leprieHauKynsApHbIE IIOCKOCTH. [IpU3Hak
MIEPIEHIUKYISIPHOCTH IIJIOCKOCTEN. J[oka3aTenbcTBO. PaccTossHMs B IPOCTpaHCTBE

KoMOuHMpOBaHHOE 3aHsTHE

Tema 3.4. Teopema

Copepxanne yaeOHOT0 MaTepuana

0 Tpex Teopema o Tpex nepneHauKkysapax. JlokazaTeabCcTBO
nepneHauKyasapax | KoMmOMHUpOBaHHOE 3aHATHE
IIpodeccnoHanbHO-OPHEHTHPOBAHHOE COJePKaAHNE (CONEPKAHUE TPUKJIIATHOTO
MO/1YJIfA)
Yron Mexay npsMoi ¥ III0CKOCThIO. YTOJI MEXIY ITIOCKOCTSIMU
KoMOuHMpoBaHHOE 3aHsTHE
Tema 3.5. IIpodeccnonanbHO-OpHEHTHPOBAHHOE CO/IepKaHue (CoiepKaHNe MPUKJIATHOTO
IHapannenabHele, MO/LYJIs1)
neprneHauKyasapusie |Ilpakmuueckue 3anamus

npsiMble U MJI0CKOCTH
B NMPOCTPAHCTBE

Ilpakxmuueckoe 3ansamue Ne 5. Axcuomol cmepeomempuu. Ilapannenvrnocms npsamulx,
NPAMOU U NAOCKOCMU, NIOCKOCHEU

Ilpakmuueckoe 3auamue Ne 6. [lepnenOuxyasspHocms npsamMblx, NPAMOU U NIOCKOCMU,
niockocmet

Tema 3.6. Pemenue
3agau. [Ipsmbie
U ILIOCKOCTH B
NMPOCTPAHCTBE

IIpodeccnonanbHO-OPHEHTHPOBAHHOE COePKaAHNE (COMEPKAHUE TPUKJIIATHOTO
MO/1YJIfA)

Pemenue crepeomeTpuuecKrx 3a7a4d Ha B3AMMHOE PacloOjI0KEHUE NPSMBIX U
IJIOCKOCTEN B MPOCTPAHCTBE

KoMOuHMpoBaHHOE 3aHsTHE
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Copep:xanne yaeOHOT0 MaTepuana

Pacnonosxenune npsiMbIX U IIJIOCKOCTEN B TPOCTpaHCTBE. CKPEIIUBAIOIINECS PAMBIE.

[TeprieHAMKYASAPHOCTD U MAPAILIETBHOCTD NPSIMBIX U MJIOCKOCTEN. Pemienue 3amaq 2
[TpoBepounas padora
Pa3nen 4. KoopauHaTrsl H BEKTOPbI 14 OK 02
Tema 4.1. JlekapToBsl | Conep:xanue yueOHOT0O MaTepuasia OK 03
KOOP/IHHATBI JleKapTOBBI KOOPAMWHATHI B pOCTpaHcTBe. [IpocTeiiime 3a1a4i B KOOPIMHATAX. OK 04
B IpocTpaHcTBe. | PaccrosiHie MEKTy ABYMs TOUKAMH, KOOPIHHATHI CEPEIMHBI OTPE3Ka OK 07
Paccrosinue mexxny | KoMOMHHPOBaHHOE 3aHSTHE 2
ABYMS TOYKAMHM.
Koopaunartsi
cepeiMHbI 0TPe3Ka
Tema 4.2. Bektopbl |Conepxanue yueOHOro MaTepuaa
B IIpOCTpaHCTBeE. Y10 | BekTops! B pocTpancTBe. Cl0KeHUE U BHIYMUTAHHUE BEKTOPOB. Y MHOXKEHHE BEKTOpa
MeKAYy BeKTOpaMHu. |Ha uncio. Kommianapasie BeKTopbl. CKalsipHOe MPOU3BEACHHE BEKTOPOB.
CxkansipHoe Pa3noxxeHue BekTopa 1o TpeM HEKOMILTaHApHBIM BeKTopaM. KoopanHatel BeKTopa, 4
NPOU3BEIeHUE CKaJIspHOE MPOU3BECHIE BEKTOPOB B KOOPIMHATAX, YTOJl MEXYy BEKTOpaMH, Yol
BEKTOpPOB MEXIY MPSAMOI U IITOCKOCTBIO, YTOJI MEXKY MIIOCKOCTSIMH. Y paBHEHHE MJIOCKOCTH.
['eomeTpuueckuii cMbICT onpeAeauTens 2x2
KomOunnpoBaHnHoOe 3aHsTHE
IIpodeccnonanbHO-OpHMEHTHPOBAHHOE CO/lepKaHue (CoiepKaHNe MPUKJIATHOIO
MO/LYJIs1) 9
Perienue reoMeTpudecKkux 3a/1a4 BEKTOPHBIM METOJIOM
KoMOuHMpOBaHHOE 3aHsTHE
Tema 4.3. IIpodeccnonanbHO-OpHMEHTHPOBAHHOE CO/lepKaHue (CoepKaHNe MPUKJIATHOTO
IIpakTUKOOPHEHTH- |MOXYJISA)
poBaHHble 3a1a4u | [Ipakmuyeckue 3anamus
HA KOOPAMHATHOM | [Ipaxmuueckoe 3ansmue No 7. Koopounammnas niockocms. Boiuucnenue paccmosnuil 4

IJIOCKOCTH

HAa njiocKkocmu. I(Oﬂuqecmeeﬂﬂbzepacuembl

Ilpakmuuecxoe 3auamue Ne 8. Koopounamuas niockocmo. Boiuucnenue niowadetl
Ha naockocmu. Konuuecmeennvie pacuemuol




19

Tema 4.4. Pemmienne
3aga4. Koopaunarsl
1 BEKTOPBI

Copep:xanne yaeOHOT0 MaTepuana

JlekapTOBBI KOOpJIMHATHI B TPOCTpaHCTBE. BekTophl B mpocTpaHcTBe. CloKEHUE U
BBIUMTAaHUE BEKTOPOB. Y MHOXKEHHE BEeKTOpa Ha yuciio. KoMiiaHapHbIe BEKTOPBI.
CkanspHoe pou3BeIeHne BEKTOPOB. Pa3ioxkeHue BeKTopa Mo Tpem

HEKOMIUIaHApHBIM BekTopaM. [Ipocrelimume 3agaun B koopauHaTax. KoopauHaTsl 2
BEKTOPa, PACCTOSTHUE MEKy TOUKaMH, KOOPJUHATHI CEPeHbI OTpE3Ka, CKaJsIpHOe
MIPOM3BE/ICHNE BEKTOPOB B KOOPJMHATAX, YTOJI MEKY BEKTOPaMHU, YTOJI MEXAY
MPSIMOM U TUIOCKOCTBIO, YTOJI MEXKAY TIIOCKOCTIMU
KomOunnpoBanHOE 3aHsTHE
Pa3nes 5. MHOrorpaHHHMKH H TeJi1a BpalleHus! 38 OK 01
Tema 5.1. Bepmunsl, |Coaepikanue yueOHOTo MaTrepuana OK 02
pedpa, rpanu [MousiTre MHOTOTpaHHUKA. ET0 9J1eMEHTHI: BEpIIHHBI, pedpa, rpanu. JluaroHas. ) OK 03
MHOTOrpaHHHKA Ceuenue. Boimykiible 1 HEBBITYKJIbIE MHOTOI'PaHHUKH OK 04
KoMOMHHUPOBAHHOE 3aHATHE OK 05
Tema 5.2. IIpuzma, |IIpodeccnonaibHO-OpHEHTHPOBAHHOE CO/lepKaHUe (COepPKAHUE MPUKIATHOTO OK 06
ee COCTABJISIIONINE, | MOTYJIs) OK 07
ceueHus. [Ipsimaa | [lonstue nmpusmel. Ee ocHoBaHus u 60KoBbIe Tpanu. Beicota npusmsl. [Ipsimas u 2
U NPaBUJIbHASA HakJIOHHad npu3Ma. [IpaBunbHas npusma. Ee ceuenus
NPU3MbI KomOunupoBanHoe 3aHsTHE
Tema 5.3. Coneprxanue yueOHOro MaTepuasa
IHapannenenunen, |[lapamienenunen, CBOHCTBa NPSMOYTOJILHOTO Napaiienenunena, kyd. Ceuenue 9
ky0. Ceuenne KyOa, |kyOa, mapauienenurneaa
napajienenunena | KoMOMHMpOBaHHOE 3aHSTHE
Tema 5.4. [Iupamuaa, |IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COlep:KaHue (Coep:KaHue MPUKJIATHOTO
ee COCTABJSIIONINE, |MOIYJIA)
ceuenue. llpaBunbnas | [lupamuna u ee snementsl. Ceuenne nupamusl. [IpaBunsHas nupamuia. Y cedeHHas 2
nupamMmia. nupamuia
Yceuyennas nupamuaa | KoMOMHHPOBaHHOE 3aHATHE
Tema 5.5. BokoBasi u | Coznepkanue yueOHOTO MaTepuana
NOJIHAsI NOBePXHOCTH |[Inomaas OOKOBOI M OTHOM MOBEPXHOCTH TPU3MBI, THPAMUIBI 2

NPU3MBbI, THPAMUABI

KoMOuHMpoBaHHOE 3aHsTHE
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Tema 5.6. Cummetpus
B KyOe,
napaJjienenumnesie,
npu3Me, MUpamMuje

Copep:xanne yaeOHOT0 MaTepuana

CumMmeTpHsi OTHOCUTEIBHO TOYKH, TPSIMOM, MIIOCKOCTH. CHMMeETpHs B KyOe,
napajuiefienunese, npusme, nupamuie

KomOunnpoBanHoOe 3aHsTHE

Tema 5.7. Ilpumepni
CUMMeTPuil
B npogeccuu

IIpodeccnoHanbHO-0PHEHTHPOBAHHOE COJEePKaAHNE (CONEPKAHUE TPUKJIIATHOTO
MO/1YJIfA)

Hpalcmuttecmte 3anamusn

Ipaxmuuecxoe 3anamue Ne 9. Cummempust 6 npupooe, apxumexmype, ovimy

Ilpakmuueckoe 3anamue Ne 10. Cummempus 6 mexrHuke

Tema 5.8.
IIpaBuiabHbIE
MHOTOTPAHHUKH,
HX CBOMCTBA

Copep:xanne yaeOHOTO MaTepuana

IIpaKmuquKue 3aHAmMuUA

Ilpakxmuueckoe 3ansmue Ne 11. Ilonamue npasunvrno2o muocoepannuxka. Ceoucmea
NPABUNLHBIX MHO202PAHHUKO8

Tema 5.9. Hnauuap,
€ro cocTaBJIfIoIIHE.
CeveHne HUIMHAPA

Coneprxanue yueOHOTO MaTeprasa

Hununaap u ero aneMmenTsl. Ceuenne NUINHAPA (MapasiebHOE OCHOBAHUIO U OCH).
PassepTka nuimHIpa

KoMOuHMpoBaHHOE 3aHsTHE

Tema 5.10. Komnyec,
€ro CoOCTaBJISAIOLIHUE.
Ceuenne Konyca.

IIpodeccnonabHO-OpHEHTHPOBAHHOE COJlePKaAHUE (COEPKAHUE MPUKIATHOTO
MO/LYJIs1)

Konyc u ero anementsl. CeueHne koHyca (mapajijiesibHOe OCHOBAaHHIO U MPOXOSIIEe
yepes BepIINHY), KOHnYeckue ceueHus. PazsepTka KoHyca

KomOunnpoBanHoOe 3aHsTHE

Tema 5.11.
YceueHHbI KOHYC.
CeuyeHne yce4eHHOT 0
KOHYcCa

Coneprxanue yueOHOTO MaTepraa

VYceuennsiit konyc. Ero oopasyromias u Beicota. CeueHrne yCeueHHOTo KOHyca

KoMOuHMpoBaHHOE 3aHsTHE

Tema 5.12. llap
U cepa, UX ceYeHus

Copep:xanne yaeOHOT0 MaTepuana

[ap u cdepa. Bzaumuoe pacronoxxenue chepsl U miockoctu. CeueHue mapa,
cepsl

KoMOuHMpoBaHHOE 3aHsTHE

IIpodeccnoHanbHO-OPHEHTHPOBAHHOE COJePKaAHNE (CONePKAHUE TPUKJIIATHOTO
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MOIYJIs1)

Wcnonb30BaHue NOHATUHN HIap U cepa B IPAKTUKOOPHUEHTUPOBAHHBIX 3a/1a4ax

KomOunnpoBanHoOe 3aHsTHE

Tema 5.13. ITousaTue
00 00BLeMe TeJ1a.

Coneprxanue yueOHOTO MaTepuaa

[Tonsitue 06 o6beme Tenma. O0beM Kyda B MPSIMOYTOILHOTO Tapaylieeune/a.

Otnomenne 00bemMoB | O0beM pU3MBI U IUIMHAPa. OTHOIIEHHE 00beMOB MOOOHBIX Tel. I'eomMeTpuyecKuii 2
MOAO0HBIX TeJl CMBICIT OTIPEIETUTENS 3-T0 MOpsAKa
KoMOuHMpOBaHHOE 3aHSTHE
Tema 5.14. O6bembl | Coneprkanue yueOHOro MaTepuaa
U IU10IIAAN O06wembl mupamu el U KoHyca. O0bem mapa. [lnomaay noBepxHOCTeH Ten 1
nosepxHocred TeJ | KoMOMHHPOBaHHOE 3aHATHE
IIpodeccnoHanbHO-OPHEHTHPOBAHHOE COJePKaAHNE (CONePKAHUE TPUKJIIATHOTO
MO/1YJIfA) 1
Hcnonb30BaHre NOHATUN TUPAMUJIa M KOHYC B IPAKTUKOOPHUEHTUPOBAHHBIX 3aJauax
KoMOuHMpoBaHHOE 3aHsTHE
Tema 5.15. Coneprxanue yueOHOro MaTepuasa
KomOnnanuu IlIpakmuueckue 3anamus 5
MHOIOTPAHHHUKOB | [Ipaxmuuecxoe 3anamue Ne 12. Kombunayuu ceomempuyeckux mei
U TeJI BpalleHust
Tema 5.16. Coneprxanue yueOHOro MaTepuaa
I'eomerpuueckue | Ilpakmuueckue 3anamus 2
KOMOMHAIUU Ipakmuueckoe 3auamue Ne 13. Hcnonv3oeanue KoMOUHAyui MHO20ZPAHHUKOS U meJl
HA NPaKTHKe spaujenus 8 NPAKMUKOOPUEHMUPOBAHHBIX 3A0A4AX
Tema 5.17. Pemienne |Copep:kanue yueOGHOro MaTepuana
3asad4. OO6beMblI U MJIOLIAAN MOBEPXHOCTH MHOTOTPAHHUKOB U TEJ BPAIICHUS 5
Muororpannuku | IIpoBepounast pabota
U Tejia BpalleHus
Pa3nes 6. MHoxkecTBA. DjIeMeHTHI TeOpuH rpagos 10 OK 01
Tema 6.1. MuoxkecTBa | Conepxanne yaeOHOT0 MaTepuana OK 04
[TonsTre MuOkecTBa. [TonMHOXecTBO. Omepaiuu ¢ MHOKECTBAMHU 2 OK 06
KoMOMHHPOBAHHOE 3aHATHE OK 07
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Tema 6.2. Onepanuu
¢ MHOKE€CTBAMH

