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PabGowas mporpamma pa3paboTaHa B COOTBETCTBHM C TpeboBaHusiMu DenepanbHOTO
roCcy/IapCcTBEHHOr0 00pa30BaTEIbHOTO CTaHJApTa CPETHEro MpoQecCHOHATBHOr0 00pa3oBaHUs
no crnenuansHocTH  21.02.01 PaspaGorka w® 9KcrlyaTauuss HeQTSHBIX H  Ta30BBIX
MECTOpOXKAeHUMU, yTBepxkAeHHOr0 [Ipukazom Munnpocsemenus Poccun ot 08.11.2023, No 833
(3apeructpupoBanHoro MunuctepctBoM octuiuu PO 04.12.2023, peructpanuoHHbiii Ne
76249) Ha OCHOBaHHMH MPUMEPHON OCHOBHOM 00pa30BaTEIHHOM MPOTPaMMBbI, PEKOMEHI0BAaHHOM
@enepanbHBIM  TOCYIAPCTBEHHBIM OIOJKETHBIM 00pa30oBaTEeNbHBIM  yUpPEXKICHHEM
JOTIOTHUTEILHOTO npodeccnoHanIbHOTO o0Opa3oBaHus «UHCTuTyT pa3BUTHUA
npodeccuonansHoro obpazoanus («®@I'BOY JIIIO HPIIO») B KauecTBe NPUMEPHOMA
IpOrpaMMbl JUIsl pealu3aliil OCHOBHOW MpodeccnoHanbHOi 00pa3oBaTeIbHOW MPOrpaMMBI
CIIO Ha 6a3e oCHOBHOTO 00IIero 00pa3oBaHUs C MOJYYCHHUEM CPEIHEro oomero oopa3oBaHUs
(mpotoxost Ne 14 ot 30 HOs1Opst 2022r.)
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1. OBIIAA XAPAKTEPUCTHUKA gABO‘—IEFI ITPOI'PAMMBbI
OBIIEOBPA3OBATEJIbHOU JUCHUIIJINHBI

1.1 Mecto MCHMIUIMHBI B  CTPYKType OCHOBHOH npodgeccHoHAIbHOI

00pa3oBaTeJIbHON NMPOrPaAMMBbI
Oobmeobpa3oBarenbHas aucuuiuiiHa «MareMaThkay SBISIETCS O00S3aTENbHOM YacThIO
00111e00pa3oBaTeIbHOTO IMKIIAa 00pa3oBaTeabHOW mporpamMmbl B cooTBeTcTBUH ¢ DPI'OC mo
cnennanbHoctd 21.02.01 Pa3paboTka u sKcrryaTanus HEPTSHBIX U Ta30BBIX MECTOPOXKICHHI
yMEHHSIMHU U 3HaHusIMU 1 Ha ocHoBe PI'OC COO.
1.2 llenu u n1aHUpyeMble Pe3yJbTaThl 0CBOCHHS THCIUILTHHbI

Coneprxanue

MIPOrpaMMBbI

0011e006pa3oBaTeIbHOM

JUCIHHUITIMHBI «Maremaruka

HAIPABIICHO HA JIOCTHKEHUE PE3yJIbTAaTOB €€ M3yUeHUsl B cOOTBeTCTBUHU ¢ TpeboBanusimMu OI'OC
COO c yuerom npodeccuonanbHoi HanpasieHHoctu GI'OC CIIO.
1.2.2. [lianupyeMble pe3y/bTAaThl OCBOCHUS 0011€00pPa30BATEJIbHOM IMCIHHUIIMHBI B

cootBeTcTBHH ¢ PI'OC CITIO u Ha ocHoBe PI'OC COO:

Ocoboe 3HayeHue aucuuIUIMHA uMeeT npu ¢opmupoBanuu u passurun OK un IIK.
Komnerenuuu obyuvaromerocs, popMupyeMble B pe3yibTare ocBoeHus aucuuruivabel: OK 01,
OK 02, OK 03, OK 04, OK 05, OK 06, OK 07, TIK 1.2.

O0mue KOMNEeTeHIUU

IInanupyemsble pe3yJbTaTbl 00yUeHHs

npohecCHOHAIBHON IeSITeIbHOCTH,
OBnajieHHe YHUBEPCAJIbHBIMH Y4eOHBIMH
IIO3HAaBaTCJIIbHBIMU I[eﬁCTBHSIMPIZ

a) 6a30BbIe TIOTUYECKUE IEHCTBUS:

- CaMOCTOATENIbHO (OPMYJIUpPOBATh U
aKTyaJIH3UpOBaTh nmpobiemy,
paccMmarpuBaTh €€ BCECTOPOHHE;

- YCTaHaBJIMBaTh CYLIECTBEHHbIN NIPU3HAK

WIA  OCHOBaHWs  JUIi  CPaBHEHWUS,
KIaccu(UKauy 1 0000IIeHNS;

- OmpelessiTh  IEIH  JESATENbHOCTH,
3a]aBaTh MapaMeTphl W KPUTEPHU HX
IOCTHIKEHUS,

- BBIABIIATH 3aKOHOMEPHOCTH u
MPOTHBOPEYHMsST B  PacCMaTPUBAEMBIX
SIBJIICHUSX,

- BHOCUTb KOPPEKTHBBI B JI€SITEIILHOCTb,
OIIECHUBAaTh COOTBETCTBHE PpE3yJbTATOB
LIeNIIM, OLIEHUBATh PHUCKH IOCIIEICTBUI
JIeSITEILHOCTH,

- pa3BUBAaTh KPEAaTMBHOE MBILIJIEHUE MPU
PEIICHIH XU3HSHHBIX ITPOOIIeM

0) 6azoBBIC UCCIIEIOBATEIbCKIE
JIEUCTBUSL:

- BIAJIETh HaBBIKAMU y4eOHO-
HCCIIEI0BATENIbCKOM u IIPOEKTHOMI
ACATCIIBHOCTH, HaBbIKAMH Pa3pCIICHUA
npo0iem;

- BBISABIIATH MPUYUHHO-CJIICACTBCHHBIC

O0mue JucuMnianHapHbIe

OK 01. Beibupats B yacTtu Tpy10BOro BOCuTaHUS: -BJIAJIETH METOLAMHU JIOKa3aTeNbLCTB,

CIIOCOOBI PEIICHHUS - TOTOBHOCTh K TpYyAy, OCO3HAaHWE | AJIrOPUTMAMH pEIIeHUs 3ajad; YyMEHUe

Bagay LIEHHOCTH MacTepCTBa, TPyAoIo0ue; (GbopMyIHpPOBaTh OMNPEACICHHS, AKCHOMBI H

mpoeCCHOHATBHOM - TOTOBHOCTh K aKTUBHOH NEATENHHOCTH | TEOpPEMbl, MPUMEHATh WX, [POBOJUTH

e TeIbHOCTH TEXHOJIOTHYECKOM u COIMANbHOM | JOKa3aTelIbHble  pacCy X IEeHUs B  XOJe
MIPUMEHUTETIHLHO HaIpaBJICHHOCTH, CIOCOOHOCTh | pEIICHHUS 3a7ay;

Pa3ITUYHBIM HUHUIUUPOBATH, TUTAHUPOBATH U | - yMETh ONEpUPOBATh MOHATUAMHU: CTETICHb

OHTEKCTaM CaMOCTOSITENIFHO  BBINIONHATH  TaKyk | dYHcia, JOrapu(M YHCIa; YMEHUE BBHITOTHATH

JIEATEIILHOCTb, BEIUHCIICHUE 3HAUYCHUH W mpeoOpa3oBaHUL

- WHTEepec K pa3udHbIM  cdepaM | BBIpaKEHHUH CO CTETNEHSMH U JOorapudmamu,

npeoOpa3oBaHus JIpOOHO-pannOHAIBHBIX
BBIPA)KEHUH;

- yMeTb  OIEpHUpOBaTh  IOHATHSIMU:
paruoHabHEIE, UppaoHaJbHbIE,
MOKa3aTeJbHbIE, CTETICHHBIE,
jorapupMHUYECKUe,  TPUTOHOMETPUYECKHE

YPaBHEHHUSI U HEPABEHCTBA, UX CUCTEMBI;
- YMETb ONEPUPOBATH MOHATUAMH: HYHKIHS,

HerpepbIBHAss ~ (QYHKUUMS,  NPOM3BOAHAS,
nepBooOpasHasi, ONpEIEJCHHBIH HHTETpa;
yMeHHe HaXoJUTh TIPOU3BO/IHBIE
3JIEMEHTAPHBIX (byHKIMH, HCTIOJNB3YS
CIpaBOYHBIE MaTepHaibl, MHCCIEI0BaTh B
npocTedmmx — ciydyasx — (QYHKOMH —~— Ha
MOHOTOHHOCTh, HAaXOOUTh HaumOoOJBIINE U

HaVMEHBIINE 3HAYeHWsS (YHKIHWH; CTPOUTH
rpa¢MKd MHOTOWICHOB C HCIOJIb30BaHUEM
anmnapara MaTEMaTH4YECKOTO aHaIu3a;
MPUMEHATh TPOW3BOAHYIO TIPH PEIICHUH
3aJad Ha JBWKCHHE; pemaTh IPaKTHKO-
OpPHEHTHPOBaHHBIC 331241 Ha HANOOJIbIINE U
HalMEHBIINE 3HA4YEeHUs, HAa HaXOXKAECHUE
IIyTH, CKOPOCTU U YCKOPEHHS;

- yMeTb  ONEpUpOBaTb  IOHSATHUSIMU:
paumoHanmbHass (QYHKIHS, MOKa3aTeJIbHas
¢byHKIH, CTEIIEHHAs ¢byHKIHS,
norapudmMmgecKas ¢GyHKIHA,

TpUrOHOMEeTpHYeckne (YHKINH, OOpaTHBIE
(GyHKINN, yYMEHHE CTPOWTh  rpaduku
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CBA3H u
BbIIBUT'aTh

aKTyaJIU3upoBaTh  3ajady,
TUIIOTE3y €€  PELICHus,
HaXOJIUTb apryMEHTBI UL
JOKa3aTeNbCTBA CBOMX  YTBEPXKICHUI,
3a1aBaTb  MapaMeTpbl U KPUTEPUH
peleHus;

- aHAJIM3MPOBaTh IMOIYYEHHBIE B XOJE
peleHus 3a1a4n pe3ynbTaTHI,
KPUTHUYECKHU OLICHUBATh ux
JIOCTOBEPHOCTb, IIPOrHO3UPOBATh
HU3MEHEHUE B HOBBIX YCIIOBUSIX;

-- yMeTb IICPEHOCUTb 3HaHUA B
IIO3HABATEIBHYID U IPAKTUYECKYIO
00J1acTH KHU3HEAEATCIHHOCTH;

- YMETb HHTETPUPOBATh 3HAHUSA U3
Pa3HbIX PEIMETHBIX 00IacTeH;

- BBIIBUraTb HOBBIE HICH, MNpPEIIaraTh
OpUTHHAJIbHBIE MOAXObI M PELLECHHUS;

U CIOCOOHOCTh MX HCIOJIB30BAHUS B
II03HABATEJIBHON U COLUAJIBHOM NIPAKTUKE

H3YYCHHBIX hyHKIWMIA, HCIOJIb30BaTh
rpaduKd  TPU  HM3YYCHUHM IMPOIECCOB U
3aBUCHMOCTEH, MpH pEUICHUH 3a7ad H3
JPYrUX y4eOHBIX TMPEIMETOB M 3ahad U3
peasbHON JKW3HH; BBIPAXaTh (OpPMyTaMu
3aBUCHMOCTH MEX/y BEJIMUNHAMHU;

- YMETh pellaTh TEKCTOBBIC 3a/a4d pa3HbIX
TUMOB (B TOM YHCJIE HA TPOLEHTHI, IOJIH U
YacTH, Ha [BIDKEHHE, paboTy, CTOMMOCTb
TOBApOB U yCIYT, HAJIOTH, 3a]1a4H U3 00J1aCTH
VOpAaBJICHUS  JIMYHBIMH W CEMEHHBIMU
(dbuHAHCAMH);  COCTABISTh  BBIPAXKCHHUS,
YpaBHCHHMSI, HCPABEHCTBA M WX CHUCTEMBI I10
YCIIOBHUIO 3a[]auM, WCCICI0BATh MOIYYCHHOE
pelliCHHe W OLCHUBATh MPABIONOA0O0HOCTD
Pe3yNbTaToB;

- YMETh ONEPUPOBATH MOHATHAMH: CpeIHEe
apupMeTHuecKoe, MeauaHa, Haubobliee u
HAMMEHBIIIee 3HAYCHHUS, pa3Max, JUCIIEPCHs,
CTaH/apTHOE OTKJIOHEHUE YHCIIOBOTO
Habopa; YMCHUE U3BIICKATh,
HHTEPIPETHPOBATH uHpopmanuio,
NPE/ICTaBICHHYIO B TabaMLax, Ha
quarpamMmax, — rpadukax, — OTpaKarolIyro
CBOMWCTBA pEAJIbHBIX NPOLIECCOB M SIBICHUIA;
NPEACTABISITh MHOOPMALUIO C  MOMOIIBIO
TabnMIy W JAMarpaMMm;  HCCIIEI0BAaTh
CTATHUCTHYECKHE [aHHBIE, B TOM 4YHCJIE C
NPUMEHEHUEM rpadHuecKUX METOAO0B |
AIIEKTPOHHBIX CPEJICTB;

- yMeThb  OMNEPHUPOBATh  MHOHITHUSIMH:
ClIydaifHBI OIBIT M CllydyaiiHOe coOOBITHE,
BEPOSITHOCTh CIIy4alHOTO COOBITHS; YMEHHE
BBIUUCIISATh BEPOSTHOCTH C HCIOJIb30BAHUEM
rpaduyeckux METOJIOB; PUMEHSTh
GopMyNbI  CIOXKEHHSIT M YMHOXCHHS
BEPOSITHOCTEH, KOMOHHATOpHBIE (AKThl H
bopMynBl MpH pEIIeHUH 3a]a4; OLCHUBATH
BEPOSITHOCTH peabHbIX coObITHI;
3HAKOMCTBO CO CIyYallHBIMH BEIUYUHAMH;
yYMEHHE MPHUBOJIUTH MPUMEPBI MPOSIBICHUS
3aKOHA OOJBIIMX YHCENl B MHPUPOIHBIX H
0OIIIECTBEHHBIX SBJICHHSX;

- YMETh OINEPHUPOBATH MMOHATHUSIMH: TOYKa,

npsimasi, IJIOCKOCTb, IIPOCTPAHCTBO,
JIBYTpaHHbII yroi, CKPEILUBAIOLIUECS
psiMbIE, HapajljIeIbHOCTh u
HEPIEHUKYIISIPHOCTD HPSIMBIX U

