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Pa6ouas nporpamma yue6Hoi mucnummas OV .11 «MaremaTuka» paspaboTaHa Ha OCHOBE:

- DeepalbHOro rocyIapcTBEHHOr0 06pa30BaTENBHOIO CTAHAAPTA CPeJHEro o0ero obpazosanus (puKa3
Muno6prayxu Poccun or 17 mas 2012 1. Ne 413 «O06 yrepxaenun (eepanibHOro rocyiapcTBeHHOro
00pa3oBaTENLHOIO CTaHAApTa cpeHero obiiero obpasosanus» (B pea. or: 27 nexabps 2023 r. Ne 1028, 12
¢espays 2025 1., Ne 93);

- @eziepallbHOrO  TOCYAapCTBEHHOTO 00pa30BaTeNLHOrO CTaHHapTa CpegHero npod)ecCHOHaNbLHOro
oOpasopanus 10 cnenuanbHocTH 07.02.01 «ApxuTexTypa», YTBEPKICHHOrO HpHKazoM MumuctepeTsa
npocsemiendsd P® or 9 mosOps 2023 r. Ne 843 (3apermcrpuposano MunucrepcTBoM foctunuu PO ot
08.12.2023 r. Ne 76340 (pen. ot 3 mons 2024 1. Ne 464);

C yUeTOM:
~ MenepanbHoi 00pazoBaTENBHON NPOrpaMMBI CpeqHero obIero o06pa3zoBaHus, YTBEPKACHHON MPUKa3oM
Munucrepersa npocsemennss PO or 18 mas 2023 r. Ne 371 (aperucrpuposannoit MunucTepcTBOM
roctunun PO 12 mona 2023 1. « 74228, ¢ usmeHeHusIMA ¥ HONOAHEHAsAME OT: 1 despans 2024 1. Ne 62, 19
mapTta 2024 r. Ne 171, 9 oxra6pst 2024 r. Ne 704, 8 oxrsabps 2025 r. Ne 729, 10 nosGps 2025 1. Ne 808);

-I[Ipumepuoii  pabouell mporpammsl  o6meoOpazoBaTenbHOl  JUCHUIUIHHE  «MaTemMaTuka» s
PO ECCHOHANBHBIX 00pa30BATENBHBIX OpraHu3aiuii, yreepKaeHHON COBETOM IO OLEHKE CONEPIKAHUT U
KayecTBa MPUMEPHBIX paGouux IporpaMM 00HIe06pa3oBaTEIBHOIO M COLUAIBHO-IYMAHUTAPHOTO IAKIOB
cpenrero npopeccunonansnoro obpasosanus PI'HOY AITO MPTIO (mportoxon Ne 6/2025 ot 18.04.2025 1.).

Oprannzanms — pazpadoTyux:
locynapcTBennoe aBToHOMHOE TIPOdeCCHOHAIBHOE 00pasoBaTebHOe yupeknenue «Bysynykekuii
CTPOMTENBLHBIN Komiemi» . bysynyka OpenOyprekoit obnactu

PaspaGoTumicm:
Hlepbaxosa M. A. — npenonasatelnb BEICIICH KBATHPUKALMOHHON KATErOPUH

BuyTpeHHss TEXHHUCCKAA IKCHEPTU3A:
Cembixuna E. A. — 3am.mupexropa o YMP
burpam O. Y. — metonucrt

BuyTpennsin coaepraTeNbHAS DKCHEPTH3A:
Cembixuna E. A. — 3am.qupexropa o YMP
Crenanumesa C. A — pyxoBoaureis ITIK

PaccmoTtpeno Ha 3acelaHUM PeIMETHO-IMKIOBOM KOMHUCCHH TPEnoiaBareliell 00meo0pasoBaTebHbIX,
O0IMX ryMaHUTapHBIX, COLUAIBHO-3KOHOMUYECKHX, MaTeMATHYECKUX 1 OOIIMX €CTECTBEHHOHAYYHBIX
JUCHVILTHH,

ITporokon Ne 1 ot 31 aBrycra 2026 %
Pyxkosoaurens ITHK 4 / /Cremanuesa C, A./

(mojumick) (Damutist, HHALAAIBL)
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1. OBIIIASLI XAPAKTEPUCTUKA PABOUYEN TPOT'PAMMBbBI YYEBHOM
JUCIHHUITIINHBI
OVY /.11 MaremaTruka

1.1. MecTO TMCHUIIHHBI B CTPYKTYpe 00pa3oBaTe/bHOM MPOrpaMMbI:

Pabouas mporpamma oO1ieo0pa3oBaTenbHON yueOHOW NHUCUUIUIMHBI SBISETCS COCTaBHOM
YacThI0 MPOrPaMMHO-METOJAMYECKOTO COMPOBOKICHUS 00pa30BaTEIIbHON MPOrpaMMBbI CPETHETO
obmero oopazoBanus, peanuzyeMoii B 'AIIOY «by3ynyKckuii CTpOUTEIBHBIN KOJIIEHK» B IIPeaeiax
ocoenust OIl CIIO Ha 6a3ze OCHOBHOTO 00IIEro oOpa3oBaHMs C MOJYYEHUEM CPEIHETO OOIIEro
obpazoBanus no crnenranbHocTd 07.02.01 ApxutexTypa.

Oo6meobpa3oBarenbHas AUCUUIUIMHA U3YYaeTCs HA YIIIyOJIEeHHOM ypOBHE.

VYyeOHast TUCHUIUIMHA BXOAUT B 00111€00pa30BaTeNbHbIH UK 00pa30oBaTeNbHON IPOrpaMMBbI
cpenHero mpodeccruoHanbHOro obOpa3oBaHuMs Ha 0a3e OCHOBHOTO o0OIIero oOpa3oBaHUS TIpU
MOJTrOTOBKE CIEIMAIUCTOB cpeHero 3BeHa 1o creuuanbHoctu CIIO — 07.02.01 Apxumexkmypa.

1.2. Ilnanupyemble pe3yJibTATHI OCBOCHHS IMCHMIJIMHbBI:

B cootBerctBuun ¢ ®I'OC CIIO u Ha ocHoBe TpeboBanuit ®I'OC COO B paMkax mporpammsl
yueOnou qucrurnael OV/[. 11 Mamemamuka 0Oy4arOIIMMHUCS OCBAaUBAIOTCS PE3YyJIbTATHI:

- obmue (nmuuHoctHble (JIP), MeTtanpenMmeTHble(yHUBEpCAIbHbBIE YUeOHbIE TO3HABATEIbHBIC
neiicteuss  (YVYII), yHuBepcanbHble ydeOHble KOMMyHHMKaTtuBHbIe geiictBusi (YYKII),
yHUBEpcabHble yueOHble peryasTuBHbie aeiictsus (Y YP/));

- UCHMIUIMHApHBIE (IpeAMeTHBIe pe3ynbTaThl O6a3oBoro yposHs (I1PO), mpeamerHble
pe3ynbTathl yrayonennoro yposss (I1Py)).

Koapl

pPe3yILTATOB H.]IaHI/IpyeMble pe3yJbTaTbl 0CBOCHUSA yqeﬁﬂoﬁ JAUCHHUIIIMHBI BKJIIOYAI0T:

JInunocTHbIe pe3yabTarsl (JIP)

I'PAKAAHCKOI0 BOCIIMTAHUSA:

JIP 03 MNPUHATHC TPAJUIHUMOHHBIX HAIWMOHAJIbHBIX, 06H_[C‘16HOBC‘16CKI/IX TYMaHHUCTHUYCCKUX
U ICMOKPATUYICCKHX HGHHOCTeﬁ;

MATPUOTHYCCKOI'O BOCITUTAHUSA:

[IEHHOCTHOE OTHOIIEHHWE K TOCYJapCTBEHHBIM CHMBOJAM, HCTOPUYECKOMY H
JIP 09 MPUPOJHOMY HACIEINI0, TaMATHUKAM, TpaIulusM HapoaoB Poccuu, 1ocTuxeHusIM
Poccuu B HayKe, HICKYCCTBE, CIIOPTE, TEXHOJIOTUSAX U TPY/E;

AYXOBHO-HPaABCTBCHHOI'O BOCIIMTAHUSA

JIP 11 OCO3HAHHUE NYXOBHBIX LICHHOCTEN POCCUMCKOr0 HAPOJa,;

JIP 12 c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUSI, STHUECKOTO MOBE/ICHHSI;

P 13 CIIOCOOHOCTh OIIGHMBATh CUTYyallMI0 W TPUHUMATh OCO3HAHHBIE pEIICHUS,
OPUEHTUPYSCh HA MOPAJIbHO-HPABCTBEHHBIE HOPMbI U LICHHOCTH;

JIP 14 OCO3HaHHE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUMBOTO OYAYIIEro;
OTBETCTBEHHOE OTHOIIICHHE K CBOUM POAMUTENSIM U (WJIM) IPYTUM Yj€HAM CEMbH,

JIP 15 CO3/IaHUIO0 CEMbH HA OCHOBE OCO3HAHHOTO MPUHATHS LIECHHOCTEN CEMEWHON KU3HU

B COOTBCTCTBUU C TpAAUIIUAMU HAPOJIOB POCCI/II/I;

ICTETUYECCKOI0O BOCIIUTAHUSA

HCTETUYECKOE OTHOUIEHWE K MHpY, BKIIOYas ACTETUKY ObITa, HAy4yHOrO H

P16 TEXHUYECKOTO TBOPUECTBA, CIIOPTA, TPY/Ia ¥ OOIIECTBEHHBIX OTHOIICHUH;

P17 CIIOCOOHOCTH BOCIIPUHUMATD PA3IMYHbIC BUIBI HCKYCCTBA, Tpvaz[ylunu Y TBOPYECTBO
CBOET0 U APYTMX HAPOAOB, OLIYIIATh SMOLIMOHAIBHOE BO3/IEMICTBHE UCKYCCTBA;

JIP 18 yOKICHHOCTh B 3HAUYMMOCTH JUIS JIMYHOCTH M OOINECTBA OTEYECTBEHHOTO H
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Koanl
pe3yJabTaTOB

Iliianupyemble pe3yibTaThl OCBOCHUA Y4eOHOH IMCIUIINHBI BKJIOYAIOT:

MHPOBOI'0 HCKYCCTBA,
TBOPYECTBA,

OTHUYECKUX KYJIBTYPHBIX TpaJAMLIMi M HApOJHOIO

TPYAOBOI'O BOCIIMTAHUSA

JIP 23 TOTOBHOCTB K TPYAY, OCO3HAHUE IICHHOCTH MAacTePCTBA, TPYI0IIO0HE;
TOTOBHOCTh K AaKTHBHOM [I€ITEILHOCTH TEXHOJOIMYECKOM U COLMaJbHOU
JIP 24 HaIPaBJIECHHOCTH, CIIOCOOHOCTh WHUIIMUPOBATH, INIAHUPOBATH U CAMOCTOSTEIHHO
BBITIOJIHSITh TAKYIO JESITEIbHOCTD;
WHTEpPEC K pa3IuYHbIM cdepam NpodhecCHOHATBLHON NESITeIbHOCTH, YMCHHE
JIP 25 COBEpIIAaTh OCO3HAHHBIA BbIOOp Oyaymiel mnpodeccud ¥ peaTu30BBIBATH
COOCTBEHHBIE )KU3HEHHBIE IIaHEI;
IP 26 TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHMIO M CaMOOOPA30BaHUIO HA MPOTSHKCHUH

BCEM JKU3HU;

IKOJOI'MYCCKOIro BOCIIMTAHUSA

JIP 29 AKTMBHOE HENPUSTHUE ICUCTBUM, IPUHOCSIIMX BPEJ OKPYKAKOLIEH CPEE;

P 30 YMEHHE  NPOTHO3UPOBATH UHe6J‘IaFOHpI/I}ITHI>Ie HKOJIOTMUECKHUE  TOCIEACTBUS
NpCaAIIpPpUHUMACMBIX ICUCTBUH, ITPCAOTBPALIATDb UX]

JIP 31 pacuIMpeHne OMbITa AeATeIbHOCTH IKOJIOTHYECKOM HAIPABICHHOCTH;

IHCHHOCTHU HAy

YHOI'O NO3HAHUA

c(hOpMUPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO

JIP 32 pa3BUTHUS HAyKU U OOLIECTBEHHOW NMPAKTUKHU, OCHOBAHHOT'O Ha JMAJIOre KYJbTYp,
CHOCOOCTBYIOLIET0 OCO3HAHUIO CBOEI0 MECTA B MOJIMKYJIBTYPHOM MHPE;
P 34 OCO3HaHME LEHHOCTM HAy4yHOH JAEATeNbHOCTH, TOTOBHOCTh OCYIIECTBIATh

IMMPOCKTHYIO U UCCJICAOBATCIbCKYIO ACATCIIbHOCTh MHAWMBUAYAJIIBHO WU B I'PYIIIC.

MeTtanpeaMeTHble pe3yJibTaThl

YHHBepcaJibHble YueOHble No3HaBaTebHblIe AelictBus (YYIIJ):

a) 0a30BblIe J10

ru4eckKue JeiicTBUA:

CaMOCTOSITENILHO (DOPMYIIMPOBATh M aKTyaJU3UPOBATh MPOOJIEMY, PacCCMATPUBATh

VVIiJa.l
€€ BCECTOPOHHE;
YCTaHABIWBATh CYIIECTBEHHBIM TIPU3HAK WJIM OCHOBAHUsS JJisi CpPaBHEHMUS,

VVIiJa.2
KJ1acC(pUKAIMU ¥ 0000IIEeHNUS;

VVIIfa3 ONpeNeNsaTh LEeNu JeATENbHOCTH, 3aJaBaTh IapaMeTpbl MU KPUTEPUH HX
JIOCTUIKCHHUS,

VVII]la.4 BBISIBJISITh 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSIX;

VYIIla.5 BHOCUTb KOPPEKTHBHI B I[GS[TGJ'II)HOC;FB, OIICHUBATh COOTBETCTBHE PE3YyJbTATOB
1IEJI5IM, OLICHUBATh PUCKHU MOCJIE/ICTBUI 1€ATEIbHOCTH;

YVII[da.6 pa3BHUBaTh KPEaTUBHOE MBIILJICHUE MPU PELIEHUH )KU3HEHHBIX TPOo0JIeM;

0) 0a30BbIe NCCIeA0BATENbCKUE €iiCTBHS:

VYIII6.1 BIIAJICTh HABBIKAMHM Y4€OHO-MCCIIEOBATEIbCKOM W TPOEKTHOM JIeATEeIbHOCTH,
HABBIKAMU pa3pelieHus npooiem;

VYIIL6.2 CIIOCOOHOCTh M TOTOBHOCTH K CAaMOCTOSITEIbHOMY IIOMCKY METOJOB PEIICHUS
MPaKTUYECKHX 3a/1a4, IPUMEHEHUIO Pa3JIMYHBIX METOJIOB MTO3HAHMS;
BBISIBJISITH IPUYMHHO-CIICICTBEHHBIC CBSI3U U aKTyaJIM3UPOBATh 3a71a4y, BBIIBUTATh

YVIIA 6.6 TUIIOTE3y €€ PEIICHMs,, HAaxOAWTh apryMEHThl JUIS JI0KAa3aTelbCTBA CBOMX
YTBEPKACHHIA, 33/1aBaTh MapaMeTPhl M KPUTEPHUH PEIICHUS;

VYITL6.7 aHAJTM3UPOBATH TOJIYUYEHHBIE B XOJI€ PEIICHUS 3a/ladd Pe3yJIbTaThl, KPUTUUECKH
OIICHUBATh UX JOCTOBEPHOCTbH, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIOBUSIX;

VYITI6.9 pa3pabaThiBaTh IUIAaH PEIICHHS MPOOJIEMBl C YYETOM aHajlu3a WMEIOIINXCS
MaTepHabHbIX U HEMATEPUAIbHBIX PECYPCOB;

VYVII]]6.10 OCYIIECTBIISITh IEJICHANPABJICHHBIN TTOUCK IMEPEHOCA CPEICTB M CITIOCOOOB ACHCTBHUS
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Koapbl

Iliianupyemble pe3yibTaThl OCBOCHUA Y4eOHOH IMCIUIINHBI BKJIOYAIOT:

pe3yJIbTATOB
B TPO(HEeCCHOHATILHYIO CPEY;
VYIL6.11 YMETh TNEPEHOCUTHh 3HAHUS B II03HABATEIbHYIO M TPAKTHYECKYIO OOJacTH
KU3HEJESTEIbHOCTH;
YVIIJ6.12 | YMeTh uHTErpUpOBaTh 3HAHMS M3 PA3HBIX YYCOHBIX MPEIMETOB
YVIIJ6.13 BBIIBUTaTh HOBBIE UJEH, IIPEUIaraTb OPUTMHAJIBHBIC OAXOAb] U PELICHMUS
YVIIJ]6.14 | craBuTh npoOJIEMBI U 33/1a49H, JOIYCKAIOIIUE AIbTEPHATHBHBIC PEIICHHMS;

B) pabora ¢ uHgopmanmeii:

VYT 5.1

BJIAJCTh HABBIKAMU MOJYYCHHsS WH(POPMALUU M3 HCTOYHMKOB DPA3HBIX THIIOB,
CaMOCTOATENIBHO ~ OCYILUECTBIATH  IIOMCK,  aHAJIM3, CHUCTEMATH3aLHI0 U
MHTEpIpeTanrio HHPOPMALIMU Pa3IMYHBIX BUJIOB U (OPM MpE/ICTABICHHUS,

VYT 8.2

CO3/1aBaTh TEKCThl B pa3IMYHbIX (popMaTax ¢ y4yeToM HazHaueHUs MHPOpMaLUU U
LEJICBOM  ayAUTOPUH, BBHIOMpAs ONTUMAIBHYIO (OpPMY TPEACTABICHUS U
BHU3YyaJIM3aLUU;

VVYIIJT 8.3

OHCHUBATbL JOCTOBCPHOCTb, JICTUTUMHOCTDH I/IH(l)OpMaIII/II/I, €€ COOTBECTCTBHUC
IIPaBOBbBIM U MOPAJIbHO-3THUYCCKUM HOPMAM;

VYL 5.4

HCII0JIB30BAaTh CPCACTBA I/IH(i)OpMaI_II/IOHHI)IX U KOMMYHHKAIITUOHHBIX TEXHOJIOTHH B
PCLICHHMH KOTHUTUBHBIX, KOMMYHUKAaTHBHBIX M OpraHM3allMOHHBIX 3a7a4 C
cobmoieneM TpeOOBaHMM JProOHOMHMKH, TEXHUKM O€30MacHOCTHU, TUTHEHBI,
pecypcocOepeKeHs, TMPABOBBIX W ITUYECKHX HOPM, HOPM HH(MOPMAIIMOHHON
0e30I1aCHOCTH;

YVIIJI B.5

BJIQJICTh HAaBBIKAMHU PACIO3HABAHMS M 3aIIUTHl MH(POpPMAIUH, HH(POPMAIIMOHHOM
0€30MaCHOCTH JINYHOCTH.

YHHBepcaJibHble y4eOHble KOMMYHHKaTHBHbIE aeicTBus (YYK/):

a) o01IeHne:
YVYK/Ja.l OCYIIECTBIISITh KOMMYHHKAIIMU BO BCeX cdepax KHU3HH,
pacrio3HaBaTh  HeBepOaJbHBIE CpPEACTBA  OOIIEHUS, IOHMMAaTb 3HAYEHUE
YVK/ a.2 COLIMAJIbHBIX 3HAKOB, pAaclo3HaBaTh IPEANOCHUIKA KOH(IMKTHBIX CUTyalUd U
CMSIr4aTh KOH(JIUKTHI;
VYK a.5 Pa3BEPHYTO U JIOTMYHO U3JIaraTh CBOIO TOUKY 3PEHMSI C UCIIOJIb30BAHUEM S3bIKOBBIX

CPEJCTB;

0) coBMeCTHasl IeSITeJIbHOCTh:

MNOHUMATb W HUCIOJB30BATh MPCUMYHICCTBA KOMaHJHOU H HHHHBHZ{yaHLHOﬁ

YYKI0.1 paboThI;
IIPUHUMATH L€ COBMECTHOM 1€ATENbHOCTH, OPTraHU30BbIBaTh U KOOPAUHUPOBATH

YVK] 6.3 JICHCTBHS 10 €€ JOCTHUIKEHUIO: COCTABIIATH IUIAH JACUCTBUM, PACIIPENEISATh POJIH C
Y4eTOM MHEHUH YYaCTHUKOB 00CYKIAaTh PE3yIbTaThl COBMECTHOM paboThl;

VYKIL6.5 npexnaraTh  HOBBIE MPOEKTHI, OUCHWBATL HMACH C NOSMUMM  HOBH3HBL
OPUTMHAaJIbHOCTH, MPAKTUYCCKON 3HAYMMOCTH,

VYKII 6.6 KOOP/MHHPOBATE M BBIONHATH paboTy B YCJIOBHUSIX pEaibHOTO, BUPTYAJIbHOTO U
KOM6I/IHI/IpOBaHHOFO B3aUMOACUCTBUSI,

VYKII6.7 OCYLIECTBIIATh NO3UTUBHOE CTPATETMUYECKOE MMOBEJEHUE B PA3IUYHBIX CUTYalLUsX,

IMMPOSBJIATE TBOPYCCTBO U B006pa}K€HI/Ie, OBITH NHUITUATHBHBIM.

