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vadron Crpaterih pRisimus secnnTaiis 1 Poceuiiekoi Mreaepatidn,
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1. OBIIASI XAPAKTEPUCTHUKA PABOYEN ITPOT'PAMMBI
OBIIEOBPA3OBATEJIBHOI'O YYEBHOI'O IPEIMETA
ITVYIL. 01 MATEMATHKA

1.1. Mecro y4yeOHOro mpeaMeTa B CTPYKType OCHOBHOW mpodeccHoHATILHOI
o0pa3oBaTeJIbHOM MPOrPaMMbI

O6meo6pazoBatenbHbI yueOHbIH npeameT «I1YI1.01 MaTtemaTtukay sBisieTcs 00s3aTeIbHON
yacThio 001Ie00pa3oBaTeNbHOTO IUKIa obOpa3zoBaTenbHOl mporpamMmbel CIIO B cooTBeTcTBUUM
¢ ®I'OC CIIO no cneunanbHocTH 26.02.03 CynoBoXICHHE.

1.2. lean u niiaHupyeMble pe3yabTaThl OCBOCHHS Y4eOHOIr0 MpeaMeTa:

1.2.1. Henu 1 3ag7a4u y4eOHOro npeamera

Copepxanre  TmporpaMMmbl  o0meoOpa3zoBaTeibHOrO0  ydebHoro mpeamera «IIVIL.OI1

Marematuka» HampaBiI€HO Ha JIOCTHKEHUE pE3yJbTaTOB €€ U3YYCHUS B COOTBETCTBUHU
¢ tpeboBanusimu OPI'OC COO c yderom mpodeccuonansuoii HamparieHHoctn DI'OC CIIO.
[TpropuTeTHBIMH LIETSIMU O0yUEHUSI MaTeMaTUKe Ha 0a30BOM YPOBHE SIBIISIOTCS:

— (opmupoBaHuE  UEHTPAIbHBIX  MATEMAaTHYECKUX  MOHATHNA  (YUCIO, BEIWYHWHA,
reoMerpuueckas (¢Gurypa, IepeMEeHHas, BEPOATHOCTb, (YHKIUSA), O00eCIeUNBAIOIINX
MIPEEMCTBEHHOCTh U MEPCIEKTUBHOCTh MATEMATHUYECKOTO 00pa30BaHus 00yUarOIUXCS;

— ToJBeNeHHE OOYYaroIIUXCS Ha JOCTYIHOM JJisi HUX YPOBHE K OCO3HAHHUIO B3aWMOCBSI3U
MaTE€MaTHUKHU U OKPY>KAIOIIETO MUpPa, MIOHUMAHUE MAaTeMaTHKH KaK YaCcTH OOIIEH KyJIbTypbl
YeJI0BEUeCTBa;

— Ppa3BUTHE  WHTCIUICKTYAIBHBIX WM  TBOPYECKHUX  CIIOCOOHOCTEH  OOydJaromuxcs,
MO3HABATEIILHON AaKTHUBHOCTH, HCCIEAOBATEIbCKUX YMEHHUH, KPUTUYHOCTH MBIILICHUS,
WHTEpeca K U3YYCHUI0 MATEMATHUKU;

— (¢opMupoBaHue (PyHKIIMOHAILHON MaTeMaTUYECKON TPaMOTHOCTH: YMEHUS Paclo3HaBaTh
MaTEeMaTUYECKHE aCMEeKThl B PEAIbHBIX KU3HEHHBIX CUTYAIUSAX U MPU HU3YYEHUU IPYTUX
JTUCITUIIIMH, TPOSIBICHUS 3aBUCHMOCTEH W 3aKOHOMEpHocTeH, (opmynupoBaTh UX Ha
S3bIKE MaTEMaTUKH M CO3/IaBaTh MAaTEMAaTHUUYE€CKHUE MOJIEH, TMPUMEHSAThH OCBOCHHBIM
MaTeMaTHYeCKU amnmapar JUisl pPElIeHUs TMPAaKTUKO-OPUEHTUPOBAHHBIX 3a7ad, 3a]ad
npoecCHOHAIBHON ~ ACSITETbHOCTA, HWHTEPIPETUPOBATE U OIEHUBATh  IOJYYCHHBIE
pE3yJIbTaThI.

1.2.2. Tlnanupyemble pe3yabTaTbl OCBOCHHMS 001e00pa30BaTeIbHOIO0 Y4eOHOro
npeamera B coorsercTBruu ¢ PI'OC CIIO n Ha ocHoBe PT'OC COO
Ocoboe 3HaueHue yuyeOHBIM mpeaMeT wumeer Mpu QopmupoBanuu u paszsurun  OK.



Kon n

Ilnanupyemblie pe3yabTaTbl 00y4eHUs

HAUMeHOBaHHe
(popmupyembix Oomue IIpeameTrHbIe
KOMIIEeTeHIU I
OK 01 Boibupats | JIuyHOCTHBIE pe3yNbTaThl JOJIKHBI OTpa)xkaTb B - BJIQJICHHE METOJIaMHU JI0Ka3aTeNbCTB, aITOPUTMAMU PELICHHS 3a7ady;
CrIoco0bI YacTH: TPYAOBOTO BOCITUTAHUSI: yMeH#e (HOpMYITHPOBAThH OMPEICICHHSI, aKCUOMBI U TEOPEMBI, IPUME-
peleHus 3aaau - TOTOBHOCTb K TpPYAY, OCO3HAaHUE LIEHHOCTH HATh UX, IPOBOJAUTH JOKa3aTeNbHbIE PACCYXJIEHHUS B XOJ€ pPEHICHUS
npo(ecCHOoHANIbH | MacTepCTBa, TPYIOIIO0UE; 3ajad;
Ol IEATENBHOCTH | - TOTOBHOCTh K  aKTHUBHOW  JESITEIHbHOCTU - YMEHHUE OTepUpPOBATh MOHATUSAMU: CTEIIEHb YHCIA, JIOTapudM 4YHcla;
MPUMEHUTEITHLHO TEXHOJIOTHYECKOM u COIMAIBHOM YMEHHUE BBITIOJIHATH BBIYMCICHUE 3HAYCHHUN U MPeoOpa3oBaHus BbIpa-
K pa3IMuHbIM HaMpaBJIEHHOCTH, CIOCOOHOCTh WHUIIMUPOBATH, JKEHUI co cTemeHsMu M Jorapudmamu, mpeodpazoBaHus APOOHO-
KOHTEKCTam IJITAHUPOBaTh W CaMOCTOSITENIbHO  BBITIOJHSTH paIMOHATIBHBIX BRIPAXKCHUN;
TaKylo JAesITebHOCTD; - YMEHHE OINEepHpOBaTh MOHATUSAMU: PAllMOHAIBHBIE, UPPALUOHAIb-
- HUHTEpEC K Pa3IUYHBIM chepam HBIC, IOKA3aTeIbHBIC, CTEIICHHBIC, JIOTAPU(PMUICCKIE, TPUTOHOMETPH-

po¢eCCUOHAIBHON IeATETbHOCTH/
- TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHUIO U
caMo00pa30BaHUIO HA TIPOTSHKEHUH BCEH JKU3HU

MeTaHpeI[MCTHI)IG PE3YIbTATHI JOJI?KHBI
OTpaXkaTh:

OBnanenue YHUBEPCAIBHBIMU y4eOHBIMU
MO3HABATEIbHBIMU JIEHCTBUSMHU:

a) 6a30BBIC TOTUYECKHUE ICUCTBUS:

- CaMOCTOSITENTEHO dbopMynupoBaTh u
aKTyaJIM3upoBaTh NpoOIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

- YCTaHaBJIMBAaTb CymeCTBeHHBIﬁ IMPpU3HAK WA
OCHOBaHUSl JJisi CPaBHEHHUS, KIaCCH(PHUKAIUU H
0000MIeHHS;

- ONpeAensiTh LeTu AeSITeIbHOCTH,
mapaMETPhl U KPUTEPHUU UX JOCTHUIKCHUA,
- BBISBIIATH 3aKOHOMEPHOCTH W TMPOTHUBOPEUYUS B
paccMaTprBACMBbIX SABJICHUAX,

- BHOCHTHh KOPPEKTUBHI B JIEATEIHHOCThH, OICHU-
BaTb COOTBETCTBUC PE3YJIbTATOB MECIAM, OLCHH-

3aJaBaTb

YecKue YpaBHEHHSI U HEPABEHCTBA, UX CUCTEMBI;

- YMEHHE OIEPUPOBATH MOHATUSAMU: PAlMOHATIbHAS (PYHKIHUS, TOKa3a-
TenbHas (PpyHKUUMA, cTeneHHas QyHKIMs, Jorapudmuyeckas QyHKIHS,
TPUTOHOMETpHUYecKHe (PyHKUMHU, oOpaTHble (YHKIUH; YMEHUE CTpO-
UTh TpapUKU U3y4EHHBIX (PYHKIIMHA, UCTIOIB30BaTh TPAPUKU MPU U3Y-
YEHUU TIPOLIECCOB M 3aBHCHMOCTEH, MPH PEIICHUH 3a7ad u3 JIPYTrux
y4eOHBIX NMPEJAMETOB H 3374 U3 PealbHOM )KU3HHU; BBIpaXKaTh GopMy-
JIAMH 3aBUCUMOCTH MKy BETHUYNHAMU;

- YMEHHUE pellaTh TEeKCTOBbIE 3a7audl Pa3HbIX TUIIOB (B TOM YHCIE Ha
MPOIICHTHI, JIOJIM M YacTH, HA BMKEHUE, PabOTy, CTOMMOCTh TOBapOB
U yCIIyT, HAJIOTH, 33Ja4u U3 00JIacTH yNpaBJIeHUs JTUYHBIMUA U CeMei-
HBIMU (PUHAHCAMH ); COCTABIISATH BBIPAKEHHUS, YpaBHEHHsI, HEPAaBEHCTBA
U MX CHCTEMBI IO YCJIOBHIO 3aJlau, UCCIE0BATh MOJIYYEHHOE pelle-
HUE U OLIEHUBATh MPABIONOI00HOCT PE3YIIbTATOB;

- YMEHHE ONEepHUpPOBATH MOHATHAMM: TOUKA, MpsMasi, MIOCKOCTb, MPO-
CTPAHCTBO, JBYIPaHHBIA YTOJ, CKpPENIMBAIOIIHECS NpsSMbIe, Iapa-
JETBHOCTh W MEPIEHAMKYISIPHOCTh NPSAMBIX U IIJIOCKOCTEH, yroi
MEXIY TMPSMBIMH, YTOJI MEXKIY MPSIMON U IJIOCKOCTBIO, YTOJI MEXIY
IUIOCKOCTSIMH, PACCTOSTHUE OT TOYKHU JI0 TNIOCKOCTH, PACCTOSIHHE MEX-
Ny TPSMBIMH, PAaCCTOSHUE MEXIY IUIOCKOCTSIMH;, YMEHHE HCIIOJb30-




BaTh PUCKH MOCJICICTBUN ACITEIbHOCTH

- Pa3BUBATb KpCaTuBHOC MBIIIJIICHUEC npu
PEIICHUH KU3HESHHBIX MPOOJIeM

0) 0a30BBIC UCCIICIOBATEIIbCKUE ICHCTBUSA:

- BJAJIETh HABBIKAMU Y4eOHO-HCCIICI0BATEIbCKOM

)41 HpOCKTHOfI ACATCIIbHOCTH, HaBbBIKaAMH
paspereHus mpooiieM;
- CIIOCOOHOCTH u TOTOBHOCTH K

CaMOCTOSITEJIbBHOMY IIOMCKY METOJOB pEIICHHUs
MIPAKTHUYECKUX 3aJa4, IPUMEHEHUIO DPa3Iu4HbIX
METOJI0B MIO3HAHHUS

- BBIABIATH IPUYMHHO-CIICJICTBEHHBIC CBS3M U
aKTyaJIM3UpOBaTh 3aJauvy, BBIIBUIaTh TUIIOTE3Y €€
peuieHus, HAaXOJIUTh apryMEHTBI JUIS
JIOKa3aTeJIbCTBA CBOMX YTBEP)KIEHUM, 3a1aBaThb
rapamMeTpsl U KpUTEPUU PELICHNUS;

- aHaJIM3UPOBATH IIOJYYEHHBIE B XOJE PELICHHUS
3a/1a4d pe3yJbTaThl, KPUTUYECKN OLIEHHUBATh HX
JOCTOBEPHOCTb, IIPOTHO3MPOBATH H3MEHEHUE B
HOBBIX YCJIOBMSIX;

pa3pabarbiBaTh IUIAaH pELIEHUS NpoOJIeMbl C
Y4ETOM aHaju3a HMMEIOIIMXCS MATepUalIbHBIX M
HEMaTepHUaIbHbIX PECYPCOB;

- YMETbh NIEPEHOCHUTH 3HAHUS B IO3HABATEIBHYIO U
MPAKTUYECKYIO 00JIACTH KU3HEAEATEIIbHOCTH;

- yYMETb MHTErPUPOBAaTh 3HAHHUA W3 Pa3HBIX
MPEIMETHBIX 00JIacTel;

- BBIBUIaTb  HOBBIE  WJIEH,
OPUTMHAJIBHBIC IOAXO0/bI U PELICHUS
- CTaBUTh NpOOJEMBl W 3aaud, JIOMYyCKarollue
CIIOCOOHOCTh ux UCIIOJIb30BaHUS B
ITO3HABATEJIBHON U COLMAIBHON IPAKTUKE
OBnaneHne YyHHUBEPCAIBHBIMU PETYIATUBHBIMU
NEHCTBUSIMH: a) CcaMOOpraHu3alus:  JeJaTh

npeiaraTh

BaTh IIPU PEIICHUU 3aJay U3Y4YEeHHbIe (PaKThl U TEOPEMbl MJIaHUMET-
pHH; YMEHHUE OLICHUBATh Pa3Mepbl 00bEKTOB OKPYKAIOIIEr0 MUPa,

- YMEHHUE OIEPUPOBATH MOHATUSAMU: MHOIOIPDAaHHUK, CEYCHHE MHOIO-
rpaHHMKa, KyO, mapaiesienunes, npusma, nupamuaa, Gurypa u mo-
BEPXHOCTh BpALCHUs, IMIUH]P, KOHYC, 11ap, cepa, cedeHus (Gurypsl
BpAICHHS, TUIOCKOCTh, Kacaromascs cdepsl, IIIMHApPa, KOHYca, II0-
11a/(b TOBEPXHOCTH ITUPAMHU/IBL, TPU3MBI, KOHYCa, WIAHIPA, IJI0OLIa1b
cdepsl, 00beM Kyba, IPSIMOYTOJILHOTO MMapaIISIICIIHUITE A, THPAMHUIBI,
IPU3MBI, IMIMHIpPA, KOHYyCa, 11apa; yMEHHe U300pakaTh MHOI'OI'paH-
HUKHA U TIOBEPXHOCTH BPAIICHUSI, UX CEUEHHS] OT PYKH, C ITOMOUIbIO
YEpPTEKHBIX MHCTPYMEHTOB M DJIEKTPOHHBIX CPEICTB; YMEHHE PACIIO-
3HaBaTb CUMMETPHUIO B IPOCTPAHCTBE; YMEHHE paclo3HaBaTh IIpa-
BUJIbHBIE MHOTOTPaHHUKH;

- YMEHHE ONEpPUPOBATh MOHATUSAMU: JBH)KEHUE B MPOCTPAHCTBE, IO-
NoOHBIE (UTypBl B IPOCTPAHCTBE; UCIOIH30BATH OTHOLICHHUE IUIOIIA-
JIeH MOBEpXHOCTEH M 00EMOB IOJOOHBIX (PUTYp IIPH PEIICHUHN 3a/1a4;
- YMEHHE BBIYUCIATh N'€OMETPUYECKUE BEIUYMHBI ([UIMHA, YTOJl, IIO0-
maap, 00beM, MJIONAJb MOBEPXHOCTH), UCIOJb3Ysl HU3yueHHBIE (op-
MYJIbl 1 METOJIBI;

- YMEHHUE OIEepUpPOBaTh MOHATHUIMU: NMPSAMOYTOJbHAs CHUCTEMa KOOp-
JIMHAT, KOOPAMHATHI TOUYKH, BEKTOP, KOOPAMHATHI BEKTOPA, CKAJSIPHOE
MIPOM3BEICHUE, YIOJ MEXIy BEKTOpaMH, CyMMa BEKTOPOB, IPOU3Be-
JICHHE BEKTOpa Ha YMCJI0; HAXOIUTh C MMOMOIIBIO U3YYEHHBIX (HOpMYI
KOOpJMHATHI CEPEANHBI OTPE3KA, PACCTOSIHIE MEXIY ABYMS TOUKAMU;

- YMEHHE BBIOMpaTh MOAXOJAIIMN H3YUYEHHBIH METOA AJIs peleHHs
3aJjauM, pacro3HaBaTh MaTeMaTHueckue (akThl U MaTeMaTHYeCKHe
MO/JIEJIU B TMIPUPOJIHBIX M OOIECTBEHHBIX SBJICHUAX, B HICKYCCTBE; yMe-
HU€ MPUBOJUTH NMPUMEPHI MATEMATUYECKUX OTKPBITUA POCCUHCKON H
MHUPOBOM MaTeMaTU4eCKON HAyK1




OCO3HAHHBII BBIOOP, apryMEHTHPOBATh €ro, Oparhb
OTBETCTBEHHOCTbH 32 PEIICHUE

OK 02
Ucnonp3oBath
COBPEMEHHBIC
CpeICTBa MOKUCKA,
aHajau3a u
MHTEPIIpEeTaluu
UHPOpPMALIUHU U
UH(GOPMAaLIOHHBI
€ TEeXHOJIOTUHU
JUTSI BBITIOJTHEHUS
3a/1a4
npo¢eCCHOHAIIbH
Ol AeATEIbHOCTH

