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Pabouas nporpamma yuebunoit mucruminasr OYI.11 «Maremaruka» pazpaboTaHa HA OCHOBE:

- DenepanbHOro ToCcy JapCTBEHHOTO 06Pa30BATENBEHONO CTAHAPTa CpeaHero o6mero o6pasopanus (IpUKa3
Muno6prayku Poccun or 17 mas 2012 r. Ne 413 «O6 yrBepxaernun (enepaqbHOro rocyaapeTBeHHOTO
00pa3oBaTeNLHOTO CTaHAAPTA cpeHero obmero o6pasopanusy» (B pen. or: 27 mexabps 2023 r. No 1028, 12
despansa 2025 r., Ne 93);

- ®enepaybHOTO rOCYJApCTBEHHOrO 00pa30BATENLHOTO CTAHAAPTA CPEJTHEr0 MPO(ECCHOHATIBHOTO
obpasosanus 10 cuerpansHocTd 08.02.08 «MoHTam W IKCIIyaTALHS o0opynoBanmns M CHCTEM
razocHaGenus», yTBEpKICHHOro HpukasoM Munucrepersa npocsemenns PO or 18 uonst 2024 1. Ne 418
(3aperucTpuposaHo Munucrepcreom octanuu PO ot 19.06.2024 1. Ne 78867;

C yUETOM:

- Denepansoil 06pazoBaTENLHOR HPOrpaMMBI CpeHETo o6IIEro o6pasoBaHus, YTBEPKISHHOM IIPUKA30M
Munucrepera npocgemienus PO or 18 mas 2023 r. Ne 371 (3aperucTpupoBaHHOI MpunucrepcTBoM
toctunud PO 12 mrons 2023 r. « 74228, ¢ u3menenusvmu v pononsenusmu ot: 1 despans 2024 1. Ne 62, 19
mapra 2024 r. Ne 171, 9 oxts16ps 2024 r. Ne 704, 8 oxra6psa 2025 r. Ne729, 10 HOs10pst 2025 1. Ne808B);

-IlpumepHoit  paGoueif mporpammbl  06meoGpazoBaTeNbHON — AUCHUAILIMHEL  «MaTemaTuka» s
NpOheCcCHOHANBHBIX 06pa3OBATENBHBIX OpraHusalyil, yTBepiaeHHol COBETOM 0 ONEHKE CONCPIAHUS W
KayecTBa MPUMEPHBIX paboynx mporpamm o6Ie0OGPa30BATEILHOTO M CONMAIBHO-TYMAHUTAPHOTO IHKIIOB
cpexrero npopeccuonansHoro obpasopanust GI'BOY JITO UPIIO (npotoxon Ne 6/2025 ot 18.04.2025r.).

Opranuzaunms — pazpaborami:
l'ocynapersennoe asronomuoe npodeccronansuoe 06pasopaTenbHoe yupeaenue «BysymyKekuii
CTPOUTENLHBIN KOJUIEMIK» I. By3yiyka Openbyprekoii obnactu

Pazpaboranxm:
llyremosa A. H. — ipenoaBatens Beiciueil KBalu(UKaMOHHOM KaTeropyy

Buyrpennsis TEXHHYECKAs IKCHEPTH3A:
Cempbixuna E. A. — 3am.qupexropa no YMP
burpam O.U. — meronuct

BuyTpennsisi cogepiKaTebHAst IKCHEPTH3A:
Cempiknna E. A. — 3am.qupexropa o YMP
Cremanmmesa C. A — pyxosogurens ITLK

PaccMotpero Ha sacenanyny npeaMeTHO-IUKIOBON KOMUCCHH TIpeNoiaBaTeneii 061meo6pa3oBaTebHbIX,
OOIMX Iy MAHUTAPHBIX, CONMATBHO-9KOHOMHYECKHX, MATEMATHIECKAX 1 OGIUX €CTECTBECHHOHAYIHBIX
JUCLIUTLTHH,

ITporokon Ne 1 or 31 aBrycra 2026 r/%,—
Pyxosogurens INTIK /Crenanminesa C. A./

(nommice) (Davmms, HHALMANET)
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1. OBIIIASLI XAPAKTEPUCTHUKA PABOUYEH ITPOT'PAMMBbBI YYEBHOM
JUCIHIUTIJIMHBI
OVY]/I.11 MaremaTuka

1.1. MecTo IMCHUILIHHBI B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrPaMMBbI:

Pabouast mporpamma o011e00pa3oBaTeIbHON y4eOHON IUCHUIUIMHBI SBISICTCS COCTAaBHOM
YacThI0 MPOrPaMMHO-METOANYECKOTO CONPOBOXKICHHS 00pa3oBaTEIbHON MPOrpaMMbl CPEIHETO
obmero oopazoBanus, peanuzyeMoii B 'AIIOY «by3ynykckuii CTpOUTENBHBIN KOJIIEIK» B TIpeIeax
ocoenust OIl CIIO Ha Gaze OCHOBHOTO 00IIEro 0Opa3oBaHMs C MOMYyUYEHHUEM CPEAHETO OOIIEero
obpazoBanus mo crnenuanbHocTH 08.02.08 MoHTax M 3KCIUTyatanuss 000pYyIOBaHUS U CHCTEM
ra30CHA0XKECHHUS.

O6meo6pazoBaTenbHas JUCIUIIINHA U3YYaeTCsl HA YIIIyOJICHHOM YPOBHE.

VY4yeOHas IUCIUILTMHA BXOAUT B 00111€00pa3oBaTeNbHBIN UK 00pa30BaTeIbHON IPOrpaMMBbI
cpenHero mpodeccuoHaTbHOTO 00pa3oBaHMs Ha 0a3e OCHOBHOTO OOIIero oOpa3oBaHUs TPH
MOJTOTOBKE CIIEIUANUCTOB cpenHero 3BeHa mo cnenuanbHocT CIIO — 08.02.08 MonTax u
AKCIUTyaTaIus 000pyI0BaHUs M CHCTEM ra30CHA0KEHUSI.

1.2. Ilnanupyemble pe3y/bTATbl OCBOEHUS JUCHUILINHBI:

B cootserctBun ¢ ®I'OC CIIO u Ha ocHoBe TpedoBanuii PI'OC COO B paMKkax mporpamMmmbl
yueOHou qucrurmnael OV/]. 11 Mamemamuka 00y4arOIIMMHICS OCBAaUBAIOTCS PE3yJIBTATHI:

- obue (mmuHocTtHBIE (JIP), MeTanpenMeTHbIe(YHUBEpCAIbHBIE yUueOHbIE MO3HABATEIbHBIC
nevicteust  (YVYIII), yHuBepcaibHble YyueOHbIe KOMMyHUKaTuBHbIe neiictBus (YYK]),
yHHUBEpcalibHbIe YueOHbIe perynsatuBHble aeicTBus (Y YP/I));

- JIUCHUIUTMHApHBIE (TpeaAMETHBIC pe3ynbTaThl 0a3zoBoro ypoBHs (IIP6), mpemnmernsie
pe3ynbTarhl yriayosnenHoro yposus (I1Py)).

Koanl

pe3yIbTATOB Iliianupyemble pe3yibTaThl OCBOCHUA Y4eOHOM TUCIHUILIMHBI BKJIYAIOT:

JInunocTHbIe pe3yabTarhl (JIP)

TPAKAAHCKOT0 BOCIIMTAHUSA

1P 03 MPUHITHE TPATUIIMOHHBIX HAI[MOHAIBHBIX, OOIEUYETIOBEUECKUX TYMAHHUCTUUECKUX
U JEMOKPATHYECKUX IICHHOCTEH;

MATPUOTHYECCKOI'O BOCIUTAHUA:

IHEHHOCTHOC€ OTHOIICHHUEC K FOCYI[apCTBGHHBIM CHUMBOJIaM, I/ICTOpI/I‘IeCKOMy n
JIP 09 MPUPOAHOMY HACIIEIUIO, MAMSATHUKAM, TPAIUIIUSIM HApOo10B Poccrn, JOCTHKEHUSIM
Poccuu B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX U TPYAE;

AYXOBHO-HPABCTBCHHOI'0 BOCIIMTAHMSA:

JIP 11 OCO3HAHMUE JYXOBHBIX LICHHOCTEN POCCUMCKOTO HApOAa;

JIP 12 c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STHYECKOTO TTOBEACHHUS;

1P 13 CIIOCOOHOCTh OIICHMBATh CHUTYallMI0 W TPHUHUMATh OCO3HAHHBIC pEIICHUS,
OPHUEHTHPYSCh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH,;

JIP 14 0CO3HAHME JIMYHOTO BKJIAJ1a B IOCTPOCHUE YCTOHYMBOTO Oy IyIIEro;
OTBETCTBEHHOE OTHOIICHHWE K CBOMM POJAUTENSM M (WJIM) APYTUM YlIeHAaM CEMbH,

JIP 15 CO3/IaHUIO0 CEMbH HAa OCHOBE OCO3HAHHOT'O MPHUHATHS LIEHHOCTEN CEMENHOW KU3HU

B COOTBETCTBHUH C TPAAUIMAMU Hapo0B Poccuuy;

ICTETUYCCKOTO BOCIIMTAHUSA .

1P 16 ACTETUYECKOE OTHOLICHHE K MHpY, BKJIIOYas OSCTETUKY ObITa, HAy4YHOTO U
TEXHHUYECKOI0 TBOPYECTBA, CIOPTA, TPYJIa M OOIIECTBEHHBIX OTHOIICHUH;

JIP17 CIOCOOHOCTh BOCIIPUHUMATH pa3IMyHble BUJIbI HCKYCCTBA, TPAJUIIMN U TBOPYECTBO
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Koanl

Iliianupyemble pe3yibTaThl OCBOCHUA Y4eOHOM TUCIHUILIMHBI BKJIYAIOT:

pe3yJbTaToB
CBOEr0 U JPYIUX HAPOAOB, OLIYIIATh YMOLMOHAIILHOE BO3/IEUCTBUE UCKYCCTBA;
yOeXIeHHOCTh B 3HAYMMOCTH JUIsI JMYHOCTH M OOILIECTBA OTEYECTBEHHOIO MU
JIP 18 MHUPOBOIO HCKYCCTBA, J3THMYECKUX KYyJbTYPHBIX TpaguLUd H HAPOJHOIO

TBOPYECTBA,;

TPYAOBOI0 BOCIIMTAHMSA:

JIP 23 TOTOBHOCTB K TPYAY, OCO3HAHUE IIEHHOCTH MacTePCTBa, TPYA0IIO0HE;
FOTOBHOCTh K AaKTUBHOW JEATEIBbHOCTH TEXHOJOIMYECKOW M  COLMAIbHOM
JIP 24 HaIPaBJIECHHOCTH, CIIOCOOHOCTh WHUIIMUPOBATh, INIAHUPOBATH M CAMOCTOSITEIHHO
BBITIOJIHSITh TAKYIO JESITEIbHOCTD;
UHTEpEC K pasIu4HbiM cdepaM MpoPecCHOHATHHOU AEATEIHHOCTH, YMCHHE
JIP 25 COBEpIIAaTh OCO3HAHHBIA BBIOOpP Oyaymieli mpodeccuun ©  PeaTn30BBIBATH
COOCTBEHHBIC KU3HECHHBIC TIJIaHbL;
1P 26 TOTOBHOCTb M CIIOCOOHOCTH K 00pa30BaHMIO M CaMOOOPA30BaHUIO Ha MPOTHKCHUN

BCEH JKU3HU;

IKOJOI'MYECCKOro BOCIUTaAaHUuA:

JIP 29 AKTMBHOE HENPUSATHUE NCUCTBUMN, IPUHOCSIIMX BPEA OKPYKAKOIIEN CPENE;

TP 30 YMEHHE  NPOTHO3HPOBATH UHC6J‘IaF0HpI/I5[THBIe 9KOJIOTHYECKHE  TOCIEACTBUS
NpEeANPUHUMAEMBIX ACHCTBUN, TPEeIOTBpalIaTh UX;

JIP 31 pacIIUPEHHUE ONBITA ACSITETLHOCTH SKOJIOTHYECKON HAITPABJICHHOCTH;

HEeHHOCTH Hay

YHOI'0 NO3HAHUSA:

c(OPMHPOBAHHOCTH MHUPOBO33PEHHSI, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO

JIP 32 pPa3BUTHS HayKH U OOIIECTBEHHOW MPAKTHKH, OCHOBAHHOTO Ha JUAJore KyJIbTyp,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYIBTYPHOM MHUPE;
P 34 OCO3HAHHWE LIEHHOCTH HAay4YHOH JesTeNbHOCTH, TOTOBHOCTb OCYILIECTBIISThH

IMPOCKTHYIO U UCCJIICAOBATCIILCKYIO NCATCIIbHOCTE HHANBUAYAJIBHO W B I'PYIIIIC.

MeTtanpenMeTHble pe3yJibTaThl

YHHBepcaJibHble y4eOHbIe o3HaBaTeabHble AeiicTBus (YYILJ):

a) 0a3oBble J10

ruyeckKue JeiicTBUA:

CaMOCTOSITENILHO (POPMYJIMPOBATh M aKTyaJIM3UPOBATh MPOOJIEMy, pacCMaTpUBaTh

YVIIda.1
€€ BCECTOPOHHE;

VYII/a2 YCTAHABIMBATh CYIIECTBEHHBIM TPU3HAK WIM OCHOBaHWS U1 CpaBHEHUS,
KJ1acCu(UKaUU U 0000IICHNUS;

VYII/a3 ONpEACIATh LENU JEeATCIBHOCTH, 3aJaBaTh IapaMeTpbl W KPUTEPUH UX
JIOCTHKECHMUS;

YVIi/a.4 BBISABJISITh 3AKOHOMEPHOCTH M IPOTHBOPEYUHS B PACCMATPUBAEMBIX SIBIICHUSX;

VVYIIla.5 BHOCHTb KOPPEKTHBbl B IEATENLHOCTb, OLEHMBATL COOTBETCTBHE PE3YNLTATOB
LeJISIM, OLICHUBATh PUCKU IIOCIEACTBHN NESTCIBHOCTH,

YVII[a.6 pa3BUBaTh KPEaTUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HEHHBIX TPO0IIeM;

0) 0a30BbIe HCCJIEN0BATEIAbCKHE TeHCTBHSI:

VYITI6.1 BJIAJCTh HABBIKAMU Y4YeOHO-MCCIICIOBATEIBCKOM W TPOEKTHOW MAEATENbHOCTH,
HaBBIKAMU pa3peleHust npooiiem;

VYIII6.2 CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIbHOMY ITOMCKY METO/OB PpEIICHUS
IIPAKTUYECKHX 3aJa4, IPUMEHEHUIO Pa3IMUHbIX METOJO0B [TI03HAHUS;
BBISIBJISITh IIPUYMHHO-CIICCTBEHHBIE CBA3U U aKTyaJIM3UPOBATh 3a1a4dy, BbIIBUTATh

YVIIJ] 6.6 TUIIOTE3y €€ PEIICHMs, HAaXOAWTh apryMEHThl I JO0Ka3aTelbCTBA CBOUX
YTBEPKACHUM, 33/1aBaTh IApaMETPbl U KPUTEPUH PEIICHHUS;

VVYITL6.7 AQHAJIN3UPOBATh IOJYUEHHBIE B XOJ€ PELICHUS 3aJaud Pe3yJbTaThbl, KPUTUUYECKU
OLICHMBATh UX JTIOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHUE B HOBBIX YCJIOBHUSX;

YVIIJ16.9 pa3pabarbiBaTh IUIAaH pelICHHs] NpoOJeMbl C yYeTOM aHalIM3a HMMEIIuXcs
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Koapl

Iliianupyemble pe3yibTaThl OCBOCHUA Y4eOHOM TUCIHUILIMHBI BKJIYAIOT:

pe3yJbTaToB
MaTepUaIbHbIX U HEMAaTEPUAIBHBIX PECYPCOB;

VYT 6.10 OCYILECTBIIATH LIE€I€HAIPABICHHBIN IIOUCK MIEPEHOCA CPEACTB U CIIOCOOOB AEHCTBUS
B IPO(hEeCCHOHATILHYIO CPENY;

VYII6.11 yMEThb MEPEHOCUTh 3HAHMS B II03HABATEIBHYIO M IPAKTHUYECKYIO 00JacTu
JKU3HEACIATEIBHOCTH;

YVIIJ[6.12 | yMeTh HHTETPUPOBATh 3HAHUS U3 PA3HBIX YUEOHBIX MPEIMETOB,

YVIIJ[6.13 BBIIBUTaTh HOBBIE UJEHU, IIPEIaraTh OPUTMHAJIbHBIC IOAXOAbI U PELICHUS;

YVIIJI6.14 | cTtaBuTh NpobIeMbl U 3aJ1a4H, TOMYCKAIOIINE aJIbTepHATUBHbIC PEIICHHUS;

B) paboTa ¢ uHgopmanmeii:

VYT .1

BJIAJCTh HABBIKAMMU MOJY4YeHHUs HHPOPMALUU M3 HMCTOYHHKOB pPAa3HBIX THIIOB,
CaMOCTOATENIBHO  OCYILIECTBIATH  IIOMCK,  aHAJIM3, CHUCTEMATH3aLHI0 U
MHTEpIpeTanrio HHPOPMALIMU Pa3IHYHBIX BUJOB U (OPM MpEJICTABICHHUS,

YVIIA B.2

CO3/1aBaTh TEKCThI B Pa3IMUHBIX popMaTax ¢ y4eToM HazHaueHUs MHPOpPMAIUU U
IIEJICBOM  ayAMTOpUH, BBHIOMpAs ONTUMAIbHYIO (OpMY TMpPEICTaBICHUS U
BHU3yAJIN3aL1U;

YVII/ B.3

OLCHUBATL JOCTOBCPHOCTbH, JICTUTUMHOCTDH HH(bOpMaI_[I/IPI, €€ COOTBCTCTBHC
IMPAaBOBBIM U MOPAJIBHO-3TUYCCKHUM HOpMaM,

VYVIIA B.4

UCIIOJIb30BaTh CPEACTBA MH(DOPMAIIMOHHBIX U KOMMYHUKAIIHOHHBIX TEXHOJIOTUH B
pPEIICHHH KOTHUTHUBHBIX, KOMMYHHKATHBHBIX W OpPraHHW3aI[MOHHBIX 3aJad C
coOnrofeHreM TpeOOBaHUN SPrOHOMUKH, TEXHUKH OE30MacHOCTH, TUTHEHBI,
pecypcocOepeKeHus, NMPaBOBBIX MW STUYECKHMX HOPM, HOPM HH(OPMAIMOHHON
0e30IMacHOCTH;

YV B.5

BJIaJICTh HAaBBIKAMM PAaCIIO3HABAHUS WM 3alIUThl HHPOPMAIUH, HHOOPMAIIMOHHON
0€30I1aCHOCTH JINYHOCTH.

YHHBepcaJibHble Y4eOHble KOMMYHHKaTHBHBIe AelicTtBus (YYKJI):

a) o01IeHMe:
YVYK/Ja.l OCYIECTBIISITh KOMMYHHMKAIIMK BO BCeX cepax XKU3HU;
pacro3HaBaTb HeBepOajbHbBIE CpelncTBa  OOLICHMs, IOHMMaTh 3HAYECHHE
YVK/ a.2 COLMAIBHBIX 3HAKOB, paclo3HaBaTh MPEANOCHUIKM KOHQIMKTHBIX CUTYyalluil u
CMSIr4aTh KOH(JIUKTBL;
VYK .5 Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUYKY 3PEHUS C UCIIOJIb30BAHUEM SI3BIKOBBIX

CPEACTB;

0) cCOBMeCTHasI 1eITeJIbHOCTD:

MOHUMATh ¥ WCIOJB30BaTh MPEUMYIIECTBA KOMAHIHONW W WHIWBHIYyATbHOU

YYKI6.1 paboThI;
HpI/IHI/IMaTB neiaun COBMGCTHOI\/'I ACATCIIbHOCTH, OpFaHI/IBOBBIBaTB nu KOOpI[I/IHI/IpOBaTb

YVK][6.3 JICUCTBUA MO €€ IOCTUKEHUIO: COCTABJISATh IUIAH JIEUCTBUM, pacTIpeesiaTh pOau €
Y4ETOM MHEHHUH YYaCTHHUKOB 00CYKJaTh PEe3yJIbTaThl COBMECTHON pabOThI;

VYKII6.5 npeasiaraTh  HOBBIC npoeKTLVI, OILICHMBATh HJEH C TO3MIUMH HOBU3HLI,
OpI/II‘I/IHaJIBHOCTI/I, HpaKTI/I‘IeCKOI/I 3HAa4YUMOCTH,

VYKL 6.6 KOOPJIMHUPOBATh U BI)II'IO.]'IH}ITE paboTy B YCJIOBHSX PEATbHOTO, BUPTYAIBHOTO U
KOM6I/IHI/IpOBaHHOFO B3aUMOACUCTBUA,

VYKII6.7 OCYIIECTBIISATh MO3UTHBHOE CTPATETHYECKOE IMOBEICHUE B PA3JIMUHBIX CUTYAIUsX,

IMMPOSBJIATH TBOPUYCCTBO U B006pa)K€HI/I€, OBITh WHHUIIMATUBHBIM.

