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[Iporpamma y4eOHOW jmucHuIIMHBL MaTemMaTuka pa3paboTaHa Ha OCHOBE
®DenepanbHOTO TOCYAAPCTBEHHOTO 00pa30BaTEIbHOIO CTAHIApTa CPEAHETO 00IIETr0 00pa3oBaHMs,
YTBEPKJICHHOTO MPpUKa30M MUHHCTEpCTBAa 00pa3oBaHus U Hayku Poccuiickoit denepanun ot 17
Mast 2012 r. Ne 413, Ha ocHoBe DenepanbHOr0O rocyJapcTBEHHOTO 00pa30BaTEILHOTO CTaHaApPTa
cpenHero mnpodeccHoHaIbHOr0 00pa3zoBaHUsl MO NPOodeccHu CpeAaHero MnpodeccrnoHalIbHOTO
obpazoBanus (mamee — CIIO) 35.01.27 Macrtep cebCKOXO03sIiiICTBEHHOI0 MPOW3BO/ICTBA,
YTBEPKACHHOIO MpHKazoM MunucrepctBa npocsemienus Poccuiickoit ®enepauun ot  24.05.
2022 1. Ne 355, u B COOTBETCTBUHM MPUMEPHON pabodyeil mporpaMMmoi o0Ieoopa3oBaTeIbHON
JUCHMIUTMHBL  «MaTtematuka» Ui  TNpOo(ecCHOHANBHBIX 00pa30BaTEeNbHBIX OpraHU3ALUH,
yTBEPKACHHON Ha 3acenannu CoBeTa IO OLIEHKE COJEpKaHUsl U KayecTBa MPUMEPHBIX pabodmx
mporpaMM  00IIe00pa3oBaTeNbHOTO M COIMAIbHO-TYMAHUTAPHOTO  IIUKIOB  CPEIHEro

npodeccuoHansHOro oopazoBanus, mpoTokoa Ne 14 ot «30» Hosi6ps 2022 .

ABtop cocraBurens: [lumuénok E.H, npenonasatens matematuku A® OI'BIIOY «TIIT»

[Iporpamma paccmotpena Ha 3acenanun Metogudeckoro oowenuuenus A® OI'BIIOY

«Tomckuii nomuTeXHUYECKUN TEXHUKYM» (IpoTokoi oT 18 utons 2024 roxa Nel7).
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1.  OBIIASI XAPAKTEPUCTHKA \I”ABO‘IEI?JI ITPOI'PAMMBbI
OBIIEOBPA30OBATEJIBHOU YYEBHOU JUCIIAIIJIMHDBI «®u3nka»

1.1.MecTo0 AUCHHMILUINHBI B CTPYKTYpe OCHOBHOI1 00pa30oBaTe/IbHOIi IPOrpaMMbl
CIIO:

O6meobOpa3oBaTenbHas  guciumimHa  «MartemaTtukay  gBiseTcss  00s3aTeNbHOM — YacThiO
0011e00pa3oBaTeIbHOrO IUKIA 00pa3oBaTeNIbHONW MporpaMmbl B cooTBeTcTBUH ¢ PI'OC mo

npodeccuu: 35.01.27 Macrep ceJibCKOX03HCTBEHHOT0 ITPOU3BOICTBA
1.2. Heau U miIaHupyeMblie pe3yabTAThl 0CBOCHUS IUCIUILINHbI:

1.2.1. Ieau aAucHUMIMHBI

Copepxanrie TporpamMmbl  00IIEOOpa30BaTEIBPHOW  JAHCHUILIMHBI «MareMaTukay
HAIpPAaBIIEHO HA JIOCTHKEHUE PEe3yNIbTaTOB €€ U3yueHUusi B cOOTBeTCTBUU ¢ TpeboBanusimu OI'OC
COO c yuerom npodeccuonanphoii Hanpasiennoctu ®I'OC CIIO.

1.2.2. [lnanupyemble pe3yJabTAThl OCBOEHHsI 0011e00pa30BaTEIbHON IMCUUILIUHBI B
cootBeTcTBUU ¢ ®I'OC CIIO 1 Ha ocHoBe ®I'OC COO

Oco0oe 3HaueHue AUCHUIUIMHA UMeeT npu popmupoBanuu u pa3sutuu OK u [TK



O0mme KoMIeTeHIINHU

IInanupyemble pe3ybTaThbl 00y4eHHA

Oomme!

JMcuunIMHaApHbIe?

OK 01 Bri6upats criocoOsr
[peLICHUs 3a1a4
podhecCHOHATBLHOM

eI TeIbHOCTH
[PUMEHHUTETBHO

K pa3IMYHBIM KOHTEKCTaM

- TOTOBHOCTh K TpPYIYy, OCO3HAHHE IICHHOCTH
MacTepcTBa, TPy H0I00He;

- TOTOBHOCTbH K aKTUBHOU JCATCIIbHOCTH
TEXHOJIOTUYECKOM U COIMAIbHOM HAIIPaBICHHOCTH,
CIIOCOOHOCTh ~ MHUIIMUPOBATh, IUIAHUPOBATH H
CAaMOCTOSITEIILHO BBIMOJHAT TaKYIO JCSITEIBHOCTD;
- UHTEpEC K pa3JInYHbIM chepam
PO ECCHOHAIBHON JEATEIHHOCTH,

OBnasneHue YHHUBEPCAIbHBIMU y4eOHBIMU
IIO3HABATCIIbHBIMU I[eI>'ICTBI/I$IMI/II

a) 0a30BBIC JTIOTUUECKHUE ICUCTBUS:

- CaMOCTOSITEIIBHO bopMynupoBaTh u
AKTYyaJIM3UpoBaTh NpoOIeMy, paccMaTpuBaTh ee
BCECTOPOHHE;

- YCTaHaBJIMBATh CYIIECTBEHHBIH NpPHU3HAK WIH
OCHOBAHUA JIA CpaBHCHI/ISI, KJ'IaCCI/I(bI/IKaIII/II/I nu
0000IICHMS,

- ONpeNeNsTh IeNU JICATEeIHHOCTH, 3aJaBaTh
napaMeTpLI 158 KpI/ITepI/II/I UX JOCTHIXCHHA,

- BBISBJISITH 3aKOHOMEPHOCTH WM TMPOTUBOPEYHS B

pacCMaTprUBACMBbIX ABJICHUAX,

-BJIaJIETh METOAAMHU JIOKA3aTEIbCTB, AJITOPUTMAaMU PELLEHUS 3aay;
yMeHue (pOpMyIUPOBATh ONPEICTICHHS, AaKCHOMBI U TEOPEMBI,
[IPUMEHSTH UX, IPOBOJIUTH J10Ka3aTEIbHBIE PACCYKIECHUS B XOE
peleHus 3ajau;

- YMETb OIEpPUPOBAThH MOHATHSIMU: CTETIEHb YUCIIA, JJorapuM YuCIa;
YMEHUE BBIIOJIHATH BHIUMCIICHUE 3HaYeHUH 1 ITpeoOpa3oBaHus
BBIPA)KEHUI CO CTENeHAMU U Jiorapudmamu, npeoOpa3oBaHus
TPOOHO-pAlIMOHATILHBIX BRIPAKECHHI;

- YMETb OIIEPUPOBATh MOHATUSAMU: PaLlUOHAIIBHBIE,
MppalroHaIbHbIC, TOKa3aTeIbHbIE, CTETICHHBIE, IoTapu(MUIECKHE,
TPUTOHOMETPUUECKHUE YPAaBHEHUSI U HEPABEHCTBA, UX CUCTEMBI;

- YMETb ONEpPUPOBATH MOHATHAMMU: (YHKIIMS, HETIPEphIBHAS
(yHKIMS, TPOU3BOHAS, IEpBOOOpa3Has, ONpeAeICHHbIN HHTErpa;
YMETh HaXOJUTh IPOU3BO/IHBIE AIEMEHTAPHBIX (DYHKIMHA, HCTIONIB3YS
CIIPaBOYHbBIE MaTEpUAJIbI; UCCIEA0BATh B IPOCTEHIINX CITydasx
(yHKIIMY HAa MOHOTOHHOCTb, HAXO/IUTh HAauOOJIbIINE U HAUMEHbIIINE
3HaueHUs! QYHKIUI; CTPOUTH I'pa) KK MHOTOUJIEHOB C
MCII0JIb30BAHMEM allapaTa MaTeMaTHYeCcKOro aHalu3a; MPUMEHSTh
[TPOM3BOJIHYIO MPHU PELICHUH 33/1a4 Ha IBUKEHHE; pelIaTh
[IPAKTUKO-OPHEHTUPOBAHHBIE 33]]aui Ha HAaHOOJIBIINE U
HauMEHBIINE 3HAUYEHUS, Ha HaX0X/IEHNUE IIyTH, CKOPOCTH U
YCKOPEHUS;

1 YKa3bIBaOTCA IMYHOCTHbIE M MeTanpeaMeTHble pesyabTaTtbl 3 ®rOC COO (B nocnegHel pegakumm ot 12.08.2022) 8 oTrnaronbHol dopme, popmupyembie
06u1eobpasoBaTeibHOM ANCLUNANHON
2 IncumnanHapHble (NpeameTHbIe) pe3ybTaTbl YKa3blBaloTCA B COOTBETCTBMM C UX MOMHbIM nepeyHem 8o ®FOC COO (8 nocneaHen pegakumm ot 12.08.2022




- BHOCUTH KOPPEKTHBBI B JICATEIIHHOCTh, OIICHUBATH
COOTBETCTBUE PE3YJIbTATOB IICJISIM, OIICHUBATH
[PUCKHU TIOCTICICTBHIA JESTEILHOCTH,

- pa3BUBaTh KPEATHBHOE MBIIICHUE TIPH PEIICHUH
PKU3HEHHBIX TTPO0JIeM

0) 0a30BBIC UCCIICAOBATEIIBCKUE ACHCTBUSA:

- BJIaZICTh HABBIKAMH Y4eOHO-HCCIIEI0BATEIIBLCKON H
MPOCKTHOM JEATCIILHOCTH, HABBIKAMH Pa3peIICHHUS]
po0Jem;

- BBISBJISATH TNPUYHHHO-CIICJCTBCHHBIC CBSI3U H
AKTYyaJIM3UPOBATh 3a1a4y, BBIABUTATh THIIOTE3Y €€
[pCILICHUS, HaXOIUTh apryMeHThI IS
TOKa3aTelbCTBA CBOMX YTBEPIKICHHM, 3a/1aBaTh
MapaMeTpbl U KPUTEPUU PEIICHHUS,

- aHANU3UPOBATh TMOJYYCHHBIE B XOJ€ PEIICHUS
3aladll pPe3yNIbTAThl, KPUTUYCCKH OICHUBATH WX
ITOCTOBEPHOCTh, TPOTHO3MPOBATh W3MCHEHUE B
HOBBIX YCJIOBHUSX;

-- YMETh MEPCHOCUTh 3HAHUS B MTO3HABATEIIBHYIO H
MPAKTHYECKYIO0 00JIaCTH KUZHEIEATEIbHOCTH;

- yMeTh MHTETPHPOBaTh 3HAHUS U3 Pa3HBIX
MpeIMETHBIX 00IacTei;

BbIABUI'ATH HOBBIC

HJICH,
OPUTMHATIBHBIE MOX0/IbI U PELICHUS;

npeajiaraTtb

i34 CITOCOOHOCTH ux UCIIOJIb30BAHMS

[TO3HABATEJIBHON U COI[MAIIBHOW MPAKTHKE

- YMETh ONEPUPOBATH MOHATHIMU: PallMOHANbHAS (QYHKINSA,
rokaszaTenbHast QyHKIHS, CTereHHas (PyHKIUs, JorapupmMudecKas
(yHKIMS, TPUTOHOMETPUYECKUE PYHKINHU, 0OpaTHbIC (QyHKIUH;
YMEHHE CTPOUTH 'pauKy N3yYSHHBIX (DYHKIUH, HCIIOIB30BAThH
rpaduKy IpU U3y9EHUHN TIPOLIECCOB U 3aBUCUMOCTEH, ITPH PEIICHUN
3agay U3 APYruX y4eOHBIX MPEIMETOB M 3a]a4 U3 pealbHON KHU3HU;
BBIPAXKATh POPMYJIaMU 3aBHCUMOCTH MEXK/1y BETHYHHAMH;

- YMETh penaTh TEKCTOBBIC 3374l Pa3HBIX TUIIOB (B TOM YHUCIIE HA
MPOIICHTHI, JI0JIM ¥ YacTH, Ha JABIKEHHE, padOTy, CTOMMOCTb
TOBAPOB U YCIIYT, HAJIOTH, 33J]a4l M3 O0JIACTH yIPABICHUS JTUIHBIMU
1 CeMEIHBIME (pHAHCAMM); COCTABIISTH BHIPAKCHUS, YPABHEHUS,
HEpPaBEHCTBA M UX CHCTEMBI 110 YCJIOBUIO 3a/1auH, UCCIIEI0BAThH
MOJTy4E€HHOE PELICHUE U OIICHUBATh IPaBI0M0100HOCTh
PE3yJIbTATOB;

- YMETb ONIEpUPOBAThH MOHATHAMMU: CpeHEe apu(PMETHUECKOE,
MenraHa, HauboJbIee U HAaMMEHbIIee 3HAYCHHS, pa3Max,
criepcusi, CTaHAaPTHOE OTKIIOHEHHE YHCIIOBOTO Habopa; yMeTh
M3BIIEKATh, MHTEPIPETHPOBATH HHPOPMAIIUIO, TIPE/ICTABICHHYIO B
Ta0nuIax, Ha JuarpaMMax, rpadukax, OTpaKarollyt0 CBOMCTBA
peabHBIX MPOLIECCOB U SBJICHUMN; PEACTABIATH HHPOPMALIUIO C
[OMOILBIO TAOJIMI U TUarpaMM; UCCiae10BaTh CTATUCTUYECKUE
TaHHbIE, B TOM YHUCIIE C IPUMEHEHHEM IpaduecKuX METOJI0B U
PIIEKTPOHHBIX CPEJICTB;

- YMETb ONEPUPOBATH MOHATHIMMU: CIIy4alHBIN ONBIT U CIy4aiiHOE
COOBITHE, BEPOSITHOCTD CITYYallHOTO COOBITHS; YMEHHE BBIUYUCIISATH
BEPOSITHOCTH C UCTIOB30BaHUEM I'paUIECKUX METOJIOB; IPUMEHSTh
(hOpMYJIBI CITOKEHHSI 1 YMHOKEHHSI BEPOSTHOCTEH, KOMOWHATOPHBIE
(hakThI ¥ POPMYITBI IPH PEIICHUH 33]1a4; OLIEHUBATH BEPOSTHOCTH




[peabHBIX COOBITHI; 3HAKOMCTBO CO CIIy4aifHBIMHU BETMYUHAMH,
YMEHHUE PUBOIUTH IPUMEPHI MPOSBICHHUS 3aKOHA OOJBIINX YUCET B
[IPUPOTHBIX U OOIECTBEHHBIX SIBICHUSX;

- YMETh ONEPUPOBATH MOHATHIMHU: TOUYKA, IPSIMAsi, TNIOCKOCTb,
POCTPAHCTBO, ABYTPAHHBIN YTOJI, CKPEIIHBAIOIIUECS MTPSIMBIE,
NapaJyIeIbHOCTh M MEPIICHAUKYIISIPHOCTD MPSIMBIX U TNIOCKOCTEH,
YTOJI MEXKIY MPSMBIMH, YTOJI MEXKIY PSIMOM U TUIOCKOCTBIO, YTOJI
MEXIY TUIOCKOCTSIMH, PACCTOSIHUE OT TOUKH 0 THIOCKOCTH,
[paccTOsTHUE MEXAY IPSMBIMHU, PACCTOSHHE MEXY TUIOCKOCTSIMHU;
YMEHHUE HCIIOJIb30BaTh MPU PEUICHNUH 33124 U3YYCHHBIC (DaKThI U
TEOpPEMBI IJITAHUMETPUH; YMEHHE OLIEHUBATh pa3Mepbl 00BHEKTOB
OKPY’KaIOIIEr0 MUPA;

- YMETb ONEPUPOBATH MOHATHIMH: MHOTOIPAHHHK, CCUCHHE
MHOTOrpaHHMKa, Ky0, mapajuienenumnes, npusMa, nupamMmuaa, purypa
1 IOBEPXHOCTH BpallleHHs], WIMHAP, KOHYC, map, cepa, ceueHus
(buTypBI BpaleHusl, IIIOCKOCTh, Kacaromasics cepbl, IIHHApPA,
KOHYCA, IJIOMIA (b TIOBEPXHOCTH MTUPAMUJIBI, IPH3MBI, KOHYCA,
IUITUHPA, TT0MAas chephl, 00beM Ky0a, TpsSMOYTOJIBHOTO
MapajiesienuIes1a, MMpaMuabl, IPU3MbI, IUJIHHIPA, KOHYCa, Iapa;
YMEHHE U300paxkaTb MHOIOI'PaHHUKH U TIOBEPXHOCTH BpallleHHs, UX
CEUeHHsI OT PYKH, C TOMOIIIBIO YEPTEKHBIX MHCTPYMEHTOB U
PIIEKTPOHHBIX CPEJICTB; YMEHHE PACIO3HABATH CUMMETPHUIO B
[IPOCTPAHCTBE; YMEHHUE Paclo3HaBaTh MIPABUIbHBIE MHOTOTPAHHUKH;
- YMETb ONEpPUPOBATH MOHATHAMMU: ABH)KEHHE B IPOCTPAHCTBE,
Mo100HBIE (GUTYPHI B TPOCTPAHCTBE; MCIIOJIF30BaTh OTHOIICHHUE
rIomael moBepxHocTel 1 00bEMOB MOIOOHBIX (GUTYp HpU

[pEIICHUH 3a]1a4;




- YMETb BBIYUCIIATH FEOMETPUUECKHE BEIUUNHBI (JUIMHA, YIod,
[101113/1b, 00BEM, TUIOIIAAb TOBEPXHOCTH ), UCIIOIB3YS N3yUYCHHBIE
(hOpMYJIBI 1 METOJIBI;

- YMETb OIIEPUPOBATh MOHATUSAMU: IPSIMOYTOJIBHAS CUCTEMA
KOOpAMHAT, KOOPAUHATHI TOUYKHU, BEKTOP, KOOPAUHATHI BEKTOPA,
CKaJISIPHOE MPOU3BEIACHUE, YTOJI MEXy BEKTOPaMHU, CYyMMa
BEKTOPOB, IIPOU3BEICHUE BEKTOPA HAa YUCIJIO; HAXOAUTH C IOMOLIBIO
M3y4eHHBIX (DOPMYJT KOOPIUHATHI CEPEIMHBI OTPE3Ka, PACCTOSHUE
MEX]y IByMSI TOUKaMU;

- YMETb BBIOUPAThH MOAXOIALINI U3yUEHHBIH METO JIsl PELICHUS
3a/1a4M, paclio3HaBaTh MaTeMaTH4ecKue (PaKThl 1 MATEMaTUYECKUE
MO/JIENIU B PUPOJIHBIX U OOIIECTBEHHBIX SBJICHUSAX, B HCKYCCTBE;
YMEHME IPUBOAUTD IPUMEPBI MATEMATHUECKUX OTKPBITHI
[POCCUICKON U MUPOBOM MaTEMaTUYECKON HAYKH.

