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1. OBIIASI XAPAKTEPUCTUKA PABOYEN ITPOT'PAMMBI
OBIIIEOBPA3OBATEJIBbHON JUCIHUATIIAHBI

1.1 MecTo IMCHUILTHHBI B CTPYKTYype o0pa3oBarebHoi nporpammbl CITIO

OobmeoOpa3zoBaTenbHas IUCHMILIMHA «MaremaTuka» SBISIeTCs 00s3aTelNbHON YacThIO
0011e00pa3oBaTeILHOrO MHUKJIA 00pa3oBaTeIbHON TporpaMmel B cooTBeTcTBHH ¢ PI'OC mo
cnenuansHoctu CIIO

40.02.04 IOpucnpynennus
(xom) (HammeHoBaHME CICIMAILHOCTH / TIPO(ECCHH )

1.2. He.]'l]/l U IVIAHUPYEMBbIE PE3YJIbTATbl OCBOCHUA NTUCIHUIIJIMHBIC

1.2.1. Hean 06meo0pazoBaTeIbHOM IMCUMILINHBI
Conepkanrie  mporpamMmbl  00I1e00pa3oBaTeIbHOM  JAUCHUIUIMHBI  «MaremaTuka

HaIpaBJIeHO Ha JOCTWKEHHUE PE3yJIhbTaTOB €€ M3Y4YEHHUs B COOTBETCTBUU ¢ TpeboBanusiMu OI'OC
COO c¢ yuerom mpodeccuonanpror HampaiaeHHOCTH DPI'OC CIIO. IIpropuTETHBIMH HEISIMH
oOy4yeHHsl MaTeMaTUKe Ha 0a30BOM YPOBHE SIBIISIOTCS:

dbopMupoBaHHE  IEHTPANBHBIX  MaTEeMAaTHYECKUX  TMOHATHH  (YUCIIO,  BEIHYHMHA,
reoMerpuueckas  (Gurypa, TepeMeHHas, BEpOATHOCTb,  (QYHKIMS), OOECHEeUnBAIOIINX
MIPEEMCTBEHHOCTh U MEPCIIEKTUBHOCTh MAaTEMaTHYECKOTO 00pa30BaHuUs 00yJatOIIIXCS;

MOJIBEICHHE OOYJaIOIUXCsl Ha JOCTYITHOM JJIsi HUX ypPOBHE K OCO3HAHHUIO B3aMMOCBSI3U
MaTeMaTHKd M OKPYKAIOIIEro MHpa, NMOHMMAaHHWE MaTeMaTHKH KaK 4YacTH OOmel KyIbTypbl
4eJI0BEYECTBA;

pa3BUTHE  WHTEIUICKTYaJbHBIX M  TBOPUECKMX  CHOCOOHOCTEH  0Oydaromiuxcs,
M03HABATEIbHOM aKTHBHOCTH, HCCIICIOBATEIILCKUX YMEHNH, KPUTUIHOCTH MBIIUICHHS, HHTEpeca K
U3y4YCHUIO MAaTEMATHKH;

dopmupoBanre (HYHKIMOHAIFHONH MaTeMaTH4eCKOH IpaMOTHOCTH: YMEHHS PacHO3HABaTh
MaTeMaTH4ecKUe AacCHeKThl B pEaJbHBIX JKU3HEHHBIX CHUTYAaUUSX M TPH H3YYCHHH JAPYTUX
JWCIMILUINH, TPOSBICHHUS 3aBHCUMOCTEH M 3aKOHOMEPHOCTEH, (GOpMYyIHpoOBaTh UX Ha SI3BIKE
MaTeMaTHKd M CO3/1aBaTh MaTEMaTHYECKHE MOJEIH, NPUMEHSTh OCBOCHHBIN MaTeMaTHYECKHH
ammapaTr Uil pEIIeHHs IPAKTUKO-OPUEHTHUPOBAaHHBIX 3a/ad, 3agad MpoecCHOHANBHON
IeATebHOCTH, HHTEPIPETUPOBATh U OIICHUBATH ITOJIyY€HHBIE PE3YIIbTaThI.

s pewenus 3a0ay u 0ocmudiceHus yeneu u3yueHus OUCYUNIUHbL 8 cucmeme cpeoHe2o
npogheccuoHanbHo20 00pa306anus, 8 NPUMEpPHoOl pabouell npocpamme 6bl0eIeHO OCHOBHOE U
nPoghecCcUOHANbHO OPUEHMUPOBAHHOE COOEPICAHLE.

B ocHnoenoe codepoicanue 6KIOYEHBI 6ce  coOepiicamenvHule  JUHUU,  KOMmopble
npeonazaromcs 05l 0013amMeNbHO20 U3YYeHUs hedepantvbHOU 00paA308amenbHOL NPOSPAMMOU
cpeoHezo o0bOwe2o obpazosanus no Mamemamuke (6azoewviti ypogens). Ilpu pazpabomke
paboueil npoepammsl OUCYUNIUHBI, NPEnooasamenb 6npase UsMeHUms noCcie008amenbHOCHb U
00veM uaco8, OMBOOUMbBIUL HA U3VUEHUEe MeM OCHOBHO20 COOEPHCAHUS Ol YCMAHOBIEHUs
MedcnpeOMemHbIX — cea3ell ¢ Opyeumu  OUCYUNIUHAMU — 00ueodpa3z0eamenbHo2o U
obuenpogheccuonanbHo2o yuxnos yueornozo niarna OIl CIIO.

OcHogHoe  codepoicanue  NpuMepHoOu  pabouell — Npozpammbvl  OUCYUNTIUHBL,
obpazosamenvHas op2aHu3ayus camoCcmosmenbHO pacluupsien memMamuKol npogheccuoHanbHoll
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HanpasieHHocmu  (NpogeccuoHaiIbHO OPUESHMUPOBAHHBIM COOEPHCAHUEM UMU COOEPAHCAHUEM
NPUKTAOH020 MOOYIS), HeoOX00UMOU 0l OANbHEUUule20 YCReuwHo20 0C80eHUsT 00YYAOWUMUCS
OIl CIIO. Ilpenodasamenvy Mmodcem 8blOpamsv — COOEPAHCAHUE NPUKIAOHO2O MOOVISL U3
NPeONONHCEHHBIX 8APUAHMO8, 8 COOMBEMCMBUU C O0CODeHHOCMAMU cghepbl OesamenbHOCmU
OYOyWuUx cneyuanucmos uiu papabomams e2o camoCmosmenbHo, UHMeZPpUpys coO0epiucanue
oucyuniunvl  «Mamemamuka» ¢ codepacanuem 06wenpoheccuoHanIbHbIX  OUCYUNIUH U
npogeccuonanvruvix mooyren OI CIIO ¢ yenvio ¢hopmuposanus npogpeccuonanbhbix
KoMnemeHyull.

1.2.2. Ilnanupyemble pe3yabTaTbl 0CBOEHUS 0011e00pPa30BaTeJIbHON JMCUMILIUHBI B
coorBercTBUHU ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO
O6uue xomnerenuuu (nainee — OK) u npodeccuonanpupie komnereHuuu (nanee — I1K)

OI'OC CIIO B COOTHECEHWH C JIMYHOCTHBIMM, METANPEAMETHBIMU M IPEIMETHBIMU
pesynpTaTamMu oOydeHus 6a3zoBoro ypoBHs (manee — [IP6) ®I'OC COO mnpencraBiieHbl B

Tabmure:
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Koa n HamMeHOBaHHUe

PesynbTaTsl 00yyeHus

(popmupyembIX
KOMIeTeHI i Oo6mme JlMCuMIIMHAPHbIE
OK 01. Beibupare crocoOsl | JINYHOCTHBIE — pe3yibTaThl  JODKHBI — oTpaxarb | [IPO1. Bmamenwe meromamMu J0Ka3aTelbCTB, allTOPHUTMAMH

peleHns
npodeccnoHaIbHO N
JeATEIIbHOCTH
MMPUMCECHUTCIIEHO

K pa3JIMYHbBIM KOHTCKCTaM

3aga4

B YaCTH: TPYJOBOTO BOCITUTAHUS:
- TOTOBHOCTb K TpYydy, OCO3HAHHME IEHHOCTH
MacTepCTBa, TPYI0JII00uE;

- TOTOBHOCTb K  AaKTHUBHOW  JEATEIHHOCTH
TEXHOJIOTUYECKOW U COLIMATIBbHOM HAINpPABICHHOCTH,

CIOCOOHOCTh MHUIUUPOBATh, IJIAaHUPOBATh
u CaMOCTOSITENIHO BBITIOJIHATh TaKyro
NeSITeNIbHOCTD;

- HMHTEpEC K pa3IMYHBIM chepam

npohecCHoOHATBHOU JIEATETHHOCTH.
MeranpeaMeTHbIe pe3yiabTaThl TOKHBI OTPaXKaTh:

Osnagenue YHUBEPCAIbHBIMHU y4eOHBIMU
MI03HABATEIbHBIMU JEHCTBUSAMMU:

a) 6a30BBIC JIOTUYECKUE JICHCTBHS:

- CaMOCTOSITENIHO (bopMynupoBaTh
U aKTyalu3upoBaTh MpoOiieMy, paccMaTpUBaTh
€€ BCECTOPOHHE;

- yCTaHaBJIMBaThb  CYLIECTBEHHBIM  IpU3HAK

WIM OCHOBAHHWS JJI1 CpaBHEHHS, KiaccH(DUKAIMH
1 0000IIeHN;

- OIpeNeNATh IENH  JACSITCIbHOCTH,
napaMeTpbl U KPUTEPUHU MX JOCTHIKCHHUS,
- BBISIBJIATH 3aKOHOMEPHOCTH M IPOTHBOPCUHS
B PACCMATPUBACMBIX SIBJICHHUSX;

3a1aBaTb

pemieHnss 3a1a4; yMeHHE (GOPMYIHPOBATH ONpPEACICHHS,
AKCHOMBI

U TEOPEMBl, NPUMEHATh HUX, MPOBOJIUTH JOKa3aTeJbHbIE
paccyKJeHMs B XOJI€ PELICHUs 3a/1a4;

[1P62. YMmeHnue onepupoBaTh MOHATUSAMH: CTEIEHb YHCIIA,

norapuM YHUCIIa; yMEHHE BBINOJHATH  BBIYHCICHUE
3HAYEHUI

U 1npeoOpa3oBaHWS  BBIPAKECHUH CO  CTENEHAMH W
norapudmamu, TpeoOpa3oBaHUs APOOHO-PAMOHATBHBIX
BBIPAKECHUI;

[1PG3. Ymenue omepupoBaTh MOHATHUSIMH: PAlMOHATIBHBIC,
UpparMOHAIILHBIC, MOKa3aTeIbHbIE, CTETICHHBIE,
jJorapu@mMuUecKre, TPUTOHOMETPUUYECKHE YypaBHEHUS U
HEPAaBEHCTBA, UX CUCTEMBI;

[IP64. VYmenue omnepupoBaTh TMOHATHAMHU: (QYHKIUA,
HemnpepbiBHAs (QYHKIMSA, TPOU3BOIHAS, IepBOoOpasHasl,

OHpCI[GJ'ICHHBIfI HHTErpall; yMCHUC HaXOJUTh ITPONU3BOJHEIC

JJNIEMEHTapHbIX  (YHKIMI,  HUCHOJB3YyS  CIIPaBOYHBIC
MaTepuasbl; UCCIEI0BATh B MPOCTEHIINX clydasXx QyHKUIUN
Ha MOHOTOHHOCTb, HAXOIUTh HauOobIINe

YU HauMEHbIIWE 3Ha4YeHHs (QYHKUUN; CTPOUTH TIpaduku
MHOTOYJICHOB c UCTIOJIb30BAaHUEM amnmapara
MaTEeMaTHYeCKOTO aHalIK3a; MPUMEHATb MPOU3BOJHYIO MU
pelleHny 3aJad Ha JIBIDKEHHE, peliaTh MPaKTHKO-
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- BHOCUTb KOPPCKTHUBBI B ACATCIBHOCTh, OLICHUBATDH
COOTBETCTBUE PpE3yJIbTATOB IENsM, OIICHHBAThH
PUCKHU HOCJIC[[CTBI/Iﬁ JACATCIIBHOCTHU

0)0a30BbBIC UCCIICIOBATEIBLCKUE ACHCTBHS:

- BIQJICTh HaBBIKAMH y4COHO-UCCIICIOBATEIHCKOM
Y IIPOEKTHOU JI€ATEIIHOCTH, HABBIKAMH Pa3peLICHNs
npo0rem;

- BBIABIIATH IMPUYIUHHO-CJICACTBCHHBIC CBs3HU
U aKTyaJIM3UpOBaATH 3aaady, BBIABUIaTb THUIIOTE3Y
(S peuicHuA, HaXO0IUuTh APryMEHTEI
JUTS TOKA3aTelbCTBA CBOMX YTBEPXKICHUH, 3a7aBaTh
IapaMeTpsl U KPUTEPUHU PELLICHHUS;

- AHAJIMU3UPOBATH IIOJYUCHHBIC B XOA€C PCHICHUSA
3agauu PE3YIbTATHI, KPUTHYCCKU OLCHUBATH
X HAOCTOBCPHOCTH, IMPOTrHO3MPOBATH HN3MCHCHHC
B HOBBIX YCJIOBUAX;

pa3pabaThIBaTh IJIaH PEIICHUS IPOOJIEMBI C YIETOM
aHaJIn3a MMEIOIIUXCS MaTepHATBHBIX
Y HEMaTePUAIBHBIX PECYPCOB;

- yMeTh IEPEHOCHTh 3HAHUS B ITO3HABATEIBHYIO
Y TIPAKTHYECKYIO 00JIaCTH KU3HEACITCILHOCTH,

- yMeTb MHTETrpUpOBaTh 3HAHUS M3 Pa3HbBIX
IpeIMEeTHBIX o0acTei;
- BBABMraTh  HOBBIE  HJIEH,  MpeaJiararb

OPUTHHAJIbHBIC IMTOAXO0AbI U PEHICHUSA

OpUEHTHPOBAHHbBIE 33/1a4X HA HauOOJbIINE U HAUMEHBILINE
3HAYCHUS, Ha HAXOXKJCHHUE IIyTH, CKOPOCTH M YCKOPECHHUS;
[1PGS. YMeHue omepupoBaTh MOHSATUAMU: PaIlHOHAIbHAS
¢GyHKIMSA, TOKa3aTenbHas (YHKIUS, CTeTeHHas (yHKIWS,
JorapupmMuIecKas ¢byHKIMSA, TPUTOHOMETPUUECKUE
¢yHkun, obpatHeie (GYHKIWH; YMEHUE CTPOUTH rpaduku
U3yYCHHBIX (YHKIMHA, HWCHOJB30BAaTh TpaQuKd TMpH
U3yYCHHUH MPOIIECCOB U 3aBUCHUMOCTEH, PH PEIICHUH 33124
W3 JAPYruX YYEeOHBIX TPEJAMETOB W 3aJad W3 pealbHOM
KU3HU; BBIpAKATh (QOpPMyJIaMH 3aBUCHMOCTH MEXIY
BEIIMYMHAMU;

[TP66. YMeHnue peniath TEKCTOBbIE 3a/1a4M pPa3HbIX TUIIOB (B
TOM 4YHCIIE Ha TIPOIICHTHI, JIOJM W YacTH, Ha JBIKCHHE,
paboTy, CTOMMOCTh TOBapOB M YCIYT, HAJOTH, 3a/la4d W3

obnmacT  ynpaBlieHHUs ~ JUYHBIMHU U CEMEHHBIMH
¢uHaHCaMM);  COCTABJIATh  BBIPAXKEHUS,  YpaBHEHMS,
HEpPaBeHCTBA M MX CHUCTEMBI 10 YCJIOBHUIO 3a/ayH,
UCCIIeIOBaTh  IOJIyYEHHOE  pEIIeHWe M OLEHUBATh
IPaBIONOA00HOCTh PE3yIbTATOB;

[IP67. VYwmenuwe omnepupoBaTh TOHATHSIMU: CpEIHEE

apudMeTHIecKoe, MearaHa, HauOoJbIlee W HAaUMEHbIIICE
3HAYCHUs, pa3Max, JUCHEPCHUs, CTAaHIAPTHOE OTKIOHEHUE
YHCIIOBOTO Ha0Opa; YMEHUE M3BJICKATh, HHTEPIPETUPOBAThH
UHPOpMAIIHIO,  TPEJACTABICHHYD B  TaONMIAax, Ha
IrarpaMmmax, rpadukax, OTpaKarollyr CBOWCTBA peaTbHBIX
NPOIIECCOB W SIBIICHHIA; MPEICTAaBIATh WH(OOPMAILUIO C
NOMOINBI0  TaOMMII W JUarpaMM;  UCCIEIOBaTh
CTaTUCTHYECKUE JaHHBIC, B TOM YHUCIIC C NPUMCHCHUEM
rpa)u4ecKuX METOJIOB U JICKTPOHHBIX CPEJICTB;
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[1PGS. YMmeHnue onepupoBaTh MOHATUSIMU: CITy4allHBIM OIBIT
U CcITy4aiiHO€ COOBITHE, BEPOSTHOCTh CIyYaiiHOTO COOBITHS,
YMEHHME BBIUUCIATH BEPOSTHOCTH C  MCHOJIb30BAaHHEM
rpau4ecKux METOJOB; MPUMEHSITH (OPMYIIBI CIOKEHUS U
YMHOKEHUSI BEPOSITHOCTEH, KOMOMHATOpHbIE (DAaKThl H
GopMyJbl NpU PELIEHUU 3a/1ad; OLEHUBATh BEPOSTHOCTU
peabHBIX  COOBITUIH; 3HAKOMCTBO CO  CIy4YallHBIMU
BEJIMYMHAMU; YMEHUE HIPUBOJIUTH MPUMEPHI MPOSBICHUS
3aKOoHa OOJIbIIMX 4YMCET B MPUPOJTHBIX M OOIIECTBEHHBIX
ABIJICHUSX;