YHUBepPcaJbHbIe Y4eOHbIe peryjassTuBHble aeicTBus (YYPJI):

a) cCaMOOpPraHM3aIUsA:

VYP/l a.l

CaMOCTOATCIIBHO OCYIICCTBJIATHL MO3HABATCIIBHYIO  ACATCIIBHOCTb, BbIABIIATH
poOJIeMBbI, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIC 3aJ]a4l B 00pa30BaTEIHHOM
ACATCIIbHOCTH U JKU3HCHHBIX CUTYAILIUAX;




Koanl

Iliianupyemble pe3yibTaThl OCBOCHUA Y4eOHOM TUCIHUILIMHBI BKJIYAIOT:

pe3y/1bTaToB

VYP/ a2 CaMOCTOATENBHO COCTABIATH ILIAH pellleHUsA np06neM1:1 C Y4ETOM MMEIOIINXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U IPEANOYTEHHI;

YVYP/J a3 J1aBaTh OLICHKY HOBBIM CUTYalUsIM;

VYPIla5 JiefaTh OCO3HAHHBIM BBIOOpP, apryMEHTUpPOBAaTh €ro, OpaThb OTBETCTBEHHOCTH 3a
peleHue;
CHocoOCTBOBaTh (POPMHUPOBAHUIO M NPOSBICHUIO MIMPOKOH 3PYIULMU B Pa3HBIX

YVP/ a.7 001acTAX 3HAHWUHN, OCTOSHHO TOBBIIIATH CBOM 00pa3oBaTENbHBINA U KYJIbTYpPHBIN

YPOBCHb;

0) CAMOKOHTPOJIb:

YYPJI 6.1

AaBaTb OHLCHKY HOBBIM CHUTyalUsAM, BHOCHUTbL KOPPCKTUBBI B HACATCILHOCTD,
OICHUBATb COOTBETCTBUC PC3YJIbTATOB LCIIAM,

YVYPJI 6.3

UCIIOJIb30BaTh MpPUEMBl peduieKCHu Ui OLEHKH CHTyallud, BbIOOpa BEPHOTO
pelenus;

B) IMOIMOHAJI

bHBbIM MHTE/UIEKT, PeAnoaralommui cGoOpMUpPOBAHHOCTD:

YVP/B.1

CaMOCO3HaHUsI, BKIIIOYAIOIIErO CIIOCOOHOCTh TIOHUMATh CBOE SMOIMOHAIHHOE
COCTOSIHUE, BUIETh HAIIPABJICHUS PAa3BUTHUSI COOCTBEHHOI AMOIIMOHAIBHON cepsl,
OBITH YBEPEHHBIM B ceOe;

YYP] 5.2

CaMOpCeryJmpoBaHusl, BKJIIOYAromicro CaMOKOHTpPOJIb, YMCHUC MMPpUHHUMATDb
OTBETCTBEHHOCTb 3a CBO€ TIIOBCACHUC, CIIOCOOHOCTD analTUpoOBaTeCia K
SMOIMOHAJIbHBIM U3MCHCHUAM U IIPOSABJIATH I‘I/I6KOCTI>, OBITE OTKPBLITHIM HOBOMY;

YVP] B.3

BHYTPEHHEH MOTHBAIMM, BKJIIOYAIOMICH CTpEeMJICHHE K JOCTIKCHHIO I H
ycnexy, OIITUMHU3M, HUHUIHMATHBHOCTS, YMGHI/IG ,Z[GI\/'ICTBOBaTb, HUCXO0Odd U3 CBOUX
BO3MOKHOCTEH;

YYP] 5.4

OMMATHH, BKJIIOYAIONMIEH CIIOCOOHOCTh IMOHUMATh AMOILMOHAIBLHOE COCTOSIHHE
JOPYTUX, YYUTBHIBATh €r0 TMPHU OCYLIECTBIEHUU KOMMYHMKAIMH, CIIOCOOHOCTH K
COUYBCTBHIO U CONEPEKUBAHUIO;

YYPJI 8.5

COLIMANILHBIX HABBIKOB, BKJIFOYAIOIINX CIIOCOOHOCTH BBICTPAUBATH OTHOIICHUS C
JPYTUMH JIIOJbMU, 3a00TUTHCS, MPOSIBJIATH MHTEPEC M pa3peliaTh KOHMIUKTHI,

r) IPUHATHE ceOsl M IPYTUX JIJeH:

YVYPAr.2

OPUHUMATh MOTHUBBI M apryMEHTHl JPYrHX JIOJEH NpU aHAIM3€ Pe3yJbTaTOB
JIeSATEIbHOCTH;

YYPJIr.3

IpU3HaBaTh CBOE MIPABO U MPABO APYTHUX JIFOJIeH Ha OIIHUOKH;

YYPAr4

Pa3BUBATH CIIOCOOHOCTH TOHUMATh MHUD C MO3UIUU APYTOT0 YCJIOBCKA.

IIpenmeTHbie pe3yabTaThbl 0a30BbIi ypoBeHb (I1P0)

I1P61

Brnanenne Meromamu J10Ka3aTeNbCTB, aJTOPUTMAMHU PEILICHUS 3a/1ady; YMEHHs
bopMynMpoBaTh ONpeAeaeHHs, aKCHOMBI U TEOPEMBI, IPUMEHATh UX, TPOBOAUTD
JIOKa3aTelIbHbIe PACCYXKIEHHUs B X0JI€ PEIICHUS 3a]1a4

I1P62

YMeHue omnepupoBaTh MOHATUAMHU: CTENEHb YMCIA, JOrapu(Mbl YHCIA; YMEHHE
BBITIOJIHATH BBIYMCIICHUE 3HAYEHUH M MpeoOpa30oBaHus BRIPAKCHUH CO CTEHECHAMH
u sorapudmMamu, mpeodpa3oBaHus IPOOHO-PAIIMIOHAIBHBIX BBIPAKCHUH;

I1P63

YMeHne  onepupoBaTh  INOHATHAMH:  palMOHAJbHBIC,  HpPpaLMOHAJIbHBIC,
noKa3aTeJbHbIC, CTeTIEHHbBIE, TIorapu(MUIECKUe, TPUTOHOMETPHUYECKUE YPABHEHUS
Y HEPAaBEHCTBA, MX CUCTEMBI

I1P64

YMeHus  omepupoBaTh MOHATUSAMH:  (YHKUMS, HENpepblBHAs  (YHKIHA,
NPOU3BOAHAS, NEpPBOOOpa3Has, OIpPEICICHHBI WHTETpal; YMEHHS HaXOAUThH
IPOM3BOJIHBIE 3JIEMEHTAPHBIX (YHKLUH, HUCIONb3Yys CIPABOYHBIM MaTepUabl;
UCCIE0BaTh B IMPOCTEHIINX CIydasx (YHKIMH HAa MOHOTOHHOCTH, HAaXOIUTh
HanOOJIbIINE U HAUMEHBIINE 3HaYeHUsT (PYHKIIHI; CTPOUTH Ipa)uKu MHOTOUYJICHOB

C HCITIOJIb30BaAHHEM arrmapara MaAaTEeMAaTUYCCKOI'O dHaJIM3a, IIPUMCHATH




Koanl
pe3yJbTaTOB

Iliianupyemble pe3yibTaThl OCBOCHUA Y4eOHOM TUCIHUILIMHBI BKJIYAIOT:

IIPOM3BOAHYIO IIPU PEIICHUWM 3aJa4 Ha [JBIOKEHUE; pEIIaTh IPAKTHKO-
OPHEHTHPOBAaHHbIE 33Jayl HAa HauOOJbIIME W HAUMEHbLIME 3HAYCHMs, Ha
HAXO0KJCHUE ITyTH, CKOPOCTH U YCKOPEHHUSI.

I1P65

YMeHHne OomnepupoBaTh MOHATHSIMHU:  palMoOHATbHAs (QYHKIWS, TOKa3aTelbHas
byHKIMA, CTETEHHAs byHKIHA, JorapupmMuyuecKas byHKIHA,
TPUTOHOMETpUYECKHE (YHKIMH, 0OpaTHbIE (PYHKIIMU; YMEHUE CTPOUTH TrpaduKu
U3yYEHHBIX (YHKIMHA, HCMONb30BaTh TpauKH MPH H3YYEHUH TPOLECCOB U
3aBUCUMOCTEH, MPH PEHICHUHU 33aJad U3 JAPYTHX yYeOHBIX MPEIMETOB W 3a/1ad W3
peabHOU )KU3HM; BEIpKaTh (OPMYJIaMHU 3aBUCHMOCTH MEX/y BETMUYMHAMU

I1P66

YMeH#ue penath TeCTOBbIC 33]]a4i Pa3HbIX TUIIOB (B TOM YHCIIE Ha MPOICHTHI, JOJIA
Hn 4aCTH, Ha ABHUXKCHHC, pa60Ty, CTOUMOCTb TOBApOB MU YCJIYT, HAJIOTH, 3aJa4n U3
0o0JacTH ympaBleHUs JIMYHBIMH WU CEMEWHBIMH (PUHAHCAMH); COCTaBIATH
BBIPAXXCHUC, YpaBHCHHA, HCPABCHCTBA W HUX CHCTCMbI I10 YCJIOBHIO 3aJayH,
WCCIIEIOBATh MOJYYSCHHOE PEIICHHIE U OLICHUBATh MTPABIONIOI00HOCTh PE3YJIbTaTOB

I1P67

YMeHue omepupoBaTh MOHATUSAMH: CpelHee apupMeThyeckoe, MeIuaHa,
HanOoJbIllee W HAWMMCEHBIIEe 3HAYCHUS, pa3Max, ITUCIIEPCHS, CTaHIapTHOE
OTKJIOHEHHE YMCJIOBOr0 Habopa; yMEHHE U3BIEKaTh, HMHTEPIPETUPOBATH
uH(popMaInioo, TMpEACTaBICHHYI0 B TaOmuIax, Ha JAuarpamMmax, Trpadukax,
OTpaXarouryro CBOICTBa pCaJIbHBIX TPOLUECCOB U ABJICHHU, MPCACTABIATH
UHPOPMAILIMIO C TIOMOIIBIO TAOJNHWIl M JAMarpaMM; HCCIEI0BaTh CTATUCTHYCCKUE
JaHHBIC, B TOM YHUCJIC C IMPUMCHCHUCM I‘pa(bI/I‘-IeCKI/IX MCTOHNOB U JJICKTPOHHBIX
CpeACTB

ITP6 8

YMeHue omnepupoBaTh MOHATHSAMHU: CIyYalHBIA ONBIT M CIIy4aifHOE COOBITHE,
BEPOATHOCTh CIY4YallHOrO COOBITHSA; YMEHHE BBIUUCIATH BEPOSITHOCTH C
UCIIOJIb30BaHUEM TpapUUECKUX METOJOB; MPHUMEHATh (DOPMYIIBI CIOXKEHHUS U
YMHOXXCHHSI BEPOSITHOCTEH, KOMOMHATOpHBIE (haKThl U (HOPMYJIBI TIPH  PEIICHUH
3a[a4; OL[EHUBATh BEPOATHOCTH PEATbHBIX COOBITHIA; 3HAKOMCTBO CO CITy4YalHBIMU
BEJIMYMHAMU; YMEHHE MPUBOAUTH MIPUMEPHI MPOSBICHUSI 3aKOHA OOJIBIINX YUCEIN B
PUPOJHBIX U OOLIECTBEHHBIX SIBICHUSIX;

I1P6 9

VYMeHne onepupoBaTh MOHATHAMH: TOYKA, MpsMas, IJIIOCKOCTb, IPOCTPAHCTBO,
JNBYTpaHHBIA  Yroj,  CKpEIIMBAIOIIMECS  NpsSAMbIE,  NApaUIEIbHOCTb U
NEePHEHAUKYISIPHOCTD MPSMBIX U IIJIOCKOCTEH, YTOJl MEXAY MPSAMBIMH, YTOJI MEKIY
OpsIMOH M IUIOCKOCTBIO, YIOJl MEXKIY IUIOCKOCTSMH, PACCTOSIHUE OT TOUYKH [0
IJIOCKOCTH, PAaCCTOSTHUE MEXAY MNPSAMBIMHA , PACCTOSIHUE MEXAY IUIOCKOCTSIMU;
YMEHHUE HCIOJB30BAaTh NPHU PEIICHHH 337aYM U WU3YYEeHHBIE (PAKTHl U TEOPEMBI
IUIAHUMETPHUH; YMEHHUE OLIEHUBATh Pa3Mepbl 00bEKTOB OKPY’KAIOLIEr0 MHUpa

I1P6 10

YMeHue onepupoBaTh MOHATHSIMU: MHOTOTPAHHUK, CEUCHHE MHOTOTPaHHUKA, KYO,
napajulelienures, Mpu3Ma, NUpaMuna, (QUrypa W THOBEPXHOCTH BpaIICHUS,
IWIMHAP, KOHyC, wiap, cdepa, cedeHus (QUTYpbl BpalleHUs, IUIOCKOCTH,
Kacaromiascsi cgepsl, IMINHIPA, KOHYyca, IUIOUIAJb IOBEPXHOCTH HHPAMUIBI,
NpU3MbI, KOHYyCa, IWIMHApA, Iomans chepbl, 00beM Kyba, MpsSMOYTOJIHHOTO
napajulelenunesa, NUpaMUZIbl, TPHU3MBI, [OWIMHApA, KOHyca, IIapa; yMEHHUe
n300pakaTh MHOTOIPAaHHUKH M TIOBEPXHOCTH BPAIICHHUS, UX CEYCHHUS OT PYKH, C
IOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB W 3JIEKTPOHHBIX CPEACTB; YMEHHE
pacro3HaBaTh CUMMETPHIO B MPOCTPAHCTBE; YMEHHUE PACMO3HABATh NMPaBHIIbHBIC
MHOTOTPaHHHKH.

I1P6 11

YMeH#ne ornepupoBaTh MOHATUSIMHE: TBH)KEHUE B IPOCTPAHCTBE, TIOJJOOHBIE (PUTYPBI
B IPOCTPAHCTBE; MCIIOJIF30BaTh OTHOIICHHE IUIOIIAAEH TTOBEPXHOCTEH U 00bEMOB
MOA00HBIX (pUTYp MpH pPelIeHUH 3a1a4

I1P6 12

YMeHue BBIUUCISITh TEOMETPUUYCCKUE BEIMUMHBI (JUIMHA, YTOJI, TUIONIA/lb, 00BEM,
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Koanl
pe3yJbTaTOB

Iliianupyemble pe3yibTaThl OCBOCHUA Y4eOHOM TUCIHUILIMHBI BKJIYAIOT:

IUIOIIAAb MOBEPXHOCTH), UCIIOJIB3Ys U3YUYEHHBIEC (POPMYIIBI U METOMBI

I1P6 13

YMeHue omnepupoBaTh TMOHATUSMHU: MPSIMOYTOJIbHAs CHUCTEMa KOOPJAMHAT,
KOOpJMHATBI TOUYKH, BEKTOP, KOOPAMHATBI BEKTOPA, CKAJISIPHOE IPOU3BEACHUE, YTOI
MEXJly BEKTOpaMH, CyMMa BEKTOPOB, IIPOU3BE/IEHUE BEKTOPA HA YMCIIO; HAXOAUTh
BIIOMOIIIbIO HM3YYEHHBIX (HOPMYJ KOOPAMHATBHI CEPEIMHBI OTPE3Ka, PACCTOSHUS
MEXJy IBYyMsI TOUKaMHU

I1P6 14

YMeHue BBHIOMpATh MOIXOASIIUN H3Y4YEHHBIH METOJ [UIS pELICHUs 3aJadyeid,
pacro3HaBaTh MaTeMaTH4eCKUe (PAKThl U MATEMAaTHUECKUE MOJIENH B IPUPOIHBIX U
OOIIIECTBEHHBIC SIBICHUSX, B MCKYCCTBE; YMEHHME MPHUBOAUTH IPHUMEPHI
MaTEeMaTUYECKUX OTKPHITHI PoccHiickoil 1 MUPOBOH 0OIIIECTBEHHON HAYKH

IIpeamerHbIe

€3yJ1bTaThl YIiy0jaeHHbIH YypoBeHb (IIPy)

TPyl

YMeHune onepupoBarh MOHATUSAMHU: ONPENEICHHUE, AKCMOMA, TeOpeMa, CIEICTBUE,
CBOWCTBA, MPHU3HAK, JOKA3aTEIbCTBO, PABHOCHIBHBIE (HOPMYITUPOBKH; YMEHUS
(dopmynupoBaTe  00OpaTHOE W MPOTHBOIOJIOXKHOE YTBEP)KIACHUE, NPUBOJIUTH
IPUMEPBl M KOHTPIPUMEPHI, UCIOJb30BATh METOJ MAaTEMAaTHYECKON WHIYKIIUH;
IIPOBOJMTH JI0OKA3aTEIbHBIE PACCYXKICHUA IIPU DPEIIEHUU 3a4ad, OLCHUBATh
JIOTUYECKYIO MPABWJIBHOCTb PACCYKICHUN

[1Py2

YMeHune onepupoBaTh MOHATHAMH: MHOXKECTBA, MOJMHOKECTBO, OIEpalUd HaJ
MHOXECTBAMHU; YMEHHUE MCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN armapar i
OINMCAHHUA PEANIBHBIX IIPOLECCOB U ABJICHUH U IPU PEIICHUU 3a7a4, B TOM YHUCIIC U3
JPYTUX yu4eOHbIX IPEAMETOB

TPy3

YMeHue onepupoBaTh MOHATUAMU: rpad, CBA3HBINA rpad, AepeBo, MUK, rpad Ha
IUIOCKOCTH; YMEHHE 33JaBaThb W OINHWCHIBATh Tpadbl pasIMYHBIMH CIIOCOOAMM;
UCIIOJIb30BaTh rpadbl MpH pelIeHUH 3a1a4

[TPy4

YMeHue cBOOOIHO ONMEpPUpPOBATH MOHATHSAMHU: COYETAHUE, MEPECTaHOBKA, YUCIIO
COYETaHUl, YHUCIO TMepecTaHOBOK; OuHOM HbpIOTOHA;  yMeHHE MNPUMEHSTh
KOMOMHATOPHBIE (PaKThl U PAcCy>KJICHUS JJIsl peLIeHUs 3a1a4

TPy5

YMeHue onepupoBaTh NOHIATHAMU: HATYPAIbHOE YHUCIIO, LIEJI0€ YHCIIO, OCTAaTOK IO
MOAYJIIO, palUOHAJIBLHOE  YHCIO, HWPPANMOHAILHOE  YHUCJIO, MHOXECTBa
HATYPAJIbHBIX, [ENbIX, pPAIHOHATBHBIX, JCUCTBUTEIBHBIX UYHCET; YMCHHE
WCIIOJIB30BaTh TMPHU3HAKK JACIUMOCTH, HAWMEHBIIUKA OOIMHA JEIUTENb W
HaUMEHbIIIee 0011ee KpaTHOE, aNropuT™ EBKIHIa TPU PEeIIeHUH 33/1a4; 3HAKOMCTBO
C PA3JIMYHBIMU MTO3UIIMOHHBIMU CHCTEMaMU CUUCIICHUS

[Py 6

YMenue cBOOOJHO OMEPUPOBATH TMOHSATHSAMH: CTENEHb C IIENBIM TIOKa3aTeleM,
KOPEHb HAaTypAJIbHON CTEIIEHH, CTEIIEHb C PAllMOHAIBHBIM MIOKA3aTeNIeM, CTEIIEHb C
NEHCTBUTENBLHBIM  (BELISCTBEHHBIM) TOKa3aTelieM, JIorapudM drclia, CHHYC,
KOCHHYC ¥ TAHI'€HC ITPOU3BOJIBHOTO YUCIa

TPy 7

YMeHue onepupoBaTh MOHATUSAMH: TOXKIECTBA, TOXKACCTBEHHOE MPEOOpa3oBaHUeE,
YpPaBHEHUsI, HEPABEHCTBA, CUCTEMA YPABHEHWW W HEPABEHCTB, PAaBHOCUIIBHOCTh
YpPaBHEHUH, HEPABEHCTB U CHUCTEM, palyoHaIbHble, HpPpalMOHAIbHBIE,
MoKa3aTelbHbIC.CTETICHHbIE, Jorapu(pMUUecKue, TPUTOHOMETPUYECKUE YPaBHEHUS,
HEPABEHCTBA U CUCTEMBI; YMEHHUE pEIIaTh YPAaBHEHNUU, HEPABEHCTBA U CHUCTEMBI C
MIOMOILBIO PA3JINYHBIM MIPUEMOB; pEIIaTh YPAaBHEHMs, HEPABEHCTBA U CHCTEMBI C
apaMeTpoM; INPHUMEHSATh ypaBHEHHs, HEPAaBEHCTBA, MX CHCTEMbI Ul PELICHMUS
MaTeMaTHYECKUX 3a/1a4 U 3aJ1a4 U3 Pa3IMuHbIX o0acTell HAyKH U pealbHOU )KU3HU

[TPy 8

YMmenue cBOOOIHO ONEpuUpoBaTh MOHATHAMM: Trpaduk QyHKUIUH, oOpaTHas
byHKIMS, KOMIO3UIMA (DYHKIUH, JTUHEHHAsS (yHKIM, KBagpaTH4IHas (yHKIINS,
cTereHHast (YHKIMS C LEIbIM TOKa3aTeleM, TPUTOHOMETpHUecKue (YHKIHUH,
oOpaTHbIE TPUTOHOMETpHYECKUE (DYHKIMHU, MOKa3aTeNbHAs U JIorapupMUUecKas
(YHKIMHU; YMEHHE CTPOHMTh rpaduku (QyHKUUH, BBIIOJIHATH NPEoOpa3oBaHMUS
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Koanl
pe3yJbTaTOB

Iliianupyemble pe3yibTaThl OCBOCHUA Y4eOHOM TUCIHUILIMHBI BKJIYAIOT:

rpaduKoB QyHKLUH;

YMeHue ucnonb3oBaTh Ipadukd  (QYHKUMH Ui U3y4YeHHsl MpPOLECCOB U
3aBHCUMOCTEH NpU PeleHUH 3a/1a4 U3 APYTUX Y4eOHBIX NMPEIMETOB U pealbHOU
KHU3HH; BBIpaXaTh (POpMyJIaMH 3aBUCUMOCTH MEX/y BEJIMUNHAMU;

YMmenue cB0OOIHO ONIEpUPOBATH MOHATUAMHU: YETHOCTh (DYHKIIMH, IEPUOTUIHOCTD
(YHKLIMH, OrpaHMYEHHOCTb (YHKIHMH, MOHOTOHHOCTb (YHKIHH, SKCTPEMYM
¢yHKIMU, HamOosbllee W HaMMEHbIIEe 3HAueHUs (YHKIUU Ha IMPOMEKYTKE;
yYMEHHUE MPOBOAUTH UCCIIEI0BaHUE QYHKIINH;