IUIOCKOCTEH, Yrojl MEeXIy INpsMbIMH, YTroJ
MEXAY TPSIMOH M TUIOCKOCTBIO, YTOJ MEXIy
IUIOCKOCTSIMH, PACCTOSIHHE OT TOYKH JIO
TUIOCKOCTH, PAaCCTOSIHHE MEXIy IpSIMBIMH,
paccTosiHHe MEXIy IIJIOCKOCTSAMH; YMEHHUE
UCIIONIb30BaTh ~ NPU  pEHICHHH  33/1a4
n3y4eHHbIe (DAKThI U TEOPEMBbI IJIAHUMETPHUH;
yYMEHHE OIICHHBATh pa3Mepbl OOBEKTOB
OKPY’KaloLIero MUpa;

- yMeThb  ONEpPUpOBaTh  HOHSITHSIMH:
MHOTOTPaHHUK, CEYeHHE MHOTOIPaHHUKA,
Ky0, mapajuienenuiiesl, npusMa, NHpaMHja,
¢urypa u HOBEpXHOCTb BpAICHUS, IWJINHIID,
KOHyc, map, cdepa, cedeHus Guryps
BpallleH!s], MJIOCKOCTbh, Kacaromascs chepsl,
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LWIMHAPA, KOHyCa, IUIOLIa]b IOBEPXHOCTH
NUpaMuAbl, TPHU3MbI, KOHYyCa, LIIMHIpA,
TUIOIA/Ib cepsr, o0BeM KyOa,
IPSIMOYTOJIEHOTO HapasuieNieTnIe a,
MUpaMUAbl, TPHU3MbI, IMIMHAPA, KOHYCa,
mapa; yMEHHEe H300paxaTh MHOTOTPaHHUKH
U TIOBEPXHOCTH BpANICHUS, WX CEUCHUSI OT
pyKHu, c MIOMOIIIBIO YEPTEKHBIX
WHCTPYMEHTOB M DJIEKTPOHHBIX CPEJCTB;
YMEHHE  paclo3HaBaTh CHUMMETPHIO B
MPOCTPAHCTBE; yMeHHe pacrio3HaBath
NpaBHJIbHbIE MHOTOIPaHHUKH;

YMETb OIlEpUpPOBaTh MOHATUSIMHU: JIBIKCHHE
B TPOCTPAHCTBE, IIOJ00OHBIE (UTYPHI B
MPOCTPAHCTBE; HCIOJIB30BAaTh OTHOIICHHUE
IUIOIAe  TMOBEPXHOCTEH W 00BEMOB
MOTOOHBIX (GUTYp TPH PEIICHUH 3a1ad;

- YMETh  BBIYHCIATH T'€OMETPUYECKHE
BEJINYMHBI (JUIMHA, YTOJI, IUIOIanb, 00BeM,

IO MOBEPXHOCTH), UCIIOJb3YS
n3y4eHHbIe (POPMYIIBI U METO/BI;

- YMETh OIIEpUPOBAThH HNOHATHUAMMU:
IPSIMOYTOJIbHAS cucrema KOOpJUHAT,

KOOpAMHATBI TOYKH, BEKTOp, KOOPAWHATEHI
BEKTOpa, CKalIpHOE IPOU3BEIECHUE, YIrOi
MEXAY BEKTOpaMH, CyMMa BEKTOpOB,
MPOM3BEACHNE BEKTOPA HA YHCIIO; HAXOIUTh
c MIOMOIIBIO M3yYECHHBIX ¢dopmyn
KOOPJMHATHI CEPEIMHBI OTPE3Ka, PACCTOSHHE
MEXAY OBYMS TOUKaMU;

-yM€Th BBIOMPATh MOAXOSIINHA H3y4CHHBIH
METOJ Ul pElIeHHs 3a/add, paclo3HaBaTb
Maremaruueckue (akThl ¥ MaTeMaTH4ecKue
MOJIEIM B TPHPOTHBIX U OOIIECTBEHHBIX
SIBICHUSX, B HCKYCCTBE; YMEHHE NPHUBOAMUTH
INpUMEpPbl  MaTeMaTH4YeCKHX  OTKPBITHIL
pOCCHICKOH M MHUPOBOH MAaTeMaTHYeCKOM
HaYKH

OK 02. Mcnonbs3oBaTh
COBpEMEHHBIE CPEICTBA
[OWCKa, aHAJIN3a 1
MHTEPIIPETALH
MHPOPMALINH, U
mH(pOpMaLMOHHbIE
TEXHOJIOTHH JIJIsI
BBITTOJTHEHHS 32,14
poeCCHOHATBHOMI

e TeTbHOCTH

B  obmacth  UEHHOCTH  Hay4YHOTO
MO3HAHUS:

-chopMupOBaHHOCTH MHPOBO33PEHHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSA HayKu u
0OIIIECTBEHHON TPAaKTHKH, OCHOBAHHOTO
Ha JUajore KyjibTyp, CIIOCOOCTBYIOIIETO
OCO3HAHHUIO CBOETO MecTa B
MOJIMKYJBTYPHOM MHUPE;

- COBEpIIECHCTBOBAHUE  S3BIKOBOW U
YUTATEIbCKON KYJbTYpPhl KaK CpEACTBa
B3aUMOJICHCTBUSl MEXIy JIOABMH U
TI03HAHUS MUDA;

- OCO3HaHME  UEHHOCTH  Hay4YHOH

JCATCIBHOCTH, TOTOBHOCTb
OCYyHICCTBJIATH MIPOCKTHYIO n
HCCIICA0BATCIILCKYIO JACATCIBbHOCTD

WHAWBUIYAJIbHO U B TpYIIIIE.

OrnageHne yHUBEPCATHHBIMU y4eOHBIMU
IIO3HAaBATCIbHBIMU ﬂeﬁCTBHﬂMHI

B) paboTta ¢ nH(pOpMaImen:

- BJIAACTH HaBbIKAMHU TMOJTYYCHUA
nHGOpPMAIIMA W3 HUCTOYHUKOB Pa3HBIX
THIIOB, CaMOCTOSITEJIBHO OCYIIECTBISTD
TIONCK, AaHaJM3, CHUCTEMAaTH3alMI0 M

- yMeTb  ONEpPHpOBaTh  HOHITHSIMH:
panmoHanmbHass (QYHKIWS, MOKa3aTeIbHas
¢byHKIHS, CTeTIeHHAst ¢byHKIHS,
norapupMmgecKas ¢byHKIWA,
TPUTOHOMETpUUYECKHE (QYHKIMH, OOpaTHbIE
GbyHKINMH;  YMEHHE  CTPOWUTh  TpaduKH
N3y4YEeHHBIX ¢byHKLMH, UCIIOJIb30BAaTh
rpadUkd TpH  HM3YYEHHH [POLIECCOB H
3aBUCHMOCTEH, IpH pEUICHUH 3a7ad M3
JPYrUX y4eOHBIX IMPEIMETOB M 3ahady U3
peasbHOW JKW3HH; BBIpaXaTh (GOpPMyIaMu
3aBUCHMOCTH MEXy BEJIMUNHAMU;

- yMeTb  ONEpPHUpOBaTh  HOHITHSIMH:
TOXJIECTBO, TOXKIECTBEHHOE
npeoOpa3oBaHKe, ypaBHEHHE, HEPaBEHCTBO,
chucTeMa  YpaBHEHHMI M HEpPaBEHCTB,
PaBHOCWIIBHOCTb ypaBHEHHH, HEPaBEHCTB U
CHCTEM, pallMOHAIIbHBIC, HPPAIMOHANbHBIC,
HOKa3aTelbHbIEe, CTETICHHbIE,
norapuMUYECKUe,  TPUTOHOMETPHYECKHUE
ypaBHEHHsI, HEPABEHCTBA M CHUCTEMbI; YMETh
peliath ypaBHEHHsI, HEPABEHCTBA U CUCTEMBI
C TIOMOIIBIO PAa3JIMYHBIX MPHEMOB; pPEIIaTh
YpaBHEHHsI, HEPaBEHCTBA M CHCTEMBI C
apamMeTpoM; PUMEHSITh ypaBHEHUS,
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HHTEPIIPETALHUIO nHdpopManuu
Ppa3IMuHbIX BUJIOB u ¢dopm
NPeNICTaBICHUS;

- co3maBaTh TEKCTBl B  PaslIMYHBIX
¢dopmaTax ¢  y4eTOM  Ha3HAYCHHUS
HHGOPMAMK W LEJICBOH ayAWUTOpHH,
BEIOMpas ONTHMAIIEHYIO bopmy
NPENCTaBICHUS U BU3yaJIH3aLlHN;

- OLICHHUBATh JIOCTOBEPHOCTH,
JIETUTUMHOCTh uHpopmanuy, ee
COOTBETCTBHE NPABOBBIM M MOpPaJbHO-
STHYECKUM HOpMaMm;

- UCIIOJIb30BaTh cpencraa
HHPOPMAITNOHHBIX u
KOMMYHHMKAIIMOHHBIX ~ TEXHOJOTHH B
penieHnu KOTHUTHBHBIX,

KOMMYHUKATUBHBIX U OPraHU3allMOHHBIX
3amad ¢ coOmromeHWeM — TpeOoBaHHI
SPrOHOMHKH, TEXHHKH O€30MacHOCTH,
TMTHEHBI, pecypcocoepexeHus,
MPAaBOBBIX U JTUYECKUX HOPM, HOPM
UH(POPMAIMOHHON OE30MaCHOCTH;

- BJAJCTh HABBIKAMHU DPACIO3HABAHUS U
3amuThl MHGOpPMaIUK, HHHOPMALMOHHOM
0€30MaCHOCTH JINYHOCTH

HEpaBEHCTBA, MX CUCTEMbI Ui peEIICHUs
MaTeMaTHUeCKUX 3a7ad M 33dad U3
pa3M9HBIX oOjacTeil Haykn W peabHOI
JKHU3HU;

- YMETb CBOOOIHO ONEPHPOBATH MOHITHSIMH:

IBIKCHHE, HapajIenbHbIH nepeHoc,
CHUMMETPHS Ha IUIOCKOCTH ¥ B IIPOCTPAHCTBE,
TIOBOPOT, npeoOpa3oBaHue mo100us,

no00HbIe  (UTYPBI, YMETh PACIO3HABAThH
paBHBIC U OJO0HBIC (QUTYPHI, B TOM YHCJIC B
MPUPOJIC, HCKYCCTBE, apXUTEKType; YMETh
HCIIOJIb30BaTh T€OMETPUYCCKUE OTHOIICHUS,
HAaXOIUTh TCOMETPHUUCCKUE BEIUYUHBL
(nmwHA, yroy, mIOmAns, o0OBEM) TIpPH
pelieHuH 3aja4 W3  JPYruX  y4eOHBIX
MPEJIMETOB U M3 PEaTbHOU JKU3HH

OK 03. [TnanupoBats u
[pea30BEIBAT
COOCTBEHHOE
MpoeCCHOHATHHOE H
IITYHOCTHOE pa3BUTHE,
MpeIPUHIMATEIECKYIO
MesITeIbHOCTD B
mpoeCCHOHATBHOMI
chepe, ucmob30BaTh
BHaHUS 110 (PUHAHCOBOM
rPaMOTHOCTH B
[Pa3JINYHBIX JKU3HEHHBIX
CUTYyaIHSIX

B oOmactu  1yXOBHO-HPaBCTBEHHOTO
BOCTIMTaHHUSA:

--  cOopMHPOBaHHOCTh HPABCTBEHHOTO
CO3HAHUS, STHYECKOTO TTOBEICHNS;

- CIIOCOOHOCTH OIICHWBATh CHUTYalUI0 U
MPUHAMATE  OCO3HAHHBIC  pEIICHUS,
OpPUCHTHUPYSICH Ha MOpaJBHO-
HPaBCTBEHHBIC HOPMBI U IIEHHOCTH;

- OCO3HaHWE JHYHOTO BKIaja B
MOCTPOCHUE YCTOMUMUBOTO OYAyIIero;

- OTBETCTBEHHOE OTHOIIEHHWE K CBOUM
pomutensiM ¥ (WIKM) JAPYTUM WICHAM
CEMBbH, CO3/JIaHHI0 CEMbH Ha OCHOBE
OCO3HAaHHOTO  MPHHATHS  IEHHOCTEH
CeMEHHONH MHU3HM B COOTBETCTBUU C
TpaguusMu HaponoB Poccum;
OgnagcHue YHHUBEPCaIbHBIMH
PETYISATHBHBIME JEHCTBUSMU:

a) cCaMOOpTraHMU3aIIVsI:

- CaMOCTOATCIIBHO OCYIIECTBJIATH
IMMO3HAaBATCIbHYIO JACATCIBbHOCTD,
BbBISABJIATH HpO6J’IeMLI, CTaBUThb u

(dbopMynrpoBaTh COOCTBEHHBIE 3a1ayll B
o0pa3oBaTeNbHON  JESATEILHOCTH u
JKU3HEHHBIX CUTYyalUsX;

- CaMOCTOSITENBHO COCTaBIATh  IUIAH
peleHus poOIIeMbI c y4eToM
HUMEIOLINXCS  PECYpPCOB,  COOCTBEHHBIX
BO3MOKHOCTEH U MPENNOYTEHUN;

- JaBaTh OLIEHKY HOBBIM CUTYyal[UsM;
CHOCOOCTBOBaTh  (pOpMHpOBaHHIO U
MPOSIBIIGHUIO IIHPOKON 3pyounuud B
pasHBIX 00JacTAX 3HAHUH, MOCTOSHHO
MOBBIIATh CBOKW 00pa3oBaTeNbHBIN U
KYJbTYPHBII YPOBEHb;

0) CaMOKOHTPOJIb:

UCIIONI30BaTh IMPUEMBI pEeQIICKCHN IS
OLICHKHM CHTyalluW, BBIOOpa BEPHOTO

- YMETh OIIEpUPOBAThH HOHATHUAMMU:
palUoOHaJbHBIE, HUPPaLUOHAJIbHBIE,
[IOKa3aTeJIbHBbIE, CTEIICHHBIE,
norapu(pMuIecKue, TPUTOHOMETPHUUYECKUE

YpaBHEHUs M HEPABEHCTBA, UX CUCTEMBI;

- yMeTb  OICPHPOBATh  HOHATHAMH:
MHOTOTPaHHUK, CEYCHHE MHOIOTPaHHHUKA,
Ky0, napajuienenuien, npusMa, NUpamMujia,
¢durypa u HoBEpXHOCTb BpAIEHUS, LIUIUHIID,
KoHyC, 1miap, cdepa, ceueHus QUIYPHI
BpallleH!s, MJIOCKOCTb, Kacatomascs chepsl,
LWJIMHAPA, KOHyCa, IUIOLIA[b IOBEPXHOCTH
NUpaMUAbl, TPU3MbI, KOHYyCa, LMIMHIpA,
TUTOINA/Ib cepsr, o0BeM KyOa,
HPSIMOYTOJIEHOTO napajieNenumesa,
NUPaMHIbBI, TNPU3MBI, LWIUMHIpA, KOHYca,
mapa; yMeHue M300pakaTb MHOTOIPAHHUKH
U TIOBEPXHOCTH BpAILCHUS, MX CEYCHHS OT
pyKH, c MOMOUIBIO YepTEXHBIX
WHCTPYMEHTOB M DJIEKTPOHHBIX CPEJCTB;
YMEThb  paclo3HaBaTh  CHUMMETPHIO B

