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1. O0mas xapakrepucTuka padodeil mporpaMmMbl 001e00pa3oBaTeJbHOM
AucHUIIMHbI«MaTeMaTuKa»

1.1. MecTo AMCUMINIMHBI B CTPYKTYpe HPOo(eCcCHOHAJBLHOM 00pa3oBaTe/IbHOM
nporpammsl CIIO:

OO6meoOpazoBaTenbHas AUCHMIUIMHA «MaremaTuka» SBISETCS 00s3aTeIbHOW  4YacTbhiO
00111e00pa30BaTeNbHOTO LUKIA 00pa3oBaTenbHOM nporpaMmbl B cooTBercTBUM ¢ DI'OC 1o
crnennanbHOCcTH23.02.01 Opranu3zanus NEPEBO30K U YIIPABICHUS HA TPAHCIIOPTE

1.2. leau u mu1aHupyemble pe3yJibTaThl 0CBOEHUS] TUCIUIJIMHBI:

1.2.1eap AUCHMIIIMHBI

Copepxanue mporpamMMbl 00IIe00pa30BaTeIbHON TUCHUIUIMHBI «MaTteMaTuka» HaIlpaBJICHO
Ha JIOCTH>KEHHE PE3yJIbTaTOB €€ M3ydyeHHs B cooTBeTcTBUU C¢ TpeboBaHusamu PI'OC COO c
yueTom npodeccruonanbHoi HanpasienHoctu GI'OC CIIO.



1.2.2. Ilnanupyemble pe3yabTaThl OCBOCHHUS JUCHMIIMHBI:
Oco0oe 3HaueHUE TUCIUIUIMHA UMEET Npu (OPMUPOBAHUHU U PA3BUTHU OOIITUX KOMIETCHITHIA:

o01IMe KOMIEeTeHIIUH

Ilnanupyemblie pe3yabTaTbl 00y4eHUs

O01mme

JAucnunimHapHbie

OK 01 Beibupatb
CIIOCOOBI PeIICHUs
3amad
podeccnoHaTbEHOM
e TeTbHOCTH
[IPUMEHUTEIBHO K
Pa3IMYHBIM
KOHTEKCTaM

- TOTOBHOCTh K TPYIY, OCO3HaHHE
[[EHHOCTH MacTepCTBa, TPYI0JII00UE;
TOTOBHOCTh K  aKTHUBHOM
JICATCIIBHOCTHU TEXHOJIOTHYECKOU U
COIMATbHOM HaINpaBJICHHOCTH,
CIIOCOOHOCTh UHHULIUUPOBATb,
[UIAHKPOBAaTh M CaMOCTOSTEIBHO
BLIITOJIHATDL TaKYI0 JCATCIbHOCTD,

- WHTEpPEeC K pasinvyHbiM cdepam
podeccCHOHATEHOM JIeATEIIEHOCTH,

OBagenne YHHUBEpPCaIbHBIMU
YIeOHBIMH [103HaBaTEILHBIMU
TENCTBUSIMU:

a) 0a30BbIC JJOTUYECKUE JICHCTBHUS:

- CaMOCTOSITENILHO (hOPMYITHPOBATH
1 aKTyaJM3upoBaTh  Ipodiiemy,
[paccMaTpUBaTh €€ BCECTOPOHHE;
YCTaHaBJIMBATh CYIICCTBEHHBIH
[PU3HAK WJIA  OCHOBaHUS  JUIs
CpaBHEHMs, KJIacCH(PUKAIUU U
0000IICHMS;

- ONpeneNsaTh IeNu JeSTeIbHOCTH,
3aaBaTh MapaMeTpPhl U KPUTEPUU UX
TTOCTIKEHUS;

BBISIBIISITh  3aKOHOMEPHOCTH U]
[IPOTHBOPEYHS] B PaccMaTpUBAEMBIX
SIBIICHHSIX

BHOCHTH KOPPEKTHBBI B
NesITeIbHOCTb, OLICHUBATh
COOTBETCTBHE DPE3YJIbTATOB LEISIM,
OLICHUBAaTh  PUCKH  TIOCIIEICTBHH
eI TeTbHOCTH;

- pa3BUBaTh KPEATHBHOE MBIIIJICHHUE
[IpY pEIICHUH KU3HEHHBIX MPo0IeM
0) 6a3oBbIC HCCIIEI0BATEIIbCKUE
EeCTBUA:

BJIAQJICTh HaBBIKAMH  y4eOHO-
ICCIIEA0BATENIBCKOM M IIPOEKTHOU
NesITeIbHOCTH, HaBBIKaMU|
[paszpenieHus mpooem;

- BBISABJIATH MIPUYNHHOA
CIICICTBCHHBIC CBs3H H
AKTYaJIU3UPOBATH 3aaayy,
BBIJIBUT'aTh THIIOTE3Y €€ PCHICHUA,
HaXOOUThb APTYMCHTBI JJIA
JTOKa3aTcJIbCTBa CBOHX

YTBEPKICHUM, 3a/1aBaTh I1apaMeTpPhI

-BJIaJIETh METO/IaMU JI0Ka3aTeIbCTB,
QITOPUTMaMH pELICHUs 3a/1a4; YMEHUE
(bOopMyIMPOBATH OIPENIEIEHUS, AKCUOMBI U
TEOPEMBI, IPUMEHSTH UX, IPOBOJIUTH
NTOKa3aTelbHbIE PACCYKACHUS B XO/1€ PELICHUs
3ajgad;

- YMETb OIIEPUPOBATH MOHATHSIMU: CTETIEHb
qrcya, JOrapu(M 4rcia; yMEHHE BBIIOJIHATh
BBIUMCIICHHE 3HAaYCHUI U TpeoOpa3oBaHus
BHIPKEHHUI CO CTETICHSAMH U JIoTapupMamH,
peoOpa3oBaHus IPOOHO-PALIIOHAIBHBIX
BBIPAKECHU;

- YMETb OIIEPUPOBATH MOHATHIMHU:
[paliMoHaIbHbIE, UPPALIMOHAIbHBIE,
[HOKa3aTesbHbIE, CTETIEHHbIE, JOrapupMHUECKUe,
TPUTOHOMETPUUECKHUE YPaBHEHUS U
HEpaBEHCTBA, X CHCTEMBI;

- YMETb OIIEpUPOBATh MOHATUAMU: QYHKIIHS,
HenpepbIBHAs (PYHKIMS, IPOU3BOIHAS,
epBooOpa3Hasi, ONpeAeIeHHbIH HHTETpal;
[YMETbHAXOAUTD ITPOU3BOJHBIE DIIEMEHTaPHBIX
(byHKIMH, UCTIONB3Ys CIIPaBOYHBIE MaTepUabl;
MCCIIeI0BaTh B MPOCTEHIINX CIydasxX QYHKIUU
Ha MOHOTOHHOCTb, HaXOJUTh HaWOOJbIINE U
HalMEHBIINE 3HaUeHUs (PYHKIUI; CTPOUTH
rpad¥Ky MHOTOWIEHOB C UCIIOJIb30BAHUEM
anmnapara MaTeMaTUYECKOrO aHaIN3a;
[IPUMEHSTH IPOU3BOIHYIO IIPU PEILIEHUH 3a7a4
Ha IBH)KEHUE; peIlaTh MPaKTHKO-
OpUEHTUPOBAHHBIE 33/1a4M Ha HAaUOOJIbILINE U
HaUMEHbBIINE 3HAYECHMS, HA HAX0XICHUE TTyTH,
CKOPOCTH M YCKOPEHUS;

- YMETb OIIEPUPOBATh MOHATUSAMU: PallMOHAIIbHAS
(yHKIUS, TOKa3aTenbHas QYHKIUS, CTeTIeHHas
(byHkuus, norapudmudeckas QyHKIUS,
TPUTOHOMETpHUecKHe PyHKINU, OOpaTHbIE
(YHKIINN; yMEHHE CTPOUTDH IpaMKU U3yUEHHBIX
(b yHKIUH, UCTIOJIb30BaTh IpadUKH MPU U3yYEHUU
[TPOLIECCOB U 3aBUCUMOCTEN, IPU PELICHUH 3a/1a4
13 IpyruX y4yeOHBIX MMPEIMETOB U 33/1a4 U3
[peabHOM >KU3HU; BBIpaXkaTh (popMysiaMu
3aBUCHUMOCTH MEKy BETUUMHAMU;

- YMETh pelIaTh TEKCTOBBIE 3a/1a4M Pa3HbIX
TUIIOB (B TOM YHKCJI€ Ha IPOLEHTHI, I0JIM U YacTH,
Ha JBUXKEHHUE, paboTy, CTOUMOCTh TOBApPOB U
yCIIyT, HAJIOTH, 33/1a4M U3 00JIacTH YIpaBIeHUS
ITMYHBIMU M CEMEHHBIME (PUHAHCAMU);

1 KPUTEPUU PELICHMUS;

COCTABJIAATH BBIPAXKCHUSA, YPaABHCHU,




aHa.HI/I3I/IpOBaTB HOJIy‘-ICHHbIe B
XOJ€ pEUICHUs 3a/la4yd pe3yJIbTaThl,
KpI/ITI/I‘IeCKI/I OILICHUBAThHb HUX|
ITOCTOBEPHOCTb, MPOTHO3UPOBATH
M3MCHCHNEC B HOBBIX yCJIOBI/ISIX;
YMETh TI€PEHOCUTHh 3HAHUS B
[M03HABATEJIIbHYID W IPAKTHYECKYIO
00J1aCTH JKU3HEAEITEIBHOCTH,

- YMETb HHTEIPUPOBATHb 3HAHUS U3
[Pa3HBIX TPEIMETHBIX 00JIaCTeH;
BBIABHUI'aTb HOBBIC nacu,
[pejjaraTh OPUTHHAJIbHBIC
MOAXOAbI U PELIEHNS;

1 CIIOCOOHOCTD MX HCIOJIH30BAaHUS B
MO3HABATCILHOM W  COIMAJIbHOM
[MpaKTHUKE

HEepPaBEHCTBA U UX CHCTEMBI 110 YCIOBHIO 33/1a4H,
MICCIICIOBATh IMOTYYCHHOE PEIICHUE U OIICHUBATh
[PaBIONOI00HOCTh PE3yIbTATOB;

- YMETh OIIEPUPOBATH MOHATHSAMU: CPEIHEE
apudmeTnyeckoe, MearaHa, HauoOIbIIIee U
HauMCHbIIICe 3HAYCHMSI, pa3Max, JUCIIePCHs,
CTaH/IapTHOE OTKIIOHCHHE YHCIIOBOTO HAbopa;
YMETh M3BJICKaTh, HHTEPIPETUPOBATH
MH(OpPMAIIHIO, TIPEICTABICHHYIO B TaOIUIaX, HA
muarpamMmax, rpadukax, OTpaKarol[yr CBOHCTBA
[PEATBHBIX MIPOLIECCOB U SIBIICHUH; TPECTABIIATh
MHGOPMAITHIO C TIOMOIIIBIO TA0JIMII U AHarpaMM;
HICCIIEIOBATh CTATUCTHYECKHE JTaHHBIE, B TOM
YKCIIC C MPUMEHEHUEM IpauueCKuX METOOB U
PIIEKTPOHHBIX CPE/ICTB;

- YMETh OIEPUPOBATH TOHATHIMHU: CITy4alHBIN
OTIBIT M CITy4aifHOE COOBITHE, BEPOSTHOCTD
CIIy4aitHOTO COOBITHSI; YMCHUE BBIYHCIISTh
BEPOSTHOCTH C UCIIOJIb30BaHUEM TPaPUICCKIX
METOJIOB; TIPUMEHSITH (DOPMYJIBI CIIOKEHHS U
[YMHOKEHUS BEPOSTHOCTEH, KOMOMHATOPHBIC
(bakThl U POPMYIIBI IPH PELICHUU 33]1a4;
OIICHUBATH BEPOSITHOCTH PEATbHBIX COOBITHIA;
3BHAKOMCTBO CO CIIyYailHBIMH BEJITHUYHUHAMU;
[YMEHHE PUBOJIUTD ITPHUMEPHI TTPOSIBICHUS
3aKOHA OOJIBIIMX YHCEI B IPUPOTHBIX H
OOIIECTBEHHBIX SIBJICHUIX;