YHHBepcaJlbHbIe Y4eOHble peryiasTuBHbIe neiicTBus (YYPJI):

a) caMOOpPraHu3aums:

CaMOCTOATCIIBHO  OCYHICCTBJIATE TO3HABATCIIbBHYIO  ACATCIIBHOCTL, BLIABIIATH

YVYP]I a.1 poOJeMBbI, CTaBUTh U (POPMYIMPOBATH COOCTBEHHBIE 3a/1a4l B 00pa30BaTEIIHHOM
JIESITEIbHOCTH M KU3HEHHBIX CUTYAIUsX;
VYPI a2 CaMOCTOSITENIbHO COCTABJISATh TUIAH PEIICHUs MPOOJIEMBbl C yU4€TOM HMEIOIIUXCS

pecypcoB, COOCTBEHHBIX BOBMOYKHOCTEH M MPEIOYTECHUH;




Koanl

Iliianupyemble pe3yibTaThl OCBOCHUA Y4eOHOH IMCIUIINHBI BKJIOYAIOT:

pe3y/1bTaToB
YVYP/J a3 J1aBaTh OLICHKY HOBBIM CUTYAalLUsIM;
VYPIla5 JieflaTb OCO3HAHHBIN BHIOOp, apryMEHTHpPOBaTh €ro, OpaTb OTBETCTBEHHOCTh 3a
peLICHUE;
CrocoO0CTBOBaTh (POPMUPOBAHUIO M IPOSBICHUIO IIUPOKOH 3pYyAULIMU B Pa3HbIX
YVP/ a.7 00acTsAX 3HAHMHN, TOCTOSHHO TMOBBIIIATH CBOM 00pa30BaTEIbHBIN M KYJIbTYPHBIH

YPOBEHB;

0) CAMOKOHTPOJIb:

VYPJ1 6.1

JaBaTb OILCHKY HOBBIM CHUTyalUsAM, BHOCHTbL KOPPCKTHBBI B JACATCIIbHOCTD,
OLCHUBATb COOTBCTCTBUC PC3YJILTATOB LCJISAM;

VYPJ16.3

UCITIOJIb30BaTh MpPHUEMBI peduIeKCUU Ui OLCHKH CHTyallud, BbIOOpa BEPHOTO

PCLICHUA,

B) SMOIMOHAJI

bHBIH HHTCJIJICKT, npeunonaramumﬁ C(l)OpMHpOBaHHOCTI):

YYP]I 5.1

CaMOCO3HaHUsl, BKIIIOYAIOIIETO CIIOCOOHOCTh TOHMMATh CBOE SMOIMOHAIBHOE
COCTOSTHUE, BUJICTh HANPABIICHUS Pa3BUTHS COOCTBCHHON SMOIMOHAIBHON chepsl,
OBITh YBEPEHHBIM B ceOe;

YVP/ B.2

caMOperyJMmpoBaHus, BKJIIOYArOHIIcro CaMOKOHTPOJIb, YMCHUC [MPUHHUMATDb
OTBCTCTBCHHOCTb 3a CBOC IIOBCACHHC, CIIOCOOHOCTD alalITUpoOBaTbCAd K
SMOIHMOHAJIbHBIM U3MCHCHUAM U ITIPOSBJIATH FI/I6KOCTI>, OLITH OTKPLITHIM HOBOMY;

YYP][ 8.3

BHYTPEHHEH MOTHBAILIMM, BKJIOYAIOLIEH CTPEMJICHHE K JIOCTHIXKEHHUIO WEIU U
yCIiexXy, ONTUMH3M, UHULIHUATHBHOCTb, YMEHHUE JEHCTBOBATb, MCXOJ M3 CBOUX
BO3MOKHOCTEH;

YYP]I 5.4

OMIIaTUu, BKJTIOYAIOIICH CIIOCOOHOCTh ITOHMMATh OMOIIMOHAJIbHOEC COCTOSAHUC
APYIrux, YYUTBIBATH €Iro IIpH OCYIICCTBJICHHH KOMMYHHKAIWH, CIIOCOOHOCTH K
COYYBCTBUIO U COIICPCIKUBAHUIO,

YVYPI B.5

COLMAJIBHBIX HABBIKOB, BKIIIOYAIOIIMX CIIOCOOHOCTHh BBICTPAWBAaTh OTHOLICHMS C
JPYTMMH JIIOJIbMU, 3a00TUTHCSI, IPOSIBJIATh UHTEPEC U pa3peiiaTh KOHQIUKTHL;

r) NpUHATHE Ce0sl M IPYTUX JIOIei:

YYPAr.2

NPUHUMATh MOTHUBBI M apryMEHTHl JPYTUX JIOACH TpH aHAIM3e Pe3ylbTaToB
JIeSITeIIbHOCTH,

YYPAr.3

IIPU3HABaTh CBOE MPAaBO U MPABO JPYTUX JIOAEH Ha OIIMOKH;

VYP/r.4

pa3BHUBaTh CIOCOOHOCTh MOHMMATh MUP C MO3ULMH JIPYTOro YeJIOBEeKa.

IIpenmeTHblie pe3yjabTaThl 0a30Bbiii ypoBenb (I1P0)

I1P61

Bmagenne meromamm JA0Ka3aTejIbCTB, AJIrOpuTMaMu pPEIICHUA 3aJad;, YMCHHA
(I)OpMy.]'II/IpOBaTB OIIPEACIICHUS, aKCUOMBI U TECOPCMBbI, IIPUMCHATEL UX, IPOBOAUTH
JOKAa3aTCIbHBIC PACCYKACHUA B XOAC PCHICHUSA 3aa4

[1PG2

YMeHue onepupoBaTh MOHATUSMH: CTENEHb YMCIA, JIOTapu(Mbl YuCla; yMEHUE
BBITMOJIHATH BBIYHMCIIEHUE 3HAUEHUN U IIPeoOpa3oBaHus BBIPAXKEHUH CO CTENEHSIMU
u JjorapudmMamu, npeoOpa3oBaHus IPOOHO-PAMOHAIBHBIX BBIPAKEHUH;

[1PG3

YMeHue  onepupoBaTb  IOHATHUAMM:  PAlUOHAIBHBIC,  HPPALUOHAIBHEIE,
MOKa3aTelbHbIE, CTEIIEHHBIE, JTIOrapu(pMUYECKUEe, TPUTOHOMETPUUECKHE YPABHEHUS
Y HEPABEHCTBA, UX CUCTEMBI

[1P64

VYMeHuss onepupoBaTh TMOHATUSAMHU:  (yHKUHMS, HempepbiBHas  (QyHKIUS,
NPOM3BOJIHAs, MEPBOOOpa3Has, OMPEACICHHbI WHTErpaj; yMEHHsS HaXxOIUTh
MPOU3BOJHBIE 3JIEMEHTAPHBIX (DYHKLIMHA, HCIONB3YysS CIPABOYHBIN MaTepUalbl;
UCCIIeIoBaTh B TMPOCTEHININX cCiydasX (YHKIMM Ha MOHOTOHHOCTb, HAaXOJIUTh
HauOOJbIIIME U HAMMEHBIINE 3HAUeHUs (PYHKIUA; CTPOUThH rpaKH MHOTOUYJIEHOB
C WCIOJB30BAHMEM  allapara MAaTeMaTU4eCKOrO  aHalu3a;  IPUMEHATH
IPOM3BOJHYK0 TPH pPEIIEHUWH 337Ja4 Ha JBWKEHUE;, pEIaTh IPAKTHKO-

OpPUCHTHUPOBAHHBLIC 3adda4M Ha HauOOJIbIINE M HAWMCHBIINE 3HA4YCHUA, Ha




Koanl
pe3yJabTaTOB

Iliianupyemble pe3yibTaThl OCBOCHUA Y4eOHOH IMCIUIINHBI BKJIOYAIOT:

HAXO0X/ICHUE MTyTH, CKOPOCTH U YCKOPEHHSI.

I1P65

VMeHHe OomepupoBaTh IMOHATHSAMHU:  palHOHAJIbHAS (YHKIMS, MOKa3aTelbHas
byHKUIMA, CTENEHHas byHKIHA, JorapupMuyecKast byHKIHA,
TpUTOHOMeTpHUYecKkne (DyHKIUH, oOpaTHble (DYHKINH; YMEHHE CTPOMTH IpadHKH
U3yYeHHBIX (YHKIMHA, HMCIONB30BaTh TpauKu TpHU H3yYEHHH IPOIECCOB H
3aBUCHMOCTEH, NIPU PELICHUH 3a/ad U3 IPYruX y4eOHBIX NMPEJMETOB M 3aj1ad U3
peasbHOM JKU3HHU; BRIpAXKaTh (POpMyJIaMH 3aBUCUMOCTH MEKIY BEIMYMHAMHU

I1P66

VYMeHue peraTh TECTOBBIE 331a4K PA3HBIX TUIIOB (B TOM YHCJIE HA POLIEHTHI, JOJIH
U YacTH, Ha JIBUXKEHHUE, paboTy, CTOMMOCTh TOBAPOB M YCIYT, HAJIOTH, 3a7a4l W3
0o0acT yIpaBi€HUs JUYHBIMU W CEeMEWHBIMU (DMHAHCAMH); COCTaBIATh
BBIDAKCHHUE, YPABHEHUS, HEPABEHCTBA W HUX CHUCTEMBI II0 YCIOBHUIO 3aJa4H,
UCCJIEI0BATh MOJYYEHHOE PEIIEHUE U OLIEHUBATh IPABONOI00HOCTh PE3yJIbTaTOB

I1P67

YMeHue onepupoBaTh HOHATUSIMH: CpelHee apu(MeTHdYecKoe, MeHaHa,
HauOoJblllee W HaUMEHbIEe 3HAYEHHUA, pa3Max, AUCIEepPCHs, CTaHIapTHOE
OTKJIOHEHHE 4YHCIIOBOTO Habopa; yMEHHE WU3BJIEKaTb, HWHTEPIPETUPOBATDH
uH(pOpMallMIOo, TPEICTaBICHHYI0 B Ta0luIax, Ha JAuarpaMMmax, rpadukax,
OTpPaXKaloIlyl0 CBOMCTBA pEAJbHBIX IPOLIECCOB U SIBJICHUM; MPEJICTaBISThH
uH(GOpPMALIMIO C MOMOIIBI0 TAabMUIl U AMArpaMM; HCCIEN0BATh CTATUCTHYECKHE
JAHHbIE, B TOM YHCJIE C NMPUMEHEHUEM TpauyecKuX METOJOB M 3JIEKTPOHHBIX
CpEICTB

I1P6 8

YMeHue omnepupoBaTh MOHATUSMU: CIIy4YalHbIA OIBIT U Cily4ailHOE COOBITHE,
BEPOSTHOCTb ~ CIIy4yallHOro COOBITUS; YMEHHME BBIYMCIATH BEPOSITHOCTh C
UCTIOJIb30BaHUEM TpaQUUECKUX METOJIOB; MPUMEHATh (OPMYJIBI CIOXKCHHUS H
YMHOXXEHUSI BEpOSATHOCTEH, KOMOUHATOPHbIE (aKThl U (HOPMYJIBl IIPU  PELICHUU
3a]1a4; OI[CHUBATh BEPOSTHOCTH PEATbHBIX COOBITHUI; 3HAKOMCTBO CO CIIy4alfHBIMHU
BEJIMYMHAMU; YMEHUE NPUBOIUTH IPUMEPHI IPOSIBICHUS 3aKOHA OOJIBIIUX YHCEN B
IPUPOJIHBIX U OOIIECTBEHHBIX SIBJICHUSX;

I1P6 9

YMeHue onepupoBaTh MOHATHUSAMM: TOUYKA, MpsMas, IUIOCKOCTb, MPOCTPAHCTBO,
JBYTPaHHbIA  YroJI,  CKpPEUIMBAIOIIMECS  MpsAMbIC,  MApAIETBHOCT U
MEPIECHANKYIAPHOCTD MPSAMBIX U IJIOCKOCTEH, YTOJI MEXKAY NMPSAMBIMH, YTOJ MEXKITY
NPSAMOM M TIOCKOCTBIO, YIOJI MEXIY IUIOCKOCTSIMH, PACCTOSIHUE OT TOYKH [0
IJIOCKOCTH, PACCTOSIHUE MEXAY MNPSIMBIMU , PACCTOSAHUE MEXKIY IUIOCKOCTSIMH;
YMEHHE WCIOJIb30BaTh MPHU PEHICHUH 3aJaud U H3y4YeHHbIE (DAKThl U TEOPEMBI
TUTAHUMETPHUH; YMEHUE OIIEHUBATh pa3Mepbl 00bEKTOB OKPYKAIOIIET0 MUPa

I1P6 10

YMeHne onepupoBaTh MOHATUSIMU: MHOTOTPAaHHUK, CEUEHUE MHOTOTPAaHHUKA, KYO,
napajuiefienumnena, MpusMa, nupamuaa, ¢Gurypa U MOBEPXHOCTb BpaIlEHUS,
HUATUHADP, KOHYC, Imap, cdepa, cedeHus QuUrypsl BpalleHUs, IUIOCKOCTD,
Kacaromasicsi cdepbl, IMWIMHAPA, KOHYCA, IUIOMIA[b TOBEPXHOCTH MHUPAMMUIBI,
MPU3MBI, KOHyCa, LIWIWHIpA, Tulomanas cdepbl, o0beM Kyba, MPSIMOYTOJIBHOTO
napajuiejenunena, NupamMuibl, OPU3Mbl, I[WIMHApPA, KOHYycCa, IIapa; YMEHHE
n300pakaTh MHOTOTPAHHUKUA M TOBEPXHOCTU BPAILICHUSI, UX CEYCHUS OT PYKH, C
MOMOILIbI0 YEPTEKHBIX MHCTPYMEHTOB U JJIEKTPOHHBIX CPEJICTB, YMEHHE
pacmo3HaBaTh CHMMETPHIO B MPOCTPAHCTBE, YMEHHE PACIIO3HABATh NPABUIIHHBIC
MHOTOTPaHHUKH.

I1P6 11

YMeHue onepupoBaTh MOHATUSMU: JBHKCHHUE B IPOCTPAHCTBE, TTOI0OHBIE PUTYPBI
B MPOCTPAHCTBE; MCIOJIB30BaTh OTHOIICHHUE IUIONIA/ICH TOBEPXHOCTEH U 00HEMOB
101I00HBIX (PUTYp P peLIeHUH 33124

I1P6 12

YMeHHEe BBIUHCIATH TE€OMETPUUECKUE BETUYHHBI (JTMHA, YTOJI, TJIOMIaab, 00BEM,
TUIONIA/Ib TOBEPXHOCTH ), UCTIOJIb3YSl U3YUCHHBIE (POPMYIIBI U METO/IbI

I1P6 13

YMmenne ONCpHUpPOBATH IMOHATHUAMMU. NPAMOYIoJIbHad CHUCTEMA KOOpAWHAT,
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Koanl
pe3yJabTaTOB

Iliianupyemble pe3yibTaThl OCBOCHUA Y4eOHOH IMCIUIINHBI BKJIOYAIOT:

KOOpAWHATBI TOUYKHU, BEKTOP, KOOPAWHATHI BEKTOPA, CKAIAPHOC ITPOU3BCACHUC, YTOJI
MCXKAY BEKTOpaMH, CyMMa BEKTOPOB, IIPOU3BCACHUC BEKTOPA HA YMCJIO0, HAXOAUTh
BIIOMOLIBIO H3YYCHHBIX q)OpMyJI KOOpAUHATBI CCPCAUHBI OTPC3Ka, PACCTOSAHUA
MCXKAY ABYMSA TOYKAMHU

I1P6 14

YMeHue BBHIOMpaATh MOAXOAAIIMM HW3YyYEHHBI METOA Ui peIICHUs 3a/laveH,
pacro3HaBaTh MaTeMaTHueckue (hakThl U MaTEMaTHUYECKHUE MOJICIH B IPUPOIHBIX U
OOLIECTBEHHbIE SIBJICHUSX, B HCKYCCTBE; YMEHHE NPUBOJUTH IPUMEPHI
MaTEeMaTHYECKUX OTKPHITHI Poccuiickoil 1 MUpOBOI 00IIIECTBEHHOW HAYKH

IIpeamerHbIe

€3yJbTaThl yriyojaenHsblii ypoBens (I1Py)

TPyl

VYMeHue onepupoBarh MOHATHAMU: ONPEIECICHUE, aKCHOMa, TeOpeMa, CIIEICTBUE,
CBOWCTBA, MPHU3HAK, J0KA3aTEILCTBO, PABHOCHIBHBIE (OPMYIHPOBKH; YMEHHS
¢dopmynupoBaTe  00OpaTHOE W NPOTHBOIOJIOXKHOE YTBEPXKAECHUE, NPUBOJUTH
IpPUMEPBl M KOHTPIIPUMEPHI, UCIOJIB30BaTh METOJ MAaTeMAaTUYECKOW WHAYKIIMH;
IIPOBOAMTDH JIOKA3aTEJIbHBIE PACCYKIEHUs IIpU DPELIEHUU 3a]ad, OLICHUBATb
JIOTHYECKYIO MIPaBUJIBHOCTh PACCYKICHUM

[1Py2

YMeHue onepupoBarh MOHATUAMM: MHOXKECTBA, IIOJAMHOXKECTBO, ONEpaluu Hajl
MHOXXECTBAMHU; YMEHHE MCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapar il
OINMCAHHUS PEAJIBHBIX IIPOLIECCOB U ABJICHUM U NPU PEIICHUU 33]a4, B TOM YUCIIE U3
JPYTUX y4eOHBIX IPEAMETOB

[1Py3

YMeHue onepupoBarh MOHATUSAMU: Tpad, CBI3HBINA rpad, AepeBo, HMUKI, rpad Ha
MJIOCKOCTH; YMEHHME 3aJaBaTh M OINKCHIBATH rpadbl pPa3IMUHBIMU CIOCOO0AMU;
MCIOJIb30BaTh Tpadbl IPH PEIICHUHU 3324

[1Py4

YMeHue cBOOOAHO ONEpPUPOBATH MOHATHUAMHU: COYETAHUE, NEPECTaHOBKA, YUCIIO
COYETaHWil, YHCIO TMEepPecTaHOBOK; OWHOM HpIOTOHa;,  yMeHHE TPUMEHSTH
KOMOUHATOPHbIE (DaKThl U PACCYXkJICHUS JUIsl pellieHHs 3a/1a4

IPy5

YMmenue ONCpHUPOBATH IMMOHATUAMMU: HATYPAJIbHOC YMUCIIO, OCJI0C YUCII0, OCTATOK I10
MOAYJIHO, paiuoHaJIbHOC quciio, HPppalMOHAJIbHOC quciio, MHOXXCCTBaA
HaTypaJIbHBIX, HTCJIbIX, pPalMOHAIbHBIX, I[GI\/JICTBI/ITCJ'IBHI)IX quceil; yYMCHHUC
HCIIOJIb30BAaTh IMPU3HAKU  JCIMMOCTH, HalMEHBIINH O6IHHﬁ ACIIUTECIb U
HaMMCHBIICC 0611166 KpaTHOC, aJiIrTOPUTM EBKJ’II/IILa IIpu pCIICHUHU 3aaa4; 3HAKOMCTBO
C pa3JIMYHbIMH NTO3UIIWUOHHBIMU CUCTEMAaMHU CUHHUCJICHUA

[Py 6

YMeHne cBOOOTHO OMEpUPOBATH TMOHATUSIMH: CTEMEHb C IEJBIM IOKa3aTeseM,
KOpPEHb HAaTypaJIbHOW CTEINEHHU, CTEIIEHb C PallMOHAIBHBIM MOKA3aTeNeM, CTEIEHb C
JIEMCTBUTEIbHBIM  (BEILIECTBEHHBIM) TIOKa3aTesieM, JiorapudmM uucia, CUHYC,
KOCHHYC ¥ TaHT'€HC NMPOU3BOJIBHOTO YHCIIa

[Py 7

YMeHue onepupoBaTh MOHITUSIMU: TOXJIECTBA, TOKIECTBEHHOE ITPeoOpa3oBaHue,
YPaBHEHHUs, HEPABEHCTBA, CUCTEMa YpAaBHEHUN M HEPABEHCTB, PAaBHOCHJIBHOCTb
YpaBHEHUH, HEPABEHCTB U CHUCTEM, paluoHaIbHble, HPPALUOHAIBHBIE,
noKa3aTeJbHbIe.CTENIeHHbIE, JIorapu(pMudeckre, TPUTOHOMETPUYECKHE YPaBHEHN,
HEPAaBEHCTBA U CUCTEMbI; YMEHHE peIllaTh YpPaBHEHUHU, HEPABEHCTBA U CHCTEMBI C
MOMOUIBIO Pa3IMYHBIM IIPUEMOB; pEIIaTh YPaBHEHUS, HEPABEHCTBA U CUCTEMBI C
napaMeTpoM; NPUMEHSATh ypaBHEHHUs, HEPAaBEHCTBA, MX CHCTEMbI JUIsl pEIICHUS
MaTeMaTHUYECKUX 33j1a4 M 33j1a4 U3 Pa3JInYHbIX 00JIacTel HAyKU M peabHOM KU3HU

[1Py 8

YMenue cBOOOAHO oOmepupoBaTh MOHATUSAMU: Trpaduk QyHKIKMK, oOpaTHas
GyHKIMSA, KOMIIO3UIMA (QYHKIMH, JMHEeHHas (yHKUMSA, KBaJpaTUyHas (QpyHKIHS,
cTernieHHass QYHKIUS C LEJIbIM IMOKa3aTeleM, TPUTOHOMETPUYECKHE (YHKIIHH,
oOpaTHbIe TPUTOHOMETpUYECKHE (DYHKLUH, TMOKa3zaTelbHas U Jorapudmuyeckas
GyHKIUM; yMEHHE CTPOUTh TIpaduku (YHKIUM, BBINOIHATH NpeoOpazoBaHUs
rpaduKoB QyHKLUH;

YMeHue wucnonb3oBaTh Trpa@ukd  QYHKIMH JUIsl  M3Y4YEHHs] TPOLIECCOB MU
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Koanl
pe3yJabTaTOB

Iliianupyemble pe3yibTaThl OCBOCHUA Y4eOHOH IMCIUIINHBI BKJIOYAIOT:

3aBHCUMOCTEH MpU PELICHUH 3a/a4 U3 JAPYTHX y4eOHBIX MPEIMETOB U PeabHOM
YKHU3HH; BBIpAXKaTh (POpMyJIaMU 3aBUCUMOCTH MEXJly BEJIMUYNHAMM;