YMeHue HuCHoIb30BaTh CBOMCTBA M rpaduKu (PYHKUIUH Ui pelieHus] ypaBHEHHH,
HEpaBEHCTB U 3ajJlad C IapameTpamu; n300pakaTb Ha KOOPAMHATHOH IJIOCKOCTH
MHO>KECTBA PELICHUN YPABHEHUN, HEPABEHCTB B U UX CUCTEM

TPy 9

YMeHue  cBOOOJHO  ONEpPUPOBATH  MOHATUSAMU: M0CJIEI0BATENBHOCTb,
apudMeTHUecKas TPOrpeccusi, TIeoMeTpUyecKas Mporpeccus, OCCKOHEYHO
yOBIBaroI1asi FeOMETPUUECKas IPOrPeCcChs; yMEHHE 3a/1aBaTh [10CIIE10BATENbHOCTH,
B TOM YHCIIE C IOMOIIBIO PEKYPPEHTHBIX (hopmyI

[Py 10

YMeHue onepupoBath MOHATUSMU: HETIPEPHIBHOCTD (PYHKIINM, aCUMIITOTHI rpaduka
¢yHKUMU, TepBas M BTOpas MPOU3BOAHAS (DPYHKIUH, T€OMETPHUUECKUN W
(bU3MYEeCKU CMBICT MPOU3BOJHOM, TMEpBOOOpa3Has, OMpPEACICHHBIH WHTErpal;
YMEHHE HaXOIUTh AaCUMITOTHI rpaduka (QyHKIUH; YyMEHHE BBIYHCIATH
MIPOU3BOJHBIE CYMMBI, IPOM3BEICHHS, YaCTHOTO U KOMIO3UIMH (yHKIUH,
HaXOJUTh YPaBHEHUS KacaTeJbHBIX K TpaduKy GyHKINH;

YMeHue uCHoiab30BaTh MPOU3BOAHYIO [UIsl HcciaenoBaHUs GYHKUUH, s
HaXO)K,Z[eHI/II\/'I HaWJIydlICro pCIICHHA B MNPUKIAAHBIX, B TOM YHCJIC COLHUAJIBHO-
SKOHOMMYECKUX U (PU3MUYECKUX 3a/1adax, IS OMPEeIeIeHUsI CKOPOCTH U yCKOPEHMUS;
HaXOJUTh IUIOIIAAN U 00bEMBI (PUTYpP C TOMOIIBIO MHTETPasia; IPUBOAUTE IPUMEPHI
MaTeMaTHYECKOT0 MOJICIUPOBAHUS C MOMOLIBI0 b dhepeHIIMATbHBIX YpaBHEHUI

[Py 11

YMeHue onepupoBaTh INOHSATUSAMM: KOMIUIEKCHOE YHCIO, COIpPSDKEHHBIE
KOMIUIEKCHBIE YMCIIa, MOIYJb M apryMEHT KOMIUIEKCHOTO uYucia, ¢popMma 3amucu
KOMILJIEKCHBIX YHcel (TeOMEeTpHUecKasi, TPHTOHOMETPHYECKas, airedpanyieckas);
YMeTp mpou3BOAUTH apupMeTHdYecKue AEeHUCTBUS C KOMIUIEKCHBIMU YHCIaMU;
NPUBOAUTH NPUMEPHI HCIOJb30BaHUSI KOMIJIEKCHBIX YHUCEN;

TPy 12

YMeHne cBoOOHO ONIEPUPOBATH MOHATUSIMH: CpeiHee aprudMeTHIeCKoe, MeruaHa,
HauOoJblllee W HAWMEHbIEE 3HAYCHHS, pa3MaX, AHUCIEPCHS, CTaHIapTHOE
OTKJIOHEHHWE I ONHWCAaHWS YHUCJIOBBIX JAHHBIX; YMEHHUE HCCIIEIOBATh
CTaTHCTUYECKUE JaHHBIE, B TOM YHUCIIe C MPUMEHEHHEM IpauuecKux METOJOB H
AJICKTPOHHBIX CPEJCTB; TpaUUecKu HCCIIEeIOBATh COBMECTHBIC HAOIIOJCHUS C
MIOMOUIBIO AUArpaMM pacCerBaHUsl U JIMHEMHON PErPECCUU

[Py 13

YMeHne HaxOIUTh BEPOSTHOCTH COOBITHMII C HCIIOJNB30BaHUEM Tpa@UUecKUX
METO/IOB; MPUMEHSTH IS pelIeHUs 3a7ad (POPMYIIbl CIOXKEHUS M YMHOXKEHUS
BEPOSATHOCTEH, dbopMmyy TmMOTHOW BepoATHOCTH, Gopmyny bepHymm,
KOMOUHATOpHBIE (PaKThI ¥ (YOPMYJIBbI; OLIEHUBATH BEPOSITHOCTU PEAIbHBIX COOBITHH;
yYMEHHE OIepHpOBaTh MOHATHSAMHM: CiIydaifHasi BEJIMYMHA, pPAaCHpeAeiIcHue
BEPOSTHOCTH, MATEMaTHUECKOE OKUIaHUE, TUCTIEPCUS U CTAaHAAPTHOE OTKIIOHEHUE
CITly4ailHOW BENMYMHBI, (DYHKIMS pacrpeneseHus M IIOTHOCTH PaBHOMEPHOTO,
[I0Ka3aTeIbHOr0 M HOPMAJIBHOTO paclpe/ieieHnii; yMEHHe NCII0Ib30BaTh CBOWCTBA
M3yUYCHHBIX PacIpeiesIeHUH JUTS peIIeHHS 3a/1a4; 3HAKOMCTBO C TIOHATHAMH: 3aKOH
OONBIINX YHCEN, METOABl BHIOOPOUYHBIX HCCIEAOBAHMIA;, yMEHHE NPUBOAUTH
IpUMEpPHI MPOSBIECHUS 3aKOHA OOJIBIINX YHCENl B MPUPOAHBIX M OOIIECTBEHHBIX
SIBIICHUSIX

TPy 14

YMenue cBOOOJHO ONEpPUPOBATH MOHITHSIMHM: TOYKA, MpsAMas, MJIOCKOCTb,
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Koanl
pe3yJbTaTOB

Iliianupyemble pe3yibTaThl OCBOCHUA Y4eOHOM TUCIHUILIMHBI BKJIYAIOT:

IIPOCTPAHCTBO, OTPE30K, JIyd, IJIOCKUU YroJ, ABYI'PAHHBIA YroJI, TPEXIPaHHBIA
yroy, T[epeceKaronirecsi, MapajjieibHble ¥ CKPElIUBAaIOIIUecs  MpsMBbIE,
NapajyIeIbHOCTh M MEPIEeHANKYISIPHOCTh MPSMBIX M IUIOCKOCTEH, Yol MeXmy
IPSIMBIMU, YTOJI MEKTY TIPSIMON U TNIOCKOCTBIO, YTOJI MEKY TIOCKOCTSIMH; YMEHHE
MCIIOJIb30BaTh NIPH PEIICHUU 3a7a4 U3y4YCHHbIE (PAKThl U TEOPEMbI TUIAHUMETPHH,
yMEHHE OIICHMBaTh pa3Mepbl OOBEKTOB B OKpPYXKAlOIIEM MHUpPE;, YMEHHE
OTIepUPOBATH TOHATUSMU: MHOTOTPAHHUK, CEYCHHE MHOTOTPAHHHKA, TTPABUIILHBINA
MHOTOTPaHHUK, MPU3Ma, MUpamMuaa, GUrypa u MoBEPXHOCTb BpallleHus, LIUIUHJP,
KOHYC, mmap, cdepa, pa3BepTKa MOBEPXHOCTH, CEUCHHS KOHyca M LWIMHIPA,
napajuleJIibHble OCH WJIM OCHOBAaHUIO, CEYEHME Ilapa, IJIOCKOCTb, Kacarolascs
cdepsl, TUIHHIPA, KOHYCA; YMEHHE CTPOUThH CEUEHUE MHOTOIpaHHHKA. U300pakaTh
MHOTOTPaHHUKH, QUTYpPbl U MOBEPXHOCTU BpAIlIEHUS, UX CEUYECHHUS, B TOM YHCIIE C
MIOMOIIBIO AJIEKTPOHHBIX CPEACTB; YMEHHE MPUMEHSATh CBOMCTBA T€OMETPUUYECKHIX
buryp, camMocToATeTbHO (OPMYIUPOBATh OMpPEACICHUsS H3ydaeMbIX (uryp,
BBIIBUTATh THIIOTE3Bl O CBOWCTBAX H TMPU3HAKAX T'EOMETPUYECKHX (uUryp,
000CHOBBIBATh WJIM OMPOBEPTaTh MX; YMEHHUE MPOBOAUTH KiacCHUpUKAIUIO Quryp
M0 pa3IUYHBIM TPHU3HAKAM, BBIMOJHITH HEOOXOIUMBIC JIOTOJHUTEIbHBIC
MOCTPOCHHUSI

MPy 15

YMmenue cBoOOHO OMEpUPOBATh MOHATUSAMU: IUIOLIAlb (QUTYpPBI, 00BEM (QUTYPHI,
BEJINYMHA YTJIa, PACCTOSHHUE OT TOYKH J0 TNIOCKOCTH, PACCTOSTHIE MEXTY ITPSIMBIMH,
paccTosiHUE MEXIY IUIOCKOCTSAMH, IUIOUIaab CQephl, IUIOMAAb MOBEPXHOCTU
NUpaMUZbl, TPU3MBL, KOHYyCa, IUIMHIpA, o00BeM Ky0a, MpPSIMOYTOJIbHOTO
napajjenenunena, MUPaMHUIbL, NPU3MBL, LWIMHIpPA, KOHYCa, IIapa; yMEHHUe
HaXOJIUTh OTHOIIICHHE 0OHEMOB MOIO0HBIX HUTYD

Tlpy 16

YMmenue cBOOOIHO ONEprUpoBaTh NOHATHAMM: JIBUKECHUE, TapaJlJIebHBINA EpEeHoc,
CUMMETPHS Ha MJIOCKOCTU U B MPOCTPAHCTBE, IOBOPOT, Mpeodpa3zoBaHue Moao0us,
noo0HbIe (DUTYpPBI; YMEHUE Paclo3HaBaTh paBHbIC U MOJ0OHBIE (PUTYpHI, B TOM
yuclie B IOPUpPOJE, MCKYCCTBE, AapXUTEKType; YMEHHE HCHOJIb30BaTh
reOMEeTPHUYECKUE OTHOIICHHUS, HAXOAUTh T€OMETPHUYECKIE BETMUUHBI (JUIMHA, YTOII,
JIomaas, o0beM) MPHU PEIICHUH 3a7a4 W3 JIPYTUX YUeOHBIX MPEAMETOB U U3
pEATbHOM )KU3HU

IIpy 17

YMeHnue cBoO0THO OTIepUPOBATh MOHATUSAMU: MPSIMOYTOJIbHAS CHCTEMa KOOPIHUHAT,
BEKTOp, KOOpAMHATBI TOYKH, KOOPJAWHATHI BEKTOpa, CyMMa BEKTOpPOB,
IIPOM3BE/IEHNE BEKTOpa Ha YHUCIIO, PA3JIOKEHHE BEKTOpa Mo 0asucy, CKalspHOE
MPOU3BEJICHNE, BEKTOPHOE IPOU3BEICHHUE, YIOJl MEXIYy BEKTOpaMHU; YMEHHE
HCIIOJIb30BaTh BEKTOPHBIN U KOOPAMHATHBIN METOA JIJIsl PEIICHUS] T€OMETPUUYECKUX
3ala4 U 3a7a4 APYrux y‘IeGHBIX npeaAMCTOB; ONICPUPOBATL MOHATUAMU: MATpULIA
2x2 u 3x3, onpeaeanuTesb MAaTPUILbl, TEOMETPUUECKUN CMBICI OPEAECTUTENS

IIpy 18

YMeHue MoAenupoBaTh peajibHble CUTyallMd Ha SI3bIKE MAaTEMAaTUKH; COCTaBIIATh
BBIPDAKEHHE, YPAaBHEHHE.HEPABEHCTBA M MX CHCTEMBI I10 YCIOBUIO 3aJa4yH,
UCCIIEIOBaTh TOCTPOCHHBIE MOJIENM C MCIIOJIB30BAaHHEM armapara aireopsl,
WHTEPIPETUPOBATh MOJYYECHHBINH pE3yJbTaT; CTPOUTh MAaT€MaTHUYECKHE MOJEIHU C
IOMOUIbI0 T'€OMETPUUYECKUX IOHATUN M BEJINYMH, PEIIaTh CBA3aHHBIE C HUM
MIPaKTUYECKHE 3a7a4M; COCTABIISATh BEPOATHOCTHYIO MOJENb U MHTEPIPETUPOBATH
IIOJIy4YE€HHBIM  pE3yJIbTarT; pemarbs NPUKIAJHBIE 33aJaud  CPEICTBAMU
MaTe€MaTU4eCcKOro AaHajiu3a, B TOM YHCIE COLMAIbHO-3KOHOMHYECKOTO H
($u3uUecKOro xapakrepa.

IIpy 19

YMeHne BBIOMpPATh TOAXOMSIIMA METOA IS PEIICHUs 3alayd; TOHMMaHHUE
3HAYMMOCTH MATEMAaTUKH B H3yUYE€HUU MPUPOIHBIX U OOIIECTBEHHBIX MIPOIECCOB U
SIBJICHHMI; YMEHUE Paclo3HABaTh MPOSBICHUE 3aKOHOM MaTEMaTHKH B MCKYCCTRBE,
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Koanl
pe3yJbTaTOB

Iliianupyemble pe3yibTaThl OCBOCHUA Y4eOHOM TUCIHUILIMHBI BKJIYAIOT:

yMEHUE IPUBOAUTH IIPUMEPBI MATEMAaTUYECKUX OTKPBITUN Poccuiickoil 1 MUPOBOI
MaTeMaTUYECKON HAyKH.

OcBoenne conepxkanust ydeOHoi nucuummuusl OV/[.11 Mamemamuka

obecreunBaer

JOCTIDKEHUE 00YYarOIIUMUCS OOIIUX M AUCIUIUIMHAPHBIX PE3yJIbTaTOB, KOTOPHIC B CBOIO OYepeb
GOpMUPYIOT SJEMEHTH OOIIMX KOMIIETEHIMH, M 3aKJIaJbIBACTCSl OCHOBa s (popMHpOBaHUS
npodeccuoranbHbIXx  KoMmrereHmuii DPIOC CIIO no cnemumansHocTH 08.02.08 MoHTax u
HKCIUTyaTalusi 000pyAOBaHHS U CHCTEM ra30CHA0KEHUS.

O01mue KOMIEeTEeHIINH

IInanupyemsie pe3yabTaTbl 00y4eHHA

Oo0mue

JAucuuniimHapHbie

OK 01 Bri6upats criocoOsr
perreHus 3a1a4y
npodeccCHoHATBHOM
NeATeIbHOCTH TPUMEHUTEIBHO
K pa3IMYHBIM KOHTEKCTaM

P23, JIP24, JIP 25, JIP 26,
VYT a.1, VYT 2.2, YVII] a3,
VVII a4, YVIIJa.5, VYIIIa.6
VVYII/16.1, YYII/16.2, YYIII6.6,
VYII 6.7, YVIII 6.9, YYIIJ
6.11, YYIIJ 6.12, VVYIIJI 6.13,
VYT 6.13, YVP/] a.5

[1Pb 1, ITPb 2, IIPB 3, IIPES,
[1PG6, IIPH14

[PV 1, IIPY 2, I[IPY 3, [IPY
5, IIPY 6, ITIPY 7, IIPVY 8,
[Py 9, IIPVY 10, ITPV 11,
[IPY 13, IIPY4, IIPV 14,
[PV 15, ITIPV 16, [IPY17,
[1PY 18, ITIPY19

OK 02 Hcnonbs3oBath
COBPEMECHHBIE CPE/ICTBA
MOVCKa, aHAJIM3a U
MHTEPIIpETany HH(OPMAIUH,
1 MH()OpMaIMOHHBIE
TEXHOJIOTUH JUIS BBITOTHEHUS
3agad npogeccuoHaIbHON

eI TEIIbHOCTH

TP 32, VVIIJ 8.1, VVIII B2,
VYT 8.3, VVIIJI 8.4, YVIII 8.5

[P 4, TIPB 6, [IPG 7, TP
14,
[PV 7, TIPY 16

OK 03 IInanupoBatsb u
[peaM30BbIBATH COOCTBEHHOE
npodeccCuoHaIBHOE U
ITMYHOCTHOE Pa3BUTHE,
NpeANPUHUMATEIBCKYIO
NeATEIbHOCTD B
npodeccnoHaabHOM chepe,
MICTIOJIF30BATH 3HAHUS 110
MpaBOBOW U (PMHAHCOBOI
TPaMOTHOCTH B Pa3JIMYHBIX
PKM3HEHHBIX CHTYaIHSIX

JTP 12, JIP 13. JIP 14, JIP 15
VYP[I a.1, VYP/ a.2, YYP]I a.3,
VYPJla.7. VYPJ6.3. YYPJI 6.4,
VYPJI8.3. YVP/I 8.4, VYP/ B.5

[1Pb 1, IIPG 4, IIPE 5, I1PE 6,
[1Pb 7, IIPb &, IIPb 14

OK 04 D¢ dexTuBHO
B3aMO/ICHCTBOBATH M pPabOTaTh
B KOJUIGKTHBE U KOMaH/Ie

TP 33, VVKJI 6.1, YVKJI 6.3,
VYKL 6.6, YYK]I 6.7
VYPJr.2, YYPJIr.3, VVP/Ir.4

PG 1, TIPB 7, [IPG 8, IIPB
14, TIPY 6, TIPY 8

OK 05 Ocy1iecTBiasiTh YCTHYIO
1 MMCbMCHHYTIO
KOMMYHHKAIUIO Ha
FOCYJJapCTBEHHOM SI3bIKE
Poccuiickoit denepanyu ¢
y4eTOM 0COOEHHOCTEH
COLIMATILHOTO U KYJIBTYPHOT'O
KOHTEKCTa

JTP 16, JIP 17, JIP 18,
VYK a.l, YYKa.2, VYK a.5

[1PG 1, IIPb 6, I1PE &, IIPb 14
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OK 06 ITposBisTs
pa)X1aHCKO-NaTPUOTHUECKYIO
MO3ULINIO, IEMOHCTPUPOBATH
OCO3HAHHOE MOBEJICHUE Ha
OCHOBE TPaIULIMOHHBIX
[POCCUHCKHUX JyXOBHO-
HPaBCTBEHHBIX [IEHHOCTEM, B
TOM YHUCIIE C YYETOM
rapMOHHM3ALUU
MEKHAIIMOHAIBHBIX U
MEXPEJIUTUO3HBIX OTHOIICHUH,
[PUMEHSITh CTaHAApPThI
QHTUKOPPYMIIMOHHOTO
MoBe/IeHUs

TP 3, JIP 9
VYPJ 5.1, YYP/I 5.2, VVP/ B.3,
VYP][ 8.4, VYP]I B.5

[PB 1, TIPEG 6, ITPB 7, [IPH
8, [IPB14, TPV 8

OK 07 CogeiicTBOBaThH
COXPAHEHUIO OKPY>KaroIen
CpeIbl, pecypcocOepekeHHIO,
MPUMEHATH 3HAHUS 00
M3MECHECHUHU KIIMMaTa,
[IPUHLIUIIBI OEPEKITUBOTO
MIPOM3BOJICTBA, 3P (HEKTUBHO
IEiCTBOBATh B UYPE3BbIUANHBIX
CUTYalUsIX

JTP 29, JIP 30, JIP 31
VVYTIZI 6.9, YYIII 6.10, YVIIJT
6.11,

VYKJI6.5, VYPJ 6.1

[1Pb 1, IIPG 4, IIPE 5, I1PE 6,
[1Pb 14

[1K 1.1 Pa3pabarsiBath
pabouyro TOKYMEHTALUIO
DIIEMEHTOB U Y3JI0B CUCTEM
ra3ocHaOxeHus (ceTeit
ra3opacrpeesieHus 1
ra3onorpedaeHus)

JIP 16, JIP 18, JIP 23, JIP 34
VYVIIJ a.1, YVII[ a.5, YVII]] 6.4,
VVIIO 6.10, YVIIOB.11, YYP]I
B.3

[1PB2, TIPB5, I1PG 6 TIPB 10,
MPB12, TIPY 10, TIPY 14,
[PV 15, IPY 16, TIPY 18,
[PV 19
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2. CTPYKTYPA U COAEP KAHUME YYEBHOU JUCIUIIJINHBI
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2.2. TemaTH4ecKHil IJIAH U COAEPKAHME Y4eOHOM TN CHUILTUHBI

