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OY .11 «MaremaTuka

o cenmansHocT: 08.02.01 «CTpouTenbeTBO U SKCIUTyaTaIs 3aHui 1 COOPYKEHMIT»
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Pabouas nporpamma yue6no#t nucnmminas QY 111 «MaremaTuka» pazpaboTaHa Ha OCHOBE:

- MenepanbHOro rocy JapCTBEHHOTO 00pa30BaTENBLHOTO CTAHAAPTa CpeaHero odmero oOpa3oBanms (MpUKa3
Muno6puayku Poccuu or 17 mas 2012 r. Ne 413 «O6 yrBepiaenun (enepaabHoro rocyaapcTBeHHOro
00pa30BaTeNbHOro CTaHIapTa cpeqHero obmero obpazosanus» (B pex. otr: 27 gexabpst 2023 r. Ne 1028, 12
¢espains 2025 1., Ne 93);

- @enepalbHOr0 TOCYAAPCTBEHHOTO 00pa30BaTENBLHOrO CTAHAAPTa CpEOHero NpodeCCHOHANBHOTO
obpazoBanus 1o cnerpanbHoctd 08.02.01 «CrpouTenseTBo ¥ IKCILUIyaTANUSA 3JAHMI M COOPYKEHMID),
YTBEPIKAEHHOTO IpukazoM MunucreperBa mpocsemenuss PO or 25 wmons 2024 1. Ne 442
(aperucrpupoBano MunucrepcrsoM octuuuu PO ot 25.07.2024 r. Ne 78925;

C yueToMm:

- MenepanbpHOi 00pa3oBaTENHLHON IPOrPaMMBI CPEIHET0 00mEero 00pa30BaHus, YTBEPKACHHOH NpHKa3zomM
Munuctepersa npocsemenuss PO or 18 mas 2023 r. Ne 371 (3aperucrpupoBaHHoil MuHucrepcTBoM
foctunmy PO 12 wrons 2023 1. « 74228, ¢ usmenenusamu 1 nonoiunenusMu ot: 1 gespans 2024 r. Ne 62, 19
Mmapta 2024 r. Ne 171, 9 oxrsa6ps 2024 r. Ne 704, 8 oxradps 2025 r. Ne729, 10 nosdps 2025 r. Ne808);

-IlpumepHoit  paboueit mporpammel  oOmeoOpazoBaresibHOM  AuCHMIUIMHBL  «MaremaTukay s
npo(ecCHOHANBHBIX 00pa30BaTENbHBIX OpraHU3alui, yTBepx AeHHOH COBETOM 110 OLIEHKE COACPIKaHUS U
Ka4ecTBa NMPUMEPHBIX pabovmx mporpamm o0Ieo6pa3oBaTeIbHOr0 M COLUATbHO-IYMAHUTAPHOTO IHKIIOB
cpennero npodeccuonansHoro obpazosanus GI'HOY JIITO MPTIO (mporoxon Ne 6/2025 ot 18.04.2025 r.).

Opranusamus — pa3padoTamK:
I'ocynapcTsennoe aBToHOMHOE IpodeccuonanpHoe obpazoBaTebHoe yupexaecuue «bysynykekmit
CTpouTeNbHBIN Kostemi» T. bysynyka Openbyprekoit oGnacTu

PaszpaGorumicu:
Hliepbaxosa M. A. — npenoyaBartetp BICHIEH KBATUPHKAIMOHHON KATETOPUH

BuyTrpenHan TeXHHYECKAT IKCHEPTHIA:
Cembixknna E. A. — 3am.qupexTopa no Y MP
burgam O. 1. — meTomuct

BuyTpenusin cogepkaTeibHAT DKCIEPTU3AS
Cempikuna E. A. — 3am.gupexropa o Y MP
Crenanuiuesa C. A — pykosozure)ts [TIK

PaccMoTpeHo Ha 3acelaHiy IPeIMETHO-IUKIOBOM KOMUCCHH TpenoiaBaresiel o0uieodpa3oBaTesIbHbIX,
00IIKX TYMaHUTAPHEBIX, COLUATBHO-OKOHOMHYECKUX, MATEMATHUYECKUX U OOIUX €CTECTBEHHOHAYIHBIX
JIACHIATUIHH,

TIpotoxon Ne 1 ot 31 asrycra 2026 % _
Pyxosoaurens ITHK S /Crenanumesa C. A./

(moamuce) (Davrist, HEHUKATIBL)
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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 crenuanbHOCcTH 08.02.01 CTpOUTENHCTBO M SKCIUTYaTaIlUs 3IaHAH U COOPYKEHUH.

O6meobpa3oBarenbHas AMCUUIUIMHA U3YYaeTCsl Ha YIITyOJIeHHOM ypOBHE.

YyeOHas TUCIUTIIINHA BXOIUT B 00111€00pa30BaTeIIbHBIN IIUKI 00pa30BaTEIIbHON MPOTPAMMBbI
cpenHero mpodeccruoHaabHOro 00pa3oBaHUs Ha 0a3e OCHOBHOrO OOIIero oOpa3oBaHUs MpH
MOJATrOTOBKE CHEUHAIMCTOB cpeaHero 3BeHa 1o crenuanbHoctu CIIO — 08.02.01 Cmpoumenscmeo
U IKCHIAYAMayus 30aHUl U COOPYIHCEHUU.

1.2. Ilnanupyemble pe3yJbTaTbl OCBOEHUS JUCHUILUINHBI:

B cootBercTBun ¢ ®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 KOMMyHUKaTuBHbIe geiictBus (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, OLLYIIAaTh SMOLNOHAJIBHOE BO3IEHCTBAE 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, TPYI0JII00ueE;
TOTOBHOCTh K AaKTHBHOM JIESITEILHOCTH TEXHOJOTHMYECKOM U CONMaJIbHOU
JIP 24 HAPABIEHHOCTH, CIIOCOOHOCTh WHUIIMHPOBATH, IJIAHHUPOBATH U CAMOCTOSITEIILHO
BBITIOJIHSITh TaKYIO JESTEIHHOCTD;
WHTEpEC K pasIu4HbiM cdepaM MNpoPecCHOHATHHOU AEATEeIbHOCTH, YMCHHE
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 CpENE;

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

JIP 31 pacCIIMPEHUE ONBITA IESITENLHOCTH 3KOJIOTMYECKOW HAIIPABICHHOCTH;

IMCHHOCTH HAY

YHOI'0O MO3HAHUSA

c(OpPMHPOBAHHOCTH MHUPOBO33PEHHSI, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO

JIP 32 pPa3BUTHS HayKH U OOIIECTBEHHOW MPAKTHKH, OCHOBAHHOTO Ha JUAjore KyJabTyp,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIUKYIBTYPHOM MUPE;
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

rH4yecKue AecTBUA:

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 LEeNu JeATEIbHOCTH, 3aJaBaTh I[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/ICTBHUI I€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, HaXOAWTh AapryMEeHThl [JIs 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 pa3zpabarpiBaTh IJIaH pEIIeHUs NpoOJIeMbl € 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 TMEPEHOCUTh 3HAHHUS B TIIO3HABATENBHYI0O M MPAKTHYECKYI0 00JacTu
KU3HEJCSATCIBHOCTH;

YVIIJI6.12 | YMeTb HHTErpUpOBaTh 3HAHUS U3 PA3HBIX YUEOHBIX NPEIMETOB

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 JIEUCTBUM, paclpelesaTh 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, BUPTYaIbHOTO 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 HMMEIOLINXCS




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 3MOLMOHAIBHOI cdephl,
OBITh YBEpEHHBIM B cele;

YVP/ B.2

CaMOpETyJIMpPOBaHMs, BKIIOYAIOLIETO CaMOKOHTpPOJIb, YMEHUE TPUHUMATDH
OTBETCTBEHHOCTh 33 CBO€ IIOBEACHHE, CIIOCOOHOCTh aJanTHUPOBAThCS K
SMOLMOHATIBHBIM 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

SMIMATUH, BKJIIOYAIOUIEH CIHOCOOHOCTh IMOHMMATh 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 IPYTOro 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 YHCIIA; YMCHHE
BBIIOJIHATEH BBIYUCIIEHUE 3HAUCHUN U Hp606pa30BaHI/I5I BBIpa)KeHI/Iﬁ CO CTCIICHAMU
u jorapudmMamu, mpeoOpazoBaHusl TPOOHO-PAIIMOHATILHBIX BBIPAKEHUH;

I1P63

VYMeHune  onepupoBaTh  MOHATUSIMH:  palMOHAJIbHBIC,  HUPpPaIlMOHAIBHEIE,
MoKa3aTelbHbIe, CTEIIEHHBIE, JIOrapu(pMUYeCKre, TPUTOHOMETPUYECKHIE YPABHEHHUS
Y HEPaBEHCTBA, UX CHUCTEMBI

[1P64

YMeHuss omnepupoBaTh TMOHATUSAMHU:  (YHKUMS, HENpepbiBHas  (QYyHKIUS,
MPOW3BOJHAS, TEPBOOOpa3Has, OMPEICICHHBI WHTErpaj; YMEHUS HaXOIHUTh
MPOU3BOJHBIE 3JIEMEHTAPHBIX (DYHKUIMHA, MCIONB3Yysl CIPAaBOYHBIA 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,
TPUTOHOMETpHUYECKUE (YHKIMU, 0OpaTHbIe (YHKIMU; YMEHHE CTPOUTH rpaduku
U3y4eHHBIX (YHKIWI, HCIONB30BaTh TpadUKH IMPH HU3YYCHUH IIPOIECCOB U
3aBHCUMOCTEH, MPU PELICHUU 3a/la4 U3 JAPYTruxX y4eOHBIX MPEJAMETOB M 33134 U3
peaTbHOM KHU3HHU; BRIpAXaTh (POPMYITaMH 3aBUCUMOCTH MEX/y BEINYHHAMHU

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
obnacTu yINpaBJeHUS JUYHBIMH W CEMEUWHBIMH (UHAHCAMH); COCTABIISTH
BBIDAKEHHUE, 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 HaboOpa; yMEHHE W3BIEKaTh, HWHTEPIPETHPOBATH
uHpOpMaLIMIO, TPEACTABICHHYI0O B TabiMIax, Ha JguarpaMMax, Trpadukax,
OTPaXXAIOUIYI0 CBOMCTBAa pealbHBIX TPOLECCOB M SBICHUM; MPEACTAaBIATH
UHPOPMALIMIO C MOMOILIBIO TAONUIl M JAMArpaMM; HCCIEI0BaTh CTAaTUCTHYECKUE
JIaHHBIE, B TOM YHCJIE C NMPUMEHEHHEM TrpaHueCKHX METOJIOB 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 IUIOCKOCTAMH, 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, LUIMHApa, KOHYycCa, IIapa; yMEHHE
n300pakaTh MHOTOTPAaHHUKH M TIOBEPXHOCTH BPAIICHUsS, UX CEUCHHS OT PYKH, C
NMOMOIINBIO YCPTCIKHBIX HWHCTPYMCHTOB U DJJICKTPOHHBIX CPCACTB;, YMCHUC
pacro3HaBaTh CHMMETPHIO 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, TUIOIAab, 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
MEXAYy BEKTOpaMHu, CyMMa BEKTOPOB, TPOU3BE/ICHUE BEKTOPA HA YMCIIO; HAXOIUTD
BIIOMOIIBIO HM3YyYEHHBIX (OPMYJT KOOpPAMHATHI CEPEeIUHBI OTPE3Ka, PACCTOSHUS
MEXAY JBYMsI TOUKaMU

I1P6 14

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

IIpenmeTHbIe

e3yJbTaThl yriayoJjgeHHbli yposenb (IIPy)

[TPy1

YMeHne onepupoBaTh MOHITUSMU: ONpPEIEICHUE, aKCUOMa, TEOpeEMa, CJIEACTBUE,
CBOICTBa, MPHU3HAK, I0Ka3aTe€IbCTBO, PABHOCHIbHBIE (OPMYIUPOBKH; YMEHHUS
dbopMynupoBaTh ~ O00paTHOE M TPOTUBOIMOJIOKHOE YTBEPKICHHE, NPUBOAUTH
IpUMEpPhl U KOHTPIPUMEPHI, HUCIOJIb30BATh METOJA MaTeMaTHYeCKON WHIYKIINH;
MPOBOJIUTh JIOKAa3aTEJIbHBIE PACCYXKACHUS TMpPU pEUICHUU 3a]ad, OLEHUBATH
JIOTHYECKYIO NMPaBUJILHOCTh PACCYKICHUI

TIPy2

YMeHue onepupoBaTh MOHATUSIMH: MHOXECTBA, MOJAMHOXKECTBO, ONEpAllUU HaJ
MHO’KECTBAMHU; YMEHHE HCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN ammapar s
ONUCaHUs PEAbHBIX TPOLIECCOB U ABJICHUM U MPU PEIICHUH 33]1a4, B TOM YUCIIE U3
JPYTUX Y4eOHbIX MPEAMETOB

TPy3

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

TIPy4

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

[1Py5

YMeHue oneprupoBaTh NOHATUSMU: HATypaJIbHOE YMCIIO, LIEJI0€ YUCIO, OCTATOK 0
MOJAYJIO, palHdOHAJIbHOE  YHCIIO, HUPPALMOHAIBHOE  YHUCJIO, MHOXKECTBa
HaTYpPaJIbHBIX, [ENbIX, palHOHAIbHBIX, JCUCTBUTENbHBIX UYHCET; YMEHHE
UCIIONIb30BAaTh TMPU3HAKU JIETMMOCTH, HAaWMEHBIIMA OOLUI JenuTenh W
HauMeHbIlee o011ee KpaTHOE, aNropuT™ EBKiINIa MpH pelieHu! 3a1a4; 3HaKOMCTBO
C PA3IMYHBIMU MMO3UIIMOHHBIMU CUCTEMAaMHU CUUCIICHUS

TPy 6

YMenue cBOOOIHO ONEpUPOBATh MOHSATHAMHU: CTEIEHb C IIEIBIM IOKa3aTeseM,
KOpPEHb HAaTypAJIbHOU CTEIIEHHU, CTEIICHb C PAllMOHAIbHBIM II0KA3aTelIeM, CTEIIEHD C
JNEHCTBUTEIbHBIM  (BEIIECTBEHHBIM) ITOKa3aTeseM, Jiorapudm dmcia, CHHYC,
KOCHUHYC U TAHT'CHC IMPOMU3BOJIbHOI'O YMUCJId