- YMETh ONEPUPOBATH MOHSATUSIMU: TOUKA,
MpsiMasi, IITOCKOCTh, IPOCTPAHCTBO, IBYTPAHHBIN
YT OJI, CKpEIIUBAIOIINUECS MIPSIMbIE,
MapajuIeIbHOCTh U TIEPIICHIUKYIISIPHOCTD
MPSIMBIX U TIOCKOCTEH, YTOJI MEXAY MPSIMBIMH,
[YTOJT MY IPSIMOUM M THTIOCKOCTBIO, YTOJI MEXKTY
MIOCKOCTSIMH, PACCTOSIHHAE OT TOUKH JI0
MIOCKOCTH, PACCTOSTHAE MEXKTY MTPSMBIMH,
[PACCTOSIHUE MEX]Y TIIOCKOCTSAMHU; YMEHHE
MICIIOJIE30BATh TIPH PEIICHUH 33129 U3YICHHBIC
(baKThI 1 TEOPEMBI INITAHUMETPUH; YMEHUE
OIICHUBATH pa3Mepbl 0OBEKTOB OKPYKAIOIIETO
MUDa;

- YMETh OIEPUPOBATH MOHATHSIMHU:
MHOTOTPaHHUK, CEUEHUE MHOTOTPaHHUKA, KYO,
MapajuiesieuIe 1, Ipu3Ma, mupamMuaa, Gurypa u
[MOBEPXHOCTh BpAIICHUs, IIMIIMHIP, KOHYC, mIap,
cdepa, ceueHus GUTYpBI BpaAIICHHS, TIIOCKOCTH,
Kacarotasicsi cepbl, MIIUHAPA, KOHYCa,
[JI0Ma/Tb ITOBEPXHOCTH MTUPAMHU/IBI, TTPU3MBI,
KOHYCa, IWIMH]IPA, TI0aab chepsl, 00beM
KyOa, TPSMOYTOJIBHOTO TTapaJuIeIICTIHIIC 1A,
MpaMHUIbI, IPU3MBI, IWIHHIPA, KOHYCA, 11apa;
[YMEHHE H300pakaTh MHOTOTPAHHHUKH H
[MOBEPXHOCTHU BPAIICHUsI, NX CEYCHUS OT PYKH, C
[TOMOIIBIO YEPTSHKHBIX HHCTPYMEHTOB U

DJICKTPOHHBIX CPCACTB; YMCHUC PACTIO3HABATDH




CUMMETPHUIO B IPOCTPAHCTBE; yMEHUE
[pacrio3HaBaTh PABUIIbHBIE MHOTOTPAHHUKH;

- YMETh ONEPUPOBATH MOHATHIMMU: IBHKECHHE B
MPOCTPAHCTBE, MOA00HBIE PUTYPHI B
[IPOCTPAHCTBE; UCTIOIB30BaTh OTHOIICHUE
[U1011a A€l IOBEpXHOCTEH U 00BEMOB MOAOOHBIX
(uryp npu perieHuu 3aaad;

- YMETh BBIUUCIIATH T€OMETPUYECKHE BEITUYMHbI
(ITMHAa, YTOoJI, TIoaAb, 00beM, IJIONIA b
[IOBEPXHOCTH ), UCIIOJIb3Ys U3yUEHHbIE (POPMYJIbI
1 METOJIBI;

- YMETb OIIEPUPOBATH MOHATHIMHU:
MPSIMOYTOJIbHASL CHCTEMa KOOP/IMHAT,
KOOPAMHATHI TOUYKH, BEKTOP, KOOPAUHATHI
BEKTOPA, CKAJSIPHOE MPOU3BEACHUE, YOIl MEXKIY
BEKTOPaMM, CyMMa BEKTOPOB, IPOU3BEICHHE
BEKTOpa HA YHCIIO; HAXOJUTH C TIOMOIIBIO
M3y4EHHBIX (POPMYIT KOOPJIUHATHI CEPEAUHbI
0TpE3Ka, PACCTOSTHUE MEKIY JABYMS TOUKAMU;
-yMETb BBIOUPATh NOIXOAALIMNA N3y4EHHBIN
METO/I JUISl PELICHHUS 33a4H, Paclio3HaBaTh
MaTeMaTHYecKue (pakThl 1 MaTEMaTHUECKUe
MO/JIENT B IPUPOIHBIX U OOIIECTBEHHBIX
SIBICHUSIX, B UCKYCCTBE; YMEHHUE ITPUBOJHUTH
PUMEPbI MATEMAaTHIECKUX OTKPBITHN
[poccuiickoif 1 MUPOBOM MaTeMaTHUECKOM HayKH.
-YMETh OTIEPHPOBATH MOHATHSIMHU: OIpE/ICICHNE,
aKCHOMa, TeopeMa, ClIeICTBHE, CBOMCTBO,
MPU3HAK, JOKA3aTEIbCTBO, PABHOCHIIHLHBIE
(hopMyIMPOBKH; yMEeHHE (HOPMYITUPOBATH
0OpaTHOE M MPOTUBOIIOJIOKHOE YTBEPKICHHE,
[PUBOINUTH MPUMEPHI U KOHTPIIPUMEPHI,
MCTIOJIH30BATh METOJI MATEMaTHUECKON
VHTYKIH; TPOBOJIUTH JOKa3aTeIbHbIE
[pacCyKJIeHHS MIPH PEUICHNH 3a/1a4, OIICHUBATh
ITOTrMUYECKYI0 MTPABUIBHOCTD PACCYKICHUMN;

- YMETh ONEPUPOBATH TOHATHIMH: MHOXECTBO,
[OJMHOKECTBO, OTIEPALIUU HAJl MHOKECTBAMH;
[YMEHHE HCIIOJIb30BaTh TEOPETHKO-
MHO>KECTBEHHBIN armapar AJisi OMUCAHUS
[pEaTbHBIX MPOIECCOB M SBICHUIA TIPU PEIICHUN
3agad, B TOM YHCIIE U3 IPYTUX YUeOHBIX
[PEIMETOB;

- YMETb OIEPUPOBATH MOHATHIMU: Tpad,
CBSI3HBIN Tpad, 1epeBo, UK, rpad Ha
MIOCKOCTH; YMEHHE 33J1aBaTh U OMUCHIBATD
rpadbl pa3nuYHBIMU CLIOCOOAMU; UCIIOJIB30BAThH
rpadbl IpU PELIeHNH 33/1a4;

- YMETh CBOOOTHO OTIEPUPOBATH TIOHSITHSIMH:
coUyeTaHue, NEePEeCTaHOBKA, YUCIIO COUETaHUMH,
YICIIO IEPECTaHOBOK; OMHOM HproTOHA; yMeHne
[IPUMEHSATH KOMOMHATOPHBIE (PAKTHI U
[paccyXIeHMs Ul PEeLIeHUs 3a7ay;

-YMETh ONEPUPOBATh NOHATUSIMH: HATYpaJIbHOE
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YHCIIO, IIEJI0€ YMCII0, OCTATOK 110 MOAYIIIO,
[pallMOHAIbHOE YUCII0, UPPALIMOHAIBHOE YUCIIO,
MHOKECTBA HATYPAJIbHBIX, IEIBIX,
[pallMOHANIbHBIX, AEHCTBUTEIbHBIX YHCENT; YMEHUE
MCTI0JIH30BATh MPU3HAKHU JICTHUMOCTH,
HaVMEHBIIMNA OOIINI IeIUTeNb U HAUMEHbIlIee
o011ee KpaTtHoe, anroput™ EBxinza npu
[pELLICHUH 33]a4; 3HAKOMCTBO C Pa3JIM4YHbIMU
MMO3UIIMOHHBIMH CUCTEMaMH CUHCIICHUS;

- YMETb CBOOOJHO ONEPUPOBATH MOHATHIMHU:
CTETIEHb C LIEJIBIM [TOKa3aTeNeM, KOpEeHb
HaTypaJbHOH CTENEeHHU, CTEIIEHb C
[pallMOHAFHBIM TTOKa3aTeNIeM, CTEIICHb C
EHCTBUTEILHBIM (BEIICCTBEHHBIM)
okaszareseM, Jorapudm 4yncia, CHHYC, KOCHHYC
1 TAHI'€HC IPOU3BOJIBHOIO YUCIIA;

- YMETh ONIEPUPOBATH MOHATHIMHU: TOKIACCTBO,
TOKJIECTBEHHOE IIpeo0pa3oBaHue, ypaBHEHHUE,
HEpaBEHCTBO, CUCTEMa YPAaBHEHHUI U HEPABEHCTB,
[PAaBHOCWJIBHOCTb YPaBHEHUH, HEPABEHCTB U
CHCTEM, pallHOHAJIbHBIC, HPPATUOHAIBHEIE,
[OKa3aTejbHbIE, CTETIEHHbIE, JOrapupMHUECKUe,
TPUTOHOMETPHUYECKUE YPAaBHEHHS, HEPABEHCTBA
1 CUCTEMbl; YMEHHE pellaTh ypaBHEHU,
HEpaBEHCTBA M CUCTEMBI C TOMOIIBIO PA3IMYHBIX
[IPUEMOB; pellaTh ypaBHEHMsI, HEPAaBEHCTBA U
CHCTEMBI C TapaMeTpOM; IIPUMEHSATh ypaBHEHUS,
HEpaBEHCTBA, X CHCTEMBI JJISl peIIeHUs
MaTeMaTHIECKUX 3a/1a4 U 3a/1a4 U3 Pa3InIHbBIX
o01acTeil HayKH U peaNbHOM KU3HM;

-yMeTh CBOOO/IHO OTIEPUPOBATH MOHATHUSIMHU:
rpaduk GyHKIMH, OOpaTHAs QyHKIMS,
KOMITO3UIMS QYHKIUH, TUHEHHAsT pyHKLINA,
KBaJ[paTHYHas QYHKIUS, CTENIEHHAs! (GYHKLUSA C
[1EJTBIM MTOKA3aTeNIeM, TPUTOHOMETPUYECKHE
(yHKLIMH, OOpaTHbIE TPUTOHOMETPHUECKUE
(yHKIIMY, TIOKa3aTeabHas U Jorapugmuueckas
(YHKIIMU; yMEHHE CTPOUTDH IrpaduKu PyHKIUH,
BBITIOJHATH MpeoOpa3zoBaHus rpapuKoB

(b yHKITH;

[YMEHHE UCII0JIb30BaTh rpauKu GyHKIMMA ISt
M3y4eHUs POLIECCOB U 3aBUCUMOCTEH MpHU
[pEILICHHH 3324 U3 APYTHX YICOHBIX ITPEIMETOB
1 13 pealbHOM KHU3HH; BBIpAXXKaTh GOpPMyIaMu
3aBHCUMOCTH MEXy BeJTMUYNHAMH,

YMEHHUE CBOOOHO ONEpUPOBATh MOHATUSAMHU:
YETHOCTh (PYHKIIMH, IEPUOAUYHOCTD (PYHKIINH,
OTrPaHUYEHHOCTh (PYHKIIUH, MOHOTOHHOCTb
(yHKIIMH, SKCTpeMyM (DYHKLIKMH, HanOoJIblee U
HaMEHblIIee 3HaYeHus! PYHKIIUU Ha
MIPOMEKYTKE; YMEHHE TIPOBOJAUTH UCCIICIOBAHHE
G yHKIUY;

[YMEHHE HCII0JIb30BaTh CBOMCTBA U rpauKu
(yHKUIMH 1715 pelieHus] ypaBHEHUi, HEpaBEHCTB
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1 337124 ¢ TapaMeTpamMu; n300pakaTh Ha
KOOPJMHATHOM MJIOCKOCTH MHOYECTBA PEIICHUH
YpaBHEHHI{, HEPAaBEHCTB U UX CHCTEM;

