denepanbHOE areHTCTBO YKEJIE3HOI0POKHOTO TPaHCIIOPTa
dunman ¢peaeparbHOro rocyJapcTBEHHOTO OO IKETHOTO 00pa30BaTEIbLHOTO
YUPEXKJICHH BhICIIEro 0opa3oBanus «CHOMPCKUI TOCYapCTBEHHBIM YHUBEPCUTET
nyTel coobienus» B T. HoBoanraiicke

PABOYAS ITPOTPAMMA
OBIIEOBPA3OBATEJIbBHOM JUCHUITJIMHBI

OVIIL.03 MATEMATHUKA
(0a30BbIN YPOBEHD)

JUISI CIIELIMAIIBHOCTH
23.02.08 CTpOonTEIBCTBO KEIE3HBIX TOPOT, IYyTh U IIyTEBOE XO35AHUCTBO

HoBoanTarick
2024



OpoOpena Ha 3aceJaHUU IUKIOBOM
KOMUCCUHU  €CTECTBEHHOHAYYHBIX MU
oOuenpodeccuoHaIbHbIX JUCITUTUIHH
[IpoTokon Ne 1 ot «29» aBrycra 2024 r.
[Ipencenarenp H.B. 3aiinesa

CocTtaBuTenb:
PerxkoBa MUM.B.,

Pa3paborana Ha ocHoBe DenepanbHOro
rOCyJapCTBEHHOTO  00pa30BaTEIbHOTO
cTaHaapra CpEIIHETO o01ero
obpazoBanust ot 17 mas 2012 roma Ne
413 (B penakiuu ot 12.08.2022 No 732) n
denepaibHOTO roCyJIapCTBEHHOTO
00pa30BaTeILHOTO CTaHJApTa CPETHETO
npodeCCUOHAIBHOTO  00pa30BaHusl IO
CIEUAIBHOCTH

23.02.08 CTpoUTENbCTBO  KEJIE3HBIX
JIOpOT, yTh U MTyTEBOE XO3SHUCTBO.

YT1BepxkaeHa

3amMecTuTeNb TUPEKTOpa

1o y4eOHO-BOCIIUTATEIHHOM paboTe
T.B. Jo6mmukoBa

«30» aBrycra 2024 r.

npernojaBareSib MaTeMaTUKH BbICHIEH KBadU(UKAIMOHHON

kareropun pumana CI'VIIC B r. HoBoanralicke



COJIEPYKAHUE

1 OOmras xapakTepucTuka paboueid mporpaMmbl 00111e00pa3z0BaTEIbHON

JUCHTUTITIHBL «IMATEMATHKA ..cnvveeeuvieeiieeniieeeiieestteeniteeniteesateesateesbeessaeessseesnseesnseens 4
2 CTpyKTypa U cofiep’kaHue 00111e00pa30BaTEIbHON JUCITUTIITHHBI ..c.vvveennveennnenns 26
3 YcnoBus peamzary mporpaMmbl 00111e00pa3oBaTeIbHON JUCITUTUIAHSI ......... 45
4 KoHTpOJb 1 OIIEHKA pe3yIbTaTOB OCBOCHHUS 00I1e00pa30BaTeIbHON

46

D10 (0 0 B 000 0



1 O0mas xapakTepucTuka padoyveil nporpaMmbl 0011e00pa30BaATEIbHOM
AUCHMILINHBI «MaTeMaTuKa)

1.1 MecTo IMCHUIVIMHBI B  CTPYKType npodeccHOHAIbLHOM
oOpasoBareabHoil nporpammsl CIIO:

O0b1eoOpa3oBaTebHas JTUCLMIIIINHA «MaremaTuka» SIBIISIETCS
00s3aTeIbHOM  4YacThl0  OOIIE00pa30BaTEIbHOrO  IMKIa  00pa3oBaTENIbHOM
nporpammsl B cooTBeTcTBUU ¢ PI'OC A1 CrieNHanbHOCTH:

23.02.08 CTpOouTEIBCTBO JKENE3HBIX I0POT, IIyTh U IyTEBOE XO34KCTBO.

1.2 IIe.]'IH H INIAaHUPYEMbIC PE3YJIbTAaThl OCBOCHUA NUCIHUIIJIUHBI:

1.2.1 Heab AUCHMIIMHBI

Conepxanue IPOrpaMMBbl 0011e00pazoBaTenbHON JUCITUTUTUHBI
«Marematuka» HalpaBJIE€HO Ha JIOCTHKEHUE pe3yJIbTaTOB €€ M3Y4YCHHUS B
cootBercTBUM ¢ TpeboBanusiMu PI'OC COO c ywerom mnpodeccruoHaIbHOM
HarnpasieHHocTr OI'OC CIIO.

1.2.2. Ilnanmpyemble pe3yJabTaTbl OCBOCHHH 001Ie00pa3oBaTeJIbHOM
aacUIIMHBI B cooTBeTcTBHH ¢ PI'OC CIIO n Ha ocHoBe ®PI'OC COO

Oco0oe 3HaueHne AUCIUIUIMHA UMEET pU popMUpoBaHuU U pa3Butuu OK
u I1K.



PAa3IMYHBIM KOHTCKCTaM

CaMOCTOSITEJILHO BBIIIOJIHATh TaKyIO 1€ATEIbHOCTD;
- UHTEpeC K pa3NIuyHbIM cdepaM MnpodeccHoHaTbHON
NEeSITENIbHOCTH,

OBnanenue YHHUBEpPCATbHBIMU
MI03HABATEJIbHBIMU JIEHCTBUSAMU:

a) 6a30BbIC JOTHYECKHE NEHCTBUS:

- CaMOCTOATENFHO (HOPMYIHPOBATH M AKTYyaTU3UPOBATH
npo06yeMy, paccMaTpuBaTh €€ BCECTOPOHHE;

y4eOHBIMU

- yCTaHaBIIMBaTh  CYNICCTBEHHBIH  MPU3HAK  HJIH
OCHOBaHUSl JUId  CpaBHEHHs, KiaccupuKaluu U
0000IICHHS;

- OpCACTIATh HEINU ACATCIBbHOCTH, 3a1aBaTh MapaMETPhbl U
KpUTCPUHN UX NOCTHUIKCHUS,

- BBIABJIATH 3aKOHOMCPHOCTH HW  IIPOTUBOPECUUA B
pacCMaTprUBACMBIX SABJICHUMAX,

- BHOCHUTB KOPPCKTHUBBI B HACATCIILHOCTL, OIICHUBATH
COOTBETCTBHUE PE3YJIbTATOB MLCIAM, OLICHUBATH PHCKU

Oo0mue Ilianupyemblie pe3yabTaTbl 00y4eHUs
KOMIIETEHIMHU
Oﬁmue1 Ilucummlmapm,le2

OK 01 BeiOupars €mocoOsl | - ToTOBHOCTb K TPYyy, OCO3HAHUE LIECHHOCTU MACTEpPCTBA, | -BIIAAECTh  METOJAMHU  JOKA3aTelabCTB, AJITOPUTMaMU
penieHus 3a1a4 | Tpynonodue; penieHus 3ana4d; yMeHue (GhopMynHpoBaTh OMpEeIICHUs,
NpoheCCHOHATBHON - TOTOBHOCTH K AKTUBHOU JIESITETbHOCTH | aKCHOMBI M TEOPEMBI, TNPUMEHSATh WX, MOPOBOIAUTH
ACATCIIbHOCTH TEXHOJIOTMYECKOM M  COLMAIBHOM  HAIIPaBICHHOCTH, | JOKA3aTEIbHBIE PACCYXKACHUS B XOI€ PEILICHUS 3a1a4;
HNPUMCHUTCIBHO K | crmtocoOHOCTh WHUIMUPOBATD, IJIAaHUPOBATh 54

- YMCTb OICpHUPOBATH IMOHATHAMHU: CTCICHbL 4YHCIIA,
HOFapI/I(bM qucia, YMCHHUC BBLIIIOJHATL BBIYUCIICHUC
3HAYEHHI U MPeoOpa30BaHUs BBHIPAKEHHUNA CO CTETICHAMH
u norapudmMamu, peoOpa3oBaHUs IpOoOHO-
paIMOHAITBHBIX BBIPAXKCHUIA,

- YMETb OIEPUPOBATH MOHATUAMH: PaALUOHAJIBHBIC,
MppauyoHaIbHbIE, MOKa3aTeIbHEIC, CTCIICHHBIC,
Jorapumuyueckrue, TPUTOHOMETPUYECKUE ypaBHEHUS U
HEPABEHCTBA, UX CUCTEMBI;

- yMeTb  ONEepUpoBaTb  MNOHATUAMM:  (YHKIIUS,
HenpepbiBHAs (YHKIMS, NPOU3BOJHAs, MEpBOOOpasHasdi,
OIIPEIETICHHBII UHTErpai; YMETh HaXOIUTb
MIPOU3BOJIHBIE  AJIEMEHTAapHbIX (QYHKIMHA, HUCHOIb3Ys
CIIPaBOYHBIE MaTEpHalIbl; MCCIEAOBATH B IMPOCTEHIINX
ciydasx (QYHKIMM Ha MOHOTOHHOCTb, HaXOJUTh
HauOoNbIINE M HaWMEHbIIWE 3HA4YeHUd (YHKLUH;

CTpPOUTh TIpaUKHM MHOTOWIEHOB C MCIOJIb30BAaHUEM
anmapara MaTeMaTH4YeCKOTrO  aHalu3a; I[PUMEHSTH
MPOM3BOJIHYIO TpPU pEUICHUH 3a/Jad Ha JBUKCHHUE,
pemarb  OPaKTHUKO-OPUEHTUPOBAHHBIE  3a/Jadd  Ha

! Vka3aHbI THYHOCTHBIE U MeTanpenmMeTHbie pe3yiabpTaTel u3 ®I'OC COO (B mocnenneit pepakuuu ot 12.08.2022) B oTriaroibpHo# hopme, popMupyemeie 00meodopa3zoBaTebHOU

JTUCIHATIMHOMN

? JlucupmnHapHsie (IpeMETHbIE) Pe3yIbTaThl YKa3aHbl B COOTBETCTBHH C HX MOTHBIM nepedreM Bo ®I'OC COO (B mocmeaneii pexaxiun ot 12.08.2022)
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HOCJ'IGI[CTBHIZ JACATCIIBHOCTH,

- pasBuBaThb KpPCATHBHOC MBIIUICHUC TIIpHU PCIICHUU
YKU3HEHHBIX TIPO0OJIeM

0) 60a30BBIC UCCIICIOBATEIIbCKUE ACHCTBUS:

- BJIQJCTh HaBBIKAMH Y4eOHO-HCCICIOBATCIBCKOW U

MPOCKTHON  NIEATENhHOCTH, HABBIKAMU  Pa3peUICHUS
npo0Jem;
- BBUSIBJSITH ~ NPUYUHHO-CIICJICTBEHHBIC  CBSI3U U

aKTyaJM3UPOBATh 3a/ady, BBIABUIATh THUIOTE3y €€
peHICHI/IH, HaAXOIUTh apFYMCHTBI IJIA  TOKa3aTeJIbCTBA
CBOMX YTBEPXICHHM, 3a/JaBaTh MapaMeTpbl U KPUTEPUH
peIICHMS,

- aHAJTM3UPOBATh MOJYYCHHBIC B XOJC PEILICHHUS 3a1aud
pe3y.HBTaTBI, KpI/ITI/I‘ICCKI/I OIICHHUBATh UX I[OCTOBCpHOCTI),
MPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBUSIX;

-- YMeTI) HCpCHOCI/ITB 3HAHUA B HO3HaBaTCJ'II)Hy'IO 158
MPAKTUYECKYIO 00JIACTH KU3HEICATEIIbHOCTH;

- YMGTB I/IHTerI/IpOBaTB 3HAHUS U3 paSHI:vIX HpeILMCTHI)IX
oOIacreii;

- BBIABHUT'aTh HOBBIC HJICH, HpCI[HaFaTI) OpI/IFI/IHaJ'H)HI)IG
MOJIXO/IBI M PEIIICHHS,

M CIIOCOOHOCTH MX HCIIOJIL30BaHHUS B II03HABATEILHON H
COITMAIILHOW TIPAKTHUKE

HauOOJIbIIME U HAUMEHBIINE 3HAYCHMs, HA HaXOXKICHHE
IIyTH, CKOPOCTH U YCKOPEHUS;

-  YMCTb OIICPpHUPOBATH IIOHATHAMHU. PpallMOHAJIbHAA

¢byHKkuMsa,  ToKasarenbHas — (QYHKIHS,  CTETEHHAs
byHKIHS, norapudmudeckas byHKIHS,
TPUTOHOMETpUYECKHE (QYHKIMH, OOpaTHbIE (QYHKINU;
YMEHHE CTPOHUTh TpapuKH H3Y4eHHbIX (QyHKIUH,

UCIIOJIb30BaTh TpaduKU HOPU H3YYEHMHM IPOLIECCOB HU
3aBUCUMOCTEH, NIpU pelIeHUH 3a1a4 U3 IPyTrux yuyeOHbIX
IPEIMETOB M 3a7a4 W3 PEAIbHOW >KU3HU; BBIPAXKATH
(opMyIaMy 3aBUCUMOCTH MEX]ly BETUUNHAMU;

- YMETh pelIaTh TEeKCTOBbIC 33Ja4l Pa3HbIX TUIOB (B TOM
YUCJI€ HA MPOUEHTHI, JOJM M YacTH, Ha JBH)KCHHE,
paboTy, CTOUMOCTh TOBAPOB U YCIYT, HAJIOTH, 3a/1a4Hl U3
o0yacTh  ympaBiieHUsT JUYHBIMH W CEMEHHBIMU
(uHaHCaAMM); COCTaBJATh BBIPAKCHHS, YpPaBHEHHS,
HEpAaBEHCTBA M HX CHUCTEMbI [0 YCIOBHIO 3a/1a4H,
UCCIIEI0BATh IMOJIYYEHHOE pEIIEHUE U OLEHHUBATH
MPaBA0IN0I00HOCTh PE3YIbTATOB;

- yMeTh  ONEpUPOBAaTh  MOHATUSAMU:  CpPEIHEE
apudMeTHIecKoe, MeInaHa, HauboJbIlee ¥ HAUMEHbIIIEE
3HAUYEHMs, pa3Max, AUCIEPCUs, CTAHIapTHOE OTKIOHEHHE
YUCJIOBOTO HA0OPa; YMETh U3BJIEKATh, HHTEPIIPETUPOBATH

uHpOpMalMIO, TPEACTAaBICHHYIO B TabiauIax, Ha
auarpammax, —rpadukax, —OTpaKalollyl0  CBOICTBa
pEaIbHBIX IPOLECCOB M  SBJIEHUH; IPEACTaBIAThH

WHQOpPMAIIUIO C TIOMOIIBIO TaONHI] U JUarpamu;
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UCCIIEN0BATh CTATUCTUYECKUE NAaHHBIC, B TOM 4YHCIIE C
MPUMEHEHHEM TpapHUUecCKUX METONOB U DIEKTPOHHBIX
CPEICTB;

- YMETb ONEPUPOBATH INOHATUSAMU: CIIY4alHBIM ONBIT U
cilyyaiiHoe COOBITHE, BEPOATHOCTh CIIy4aitHOrO COOBITHS;
YMEHHUE BBIUUCIATH BEPOSTHOCTh C HCIOJIb30BAHUEM
rpadu4ecKux METOJO0B; MPUMEHATh (POPMYJIbI CIOKEHUS
¥ YMHOXXEHHSI BEPOSITHOCTEH, KOMOMHATOPHBIE (PAKTHI U
(opMyJIbl IPU pEIIEHUH 3a/]1au; OLIEHUBATh BEPOSATHOCTH
peambHBIX  COOBITHI{; 3HAKOMCTBO CO  CIyYalHBIMHU
BEJIMYMHAMU; YMEHHE NPUBOJUTH IIPUMEPHI MPOSIBICHUS
3aKOHa OOJILLIMX YHMCEN B MPUPOAHBIX U OOIIECTBEHHBIX
SIBJIICHUSX;

- yMETb OIIEpUpOBaTh MOHATUSAMU: TO4YKA, IpsMasd,
IJIOCKOCTb, IIPOCTPAHCTBO, NBYTpaHHBIA  yrod,
CKpEIMBAIOIINECS  TNpsAMBIE,  NApaUIEIbHOCTh U
MEPHEeHIUKYISIPHOCTh MPSMBIX M IJIOCKOCTEH, Yroiu
MEXy NPSAMBIMH, YIoJl MEXIY HMPSIMOW U IUIOCKOCTBIO,
yrojl MeXNAy IUIOCKOCTSIMH, PAcCTOSTHUE OT TOYKHU J10
IUIOCKOCTH, PAcCTOSHUE MEXKIY IPSIMBIMU, PAacCTOSIHHUE
MEX1y IUIOCKOCTSIMH; YMEHHE HCIIOJIb30BaTh IpHU
pelIeHUH 337ad  U3y4YeHHble (AKTBI U TEeOopeMbl
IUIAHUMETPUH; YMEHHE OIEHUBaTh pa3Mepbl OOBEKTOB
OKPY>KaIoILEro MUpa;

- YMETb OIEpUPOBaTh NOHATUSAMU: MHOTOTPAHHUK,
CeueHHe MHOTOrpaHHMKa, KyO, mapajiesenumner,
npu3Ma, nupamuaa, Gurypa v MoBEpXHOCTh BPALICHMUS,
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LIWIMHAP, KOHYC, miap, cdepa, CcedeHUs QGUIypHI
BpAILleHHUs, TUIOCKOCTh, Kacaromascs chepsl, MUIHHIpA,
KOHYCa, IUIOMAAb IOBEPXHOCTH HHPAMHUJBI, HPU3MBI,
KOHyca, IMJIUHIpa, IUIomans cdepbl, o0beM Kyoa,
HPSIMOYTOJIBHOTO napasuiesenumnesa, HUPAMH/IBI,
MPU3MBI, IWIKHAPA, KOHYCA, [Iapa; yMEHHE H300pakaTh
MHOTOTPaHHHUKU ¥ MMOBEPXHOCTH BPAIICHHS, HX CCUCHUS
OT PpPYKH, C NOMOMBIO YCPTCIKHBIX HHCTPYMCHTOB U
ANMEKTPOHHBIX ~ CPEACTB;,  YMEHHE  PAaclo3HaBaTh
CHMMETPHIO B MPOCTPAHCTBE; YMEHHE pPAacIO3HABaTh
IPaBUIbHBIC MHOTOTPAHHUKH;

- YMEThb ONEpUpPOBATh MOHATHUSIMHU: JBH)XKEHUE B
POCTPAHCTBE, MOA0OHBIE (UTYpHI B MPOCTPAHCTBE;
MCIIOJIb30BaTh OTHOIIECHUE IUIOMAAEH MOBEPXHOCTEN H
00BEMOB MOAOOHBIX (GUTYp TIPH PEIICHUH 33]1aY;

- YMETb BBIYUCIATH F€OMETPUYECKHUE BEIUYMHBI (JUIMHA,
yroj, IUIOIIaAb, O0OBEM, IUIOMAAb IOBEPXHOCTH),
UCTIONB3YS U3yUeHHbIE (POPMYJIIBI M METOIBI;

- yMEThb OINEpUpPOBaTh MOHATHAMH: MPSIMOYTOJIbHAS
CHUCTEMa KOOpAMHAT, KOOpPAMHATHI TOYKH, BEKTOD,
KOOpAMHATBl BEKTOpa, CKAJISIPHOE IPOU3BEAEHUE, YIOJl
MEX1Yy BEKTOpaMH, CYMMa BEKTOPOB, IIPOM3BEICHUE
BEKTOpa Ha YHCJIO; HAaXOIUTh C MOMOIIbIO HM3yYEHHBIX
(GbopMya KOOpIAMHATHI CEPEeIUHBI OTPE3Ka, PAcCTOSIHHUE
MEX1y ABYMS TOUKAMH;

-yMeTh BBIOMpATh MOAXONANINN W3YYEHHBIM METON JUIs
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pellIeHus 3aaud, pacro3HaBaTh MaTeMaTHuecKue (hakThl
U MaTeMaTU4YeCKUe MOJACIM B  NOPUPOAHBIX U
OOIECTBEHHBIX  SIBJICHUAX, B HCKYCCTBE; YMEHHE
MPUBOJAUTH MPUMEPbl  MAaTEeMATHUYECKUX  OTKPBITHI
POCCHIICKOM U MUPOBOM MaTEMaTUYECKON HAYKH.