JIn4HOCTHBIE PE3yNbTaThl OJDKHBI OTPAXKATh B
YaCTHU: EHHOCTH HAYYHOI'O O3HAHUS:

- c(OpMHPOBAHHOCTD MHPOBO33PEHUS],
COOTBETCTBYIOIIETO  COBPEMEHHOMY  YPOBHIO
pa3BUTHS HayKH M OOIIECTBEHHOW NPAKTHKH,
OCHOBAHHOTO Ha Juasnore KYJBTYP,
CIIOCOOCTBYIOIIETO OCO3HAHHIO CBOETO MeECTa B
MOJIMKYJIbTYPHOM MHDE;

MerarnpeameTHble pe3yIbTaThI JTOJKHBI
OTpaXarh:
OBnanenue YHUBEPCAIbHBIMU y4eOHBIMU

MO3HABATEIbHBIMU JICHCTBUSMU:

B) paboTa ¢ nHpOpManueii:

- BJIaJICTh HABBIKAMHU IOJIy4€HUS WH(OPMALIUU U3
WUCTOYHHKOB PpAa3HBIX THIIOB, CAMOCTOSTEIHEHO
OCYILECTBIATH MOUCK, aHAJIN3, CHCTEMAaTHU3alLlUI0 U
WHTEPIPETANI0O WHPOPMALIUU PA3THIHBIX BHJIOB
1 GOpM IMpeICTABICHHUS;

- Cco3JaBaTh TEKCTHl B Pa3IMYHBIX (opmarax c
y4eTOM Ha3HAYeHUs HUHPOPMALUU M LEJIEBOH
ayIMTOpHH, BBIOUpas ONTUMAJIBHYIO (opmy
MIPEJICTABICHUS U BU3YyaTH3aIIH;

- OLIEHUBATh JIOCTOBEPHOCTH, JIETUTHMHOCTB
uHpOpMallUK, €€ COOTBETCTBHE IIPAaBOBBIM H
MOpPaJIbHO-ITHYECKUM HOpMaM;

- HCIONB30BaTh CPEACTBa HMH(OPMAIMOHHBIX U
KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH B pEIICHUH

KOTHUTHBHBIX, KOMMYHHKaTHBHBIX u
OpPraHM3alMOHHBIX  3aJad C  COOJIOAEHHEM
TpeGoBaHUI PrOHOMHUKH, TEXHUKHU
0€30MacCHOCTH, TUTHEHbI, pPecypcocOepeKeHus,

- YMEHHE ONEepUpPOBATh MOHATHAMU: (DYHKIHS, HENpepbIBHAs (YyHK-
151, IPOM3BO/IHAS, 1EPBOOOPA3HAs, ONIPEICIIEHHbIN UHTErpall; yMEHHE
HAXOJUTh TPOU3BOJIHBIC JIEMEHTAPHBIX (DYHKIIMHA, UCTONB3Ys CIpa-
BOUHBIE MaTepUabl; UCCIENO0BAaTh B NPOCTEHIINX Claydasx (QyHKIHH
Ha MOHOTOHHOCTH, HAXOJUTh HAWOOJBIINE M HAMMEHBIINE 3HAYCHHS
GyHKUUH; CTPOUTH TpaUKK MHOTOYJICHOB C UCIOJIb30BAaHMEM ala-
paTa MaTeMaTH4YeCKOro AaHAJIN3a; IPUMEHATH IPOU3BOJIHYIO IIpU pe-
LICHUM 3aJa4 Ha JBU)KCHME; PellaTh IPAKTUKO-OPUEHTUPOBAHHBIE 3a-
Jaud Ha HAauOOJIbIINE W HAMMEHBIINE 3HAYCHUS, Ha HAXOXKICHUE Y-
TH, CKOPOCTH U YCKOPEHUS

- YMEHHE peulaTh TEKCTOBbIE 33/1a4d Pa3HbIX THUIIOB (B TOM YHCIIE Ha
HPOLIEHTHI, 10JIM U YaCTH, Ha JBU)KEHUE, paboTy, CTOUMOCTh TOBapOB
U YCIJIYT, HaJIOTH, 3aJauu U3 00JIaCTU yNpaBieHUS JUYHBIMU U CEMEM-
HbIMU (PMHAHCAMM); COCTABJIATH BBIPAKEHUsI, ypaBHEHHsI, HEPAaBEHCTBA
U UX CHCTEMBI IO YCJIOBHIO 3aJa4H, MCCIEA0BAThH MOJIIyYEHHOE pellle-
HUE U OLIEHUBATh MIPABONO0I00HOCTh PE3YJIbTATOB;

- YMEHUE ONEepUpOoBaTh MOHITUSIMU: CpeHEE apUPMETUUECKOE, MEIU-
aHa, HauOoJsiplllee M HaWMEHbIlEe 3HAYEHUs, pa3Max, JIUCIepCHs,
CTaHJApTHOE OTKJIOHEHHE YHCIOBOrO HabOpa; yMEHHUE U3BIEKaTh, HH-
TEpIPEeTUpPOBaTh MHGPOPMALIMIO, MPEACTABICHHYI0 B TalnMIax, Ha
quarpammax, rpadukax, OTpaKarollyl0 CBOMCTBa peasbHBIX IpoLec-
COB U SIBJIGHUI; MpeICTaBIATh UH(OOPMAIMIO ¢ TOMOIIBIO TAOIHUL U
JMarpaMM; HCCIEN0BaTh CTaTUCTUYECKUE JAHHBIC, B TOM YHCIE C
IpUMEHEHHEM TpapUUecKX METOI0B U AJIEKTPOHHBIX CPEJCTB;

- YMEHHE BBIOMpATh MOAXOASIIMN HM3yYEHHBIH METON IJIsl pelICHUS
3aJ]aud, paclo3HaBaTh MaTeMaTH4eckue (akThl M MaTeMaTH4YecKHe
MOJIETN B MPUPOAHBIX U OOIIECTBEHHBIX SIBICHUSX, B UCKYCCTBE; yMe-
HUE NPUBOJUTH NPUMEPBI MATEMATUYECKUX OTKPBITUNA POCCUHCKOU U
MHPOBOM MaTeMaTH4eCKON HAyK1




IOPaBOBBIX M JTHYECKHUX
nH()OPMAIMOHHON OE30MaCHOCTH;
- BJIQJIeTh HABBIKAMM DACIIO3HABAHUS W 3aIIHUTHI
uHpopManuy, WHPOPMAIMOHHON OE30MaCHOCTH
JMYHOCTHU

HOpM,  HOpPM

OK 03
[InanupoBats u
pean30BhIBATh
coOCTBEHHOE
npohecCuoHaTbH
0€ U JIMYHOCTHOE
pa3BHTHE,
npeInpuHUMAaTEeN
BCKYIO
JESITENIbHOCTD B
npohecCuoHATbH
oii cepe,
UCIIOJIb30BaTh
3HAHUS 110
MPaBOBOM 1
(duHaHCOBOM
IPaMOTHOCTH B
pa3IMYHBIX
KU3HEHHBIX
CUTYaIUAX

JIM4HOCTHBIE pE3YyJbTaThl JOJDKHBI OTpPaXkaTb B
YacTU: yXOBHO-HPABCTBEHHOI'O BOCIIUTAHUSA:

- c(hopMHUPOBAaHHOCTH HPABCTBEHHOTO CO3HAHMS,
ATHUYECKOT0 MOBE/ICHNUS;

- CIIOCOOHOCTh  OLIEHMBAaThb  CUTYallUI0 U
MPUHUMATh OCO3HAHHBIE PEIIeHUs], OPUEHTUPYAChH
Ha MOpaJIbHO-HPAaBCTBEHHbIE HOPMBI U LIECHHOCTH;
- OCO3HAaHUE JIMYHOTO BKJaJa B IOCTPOCHHE
YCTOWYMBOTO OYIyIIEro;

- OTBETCTBEHHOE OTHOILIEHHUE K CBOMM POJIUTENISM
U (WIM) IPYyruM WICHAM CEMbH, CO3JaHUI0 CEMbH
Ha OCHOBE OCO3HAHHOTO MPHUHATHS ILIEHHOCTEH
CEMEMHOMN XKU3HU B COOTBETCTBUU C TPATULUASIMU
HaponoB Poccuu;
MeranpeameTHble
OTpa)kaTh:
OBnazneHue YyHHUBEPCAIbHBIMU PETYISATUBHBIMU
JEUCTBUSAMMU:

a) CaMOOpTaHU3aIHS:

- CaMOCTOSITEIILHO OCYILIECTBIIATH
[I03HABATEIbHYIO JeSITENbHOCTD, BBISIBIIATH
pooIeMBI, CTaBUTH u (dhopMynupoBaTh
coOCTBeHHBIE  3aJaud B  0Opa3oBaTeIbHOMN
NEATEIbHOCTH W JKM3HEHHBIX  CHUTYalUsX;
CaMOCTOSITENIbHO ~ COCTaBJIATh IUIAaH  PEHICHUS
npoOJeMbl € Y4eTOM HMEIOIIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOXHOCTEH W MpPEANOYTCHUN;
JIaBaTh OLIEHKY HOBBIM CUTYaLIUSIM;
croco0cTBOBaTh (OPMUPOBAHUIO U TPOSIBICHUIO

pe3ynbTaThl JIOJKHBI

- BJIJICHUE METOAAaMH JOKa3aTeNIbCTB, alTOPUTMAMU PELICHUs 3a]ay;
yMeHue (GpopMysInupoBaTh ONpPEAETICHUs, AKCHOMBI M TEOPEMBI, ITpUMe-
HATh WX, IPOBOJUTH JOKA3aTEIbHBIE PACCYXKICHUS B XOJE PEIICHHS
3ajay;

- YMEHHE ONEepUpPOBATh MOHATHAMHU: (PYHKIUS, HEMpepbIBHAS (YHK-
1151, IPOM3BO/IHAS, 1EPBOOOPA3HAs, ONPEICIICHHbIN HHTErpall; yMEHHE
HAXOJUTh TPOMU3BOJHBIC JIEMEHTAPHBIX (YHKIMH, MCIIONB3YS CIIpa-
BOUHBIE MaTepUabl; UCCIENO0BAaTh B MPOCTEHIINX ClIydasx (QyHKIHH
Ha MOHOTOHHOCTH, HAXOJUTHh HAWOOJBIINE U HAMMEHBIINE 3HAUYCHUS
GyHKUUH; CTPOUTH TpagUKH MHOTOYJICHOB C HUCIOJIb30BAaHMEM aIia-
para MaTeMaTHYeCKOro aHAJIN3a; MPUMEHSITh MPOU3BOAHYIO TPHU pe-
IIEHUH 3a]a4 Ha JIBWKEHUE; pellaTh PAKTUKO-OPHUEHTUPOBAHHbIE 3a-
Jauy Ha HAauOOJIbIINE W HAaMMEHBIINE 3HAYEHUs, Ha HaXOXKICHHE Y-
TH, CKOPOCTH U YCKOPEHHUS

- YMEHHE OIEPUPOBAThH MOHATUSMU: PAlMOHATbHAS (PYHKIIUS, TTOKa3a-
TenbHas (YHKIUS, cTeneHHas QyHKIMs, Jorapudmudeckas GyHKIus,
TPUTOHOMETpHUYEcKHe (PyHKUMHU, oOpaTHble (YHKIUH; YMEHUE CTpO-
UTh I'pauKu U3YYEHHBIX (PYHKIMH, UCTIONB30BaTh rpauKu MpH U3Y-
YEHUU TIPOLIECCOB M 3aBHUCHMOCTEH, NMPH PEIICHUH 3a7ad U3 JPYTuX
y4eOHBIX MPEJAMETOB H 33734 U3 pealbHOM )KU3HHU; BBIpaXkaTh GopMy-
JIAMH 3aBUCUMOCTH MEXK]Ty BETHUYNHAMU;

- YMEHHE pellaTh TeKCTOBBIEC 3aJ]aul Pa3HbIX THIIOB (B TOM YHCIE Ha
MPOIICHTHI, JIOJIM M YaCTH, HA IBW)KEHUE, pPadOTy, CTOMMOCTh TOBapOB
U YCIIyT, HAJIOTH, 33Ja4u U3 00JacTH yIpaBJIeHUs! TUYHBIMUA U CeMei-
HBIMU (PUHAHCAMH ); COCTABIIATH BBIPAKEHHUS, YpaBHEHHSI, HEPAaBEHCTBA
U MX CHCTEMBI IO YCJIOBMIO 3aJlaui, HCCIE0BAaTh MOJYYEHHOE pelle-
HUE U OLIEHUBATh MPABIONIOI00HOCTh PE3YIIbTATOB;

- YMEHHE ONEepUpOBaTh MOHATUSAMU: CpeaHee apu(pMeTHIecKoe, MeIu-
aHa, HamOoJsiplllee W HaWMEHbIIEe 3HAYCHUS, pa3Max, IUCIEepCHs,




LIMPOKOHM 3PYIULUM B Pa3HbIX 00JACTIX 3HaHUM,
IIOCTOSIHHO TOBBIIIATh CBOM 00pa3oBaTENbHbBIN U
KYJIbTYPHBIN YPOBCHb;
0) CAMOKOHTPOJIb:
UCIOJIb30BaTh MPHEMbl Pe(IEKCHH A OLEHKH
CHUTYyalllH, BHIOOPA BEPHOTO PEIICHHS;
- yMETb OLIEHHUBATh PHUCKU U CBOEBPEMEHHO
IIPUHUMATD PELLIECHUS 110 UX CHUKEHMUIO;
B) SMOIIMOHAJIbHBIA MHTEJUIEKT, MPEANoJIaratoui
c(hOpPMHUPOBAHHOCTD:
BHYTpPEHHEN MOTHBALIUH, BKJIIOUAIOLIEH
CTPEMJICHHE K JIOCTHIKCHHUIO LEIU MU YCIEXYy,
ONTHUMH3M, MHUIMATUBHOCTD, YMEHHE
JEHCTBOBATh, UCXOIs U3 CBOMX BO3MOKHOCTEN;
- HMIIATUH, BKIIOYAOLIEH CIIOCOOHOCTh ITOHUMATh
SMOLMOHAIBHOE COCTOSIHUE IPYI'MX, YYUTBIBATH
€ro0 IpHU  OCYUIECTBJIEHUM KOMMYHUKAIIWUH,
CIIOCOOHOCTH K COYYBCTBHIO M CONIEPEKUBAHUIO;
- COI[MAJIbHBIX HaBBIKOB, BKIIIOYAIOIUX CIIOCOOHOCTb
BBICTpPAaUBaTh OTHOILIEHUS C JAPYTUMH JIIOJIbMH,
3a00TUTHCS, TPOSABIATH MHTEPEC U pas3pelarhb
KOH()JIMKTBI

CTaHJApTHOE OTKJIOHEHHE YMCIOBOIO HabOpa; yMeHHe U3BJIeKaTh, UH-
TEpIPEeTUPOBaTh MH(POPMALIMIO, MPEACTABICHHYI0 B Ta0OnMuax, Ha
quarpaMmax, rpadukax, OoTpakarollyl0 CBOWMCTBA peajbHBIX IpOLEc-
COB W SIBJIGHUH; MPEICTaBIATh MH(OOPMAIMIO ¢ TIOMOIIBIO TAOIHUI U
JuarpamMM; HCCJIEIOBaTh CTaTUCTUYECKHE AAHHBIE, B TOM YHUCIE C
IpUMEHEHHEM TpapUUeCKUX METOIOB M AIEKTPOHHBIX CPEJICTB;

- YMEHHE ONEpPUpPOBaTh MOHATUSAMU: CIY4YalHBIA ONBIT U CIy4aiHOe
COOBITHE, BEPOSTHOCTD CIIy4aifHOTO COOBITHS; YMEHUE BBIYUCIATH Be-
POSATHOCTh C HCIOJb30BaHUEM TIpaUUYECKUX METOJO0B; IMPUMEHSTh
(GOpMyJIbl CIIOKEHUSI M YMHOXXEHMSI BEPOSTHOCTEW, KOMOMHATOPHBIE
(bakThl U GOPMYIBI IPU PEIICHUH 3a]a4; OLCHUBATh BEPOSATHOCTH pe-
AJIbHBIX COOBITHI; 3HAKOMCTBO CO CIIy4ailHBIMU BEITMUYMHAMH; YMEHHE
IPUBOAUTE NPUMEPHI NPOSIBICHUS 3aKOHA OOJIBLIMX YUCEN B MPHPOJI-
HBIX U OOIIECTBEHHBIX SBICHUSX;

- YMEHHE BBIOMpaTh MOAXOMALIMHA HM3Y4YEHHBIH METOJ AJIS PELICHMS
3aJjauu, pacro3HaBaTh MaTeMaTHYecKue (aKThl M MaTeMaTHYeCKHe
MOJIEJIN B MIPUPOJIHBIX U OOIIECTBEHHBIX SBJICHUSX, B UCKYCCTBE; yMe-
HUE NPUBOJUTH MPUMEPHI MATEMATUYECKUX OTKPBITUA POCCUHCKON H
MHUPOBOM MaTeMaTUYECKON HAyKU

OK 04
OddexTuBHO
B3aMMOJICHICTBOB
aTh ¥ paboTaTh B
KOJUIEKTHUBE U
KOMaHie

JIM4HOCTHBIE pPE3yJbTaThl JOJDKHBI OTpaXkaTh B
YacTH: HEHHOCTH HAyYHOr'O MO3HAHUS: OCO3HAHUE
LIEHHOCTH HAy4YHOW JAEsTENbHOCTH, TOTOBHOCTh
OCYILIECTBIISATh MPOEKTHYIO M HUCCIIEI0BATENbCKYIO
JeSTebHOCTh MHIUBUIYATbHO U B TPYIIIIE