IIPOCTPAHCTBE; YMETb pacno3HaBaTh
MIPaBUIbHBIE MHOTOTPAaHHHKH;

- YMETh OTIepPHPOBATH MTOHATHSIMH:
HIpPSIMOYTONbHAs cucreMa KOOpJAMHAT,

KOOpPAMHATBl TOYKH, BEKTOp, KOOPAMHATHI
BEKTOpa, CKalsIPHOE MPOU3BEJECHUE, YIroa
MEXJIy BEKTOpaMH, CyMMa BEKTOpOB,
MPOU3BEICHUE BEKTOpa Ha YUCIIO; HAXOIUTh
c HOMOMIBIO U3yYEHHBIX ¢dopmyn
KOOPAMHATHI CEPEIMHBI OTPE3Ka, PACCTOSHUE
MEXIY JBYMS TOUKaMHU




peleHus;
- yMeTb  OLEHUBaTb pPUCKU U
CBOEBPEMEHHO IPHHUMATh PEIIEHHs I10
HX CHI)KEHUIO;

B) SMOIMOHATBHBIN HHTEIUIEKT,
MIpeAroaraomui chopMHUpPOBAHHOCTD:
BHYTPEHHEH MOTHBALUM, BKJIIOYAIOIIEH
CTpEMIIEHHE K JOCTIDKEHHIO LEIH U
yclexy, ONTHUMH3M, WHHIHUATHUBHOCTb,
yMeHUue JeHcTBOBaTh, MCXOJS M3 CBOMX
BO3MOKHOCTE;

- DMIIaTHH, BKIIOYAIOUIEH CIIOCOOHOCTH
MIOHUMAaTh SMOLMOHAJBHOE COCTOSHHE

IpYTuX, YUYHUTHIBATH ero pH
OCYIECTBIICHUH KOMMYHHKaLUH,
CTIIOCOOHOCTB K COYYBCTBHIO u
COTIEPEKUBAHHUIO;

- COLIMAJIBHBIX HABBHIKOB, BKIJIIOYAIOLIHNX
CIIOCOOHOCTH BBICTPAaUBATh OTHOIICHHUS C
JIpYrUMHU JIFOJIbMH, 3a00THUTHCA,
NpOSIBIISIT ~ MHTEPEC WM pasperiaTh
KOH(JIMKTBI

OK 04. D¢ddexTrBHO
B3aMMOJICHICTBOBATh U
paboTaTh B KOJUIEKTHBE
1 KOMaH/Ie

TOTOBHOCTh K CaMOpPa3BUTHIO,
CaMOCTOSITEILHOCTH u
CaMOOIIpeIeIICHUIO;

-OBJIaJICHUE HaBbIKAMU y4ebHo-
HCCJICIOBATEILCKOM, MIPOEKTHOM )¢
COLMAJIBHOM JEeATEILHOCTH;

Osnazenune YHHUBEPCaIbHBIMH

KOMMYHHUKATHBHBIMH JCHCTBUSIMHU:

0) COBMeCTHasI IEATEIEHOCTb:

- MMOHUMATh u HCTIOJH30BaTh
NpEeuMyIIECTBa KOMaHAHOU 51
WHAUBUIYIbHON paOOTHI;

- [pUHUMATh  LEIM  COBMECTHOH
JIeSTeNIbHOCTH, OpraHM30BbIBAThH u
KOOPJIMHUPOBaTh  JIEHCTBUA IO  ee
JOCTHIKEHHIO: COCTaBJISITh TUIaH
NEHCTBUH, pactpenesaTh POJId C YIETOM
MHEHHHA YY4aCTHHKOB 00CyXIaTh
pe3yIbTaThl COBMECTHOH paboTEHI;

- KOOPAWHUPOBATH M BHINOJHATE paboTy
B YCJOBHUSX PEANBHOTO, BUPTYaIbHOTO U
KOMOMHHUPOBaHHOTO B3aUMO/ICHCTBYS;

- OCYIIECTBIISITh MO3UTHBHOE
CTpaTeruueckoe MoBeACHHE B Pa3IMuHbIX
CUTYyalllsX, HPOSBIATh TBOPYECTBO M
BOOOpaxkeHHe, ObITh MHUIIUATHBHBIM.
Ognanenne YHHUBEPCAIHHBIMH
PETYISATHBHBIME JCHCTBUSMU:

T') IPUHATHE Ce0sl U IPYTUX JIIOACH:

- TMPUHAMATh MOTHBBEI H apTyMEHTHI
JPYTHUX JIIOJIEH MpH aHAJIM3€ Pe3yJIbTaTOB
JIeATEeNIbHOCTH;

- MPU3HABAThH CBOE MPABO M MPABO APYTHX
JIIOJIEH Ha OIIMOKH;

- pa3BHBaTh CIIOCOOHOCTH MOHUMATH MHUP
C MO3HIUH APYTOTO YeIOBeKa

- YMETh OIIEpUPOBATH MOHATHUSAMHU:
ClIydaifHBI OIBIT M CllyyaiiHOe coOBbITHE,
BEPOSATHOCTh CIy4allHOTO COOBITHS;, yMETh
BBIYHCIIATh BEPOSTHOCTb C UCIOJIb30BAaHUEM
rpaduaeckux METO/IOB; MIPUMEHSATh
GopMynBI  CIOXKEHHS W YMHOXKCHHSA
BEPOSITHOCTEH, KOMOHMHATOpHBIC (akTHl H
GbopMynBl TIpH PEIICHWH 3a]ad; OLCHUBATH
BEPOSATHOCTH peanbHBIX coObITHii;
3HaKOMCTBO CO CIy4YalHbIMH BEIMYHHAMU;
YMEHHE MPHUBOAUTH IPHUMEPHI MHPOSBICHUIL
3aKOHa OOJBIINX YHCENT B MPUPOAHBIX H
0OIIIECTBECHHBIX SBJICHHSX;

- yMeTh CBOOOZHO OTIEPUPOBATH HMOHATHIMHU:
CTENEHb C LEJIbIM II0KAa3aTelleM, KOpPEHb

HaTypaJbHON CTENCHH, CTENECHb c
palMOHAJIbHBIM IIOKa3aTellieM, CTeNeHb ¢
JNEHCTBUTEIBLHBIM (BEIIECTBEHHBIM )

MoKasaTeneM, Jorapupm dYucia, CHHYC,
KOCHHYC U TaHT€HC IIPON3BOJILHOTO YHCIIa;

- YyMETb CBOOOJIHO OTIEPHPOBATh MOHSTHIMH:
rpaduk  QyHKUMH, oOpaTHas  (QyHKIUs,
KOMITO3MLMsT (YHKIMH, TUHEiHas QyHKuus,
KBajlpaTHiHast GbyHKIMSA, CTENeHHast
¢byHKIHA c LEIbIM [I0Ka3aTeneM,
TpUroHOMeTpHudeckne (YHKIHMH, OOpaTHBIE
TPUTOHOMETPUYECKHE byHKIMY,
MOKa3aTeIbHas " norapupmMudeckas
GyHKIMH;  yMETb  CTPOMTh  IpaduKu
GYHKIMHA,  BBIIOJNHATE  IpeoOpa3oBaHMs
rpaduKoB (yHKIHIH;

- YMETh HCIIONb30BaTh TI'paduku (GYHKIHMH
JUIl U3YYEHUsI TPOIECCOB M 3aBHCHUMOCTEH
NpU pelIeHWH 3aJad M3 JPYrux YyueOHBIX
MPEJIMETOB M U3 PEalbHON )KU3HH; BBIpAXKaTh

dbopmynamu 3aBUCUMOCTH MEXITY
BEJINUMHAMU;

- cBOOOIHO  OMEPHPOBATH  HOHATHSIMU:
YETHOCTh GbyHKIHH, HEePHOUYHOCTD
byHKIMY, OTPaHWYEHHOCTb  (YHKIWH,
MOHOTOHHOCTh (GyHKIMH, 9KCTPEMYM

8




¢yHKiMy, HauOonbllee W  HaWMEHbLIEE
3HaueHMsl (YHKIMM Ha MPOMEXKYTKE; yMETb
MPOBOANTD UCCIIEOBaHNE (DYHKIUH;

- YMETh HCIIOJIB30BAaTh CBOMCTBA U IpaduKu
GyHKOUH A7 pemieHus — ypaBHEHHH,
HEpaBEHCTB M 3aJad C IapaMeTpaMu;
n300pakaTb Ha KOOPAMHATHOHM IUIOCKOCTH
MHO>K€ECTBA peLieHuit YpaBHEHUH,
HEpPaBEHCTB U UX CUCTEM

OK 05. OcyuiecTBiaTh
[YCTHYIO U ITUCEMEHHYIO
[KOMMYHHKAIIAIO Ha
rOCYAapCTBEHHOM
s13p1ke Poccuiickoi
Deepaliv ¢ yueTom
l0COOEHHOCTEHN
COLIMAIBHOTO K
YIILTYPHOTO

OHTEKCTA

B 0067acTH 3CTETHYECKOTO BOCITUTAHUSL:

- JCTETHYECKOE OTHOLICHHE K MHPY,
BKJIIOYAsT JCTETHKY ObITa, HAYYHOTO H
TEXHHYECKOT0 TBOPUYECTBA, CIIOPTA, TPyaa
1 00IIECTBEHHBIX OTHOIICHH;

- CIIOCOOHOCTH BOCIIPUHUMATh
pa3nu4HbIC BUABI HCKYCCTBA, TPALHULMU K
TBOPYECTBO CBOCTO W IPYTHX HAPOIOB,
OIIYINATh 3MOLMOHAIBFHOE BO3ICUCTBHE
HCKYCCTBA,;

- yOeKICHHOCTh B 3HAYMMOCTH JUIS
JMYHOCTH U 0OIIECTBa OTEYECTBEHHOTO H

MHPOBOIO UCKYCCTBa, STHUYECKHUX
KyJAbTYPHBIX TpaJuLUd M HApOIAHOIO
TBOPUYECTBA;

- TOTOBHOCTb K CaMOBBIPAXCHHUIO B

pa3HbIX BHIAAX MCKYCCTBA, CTPCMJICHUC

TIPOSABIIATH KadyeCTBa TBOp‘IeCKOﬁ
JIMYHOCTH;
OBJ'IaI[eHI/Ie YHUBEPCAJIbHBIMU

KOMMYHHKaTUBHBIMH IEHCTBHAMH:

a) obOmIeHue:

- OCYLIECTBJIATh KOMMYHHKAIIHM BO BCEX
cdepax KHU3HH,

- pacro3HaBaTh HeBepOaJbHBIE CpPEICTBa
o01IeHuS, MIOHUMATh 3HaueHHE
COL[MAIbHBIX ~ 3HAKOB,  paclo3HaBaTh
NPEANOCHUIKM KOH(DIMKTHBIX CUTYAIMH 1
CMSr4aTh KOHQIIUKTHI;

- Pa3BEepHYTO W JIOTHYHO H3JIaraTh CBOIO
TOYKY 3pEHHS C  HCIOJb30BaHHEM
SI3BIKOBBIX CPEJICTB

- YMeTh ONEpHpOBaTh NMOHITHUAMU: CpeIHEe
apugmMeTHyeckoe, MeauaHa, HauOobliee |
HalMEHbIIlee 3HaYeHUs, pa3Max, AUCIepCus,
CTaHJapTHOE OTKJIOHEHHE YHCIOBOTO
Habopa; yMEHUE U3BIICKATh,
UHTEPIPETUPOBATh uHpopmanuio,
MPE/ICTABICHHYIO B TabnHIax, Ha
quarpaMMax, —rpadukax, — OTpakaroUlyro
CBOMCTBA pEaJIbHBIX HPOLECCOB M SBICHHMH;
NPEACTABISTE MHAOOPMALUIO C ITOMOIIBIO
TabMuIy, W OWarpamm; HCCIIEI0BaTh
CTaTHCTHYECKHE NaHHBIC, B TOM 4YHCIE C
NPUMEHEHHeM TrpadMyecKuX METOAOB U
JNIEKTPOHHBIX CPEICTB;

- YMeThb ONEpUpPOBaTh MOHATHSAMH: TOUYKa,

npsMas, IIOCKOCTB, HIPOCTPAHCTBO,
JIBYTpaHHBIN yrod, CKpEIUBAIOIIHECs
psIMBIE, MapauIeIbHOCTh "
MEePIEHANKYIISIPHOCTh TIPSMBIX "

IUIOCKOCTEH, yroa MeXAy MNPsIMBIMH, YTOJ
MEXIy MPSIMON U IIOCKOCTBIO, YTOJI MEXIY
IUIOCKOCTSIMH, PAacCTOSHHE OT TOYKH JI0
IUIOCKOCTH, PACCTOSTHHE MEXIy IPSMBIMHU,
paccTosIHUE MEXAY III0CKOCTAMHY;

- YyMeThb HCIIONb30BaTh NPH PEIICHUH 3a/1ad
n3y4eHHbIe (DAKThl U TEOPEMBI IUIAHUMETPHH;
YMEHHE OIICHMBaTh pa3Mepbl OO0BEKTOB
OKpY’KaIOIIero MUpa

OK 06. ITposiBnsTH
rpa’KIaHCKO-
MaTPUOTUYECKYIO
[TO3HIIHIO,
IMEMOHCTPUPOBATH
0CO3HAHHOE TIOBEJICHUE
Ha OCHOBE
TPaIAIINOHHBIX
001IIeYeTOBEUECKUX
IIEHHOCTEH, B TOM
YUCIIE C YYETOM
rapMOHU3ALUU
IME>KHAIIMOHAJILHBIX 1
IMEKPETUT HO3HBIX
OTHOIIICHH,
MIPUMEHSITh CTAHAAPTHI
AHTUKOPPYIIIHOHHOTO
MOBEICHHUS

- 0CO3HaHHE 00YUYAIOIIIMUCS POCCUHCKON
rpa)XIaHCKOW MIICHTHIHOCTH;

- IeJIeHAPaBICHHOE pa3BuTHE
BHYTPCHHEH TMO3WIMK JIMYHOCTH HA
OCHOBE )lyXOBHO-HpaBCTBeHHI)IX
LEHHOCTEN HapoJioB Poccuiickoit
denepanuuy, HUCTOPUYECKUX "
HAIMOHAJIbHO-KYJIbTYPHBIX TpaauLui,
(dbopMHpOBaHHE  CHUCTEMBI  3HAYUMBIX
ICHHOCTHO-CMBICJIOBBIX yCTaHOBOK,
AHTUKOPPYILUMOHHOTO  MHUPOBO33pPEHUS,
MIPaBOCO3HAHUA, JKOJIOTHYECKOM
KYJBTYPBI, CIOCOOHOCTH CTaBUTH LEIH U
CTPOUTD KU3HEHHBIE IJIaHbL;

B yacTtu rpasxjaHCKOro BOCIIUTAHUS:

- OCO3HAaHHUE€ CBOUX KOHCTI/ITyHI/IOHHI:.IX
IpaB ¥ O053aHHOCTEW, yBa)K€HHE 3aKOHA
U TIPABOTIOPSIIKA;

- l'IpI/IHHTI/Ie TpaJII/IHI/IOHHBIX
HaIlMOHAJIBHBIX, 00I1[eYETIOBEUECKHUX
FyMaHI/ICTI/I‘IeCKI/IX nu )IeMOKpaTI/IquKI/IX
IIEHHOCTEMH;

- YMEThb pemaTh TEKCTOBBIC 3aJla4d Pa3HBIX
TUTIOB (B TOM YHCIIC HA MPOICHTHI, JONU U
4acTH, Ha JBIKCHHE, paboTy, CTOMMOCTh
TOBApOB U yCIYT, HAJIOTH, 3a/1a4H U3 00JIaCTH
yIOpaBieHUs JUYHBIMH M CEMEHHBIMHU
¢uHaAHCAMM);  COCTaBJIATh  BBIPAKEHHS,
YpaBHEHHsI, HEPABEHCTBA U HMX CHUCTEMbI 110
YCIIOBHUIO 3aJlauy, WCCIEI0BaTh MOJYYCHHOE
pellieHHe W OLCHUBATh IMPaBIOINOJI00HOCTD
Pe3yJbTaToB;

- *yMeTp  OIEpUpoBaTh  HOHITHSIMH:
olpejieJIeHHe, akCoMa, TeopeMa, CIeJICTBHUE,
CBOHCTBO, NPU3HaK, JI0Ka3aTeJbCTBO,
paBHOCHIBHBIE  (OPMYJIHUPOBKH;  yYMETh
(dbopMynHpoOBaTh oOpatHoe u
MPOTUBOIOI0KHOE yTBEpXKIEHHE,
MPUBOANUTH TPUMEPHI W  KOHTPIPUMEPHI,
UCIIONIb30BaTh ~ METOJ  MaTeMaTH4YeCKOM
WHIYKLUUK,  [POBOAMTH  JIOKA3aTellbHbIC
paccyxIeHuss ~ NpU  pelleHHH  3ajad,
OLIEHMBaTh  JIOTHYECKYIO  MPAaBUIIBHOCTD
paccyXJIeHUH;




- TOTOBHOCTb IPOTHUBOCTOSITH HICOJIOTHU
9KCTPEMHU3Ma, HalMOHAIN3Ma,
kceHopoobum, IUCKPUMUHAIIAN o
COLIMANIbHBIM, PEJIMTHO3HBIM, PacoBEIM,
HallMOHAJIBHBIM IIPH3HAKaM;

- TOTOBHOCTh BECTH  COBMECTHYIO
EITENBLHOCTD B HHTEpecax
TpaXXIaHCKOTO OOIEecTBa, y4acTBOBaTh B
CaMOYIIPaBJICHUU B

001eoOpa3oBaTeNnpHON  OpraHM3aluu U
JIETCKO-FOHOIIIECKIX OPTaHU3aHsIX;

- yMEHHE  B3auMOJeicTBOBaTb  C
COLIMAJIEHBIMU MHCTHTYTaMH B
COOTBETCTBHM C UX QYHKOHAMH U
Ha3HAYCHHEM;

- TOTOBHOCTb K TYMaHHTapHOH u
BOJIOHTEPCKOH AEATEIHHOCTH;
MIATPHOTUYECKOTO BOCTINTAHUS:

- c(hOpMHUPOBAHHOCTH poccuiickoi
rpak1aHCKOM UJIEHTUYHOCTH,
MaTpUOTU3MA, YBAXKEHHI K  CBOEMY

Hapoay, 4yBCTBa OTBETCTBCHHOCTU NEPEN
Ponunoli, roprocTu 3a CBOMl Kpai, CBOIO

Ponuny, cBOH S3BIK UM KYJIbTYpY,
IIPOIIIOE u HACTOSIIEE
MHOTOHAIIMOHAIBHOTrO Hapoaa Poccuu;

- LEHHOCTHOE OTHOILLEHHE K
roCyIapCTBEHHBIM CHMBOJIaM,
HCTOPHYECKOMY U MIPUPOJTHOMY
HACIIEMI0, TaMATHUKAM, TPaJULUsAM

HapojoB Poccum, noctmxeHusm Poccun
B HayKe, UCKYCCTBE, cropre,
TEXHOJIOIUAX U TPYLE;

- ujeiHas yOeXJIeHHOCTh, TOTOBHOCTh K
ciyxennro W 3amute  OtedecTsa,
OTBETCTBEHHOCTH 32 €T0 CyAb0Y;

OCBOCHHBIC 00yJaromuMucs
MEXIpPeIMETHbIE TOHATUS H
VHHUBEpCaJbHbIC  y4eOHBIE  JeHCTBUA
(perynsaTHBHEIE, MO3HaBaTeIbHEIC,
KOMMYHHUKATHBHEIC);

- CIIOCOOHOCTh HX HCIIOJB30BaHUSI B
MMO3HABATEJILHOMN u COLMaJIbHOU
MpaKTHUKeE, TOTOBHOCThH K
CaMOCTOSITEIbHOMY  IJIJAHUPOBAHUIO U

OCYIIECTBIICHUIO yU4eOHON NeATeIhHOCTH,
OpraHm3al y4eOHOT0o COTPYIHHYECTBA
C TeJarorn4eckMMH pabOTHHKaMH U
CBEpPCTHHUKAMH, K YYacTHIO B IOCTPOECHUU
UHIUBUAYaTbHON 00pa3oBaTenbHON
TPaeKTOPUHU;

- OBJIAJICHUC HaBBEIKAMH y4eOHO-
HCCIIeI0BATENIbCKOM, IPOEKTHOM U
COIIMAIbHOM AeSITENbHOCTHU

- *yMmeTh
MOHATHSAMHU:

CBOOOIHO OIIEepUPOBATH
MIOCJICI0BATENILHOCTD,
apudmMeTHIecKas mporpeccus,
reoMeTpuyeckasl Iporpeccus, OeCKOHEYHO
yOBIBatOIasl TeoMeTpHYecKasi IpPOrpeccus;
YMETb 3aJaBaTh IOCIIEA0BATEIEHOCTH, B TOM
YHCIIe ¢ TOMOIIBIO PEKYPPEHTHBIX GopMyI;
- *yMmeTb BBHIOMpATh IMOAXOISIINN METOJ IS
peuieHust 3a1ady; MOHUMaHHe 3HAYUMOCTH
MaTeMaTHKH B H3YYCHHH TMPHUPOTHBIX U
OOIECTBEHHBIX ~ TPOLECCOB W SIBJICHUIA;
YMETh pacro3HaBaTh IPOSBICHHE 3aKOHOB
MaTeMaTHKH B UCKYCCTBE, yMETh MPUBOAUTH
IOpUMepsl  MaTeMaTH4eCKHX  OTKPBITHH
pPOCCUHMCKOH M MHUPOBOM MAaTeMaTU4eCKOU
HayKH

OK 07. ConeiicTBOBaTh
COXpaHEHHIO
OKpy>Karouiel cpepl,
[pecypcocOepexeHHIo,
MIPUMEHSTH 3HaHUS 00
M3MEHEHHH KIuMara,
MPUHLIATIBI
OepeKIMBOTO
[TPOM3BOJICTBA,

- HE NPUHUMATh JEUCTBUS, MPUHOCAILIUE
BpeIl OKpY’Karolleil cpene;

- YMETb IIPOrHO3UPOBATh
HeOIaronpusITHEIE 9KOJIOTMUYECKUE
MOCIIEICTBUS NIpEANPUHUMAEMBIX
JIEHCTBUI, IPENOTBPALLATD UX;

- pPAaCIIUMpUTh  OIBIT  JAEATEIbHOCTH
9KOJIOTHYECKOH HANpaBIEHHOCTH;

- paspabaTbiBaTh  IUTaH  pEIICHHS

- YMEThH ONCPUPOBATH MOHATHUAMU: (byHKL[I/IH,

HeTpepbIBHAA  (YHKIHS, MPOU3BOHAS,
MepBOOOpa3Hasi, ONpEeAETICHHBIM WHTErpal;
YMETH HaXOJIHUTh IMPONU3BOIHBIC
DJIEMEHTAPHBIX GyHKIMH, UCIIONIB3YS
CIIpaBOYHBIC MaTEpHalibl; HUCCICIAOBATH B
IPOCTENIINX ciry4dasx ¢GbyHKINN Ha
MOHOTOHHOCTh, HAaXOJWTh HAWOOJBIINE H

HavMEHbIINE 3HaueHHs (yHKUMI; CTPOUTH
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b pekTuBHO
neiicTBOBATh B
Upe3BBIYAHBIX
CHTyaIHsIX

po0IeMbl c y4eToOM aHam3a
HUMEIOLINXCS MaTepHalIbHBIX u
HEMaTepHaJIbHBIX PECYPCOB;

- OCYIIECTBISITH  LENCHANPABICHHBINA
IIONCK TIEPEeHOca CPEACTB M CIIOCO0O0B
JEHCTBHS B IIPO(ECCHOHANBHYIO CPENy;

- yMeTb IICPCHOCHTh 3HaHUA B
MIO3HABATENbHYI0O W TPaKTHYECKYIO
00J1aCTH KHU3HEAEATEIHHOCTH;

- TIpeJyIaraTb HOBbIE IPOEKTHI, OLICHUBATH
uaeu c TIO3ULINH HOBU3HBI,
OPHUI'MHAJIBHOCTH, NPaKTHYECKOH
3HAYUMOCTH;

- JaBaThb OLEHKY HOBBIM CHTYaIlVsIM,
BHOCUTb KOPPEKTHBBI B JEATEIHHOCTD,
OLICHWBATh COOTBETCTBUE pE3yIbTATOB
LEIsIM

rpagyki MHOTOYJICHOB C HCIOJIb30BaHUEM
anmapaTa  MaTeMaTHYecKOro aHaNmn3a;
NPUMEHATh MPOM3BOAHYIO IIPH PELICHUH
3aad Ha JBIDKCHHME; peIaTbh MpaKkTHKO-
OPHEHTHPOBAHHBIC 33124/ Ha HANOOJBIINE
HaWMCHBIINE 3HA4YCHUS, HA HAXOXKICHHUC
IIyTH, CKOPOCTH 1 YCKOPCHUS,;

- YMETh ONEPHPOBATH MOHATHAMH: JIBI)KCHHE
B IPOCTPAHCTBE, IONOOHBIE (GUTYpHl B
MPOCTPAHCTBE; HCIIOJIB30BaTh OTHOLICHHE
omane  MOBepXHOCTEHW U 00BEMOB
NOAO0OHBIX (GUTYp NPU PEIICHNH 3a]1ay;

- YyMeTh  BBIYHCIATH  T'€OMETPUYECKHE
BEJIMYMHBI (IJMHA, YTOJ, IUIOMAAb, 00BeM,
IUTOIIA b MIOBEPXHOCTH), HCTIONB3YS
n3ydeHHBIE (POPMYIIBI U METO/BI

1K 1.2. BemomHsaTs
00paboTKy
T€0JIOTUUECKOU
mHpopMannu o
MECTOPOXKIEHUH

-00pabaTeIBaTh TaHHBIC 11O padoTe
IUIacTa, J0ObIYe YIIeBOIOPOIHOTO

CBIPBS;
-OLICHWBATh PUCKH M  OTPaHUYCHUS,
onpenersomue padoTy CUCTEMBI IUIacT -
CKB&XHHA - TOTPY)KHOE HACOCHOE
obopynmoBanme -  cuctema  cbopa
TPOIYKIUH

-[IOPSZOK MPOBEICHUS MOACITUPOBAHUS
TEXHOJIOTHYECKOT0 IpoLecca J00b4U
YIIIEBOAOPOIHOTO CHIPHS;

-crtoco0bI pacduera ko3 dunmeHra
NPOAYKTUBHOCTH M CKHH-3(deKTa 1mo
WCCJIEJOBAaHUSIM CKBa)XKUH C 3aIUChIO KPHBOM
BOCCTaHOBJICHHS IaBIICHUS;

-CBOICTBa TOPHBIX IOPOJI;

-(buzuKo-XxuMHYECKHUE cBOlcTBa
YIJIEBOJJOPOIHOTO  CHIPbS, ~ XMUMHYECKHX
peareHToB, TOpPSJIOK M  IpaBWiIa  HX

YTUJIn3alunuu
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2. CTPYKTYPA U COAEPX KAHUE YUEBHOM JUCIIUILINHBI

2.1. O0beM TUCHUIIMHBI U BU/IbI Y4e0HOii padoThI

Bup yueOHoii padoThl Odnem
B Yacax
O0bem 00pa3oBaTeIbHON NPOrpaMMbl YU4eOHOM M CIHUIIIHHbI 284
BT. Y.
Teopernueckoe oOydeHHE 134
[IpakTuueckue 3aHATHS 134
CamocrosrenbHas pabora -
Koncynpranuu 8
IIpome:xxyTouyHas arrecrauus B popMe 1udpepeHIUPOBAHHOIO 3a4eTa 8
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2.2. TemaTu4ecKuii IJIaH U coaep:xxkanue Jucuumauabl OYI6p 01. MaTtemaTtuka