[TP69. YMeHue onepupoBaTh MOHATUSMHU: TOUKa, MpsiMas,
IJIOCKOCT, MIPOCTPAHCTBO, JIBYTPaHHBIN yrou,
CKpellMBaroIuecs MpsIMBIE, napajyuiebHOCTh u
NEePIEeHIUKYISIPHOCTD MPSAMBIX U IIOCKOCTEH, YTOJd MEXKIY
OPSIMBIMU, YroJl MEXAY HOpSIMOM M IJIOCKOCTBIO, YroJ
MEX/1y IJIOCKOCTAMHU, PACCTOSIHUE OT TOYKH JI0 TUIOCKOCTH,
paccTosiHWEe MEXKIy NpSIMBbIMH, PacCTOSHHE  MEXIY
IUIOCKOCTSIMHU; YMEHHME HCIIOJIB30BATh IPU PEUICHUH 3aJa4
u3ydeHHble (aKTbl M TEOpPEMbl IIJIAHUMETPUM; YMEHHE
OLICHUBATh pa3Mepbl 00BEKTOB OKPYXKAIOIIEro MUPA;
[1P610. YMenne onepupoBaTh MOHATHUSIMH: MHOTOTPAHHUK,
CeueHHe MHOTOIpaHHMKa, KyO, MapajulelenuIes, npusma,
nupamuyza, GUrypa M MOBEPXHOCTh BpAILEHUS, LMJIUHD,
KOHyCc, 1map, cdepa, cedyeHus (Urypbl BpalleHus,
IUIOCKOCTh, Kacamomiasicss cdepsl, IWIMHAPA, KOHYcCa,
Iioniaab IOBEPXHOCTU IHPAMHUIABL, IPU3MBI, KOHYCA,
LWINHApPA, IIomaae chepbl, 00beM Ky0da, IpIMOYTrOJIbHOTO
napajuleJienunena, NUpaMUAbl, IPU3MBL,  LUIUHAPA,
KOHyCa, IIapa; yMeHHe M300pakaTb MHOTOI'PaHHHMKH

AHIIOO
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U TIOBEPXHOCTHU BpAlICHMs, HMX CEYEHHUS OT PYKH, C
[IOMOUIBI0 YEPTEKHBIX HMHCTPYMEHTOB U 3JIEKTPOHHBIX
CPEICTB;  YMEHME  pACIIO3HAaBaTb  CHUMMETPUIO B
IPOCTPAHCTBE;  YMEHUE  paclo3HaBaTb  IPaBUJIbHBIE
MHOTOTpaHHUKU;

[IP611 VYmeHue omnepupoBaTh TMOHATUSAMU: JBUKECHHUE
B TIPOCTPAHCTBE, NOJOOHBIE (UTYpBI B TIPOCTPAHCTBE;
UCIIOJIb30BAaTh OTHOLICHHWE IUIOIIAJEH IIOBEPXHOCTEH H
00beMOB MOJOOHBIX QUTYp IIPU PEIICHUH 3a/a4;

[1P612. YMeHME BBIUUCIATH I€OMETPUYECKHE BEIMYMHBI
(nmuHa, yroj, IJiomaas, 00beM, IJIONIab MOBEPXHOCTH),
UCIOJIb3YS U3y4EHHBIE (POPMYIIBI M METOIBL;

[1P613. YMmeHnue onepupoBaTh MOHATHUSAMU: MPSMOYTOJIbHAS
CUCTeMa KOOpJMHAT, KOOPJAMHATBl TOYKH, BEKTOp,
KOOpJIMHATHl BEKTOPa, CKaJspHOE IPOU3BEJIEHHUE, YIroJl
MEXIy BEKTOpaMH, CyMMa BEKTOPOB, IpOMU3BEACHUE
BEKTOpa Ha YHUCIO; HAXOJIUTh C MOMOIIbI H3YYEHHBIX
(GopMysnl KOOpPAMHATBI CEPEIUHBI OTpPE3Ka, PpacCTOSHHUE
MEXY IBYMSI TOUKAMH;

[1P614. YMenue BbIOMpATH MOAXOASIINN U3y4€HHBIH METO/
JUId  PEIICHUs 3aJadd, paclo3HaBaTh MAaTEMaTHYECKHE
(GakThl M MaTeMaTHYeCKHUE MOJEIU B HPUPOIHBIX MU
OOIIECTBEHHBIX  SIBJIEHUAX, B  MCKYCCTBE; yMEHHE
IPUBOJUTH  IPUMEPBl  MAaTeMaTH4YECKUX  OTKPBITHU
POCCUIICKOM 1 MUPOBOM MaTEMAaTUUYECKON HAyKU
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«KOTenbHUKOBCKHIA

KOJUTEIDK Ou3Heca» Agtop Ocumnosa f1.A.

CnenuansHocts 40.02.04 FOpucnpynennus

Hcnonp3oBatk | JINUHOCTHBIE pe3yapTaThl JAOJDKHBI oTpaxarb B | IIPO1. Bnanenue meromamm JoKa3aTeNbCTB, alrOPUTMAMU
COBPEMEHHBIE CPEJICTBA | 4aCTHU: IEHHOCTH HAY4YHOI'O [IO3HAHMUSL: pemieHus 3a1a4; yMeHue (GOpPMYIHPOBATH OIpPEACTICHHS,
u | -c(hopMHUPOBAHHOCTH MHUPOBO33PEHUS, | AKCUOMBI M TEOPEMbI, IPUMEHATh MX, MPOBOJUTH
MHTEpIpeTaly UH(POpMAaLUY, | COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO | JOKa3aTeJIbHbIE PACCYXIECHUS B X0JI€ PELICHUS 3a/1a4;
MHPOPMALIMOHHBIC | Pa3BUTHA HayKu U oOmecTBeHHON mpaktuky, | [IP62. YMenue omepupoBaTh MOHATHUSMH: CTEICHb YHCIA,
TEXHOJIOTUU JUIS BBINOJIHEHUS | OCHOBAaHHOTO jJorapumM 4YHUCla; YMEHUE BBINOJHATH  BBIYHUCICHHUE
npoecCHOHATBFHOM | Ha JUAaJore KYJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHHIO | 3HAYEHUH M MpeoOpa30oBaHMS BBIPAKECHUH CO CTETICHSMH H
NEeSITENIbHOCTH CBOEro0 MECTa B NOJUKYJIbTYPHOM MHUPE; jgorapu@mamu, MnpeoOpa3oBaHUs APOOHO-PALMOHATBHBIX
MertanpeameTHble pe3yibTaThl JOKHBI OTPAXKaTh: BBIPAYKEHUI;
OBnanenue YHUBEPCAIbHBIMHU yuebubiMu | I1P63. YMmeHnue onepupoBaTh MOHATHSAMH: PallMOHAJIBHBIE,
MI03HABATEIbHBIMU JIEHCTBUSAMMU: UppaluoOHaIIbHBIE, M0Ka3aTelbHbIE, CTETIEHHBIE,
B) paboTa ¢ uHpopMalue: Jorapu@mMuuecKie, TPUTOHOMETPUYECKHE YpaBHEHUS W
- BJIaJIETh HaBBIKAMM MOJIydeHHUS MH(GOpMallMu U3 | HEpaBEHCTBA, UX CUCTEMBI;
HWCTOYHUKOB  pa3HbIX TUIOB, camocrtositenbHo | [IP64. VYmenuwe omnepupoBath MNOHATUAMU: (PYHKIHNA,
OCYILIECTBIISITh TIOWCK, aHAJIM3, CUCTEMATHU3alluI0 U | HempepbiBHAs (YHKIMS, MPOU3BOJHAs, IepBOOOpa3Has,
WHTEpIpeTalio UHPOPMAMM PA3IUYHBIX BUJIOB M | ONPECIICHHBIN MHTErpai; yMeHHe HaXOAUTh MPOU3BOJIHBIE
(dhopM mpencTaBICHMUS; JJIEeMEHTapHbIX  (YHKIMI,  HUCHOJB3YyS  CIIPaBOYHBIE
- co3gaBaTh TEKCTHl B Ppa3IM4YHBIX (popMarax ¢ | MaTepuallbl; UCCIENOBATh B IPOCTEHIINX CaydasX QYHKIUH
y4eTOM Ha3HauyeHus MHPOpMaLUU M IeJIeBOH | Ha MOHOTOHHOCTb, HaXOJUTh HauOoJIbIINe
ayIUTOPUH, BBIOMpas  ONTUMaIbHYIO  (HOpPMY | M HaUMEHBIINE 3HAYeHUS (QYHKIUH; CTPOUTH TpaduKku
MIPEICTaBICHUS MHOTOYJICHOB c HCIIOJIb30BaHUEM amnmapara
U BU3yaJIU3aluy; MaTEMaTHYECKOTO aHAIW3a; IPUMEHATH NIPOU3BOIHYIO IPU
- OLEHUBATb  JOCTOBEPHOCTb, JITUTUMHOCTH | PELICHMM 3a7ad Ha JBW)KCHHE; pEIIaTh IPAKTHKO-
UHpOpMaLlMK, €€  COOTBETCTBHE  IPAaBOBBIMHU | OPUEHTHPOBAHHBIC 33Ja4M HAa HAUOOJbIINE U HAMMEHbIINE
MOPaJIbHO-ITHYECKUM HOpMaM; 3HA4YCHMS, Ha HAX0XKJICHUE IIyTH, CKOPOCTH U YCKOPEHHS,
- UCHOJb30BaTh cpeiacrBa HHGopMauuoHHbIX u | [IP65. YMmeHue omepupoBaTh NOHATUSMM: palMOHAJIbHAsS
KOMMYHHMKAIlUOHHBIX ~ TEXHOJIOTUH B  peuleHuu | (pyHKUMs, MOKa3arenbHas (QyHKIMs, cTeNeHHas (QYHKIUS,
KOTHUTHUBHBIX, KOMMYHHUKATHBHBIX u | snorapudmuyeckas ¢byHKLU, TPUTOHOMETPUUECKHE
OpraHu3allMOHHBIX  3aJad ¢ cobOmofeHueM | (yHkumu, oOpaTHble QYHKIMM;, YMEHHE CTPOUTH I'padUKu
AHITIOO Paboyas nporpamma 1o qucuuIuiiHe MaTemarika
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TUT'CHBI,
OTHUYCCKUX
0€e30I1aCHOCTH

HOpM

TpeOOBaHUH PrOHOMHUKH, TEXHHKH O€30TaCHOCTH,
pecypcocOepekeHns,  MPABOBBIX
MH(POPMALMOHHOM

U3yYCHHBIX (YHKIMHA, WCHOJB30BAaTh TpaQuKH TMpU
U3yUYCHHUH MPOLIECCOB U 3aBUCHUMOCTEMH, IIPU PELICHUH 3a/1a4
U3 Jpyrux y4eOHbIX NPEIMETOB W 337ad M3 pPEalbHOUH
KU3HU; BBIpOKATh (QOpPMyJaMH 3aBUCHMOCTH MEXIY
BEIIMYMHAMU;

[TP66. YMeHnue peniath TEKCTOBbIE 3a/1a4M Pa3HbIX TUIIOB (B
TOM 4YHCII€ Ha TPOLEHTHI, JTOJM W YacTH, HA JBUKCHUE,
paboTy, CTOMMOCTh TOBAapOB M YCIYT, HAJOTH, 33Ja4l M3
obOracti  ympaBieHHs  JIMYHBIMH M CEMECHHBIMH
¢uHAHCAMM);  COCTAaBJIATH  BBIPAXKCHHS,  YpaBHEHUS,
HEpaBEHCTBA M WX CHUCTEMBI 110 YCIIOBUIO 3ajauyH,
UCCIIEIOBATh  TOJIyYEHHOE  peIIeHHe ¢ OLEHUBATh
NPaBIOTIOI00HOCTE PE3YIbTATOB;

[1P67. VYwmeHue omnepupoBaTb NOHITUSIMH: CpeIHEe
apu(dMeTHIecCKoe, MeAnaHa, HauOOJbIliee W HaWMEHbIIEE
3HAYEHUs, pa3Max, JWUCIEPCHs, CTAaHIAPTHOE OTKIOHEHHE
YHCIIOBOTO Ha0Opa; YMEHHE M3BJIEKaTh, HHTEPIPETHPOBATH
uHpopMaIMio, TPENCTaBICHHYI0O B  TaOnuIax, Ha
quarpaMMax, rpagukax, oTpakarollyro CBOWCTBA peabHbIX
IPOLIECCOB U SBICHWM; MPEICTABIATh HH(MOPMALHUIO C

MTOMOIIILIO TaOJIHIL " TarpaMM; HCCIIENOBATh
CTaTUCTHYECKHUE JaHHEIE, B TOM YHCIIe
C TpUMEHEHHuEM TpadHuuecKuX METOJO0B M AJICKTPOHHBIX
CPEJICTB;

ITPG8. YMeHue onepupoBaTh MOHATUSIMHU: CIIYIaliHBIA OTBIT
U cliyyailHoe COOBITHE, BEPOSITHOCTh CIYy4aliHOTO COOBITHS,
YMEHHE BBIUUCIATH BEPOSATHOCTH C  HCMIOJIb30BAHHEM
rpauuecKux METOJ0B; MPUMEHATh (HOPMYIIBI CIOKEHUS U
YMHOKEHHUSI BEPOSITHOCTEH, KOMOMHATOpHbIE (aKTHl U
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dopMynbl MpU pelIeHuH 33/a4; OLCHHBATH BEPOSTHOCTU
peanbHBIX  COOBITMH; 3HAKOMCTBO CO  CIIy4alHBIMHU
BEIMYMHAMHU; YMEHHE NPUBOAUTH MPUMEPHI MPOSIBICHHS
3aKOHa OopIINX qrcen B MIPUPOTHBIX
¥ OOIIECTBEHHBIX SIBICHUSX;

[1P69. YMeHue onepupoBaTh MOHATUSAMHU: TOUKa, IpsiMasi,

IJIOCKOCTB, IIPOCTPAHCTBO, JBYTPaHHBIN yro,
CKpELIUBAIOIINECS IIpsIMBIE, [1apajuIeIbHOCTh 51
NEPHEHANKYJIAPHOCTD MPSMBIX U IUNIOCKOCTEH, YroJl MEKIy
IPSIMBIMU, yroma MEXKY psIMOM

U IJIOCKOCTBIO, YTOJI MEXKIY IMJIOCKOCTSMH, PAaCCTOSTHUE OT
TOYKH JO IIJIOCKOCTH, pAacCTOSHUE MEXIy HpSIMbIMHU,
paccTosiHie MEX]y IUIOCKOCTSMM; YMEHHE HCIOJIb30BaTh
OpU pElIeHUWH 3a/7a4 H3Y4YeHHble (aKTbl M TEOpEMBI
IUIAHUMETPUHU; YMEHUE OLIEHUBATh pa3Mepbl OOBEKTOB
OKpPYKaIoILlero MUpa;

[1P610. Ymenue onepupoBaTh MOHATHUSIMU: MHOTOTPAHHUK,
CeueHHe MHOTOIpaHHMKa, KyO, MapajulelenuIes, npusma,
nupamuyza, Urypa M MOBEPXHOCTh BpAILEHUS, LMIUHAD,
KOHyC, T1map, cdepa, cedeHHs GUTYpPHI  BpAIICHUS,
IUIOCKOCTb, Kacamomasicss c@epsl, IWIMHApA, KOHYcCa,
IUIOIAJb TOBEPXHOCTH MHUPAMHUAbL, MPHU3MBI, KOHYCAa,
LWINHApPA, IIoaae chepbl, 00beM Kyda, IpSIMOYTrOJIbHOTO
napajjenenunesa, NUPaMHUIbl, IPU3MBL,  LIIMHApA,
KOHyca, Iuapa; yMeHHe M300paxkaTb MHOTOI'PAaHHUKHU
U TOBEPXHOCTH BpALICHUS, HX CEYEHUs OT PYyKH, C
IOMOILbI0 YEPTEKHBIX MHCTPYMEHTOB M 3JIEKTPOHHBIX
CpEACTB;  yYMEHUE  pAaCHO3HaBaTb  CHUMMETPHIO B
IPOCTPAHCTBE; YMEHHE  pACHO3HAaBAaTh  IPAaBUJIbHbBIE
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MHOTOTpPaHHUKU;
[IP611 VYmMeHue omnepupoBarh TMOHATUSAMHU: JBUKECHHE
B TIPOCTPAHCTBE, NOJOOHBIE (UTYpBl B TPOCTPAHCTBE;
UCIIOJIb30BAaTh OTHOLICHHWE IUIOIIAJEH IIOBEPXHOCTEH H
00BeMOB TIOJJOOHBIX (DUTYpP TIPU PEIICHUH 3a/1a4;

[1P612. YMeHHE BBIUUCHATH I€OMETPUYECKHUE BEIMYMHBI
(nmuHa, yroj, IWIomaab, 00bEM, IJIOMIAlb MOBEPXHOCTH),
UCIIOJIb3YSI U3yUEHHBIE (POPMYIIBI U METO/IbL;

[TP613. YMeHue onepupoBaTh MOHATHUSAMU: MPSMOYTOJIbHAS

CUCTEMa KOOpJAMHAT, KOOPJAMHATBl TOYKH, BEKTOD,
KOOpJMHATBl BEKTOpA, CKAIIPHOE IPOU3BEJICHHUE, YIOJl
MEXay BEKTOpaMH, CyMMa BEKTOPOB, IpPOU3BEACHUE

