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o cnenuansHocTr: 08.02.15 «udopManmoHHOE MOJETUPOBAHUE B CTPOUTENHCTBEY

IMpoduis: TexHOMOTIUECKHi

bysynyk, 2026



Pa6ouas nporpamma yge6roit nucuummmas OY /(.11 «MartemaTuria» paspaboTaHa Ha OCHOBE:

- efepaTbHOTO IOCY JAPCTBEHHOT0 00Pa30BATENLHOTO CTAHAAPTA CPEAHEro o0mero oOpazosanus (MpuKas3
Munobprayxu Poccum ot 17 mas 2012 r. Ne 413 «O6 yrsepxnaennyn PeseparbHOro rocyAapcTBEHHOTO
06pa3oBaTeNBLHOTO CTAHAAPTA CpeiHero obmero obpasosanusy (B pea. ot: 27 nexabps 2023 r. Ne 1028, 12
¢espans 2025 1., Ne 93);

- OefepalbHOrO  roCy/IaAPCTBEHHOTO 00Pa30BaTENHLHOIO CTAHIAPTA CPEJHEro NPOeCCHOHATBHOro
obpasosanust 10 cnenmanbHocT 08.02.15 «Mudopmanuonnoe MogeidpoBanHMe B CTPOHTENLCTBE,
YTIBep)KACHHOro mpukazom MunucrepctBa npocsemiennss PO or 13 wmomst 2023 1. Ne 531
(3apeructpuposano MunucteperBoM foctuiuu PO ot 17.08.2023 r. Ne 74854);

C yYETOM:
- QenepansHoil 00pazoBaTenbHOM IPOrpaMMBI CpeliHero 06IIero 06pasoBanus, YTBEPKACHHONH MPAKazoM
Munucrepersa npoceemenus PO or 18 mas 2023 r. Ne 371 (3apeructpupoBansoii MuHHCTEpCTBOM
foctunuy P® 12 wrons 2023 r. « 74228, ¢ n3menenusimu 1 jononHenusmu ot: 1 despans 2024 1. Ne 62, 19
mapra 2024 r. Ne 171, 8 oxrabps 2025 r. Ne 729, 10 nos6ps 20251. Ne808);

-Ilpumepnoit  pabGoueilt nporpammsr  o6ieoOpasoBaTensHON  JUCHMIUIAHEL  «MaTeMaTHka» s
npo(eCcCHOHATBHBIX 00pa3oBaTENbHBIX OPraHU3alM, YTBep/ACHHOH COBETOM TI0 OLEHKE CONEPIKAHIS U
KayecTBa MPUMEPHBIX pabouux mporpamm o0IIeo6pa3oBaTENILHOIO U COLUAILHO-IYMAHUTAPHOIO HMUKIOB
cpenrero npodeccuonansroro obpazosanus GI'BOY JIIO UPIIO (uporoxon Ne 9/2026 ot 23.14.2026 1.).

Opranusaums — pazpaGoTumnic:
Iocynapersennoe apronomnoe npodeccuonansioe ofpasosarenbhoe yupesxaenue «bysynykexuii
CTPOUTEIBHBINA Kosnemi» . bysynyka Openbyprekoii obnactu

Pa3pa6orumim: : ’
Illep6axosa M. A. — npenogaBatesib BHICIIEH KBATN(DUKALMOHHON KaTEropun

BuyTpeHHAN TEXHUYECKAs DKCIePTH3a:
Cempixuna E. A. — 3am.upexropa 1o YMP
burmam O. Y. — meToauct

Bryrpennsis cofepikaTeabHas DKCHEPTH3A:
Cewmpikuna E. A. — 3am.upexropa mo YMP
Crenannmesa C. A — pyxosogurens [TIK

Pacemorpeno Ha 3aceqanuy IIpeMETHO-IMKIIOBOM KOMUCCUM NPETofaBaTesel 001meo6pa3oBaTenbHbIX,
O0IMX TyMaHUTAPHEIX, CONMATBHO-9KOHOMUYECKHX, MATEMATUIECKIX 1 OOIIHX €CTECTBCHHOHAY YHBIX
JIACIIUIUINH,

Iporoxon Ne 1 or 31 aBrycra 2026 r/%///
Pyxosogurens [T1IK 3 // ~ /Crenanumesa C. A./

(mozammmen) (Davuns, MaHLHABL)
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1. OBIIIASLI XAPAKTEPUCTHUKA PABOUYEH ITPOT'PAMMBbBI YYEBHOM
JUCIHIUTIJIMHBI
OVY]/I.11 MaremaTuka

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

Pabouast mporpamma o011e00pa3oBaTeIbHON y4eOHON IUCHUIUIMHBI SBISICTCS COCTABHOM
YacThI0 MPOTPAMMHO-METOAMYECKOTO COMPOBOXKIEHUS 00pa30BaTeNbHON MPOTPAMMBI CPEIHETO
obmero oopazoBanus, peanuzyeMoii B 'AIIOY «by3ynyKkckuii CTpOUTENBHBIN KOJIIEIK» B TIpeIeax
ocoenust OIl CIIO Ha 6aze OCHOBHOTO OOIEro 0Opa3oBaHMs C MOJYyYEHHUEM CPEAHETO OOIIEero
obpazoBanus no crnenpasibHocTH 08.02.15 MHbOpManmoHHOE MOIETUPOBAHUE B CTPOUTEITHCTBE.

O6meobpa3oBarenbHas AMCUUIUIMHA U3YYaeTCsl Ha YIITyOJIeHHOM ypOBHE.

YyeOHas TUCIUTIIINHA BXOIUT B 00111€00pa30BaTeIIbHBIN IIUKI 00pa30BaTEIIbHON MPOTPAMMBbI
cpenHero mpodeccruoHaabHOro 00pa3oBaHUs Ha 0a3e OCHOBHOrO OOIIero oOpa3oBaHUs MpH
MOATOTOBKE CIEUAIIMCTOB CpeiHero 3BeHa 1o crnenuanbHoctu CIIO — 08.02.15 Ungopmayuonnoe
MoOenuposanue 8 Cmpoumenbcmee.

1.2. Ilnanupyemble pe3yJbTaTbl OCBOEHUS JUCHUILUINHBI:

B cootsercTBun ¢ ®I'OC CIIO u Ha ocHoBe TpedoBanuii PI'OC COO B paMKkax mporpamMmmbl
yueOHou qucrumnael OV/]. 11 Mamemamuka 00yYarOIIMMHICS OCBAaUBAIOTCS PE3YyJIBTATHI:

- obume (muuHoctHbIe (JIP), MeTanpenMeTHbIe(YHUBEpCAIbHBIE yUeOHbIE MO3HABATEIbHBIC
nevicteust  (YVYIII), yHuBepcaibHble YyueOHbIE KOoMMyHUKaTuBHble neictBus (YYK]),
yHHUBEpcalibHbIe YueOHbIe perysatuBHble aeicTus (Y YP/I));

- JIUCHUIUTMHApHBIC (TIpeaAMETHBIC pe3ynbTaThl 0a3zoBoro ypoBHs (IIP6), mpenmernsie
pe3ynbTarhl yriayosnenHoro yposus (I1Py)).

Koanbl

pe3yIbTATOB Iliianupyemble pe3yibTaThl OCBOCHUA Y4eOHOM TUCIHUILIMHBI BKJIYAIOT:

JInunocTHbIe pe3yabTarhl (JIP)

TPAKAAHCKOT0 BOCIIMTAHUSA

1P 03 MPUHITHE TPATUIIMOHHBIX HAI[MOHAIBHBIX, OOIEYETIOBEUSCKUX TYMAHHUCTUYECKUX
U JEMOKPATHYECKUX IICHHOCTEH;

MATPUOTHYCCKOI'O BOCIUTAHUA:

LIEHHOCTHOE OTHOLIEHHWE K TOCYJapCTBEHHBIM CHUMBOJAM, HCTOPHUYECKOMY H
JIP 09 MIPUPOAHOMY HACIIEINIO, TAMATHUKAM, TPAIULIUSIM HApO0B Poccuu, JOCTHKEHUSIM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX M TPYE;

AYXOBHO-HPABCTBCHHOI'0 BOCIIMTAHMSA:

JIP 11 OCO3HAHMUE NYXOBHBIX 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 IyILIEro;
OTBETCTBEHHOE OTHOIICHHWE K CBOMM POJAUTENSM M (WJIM) APYTUM YlIeHAM CEMbH,

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

B COOTBETCTBHUU C TPAAUIMAMU Hapo0B Poccuu;

ICTETUYCCKOTO BOCIIMTAHUSA .

1P 16 ACTETUYECKOE OTHOLICHHE K MHpY, BKJIIOYas OSCTETUKY ObITa, HAY4YHOTO U
TEXHHUYECKOI0 TBOPYECTBA, CIOPTA, TPYJIa M OOIIECTBEHHBIX OTHOIICHUH;

CIIOCOOHOCTH BOCIIPUHUMATH PA3JIMIYHBIC BUJIBI UCKYCCTBA, TPAAUIIUHU 1 TBOPUCCTBO

JIP17 .
CBOETO M JIPYT'MX HapOAOB, OLLYIIATh SMOLNOHAJIBHOE BO3/ICHCTBUE HCKYCCTBA,




Koanl
pe3yJbTaTOB

Iliianupyemble pe3yibTaThl OCBOCHUA Y4eOHOM TUCIHUILIMHBI BKJIYAIOT:

JIP 18

yOKIACHHOCTh B 3HAYUMOCTH JUISI JIMYHOCTH W OOIIECTBA OTEYECTBEHHOTO U
MHUPOBOTO HCKYCCTBa, OSTHHYECKMX KYJIbTYPHBIX TpPAAULMA M HAPOJHOTO
TBOPYECTBA;

TPYAOBOTO0 BOCHIMTAHMSA:

JIP 23 TOTOBHOCTB K TPY/y, OCO3HAHHE IIEHHOCTH MacTepCTBa, TPYI0JII00ue;
TOTOBHOCTh K AaKTHBHOM JIESITEILHOCTH TEXHOJOTHMYECKOM U CONMaJIbHOU
JIP 24 HAPABIEHHOCTH, CIIOCOOHOCTh WHUIIMHPOBATH, IJIAHHUPOBATH U CAMOCTOSITEIILHO
BBITIOJIHSITh TaKYIO JESTEIHHOCTD;
WHTEpEC K pa3Iu4HbiM cdepaM MNpoPecCHOHATHHONU AEATEeIHHOCTH, YMEHHE
JIP 25 COBEpIAaTh OCO3HAHHBIA BBIOOpP Oyaymiell mpodeccuun | Pean30BHIBATH
COOCTBEHHBIC JKM3HEHHBIC IJIaHbI;
P 26 TOTOBHOCTh M CITIOCOOHOCTh K 00pa30BaHUIO M CAMOOOPA30BAHUIO HA MPOTHKEHUU

BCEH >KU3HHU,

IKOJOIrHIeCKOro BOCNMMTaHuA:

JIP 29 AKTUBHOE HEMPUSTHUE IEUCTBUN, MPUHOCSIIMX BPEI OKPYKAIOUIEH CpELE;

TP 30 YMEHHE  [POrHO3MPOBATH vHe6nar0nmeHHe HKOJOTUYECKUE TMOCIEACTBUS
IPEANPUHUMAEMBIX ACHCTBUMN, TPENOTBpALIATh UX;

JIP 31 pAaCIIMPEHUE ONBITA IESITENLHOCTH 3KOJIOTMYECKOW HAIIPABICHHOCTH;

IMCHHOCTH HAY

YHOI'O MMO3HAHUS

c(OpPMHPOBAHHOCTH MHUPOBO33PEHHSI, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO

JIP 32 pPa3BUTHS HayKH U OOIIECTBEHHOW MPAKTHKH, OCHOBAHHOTO Ha JUAjore KyJabTyp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYIBTYPHOM MUDE;
JIP 34 OCO3HAaHHUEC T CHHOCTHU HaquOfI ACATCIIBHOCTH, TOTOBHOCTH OCYHICCTBIIATH

IMPOCKTHYIO U UCCICAOBATCIIBCKYIO ACATCIIPHOCTh MHANMBUAYAJIbHO 1 B I'PYIIIIC.

MetanpeaMeTHble pe3yJIbTaThl

YHUBepcaJbHbIe Y4eOHbIe Mo3HaABaTeabHbIe aeiicTBus (Y YILI):

a) 6a3oBble JI0

ru4yecKue AecTBUuA:

CaMoCTOSITeNIbHO (OPMYJIUPOBATh U AKTYaIU3UPOBATH MPOOJIEMY, paccMaTpUBATh

YVIl/Ja.l
€€ BCECTOPOHHE;
YCTaHABIMBATh CYIIECTBEHHBIM TNPU3HAK WIM OCHOBAaHUS [JIsl CpPaBHEHMS,
YVIl[a.2
KJ1acCU(UKaUU U 0000IICHNUS;
VYIIla3 ONpeNeNsaTh LeNu JeATEIbHOCTH, 3aJaBaTh M[apaMeTpbl W KPUTEPUU UX
JIOCTHKECHHS;
YVII[a.4 BBIABJISITh 3aKOHOMEPHOCTH U IPOTUBOPEUYHS B pACCMATPUBAEMBIX SBJIICHUSAX;
VYII/a.s BHOCHTE KOPPEKTHBBl B IEATENBHOCTb, OLCHMBATE COOTBETCTBHE DE3YNBTATOB
1[EJI5IM, OLICHUBATh PUCKHU MOCJE/ICTBHI IE€SITEIbHOCTH;
YVII/a.6 pa3BUBATh KPEATHBHOE MBIIICHUE TIPH PEIICHUH )KM3HEHHBIX MPOOJIeM;
0) 0a30BbIe HCCIeI0BATENbCKHE JIeliCTBUS:
VYIIL6.1 BJIa/IETh HABbIKAMHU Y4YeOHO-HCCIEAOBATENbCKON M TMPOEKTHOM JeATeIbHOCTH,
HABBIKAMU pa3peIIeHus MPooIeM;
VYITI6.2 CIIOCOOHOCTh M TOTOBHOCTh K CAMOCTOATEIBHOMY IOHUCKY METOJOB PpEIICHHUS
MPaKTUYECKUX 3a/1a4, IPUMEHEHUIO PA3JIMYHBIX METOI0B IMO3HAHUS;
BBISIBJISITh IPUUMHHO-CIIE/ICTBEHHBIE CBSI3U M aKTyaJIM3UPOBATh 3a/1auy, BbIIBUTATh
VYVIIJ] 6.6 TUIIOTE3y €€ pEIICHUs, HaxXOJWTh AapryMEeHThl [JIsi JOKa3aTelbCTBA CBOUX
YTBEPKJICHH, 3aaBaTh NapaMeTPbl U KPUTEPUU PELICHUS;
VYII6.7 AQHAJIM3UPOBAThH IOJYYEHHbIE B XOJ€ PEIICHUS 3a1ayd Pe3yJbTaTbl, KPUTHUUECKU
OIICHUBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCJIOBUSIX;
VYT 6.9 pa3zpabarbiBaTh IJIaH pEIICHUs NPOoOJIEMbl € YYETOM aHalu3a HUMEIOLINXCS

MaTepUAJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;




Koanl

Iliianupyemble pe3yibTaThl OCBOCHUA Y4eOHOM TUCIHUILIMHBI BKJIYAIOT:

pe3yJbTaToB

VYITI6.10 OCYILIECTBIISATH LIEJICHAIIPABICHHBIN IOUCK IEPEHOCca CPEACTB U CIIOCOOOB ACUCTBUS
B PO ECCHOHAITBHYIO CPEIY;

VYII6.11 yMETh TEPEHOCUTh 3HAHHMS B TII03HABATENBHYIO M MPAKTHYECKYI0 00JacTu
KU3HEJCSATCIBHOCTH;

YVIIJI6.12 | yMeTh HHTETPUPOBATh 3HAHUS M3 PAa3HBIX YUEOHBIX IPEIMETOB,

VYVII]6.13 BBIJIBUTATh HOBBIE UJIEH, TTPEIaraTh OpUTMHAIBHBIE OAXObI U PEIICHUS;

YVIIJ]6.14 | cTtaBuTh npobIeMbl U 3aJ1a4H, TOMYCKAIOIINE aJIbTepHATUBHbIC PEIICHHUS;

B) padoTta ¢ nHpopManmei:

YVIIA B.1

BJIa/IeTh HAaBbIKAMHU MOJy4YeHUs: WHGOpMAlMU M3 UCTOYHUKOB pAa3HBIX THIIOB,
CaMOCTOSITENIbHO ~ OCYLIECTBJISATh  MOWCK,  aHaJlIU3, CHUCTEeMAaTH3alUui0 U
MHTEPIpETALNI0 HHPOPMALIMK Pa3IMYHbIX BUJIOB U (OPM MpeICcTaBICHUS;

YV B.2

CO3/1aBaTh TEKCTHI B pa3IMYHBIX (hopMaTax ¢ y4eTOM HazHauyeHUs MH(OpMAIMU U
LIEJIEBOM  ayAUTOpUH, BBIOMpas ONTUMAIbHYIO (OpMY MpPEACTaBICHUS U
BU3YaJIM3alUy;

YVII B.3

OLIEHUBATh JIOCTOBEPHOCTb, JIETMTUMHOCTh HMH(OpPMAILMU, €€ COOTBETCTBUE
IIPaBOBBIM M MOPaJIbHO-3THUYECKUM HOpMaM;

YV 5.4

UCIIOJIb30BaTh CPEACTBA MH(OOPMAIIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJOTHH B
peI_HeHI/II/I KOTHHUTHUBHBIX, KOMMYHI/IKaTI/IBHBIX nu OpFaHI/I?)aI_[I/IOHHBIX 3a4a4 C
cobmoieHneM TpeOOBaHW JPrOHOMHKH, TEXHUKH OE30MacHOCTH, THUTHCHBI,
pecypcocOepekeHusi, MPaBOBBIX U ATUYECKHMX HOPM, HOPM HH(OPMAIMOHHOU
0€e30MacHOCTH;

YVIIA B.5

BJIAJICTh HAaBbIKAMH PACIIO3HABAHUS M 3alUTHl MHPOpPMALUH, UH(OPMAIIMOHHON
0€30I1aCHOCTH JINYHOCTH.

YHHBepcaJibHble Y4eOHble KOMMYHHKaTHBHBIe AelicTBus (YYKJI):

a) oOueHme:
YVK]/ a.l OCYIIECTBIISITh KOMMYHHKAIIUH BO BCeX chepax KU3HU;
pacrio3HaBaThb HeBep6aJII:HBI€ cpeacrBa O6H_I€HI/I}I, IIOHUMAThb 3HAYCHUC
YVK] a.2 COITMAIPHBIX 3HAKOB, PACMO3HaBAaTh MPEANOCHIIKH KOH(JIMKTHBIX CUTYyallMid H
CMSIr4aTh KOH(IJIUKTBL;
VYK a.5 Pa3BEpHYTO U JIOTHYHO M3JIaraTh CBOIO TOUKY 3PEHHSI C UCTIOIb30BAHUEM S3bIKOBBIX
] CPEACTB;
0) coBMecTHasl 1eATeJIbHOCTD:

IMOHUMATb W HUCIIOJIB30BATh IMPCUMYIICCTBA KOMaH,Z[HOI\/'I n I/IHI[I/IBI/I,Z[yaJIBHOI\/'I

YVYKJI 6.1 paBOTH;
HpI/IHI/IMaTB neiaun COBMGCTHOI\/'I ACATCIIbHOCTH, OpFaHI/IBOBBIBaTB nu KOOpI[I/IHI/IpOBaTB

YVK][6.3 JICUCTBUA MO €€ IOCTUKEHUIO: COCTABJISATh IUIAH JIEUCTBUIM, paclpeesaTh poau ¢
Y4eTOM MHEHHUH YYaCTHUKOB 00CYKJaTh Pe3yJIbTaThl COBMECTHON pabOThI;

YYKﬂ 65 npez[naraTb HOBBIC HpOGKTB}, OLICHUBAThHb nacu C IIO3UIINN HOBU3HHEI,
OPUTMHAJILHOCTH, MPAKTUYECKON 3HAYUMOCTH;

VYK 6.6 KOOpIUHUPOBAThL U BBIHOHHHTI: paboTy B YCIOBHUSIX PEaIbHOTO, BUPTYaJIbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICHUCTBUS;

YYKﬂ 67 OCYH.IGCTBJI}ITB IIO3UTHUBHOC CTpaTequeCKoe IIOBCACHUEC B paS.HI/I‘-IHI:IX CI/ITyaI_[I/IHX,

IMPOSBJIATE TBOPUYECTBO U B006pa}KeHI/IC, OBITH WHUUATUBHBIM.