Konasl
KOMIICTCHIIU
i,
Obnem ¢popmuposa
9
HaumenoBanue pasaeaos u TeM Copep:xaHue y4edOHOro MaTepuaa U (OpMbI OPraHU3ALNH JeATeJHHOCTH 00yYaloUXCs —— HHIO
KOTOPBIX
crnocodcTBye
T 3JIEMEHT
NMPOrpamMMbl
Pazpneu 1. IlloBTopenne Kypca MaTeMaTHKH OCHOBHOI IIKOJIbI
Tema 1.1 Ienp u 3amaum marematuku | CozepkaHue ydeOHOro MaTepuasia 2
IIPU OCBOGHHU CIELHUATbHOCTH IIpaxTuueckoe 3ansaTue. ba3oBble 3HaHUA U yMEHHS 10 MaTeMaTHKE B IPo(ecCHOHAIbHOMH 1 B HOBCEAHEBHOMN JEATEILHOCTH.
Tema 1.2 Ywmcna wu Beuncienus. | CoziepkaHue ydeOHOro MaTepuaia 2
Bbripaxkenus u npeodpa3oBaHus IIpaktrueckoe 3aHsTHe. JeicTBUS Hal MOJOXUTEIBHBIMUA M OTPULATEIILHBIMU YUCIAMH, OOBIKHOBEHHBIMU M JECATUYHBIMHU JPOOSIMHU. OK-01, OK-02,
JlelicTBus co cTeneHs MU, (JopMyJIbl COKPALLIEHHOTO YMHOXKEHHUSL. OK-03, OK-04,
Tema 1.3. T'eomeTpHs Ha IIIOCKOCTH CoJeprkaHne yueOHOTo MaTepuaa 2 OK-05, OK-06,
IIpakTrueckoe 3aHsaTHE Bujpl miockux GuUryp v ux miomaib OK-07
Tema 1.4 IIpoLieHTHBIE BBIYUCIEHUS ConepxaHue yaeOHOro MaTepHaa 2
IIpaktrueckoe 3anstue. [IpocTble NPOLEHTHI, pa3Hble cIOCO0bI MX BbIYMCIeHUs. CI0XHBIE IPOLIEHTHI
Tema 1.5 YpaBHeHUs 1 HEpaBEHCTBA ConeprkaHue yueOHOT0 MaTepuaia 2
IIpaktnueckoe 3asThe. JInHelHble, KBagpaTHbIE, NPOOHO-THHEIHbIC YpaBHEHHS 1 HEPAaBEHCTBA
Tema 1.6 Cucremsl ypaBHenudi u | CozxepxkaHue ydeOHOro MaTepuaa 2
HEPABEHCTB IIpaxTiueckoe 3aHsTHe . CHOCOOBI PENICHHs CHCTEM JINHEWHbIX ypaBHeHHH. CHCTeMBbI HelIMHEHHBIX ypaBHeHHH. CHCTEMbI HEpaBEHCTB
Paspea 2 IIpsiMble H IJIOCKOCTH B IPOCTPAHCTBE
Tema  2.1.  OcHoBuble  mnoustust | CoxepkaHue ydeOHOro MaTepuasa 2
crepeomerpun. Pacnonoxenune npsaMeix | [Ipeamer crepeomerpun. OCHOBHBIC TOHSTHSI (TOYKA, TPsSIMasi, IUIOCKOCTh, MPOCTPAHCTBO). OCHOBHBIE AKCHOMBI CTEPEOMETPHH.
1 TUTOCKOCTEeH Ilepecekaromuecsi, mapaJuleNbHBlE W CKpeIUBarompecss npsivble. [Ipu3Hak M CBOIMCTBO CKpENIMBAIOIIUXCS MNPSMBIX. OCHOBHBIE
POCTPAHCTBEHHBIE PUTYD
Tema 2.2. IlapamnensHocTh mpsMbIX, | ConepikaHue ydeOHOro MaTepuaa 2
MIPAMOM U MJIOCKOCTH, INIOCKOCTEH TapamnensHele npsiMas W IIockocTh. Ompenenenme. Ilpm3nak. CpolicTBa (C J10Ka3aTensCTBOM). [lapamienbHBIE INIOCKOCTH.
Ompenenenne. IIpusnak. CsoiicTBa (¢ noka3aTenscTBoM). Terpasap u ero siueMmeHTHl. Ilapaienenunen u ero sineMeHTHL. CBoiicTBa
MIPOTUBONOJIOKHBIX IpaHeil U auaro”anel napauienenunena. [locrpoenue ceueHui.
Tema 2.3. IlepneHAUKYIIPHOCTD Conepxanne yaeOHOTO MaTepHaia 2 OK-01. OK-03
o = > )
MIPSIMBIX, TPSIMON M IUTOCKOCTH, Ieprnienaukynsapusle npsiMele. [TapamrensHble IpsMble, TePHEHIUKYIIPHbIE K IIOCKOCTH. [IpH3HaK MepneHANKYISIPHOCTH HPSIMOM U OK-04. OK-07
o >
IUIOCKOCTeH miockocTH. JlokasatenscTBo. [lepmenauxymsip u HakiaoHHas. [lepmeHaukymspHble IIOCKOCTH. IIpH3HAK HepHeHAUKYISIPHOCTH
iockocTel. JlokasarenscTBo. PaccTosiHus B mpocTpaHCTBE
Tema  2.4. Teopema o  tpex | ConepkaHue yd4eOHOro MaTepuania 2
MePIeHANKYISIPax Teopema o Tpex MepHEHIUKYIIPAX. YTOI MEXIY IPSIMOU U IOCKOCTBIO. YTOII MEX/IY ILIOCKOCTSIMU
Tema 2.5. Tapamtensusle, | CopepikaHue yueOHOrO MaTepuaia 2
MEPICHANKYIISIPHbIC, CKPEHIMBAIOIINECS | AKCHOMBI CTEpEOMETpHH. [lepneHaUKyIIPHOCTh IPSIMOH U IUIOCKOCTH, NapaJIeIbHOCTD JBYX MPSMBIX, HEPIICHIUKYIISPHBIX TIOCKOCTH,
IpsIMBIE HEepIeHAUKYISPHOCTD IIOCKOCTEH
Tema 2.6. Pemenne 3anau. Ilpsmele n | IIpakTHueckoe 3aHATHE 2
TUIOCKOCTH B IIPOCTPAHCTBE PacronoxkeHHe TMpPSAMBIX M IUIOCKOCTEH B MHpocTpaHCTBe. IIeprneHANKYISIPHOCT M MapajuleNbHOCTh MHPSMBIX M IUIOCKOCTEHH.
CKpeumBaromuecs npsmbie
Paznen 3. KoopanHaTsl 1 BEKTOPbI OK-02, OK-03,

13




Tema 3.1 J[lexaproBel koopauHaTel B | CozaepkaHue ydeOHOro MaTepuana 2 OK-04, OK-07
pOCTPAHCTEE. KPaCCTO’m”e MEKIY | JlexapToBBI KOOPJMHATHI B MPOCTPAHCTBE. IIpocTeifliue 3a7aud B KOOPAMHATaX. PacCTOSIHHE MEXY ABYMsS TOUKAMH, KOODIMHATEHI
ABYMs TOUKAMH. KOOPAUHATE CEPEMMHBL | coneryyer orpeska
oTpe3Ka
Tema 3.2 BekTopsl B IPOCTPAHCTBE. CozepkaHue yaeOHOro MaTepuaia 2
Yron mexay Bekropami. Ckansproe BexTops! B poctpancTBe. ClIo)KeHHE W BBIYHTAHHE BEKTOPOB. YMHOXKEHHE BEKTOpa Ha uucio. Kommmanapusie BekTophl. CkamsipHOe
TIPOU3BEACHNC BEKTOPOB IpOU3BEACHUE BEKTOPOB. Pa3noikeHne BekTopa 1o TpeM HEKOMIUIaHAapHBIM BekTopaM. KoopauHaTEI BeKTOpa, CKASIPHOE IPOH3BECHHE
BEKTOPOB B KOOPAMHATAX, YroJl MEXIy BEKTOpPaMH, YToJl MEXIy HPsIMOH M IIOCKOCTBIO, yroil MEKAy IUIOCKOCTSAMHU. YpaBHEHHE
IIOCKOCTH.
Tema 3.3 Pemenue 3amau. Koopaunatel | IIpakruueckoe 3aHsTHE 2
1 BEKTOPBL JlekapToBbl KOOpAMHATBl B HpOCTpaHCTBE. Bekropsl B mpoctpancTBe. ClloXKEeHHE U BBIYUTAHHE BEKTOPOB. YMHO)XEHHE BEKTOpa Ha
yucio. Kommanapuslie BekTopsl. CKalsIpHOE NPOHU3BEIEHHE BEKTOpPOB. PaznokeHue BeKTOpa MO TPeM HEKOMIUIAHAPHBIM BEKTOPAM.
IIpocteiimue 3amaun B kKoopauHaTaX. KoopANHATEI BEKTOpa, pacCTOSHHUE MKy TOUYKAMHU, KOOPAUHATHI CEPEANHBI OTPE3Ka, CKaIIPHOE
IpOU3BEIEHUE BEKTOPOB B KOOPJMHATAX, YTOJ MEX/Y BEKTOPaMHU, Yrojl My NPsIMOH U IJIOCKOCTBIO, YTOJ MEXK]TY INIOCKOCTSIMU
Pazpnen 4. OcHoBbl TpUroHomerpun. Tpuronomerpuyeckue GyHKIMH
Tema 4.1 Tpuronomerpuueckue | Cozepkanue ydeOHOro MaTepuaa
YHKIMH NPOM3BONBHOTO yIMa, HHCIA. Pamnannas mepa yria. IIoBopoT Touku BOKpYyr Hadana koopAauHaT. OmpereneHne CHHyca, KOCHHYyca, TAHICHCA W KOTaHIeHca. 3HaKH
Panuannas u rpagycHas Mepa yria 2
CHHYyCa, KOCHHYyCa, TaHTeHCca M KOTAHIeHCa II0 YeTBEPTSM. 3aBHCHMOCTh MEXIY CHHYCOM, KOCHHYCOM, TAHI'€HCOM M KOTaHTEHCOM
OJIHOTO H TOTO € yIia
Tema 42 OcHoBHble | CoznepkaHue yqeOHOro MaTepuaa 2
TPHTOHOMETPHICCKIC TOXICCTBA. Tpuronomerpuueckue ToxxaecTBa. CHHYC, KOCHHYC, TAHT€HC U KOTAHTEHC YITIOB 0 U - 0. DOopMyIIbI IpUBEIEHUS
DopMyIIbI TPUBEICHUS
Tema 4.3 ConeprxaHue yueOHOro MaTepuaia
CuHYC, KOCHHYC, TAHTCHC CYMMbI K Cymma U pasHocTh cuHycoB. CymMMa U pasHOCTb KOCHHYycoB. CHHYC U KOCHHYC ABOWHHOro yria. ®opMyibl IOJOBHHHOIO YIJa.
PasHOCTH ABYX yIJIOB . IIpeoGpa3oBanusi CyMMBI TPHTOHOMETPHYECKHX GYHKUHMHA B MPOM3BEACHHE UM MPOU3BEIACHHS B CyMMy. BpipaxkeHnue
CuHyc M KOCHHYC JBOHHOIO yIJIa. o peo6 o 2
o TPUTOHOMETPUUYESCKUX (QYHKIMH dYepe3 TAaHTeHC IIOJIOBHHHOTO apryMeHTa. IIpeoOpa3oBaHUs NPOCTEHIINX TPUTOHOMETPHYECKHX
OPMYJIBI IOJIOBUHHOTO YTJIa BBIpAKEHHT
Tema 4.4 Oynkinun, wnx cBoiictBa. | CozmeprkaHue yueOHOTO MaTepuaia
Crioco0t sananms Gyuxrmii O6JacTh OmNpeneneHns] U MHOXECTBO 3HaueHWH (yHKIMI. UYETHOCTh, HEYETHOCTH, NEPHOAWYHOCTH (GyHKIMH. CrocoObl 3aiaHus 2 OK-01. OK-02
o s )
KIUH
pymxit OK-03, OK-04,
Tema 4.5 Tpuronomerpuueckue | ConeprkaHue yueOGHOTO MaTepuaia OK-05. OK-06
o > )
yHKIH, MX CBOFCTBA U TPadUKH OOnacTb ompefeneHus W MHOXECTBO 3HAUEHUH TpUroOHOMETpuuyeckuX (QyHKIMHA. YETHOCTh, HEYETHOCTh, MNEPHOTUYHOCTH 2 OK-07
TpuroHoMerpudeckux ¢yHknuid. CoiicTa 1 rpadukn QyHKINHA y = cos X, y =Sin X, y =tg X, y = ctg X.
Tema 4.6 IlpeoOpazoBanue rpaduxo | ConepikaHue ydeOHOro MaTepuaa
TPUTOHOMETPUIECKUX (YHKIIH CkaTne ¥ pacTsDKEHHE TpaKOB TPUTOHOMETPUUCSCKUX (DYHKIHH.
Ipeobpa3soBanue rpaukoB TPUTOHOMETPHYECKNX (QYHKIIMIA 2
Tema 4.7 Oo6parubie | ConeprkaHue yueOHOTO MaTepraia
TPUTOHOMETPUYECKHE PYHKIIMM OO6paTHbIe TpuroHOMeTpHueckre pyHKIMH. MX cBoWcTBa M rpaukn 2
Tema 4.8 Tpuronomerpuueckue ConeprkaHue yueOHOTro MaTepuaia
YpaBHEHHS M HEPaBEHCTBA YpaBHeHHe cos X = a. YpaBHEHHe sin X = a. YpaBHEeHHe tg X = a, ctg X = a. PeleHne TpUroHoMeTpUIECKUX ypaBHEHNI OCHOBHBIX THIIOB:
MPOCTEHINNE TPUTOHOMETPUYESCKIE YPaBHEHHSI, CBOJIIIINECS K KBAJPATHBIM, pelIacMble pa3iIoKeHHEM Ha MHOXKHTENHN, OTHOPOIHBIE.
IIpocTeiiniie TPUrOHOMETPUUYCCKHE HEPAaBEHCTBA 2
Tema 4.9 Cucremsl | ConepxaHue y4eOHOrO MaTepHaia
TPUTOHOMETPUUYECKUX YPaBHEHHUH CHCTEMBI MPOCTEHIINX TPUTOHOMETPHYECKUX YPaBHEHHH 2
Tema 4.10 Pemenue 3anad. ocHoBbl | IIpakTuueckoe 3aHsTHE 10

TPUTOHOMETPUH. TPHrOHOMETPHYECKUE
dyHKIHH

IIpeoGpa3oBanye TPUTOHOMETPHYECCKHX BBIpaXKEHMIl. PelieHne TPHUTOHOMETPHYECKMX YpPaBHEHHH W HEPaBEHCTB B TOM 4HCIE C
UCIIOJIb30BAHUEM CBOMCTB (DYHKIHMH.