IIpodeccnonabHO-OpHMEHTHPOBAHHOE COJlePKaAHUE (COEPKAHNE MPUKIATHOTO
MO/LYJIs1)

Ilpakmuueckue 3anamusn 2
Ilpakmuuecxoe 3auamue Ne 14. Onepayuu ¢ mrodxcecmeamu. Pewenue npuxiaouvix
3a0ay
Tema 6.3. I'padbr | Comepxanue yueOGHOro MaTepuana
Ilpakmuueckue 3anamus
Ipaxmuuecxoe 3anamue Ne 15. Ilousmue epagpa. Ceaznviii epagh, oepeso, yuki epagh 4
HA NI0CKOCU
IIpakmuyeckoe 3anamue Ne 16. IIpumenenue epagos. Pewenue npukiaousix 3a0ay
Tema 6.4. Pemienne |Copepkanue yueOHOTO MaTepuana
3aga4. MHoxkecTBa, |Ornepanuu ¢ MHOKecTBaMU. ONMCaHNEe PEATbHBIX CUTYaIMH ¢ IIOMOIIBI0 MHOYKECTB. 5
I'padb1 n ux [TIpumenenue rpadoB K pemICHUIO 3a/1a4
NpuMeHeHHne [IpoBepounas pabora
Pa3nen 7. DjieMeHTHI KOMOMHATOPUKH, CTATUCTHUKH ¥ TEOPUHU BEPOSITHOCTEH 20 OK 01
Tema 7.1. OcHoBHble |CozepkaHue yueOHOTO MaTepuana OK 02
NOHSATHS IlepecTaHOBKH, pa3MeIeHHsI, COYETAHUS 2 OK 03
KOMOMHATOPUKH | KOMOMHHpPOBaHHOE 3aHSATHE OK 04
Tema 7.2. Co6piTHe, |CozepikaHue ydeOHOro MaTepuaia OK 05
BEPOSATHOCTD CoBMecCTHBIC 1 HECOBMECTHBIE COOBITHS. TeopeMbl 0 BEpOSTHOCTH CYMMBI COOBITHH. OK 07
coObITus. Cil05keHue | YCIIOBHAsI BEPOATHOCTh. 3aBUCHMBIE M HE3aBHCUMBIE COOBITHS. TeopeMbl O 2
U YMHOKeHHe BEPOSTHOCTH MPOU3BEIACHUS COOBITUI
BepOSITHOCTEI Komb6unmnpoBanHoe 3aHstue
Tema 7.3. IIpodeccnoHanbHO-OPHEHTHPOBAHHOE COJePKaAHNE (CONEPKAHUE TPUKJIIATHOTO
BepositHOCTB MO/1YJIfA)
B NpodecCHOHANBHBIX | [IpakmuuecKkue 3anamus 2
3agadax IIpakmuyeckoe 3anamue Ne 17. OmHocumenvHas uacmoma coobimusi, C80UCME0 ee
yemouyusocmu. Cmamucmuueckoe onpedenenue geposmuocmu. Oyenka
8epoOAMHOCIU COObIMUS
Tema 7.4. Iuckpernas | Copepxkanue yueOHOro Marepuana 5

cJyyaiiHasi BeJIMYUHA,

Bunel ciyyalinbix BenmuuuH. OnpeaesieHue JUCKPETHOM CilydyailHOM BETUMYUHBI.
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3aKOH
ee pacnpeesieHus

3aKOH pacnpeesieHus: JUCKPETHOM ClIydyaliHOW BEJTUYMHBI.
Ee unciioBble XapaKTepUCTUKU

KomOunnpoBanHoOe 3aHsTHE

IIpaKmuquKue 3aHAmMuUA

Ilpakmuueckoe 3auamue Ne 18. 3axkon pacnpedenenus OUCKPEMHOU CYYAUHOU 2
senuuunsl. Ee uucnosvle xapakmepucmuxu
Tema 7.5. 3amaun | Cozmepkanue yueOHOTO MaTepuana
MaTremMaTH4eckoil |Bapuanuonnsiii psag. [lonuron yactot u ructorpaMma. CTaTUCTHUECKHE 9
CTATUCTHKH XapaKTePUCTHUKU psifia HAOTIOJaeMbIX TaHHBIX
KoMOuHMpOBaHHOE 3aHsTHE
Ilpakmuueckue 3anamus
Ilpakmuueckoe 3auamue Ne 19. Cmamucmuyeckue Xxapaxmepucmuxu psaod 2
Hab00aemvix OaHHbIX
Tema 7.6. IIpodeccnonanbHO-OPHEHTHPOBAHHOE COJePKaAHNE (CONePKAHUE TPUKJIIATHOTO
CocrasjieHue TadJaul | MOXYJIsl)
U IUarpamMmm IIpakTnyeckune 3aHATHSA
HA NPaKTHKe IIpakmuyeckoe 3anamue Ne 20. Ilepsuunas obpabomka cmamucmuideckux OaHHbIX. 4
I'pagpuueckoe ux npeocmasgnenue
Ilpakmuueckoe 3anamue Ne 21. Haxooxxcoenue cpeOnux xapakmepucmux,
HaO00aemvix OAHHBIX
Tema 7.7. Pemienne |Copaepxanue yaeOHOTO MaTepuana
3a1a4. DJIeMeHThl | DneMeHThl KoMOuHATOpUKH. CoOBITHE, BEPOSITHOCTH COOBITHS. ClIOXKEHNEe U
KOMOMHATOPUKH, |YMHOXEHHE BEPOSITHOCTEH 2
CTAaTHCTHKH U TeopHuH |[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 2 OK 02
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Tpuronomerpuyeckue
GyHKkun
NPOU3BOJIBHOIO YIJIa,
gyucjaa. Paaguannas
U rpasycHas Mepa
yria

Panuannas mepa yria. IloBopoT Touku BOKpyr Hadasa koopauHat. OnpezaeneHue
CHHYCa, KOCUHYCa, TAHI'€HCA U KOTAaHT'€HCA. 3HAKU CUHYCa, KOCUHYCA, TAHI€HCa U
KOTaHI'€HCa 110 YETBEPTAM. 3aBUCUMOCTh MEX]ly CHHYCOM, KOCUHYCOM, TAHT€HCOM U
KOTaHI€HCOM OJHOTO U TOT'O )K€ yIJia

KomOunnpoBanHoOe 3aHsTHE

IIpaKmuquKue 3aHAmMuUA

Ilpakmuuecroe 3auamue Ne 22. I padycnas mepa yena

Tema 8.2. OcHOBHBIE
TPUTOHOMETPHYECKHE
TO)RAeCTBA. DOpMYJIBI

NpHUBeieHUs!

Copepxanne yaeOHOT0 MaTepuana

Tpuronomerpuyeckue Toxzaectsa. CuHyc, KOCUHYC, TAHT€HC
Y KOTaHI'€HC YIJIOB ¢ U - o.. POpMyJIbl IPUBEACHUS

KoMOuHMpOBaHHOE 3aHsTHE

Tema 8.3. Cunyec,
KOCUHYC, TAHT€HC
CYMMBI U Pa3HOCTH
JABYX yrJjoB. Cunyc
U KOCHHYC JIBOWHOI0
yria. ®opmyJibl
MOJIOBUHHOIO yIJa

Coneprxanue yueOHOTO MaTepraa

Cymma u pa3HOCTh CUHYCOB. CymMMa U pa3HOCTh KOCHHYCOB. CHHYC

1 KOCHHYC JBOWHOTO yriia. @opMyIsl MojI0BHHHOTO yriia. [Ipeobpa3oBaHust CyMMBI
TPUTOHOMETPUUECKUX (HYyHKIUI

B [IPOM3BE/ICHNE U MPOU3BEICHHS B CyMMY. BrIpaskeHne TpUroHOMETPUYECKUX
(GyHKIMI yepe3 TaHTeHC TTOJIOBUHHOTO apryMeHTa. [IpeoOpazoBanus mpocTenmx
TPUTOHOMETPUYECKHUX BBIPAKECHUI

KoMOuHMpOoBaHHOE 3aHsTHE

Tema 8.4. ®ynkuumu,
HX CBOJiCTBA.
Cnoco0bI 3a1aHusA

Copepxanne yaeOHOT0 MaTepuana

OO6nacTp ornpeeneHuss © MHOXKECTBO 3HaUeHUH QyHKIi. YETHOCTD, HEUETHOCTD,
nepruoOANIHOCTh PyHKIMA. CriocoObI 3a1aHus QYHKITUI

byHxumit KoMOuHMpOBaHHOE 3aHsTHE
Tema 8.5. Copep:xanue yueOHOro MaTepuana
Tpuronomerpuyeckne | O61acTh ONMpEACICHUS] © MHOYKECTBO 3HAUYCHUN TPUTOHOMETPUIECKUX (PYHKITUH.

bynkumnm, ux
CBOMCTBA M rpaduKu

YETHOCTH, HEUETHOCTD, MEPUOANIHOCTD TPUTOHOMETpHUECKUX GyHKINA. CBOMCTBA
1 rpaduku QyHKIUN y = cOS X, y = Sin X, y = tg X, y = ctg X.

KomOunnpoBaHnHoe 3aHsTHE

Tema 8.6.
IIpeodpa3oBanue
rpagpuxos

Copep:xanne yaeOHOT0 MaTepuana

Hpalcmuttecmte 3anamun

Ipaxmuuecxoe 3anamue Ne 23. Cocamue u pacmsdgicenue 2pagpuxos

OK 03
OK 04
OK 05
OK 06
OK 07
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TPUTOHOMETPUYECKHX | mpucoHomempuieckux ynxyuii. Ilpeobpazosanue epagpuxos mpueonomempuieckux
Gy @yukyul
Tema 8.7. Onucanne |IIpodeccuoHATBLHO-OPUEHTHPOBAHHOE CO/lePKaHue (CoAepKaHue MPUKJIIATHOTO
NMPOU3BOJCTBEHHBIX |MOIYJIs1)
NpoLeccoB Ilpakmuueckue 3anamus
¢ MOMOIIbI0 Ilpakxmuueckoe 3ansamue Ne 24. Hcnonvzosarnue c8oticme mpu2coHomempuieckKux 4
rpapukoB QYHKUMH | hyHKyuil ¢ npopeccuonanrbHbix 3a0a4ax
Ipaxmuueckoe 3anamue Ne 25. Hcnonv3o8anue ceoticme ¢hyHkyuti 6
npogheccuoHanbHbIX 3a0a4ax
Tema 8.8. Ooparubie |Coxepkanue yueOHOTO MaTepuana
TpUroHoMerpu4eckue | O6patHsie Tpuronomerpuueckue Gynkiun. Mx cBoiictBa u rpadpuku 2
GyHKuMH KoMOHHHPOBaHHOE 3aHSITHE
Tema 8.9. Copep:xanue yueOHOro MaTepuana
Tpuronomerpuyeckne | YpaBHeHHE COs X = a. YpaBHEHHE Sin X = a. YpaBHeHHUe tg X = a, ctg X = a. Pemenue
YPaBHEHMA TPUTOHOMETPUUECKHUX YpaBHEHUI OCHOBHBIX TUIIOB: IPOCTEilIINe
U HEPaBEeHCTBA TPUTOHOMETPUYECKHE YPAaBHEHUS, CBOSAIIUECS K KBaIPATHBIM, pelllaeMble 8
pa3ioKEeHUEM Ha MHOXKUTEIH, OAHOPOAHbIE. [IpocTelinne TpuroHoMeTpuiecKue
HEpaBEeHCTBA
KoMOuHMpoBaHHOE 3aHsTHE
Tema 8.10. Cucremnl | Comepxanre yaeOHOTO MaTepuana
TPUTOHOMETPUYECKHUX | CUCTEMBI IPOCTEUIINX TPUTOHOMETPUUECKUX YpaBHEHUI 2
YPaBHeHMI Komb6unnpoBanHoe 3aHstue
Tema 8.11. Pemnenne |Copep:kanue yueOGHOTo MaTepuana
3aga4. OCHOBBI [TpeoOpazoBanye TPUTOHOMETPUUECKUX BBIpOKCHHUN. Pemenne
TPUITOHOMETPUH. | TPUTOHOMETPUUYECKUX YPaBHEHUN U HEPABEHCTB, B TOM YHCIIE 2
Tpuronomerpuveckue | c UCIIOJIb30BaHUEM CBOMCTB (PYHKITUI
byHKIMU [TpoBepounas pabora
Pa3nen 9. Crenenn n kopuu. CreneHHas QyHKIust 18 OK 01
Tema 9.1. Crenennas | Conepxanue yaeOHOTO MaTepuaia OK 02
¢yHkuus, ee cBoiicTBa | [loHATHE KOPHS N-0M CTENEHU U3 ICHCTBUTENBHOTO unciaa. OyHKIMK y = Vx, HX 4 OK 03
cBoiicTBa M rpaduku. CBOWCTBA KOPHS N-OM CTENEHN OK 04
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KomOunupoBanHoe 3aHsTHE OK 05
Tema 9.2. Copep:xanue yueOHOro MaTepuana OK 07
IIpeodpasoBanue | Ilpakmuueckue 3anamus
BbIpa:KeHU I Ilpakmuuecxoe 3auamue Ne 26. Ilpeobpazosanue uppayuoHaibHbIX 8bIPANCEHULL 2
¢ KOPHSAMMU N-0i
cTerneHu
Tema 9.3. CoiictBa |IIpodeccHoHATBLHO-OPHEHTUPOBAHHOE CO/lePKaHue (CopepKaHue PUKJIATHOTO
CTEIEeHH ¢ MO/1YJIfA)
PalHOHAJBHBIM [TonsiTHE CcTEnEeHU C TOO0BIM PaIMOHATBHBIM TIOKa3aTesieM. CTeneHHbie (YHKINU, HX 4
U 1efiCTBUTEJBHBIM |CBOWCTBA U rpaduKu
NoKAa3aTeJAMHU KoMOuHMpoBaHHOE 3aHsTHE
Tema 9.4. Pemienne |Copepxanue yaeOHOTO MaTepuana
HPPAlMOHANBHBIX | PaBHOCHIBHOCTH HppaIlMOHANBHBIX YPAaBHEHUN U HEPABEHCTB. METOAbl UX PEIICHUS. 4
yYpaBHeHHii U Pemenne uppannoHalbHbIX YpaBHEHUN U HEPABEHCTB
HEPABEHCTB Komb6unmnpoBanHoe 3aHstue
Ilpakmuueckue 3anamus 5
Ilpakxmuueckoe 3ansmue Ne 27. Pewenue uppayuonanbhsiX ypagHeHull U HepageHcme
Tema 9.5. Crenenn | Conepkanue yueOHOTO MaTepuaia
1 xopHHu. Crenennas |OnpeneneHue crenenHoi GyHkiuu. Mcnonb3oBanue e€ CBONCTB MPH PeIICHUH 9
byukuus YPABHEHUN U HEPABEHCTB
[TpoBepounas pabota
Pasznea 10. [lokazareabHast pyHKIMS 18 OK 01
Tema 10.1. Copep:xanue yueOHOro MaTepuana OK 02
IMoka3arenbHas Crernens ¢ IPOU3BOJILHBIM IEHCTBUTENLHBIM MTOKazareneM. OnpeneneHue OK 03
(¢yHKIHsI, ee CBOICTBA | T0Ka3aTeIbHON (PYHKIINH, €€ CBOWCTBA U rpaduK. 3HAKOMCTBO C IPUMEHEHUEM 6 OK 04
oKasarelbHON QyHKIMH. Pelenne mokasaTeabHbIX YpaBHEHUH ()YHKIIMOHAIBLHO- OK 05
rpagHYECKUM METOIOM OK 07
KoMOuHMpoBaHHOE 3aHsTHE
Tema 10.2. Pemenne |Copep:kanue yaeOHOT0O MaTepuana
NOKAa3aTeJbHBIX | IIpakmuueckue 3auamus 6
ypaBHeHHii IIpakmuyeckoe 3anamue Ne 28. Pewenue nokasamenbHulX ypasHeHUll Memooom
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1 HepaBeHCTB

ypasHUeaHu:A nokazameieti

Ilpakmuuecxoe 3auamue Ne 29. Pewerue nokazamenbHbiX YPAaGHeHUN MemoO0oM
66€0€HUsL HOBOLL NePEMEHHOT