-YyMETb  OIEpUPOBATh  MOHATHSAMHU:  OIpPEICIICHHUE,
aKkcuoOMa, Teopema, CIEICTBUE, CBOMICTBO, IPHU3HAK,
JI0Ka3aTeJIbCTBO, PABHOCWIBHBIE (JOPMYITUPOBKH; YMEHUE
dbopmynupoBatb  0o0paTHO€ H  MPOTHUBOMOJIOKHOE
YTBEpPKACHUE, NPUBOIUTHL IMPUMEPHI U KOHTPIPUMEPEIL,
UCIIOJI30BaTh ~ METOJ  MAaTe€MaTU4YeCKOW  HWHIYKIUU;
IPOBOIMUTL IOKA3aTEIbHBIE PACCYKACHUS MPHU PELICHUU
3aj1ad, OLICHUBATh JIOTUYECKYIO MPaBUJIbHOCTh
pacCyXIeHHUI;

- YMETb ONEpPUPOBATH MOHATHSAMHU:  MHOXECTBO,
IIOJMHOKECTBO, OIEPALlMM HAJ MHOXECTBAMHU; YMEHHE
HCIIOJb30BaTh TEOPETUKO-MHOXXECTBEHHBIN amnmnapar Juist
ONMCAHUs pPEAIbHBIX MPOLECCOB U SBICHUN IIPU
pelleHny 3aJad, B TOM YHCIE M3 JPYrHUX Y4eOHBIX
IIPEIMETOB;

- YMETh ONEepUpOBaTh MOHITUSIMHU: Trpad, CBSI3HBIN rpad,
JIepeBo, LMKJ, rpad Ha IUIOCKOCTH; YMEHHUE 3aJaBaTh U
ONHUCHIBATh rpadsr Ppa3InYHBIMHU croco6amu;
UCIOJIb30BATh Tpadbl MPH pEIICHUH 3a1a4;

- YMCTb CB060,Z[HO OIICpHUPOBATH NOHATUAMHU: COUYCTAHUC,
NEPECTaHOBKA, YHUCIIO CO‘IeTaHI/Iﬁ, YUCJI0 NEPECTAHOBOK;,
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6unoM HploTOHA; yMeHHE NPUMEHATh KOMOMHATOpPHBIE
(hakKThI ¥ pacCyXJACHHUS JUTsl PEIICHUS 3a/1a4;

-yMETh OMNEpPUPOBATH MOHATHSAMU: HATYpPAJIbHOE YHCIIO,
LIeJIOE YHMCJIO, OCTaTOK [0 MOAYJI, pPalHOHAIbHOE
YHCIIO, HMppanyoHaJIbHOE YHCIIO, MHOKECTBa
HaTypaJIBHBIX, O CIbIX, paI_II/IOHaJILHBIX, I[CﬁCTBHTGJIbHHX
YUCeNl; YMEHUE MHCHOJIb30BaTh MPU3HAKU JIEJTUMOCTH,
HAaNMEHBIINN OOIMHA HEIUTENs, W HauMeHbIee oOlee
KpaTHO€, ajaroput™M EBKiIMIa T1pu pelieHud 3ajad;
3HAKOMCTBO C paSHHqHLIMH IIO3UIIMOHHBIMHU CUCTCMAaMU
CUMCJICHUS;

- YMETh CBOOOIHO ONEPUPOBATH MOHSATUSMHU: CTEMEHB C
HEebIM TIOKa3aTesieM, KOPEHb HaTypajJbHOW CTENEHH,
CTENEHb C pAIlMOHAIBHBIM IIOKa3aTelIeM, CTENEeHb C
JNIEUCTBUTEILHBIM (BelIeCTBEHHBIM) oKa3aTelieM,
jgorapum  UMcaa, CHHYC, KOCHHYC W  TaHTEHC
MMPOU3BOJHLHOTO YHCIIA;

- yMeTb  OIIEpUpOBATh  IOHATUAMH:  TOXAECTBO,
TOKJIECTBEHHOE npeoOpa3oBaHue, YPaBHEHHE,
HEPaBEHCTBO, CUCTEMa YPaBHEHHM UM HEPaBEHCTB,
PAaBHOCUJIBHOCTh YPaBHEHWM, HEPaBEHCTB M CHUCTEM,
pauuoOHalbHBIE, HUpPpPALMOHAIbHBIC,  IIOKA3aTEIbHBIE,
CTENEHHbIE, JIoTapupMUUYECKHe, TPUTOHOMETPHUECKHE
YpaBHEHUsI, HEPABEHCTBA U CHUCTEMBI, YMEHHE DEIIATh
YpaBHEHUs, HEPABEHCTBA M CHUCTEMBI C TMOMOIIBIO
Pa3JIMYHBIX IPUEMOB; pELIaTh YPAaBHEHUsI, HEPABCHCTBA U
CUCTEMBl C TApPAMETPOM; MPUMEHATh YpPaBHEHHS,

10
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HEPaBEHCTBA, ux CUCTEMBbI L pelieHus
MaTEeMaTHYECKHX 3a/1a4 U 3a/1a4 U3 PA3IMYHBIX 00JIaCTel
HAyKH U PeasibHOM KU3HU;

-yMeTb CBOOOJHO OINEPHPOBATH TOHATHAMHU: Tpadux
¢byHkuuu, obpaTHas (GyHKIHS, KOMIO3UIUS (YHKIUH,
nuHeWHas QyHKIMS, KBaJApaTuyHast GyHKINS, CTCIICHHAs
(GYHKIHS C [EJIbIM TOKa3aTeleM, TPUTOHOMETPHUCCKUE
¢byHKIMK, OOpaTHBIE TPUTOHOMETPHUYECKUE (YHKIINH,
noKa3zareibHas Hu JiorapudpMuueckas (QyHKIUH; yMEHHE
CTPOUTH rpaduKu (byHKINH, BBITIOJTHATh
npeoOpazoBanus rpadukoB PyHKIINIA;

YMEHHUE HUCIO0JIb30BaTh rpaduKu GYHKUUN ISl U3Y4EHUS
IPOLECCOB M 3aBUCHMOCTEM MpU pElIeHWU 3ajad u3
JIPYTrUX Yy4eOHBIX NPEAMETOB M U3 peaJbHOM JKU3HU;
BBIPAXKaTh dbopmynamu 3aBUCHUMOCTH MEXY
BEJIMYNHAMU;

YMEHHE CBOOOJHO ONEpPUpPOBATh MOHATUSMU: YETHOCTh
(GyHKIMH, TEpUOTUYHOCTh (YHKIIMH, OTPAaHUYEHHOCTh
(YHKIIMM,  MOHOTOHHOCTb  (PYHKIIMHM,  SKCTPEMYM
¢byHkuuu, HauOoJblllee M HAaUMEHbIIEE 3HAUYEHUS
(GYyHKIIMM  HAa  OPOMEXYTKE; YMEHHE  IPOBOAMTH
uccieioBaHue QyHKINH;

YMEHHUE HCIIONb30BaTh CBOWCTBA M TpapuKu (YHKUIUN
JUIsl pELIEHHs YpPaBHEHHWW, HEpPAaBEHCTB M 3aJad C
napamMeTpamu; U300paxarh Ha KOOPIUHATHON MIIOCKOCTH
MHOXXECTBA PEIIECHWH YpPAaBHEHWH, HEPAaBEHCTB M MX
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Oﬁmue1
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CHCTEM;

-yMEThb cBOOO/IHO OIIEpUPOBATH MIOHATUSAMU:
MOCIICJOBATEIbHOCTh,  apu(pMeTHYECKass HPOrPeCcCHs,
reOMEeTpHYECKasi MPOrpeccusi, OECKOHEYHO YObIBaroIas
reoMeTpuYecKass  HpPOrpecCHs;  yMEHUE  3ajaBaTh
HOCNIeIOBATENBHOCTH, B TOM YHCJIE C IIOMOLIBIO

PEKYypPEHTHBIX (popMmyiT;

- yYMeThb ONIEPHPOBaTh MOHATHSIMHU: HEMPEPHIBHOCTH
¢GbyHKIMK, acUMOTOTHI Tpaduka (YHKIWH, TepBas |
BTOpasi TMPOW3BOIHAS (YHKIMH, TE€OMETPHYECKUH U
¢bu3nvyeckuii CMBICIT TPOM3BOJHOM, MEpBOOOpa3Hasi,
OIpEeIeTICHHBI WHTErpall; YMEHUE HaXOJUTh aCUMIITOTHI
rpa¢puka (GyHKIWW; yYMEHHUE BBIYHCIATH IMPOU3BOJHBIC
CYMMBI, NpPOHU3BEICHUS, YAaCTHOIO U  KOMIIO3HMLUHU
(yHKIUH, HAXOUTh YpaBHEHHUE KacaTeJIbHON K rpaduky

GbyHKIUY;

YMEHHUE HCIO0JIb30BaTh POU3BOAHYIO ISl UCCIIEIOBAHUS
GyHKUMH, A8 HAXOXKICHUS HAWIY4IIero peleHus B
MPUKIIAJIHBIX, B TOM YHCIIE COIHATbHO-I)KOHOMHUYECKUX U
¢bu3nyeckux 3ajnadax, s ONPEAETCHUs CKOPOCTH U
YCKOpPEHUS; HAaXOIUTh IUIOWAAH M 00BeMBl QUIYp C
MIOMOIIBIO MHTETrpaa; MIPUBOAUTH pUMEPHI
MaTEeMaTHYeCKOro  MOJIEIMPOBAaHUS €  IOMOIIbIO
Qg depeHIMaIbHbIX YpaBHEHUH;

- YMCTH OIICPHUPOBATH NMOHATUAMU: KOMIIJICKCHOC YUCJIO,
CONIPAKCHHBIC KOMIIJICKCHBIC YK CJla, MOOYJIb U apr'yMCHT
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KOMIUIEKCHOTO 4Hcla, ¢opMa 3alucu KOMIUIEKCHBIX
yucen  (reoMeTpuueckas, TPUTOHOMETpUYECKas U
anrebpanveckas); yMeTh MPOU3BOAUTH apU(METHUECKHE
JNEUCTBUSI C KOMIUIEKCHBIMH YHUCJIaMH; TPUBOAUTH
IPUMEPHI UCIIOJIb30BAHUS KOMIUIEKCHBIX YUCEIT;

- yMeThb CBOOOJHO ONEPUPOBATH MOHSATHIMHU: CpeIHEe
apupMeTHyecKoe, MeiMaHa, HauOoJIblIee U HauMEeHbIlIee
3HAuYEHUs, pa3Max, JUCIEPCHsl, CTAHJaPTHOE OTKIOHEHUE
JUISL ONIMCAHUS YMCIIOBBIX JAHHBIX; YMEHUE UCCIIENOBATh
CTaTHUCTUYECKUE JIaHHbIE, B TOM 4YHCIIE€ C NPUMEHEHHEM
rpaduuecKux METOJOB UM  3JEKTPOHHBIX  CPEJCTB;
rpadU4ecKyd HCCIIEe0BaTh COBMECTHBIC HAONIONEHUS C
IOMOLIbIO  AMAarpaMM  pacceMBaHUs W JIMHEHHOU
perpeccuy;

- YyMeTb  HaxoAWTb  BEPOATHOCTH  COOBITHMH  C
UCIIOJIb30BaHUEM I'pahuueCKUX METOJIOB; IPUMEHSATH IS
pemieHus 3agad  (GOpMyJbl CIOXKEHHS U YMHOXKEHUS
BEPOSTHOCTEH, (OPMYITY HOJTHON BEPOSITHOCTH, GOPMYITY
bepnynnu, komOuHaTopHble (aKThl U (HOPMYIIBI,
OLIEHUBATh BEPOATHOCTH PEAIbHBIX COOBITHI; yMeHue
ONEpUpPOBaTh  MOHATHSAMM:  CiIydaiiHas  BEJIMYUHA,
pacnpezeneHue BEPOSTHOCTEM, MaTEMaTHYECKOe
OXXUJaHHWe, JUCIepCUs M CTaHJIApTHOE OTKIOHEHHE
CllyyailHOM BeNWYMHBI, (YHKIUH paclpenieieHus |
IUIOTHOCTU  PaBHOMEPHOTO, [I0Ka3aTeIbHOro u
HOPMaJbHOTO PACIpPENEICHUHN; YMEHHME HCIOJIb30BaTh
CBOMCTBA M3YYECHHBIX pACHpPEACICHUN M1 pPELICHUs
3aJa4; 3HAKOMCTBO C MOHSATHIMMU: 3aKOH OOJIBIINX YHCEI,
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METO/bI BBIOOPOUYHBIX HCCIICIOBAHN; yMeHue
NPUBOANTH TPHMEPHl MPOSBICHUS 3aKOHA OOJBIINX
qucel B IPUPOJHBIX U OOIECTBEHHBIX SBICHUSAX;

- yMeTh CBOOOJHO OINEPHPOBATh MOHATHSAMH: TOUKA,
npsiMasi, IUIOCKOCTb, IIPOCTPAaHCTBO, OTPE30K, JyY,
IJIOCKUM yroJI, JBYT'PAaHHBIA YroJl, TPEXIPAHHBIA YroJ,
NIEPECEKAIOIINECS, MapalIebHble M CKpELIMBAIOLIMECs
IpsIMbIE, ApaJUIEIBHOCTh M INEPHEHIUKYIAPHOCTD
OpSMBIX W IUIOCKOCTEH, YroJl MEXIy HIpPSIMBIMH, YIOJ
MEXAY MNpAMOM M IUIOCKOCTBIO, YILOJI — MEXAY
IUIOCKOCTSIMM; YMEHHME MCIOJIb30BaTh IPU PELICHUH
3amad M3ydeHHbIE (PAKTBI M TEOpPEMbI IJIAHUMETPUH;
YMEHHUE OLICHHUBATh pa3Mepbl 0OBEKTOB B OKPYXKArOILEM
MHUpPE; YMEHHE OIEpUPOBATh MOHATHIMHU: MHOTOTPAaHHUK,
CE€YCHHE MHOIOIPAHHUKA, NPABWIbHBIA MHOIOTPAaHHUK,
npu3Ma, nupamujaa, Gpurypa v MoBEpXHOCTh BpPALICHMUS,
LWIMHAP, KOHYC, 1ap, cdepa, pa3zBepTka MOBEPXHOCTH,
CEYEeHMsI KOHyCa W LWIMHAPA, NapajuleiIbHblE OCU WIH
OCHOBAHUIO, CEYECHHUE Il1apa, IUIOCKOCTh, Kacarolascs
cdepbl, LUIMHAPA, KOHYCa; YMEHHE CTPOUTh CEUYEHHE
MHOTOIpaHHMKa, M300pa)xkaTb MHOTOTPAHHUKHU, (UTYPHI
Y NIOBEPXHOCTU BPAILCHMS, UX CEUYEHHs, B TOM UHUCIE C
MIOMOILBIO DJIEKTPOHHBIX CPEACTB;, YMEHHUE IPUMEHSATH
CBOMCTBa TeOMETpUYECKUX (UTYP, CAMOCTOSITEIHHO
(dbopMyaMpoBaTh  ONpEJeNeHUs] HU3ydaeMbIX  QUryp,
BBIJIBUTATh THIOTE3bl O CBOWCTBAX MW IPHU3HAKAX
F€OMETPUYECKUX ¢uryp, 000CHOBBIBATh U
ONpoBepraTb HX; YMEHHUE MPOBOJUTH KJIACCU(PUKALINIO
¢uryp 1o  pa3nMyHBIM  NIpPU3HAKAM,  BBINOJHAThH
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HCO6XOI[I/IMBIC JOIMOJTHUTCIIbHBIC ITIOCTPOCHHUA,

-yMeTb CBOOOJHO ONEpPUPOBATH MOHATUSMH: ILIONIATh
¢urypsl, 00beM (UTYpHI, BETUYUHA YTJIa, pACCTOSHUAE OT
TOYKH JO TUIOCKOCTH, PACCTOSHUE MEXAY TPSIMBIMHU,
paccTosiHHEe MEXIy IUIOCKOCTSMH, IUIOMAnb CQepsl,
IJIONIA/Ib TOBEPXHOCTH NHUPAMUIBI, TPU3MBI, KOHYCA,
WIMH/IPA, o0beM KyOa, PSIMOYTOJIBHOTO
napajuiefienune1a, MHPAMUABI, T[PU3MBI, [HIMHAPA,
KOHYycCa, IIapa; yMEHUE HaXOIUTh OTHOIICHHWE O00BEMOB
NOJOOHBIX (HUTYD;

- yMeTb CBOOOJHO OTIEPUPOBATH MOHATUSMU: JIBUKCHHUE,
napaijenbHblii epeHoC, CUMMETPUs Ha IUIOCKOCTH U B
IPOCTPAHCTBE, TIIOBOPOT, TpeoOpa3oBaHHe MO100us,
noJo0HbIE (UTYpBl; YMEHHE PpAcCIO3HABaTh paBHbIE WU
MoA00HbIE (PUTYPHI, B TOM UYUCJIE B TIPUPOJE, UCKYCCTBE,
apXUTEKType; yMEHHE HCIOIb30BaTh I'€OMETPHUECKUE
OTHOIICHHSI, HAaXOAWTh TE€OMETPHUUECKUE BEITMYMHBI
(MHa, yroi, Iiomaab, o0beM) MpHU PEHIeHUH 3a/1ad U3
JPYTUX y4eOHBIX MPEJAMETOB U U3 pealIbHOM KHU3HH;

- yMmMeTb  CBOOOJHO  ONEPUPOBATH  MOHATHUAMHU:
MPSIMOYTOJIbHAS cucrema KOOpJMHAT, BEKTOD,
KOOpAMHATBl TOYKH, KOOPAMHATHI BEKTOpa, CyMMa
BEKTOPOB, IPOU3BEJICHUE BEKTOpPA HA YHUCIIO, PA3I0OKEHHE
BeKTOpa Mo 0a3ucy, CKaJsIpHOE IPOU3BEJCHHUE,
BEKTOPHOE TMPOU3BEACHHE, YOl MEXIy BEKTOpaMH;
YMEHHME HCIOJb30BaTh BEKTOPHBIH M KOOpPAMHATHBIN
METOJl JJIsl peUIeHHs] TeOMETPHUYECKHUX 3aJad M 3ajad
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Jpyrux y4eOHBIX MPEIMETOB; ONEPUPOBATH MOHATHIMU:
Matpuna 2x2 u  3x3, onpenenuTenab  MaTpHIIb,
TeOMETPUUECKUI CMBICT ONPEEeTUTENS;

- YMETb MOJCIMPOBATh PEAIbHBIC CUTYallMM Ha S3BIKE
MaTE€MaTUKH; COCTaBJIATh  BBIPAXKCHUSA, YPaBHEHHS,
HEpPAaBEHCTBA M MX CHUCTEMBbI [0 YCJIOBHMIO 3aJadH,
UCCIEN0BATh MMOCTPOCHHBIE MOJEIU C HCIOJIb30BaHUEM
anmapara aireOpbl, HMHTEPHPETUPOBATH MOJYUYECHHBIH
pe3ynbTar, CTPOUTb MATEMaTUYECKUE MOJACIU C
IIOMOIIBIO TEOMETPUYECKUX MTOHATUN U BEJIIMYUH, PELIATh
CBA3aHHBIC C HUMHU IIPAKTUYECKHUE 3aJa4U; COCTABIATH
BEPOSITHOCTHYIO MOJEJIb u MHTEPIPETUPOBATH
IOJIYYCHHBIM pe3yabTaT; pellarb NPUKIAgHbIC 3aa4d
CPEACTBAMU MAaTEMAaTUYECKOIO aHalu3a, B TOM YHUCIIE
COLMAJIbHO-9KOHOMHUYECKOTO U (PU3UUECKOT0 XapakTepa;

- YMeHHE BbIOMpPATh MOJAXOAALIMM METOJ JJs pelieHUs
3aa4d; IOHMMAaHHE 3HAYMMOCTH MATeMaTUKH B
U3YyYEHUM MPHUPOJIHBIX U OOIIECTBEHHBIX IPOLECCOB U
SIBJICHUM; yYMEHHE pPACIO3HABaTh IIPOSIBICHUE 3aKOHOB
MaTE€MaTUKU B MUCKYCCTBE, YMEHUE NPUBOJUTH IIPUMEPHI
MaT€MaTHYECKUX OTKPBITHM POCCHUICKOM M MHPOBOM
MaTEMaTU4YECKOU HayKU

OK 02
COBPEMEHHBIE
MOMCKa, aHanm3a
MHTEPIIPETALNN
uH(popManuuy,
UH(POPMAaLOHHbIE

HUcnons30BaTth
cpeiacTBa

u

B 00macTi meHHOCTH HAYYHOTO TTO3HAHUS:
-c(hopMUPOBAHHOCTH MHUPOBO33PEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKd W OOIIECTBEHHON NpPAKTHUKH, OCHOBAaHHOTO Ha
JIMaJore KyJIbTyp, CIOCOOCTBYIOMIETO OCO3HAHUIO CBOETO
MeCTa B MOJIHUKYJIBTYPHOM MHUDE;