YMmenue cB0OOIHO ONIEpUPOBATH MOHATUAMU: YETHOCTh (PYHKIINH, IEPUOIUIHOCTH
(YHKLIMH, OrpaHMYEHHOCTb (YHKIMHM, MOHOTOHHOCTb (YHKIHH, 3KCTPEMYM
GyHKIUM, HauOOJbIIee W HAaWMEHBIIEEe 3HAUeHUs (YHKIUU Ha TPOMEKYTKE;
YMEHHUE NPOBOAUTH UCCIeI0BaHUE QYHKIINU;

YMeHue HuCHoib30BaTh CBOMCTBA M TpaduKu (QyHKIMHA A pelieHus] ypaBHEHUH,
HEpaBEHCTB U 3ajJad C IapameTpamu; U300pakaTb Ha KOOPAMHATHOHN IJIOCKOCTH
MHOKECTBA PELICHUN YPaBHEHUN, HEPABEHCTB B M UX CUCTEM

TPy 9

VYMmeHue  cBOOOJHO  ONEPUPOBaTH  HOHATUSAMMU: II0CJIEI0BATENBHOCTD,
apudMeTHUecKasi TPOTPeccusi, TIeoMeTpudecKas Iporpeccus, OECKOHEYHO
yOBIBaroI1asi FeOMETPHUECKasi IPOrpeCcChs; yMEHHE 3a/1aBaTh [10CIIE10BATEIbHOCTH,
B TOM YHCJIE C TIOMOIIBIO PEKYPPEHTHBIX (hopMyt

TPy 10

VY MeHue oneprupoBaTh NOHATUAMU: HEIPEPBIBHOCTD (DYHKIIMHA, aCUMIITOTHI Ipaduka
¢yHKUMM, TepBass W BTOpas TPOM3BOAHAS (PYHKIUH, TEOMETPHUECKUN W
¢u3nyeckuil CMbICI NPOU3BOJHOM, MepBOOOpa3Has, ONpPENEICHHBI HHTErpa;
YMEHHE HaXOIUTh AaCUMOTOTHI rpaduka (yHKIMH; YMEHHE BBIYUCIATH
IPOU3BOJIHBIE CYMMBI, IPOU3BEJACHMS, YAaCTHOIO W KOMIO3ULUH (YHKUHUH,
HaXOJUTh YPAaBHEHUS KacaTeIbHbIX K TpaduKy PYHKIMH;

YMeHue UCHoNb30BaTh IPOU3BOAHYIO JUIsl HUCCIeAOBaHUS (DyHKUuMH, Ui
HAaxXOKJCHUI HaWIy4dllero pPELICHHs B IMPUKIAJHBIX, B TOM YHCIE COLMAIbHO-
9KOHOMHYECKUX U (PU3MUYECKUX 3a/1a4ax, AJIs ONPEeSICHHUs] CKOPOCTU U YCKOPEHUS;
HAXOJUTh TUIOIIAAN B 00beMBI (PUTYDP C TOMOIIBIO HHTETPajIa; IPUBOANUTH IPUMEPHI
MaTeMaTHYECKOro MOJICIMPOBAHUS C OMOIIBIO JU(PepeHIHaNbHbIX YPaBHEHUI

TPy 11

VYMeHune onepupoBaTh IOHATHUAMM: KOMIUIEKCHOE YHUCIO, COIPSDKCHHBIE
KOMILJIEKCHBIE YKCJIa, MOAYJIb U apryMEHT KOMIUIEKCHOIO 4yucia, ¢popMma 3alucH
KOMILIEKCHBIX YHcel (TeOMEeTpHUECcKas, TPUTOHOMETPHUECKas, anredpanieckas);
YMeTb Mpou3BOAUTH apupMeTHdYecKHe IEWCTBUS C KOMIUIEKCHBIMU YHCIIaMU;
IPUBOAUTH IPUMEPHI MCIIOJb30BaHUSI KOMIUIEKCHBIX YHCE;

[Py 12

YMeHue cBOOOJHO ONEepUpOBATh MOHATHIMU: CpeaHee apupMeTuIeckoe, Me1aHa,
HauOoNblllee W HaMMEHbIEe 3HA4YeHHWs, pa3Max, JAUCIEepPCHs, CTaHJapTHOE
OTKJIOHEHME JUIsi OIMCaHUs YMCIOBBIX JAHHBIX; YMEHHME HCCIEN0BATH
CTaTHUCTUYECKUE JaHHbIE, B TOM YHCIIE C IPUMEHEHUEM IpadUuecKux METOJO0B U
AJIEKTPOHHBIX CPEACTB; I'paUUYecKu HCCIE0BATh COBMECTHBIE HAONIOJCHUS C
IIOMOIIBIO AMarpaMM PacCEUMBaHHUsI M IMHEHHON PEerpeccuu

TPy 13

YMeHHe HaxOAWTh BEPOSTHOCTH COOBITMH C HCIOJb30BaHUEM TIpaduyecKux
METOJIOB; MPUMEHATh JJIs pelieHus 3afad (OPMYJIbl CIOKEHUS U YMHOXXEHMUS
BEPOSATHOCTEH, ¢dopmyiny monHOM BeposTHOCTH, (opmyny bepHymny,
KOMOHMHATOpHbIE (PAKTHI U (HOPMYIIbI; OLIEHUBATH BEPOSITHOCTH PEaIbHBIX COOBITHIA;
YMEHHE OINEpUPOBATh MOHATUSAMU: CllydyaiiHas BEJIWYHMHA, pacIpeieIcHHe
BEPOATHOCTH, MaTEMaTHUUECKOE OXKHIaHNE, TUCIIEPCHS] U CTAaHAAPTHOE OTKIIOHEHHE
CllydyaifHOW BeNWYHMHBI, (DYHKIHS paclpeseleHuss U IUIOTHOCTH PaBHOMEPHOTO,
[I0Ka3aTeIbHOI0 M HOPMAJIBHOTO Paclpe/ieieHni; yMEHHEe UCII0Ib30BaTh CBONCTBA
W3YYEHHBIX PACIPENEICHUM U1 PELIECHUS 3a/1a4; 3HAKOMCTBO C IIOHATUAMU: 3aKOH
OOJBIIMX YHCEN, METOAbl BBIOOPOUHBIX HCCIEAOBAHUN; YMEHHE NPUBOIUTH
IpUMEPBI MPOsIBICHUs 3aKOHa OOJBIINX YHCET B MPUPOAHBIX M OOLIECTBEHHBIX
SABJICHUSAX

TPy 14

YMeHue CcBOOOJHO ONEpPUPOBATH TMOHATHSAMM: TOYKA, MpsMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyd, IJIOCKUH yTOJd, JBYI'PAaHHBIA YTOJ, TPEXTPaHHBIA
YyIrojl, NEpPECEKalIUMecs, NapajUlelbHble M CKPELIUBAIOIIMECS  MPSIMBIE,
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Koanl
pe3yJabTaTOB

Iliianupyemble pe3yibTaThl OCBOCHUA Y4eOHOH IMCIUIINHBI BKJIOYAIOT:

[apajuIeIbHOCTh U NEPIEHIUKYJIAPHOCTD MPSAMBIX M IIOCKOCTEH, Yrojl MEXIy
MPSIMBIMU, YTOJI MEXK]TY TIPSIMON M TUIOCKOCTBIO, YTOJI MEK/Y TUIOCKOCTSIMH; YMEHHE
UCTIOJIb30BaTh MPHU PEIICHUH 33]a4 U3y4eHHbIE (DaKThl U TEOPEMBI IUIAHUMETPHH;
yMEHHE OIICHMBaTh pa3Mepbl OOBEKTOB B OKPYXKAIOIIEM MHUPE; yMEHHE
ONEepUPOBATH MOHATUSMU: MHOTOIPAHHUK, CEYCHHE MHOTOTPaHHUKA, ITPaBUIIbHBIN
MHOTOTPaHHUK, [IPU3Ma, MUpaMuia, pUrypa u NoBepXHOCTh BPALICHUS, IUIHHIID,
KOHYC, map, cdepa, pa3BepTKa MOBEPXHOCTH, CEYCHHs KOHyca M LWIMHIPA,
napajuleJibHble OCH WJIM OCHOBAaHUIO, CEYEHME IIapa, IUIOCKOCTb, Kacarollascs
cdepsbl, IUIMHPA, KOHYCA; YMEHHE CTPOUTH CEUeHUEe MHOTOI'PaHHHUKA.N300pakaTh
MHOTOTPaHHUKH, (PUTYpbl U MOBEPXHOCTU BpAILlEHUS, X CEUEHUS, B TOM UYHUCIE C
IIOMOIUIbIO 3JIEKTPOHHBIX CPEJCTB; YMEHUE NPUMEHATh CBOWCTBA T€OMETPUUECKUX
buryp, camocrosTenbHO (HOPMYIHPOBATH OMNpEIeNieHUs H3ydaeMbIX GuUryp,
BBIIBUTATh THIIOTE3Bl O CBOHCTBAX M TMPHU3HAKAX TEOMETPUUYECKUX UTyp,
000CHOBBIBaTh WJIM OMPOBEPraTh MX; YMEHHE NMPOBOIUTH Kiaccuduxaiuio Guryp
M0 pa3au4YHbIM TMPU3HAKAM, BBINOJHATH HEOOXOAWMBIE JOMOJHUTEIbHBIC
MOCTPOCHHUS

IPy 15

YMmenne cBOOOHO OMEPHPOBATH MOHATUSAMU: TUIOMAIb QUTYPEI, 00BeM (QHUTYPHI,
BEJIMYMHA YTJIa, PACCTOSIHUE OT TOUKH J0 IJIOCKOCTH, PACCTOSIHIE MEKTY TIPSIMBIMH,
paccTosiHIEe MEXIY IUIOCKOCTSMH, IUIOUaab CQephl, IUIOMAAb IMOBEPXHOCTH
NUPAMUJIBI, TPU3MBI, KOHyCa, IIMIMHApPa, 00BeM Kyba, MPSIMOYTOJIbLHOTO
napajieNienunena, MUPaMHIbL, TMPU3MBI, LWIMHApPA, KOHYcCa, Iapa; yMeHHe
HaXOJIUTh OTHOIIICHHE 00BEMOB IMOJJOOHBIX QUTYP

IIpy 16

YMenne cB0OOOIHO ONEpUPOBATH MOHATUSIMU: JIBUKEHUE, MTapaUIeIIbHBIN MTePEHOC,
CUMMETPHS Ha IJIOCKOCTH U B MIPOCTPAHCTBE, TOBOPOT, MIPeodpa3oBaHue MOA00us,
1o100HBIe (DUTYPBI, YMEHHUE paclo3HaBaTh PaBHBIC W MOJO00HBIC (QUTYPHI, B TOM
yucie B TNPUPOJE, HCKYCCTBE, AapXHUTEKType; YMEHHE HCIOJIb30BaTh
F€OMETPUUYECKHE OTHOIICHUS, HAXOAUTh TEOMETPUUYCCKNE BETUYMHBI (JUTHMHA, YTOJ,
wiomaab, o0beM) MPU pPEUIeHUH 33Jad U3 APYTHX Y4YeOHBIX MPEAMETOB U U3
pEATbHOM JKU3HH

ITpy 17

YMeHue cBOOOAHO ONEepUPOBATh MOHATHAMMU: MPSAMOYTOJIbHAS CUCTEMA KOOP/IMHAT,
BEKTOp, KOOpPAMHATBI TOYKHM, KOOPJAMHATBI BEKTOpA, CyMMa BEKTODPOB,
NPOM3BEICHUE BEKTOpa Ha YHCIO, Pa3JIOKEHHE BEKTOpa Mo 0a3ucy, CKalsipHOE
IIPOU3BEJICHNE, BEKTOPHOE IIPOM3BEICHHUE, YIOJl MEXKIy BEKTOpaMH; YMEHHE
UCIIOJIB30BaTh BEKTOPHBINA U KOOPAMHATHBIA METOJ JJI PELICHUS T€OMETPUYECKUX
3a/1a4 ¥ 3a/a4 JAPYyTrux y4eOHBIX MPEeIMETOB; ONEpUPOBaTh MOHATHUAMU: MaTpULA
2x2 u 3x3, onpeenuTenb MaTPUILbl, TEOMETPUUYECKUI CMBICI OIPEAEIUTENS

[Tpy 18

YMeHne MOACIINPOBATE PCAJIBLHBIC CUTYallUW Ha SA3BIKC MATEMATUKH, COCTABJIATH
BBIPDAKEHHE, YPAaBHEHUE.HEPABEHCTBA M MX CHUCTEMbl IO YCJIOBHUIO 3aJayd,
UCCJIEIOBaTh IOCTPOCHHBIE MOJEIU C UCIOJIb30BaHUEM armapara anreopsl,
WHTEPIPETUPOBATH MOJYUYEHHBIH pE3yJbTaT; CTPOUTh MAaT€MaTUYECKHE MOJEIHU C
NMOMOIIBKO TCOMETPHUYCCKUX HOHATHH H BCJIIMYMH, pPCIIaTb CBA3AHHBIC C HUM
MPaKTUYECKHUE 3a7a4l; COCTABISATh BEPOSTHOCTHYIO MOJI€NIb U MHTEPIPETUPOBATH
HOHy‘ICHHBIﬁ PE3YIbTAT, pfmiate MNOPHUKIAAHBIC 3aJadud CpEACTBaAMU
MaTE€MaTUYeCKOro aHajiu3a, B TOM YHCIE COLUAIbHO-DKOHOMHYECKOTO H
(U3UYECKOTO XapaKTepa.

ITpy 19

YMeHue BbIOMpaTh MOIXOASIINI METOX [UId peleHHs 3aJadyd; [OHUMAaHue
3HAYUMOCTH MAaTEMaTUKU B U3YUYEHUH MPUPOJHBIX U OOIIECTBEHHBIX MPOILIECCOB U
ABJICHWM; YMEHUE PACIIO3HABATh IIPOSIBICHUE 3aKOHOM MAaTE€MaTUKH B HCKYCCTBE,
yYMEHUE IPUBOAUTH PUMEPBI MATEMaTHUYECKUX OTKPBITUN Poccuiickoli 1 MUPOBOM
MaTE€MaTU4YECKOU HAyKH.
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OcBoenue coxaepkanus yuyeOHou nucumruiaabl OV/[. 11 Mamemamuka

oOecrieunBaeT

JOCTIKEHUE 00yYaroIUMHUCS OOIIMX M AUCHUIUIMHAPHBIX PE3yJIbTaTOB, KOTOPHIE B CBOIO OYEpelb
(GOpMHPYIOT 3JI€MEHTHl OOIIMX KOMIIETEHLUH, M 3aKJIaJbIBA€TCs OCHOBa JUIsl (OpPMHUPOBAHUS
npodeccnonanbubix komnereHuit @I'OC CIIO no cneunansroctu 07.02.01 Apxurektypa.

O01HMe KOMIETEeH MU

Ilnanupyemblie pe3yabTaTbl 00y4eHUs

podeccuoHanbHOM
e TeTbHOCTH TPUMEHHUTEILHO
K pa3jIM4HbIM KOHTEKCTaM

Oo61mme JAucnunimHapHbie
OK 01 Boi6upats crioco0Obt UIP23, JIP24, JIP 25, JIP 26, [1Pb 1, ITPb 2, I1Pb 3, TTIPBS,
[pelIeHUs 3a/1a4 VYVII a.l, YVIII a.2, YVII] a.3,[[IPB6, [IP614

VYT a4, VVIII a.5, YYII a.6
VY161, VYIIL6.2, YYIIZL6.6,
VYIII 6.7, YVIII 6.9, VYYIIJI
6.11, YVIIJ 6.12, VVIIJ 6.13,
VVYIIZL6.13, YYP/I a.5

[PV 1, TIPY 2, TIPY 3, TIPY
s, TIPY 6, TIPY 7, TIPY 8,
[PV 9, TIPY 10, TPV 11,
[PV 13, TIPY4, [IPY 14,
[PV 15, IPY 16, TIPY17,
[PV 18, [IPY19

OK 02 HMcnonp30BaTh
COBPEMEHHBIE CPEICTBA
[IOVCKa, aHaAJIN3a U
WHTEpIpeTaui HHPOPMAIIHUH,
1 nH()OPMAIMOHHBIC
TEXHOJIOTHH JIJI BBIIIOJIHEHUS
3aiay mpodeccuoHaIbHOM
esITENbHOCTH

TP 32, YYII 8.1, VVIII B2,
VVII 8.3, YVIII 8.4, VYIII 5.5

[1PG 4, IIPE 6, [IPG 7, [P
14,
[PV 7, TIPY 16

OK 03 ITnanuposats u
[peaTM30BbIBATH COOCTBEHHOE
npodeccuoHaIbHOE U
ITMYHOCTHOE Pa3BUTHE,
[peANPUHUMATENIBCKY IO
eI TENIbHOCTD B
npodeccnoHaabHOM chepe,
MCII0JIb30BATh 3HAHUS 110
paBOBOW M (PMHAHCOBOI
TPaMOTHOCTH B PA3JIMYHBIX
PKU3HEHHBIX CUTYalUsAX

JTP 12, JIP 13. JIP 14, JIP 15
VYP[I a.l, VYP/ a.2, YYPJ a.3,
VYP/la.7. YYP/16.3. YYP/1 6.4,
VYPJI8.3. YVP/I 8.4, VYP/ B.5

[1PG 1, [TPE 4, TIPB 5, I1PF 6,
[P 7, TIPB 8, TTPB 14

OK 04 D¢ dextuBHO
B3aMMOJICHICTBOBATh U PabOTaTh
B KOJUIGKTHBE U KOMaH/Ie

TP 33, VVKJ 6.1, YVKJI 6.3,
VYK 6.6, VYKJI 6.7
VYPJIr.2, YYPJIr.3, VVP/Ir.4

[1PG 1, TIPG 7, [IPK 8, TIPG
14, TIPY 6, TIPY 8

OK 05 OcyiiecTBiaTh YCTHYIO
U TUCHMEHHYO
KOMMYHHKAITIIO Ha
FOCY/1apCTBEHHOM $SI3bIKE
Poccuiickoit denepannu ¢
[y4eTOM 0COOeHHOCTEN
COLIMATILHOTO U KYJIBTYPHOTO
KOHTEKCTa

JTP 16, JIP 17, JIP 18,
VYK a.1l, VYK a.2, YVK]I a.5

[1PE 1, TIPE 6, TIPE 8, TIPG 14

OK 06 IIposBisaTs
paXXAaHCKO-NIaTPUOTHYECKYIO
MO3UIUIO, IEMOHCTPUPOBATH
OCO3HAHHOE ITOBEJICHUE Ha
OCHOBE TPaJUIIMOHHBIX
OCCUICKHX JYXOBHO-

JTP 3, JIP 9
VYPJ 8.1, VYP/ 8.2, YYP]I .3,
VYP][ 8.4, VVP]I B.5

[1PB 1, IIPG 6, ITPE 7, [IPB
8, TIPB14, TIPY 8
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HPaBCTBEHHBIX LICHHOCTEM, B
TOM YHCJIE C yYETOM
rapMOHM3aLUN
MEXHALMOHAIBHBIX U
MEXPEJIIUTUO3HBIX OTHOLICHUH,
[IPUMEHATH CTaHaPThI
QHTUKOPPYILIMOHHOIO
[IOBEACHUS

OK 07 CopelicTBOBaTh
COXpaHEHHUIO OKPYKaroeh
CpEeIbI, PeCypcocOepeKeHHIO,
MIPUMEHATH 3HAHUS 00
M3MCHCHUH KJIMMAaTa,
[IPUHITUIIEI OEPEHKITMBOTO
MIPOM3BOJICTBA, 3P (PEKTUBHO
ITeiCTBOBATh B YPE3BbIUAMHBIX
CUTYyaIusIx

JTP 29, JIP 30, JIP 31

VYTIZL 6.9, YYIIJI 6.10, YVIIJT
6.11,

VYKL 6.5, VYP/I 6.1

[1Pb 1, ITPb 4, IIPE 5, I1PB 6,
[1Pb 14

[1K 1.2 Pa3pabarpiBaTh
OTJICITbHBIC APXUTCKTYPHBIC
1 00bEMHO-TUIAHUPOBOYHbBIE
[PCIIICHUS B COCTaBe
POCKTHOH JIOKYMEHTAIIUU

JIP 16, JIP 18, JIP 23, JIP 34

B.3

VYT a.1, YYIIJ a.5, YVIIJ 6.4,
VYT 6.10, YYIIB.11, VYYP]

[1PB2, TIPBS, IIPB 6 I1PG 10,
[PB12, TIPY 10, TIPY 14,
[PV 15, IPY 16, TIPY 18,
[Py 19
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2. CTPYKTYPA U COAEP KAHUE YYEBHOU JUCIUIIJINHBI

2.1. O0beM y4eOHOM NMCHUILIMHBI U BU/bI Y4eOHO# padoThI
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2.2. TemaTH4YecKHii IJIAH U COAEPKAHME Y4eOHOM TN CHUITHHBI

OV ].11 Marematnka

Apudmernueckas 1 reoMeTpruecKas nporpeccui. beckoneyHo yObIBaronasi reoMeTpruyecKas