TPy 7

YMeHue onepupoBaTh MOHATUSAMU: TOXKJECTBA, TOXKAECTBEHHOE NMPeoOpa3oBaHUe,
YpaBHEHHUs, HEPABEHCTBA, CUCTEMA YPAaBHEHHWH W HEPABEHCTB, PaBHOCHIJIBHOCTh
YPaBHEHHH, HEPABEHCTB M  CHUCTEM, paloHaIbHbIE, HPPalMOHAIbHBIE,
NoKa3aTeJbHbIC.CTENICHHBIE, JIoTapu(Mudeckre, TPUTOHOMETPUYECKHE YPaBHEHNS,
HEPABEHCTBA U CHUCTEMBI; YMEHHUE pPEIIaTh YPABHEHHUH, HEPABEHCTBA U CUCTEMBI C
IIOMOUIbIO PA3JIMYHBIM IIPUEMOB; pellaTh YpaBHEHUs, HEPABEHCTBA U CHUCTEMBI C
[IapaMeTpOM; IPHUMEHATh YPAaBHEHHs, HEPAaBEHCTBA, MX CHCTEMBI JUIS 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 LENbIM ITOoKa3aTesleM, TPUTOHOMETpHUYeCKHe (DyHKIUH,
oOpaTHbIE TPUTOHOMETpPHUUYECKHE (YHKIWHU, MOKa3aTeNbHas W JorapupMuuecKas
byHKIIMH; yMEHHWE CTpOUTh Tpaduku (QGYHKIUN, BBIMOJIHATH TPEOOpa3oBaHUS
rpaduKoB QYHKLUH;
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YMeHue wuCmonbp3oBaTh rpadukud  GYHKIOUH UIsI HM3Y4YEHHUS MPOIECCOB U
3aBHCUMOCTEH IpU pelIeHuH 3a7ad U3 APYTUX yU4eOHBIX MPEIMETOB M peabHOM
YKU3HU; BBIpaXaTh GOPMYJIaMU 3aBUCUMOCTH MEXIy BEIMUYNHAMU;

YMenue cB0OOAHO ONEpUPOBATH MOHATHAMU: YETHOCTh (DYHKIIMH, IEPUOIUIHOCTH
(YHKIMH, OTPaHMYEHHOCTb (YHKIIMHM, MOHOTOHHOCTH (DYHKIHH, SKCTPEMYM
byHKIMKM, HauOOJbIIEe W HAMMEHbIEe 3HAUYCHHs (YHKIUH HA TPOMEKYTKE;
YMEHHUE MPOBOAMUTD UCCIIeI0BaHUE (QYHKIINH;

YMeHrne HCIoJIb30BaTh CBOMCTBA M rpaduku (DYHKIUHN 711 pelIeHUs ypaBHEHUH,
HEPAaBEHCTB W 3a/1a4 C MapaMeTpaMu; W300pakaTh Ha KOOPAMHATHOW IUIOCKOCTH
MHO’KECTBA PEIICHUI YPaBHEHUM, HEPABEHCTB B M UX CUCTEM

[Py 9

YMmenue  cBOOOAHO OTEPUPOBATh  TOHSATHSIMHU: MOCIIeI0BATEIHLHOCTb,
apudmeTruyeckas Tporpeccus, TreoMeTpuuecKkass mporpeccusi, OECKOHEYHO
yOBIBaIoOIas reOMETPHUECKast IPOTPECCHsS; 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
¢u3nuecKkuil CMBICT TPOM3BOJHOW, MEpBOOOpa3Hasi, ONPENEICHHBI HHTErpa;
YMEHHE HaXxOIuUThb AaCUMITOTHl rpaduka (QyHKIMM; YyMEHHME BBIUYUCIATH
IPOM3BOJIHBIE CYMMBI, IPOU3BEACHHS, YaCTHOIO W KOMIO3MLMH (YHKUIHUH,
HaXOJUTh YPABHEHUS KacaTeJIbHBIX K Ipa(uKy GyHKLINY;

YMeHHe UCNONb30BaTh MPOU3BOAHYIO JJIsl 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 JU(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 MMPOU3BOAUTH apI/Iq)MeTI/I‘-IeCKI/Ie ,Z[GI>'ICTBI/I$I C KOMIIJICKCHBIMM YHCJIaMU,
IPUBOJIUTH TIPUMEPHI UCTIONH30BaHUSI KOMIICKCHBIX YHCET;

[TPy 12

YMeHnue cBOOOTHO 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 M POPMYITBI; OTICHUBATH BEPOSITHOCTH PEATBHBIX COOBITHIA;
YMEHHE ONEpHpOBaTh MOHATHSAMU: CIydaiiHas BeJIMYMHA, paclpeaeeHue
BEPOATHOCTH, MaTEMATHUECKOE OXKHIaHUE, TUCTIEPCHS] U CTAaHAAPTHOE OTKIIOHEHHE
CllydaifHOW BeNWYHMHBI, (DYHKIUS pacrnpeieseHus W IUIOTHOCTH PaBHOMEPHOTO,
MO0KAa3aTeIbHOI0 U HOPMAJIBHOTO paclpeieNieH!i; yMEHHEe UCII0JIb30BaTh 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, TpsAMas, IJIOCKOCTb,
MPOCTPAHCTBO, OTPE30K, JIy4, MJIOCKUM Yroi, ABYTPAaHHBIA YTroJ, TPEXIPAHHBII

10
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yroi, TMepeceKarolIecs, NapajieNbHble M CKpEIIMBAIOIIMECs  MpsSMBIE,
NapaJuIeIbHOCTh W TIEPIEHANKYISPHOCTh 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, CEYEHHE MHOTOT'PAaHHUKA, PABIIILHBIHI
MHOTOTPaHHHK, TIPU3Ma, MUPaMUIa, (purypa U MOBEpXHOCTh BpAIICHUS, IUIUHP,
KOHyC, Imap, cdepa, pa3BepTKa IMOBEPXHOCTH, CEUECHHUS KOHyca W IMIMHIPA,
napajjienbHble OCH MM OCHOBAaHHWIO, CEUEHHE IIapa, IUIOCKOCTh, KacaroIlasics
cdepsl, IUINHPA, KOHYCa; YMEHHE CTPOUTH CEYEHNE MHOTOTPaHHHUKA. M300paKaTh
MHOTOT'PAaHHHUKH, (PUTYPHI U TIOBEPXHOCTH BpAILEHUS, UX CEUYEHUS, B TOM YHUCIIE C
HIOMOIIBIO AJICKTPOHHBIX CPEJICTB; YMEHHE MPUMEHSTh CBOHCTBA T€OMETPHUYECKUX
¢uryp, camocToATeNnbHO (OPMYIHPOBATH ONPEACICHUS H3yYaeMbIX QUryp,
BBIZIBUTaTh TUIOTE3bl O CBOMCTBaX M MPH3HAKAX T'€OMETPUYECKUX GUryp,
00OCHOBBIBAaTh MJIM OIPOBEPrarh MX; YMEHHE MPOBOAUTH KiIacCU(PUKALUIO QUTYD
[0 pa3IWYHBIM TPHU3HAKAM, BBHINOJHATH HEOOXOAWMBIC JOMOJHHUTEIBHBIC
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 MOJYyYECHHBIN pe3yJbTaT; CTPOUTh MAaTEMAaTHUYECKUE MOJECIU C
MIOMOIIIFI0 TEOMETPHYECKUX TOHATHUI M BEIWYMH, PElaTh CBSA3aHHBIE C HUM
MPAaKTUYECKHUE 3a1a4U; COCTABIATH BEPOSITHOCTHYIO MOJEIb U UHTEPIPETUPOBATH
NIOJTYYCHHBIH  Pe3yJIbTaT, pemaTh TMPUKIAAHBIE 3aJaddl  CPEICTBAMHU
MaTEeMAaTHYECKOTO aHalli3a, B TOM YHCIE COIMAITbHO-DKOHOMHUYECKOTO 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 PACIIO3HABATH ITPOABJICHUC 3aKOHOM MATCMATUKU B UCKYCCTBC,
YMEHHME TPUBOJIUTHh MPUMEPHI MATEMATUUECKUX OTKPBITUI POCCUIICKON 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 00yJaIOIIMMUCS OOMIUX U TUCIUIUIMHAPHBIX PE3YJIbTaTOB, KOTOPBIE B CBOIO OYEPEIb
bopMUPYIOT 3JEMEHTHl OOIIMX KOMIIETEHIMI, M 3aKjaJbIBacTCsl OCHOBa i (popMHpOBaHUS
npodeccuonanbubix koMmmereHIi @I'OC CIIO nmo cnemuansrocTH 08.02.01 CTpoutenscTBo u
AKCIUTyaTalusl 3JaHU U COOPYKEHU.

O01mue KOMIeTeHIINU

IlnanupyemMblie pe3yabTaTbl 00y4eHUs

podecCHOHATbHON
JICATCIIBHOCTH NPUMCHUTCIIBHO
K Pa3JIMYHBIM KOHTEKCTaM

Oo0mme JucnunimHapHbie
OK 01 Boi6upats criocoobt J1P23, JIP24, JIP 25, JIP 26, [1Pb 1, ITPb 2, T1Pb 3, [1PBS,
peleHus 3a1a4 YVII a.1, YVIIJ a.2, YVII] a.3,[IPE6, IIP614

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 2.5

[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
peaI30BBIBATH 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[ a.2, VYP]I a.3,
VYP/la.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
AHTUKOPPYIIUOHHOTO
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,
[TPUHLIUIIBI OEPEKIUBOTO
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

[IK 1.2 BbIoaHATH
CTaHJIapTHBIE (TUIIOBBIE)
pacyeTbl CTPOUTEIbHBIX
KOHCTPYKIIUH

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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2.2. TemaTH4ecKHil IJIAH U COAEPKAHME Y4eOHOM TN CHUILTUHBI

OV/I.11 MaTremaruka

nporpeccusi. Cymma O€CKOHEYHO yOBIBAIOMIEH reoMeTpHIecKoil mporpeccnu. @opMya CII0KHBIX
npoueHToB. Vcnosnp30Banne MpOrpeccHi Uisl PElIeH s pealibHbIX 3a/1a4 IPUKIATHOIO Xapakrepa

Koasbt
HaumeHoBaHue pa3aenoB U TeM Copep:xanue y4eO0HOro MaTepraia u (pOpMbI OPraHU3aALNHU eI TeJIbHOCTH 00y4aI0IHXCS yp‘]:ﬁca ?[gr:r 00pa3oBaTeIbHBIX
Pe3yJIbTaTOB
1 2 3 4 5
1 kype 1 cemectp 2026-2027y4. 1. (92 1) 92
Paznen 1. Ilosmopenue Kypca mamemamuKku 0CHOBHOU WKO1bL 20
Tema 1.1. Llens u 3agaua Conepkanue yueOHOro Marepuasa OK-01: ITPB 3, I1PE6,
MAaTeMaTHKH{ [IPU OCBOCHUU Lens 1 3anaun MmaTeMaTuku pu ocBoeHuu crienuanbHocTu 07.02.01 Apxurekrypa. bazoBble 3HaHus I1IPB12, ITIPY 2, IIPY
crnenuagbHOCTH. MHOKeCTBa U Y YMCHHS [0 MAaTEMAaTHKE B MPO(ECCHOHATBLHON U C MOBCETHEBHOM NEATEILHOCTH. MHOXECTBO, 1 2 5, 11PY17, JIP 23, JIP
JIOTHKA oTepaluy HaJl MHOKECTBaMHU, AuarpaMMel Ditiepa-Benna. Vcnonb30Banue TeOpeTHKO- 24, VVIII a.2, VVII]
MHOXECTBEHHOT'0O alrapara JJis OUCAaHUS PeallbHbIX IPOLECCOB U SIBIEHUI B IPO(hEeCCUOHAIBHON a.3, YVII[ a.5, YYII]]
JISSITEIBHOCTH, TP PEIICHNUH 33]1a4 U3 IPYTUX JUCIIMILINH. 6.11, YYIIA 6.13
Tema 1.2 Uncna ¥ BEIYHCITCHHSA CoJieprkaHHe yIeOHOr0 MaTepHasa OK-02: TPV 7,
HaTypansHbie u nenbie uncia. [Ipu3Haky IeTMMOCTH HEIbIX YUCEN. PalloHaIbHEIE YUCTIA. [PV16, JIP 32, YVIIJ
OOGBIKHOBEHHBIE U IECATHYHEIE JPOOH, IPOLEHTHI, OECKOHEYHBIE TIEPUOITIECKHE APOOH. B.1, VVII] B.4
ApudMeTHIecKHe OTIEPAINHN C PAIMOHATHHBIMY YHCIAMH, IPEOOPA30BAHIS THCIOBBIX BRIPAXKEHHIL. 2 2 OK-03: IIPb 3, JIP 12,
JlelicTBUTENbHEIE Yuca. PalMoHanbsHBIE B HPPAOHATBHEIE YUCIa. ApH(PMETHIECKHE OTIEPAIIMH C JIP 14, YYPI a7,
IEACTBUTENLHBIMY YHCIaMH. [IpHOIMKEHHBIE BBEIYMCIICHHS, IPABHIIA OKPYTIICHHS, TIPUKUIKA 1 YYPI6.3, VYPJ1 6.4
OLICHKA PEe3yJIbTAaTa BBIYMCICHHIL. OK-04: IIPY 6, YVK]I
Tema 1.3 ToxecTsa u CoziepaHue yu4eOGHOro MaTepuaa 6.1, VYK 6.7, YVPI
TOK/IECTBEHHBIE IPe0Opa3oBanHus. | TOXKAECTBO M TOKIECTBEHHbIE MPEOOPa3oBaHus. Y paBHEHHE, KOPEHb ypaBHeHus. HepaBeHcTBo, r.2
VYpaBHeHUsI, HEPaBEHCTBA U UX pelieHre HepaBeHCTBAa. MeTo1 MHTEPBAJIOB. PellieHue IeNbIX U JPOOHO-PAlMOHATBHBIX YPAaBHCHUH U 3 2 OK-05: TIPB 9, JIP 16,
CHCTEMBI HEPaBEHCTB. YYKJa. 1, VYK a.5
[IpuMeHeHre YpaBHEHUH M HEPABEHCTB K PEIICHUIO MATEMAaTHUCCKUX 3a7a4 ¥ 33714 U3 Pa3IHIHbIX OK-06:11Pb 14, JIP 3,
obJlacTeil HayKU M peasibHOM KHU3HU. JIP9, YYP/B.3
CHCTEMBI B COBOKYITHOCTh PAIMOHAIBHBIX YPABHCHUIA U HepaBeHCTB. CHCTEMBI JIMHEHHBIX OK-07: IIPb 12, JIP
ypaBHeHHI. PemeHne npukiaqHbX 3a/1a4 ¢ MOMOIIBI0 CUCTEMBbI JIMHEHHBIX YPaBHCHUN 4 2 30, YYIIZ1 6.9, VYT
I13 Ne 1. Perrenne MateMaTHYeCKUX 3a1a4 U 3a]a4 U3 Pa3IMYHbIX 00J1acTel HayKH U pealbHOU 5 2 %Iioi SQIYJI%)[ ?65 TP 18
KU3HU. Pelenne npukia HpIX 33/1a4 C IOMOUIBIO CHCTEMBI JINHEWHBIX YPaBHEHHH. 1P 2 3 ' P 34 ’ ’
Tema 1.4 TIpoueHTHbIe IIpodeccnoHanbHO OPHEHTHPOBAHHOE COfiepikaHue (CoaepKaHue NPUKJIATHOT0 MOAY.JIS) VVHJi al YS”HII
BBIHMCIICHUS B POPECCHOHABHBIX [ TTnyvienerme apobeii M MPOLEHTOB /T PELICHNA PHKTAIHBIX 33134 U3 PasIHIHbIX OTpacieil SHaHHi a.5, VVII }1’ 6.4,
3ajaqax ¥ peasbHOil Ku3HH. IIpHOIMKEHHbIE BRIYHCIICHNS, IPABHIa OKPYTICHH)S, TIPUKHIKA U OIEHKA VVYIII 6.10,
pe3yibpTaTta BEIYHACICHNH. Pa3HbIe clIOCOOR! BEIUMCICHHUS MPOIICHTOB. [IpOIIeHTHBIE BRIYHCICHUS B 6 2 VVYII6.11, VYP] B.3,
npo¢eCcCHOHANBHBIX 3a/1a4ax. HpHMeerHHe ypaBHEHHH 1 HEPABEHCTB K PEIICHUIO MATEMATHIECKIX I1P6 2,I1PG 3, I1PG 6,
3a/1a4 ¥ 3a/1a9 U3 Pa3TUIHBIX 00JacTel HAyKH U PeabHOM KIU3HM. I1P6 12, TIPy 14, TPy
113 Ne 2. TIpouenTtHbie BbuncieHus. [IpaBuiio 3010TOro ceYeHus B apXUTEKTYpeE. 18
Tema 1.5 TlocnenoBaTenbHOCTH U Conepkanue yueOHOro Marepuasa
HPOrpeccuu [ocnenoBarenbHOCTH, CIOCOOBI 3aJaHUS MTOCIEA0BaTEIbHOCTEH. MOHOTOHHBIE TTOCIIEI0BATEILHOCTH.
Apudmernueckas ¥ reoMeTpuiecKas nporpeccui. beckoHeuHo yObIBaroIas reoMeTpuiecKkas 7 2
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Tema 1.6 ®yukIuU U rpaguKu