- yYMeThb OIepUpPOBaTh MOHATUSIMU:
¢byHKuMsA,  ToKasaTrendbHas — (QYHKIMS,  CTEleHHas
byHKIHS, Jorapudmuyeckas byHKIHS,
TPUTOHOMETpUYECKHE (QYHKIUHU, OOpaTHbIE (YHKIMHU;
YMEHHME CTPOUTh TpaduKd HU3YYEHHbIX (YHKIUH,
UCNOJIb30BaTh TpaUKH NpU HU3YYEHHH NPOLIECCOB U

parmoHaIbHas
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TEXHOJIOTHH JUISL | - COBEPIICHCTBOBAHWE SI3BIKOBOM M YHMTATEIbCKOM | 3aBUCUMOCTEH, IIPH PEIICHUH 3a7ad U3 JIPYTrux y4eOHBIX

BBIITOJIHCHU L 3a1a4 Ky.HBTypBI KakK CpGI[CTBa B3aI/IMOI[eI\/JICTBI/I$I MG)KI[y HpeI[MeTOB n 3aJga4 U3 peaHBHOﬁ KH3HU, BBIpa)I(aTB

npodecCuoHaTbHON JIFOJIBMH U TIO3HAHKS MUDA; (hopmynaMu 3aBUCUMOCTH MEXKTY BETUIMHAMU;

eI TeIbHOCTHU - OCO3HAaHME LIEHHOCTM HAyYHOU  JICSTEIbHOCTH,
TOTOBHOCTE OCYILIECTBIIATh MPOEKTHYIO U |- yMETb ONEPUPOBATH  MOHSATUSMU:  TOXKIECTBO,
HCCIIEA0BATENIbCKYIO JIeATEIbHOCTh UHJIMBUAYAIbHO U B | TOKJIECTBEHHOE npeoOpa3oBaHue, ypaBHEHHUE,
rpyIre. HEpPAaBEHCTBO, CHUCTEMa YpPAaBHEHUH W HEPABEHCTB,
Osnagenue YHUBEPCATbHBIMHU y4€OHBIMU | paBHOCHJIBHOCTh ypaBHEHHUI, HEPaBEHCTB U CHCTEM,
MMO03HABATENLHLIMH JCHCTBUSIMH: palMoHalbHBIE,  MpPpAlMOHATBHBIC,  TOKA3aTENbHEIE,
B) paboTa ¢ HHpOpMaIUeCi: CTENIEHHBIE, JIOTapU(PMUUYECKUE, TPUTOHOMETPUUCCKUE

- BJIAJCTh HAaBBIKAMHM TIOJYYEHUs HWHQPOpMAIMH W3
NCTOYHHUKOB Pa3HBIX THUIIOB, CaMOCTOATCIIBHO
OCYIIECTBIISATH TIOUCK, aHAIU3, CHUCTEMATH3AlHI0 |
MHTEpIpeTaluio HHPOpMaUU pa3IMUHbIX BUJIOB U (hopm
MIPEJICTABJICHMS,

- CO3/1aBaTh TEKCTHl B Pa3jMUHBIX (QopMmMaTax Cc y4eToM
Ha3HayeHus: UWHQPOpMalMU U LEJIeBOM  ayJUTOpHH,
BBIOMpass ONTHUMAaNbHYI (OPMY TPEACTABICHUS W
BHU3yaJIM3alluu,

- OIICHUBATH JIOCTOBEPHOCT, JIETUTUMHOCTh
nH(pOpMalUK, €€ COOTBETCTBUE NMPABOBBIM U MOPAJIbHO-
ATUYECKHM HOPMaM;

- WUCHIOJB30BaTh  CpeICTBa  HMH(POPMAIMOHHBIX |
KOMMYHHKAITHOHHBIX TEXHOJIOTHI B pelieHnn
KOTHUTUBHBIX, KOMMYHUKATUBHBIX W OPraHU3alIMOHHBIX
3ajady ¢ coOmrofeHreM TpeOOBaHW  IPTOHOMHUKH,
TEXHUKU O€30MacHOCTH, TMTHEHbI, pecypcocOepexeHus,
MPABOBBIX U ATHUYECKHX HOPM, HOPM HH(POPMAIMOHHON
0C30ITacCHOCTH;

- BJIAJICTb HABBIKAMH  PACIIO3HABAHUA W 3allIUTHI

YpaBHEHUs, HEPABEHCTBA W CHUCTEMBI, YMEThb pEIIATh
YPaBHEHHUs, HEPaBEHCTBA M CHUCTEMBI C IIOMOILBIO
Pa3JIMYHBIX IPUEMOB; PEIIaTh YPAaBHEHHUsI, HEPABEHCTBA U
CUCTEMBl C IapaMeTpoOM; IPUMEHATb YPABHEHMS,
HEPaBEHCTBA, X CUCTEMBI JUTS peuieHus
MaTeMaTHUYeCKUX 33734 U 33aJa4 U3 Pa3IM4HbIX objacTei
HayKH{ U peaJIbHOW KU3HH;

- YMeTh CBOOOJIHO ONEPUPOBATH MOHITHIMH: JIBHKCHUE,
napasuieTbHbIA TEPEeHOC, CUMMETPUS Ha TIOCKOCTH U B
MPOCTPAHCTBE, TIOBOPOT, TMpeoOpa3oBaHUE TOI00WUS,
noo0HbIe (UTYpBI; YMETh pacrlo3HaBaTh paBHBIE U
oA00HbIE (GUTYPBI, B TOM YHCIIE B IPUPOIE, UCKYCCTRBE,
ApXUTEKType; YMETh HCIOIb30BaTh T'E€OMETPHUYECKHE
OTHONICHHS, HAXOJUTh TI'E€OMETPUYCCKHE BEITHMYUHBI
(nmuHa, yrou, Tiomaab, 00beM) MpU PElIeHUH 3a7a4d U3
JPYTHX Y4eOHBIX MPEIMETOB M U3 PEATbHOMN YKU3HH
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Oo0mue Ilianupyemblie pe3yabTaTbl 00y4eHUs
KOMIIETeHIIH U
Oﬁmue1 Ilucummlmapm,le2
nH(popManuu, uHpOpMaITMOHHON 0e30MacHOCTH
JUYHOCTH
OK 03 [IInanupoBath u | B obmactu 1yXOBHO-HPAaBCTBEHHOTO BOCIIUTAHUS: - yMeTb ONEpUPOBATh MOHSTHUSIMU: pPAllMOHAIBHEIE,
pean30BBIBaTh COOCTBEHHOE | --  C()OPMHUPOBAHHOCTH  HPABCTBEHHOTO  CO3HAHMWSI, | HPPALMOHAIILHEIE, MoKa3aTelIbHbIE, CTEIIEHHBIE,

npogeccuoHaIbHOE u
JTUYHOCTHOE pasBHTHE,
PeANPUHIMATENbCKYIO
JESTSIILHOCTD B
npodeccuoHalibHON  cdepe,
UCIIONIb30BaTh  3HAHUSA  TI0
(MHAHCOBOW TPAMOTHOCTH B
Pa3ITUYHBIX YKU3HEHHBIX
CUTYyaIHsIX

OTUYCCKOI'O ITIOBCACHMUA,

- CIOCOOHOCTH OILIGHUBATh CHUTYAIlMI0 M IPUHAMAThH
OCO3HAHHBIC PCIICHUA, OPUCHTUPYACH Ha MOPAJIbHO-
HpaBCTBeHHI)IG HOpMLI U OICHHOCTH,

- OCO3HAHHUC JIMYHOI'O BKiIaaa B ITOCTPOCHUC YCTOﬁqHBOFO
Oyymero;

- OTBCTCTBCHHOC OTHOIICHHUEC K CBOUM POAUTCIISAAM U (I/IJ'II/I)
ApyruM 4YJjI€HaM CEMbH, CO3JaHHWIO CEMbU Ha OCHOBC
OCO3HAHHOTO IIPUHATHUSA HGHHOCTeﬁ CEMEWHON XU3HU B
COOTBETCTBHUH C TpaZ[I/IHI/IFIMI/I HapOIlOB POCCI/H/I;

Osnanenne YHUBEPCAIbHBIMU peryiasiTUBHBIMU
IEHCTBUSIMU

a) caMOOpTaHU3aIIHS:

- CaMOCTOSITEJIbHO  OCYIIECTBIIATh  IO3HABATEIBHYIO
NesTeNbHOCTh,  BBIIBISTH  MPOOJEMBI, CTaBUTh H
dhopmynupoBaTh CcOOCTBEHHbBIE 3a7a9H B
o0pa3oBaTenbHOM JIeSITeNLHOCTHU u JKU3HEHHBIX
CUTYyalHUsIX;

- CaMOCTOSITEIbHO COCTaBIAThH TUIaH PEIICHUS MPoOIeMbI
C y4Y4eTOM UMEIOIUXCA PEeCcypcoB, COOCTBEHHBIX
BO3MOXHOCTEW U MPEAINIOYTEHUM;

- 1aBaTh OLIEHKY HOBBIM CHUTYaIIHUsIM;

croco0cTBOBaTh  (POPMUPOBAHUIO U MPOSBICHUIO

IIUPOKOW DJPYAMIIMM B Pa3HBIX OOJACTAX 3HAHHH,
MOCTOSIHHO ~ TIOBBIIIIATH ~ CBOW  OOpa3oBAaTENbHBIA U
KYJbTYPHBI YPOBEHb;

jorapuMuyueckrue, TPUTOHOMETPUYECKUE YpaBHEHUS U
HEPaBEHCTBA, UX CUCTEMBI;

- yMETh ONEepUpPOBaTh MOHATHSAMHU: MHOTOTPAHHUK,
CeYeHWe MHOTOIpaHHMKA, KyO, Iapajulenenurnes,
npu3Ma, nUpaMuaa, GUrypa ¥ MOBEPXHOCTh BPAIICHHS,
IWIMHAP, KOHYC, Imap, cdepa, cedeHuss (Urypsl

BpallleHHUs, TUIOCKOCTh, Kacaromascs chepsl, HUIHHpA,
KOHYyCa, TUIOIMIAIh TIOBEPXHOCTH IMHPAMUJIBI, MPU3MBEI,
KOHyca, LMIUHApa, IUiomanb cdepbl, o0beM Kyoa,
PSIMOYTOJIEHOTO napajuiesienumne/a, MU PAMH/TBI,
IPU3MBIL, IWIHHIPA, KOHYCa, I1apa; yMEHUEe U300paxarh
MHOTOTPAaHHUKN W TMOBEPXHOCTH BPAILICHUS, UX CCUCHHUS
OT PYKH, C TIOMOIIBIO YEPTENKHBIX HMHCTPYMEHTOB H
AIEKTPOHHBIX CPEJICTB; YMETh PACIIO3HABATH CHMMETPHIO
B TMPOCTPAHCTBE, YMETh pACIO3HABATh MPABHIbHBIC

MHOI'OTPaHHUKH;
- yMETb OIIEpUPOBaTh MOHATHAMH: MPSIMOYIOJIbHAS
cucTeMa KOOpIMHAT, KOOPAMHATBI TOYKH, BEKTOD,

KOOpAMHATBl BEKTOpa, CKAIPHOE IPOU3BEIEHUE, YroJl
MEXIYy BEKTOpaMH, CYMMa BEKTOPOB, IIPOM3BEIEHUE
BEKTOpa Ha YHCJIO; HAXOIUTh C MOMOIIbIO HM3yYEHHBIX
(opMyaT KOOpIMHATHI CEPEIUHBI OTpPE3Ka, PacCTOSHUE
MEX/1y ABYMS TOUKAMH
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0) CAaMOKOHTPOJIb:

UCTOJNB30BaTh  MPHEMbl  pediaexcuu
CUTYalluu, BBIOOpA BEPHOTO PELICHHUS;

- YMEThb OLIEHUBAaTh PUCKH U CBOEBPEMEHHO NPUHHUMATH
pEILICHHUS [0 UX CHIKEHUIO;

B) SMOLMOHAJIBHBIM ~ HHTEIJIEKT,
c(hOpMHUPOBAHHOCTD:

BHYTPEHHEH MOTHMBALMH, BKJIKOYAIOLIEH CTPEMIICHHE K
TOCTUKCHHUIO 1 () 05 u yCIexy, ONTUMHU3M,
MHULMATUBHOCTb, YMEHUE JIEHCTBOBATD, HCXO/S U3 CBOUX
BO3MOKHOCTEN;

- SMIATHM, BKJIIOYAIOLIEH CIOCOOHOCTh MOHMMATH
SMOILIMOHANBHOE COCTOSIHUE IPYTHX, YUUTHIBATH €r0 MPU
OCYILIECTBJICHUM  KOMMYHMKAIlMM, CIOCOOHOCTb K
COUYYBCTBHIO M CONIEPEKUBAHUIO;

- COLHMAJIBHBIX HaBBIKOB, BKIIIOYAIOIIUX CIIOCOOHOCTb
BBICTpPAaUBaTh  OTHOIIEHUS C  JIPYTMMH  JIIOAbMH,
3a00TUTBCS,  MPOSABIATH  HMHTEpPEC W pa3peliaTh
KOH(JIMKTBI

JJIA OLCHKH

MPEAIONIararoum

OK 04 OddexTrBHO
B3aMMO/IEHICTBOBATh u
pabotath B KOJUIEKTUBE U
KOMaHJ1e

IFOTOBHOCTH K CaMOpPa3BUTHUILO,
CaMOOIIPEACIICHUTIO,

CaMOCTOATCIIBHOCTH H

-OBJIaJICHHUEC HaBbIKaMU yqe6H0—HCCHCHOBaTCHBCKOﬁ,
HpOCKTHOﬁ 1 COLMaIbHOMN ACATCIIBHOCTH,

Osanenne
IeHCTBUSIMU
0) COBMECTHasl IeITEIbHOCTD:

- TIOHUMAaTh W UCIOJIb30BaTh MPEUMYIIECTBA KOMAaH/IHON
Y UHAUBHUIYAITLHON paboTHI;

YHUBCPCAJIbHBIMU KOMMYHUKATHBHBIMU

- YMETh ONEPUPOBATH MOHATHSIMHU: CIYyYAWHBIN OMNBIT U
cilyyaiiHoe COOBITHE, BEPOATHOCTh CIIy4aitHOrO COOBITHS;
YMETb BBIYUCIATH BEPOATHOCTH C HCIOJIB30BAHUEM
rpadM4ecKux METOJI0B; MPUMEHATh (POPMYIIbI CIOKEHUS
U YMHOKEHUSI BEPOSITHOCTEH, KOMOUHATOpHbIE (aKThl U
(opMyJIBI IPU pEIIeHUN 3a/]1a4; OLIEHUBATh BEPOSATHOCTH
peabHBIX COOBITHUH; 3HAKOMCTBO CO CIIy4allHBIMHU
BEJIMYUHAMHU; YMEHHUE NPUBOAUTH NPUMEPHI IPOSBICHUS
3aKOHa OOJIBIIMX YHCEN B MPHUPOAHBIX U OOIIECTBEHHBIX
SIBJIICHUSX;
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- [pUHMMATh 1M  COBMECTHOM  JIeATEeNbHOCTH,
OpPraHM30BBIBATh M KOOPAMHHPOBATh JEHCTBUS IO €€
JOCTHKEHHUIO: COCTABJISITh IUIaH JEHCTBUM, paclipeaesTh
poaM C Y4eTOM MHEHHUH YYaCTHHKOB OOCYXIaTh
pe3yabTaThl COBMECTHON pabOThI;

- KOOPJIMHUPOBATb U BBINOJHATH PadOTy B YCIOBMSX
peanbHOro,  BUPTYalbHOIO M KOMOMHHPOBAaHHOI'O
B3aMOJCHCTBUS;

- OCYILECTBIJIATh NO3UTUBHOE CTPATETHUYECKOE MOBEICHUE
B pa3IUYHBIX CUTYyallUsX, MPOSBIATH TBOPUYECTBO M
BOOOpakeHue, ObITh MHULMATUBHBIM.
OBnanenue YHHUBEpCATbHBIMU
NEUCTBUSIMU:

I') IPUHATHE Ce0sl U IPYTUX JIIOACH:

- IPUHUMATh MOTHMBBI U apTyMEHThl IPYIUX JIOAEH MpH
aHaJIN3€ PE3yJIbTATOB JEATEIBHOCTH;

- MpU3HaBaTh CBOE NpaBO U MpaBO JPYruX JIOJEH Ha
OIIIMOKH,

- pa3BUBaTh CHOCOOHOCTh MOHHMMATh MHUpP C IO3ULIUU
JPYToro 4eaoBeKa

peryasTUBHBIMU

- YMETh CBOOOJIHO OINEPUPOBAThH MOHATHIMH: CTEIICHB C
LETBIM TIOKa3aTesieM, KOPEHb HATypaJIbHOW CTENeHH,
CTENEeHb C pAIMOHAJBHBIM IIOKa3aTelieM, CTENeHb C
JIEUCTBUTEILHBIM (BelIeCTBEHHBIM) oKa3aTelieM,
gorapudM  4YHCIIa, CHHYC, KOCHHYC W TaHTEHC
MPOU3BOJLHOTO YHCIIA;

- yMeTb CBOOOJHO ONEPUPOBATh MOHATHIMHU: TpaPuK
¢byHkuuu, oOpatHast (YHKIWS, KOMIIO3UIUS (YHKIWH,
nuHeWHas QyHKIMS, KBaapaTHyHash QyHKIIHS, CTCIICHHAS
(GyHKIHS C LETBIM IOKa3aTeleM, TPUTOHOMETPHUECKUE
¢byHKIMM, oOpaTHBIE TPUTOHOMETpHUYECKHE (YHKIINH,
nokazareibHas W Jorapugmuyeckas (QyHKIUH; YMETbH
CTPOUTH rpaduKu GyHKINH, BBITIOJIHSATh
npeoOpa3oBaHus rpadukoB GyHKINH;

- YMETb HCIOJIb30BaTh Ipaduku QYHKUIUN 1Ji1 U3ydeHUs
IIPOLIECCOB M 3aBUCHUMOCTEH IIpU pELIEHUU 3a7ad U3
JIpYTUX Yy4eOHbIX TNPEAMETOB U U3 pEAIbHON >KHU3HU;

BBIpaXaTh bopmynamu 3aBUCHUMOCTH MEXIY
BEJTMYNHAMU;

- CBOOOJHO ONEpUPOBaTH MOHATUSAMH: YETHOCTh
(YHKIUMM, TEPUOJANYHOCTh (DYHKLHH, OTPaHUYEHHOCTH
(GyHKIMH,  MOHOTOHHOCTh  (YHKIHH,  3KCTPEMYM
GbyHKIMM, HauOonbllee W HaWMEHbIIee 3HAYCHUS
GyHKIMH  Ha  TPOMEXKYTKE; yMETh  INPOBOAUTH

uccienoBaHue pyHKINM;

- YMETh HCIOJIb30BaTh CBOMCTBA M Trpaduku (QyHKIMH
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JUIS pellleHusT ypaBHEHUH, HEPAaBEHCTB M 3aJay C
rnapamMeTpamu; n300paxarb Ha KOOPJAUHATHOMN MJIOCKOCTH
MHOKECTBA pEIICHUN YpaBHEHHI, HEpaBeHCTB M UX
CUCTEM
OK 05 OcymecTBiATh | B 0051acTi 3cTETHYECKOTO BOCITUTAHHUS: - YMETh ONEpUPOBaTh  MOHITHSIMH: cpenHee
YCTHYI0O W TUCBMEHHYIO | - 3CTETHUYECKOE OTHOIIEHHE K MHpPY, BKIIOUAas ICTETUKY | apupMETHIECKOe, MeArana, HanOoblliee U HAaNMEHbIIEe
KOMMYHHUKAITHIO Ha | ObITa, HAYYHOTO M TEXHMYECKOTO TBOPYECTBA, CIOPTA, | 3HAUECHHUS, pa3Max, AUCIEPCUs, CTAHAAPTHOE OTKIOHEHUE
roCyJapCTBEHHOM S3BIKE | TPYy/la ¥ OOIIECTBEHHBIX OTHOIICHHUI; YHUCJIOBOTO Habopa; yMeHUe W3BJICKATb,