Ne Oo0be Koas!
y M o0pa3oBaTebHbIX
HaumeHoBaHue pa3fesioB U TeM Copep:xanue y4eOHOro MaTepHasia H (P OPMbI OPraHU3ALNH eI TeJbLHOCTH 00yYaI0IIHXCS ypo
4aco pe3yJabTaToB
Ka B
1 2 3 4 5
1 kype 1 cemectp 2026-2027y4. r. (92 4) 92
Pazgen 1. Iloemopenue Kypca mamemamuKku 0CHOGHOU UWIKOJIbl 20
Tema 1.1. Lenb u 3a7aua MaTeMaTUKH Cosiepkanne yueOHOro MaTepuaa OK-01: ITPB 3,
IIPY OCBOCHHHU CIIELIUAIBHOCTH. Ienp u 3anaun MaTeMaTHKH pu ocBoeHuH crnenuansHocty 07.02.01 Apxutextypa. ba3osble 3HaHus U I1IPB6, TIPB12, TTPY
MHOkeCcTBa U JIOTHKA YMCHUS 110 MaTEMATHKE B POPECCUOHANBEHON U C IOBCEAHEBHOM JEATEIBEHOCTH. MHOXECTBO, 1 2 2, IIPY 5, I1PY17,
oIepalry HaJl MHOJKECTBaMH, TuarpaMMel Oiinepa-BenHna. Mcnonp3oBaHue TeOpeTHKO- JIP 23, JIP 24,
MHOYKECTBEHHOTO armapara I OTICaHHs PeaJbHBIX POIECCOB U SBJICHUH B IPOPECCHOHATBHOM YVIII a.2, VYIIO
JIeATEeIbHOCTH, IPH PEIISHUH 33/1a4 U3 IPYTUX AUCITUTUINH. a.3, YVII]I a.5,
Tema 1.2 Uncna ¥ BBIYUCICHHS CoJiepkaHne y4e0HOro MaTepuaia YVIIA6.11, YVYIII
Harypanpsaple u niensie uncna. [Ipu3Haky qeTMMOCTH EeNbIX ncell. PannoHanbHbEIe YrCIa. 6.13
OOBIKHOBEHHbIE U JECATHYHBIE APOOH, IPOLEHTHI, GECKOHEUHbIE HePHOIUUECKUE APOOHU. OK-02: ITIPV 7,
Apudmernueckue oneparuy ¢ parMoOHaIFHBIMI YHCIaMH, TIPEOOPA30BAHUS YHCIOBBIX BRIPAKCHUH. 2 2 [1PV16, JIP 32,
JeiicTBuTenbHBIC Yucha. PainoHanbHBIC M HPpAIIOHANBHBIC YHCHIA. ApH(PMETHIEeCKUE ONICPAITIH C YYIIA .1, YVIIJ
JIEHCTBUTETFHBIMU YUcTaMy. [IpuOIikeHHbIC BRIYHACIICHUS, IPaBUiIa OKPYTIICHNUS, IPUKUIKA U OIICHKA B.4
PE3yJIbTaTa BHIYUCIICHHMIA. OK-03: IIPb 3, JIP
Tema 1.3 ToxnecTsa u ToxaecTBeHHble | ConepikaHue yueGHOTo MaTepHana 12, JIP 14, VYPI
npeoOpa3oBaHus. YpaBHEHUS, ToxecTBO M TOXKAECTBEHHBIE MPeoOpa3oBaHus. Y paBHEHHE, KOpEeHb ypaBHeHHs. HepaBeHCTRO, a.7, VYYPJ16.3,
HEPaBEHCTBA U X CUCTEMBI pelnieHre HepaBeHCTBAa. MeTo1 MHTepBaIoB. PelieHne nemsix U ApOOHO-PAllHOHAIBHBIX YPaBHEHHH U 3 5 YVPJ16.4
HEPABEHCTB. OK-04: TIPV 6,
IIpumeHeHre ypaBHEHHI U HEPABEHCTB K PEIICHUI0 MaTeMaTHYECKHX 33/1a4 U 33124 U3 Pa3In4IHbIX YVKJI 6.1, VYKL 6.
obnacTeii HAyKM U peaqbHOM KU3HH. 7, YYP[Ir.2
CHCTeMbI U COBOKYTTHOCTh PAIlIOHAIBHBIX YPaBHEHUH U HEPaBeHCTB. CHCTEMbI IMHEWHBIX YPaBHECHUH. OK-05: IIPB 9, JIP
Pewienue npuknaaHeIxX 3a/1a4 ¢ MOMOIIbIO0 CUCTEMBI JIMHEHHBIX YPaBHEHUN 4 2 16, VYK a. 1,
I13 Ne 1. Pemenne MaTeMaTn4eckux 3a/a4 ¥ 3a/1a4 U3 Pa3IMYHBIX 00JacTel HAyKH U pealbHON )KU3HH. 5 2 ng)‘g%;]; 14. TP
Pemienue npuknaaHpIxX 3a/1a4 ¢ MOMOIIBIO CUCTEMBbI JIMHEMHBIX YPaBHEHUM. 3. TIp 9 VYp I[,B 3
Tema 1.4 IIporieHTHBIEC BBRIYUCICHHS B IIpodeccnonaIbHO OPHEHTHPOBAHHOE COJlep:KaHMe (COep:KaAaHMe IPUKIAJHOIO MOLYJIsI) O,K-07:’HPB 12, jIP
NpopecCHORANLHBIX 3a/1atax HpI/IMeH?HI/Ie JpoOeii ¥ MPOLEHTOB ISl pELIeHUs! IPUKIIAHBIX 3a4ad U3 Pa3IMYHBIX OTpacieil 3HaHUH U 30, YYIIJ1 6.9,
peanbHOH Xu3HU. [IprOIKeHHbBIC BEIYMCIICHNS, IPaBHiIa OKPYTJICHNS, IPUKU/IKA U OLICHKA pe3yJibTaTa VI 6.10, VYK
BbIYMCIIEHUH. Pa3Hble ciocoOb!I BEIYMCIEHUS POLEHTOB. [IpoLieHTHBIE BEIYUCIICHHS B 6 2 6.5
npodeccHoHANBHBIX 3ajadax. HpI/IMeerHHe YPaBHEHHUH 1 HEPABEHCTB K PEIICHHIO MATEMATHIECKHX IIK 1.2: JIP 16, JIP
3a/1a4 ¥ 3a/1a9 U3 Pa3INYHBIX 00J1acTeil HAyKH 1 pearbHON KHU3HH. 18, JIP 23, JIP 34,
I13 Ne 2. TIpolieHTHbIE BEIYHMCIICHHUS. IIpaBUIIO 30J10TOTO CEYEHHMs B ApXUTEKTYPE. YVYIIA a.l, VVIIA
Tema 1.5 ITocnemoBaTensHOCTH U Conepxanue yueOHOro Matepuaa a.5, YVIIJI 6.4,
IIPOrpeccuu ITocnenoBaTreabHOCTH, CIIOCOOBI 3a1aHMS MTOCTIEI0BATEIbHOCTEH. MOHOTOHHBIE MTOCTIEI0BATENEHOCTH. 7 2 YVIII 6.10,

VVYIIJI6.11, YYPJ
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nporpeccusi. CymMmma 6€CKOHEUHO YOBIBAIOIIEH TeOMETPUIECKOM nporpeccun. opmyria cIIoKHBIX
npoIieHToB. Vconp30BaHe MPOrPECCUU JUTSl PEIICHUS PeaTbHBIX 3a/1a4 MPHUKIIAJTHOTO XapakTepa

8.3, IIPG 2,I1PG 3,
T1PG 6, IIPG 12, TTPy

Tema 1.6 ®ynkiuu u rpaduku ConepkaHue yueOHOro Marepuaia 14, IIPy 18
Oynkuus, crnocoos! 3axanust GyHKuui, ['padux pynkiun. Bzanmuo obparseie pynkimn. O6nacts
oIpeZieIeHst U MHOXeCTBO 3HaueHuit pyHkuuid. Hymu dyakuun. [IpoMeskyTKH 3HaKOTIOCTOSHCTBA. 8 2
YeTHble ¥ HEUETHBIE (QYHKIUH.

IIpodeccnonanbHO OPHEHTHPOBAHHOE cOep:kaHue (Coaep:KaHie MPUKJIATHOTO MOXYJIsT)
13 Ne 3. Buzpl u cBoiicTBa (hyHKIHI, OIHMCHIBAIOIIUX (OPMBI 1 00bEMBI 000PYIOBaHHS B ApPXUTEKTYpE 9 2

Tema 1.7 BxoaHo# KOHTPOJIb Cosiepkanne yueOHOro MaTepuaa
Brruncnenue u npeoOpazoBanus. YpaBHeHUs 1 HepaBeHCTBa. [Iporpeccun. @yHKIMU U TpaduKu. 10 2
KonrposbHast padora Ne 1 «BxoiHOM KOHTPOJIBY.

Pasnea 2. Cmenenu u kopnu. Cmenennas, noKazamenvHuas u ao2apudpmuyeckas Gynkyus 44

Tema 2.1 Apudmeruueckuii kopenb N-oit | Conepxanue yueOHOro MaTepuaa OK-01: I1PB2,

CTETIEHU Apudmernueckuil KOpeHb HATYpabHOM cTeneHu. JlelicTBus ¢ apupMeTHUECKUMHU KOPHSIMH N-0i 11 2 I1PB3, T11PB4, TIPES,
CTEIICHU 11IPVY6, IIPY7,

Tema 2.2 Crenenn. Crannaptaas popma | Conepxkanue yuebHOro MaTepuaia IPY8, JIP23, YVIIA

3anucy IEACTBUTENBHOTO YHCIIA Crenenb ¢ nensiM nokasateneM. CtannaptHas Gopma 3amucu AeHcTBUTENBHOTO uncna. Mcrnons30Banne a.l, YVII6.11,
NOAXOASIEH (OPMBI 3aMUCH JEHCTBUTENBHBIX YUCEN [/ PELIEHHs IPAKTUYECKHX 3324 U 12 2 OK-2: TIPB4,
npeacTaBieHus JaHHbIX. CTeleHb ¢ pallioHaNbLHEIM oKasaTteneM. CBoiicTa crenenu. [Ipeobpaszosanue [1Pb14, JIP32,
BBIPaKECHMI, COJIEPKALINX CTEIEHH C PAIHOHAIBHBIM ITOKA3aTeIEM. YYIIAB.1,

Tewma 2.3 Crenennast GpyHKIASA ConepxaHue yaeOHOro MaTepualia OK-3: I1PB1,
CreneHHas QyHKIUH C HaTypalbHBIM U LEJBIM MoKa3areneM. Ee cBoiicTBa u rpaduk. CBOHCTBa U 13 2 1IPb14, JIP13,
rpaduK KOpHsI N-0H CTENeHH YVP/la.l

Tema 2.4 UppannoHalibHbIE YpaBHEHUS ConepxaHnue yueOHOro Marepuaa 14 5 gII’(S-’Aé gg];l;’

1 HEPaBEHCTBA Pelienne uppanvoHaIbHBIX YPaBHEHUI U HEPABEHCTB > ’
HppanuoHaubHble ypaBHEHUS 15 2 YYKI_[ 6.6
I13 Ne 4. UpparrioHabHbIe HEPABEHCTBA 16 2 OK_S: P17

Tema 2.5 ITokazarensHast GyHKITMSI, €€ ConepxaHnue yueOHOro Marepuaa OK_G: YYP/B.3

CBOICTBA [TokazaTenbHas GyHKIUsI, ee CBOMCTBA U Tpaduk 17 2 OK-7: [IPB4, IPB5

’ MK 1.2: JIP23,

Tema 2.6 Iokasatenbuble ypasHenus 1 | CosepikaHue y4eGHOIro MaTepuana 18 5 I1PBS5, TIPY 10,

HEPaBEHCTBA INoka3aTenbHBIE YPABHEHHS H HEPABEHCTBA [IPY15, 1IPY18
I13 Ne 5. TlokazaTenbHbIE ypaBHEHHUS 19 2
I13 Ne 6. ITokazaTenbHbIE HEPABEHCTBA 20 2

Tema 2.7 Jlorapudm uucrna. Conepxanue yueOHOro Marepuaia

JlecsTUYHBIN U HaTypaJlbHBIN Jlorapudm uucia 21 2

Jorapug Mt JlecsTHUHBIN ¥ HATypaJIbHBIH JIOTapUPMBI 22 2

Tema 2.8 CpoiicTBa norapnpmon ConiepkaHne yueOHOro Marepuaa 23 2
[IpeoOpazoBanye BeIpaKEHHH, COAEPIKAIIMX JIOTAPH MBI
Dopmyna nepexosa K HOBOMY OCHOBaHHIO 24 2

Tema 2.9 Jlorapupmudeckast pyHKIus, ConiepkaHue yueOHOro Marepuaa 25 5

€e CBOMCTBa

Jlorapudmudeckas QyHKuus, ee CBOHCTBA U TpaduK
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Tewma 2.10 Jlorapupmudeckue

Conepxanue yaeOHOro Marepraia

YPaBHEHHUS U HEPABEHCTBA Jlorapudmudeckre ypaBHEHHUS 26 2
Jlorapudmuueckne HEpaBeHCTBA 27 2
I13 Ne 7. Jlorapudmudeckre ypaBHEHHUS U HEPAaBEHCTBA 28 2
Tewma 2.11 Jlorapudmsr B mpuposae u IIpodeccuoHabHO OPHEHTHPOBAHHOE COAEP KaAHUE (COIepKaHHe NPUKJIIAJTHOT0 MOAYJISA)
TEXHUKE IIprmmenenwne norapupma. Mcropus pasBurus MmareMaTuku. JlorapudMudeckas crimpais B npupose. Ee
MaTeMaTHYecKne cBoiicTBa. Vcrnonap3oBanne rpadukoB GpyHKINI U1 HCCIIETOBAHUS IPOLECCOB U 29 5
3aBUCHMOCTEH, KOTOPBIE BO3HUKAIOT IIPH PEIICHUN 3aad U3 Pa3IHIHbIX 007acTel HAyKH U peabHON
KU3HU
13 Ne8. Jlorapudmuueckas ciupaib B HeTSHOW IPOMBIIIIEHHOCTH
Tema 2.12 [IpuMeHeHue CBOMCTB Cosiepkannie yueOHOro MaTepuaa 30 2
CTeleHeH, KOpHel H JTorapu(mMoB K Pelienne cTeneHHbIX, MOKa3aTeIbHBIX U JIOTApU(PMUUECKUX YpaBHEHHH Y HEPAaBEHCTB
pelIeH IO 3a1au KoHcynpTamus 31 2
Kontponbnas pabora Ne 2. «KopHu, crenenu, JiorapudMb» 32 2
Pasnea 3. Ilpamovile u nrockocmu ¢ npocmpancmee 24
Tema 3.1 IToBTOpEHNE MIIAHUMETPUU. Cosiepkanrie yueOHOro MaTepuasa OK-01: I1PB1,
OcHoBHBbIE QUTYDBL, (aKThI U TEOPEMBI ITTAHUMETPUH 33 2 [IPVY14, IIPV18,
Tema 3.2 OcHOBHBIE NOHATHSA CopeprkaHne yqeOHOro MaTepHaa YVIIAa.3, VVII
CTepeoMeTpUHU OcCHOBHBIE TIOHATHSI cTepeoMeTpur. Touka, npsmasi, IFIOCKOCTb, MPOCTpaHcTBO. [loHsATHE 00 34 2 0.1, JIP25
AKCHOMAaTHYECKOM IOCTPOCHUH CTEPEOMETPUHU: aKCHOMBI CTEPEOMETPHH U CISACTBHUS U3 HUX OK-02: IIPB7,
Tema 3.3 [IpsiMble U TUIOCKOCTH B Cosiepkanrie yueOHOro MaTepuasa [IPY16
IIPOCTPAHCTBE B3anMHoe pacnosoxeHne NpsIMBIX B IPOCTPAHCTBE: MepeceKaroliecs, napauieabHble U 35 2 OK-03: YYP]16.3,
CKPELMBAIOIIHECS IPSIMbIE YYP/l 5.4
Tema 3.4 ITapannenbHOCTh MPSMBIX, CogepxaHnue yueOHOro Marepuaa OK-04: YVK](6.1,
MPSIMOH U TIIOCKOCTH ITapannensHOCTB NPSIMBIX U IFIOCKOCTEH B MPOCTPAHCTBE: NapaijelbHbIe MPsIMBIE B TPOCTPAHCTBE, 36 2 g}’({’sﬂ I;I%’El P18
NapaJuIeIbHOCTD TPEX NPSAMBIX, APAJUIEILHOCTD MIPSIMOX U INIOCKOCTH. YTIIbl C COHAIIPABICHHBIMU nyI'I al ’ ’
CTOPOHAMH, YTOJI MEXY IPSIMBIMU B IPOCTPAHCTBE OK-6: TIPE14. JIP3
Tema 3.5 [TapannenbHOCTh MIOCKOCTEN Cogepxanue yueOHOro Marepuaa 37 5 VYPI 54 ’ ’
[TapanienbHOCTh IJIOCKOCTEH: NapajljiebHble IJIOCKOCTH, CBOMCTBA MapajulesIbHbIX MJIOCKOCTEN OK-07: JIP31
I13 Ne 9 TIpocreiiniue mpocTpaHCTBEHHbBIE (PUTYPHI HA TUIOCKOCTH: TETPadAp, Ky0, mapauieIenuIe, VVIIJI6.11 ’
MIOCTPOEHHUE CEUEHHUN 38 2 MK 1.2: IPY 14,
JIP34
Tema 3.6 [lepenaukynsapHocTh MpsiMbIx | ConepikaHue y4eOHOTO MaTepraia
U TJIOCKOCTEN [lepnenAuKyIApHOCTh NPSMON U MIOCKOCTU: MEPHEHIUKYIISIPHBIE TIPSMBIE B IPOCTPAHCTBE, IPSMBIE 39 2
napajesbHble ¥ NePIeHAUKYIISIPHbIE INIOCKOCTH, MPU3HAK NEPHEHIUKYISIPHOCTU NPSIMOM U INIOCKOCTH
Tema 3.7 Yrisl MexIy NPSAMBIMU U ConiepkaHne yueOHOro Marepuasna
IUIOCKOCTSIMHU VYTl B IPOCTPAHCTBE: YTOI MEXAY NPSIMOM U IUNIOCKOCTBIO, JBYTPAaHHBIN yToJl, IMHEHHBIA yromn 40 2
JIBYTPaHHOTO yria
Tema 3.8 [lepniennukyisip 1 HakioHHble | ComepkaHue y4eOHOro Marepuasa
[epneHauKyJISIp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOUKH JI0 IUIOCKOCTH, MPOEKIMS (GUTypBI HA INIOCKOCTD 41 2
Pemntenue 3ana4 Ha BEIYHMCIIEHUE PACCTOSIHUN OT TOUKH A0 MIIOCKOCTU. Pelenne npakTuko- 42 2

OPHUCHTHPOBAHHBIX 3a1a4

17




Tema 3.9 IlepneHIUKyISIPHOCTD

ConepxaHue yaeOHOro Marepuaa

IJIOCKOCTER IlepnieHAMKYIAPHOCTB MIOCKOCTEN: MPU3HAK MEPIIEHANKYIIPHOCTH ABYX IockocTell. TeopeMa o Tpex 43 2
HepIeHINKYJIsIpax.
IIpodeccnoHa/IbHO OPHEHTHPOBAHHOE COJEPAKaHNe (coAep:KaHUue MPUKIATHOT0 MOTYJIs) m 5
I13 Ne 10 ITpocTpaHcTBeHHBIE (POPMBI B ApPXUTEKTYpe
KoHcynmprarus 45 2
JnddepeHnrpoBaHHbIil 3a4eT 46 2
HUTOI'O 3A | CEMECTP 92
1 kype 2 cemectp 2026-27 yu. F'og (1224)
Pa3nen 4. KoopauHaThbl M BEeKTOPHI B NPOCTPAHCTBE 14
Tema 4.1 BekTopbl B IpOCTpaHCTBE. Copeprxanne yueOHOTo MaTepHaia OK -01: ITP5b 13,
Bekrop Ha miockocTd u B mpocTpancTBe. CIOKeHHE M BEIYUTAaHUE BEKTOPOB. Y MHOKEHHE BEKTOPa Ha 47 2 Py 17, YVII] a.6,
yucio. Paznoxenune BeKTopa o TpeM HEKOMILIAHAPHBIM BeKkTopaM. [IpaBuiio napaiienenunesaa. YV 6.7
Tema 4.2 JleifcTBHSA ¢ BEKTOpaMH CozeprkaHue yqe6HOTo MaTepHuania 48 5 OK-02: JIP 32,
PeuieHue 3aa4, CBSI3aHHBIX C MPUMEHEHHEM IPAaBUJI IEUCTBUI C BEKTOpaMu YVII B.5
Tema 4.3 Koopaunatel B mpoctpanctBe. | CoaepikaHue y4eOHOT0 MaTepuaa; OK-03: [IPb 14, JIP
IIpsiMoyrosbHas cucTeMa KOOpAMHAT B IpocTpaHcTBe. KoopanHaThHI BeKTOpa 49 2 13, YYPNla.2
IIpocteiimue 3a1aun B KOOpAMHATaX. YT0J MEeXAy BekTopaMu. CKaJIipHOE TPOU3BEACHUE BEKTOPOB. OK 6: T[PB 1
Tema 4.4 TIpocreiinre 3a1a4u B ConeprkaHue y4eOHOro Marepuaa: 50 ) 3{/(1-_?;[63713?1[[ 6.10,
KOOpAMHATAX BeryuciieHue yrioB Mex 1y IpsIMBIMH M INIOCKOCTSIMH. O
KoopanHaTHO-BEKTOPHBIN METOJI TP PEIICHNH T€OMETPHUYECKUX 33134 51 2 HK 1.2: TIPY19
Tema 4.5 Onpenenenue IIpodeccuoHaIbLHO-OPHEHTHPOBAHHOE cOjiep:kaHue (Co/lep:KaHue MPUKJIATHOIO MOIYJIsl)
MECTOIOJIOKEHHUS TOUEK CTPOCHUS I13 Ne 11 KoopauHatHas miI0CKOCTh. BeIUMCIIeHNE pacCTOSIHUN U TUIONIAIel Ha KOOPAUHATHOM 52 2
miockocTH. KomdecTBeHHbIE pacueThl
Tema 4.6 Pemenue 3a1ay Ha Copepxanue yueOHOTO MaTepuaa;
KOOPJIUHATBl U BEKTOPBI I13 Ne 12 KoopanHaTHO-BEKTOPHBIN METOJ IIPU PEIIEHHH TeOMEeTpHUECKUX 3aaa4. Pemenne 3amay,
CBSI3aHHBIX C MPUMEHEHHNEM NPABUII ¥ ICHCTBHH C BEKTOPaMH. 3aaqll INIAHUMETPHN 1 CTEPEOMETPHH, 53 2
METO/IbI MX PEIICHHUSI.
Pa3gex S. OcHoBbl TpuronoMerpuu. Tpuronomerpuyeckne pyHKIUN 44 OK-01:ITPb 3, IIPb
Tema 5.1 OCHOBBI TPUTOHOMETPUU Coneprxanne yaeOHOro MaTepraia 5, TIPY 6, ITPY 8,
Panuanuas mepa yria. TpUroHoMeTpuuecKas OKpYKHOCTb, OIIpeIeeHIe TPUTOHOMETPUUECKHUX 54 9 [Py 13, 1IPY 19,
¢yHKIMIA YncnoBoro aprymenTa. [1oBOpoT TOUKHM BOKpYT Hadasa koopauHaT. CHHYyC, KOCHHYC U JIP 25, VVII a.1,
TaHI'€HC YMCIIOBOTO apryMeHTa. 3HAKH CHHYCa, KOCHHYCA, TAHI'€HCA U KOTAHT€HCA TI0 YeTBEPTSIM. YVIida.3
3aBUCHMOCTb MEXKIy CHHYCOM, KOCHHYCOM, TAHT€HCOM M KOTAaHT€HCOM OJJHOTO M TOTO K€ yIJia 55 2 OK-02: IIPb 14,
I13 Ne 13. TpuroHomeTpruecKkasi OKpy>KHOCTh. OnpeielieHre TPUrOHOMETPUIECKUX (PyHKINI £ ) 3531;;;, ;T;’ 32,
YHCIIOBOTO apryMeHTa OK-03: TIPB 5, JIP
Tema 5.2 OcHOBHEIE CoJiepkaHue yueOHOro Marepuaa: 13, JIP 14, VYPJ[ a.3
TPUTOHOMETPUUECKHUE TOXKIECTBA I13 Ne 14 OcHoBHBIE TpUrOHOMETpHUECKHE (hopMyJisl. [IpeoOpazoBaHie TPUTOHOMETPUUECKUX 57 2 OK-04: TIPY 8,
BBIpaKEHUH. TpUrOHOMETPHUYECKHE TOXKIECTBA. VYKL 6.6, VVP]I
Tema 5.3 ®opmynsl NpUBEACHUS ConiepkaHue yueOHOro Marepuasna 58 2 r.3
CuHyc, KOCHHYC, TAHT€HC ¥ KOTAHT€HC YIJIOB 0. | - o.. DOpMyIIbl IPUBEACHUS
Tema 5.4 DopMyJIbl CIOXKEHUS ConiepkaHue yueOHOro Marepuaia 59 2
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Tpuronomerpuaeckue GpyHKIIMA CYMMBI U pa3HOCTH IBYX yriioB. CyMMa U pa3HOCTh cuHycoB. Cymma u
Pa3HOCTh KOCHHYCOB