YHHBepcaJibHbIe YUeOHble peryasTuBHbIe aeiicTus (YYPJI):

a) caMOOpraHu3anmsi:

CaMOCTOSITENIBHO ~ OCYIECTBIIATh IO3HABATENbHYIO JI€ATEIbHOCTh, BBISBIISTH

YVYP]I a.l poOJIeMBbI, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIC 3aJa4ll B 00pa30BaTEIHbHOM
JESITENIbBHOCTH U KU3HEHHBIX CUTYaIUIX;

YVYPI a2 CaMOCTOSITEJIFHO COCTABJIATH IUIAH PEUICHHS MPOOJIEMBI C yYETOM HMMEIOLIHXCS




Koanl

Iliianupyemble pe3yibTaThl OCBOCHUA Y4eOHOM TUCIHUILIMHBI BKJIYAIOT:

pe3yJIbTAaTOB
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH M MPEANIOYTESHUH;
YVP]l a.3 JIaBaTh OIIEHKY HOBBIM CUTYallHsIM;
VVYPI a5 JienaTh OCO3HAHHBIM BHIOOpP, apryMEHTHUPOBATh €ro, OpaThb OTBETCTBEHHOCTH 32
peuieHue;
CHOCOOCTBOBaTh (POPMUPOBAHUIO M TPOSBICHUIO MIMPOKOH 3PYIHIMU B Pa3HBIX
YVP[a.7 00J1acTsAX 3HAHUH, MOCTOSTHHO TIOBBIIIATH CBOW 00pa30BaTEIbHBIN U KYJIbTYPHBIHA

YPOBEHb;

0) CAMOKOHTPOJIb:

YYPI 6.1

JaBaTb OLCHKY HOBBIM CHUTyalUsAM, BHOCHUTb KOPPCKTHUBBI B ACATCIBHOCTD,
OLCHUBATL COOTBCTCTBUC PC3YJILTATOB LCIIAM;

YYP 6.3

UCIIOJIb30BaTh MpHUEMbl pedieKkcuu I OIEHKH CUTYyalliHd, BhIOOpa BEpPHOTO
peuieHus;

B) SMOIMOHAJI

bHbIN MHTEJVIEKT, IPeNnoJIaralmmuii copMupoOBaAHHOCTD:

YYP/I 5.1

CaMOCO3HaHUs, BKJIFOYAIOIIETO0 CIIOCOOHOCTh MOHUMATh CBOE SMOILMOHAIBHOE
COCTOSIHHE, BUJICTh HAIIPABJICHHsI Pa3BUTHsI COOCTBEHHOI 3MOLMOHAIBHON cdepsl,
OBITh YBEpEHHBIM B cele;

YVP/ B.2

CaMOpETyJIMpPOBaHMs, BKIIOYAIOLIETO CaMOKOHTpPOJIb, YMEHUE TPUHUMATDH
OTBETCTBEHHOCTh 33 CBO€ IIOBEACHHE, CIIOCOOHOCTh aJanTHUPOBAThCS K
SMOLMOHATBHBIM U3MEHEHUSIM U MPOSIBISITh THOKOCTh, OBITH OTKPHITHIM HOBOMY;

YYP] 5.3

BHYTPEHHEH MOTHUBALIMM, BKJIOYAIOLIECH CTPEMJICHHE K JOCTHKECHHUIO LEIU U
yClexy, ONTUMH3M, MHUIMATUBHOCTb, YMEHHUE NIEMCTBOBATH, MCXOJS W3 CBOUX
BO3MOXKHOCTEH;

YVP] B.4

SMIMATHH, BKJIIOYAIOUIEH CIHOCOOHOCTh IMOHMMAaTh 3MOLMOHAIBHOE COCTOSIHHUE
JPYTUX, YYUTBHIBATh €r0 IMpPH OCYIIECTBICHWH KOMMYHHKAIIMH, CIIOCOOHOCTH K
COUYBCTBMIO U CONEPEKUBAHUIO;

YVYPA B.5

COLMAJIBHBIX HABBIKOB, BKJIIOYAIOIIUX CIOCOOHOCTh BBICTPAMBATH OTHOIIEHUS C
JPYTUMH JIIOJIbMH, 3a00THTHCS, TPOSIBIISATh HHTEPEC U Pa3peIIaTh KOH(IUKTHL;

I) NPUHATHE ce0sl U IPYTUX JIIOJei:

YYP/Ir.2

IIPUHUMATh MOTHBBI M apryMEHTBHl JIPYTHX JIIOACH INPU aHaIu3€ pPE3yJIbTaTOB
JEeATEIbHOCTH;

YVYPr.3

IPU3HABaTh CBOE MPABO U MPABO APYTUX JIOEH HAa OLIHOKH;

VYP]Ir.4

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3UIUH IPYTOr0 YEJIOBEKA.

IIpenmeTHble pe3yjabTaThl 0a30Bblii ypoBeHb (I1PO)

I1P61

Brnagenune meromamMM JOKa3aTenbCTB, AITOPUTMAMHM pEHICHUS 3a1ad; YMEHHUS
dbopMyIUpoOBaTh ONMpEAeTIeHHs, aKCHOMBI U T€OPEMBI, IPUMEHSATh HX, TPOBOJHTH
JI0OKa3aTeNIbHbIEC PACCYKIEHUS B XO/I€ PELICHUS 33]1a4

I1P62

YMeHHne omnepupoBaTh MOHITHAMHU: CTEIEHb YHCIA, JOTapU(Mbl YHCIA; YMCHHE
BBIIOJIHATEH BBIYUCIIEHUE 3HAUCHUN U Hp606pa30BaHI/I5I BBIpa)KeHI/Iﬁ CO CTCIICHAMU
u jorapudmMamu, mpeoOpazoBaHusl TPOOHO-PAIIMOHATILHBIX BBIPAKEHUH;

I1P63

YMeHue  onepupoBaTh  NOHATHUSAMU:  palMOHaJbHBbIE,  HpPpALMOHAJIbHBIC,
MoKa3aTelbHbIe, CTEIIEHHBIE, JIOrapu(pMUYeCKre, TPUTOHOMETPUYECKHIE YPABHEHHUS
Y HEPAaBEHCTBA, X CUCTEMBI

[1P64

YMeHuss omnepupoBaTh TMOHATUSAMHU:  (YHKUMS, HENpepbiBHas  (QYyHKIUS,
MPOW3BOJHAS, TEPBOOOpa3Has, OMPEICICHHBI WHTErpaj; YMEHUS HaXOIHUTh
MPOU3BOJHBIE 3JEMEHTAPHBIX (DYHKUMHA, MCIONB3Yysl CHPAaBOYHBIA MaTepHabl;
UCCIICIOBATh B MPOCTEHIIMX CIydasx (YHKIMM HAa MOHOTOHHOCTH, HAXOJWTh
HauOOJIbIINE U HAUMEHBIINE 3HAUeHUS (PYHKIIHIL; CTPOUTH rpa)uKi MHOTOUJICHOB
C WCIOJB30BAaHMEM  alapaTa MAaTeMaTHYeCKOTO  aHalu3a; [PUMEHATH

IPOM3BOJHYIO TMpPH pelIeHWH 3a7ad  Ha JBW)KCHHE; pelaTh IMPaKTHUKO-
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OpUEHTUPOBAHHBIC 3aJauyd Ha HaWOONbIIME W HAWNMCHBIINE 3HAYCHUS, Ha
HAX0XJIeHHE YTH, CKOPOCTU U YCKOPEHHUSI.

I1P65

YMeHue omepupoBaTh MOHATHAMHU:  palMoHaTbHas (QYHKLHUS, IOKa3aTelbHas
byHKIHS, CTereHHast byHKIHS, norapupMudeckas byHKIHS,
TPUTOHOMETpHUYECKHE (YHKIMU, 0OpaTHbIE (YHKIMU; YMEHHE CTPOUTH rpaduku
U3y4YeHHBIX (YHKIWI, HCIONB30BaTh TpadUKH IMPH HU3YYCHUH IIPOIECCOB U
3aBHCUMOCTEH, MPU PELICHUN 3a/1a4 U3 JAPYTruX y4eOHBIX MPEJAMETOB M 33134 U3
peabHOM KHU3HHU; BRIpAXaTh (POPMYIIaMH 3aBUCUMOCTH MEX/ly BEIHNYHHAMHU

I1P66

YMeHue pemarh TeCTOBbIE 337]a4M Pa3HbIX TUIIOB (B TOM YHUCJIE HA MIPOLICHTHI, 10U
U 4acTH, Ha JIBU)KEHUE, paboTy, CTOMMOCTh TOBapOB U YCIYT, HAJIOTH, 3aJ]a4l U3
o0nacTu ympaBJieHUS JUYHBIMH W CEMEUWHBIMH (UHAHCAMH); COCTABIISTH
BBIPDAKEHHUE, YPABHEHUs, HEPAaBEHCTBA W HX CHUCTEMBbI II0 YCIOBHIO 3aJa4yH,
MCCJICIOBATH MOJYYCHHOE PEIICHIE U OIICHUBAThH MPABAOINOJI00HOCTh PE3YIhTATOB

I1P67

VYMeHue omepupoBaTh MHOHSATHAMH: cpeaHee apudMeTHdeckoe, MeIuaHa,
HauOoJpIllee M HAWMMEHbIIEe 3HAYEHUs, pasMax, ITUCIEepPCHs, CTaHIapTHOE
OTKJIOHEHHWE YHWCIIOBOTO Ha0Opa; yMEHHE W3BIEKaTh, HWHTEPIPETHPOBATH
uHpOpMaLIMIO, TPEACTABICHHYI0O B TabiMIax, Ha JguarpaMMax, Trpadukax,
OTPaXXAIOUIYI0 CBOMCTBAa pealbHBIX TPOLECCOB M SBICHUM; MPEACTAaBIATH
UHPOPMALIMIO C TOMOILIBIO TAONUIl M AMAarpaMM; HCCIEI0BaTh CTaTUCTHYECKUE
JIaHHBIC, B TOM YHCJE C NMPUMEHEHHEM TIpaMueCKUX METOJOB M JIEKTPOHHBIX
CpEICTB