-yMETh CBOOOJIHO OTICPUPOBATH MOHSTUSMHU:
[OCIIeI0BATEIbHOCTb, apu(hMETHIECKAs
pOrpeccusi, FeOMETpUIecKast porpeccus,
0ECKOHEUHO yOBIBAOIIasi TEOMETPUUECKast
Nporpeccusi; yMEHHE 3a]1aBaTh
[1OCIIeI0OBATEIBHOCTH, B TOM YHUCIIE C TOMOIIIBIO
[PEKYPPEHTHBIX (HOpMYT,

- YMETb ONEPUPOBATH MOHATHIMU:
HETPEPHIBHOCTH (DYHKIMH, aCHMITTOTHI rpaduka
(yHKIMH, TIepBasi 1 BTOpast IPOU3BOIHAS
(hyHKIIMH, TEOMETPUUSCKUN ¥ PU3HISCKHI
CMBICJI IPOU3BOIHOM, IEPBOOOpa3Hasl,
OTIpPEICIICHHBIA UHTETPAJ, yMEHUE HaXOUTh
ACHMITTOTHI rpaduka GyHKINU; YMEHHE
BBIYKMCIISITH IPOU3BOHBIC CYMMBI,
MPOM3BEACHNUS, YACTHOTO U KOMITO3UIHH
(yHKIINN, HAXOJUTh YPaBHCHHUE KacaTeIbHON K
rpaduKy QyHKIHIH;

[YMEHHE HCII0JIb30BaTh MPOU3BOIHYIO IS
ycclieIoBaHMs (DYHKIIHMA, 1711 HAXOXKICHUS
HAMJTYYIIEro PEIICHUs B IPUKIAHBIX, B TOM
YHCIIe COIMATbHO-3KOHOMUYECKHUX H
(U3NYECKUX 3a/1a4ax, IS ONPEIeIICHUS
CKOPOCTH M YCKOPEHUST; HAXOIUTh IIJIOMIA TN U
00BbEMBI (PUTYp C TIOMOIIBIO HHTETPaa;
[IPUBOANTH TIPUMEPHI MATEMAaTHIECKOTO
MOJICTUPOBAHMSI C TIOMOIIBIO
mudpepeHIaIbHBIX YPaBHEHUI;

- YMETb ONEPUPOBATH MOHATHAMU: KOMIIEKCHOE
YHCII0, CONPSKEHHBIE KOMIUIEKCHBIC YHCIIA,
MOJTyJIb U apI'YMEHT KOMIUIEKCHOTO YHCIa,
(hopMa 3arrcu KOMIUIEKCHBIX YHCEIT
(reoMeTpuyecKas, TPUTOHOMETpUYecKas U
anredpandeckas); yMeTb IPOU3BOAUTD
apupMeTHUecKre JeMCTBUS C KOMIUIEKCHBIMU
Y CIIAMU; TPUBOANTE TIPUMEPHI NCTIOIH30BAHUS
KOMIUIEKCHBIX YHCEl;

- YMETh CBOOOTHO OTIEPHPOBATH TIOHSATHSIMH:
cpeaHee apupmMeTuyecKoe, MeraHa,
HanOoJIbIIIee M HANMEHBIIIee 3HAYCHNUS, pa3Max,
criepcusi, CTaHAAPTHOE OTKIOHEHUE /IS
OTIMCaHMSI YMCIIOBBIX JTaHHBIX; YMECHHE
MCClleIoBaTh CTATUCTUYECKUE IaHHBIE, B TOM
grcIie ¢ IPUMEHEHNEM rpaduIecKuX METOJIOB U
PIIEKTPOHHBIX CPEJICTB; rpauIecKu
MICCIIeZIOBAaTh COBMECTHBIC HAOIFOIEHUS C
[TOMOIIIBIO JIarpaMM pacCeUBaHUs U JTMHEHHOU
[perpeccuu;

- YMETh HAXOJUTh BEPOSATHOCTH COOBITUHA C
MCTI0JIh30BaHNEM IPahUICCKUX METOJIOB;
[IPUMEHSTH I pelieHus 3a7a4 (OopMYIIbl




CJIO’KEHUS U YMHOKEHHS BEPOATHOCTEH,
(hopMyITy MOJTHOM BEPOATHOCTH, HOPMYITY
bepHymn, koMOuHAaTOpHBIE (HAKTHI U (OPMYIIHI;
OLIEHUBATh BEPOSATHOCTH PEATIbHBIX COOBITUI;
YMEHHUE ONEpUPOBATh MOHATUAMU: CITydaiiHas
BEJIMYMHA, PACIpe/IeTICHUE BEPOSITHOCTEHN,
MaTeMaTH4eCKOe OKUIaHNe, TUCTIePCHs U
CTaHJAPTHOE OTKJIOHEHHE CIIy4aiiHON BEJINYMHBI,
(yHKIMU pacupeaeNeHHus U TUIOTHOCTH
[PaBHOMEPHOT0, II0KA3aTeIbHOI0 U HOPMAJILHOTO
[pactipesieieHnii; yMEHHE UCTI0Ib30BaTh CBOWCTBA|
M3y4EHHBIX PACIIPEICIICHUH Ul peleHus 3a/ay;
3HAKOMCTBO C ITOHATUSMU: 3aKOH OOJIBIINX
YKcesl, METObI BBIOOPOYHBIX UCCIIETOBAHMIA;
[YMEHHE TIPUBOIUTH MPUMEPHI TIPOSIBIICHUS
3aKoHa OOJIBIIMX YMCEN B IPUPOJHBIX U
OOIIECTBEHHBIX SIBJICHUIX;

- YMETb CBOOOJHO ONIEPUPOBATH MOHATHIMHU:
TOYKa, IpsiMasi, INIOCKOCTh, IIPOCTPAHCTBO,
OTPE30K, JIy4, INIOCKUHA yroj, IBYIrpaHHBIN YIoJl,
TPEXTPaHHBIN YroJl, NEPECEKAIOIINECH,
apajjiesibHble U CKpEeIUBAIOLINECs IPsSMBIE,
MapaJyIeIbHOCTD M NEPIICHAUKYISIPHOCTD
PSMBIX M IJIOCKOCTEH, YToJl MEXIY IPSMBIMHU,
[YTOJI MEKIY TPSMON U THIOCKOCTBIO, YOI MEXKILY
[UIOCKOCTSIMH; YMEHHUE HCII0JIb30BaTh MIPU
[pEeILICHUH 3329 N3y4eHHBIE (DAKTHI U TEOPEMBI
[UIAaHUMETPHH; YMEHUE OLIEHUBATh Pa3Mephl
0OBEKTOB B OKPYXKAIOIIEM MHUPE;YMEHHE
OIIepUPOBATH MOHATHIMU: MHOTOI'PaHHHUK,
CeueHre MHOTOTpaHHHKA, TPABUIIHHBIHI
MHOTOI'paHHMK, IPU3Ma, THpamMuia, purypa u
MMOBEPXHOCTD BPAILICHHUS, IIMIIMH]IP, KOHYC, TIap,
cdepa, pa3BepTKa NOBEPXHOCTH, CEUECHUSI KOHYCa
W IATUHIIPA, TTapaIJIeTbHBIE OCH HITH
OCHOBAHHIO, CEYEHHE I1apa, IIOCKOCTb,
Kacaromiascs cepsl, ITNHAPA, KOHYCa; YMEHHE
CTPOUTH CEUYCHHE MHOT'OI'PaHHHKA, H300pakaTh
MHOTOTPaHHHUKH, (PUTYPHI ¥ TIOBEPXHOCTH
BpaIlEHHsI, UX CEUEHUs], B TOM YHCIIE C TOMOIIIBIO
HIIEKTPOHHBIX CPENICTB; YMEHHE TPUMEHSTh
CBOWCTBA F€OMETPUUYECKUX QUTYP,
CaMOCTOSITENTEHO (DOPMYITHUPOBATH OTIPE/ICICHUS
M3ydaeMbIX (pUTYp, BBIIBUTATH THIIOTE3bI O
CBOWCTBaX W MPU3HAKAX T€OMETPHUECKUX QUTYD,
00OCHOBBIBATh MJIM OIPOBEPraTh UX; yMEHHUE
MIPOBOAUTH KilaccupUKaluio Guryp no
[pa3IMYHBIM PU3HAKAM, BBITIOJIHATh
HE0O0XOMMBIE JTOTIOJTHUTEIBHBIC TOCTPOCHHS,
-yMeTb CBOOOJIHO OMEPUPOBATh MOHATUSAMHU:
riouaab Gpurypel, o0beM GUrypsl, BeIMUNHA
yria, pacCTOSIHUE OT TOYKHU A0 TIOCKOCTH,
[paccTOSIHUE MEXKAY NPSAMBIMU, PACCTOSIHUE
MEXTy TUIOCKOCTSIMH, IJIOMIAb chepbl, MII0Na1b
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MMOBEPXHOCTH MUPAMHU/IBL, IPU3MBI, KOHYCA,
UITUHIPA, 00beM Ky0a, TPSIMOYTOJIBHOTO
Mapasiesienumnes1a, MupaMuabl, IPU3MBI,
[WJIMH/pa, KOHYCa, 1apa; yMEHUE HAXOIUTh
OTHOIIECHHE 00BEMOB MOAOOHBIX UTYD;

- YMETb CBOOOJHO ONIEPUPOBATH MOHATHIMHU:
NBUKEHME, TapAJUIEIbHBIA IEPEHOC, CHMMETPHS
Ha [JIOCKOCTH U B IPOCTPAHCTBE, IIOBOPOT,
peoOpazoBanue Moaoous, NoJ00HbIE PUTYDHI;
[YMEHHE pacro3HaBaTh paBHbIE U M10100HBIE
(uTyphl, B TOM YUCIIE B IPUPOJIE, HCKYCCTBE,
ApXUTEKTYpe; YMEHHE UCIIO0Ib30BATh
FEOMETPUUECKHE OTHOIICHHUSI, HAXOAUTh
reOMETPHUECKUE BEJTMUNHBI (JJIMHA, YTOJl,
[1011a/1b, 00BEM) IIPU PEIICHUH 3a/1a4 U3 APYTHX
y4eOHBIX IPEIMETOB U U3 PeaIbHOM KU3HU;

- YMETh CBOOOJIHO ONIEPUPOBATh MOHATUSIMU:
PSMOYTOJIbHAs CCTeMa KOOPAMHAT, BEKTOD,
KOOpAMHATHI TOYKH, KOOPAUHATHI BEKTOPA,
CyMMa BEKTOPOB, IPOU3BEICHHE BEKTOpa HA
YHCII0, pa3JI0KEHHUE BEKTOpa Mo 6a3ucy,
CKaJIIpHOE MPOU3BE/IEHHE, BEKTOPHOE
[IPOU3BE/ICHUE, YTOJI MEXKAY BEKTOPAMU; YMEHHE
MICII0JIb30BaTh BEKTOPHBIM U KOOPIUHATHBIN
METO/J 1JIs1 pELLICHUS] TEOMETPUUECKUX 3314 U
3ajayd APYrux y4eOHBIX MPEIMETOB;
OTIEpUPOBATH MOHATUAMU: MaTpulia 2x2 u 3x3,
OIIPEACIUTEND MAaTPULIBI, TEOMETPUUECKUI
CMBICJI OIIPEIETUTENS;