Pa3ngen 5. KoMmiieKkcHbIe Yucjia

Tema 5.1 KomruiekcHbIe yncia

ConeprxkaHue yueOHOTO MaTepraia
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TToHsiTHE KOMILJIGKCHOTO YHCIIA. COHpS{)KCHHBIe KOMIUICKCHBIC 4YMCJIa, MOAYJIb M apryMEHT KOMILUIEKCHOI'O 4YHCJia. (DopMa 3anucu

KOMILIGKCHOTO 4Hclia (reoMeTpuyeckas, TPUrOHOMeTpUuecKas, ajireOpamdeckas). ApupMeTHYeCKHe IEHCTBHS C KOMIUIEKCHBIMU 2
YHCIIAMHI
Tema 5.2 Ilpumenenue komriulekcHbIX | IlpakTuueckoe 3aHsTHE 4
qHCen BrInonHeHne pac4eToB ¢ IOMOIIBIO KOMILUICKCHBIX yHcel. [IpiuMepsl HCIoIb30BaHMs! KOMILIEKCHBIX YHCEI
Paspen 6. [lpousBoaHas GpyHKINH, ee IPUMeHEHHE
Tema 6.1 Tlonsatue npousBonuoi. | CoxepkaHue yqeOHOro MaTepuaa
Dopmyibl u npaswia | OmnpeneneHHe YHUCIOBOH ITOCIEIOBATEILHOCTH M CIOCOOB! ee 3amaHus. CBOMCTBa YHCIOBEIX IOCHIeoBaTenbHOcTedl. OmnpernencHue
nudbepeHIHpOBaHMs npezena mocienoBaTeIbHOCTH. Brruncienue npenesoB nocnenoBareibHocteid. [Ipenen dynkunu Ha GeckoHeunoctH. [penen GpyHKIun
B Touke. IIpupamenue aprymenta. Ilpupamenue ¢yHkIuu. 3amady, NPHUBOASIINE K IIOHATHIO MHPOM3BOAHOH. OmpeneneHue 2
IPOU3BOJHON. AJTOPUTM OTBICKaHUS IIPOU3BOIHOM
Tema 6.2 IlpousBoauble cymmsl, | CoznepxkaHue yqeOHOro MaTepuaa
Pa3sHOCTH IIPOU3BE/ICHHUS, YJACTHOIO Dopmynsl muddepenimposanus. [Ipasuia muddepeHupoBanus 2
Tema 6.3 Tpoussonusie | ConeprkaHue yueOHOro Marepuaia
TPUTOHOMETPHUIECKUX Gbynkuuit. | Onpenenenue cinokHON GyHKIKE. [[pOM3BOAHAS TPUTOHOMETPHYECKUX (yHKIWIA. [Ipon3BoAHAs CIOKHON DYHKLMH
ITpousBoHas CIOXKHOH (PYHKIMI 2
Tema 6.4 Ilonsartue o HempepbiBHOCTH | CoznepkaHue y4eOHOro MaTepuaia
¢yHxnum. Metoq HHTEpBaJIOB Ilonsrue HenpepbiBHOH (yHKImu. CBoiicTBa HelpepbIBHON (QyHKIMH. CBs3b MEXKIY HENPEpHIBHOCTBIO U AU((HEpeHIHPYEMOCTHIO
(YHKUMY B TOYKE. AJITOPUTM PELICHHs] HEPABEHCTB METOJI0M HHTEPBAJIOB 2
Tema 6.5 I'eomerpuueckuii u | ConepxkaHue yueOHOTo MaTepuaa
(bu3HIECKUH CMBICIT IIPOU3BOIHON T'eomeTprdeckuil CMBICI NPOU3BOIHON (QYHKIMH — YIVIOBOH KOI((HUIMEHT KacaTelnbHOH K rpaduKy (YHKIMH B TOYKe. YpaBHEHHE 2 OK-01. OK-02
KacaTelbHOU K rpaduKy GyHKIUH. AJITOPUTM COCTABIICHHS YPaBHEHHS KacaTenbHO! K rpaduky GpyHKimu y=f(x) OK-OS: OK-0 4:
Tema 6.6  Ousmueckuii  cmbicn | CopeprkaHue yueOHOrO MaTepuaia OK-05, OK-06,
MIPOU3BOIHOM duznyeckuil (MeXaHHIECKHIT) CMBICI IPOU3BOAHOM — MTHOBEHHAsI CKOPOCTh B MOMEHT BpeMeHH t: v = S’ (t) 2 OK-07
Tema 6.7 MoHotonHocTs ¢yHKIMU. | CozmeprkaHue yueOHOrO MaTepuaia IK 1.2
Touxu oxeTpemyma Bospacranue u yObiBaHue (GYHKIHH, COOTBETCTBUE BO3PACTAHUS W yObIBaHUs QYHKLIHH 3HAKY MPOW3BOAHON. [IOHsTHE MPOM3BOAHOM
BBICILIETO MOPSIIKA, COOTBETCTBUE 3HAKA BTOPOM MPOU3BOAHOMN BBITYKJIOCTH (BOTHYTOCTH) (DYHKIIMM Ha OTpe3Ke. 3a/laull Ha MaKCUMyM U
MHUHUMYM. [TOHSITHE aCHMITTOTHI, CIIOCOOBI MX ONpeielIeHns. AITOPUTM HCCIIeI0OBaHUS (QYHKI[HMN U IOCTPOCHUS €€ Tpaduka ¢ HOMOIIBI0 2
pou3BONIHOI. JIpoOHO-MHelHas yHKIUS
Tema 6.8 MHccnemoanwe ¢ynkuuii u | ComepkaHue yqeOHOro MaTepuaa
MIOCTPOCHHUE TPaUKOB HccnenoBanue GpyHKIME HA MOHOTOHHOCTb H IIOCTPOEHHE IPa)HIKOB. 2
Tema 6.9 HauGonbumiee n Hammenbiiee | CozaepikaHue ydeOHOro MaTepuana
3HateHNs QYHKINH Haxoxzaenne HanOOMBIIEr0 ¥ HAUMEHBIIETO 3HAYCHHH (YHKIHH, MOCTPOCHHE Tpa)MKOB MHOTOUYICHOB C MCIOJIb30BaHHEM arlapara
MaTeMaTHYeCKOro aHaIIN3a 2
Tema 6.10 Haxoxnaenue ontumanshoro | ITpodeccnoHalbHO-OpHEHTHPOBAHHOE COAEPKaHHeE (COAePKaHNe MPUKJIATHOTO MOTYJIs1)
pesyIbTaTa ¢ MOMOIILIO MPOMSBOMHON B [MHoyventinee 1 HanGoNbiiee 3HAYCHHE (dyHKIIM 10
MPaKTUYECKHX 3a/1a4ax
Tema 6.11 Pemenue 3agay. | [IpakTuueckoe 3aHsATHE 10
IpousBonuas ¢pyHkIwH, ee mpuMmeHenne | Popmyisl n npasmwia qudpdepernuposanust. Mcenenosanue GyHKINA ¢ TOMOIIBIO NPon3BoAHON. Hanbomnbpiee 1 HaMeHbIee 3HaYCHNS
¢$yHKIHH
Pa3zpen 7. MHOrOrpaHHHKH U TeJla BpALIEHHS
Tema 7.1 Bepumnusl, pebpa, rpanu | CozxepikaHue ydeOHOro MaTepuania
MHOTOrpaHHHKa TonsiTie Muororpansuka. Ero anemeHts:: BepiinHsl, pebpa, rpanu. lnaroxans. CedeHne. Boimykiible 1 HEBBIMYKIIbIE MHOTOTPAaHHHUKH 2 02
Tema 7.2 Tlpusma, ee cocrapmsronme, | CozmepikaHue yd4eOHOro MaTepuana 8&:8;’ 8%:0 4’
cevenme. [Ipsavas 1 MpaBHITBHAS PH3MBI Tlonsitue nmpusmsbl. Ee ocHOBaHust n 60KoBbIe rpaHu. Beicota npusmsl. [Ipsimas u HakinoHHas npusma. [IpaBunbHas npusma. Ee ceuenue 2 OK—OS: OK—OB:
Tema 7.3 Ilapammenenunen, ky06. | CozmepikaHue yueOHOTrO MaTepuaia OK-07
Ceuenne ky6a, mapannenenunesia IMapayienenmnes, cBoiicTBa NPSIMOYTOJIBHOTO TapasuIenenune/a, Kyd. Ceuenue Ky0a, mapauienenumnena 2
Tema 7.4 TMupamuna, ee cocrapnstonme, | Comepikanue yd4eOHOro MaTepuana
cesenme.  llpaBHibHas — mHpamufja. Tupamuna u ee snementsl. Cedenue mupamubl. [IpaBuiibHas nupaMuaa. Y cedeHHas MIpaMua
YceueHnHas nmupamuaa 2
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Tema 7.5 bokoBas u  moJHas

ConeprxaHue yueOHOro MaTepuaia

MOBCPXHOCTD IPU3MbI, TMPAMHIbI IInomans 60KOBOM M MOTHOI HOBEPXHOCTH HPHU3MBL, THPAMHUIBI 2
Tema 7.6 Cummerpus B kybe, | CozmeprkaHue yueOHOrO MaTepuanga
napajieNenumnese, npusMe, Nupamuse CHUMMeTpHs OTHOCUTEIBHO TOYKH, NPSAMOH, iockoctd. CUMMeTpus B KyOe, napauie/enumese, pusMe, IupaMuze
CuMMeTpHs B IPUPOJIE, APXUTEKTYpe, TEXHUKE, B OBITY 2
IIpakTHueckoe 3aHsTHE
Tema 7.7 IIpaBunbHble MHOTOrpanHuky, | IlpakTuueckoe 3aHsATHE
HX CBOMCTBa TToHsTHE IPAaBUIILHOTO MHOrOrpaHHUKa. CBOWCTBA NPABUIIbHBIX MHOTOTPAHHUKOB
2
Tema 7.8 Llumunap, ero cocrapmsttonue. | CozmeprkaHue yueOHOrO MaTepuaga
CeueHue UMIMHIpa Humuaap u ero snemenTsl. CeueHne IMHpa (apajuiebHOe OCHOBAHUIO U ocH). Pa3BepTka uimHapa
2
Tema 7.9 Konyc, ero cocrapistonme. | Conepxkanue yueOHOro MaTepuaa
Ceuenue KoHyca. YcedeHHBIH KoOHYC. | KoHyc u ero siementsl. Cevenne KoHyca (apajuieiibHOe OCHOBAHHUIO U MPOXOSLIEE Yepe3 BepIIKHY), KOHHYECKHe ceueHus. PasBepTka
Ceyenne yce4eHHOro KOHyca KoHyca YcedeHHbIH KoHyc. Ero oopasyromas u Beicota. CeueHHe ycedeHHOro KOHyca 2
Tema 7.10 Ilap u cdhepa, ux ceueHus Coneprxanue yueOHOro Marepuaia
Iap u cdepa. B3aumuoe pacrnonoxenue cdepsr u miockocti. Cedenne mapa, cepsr 2
Tema 7.11 Tlomstne 06 oOwveme Tena. | ComepkaHue ydeOHOro MaTepuasia
OtHomeHne 00bEMOB TOTOOHBIX Tell ITonsitue 06 oObeme Tena. OObeM Kyba M HpsMOYroyibHOro mapasienenunena. O0bem npusMsl U uiMHApa. OTHOIIEHHE 00BEMOB
OO00HBIX Tell. 2
Tema 7.12 O6bembr wu miomanu | Coxepkanue ydeOHOro MaTepuaia
MMOBEPXHOCTEH Tel O0bemsbl mupamMupl U KoHyca. O6beM mapa. [lnomay noBepxHoCTel el 2
Tema 7.13 Pemenune 3anad. | [IpakTHyeckoe 3aHsTHE 10
MHOrorpaHHUKHY 1 Teja BpaleHUs KomOuHamm reoMeTpuyeckux Ten
OOBbeMBbl U IJIOLI3 AU HOBEPXHOCTU MHOTOTPAHHUKOB H Tell BPaIlleH s
Pazpnen 8. IlepBooOpasHas pyHKIMH, ee IPUMEHEHHE
Tema 8.1 IlepBooOpasuas ¢yukuuu. | Comeprkanue yueOHOro MaTepuaia
TIpasuna Haxox NS MepBOOGpasHEIX 3amaua O BOCCTAaHOBJICGHHMH 3aKOHA [BIDKEHUs IO U3BECTHOH ckopocTu. IloHstue unTerpupoBanus. O3HAKOMIICHHE C IHOHATHEM
WHTeTpalla M IepBoodOpasHoi it ¢yHkimu y=f(x). Pemenue 3amad Ha cBs3b NepBOOOpasHON M €€ IPOM3BOIHON, BBIYHCICHUE
nepBoOOpasHOl Uit JaHHOW ¢yHKIuMH. Tabmmma ¢opMmyn IS HaxXOXKIEHHWsS IepBOOOpas3HbIX. l3ydeHHe NpaBHiIa BBIYHCIICHUS
nepBo0Opa3HOit 2
Tema 8.2 Ilnomans xpuBomuHelHOH | CoxmepikaHue yueOHOTO MaTepuaia
Tpameuud.  ®opmyna  Herotona — | 3agaud, HpUBOJSINKE K IOHATHIO ONPEIEICHHOrO MHTErpajia — O BBIYUCICHHH IUIONIAAN KPHBOIMHEIHON Tpameuy, o nepeMeleHu
Jleiibuuna touku. [lonsiTue onpeaenénHoro narerpana. ['eomMeTpuueckuii i HU3NUECKHIA CMBICT ONpeaeneHHoro nurerpaia. @opmymna Herotona—
JleitGuuIa 2 OK-01, OK-02,
Tema 8.3 HeomnpeneneHHbIN HHTETpa ConeprxaHue yueOHOTO MaTepraia OK-03, OK-04,
2 OK-05, OK-06,
IlonsTHE HeompeneIeHHOTO HHTErpaia OK-07
Tema 8.4 Ilomsarme o6 omnpeneneHHoM | CoxmepkaHue y4eOHOTO MaTepuaia 1K 1.2
umHterpare - Kak IOIMANH | TeomeTpHuecKmil CMBICH ONPEIETEHHOTO HHTErpaia 2
KPHUBOJIMHEHHOI Tpanenuu
Tema 8.5 Onpenenennsiii unrerpan B | IlpodeccnoHaibHO-OpMeHTHPOBAHHOE co/lepKaHUe (CoepKaHNe NPUKJIAHOIO MO/YJIsT) 6
KH3HU T'eomeTpuueckuii cMbIch onpenenenHoro uHrerpana. @opmyna Herotona - Jleiibuuma.
Pemenue 3a1a4 Ha IPIMEHEHHE HHTETPaIa ULl BBIYUCIICHUS (DH3NUECKUX BEIIMYUH U IUIOMaei
Tema 8.6 Pemenne 3aga4. | IlpakTudeckoe 3aHsTHE 8
IleppooGpastas bynkumm, € | TeppoobpasHas dynkiuu. TpaBHIa HAX0%ICHUS TIEPBOOGPa3HbIX. Ee MpuMeHeHN e
IPUMEHCHHUE
Paznen 9. Crenenn n kopuun. Crenennas GyHKIust OK-01, OK-02,
OK-03, OK-04,