Conepxanue yaeOHOro Marepuaia

OynKIUs, cnocoOsI 3ananns GyHkuni, ['padpuk pynkunu. Bzanmuo obpatusie ¢pynkunu. O6macTb

OIpeZieIeHsl 1 MHOXeCTBO 3HaueHui ¢pynkuuid. Hymu ¢pynkiun. [IpoMeskyTKH 3HaKOTIOCTOSHCTBA. 8 2
YerHble 1 HEYETHBIC (PYHKIUH.
IIpodeccHoHaILHO OPHEHTHPOBAHHOE CO/IepKaHUe (ColepIKaHue MPUKJIATHOTO MO/IYJIsI)
I13 Ne 3. Buzpl u cBoiicTBa hyHKIHMI, OMKCHIBAIOIINX (DOPMBI U 00BEMBI 000PY10BaHHS B 9 2
ApXHUTEKType
Tema 1.7 BxonHO# KOHTPONIb ConepkaHue yueOHOro Marepuasa
Brruncnenue u npeoOpazoBanus. YpaBHeHHs U HepaBeHCTBa. [Iporpeccun. @yHKIMK U rpauKy. 10 2
KonrposbHast padora Ne 1 «BxoHOM KOHTPOIIBY.
Pasnen 2. Cmenenu u koprnu. Cmenennas, nOKa3ameabHasn u j102apuhmuieckan QyuKyus 44
Tema 2.1 Apudmernueckuii ConepkaHue yueOHOro Marepuasa OK-01: TIPB2, ITPE3,
KOPEHb N-O CTENEHH Apudmernueckuil KOpeHb HaTypalbHOH cTeneHu. JleicTBrs ¢ apudMeTHIeCKUMU KOPHAMH N-0i 11 2 [1Pb4, IIPBS, ITPVY6,
CTENEHN T1IPY7, TIPVS, JIP23,
Tema 2.2 Crenenn. CtanmapTHas Conepxanue yueOHOro MaTepuana VYVIIT a.1, VVIIA
¢dbopma 3anucu AeHCTBUTEIBHOTO Crenienp ¢ nenbiM nokaszarenem. Cranaapthas (opma 3alKucu JeUCTBUTEILHOTO YHCIA. 0.11,
gypcna Hcnonp3oBaHue MoaxoAsmieii GopMbl 3alicH JeHCTBUTENbHBIX YHCEN /IS PElIeHHs NPAKTHYECKUX 12 2 OK-2: [1PB4, T1PB 14,
3a/1a4 ¥ peICTaBIeHus JaHHbIX. CTeneHs ¢ panoHaIbHBIM NokasareneM. CBOWCTBA CTENEHH. JIP32, VVII[ B.1,
ITpeobpa3oBaHye BEIPAKECHNH, CONEPKANINX CTENICHH C PAIIMOHATHHBIM MOKA3aTEIEM. OK-3: I1Pb1, T1PB 14,
Tema 2.3 Crenennas GpyHKIusS CoziepaHue y4eOGHOro MaTepuaa JIP13, YYP/l a.1
CrernenHas GyHKIIUH ¢ HATYpaJbHBIM | IIEBIM Moka3aTeneM. Ee cBoiicTBa u rpaduk. CBOWCTBA U 13 2 OK-4: I1PB14, IIPY6,
rpaduK KOpHS N-0H CTEeTIeHN IPY8, YYKJ1 6.6
Tema 2.4 VppaturoHanbHbIe Cosiepkanne yueOHOro MaTepuaia 14 2 OK'SE JIP17
YpaBHEHHS U HEPaBEHCTBA PenieHue uppalMoHaIGHBIX YPaBHEHHUI U HEPABSHCTB OK-6: YYP/[ 5.3
HppaunoHanbHble ypaBHEHHsI 15 2 OK-7: ITPB4, IIPB5
113 Ne 4. ppaunoHalibHble HEPAaBEHCTBA 16 2 IIK 1.2: JIP23, IIPBS,
1PV 10, IIPV 15,
Tema 2.5 TlokazarenbHas Conepxanue yaeOHOro Marepuaia
GbyHkuus, ee cBOHCTBA INoka3zarenbHast GyHKIHMS, €€ CBOKCTBA U IpauK 17 2 1py18
Tema 2.6 TTokazaTenbHbIC Conepxanue yaeOHOro Marepuaia 18 2
YpaBHEHHSI U HEPABEHCTBA [Toka3aTenbHbIC YPABHEHHUS] M HEPABEHCTBA
113 Ne 5. TToka3aTeabHbIC YPABHCHHS 19 2
113 Ne 6. IToka3aTeabHBIC HEPABEHCTBA 20 2
Tewma 2.7 Jlorapudm gucna. ConepxaHue yaeOHOTO MaTepraia
JlecsaTHUHbIN U HaTypaIbHbIN Jlorapudm uucia 21 2
S JIeCATHYHBINA W HATYPaJIbHBIN JIOTapH(MBI 22 2
Tema 2.8 CroiicTBa jgorapuMoB Conepxanue yaeOHOro Marepuaia 23 2
ITpeoOpa3oBaHvie BRIpAKEHUH, copepKamux Jorapudmol
dopmyira nepexoaa K HOBOMY OCHOBAHHIO 24 2
Tema 2.9 Jlorapudmudeckast Conepxanue yaeOHOro Marepuaia
(dyHKIHS, €e CBOMCTBA Jlorapudmuueckas GpyHKIUA, €€ CBOWCTBA U TpaduK 25 2
Conepkanue yueOHOro Marepuasa 26 2
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Tema 2.10 Jlorapupmudeckue

Jlorapudmuyeckue ypaBHCHHS

YPaBHCHHs M HEPABCHCTBA Jlorapudmideckye HepaBeHCTBA 27 2
113 Ne 7. JlorapudmMudecKie ypaBHCHHS 1 HEPABCHCTBA 28 2
Tema 2.11 Jlorapudmer B mpupone | IIpodeccuoHaIbHO OPHEHTHPOBAHHOE coiep:KaHue (cofep:KaHue MPUKJIATHOT0 MOLYJIsA)
U TEXHHUKE [Ipumenenne norapuma. Mcropus pazButus MateMaTHkd. Jlorapudmudeckas crimpans B IPAPOJE.
Ee maTematnueckue cBoiictBa. Mcmonb3oBanne rpadukoB GYHKITUH I UCCIIEIOBAHUS ITPOIIECCOB U 29 2
3aBUCHMOCTEH, KOTOPbIE BOSHUKAIOT IPH PELICHUH 3a]ad U3 Pa3INYHbIX 00JIacTel HAyKH U peaTbHON
KHU3HU
13 Ne8. Jlorapudmuueckas cupaib B HeTSIHOW IPOMBIIIICHHOCTH
Tema 2.12 [IpumeHeHue cBONCTB ConepkaHue yueOHOro Marepuasa 30 2
cTeneHei, kopHei u norapumoB K | PenieHue cTeneHHbIX, MOKA3aTENbHBIX U JIOrapu()MUUCCKUX YPABHEHHU 1 HCPABCHCTB
pelleHHIo 3a1au KoHcynpranus 31 2
Konrposbnast padora Ne 2. «KopHu, creneny, jorapugMbi» 32 2
Pasnen 3. IIpamvle u nnockocmu ¢ npocmpancmaee 24
Tema 3.1 IToBTOpenue Cosiepkanne yueOHOro MaTepuaia OK-01: TIPF1, TIPY 14,
IUTAHUMETPHH. OcHoBHBIE QUTYDBL, (GaKThl ¥ TEOPEMBI ITTAHUMETPUH 33 2 MPV18, YVII] a.3,
Tema 3.2 OcHOBHBIE NOHATUS Conepkanue yueOHOro Marepuasa YYIIJ6.1, JIP25
CTepeoMeTpUn OcHoBHBbIE NIOHATHS cTepeomeTpur. Touka, npsiMasi, INIOCKOCTh, IpocTpaHcTBo. [ToHsaTHE 00 34 2 OK-02: IPB7, ITIPY16
AKCHOMAaTHYECKOM NIOCTPOCHHHU CTEPEOMETPHHU: aKCHOMBI CTEPEOMETPHH M CIISICTBHS M3 HUX OK-03: YYPJ1 6.3,
Tema 3.3 IIpsimble U IUIOCKOCTH B Conepkanue yueOHOro Marepuasa YYPLl B4
IIPOCTPAHCTBE B3anmHoe pacrosiokeHune MpsMbIX B IPOCTPAHCTBE: IIEPECEKAIONINECs, TapalIeIbHbIC 1 35 2 OK-04: YYKI 6.1,
CKpEIIMBAIOLIMECS MPsSIMbIE nyg r.2
Tema 3.4 TTapamiensHOCT ConepkaHue yueOHOro Marepuasa OK-5: TIPB1, JIP18,
HPSIMBIX, TIPSIMOM ¥ TNIOCKOCTH [MapaynenbHOCTD NPSMBIX M INIOCKOCTEH B IPOCTPAHCTBE: NapaulesIbHBIE NPSMbIE B IPOCTPAHCTBE, 36 2 g}?_%[ gll)Bl 4 TIP3
HapauleJIbHOCTb TPEX MPSIMBIX, NapauIeIbHOCTh MPSIMOM U INIOCKOCTH. YTJIbI C COHAIIPABICHHBIMU VYP 11 54 ’ ’
CTOPOHAMH, YT0Jl MKy NPSIMBIMH B TPOCTPAHCTBE OK-07: JIP31, YVIIL
Tema 3.5 ITapamiensHOCT Conepkanue yueOHOro Marepuasa 37 2 6.11
IUTOCKOCTEH [MapajuienbHOCTh INIOCKOCTEH: MapajulesIbHbIe INIOCKOCTH, CBOMCTBA MapaJlIebHbIX NIOCKOCTEH K 1.2: [IPY14. JIP34
13 Ne 9 IIpocTelimue npocTpaHCTBEHHBIE (PUI'YPhI Ha INIOCKOCTHU: TETPadp, KyO, napajieenurie], ’
IMOCTPOCHHE CCUCHHIMA 38 2
Tema 3.6 TlepneHIUKYIIPHOCTH Conepxanue yaeOHOro Marepuaia
HPSMBIX U INIOCKOCTEH [leprieHANKYIAPHOCTh TPSAMON U INIOCKOCTH: IEPIICHIAUKYISPHBIC IPSIMBIC B TPOCTPAHCTBE, MPAMEIE 39 2
HapaJuleNIbHBIC U NIEPIICHANKYIISAPHBIC TNIOCKOCTH, MPU3HAK NEPHEHIUKYJISIPHOCTH NPSMOH 1
TUIOCKOCTH
Tema 3.7 Yrue1 mexay npsmeivu 1 | Coneprkanue yaeOHOTO MaTepraia
IIJIOCKOCTSIMU V1Bl B IPOCTPAHCTBE: YO MEXKAY MPSMOM U TUIOCKOCTBIO, ABYTPAHHBIN YToJI, TUHEHHBIN yroi 40 2
JBYTPaHHOTO yTiIa
Tewma 3.8 IlepneHnukymsp u Cogepxanue y4eOHOr0 MaTepuaia
HaKJIOHHBIE [lepnenauKyIIsip ¥ HAKJIOHHBIE: PACCTOSHHAE OT TOYKH A0 INIOCKOCTH, MPOeKnus Gpuryper Ha M 2

IIJIOCKOCTh
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Pemenne 3aa4 Ha BBIYUCIIEHHUE PACCTOSIHUM OT TOYKHU JI0 INIOCKOCTH. Pelienne nmpakTuko-