BEKTOpa Ha YHUCIIO; HAXOJUTh C TOMOIIbIO H3YYEHHBIX
dbopMyn KOOpIAMHATHI CEpPEAMHBI OTpe3Ka, pacCTOSHUE
MEX1y IByMSI TOUKAMH;

[1P614. YMmenue BoIOMpaTh MOIXOASIINN U3YUYEHHBIH METOT
JUIs pellleHus 3aJaud, pacrno3HaBaTh MaTeMaTHYeCKHe
GakThl M MaTeMaTHYECKUE MOJEIM B HPUPOIHBIX MU
OOIIECTBEHHBIX  SIBJICHUAX, B  HCKYCCTBE; YMEHHE
OPUBOANUTh  TPUMEPBl  MAaTEMaTHYECKUX  OTKPBITHI
POCCUIICKOM 1 MUPOBOM MaTEMAaTHUYECKON HAyKH

OK 03.
cOOCTBEHHOE
npodeccrnoHaIbHOS
A JUYHOCTHOE
MPEIIPUHUMATEITHCKYIO
JIEATEIbHOCTD

B nipodeccronanbHo chepe, | -

[InanupoBarh
u pealin30BbIBATh

Pa3BUTHUCE,

JIn4HOCTHEBIE

OTHUYCCKOI'O ITIOBECACHMUSA,

pe3yabTaThl
B YAaCTHU: TyXOBHO-HPABCTBEHHOT'O BOCIIUTAHUSA:
- c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS,

JOJDKHBI  OTPAXaTb

- CIIOCOOHOCTh OLOCHUBATL CUTYyAllUIO W IIPUHUMATDH
OCO3HAaHHBIC PCHICHUS, OPUCHTHUPYACH Ha MOPAJIbHO-
HPaBCTBCHHbLIC HOPMbI U HCHHOCTH;

OCO3HAHUC JIMYHOI'O BKJIaJda B IIOCTPOCHUC

I1P61. Bnagenne Meromamu J0Ka3aTeIbCTB, AJITOPUTMAMHU
pemieHusl 3aaad; yMmMeHue (GopMyIHpOBaTh OIPEACIICHUS,
aKCHOMBI

U TEOPEMbl, MPUMEHATh HUX, MPOBOJAUTH J0KA3aTEIIbHBIE
paccyXJeHusl B X0/I€ PEILICHUS 3a/1a4;

[1P64. VYwmenue omnepupoBaTh TMOHATUAMU: (PYHKIIUA,
HenpepbiBHas (yHKIMS, MPOU3BOJAHASA, IEPBOOOpa3Has,
ONPE/ICJICHHBIN UHTErpal; YMEHUE HAXOJUTh POU3BOJIHbIE
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UCII0JIb30BATh 3HAHUS
10 TPaBOBON W (HPUHAHCOBOM
IPaMOTHOCTH B Pa3JIMYHBIX
KU3HEHHBIX CUTYaIUsIX

YCTOWYHBOTO OYIyIIEro;

- OTBETCTBEHHOE OTHOILLIEHHUE K CBOUM POJUTEIAM
U (WIM) JPYTUM 4YIEHAaM CEMbH, CO3JaHHUI0 CEMbH Ha
OCHOBE  OCO3HAaHHOIO  IPHUHATHS  LIEHHOCTEH
CEMEMHON JKU3HU B COOTBETCTBUM C TPAIULIMSAMHU
HapoaoB Poccuu;

MertanpeameTHble pe3yibTaThl JOKHBI OTPAXKaTh:
OBnaseHue  yHUBEPCAJIbHBIMU  PETYISATUBHBIMU
JICUCTBUSMU:

a) caMOOpraHu3aIus:

- CaMOCTOSITENIbHO OCYIIECTBJIATH [O3HABATEIbHYIO
NeSITENIbHOCTb,  BBISBIATH  MPOOJIEMBbI, CTaBUTh
u (dhopMynupoBaTh COOCTBEHHbIE 3a/1a4u
B 00pa3oBaTeiabHON MAESITENBHOCTH U MKU3HEHHBIX
CUTYyallUsiX; CaMOCTOSITEIbHO COCTaBJISITh  IJIaH
peuieHuss MpoOJIeMbl € YY4ETOM  UMEIOIIMXCS
pecypcos, COOCTBEHHBIX BO3MOYKHOCTEM
W TOpEearnoyTeHWH;  JaBaTb  OLEHKY  HOBBIM
CUTYALMM;

0) CAMOKOHTPOJIb:

WCIOJIb30BaTh MpPHEMbl pediaekcuu A  OLICHKH
CUTYaIluH, BBIOOpa BEPHOTO PELLICHUS;

- yYMETh OILICHMBaTh PHUCKM U CBOEBPEMEHHO
IPUHUMATh PELICHUS 110 UX CHUKEHUIO;

B) AMOLIMOHAJIbHBIN HMHTEJUIEKT, MPEANOIararonimii
c(hOpMHUPOBAHHOCTH:

BHYTPEHHEW MOTHBALIMU, BKIOYAIOUIEH CTPEMIICHUE
K JOCTI)KEHHIO IL€IM U YyCleXy, ONTUMMU3M,
WHULMATUBHOCTh, YMEHHUE JIEWCTBOBATH, HCXOMs

SNIEMEHTAPHBIX  (DYHKIMHA,  WCHOJB3ys  CIPABOYHBIC
MaTepHalIbl; UCCIIEA0BATh B MPOCTEHINNX Cirydasx GpyHKIun
Ha MOHOTOHHOCTb, HaXOJIUTh HanOOJIbIINE

U HauMEHbIIWE 3HAaYeHHS (YHKIUH; CTPOUTH TpauKH
MHOT'OYJICHOB c UCIIOJIb30BaHUEM anmapara
MaTEMaTHYECKOT0 aHaIu3a; IPUMEHSTh POU3BOJHYIO IPU
pelieHuy 3aJad  Ha JIBJKEHUE; peulaTb MPaKTUKO-
OPHUEHTUPOBAHHBIE 33J1a4d HAa HAUOOJIbIINE U HAUMEHbLINE
3HauEHUs, Ha HaX0XJACHUE ITyTH, CKOPOCTH U YCKOPEHMUS;
[TP65. YMeHue omepupoBaTh MOHATUSMHU: pallOHAIbHAS
GbyHKUMS, MoKazareiabHas (DYHKIUS, CTENEHHAas (QYHKLHUA,
Jorapudmuueckas ¢dbyHKIMS, TPUTOHOMETPUYECKHUE
¢byHkuuu, obpaTHble QYHKIHMHM;, YMEHHE CTPOUThH rpaduku
U3YYEHHBIX (DYHKUUH, HCIOJIb30BaTh TIpaduku  mpu
M3YYEHUH MPOLIECCOB M 3aBUCUMOCTEH, IIPU PEIIEHUH 3a/1a4
W3 JAPYruxX Y4eOHBIX TPEJIMETOB W 3a/Jad W3 peajabHOU
JKU3HU; BBIp@XaTh (QOpPMYIaMH 3aBUCHMOCTH MEXIY
BEIIMYMHAMU;

[TPG6. YMeHnue pemarh TeKCTOBBIC 3a1a4d Pa3HBIX THIIOB (B
TOM 4YHCJI€ Ha NPOLEHTHI, JIOJM MU 4YacTH, Ha JBUXKEHHUE,
paboTy, CTOMMOCTb TOBapOB M YCIyT, HAJIOTH, 3aJa4d W3

obnmacT  ympaBlieHUsT ~— JUYHBIMHU U CEMEHHBIMH
¢buHaHCaMM);  COCTABJIATH  BBIPAXKEHHUS,  YpaBHEHMS,
HEpPaBEHCTBA M HX CHUCTEMBbI II0 YCJIOBHUIO 3aJayH,
UCCENOBaTh  IOJYYEHHOE  PEIIEHHWE W OLICHUBATH
MPaBI0I0I00HOCTH PE3yJIbTaTOB;

I[IP67. VYMeHuwe omnepupoBaTh TOHATHSIMHU: CpPEIHEE

apI/I(bMeTI/I‘leCKOG, MCauaHa, HauOoJIbIIeE W HauMEHbIIIEE
S3HAUCHUA, pa3Max, AUCICPCHUA, CTAHAAPTHOC OTKIIOHCHHC
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13 CBOUX BO3MOYKHOCTEH; YHCIOBOTO HabOpa; yMEHUE M3BJIEKATh, HHTEPIIPETUPOBATD
- OMIIaTUH, BKJIIOYAMOMIEH CHOCOOHOCTh MOHUMATh | MHPOPMAIWIO, TPEJACTABICHHYIO B  TaOnWIax, Ha
HSMOLIMOHAIBHOE COCTOSHHE JPYruX, YYUTHIBATh | JUarpaMmax, rpadukax, OTPaKarollylo CBOMCTBA peabHBIX
€ro  IpU  OCYUIECTBJIEHWM  KOMMYHMKAIMHM, | IPOLECCOB U SIBJICHUMN; MpPEACTaBIATh HHPOpPMALUIO C
CIOCOOHOCTH K COUYBCTBHIO U CONIEPEKUBAHUIO; NOMOULIpI0  Tabnul M JUarpamm; UCCIIEI0BATh
- COLIMAJIbHBIX HaBbIKOB, BKJIIOYAIOUINX | CTaTUCTUYECKHE IaHHbIE, B TOM 4YHUCJIE C HPUMEHEHUEM
CIOCOOHOCTh BBICTPAWBATh OTHOMICHUS C JAPYTMMHU | I'pa)U4ecKuX METOJOB U dJIEKTPOHHBIX CPE/ICTB;
JTONBMHU, 3a00TUTHCS, TposBIATH uHTEepec u | [IPG8. YMeHue onepupoBaTh MOHATHIMU: CITyYAHBIN OIBIT
paspemiatb KOHQIUKTHI U ciiy4yaiiHoe cOOBITHE, BEPOSITHOCTh CIYy4allHOTO COOBITHS;
YMEHHME BBIUUCIATH BEPOSATHOCTh C  HCIHOJB30BAaHUEM
rpauyecKux METOJ0B; MPUMEHATh (POPMYJIbI CIOKEHUS U
YMHOKEHUSI BEPOSITHOCTEH, KOMOMHATOpHbIE (DAaKTHl H
dbopMynbl TpU pELIEHUU 3a]ay; OLEHUBATh BEPOSTHOCTU
peaibHbIX  COOBITMH; 3HAKOMCTBO €O  CIy4YalHBIMU
BEJIMYMHAMU; yYMEHUE NPHUBOJIUTH MPUMEPHI MPOSBICHUS
3aKOHa O0NbIINX yucel B MIPUPOIHBIX
1 OOIIECTBEHHBIX SBJICHUSX;
[1P614. YMenue BbIOMpATH MOAXOASIINN U3y4eHHBIH METO/
JUIsl pELIeHHs] 3aJadd, paclo3HaBaTb MAaTeMaTHYeCKHe
dakTel U MaTeMaTHYeCKWe MOJEIU B TMPUPOJIHBIX H
OOILIIECTBEHHBIX  SIBICHHUSX, B  HCKYCCTBE; YMEHHE
IPUBOAUTH  NPUMEPbl  MATEMaTUYECKUX  OTKPBITHI
POCCUIICKOM 1 MUPOBOM MaTEMAaTUUYECKON HAyKH
OK 04. OddextuBHO | IMUHOCTHBIE  pe3ynbTaThl  JOOKHBI  oTpaxkath | [IP67. VYmeHnue omepupoBaTh TNOHATHIMHU: CpeIHEE
B3aMMOJICIICTBOBATh B YacTH: LIEHHOCTU HAYYHOI'O MO3HAHMs: OCO3HaHHE | apudmernyeckoe, MenuaHa, HauOoJplliee W HAUMEHbIIEE
U paboTaTh B KOJUIEKTHUBE |[[EHHOCTH HAy4yHOH JESITeNbHOCTH, TOTOBHOCTb | 3HAa4YeHMs, pa3Max, IUCIEPCHs, CTaHAAPTHOE OTKIOHEHHE
Y KOMaH/JIe OCYILIECTBIISITh TPOEKTHYIO M HCCIENIOBATENbCKYIO | YHCIOBOIO HabOpa; yMEHHUE H3BIEKaTh, HHTEPIPETUPOBATH
JeSATENbHOCTh UHANBUIYATIbHO U B TPYIIIE uH(pOpMaIIMIO, TPEICTaBICHHYIO B  Talnuiax, Ha
MeranpeaMeTHble pe3yIbTaThl 10JKHBI OTPAXKaTh! quarpammax, rpadukax, OTpakarollyr CBONCTBA pealbHBIX
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OBnajieHue yHUBEPCATbHBIMA KOMMYHUKATUBHBIMHU
JICNCTBUSMU:

0)coBMeCTHas! ACATCIBHOCTD:

- TOHMMATh W HCHOJIb30BaTh IPEUMYIIECTBA
KOMaHJHON ¥ UHJIMBUyalIbHOW paboThI;

- TMPUHUMATH 1M COBMECTHOU JCSTECIBHOCTH,
OpPraHM30BBIBATh M KOOPJAUHUPOBATH JCUCTBUS IO
€¢ JIOCTIDKCHHIO: COCTaBIATh IIIaH JICHCTBHIA,
pacnpenensaTb pojau C y4YeTOM MHEHHUI YYaCTHUKOB
00CyX1aTh pe3yabTaThl COBMECTHOM pabOTHI;
OBnaneHue  yHUBEPCATBHBIMU  PETYIATUBHBIMHU
JICCTBHUSIMU:

T') MPUHSTHE ce0s U IPYTUX JHOJICH:

- TMIPUHUMATh MOTHBBI U aPTYMEHTHI IPYrUX JIIOACH
MPY AHAJIN3€ PE3YIIBTATOB JACSITEILHOCTH,

- MpU3HABaTh CBOE MPaBO W MPABO APYTHX JIIOJEH
Ha OIIMOKH;

- pa3BHBaTh CIIOCOOHOCTH MOHUMATh MHP C TIO3HUIHH
JIPYyroro 4ejioBeKa

NPOIECCOB U SBICHMI; MPEICTAaBIATh HH(MOPMALHUIO C
NOMOINBI0  TAabMMIl W JUarpaMM;  UCCIENOBaTh
CTaTUCTUYECKUE JIaHHBbIE, B TOM YHUCJIE C NPUMEHEHHEM
rpauyecKkux METOA0B U AJIEKTPOHHBIX CPEJICTB;

[1PGS. YMmenue onepupoBatTh MOHATUSIMHU: CIIyYalHBIA OTIBIT
U CIIy4aifHO€ COOBITHE, BEPOATHOCTh CIIy4alHOT'O COOBITHS,
YMEHHME BBIUUCIATH BEPOSTHOCTH C  HCHOJIb30BAHHEM
rpauuecKkux MEeTOJ0B; IPUMEHATb (POPMYIIbI CIOXKEHHUS U
YMHOKEHHUSI BEPOSITHOCTEH, KOMOHMHATOpHbIE (PAaKTHl H
(GopMynbl NpU pELIEHUU 3a]ayd; OLEHUBATh BEPOSTHOCTU
pealbHbIX  COOBITHMH; 3HAKOMCTBO CO  CIy4YallHBIMU
BEJIMYMHAMU; YMEHUE NPHUBOJIUTH MPUMEPHI MPOSBICHUS
3aKOHa OOJBIIMX YHUCEN B MPUPOAHBIX U OOLIECTBEHHBIX
SBIICHUSX;

[1P614. YMmenue BbIOMpaTh MOIXOASIINN U3Y4YEHHBIH METOT
JUIs pellieHus 3aJaud, pacrno3HaBaTh MaTeMaTHYeCKHe
dakTel U MaTeMaTHYeCKWe MOJEIU B TNPUPOJIHBIX H
OOIIECTBEHHBIX  SIBJICHUAX, B  HCKYCCTBE; YMEHHE
IPUBOJUTH  IPUMEPBl  MAaTE€MaTHYECKUX  OTKPBITHH
POCCHUICKON 1 MHUPOBOUM MaTEMAaTHYECKOW HAYKH

OK 05.  OcyuectBisiTh
YCTHYIO ¥ THChbMEHHYIO
KOMMYHHUKAITHIO

Ha TOCYJapCTBEHHOM SI3bIKE
Poccuiickoi denepanuu
C y4eToM OCOOEHHOCTEH
COILIMANIHOTO U KYJIBTYPHOTO

JIngHOCTHBIE  pe3ynbTaThl  JOJIKHBI
B YACTH: 3CTETUYECKOTO BOCITUTAHHUS:

- OCTETHYECKOE OTHOIICHHE K MHPY, BKIHOYAs
ACTETUKY OBITa, HAYYHOTO W  TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TpyAa U OOIIECTBEHHBIX
OTHOIIICHUM;

- CHOCOOHOCTh BOCHPHHHMATh pPa3UYHBIC BHJIbI

OTpaXkaTh

[1P61. Bnagenne Meromamu J0Ka3aTeIbCTB, aJITOPUTMAMHU
pelieHus 3aaady; ymeHue (OpMYIHpPOBATH OINpEAeICHHUS,
AKCUOMBI U TEOpPEMbl, NPHUMEHATh WX, [POBOIUTH
JOKa3aTeNbHbIE PACCYXACHUS B X0JI€ PELICHUS 3a/1a4;

ITPG8. YMmeHue onepupoBaTh MOHATUSIMHU: CIIYIaliHBIA OTBIT
U cliyyailHoe COOBITHE, BEPOSITHOCTh CIYy4aliHOTO COOBITHS,
YMEHHE BBIUUCIATH BEPOSATHOCTh C HCIOJIb30BAaHUEM