Ilpakxmuueckoe 3ansamue Ne 30. Pewenue noxazamenvbHvix ypasHeHUl
DYHKYUOHATbHO-2PpADUUECKUM MEMOOOM

IIpodeccnoHanbHO-OPHEHTHPOBAHHOE COJePKaAHNE (CONePKAHUE TPUKJIIATHOTO

MO/1YJIfA) 9
Ilpakmuueckue 3anamus
Ipaxmuueckoe 3anamue Ne 31. Pewienue nokazamenvnbix Hepagencme
Tema 10.3. Cucremnl | Comepxanre yaeOHOTO MaTepuana
NOKAa3aTeJbHbIX | IIpakmuueckue 3auamus 2
YpPaBHEeHMH Ilpakxmuueckoe 3ansamue Ne 32. Pewenue cucmem nokasamenbHulX YPaGHEeHUl
Tema 10.4. Pemnenne |Copaep:kanue yueOGHOro MaTepuana
3ajaad. Pemenue noka3arenbHbIX YpaBHEHUN METOJIOM YpaBHUBAHUS TTOKa3aTeIen U 5
IHoka3aTenbHas METOJOM BBEJECHUS HOBOM NEpeMEHHON. PellleHne mokasaTenbHbIX HEPABEHCTB
pyHkous [TpoBepounas pabora
Paznen 11. Jlorapugmsbl. Jlorapupmuyeckass pyHkous 26 OK 01
Tema 11.1. Jlorapugm | Conepxkanue yueOHOT0 MaTepuana OK 02
yncaa. Jlecaruunblii |Jlorapudm gucna. JlecATHUHBIN ¥ HATYPATbHBIN JIOrapU(pMBI, YUCIIO € 4 OK 03
M HATYPaJIbHbIl | KOMOMHMPOBAHHOE 3aHSATHE OK 04
Jorapugmsl, YUCJI0 € OK 05
Tema 11.2. CBoiicTBa | Conep:xanue yueOHOro MaTepuana OK 07
Jjorapu¢pmos. Cgoiicta siorapudmo. Oneparnus JorapupMUpPOBaHUS 6
Onepauus Komb6unmnpoBanHoe 3aHstue
Jorapu(pmMupoBaHus
Tema 11.3. Copep:xanue yueOHOro MaTepuana
Jlorapupmuyeckas | Jlorapudmuueckas QyHKIUS U €€ CBOHCTBA 2
(ynkuus, ee cBoiicTBa | KoMOMHUPOBAHHOE 3aHATHE
Tema 11.4. Pemienune |Conepkanue yueOHOTO MaTepuana
Jgorapugmudeckux |[lonsrue norapudmudeckoro ypasHeHus. Oneparus NOTeHIMpOBaHUs. Tpu 4
ypaBHeHUii OCHOBHBIX METOIa PELICHUS JOTapU(PMHUUECKIX YpaBHEHUN: (PyHKIIMOHATIHLHO-
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1 HepaBeHCTB

rpaduuecKuii, MeTo/ MOTEHIIMPOBAHUS, METO/] BBEICHUS HOBOW NIEPEMEHHOIA.
Jlorapugmuueckue HepaBeHCTBA

KomOunnpoBanHoOe 3aHsTHE

IIpaKmuquKue 3aHAmMuUA

Ilpakmuuecxoe 3auamue Ne 33. Pewernue nocapughmuneckux ypagHeHuil u 2
HepaseHcma
Tema 11.5. Cuctrembl |Cozepkanue yueOHOTO MaTepuana
JOrapu@MHUYECKUX | AJTOPUTM PELICHHUS CUCTEMbl YpaBHEHH. PaBHOCHIIBHOCTD JIoTapu(pMUIECKUX 9
ypaBHeHHii YpaBHEHHI U HEPABEHCTB
KoMOuHMpOBaHHOE 3aHsTHE
Tema 11.6. IIpodeccnonanbHO-OpHMEHTHPOBAHHOE CO/IepKaHue (CoiepKaHNe MPUKJIATHOTO
Jlorapudmpl MO/1YJIfA)
B IpUpo/e U TexHuke |IIpakmuueckue 3anamus 4
Ilpakmuueckoe 3auamue Ne 34. I[lpumenenue nocapugma
Ilpakmuueckoe 3auamue Ne 35. Jloeapugpmuueckas cnupanv 6 npupooe. Ee
MamemamuyecKkue ceolcmea
Tema 11.7. Pemienne |Copep:kanue yaeOHOTO MaTepuana
3aga4. Jlorapupmel. |Jlorapudpmuyeckas pynkius. Pemenue npoctedmmx gorapuMuIeckix ypaBHEHUH 9
Jlorapupmuueckast |[IpoBepounas padoTa
byukuus
Paznen 12. IlpousBoaHasi pyHKIMH, ee IPUMEHEHHE 36 OK 01
Tema 12.1. IlonsaiTue |Conepxkanue yueOHOTO MaTepuaia OK 02
MPOM3BOIHOIA. Ornpezenenye YKCI0BOM MOCIEN0BATENLHOCTH U CIIOCO0B! ee 3ananns. CBoiicTBa OK 03
@opMyJIbI H MPABUJIA |YKCIIOBLIX MOCIEN0BaTENbHOCTEN. Onpeenenue npeaeia mocie 0BaTelIbHOCTH. OK 04
nuddepennnpoBanus | Berurcienue npenesos nociueaopareibHocTei. [penen GyHKuu Ha 6ECKOHEYHOCTH. 5 OK 05
IMpenen ¢pyukuuu B Touke. [pupamenne aprymenta. [Ipupamienne GpyHKIuu. OK 06
3amaun, IPUBOLISIIIKE K OHATHIO IIPOU3BOIHOM. OnpeieieHre IpOu3BOIHOM. OK 07
AJITOPUTM OTBICKaHHSI TPOU3BOTHOM
KoMOuHMpoBaHHOE 3aHsTHE
Tema 12.2. Coneprxanue yueOHOro MaTepuaa 4
IIpon3BoaHnbIe ®opmynsl quddepenumposanus. [Ipasuna nuddepeHupoBaHus
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CYMMBI, Pa3HOCTH

KoMOuHMpoBaHHOE 3aHsTHE

Nnpou3BeeHusl,
YaCTHOI' O
Tema 12.3. Copep:xanue yueOHOro MaTepuana
IIpousBoanbie Omnpenenenue cnoxxaor GyHkuu. [Ipon3BoaHAss TPUTOHOMETPHUUYECKUX (DYHKITHA.
TPUroHOMeTpHYecKuX |[IponsBomHas cnoxxHOM QyHKITUN
byHkumii. KomOunnpoBanHoOe 3aHsTHE
ITpousBoanas Ilpakmuueckue 3anamusn

CJIOKHOM (PYHKIMHU

Ipaxmuuecroe 3anamue Ne 36. Haxoocoenue npouzeoonsix

Tema 12.4. ITonsiTue
0 HeNpPepPbIBHOCTH
¢pynxuun. Meron

Copepxanne yaeOHOT0 MaTepuana

[Tonsarue HenpepbiBHOM (yHKIMK. CBOMCTBAa HENPephIBHON QyHKIUHN. CBSI3b MEXKIY
HETPEPBHIBHOCTHIO U TU(PHEPEHIIUPYEMOCTHI0O (YHKIIUU B TOUKE. AJITOPUTM pPEIICHUS

HHTEPBAJIOB HEpPaBEHCTB METOJIOM MHTEPBAJIOB
KomOunnpoBanHoOe 3aHsTHE
Tema 12.5. Copep:xanue yueOHOro MaTepuana
I'eomerpuueckuii | ['eomerpuyeckuii CMBICT MPOU3BOAHON (DYHKIIMH — YTIIOBOM KO3PHUIIUECHT
U (pu3HYeCKHil CMBICJI | KacaTelbHOH K rpaduky QyHKIIMN B TOUKE. Y paBHEHUE KacaTelbHOH K rpaduky
NPOU3BOIHOM (GyHKIMU. AITOPUTM COCTABIICHUS YpaBHEHUS KacaTeNbHOU K rpaduKy (yHKIHH
y=f(x)
KoMOuHMpoBaHHOE 3aHsTHE
Tema 12.6. IIpodeccnonanbHO-OpHEHTHPOBAHHOE CO/IepKaHue (CoiepKaHNe MPUKJIATHOTO
duznyeckuii CMbICT | MOIYJIs1)
NPOU3BO/IHOI Ilpakmuueckue 3anamusn
B IpodeCCHOHANBHBIX | [Ipakmuueckoe 3ansmue Ne 37. @uszuueckutl (Mexanudeckuil) CMblCl RPOU3BOOHOU —
3aja4ax M2HOBEHHASI CKOPOCMb 8 MOMeHm epemenu t: v = S' (t)
Tema 12.7. Copep:xanue yueOHOro MaTepuana
MoHOTOHHOCTH Bospacranue u yosiBanue pyHKIINH, COOTBETCTBUE BO3pACTaHUS U YOBIBAHUS
¢ynkuuu. Toukn | pyHKUMHK 3HAKY TPOU3BOAHOM. [ToHATHE TPON3BOAHOI BHICIIETO MOPSIKA,
JIKCTpeMyMa COOTBETCTBHE 3HAKAa BTOPOW MPOU3BOIHON BBITYKJIOCTH (BOTHYTOCTH) (DYHKIIMM Ha

oTpe3Ke. 3aaud Ha MAKCUMYM U MUHUMYM. [IOHSITHE acCUMIITOTHI, CITOCOOBI X
orpeiesieHus. AJTOPUTM UCCIIEAOBAaHUS (PYHKIIUN U TOCTPOSHHS ee rpaduka ¢
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MOMOIIBIO TPOU3BOIHOMN. J[poOHO-NTMHEeHAS PYHKLIUS

KomOunnpoBanHoOe 3aHsTHE

Tema 12.8. Copep:xanue yueOHOro MaTepuana
HccaenoBanue HccnenoBanmne pyHKIMM HA MOHOTOHHOCTH M ITOCTPOEHHE IrpauKoB
by KoMOMHMPOBAHHOE 3aHATHE 4
U MOCTPOeHHne
rpa¢ukon
Tema 12.9. Coneprxanue yueOHOro MaTepuaa
Hau6oabmee Haxoxxnenne HanOobIIero 1 HAMMEHbIIEro 3HaYeHUH (QYHKINH, TOCTPOEHHUE 9
U HAHMeHbIIIee rpaMKOB MHOTOWICHOB C UCIIOJIb30BAHUEM allliapaTa MaTeMaTHYECKOTO aHaIn3a
3HavyeHust yHkuuu | KoMOMHHPOBAHHOE 3aHSATHE
Tema 12.10. Coneprxanue yueOHOro MaTepuasa
Haxo:xnenune Ilpakmuueckue 3anamusn 2
ONTUMAJIBHOIO Ipaxmuueckoe 3anamue Ne 38. Haumenvuiee u Haubonvuiee sHavenue hyHKyuu
pe3yjabTara IIpodeccnoHabHO-0PHEHTHPOBAHHOE COePKaAHNE (CONePKAHUE TPUKJIIATHOTO
C IOMOIIBIO MO/1YJIfA)
NPOU3BOAHON Ipakmuueckue 3anamus
B IPAKTHYCCKUX | [[paxmuyeckoe 3ansimue Ne 39. Hcnonvzosanue npou3o0HoU 8 NPAKMUYecKux 4
3aja4ax 3a0ayax
Ipaxmuueckoe 3anamue Ne 40. Haxoorcoenue onmumanbHo20 pe3yiomama ¢
NOMOWbIO NPOU3BOOHOU 8 NPAKMUYECKUX 3A0a4ax
Tema 12.11. Pemenne |Conepkanue yueOHOro MaTepuaia
3apau. llponzBoanas | @opmyssl u nmpasmia quddepenmpoanns. MccnenoBanue GyHKIHNA ¢ TTOMOIIBIO 5
(pynknumn, ee npoun3BoHOM. Hanbonbiiee n HanMeHbIee 3HaYCHUS () YHKIIUH
NpuMeHeHHne [TpoBepounas padbota
Pasznea 13. IlepBooOpa3nasi pyHKUMHU, ee IPUMEHEHHE 18 OK 01
Tema 13.1. Copep:xanne yaeOHOT0 MaTepuana OK 02
ITepBooGpa3Hass  |3ajgaya 0 BOCCTAHOBJICHWH 3aKOHA JBHKEHUS 110 M3BECTHOM CKOpocTH. [ToHsATHE OK 03
¢ynkuuu. IlpaBuaa |uHTerpupoBanus. O3HaKOMIICHHE C TIOHSATHEM MHTErpaia U nepBooOpa3HON A 2 OK 04
HAXOKICHUS Gyukiuu y=f(x). Penienne 3a1au Ha CBsI3b IEPBOOOPA3HON U €€ MPOU3BOIHOM, OK 05
NMepPBOOOPA3HBIX | BHIUKCIIEHHE TIEPBOOOPA3HOM Ul JaHHON (QyHKIMK. Tabnuia popmyi s OK 06
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HaXO0XKJICHUS NEepBOOOpa3HbIX. M3ydyeHune npaBuiia BEIYUCICHHS IEPBOOOPA3HOM

KomOunnpoBanHoOe 3aHsTHE

Tema 13.2. Ilnomann
KPHUBOJMHENHOM
Tpaneuuu. @opmyJia
Hrrorona — Jleiionuma

Coneprxanue yueOHOTO MaTepraa

3anaun, NPUBOJAAIIME K TIOHATHIO ONPEEICHHOTO HHTETPalia — O BHIYMCICHUU
TJTIONIAAN KPUBOJIMHEHHOM Tpaneunu, o nepeMenieHun Touku. [lonstue
onpenenéHHoro uaTerpaia. ['eomerpuueckuii 1 GU3HUECKUI CMBICIT OTIPEICTICHHOTO
unterpana. @opmyna Hetorona— Jleitoamia

KoMOuHMpOBaHHOE 3aHsTHE

Tema 13.3.
HeonpenesieHHbIi
U onpeaeseHHbII

HHTErpaJibl

Copep:xanne yaeOHOTO MaTepuana

IlousTus HCOMPCACIICHHOI'O MHTCTpaJia U OIIPCACIICHHOI'O HHTCTpalia

KoMOuHMpoBaHHOE 3aHsTHE

Tema 13.4. IlousaTue
00 onpeaeJJeHHOM
HHTerpaje Kak

Coneprxanue yueOHOTO MaTepraa

['eomeTpuyeckuii CMbICT ONIPEACICHHOTO UHTETpalia

KomOunnpoBanHoOe 3aHsTHE

IIOAAH IIpodeccnoHabHO-OPHEHTHPOBAHHOE COJePKaAHNE (CONePKAHUE PUKJIIATHOTO
KPHUBOJMHENHOM MOLyJIs)
Tpaneuuu Ilpakmuueckue 3anamusn
IIpakmuyeckoe 3anamue Ne 41. Haumenvuiee u Haubonvuiee sHavenue QhyHKyuu
Tema 13.5. IIpodeccnonanbHO-OpHMEHTHPOBAHHOE CO/lepKaHue (CoiepKaHNe MPUKJIATHOTO
OnpenesieHHbI MOIYJIsl)

HHTErpaJj B JKU3HU

IIpaKmuquKue 3aHAmMuUA

Ipakmuueckoe 3auamue Ne 42. I'eomempuueckuil CMbICI ONPedeeHH020 UHmMe2pald.