Poccuiickoit @eneparun ¢ | - cHOCOOHOCT,  BOCHPUHUMATh  Pa3IUyYHbIE  BUJAbBI | MHTEPIPETUPOBAaTh HH(GOpPMAILNIO, MPEACTABICHHYIO B
y4eTOM 0COOEHHOCTEH | HCKYCCTBA, TPAIWIMKA W TBOPYECTBO CBOETO M JAPYIHX | TaONHMIAX, Ha JuarpaMmax, rpadukax, OTpakarouryro
COLMAIIBHOTO U KYJAbTYPHOTO | HAPOJOB,  OLIYIIATh  3MOIMOHAJIBHOE  BO3JAEHCTBHE | CBOMICTBA  peallbHBIX  MIPOLECCOB U SBJICHMIA;
KOHTEKCTa HCKYCCTBa; OPEICTaBIsSITh HMH(OPMALMIO C TMOMOILBIO Tabaul H
- YOEeXAEHHOCTh B 3HAUYUMOCTH M JIMYHOCTH M | JMarpaMm; MccieloBaTh CTATUCTHUUYECKUE JAHHBIE, B TOM
o0IIecTBa OTEYECTBEHHOTO W MHPOBOTO HCKYCCTBA, | UUCIIE C TPUMEHEHHEM TpapuuecKuX METOJOB H
THUYECKUX KYJIbTYPHBIX TpaJuLMil M HAPOIAHOIO | JIEKTPOHHBIX CPEJCTB;
TBOPYECTBA;
- TOTOBHOCTb K CAaMOBBIPDAKEHUIO B pa3HbIX BUJAX | - YMEThb ONEpPUPOBAaTh MOHATUSIMM: TOUKa, IpsMad,
HCKYCCTBa, CTPEMJICHHE MPOSBIATh KayeCTBa TBOPUYECKOM | TNIOCKOCTh, ~ MPOCTPAHCTBO,  JBYIPaHHBIA  yTroJ,
JINYHOCTH; CKpEIMBAIOIIMECS  MpsMble,  MHapalieIbHOCTh U
OBnazeHne  yHMBEPCAJBHBIMH  KOMMYHUKATHBHBIMH | MIEPICHIUKYSIPHOCTh TPSAMBIX U TUIOCKOCTEH, YTOJI
JNEUCTBUAMMU: MEX1Y NPSMBIMH, YTOJI MEXIY NMPSAMOM U IUIOCKOCTHIO,
a) oO1ieHue: yroJl MEXAY IUIOCKOCTSMH, PACCTOSIHUE OT TOYKH 10
- OCYILIECTBIIATH KOMMYHHKAIIMK BO BceX c(hepax )KU3HU; | TUIOCKOCTH, PACCTOSHUE MEXIY NPSIMBIMH, PACCTOSHHE
- pacmo3HaBaThb HeBepOalbHBIE CPEACTBA OOILEHUS, | MEXAY MJIOCKOCTIMU;
MIOHMMAaTh 3HAYEHHE COLMAIBHBIX 3HAKOB, PaclO3HaBaTh
HPEANOCHUIKA KOH(QIUKTHBIX CUTyallMd M CMATr4arh | - yMETh UCIIOJB30BATh MPH PEIICHHU 3a]1ad M3yYCHHBIC
KOH(JIUKTBI, (bakTbl U TEOopeMbl IUIAHUMETPHUM; YMEHHE OIIEHMBATh
- Pa3BEpHYTO M JIOTMYHO M3J1araTh CBOIO TOUKY 3PEHUS C | pa3Mepbl 00BEKTOB OKPYKAIOIIETO MUPA
HICIIOJIb30BAHNEM SI3BIKOBBIX CPEJCTB
OK 06 [TposBIATE | - OCO3HaAHME O0YYAIOIIMMHUCA POCCUICKOM TpaKJAHCKOM | - yYMETh ONepUpoBaTh NOHATHUSIMU: NPSIMOYTOJIbHAs
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IpaXkJ1aHCKO- UJCHTUYHOCTH; cucTeMa KOOpAMHAT, KOOPAMHATBHl TOYKH, BEKTOp,
NaTPUOTHYECKYIO TO3ULHUIO, | - LEJICHANPABICHHOE pa3BUTUE BHYTPEHHEH IO3ULMH | KOOPAUHATHl BEKTOPA, CKAJIIPHOE IMPOU3BEACHHE, YTOJ
JI€MOHCTPHPOBATH JIMYHOCTU Ha OCHOBE JYyXOBHO-HPABCTBEHHBIX LIEHHOCTEH | MEXJy BEKTOpaMH, CyMMa BEKTOPOB, IpPOM3BEAECHUE
OCO3HAaHHOE IOBeleHHe Ha | HaponoB Pocculickoii denepanuu, HCTOPUYECKUX H | BEKTOpa HAa YUCIO; HAXOAUTH C IOMOIIBI0 H3YYEHHBIX
OCHOBE TPAJULMOHHBIX | HALIMOHAJIBHO-KYJIBTYPHBIX ~TpaauLui, ¢opMupoBaHue | GopMya KOOPIAMHATHI CEPEIUHBI OTPE3Ka, PacCTOSHUE
O6H.I€‘-I€JIOBC‘-I€CKI/IX CUCTCMbI 3HAUYUMBIX HCHHOCTHO-CMBICIOBBIX YCTAHOBOK, | MCXKAY JABYMSA TOUKAMU,
LIEHHOCTEH, B TOM 4YMCJE C | aHTUKOPPYHLMOHHOI'O MHPOBO33PEHUsS, IPABOCO3HAHMS,
y4eToM TapMOHM3ALUH | SKOJIOTHYECKOH KyIbTYphI, CIOCOOHOCTH CTaBHUTh LIEIH U | -yMETh BBIOMpAaTh MOIXOMSAIINN M3yYeHHBIH METOJ IS
MEKHAIIMOHAJIbHBIX U | CTPOUTH )KU3HECHHBIE IIAHBL; pelIeHusl 3aa9u, paclo3HaBaTh MaTeMaTHdecKue (aKThl
MEXXPETUTHO3HbIX B yactu rpakaaHcKoro BOCIIUTaHUS: U MareMaTH4YecKue MOAEIM B  NPUPOAHBIX U
OTHOILICHUIH, IPUMEHATH | - OCO3HAaHME CBOMX KOHCTUTYLIMOHHBIX MpaB U | OOUIECTBEHHbIX SBJIEHHUAX, B HCKYCCTBE; YMEHHE
CTaH/1apThl 00513aHHOCTEH, yBaKCHHE 3aKOHA U TIPABOTIOPSIKA; OPUBOAUTH HIPUMEpPbl  MaTEMaTUYECKHX  OTKPBITUH
AHTUKOPPYIIIUOHHOTO - IIPUHSATHE TpaZuLIMOHHBIX HAIlMOHAJIbHBIX, | POCCUICKON U MUPOBOIl MaTEMaTH4YECKON HAYKH.
IIOBCACHUA O6HI€‘-ICJ'IOBC‘-IGCKI/IX FYMaHHUCTHUYCCKUX u

JI€MOKPAaTUYECKUX LIEHHOCTEH;

- TOTOBHOCTH IPOTHUBOCTOSTH HJEOJIOTMH DKCTPEMHU3MA,
HallMOHAJIU3Ma, KCeHO(oOMM, JHUCKPUMHUHAIMH IO
COLIMAJIbHBIM, PEJINTMO3HBIM, PACOBBIM, HAIMOHAJIBHBIM
MIpU3HAKaM;

- TOTOBHOCTb BECTHM COBMECTHYIO JAEATEIbHOCTH B
MHTEpEeCcax TIpakJaHCKOro oOIIecTBa, Yy4acTBOBaTb B
CaMOYIIpaBJI€HUH B 0011€00pa30BaTEIbHON OpraHU3aIUuH
U JIETCKO-IOHOIIECKUX OpraHU3alMsIX;

- yYMEHHME B3aUMOJAEWUCTBOBAaTH C  COLMAJIbHBIMU
WHCTUTYTaMHU B COOTBETCTBUU C€ UX QYHKIUAMH U
Ha3HAYCHHEM;

- TOTOBHOCTh K TyMaHUTapHOW M  BOJIOHTEPCKOU
JEeATEIbHOCTH;

MaTPUOTHYECKOTO BOCTIMTAHUS:

- chopMHpPOBAaHHOCTP  POCCHICKOM  Tpa)KTaHCKOU

- YMEThb ONEpPUpPOBATh MOHATHUSAMMU: CIyYaWHBIM ONBIT U
cilyyaiiHoe cOOBITHE, BEPOATHOCTh CIIy4aitHOrO COOBITHS;
YMETb BBIUUCISTH BEPOATHOCTb C HCIOJIb30BAaHUEM
rpadu4ecKux METOJ0B; MPUMEHATh (POPMYIIbI CIOKEHUS
U YMHOKEHUSI BEPOSITHOCTEH, KOMOMHATOpHbIE (aKThl U
(opMyJIbI IPU pEIIEHUH 3a/]1a4; OLIEHUBATh BEPOSATHOCTH
peabHbIX COOBITHUH; 3HAKOMCTBO CO CIIy4allHBIMHU
BEJIMYMHAMU; YMEHHUE NIPUBOJUTH IIPUMEPHI MPOSIBICHUS
3aKOHa OOJILIIMX YHCEN B MPUPOAHBIX U OOIIECTBEHHBIX
SIBIICHUSX
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WJIECHTUYHOCTH, TMATPUOTU3MA, YBAXKEHHS K CBOEMY
HapoOJy, 4YyBCTBa OTBETCTBEHHOCTH mnepen Poaunoi,
ropJIOCTU 3a CBOM Kpail, cBo PoauHy, CBOM S3bIK U
KYJbTYpY, IPOILJIOE U HACTOSIIEe MHOTOHAIMOHAIIBHOTO
Hapopa Poccuu;

- 1EHHOCTHOE OTHOIIEHHWE K TOCYJIapCTBEHHBIM
CUMBOJIaM, HMCTOPHUYECKOMY M MPUPOJHOMY HACIEAMIO,
MaMSATHUKAM, TPaAUIUSM HapoJI0B Poccuun,
NOCTHKEeHHsIM Poccum B Hayke, HCKYCCTBE, CIOPTE,
TEXHOJIOTHSIX U TPY/IE;

- uneiHas yO0eXIeHHOCTb, TOTOBHOCTh K CIY>KEHHUIO U
3amuTe OTeuecTBa, OTBETCTBEHHOCTD 3a €T0 CYAh0Y;
OCBOEHHBIE 00YUYAIOIIUMUCS MEKIIPEAMETHBIC MOHITHS U
YHUBEpCaJIbHbIE y4ueOHBIC JEUCTBUS (PETYJSITUBHEIE,
M03HABATENbHbIEC, KOMMYHUKATUBHBIC);

- CIOCOOHOCTh WX HMCHOJB30BAaHUS B IO3HABATEIHHON H
COLIMAJIBHOW MPAKTHKE, TOTOBHOCTh K CAMOCTOSITEILHOMY
TUTAHUPOBAHHIO u OCYIIECTBIICHHIO y4eOHOM
JeSTeNbHOCTH, OPraHU3alui y4eOHOro COTpYTHUYECTBA
C IIeJaroru4ycCKuMunu pa6OTHI/IKaMI/I H CBCPCTHUKaAMH, K
Y4acTHIO B MOCTPOEHHUH WH/IMBUyaJIbHOM
o0pa30BaTeIbHON TPAaeKTOPUH;

- OBJIaJICHHUC HaBBbIKaAMH yT-Ie6HO-I/ICCJ'IelIOBaTeJ'II)CKOI\/’I,
HpOCKTHOﬁ M COLMAJIbHON JEATEIbHOCTH

OK 07
COXpaHEHUIO
cpenbl,
pecypcocOepeReHuIo,

CoelicTBOBaTh
OKpYy>Karoleu

- HEC IMPpUHHUMATh )IGI\/'ICTBI/ISI, IMPUHOCAIIINEC
OKpY>Karolleu cpere;

- YMETH IIPOTHO3UpPOBATh
9KOJIOTUYECKUE MIOCJIE/ICTBHS

Bpe

HeOJIaronpusTHbIE
IPEeIIPUHIMAEMBIX

- yMeTb  ONepupoBaTb  MOHATUAMU:  (YHKIIUS,
HenpepbIBHas (YyHKIMS, MPOU3BOJHAsS, MEpBOOOpa3Hasd,
oTpezieNIeHHBIH UHTETpall; YMETh HaXOJUTh
MPOU3BOJIHBIE  DJIEMEHTApHbIX (YHKUUH, HCHONb3Ys
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NPUMEHATh ~ 3HAHUS 00 | JICHCTBWIA, IPEAOTBPALIATh UX; CIPAaBOYHBIC MAaTEpUANbl; HMCCIICOBATh B IMPOCTEHUITUX
W3MEHCHUU KIIUMaTa, | - PACIIUPHUTHh ONBIT JACSITEIBHOCTH OKOJOTMYECKOH | Ciydasx (yHKIIMM Ha MOHOTOHHOCTb, HAaXOIWTh
TIPUHITUITBL OEpeKIIMBOTO | HANIPABICHHOCTH, HauOOJNbIINE W HAWMEHBINIWE 3HAYCHHUS (YHKIUH;
MPOU3BOJCTBA, A((EKTHBHO | - pa3pabaThiBaTh IUTAH PEIICHHS MPOOJIEMBI C YYETOM | CTPOUTH TpadUKH MHOTOWIECHOB C HCIIOIH30BAHHEM
JIeCTBOBATH B | aHAJIM3a UMEIONIMXCSl MATCPUATLHBIX U HEMATePHAIbHBIX | almapara MaTeMaTUYeCKOro  aHaiuu3a, HPUMEHSThH

LIpe3BIDI‘-IaI~/'IHI:IX CUTyalusax

pecypcos;
- OCYIIECTBIISITH IIeJICHAIPABJICHHBI IOMCK IepeHoca
CPEACTB M CIIOCOOOB JEUCTBUS B MNPO(HECCHOHAIBHYIO
cpeny;

- YMCTb ICPCHOCUTHL 3HAHHA B II03HABATCIbHYIO U
MPaKTHYECKYIO 00IaCTH KU3HEACITEILHOCTH;

- nOpeayaratb HOBBIC IIPOCKTBI, OICHUBATL HIACU C

MO3HMIIMK HOBU3HBI, OPUTHHAIBHOCTH, IPAKTHUYCCKOU
3HAYNMOCTH;
- JaBaTh OIICHKY HOBBIM CHTYyallUsiM, BHOCHTH

KOPPEKTUBBI B JESATENbHOCTb, OLIEHUBATh COOTBETCTBHE
Pe3yJIbTaTOB LIEIAM

MPOU3BOJHYI0 IIPU pELICHWH 3a7ad Ha JBHKCHHUEC,
pewiatb  IPAKTUKO-OPUEHTHPOBAHHBIE  3aJayd  Ha
HauOONbIINE U HaUMEHBIINE 3HAYECHUSI, HA HAXOXKICHHE
IIyTH, CKOPOCTH U YCKOPEHUS,

- yMeTh OIEPUPOBATH MOHSATUSMHU: JIBIDKCHHE B
POCTPAHCTBE, MOA0OHBIE (UTYpHI B MPOCTPAHCTBE;
MCIIOJb30BaTh OTHOIIECHUE IUIOMANEH MOBEPXHOCTEN H
00BEMOB MOAOOHBIX (PUTYp IIPU PEILICHUH 3a]aY;

- YMETb BBIYUCIATH F€OMETPUYECKHUE BEIUYMHBI (JUIMHA,
yroj, IUJIOIIaJgb, OOBEM, IUIOMAAb IOBEPXHOCTH),
UCIIOJIb3YS M3yYeHHbIE (DOPMYJIIbI U METO 1B

IK 1.1.
pas3IuyHbIe
reoJIe3NYECKuX padboT

BrinoaHATh
BUBI

I[IK 1.2. AHanu3upoBaTb H
paccuuThiBaTh ~ MaTepHabl
Ie0JIe3NYECKUX ChEMOK

[IK 1.3. [IpouzBoauts
pa3OuBKy MECTHOCTHU
JJIEMEHTOB

JKEJIE3HOJAOPOKHOIO IYyTH U
HCKYCCTBEHHBIX COOPYKECHHI
JUTS CTPOUTEIILCTBA

Ha

MIPOBEJICHUE I€0/Ie3MUECKUX padOT MPU U3BICKAHUSAX 110
PEKOHCTPYKIMH, IPOEKTUPOBAHUIO, CTPOUTEILCTBY U
9KCIUTyaTalH JKEJIE€3HBIX 10pOr

- YMCTb BBIITOJHATb I'COAC3NICCKUC pa60TI>I;
- YMCTh MMOJIb30BATHCA I'€OAC3UNICCKUMU an6opaMH

- YMETb aHaAJIU3UpPOBATH U PACCUUTHIBATH MaTEpPUAIbI
Te0Ie3NYECKNX CHEMOK

- yMETh TPOM3BOJAUTH Pa30MBKy Ha MECTHOCTH
3JIEMEHTOB JKEJI€3HOJIOPOKHOTO MYTH M HCKYCCTBEHHBIX
COOPYKEHHH JIJIsl CTPOUTENBHCTBA JKEJIE3HBIX 10POT
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JKCJIC3HBIX N0pOr

[IK 2.1. BemonHsaTe paboTsl
IO CTPOUTENBCTBY, PEMOHTY

u BOCCTaHOBJICHUIO
JKEJIE3HOJOPOXKHOTO IMYTH U
COOPYKEHH I c
HCIOJIb30BaHUEM CpenCTB
MeXaHHU3auu

[IK  23. OcyuecTBiasTh
KOHTPOJIb KauyecTBa
TEKYIIETO
JKEJIE3HOJOPOXKHOTO  TIYTH,

PEMOHTHBIX M CTPOHMTEIBHBIX
pabor

[IK 2.4. BpImosHITH pabOThHI
M0  TPOEKTUPOBAHUIO U
CTPOUTENBCTBY  KEJIE3HBIX
JIOpOT, 3eMJISTHOTO MOJIOTHA U
HCKYCCTBEHHBIX COOPYKEHUM

CTPOUTCIILCTBO  JKCJIC3HBIX J0pPOI, PCMOHT MU TCKYHICC
COACPIKAHUEC KCTIE3HOJOPOKHOI'O IIYyTH

- YMETh BBINOJIHATH Pa0OTHI IO CTPOUTENBCTBY, PEMOHTY
U BOCCTAQHOBIICHHIO  JKCJIE3HOJOPOKHOTO IyTH H
COOPYKEHHMM C UCIIOJIB30BAHUEM CPEACTB MEXAHU3ALUU

- YMETh OCYIICCTBJIATh KOHTPOJb KadyecTBa TEKYIIETO
KEJIE3HOJJOPOKHOTO MTyTH, PEMOHTHBIX H CTPOHMTEIHHBIX
padot

- YMeTh BBINOJHATH pabOThl NO NPOEKTUPOBAHUIO U
CTPOUTENBCTBY JKEJIE3HBIX JOPOT, 3€MIITHOIO IOJIOTHA U
HCKYCCTBEHHBIX COOPYXEHUI

[IK 4.2. OdopmitsaTh
OTUYETHYI0O U TEXHHUYECKYIO
JOKYMEHTAIMI0 B IIpoIecce
PYKOBOJICTBA
BBITIOJIHSIEMBIMH paboTamMu

I[IK 4.5. OpranuzoBbiBaTh
B3aUMOJICHCTBHE MEXTY
CTPYKTYpPHBIMH
NoJipa3/iesIeHusIMU
OpraHu3aluu

OpraHu3aIus
MOoApa3ACIICHUS

JEATEIIbHOCTH CTPYKTYPHOTO

- yMeTh oQOpMIISITH  OTYETHYIO M TEXHUYECKYIO
JOKYMEHTAIUIO B nporecce PYKOBOZCTBA
BBITNIOJIHSIEMBIMU paboTaMu

- YMETb OpraHM30BbIBATH B3aUMOJCHCTBHE MEXKIY
CTPYKTYPHBIMU MOAPA3ICICHUSIMA OpraHUu3aIuu
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2 Crpykrypa u coaep:kaHue 0011e00pa3oBaTeIbHOM TN CHUIIIMHBI

2.1 O0beM TUCUMIIMHBI U BU/IbI YUeOHOI padoThI

Buj yueOHol paGoThI Oovem ¢
yacax*

O0bem 00pa3oBaTe/IbHON NPOrPaMMBbI JUCHUIIIMHBI 340

B T.4.

OcHOBHOeE coJiep:KkaHue 260

BT. 4..

TEOPETUUECKOE 00yUeHUE 208

MIPAKTUYECKUE 3AHATUS 52

IIpodeccuoHaATBHO-OPUEHTHPOBAHHOE COACPIKAHME (ComepiKaHue 56

MPUKJIAJTHOI0 MOIYJIfA)

BT. 4..