I1P6 8

YMeHne ornepupoBaTh MOHATHSAMHU: CIyYalHBIA OMBIT W CIydailHOE COOBITHE,
BEPOSTHOCTh CIIy4allHOTO COOBITHS; YMEHHE BBIYHCIATH BEPOSTHOCTH C
UCIIOJIb30BaHUEM TpapUuecKuX METOAOB; NPHUMEHATH (OPMYJIbI CIOXKEHUS H
YMHOXXEHUSI BEpOSATHOCTEH, KOMOUHATOpHbIE (DaKThl U (POPMyYIIBI IPU  PELICHUU
3aJ]a4; OLICHUBATh BEPOSTHOCTU PEATbHBIX COOBITUI; 3HAKOMCTBO CO CIIy4YalHBIMU
BEJIMYMHAMU; YMEHUE PUBOIUTH NPHUMEPHI IPOSIBIICHUS 3aKOHA OOJIBIIUX YHCEN B
IPUPOJHBIX U OOIIECTBEHHBIX SIBJICHUSIX;

ITP6 9

YMeHHe OonepupoBaTh MOHATUAMU: TOYKA, NpsMasi, IIOCKOCTb, IIPOCTPAHCTBO,
OBYTPaHHBIA  Yroj,  CKPEIUMBAIOIIMECS  NpPsAMBIE,  NApaUIEIBHOCTb U
NEPIEHIUKYISIPHOCTD MPSIMBIX U IIJIOCKOCTEH, YTOJI MEKAY IPSIMBIMHU, YTOJI MEKIY
OPSIMOM M IUIOCKOCTBIO, YIOJl MEXKIY IUIOCKOCTSMH, PACCTOSIHUE OT TOYKH [0
IIJIOCKOCTH, PAaCCTOSHUE MEXAY INPAMBIMU , PACCTOSIHUE MEXAY IUIOCKOCTSIMU;
YMEHHE HCHOJb30BaTh NPHU PEIICHUM 33Ja4l U HU3Yy4YEHHbIE (AKThl U TEOPEMbI
IUIAHUMETPHUH; YMEHHUE OLICHUBATh Pa3Mephbl 00bEKTOB OKPYIKAIOIIEr0 MHUpa

ITP6 10

YMeHue onepupoBaTh MOHATHSIMHA: MHOTOTPAHHUK, CEUCHHE MHOTOTPaHHUKA, KYO,
napajjieNienunen, Npu3Ma, NHpamuna, (GuUrypa U IOBEPXHOCTh BpAIICHUS,
IWIMHAP, KOHyC, mmiap, cdepa, cedeHus QUTYpBI BpamIeHHs, IUIOCKOCTH,
Kacaromasicsi cepbl, IWIMHApPA, KOHYyCa, IUIOUIaJb IMOBEPXHOCTH MHPaMHUIB,
MPU3MBI, KOHyCa, HIWIWHIpa, TUiomanas chepbl, 00beM KyOa, TPSIMOYTOJIBHOTO
napajulelienuIena, NUpaMHUabl, IPU3MBL, LUIUHApA, KOHYycCa, IIapa; yMEHHE
n300pakaTh MHOTOTPAaHHUKH M TIOBEPXHOCTH BPAIICHUsS, UX CEUCHHS OT PYKH, C
NMOMOIINBIO YCPTCIKHBIX HWHCTPYMCHTOB U DJJICKTPOHHBIX CPCACTB;, YMCHUC
pacro3HaBaTh CHUMMETPHIO B MPOCTPAHCTBE, YMEHHUE PACIO3HABAThH MPABHIILHBIC
MHOT'OTpaHHUKH.

I1P6 11

YMeHue onepupoBaTh MOHATHAMHE: JBH)KEHUE B IPOCTPAHCTBE, IOJOOHBIE (PUTYPHI
B NIPOCTPAHCTBE; HUCIOJIB30BATh OTHOIICHHE TIJIOMAACH TOBEPXHOCTEH M 00HEMOB
n0J00HBIX (PUTYp MPH PEeLICHUH 33a4

I1P6 12

YMeHHE BBIUUCISATh T€OMETPUYECKUE BETMYUHBI (JIJTMHA, yTOJ, TUIOIIAab, O0BEM,
TUIONIA/Ib TOBEPXHOCTH ), MCIIOJIb3YSl U3YUCHHBIE (JOPMYITBI U METOIBI
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I1P6 13

VYMeHue ornepupoBaThb NOHSATUSMU: MPSIMOYTOJbHAs CHUCTEMa KOOPIUHAT,
KOOpJMHATHI TOUKH, BEKTOP, KOOPIMHATHI BEKTOPA, CKAJISIPHOE IPOU3BEACHUE, YOI
MEXIYy BEKTOpaMHu, CyMMa BEKTOPOB, TPOU3BE/ICHUE BEKTOPA HA YHCIIO; HAXOIUTD
BIIOMOIIBIO HM3YyYEHHBIX (OPMYJT KOOpPAMHATHI CEPEeIUHBI OTPE3Ka, PACCTOSHUS
MEXAY JBYMsI TOUKaMU

I1P6 14

YMeHne BBIOMpaTh TOAXOMSIIMA W3YYEHHBIM METON IS pelIeHUs 3a1adyei,
pacrno3HaBaTh MaTeMaTH4eckue (pakThl U MATEMAaTHIECKUE MOJICITH B IPUPOIHBIX U
OOIIIECTBEHHBIC SBJICHUAX, B HCKYCCTBE; YMEHHE TPUBOAUTH IPUMEPHI
MaTeMaTHYECKUX OTKpbITU Poccuiickoil 1 MUPOBOI 001IeCTBEHHON HAYKU

IIpenmeTHbIe

e3yJbTaThl yriayoJjgeHHbli yposenb (IIPy)

[TPy1

YMeHue onepupoBaTh MOHITUSMU: ONpPEIEICHUE, aKCUOMa, TEOpEMa, CIECACTBUE,
CBOICTBa, MPHU3HAK, I0Ka3aTe€IbCTBO, PABHOCHIbHBIE (OPMYIUPOBKH; YMEHHUS
dbopMynupoBaTh ~ O00paTHOE M TPOTUBOIMOJIOKHOE YTBEPKICHHE, NPUBOAUTH
IpUMEpPhl U KOHTPIPUMEPHI, HUCIOJIb30BATh METOJA MaTeMaTHYeCKON WHIYKIINH;
MPOBOJIUTh JIOKAa3aTEIbHBIE PACCYXKACHUS TMpPU pEUICHUU 3aJad, OLEHUBATH
JIOTHYECKYIO NMPaBUJILHOCTh PACCYKICHUI

TIPy2

YMeHue onepupoBaTh MOHATUSIMH: MHOXECTBA, MOJAMHOXKECTBO, ONEpAllUU HaJ
MHO’KECTBAMHU; YMEHHE HCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN ammapar s
OMUCaHUs PEAbHBIX ITPOLIECCOB U ABJICHUMN U MPU PEIICHUH 33]1ay, B TOM YUCIIE U3
JPYTUX Y4eOHbIX MPEAMETOB

TPy3

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

TIPy4

YMeHue cBOOOAHO ONEpHPOBATH MOHATUAMHU: COUYETAaHME, MEPECTAHOBKA, YHCIIO
COYETaHMH, 4YHCIO TIePeCTaHOBOK; OmHOM HbIOTOHa;  yMeHHMEe NPUMEHSATH
KOMOWHATOpHBIE (DaKThI U PACCYKICHUS JUISl peLICHHs 3a1a4

[1Py5

YMeHue oneprupoBaTh MOHATUSMU: HATypaJIbHOE YMCIIO, LIEJI0€ YUCIO, OCTATOK 0
MOAYJIO, palUOHAJIbHOE  YHCIO, HUPPALMOHAIBHOE  YHUCIO, MHOXKECTBa
HaTYpPaJIbHBIX, [ENbIX, palHOHAIbHBIX, JCUCTBUTENbHBIX UYHCET; YMEHHE
UCIIONIb30BAaTh TMPU3HAKU JIETMMOCTH, HAaWMEHBIIMA OOLUI JenuTenh W
HauMeHbIIee 0011iee KpaTHOE, aropuT™ EBKIHIa pH pelieHu! 3a1a4; 3HaKOMCTBO
C PA3IMYHBIMU MMO3UIIMOHHBIMU CUCTEMAMHU CUUCIICHUS

TPy 6

YMenue cBOOOIHO ONEpUPOBATh MOHSATHAMHU: CTEIEHb C IIEIBIM IOKa3aTeseM,
KOpPEHb HAaTypAJIbHOU CTEIIEHHU, CTEIICHb C PAllMOHAIbHBIM I10KA3aTelIeM, CTEIIEHD C
JEHCTBUTEIbHBIM  (BEIIECTBEHHBIM) ITOKa3aTeseM, Jiorapudm dmcia, CHHYC,
KOCHUHYC U TAHT'CHC IMPOMU3BOJIbHOI'O YMUCJId

TPy 7

YMeHue onepupoBaTh MOHATUSAMU: TOXKJECTBA, TOXKAECTBEHHOE NMPeoOpa3oBaHUe,
YpaBHEHHUs, HEPABEHCTBA, CUCTEMA yYPAaBHEHHHW M HEPAaBEHCTB, PaBHOCHJIBHOCTh
YPaBHEHHH, HEPABEHCTB M  CHUCTEM, palyoHaIbHbIEC, HPPalMOHAIbHBIE,
NoKa3aTeJbHbIC.CTENICHHBIE, JIoTapu(Mudeckre, TPUTOHOMETPUYECKHE YPaBHEHNS,
HEPABEHCTBA U CHUCTEMBI; YMEHHUE pPEIIaTh YPABHEHHUH, HEPABEHCTBA U CUCTEMBI C
MIOMOUIbIO PA3JIMYHBIM IIPUEMOB; pellaTh YpaBHEHUs, HEPABEHCTBA U CHUCTEMBI C
[IapaMeTpoOM; IPHUMEHATh YPaBHEHHs, HEPAaBEHCTBA, MX CHCTEMBI Ul PELICHHS
MaTeMaTHUECKUX 33J1au M 33J1a4 U3 Pa3IMYHbIX 00J1acTel HAYKH U pealbHOU JKU3HU