@opmyna Horomona - Jletibnuya

Ilpakmuueckoe 3auamue Ne 43. Pewenue 3a0au Ha npumenerue unmezpana OJis
BLIYUCTCHUS PUUYECKUX BEIUYUH U NA0WAOell

Tema 13.6. Peienne
3ajad4.
IlepBooGpa3nasn
byHkuum,
ee IpUMEHEeHHe

Copep:xanne yaeOHOT0 MaTepuana

ITepBooOpasnas ¢pynkuuu. [IpaBuiia HaxoxaeHUs nepBoodpasHbix. Ee npuMeneHue

[TpoBepounas pabota

OK 07
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Pa3nen 14. YpaBHeHHs 1 HepaBeHCTBA 28
Tema 14.1. Copep:xanue yueOHOro MaTepuana
PaBHocuibHOCTL | PaBHOCMIIBHOCTH YpaBHEHMH U HepaBeHCTB. OnpenencHusi. OCHOBHBIE TEOPEMBI
YPaBHeHHUi1 PaBHOCUJIBHBIX IIEPEX0/JaX B YPaBHEHUAX U HepaBeHCTBaX. O0IIKe METOIbI pelleHus
U HepaBeHCTB. O01ue | ypaBHEHHII: IEPEeX0/1 OT paBEHCTBA ()YHKIIMI K PABEHCTBY apryMEHTOB JJIS 2
METOAbI PeIIeHUsA | MOHOTOHHBIX (DYHKIMH, METOJI Pa3I0KEHHS HA MHO>KUTEJIN, METO/1 BBEJICHUSI HOBOM
nepeMeHHOH, QYHKIIMOHATBHO-TPAUUIECKUA METO]T
KoMOuHMpOBaHHOE 3aHsTHE
Ilpakmuueckue 3anamus
Ilpakmuueckoe 3auamue Ne 44. Pewenue ypaenenuii u Hepagencmes 2
@DYHKYUOHATLHBIMU MEMOOAMU
Tema 14.2. Coneprxanue yueOHOro MaTepuasa
I'paduyecknii meroa | OOmMe METOIBI PEIICHUST HEPABEHCTB: MEPEX0/1 OT CPaBHEHUS 3HAUCHUN (PYHKITHI K
pelleHusi YPAaBHEHHH, | CpaBHEHUIO 3HAYCHUI apryMEeHTOB JUIsl MOHOTOHHBIX (DYHKIIHI, METOJI HMHTEPBAJIOB, 5
HEPaBeHCTB ¢dbyHKIMOHATBEHO-Tpaduueckuii MeTo 1. I'paduueckuii METOT pelIeHus] ypaBHCHUH U
HEPaBEHCTB
KomOunnpoBanHoOe 3aHsTHE
Ilpakmuueckue 3anamusn
IIpakmuueckoe 3anamue Ne 45. Pewenue ypagneHuu u HepaseHCcme epaguiecKum 2
Memooom
Tema 14.3. Coneprxanue yueOHOro MaTepuasa
YpaBHeHnus Onpenenenne monyis. Packpeite Moy o onpenenenuro. [Ipocreiinue
U HEpPaBEeHCTBA ypaBHEHHsI U HEPAaBEHCTBA C MOAYJeM. [I[puMeHeHne paBHOCHIIBHBIX TIEPEXOJIOB B 2
¢ MoayJieM OTIpe/IeNICHHBIX TUIAaX YPaBHEHHUI U HEPABEHCTB C MOJYJIEM
KomOunnpoBanHoOe 3aHsTHE
Ilpakmuueckue 3anamusn 5
Ilpakmuuecxoe 3auamue Ne 46. Pewenue ypasuenuii u Hepagencmes ¢ Mooyiem
Tema 14.4. Coneprxanue yueOHOro MaTepuaa
YpaBHeHus 3HaKOMCTBO ¢ mapameTpoM. [Ipocrelinme ypaBHEHUS 1 HEPaBEHCTBA C TapaMETPOM 8

¥ HepaBeHCTBa
¢ mapaMeTpamMu

KoMOuHMpoBaHHOE 3aHsTHE

OK 01
OK 02
OK 03
OK 04
OK 05
OK 06
OK 07
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Tema 14.5. IIpodeccnonanbHO-OpHMEHTHPOBAHHOE CO/IepKaHue (CoiepKaHNe MPUKJIATHOTO
Cocrasienue MO/LYJIs1)
U pelieHue Ilpakmuueckue 3anamusn
npopeccuOHANBHBIX | [Ipakmuueckoe 3ansmue Ne 47. Peuienue mekcmosvix 3a0a4 npopheccuoHaibHo2o
32124 € IOMOMIBIO | cOOeporcanus 6
YPaBHEHHIH Ilpakmuueckoe 3auamue Ne 48. Pewenue mexcmosvix 3a0ay npogheccuoHaibHo20
cooeparcanus
IIpakmuyeckoe 3anamue Ne 49. Pewenue mekcmoswix 3a0ay npogheccuoHanrbHo20
cooepoicanus
Tema 14.6. Pemienne |Copep:kanue yaeOHOT0O MaTepuana
3aaa4. YpaBHeHuss | OOIue METO/IbI PEUICHUs ypaBHEHUN. Y paBHEHUSI M HEPABEHCTBA C MOYJIEM U C 1
U HEPaBEHCTBA rnapameTpamu
Ilpakmuueckue 3anamusn
Ilpakmuuecxoe 3auamue Ne 50. Ypaeuenus u nepasencmea ¢ mooynem u ¢ 1
napamempamu
KoncyasTanuu 6
IIpomexyTouHas aTrecTanus — 3K3aMeH 6
Hroro 2 cemectp 196
Bcero: 336




3. YCJIOBUA PEAJIM3ALIMN OBIMEOBPA3OBATEJIBHOI'O YYEBHOTI'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 YHUCIE 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;

— po)eCCUOHATBHO OPUEHTHUPOBAHHBIC 33 JaHUS;

— MaTepHalbl SK3aMeHa.

B xabuHeTe mpeaycMOTpEHBI CIEAYIONINEe TEXHUIECKHE CPEeICTBA 00 YICHUS:

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

—MOAENW JUISl W3YYeHHUS TeoMeTpudeckux ¢uryp (YacTd I1eIoro Ha Kpyre,
TPUTOHOMETPUUYECKUI KPYT, CTEPEOMETPHUUECKUl HaOOp, HAOOPHI IEOMETPUUYECKUX MOJEIEH U
buryp c pa3BepTKon);

— MEePCOHATBHBIA KOMIBIOTEP C JIMIIEH3UOHHBIM MPOTPAMMHBIM 00ECTICUeHUEM;

— MIPOEKTOP C SKPAHOM,;

— KOJIOHKH.

Jlist peann3ariuu pabodeid mporpaMmbl y4eOHOTO MpeaMeTa MpeycMoTpeHa Oubdanorexa
Y YUTAJIbHBIN 3aJ1 C BBIXOJOM B ceTh IHTEpHET.

3.2. UaopMannoHHOe o0ecnieyeHNe peain3aliu MporpaMmbl

3.2.1. OcHOBHELIE TEYaTHLIEC U31AHUS

1. bammakoB, M.M. Marematuka : y4yeOHUK Ui YYPESKICHUH HaAd. W cpeid. mpod.
obpazoBanus / M.M. bammakoB. — Mocksa : M3natensckuii meHTp «Akamemusi», 2020. — 256 c. -
ISBN 978-5-4468-0060-5.

2. bammakoB, M.M. Marematuka : 3amayHuk : yde0. mocobue misa oOpa3osar.
yUpeXIeHU! Had. u cpea. npod. obpaszoBanus / M.M. bammakoB. — Mocksa : M3naTenbckmii
neHTp «Akagemus», 2020. — 416 c. — ISBN 978-5-7695-9798-5.

3.2.2. OcHOBHbBIE 3JICKTPOHHBIE U3IaHHUS

1. baBpun, . 1. Matematuka : yueOuuk u npaktukym mis CI1O / U. W. baspun. — 2-¢
u3., nepepad. u gon. — Mocksa : M3marensctBo IOpaiit, 2024. — 568 c¢. — (Cepus :
[TpodeccuonansHoe obpasosanue). — URL: https://urait.ru/viewer/matematika-537152#page/1 —
Pexxum noctyma : 1o noamnucke.

2. ®ununienko, O. B. Martematuka : yue6Hoe mocodue / O. B. ®ununenko. — MuHCK :
PUIIO, 2019. — 269 c. — URL.: https://biblioclub.ru/index.php?page=book&id=600094 — Pexxum
JOCTyTA: 10 TOJIMUCKE.

3.2.3. JlonoJTHUTEIbHbIe HCTOYHUKHU

1. boromonos, H. B. Maremaruka : yuebnuk mns ccyzoB / H. B. boromonos, I1. U.
Camoitnenko. — 6-e u3z., crepeorun. — Mocksa : Jlpoda, 2009. — 395 ¢. — (Cepus : Cpennee
npodeccuonaibHOe obpazoBanue). - ISBN 978-5-358-06590-1.


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.

O0nIasg KoMneTeHIus Pasznen/Tema TH olleHOYHBIX
MepOonpuATHIA

OK 01. Beibupats | P 1, Tema 1.1, 1.2, 1.3 T1-o/c, 1.4, 1.5, | Texymuii KOHTpOJb B hopme:

Croco0bI pemrenus | 1.6, 1.7 — TECTHPOBAHWE,

3aJ1a4 P 2, Temsr 2.1, 2.2 IT-o0/c — KeWc 3aJaHud;

npodeccuoHaIbLHON P 3, Temst 3.1, 3.2, 3.3, 3.4 II-o/c, | —  yerusiii ompoc;

JEATEILHOCTH 3.5 I-o/c, 3.6 TI-o/c —  MaTeMaTHYeCKHil TUKTAHT;

MPUMEHUTEITHHO kK| P 5 Temwmr 5.1, 52 II-o/c, 53,|_ 3cce, TOKTaEL, pedepaTsy;

pa3IMYHBIM 5.4 IT-o/c, 5.5, 5.6, 5.7 I1-o/c, 5.8, 5.9, | _ KOHTDONbHAs PAGOTa;

KOHTEKCTaM 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

P 7, Temn 7.1, 7.2, 7.3 I1-0/c, 7.4, 7.5,
7.6 IT-o/c, 7.7

P 8, Temn! 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, Temn1 9.1, 9.2, 9.3 I1-0/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,
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, 13.3,
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

OK 02. Hcnoab3oBaTh

COBpPEMCHHBIC
cpeacTBa TIOWCKa,
aHam3a u
UHTEPIpETANN
nHpopmanuu, u
nH(pOpMaIMOHHBIE
TEXHOJIOTUHU TSt
BBITTOJTHEHHSI 3ama4
npodeCCHOHAIBHON
ACATCIIbHOCTU

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

1.6, 1.7
P 2, Temsr 2.1, 2.2 I1-0/c
P 5, Tems 5.1, 5.2 II-o/c, 5.3,

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

P 7, Temsr 7.1, 7.2, 7.3 TI-o/c, 7.4, 7.5,
7.6 IT-o/c, 7.7

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

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

— OLICHKA BBIIIOJIHEHUS
MPAaKTUYECKUX 3aJJaHU;

— TMPOEKTHas JIeATEIbHOCTb;

— HCCIeAoBaTeNbCKas
NEeSTEIbHOCTb.

[IpomexxyrouHnas arrectauus

B (hopme:

- i depeHIIMPOBAHHBIN

3a4erT;

- DK3aMEH.
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P 11, Temsr 11.1, 11.2, 11.3, 11.4,
11.5,11.6 IT-o/c, 11.7

P 12, Temm 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 I1-o/c, 13.5 I1-o/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 pearnu30BBIBATH
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,

NpeAnpUHUMATENbCKY | 4.4
100 gearensHocts B | P 5, Temmr 5.1, 5.2 II-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,
3HaHMs 10 npaBoBoii u | 5.14 [1-o/c, 5.15, 5.16, 5.17
¢dbuHaHCOBOU P7, Temn 7.1, 7.2, 7.3 II-0/c, 7.4, 7.5,
IPaMOTHOCTH B | 7.6 II-o/c, 7.7
Ppa3InYHbIX 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, Temr1 9.1, 9.2, 9.3 I1-0/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, 11.4,
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, Temsr 13.1, 13.2, 13.3,
13.4 I1-o/c, 13.5 I1-0/c, 13.6
P 14, Temnr 14.1, 14.2, 14.3, 144,
14.5 I1-o/c, 14.6
OK04. Dddexrusno | P 1, Tema 1.1, 1.2, 1.3 [T-o/c, 1.4, 1.5,
B3auMoaencTeoBare u | 1.6, 1.7
pabortath B | P2, Temnr 2.1, 2.2 TT-0/c

KOJIJICKTUBC U KOMAaHAC

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,
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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, Temsr 10.1, 10.2 IT-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, 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, Temsr 13.1, 13.2,
13.4 IT-o/c, 13.5 IT-o/c, 13.6

P 14, Temsr 14.1, 14.2, 14.3, 14.4,
14.5 I1-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,
KOMMYHHKAITUIO Ha | 5.4 IT-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 Poccwiickoii | 5.14 IT-o/c, 5.15, 5.16, 5.17
Oeneparn ¢ yuerom | P 7, Temwr 7.1, 7.2, 7.3 I1-o/c, 7.4, 7.5,
0co0OeHHOCTEN 7.6 IT-o/c, 7.7
COLIMAILHOTO 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, 11.4,
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, Temm 13.1, 13.2, 13.3,
13.4 I1-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. [posBrsate | P 1, Tema 1.1, 1.2, 1.3 I1-o/c, 1.4, 1.5,
TPaKJaHCKO- 1.6,1.7
NaTPUOTHIECKYIO P 5 Temsr 5.1, 52 II-o/c, 5.3,
MIO3HULIMIO, 5.4 IT-o/c, 5.5, 5.6, 5.7 II-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
TPaAUIMOHHBIX P 8, Temn 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,

IICHHOCTEH, B TOM

12.5, 12.6 Il-o/c, 12.7, 12.8, 12.9,
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yucie c yuerom | 12.10 IT-o/c, 12.11

rapMOHM3aLUU 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, Temm 14.1, 14.2, 14.3, 14.4,
OTHOILIEHUH, 14.5 I1-o/c, 14.6

MPUMEHSTHh CTaHIAPTHI

AHTUKOPPYIIIUOHHOTO

MIOBEICHUS

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

COXpaHEHHUIO 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

MPUMEHSATh 3HAaHUS 00
U3MEHEHUU KIIMMarTa,
MIPUHIIMIIBI
OEpEKITUBOTO
IIPOU3BO/ICTBA,
3pPEeKTUBHO
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 TI-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 I1-0/c, 8.8, 8.9, 8.10, 8.11

P9, Tems1 9.1, 9.2, 9.3 IT-0/c, 9.4,9.5
P 10, Temsr 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)* - mpodeccnoHaTbHO-OPUEHTUPOBAHHOE COICPIKAHUE.