OV /.11 MaremaTnka

Apudmerndeckas ¥ TeoOMeTprIecKas Mporpeccui. beckoHeuHo yObIBaroIas reoMeTpHUIeCcKast

e Obmbe Koast
y M 00pa3oBaTeIbHBIX
HaumeHoBaHue pa3aenoB U TeM Copep:xxanue y4eO0HOro MaTepraJia u (OPpMbI OPraHU3ALNH eI TeJIbHOCTH 00y4aI0IHXCS ypo
«a | aco pe3yJIbTaTOB
B
1 2 3 4 5
1 kype 1 cemectp 2026-2027y4. 1. (92 1) 92
Pazgen 1. Iloemopenue Kypca manemanuKku 0CHOBHOUL WIKOJIbL 20
Tema 1.1. Llens u 3agaua MaTeMaTUKU ConepkaHue yueOHOro Marepuasa OK-01: ITPB 3,
IIPY OCBOCHMHU CIIELUAIBHOCTH. enb u 3anaun MmaTeMaTuky npu ocBoeHnu crenransHoctu 07.02.01 Apxurtektypa. bazoBsle 3HaHUSA U I1PB6, IIPB12, TIPY
MHoskecTBa U JIOTHKA YMCHUS 10 MATEMATHKE B IPO(PECCUOHANBHOW ¥ C IOBCEAHECBHOM ACATEIBHOCTH. MHOXKECTBO, 1 2 2, IIPY 5, I1PVY17,
olepaluy HaJl MHOKECTBAMU, JuarpaMMel Oinepa-Benna. cnonabs3oBaHue T€OPETHKO- JIP 23, JIP 24,
MHO>KECTBEHHOTO arapara Jyisi OUCAHWsI PEATbHBIX MPOIIECCOB U SABJICHUH B POGECCHOHATHHON YVIIJ a2, VYIIO
JIeATEJIbHOCTH, IPY PELISHUH 3a/1a4 U3 IPYTUX AUCIUIUIMH. a.3, YVIIJ a.5,
Tema 1.2 Uncna v BEIYHCIIEHHS CojiepkaHue y4e0HOro Marepuaia YVIIL 6.11, YVYIII
Harypansnble u nensle uncina. IIpu3sHakn 1eIUMOCTH HENbIX Yrcell. ParpioHaabpHble YucTa. 6.13
OGBLIKHOBEHHBIE M JIECATHYHBIE APOOH, POLEHTHI, OECKOHEYHBIE TIEPUOTMIECKHE IPOOH. OK-02: ITPY 7,
ApudMeTHIecKHe OTIEPAINHN C PAIMOHATHHBIMY YHCIAMH, IPEOOPA30BAHIS THCIOBBIX BRIPAKEHHIL. 2 2 [IPY16, JIP 32,
JleficTBuTenbHBIC YnCa. ParnoHansHbIe U MppallioHaIbHBIC YHCa. ApUpMETHIECKHE OTIEPAIUN C YYIIA .1, YVIIJ
JEeUCTBUTENBHBIMU YucIaMu. [IpnbOiarKeHHbIe BEIYUCICHUS, IPAaBHUiIa OKPYTIICHUS, IPUKUIKA U OL[CHKA B.4
PpE3YJIbTaTa BRIUMCIIEHUH. OK-03: IIPb 3, JIP
Tema 1.3 ToxxnectBa u ToxaectBennsle | CopepxaHue yueOHOro MaTepuana 12, JIP 14, YYP]I
npeoOpa3oBaHusl. Y paBHEHUS, ToxknecTBo U TOXKIECTBEHHBIE TpeoOpazoBaHus. Y paBHEHHE, KOpEHb ypaBHeHMs. HepaBeHCTBO, a.7, VYP]1 6.3,
HEpaBEHCTBA M UX CHCTEMBI peleHne HepaBeHCTBA. MeTo1 MHTepBaioB. Penienue nenbsix 1 JpoOHO-palioHaIbHBIX yPaBHEHUH 1 3 2 YYPJ1 6.4
HEpPaBEeHCTB. OK-04: ITPV 6,
[IpumMeHeHHe ypaBHEHHUI 1 HEPABEHCTB K PELICHUIO MATEMaTHYECKUX 3a/1a4d ¥ 33124 U3 Pa3InYHbIX YVKI 6.1, VYK 6.
obJiacTeil HAyKU M peasibHOM KHU3HU. 7, YYPIIr.2
CucteMbl ¥ COBOKYITHOCTb PallMOHAJIBHBIX YPaBHEHHI 1 HepaBeHCTB. CHCTEMbI JIMHEHHBIX ypaBHEHHH. OK-05: IIPB 9, JIP
Pewrenue npukiaHpIX 3a1a4 C IOMOIIBIO CHCTEMBI JIMHEHHBIX ypaBHEHUH 4 2 16, VYK a. 1,
I13 Ne 1. Pemrenne MateMaTHYeCKUX 3a1a4 U 3a]a4 U3 Pa3IMYHbIX 001acTel HAYKH U PEabHOMN JKU3HH. 5 2 g?(,%g?[f)]s 14 TP
Pemienne npukia HbpIX 33124 C IOMOIIBIO CHCTEMBI JIMHEWHBIX YPaBHEHHH. 3 1P 9 VYP JI’B 3
Tema 1.4 TIpouieHTHBIE BBIYUCICHUS B IIpodeccnoHanbHO OPHEHTHPOBAHHOE COfiepikaHue (coaepKaHue NPUKJIATHOT0 MOAY.IS) O’K-O7:)HPE 12, ﬁp
NpO(eccHOHANBHBIX 3a/a1ax Tpimenenne ApoGeii 1 MPOLEHTOB JUI PEUISHHs NPHKIIAHBIX 3314 H3 PASTMUHBIX OTpacIIeli 3HaHuI 1 30, VVIIJL 6.9,
peanbHOH Ku3HU. [IprOIKeHHBIC BBIYNCICHNS, IPAaBUIIa OKPYTIICHNS, IPUKKUIKA U OIICHKA pe3yibTaTa VVYIIL6.10, VYK
BBIYHCIIEHNH. Pa3Hble cr1OCOOBI BEIYUCICHUS MTPONIEHTOB. [IpOneHTHBIE BEIYUCICHUS B 6 2 6.5
npodeccnoHaNBHBIX 3aJadax. HpHMQfICHHC ypaBHEHUH 1 HEPABEHCTB K PEIICHUIO MATEMaTHIECKIX IIK 1.1: JIP 16, JIP
3aJa4 M 3a/1a4 U3 pa3IMuHbIX 00JIacTeil HAYKHU U peajlbHOM KU3HHU. 18, JIP 23, JIP 34,
I13 Ne 2. TIpoueHTHbIe BhIuHcIeHU. [IpaBUIIO 30J0TOr0 CEUEHHS B apXUTEKTYpe. YVIIA a.l, VVIIA
Tema 1.5 TlocnenoBaTenbHOCTH U ConepkaHue yueOHOro Marepuasa a.5, YVIIJI 6.4,
MPOTpeccuu [ocnenoBarenbHOCTH, CIOCOOBI 3aJaHUS MTOCIEA0BaTENbHOCTEH. MOHOTOHHBIE TOCIIEI0BATEILHOCTH. 7 2 YYII 6.10,

VVYIIJI6.11, YYP/I
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nporpeccus. Cymma 6eCKOHEUHO YOBIBAIOIIEH TeoMeTpHIECKOH porpeccuu. @opMyiia CII0KHBIX
npoiieHToB. Mcrnonp30BaHie MPOrpecCcru JUIsl PelIcHHs PeaibHbIX 3aa4 MPUKIATHOTO XapaKTepa

8.3, IIP6 2,TTP6 3,
TIP6 6, TIPG 12, TTPy

Tema 1.6 dynkiuu u rpadpukn ConepkaHue yueOHOro Marepuasa 14, TPy 18
®ynkuus, crnocoos! 3ananus Gynkuuit, 'paduk Gynkunu. Bzaumuo ooparasie pynkumu. O61acTh
OIpeZieIeHsl U MHOXECTBO 3HaueHui ¢pynkuuid. Hymu ¢pynkuun. [IpoMeskyTKH 3HaKOTIOCTOSHCTBA. 8 2
YeTHble 1 HEUETHBIE (PYyHKINH.
IIpodeccnoHaILHO OPHEHTHPOBAHHOE cO/lepKaHue (CoAepKaHNe MPUKJIATHOTO MO/TYJIsI)
I13 Ne 3. Bupp! u cBoiicTBa (h)yHKIIUH, OTIMCHIBAIOIIUX (HOPMBI M 00BEMBI 000PYAOBAaHHS B apXUTEKTYPE 9 2
Tema 1.7 BxonHO# KOHTPONIB ConepkaHue yueOHOro Marepuasa
Brruncnenue u npeoOpazosanus. YpaBHeHHs M HepaBeHCTBa. [Iporpeccun. @yHKIMK U rpadUKy. 10 2
Konrposbnast padora Ne 1 «BXoHOM KOHTPOIIBY.
Pasnen 2. Cmenenu u koprnu. Cmenennas, noKazameabHan u j102apuhmuieckan QynKyus 44
Tema 2.1 Apudmernueckuii kopens N-oi | Coxepxanue yueOHOro MaTepuana OK-01: TIPB2,
CTETIEHU Apudmernueckuil KOpeHb HaTypalbHOM cTeneHu. JleicTBrs ¢ apudMeTHIeCKUMU KOPHAMH N-0i 11 2 ITPB3, T1PB4, ITPBS,
CTENEHN [1PVe, ITIPVY7,
Tema 2.2 Crenenn. CrangaptHas popma | ConepikaHue yueOHOro MaTepuana IPVS8, JIP23, YYIIA
3aIACH JEHCTBUTENBHOTO YUCIA Crenenb ¢ mensv nokasateneM. CTannapTHas popMa 3alKCH IEHCTBATENIBHOTO YHCa. Mcrons30Banme a.l, VVIae.11,
noaxoasmei (opMbl 3aMHCH AEHCTBUTENBHBIX YHCET Ul PELICHHs MPAKTUYECKHX 33134 1 12 2 OK-2: I1Pb4,
IpecTaBIeHNs JaHHBIX. CTEMeHb ¢ pallHOHANBHEIM TToKasaTeneM. CBoiicTBa creneHn. IIpeobpazoBanue I1Pb14, JIP32,
BbIPaXKEHUH, COAEPKAIIMX CTENEHH C PALMOHAILHBIM OKA3aTENEM. YYIIA .1,
Tema 2.3 CrenenHast GyHKIUS CojieprkaHHe yueOHOr0 MaTepHasa OK-3: [1Pb1,
CrernenHas GyHKIIUH ¢ HATYpaJIbHBIM | IIEIBIM MoKa3aTeneM. Ee cBoiicTBa u rpaduk. CBOHCTBA U 13 2 11Pb14, JIP13,
rpauK KOpHs N-0ii CTENeHN YYPJ a.l
Tema 2.4 UppanuoHanbHble YpaBHEHUS ConepkaHue yueOHOro Marepuasa 14 2 gllf;é 11__15; E] 184,
1 HEPaBEHCTBA Pewienne uppannoHabHBIX YPaBHEHUH U HEPABEHCTB ’ ’
HppanuoHaibHble YpaBHEHUS 15 2 VYKI_[ 6.6
I13 Ne 4. UppanmoHansHble HEpaBEeHCTBA 16 2 OK_S: JP17
Tema 2.5 [Toka3zarensHas GyHKIMS, €€ ConepkaHue yueOHOro Marepuasa OK_G: YYPIs.3
CBOMCTBA [TokazarenbHast pyHKIMS, €€ CBOMCTBA U rpaduK 17 2 OK-7: [IPb4, TIPS
’ MK 1.1: JIP23,
Tema 2.6 IToka3zarelbHble YPaBHEHUS U CojiepkaHue y4e0HOro Marepuaia 18 5 ITPBS, ITPY 10,
HepaBeHCTBa TMoka3aTenbHbIE YPABHEHHS U HEPABEHCTBA [IPVY15, IIPY18
113 Ne 5. TToka3aTeabHbIC YPABHCHHS 19 2
I13 Ne 6. TToka3aTeabHbIC HEPABEHCTBA 20 2
Tewma 2.7 Jlorapudm gucna. Conepxanue yaeOHOT0O MaTepraia
JlecsaTHUHBIN U HATYpaJTbHBIN Jlorapudm uucia 21 2
S JIeCATHYHBINA W HATYPaJIbHBIN JIOTapH(MBI 22 2
Tema 2.8 CroiicTBa jgorapuMoB Conepxanue yaeOHOro MaTepuaia 23 2
ITpeoOpa3oBaHvie BRIpAKEHUH, copepKamux Jorapudmol
dopmyira nepexoaa K HOBOMY OCHOBAHHIO 24 2
Tema 2.9 Jlorapudmuaeckas GyHKIHA, Conepxanue yaeOHOro MaTepuaia o5 5

€c CBOMCTBA

Jlorapudmuueckas GyHKINA, €€ CBOWCTBA U TpaduK
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Tema 2.10 Jlorapupmudeckue

Conepxanue yaeOHOro MaTepuaia

ypaBHEHHS 1 HEPaBEHCTBA Jlorapudmuyeckue ypaBHCHHS 26 2
JlorapuMuUIECKHEe HEPABECHCTBA 27 2
113 Ne 7. JlorapudmMudecKie ypaBHCHHS 1 HEPABCHCTBA 28 2
Tema 2.11 Jlorapuh™mel B mpupoze u IIpodeccuoHaIbLHO OPHEHTHPOBAHHOE coJlep:KaHue (CoAepKaHNe MPUKJIATHOTO MOYJIs1)
TEXHHUKE ITpumenenue norapudma. Mctopus pazsutus mareMatuku. Jlorapudmudeckas cupains B pupoje. Ee
MaTeMaTHYeCKue cBoiicTBa. Mcrmonp3oBanne rpaguKoB (GYyHKIHH AJIS HCCIIEOBAHUS TIPOIIECCOB 1 29 2
3aBHCHMOCTEH, KOTOpbIE BO3HUKAIOT MPH PEIICHUN 3a/1a4 U3 Pa3JIMYHBIX 00JacTelt HAyKH U peaabHO
JKU3HH
13 Ne8. Jlorapudmuueckas cnupaib B He)TSHOW IPOMBIIIICHHOCTH
Tema 2.12 [IpumeHeHue cBONCTB ConepkaHue yueOHOro Marepuasa 30 2
CTerieHed, KOpHeH U JorapumMoB K Pemienne creneHHbIX, M0KAa3aTeNbHBIX 1 JIOTapU(PMUUECKIX YPaBHEHUI U HEPABECHCTB
PELIEHHUIO 33124 Koncynbranus 31 2
KonrposbHast padora Ne 2. «KopHu, creneny, jorapumai» 32 2
Pasnen 3. IIpamvle u nnockocmu ¢ npocmpancmaee 24
Tema 3.1 TToBTOpEeHUE ITAHUMETPUH. ConepkaHue yueOHOro Marepuasa OK-01: IIPB1,
OcHoBHBIE QUTYDBL, (GaKThl ¥ TEOPEMBI ITTAHUMETPUH 33 2 I1PV14, IIPV 18,
Tema 3.2 OCHOBHBIE OHATUS CogneprxaHne y4eOHOro Marepuana YVIIAa.3, VVIII
CTepeoMeTpUn OcHoBHBbIE NIOHATHS cTepeomeTpur. Touka, npsiMasi, INOCKOCTh, IpocTpaHcTBo. [ToHsaTHE 00 34 2 6.1, JIP25
AKCUOMATHUYECKOM NOCTPOSHUU CTEPEOMETPHUH: aKCHOMBI CTEPEOMETPUH U CIIEACTBUS U3 HUX OK-02: I1PB7,
Tema 3.3 TIpsiMble U MIOCKOCTH B Cozepkanue yueOHOro MaTepuaia IIPY16
IIPOCTPAHCTBE B3auMHoe pacnosioxkeHue IpsMBIX B IPOCTPAHCTBE: IEpECceKaroluecs, HapauselbHble 1 35 2 OK-03: VYPJ 6.3,
CKpPEIHBAIOIIUECS MPSIMBIE YYP]l 54
Tema 3.4 TTapamnenbHOCTh NPSAMBIX, Coziepkanue yueOHOro MaTepuaia OK-04: VYK 6.1,
NPSIMOM M TIOCKOCTH [MapaynenbHOCTh NPSMBIX U IUIOCKOCTEH B IPOCTPAHCTBE: NapaulesIbHBIE PSMbIE B IPOCTPAHCTBE, 36 2 g}?_)é] ?I%Bl TIP18
HapauleJIbHOCTb TPEX MPSIMBIX, NapauleIbHOCTh MPSIMOM U INIOCKOCTH. YTJIbI C COHAIIPABICHHBIMU VYK I[ al ’ ’
_ CTOPOHAMH, YT0Jl MKy NPSIMBIMH B TPOCTPAHCTBE OK-6: TIPB14, JIP3,
Tema 3.5 ITapamiensHOCTb TIOCKOCTEH ConepkaHue yueOHOro Marepuasa 37 2 VYPJI p.4
[TapannenbHOCTh MIIOCKOCTEN: NapaielbHble MIOCKOCTH, CBOMCTBA MapallieabHbIX INIOCKOCTEH OK-07: JIP31
13 Ne 9 IIpocTeiimue npocTpaHCTBEHHBIE (PUI'YPBI Ha IUIOCKOCTHU: TETPadp, KyO, napaieenuIie], VYV 6.11 ’
IMOCTPOCHHUE CCUCHHIMA 38 2 K 1.1: IPY 14,
JIP34
Tema 3.6 IlepnennukynspaocTh pssMbIx | Coxepikanue yaeOHOro MaTepualia
1 TUIOCKOCTEH [leprieHANKYIAPHOCTh TPSAMON U IIOCKOCTH: IEPIICHIUKYIISPHBIC IPSIMBIE B IPOCTPAHCTBE, MPSIMBIC 39 2
napajuieNbHbIE B MEPIICHANKYISIPHBIC INIOCKOCTH, MPU3HAK MEPICHANKYISIPHOCTH IPSAMON M MIIOCKOCTH
Tema 3.7 YruIbl MeXIy TIPSIMBIMA U Conepxanue yaeOHOro Marepuaia
IIJIOCKOCTSIMU VYrib1 B IPOCTPAHCTBE: YO MEXAY MPSMOH U TUIOCKOCTBIO, ABYTPAHHBIN YToJI, TUHEHHBIN yroi 40 2
JIBYTPaHHOTO yTiia
Tema 3.8 Ilepnennukymsap u HakiaoHHbIe | ComepikaHue ydeOHOTO MaTepHasa
[leprieHANKYIAp U HAKIOHHBIE: PACCTOSIHHE OT TOYKH J0 INIOCKOCTH, IPOSKINS (GUTYpHI Ha TIOCKOCTh 41 2
Pewienue 3a1a4y Ha BBIYUCIEHUE PACCTOSIHUM OT TOUKH JI0 INIOCKOCTHU. PelieHne npakTuko- 42 2

OpPHEHTHPOBAHHBIX 33134
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Tewma 3.9 IlepneHANKYISIPHOCTH

Conepxanue yaeOHOro Marepuaia

IUIOCKOCTEH [lepneHANKYIIPHOCTD TUIOCKOCTEH: MPU3HAK NEPIEHANKYIIIPHOCTH ABYX IIOCKOCTEH. Teopema o Tpex 43 2
HEepIEHINKYJIsIpax.
IIpodeccnoHaILHO OPHEHTHPOBAHHOE CO/lepKaHUe (CoAepKaHNe MPUKJIATHOTO MO/TYJIsI) m 5
I13 Ne 10 IIpocTpancTBeHHBIE GOPMBI B APXUTEKTYPE
Koncynprarms 45 2
JuddepeHnpoBaHHbIN 3a4eT 46 2
HUTOTO 3A | CEMECTP 92
1 kypc 2 cemectp 2026-27 yu. 'og (1224)
Pasnen 4. KoopauHaThl M BEeKTOpPbI B MIPOCTPAHCTBE 14
Tema 4.1 BexTopsl B MpOCTpaHCTBE. Conepxanue yaeOHOro Marepuaia OK -01: ITPE 13,
BexTop Ha mmockocTH U B ipocTpaHcTBe. ClIoKeHNe U BEIUUTaHHE BEKTOPOB. Y MHOXKEHHE BEKTOpa Ha 47 2 I[PV 17, YVYIIJ a.6,
yucyo. Pa3noxeHne BeKTopa o TpeM HEKOMILIaHApHBIM BekTopaM. [IpaBuiio napanienenunesa. YVIIJ 6.7
Tema 4.2 [leiicTBus C BEKTOpaMu Conepxkanue yueOHOro Marepuana 48 2 OK-02: JIP 32,
Pemienue 3a/1a4, CBA3aHHBIX ¢ IPUMEHEHUEM NPaBHJI JEHCTBUI C BEKTOPaAMHU YV 8.5
Tema 4.3 Koopnunats! B npoctpancte. | ComepxkaHue yueOHOro MaTepuana: OK-03: TIPb 14, JIP
[IpsamoyromnbHas cuctemMa KOOpAMHAT B MPOCTpaHCcTBe. KoopuHATHI BEKTOpa 49 2 13, VYP/la.2
[Ipocreiimue 3a1aun B KOOpAMHATAX. YOI MeKAy BekTopaMu. CKasipHOE IPOU3BEICHHE BEKTOPOB. OK 6: F[P b1
Tema 4.4 IIpocreiimme 3a1a4n B ConepkaHue yueOHOro Marepuaa: 50 ) 3;7(1-'?)_'7[ .631131’11)1 6.10,
KOOpJMHATAX Bprlunicienue yriioB Mexay NpsSIMbIMH U INIOCKOCTSIMH. e
KooparHaTHO-BEKTOPHBINH METO IPH PELICHUH T€OMETPUUYECKHX 3a]1a4 51 2 MK 1.1 TIPY19
Tema 4.5 Onpenenenue IIpodeccHoHATbHO-OPHMEHTHPOBAHHOE CO/IepPkaHNe (coaepKaHNe NPUKIATHOT0 MOIYJIA)
MECTOIIOI0XKEHHS TOYEK CTPOCHHUS I13 Ne 11 KoopauHaTHas MI0CKOCTh. BeIuncieHre pacCcTOAHUM U IUIOMaAel Ha KOOPAUHATHOU 52 2
miockoctu. KosimuecTBeHHBIE pacyeThl
Tema 4.6 Pemenue 3anau Ha ConepkaHue yueOHOro Marepuaa:
KOODJIMHATBl ¥ BEKTOPBI I13 Ne 12 KoopanHaTHO-BEKTOPHBIN METOJ IPU PEIIEHUH FeOMETpUIECKUX 3afad. Penienue 3amad,
CBSI3aHHBIX C IPUMEHEHUEM MTPABHII U AEHCTBHUH C BEKTOPAMH. 3a1a4H IUIAHUMETPHH U CTEPEOMETPHH, 53 2
METOJIbI X PEIICHHSI.
Pasnen 5. OcHoBbI TpUroHomerpun. TpuroHomerpuueckue GyHKIuu 44 OK-01:.ITPE 3, TIPB
Tema 5.1 OCHOBBI TPUTOHOMETPHH Conepxanue yaeOHOro MaTepuaia 5, TIPY 6, ITPY 8,
Panuannas mepa yriaa. TpUroHOMETpHYECKas OKPYKHOCTb, ONPEEIeHHE TPMITOHOMETPHYECKUX 54 2 ITPY 18, IIPV 19,
(yHKUUMi YHCIOBOro aprymMenta. I1oBOpPOT TOUKM BOKpYT Hadana koopauHat. CHHYC, KOCUHYC U JIP 25, YVIIT a.1,
TAHTEHC YUCIOBOTO apTyMEHTA. 3HAKM CHMHYC4, KOCHHYCa, TAHT€HCA W KOTAHTEHCA 110 YETBEPTSIM. VYVII[]a.3
3aBUCUMOCTD MEX/Ly CHHYCOM, KOCMHYCOM, TAHT€HCOM M KOTAHTE€HCOM OJIHOTO U TOTO e yIJia 55 2 OK-02: I1Pb 14,
I13 Ne 13. Tpuronomerpuueckas OKpykKHOCTb. OnpeneeHne TPUrOHOMETPHICCKIX (DYHKIIHI 56 2 55,51; ZI’ lf ;) 32,
YHCIIOBOTO apTyMEHTa OK-03: TIPG 5, JIP
Tema 5.2 OcHOBHBIE Conepxanue yaeOHOTO MaTepuaia; 13, JIP 14, YYP][ 2.3
TPUTOHOMETPHUUECKHE TOXKIECTBA I13 Ne 14 OcHoBHBIE TPUrOHOMETpHUYECKHE (hopMyJisl. [IpeoOpa3oBaHre TPHUTOHOMETPHUCCKUX 57 2 OK-04: TIPV 8,
BbhIpaKeHUN. TPUrOHOMETPUYECKHE TOXKIECTBA. YYKJI 6.6, VYP]I
Tema 5.3 ®opMyIibl IpUBEICHUS Conepxanue yaeOHOro Marepuaia 58 2 r3
CuHyc, KOCHHYC, TAHT€HC M KOTAHT€HC YTJIOB 0 | - o.. DopMyJIIsl IpuBeIeHUS
Tema 5.4 DOpMYyIIBI CIIOKEHHUS Coneprkanue yueOHOro MaTepuaa 59 2
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Tpuronomerpudeckre GyHKIIUN CyMMBI X Pa3HOCTH ABYX yritoB. CymMma u pa3HOCTh CHHYycOB. CymMMa n
Pa3HOCTh KOCUHYCOB