42 2
OpUCHTHUPOBAHHBIX 33134
Tema 3.9 IlepneHauKyISIPHOCTh ConepkaHue yueOHOro Marepuasna
IUIOCKOCTEH [eprieHANKYIAPHOCTD MIIOCKOCTEH: MPU3HAK MEPICHANKYIIPHOCTH JBYX IIOCKOCcTel. Teopema o 43 2
TpeX MEePICHANKYIISPaXx.
IIpodeccHoHATHLHO OPHEHTHPOBAHHOE CO/iep:KkaHue (colepKaHNe MPUKJIATHOTO MOTYJIS) m )
I13 Ne 10 ITpocTpancTBeHHBIE GOPMBI B APXUTEKTYPE
Koncynprarms 45 2
JudbepeHnrpoBaHHbIN 3aUeT 46 2
HUTOI'O 3A | CEMECTP 92
1 kypc 2 cemectp 2026-27 yu. 'og (1124)
Pasnen 4. KoopauHaThl M BeKTOPbI B MIPOCTPAHCTBE 14
Tema 4.1 Bextops! B Conepxanue yaeOHOro Marepuaia OK -01: ITPB 13, IIPY
MIPOCTPAHCTBE. Bexrop Ha miockocTy U B mpocTpaHcTBe. ClIo)KeHHE U BRIYUTAHIE BEKTOPOB. Y MHO)KEHHE BEKTOpa 47 2 17, YVIIJ a.6, YYIIJ
Ha 4yKcIio. Pa3ioxkeHue BEKTOpa 10 TPeM HEKOMIUIAHAPHBIM BekTopaMm. [IpaBusio napasuienenue/a. 6.7
Tema 4.2 JleiicTBHS ¢ BEKTOPAMHK Coneprxanue y4e6HOr0 MaTepuana 48 5 OK-02: JIP 32, YVII]]
PenieHue 3a/1a4, CBsI3aHHBIX C IPUMCHECHUEM MTPABUJI JCHCTBUI ¢ BEKTOpaMH B.5
Tema 4.3 KoopauzaTs! B Conepkanue yueOHOro Marepuaa: OK-03: IIPb 14, JIP
HIPOCTPAHCTBE. [IpsmoyronpHas cucTeMa KOOPJMHAT B MpocTpaHcTBe. KoopauHAaThl BekTOpa 49 2 13, VYP[1a2
[IpocTeiimue 3a1a4u B KOOpAUHATAX. YTOI MEXIy BekTopamu. CKaJsIpHOE IPOU3BEICHIE BEKTOPOB. OK 6: HP b1
Tema 4.4 IIpocreiimme 3a1a4n B ConepkaHue yueOHOro Marepuaa: 50 ) 3{,(1-_&7[ .637131’1_12[ 6.10,
KOOpHHATAX BrrunciieHue yrioB MexIy IPSMBIMU M IJIOCKOCTSAMHU. :
KoopanHaTHO-BEKTOPHBIN METOJ MPU PELICHUH F€OMETPUUECKHX 3a]a4 51 2 HK 1.2: TIPY19
pA P [ Ipy p p it
Tema 4.5 Onpenenenue IIpodeccHoHaTEHO-OPHMEHTHPOBAHHOE CO/IepPkaHNe (coaepKaHNe NPUKJIATHOT0 MOIYJIsA)
MecTononoxeHus Touek crpoenns | [13 Ne 11 KoopaunatHas miockocTh. BeruuciieHre paccTosiHUM U Mionaied Ha KOOpAUHATHOM 52 2
mwiockocTd. KosimuecTBEHHbIE pacyeThl
Tema 4.6 Pemenue 3a1a4d Ha ConepxaHue yaeOHOTO MaTepuaia;
KOOPAMHATBHI U BEKTOPHI I13 Ne 12 KoopauHaTHO-BEKTOPHBIM METOJI IPH PEIICHUN T€OMETPHUIECKUX 3a/1a4. Pemmenne 3anaq,
CBSI3aHHBIX C MPUMEHEHHEM MPABUII U JEWCTBHUI C BEKTOpaMH. 3a/1a4H IJIAHUMETPUH U 53 2
CTEPEOMETPHUH, METO/Ibl HX PELICHHUSL.
Pasnen 5. OcHoBbI TpUroHomerpun. TpuroHomerpuieckue GyHKIuu 44 OK-01:.ITPE 3, IIPB 5,
Tema 5.1 OcHoBsl Tpuronomerpun | ConeprkaHue yaeOHOTO MaTepraia [PV 6, ITPY 8, IIPY
Panuannas mepa yriaa. TpUrOHOMETpHYECKas OKPYKHOCTbh, ONPEEIeHHe TPMIOHOMETPHYECKUX 54 2 18, IIPY 19, JIP 25,
GbyHKUMA yncnoBoro aprymenrta. II0BOpOT TOYKH BOKPYT Havana KoopauHat. CHHYC, KOCHHYC 1 YVIida.l, YVII] a3
TAHTEHC YUCJIOBOTO apTYMEHTA. 3HAKH CUHYCA, KOCHHYCA, TAHT€HCA M KOTAHTEHCa 110 YETBEPTSM. OK-02: IIPL 14, IIPY
3aBUCUMOCTD MEXK/Ly CHHYCOM, KOCMHYCOM, TAHT€HCOM M KOTAHTE€HCOM OJIHOTO U TOTO e yIJia 55 2 7,JIP 32, VYL B.5
13 Ne 13. TpuroHOMeTpUYECcKas OKPYKHOCTb. Onpe/ieeHue TPUTOHOMETPUYECKHX (DYHKIHI 56 2 J%If 1(35' yHyI;BﬂSé);P 13,
YKCJIOBOTO apryMeHTa OK-04: TIPY 8,
Tema 5.2 OcHOBHBIE ConepxaHue yaeOHOTO MaTepuaia; VYKL 6.6, YYPJI .3
TPUTOHOMETPHUUECKHE TOXKIECTBA 113 Ne 14 OvCHOBHBIe TpuroHoMerpudeckue Ghopmyibl. [IpeodpazoBaHne TPUTOHOMETPHUIECKHX 57 2 OK-05: JIP 17, JIP 18,
BbIpakeHUi. TpUroHOMETpHYECKHE TOKIECTBA. VYKl a.5
Tema 5.3 @opmyJbl IPUBEACHHUS Cozepkanue yueOHOro MaTepuaa 58 2
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CuHyc, KOCHHYC, TAHT€HC M KOTAHT€HC YTJIOB 0 | - o.. DopMyJIsl IpuBeIeHUS

OK-06: ITPFE 14, JIP 3,

Tema 5.4 DOpMyIIBI CIOKEHHS Copepsxanne y4e0HOro MaTepHana JP9, YYP/I B.2,
TpuroHomerpuueckre GYHKIUH CYMMBI H Pa3HOCTH ABYX yriioB. CyMMa ¥ pa3sHOCTb cuHycoB. Cymma 59 2 OK-07: IIPb 4, YYII [
Y Pa3HOCTh KOCHHYCOB 0.9, YVIIJ 6. 11
Tema 5.5 ®opmyIbl ABOWHOTO U Conepxanue yaeOHOro Marepuaia MK 1.2: YVII6.10
MTOJIOBUHHOTO apryMEeHTa CuHyc 1 KOCHHYC BO#HOT0 yria. @opMyibl HOIOBUHHOTO yrita. [IpeoOpazoBaHust CyMMbI 60 2
TPUTOHOMETPUIECKHUX (PYHKITHI B IPOM3BEACHUE U IPOU3BEACHUS B CyMMy. Bripaxenue
TPUTOHOMETPHUYECKHUX (PYHKITHI Yepe3 TAHTCHC OJOBHHHOTO apryMEHTa.
113 Ne 15. TIpeoOpa3oBaHust MPOCTEHIIMX TPUTOHOMETPHUYCCKUX BBIPAIKCHHIMA 61 2
Tema 5.6 Tlepuonndeckue Conepxanue yaeOHOT0 MaTepuaia;
¢ysakunu. TpuroHoMeTpuIecKue Oyukuuu. [eproanueckue pyHkimu. TpuronoMmeTpuueckue GyHKIINU, UX CBOMCTBA U rpaduKu 62 2
¢byHKIAN Oyukuun 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 TIpeobpazoBanue Conepxanue yaeOHOro MaTepraia
rpa)uKOB TPUTOHOMETPHYCCKHIX II3Ne 16. Cxatre u pacTskeHne rpaKoB TPUrOHOMETpHYECKUX (yHKui. [IpeodpaszoBanne 64 2
GyHKIMN rpaMKOB TPUTOHOMETPUYECKUX (PyHKIMI
Tema 5.8 Onucanue IIpodeccHoHATEHO-OPHEHTHPOBAHHOE CO/IepPkaHNe (coaepKaHNe MPUKIATHOT0 MOAYJIA)
IIPOU3BOJICTBEHHBIX IIPOLECCOB € 13 Nel7. Vicionib30BaHKE CBOIMCTB TPUTOHOMETPUYECKUX (QYHKIMH B MPO(ECCHOHANBHBIX 3a7a4ax. 65 2
noMouipto rpadukoB QyHKIUH Hcnonp3oBanue rpadukoB GYHKIUN 1711 UCCIEAO0BaHMS IPOLIECCOB M 3aBUCUMOCTEH, KOTOPBIE
BO3HMKAIOT IIPY PEIICHUH 3a]1a4 U3 APYTHX YUCOHBIX AUCIMIUIMH U PeabHON )KU3HH
Tema 5.9 O6parHble ConepkaHue yueOHOro Marepuasa
TPUTOHOMETPUYECKHE (QYHKIMN O6parubie GyHKIMH. APKCHHYC, apKKOCHHYC, apKTaHI€HC YUCIOBOro apryMmeHnra. O0parHble 66 2
TpuroHoMmerpuueckue QyHkimu. Mix cBoiictBa u rpaduku.
Tema 5.10 Tpuronomerpuueckue Conepkanue yueOHOro Marepuasa
ypaBHCHHS YpaBHeHHUe cos X = a. YpaBHeHHe sin X = a. YpaBHEHHeE tg X = a, ctg X = a. 67 2
Pewienye TpUroHOMETPUYECKUX YPABHEHUI OCHOBHBIX THIIOB: IIPOCTEHIIIME TPUTOHOMETPHYECKHUE
ypaBHEHHS
Pemenne TpUroHOMETPUYECKUX YPABHEHUI OCHOBHBIX THITOB: CBOJSIIMECS K KBAaJPATHBIM, 68 2
pemaeMple pa3iokKeHHeM Ha MHOKUTEITH
PenieHne TPUrOHOMETPHUYCCKUX YPABHEHHI OCHOBHBIX THIIOB: OJHOPOIHBIC. 69 2
CHrcTeMbl TPUTOHOMETPHIECKIX ypaBHEHUH. OTOOp KOpHEH TPUTOHOMETPHUIECKUX YPAaBHEHHH C 70 2
MTOMOIIIBI0 TPUTOHOMETPHYECKON OKPY>KHOCTH.
I13Ne 18. PerreHne TpUrOHOMETPHIECKHX YPABHEHHUIMA 71 2
Tema 5.11 TpuronomeTprudeckue Conepxanue yaeOHOro MaTepuaia
HEpPaBEHCTBA IIpocreiiue TpuroHoMeTpUUEeCKUE HEpaBEHCTBA. Pelenre npocTeHmX TPUroHOMETPUIECKIX 72 2
HEpaBEHCTB, B TOM YHCIIE C HCIIOIb30BaHHUEM CBOMCTB (DYHKIHH.
I13Ne 19. Pemienre TpUrOoHOMETPUUECKUX HEPABEHCTB 73 2
Tema 5.12 Pemenne 3amaq Koncynpranuu 74 2
TPUTOHOMETPHH KontponbHas pabora Ne 3. «OCHOBBI TPUTOHOMETPUI 75 2
Pasnea 6. IIpousBoaHas GQyHKIUM, €€ IPUMEHEeHHE 34 OK-01: ITPB 1, IIPb
Tema 6.1 MOHOTOHHOCTB Conepkanue yueOHOro Marepuasa 76 6, ITPb 14, I1IPV 1,
Gynxunuu. DxctpeMyMsl QyHKIMH. | [IpOMEKYTKH MOHOTOHHOCTU (QYHKIUH. MakcuMyMbl 1 MUHUMYMBI GyHKIuU. Haubonbiuee u 2 Py 9, IIPY 10, IIPY

Touknu OKCTpEMyMa.

HAaMCHBIICC 3HAYCHUC (byHKIII/II/I Ha IMPOMCIKYTKE.

18, IIPY 19
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Tema 6.2 IToustue o
HETMPEePHIBHOCTH (QYHKITUU

Coziepkanne yueOHOro MaTepuaia

[NonsiTue HenpepriBHON QyHKIMU. CBOMCTBA HENIPEepbIBHOW (QYHKIMH. CBSI3b MEXKIY
HETIPEPBIBHOCTHIO U AN HEepeHIINPYEMOCTHIO (DYHKIIUMH B TOUKe. TOUKM pa3pbiBa. ACHMIITOTHI

o . N 77 2
rpadukoB pynkmiA. CBoiicTBa GyHKINIT HEMPEPHIBHBIX HA OTpe3Ke. MeTox HHTepBalioB Ui
pemeHns HepaBeHCTB. [[puMeHeHne CBOMCTB HENPEPHIBHBIX (DYHKIMN AJIS pEIICHH 3a1a4.
AJNTOpPUTM penIeHHs] HepaBSHCTB METOI0M HHTEPBAJIOB
T13Ne 20. MeTo HHTEPBAJIOB 78 2
Tema 6.3 TIpousBoanHas GyHKINH Conepxanue yaeOHOro Marepuaia 79 2
ITpowsBoaHas ¢hyHKIMHU. [Ipon3BOIHBIE dJIEMEHTAPHBIX HYHKITHI
DopmyJibl HAXOXKACHHUS TPOU3BOIHON CYMMBI, TPOU3BEACHUS U YACTHOTO. 80 2
Omnpenenenne ciaoxHoi GpyHknuu. [Ipon3BoaHas TpuroHoMeTprudeckux GyHkiui. [IponsBomHas
CJIOHOM (QyHKIMH 81 2
113 Ne 21. TIpaBuia auddepeHupoBaHms 82 2
Tema 6.4 T'eomerpuuecknii cmbicn | ConeprkaHue yaeOHOTO MaTepraia
TIPOU3BOTHOM I'eoMeTpuUecKnii CMBICIT TIPOU3BOAHOMN — YTIOBOH KO3 HHUITMEHT KacaTeabHOU K TpaduKy QYyHKIIUN B 83 2
TOYKE.
YpaBHeHHE KacaTeIbHON K rpaduKy QyHKIMH
Tema 6.5 ®uznueckuii CMBICIT IIpakTHKO OPUEHTHPOBAHHOE co/iep:KaHue (CoAepKaHUe MPUKJIATHOT0 MOYJIs1)
MIPOU3BOTHOM B 113 Ne 22. ®usnyeckuii (MEXaHHIECKHIA) CMBICI IPOU3BOAHOM. [IpuMEHEeHNE TPOU3BOAHOM ISt 84 2
po¢eCCHOHATBHBIX 3a7adax OIpe/IeICHHs CKOPOCTH Tpolecca, 331aHHOT0 (HOpPMYJION M IpadUuKOM.
Tema 6.6 TIpumenenne Conepxanue yaeOHOro Marepuaia
MIPOU3BOTHON K UCCIICTOBAHHIO Bospacranue n yoriBaHHe (yHKIIMH, COOTBETCTBHE BO3PACTAHUS U yOBIBaHUS (QYHKIINH 3HAKY 85 2
(YHKIIMM Ha MOHOTOHHOCTb U TIPOM3BOTHOM.
9KCTPEMYMBI. [TpumMeHeHne NPOU3BOHON K MCCIIEAOBAHNIO (PYHKIIMK HA MOHOTOHHOCTB M OKCTPEMYMBI
113 Ne 23 HccnenoBanue hyHKIMH HA MOHOTOHHOCTD M 9KCTPEMYMBI 86 2
Tema 6.7 UccnenoBanue ¢pynkmuii | ConeprkaHue ydeOHOTO MaTepraia 87 2
U TIOCTPOCHUE rpahuKoB Adnroputm uccnenoBanus GYHKIHUN M MOCTPOSHHS ee rpaduKa ¢ IIOMOMIBIO ITPOU3BOTHOM.
IToctpoenue rpadKOB MHOTOWIEHOB C HCIIOIB30BAHKEM alllapaTta MaTeMaTHIeCKOTO aHAIN3a. 88 2
HcTopust pa3BUTHS MAaTEeMaTHYSCKOTO aHAIN3a
13 Ne 24. Tloctpoenue rpadukoB GpyHKIMI 89 2
Tema 6.8 Haubosbuiee u Conepkanue yueOHOro Marepuasa
HaMMeHbLIee 3HaYeHUsI (QYHKIIH Haxosxnenne HauOosbIIero 1 HauMEeHbLIETo 3HaYeHus QYHKIMK Ha oTpe3ke. [Ipumenenne 9 2
Ha OTpE3Ke MPOU3BOTHOM JIIsl HAXOXKJICHHSI HAMITYYIIIErO PEIICHUS B MIPUKJIAIHBIX 3a7a4ax, Ui ONPEICICHUS
CKOPOCTH IIpoliecca, 33/IaHHOro (opMyJIol WK TpaduKkoM
Tema 6.9 Haxoxnenue IIpakTHKO OPHEHTHPOBAHHOE COJlePKaAHMe (Cofep:KAHHME NPHKIATHOT0 MOIYJIfA)
ONTUMAJILHOTO pe3yibTaTa C I13 Ne 25. [pukiagHbie 3a1a4H, B TOM YUCIIE COIIMATBHOTO M SKOHOMUYIECKOTO XapaKTepa U PEIICHHE 91 2
TIOMOIIBIO IIPON3BO/IHOI B HX CPEICTBAMHU MaTEMaTH4ECKOr0 aHAIN3a. BeIYKCIIeHe ONTUMAILHOTO pa3Mepa reOMEeTPUIECKUX
MPAKTUYCCKUX 3a/1a4ax. (uryp, IpUMEHUMBIX B CTPOUTENIBCTBE, MPH 33JAHHBIX HAYAJIGHBIX YCIOBHSX.
Tema 6.10 Pemenue 3anau. Conepkanue yueOHOro Marepuasa
ITpousBoaHas QyHKLUM U €€ Juddepennuposanue dynkuuii. Mccnenopanue GpyHkiuii ¢ momompio npoussonoi . Haubonsiee 92 2