39

.x .. 5
hC " ——

®degepanbHOE ATEHTCTBO MOPCKOI0 H PEYHOI'0 TPAHCIIOPTA
®egepanbHOe rocyIapcTBEeHHOE 0I01KeTHOEe 00pa3oBaTeIbHOE yUpeKIeHne
BbICIIEr0 00Pa30BaAHUA
«I'ocynapcTBeHHBI YHUBEPCUTET MOPCKOI0 U Pe4HOro (piora
umenu aamupasa C.0O. Makaposa»

Koraacckuii puauan ®I'bOY BO «I'YMP® umenn agmupanaa C.0. Makaposay

KOMIIVIEKT KOHTPOJIbHO-OIIEHOYHBIX CPEACTB
ITO OBIIEOBPA3OBATEJIBHOMY
YYEBHOMY HPEIMETY

ITYIIL. 01 MATEMATHUKA
(o0meodpa3oBaTenbHAs MOATOTOBKA, TEXHOJIOTHYECKHUI MPO(PHIb)

ITPOI'PAMMBI ITIOAT'OTOBKH CIIEUAJIUCTOB CPEJHEI'O 3BEHA

10 CIeNHAJIBLHOCTH
26.02.03 CYJOBOXIEHHE

KBAJTUPUKALMS
TEXHUK-CYJOBOJAUTEJIb

r. Koriaac
2025



COI'TACOBAHA YTBEPXXJEHA
3aMecTHTENH AMPEKTOpa N0 yueGHO- op puanana
MeTogmdeckoit pabore drmnana ol

O.B. lllepruna
H.E. I'nagpmmesa

2025

da

49 o8 20 45

|

OOBPEHA
HA 3aCE/[AHHH [HKIOBOH KOMHCCHH
MaTeMATHYECKHX M €CTECTBEHHOHAYYHBIX
IFCIHTLIAH
IIpoTokon oT io , of /29 25 Ne O

e

] ///
Ilpencenarens 5%5 ~— H.MH. Cy66oTura

PA3PABOTYHK:

Kamammesa Onpra Muxaiinosaa— mpenonaearens KOTNAcckoro pedyHOro YUMIMINA —
CIpyKTypHOro moapaszeneHus Kormacckoro dpummana @I'60Y BO «'YMP® uMenH agmupana
C.O. Maxkaposa»

KoMILIEKT ~KOHTPONBHO-ONEHOYHBIX CpPEACTB NO y4yeOHOoMy mpemmery IIVII.O1
Maremaraka  paspaGoTaH B COOTBETCTBHH ¢  (elepaibHBIM  TOCYIAPCTBEHHBIM
obpasosarensEbmM crangaproM COO, yreepxaennsmv [Ipukasom MuBHcTepcTBa 06pa3oBaHmsL
d Hayku Poccmitckoit ®@epepamuu ot 17.05.2012 Ne 413 ¢ M3MeHEHHAMH W JOMNONHEHHSIMH,
DenepanbHbEIM rocyIapcTBeHHBIM obpazoBaTenbHEM CTAHIAPTOM CpexHero
npodeccHOHaNTBHOr0 00pa3oBaHMA, YTBEP)KACHHBM NPHKa30M MEHHCTEPCTBA IPOCBEMIEHHS
Poccuiickolt ®enepamuu ot 12.12.2024 Ne 872, no cmermansaocTd 26.02.03 CynoBosxieHHe,
paboueii mporpaMmMoii yueGHOro IpeaMeTa.
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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
mporpaMMbl  TTOATOTOBKM CIEIUATUCTOB CpeAHEro 3BeHa 1o cremuanbHocTd  26.02.03
CynoBoxieHrEe ¥ 00eCTIeunBaOT MOBBIIIEHUE KauecTBa 00pa30BaTEIILHOTO TIPOIecca.

KOC mno yue6HOMY TpeaMETy MpeacTaBiisieT coO0H COBOKYITHOCTh KOHTPOIHPYIOIINX
MaTepuaioB, TNpPETHA3HAYCHHBIX [UISI HW3MEPEHUS YPOBHS JOCTIDKCHHSI OO0ydJaroImuMcs
YCTaHOBJICHHBIX PE3yJIbTaTOB O0yUYEHHUSI.

KOC no yueGHOMY mpeaMeTy HCIONb3yeTCsl NPU TMPOBEACHUU TEKYILEro KOHTPOJIS
yCIIeBaeMOCTH u MIPOMEKYTOUHOM aTTecTaluu o0yyaronuxcs B BUJIE
muddepeHIIMPOBAaHHOTO 3adeTa B IEPBOM CEMECTpe M HK3aMEHa BO BTOPOM CEMECTpE.
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1.2. Pe3yJbTaThl 0CBOEHUS Y4eOHOM MpeaMeTa, nojajiexaime npoBepke

Kon u IInanupyemMslie pe3yJbTaThl 00y4eHHUS

HaNMMeHOBaHHe

¢dopmupyembIx Oo6mme IIpeameTHbIC

KOMIIeTeHIM
OK 01. JIHOCTHBIE 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 BHIYMCICHHE 3HAYCHHI W MPeoOpPa3OBaHUs BBIPA-
NPUMEHUTETHHO HAIpaBJICHHOCTH, CIOCOOHOCTh WHHUIMUPOBATH, JKEHHil CO CTENEHAMH H JorapubMaMi, MpeoGpa3oBaHms IPOGHO-
K Pa3IHYHbIM IUIAHUPOBaTh W  CaMOCTOSITENIHO  BBINIOJHSTh DAITHOHATBHBIX BHIPAKEHHIL;
KOHTCKCTaM TaKyto NCATCILHOCTB, - YMEHHE ONEPUPOBATH MOHATUSIMH: PalOHAJbHBIC, HPPAIIHOHAIb-

- 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, TI0OKa3aTelbHbIe, CTENCHHBIE, JJOTapu(pMUIECKHE, TPUTOHOMETPH-
YecKHe 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 MPOLECCOB M 3aBUCHMOCTEH, NMPH PEHICHHH 331a4 U3 JPYTrux
y4eOHBIX MPEAMETOB U 3334 U3 PeaIbHOM )KU3HHU; BBIpaXKaTh GopMy-
JIaMH 3aBHCUMOCTH MEX]ly BEIMUNHAMU;

- YMEHHUE pelIaTh TEeKCTOBBIC 3a7audl Pa3HbIX THIIOB (B TOM YHCIE Ha
IPOLIEHTHI, OJIM 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 OIEepPHUPOBATH MOHATHUAMH: TOUKA, IpAMasi, MIIOCKOCTb, MPO-
CTPAHCTBO, IBYTPAHHBIH YTOJ, CKpPEIIMBAIOIIMECS IPsMbIE, 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 NCATCIIBHOCTHU

- 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 pPELICHUS
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 IOJIYYCHHBIE B XOZE PELICHUS
3a7a4d pe3ynbTaTbl, KPUTUYECKH OICHWBATh HX
JIOCTOBEPHOCTb, TMPOTHO3UPOBATH H3MEHEHHE B
HOBBIX YCIIOBHSIX;

pa3pabarbiBaTh IUIAaH peELICHHs NpoOJIeMbl ¢
y4eTOM aHaJIM3a HMMEIOIIUXCS MaTePHATbHBIX M
HeMaTepHUaIbHBIX PECYPCOB;

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

- yMeTb HHTETPHPOBATH 3HAHUS U3 Pa3HBIX
MPEeIMETHBIX 00IacTei;

- BBIBHTaTh  HOBBIE  HJCH,
OpPHUTHMHAJIBHBIC TIOJXO/IbI U PEIICHUS
- CTaBUTh NpOOJIEMBl W 3aJadd, JAOIYCKAIOUIHe

npeaiaraTh

KAY TPSIMBIMHU, YIOJ MEXKIY MPSIMOM U TJIOCKOCTBIO, Yroll MEXIY
TUTOCKOCTSIMU, PACCTOSTHUE OT TOYKHU JI0 TIOCKOCTH, PACCTOSTHUE MEXK-
Iy TPSMBIMH, 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 IMOHATHUAMU: MHOT'OI'PAHHHUK, CCUCHUC MHOI'0-
rpaHHUKa, KyO, Mmapajienenunes, npu3Ma, nupamuaa, Gurypa u mo-
BEPXHOCTh BpaIlleHUs, IUIHHIP, KOHYC, ap, cdepa, cedeHus: QUrypsl
BpallleHus, TNIOCKOCTb, Kacaromasics chepsl, IINHIpA, KOHYyca, TUIo-
1azb IMMOBCPXHOCTU MUPAMUBI, TPHU3MbI, KOHYCA, HUJIMHApPA, IIJI0IIadb
chepsrl, 00beM KyOa, MPSIMOYTOJILHOTO TapaJljieIeuIea, MUPaMHU/IbI,
NpU3MBI, IAJIMHAPA, KOHYyCa, 11apa; yMEHUe H300paxkaTb MHOTOTPaH-
HUKA U TIOBEPXHOCTH BpALICHHS, UX CEYEHHUS OT PYKH, C IOMOIIBIO
YEPTEKHBIX UHCTPYMEHTOB M DJIEKTPOHHBIX CPEICTB; YMEHHE PacCIIO-
3HaBaTb CHUMMETPHUIO B IPOCTPAHCTBE, YMEHHUE paclo3HaBaTh Ipa-
BUJIBHBIC MHOTOI'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 PEIICHHUH 3a71a4;

- YMCHHUC BBIYUCIIATH F'COMCTPUYCCKUC BCIINYUHLBL (I[JII/IHa, yroJ, mjio-
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 MaTeMaTHueckue (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
€ TEXHOJIOTUHU
JUTSL BHITIOJTHEHUS
3amaq
po¢eCCHOHAIIbH
OM AEATENTBHOCTH

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

- c(hOpMUPOBAHHOCTh MHPOBO33PEHUS,
COOTBETCTBYIOILIETO  COBPEMEHHOMY  YPOBHIO
pa3BUTHUA HAayKd U OOLIECTBEHHOW MpPaKTHKH,
OCHOBaHHOTO Ha Jaiore KYJBTYD,
CIOCOOCTBYIOLIETO OCO3HAHUIO CBOEr0 MecTa B
MOJIUKYTBTYPHOM MUPE;

MeranpeameTHble pe3yabTaThl JTOJIKHBI
OTpaXkaTh:
OBnanenue YHUBEPCAIbHBIMU y4eOHBIMU

MI03HABATEIbHBIMU JICHCTBUSIMU:

B) paboTa ¢ nuHpopmanueii:

- BJIAJICTh HABBIKAMU TIOJTydeHHsI MHGOpMaLUK 13
UCTOYHHUKOB PAa3HbIX THUIIOB, CAMOCTOSTEIBHO
OCYIIECTBIIATH IOMCK, aHAJIN3, CHCTEMAaTH3AIUIO 1
MHTEPHpETani0 HHPOPMALUN PA3TUYHBIX BHJIOB
1 (hopM TpeICTaBIICHHUS;

- co3JaBaTh TEKCThl B Pa3lMYHBIX (opmarax ¢
y4eToM Ha3Ha4deHus HHPOpPMAIMH M IeNeBOM
ayJAUTOpUHU, BbIOWpas ONTUMAIBHYIO (opMy
IPEACTAaBICHNS ¥ BU3YaIH3aLlUH;

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

- HWCIOJIB30BAaTh CPEACTBA HMH(OPMAIMOHHBIX H

- YMEHHUE ONepUpOoBaTh MOHATUSAMHU: (QYHKIHMS, HETpepbIBHAS (DYyHK-
151, TPOU3BO/IHAS, ITEpBOOOPA3Has, ONpeICIEHHBIN HHTErpall; yMEHUE
HaXOJUTh MPOM3BOAHBIE AJIEMEHTAPHBIX (YHKIMHA, UCIONB3Ys CIpa-
BOUYHBIC MAaTEpUabl; UCCIEI0BATh B MPOCTEUIINX CIydasx (QyHKIUU
HAa MOHOTOHHOCTb, HaXOJUTh HAauOOJbIINE U HAUMEHbIINE 3HAUCHUS
¢GyHKUNH; CTPOUTH TpapUKH MHOTOWICHOB C HMCIIOJB30BAaHHEM arlla-
para MareMaTHYeCKOro aHaliu3a; NMPUMEHSTh NPOU3BOAHYIO MPHU 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 TOBApPOB
U YCIIYT, HAJIOTH, 3a7a4d U3 00JIACTH YIpaBIIEHUS 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: CpeAHee 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 MpPOIec-
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 HM3yYCHHBIH METOM AJIsi PEIICHUS
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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(pOpPMaMOHHOM 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 JOJKHBI 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:
OBnaneHue YyHHUBEPCAIbHBIMU PETYISTUBHBIMU
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, IPOU3BOAHAS, IEPBOOOpaA3Has, ONpeAeSICHHbIA HHTErpall; yMEHHE
HaXOJUTh MPOU3BOAHbBIE AJIEMEHTAPHBIX (QYHKIMMA, UCIONB3Ys CIpa-
BOYHBIE MAaTEpUabl; UCCIEI0BATh B MPOCTEUIINX CIydasx (yHKIUU
Ha MOHOTOHHOCTb, HaXOJUTh HAauOOJbIINE U HAUMEHbBIINE 3HAUCHUS
¢GyHKUNH; CTPOUTH TpapUKH MHOTOWICHOB C HMCIIOJB30BAaHHEM arlla-
paTra MareMaTHYeCKOro aHalu3a; MPUMEHSTh INPOU3BOJHYIO NPHU pe-
LIEHUH 33]a4 Ha JBUKCHME; PEIIaTh IPAKTUKO-OPUEHTUPOBAHHBIE 3a-
Jaud Ha HaumOOJbIINE W HAaUMEHBIINE 3HAUEHUS, HA HAXOXKJIEHHUE My-
TH, CKOPOCTH U YCKOPEHUS

- YMEHHUE ONEepUPOBATh MOHATHSAMHU: palliOHAIbHAS (QYHKIHS, TOKa3a-
TesbHas (PYHKIMS, cTerneHHas QyHKIMs, Jorapudmudeckas GyHKIus,
TPUTOHOMETpUYECKHEe (PyHKIMHU, oOpaTHbIC (YHKIIMHU, YMEHHUE CTPO-
UTh IpaduKu U3yYCHHBIX (YHKIUH, UCTIONIB30BaTh rpaduku npu U3y-
YEHUH IPOLECCOB M 3aBUCHMOCTEH, NMPH PEHICHHH 33134 U3 JPYTruxX
y4eOHBIX MPEAMETOB U 33a4 U3 PeaIbHOM KU3HHU; BBIpaXKaTh GopMy-
JJaMH 3aBHCUMOCTH MEX]ly BEIMUNHAMU;

- YMCHHUC PCIIAaTh TCKCTOBBIC 3aJa4U PA3HBIX THUIIOB (B TOM 4YHCJIC Ha
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NEATEIbHOCTH U JKU3HEHHBIX  CHUTYyalusX;
CaMOCTOSATENIbHO  COCTABJISITh IUIAH  PEIICHUS
MpoOJIeMbl C YYEeTOM HMEIOIIHUXCS PECypcoB,
COOCTBEHHBIX BO3MOYKHOCTEH M TPEANIOYTEHHIA;
JaBaTh OLEHKY HOBBIM CUTYallHsIM;
croco0cTBOBaTh (POPMUPOBAHUIO U TPOSIBICHUIO
IMIUPOKOU APYIAUIIMK B Pa3HBIX 00JIACTSX 3HAHUM,
MIOCTOSIHHO TOBBIIIATh CBOM 0OpazoBaTEeNbHBIA U
KYJIbTYpPHBIN YPOBEHb;

0) CAMOKOHTPOJIb:

UCIOJIb30BaTh TPUEMBbI peQIIeKCHH Uil OLIEHKH
CUTYaIliH, BEIOOpA BEPHOTO PEIICHHUS;

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

B) SMOITMOHATBHBIA HHTEIJIEKT, MPEAOoIaratonui
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 IPYIHX, YYUTHIBATh
€ro INpU  OCYIIECTBICHMM  KOMMYHUKAIIUH,
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 (PIHAHCAMU); 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 HaWMEHbIllee 3HAUY€HHUs, pa3Max, IUCIepcus,
CTaH/IapTHOE OTKIIOHEHHE YMCIOBOTO Ha0Opa; yMEHUE U3BJIEKATh, UH-
TepHpeTUpoBaTh HMHQPOPMALIMIO, MPEICTaBICHHYI0O B TaliMIax, Ha
quarpammax, rpadukax, OTpa)karollylo CBOMCTBA peallbHBIX MpPOIeC-
COB U SIBJICHUH; MPEICTABIATh MH(OPMALIMIO C MOMOUIbIO TaOIUI] U
JUarpaMM; HCCIEIOBaTh CTAaTHUCTUYECKUE [aHHBIE, B TOM YHUCIE C
PUMEHEHHEM I'paUuECKUX METO/I0B U 3JIEKTPOHHBIX CPEJICTB;

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

- YMEHHE BBIOMpaTh MOAXOIAIIMNA W3YYEHHBIH METOJ AJISl PELICHHS
3aJaud, pacro3HaBaTh MaTeMaTU4yeckue (aKThl U MaTeMaTHYECKue
MOJIENIN B NPUPOJHBIX M OOIECTBEHHBIX ABJICHUSX, B UCKYCCTBE; yMe-
HUE NPUBOJUTH MIPUMEPBI MATEMATUYECKUX OTKPBITUNA POCCUHCKOU U
MHUPOBOW MaTEMaTUYECKON 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, IMPOBOIUTH JOKA3aTEIbHBIE PACCYKIECHHUS B XOIE pPELICHUs
3a/1ad4;
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KOMaH/e MeTanpezmeTHEIe e AOTLAKHBI - YMEHHE ONEpUpPOBaTh MOHATHIMHU: cpelHee apu(pMETHYECKoe, Me-
OTpaXaTh. NMaHa, HauOoJiplllee M HAaWMEHbIEE 3HAYCHUs, pa3Max, AHUCIIepCus,
Opnaenne . YHHBCPCATILHRIMH CTaHJApTHOE OTKJIOHEHHE YHMCIOBOrO HabOpa; yMEHHE U3BJIeKaTh, UH-
KOMMYHWKATHBHBIMH ICHCTBHIAMH. TEpIPETUPOBaTh MH(POPMALIMIO, MPEACTABICHHYIO B Ta0nuuax, Ha
6) coBMecTHAs AEATENLHOCTE! auarpaMmmax, rpadukax, OoTpakarollyl0 CBOMCTBAa peajbHBIX IMpPOLEC-
- TOHMMATE M HCHOJB30BATE  HPCHMYLICCTEA COB U SIBJIGHUI; MPeNCTaBIATh MH()OPMAIMIO C MOMOIIBIO TaOIHIl U
KOMaH/HOM H MHIMBHIYaJIbHOH pva6OTH; JyarpamMM; HCCIEI0BaTh CTaTUCTHMYECKHE NAHHBIE, B TOM YHUCIE C
- TIPMHMMATL IIeTM  COBMCCTHOM  ACATENIBHOCTH, NpUMEHEHHEM TpapUUECKUX METOI0B U SIEKTPOHHBIX CPEJICTB;
OpPraHMU30BBIBATHE U KOOPIAUHUPOBATH ACUCTBHS 110 o .
ee JIOCTHKEHWIO: COCTABIATH TLTAH JICHCTBHIA, - YMEHHE ONEPUPOBaTh MOHATUSAMHU: CIy4alHBIA ONBIT M CIydalHOE
pacIpesieNaTh  poNMM  C  y4eTOM  MHEHHii COOBITHE, BEPOSTHOCTD CIIy4aifHOTO COOBITHS; YMEHUE 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 PELICHUH 33]1a4; OLEHUBATh BEPOSTHOCTHU pe-
YCITOBHSX peabHOTO, BHPTYaIbHOTO - QIBHBIX COOBITUH; 3HAKOMCTBO CO CIIY4aifHBIMU BETMUYMHAMH; YMEHHUE
KOMOMHHPOBAHHOTO B3aNMOJEHCTBHS; IPUBOUTH NPUMEPHI IPOSIBICHUS 3aKOHA OOJIBIIMX YUCEN B MPHPOJI-
- OCYLIECTBIATH IO3UTUBHOE CTPATErHYECKOE HBIX U OOILECTBEHHBIX ABJICHHSX;
MOBCACHUC B PA3/IMYHBIX CUTYyalUsAX, MNPOABIIATH - YMEHUe BBI6PIpaTB OIX OIS I/IsyquHLIﬁ METOX IJIs1 pCeIHICHUS
TBOPYECTBO u BOOOpaKEHHE, OBITH 3aJjaud, paclo3HaBaTh MaTeMaTH4ecKue (PakThl M MaTeMaTHYECKHUE
WHHUIAATUBHBIM. MOJIENIN B MIPHUPOJHBIX M OOIIECTBEHHBIX SABICHUSIX, B UCKYCCTBE; yMe-
OBnazieHne  YHHBEPCATBHBIMU  PETYISITHBHBIMH HHUE NPUBOJIUTH NIPUMEPBI MATEMAaTHYECKUX OTKPBITHHA POCCUMCKON U
JNCUCTBUAMMU: MHUPOBOH MaTEMAaTUYECKON HAYKU
T') IPUHATHE ce0s U APYTUX JIIOJICH:
- IPUHUMATbh MOTHUBBI M apryMEHTHl JPYIUX
JIIOJEH NIPU aHAJIN3€ PE3YJIbTaTOB IEATENbHOCTH;
- IIPU3HABATh CBOE IIPABO U IIPABO APYTUX JIIOACH
Ha OIIHOKH;
- pa3BUBaTh  CIIOCOOHOCTH  INOHUMATb  MHpP
C MO3MIMH 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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KOMMYHHKaLUIO TBOpUYECTBA, CIOPTa, Tpyda M OOIIECTBEHHBIX 3aJad4;
Ha OTHOLICHHH, - YMEHHE peliath TEeKCTOBBIC 3a/1aud Pa3HBIX TUIOB (B TOM YHCIIE Ha
roCy1apCTBEHHO - CIOCOOHOCTh BOCIPUHUMATh Pa3jINYHbIE BUIBI MPOTEHTEI, TOMH 1 YACTH, Ha ABHKEHUE, paboTy, CTOMMOCTh TOBAPOB
M ’anfe . MCKYCCTBd, TPalHUIMA M TBOPYCCTBO CBOCTO M U YCIIYT, HAJIOTH, 3a7a4d U3 00JIaCTH YIpaBlIEHUs JIMYHBIMUA U CEMEH-
Pocemiicioi npymzc HApOZIOB,  OWIYHIATE  SMOLHMOHATEHOC HBIMU (PIHAHCAaMU); COCTABJIATh BhIPAXKEHUS, YPAaBHEHHUS, HEPABEHCTBA
Denepauun ¢ BO3ACHCTBHC MCKyCCTBA, A UX CHUCTEMBI I10 YCJIOBUIO 3a1a4H, UCCIENOBATh IIOJYYEHHOE peLle-
Y4ETOM - yOeKIEHHOCTh B 3HAYUMOCTU JUIS JTMYHOCTH U HHIE ¥ OT[CHUBATH TIPAB/IOTION0GHOCTD PE3yTbTATOB;
ocoOeHHOCTeH o0IIecTBa  OTEUYECTBEHHOTO U MHPOBOTO oL 5
COLUANBHOTO U MICKYCCTBA, STHHYECKUX KYJIbTYPHBIX TPAIMLHIL 1 - YMEHHE OIEpUpPOBATH HOH&ITH}IMI/IZ CIIYYauHBIN OIIBIT U CIIy4YarHOE
KyJIbTYPHOTO HAPOIHOTO TBOPYCCTBA cOOBITHE, BEPOSATHOCTD CIYYalHOTO COOBITHS; YMEHHE BBIYUCISATH Be-
KOHTEKCTa MeTarpeaMeTHbIe Pe3yIIbTATHI JOJKHBI POSITHOCTh C HCIIONB30BAHHEM TpaUUECKUX METOJOB; MPUMEHSTH
OTpaxarb: bopMyIbl CIOXKEHHUSI M YMHOXEHHSI BEPOATHOCTEH, KOMOWHATOpPHBIE
OBnajeHue VHUBEpCAIbHBIMHA GdakThl U GOpPMYIBI IPU PEUICHUH 33]1a4; OIICHUBATH BEPOSTHOCTH Pe-
KOMMYHHKATHBHBIMH 1iiCTBUSMU: QIbHBIX COOBITHIA; 3HAKOMCTBO CO CIy4YallHBIMU BEJIMYMHAMH; YMEHHE
a) OOLICHNE: - OCYLLECTBIATH KOMMYHUKALMH BO MPUBOUTH MPUMEPHI TPOSBICHHS 3aKOHA OOJIBIINX YHCEN B TMPUPO/I-
BCeX chepax KU3HIL; HBIX ¥ OOIIIECTBEHHBIX SIBJICHUSIX;
- pacrio3HaBaThb HeBepOabHbIE CpeacTBa - YMCHHUE BBI6I/IpaTI> MOAXOMSIINN U3YYEHHBIA METOJ Ui PEIICHUs
oOLIeHUs, TOHUMATh 3HAYCHUE COLMAJBHBIX 3a7a4d, paclo3HaBaTh MaTeMAaTHYeCKHe (AKThl U MaTEMaTUYECKHE
3HAKOB, pacno3HaBaTh OpEANOChIIKH MOJIETH B MPUPOAHBIX U OOIIECTBEHHBIX SIBICHUSX, B HCKYCCTBE; yMe-
KOH(JIMKTHBIX CUTYAIlUH U CMSATYaTh KOH(IMKTEL, HUE NPUBOJUTH NIPUMEPBI MATEMATUYECKUX OTKPBITUNA POCCUHCKOU H
- Pa3BEpHYTO U JIOTUYHO H3JIaraTb CBOIO TOYKY MHUPOBOW MaTEMaTUYECKON HAYKH
3pEHUs C UCIIOJIBb30BAHUEM SI3BIKOBBIX CPEJICTB
OK 06. JIAIHOCTHEIE Pe3yBTaThl JOIDKHE OTPaXarh B - BJIaJICHUE METOJaMU O0Ka3aTEJIbCTB, AJITOPUTMAMU PEIICHUS 3a1ad4,
IlposBrsTs HacTH. yMeH#e (HOpMYITHpPOBAThH OMPENEICHHsI, AaKCUOMBI U TEOPEMBI, PUMe-
TPaxkIaHCKO- ) TPakKIaHCKOTO BOCTIMTAHNA. TIPUHATHC HATHh WX, IPOBOJUTH JOKA3aTEJIbLHBIE PACCYXKICHHUSI B XOI€ PELICHUS
IMaTPUOTUYECKYIO TpaIUuLIMOHHBIX HallMOHAJIBHBIX, 3a7au;
IMO3ULIHIO, 00111eueT0BEYECKUX T'YMaHUCTHYECKUX u
JIEMOHCTPUPOBAT JEMOKPATHYECKUX LIEHHOCTEN; - YMEHHUE pelIaTh TEKCTOBbIEC 337audl Pa3HbIX THIIOB (B TOM YHCIE Ha
b OCO3HAHHOE -ATPHOTUYECKOTO BOCIIHMTAHUSL: [IEHHOCTHOE MPOLCHTBI, 0JIM U YaCTH, HA JBHKCHHE, PaboTy, CTOMMOCTh TOBApOB
HOBEJECHUE HA OTHOLICHHE K TOCYIAPCTBEHHBIM CHMBOJIAM, U YCIIYT, HaJIOTH, 3a7jaud U3 00JIaCTH YIpaBleHUs JIMYHBIMU U ceMeil-
OCHOBE MCTOPHYECKOMY ¥ [PHPOJAHOMY  HACICHIO, HBIMH (DHHAHCAMU); COCTABJISTh BBIPAXKEHUS, YPABHECHUSI, HEPABCHCTBA
TpaIMLHOHHBIX NaMATHHKAM, TPAAUIMSAM HApogoB Poccum, W UX CHUCTEMBI I10 YCJIOBHUIO 3aJa4H, UCCIENOBATH ITOJYYEHHOE pELlle-
poccuiicKux JIOCTYKEHUSM Poccuu B HayKe, MCKYCCTBE, HHE 1 OLICHHBATH NIPABJIOIOJ00HOCTE PE3yIbTATOB;
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JTyXOBHO-
HPaBCTBEHHBIX
IICHHOCTEH, B
TOM YHCJIE C
YYETOM
rapMOHU3AIUU
MEKHAITMOHAIBH
BIX U
MEKPEIUTHO3HBI
X OTHOIIICHUM,
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 PAa3BUTUS COOCTBEHHOMH
SMOIIMOHAIBHOM chepbl, OBITH YBEPEHHBIM B ceOe;

- CaMOpPETyJIMPOBAHMUS, BKJIIOYAFOIIETO
CaMOKOHTPOIIb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTD 3a CBOE MTOBEJIEHHE,
CIOCOOHOCTH a/IallTUPOBATHCS K OMOIIMOHATBLHBIM
W3MEHEHUSM ¢ TPOSABIATh THOKOCTh, OBITh
OTKPBITHIM HOBOMY;

- BHYTpPEHHEH  MOTHBALUM,  BKIIOYAIOLIEH
CTpEMJICHHE K JOCTHIKCHHIO IIeId M YCIEXYy,
OIITUMHM3M, WHHAITHATUBHOCTD, YMCHHE

JIECTBOBATD, UCXOS M3 CBOMX BO3MOKHOCTEH;

- DMITaTHHU, BKIIOYAIONIEH CIIOCOOHOCTh ITOHUMATh
SMOLMOHAIBHOE COCTOSIHUE APYTMX, 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, HauOoJiplllee M HAaWMEHbINEE 3HAYCHHUsS, pa3Max, AHCIIepCus,
CTaHJApTHOE OTKJIOHEHHE YHMCIOBOr0 HabOpa; yMeHHE U3BJIeKaTh, UH-
TEpIPETUPOBaTh MH(POPMALIMIO, MPEACTABICHHYIO B Ta0nuuax, Ha
auarpaMmmax, rpadukax, oTpakarollyl0 CBOMCTBAa peajbHBIX IMpOLECc-
COB W SIBJIGHUI; MPeNCTaBIATh MH()OPMAIIMIO C MOMOIIBIO TaOIHIl U
JyarpamMM; HCCIEI0BaTh CTaTUCTHMYECKHE NAHHBIE, B TOM YHUCIE C
NpUMEHEHHEM TpapUUECKUX METOI0B U SIEKTPOHHBIX CPEJICTB;

- YMEHHUE ONEpPUPOBATH MOHATHAMHU: CIYYaWHBIA OMBIT M CIy4YaWHOE
COOBITHE, BEPOSTHOCTH CIIy4alfHOTO COOBITHS; YMEHHUE BBIYHMCIIATH Be-
POSITHOCTh C HCIIOJNB30BAHUEM TpaUUecKUX METOJO0B; MPUMEHSTh
(GOpMyINbI CIIOKEHUSI U YMHOXEHHsI BEPOSITHOCTEH, KOMOWHATOPHBIE
¢bakThl U GOpMyYJIBI IPU PEUICHUH 33]1a4; OLICHUBATh BEPOSATHOCTH pPe-
AJIbHBIX COGBITI/II\/'I; 3HAKOMCTBO CO CﬂyqaﬁHBIMH BCJIMYMHAMU,; YMCHUC
MPUBOIUTH MPUMEPHI MPOSBICHUS 3aKOHA OOJIBIINX YHCEN B MPUPOI-
HBIX N OGH.IGCTBGHHBIX SIBJICHHUAX