MertanpeameTHbie pe3yNbTaThl JTOJIKHBI
OTpaXkaTb:
OBnanenue YHUBEPCAIbHBIMU

KOMMYHHMKaTUBHBIMU JEHCTBUSIMHU:

0) COBMECTHasI IeATEIIbHOCTh:

- TOHUMaTh M UCIOJb30BaTh IPEUMYILECTBA
KOMaHJHOW ¥ MHJIMBUyaJbHOU pabOThI;

- BJIAJICHUE METOJIaMHU JI0Ka3aTeNIbCTB, AITOPUTMAaMH PELICHUS 3a7ad;
yMeHue (HopMyIHpOBaTh OINpPENEICHHs], aKCUOMBI U TEOPEMBI, pUMe-
HATh UX, IPOBOJMTH JOKA3aTEJbHBIE PACCYXKIECHUS B XOJE PELICHHUS
3ajad4;

- YMEHHE ONEpUpOBaTh MOHATUSAMU: CpeaHee apu(pmMeTHIecKoe, Meau-
aHa, HauOoJiblllee W HauWMEHblIee 3HAa4YeHMs, pa3Max, TUCHepCus,
CTaHJApTHOE OTKJIOHEHHE YMCIOBOr0 HabOpa; yMeHHe U3BJeKaTh, UH-
TEepHpeTUpoBaTh HMHQPOpPMAINIO, MPEICTaBICHHYI0 B Taliuiax, Ha
nuarpaMmax, rpadukax, OTpaskarollyl0 CBOMCTBa pealbHbIX Mpoliec-
COB U SBJICHUH; MPEICTABIATh MH(OPMALIMIO C MOMOUIbIO TaOIUI] U
JuarpamMM; HCCJIEN0BaTh CTaTUCTHUYECKHE AAHHBIE, B TOM YHUCIE C
IPUMEHEHHEM I'pa)UUECKUX METO/IOB U 3JIEKTPOHHBIX CPEJNICTB;
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- NPUHUMATh L€ COBMECTHOM J1eATEIbHOCTH,

OpPraHMU30BBIBATH U KOOPJIUHUPOBATH AECUCTBUS 110

ee JOCTHKEHMIO: COCTaBJIATh IUIAH JeWCTBUIA,

pacmpenenarb  pojii  C  YYETOM  MHEHUU

YYaCTHMKOB OOCYX/aTh PE3yJIbTaThl COBMECTHOMN

paboTsI;

- KOOPJIMHHMPOBATh U BBIIOJHATE paboTy B

YCIOBUSAX peaJIbHOTO, BUPTYaJIbHOTO U

KOMOHMHUPOBAaHHOI'O B3aUMOJIECHCTBUS;

- OCYHIECTBJISATh TO3UTUBHOE CTPATETMYECKOE

MOBEJICHUE B PA3JIMYHBIX CUTYAUsSX, MPOSBIATH

TBOPYECTBO u BOOOpakeHue, OBbITh

MHUIMATUBHBIM.

OBiazneHue YHHUBEPCAIBHBIMU PETYISTUBHBIMU

EUCTBUSIMU:

I') IPUHATHE ce0sl U IPYTUX JIFOAEH:

- NPUHMMATh MOTUBBl W apPryMEHTBl JAPYIHX

JIIOJIEH pU aHallu3€e Pe3yJIbTaTOB JIEATEIbHOCTH;

- IPU3HABATh CBOE IIPABO U MPABO JIPYIHX JIOACH

Ha OIINOKH;
pa3BHUBaTh

CHOCOOHOCTh  IOHUMATh

C IMO3UIUHA APpYyroro 4€jI0BCKa

MUD

- YMEHHE ONEpPUpPOBaTh MOHATUSAMU: CIY4YalHBIA ONBIT U CIy4aiHOE
COOBITHE, BEPOSTHOCTD CIIy4aifHOTO COOBITHS; YMEHUE BBHIYUCIIATH Be-
POATHOCTh C HCIOJb30BAaHUEM TIpaUUYECKUX METOJO0B; INPUMEHATh
(bopMyIBI CIOXKEHUS U YMHOXKEHHsI BEPOSTHOCTEH, KOMOWHATOPHBIE
(bakThl 1 (GOPMYIIBI IPU PELICHUH 33]a4; OLECHUBATh BEPOATHOCTHU pe-
AJIbHBIX COOBITHI; 3HAKOMCTBO CO CIIy4ailHBIMHU BEIMYMHAMU; YMCHHE
IPUBOAUTH NMPUMEPHI IPOSIBJICHUS 3aKOHA OOJIBLIMX YUCEN B PHPOJI-
HBIX U OOIIECTBEHHBIX SBICHUSX;

- YMEHHE BBIOMpaTh MOAXOIALIMHA HM3Y4YEHHBIH METOJ AJIS PeLICHMS
3aJjauu, Pacro3HaBaTh MaTeMaTH4ecKkue (akThl M MaTeMaTHYeCKHe
MO/JIEJIU B MPUPOJIHBIX M OOIIECTBEHHBIX SBJICHUAX, B UICKYCCTBE; yMe-
HUE NPUBOJUTH NPUMEPBI MATEMATUYECKUX OTKPBITUA POCCUHCKON H
MHPOBOM MaTEMAaTUYECKON HAYKH

OK 05
OcyiecTBIsITh
YCTHYIO U
MUCHMEHHYIO
KOMMYHHKAITHIO
Ha
roCy/IapCTBEHHO
M SI3BIKE
Poccuiickoit
®denepanui C
y4eToM
0COOEHHOCTEH

JInyHOCTHBIE PE3yNbTaThl JIOJDKHBI OTPAXKaTh B
YaCcTH: SCTETUYECKOrO BOCIUTAHUS:

- DJCTETUYECKOE OTHOIIEHHE K MHUpPY, BKIIOYAS
ACTETUKY OBITa, HAYYHOTO W TEXHUYECKOTO
TBOPUECTBA, CMOPTa, TPyda M OOIIECTBEHHBIX
OTHOIIICHHH;

- CMOCOOHOCTh BOCIPUHUMATH Pa3IUYHBIC BU/IBI
HCKYCCTBa, TPAJWIIMK WU TBOPUYECTBO CBOETO M
JIpYrUX HapoOJIOB, OUIYIIAaTh 3MOLMOHAIBLHOE
BO3JIEHCTBUE UCKYCCTBA;

- YOeXKJIEHHOCTh B 3HAYUMOCTU JUISI TUYHOCTH H
oOmecTBa OTEYECTBEHHOTO u MHPOBOTO

- BJIAJICHHE METOJAaMU JOKa3aTelIbCTB, AITOPUTMAMU PELICHUSA 3a/1ay;
yMeHue (HopMyIHpOBaTh OINpPENEICHHs], aKCUOMBI U TEOPEMBI, pUMe-
HATHb UX, IPOBOJUTH JOKA3aTEIbHBIC PACCYKICHHUS B XONE PELICHUS
3ajad4;

- YMEHHUE pelIaTh TEeKCTOBBIEC 337[aud Pa3HbIX THIIOB (B TOM YHCIE Ha
MPOLIEHTHI, A0JIM U YacTH, Ha JBI)KEHUE, paboTy, CTOUMOCTh TOBapOB
U YCIIyT, HAJIOTH, 33Ja4u U3 00JacTH yIpaBJIeHUs! TUYHBIMUA U CeMei-
HBIMH (PIHAHCAMU); COCTaBJISATh BBIPAXKEHUS, YPAaBHEHUS, HEPABEHCTBA
U UX CHUCTEMBI 10 YCJIIOBMIO 3aJa4d, UCCIEAO0BATH IOJyYEHHOE pellle-
HUE U OLEHUBATh MPaBIONOA00HOCTh PE3YIbTATOB;

- YMEHHE OIEpUPOBATh IMOHATUAMU: CIy4aWHBIA OIBIT U CIydalHOE
coOBITHE, BEPOSTHOCTH CIYYalHOTO COOBITHS; YMEHHUE BBIUUCISTH Be-
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COIIMAJIBHOT'O 1

UCKYCCTBA, 3THUYECKUX KYJIbTYPHBIX TPaTULUil U

POATHOCTE C HCIIOJIB30BAHHUEM Fpa(l)I/I‘ICCKI/IX MCTOOOB; IIPUMCHATH

KYJIBTYPHOTO HAapOJHOI0 TBOpPYECTBA (bopMyIBI CIOXKEHUS U YMHOXKEHHs BEPOSTHOCTEH, KOMOWHATOPHBIE
KOHTEKCTa MeranpeameTHbie pe3ynbTaThl JTOJIKHBI bakThl U GOpMYJIBI IPU PELICHUH 33]1a4; OLICHUBATh BEPOSATHOCTH pPe-
OTpaXkaTh: aJIbHBIX COOBITHI; 3HAKOMCTBO CO CIIy4ailHBIMHU BEIMYMHAMU; YMCHHE
OBnanenue YHUBEPCAIbHBIMU MPUBOJUTH MPUMEPHI MPOSBICHUS 3aKOHA OOJBIIMX YMCET B MPUPOJ-
KOMMYHHMKATUBHBIMU JEHCTBUSAMMU: HBIX U OOIIECTBEHHBIX SIBJICHUSX;
a) oOlIeHue: - OCYIIECTBIATh KOMMYHUKAIIUU BO - YMEHHE BBIOMpATh MOAXOASIIMN HM3YYCHHBIH METOJN ISl pelieHUus
BceXx cepax KU3HU; 3aJjauu, pacro3HaBaTh MaTeMaTHYecKue (HaKThl M MaTeMaTH4YeCKHe
- pacmo3HaBaThb  HeBepOalbHBIE  CpElCTBa MOJIeJIH B MPUPOAHBIX M OOIIECTBEHHBIX SIBICHUSAX, B UCKYCCTBE; yMe-
OOIIeHUsl, TIOHUMATh 3HAYCHHE COIHMAJIBHBIX HUE NPUBOJUTH NPUMEPBI MATEMATUYECKUX OTKPBITUA POCCUHCKON H
3HAKOB, pacno3HaBaTh MPEANOCHUIKU MHPOBOM MaTeMaTH4eCKON HAyK1
KOH(IMKTHBIX CUTYaIli U CMTYaTh KOH(IUKTHL;
- pa3BEpHYTO M JIOTMYHO HU3JIaraTh CBOK TOYKY
3pEHHUsI C HCIIOJIb30BAHUEM SI3BIKOBBIX CPEICTB
OK 06 JInyHOCTHBIE PE3yNbTaThl JIOJKHBI OTPAXKaTh B - BJIQJICHUE METOJAaMH JOKa3aTesIbCTB, AJITOPUTMAMU PELICHUs 3a/1ay;
[IposiBnsATh YacTH: yMeHue (popMyIupoBaTh ONpEAETICHHs, aKCHOMBI M TEOPEMBI, TTpUMe-
TPaKJaHCKO- - TPaXJAaHCKOTO  BOCIUTAHHS:  IPHUHATHE HATHh WX, IPOBOJUTH J0KA3aTEIbHbIE PACCYKJIECHUS B XOJIE PELICHUS
MaTPUOTHUYECKYIO | TpagULMOHHBIX HallMOHAJIbHBIX, 3a1adg;
MIO3HULIHIO, 00111€4eTI0BEYECKIX T'YMaHUCTUYECKUX u - YMEHHUE penlaTb TEKCTOBBIE 3a/1audl Pa3HbIX THUIIOB (B TOM YHCIIE Ha
JIEMOHCTPHUPOBAT JEMOKPATHYECKUX [IEHHOCTEH; MIPOLIEHTHI, A0JIM U YacTH, Ha JBI)KEHUE, pabOTy, CTOUMOCTh TOBapOB
b OCO3HAHHOE -IaTPUOTUYECKOIO0 BOCIUTAHUSA: LIEHHOCTHOE U yCIIyT, HAJIOTH, 3aJ]a4ui U3 00JacTH yrnpaBlIeHUs JTUYHBIMUA U CeMei-
MIOBEJICHUE Ha OTHOILIEHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, HBIMH (PIHAHCAMU); COCTaBJIATh BBIPAXKECHUS, YPAaBHEHUS, HEPABEHCTBA
OCHOBE HCTOPUYECKOMY H  NPUPOAHOMY  HACIEAMIO, U UX CUCTEMBI [0 YCJIIOBMIO 3a/1a4H, UCCIIEN0BATH IIOJYyYEHHOE pelle-
TpaJULIHOHHBIX MaMATHUKaM, TpaaunusM HaponoB Poccum, HUE U OLIEHUBATh MPaBIONOA00HOCTh PE3YIbTATOB;
POCCUMCKUX NoCTHKEeHHsM Poccun B Hayke, HCKYCCTBE, - YMEHHE ONepUpoBaTh NOHATUAMU: CpeAHEe apuPMeTHIECKoe, MeIu-
JyXOBHO- CHOpTE, TEXHOJIOTUSIX U TPYAE; aHa, HauOoJiblllee W HauWMEHblIee 3HAa4YeHMs, pa3Max, TUCHepCus,
HPABCTBEHHBIX MertanpeameTHble pe3yJIbTaTHhI JOJKHBI CTaHJapTHOE OTKJIOHEHHE YMCIOBOr0 HabOpa; yMeHHe U3BJeKaTh, UH-
LIEHHOCTEH, B OTpaXkaTh: OBnagenue YHUBEPCAIbHBIMHU TEepHpeTUpoBaTh MHQPOpPMAILIMIO, MPEJICTABICHHYI0 B TaliuLax, Ha

TOM YHCIIE C
y4eTOM
rapMOHU3AIUH
Me)KHAIIMOHAJIbH
BIX U
MEKPETUTHO3HBI

PETYJIATUBHBIMU IEHCTBUAMU:
B) YMOLIMOHAJIbHBIN UHTEJUIEKT, MPEANOIaratonifi

Cc(OPMHPOBAHHOCTH:!

--CaMOCO3HAHHMsI, BKJIIOYAIOUIETO  CIIOCOOHOCTH
[IOHUMATh CBO€ SMOLMOHAIBHOE COCTOSHUE,
BUJIETh HANpaBJIEHUS Pa3BUTUS COOCTBEHHOM

nuarpaMmax, rpadukax, OTpaskarollyl0 CBOMCTBa pealbHbIX Mpoliec-
COB M SBJIGHUH; MPEJCTABIATh MH(OPMALUIO C MOMOUIbIO TaOIUI] U
JMarpaMM; MCCIEN0BaTh CTAaTUCTUYECKUE JAHHBIC, B TOM YHCIE C
PUMEHEHHEM I'pa)UUeCKUX METO/I0B U 3JIEKTPOHHBIX CPECTB;

- YMEHHE OIEpUPOBATh IMOHATUAMU: CIy4aWHBIA OIBIT U CIydalHOE
coObITHE, BEPOSTHOCTH CIYYalHOTO COOBITHS;, YMEHHE BBHIYUCISATH Be-
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X OTHOIICHUH,
MPUMEHSATD
CTaHJAPTHI
AHTUKOPPYIILIHOH
HOT'O IIOBEACHUS

AMOITMOHAIBHOU c(ephl, ObITh YBEpEHHBIM B ce0e€;

- CaMOpPETYJIUPOBAHUS, BKJIIOYAFOIIETO
CaMOKOHTPOJIb, YMCHHE MPUHUMATH
OTBETCTBEHHOCTH 3a CBOE IOBEICHUE,
CIIOCOOHOCTh QIalITUPOBATHCS K 3MOIMOHAIBLHBIM
U3MECHECHUSM W TPOSBIATH THOKOCTh, OBITH
OTKPBITHIM HOBOMY;

- BHYTPCHHEH  MOTHBAIlM{,  BKIOYAIOIICH
CTpEMIICHHE K JIOCTHXKCHHUIO IIeId U YCIEXY,
OIITUMHU3M, MHUIIAATUBHOCTD, YMCHHE

J€MCTBOBATh, UCXOAS U3 CBOUX BO3MOYKHOCTEH;

- HMIATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh
SMOLIMOHAJIIBHOE COCTOSIHME [PYIMX, Y4YUTBIBATH
€ro IpU  OCYUIECTBIEHHHM KOMMYHHUKAIUH,
CIOCOOHOCTh K COUYBCTBHIO U CONEPEKUBAHUIO;

- COLIMAJIBHBIX  HaBBIKOB, BKJIFOYAIOLIUX
CIOCOOHOCTh ~ BBICTpauBaTh  OTHOIIEHHS  C
OPYTUMU  JIIOABMM, 3a00TUTHCS, TMPOSIBISTH
MHTEpEC U pa3pemiaTh KOH(IUKTHI

POSATHOCTh C HCIOJb30BAaHUEM TIpaUUYECKUX METOJO0B; INPUMEHATh
(bopMyIBI CIOXKEHUS U YMHOXKEHHs BEPOSTHOCTEH, KOMOWHATOPHBIE
GbakThl 1 GOPMYIBI IPU PEIIEHUH 33]a4; OLCHUBATh BEPOATHOCTH pe-
AJIHBIX COOBITHII; 3HAKOMCTBO CO CIIyYailHBIMH BEIMYMHAMU; YMEHHE
HPUBOAUTH NPUMEPHI IPOSIBIICHUS 3aKOHA OOJIBLIMX YUCEN B PHPOJI-
HBIX U OOIIECTBEHHBIX SIBICHUSX;

- YMEHHE BBIOMpaTh MOAXOIALIMHA HM3Y4YEHHBIH METOJ AJIS PELICHMS
3aJjauu, pacro3HaBaTh MaTeMaTHYecKue (HaKThl M MaTeMaTH4YeCKHe
MOJIEJIN B NPUPOJHBIX M OOILECTBEHHBIX ABJICHUSAX, B UCKYCCTBE; yMe-
HUE NPUBOJUTH NPUMEPBI MATEMATUYECKUX OTKPBITUA POCCUHCKON H
MHPOBOU MaTEMaTUYECKON HAYKH