- YMETb OIIEPUPOBATh MOHATUSAMU: ONPEACIECHUE, AKCHOMA, TEOPEMA,
CJIEICTBUE, CBOMCTBO, IPU3HAK, JOKA3aTEIbCTBO, PABHOCUJIbHBIE
(bopMynUpOBKHU; yMeHHE (HOPMYITHPOBATH OOpaTHOE U
[IPOTHBOIOJIOKHOE YTBEPKICHHUE, TPUBOIUTH IPUMEPHI U
KOHTPIIPUMEPBHI, UCII0JIB30BATh METOJT MAaTEMaTUYECKON UHTyKIIUY;
IPOBOANTH JOKA3aTEIIbHBIE PACCYXKACHHUS ITPU PELICHUH 3a/1a4,
OLICHUBATH JIOTHYECKYIO MTPaBUIIBHOCTh PACCYKICHUI;

- YMETh OIIEPUPOBATh MOHATUSIMU: MHOKECTBO, TOJIMHOXKECTBO,
oIepaly HaJl MHOKECTBAMH; YMEHHUE UCIOIb30BaTh TEOPETUKO-
MHO>KECTBEHHBI armnapar Juisi ONUCaHHsI pEaJIbHBIX ITPOLIECCOB U
SIBJIEHUM MPU PELICHUH 3a/1a4, B TOM YHCJIE U3 IPYTUX YUeOHBIX
[IpEeIMETOB;

- YMETh OIEpUPOBATh MOHATUSAMU: Tpad, CBA3HBIN rpad, nepeso,
[UKJI, Tpad Ha MJIOCKOCTH; YMEHHUE 3aJjaBaTh U OMUCHIBATh I'padbl




Pa3IMYHBIMU CIIOCOOAMU; MCTIOJIB30BATh rPpadbl MIPH PELICHUN
3aj1ad;

- YMETh CBOOOTHO OTIEPUPOBATH MOHATHIMH: COUETAHUE,
[IepEeCTaHOBKA, YMCIO COYETAHUHN, YUCIIO NIEPECTAHOBOK; OMHOM
HproTOHA; yMeHUe NPUMEHATh KOMOMHATOPHBIE (PAKTHI U
paccy>XIeHMs Ul PEeLIeHus 3ajay;

-yMETb ONEPUPOBATh NOHATUAMU: HaTYpaJIbHOE YUCIIO, LIEJI0e
YKCII0, OCTATOK 10 MOJYJIIO, PAllMOHAIBHOE YUCIIO,
MPPALMOHATIbHOE YU CIIO, MHOXKECTBA HATYPAJIbHBIX, LENbIX,
[pallMOHAJIbHBIX, IEHCTBUTENBHBIX YMCEN; YMEHUE UCIIOIb30BaTh
[IPU3HAKU JE€TUMOCTH, HAUMEHbBIIUI OOIINI JeTUTeNb U
HalMEeHbllIee o01ee KpaTHOe, alnropuT™ EBkinaa npu penieHnn
3a]1a4; 3HAKOMCTBO C PAa3JIMYHBIMU O3ULIMOHHBIMU CHCTEMaMHU
CUHCIICHUS;

- YMETh CBOOOTHO OTIEPUPOBATH MOHATHAMM: CTENEHB C LIETBIM
[oKa3zaresjaeM, KOpeHb HaTypalbHON CTENEHU, CTENEHb C
[pallMOHAJILHBIM [TOKA3aTeNIEeM, CTENEHb C JeMCTBUTEIbHBIM
(BEIIeCTBEHHBIM) ITOKa3aTeseM, jJorapudm 4ucia, CHHyC, KOCUHYC U
TaHI€HC ITPOU3BOJIBHOTO YHCIIA;

- YMETb OIIEPUPOBATh MOHATUAMU: TOKAECTBO, TOXKIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHUE, HEPABEHCTBO, CCTEMa YpaBHEHUH U
HEPABEHCTB, PABHOCUIILHOCTh YPAaBHEHUH, HEPABEHCTB U CUCTEM,
paliMOHaJIbHbIE, UPPALIMOHAIbHBIE, I0KA3aTEbHbIE, CTEIIEHHBIE,
lTorapupmMuyecKie, TPUrOHOMETPUYECKHE YpaBHEHU S, HEpaBEeHCTBA
11 CUCTEMBbI; YMEHHE peliaTh YpaBHEHHs], HEPaBEHCTBA U CUCTEMBI C
[TOMOIIBIO PA3IMYHBIX IPUEMOB; pellaTh YPaBHEHMsI, HEPABEHCTBA U

CUCTEMBI C ITAPAMETPOM; IPUMEHATh YPABHEHUS, HEPABEHCTBA, UX




CHCTEMBI JJIsl pEIICHUs] MaTeMaTHYECKUX 3aa4 1 3a/1a4 U3
pa3M4YHbIX 001aCcTeil HAYKH U PEATbHOM KU3HH;

-yMETb CBOOOIHO OMIEPUPOBATh MOHATUAMU: rpaduk QyHKIHH,
oOpaTtHast GyHKIUS, KOMIIO3UIIUS PYHKIIUH, JIMHEHHAST (PYHKITUSA,
KBaJpaTH4Has QYHKLUS, CTeNIeHHas: QYHKLHUA C LETbIM
[I0Ka3aTesaeM, TPUTOHOMETpUYECKUe (PyHKLMHU, 0OpaTHbIE
TPUTOHOMETpHUUYECKHE (DYHKIMH, TTOKA3aTeIbHas 1
morapugmmdeckas pyHKIUN;, yMEHHUE CTPOUTH rpaduku HyHKIIHH,
BBITTOJIHATH MPE0Opa3oBaHus rpaduKoB (PyHKITHIA,

YMEHHUE HCIIOJIb30BaTh IpaduKu (PYHKIUH 151 U3Y4YEHUS TPOLIECCOB
W 3aBUCHMOCTEH TPH PEIICHUH 3a/1a4 U3 APYTuX y4eOHBIX
[PEIMETOB U U3 PEANbHOM XKU3HU; BhIpaXaTh GopMyIaMu
3aBHCUMOCTH MEX/ly BeJIUUYNHAMM;

YMEHHE CBOOOHO ONEpUPOBATh MOHATUAMU: YETHOCTD (PYHKIIUH,
epUOTUYHOCTb (DYHKIIUU, OTPAaHUYEHHOCTD (DYHKIIUH,
MOHOTOHHOCTBH (DYHKIIMH, SKCTpeMyM (yHKIIUHU, HAUOOJIbIIIee U
HaMEHbIIIee 3HaYCHUsT PYHKIIUU Ha TPOMEKYTKE; yMEHUE
[IPOBOJINTH HCCIIEIOBaHUE (PYHKIINY;

YMEHHUE HCIIOJIb30BaTh CBOMCTBA M rpaduKu (QYHKIMNA IS pEIIeHUS
YpaBHEHMIA, HEpAaBEHCTB U 3a/1a4 ¢ ITapaMeTpaMu; H300pakaTh Ha
KOOPJMHATHOM MJIOCKOCTH MHOXKECTBA PEILIEHUH ypaBHEHUIA,
HEpaBEHCTB U UX CHCTEM;

- YMETh CBOOOTHO OTIEPUPOBATH MOHATHIMMU: OCIEI0BATEIBHOCTbD,
aprMeTHUecKas IPOrpeccHsi, FTeOMEeTpHUECcKasi POrpeccHs,
0eckoHeuHO yOBIBaoIasi FeOMETpUIecKast MPOTPECCHsT; YMEHUE
3a1aBaTh MOCIIEIOBATEIIFHOCTH, B TOM YHUCIIE C TTOMOIIBIO

[PEKYPPEHTHBIX POPMYJT;




- YMETb ONEPUPOBATH MOHATHIMH: HEMPEPHIBHOCTH (PYHKITUH,
ACHMIITOTHI rpaduka GyHKINH, IEpBast U BTOPast IPOU3BOIHAS
(yHKIIMU, TEOMETPUYECKHUNA U PU3MUECKUI CMBICI POU3BOIHOM,
1epBOOOpa3Has, ONpeAEICHHbIN HHTErpajl; yMEHUE HAXOIUTh
ACUMIITOTHI rpaduka GYHKINN; YMEHHE BBIYUCIIATH IPOU3BOIHbIE
CYMMBI, IPOU3BEICHUS, YACTHOTO U KOMITO3ULIMH (DYHKIIUH,
HAXOJIUTh YPaBHEHHE KacaTeNbHOU K rpaduKy (PyHKIMHU;

YMEHHUE HCIIOJIb30BATh MIPOU3BOIHYIO IS UCCIIEAOBAHMS (DYHKITHIHA,
IUTs1 HAXOKIACHUS HAMITYYIIero PeIeHuUs B MPUKIAIHBIX, B TOM
YrCIIe COIMATbHO-9KOHOMUYECKUX U (PU3NYECKUX 3a/1a4ax, s
OIIpeIeNIeHUs] CKOPOCTH U YCKOPEHUS; HAXOIUTh TUIOIIAANA U
00BbEeMbI (PUTYp ¢ TOMOILBIO UHTErpalia; IPUBOAUTH IPUMEPHI
MaTeMaTHYECKOro MOJICIMPOBAHUS C TOMOIIIBIO

b dhepeHIMaTbHBIX YPaBHEHHI;

- YMETb ONEpPUPOBATH MOHATHAMM: KOMIUIEKCHOE YHCIIO,
COIPSDKEHHBIE KOMIUIEKCHBIE YHCIIa, MOYJIb H aPTyMEHT
KOMILJIEKCHOTO Yuciia, (opMa 3allucu KOMIUIEKCHBIX YHCENl
(reomeTpuueckas, TPUTOHOMETPHYECKas U anredpandeckas); yMeTh
[TPOU3BOINTH APUPMETHIECKHE TCHCTBHS C KOMILIEKCHBIMHU
4rcIaMU; TPUBOANUTE IPUMEPHI UCTIOIb30BAHUS KOMITJIEKCHBIX
qrcen;

- YMETh CBOOOTHO OTIEPUPOBATH MOHATHIAMMU: CPEIHEE
apupMeTHUecKoe, MeJMaHa, HauOoJbIllee U HaMEHbIIIee 3HAYeHUS,
pa3max, TUCIepCHsl, CTAaHJApPTHOE OTKJIOHEHHE ISl ONMCaHUS
YHCIIOBBIX JTaHHBIX; YMEHHE UCCIIEIOBATh CTATUCTHYECKUE TAaHHBIE,
B TOM YHCIIE C TPUMEHEHUEM I'pad)UIeCKUX METOJIOB U DJIEKTPOHHBIX
CpeacTB; TpaduUYeCcKu UCCIeA0BATh COBMECTHBIE HAOIIOCHUS C
[MOMOIIBIO JUarpamMM pacCEeUBaHUs U JIMHEHHON PErpeCcCHu;
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- YMETh HaXOJIUTh BEPOATHOCTU COOBITHI C HCIIOIB30BaHUEM
rpaduuecKux METOJI0B; IPUMEHSATH Ul PEeLIeHUs 3a1a4 (POPMYIIbI
CJIO’KEHHS U YMHOKEHUS BEPOATHOCTEH, (hopMyITy MOTHOM
BEPOSATHOCTH, popMyiy bepHyiu, komOuHaTopHble (haKThl U
(hOopMyJIbl; OLIEHUBATh BEPOSTHOCTH PEATIbHBIX COOBITUI; yMEHHE
OIIEpUPOBATh NOHATHAMH: CIIy4YaliHasi BEIMYMHA, PACIIPENCICHUE
BEPOATHOCTEH, MATEMATUUECKOE 0XKUIAHUE, TUCIIEPCHS U
CTaHJApTHOE OTKJIOHEHHE CITy4aifHON BEIMYUHBI, ()yHKIIHN
pacpeneIeHus U INIOTHOCTH PaBHOMEPHOT O, II0KA3aTEIbHOIO U
HOPMAaJIbHOI'O PACIIPENCICHUM; YMEHUE UCIIOIb30BATh CBOMCTBA
M3YYEHHBIX PaCIpeleeHUN Ul peleHus 3a/1a4; 3HAKOMCTBO C
[OHSATUSAMM: 3aKOH OOJIBLIIMX YMCEIl, METO/Ibl BBIOOPOUHBIX
VICCIICJOBAHNI; YMEHHUE IPUBOJAUTD IIPUMEPBI IIPOSIBICHUS 3aKOHA
OOJIBIINX YHCEJ B IPUPOAHBIX U OOIIECTBEHHBIX SIBICHUSIX;

- yMETb CBOOOTHO ONIEPUPOBATH MOHATHAMM: TOUKA, MpsMas,
[IJI0OCKOCTB, IPOCTPAHCTBO, OTPE30K, JIy4, IUIOCKUAN YTOJI,
IBYI'pPaHHBIN yTOJI, TPEXTPaHHBIA yIoJl, IepeCceKaroIuecs,
[apaJIeJIbHBIE U CKPEIIHUBAIOIINECS IPSMBIE, IAPAJLIENBHOCTD U
[IEpIEHIUKYIPHOCTD MPSAMBIX U INIOCKOCTEH, YTOJl MEXAY
[IPSAIMBIMH, YTOJI MEXAY IPSAMOM U IUIOCKOCTBIO, YTOJI MEXIY
[JI0CKOCTSMU; YMEHHUE UCIIOJIb30BaTh IIPYU PELICHUH 3314
3ydeHHbIE (GaKThl M TEOPEMBI JIAHUMETPUHN; YMEHHE OLIEHUBATh
pa3Mepbl 00BEKTOB B OKPY’KAIOIIEM MHUpE; YMEHHE ONepHUpOBaTh
[MOHSATUAMU: MHOTOI'PAHHUK, CEYEHUE MHOTOI'PAHHUKA, IIPABUJIbHBIN
MHOTOTpaHHUK, IpU3Ma, TUpaMuia, GUrypa u HOBEPXHOCTh
BpallleHus, WINHIP, KOHYC, Iap, cepa, pa3BepTKa MOBEPXHOCTH,
CCUCHU KOHYCA U WINHJPA, apaJuIeIbHbIE OCH UM OCHOBAHMIO,
CeueHue 11apa, INIOCKOCTh, Kacarolasics cepbl, HUINHAPA, KOHYCA;
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YMEHHE CTPOUTH CEYCHNE MHOTOTPAaHHUKA, 300paxarth
MHOTOTPaHHHUKH, (PUTYPBI U TOBEPXHOCTH BPALICHUS, HX CEUCHHUS, B
TOM YHCJIE C TIOMOIIBIO 3JICKTPOHHBIX CPEICTB; YMEHUE IPUMEHSTh
CBOWCTBA F€OMETPUYECKUX (PUTYP, CAMOCTOSITEIBHO
(hOopMyIMPOBATE ONPENIEIEHUS U3yYaeMbIX (UTyp, BbIABUTaTh
UIIOTE3bl O CBOWCTBAX U MPU3HAKaX F'€OMETPUUECKUX Uryp,
00OCHOBBIBATh UJIM ONPOBEPIaTh UX; YMEHHE IPOBOIUTD
KJIacCU(UKAIUIO QUTYp 110 pa3IHYHBIM PU3HAKAM, BBITIOIHATh
HEOOXO0IMMBIE IOTIOTHUTENIbHBIE TIOCTPOCHUS;

- yMETh CBOOOIHO ONIEPUPOBATH MOHATHAMU: TUIOIAAb (QUTYPEI,
00beM (DUTYpBI, BETMYUHA yTI1a, PACCTOSHUE OT TOYKH JI0
[UIOCKOCTH, PACCTOSIHUE MEX/1y NPSIMBIMH, PACCTOSIHUE MEXKIY
[IOCKOCTSIMU, TUIOIIAb C(hepbl, IUIO0IIAb TOBEPXHOCTH TUPAMU/IBI,
[pU3MbI, KOHyCa, HMINHAPA, 00beM KyOa, IpSIMOYTOJIbHOTO
napaenenunesa, MupaMubl, TPU3MbI, HUIMHAPA, KOHYCA, 11apa;
YMEHHE HaXOUTh OTHOILLIEHNE 00bEMOB MOJI0OHBIX (QUTYD;

- YMETh CBOOOTHO OTIEPHPOBATH TIOHSATHIMH: JIBIKEHHE,
MapajuiebHBIA IEPEHOC, CHMMETPHS Ha TUIOCKOCTH U B
[IpOCTpaHCTBE, OBOPOT, IPeoOpazoBaHue No00us, 10 J00HbIE
(burypbl; yMEHHe pacrio3HaBaTh paBHbIE U 110100HBIE (DUTYPBI, B TOM
4rciie B IPUPOJIE, UCKYCCTBE, apXUTEKTYPE; YMEHUE HCII0JIb30BaTh
reOMETPUUECKUE OTHOIICHHUS, HAXOUTh T€OMETPHUECKUE BETHUUHBI
(TMHA, yroJ, TIIoNaab, 00beM) MPH PeIIeHUH 3aj1ay U3 IPYTHX
y4eOHBIX PEAMETOB U U3 PEAlbHOM KHU3HH;

- YMETh CBOOOTHO OTIEPHPOBATH TOHATHIMH: IPSIMOYTOJIbHAS
cricTeMa KOOPJMHAT, BEKTOP, KOOPAWHATHI TOUYKH, KOOPINHATHI
BEKTOpa, CyMMa BEKTOPOB, MPOU3BECHIE BEKTOPA Ha YHCIIO,
[pa3oKeHue BEKTOpa Mo 0as3ucy, CKaIsIpHOE IPOU3BECHNUE,
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BEKTOPHOE IIPOU3BEIEHUE, YTOJI MEXKY BEKTOPAMU; YMEHUE
1ICI10JIb30BAaTh BEKTOPHBIN 1 KOOPIMHATHBINA METOJ ISl PELICHHUS
rCOMETPHUECKUX 33/]1a4 M 3a/1a4 APYTUX yueOHBIX IPEAMETOB;
ONEPUPOBATH MOHITUAMU: MaTpula 2X2 1 3x3, onpeneanuTeb
MaTpPHULBL, FEOMETPUYECKUNA CMBICII ONIPENETIUTENS;

- YMETb MOJEIINPOBATH PEAJIbHBIC CUTYAllUH Ha SI3bIKE MATEMATHKH;
COCTaBJIATh BBIPA)KCHMSI, yPABHEHNUs1, HEPABEHCTBA U UX CUCTEMBI 110
YCJIOBHIO 33]1a4H, UCCIIEJOBATh IIOCTPOECHHBIE MOJIEH C
MCIIOJIb30BaHUEM ammapaTa anreOpsl, HHTEPIPETUPOBATh
[10JIyYEHHBIH PE3yJIbTaT; CTPOUTHh MaTEMaTHUYECKUE MOJIEIH C
[HOMOIIbIO0 TEOMETPUUYECKUX MTOHATHI U BETUYHH, pelIaTh
CBSI3aHHBIE C HUMHU IIPAKTUYECKHE 3a/1a4H; COCTABIISATH
BEPOATHOCTHYIO MOJIEIb U HHTEPIPETUPOBATH TOTYYEHHBIN
pE3yJIbTaT; pelaTh NPUKJIAJHbIE 3a1a4l CPEACTBAMU
MaTEMAaTHYECKOT0 aHaJIN3a, B TOM YHMCJIE COLUAIbHO-
PKOHOMMYECKOTO M (PU3UYECKOI0 XapaKkTepa;

- YMEHHE BBIOMPATh MOAXOAIIMI METOT [T PELLIeHUs 3a]auu;
[MOHMMaHUE 3HAYUMOCTH MAaTEMAaTUKHU B U3yUYEHUH MPUPOIHBIX U
0OIIECTBEHHBIX MIPOLIECCOB U SBJIEHUHN; YMEHHE PACIIO3HABATh
[IPOSIBJIEHUE 3aKOHOB MaTEMAaTUKU B UCKYCCTBE, YMEHHE TPUBOIUTH
[IPUMEPBI MATEMAaTUYECKUX OTKPBITUIM POCCUNCKON U MUPOBOU
MaTeMaTHYECKON HayKH

OK 02 Hcnonp3oBaTh
COBpEMEHHBIE CpPe/ICTBA
MoKCKa, aHaJIu3a u
MHTEpIIpeTaluy nHpopMaIuy,
1 MTHPOPMAIMOHHBIE
TEXHOJIOTHH JUIsl BBIITOJIHEHUS

B 00acT IEHHOCTH HAYYHOTO MTO3HAHMS:

-c(hopMHpOBaHHOCTH MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO  COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAyKM U OOIIECTBEHHOM MpaKTHKH,
OCHOBAHHOTO Ha Janore KyJbTYD,

- yMEThb OIEpUpOBaTh MOHATHUSAMU: palUOHANbHAS (QYHKIHS,
rokasareiabHas (QyHKUHMsS, cTeneHHas (QyHKUMs, Jiorapupmudeckas
(yHKIUS, TPUTOHOMETpUYecKHe (yHKIHUU, OOpaTHble (QYHKINU;
YMEHHE CTPOUTh TpapUKd H3YyUYEHHBIX (QYHKIHMM, HCHOJIb30BaTH

rpauKy MPU U3YYCHHUH MPOIIECCOB M 3aBUCUMOCTEH, MPU PEIICHUH
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3amad npodeccuoHaTbHON
NeSITeIbHOCTH

CIIOCOOCTBYIOILIETO OCO3HAHUIO CBOErO0 MeCTa B
[OJIMKYJIbTYPHOM MHDE;

- COBEPILICHCTBOBAHUE SI3bIKOBOM M YHUTATEIBCKOU
KyJbTYypbl KaK CpPEICTBAa B3aMMOJICHCTBUS MEXKIY
ITIOJIBMU U TTIO3HAHUS MUDA;

- OCO3HAHME LIEHHOCTH HAYYHOU JEATEJIbHOCTH,
FOTOBHOCTb ~ OCYUIECTBJISITh  MPOEKTHYIO U
M CCIIEI0BATENBCKYIO JIeSTEITLHOCTH|
WHIUBUIyaIHHO U B TPYIIIIE.