- YMETb MOJEJINPOBATH PEAJIBHBIE CUTYallUH Ha
SI3BIKE MATEMAaTUKH; COCTABIISATh BbIPAKEHMUS,
YPaBHEHHsI, HEPABEHCTBA U UX CUCTEMBI 110
[YCJIOBHUIO 3a/1a4M, UCCIIEI0BATh MOCTPOCHHbBIE
MO/IENIU C UCIIOIB30BAHKEM allllapaTa ajareopsl,
MHTEPIPETUPOBATH MOTYYEHHBIN PE3yNbTaT;
CTPOUTH MATEMAaTUYECKUE MOJEIHN C IIOMOILBIO
TEOMETPUUYECKUX MOHATUHN U BEJIMYHH, PELIaTh
CBSI3aHHBIE C HUMU IIPAKTUYECKHE 3a]1aUH;
COCTaBJISITh BEPOSITHOCTHYIO MOJIENb U
MHTEPIPETUPOBATH MOJTYYEHHBIN PE3YNbTaT;
[pelIaTh MPUKIAIHbIE 3a]Ja4l CPEeICTBAMU
MaTEMaTHYECKOI0 aHalln3a, B TOM YHUCIIE
COLIMAJIbHO-?KOHOMHUYECKOTO U (PU3UUECKOTO
XxapakTepa;

- YMEHHUE BBIOMPATH MOAXOIAIINI METO JUIs
[pELIeHN 3a/1a4M; [IOHUMaHUE 3HAaYNMOCTH
MaTEeMaTHKU B U3YUYE€HUU IPUPOIHBIX U
0O0I1IECTBEHHBIX MIPOLIECCOB U SIBJICHUN; YMEHHE
[pacro3HaBaTh MPOSIBICHNE 3aKOHOB MaTeMaTUKH
B NCKYCCTBE, YMEHHE IPUBOJIUTH IPUMEPHI
MaTEMAaTHYECKUX OTKPBITHI POCCUNCKON 1
MHUPOBOM MAaTEMaTU4YECKON HAYKU
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OK 02 Hcnonb3oBaTh
COBPEMEHHBIC CPEICTBA
[OMCKa, aHaJIM3a U
MHTEepIpETAINN
MH(bOpMaInH, 1
MH(pOPMAIIMOHHBIC
TEXHOJIOTHH IS
BBIIOJIHEHUS 3a/1a4
podeccnoHaTbEHOMI
eI TeTbHOCTH

B o0Omacté IICHHOCTH HAYYHOTO
[TO3HAHMUSL:

-copMUPOBAHHOCTH
MHUPOBO33PEHHUSI, COOTBETCTBYIOLLETO
COBPEMEHHOMY YPOBHIO DPa3BUTHUS]
HayKl U OOIIECTBEHHOW MPaKTUKH,
OCHOBAaHHOI'O Ha JUAaJIOTe KYJIbTYP,
CIIOCOOCTBYIOLIETO OCO3HAHUIO
CBOEr0 Me€CTa B MOJHUKYJIbTYPHOM
MUpE;

- COBEPLICHCTBOBAHHE SI3BIKOBOU M|
UUTATEIbCKON KYJIbTYpbI KakK
CpPEACTBA B3aUMOJIECHCTBUS MEXKY]
ITFOIBMU U TTIO3HAHMS MUDPA;
OCO3HAaHUE LIEHHOCTU HAY4YHOHU
e TEeIbHOCTH, TOTOBHOCTh
OCYLECTBIIATH MPOEKTHYIO u
ICCIIEA0BATENIbCKYIO A TENbHOCTD
VHIUBUYAJIBHO U B TPYIIIE.

OBiagenue YHHUBEPCAIbHBIMY|
YIeOHBIMH [I03HaBaTEILHBIMU
TENCTBUSIMU:

B) paboTa ¢ nHpOpMaLUEii:
BJIJICTh HABBIKAMHU I1OJyYCHHS

MH(pOpMaIu u3 HCTOYHUKOB
Pa3HBIX THUIIOB, CAaMOCTOSTEIBHO
OCYLIECTBJIATh  IIOMCK,  aAHAJM3,

CHCTEeMaTH3alUI0 ¥ WHTEPIIPETAIHIO
MH(QOPMAIIMK PA3IUMYHBIX BHIOB H
(dbopM npesicTaBIeHNS;

- CO3/1aBaTh TEKCTHl B PAa3JIMYHBIX
(dopMaTax C yd4eTOM Ha3HAYCHHs
MHGOpMAINY U [IEJICBON ayAUTOPHH,
BbIOMpas ~ ONTUMAIBHYIO  (hopMmy]
MPEICTaBICHNUS U BU3yaTH3allu;
OLICHHUBATh JOCTOBEPHOCTb,
NMETUTUMHOCTh ~ MHQOpMaIuu, ee
COOTBETCTBHE IPaBOBBIM 171
MOpaJIbHO-ITHYECKUM HOpMaM;
UCIOJIb30BATh CpeAcTBa
H()OPMaLMOHHBIX H
KOMMYHUKAI[HOHHBIX TEXHOJIOTHH B
[peTeHIH KOTHUTUBHBIX,
KOMMYHUKaTHBHBIX u
OpTaHU3AIMOHHBIX 3amad c
COOJII0ICHHEM TpeOoBaHuUM
APrOHOMHKH, TEXHHUKH
0C30IMacHOCTH, TUTHUCHEI,
[PECYpCOCOEPEKEHUsI, TIPABOBBIX H
PTUYECKUX HODM, HOPM
MH(pOpPMaIMOHHOM 06€30MMacHOCTH;

- BJIaJICTh HABBIKAMH PACIIO3HABAHHS
138 3aIUTHI nH(dopMaIuu,

- YMETh ONEPUPOBATH MOHATHIMHU: PALlMOHAIbHAs
(byHKIMS, TIOKa3aTeslbHass (DYHKIHS, CTEMEHHas
(byHKINSA, norapupmMuuecKas ¢byHKIM,
TPUrOHOMETpHUYECKHuEe  (YHKIMH,  OOpaTHbIE
(yHKINU; YMEHHE CTPOUTH rpadUKHu U3y4eHHBIX
(yHKIMH, UCTIONB30BaTh TPaQUKH PU U3yUYECHUN
[IPOLIECCOB U 3aBUCUMOCTEH, IIPU PEILIEHUU 3a]a4
U3 JpYrHX Y4eOHbIX NpPEAMETOB W 3ajad U3
[peabHOM  JKM3HM;  BBIpaXKaThb  (Qopmylamyl
3aBHUCUMOCTH MEX/1y BEJITUUYNHAMM;

- YMETb ONEpUpPOBATh MOHATHSIMHU: TOXKIECTBO,
TO’KIECTBEHHOE IIpeoOpa3oBaHue, YypaBHEHUE,
HEpaBEHCTBO, CHCTEMa YPaBHEHUI 1 HEPABEHCTB,
[PAaBHOCWJIBHOCTb ~ YPaBHEHUI, HEpPaBEHCTB M|
CHCTEM,  paluOHAJbHbIE, HPpPALUOHAIbHEIC,
[OKa3aTesbHbIC, CTEIIEHHbIE, JOrapupMUUecKue,
TPUTOHOMETPHUYECKUE YpaBHEHHs, HEPaBEHCTBA
M CUCTEMbl; yMEThb pellaTh  ypaBHEHUs,
HEPAaBEHCTBA U CUCTEMBI C TIOMOIIBIO PA3IMYHBIX
[IPUEMOB; pellaTh ypaBHEHHs, HEPaBEHCTBA U
CHCTEMBI C ITapaMeTPOM; MPUMEHATh YPAaBHCHHS,
HEpaBEHCTBAa, MX CHUCTEMbl Ui  pPELICHUs
MaTeMaTHUECKUX 3a/1a4 M 33/1a4 M3 Pa3INYHbIX
oOJacTell HayKu U pealbHOM JKHU3HH,

YMETh CBOOOJHO ONEPUPOBATH IMOHIATUSIMU:
NIBIDKEHUE, MapajulebHbI IepeHoc, CUMMETpHUs
Ha ITUIOCKOCTH M B TPOCTPAHCTBE, IOBOPOT,
npeoOpa3oBaHue 10100Us, MOJAOOHbBIE (QUTYpBHI;
YMETh pacro3HaBaTh paBHbIE U  TOJOOHBIE]
(Gurypel, B TOM 4Hcie B NPHUPOJE, MCKYCCTBE,

APXUTEKTYPE; YMETH HCIIOJIb30BaTh
FEOMETPUUYECKUE OTHOLIEHUS, HaXOUTh
TCOMETPUUYECKHE BEIMYMHBI  (JIMHA,  YTOJ,

[U10111a/1b, 00BEM) TPH PEIIEHUH 3a/1a4 U3 APYrHX
[y4eOHBIX IPEIMETOB U U3 PealIbHOM JKU3HU

MHpOpPMAIIMOHHON  6€30MacHOCTH
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VTMYHOCTH

OK 03 I[1nanupoBath u
[peaTn30BBIBAThH
COOCTBEHHOE
npodeccroHaIbHOE U
ITTYHOCTHOE Pa3BHUTHE,
[peAPUHUMATENBCKYIO
e TeIbHOCTD B
npodeccHoHaIbHON
cdepe, UCTI0IB30BaTh
BHaHUS 110 (PUHAHCOBOM
rPaMOTHOCTH B
Pa3IINYHBIX KH3HEHHBIX
CUTYaIIsIX

B o6nacti 1yX0OBHO-HPaBCTBEHHOTO
BOCTIUTAHMSL:

-~ c(hopMUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HaHWUS,
PTUYECKOTO TTOBE/ICHNUS,

- CHOCOOHOCTh OLICHUBATh
CUTyalHuIo u IIpUHHUMATh
OCO3HAHHBIC peleHus,
OPUEHTUPYSICH Ha MOpAaJIBHO-

HPaBCTBEHHBIC HOPMBI U LIEHHOCTH;
OCO3HaHWE JIMYHOTO BKJIaJa B
YCTOWYHBOTO

[MOCTPOSHHE
Oy ymero;
OTBETCTBEHHOE OTHOIIEHHE K|
CBOUM POJUTENSIM U (M) IPYrUM
qJICHAM CEMbH, CO3aHUI0 CEMBbH Ha

OCHOBE  OCO3HaHHOTO  IPHUHATHUSA
[ICHHOCTEH CEMEMHOM JKHU3HH B
COOTBETCTBUU c TpaaUIUsIMU
HaponoB Poccuu;

OBiageHue YHUBEpCAIbHBIMU
pel"ynflTI/IBHI)IMI/I JlGﬁCTBH?IMI/II

a) CaMOOPTaHU3AIIHS:

CaMOCTOATCIIBHO OCYIICCTBIIATDH|

[M03HABATEIHHYIO JESTENbHOCTD,
BEIIBJISATH MPOOJEMBI, CTaBHTh U
(hopMynupoBaTh COOCTBEHHBIE
3aj1aun B o0pa3oBaTenbHOM
esITebHOCTH u KU3HEHHBIX,
CUTYaITUsAX;

- CaMOCTOSITENIbHO COCTaBIIATH TLIaH
pereHus: TpoOJeMbl C  YYETOM
MMEIOIIUX CSI pecypcos,
COOCTBEHHBIX ~ BO3MOXHOCTEH U
[IPEATIOYTECHUN;

- 1aBaTh OLICHKY HOBBIM CHTYAIIHsIM;
CIIOCOOCTBOBaTh (DOPMUPOBAHHIO U

YMETh OIIEpUPOBATh ITOHATUSMH:
[paliMOHaJIbHbIE, UppalMOHAIIBHEIE,
MOKa3aTeIbHbIC, CTETIEHHBIE, JOrapupMHUECKUE,
TPUTOHOMETPUUECKHE ypaBHEHUs n
HEPaBEHCTBA, UX CUCTEMBI;