TEOPETUUECKOE 00yUeHUE 4

MIPAKTUYECKNE 3AHATUS 52

IIpomexyTouHasi arrectauus (IK3aMeH) 6

CamocrosiTeibHas padora 18
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2.2 TemaTHuyecKHi IJIaH U CoACPKaAaHUEC NTUCHHUIIJIUHBI

Conep:xanue yueOHOro Marepuaja (0CHOBHOe U NPodecCuOHAIBHO-

HaumeHnoBaHue pa3aesion . O0bem ®opmupyemble
OPHEHTHPOBAHHOE), JIA00PATOPHbIE U NPAKTHYECKHE 3aHATHS, IPUKJIAJTHOI
U TeM 4yacos KOMIIeTeHIIUH
MOAYJIb (IIPH HAJTUYMH)
1 2 3 4
OcHOBHOe co/iep:KaHue
Paznen 1. IloBTopenme 20
Kypca MaTeMATHKH
OCHOBHOM IIKOJIBI
Tema 1.1 Copep:xanue yueOHOro MaTepuana 2
[enb u 3a1auM | bazoBble SHAHHS M YMEHWA MO MaTeMaTHKe B npodeccuoOHaIbHOW U B OK-01, OK-02,
MaTeMaTHKU IPH | IOBCEHEBHOU JESTENLHOCTH. OK-03, OK-04,
OCBOCHMH CIELHANbHOCTH | KoMOMHUPOBaHHOE 3aHSTHE OK-05, OK-06,
Tema 1.2 Coneprxkanue y4eOHOro Marepuana 2 OK-07
Yucna w  BelyMcieHus. | JlelcTBUA HAJ MONOKUTEIbHBIMUA U OTPUIATEILHBIMU YU CIIAMU, OOBIKHOBEHHBIMH U
Boipaxkenus U | TECATHYHBIMU JIPOOSIMH.
npeoOpa3oBaHus JleWicTBUs co cTeneHsIMU, (OPMYIIbI COKPAILIEHHOTO YMHOXKEHHSI.
KomOunupoBanHoe 3aHstue
Tema 1.3 IIpodeccnoHaTbHO-OPHEHTHPOBAHHOE COICP/KAHME 2 IIK 1.1.,IIK 1.2.,
I'eomerpus Ha mockoctd | IIpakTuyeckoe 3ansitue Nel IIK 1.3.
Bunel ninockux ¢Guryp U ux miomaib.
[IpakTHKO-OpMEHTUPOBAHHBIE 337]a4U B KYpCE T€OMETPHUH Ha TUNIOCKOCTH
Tema 1.4 Coneprxanne yueOHOT0o MaTepuasia
IIpouenTHble BerYUCIeHHs | [IpocThie MPOICHTHI, Pa3HbIe CIIOCOOBI X BhIYHCICHUS. CI0XKHBIC MPOICHTHI 2
IIpakTuyeckoe 3ansitue Ne2 2
Tema 1.5 Conepxanue yueOHOro MaTepuasa 2
VYpaBHenus u HepaBeHCTBa | JIMHEWHBIC, KBaIpaTHbIE, IPOOHO-IMHEITHBIE YpaBHEHHS U HEPAaBEHCTBA
IIpakTnyeckoe 3ansaTue Ne3 2
Tema 1.6 Conepxanue yueOHOro MaTepuasa 2
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Coaep:xanue yueOHOro MaTepuasa (0CHOBHOe U NPo¢ecCHOHAIBHO-
HaumeHnoBaHue pa3aesion . O6bem ®opmupyemble
OPHEHTHPOBAHHOE), J1A00PATOPHbIE H MPAKTHYECCKHE 3AHATHS, IPHKJIAHOM
U TeM 4acos KOMIIETCHIIUH
MOAYJIb (IPH HAJTMYHH)
Cucrembl ypaBHeHMM u | CriocoObl peleHusl CUCTEM JMHEWHbIX ypaBHeHUi. Ilonarusa: marpuua 2x2 u 3x3,
HEPABCHCTB onpeaenutens Marpunbl. Meton I'aycca. CucTeMbl HEIMHEHHBIX ypaBHEHUH.
CucreMbl HEpaBEHCTB
IIpakTuyeckoe 3ansaTue Ned 2
Tema 1.7 IMpakTnyeckoe 3ansaTHe Ne5 2
BxoaH0# KOHTPOIIBL Bbruucnenuss u npeoOpa3oBaHus. YpaBHEHHs W HepaBeHCTBA. [eomerpust Ha
IJI0CKOCTH
Paznen 2 Ilpsmbie n 20 OK-01, OK-03,
IJIOCKOCTH B OK-04, OK-07
NPOCTPAHCTBE
Tema 2.1 Copep:xanue yueOHOro MaTepuana 2
OcHoBHbIE noustus | [Ipeamer crepeomerpun. OCHOBHbIE MOHATUS (TOYKa, HpsiMas, IUIOCKOCTb,
CTEpEOMETPUHU. npoctpaHcTBo).  OcHOBHBIE — akcHMOMBI  cTepeomerpuu.  [lepecekaromuecs,
Pacnonoxenue npsMBIX M | mapajulelbHbIE M CKpeUIMBamomuecs mpsmbie. [Ipu3Hak W CBOWCTBO
IJIOCKOCTEN cKpeuBarmuxcs npsMbeix. OCHOBHbIE TPOCTPAHCTBEHHBIE (DUTYPBHI.
KomOunupoBanHoe 3aHstue
Tema 2.2 Coneprkanue yueOHOro MaTepuasa 4
[TapannensHocTs npsmbiX, | [lapannenshueie mpsimas u 1wiockocts. Ompenenenue. [lpusnak. CsoiicTBa (c
OpssMOM M IUIOCKOCTH, | JoKa3aTenbcTBOM). [lapamnensHble miockoctu. Onpenenenue. [pusznak. CoiicTBa
IIJIOCKOCTEMN (c noxazarenbcTBOM). Terpasap u ero snemeHThl. llapamnenenunen u ero
aneMeHThl. CBOMCTBA IPOTUBONOJIOKHBIX IPAHEN U AMAroHaJe napaulesienunena.
ITocTpoenne ceuenuii. Pemenue 3anay.
KomOunupoBanHoe 3aHstue
Tema 2.3 Coneprxanue yueOHOro MaTepuasa 2
[lepnenAUKYISIPHOCTD
IPSIMBIX, IPSAMON 1 [lepnennukynspHele npsamble. llapamienbHbple nOpsMble, NEPHEHAUKYISPHBIE K
IUIOCKOCTH, IJIOCKOCTEN mwiockoctd.  [Ipu3Hak  MepneHAMKYISIPHOCTH  MpSAMOM U IJIOCKOCTH.
HoxkaszatenbcTBo. [lepnenaukymnsp u HakinoHHas. [lepneHAUKYISIpHbIE MIOCKOCTH.
[Ipu3Hak nepneHaAuKyJIIpHOCTH IIIOCKOCTEN. Jloka3aTensCeTBo.
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Conep:xanue yueOHOro Marepuasa (0CHOBHOe U po¢ecCHOHAIBHO-

HaumeHnoBaHue pa3aesion . O6bem ®opmupyemble
OPMEHTHPOBAHHOE), JIA00PATOPHBbIE M NPAKTHYECKHE 3AHATHS, IPHUKJIATHON
U TeM 4acoB KOMIIeTeHIIUH
MOAYJIb (IPH HAJTMYHH)
PaccrosiHus B ipocTpaHCcTBe
KomOuHupoBaHHOE 3aHsTHE
Tema 2.4 Copep:xanue yueOHOro MaTepuana 2
Teopema 0 Tpex
HepHeHINKYIIspax Teopema o Tpex nepneHaukynspax. Jloka3aTenbCcTBO. YToid MEXIy MNpsAMOH H
IJIOCKOCTBIO. YTOJI MEXAY MJIOCKOCTSIMU
IIpakTuyeckoe 3ansaTue Ne6 2
Tema 2.5 IpodeccHonaabLHO-0pPHEHTHPOBAHHOE COIePKAHNE 4 IIK11,IIK 1.2,
ITapannensHsle, IpakTuyeckoe 3ansiTue Ne7 TIK 1.3.
MEPIECHIUKYIISIPHBIE, Axkcuomsl  crepeomerpuu. [lepneHIUKYISpHOCTH OPSIMOM M IUIOCKOCTH,
CKPEILMBAIOILUECS NPSAMBIE | MApaLICIbHOCTD JIBYX MPSIMBIX, HNEepHEeHIUKYIISPHBIX IJIOCKOCTH,
NEPIEeHIUKYJIIPHOCTD MIOCKOCTEMN
IIpakTnyeckoe 3ansaTue Ne§ 2
PacnonoxeHne npsAMbIX M IUIOCKOCTEH B NMPOCTpaHCTBE. [leprneHauKyIspHOCTh U
napajyieNIbHOCTh NPAMBIX U IIocKocTel. CKpelyBaronyecs npsMble
CamocrosiTenbHas paboTa 2
Pa3nen 3. Koopaunartel u 16 OK-02, OK-03,
BEKTOPbI OK-04, OK-07
Tewma 3.1 Coneprxanne y4eOHOro Marepuasia 2
JexapToBbl KOOpAMHATEI B | JlekapToBBI KOOpAMHATHI B MpocTpaHcTBe. lIpocreiimue 3amaun B KOOpJIMHATaX.
npocrpaHcTse. Paccrosuue | PaccrosiHre MexX Ty ABYMsl TOYKaMH, KOOPAWHATHI CEPETMHBI OTPE3Ka
MeX1y JByMs ToukamH. | [Ipaktuyeckoe 3ansitue Ne9 2
KoopauuHatel  cepeauHbl
oTpe3Ka
Tema 3.2 Coneprxanne y4eOHOT0 MaTepuasa 2

BexTopsl B mpocTpaHCcTBE.
Yron Mexay BEKTOpaMH.
CkansipHOE TPOM3BEICHUE
BEKTOPOB

Bektopel B mpocTtpaHcTBe. CIlIO)KEHHE M BBIYUTAHME BEKTOPOB. YMHOXKEHUE
BeKkTOopa Ha yucio. Komminanapueie BekTopbl. CKalsipHOE MPOU3BEACHNE BEKTOPOB.
Pa3noxeHne BekTopa 1o TpeM HEKOMIUIaHApHBIM BekTopaM. KoopauHaTsl BEKTOpa,
CKaJISIPHOE MPOU3BEICHNE BEKTOPOB B KOOPAMHATAX, YTOJI MEKY BEKTOPAMHU, YrOJ
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Conep:xanue yueOHOro Marepuasa (0CHOBHOe U po¢ecCHOHAIBHO-

HaumeHnoBaHue pa3aesion . O6bem ®opmupyemble
OPMEHTHPOBAHHOE), JIA00PATOPHBbIE M NPAKTHYECKHE 3AHATHS, IPHUKJIATHON
U TeM 4acoB KOMIIeTeHIIUH
MOAYJIb (IPH HAJTMYHH)
MEXy MPSIMON M IJIOCKOCTBIO, YTOJI MEKIY MIOCKOCTSIMU. Y paBHEHHUE MJIOCKOCTH.
['eomeTpuyeckuii CMbICT ONPEACIUTENS 2X2
IIpakTnyeckoe 3ansaTue NelQ 2
Tema 3.3 IIpodeccHoHATBLHO-OPHEHTHPOBAHHOE COepPIKAHME 4 IIK 2.1., IIK 2.3.,
I[TpakTHKO- IpakTuyeckoe 3ansiTue Nell IIK 2.4.
OpUEHTUPOBaHHbIE 3a1auM | KoopanHaTHas MI0CKOCTh. BbluncieHne paccTOSHUM U MIIOLAAEH Ha IUIOCKOCTH.
Ha KOOpAMHATHOM | Konmn4ecTBeHHBIE pacyeThl
IJIOCKOCTHU
Tema 3.4 Copep:xanue yueOHOro MaTepuana 2
Pewenne 3a1a4. | /lekapToBbI KOOpAMHATHI B IIpocTpaHcTBe. BekTopsl B mpoctpancTBe. ClioKeHHEe U
KoopauHaTsl 1 BEKTOpBI BbIUUTAHWE BEKTOPOB. YMHOXKEHHE BEKTOpa Ha 4Mcio. KoMiutaHapHble BEKTOPBHI.
CkansipHOoe  MpOU3BEAEHUE  BEKTOpOB. PasnokeHue BeKkTopa 1O  TpeEM
HEKOMILJTaHapHbIM BekTopaM. llpocreiimue 3agaun B koopauHarax. KoopaunaTsl
BEKTOpPA, PaCCTOSHUE MEXKY TOUKaMH, KOOPAUHATHI CEPEANHBI OTPE3Ka, CKaIIPHOE
IIPOU3BEJCHUE BEKTOPOB B KOOPAMHATAX, YroJ MEXIY BEKTOpPaMH, YToJl MEXAY
MPSIMON U TIOCKOCTBIO, YTOJI MEXKAY TJIOCKOCTSIMU
IIpakTHyeckoe 3ansiTue Nel2 2
Pasznen 4. OcHOBBI 40 OK-01, OK-02,
TPHUTOHOMETPHH. OK-03, OK-04,
Tpuronomerpuueckue OK-05, OK-06,
pyHxknun OK-07
Tema 4.1 Coneprkanne y4eOHOro Marepuania 2
Tpuronomerpuueckue Pagnannas mepa yrua. IIoBopoT Touku BOKpyr Hadana koopauHat. OmpezneneHue
(YHKIMM TIPOM3BOJIBHOTO | CHHYCA, KOCHHYCA, TAHI€HCA U KOTaHIeHCA. 3HAKM CHHYCa, KOCHHYCA, TAaHTeHCA U
yrina, uucia. PaguanHas ¥ | KOTaHreHca MO 4YeTBEpTSAM. 3aBUCHUMOCTh MEXKIY CHHYCOM, KOCHHYCOM, TAaHT'€HCOM
rpajaycHas Mepa yria 1 KOTAHT'€HCOM OJHOTO M TOT'O e yria
IIpakTHyeckoe 3ansiTue Nel3 2
Tema 4.2 Coneprxanue yueOHOro MaTepuasa 2
OcHOBHBIE Tpuronomerpuueckue ToxaecTsa. CHHYC, KOCUHYC, TAHT€HC U KOTAHT€HC YTIJIOB O
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Conep:xanue yueOHOro Marepuasa (0CHOBHOe U po¢ecCHOHAIBHO-

HaumeHnoBaHue pa3aesion . O6bem ®opmupyemble
OPHEHTHPOBAHHOE), J1A00PATOPHbIE H MPAKTHYECCKHE 3AHATHS, IPHKJIAHOM
U TeM 4acos KOMIIETCHIIUH
MOAYJIb (IPH HAJTMYHH)
TPUTOHOMETPUUECKHE u - o.. Dopmysbl DpUBENECHUS
TOX]IECTBA. IIpakTnueckoe 3ansaTue Neld 2
DopMyIIbl IPUBEICHUS
Tema 4.3 Copep:xanue yueOHOro MaTepuana 2
Cunyc, kocuHyc, TaHreHc | Cymma U pasHocTh cuHycoB. CyMMa M Pa3sHOCTh KOCHHYCOB. CHHYC M KOCHHYC
CyMMBI W Pa3sHOCTU JBYX | nBoiHOro yrnma. ®opmynsl monoBuHHOro yriua. IIpeoOpa3oBaHuss CymMMBI
yIJIOB TPUTOHOMETPUYECKUX (YHKIUN B IPOU3BEIECHUE U NPOU3BEIEHUS B CyMMY.
Cunyc U KOCHHYC | Brlpa’keHHe TpPUTOHOMETPUYECKUX (YHKUMH Yepe3 TaHIeHC IO0JIOBUHHOTO
Asoiinoro yrna. @opmyiisl | aprymenta. [IpeoOpa3oBanust IpOCTEHIINX TPUTOHOMETPHUYECKIX BhIPAsKEHUI
IOJIOBUHHOTO yria IIpakTuyeckoe 3ansTe NelS 2
Tema 4.4 Copep:xanue yueOHOro MaTepuana 2
@ynKMU, HX CBOMCTBA. | OOMACTh OMpeeNeHUsI 1 MHOXKECTBO 3HaueHui (QyHkmii. YéTHOCTh, HEYETHOCTD,
CnocoOsr 3aJaHus | nepuoAn4HocTh GyHKUMN. CriocoObl 3ajaHus QyHKIMH
(byHKIMH KoMOMHUPOBAHHOE 3aHATHE
Tema 4.5 Copep:xanue yueOHOro MaTepuana 2
Tpuronomerpuyeckue OO6macth ompeneneHuss 1 MHOXECTBO 3HAYCHH TPUTOHOMETPUYECKUX (DYHKIIHIA.
(GyHkuMHM, UX cBoicTBa M | YETHOCTH, HEYETHOCTD, MEPHOANYHOCTD TPUrOHOMETpUUeckuX (yHkimii. CBoiicTBa
rpaduxu 1 rpaduku QyHKIUN y = cOs X, y =sIin X, y =tg X, y = ctg X.
KoMOuHMpoBaHHOE 3aHsTHE.
Tema 4.6 Conepxanue yueOHOro MaTepuasa 2
[IpeoOpazoBanue Cxarue u pacTsikeHue TpadUKOB TPUTOHOMETPUUECKUX (DYHKITHIA.
rpauKoB ITpeoOpa3oBanue rpa@KOB TPUTOHOMETPUUYECKUX (PYHKITHIT
TPUTOHOMETPUYIECKUX IpakTuyeckoe 3anaTue Nel6 4
byHKIMI
Tema 4.7 IIpodeccrnoHaIbHO-OPUEHTHPOBAHHOE CO/IePKAHUE 4
Onucanue IIpakTnuyeckoe 3ansiTue Nel7 1K 2.1, ITK 2.3.,
MIPOU3BOACTBEHHBIX Hcnonb30BaHrne CBOMCTB TPUTOHOMETPUYECKUX (YHKIHMI B NpodhecCHOHaTbHBIX 1K 2.4.

IPOLIECCOB  C  MOMOILBIO
rpadukoB QyHKINN

3agadax
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Conep:xanue yueOHOro Marepuasa (0CHOBHOe U po¢ecCHOHAIBHO-

HaumeHnoBaHue pa3aesion . O6bem ®opmupyemble
OpPHEHTHPOBAHHOE), J1a00PATOPHbIE U NPAKTUYECKHE 3aHATHS, NPHUKJIATHOM
U TeM 4yacos KOMIIEeTEeHIIUH
MOAYJIb (IPH HAJTMYHH)
Tema 4.8 Copepxanne yaeOHOro MaTepuana 2
OO6parHbie OO6parnble TpuroHomeTpuueckue GyHkiuu. Mx cBoiicTBa u rpaduku
TPUTOHOMETPUIECKHE Komb6unupoBanHoe 3ansrue
byHKIUA
Tema 4.9 Copepxanne yaeOHOro MaTepuana 2
Tpuronomerpuyeckue VYpaBHeHHe cos X = a. YpaBHEHHE Sin X = a. YpaBHeHue tg X = a, ctg x = a.
YPaBHEHMs U HEPABEHCTBA | PemieHne TPUTOHOMETPUYECKHX YpPaBHEHHMH OCHOBHBIX THIIOB: MPOCTEHIIHE
TPUTOHOMETPUYECKHE YpaBHEHHs, CBOJALIMECS K KBaApaTHBIM, peliaeMble
Pa3iIoKEeHUEM Ha MHOXKUTEIH, OTHOPOHbIE.
[Ipocreiinme TpUroHOMETpUUYECKHUE HEPABEHCTBA
KomMb6unnpoBanHoe 3aHstue.
Tema 4.10 Coneprxkanue y4eOHOro Marepuania 2
Cucremsl CucreMbl MPOCTEHIINX TPUTOHOMETPUYECKUX YPaBHEHUN
TPUTOHOMETPUUECKHUX KomOunupoBanHoe 3aHsTne
ypaBHEHUU
Tema 4.11 Coneprxkanne y4eOHOro MaTepuasia 2
Pemenne 3amau. OcnoBel | [IpeoOpa3oBanue TPUTOHOMETPHUYECKUX BBIpa)KEHUI. Pemenue
TPUTOHOMETPHH. TPUTOHOMETPUUECKUX YPaBHEHHI M HEPaBEHCTB B TOM YHCJIE C HCIOJIb30BAaHUEM
Tpuronomerpuyeckue CBOMCTB (DYHKIIMIA.
byHKIIUN IIpakTuyeckoe 3anaTue Nel§ 4
CamocrosTenbHas pabora 2
Pazneu S. 8
KoMmuiekcHblIe ynciia
Tema 5.1 Conepxanue yueOHOro MaTepuasa 2 8§_8§’ 8?33’
KommuiekcHsle uncna [Tonstne komruiekcHOro uucina. ComnpsyKeHHbIE KOMILIEKCHBIE YHCIIA, MOAYJIb M OK:OS’ OK:O6’
apryMeHT KOMIUIEKCHOro uucina. @opma 3amucu  KOMIUIEKCHOTO — 4Hcia 012_07 ’
(reomeTpuueckasi, TpUTOHOMETpHUUecKas, anreOpaudeckas). Apudmernyeckue

JIENCTBUS C KOMIIEKCHBIMH YHCJIaMHU

KomOunnpoBanHoe 3aHsTHE
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Conep:xanue yueOHOro Marepuasa (0CHOBHOe U po¢ecCHOHAIBHO-