OBinasieHue YHUBEpCATbHBIMHU y4eOHBIMU
MMO3HABATEIIbHBIMU JICHCTBUSIMU:

B) paboTa ¢ nHpOpMaIUEH:

- BJIaJIETh HAaBBIKAMU IMOTy4YeHHs] UHPOpMAIUU U3
MCTOYHMKOB Pa3HbIX THUIIOB, CaMOCTOSATEIbHO
OCYILECTBIISATh MOUCK, aHAJU3, CUCTEMATU3AIUIO U
WHTEpIPETA0 HHHOPMAIIUU Pa3IMYHBIX BUJIOB U
(hopM mpeCcTaBICHNUS;

- CO3/1aBaTh TEKCThI B PA3JIMYHBIX (opmarax c
YIETOM Ha3HauYeHWs HMHPOpMAlUM U IIEJIEBOU
AyIMTOPUHU, BBIOWpas ONTUMaIbHYIO  (opMY|
[IPEICTABICHUS U BU3YaJIU3allNH;

- OLICHUBATH

uHpopMaluy,

JIOCTOBEPHOCTb,  JIETUTUMHOCTD
€€ COOTBETCTBUE IIPAaBOBBIM H
MOpaIbHO-ITHYECKUM HOpPMaM;

- HCIIOJIb30BaTh CpPEACTBA HMH(OPMAIMOHHBIX H
KOMMYHHMKAIIMOHHBIX TEXHOJIOTUH B pelIeHUY
KOTHUTHBHBIX, KOMMYHUKaTHBHBIX "

OpTaHHU3allMOHHBIX 3aga4 C CO6J'II-O)I€HI/IeM

3a/1a4 U3 APYruX y4eOHBIX MPEIMETOB U 3a/1a4 U3 pealbHOU JKU3HH,
BEIpXKATh POPMYJIaMU 3aBUCHUMOCTH MEXIY BETHUYNHAMU;

YMETb OIIEpUPOBATh IOHATUSAMHU: TOXKIAECTBO, TOKIECCTBEHHOE
npeoOpa3oBaHue, ypaBHEHHUE, HEPABEHCTBO, CHUCTEMa ypaBHEHHH U
HEPABEHCTB, PAaBHOCWIBHOCTb YPaBHEHHI, HEPAaBEHCTB U CHUCTEM,
palMOHANIbHBIC, HWPPALUOHAIbHBIC, IIOKA3aTEJIbHBIC, CTEIECHHBIE,
lorapupmMuyecKue, TPUrOHOMETPUUECKUE YpaBHEHUs, HEPaBEHCTBA
1 CUCTEMBI; YMETh PEIIATh YPABHEHUS, HEPABEHCTBA U CUCTEMBI C
[IOMOILBIO PA3JIMYHBIX IPUEMOB; PEIIATh YPAaBHEHMsI, HEPABEHCTBA U
CUCTEMBI C MapaMeTpOM; NPUMEHATHh YPaBHEHHs, HEPABEHCTBA, MX
CUCTEMBbI [UIsl pElIeHUs MaTeMaTH4YeCKMX 3aJad M 3a1ad U3
pa3InYHbIX 001acTe HAYKU U PeabHOM KU3HM;

yMeTh  CBOOOJHO  OIEPUPOBATH

HapaJ'IJ'IeHBHLIﬁ CUMMCTPUSA  Ha

IIOHATHUAMMU: JBHXXCHHUC,

IIEPEHOC, IUIOCKOCTH M B
[POCTPAHCTBE, IMOBOPOT, MpeoOpa3oBaHUE NOAOOUS, MOJOOHBIE
(burypsl; yMeTh pacrno3HaBaTh paBHbIE U MOJ00HBIE (PUTYpBI, B TOM
UKclie B MPHUPOJE, UCKYCCTBE, apXUTEKTYype; YMETh HCIOJIb30BaTh)
reOMETPUUECKHE OTHOLICHHS, HAXOIUTh F€OMETPUUECKNE BETUYUHB]
(1vHa, yroii, IUIOMmaAb, 00bEM) MPHU PEUIeHUU 3a]ad U3 JAPYTHUX

y‘IC6HBIX npeaAMETOB U U3 peaJIBHOﬁ KU3HU
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TpeOOBaHUI SPrOHOMUKH, TEXHUKHA O€30MaCHOCTH,

TUTUCHBI, pecypcocOepekeHUs, TMPaBOBBIX U
PTUYECKUX  HOPM, HOPM  HWH(POPMAIMOHHOM
0€30I1aCHOCTH;

- BIIQJICTh HABBIKAMU DPACIIO3HABAHUS W 3alHUTHI
nHpopmaruy, uHOOPMAITMOHHOW 0e30MMacHOCTH
ITMYHOCTH

OK 03 [1nanupoBaTh u
[peaTn30BbIBATh COOCTBEHHOE
po(hecCUOHATBLHOE U
ITMYHOCTHOE Pa3BUTHE,
peAPUHUMATEIBCKYIO
NIeaTeIbHOCTD B
npodeccnoHaabHOM chepe,
MCTIOJTB30BaTh 3HAHMS 110
[PaBOBOM M (PMHAHCOBOI
FPaMOTHOCTH B pa3IMYHBIX
PKM3HEHHBIX CUTYaIHSIX

B o0nactu 1yXOBHO-HPAaBCTBEHHOTO BOCTIMTAHUS:
-- c(hopMHUPOBAaHHOCTH HPABCTBEHHOT'O CO3HAHWUS,
ATHYECKOTO TIOBECHHUS;

- CIIOCOOHOCTD OIICHUBATh CUTYAIIMIO  IPUHUMATD
OCO3HAHHBIE  pEHICHHS,  OpPUEHTUPYSACh  HA
MOpaTbHO-HPABCTBEHHBIE HOPMBI U [ICHHOCTH;

- OCO3HAaHME JIMYHOTO BKJaga B IOCTPOEHUE
YCTOMYHUBOTO OYAyIIEro;

- OTBETCTBEHHOE OTHOIIICHHE K CBOMM POJIUTENSM H
(unu) ApyrUM YjieHaM CeMbH, CO3JaHUI0 CEMbU HA|
OCHOBE  OCO3HAaHHOIO NPHUHATUSA  LIEHHOCTEH
CeMEWHON KM3HU B COOTBETCTBUM C TPAJAULUSAMU
HapooB Poccuu;

OBajieHue YHUBEPCAIbHBIMH  PETyJIATUBHBIMHY]
ITEHCTBUSIMU:

a) cCaMOOPTaHHU3aAIINS:

- CAMOCTOSITENIBHO OCYILIECTBIISAThH MI03HABATEIbHYIO
NesITeIbHOCTD, BBISIBISATH TPOOJIEMBI, CTaBHTH U
(bopMyITHUpOBaTh coOCTBEHHBIC

00pa3oBaTeNbHON JEATENHPHOCTH W IKW3HEHHBIX

3a71a4u B

CUTYyalUAX;

yYMETh OIEpPUPOBATH HNOHATUSAMU: paluMOHAIbHbIC,

MppalroHaIbHbIE, TOKAa3aTeNbHbIe, CTEIICHHBIE, JOTapu(pMUIECcKue,
TPUTOHOMETPUYECKUE YPABHEHUS U HEPABEHCTBA, UX CUCTEMBI;

YMETh ceueHue
MHOTOTpaHHMKA, KyO, napajuienenunes, npusMa, nupamMuaa, Gpurypal
U [OBEPXHOCTH BpallleHUs, HWIMHJP, KOHYC, map, chepa, ceueHUus

(Gurypbl BpallleHHs], IUIOCKOCTb, Kacaromascs cdepsl, HUIMHIPA,

OIICPHUPOBATL IIOHATHUAMHU: MHOI'OI'PAHHUK,

KOHyCa, IUIOINAAb IIOBEPXHOCTH ITMPAMUJEL,
UITUHApA, TUIOMaab Chepsl,
[mapajulesIenuIea, MupaMuabl, IPU3MBbI, MUINHApPA, KOHYyca, LIapa;

IIpU3MBI, KOHYCa,

o0beM Ky0a, MpPsIMOYTOJBHOIO
yMEHHE N300pakaTh MHOTOTPAHHUKH M TIOBEPXHOCTH BpAIICHUS, MX
CeUeHHUs] OT PYKH,
JIEKTPOHHBIX

C IOMOULIBI0 YEPTEKHBIX HHCTPYMEHTOB U
CPEICTB; YMETb pacloO3HaBaTb CHMMETPHUIO B
[POCTPAHCTBE; YMETh paclo3HaBaTh IPaBUIbHbIE MHOTOTPAHHUKH;

- YMETb OIEpPUpPOBaTh MOHATUAMHU: NPSIMOYTOJIbHAs CHUCTEMA]
KOOpIUHAT, KOOPAMHATHI TOYKH, BEKTOP, KOOpPIMHATHI BEKTOpA,
CKaJISIpPHOE ITPOU3BEIEHUE, YTOJl MEX Y BEKTOpaMH, CyMMa BEKTOPOB,
[IPOM3BEICHNE BEKTOPA HA YUCIIO; HAXOAUTh C TIOMOIIBIO U3yUEHHBIX|
(hopMyJ1 KOOPAMHATHI CEPEANHBI OTPE3KA, PACCTOSHUE MEXIY ABYMS]|

TOYKaMU
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- CaMOCTOATEIIBHO COCTABJIATh IIIAH PEIICHMS]
po0JIEMBl C YYETOM HMEIOLUXCI PECypCoB,
COOCTBEHHBIX BO3MOKHOCTEN U IIPEIIOUTEHUN;

- 1aBaTh OLIEHKY HOBBIM CUTYAaIUsIM;
CIIocoOCTBOBaTh (POPMHUPOBAHUIO U TPOSBICHUIO
[IMPOKOM 3PYIUIIMN B pa3HbIX 00JacTSIX 3HAHUH,
[MOCTOSIHHO TOBBIIATH CBOM 00pa30BaTENIbHBIA U
KYJIbTYpPHBIN YPOBEHb;

0) CAMOKOHTPOJIb!

MCIIOJIb30BaTh IPHUEMBI PEQIIEKCUM I OLICHKY
CUTyalllu, BEIOOpa BEPHOT'O PELICHMUS;

- YMETh OLICHMBaTh PHUCKH U CBOEBPEMEHHO
[IPUHUMATD PEIICHUS 10 UX CHUKEHUIO;

B) SMOIIMOHANLHBIA HHTEJUIEKT, MpeAroaraiuuil
c(hOpPMUPOBAHHOCTH:

BHYTpEHHEH MOTHUBALNH, BKJIFOYAIOLIEH
CTPEMIICHHE K JIOCTHMIKEHUIO LEIM MU YCIEXy,
OTNITUMU3M, WHUIIUATUBHOCTb, YMEHHE
IEeliCTBOBATh, HCXO/I1 U3 CBOUX BO3MOXKHOCTEN;

- SMIATHH, BKJIIOYAIOLIEH CIOCOOHOCTh MOHUMATh
OPMOLIMOHAIBHOE COCTOSHUE JAPYTHX, YUYHUTHIBATh
€ro INpU  OCYIIECTBIEHWHM  KOMMYHHUKAIIUH,
CIIOCOOHOCTh K COUYBCTBHIO U COIIEPEKHUBAHUIO;

- COIMAIbHBIX HaBbIKOB, BKJIFOYAIOIIUX]
CIIOCOOHOCTH BBICTPAaNWBATh OTHOILIEHUS C IPYTUMU
ITIOJIbMU, 3a00TUTHCS, TMPOSIBIATH HHTEPEC U

paspemniaTh KOH(IUKTHI
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OK 04 D¢ dexTuBHO
B3aMMO/JICHICTBOBATh U PabOTaTh
B KOJUIEKTHBE U KOMaH/Ie

TOTOBHOCTb K CAMOPA3BUTUIO, CAMOCTOSITEIIbHOCTH
1 CAaMOOIIPEICIICHHIO;
-OBJIAJICHUC HaBEIKAMHU y4eOHO-
MCCIIEIOBATEIILCKOM, IPOEKTHOM M COLMUAIBHOU
eI TEIILHOCTH;

OBiageHue YHHUBEPCATbHBIMU
KOMMYHUKATUBHBIMU JACUCTBUSMU:

0) COBMECTHAsI 1€ TEIIbHOCTD:

- TIOHUMATh M HCIOJb30BATh IPEUMYIIECTBA
KOMaHJAHON ¥ MHJIMBUyaJIbHOU paboThI;

- MPUHUMATH LIETM COBMECTHOM JIE€ATEIIbHOCTH,
OpraHU30BbIBaTh U KOOPAUHUPOBATH JEUCTBUA 110
e JOCTIDKEHHIO: COCTaBJIATh IUIAH JIeHCTBHH,
[pactpenensiTh poJik C YYETOM MHEHUN YYaCTHUKOB
00CyKJ1aTh pe3yIbTaThl COBMECTHOM paboTHI;

KOOpJAMHUPOBAaTh M BBINOJHATH paboTy B

YCIIOBUAX pCaIbHOIO, BUPTYyaJIbHOTI'O )41

KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

OCYIIECTBIISATh MMO3UTUBHOE CTPATETHUECKOE
MOBE/ICHWE B Pa3IMYHBIX CUTYallUsSIX, MPOSBISTH
TBOPUYECTBO M BOOOpaKEHHUE, OBITh NHUITUATHBHBIM.
OBnasiecHne yHHUBEPCATbHBIMU PETYJISATUBHBIMU
ITEHCTBUSIMU:

') IPUHSATHE ce0s U IPYTHX JIOACH:

- MPUHUMATh MOTHBBI M apTYMEHTHI JIPYTHX JTFOACH
[IPH aHAJIM3E PE3yIbTATOB JACITCILHOCTH;

- MPU3HABATh CBOE NIPABO W IMPABO JPYTHX JIIOJCH

Ha OIIMOKM;

- YMETb OIEPUPOBATH IMOHATUSMHU: CIyYaWHBIA OIBIT U CIy4alHOE
COOBITHE, BEPOSTHOCTh CIY4alHOTO COOBITHS; YMETb BBIUYUCIATH
BEPOSTHOCTH C MCIIOJIb30BAaHHEM I'paUueCKUX METOJIOB; IPUMEHSTh
(hOopMyJIbl CIOKEHHUS U YMHOXKEHUSI BEPOATHOCTEH, KOMOMHATOPHBIE
(bakTel ¥ GOpPMyYJIBI IIPU PELICHUHU 33a/a4; OLIEHUBATh BEPOSTHOCTH
[peaIbHBIX COOBITH; 3HAKOMCTBO CO CIy4YalHBIMM BEJIUYHMHAMU;
YMEHUE MPUBOIUTH PUMEPHI IPOSBICHUS 3aKOHA OOJIBIINX YUCEN B
[IPUPOJIHBIX U OOIIECTBEHHBIX SBJICHUSX;

- yMeTh CBOOOJHO ONEPUPOBATh MNOHATHSAMH: CTEIEHb C IICIBIM
[10Ka3aTeJNeM, KOpPEHb v

HaTypaJIbHOM  CTEIEHH,

C

CTCIICHDb

pallMOHATBHBIM ~ TIOKA3aTeleM, CTeleHb JeHCTBUTEIEHBIM
(BeLLIeCTBEHHBIM) TIOKa3aTesIeM, JIOrapu(mM Juciia, CHHyC, KOCUHYC U
TaHI€HC ITPOU3BOJILHOTO YHCIIa;

- yMeTh CBOOOJHO OIEPUPOBATH MOHATUAMU: Tpaduk QyHKIMH,
oOpatHast (yHKUMS, KOMOO3ULUSA (QyHKIMHA, JUHEHHas (yHKIMS,
KBapaTU4Hast PyHKIUS, CTeTIeHHAst PYHKIIUS C IIETBIM MTOKa3aTeleM,
TPUTOHOMETPUYECKHE (QYHKIUH, OOpaTHBIE TPUTOHOMETPUUYECKHE
(yHKIMY, TOKa3aTeabHas M Jiorapugmuueckas (QYHKIUH;, YMETH)
CTpoUTh Ipaduku GYHKIHH, BBIIOIHITH NpeoOpazoBaHus rpaduKkoB
byHKIHU;

- YMETh UCIOJb30BATh rpauKu PYHKUUH I U3YUYEHUS MPOLECCOB
1 3aBHCHMOCTEH IPU peIIeHNH 33a4 U3 IPYTUX y4eOHBIX TPEIMETOB
1 U3 pealbHOM KU3HM; BhIpaXKaTh (GOpMyIaMU 3aBUCUMOCTH MEXKY|
BETMYNHAMU;

¢BOOOIHO

OIICpHUPOBATE MOHATUAMU: YCTHOCTDH q)YHKI_[I/II/I,

byHKIMH, byHKIHH,
MOHOTOHHOCTh (YHKIIMM, AKCTPeMyM (YHKIMH, HauOojbllee W

MCPUOANIHOCTD OTrpaHUYCHHOCTD
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- pa3BUBaTh CIOCOOHOCTh IOHUMATh MHUP C
MO3ULIMU JIPYTOTO YeIOBEKa

HaMEHbIIee 3HaYeHUsI PYHKIUU HAa TPOMEKYTKE; YMETh IPOBOJIUTD
ccrenoBaHne QyHKIUH,
- YMETh HUCIOJIB30BATh CBOMCTBA M TpapuKH (HYHKIMN JUIS pEHICHUs
YpaBHEHHI, HEpaBEHCTB M 3a7ad C MapaMeTpaMH; H300pakaTb Hal
KOOPJMHATHOM IIJIOCKOCTH MHOXKECTBA DELICHUH YypaBHEHHH,
HEPaBEHCTB U MX CUCTEM

OK 05 OcymiecTBiiTh yCTHYIO
1 TUCbMEHHYIO
KOMMYHUKAIUIO Ha
FOCYIApCTBEHHOM SI3bIKE
Poccuiickoit @eneparuu ¢
y4eToM 0coOeHHOCTeH
COLIMAIBHOTO U KYJIbTYPHOTO
KOHTCKCTA

B 00:1aCTH 3CTETHYCCKOTO BOCITHTAHHUSL:
- OCTCTUYCCKOC OTHOMICHHUC K MHUPY, BKIIIOYAA

DCTCTUKY 6I>IT8,, HAy4YHOTO MW TCXHHUYCCKOI'O

TBOpPYECTBa, CIOPTa, TpyJda M OOIIECTBEHHBIX
OTHOIIICHUI;

- CIOCOOHOCTh BOCIPUHUMATh PA3JIUYHBIC BHJIBI
MCKYyCCTBa, TPaJULUU U TBOPYECTBO CBOETO H
IPYTUX ~ HApOJIOB, ONIYLIAaTh 3MOLMOHAIBHOE
BO3JECHCTBHE UCKYCCTBA;

- yOEXIEHHOCTh B 3HAYMMOCTH ISl JTUYHOCTHU |
00111eCTBa OTE€UECTBEHHOTO K MUPOBOTO HCKYCCTBA,

DTHUYECKUX KYJIBTYPHBIX TPAJAULIMN M HAPOIHOIO

TBOPUYECTBA;
- TOTOBHOCTb K CaMOBBIPQ)KCHHUIO B Pa3HBIX BHJAX
MCKYyCCTBa, CTPEMIICHHE IMIPOSABIATH KauecTBa)
TBOPUYECKOH JINYHOCTH;