Tema 5.5 ®opmyibl ABOMTHOTO U
MTOJIOBUHHOTO apryMEeHTa

Conepxanue yaeOHOro MaTepuaia

CuHyc ¥ KOCHHYC IBOMHOTO yria. @opMyIIbl TOJOBHHHOTO yriia. [IpeoOpa3oBaHns CyMMBI

OK-05: JIP 17, JIP
18, VYK a.5
OK-06: TIPB 14, JIP
3,JIP9, VVP/I B.2,

TPUTOHOMETPUIECKHUX (PYHKITHI B IPOM3BEACHUE U IPOU3BEACHUS B CyMMy. Bripaxenue 60 2 OK-07: T1PB 4,
TPUTOHOMETPHYECKHUX (QYHKITMI Yepe3 TAHTE€HC TIOJOBHHHOTO apryMEHTa. YVIIJ 6.9, VYIII 6.
I13 Ne 15. TIpeoOpa3oBaHust MPOCTEHIIMX TPUTOHOMETPHUYCCKUX BBIPAIKCHHIMA 61 2 11
Tema 5.6 ITepuomuieckue GpyHKIHH. Conepxanue yaeOHOT0 MaTepuaia; HK 1.1: YYIIL6.10
Tpuronomerpudeckrue GyHKITUH Oynxmun. [Mepuognaeckue Gpynknun. TpuroHomeTpudeckue QyHKIIMHA, UX CBOHCTBA U IPpaQuKH 62 2
Oyukuuu Y=sinx, y=cosx. Cpoiictsa. I'paduk. IIpeobpazoBanue rpaduka GyHKIHH
Oyukims Y=tgX, y=ctgx. CpoiictBa. I'paduk. IIpeobpazoBanue rpadura GyHKIHH 63 2
Tema 5.7 TIpeobGpa3oBanue rpaduxon Conepxanue yaeOHOro Marepuaia
TPUTOHOMETPUIECKHUX (QYHKITUI II3Ne 16. Cxxatne u pacTskeHne rpadiKOB TPUrOHOMETpHYECKUX (GyHKIui. [IpeodpaszoBanne 64 2
rpaMKOB TPUTOHOMETPUYECKUX (PYHKIUI
Tema 5.8 Onucanue npousBoacTBeHHbIX | IIpodeccnoHATbHO-OPHEHTHPOBAHHOE COAePKAHUE (COlepKaHNe IPHUKJIAJTHOIO0 MOAYJISA)
MIPOLIECCOB C TIOMOILBIO rPaKOB 13 Nel7. Vicionib30BaHKE CBOMCTB TPUTOHOMETPUYECKHUX (DYHKIHMI B IpO(eCCHOHAIBHBIX 3a/1a4aX. 65 2
GyHKIMN Hcnonp3oBanue rpadukoB GYHKIUN 171 UCCIEIOBaHMS IPOLIECCOB M 3aBUCUMOCTEH, KOTOPBIE
BO3HMKAIOT IIPU PEIICHNH 3a]1a4 U3 JPYTHX YUCOHBIX AUCIMIUIMH U PeabHON )KU3HU
Tema 5.9 O6parHble ConepkaHue yueOHOro Marepuasa
TPUTOHOMETPUYECKHE (QYHKIMN O6parnbie GyHKIMH. APKCHHYC, apKKOCHHYC, apKTaHI€HC YUCIOBOro apryMmenra. O0parHble 66 2
TpuroHoMmerpuueckue QyHkimu. Mix cBoiictBa u rpaduku.
Tema 5.10 Tpuronomerpuueckue ConepkaHue yueOHOro Marepuasa
ypaBHEHUS YpaBHeHHUe cos X = a. YpaBHEeHHe sin X = a. YpaBHEHHeE tg X = a, ctg X = a. 67 2
Pewienne TpUroHOMETPUYECKUX YPABHEHUI OCHOBHBIX THIIOB: IPOCTEHIIIME TPUTOHOMETPHYECKHUE
ypaBHEHHS
Pemienne TpUroHOMETPUYECKUX YPABHEHUI OCHOBHBIX THITOB: CBOJSIIMECS K KBaJPaTHBIM, peliaeMble 68 2
pa3nokeHHeM Ha MHOKHTEITH
PenieHne TPUrOHOMETPHUYCCKUX YPABHEHUI OCHOBHBIX THIIOB: OJHOPOIHBIC. 69 2
CHCcTeMBbl TPUTOHOMETPHIECKIX ypaBHEHUH. OTOOp KOpHEH TPUTOHOMETPHUIECKUX YPAaBHEHHH C 70 2
MTOMOIIIBI0 TPUTOHOMETPHYECKON OKPYKHOCTH.
I13Ne 18. Penienne TPUrOHOMETPHIECKHUX YPABHEHHH 71 2
Tema 5.11 TpuronomeTprudeckue Conepxanue yaeOHOro Marepuaia
HEpPaBEHCTBA IIpocreiimue TpuroHOMeTpUUECKUE HEPABEHCTBRA. PellieHne npocTeHmX TPUroHOMETPUIECKUX 72 2
HEpaBEHCTB, B TOM YHCIIE C HCIIOIb30BaHHEM CBOMCTB (DYHKIHH.
I13Ne 19. Pemienne TpUroHOMETPHIECKIX HEPABEHCTB 73 2
Tema 5.12 Pemenne 3amaq Koncynpranuu 74 2
TPUTOHOMETPHH KontponbHas pabora Ne 3. «OCHOBBI TPUTOHOMETPUI 75 2
Pasnea 6. IIpousBoaHas GpyHKIUM, €€ IPUMEHEeHHE 34 OK-01: IIPh 1, I1Pb
Tema 6.1 MOHOTOHHOCTB (DYHKIIHMH. ConepkaHue yueOHOro Marepuasa 6, ITPb 14, I1PV 1,
OkcrpemyMmsl pyHknuu. Toukn [TpomexyTkn MOHOTOHHOCTH (PyHKIMH. MakCUMyMbl 1 MUHUMYMBI (yHKIuK. Hanbospmiee u 76 2 [Py 9, IIPY 10,
9KCTpEMyMa. HavMeHbIIIee 3HaYeHHe (DYHKIMN Ha IIPOMEXKYTKE. [PV 18, IIPY 19
ConepkaHue yueOHOro Marepuasa 77 2
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ITonstue HenpepbiBHOW QyHKIMHA. CBOKCTBA HEMPEPHIBHON QYHKIHH. CBsI3b MEXKITy HETIPEPHIBHOCTHIO
U nuddepeHIpyeMOCThi0 (YHKIMU B TOUKE. TOYKH pa3pbiBa. ACHMIITOTHI TPAPUKOB (yHKIIHA.

OK-02: JIP 32,
Yy .1, YYIII

Tema 6.2 TlonsiTue 0 HENIPEPHIBHOCTU CaoiicTBa (yHKIMI HENPEPHIBHBIX Ha OTpe3Ke. MeTo MHTEPBAJIOB ISl PELLICHUS] HEPABEHCTB. B.3, VVIII B.4
GbyHKIHUU [IpuMeHeHHne CBOMCTB HENMPEPHIBHBIX (DYHKIMIA IS pEeLIeHHs 3a1a4. OK-03: JIP 13, JIP
ANropuT™M pelleHus HEpaBeHCTB METOI0M HHTEPBAJIOB 14, YYPI a.l,
II13Ne 20. MeTo1 MIHTEPBAJIOB 78 2 VVP/ a2, YYPI
Tema 6.3 IIpousBoaHas GyHKIUH Conepkanue yueOHOro Marepuasa 79 5 a.3, YYP 6.3,
Tpoussosnas pyHkuuu. [[pOU3BO/IHBIE DIEMEHTAPHBIX (DYHKIHIA YYPI6.4
DopMyIbl HAXOKICHHS TIPOU3BOJHOM CYMMBI, IPOU3BEACHHS U YaCTHOTO. 80 2 OK-04: TIPY 8, JIP
Omnpenenenne ciaoxHoi GpyHknuu. [Ipon3BoaHas TpuroHoMeTprudeckux GyHkiui. [IponsBomHas 33, VYKI16.3,
CIIOXHOW (QYHKIINH 81 2 YYKA 6.6
OK-05: JIP 17, JIP
13 Ne 21. IlpaBuna auddpepeHInpoBaHUs 82 2 18, YVK/I a.l
Tema 6.4 I'eoMeTpUUECKHI CMBICI CogneprxaHue y4eOHOro Marepuana OK-06: TIPB 14, JIP
IIPOU3BOIHON I'eomeTpuueckuii CMBICI IPOU3BOIHOM — YIIIOBOH KO3()(PULIMEHT KacaTeIbHOH K TpaduKy GYHKIMN B 83 2 3,JIP9, YYP]] B.4
TOHKE. OK-07: ITPb 4,
YpaBHeHHEe KacaTeJIbHOH K rpaduky QyHKIUH YVIIJL 6.9, YYII 6.
Tema 6.5 ®usnueckuii cMbICT IIpakTHKO OPHEHTHPOBAHHOE COJiePKaHNe (Cofep:KAHHNE NPHKIATHOT0 MOIYJIfA) 10
MIPOU3BOIHON B IPO(ECCUOHATBHBIX I13 Ne 22. ®dusnueckwnii (MEXaHMIESCKHIT) CMBICI POU3BOAHOM. [IpruMeHeHre IPOU3BOAHOM ISt 84 2 IIK 1.1: TIPB5
3a7a4ax OIIpe/IeIeHNsI CKOPOCTH Tpoliecca, 331aHHOr0 (hOPMYJION M TPaduKOM.
Tema 6.6 IIpuMmeHeHre TpoU3BOJHOM K ConepkaHue yueOHOro Marepuasa
HCCIIE0OBAHHIO (DYHKIMU Ha Bospacranue 1 yObiBaHne QyHKIMH, COOTBETCTBHE BO3pacTaHus M yObIBaHUS (PyHKINY 3HAKY 85 2
MOHOTOHHOCTb ¥ 9KCTPEMYMBI. MPOU3BOJTHOM.
[IprmMeHeHne NPON3BOJHON K MCCIEAOBAHNIO (DYHKIIMM HA MOHOTOHHOCTB M 9KCTPEMYMBI
13 Ne 23 MccnenoBanne GpyHKIMU HA MOHOTOHHOCTD U 9KCTPEMYMBbI 86 2
Tema 6.7 UccnenoBanue GyHKIMN 1 ConepkaHue yueOHOro Marepuasa 87 2
MOCTpOEHHE TPahUKOB AnropuTM HccienoBaHus QyHKIMH M IOCTPOEHUs e rpadyKa ¢ MOMOIILIO TPOU3BOIHOM.
[ocTpoenue rpa)koB MHOTOWICHOB € HCIIOJIb30BAaHUEM alllapaTa MaTeMaTHUECKOTro aHaIu3a. 88 2
VicTopust pa3BHTHSI MAaTEMAaTHIECKOTO aHAIN3a
113 Ne 24. TToctpoenue rpadukoB GyHKITHI 89 2
Tewma 6.8 HaubombIiee n HauMeHbIIIee Conepxanue yaeOHOro Marepuaia
3HaueHMs PYHKIUU HA OTPE3KE Haxosknenne HanOoIbIIETO M HANMEHBLIETO 3HAYCHUSI QYHKIUK Ha oTpe3ke. [Ipumenenue 90 2
MPOU3BOIHOM [UISl HAXOXKACHHUS HAMITYIIEro PEIICHUS B IPUKIAAHBIX 3aa4ax, JJIsl ONpeIeICHUS
CKOPOCTH TIporiecca, 3aJaHHoro Gopmysol wim rpa@uKkoM
Tema 6.9 HaxoxxaeHne onTUMaabHOTO IIpakTHKO OPHEHTHPOBAHHOE coiepskaHue (coep:KaHne MPHKJIAJIHOT0 MOAY.JIs)
pesybTaTa ¢ HIOMOIIBIO MPOoU3BOAHON B | TI3 Ne 25. [TpukiamHble 3a1a4H, B TOM YHCIIE COI[HATBHOIO M 9KOHOMHYECKOTO XapaKTepa U PEIICHHE HX 91 2
MPaKTHYECKHX 3a7adax. CPEACTBAMH MaTEMaTHIECKOTO aHAIN3a. BRIIHCIEHIE ONTHMAIBHOTO pa3Mepa TeOMETPHIECKUX GUTyp,
MIPUMEHUMBIX B CTPOHUTEIHCTBE, IPU 3aJAHHBIX HAYAJIbHBIX YCIOBHSIX.
Tema 6.10 Pemmenne 3amad. Conepxanue yaeOHOro Marepuaia
[TpousBonHas GyHKIMHK U €€ HuddeperunpoBanne pyskmuid. Mccaenopanne GpyHKINI ¢ TOMOIIBIO TPOon3BoAHOH . Hanbonpmee n 92 2
NIpUMEHEHHE HavMeHblIee 3HaueHne (PYHKIMN
KonrposbHas padora no teme «IIponsBonHas»
Pazgen 7. MHOrorpaHHHKH U TeJIa BpalleHust 40
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Tema 7.1 MHOTOTpaHHUKH

Conepxanue yaeOHOro Marepuaia

IToHsATHE MHOTOTPaHHHKA, OCHOBHBIC 3JIEMEHTHI MHOTOTPAaHHHKA, BBIITYKJIBIC M HEBBIITYKJIbIC 93
MHOTOTPaHHUKH; pa3BepTKa MHOTOTPaHHUKA
Tema 7.2 Ilpusma. Ipsamas u ConepkaHue yueOHOro Marepuasa
npaBuibHas Mpu3Mbl bokoBas u nonHas | [Ipu3ma: N-yrospHasi NpU3Ma; PaHU U OCHOBAHUSI IPU3MBIL; IPSMas U HAKJIOHHAS IPU3MBI; OOKOBas U
MOBEPXHOCTb PU3MBI, TMOJTHAS TOBEPXHOCTH IIPU3MBL. DJIeMeHTHI pu3Msl. [IpaBunbHast npusma [Tnonians 60koBO# 1 MoTHOM 94
MOBEPXHOCTH MPSIMOM MPHU3MBI, TIJIOIIA/Ib OCHOBaHUH, TeopeMa 0 OOKOBOW ITOBEPXHOCTH HPSIMOI
HPU3MBIL.
I13 Ne 26 Brruucnenue 3J1eMEHTOB IPU3MBbL, apajuIeNenunena 95
Tema 7.3 ITapannenenunen. Kyo ConepkaHue yueOHOro Marepuasa
[Mapannenenunen, NpsIMOYToJIbHBIA Mapajuiesienuien 1 ero ceoicrsa. Kyo. Ceyenus kyoa, 96
napajuieJienumne z1a
I13 Ne 27. TlocTpoeHue ceueHU Ky0a, apaJuIeICIIHIe/a. 97
Tema 7.4 Tlupamuna. IlpaBunsHas ConepkaHue yueOHOro Marepuasa
nupaMuza. Y cedeHHas MUpaMHuza. [Mupamupaa: N-yrosipHas NMpaMuzia, 'paHd U OCHOBaHKE MUPaMUbl; OOKOBas U MOJTHAsS IIOBEPXHOCTD
BboxoBas 1 mosiHast IOBEPXHOCTh NUPaMUABL; IPaBHIbHAS U yCEUEHHAs MUpaMHa. DIEMEHTHI MUpaMubl. BerarcieHne 31eMEeHTOB 98
MTHPaMUIBI MHOTOTPaHHUKOB: pedpa, AnaroHanu, yrisl. [Inomans O0KOBOH MOBEPXHOCTH M TOBEPXHOCTH
NpaBHIbHOM NHPAMU/IBL, TEOPEMA U IUIOMIAIH OOKOBOW OBEPXHOCTH YCEUEHHONW TMPAMUIBL.
113 Ne 28 BrIumciI€HHE 3JEMEHTOB ITUPAMHIBI 99
Tema 7.5 JIBmxkeHue B MPOCTPAHCTBE. Conepxanue yaeOHOro MaTepraia
CumMeTpusi B IPOCTPAHCTBE JlBmxenue B mpocTpancTBe. CUMMETpHS B IPOCTPAHCTBE: CHMMETPHUSI OTHOCUTEIBHO TOUKH, TIPSIMOH, 100
TUIOCKOCTH. DJIEMEHTHI CHMMETPUH B TUPAMHUIaX, MapajeIeIuneaax
Tema 7.6 IlpaBunbabie MHOTOTpaHHUKH, | CoxepkaHue ydeOHOTO MaTepHasa
uX CBOICTBa [ToHsATHE IPaBUIBHOTO MHOTOTPaHHHKA; IPaBHJIbHAS IPU3Ma U IPaBUIIbHAS MUPAaMU/A; IPaBUIbHAS
TpeyTroibHas MHpaMuAa ¥ NpaBHIBHEIA TeTpasap; KyO. [IpeacTaBnenne o mpaBUIbHBIX 101
MHOTOTPaHHUKAX: OKTa3p, JOAEKaIp U UKOCca’p. JIBIKEHNE B IPOCTPAHCTBE. DIIEMEHTH CHMMETPUH
B IIPaBUJIbHBIX MHOTOTPaHHHKAX
Tema 7.7 CuMMeTpusi B apXUTEKTYpeE. IIpakTHKO OPHEHTHPOBAHHOE COJlcPKaAHNe (Cofep:KAHME NPHKIATHOT0 MOIYJIf)
CeueHns MHOTOI'PaHHUKOB, 13 Ne29. CummeTpust B IpUpoJIe, TEXHUKE, ObITY HEQTSHOM MPOMBINUICHHOCTH. Vcroap30Banne
NpUMEHsEMbl B apXUTEKTYPHBIX (OpMaxX | ABHIXKEHHIA B IIPOCTPAHCTBE IIPU PEIICHUHU NPO(ECCHOHANBHBIX 3a1au. CedeHust IPU3MbL M IIUPAMH/IBL. 102
ITocTpoeHue ceueHnit MHOTOIPaHHUKOB, UCIOJIb3YsI METOJ clea. BEINoTHEeHNe BHIHOCHBIX MITOCKUX
YepTekel M3 PUCYHKOB IPOCTHIX 00BEMHBIX (puryp (Bua cBepxy, cOOKy, CHH3Y)
Tema 7.8 Hnunnp, ero cocrasisitomine. | Copepxanue yueOHOro MaTepuana
unuaapuyeckas HOBEPXHOCTh, 00pa3yolue NMIMHIPUIECKON MOBepXHOCTH. L{mimHap: ocHOBaHuUS U 103
0oKOBas MOBEPXHOCTH, 00pa3yIolas U OCbh; IUIONIA b OOKOBOI ¥ MOJIHOW MOBepXHOCTH. M300paxeHue
IMJIMHApPA Ha IUIOCKOCTH.
Tema 7.9 Ceuentie mmmpa PazBeprka mmmnapa. Ceyenne nuanHApa (MII0CKOCTHIO apajulesIbHOM WK TepIIeHIUKYIIPHOH OCH 104
IITHH/IPA)
Conepxanue yaeOHOro MaTepuaia 105

OK-01: IIPb 1, IIPb
10, IIPB 11, IIPB 14,
IIPY 14, IIPY 15,
IIPB 12, IIPVY 16,
I1PY 18, IIPVY 19
OK-02: TIPY 16
OK-03: TIPB 14,
OK-04: JIP 33,
YVKI 6.1, YVK]]
6.3, YYKII 6.7,
YVYPOr.2, YVP]
r.3, YYP/Ir.4
OK-05: YYK/ a.1,
YVK] a.2, YYK]
a.5

OK-06: ITPE 14, JIP
3,JIP9, VYPI B.1,
YVYP] 8.4

OK-07: IIPE 1, ITPb
14, JIP 29, JIP 30,
YVIIJ 6.9, VYIII
6.10

IIK 1.1: JIP 16, JIP
18, JIP 23, JIP 34,
VYVIIJ a.l, VYIIO
a.5, VVYIIJI 6.4,
VYVIIJ 6.10,
VVIIO6.11, YYPI
B.3, ITP6 2, IIPG 6,
I1P6 10,ITP6 12, TTPy
14, TPy 15, TTPy 18,
[Py 19
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Tema 7.9 Konyc, ero cocraBnsronye.
CeueHune KoHyca. Y CEUEHHBIH KOHYC.
CeueHue yCeUeHHOro KOHyca.