Tema 5.5 ®opMynbl ABOHHOTO U
MOJIOBHHHOTO apryMeHTa

ConepxaHue yaeOHOro Marepuaa

CuHyC 1 KOCHHYC ABOWHOTO yria. ®opMyisl To0BUHHOTO yriia. [Ipeobpa3oBaHus cyMMBI

OK-05: JIP 17, JIP
18, VYKJI a.5
OK-06: TTPF 14, JIP
3,JIP9, VYP]I 8.2,

TPUTOHOMETPUUYCCKUX (DYHKIUH B MPOU3BEICHNE U IIPOU3BEACHNS B CyMMy. BrIpaxkeHne 60 2 OK-07: IIPB 4,
TPUTOHOMETPHUIECKHUX (QYHKITHH Yepe3 TAHTCHC IMOJIOBUHHOTO apryMEHTAa. YVIIJ 6.9, VYIII 6.
I13 Ne 15. ITpeoOpa3oBaHus MPOCTEHITAX TPUTOHOMETPHUYSCKHIX BBIPAKCHHH 61 2 11
Tema 5.6 I[lepuoandeckne GyHKINH. Copeprxanne yueOHOTO MaTepHaa; IK 1.2: YYII/ 6.10
TpuroHomeTpudeckne QyHKIIUH Oynkiun. [lepnomnueckue Gpyukmun. Tpuronomerprdeckue GpyHKINH, MX CBOHCTBA U TpaduKH 62 2
Oyukuuu y=sinx, y=cosx. Cpoiictsa. I'paduk. IIpeobpazosanne rpapuka GyHKIHA
Dynxmms y=tgx, y=ctgX. CpoiictBa. ['paduk. [IpeoOpazoBanue rpaduka QyHKIHH 63 2
Tema 5.7 [Ipeobpa3oBanue rpahukoB Copeprxanne yueOHOTo MaTepraia
TPUTOHOMETPHICCKHUX (QYHKIIUI TI3Ne 16. CxxaTue 1 pacTsbKeHHE TpahUKOB TPUTOHOMETprUIecKuX GyHkui. [IpeodpazoBanue 64 2
rpaMKOB TPUTOHOMETPUICCKHUX (YHKITHI
Tema 5.8 Onucanue npousBoacTBeHHbIX | IIpodeccHoHaILHO-OPHEHTHPOBAHHOE cO/Iep:KaHNe (coiepKaHue MPUKJIATHOTO MOTYJIs)
MIPOLIECCOB C TIOMOIIBIO IPaUKOB 13 Nel7. Vicionb30BaHKE CBOMCTB TPUTOHOMETPUUECKHX (DYHKIHMIT B PO eCCHOHATBHBIX 3a/1a9aX. 65 5
byHKIMN Hcnonp3oBanue rpadukoB GYHKIMN IS UCCIEAOBAHMUS MIPOIECCOB M 3aBUCUMOCTEH, KOTOpPhIE
BO3HUKAIOT NIPU PELICHUH 33184 U3 IPYTUX YYECOHBIX JUCIUILIMH U PEAIbHOMN XKH3HU
Tema 5.9 OGpatHsbie Cosiepkanrie yueOHOro MaTepuaa
TPUTOHOMETpPUUECKHE QYHKIIMU O0patHblie GYHKIHH. APKCHHYC, apDKKOCHHYC, apKTaHT€HC YUCI0BOro aprymenta. OOpaTHbIe 66 2
TpuroHomerpuueckue QpyHkimu. Mx cBoiictsa u rpaduku.
Tema 5.10 TpuronomeTpudeckue Cosepkanrie yueOHOro MaTepuaa
ypaBHEHUs YpaBHeHHE cOs X = a. YpaBHEHHE sin X = a. YpaBHeHHe tg X = a, ctg X = a. 67 2
Pewienue TpUroHOMETpUUECKUX YPAaBHEHUI OCHOBHBIX TUIIOB: IIPOCTEMILINE TPUTOHOMETPUIECKUE
YpaBHEHUSI
Pemenne TPUTOHOMETPHUUCCKUX ypaBHeHI/Iﬁ OCHOBHBIX THUIIOB: CBOJAIIUECA K KBAAPATHLIM, pEIIAEMbBIC 68 2
pas3iioKeHneM Ha MHOXKHTEIN
Pemenne TpUroHOMETPUYECKUX YPABHEHUH OCHOBHBIX THIIOB: OJTHOPOJIHBIE. 69 2
CucteMbl TPUTOHOMETPUYECKUX YpaBHeHUH. OTOOp KOpHEl TPUTOHOMETPUYECKUX YPaBHEHUIT C 70 2
TIOMOIIBIO0 TPUTOHOMETPUIECKOH OKPYKHOCTH.
IT3Ne 18. Perienue TpUroHOMETPUYECKUX YPaBHEHHN 71 2
Tema 5.11 TpuronomeTpuyeckue Coneprxanne yueOHOro MaTepraia
HEepaBeHCTBA [Ipocreiimme TpUroHOMETpUYECKHE HEPABEHCTBA. PerieHre NpocTeHIINX TPUrOHOMETPUIECKUX 72 2
HEpaBeHCTB, B TOM YHCJIE C HCIOJIB30BAHUEM CBOMCTB (PYHKIIMH.
II3Ne 19. Pemienue TpUroHOMETPUYECKHX HEPABEHCTB 73 2
Tema 5.12 Pemenue 3amau Koncynpranuu 74 2
TPUTOHOMETpHH KontponsHas pabora Ne 3. «OCHOBBI TPUTOHOMETPHID) 75 2
Pa3nea 6. IIpousBoaHasi pyHKIMH, ee NPUMEHEHHUE 34 OK-01: IIPB 1, IIPB
Tema 6.1 MOHOTOHHOCTD (DYHKITHH. Conepxanue yueOHOro MaTepuaia 6, ITPb 14, IIPV 1,
OkcrpeMmyMsl GpyHKIHH. Todkn IIpoMexxyTKH MOHOTOHHOCTH (hyHKIMH. MaKCHUMyMBI 1 MUHUMYMBI (pyHKIMH. Hanbonemee n 76 2 [Py 9, 1PV 10,
SKCTPEMyMa. HauMeHblIee 3HadeHne GYHKIMI Ha IPOMEXKYTKE. [Py 138, IIPY 19
Conepxanue yueOHOro Matepuaa 77 2

19




ITonsTue HenpeppiBHOW QyHKIMK. CBOHCTBA HENMPEPHIBHOW QyHKIMH. CBSI3b MEXTy HETIPEPHIBHOCTHIO OK-02: JIP 32,
n muddepeHurpyeMocThio QyHKIUH B TOuke. Toukn pa3pbiBa. ACUMIITOTHI rpaduKoB GyHKIUH. YVIL 8.1, YYIII
Tema 6.2 [ToHsITHE O HEPEPHIBHOCTH CBoiicTBa (hyHKIMI HEMPEPHIBHBIX HA OTpe3ke. MeTox HHTEPBANIOB [T PEIICHUS HEPABCHCTB. B.3, YVIII B.4
GbyHKIHUN [IpumMeHeHHne CBOMCTB HENMPEPBIBHBIX (DYHKIMN JUTS PEIICHHS 33/1a4. OK-03: JIP 13, JIP
AJNropuTM pelleHUs] HEpaBeHCTB METOI0M HHTEPBAJIOB 14, YVP]l a.1,
I13Ne 20. MeTo 1 MHTEPBAJIOB 78 2 YVYPO a2, YYP]
Tema 6.3 TlpousBoaHas GyHKIUH Cozepxanue yueGHOrO MaTepuana 79 5 a3, YYPJ16.3,
IpoussosHas GyHKIMH. [TPOU3BO/IHBIE JIEMEHTAPHBIX (YHKIHMI YYPI6.4
DopMyIIbl HaX0XKICHUS IPOU3BOJHON CyMMBI, TPOU3BEACHUS U YaCTHOTO. 80 2 OK-04: TIPY 8, JIP
Omnpenenenne cnoxxHoi GyHknuu. [IponsBonHas TpuronoMerprdeckux GpyHkimid. [lponsBogHas 33, VYKI1 6.3,
CIIOKHOM (HYyHKIHMN 81 2 YVK] 6.6
OK-05: JIP 17, JIP
13 Ne 21. IlpaBuia audgepeHIupoBaHus 82 2 18, VVK/ a.1
Tema 6.4 T'eomeTpuuecKkuii CMbICIT Cosiepkanrie yueOHOro MaTepuaa OK-06: IIPB 14, JIP
MIPOU3BOTHON ['eoMeTpryeckuii CMBICI IPOU3BOIHON — YTIIIOBOH KO3 (GHUIUEHT KacaTeIbHOU K rpadMKy (QYHKIHH B 83 2 3,JIP9, YVP] B.4
TOTKE. OK-07: ITPF 4,
YpaBHeHUE KacaTeNnbHO K rpaduKy QyHKIUH VVYIIJL 6.9, YVII]I 6.
Tema 6.5 ®uzudeckuii cMbICT IIpakTHKO OPHEHTHPOBAHHOE coiep:KaHUe (Co/lepkaHNe MPUKJIAJIHOI0 MOAYJIs) 10
MIPOU3BOIHON B MPO(EeCCHOHATBHBIX 113 No 22. ®duzndeckuii (MEXaHUIECKUH) CMBICI TPOU3BOAHOM. [[prMeHeHne MpOr3BOAHOMN AJIs 84 2 1IK 1.2: [IPB5
3agauax OIIpeIeTICHUsI CKOPOCTH TIPoliecca, 331aHHOr0 (hOPMYJION M TPa(UKOM.
Tema 6.6 [IpumeHeHHe MPOU3BOIHON K Conepxanue yueOHOro Marepuaa
UCCIIEJOBAaHHIO (QDYHKIIMU Ha Bo3spacranue u yobiBaHue (yHKIUH, COOTBETCTBHE BO3pACTaHUs U yObIBaHUS (DYHKIMU 3HAKY 85 5
MOHOTOHHOCTB ¥ 9KCTPEMYMBI. MIPOU3BOTHOM.
[TprmMeHeHne MPON3BOAHON K MCCIICAOBAHUIO (DYHKIIMM HA MOHOTOHHOCTB M SKCTPEMYMBI
13 Ne 23 HccnenoBanre QyHKIMH HA MOHOTOHHOCTh U 9KCTPEMYMBI 86 2
Tema 6.7 Uccnenosanue GyHKIUNA U Cogepxanue yueOHOro Marepuaa 87 5
MOCTpOEHHE IPadHKOB Anroput™m uccnenoBaaus GyHKIHH U IOCTPOCHHS ee rpaduka ¢ MOMOIIBI0 IPOU3BOIHOM.
ITocTpoerne rpaduKOB MHOTOYJICHOB C HCIOJIb30BaHUEM allllapaTa MaTeMaTHUECKOTO aHAIN3a. 88 2
Vcropust pa3BHTHsI MAaTEMaTHUECKOTO aHAIHN3a
I13 Ne 24. TloctpoeHue rpaukoB (QyHKIIMH 89 2
Tema 6.8 Hauboubliee 1 HanMeHbIIIee Coneprxanne yueOHOro MaTepraia
3HAUCHMs (PYHKIIMU HA OTPE3KE Haxo>xnenne HanOobIIero 1 HAMMEHBIIETo 3HaYeHHs (GYHKIMH Ha oTpe3ke. [Ipumenenne 90 2
MPOU3BOIHOM JUISl HAXOKACHHSI HAMTYUIIero peieH sl B IPUKIIAJAHBIX 3a1a4ax, I ONpeaeIeHHs
CKOPOCTH TIpOIiecca, 3aIaHHOT0 (OopMyJION MK TpaduKoM
Tema 6.9 HaxoxneHue onTHMAaabHOTO IIpakTHKO OPHEHTHPOBAHHOE COAEP:KAHUE (COIepPKAHNE NPHUKJIAJHOT0 MOAYJIS)
pesynbTara ¢ IIOMOLIEIO MPOou3BoAHOM B | T13 Ne 25. [puknagHele 3a1a4u, B TOM YHCIIE COMUANTEHOTO K SKOHOMHUYECKOTO XapaKTepa U PEIICHHE X 91 2
MPAKTUYECKUX 33]1a4ax. CpEeACTBAMH MAaTEMaTH4YECKOr0 aHAIN3a. BerynciieHre onTHMalIbHOTO pa3Mepa reOMeTpUIEcKUX (uryp,
NPUMEHUMBIX B CTPOUTENILCTBE, NP 331aHHBIX HAUAIbHBIX YCIOBUSIX.
Tema 6.10 Pemenue 3anau. CoJniepkaHne yueOHOro Marepuaia
[IpousBonHast pyHKINH U €€ Jduddepennnposanue ¢pynkui. McenenoBanue pyHKIHH ¢ TOMOIIBIO Tpou3BoaHoM . Hanbousiee n 92 2
IIpUMEHEHNE HaMMEHBIIIee 3HaueHHe QYHKINN
KonTtpoasHas padora o teme «IIponsBogHasy
Paspen 7. MHOrorpaHHUKH U TeJIa BPallleHUsI 40
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Tema 7.1 MHOTOTpaHHUKH

ConepxaHue yaeOHOro Marepuaa

IlonsTre MHOTOIr'paHHUKa, OCHOBHBIC 3JIECMEHTBI MHOI'OTPaAHHUKA, BBIITYKJIBIE 1 HEBBIITYKJIIBIE
MHOT'OI'paHHUKH; pa3BEPTKa MHOTOI'PAHHUKA

93

Tema 7.2 IIpusma. Ilpsamas u
IIpaBUiIbHAS Npu3Mbl bokoBas u nmosHas
MIOBEPXHOCTh IPU3MBI,

Cosiepkanne yueOHOro MaTepuaa

HpmMa: N-yrojbHas MpU3Ma, rpaHyd U OCHOBAHUS IIPU3MBI; IpsIMas U HAKJIOHHAs IPU3MBbI, OokoBas U
IMOJIHaA MOBEPXHOCTD MMPU3MBIL. DIEMEHTHI MMPU3MBI. HpaBI/IHBHaH nmpusma [Inomans OOKOBOI1 U MOJIHOMI
IMMOBEPXHOCTHU HpHMOﬁ MpU3MBI, IIOMIAAb OCHOBaHI/Iﬁ, TeOpEMa O 0OKOBOI1 TMMOBEPXHOCTHU HpHMOﬁ
TMPU3MBIL.

94

113 Ne 26 Brruncnenue 371€eMEHTOB IPU3MbI, TTapajlieIenune1a

95

Tema 7.3 Ilapannenenunexn. Kyo

Cosiepkanne yueOHOro MaTepuaa

[Mapannenenunen, NpsIMOYToJIbHBIN Napajuienenuien u ero ceoicrea. Kyo. Ceuenus ky0a,
napaesenuneaa

96

I13 Ne 27. TlocTpoeHue ceueHuil Ky0a, mapauieienune/a.

97

Tema 7.4 Ilupamuna. IlpaBuiibHas
nupaMuaa. Y cedeHHast IIpaMuaa.
BoxoBas 1 monmHas HOBEPXHOCTH
TTHPaMUIBI

Cojepxanne yueGHOTO MaTepuana

IMupamuna: N-yroapHas IUpamMuia, IpaHu U OCHOBAHUE MUPAMUIBI; OOKOBas U MOJIHAS TOBEPXHOCTh
MUpaMUIbL; IPaBUIbHAS U yCEUEHHAs NUpaMuIa. DIEMEHThI MUpaMuUIbl. Beaucienue a31eMeHToB
MHOTOTPaHHUKOB: pedpa, AnaroHany, yrisl. [lnomans OOKOBOI MOBEPXHOCTH M TOBEPXHOCTH
NpaBHIBHOM NHPaMU/Ibl, TEOPEMa U INIONIAAH OOKOBOH MIOBEPXHOCTH YCCUCHHON MHPAMUJIBL.
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I13 Ne 28 BbIUHCIICHHE DJIEMESHTOB MMAPAMHUJIBI
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Tewma 7.5 [IBukeHHe B IPOCTPAHCTBE.
CumMMeTpHst B IPOCTPAHCTBE

Coneprxanne yueOHOTo MaTepHaia

I[BI/I)KGHI/IC B IIPOCTPAaHCTBC. CI/IMMeTpI/Iﬂ B IIPOCTPAHCTBEC: CUMMCTPHA OTHOCUTCIIbHO TOYKH, HpﬂMOﬁ,
IJIOCKOCTH. DJIEMEHTEI CUMMCTPHHU B ITUpAMHAAX, HAPAJIICICIIUIICAAX

100

Tewma 7.6 [IpaBunbHbIE MHOTOTPAHHUKH,
HX CBOWCTBa

Conepxanne yueOHOTO MaTepuana

[ToHsTHE IPaBUIIEHOTO MHOTOTPaHHUKA; IPAaBUJIbHAS TPU3MA M TIPaBUIIbHAS TUPAaMUA; TPaBUIbHASL
TpeyrosibHas MUpaMuaa 1 NpaBUILHBIA TeTpasap; KyO. [IpescTaBienue o npaBUIbHBIX
MHOTOTPaHHUKAX: OKTa3p, JOAEKadIp U HKocadp. [IBIKeHNE B IPOCTPAHCTBE. DIIEMEHTH CHMMETPUH
B IIPAaBIJIBHBIX MHOTOTPaHHUKAX
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Tema 7.7 CuMMeTpHs B apXUTEKTYpeE.
CeueHns MHOTOTPaHHUKOB,
MPUMEHSEMBI B apXUTEKTYPHBIX (hopmax

IIpakTHKO OPHEHTHPOBAHHOE coiep:kaHue (co/lepkaHNe MPUKJIAJIHOT0 MOYJIs)

13 No29. CummeTpust B IPUPOJIE, TEXHUKE, OBITY HEQTSHON MPOMBINUIEHHOCTH. Mcop30Banne
JBIDKEHUH B IPOCTPAHCTBE MPU pelIeHUuH npodeccroHanbHbIX 3a1a4. CeueHus Mpru3Mbl U MUPAMUJIBL.
[TocTpoeHue ceueHnit MHOTOIpaHHUKOB, HCIIOIB3Yys METOA ciiea. BImoiHeHHe BEBIHOCHBIX INIOCKUX
YepTeXel M3 PUCYHKOB IPOCThIX 00beMHBIX (Uryp (Buj cBEpXy, COOKY, CHH3Y)
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Tema 7.8 Lununap, ero cOCTaBISAIOIINE.