HaumeHnoBaHue pa3aesion . O6bem ®opmupyemble
OpPHEHTHPOBAHHOE), J1a00PATOPHbIE U NPAKTUYECKHE 3aHATHS, NPHUKJIATHOM
U TeM 4yacos KOMIIEeTEeHIIUH
MOAYJIb (IPH HAJTMYHH)
Tema 5.2 Copepxanne yaeOHOro MaTepuana 2
[Tpumenenue BoimonmHenue  pacyeToB € MOMOUIBIO  KOMIUIEKCHBIX — uucen. [Ipumepst
KOMIUIEKCHBIX UHCEI HCII0JIb30BAHNS KOMIUIEKCHBIX YHCEIN
IIpakTnyeckoe 3ansaTue Nel9 2
CamocrosiTenbHas paboTa 2
Pa3znean 6. IlpoumsBonnas 40
(pyHkumu, ee
NpHUMeHeHHe
Tema 6.1 Copep:xanue yueOHOro MaTepuana 2
[MoasTue IIPOM3BOJHOMU. | OmpeielIiCHre YUCIOBOM MOCIICOBATEILHOCTH U CIOCOObI ee 3amanus. CBoiicTBa
@opmynasl ¥ IpaBUJIA | YUCIOBBIX MoOcienoBarenbHOCTed. OnpeneneHue mpenena MOocie0BaTeIbHOCTH.
g depeHIIMPOBAHS Breruncnenne — mpenmenoB  mocnenoBarenbHocTed.  [lpemen QyHkmmm  Ha
6eckoneunoctu. [Ipenen pynkuuu B Touke. [Ipuparnenne aprymenta. [pupamienue
¢bynkuuu. 3amadd, TNPUBOISIIME K TOHATHIO Mpou3BoxHOW. OrmpeneneHue
MIPOU3BOIHOM. AJITOPUTM OTHICKAHUSI TPOU3BOIHON
OK-01, OK-02,
KomOunupoBanHoe 3aHsTHe ’
OK-03, OK-04,
Tema 6.2 Conepxanue yueOHOro MaTepuasa 6 OK-05. OK-06
[IpousBogHBIE cymMmel, | ®opmynsl auddepenuuponanus. [Ipasuna quddepenunpoBanms 012_07 ’
pasHOCTH  Tpou3BeneHus, | KoMOMHMPOBaHHOE 3aHATHE
YacTHOT'O
Tema 6.3 Coneprxkanne yaeOHOro MaTepuasia 4
IIpousBoaHbIe Onpenenenue ciaoxHON GyHKkIMU. [Ipon3BoAHAS TPUTOHOMETPUUECKUX (PYHKIUH.
TPUTOHOMETPUUECKUX [Ipon3BoiHas CII0KHON QYHKIIMH
ynxunii.  Ipoussoanas | KoMOMHHPOBaHHOE 3aHSTHE
CJIOKHOM (PyHKITMH
Tema 6.4 Conepxanue yueOHOro MaTepuasa 2
[TonsiTne 0 | [lonsitue HenpepsiBHOM ¢GyHkuu. CBolicTBa HempepblBHONW (yHKuMU. CBs3b

HENPEPHIBHOCTH (PYHKITUH.
Meron nHTEpBAIOB

MEX/y HETIPEPBIBHOCTHIO U JU(PHEPEHIIMPYEMOCTHIO (PYHKIIUU B TOUKE. AJITOPUTM
pelIeHrs HEPaBeHCTB METOI0M MHTEPBAJIOB
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Conep:xanue yueOHOro Marepuasa (0CHOBHOe U po¢ecCHOHAIBHO-

HaumeHnoBaHue pa3aesion . O6bem ®opmupyemble
OPMEHTHPOBAHHOE), JIA00PATOPHBbIE M NPAKTHYECKHE 3AHATHS, IPHUKJIATHON
U TeM 4acoB KOMIIeTeHIIUH
MOAYJIb (IPH HAJTMYHH)
KoMOuHMpoBaHHOE 3aHATHE
Tema 6.5 Copep:xanue yueOHOro Marepuana 4
I'eomeTpuueckuit u | ['eomeTpuyueckuii CMBICT TIPOM3BOAHONW (YHKIMH — YIIOBOW Ko3(duIUeHT
buznueckuit CMBICII | KacaTeNbHOU K TpauKy (YHKIHMU B TOYKE. YpaBHEHHE KacaTelIbHOH K rpaduky
IIPOU3BOTHON GyHKIMU. AJITOPUTM COCTAaBJIEHUS YpaBHEHMs KacaTelIbHOW K rpaduky QyHKIUM
y=t(x)
KomOnHupoBaHHOE 3aHsTHE
Tema 6.6 Coneprxkanue y4eOHOro Marepuania 2
dusnueckuit cMbICH | Ou3ndeckuil (MeXaHWYEeCKU) CMBICT MPOU3BOJHOM — MIHOBEHHAs CKOpPOCTH B
IIPOU3BOJHOU B | MOMEHT BpeMeHH t: v =S’ (t)
NPO(ECCHOHATBHBIX IIpakTuyeckoe 3ansaTue Ne2( 2
3a/1a4ax
Tema 6.7 Copep:xanue yueOHOro MaTepuana 4
MoHoToHHOCTb (GYHKUUH. | Bo3pactanue u yObiBaHHE (QYHKIHH, COOTBETCTBHE BO3DACTAaHHS H yOBIBAHUSI
Touku 3kcTpemMyma ¢byHKuMK 3HaKy mpou3BoAHOM. IloHATHE mNPOM3BOAHON BBICIIEro MOPSJIKA,
COOTBETCTBHE 3HAKa BTOPON MPOM3BOAHOM BBITYKJIOCTH (BOTHYTOCTH) (DYHKIIMM Ha
oTpe3Kke. 3aayl Ha MAaKCUMyM U MUHUMYM. [IoHSATHE acMMOTOTHI, CIOCOOBI UX
onpezeneHus. AITOPUTM HCCIENOBaHUs (PYHKIMM W TOCTpPOEHUsi ee rpaduka c
MIOMOIIBIO TPOM3BOIHON. JIpoOHO-NTMHelHas pyHKIUs
KomOunupoBanHoe 3aHsTne
Tema 6.8 Conepkanue yueOHOro MaTepuasa 2
Hccnenosanune Gpynkuuii n | MccnenoBanue QyHKIMHA HA MOHOTOHHOCTD M TIOCTPOCHHE TPa(HKOB.
MOCTPOCHHE TpapUKOB KomMOuHnpoBanHoe 3aHsTHe
Tema 6.9 HaubGonbiiee u | CopeprkaHue yueOHOTro Marepuaa 2
HalMEHBbIIIEE 3Hauenus | HaxoxaeHne HamOOJbIIEr0o M HAMMEHBIIETO 3HAYeHHH (YHKIHM, MOCTpOoeHHE
byHKIIH rpaMKOB MHOTOWICHOB C UCMOJIb30BAHUEM allllapaTa MaTeMaTHYECKOTO aHaIM3a
KomOunnpoBanHoe 3aHsTHE
Tema 6.10 IIpogeccnoHaTbHO-OPHEHTHPOBAHHOE COJICP/KAHME IIK 2.1., IIK 2.3.,
Haxoxnenne IpakTuueckoe 3anarue Ne2l 6 IIK 2.4, IIK 4.2.
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Conep:xanue yueOHOro Marepuasa (0CHOBHOe U po¢ecCHOHAIBHO-

HanmenoBanmue pa3jiesioB . Oo6bem dopmupyembie
OPHEHTHPOBAHHOE), J1A00PATOPHbIC U NPAKTHYECKHE 3AHATHS, IPUKJIATHOM
U TeM 4acoB KOMIIeTEeHIIUH
MOAYJIb (IPH HAJTMYHH)
ONTHMATBLHOTO pe3yibTaTa | HauMeHbIee n HanbompIee 3HaYeHUE PYHKITHH
C MOMOIIBIO MPOU3BOIHOMN
B MMPAKTHUYECKUX 3a7adax
Tema 6.11 Copep:xanue yueOHOro MaTepuana 2
Pemenne 3aga4. | @opmynel u npasuia auddepenuuponanus. MceciaenoBanue QyHKIHM ¢ TOMOIIbIO
IIpoussoanas Gynkuuu, ee | mpou3BoaHoi. Hanbopliee  HaMMEHbIIICE 3HAUCHUST PYHKITHH
MIPUMEHEHUE CamocrosiTenbHas paboTa 2
Pa3nen 7. 46 OK-01, OK-02,
MHOTOrpaHHMKH M TeJa OK-03, OK-04,
BpaleHus OK-05, OK-06,
Tema 7.1 Copep:xanue yueOHOro MaTepuana 2 OK-07
Bepumunsl, pedpa, rpanu | [lonstrue MHOrorpaHHuka. Ero sjgeMeHTHI: BepinuHbl, peOpa, rpanu. Juaronasb.
MHOT'OIPaHHHUKA CeueHue. Bolnykible ¥ HEBBINTYKIIbIE MHOTOTPAHHUKHU
KomOnHupoBanHoe 3aHiTHE
Tema 7.2 Copep:xanue yueOHOro MaTepuana 2
[Tpusma, ee | [lonsitue nmpusmel. Ee ocHOoBaHus u OokoBble rpaHu. Beicota mpusmsl. [Ipsmas u
COCTaBJIAIONINE, CeYEHUE. | HakJIoHHAas npusMa. [IpaBunbHas npusma. Ee ceuenue
llpsmass u  mpaBuibHast | KoMOMHHPOBaHHOE 3aHSTHE
MIPU3MBI
Tema 7.3 Coneprxanue yueOHOro MaTepuasa 2
[Tapannenenunen, KyO. | [Tapannenenwumen, CBOWCTBA MPSMOYrOJBHOTO Mapauienenuneaa, kyo. CedeHue
Ceuenne KyOa, | kyba, mapayuienenumnena
napajuienenumnena KomOunupoBanHoe 3aHsTne
Tema 7.4 Conepxanue yueOHOro MaTepuasa 2
[Tupamupa, ee | [Tupamuma u ee osnementsl. CedeHue nupamuasl. I[IpaBunbHas mnHUpamuaa.
COCTAaBIAIOLIUE, CEYEHUE. | YceueHHas mupaMuaa
[lpaBuneHas  nupamuga. | KoMOMHHPOBAHHOE 3aHSTHE
Yceuennas nupamuja
Tema 7.5 Coneprxanne y4eOHOT0 MaTepuasa 2
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Conep:xanue yueOHOro Marepuasa (0CHOBHOe U po¢ecCHOHAIBHO-

HaumeHnoBaHue pa3aesion . O6bem ®opmupyemble
OPMEHTHPOBAHHOE), JIA00PATOPHBbIE M NPAKTHYECKHE 3AHATHS, IPHUKJIATHON
U TeM 4acoB KOMIIeTeHIIUH
MOAYJIb (IPH HAJTMYHH)
bokosas u nosiHas | [Inomans 60KOBOM M MOJHON NOBEPXHOCTU NPU3MBI, TUPAMUIbI
HOBEPXHOCTh npusmel, | KoMGuHMpoBaHHOE 3aHsATHE
UPAMUIBI
Tema 7.6 Copep:xanue yueOHOro MaTepuana 2
Cummerpus B KyOe, | CUMMETpUSI OTHOCHTEJIBHO TOYKH, MPSIMOM, IUIockocTH. CuMMmerpusi B Kyoe,
napajenenunene, napajuleJienunesie, npusMe, nupamuie
npu3Me, THpaMHJIe KomOnHupoBaHHOE 3aHsTHE
Tema 7.7 IIpodeccrnoHa/ILHO-OPHEHTHPOBAHHOE COACPKAHUE 6
ITpumeper  cummerpuii B | [lpakTH4yeckoe 3ansitue Ne22 IIK 1.1, IIK 1.2.,
npopeccun CHMMETpUS B IPUPOJIE, ADXUTEKTYPE, TEXHHKE, B OBITY IIK 1.3., IIK 4.5
Tema 7.8 IIpakTnyeckoe 3ansaTHe Ne23 2
[TpaBusibHbIE [TonsTre npaBuiIbHOrO MHOTOrpaHHuKa. CBOMCTBA MPaBUIIBHBIX MHOTOTPAaHHUKOB
MHOTI'OI'PaHHHKH, ux
CBOMCTBA
Tema 7.9 Copep:xanne yueOHOro MaTepuana 2
Humuump, ero | Humunnp u ero snementsl. CeueHue nMiIMHApa (MapayijieIbHOE OCHOBAHHUIO M OCH).
cocrapisirome.  Ceuenue | PasBepTka nuiavHIpa
IMHIpA KomOnHupoBaHHOE 3aHsTHE
Tema 7.10 IIpogdeccnoHa/ILHO-OPHEHTHPOBAHHOE COJACPKAHUE
Konyc, ero | IlpakTuueckoe 3ansaTue Ne24 4
cocrapisromue. Ceuenne | Konyc u ero osnemenTbl. CeueHue KoHyca (TMapajuieibHOE OCHOBAHUIO U
KOHYCa IIPOXOJslIee Yepe3 BEpPIIMHY), KOHNYECKUE ceueHus. PazBepTka KoHyca
Tema 7.11 Coneprkanne y4eOHOro Marepuasia 2 IIK 1.1., IIK 1.2.,
YceueHHbI KOHYC. | YceueHHbll KoHYC. Ero oOpa3syromas u BeicoTa. CedeHne yceueHHOro KOHyca IIK 1.3., IIK 4.2
Ceuenne yceueHHOro | KoMOMHUpPOBaHHOE 3aHSATHE
KOHyca
Tema 7.12 Coneprxanne y4eOHOT0 MaTepuasa 2

[lap u cdepa, ux ceueHus

[Hap u cdepa. B3aumuoe pacronoxxenue chepsl U miaockoctu. CeueHue 1mapa,
cdepbl
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Conep:xanue yueOHOro Marepuasa (0CHOBHOe U po¢ecCHOHAIBHO-

HaumeHoBaHue pa3je/ioB . OoBbem ®opmupyemMble
OpPHEHTHPOBAHHOE), J1a00PATOPHbIE U NPAKTUYECKHE 3aHATHS, NPHUKJIATHOM
U TeM 4yacos KOMIIEeTEeHIIUH
MOAYJIb (IPH HAJTMYHH)
KoMOuHMpoBaHHOE 3aHATHE
Tema 7.13 Copep:xanue yueOHOro MaTepuana 2
ITonarue 06 obwveme Tena. | [loustre 06 oObeme Tema. OObeM KyOa M HPAMOYTOJBHOTO TapajuiesienuIie/ia.
OTHoLIEHUE 00beMOB | O6beM Tpu3Mbl W HWiIMHApa. OTHOIIEHHE O00BEMOB  MOJOOHBIX  TEL.
NOJOOHBIX TEJ ["'eomeTpuyeckuii cMbICa onpenenuTens 3-ro nopsaka
KoMOuHMpoBaHHOE 3aHATHE
Tema 7.14 Copep:xanue yueOHOro MaTepuana 2
O6vembr m  miomanu | O0beMbl THpaMubl U Konyca. O0beMm mmapa. [1nomaau noBepxHocTei el
MOBEPXHOCTEN TeIN KombunnpoBanHoe 3anstue
Tema 7.15 Coneprxkanue yueOHOro Marepuania 2
Komb6unanmu KoMbOuHanmu reoMeTpuueckux Tel
MHOIOTpaHHMKOB U Tel | [IpakTu4yeckoe 3ansitue Ne25 2
BpallleHus
Tema 7.16 IIpakTnyeckoe 3ansaTHe Ne26 4
['eomeTprueckue Hcnonp3oBaHnne KOMOHMHAIMIT MHOTOTPAHHUKOB W TEN BPAIICHUS B IPAKTHKO-
KOMOUWHAIMM Ha NIPaKTHKE | OPMEHTHPOBAHHBIX 3a/1a4ax
Tema 7.17 Coneprxkanne y4eOHOro MaTepuasa 2
Pemenue 3aga4. | O0BbeMbl U IUIOIAAN TOBEPXHOCTH MHOTOI'PAaHHUKOB M TE€J BpallleHHsI
Mmuororpanaukn ¥ Tena | CamocTosiTenbHas paborta 2
BpalleHUs
Pasznea 8. 14 OK-01, OK-02,
ITepBoodGpa3nasn OK-03, OK-04,
¢pyHkumm, ee OK-05, OK-06,
NpHMEHEeHHe OK-07
Tema 8.1 Coneprxanne y4eOHOT0 MaTepuasa 2
ITeppooOpa3Has (QyHKUMH. | 3amaya 0 BOCCTAHOBJICHHH 3aKOHA JBM)KEHHS IO M3BECTHOM ckopoctu. [TonsiTue
[TpaBwmita HaXO0XK/JCHUA | nHTerpupoBaHusi. O3HAKOMJICHHE C TOHSATHEM HHTETpajia W IMepBOOOpa3HON Uist
epBOOOPA3HBIX ¢ynkuun y=f(x). Pemenue 3amad Ha CBs3b MEpBOOOpa3HONW M ee MPOU3BOIHOM,

BBIYMCIICHHE TIEPBOOOpa3HON miisi jgaHHOW (yHKiuu. Tabmuma dopmyn st
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Conep:xanue yueOHOro Marepuasa (0CHOBHOe U po¢ecCHOHAIBHO-

HaumeHnoBaHue pa3aesion . O6bem ®opmupyemble
OPHEHTHPOBAHHOE), J1A00PATOPHbIC U NPAKTHYECKHE 3AHATHS, IPUKJIATHOM
U TeM 4acoB KOMIIeTEeHIIUH
MOAYJIb (IPH HAJTMYHH)
HaXO0XKJICHHUS NEePBOOOpa3HbIX. M3yueHune npaBuiia BEIYUCICHNUS EPBOOOPA3HOI
KombunnpoBanHoe 3ansrue
Tema 8.2 Copep:xanue yueOHOro MaTepuana 2
[Tnomans KpUBOIMHEWHOMW | 3amaun, NMPUBOMAALINE K TMOHSATHIO ONPEACICHHOTO HHTErpajia — O BBIYUCICHUH
Tpaneuuu. @opMmyiia | TUIOMAAX KPUBOJMHEWHOW Tpamenuu, O TIepeMelleHnd Touku. [loHsaTne
Herorona — JleiiOHuma ONpEIENEHHOT0  HMHTErpaja. l'eomerpuueckuii ¥ (QU3MUECKUI  CMBICI
omnpezaeneHHoro nurerpana. @opmyna Hetorona— Jleitbuuia
KoMOuHMpOBaHHOE 3aHATHE
Tema 8.3 Copep:xanue yueOHOro MaTepuana 2
Heonpenenennsiii u | [loHsiTue HeonpeaeNIeHHOro HHTErpata
OnpeeeHHbIA HHTErpaibl | KoMOMHUPOBAaHHOE 3aHSTHE
Tewma 8.4 Coneprxkanue y4eOHOro Marepuania 2
ITonsaTue 00 | 'eoMeTpUYECKHIl CMBICI OTPEISICHHOTO HHTErpaia
omnpeneeHHOM HHTerpane | KoMmOMHUpOBaHHOE 3aHATHE
KaK IJI01IATN
KPHUBOJIMHENHOMN Tpanenun
Tewma 8.5 IIpodeccrnoHaIbHO-OPUEHTHPOBAHHOE CO/IePKAHUE 4
Omnpenenennplii  uaTerpan | IMpakruyeckoe 3ansitue Ne27 lIK1.1,1IK 1.2.,
B KU3HU I'eomerpuuecknii cmbica  omnpeneneHHoro wuHrerpana. Popmyna HerooTtoHa - 1IK 1.3, 11K 4.2
JleitOHuma.
Pemenue 3aau Ha npuMeHEHNE UHTETpalla sl BBIUMCICHUS] GU3NYECKUX BEIUYUH
U Iomagen
Tewma 8.6 Coneprkanne y4eOHOro Marepuania 2
Pemenune 3agau. | [lepooOpasnas pynkuu. [IpaBuna HaxoxaeHus nepBoodpasHeix. Ee mpumenenue
[TepBoobOpa3nas ¢yHKIUY,
€€ IPUMEHEHNE
Paznea 9. 18 OK-01, OK-02,
Crenenun " KOPHHU. OK-03, OK-04,
CreneHHasi QyHKUHSA OK-05, OK-07
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Conep:xanue yueOHOro Marepuasa (0CHOBHOe U po¢ecCHOHAIBHO-