KOHTCKCTa HCKYCCTBa, TpaaulMKu MW TBOPUYECTBO CBOECro H Iy paq}I/I‘leCKI/IX MCTOAO0B, IPUMCHATH (bOpMYJIBI CJIOXKCHHUA U
APYrux HapoOJ0B, OymaTb SMOLIHWOHAJIBHOC YMHOXCHUSA BepOHTHOCTeﬁ, KOM6I/IH8.TOpHBIe q)aKTBI u
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BO3/JEHCTBUE UCKYCCTBA;

MertanpeameTHble pe3yibTaThl JOKHBI OTPAXKaTh!
OBnajieHue yHUBEPCATBHBIMA KOMMYHUKATUBHBIMHU
JICACTBUSMU:

a) oOmieHue: - OCYIIECTBIATh KOMMYHHKAIIHMH
BO BCeX c(hepax KU3HU;

- pacrio3HaBaTh HEBEepOaIbHbBIE CPEACTBA OOIICHHS,
MOHUMATh  3HAYCHUE  COIMAIBHBIX  3HAKOB,
pacrno3HaBaTh MIPEATNOCHUTKA KOH(DIIUKTHBIX
CUTYAIMI ¥ CMSTYATh KOH(JIUKTHI;

- pa3BEepHYTO M JOTMYHO H3JaraTb CBOIO TOYKY
3pEHUsl C UCTIOIb30BAHUEM A3BIKOBBIX CPEJICTB

dopMynbl MpU pelIeHuH 33/a4; OLCHHBATH BEPOSTHOCTU
peanbHBIX  COOBITHH; 3HAKOMCTBO CO  CIIy4alHBIMHU
BEJIMYMHAMU; YMEHUE NIPUBOJIUTH MPUMEPHI MPOSBICHUS
3aKOHa OoJbIINX qucell B IPUPOJIHBIX
1 OOIIIECTBEHHBIX SIBJICHUSX;

[1P69. YMeHue onepupoBaTh MOHATUSAMHU: TOUKa, IpsiMasi,
IUIOCKOCT, IPOCTPAHCTBO, JIBYI'PaHHBIH yroui,
CKpeIlMBaoIINecs psIMbIE, NapajuieIbHOCTh u
NEePNEeHIUKYISIPHOCTD MPSAMBIX U IUIOCKOCTEH, YroJl MEXy
OpSIMBIMH, YroJl MEXAY HOpSIMOW M IJIOCKOCTBIO, YroJl
MEXy IJIOCKOCTSIMH, paccrosiHue oT TOYKH
JI0 TJIOCKOCTH, PAcCTOSTHUE MEXAY MPSMBIMH, PACCTOSIHUE
MEX/1y IJIOCKOCTSMU; YMEHHUE HCIOJIb30BaTh IPU PELICHUH
3aJa4  M3y4eHHble (AKTBI U TEOPEMbl IUIAHUMETPHH;
YMEHHE OLIEHHBATh pa3Mepbl OOBEKTOB OKPYXKAIOIIETo
MUDpa;

[1P610. Ymenue onepupoBaTh MOHATHUSIMU: MHOTOTPAHHUK,
CeueHHe MHOTOIpaHHMKa, KyO, MapajulelenuIes, npusma,
nupamuyza, Urypa M MOBEPXHOCTh BpAILEHUS, LMIUHAD,

KOHyCc, 1map, cdepa, cedeHHs GUTYPBl  BpaIICHUS,
IUIOCKOCTh, Kacamomasicsi cdepsl, IWIMHApPA, KOHYcCa,
IUIOIIAZh TIOBEPXHOCTH MHUPAMUBI, TPU3MBI, KOHYCa,

HWIMHJIPA, IIoMaas chepbl, 00beM Kyda, MPSIMOYTOJIbHOTO
napajuiefienunena, MOUPaMUAblL,  OPU3MBIL,  LWIHHIpA,
KOHyca, LIapa; YMeHHe Uu300paxarb MHOTOIPAHHUKH
U TOBEPXHOCTU BpalICHMs, HX CEYEHHUS OT PYKH, C
MOMOIIBI0 YEPTENKHBIX HHCTPYMEHTOB U SJIEKTPOHHBIX

CpEACTB, YMEHHUE pacCiio3HaBaThb CUMMCETPHUIO B
IIPOCTPAHCTBCE, YMEHHE paciio3HaBaTb IIpaBUJIBHEBIC
AHITIOO Paboyas nporpamma 1o qucuuIuiiHe MaTemarika
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MHOTOTpPaHHUKU;
[IP611 VYmMeHue omnepupoBarh TMOHATUSAMHU: JBUKECHHE
B TIPOCTPAHCTBE, NOJOOHBIE (UTYpBl B TPOCTPAHCTBE;
HCIIOJIb30BAaTh OTHOLICHHWE IUIOIIANEH IIOBEPXHOCTEN U
00BeMOB TIOJJOOHBIX (DUTYpP TIPU PEIICHUH 3a/1a4;

[1P612. YMeHHE BBIUUCHATH I€OMETPUYECKHUE BEIMYMHBI
(nmuHa, yroj, IWIomaab, 00bEM, IJIOMIAlb MOBEPXHOCTH),
UCTIOJIB3YS M3y4eHHBIE (POPMYIIBI U METO/IBI,

[TP613. YMeHue onepupoBaTh MOHATHUSAMU: MPSMOYTOJIbHAS

CUCTEMa KOOpJAMHAT, KOOPJAWHAThl TOYKH, BEKTOp,
KOOpJMHATBl BEKTOpA, CKAIIPHOE IPOU3BEJICHHUE, YIOJl
MEXay BEKTOpaMH, CyMMa BEKTOPOB, IpPOU3BEACHUE

BEKTOpa Ha YHUCIIO; HAXOJUTh C TOMOIIbIO H3YYEHHBIX
dbopMyn KOOpIAMHATHI CEpPEAMHBI OTpe3Ka, pacCTOSHUE
MEX1y IByMSI TOUKAMH;

[1P614. YMmenue BoIOMpaTh MOIXOASIINN U3YUYEHHBIH METOT
JUIs pellleHus 3aJaud, pacrno3HaBaTh MaTeMaTHYeCKHe
(bakThI

U MaTeMaTHYeCKHe MOJETH B IPUPOIHBIX U OOIIECTBEHHBIX
ABJIGHUSIX, B HCKYCCTBE, YMEHHE MPHUBOJUTH IPUMEPHI
MaTeMaTUYECKUX OTKPBITHI POCCUMCKOM UM  MHUPOBOI
MAaTeMaTUYEeCKON HAyKH

OK 06. [IposBnsTh | JINUHOCTHBIE — pe3yJabTaThl  JIOJDKHBI  OTpa)karb
rpa)KJaHCKO- B YaCTHU:
MAaTPUOTHYECKYIO TO3UIIHIO, | - IPaXAaHCKOTO BOCITUTAHMUS: MIPUHSTHE

I1P61. Bnagenne MeromamMu J0Ka3aTEIbCTB, AJITOPUTMAMHU
pemieHusl 3aaad; ymMeHue (GopMyIHpoBaTh OIpEACTICHUS,
aKCHOMBI

ACMOHCTPUPOBATH TpaaAUuIIMOHHBIX HAITMOHAJIbHBIX, O6H_ICLICJ'IOBGLIGCKI/IX U TCOPEMEBI, IPUMCHATH HX, IMIPOBOAWTHE AOKa3aTCIIbHBIC
OCO3HAaHHOC IMOBCACHUEC | TYMAHUCTUYCCKHUX U AEMOKPATUYCCKUX HeHHOCTCﬁ; pacCyXJ€HHA B XO04€ PCIICHUSA 3a1a4,
Ha OCHOBC pOCCHﬁCKHX -IIaTPUOTUYCCKOI'O BOCIIMTAHUA: I[1P64. VYwmenwue OIICpHUpOBATh IOHATHAMM: Q)YHKHI/IH,
AYXOBHO-HPAaBCTBCHHBIX INEHHOCTHOC OTHOHICHHME K TOCyJapCTBECHHBIM HEIIPCPhIBHAA (I)YHKLII/ISI, IIPpOU3BOHAI, nepB006pa3Haﬂ,
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LIEHHOCTEH, B TOM YHCJE |CUMBOJIaM, HCTOPUYECKOMY W  IPHUPOJHOMY | ONpEAESECHHBIM MHTErpall; yMEHUE HaXOAUTh IIPOU3BOIHbBIC
C Y4eToM TapMOHM3ALWU |HACIEANIO, TMAaMATHUKAM, TPAJAULUSAM HApPOJOB | 3JIEMEHTApHBIX  (YHKUWH,  HUCIOJNB3YS  CHPABOYHBIC
MEXHAIMOHAJIbHBIX Poccun, noctmwkenusim Poccun B Hayke, HCKYCCTBE, | MaTepUalbl; HCCIAEIOBATh B MPOCTEUIINX CIyqasX (GyHKIUU
u MEXPEJUTUO3HBIX | CIIOPTE, TEXHOJIOTUSIX U TPY/IE; Ha MOHOTOHHOCTb, HaXOJUTh HaubobIINe
OTHOIIEHUH, NPUMEHSTH | MeTanpeAMeTHbIE pe3yabTaThl JAOJDKHBI OTPaXKaTh: | MU HaWUMEHbIIWE 3HAYeHHS (YHKIWH; CTPOUTH TpaduKH
CTaHJ1apThl OBnaneHue  yHMBEPCAJIbHBIMU  PETYISTUBHBIMU | MHOTOUYJIEHOB c UCIIOJIb30BaHUEM anmapara
AHTUKOPPYILIMOHHOTO JNEUCTBUSIMU: B) OSMOLMOHAJIBHBIA  WHTEIUIEKT, | MAaTEMaTHYECKOI'O aHalIM3a; NPUMEHSATH IPOU3BOJIHYIO MpU
MIOBEICHUS IpeIoIararoImuil cPopMUPOBAHHOCTH: pelieHuu 3aJad  Ha JIBWJKEHUE; pelaTh IPaKTHUKO-
--CaMOCO3HaHMs,  BKJIIOYAIOIIETO0  CIOCOOHOCTh | OpMEHTHPOBAHHbBIC 33Jjaud HAa HauOOJIbIIINE U HAaUMEHBIINE
MIOHMMAaTh CBOE 3MOIIMOHAJIBHOE COCTOSTHUE, BUJETh | 3HAYEHMS], Ha HaX0XK/IEHUE IyTH, CKOPOCTU U YCKOPEHUS;
HaIlpaBJICHUS pa3BUTHSA cooctBeHHoi | [IPO6. YMeHue pemaTs TEKCTOBBIE 3a7jaul Pa3HbIX TUIIOB (B
SMOIIMOHAIBHOMN Cepbl, ObITh YBEPEHHBIM B ce0€; TOM YHCJIE€ Ha MPOLEHTHI, JOJIM WU YacTH, Ha JBU)KEHUE,
- caMOperyJlnpoBaHus, BKJIOUAIOUIEro | paboTy, CTOMMOCTh TOBapOB W YCIYyT, HAJOTH, 3aJa4d U3
CaMOKOHTPOJIb, yYMEHHE NpUHUMATh | O0JacTH  ympaBjieHWs  JIMYHBIMK M CEeMEHHBIMHU
OTBETCTBEHHOCTh 3a CBOE€ MOBEJEHHE, CIIOCOOHOCTh | (PMHAHCAMM);  COCTABJIATH  BBIPAXKEHHUS,  YpaBHEHMS,
aJIaliTUPOBAThCSl K SMOLMOHAIBHBIM M3MEHEHHMSM | HEpaBEHCTBA U HX CHUCTEMbl [0 YCJIOBHIO 3aJayd,
U TIPOSIBIISATH THOKOCTb, OBITH OTKPHITHIM HOBOMY; UCCIIEIOBaTh  NOJYyYEeHHOE  pEelIeHWe U  OLIEHUBATh
- BHYTPCHHEH MOTHBALUH, BKJIIOYAIOLIEH | MpaBAONOJOOHOCTb pe3yIbTaToOB;
CTpEeMJICHHE K JIOCTH)KEHHIO 1ienu | ycmexy, | [IP67. VYmenue omnepupoBaTh TOHATHSIMH: CpeIHEE
ONTUMU3M, HHUIIMATUBHOCTb, YMEHHUE JEHCTBOBaTh, | apu(MeTHUecKoe, MeauaHa, HauOojblllee U HauMEHbIlEe
HCXOJ U3 CBOMX BO3MOKHOCTEM; 3HAYECHMS, pa3Max, NUCIEPCHs, CTAaHAAPTHOE OTKIOHECHHE
- SMIATHH, BKJIIOYAIOIIEH CIIOCOOHOCTh MOHMMATh | YKMCIOBOro HabOpa; yMEHHE U3BJIEKaTh, HHTEPIPETUPOBATh
SMOLIMOHAIBHOE COCTOSIHUE APYTUX, YUUTHIBATh €ro | MH(OpMaIMio, NpPEJCTAaBICHHYIO B  Tabiaunax, Ha
IPU OCYILECTBJIEHUN KOMMYHMKAIIUU, CIOCOOHOCTh | AUarpammax, rpapukax, OTpaXkarollyt0 CBOWCTBA peabHbIX
K COUYBCTBHIO U COIIEPEIKUBAHHUIO; IPOLIECCOB U SIBICHUH; MPEICTaBIATh HH(MOPMALHUIO C
- COLIMAJIbHBIX HaBBIKOB, BKJIIOYAIOLIUX | MOMOINBIO  TAabmul, M JUarpaMM;  UCCIEeNOBaTh
CMOCOOHOCTh BBICTPAaWBaTh OTHOLICHUS C JAPYIMMHU | CTaTHCTUYECKUE JJaHHBbIE, B TOM qucie
JIObMH, 3a00TUTBCS, MPOSBIATH HUHTEPEC M | ¢ NPUMEHEHHEM TIpadUuecKuX METOJOB U HJIEKTPOHHBIX
pa3pemnatb KOH(IUKTHI CPEJICTB;
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[1PGS. YMmenue onepupoBaTh MOHATUIMHU: CIIyYalHBIA OIBIT
U CIy4aiiHOE COOBITHE, BEPOSITHOCTh CIy4aifHOTO COOBITHS;
YMEHHME BBIUUCIATH BEPOSTHOCTH C  MCHOJIb30BAaHHEM
rpau4ecKux METOJOB; MPUMEHSITH (OPMYIIBI CIOKEHUS U
YMHOKEHUSI BEPOSITHOCTEH, KOMOMHATOpHbIE (DAaKThl H
(GopMyJbl NpU pPELIEHUU 33]ay; OLEHUBATh BEPOSTHOCTU
peabHbIX  COOBITUIH; 3HAKOMCTBO CO  CIy4YaillHBIMU
BEJIMYMHAMU; YMEHUE HIPUBOJIUTH MPUMEPHI MPOSBICHUS
3aKOHa 00IbIINX quce B MIPUPOIHBIX
1 OOIIIECTBEHHBIX SIBJICHUSX;

[1P614. YMmenue BbIOMpaTh MOIXOASIINN N3Y4YEHHBIH METO/T
JUIs pellleHus 3aJaud, paclo3HaBaTh MaTEeMaTHYECKHe
dakTel U MaTeMaTHYeCKWe MOJEIU B TMPUPOJHBIX H
OOILIIECTBEHHBIX  SIBICHUSX, B  MCKYCCTBE; YMEHHE
NPUBOJUTh  HPUMEPhl  MaTeMaTHYE€CKUX  OTKPBITHI
POCCUICKON M MUPOBOM MAaTEMAaTHYECKOW HAYKH

OK 07. ConelictBoBaTh
COXPAaHEHUIO OKpYXKarouien
Cpenbl,
pecypcocOepeKeHHIO,
MPUMEHSITh 3HaHUA
00 W3MEHEHHMH KIuMaTa,
MIPUHIIUIIBI OepeKITUBOTO
MpOM3BOJICTBA, A(P(HEKTUBHO
JEUCTBOBATE

B UPE3BBIYANHBIX CUTYaLIUSIX

JIngHOCTHBIE  pe3ynbTaThl  JOJIKHBI
B YaCTH: PKOJIOTHYECKOTO BOCIIUTAHUS

- AKTUBHOE HEMNpUSATHE NCUCTBUU, MNPUHOCSIINX
BpEl OKPYXaIoIIei cpeae;

- yMEHHE TIPOTHO3UPOBATh HEOIATONPHUATHBIE
9KOJIOTUYECKHE TIOCICJACTBUS MPEITPUHIMAEMBIX
JEUCTBUI, IPEIOTBPAILATh UX;

- pacHIMpPEHHE OIbBITA JEATESILHOCTH IKOJOTHUECKON
HaIpaBJICHHOCTH;

MeranpeaMeTHbIE PE3YNIbTaThl JAOJDKHBI OTPaXKaTh:
OBnageHue YHUBEPCAIbHBIMU y4eOHBIMU
IM03HABATEILHBIMH JEHCTBUSIMH:

0) 0a30BBIC UCCIIEAOBATEIIBCKUE ACHCTBUSA:

OTpaxkaTh

[1P61. Bnagenune Meromamu J0Ka3aTeNbCTB, AJITOPUTMAMHU
pelieHus 3aaay; ymeHue (OpMyIUpOBaTh OIpENEICHHUS,
aKCUOMBI U TEOpEMbl, NPHUMEHSTh WX, MPOBOIUTH
JOKa3aTeNbHbIE PACCYXACHUS B X0JI€ PELICHUS 3a/1a4;

[IP64. VYwmenue omnepupoBaTh TMOHATHAMHU: (QYHKIUA,
HenpepbiBHas (DyHKIMS, MPOU3BOJAHASA, IEpBOOOpa3Has,
OTIPEICNICHHBIN WHTErpall; yMEHUE HAXOAUTh MPOU3BOJIHBIE

JJIEMEHTapHBIX  (YHKIMI,  HUCHOJB3YyS  CIIPaBOYHBIC
MaTepuasbl; UCCIEI0BATh B MPOCTEHIINX clydasx QyHKUUN
Ha MOHOTOHHOCTb, HAXOHTh HauboIbIINe

U HaUMEHbIME 3HAa4eHWs] (QYHKUUN; CTPOUTh Tpaduku
MHOTOYJICHOB c UCIIOJIb30BAaHUEM amnmapara
MaTEMaTHYeCKOTO aHalIK3a; MPUMEHATh NMPOU3BOJHYIO MU
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- pa3pabaTeiBaTh IUIAH pEIICHUS MPOOJIEMBI C
YU4ETOM  aHallu3a HUMEIOMINXCS  MaTepUaIbHBIX
Y HEMaTepUaIbHBIX PECYPCOB;

- OCYHIECTBISTH  IEJICHANPABICHHBIN
epeHoca CpeIcTB U crnocoOoB

B ITPO(heCCHOHATILHYIO CPEyY;

- yMeTh IEPEHOCHTh 3HAHUS B IIO3HABATEIHHYIO
U TIPAKTHYECKYIO0 00J1aCTH )KU3HEICITEIHHOCTH,
OBnajieHne  YHUBEPCATBHBIMH  PETYISATHBHBIMH
JICUCTBUSMU:

0) CaMOKOHTPOJIb!