YMETh OIIEpUPOBATh MOHATHSIMMU:
MHOTOTPAaHHHK, CEUYeHHE MHOTOrpaHHHKaA, KYO,
napajjenenunes, npusMa, nupammuaa, ¢purypa u
[IOBEPXHOCTh BpAlllCHMs, LHJIMHIP, KOHYC, 1Iap,
cdepa, ceueHus: GUTYpbI BpaleHHS, TJIOCKOCTD,
Kacaromiasicss  cepsl, [UIMHIpA, KOHYCa,
[JIOIIAJb IOBEPXHOCTH MHUPAMMIBI, IPU3MBI,
KOHyCa, IWJIMHApa, IUIOmaab cdeprl, 00beM
KyOa,  MpsAMOYTOJbHOTO  Mapajjesenumnesa,
NUPAMUIBL, [PU3MBL, IWIMHIpA, KOHYcCa,
[1apa;yMeHue H300pakaTb MHOTOTPAaHHHUKHU M|
[NOBEPXHOCTU BpAIICHUSA, UX CEYEHUS OT PYKH, C
[IOMOIIBI0  YEPTEKHBIX  MHCTPYMEHTOB M|
DICKTPOHHBIX CPEACTB; YMETh pPaclO3HaBaTh
CUMMETPHIO B IIPOCTPAHCTBE; YMETH
[PaCIIO3HaBaTh IPABWIbHBIE MHOTOIPAHHUKY;
YMETh ONEpUPOBATh MTOHATUSMH:
[IPSIMOYTOJIbHAS cucremMa KOOpJMHAT,
KOOpDAMHATBl TOYKH, BEKTOpP, KOOpPJIMHATH]
BEKTOPA, CKAJSIPHOE IIPOU3BEICHUE, YTOJI MEKLY)
BEKTOpPAaMH, CYMMa BEKTOPOB, IIPOU3BEIACHUE
BEKTOpa Ha 4YHUCJIO; HAXOAUThb C IIOMOILBIO
M3Y4eHHBIX (OPMYNl KOOPAMHATHI CEPEIUHBI
OTpE3Ka, PACCTOSHUE MEKY IBYMs TOYKAMHU

[TPOSIBIEHUIO MIMPOKOW APYAHULIUU B
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[Pa3HBIX o0macTsax 3HaHUMH,
[TOCTOSIHHO MOBBILIATD CBOI]
00pa30oBaTeNbHBIA U  KYJIbTYPHBIN
YPOBEHB;

0) CAaMOKOHTPOIIb:

ICIIOJIb30BaTh TMpUEMBl pediekcun

JUIsT  OLIEHKM CUTYyallud, BbIOOpa
BEpPHOTO PEIICHUS;
- yMEThb OIICHUBAaTb PUCKU U

CBOCBPCMCHHO IMPUHHUMATh PCIICHUS]
110 UX CHMIXKCHHUIO,

B) SMOLIMOHAJILHBIN MHTEIIJIEKT,
[IpeIIOoIararoni

C(POPMHUPOBAHHOCTB:!

BHYTPEHHEHN MOTHUBAIUH,
BKJIFOYAIOLIEN CTpEMJICHUE K|
NTOCTHDKEHUIO LE€IM U  YCIexy,
OIITHUMHU3M, VMHULMaTUBHOCTD,

[YMEHHE JIeMCTBOBAT,
CBOUX BO3MOXKHOCTEH;
SMIIaTHH, BKJTIOYAIOIICH
CITOCOOHOCTH IMOHUMAaTh
PMOIIMOHAIBHOE COCTOSIHHE JPYTHUX,
YUUTBIBATh €r0 MPHU OCYIIECTBICHUN
KOMMYHHKAITUH, CIIOCOOHOCTh K
COUYYBCTBHIO M CONIEPEKUBAHUIO;
COIHAIBHBIX HABBIKOB,
BKJTFOYAIOIITAX CIIOCOOHOCTH|
BEICTPAUBATH OTHOIICHHUS C APYTUMHU
ITIObMU, 3a00TUTHCSA, TMPOSIBIATH
MHTEpEC U pa3peniaTb KOHMIUKTHI

ucxoasa M3

OK 04 D dexTrBHO
B3aMOJICHCTBOBATh 1
paboTaTh B KOJJIEKTHBE
1 KOMaH]IC

FOTOBHOCTb K  CaMOpa3BUTHIO,
CaMOCTOATEIIBHOCTH u
CaMOOIIPEEIICHUIO;

-OBJIa/ICHUE  HaBbIKaMH  y4eOHO-
ICCIIE0BATENIBCKOM, ITPOEKTHOM H
COITMAJIBHOM AeSITEIbHOCTH;
OBnaneHne YHUBEpPCaJIbHBIMU
KOMMYHMKAaTUBHBIMU J€HCTBUSMMU:
0) COBMECTHas A€ATEIbHOCTD:
MOHMMAaThb W  HUCHOJIb30BaTh
[IpeUMYyIIeCTBAa  KOMaHJHOM U
MHMBUAYAIbHON paboThI;
IIPUHUMATh L€ COBMECTHOU
NesITeIbHOCTH, OpPTraHU30BBIBATH U
KOOpAMHUPOBaTh ACHCTBHUS IO €€
NTOCTHDKEHHMIO:  COCTABJIATh  IUIAH
NICHCTBUM, pPAcCHpelesaTs pOau ¢
y4eTOM MHEHUI Y4aCTHUKOB
00CYX/1aTh pe3yabTaThl COBMECTHOU
[paboTHI;

KOOPJAMHUPOBAaTbh U BBIIOJIHATH
paboTy B YCJOBHUSX peajbHOTO,

- YMEThb OMNEpPUpPOBATh MOHATUSAMU: CIy4dailHBIN
ONBIT W CIy4alHOE COOBITHE, BEPOSTHOCTH
CIIy4aifHOTO  COOBITHS; YMETh  BBIYUCIATH
BEPOSITHOCTh C HCIOJL30BaHUEM TpadUUeCKUX
METOJIOB; MPUMEHSITh (OPMYIBI CIOXKEHUS U
[YMHOXKEHUSI  BEPOSITHOCTEH, KOMOWHATOPHEIC
bakTel u  (QopMynBl TpHU pelIeHWH  3ajady;
OIICHUBATH BEPOSATHOCTH PEATBHBIX COOBITHI;
BHAKOMCTBO CO CIIyYaiiHBIMH  BEIMYHMHAMH,
YMEHHE TIPUBOJIUTH TPHUMEPHI  IPOSBICHUS
3aKoHAa OONBIIMX YHCET B MPHUPOJHBIX H
OOIIECTBEHHEBIX SBJICHUIX;

yMETh CBOOOJHO OIEPUPOBATH MOHATHSIMHU:
CTETIeHb C IIeTBIM  TI0Ka3aTesieM, KOPEHB
HATypaJIbHON CTETICHH, CTETIEeHb C
[pallMOHAIFHBIM ~ TIOKa3aTeleM, CTENeHb  C
eCTBUTENEHBIM (BEIIeCTBEHHBIM)
MoKaszaTesieM, JIorapu(m 4rciia, CHHYC, KOCHHYC
1 TAHT€HC TIPOM3BOJIBHOTO YHCTIA;

- yMeTh CBOOOJHO OIEPHUPOBATH TOHATHSIMHU:
rpaduk  ¢yHkuumu,  oOpatHas  QyHKIUS,
KOMITO3UIUS  (QYHKIMMA, JUHEHHAs QyHKINS,

BUPTYAJILHOTO 4|

KBaJgpaTuiHas (yHKIMS, CTereHHast (QYHKIHS C
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KOMOWHUPOBAaHHOTO
B3aMMOJCHCTBUS;

- OCYIIECTBIISITh MTO3UTUBHOE
CTpPaTeTHYeCKOe IOBEICHUE B

[PA3TTMYHBIX CHUTYaIUSIX, MPOSBISTH
TBOPYECTBO W BOOOpaXKCHHE, OBITH
MHUITUATHBHBIM.

OBnaneHue YHHUBEpPCaIbHBIMU
PETYJIATUBHBIMU JICHCTBUSMU:

') IPUHATHE Ce0s U APYTUX JIIOJICH:

- IPUHUMATh MOTHBBI U apTyMEHTHI
Npyrux — JroAed  [pU aHaIu3e
[PE3YIIBTATOB IEATEIHHOCTH;

- [pU3HABaTh CBOE MPAaBO U MPaBO
IPYTUX JIIOJIEH Ha OIINOKY;

- pa3BUBaTh CIIOCOOHOCTH MMOHUMATH
MUD C TTO3UIUU IPYTOro YeJIOBEKa

[eNbIM ~ TIOKa3aTeleM, TPUTOHOMETPHUYECKHE
(dbyHKIMM, oOpaTHBIE  TPUTOHOMETPHUUYECKUE
(GyHKIMH, TMOKa3aTelbHas W JorapupMuieckas

(byHKIIMHM; yMETh CTPOUTH Tpaduku (HYHKIIHH,
BHITTOJTHATH npeoOpa3oBaHUs rpauKoB
(b yHKIIHI;

- YMEThb HUCHOJIb30BaTh rpaduku GyHKIMA 115
M3y4CHUSI TIPOLECCOB M 3aBUCHMOCTEH IpH
[PEILICHUH 3a/1a4 U3 JAPYIHX y4eOHBIX IPEAMETOB
W U3 peabHOM XM3HHW; BBIpakaTh (HOpMYyJIaMH
3aBHCUMOCTH MEX/y BEJTMUYNHAMH;

- CBOOO/IHO OINEPUPOBATH MOHATHSIMU: YETHOCTD
(GyHKINY, NEPUOANYHOCTD ¢byHKuuy,
OTpPaHMYECHHOCTh  (DYHKIHMH,  MOHOTOHHOCTb
(byHKIMH, SKCTpeMyM (YHKIHMH, HauOoOJbIIee U
HarMEHbIIIEee 3HAYCHHS byHKIMH Ha|
MPOMEKYTKE; YMETh MPOBOJIUTH HCCIICAOBAHHE
(b yHKIUY;

- YMETb WCIOJb30BaTh CBOWCTBA M TpaduKu
(YHKIMIA U pelIeHus] ypaBHEHHUH, HEPABEHCTB
M 33724 C TapamMeTpaMu; H300pakaTh Ha
KOOPJMHATHOM IJIOCKOCTH MHOKECTBA PELICHUH
ypaBHEHHIA, HEPABEHCTB U MX CHCTEM

OK 05 OcyecTBiATh
YCTHYIO U TUCBMEHHYIO
KOMMYHHKAITUIO Ha
rocyJaapCTBEHHOM
s13p1KE Poccuiickoit
Denepanny ¢ yaueToM
0COOEHHOCTEH
COIIMAILHOTO 1
KYJIbTYPHOTO
KOHTEKCTa

B obnactu
BOCITUTAHUS:

- ACTETUYECKOE OTHOIICHUE K MHPY,
BKJIFOYAsi ICTCTHKY ObITA, HAYIHOTO

O3CTCTHYCCKOI'O|

)4l TEXHUYECKOIO TBOPYECTBA,
cropta, Tpyda H OOIIECTBEHHBIX
OTHOIIICHHUH;

- CIIOCOOHOCTh  BOCHPHHHUMATh
[pa3InyHbIE BHUIbI HCKYCCTBA,
TPaIUIid W TBOPUYECTBO CBOETO WU
IPYrux Hapo/IOB, OIIYIIATh
PMOILIMOHAIBHOE BO3/ICHCTBHE
ICKYCCTBa;

- YOSXXJICHHOCTh B 3HAYMMOCTH JIJIsI
ITMIHOCTHU u oO1recTBa
OTECUECCTBEHHOTO i MHUPOBOTO,
MCKYCCTBA, STHUYECKHX
KYJIbTYPHBIX TPAIUIIUNA U HAPOJTHOTO
TBOPYECTBA;

- TOTOBHOCTh K CaMOBBIPQKEHHUIO B
[Pa3HBIX BHUAX UCKYCCTBA,

CTpEMJICHHE TPOSBIATH KadecTBa
TBOPYECKOM JIMYHOCTH;

OBnageHue YHUBEpCAIbHBIMU
KOMMYHUKAaTUBHBIMH JICHCTBUSMU:
a) oOmeHue:

- OCYIIECTBJISITH KOMMYHUKALIUU BO
Bcex cdepax KU3HH;