TPy 8

YMeHne CcBOOOTHO OMEpUpoOBaTh MOHATUSAMU: Tpaduk ¢yHKIHUHU, oOpaTHas
GyHKUIMSA, KOMIO3UIMS (QYHKIMHA, TUHEHHAas (QyHKIMS, KBagpaTHUHaAs (QYHKLUS,
cTeneHHass (QYHKIUS C LEeNbIM IT0Ka3aTesleM, TPUTOHOMETpHUYECKHe (DyHKINH,
oOpaTHbIE TPUTOHOMETpPHUUYECKHE (YHKLWHU, MOKa3aTelbHas W JOorapupMHuecKas
byHKIIMHM;, yMEHHUE CTpOUTh Tpaduku (QGYHKIWN, BBIMOJIHATH IPEOOpa3oBaHUS
rpaduKoB QYHKLUH;
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YMeHue WuCmonbp3oBaTh rpadukud  GYHKIOUH UIsI HM3Y4YEHHUS TPOIECCOB U
3aBHCUMOCTEH IpU pelIeHuH 3a7ad U3 APYTUX yU4eOHBIX MPEIMETOB M peabHOM
YKU3HU; BBIpaXaTh GOPMYJIaMU 3aBUCUMOCTH MEXIy BEIMUYNHAMU;

YMeHnue cB0OOIHO ONEpUPOBATH MOHATHAMU: YETHOCTh (DYHKIIMH, IEPUOTUIHOCTh
(YHKIMU, OTPaHMYEHHOCTb (YHKIIMHM, MOHOTOHHOCTH (DYHKIHH, SKCTPEMYM
byHKIIMKM, HauOOJbIIEe W HAMMEHbIEe 3HAUYCHHs (YHKIUM Ha TPOMEKYTKE;
YMEHHUE MPOBOAMUTD UCCIEI0BaHUE (QYHKIIUH;

YMeHrne HCIoJIb30BaTh CBOMCTBA M rpaduku (DYHKIUH 711 pelIeHUs ypaBHEHUH,
HEPAaBEHCTB W 3a/1a4 C MapaMeTpaMu; M300pakaTh Ha KOOPAMHATHOW TUIOCKOCTH
MHO’KECTBA PEIICHUI YPaBHEHUM, HEPABEHCTB B M UX CUCTEM

[Py 9

YMmenue  cBOOOAHO OTEPUPOBATh  TOHSATHSIMHU: MOCIIeI0BATEIHLHOCTb,
apudmeTruyeckas Tporpeccus, TreoMeTpuuecKass Mporpeccusi, OECKOHEYHO
yOBIBaIoOIas FreOMETPHUECKAst IPOTPECCHS]; YMEHHE 3a7aBaTh MOCIEA0BATEIHHOCTH,
B TOM YHCJIE C IOMOIIIBIO PEKYPPEHTHBIX hopMyJT

TPy 10

YMeHue onepupoBaTh MOHATHAMU: HEITPEPBIBHOCTD (PYHKIUI, aCHMOTOTHI rpaduka
(GyHKUMU, TepBas M BTOpas MPOMU3BOJAHAs (DYHKUUM, TE€OMETPUUECKUH WU
¢u3nueckuil CMBICT TPOM3BOJHOW, MEpBOOOpa3Hasi, ONPENEICHHBI HHTErpa;
YMEHHE HaXxOIuUThb AaCUMITOTHl rpaduka (QyHKIMM; YyMEHHME BBIUYUCIATH
IPOM3BOJIHBIE CYMMBI, IPOU3BEACHHS, YaCTHOIO W KOMIO3MLMH (YHKUIHUH,
HaXOJUTh YPABHEHUS KacaTeJIbHBIX K Tpa(uKy GyHKINY;

YMeHHe UCHONb30BaTh MPOU3BOAHYIO ISl HCCIEAOBAaHUS (QyHKUMH, Ui
HAXO0XXICHNH HAWIy4YIlero peuleHHs B IMPHUKJIAJHBIX, B TOM YHCJIE COLUAIBHO-
HKOHOMHUYECKUX M (PU3UYECKUX 3a/1a4ax, ISl ONPEAeTICHUSI CKOPOCTH U YCKOPEHUS;
HaXOJUTh IUIOIAAN U 00bEMBI (PUIYp C IOMOIIBIO MHTETpasla; IPUBOAUTH IPUMEPHI
MaTeMaTHYECKOr0 MOJICIIMPOBAHUS C MOMOIIBIO U(depeHIMATbHBIX YpaBHEHUN

TPy 11

YMeHHue OnepupoBaTh TOHATHSAMH: KOMIUIEKCHOE YHCIO, CONPSHKCHHBIC
KOMIUIEKCHBIC YHCIa, MOJYJIb U apryMEHT KOMIUIEKCHOTO 4Yucia, (hopMa 3amnucu
KOMILIEKCHBIX YHCElT (TeOMeTpUIeCKas, TPUTOHOMETPHYECKasi, airedpandeckas);
YmeTh IMPOU3BOAUTH apI/Iq)MeTI/I‘-IeCKI/Ie ,Z[GI>'ICTBI/I$I C KOMIIJICKCHBIMM YHCJIaMU,
IPUBOJIUTH TIPUMEPHI UCTIONH30BaHUSI KOMIICKCHBIX YHCET;

[TPy 12

YMeHnue cBOOOIHO ONIEPUPOBATH MOHATUSMU: CpeHee apudMeTHIEeCKoe, MeIhaHa,
HauOosblllee W HauMEHbIee 3HAYCHUS, pa3Max, AUCIEpPCHs, CTaHIapTHOE
OTKJIOHCHUC JJIA OINMCaHUA YUCIIOBBIX JaHHBIX, YMCHUC HUCCIICO0BAaTh
CTaTHUCTUYECKUE JaHHbIE, B TOM YHCIIE C MPUMEHEHUEM rpauuecKux MEeTOJ0B U
AIIEKTPOHHBIX CPEACTB; IpaUYecKH HCCIeI0BaTh COBMECTHbIC HAONIONEHUS C
MTOMONIBIO AMArpaMM pacCEeUBaHUs M JIMHEHHON perpeccuu

TPy 13

YMeHHe HaxOAWUTh BEPOSTHOCTH COOBITMH C HCIOJNb30BaHUEM TIpaduyecKux
METOJIOB; MPUMEHATh JJIs pelieHus 3afad (OpMYJIbI CIOKEHUS U YMHOXKECHHS
BEPOSITHOCTEH, dopmyiny mosHOW  BeposiTHOCTH, (opmyny  Beprymy,
KOMOWHATOpHBIC (haKThI U POPMYIIBI; OTICHUBATH BEPOSITHOCTH PEATBHBIX COOBITHIA,
YMEHHE ONEpHpOBaTh MOHATHSAMU: CIydaiiHas BeJIMYMHA, paclpeaeeHue
BEPOATHOCTH, MaTEMATHUECKOE OXKHIaHUE, TUCTIEPCHS] U CTAaHAAPTHOE OTKIIOHEHHE
CllydaifHOW BeNWYHMHBI, (DYHKIUS pacrnpeieseHus W IUIOTHOCTH PaBHOMEPHOTO,
MOKAa3aTeIbHOI0 U HOPMAJIBHOTO paclpeiefieH!i; yMEHHE UCIIONB30BaTh CBOMCTBA
M3YYEHHBIX PACIPENEICHUM U1 pELICHH 3a/1a4; 3HAKOMCTBO C IIOHATUAMU: 3aKOH
OOJBIIMX YHCEN, METOAbl BBIOOPOUHBIX MCCIEAOBAHUN; YMEHHUE NPUBOIUTDH
IPUMEpBI MPOSBICHUS 3aKOHA OOJBIIMX YHCET B MPUPOTHBIX M OOIIECTBEHHBIX
SABJICHUSAX

[TPy 14

YMeHue CcBOOOJHO ONEpPHPOBATH MOHATUSAMH: TOUYKA, TpsAMasi, IJIOCKOCTb,
MPOCTPAHCTBO, OTPE30K, JIy4, MJIOCKUM Yroi, ABYTPAaHHBIA YTroJ, TPEXIPAHHBII

10
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yroi, TMepeceKarolIecs, NapajieNbHble M CKpEIIMBAIOIIMECs  MpsSMBIE,
NapaJuIeIbHOCTh W TEPIEHANKYISPHOCTh MPSAMBIX W IIJIOCKOCTEH, Yrol MEXIy
IPSAMBIMHU, YTOJI MKy IPSIMOM U IUIOCKOCTBIO, YTOJI MEXKTy TUIOCKOCTSIMH; YMEHUE
UCTIONIB30BATh MPH PEIICHUH 33/1a4 U3y4eHHBIE (PAKThl M TEOPEMBI TNIAHUMETPHH;
YMEHHE OICHMBAaTh pa3Mepbl OOBEKTOB B OKPYKAIOIIEM MHpE; YMEHHE
OIIEpUPOBAThH MOHATUSIMU: MHOTOT'PAaHHUK, CEYCHHE MHOTOT'PAaHHUKA, PABUIILHBIHI
MHOTOTPaHHHK, TIPU3Ma, MUPaMUa, (purypa u MOBEpXHOCTh BpAIICHUS, IUIUHP,
KOHyC, Imap, cdepa, pa3BepTKa MOBEPXHOCTH, CEUCHHUS KOHyca W IMIMHIpA,
napajjienbHble OCH MM OCHOBAaHHUIO, CEUEHHE IIapa, IUIOCKOCThb, KacaroIlasics
cdepsl, IUINHPA, KOHYCa; YMEHUE CTPOUTH CEYEHNE MHOTOTPaHHHUKA. M300pakaTh
MHOTOTPAaHHHUKH, (PUTYPbI U TIOBEPXHOCTH BpAILEHUS, UX CEUYEHUS, B TOM YHUCIIE C
HIOMOIIBIO AJICKTPOHHBIX CPENICTB; YMEHHE MPUMEHSTh CBOHCTBA T€OMETPHUYECKUX
¢uryp, camocToATeNnbHO (OPMYIHPOBATH ONPEACICHUS HW3yYaeMbIX QUryp,
BBIZIBUTaTh TUIOTE3bl O CBOMCTBAX M TPH3HAKAX T'€OMETPUYECKUX GUryp,
00OCHOBBIBAaTh MJIM OIPOBEPraTh MX; YMEHUE MPOBOAUTH KIacCUPUKALUIO QUTYD
[0 pa3IWYHBIM TPHU3HAKAM, BBHINOJHATH HEOOXOANMBIC JONOJHHUTEIBHBIC
OCTPOCHHSI