CogepxaHnue yueOHOro Marepuaa

[unuaapudeckas MOBEPXHOCTH, 00pa3yIoNie MUINHIPUIECKON TOBEPXHOCTH. L{MauHIp: OCHOBaHUS H
60KOBast MOBEPXHOCTH, 00paA3yIOIIas M OCh; TUIOIMAAh OOKOBOW M MOJHOM MOBepXHOCTH. M300paxkenue
IMJIMHpA Ha IIIOCKOCTH.
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Tema 7.9 Ceuenue mMHApa

PasBeprka nunuHapa. CedeHne MumHpa (IIOCKOCTHIO MapalIesIbHOW MM IIepHIEeHANKYIPHOIN ocH
IITHHJIPA)

104

Conepxanre yueOHOro MaTepuaa
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OK-01: IIPb 1, IIPb
10, IIPG 11, IIPB 14,
TPV 14, TIPY 15,
IIPB 12, [IPV 16,
IIPY 18, IIPVY 19
OK-02: TIPY 16
OK-03: IIP5 14,
OK-04: JIP 33,
YVKJ 6.1, YYK]I
6.3, YVK]1 6.7,
YVYPr.2, VYP
r.3, YYP/Ir.4
OK-05: YYK]I a.1,
YVK]I a.2, YYKI
a.5

OK-06: IIPE 14, JIP
3,JIP9, VYP/ 8.1,
YVP] 8.4

OK-07: IIPB 1, ITPB
14, JIP 29, JIP 30,
YVIIJ 6.9, VYIII
6.10

MK 1.2: JIP 16, JIP
18, JIP 23, JIP 34,
VYVIIJ a.l, VVIIO
a.5, YVYIIJI 6.4,
VYVIIJ] 6.10,
VYVIIO6.11, YYP]
B.3, IIPG 2, IIPG 6,
I1P6 10,I1P6 12, TTPy
14, ITPy 15, T1Py 18,
Py 19
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Tema 7.9 Konyc, ero cocrapistoiue.
CeueHne KoHyca. Y Ce4eHHbIH KOHYC.
CeueHne yCEeUeHHOTO KOHYyCa.

KoHndeckas moBepXHOCTh, 00pa3yroie KOHMIECKON MOBEPXHOCTH, OCh U BEPIIMHA KOHHYECKOH
noBepxHocTH. KOHyC: OCHOBaHUE U BepIIMHA, 00pa3yomiasi ¥ 0Ch; IOl OOKOBOM M MOJTHOMN
MOBEPXHOCTH. Y CCUCHHBII KOHYC: 00pa3yroIIUe U BBICOTA; OCHOBAHUS U OOKOBAsI MOBEPXHOCTb.
N300pakeHue KOHyca Ha IIIOCKOCTH. Pa3BepTka koHyca. CeueHus KoHyca (TUI0CKOCThIO, MapaieIbHON
OCHOBAaHHIO, U MJIOCKOCTHIO, MPOXOAAIIECH Yepe3 BEepUINHY)

Tema 7.10 llap u cdepa, ux ceuenust

Cosiepkanne yueOHOro MaTepuaa

Cdepa u map: 1eHTp, paauyc, AMaMeTp; TUIONMAIb TOBEPXHOCTH chepbl. B3anMHoe pacnonoxeHue

106 2
cdepsl U IIIOCKOCTH; KacaTelbHas INIOCKOCTh K cdepe. M300paxenue cdepsl, mapa Ha IIIOCKOCTH.
CeueHue mapa
113 Ne 30. Beruncnenue 3J1eMEeHTOB TeJl BpallleHUs 107 2
HUTOI'O 3A Il cemecTp 122y
2 kypc 3 cemectp 2027-28 yu. I'ox (844)
Tema 7.11 IousiTre 06 00beMe Tena. Cosepkanrie yueOHOro MaTepuaa
O0BbEeMBI MHOTOI'PAHHUKOB U TEJT [Tousitue 00 06beMe. OCHOBHBIC CBOMCTBA 00HeMOB Tell. O0bEeM MUPaMHUIbI, IPU3MBI, [IMIHHIPA, 108 2
BpAIICHHS koHyca. O0beM 1apa u Iionaab chepbl
Tema 7.12 Boruncnenue o0beMOB | IIpakTHKO OPHEHTHPOBAHHOE cO/IepKaHHUeE (coepKaHue MPUKJIATHOTO MOTYJIs)
miouaie NoBepxXHOCTEN I13 Ne 31. Beruncienue o0beMOB 1 IUIONIAIeH TOBEPXHOCTEH MHOTOTPAHHUKOB U TEJ BPALICHHS
MHOTOTPAaHHHUKOB U TEJ BPAICHHS, 109 2
MIPUMEHACMBIX B CTPOUTENBCTBE U
APXUTEKType
Tema 7.13 OO0BbeMBI | IIIOMIA TN IIpakTHKO OPHEHTHPOBAHHOE CO/lepP:KaHNe (Co/IepKaHue NPUKJIATHOT0 MOYJIfA)
MTOBEPXHOCTEH MOTOOHBIX TEI I13 Ne 32 TlomoGubIe Tenma B mpocTpaHcTBe. COOTHOIIEHHUS MEX/TY IDIOMIASIMHA TOBEPXHOCTEH 1 110 2
00bEéMaMu o00HEIX Tesl. CpaBHEHHE OOBEMOB M INIOIIACH PA3IMIHBIX APXUTEKTYPHBIX (hOpM
Tema 7.15 KomGunarun IIpakTHKO OPHEHTHPOBAHHOE coiep:KaHue (coiep:KaHue MPUKJIAAHOT0 MOAYJIsI)
TFEOMETPUUECKUX TEl B apXUTEKTYpHBIX | [13 Ne 33. Mcmonb30BaHHe KOMOWHAIIMI MHOTOTPAHHHUK M TEJI BPAIIICHUS B apXHUTEKTYpE. 111 2
¢dopmax MHoTrorpaHHUK, OIMCaHHBIN 0K0JI0 ceprl. Chepa, BMcaHHas B MHOTOIPaHHHK MM B TEJIO BPAIICHHUS.
MHOTOrpaHHHUK, BIIMCAHHBIA B TEJIO BPALICHUSL.
Tema 7.16 Pemenue 3anau. Coneprxanne yueOHOro MaTepraia
MHOTOrpaHHUKH U TeJIa BPAIeHUS Brrunciienue BenumauH (IJIMHA, YTOJ, 00BeM, TUIONMAAb TOBEPXHOCTH) TEOMETPHUYCCKUX QUTYD, 112 2
MCTIOJIb3YS M3YUEHHbIe ()OPMYJIIBI M METOIbI
Konrponbhast pabora o Teme « MHOrOrpaHHUK U TeNa BpaIICHUS»
Pazgen 8. [epBooOpa3nas pyHKIHNN, ee MPUMEHEHNE 14 OK-01: IIPF 1, TTPB
Tema 8.1 IlepBooOpasuast GyHKIUU Cogepxanue yueOHOro Marepuaa 6, [IPb 14, IIPY 1,
3aja4a 0 BOCCTaHOBJICHHH 3aKOHA JIBMDKCHUS 110 U3BECTHOM CKOPOCTH. [IOHSATHE HHTETPUPOBAHHUSL. I1PY'9, IIPY 10,
O3HaKOMIICHHE C IOHATHEM HHTerpaina u nepBoodpasHoil anst ¢yskuun y=f(x). Perienune 3amay Ha cBsi3p | 113 2 [IPY 18, IIPY 19
nepBO0OpPa3HOH 1 ee IPON3BOJHOM, BRIYNCIICHNE NTEpPBOOOpa3HON U1 faHHO# (yHKIuK. Tabiauna OK-02: JIP 32,
(dhopmyu Ut HaXOXKIESHUs! IepBo0OpasHbIX. M3yueHne npaBuia BHIYHUCICHHS IEPBOOOPa3HOM YVIIAs.1, VVII
[IpaBuiia BEIUMCIICHUS IEPBOOOPA3HBIX 114 2 B.3, YV.I'I]I B.4
Tema 8.2 HeonpenenenHslii UHTErpan ConepkaHue yueOHOro Marepuaia 115 2 %Kﬁg'})ﬁpa 113’ P
) A,
[oHsiTHE HEONPEAEIEHHOTO HHTETpasa VYPIla2, VYPII
ConiepkaHne yueOHOro Marepuaa 116 2

22




Tema 8.3 Ilnomanb KpUBOJIMHEHHOM

33,[[3.‘11/1, IPUBOAAIIHUC K ITOHATHUIO OTIPEACIICHHOIO MHTErpajia — O BBIYUCICHUM TUIOIHAAN

a.3, VYPI1 6.3,

KPHBOJIMHENHOH Tpanenuy, o nepeMerieHny Touku. [lonatue onpenenéHHOro HHTerpania. YYP 6.4
Tpaneuuu. @opmyina HeroToHa- o o o .
Tleiibrua. I'eomerpuueckuii u (1)1:131/1'3e01<1/11/1 CMBICT onpeJiesieHHoro uaTerpana. ®opmysna Hetorona— JleliOHua OK-04: TIPVY 8, JIP
[Inomaab KPUBOJIMHEMHON Tpaneuu 117 2 33, YVK]I 6.3,
Tema 8.4 Beruucnenue rionianeii puryp | IIpakTHKO opHEeHTHPOBaHHOE colep:KaHue (coiepKaHne MPUKJIATHOT0 MOIYJIsI) YVYKJI 6.6
C MOMOIIBIO onpeaenenyoro uurerpana | 13 Ne 34 Pemrenne 3a1au Ha IpUMEHEHUE UHTETPajia sl BEIYUCICHHUS (QU3MYECKUX BEINYUH U 118 2 OK-05: JIP 17, JIP
Ionaaen Guryp, coxHeIX Gopm 18, YYK[ a.l
Tema 8.5 Pentenue 3anau Ha ConepxkaHue yueOHOro Marepuaia OK-06: IIPb 14, JIP
HaXOXJEHHE TIEPBO0OPasHOiL 1 ee IlepBo0GpasHas U HHTErpan 3,JIP9, VYPI B.4
IIPUMEHEHUE KonrponbHast padora no teme «IlepBooOpasHast 1 HHTErpam» 119 2 351'_?;[ ZGFQPE’ A;;HI[ 5
10
Pa3zgen 9 Teopusi BEpOSAITHOCTEI M CTATHCTHKA 28 OK-01: IIPF 1, ITPb
Tema 9.1 DnemMeHTH! KOMOMHATOPUKHU Conepxkanue yueOHOro Marepuaa 14, TIPY 4, TIPY 12,
IlepecTaHOBKH, pa3MEILEHUS, COUETAHUS. IIPY 13, TIPY 18,
BunapHbIi cityyaifHbIHi ONBIT (MCTIBITaHUE), yenex U Heyaada. HesaBucumele ucnsitanusd. Cepus 120 2 IIPY 19
HE3aBHCHMBIX HCITIBITAaHUH 10 epBoro ycrexa. [lepecranoBku n ¢akropuan. Uncio coderanuii. OK-02: JIP 32,
Tpeyroapauk [Tackans. @opmyna 6mHOMa HphroTOHA. YV s.1, YVIII
Tema 9.2 Onepari Hax COOBITHSIMH, ConepxaHue yaeOHOro MaTepualia 8.3, VVII/ 8.4,
HaJl BEPOSTHOCTAMH. Y CIIOBHAst CoBMeCTHBIC 1 HECOBMECTHBIC COOBITHA. T€OPEMBI O BEPOSTHOCTH CyMMBI COOBITHH. Y CIIOBHAS YV 8.5
BEPOSATHOCTB BEPOSITHOCTb. 3aBHCUMBbIE M HE3aBHCUMBbIE COOBITHS. TeopeMbl 0 BEPOSITHOCTH NPONU3BEACHHSI COOBITHI. OK-03: JIP 12, JIP
CrnyJaiiHbIC SKCTIEPIMEHTHI (OIBITHI) U CITydaifHbIe COOBITHS. DIIEMEHTAPHBIE COOBITHS (MCXO/IBI). 121 2 13, JIP 14, JIP 15,
BeposarHocTh ciydaiftHOTO cOOBITHS. BIM30CTh 4aCTOTHI M BEpOSATHOCTH COOBITHH. CydaifHBIC OIBITHI C YYPAa.7, YVP]I
PaBHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU COOBITHAMH. g/;i;Psg;Pg g’;"’PZ{
Oneparuu HaJl COOBITHAMH: TIepeceueHne, 00beANHEHNE, TIPOTUBOIIOJIOKHBIE COOBITHA. J{narpaMMel B.4 .
Diinepa. @opmyna clIOKEHUS BEPOITHOCTEH. 122 5 851-3;{-62PEV§’/KI[
YcnoBHas BEpOSITHOCTb. Y MHOKEHUE BEPOSATHOCTEH. JlepeBo ciyuaiiHoro skcnepuMmenra. ®opmyna .
noJHOH BeposTHocTH. Popmyna baiieca. He3aBucumbie COOBITHSL. 6.3, YYKA 6.7,
Tema 9.3 BeposarHocTb B IIpakTHKO OPHEHTHPOBAHHOE coiep:kaHue (co/lepkaHue MPUKJIAJIHOT0 MOYJIs) g;,(I-)(J)IE,r?[PB L JIP
npodeccHOoHANBHBIX 33/1a4aX. [13 Ne 35 Brruucnenue BEpOsITHOCTEH ¢ UCTIONb30BaHUEM (hopMyi KoMOuHaTOpUKH. O1eHKa 123 2 16. JIP '1 7 YY,KI[
Onpenenenue HaJIe:KHOCTU BEPOSITHOCTH COOBITHIA B IPOGECCHOHATIBHOM e TeIbHOCTH. Penienne npodeccroHanbHbIX 33/1a4 Ha a 2’ YYKI:[ a5
CTPOMTENBHBIX KOHCTPYKIIHH. BEPOSITHOCTH COOBITHSL. 1 .
OK - 06: TIPb 14,
Tema 9.4 IlpeacraBneHue JaHHBIX U Coneprxanne yueOHOro MaTepraa [IPY 8. JIP 3. JIP 9
onucaTeIbHas CTATUCTHKA [IpencraBnenne JaHHBIX C MOMOMIBIO TabuuI 1 TuarpamM. CpenHee apudmMeTndeckoe, MeauaHa, 124 2 VYPI ’B.Z ’ ’
HanOospllIee 1 HAaMMEHbIIIee 3HAUCHHUS, pa3Max, AUCIIEPCHsl, CTAaH/IapTHOE OTKJIOHEHHE YHCIIOBBIX OK-07: JIP 29, JIP
Habopos 30, J1P 31, YYTI/1 6.9
Tema 9.5 CocraBneHue TaOIUIl K IIpaKkTHMKO OPMEHTHPOBAHHOE COJEP:KaAHME (COJepsKaHMe TPUKIATHOTO MOLYJIs) VYIJL 6.10, YYTIL
JarpaMm I13 Ne 36. IlepBnunast 00pabOTKa CTATHCTHYECKUX JaHHBIX. ['paduueckoe ux mpeacTaBiIeHue. 125 2 6.11
Haxo>xnenne cpeqHIX XapaKTepUCTHK, HaOII0JaeMbIX JaHHbBIX. [I[pMEHeHHe CTaTHCTHYECKNX METO/I0B
JUIS petieHust npogecCHoHaIbHBIX 3a1a4. O0paboTKa pe3yIbTaTOB Ie0JIOTHYECKIX NCCIISI0BAHHH.
Tema 9.6 Cepust mocne10BaTeNbHbIX ConiepkaHue yueOHOro Marepuaa
UCTIBITaHUH. OTHOCHUTENbHAs YaCcTOTa COOBITHS, CBOWCTBO €€ YCTOMYMBOCTH. CTaTUCTHYECKOE ONpeIeIICHHE 126 2

BEPOATHOCTH. OIIGHKa BEPOATHOCTH COOBITHS
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Cepust He3aBUCUMBIX UcTIbITaHUHN BepHymmu. Ciry4aiiHbIN BRIOOp M3 KOHEYHON COBOKYITHOCTH.

Tema 9.7 CryqaifHble BeTHYNHEI 1
pacnpenenenus. MatemaTudyeckoe
0XHUJaHUE CIIy4alHOI BEJIUYUHBI

ConepxaHue yaeOHOro MaTepuaia

Crnyugaiinas BenuunHa. Pacipenenenne BeposrHocteil. Jlnarpamma pactpeneneaus. Omepannu Haj
CllydalfHBIMU BeTHMuuHaMu. bunapHas ciryuaiinas Benuunsa. [Ipumeps! pacnpeneneHuil, B TOM 4ucie
reoMeTpuuecKoe 1 OnHOMHanbHOEe. Buapl cityyaiineix BennunH. OnpeneneHue JUCKPETHOH CirydaifHON
BEIMYMHBI. 3aKOH paclpesieleHus TUCKPEeTHO! ciiyuyaiiHoil Benuuunsl. Ee uncioBble XapaKTepUCTUKU
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CoBMecTHOE pacnpesiesieHHe AByX ClIydalHbIX BelHduH. He3aBucumble cityuaiiHble BETMYUHBIL.
MateMaTHueckoe O’KUlaHue CIydaifHON Belu4uHsI (pacnpeaenenus). [Ipumepsl npuMeHeHus
MaTeMaTHYEeCKOTO OKHJIaHUs (CTpaxoBaHHe, JoTepes). MaremaTinieckoe 0XKuaHne OMHapHON
CllydaifHO! BeTMYMHBI. MaTeMaTH4ecKkoe 0KUAAHUEe CyMMBI CIIy4alHBIX BeITUUnH. MaTeMaTHueckoe
OKHJaHNE TEOMETPUIECKOTO ¥ ONHOMHAIBHOTO PacIIpeAEICHHIH.

Jucriepcurs 1 cTaHIApTHOE OTKIIOHEHHE CITydaifHOH BeMUnHBI (pactpeneneHus). Jucnepcust OnHapHOI
ClIy4alfHOM BEITMYMHBI. MaTeMaTH4eCKOe 0KUAAHUE IPOU3BEICHUS U JUCTIEPCHS CYMMBI HE3aBUCHMBIX
CITyJalHBIX BEIMYHUH. JlUcriepcus U CTaHAapTHOE OTKJIIOHEHHE OMHOMHAIEHOTO paclpe/ieeHHs.
Jucnepcns u cTaHmapTHOE OTKIIOHEHHE TeoMeTpHUecKoro pacmpeneneHus. Hepasencrso UebObimena.
Teopema Yebsiiea. Teopema bepuymnu.

HOCHeﬂOBaTC.HI:HOCTI) OJWHOYHBIX HC3aBUCHUMBIX CO6I)ITI/II71. 38,):[3’-11/1, MPpUBOJAAIINE K PACIIPCACIICHUIO
IlyaccoHa.
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KoBapuanus aByx ciy4aiinbix BeanunH. Koadduunent nunelinoit koppensuun. CoBMeCTHBIC
HaOIOZCHUS JIBYX BETUUUH. BHIOOPOYHBIH KOG GHUIMEHT Koppesiuny. Pa3inune Mexxay JTHHEHHON
CBSI3bIO U IPUYMHHO-CIIEICTBEHHOM CBs3b10. JIMHEHHas perpeccus, METO HAaUMEHBIINX KBaJApaToB.
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I13 Ne 37. CnyuaiiHasi BeIMYMHA U €€ XapaKTEPUCTUKU
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Tema 9.8 3akoH OONBIINX YHCEI.
HenpepriBHbIE citydaiiHble BEJIMYHHBI
(pactipenenenus). HopmanbHoe
pacnpenenenue

Cojepxanne yueGHOTO MaTepUaa

3akoH O0JBIINX YKcel. BIOOpOUHbIi MeTo 1 HcclienoBaHuii. BrIOOpOYHbIE XapaKTEPUCTHKH.
O1eHMBaHUE BEPOSITHOCTH COOBITHSI IO BHIOOPOYHBIM JIaHHBIM. [IpoBepka nmpocTeimux rumnores ¢
MOMOIIIBIO U3YYEHHBIX pacipeieeHHH.

HenpepsiBHbIe ciyyaiinple BeaunauHbl. [IpuMepbl. @YHKIHMS IIOTHOCTH BEPOSTHOCTU paclpee/eHHS.
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PaBHOMCpHOG pacrnpeaesicHuE U €ro CBOIICTBA. 3az[aq1/1, MNPpUBOJAIINEC K TIOKA3aTCIIBHOMY
pacuopeacjaCeHuro. 3a/:[atm, MNPpUBOAAIINEC K HOPMAJIbHOMY PaCIIpEACIICHULO. (I)yHKI_lI/Iﬂ IINIOTHOCTHU
BEPOATHOCTH NNOKA3ATCIIbHOTO paCpeaACICHUA, (I)yHI(].[I/ISI INIOTHOCTHU BEPOATHOCTU HOPMAJIIBHOI'O
pacopeacjacHus. (DyHKI_lI/IiI INTOTHOCTH M CBOMCTBA HOPMAaJIbHOT'O paCclpeaCICHUs.
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Tema 9.9 Penrenne 3amau
KOMOWHATOPUKH, CTATUCTUKA ¥ TEOPHH
BEPOSITHOCTEH

Cojiepkanne yueOHOro Marepuaa

DJIEMEHTHI KOM6I/IHaT0pI/IKI/I. CO6BITI/IG, BCPOATHOCTDH coObITHs. ClIOXKEHNE U YMHOKCHHUC BepOﬂTHOCTCﬁ

KOH’I‘pOJ’ILHaSI pa60Ta 10 TEMC «TeopI/m BGpOﬂTHOCTCﬁ))
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Paszgen 10.