YMETh ONEPUPOBATh TOHITHIMHU:
apudmernueckoe, MeauaHa, HaWOOJbIIEe U
HaMMCHBIIICE 3HAYCHHUs, pa3Max, TUCIICPCHS,
CTaHJApTHOE OTKJIOHEHHE YHCIIOBOTO Hab0pa;
YMEHHE U3BIIEKATD, UHTEPIPETUPOBATH
MH(OPMAIIHIO, MTPEICTABICHHYIO B TaOIHIIaX, HA|
muarpammax, rpadukax, OTpa)karonlyr CBOMCTBA]
[PC€ATIBHBIX IMPOLCCCOB U ﬂBHeHHﬁ; MMPEaACTABJIATDH|
MHGOPMAIIHIO C MOMOIIBI0 TaOJIHIl U TUATPAMM;
MCCIIeIOBaTh CTATUCTHYCCKHE JaHHBIC, B TOM|
YKclie ¢ TPUMEHEHHEM TpadUuecKux METOIO0B U
PIICKTPOHHBIX CPEJICTB;

YMETh ONEPUpPOBATh TMOHATUSMHU: TOUKA,
MpsiMasi, JIOCKOCTh, MPOCTPAHCTBO, JBYIPaHHBIN
yrou, CKpEIIMBaOIINecs npsiMbIE,
MapauieIbHOCTD " MEPIICHIUKYIIIPHOCTD
MPSMBIX M IJIOCKOCTEH, YroJ MEXAY MPSMBIMH,
[YTOJT MKy TIPSIMOU U TUIOCKOCTBIO, YTOJI MEXKTY)|
[JIOCKOCTSIMH,  PacCTOSTHUE OT TOYKH  JIO|
TIJIOCKOCTH, pacCcTodgHuc MCXKOY IMPSAMBIMH,
[PACCTOSIHUE MEX]TY IITOCKOCTSIMH;

YMETb HCIIOJB30BaTh IIpHU PCIICHHUM 3ajayd
M3y4eHHbIE (DaKThl U TEOPEMBI TIAHUMETPUH;
[YMEHHE OLIEHUBAThL  pa3Mephl 00BEKTOB
OKPYKAIOIIEeT0 MUpa

cp€aHee

- pacrmo3HaBaTh  HeBepOaJbHBIC
cpencTBa  OOINEHMSA,  IOHMMATh
BHAYCHWE  COIMAJIBbHBIX  3HAKOB,

15



0CO3HAHHOE ITOBE/ICHHE
Ha OCHOBE
TpaJIUIIMOHHBIX
0011IeUeIOBEUECKUX
LICHHOCTEH, B TOM
YUCIIE C YYETOM
rapMOHHU3AIUU
MEKHALIMOHAIBHBIX U
MEKPETUTHO3HBIX
OTHOIIICHUM,
[MPUMEHSATh CTaHAAPThI
QHTUKOPPYIIIUOHHOTO
[MOBEICHUS

OCHOBE JTyXOBHO-HPABCTBEHHBIX|
LIECHHOCTEN HaponoB Poccuiickoif]
Denepauy,  UCTOPUYECKUX U
HAIIMOHAJIbHO-KYJIbTYPHBIX
Tpaaului, (GOPMHUPOBAHUE CHCTEMBI
BHAYUMBIX TICHHOCTHO-CMBICIIOBBIX]
YCTaHOBOK,  AHTHUKOPPYIIIMOHHOTO
MUPOBO33PEHUsSI,  MPABOCO3HAHMS,
PKOJIOTHYECKON KYJBTYPHI,
CIIOCOOHOCTH  CTaBUTh IEIH U
CTPOUTDH >KU3HEHHBIE IJIaHbL;

B yactu TpaXXJaHCKOI'O BOCIIUTAHUSA:
OCO3HaHHE CBOMX
[KOHCTUTYIHTMOHHBIX npaB H
00s13aHHOCTEH, yBakKeHHE 3aKOHAa U

[IpaBOIOPSI/IKA;

- MIPUHSATHE TPaTUIIMOHHBIX
HalMOHAILHEIX, OOIIEYEIOBEYECKHIX
F'YMaHHCTUYCCKUX U
TeMOKPAaTHYECKHUX IIEHHOCTEIH;

- TOTOBHOCTH TIPOTHBOCTOSTH|
10O AKCTPEMH3MA,
HaIlMOHAIN3Ma, KceHogoOuwu,
ITMCKPUMHUHALIMK 110  COLMAIbHBIM,
[PEITUTHO3HBIM, PacoBbIM,

HallMOHATBHBIM MPU3HAKAM;
TOTOBHOCTh BECTH COBMECTHYIO
e TeTbHOCTh B WHTEpecax
Ipa)XIaHCKOTO o0I111ecTBa,
y9acCTBOBaTh B CaMOYIPABICHUH B
00111e00pa3oBaTeILHOM
OpraHU3aIii M JIETCKO-FOHOIIECKUX
OpraHu3aIusX;

YMEHHE B3aUMOJICHCTBOBATH
COLIMAIIbHBIMA ~ MHCTUTYTaMu
COOTBETCTBUU C WX (PYyHKIUSIMH
Ha3HAYCHHEM;

- TOTOBHOCTh K TyMaHUTapHOU
BOJIOHTEPCKOU JI€ATETbHOCTH;
MaTpUOTHYECKOTO BOCTIMTAHUS:

- c(hOpMHUPOBAHHOCTh POCCHUICKOU
Pa’KIaHCKOU WJEHTUYHOCTH,

(@]

[pacrio3HaBaTh NPENOCHIIKY
KOH(DIMKTHBIX CUTYyallui ¥ CMATYATh
KOH(JINKTBI,
- Pa3BEpPHYTO M JIOTUYHO H3JIararh
CBOIO TOUKY 3pEHHS c
MCTIOJIB30BAHUEM SI3BIKOBBIX CPEICTB
OK 06 ITposiBnsTh - OCO3HaHHE 00y4aroIUMUCS|- YMETh OIIEPUPOBATH MOHATUSIMHU:
rpaskIaHCKO- [POCCHICKOM IpaKIaHCKOU[IPSAMOYTOJIbHAS CUCTEMa KOOPIMHAT,
[aTPUOTUIECKYIO MICHTUYHOCTH; KOOpAMHATHI TOYKH, BEKTOP, KOOPHMHATHI
[O3UITHIO, - [eJICHANIPABJICHHOE  Pa3BUTHEBEKTOPA, CKATSIPHOE MPOU3BEICHHE, YTOI MEXKITY
IIEeMOHCTPHPOBATH BHYTPCHHEH MO3HMIMU JUYHOCTH HABEKTOPAaMH, CyMMa BEKTOPOB, IPOU3BEICHUE

BEKTOPa HA YMCJI0; HAXOAUTh C TOMOIIBIO
M3YYCHHBIX (POPMYIT KOOPIUHATHI CEPETUHBI
OTpE3Ka, pACCTOSTHUE MEXKAY IBYMs] TOUKAMH;
-yMETb BHIOMPATh MOAXOA[IINNA N3yUEHHBII
METO/I JJIs pEeIICHUs 3a7a4M, pacrlo3HaBaTh
MaTeMaTU4YeCKre PaKkThl 1 MaTeMaTHYECKUE
MOJICJI B MIPUPOJIHBIX U OOIECTBEHHBIX
SIBJICHUSIX, B ICKYCCTBE; YMEHUE TIPUBOIUTD
[IPUMEPbl MATEMAaTUHYECKUX OTKPBITHI
[POCCUIICKOM U MUPOBOM MaTEMAaTUYECKON HAYKH.
- YMETb ONEPUPOBATH MOHATUAMU: CIy4alHbIN
ONBIT W CIy4aliHOE COOBITHE, BEPOSTHOCTH
CIIy4aifHOTO  COOBITHSA;  YMETb  BBIYUCIATH
BEPOSATHOCTh C WCIIOIB30BAHUEM T'papUIeCKHX
METOJIOB; MPUMEHSITh (OPMYIBI CIOXKEHHUS U
[YMHOKCHHUSI ~ BEPOATHOCTEH, KOMOMHATOPHBIC
bakTel u (QopMynbl TpH pEIICHUH 3ajady;
OIICHUBATh BEPOSITHOCTH PEATbHBIX COOBITHIA,
3HAKOMCTBO CO  CIyYallHBIMH  BEJIIMYMHAMU;
YMEHHE TIPUBOJUTH TPUMEPHI  MPOSBIICHHUS]
3aKOoHAa OONBIIMX YHCET B MPUPOAHBIX H
OOIECTBEHHBIX SIBJICHUSX

IMaTPUOTU3MA, YBAXKCHUA K CBOCMY|
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Hapo/y, 4YyBCTBAa OTBETCTBEHHOCTH
rnepen PoaumHoM, ropAaocTv 3a CBOM
Kpaii, cBOXO PonuHy, CBOH S3BIK U

KyJIbTYpYy, MpOLUIOE W HACTOSIIEe
MHOT'OHAIIMOHAJILHOTO Hapo/a)
Poccuu;

- 1ICHHOCTHOE  OTHOULIEHUE K
rOCy1apCTBEHHBIM CHUMBOJIaM,
MCTOPUYECKOMY U MPUPOTHOMY]
HACJIETUIO, namMsATHUKaM,
TpaJuLUsIM HapOJ0B Poccun,

noctwkennsiM  Poccunm B Hayke,
ICKYCCTBE, CIIOPTE, TEXHOJOTHUSX U
TpyAe;

- uuaenHas yOEXKIEHHOCTD,|
FOTOBHOCTh K CIYXCHHUIO U 3aIIUTE
OtedecTBa, OTBETCTBEHHOCTE 3a €ro
Cyns0y;

OCBOCHHEBIC
00yUYaIOIUMUCIMEXKIIPEMETHBIE
[MOHSTHS U YHUBEPCAJIbHBIC yUeOHBIC

- OCYHICCTBJIATH HeHeHaHpaBHeHHBH\/'I
[OWCK  TIepeHoca  CPEeICTB W

neiicTBus (perynsTUBHBbIE,

[M03HAaBATEIbHEIC,

KOMMYHHUKATHBHBIE);

- CIIOCOOHOCTh MX HCIOJb30BaHUS B

[I03HABAaTEIbHOM M  COLMAILHOU

[PaKTHKE, TOTOBHOCTB K

CaMOCTOSITENIbHOMY IIJIAHUPOBAHUIO

148 OCYILIECTBIICHUIO yueOHOU

NesITeIbHOCTH, OpraHu3aIlH

yaeOHOro COTpYJIHUYECTBA C

[e1arorMyecKUMM  pabOTHUKAMHU U

CBEpCTHHKAMH, K  YYacTHIO B

[IOCTPOCHUU WH/IMBUYaJIbHOM

00pa3oBaTeIbHON TPAaeKTOPUH;