HaumeHnoBaHue pa3aesion . O6bem ®opmupyemble
OpPHEHTHPOBAHHOE), J1a00PATOPHbIE U NPAKTUYECKHE 3aHATHS, NPHUKJIATHOM
U TeM 4yacos KOMIIEeTEeHIIUH
MOAYJIb (IPH HAJTMYHH)
Tema 9.1 Copepxanne yaeOHOT0 MaTepuana 4
Crenennas QyHKUMs, ee | [JoHsTHe KOPHS N-Oif CTENCHH M3 AeiiCTBUTENBHOrO unciaa. OyHKuuM y = VX uX
CBOHCTBa cBoiicTBa U rpaduku. CBOWCTBA KOPHS N-0H CTENEHU
KombunnpoBanHoe 3ansrue
Tema 9.2 Copepxanne yaeOHOTo Marepuaa 4
[Ipeobpa3zoBanue [Ipeobpa3oBaHue nppalmOHAIBHBIX BbIPAKECHHM
BBIPAKEHUN C KOPHAMHU N- | KOMOMHHUPOBAHHOE 3aHSTHE
Oif cTeneHu
Tema 9.3 Coneprxkanue y4eOHOro Marepuania 2
CpoiictBa  crenenu ¢ | [loHATHE CTemeHU ¢ MHOOBIM pallMOHATIBHBIM TOKa3areneM. CreneHHble (DYHKIIHH,
palOHAIILHBIM U | X CBOMCTBA M rpaduiku
JEeUCTBUTEIBLHBIM KoMOuHMpOBaHHOE 3aHATHE
MOKa3aTeNsIMU
Tema 9.4 Copep:xanue yueOHOro MaTepuana 4
Pemenune PaBHOCUIIBHOCTh HMppalMOHANBHBIX YPAaBHEHUW W HEPABEHCTB. METOIbl UX
UPpaAIMOHATIBHBIX peuienus. Penienne nppalnoHaJbHbIX YPaBHEHUN 1 HEPABEHCTB
YPaBHEHUH U HEPABEHCTB | KOMOMHHUPOBAHHOE 3aHSTHE
Tema 9.5 Conepxanue yueOHOro MaTepuasa 2
Crenenun u KopHH. | OnpeneneHue creneHHol (QyHkuuu. Vcnonb3oBaHue €€ CBOMCTB NpU pPELICHUU
Crenennast GyHKIUS ypaBHEHUH U HEPABEHCTB
CamocrosiTenbHas paboTa 2
Pasznen 10. 18
Iloka3aTenbHast
GyHKI U OK-01, OK-02,
Tewma 10.1 Copep:xaHue yueOHOro MaTepuana 4 OK-03, OK-04,
INokazatenbHass QyHKUMs, | CTeneHb ¢ NPOW3BOJBHBIM  JCHCTBUTEIBHBIM  MOKazateneMm. OrmnpenencHue OK-05, OK-07

ee CBOIICTBa

MOKa3aTelbHOW (YHKIMM, €€ CBOMCTBAa U TpaduK. 3HAKOMCTBO C MPUMEHEHUEM
nokaszatenabHol (yHkiMU. PenieHue moka3aTenbHBIX YpaBHEHUH (DYHKIIMOHAJIBHO-
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Conep:xanue yueOHOro Marepuasa (0CHOBHOe U po¢ecCHOHAIBHO-

HaumeHnoBaHue pa3aesion . O6bem ®opmupyemble
OPHEHTHPOBAHHOE), J1A00PATOPHbIC U NPAKTHYECKHE 3AHATHS, IPUKJIATHOM
U TeM 4acoB KOMIIeTEeHIIUH
MOAYJIb (IPH HAJTMYHH)
rpaMu4ecKuM METOJIOM
KombunnpoBanHoe 3ansrue
Tema 10.2 Copep:xanue yueOHOro MaTepuana 4
Pemienne mnoxasarenpHbIX | PemieHne Mmoka3aTeNbHBIX yPaBHEHWH METOJOM YpaBHUBAaHHUS —IOKa3aTesei,
YPaBHEHMI U HEPABEHCTB | METOJIOM BBEJCHHSI HOBOW MEPEMEHHOW, ()YHKIIMOHAIBLHO-TPAPUIECKUM METOIOM.
Pemenue nokasareabHbIX HEPABEHCTB
IlpakTHyeckoe 3anaTue Ne2§ 4
Tema 10.3 Copepxanue yaeOHOro Marepuaa 2
Cucrembl nokKasaTenbHbIX | PerieHue cuctem moka3aTelbHbIX YPaBHCHHIN
ypaBHEHUU KoMOmHMpOBaHHOE 3aHATHE
Tema 10.4 Copep:xanue yueOHOro MaTepuana 2
Pemenune 3a1a4. | Pemmenne mnoka3aTeNbHBIX YpaBHEHH METOJOM YypaBHUBaHUS IOKa3aTeneil u
[TokazarenbHast QyHKINS METOJIOM BBEJCHHSI HOBOM MEPEMEHHON. Penenne nokasaTeabHbIX HEPABEHCTB
CamocTosiTenbHas paboTa 2
Paznen 11. Jlorapudgmel. 30 OK-01, OK-02,
Jlorapudmuueckasn OK-03, OK-04,
(AN OK-05, OK-07
Tema 11.1 Copep:xanue yueOHOTo MaTepuana 4
Jlorapudm yucna. | Jlorapudwm uncna. JlecITUUHBINA U HATYypaJIbHBIN JIOTapu MBI, YUCIIO €
JecaTHYHbIMI 1 | KomMOuHMpOBaHHOE 3aHATHE
HaTypaJIbHBII JlorapuMsl,
YHCIIO €
Tema 11.2 Coneprxkanne y4eOHOro MaTepuana 6
CaoiictBa  norapudmoB. | Coiictsa sorapudmos. Oneparus JJorapuMHPOBAHUSL.
Onepanus Komb6unnpoBanHoe 3aHsTHe
norapuMupoBaHUS
Tema 11.3 Coneprxanne y4eOHOT0 MaTepuasa 4
Jlorapudmmueckas Jlorapudmmueckas GyHKIMS U ee CBOHCTBA

byHK1MS, ee cBOMcTBa

KOM6I/IHI/IpOBaHHOe 3aHATHUC
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Conep:xanue yueOHOro Marepuasa (0CHOBHOe U po¢ecCHOHAIBHO-

HaumeHoBaHue pa3je/ioB . O6bem ®opmupyemble
OpPHEHTHPOBAHHOE), J1a00PATOPHbIE U NPAKTUYECKHE 3aHATHS, NPHUKJIATHOM
U TeM 4yacos KOMIIEeTEeHIIUH
MOAYJIb (IPH HAJTMYHH)
Tema 11.4 Copepxanne yaeOHOro MaTepuana 6
Pemenue [lonste mnorapudmuueckoro ypaBHeHus. Omnepauus MOOTeHUUpPOBaHUS. Tpu
J0TapuPMHUECKUX OCHOBHBIX METOAA PELICHHUS JOTapu(PMHUECKUX ypaBHEHHUU: (YHKIHOHAIBHO-
YPaBHEHMI U HEPABEHCTB | rpad)M4YecKuid, METO]] MOTEHIMPOBAHUS, METOJl BBEICHHS HOBOH IEPEMEHHOIA.
Jlorapudmuueckue HepaBeHCTBA
KomOuHupoBaHHOE 3aHATHE
Tema 11.5 Copep:xanue yueOHOro MaTepuana 2
Cucremsl AJropuT™M pelIeHuss CUCTEMbl ypaBHEHUH. PaBHOCHIBHOCTH JorapupMuyecKux
norapupMUUECcKUx ypaBHEHU U HEPABEHCTB
YpaBHEHUN KomOuHupoBaHHOE 3aHITHE IIK 1.1, IIK 1.2.,
Tema 11.6 IIpodeccnonabHO-OPUEHTHPOBAHHOE COJIEPKAHUE 4 IIK 1.3., IIK 4.5
Jlorapudmsl B mpupoge u | Ilpakruueckoe 3ansitue Ne29
TEXHHUKE [Ipumenenune norapudma. Jlorapudmuueckas coupanb B npupone. Ee
MaTeMaTUYECKUE CBOMCTBA
Tema 11.7 Copep:xanue yueOHOro MaTepuana 2
Pemenne 3agad. | Jlorapupmuueckas  Qynkuus. Pemenume  mpocTedmmx  JorapupMHUECKUX
Jlorapugmsl. ypaBHEHHH
Jlorapudmuueckas CamocrosrenbHas pabora 2
byHKIHSA
Pa3znen 12. 10
MHo:xecTBa. JJIeMeHTBI
Teopuu rpagos
Tema 12.1 Coneprxanne y4eOHOro Marepuasia 2 OK-01, OK-02,
MHoxecTBa [Tonsitue MuoxectBa. [loagmuoxkecTBo. Onepaiy ¢ MHOKECTBAMHU OK-03, OK-04,
KombOunnpoBanHoe 3aHsTue OK-05, OK-07
Tema 12.2 IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE CO/ICPKAHHNE 2 IIK 4.2., IIK 4.5
Omnepanun ¢ muoxxectBamu | [lpakTuyeckoe 3ansirne Ne30
Omnepanuu ¢ MHOXKeCTBaMH. PerieHne mpukJIaaHbIX 3a1a4
Tema 12.3 Coneprxanne y4eOHOTO MaTepuasa 4
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Conep:xanue yueOHOro Marepuasa (0CHOBHOe U po¢ecCHOHAIBHO-

HaumeHnoBaHue pa3aesion . O6bem ®opmupyemble
OPHEHTHPOBAHHOE), J1A00PATOPHbIC U NPAKTHYECKHE 3AHATHS, IPUKJIATHOM
U TeM 4acoB KOMIIeTEeHIIUH
MOAYJIb (IPH HAJTMYHH)
['padsr IIpakTnyeckoe 3ansaTue Ne31
ITonsitue rpada. Ces3ublii rpad, qepeBo, HUKI rpad Ha MIOCKOCTH
Tema 12.4 Copepxanne yaeOHOro MaTepuana 2
Pemenne 3agad. | Onepaunn ¢ MHOXecTBamMH. OmMcaHuEe pealbHbIX CHUTyalUd C IIOMOIIBIO
MmuoxectBa, I'padsr u ux | maoxects. Ilpumenenne rpad)oB K PELICHHUIO 3a0a4
IIPUMEHEHHE
Paznen 13. DuiemeHTHI 26
KOMOMHATOPUKH,
CTATUCTUKH M TEOPHUH
BEPOSATHOCTEM
Tema 13.1 Copep:xanue yueOHOro MaTepuana 4
OcHoBHbIE nousTus | [lepecTaHOBKH, pa3MENIEHMs], COUETaHUSI.
KOMOMHATOPHUKHU KomMb6unnpoBanHoe 3aHstue.
Tema 13.2 Coneprxanue y4eOHOro Marepuania 2
CoObitHe, BEPOATHOCTh | COBMECTHBIE U HECOBMECTHBIE COOBITHS. TeopeMbl O BEPOSTHOCTH CYMMBbI
coObiTus.  CllokeHHME M | COOBITHI. Y CIIOBHAsI BEPOSITHOCTh. 3aBHCUMbIE M HE3aBUCHMbIE COOBITHS. Teopembl OK-01. OK-02
YMHOEHHUE BEPOATHOCTEN | O BEPOSITHOCTU MPOMU3BEIEHUS COOBITH. ’ ’
OK-03, OK-04,
KomOunupoBanHoe 3aHstre OK-05. OK-07
Tema 13.3 IIpogeccrnoHa/ILHO-OPHEHTHPOBAHHOE COJACPKAHUE 4 11K 4 2’ TIK 4.5
BeposATHOCTS B | lIpakTHueckoe 3ansiTHe Ne32 R )
PO eCCHOHATBHBIX OTHOCHUTENBbHAS YacTOTa COOBITHSI, CBOMCTBO €€ yCTOWYMBOCTH. CTaTHCTHYECKOE
3aza4ax orpeJiesieHue BeposTHOCTH. OleHKa BEPOSITHOCTH COOBITHS
Tema 13.4 Coneprkanne y4eOHOro Marepuania 4
Huckpernas  ciydaiHas | Bunel cinyuaiiHbix BennuuH. OrnpenesieHue IUCKPETHOM ClIy4allHOW BEJIMYMHBI.
BEJINYMHA, 3aKOH e¢ | 3aKkOH paclpeieseHus] JUCKPETHOM CIydallHOW BeIWMYMHBL. Ee 4HciioBble
pacnpeneneHus XapaKTEPUCTUKU
KomOunnpoBanHoe 3aHsTHE
Tema 13.5 Coneprxanue yueOHOro MaTepuasa 4

3agaun MaTeEMaTHYECKON

Bapuarmonnsiii  psa. Ilomuron wactor u  rucrorpamma. CraTucTuyeckue
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Conep:xanue yueOHOro Marepuasa (0CHOBHOe U po¢ecCHOHAIBHO-

HaumeHnoBaHue pa3aesion . O6bem ®opmupyemble
OPMEHTHPOBAHHOE), JIA00PATOPHBbIE M NPAKTHYECKHE 3AHATHS, IPHUKJIATHON
U TeM 4acoB KOMIIeTeHIIUH
MOAYJIb (IPH HAJTMYHH)
CTaTUCTUKH XapaKTEPUCTHUKU psAJia HAOTIOAAEMbIX JaHHBIX
KomOuHupoBaHHOE 3aHsTHE
Tema 13.6 IIpodeccnoHabHO-OPUEHTHPOBAHHOE COJIEPKAHUE 4
CocraBnenne Tabauy u | [pakTudeckoe 3ansaTue Ne33
JyarpaMM Ha IpaKTHKe IlepBuunas 06paboTKa CTAaTUCTHUECKUX JaHHBIX. [ paduueckoe UX MpeacTaBiICHUE.
HaxoxxaeHne cpeiHUX XapaKTEepPUCTHK, HAOII0JaeMbIX JaHHBIX
Tema 13.7 Copep:xanue yueOHOro MaTepuana 2
Pewenne 3a1a4. | DneMeHThl KoMOuHatopuku. CoObiTHe, BepOsATHOCTH cOObITHS. CllOKEeHHE U IIK 4.2., IIK 4.5
DNEMEHTHI YMHOKEHHE BEPOSTHOCTEH
KOMOUHATOPUKH, CamocrosiTenpHas padbora 2
CTaTUCTUKM U  TEOPHH
BEPOSATHOCTEMN
Pa3znen 14. YpaBHenusi u 28
HepaBeHCTBA
Tema 14.1 Copep:xanue yueOHOro MaTepuana 4
PaBHOCMIIBHOCTB PaBHOCUNBHOCTE ypaBHeHMII M HepaBeHCTB. OmpexaeneHusi. OCHOBHBIE TEOPEMBI
YPaBHEHMH M HEPAaBEHCTB. | paBHOCWIBHBIX MEPEeXOAax B YPaBHEHUSX M HepaBeHcTBax. OOmme MeTojbl
OOmpe MeTobI pEIEHNsT | pellieHus YPaBHEHHI: MEpeXxoj OT paBeHCTBA (YHKIMI K PaBEHCTBY apryMEHTOB
JUIE MOHOTOHHBIX (DYHKLHUH, METOJl Pa3IoKEHUSI HA MHOXKMUTENH, METOJ BBEICHUS OK-01, OK-02,
HOBOM MEPEMEHHOM, PYHKIIMOHAIbHO-TpadUIEeCKUil METOJ OK-03, OK-04,
KombunnpoBanHoe 3aHstue OK-05, OK-06,
Tema 14.2 Conepxanue yueOHOro MaTepuasa 4 OK-07
['papuueckuit MeToJ | O01me MEeToAbl pelIeHNns HEPABEHCTB: NMEPEX0/l OT CPAaBHEHUS 3HAUEHUN (PYHKIIMH
pemeHHs YPaBHEHWM, | K CpaBHEHUIO 3HAYCHWH AapryMEHTOB JJIsi MOHOTOHHBIX (QYHKIHMHA, METOX
HEPaBEHCTB MHTEPBaJIOB, (hyHKIMOHATBHO-Tpaduueckuil meto. ['padruueckuit Meroa pemeHus
YPaBHEHUI U HEPABEHCTB
KomOunnpoBanHoe 3aHsTHE
Tema 14.3 Coneprxanue yueOHOro MaTepuasa 4

VYpaBHEHHS 1 HEPABEHCTBA

Onpenenenne Moxayns. PackpeiTne Mopayns 1o omnpenenenuto. IIpocreitmme
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Conep:xanue yueOHOro Marepuasa (0CHOBHOe U po¢ecCHOHAIBHO-

HaumeHoBaHue pa3je/ioB . OoBbem ®opmupyemble
OpPHEHTHPOBAHHOE), J1a00PATOPHbIE U NPAKTUYECKHE 3aHATHS, NPHUKJIATHOM
U TeM 4yacos KOMIIEeTEeHIIUH
MOAYJIb (IPH HAJTMYHH)
C MOayJieM YPaBHEHUs U HEpaBEHCTBA ¢ MoayseM. [IpumMeHeHre paBHOCWIBHBIX MEPEXO0B B
OIpe/IeNICHHBIX TUIIAX YPaBHEHHUI U HEPABEHCTB C MOJYJIEM
KoMOuHMpoBaHHOE 3aHATHE
Tema 14.4 Copepxanne yaeOHOro MaTepuana 6
VYpaBHeHus U HEpaBEHCTBA | 3HAKOMCTBO ¢ napamerpoM. [Ipocrelinme ypaBHEHHS 1 HEPABEHCTBA C MAPaMETPOM
C mapameTpaMu KoMOuHMpoBaHHOE 3aHATHE
Tewma 14.5 IIpodeccnonabHO-OPUEHTHPOBAHHOE CO/IEPKAHUE 4 TIK 2.3.. TIK 2.4.
CocraBienne M pelieHHe | PemeHne TEKCTOBBIX 337124 MPOPECCHOHATBHOTO COICPIKAHHSI 11K 4 2’ TIK 4 5’
npodeccuoHanbHbIX 33124 | [IpakTHyeckue 3anaTHs Ne34 4 T |
C TIOMOIIIbIO YPaBHEHU
Tema 14.6 Copep:xanue yueOHOro MaTepuana 2
Pemenne 3aga4. | OOmire METoAbl pPelleHUsl YpaBHEHUM. YpaBHEHUSI U HEPABEHCTBA C MOJYJIEM U C
VYpaBHEHMsI ¥ HEPABEHCTBA | IapaMeTpaMu
IIpomexyTouHas arrecTaums (IK3aMeH) 6
Bcero: 340
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3 YcaoBus peaJuzanuy NporpaMmal 001meo0pa3oBaTeJbHOH JUCHUNIIMHBI

3.1 Jlas peaqu3auMud NpPorpamMMbl JNCHUIUVIMHBI HMeeTCsl CHelnuaibHoe
nmoMeneHue:

Peaym3anuss mporpaMMbl  TUCHMIUIMHBI  MPOXOAUT B y4eOHOM KaOWHETE
MaTEMaTHKH.

O6opynoBanne yueOHOTO KaOUHETA:

- TOCAJIOYHBIE MECTA 110 KOJMYECTBY 00yUaIOIINXCS;

- pabouee MeCTo IpernoIaBaTelIs;

- KOMIDICKT Y4eOHO-HArJISTHBIX ITOCOOHIA;

- KOMITICKT 3JICKTPOHHBIX BUICOMATECPHAIIOB;

- 3aJIaHUs JJIA IPAKTHUECKHUX padoT;

- mpo(peccHOHAIEHO OPHEHTUPOBAHHBIC 33/ I1aHNUS;

- MaTepHalIbl SK3aMeHa.

TexHUYeCcKue CpesicTBa O0OYUCHHUS:

- IePCOHAIBHBIN KOMITBIOTED C JIMIIEH3MOHHBIM ITPOTPAMMHBIM 00CCTICUCHUEM;
- IPOCKTOP C PKPAHOM;

- CMapT — JIOCKa.

3.2 HudopmanuonHoe odecnevyeHne 00yueHust

OCHOBHBIC HCTOUHUKH:
1. Marematuka: yueOnux s yupexaenuit CIIO / M.U. bammaxkos. - 6-¢ uznanue.,
crep. - M.: U3narenbckuii neHTp «Akagemus», 2019. - 256¢.
2. Maremaruka: 3agauyHuk: ydeOHoe rmocooue s crya. yupexaeHuin CIIO / M.U.
bammakoB. 5-e u3n., crep. - M.: M3narenbckuii neHTp «Akagemus», 2018- 416c¢.

JlononHUTENbHBIE HCTOYHUKH:
3. Maremartuka: y4eOHUK aJisi cTyA. yupexaeHuit cpen. [Ipod. Ob6pazoanus / B.IL.
['puropees, T.H. CaGypoBa. — M.: U3natenbckuii ieHTp «Akanemus», 2016. — 368 c.
4. COOpHUK 3a/ay 1O BbICHIEH MaTeMaTHKe : y4ue0. mocodue Juisi CTyZ. YUpeKIECHUMN
cpen. IIpod. O6pazosanus / B.I1. I'puropwses, T.H. CabypoBa. — 5-e uzn., crep. — M. :
N3parenbckuil ueHTp «Akanemus», 2014. — 160 c.

DNeKTpOHHBIE 00Pa30BaTEIbHBIE PECYPCHI:
5. Maremaruueckuit noptain Allmath.ru. Pexxum noctyna: http ://www. allmath.ru
6. DnexTpoHHas oubnuoreka. Pexxum noctyma: www.math. ru
7. Best anementapHas mareMatuka: CpeHss MaTeMaThyeckasi MHTEpHET — IIKOJIa.
Pexwum noctyna: http ://www.bymath.net
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4 KoHTpOJIb M OlleHKA Pe3yJIbTATOB 0CBOEHUs 0011e00pa3oBaTe/IbHOM

JTUCIHHUILINHBI

KOHTpOJIb H OII€HKA PC3YyJIbTAaTOB OCBOCHHU O6IH€O6p8.30B3.T€JILHOﬁ JUCITHUITIINHBI

pacKphIBalOTCSl  yepes

AUCHUILUIMHAPHBIC  PC3YJIbTAThI,

HaIIpaBJICHHBIC  Ha

dbopmupoBaHue OOHIMX M MPO(PECCHOHANBHBIX KOMIIETEHIIMHA MO paszienaM Hu
TEMaM COJIepKaHus yueOHOTO MaTepHaia.