[Py 15

YMeHnne cBOOOTHO OMEepHUpoBaTh MOHATHUAMHU: TUIOMIAAb GUTYPHI, 00BEM (DUTYDHI,
BEJIMYMHA YTJIa, PACCTOSIHUE OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHIE MEXTy IPSIMBIMH,
paccTosiHHe MEXIY IUIOCKOCTSMH, IUIONIaab CQephl, IUIOMAAb MOBEPXHOCTH
OUpaMUIbl, MpPU3MBI, KOHyca, IMIUHApa, 00BeM Ky0a, MpsIMOYTOJIHHOTO
napajieNienunena, MUPaMHUIbL, TPU3MBL, [WIHHIpPA, KOHYCa, Iapa; yMEHHUe
HaXOJIUTh OTHOIIEHHE 00bEMOB MOIOOHBIX QUTyp

IIpy 16

YMeHnue cBoOOIHO OnepupoBaTh NOHATUSMU: IBUXKEHUE, TapasuIeIbHbINA MepeHoc,
CUMMETPHS Ha MJIOCKOCTH U B MPOCTPAHCTBE, IOBOPOT, MPeoOpa3oBaHue Mogo0us,
noao0HbIe (DUTYPHI; YMEHHE pacrlo3HaBaTh pPaBHbBIC W MOJ00HBIC (UTYPHI, B TOM
HUCIIC B npuponae, HCKYCCTBC, APXUTCKTYPC, YMCHUC HUCIIOJIB30BaTh
reOMEeTPUYECKHUE OTHOIICHHUSI, HAXOAUTh NT€OMETPUUECKHE BETUUYHUHBI ([JIMHA, YOI,
Iomaab, 00beM) MpU PEHICHWH 337a4 M3 JIPYrHX Y4YeOHBIX IMPEIMETOB U W3
peaTbHOM KU3HU

Tlpy 17

YMeHnue cBOOOAHO ONepUpOBaTh MOHATUSAMU: IPSIMOYTOJIbHAS CHCTEMa KOOPIUHAT,
BEKTOp, KOOPJAMHATBI TOYKH, KOOPAUHATBI BEKTOpa, CyMMa BEKTODOB,
IPOM3BEJCHNE BEKTOpa Ha YMCIO, PA3JIOKEHHE BEKTOpa Mo 0a3ucy, CKalIIpHOE
IIPOM3BEICHUE, BEKTOPHOE IPOU3BEJICHHME, YroJd MEXAy BEKTOpaMH; yMEHUe
MCII0JIb30BaTh BEKTOPHBIN U KOOPAWHATHBIN METOA JIsl PELLIEHUSI TEOMETPUUECKUX
3a7jay W 3a/a4 Jpyrux y4yeOHBIX MPEIMETOB; ONEPUPOBATH MOHATHAMU: MaTpula
2x2 u 3x3, onpeenuTeab MaTPULbl, FTEOMETPUUECKUN CMBICI OIIPENEIUTENS

Tpy 18

YMeHHe MOAETHPOBATh pEabHbIC CHTYallud Ha SI3bIKE MAaTEMAaTHKH; COCTAaBIIAThH
BBIPDAXEHHUE, YPAaBHEHHUE.HEPABEHCTBA M MX CHUCTEMBI II0 YCIOBHIO 3ajayd,
UCCIIIOBaTh TIOCTPOCHHBIE MOJIENIM C HCIIOJB30BAaHMEM arapara aireOphl,
UHTEPIPETUPOBATH MOJYYECHHBIN pe3yJbTaT; CTPOUTh MAaTEMAaTHUYECKUE MOJECIU C
MIOMOIIIFI0 TEOMETPUUYECKUX TOHATUI M BEIWYHH, PElaTh CBSA3aHHBIE C HUM
MIPAaKTUYECKHUE 3a1a4U; COCTABIATH BEPOSITHOCTHYIO MOJEIb U UHTEPIPETUPOBATH
NOJYYCHHBIH  PE3yJIbTaT, pemaTh TMPUKIAJAHBIE 3aJaddl  CPEICTBAMHU
MaTEeMAaTHYECKOTO aHalli3a, B TOM YHCIIE COIMAITbHO-JKOHOMHUYECKOTO H
(U3HUIECKOTO XapaKTepa.

Tlpy 19

VYmMmenne BI:I6I/IpaTI> HOI[XO,Z[}IH_II/Iﬁ MeTod [JIA PpCHICHUA 3aJadyr, NTOHHMAHUC
3HAYUMOCTU MAaTEMaTUKU B U3YUYEHUH MPUPOIHBIX U OOIIECTBEHHBIX MPOIECCOB U
HBHGHHﬁ; YMCHUC PACIIO3HABATDH ITPOABJICHUC 3aKOHOM MATCMATUKU B UCKYCCTBC,
YMEHHME TPUBOJIUTHh MPUMEPHI MATEMATUUECKUX OTKPBITUI POCCUICKO 1 MUPOBOM
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Koanl
pe3yJbTaTOB

Iliianupyemble pe3yibTaThl OCBOCHUA Y4eOHOM TUCIHUILIMHBI BKJIYAIOT:

MaTeMaTUYECKON HAYKH.

OcBoenue coxaepkanus yueOHoW mucumrumabel OV/[.11 Mamemamuka

oOecrieunBaeT

JOCTHKEHUE 00yYaroIUMHCS OOIIUX M AUCHUIUIMHAPHBIX PE3yJIbTaTOB, KOTOPHIE B CBOIO OYepeib
(GOopMHpPYIOT 3JIEMEHTBl OOIIMX KOMIIETEHLMH, M 3aKJIQAbIBA€TCSd OCHOBA s (OPMHUPOBAHUS
npodeccnonanbibix kKomnereHmit ®I'OC CIIO no cneuumansnoctu 08.02.15 MudopmarmonHoe
MOJICJIUPOBAHUE B CTPOUTEICTBE.

O01mue KOMIeTeHIINU

IlnanupyemMblie pe3yabTaTbl 00y4eHUs

O0mue

JucnunimHapHbie

OK 01 Bei6upats ciocoosl
peleHus 3a1aq
podecCHOHATbHON
JICATCIIBHOCTH NPUMCHUTCIIBHO
K Pa3JIMYHBIM KOHTEKCTaM

TTP23, JIP24, JIP 25, JIP 26,
VYII[la.1, VYT a2, YYIIJa.3,
VYT a4, VYIIJTa.5, YVIIT a.6
VVYIIJI6.1, YVIIL6.2, YYIIJI6.6,
VYIII 6.7, VVIII 6.9, YYIII
6.11, VVIIT 6.12, VVIIJ 6.13,
VYT 6.13, VVP]T a.5

[1PG 1, ITPB 2, IIPE 3, [IPBS,
[PB6, [TPB14

[PV 1, TIPY 2, TIPY 3, TIPY
s, TIPY 6, TIPY 7, TIPY 8,
TPV 9, TIPY 10, IPY 11,
[PV 13, TIPV4, TIPY 14,
[PV 15, IPY 16, TIPV17,
[PV 18, IPY19

OK 02 Hcnonb3oBaTh
COBPEMEHHBIE CPEJICTBA
MoucKa, aHajan3a u
MHTEpIpeTanuy HHPOpMaIuy,
1 nH()OPMAITMOHHBIC
TCXHOJIOTHUHU AJIA BBIIIOJTHCHUA
3amay npodeccuoHaIbHOM
ICATCIIBHOCTHU

JIP 32, VVIIA B.1, YVIIJ B.2,
YVIL 8.3, YVIIA B4, YVIIAB.5

[IPb 4, IIPb 6, IIPb 7, IIPb
14,
[IPY 7, IIPVY 16

OK 03 ILtanupoBaTh u
peaIn30BBIBATH COOCTBEHHOE
MpoQeCCHOHAIIBHOE 1
ITMYHOCTHOE Pa3BUTHE,
MpeIPUHUMATEIBCKYIO
NesITeIbHOCTD B
npodeccuoHabHOU cdepe,
MCIIOJIb30BaTh 3HAHUS T10
MPaBOBOM ¥ (PUHAHCOBOM
FPaMOTHOCTH B PA3IMYHBIX
PKU3HEHHBIX CUTYalLUsIX

JTP 12, JIP 13. JIP 14, JIP 15
VYPJ a.l, YYPJ 2.2, VVP]I a.3,
VYPJla.7. VYPJ6.3. YYPJI 6.4,
VYPJ8.3. VYP/ 8.4, VYPI[B.5

[1PG 1, [TPE 4, TIPB 5, T1PEG 6,
[PB 7, TIPB 8, TTPB 14

OK 04 DddextnrHO
B3aMMO/ICHICTBOBATh U PabOTATh
B KOJUICKTHBE U KOMaH/Ie

TP 33, YYKJ 6.1, YYKI 6.3,
VYK 6.6, VYK 6.7
VYPJIr.2, YYPJIr.3, VYP/ r.4

[1Pb 1, IIPb 7, IIPb 8, IIPb
14, IIPVY 6, IIPY 8

OK 05 Ocy1iiecTBiaTh YCTHYIO
1 TUCHbMEHHYIO
KOMMYHHKAITUIO Ha
FOCY/1apCTBEHHOM SI3bIKE
Poccuiickoit @enepanuu ¢
YIeTOM OCOOCHHOCTEH
COLIMATILHOTO U KYJIBTYPHOTO
KOHTEKCTa