- OBJIaZICHHE HaBbIKAaMU y4eOHO-

MICCIIEA0BATENBCKOM, IPOEKTHON U

COLMAJIBHON JeSTeIbHOCTH
OK 07 CogeiicTBoBaTh |- HE  NpUHUMATh  JIEHCTBUS| YMETh OIEPUPOBATH MOHATUSAMHU: (DYHKLHSA,
COXPaHEHHIO [IPUHOCSIIME BpEeI OKpYyKalollehHenpepbIBHAS byHKIMA, IIPOM3BOJIHAS,
OKpY’KaIOIIeH Cpeabl, [Cpere; MepBooOpa3Hasi,  ONpEACICHHBI  WHTErpa,
pecypcocOepexxeHuto, |- yMETh MIPOTHO3UPOBATHyMETh HAXOJIUTHh IPOU3BOJAHBIE 3JIEMEHTAPHBIX
[IPUMEHSTH 3HaHUS 00 [HEOIArONMPHUITHBIE  AKOJIOTHYECKHE(DYHKIINH, HMCIIONB3Ysl CIpPAaBOYHBIE MaTEepPHAaIbL;
M3MEHEHUU KJIMMaTa, [[IOCJIEJCTBUA  IpeIIpHHUMAaEeMbIXCCIeI0BaTh B MPOCTEUIIMX Ciydasx (yHKIHUN
[TPUHITUTIBI NeiicTBU, TPEeIOTBpAIATh UX; HAa MOHOTOHHOCTh, HAXOIHWTh HaWOONBIINE H
OepeKITMBOTO - PaCIIMPHUTH OMBIT JAEATEIbHOCTUHAMMEHBIINE 3HAYeHHs (QYHKIUI; CTPOUTH
[TPOM3BOJICTBA, PKOJIOTUYECKON HANPaBJICHHOCTH; [padUKd MHOTOWICHOB C  HCIIOJIb30BaHUEM
B PEKTUBHO - paspabarbIBaTh IUIaH peLICHUs@IIapaTa MaTeMaTH4eCKOTro aHamn3a;
leiicTBOBATh B MpoOJIeMBl € YYeTOM  aHAIM3A[PUMEHSTh MPOU3BOJHYIO TPH PEIICHWH 3a/1ad
Upe3BbIUAHBIX MMEIOIIMXCS ~ MaTepuajbHBIX  MHA JIBI)KEHUE, pemarb PaKTUKO-
CUTYyaIHsx HEeMaTepHaJIbHBIX PECYPCOB; OPHECHTHPOBAaHHBIE 33a7aud Ha HAWOOJBIINE U

HAMMCHLIINC 3HAYCHUSA, HAa HAXOXICHUC IIYTH,
CKOPOCTH M YCKOPCHHS;

CI1I0c000B JIEUCTBUSA B

- YMCTL OIICPHUPOBATH NMOHATUAMU:. NBUKCHHUC B
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podeccnoHaBbHYIO Cpeny;
- yMeTh TEPEHOCUTh 3HAHUS

o0acTh KU3HEACATCIIBHOCTH,

HpaKTH‘lCCKOﬁ 3HAa4YUMOCTHU,

BHOCUTDH KOPPEKTUBEBI

COOTBCTCTBHEC PE3YJILTATOB LCIISAM

- 1aBaTb OLCHKY HOBLIM CUTYaAlUIM,

NICATCIIBHOCTD, OLICHUBATh

[IPOCTPAHCTBE, noJ00HbBIE burypsi B
BIPOCTPAHCTBE;  KCIIOJIb30BAaTh  OTHOIICHHE

[MO3HABATEIBHYI0 M MPAKTUYECKYIO[UIOMAACH MOBEPXHOCTEH U 00BEMOB MOJOOHBIX

(buryp npu peuieHuu 3aaay;

- mpejaratb HOBBIE IPOEKTBL- YMETb BBIYUCIISATH T€OMETPUUYECKUE BEIUYHHBI
OIICHUBAaTh  HWJEW C  TO3WIUHU|(IJIMHA, YyroJ, IUIomaab, OO0BEM, TUIONIAIb
HOBHM3HBI, OPUTHHAIILHOCTU,TIOBEPXHOCTH ), UCIIOJIb3Ysl U3yYCHHBIE (HOPMYITBI

1 MCTOAbI

B

Taxke TUCHMITIMHA UMEET 3HaUYeHHUE MpH (HOPMUPOBAHUN

U pa3BUTHH MPOGECCHOHATBHBIX KOMIIETEHITHIA:

Bujabl aesiTeIbHOCTH

Koa u HauMeHOBaHMe
KOMIICTCHIIUU

1 Opranu3zanus nepeBo304HOro IMpoiiecca (1o Buaam).

[1K.1.1BbInoaHATE onepamnuu 1o OCylecTBICHUIO
[IEPEBO30YHOI0 Ipoliecca ¢ IPUMEHEHUEM
COBPEMEHHBIX HH(POPMAITUOHHBIX TEXHOJIOTUI
yIpaBJIEHUS IEPEBO3KAMH.

[1K.1.20pranu3oBbiBaTh  pabOTy mepcoHaa IO
obecrieyeHnI0 06€30IIaCHOCTH MEPEBO30K U BHIOOPY
ONTUMANBHBIX PEHICHUN ImpHU padoTax B YCIOBHUAX
HECTaH/IapTHBIX U

aBapUIHBIX CUTYyaLUH.

[TK.1.30¢dopmisats JIOKYMEHTHI,
perJaMeHTHPYIOIINE OpraHU3aIUI0 EPEBO30YHOTO
mporecca.

20pranuzanyst ~ CEpBHUCHOTO  OOCIHY)KMBaHHMs  Ha
TpaHcnopTe (110 BUJaM).

I1K.2.10pranu3oBsiBaTh paboOTy NepcoHana 10
IUIAHUPOBAHUIO U OpPraHM3ali TEePEeBO30YHOTO
nporecca.

[1K.2.200ecneunBars O€30I1aCHOCTL IBUXEHUSA U
pemath npodecCHOHANBHBIC 3aa4l MOCPEICTBOM
MIPUMEHEHUS] HOPMATUBHO-TIPABOBBIX JOKYMEHTOB.

[1K.2.30pranu3oBsiBaTh paboOTy NepcoOHana 1o
TEXHOJIOTHYECKOMY 00CITy’)KUBaHUIO
IIEPEBO30YHOrO IpolLecca.

30praHu3zanys TpaHCIIOPTHO-JTOTUCTHYECKOM
JEATeNLHOCTH (110 BUAAM).

I1IK. 3.10pranu3oBbiBaTh paboOTy MepcoHasa 10
00paboTKe  TEPEeBO30YHBIX  JIOKYMEHTOB U

OCYHICCTBJICHUIO pacucToB 3a YCIyru,
MpeaoCTaBIACMEBIC TPaHCIIOPTHBIMHA
OpraHu3alusAMu.

[TK.3.2006ecnieunBaTh OCYIIECTBICHHE IMpoliecca
yhpaBiIeHUs MepeBO3KaMu Ha OCHOBE
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JIOTUCTUYECKOU KOHOCIIMKM U OpPTraHHU30BbLIBATH
panMoOHAIBFHYIO TIEpepadOTKy IPY30B.

[TK.3.31Ipumenars B npodecCHOHAIbHON
JIeATETbHOCTH OCHOBHBIE MOJIOKEHMUS,
pEryiupymollrie B3auMOOTHOIIICHHUS TOJIb30BaTeel
TPAHCIIOPTA U MEPEBO3YHUKA.
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2. CTpyKTypa 1 coaep:kaHue 0011e00pa3oBaTeIbHOI 1 CHUIITTHHbBI

2.1. O0beM JUCHUILINHBI U BU/bI y4e0HOH padoThI

Buja yueOHoii padoThI

Oovem ¢ uacax

MaxkcuMajbHas 480
O01beM 00pa3oBaTeIbHON MPOrpaMMBbI AU CHUTITTHHBI 316
B T.4.

OcHOBHOE cojiep:KaHue 316
BT. U..

TeopeTudeckoe o0ydeHue 224
PAKTUYECKHUE 3aHSITUS 31
KOHTPOJIbHBIE paOOTHI 12
IIpodeccuoHaILHO-OPHEHTHPOBAHHOE CO/lep:KaHue (co/lep:KaHue 49
NPHUKJIATHOT0 MOYJISA)

BT. U..

TeopeTudeckoe o0ydeHue 4
IIPaKTUYECKUE 3aHATUS 45
caMoCTOsITeIbHAsA padoTa 158
NuauBuaya bHbI IPOEKT(0a/ien) aa
ITpomexxkyTounasi arrecTainus (IK3aMeH) 6
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2.2. TemaTn4yecKuil IJIaH M coJepP:KaHUE TUCIHIIMHBI

Conep:xanue yueOHOro Marepuasa (0CHOBHOe U PO ecCHuOHAIBHO-

HaumeHoBaHue pa3ieioB . O0bem | ®opmupyembie
" Tem OPUEHTHPOBAHHOE), JIA00PATOPHbIE U NPAKTUYECKHUE 3aHATHUS, IPUKJIATHOMI 4acoB | KOMIETEHIHH
MOAYJIb (IIPH HAJTUYMH)
1 2 3 4
OcHoBHoOe coJep/kaHue
Paznen 1. IloBTopeHme 19
Kypca MaTeMaTUKHU
OCHOBHOM IIKOJIbI
Tema 1.1Heap u 3apaum | Conepkanue ydeOHOro Marepuana
MaTeMaTHKHU npu | ba3oBble 3HaHMS U YMEHHUs MO MaTeMaTHKe B MPOo(ecCHOHANbHON U B MOBCEIHEBHOM
OCBOCHHUH JIESTEITLHOCTH.
CHeNHAJTbHOCTH KomMmOuHupoBanHoe 3aHsTue 1
Tema 1.2Yucna n | Coneprkanue yueOHOTO MaTtepuaa
BbIYMCJICHHS. JleiicTBHUsL HaJ MOJIOKHUTEIFHBIMA W OTPHIIATCIHLHBIMUA YHCIAMH, OOBIKHOBCHHBIMU H
Bripakenus M | JeCATHYHBIMH  ApoOsmMu.JleicTBus co  cTemeHsMH, (QOpMYJIbl  COKPAIEHHOTO
npeoGpa3oBaHus YMHOYKEHHS. 2
KomOuanpoBaHHOE 3aHATHE OK-01. OK-02
Tema 1.3 T'eomerpusi Ha | [IpodeccnoHaILHO-OPUEHTUPOBAHHOE coJep:KaHue (CoAep:KaHHe NPUKJIATHOTO OK-03’ OK-0 4’
IUIOCKOCTH MOJ1YJIst) OK-OS: OK-06:
I[IpakTH4yeckoe 3aHsATHE OK-07
1. Beruucnenue miomaaei miockux Guryp c 1K 1.2,3
2. PenieHre mpakTHKO-OpUEHTUPOBAHHBIX 33724 M0 T€OMETPUH Ha MIOCKOCTH
Tema 1.4 IIpouentHble | IIpakTHueckoe 3aHsTHE
BbIYMCJICHUS 3. Haxox1eHrue npocThIX MPOLEHTOB
4. BerancneHnue mporeHTOB pa3InyHbIMHU CIIOCO0aMu 4
5. BeruucrieHne ClI0KHBIX TPOIICHTOB
6. Pemenue 3aga4 Ha MPOLICHTHI
Tema 1.5 YpaBhenuss u | IIpakruueckoe 3anstue
HEpaBeHCTBA 7. PelieHne MTMHENHBIX, KBaIPAaTHBIX, YPABHEHUN U HEPABEHCTB
8. Pemenue n1poOHO-ITMHEHHBIX, ypaBHEHUH 1 HEPAaBEHCTB 2
Tema 1.6Cucremsnl | Conepxanne ydeOHOTo MaTepuasia

yPaBHEHUI "

Crioco0Obl pemieHusi cucTeM JIMHeHHbIX ypaBHeHMH. IlomsTtus: marpuna 2x2 u 3x3,
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HEpPaBEHCTB onpeaenutens MaTpulibl. Meton I'aycca. Cuctembl HEMMHENHBIX ypaBHEHUNH. CUCTEMBI
HEPABCHCTB

KomMmOuHnpoBanHoe 3aHsTue

Tema 1.7Bxoanoii | Conepxanue yueOHOro Marepuaa

KOHTPOJIb Berunicnenus u npeoOpa3oBaHusl. YpaBHEHUsI U HepaBeHCTBA. 'eoMeTpusi Ha MIIOCKOCTH

KonTponbnas pabota

CamocrosTenbHble paboTh

CocraBneHue 3aqad € MOPEIOCTaBICHUEM 3TaJOHOB OTBETOB: «JleficTBUS Haj JEWCTBUTEIBHBIMUA YHCIIAMUY.
CocraBieHue 3ajad C MPEIOCTABICHUEM HTAJOHOB OTBETOB: «JleWCTBUS Hal  OOBIKHOBEHHBIMU JPOOSIMI.
CocraBienue 3anau «JledcTBUsS HaJ AecATHUHBIMU ApoOsmu». CocTtaBiieHue 3aiad Ha nponopuuioo. CocTaBieHue
3amau  «lIpoctbie mpoueHtb». CocraBnenue 3amady  «CrnoxHble npoueHTb». Coobuenue «IIpubamxEénHble
BbluuciieHus». CocTaBieHUe 3ajjau Ha BeIYMCICHHE IUIolaied miockux ¢uryp. CocraBiieHue 3ajayd Ha JAEHCTBHS CO
crenensimu. Coobmenune «Matpuna 2x2, 3x3, onpeaenurensy. [Ipesenranus «Metoxa ["ayccay. [Ipesenramus «Meron
Kpamepay. [Ipesentanus «I'paduueckuiit METOJ peIIeHus: CUCTEM YpaBHEHUI»

13

Paznen 2 Ilpsimble m
MJIOCKOCTH B
NPOCTPAHCTBE

17

Tema 2.1 OcHoBuble | Conepxkanue y4eOHOro MaTepuana

NOHATHA cTepeomeTpuu. | [Ipenmer crepeomerpun. OCHOBHBIE TIOHATHS  (TOYKa, MpsMas, IUIOCKOCTb,
PacnoJioikenue mnpsiMbIX | ipocTpaHcTBO). OCHOBHBIE aKCHOMBI cTepeoMeTpui. Ilepecekaroniecs, mapauieiabHble
U IJIOCKOCTei U CKpemuBaronmecs: mnpsMeie. [Ipu3HaK M CBOWCTBO CKPEIIMBAFOIIUXCS IPSIMBIX.
OCHOBHBIC IPOCTPAHCTBEHHBIC (QUTYPHI.