OK 07
CopelicTBOBaTH
COXPAHCHHIO
OKpY’KaIOILIEeH
Cpeibl,
pecypcocoepexe
HUIO, TIPUMEHSTH
3HaHUS 00
U3MCHCHUN
KJIMMara,
TPUHIUITHL
OepexKIINBOTO
MIPOU3BO/ICTRA,
3¢ PeKTUBHO
JIENCTBOBATE B

JIM4HOCTHBIE pPE3YyJbTaThl JODKHBI OTpPaXkaThb B
YaCcTH: 9KOJIOTMYECKOr0 BOCIIUTAHHUS:

- AKTMBHOE HENPUATHE ACHUCTBUN, MPUHOCAIIUX
BpeJl OKPYXKaIOLLEH Cpee;

- YMEHHE MPOTHO3UPOBATH HEOIArOMpPUATHBIE
9KOJIOTMUECKHE TIOCIEICTBUS MPEANIPUHUMACMBIX
JNENUCTBUMN, TPEAOTBPALIATh UX;

- paciiipeHue OIIbITa
HKOJIOTMUYECKOI HalpaBIeHHOCTH;
MertanpeameTHble pE3yJIbTaThI JIOJIKHBI
OTpaXkaTh: OBnanenue YHHUBEpCaTbHBIMU
y4eOHBIMU NTO3HABATEIbHBIMU JACHCTBUSIMHU:

0) 6a30BbBIC UCCIIEIOBATEIbCKUE ACHCTBUS:

- pa3pabarelBaTh IUIAH pELICHUs NpoOJIeMbl ¢
Y4eTOM aHajn3a HMMEIOIIMUXCS MaTepHalIbHbIX U

JACATCIIbHOCTH

- BJIAJICHHE METOJAaMU JOKA3aTesIbCTB, AITOPUTMAMH PELICHUS 3a/1ad;
yMeHue (GpopMyIupoBaTh ONpeAeIeHNs, aKCHOMBI U TEOPEMBI, TpUMe-
HATh MX, IPOBOJAUTH JOKa3aTeNbHbIE PAcCYX/IECHUS B XOJE PEIICHUS
3ajad4;

- YMEHHUE ONepUpOoBaTh MOHATUSAMU: (PYHKIMS, HENpepbIBHAS (DyHK-
1S, TPOU3BO/IHAS, TEPBOOOPA3HAs, ONpEICIEHHBIN HHTETpall; yMEHHE
HaXOJUTh MPOU3BOAHBIE 3JIEMEHTAPHBIX (DYHKIMN, MCHOJB3YS CIpa-
BOUHBIE MaTepUabl; UCCIEOBATh B MPOCTEHIINX CIAydasx (QyHKIUH
HAa MOHOTOHHOCTb, HaXOJUTh HAaWOOJbIINE ¥ HAUMEHbIINE 3HAUCHUS
GyHKUINH; CTPOUTH TpagUKH MHOTOYJICHOB C HCIOJIb30BaHMEM aIma-
paTa MaTeMaTH4YeCKOro aHaJIW3a; MPUMEHATHh MPOU3BOJHYIO IIpU pe-
LIEHUH 3aJa4 Ha JBU)KCHHE; PellaTh IPAaKTUKO-OPUEHTUPOBAHHBIE 3a-
Jlaud Ha HauOOJbIIME W HAaUMEHbIINE 3HAYEHUS, HA HAXOXKIACHHUE ITy-
TH, CKOPOCTH U YCKOPEHUS

- YMEHHE ONEepUPOBaTh MOHATUIMU: pallioHaNbHAas QYHKIMS, [TOKa3a-
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Ype3BbIYANHBIX
CUTYaIUSIX

HeMaTepuaIbHBIX PECYypPCOB;

- OCYIICCTBISITh  IICTICHANPABICHHBIA  IOUCK
IepeHoca CpeacTB W CIOCOOOB JIEWCTBUSA B
npodecCHoHABHYIO CPeNy;

- YMETh MEPEHOCUTh 3HAHMSI B TIO3HABATEIbHYIO U
MIPAKTUIECKYIO 00JIACTH KU3HEIEATEIIBHOCTH;
OBnanenue YHHUBEPCAIbHBIMU
KOMMYHHKATUBHBIMH JICHCTBHUSIMHU:

0) COBMECTHasl IeATEIIbHOCTb:

- MpeaJiaratb HOBBIC MPOCKTHI, OLICHUBATH UICH C
MO3UIIUU HOBU3HBI, OpPUTHHAIILHOCTH,
MPAKTUYECKOM 3HAYNMOCTH;

OBnaneHue YHUBEPCAIBHBIMU PETYISTUBHBIMU
JEACTBUSAMMU:

0) CaMOKOHTPOJIb:

- JaBaTh OIICHKY HOBBIM CHUTYyalHsM, BHOCHTH
KOPPEKTUBBl B  JICATE€IBHOCTb,  OIICHUBAThH
COOTBETCTBHUE PE3YJITATOB IEJISIM

TenbHas QyHKIMS, cTereHHast QpyHKIus, Jorapudmudeckas ¢yHKINs,
TpUTrOHOMEeTpHUecKkne (PyHKIMHU, oOpaTHbIE (YHKIIUU; YMEHUE CTpO-
UTh TpapUKu U3y4YEHHBIX (PYHKIHHA, UCTIOIb30BaTh IPaQUKU MPU U3Y-
YEHUU IIPOLECCOB U 3aBUCUMOCTEH, NPHU PEUICHUM 3a1ad U3 APYTHX
yueOHBIX MPEAMETOB U 3aj]au U3 peallbHOM >KU3HU; BhIpaxarb GopMy-
JIaMH 3aBUCUMOCTH MEXIY BEJIMUMHAMU;

- YMEHHME peliath TEeKCTOBbIC 33/1a4u Pa3HBIX THUIIOB (B TOM YHCIIE Ha
IIPOLIEHTHI, A0 U YacTH, Ha JBM)KEHUE, pad0OTy, CTOUMOCTb TOBAapOB
U YCIIYT, HAJIOTH, 33Ja4d U3 00JIACTH YNpaBICHUS JTUYHBIMU U CEMEMi-
HbIMU (DMHAHCAMM ); COCTABIISATh BBIPAKEHUS, YpaBHEHUSI, HEPABEHCTBA
U UX CUCTEMBI MO YCJIOBHIO 3a/1aud, UCCIEAOBATh MOJYYEHHOE pellle-
HUE U OLIEHUBATh PaBIONOA00HOCTh PE3YIbTATOB;

- YMEHHE BBIOMpATh MOAXOMASIINN HM3YYEHHBIH METOJN ISl pelleHUs
3aJauu, pacro3HaBaTh MaTeMaTHYecKue (HaKThl M MaTeMaTHYeCKHe
MOJIeJIH B MPUPOAHBIX M OOIIECTBEHHBIX SIBICHUSAX, B UCKYCCTBE; yMe-
HUE NPUBOJUTH NPUMEPHI MATEMATUYECKUX OTKPBITUA POCCUHCKOU H
MHPOBOM MaTEMAaTUYECKON HAYKH




14

2. CTPYKTYPA U COJAEPKAHUE OBINEOBPA30OBATEJIBHOI'O YYHEBHOI'O

MNPEJIMETA
2.1. O0beM y4eOHOro npeaMera M BUJbl Y4eOHOH padoThbl

Buj yueOHoit padoThl

O0beM B yacax

O0bem 00pa3oBaTeIbHON NPOrpaMMbl Y4eOHOI0 NpeaMeTa 336
B T.Y.

OCHOBHOe coJiep:KaHue 241
BT. Y.

TEOpETUYECKOe 00yUeHUe 192
IIPAKTUYECKUE 3aHATUS 47
IIpodeccnonaIbHO-OPHMEHTHPOBAHHOE COAEPKAHME (COEPKAHUE 7
NPHUKJIATHOI0 MOIYJIA)

BT. Y.

TEOPETUIECCKOE 00yUeHNE 19
PAKTUYECKHUE 3aHSTUS 52
Koncyabranun 18
IIpome:xxyTouyHast arTecranus B popMme 1u(ppepeHIHPOBAHHOIO 5
3a4yéra

IIpomexyTouHasi arTecTanus B popme IK3aMeHa 6
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2.2. TemaTnyeckuii IVIaH U co/iep:KaHNe y4eOHOr0 MpeaMeTa

HaumenoBanue Copep:xanue yuedOHOro MaTepuasa (0CHOBHOE U NPOpecCHOHAIBHO- OBLeM 9ACOB ®opmupyeMble
pa3iesioB U TeM OPUEHTHPOBAHHOE) KOMIIeTEeHI[UH
1 2 3 4

OcHoBHOE coJiep>KaHue
Pa3nen 1. [loBTOpeHue Kypca MaTeMaTHKH OCHOBHOM IIKOJIbI 20 OK 01
Tema 1.1. Leanb Copepxanne yaeOHOT0 MaTepuana OK 02
U 321244 MATeMATHKH | ba3oBbie 3HaHUS ¥ YMEHUS 10 MaTeMaTHKe B TPOPECCHOHATLHON H B ’ OK 03
NPH OCBOEHHH [MOBCEIHEBHOMN NEATEIbHOCTH OK 04
CHeHHATbHOCTH KomOuHnpoBanHoe 3aHATHE OK 05
Tema 1.2. Yncaa Coneprxanue yueOHOro Matepuasia OK 06
U BBIYHCJIEHUSI. JleiicTBUsI HAJl TIOJOKUTEIBHBIMU U OTPULIATEIILHBIMH YUCIIAMU, OK 07
BobipaskeHusi OOBIKHOBEHHBIMU U JIECATUYHBIMU Apo0sMU. J[elicTBUS CO CTENEHIMU, 2
U npeodpa3oBaHus (hOpMyIIbI COKpPAIIEHHOTO YMHOXKEHHUS

Komb6unupoBanHoe 3anstue
Tema 1.3. I'eomerpus |IIpodeccuoHaTbHO-OPHEHTHPOBAHHOE COAePKaHNe (CoAepKaHHe
HA MJI0CKOCTH NPUKJIATHOTO MOIYJIA)

Ilpaxkmuueckue 3anamusn 2

Ilpakmuueckoe 3auamue Ne 1. Buowvl niockux gueyp u ux niowjaos.

IIpaxmuxo-opuenmupogantvle 3a0auu 6 Kypce 2eomempuu Ha nI0CKOCMU
Tema 1.4. Coneprxanne yueOHOT0 MaTepuania
IIpoueHTHBIE ITponopuuu. ITpocTeie NPOLIEHTHI, pa3Hble CIOCOOBI X BBHIUYMCIIECHUS. 5
BbIYUCJIEHUS Cno>xHbI€ MTPOLIEHTHI

KomOunupoBaHHoe 3aHiTHE

Ilpakmuueckue 3anamus 2

IIpakmuyeckoe 3anamue Ne 2. 3a0auu na nponopyuu u npoyeHmuyl
Tema 1.5. YpaBuennsi |Conepkanue yueOHOro mMaTepuania
1 HepaBeHCTBa Ilpakmuueckue 3anamusn 5

Ilpakmuueckoe 3auamue Ne 3. Jlunetinvle, k6aopamuule, OpoOHO-
JIUHeliHble YPABHeHUsl U HepaseHCmed
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Tema 1.6. CucremMsbl
yYPaBHEHUi

Conepkanue y4eOHOro MaTepHuaia

CriocoObl pelnIeHus CUCTEM JIMHEWHBIX ypaBHeHU. [loHATHS: MaTpuiia

U HEPaBEHCTB 2x2 u 3x3, onpenenuresib MaTpuibl. Meton 'aycca. Cucremsl 6
HEJIMHEHHBIX YpaBHEHUN. CUCTEMbl HEPABEHCTB
Komb6unupoBanHoe 3ansrue
Tema 1.7. Bxoanoii Copepxanue yueOHOro MaTepuana
KOHTPOJIb Brruucnienus u npeodpasoBanusi. YpaBHEHHUS M HEpaBEHCTBA. | eomeTpus 9
Ha IJIOCKOCTH
[IpoBepounas pabota
Paznen 2. KommiiekcHbie Yyncjia 8 OK 01
Tema 2.1. Coneprxanue yueOHOro Matepuasia OK 02
KommnuexkcHsble ynciaa |[lonstue kommiekcHoro uncia. ConpsbkeHHbIE KOMITIEKCHBIC YHCTa, OK 04
MOJYJIb U apTyMEHT KOMIUIEKCHOTro yrcia. dopma 3anucu KOMILIEKCHOTO 4 OK 07
yrcna (reoMeTpuieckasi, TPUrOHOMETpHIecKasi, anredpandeckas).
ApudmeTnueckue JeHCTBHS ¢ KOMIIJIEKCHBIMU YHCIIaMU
KomOunupoBaHHoe 3aHsATHE
Tema 2.2. Coneprxanne yueOHOT0 MaTepuasa
IIpumenenne BelInonHeHne pacyeToB ¢ MOMOIIBIO KOMIUIEKCHBIX YHCEN 2
KOMILJIEKCHBIX YHcesl | KoMOWHUPOBAaHHOE 3aHATHE
IIpodeccuonanbHO-OpHEeHTHPOBAHHOE CO/lep:KaHue (coep:KaHue
NMPUKJIAJTHOT0 MOYJIAA)
Ilpakmuueckue 3anamusn 2
Ipaxmuueckoe 3anamue Ne 4. IIpumepsl ucnonb308anUsi KOMIJIEKCHbBIX
uycen
Pa3nes 3. [IpsiMble U IIVIOCKOCTH B IPOCTPAHCTBE 16 OK 01
Tema 3.1. OcHoBHble |Copaeprkanue yaeOHOTO MaTepraia OK 03
NOHATHS [Mpeamer crepeomerpun. OCHOBHBIC MOHATHS (TOYKA, MpsIMasi, OK 04
cTepeoMeTpHH. TUTOCKOCTh, MPOCTPAHCTBO). OCHOBHBIE aKCHOMBI CTEPEOMETPHH. 5 OK 07
PacnoJsioxenne [Nepecexarommecs, mapauieIbHBIE U CKPEITHBAOIINECS MPSIMBIE.
NPSIMBIX U [Tpu3HAK U CBOWCTBO CKPEIUBAIOIINXCS MPSIMBIX. OCHOBHBIE
MJIOCKOCTeM MIPOCTPAHCTBEHHBIE PUTYPHI
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KoMOuHMpOBaHHOE 3aHATHE

Tema 3.2.
IMapajuenbHOCTH
NPSIMbIX, PAMO
U II0CKOCTH,

Copepxanue yueOHOro MaTepuana

[TapannensHbie ipsiMast U IockocTb. Onpenenenue. [puznak. CpoiicTBa
(c moxazatenbcTBOM). [lapannensueie mnockoctu. Onpesenexue.
[Tpusnak. CBoiicTBa (¢ JOKa3aTeabCTBOM). TeTpasip u ero 3JIeMEHTHI.

IJIOCKOCTeEM [Tapannenenunen u ero snemMeHTbl. CBONCTBA NPOTUBOMOJIOKHBIX TpaHE
U quaroHanei napamenenunena. [loctpoenne ceuenuid. Pemenue 3anau
KoMOuHMpOBaHHOE 3aHATHE

Tema 3.3. Coneprxanne yueOHOro MaTepuania

Hepnenguxkyasapuocr |Ilepnenaukynspuslie npsmele. [lapanienbHble npsmslie,

b NPAMBIX, IPAMOM
M IJIOCKOCTH,
IJIOCKOCTEeH

IEPIEHIUKYISIPHBIE K INIOCKOCTH. 1IpU3HaK neprneHuKyIspHOCTH
NpAMON U TIOCKOCTH. JlokazaTenbcTBo. [lepnenauKysp U HaKJIOHHAs.
[IepnenaukynsapHsle II0CKOCTH. [IpU3HaK nepneH uKyIsIpHOCTH
mIockocten. JlokasarenbeTBo. PaccTosiHUs B IPOCTPAHCTBE

KOM6I/IHI/IpOBaHHO€ 3aHATHC

Tema 3.4. Teopema

Copep:xanue yueOHOTO MaTepuana

0 Tpex Teopema o Tpex nepneHauKymsipax. /lokazaTenbcTBo

NepneHAuKYyJIsipax KomOuHupoBaHHoe 3aHATHE
IIpodeccuonanbHO-OpHEeHTHPOBAHHOE CO/lep:kaHue (coep:KaHue
NMPUKJIAJTHOT0 MOYJIAA)
Yron Mexay npsMoi ¥ IIIOCKOCThIO. YTOJI MEXKIY IUIOCKOCTSIMU
KomOunupoBanHoe 3aHsTHE

Tema 3.5. IIpodeccnonanbHO-OpHEHTHPOBAHHOE COlep:KaHMe (Conep:KaHue

I[MapannenbHble, NPHUKJIATHOT0 MOAYJISA)

nepneHauKyJsipuble | Ilpakmuueckue 3anamus

npsiMble U MJI0CKOCTH
B MPOCTPAHCTBE

Ilpakmuueckoe 3anamue Ne 5. Akcuomvl cmepeomempuu.
llapannenvHocmsb npsAMbIX, NPAMOU U NIOCKOCMU, NIOCKOCMElU

Ilpakmuuecroe 3auamue Ne 6. [lepnenOuxyisspHoOCms npsAMbIX, NPAMOU U
NJIOCKOCMU, NIOCKOCMel

Tema 3.6. Pemienue
3agau. [Ipsimbie

IIpogdeccnona/IbHO-OPHEHTHPOBAHHOE COePKaAHME (CoAepKAHNE
NPHUKJIATHOTO0 MOLYJIs1)
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U IUI0OCKOCTH B
NPOCTPAHCTBE

Pemienue crepeoMeTpUUYECKUX 3a7a4 Ha B3aHMHOE PACIOI0KECHHE
MPSIMBIX U IJIOCKOCTEN B IPOCTPAHCTBE

Komb6unupoBanHoe 3ansrue

Copepxanue yueOHOro MaTepuana

Pacnonoxenne MpsAMBIX U IUIOCKOCTEH B IMPOCTPAHCTBE.