Tema 9.1 Crenennas ¢yHKuus, ee | ConeprxaHue yueOHOTO MaTepHrana
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CBO¥CTBA TToHsTHE KOPHSA N-0ii CTETICHH U3 IeHCTBUTENbHOTO ycna. PyHKIMK y = 3/X ux cBoiicTBa H rpaduku. CBoficTBa KOPHS N-0ii CTETECHH OK-05, OK-07
Tema 9.2 IIpeoGpazoBanue BolpaxkeHuil | CopeprkaHue yueOHOTO MaTepuaia
¢ KOpHAMI N-OM CTCICHI IIpeo6pa3oBanue HPpaNHOHAILHBIX BEIPAXKEHUH
Tema 9.3 CsoiictBa crenenu ¢ | Cozxepxkanue yueOHOro MaTepuaa
PAlMOHANILHRIM - M ICUCTBUTENBHBIM | TToyqrye cremnenn ¢ mo0biM paLHoHaTbHBIM Moka3areseM. CreneHHble GyHKINH, HX CBOMCTBA U rpaduku
MI0Ka3aTesIMH
Tema 9.4 Pemenue uppanmonansHelx | CozmeprkaHHe y4eOHOTO MaTepuaia
YPaBHCHHI 1 HCPABCHCTE PaBHOCHIIBHOCTD HMppaLMOHANBHBIX YPAaBHEHHH M HEpaBEHCTB. MeTolbl MX pelleHus. PelieHue MppalMOHAIbHBIX YPAaBHEHUH M
HEPaBEHCTB
Tema 9.5 Crenennu u kopuu. CrenenHas | IIpakTuueckoe 3aHATHE
dynxws OmpezieneHne cTeneHHoH GyHKIHH. Mcnonbp30BaHne ee CBOHCTB IIPH PELICHUH YPaBHCHUH W HEPABEHCTB
Pa3nen 10. Iloka3aTeabHasi QyHKIHS
Tema 10.1 TTokasatensHas ynkuus, ee | Coaepkanue ydeOHOro MaTepuaia
CBOWCTBa CreneHb ¢ MPOU3BOJILHBIM JACHCTBUTEILHBIM HOKa3aTesneM. OnpeielieHne okasaTenbHON GpyHKIUH, €€ CBOMCTBA U rpauK. 3HAKOMCTBO
C MPUMEHEHHEM MOoKa3aTelnbHON GyHKuuH. Penierne moka3aTenbHbIX YpaBHEHHH (PYHKIHOHAIBHO-TPAQUIECKUM METOIOM
Tema 10.2 Pemenue mnoxasarenbHbix | IlpakTuueckoe 3aHsTHE OK-01. OK-02
z — — — — > )
ypaBHEHHUI U HEPaBEHCTB Pemenne nmoka3aTenbHBIX ypaBHEHHII METOJOM ypaBHHBAHMS ITOKa3aTeleil, METOJOM BBEICHHs HOBOW IEpEeMEHHOH, (DYHKIHOHAIBHO- 0K-03. OK-04
> )
rpaduueckiM MeTooM. Perienne mokasaTelbHBIX HEPaBEeHCTB OK-05. OK-07
>
Tema 10.3 Cucremsl mnoka3zarenbHbix | ComepkaHue ydeOHOro MaTepuaa
ypaBHEHHH Pemenne cucteM Noka3aTeNbHBIX YpaBHESHUH
Tema 10.4 Pemenune 3amad. | [IpakTuueckoe 3aHsTue
INokazaTenbHast QyHKIMSA Pemienne mnokasaTenbHbIX YpaBHEHMH METOAOM YpPaBHMBaHMS IOKa3aTelell M METOJOM BBEJCHUS HOBOM NepeMeHHOM. PerieHue
IIOKa3aTeNbHbIX HEPaBEHCTB
Pasznen 11. Jlorapugmel. Jlorapupmudeckas QyHKIAs
Tema 11.1 Jlorapupm gucna. | CopeprkaHue ydeOHOTO MaTepHana
JlecaTnunbrii u HaTypaibHbli | Jlorapudm uncia. JIecITHYHBIA W HATYpaJIbHBI JIOrapH(MBI, YHCIIO €
Jorapu(Mbl, YUCIIO €
Tema 11.2 CaoiictBa sorapudmo. | CoxmeprkaHue yueOHOTO MaTepuaia
Onepanust jorapupMUpoBaHUS CaoiictBa norapudmoB. Omneparust TorapuGMUpOBaHHSL.
Tema 11.3 Jlorapudmudeckas Gpynkmus, | CozmeprkaHue yueOHOrO MaTepuaia
ee CBOMCTBa Jlorapumudeckast pyHKIHS U ee CBOHCTBA
OK-01, OK-02,
Tema 11.4 Pemenne norapudmuueckux | Copmepkanue ydeOHOro Marepuaia (())If(_%é’ %l}i'%‘;’
ypaBHEHHUII U HEPAaBEHCTB Tonstie norapudmuyeckoro ypasHeHus. Onepanust TOTEHIMPOBaHUs. TPy OCHOBHBIX METO/a PEIICHHS JOrapH()MUYECCKUX yPaBHEHHUIL: HK’ 12
(yHKIHOHAIBHO-TpadUIeCKHit, METO]] TOTEHIMPOBAHHMS, METO]] BBEJICHHSI HOBOI NepeMeHHoH. Jlorapudmudeckne HepaBeHCTBa ’
Tema 11.5 Cucrems! norapudpmudeckux | CopeprkaHue yueOHOroO MaTepuaia
YpaBHEHUI AJNTOPUTM pelIeHUs CUCTEMBI YpaBHEHHH. PaBHOCHIBHOCTD JIOTApH(MUYECKUX YPAaBHEHHH M HEPABEHCTB
Tema 11.6 Jlorapudmsr B npupone u | IlpodeccmonaibHO-OpHEHTHPOBAHHOE COIepPKaHue (CoaepKaHNe MPUKJIATHOTO MOTYJIs1)
TEXHUKE ITpumenenue norapudma. Jlorapudmuueckas crvpains B npupone. Ee maTemaTnueckue cCBOWCTBa
Tema 11.7 Pemenne 3anau. | IlpakTHdeckoe 3aHsTHE
Jlorapu¢msr. Jlorapugmureckas Jlorapudmuueckast GpyHkiwms. Peienue npocteiinmx 10rapuMUIeCKux ypaBHEHH I
byHkIIsSK
Pa3znen 12. DiieMeHThI KOMOMHATOPHKH, CTATHCTHKH ¥ TEOPHH BeposiTHOCTE# OK-01, OK-02,
Tema  12.1 OcHoBuble  monsatus | CopepaHue ydeOHOTO MaTepuana OK-03, OK-04,
KOMOUHATOPHKU OK-05, OK-07

IlepecTaHOBKH, pa3MEIICHHs, COYCTaHHSI.
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Tema 122 CoObitre, BepositHocTh | ComepikaHue yueOHOroO MaTepuaia MK 1.2
COOBITHS. Cvnomeﬂue M YMHOXCHHUC | CopyecTHEIC M HECOBMECTHBIE COOBITHS. TEOpPEMBI O BEPOSTHOCTH CyMMbI COGHITHI. YCIIOBHAS BEPOSITHOCTb. 3aBHCHMBIC W 4
BEposTHOCTEH HE3aBHCHMBbIE COOBITHS. TeopeMbl 0 BEpOSTHOCTH NPOU3BEICHHS COOBITHIA.
Tema 12.3 BeposarraocTs B | IlpodeccnonanbHO-OpHEHTHPOBAHHOE CO/lep:KaHNe (CoAepiKaHHe MPHKJIATHOTO MOKYJIs) 6
MPO(ECCHOHANBHEIX 3a/124aX OTHOCHUTENIbHAs YacTOTa COOBITUS, CBOMCTBO €€ ycTOW4YMBOCTH. CTaTHCTHYECKOE OmpeselieHne BeposSTHOCTH. OlLieHKa BEpOsSTHOCTH
COOBITHS
IIpaxTuueckoe 3aHATHE
Tema 124 Jluckpernas ciydaitnas | CopmeprkaHue y4eOHOTO MaTepuanga
BEJIMYMHA, 3aKOH €€ PacCIIPEIEIICHUs Bunpl cinyuaiineix BenauuuH. OnpeneneHue JUCKPETHOH cCilyyalHOW BEIMYMHBI. 3aKOH paclpeieNieHUs JUCKPETHOM CciiydaitHo 4
BeMMYUHEL Ee 4icioBble XapaKTepHCTUKH
Tema 12.5 3amaun marematnueckod | CoznepkaHue ydeOHOro MaTepuaa 4
CTaTHCTHKH Bapuarmonssiii paa. [omuron yactot u rucrorpamma. CTaTHCTHYECKHE XaPAKTEPUCTHKH Psijia HAOII0JaeMbIX TAHHBIX
Tema 12.6 Cocrasnenne Ttabmnn u | IlpodreccHoHAILHO-OPHEHTHPOBAHHOE COAEPKaHHe (COep KAHNe MPUKJIATHOTO MOTYJIs) 6
AuarpaMM Ha NpaKTHKe IlepBuunass 00paboTKa CTATUCTHYECKMX MaHHBIX. [padudeckoe uX TpeacTaBieHHe. HaxoxIeHHe CpemHHX XapaKTepHCTUK,
HaOJII0JaeMBIX JAHHBIX
IIpakTiueckoe 3aHsATHE
Tema 12.7 Pemenne 3anad. DieMeHTsl | [IpakTuueckoe 3aHITHE
KOM6HHaT0prKH’ CTATHCTUKA W TECOPUH | 3peyventhi KoMOHHATOPHKH. COBBITHE, BEPOSTHOCTH COOBITHA. CIIOKEHHE H YMHOKEHHE BEPOATHOCTEI
BEpOSTHOCTEH
2
Pazpgen 13. YpaBHeHus M HepaBeHCTBA
Tema 13.1 PaBHocwibHOCTH ypaBHeHu#t | CozaepkaHue ydeOHOro MaTepuaa
H HEPaBeHCTB. OONIME METONIb! PEMICRHS "By by e ypaBHeHul u HepaBeHCTB. Ompenesnenus. OCHOBHBIE TEOPEMBI PABHOCHIBHBIX IIEPEXOAAX B YPAaBHEHUSX H
HepaBeHCTBax. OOIIMe METOIbI PelleHHs] YpaBHEHHI: Mepexoi OT PaBeHCTBAa (DYHKIMH K PaBEHCTBY apryMEHTOB I MOHOTOHHBIX 4
(YHKIHI, METOJI pa3IoXKEeHHsI Ha MHOXKUTEIIH, METO/l BBEACHUS HOBOH ITepeMEeHHOM, (QYHKIIMOHAIBHO-TpapUIeCKHi METO
Tema 13.2 I'paduueckmii  merox | CoxmeprkaHue yueOHOTO MaTepuaia
PCIICHIS ypaBHCHHH, HCpABCHCTE OO6mpe MeTOABl pENICHHs] HEepPaBeHCTB: IEpPeXOA OT CPaBHEHWs 3HAYEHWH (QYHKIMI K CpPaBHEHHIO 3HAYEHHII apryMEHTOB JUIS
MOHOTOHHBIX (YHKIHA, METOJ HWHTEpBAJOB, (GYHKIHOHATbHO-rpadmdeckuii meron. ['padudueckuii METOH pEIICHHS ypaBHEHHI U 4
HEpaBEeHCTB
Tema 13.3 VpaBHenus u HepaBeHctBa ¢ | CozmeprkaHue yueOHOTO MaTepuaia OK-01. OK-02
> )
MoayIeM i
Ompenenenue Moxyns. PackpeiTne Momynst Ho OMpeJIeeHHIO. IIpocTeiimue ypaBHEHHs H HepaBeHCTBA ¢ MoxyneM. I[IpumeHeHue 4 OK-03, OK-04,
PaBHOCUIIBHBIX I1€PEXO0B B ONPEAENCHHBIX TUIIAX YPABHEHHI U HEPABEHCTB ¢ MOIYIEM OK-05, OK-06,
Tema 13.4 VYpapuenus u HepaBenctsa ¢ | Conep:kaHue ygeGHOTO MaTepHana OK-07
napameTpaMu 3HakoMcTBO ¢ mapamerpoM. IIpocreiiniie ypaBHEHHS U HEPABEHCTBA C IapaMeTPOM 1K 1.2
6
Tema 13.5 CocraBnenue u pemenue | IlpodeccHoHaIbHO-OPHEHTHPOBAHHOE CO/lepKaHUe (co/iepKaHMe NPUKJIAHOI0 MOYJIsI) 12
HpoQecCHOHANBHBIX 33/1a4 € MOMOIILI0 | PeleHne TEKCTOBBIX 38184 po)ecCHOHATIBEHOTO COCPKAHUS
ypaBHEHHH IpakTrueckue 3aHsITHS
Tema 13.6 Pemenne 3anad. Ypanenus | IIpakTuueckoe 3aHATHE
U HEPaBEHCTBA OO61re MeTO/IbI pelIeHns] ypaBHEHUH. YpaBHEHHS M HEPABEHCTBA C MOLYJIEM H C IIapaMeTpaMu
2
Koucyabranuu 8
IIpomexxyTounas aTTecTanusi B popMe 3K3aMeHa 8
Bcero: 284
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3. YCJIOBUSI PEAJIN3AIIMA ITPOT'PAMMBI YYEBHOM TUCIUTIIAHBI

3.1 MarepuajbHO-TEXHHYECKOE o0ecrieyeHne peaau3anuu padoveid mporpaMmmbl

Peanuzamus nporpamMMbl y4eOHOM AMCHMILIMHBI oOecrieueHa Y4eOHbIM KaOWHETOM st
NPOBEACHUSI JIGKIMOHHBIX (TEOPETHUECKUMX) M TPAKTHUECKUX 3aHATHUH, JUCHUIUTMHAPHOM
IMOJrOTOBKH, TEKYILIEH U MTPOMEKYTOUHOU ATTECTALIUH.

IlepeyeHb yueOHO-HATJIAIHBIX OCOOMIA:

MYJIbTUMEAMIHBIE MaTepUalbl, CJI0BapH, pa3aaTounsiii Matepuan, Y MK no qucnumninune.

OcHaneHHOCTh 000PY/I0BAHUEM

[TK, MynsTUMEIHITHOE 000Dy IOBAHHE:

KomneroTep - 1 WT., IpOEKTOP MYJbTUMEIUUHBIN — 11IT., 9KpaH MPOEKIIMOHHBIA — 11IT.

YueOHast MeOesb: CTOJIBI, CTYJIbS, I0CKA MEJIOBAas.

IIporpammuoe obecnevenue:

[Taker Office mns paGOTBI ¢ TEKCTOBBIMH JTOKYMEHTAMH, TaOJHIlaMy, 0a3zaMu JaHHBIX,
rpagu4ecKuMHU, U300paKCHUSIMHU, BUCO.