OBnaieHne YHUBEpCAIbHBIMHY|

KOMMYHHUKAaTHBHBIMU }IeﬁCTBHﬂMHZ
a) oOIeHue:
- OCYILLIECTBJISITh KOMMYHHUKAllMU BO BcexX cdepax

- YMEThb OIIEpUpOBATh MOHATUSAMU: CpelHEe apUPpMETHUUECKOE,

MenuaHa, HauOoJibllee W HaWMEHbIIEEe 3HAYCHHS, pa3Max,
ucrepcus, CTaHJIapTHOE OTKJIIOHEHHE YMCIIOBOTO Habopa; yMeHHE)
M3BJICKaTh, WHTEPIPETHPOBATH WH(POPMAINIO, TPEICTABICHHYIO B
TabNnuIax, Ha JAuarpaMmax, rpaukax, OTpPa)arollyl0 CBONCTBA
pealbHBIX MPOLIECCOB U SBICHUI; MPEACTABIATh HHPOPMAIHUIO C
MOMOIIbIO TaOJHMI] M AMATPaMM; HCCIEIOBaTh CTATUCTUYECKHE
NTaHHbIE, B TOM 4YHCIE C INPUMEHEHHEM TIpauyecKkux METOJI0B U
PIIEKTPOHHBIX CPEJICTB;

- YMEThb OIIEpUPOBaTh MOHATHSAMHU: TOYKA, NpsMas, IUIOCKOCTH,
[IPOCTPAHCTBO, JABYTPAHHBIM YIOJ, CKPEIIMBAIOIIMECS IPSIMBIE,
[MapajuIeIbHOCTh M IMEPHEHIUKYISAPHOCTh MPSAMBIX U IIJIOCKOCTEM,
YTOJ MEXIY MPSMBIMHU, YToJl MEXAY NPSIMOM M IUIOCKOCTBIO, YIoOJ
MEXAY IUIOCKOCTSMH, pacCTOSSHHE OT TOYKH JO IIJIOCKOCTH,
PACCTOSTHUE MEXKIY IIPIMBIMH, PACCTOSTHUE MEKY IUIOCKOCTSMY,

- YMEThb HCMOJB30BaTh MPH PEUICHUH 3a7ad H3y4ueHHbIC (aKThl H
TEOpEMbl IUIAHUMETPUU; YMEHHUE OIIEHMBAaTh pa3Mepbl OOBEKTOB

OKPYXKAIOIIEro MUpa

PKU3HU;
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- pacrio3HaBaTh HeBepOaIbHBIE CPEICTBA OOIICHMS,

IIOHUMATh 3HAa4YCHUC COMaJIbHBIX 3HaKOB,

[pacrio3HaBaTh MPEIIOCHUIKH KOH()JTMKTHBIX]
CUTYallUl U CMr4aTh KOH(DIUKTHI;
- pa3BEpHYTO M JIOTMYHO H3J1ararb CBOK TOUKY]

3PCHUS C UCIIOJIB30BAaHNEM SA3BIKOBBIX CPCIACTB

OK 06 IIposBnsaTs
pak1aHCKO-NAaTPHOTHIECKYIO
MO3HIINIO, IEMOHCTPUPOBATH
0CO3HAHHOE NTOBEJCHNE Ha
OCHOBE TPaJUIIMOHHBIX
[POCCHUICKHX JTyXOBHO-
HpPaBCTBEHHBIX IICHHOCTEH, B
TOM YHCJIE C YIETOM
rapMOHU3AITUH
MEKHAIIOHAIBHBIX U
MEKPEITUTHO3HBIX OTHOIIICHHH,
MPUMEHSTH CTAaHIAPTHI
QHTUKOPPYIILIUOHHOTO
[OBEICHUS

OCO3HaHHME  OOYYaIOUIMMHCS  POCCHICKOMH

Fpa)KIlaHCKOfI NICHTUYHOCTHU,

LIEJICHAIIPaBIICHHOE  pPa3BUTHE BHYTPEHHEH

TTO3HUIINH JIMYHOCTH Ha OCHOBC AYXOBHOA

HPABCTBEHHBIX IIEHHOCTEH HaponoB Poccuiickoil
Denepanyiyi, HUCTOPHUUECKHUX
KyJIbTYPHBIX TpaAuIMid, (popMHpOBAaHHE CHCTEMBI

KU HalHMOHAJBHO-

3HAYMMBIX [I€EHHOCTHO-CMBICJIOBBIX  YCTaHOBOK,
AQHTHUKOPPYILIMOHHOTO MHPOBO33PECHU,

[IPAaBOCO3HAHUSA,  DKOJOIMYECKOM  KYJBTYPBHI,
CIIOCOOHOCTH CTaBUTb LIEJIU U CTPOUTH JKU3HEHHBIE
IJIaHbL;

B yacTu rpakJaHCKOrO BOCIIUTAHMUS:

OCO3HaHUE CBOMX KOHCTUTYLIMOHHBIX IIpaB M
00s13aHHOCTEH, yBayK€HHE 3aKOHA U IIPAaBOMOPSIIKA;

MNPUHATHC  TPAAULIUOHHBIX

HanmMOHAJIBbHBbIX,

06HI€‘-I€HOBG‘I€CKI/IX TYMaHHUCTUYCCKUX 41

NICMOKPATUUCCKHUX HeHHOCTeﬁ;

T'OTOBHOCTH IMPOTHUBOCTOATH nacoIornu

PKCTpeMH3Ma,  HaIlMOHAW3Ma,  KceHopoouH,
}II/ICKpI/IMI/IHaHI/II/I 10 COIMaJIbHBIM, peHHFI/IO?,HBIM,

[pPaCOBbIM, HAIWMOHAJIbHBIM ITPU3HAKAM;

- YMETb OIIEPUPOBATH MIOHATHAMU: IPIMOYTOJIBHAS CUCTEMA
KOOpPJIMHAT, KOOPJAUHATHI TOYKH, BEKTOP, KOOPAUHATHI BEKTOPA,
CKAJIIPHOE MPOU3BEACHUE, YIOJl MEXAY BEKTOPaMH, CyMMa
BEKTOPOB, IIPOMU3BEACHUE BEKTOPA HA YHACIIO; HAXOJUTh C IIOMOIIBIO
M3y4eHHBIX (POPMYJT KOOPJUHATHI CEPEAUHBI OTPE3Ka, PACCTOSHUE
MEXy IBYMSI TOUKaMU;

-yMETb BBIOUPATh NOAXOMAIIMNA N3yUEHHBII METO JUIsl pelleHHs]
3a]1a4u, paclo3HaBaTh MaTeMaTH4YecKue (pakThl 1 MaTeMaTHYECKHE
MOJIENN B IPUPOIHBIX U OOIIECTBEHHBIX SIBICHUSAX, B HCKYCCTBE;
YMEHUE IPUBOAUTH IPUMEPBI MATEMAaTUYECKUX OTKPBITUN
[POCCUIICKOM U MUPOBOI MaTEMaTHYECKON HAYKH.

- YMETh ONEPUPOBATH MOHATUSMHU: CIyYaWHBIA OIBIT M CIy4alHOE
COOBITHE, BEPOSTHOCTb CIy4allHOTO COOBITHS; YMETb BBIUUCIATH
BEPOSITHOCTh C UCIOJIb30BAHNEM T'papUUECKUX METOJIOB; IPUMEHSTH
(bOpMyJIBl CIIOKEHHUS M YMHOXKEHUSI BEPOSATHOCTEH, KOMOMHATOPHBIE
(akTel U QOpPMYIIBI MIPU PEUICHUU 337a4; OLEHUBATh BEPOSITHOCTH
[pEATbHBIX COOBITUH; 3HAKOMCTBO CO CIIy4alHBIMH BEJIMYHUHAMU;
YMEHHE MPUBOANUTD IPUMEPHI MPOSIBICHUS 3aKOHA OOJIBIIUX YUCEIN B
[IPUPOJHBIX U OOIIECTBEHHBIX SBICHUSIX
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- TOTOBHOCTb BECTU COBMECTHYIO JIEATEIBHOCTH B
MHTEpecax rPakAaHCKOTO OOIIECTBA, y4acTBOBAThH
B caMmoympaBjeHUHM B 00IIe00pa3oBaTebHOM
OpraHu3auu u JIETCKO-FOHOILIECKUX
OpraHu3anusx;

- YMEHHE B3aMMOJEICTBOBATh C COLMAIbHBIMHY
MHCTUTYTAMHU B COOTBETCTBHH C UX (YHKIUSIMHU U
Ha3HA4YCHHEM;

- TOTOBHOCTb K T'YMaHUTapHOW M BOJIOHTEPCKOM
NeATEIbHOCTH;

[MaTPUOTHYECKOTO0 BOCIIUTAHUS:

- c(hopMUPOBAHHOCTh POCCHMCKON TpaXkJIaHCKOM|
MJICHTUYHOCTH, IAaTPUOTU3MA, YBAKEHUS K CBOEMY
Hapo1y, 4YyBCTBA  OTBETCTBEHHOCTH  IIEPE]
PoarHOM, TOPAOCTH 3a CBOM Kpail, cBo Ponuny,
CBOM SA3BIK M KYJBTYpPY, IPOLUIOE M HACTOSIIEE
MHOTOHAIIMOHAJILHOTO Hapoaa Poccuu;

- LIEHHOCTHOE OTHOIIEHHE K TOCYJapCTBEHHBIM
CUMBOJIaM, HCTOPUYECKOMY W  IPUPOJHOMY
HacJIeINIo, MaMITHUKaM, TpPagulUsIM HapoJI0B
Poccuu, noctmxkenusaM Poccun B Hayke, HCKYyCCTBE,
CIIOPTE, TEXHOJIOTUSAX U TPYAE;

- uJIeiiHas yOeKI€HHOCTh, TOTOBHOCTD K CITYKEHUIO
u 3amuTe OredecTBa, OTBETCTBEHHOCTh 3a €TI0
Cynp0y;

OCBOEHHBIE  OOYYalOUIUMHCS  MEXIPEIMETHbIE

MOHSTUSI W YHUBEpCAJIbHBIE Y4yeOHbIE IeCTBUS
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(perynsITHBHBIEC, 103HABaTEIIbHEIC,
KOMMYHHKATUBHBIE);

- CIIOCOOHOCTH ux HCIIOJIb30BaHUS B
MMO3HABATCIIBHOW W COIMAJIBHOM  TPAKTHKE,

FOTOBHOCTb K CaMOCTOSITEJIbBHOMY IJIAHUPOBAHUIO
OCYIIECTBICHUIO  y4eOHOM
OpraHu3aly  y4eOHOro  COTPYJHUYECTBA  C

1 JCATCIIbHOCTH,
rcaarort4yCCKuMmn pa6OTHI/IKaMI/I U CBCPCTHHUKAMHU,

K Y4acTHIO B TIOCTPOCHMHM WHIAMBUIYAIbHOMN
00pa30BaTebHON TPACKTOPUH;

- OBJIQJICHUE HABBIKAMU YYEOHO-
CCIEN0BATENBCKOM, MPOEKTHON U COLMATIBHOMN

JCATCIIbHOCTH

OK 07 CogeiicTBoBaTh
COXPAHEHUIO OKPYXKaroLEen
Cpelibl, pecypcocOepeReHHIo,
[PUMEHSTH 3HaHUA 00
M3MEHEHUU KJIMMaTa,
IPUHIUITBI OEPEXKINBOTO
[IPOM3BOJICTBA, YPPEKTUBHO
IEICTBOBATH B YPE3BbIYANHBIX
CUTYyaIHsIX

- HE IpUHUMATh [JEHCTBUS, NPHUHOCALINE BpEJH
OKpYXaIoIIe Cpeae;

- yMeTh TPOTHO3UPOBATH  HEOJIArONpUSTHBIE
HKOJIOTMYECKUE TOCIEICTBUS MPEeIIPUHUMAEMBIX
NIEHCTBHM, IPEAOTBPAILATh UX;

- pPacIIMpPUTh ONBIT JEATEIBHOCTH DKOJIOTHYECKON
HaIpaBJICHHOCTH;

- pa3pabaTbIBaTh IUIaH peIIeHUs MNpoOJIEeMbI C
Y4ETOM aHaJli3a HMMEIOIIMXCS MaTepHAIbHBIX U
HeMaTepualbHBIX PECYPCOB;

- OCYILECTBJISATh  IEJICHAINIPABICHHBI  IOUCK]
MepeHoca CpeicTB M CIOCOOOB  JEHCTBUS B
PO EeCCHOHATIBHYIO CPey;

- YMETh MEPEHOCUTH 3HaHMSI B MO3HABATEIbHYIO U

[MPAKTUYCCKYIO obiactu KHU3HCOACATCIbHOCTH,

- YMETb OIIEPUPOBATH MOHATUAMU: (DYHKIIHS, HETIPEPbIBHAS (QYHKIIHS,
[pou3BOJIHAs, IepBOOOpa3Has, OINpEAETICHHBbIH HWHTErpai; YMETh
HaXOJUTh IPOU3BOJIHBIE D3JEMEHTAPHBIX (PYHKIUM, HCHOIb3YS]
CIIPAaBOYHBIC MaTCpHajibl; HCCICAOBATH B HpOCTefIHIPIX ClIydasix
Q)YHKIII/H/I Ha MOHOTOHHOCTb, HAXOAUTh HaI/I6OJ'II>HII/I€ 1 HAUMCHBIIINEC
yHKImM;
MCIIOJIb30BAHUCM allllapaTa MaTEMaTUYICCKOTIO aHalln3a; IMPUMCHSTD|

3HAUEHUS CTpOUTh  TpadUKd  MHOTOWIEHOB  C
[IPOM3BOJHYIO TP PEIICHNN 331a4 Ha JBUKCHHE; PEeIIaTh IPAKTUKO-]
OPUEHTUPOBAHHBIE 33J]aud HA HAWOOJIbIIME M HAUMEHbIINE
3HA4YECHU, HA HaXOXXJIEHUE IIYTH, CKOPOCTH U YCKOPEHHUS;

- YMCTH OICPUPOBATH IMOHATUAMU: ABHUKCHUC B TIIPOCTPAHCTBE,
Mog00HbIE (UTYPHI B MPOCTPAHCTBE; HCIOJIB30BaTh OTHOIICHUE
[I011a/1el MOBEPXHOCTEN U 00bEMOB MTOI00HBIX PUTYD MPU PELICHUHY|

3a1a4;
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- IpeayaraTb HOBBIE MPOEKTHI, OLIEHUBATh UJIEH C
[MO3ULUU HOBH3HBI, OPUTHHAIBHOCTH,
[MPAKTUYECKON 3HAYUMOCTH;

- J1aBaThb OLICHKY HOBBIM CHUTYallUsIM, BHOCHTH,
KOPPEKTUBBI B JESATENbHOCTb,  OLICHUBATh
COOTBETCTBUE PE3YJITATOB LIESAM

YMETh BBIYHCISATH TCOMETPUYECKUE BEIUYMHBI (JJIMHA, YTOJI,
[I0111a]1b, 00BEM, ILIOIIAb OBEPXHOCTH), MUCIHOJIb3YsS M3YUCHHBIC
(hOpMYJIBI 1 METOJIBI

IIK 1.1.
IIK 1.2.
IIK 1.3.
IIK 1.4.
IIK 1.5.
IIK 2.1.

[IK 2.2.
IIK 2.3.

IIK 2.4.

IIK 2.5

IIK 2.6.
[IK 2.7.
[IK 2.8.

- YMeHue npuMeHsTh 3HaHUS TI0 MaTEMATHKHU B IPOPECCHOHANBHON ASSITENbHOCTHU (TPU OCYIIECTBICHUH TOPOKHO-
CTPOUTENBHBIX PabOoT, MPU MOHTAXKE U IEMOHTa)Ke pabouero o0opya0BaHus, MPU MOATOTOBKE K TPAHCIIOPTUPOBKE,
npu 0OPMIICHUH TEKYIIEH U OTYETHON JOKYMEHTALINH )
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2. CTpyKTypa U copep:kaHue 00111e00pa30BaTeJIbHOM TN CIUTIINHbBI

2.1. O0beM QM CHUIIMHBI U BUAbI Y4eOHOIl padoThl

Bua yueOHoii padoThI Oovem 6
yacax*

O0bem o0pa3oBaTeIbHOM NPOrpaMMbl JHCHUIINHBI 340

B T.Y.

OcHoBHOe coJep:kaHue 272

B T. 4.

TeopeTudeckoe o0ydeHue 210

MPaKTUYECKHUE 3aHATUS 62

IIpodeccrnonaibHO-OPHEHTHPOBAHHOE COJAEPKaAaHUE (COTepKAHHE 56

NMPHUKJIATHOT0 MOIYJIA)

B T. 4.

TEeopeTu4ecKoe o0ydeHne 4

MIPAaKTUYECKUE 3aHATUS 52

IIpomeskyTouHas arrecTanus (IK3aMeH) 12
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2.2. TemaTu4yeckuii JIAH M COJePKaHUE TUCHHUIIMHBI

Conep:xanue y4eOHOro Marepuaia (OCHOBHOE H PO¢ecCHOHAIBHO-

HanmenoBanmue pa3jiesioB . Oo6bem dopmupyembie
OPUEHTHPOBAHHOE), 1a00PATOPHbIE U MPAKTUYECKHE 3aAHATHUS, IPUKJIATHOM
U TeM 4acoB KOMIIeTEeHIIUH
MOAYJIb (IIPH HAJTUYMH)
1 2 3 4

OcHOBHOe co/iep:KaHue

Pasnen 1. IloBTopeHue 22

Kypca MaTeMaTUKHU

OCHOBHOM IIKOJIbI

Tema 1.1 Copepxanue yueOHOro MaTepuana

Lens u 3a1a4M | bazoBble 3HaHUS U YMEHUS IO MaTeMaTHUKe B MPO(heccCHoHaNbHOM U B IOBCETHEBHOM

MaTE€MaTUKH MPU OCBOCHUH | AEATEIHLHOCTH.