MIpUMEHEHNE

1 HauMeHbIIIee 3HaYeHHE PYHKIUU

OK-02: JIP 32, YVII
B.1, YVII/ B.3, VVII]
B.4

OK-03: JIP 13, JIP 14,
YVYPO a.l, YYP/[ a.2,
YVYPM a.3, YYPJ 6.3,
YVYP/ 0.4

OK-04: TIPV 8, JIP
33, YVKII 6.3, YVYKII
0.6

OK-05: JIP 17, JIP 18,
VVK]J a.l

OK-06: IIPBb 14, JIP 3,
JIP 9, YVP]I B.4
OK-07: TIPB 4, YVII]]
6.9, YVIIJ 6. 10

IIK 1.2: TIPB5
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KonTpoapHas padora o teme «[Ipon3BogHasm

Paznen 7. MHOrorpaHHMKH 4 TeJjia BpallleHUus 40
Tema 7.1 MHororpaHHUKH ConepkaHue yueOHOro Marepuasa
[TonsiTHEe MHOTOTPaHHUKA, OCHOBHBIC 3JICMEHTHI MHOTOTDAHHUKA, BHITYKJIBIC ¥ HEBBIITYKJIBIC 93 2
MHOT'OTPaHHHKH; Pa3BepTKAa MHOTOTPaHHUKA
Tema 7.2 Ilpusma. Ipsamas u ConepkaHue yueOHOro Marepuasa
IpaBWIbHas TPU3MbI bokoBas n [Ipu3ma: N-yrojpHas npu3Ma; TPAHU U OCHOBAHUS MPHU3MBI; MPsIMasi U HAKIIOHHAS MPU3MBL; OOKOBas U
TIOJTHAS TOBEPXHOCTH TPU3MBI, HOJIHAS! TOBEPXHOCTH NPU3MBL. DJIeMEHTHI Tpu3Mel. [IpaBunbhas npusma [Tnomans 60koBo# 1 94 2
MOJIHOW TIOBEPXHOCTH MPSIMOM NPU3MBI, IUIOLIA b OCHOBaHUH, TeoOpeMa 0 OOKOBOM IMOBEPXHOCTH
MPSIMOM TTPU3MBI.
I13 Ne 26 BoIuuciicHrE 3JIEMCHTOB MMPU3MBI, MAPAJUICIICITUIICIA 95 2
Tewma 7.3 ITapamnenenunen. Kyo Conepxanue yaeOHOro Marepuaia
[Mapasnenenurie s, TPSIMOYTONBHBIN TTapaIeNenuresn u ero ceoiictsa. Ky6. Ceuenns kyoa, 96 2
nmapajuiesienuea
I13 Ne 27. TlocTpoeHne ceYCHNI Ky0a, mapaiecInIeaa. 97 2
Tema 7.4 Tlupamuna. [lpasunbras | ConeprkaHue yaeOHOTO MaTepraia
nupaMuza. Y cedeHnas nupamuaa. | [Tupamuza: N-yrojbHas MupamMuia, TPaHH U OCHOBaHUE MUPaMHUIbL; OOKOBasi M MOJIHAS IOBEPXHOCTh
BokoBast 1 motHas IOBEPXHOCTh MUPaMUJIbL, IPaBHIbHAS M yCEUEHHAs MUpaMHIa. DIIEMEHTHI MMpaMHIbl. BbIUKCICHUE 2JIEMEHTOB 98 2
TTUPaMUJIBI MHOTOTPaHHHUKOB: pedpa, IuaroHand, yrisl. [lmomans 60KOBOH MOBEPXHOCTH U IIOBEPXHOCTH
IPaBIIBHOM MUPaMUIbI, TEOPEMa U IUIOMIAaN OOKOBOM MOBEPXHOCTH YCEUESHHOHN MUPAMUIBI.
113 Ne 28 BaIumciieHHE 3JI€MEHTOB ITUPAMHIBI 99 2
Tema 7.5 JImxenne B Conepxanue yaeOHOro MaTepuaia
npoctpancTBe. CHMMETpHS B I13 Ne 29 JIsmwkenne B mpocTpancTBe. CHUMMETPHSI B MPOCTPAHCTBE: CAMMETPHSI OTHOCUTEIHLHO 100 2
MIPOCTPAHCTBE TOYKH, IPSIMOH, INIOCKOCTH. DIIEMEHTHI CUMMETPHH B IHPAMAIAX, TAPAIUICICITHICIaX
Tema 7.6 IIpaBunbHbIe Cozepxanue y4eOHOr0 MaTrepuaa
MHOT'OTPaHHHKH, X CBOHCTBA [TonsTHE MPaBUILHOIO MHOTOTPAHHUKA; IPABUIIbHAS NMPU3Ma U NPABUIIbHAS MTUPAMHU/IA; IPABHIbHAS
TpeyrosbHas IMpaMuaa U NpaBHIBHEIA TeTpasap; KyO. [IpeacraBnenne o npaBUIIbHBIX 101 2
MHOTOTPaHHUKAX: OKTadJp, JOAEKadIp U UKOocadIp. J[BIKeHHe B POCTPaHCTBE. JIEMEHTHI
CUMMETPHH B MPABUILHBIX MHOTOTPAHHUKAX
Tema 7.7 Cummetpus B IIpakTHKO OPHEHTHPOBAHHOE COJlePKaHNe (Cofep:KAHHME PHKIATHOT0 MOIYJIfA)
apxutextype. CeueHus I13 Ne 30. CummeTpust B IPUPOAE, TEXHHUKE, ObITY HE(TIHOM NPOMBINIICHHOCTH. Mcnionb30Banue
MHOIOTPaHHMKOB, IPUMEHAEMBL B | ABMIKEHHH B IPOCTPAHCTBE IPH PELICHUH MPOdeCcCHOHATBHBIX 3a1a4. CedeHus NPpU3Mbl 1 TUPAMUJIBL. 102 2
ApPXUTEKTYPHBIX (hopmax [ocTpoeHue cedeHnit MHOrOrpaHHUKOB, MCIIOJIb3YsI METOA Clie/ia. BhIoIHEHNE BBIHOCHBIX THIOCKUX
YEePTEIKEH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (GHUryp (BUI CBEPXY, COOKY, CHH3Y)
HUTOTO 3A 1l cemecTp 112 u
2 kype 3 cemectp 2027-28 yu. I'ox (944)
Tema 7.8 umuanp, ero Conepxanue yaeOHOro Marepuaia
cocrasonme. CeueHne Hunmuaapudeckas IOBEPXHOCTH, 00pa3yIonIre IITHHIPHYECKON IIOBEpXHOCTH. LIMmiHIp: OCHOBaHHA
OUIAHApA 1 OOKOBasi HOBEPXHOCTH, 00pa3yromIast ¥ OCh; IJIONIA(s OOKOBOH M IOJHOH ITOBEPXHOCTH.
N3o6paxenne MuIMHApa Ha TUIOCKOCTH. Pa3BepTka mumuHapa. Cedenne DmiMHAPA (TDIOCKOCTHIO 103 2

MapaiebHON FITH IEPIICHANKYIISIPHOW OCH IUITMHPA)

OK-01: ITPE 1, IIPB
10, ITPB 11, IIPG 14,
[1PY 14, ITPY 15,
IIPb 12, ITPVY 16, ITPY
18, IIPY 19

OK-02: I[IPVY 16
OK-03: ITPF 14,
OK-04: JIP 33, YYK]
6.1, YYK 6.3, YYK]|
6.7, YYPIA 1.2, YYP]]
r.3, YYP/Ir.4

OK-05: VYK a.1,
YVKI a.2, YYKI a.5
OK-06: ITPBb 14, JIP 3,
JIP 9, YVP]I B.1,
YVP]] B.4

OK-07: IIPb 1, TIPB
14, JIP 29, JIP 30,
YYIIA 6.9, YYII]
6.10

MK 1.2: JIP 16, JIP 18,
JIP 23, JIP 34,
YV a.l, YYIIJ
a.5, YVYII[ 6.4,
YVIIJ 6.10,
YVIL6.11, YYPA B.3,
I1P6 2, TIP6 6, IIPG
10,I1P6 12, ITPy 14,
[IPy 15, ITPy 18, ITPy
19
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Tema 7.9 Konyc, ero
cocrapistrone. CedyeHue KoHyca.
VYceuennslii konyc. Ceuenue

Conepxanue yaeOHOro Marepuaia

KoHndeckast ToOBepXHOCTh, 00pa3yonie KOHMIECKON MMOBEPXHOCTH, OCh U BEPIINHA KOHUYECKOH
noBepxHocTU. KOHyC: OCHOBaHHWE U BEpIIMHA, 00pa3yIoIas i 0Ch; IUIOIIAIb OOKOBOW U IMOJHOM

YCEUEHHOr0 KOHYCa. MOBEPXHOCTH. Y CEUEHHBINH KOHYC: 00pa3yrolye 1 BbICOTa; OCHOBAHHS U OOKOBast IOBEPXHOCTb. 104 2
N3zo0paxeHne KoHyca Ha IJIOCKOCTH. PazBepTka koHyca. CedeHns: KoHyca (INIOCKOCThIO,
napajuleJIbHOH OCHOBAHMIO, M INIOCKOCTHIO, ITPOXOJIIEH Yepe3 BEPILUHY)
Tema 7.10 lap u cepa, nx Conepkanue yueOHOro Marepuasa
CeUeHHUs Coepa v map: LeHTp, paaAnuyc, IMaMeTp; IUIOLIA/b TOBEPXHOCTH cdephl. B3anmHoe pacrnonoxenne 105 2
cepsl U INIOCKOCTH; KacaTellbHasl INIOCKOCTh K cdepe. M300pakenue cdepsl, napa Ha INIOCKOCTH.
Ceuenue mapa
I13 Ne 31. BeruncieHre 3JIEMEHTOB TEJI BPALICHHUS 106 2
Tema 7.11 Ilonsitue 06 oobeMe Conepkanue yueOHOro Marepuasa
Tena. O6beMbl MHOIOTPaHHUKOB U | TToHsaTHE 06 06beMe. OCHOBHBIE CBOMCTBA 00beMOB Tell. OObeM MUPaMUIBI, TIPU3MBI, [IUIHHIPA, 107 2
TeJ BpalieHIs KoHyca. O0beM Iapa U mIomaasb chepbl
Tema 7.12 Beraucnenne 065eMOB IIpakTHKO OPHEHTHPOBAHHOE co/iep:KaHue (CoAepKaHUEe MPUKJIATHOT0 MOYJIs1)
1 TIJI0IAJIEH TOBEPXHOCTEH I13 Ne 32. Beruncienne 00beMOB H IUTOIIAICH IIOBEPXHOCTEH MHOTOTPAHHUKOB M TEJI BPAIICHHUS
MHOTOTPaHHHKOB U TEJI BPAILICHHS, 108 2
MIPUMEHSEMBIX B CTPOUTEIECTBE H
APXUTEKTYpE
Tema 7.13 O6BeMBI U TUIOIIAH IIpakTHKO OPUEHTHPOBAHHOE CO/lepaKaHMe (codep:KaHHe MPUKIATHOI0 MOIYJIA)
HOBEPXHOCTEH MOJOOHBIX Tell I13 Ne 33 TlomoGHbIe Tena B mpocTpancTBe. COOTHOIIEHHS MEK/TY TUIOMIAIIMK IIOBEPXHOCTEN 109 2
00bEéMaMu o100HEIX Tesl. CpaBHEHHE 00BEMOB U IUIONIA/ICH PA3IMYHbBIX apPXUTEKTYPHBIX hopM
Tema 7.14 KomOunaummu ConepkaHue yueOHOro Marepuasa
MHOTOTPaHHHMKOB U TEJI BpaIleHHs MHororpaHHuK, onMcanHbIi 0K0J10 cheprl. Cdepa, BmcaHHas B MHOTOI'PAaHHUK WIH B TEJIO 110 2
BpaleHuss. MHOTOTpaHHMK, BIMCAaHHBIN B TEJIO BPAIICHHS.
Tema 7.15 KomOunanumu IIpakTHKO OPHEHTHPOBAHHOE COJlePKaHNe (Cofep:KAHHNE NPUKIATHOT0 MOIYJIf)
F€OMETPUYECKHUX TEJI B I13 Ne 34. Wcnionb30BaHHe KOMOWHAIIMI MHOTOTPAHHHUK U TEJ BPAILICHHS B ApXUTEKTYpe 111 2
APXUTEKTYPHBIX opMax
Tema 7.16 Pemenue 3anau. Conepkanue yueOHOro Marepuasa
MHororpaHHuKM ¥ TeNa BpalleHust | Bpruncnenne BennyuH (AIMHa, yroi, 00beM, Iolaas HOBEPXHOCTH) [EOMETPUYECKUX GHUTYD, 112 2
UCIIOJIb3Ysl M3Y4YEHHbIC (POPMYJIIBI K METOJIbI
KonrposbHas pabora 1o teme « MHOrOrpaHHUK M Teja BpallICHHs)
Pa3nen 8. IlepBooOpa3Has pyHKUMH, ee IPUMeHeHHe 14 OK-01: TIPF 1, TTPB
Tema 8.1 IlepBooOpa3nas ConepkaHue yueOHOro Marepuasa 6, [IP 14, IIPY 1,
GbyHKIHUU 3aja4a 0 BOCCTaHOBJIEHHH 3aKOHA JIBKKEHUS 110 N3BECTHON cKopocTH. [IoHsTHE MHTETpUPOBAHHSI. [IPY 9, IIPY 10, TTPY
O3HaKOMJICHHE C TIOHATHEM MHTErpasa u nepBooopasHoi st pyHkuun y=f(x). Pemenne 3anau Ha 113 2 (1)8}’(1_(13237)11[? 32, VVII
CBSI3b NIEpPBOOOPA3HON U €€ MPOU3BOAHOMN, BEIYKMCIEHUE NEPBOOOPA3HOM [UIsl JaHHOW (QYHKIHH. e ’ A
Tabmuua Gpopmys 11 HAX0KAEHHUS NepBOOOPa3HBIX. M3yueHne npaBuia BEIYUCICHUS B.1, VYIIZ 8.3, YVIIN
1epBO0Opa3HOH B.4
[IpaBuiia BIUMCIICHUS] IEPBOOOPA3HBIX 114 2 OK-03: JIP 13, JIP 14,
Tema 8.2 HeonpenenenHstit Conepkanue yueOHOro Marepuasa 115 2 YYP/la.l, VYP/la.2,
HHTCTpAl [TonsTue HEeoNMpeIeNeHHOrO HHTErpaia zziﬁ g'z’ YYPI6.3,
Conepkanue yueOHOro Marepuasa 116 2 )
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Tema 8.3 ITmomans
KPUBOJIMHENHHO! Tpanenuu.
®opmyna Herorona-JlelibHuna.