KoHndeckast ToBepXHOCTh, 00pa3yonie KOHMYECKOH MMOBEPXHOCTH, OCh U BEPIINHA KOHUYECKOH
noBepxHocTU. KOHyC: OCHOBaHUE U BepIIMHA, 00pa3yroIas  0Ch; IUIOIIAIb OOKOBOW U IMOJHOM
MOBEPXHOCTHU. Y CEUCHHBII KOHYC: 00pa3yrollue U BBICOTA; OCHOBAHUS M OOKOBas IOBEPXHOCTD.
N306pakenue KoHyca Ha IIOCKOCTH. Pa3BepTka koHyca. CeueHus KOHyca (IUIOCKOCThIO, MapaslieIbHOMN
OCHOBAHUIO, U TJIOCKOCTbBIO, MPOXOASIIIEH 4Yepe3 BEPLIUHY)

Tema 7.10 lap u cdepa, nx ceyenus

Cosiepkanne yueOHOro MaTepuaia

Coepa v map: LeHTp, paAuyc, IMaMETp; IUIOLIAb OBEPXHOCTH cdepsl. B3anMHoe pacronoxenne

106 2
cdepsbl U INIOCKOCTH; KacaTellbHasl INIOCKOCTh K cdepe. M300pakeHue cdepsl, napa Ha INIOCKOCTH.
Ceuenue mapa
13 Ne 30. BerunciieHre 3I€MEHTOB TeJl BPALIEHUs 107 2
HUTOTO 3A |l cemecTp 122y
2 kype 3 cemectp 2027-28 yu. 'ox (844)
Tema 7.11 Ilonsitue 06 o6beMe Tena. ConepkaHue yueOHOro Marepuasa
O0BbEeMBI MHOTOTPAHHHUKOB U TEJ [onsrue 06 o0beme. OcHOBHBIE CBOICTBA 00beMOB Teit. OOBEM MUPaMUABI, IPU3MBIL, IMIIMH/PA, 108 2
BpameHNs KoHyca. O0beM 1apa M IIomaab chepblt
Tema 7.12 Boruncienue o0beMOB 1 IIpakTHKO OPHEHTHPOBAHHOE COJiCPKaAHNe (Cofep:KAHHME NPUKIATHOT0 MOIYJIA)
IJI0IAIEH MOBEPXHOCTEH I13 Ne 31. Beruncnenrne 00bEMOB H IUIONIA/ICH TIOBEPXHOCTEH MHOTOTPAHHUKOB M TEJI BPALICHUS
MHOTOTPaHHHKOB U TEJI BPAIL[CHHS, 109 2
MIPUMEHSIEMBIX B CTPOUTEIECTBE H
APXUTEKTYpe
Tema 7.13 O6BeMBI U TUTOIIATH IIpakTHKO OPUEHTHPOBAHHOE COJlepPKaHMe (codep:KaHHe NPUKIATHOI0 MOIYJIs)
MTOBEPXHOCTEH MOTOOHBIX TEI I13 Ne 32 TlomoGuble Tena B mpocTpaHcTBe. COOTHOMIEHHUS MEXKAY IDIOMIAIIMH IOBEPXHOCTEH H 110 2
00BpEMaMu TOTOOHBIX Te. CpaBHEHHE O00BEMOB M IDIOIMIACH PA3IMIHBIX ApXUTEKTYPHBIX (HhopM
Tema 7.15 KomOunaunmu IIpakTHKO OPHEHTHPOBAHHOE COJicPKaHNe (Cofep:KaAHHME NPHKIATHOT0 MOIYJIfA)
FEOMETPUYECKUX TEN B apXUTEKTYpHBIX | [13 Ne 33. Hcnonb30BaHie KOMOWHAIIMI MHOTOTPAHHUK U TEJ BPAILICHHS B ApXUTEKTYpE. 111 2
¢dopmax MHOTOrpaHHHUK, OMIMCAHHBIN 0K0JI0 cepbl. Cdhepa, BricaHHAsI B MHOTOTPAHHUK HJIH B TEJIO BPAICHUSL.
MHoOrorpanHuK, BOUCAHHBIN B TEJIO BpaIllEHHUS.
Tema 7.16 Pemenne 3amad. Conepxanue yaeOHOro Marepuaia
MHOTOTpaHHHKH U TeJIa BPaICHAS Brruncienue BenmdauH (AHMHA, YTOJ, 00BEM, IUTONalb IOBEPXHOCTH) TEOMETPHUIECKUX QUTYD, 112 2
HCIIONIB3YS M3yUCHHBIC (DOPMYJIIBI 1 METOIBI
KonTtponpHas pabora o TeMe «K MHOTOTpaHHUK U T€JIa BPAIICHHD
Paznen 8. IlepBooOpa3Hasi pyHKIHH, ee MPUMeHEeHHe 14 OK-01: IIPb 1, TIPB
Tema 8.1 IlepBooOpa3nas GpyHKINN ConepkaHue yueOHOro Marepuasa 6, IPE 14, TIPY 1,
3aja4ya 0 BOCCTaHOBJIEHHH 3aKOHA JIBKKEHUS 110 W3BECTHOW cKopocTH. [IoHsTHE MHTETpUPOBAHHSI. IIPY'9, IIPY 10,
O3HaKOMJIEHHE C TIOHATHEM MHTErpaia M IepBoobpasHoil st Gpyukuuy y=f(x). Pemenune 3aqa4 Ha cBsazp | 113 2 [IPY 18, TIPY 19
MepBOOOPA3HON U €€ IPOU3BOJHOM, BEIUNCIIEHUE TIEPBOOOPA3HON uisl JaHHON GyHKIMH. Tabnmma OK-02: JIP 32,
(hopMya U HaXOXKICHUS IepBo0Opa3HbIX. V3yueHne npaBuia BEIYUCICHHS IEPBOOOPa3HOM YVIIIs.1, VVII]
ITpaBuna BeIYHCIESHUS] IEPBOOOPA3HBIX 114 2 8.3, YVIII 8.4
Tema 8.2 HeompeneneHHbIH HHTETpA Coneprxanue yueOHOro MaTepraia OK-03: JIP 13, JIP
pen p Jep y p 115 2 14, YYP a.l,
[TorsATHE HEONPEIEISHHOT0 HHTErpaia VYP a2, VYPII
Cozepkanre yueOHOro MaTepuaa 116 2
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e . 3ama4m, MPUBOIAIINE K TIOHATHIO OTIPEACIIEHHOTO HHTETpajia — O BRIYHCICHUH IO a.3, YVP]1 6.3,
Tema 8.3 [Inomanb KpUBOITHHEHHOH . N
Tpanem. Dopmysa HbioToHa- FpI/IBOHI/IHeI/IHOI/IUTpaHeIII/II/I, 0 TIEPEMEILICHHHN TOUKH. [MonsiTre onpenenéHHOro HHTErpana. § YVP] _6.4
TlefiGHuma. €OMETPUYECKUN U (1)1:131/1%601(1/11/1 cMbICH onpeiesieHHoro nHrerpana. @opmyna Hetorona— JleliOHua OK-04: TIPY 8, JIP
[Tnomans KpUBOJIUHEHHON Tpanenuu 117 2 33, VYK 6.3,
Tema 8.4 Boruucnenue riomanei puryp | IIpakTHKO OpHEeHTHPOBaHHOE coJep:KaHue (coepKaHue MPUKJIATHOTO MOTYJIs) YYKI 6.6
C MOMOIIBIO OnpesienenHoro nurerpana | 113 Ne 34 Pemrenue 3aj1a4 Ha IPUMEHEHHUE HHTETPAIa ISl BBIYUCIICHUS! (PU3NYECKHX BEINYHMH U 118 2 OK-05: JIP 17, JIP
Iomaaei Guryp, cloxHsIx Gopm 18, YVK]la.1
Tema 8.5 Pemenue 3anau Ha ConepkaHue yueOHOro Marepuasa OK-06: IIPb 14, JIP
HaXO0XJICHHE NTepBOOOPa3HOI U ee [lepBooOpa3Has v MHTErpal 3,JIP9, YYP/l B.4
NIpUMEHEHHE KonrponbHas padora o teme «IlepBooOpasHast u nHTErpam» 119 2 g;(l'_?; :61_[91)574;”1'[[[ 5
10
Pa3znen 9 Teopusi BeposITHOCTEH M CTATUCTUKA 28 OK-01: IIPE 1, ITPB
Tema 9.1 DneMeHTb KOMOUHATOPUKH Cogepxanue yueOHOro MaTepuana 14, TIPY 4, IIPY 12,
[epecTaHOBKH, pa3MeILCHNUS], COYECTAHUSI. [IPY 13, TIPY 18,
BunapHsIii citydaliHblil ONBIT (UCTBITAHKE), yeIleX U Heynada. He3aBucumslie ucneitanus. Cepust 120 2 1Py 19
HE3aBUCHUMBIX MCIIBITaHKH 10 nepsoro ycnexa. IlepecranoBku u dakropuan. Yucno codeTaHuii. OK-02: JIP 32,
Tpeyroneauk Ilackans. @opmyiia 6uHoma HeloToHa. YVIIA .1, YVIIJ
Tema 9.2 Oneparin HaJy COOBITUSMH, Conepxanue yaeOHOro Marepuaia 8.3, YVII/ 8.4,
HaJl BEPOSITHOCTSIMH. Y CIIOBHAsI CoBMecCTHBIE 1 HECOBMECTHBIE COOBITHA. TE€OpPEMBI O BEPOATHOCTH CyMMBI COOBITHIH. Y CIIOBHAS YYIIA .5
BEPOSITHOCTB BEPOSITHOCTb. 3aBUCHUMBbIC U HE3aBHCHUMBbIE COOBITHS. TeopeMbl 0 BEPOSTHOCTH POU3BEACHHSI COOBITHI. OK-03: JIP 12, JIP
CrydaiiHbpIe SKCIIEPUMEHTHI (OTBITHI) U CITy9aifHbIe COOBITHS. DJIeMEHTapHBIE COOBITHS (UCXOIBI). 121 2 13, JIP 14, JIP 15,
BeposarHocTh ciydaifHOTO cOOBITHS. BIM30CTE 4aCTOTHI M BepOATHOCTH COOBITHH. CiTy4aifHbIEe OTIBITHI C YYPla.7, YYP]I
PaBHOBO3MOXKHBIMH JIEMEHTAPHBIMU COOBITHSIMU. gi;PSEIS;PS%[ g’;‘/’PI{
Onepaiyy HaJy COOBITHSAMU: IIepecedeHue, 00beIMHEHHE, IIPOTHBOIOJIOKHBIE COOBITHS. Jlnarpammbl B.4 )
Olinepa. @opmMyna ClIOKEHHUS BEPOATHOCTEH. 192 2 85{{03 -61_{13 BYSS’/KII
YcnoBHast BEpOATHOCTb. Y MHOXKEHHE BEpOSATHOCTEH. JlepeBo ciydaiiHoro skcnepumenrta. Gopmyna i
nosnHo# BepositHoctu. @opmyia baiteca. HezaBucuMeble coOBITHSL. 6.3, VYVKI16.7,
Tema 9.3 BeposarHocTb B IIpakTHKO OPHEHTHPOBAHHOE COJlePKaHNe (Cofep:KAHME NPUKIATHOT0 MOIYJIA) g}?fg{:’rép}; 1 TIP
podecCHOHANBHBIX 3a1a4ax. 13 Ne 35 Brruncienue BeposTHOCTEH ¢ HCIOJIb30BaHNEM (hOpMYJ1 KOMOMHAaTOpHUKU. OeHKa 123 2 16. TP '17 YV,KI[
OmnpenencHne HaACKHOCTH BEPOSITHOCTH COOBITHI B IPO(eCCHOHANIBHOM esTesIbHOCTH. Pemenne npogdeccnoHanbHbIX 3a/1a4 Ha 2’ VYK ’ s
CTPOUTETBHBIX KOHCTPYKIHH. BEPOATHOCTH COOBITHSI. o .Z[ s
OK - 06: IIPE 14,
Tema 9.4 IIpencraBieHne TaHHBIX U ConepxaHue yueOHOro Marepuana IIPY 8. JIP 3. JIP 9
onucareNbHas CTaTUCTHKA [IpencraBneHne JaHHBIX C TOMOIIBIO TaOuuI u quarpamM. CpenHee apudmMeTndeckoe, MeuaHa, 124 2 VYPJI ,B.Z ’ ’
HanOoubIIee 1 HAUMEHbBIIICE 3HAUCHMS, pa3Max, AUCTIEPCHs], CTAHIAPTHOE OTKJIOHEHUE YHCIIOBBIX OK-07: JIP 29, JIP
HaGopos 30, JIP 31, YYTIJ1 6.9
Tema 9.5 CocraBienue TabauL u IIpakTHKO OPHEHTHPOBAHHOE coiepskaHue (coep:KaHne MPHKJIAJTHOT0 MOAYJIs) VVIIJ 6.10, VYT
Jarpamm I13 Ne 36. IlepBuuHast 0OpabOTKa CTATUCTHYCCKUX JAaHHBIX. I pauecKoe UX MpPEACTaBICHHUE. 125 2 6.11
Haxosnenne cpeqHuX XapaKTepUCTUK, HAOII0JaeMbIX JaHHBIX. [I[pIMEHEHHE CTAaTHCTHIECKNX METOJOB
JUTsl penieHns nmpodeccnoHaIbHbIX 3a1a4. O0padoTKa pe3yIhbTaTOB TEOJIOTHYECKHUX MCCIEI0BAHUH.
Tema 9.6 Cepus mocne0BaTeIbHBIX Conepxanue yaeOHOro MaTepuaia
UCTIBITaHHH. OTHOCHUTENbHAs YaCTOTa COOBITHS, CBOWCTBO €€ YCTOMIMBOCTH. CTAaTHCTHYECKOE ONpE/IEICHIE 126 2

BeposITHOCTH. OlleHKa BEPOSTHOCTH COOBITHUS
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Cepust He3aBUCUMBIX UcTbITaHUH beprymm. CnyJaitHpiii BBIOOp W3 KOHEYHOH COBOKYITHOCTH.

Tema 9.7 CiryqaiiHble BETHIMHBI 1
pacnpenenenus. Matemaruyeckoe
0KMJaHUE CITyYallHOM BETUUHHBI

Conepxanue yaeOHOro Marepuaia

Crnyugaiinas BennanHa. Pacipenenenne BepositTHocTel. uarpamma pacnpenenenus. Oneparnuy Hajx
cily4aiiHbIMU BennuuHamu. buHapHas ciydaiinas BenuunHa. [IpuMepsl pacnpeeneHuii, B TOM 4ucie
TEOMETPUYECKOE U OMHOMHUANIbHOE. Buibl ciry4yaiiHpix BenuunH. OnpeencHue JUCKPETHOM CiTydaiHON
BEJIMUMHBI. 3aKOH pacnpeesieHnus JUCKPETHO! cilydyaiiHOM BennuunHbl. Ee uncioBble XapakTepUCTUKI

127

CoBMecTHOE pacnpesie/IeHUe ABYX ClIy4aiiHbIX BenuuuH. HezaBucuMble CiiydaiiHble BETUYMHBIL.
Marematnueckoe OXUlaHue CIIy4aiHOH BenunHbl (pacnpenenenus). [IpuMepbl npuMeHeHus
MaTeMaTH4ecKOro OXXuaaHus (cTpaxoBaHue, JioTepes). MaremaTnueckoe oxXujaaHue OnHapHOH
CllydaifHO! BeIUYMHBL. MaTemMaTndyeckoe 0KUJaHUe CyMMBI CITy4yailHbIX BeIMYMH. MaTeMaTuieckoe
OXKH/IaHUE TEOMETPUIECKOTO U ONHOMHUAIBEHOTO PACIIpeeSICHIH.

Jucnepcus U cCTaHAApTHOE OTKIOHCHHE CITyYaiHOH BeMMUWHBI (pacnpeneneHus). Jlucnepcus OnHapHOH
Clly4aiiHO! BenuuuHbl. MaTemMaTnyeckoe 0XKHUAaHue IPOU3BEAEHUS U TUCIIEPCUS CYyMMBbI HE3aBUCHMBIX
CITy9aifHBIX BEJIWYHH. J{HCTIepCHsl ¥ CTaHIAPTHOE OTKIOHEHNE OMHOMHUAIIEHOTO PAaCIpeIeTICHHS.
Jucriepcrs 1 cTaHIapTHOE OTKIOHEHHE TEOMETPHUYECKOTo pacupeaeneHus. HepasercTro Yebrimena.
Teopema YeOniea. Teopema bepHymin.

[ocnenoBaTeIbHOCTh OJJUHOYHBIX HE3aBUCUMBIX COOBITHI. 3a1a4M, MPUBOISILHUE K PACTIPENICIICHUIO
ITyaccona.

128

KoBapuanus aByx ciy4yaidHbix BennduH. Koaddunuent nuneiinoi koppensiunu. CoBMecTHbIE
HaOII0eHUs IBYX BeJIMUMH. BriOopouHslil ko3 duument koppensiuu. Pazanune Mexay TuHeHHOMN
CBS3bIO U MIPUUMHHO-CIIEACTBEHHOH CBsI3b10. JIMHElHas perpeccusi, MeTO ] HAUMEHBIINX KBaJAPaToB.

129

13 Ne 37. CiyuaiiHasi BeJIM4nHA U €€ XapaKTEPUCTHKU

130

Tema 9.8 3akoH OONBIIMX YUCEIT.
HenpepbIBHBIC CyYaiiHbIC BEIUYHHBI
(pacnpenenenus). HopmansHoe
pacripeiesieHue

Coziepkanne yueOHOro MaTepuaia

3akoH OonbIIKX yKced. BeiOOpoUHbIil METON ccaenoBaHuil. BRIOOpOYHBIC XapaKTEPUCTUKY.
OrncHUBaHUE BEPOSTHOCTH COOBITHS 110 BHIOOPOYHBIM JaHHBIM. [IpoBepKa MPOCTEHIITNX TUIIOTES C
TOMOIIBIO0 U3YYEHHBIX Paclpe/IesIeHUuH.

HenpepeiBHbie cityyaiinbie BenuuuHbl. [Ipumepsl. @yHKINS TNIOTHOCTH BEPOSITHOCTH PaCIIpeCIICHHUS.

131

PaBHOMEpHOE pacmpesienieHne U ero CBOMCTBa. 3a1adi, IPUBOIAIINE K TIOKa3aTEIEHOMY
pactipeneneHuro. 3a1aqn, MPUBOIAIINE K HOPMAIBHOMY pactpeneneHuio. OyHKIus IIOTHOCTH
BEPOSATHOCTH MIOKA3aTEIBHOTO paclpeneeHus, GyHKIHUA IUIOTHOCTH BEPOSITHOCTH HOPMAJIHHOTO
pacnpenenenust. OyHKINS ITIOTHOCTH W CBOHCTBA HOPMAIIFHOTO PACHPEICICHHUS.

132

Tema 9.9 Pemenne 3amau
KOMOWHATOPHKH, CTATUCTUKU U TEOPHUH
BEpOATHOCTEN

Conepxanue yaeOHOro Marepuaia

OnemeHThl KOMOMHATOpUKH. COOBITHE, BEPOSTHOCTh COOBITHA. CI0’KEHHE M YMHOXKEHHE BEPOSATHOCTEH

KoHnTpoapHas padora o teme «Teopus BEpOSITHOCTEH»

133

Paznmen 10.

MartemaTHyecKkuii NPAKTUKYM

28

Tema 10.1 MaTpuIisl 1 OTIpeACITUTENH

Conepxanue yaeOHOro Marepuaia

CriocoObI penIeHnst CUCTeM JIMHEHHBIX ypaBHeHHH. [TorsaTre: Marpuma 2x2, 3X3, onpeaenurens
matpuibl. Meton ["aycca penienus cucteM JIMHEWHBIX YpaBHeHUH. Penienne npukiaaHpIx 3a1a4y

134

Merto bl pelieHns CUCTEM JIMHEWHBIX YPABHEHHUHI

135

113 Ne 38 Penienne mpUKIaIHBIX 33124 ¢ TOMONIBIO CUCTEM JTMHCHHBIX YPABHEHHUH

136

Tema 10.2 DneMeHTHI BEKTOPHOM
anreOopsl

Conepxanue yaeOHOro MaTepuaia

I13Ne 39. KommianapHbie BEKTOPHI. Pa3ioxeHne BEKTOpa MO TPEM KOMIIAHAPHBIM BEKTOPaM.