CIIELUATIBHOCTH KomOunupoBanHoe 3aHsTne 2

Tema 1.2 Copepxanne yaeOHOT0 MaTepuaa

Uucma wu  BeYMCIEHUA. | JleiicTBHS HAJ| TIOJOKUTEIBHBIMU M OTPUIIATEIIBHBIME YUCIIAMHA, OOBIKHOBEHHBIMHU U OK-01, OK-02,

Bripaxenus u ,Z[er}ITI/I‘lHBIMI/I TIPOOSIMH. OK-03, OK-04,

npeoOpazoBaHus JleiicTBus co cTeneHsaMu, (OPMYIIbI COKPAIIIEHHOTO YMHOYKEHHUS. 2 OK-05, OK-06,
KomM6unnpoBanHoe 3aHsTHE OK-07

Tema 1.3. IIpodeccuonajibHO-OpHEHTHPOBAHHOE COepP:KaHNe (CoAepPKaHNe MPUKJIATHOTO IIK 1.1, ITK 1.2,

['eomeTpust HA TUNIOCKOCTH | MOAY/JIs1) IIK 1.3, IIK 1.4,
Buap! miockux GUryp v ux iomais. IIK 1.5
[IpakTHKO-OpUEHTUPOBAHHBIE 33/1aUM B KypCe T€OMETPUHU Ha MIOCKOCTH 2
[IpakTHueckoe 3aHsTHE

Tema 1.4 Coneprkanne y4eOHOTO MaTeprana

[TpouenTHbIe BuncaeHUs | [IpocThie MPOICHTHI, pa3HbIE CIIOCOOBI X BRIMUCIICHUS. CI0KHBIC TPOIICHTHI
[IpakTrueckoe 3aHsiTUE 4

Tema 1.5
YpaBHEHHS 1 HEPABEHCTBA

Conepxkanue yueOHOro MaTepHaia

Jluneiinblie, KBaapaTHbIC, APOOHO-THHEHHBIC YPABHCHHS 1 HEPABCHCTBA
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IIpakTrueckoe 3aHsATHE

Tema 1.6 Copepxanre yaeOHOT0 MaTepuana
Cucrembl  ypaBHeHURl H | CrocoOBI pelIeHus] CHCTEM JIMHEHHBIX ypaBHeHui. [loHsTus: martpuia 2x2 u 3x3,
HEpPaBEHCTB onpeaenuTenb Marpuilel. Meron I'aycca. Cucrtembl HEIMHEUHBIX YpPaBHEHUU. 6
CucreMbl HEpaBEHCTB
Komb6unupoBanHoe 3anstue
Tema 1.7 Copepxanre yaeOHOT0 MaTepuana
BxoaHO0# KOHTPOIIBL Brruucnenuss u npeoOpa3oBaHus. YpaBHEHHs W HepaBeHCTBA. ['eomeTpust Ha
IUTOCKOCTH 4
KonTponbnas pabota
Paznen 2 Ilpsmble m 20
IUIOCKOCTH B
NPOCTPAHCTBE
Tema 2.1. Copepxanne yaeOHOT0 MaTepuaa
OcHoBHbIE noustus | [Ipeamer crepeomerpun. OCHOBHBIE TOHATUS (TOYKa, MpsiMasi, IUIOCKOCTb,
CTEpEeOMETPHH. npoctpanctBo).  OcHOBHbIE — akCHOMBI  cTepeomerpuu. llepecekaromuecs, 2
Pacmonoxxkenue NpsAMBIX M | mapajjielibHble M CKpeliuBaroluecs  mnpsimble. IlpusHak UM CcBOMCTBO
IJIOCKOCTEHN CKPEIIMBAIOIUXCS MPAMBbIX. OCHOBHBIE MPOCTPAHCTBEHHBIE (DUTYPBHI.
. Komb6unmnpoBanHoe 3aHstue OK-01, OK-03,
ema 2.2. Coneprkanne ydeOHOT0o MaTepuana OK-04, OK-07
[TapannensHocTs npsambIX, | [lapamnensHbie mpsiMas u Twiockocth. Ompenenenue. [Ipusnak. CoiicTBa (c TIK 2.1. TIK 2.5
OpsAMOM M IUIOCKOCTH, | ToKazarenbcTBOM). [lapannenssie miockoctu. Onpenenenue. [Ipusnak. CBoiicTBa Hl% 26 ’
IJIOCKOCTEHN (c nokazatenscTBOM). TeTpasp u ero snemeHTsl. [lapanienenumnesn U €ro 3J1€MeHTHI.
CBoiicTBa NPOTUBOIOJOXKHBIX TpaHel W  JuMaroHajed mapasuieNienurea. 4
[Toctpoenue ceuenuit. Pemenue 3amay.
Komb6unmnpoBanHoe 3aHsTre
Tema 2.3. Coneprxkanne y4eOHOTO MaTeprana
[TepnieH UKy ISIPHOCTD [lepnennukynspusie npsimblie. [lapannenbHble TpsiMble, NEPHEHAUKYISPHBIE K

OPSMBIX, IPSIMOH U
IJIOCKOCTH, IJIOCKOCTEHN

miockocTy. [Ipu3Hak neprneHuKyISpHOCTH IPSIMOM U IIJIOCKOCTH. [loKa3aTenbeTBo.
[leprienaukynssp u HakioHHas. llepneHIuKynspHbIE [Tpusnak
MEPIEHIUKYISIPHOCTH IIII0CKOCTEN. JloKa3aTesnbeTBO.

IIJIOCKOCTH.

25




PaccrosiHus B mpocTpaHCTBE 2
KoMOuHMpoBaHHOE 3aHATHE
Tema 2.4. Coneprkanue ydeOHOr0 MaTepuraia
Teopema 0 Tpex Teopema o Tpex mneprneHauKyspax. [loka3zarenbcTBO. YTOn MEXIy NOpsMON U
TCpTICHAMKY IApax IJIOCKOCTBIO. YTOJI MEXY IIOCKOCTSAMHU 4
Komb6unupoBanHoe 3anstue
Tema 2.5. IIpogeccnonanbHO-OpHMEHTHPOBAHHOE COAEPKaAHUe (CoiepKaHue TPUKJIATHOIO
[TapannensHele, MO/1YJIAA)
NepHEHANKYIISIPHBIE, AkcuoMbl  crepeoMeTpuu. llepneHANKYISIpHOCT, HPSAMOM H  IUIOCKOCTH,
CKPELIUBAIOIIMECS MPAMBIE | MTApaLICILHOCTh IBYX PSIMBIX, NEPHEHANKYISIPHBIX TUIOCKOCTH, 4
MEePIEHIUKYISIPHOCTD IJIOCKOCTEMN
[IpakTrueckoe 3aHsTHE
Tema 2.6. Copepxanne yaeOHOT0 MaTepuaa
Pemenne 3amau. Ilpsamele u | PacnionoskeHne mpsMBIX M IDIOCKOCTEH B mpocTpaHcTBe. [leprneHauKyspHOCTh |
IJIOCKOCTH B IIPOCTPAHCTBE | MapajlIeNbHOCTh IPSAMbIX U INIOCKOCTEH. CKpelBaroLecs npsmMble
KonTtponbHas pabora 4
Pasznen 3. Koopaunarsl u 14
BEKTOPBI 0OK-02, OK-03,
Tema 3.1 Copepxanue yueOHOT0O MaTepHana OK-04, OK-07
JexapToBbl KOOpAUHAaTHl B | JlekapToBBl KOOpPAMHATHI B mpocTpaHcTBe. lIpocTeiimue 3amayn B KOOpAMHATAX. IIK 2.1, IIK 2.3,
npocrpancTBe. Paccrosguue | Paccrosinue Mexxay IByMsl TOYKaMHU, KOOPAUHATHI CEPEeIMHBI OTpe3Ka 4 IIK 2.4, IIK 2.5,
MEXIy JBYyMs TOYKaMH. | KoMOWHUPOBAHHOE 3aHATHE TIK 2.6, IIK 2.7,
KoopauHaTtel  cepeauHE IIK 2.8
oTpe3Ka
Tema 3.2 Coneprkanne y4eOHOTO MaTeprana
Bexropsl B mpocTpancTBe. | BekTopsl B mpocTpancTBe. ClI0KeHHE M BBIMUTAaHUE BEKTOPOB. Y MHO)KEHHUE BEKTOpPa
Yron Mexay BekTopamu. | Ha uucno. KommnaHapHbie BekTOpbl. CKalsipHOE TMPOU3BEICHHE BEKTOPOB.
CkanspHoe mnpousBeleHHe | PaznokeHrne BEKTOpa M0 TPEM HEKOMIUIAHAPHBIM BekTopaMm. KoopauHaThl BEKTODA,
BEKTOPOB CKaJISIPHOE MPOU3BENCHNUE BEKTOPOB B KOOPAMHATAX, YTOJI MEXY BEKTOPAMHM, YIOJl 4
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MEXy MPSIMON M IJIOCKOCTBIO, YTOJI MEXKY IUIOCKOCTSIMH. Y paBHEHHE IJIOCKOCTH.
I'eomeTprueckuii cMbIC OnpenenuTens 2x2

KoMOuHMpOBaHHOE 3aHATHE

Tema 3.3 IIpodeccnoHabHO-OPUEHTHPOBAHHOE COlepP:KaHUe (CopepKaAHMe IPUKJIATHOTO
IIpakTuko- MO/1YJIfA)
OpUEHTUPOBaHHbIE 3aj1auM | KoopanHaTHas MI0CKOCTh. BhlyncieHne paccTOSHUM U IJIOWAAeH Ha IUIOCKOCTH.
Ha KOOpAMHATHOHM | KonmudecTBeHHBIE pacyeThl 4
IJIOCKOCTH [IpakTuueckoe 3anarue
Tewma 3.4 Copepxanne yaeOHOT0 MaTepuaa
Pemenne 3a1ad. | JlekapToBBI KOOPAMHATEI B IIpOCTpaHcTBe. BekTopsl B npocTpancTBe. CloXkeHue u
Koopaunats!l 1 BEKTOpBI BbIUUTAHWE BEKTOPOB. YMHOKE€HHE BEKTOpa Ha uucio. KoMmiuiaHapHble BEKTOPBI.
CkanspHoe HpoM3BEJEHHE BEKTOpOB. PasnoxkeHue BekTOpa 1O  TpeM
HEKOMIUIaHApHBIM BeKTOpaMm. IIpocreiimme 3agaunm B koopauHarax. KoopauHatsl
BEKTOpPa, PaCCTOSHUE MEXKIY TOUKaMH, KOOPAUHATHI CEPEIUHBI OTPE3Ka, CKAJIIPHOE
MIPOU3BE/ICHNE BEKTOPOB B KOOpPAMHATAX, YroJd MEXIy BEKTOpaMH, yroyl MExXIy 2
MPSIMON U TUIOCKOCTBIO, YTOJI MEXKAY IIIOCKOCTSIMU
KonTtponbHas pabora
Paspnen 4. OcHoBBI 34
TPUTOHOMETPHH.
Tpuronomerpuueckue
(pyHKuun OK-01, OK-02,
Tema 4.1 Copepxanne yueOHOTO MaTepHana OK-03, OK-04,
Tpuronomerpuueckue Paguannas Mepa yria. IIoBopoT Touku BOKpYr Hadana koopauHat. OmperneneHue OK-05, OK-06,
(yHKIMM HpPOU3BOJBHOIO | CHHYCA, KOCHHYCA, TAHI€HCA M KOTAaHIeHCA. 3HAKH CHHYCa, KOCHHYCa, TAHTCHCA U 4 OK-07
yria, uyucna. PaguanHas ¥ | KoTaHreHca M0 YeTBepTSAM. 3aBUCUMOCTh MEX/Ty CHHYCOM, KOCHHYCOM, TAHT€HCOM U IIK 1.4, IIK 1.5

rpaaycHasi Mepa yria

KOTAHI'€HCOM OJTHOI'O M TOI'O K€ yrijia

KomOunnpoBaHnHoe 3aHsTHE

Tema 4.2

Conepxkanue yuaeOHOro MaTepHaia
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OcHoBHbIE
TPUTOHOMETPUYECKHUE
TOXK/IECTBA.

DopMyIIbl IPUBEIECHUS

Tpuronomerpuueckue ToxaecTBa. CHHYC, KOCUHYC, TAHT€HC U KOTAHT€HC YTJIOB O U
- o.. DopMyIIBI IPUBEACHUS

KoMOuHMpoBaHHOE 3aHATHE

Tema 4.3

CuHyC, KOCHUHYC, TaHIE€HC
CyMMBl M Pa3HOCTH [BYX
yIJIOB

Cunyc u KOCHHYC
JBOMHOTO yria. @opMyiibl
IIOJIOBUHHOTO yIJIa

Copepxanue yueOHOro MaTepuana

Cymma u pasHocTh cuHycoB. CyMMa M pa3HOCTb KOCHMHYCOB. CHHYC M KOCHHYC
nBoiiHoro yria. ®opmynbl MONOBUHHOTO yria. IIpeoOpa3oBaHus CyMMBbI
TPUTOHOMETPUYECKHX (YHKIMH B TPOM3BEACHUE M MPOU3BEACHUS B CyMMY.
BrlpakeHne TpPUTrOHOMETpPUYECKMX (YHKIMA dYepe3 TaHIeHC TOJOBHHHOTO
aprymeHra. [IpeoOpa3zoBanusi IpoCTENILINX TPUTOHOMETPUUECKHUX BBIPAKEHUM

KOM6I/IHI/IpOBaHH06 3aHATHUC

Tema 4.4
DyHKIMHA, HUX CBOMUCTBA.

Copepxanue yueOHOro MaTepuana

OO6nacThb ompeseNieHuss U MHOXKECTBO 3HaueHui (yHKuud. YETHOCTh, HEYETHOCTD,

Crioco6b1 3aJJaHus | IepUONYHOCTD (QyHKIMKA. CriocoObI 3aanus QyHKIUN

byHKIUH KomOunupoBanHoe 3aHsTHE

Tema 4.5 Copepxanne yaeOHOT0 MaTepuaa

Tpuronomerpudeckue OO6nacte onpeneneHUs U MHOXXECTBO 3HAUEHUH TPUTOHOMETPUYECKUX (YHKLHUH.

(GyHKIMH, MX CBOMCTBAa U
rpaduxu

YéTHOCTh, HEYETHOCTD, MEPUOIMYHOCTD TPUTOHOMETpUYeckuX (yHkImi. CBoiicTBa
u rpaduku QyHKIHMH y = cos X, y =sin X, y =tg X, y = ctg X.

KOM6I/IHI/IpOBaHHOG 3aHATHC.

Tema 4.6 Coneprkanne ydeOHOT0o MaTepuana

[IpeoOpazoBanue Cxartue u pacTsikeHue TpadUKOB TPUTOHOMETPUUECKUX (DYHKITHH.

rpadukoB [Ipeo6pa3oBanue rpauKOB TPUTOHOMETPUUECKUX (PYHKIIHIMA

TPUTOHOMETPUYECKHUX [IpakTnueckoe 3anarue

byHKIUH

Tema 4.7 IIpogeccnonaIbHO-OPHEHTHPOBAHHOE COACPKAHUE (COAePKAHUE TPUKJIATHOTO
Onucanue MOJYJIs1)

MIPOU3BOACTBEHHBIX Hcnonb30BaHrue CBONCTB TPUTOHOMETPUYECKUX (QYHKIHMH B MpoecCHOHATbHBIX

IPOLIECCOB C  MOMOILBIO
rpadukoB QyHKIMIA

3a7a4ax

[IpakTrueckoe 3aHsATHE

Tema 4.8

Copepxanre yueOHOTO MaTepuana
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OO0patHbIe

Ob6parHble Tpuronomerpuyeckue GyHkuu. X cBolcTBa U rpaduku

TPUTOHOMETPUYECKHUE
Komb6unupoBanHoe 3anstue
byHKIIUN
Tema 4.9 Coneprkanue ydeOHOr0 MaTepuraia
Tpuronomerpuyeckue VYpaBHeHHE cos X = a. YpaBHEHHE Sin X = a. YpaBHeHHe tg X = a, ctg X = a. Pemenue

YpaBHCHHUA U HCPABECHCTBA

TPUTOHOMETPUYECKHUX YPaBHEHHI OCHOBHBIX THUIIOB: IpocTeIne
TPUTOHOMETPUYECKUE YPABHEHHMs, CBOIALIMECS K KBaJpaTHBIM, peElIaeMble
Pa3I0KEHUEM Ha MHOXKHUTEIH, ONHOPOIHBIE.

[Ipocreiimme TPUroHOMETPUYECKHE HEPABEHCTBA

KomOunupoBannoe 3aHstue.

Tema 4.10 Copepxanue yueOHOro MaTepuana

Cucremsl CucreMbl MPOCTEHIINX TPUTOHOMETPUYECKUX YPaBHEHUN
TPUTOHOMETPHUYECKHUX KoMOuHMpOBaHHOE 3aHITHE

YpaBHEHU U

Tema 4.11 Copepxanne yaeOHOT0 MaTepuaa

Pemenne 3amad. OCHOBBI

[IpeobpazoBanue TPUTOHOMETPHUIECKUX BBIPAXKEHHUIA. Pemenue

TPUTOHOMETPHH. TPUTOHOMETPUUYECKUX YPABHEHMM M HEPABEHCTB B TOM YHCJIE C UCIOJIb30BAHUEM
Tpuronomerpudeckue CBOWCTB (pyHKLUH.

byHKIIUN KonTponbHas pabota

Paspnean S.

KoMmuiekcHblIe ynciia

Tema 5.1 Coneprkanne ydeOHOT0o MaTepuana

KommekcHbie unciia

[lonsate komiiekcHoro uucia. ConpshKeHHbIE KOMIUIEKCHBIE UYMCIA, MOIYJb U
apryMeHT KOMIUIEKCHOro uucina. @Popma 3amucu  KOMIUIEKCHOTO — 4HCia
(reomeTpuyeckas, TpPUTOHOMETpHUECKas, aiureOpanyeckas). ApupMeTHUECKHe
JEMCTBUS C KOMIIJIEKCHBIMU YK CIIaMU

KomOunnpoBanHoe 3aHsTHE

Tema 5.2
IIpumeHeHne
KOMIIJIEKCHBIX YHCEIl

Conepxkanue ydeOHOro MaTepHraia

Brinmonnenue pacyeToB € MIOMOIIBIO KOMIIJICKCHBIX YUCCII. HpI/IMCpH HCIIOJIBb30BaHUA
KOMIIJICKCHBIX YHUCCJI

HpaKTI/I‘{CCKOC 3aHATUC
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Paznen 6. IlpousBoaHas

38

pyHkumnu, ee
NpuMeHeHHne
Tema 6.1 Copepxanre yaeOHOTO MaTepuana
[Toustue IIPOU3BOJHOMU. | OmpeeseHre YUCIOBOM IMOCIIEOBATEILHOCTH U CIOco0bl ee 3amanus. CBoiicTBa
@opMmynbsl ¥ IPaBMJIA | YHCIOBBIX TMocienoBarenbHOCTel. OrmpeneneHue mpenena MoCIeI0BaTeIbHOCTH.
nuddepeHIpoBaHms Borunicnenue — mpepenoB  mocnenoBarenbHocTed.  [lpemen  QyHkumu  Ha 2
6eckoneunoctu. [Ipenen pynkuuu B Touke. Ilpupamenue aprymenra. Ipupamenue
¢byHkuuMu. 3anadd, MNPUBOAIIME K IOHATHIO Mpou3BoaHOW. Ormpenenenue
MIPOU3BOIHOM. AJITOPUTM OTHICKAHUS IPOU3BOIHOMN
KomOunupoBanHoe 3aHsTHE
Tema 6.2 Copepxanne yaeOHOT0 MaTepuaa
[TpousBoHbIE cymmel, | @opmyinsl quddepeniuposanus. [pasuia nuddepenunpoBanus 4
PasHOCTH  NIIPOU3BCACHU, KOM6HHHp0BaHHoe 3aHATHE
4aCTHOT'O
Tewma 6.3 Copepxanne yaeOHOT0 MaTepuaa
IIpousBoaHbIE Onpenenenue cinoxxHoil pyHkuuu. [Ipon3BoaHas TpUTOHOMETpUUYECKUX (YHKIUH.
TPUTOHOMETPUUYECKUX [Ipon3BoiHas CI0KHON (QYHKITUH
ynkunii.  Ilpoussoanas | KoMOMHUPOBaHHOE 3aHSTHE 6
CIIOKHOU (PyHKIIUU
Tewma 6.4 Copepxanue yueOHOT0O MaTepHana
IonsTue O | TTonsiTre HenpepbIBHOW (yHKIMH. CBoOlCTBa HenpepbIBHOW (QyHKIMH. CBSA3b MEXIY
HEMPePLIBHOCTH QYHKIMH. | penpephBHOCTBIO M AH(QEPEHIMPYEMOCThIO (YHKIMH B TOUKe. AJTOPHUTM 2
Meron unrepsanos pEIEeHUS] HEPaBEeHCTB METOJJOM HHTEPBAJIOB
KombOunmnpoBanHoe 3aHstue
Tema 6.5 Coneprxanue yueOHOro MaTepuasa
I'eomerpuyecknii u | 'eoMeTpUyecknii CMBICI TNPOU3BOJAHON (YHKIMHM — YIJIOBOH KO3((UIHEHT
buznueckuit CMBICII | KacaTeNbHOU K TpauKy (YHKIMH B TOUKE. YpaBHEHHME KacaTeJIbHOM K rpaduky
IIPOU3BOTHON (GyHKIMU. AJTOPUTM COCTaBIIEHUS YPaBHEHUs KacaTelbHOW K rpaduky (QyHKUIUU
y=f(x) 4

OK-01, OK-02,
OK-03, OK-04,
OK-05, OK-06,
OK-07
IIK 1.4, IIK 1.5
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KoMOuHMpoBaHHOE 3aHATHE

Tewma 6.6 Copepxanre yaeOHOT0 MaTepuana

Dusnyeckui CMBICH | ®u3nyecknii (MEXaHUYECKHUH) CMBICT TMPOM3BOJHON — MTHOBEHHAs CKOpPOCTh B
MIPOU3BOIHOM B | MOMEHT BpeMeHH t: v =S’ (1)

npohecCuOoHaTBHBIX [IpakTuueckoe 3anaTue

3aayax

Tema 6.7 Copepxanre yaeOHOT0 MaTepuana

MOHOTOHHOCTh (PYHKIIMH.
Touku 3xcTpeMyMa

Bospacranne u yObiBaHue (YHKIHH, COOTBETCTBHE BO3pAaCTaHHs U yOBIBaHUS
GyHKIMM 3HaKy mpou3BOAHON. I[loHATHE TPOM3BOAHON BBICIIETO TOPSIKA,
COOTBETCTBHE 3HAKa BTOPOH NMPOU3BOAHON BBIMYKJIOCTH (BOTHYTOCTH) (YHKIIMHU Ha
oTpe3ke. 3a7aul Ha MAaKCUMyM M MHUHUMYM. I[loHsATHE acHMMOTOTHI, CHOCOOBI HX
olpeiesieHusl. AJNTrOpUTM HccieloBaHUs (YHKIMHM M IOCTPOEHUs ee rpaduka c
MIOMOILBIO IPOU3BOIHON. J[poOHO-TMHEeHAs (pyHKLUSA

KoMOuHMpOBaHHOE 3aHITHE

Tema 6.8
HccnenoBanue QyHKIUH H
MOCTpoeHue rpaduKoB

Conepkanue y4eOHOro MaTepuaia

WccnenoBanue pyHKIMM HA MOHOTOHHOCTb U TOCTPOEHUE T'paKOB.