CkpenuBaroniuecs npsimpie. [leprnenukynspHOCTb U TapauIeIbHOCTh 2
MPSIMBIX U IJIOCKOCTEN. Pemenue 3anau
[IpoBepounas pabota
Pa3nen 4. KoopauHaTsl 4 BEKTOPbI 14 OK 02
Tema 4.1. JlexaptoBsl |ConepxkaHue yueOHOro MaTepuana OK 03
KOOPIHHATBI JlekapTOBBI KOOPAMHATHI B IpocTpancTie. [IpocTeiinme 3a1auu B OK 04
B IIPOCTPAHCTBe. KoopauHaTax. PaccTosiHue Mexxay IByMsl TOUKaMU, KOOPAUHATHI OK 07
Paccrosinne mexay CepeaHbI OTPE3Ka 2
ABYMSI TOYKaAMHU. Komb6unupoBanHoe 3anstue
Koopaunartsi
cepelMHbI 0TPe3Ka
Tema 4.2. BekTopbl Coneprxanue yueOHOro MaTepuaa
B IpocTpaHcTBe. Y104 | Bektops! B mpocTpancTBe. CI0kKEeHNE U BHIUNTAaHUE BEKTOPOB.
MesK/1y BEKTOpPaMH. YMHOKeHHe BeKTopa Ha yucio. Kommnanapasie BekTopbl. CKanspHoe
CkansipHoe MPOU3BEJICHNE BEKTOPOB. Pa3noxkeHne BeKTopa 1o Tpem
NpOU3BeE/ICHUE HEKOMIUTaHapHBIM BeKTopaM. KoopauHaTel BEKTOpa, CKalsipHOE 4
BEKTOPOB MIPOM3BE/ICHNE BEKTOPOB B KOOPAMHATAX, YTOJI MEXKAY BEKTOPAMHU, yTOJl
MEXy NPSMOI U MIIOCKOCTBIO, YTOJl MEX]Y IJIOCKOCTAMU. Y paBHEHUE
IJIOCKOCTH. ['€OMEeTpHUYECKUI CMBICIT ONIPEACTUTEINS 2X2
KomOunupoBanHoe 3aHsaTHE
IpodeccnoHanbHO-OPUEHTUPOBAHHOE COJlepPKAHNE (COMepPKaHUe
NPUKJIATHOTO MOIYJIs) 9
Perienue reoMeTpuiecKkux 3a/1a4 BEKTOPHBIM METOZOM
KomOunupoBaHHoe 3aHATHE
Tema 4.3. IIpodeccnonanbHO-OpHMEHTHPOBAHHOE CO/lep:KaHMe (Conep:KaHue 4
I[IpakTHKOOPHEHTH- | MPHUKJIAJAHOTO MOIYJIs1)
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POBaHHLIE 3ala4H
Ha KOOp}IHHaTHOﬁ
IJIOCKOCTH

Hpakmultecmte 3anamusn

Ilpakmuuecxoe 3auamue Ne 7. Koopounamuas niockocms. Boiuucnenue
paccmosnutl Ha niockocmu. KonuuecmeenHvle pacuemsi

Ilpakmuuecxoe 3auamue Ne 8. Koopounamuas niockocmos. Boiuucnenue
niowadeti Ha niockocmu. Konuuecmeenmnvie pacuemot

Tema 4.4. Pemienue
3apa4d. Koopaunarel
U BEKTOPBI

Copepxanue yueOHOro MaTepuana

JlexapToBbl KOOPJIMHATHI B IPOCTPAHCTBE. BEKTOPHI B IPOCTpaHCTBE.
Crno’xeHue ¥ BBIYMTAHUE BEKTOPOB. Y MHOXKEHHE BEKTOpA Ha YUCIIO.
Kommnanapusie BekTopbl. CKalnsipHOE IPOU3BEIECHUE BEKTOPOB.
Pa3noxxeHne BeKTopa 1o TpeM HEKOMILJIaHAPHBIM BEKTOpaM.

IIpocreiimume 3anaun B koopauHaTax. KoopauHaTsl BEKTOpa, pacCTOSHUE 2
MEX/1y TOUKaMU, KOOPJIUHATHI CEPEIUHBI OTPE3Ka, CKAIIPHOE
IIPOM3BE/ICHNE BEKTOPOB B KOOPAMHATAX, YTOJI MEXKAY BEKTOPAMHU, yroJl
MEX1y NPSAMOI U IJIOCKOCTBIO, YTOJl MEX]Y IJIOCKOCTAMU
KomOunupoBaHHoe 3aHsTHE
Paznen 5. MHOTOrpaHHUKH M TeJia BpalleHUust 38 OK 01
Tema 5.1. Bepmmnbl, |CojepkaHue yueOHOro Marepuasia OK 02
pedpa, rpanu [MousiTre MHOTOTpaHHUKA. ET0 91eMeHTHI: BEpIHHBI, pedpa, TpaHH. 5 OK 03
MHOTOrPpAHHHUKA Huaronans. CedeHue. BbInykiible 1 HEBBIMYKJIbIE MHOTOIPAaHHUKHU OK 04
KomOunupoBanHoe 3aHsTHE OK 05
Tema 5.2. Ilpu3sma, IpodeccnoHanbHO-OPUEHTUPOBAHHOE COJlepKAHNeE (COMepPKaHUe OK 06
ee COCTABJISAIONINE, NPHUKJIATHOTO MOY.IsA) OK 07
ceueHus. [Ipsimas [Tonsitue npusmel. Ee ocHoBaHus 1 60KoBbIE TpaHu. BricoTa mpu3Msl. 2
U IpaBHJIbHAA [Ipsimas n HaknoHHas npusma. [IpaBribHas npusma. Ee ceuenns
NpPHU3MBbI KomOunupoBaHHoe 3aHiTHE
Tema 5.3. Coneprxanue yueOHOro MaTepuasa
IMapanueaenunen, [MTapannenenunen, cBOCTBa MPSIMOYTOJIBHOTO Mapajuieienunenaa, Kyo. 9
Ky0. Ceuenne Kyoa, Ceuenue ky0Oa, nmapajienenumnena
napaJjJjieJjenuinena Komb6unmnpoBanHoe 3anstue
Tema 5.4. Ilupamupna, |IlpodeccuoHaIbHO-OPUEHTHPOBAHHOE CO/lep KaHue (CodepKaHne 9

€e coCraBjadA0IIHC,

NPHUKJIATHOTO0 MOLYJIs1)
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ceyenue. IIpaBunbHas
nupamMmuaa.
YceueHHasi nmpamMuaa

HHpaMm{a u ee aseMeHThl. Ceyenue nmupamMubl. HpaBI/IJIBHaSI nupamMujaa.
VYceuennas nupamuia

Komb6unupoBanHoe 3ansrue

Tema 5.5. BokoBas u
MOJIHASI MOBEPXHOCTh
NMPU3MbI, TAPAMH/IBI

Copepxanue yueOHOro MaTepuana

HJ'IOH.[&,I[B OOKOBOM M MOJIHOM ITOBCPXHOCTH IIPU3MBI, ITUPAMU/JIbI

KoMOuHMpOBaHHOE 3aHSTHE

Tema 5.6. Cummerpus
B KyOe,
napaJjienenunesie,
npusMe, NUpamMuje

Coneprxkanue y4eOHOro MaTepHuaia

CuMMeTpHsi OTHOCUTEIBHO TOUKHU, IPSIMOH, I1ockocTu. CuMMeTpust B
KyOe, napajuienenumesae, Npu3Me, IupaMmue

KoMOuHMpOBaHHOE 3aHATHE

Tema 5.7. Ilpumepnl
CHMMeTpuii
B nmpogeccuu

IIpodeccnonabHO-OPHEHTHPOBAHHOE CO/iepKaHUe (CoIepKaHue
NPUKJIATHOTO MOIYJIs1)

Hpakmuqecmte 3aAHAmMUA

Ipakmuyeckoe sanamue Ne 9. Cummempus 6 npupooe, apxumexmype,
ovimy

Ilpaxkmuueckoe 3anamue Ne 10. Cummempus 6 mexrHuke

Tema 5.8.
IIpaBuiabHbIe
MHOTOTPAHHUKH,
HUX CBOMCTBA

Coneprxanne yueOHOT0 MaTepuania

Hpaxmuttecxue 3anamus

Ilpaxmuueckoe 3ansmue Ne 1 1. [lonamue npasuibho20 MHO202PAHHUKA.
Ceolicmea npasuibHbIX MHO202PAHHUKOS

Tema 5.9. Huaunap,
€ro COCTaBJIfIIOLIME.
CeyeHue HUIHHAPA

Copep:xanne yueOHOTO MaTepuana

Hunuuap u ero snemenTsl. CeyeHue NMIMHIPA (TapajuielbHoe
OCHOBaHHIO U ocH). PazBepTka nunuuapa

KOM6I/IHI/IpOBaHHOe 3aHATHC

Tema 5.10. Konyec,
€ro cocrapJjsioume.
CeyeHue KoHyca.

IIpo¢deccnonaIbHO-OPHEHTHPOBAHHOE COePKaAHME (CoAepKaAHNE
NPHUKJIATHOTO MOLYJIs1)

Konyc u ero anemenTsl. CeueHne koHyca (apauiebHOe OCHOBAHUIO U
MPOXO/slIee Yepe3 BepIINHY), KOHHYecKue ceueHus. PazBepTka KoHyca

KomOunupoBanHoe 3aHsATHE

Tema 5.11.
YceyeHHBIN KOHYC.

Copepxanne yueOHOTO MaTepuana

Yceuennslit konyc. Ero oOpa3syromas u Beicota. CeueHrne ycedeHHOro
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CedeHue yce4eHHOI0
KOHYCa

KOHYyca

Komb6unupoBanHoe 3ansrue

Tema 5.12. lllap
U cepa, UX cevyeHu st

Copepxanue yueOHOro MaTepuana

[ap u cdepa. Bzaumnaoe pacnonoxkeHue chepsl U maockocTu. CeueHue
mapa, chepbl

KoMOuHMpOBaHHOE 3aHATHE

IIpodeccuoHaIbLHO-OPHEHTHPOBAHHOE CO/Iep:KaHue (Coep:KaHne
NMPUKJIATHOTO MOYJIs1)

Vcnonp3oBanue MOHATHN map U cdepa B MPAaKTUKOOPUEHTUPOBAHHBIX
3a1a4ax

KoMOuHMpOBaHHOE 3aHATHE

Tema 5.13. IlonsiTHe
00 o0BeMe TeJIa.
OTHolenne 00LeM0OB
MOJO0OHBIX TeJl

Copep:xanue yueOHOro MaTepuana

ITonsarue 06 ooveme Tena. O6beM Kyda U IPSIMOYTOJIBHOTO
napamenenunena. O6beM npusMel U HuIuHApa. OTHOIIEHHE 00BEMOB
NOJOOHBIX Tell. ['eoMeTpuyYecKnii CMBICI ONIPEAETUTENs 3-TO MOpsiIKa

KOM6I/IHI/IpOBaHH06 3aHATHUC

Tema 5.14. O0beMbI
H IJ10IATH
MOBEPXHOCTEH TeJl

Coneprxanne yueOHOT0o MaTepuasa

O6bemMbl mupamMuabl U KoHyca. O0bem mapa. [Tnomaau nosBepxHocTen
Ten

KomOunupoBanHoe 3aHsTHE

IIpodeccnonanbHO-OpHEHTHPOBAHHOE CO/lepKaHue (Colep:KaHue
NPHUKJIATHOT0 MOAYJISA)

Hcnonws3oBaHue MOHATUI n1upaMmuJia 1 KOHyC B
MPAaKTUKOOPUCHTUPOBAHHBIX 3aadax

KOM6I/IHI/IpOBaHHOe 3aHATHC

Tema 5.15. Coneprxanne yueOHOTO MaTepraa

KomOunanuu Ilpakmuueckue 3anamus

MHOTOrPaHHUKOB Ilpakmuueckoe 3auamue Ne 12. Kombunayuu ceomempuueckux mei
U TeJl BpallleHusl

Tema 5.16. Coneprxanne yueOHOT0 MaTepuana

I'eomeTpuueckue Ilpakmuueckue 3anamus
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KOMOHHAIINH
HA MPAKTHKeE

Ipaxmuueckoe 3ansamue Ne 13. Hcnonv3zo8anue kKomoOuHayuti
MHO202PAHHUKOS U Mel 8PAWYeHUs 8 NPAKMUKOOPUEHMUPOBAHHBIX
3a0ayax

Tema 5.17. Penrenne

Copepxanue yueOHOro MaTepuana

3aa4. OO6beMblI U IJIOLIAAN TOBEPXHOCTH MHOTOTPAHHUKOB U TEJ BPAIICHUS 2
MHororpanHuku [Tpoepounas padota
U TeJla BpalleHusl
Pa3znen 6. MHokecTBa. DjieMeHTHI Teopuu rpagos 10 OK 01
Tema 6.1. Muo:xkecTBa | Coneprxanve yueOHOTO MaTepraia OK 04
[Tonsitue MuoxectBa. [loamHoxkecTBO. Oniepaiiu ¢ MHOKECTBAMHU 2 OK 06
KoMOuHMpOBaHHOE 3aHATHE OK 07
Tema 6.2. Onepauun |I[IpodeccuoHATbHO-OPHEHTHPOBAHHOE COJepPKaAHNe (CoAepKaHHe
¢ MHOKeCTBAMH NPUKJIATHOTO MOIYJIsA)
Ilpakmuueckue 3anamusn 2
Ipaxmuueckoe 3anamue Ne 14. Onepayuu ¢ mroscecmsamu. Pewenue
NPUKIAOHBIX 3A0a4
Tema 6.3. I'pacdb1 Coneprxanue yueOHOro MaTepuasa
Ilpakmuueckue 3anamusn
Ilpakmuueckoe 3auamue Ne 15. I[lonamue epagpa. Cesasubiii epag, oepeso, 4
YUk 2pagh na naockocmu
Ilpakmuueckoe 3anamue Ne 16. I[lpumenenue epaghos. Pewenue
NPUKIAOHBIX 3a0aY
Tema 6.4. Pemienne Coneprxanue yueOHOro MaTepuasa
3ana4. MHoKecTBa, Omnepannu ¢ MHOKecTBaMH. OTIHCaHUE pealTbHBIX CUTYAIMH ¢ TOMOIIBIO 9
I'padsi u ux MHOXkecTB. [Ipumenenue rpados k perieHuto 3aaay
NpUMeHeHHe [IpoBepounas pabora
Pa3nen 7. DineMeHThI KOMOMHATOPUKH, CTATUCTHKHA M TEOPUH BePOSTHOCTE 20 OK 01
Tema 7.1. OcHoBHble |CopaeprkaHue yaeOHOTO MaTepraia OK 02
MOHSITHS IlepecTaHOBKH, pa3MeleHNs, COYETAHUS 2 OK 03
KOMOMHATOPUKHU Komb6unnpoBanHoe 3aHsTue OK 04
Tema 7.2. CoobiTHe, |Conepkanue yueOHOTO MaTepuaia 2 OK 05
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BEPOATHOCTH
coobiTHd. Cli0KeHue
W YMHOKEHH e

CoBMecTHBIE 1 HECOBMECTHBIE COOBITHS. TeopeMbl 0 BEpOSTHOCTH
CYMMBI COOBITHI. Y CIIOBHAsI BEPOSTHOCTh. 3aBHCUMBIEC U HE3aBHCHUMBIE
coObITUA. TeopemMbl 0 BEpOSITHOCTH MPOU3BEIACHHS COOBITHIT

BepOsSITHOCTE KomOunnpoBaHHOE 3aHATHE
Tema 7.3. IpodeccnonanbHO-OPUEHTUPOBAHHOE COJlepKaAHNeE (COMepP:KaHue
BepositHoCTH NMPUKJIATHOTO MOYJIfA)

B MpodeccCHOHAIBHBIX
3a/auax

Hpaxmuuecxue 3aAHAmMuUA

Ilpakmuueckoe 3auamue Ne 17. OmHocumenvras yacmoma coovimusi,
ceoticmeo ee ycmouuugocmu. Cmamucmuyeckoe onpeoeieHue
gepoamuocmu. OyeHka 8epoamHocmu coobimusl

Tema 7.4. InuckperHas
cJyyaiiHasi BeJIMYUHA,
3aKO0H

ee pacnpe/eJieHUus!

Coneprxanue yueOHOro Matepuasia

Bunel cinyyaiinbix BennuuH. OnpeneneHue TMCKPETHON CilydaiiHON
BEJIMYMHBI. 3aKOH PacIpeesIeHUs] JUCKPETHOM CIIy4YallHOW BEJINYMHBI.
Ee uncnoBble XapaKTepUCTUKU

KOM6I/IHI/IpOBaHHO€ 3aHATHC

Hpakmultecmle 3anamun

IIpakmuyeckoe 3anamue Ne 18. 3akon pacnpedenenus Ouckpemuou
cnyuatinou genuuunsl. Ee uucnosvie xapakmepucmuku

Tema 7.5. 3agaun
MATEeMaTHYeCKOM
CTATHCTHKHU

Coneprxanne yueOHOT0 MaTepurana

Bapuarnuonnsiii psaj. [lonuron yactot u ructorpamma. CTaTUCTUYECKHE
XapaKTepUCTHKU psAJia HAOII0AaeMbIX JaHHBIX

KomOunupoBanHoe 3aHsTHE

Hpakmultecmle 3anamun

Ilpakmuueckoe 3auamue Ne 19. Cmamucmuyeckue Xapaxmepucmuxu
pA0a HabOaemvlx OaHHbIX

Tema 7.6.
CocraBJieHne Ta0IMIY
U IMarpamMm

HA MPaKTHKe

IIpodeccnonanbHO-OpHMEHTHPOBAHHOE CO/lep:KaHMe (Conep:KaHue
NPHUKJIATHOTO MOAYJISA)

IIpakTuyeckue 3aHATHSA

Ilpakmuueckoe 3auamue Ne 20. Ilepeuunas oopabomka
cmamucmuyeckux oannvix. I pagpuueckoe ux npedcmasnerue

Ilpakmuueckoe 3anamue Ne 21. Haxooxcoenue cpeOHux xapakmepucmux,

OK 07
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Habooaemvlx OAHHBIX

Tema 7.7. Pelmienue
3a1a4. JJIeMEeHThI

Copepxanue yueOHOro MaTepuana

DOnemeHThl KOMOUHAaTOpUKH. COOBITHE, BEPOSTHOCTH COOBITHS.