JTP 16, JIP 17, JIP 18,
VYK a.1, VYK a.2, VYK a.5

[PG 1, TIPG 6, T1PB 8, TIPB 14

OK 06 IIposBisTs
rpaXkIaHCKO-TIATPUOTUIECKYIO

JIP 3, JIP 9

[PG 1, TIPG 6, ITPB 7, [IPH
8, [TPB14, TPV 8
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MMO3ULINIO, IEMOHCTPUPOBATH
OCO3HAHHOE MOBEJICHUE Ha
OCHOBC TpaJUIITMOHHBIX
[POCCUHCKHUX JyXOBHO-
HPAaBCTBCHHBIX I_IGHHOCTGI\/'I, B
TOM YHUCIIE C YYETOM

rapMOHU3 AN
MEKHAIIMOHAIBHBIX U
MCIKPCIIUTUO3HBIX OTHOmeHHﬁ,
MPUMEHSITh CTaHAApPThI
AHTUKOPPYILIUOHHOTO
MoBeIeHUs

VYP/ 8.1, VYP/ 8.2, YYP]I .3,
VYP]I 5.4, YVP]I B.5

OK 07 CogeiicTBOBaThH
COXPAHEHUIO OKPY>Karolen
CpeIbI, pecypcocOepekeHHIO,
MPUMEHATH 3HAHUS 00
M3MEHECHUU KIIMMaTa,
[IPUHLIUIIBI OEPEKITUBOTO
MIPOM3BOJICTBA, 3P (HEKTUBHO
IEiCTBOBATh B YPE3BbIYANHBIX
CUTYalUsIX

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

VYK 6.5, VYP/ 6.1

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

[1K 3.2 O6pabaTeiBaTh JaHHBIC
CTPYKTYPHBIX JIEMEHTOB
H(OPMaLMOHHON MOJIEH MPH
peteHny TpoUIBHBIX 3a/1a4
Ha dTarne pa3padoTKu
APXUTEKTYPHOH,
KOHCTPYKTHMBHOM YacTel,
WHKCHEPHBIX CHCTEM U
000pyTOBaHUS MMPOCKTA

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, TIPY 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 1.2: 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 ¢pynkiun. [IpomMeskyTKH 3HaKOTIOCTOSTHCTBA. 8 2
YeTHble 1 HEUETHBIE (PYyHKINH.
IIpodeccnoHaILHO OPHEHTHPOBAHHOE CO/IePKaHUe (CoAepKaHNe MPUKJIATHOTO MO/TYJISI)
I13 Ne 3. Bupp! u cBoiicTBa (h)yHKIIUH, OTIMCHIBAIOIIUX (HOPMBI M 00BEMBI 000PYAOBaHHS 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 | Copepxanue 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, TIPB5
’ MK 1.2: 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
HapauleJIbHOCTDb TPEX MPSIMBIX, NapauleIbHOCTh MPSIMOM U IUIOCKOCTH. YTJIbI C COHAIIPABICHHBIMU VYK I[ al ’ ’
_ CTOPOHAMH, YT0Jl MKy NPSIMBIMH B TPOCTPAHCTBE OK-6: TIPB14, JIP3,
Tema 3.5 ITapamiensHOCTb IIOCKOCTEH ConepkaHue yueOHOro Marepuasa 37 2 VYPJI p.4
[TapannenbHOCTh MIIOCKOCTEN: NapalielbHble MIOCKOCTH, CBOMCTBA MapalleabHbIX INIOCKOCTEH OK-07: JIP31
13 Ne 9 IIpocTeiimue npocTpaHCTBEHHBIE (PUI'YPBI Ha IUIOCKOCTHU: TETPadp, KyO, napaieenuIie], VYV 6.11 ’
IMOCTPOCHHUE CCUCHHIMA 38 2 K 1.2: 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 M MEPIICHANKYISIPHBIC INIOCKOCTH, MPU3HAK MEPICHANKYISIPHOCTU IPSAMON M IIIOCKOCTH
Tema 3.7 YruIbl MeXIy TIPSIMBIMA U Conepxanue yaeOHOro MaTepuaia
IIJIOCKOCTSIMU VYrib1 B IPOCTPAHCTBE: YO MEXAY MPSMOH U TUIOCKOCTBIO, ABYTPAHHBIN YToJI, TUHEHHBIN yroi 40 2
JIBYTPaHHOTO yTiia
Tema 3.8 Ilepnennukymsap u HakiaoHHbIe | ComepkaHue ydeOHOTO MaTepuasa
[leprieHANKYIAp U HAKIOHHBIE: PACCTOSIHUE OT TOYKH J0 INIOCKOCTH, IPOSKIHNs (GUTypHI Ha TIIOCKOCTH 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 HEeKOMILIAaHApHBIM 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
[IpsmoyronbHas cuctemMa KOOpAMHAT B IPOCTpaHCcTBe. KoopuHATHI BEKTOpa 49 2 13, VYP/la.2
[Ipocreiimue 3a1aun B KOOpAMHATAX. YOI MeKAy BekTopaMu. CKasipHOE IPOU3BEICHHE BEKTOPOB. OK 6: nP b1
Tema 4.4 IIpocreiime 3a1a4n B ConepkaHue yueOHOro Marepuaa: 50 ) 3;7(1-'?)_'7[ .631131’11)1 6.10,
KOOpJMHATAX Bprlunicienue yriioB Mexay NpsSIMbIMH U INIOCKOCTSIMH. O
KoopanHaTHO-BEKTOPHBINM METOA IPU PELICHUU T€OMETPUYECKHX 3a1a4 51 2 K 1.2: TIPY19
Tema 4.5 Onpenenenue IIpodeccHoHATbHO-OPHMEHTHPOBAHHOE CO/IepPkaHNe (coaepKaHNe NPUKIATHOT0 MOIYJIA)
MECTOIIOI0XKEHHS TOYEK CTPOCHHUS I13 Ne 11 KoopanHaTHas 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 1.2: YYIIL6.10
Tpuronomerpudeckrue GyHKITUH Oynxmun. [Mepuognaeckue Gpynknun. TpuroHomeTpudeckue QyHKIIMHA, UX CBOHCTBA U IPpaQuKH 62 2
Oyukuuu Y=sinx, y=cosx. Cpoiictsa. I'paduk. IIpeoGpazoBanue 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 rpaKOB TPUTOHOMETpHYECKUX (GyHKui. [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 1.2: [IPB5
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, VYP/ 8.1,
YVYP] 8.4

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

IIK 1.2: 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 COJlcPKaAHMe (Cofep:KAHHNE NPHKIATHOT0 MOIYJIfA)
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 COJlepaKaHMe (codep:KaHHe NPUKIATHOT0 MOIYJIsA)
MTOBEPXHOCTEH MOTOOHBIX TEI I13 Ne 32 TlomoGuble Tenma B mpocTpaHcTBe. COOTHOMIEHUS MEXKAY IDIOMIAIIMH IOBEPXHOCTEH 110 2
00BpEMaMu TOTOOHBIX Te. CpaBHEHHE O00BEMOB M IDIOIMIACH PA3IMIHBIX ApXUTEKTYPHBIX (HhopM
Tema 7.15 KomOunanumu IIpakTHKO OPHEHTHPOBAHHOE COJlcPKaHNe (Cofep:KAHHME NPUKIATHOT0 MOIYJIA)
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;
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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
1K 3.2 O6pabatbiBaTh [Ipeobpasyer wuymcnoBble U OYKBEHHBIE | DKCIIEPTHOE
JAHHBIC CTPYKTYPHBIX BBIDQXCHHS, TPUMCHSSI ~ MAaTeMaTHYCCKUC | HAOMIOCHUE U OIICHKA B
3JIEMEHTOB HH(POPMAITMOHHOH | 3aKOHBL; IPOLECCE BBIITOJIHEHUA:
[IpoBOAMT BBIUKCIEHHS MO HU3BECTHBIM

MOJIENH NIPU PELLIEHUHN
npoMIBHBIX 33/1a4 Ha 3Tane
pa3pabOTKU apXUTEKTYPHOMH,
KOHCTPYKTHUBHOMU 4acTeH,
MHXEHEPHBIX CUCTEM U
000pyIOBaHUS IPOEKTA

YHUCIIOBBIM JIaHHBIM, TIPUMEHSS 3HaHUS O
CTETICHX, KOPHSIX, JOrapu(mMax, OCHOBHBIX
TPUTOHOMETPUYECKHUX (QYHKITUSX;
BEeImonHseT TOCTpOCHHE MHOTOTPaHHHUKOB,
TeN BpallleHWs, a TaK K€ X KOMOWHAIIUU
NIPY TTOMOIIH YEPTEKHBIX WHCTPYMEHTOB, a
TakK XKe «OT PyKn»,

[Mpou3BomuT aHamm3 rpadUuecKkoro
YHICJIOBOTO MaTepuaa BEIOOPKU

BeiOupaer u nmpuMeHSIET ONITUMANIbHBIC
(GOpPMBI U METOJTBI U300PAKEHUS U
MOJICITUPOBAHMSI APXUTEKTYPHOH (POPMEI

U TIPOCTPAHCTBA;

BbINonHAET BBIYMCICHUS MOBEPXHOCTEN H
00BEMOB  HECJIOXHBIX KOHCTPYKIIUH U3
MHOTOTPAaHHHKOB U TEJI BpaIllCHHS,
BrimonHseT  BBIYWCIEHUS  MPOIEHTHBIX
OTHONIICHUN MEXY 00hEKTaMH MHOXKECTB;

- MPaKTHYECKUX
3aHSATHI;

- 3aJaHUU 10
CaMOCTOSTEILHOU
pabore;

- 3aJaHUU 110
KOHTPOJIbHOU paboTe;

- B IIpoIiecce
BBITTOJTHEHUS
WHIUBUAYaTHHOTO
MIPOEKTA.

HuddepenurpoBaHHbIit
3ayer / DK3aMeH
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[IpuMeHseT BCTpOEHHBIE BO3MOXKHOCTH
KJIBKYJIATOPA IS BBIIIOJIHEHMS PacyeTOB

4.2. OueHo4YHbIe MAaTepHAJIbI MPOMEKYTOYHOI aTTeCTALMU:

Bonpocs! 11t moaAroToBky K 1u¢hepeHInpoOBaHHOMY 3a4eTy:
1. 1. Pemnuts 3a1auy:

B nernem narepe Ha kaxxJ1oro yyactHuka nojaraercsa 40 r. caxapa B JieHb. B narepe 166
yenoBeK. CKOJIBKO KUIOTPaMMOBBIX YIIAKOBOK caxapa MOHAJ00UTCS Ha BECh Jlarepb 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, H300paKEHHOTO HA PUCYHKE:!