3aga4n, IPUBOAAIINE K HOHITHIO OIPEICIIEHHOTO HHTETPaa — O BBIYHCICHUH IUIOIAIN
KPHUBOJIMHENHOH Tpaneuuy, o nepeMerieHun Touku. [lonstue onpenenéHHOro HHTerpania.
l'eomeTpuueckuii v pU3MUECKUI CMBICI onpeeneHHoro unrerpaina. @opmyna Helotona— Jleiiouuna

OK-04: IIPV 8, JIP
33, YYKI 6.3, YYKA
6.6

[0111a1h KPUBOJUHEHHOW TPANICIIHU 117 2 OK-05: JIP 17, JIP 18,
Tema 8.4 Boruncnenue miomanei IIpakTHKO OPHEHTHPOBAHHOE COJiCPKaAHNE (CoNep:KAHME NPUKIATHOT0 MOIYJIfA) VYK a.l
¢uryp ¢ nomorsro onpenenennoro | I13 Ne 35 Penrenue 3a1a4 Ha NpMMEHEHHME UHTErPaa I BEIYKUCIEHHS (U3HUECKUX BEJIMYUH 1 118 2 OK-06: IIPE 14, JIP 3,
UHTErpana Iomaaei Guryp, cloxHsIx Gopm JIP 9, YVP] 8.4
Tema 8.5 Pemenue 3anau Ha ConepkaHue yueOHOro Marepuasa OK-07: TIPb 4, YVIIJ
HAXO0XK/ICHUE IepBo0OpasHoii  ee | TlepBoobpasHas M MHTErpa 119 2 6.9, YVIIJ1 6. 10
NIPUMEHEHHE KonrposbHas padora o teme «IlepBooOpasHast M nHTErpam»
Paznen 9 Teopusi BepoOSATHOCTEN U CTATHCTHKA 28 OK-01: TIPF 1, ITPb
Tema 9.1 DnemeHTsI ConepkaHue yueOHOro Marepuasa 14, TIPV 4, IIPY 12,
KOMOMHATOPHKH TlepecTaHOBKH, pa3MEILEHHUs], COYETAHHS. [PV 13, [PV 18, IIPY
BunapHsIii citydaliHblil ONBIT (UCTBITAHKE), yelleX U Heynada. He3aBucumslie ucneitanus. Cepust 120 2 19
HE3aBUCHMBIX HCIIBITAaHUH /10 epBoro ycnexa. [lepecraHoBku 1 dakropuain. Yuciao coueTaHuid. OK-02: JIP 32, YVIIJ
Tpeyroapauk [Tackans. @opmyna 6maoMa HeioToHA. B.1, YVII B.3, YVII[]
Tema 9.2 Oneparmu Hax Conepxanue y9e0HOTO MaTepHaIa B.4, YVII B.5
COOBITUAMY, Ha/l BEPOATHOCTAMH. | COBMECTHEIE H HECOBMECTHEIE COOBITHS. TEOPEMEI O BEPOSATHOCTH CyMMEI COOBITHI. Y CTOBHAS OK-03: JIP 12, JIP 13,
Y CI10BHAsI BEPOSITHOCTh BEPOATHOCTh. 3aBHCHMbIE M HE3aBUCHMBIE COOBITHS. TeOopeMbl 0 BepOATHOCTH MPOU3BEICHHUS JIP 14, JIP 15, VYPJ{
COOBITHIA. 121 2 a7, YYPJ1 6.3, YVP]I
CiiyuaiiHble S5KCIIEPUMEHTHI (OMBITHI) U CITydaiiHble COOBITHS. DIIeMEHTAPHbIE COOBITHS (MCXOIbI). 6.4, YYPII 8.3, YYP]
BeposarHocTs ciydaifHOTO cOOBITH. BIM30CTh 4aCTOTHI M BEpOATHOCTH COOBITHI. CIydaifHbIe OTIBITHI B.4
C PAaBHOBO3MOYKHBIMHU 3JIEMEHTAPHBIMH COOBITHSIMH. OK-04: TIPb 8, YYK]|
Oneparuu HaJ COOBITHAMU: IIEpecedeHne, 00bEIMHEHNE, IPOTHBOIONOKHBIE COOBITH. JHarpaMMbI 6.1, VYK 6.3, YVK]
Olinepa. @opmMyna ClIOKEHHUS BEPOATHOCTEH. 6.7, YYP[l r.4
VenonHas Be v i i 122 2 | OK-05: IIPBL, JIP 16
POSITHOCTb. Y MHOKEHHUE BeposiTHOCTe!. [lepeBo ciydaitHoro skcriepumenTa. dopmyina ] >
nosnHo# BepositHoctu. Popmyia baiteca. HesaBucumMble coObITHSL. JIP 17, VYKl a.2,
Tema 9.3 BeposarHocTb B IIpakTHKO OPHEHTHPOBAHHOE COJiePKaHNe (Cofep:KAHHNE NPUKIATHOT0 MOIYJIfA) YYKI a.5
podecCHOHANBHBIX 3a1a4ax. 13 Ne 36 Brruncienue BeposTHOCTEH ¢ HCIOJIb30BaHNEM (hOpMyJ1 KOMOMHAaTOpUKU. OeHKa 123 2 OK - 06: I1PE 14,
OnpeneneHne HaIe)KHOCTH BEPOSITHOCTH COOBITHI B IPO(eCCHOHANIBHOM esTesIbHOCTH. Perenne npogdeccnoHanbHbIX 3a/1a4 Ha [IPY 8, JIP 3, JIP 9,
CTPOUTEJBHBIX KOHCTPYKIHH. BEPOSITHOCTH COOBITHSI. YYP[(B.2
Tema 9.4 IIpencrasnenne nanusix | ConeprkaHue yueOHOro MaTepuaia OK-07: JIP 29, JIP 30,
U ONHCATeNbHast CTaTHCTHKA [IpencraBnenne qaHHBIX C TOMOLIBIO TabuuI n nuarpamm. CpesHee apudmMeTHyeckoe, MeJuaHa, 124 2 Jp 31, YVIIA 6.9
HanOoupllIee 1 HAUMEHbILee 3HAUCHHMS, pa3Max, AUCIIEPCHs], CTaHIapTHOE OTKJIOHEHUE YHCIIOBBIX YVIIL 6.10, YVII]
HaboOpOB 6.11
Tema 9.5 CocraBienue TabmauL u IIpakTHKO OPHEHTHPOBAHHOE coepskaHue (coep:KaHne MPHKJIAJIHOT0 MOAYJIs)
Jarpamm I13 Ne 37. TlepBmuHas 0OpabOTKa CTATUCTHYCCKUX JAHHBIX. [ padmdeckoe ux mpeacTaBieHue.
Haxoxnenne cpeqHAX XapakTEepPHUCTHK, HAOII0MaeMbIX TaHHBIX. [[pUMEHEHHE CTATUCTHYECKIX 125 2
METOJIOB ISl peIIeHuUs PO eCcCHOHANBHBIX 3a1a49. OOpaboTka pe3yIbTaTOB Te0I0TrHISCKIX
HUCCIEIOBAHUM.
Tema 9.6 Cepus Conepxanue yaeOHOro Marepuaia
MOCJIEI0BATENILHBIX HCITBITAHUI. OTHOCHTEIBbHAS 9aCTOTa COOBITHS, CBOMCTBO €€ yCTOWIMBOCTH. CTaTHCTHYECKOE OTIpeieIeHNe 126 2

BeposSTHOCTH. OlleHKa BEPOSTHOCTH COOBITHUS
Cepust He3aBHCUMBIX HcnblTanuil bepnysumi. CoryyaifHbIi BIOOp M3 KOHEYHOW COBOKYITHOCTH.
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Tema 9.7 CiryqaiiHble BETHIMHBI 1
pacnpenenenus. Matemaruyeckoe
0KMJaHUE CITyYallHOM BETUUHHBI

Conepxanue yaeOHOro Marepuaia

Crnyugaiinas BenmunHa. Pactipenenenue BepositHocTel. JlnarpamMmma pactpeaenenus. Omneparyu HaJ
CllydalfHBIMU BeTHMuuHaMu. bunapHas cnydaiiHas BennuuHa. [Ipumepsl pacnipeneneHuii, B TOM 4ucie
reoMeTpuiecKoe 1 OnHoMuaibpHoe. Buapl cirydaitaeix BeinauH. OnpenesneHue TMCKPETHON
CllydalfHO! BeMUMHBL. 3aKOH paclpeesieHus JUCKPETHOH ciaydaiiHoi BenuuuHbl. Ee uncioBble
XapaKTEePUCTUKHI

127

CoBMecTHOE pacnpesie/ICHUe ABYX ClIy4aiiHbIX BenuuuH. HezaBucuMble CilydaiiHbIe BETUYHHBIL.
Marematuueckoe OXUlaHue CIy4aiHOH BenunHbl (pacnpeneneHus). [IpuMepbl npuMeHeHus
MaTeMaTHYEeCKOTO OKHJIaHMs (CTpaxoBaHHUe, JoTepes). MaremaTrinueckoe 0KulaHie OMHApHOU
Clly4ailHO! BenMUYMHbL. MaTeMaTuyecKkoe 0XKHUIaHue CYMMBI ClIydallHbIX BEIMYMH. MaTteMaTuieckoe
OKH/IaHUE TEOMETPUIECKOTO U ONHOMHUAIBHOTO PaCIIpeesICHHH.

Jlucniepcust U CTaHAAPTHOE OTKIOHCHHE CITyYaiHON BeTMUUHBI (pacnpenencHus). Jucmepcus
OMHAPHO CIy9allHOW BENMYMHBL. MaTeMaTHdecKoe 0XXHUIaHIE POU3BEICHIUS U AUCTIEPCUS CYMMBI
HEe3aBUCHUMBIX CITyJaiHBIX BeNWYHH. J[uctiepcus U cTaHAapTHOE OTKIOHEHHE OMHOMHAIILHOTO
pacnpeneneHus. Jlucnepcus ¥ CTAaHAAPTHOE OTKIOHEHHE TEOMETPUYECKOTO paclpeeleHusl.

128

HepasenctBo YeoOniena. Teopema Yeobimesa. Teopema bepryiu.
[ocnenoBaTebHOCTh OJJUHOYHBIX HE3aBUCUMBIX COOBITH. 3a1a4M, MPUBOISIIUE K PACTIPENICICHUIO
ITyaccona

129

KoBapuanus aByx ciny4yaidHbix BennduH. Koaddunuent nuneiinoit koppensiunu. CoBMecTHbIE
HaOJII0eHNS IBYX BETUYMH. BrIOOpOUHbIi KO GHULMeHT Koppensunu. Pasnuune Mexay JTuHEHHOM
CBSI3bI0 U MPUUUHHO-CJIEICTBEHHOI cBA3b10. JINHEHAs perpeccusi, METOA HAaMEHBIIINX KBaJPATOB.
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Tema 9.8 3akoH 0OJBIIMX YHCEIL.
HenpepsiBHble caydaiiHbie
BEJINYMHBI (PACIpEIeIICHHNs).
HopwmaneHoe pacnipeneneHue

Cosepkanne yueOHOro MaTepuaia

3akoH OonbIIKX yKced. BeiOOpoUHBIil METON HccaenoBaHuil. BRIOOpOYHBIC XapaKTePUCTUKH.
OrcHUBaHUE BEPOSTHOCTH COOBITHS 110 BHIOOPOYHBIM JaHHBIM. [IpoBepKa MPOCTEHIITNX TUIIOTES C
MOMOUIBIO U3YUYEHHBIX PaclpeaeeHU.

HenpepeiBHbie ciyyaiinbie BenuuuHbl. [Ipumepsl. @yHKINS TIOTHOCTH BEPOSITHOCTH PaCIIpEACIICHHUS.

131

I13 Ne 38 PaBHOMEPHOE paclpeIe/ICHIE U €r0 CBOWCTBA. 3a1a4d, IPHUBOISINNE K IIOKA3aTSIEHOMY
pacnpeeneHuo. 3a1auu, NPUBOSIIIE K HOpMAIbHOMY pacipeaeneHno. OyHKIHs MIOTHOCTH
BEPOSITHOCTH TIOKA3aTENbHOTO pacipeaeaeHust, hYHKIHS INIOTHOCTH BEPOSTHOCTH HOPMAIbHOTO
pacnpezeneHus. DyHKIHs IUIOTHOCTH M CBOWCTBA HOPMAJILHOTO PACIIPEISIICHNSI.

132

Tema 9.9 Pemenune 3amau
KOMOWHATOPHUKH, CTATUCTUKA U
TEOPUHU BEPOSITHOCTEH

Cosiepkanne yueOHOro MaTepuaia

OnemenThl KoMOMHATOPUKH. COOBITHE, BEPOSITHOCTh COOBITHS. CI0KEHUE H YMHOXKCHHE
BEpPOSITHOCTEHN

KoHTpoapHas padora o teme «Teopusi BEpOSITHOCTEH»

133

Paznmen 10.

MaremaTnyecKHii MPAKTUKYM

28

Tema 10.1 Matpuiisr u
OTIPENICITUTENN

Conepxanue yaeOHOro Marepuaia

CriocoObI penIeHnst CUCTeM JIMHEHHBIX ypaBHeHHUH. [TorsaTre: Marpuma 2x2, 3X3, onpeaenurens
Matpuilbl. Meton ["aycca penieHus ciucTeM JIMHCHHBIX YPaBHEHUI. PellieHNe MPUKIIAIHBIX 33134

134

Mertobl pelieHns CUCTEM JIMHEHHBIX YpaBHEHUI

135

13 Ne 39 Pemenne nmpukiIagHbIX 33124 C IOMOUIBIO CHCTEM JIMHEHHBIX YPaBHEHUH

136

Tema 10.2 DnemMeHTHI BEKTOPHOM
anreOopsl

Cosiepkanne yueOHOro MaTepuaia

KOMHJ’IaHapHLIe BCKTOPLI. Paznoxxenne BCKTOpA IO TPEM KOMILJIAHAPHBIM BEKTOPAM.