KOMOMHATOPHUKH, Clio)keHHne 1 YMHOKEHUE BEPOSTHOCTEM 2
CTAaTHCTHKHU U Teopuu |[IpoBepounas pabora
BEPOSATHOCTEM
KoncyabTanuu 12
IIpome:xkyTouHas arrecranus — 1M pepeHUPOBAHHBIN 3a4eT 2
Hroro 1 cemecTp 140
Pa3nes 8. OcHoBbl Tpuronomerpun. Tpuronomerpudeckue pyHKunu 40 OK 01
Tema 8.1. Coneprxanne yueOHOro MaTepuasia OK 02
Tpuronomerpuyeckue | Pannannas mepa yria. [IoBopoT Touku BOKpYr Hadajga KOOpIWHAT. OK 03
pynkuuu Omnpenenenue cuHyca, KOCUHYca, TAHI'€HCA M KOTaHIe€HCa. 3HAKU CHHYCA, 5 OK 04
MPOU3BOJILHOIO YIJIA, |KOCHHYCA, TAHI€HCA U KOTAHI'€HCa 110 YeTBEPTAM. 3aBUCUMOCTb MEXIY OK 05
yucjaa. Paguannas CHHYCOM, KOCHHYCOM, TAHT€HCOM U KOTAaHI'€HCOM OJITHOTO U TOTO K€ yria OK 06
U rpajycHasi Mepa KomOunupoBaHHoe 3aHATHE OK 07
yraa Ilpakmuueckue 3anamusn
2
Ilpakmuueckoe 3auamue Ne 22. I padycnas mepa yena
Tema 8.2. OcHoBHble |CopeprkaHue yueOHOTO MaTepuaia
TpUroHomerpuyeckue | Tpuronomerpuueckue ToxjaectBa. CHHYC, KOCUHYC, TAHTEHC 4
TOKAecTBA. DOPMYIIbI |1 KOTAHT'€HC YIJIOB o U - 0. Dopmysbl npuBeeHus
npuBeIeHUsl KomOunupoBaHHoe 3aHsATHE
Tema 8.3. Cunyc, Conepxanue yueOHOro MaTepuasa
KOCHHYC, TAHT€HC Cymma 1 pa3zHocTh cuHycOoB. CymMa M pa3HOCTb KOCHHYCOB. CHHYC
CYMMBI M Pa3HOCTH U KOCHHYC JABOMHOTO yriia. @opMyJibl HOJOBUHHOIO YyIIa.
ABYX yriioB. Cunyc [IpeoOpa3oBanusi CyMMBI TPUTOHOMETPUYECKUX (PYHKITHI 8

U KOCHHYC 1BOIHOI0
yria. ®opmy.bl
MOJIOBHHHOIO yIJja

B IIPOM3BEICHUE U IIPOU3BEICHUS B CYMMY. BeIpaskeHue
TPUTOHOMETPHUYECKUX (PYHKIMI Yepe3 TAHT€HC MOJIOBUHHOTO apryMEHTa.
[IpeoOpa3oBanus MPOCTEHIINX TPUTOHOMETPUUECKUX BBIPAKEHU I

KomOunupoBanHoe 3aHsaTHE
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Tema 8.4. ®ynkuun,
HX CBOJicTBA.
Cnoco0bl 3a1aHuA

Conepkanue y4eOHOro MaTepHuaia

OO6umacTh ornpeesieHus] © MHOXKECTBO 3HaueHu QyHKuil. YETHOCTS,
HEYETHOCTb, IEPUOTUIHOCTh QPyHKIMHA. Cr1ocoOBI 3a1aHus QYHKIUI

byuxumii KomOuHnpoBaHHOE 3aHATHE
Tema 8.5. Copep:xanue yueOHOro MaTepuana
Tpuronomerpuyeckue | O61acTh ONPEICICHUS U MHOKECTBO 3HAUCHUH TPUTOHOMETPUICCKUX

byHxkuun, ux
cBOlicTBa M rpadpuku

¢ynkuuid. YTHOCTD, HEYETHOCTD, MEPHOANYHOCTH TPUTOHOMETPHUECKUX
¢bynkuuid. CoiicTBa 1 rpaduKu GYHKIUH y = cOs X, y =Sin X, y =tg X, y
= ctg X.

KoMOuHMpOBaHHOE 3aHATHE

Tema 8.6. Coneprxanne yueOHOro MaTepuania

IIpeoGpa3oBanue Ilpakmuueckue 3anamusn

rpagukoB Ipaxmuueckoe 3anamue Ne 23. Cocamue u pacmsoiceHue cpaghuros
TPUTOHOMETPHYECKHUX | mpucoHomempudeckux yukyutl. [Ipeobpaszosanue epaguros
bynxuumii MPUSOHOMEMPUYECKUX DYHKYUL

Tema 8.7. Onucanue |IIpodeccHoHATBLHO-OPHEHTHPOBAHHOE COACPKAHUE (COACPKAHUE
NMPOU3BOJICTBEHHBIX | MPHUKJIATHOIO MOIY/JIsI)

NnpoueccoB Ilpakmuueckue 3anamusn

¢ IOMOIUbI0
rpa¢pukoB QpyHKIUM

Ilpakmuueckoe 3anamue Ne 24. Hcnonv3oeanue ceoticme
MPULOHOMEMPUYECKUX DYHKYULL 8 NPODECCUOHATbHBIX 3a0a4ax

Ilpakmuueckoe 3auamue Ne 25. Hcnonvzoeanue ceoticme (hynkyuti 8
npogheccuoHanbHbvIX 3a0ayax

Tema 8.8. O0paTHbIe
TPUTOHOMETPHYECKHE
byHkuun

Copep:xanue yueOHOTO MaTepuana

OO6parHble TpUuroHoMerpuyeckre GpyHkuuu. MIx cBoiCTBa U TpapuKu

KOM6I/IHI/IpOBaHHOe 3aHATHC

Tema 8.9.
Tpuronomerpuyeckue
YPaBHEHHUA

U HEPABEHCTBA

Copep:xanne yueOHOTO MaTepuana

VYpaBHeHHe cos X = a. YpaBHEHHE sin X = a. YpaBHEHHUE tg X = a, ctg X =
a. Pemienue TpuroHoMeTpUUECKUX ypaBHEHUI OCHOBHBIX THUIIOB:
MPOCTEHNIIINE TPUTOHOMETPUUYECKHE YPAaBHEHUS, CBOISIINECS K
KBaJIpaTHBIM, pelIaeMble pa3IoKeHUEM Ha MHOXKHUTEIH, OJHOPOIHBIE.
[Ipocreiimme TPUroHOMETPUYECKNE HEPABEHCTBA
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KoMOuHMpOBaHHOE 3aHATHE

Tema 8.10. Cucremspl

Copepxanue yueOHOro MaTepuana

TPUIOHOMETPUYeCKHUX | CHCTEeMBbI MPOCTEHIINX TPUTOHOMETPUYECKIX YPAaBHEHUN 2

YpPaBHeHHUii Komb6unupoBanHoe 3ansrue

Tema 8.11. Pemienne |Conepkanue yueOHOro maTepuana

3aga4. OcHOBBI [IpeoOpa3oBaHue TPUTOHOMETPHUECKUX BbIpakeHui. Pemenne

TPUTOHOMETPHH. TPUTOHOMETPUUECKUX YPABHEHUM U HEPABEHCTB, B TOM YHCIIE 2

Tpuronomerpu4yecKme | c CIOJIb30BAHUEM CBOMCTB (PYHKIIMIMA

byHkuun [IpoBepounas pabota

Pa3nen 9. Crenenn u kopuu. CtenenHasi QyHKuus 18 OK 01

Tema 9.1. Crenennas | Conepxkanue yueOHOro MaTepuana OK 02

(ynkunmus, ee cpoiicTsa | [loHsTHEe KOpHS N-0i cTeneHu U3 AeicTBUTeIbHOrO yncna. OyHkuuu y = 4 OK 03
Vx, ux cBoiictBa u rpapuku. CBOMCTBA KOPHS N-0i CTENEHN OK 04
Komb6unnpoBanHoe 3anstue OK 05

Tema 9.2. Copep:xanue yueOHOro MaTepuana OK 07

IIpeodpasoBanue Ilpakmuueckue 3anamus

BbIPAKEHUH Ilpakmuueckoe 3auamue Ne 26. Ilpeobpazosanue uppayuoHaibHbIX 2

¢ KOPHSIMH N-0ii 8bIpadHCeHUll

CTelneHu

Tema 9.3. CpoiictBa |IIpodeccuoHaIbHO-OPHEHTHPOBAHHOE CO/lepKaHue (CodepKaHne

CTeleHH ¢ NPHUKJIATHOTO MOAYJISA)

PalHOHAIBHBIM [TonsiTre creneHu ¢ M00BIM pallMOHANBHBIM MOKa3aTesieM. CTeneHHbIe 4

U AeHCTBUTEJIbHBIM (GyHKIIUH, UX CBOMCTBA U TpaduKu

NoKa3aTeJsiMu KomOunupoBanHoe 3aHATHE

Tema 9.4. Pemienne Copep:xanne yueOHOTO MaTepuana

HPPALNOHATBHBIX PaBHOCMIIBHOCTB MppallMOHAIBHBIX YPABHEHUI U HEPABEHCTB. MeTo1bI 4

ypaBHeHHii U UX pelieHus. Penenne nppalnuoHanbHbIX ypaBHEHUI U HEPABEHCTB

HEePaBeHCTB KomOunupoBanHoe 3aHiTHE
Ilpakmuueckue 3anamusn
Ilpakxmuueckoe 3ansmue Ne 27. Pewenue uppayuonanbusix ypagHeHuu u 2

HepaeeHcme
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Tema 9.5. Crenenu
u kopHu. CTeneHHas

Conepkanue y4eOHOro MaTepHuaia

Omnpenenenue creneHHor GyHkuM. Mcnonb3oBaHue €€ CBOMCTB MpH

(yHkuus pelIeHNH ypaBHEHUI 1 HEPABEHCTB 2
[IpoBepounas padora
Paszgea 10. [loka3zareabHast pyHKIMS 18 OK 01
Tema 10.1. Copepxanne yaeOHOT0 MaTepuana OK 02
Iloka3aTejbHas CrerneHpb ¢ IPOM3BOJIBHBIM JICHCTBUTENBHBIM MOKazareneM. OnpejeieHue OK 03
¢yHKIMsI, ee CBOICTBA | T0Ka3aTe bHON (yHKIMH, €€ CBOMCTBA U rpaduK. 3HAKOMCTBO C 6 OK 04
MPUMEHEHHEM T0Ka3aTeNbHON QyHKIMH. Pemmenne moka3aTeabHbIX OK 05
ypaBHEHUH ()YHKIMOHAILHO-TPAQUICCKHM METOIOM OK 07
KoMOuHMpOBaHHOE 3aHATHE
Tema 10.2. Pemienne |Conepkanue yueOHOro MaTepuana
NMOKAa3aTeJIbHbIX Ilpakmuueckue 3anamusn
YPaBHeHUil Ilpakxmuueckoe 3anuamue Ne 28. Pewenue noxazamenbHvix ypasHeHUl
U HEPABEHCTB MemoO0oM YpaeHUB8aHusi nokasamereti 6
IIpaxmuueckoe 3anamue Ne 29. Pewenue nokasamenvbHbiX yPasHeHull
MemoooM 868e0eHUs HOBOLL NepPeMeHHOU
Ilpakmuueckoe 3auamue Ne 30. Pewenue noxazamenbHvlX YPagHeHUl
@DYHKYUOHANbHO-2PADUYECKUM MEeMOOOM
IIpodeccuonanbHO-OpHEeHTHPOBAHHOE CO/lep:KaHue (coep:KaHue
NMPUKJIAJTHOT0 MOYJIAA) 5
Ilpakmuueckue 3anamusn
Ipaxmuueckoe 3anamue Ne 31. Pewenue nokasamenbHblX HEPABEHCME
Tema 10.3. Cuctrembl |Cojepxanue yueOHOro MaTepuasia
MO0Ka3aTeJbHbIX Ilpakmuueckue 3anamus 5
YPaBHEHUM Ilpakxmuueckoe 3ansamue Ne 32. Pewenue cucmem nokasamenbHulx
VpasHeHut
Tema 10.4. Pemenune |Copaeprxanue yaueOHOTO MaTepraia
3ajad4. Pemrenune mokazaTebHBIX YpaBHEHUI METOJIOM ypaBHUBAHHS 5
Iloka3aTenbHasi MoKa3areyiell 1 METOJ0M BBEICHUSI HOBOW MepeMeHHou. Perienue
pynkuus MOKa3aTeIbHBIX HEPABEHCTB
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‘ [TpoBepounas pabota

Pa3nen 11. Jlorapudpmpl. Jlorapupmudeckasi pyHKius 26
Tema 11.1. Jlorapudm | Conepxkanue yueOHOro mMaTepuania
ynciaa. lecaruunpiii | Jlorapudwm uncna. JlecaTHUHBINA U HATYypaIbHBIHN JIOTapu (MBI, YUCIIO € 4
U HATYPAJbHBIH Komb6unupoBanHoe 3ansrue
JIOrapu(pMbl, YUCJIO0 €
Tema 11.2. CpoiictBa |Conepkanue yueOHOro MaTepuanina
Jiorapu¢pmos. CaoiictBa norapudmon. Oneparus torapuMupOBaHHS 6
Omnepauus KomOunupoBanHoe 3aHsTHE
Jorapu(pMmupoBaHus
Tema 11.3. Coneprxkanue yueOHOro Matepuania
Jlorapugmuyeckasn Jlorapudmuueckast pyHKIUS 1 €€ CBOMCTBA 2
(ynkuus, ee cBorcTBa | KOMOMHUPOBAaHHOE 3aHATHE
Tema 11.4. Pemienne |Conepkanue yueOHOro MaTepuana
JorapupMmu4ecKux [Tonsitue norapudmudeckoro ypaBHeHus. Oneparusi HOTEHIUPOBAHUS.
ypaBHeHMii Tpu 0CHOBHBIX MeTO/Ia peIIeHHs] Torapu(PMHUUECKUX YPaBHEHHI: 4
U HEPaBEeHCTB (GYyHKIMOHATBHO-TpapHUUECKHU, METO MOTEHIIUPOBAHHUS, METO]L
BBEJICHUS HOBOH nepeMeHHoM. Jlorapupmudeckne HepaBeHCTBa
KomOunupoBanHoe 3aHsTHE
Ilpakmuueckue 3anamusn
Ilpakmuueckoe 3auamue Ne 33. Pewenue nocapugmuneckux ypagHenuii u 2
Hepagencme
Tema 11.5. Cucremnr | Coaeprxanue yueOHOTO MaTepuaia
JorapupmMmu4ecKux AJNTOpUTM pelleHHs CUCTEMbI ypaBHEHHIH. PaBHOCHMIIBHOCTD 5
yYpPaBHeHMii norapuMHUYECKUX ypaBHEHUH U HEPABEHCTB
KomOunupoBanHoe 3aHiTHE
Tema 11.6. IIpodeccnonanbHO-OpHMEHTHPOBAHHOE CO/lep:KaHMe (Conep:KaHue
Jlorapugmsi NPHUKJIATHOT0 MOAYJISA)
B IpUpoje U TexHukKe |IIpakmuueckue 3anamus 4

Ilpakmuueckoe 3anamue Ne 34. I[lpumenenue nocapugpma

Ilpakmuueckoe 3anamue Ne 35. Jloeapugpmuueckas cnupanv 6 npupooe.

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07
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Ee mamemamuueckue ceoticmea

Tema 11.7. Pemienue
3apa4. Jlorapugmbl.