- JaBaTh OIICHKY HOBBIM CHUTYAIHsIM,
KOPPEeKTHBBI B JeSITEITLHOCTD,
COOTBETCTBHUE PE3yIbTATOB IEIISAM

TIOUCK
NEeUCTBUS

BHOCUTH
OLICHUBATh

pellleHnH 3aJad Ha JBWKEHHE;, pellaTb IPaKTHUKO-
OPHUEHTUPOBAHHBIE 33/1a4d HAa HAUOOJIbIINE U HAUMEHBLINE
3HAuUEHUs, HA HaXOXACHUE ITyTH, CKOPOCTH U YCKOPEHMUS;
[1PGS. YMeHue omepupoBaTh MOHSATHUAMH: pPAIlHOHAIbHAS
¢GyHKIMSA, TOKa3aTenbHas (YHKIUS, CTeleHHas (yHKIWS,
Jgorapudmuueckas ¢byHKIMS, TPUTOHOMETPUUECKUE
¢yHkiun, obpatHeie (GYHKIWH; YMEHUE CTPOUTH rpaduku
U3yYeHHBIX (DYHKIMHA, WCHOJB30BaTh TpaQuKH  TpU
M3YYEHUH MPOLIECCOB U 3aBUCUMOCTEH, IPU PEIICHNH 3a]1a4
W3 JAPYruxX Y4eOHBIX TPEJAMETOB U 3aJad W3 peaTbHOM
JKU3HM; BBIp@XaTh (QOpPMYNaMH 3aBUCHMOCTH MEXIY
BEJIMYMHAMU;

[TP66. YMeHnue pemath TEKCTOBbIE 3a/1a4H pPa3HBIX TUIIOB (B
TOM 4HCJI€ Ha MPOLEHTHI, JOJIM WU YacTH, Ha JBU)KEHUE,
paboTy, CTOMMOCTh TOBapOB U YCIYT, HAJOTH, 33Ja4d U3

obnmacT  ympaBlieHUs ~ JUYHBIMHU U CEMEHHBIMH
¢buHaHCaMM);  COCTaBJIATh  BBIPAXKEHHUS,  YpaBHEHMS,
HEpaBEHCTBA M UX CUCTEMbl [0 YCIOBUIO 3ajauyH,
UCCIIeIOBaTh  IOJIyYEHHOE  peIIeHWe M OLEHUBATh

MPaBI0IN0I00HOCTH PE3yJIbTAaTOB;

ITPG8. YMmeHnue onepupoBaTh MOHATUSIMHE: CITY9ailHBIA OTIBIT
U CIIy9aifHOE COOBITHE, BEPOATHOCTh CIIyYalHOTO COOBITHS,
YMEHHE BBIUUCIATH BEPOSATHOCTH C  HCHOJIb30BAHHEM
rpauuecKkux MeTOJ0B; MPUMEHATh (OPMYJIbI CIOKEHUS U
YMHOKEHUSI BEPOSITHOCTEH, KOMOMHATOpHbIE (DAaKTHl U
dbopMyInbl MpU pElIeHUU 3a]ad; OLEHUBATH BEPOSTHOCTH

pE€alIbHBIX CO6BITI/II71; 3HAaKOMCTBO CcO CJ'Iy‘IB.fIHBIMH
BCJIMUMHaAMH; YMCHHUE IPHUBOIAWUTH NPHUMEPHLI IIPOABIICHUA
3aKOHa OOIBIINX YHCCII B IIPpUPOAHBIX
AHITIOO Paboyas nporpamma 1o qucuuIuiiHe MaTemarika
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U OOILIECTBEHHBIX SIBICHUSX;

ITP69. YMeHue onepupoBaTh MOHATUSMHU: TOUKa, IpsiMasi,
IJIOCKOCTB, MIPOCTPAHCTBO, JBYTpaHHBI yrod,
CKPELINBAIOIINAECS npsMBbIe, napajieIbHOCTh "
NEePIEHANKYISIPHOCTD MPSAMBIX U TUIOCKOCTEH, Yroi MEXIy
OPSAMBIMH, YrOJl MEKAY HPSIMOM M IUIOCKOCTBIO, YIroOJ
MEXy IUTOCKOCTSIMH, paccrosiHue oT TOYKH
70 TUTOCKOCTH, PAacCTOSHUE MEXIY MPSIMBIMHU, PACCTOSHUE
MEX]Ty TUIOCKOCTSIMH; YMEHHE MCIIOIh30BaTh MPH PEIICHUN
3aJa4  W3ydeHHble (aKTBl W TEOPEMBbI IIAHUMETPUH;
YMEHHE OILIEHUBATh pa3Mepbl OOBEKTOB OKPYKAIOIIETO
MUDA;

[1P610. Ymenue onepupoBaTh MOHATHUSIMU: MHOTOTPAHHUK,
ceueHre MHOTOTpaHHHKA, KyO, TapaulelieluIie]], npu3ma,
nupamMuia, QUrypa M IMOBEPXHOCTh BpAIECHUS, IHIUH/D,
KOHyC, mrap, cdepa, cedeHuss (QUTYpbl BpameHwus,
IUIOCKOCTh, Kacaroujasicsi cdepbl, LIWIMHIPA, KOHYyca,
IUIOINAJb TOBEPXHOCTH MHUPAMHUAbI, MPHU3MBI, KOHYCAa,
MUAJIUHIPA, TUIOAaab chepbl, 00beM KyOa, PSIMOYTOJIHHOTO
napajjenenunesa, NUPaMHIbl, IPU3MBL,  LIUIMHJPA,
KOHyca, IIapa; yMeHHe M300pakaTb MHOIOI'PaHHHUKH
U TIOBEPXHOCTH BpALICHUS, HX CEYEHUS OT pPYyKH, C
IIOMOILbI0 YEPTEKHBIX MHCTPYMEHTOB M 3JIEKTPOHHBIX

CpEACTB, YMECHUE pacCiio3HaBaTb CUMMCTPUIO B
IIPOCTPAHCTBE, YMECHUE paciio3HaBaTb IIpaBUJIBHEBIC
MHOTI'OI'paHHUKH;

I[IP611 VYMeHume omnepupoBaTh TMOHITHAMU: JIBHIKCHHE
B IPOCTPAHCTBE, MOAOOHBIE (QUIYphl B MPOCTPAHCTBE;
WCII0JIb30BATh OTHOILIECHHE IUIOIIAJEH TOBEPXHOCTEH W
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00BbeMOB TIOJJOOHBIX (UTYpP TP PEIICHUH 3a/1a4;

I1P612. YMeHME BBIUUCIATH I'€OMETPUYECKHUE BEIMUYMHBI
(umHa, yroj, MJomaab, 00beM, IJIOIIAJb MOBEPXHOCTH),
UCTIOJIB3YS U3y4eHHBIE (POPMYIIBI U METO/IBI,

[1P613. YMeHnue onepupoBaTh MOHATUAMU: MPSAMOYTOJIbHAS
CUCTEMa KOOpJMHAT, KOOPJAMHATBl TOYKH, BEKTOp,
KOOPJMHATBl BEKTOPA, CKAJISIPHOE IPOU3BEICHUE, YrOJl
MEX/1y BEKTOpaMH, CyMMa BEKTOPOB, IPOMU3BEACHUE
BEKTOpa Ha YHUCIO; HAXOJIUTh C MOMOIIbIO H3YYEHHBIX
bopMyn KOOpAMHATHI CEpPEAMHBI OTpE3Ka, pacCTOSHUE
MEX1y IByMSI TOUKAMH;

[1P614. YMmenue BbIOMpaTh MOIXOASIINN N3YYEHHBIH METOT
JUIs pellleHus 3aJaud, pacro3HaBaTh MaTeMaTHYeCKHe
dakTel U MaTeMaTHYeCKWe MOJEIU B TPUPOJIHBIX H
OOILIECTBEHHBIX  SIBICHUSX, B  MCKYCCTBE; YMEHHE
NPUBOJUTh  HPUMEPhl  MaTeMaTHYECKHX  OTKPBITHM
POCCUICKON U MUPOBOM MAaTEMaTHYECKOW HAYKH
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2. CTPYKTYPA Y COJAEPX KAHUE OBIIEOBPA30OBATEJIbHOM JUCIUILIUHBI

2.1. O0beM QUCHUIIMHBI U BUbI y4eOHOH padoThI

Buj yueOHo# paGoThl

O0beM yacoB

O0bemM 00pa3oBaTeIbHOI MPOrpPaMMBbl AMCIUIIMHBI 160
OCHOBHOE CO/Iep:KaHue 140
B TOM YHCIIE:

TEOPETUYECKOE 00yICHNE 70
IPAKTUYECKUE 3aHATUS 42
IIpodeccHoHaILHO-OPHEHTHPOBAHHOE COIEP:KAHNE 30
B TOM YHCIJIE:

MPAKTUIECKHUE 3aHSATHUS 30
Koncynbrammu 12
IIpome:xxyTouyHast arrecTanus (3K3aMeH) 6
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2.2. TemaTu4ecKHuii IJIaH U cOJIep:KaHUe TUCHUTLTUHBI

O0bem, akaj. 9/ Koanl
B TOM uHcJje B popme KOMIIETEH LM,
i OpPMHPOBAHH
HaunmenoBanme Conepxxanue yueOHOro Marepuajia u (pOpMbl OpraHu3aluu ipaKTHICCKOn (bopmup
NOArO0TOBKH 10 KOTOPBIX
pa3aesioB M TeM JAeSITeJIbHOCTH 00y4aIloIMXCs ’
aK. 9 CIocoocTBYyeET
3JIEeMEeHT
NPorpamMmbl
1 2 3 4
PA3JIEJI 1. IOBTOPEHUE KYPCA MATEMATUKHW OCHOBHOMU I KOJIbI 10
Conepxxanue yueOHOro MarepuaJa: 2
Tema 1.1. [ens 1 3amaun MaTEMATUKH MPU OCBOCHUH CIIEITUATHBHOCTH.
Lesb 1 3a1a4n ba3oBble 3HaHUS M yMEHHS MO MaTeMaTHKE B NPOQPECCHOHAIbHONH U B OK 04, OK 05,
MaTeMaTHKH MPH .
OCBOCHHH HOBCEIHEBHOMN IESITSILHOCTH. ) OK 06, OK 07,
cnennajbHocTH. Uncaa | JIecTBUS  HAJ MOJIOKUTEIbHBIMH W OTPUUATEIBHBIMM YHCIAMH, C OK 08;
H BRIMHCICHHAS OOBIKHOBEHHBIMH U JECATHYHBIMH IPOOSIMHU.
JlelicTBusI cO cTeneHsaMH, (POPMYIIbI COKPAIIEHHOTO YMHOKEHUS .
Tema 1.2 C .
— oJiep:xkaHue Y4eOHOro MaTepuaJa: 2
IIpouenTHbIE Vi P Y P 6 Ttien OK 04, OK 05,
BBIYHCICHHSL. pOCTBIE TPOIEHTBI, pa3HbIe CHOCOOBI WX BBIYUCICHUS. JIMHEHHBIE, OK 06, OK 07,
YpaBHenus u KBaJpaTHbIC, APOOHO-TUHEHHBIC YPaBHEHUS U HEPABEHCTBA. 2 OK 08:
HEepPaBEeHCTBA :
Conep:xaHue y4eOHOIr0 MaTepuaJa: 4
Brruucnenus u npeoOpazoBaHus. YpaBHEHUS U HEpABEHCTBA. [ 'eomeTpusi Ha
TJIOCKOCTH.
Tema 1.3. IIpakTHyeckoe 3ansiTHe Ne 1. 3 OK 04. OK 05
Pemienue 3agau. Uucna v BeIYUCIICHUS (ICHCTBUS C IPOOSIMU). OK 06’ OK 07’
BxoaHoii koutposs | IIpakTnueckoe 3ansitne Ne 2. OK 08:
[IporieHTHBIC BBIUMCICHUS. Y PaBHEHHUS U HEPABEHCTBA. ’
IIpakTnyeckoe 3ansitue Ne 3.
Brruucnenus u npeoOpa3zoBanus. Y paBHCHHS M HEPAaBCHCTBA.
KonTtpoJsbHas paboTa (BX0OAHOH KOHTPOJIb) 1
Tema 1.4. IIpodeccnoHAIbLHO-OPHEHTHPOBAHHOE cojiepKaHue (copepxanue 2 OK 04, OK 05,
AHIIOO Paboyas nporpamma 1o qucuuIuIiHe MaTemartika
«KOTeabHIUKOBCKUI CnenuansHocts 40.02.04 FOpucnpynennus Ctp. 25 n3 41

KOJLIEIK Ou3Heca»

Astop Ocunosa S.A.




IIpoueHTHbIE NPHUKJIATHOT0 MOAYJIA): OK 06, OK 07,
BbIYMCJICHNS B .
npodeccHoHaAbHBIX | IIPOCTEIC M CIOXKHBIC — NPOUEHTHL.  IIpOIEHTHBIC — BRIYMCICHHS B OK 08;
3ajavax podecCHOHANBHBIX 3a7a4aXx.
IpakTnueckoe 3ansiTue IIM Ne 1. [IpocTsie U ClI0KHBIE TPOLIEHTHI. 2
Ipakrtuueckoe 3anaTue IIM Ne 2. [lpoueHTHbIE BBIUMCICHUS B
podecCHOHABHBIX 331a4a.
PA3JAEJI 2. ITIPAMBIE U ITIJIOCKOCTH B ITPOCTPAHCTBE. KOOPANHATBI U BEKTOPbBI 16
B ITPOCTPAHCTBE
Coaepxxanue yueOHOro MarepuaJa: 2
Tema 2.1 [Ipeamer crepeomerpuu. OCHOBHBIE TIOHATHS (TOUYKa, MpsSMasi, TUIOCKOCTb,
" npocTpancTBo). OCHOBHBIE aKCHOMBI cTepeoMeTpuu. [lepecekarommecs
OcHoOBHbBIE TOHATHS pocTp ) P P P m ’ OK 04, OK 05,
MapajuieIbHbIE M CKPEIIMBAIOIIUECS TPsIMbIC. YTOJI MEXAY MNPSIMBIMH B 1
cTepeoMeTpHUH. OK 06, OK 07,
MPOCTPAHCTBE. [TepneHUKyIAPHOCTH MPSIMBIX. OcHoBHBIE _
Pacnosio:keHue npsiMmbIxX OK 08;
. MIPOCTPAHCTBEHHbIE (PUTYPHI.
U MJI0CKOCTE
IIpakTHyeckoe 3ansTHe Ne 4. 1
OCHOBHBIE IOHATHS CTEPEOMETPHUH. PacroiokeHne NPSIMbIX U INIOCKOCTEH.
Conep:xaHue y4eOHOIr0 MaTepuaJa: 2
Tema 2.2. [TapannensHble npsamas u mwiockocTb. Onpenenenue. [Ipusnak. CoiicTsa. OK 04. OK 05
IMapajtesbHOCTH [Tapannensubie mmockoctu. Onpeaenenue. [Ipuznak. CBolcTBa. OK 06, OK 07’
NPSIMBIX, IPAMOM U Terpasap u ero smementsl. [lapammenenunen u ero sneMeHThl. CBOMCTBa 2 OK’ 08 ’
IJIOCKOCTH, IJIOCKOCTEH | TPOTUBOIOJIOKHBIX T'paHEed M AuaroHaield mapauienenunena. [loctpoenue ’
OCHOBHBIX CE€UYECHMII.
Conep:xaHue y4eOHOIr0 MaTepuaJa: 2
[lepnenukynspusle npsmMblie. [lapamiensHpie npsMble, TEPIEHIUKYISIPHbIE 1
K IJIOCKOCTHU. [Ipu3HaK neprneHiuKyiIsipHOCTH NPSMOU U IIJIOCKOCTH.
IIpakTnueckoe 3ansitue Ne 5. 1
Tema 2.3. Pemienne 3amay  (mapajuieIbHOCTH MPSAMBIX, TPSIMOM W IUIOCKOCTH, OK 04, OK 05,
IlepnenanKyJIsIpHOCTD TIJIOCKOCTEH ). OK 06, OK 07,
NPSAMBIX, IPAMOH U _
II0CKOCTH, miIockocteii | IIpakTHyeckoe 3ansaTue Ne 6. OK 08;
Pemenue 3amay (Tetpadap, napasuiesenunen).
IIpakTuuyeckoe 3ansitne Ne 7.
Pemenune 3amau (IleprneHAMKYISIPHOCTh NPSAMBIX, MPSIMOM W TUIOCKOCTH,
wiockoctel. [lapannenenumnen).
AHIIOO Paboyas nporpamma 1o qucuuIuIiHe MaTemartika
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Conepxxanue y4eOHOro MarepuaJa:

Ilepnengukynsap U HakioOHHasd. TeopeMa O Tpex NEpPIEHIUKYISIpax. YTOJ

MEX NpsAMOM M IUIOCKOCTBIO.  YTOJII  MEX IUIOCKOCTSIMH. 2
Tema 2.4. Ay TP o OK 04, OK 05,
MepnenauKy.Isip 1 [lepnienuKysipHbIE TIIOCKOCTH. PaccTosiHUS B TPOCTPaHCTBE. OK 06. OK 07
HaK/JI0HHasA. TeopeMa 0 | [IpakTuueckoe 3aHsTHE Ne 8. 2 OK’ 08 ’
TPEeX NEPHCHANKYIAPAX | TTonnennukymnsp u HakoHHAsA. TeopeMa o Tpex HepIIeHINKYIIIPaX. ’
IIpakTnuyeckoe 3ansiTue Ne 9.
Paccrosnus B npoctpancTBe. JIByrpaHHblil yroJ.
Conepxxanue yueOHOro MarepuaJa: 2
Tema 2.5. Acp Y P OK 04, OK 05,
KoopauHaTs! 1 JlexapTOoBbI KOOpJAWHATHI B TIPOCTpPAHCTBE. BEKTOpbl B MPOCTpPaHCTBE. OK 06. OK 07
BEKTOpPLI B CnoxxeHWe W BBIYMTAHHE BEKTOPOB. YMHOXCHHE BEKTOpa Ha YHCIIO. 2 OK’ 08 ’
MpOCTpaHCTBE CkansipHOoe npou3BeieHne BeKTopoB. [IpocTeiime 3a1aun B KOOpAMHATAX. ’
IIpo¢deccnoHa/IbHO-OPHEHTHPOBAHHOE coJepKaHue (copep:xanue 5
NPHUKJIATHOT0 MOAYJIA):
B3anMHOe pacnosnokeHne TpsSIMBIX B TPOCTpaHCTBE. [lapamienbHOCTH
MPSIMOM M TUIOCKOCTH, MapaUIeIbHOCTh TUIOCKOCTEH, MEPIeHAUKYIIPHOCTh
IJI0CKOCTEN. PacnosioxkeHne MpsAMBIX U IUIOCKOCTEH B OKPYXKAKOIIEM MHUPE
(mpupoje, apXUTEKType, TeXHHKE). PelleHne mpakTUKO-OPHUEHTUPOBAHHBIX
T 2.6 OK 04, OK 05,
eMa 2.0. 3aﬂaq.
TpsivMble 1 ILIOCKOCTH B [~ M e 3 OK 06, OK 07,
NPAKTHYIECKHX 32/29aX PaKTHYeCKoOe 3aHATHE e 3. OK 08;
B3anmHOe pacnonoxkeHne nOpsSMbeIX B mpocTpaHcTBe. [lapamiensHOCTh 1
MpsIMOM M IUIOCKOCTH, MapajuIeNIbHOCTh IUIOCKOCTEH, NEPIEHAUKYIIPHOCTh
IJI0CKOCTEN. PacnosioskeHne MmpsMbIX U IUIOCKOCTEH B OKPYKaroLIEM MUPE
(mpupoje, apXUTEKType, TEXHUKE).
IpakTuyeckoe 3ansaTue [IM Ne 4, 1
PenreHne npakTuKo-OpMEHTUPOBAHHBIX 3a/1a4.
Copepxanue yueOHOro MarepuaJa: 2
Tema 2.7. Pacnonoxxenune MPSAIMBIX u IJIOCKOCTEN B MIPOCTPAHCTBE.
Pemenue 3axau. [lepneHUKYISIPHOCT M NAPALIEIBHOCTh HPSIMBIX M IUIOCKOCTEH. OK 04, OK 05,
Hpﬂ%‘;‘;;ﬂﬁggg‘gﬂﬂ’ JleKapToBbl KOOPJAMHATBI B IPOCTPAHCTBE. BEKTOPHI B IMPOCTPAHCTBE. OK 06, OK 07,
BEKTOPbI B CnoxeHue W BBIUATAHHE BEKTOPOB. YMHOXEHHE BEKTOpa Ha YHCIIO. OK 08;
NPOCTPAHCTBE Koopaunnats! BekTopa.
IIpakTnueckoe 3ansitue Ne 10. 1
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IIpsimble u uiockoct. KOOpAMHATEHL M BEKTOPBI B IPOCTPAHCTBE.

KOHTpOJ’ILHaH paﬁoTa (l'[pHMLIe H IIUIOCKOCTH B MPOCTPAHCTBE,

1
KOOPIAMHATHI H BEKTOPHI B IPOCTPAHCTBE).
PA3JIEJI 3. OCHOBBI TPUTOHOMETPUU. TPUTOHOMETPUYECKHUE ®YHKIINUU 14
Conepxxanue yueOHOro MarepuaJa: 2
Tema 3.1 Pagnannas wmepa yrima. IloBOpoT TOYKM BOKpYr Hayajga KOOpJMUHAT.
- Onpenenenne cUHyca, KOCHHYCA, TAHT€HCAa W KOTaHTEHCA. 3HAKW CHUHYCa
Tpuronomerpuueckue pesl yea, yea, yea, 1 OK 04, OK 05,
KOCHHYyCa, TaHIe€HCAa W KOTAHTCHCA I0 YETBEPTSIM. 3aBUCUMOCTH MEXIY
pyHkouu OK 06, OK 07,
CUHYCOM, KOCHHYCOM, TAHT'€HCOM M KOTAHT'€HCOM OJIHOTO M TOTO )K€ yrJa. _
NMPOU3BOJIBLHOIO YIJIa, OK 08;
yneaa IIpakTnueckoe 3ansaTue Ne 11. 1
Tpuronomerpuueckuii kpyr. HaxoxneHve 3Ha4eHHMI TPUTOHOMETPUYECKUX
byHKIHH.
ConepxxaHue y4eOHOro MarepuaJa: 2
Tema 3.2 TpuroHomerpuyeckne TOKJECTBA. [IpeoOpazoBanus MPOCTEUIITNX
- TPUTOHOMETPUYECKUX BhIpakeHU. CUHYC, KOCHHYC, TAHT€HC U KOTAaHT'€HC 1 OK 04, OK 05,
OcHoOBHBbIE
TPUTOHOMETPHYECKHE JI7IOB AL M — . OK 06, OK 07,
P P IpakTuyeckoe 3ansiTue Ne 12. OK 08;
TOK/1eCTBa
OcHoBHOE TPUTOHOMETPUUYECKOE TOKJIECTBO. [Ipeo6pazoBanue 1
TPUTOHOMETPUUECKUX BHIPAKECHU.
Conep:xaHue y4eOHOIr0 MaTepuaJa: 4
OO6nacTh ompeneneHuss W MHOXKECTBO 3HAYEHUH TPUTOHOMETPHUUYECKHUX
¢byukiuii. YETHOCTH, HEYETHOCTh, MEPUOIUYHOCTH TPUTOHOMETPHUUECKHUX
Tema 3.3. N . . .
¢bynaknumii. CoiicTBa 1 rpaduku PyHKIHMA y = CcOS X, y=8SIn X, y =tg X, y = 3 OK 04, OK 05,
Tpuronomerpuuyeckue N
(byHKIMM, UX cBoficTBA ctg X. Cxarue u pacTshkeHue rpadUKOB TPUTOHOMETPUICCKUX (PYHKITHA. OK 06, OK 07,
y ur i aducH [IpeobpazoBanue rpa@UKOB TPUTOHOMETPUUECKHUX (DYHKITHHA. OK 08;
P IIpakTHyeckoe 3ansiTHe Ne 13.
[TocTpoenue rpadukoB M HCCIEAOBAHWE TPUTOHOMETPUYECKUX (DYHKUIUH. 1
[IpeoOpaszoBanue rpaduKoB TPUTOHOMETPUUECKUX (PYHKIIHMA.
Conepxanue yueOHOro MarepuaJa: 2
Tema 3.4. OO0paTHbIE TPUTOHOMETPUUYECKHE kuun. X cBoiicTBa U rpaduky. 1 OK 04, OK 05,
0o
PaTHbIE IpakTuueckoe 3ansTne Ne 14, OK 06, OK 07,
TPUTOHOMETPUYECKHe :
GyHKiImMu [TocTpoenune rpadukoB u HcCIeTOBAaHUE OOPATHBIX TPUTOHOMETPUUYECKUX 1 OK 08;
¢ynkuuit. Ilpeobpa3oBanue rpaukoB OOpAaTHBIX TPUTOHOMETPUUYECKHUX
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(byHKIHIA.

Coaepikanue yueOHOro MaTepuaJa: 2
Tema 3.5. VYpaBHeHHE €OS X = a. YpaBHEHHUE Sin X = a. VYpaBHeHue tg X = a, ctg X =a. OK 04, OK 05,
Tpuronomerpuyeckue | PCIICHHC TPUTOHOMETPUYECKHX YPABHCHHII OCHOBHBIX THIIOB: HPOCTCHIIINE OK 06. OK 07
YPaBHEHHHA U TPUTOHOMETPUUECKUE YPABHEHUSI, CBOJSLIUECS K KBaJpaTHBIM., pPElIaeMble 2 g
HepaBeHCTBa OK 08;
Pa3IoKEHUEM Ha MHOXKUTEIH, OJHOPOJAHbIE.
[IpocTenmme TpUroHOMETPUYECKNE HEPABEHCTBA.
Conepxxanue yueOHOro MarepuaJa: 2
[TpeobpazoBanue TPUTOHOMETPUIECKUX BBIPAKECHUIA. Pemenue
Tema 3.6. TPUTOHOMETPUYECKMX YPABHEHWH ¥ HEPABEHCTB B TOM 4YHCIE C
Pemenue 3agau. N o
OCHOBBI MCI0JIb30BAHUEM CBOMCTB (PYHKIIUH.
OK 04, OK 05,
TPUTOHOMETPHH. IIpakTnueckoe 3ansaTue Ne 15.
TpuroHOMETpHYECKHE | [1)060030pamme TPUTOHOMETPHUIECKUX BBIpKEHUI Pemenue OK 06, OK 07,
GyHKIHH peoop p P P ) 1 OK 08;
TPUTOHOMETPUUECKUX YPaBHEHMM M HEpPaBEHCTB B TOM YHCIE C
WCIO0JIb30BAHUEM CBOMCTB (PYHKIIUH.
KonTposbHas padora (0CHOBBI TPUIOHOMETPHUHM. TPUTOHOMETPHYECKHE 1
dyHkun)
PA3JIEJI 4. TIPOU3BO/IHAS U IEPBOOBPA3HAS @ YHKIINU 38
Conep:xaHue y4eOHOTr0 MaTepuaJa: 2
Tema 4.1
.. | [Ipupamenue aprymenta. [Ipupamienue QyHkuuu. 3agaun, OpUBOJSIINE K OK 04, OK 05,
ITonsiTHEe MPOU3BOAHOI. . N
MOHSTHUIO TPOU3BOIHOM. OnpeiesieHre MPON3BOAHON. AJTOPUTM OTBHICKAHUS OK 06, OK 07,
®opMyJibl H TPaBUHJIA . 2 _
MIPOM3BOTHOM. dopMyiibr nuddepeHIpoBaHus. [IpaBuia OK 08;
auddepeHnupoBanus
muddepeHupoBaHUsL.
Conep:xaHue y4eOHOI0 MaTepuaJa: 4
Tema 4.2 [Tonsarue HenpepsiBHOM GyHKIMH. CBOMCTBa HEMpephIBHOHM (yHKIUU. CBSA3b
- MEXAY HENpPepbIBHOCTbIO U U (GEpeHIUPYEMOCTHIO KM B TOYKE. 2
Housne o Anr(fl yI/ITM I;HII)GHI/I}I HE aBeHch 1%12)“?)10;41 I/II:{yTe BAJIOB by OK 04, OK 05,
HeNpepbIBHOCTH P P P P : OK 06, OK 07,
IIpakTnueckoe 3ansTue Ne 16. :
(pynkuun. Meron - OK 08;
Haxoxaenue npou3BogHON (PyHKITNH.
HHTEPBAJIOB 2
IIpakTnyeckoe 3ansiTue Ne 17.
Merton nHTepBanoB. PenieHne HepaBeHCTB METOJIOM MHTEPBAJIOB.
Tema 4.3. Copepxanue yueOHOro MarepuaJa: 4 OK 04, OK 05,
I'eomerpuuecknii u I'eomeTpuyeckuii CMbICI MPOU3BOAHON (DYHKIMHU — yrioBoil ko3dduimeHt 2 OK 06, OK 07,
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(puzuvecknii cMbIc KacaTelnbHOW K TrpaduKy (QyHKIHH B TOYKE. YpPaBHEHHE KacaTelbHOU K OK 08;
NMPOU3BOTHOM rpaduky QyHKIUHA. AJNTOPUTM COCTABJICHUS YpaBHEHHS KacaTeIbHOH K
rpaduky dyukipn y = f(x).
IpakTuyeckoe 3ansitue Ne 18.
I'eomeTpuueckuit u busnaeckuit CMBICII IIPOU3BOJAHOM. 5
IpakTuyeckoe 3ansitue Ne 19.
HaxoxaeHue kacatenbHON K rpaduky QyHKIUH.
Conepxxanue yueOHOro MarepuaJa: 2
Tema 4.4.
MOHOTOHHOCTE Bo3pactanne u yObiBaHue (yHKIHH, COOTBETCTBHE BO3PACTAHHA M OK 04, OK 05,
dymicumn, Touxu yObIBaHUS (YHKIUMM 3HAaKy NPOU3BOJHOW. 3aJaud Ha MaKCHUMyM H 5 OK 06, OK 07,
IKCTpEMyMA MUHUMYM. AJTOPUTM HCCIIE/I0BAHH (yHKIMM U IOCTPOEHHUS ee Tpaduka OK 08;
MTOMOIIBIO0 TPOU3BOJHOM.
Conep:xanue y4eOHOIro MaTepuaJa: 4
WccnenoBanue GyHKIMKM HA MOHOTOHHOCTH U TOCTPOEHUE TpaUKOB. 2
Tema 4.5. IpakTuueckoe 3anarue Ne 20. OK 04, OK 05,
q)yﬂlg(clzlcgiilggzclgggeﬂne PemeHne 3ajau Ha HaxoXkJEHHE Touek OJKcTpemyMma. Mccnenosanue OK 06, OK 07,
rpaduKoB (GYHKIMM U TIOCTpOEHHE ee IrpadrKa ¢ TOMOIIbIO MPOU3BOIHOM. 2 OK 08;
IIpakTHyeckoe 3ansTHe Ne 21.
HccnenoBanue GyHKIMKM HA MOHOTOHHOCTh U TOCTPOEHUE TpaUKOB.
Conep:xaHue y4eOHOIr0 MaTepuaJa: 4
Haxoxxnmenne HamOOJBIIET0O W HAWMEHBINETO 3HAYeHUW  (PYHKIIUH,
MOCTpOCHHE TpauKOB C HCIOJIF30BAHMEM allapara MaTeMaTH4eCKOro 2
Tema 4.6. aHaJn3a. OK 04, OK 05,
Haﬂgg]ff&g:?}fgqlzﬁnﬂ IIpakTHyeckoe 3aHsiTHE No 22, } } OK 06, OK 07,
GyHKnun Haxosxenne HanOoIbIIIero 1 HAMMEHBIIIETO 3HAUYCHUN (DYHKITUH. OK 08;
IIpakTnyeckoe 3ansiTue Ne 23. 2
[TocTpoenne rpadukoB € HUCHOIB30BAHUEM amapara MaTeMaTHYeCKOTO
aHaJIM3a.
Tema 4.7. IIpogeccuonaibLHO-OpHEHTHPOBAHHOE cojiepikaHue (comep:xanue 5
Haxoxnenue NMPHUKJIATHOTO MOTYJISA): OK 04, OK 05,
ONTHMAJILHOTO HaunmMenblnee 1 HanboIblee 3HaUCHUE QYHKIINY. OK 06, OK 07,
pe3yJbTarTa ¢ NOMOIIbI0 _
NPOM3BOIHON B IIpakTnuyeckoe 3ausitue [IM Ne 5. 5 OK 08;
NPaKTHYECKUX 3a1a4axX | HapMeHblee 1 HauboJIpliee 3Ha4eHue QYHKIUH.
AHIIOO Paboyas nporpamma 1o qucuuIuIiHe MaTemartika
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IIpakTnuyeckoe 3ausitue [IM Ne 6.

Haxoxnenue ontumanbHOrO pe3yibTara € IOMOIIBK ITPOU3BOJHOW B
MPAKTUYECKUX 3aJa4ax.

IMpakTuueckoe 3ansaTue [IM Ne 7.

HaxoxneHue ontumMaibHOrO pe3yibTara € IOMOIIBK IPOU3BOJHOW B
MPAKTUYECKUX 3aJa4ax.