KomOunupoBanHoe 3aHsTHE

Tema 6.9 HaubGosbpluee u

Copepxanue yueOHOT0 MaTepuana

HauMeEHbIIIee 3HayeHus | HaxoxaeHne HamOONbIIET0O M HAMMEHBIIETO 3HAYeHHH (QYHKIHMM, MOCTpOCHHE

byHKIIUN rpad)KOB MHOTOYJICHOB C UCIIOJIb30BAHUEM amlapara MaTeMaTUYeCKOro aHalu3a
KomOununpoBaHnHoe 3aHsTHE

Tema 6.10 IIpodeccnoHabHO-OPUEHTHPOBAHHOE COAEP:KaHUE (COAepKAHME IPUKJIATHOTO

Haxoxnenue MO/1YJIAA)

ONTUMAJIBHOIO pe3yibTaTa
C MOMOIIBIO IPOU3BOIHOMN
B [IPAaKTUYECKUX 3a7a4ax

Haumenbiiee 1 HanOobIlee 3HAUCHUE (bYHKI_II/II/I

HpaKTI/I‘{eCKOC 3aHATUC

Tema 6.11

Penrenue 3a1ad.
[TpousBoaHas ¢pyHKIMH, ee
pUMEHEHNE

Copepxanne yueOHOTO MaTepHana

®opmynsl U npaBuia auddepenuuposanus. Mccnenopanre GyHKINUNA ¢ TOMOIIBIO
npousBoiHOM. Hanbosbiiee 1 HauMeHblee 3HaueHNs QyHKIUN

KonTtponbHas pabora
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Paznen 7. 46
MHororpaHHuku u Tesa
BpallleHUs
Tema 7.1 Coneprkanue ydeOHOr0 MaTepurasa
Bepmmnel, pebpa, rpanu | [ToHsitue MHOrorpaHHuka. Ero sjeMEHTHI: BepIIMHBI, peOpa, rpaHu. JlHaroHas.
MHOTOTpaHHHKA Ceuenue. Boinmykiible 1 HEBBITYKIIbIE MHOTOI'PaHHUKH

KoMOMHHPOBaHHOE 3aHSTHE 2
Tema 7.2 Copepxanre yaeOHOT0 MaTepuana
[Tpusma, ee | [louarue mpusmbl. Ee ocHoBaHusi u 60koBbie TpaHu. Bricora nmpusmel. [lpsmas u
COCTaBJIAIOLIME, CEYEHHE. | HaKIOHHAas npusma. [IpaBuibHas npusma. Ee ceuenue
Ilpsvass w  npaBuiabHas | KoMOMHHPOBAHHOE 3aHSTHE 2
MIPU3MBI
Tema 7.3 Copepxanue yueOHOro MaTepuana
[Tapaytenenunen, ky0. | [lapamnenenunen, CBOMCTBa MPSIMOYTOJILHOTO mapajuieienunena, kyo. CeueHue
Ceuenue KyOa, | Ky0a, mapajuienenumneaia
napajuiesenuneia KomOunupoBanHoe 3aHsTHE 2
Tema 7.4 Coneprxanue yueOHOro MaTepuaa
[Mupamuna, e¢ | [Tupamupa u ee anementsl. Ceuenne nupamusl. [IpaBuiibHas nupamuaa. Y cedeHHast
COCTaBJIAIOIIME, CEUEHHE. | MUpaMUIa
IlpapuibHas  mUpaMuIA. | KoMGHHHPOBAHHOE 3aHATHE 2
VYcedenHas nupamuaa
Tema 7.5 Coneprkanne ydeOHOT0o MaTepuana
bokoBas u nojHas | [Tnomaas 60KOBOM M MOJTHONW NOBEPXHOCTH NMPU3MBI, TUPAMU/IbI
MIOBEPXHOCTh npu3Mel, | KoOMOMHIpPOBAaHHOE 3aHSTHE 2
MTUPAMHU/TBI
Tema 7.6 Coneprxanue yueOHOro MaTepuasa
CummeTtpust B KyOe, | CHMMETpUSI OTHOCHTEIBHO TOYKH, NPSIMOH, MIOcKocTH. CHMMETpHS B KyoOe,
napajuieenuneae, 2

IIpU3Me, MIpaMuIe

mapajuieJaCenuneac, npusMe, mnupaMmuac

KomOunnpoBaHnHoe 3aHsTHE

Tema 7.7

IIpodeccnonaibHO-OpHEHTHPOBAHHOE COAEPKAHNE (COAEPKAHNE TPUKJIIATHOTO
MOJYJIs1)

OK-01, OK-02,

OK-03, OK-04,

OK-05, OK-06,
OK-07

IIK 2.1, IIK 2.2,

IIK 2.3, IIK 2.4,

IIK 2.5, IIK 2.6,
IIK 2.7
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IIpumepsl cuMMeTpuil B

CummeTpus B IpUPOJIE, APXUTEKTYPE, TEXHHUKE, B OBITY

npodeccuun
[IpakTuueckoe 3anarue
Tema 7.8 Coneprkanue ydeOHOr0 MaTepurania
[IpaBunbpHbIC [TonsTHe npaBUIILHOrO MHOTOrpaHHUKA. CBOMCTBA MPABUIIBHBIX MHOTOI'PAHHUKOB
MHOTOI'PAHHUKH, uXx | [IpakTuueckoe 3aHATHE
CBOICTBA
Tema 7.9 Coneprkanue ydeOHOT0 MaTepuraia
Hununnp, ero | llunuuap u ero snementsl. CedeHue MUIMHApa (MapajuieIbHOE OCHOBAHUIO U OCH).
cocrapistomue. Cedenue | PazBepTka HUIMHIpA
HUIMH]IpA KoMOuHMpOBaHHOE 3aHITHE
Tema 7.10 IIpodeccnoHabHO-OPUEHTHPOBAHHOE COAepPKaHUe (CoAepKAHMEe IPUKJIATHOTO
Konyc, €ro | MOayJifl)

cocrapisrone. CeueHue
KOHYyca

KOHYC H ero »aeMeHThl. CeueHue KOHYCa (napanneanoe OCHOBAHHIO U ITPOXOOAIICEC
ucepes3 BepH_II/IHy'), KOHHNYCCKHUE CCUCHU . PaSBepTKa KOHYCa

KOM6I/IHI/IpOBaHH06 3aHATHUC

Tema 7.11 Coneprxkanne ydeOHOr0o MaTepuana

VY ceueHHbI KOHYC. | YceueHHbIN KOHYC. Ero obpasytomias u BeicoTa. CeueHre yCeueHHOTo KOHyca
Ceuennue yCeueHHOTo | KoMOMHMPOBAHHOE 3aHSATHE

KOHYyca

Tema 7.12 Copepxanne yueOHOT0 MaTepuana

[Tap u cdepa, ux ceueHus

Hlap u cdepa. B3aumuoe pacronoxkenue cdeprsl U 1iockoctu. CedeHue mapa,
cdepbl

KomOunnpoBanHoe 3aHsTHE

Tema 7.13
[TousTe 00 o0OBEME Tela.
OTHoOLIEHUE 00BEMOB

MOOOOHBIX TEN

Conepxkanue yaeOHOro MaTepHraia

Ilonartue o6 obwveme Tenma. OObeM Kyba W HPSIMOYTOJIBHOTO MapaulesenuIesaa.
O6vem mpusMmbl M muIuHApa. OTHomIeHHEe O00BEMOB  MOJOOHBIX — Tell.
I'eomeTprueckuil cMbIC onpeaenuTeNns 3-ro nopsaKa

KomOunnpoBanHoe 3aHsTHE

Tema 7.14

Conepxkanue y4eOHOro MaTepHraia
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O0beMBl ¥ IUIOLIAOH
IIOBEPXHOCTEH TEI

O6wembl mupamu el U KoHyca. O0bem mapa. [1nomany noBepxXHOCTeN Ten

KoMOuHMpoBaHHOE 3aHATHE

Tema 7.15 Coneprkanue ydeOHOr0 MaTepurasa

Komb6unanmu KoMOuHanuu reoMeTpuueckux Tei

MHOIOIPDAaHHMKOB ¥ Tell | [IpakTHueckoe 3aHsITHE

BpalleHUs

Tema 7.16 Copepxanre yaeOHOTO MaTepuana

I'eomeTpuueckue Hcnonbs3oBanre KOMOWHAIIMIT MHOTOTPAaHHMKOB M TEJI BpAIEHUS B MPAKTUKO-

KOM6I/IHaHI/II/I Ha IIPaKTUKE

OPHUCHTHPOBAHHBLIX 3aJadax

HpaKTI/I‘leCKOG 3aHATUC

Tema 7.17
Pemenne 3a1a4.
MHOrorpaHHuku M Tela

Copepxanue yueOHOro MaTepuana

OOBEMEI U miomanay MOoBEPXHOCTH MHOTOI'PaAaHHUKOB U TCJI BpalllCHUA

KonTponbnas padbora

BpallleHus
Paznen 8.
ITepBooGpa3nasn
pyHkumnu, ee
NpHUMeHeHHe
OK-01, OK-02,

Tema 8.1 Coneprxanue yueOHOro MaTepuaa 0K-03. OK-04
ITepooOpa3Hast (GyHKIUH. | 3a7a4a O BOCCTAHOBJICHMH 3aKOHA JBHIKCHHUS 1O HM3BECTHOH ckopoctH. [TonsTHe OK-0 5’ OK-0 6’
[TpaBua HaXOXJeHUs | uHTerpupoBanus. O3HaKOMIIEHHE C TOHSTHEM MHTErpaja W MepBOOOpasHOM AJis 012_07 ’
epBOOOPA3HBIX ¢ynkuuu y=f(x). Pemenue 3amady Ha cBS3b NEPBOOOpPA3HON M €€ MPOU3BOJIHOM,

BBIUMCIIEHUE MEepBOOOpa3HON uis AaHHOW QyHkumu. Tabnuuma Qopmyn ans

HaXO0XXJEHUS NepBOOOpa3HbIX. M3ydeHne npaBuiia BEIYUCICHUS IEPBOOOPA3HOI

KomOunupoBaHHoe 3aHATHE
Tema 8.2 Coneprxkanne y4eOHOTO MaTeprana IIK 1.1, IIK 1.2,
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[Imomaae KpUBOIMHEWHOU

33IL3.‘-II/I, MNPUBOAAIINEC K IMOHATHIO OIPCACICHHOIO HWHTCIpala — O BBIYUCIICHUU

IIK 1.3, IIK 14,

TpareLnuu. @opMyina | IUIOWAAM  KPUBOJIMHEHWHOM Tpameuuu, O IepeMenieHun Todykd. llonsartue IIK 1.5.
Hrrotona — JleitOnuna onpeAenEéHHOro HTerpana. I'eomerpudeckuii U (GPU3HUECKUN CMBICIT OTIPEICIICHHOTO

uaTerpaia. @opmyna Hetotona— Jleiibnuma 2

KomOunupoBanHoe 3aHstue
Tema 8.3 Coneprkanue ydeOHOr0 MaTepuraia
Heonpenenennpiii 1 | [lonsiTue HEonpeneIEeHHOTO UHTErpaia
ONpeeIeHHBIA HHTErpabl | KoMOMHUPOBAaHHOE 3aHSTHE 2
Tewma 8.4 Copepxanne yaeOHOT0 MaTepuaa
IlonsTne 00 | 'eomeTpuvecKuii CMBICIT OIPECICHHOIO HHTErpaa
OomnpeneICHHOM HHTErpane | KomOMHUpOBaHHOE 3aHATHE 2
KaK IJI0IIAIN
KPUBOJIMHEHHOW Tparenuu
Tema 8.5 IIpodeccnonabHO-OPUEHTHPOBAHHOE COAepP:KaHUe (CopepKaHNe IPUKJIIATHOTO
OrnpenesieHHbI UHTETPAJI B | MOAYJIs1)
JKU3HU I'eomerpuueckuii cmbicit  omnpeneneHHoro wuHrerpana. @dopmyna Herotona -

JleitOHuna.

Pemenue 3aau Ha mpUMeHEHNE UHTETpalia Jisl BBIUUCICHUS] GU3NYECKUX BEIUYUH

 IIomaaen 4

[IpakTnueckoe 3anarue
Tema 8.6 Coneprxanue yueOHOro MaTepuaa
Pemenne 3aga4. | [lepBooOpasznas pynkuuu. [TpaBuna HaxoxieHus: nepBooOpa3HbiX. Ee mpumenenue
ITepsooOpasnas Qynkuuu, | KonrponsHas pabora 2
ee MpUMeHEeHue
Pa3zpnen 9. 18
Crenenn U KOpPHH.
Crenennas QyHKIHA OK-01, OK-02,
Tema 9.1 Copepxanne yueOHOTO MaTepHana OK-03, OK-04,
Crenennas  yHKuus, e | [ToHsTHe KOpHS N-0if CTENEHH M3 jAeiicTBUTENbHOrO uncna. OyHkmmn y = Vx ux OK-05, OK-07
CBOMCTBA cBoiicTBa U rpaduku. CBOMCTBA KOPHS N-0¥ CTETICHU

4

KomOunupoBanHoOe 3aHATHE
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Tema 9.2 Copepxanre yueOHOTO MaTepuana

ITpeoOpa3oBanue [IpeoOpazoBanne UPpaMOHATBHBIX BBIPAKEHHH

BBIPOKCHUH C KOPHAMH N- | KoMOWHHUPOBAaHHOE 3aHSTHE 4

O CTEeNIeHU

Tema 9.3 Coneprkanue ydeOHOT0 MaTepurania

CponictBa  crenenu ¢ | [loHATHE cTENEHH ¢ ITOOBIM pallMOHAILHBIM MTOKa3aTesieM. CTerneHHbIe PYHKIIUH, MX

paloHaIbHBIM CBOWCTBA U TpapuKu

JICHCTBUTEIILHBIM KomOunupoBanHoe 3aHstue 2

MOKa3aTeNsIMU

Tema 9.4 Copepxanue yaeOHOro MaTepuaa

Pemenune PaBHOCUIIBHOCTH MPPALIMOHAIBHBIX YPABHEHUI U HEPABEHCTB. METOAbI HX PELIEHUS.

VPPaLMOHAIIbHBIX Pemenne nppanroHalbHbIX YPaBHEHUN U HEPABEHCTB

YPaBHEHMI U HEPABEHCTB | KOMOMHHUPOBAaHHOE 3aHATHE 6

Tema 9.5 Copepxanne yaeOHOT0 MaTepuaa

Crenenu u KOpHH. | Onpenenienue creneHHoil (QyHkuuu. Mcnoiap3oBaHHE €€ CBOWCTB MPH PEIICHUH

Crenennas QyHKIHS yYpaBHEHUI U HEPABEHCTB 2
KonTponbhas padota

Paznen 10. 18

Iloka3zaTeabHas

pyHxuus

Tema 10.1 Copepxanue yueOHOT0 MaTepuana

[TokasarenpHas QyHkuus, | CTeneHb ¢ OPOM3BOJIBHBIM  JCHCTBUTEIBHBIM TOKasarenem. OnpenencHue

ee CBOICTBA MOKa3aTeabHOW (YHKIMM, €€ CBOMCTBAa U IpaduK. 3HAKOMCTBO C IPUMEHEHUEM OK-01. OK-02
MoKa3areabHOH (QyHKIMH. PerieHue moka3aTenbHbIX YpaBHEHUH (YHKIIMOHAIbHO- ’ ’
rpagUYECKUM METOI0M 4 OK-03, OK-04,

OK-05, OK-07

Komb6unmnpoBanHoe 3aHsTue

Tema 10.2 Copepxanne yueOHOTO MaTepHana

Pemenne mnoxasartenpHbIX | PemieHne 1oka3zaTeNbHBIX ypaBHEHHMH METOJOM YpaBHHMBaHUS —IIOKa3aTelnei,

YPaBHEHMI U HEPABEHCTB | METOJIOM BBEJICHHSI HOBOW TEpPEeMEHHOW, (HyHKIIMOHAIBFHO-TPAPUIECKUM METOIOM.
Pemenue nokasareabHbIX HEPABEHCTB 8

[IpakTHueckoe 3aHsATHE
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Tema 10.3 Coneprxanue yueOHOro MaTepuaa
Cucrembl 1NOKa3aTeNbHBIX | PellieHne cucTeM rmoka3aTeibHbIX YPaBHEHUI
YpaBHEHUI KomOunupoBaHHOE 3aHATHE 4
Tema 10.4 Coneprkanue ydeOHOr0 MaTepuraia
Pemenune 3aj1a4. | Pemenue mnoxa3aTeNbHBIX YpaBHEHHII METOJOM YpaBHUBaHUS IOKa3aTeneil u
[TokazaTenbpHas GyHKIH METOJIOM BBEJCHHS HOBOM IIEPEMEHHON. Pelienne nokas3aTeabHbIX HEPABEHCTB

KonTponbnas padora 2
Pa3znea 11. Jlorapu¢msi. 30
Jlorapudpmudeckas
pysxkuus
Tema 11.1 Copepxanue yueOHOro MaTepuana
Jlorapudm yucna. | Jlorapudwm uncna. JlecITUUHBINA U HATYpaJbHBIN JIOrapuMbl, YUCIIO €
JecaTnuHblii U | KoMOMHHPOBAaHHOE 3aHATHE
HATYpaJIbHBIN JIOTapu(MBI, 4
YHCIIO €
Tema 11.2 Copepxanue yueOHOTo MaTepuana OK-01, OK-02,
CroiictBa  norapudmoB. | Coiictsa norapudmos. Oneparus sorapuGMHUPOBAHUSL. OK-03, OK-04,
Onepanus KomMb6uHMpoBaHHOE 3aHsATHE 6 OK-05, OK-07
JorapupmMUpOBaHUs lIK 1.1, IIK 1.2,
Tema 11.3 Copepxanue yueOHOro MaTepuana [IK 1.3, IIK 14,
Jlorapudmmueckas Jlorapudmuueckas GyHKIUS U ee CBONCTBA IIK 2.1. 11K 2.2,
(yHkuus, ee cCBOHCTBA KomOuHupoBaHHoe 3aHsTHE 4 1K 2.3, ITK 2.4
Tema 11.4 Coneprxanue yueOHOro MaTepuaa
Pemenue [Monsitue norapudmuyeckoro ypaBHeHusi. Ormepanusi moTeHIpoBanus. Tpu
TorapuQMUIECKHX OCHOBHBIX METOJa pEIICHUS JOTapU(PMUYCCKUX YPAaBHECHUIA: (YHKIIHOHAIHHO-
YPaBHEHHI M HEPABEHCTB rpaduyeckuii, METOJ NOTEHIMPOBAHUS, METOJ BBEACHUS HOBOW IE€PEMEHHOM.