Copepxanue yueOHOro MaTepuana

Jlorapudmuueckas ¢pyHkius. Pemenne npoctedmux gsorapupmMuueckux

Jlorapudmmuueckasn ypaBHEHUU 2

dynkuus [IpoBepounas pabora

Pa3nen 12. IlpousBoanasi pyHKIMHU, ee IPUMEHEHUE 36 OK 01

Tema 12.1. IlonsaiTne |Conepkanue yaeOHOTO MaTepuana OK 02

NPOU3BOTHON. OnpejiesieHre YUCIIOBOM MOCIEI0BATEILHOCTH U CIIOCOObI €€ 3aJaHHsl. OK 03

®opmyJibl 1 ipaBuia | CBOICTBA YUCIOBBIX HOCIe0BaTENbLHOCTER. Onpeienenne npeaena OK 04

Au(ppepeHUPOBAHNUS |IOCIIEI0BATEILHOCTH. BhIuncienre nmpeaenon mocie10BaTeIbHOCTEH. OK 05
IMpenen pyukiuu Ha 6eckoHeuHOCTH. [Ipeaen GyHKIMU B TOUKE. 2 OK 06
[Tpupamenne aprymenta. [lpupamienne pyHkunu. 3anaun, TPUBOIAIINEC OK 07
K MOHATHIO IPOU3BOAHOM. OnpeenieHne Npou3BOAHON. AJITOPUTM
OTBICKAHUS IPOU3BOTHOMN
KomOunupoBaHHoe 3aHsTHE

Tema 12.2. Coneprxanue yueOHOro MaTepuaa

IIponsBoansbIe ®opmynsl quddepenunposanus. [Ipasuna nuddepeHupoBaHus

CYMMBbI, Pa3HOCTH KomOunupoBanHoe 3aHITHE 4

Npou3BeAeHusl,

YacTHOT 0

Tema 12.3. Coneprxanne yueOHOT0 MaTepuania

IIpousBoanbie Omnpenenenne cnoxxHoU ¢pyHKIUU. [Ipon3BOHAS TPUTOHOMETPUIECKIX 9

TPUIOHOMETPUYEeCKHUX | pyHKIM. [IponsBonHas cinoxHON QyHKIIUU

bynkumii. KoMOHMHMPOBAHHOE 3aHATHE

IIpoussoanas Ipakmuueckue 3anamusn

. 2

CJI0KHOI pyHKIIH Ipaxmuuecroe 3ansamue Ne 36. HaxooxcoeHue npouzeo0nsix

Tema 12.4. Ilonsitne | Conepkanue yueOHOTO MaTepuana

0 HeNPEePbLIBHOCTH [Tonsatue HenpepsiBHOM (pyHKIIMU. CBOMCTBA HEMIPEPHIBHOM (DYHKITHH.

(pynxuun. Meron CBs13b MEX1y HETIPEPHIBHOCTHIO U U (HEepeHIIMPYEMOCThIO (YHKIIUU B 2

HHTEPBAJIOB

TOYKCE. AJ'IFOpI/ITM pEeIICHUA HEPABCHCTB METOA0OM MHTCPBAJIOB

KomOunupoBanHoe 3aHsATHE
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Tema 12.5. Coneprxanue yueOHOro MaTepuasa
I'eomeTpuueckuii ['eomeTpryeckuii CMBICT TPOU3BOAHON (DYHKIIMH — YTIIOBOM
U QU3MYECKUH CMBICI | KO3 DUIIMEHT KacaTenbHOU K TpaduKy (QyHKIIUU B TOUKE. Y paBHCHUE
MPOU3BOIHOM KacaTelnbHOU K rpaduky GyHKIIUU. AJTOPUTM COCTABIICHUS ypaBHEHUS
KacaTelnbHOU K rpaduky ¢yukuun y=f (X)
Komb6unupoBanHoe 3ansrue
Tema 12.6. IIpodeccuonabHO-OPHEeHTHPOBAHHOE CO/lepKaHUe (CoIepKaHue
Du3n4ecKuii CMbIC | IPUKJIATHOTO MOYJIs1)
NPOU3BOIHOM Ilpakmuueckue 3anamus

B PO eCCHOHATBHBIX
3ajavyax

Ilpakmuueckoe 3auamue Ne 37. Quauueckuil (MexaHuuecKuii) CMolc
NPOU3B0OHOU — MCHOBEHHASL CKOPOCMb 8 MOMeHm epemenu t: v = S' (1)

Tema 12.7. Coneprxkanue yueOHOro Matepuania

MoHoTOHHOCTB Bospactanue u yObiBaHHe (PYHKIIMHU, COOTBETCTBUE BO3PACTAHUS U

¢pynkouun. Touxn yObIBaHUS GYHKIIMH 3HAKY Mpou3BoAHOMN. [ToHsATHE TPOU3BOAHOMN

IKCTpEeMyMa BBICIIIETO MOPSIKA, COOTBETCTBUE 3HAKA BTOPOIl MPOU3BOIHOM
BBIITYKJIOCTH (BOTHYTOCTH) (DYHKIIMM Ha OTpe3Ke. 3a7jaui Ha MaKCUMYM U
MUHUMYM. [ToHATHE acCUMIOTOTHI, CTOCOOBI X ONpeAeIeHHs. AJITOPUTM
uccieoBaHusl PyHKIMM U TIOCTPOEHUS ee rpaduKa ¢ MOMOIIbIO
pou3BOAHON. J[poOHO-TMHEeHas HyHKIUSA
KomOunupoBanHoe 3aHsTHE

Tema 12.8. Coneprxanne yueOHOT0 MaTepuania

HccaenoBanue Uccnenoanue ¢hyHKIIMM HA MOHOTOHHOCTD U TIOCTPOEHUE TpadrKoB

ynkumii KoMOMHMPOBaHHOE 3aHATHE

U NOCTPOeHHe

rpagpuxos

Tema 12.9. Coneprxanne yueOHOTO MaTeprasa

Haubonbmee Haxoxxnenne HanOobIIero 1 HAMMEHbIIETo 3HaYeHUH PYHKIUH,

U HanMeHbIIee
3HaYeHus pyHKUHHU

IMOCTPOCHUC Fpa(bI/IKOB MHOT'OYJICHOB C UCIIOJIb30BAHUECM aIlllapaTta
MAaTEMAaTHYCCKOI'oO aHajln3a

KOM6I/IHI/IpOBaHHOe 3aHATHC

Tema 12.10.

Copepxanne yueOHOTO MaTepuana
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Haxoxnenue Ilpakmuueckue 3anamus
ONTUMAJILHOTI'O Ipaxmuueckoe 3anamue Ne 38. Haumenvuiee u Haubonvuiee sHauenue
pe3yjabTara @dyHKyuu
C MOMOIIBI0 IIpodeccnonaIbHO-OPHEHTHPOBAHHOE COePKAHUE (COIepPKAHME
NMPOU3BOTHOM NMPHUKJIATHOTO MOTYJIs)
B IPAKTUY€CKHUX Ilpakmuueckue 3anamus
3ajayvax Ilpakmuueckoe 3anamue Ne 39. Hcnonv3oeanue npouzeo0Hou 6 4
NPAKMUYECKUX 3a0a4ax
Ipakmuueckoe 3auamue Ne 40. Haxooxxcoenue onmumanbHo2o
pe3yibmama ¢ NOMOwbI0 NPOU3BOOHOU 8 NPAKMUYECKUX 3a0a4ax
Tema 12.11. Pemenne |Copaeprkanue yueOHOTO MaTepuaia
3aga4. Ilpoussoanas | @opmysnsl u npaBuia nuddepenupoBanus. Mcenenoanue GyHKIuUM C
(pyHkuuu, ee MTOMOIIBI0 TPOU3BOHON. Hanboubiiee 1 HauMeHbIIIee 3HAYCHUS 2
npUMeHeHHne byHKIIUN
[IpoBepounas pabora
Paznes 13. IlepBooOpa3nas GyHKINH, e IPHMEHEHHE 18 OK 01
Tema 13.1. Coneprxanne yueOHOT0 MaTepuasa OK 02
IlepBooGpasnasn 3ajaua 0 BOCCTAHOBJIEHMH 3aKOHA JABUKEHHUS 110 U3BECTHOM CKOPOCTH. OK 03
¢ynxuuu. lMpaBuna | I[loustue unrerpuposanust. O3HaKOMJIEHHE C OHATHEM UHTErpaja 1 OK 04
HAXO0K/ICHUS nepBooOpa3zHoi s pyHkun y=f(x). Pemenue 3a1au Ha cBsI3b 5 OK 05
NepPBO0OPA3HBIX NepBOOOPA3HOM U €€ TIPOU3BOIHOMN, BEIYHMCIIEHHE MIEPBOOOPA3HOIM 1St OK 06
nanHoi ¢yHkuuu. Tabnuua hopMyl A1 HAX0XKAECHUS IEPBOOOPA3HBIX. OK 07
W3yuenne mpaBuiia BEIYMACICHUS TIEPBOOOpa3HON
KomOunupoBanHoe 3aHiTHE
Tema 13.2. lnomans | Conep:xanue yueOHOrO MaTepuasia
KPHMBOJIMHEIHOI 3anauu, NPUBOAIINE K TIOHATHIO ONPEAETICHHOTO HHTerpaja — o
Tpanenuu. Popmysia | BRIYUCICHUH TUTOMIAIA KPUBOJIWHEHHOW Tpanenuu, 0 IepeMeleHIH
Hebrorona — JleiiOnuna | rouku. [lonstre onpenenénnoro natTerpaia. ['eomerpuueckuii u 4

¢busnueckuii cMbICT omnpeneraeHHoro naterpana. ®opmymna Herotona—
JletiOuua

KomOunupoBanHoe 3aHsATHE
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Tema 13.3. Copepxanne yaeOHOT0 MaTepuana
HeonpeneseHHblii [ToHsTHS HEONPEIEIEHHOTO HHTETPalia U OMPEICIICHHOI0 HHTerpasa 2
U onpe/eJeHHbIN Komb6unupoBanHoe 3ansrue
HHTerpaJbl
Tema 13.4. [lonsitne |Conepkanue yueOHOro MaTepuana
00 onpeneeHHOM I'eomeTpuueckuii CMBICH OINpeIeJICHHOTO HHTerpalia 2
HHTerpaljie Kak Komb6unupoBanHoe 3ansrue
IJI01AAN IIpodeccuoHanbHO-OpHEHTHPOBAHHOE co/lep:KaHue (Co/lep:KaHue
KPHBOJIMHETHOI NPHUKJIATHOI0 MOITYJIs)
Tpaneuuu Ilpakmuueckue 3anamus 2
IIpakxmuueckoe 3anamue Ne 41. Haumenvuiee u naubonvuiee sHauenue
@yHuryuu
Tema 13.5. IIpodeccnonabHO-OPHEHTHPOBAHHOE CO/Iep:KaHUe (CoepKaHue
OnpenesieHHbIH NPUKJIATHOTO MOIYJIs1)
HHTerpaJj B )KM3HH Ilpakmuueckue 3anamusn
IIpakmuyeckoe 3anamue Ne 42. I'eomempuueckuii CMbiCll ONPeOeneHH020 4
uumeepana. @opmyna Heromona - Jletionuya
Ilpakmuueckoe 3anamue Ne 43. Pewenue 3a0au na npumenenue
unme2pana 05 blYUCIEeHUS PUIULECKUX 8eNUYUH U NIOWaAOel
Tema 13.6. Pemenune |Copeprxanue yueOHOTO MaTepuaia
3ajad4. [lepBoobOpaznas pynkuuu. [lpaBuna HaxoxaeHus neppooOpasHeix. Ee
IepBoodpasnas IIpUMEHEHHE 2
$yHkuuu, ITpoBepounas pabota
ee MpUMeHeHne
Pa3nen 14. YpaBHeHHs 1 HEpaBeHCTBA 28 OK 01
Tema 14.1. Coneprxanue yueOHOro MaTepuasa OK 02
PaBHOCHJIbHOCTD PaBHOCHIBHOCTD ypaBHEHMI U HepaBeHCTB. Omnpenenenus. OCHOBHbIE OK 03
ypaBHeHMii TEOpPEMbI paBHOCWIIBHBIX MIEPEX0/1aX B YPaBHEHUAX U HEPABEHCTBAX. 9 OK 04
u HepaBeHCTB. O0mue | O6Imue MEeTO bl pellIeHUs ypaBHEHU: Iepexo/1 OT pPaBeHCTBa (PYHKIUI K OK 05
MeTO/bl pelIeHH PaBEHCTBY apryMEHTOB JUII MOHOTOHHBIX (DYHKIIMHA, METOJT PA3JI0KEHHS OK 06
Ha MHOKHTEITH, METOJI BBEICHUS HOBOM TIEPEMEHHO#, (YHKIIMOHATIBHO- OK 07
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rpaduUecKuii MeTo

Komb6unupoBanHoe 3anstue

Hpaxmuuecxue 3aAHAmMuUA

Ilpakmuueckoe 3ansamue Ne 44. Pewenue ypagnenuti u HepageHcmas
DYHKYUOHATbHBIMU MEMOOaAMU

Tema 14.2. Coneprxanue yueOHOro MaTepuasa

I'padguyecknii meron |OOGImuMe METOIBI PELICHUS HEPABEHCTB: MEPEX0/] OT CPAaBHEHUS 3HAYCHUI
pelIeHnsl ypaBHeHHUH, |yHKIMN K CPaBHEHHIO 3HAYEHUH apryMEHTOB JUISI MOHOTOHHBIX
HEPaBeHCTB (GyHKINN, METOJT MHTEPBAJIOB, (YHKIIMOHAIBHO-TPAPHUECKUI METO/I.
I'paduueckuii MeTo/ perieHus: ypaBHEHUH 1 HEPAaBEHCTB

KoMOuHMpOBaHHOE 3aHATHE

Hpakmuqecmte 3aAHAmMUA

Ilpakxmuueckoe 3ansamue Ne 45. Pewenue ypasnenuti u HepageHcmes
epaghuueckum memooom

Tema 14.3. Copep:xanue yueOHOro MaTepuana

YpaBHeHust Omnpenenenne monyis. PackpeiTrie MOyJIsl IO ONIPEENIECHHUIO.

H HepaBeHCTBa [Ipocreiimme ypaBHEHUs 1 HEpAaBEHCTBA ¢ MoayJieM. [IpumMeHnenne
¢ MOAyJIeM PaBHOCHUJIBHBIX IIEPEXO/JI0B B OIPEEICHHBIX TUIIAX YPAaBHEHUHN U

HCPaBCHCTB C MOAYJIEM

KomOunupoBanHoe 3aHsTHE

Hpaxmuttecxue 3anamus

IIpaxmuueckoe 3anamue Ne 46. Pewenue ypasHeHuti u HEpageHcme ¢

Mooynem
Tema 14.4. Conepxanue yueOHOro MaTepuasa
YpaBHeHust 3HaKoMCTBO ¢ napameTpoM. [Ipocreiime ypaBHeHHs: U HEPABEHCTBA C
U HEpaBeHCTBa napaMmeTpom
¢ mapameTrpaMu KomOnHupoBanHoOe 3aHsATHE
Tema 14.5. IpodeccnonanbHO-OPUEHTUPOBAHHOE COJlepKaAHNE (COMepPKaHUe
CocraBieHue NPUKJIATHOTO MOIYJISA)
U peleHune Ilpakmuueckue 3anamusn

npogecCHOHANBHBIX | [Ipakmuueckoe 3ansmue Ne 47. Pewienue mexkcmoswvlx 3a0au
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3aJa4 ¢ IOMOIIbI0 npogheccuoHanbHO20 COOePIHCAHUS
YPaBHEeHU Ipakmuueckoe 3anamue Ne 48. Pewenue mexcmosvix 3a0ay
npoghecCcuoHaIbHO20 COOEPHCAHUS
Ipakmuueckoe 3anamue Ne 49. Pewenue mexcmosvix 3a0ay
npogheccuoHaIbHO20 COOEPHCAHUS

Tema 14.6. Pemienne |Conepkanue yueOHOro maTepuana

3aja4. YpaBHeHUs OO1u1rie METOBI pelIeHus] ypaBHEHUH. Y paBHEHUs 1 HEPAaBEHCTBA C 1
U HepaBeHCTBa MOJIYJIEM U C ITapaMeTpaMu
Ilpakmuueckue 3anamus
Ilpakmuueckoe 3auamue Ne 50. Ypasuenus u Hepasencmaa ¢ Mooyniem u 1
¢ napamempamu
Koncyabranumn 6
[IpomexyTouHAsI ATTECTALMA — IK3AMEH 6
HTroro 2 cemecTp 196

Bcero: 336
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3. YCJIOBUSA PEAJIM3ALIMHU OBIIEOBPA3OBATEJIBHOI'O YYEBHOI'O IIPEIMETA

3.1. Hna peanuzanuu paboueid mporpammbl y4yeOHOTro MpeAMeTa MpPeayCMOTPEHO Cieayroliee
yueOHOe OMEIlEHHE:

- Kabuner «MaremaTuka

Kabuner coorBercTtByer  TpeOoBanHusM  CaHMTAapHO-IMUAEMHUOJIOTHUECKUX  MPABHI
¥ HOPMAaTHBOB, OCHAIICH THUIIOBBIM OOOPYIOBAaHUEM, B TOM 4YHCIE CHCIHMAIM3UPOBAHHON y4eOHOM
MeOenbl0 U CpeACTBaMU OOYYEHHs, HEOOXOTUMBIMH [UIS BBINOJHEHUS TPeOOBaHUN K YPOBHIO
HOJArOTOBKU 00yYaroIuxcs.

B xabunere npenycMOTpeHO cienyroiee 000py/10BaHUE:

— [10CAJJOYHbIE MECTA 10 KOJIMUYECTBY 00Y4arOIUXCs;

— pabouee MecTO IpernoiaBaTels;

— JIOCKa;

— KOMIUIEKT y4eOHO-HarJIsIIHbIX TOCOOMIA;

— KOMIUIEKT JIEKTPOHHBIX BUAECOMATEPUATIOB;

— 33/1aHUA JUIsl IPAKTUYECKUX U IIPOBEPOYHBIX padoT;

— Ipo(eCCUOHANBHO OPUEHTUPOBAHHBIE 3aJaHMUS;

— MaTepHaJIbl 3K3aMEHa.

B xabuHere npenycMOTpEeHbI CIEAYIOINEe TEXHUUECKUE CPEeICTBA 00 yUeHUS:

— KOMIUIEKT YEepTeKHOro OOOpyAOBaHUS W MPUCIIOCOONEHUNH U IIKOJIBHOM JOCKU
(TpeyroJIbHUK, TPAaHCTIOPTHUDP, IUPKYJIb, TUHEHKA);

—MOJeNMH IS M3Y4eHHUs TreoMeTpudyeckux ¢Quryp (d4acTm 1menmoro Ha - Kpyre,
TPUTOHOMETPHUYECKHIA KPYT, CTepEOMETpUYECKHi Habop, HAOOPBI TEOMETPHUECKUX MOJIeNel 1 (puryp
C pa3BepTKoOi);

— MIePCOHAJIbHBIA KOMIBIOTED € JIMIIEH3MOHHBIM IPOTPAMMHBIM 00ECIIEUEHUEM;

— IIPOEKTOP C DKPAHOM;

— KOJIOHKH.