MaTtemMaTHYeCKHil NIPAKTHKYM

28

Tema 10.1 Marpuiel u onpeaenauTent

Cozepxanrie yueOHOro MaTepuaa

Crnoco0bl peneHus CUCTeM JIMHEHHBIX ypaBHeHHH. [TonsTre: Marpuna 2x2, 3x3, onpeaenuTenb
MaTpuipsl. Metoa Naycca pelieHust cucTeM JTHMHENHHBIX ypaBHEHUH. PellleHne npukiaaHbIX 3a1a4
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MeTomp! peleHns CUCTEM JIMHEHHbBIX YypaBHEHUI

135

I13 Ne 38 Pemienue NpUKJIaAHBIX 33124 ¢ IOMOIIBIO CUCTEM JIMHEHHBIX YpaBHEHUN

136

Tema 10.2 DneMeHTHI BEKTOPHOM
anreOpol

Conepxanrie yueOHOro MaTepuaa

IT3Ne 39. KommnnanapHble BEKTOphL. PaznokeHue BEeKTOpa 0 TPeM KOMIUIAHAPHBIM BEKTOPaM.
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OK 1: ITIPE 1, TIPE 2,
IIPb 3, I1PB13, TIPY
3, IIPY 7, TIPVY 11,
TIPY 12, IIPY 17, JIP
23, JIP 24, JIP 26,
VYVIIA a.l, YVYIIO
a2, VYVIII a3,
YVIIIg 6.2
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I13 Ne 40. YpaBHEHHE TUTOCKOCTH. ['€OMETPUIECKUI CMBICIT ONpeaeTATENs 2X2. Penrenne npukiiaaHbix

OK 2:TIPB 7, ITPY 7,

3aj1a4 138 2 IIPb 14, JIP 32,
Tema 10.3 KommiexkcHele uncia ConepkaHue yueOHOro Marepuaia YVIIJ B.1, VYVIIJ
ITonstue xommnekcHoro yucia. ConpspkeHHbIE KOMIUIEKCHBIE YHCIIA, MOAYJIb U apryMEHT B4
KOMIUIEKCHOTO 4ncia. Popma 3armicy KOMILUIEKCHOTO Yuciia (TeoMeTpHYecKasi, TPUrOHOMeTpHYecKas, OK 3: IIPb 1, ITPB 4,
anredOpandeckas). ApudmeTniyeckue 1eHCTBUS ¢ KOMIUIEKCHBIMU uuciaMu. M3o0pakenne 139 2 JP 13, YVYPA a.l,
KOMILICKCHBIX YHCEN Ha KOOPAUHATHO#H miockocTi. ®opmyina Myaspa. Kopau n-oii cTenexu u3 YVYPA a2, YVYP]
KOMIUIEKCHOTO 4Hcia. [IpuMeHeHne KOMITJIEKCHBIX YHCEN JUIs peIleHNs] PU3NYECKUX M TeOMETPHUECKUX a3, VVPA 63,
3ajad4. YVYP] 6.4
13 Ne 41. ApudMeTHUECKHUE NEHCTBHS C KOMIUIEKCHBIMU YUCIIAMH 140 2 OK 4: TIPb 8, IIPb
Tema 10.4 T'padsr CoziepaHue y4eGHOro MaTepuaa 14, JIP 33, YVKA
onsitre rpada. CBa3HbI rpad, nepeBo, MK rpad Ha MmIockocTH. I'pad, cBsA3HEI rpad, myTH B rpade: 6.1, VYVKI 6.6,
141 2
UKIIBI 1 ey, CTeneHb (BaJIeHTHOCTD) BepInHbL. [ padbl Ha m1ockocTH. JlepeBbs. VYPIA 1.2, VVPA
MsuosxectBa u rpadbl. [Ipumenenue rpaga B nHpopmaTuke. r.3, VYPIr.4
Tema 10.5 3agaun MatemaTHUeCKOM ConepxaHue yaeOHOro MaTepualia OK 5: VVKI al,
CTaTUCTHKHU I13 Ne 42. Bapuanuonssiil psa. [lonuron yactoT u ructorpamMma. CTaTUCTHYECKUE XapaKTEPUCTHKH 142 2 YVKA a5
psina HaOMIOJAEMBIX JaHHBIX OK 6: IIPb 6, JIP9,
Tema 10.6 Jloruueckue onepanuu c ConepxaHue yaeOHOro MaTepualia YYKA 6.2, YVPI
MHOKECTBAMU I13 Ne 43. MHO»XeCTBO, Olepaly HaJy MHOXECTBAMH U UX CBOMCTBA. [loHsATHE MHOXECTBA. 8.2, VVP]I 8.5
TTommuox)ecTBO. Oneparuu ¢ MHOKecTBaMu. Jluarpammel Jitniepa- Benna. [IpuMenenune TeopeTruko- 143 2 OK 7: JIP 31, YYIIIL
MHO>KECTBEHHOTO aIliapaTa A ONMCAHUS PEATbHBIX IPOLIECCOB U SBICHUH, IPH PEIICHUH 33124 13 6.9, YVIIA 6.10,
JPYTHX YYEOHBIX NPEIMETOB. YVIIA 6.11, YVK]
Tema 10.7 PaBHocunbHOCTB ypaBHeHuin | CozpepxaHue yueOHOro Matepuaa 6.5, YYPI6.1
u HepaBeHCTB. O0LIME METO/IBI PEllleHUs | PaBHOCHIIBHOCTD ypaBHEHHI 1 HepaBeHCTB. OnpezencHus. OCHOBHbBIE TEOPEMbI PABHOCHIIBHBIX
Mepexoax B ypaBHEHUAX U HepaBeHcTBaxX. OOIIIe METOABI peIleH:s ypaBHEHUI: TIEpeXo/l OT 144 2
paBeHCTBa (pyHKIMIT K paBEHCTBY apI'yMEHTOB Il MOHOTOHHBIX (DYHKIMIA, METOJI Pa3IoKeHHs Ha
MHOXHTENH, METOJI BBEICHUSI HOBOH NIepEMEHHOH, (Y HKIIMOHATIBHO-TpaduIecKuil MeTox
CucrteMa ¥ COBOKYITHOCTh YPaBHEHHH M HEPABEHCTB. PaBHOCHIIbHBIE CHCTEMBI M CHCTEMBI-CIICICTBUS.
PaBHOCHIIBHBIE HepaBeHCTBAa. OCHOBHBIE METOIBI PEIICHUS CHCTEM U COBOKYITHOCTEH pallMOHANbHBIX, 145
UppalrOHAJIbHbIX, TIOKA3aTeIbHBIX U JIOTapU(MUUECKUX YPaBHECHHH.
I13 44. Pemenre ypaBHEHUH B HEPABESHCTB 146 2
Tema 10.8 Pemenue 3agau Coneprxanne yaeOHOro MaTepraia
MaTeMaTHYeCKOTo MPaKTHKyMa Pemenne TeKCTOBBIX 33/1a4 IPO(eCCHOHAIBLHOTO cofepkanus. [I[puMeHeHne ypaBHEHUH, CHCTEM H
HEpaBeHCTB K PEIICHUIO MaTEMaTHIECKNX 33/1a4 ¥ 337124 U3 Pa3IM4HbIX 00sacTeil HayKu M peasIbHOM
JKM3HU, MHTEPIIPETALHs [TOJTy4YEeHHbIX pe3ynbTaroB. Mcnonp3oBanne rpagukoB GpyHKOuit 1uis 147 2
MCCIIEIOBaHMS TIPOLIECCOB M 3aBUCUMOCTEH, KOTOPhIE BO3HHUKAIOT IIPH PELICHHUN 3a]a4 U3 JPYTHX
y4eOHBIX IPEIMETOB U peabHON JKU3HH.
13 Ne 45 TekcroBble 3a1auu npodeccruonanbHoro coaepxanus (B10 EI'D)
KoncyabTanus 148 2
KoncyabTanus 149 2
HUTOTI'O 3a 3 cemecTp 84
IK3aMeH
BCEI'O: 298
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TeMbl HHIAUBUAYAJTBHOI'O IIPOCKTA:

© XN~ D E

e N e e =
o gk wbdhPE o

Benukue MmaTeMaTUKU U UX BEITUKHE TEOPEMBL.

B3anMocBs3b apXUTEKTyphl 1 MATEMATUKH B CHMMETPHHL.
I'eomerpus EBkinna, kak nepBas Hay4Hasi CHCTEMA.

I'eomerpus JIo6GaueBCKOTO KaK IpUMEP aKCHOMATHIECKOH TEOPHH.
I'eomeTpust hopMBI B UCKyCCTBE.

['eomeTpuss MHOTOrpaHHUKOB.

Konndeckne cedeHns 1 UxX MpUMEHEHNE B apXUTEKTYPE.
Jlorapupmudeckast pyHKIUS ¥ €€ TPUMEHEHHE B )KU3HU YCIIOBEKA.
[TapannensHOE MPOEKTUPOBAHUE.

[IpaBunbHBIE ¥ TIOTYIIPABIIIEHBIE MHOTOTPaHHUKH.

[Ipumenenune momoOus TPEYroJILHUKOB MPH U3MEPUTENBHBIX PadoTax.

CBoiicTBa TPUTOHOMETPUIECKUX (QYHKIIHIA: TApMOHHYECKUE KOJIeOaHusI.

CuMMeTpus B IPUPOJIE U apXUTEKTYpE.
CrnoxHbIE IPOIIEHTHI B peaTbHON KU3HHU.
®pakTaisl: TeOMETPUS KPaCOTBHI.

Uncna GubOoHAYYH U UX IPUIIOKEHUSI.

26



3. YCJOBHUS PEAJM3ALIMA PABOYEN TTPOTPAMMBI
T CTUTIIAHBI

3.1. Jlna peanuzanumd NPOrpamMMbl JUCHUILUIMHBI JOJKHBI OBITH NPEIyCMOTPEHbI
cieayiolue crnenuajbHble IOMeIeHus

Peanuzanus nporpaMMel JUCHUIUIMHBI TPEOYET HAMUYHS y4eOHOTO KabWHETa MaTeMaTHKH.
O6opynoBanue yueOHOro KabUHeTA!

- TOCAJI0YHBIC MECTA M0 KOJHYECTBY O0YUArOIIUXCS;

- pabouee MeCTO TpenoIaBares;

- KOMIUIEKT Y4eOHO-HArJISITHBIX TIOCOOHIA;

- KOMILIEKT 3JICKTPOHHBIX BUI€OMATECPHAJIOB;

- 3aJJaHKA 111 KOHTPOJIBHBIX padoT;

- poeccHoHAIEHO OPUEHTUPOBAHHBIC 33 1aHHUS,

- MaTepHalIbl HK3aMeHa.

TexHU4YeCcKue cpeacTBa OOYUCHHUS:

- IEPCOHAJIBHBIN KOMITBIOTEDP C JTUIICH3MOHHBIM IIPOTPAMMHBIM 00€CIICUCHUEM,

- IPOSKTOP C IKPAHOM.

3.2. UndopmannoHHoe obecrniedeHre peain3aluu NporpaMmmbl
Ilepeyenb pekomMeHayeMbIX YueOHbIX U31anuil UHTepHeT-pecypcoB, 10NOJHUTEIbHOM
JIMTEepaTypbl

3.2.1. OcHOBHBIE HCTOYHUKH:

- Mep3snak, A. I'. Mamemamuxa. Aneebpa u Hauanra mamemamuueckozo anaauza: 10-i knacc:
yenyonéunulil yposens : yueonux / A. I. Mepsnsax, /[. A. Homuposckuii, B. M. Ilonaxos. — 8-e
u30., cmep. — Mockea : [Ipoceewenue, 2024. — 476 c¢. — ISBN 978-5-09-112257-2. — Texcm :
anexmpouHuvlll // Jlans : snekmponno-oubnuomeunas cucmema.

- Mep3snak, A. I. Mamemamuxka. Aneebpa u nauana mamemamuieckozo anaiusa : 11 knacc :
Yyenyonénnviil yposens : yueonux / A. I'. Mep3snak, /[. A. Homuposckuii, B. M. Ilonsaxkos ; noo
pedaxyueti B. E. [looonvckoeo. — 5-e u30., cmep. — Mockea : [Ipoceewenue, 2024. — 412 c. —
ISBN 978-5-09-087874-6. — Texcm : anexkmponnwiii // Jlans : a1ekmponno-oudiuomeynas
cucmema.

- Mepsnak, A. I. Mamemamuxa. I'eomempus. 10-ii knacc: yenyonénuwiii ypogeHs : yueOHux / A.
I'. Mep3nsax, /[. A. Homuposckuu, B. M. Ilonskos ; noo pedaxyueu B. E. I[lodonvckozo. — T-e
u30., cmep. — Mockea : [Ipocsewenue, 2024. — 272 c¢. — ISBN 978-5-09-103609-1. — Texcm :
anekmpoHHulil // Jlans : d1ekmpoHHo-oubIUOmeuHas cucmema.

- Mep3nax, A. I. Mamemamuxka. I'eomempus: 11-1i knacc: yenyonénnuiii ypogens : yuebHux / A.
I'. Mep3nsax, /[. A. Homuposckuu, B. M. Ilonsakos ; noo peoaxkyueu B. E. Ilodonvckozo. — T-e
u30., cmep. — Mockea : [Ipocsewenue, 2024. — 254 c¢. — ISBN 978-5-09-103610-7. — Texcm :
anekmpoHHulil // Jlans : d1ekmpoHHo-0ubIUOMeuHas cucmema.

3.2.2. /IonoJIHUTEIbHbIE HCTOYHHKH:

- Martemaruka: anrebpa v Hayalla MaTeMaTHYECKOTO aHalln3a, TeoMeTpus. Anredpa u Havana
MaTeMatndeckoro ananmza: 10—11-e kmaccel: 6a30BbId U yrayOn€HHbIN ypoBHU : yueOHuk / 111
A. Amumos, 0. M. Konsrun, M. B. Tkauésa, ®énopoBa. — 12-e u3a., ctep. — Mocksa :
[Tpocsemenwne, 2024. — 463 c. — ISBN 978-5-09-112136-0. — Tekcr : anmekTpoHHbIH // JIaHsb :
3JIEKTPOHHO-OMOJINOTEYHAs CHCTEMA.

- Martemaruka: anreOpa 1 Hayajla MaTeMaTHYECKOro aHaiusa, reometpus. ['eomerpus : 10—11-

1 kyaccel : 0a30BbIi U yryOn€éHHbIi ypoBHH : yuebHuk / JI. C. Atanacsn, b. B. , K. C. [u ap.].
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— 12-e m31., crep. — Mocksa : [Ipocsemienue, 2024. — 287 c. — ISBN 978-5-09-112137-7. —
Texct : anexTpoHHbIH // JIaHb : 3eKTPOHHO-OMOIMOTEHas CHCTEMA.

3.2.3. UuTepHeT-pecypcehi:

DNeKTpOHHO-O0ubIMoTeUHas cucrema «JlaHby

HudopmannonHbie, TPEHUPOBOYHBIC U KOHTPOJIbHBIE MaTepualibl. Pexxum goctyma:www. Fcior.
Edu. Ru

Enunas xosutexiun 1iudpoBeix 00pa3oBaTebHbIX pecypcoB. Pexummoctyma: www. School-
collection. Edu. Ru

3.3. Metoanueckoe odecrneyeHue peajn3auuu NporpaMmbl

Meroauueckoe obecredenne, HeOOXOAMMOE sl PEAN3al[|MH IIPOrPaMMbI yueOHOM
JUCLUAIUIMHBL COCTOUT H3:

- METOIMYECKHX PEKOMEHJALUI Il 00YYAIOIIUXCS 10 BHIIOIHEHUIO IIPAKTUYECKUX Pa0bOT
(IIpunoorcenue 1).

4. KOHTPOJIb M OLIEHKA PE3YJIbTATOB OCBOEHMSI
JUCLUTLIIMHBI

4.1. KoHTpoJiIb W OLIEHKAa pPE3yJIbTaTOB OCBOEHUS JUCLUUIUIMHBI OCYLIECTBIIETCS
IpernojiaBaTeseM B polecce TEKYLIEro KOHTPOJISl U IPOMEKYTOUHOM aTTeCTalUH.

Pe3yabTaThl 00yyeHHs @opMbI M METO/I KOHTPOJISI U OLlEHKHU pe3y/bTaTa
JInyHOCTHBIE Pe3yabTAThI: OrneHka pemeHnil CUTyallMOHHBIX 3aa4, TEeCTUPOBAHUE,
JIP 03, JIP 09, JIP 12, JIP 13, JIP 14 YCTHBIM OMpPOC, TPAKTUYECKUE 3aHATUS, BBISBICHUE
JIP 15, JIP 16, JIP17, JIP 18, JIP 23, JIP 24, | MOTMBalMM K HM3yYEHHIO HOBOI'O MaTepuasa; TEeKYyIIHUH
JIP 25, JIP 26, JIP 29, JIP 30, JIP 31 KOHTPOJIb B (OpMe BBICTYIUICHUS C COOOIICHHEM,
JIP 32, JIP 33 BBITIOJIHEHUS TECTOBBIX 3aJJaHHUM, YCTHBIX U IHCbMEHHBIX

MertanpeamMeTHbie pe3yabTaThl:
VYI[a.1, YYTIa.2, YVII/a.3,
YYI/a.4,VVIIJIa.5, YVIIJla.6, YYIIJI 6.1,
VYT 6.2., YYIIJI 6.6, YYII/ 6.7,
YVYIIJ1 6.9, VY1 6.10, VYT 6.11
VVYIIZ 6.12, YVIIJI 6.13, VYIIJL 6.14,
VYT 8.1, YVIII 8.2, VVIIJL 8.3, VYTIJI
B.4, VYT 8.5, VYK a.1, YVK/ 2.2,
VYK a.5, VYKJ 6.1,, VYK 6.3, YYK]I
6.5, YYKJI 6.6, VYK 6.7, YYP/T a.1
VYPIla.2, YYP[a.3, YYP[a.5, YYP]I
a.7, VVPI 6.1, YYPJ1 6.3, VVPJI 6.4,
VYP/ 5.1, YYP/I B.2, VVP]] B.3

VYP/ 8.4, YYPII 5.5, VYP/I 1.2
YYPIr.3, VYP/ .4

NenCcTBUI
WNurtepnperanus pe3ynbTaTOB HaAOJIFO JeHUI

00pa30BaTeIbHOW MPOTrPaMMBI
JuddepenurpoBaHHblil 3a4eT/JK3aMeH

IIpenmeTrHblie pe3yibTaThl (0230BbIN 1.CtrapToBasi TMarHOCTUKA MOJTOTOBKU 00YYaIOIINXCSI 10
YPOBEHB): IIKOJILHOMY KYPCY MaTeMaTHKH; BBISIBIICHUE MOTHBAIIAN
I1P61, ITP62, ITP63, ITP64, ITPGS, ITPG6, K U3yYE€HHUIO HOBOTO MaTepuara.

[1P67, T1P6 8, ITP6 9, TTP6 10, TTP6 11, TTP6 | 2. Texymuii KOHTPOJIb B hopMe:

12, T1P6 13, I1PG 14 - peuieHus 3ajay;
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OIpOCOB, Oeceibl IO pPaHEe W3Y4YEHHOMY MaTepualy,
UTOTOB TPAaKTUYECKUX 3aHATHH, TEPMHUHOJIOTMUYECKUE,
rpajpuueckue U 1UGPOBbIE JUKTAHTHI, 3IEKTPOHHBIN
KOHTPOJIb, 3alUTa pedepaToB, CO3/IaHHE MpPE3EHTALHA;
BOCIIPOM3BEJICHUE, [MOHHUMAaHME, aHajlu3, CpaBHEHHUE,
OLIEHKA, a TaKXKe TpPeOOBaHMs K BBIIIOJHEHUIO OTAEIbHBIX

JACATCIIBHOCTBIO o6yqa10mer00ﬂ B IpOoLECCEC OCBOCHHA




Pe3yabTarhl 00y4yeHus

®opMBbI M MeTO/I KOHTPOJISl U OLIEeHKH pe3y/bTaTa

YPOBEHb):

17, Ipy 18, Ilpy 19

IIpenmeTHbie pe3yabTaThl (Yriy0JdeHHbIH

Ilpyl, Ipy2, Ipy3, IIpy4, Ilpys5,
Ilpy 7, Ilpy 8, Ilpy 9, Ilpy 10, Ilpy 11, IIpy
12, Tlpy 13, Ilpy 14, Ilpy 15, Ilpy 16, IIpy

U CITATIIINHEI;

- TECTUPOBAHUS;

Ipy 6, - IOMaIrHei padoThI;

-BBIITOJIHCHHA IIPOBCPOYHBIX pa60T 10 TEMaM pas3aciioB

- BBIIIOJITHCHHUEC IIPAKTHYCCKUX pa60T;

- YCTHOT'O ¥ TUCBMEHHOTO OIPOCOB;
- HCCIICJIOBATEIHCKON yueOHO# paboTHI;
3. AuddepenurpoBaHHbIil 3aUeT.