3.2 UndopmanuonHoe odecneyeHne peajin3anuu padoyeil mporpaMmbl

Jns peanuzanuu nporpamMmbl OMOIMOTEUHBIM (OHJ UMEET MeYaTHbIE W/MIU AJIEKTPOHHbBIE
oOpa3oBarenbHbIC 1 HHPOPMAITMOHHBIE PECYPCHI IS HCIIOJIB30BAHMS B 00pa30BaTEIIBHOM TIPOIIECCe

3.2.1 OcHOBHBIE MeYaTHbIE/JIEKTPOHHbIE H3TaAHUA:

1. Bricmas matemaruka : yueOHuK u npaktukym st CIIO / pen.: M. b. Xpunynosa, 1.
N. Upiranok. - M : HUznarensctBo HOpaiit, 2023. - 472 c. - (IlpodeccuonanbHoe oOpa3oBaHue). -
URL.: https://urait.ru/bcode/513645. - Pexxum moctyma: st aBTop. nojb3osareneid. - ObC "HOpaiit".
- ISBN 978-5-534-01497-6 : 1089.00 p. - Tekcr : HemocpeacTBeHHbii. http://webirbis.tsogu.ru/cgi-
bin/irbis64r_plus/cgiirbis 64 ft.exe?S21COLORTERMS=0&LNG=&721ID=GUEST&I21DBN=R
EADB_FULLTEXT&P21DBN=READB&S21STN=1&S21REF=10&S21FMT=briefHTML _ft&S2
1CNR=5&C21COM=S&S21ALL=%3C.%3EI=51%28075%2E32%29%2F%D0%A5%2093%2D21
4471639%3C.%3E&USES21ALL=1

2. I'mcun, Bramumup BopucoBuu. Martematnka. [Ipaktukym : ydeOHOe mocoOme s
CIIO / B. b. TI'mcun, H. II. Kpemep. - Mocksa : WznarenscrBo IOpaiit, 2024. - 202 c. -
(TTpodeccronansruoe obpazosanue). - URL: https://urait.ru/bcode/538356. - Pexum goctyma: s
aBTop. mnoib3oBareneid. - OBC "IOpait". - ISBN 978-5-9916-8846-8 : 419.00 p. - Tekct :
HernocpeacTBeHHbIH. http://webirbis.tsogu.ru/cgibin/irbis64r_plus/cgiirbis_64 ft.exe?S21COLORTER
MS=0&LNG=&721ID=GUEST&I21DBN=READB_FULLTEXT&P21DBN=READB&S21STN=1
&S21REF=10&S21FMT=briefHTML _ft&S21CNR=5&C21COM=S&S21ALL=%3C.%3EI=51%28
075%2E32%29%2F%D0%93%20516%2D403422171%3C.%3E&USES21ALL=1

3. boromono, Hwukomait BacunbeBuu. Maremaruka : yue6nuk s CIIO / H. B.
boromonos, I1. . Camoiinenko. - 5-e u3a., nep. u pom. - Mocksa : M3natensctBo FOpaiit, 2023. -
401 c. - (TTpodeccuonanbroe odbpazosanue). - URL: https://urait.ru/bcode/511565. - Pexum goctyma:
s aBTop. moib3oBareneid. - ObC "HOpaiit". - ISBN 978-5-534-07878-7 : 939.00 p. - Tekcr :
HernocpeacTBeHHbIH. http://webirbis.tsogu.ru/cgibin/irbisé4r_plus/cgiirbis_64 ft.exe?S21COLORTER
MS=0&LNG=&721ID=GUEST&I21DBN=READB_FULLTEXT&P21DBN=READB&S21STN=1
&S21REF=10&S21FMT=briefHTML _ft&S21CNR=5&C21COM=S&S21ALL=%3C.%3EI1=51%28
075%2E32%29%2F%D0%91%20744%2D430430398%3C.%3E&USES21ALL=1

4. Matemaruka. [Ipaktukym : yuebnoe nocodue s CIIO / O. B. Tartapuukos, JI. T'.
buprokoBa, I'. M. boOpuk, f. B. MaxxanoBa [u ap.]. - Mocksa : HOpaiir, 2023. - 285 c. -
(TTpodeccuonansroe obpazosanue). - URL: https://urait.ru/bcode/512207. - Pexum goctyma: s
aBTOp. mnoip3oBareneid. - OBC "IOpaiit". - ISBN 978-5-534-03146-1 : 679.00 p. - Tekct :
HernocpeacTBenubIi. http://webirbis.tsogu.ru/cgibin/irbis64r_plus/cgiirbis 64 ft.exe?S21COLORTER
MS=0&LNG=&721ID=GUEST&I21DBN=READB_FULLTEXT&P21DBN=READB&S21STN=1
&S21REF=10&S21FMT=briefHTML _ft&S21CNR=5&C21COM=S&S21ALL=%3C.%3EI1=51%28
075%2E32%29%2F%D0%A2%20232%2D226993394%3C.%3E&USES21ALL=1

3.2.2 JlonoJiHUTe/IbHBbIE MeYaATHbIE/IJIEKTPOHHbIE U3IaHUS
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http://webirbis.tsogu.ru/cgi-bin/irbis64r_plus/cgiirbis_64_ft.exe?S21COLORTERMS=0&LNG=&Z21ID=GUEST&I21DBN=READB_FULLTEXT&P21DBN=READB&S21STN=1&S21REF=10&S21FMT=briefHTML_ft&S21CNR=5&C21COM=S&S21ALL=%3C.%3EI=51%28075%2E32%29%2F%D0%A5%2093%2D214471639%3C.%3E&USES21ALL=1
http://webirbis.tsogu.ru/cgi-bin/irbis64r_plus/cgiirbis_64_ft.exe?S21COLORTERMS=0&LNG=&Z21ID=GUEST&I21DBN=READB_FULLTEXT&P21DBN=READB&S21STN=1&S21REF=10&S21FMT=briefHTML_ft&S21CNR=5&C21COM=S&S21ALL=%3C.%3EI=51%28075%2E32%29%2F%D0%A5%2093%2D214471639%3C.%3E&USES21ALL=1
http://webirbis.tsogu.ru/cgi-bin/irbis64r_plus/cgiirbis_64_ft.exe?S21COLORTERMS=0&LNG=&Z21ID=GUEST&I21DBN=READB_FULLTEXT&P21DBN=READB&S21STN=1&S21REF=10&S21FMT=briefHTML_ft&S21CNR=5&C21COM=S&S21ALL=%3C.%3EI=51%28075%2E32%29%2F%D0%A5%2093%2D214471639%3C.%3E&USES21ALL=1
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUAA
OBIIEOBPA30OBATEJBHOMN JUCHUILJIAHBI

KoHTpoJIb ¥ oOIeHKa pe3ylIbTaTOB OCBOCHHS O0IIE00pa30BATEIILHON AHCIUTLIMHBI

pacKphIBAIOTCS 4Yepe3 JUCHUIUIMHAPHBIC PEe3yJabTaThl, HANIPABICHHBIC HA (OPMUPOBAHHE OONIUX U

HpO(bCCCI/IOHaJ'IBHBIX KOMIICTEHIIUH 110 pasaciiaM U TEMaM COACPIKAHUA yLIC6H01"O Marcpuaiia.

Oo6mas/npodeccuoHanbHas
KOMIIETeHIIHS

Paszgen/Tema

Tumn oeHOYHBIX MePONIPUSITHS

OK 01. Beibupats criocoOs! pemeHus
33124 IPO(GeCCUOHANBHOM AeSTENbHOCTH
NPUMEHHTENEHO K Pa3INIHBIM
KOHTEKCTaM

P1,Temal.l, 1.2, 1.3 IT-o/c, 1.4.
P 2, Temsr 2.1, 2.2, 2.3, 2.4, 2.5,
2.6 IT-o/c, 2.7

P 3, Temsr 3.1, 3.2, 3.3, 3.4, 3.5,
3.6

P 4, Temn 4.1, 4.2, 4.3, 4.4, 4.5,
4.6,4.711-0/c,4.8,4.9,4.10

P 5, Temn 5.1, 5.2, 5.3 TI-o/c,
5.4,55,5.6

P 6, Temn1 6.1, 6.2, 6.3,6.4, 6.5,
6.6, 6.7 IT-o/c, 6.8

TectupoBanue

YeTHbIi onpoc

MaremaTH4YeCKUH IUKTaHT
WunuBuyansHas caMOCTOSTEIbHAS
pabota

IIpencraBnenue pe3yabTaToB
MIPAKTUYECKUX padoT

3amuTa TBOpYECKUX padboT

3aIJ_lI/ITa WHAWBUAYaJIbHBIX
IIPOEKTOB

KonrponbHas padbora

BeimonHeHue 3a1aHuil Ha SK3aMeHe

OK 02. Mcnonp30BaTh COBpEMEHHbBIE
CpeAcTBa MOWCKA, aHAIN3a U
HHTEpIpeTanuy HHGopManuy, u
nH(pOpMaNNOHHbBIE TEXHOJIOTHH IS
BBINTOJTHEHMA 33/1a9 Ipo(ecCHOHATBHOMN
JIesITeIbHOCTH

P1,Temal.1, 1.2, 1.3 IT-0/c, 1.4.
P 3, Temnr 3.1, 3.2, 3.3, 3.4, 3.5,
3.6

P 6, Temn1 6.1, 6.2,6.3,6.4,6.5,
6.6, 6.7 IT-o/c, 6.8

P 7, Tems 7.1, 7.2 TI-0/c, 7.3, 7.4

TectupoBanue

YerHbli onpoc

MatemaTuyecKuil AUKTAHT
WunuBuayansHas caMOCTOSTEIbHAS
pabota

[IpencraBnenue pe3ynbTaToB
MIPaKTUYECKUX padoT

3amuTa TBOpYECKUX PadboT

3anmra HHIUBUAYAIBHBIX
IIPOEKTOB

KonrponbHas padbora

BrinonHeHue 3a1aHnii Ha SK3aMeHe

OK 03. [TnanupoBath U peaau30BbIBATH
coOCTBEeHHOE TpO(heccCHoHaIBHOE U
JIMYHOCTHOE pa3BHUTHE,
TIPEANIPUHIMATEIbCKYIO e TeIbHOCTD B
pogeccHoHaNbHOI chepe,
UCIIOJIb30BaTh 3HAHMS 110 (PUHAHCOBOM
IPaMOTHOCTH B Pa3JINUHbBIX )KU3HEHHBIX
CUTYyaLUsIX

P1,Temal.1,1.2, 1.3 1-0/c, 1.4.
P 2, Temwr 2.1, 2.2, 2.3, 2.4, 2.5,
2.6 I1-o/c, 2.7

P 3, Temw 3.1, 3.2, 3.3, 3.4, 3.5,
3.6

P 4, Temsr 4.1, 4.2, 4.3, 4.4, 4.5,
4.6,4.711-0/c, 4.8, 4.9, 4.10

P 6, Temsn1 6.1, 6.2, 6.3, 6.4, 6.5,
6.6, 6.7 I1-o0/c, 6.8

P 7, Temn 7.1, 7.2 TI-0/c, 7.3,

7.4

TectupoBanue

YcTHbIl onpoc

MatemaTuyecKuid AUKTAHT
WunuBuayansHas caMoCTOSITEIbHAS
pabota

[IpencraBnenue pe3ynbTaToB
MIPAaKTUYECKUX padoT

3amuTa TBOpUECKUX paboT

3anra HHIUBUAYAIBHBIX
MIPOEKTOB

Kontponsnas pabora

BeinonHeHye 3a1aHnii HA SK3aMeHe

OK 04. D¢ddexruBHO
B3aUMO/ICHiCTBOBATH U paboTaTh B
KOJUIEKTHBE ¥ KOMaH e

P1,Temal.1,1.2, 1.3 11-0/c, 1.4.
P 2, Temwr 2.1, 2.2, 2.3, 2.4, 2.5,
2.6 IT-o/c, 2.7

P 3, Temnr 3.1, 3.2, 3.3, 3.4, 3.5,
3.6

P 4, Temnr 4.1, 4.2, 4.3, 4.4, 4.5,
4.6,4.711-0/c,4.8,4.9,4.10

PS5, Temnr 5.1, 5.2, 5.3 IT-o/c,
5.4,55,5.6

TectupoBanue

VYcTHBIi onpoc

MatemaTuyecKkuid AUKTAHT
WunuBuayansHas caMoCTOsITEIbHAS
pabora

[IpencraBnenue pe3ynbTaToB
MPaKTHYECKUX padoT

3amuTa TBOpUECKUX paboT

3ammTa HHIUBUAYATBHBIX
MIPOEKTOB

Kontponsnas pabdora

BrinosHeHue 3a1aHMi HA SK3aMeHe

OK 05. OcymiecTBIATh YCTHYIO U
MMCBMEHHYI0 KOMMYHHUKALIKIO Ha
roCcy1apCcTBEHHOM si3blke Poccuiickoii

P 1, Temal.1, 1.2, 1.3 IT-o/c, 1.4.
P 3, Temnr 3.1, 3.2, 3.3, 3.4, 3.5,
3.6

TectupoBanue
VYcTHBIii onpoc
MatemaTHyeCKui AUKTAHT
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depepanun ¢ y4eToM 0COOCHHOCTEH
COLIMATIBHOTO M KYJBTYPHOTO KOHTEKCTA

P 6, Temr 6.1, 6.2,6.3,6.4,6.5,
6.6, 6.7 IT-o/c, 6.8
P7, Temn 7.1, 7.2 I1I-0/c, 7.3, 7.4

WunuBuayansHas caMoCTOsITEIbHAS
pabora

[IpencraBnenue pe3ynbTaToB
MPaKTUIECKUX padoT

3amuTa TBOpUECKUX paboT

3amuTa HHIUBHIYAIbHbBIX
MPOEKTOB

KonrponbHas padbora

BrloyIHEHUE 3a1aHUI HA 3K3aMEHE

OK 06. IIposBnATE Tpa’kJaHCKO-
MATPHOTUYECKYIO TTIO3UIIHIO,
JIEMOHCTPHPOBATh OCO3HAHHOE
MIOBEICHHE Ha OCHOBE TPaAUIIMOHHBIX
o01eyeIoBe4ecKux [eHHOCTEH, B TOM
YHCIIE C Y4ETOM FapMOHH3AIHU
MEXHAIIMOHAJBHBIX H MEXKPEITUTHO3HBIX
OTHOILIECHUMH, IPUMEHSATH CTaHIAPTHI
AQHTUKOPPYNLHUOHHOTO MOBEICHUS

P1,Temal.1, 1.2, 1.3 IT-o/c, 1.4.
P 4, Temn 4.1, 4.2, 4.3, 4.4, 4.5,
4.6,4.711-0/c,4.8,4.9,4.10

P 5, Temrr 5.1, 5.2, 5.3 TI-o/c,
5.4,55,5.6

TectupoBanue

YcrHbli onpoc

MaremaTtnueckuii AUKTaHT
WunuBuayansHas caMOCTOSITENbHAS
pabota

[IpencraBnenue pe3yibTaToB
MPaKTHIEeCKUX padoT

3amuTa TBOpUECKUX paboT

3amuTa HHIUBUAYAIIbHBIX
MPOEKTOB

KonrponbHas padbora

BrlnosIHEHUE 3a1aHUI HA 3K3aMEHE

OK 07. ConeiicTBOBaTh COXPaHEHHIO
OKpy>Karouiei cpenpl,
pecypcocOepeRkeHHUI0, MPHUMEHSTh
3HaAHUA 06 HN3MCHCHHH KJIMMaATa,
MIPUHLIUIIBI OEPEKITUBOTO IPOU3BOICTBA,
3¢ (PEeKTHBHO TEHCTBOBATH B
Ype3BBIYAHHBIX CHTYAIUsIX

[IK 1.2. BemonHATE 00paboTKy
reoJornyeckoi nHdopMaImu o
MECTOPOKICHUH

P 2, Temur 2.1, 2.2, 2.3, 2.4, 2.5,
2.6 II-o/c, 2.7

P 4, Temur 4.1, 4.2, 4.3, 4.4, 4.5,
4.6,4.711-0/c, 4.8, 4.9, 4.10

P 5, Temn 5.1, 5.2, 5.3 TI-o/c,
5.4,55,5.6

P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5,
6.6, 6.7 I1-0/c, 6.8

TectupoBanue

YcrHbli onipoc

MaremaTnyecKuil TUKTaHT
NuauBuayanbHast caMOCTOSATEIbHAS
pabota

[IpencraBnenue pe3ynbTaToB
MPaKTUIEeCKUX padoT

3ammTa TBOPUYECKUX padoT

3amuTa UHIMBUAYAJIbHBIX
MIPOEKTOB

Kontponpnas pabdora

BrinmonHeHnue 3aganuii Ha SK3aMeHE
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