8

Jlorapudmuueckrue HepaBeHCTBA

KomOunnpoBanHoe 3aHsTHE

Tema 11.5

Conepxkanue yueOHOro MaTepHaia
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CucreMbl

ANTOpUTM pelIeHUs CUCTEMBbl ypaBHEHHH. PaBHOCHMIBHOCTH JOrapupMUUECKHX

JOrapuPMHUECKUX YpaBHEHUI U HEPABEHCTB

YpaBHEHU U KoMOuHMpoBaHHOE 3aHATHE 2

Tema 11.6 IIpodeccnoHabHO-OPUEHTHPOBAHHOE COlepPKaHUe (CodepKAHM e IPUKJIIATHOTO

Jlorapudmpl B mpupojae u | MOIYJIsA)

TEXHHUKE [Ipumenenne norapudpma. Jlorapudmuueckas coupainbr B npupone. Ee
MareMaTH4YECKHE CBOMCTBA 4
[IpakTuueckoe 3anarue

Tema 11.7 Copepxanne yaeOHOT0 MaTepuaa

Permenue 3aj1a4. | Jlorapudmuueckas ¢pyHkuus. Pemenne npocredmmx gorapuMUIEcKuX ypaBHEHUN

Jlorapudmer. KontponbHas pabora 2

Jlorapudmmueckas

byHKIUSA

Paznesn 12. 10

MHo:kecTBa. JJieMeHTbI

Teopuu rpagos

Tema 12.1 Coneprxanue yueOHOro MaTepuasa

MHoxecTBa [Tonstue MuOxecTBa. [TonMHOXKecTBO. Oniepaniii ¢ MHO>KECTBaMU
KomOunupoBanHoe 3aHsTHE 2

Tema 12.2 IIpodeccnoHabHO-OPUEHTHPOBAHHOE COAEPKaHUE (COAepKAHME IPUKJIATHOTO

Onepanyy ¢ MHOXECTBaAaMH | MOJYJIS1) OK-01, OK-02,
Onepannn ¢ MHOXecTBaMU. PelieHne npukiaaubix 3a1a4d OK-03, OK-04,
[IpakTnueckoe 3anarue 2 OK-05, OK-07

Tema 12.3 Coneprxanue yueOHOro MaTepuasa TIK 2.1, IIK 2.2,

['padbr [Tonsitue rpada. Ces3Hbli rpad, 1epeBo, HUKI rpad Ha TIOCKOCTH IIK 2.3, IIK 2,4,
IMpakTuueckas pabora 4 1K 2.5. IIK 2.6,

Tema 12.4 Coneprxanue yueOHOro MaTepuasa 1IK 2.7,

Pemenune 3aga4. | Onepanuu ¢ MHOKecTBaMu. ONKCaHuE pealbHbIX CUTYALUH C IIOMOIIBIO MHOKECTB.

MmuoxectBa, I'padpl n ux | [IpumeneHne rpadoB K PEHICHUIO 32124

IIPUMEHEHNE KonTponbnas pabora 2
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Pazgnen 13. DuiemeHTHI 26
KOMOMHATOPHKH,
CTATUCTHKH M TEOPHUH
BEPOATHOCTEN
Tema 13.1 Coneprkanue ydeOHOT0 MaTepurania
OcHOBHbIE noHATHs | [lepecTaHOBKH, pa3MelIeHHs], COUCTaHUSI.
KOMOWHATOPHKHU 4
KomOunupoBanHoe 3aHstue.
Tema 13.2 Copepxanne yaeOHOT0 MaTepuaa
CoOriTHe, BEpPOATHOCTH | COBMECTHBIE U HECOBMECTHBIE COOBITUS. TeopeMbl 0 BEpOSTHOCTU CYMMBbI COOBITUH.
coObiTus.  CiokeHue M | YCIOBHAasS BEPOSATHOCTh. 3aBUCHMbIE M HE3aBUCHMbIC COOBITHS. TeopeMbl O
YMHO>KEHUE BEPOATHOCTEH | BEPOSATHOCTH IMPOU3BEICHHS COOBITHH.
4
KomMb6unupoBanHoe 3anstue
Tema 13.3 IIpogeccnonanbHO-0OpHEeHTHPOBAHHOE COAePKaHUe (CoiepKaHue TPUKJIATHOIO
BepostHOCTB B | MOAYJIAA)
PO eCCHOHATBHBIX OTHOCHUTENBHAS YacTOTa COOBITHS, CBOWCTBO €€ yCTOMYMBOCTH. CTaTHCTHYECKOE
3aa4ax orpeJieieHue BepoaTHOCTH. OlLleHKa BEPOSITHOCTH COOBITHS
[IpakTnueckoe 3anarue 4
Tema 13.4 Copepxanue yueOHOT0O MaTepHana
Juckpernas  ciydanHas | Bunel ciyuaiitaeix BenmmumH. OrnpenesnieHue IUCKPETHON CIyYallHOW BEIWYHHEI.
BEJINYMHA, 3aKOH ee | 3aKOH pacmpeleNeHus JUCKPEeTHOW ciydailHOM BenuuuHbl. Ee uucioBble
pacrpeneieHus XapaKTEPUCTUKH 4
KomOunupoBaHHoe 3aHsTHE
Tema 13.5 Copepxanne yueOHOTO MaTepHana
3agaun  Mmarematudeckoi | Bapmanmonnwiii  psn.  [lomuron dwactor W rucrorpamma. CTaTHCTHYECKHE
CTaTUCTUKH XapaKTePUCTHKU psAJia HAOII0JaeMbIX JaHHBIX
KomOunnpoBanHoe 3aHsTHE
4
Tema 13.6 IIpodeccnoHabHO-OPUEHTHPOBAHHOE COePKaHUe (CoAepKAHME IPUKJIATHOTO

MOJYJIst)

OK-01, OK-02,
OK-03, OK-04,
OK-05, OK-07
IIK 1.2, IIK 1.4,
IIK 2.1, IIK 2.2,
IIK 2.3, IIK 2.4,
IIK 2.5, IIK 2.6,
IIK 2.7.
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CocraBsienne TabiuI o

Jarpamm Ha IpaKkTHKe

[lepBuynas 06paboTKa CTAaTUCTHUECKUX NaHHBIX. [ paduueckoe ux mpeacTaBiIcHHE.
Haxoxnenne cpeHUX XapaKTEPUCTHK, HAOII0JaeMbIX JaHHBIX

[IpakTuueckoe 3anarue 4
Tema 13.7 Coneprkanue ydeOHOr0 MaTepurania
Pemenue 3ana4. DneMeHThl | DneMeHThl KOMOWHATOpuKu. CoObITHE, BEpOSTHOCTH CcOOBITHA. ClloKeHHe u
KOMOUHATOPUKH, YMHOXXEHUE BEpOATHOCTEH
CTaTUCTUKKM W TeopuH | KoHTponpHas pabora 2
BEPOSATHOCTEMN
Pa3znen 14. YpaBHenuss u 28
HepaBeHCTBa
Tema 14.1 Copepxanue yueOHOro MaTepuana
PaBHOCHIIBHOCTB PaBHOCMIIBHOCTE ypaBHeHUI W HepaBeHCTB. OmnpezneneHuss. OCHOBHBIE TEOPEMBI
YPaBHEHMM M HEPAaBEHCTB. | paBHOCWJIbHBIX [IEPEX0aX B YPAaBHEHUSAX U HepaBeHCTBaX. OOIIMe METO bl peLLICHUS
OOmpe MeTobI pEIEHNsT | YpaBHEHHI: TEPeXoj OT pPaBEHCTBA (YHKIMI K PAaBEHCTBY apryMEHTOB ISt 4
MOHOTOHHBIX (DYHKIIHIA, METOJI pa3JI0KESHUS HA MHOXKUTEIN, METO] BBEJICHHUS HOBOU
nepeMeHHOH, (PyHKIMOHAIEHO-TPadUIeCKUN METOT
KomOunupoBaHHoe 3aHsTHE OK-01, OK-02,
Tema 14.2 Coneprxanue yueOHOro MaTepuasa OK-03, OK-04,
I'paduueckuit MeToa | OO61ue MeTo bl pelIeHs] HEPABEHCTB: MEPEX0] OT CPaBHEHMsI 3HAaUeHUH (QyHKIUH K OK-05, OK-06,
peLeHus YPaBHEHMH, | CpaBHEHHIO 3HAUYECHUH apTyMEHTOB JUIsl MOHOTOHHBIX (D)YHKIIMH, METOJI MHTEPBAJIOB, OK-07
HEPaBEHCTB ¢dbyHKIMOHaNBHO-rpaduueckuil MeTo1. I'padmyeckuii MeTo]] peleHusl ypaBHEHUN 1 IK L1, 11K 1.2,
HEPABEHCTE 4 IIK 1.3, IIK 1.4.
KomOunupoBaHHoe 3aHsTHE K 1.5
Tema 14.3 Coneprxanue yueOHOro MaTepuasa
VYpaBHenus u HepaBeHCTBa | Onpenenenue Moayns. Packpeite Moayns 1o onpeneneHuro. [Ipocteiimie
C MOJyJIEM YpaBHEHMsI 1 HEpaBEHCTBA ¢ MoAayieM. [IpuMeHeHue paBHOCUIIbHBIX MEPEXOJ0B B
ONPEJIETICHHBIX TUIIAX YPAaBHEHHUI M HEPABEHCTB C MOJYJIEM 4

KomOunnpoBanHoe 3aHsTHE

Tema 14.4

Conepxkanue yd4eOHOro MaTepuaia

3HaKOMCTBO ¢ mapameTpoM. [Ipocreiinme ypaBHEHUSI 1 HEPABEHCTBA C TTapaMETPOM
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VYpaBHeHus u HepaBeHCTBa | KoMOMHMpOBaHHOE 3aHATHE 6
C rmapaMeTpaMu

Tema 14.5 IIpodeccuonaibHO-OpHEHTHPOBAHHOE COAEPKaHNeE (COAePKAHNE MPUKJIIATHOTO
CocTaBieHue MW pEIICHUE | MOMYJIs)

HpO(l)eCCI/IOHaJ'IBHI)IX 3a/1a4 | PemeHue TEKCTOBBIX 3aJa4 HpO(beCCI/IOHaJ'IBHOFO COACpKaHUA

C MOMOUIbIO YPaBHEHHH [IpakTuueckue 3aHATHS 8
Tewma 14.6 Copepxanre yaeOHOT0 MaTepuana
Pewenne 3aja4. | OOmmMe MeTobl PelIeHUs ypaBHEHHH. YPaBHEHUS M HEPaBEHCTBA C MOIYJIEM H C
VYpaBHEHUS U HEPABEHCTBA | MapaMeTpaMu

[IpakTrueckoe 3ansTHE 2
IIpomexyTounas arrectauus (IK3aMeH) 12
Bcero: ‘ 340

Ilo xasicooli meme onucwvleaemcs coodepiicanue y4ebHo2o mamepuana (8 OUOAKMuYeckux eOUHuyax), HauMeHO8aHUuss HeoOX0OUMbBIX 1AOOPAMOPHDIX,
npakmuyeckux u uHvlx sauamui. Obvem uacoe onpeodensemcs no Kaxcoou nosuyuu cmoaoya 3.

*IIpogheccuoranbHO-OpUEHMUPOBAHHOE COOEPHCAHUE MOXdCem Oblmb pacnpeoeneHo no pazdeiam (memam) uiu CKOHYEHMpPUpo8awHo 8 pazoeie
Tlpuxnaonoii Mmooy
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3.YCJOBUsI PEAJIM3ALIAN ITPOT'PAMMBbI
YYEBHOU JUCIIUITJIMHBI

3.1. lna peanu3auuu MporpaMMbl y4eOHOM JUCLMILIMHBI JOJKHBI OBITH MPEAYCMOTPEHBI
cliefyroliee crenuanbHoe nomenienne: Kabuuer MaTeMaTuky.

OO6opyaoBaHue yueOHOTO KaOHWHETA:
— M0CaOYHBIE MECTA 110 KOJMYECTBY O0YHAIOIIUXCS;
— pabouee MecTo IperoIaBaTels;
— KOMIUIEKT y4eOHO-HATIISIHBIX MTOCOOUIA;
— 3aJIaHus JUISE KOHTPOJIBLHBIX PadoT;
— MaTrepHualibl SK3aMeHa.

TexHnueckue cpeacTBa 00yUYeHUs:
— MepPCOHAJIbHBIN KOMIIBIOTEP € JIMLEH3UOHHBIM IIPOIPAaMMHBIM 00€CIIeUeHUEM;

— IPOEKTOP C IKPAHOM.

3aisl:
bubnuroreka, YnTaabHBIN 3aJ1 ¢ BEIXOJOM B CETh MIHTEpHET.

3.2. UndopmanmonHoe odecrieyeHne peaasu3amun NporpamMmmbl
3.2.1. OcHoBHas JuTEpaTypa:

1. bammako M.U. Marematuka. / M.U. bammakos. — M.: OULl «Akamemus», 2024, —

253 c.

2. bammvakos M.U. Marematuka. 3agaunuk / M.W. bammakos. — M.: OUL] «Akanemusy,
2024.-432 c.

3. bammakoB M.U., Outuna C.b. Maremaruka. [Ipaktukym. (CIIO). [OnekTpoHHBIH

pecypc]: yueOHo-nipakTudeckoe nocooue / M.U. bammakos, C.b. Outuna — M.: KaoPyc, 2021. — 296
c. — Pexxum noctymna: https:// www.book.ru/book/939104 (nata obpamenusi: 15.05.2024)

4. TarapuukoB O.B. CaruroB P.B. MaremaTuka [D1eKTpOoHHBINA pecypc] : yueOHUK JUis
cpenHero npodeccruonanbHoro oobpazoBanus / O.B. TatapuukoB [u ap.]; mox oOieit pepakiueit O.B.
TarpuukoBa. — M.: MHWszgarensctBo [Opaiit, 2022. — 450 c. — Pexum pocryna:
https://urait.ru/book/matematika-490214 (mara obpamenus: 15.05.2024)

3.2.2 /lonoJiHUTEIbHAS JIMTEPATypa:

1. TpuropseB B.II. COopHHK 3ama4 MO BBICIICH MaTeMaTHKe [DJIEKTPOHHBIN pecypc] :
yuebnuk / B.I1. I'puropees. — 2-e uzn. — M.: U3narensckuii nentp Axagemus, 2019. — 368 c. —
Pexxum noctyma: https://academia-moscow.ru (aara obpamenus: 15.05.2024)

2. Ilaxomona E.I'. Jluneiinas anre6pa u aHanutudeckas reometpusi. COOpHUK 3aJaHUU.

[DnexTpoHHBIN pecypc]: yuebHoe mocobue ans By3os / E.I'. TTaxomona, C.B. PoxkoBa. — M.:
NznarensctBo IOpaiit, 2022. — 110 ¢. — Pexxum goctyna: https://urait.ru/book/lineynaya-algebra-
i-analiticheskaya-geometriya-sbornik-zadaniy-490366 (mara obpamienus: 15.05.2024)

3.  IIunager B.C. Marematuka. [ D1eKTpoHHBIHN pecypc]: yueOHUK U ipaktukym st CI10O
/ B.C. lllunaues, A.H. Tuxonos. — M.: U3narensctBo IOpaiit, 2022. — 447 c. — Pexxum pocrymna:
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https://academia-moscow.ru/
https://urait.ru/book/lineynaya-algebra-i-analiticheskaya-geometriya-sbornik-zadaniy-490366
https://urait.ru/book/lineynaya-algebra-i-analiticheskaya-geometriya-sbornik-zadaniy-490366

https://urait.ru/book/matematika-489596 (mara obpamenus: 15.05.2024)
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4. KOHTpOJIb U OLIEHKA Pe3yJbTATOB 0CBOCHHUSA 00111€00Pa30BaATeILHOM U CIIANINHbBI

KoHTpos1b U OueHKa pe3ylbTaToB OCBOEHUS 00I1e00pa30oBaTeNbHON AUCIUILUIMHBI PACKPBIBAIOTCS

qgcpes3 AUCHUIITIMHAPHBIC

pe3yibTaThl,

HaITpaBJICHHBIC Ha

¢dopmupoBaHue

001X

npoeCCHOHATBHBIX KOMIETEHIIUH 10 pa3/iesaM U TeMaM CO/Iep)KaHusl y4eOHOro MaTepHara.

u

P7 Temr1 7.1,72,73,74,7.5,7.6,
7.7 I1-0/¢,7.8,7.9, 7.10 IT-o/c, 7.11,
7.12,7.13,7.14,7.15,7.16,7.17

P 8, Temsr! 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temr1 9.1,9.2,9.3,9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4
P11, Temsr 11.1,11.2, 11.3 I1-0/c,
11.4,11.5,11.6 IT-o/c, 11.7

Oobmasi/mpodeccnoHanbHasA Pa3znen/Tema THI oLeHOYHBIX
KOMIIeTeHI[HS MepOoNpusiTUS
OK 01. Beibupats criocoOsI P 1, Tema 1.1,1.2, 1.31-0/c’, 1.4, 1.5, | Tectuposanue
pelieHus 3a1a4 1.6 VYeTHbII onpoc
poeCCUOHATBHOM P2, Tempr 2.1,2.2,2.3,2.4, 2.5 I1-0/¢, | \aremarnueckuii
JESTSIIbHOCTH MPUMEHUTEITHLHO 12):63, Temst 3.1, 3.2, 3.3 [l-o/c, 3.4 JUKTaHT
K pa3JIMYHbIM KOHTEKCTaM P4 Tembid.1,42,43,4.4,45.4.6,47 NunuBunyanbHas
IT-o/c, 4.8,4.9,4.10, 4.11 CaMOCTOATCIIbHAA
P 5, Temsr 5.1,5.2 pabora
P 6, Temrl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, IIpencraBnenne
6.7 I1-0/c, 6.8, 6.9, 6.10 Il-o/c, 6.11 pe3yabTaToOB

IPAKTHYECKUX padoT
3aiuTa TBOPUECKUX
pabor

3amura
VH]TUBH Ty aJTbHBIX
IPOEKTOB
KonTponbHas pabora

P7,Teme 7.1,7.2,7.3,7.4,7.5,7.6,
7.7 I1-0/¢,7.8,7.9, 7.10 I1-o/c, 7.11,
7.12,7.13,7.14,7.15,7.16,7.17

P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temrr 9.1,9.2,9.3,9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P 12, Temst 12.1, 122, 12.3, 12.4 Brmonsenne

P 13, Temsr 13.1,13.2, 13.3, 13.4, JK3AMCHALMOHHBIX

13.5 IT-o/c, 13.6 3ajaHui

P 14, Temnr 14.1, 14.2, 14.3, 14 .4,

14.5 I1-o/c, 14.6
OK 02. Ucnonn3oBath P 1, Tema 1.1, 1.2, 1.3 TI-o/c, 1.4, 1.5, | TectupoBanue
COBpPEMEHHBIE CpPe/ICTBA 1.6 YcTHBIM ompoc
IIOMCKA, aHAJIU3a U P2, Tempr 2.1,2.2,2.3,2.4, 2.5 IT-0/¢, | Maremaruueckuii
WMHTEpIIpeTauy HHHOpMAIUH, f’g Temtr 3.1.3.2. 3.3 Tlo/c. 3.4 JIUKTAHT
H HH(OPMAIIHOHHEIE P4 Tombi4.1,4.2,43,4.4 45,46, 47 | NHUMBAIyaIbHAS
TEXHOJIOTHUHU AJIA BBIITIOJTHCHUA H-O/C, 4.8, 4_9, 4.10’ 4.11 CaMOCTOSATECIIbHAsA
3a/1a4 npodeccuoHaIbHOM P 5, Tems 5.1, 5.2 paborta
JIeSITeNIbHOCTH P 6, Temsl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, [IpencraBnenue

6.7 I1-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 pe3yIbTaToB

NPaKTHYECKHX padoT
3amuTa TBOPYECKUX
pabot

3 MMpoheccuoHanbHoe-0pUEHMUPOBAHHOE COOEPHAHUE
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P11, Temsr 11.1,11.2, 11.3 IT-o/c, 3amura