137

OK 1: IIPE 1, IIPG 2,
TIPB 3, TIPB13, TIPY 3,
MIPY 7, TIPY 11, TIPY
12, TIPY 17, JIP 23, JIP
24, JIP 26, YYII]I a.l,
VVIII a.2, YYII a.3,
VVIIJI 6.2
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I13 Ne 40. YpaBHEHHE TUIOCKOCTH. [ €OMETpHYECKAN CMBICT ONpeaeauTels 2x2. Pemenue

OK 2: IIPb 7, TIPY 7,

MPUKJIAIHBIX 3a0a4 138 2 TIPB 14, JIP 32, YVII[
Tema 10.3 KommnexkcHsle ynciaa ConepkaHue yueOHOro Marepuasna B.1l, YVII/I B.4
Ionstue xommnekcHoro yucaa. ConpskeHHbIE KOMIUIEKCHBIE YHCA, MOAYJb U apIyMEHT OK 3: IIPE 1, IIPE 4,
KOMIUIEKCHOTO ynciia. PopmMa 3anucu KOMIUIEKCHOTO YHciia (TeOMeTprUecKas, TPUrOHOMETpUYECKast, JP 13, VVPI al,
anreOpandeckas). Apudmerndyeckue NeHCTBHS ¢ KOMIUIEKCHBIMH ynciiaMu. M3o0paxenue 139 2 YVP] a.2, YVYP] a3,
KOMILIEKCHBIX YHCeN Ha KoopAuHaTHOH minockoctu. dopmyna Myaspa. Kopau n-oit crenenu u3 YYP/ 6.3, YYP]] 6.4
KOMILIEKCHOTO 4ucia. [IprMeHenre KOMIUIEKCHBIX YUCe IS pelleH s QH3UIECKUX U OK 4: IIPE 8, 1Pk 14,
reoMETPUYECKUX 3aa4. JIP 33, YYKI 6.1,
13 Ne 41. ApudpmMeTHuecKkue NEHCTBUS ¢ KOMIUIEKCHBIMM YHCIIAMHI 140 2 YYKI 6.6, YYPI 1.2,
Tema 10.4 T'padsl CojeprxaHHe yaeOHOr0 MaTepHaa YYPAr3, YYPAr4
ITonstue rpada. Cesa3HBIN rpad, nepeBo, UK rpad Ha miockocTH. ['pad, cBA3HBIN Tpad, MyTH B 141 2 OK 5: VYK al,
rpade: mukiel 1 1enu. CTeneHb (BaJeHTHOCTh) BepIWHEL. [ padsl Ha mockocTh. JlepeBbsi. YVKI a5
MHuosxectBa u rpadbl. [IpuMeHenue rpada B ”HPOpMATHKE. OK 6: IIPb 6, JIP 9,
Tema 10.5 3amaun Conepxanue yaeOHOro MaTepuaia YYKI 6.2, VYP]I B.2,
MaTeMaTHIeCKOU CTAaTUCTHKH I13 Ne 42. Bapuanmonusii psia. [lomuron gactot u rucrorpamma. CTaTHCTHISCKUE XapaKTEPUCTHKH 142 2 YYPLIB.5
psia HaOMFOTaeMbIX JAHHBIX OK 7: JIP 31, YVII/
Tema 10.6 Jlormueckue orepauu Conepxanue yaeOHOro Marepraia 6.9, YVII 6.10,
C MHOKECTBaMH MHO€ecTBO, OIIEpallK HaJ MHOKECTBAMHU U UX cBoMcTBa. [lonsTue MuoxectBa. [lonMHOXKECTBO. YYIL 611,  YYK]
Onepanuu ¢ MHOXKecTBaMu. Jlnarpammel Ditnepa- Benna. [IpuMeHeHne TEOPETHKO-MHOKECTBEHHOTO 143 2 6.5, YYPA 6.1
amrapara JjIsl ONHCaHUs PEeaNbHBIX ITPOIECCOB U SABJICHUH, IPH PEIICHUHN 33439 U3 JPYTHUX YIeOHBIX
IPE/IMETOB.
Tema 10.7 PaBHOCUIBHOCTB ConepkaHue yueOHOro Marepuasa
ypaBHEHHI 1 HepaBeHCTB. O0uMe | PaBHOCWIBHOCTH ypaBHeHuU# 1 HepaBeHCTB. OnpeesneHus. OCHOBHbBIE TCOPEMBI PABHOCHIIbHBIX
METO/IbI PELICHHUS Hepexo/ax B ypaBHEHMIX U HepaBeHCTBaX. OOIIne METoIbl PEIIeHHs] YPaBHEHHUIL: Iepexo]] OT 144 2
paBeHCTBa (DYHKIUH K pABEHCTBY apTyMEHTOB JJIsi MOHOTOHHBIX (DYHKITUI, METOJ Pa3JIOKEHHS Ha
MHOXKUTEJIH, METOJI BBE/ICHHSI HOBOU NepeMeHHOH, (YHKIMOHAJIbHO-TpapUIeCcKUuil METO
Cucrema ¥ COBOKYITHOCTh YPaBHEHUH U HEpaBEHCTB. PAaBHOCHIIBHBIE CHCTEMBI M CHCTEMBbI-CIIC/ICTBHS.
PaBHOCHIIbHBIE HepaBeHCTBA. OCHOBHBIE METOIBI PELIICHUS] CUCTEM U COBOKYITHOCTEH pallOHAIIBHBIX, 145
UppalMOHATBHBIX, IIOKA3aTCIbHBIX U JIOTapU(OMUUYCCKUX YPABHCHHI.
113 44. PemeHne ypaBHEHHUH ¥ HEPABEHCTB 146 2
Tema 10.8 Pemenne 3amaq Conepxanue yaeOHOro Marepuaia
MaTEeMaTHIECKOTO MPAaKTHKyMa Pemenne TekcTOBBIX 3a7ad MPO(PECCHOHANBHOTO CoMlepKaHus. [[puMeHeHne ypaBHEHHI, CHCTEM 1
HEpaBEHCTB K PEUICHUIO MAaTEeMaTHUECKUX 3aad U 3a7a4 U3 pazInyHbIX 001acTeil HAyKHN U peabHOM
JKU3HH, HHTEPIIPETANNS TOyYeHHBIX pe3yabTaToB. Mconb30Banne rpadukoB QyHKIHHA 115 147 2
WCCIIETIOBaHMSA MIPOIIECCOB U 3aBUCUMOCTEH, KOTOPBIE BOSHUKAIOT NPHU PEIICHUH 3a/1ad U3 APYTHUX
y4eOHBIX IPEAMETOB U PeaTbHON KHU3HH.
113 Ne 45 TekcroBsle 3aaa4un nmpodeccroHanbHOro conepyxkanusi (B10 ET'D)
KoncyabTanusi 148 2
KoncyabTanus 149 2
HUTOI'O 3a 3 cemecTp 94
IK3aMeH
BCETI'O: 298
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Tembl HHIAUBUAYAJIBHOI'0O IIPOCKTA:

© ®©o Nk~ wDd R

e N e e
o ok wbdhkE o

Benukue MmaTeMaTHKU U UX BETUKUE TEOPEMBL.

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

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

['eomeTpuss MHOTOrpaHHUKOB.

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

IIpaBusnbHBIE U NOITYIIPAaBUIBHBIE MHOTOI'PaHHUKH.

[Ipumenenne o000 TPEYTOIBHUKOB IIPH H3MEPUTEIHHBIX pa0doTax.

CBoiicTBa TPUTOHOMETPUYECKUX (QYHKIIMI: TaApMOHUYECKUE KOJIeOaHUsI.

CuMMeTpHs B IPUPOJIE U APXUTEKTYPE.
CrokHBIE IPOLIEHTHI B pEAIbHOM KU3HU.
®pakTajbl: TeOMETPUS KPACOTHI.

Yucna GuboHau4X M UX MPUITOKEHUSL.

26



3. VCJOBUSI PEAJM3ALIMMA PABOYEIl MPOTPAMMABI
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;

- KOMITJICKT 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 obecrnedeHne peaJu3anuu NpPorpaMmbl
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-0UbIUOMeUHAs 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, ®énopoBa. — 12-e uza., 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.].

27



— 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 POMEKYTOYHOU aTTECTALIUH.

Pe3yabTarsl 00y4yeHus

®opMBbI M MeTO/I KOHTPOJISI U OLIEHKHU pe3yJibTaTa

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

OrneHka peleHui CUTYallMOHHBIX 3aj1ad,
TECTUPOBAHUE, YCTHBIM  OMpPOC, MPaKTUUYECKHE
3aHATHS; BBIABICHHE MOTHBAIIUU K U3YYCHHUIO HOBOTO
Marepuana; TEeKyIIMid  KOHTpPOJIb B ¢opme
BBICTYTUICHHSI C COOOIIIEHUEM, BBITTOTHEHUS TECTOBBIX
3a[JaHMii, YCTHBIX ¥ TUCbMEHHBIX ONPOCOB, Oece/Ibl 10
paHee H3y4eHHOMY MaTepualy, UTOTOB MPAKTHIECKUX

3aHIATHI, TEPMHHOJOTHYECKHE, Trpaduyueckue U
nu(ppoBbIE  TUKTAHTBL, OSJEKTPOHHBIM KOHTPOIIb,
3amuTa  pedepaToB,  co3maHUE — MPE3CHTAIUH,

BOCIIPOU3BEJCHHUE, NTOHMMAaHHUE, aHaJIu3, CPaBHEHHE,
OLICHKa, a TakXke TpeOOBaHUs K BBIIOJHEHHUIO
OTIENbHBIX JTEHUCTBUN

WnTepnperanyst  pe3ysibTaToOB  HAOMIOJCHUN  3a
JEeSITEIbHOCTBIO 00YUaIOIIErocs B MPOLIECCE OCBOCHMUS
00pa3oBaTeNbHON MPOTPAMMBI
HuddepennmpoBannblii 3aueT/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.CraproBasi AMarHOCTUKA MOATOTOBKHU
00yyYaromuxcs Mo MIKOJILHOMY KypCy MaTeMaTHKU;
BBISIBJICHUE MOTHBAIIMH K U3YYEHUIO HOBOT'O
MaTepuana.

2. Texymuii KOHTPOJIb B hopMe:
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Pe3yabTarsl 00y4yeHus

®opMbI M MeTO/I KOHTPOJISI U OLIEHKHU pe3yJibTaTa

YPOBEHb):

17, Ilpy 18, Ilpy 19

IIpenmeTHbie pe3yabTaThl (Yriay0JeHHbIH

Ilpyl, Ipy2, Ipy3, TIpy4, Ipy5,
Ilpy 7, Ilpy 8, Ilpy 9, Ilpy 10, Ilpy 11, IIpy
12, Ipy 13, Ipy 14, Ipy 15, [py 16, Ipy

- pelIeHus 3a/1a4;
pa3ienoB AUCITUTIINHEL,

IIpy 6, - TECTUPOBAHHS;

- IoMaIHei paboTsl;

-BBITIOJIHEHUS TIPOBEPOYHBIX padoT Mo TeMaM

- BBIIOJIHEHUE MTPAKTUYECKUX PadoT;

- YCTHOT'O ¥ TUCbMEHHOT'O OIIPOCOB;

- UCCIIEI0OBATEIBCKON yueOHO# paboThI;
3. IuddepeHnrpoBaHHbIN 3a4eT.

4. IIucpMeHHBIN K3aMEeH.

Ob6mas/npodeccnonanbHas

OcHOBHbBIE IIOKA3aTEJIH OLICHKH

Tun oneHOYHBIX

KOMIIeTeHIUsI pe3yJabTarTa MepOoNnpUsITHS
OK 01. Beibupatb crioco0sl BreiOupaer u  mpuMEHseT pa3lWYHbIE | OLIEHKA pelieHni
peleHus 3a1a4 CIOCOOBI pElIeHUsT NPOPECCHOHATBHBIX | CUTyallUOHHBIX  3ajad,
npodeccuoHaIbLHON 3a7a4 TECTUPOBAHUE, YCTHBIN
JeSITebHOCTH Olpoc,  MPaKTUYECKUe
IPUMEHHUTEIBHO 3aHATUS; BbISIBIICHUE
K Pa3JIMYHbIM KOHTEKCTaM MOTHUBAIMM K HU3y4YEHUIO
OK 02. Ucnonb3oBaTh Ocy1iecTBiSeT AeSTENBHOCTD 110 HOBOTO MaTepuana;

COBpPEMEHHBIC CPEICTBA
MIOUCKA, aHaJIM3a U
UHTEPIpETANN
uHpopMaLnH, 1
nH(pOpMaIMOHHBIE
TEXHOJIOTUH TSI
BBITTOJTHEHUS 32144
npodhecCHOHATBLHOM
JeSITeITIbHOCTH

BHIOOPY U IPUMEHECHUIO Pa3THYHBIX
NCTOYHHUKOB OJIA ITIOUCKaA H€O6XOHHMOﬁ
nHpopMmanuu 11 3PHEKTHBHOTO
BBITIOJIHCHU A HpO(beCCI/IOHa.HBHBIX 3ajJa4,
poheCCHOHATFHOTO U IMYHOCTHOTO
pa3BUTHUSA

OK 03. IlmanupoBats u
peaan30BBIBaTh COOCTBEHHOE
npodeccuoHaIbHOE U
JMYHOCTHOE Pa3BUTHE,
HpeANPUHUMATEIBCKYIO
JIeATEIILHOCTD B
npodeccuoHaIbHOM chepe,
UCTIONIF30BAThH 3HAHUS 110
paBOBOW U (PMHAHCOBOI
TPaMOTHOCTH B Pa3JINYHBIX
KM3HEHHBIX CHTYaIHSIX

AHanu3upyer cOOCTBEHHBIE CUIIbHBIE U
ciaOble CTOPOHBI

Omnpenensier nepcrneKTUBBI
pohecCHOHaNTBbHOTO U TMYHOCTHOTO
pa3BUTHUS

AHaIM3UPYET CYNIECTBYIOIIUE
MPENSATCTBUS JIs1 KAPbEPHOTO POCTa
Omnpenenser 3Tanbl JOCTUKEHUS
MOCTaBJICHHBIX 1IeJIeH

Omnpenensier HeoOX0UMBbIE BHELTHUE U
BHYTPEHHUE PECYPCHI U1 TOCTHKEHUS
neneu

[Inanupyer KapbepHBIN POCT
VYyacTByeT B MEPONIPUATHSIX,
CIOCOOCTBYIOIIMX KapbePHOMY POCTY
Biianeer HaBbIKaMM caMOOPTaHU3aLUU U
MIPUMEHSET UX Ha MPAKTUKE