Yy A

= yA

\ /

'.: b=ac }— { ;
ab ‘
0 1 :-."\ 1} -
i Loe g

b 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 ceHTAOps 10 Maii Ha KeJIE3HOAOPOKHBIE OMIIETHI TS IIKOJILHUKOB JIeicTBYeT ckuaka 50% ot
CTOMMOCTH OuJIeTa JJis B3pocaoro. B ceHTsa0Ope cemps (Mama, mamna u peOeHOK-TITKOTbHUK)
Kynuia Ouiersl Ha rnoe3a. JKene3HoI0poKHBIN OMIIeT 171s1 B3POCIIOro Maccakupa

crowt 950 py6:eit. KakoBa 00111ast CTOMMOCTB TTOKYTTIKH?

MoobunwHbii Tenedon croun 3500 pybneii. Uepes HEKOTOpoe BpeMs IICHY Ha 3Ty MOEIb
cam3mi 10 2800 py6meit. Ha ckonbko npo1eHToB Oblia CHIKEHA 1ieHa?
5. Pemmte HepaBeHCTBO X-5 < 5x+11 v

[
Pemute HepaBenctso: 3¥71 > 9

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

o
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Haiiaure niomans TpeyroiabHUKa, H300paskeHHOTO Ha PUCYHKE

7. Beraucnaure: o
V16 ' Vel
8. Berunciure 5x%3 - xV7 npu x = 2,

5x13 - xV7 mpux = 3
9. Beruncnute:log,, 4 + log,, 3

Boeraucnure: log, 44 — log, 11

10. Kax Ha3bIBatoTCs BE MpsIMbIE B IPOCTPAHCTBE, KOTOPBIE IEPECEKAIOTCS MO/ MPSMBIM

yraom?

Kax Ha3piBaroTcs 1B€ IIpsiMbIE€ B IPOCTPAHCTBE, KOTOPBIE JIEKAT B OJHON MJIOCKOCTH U HE

nepecekaroTcs?

11. Jlanbl BeKTOpBI E(_li 3;-3) HB_C’@: —5:1).

12. Pemure ypaBuenue: log,(x — 12) = 3, log;(x +9) = 4
13. Pemmte HepaBenctBo 52 <125, 8x-8 > 9x+8

14. Haiigute kopeHb ypaBHeHust Vx + 12 = 6,Vx +3 = 3

N 107, 57
15. IlepeBeauTe Mepy U3 paJuaHHON B IpayCHYIO 53

16. Pemnte ypaBHeHue: 2°%- 32— 4=0; 32+8:3¥—-9=0
17. BBIYUCIIUTE:COS — * COS I _ sin—- sin Zn
12 3 12 3

. 171 51 171 . 5m
SIN—*'COS— — COS—*SIn—
6 3 6 3

18. Pemmmre 3amaqy:

- Uepes BepiirHy OCTPOro yria npsiMoyrojbHOro TpeyroibHuka ABC ¢
npsimbiM yriioM C npoBeneHa npsiMasi AD, nepneHauKyspHast II0CKOCTH
TpeyronbpHuka. Halimure paccrossaue ot Touku D no Bepmmn B u C, ecimm a=7,
b=9, c=11.

- Uepes BepIiIMHY OCTPOro yriia mpsiMoyroyibHoro TpeyroisHuka ABC ¢
npsimbIM yriioM C nposeneHna npsMas AD, nepneHaukysipHast INIOCKOCTH

TpeyronbHuka. Haiinure paccrosiaue ot Touku D no Bepmms B u C, eciiu a=6, b=8, c=10.

BOl'[pOCI)I JIS MOATOTOBKHU K 9K3aMEHY:

o

Haiiaute cymMmMy U pa3HOCTh BEKTOPOB.

Wksssssas s s sas s
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Bapmuanr 1
Yacrs 1

Omeemom Kk 3a0anuam 1-12 aensemces yenoe uucio unu KOHeYHAs 0eCAMUUHaA

YKa3ano unoe. 3anuuiume noayuueuieecs Yucio cCnpasa om Homepa cOOmeem cmeyouezo
3a0anusn. Eounuywvl usmepenusn nucamo He HYyHCHO.

0poob. Bo écex 3a0anusax uucia npeononazaomcs 0eiucmeumeibHblMu, ecii 0moeabHo He

1. B tpeyronsuuke ABC yron C pasen 90°, AC=4, sinA = 0,6. Haiinure
AB. iy

2. Haiimure kBagpar UiMHBI BEKTOpa a+ Db

Y.

3. B numnapuueckuii cocyn Hamumu 1800 cM>Bozbl. YpoBeHb

1]

JKUJIKOCTH OKa3ajcs paBHbIM 12cM. B BOy MOJIHOCTBIO MOTPY3Uiu AeTaidb. [Ipu 3ToM ypoBeHb

XKUJKOCTH B COCye MoAHsuics Ha 2 cM. Haliqute o0bem neranu. OTBet gaiite B Ky0.cM

4. VI3 MHOXecCTBa HaTypajbHBIX YKcen oT 58 10 82 Hayauy 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 crekon, Bropas — 60%. [lepBas pabpuka Beimyckaet 1% OpakoBaHHBIX
CTEKOJ, a BTopas — 2%. Haiinure BeposSTHOCTh TOTO, YTO KYIUIEHHOE B Mara3uHe Clly4aitHoe
CTEKJIO OKaxkeTcs 0e3 Opaka.

51
2x-3 3
7. Haiigure 3HaueHue BhIpakeHns /548% —420°

6. Pemure ypaBHeHUE

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

9. 3aBucuMocTh 00beMa cripoca ( (€AMHUI] B MECSAIT) Ha MIPOTYKIMIO TIPEANPUATHAS MOHOIIOJIMCTA
OT IIeHHI p (ThIC. py0. 3a Mecs) Beraucisgercss mno gopmyne q=70-5p. Beipyuka npeanpustus

(B THIC.py0O 3a Mecsiin) BeIUmcisiercs mo dpopmysie r(q)=qp. Onpeaenure HaHOOIBIIYIO IICHY P,

IpU KOTOPOil MecsiuHasi BBIpydKa cocTaBUT He MeHee 240 Toic.py0. OTBeT maiiTe B THIC.pyoO. 3a

el
10. 3aka3 Ha usrotoByieHue 156 neraneii mepBelii pabouMii BEINOMHSET HA 1 yac ObIcTpee, Yem

BTOpOi. CKOJIBKO J1eTalieil 3a yac M3roTaBIMBAET MEPBBIA pabOUMiA, €CITM U3BECTHO, YTO 3a Yac
OH M3roTaB/IMBaeT Ha | Jetanb 0oJblle BTOPOro

11. Ha pucynke u3obpaxen rpaduk ¢pyunkuuu f(X)=kx+b. Haitnure f(-5)
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2
12. Haitnute Hanbompiiee 3HaueHUE GyHKIUHA Y = 4COS X — 21 X+9 Ha oTpe3ke [—?ﬂ ;O}
V4

RN

=Y

/
7

Yacrtn 2.

Conepxur 3aganus 13-19. 3anumure cHavaja HOMep BbINOJIHsIeMOro 3aganus (13, 14 u
T.JX), 4 3aTeM I0JIHOe 000CHOBAHHOE pellieHue U 0TBeT. OTBeThI 3aNIUChIBANTE YETKO U

pa3z0op4uuBo

13. PemmTe HEpaBEeHCTBO METOJIOM HHTEPBAJIOB:

x2-9

14. Pemnre ypaBHEHUE (4X —-9.2% +8)-\/X—2 =0

15. Touka A IpUHAJISKUT OCHOBAHHUIO IIMJIMH/IPA, N300paKEHHOTO HA PUCYHKE, a TouKa B —
ocu OO’ sroro numuaapa. CKOMUpyHTE PUCYHOK H 0TMeThTe Touky C, B KOTOpoii npsivas AB

nepecekaeT O0KOBYIO MOBEPXHOCTh UJIMHIIPA.

16. Pemmre ypaBHeHHe: 2Sin?X+3c0SX=0. YKaxxuTe KOPHU ypaBHEHHS, IPUHAICKAIINE

oTpesKy [-m; 7).

17. Pemmre cucteMy ypaBHEHHI

18. OcHoBaHME HAKJIOHHOW TPEYTOIBHON MPU3MBI — PaBHOOCIPEHHBI TPEYTOJHHUK, BHICOTA
KOTOpOTO paBHa 6, a yron npu ocuosauuu 60°. boxoBoe pedpo, paBHOE 8, HAKIOHEHO K
MJIOCKOCTH OCHOBAHUSI TOJT YTJIOM 60°. Haiinure 00beM MIPU3MBI.

19. PaBHoOOYHas Tpanerus ¢ ocHOBaHUSAMHU 12¢cM 1 20 cM 1 BBICOTOM S5CM BpalaeTcsi OKOJIO
MCHBIIICIO OCHOBAHMN. HaﬁHHTe I1omaab HOBerHOCTB TCJ1a BpaH_IeHI/I}I.

4.3. OueHoYHbIe MaTepHAJIbl TEKYIIEr0 KOHTPOJIS:

0

¢B

- — = - o

-

7x6 <1

o0 =

N~

0,5 -4 =512

\/§+2\/V:5

35



OueHoYHbIE MaTepuaabl Il TEKYLIErOo KOHTPOJs YCIEBAEMOCTH IPEACTABICHBI B
Ipunoscenuu 2.
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	2.2. Тематический план и содержание учебной дисциплины ________________ОУД.11 Математика________________________
	3.2. Информационное обеспечение реализации программы
	4.Контроль и оценка результатов освоения Дисциплины
	4.1. Контроль и оценка результатов освоения дисциплины осуществляется преподавателем в процессе текущего контроля и промежуточной аттестации.
	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..
	10. Как называются две прямые в пространстве, которые пересекаются  под прямым углом?
	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