- YMEHHE BBIOMpATh MOAXOASIIMNA HM3YyYEHHBIH METOJ AJSl pelIeHUS
3aJauM, pacrmo3HaBaTh MaTeMaTHueckue (akTbl U MaTeMaTHYeCKHe
MOJIETH B MPUPOJHBIX M OOIIECTBEHHBIX SIBICHUSX, B HUCKYCCTBE; yMe-
HUE TPUBOJUTH MPUMEPHI MATEMaTUYECKUX OTKPBITUNA POCCUMCKON U
MHUPOBOM MaTeMaTU4EeCKOM HAyK1

OK 07.
CopnelicTBOBaThH
COXPAHEHHUIO
OKpY’KaroIlen
Cpensl,

JIngHOCTHBIE pe3yibTaThl JMODKHBI OTpPaXKaTh B
YaCcTH: SKOJIOTHYCCKOTO BOCIIHTAHMS:

- AKTUBHOE HENPUATHE JCUCTBUU, MPUHOCAIINX
BpeJl OKPYXKaIOILEH Cpeae;

- yMEHHE TPOTHO3WPOBATh HEOJIATONPHUATHBIC

- BJIAJICHAE METOJAMU JOKa3aTelIbCTB, AJITOPUTMAMH pELICHUS 3a1a4;
yMeHue (GpopMynupoBaTh ONpeAeIeHHs, aKCHOMBI U TEOPEMBI, IPHUMe-
HATH UX, MPOBOIUTH JOKA3aTEIbHBIE PACCYKIECHHUS B XOIE pPELICHUS
3a/1ad4;




51

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) 60a30BbBIC UCCIICIOBATEIIbCKUE ACHCTBUS:

- paspabaThiBaTh IUJIaH PEIICHUS MPOOJIEMBI C
Y4eTOM aHajan3a HMMEIOIIMXCS MaTepUANbHBIX U
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 JIEHCTBUSIMHU:

0) COBMECTHasl IeATEIIbHOCTb:

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

OBynaneHue YyHHUBEPCAIbHBIMU PETYISTUBHBIMU
JEUCTBUSAMMU:

0) CaMOKOHTPOJIb:

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

JCATCIIBHOCTH

- YMEHME ONEepUpOBaTh MOHATHAMHU: (DYHKIUS, HENpepbIBHAS (PyHK-
IUs1, TPOU3BO/IHAS, ITePBOOOPA3Has, ONpEICIIEHHBIN HHTErpall; yMEHUE
HaXOJIUTh MPOMU3BOJHBIC JIEMEHTApHBIX (DYHKIMHA, UCHONb3Yys CIpa-
BOUYHBIE MAaTEpUabl; UCCIEI0BATh B MPOCTEUIINX CIydasx (yHKIUU
Ha MOHOTOHHOCTb, HAXOJUTh HAUOOJBIINE U HAUMEHBIINE 3HAUYCHUS
(GyHKUUH; CTPOUTH TpapUKH MHOTOWICHOB C MCIIOJB30BAaHHEM arlla-
paTa MaTeMaTU4YECKOro aHalu3a; NMPUMEHATh IMPOU3BOAHYIO IIPH 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 (YHKIIMHU, YMEHHUE CTPO-
UTh IpaduKu U3yYCHHBIX (YHKIUH, UCTIONIB30BaTh Ipaduku 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 4aCTH, HA JBUKEHUE, pabOTy, CTOUMOCTh TOBApOB
U YCIIyT, HAJIOTH, 33Ja4i U3 00JacTH yIpaBJIEHUS! TUYHBIMUA U CEMEH-
HbIMU (PMHAHCAMM); COCTABJIATh BBIPA)KEHUS, yPaBHEHUS], HEPABEHCTBA
U MX CHCTEMBI IO YCJIOBHIO 3a/1a4M, UCCIIEIOBATh MOJyYeHHOE pellie-
HUE U OLIEHUBATh IIPABONOL00HOCTb PE3YJIbTATOB;

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

@O yHKIMOHAIBHBIN NPU3HAK
OLICHOYHOI'O CPEICTBA
(TUT KOHTPOJIHOTO 33 JIaHHsl)

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

WHIMBUIYaTbHOE
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 MHIUBUAYATBHBIX 00pa30BaTENbHBIX IOCTIDKEHHH 1O pe3yiabTaTaM TEKYIIETO
KOHTPOJIA U IIPOMEXKYTOYHOM 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 01HOI HerpyOoi omMOKH U OJJHOTO HeJouETa, He Oosee TPEX HEA0UYETOB.

OneHka 3 («yqOBIETBOPUTEIBHO») CTABUTCS, €CIIU O0YJArOIIUICS MPAaBUIBHO BBITOTHUII
He MeHee 2/3 Bceil paboThl WM TOMYCTUI He OoJiee OHOU rpy0oil OMMOKH U JBYX HEI0YETOB,
He 0oJiee 0JTHOM TpyOOi M OTHOU HE TPyOOoI OImMoOKHU, He Oosee TPEX HErpyObIX OMTMOOK, OJTHON
HEerpyooi ommoOKu 1 TpEX HEJOUYETOB, MPH HATUYUU YETHIPEX-TISITH HETOUETOB.

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

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

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

«OTIUYHO» BBICTABISIETCA IPU COOIIIOICHUH 00YYaIOIIUMCS CIEAYIOMINUX YCIOBHIA:

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

— W3JI0KMJI MaTepual IPaMOTHBIM SA3bIKOM B OIPEIENICHHOM JIOTHYECKOW I10CIIeI0BATEIbHOCTH,
TOYHO HCIIOJIb3Ys CIELUAIN3UPOBAHHYIO TEPMUHOJIOTUIO U CUMBOJIUKY;

— [IOKa3aJl yMEHHE WJUIIOCTPUPOBATH TEOPETUUECKUE IIOJI0XKEHUS] KOHKPETHBIMU IpHUMeEpaMH,
HNPUMEHATh UX B HOBOM CUTYalUX P BBIIOJIHEHHH IPAaKTUUECKOTO 3a1aHus;

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

— OTBEYaJl CaMOCTOATENILHO 0€3 HAaBOSIINX BOIIPOCOB MPENOAaBATENs.

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 TPEOOBAHUIM Ha OLICHKY
«OTJIMYHO», HO NPH 3TOM UMEET OJUH U3 HEAOCTATKOB!

— B M3JIOKEHUU JOMYIIeHbl Hebompie mpolebl, He NCKAa3UBIINE JOTMYECKOro U WH(OpMaIu-
OHHOTO COZIEpKaHHS OTBETA;

— JIOTIYIIEHBI OAWMH-ABAa HEOYETA MPH OCBEIIEHNH OCHOBHOTO COJEpPKaHHs OTBETa, UCIPaBIICH-
HBIE 10 3aMEYaHHIO MPETIOAaBaTeIs;

— JIOTYIIICHBI OMMOKa MM OoJiee JBYX HEAOYETOB MPU OCBEIICHUU BTOPOCTENICHHBIX BOMPOCOB
WM B BBIKJIQJIKAX, JIETKO UCTIPABJICHHEIC 110 3aMEUaHUI0 TPEIOIaBaTEIS.

«Y IOBIETBOPHUTEILHOY» BBICTABISICTCS TIPU COOTIOACHUY CIICTYIONTUX YCIOBHUH:

— HEMOJIHO WJTM HETOCJIeI0BATeIbHO PAaCKPHITO COIEpKaHNe MaTepuaa, HO TIOKa3aHo oOIee mo-
HUMaHHE BOIIPOCa W MPOAEMOHCTPHUPOBAHBI YMEHHS, NOCTATOYHBIC UIA NAIBHEHIIETO0 YCBOCHHS IIPO-
rPaMMHOTO MaTepuaia, UMEINCh 3aTPYAHCHUS WU JOMYIICHbI OMUOKU B OINPEICICHUU MOHSATHH, ¥C-
MOJIF30BAaHUHM TEPMUHOJIOTHH WM BBIKJIAAKAX, WCIPABICHHBIE TMOCTE HECKOJIBKHUX HABOISIINX BOIPOCOB
MIPETIO/IaBaTels;

— 00y4YarOIIUiCS HE CHpaBWICS C MPUMCHCHHEM TCOPHHM B HOBOM CHTYallUW TPU BBITOJHEHUH
MPAKTHYECKOTO 3a/IaHusl, HO BBITIOIHUII 3aJJaHusI 00S13aTeILHOT0 YPOBHSI CJIOXKHOCTH T10 IAHHOW 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 oOydaromumcs Oonbliel win Hanbojee BaKHOM
4acTH y4eOHOTO MaTepHaa;

— JIOTIYIIEHBI OIIMOKY B OTIPEAETICHUH MMOHITHIA, IPA UCTIOIB30BaHUH TEPMHHOJIOTUN M HHBIX BHI-
KJIaJKaX, KOTOPbIe He UCTIPABJICHBI IIOC/Ie HECKOIBKUX HABOSIINX BOIIPOCOB MPETIOIaBaTENS;

— oOyyaromuiics 0OHapyKWII IOJTHOE HE3HAHKE W HETMIOHHUMaHHEe N3y4aeMOoro Y4eOHOTO MaTepra-
JIa MJTM HE CMOT OTBETUTH HU Ha OJWH U3 MTOCTABJICHHBIX BOIPOCOB IO N3y4aeMOMY MaTepHaiy.

Kputepuu onienku coctaBieHust 1 0pOpMICHHSI ONOPHBIX KOHCIIEKTOB

B xozxe nmpoBepku npenoaaBaTesieM OMOPHbIE KOHCIIEKThI OLEHUBAIOTCS MO CIAEAYIOIINM
KPUTEPUSIM:

1. CooTBETCTBHE CONEPIKAHUS TEME.

2. IlpaBriibHAs CTPYKTYPUPOBAHHOCTH HH(OPMAIIUH.

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 OICHKU II0 IIAATHU Hepe‘-II/IC.HeHHBIM
KPUTEPHUSIM, OKPYTIISIEMOE JI0 TIEJI0T0 3HAYCHUS (JI0 OLIEHKH) TI0 MPaBUJIaM OKPYTJICHUSI.

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

1. 3amanue cuuTaercs BBIIOJHEHHBIM O€3YNpPEYHO, €CIH PEe3yNIbTaT NPAaKTUYECKOH
paboTHI MMOJTyYEH MPU NMPABUIILHOM XOJ€ PEIICHUS 3a/IJaHUsl U aKKYPaTHOM BBITTOJIHEHUH.

2. 3ajaHue CUMTACTCS HEBBINOJHEHHBIM, €CIM OOYYaloIIMICs HEe HPUCTYHNHI K €ro
BBINIOJTHEHUIO WJIM JOMYCTHJ B HEM IOTPEUIHOCTh, CUMTAIOIIYIOCS, B COOTBETCTBHH C IICTIBIO
paboThI, OIIMOKOM.

B Xxonme oueHuBaHMS BBINOJHEHUS NPAKTHUECKUX M HMHIWBUIYaJbHBIX 3aJaHUM
UCTIONB3YETCSl MATHOATbHAS cHucTeMa OleHOK. llomokutenbHas omeHka («3», «4», «5»)
BBICTABIISIETCS, KOrJa OOydJaromuiics MOKaszajl BIJIaJIeHME OCHOBHBIM YMEHHUSMH B paMKax
BBITIOJTHEHUS MPAKTUYECKON paOOThI MM MHIUBUAYATHHOTO 3a/IaHUS:
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1. «OTIUYHOY» BBICTABISIETCS IPU COOTIOICHUN CIETYIOIINUX YCIOBHIA:

— 00Y4YAarOIIUICS CaMOCTOSTEIIEHO BBITIONHUII BCE TAIbl PEIICHHUS 33]a4 B PAMKaX BBITOTHEHUS
MPAKTHYECKUX U UHAUBUYaTbHBIX 3a/JaHUM;

— paboTa BBITIOTHEHA MTOJIHOCTHIO U MOyYeH BEPHBIN OTBET WM HHOE TpeOyeMoe Mpe/ICTaBICHUS
pe3ynbraTta paboThl.

2. «X0po1110» BBICTABIISAETCS NMPH COOTIOACHUH CIEIYIOIUX YCIOBUM:

— paboTa BBITIOTHEHA MOTHOCTHIO, HO TIPU BHIMIOJIHEHUU O0HAPYKUIOCH HEJIOCTATOYHOE BIIaJICHUC
HABBIKAMH Pa0OThI ¢ HHCTPYMEHTapHeM (000pyI0BaHue, TPUOOPHI U T.11.) B paMKaX MOCTABJICHHOW 3a/1a-
uy;

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

— paboTa BBINIOIHEHA MOJHOCTHIO, HO MCTIOIH30BAHbI HAMEHEE ONTHMAaJIFHBIE ITOAXO0/BI K perle-
HUIO ITOCTaBJICHHOM 3a/1a4u.

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

— paboTa BBINTOTHEHA HE TIOJHOCTHIO, AOMYIICHO 0oJiee TPEX OMMOOK, HO 0OYJAIOIIHIICS BIaJgceT
OCHOBHBIMH HaBBEIKaMH PabOTHI ¢ HHCTpyMEHTapreM (000pyaoBaHUE, MPHOOPHI U T.11.), TPEOYEMBIM IS
peleHHs TIOCTABJICHHOW 33/1a4H.

4. «HeynoBrieTBOpUTEIHHOY BBICTABIISETCS IPU COOIOICHUN CIIEIYIOIINUX YCIOBUA:

— IIOMYIIEHBI CYIIECTBEHHBIE OIMNOKH, IMOKA3aBIINE, YTO OOYJAIOIIHMICSI HE BIaJceT 0053aTeihb-
HBIMH 3HAHUSMH, YMCHUSAMHU M HaBBIKaMu paboTel Ha [1K wumm 3HauMTEeNbHAS YacTh pabOTHI BBHITOJTHEHA
HE CaAMOCTOSITEIILHO.

Kpurepuu onieHku B Xx0/1€ SK3aMeHa

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

1. OtBer olEHHUBAETCI HA «OTIWYHO», €CIH OOYYAIOUIUICS HCYEPIBIBAIOIIE,
II0CJIEI0BATEIPHO, 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 CIOoCOOEH 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 JOIMYCKACT CYIICCTBCHHBIX HETOYHOCTEH
IpU OTBETAaX, YMEET I'PaMOTHO NPUMEHATh TEOPETUYECKHE 3HAHHMS Ha MPAKTHUKE, a TaKxke
BJIaCCT HGOGXO,Z[I/IMBIMI/I HaBbBIKaMU PCHICHUA MMPAKTUYCCKUX 3a/1ay.

3. OTBET OIIEHUBACTCS HA «YyIOBJIECTBOPUTEIBHO», €CIM OOYJarOUTUHCS OCBOMIJI TOJBKO
OCHOBHOM Marepuai, OJHAKO HE 3HaeT OTIEIbHBIX JeTaliel, JOMyCKaeT HETOYHOCTH U
HEKOPPEKTHBIE (HOPMYIUPOBKH, HApYIIAET IOCIEIOBATEILHOCT, B HM3JI0KEHUHM MaTepuaia u
UCTIBITHIBACT 3aTPYAHEHUS IIPH BBHITIOJIHEHUU MPAKTUYECKUX 3a/TaHUH.