Jnst peanuzanuu pabouedl mporpamMmbl y4eOHOTO TIpeAMETa MpeaycMOTpeHa OHOInoTeKa U
YUTAIBHBIN 3aJ1 C BBIXOJIOM B ceTh MIHTEepHeT.

3.2. UupopmannoHHOe o0ecniedeHre peajn3anuu NPOrpaMmbl

3.2.1. OcHOBHBbIE NeYaTHbIE U3TAHUS

1. bammakoB, M.M. Matematuka : y4eOHMK M YYpPSKICHMH Hau. M cpeld. Hpod.
obpazoBanust / M.U. bammakoB. — Mocksa : M3natensckuii 1ieHTp «Akanemus», 2020. — 256 c. -
ISBN 978-5-4468-0060-5.

2. bammakoB, M.J. MaremaTuka : 3ajauHuk : y4e0. mocodue s o0pa3oBar. yupeKJIeHUu
Hay. U cped. npod. obpazosanus / M.U. bammakoB. — MockBa : V3naTenbckuil HEeHTp «AKaaeMus»,
2020. — 416 c. — ISBN 978-5-7695-9798-5.

3.2.2. OcHOBHbBIE JJICKTPOHHBIC U3IaHUS

1. baBpun, U. . Maremaruka : yueOnuk u npaktukym st CI10 / U. U. baBpun. — 2-e u3n.,
nepepab. u pon. — MockBa : UzmatensctBo HOpaiit, 2024. — 568 c¢. — (Cepus
[Mpodeccuonansroe obpazoBanue). — URL: https://urait.ru/viewer/matematika-537152#page/l —
Pexxum noctyna : o noanucke.

2. ®unmunenko, O. B. Maremaruka : yue6Hoe mocoowue / O. B. dmmnenko. — Munck : PUIIO,
2019. — 269 c. — URL.: https://biblioclub.ru/index.php?page=book&id=600094 — Pexxum moctyma: mo
MOJIITUCKE.

3.2.3. JlonoJTHUTEIbHbI€ HCTOYHUKH

1. boromonos, H. B. Maremaruka : yueOHuk nis ccy3oB / H. B. boromonos, Il. U.


https://urait.ru/viewer/matematika-537152#page/1
https://biblioclub.ru/index.php?page=book&id=600094
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Cawmoiinenko. — 6-e u3a., crepeorun. — Mocksa : Jlpoda, 2009. — 395 ¢. — (Cepus : Cpennee
npodeccuonansHoe oopazosanue). - ISBN 978-5-358-06590-1.
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA
OBIIEOBPA3OBATEJIBHOI'O YYEBHOI'O IPEIMETA

KoHTpoJIb U OLleHKA PAaCcKPHIBAIOTCS Yepe3 MPEAMETHbBIE Pe3yabTaThl, YCBOCHHBIC 3HAHUS U
npruoOpeTeHHbIe 00yJaIOUIMMHCS YMEHHsI, HalpaBJieHHbIE Ha (OPMUPOBAHUE OOLIMX KOMIETCHLIUH
10 pa3zenaM M TeMaM COJIepXKaHus yueOHOro Marepuana.

O01as KoMneTeHuus

Pasznen/Tema

THI OLlEeHOYHBIX
MepOonpUATHH

OK 01. Beibupats
CHOCOOBI PeIICHUS
3aa4
npodecCuOHATBHON
JeSITeIIbHOCTH
NPUMEHHUTEIBHO K
pa3JInYHbIM
KOHTEKCTaM

P 1, Tema 1.1, 1.2, 1.3 IT-0o/c, 1.4, 1.5,
16,17

P2, Temsl 2.1, 2.2 IT-o/c

P 3, Temnr 3.1, 3.2, 3.3, 3.4 Il-o/c,
3.5 I1-o/c, 3.6 IT-o/c

P 5 Temmr 5.1, 52 Il-o/c, 5.3,
5.4 IT-o/c, 5.5, 5.6, 5.7 I1-o/c, 5.8, 5.9,
5.10 IT-o/c, 5.11, 5.12 II-o/c, 5.13,
5.14 I1-o/c, 5.15, 5.16, 5.17

P 6, Temnl 6.1, 6.2 I1-0/c, 6.3, 6.4

P7, Temsr 7.1, 7.2, 7.3 I1-0/c, 7.4, 7.5,
7.6 IT-o/c, 7.7

P 8, Temn 8.1, 8.2, 8.3, 8.4, 8.5, 8.6,
8.7 I1-0/c, 8.8, 8.9, 8.10, 8.11

P9, Temn1 9.1, 9.2, 9.3 I1-0/c, 9.4, 9.5
P 10, Temsr 10.1, 10.2 II-o/c, 10.3,
10.4

P 11, Temsr 11.1, 11.2, 11.3, 114,
11.5,11.6 IT-o/c, 11.7

P 12, Temmr 12.1, 12.2, 12.3, 12.4,
125, 12.6 Il-o/c, 12.7, 12.8, 12.9,
12.10 IT-o/c, 12.11

P 13, Temm 13.1, 13.2,
13.4 I1-o/c, 13.5 IT-o/c, 13.6

P 14, Temm 14.1, 14.2, 14.3, 14.4,
14.5 I1-o/c, 14.6

13.3,

OK 02. Mcnonb3oBaTh
COBPEMEHHBIE
Cpe/cTBa MOUCKA,
aHajau3a u
WHTEPIPETAINH
uH(popMaluu, 1
nH(pOpMaIMOHHBIE
TEXHOJIOTHH JIJISI
BBITIOJTHEHHMS 337124
npodecCHOHATbHON
JeSATeTLHOCTH

P 1, Tema 1.1, 1.2, 1.3 IT-0o/c, 1.4, 1.5,
1.6,1.7

P 2, Temsr 2.1, 2.2 IT-o/c

P 5 Temm 5.1, 52 Il-o/c, 5.3,
5.4 IT-o/c, 5.5, 5.6, 5.7 T1-0/c, 5.8, 5.9,
5.10 IT-o/c, 5.11, 5.12 II-o/c, 5.13,
5.14 I1-o/c, 5.15,5.16, 5.17

P 7, Temn 7.1, 7.2, 7.3 T1-0/c, 7.4, 7.5,
7.6 IT-o/c, 7.7

P 8, Temn! 8.1, 8.2, 8.3, 8.4, 8.5, 8.6,
8.7 I1-0/c, 8.8, 8.9, 8.10, 8.11

P9, Tems1 9.1, 9.2, 9.3 I1-0/c, 9.4, 9.5
P 10, Temsr 10.1, 10.2 II-o/c, 10.3,

Tekymuii KOHTpOJIb B popme:

TECTUPOBAHUE;
KEHC 3a71aHus;

YCTHBIN OIIPOC;
MaTeMaTHYCCKHI JUKTAHT;
acce, TOKIabl, pedeparTsl,
KOHTpOJIbHAs padoTa;
OLICHKA BBITTOJHECHUS
MPAKTUYECKUX 3aJaHHII;
MPOEKTHAs EATCIIbHOCTb;
HCCIICA0BATEIbCKAs
JIEATCIIEHOCTb.

[IpomexxyTouHas arrecrauus
B (hopme HK3aMeHa.
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10.4

P 11, Tems 11.1, 11.2, 11.3, 11.4,
11.5,11.6 II-o/c, 11.7

P 12, Temw 12.1, 12.2, 12.3, 12.4,
12.5, 12.6 Il-o/c, 12.7, 12.8, 12.9,
12.10 IT-o/c, 12.11

P 13, Temsr 13.1, 13.2, 133,
13.4 I1-o/c, 13.5 I1-o/c, 13.6

P 14, Temn 14.1, 14.2, 14.3, 14.4,

14.5 I1-o/c, 14.6

OK 03. ITmanupoBath
U peajn30BbIBATH
cOOCTBEHHOE
po(hecCuOHATBLHOE U
JMYHOCTHOE Pa3BHUTHE,
PEITPUHUMATEIHCKY
10 IEATEIIEHOCTD B
po(hecCHOHATLHOM
cdepe, UCIoIB30BaTh
3HaHUA 110 IPABOBOM U
¢dbuHaHCOBO
IPaMOTHOCTH B
Pa3JInYHbIX
YKU3HCHHBIX
CUTYyaIHsIX

P1, Tema 1.1, 1.2, 1.3 I1-0o/c, 1.4, 1.5,
1.6,1.7

P 3, Temwm 3.1, 3.2, 3.3, 3.4 Il-o/c,
3.5 II-o/c, 3.6 IT-0o/c

P 4, Temsr 4.1, 4.2 II-o/c, 4.3 I1-o/c,
4.4

P 5 Temsr 5.1, 52 Il-o/c, 5.3,
5.4 IT-o/c, 5.5, 5.6, 5.7 I1-o/c, 5.8, 5.9,
5.10 IT-o/c, 5.11, 5.12 II-o/c, 5.13,
5.14 II-o/c, 5.15, 5.16, 5.17

P7, Temsr 7.1, 7.2, 7.3 I1-0/c, 7.4, 7.5,
7.6 IT-o/c, 7.7

P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6,
8.7 IT-o/c, 8.8, 8.9, 8.10, 8.11

P9, Tems1 9.1, 9.2, 9.3 IT-o0/c, 9.4, 9.5

P 10, Temsr 10.1, 10.2 II-o/c, 10.3,
10.4

P 11, Temsr 11.1, 11.2, 11.3,
11.5,11.6 IT-o/c, 11.7

P 12, Temsr 12.1, 12.2, 12.3,
12.5, 12.6 II-o/c, 12.7, 12.8,
12.10 IT-o/c, 12.11

P 13, Temm 13.1, 13.2,

13.4 IT-o/c, 13.5 I1-0/c, 13.6

P 14, Temsr 14.1, 14.2, 14.3,
14.5 IT-o/c, 14.6

11.4,

12.4,
12.9,

13.3,

14.4,

OK 04. DddextuBHO
B3alMOJIECTBOBATE U
pabortath B
KOJUIEKTHUBE U KOMaH]IE

P 1, Tema 1.1, 1.2, 1.3 IT-o/c, 1.4, 1.5,
1.6,1.7

P 2, Temsr 2.1, 2.2 TT-o/c

P 3, Temwr 3.1, 3.2, 3.3, 3.4 II-o/c,
3.5 IT-o/c, 3.6 I1-o/c

P 4, Temnr 4.1, 4.2 IlI-o/c, 4.3 I1-o/c,
4.4

P 5 Temsr 5.1, 52 Il-o/c, 5.3,
5.4 IT-o/c, 5.5, 5.6, 5.7 I1-o/c, 5.8, 5.9,
5.10 IT-o/c, 5.11, 5.12 II-o/c, 5.13,
5.14 I1-o/c, 5.15,5.16, 5.17

P 6, Temnr 6.1, 6.2 I1-0/c, 6.3, 6.4




39

P7, Tems 7.1, 7.2, 7.3 I1-0/c, 7.4, 7.5,
7.6 IT-o/c, 7.7

P 8, Tems! 8.1, 8.2, 8.3, 8.4, 8.5, 8.6,
8.7 I1-o/c, 8.8, 8.9, 8.10, 8.11

P9, Tems1 9.1, 9.2, 9.3 IT-0/c, 9.4, 9.5
P 10, Temsr 10.1, 10.2 IT-o/c, 10.3,
10.4

P 11, Temsr 11.1, 11.2, 11.3, 11.4,
11.5,11.6 IT-o/c, 11.7

P 12, Temsr 12.1, 12.2, 12.3, 12.4,
12.5, 12.6 II-o/c, 12.7, 12.8, 12.9,
12.10 IT-o/c, 12.11

P 13, Temm 13.1, 13.2,
13.4 IT-o/c, 13.5 IT-0/c, 13.6

P 14, Temwn 14.1, 14.2, 14.3, 14.4,
14.5 IT-o/c, 14.6

13.3,

OK 05. OcymiecTBisTh
YCTHYIO U
MUCHBMEHHYIO
KOMMYHHKAITHIO Ha
rOCyIapCTBEHHOM
s3p1ke Poccuiickoi
®denepalyiy ¢ yueToM
0COOEHHOCTEH
COLIMAJIBLHOTO U
KYJIBTYPHOTO
KOHTEKCTa

P 1, Tema 1.1, 1.2, 1.3 IT-0o/c, 1.4, 1.5,
1.6,1.7

P 5, Temmr 5.1, 5.2 IlI-o/c, 5.3,
5.4 IT-o/c, 5.5, 5.6, 5.7 I1-o/c, 5.8, 5.9,
5.10 IT-o/c, 5.11, 5.12 II-o/c, 5.13,
5.14 I1-o/c, 5.15,5.16, 5.17

P7, 6 Temn 7.1, 7.2, 7.3 I1-0/c, 7.4, 7.5,
7.6 IT-o/c, 7.7

P 8, Tems! 8.1, 8.2, 8.3, 8.4, 8.5, 8.6,
8.7 IT-o/c, 8.8, 8.9, 8.10, 8.11

P9, Tems1 9.1, 9.2, 9.3 IT-o0/c, 9.4, 9.5
P 10, Temwmr 10.1, 10.2 II-o/c, 10.3,
10.4

P 11, Temsr 11.1, 11.2, 11.3, 11.4,
11.5,11.6 IT-o/c, 11.7

P 12, Temsr 12.1, 12.2, 12.3, 12.4,

12.5, 12.6 II-o/c, 12.7, 12.8, 12.9,
12.10 IT-o/c, 12.11
P 13, Temm 13.1, 13.2, 13.3,

13.4 IT-o/c, 13.5 IT-o/c, 13.6
P 14, Temwm 14.1, 14.2, 14.3, 144,
14.5 IT-o/c, 14.6

OK 06. [TposBasTH
Ipa)KIaHCKO-
NaTPUOTHYECKYIO
HO3HLIHIO,
JEMOHCTPUPOBATh
OCO3HaHHOE
MIOBEJIEHNE Ha OCHOBE
TpaZuLIHOHHBIX
POCCUICKHX JyXOBHO-
HPABCTBEHHBIX

P1,Tema 1.1, 1.2, 1.3 II-o/c, 1.4, 1.5,
1.6,1.7

P 5 Temm 5.1, 52 Il-o/c, 5.3,
5.4 IT-o/c, 5.5, 5.6, 5.7 I1-o/c, 5.8, 5.9,
5.10 IT-o/c, 5.11, 5.12 II-o/c, 5.13,
5.14 I1-o/c, 5.15,5.16, 5.17

P 6, Tems! 6.1, 6.2 I1-o/c, 6.3, 6.4

P 8, Tems! 8.1, 8.2, 8.3, 8.4, 8.5, 8.6,
8.7 I1-0/c, 8.8, 8.9, 8.10, 8.11

P 12, Temsr 12.1, 12.2, 12.3, 12.4,
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LICHHOCTEH, B TOM
YHUCIIE ¢ YYETOM

12.5, 12.6 Il-o/c, 12.7, 12.8, 12.9,
12.10 IT-o/c, 12.11

rapMOHHU3AIUN P 13, Temm 13.1, 13.2, 13.3,
MeXHanuoHaIbHEIX U | 13.4 IT-o/c, 13.5 IT-o/c, 13.6
MEKPETUTHO3HBIX P 14, Temmr 14.1, 14.2, 14.3, 144,
OTHOILIEHUH, 14.5 IT-o/c, 14.6

MIPUMEHSATH CTaHIAPThI

AHTUKOPPYIIIMOHHOTO

ITOBEICHUS

OK 07. P 1, Tema 1.1, 1.2, 1.3 IT-0o/c, 1.4, 1.5,
ConencTBoBarh 1.6,1.7

COXPaHEHHUIO P 2, Temsr 2.1, 2.2 I1-o/c
okpyxaromieii cpenbl, | P 3, Temsr 3.1, 3.2, 3.3, 3.4 [T-o/c, 3.5
pecypcocoepexenuto, | I1-o/c, 3.6 T1-o/c

IPUMEHSTH 3HaHUA 00
U3MEHEHHUHU KJIMMaTa,
TPUHIAITBL
OEpEKITUBOTO
IPOM3BOJICTBA,

3P PEeKTHBHO
JICCTBOBATH B
Ype3BbIUaliHbIX
CUTYyalUsAX

P 4, Temsr 4.1, 4.2 II-o/c, 4.3 I1-o/c,
4.4

P 5 Temsr 5.1, 52 Il-o/c, 5.3,
5.4 IT-o/c, 5.5, 5.6, 5.7 I1-o/c, 5.8, 5.9,
5.10 IT-o/c, 5.11, 5.12 II-o/c, 5.13,
5.14 II-o/c, 5.15, 5.16, 5.17

P 6, Tems! 6.1, 6.2 I1-0/c, 6.3, 6.4

P7, 6 Temn 7.1, 7.2, 7.3 I1-0/c, 7.4, 7.5,
7.6 IT-o/c, 7.7

P 8, Tems! 8.1, 8.2, 8.3, 8.4, 8.5, 8.6,
8.7 IT-o/c, 8.8, 8.9, 8.10, 8.11

P9, Tems1 9.1, 9.2, 9.3 IT-o0/c, 9.4, 9.5

P 10, Temwmr 10.1, 10.2 II-o/c, 10.3,
10.4

P 11, Temmr 11.1, 11.2,
11.5,11.6 IT-o/c, 11.7

P 12, Temmr 12.1, 12.2,
12.5, 12.6 II-o/c, 12.7,
12.10 IT-o/c, 12.11

P 13, Temsr 13.1, 13.2, 13.3, 134
II-o/c, 13.5 I1-o/c, 13.6

P 14, Temwr 14.1, 14.2,
14.5 IT-o/c, 14.6

11.3, 114,

12.3, 124,
12.8, 12.9,

14.3, 14.4,

(IT-o/c)* - mpodeccroHaNbHO-OPUESHTHPOBAHHOE COJIEPKAHUE.
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