137

OK 1: IIPB 1, IIPB 2,
IIPB 3, TIPB13, TTIPY
3, TIPY 7, TIPY 11,
1Py 12, IIPVY 17, JIP
23, JIP 24, JIP 26,
VVIIO a.l, YVIII
a2, VYVIII a.3,
VYVIII 6.2
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I13 Ne 40. YpaBHEHHE TUTOCKOCTH. [ €OMETpHIECKUN CMBICT ONpenenuTels 2x2. Pemenne mpuKiaIHbIxX

OK 2:IIPB 7, ITPY 7,

3aJ1a4 138 2 ITIPb 14, JIP 32,
Tema 10.3 KommnexkcHsle ynciaa ConepkaHue yueOHOro Marepuasa YVIIJ 8.1, VVIIO
[NonsTre KoMmIIeKCHOTO Yncia. ConpshKeHHbIE KOMIUIEKCHBIE YHCIIa, MOJYJIb U apIyMEHT B.4
KOMIUIEKCHOTO yHciia. PopmMa 3anucu KOMIUIEKCHOTO YKciia (TeoOMeTpryecKas, TPUrOHOMETpUYECKast, OK 3: I1Pb 1, TTPB 4,
anreOpandeckas). Apudmerndyeckue NeHCTBHS ¢ KOMIUIEKCHBIMH YnciiaMu. M3o0paxenue 139 2 JIP 13, YVP] a.l,
KOMIUICKCHBIX YMCEIl Ha KOOPAUHATHOM 11ockocTd. @opmyna Myaspa. Kopru n-oii crenenu us3 VVYPA a2, YVYPJ
KOMIUIEKCHOTO 4yHcia. [IpuMeHeHre KOMIUIEKCHBIX YHCell IS pelieHus (PU3HYECKUX U TEOMETPUIECKIX a3, VYVYPI 63,
3aja4. YVYP] 6.4
13 Ne 41. ApudpmMeTHuecKue NEHCTBUS ¢ KOMIUIEKCHBIMM YHCIIAMU 140 2 OK 4: IIPb 8, IIPb
Tema 10.4 T'padsr CoziepaHue y4eOHOT0 MaTepuaa 14, JIP 33, YVKA
Tonstne rpaca. Ceasmbiii rpad, aepero, wikn rpad Ha miockoctu. I'pad, ceasuelii rpad, mymn B rpade: | 9 ) 6.1, VYVKI 6.6,
IUKITH U nierd. CTereHb (BaleHTHOCTD) BEpIIMHEL I'padbl Ha MIOCKOCTH. JepeBbs. VYPA 1.2, VVPA
MauoskecTsa 1 rpadbl. IIpuMenenne rpada B HHGOPMATHKE. r.3, YVPr.4
Tema 10.5 3agaun MaTeMaTHYECKOM CojiepkaHne y4e0HOro Marepuaa OK 5: VVKI al,
CTaTUCTHKHU 113 Ne 42. Bapuanmonusii psia. [lomuron gactot u rucrorpamma. CTaTHCTHISCKUE XapaKTEPUCTHKH 142 2 YYKI a.5
psina HaOJIIOJaeMbIX JaHHBIX OK 6: IIPb 6, JIP9,
Tema 10.6 Jloruueckue omeparuu ¢ Conepxanue yaeOHOro Marepuaia YYKA 6.2, YYPI
MHOXECTBaMH I13 Ne 43. MHO€ECTBO, OTepaIiy HaJl MHOYKECTBAMH M UX CBOWCTBA. [[OHATHE MHOXKECTBA. 8.2, YYP]I .5
IToamuOXKecTBO. Onepanuu ¢ MHOXecTBaMu. Jlnarpammel Diinepa- Benna. [IpumeHneHne T€0pETUKO- 143 2 OK 7: JIP 31, YVIIJ
MHOKECTBEHHOT'0 amiapara JJisl OIIMCAHNUS PEabHBIX MPOILIECCOB U SIBIICHUH, IPU PELICHUH 3a1ad 13 69, YVIIA 6.10,
JPYTHX YYEOHBIX IIPEIMETOB. YVIA 6.11, YVKI
Tema 10.7 PaBHOcumbHOCTB ypaBHeHuit | CopepxaHue yueOHOro MaTepuana 6.5, YYPI6.1
1 HepaBeHCTB. OOIMe METO/IBI pellleHHs | PaBHOCHIBHOCTD ypaBHeHHH U HepaBeHcTB. Onpenenctus. OCHOBHBIE TEOPEMbl PABHOCHIBHBIX
nepexo/ax B ypaBHEHHUIX U HepaBeHCTBaX. OOIne METOIbI PEIICHHs] YPaBHEHUIL: IIepexo]] OT 144 2
paBeHCTBa (QYHKIMH K PaBEHCTBY apryMEHTOB JUIsi MOHOTOHHBIX (DYHKIIHH, METOJI Pa3JIOKeHUs Ha
MHOXKHTEJIH, METOJ BBE/ICHHSI HOBOU NepeMeHHOH, (PYHKIMOHAIbHO-TpapUIeCcKUuil METOL
Cucrema ¥ COBOKYITHOCTb YPaBHEHUH U HEpaBEeHCTB. PAaBHOCHIIBHBIE CHCTEMBI M CHCTEMBbI-CIIC/ICTBHS.
PaBHOCHIIbHBIE HepaBeHCTBA. OCHOBHBIE METOIBI PELICHUS] CUCTEM U COBOKYITHOCTEH pallOHAIIBHBIX, 145
UPPALMOHAIBHBIX, TOKA3aTEIbHBIX U JOrapu(MHUECKUX yPaBHECHHH.
113 44. PemreHne ypaBHEHUH ¥ HEPABEHCTB 146 2
Tema 10.8 Pemenne 3amaq Conepxanue yaeOHOro MaTepuaia
MaTEeMaTHYECKOr0 MPAaKTHKyMa Peuienne TeKCTOBBIX 33/1a4 NPO(ECCHOHANBLHOTO cojiepKanus. [I[puMeHeHne ypaBHeHUH, CUCTEM U
HEPAaBEHCTB K PEIICHUI0 MATEMATHYECKUX 3a/1a4 U 3324 U3 PA3IMYHBIX 00JacTell HAyKH U peabHON
JKU3HH, HHTEPIIPETANNS IOIyYeHHBIX pe3yabTaToB. Mcmonb30Banme rpadkoB QyHKIHHA 115 147 2
UCCIIEJIOBaHMS TPOLIECCOB M 3aBUCHUMOCTEH, KOTOPbIE BOHUKAIOT IIPH PELICHHUH 32124 U3 JPYTHX
yueOHbBIX IPEIMETOB U PeaIbHON KU3HH.
I13 Ne 45 TekcroBsie 3aaa4n npodeccroHanbHoro conepxkanusi (B10 ET'D)
KoncyabTanusi 148 2
KoncyabTanus 149 2
HUTOI'O 3a 3 cemecTp 84
IK3aMeH
BCEI'O: 298
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Tembl HHIAUBUAYAJIBHOI'0O IIPOCKTA:

© ®©oNo gk~ wWDd R

e N e e el =
o 0ok wdhkE o

Benukue MmaTeMaTUKU U UX BEJTUKUE TEOPEMBL.

B3anmocBs3b apXUTEKTyphl 1 MATEMATHKH B CHMMETPHH.
I'eomerpus EBknnaa, kak nepBas Hay4Hasi CUCTEMA.

I'eomerpus JIo6aueBCKOTO KaK IpUMEP aKCHOMATHIECKOW TCOPHH.
I'eomerpust GOPMBI B UCKYCCTBE.

['eomeTpuss MHOTOrpaHHUKOB.

Konunyeckue ceueHus: U UX NPUMEHEHHUE B apPXUTEKTYPE.
Jlorapudmudeckas pyHKIUS 1 €€ IPUMEHEHHUE B dKU3HHU YEIOBEKA.
[TapannensHOE MPOSKTUPOBAHUE.

IIpaBusnbHBIE U NOITYIIPAaBUIbHBIE MHOTOIPaHHUKH.

[IpumeneHnne o000 TPEYTOIBHUKOB IIPH H3MEPUTEIHHBIX pa0doTax.

CBoiicTBa TPUTOHOMETPUYECKUX (QYHKIIMI: TApMOHUYECKUE KOJIeOaHUsI.

CHuMMeTpHs B IPUPOJIE U APXUTEKTYPE.
CrnoskHbIE IPOILIEHTHI B pEaIbHOM KU3HU.
®pakTajbl: TeOMETPUSI KPACOTHI.

Yucna OuboHau4X M UX MPUITOKEHUSL.
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3. YCJOBHUS PEAJM3ALIMA PABOYEW TPOTPAMMBI
TUCTMILTAHBI

3.1. Jlna peaauzanud NPOrpaMMbl JHCHUIUIHHBI JOJKHBI OBITH TPETyCMOTPEHBI
cJeyIolUe crenuaabHble MOMeleHusl:

Peanu3anus mporpaMMbl TUCITUIUIMHBI TPEOYEeT HaTMUUs yaeOHOro KabuHeTa MaTeMaTHKH.
O6opynoBanue yueOHOT0O KabUHeTA!

- TOCAIOYHBIC MECTa 110 KOJUYECTBY 00YUarOIIHXCS;

- pabodee MeCTO MperoIaBaTels;

- KOMIUTIEKT y4eOHO-HArISAHBIX TTOCOOUH;

- KOMILJICKT 3JICKTPOHHBIX BHICOMATECPHAJIOB;

- 3aJ1aHus JJI1 KOHTPOJIBHBIX paboT;

- mpoeccHoHAIbHO OPUEHTUPOBAHHBIE 3aJaHHS,

- MaTepHabl YK3aMEHa.

TexHu4yeckue cpeacTBa 00yUCHHUS:

- IEPCOHATBHBIA KOMIIBIOTEP C JIMIICH3MOHHBIM IMPOTPAMMHBIM 00SCIICUCHUEM;

- IPOCKTOP C FIKPAHOM.

3.2. UnpopMannoHHOe obecrniedeHre peaJu3anuu NpPOorpaMmMbl
Ilepeyenb pekoMeHyeMbIX Y4eOHbIX u3aaHuii UHTepHET-pecypcoB, 10MOJHUTEIbHOM
JUTEPATYpPbl

3.2.1. OcHOBHbIE HCTOYHUKHU:

- Mepsnsak, A. I. Mamemamuxka. Aneebpa u nawania mamemamudeckozo anaiusa: 10-i knacc:
yenyonénnulll yposers : yueonux / A. I'. Mepsnak, . A. Homupoescxuii, B. M. Ilonaxos. — 8-e
u30., cmep. — Mockea : [Ipocsewenue, 2024. — 476 c. — ISBN 978-5-09-112257-2. — Texcm :
anekmpoHHull // JIanv : 31eKkmpoHHO-OubIUOMEeUHAs cucmema.

- Mep3nax, A. I. Mamemamuxka. Aneebpa u navana mamemamudeckozo anaausa : 11 kaacc :
yenyonénnulll yposetn : yueonux / A. I'. Mepsnak, /1. A. Homupoeckuii, B. M. Ilonsxos ; noo
peoaxyueti B. E. ITooonbckozo. — 5-e u30., cmep. — Mocksa : Ilpoceewenue, 2024. — 412 c. —
ISBN 978-5-09-087874-6. — Texcm : anexkmponnuwiii // Jlans : 21eKkmpoHHO-OubIUOMEUHAS
cucmema.

- Mepsnak, A. I'. Mamemamuxa. I'eomempus: 10-1i knacc: yenyoiénHulii yposens : yueonux / A.
I'. Mep3znax, /. A. Homuposckuii, B. M. Ilonsikog ; noo pedakyueti B. E. [looonbckozo. — T-e
u30., cmep. — Mocksa : IIpoceewenue, 2024. — 272 c. — ISBN 978-5-09-103609-1. — Texcm :
anekmponHulil // JIans : 31eKmpoHHO-0UOIUOMEeYHAs CUCTeMA.

- Mepsnak, A. I'. Mamemamuxa. I'eomempus: 11-1i knacc: yenyonéunwiii yposens . yueonux / A.
I'. Mep3znax, /. A. Homuposckuii, B. M. Ilonsikog ; noo pedakyueti B. E. [looonbckozo. — T-e
u30., cmep. — Mocksa : I[Ipoceewenue, 2024. — 254 c. — ISBN 978-5-09-103610-7. — Texcm :
anekmponHulil // JIans : 31eKmpoHHO-0UbIUOmMeYHAs CUCTeMA.

3.2.2. JlonoJHUTEIbHbIE HCTOYHUKH:

- Martemaruka: anrebpa 1 Hayajla MaTeMaTHYECKOro aHalln3a, reoMeTpus. Airedpa u Hadana
MaTemaruueckoro ananusa: 10—11-e kimaccel: 6a30BbIN U YIITyOJIEHHBIH ypoBHU : yueOHuK / 111.
A. Amumos, FO. M. Konsrun, M. B. Tkauésa, ®énoposa. — 12-e uz., crep. — Mocksa :
[Ipoceemenue, 2024. — 463 c. — ISBN 978-5-09-112136-0. — Texkcr : snekTpoHHbI // JlaHb :
3JIEKTPOHHO-OMOIMOTEYHAs CUCTEMA.

- MaremaTuka: anrebpa 1 Hayaja MaTeMaTH4eCKOro aHainusa, reomerpus. ['eomerpus : 10—11-

i1 kmaccel : 0a30BbIN M yrayOsnéHHbIN ypoBHU : yueOHuk / JI. C. Aranacsn, b. B. , K. C. [u gp.].
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— 12-e m31., crep. — Mocksa : [Ipocsemienue, 2024. — 287 c. — ISBN 978-5-09-112137-7. —
Texct : anexTpoHHbIH // JIaHb : 3IEKTPOHHO-OMOIMOTEYHAs CHCTEMA.

3.2.3. UuTepHeT-pecypcehi:

DNEeKTPOHHO-O0MOIMOTEeYHAs crucTeMa «JIaHby

HudopmannoHHbie, TPEHUPOBOUHBIC U KOHTPOJIbHBIC MaTepuabl. Pexxum qoctyna:www. Fcior.

Edu. Ru

Enunas xomrekinu nudpoBhIX 00pa3oBaTeabHBIX pecypcoB. Pexxummaoctyma: www. School-

collection. Edu. Ru

3.3. Metoan4eckoe odecrneyeHue peajim3auu nNporpamMmbl

Meroandeckoe obecrieueHre, He00X0IMMOe JJIS peaTH3alliy IPOTPaMMBbl YU4eOHOM

NUCHUIMIIUHEL COCTOUT 3.

- METOAMYECKUX PEKOMEHIAMKN 711 00yJarOIIUXCsl 10 BBITTOJIHEHUIO TPAKTHYECKUX PaboT

(IIpunoorcenue 1).

4. KOHTPOJIb M OLIEHKA PE3YJIbTATOB OCBOEHMSI
JUCTMILTAHBI

4.1. KoHTpoJib W OLIEHKAa pE3yJbTaTOB OCBOEHUS JAUCLUIIIMHBI OCYILIECTBIISIETCS

IpenojaBaTesieM B MPOIecce TEKYIIEro KOHT

0JIs1 M IPOMEKYTOYHOU aTTECTALIUH.

Pe3yabTarsl 00y4yeHus

®opMbI U MeTO/I KOHTPOJIS U OLIeHKHU pe3y/bTaTa

JInYHOCTHBIE pPe3yabTaThI:

JIP 03, JIP 09, JIP 12, JIP 13, JIP 14

JIP 15, JIP 16, JIP17, JIP 18, JIP 23, JIP 24,
JIP 25, JIP 26, JIP 29, JIP 30, JIP 31

JIP 32, JIP 33

MeTanpeameTHble pe3yJibTaThbl:
VYIJla.1, VVII/a.2, YYII/Ia.3,
VY24, YYTI/Ia.5, YYIIJa.6, VYIIJI 6.1,
VY 6.2., YYIIZI 6.6, YYTIZ 6.7,
VVYIIZL 6.9, YYIIZL 6.10, YYIII 6.11
VVYIIJ16.12, VYT 6.13, YYIIJL 6.14,
VYT 8.1, VYT 8.2, YVIII 8.3, YYII/I
B4, VVIII 8.5, VYK a.1, VYK a.2,
VYK a.5, VYK 6.1,, VYK 6.3, VVK]I
6.5, YYKJ1 6.6, VYK 6.7, YYP]I a.1
VYPI1a.2, VYPIa.3, YYP/ a.5, YYP]I
a.7, VVPI 6.1, YYPJ1 6.3, VVP]I 6.4,
VYP/ 5.1, YYP/I 8.2, VYP/ B.3

VYP/ 8.4, VVPI 5.5, YYP/I 1.2
VYP/r.3, VYP/ .4

OlieHKa pelIeHU CUTYallMOHHBIX 3a/1ad, TECTHPOBAHUE,
YCTHBIA OMPOC, TPAKTUYECKHE 3aHSATHUS; BBISBICHUC
MOTHUBAllMM K W3YYEHHI0O HOBOTO MaTepuaia; TeKyIIul
KOHTPOJb B (OopMe BBICTYIUIGHHS C COOOIIECHUEM,
BBIMIOJTHEHUS] TECTOBBIX 3a/IaHUN, YCTHBIX M MHUCbMEHHBIX
ONpocoB, Oecelbl MO paHee H3YYEHHOMY MaTepualy,
UTOTOB TMPAKTUYECKUX 3aHATHM, TEPMHHOJIOTHYECKHE,
rpagpuueckue M UU(POBBIE AMKTAHTHI, SICKTPOHHBIN
KOHTpPOJIb, 3aluTa pedeparoB, CO3/aHuE Mpe3eHTaluH;
BOCIIPOM3BEJCHHE, [OHMMaHUE, aHalu3, CpaBHEHUE,
OLICHKA, a TaK)Ke TPeOOBaHUS K BBIIIOJHEHUIO OTACIbHBIX
JEUCTBUN

Nutepnperanus pe3yJIbTaTOB HaOTIOICHUI 3a
JeSITeIbHOCTBIO O0YYaIOLIErocss B IMPOLECCE OCBOCHHS
00pa3zoBaTenbHON MTPOTrPaMMBI

JuddepeHnrpoBanHblii 3a4eT/IK3aMeH

IIpenmeTHbIe pe3yabTaThl (0230BbII
YPOBEHb):

[1PG1, I1PG2, I1PG3, I1P64, ITP6S, I1P66,
I1P67, I1P6 8, ITP6 9, ITP6 10, ITP6 11, ITP6
12, T1P6 13, I1P6 14

1.CtapToBasi IMarHOCTUKA MOATOTOBKH O0yYarOIIUXCS 110
HIKOJIbHOMY KYpCy MaTeMaTUKH; BBISIBICHUE MOTUBAIIUU
K U3yYCHHUIO HOBOTO MaTepuara.

2. Texymmii KOHTPOJIb B hopme:

- penIeHus 3a/1a4;

28




Pe3yabTarsl 00y4yeHus

®opMbI U METO/I KOHTPOJIS ¥ OLleHKHU pe3y/bTaTa

YPOBEHb):

17, Ilpy 18, Ilpy 19

IIpenmeTHbie pe3yabTaThl (Yriy0JdeHHbIH

Hpyl, Ilpy2, py3, Ilpy4, Ipy5,
py 7, Ilpy 8, Ilpy 9, Ilpy 10, Ilpy 11, [py
12, Tpy 13, TIpy 14, Tipy 15, IIpy 16, ITpy

JUCHUITIINHBI,

- TECTUPOBAHUS;

Ipy 6, - IOMaIIHEeH paboThI;

4. ITucbMEeHHEBIN DK3aMEH.

-BBITIOJIHEHUS TPOBEPOYHBIX pabOT MO TeMaM Pa3/IesioB
- BBINIOJTHEHUE MPAKTUYECKUX paboT;
- YCTHOTO ¥ TUCBMEHHOT'O OIPOCOB;

- HCCIIEZIOBATEIHCKOM yueOHOM padoThI;
3. uddepenurpoBaHHbIil 3aUeT.