4. OTBeT OLIEHUBAETCS HA «HEYAOBJIETBOPUTEIBHOY», €CIM OOy4YaIOLIUICS HE PacKpbuI
OCHOBHOE COJIep’)KaHHWe MaTepuana, JOMYCKaeT CYIIECTBEHHbIC OIMMMOKH, C OOJBIIUMU
3aTPyJHEHUSIMH BBITTOJIHSIET MPAKTUUYECKHE 3a/1aHuUs.

4. BAHK KOMIIETEHTHOCTHO-OHEHOYHBIX MATEPHUAJIOB /JIs1 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

npeo10HCceHHbIX.
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) [Mnomanp TpeyrodbHUKA BEIUUCISAETCS 1O GopMyIie:
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 3aKI09eHo Mex 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 NOJIYYEHHbLIL OMEem.
I 11

5. (2 6anna) Beumcnure 2 S

6. (2 6anna) Pemmre ypaBHEeHHE X2-7x+10=0. Eciu ypaBHEHHE UMeeT 0ojiee OAHOTO KOp-
Hsl, B OTBET 3alIMIIMTE 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 TeKTapOB 3aHUMAIOT LIBETHUKU?

8. (2 6amna) Beicota BH nmapamnenorpamma ABCD penut ero cropony AD Ha oTpe3ku
AH=2 u HD =32. /luaronans napamnenorpamma 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 paccTosiHuEe OT MPUCTAHU OH OTIUIBLI, €CJIM CKOPOCTh TEUCHHUS
peKH paBHa 2 KM/4, a COOCTBEHHAsi CKOPOCTh JIOJKH 6 KM/4?

4.1.2 KomrekT oneHouHbIX 3aganuii 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 NapajuieabHbIX NPSAMBIX HEPIEHIUKYJIIPHA
IUIOCKOCTH, TO...».

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

6. Chopmynupyiite onpenencHie IByTPaHHOTO yTia.

7. ChopmynupyiiTe onpeneneHre TpEXIpaHHOTO yTia.

8. PackpoiiTe HOHSATHE «yToJ MEXILY MPAMBIMI.

9. [Nepeuncnure B3aMMHOE PACTIONIOKEHHE ABYX NPSMBIX B IPOCTPAHCTBE

10. Kakwue npsiMble Ha3bIBAIOTCS TApaJUICIBHBIMU B POCTPAHCTBE?

11. Kakwue npsiMble Ha3bIBaIOTCS CKPEIIUBAIOIIMMUCS B IPOCTPAHCTBE?

12. Kakue npsiMble Ha3bIBalOTCS MEPIECHANKYIISIPHBIMU 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 PacIIOIOKEHHUE ABYX INIOCKOCTEH B IPOCTPAHCTBE.

18. PackpoiiTe noHATHE «yroa MEXIY TIOCKOCTSIMI.

19. PackpoiiTe noHsATHE «HApAIETBHOCTD INIOCKOCTEM.

20. Packpoiite noHATHE «IEPIIEHANKYISIPHOCTH MIOCKOCTEH.

21. Kax naiiTu paccTossHue OT TOUKH 10 TPSIMOiA?

22. Kak naiitu paccTosHne Mexay npsMbIMHU?

23. Kax HaiiTi paccTosHuE MEXTY TUIOCKOCTSIMU?

24, [Iponomxure onpenenenue: «llepnenaukynsp — 31o...».

25. [Iponomxure onpeaenenue: «HaknoHHas — 3T0. .. ».

26. [Iponomxure onpeaenenue: «IIpoekust HAKIOHHOH — 3TO. .. ».

27. [lepeuncnure cBoicTBa MapauIEIbHOTO IPOEKTUPOBAHHS.

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

29. [IpuBenuTe mpumMepbl CHMMETPUI B TPOCTPAHCTBE B MIPUPOJIE, HA CYHE.

30. B 4em oTnnume NOHATHS «IBIKEHHE)» OT TOHATHS «ITOBOPOT»?

KonTpoJbHas (mpoBepoYHasi) padoTa
Oos13aTeIbHASA YACTD
Ilpu pewenuu 3ad0anun 1-4 3anumiume npasuibHLIL omeem U3 Yembvlpex
npeo10IHCeHHbIX.
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) ckpemmBatorces; ') nmepecexarorcs.

3. (1 6amn) [Tnockoctu 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 mpsimasi, mpoBeneHHast Ha IJIOCKOCTH 4Yepe3 OCHOBAaHHE HAKJIOHHOMH,
NEPIEHUKYJIIPHA €€ IPOEKINH, TO OHA. ..

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

Ilpu evinoanenuu 3a0anuit 5-8 3anumiume x00 pewieHuA U NOJIY4YEHHbLI 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,
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ecimm AB=5 cm, BC=13 cm, AJI=9 cm.

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

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

JdonoaHuTeJbHasA 4YaCTh

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

9. (3 6aima) Ha pucyHKe H300paK€HO CEYCHUE 3EMHOW IMOBEPXHOCTH IUIOCKOCTHIO,
npoxojsiie yepe3 ochb BpaileHusa. MMeroTcs Toukn A u B, nexaiiuve Ha JIMHUM CEUCHUS.
Onpenennure paccTosHUE MEXIAY AAaHHBIMM TOYKAMH IO IPSIMOM M IO 3€MHOW IOBEPXHOCTH,
€CJIM U3BECTHO, YTO TOYKM YCMAaTpUBaIOTCA M3 LeHTpa 3emian O moa yriiom 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 NpsMOYTOJIbHAS CUCTEMA KOOPAMHAT B MPOCTPAHCTBE?

Ecnu Touka JeXUT B IJIOCKOCTH Xy, Kakas KOOpAWHATA y Hee HyJIeBas?

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

PackpoiiTe moHsATHE «BEKTOPY.

Kaxk HaiiT KoopuHATHI BEeKTOpa?

Ilepeuncnute u packponTe NMpaBuiia CIOKEHUSI BEKTOPOB.

Kaxue BeKTOpBI Ha3bIBAIOTCA KOJUTHHEAPHBIMU?

Kaxkue BeKTOpBI Ha3bIBAOTCS MEPIICHANKYISIPHBIME?

YeMy paBHO CKaJISIpPHOE NMPOU3BEIECHUE BEKTOPOB?

Kak HaiiT BEeKTOpHOE MPOU3BEICHNE BEKTOPOB?

YemMy paBeH yroi Mexay BeKTopamu?

[IpuBennTe mpumep MaTPHUIIB 2X2.

[IpuBennTe mpumep MaTpHUIIsl 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) Jauer 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 ©6amm) Kakwme wu3 sexrtopoB a(l,0,-1), c¢(1/3,2/3,-2/3), B(1,1,1), p(0,0,-2) sBIsIIOTCS
€ 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) dansl BekTops! a(-6,0,8) , B(-3,2,-6). HaiinuTte ckanspHOe MPOU3BEICHHUE 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). HalimuTe 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 x00, 000CHOGAHUE PeUleHUA U NOTYYEHHbLI
omeem.
9. (3 6amra) Maker cllaHd Ha Cy/JHE TIPEJICTABJICH HAa KOOPAMHATHOM TutockocTh. Haiinure

IUIOINAAb CJIAaHU (YETHIPEXYTOJIbHUKA), BEPIIUHBI KOTOPOro nMeroT 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. IIponomxure onpenenenue: «llupamunga — 370...».

6. CdopmynupyiiTe CBOWCTBO O IPOTUBOJISKAIINX I'PaHSIX NapasulesIeIUIIeaa.

7. ChopmynupyiiTe CBOWCTBO O THATOHAJIAX MMapajuIeIeTuIeaa.

8. CdopmynupyiiTe CBOWCTBO O NHArOHAIW W JIMHCWHBIX pa3Mepax MPSIMOYTOIHHOTO ITa-
pajuienenunesa.

9. Kaxkas npusmMa Ha3bpiBaeTcs psAMoOii?

10. Kaxkas npusmMa Ha3pIBaeTCs IpaBUIBHON?

11. Packpolite noHaTue «mpaBuiibHas MAPaMUIAY.

12. Uro Takoe anoema npaBUIbHON MTHPaAMHUIbI?

13. B uem oTyinume 1oJIHOM MOBEPXHOCTH MPU3MBI OT MTOJTHONW NOBEPXHOCTH MUPAMHUIBI?

14. CdhopmynupyiiTe TeOpeMy 0 BEIYUCICHHN OOKOBOM MOBEPXHOCTH MPSIMOU PU3MBI.

15. ChopmynupyiiTe TEOpEeMy O BBIYMCICHHH OOKOBOH MOBEPXHOCTH IMPABHJILHOU MUpPaMU-

IIBL.
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16. HazoBute mpemnmersl u3 Bamielt MpodecCHOHATLHON AESITEIBHOCTH, KOTOPHIE HMEIOT
(hopMBbI MHOTOTPAaHHHUKOB.

17. Kakue MHOTOTpaHHHMKH Ha3BIBAIOTCS MpaBUIbHBEIMU? [lepeuncinure nmpaBUIbHBIE MHOTO-
TPaHHUKHU.

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

19. IIponomxure onpenenenue: «kKoHyc —3710...».

20. IIponomkute onpeneneHue: «Y CEUSHHBINH KOHYC — 3TO. ...

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

22. Yro sBigeTCSA BBICOTON YCEUEHHOr0 KOHyca?

23. Yro sIBJISIETCS OCEBBIM CEYEHHEM LIMIMHIPA, KOHYCa, YCEYEHHOI0 KOHYca, mapa?

24. [Tepeuncnvre e AMHAUIIBI U3MEPEHUS TUIOIAAN, 0ObEMa.

25. UeMy paBHO OTHOIICHHE TUIOIIAJICH TOBEPXHOCTEH MOA0OHBIX (UTYP B MIPOCTPAHCTRE?

26. UeMy paBHO OTHOILIEHHE 00bEMOB MOJOOHBIX (PUTYp B IPOCTPaHCTBE?

217. HazoBure mpeamersl u3 Bamedl NpodeccHOHANBHON AEATENBHOCTH, KOTOPhIE HMMEIOT

¢ opMBl TEN BpaleHuUsI.

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

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

A) B rpanycax; b) B meTpax; B) B kBagpaTHbIX MeTpax; ') B AByrpaHHBIX rpagycax.

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; ')
IPSMOYTOJIbHAs TPAeIHs.

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
6Mm. Haiinute miomnaas 60KOBOM MOBEPXHOCTH MUPAMU/IBI.

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 6ata) Beraucnure moBepxHOCTH OaTrCcdeEphl, UMEIOIIEH GopMy mIapa paauyca 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.
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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.
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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.



74

(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.
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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

ITEPEYEHD
MPAaKTUYECKHX 3aaHUH JUIS MOATOTOBKH K TU(PepeHIIMPOBAHHOMY 3aueTy/ IK3aMeHY
no yueornomy nipeamery [TYII. 01 Maremaruka
Ui o0yyaromuxcs o cnenuaibHocTu 26.02.03 CynoBoxeHue

Ha BbImonHeHuWe NUCHMEHHOW 53K3aMEHAIMOHHOW paboThl MO MaTreMaTHke maercs 4
acTpoHOMUYeckux 4aca (240 MUHYT).

DKk3aMeHaIMOHHAas paboTa COCTOUT UX 2-X YacTei: 00s3aTeIbHON U JOMOIHUTEIBHOM.

OOs3aTenbHasl 4YacTh COACPXKUT 3alaHus MHHHMMAJIBHOTO 00f3aTeIbHOTO  YpPOBHS,
JOTIOTHUTEIIBHAS YacTh — O0JIee CII0KHBIC 3aJaHusl.

[Tpu BbIMONMHEHUM 3alaHUN 00s3aTEBbHON YacTU TpeOyeTcs MPEeCTaBUTh X0 PEIIeHUs U
yKa3aTh MOJIYYEHHBIH OTBET. 3a MPaBUIHHOE BBHIMOJIHEHHE JTIOOOTO 3aJaHusi M3 00s3aTeIbHOU
yactu oOydaromuiics noiydaete oauH Oai. [Ipu BbIMONHEHWHU 3aaHus U3 JOMOJIHUTEIHHOU
4acTH HEOOXOJMMO TOIPOOHO OMHUCATh XOJ PEIICHUs U JaTh OTBET. [IpaBUIIbHOE BBIMOITHEHUE
3aJaHUA JTONOJHUTEIBHON 4YacTHM OLIEHHBaeTcs 3 OaywramMy wix 1-2 OajuiaMH 3a 4YacTHYHOE
peleHue.

banbl, moy4eHHbIE 3a BCE BBIIIOJIHEHHBIE 3a/1aHHSI, CYMMHUPYIOTCHS.

IlIkana nepesooa 641106 6 OMMemKU nO NAMUOANTLHOU cucmeme

Ommemka Yucno o6annoes,
Heo0Xo0umoe 011 nOJIy4YeHUss OmmemKu

«3» (y008.) 6-9

10-14
«4» (xopowo) (He MeHee 00H020 3a0aHUs
U3 OONOJHUMENbHOU Yacmiu)

bonee 14
«5» (omauuno) (He MeHee 08yX 3a0aHull
U3 0ONOIHUMENbHOU Yacmu)

Oos13aTeIbHAS YACTh
IIpu BhInosiHeHnM 3agannil 1-12 3anuiuMTe X0 pellleHUus 1 MoJyYeHHbIH OTBeT.

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

2. (I 6ann) Ha pucyHke >xup- 5o
HBIMH TOYKAMH MOKAa3aHO CYTOYHOE KOJIH- 15
YECTBO OCA/IKOB, BBINAJABIIMX B DJIMCTE C 35 Jff 1“.,1
7 no 18 nexa6ps 2001 roxa. ITo ropuson- .. AR
TaJM yKa3bIBAIOTCS YKCIIa MECAIa, 110 Bep- 20 J,“{ Hﬁn 7
THKAIH — KOJNMYECTBO OCAJKOB, BBHINAB- - | 7
IIMX B COOTBETCTBYIOIIUM I€Hb, B MHUJLIU- os " ! !

Merpax. s HarIsAHOCTH KUPHBIE TOUKHU 2 2 e 10 11 12 1% 14 15 16 17 1=

Ha PUCYHKE COEIMHEHBI JuHHUEH. OmpeaennTe o pUCyHKY, CKOJIbKO JHEW BbIMAAaio Oojee 2

MUJJIUMETPOB OCAKOB?

3. (1 6ann) MobwunbHsri Tenedon cromn 16000 pyoieii. Uepes HEKOTOpOE BpeMs IICHY Ha 3TY MOJIENb
cHm3mn 10 15200 py6Gueit. Ha ckonbko mponeHToB Oblia CHIKEHA 1IeHa?




78

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 BhIpakenus 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 JTUHUIO OCHOBAHUS TPEYTOJBHOM MPHU3MBI MPOBEICHA

MJIOCKOCTh, MapajuiesibHas 60okoBoMy pebpy. Halimure oObeM 3To# mpu3MBbl, €clii 00bEM OTCe-
YEHHOW TPEYTroJIbHON IIPU3MBI PaBEH 6.

11. (1 6ann) Haiinure niomaas GUrypsl, H300paXeHHOM Ha pUCYHKE
MWD Z\ Z
| g \
A \
Tow
12. (1 6ann) Teno OBUKETCS 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 CKJaj, MEPUMETP KOTOPOro
OTPAaHUYMBAIOT JIMHUU y:x2-2x-2 u y:-X2+2. Brimosnaute 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 ABYIpPaHHBIC
VTJIBI 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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