4. IIucpMEeHHBIN K3aMEH.

Oobmasi/mpodeccnoHanbHas

OcHOBHBIC ITOKA3ATEJIHN OLIEHKH

THI oLIeHOYHBIX

KOMIIETEHII M pe3yJabTara MepPONpusiTUs
OK 01. Beibupats criocoObt BeiOupaeTr W mpuMEHSET pa3IudHbIC | OLICHKA perIeHuI
penieHus 3aaa4y CrocoOBI pemieHus] TPOPECCHOHANBHBIX | CHTYyallMOHHBIX  3ajad,
npodecCuoHAIbHON 3a1a4 TECTUPOBAaHUE, YCTHBIN
JeATENBHOCTH orpoc, MPaKTUYECKHE
MIPUMEHUTETHLHO 3aHATHUS; BBISIBIIEHHUE
K pa3JIMYHBIM KOHTEKCTaM MOTHUBALIUA K U3YYCHHIO
OK 02. Ucnomp30BaTh Ocy1iecTBIsSeT 1E€ATEIbHOCTD 11O HOBOT'O Marepuaa;

COBpPEMEHHBIE CPECTBA
MIOUCKA, aHAJIM3a U
UHTEPIpETaun
uHpopmanuu, u
MH(pOpPMalLMOHHbIE
TEXHOJIOTUH TSI
BBITTOJTHEHUS 327144
npodeccuoHanbHOM
JIeSITeITbHOCTH

BBIOOPY Y IPUMEHEHUIO Pa3IHYHBIX
HCTOYHUKOB JJIs IOMCKA HEOOXOAUMOI
uHpopmanuu 17 3hHEeKTHBHOTO
BBINOJIHEHUS TPO(eCCHOHANIBHBIX 3a/1a4,
poecCHOHATLHOTO ¥ TMIHOCTHOTO
pa3BUTHS

OK 03. IImanupoBars n
peann30BhIBaTh COOCTBEHHOE
npodeccuoHanbHOe U
JMYHOCTHOE Pa3BUTHE,
peANPUHUMATENIBCKYIO
JeSITENIbHOCTD B
npodeccuoHaabHOU chepe,
MCIIOJIb30BaTh 3HAHUS 11O
paBOBOU M (PMHAHCOBOI
IPaMOTHOCTH B Pa3IMYHBIX
KU3HEHHBIX CUTYyalHsAX

AmnanuzupyeT coOCTBEHHbIE CHIIbHBIE U
ciabble CTOPOHBI

Omnpenensier nepcrleKTUBBI

PO eCCUOHATHHOTO B TUYHOCTHOTO
pa3BUTHS

AHanu3upyeT CylIECTBYIOIIUE
MPEMATCTBUS I KapbepHOI'0 POCTa
Ornpenenser Tamnbl JOCTUKEHUS
MOCTaBJICHHBIX Lieen

Ornpenenser HEOOXOUMBbIE BHEIITHUE U
BHYTPEHHHUE PECYPCHI IS TIOCTUKEHUS
nenen

[Inanupyer KapbepHBIN POCT
YyacTByeT B MEPOINPUATHSIX,
CIOCOOCTBYIOIIMX KapbePHOMY POCTY
Brnageer HaBbIkaMu caMOOpraHu3aluu 1
MIPUMEHSIET UX Ha TIPAKTHKE

Brnageer MmeTonamu camoobpa3zoBaHust

TEKYIIUA KOHTpPOJIb B
dbopMe BBICTYILICHUS C
COOOIIIEHHEM,
BBIIIOJIHEHUSI TECTOBBIX
3alaHAi, YCTHBIX H
MUCHbMEHHBIX  OMPOCOB,
Oecennl 10 paHee
M3YyYEHHOMY Marepuanty,
UTOTOB  TPaKTUYECKHUX
3aHATHH,
TEPMUHOJIOTUYECKHUE,
rpaduyeckue "
nu(poBble  TUKTaHTHI,
ANIEKTPOHHBIA KOHTPOJIb,
3aluTa pedeparos,
CO3J]aHuE MpPEe3eHTAlUH;
BOCITPOM3BEJICHHUE,
IMOHUMAaHUE, aHanms,
CpaBHEHHUE, OIICHKa, a
Takke TpeOoBaHUS K
BBITIOJTHCHHIO
OTJIETIBbHBIX JIencTBui
W/AIW OTIEpALAi | T.1.;
UHTEpIpeTaLus
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pE3yJIbTaTOB
HaOJIFO JEHUI 3a
JIEATEIbHOCTBIO
oOyyaromierocs B
mporecce OCBOCHHS
oOpazoBarenbHON
IPOrPaMMBI

JuddepeHnnpoBaHHbII
3aueT / DK3aMeH

OK 04. D¢ddexTuBHO
B3aUMO/ICHICTBOBATh U
paboTarh B KOJIJIEKTUBE U
KOMaH/1e

VYcraHaBauBaeT MO3UTUBHBIN CTHIIh
0011eHrs; BRIOUPAET CTHIIh OOIIICHUS B
COOTBETCTBHUH C CUTYyallMeH; TPHU3HACT
Yy’)K0€ MHEHHUE; IPH HEO0OXOIUMOCTH
OTCTauBAET COOCTBEHHOE MHEHUE;
MIPUHUMAET KPUTHKY; BEJIET JCIOBYIO
Oeceny B COOTBETCTBUU C AITHYECKUMU
HOpMaMHu; coOIr0AaeT OPHUIHATbHBIH
CTHJIb TIpH 0()OPMIICHUH JOKYMEHTOB;
CIOCOOCH K AMIATHUH; OPTaHU3yeT
KOJUIEKTUBHOE 00CYKeHHe paboueit
CUTYaIluu

DKcnepTHoe
HaOJIOZICHUE W OIICHKa
pe3yJIbTaTOB
dhopMupoBaHHS
MOBE/ICHYECKUX HABBIKOB
B X0J1¢ 00y4YeHUs
JuddepeHnnpoBaHHbII
3a4deT / DK3aMeH

OK 05. OcyiecTBisTh I'pamotHO W sicHO (OpMYyITHpyeT | | OIIEHKa pelieHui
YCTHYIO U TUCbMEHHYIO U3JIaraeT MbICIIM B YCTHOW U MIUCbMEHHOM | CUTYal[MOHHBIX  3ajady,
KOMMYHHKAIIHIO Ha peun  Ha  TOCYJapCTBEHHOM  SI3bIKE | BBISIBICHHWE MOTHBAIIUU K
roCyJJapCTBEHHOM SI3bIKE Poccuiickoit ®epepauuu, ¢ Y4YETOM | U3YHEHUIO HOBOT'O
Poccniickoit denepanuu ¢ 0COOEHHOCTEM COLIMAJIBHOTO U | Marepuana; TEeKYIUN
y4eToM 0coOeHHOCTEH KyJIbTYpPHOTO KOHTEKCTa KOHTPOJIb B (opme
COLIMAIBHOTO U KYJIBTYPHOTO BBICTYTIICHUS c
KOHTEKCTa COOOIIICHUEM,
rpaduyeckue 51
nuGpoBbIe  JUKTAHTHI,
3aluTa pedeparos,
CO3JIaHK€ MPE3CHTALHH,
MHTEpIpeTaNus
pe3yIbTaToB
Ha0JI0IeHU I 3a
JeSTeTbHOCTbIO
oOyyaromierocs B
nporecce OCBOEHUS
oOpazoBarenbHON
POrpamMMBbI
JuddepenunpoBaHHbII
3a4et / DK3aMeH
OK 06. IIposiBiATH JIeMOHCTpHUpYET OCO3HAHHOCTD U OKcnepTHOe
IpaXkJIaHCKO- rIyOuHY NPOSIBICHHS IPaXkTaHCKO- HaOJII0ZIeHHe W  OlIeHKa
NaTPUOTUIECKYIO TIO3UITHIO, MaTPUOTUIECKUX YYBCTB U TIO3UIUH B pe3yIbTaToB
JIEeMOHCTPHPOBATh Xo71e MpoeCCUOHATIBHOM AEATENIbHOCTH; | POPMUPOBAHUS

OCO3HaHHOE [TOBE/ICHUE Ha
OCHOBE TPaJULMOHHBIX
POCCHICKHX TyXOBHO-
HPABCTBEHHBIX LIECHHOCTEM, B

- IOJIHOTY U OCO3HAHHOCTb COLIUAJIBHOM
3HaYMMOCTH BbIOpaHHOM
CHEIHaIbHOCTH;

MTOBE/ICHYECKUX HABBIKOB
B X0/1€ O0yUYCHHS
HNuddepennrpoBanHbIi
3aueT / DK3aMeH

30




TOM 4HCJIE C y4ETOM
rapMOHHU3alNN
MEXHAlMOHAIbHBIX U
MEXKPEITUTHO3HBIX
OTHOILICHUH, IPUMEHSATH
CTaHJAPThI

- chopMHEPOBAHHOCTH U OCO3HAHHOCTH
CHUCTEMbI MaTEPUATILHO-yXOBHBIX
IIEHHOCTEH;

- TOYHOCTh COOTIOJICHUS HOPM
MOBE/ICHUS, IPUHSITHIX B OOIIECTBE.

AQHTUKOPPYILIUOHHOTO
TIOBEICHHSI
OK 07. CopeiicTBOBaTH ConelicTByeT COXpaHEHUIO OIICHKA perieHunit
COXPaHECHHIO OKPYKAFOIICH OKpY’Kaloliel cpeibl ¥ COOIOICHUS CUTYallMOHHBIX  3ajad,
Cpeabl, pecypcocOepexeHno, | HOPM 3KOJOTHYECKON O€30IacHOCTH; BBISIBIICHHE MOTHUBALIUH K
NPUMEHSTH 3HaHUS 00 - OnpenensieT HanpaBICHHS U3YYCHUIO HOBOT'O
U3MEHEHHUHU KJIMMaTa, pecypcocOepexeHns B paMKax MarepHana, TEKyIIUiI
TPUHIUITB OEPEXKITNBOTO poeCCHOHATILHOMN JICATEIbHOCTH; KOHTPOJITh B (dopme
IPOU3BOJICTBA, 3P (PEKTUBHO - co0JIr0/1aeT MpaBmiIa SKOJIOTMYECKON BBICTYTIJICHUS c
JICHCTBOBATh B 0€30MaCHOCTH TIPU BEJICHUU cooO0IIeHUEM,
Ype3BBIYANHBIX CUTYAIUSIX poheCCHOHATTLHOMN JEATEIIbHOCTH; rpadudeckue u
- Onpenenser myTH oOeCIeYCHHUs U(PPOBBIC  JUKTAHTHI,
pecypcocOepeKeHus; 3aIuTa pedepaTos,
- BeiOupaer neticTBus u GopMbl CO3JIaHKE TTPE3CHTAIHIA,
MOBEJICHHSI B YPE3BbIUATHBIX MHTEpIpeTanus
CUTYAIIHSX; pe3yIbTaToOB
- Cobmromaer TpeOOBaHUS HaOIIOCHU I 3a
0€30MaCHOCTH KH3HEIEATSILHOCTH, TS TETbHOCTBIO
OXpaHBbI TPy/1a TPU OPTraHU3AIIH o0yyJaromerocs B
00pa3oBaTeLHOTO TpoIiecca. nporecce OCBOCHUSI
o0pa3oBaTenbHOM
POTrpaMMBbI
HuddepenurpoBanHbIit
3ayet / DK3aMeH
IIK 1.2 PazpabatbiBaTh [IpeoOpasyer umncnoBble M OyKBEHHbIE | DKCIIEPTHOE

OTJIeNIbHBIE apXUTEKTYpPHBIE
1 00BEMHO-TUIAHUPOBOYHbBIE
pelLlIeHHs B COCTaBe
MIPOEKTHOHN TOKyMEHTAIN!

BBIPKEHUS, IPUMEHSST MaTeMaTHYECKHe
3aKOHEI;

[IpoBOAUT BBIYMCHEHUS O H3BECTHBIM
YUCJIOBBIM JaHHBIM, TIPUMEHSIS 3HAHUS O

CTETIeHSX, KOPHSIX, norapudmax,
OCHOBHBIX TPUTOHOMETPHUYECKUX
byHKIUX;

Brimonnser IMOCTPOECHHUE

MHOTOTPaHHHUKOB, TEJI BPAIIEHHUS, a TaK XKe
UX  KOMOMHAIUH IpyU  MOMOLIA
YEPTEKHBIX NHCTPYMEHTOB, & TaK K€ «OT
PYKN»;

[Ipou3BoauT aHamu3 rpaduUveckoro u
YHCIIOBOTO MaTepHasia BbIOOPKHU
BriOupaer u nmpuMeHsIeT ONTUMANIbHBIE
(hopMBI 1 METOABI U300pAKEHUS U
MO/JICIMPOBAHUS APXUTEKTYPHOH (POPMBI
Y IPOCTPAHCTBA;

HaOJOIEHUE U OIICHKA B
MIPOIIECCE BBITOJTHCHUS:

- NPAKTHUYECKUX
3aHATHH;

- 3aJaHuHU 10
CaMOCTOSTEILHOU
pabore;

- 33JJaHUH 110
KOHTPOJIbHOM paboTe;

- B IIpolriecce
BBITTOJTHEHUS
WHUBUTyATBHOTO
MpOEKTA.

HuddepeHunpoBaHHbIiI
3aueT / DK3aMeH
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4.2. OueHoYHbIe MAaTEePHAJIbI TPOMEKYTOYHOM aTTECTAIIUM:

Bonpocsr 11t moarotoBku k auddepeHmpoBaHHOMY 3a4eTy:
1. 1. Pemuts 3agauy:

B nernem narepe Ha KaxJ10ro yyactHuka nojaraercsa 40 r. caxapa B ieHb. B narepe 166
yenoBeK. CKOIBKO KMJIOIPaMMOBBIX YIIAKOBOK caxapa MOHAJA00MUTCs Ha BECh JIareph Ha 5 JHEN?

B mauke 500 nmuctoB Oymaru ¢opmata A4. 3a Henento B opuce pacxoayercs: 800 mucros. Kakoe
HaMMEHBIIIEe KOJMYECTBO MaueK OyMaru Hy»KHO KynuTh B ouc Ha 3 Hepenu?

2. Onpenenuth BUA rpaduka GyHKIIUN, U300paKEHHOTO Ha PUCYHKE:

yA
w 7 ’
b=ac
ab
0 1 1
|-
b [ c >

3. Jlana ¢ynxims f(X)=2x>+4x-5. Beraucnure f(-1)

Jlana dynkmus f(X)=3x2+2x+1. Beraucnure f(-2)

4. Pemure 3anauy:

C ceHTs0ps TTO Mali Ha JKEJIC3HOIOPOKHBIC OUIICTHI IS IKOJLHUKOB JAeHCcTBYeT cKkuaka 50% ot
CTOMMOCTH OuJIeTa JJIs B3pocaoro. B ceHTsaope cembs (Mama, nmamna u peOeHOK-IITKOIbHUK)
Kynuia OmIeTsl Ha oe3 . JKene3HOJOpOKHBIN OWIIeT JJIst B3pOCIIOTO Taccakupa

ctoun 950 py6ueii. KakoBa o01ast cTOMMOCTb TOKYTIKHU?

Moo6wunbHbI Tenedon ctoun 3500 pyoneit. Uepes HEKOTOpOe BpeMs 1IEHY Ha 3Ty MOJEIb
cHu3uiM 110 2800 pyOneit. Ha ckoibko mpo1eHTOB Obljla CHU)KEHA 1ieHa?
5. Pemmte HepaBeHCTBO X-5 < 5x+11 V4

6
Pemmre HepaBencTBO: 3¥71 > 9

6. Haiinure momans Tpamnenuu, n3o0paxEHHON Ha PUCYHKE.

0

Haiigure mmomans TPECYTOJIbHUKA, H306pa)KCHHOFO Ha PUCYHKC

V3o V2 Va

ol i s s e
[T S,

7. Beruucnure:
Y16 ' Bl
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8. Borunciure 5x%3 - x7 npu x = 2,
5x13 - x17" nmpux =3
9. Beruucnure:log,, 4 + logy, 3

Brruucnure: log, 44 — log, 11

10. Kak Ha3bIBalOTCS JIBE MIPSIMBIC B TPOCTPAHCTBE, KOTOPHIC MEPECEKAIOTCS O] TPSIMBIM
yriiom?

Kaxk Ha3bIBatOTCs ABE MPSIMBIE B MPOCTPAHCTBE, KOTOPHIE JIEKAT B OJIHON MJIOCKOCTH U HE
nepecexkaroTcs?

11. JTaHbl BEKTOPBI AB(-1;3;-3) 1/1Rl (4; =5; 1). Haiiaure cyMMy M pa3HOCTb BEKTOPOB.
12. Pemrure ypaBuenue: log,(x — 12) = 3, log;(x +9) = 4
13. Pemmre HepaenctBo 572 <125 | 8x-8 > 9x+8

14. Haiingute kopeHs ypaBHenust Vx + 12 = 6, Vx + 3 = 3

7'[57'[

15. IlepeBenute Mepy U3 paJiMaHHON B TPayCHYIO 93

16. Pemnte ypaBHenue: 2°%-3¢2X-4=0; 3% +8:3*—-9=0

T 2T . T . 2T

17. Berauciure:cos — * coS — — sin— -+ sin—

12 3 12 3
. 17w 5w 17m ., 51
sin—-+cos— — cos— " sin—
6 3 6 3

18. Pemute 3amauy:

- Yepes BepllIMHY OCTPOro yIiia npsmMoyroiabHoro TpeyroibHuka ABC ¢
npsimbiM yriioM C niposeneHa npsmas AD, neprieHauKysspHasi III0CKOCTH
TpeyroiabHuka. Haiinure pacctosnue ot Touku D no Bepmvn B u C, ecniu a=7,
b=9, c=11.

- Yepes BepllIMHY OCTPOro yria npsMoyrojibHoro TpeyroibHuka ABC ¢

npsimbiM yriioM C mpoBenieHa npsiMas AD, neprieHauKyspHasi IOCKOCTH
TpeyronbHuka. Halimure pacctosaue ot Touku D 1o Bepimn B u C, eciu a=6, b=8, c=10.
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Bomnpocs! /151 NOATOTOBKH K IK3aMeHY:

BapuanTt 1
Yacte 1

Omeemom k 3a0anuam 1-12 aensemcs yenoe uucio uiu KOHeYHas 0ecCAmuuHan

YKa3ano uHoe. 3anuwiume nojiyuueuieecia 4ucio cnpaea om Homepa coomeemcmeyrouieco
3a0anus. E@uliul{bl U3BMEPEHUA nUCamb He HYIHCHO.

0poob. Bo eécex 3adanusax uucna npeononazaromcsa 0eicmeumenbHbIMu, ecii OmoenbHo He

1. B tpeyronbuauke ABC yron C pasen 90°, AC=4, sinA = 0,6. Haiigure
AB. Yy

2. Haiinure kBapar UIMHBI BEKTOpa a+b

3. B mumHprueckuii cocyn Hamamu 1800 cM>Bozbl. YpOBEHb

10

KUIAKOCTH OKa3aJICd paBHBIM 12cm. B BOAY IMOJIHOCTBIO IMOI'PY3WJIN ACTAIb. HpI/I 9TOM YPOBCHb

XKHUJIKOCTH B cocyie moansuics Ha 2 cM. Haiinute o6bem neramu. OTBeT faiite B Ky0.cMm

4. VI3 MHOXKECTBA HaTYpaJIbHBIX yuces oT 58 10 82 Hayaady BEIOMPAIOT 0HO unciio. KakoBa
BEPOATHOCTH TOTO, UTO OHO JeNUTCS Ha 67

5. IBe abpuku BBIMYCKAIOT OAMHAKOBBIE CTEKIIA I aBTOMOOMIBHBIX (ap. [lepBas dhadbpuka
Boiryckaet 40% 3tux crexon, Bropas — 60%. [lepBast pabpuka Beimyckaet 1% OpakoBaHHBIX
CTeKoJ1, a BTopas — 2%. Haliute BeposITHOCT TOTO, 4TO KYIJIEHHOE B MarasuHe ciiydyaiiHoe
CTEKJIO OKaXkeTcs 6e3 Opaka.

6. Pewure ypaBuenue 5 —E
' P Vox—3 3

7. HaiiguTe 3Haue€HUE BRIPAKEHHS 5482 — 420°?

8. TIpsmas y=2x+37 sBisercs KacaTedbHOU K rpaduky GyHkmun y=Xx>+3x2-7x+10. Haiinure
a0cCIucCy TOYKU KacaHusl.

9. 3aBucuMOCTh 00BEMa cripoca ( (€AMHUI] B MECSI) Ha TPOTYKIIHIO MPEIIPUATHS MOHOIOJIICTA
OT IIeHbI p (ThIC. pyO. 3a MecsL) Bbraucnsgercss mno popmyne q=70-5p. Beipyuka npeanpustus

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

IpU KOTOPOil MecsiuHasi BbIpydKa cocTaBUT He MeHee 240 Toic.py0. OTBeT naiiTe B THIC.pyO. 3a

en.
10. 3aka3 Ha m3roToBieHue 156 neraneil mepBeIit pabounii BRIOMHSET Ha 1 "ac ObIcTpee, 4yeM

BTOpOoi. CKOJIBKO J1eTalieil 3a yac M3roTaBIMBAET MEPBBIN pabOUMid, €CIIM U3BECTHO, YTO 3a Yac
OH M3rOTaBJIMBaeT Ha | JeTanb 6oJbIle BTOPOro

11. Ha pucynke uzo0paxen rpaduk ¢pyukiun f(X)=kx+b. Haiinure f(-5)
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21 2
12. HaiimuTe Hanboubinee 3nauenue Gyukiun Y =4C0SX——X+9 Ha oTpeske {— ?ﬂ ;O}
T

[=

71

=Y

/
7

Yacrts 2.

pa30opunBo

Conep:xur 3axanusa 13-19. 3anumure cHayaja HoMepP BbINOJHsAeMOro 3aaanus (13, 14 n
T.X), 4 3aTeM IO0JIHOe 000CHOBAHHOE pellieHue W 0TBeT. OTBeThI 3alIUChIBANTE YETKO U

13. Pemnte HEpaBEHCTBO METOJAOM HHTEPBAJIOB:

x2-9

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

15. Touka A npUHAUICKUT OCHOBAHUIO LIMJIMH/IPA, H300payKEHHOTO Ha PUCYHKE, a Touka B —
ocu OO/ sroro mumuaapa. CKOMUpyiTe PHCYHOK H 0OTMeThTe Touky C, B KOTOpOii Ipsmas AB

MepeCeKacT 60KOBy10 IMOBCPXHOCTh HUJIMHPA.

16. Pemmte ypaBHeHue: 2Sin?x+3C0sX=0. YkaxxuTe KOPHH ypaBHEHHs, PUHATEKAIIHE

oTpesKy [-m; ).

17. Pemute cucreMy ypaBHEHHA

18. OcHoBaHMe HAKIIOHHOW TPEYTOIbHON MPU3MBI — paBHOOGPEHHBIN TPEYrojIbHUK, BRICOTA
KOTOPOTO paBHa 6, a yron npu ocHoanmu 60°. bokoBoe pe6po, paBHOE 8, HAKITOHEHO K
TIIIOCKOCTH OCcHOBaHHs 1oj yriaom 60°. Haiimure 06beM mpu3MbL.

19. PaBHOGOYHas Tpareryst ¢ ocHOBaHUAMU 12¢cM U 20 ¢M U BBICOTON 5CM BpaIllaeTcst 0KOJIO
MEHBIIEro OCHOBaHUs. HaiiauTe niomans NOBEPXHOCTh TEIa BpallCHHUS.
4.3. OeHOYHbIe MATEPHAJBI TEKYLEr0 KOHTPOJIS:

0

4B

e — = - o

-

7x6 <1

\LO/)

0,57-4Y =512

\/;+2\/§:5

OI_ICHO‘{HBIC MaTepraJibl A TCEKYHWICTO0 KOHTPOJIA YCIICBAEMOCTU HNPCACTABJICHBI B

Ipunosxcenuu 2.
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