Conepxxanue yueOHOro MarepuaJa: 2
Tema 4.8. O3HakOMJICHHE C TIOHATHEM HHTETrpaia v nepBooOpa3Hoi 1 GyHKIUN y = OK 04. OK 05
IlepBoobpasnas f(x). Pemienue 3amay Ha CBA3b IEPBOOOPA3HOM U €€ IPOU3BOIHOM, ’ ’
¢ynkuun. llpasuiaa 5 g N Ta6 5 OK 06, OK 07,
HAXO0KICHHS BBIYHCIICHUE TIEPBOOOpa3HOM /i maHHOW QyHKimu. Tabmuma Gopmyit s OK 08:
nepBoodpPa3HbIX HaXxOXJCHHUS  IEPBOOOpa3HBIX.  V3ydeHWe  mpaBWia  BBIYUCICHUS
1epBOOOpa3HOM.
Conep:xanue y4eOHOro MaTepuaJa: 6
3amaun, TPHUBOJAIINEC K TMOHATHIO ONPEJCIICHHOTO WHTErpaja — O
BBIYUCIICHUHN TUIOII AT KPUBOJIMHEHHOU Tpanennm. [TonsiTre
onpenenéHHoro wuHrerpana.  ['eoMmerpuueckuil U (U3HUECKUH CMBICI 4
Tema 4.9. onpeneneHHoro uuaterpana. ®opmyna Hetotona — Jleibuuia OK 04. OK 05
Ilnomans Pemenne 3agau Ha MpUMEHEHWE WHTErpajia ISl BBIYMCICHUS (DU3UICCKUX ’ ’
KpHBOJHHEHHOI . oLIANCH OK 06, OK 07,
Tpanenuu. @opmyaa | BCIMIHH U IVIOMAACH. OK 08:
Hbrorona — JleiOunna | IlpakTuyeckoe 3ansitue Ne 24, 2
[TepBooOpa3nas dhynkimu. HeonmpeneneHHbii HHTErpal.
IIpakTHyeckoe 3ansiTHe Ne 25,
Onpenenennplii naTerpan. Pemienue 3amau Ha NpUMEHEHUE WHTErpaia ajis
BBIYHCIIECHUS (PU3NYECKUX BEJIMYUH U TUIOIIAJCH.
Conep:xaHue y4eOHOI0 MaTepuaJa: 4
Tema 4.10. @opmynsl U mpaswia auddepenuupoBanus. VccnenoBanue QyHKUUNA C
Pewenne 3agay. MOMOIIBI0 TPOM3BOJHON. Hanbosnbiiiee 1 HauMeHblIee 3HaueHUsT PyHKIIUH. 2 OK 04, OK 05,
HpousBonmast u Brruucienue nepBooOpazHoii. [IpuMmeHeHne neppooopa3Hoit OK 06, OK 07
nepBoodpasHas P P -A1p p p : , ;
Gynkuun IIpakTnyeckoe 3ansTue Ne 26. 1 OK 08;
[IpousBoiHas u ee npuMeHenue. MlaTerpai u ero npumMeHeHue.
KounTtpoJsbHas paGora (mpou3BogHas U NepBoodpa3Has pyHKIUM). 1
PA3JIEJ 5. MHOT'OT'PAHHUKH U TEJIA BPAILIEHUSA 22
Tema 5.1 \ Coaepikanue y4eOHOro MaTepuaJa: 2 OK 04, OK 05,
AHIIOO Paboyas nporpamma 1o qucuuIuIiHe MaTemartika
«KOTeabHIUKOBCKUI CnenuansHocts 40.02.04 FOpucnpynennus Ctp. 31 u3 41

KOJLIEIK Ou3Heca» Astop Ocunosa S.A.




IIpusma, [Ipuzma  (HaxkyioHHasi, TMpsMas, IpaBWIbHAsA) U €€  DJIEMEHTHI. OK 06, OK 07,
napaJjiejenumnes, Kyo, n Croi Ky OK 08"
nEpamMAna 1 HX apamnenenunen. CpoiicTBa NpsSMOYroibHOTO mapaienenunena. KyoO. ;
cevyeHus IInpamuya u e€ sneMmenTsl. lIpaBunbHas nupamuaa.
Copep:xaHue yuedOHOI0 MaTepuaJa:
[Tnomans MOBEPXHOCTH MHOTOTPaHHUKOB. Ilpocteiimme komOMHAIUN
MHOTOTPaHHUKOB. BBIUHCIIEHHE 3JIEMEHTOB NPOCTPAHCTBEHHBIX (UTYP
Tema 5.2 (p€6pa, mmaronainu, yrisl). [IpaBuiibHbIE MHOTOIPAHHUKH. OK 04, OK 05,
IpaBnibupie IpakTuueckoe 3anarue Ne 27. OK 06, OK 07,
MHOTOTPAHHUKH B _
SKU3HH Pemrenue 3agau Ha mpu3My, MUpaMHIy. OK 08;
IpakTuyeckoe 3ansitue Ne 28.
Pemenune 3agay Ha HaxOXKIEHHE 3JIEMEHTOB NPOCTPAHCTBEHHBIX QUIYP.
[TpaBuIbHBIE MHOTOTPAHHUKH.
IIpo¢deccnoHa/IbHO-OPHEHTHPOBAHHOE coJep:KaHue (copep:xanue
NPHUKJIATHOT0 MOAYJIA):
Hununaap, konye, cpepa u map. OCHOBHBbIE CBOWCTBA MPSIMOTO KPYroBOIO
MWIAHAPA, TPSIMOTO KPYroBoro KoHyca. M300pakeHue Ten BpalleHHs Ha
wiockoctu. [IpencraBienne 00 yceu€HHOM KoHyce. CeueHHs] KOHYyca
(mapanenbHO€ OCHOBAHHWIO M TPOXOJSINEEe dYepe3 BEpIINHY), CEUCHHS OK 04. OK 05
Tema 5.3 nuiauHapa (MapauieslbHO W MEPHEeHIUKYISIPHO OCH), CEYCHHSIX IIapa. ’ ’
Huaunap, KoHyc, map N OK 06, OK 07,
Pa3BépTka nunuHapa u KOHyca. _
U UX CeYeHHs OK 08;
IIpakTHyeckoe 3ansaTue [IM Ne 8.
Hunuuap, KoHyc, map.
IpakTHyeckoe 3ansaTue [IM Ne 9.
Ceyenusi KoHyca (mapasieIbHOE OCHOBAaHHIO M MPOXOJsIIee dYepes
BEpIIMHY), CEUeHUs LWIMHApa (MapaieIbHO U MEePHEHAUKYISIPHO OCH),
cedeHusx mapa. Pa3Béprka nunuHapa 1 KoHyca.
Copepxanue y4eOHOro MarepuaJa:
O6beM npsimoyrosbHOTO Hapamienenunena. O0vem kyda. O0beMbl IpAMOi
Tema 5.4 pu3Mbl U MHApa. O0beMbl nupamMuabl 1 Konyca. O0beM mapa. OK 04, OK 05,
O0bembl M MIOIATN IIpakTuyeckoe 3ansiTHe Ne 29, OK 06, OK 07,
MOBCPXHOCTEH TEJI HaxoxaeHnue miomniaan NoBEpXHOCTH U 00beMa MPU3MBI. OK 08;

IIpakTuueckoe 3ansitue Ne 30.
HaxosxeHue miomaan NoBepXHOCTH U 00beMa MUpaMUIbI.

AHIIOO Paboyas nporpamma 1o qucuuIuIiHe MaTemartika
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IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE colepKaHue (conpep:xanue 4
NPHUHKJIAAHOT0 MOAYJIA):
[TonsiTHE O CUMMETPUU B IPOCTPAHCTBE (LIEHTpaJIbHAS, OCEBas, 3€pKaIbHasi).
O06o00uieHre MpeaCcTaBIeHUH O MPaBMWIIBHBIX MHOTOTPaHHHKAaxX (TeTpasiap,
Tema 5.5 KyO, OKTadIp, J0JACKadIp, HKOCAIP). OK 04, OK 05,
Ipumepsl cummerpuii | [Ipumepsl cummerpuii B mpodeccun. OK 06, OK 07,
B lipodeccuu Ipakruyeckoe 3ansitue IIM Ne 10. OK 08;
[lonsitue o cummeTpuu B mpoctpaHcTBe. OOOOIIEHNE NpEACTaBICHUN O
MPaBWIBHBIX MHOTOTpAaHHUKAX. 4
IpakTuueckoe 3ansaTue [IM Ne 11.
[Ipumepbl cuMMeTpuil B mpogeccuu.
Tema 5.6 Conepxxanue yueOHOro MarepuaJa: 2
Pewrenne 3a1av. OOBEMBI U IJIOIIAAM TOBEPXHOCTH MHOTOTPAHHUKOB H TEJl BpaIlleHHS. OK 04, OK 05,
MHuororpanuuku u IMpakTuyeckoe 3ansTue Ne 31. 1 OK 06, OK 07,
TeJ1a BpaleHust OOBEeMBI U TJIOIIAIA TOBEPXHOCTH MHOTOTPAHHUKOB M TEJI BPAIICHUSI. OK 08;
KonTposbHasi padboTra (MHOTOrPAHHUKH M TeJIa BPAIEHUST). 1
PABJAEJ 6. CTEIIEHU W KOPHHU. CTEIIEHHASA, T[IOKA3ATEJIbBHAA H 29
JJOTAPUOMUYECKASA @YHKIINU
Tema 6.1 Conep:xaHue y4eOHOTr0 MaTepuaJa: 2
Crenennast yHKUMSA, | [Jopgrie KopHS n-oif CTENEHN M3 AEHCTBHTENBHOTO 4ncaa. OYHKIMH Y = OK 04, OK 05,
€€ CBOMCTBA. n o o o OK 06. OK 07
Ipeo6pa3oBaHue Vx  ux cBoiictBa m rpaduku. CBOICTBA KOpHS N-OHf CTETEHH. 2 og
BBIPAKEHUHU € KOPHIIMH | [[peoOpa3oBaHie MPPAMOHAIBHBIX BBIPAKEHUH. OK 08;
N-0ii cTeneHn
Tema 6.2 Conep:xaHue y4e0OHOIr0 MaTepuaJa: 2 OK 04. OK 05
CBolicTBa CTeNeHH ¢ : :
[TonsiTHE cTeneHu ¢ paloHaIbHBIM MoKazarenaeM. CteneHHble QYHKINH, UX
PALHOHAJIBHBIM H N 5 OK 06, OK 07,
e CTBUTENbHBIM CBOHCTBA M IpaduKH. OK 08:
N0KA3aTeJIAMHU
Conepxanue yueOHOro MarepuaJa: 4
Tema 6.3 PaBHOCHIIBHOCTB MppaIMOHATBHBIX YpaBHEHUNH. MeTO bl UX pelIeHus. 2 OK 04, OK 05,
Pemenue IIpakTnueckoe 3ansiTue Ne 32. OK 06. OK 07
HPPAHOHAIBHBIX [IpeoOpazoBaHue BBIpAKCHHH C KOpPHAMH n-oil creneHu. CTemneHb ¢ 2 OK’ 08" ’
YpaBHeHHH palMOHAIBHBIM U JIEHCTBUTENIBHBIM MTOKA3aTEIISIMU. ’
IIpakTHuyeckoe 3ansitue Ne 33.
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PaBHOCWIBHOCTB MppALIMOHAIIBHBIX YpaBHEHUH. Penienue uppannoHaibHbIX
YpaBHEHUM.

Coaepikanue yueOHOro MaTepuaJa: 2
Tema 6.4 CremneHb C TPOU3BOJIBHBIM JICHCTBUTEIBHBIM TIOKa3aTesieM. OrmpeiencHue
Ioka3zaTenbHas MOKa3aTeNbHONM (YHKIIMM W €€ CBOWCTBAa. 3HAKOMCTBO C IPHUMEHEHHEM OK 04, OK 05,
q)ylﬁ‘gl?%a?reeﬁig’;nga' MOKa3aresibHOM (DyHKIMH. PelieHne MoKa3aTelbHbIX YpaBHEHHH METOI0M 5 OK 06, OK 07,
ypaBHEHHS U YpaBHUBAHHS IOKA3aTesield, METOJIOM BBEICHUS HOBOM NEPEMEHHOM, OK 08;
HEpaBEHCTBA (GyHKIMOHATBHO-TPAUUECKUM  METOJOM.  PemieHume  moKaszaTeslbHBIX
HEPABEHCTB.
ConepxxaHue yueOHOro MarepuaJa: 4
Jlorapudm yucna. Coiicta sorapugmos. Onepaiys JorapuGMupoBaHusl. 2
IMpakTyeckoe 3ansaTue Ne 34.
Tema 6.5 H(I),Ka?;aTeJ'IBHaSI ¢byukuus, ee cBoiictBa W rpaduk. IlokasaTelabHbIE OK 04, OK 05,
Jlorapudm gucJia. i OK 06, OK 07,
CgoiicTBa Jlorapugmop | YPABHCHHS H HEPABEHCTBA. 5 OK 08
IMpakTnyeckoe 3ansaTue Ne 35. ’
Jlorapupm u ero cBoiictBa. [IpeoOpazoBanue jorapudmMuyecKux
BBIPAKEHUI.
Conep:xanue y4eOHOIro MmaTepuasa: 2
Jlorapudmuueckas ¢yHKIUS U ee cBoicTBa. [loHsTHe norapudmudeckoro
Tema 6.6 ypaBHeHus. Omnepanus MOTEHIUPOBaHUS. TpH OCHOBHBIX METOJa PEIICHUs
Jlorapudmuyeckas Jorapu(PMUYECKUX  ypaBHEHHH: (YHKIIMOHATBHO-TpadUUYECKUNA, METOJ 1 OK 04, OK 05,
¢)ﬁlol<rl;gﬁa(§§§ggglg;ga° MMOTEHIIMPOBAHUS, METO/I BBEJCHUSI HOBOM mepemeHHo. Jlorapudpmudeckue OK 06, OK 07,
ypaBHeHHsI, HEpPaBCHCTBA. OK 08;
HEpaBCHCTBa IIpakTnyeckoe 3ausaTue Ne 36.
Jlorapudmuueckas ¢yHKuus, ee cBoiicTBa u rpaduk. Jlorapubmudeckue 1
ypaBHEHUS U HEPABEHCTBA.
IIpogeccuonaibLHO-OpHEHTHPOBAHHOE cojiepikaHue (comep:xanue 4
NPHUKJIATHOT0 MOAYJIA):
Tema 6.7 [Ipumenenne norapudma. Jlorapupmudeckas cnupainb B mnpupone. Ee OK 04, OK 05,
Jlorapudmel B npupoae | MaTEMaTUYECKUE CBOMCTBA. OK 06, OK 07,
1 TEXHUKE IMpakTnyeckoe 3ansitue [IM Ne 12. OK 08;
Jlorapugmsl B IpUpoJie U TEXHUKE. 4
IIpakTnueckoe 3ansitne IIM Ne 13.
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Jlorapudmmuueckas cniupais B mpupojie. Ee MaTemarnueckue CBOMCTBA.

Tema 6.8 Coaep:xanue yu4eOHOro Marepuasa: 2
Pewmenne 3agau. Crenennasi, mokasaTenpHas W Jorapudmuueckas ¢yHkuuu. Pemenue
o faﬂi'}eeﬁ'iiﬁh . |ypasnenuii. OK 04, OK 05,
JorapupmMudeckas IIpakTnyeckoe 3ansaTue Ne 37. 1 OK 06, OK 07,
YHKIHH Pemenue 3amau. CrenenHas, nmoxkasaTenbHas v jorapudmudeckas QyHKINN. OK 08;
KonTposabHas padora (cTeneHH M KOPHHU. CTEeNEHHAs1, OKA3aTeJbHasl H 1
Jorapupmudeckas yHKUUM).
PA3JAEJd 7. JDJEMEHTbBI TEOPUU BEPOATHOCTEU WU MATEMATHUHYECKOU 20
CTATUCTUKU
CojaepikaHue yueOHOro MaTepuaJa: 4
Tema 7.1 CoBMecTHBIE U HECOBMECTHBIE COOBITHS. Teopembl O BEPOSITHOCTH CyMMBbI
Co0 i OK 04, OK 05,
O0bITHE, BEPOSATHOCTD | coObITHI. YCIIOBHAsE BEPOATHOCTb. 3aBUCHMBIE U HE3aBUCHUMBIE COOBITHSL. 3
€OORITH. CJOKEHRE H Teopembl 0 BEpOATHOCTH TTPOU3BEICHUS COOBITUI OK 06, OK 07,
YMHOKEHHE p p P il : OK 08;
BePOSITHOCTEIH IpakTuyeckoe 3ansitue Ne 38. 1
Co0bITHE, BEpOSTHOCTH COOBITHA. CI0XKEHNE U YMHOXKEHUE BEPOSITHOCTEH.
IIpo¢deccnoHa/IbHO-OPHEHTHPOBAHHOE coJepiKaHue (copep:xanue 8
MPUKJIATHOTO MOYJIsA):
OtHoCcUTENbHAsT  YacToTa  COOBITHSA, CBOWCTBO €€  yCTOWYMBOCTH.
Craructuueckoe omnpeaeneHne BeposATHOCTH. OIeHKa  BEpOSTHOCTH
COOBITHSL.
Tema 7.2 Ipakrnueckoe 3ansaTue IIM Ne 14, OK 04, OK 05,
BepositHocTh B OTHOCHTENIBHAS YacTOTa COOBITHUS, CBOMCTBO €€ YCTOMUMBOCTH. OK 06, OK 07,
npodeccuoHaIbLHBIX _
3aayax IpakTHyeckoe 3ansaTue [IM Ne 15. OK 08;
Craructuueckoe onpeaesieHue BEPOSATHOCTH. 8
IpakTuyeckoe 3ansaTue [IM Ne 16.
OrneHka BepOSITHOCTH COOBITHS.
IpakTuyeckoe 3ansaTue [IM Ne 17,
BeposTHOCTh B ipodheccOHaNbHBIX 3a1a4ax.
Copepxanue yueOHOro MarepuaJa: 2
Tema 7.3 Aep M P _ —— OK 04, OK 05,
Jluckpernas cayqaiinas | BUIbI  CIYYalHBIX  BETHYMH. OnpeneneHne NUCKPETHOW — ciydalHOMU OK 06. OK 07
BCJIM'IMHA, 3AKOH €€ BEJIMYMHBI. 3aKOH pacHpelesICHNs NUCKPETHOW cilydyallHOW BenuuuHblL. Ee 2 ’ 8: ’
pacnpeneseHust OK 08;
YHCJIOBBIE XapaKTEPUCTHUKHU.
AHIIOO Paboyas nporpamma 1o qucuuIuIiHe MaTemartika
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Conepxxanue y4eOHOro MarepuaJa:

Tema 7.4 OK 04, OK 05,
3anaun [lepBuunas o0OpaboTka CTaTUCTUYECKUX JTAaHHBIX. Yucnossle OK 06. OK 07
MaTeMaTH4ecKoii XapaKTepUCTUKHU (cpeiHee apudMeTHyeckoe, MeuaHa, pa3Max, AUCIIEpCus). 2 ’ 8 ’
CTATHCTHKH OK 08;
Pabora ¢ Tabnunamu, rpadukamMu, qparpaMMami.
Tema 7.5 Conepxxanue yueOHOro MarepuaJia: 4 OK 04. OK 05
DJIEMEHTHI TEOPUHU Bunet coObITHi, BEpOSTHOCTh COOBITHH. ClOXXKEHHE U yMHOXCHHE ' '
BEPOSITHOCTEH U N . 4 OK 06, OK 07,
MAaTeMATHYECKOl BEpPOSTHOCTEH. I[I/ICerTE{aﬂ ciy4aiiHasi BeJIMYMHA, 3aKOH €€ PaCIIPEICIICHHS. OK 08:
CTATHCTHKH 3aga4n MaTeMaTHYECKON CTaTUCTHKU.
KouncyabTanuu 12
IIpomexyTounas arrecranus (JK3amMeH) 6
Bcero: 160
AHIIOO Paboyas nporpamma 1o qucuuIuIiHe MaTemartika
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3. YCJIOBUS PEAJIM3AIIAU ITPOTPAMMBI YUYEBHOM JUCIIUILIVHBI

3.1. TpeboBaHHMsI K MMHUMAJILHOMY MaTepHAJbHO-TEXHHYECKOMY O0ecreqdeHHI0
Jnist peanu3anuu nporpaMmmbl ya4eOHOM JUCIUIUIMHBI TPEYCMOTPEHO HAIUYHE:

000pPY10BAHHOI0 Y4eOHOr0 Ka0uHeTa 00111e00pa30BaTEIbHbIX TUCIUIUINH |

— pabouee MeCTO MpernoiaBaTess

— II0CaJ0uHble MecTa 00yJaromuXxcs (M0 KOJIMYECTBY OOy4aroIUXCsl)
— JIOCKa yu4eHHYEeCKas

— CTEH] «001e0o0pa3oBaTeIIbHBIC TUCITUTUTHHED)

— KOMIUICKT y‘-IC6HO-MeTOI[H‘~ICCKOfI AOKYMCHTalIn

— KOMIUIICKT OLICHOYHBIX CPCACTB IO JUCHUIIJIMHE

— HarJsiaHbIC ocoOus u paBI[aTOqHI)IfI Marepurall 1o TcMam

TEXHHYECKHX CPEJACTB O0VUECHMNS .

— TEePEeHOCHOW MYJIbTUMEAUWHBIN KOMILIEKC C IPOrpaMMHBIM 00ecriedeHreM

3.2. UndopmannonHoe odecriedeHUe peaTu3alnm NporpamMmsbl:

Jnst peanmzarnuu iporpammbl B Oubnuoreunom douae AHIIOO «KoTenbHUKOBCKUI
KOJUIe/DK OM3HEca» HMMEIOTCS B HAJUYMM TIeYaTHble M DJIEKTPOHHbIE 00pa3oBaTeNIbHbIE U
nH(OPMaLMOHHBIE PECYPCHI.

3.2.1. OcHOBHBIC U31aHUHA

1. Maremaruka: yue0. I CTyA. ydpexkaeHuid cpen. mpod. oOpazoBaHus
/M.M.bammaxkoB.- 6-¢ u3n., ctep. — M . : U3narensckuii ieHTp «Akagemusi»,2019.,- 256 c.ISBN
978-5-4468-7888-8

2. Aunmaros, A. B. Maremaruka [DnekTpoHHBIN pecypce] : yaebnoe mocooue ms CI1O /
A. B. AnmaroB. — 2-e¢ u3a. — DnekTp. TekcToBble AaHHbIe. — CapatoB : [IpodobOpazoBanue,
An IIu Dp Menua, 2018. — 162 c. — 978-5-4486-0403-4, 978-5-4488-0215-7. — Pexum
noctyna: http://www.iprbookshop.ru/80328.html

3. Topromkun, A. I1. Maremaruka [DneKTpoHHBIN pecypc]| : yueObHoe mocodbue / A. I1.
lNopromikun; nox pen. M. U. Bonunvapa. — DnekTp. TekcToBble gaHHble. — CaparoB: Al [Iu
Op Memma, 2019. — 824 «c¢. — 978-5-4486-0735-6. — Pexum moctyna:
http://www.iprbookshop.ru/83654.html

4, Amumon II.A., FO.M. Komsarun, M.B. TkaueB. Maremaruka: anareOpa u Hadajo
MareMmarndeckoro aHaimsa, reomerpus. / II.A. Amumon, M.IO. Konsarun. - 3-¢ m3a. - M.:
[Ipoceemenue, 2016. - 463 c.

5. bammakos M.M. Marematuka: anrebpa U Hadajlo MaTeMaTHYECKOTO aHAlu3a,
reomerpus.: yued. s crya. VYupexnenuit CIIO / M.U. bammakoB. - 3-e u3g. - M.:
«Axagemusa», 2017. - 256 c.

6. Komsarun HO.M., TkaueBa M.B, ®enepoa H.E. u ap. mox pexn. XKwmwxkuenko A.b.
AnreOpa ¥ Hayajla MaTeMaTH4ecKoro aHanusa (0a3oBblil U poduiIbHBI ypoBHH). 10 KI1. — M.,
2015.

7. Huxonsckuit C.M., IlotanoB M.K., Pemernukos H.H. u ap. AnreGpa u Hauana
MaTeMaTH4eCcKOTo aHanu3a (6a30Bblil U npoduiabHb ypoBHN). 10, 11 k1. — M., 2016.

8. ®enopoBa H.E.Anrebpa u Havajio MaTeMaTHMuYeCKOro aHaiu3a. MeToauueckue
pexomenganuu. 10-11 xmaccel: y4ue0. IlocoOme mns oGmeoOpasoBar. opranmzauuit / H.E.
®denoposa, M.B. Tkauesa. - 3-e uzn., nepepad. - M.: [Ipocemenune, 2017. - 172 c.

3.2.2. lonoJqHUTEIbHbIE HCTOYHUKH:

AHITOO Pabouas nporpamma 1o qucuuIuiiHe MaTemartika
«KOTeIpHIKOBCKUI CnenuansHocts 40.02.04 FOpucnpyneHnus Ctp. 37 n3 41
KOJLJIEIK Ou3Heca» Astop Ocunosa S.A.



1. Tlopromkun, A. T1. Marematuka [DneKTpoHHBIN pecypc]: yueOHoe mocobdue / A.

1. Topromikun; nox pea. M. Y. Boaunuapa. — DnexTp. TekcToBble naHHble. — CaparoB : Al
I[Iu Dp Memma, 2019. — 824 c. — 978-5-4486-0735-6. — Pexum pocryma:
http://www.iprbookshop.ru/83654.htmi

2. MaremaTuka: yued. A CTyHd. YyupexaeHud cpen. mnpod. oOpasoBaHus

/M.N.bammaxkoB.- 6-¢ u3n., crep. — M.: M3natenbckuii nieHTp «Akamgemus»,2019.,- 256 c.ISBN
978-5-4468-7888-8

3. AnmaroB, A. B. Marematuka [DJeKTpOHHBIA pecypc|: ydeOHOe mmocoOme Juist
CIIO / A. B. AmmaroB. — 2-¢ u3l. — DIJEKTp. TEKCTOBbIe HaHHble. — CaparoB :
[IpodobpaszoBanue, Ait [Im Dp Memma, 2018. — 162 c. — 978-5-4486-0403-4, 978-5-4488-
0215-7. — Pexum goctyma: http://www.iprbookshop.ru/80328.html

3.2.3. UuTepHeT - pecypchbl:
1. 1http://www.iprbooks.ru
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4. KOHTPOJIb U OHEHKA PE3YJBTATOB OCBOEHUS
OB EOBPA30OBATEJIbHOMIUCHUIINHDI
KoHTpons u oIleHKa pe3ylbTaTOB OCBOEHHUS OO0I1€00pa30BaTeIbHON AMCLUIIIHMHbI
PaCKpBIBAIOTCS Yepe3 TUCHHUIUTMHAPHBIC PE3YNIbTaThl, HAllpaBJICHHbIE HA (JOPMUPOBAHHE OOIINX
1 IpoeCCHOHANBHBIX KOMIIETCHIIMH 10 pa3/ieslaM B TEMaM COJIepKaHus yIeOHOTO MaTepHaa.

Oomasi/npodeccuonanbHasi Pa3znen/Tema Tun OLIEHOYHBIX
KOMIIeTEHIIUs MeponpusITUs
OK 01. Beibupars cmocobwr | Tema 1.1, 1.2I1-o/cl, 1.3, | TectupoBanue
perieHus s3amau | 1.411-o/c, 1.511-o/c, 1.6. VYerHbIl onpoc
npodeccuoHaIbHOM Temor 2.1- 2.7, 2.8 Il-o/c, | Maremaruueckuii UKTAHT
NESITeILHOCTH  TPUMEHUTENBHO | 2.9. [IpencraBnenue
K pa3JINYHbIM KOHTEKCTaM Temsr 3.1 - 3.5, 3.6I1-0/c, | pe3ynbTaToB NPAKTHUECKUX

3.7. pabot

Temor 4.1 - 4.4, 4.5I1-o/c, | KontponrHas pabota

4.6. Brinonnenue 3aMaHui

Temobr 5.1, 5.2, 5.3[1-0/c, | mpomexyTOUHOI

5,4, 5.5I1-o/c, 5.6. aTTecTaluu

Temur 6.1 - 6.5, 6.6I1-0/c,

6.7-6.9.

Temsr 7.1, 7.2, 7.311-0/c,

714-7.17.
OK 02. UcnonszoBare | Tema 1.1, 1.2I1-o/c, 1.3, | TectupoBanue
COBpeMeHHBIE cpencTBa moucka, | 1.411-o/c, 1.511-o/c, 1.6. YcTHBI# onpoc
aHanu3za W uwHTepnperauuud | Temsl 2.1- 2.7, 2.8 TI-o/c, | MaremaTH4eCKuii TUKTAHT
nHpopManuu, 2.9. [IpencraBnenne
u nndopmarmonnsie | Temsr 3.1 - 3.5, 3.6I1-0/c, | pe3yabTaToB MPaKTUUYECKHUX
TEXHOJIOTUU JJis BbINOJHEHUs | 3.7. pabot
3aja4 npodeccuonanpHor | Temsr 4.1 - 4.4, 4.511-o/c, | KoHTposibHas pabota
NesITeNIbHOCTH 4.6. Brimosinenue 3a/laHui

Temobr 5.1, 5.2, 5.3[1-0/c, | mpomexyTo4HOM

5,4, 5.5I1-o/c, 5.6. aTTecTaluu

Temnr 6.1 - 6.5, 6.6I1-0/c,

6.7-6.9.

Temsr 7.1, 7.2, 7.3I1-0/c,

74-1.7
OK 03. [TnanupoBate | Tema 1.1, 1.21I-o/c, 1.3, | TectupoBanue
u peanusoBbiBaTh cobctBenHoe | 1.411-o/c, 1.511-o/c, 1.6. VYcTHBIM onpoc
npodeccruoHanIbHOE Temnr 2.1- 2.7, 2.8 II-o/c, | MaremaTtuyeckuii AUKTaHT
u JTUYHOCTHOE pa3Butue, | 2.9. [IpencraBnenue
pEANPUHUMATENBCKYIO Temsr 3.1 - 3.5, 3.6I1-0/c, | pe3yabTaTOB MPaKTHUYECKUX
NeATEIHLHOCTD 3.7. pabot
B npodeccuonanbHoil cdepe, | Temsr 4.1 - 4.4, 4.511-0/c, | KonTponrHas pabota
HCII0JIb30BAaTh 3HaHus | 4.6. Brimonnenue 3a/laHui
no ¢uuancoBoil rpamotHoctu | Temer 6.1 - 6.5, 6.6I1-0/c, | mpomexyTOUHOM

UMpodeccronanbHoeopreHTHPOBAHHOE COMIEPKAHKE (CONEPIKAHNE MPUKIIATHOTO MOJLYJIs)
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B Pa3IUYHBIX JKU3HEHHBIX | 6.7-6.9. aTTeCTalUU
CUTYaIUSIX Temwr 7.1, 7.2, 7.3I1-0/c,

74-7.7
OK 04. OddextuBrno | Tema 1.1, 1.211-o/c, 1.3, | TectupoBanue

B3aUMO/ICIICTBOBaTh U paboOTaTh
B KOJIJIEKTUBE U KOMaH/E

1.4IT-o/c, 1.5I1-o0/c, 1.6.
Temur 4.1 - 4.4, 4.5I1-0/c,
4.6.

Temur 5.1, 5.2, 5.3I1-o/c,
5,4, 5.5I1-o/c, 5.6.

Temsur 6.1 - 6.5, 6.6I1-0/c,

VYerHbIi onpoc
MaremaTuyecKuil JUKTaHT
IIpencraBienue
pE3yJabTaTOB TMPAKTUYECKUX
pabot

KonTponbHas padbora

6.7-6.9. Brimomxenue 3aJJaHui
Temor 7.1, 7.2, 7.311-0/c, | mpomexyTOYHOI
14-7.7 aTTecTaluu

OK 05. OcymectBisate yctHyo | Tema 1.1, 1.2I1-o/c, 1.3, | TecrtupoBanue

U NHUCBMCHHYIO KOMMYHHKAIIUIO

Ha TOCYJapCTBEHHOM  SI3BIKE
Poccniickoit denepannu
c y4eToOM 0COOEHHOCTEH
COIMAIBHOTO

U KyJIbTYPHOTO KOHTEKCTa

1.411-o0/c, 1.511-0/c, 1.6.
Temsr 2.1- 2.7, 2.8 II-o/c,
2.9.

Temur 3.1 - 3.5, 3.6I1-0/c,
3.7.

Temur 4.1 - 4.4, 4.511-0/c,

VYerHbIM onpoc
MareMmaTudecKknii JUKTaHT
[IpencraBnenue
pPE3YIHTATOB TPAKTUUECKUX
pabot

KonTponbhas pabora

4.6. Brinonnenue 3aMaHui
Temsr 5.1, 5.2, 5.311-o/c, | mpoMexXyTOUHOM
5,4, 5.511-o0/c, 5.6 aTTecTaluu

OK 06. Iposiasate rpaknancko- | Tema 1.1, 1.2I1-o/c, 1.3, | TecrupoBanmue

MaTPUOTHYECKYIO nosuruio, | 1.4I1-o/c, 1.5I1-o/c, 1.6. YcTHBI# onpoc
JIEMOHCTpUpOBaTh  oco3HaHHoe | Temwr 2.1- 2.7, 2.8 Il-o/c, | MaTemaTuyecKuii TUKTaHT
[IOBENICHUE Ha ocHoBe | 2.9. [IpencraBnenne
TPaJIULIMOHHBIX Tembr 4.1 - 4.4, 4.5I1-0/c, | pe3ynbTaTOB NPAKTUUECKUX
o01IeuenioBeYeckx IeHHOCTeH, | 4.6. pabot
B ToM uyucie ¢ yderom | Temwr 5.1, 5.2, 5.3I1-o/c, | KoHnTposbHas pabota
rapMOHHU3ALUN 5,4, 5.5I1-o/c, 5.6. Brimonnenue 3aJaHui
MeEKHAIMOHAJIBLHBIX Tembr 7.1, 7.2, 7.3I1-0/c, | mpomMexyTOYHOM
Y MEKPEIUTHO3HBIX OTHOIICHUH, | 7.4 - 7.7 aTTecTalun
MIPUMEHSATH CTaHJapThI
AHTUKOPPYIIIUOHHOTO
ITOBCACHUS
OK 07. CopeiictBoBats | Tema 1.1, 1.2I1-o/c, 1.3, | TecrupoBanme
COXPAHEHUIO okpyxaromeit | 1.4I1-o/c, 1.5I1-o/c, 1.6. VYcTHBIM onpoc
Cpenpl, pecypcocoepexennto, | Temsr 2.1- 2.7, 2.8 I1-o/c, | MaremaTu4eckuii TUKTaHT
MIPUMEHSTH 3HaHus | 2.9. [Ipencrapienue
00 H3MEHCHHU knumata, | Temsr 3.1 - 3.5, 3.6I1-0/c, | pe3yabTaToB MPaKTHYECKUX
IIPUHIIMIIBI 6epexnuBoro | 3.7. pabot
MIPOU3BO/ICTBA, spdextuBno | Temsr 5.1, 5.2, 5.3[1-o/c, | KontponbHas paboTa
neiicTBoBaTh B upe3BbIvaiiHbIX | 5,4, 5.501-0/c, 5.6. Brinonnenue 3aJIaHuMN
CUTYyaLUAX Temsr 6.1 - 6.5, 6.6I1-0/c, | MpoMeXyTOUHOM
6.7-6.9 aTTeCTalluU
IIK... IT-o/c
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