11.4,11.5,11.6 II-o/c, 11.7 VHJIMBU/Ty aIbHBIX

P12, Temsr 12.1,12.2,12.3, 12.4 TIPOCKTOB

P 13, Temsr 13.1, 13.2,13.3, 13.4, KonTtponbHast paGora

13.5 I1-o/c, 13.6 BhINONHEH e

P 14, Temsr 14.1, 14.2, 14.3, 14.4, SK3AMEHALHOHHEIX

14.5 I1-o/c, 14.6 S [aHHil
OK 03. IlnanupoBats u P 1, Tema 1.1, 1.2, 1.3 TI-o/c, 1.4, 1.5, | TectupoBanue
peaTn30BBIBATh COOCTBEHHOE 1.6 VYeTHBII onpoc
poeCCHOHANBEHOE U P2, Tempr 2.1, 2.2,2.3,2.4, 2.5 II-0/¢, | \aremarnueckuit
JITIHOCTHOE PASBHTHE, 123'2, Temsi 3.1, 3.2, 3.3 [-o/c, 3.4 JICTAHT
TpEAIPHHUMATCIIBCKYIO P4, Tembid.1,4.2,4.3,4.4,4.5,4.6,4.7 | ARAMBALyaIbHAs
NeSITeIIbHOCTD B T-o/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOSITeIIbHAS
npodeccuoHalibHOM cdepe, P 5, Tems1 5.1, 5.2 pabora
HCIIOJIb30BaTh 3HAHUS 110 P 6, Temn 6.1, 6.2, 6.3,6.4, 6.5, 6.6, [IpencraBnenue
(HMHAHCOBOW T'PaMOTHOCTH B 6.7 I1-0/c, 6.8, 6.9, 6.10 Il-o/c, 6.11 pe3ybTaToB

PA3JINYHBIX JKU3HCHHBIX

P7 Teme1 7.1,7.2,7.3,74,7.5,7.6,
7.7 I1-0/¢,7.8,7.9, 7.10 IT-o/c, 7.11,

IPAKTHYECKUX padoT

CUTYyaIHsIX 3arura TBOPUECKUX

7.12,7.13,7.14,7.15,7.16,7.17 paboT

P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 JawmTa

P9, Temr1 9.1,9.2,9.3,9.49.5 MR THBHTY ATBHBIX

P 10, Temsr 10.1, 10.2, 10.3, 10.4 HPOCKTOB

P11, Temsr 11.1,11.2, 11.3 TI-0/c,

11.4,11.5, 11.6 TT-o/c, 11.7 Kourponwnas pabora

P 12, Temsr 12.1, 122, 12.3, 12.4 Brmosmenne

P 13, Temn: 13.1, 13.2,13.3, 13 .4, JHCAMCHALHOTHRIX

13.5 -o/c, 13.6 ajaHun

P 14, Temsr 14.1, 14.2, 14.3, 14 .4,

14.5 I1-o/c, 14.6
OK 04. 3ddextuHO P 1, Tema 1.1, 1.2, 1.3 TI-o/c, 1.4, 1.5, | TectupoBaHue
B3aMMOJEHCTBOBATh U 1.6 YcerHBIM onpoc
paboTaTh B KOJUIEKTUBE U g gﬂ Tempr 2.1, 2.2, 2.3, 2.4, 2.5 I1-0/¢, | Marematnuecknit
KoManze P 3, Temsr 3.1, 3.2, 3.3 Tl-o/c, 3.4 AHICTAHT

P4, Tembi4.1,4.2,4.3,4.4,4.5,4.6,4.7 | AnAMBALyanbHas

IT-o/c, 4.8,4.9,4.10, 4.11 CaMOCTOATEIbHASA

P 5, Tems 5.1, 5.2 paborta

P 6, Temrl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, [IpencraBnenue

6.7 11-0/c, 6.8, 6.9, 6.10 Il-o/c, 6.11 pe3yabTaToOB

P7,Teme 7.1,7.2,7.3,7.4,7.5,7.6,
7.7 I1-0/¢,7.8,7.9, 7.10 IT-o/c, 7.11,
7.12,7.13,7.14,7.15,7.16, 7.17

P 8, Temn1 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temrr 9.1,9.2,9.3,9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4
P11, Temsr 11.1, 11.2, 11.3 TT-0/c,
11.4,11.5,11.6 IT-o/c, 11.7

P12, Temsr 12.1,12.2,12.3,12.4

NPaKTUYECKUX paboT
3amura TBOPUECKUX
pabot

3amura
WH/IUBUIYTbHBIX
IIPOCKTOB
KoHnTtponbHas pabota
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P 13, Temsr 13.1, 13.2, 13.3, 13 .4, Brmonnenue
13.5 I1-o/c, 13.6 DK3aMEHAIMOHHBIX
P 14, Temsr 14.1, 14.2, 14.3, 14 .4, 3amaHuil
14.5 I1-o/c, 14.6
OK 05. OcymectBisarts yctayto | P 1, Tema 1.1, 1.2, 1.3 IT-o/c, 1.4, 1.5, | TectupoBanue
Y MUCbMEHHYIO 1.6 VYcrHblit onpoc
KOMMYHHKAIHIO Ha P2, Temn 2.1,2.2,2.3,2.4, 2.5 I1-0/¢, | Maremarnueckuii
rOCYapCTBEHHOM SI3BIKE }2)2 Temer 3.1.3.2. 3.3 Tlo/c. 3.4 JUKTaHT
Poccmiickoit Depeparn ¢ P4 Tombi4.1,4.2,43,4.4 45,46, 47 | AHUMBAIyIbHAS
y4eTOM 0COOeHHOCTEH M-o/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOSTEIIbHAS
COIIMAIBHOTO U KYJIbTYPHOTO P 5, Temsr 5.1, 5.2 pabora
KOHTEKCTa P 1, Tema 1.1, 1.2, 1.3 IT-o/c, 1.4, 1.5, | IIpencraBienue
1.6 pe3yJIbTaTOB
gé, Temnr 2.1, 2.2, 2.3, 2.4, 2.5 TI-o/c, NPaKTHYECKUX paboT

P 3, Temsr 3.1, 3.2, 3.3 [1-o/c, 3.4
P4,Tems14.1,4.2,4.3,4.4,4.5,4.6,4.7
IT-o0/c, 4.8,4.9,4.10,4.11

P5, Tempr 5.1, 5.2

P 6, Temsl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,
6.7 I1-o/c, 6.8, 6.9, 6.10 I1-o/c, 6.11
P7 Temr1 7.1,72,7.3,74,7.5,7.6,
7.7 11-0/¢,7.8,7.9, 7.10 I1-o/c, 7.11,
7.12,7.13,7.14,7.15,7.16,7.17

P 8, Temsr! 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temr1 9.1,9.2,9.3,9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4
P11, Temsr 11.1, 11.2, 11.3 IT-o/c,
11.4,11.5,11.6 IT-o/c, 11.7

P12, Temsr 12.1, 12.2, 12.3, 12.4

P 13, Temsr 13.1, 13.2, 13.3, 13 .4,
13.5 I1-o/c, 13.6

P 14, Temnr 14.1, 14.2, 14.3, 14 .4,
14.5 I1-o/c, 14.6P 9, Temn1 9.1, 9.2,
9.3,94,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4
P11, Temsr 11.1,11.2, 11.3 IT-o/c,
11.4,11.5,11.6 IT-o/c, 11.7

P12, Temsr 12.1,12.2,12.3

P 13, Temsr 13.1, 13.2, 13.3, 13 .4,
13.5 I1-o/c, 13.6

P 14, Temnr 14.1, 14.2, 14.3, 14 .4,
14.5 I1-o/c, 14.6

3anura TBOPYECKUX
pabor

3ammra

WHIUBUTy ATbHBIX
MIPOEKTOB
KonTponbnas padora
Brmonmmenne
9K3aMEHALIMOHHBIX
3aJaHuM

OK 06. ITposBAsSTE TPaXK TAHCKO-
MATPUOTHYECKYIO MTO3UITHIO,
JIEMOHCTPHPOBATH OCO3HAHHOE
MOBEJICHNE Ha OCHOBE
TPaJUIUOHHBIX POCCUICKIX

P 1, Tema 1.1, 1.2, 1.3 IT-o/c, 1.4, 1.5,
1.6

P 6, Temsn1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,
6.7 I1-o/c, 6.8, 6.9, 6.10 IT-o0/c, 6.11

TectupoBanue
VYcrHbIi onpoc
Maremarnueckuit
JUKTaHT
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AYXOBHO-HPaBCTBECHHBIX
HeHHOCTefI, B TOM 4YHCJIC C YUCTOM
rapMOHH3alIuU
MECXKHAIMOHAJIbHBIX 1
MCKPCIUTUO3HBIX OTHomCHHﬁ,
IIPUMCHSATH CTaHAAPThI
AHTUKOPPYIIIUOHHOI'O MMOBEACHUA

P7 Temo1 7.1,7.2,7.3,74,7.5,7.6,
7.7 I1-0/¢,7.8,7.9, 7.10 IT-o/c, 7.11,
7.12,7.13,7.14,7.15,7.16, 7.17

P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P 14, Temsr 14.1, 14.2, 14.3, 14 .4,
14.5 I1-o/c, 14.6

NupuBunyansHas
CaMOCTOSTEJIbHAs
pabora
IIpencrasinenue
pe3ybTaToB
MPAKTHYECKUX paboT
3aiuTa TBOPUYECKUX
pabort

3amura
WHIMBUTyJTbHBIX
MIPOEKTOB
KonTponbnas padora
Brimonnenue
9K3aMEHAIIMOHHBIX
3aJIaHUN
OK 07. CogeticTBOBaTh P 1, Tema 1.1, 1.2, 1.3 II-o/c, 1.4, 1.5, | TectupoBaHue
COXPAHEHUIO OKPYKaIOILIEH 1.6 YcrHblil onpoc
Cpeibl, PECYPCOCOEPEKEHHIO, g gﬂ Tempr 2.1, 2.2, 2.3, 2.4, 2.5 I1-0/¢, | \aremaruueckuit
HPUMCHATH 3HAHHA 00 P 3, Temni 3.1, 3.2, 3.3 [l-o/c, 3.4 JCTAMT
M3MCHCHUN KTMMaTa, P4, Tembid.1,4.2,4.3,4.4,4.5,4.6,4.7 | ARAMBALyaIbHAs
HPHHIIAITBI OEPEIKITUBOTO T-o/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOSTENIbHAS
MIPOU3BOJICTBA, 3P PEKTUBHO P 5, Temsr 5.1, 5.2 paboTta
JIEICTBOBAThH B UPE3BbIYANHBIX P 6, Temrr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, [IpencraBnenue
CUTYyalusIxX 6.7 I1-0/c, 6.8, 6.9, 6.10 Il-o/c, 6.11 pEe3yIbTaTOB

P7,Temr 7.1,7.2,7.3,7.4,7.5,7.6,
7.7 1-0/c,7.8,7.9, 7.10 IT-o/c, 7.11,

PAKTUYECKUX paboT
3aiuTa TBOPUYECKUX

7.12,7.13,7.14,7.15,7.16,7.17 pabor
P8, Temsi8.1,8.2,83,8.4,85,86 | 341uma
P9, Temr1 9.1,9.2,9.3,9.4,9.5 HHHBH/TYATHHBIX
P 10, Tems: 10.1, 10.2, 10.3, 10.4
IPOEKTOB
P11, Temsr 11.1, 11.2, 11.3 IT-o/c, KoHTpostbHas paGoTa
11.4,11.5,11.6 IT-o/c, 11.7
P 12, Temsr 12.1, 122, 12.3, 12.4 Bemonere
P 13, Temnt 13.1, 13.2, 13.3, 13 .4, HGAMCHAMHOHHBIX
13.5 TI-o/c, 13.6 3aanuii
P 14, Tembr 14.1, 142, 143, 14.4,
14.5 I1-o/c, 14.6
I1K 1.1. Bemonnsts padotei o | P 1, Tema 1.3 TecTtupoBanue
pasz6opke (cO0pKE), MOHTaXKY P8, 8.5 YCTHBIH onpoc
(1leMoHTaxYy) P11, Temsr 11.6 MaremaTtuueckui
CEJIbCKOXO03SHCTBEHHBIX P 14 Tema 14.5 JTUKTAHT
MaIlliH ¥ 000pYI0BaHUS. WHauBuIyansHas
CaMOCTOSATENbHAS
paborta
TectupoBanue

YcrHbIi onpoc
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MaremaTudeckuii
JUKTaHT
NuauBunyansHas
CaMOCTOSATEIIbHAS
paborta
[IpencraBnenue
pe3yJIbTaTOB
MPaKTUYECKHUX padboT

I1K 1.2. ITIpon3BoauTh pEMOHT
y3JI0B U MEXaHU3MOB
CEIIbCKOXO3IHCTBEHHBIX MAaIINH
1 000pyI0OBaHUSI.

P1,Temal.3

P 8, Tema 8.5

P11, Temrr 11.6

P 13 Temnr 13.3, 13.6
P 14 Tema 14.5

TectupoBanue
VYeTHbII onpoc
Maremarnueckuit
JUKTaHT
NupuBunyansHas
CaMOCTOSTEIIbHAS
pabora
[IpencraBinenue
pe3yabTaToB
IPAKTUYECKUX paboT

I1IK 1.3. I[IpousBoauThH
BOCCTaHOBJICHHUE JeTalIel
CENBCKOXO03IHCTBEHHBIX
MAaIIUH U 000pyA0BaHUSI.

P1,Tema 1.3
P 8, Tema 8.5
P11, Temsr 11.6
P 14 Tema 14.5

TectupoBanue
YceTHBIT onpoc
MaremaTuueckui
JUKTaHT
NunuBunyanpHas
CaMOCTOATENIbHAsA
paborta
[IpencraBnenue
pe3yJIbTaTOB
MPAKTHYECKUX paboT

IIK 1.4. Bemmonuath
CTEHJIOBYIO OOKaTKYy,
WCTIBITAHUE, PETYJIUPOBAHHIE
OTPEMOHTHUPOBAHHBIX
CEIbCKOXO03SIMCTBEHHBIX
MAaIIvH U 000pyA0BaHUS.

P1,Temal3

P4, Tema 4.7

P 6, Tema 6.10

P8, Tema 8.5

P11, Tema 11.6

P 13 Temnr 13.3, 13.6
P 14 Tema 14.5

TecTtupoBanue
VYeTHbII onpoc
Maremarnueckuit
JTUKTaHT
NuauBunyansHas
CaMOCTOATEIIbHAS
pabota
IIpencrasinenue
pe3yabTaToB
MPaKTUYECKUX padoT

[1IK 1.5. BeInoJHATE HamagKy
CEIBbCKOXO03IMCTBEHHBIX
MaIluH 1 000py10BaHUS.

P1,Temal.3
P4, Tema 4.7
P 6, Tema 6.10
P 8, Tema 8.5

TectupoBanue
YceTHBII onpoc
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P 14 Tema 14.5

MaremaTudeckuii
JUKTaHT
NuauBunyansHas
CaMOCTOSATEIIbHAS
paborta
[IpencraBnenue
pe3yJIbTaTOB
MPaKTUYECKHUX padboT

[IK 2.1. BeimonusTe
OCHOBHYIO 00pabOTKy U
MPEIITOCEBHYIO MOATOTOBKY
MIOYBBI C 3a/IaHHBIMU
arpoTEXHUYECKUMHU
TpeOOBAHUSIMU.

P2, Tema 2.5
P 3, Tema 3.3

P7, Temer 7.7, 7.10
P11, Tema11.6
P 13 Temnr 13.3, 13.6

TectupoBanue
VYeTHbII onpoc
Maremarnueckuit
JUKTaHT
NupuBunyansHas
CaMOCTOSTEIIbHAS
pabora
[IpencraBinenue
pe3yabTaToB
IPAKTUYECKUX paboT

[1K 2.2. Buocutb ynobpeHus c
3aJaHHBIMH
arpOTeXHUYECKUMHU
TpeOOBaHUSIMHU.

P2, Tema 2.5

P 3, Tema 3.3

P7, Temsr 7.7, 7.10
P11, Tema 11.6

P 13 Temsr 13.3, 13.6

TectupoBanue
YeTHBIN onpoc
MaremaTuueckui
JUKTAHT
NunuBunyansHas
CaMOCTOSITEJIbHAS
pabora
IIpencraBnenue
pe3yJIbTaToB
MPAKTUYECKHUX padoT

IIK 2.3. BeImmonHaTh
MEXaHU3UPOBAHHBIE PA0OTHI IO
MOCEBY, MOCAJIKE U YXOIy 32
CETbCKOXO03IMCTBEHHBIMH
KYJIbTYpaMH.

P2, Tema 2.5
P 3, Tema 3.3

P7, Temsr 7.7, 7.10
P11, Tema 11.6
P 13 Temnr 13.3, 13.6

TectupoBanue
VYceTHBII onpoc
Marematnueckuit
JTUKTaHT
NuauBuayansHast
CaMOCTOATEIIbHAS
pabota
IIpencrasnenue
pe3yabTaToOB
MPaKTUYECKUX paboT

[IK 2.4. BpInOJgHATH
yOOpoYHBIE PaOOTHI C
3aJaHHBIMH

P2, Tema 2.5
P 3, Tema 3.3

P7, Temsr 7.7,7.10

TectupoBanue
YcTHBIN onpoc
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arpoOTeXHUYECKIMH
TpeOOBAHUSIMU.

P11, Tema 11.6
P 13 Temnr 13.3, 13.6

MaremaTtuueckuii
JHUKTAHT
NunuBunyansHas
CaMOCTOSITCIIbHAS
pabora
[IpencraBnenue
pe3yJIbTaTOB
MPaKTUYECKUX padoT

IIK 2.5 BrInoaHsaTh
MOTPY304YHO-Pa3rpy304YHbIE,
TPAHCIIOPTHBIE U
cTalmoHapHbIe pabOTHI HA
TpakTopax.

P2, Tema 2.5

P 3, Tema 3.3

P7, Temer 7.7, 7.10
P 13 Temnr 13.3, 13.6

TectupoBanue
YceTHBIT onpoc
Maremarnueckuit
JOUKTaHT
NunuBunyanbHas
CaMOCTOSITENIbHAS
pabora
IIpencraBnenue
pe3yabTaTOB
MPAaKTUYECKUX padboT

[IK 2.6. BeinoagsaTs
MEJTMOPAaTUBHBIC PAOOTHI

P2, Tema 2.5

P 3, Tema 3.3

P7, Temsr 7.7, 7.10
P 13 Temnr 13.3, 13.6

TectupoBanue
YcTHbI onpoc
MaremaTnueckui
JTUKTAHT
NunuBunyansHas
CaMOCTOSITEJIbHAs
pabora
IIpencraBnenue
pe3yJIbTaToOB
MPAKTUYECKUX padoT

11K 2.7. BeIimtonasats
MEXaHU3UPOBAHHBIC PAOOTHI
10 pa3rpy3Ke U pazjaaue
KOPMOB KHUBOTHBIM, YOOpKE
HaBO3a ¥ OTXOJIOB
’KHUBOTHOBO/ICTBA.

P 3, Tema 3.3
P7, Temer 7.7, 7.10
P 13 Temnr 13.3, 13.6

TectupoBanue
YceTHBII onpoc
Maremarnueckuit
JUKTAHT
NunuBunyansHas
CaMOCTOATEIIbHAS
pabota
IIpencrasnenue
pe3yabTaToOB
MPAaKTUYECKUX paboT

IIK 2.8. BuImtosHaTh
TEXHUYECKOE 00CTyKMBaHUE
MIPY UCIIOJIb30BAHUHU U TIPU
XPaHEHUH TPAKTOPOB,
KOMOAiHOB,

P 3, Tema 3.3
P7, Temsr 7.7, 7.10
P 13 Temsr 13.3, 13.6

TectupoBanue
VYcTHbIi onpoc
MaremaTuueckuit
JUKTAHT
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CEIbCKOXO03IMCTBEHHBIX
MaIluH U 000pyI0BaHUs,
3aMpaBJIsITh TPAKTOPHI U
CaMOXOJIHBIX
CEIIbCKOXO03IHMCTBEHHBIC
MAIlIMHBI TOPIOYE-CMA30YHBIMU
MarepralamMmu

NunuBunyansHas
CaMOCTOSTECIbHAS
pabota
IIpencraBnenue
pe3yJIbTaToOB
MPaKTUYECKUX padoT
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