Oob6masi/mpodeccnoHabHaA Pa3zpen/Tema THI OLleHOYHBIX
KOMIIEeTeHIIHS MeponpHusITHIA

OK 01. Beibupats criocoObt P1,Temal.1,1.2,1.3 H—o/c3, 1.4, 1.5, | TectupoBanue
pelieHus 3aaau 1.6 YcTHBIN onpoc
npodecCHOHATbHON P2, Temn 2.1, 2.2, 2.3, 2.4, 2.5 IT-o/c, | MareMaruuecKkui
JIEATCILHOCTH 2.6 JUKTaHT
MPUMEHUTEIHLHO P 3, Temsr 3.1, 3.2, 3.3 I1-0/c, 3.4 NunuBuayanbHas
K pa3JIMYHbIM KOHTEKCTaM P 4, Temn 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, | camocTosITeIIbHAS

4.7 I1-0/c, 4.8, 4.9, 4.10, 4.11 pabora

PS5, Temnr 5.1,5.2 [IpencraBnenue

P 6, Temrl 6.1, 6.2, 6.3,6.4,6.5, 6.6, pEe3ynbTaTOB

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

P7, Teme1 7.1,7.2,7.3,74,7.5,7.6, [IpencraBnenue

7.7 I1-0/¢,7.8,7.9, 7.10 IT-o/c, TBOPUYECKUX

7.11,7.12,7.13,7.14,7.15,7.16,7.17
P 8, Temn1 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temp1 9.1,9.2,9.3,9.49.5

COOOIIECHUH 0 poJIH
MaTeMaTUuKU B
Pa3TUYHBIX OTPACIISIX

P 10, Tems: 10.1, 10.2, 10.3, 10.4 Brinmonnenue

P11, Temsr 11.1,11.2, 11.3 II-0/c, 9K3aMEHAIIMOHHBIX

11.4,11.5,11.6 IT-o/c, 11.7 3aJJaHui

P12, Temsr 12.1,12.2,12.3,12.4

P 13, Temsr 13.1, 13.2, 13.3, 13 .4,

13.5 I1-o/c, 13.6

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

14.5 I1-o/c, 14.6
OK 02. Ucnionb30BaTh P 1, Tema 1.1, 1.2, 1.3 [T-o/c, 1.4, 1.5, | TectupoBanue
COBPEMEHHBIE CPEJICTBA 1.6 VYcerHbll onpoc
IMONCKA, aHAJIN3a U P2, Temn 2.1,2.2,2.3,2.4, 2.5 II-o/c, | Maremaruueckuii
MHTEpIpeTauu 2.6 IUKTAHT
uHpopmanuu, u P 3, Temsr 3.1, 3.2, 3.3 I1-o/c, 3.4 NuauBunyanbHas
nH(pOpPMaIMOHHBIE P 4, Temn 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, | camocTosTCIIbHAS
TEXHOJIOTUH IS 4.7 I1-o/c, 4.8, 4.9, 4.10, 4.11 paborta
BBIIIOJIHEHMS 3a71a4 P5, Temrr 5.1, 5.2 [IpencraBnenue
npodeCCHOHATBHON P 6, Temsl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, pe3yJIbTaToOB
EeSITENLHOCTHA 6.7 11-o/c, 6.8, 6.9, 6.10 II-o/c, 6.11 MPaKTHYECKUX padboT

P7 Teme1 7.1,72,7.3,74,7.5,7.6, [IpencraBnenus

7.7 I1-0/¢,7.8,7.9, 7.10 I1-o/c, TBOPYECKUX pabOT

7.11,7.12,7.13,7.14,7.15,7.16,7.17 | BrimoigHeHue

P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 9K3aMEHAIIMOHHBIX

P9, Temrr 9.1,9.2,9.3,9.4,9.5 3aJaHui

3
MpogeccuoHanbHoe-opueHMUPO8AHHOE CoOepHaHue
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P 10, Temsr 10.1, 10.2, 10.3, 10.4

P11, Temsr 11.1,11.2, 11.3 IT-o/c,
11.4,11.5,11.6 IT-o/c, 11.7

P12, Temsr 12.1, 12.2, 12.3, 12.4

P 13, Temsr 13.1, 13.2, 13.3, 13.4,
13.5 I1-o/c, 13.6

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

OK 03. IlmanupoBaTh u
pean30BBIBaTH COOCTBEHHOE
npoeCCUOHATLHOE U
JUYHOCTHOE Pa3BUTHE,
PEANPUHIMATENbCKYIO
JESITEIIbHOCTh B
npodeccuoHabHOU chepe,
UCIIOJIb30BATh 3HAHUS TI0
(MHAHCOBOW TPAMOTHOCTH B
Pa3ITUYHBIX KU3HEHHBIX
CUTYaIHUIX

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

P2, Temn 2.1,2.2,2.3,2.4, 2.5 IT-0o/c,
2.6

P 3, Temsr 3.1, 3.2, 3.3 I1-o0/c, 3.4

P 4, Temn 4.1, 4.2, 4.3, 44, 4.5, 4.6,
4.711-0/c,4.8,4.9,4.10,4.11

PS5, Tempr 5.1, 5.2

P 6, Temsl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,
6.7 I1-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11
P7, Teme1 7.1,7.2,7.3,74,7.5,7.6,
7.7 I1-0/¢,7.8,7.9, 7.10 IT-o/c,
7.11,7.12,7.13,7.14,7.15,7.16, 7.17
P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temr1 9.1,9.2,9.3,9.4,9.5

P 10, Temsr 10.1,10.2, 10.3, 104
P11, Temsr 11.1,11.2, 11.3 IT-0/c,
11.4,11.5,11.6 IT-o/c, 11.7

P12, Temsr 12.1, 12.2, 12.3, 12.4

P 13, Temsr 13.1, 13.2, 13.3, 13.4,
13.5 IT-o/c, 13.6

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

YcerHbiil onpoc
MaremaTudeckuii
JUKTaHT
NuauBunyanbHas
CaMOCTOSITEIbHAS
pabora
IIpencraBnenne
pe3yJIbTaToOB
MPaKTUYECKUX PadboT
IIpencraBnenue
TBOPYECKUX pabOT
Brmonnenne
9K3aMeHaIIMOHHBIX
3aJaHui

OK 04. DpdexTuBHO
B3aMMO/IEIICTBOBATH U
paboTath B KOJUIEKTHUBE U
KOMaHJ1e

P 1, Tema 1.1, 1.2, 1.3 I1-0/c, 1.4, 1.5,
1.6

P2, Temwr 2.1,2.2,2.3,2.4, 2.5 I1-o/c,
2.6

P 3, Temsr 3.1, 3.2, 3.3 I1-o0/c, 3.4

P 4, Temnl 4.1, 4.2, 4.3, 4.4, 4.5, 4.6,
4.711-0/c,4.8,4.9,4.10,4.11

P5, Temrr 5.1, 5.2

P 6, Temsr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,
6.7 I1-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11
P7,Temsr 7.1,7.2,7.3,7.4,7.5,7.6,
7.7 I1-0/¢,7.8,7.9, 7.10 IT-o/c,
7.11,7.12,7.13,7.14,7.15,7.16, 7.17
P 8, Tems! 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Tems 9.1,9.2,9.3,9.49.5

P 10, Temsr 10.1, 10.2, 10.3, 104
P11, Temsr 11.1,11.2, 11.3 IT-o/c,
11.4,11.5,11.6 IT-o/c, 11.7

P12, Temsr 12.1,12.2,12.3,12.4

P 13, Temnr 13.1, 13.2, 13.3, 13 .4,
13.5I1-0/c, 13.6

VYeTHBII onpoc
MaremaTuueckuii
JUKTaHT
NunuBunyanbHas
CaMOCTOSITCIbHAS
pabora
[IpencraBnenue
pe3yJIbTaToOB
MPaKTUYECKUX padoT
[IpencraBnenue
TBOPYECKUX paboT
Brimonnenue
9K3aMEHAIIMOHHBIX
3aJaHuM
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P 14, Temnr 14.1, 14.2, 14.3, 14 .4,
14.5 I1-o/c, 14.6

OK 05. Ocy1iecTBisTh
YCTHYIO U TUCHMEHHYIO
KOMMYHHUKAITUIO Ha
rOCYJapCTBEHHOM SI3bIKE
Poccuiickoit denepannu ¢
y4€TOM 0COOECHHOCTEH
COITMAIBHOTO M KYJBbTYPHOTO
KOHTEKCTa

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

P2, Temn 2.1,2.2,2.3,2.4, 2.5 I1-0o/c,
2.6

P 3, Temsr 3.1, 3.2, 3.3 I1-o/c, 3.4

P 4, Temn 4.1, 4.2, 4.3, 44, 4.5, 4.6,
4.711-0/c,4.8,4.9,4.10,4.11

P5, Temrr 5.1, 5.2

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

P2, Temn 2.1,2.2,2.3,2.4, 2.5 IT-o/c,
2.6

P 3, Temsr 3.1, 3.2, 3.3 I1-o0/c, 3.4

P 4, Temnl 4.1, 4.2, 4.3, 4.4, 4.5, 4.6,
4.711-0/c,4.8,4.9,4.10,4.11

P5, Temrr 5.1, 5.2

P 6, Temsl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,
6.7 I1-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11
P7 Teme1 7.1,7.2,7.3,74,7.5,7.6,
7.7 I1-0/¢,7.8,7.9, 7.10 IT-o/c,
7.11,7.12,7.13,7.14,7.15,7.16, 7.17
P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temr1 9.1,9.2,9.3,9.4,9.5

P 10, Temsr 10.1,10.2, 10.3, 104
P11, Temsr 11.1, 11.2, 11.3 IT-o/c,
11.4,11.5,11.6 IT-o/c, 11.7

P12, Temsr 12.1, 12.2, 12.3, 12.4

P 13, Temsr 13.1, 13.2, 13.3, 13.4,
13.5 IT-o/c, 13.6

P 14, Temnr 14.1, 14.2, 14.3, 14 .4,
14.5 IT-o/c, 14.6P 9, Tems1 9.1, 9.2,
9.3,94,9.5

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

P12, Temnr 12.1,12.2,12.3

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

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

VYeTHbII onpoc
MareMaTHdecKui
JUKTaHT
NunuBunyanbHas
CaMOCTOSATEIbLHAS
paborta
[IpencraBnenue
pe3yIbTaTOB
IPAKTUYECKUX padoT
[IpencraBnenue
TBOPYECKUX paboT
Brimonnenue
9K3aMEHAIIMOHHEIX
3aJTaHUN

OK 06. ITposiBnsTH

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

YcTHBIT onpoc

rpak 1aHCKO- 1.6 Maremarnuecknii
NaTPUOTUUYECKYIO MO3UIHIO, P 6, Temrl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, JUKTAHT
JIEMOHCTPHUPOBATH 6.7 11-o/c, 6.8, 6.9, 6.10 Il-o/c, 6.11 NunuBuayanpHas
OCO3HAHHOE ITOBEACHHC Ha P7, Temr 7.1,7.2,7.3,7.4,7.5,7.6, CaMOCTOSATEIbHAS
OCHOBE TPATUITMOHHBIX 7.7 I1-0/¢,7.8,7.9, 7.10 I1-o/c, paborta
00IIIeYETIOBEYECKUX 7.11,7.12,7.13,7.14,7.15,7.16,7.17 | IlpencraBienue
IIEHHOCTEH, B TOM YHCJIE C P8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 pe3yIbTaToOB

Y4ETOM TapMOHU3ALUU P 14, Temsr 14.1, 14.2, 14.3, 14 .4, MPAKTUYECKHUX PadoT
MEXHAITMOHAILHBIX U 14.5 I1-o/c, 14.6 IIpencraBnenue
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MEXXPETUTHO3HBIX
OTHOLLIEHUM, TPUMEHSATH
CTaHJapThI
AHTUKOPPYILIMOHHOIO
NIOBEJICHUS

TBOPYECKUX pabOT
Brmonaenue
9K3aMEHAIIMOHHBIX
3aJaHui

OK 07. CopelicTBOBaThH
COXPaHEHHUIO OKpYKaroIIei
CpEeIIbI, PECYpPCOCOEepEKCHHIO,
MIPUMEHSATH 3HAHUS 00
M3MEHEHHUH KIIMMaTa,
MIPUHITUTIEI OEPEHKITMBOTO
POM3BOJICTBA, 3P (HEKTUBHO
JIIEUCTBOBATE B
YpEe3BBIYANHBIX CUTYAIHIX

P 1, Tema 1.1, 1.2, 1.3 I1-0/c, 1.4, 1.5,
1.6

P2, Temnr 2.1,2.2,2.3,2.4,2.5I1-o/c,
2.6

P 3, Tems! 3.1, 3.2, 3.3 I1-o0/c, 3.4

P 4, Temnr 4.1, 4.2, 4.3, 44, 4.5, 4.6,
4.711-0/c,4.8,4.9,4.10,4.11

P5, Temer 5.1,5.2

P 6, Temsl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,
6.7 I1-o/c, 6.8, 6.9, 6.10 I1-o/c, 6.11
P7 Temo1 7.1,7.2,7.3,74,7.5,7.6,
7.7 I1-0/¢,7.8,7.9, 7.10 IT-o/c,
7.11,7.12,7.13,7.14,7.15,7.16, 7.17
P 8, Temsr! 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Tems 9.1,9.2,9.3,9.49.5

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

P12, Temsr 12.1,12.2,12.3,12.4

P 13, Temnr 13.1, 13.2, 13.3, 13 .4,
13.5 IT-o/c, 13.6

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

VYeTHbII onpoc
MareMaTH4ecKui
JUKTaHT
NunuBunyanbHas
CaMOCTOSATEIIbLHAS
paborta
[IpencraBnenue
pe3yJIbTaToOB
IPAKTUYECKUX padoT
IIpencraBnenue
TBOPYECKUX paboT
Brimonnenue
9K3aMEHAIIMOHHEIX
3aTaHUN

[K 1.1.
pasinyHbie
reoie3nuecKux padot

BrinmonHATh
BUIBI

IT-o/c, P 1, Temsr 1.3
II-o/c, P 2, Temnr 2.5
II-o/c, P 7, Temr1 7.7, 7.10
II-o/c, P 8, Temsr 8.5
IT-o/c, P 11, Temur 11.6

YceTHBIT onpoc
MaremaTnaeckuii
JUKTaHT
NuauBunyanbHas
caMOCTOSITeIbHAS
paborta
[IpencraBnenue
pe3yJIbTaToOB
MPAKTHYECKHUX padoT
[IpencraBnenue
TBOPUYECKUX paboT
Brmonaenne
9K3aMEHAIIMOHHBIX
3aJaHuN

IIK 1.2. AnamusupoBaTb u
MaTepHabl

paCC‘-II/ITBIBaTB
reoae3NYeCKuX CHEMOK

IT-o/c, P 1, Temsr 1.3
IT-o/c, P 2, Temsr 2.5
IT-o/c, P 7, Temsr 7.7, 7.10
II-o/c, P 8, Temnr 8.5
IT-o/c, P 11, Temrr 11.6

YcTHBIT onpoc
MaremaTnaeckuii
JIMKTaHT
NuauBunyanbHas
CaMOCTOSATEIbHAS
paborta
[IpencraBnenue
pe3yJIbTaToOB
NPaKTUYECKUX paboT
IIpencraBnenue
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TBOPYECKUX pabOT

Brimonuenue
3K3aMEHALIMOHHBIX
3aJaHuI

IK 1.3. [IpousBoauts | [1-o/c, P 1, Temsr 1.3 YcerHbiil onpoc

pa3ouBky Ha  MectHoctH | [T-0/c, P 2, Temsr 2.5 MaremaTuueckui

3JIEMEHTOB II-o/c, P 7, Temn1 7.7, 7.10 JUKTaHT

xkene3Hogopoxknoro mytu u | [1-o/c, P 8, Temsr 8.5 NuauBunyanbHas

HUCKYCCTBEHHBIX coopyxkenuit | I1-o/c, P 11, Temsr 11.6 CaMOCTOATEJIbHAsS

JUTSL CTPOUTENLCTBA KEJIE3HBIX pabora

Jlopor [IpencraBnenue
pe3yabTaToOB
MPAKTHYECKUX paboT
IIpencraBnenue
TBOPYECKUX paboT
Brinosninenue
3K3aMEHAIIMOHHBIX
3aJaHui

[IK 2.1. Bemonnasats pabotsl | [1-o/c, P 3, Temst 3.3 VYerHbll onpoc

0 CTPOUTENBCTBY, peMoHTy U | [1-0/c, P.4, Temsr 4.7 MaremaTrnueckui

BOCCTaHOBJICHUIO JUKTaHT

JKEJIE3HOJOPOXKHOTO TMYTH U NunusuayanbHas

COOPYKEHHI c CaMOCTOSTENIbHAS

HCIIOJIb30BaHUEM CpENCTB pabora

MeXaHU3aluu [IpencraBnenue
pe3yabTaToOB
MPAKTHYECKUX paboT
[IpencraBnenue
TBOPYECKUX paboT
Brinosnnenue
3K3aMEHAIIMOHHBIX
3aJaHuN

IIK 2.3. OcymectBmsars | [T-o/c, P 3, Temsr 3.3 YceTHBIM onpoc

KOHTpOJIb KadecTBa Tekymiero | [1-o/c, P.4, Temsr 4.7 MaremaTrnueckuit

JKEJIE3HOAOPOKHOIO nyty, | [1-o/c, P 6, Temsl 6.10 JIAKTaHT

peMOHTHBIX U cTpoutenbHbixX | [I-o/c, P 14, Temsr 14.5 NunuBunyansHas

pabot CaMOCTOSTENIbHAS
paborta
[IpencraBnenue
pe3yIbTaToOB
MPAKTUYECKHUX PadoT
[IpeacraBnenue
TBOPUYECKUX paboT
Brinosnnenue
9K3aMEHAIMOHHbBIX
3aJaHuN

[IK 2.4. Bemonnasate pabotsl | [1-o/c, P 3, Temst 3.3 VeIl onpoc

o MPOEKTUPOBAHUIO u | II-o/c, P.4, Temsr 4.7 MaremaTnueckui

CTPOUTEIBCTBY xkene3nbix | [1-o/c, P 6, Temsr 6.10 JAKTaHT

nopor, 3emisiHoro moJsiotHa u | [T-o/c, P 14, Temsr 14.5 NunuBuayanbHas

HCKYCCTBEHHBIX COOPY>KEHUM CaMOCTOSITEJIbHAS
paborta
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[IpencraBnenue
pe3yabTaToOB
MPaKTUYECKUX padboT
IIpencraBnenue
TBOPYECKUX padOT
Brmonnaenne
9K3aMEHaIIMOHHBIX
3aJaHui

IK 4.2. OdopmisaTh
OTYETHYIO U TEXHHYECKYIO
JOKYMEHTAllMI0 B Ipolecce
PYKOBOJICTBA BBIIIOJIHAEMBIMHU
pabotamu

II-o/c, P 6, Temn1 6.10
IT-o/c, P.7, Temsr 7.10
II-o/c, P 8, Temnr 8.5

IT-o/c, P 12, Temsr 12.2
II-o/c, P 13, Temnr 13.3, 13.7
IT-o/c, P 14, Temsr 14.5

YcerHbiil onpoc
MaremaTudeckuii
JUKTaHT
NuauBunyanbHas
CaMOCTOSITEIbHAS
pabora
IIpencraBnenne
pe3yJIbTaToOB
MPaKTUYECKUX PadboT
IIpencraBnenue
TBOPYECKUX pabOT
Brmonnenne
9K3aMeHaIIMOHHBIX
3aJaHui

I[IK 4.5. Opranu3oBbIBaTh
B3alMOJICUCTBHE MEXIY
CTPYKTYPHBIMHU
Mo/Apa3ieICHUSMHU
OpraHu3alu

II-o/c, P 7, Temnr 7.7

IT-o/c, P 11, Temsr 11.6
IT-o/c, P 12, Temnr 12.2
IT-o/c, P 13, Temsr 13.3, 13.7
IT-o/c, P 14, Temsr 14.5

VYerHbll onpoc
MaremaTnaeckuii
JUKTaHT
NuauBunyanbHas
CaMOCTOSATENbHAS
paborta
[IpencraBnenue
pe3yJIbTaToOB
MPAKTHYECKUX paboT
[IpencraBnenue
TBOPYECKUX paboT
Brmonaenne
9K3aMCHALIMOHHBIX
3aJaHuN
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