Brnageer meTonamu camooOpa3zoBaHus

TEKyIIUHA KOHTPOJb B
dbopMe BBICTYIUICHHUS C
COOOIIIEHHEM,
BBITIOJIHCHUSI  T€CTOBBIX
3aJaHui, YCTHBIX H
MUCbMEHHBIX  OMPOCOB,
Oecenpl o paHee
U3YYCHHOMY MaTepuany,
UTOTOB  MPaKTUYECKHUX
3aHATHH,
TEPMHUHOJIOTHIECKHUE,
rpaduveckue u
nupoBble  TUKTAHTHI,
AJIEKTPOHHBIA KOHTPOJIb,
3aIuTa pedeparos,
CO3/IaHUE TPE3CHTALUN;
BOCITPOM3BEJICHHUE,
MMOHUMAaHHUe, aHaJu3,
CpaBHEHHUE, OIICHKa, a
TaKke TpeOOBaHUS K
BBITTOJTHCHHIO
OTACIBHBIX JIercTBUi
W/WAITK OTIEpAlvi | T.1T.;
UHTEPIIPETALNS
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pEe3yNbTaToOB
HaAOJIFOIEHUN 3a
NCATCIIBHOCTBIO
oOyyaromerocs B
mporiecce OCBOCHHS
oOpasoBarenbHON
POTrPaMMBI

JuddepeHurpoBaHHbIN
3a4et / DK3aMeH

OK 04. DddexTuBHO
B3alMOJICCTBOBATEL U
paboTaTh B KOJIJICKTUBE U
KOMaH/1e

yCTaHaBHI/IBaeT HO3I/ITHBHBII>'I CTHUIIb
0O01IeHs; BRIOUPAET CTHIIb OOIICHUS B
COOTBETCTBUU C CUTYaLlMEH; NPU3HACT
9y)K0€ MHEHHUE; IPH HEOOXOIUMOCTH
OTCTauBaecT COOCTBEHHOE MHCHUE;
MPUHUMAET KPUTHKY; BEJIET JACIOBYIO
Oeceqy B COOTBETCTBUU C ITHUECKUMU
HOpMaMmu; cobiro1aeT oUIIUaTbHbBIN
CTUJIb TIPH 0(OPMIICHUH JJOKYMEHTOB;
CHOCOOCH K SMITATHUH; OPraHU3yeT
KOJUIEKTUBHOE O0CYXKJeHHE pabodeii
CUTYaITUU

DKCnepTHOE
HAOJIFOZEHUE W OLIEHKA
pe3yNbTaToOB
dbopmupoBaHHs
MIOBEICHYECKUX HABBIKOB
B X0J1e 00y4YeHUs
HuddeperumrpoBaHHbBIN
3a4eT / DK3aMeH

OK 05. OcyiecTBisTh I'pamoTHO W sicHO (OpMYyITUpPyeT M | OLIEHKa pelieHni
YCTHYIO Y TUCbMEHHYIO U3JIaraeT MbICIIM B YCTHOW M MIUCbMEHHOM | CUTYyallMOHHBIX  3ajady,
KOMMYHHKAIHIO Ha peun Ha TOCYJAapCTBEHHOM  SI3bIKE | BBISBICHHE MOTHBAILIUU K
rOCyIapCTBEHHOM SI3bIKE Poccuiickoit  ®denepanuu, C y4e€TOM | M3YYEHUIO HOBOT'O
Poccuiickoit denepanuu ¢ ocoOeHHOCTeH COLIMAJIBHOTO U | MaTepuaia; TEKYIUN
y4eToM 0COOEHHOCTEH KyJIbTYpHOI'O KOHTEKCTa KOHTPOJIb B (opme
COLMAJIBHOTO U KYJITYPHOTO BBICTYTIICHHS c
KOHTEKCTa COOOIIIEHHEM,
rpaduveckue U
HU(ppPOBBIE  JAUKTAHTHI,
3amuTa pedepatos,
CO3JIaHUE TIPE3CHTALINT,
UHTEpIpeTanus
pe3yJIbTaToB
HaOII01eHU I 3a
NEeSITETbHOCTBIO
oOy4arorerocs B
nporecce OCBOCHMSI
o0Opa3oBaTeNnbHOI
IIPOTrPaMMBI
JuddepeHurpoBaHHbIN
3a4et / DK3aMeH
OK 06. ITposBnsTH JIeMOHCTpUPYET OCO3HAHHOCTD U OKcnepTHOe
IpaXkJIaHCKO- riyOuHY NPOSIBICHUS IPaXkIaHCKO- HaOJII0IeHHe U OLIEHKa
NaTPUOTUYECKYIO TTO3UIIHIO, NaTPUOTUYECKUX YYBCTB U IMO3UIIUH B pe3yIbTaToB
JIEMOHCTPUPOBATh Xoze NpoeCCHOHATILHOM AEATENIHOCTH; | (pOpMUPOBaHUS

OCO3HAHHOE [IOBEJICHUE HA
OCHOBE TPATULIMOHHBIX
POCCUICKHX JyXOBHO-
HPaBCTBEHHbIX LIEHHOCTEH, B

- IOJIHOTY U OCO3HAHHOCTH COHHaﬂbHOﬁ
3HAYMMOCTH BHIOPAHHOM
CIICHUAJIBHOCTH,

MTOBEICHYECKUX HABBIKOB
B X0J1¢ 00y4YeHUs
JuddeperumrpoBaHHbBIH
3a4eT / DK3aMeH

30




TOM YHCJIE C Y4ETOM
rapMOHHU3alNU
MEXHALMOHAIbHBIX U
MEXXPEITUTNO3HBIX
OTHOLLICHUH, TPUMEHSATH
CTaHJAPTHI

- chopMHPOBAaHHOCTH U OCO3HAHHOCTH
CHUCTEMBI MaTEPUAITbHO-TYXOBHBIX
IIEHHOCTEH;

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

AHTUKOPPYIILIUOHHOTO
NOBE/ICHUs
OK 07. CopeiicTBOBaTH ConelicTByeT COXpaHEHUIO OIICHKA peuieHui
COXPAHEHHUIO OKPY’KaIOIIEi OKpY’KaroIllen cpesibl U COOTIOICHUS CUTYallMOHHBIX  3ajady,
Cpeabl, pecypcocOepexeHHo, | HOPM 3KOJOrMYECKON O€30acCHOCTH; BBISIBJICHHE MOTHBAIINH K
MPUMEHSTh 3HaHUS 00 - OmnpenensieT HanpaBICHUs U3YYECHHUIO HOBOTO
U3MEHEHHUHU KJIMMAaTa, pecypcocOepexeHns B paMKax MaTepuana; TeKYIIHA
MIPUHITUTIEI OEPEHKITUBOTO po¢eCCUOHATBHON JIeATETLHOCTH; KOHTPOJIb B (opme
IPOM3BOJICTBA, 3P (HEKTUBHO - coOJII0/1aeT MpaBmiIa SKOJIOTHYECKON BBICTYIUICHUSI c
IEWCTBOBATH B 0€301acHOCTH MPHU BEJICHUU COOOIIIEHHEM,
Ype3BBIYAIHBIX CUTYAITHSIX npoeCCUOHATLHOMN IEATEIbHOCTH; rpaduveckue U
- OnpenensieT MyTH oOecreueHus nu(ppoBble  TUKTAHTHI,
pecypcocOepeKeHus; 3alUTa pedepatos,
- BeiObupaer aeiicTBus u GopmsI CO37IaHNE TIPE3CHTAIINH,
MOBE/ICHUS B UYPE3BBIYAITHBIX UHTEPIIPETALNS
CUTYalUsX; pe3ynbTaToB
- Cobmromaer TpeOOBaHUS HaOI0IeHU 3a
0€30MaCHOCTH KU3HEEATEIbHOCTH, JESITEIIbHOCTHIO
OXpaHbI TPy/Aa IPH OpPraHU3aAlNN oOyuarorerocs B
00pa3oBaTeNnpHOro Mporiecca. nporecce OCBOEHUS
o0Opa3oBaTeNnbHOI
IPOrPaMMBI
JuddepeHurpoBaHHbIN
3aueT / DK3aMeH
[IK 1.2 BpmonsaTs BBIPQKECHUS, IPUMEHSAS MaTeMaTHYECKHE | DKCIIEPTHOE

CTaHJapTHbBIE (TUIIOBBIC)
pacyeThl CTPOUTEIBHBIX
KOHCTPYKLUN

3aKOHBI;
HpOBOI[I/IT BBIUHUCJICHHUA 110 HU3BCCTHBIM
YHUCIIOBBIM JIAHHBIM, MPUMECHSISI 3HAHHS O

CTETICHSX, KODHSIX, norapudmax,
OCHOBHBIX TPUTOHOMETPUUECKUX
GyHKIUSX;

Brimonnser MIOCTPOECHUE

MHOTOT'PaHHHUKOB, TEJI BPAIlIEHUS, a TaK Ke
UX  KOMOMHAIUH Opu  TOMOIIN
YEePTEKHBIX HHCTPYMEHTOB, a TaK K€ «OT
PYKI»;

[Tpon3BoauT aHanu3 rpapuuecKoro u
YHCIIOBOTO MaTepuaia BEIOOpKU

HAOJIFOICHUE U OLICHKA B
MPOIIECCE BBITOJIHCHUS:

- MPAKTHYECKHUX
3aHATHIL;

- 3aJTaHUH 110
CaMOCTOSITEIbHON
pabore;

- 33/IaHUN IO
KOHTPOJIbHOH paboTe;

- B IIporiecce
BBITTOJTHEHHS
WHIUBUIYTHHOTO
MPOEKTA.

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

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

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

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

2. Onpenenuts BU rpaduka GyHKIMH, H300paKEHHOTO HA PUCYHKE:

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

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

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

4. Pemure 3aauy:

C ceHTAOps 10 Mail Ha KeJIE3HOAOPOKHBIE OMIICTHI TS IIKOJILHUKOB JIeicTByeT ckuaka 50% ot
CTOMMOCTH OuJIeTa JJis B3pocaoro. B ceHTsa0Ope cemps (Mama, mamna u peOeHOK-ITKOTBHUK)
Kynuia Ouiersl Ha rnoe3a. JKene3HoI0poKHBIN OUIIeT 7Sl B3POCIIOro Maccakupa

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

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

6
Pemre HepaBeHcTso: 3¥71 > 9

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

0

Haiiaure nuomans TpeyroiabHUKa, H300paskeHHOTO HAa PUCYHKE

ol i s s e
[T S,

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

Boruucnure: log, 44 —log, 11

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

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

11. /TaHbl BEKTOPHI AB(-1;3;-3) HR (4; =5; 1). Haiinure cyMMy U pa3sHOCTh BEKTOPOB.
12. Pemure ypaBuenue: log,(x — 12) = 3, log;(x+9) = 4
13. Pemmute HepaBenctBo 572 <125, 8x-8 > 9x+8

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

N 107, 57
15. IlepeBeaure Mepy U3 paiaHHON B IpasyCHYIO 53

16. Pemure ypaBHeHue: 22%-302X—4=0; 3% 4+8:3*—-9=0
A

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

. 2T
Sin—
3

51 17w 51

. 17m .
SIN—*CO0S— — COS—* SIn—
6 3 6 3

18. Pemmmre 3amaqy:

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

- Yepes BepIIMHY OCTPOro yria npsMoyroiabHoro TpeyroibHuka ABC ¢

npsimbiM yriioM C mpoBeneHa npsiMasi AD, nepneHauKysipHast II0CKOCTH
tpeyroasuuka. Haiinure paccrosiaue ot Touku D 1o Bepummu B u C, ecin a=6, b=8, ¢c=10.

Bonpoch! 1151 MOATOTOBKH K K3aMeHY:

Bapmuanr 1
Yactp 1
Omeemom K 3a0anuam 1-12 aensemces yenoe uucio unu KOHeUHAs 0eCAMUUHaA
0poos. Bo écex 3a0anuax uucia npeononazaomcs 0eiucmeumelbHblMu, ecii 0moeabHo He
YKa3ano uHoe. 3anuuiume noayuueuieecs Yucio cCnpasa om Homepa cOOmeem cmeyiouezo
3a0anusn. Eounuywvl usmepenusn nucamo He HYyHCHO.
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1. B tpeyronbuauke ABC yron C pasen 90°, AC=4, sinA = 0,6. Haiigure
AB. Y

2. Haiinurte kBapaT UIMHBI BEKTOpA a+b

3. B mummaapuyeckuii cocyn Hamuiau 1800 CMPBOJIBL. YpoBeHb

10

XKUAKOCTH OKa3ajcs paBHbIM 12cM. B Bogy nmosiHOCTBIO nOrpy3uiu fetans. lpu aToM ypoBeHb

YKUJIKOCTH B cOCyJie ToAHsUICs Ha 2 cM. Haiinure o0bem aetanu. OTBeT naiTe B Ky0.cM

4. VI3 MHOXECTBa HATypaJIbHBIX uncen oT 58 mo 82 Haymady BeIOMparoT 0JHO yrcio. Kakosa
BEPOATHOCTH TOT'O, UTO OHO JEJINUTCS Ha 67

5. JIBe (abpuKu BBITyCKAIOT OJMHAKOBBIE CTEKJIA /Ui aBTOMOOMIBHBIX ¢ap. [lepsas padbpuka
Bbimyckaet 40% stux crekoun, Bropas — 60%. [lepas ¢pabpuka Boimyckaet 1% OpakoBaHHBIX
CTeKOJ1, a BTopast — 2%. HaliguTe BEposITHOCTB TOTO, UTO KYIJIEHHOE B MarasuHe CllydyaiiHoe
CTEKJIO OKaXkeTcs 6e3 Opaka.

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

7. Haiinute 3HaueHue BhIpaskeHus + 548° — 4207

8. Ilpsmas y=2X+37 ABsercs KacaTeabHOH K rpaduKy GyHKIuH Y=X+3x2-7x+10. Haiiaure
abcimccy TOYKH KacaHusl.

9. 3aBucuMoCTh 00BeMa crpoca ( (€AMHUI] B MECSI) Ha MPOLYKIHIO MPEIIPUATHS MOHOIIOIUCTA
OT IIEHBI P (THIC. py0. 3a MecsI) Beraucisercs 1o ¢popmyse q=70-5p. Beipyuka npeanpustus r

(B TBIC.pyO 3a MecsI) BhIUMCIsICTCS IO popmyie (q)=gp. Onpeaenure HaMOOIBIYIO LIEHY P,

IIPU KOTOPOH MecsiuHasi BhIpYyYKa cocTaBUT HE MeHee 240 Tric.py0. OTBeT naiTe B THIC.pyO. 3a

en.
10. 3aka3 Ha u3rotosieHue 156 neraneil mepBblit pabounii BEINMONHACT HA 1 yac ObIcTpee, 4yeM

BTOpOi. CKOJIBKO JIeTaliel 3a yac M3rOTaBIMBACT NIEPBBIM pabOUnii, €CITM U3BECTHO, YTO 32 Yac
OH U3roTaBIMUBaeT Ha 1 ACTaJIb 6OJII>H_I€ BTOpPOIo

11. Ha pucynke nzo0paxen rpaduk ¢pynkuun f(X)=kx+b. Haitnure f(-5)
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2
12. Haiingute HauGomnpiiee 3HaueHUE GYHKIUHU Y = 4COS X —éx +9 Ha oTpe3ke {—%;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. OcHoBaHUME HAKIIOHHOW TPEYTOIBHON MPU3MBI — PaBHOOCIPEHHBI TPEYTOJHHUK, BHICOTA
KOTOpOTO paBHa 6, a yron npu ocHosauuu 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~

0,57-4" =512

\/;+2\/V:5
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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