Oo6masi/npogeccuoHanbHas

OcHOBHBIE TOKA3aTEJIH OLEHKH

THI olleHOYHBIX

KOMIIETEHIIUS pe3yJbTarTa MepONPHUATHS
OK 01. Beibupats criocoOb1 Bribupaer wu MPUMEHSECT Ppa3JIMYHbIE | OIICHKA pereHui
peuienud 3ana4 CrocoObl  pemeHuss Mpo(pecCHOHATBHBIX | CUTYAI[MOHHBIX  3aad,
npodeCcCuOHATBHON 3aja4 TECTUPOBAHUE, YCTHBIN
e TEIbHOCTH OMpocC,  MPAKTUYECKUE
MIPUMEHHUTETHHO 3aHSTHS, BbISIBJICHHE
K Pa3JIMYHBIM KOHTCKCTaM MOTUBAIIMU K HU3YYCHHIO
OK 02. Ucmonp30BaTh OcymiecTBISIET NEITEIBHOCTD 110 BEIOOPY U | HOBOT'O MaTepuaa;

COBpPEMEHHBIE CPECTBA
TIOMCKA, aHAJIN3a ’
WHTEPIPETAIINH
nHpopManuu, u
MH(pOpPMAalMOHHbIE
TEXHOJIOTUH IS
BBITOJIHEHUS 3a/1a4
npo¢eCcCuOHATBHON
JeSTeIbHOCTH

MPUMEHECHUIO PA3JIMYHBIX UICTOYHHKOB JIJIS
MOMCKa HEOOXOIUMON HH(POPMAITUH JIJIS

3¢ (HEeKTUBHOTO BHITIOTHEHUS
po¢eCCHOHAIBHBIX 3a]1a4,
po(hecCHOHATLHOTO ¥ TMYHOCTHOTO
pa3BUTHS

OK 03. I[imanupoBaTh 1
peann30BbIBaTh COOCTBEHHOE
npo¢eCCUOHANTBHOE U
JMYHOCTHOE Pa3BHUTHE,
MpeaNPUHIMATEIbCKYIO
JeATeIbHOCTD B
npodeccuoHanbHOU chepe,
MCIOJIb30BaTh 3HAHUS T10
MPaBOBOM M (PMHAHCOBOI
IPaMOTHOCTH B Pa3INYHBIX
KU3HEHHBIX CUTYaIUsIX

AHanu3upyer cOOCTBEHHbIE CHIIbHBIE U
cy1abble CTOPOHBI

Onpenenser nepcrneKTUBbI
po(hecCHOHATLHOTO ¥ TMYHOCTHOTO
pa3BUTHUA

AHanu3upyer CyLIECTBYIOIINE
MPENATCTBUS 151 KAPbEPHOTO pOCTa
OrnpenensieT 3Tarbl J0CTUKEHUS
IIOCTaBJICHHEIX IIeei

Omnpenensier HeOOXOIMMbIE BHEIITHUE U
BHYTPEHHUE PECYPCHI ISl JOCTUKEHUS
uesnen

[Inanupyet KapbepHBII POCT
VYyacTByeT B MEPOINPUATHUSIX,
CIOCOOCTBYIOIIUX KAPbEPHOMY POCTY
Bnaneer HaBblkaMu caMOOpPraHU3aLNUU U
IIPUMEHSET UX Ha MPAKTHKE

Bnageer MmeTonamu camooOpazoBaHus

TEKyIIUH KOHTpPOJIb B
dbopme BBICTYIUICHHUS C
COOOIIIEHUEM,
BBITIOJTHEHUSI  TECTOBBIX
3aJaHuid, YCTHBIX H
MUCBMEHHBIX  OMPOCOB,
Oecenbl o paHee
M3YYEeHHOMY MaTepuaiy,
UTOTOB  TMPAKTHYECKHUX
3aHSITHH,
TEPMHUHOJIOTHYECKHE,
rpaduveckue "
u(poBBIE  TUKTAHTHI,
AJIEKTPOHHBIA KOHTPOJIb,
3amuTa pedeparos,
CO3JIaHHE MPE3CHTALN;
BOCITPOU3BEJICHUE,
MOHUMAaHHUE, aHaus,
CpaBHEHHE, OIICHKa, a
Takke TpeOOBaHMS K
BBITIOJTHEHUTO
OTAEIbHBIX NeUCcTBUHI
W/WIK oTiepauui u T.1.;
MHTEpIIpeTaIHs
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pE3yJILTaTOB
HaOJIIONeHNIT 3a
ACATCIIbHOCTBIO
oOyyJaromerocs B
nporecce OCBOGHUS
o0OpazoBaTenbHON
[IPOrpPaMMBbI

HuddepenurpoBaHHbIit
3ayet / DK3aMeH

OK 04. O¢dpexruBHO
B3aUMOJICUCTBOBAThL U
paboTaTh B KOJUICKTUBE U
KOMaH/1e

YcraHaBauBaeT MO3UTUBHBIN CTUIIh
0011eHusI; BBIOUpAET CTUIIh OOIICHUS B
COOTBETCTBUU C CUTYyAIINCH; MPU3HACT
qy’K0€ MHEHHUE; TPH HEOOXOIUMOCTH
OTCTauBaeT COOCTBEHHOE MHCHHE;
MPUHUMAET KPUTHUKY; BEICT JICTOBYIO
Oecemy B COOTBETCTBUU C ITHUECKUMU
HOpMaMH; coO01aeT OUITHATBLHBIN
CTHJIb TIPH 0(hOPMIICHUH IOKYMEHTOB;
CIOCOOCH K dMITaTHH; OPraHU3yeT
KOJUIEKTUBHOE 00CYXAeHHe paboueit
CUTYyaIuu

DKcnepTHOoe
HaOJIIOAEeHWE W OLIEHKA
pE3yJIbTaTOB
dhopmMupoBaHHS
MOBEICHYCCKMX HABLIKOB
B X0J1¢ 00yUueHUs
JuddepeHnnpoBaHHbII
3ayeT / DK3aMeH

OK 05. OcyuiecTBisATh ['pamMOTHO U CHO GOPMYIHMPYET U U3JIaraeT | OIICHKa peleHni
YCTHYIO U TUCbMEHHYIO MBICIM B YCTHOW M IUCbMEHHOM peYM Ha | CUTyal[MOHHBIX  3ajad,
KOMMYHUKAIUIO Ha FOCYJapCTBEHHOM  s3bIKE€  POCCHICKOHM | BBISIBIIEHHE MOTUBALMU K
rOCYJJapCTBEHHOM SI3bIKE denepauy, ¢ y4eTOM OCOOEHHOCTEH | M3y4EHUIO HOBOT'O
Poccutickoit denepanuu ¢ COLMAJIBHOT'O U KYJIbTYPHOI'O KOHTEKCTa Marepuaa; TEKYIIUH
y4eToOM 0COOCHHOCTEH KOHTPOJTb B (dopme
COLIMAJIBHOTO U KYJIBTYPHOTO BBICTYIUJICHUS C
KOHTEKCTa COOOIICHHEM,
rpaduueckue u
nuGpoBbIE  JUKTAHTHI,
3ammTa pedeparos,
CO3/IaHME MIPE3CHTAIUN,
UHTEpIIpETALNS
pe3yIbTaToOB
HaOmroneHn i 3a
NESTeNbHOCTBIO
oOyuJatomerocs B
nporecce OCBOCHHS
o0Opa3oBaTenbHOMI
IIPOrpamMMBbl
HuddepenurpoBaHHbIit
3ayet / DK3aMeH
OK 06. IIposBasaTh JleMOHCTpHpYET OCO3HAHHOCTD U TIIYyOMHY | DKCIEepTHOE
rpakJaHCKO- NPOSIBJICHUS TPAKAAHCKO-IATPUOTUYECKUX | HAOJIIOJICHUE M OLCHKa
MAaTPUOTHYECKYIO MTO3ULIUIO, YyBCTB UIIO3ULIUU B pE3yJIbTaToOB
JI€MOHCTPHPOBATH X0AenpodhecCHOHAIbHONIEATEIbHOCTH; (bopmupoBaHus

OCO3HAHHOE [IOBEJIECHUE Ha
OCHOBE TPaJUIIMOHHBIX
POCCUMCKUX AYyXOBHO-
HPaBCTBEHHBIX LIECHHOCTEH, B

- IOJTHOTY ¥ OCO3HAaHHOCThCOLIMAIbHOM
3HAYUMOCTH BBIOPAHHOMW CIIEIIUAIBHOCTH;

MOBEICHYCCKHX HABLIKOB
B X0J1¢ 00yUYeHUs
JuddepeHnnpoBaHHbII
3ayeT / DK3aMeH
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TOM 4HCJIE C y4ETOM
rapMOHM3aLUU
MEKHALMOHAJIbHBIX U
MEXXPETUTNO3HBIX
OTHOILIEHUH, IPUMEHSATH
CTaHapThI

- c(hopMHPOBAaHHOCTH NOCO3HAHHOCTH
CHUCTEMBbIMATEPHAIBHO-
JIyXOBHBIXIIEHHOCTEM;

- TOYHOCTH COOJTFOZICHUSI HOPMITOBEICHUS,
NPUHATHIX BOOIIECTBE.

AHTHUKOPPYIIIUOHHOTO
MIOBE/ICHUS
OK 07. CopneiicTBoBaTh CopelcTByeT COXpaHEHUIO OILICHKA perieHuit
COXPaHEHHUIO OKPY KaroLIe OKpYyXaromieicpeabl U coOI0IeHUs CUTYallMOHHBIX  3ajad,
Cpenbl, pecypcocOepeeHnI0, | HOPMAIKOJIOTHUECKOH Oe3011acHOCTH; BBHISIBJICHHE MOTHBAIUH K
MPUMEHSTH 3HaHUsI 00 - OnpenensieT HalpaBJICHUS U3Y4YECHHIO HOBOTO
W3MEHECHHUHU KIIUMAaTa, pecypcocOepekeHus B MaTepuana, TeKYIIUi
MIPUHITUTIBI OEPEKITUBOTO paMKaxmpohecCHOHATBHOMACITEIPHOCTH, | KOHTPOJIb B (dopme
MIPOU3BO/ICTBA, () (HEKTUBHO - COOJIIOIAaeT MpaBUiIa SKOJIOTUYECKOM BBICTYIIJICHUS C
JIECTBOBATH B 0€30MacCHOCTHIIPH COOOIICHHEM,
Ype3BBIYAIHBIX CUTYAITUSIX BEJICHUHUTPOPECCHOHATBLHOUEATEIILHOCTH; | rpaduueckue "
- Onpenensier mMyTH uuppoBble  TUKTAHTHI,
o0ecreueHUIpecypcocOepesKeHus; 3aImuTa pedeparos,
- BeiOupaert neiictBust u hopmbl CO371aHUE TIPE3EHTAIINH,
MOBE/ICHUS B YPE3BBIYANHBIXCUTYAITUSX; HUHTEPIIPETAIHS
- Cobmotaer TpeOoOBaHUS pe3yIbTaTOB
0€30MaCHOCTIKU3HEACATEIbHOCTH, HaO0II0IeHU 3a
OXpaHbITPyAa MPU NeSITeNIbHOCTBIO
OpraHu3alMo0pa30BaTEILHOIO MpoLecca. | 00yJarolerocs B
nporecce OCBOEGHUS
o0pa3oBaTenbHOI
MIPOrpaMMBbI
HuddepenurpoBaHHbIit
3aueT / DK3aMeH
IIK 1.1 Pa3zpaGarbiBaTh [Ipeobpasyer wuymcnoBble U OYKBEHHBIE | DKCIIEPTHOE
pabouyro JOKYMEHTAIUIO BBIpQXCHHS, NMPUMEHSSI MaTeMaTH4ecKHe | HaOIIoeHUE U OIICHKA B
3JICMCHTOB 1 Y3JI0B CHUCTEM 3aKOHBI; MpOLECCe BhINOJTHCHUA:
razocHaokxeuus (CeTeﬁ HpOBOI[I/IT BBIYMCJIICHHUS 110 H3BCCTHBIM

ra3opacrpeeieHus 1
ra3onoTpeOIcHus)

YHCJIOBBIM JIaHHBIM, HPUMEHSS 3HAHUS O
CTENEHAX, KOPHAX, JorapudmMax, OCHOBHBIX
TPUTOHOMETPUUYECKUX (YHKIIHUSAX;
BeImmonHseT MOCTpOeHHE MHOTOTPAHHHUKOB,
TEJI BpAIICHUS, a TaK K€ UX KOMOWHAIMH
IpY TIOMOIIN YEPTEKHBIX MHCTPYMEHTOB, a
TaK K€ «OT PYKH»;

[lponsBoanT aHamm3  TpaduUvecKkoro u
YHICJIOBOTO MaTepuaa BEIOOPKU

- MPaKTHYECKUX
3aHSATHI;

- 3aJaHUU 10
CaMOCTOSTEILHOU
pabore;

- 3aJaHUU 110
KOHTPOJIbHOU paboTe;

- B IIpoIiecce
BBITTOJTHEHUS
WHIUBUAYaTHHOTO
MIPOEKTA.

HuddepenurpoBaHHbIit
3ayer / DK3aMeH
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4.2. OueHoYHbIe MAaTEePHAIbI IPOMEKYTOUHOM! aTTEeCTALMHU:

Bonpocsr 1u1st moarotoBku K audepeHnupoBaHHOMY 3a4eTy:
1. 1. Pemuts 3agauy:

B nernem narepe Ha kaxxJ10oro yyactHuka nojaraercsa 40 r. caxapa B ieHb. B narepe 166
yenoBeK. CKOJIBKO KUJIOTPaMMOBBIX YIIAKOBOK caxapa MOHAJ00UTCsS Ha BECh Jarephb Ha 5 nHei?

B mauke 500 nucroB Oymaru popmata A4. 3a nHepento B opuce pacxoayercs 800 nuctos. Kakoe
HaMMEHbIIIee KOJMYECTBO MaueKk OyMaru Hy»HO KynuTh B opuc Ha 3 Hexenu?

2. Onpenenuts BU rpaduka GyHKIMH, H300paKEeHHOTO HA PUCYHKE:!

YA
yA
%I -.'
‘\'1.\ J"!
"::-.‘ b =ac |— _j
F
“‘b ab ”."
ol 1\ 17
s
b ] e
0 ¢ X

3. Jlana dynxrms f(X)=2x%+4x-5. Beraucmure f(-1)

Jlana ¢pynxmus f(x)=3x%+2x+1. Beraucnure f(-2)

4. Pemure 3aauy:

C ceHTA0ps 10 Mail Ha KeJIE3HOAOPOKHBIE OMIICTHI TS IIKOJILHUKOB JIeicTByeT ckuaka 50% ot
CTOMMOCTH OuJIeTa JJis B3pocaoro. B ceHTsa0Ope cemps (Mama, mamna u peOeHOK-ITKOTBHUK)
Kynuia OmeTsl Ha roe3a. JKene3HoI0poKHBIN OMIIeT 71l B3POCIIOro Maccakupa

cromt 950 py6:eit. KakoBa 00111ast CTOMMOCTB TTOKYTTKH?

MoobunwHbIii Tenedon croun 3500 pybneit. Uepes HEKOTOpOE BpeMs IICHY Ha 3Ty MOEIb
cam3min 10 2800 py6reit. Ha ckonbko nporeHToB Oblia CHIKEHA 1ieHa?
5. Pemmte HepaBeHCTBO X-5 < 5x+11 V4

6
Pemre HepaBeHcTso: 3¥71 > 9

6. Haiinure mutomane Tpanenuu, n300paxk€HHON Ha PUCYHKE.

0

Haiiaure nuomans TpeyroiabHUKa, H300paskeHHOTO HAa PUCYHKE

ol i s s e
[T S,

7. Beraucnure:
V16 ' Y1
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8. Berunciure 5x%3 - xV7 npu x = 2,
5x13 - x1" mpux =3
9. Boruncnure:log, 4 + log,, 3

Boruucnure: log, 44 —log, 11

10. Kak Ha3bpIBalOTCS 1B MPSMBIE B IPOCTPAHCTBE, KOTOPHIE MEPECEKAIOTCST MO MPSIMBIM
yraom?

Kaxk Ha3piBatoTcs 1BE MpsIMbIE B IPOCTPAHCTBE, KOTOPHIE JIEKAT B OAHOM IJIOCKOCTH U HE
nepecekaroTcs?

11. JlaHbI BEKTOPBI AB(-1;3;-3) 1/1Rg (4 —5; 1). Haiimure cyMMy M Pa3HOCTH BEKTOPOB.
12. Pemure ypaBuenue: log,(x — 12) = 3, log;(x +9) = 4
13. Pemmte HepaBenctBo 577 <125, 8x-8 > 9x+8

14. Haiingute xopens ypaBHeHus Vx + 12 = 6, Vx + 3 = 3

o 107, 51
15. TlepeneauTe Mepy W3 pajiaHHOH B rPalyCHYIO —5—; —
16. Pemure ypaBHeHue: 2%%-302X—4=0; 3% 4+8:3*—-9=0
T , 21
— Sln —

T 2T .
17. Beraucnure:cos — - cos — — sin
12 3 12 3

. 17m 51 171 . 5w
SIN—*CO0S— — COS—* SIn—
6 3 6 3

18. Pemute 3amauy:

- Uepes BepIIMHY OCTPOro yria npsMoyroiabHoro TpeyroibHuka ABC ¢
npsimbIM yriioM C nposeneHna npsMas AD, nepneHauKysspHast INIOCKOCTH
TpeyroiapHuka. Haiinure paccrosaue ot Touku D 1o Bepmmn B u C, ecnu a=7,
b=9, c=11.

- Uepes BepiinHy OCTPOro yria npsMoyroiibHoro tpeyroibHuka ABC ¢
npsimbiM yriioM C mpoBeneHa npsiMast AD, nepneHauKysipHast IiI0CKOCTH
tpeyroasuuka. Haiinure paccrosiaue ot Touku D 1o Bepumu B u C, ecin a=6, b=8, ¢c=10.

Bonpoch! 1151 MOATOTOBKH K K3aMeHY:

BapuanTt 1
Yactsp 1
Omeemom K 3a0anuam 1-12 aenaemca yenoe 4ucno unu KOHEYHAaAn 0eCAMUUHas
0poob. Bo écex 3a0anuax yucna npeononazaromcs 0eicmeumeibHolMu, eCii OnMoeaIbHO He
YKa3ano unoe. 3anuuiume noJyuueuieecs YUcio cnpasa om HOMepa cOomeemcmeyoue2o
3a0anun. Eounuysl uzmepenus nucamo ne HyMHcHO.
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1. B tpeyronbuauke ABC yron C pasen 90°, AC=4, sinA = 0,6. Haiigure
AB. Y

2. HalimuTe kBaapar JJIMHBI BEKTOpa a+b

o 2 4 10

3. B numnapuueckuii cocyn Hamumu 1800 cM>Bosbl. YpoBeHb
JKUJIKOCTH OKa3ajcs paBHbIM 12cM. B Boy MOJIHOCTBIO MOTPY3Uiu AeTaidb. [Ipu 3ToM ypoBeHb
XKHUJIKOCTH B cocyie moansics Ha 2 cMm. Haiinute o6bem neranu. OTBeT naiite B Ky0.cm

4. I3 MHOXecTBa HaTypajbHBIX YKcen oT 58 10 82 Hayaauy BbIOMparoT oxHO yncio. Kakosa
BEPOATHOCTH TOTO, YTO OHO AENUTCA Ha 67

5. /IBe (paOpuku BBITYCKAIOT OJIMHAKOBBIE CTEKIIA JIJIs1 aBTOMOOMIBHBIX (ap. [lepBas padpuka
Beinyckaet 40% 3tux crexon, Bropas — 60%. [lepBas pabpuka Beimyckaet 1% OpakoBaHHBIX
CTEKOJ, a BTopas — 2%. Haiinure BeposTHOCTh TOTO, YTO KYIUICHHOE B Mara3uHe Clly4aitHoe
CTEKJIO OKaxkeTcs 0e3 Opaka.

| 5 1
6. Pemnte ypaBHeHue ==
2x-3 3

7. HaiimTe 3HaueHMe BeIpakeHHus + 5482 — 4202

8. Ipamas y=2X+37 sBnsiercs KacaTenbHol K rpaduky GpyHkuun y=x3+3x2-7x+10. Haiimute
a0CITUCCy TOYKU KacaHUsI.

9. 3aBucuMocTh 00beMa cripoca ( (€AMHUI] B MECSAIT) Ha MTPOIYKIIMIO TIPEANPUATHS MOHOTIOJIMCTA
OT IIeHHI p (ThIC. py0. 3a Mecs) Beraucisgercss o gpopmyine q=70-5p. Beipyuka npeanpustus
(B THIC.pyO 3a Mecsin) BeIUmcisieTcs mo dopmysie r(q)=qp. Onpeaenure HauOOIBIIYIO IICHY P,
IpU KOTOPOil MecsiuHasi BBIpydKa cocTaBUT He MeHee 240 Tric.py0. OTBeT maiiTe B THIC.pyoO. 3a

el

10. 3aka3 Ha usrotoByieHHe 156 neTaneii mepBplii pabo4Mii BBIMOMHSET HA 1 yac ObIcTpee, Yem
BTOpOi. CKOJIBKO J1eTalieil 3a yac M3roTaBIMBAET MEPBBIA pabOUMiA, €CITM U3BECTHO, YTO 3a Yac
OH M3roTaB/IMBaeT Ha | Jetanb 0oJbIle BTOPOro

11. Ha pucynke u3obpaxen rpaduk ¢pyunkuun f(X)=kx+b. Haitnure f(-5)
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2
12. HaiimuTe HanbosbInee 3HaueHne GyHkiuu Y = 4C0S X 2l X+9 Ha oTpeske [—{;0}
T

RN

=Y

/
7

Yacrtn 2.

Conepxur 3aganus 13-19. 3anumure cHayaja HOMep BbINOJIHsIeMOro 3aganus (13, 14 u
T.X), 4 3aTeM I0JIHOe 000CHOBAHHOE pellieHue U 0TBeT. OTBeThl 3alIUChIBANTE YeTKO U

pa30op4yuBO

13. PemmTe HEpaBEeHCTBO METOJIOM HHTEPBAJIOB:

x?—-9

14. Pemite ypaBHEHHE (4X -9.2" +8)-\/X—2 =0

15. Touka A IpUHAAIEKAT OCHOBAHUIO IIMJIUH/IPA, H300pAKEHHOTO HAa PUCYHKE, a TouKa B —
ocu OO0’ storo rumuaapa. CKOMUpyHTe PUCYHOK U 0TMeTbTe Touky C, B KOTOpoii npsimast AB

nepecekaeT OOKOBYIO MOBEPXHOCTh LIMJIMHPA.

16. Pemmre ypaHenue: 2Sin>x+3c0sx=0. YkaxuTe KOPHH ypaBHEHHUS, TIPHHAIEKALIHE

oTpesKy [-m; m].

17. Pemmure cuctemMy ypaBHEHUI

18. OcHoBaHMe HAKJIOHHON TPEYTOJIbHON MPU3MBI — PABHOOEPEHHBIN TPEYTrOJIbHUK, BHICOTA
KOTOpOTO paBHa 6, a yron npu ocHoannu 60°. bokoBoe pedpo, paBHOE 8, HAKIIOHEHO K
TJIOCKOCTH OcHOBaHHs nof yriaom 60°. HaiiguTte 06beM mpu3MbL.

19. PaBHOOOYHas Tparerys ¢ ocHoBaHUAMHU 12cM 1 20 ¢M U BBICOTOH 5CM BpaIaeTcsi OKOJIO
MEHbILIEro ocHoBaHus. Halinure miomans NOBEpXHOCTh TeJla BpaILleHHs.

4.3. OueHoYHbIe MATEPHAJIbI TEKYIIET0 KOHTPOJISA:

0

+B

F R

-

7x6 <1

o

N~

0,574 =512

Jx+2,/y =5
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OueHoYHbIE MaTepuaabl Il TEKYLIErOo KOHTPOJs YCIEBAEMOCTH IPEACTABICHBI B
Ipunoscenuu 2.
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	1. 1. Решить задачу:
	В летнем лагере на каждого участника полагается 40 г. сахара в день. В лагере 166 человек. Сколько килограммовых упаковок сахара понадобится на весь лагерь на 5 дней?
	9. Вычислите:,,log-12.-4+,,log-12.-3..
	Вычислите: ,,log-2.-44−,,log-2.-11..
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	Как называются две прямые в пространстве, которые лежат в одной плоскости и не пересекаются?
	16. Решите уравнение:  22х- 3•2х – 4 = 0;     ,3-2х.+8∙,3-𝑥.−9=0