KOM6I/IHI/IpOBaHHOC 3aHATHUC

Tema 2.2 Copepxkanne y4eOHOro MaTepuana

IMapannenbHocTh [TapannensHple mnpsMas u  1wiockocTe. Ompenenenue. Ilpusnak. CaoiictBa (c
NpsAAMBIX, NOpPAMOM M | 1okazareiabcTBOM). [lapamnensHsle mnockoctu. Omnpenenenue. [Ipusnak. CBoiicTBa (c
IUIOCKOCTH, IVIOCKOCTEeH | J0Ka3arenbcTBOM). Terpasap M ero sjieMeHThl. [lapannenenumnen M €ro 3JI€MEHTHI.
CBoiicTBa NMPOTUBONOJIOKHBIX I'PAHEW M JIuaroHaned napasienenunena. Ilocrpoenue
ceyeHuil. Pemenue 3agay.

KoMmOnHMpOBaHHOE 3aHSTHE

Tema 2.3 Coneprkanue yueOHOro MaTepuasa
I[epnenauKyasipHOCTH [lepnennukynspubie mnpsimble. IlapamienbHble TOpsMble, NEPHEHAUKYISPHBIE K
NPSIMBIX, IPSAMOI 1 TIockocTd. [Ipu3HAK MepHeHINKYISIPHOCTH TPSMOW M THIOCKOCTH. J[0Ka3aTelbCTRBO.

IUIOCKOCTH, IIOcKocTel | [lepnennukynsap u  HawioHHas.  [lepnenaukymnspHble  MmiIockocTH.  [Ipu3Hak
NEepIeHIUKYIIpHOCTH TockocTel. JlokazaTenbcTBo.PaccTosiHus B mpocTpaHcTBe

OK-01, OK-02,
OK-03, OK-04,
OK-05, OK-06,

OK-07
IIK 1.2,3
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KomOuHMpoBaHHOE 3aHATHE

Tema 2.4 Teopema o Tpex

Copnepxanue yueOHOro MaTepuana

neprneHIuKyJsipax =
Teopema o0 Tpex mnepneHIUKyJsgpax. Jloka3aTenbCTBO. YTOJA MEXAYy MNOpSIMON U 2
IUIOCKOCTBIO. YTOJI MEXAY MIIOCKOCTSIMHU
KomOuHnpoBanHoe 3aHsTHe
Tema 2.5 IIpodeccnonaIbHO-OPHEHTHPOBAHHOE CO/epPKaHue (colep:KaHue MPUKJIATHOIO
IMapaJuienbHble, MOYJIsT)
nepneHAuKYyJIsIpHbIE, [TpakTnueckoe 3aHsaTue
CKpelIUBaIoIuecs 9 . Pemenue 3a1a4 ¢ IpUMEHEHHEM aKCHOM CTEPEOMETPHH 3
npsiMble 10. Pemenue 3a/1a4 Ha MapauieIbHOCTh B IPOCTPAHCTBE
11. Pemenue 3a7a4 Ha MEPIEHIUKYISIPHOCTD B POCTPAHCTBE
Tema 2.6 Pemenne 3agau. | Copepkanue yueOHOro Marepuana
IIpsMble M MI0CKOCTH B | PacmosniokeHHe MPSMBIX M IJIOCKOCTEH B MpocTpaHcTBe. lleprneHauKynspHOCTE U
NPOCTPAHCTBE NapajuIeJIbHOCTb NPSIMBIX U M1ockocTel. CKpemuBaromuecs npsimble
KonTponbnas pabota 2
CamocrosTenbHbIe PadOThI 14
Hoknan «Axcuombl crepeoMerpun». CooOmenue «CrnenctBus akcuoMm crepeomerpuu». CocTaBieHHE 3a1ady
«[TapannenbHOCTh NPSIMBIX M IUIOCKOCTEM». PernieHue 3amay Ha TOTOBBIX depTekax. PerieHue 3amady Ha TOTOBBIX
yeprexax. Joxnan «llapannensHoe NpoeKTHpOBaHUE MPH U300paKEHUHM MPOCTPAHCTBEHHBIX Guryp». CoobuieHue
«[TapannenbHOCTh TpsSIMBIX M MUIOCKOCTel». CocraBineHue 3amau «lleprneHauKyaIsspHOCTh MPSAMBIX U IUIOCKOCTEM».
Pemenune 3amau Ha rotoBbix uyeprexax. CocraBineHue 3amau «llepnenaukymnsp ¥ HakJIoHHas». Pemenue 3agau Ha
roroBeIX yeprexax. [Ipesenranus «lleprneHaukynsapHOCTh NpsAMBIX U M1ockocTei». Coobmenne «llapamnenenuneny.
Coobmenne «Terparapy.
Pa3nen 3. Koopaunarsl u 16
BEKTOPBI
Tema 3.1dexapTtoBbl | Conepxanne ydeOHOTO MaTepuana OK-01, OK-02,
KOOPIAMHATBI B | JlekapToBbl KOOpAMHATHl B MpocTpaHcTBe. [IpocTeiimme 3amauu B KOOpPJMHATAX. OK-03, OK-04,
NPOCTPAHCTBe. PaccrosiHre Mex Iy ABYMsI TOYKaMH, KOOPAWHATHI CEPEIMHBI OTPE3Ka 4 OK-05, OK-06,
Paccrosinue MERILY KomOunmpoBanHoe 3aHsATHE OK-07
ABYMSI TOYKAMH. MK 1.2,3
Koopaunarsl cepeauHbl
oTpe3Ka

Tema 3.2 BexkTtopsl B

CopepxaHue yaeOHOTo MaTepuana
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NPOCTPaHCTBe. BexTops! B mpocTpancTBe. Cl0XKEHHE U BBIUUTAHUE BEKTOPOB. Y MHOXKEHHE BEKTOPA Ha
Yroa mexay BekTopamu. | yncio. Kommiuanapusle BekTopbl. CKalsipHOE NpOU3BEEHHE BEKTOPOB. PasnokeHue
CxansipHoe BEKTOpPa MO TPEM HEKOMIUIaHApHBIM BekTopaM. KoopauHAThl BEKTOpa, CKaIsIpHOE
NMpou3Be/eHNe BEKTOPOB | IIPOM3BEJCHNE BEKTOPOB B KOOPAMHATAX, YIOJI MEXAYy BEKTOPaMHM, YToJl MEX1y NpsAMOn 6
U IJIOCKOCTBIO, YIOJI MEXY IIOCKOCTSMHU. YPaBHEHUE IIJIOCKOCTH. ['eomeTpHuecKkuil
CMBICJT OTIPEACIIUTEIS 2X2
KomOuHnpoBanHoe 3aHsTHE
Tema 3.3 Ilpaktuko- | [IpodeccuoHaibHO-OpPUEHTHPOBAHHOE COAep:KaHUe (CoAep:KaHMe TNPHUKJIATHOIO
OpPMEHTHPOBAHHbIE MOYJIsT)
3ajaum Ha | [IpakTnueckoe 3aHsTHe
KOOPAUHATHOM 12.PemieHne  MpakTUKO-OPUEHTUPOBAHHBIX 3anad  "JlekapTOBbl KOOpAMHATHI B 4
ILUIOCKOCTH npocTtpancTae"
13. Pemienue npakTUKO-OpUEHTUPOBAaHHBIX 3a7a4 "KooparHaTHas 10CKOCTh"
14. PemieHne mNpPakTUKO-OPUEHTUPOBAHHBIX 3a1ady "BbluncieHue paccTOSHUM U
ioniaiel Ha miockocTu"
15. PemieHue npakTUKO-OpUEHTUPOBAHHBIX 3a7a4 "KoymuecTBeHHbIE pacyeThl"”
Tema 3.4 Pemenue 3aaau. | Coneprkanue ydeOHOro Marepuana
Koopaunarel u BekTOpbI | /lekapTOBBI KOOpIMHATHI B HpoCTpaHcTBe. BekTopsl B mpoctpaHcTBe. CllOKeHUE H
BBIYUTAHHWE BEKTOPOB. YMHOXKEHHE BeKTOpa Ha uucio. KoMiiaHapHble BEKTOPBI.
CkansipHoe Mpou3Be/IeHNE BEKTOPOB. Pa3noikeHue BeKTOpa MO TPEM HEKOMIUIAHAPHBIM
BekTopaM. Ilpocreiimme 3amaun B koopaumHatax. KoopaumHaTbl BEKTOpa, paccTOSIHHUE
MEXly TOUKaMH, KOOPJIMHATHI CEpPEeIMHbI OTPE3Ka, CKAISIPHOE NMPOU3BEACHUE BEKTOPOB
B KOOpJMHATax, YroJl MEXJy BEKTOpPaMH, YroJl MeXJIy NpsMON U IUIOCKOCTBIO, YTOJl 2
MEX1y TJIOCKOCTSIMH
KonrponsHas pabora
CamocrosiTesbHast padora 10
Coobmenne «/lekapToBbl KOOPAUHATHI HA TUIOCKOCTHY. Coobmenne «BekTtopsl Ha TiockocTn». Jloknan «BekTopHoe
npoctpaHcTBoy. Coobmienne «CkaasipHOe IMpou3BeaeHHE BEKTOpoB». CocTaBieHHe 3aqau «YpaBHEHHE MPIMOIi,
mwiockoctd, cheprl». Coobmenune «Croxenue BeKTopoB». CoobmieHue «Bwruntanue BekTopoB». CoobiieHue
«Kommianapuele BekTtopb». Coobmenue «[IpaBuno mnapamnenenunena».  CoctaBieHue 3amgady  «BekTopsl B
MIPOCTPAHCTBEY.
Pasznen 4, OcCHOBBI 38 OK-01, OK-02,
TPUTOHOMETPHH. OK-03, OK-04,
Tpuronomerpuyeckue OK-05, OK-06,
(pyHKuMH OK-07
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Tema 4.1
Tpuronomerpuyeckue
byHkuun
NPOM3BOJILHOIO yria,
ynciaa. Paguannas wu
rpajgyCcHasi Mmepa yrja

CopepxaHne yaeOHOro MaTrepuaa

Pagnannas mepa yrna. IloBopoT ToukuM BOKpYr Hawana koopauHat. OrmpeneneHue
CHUHYyCa, KOCHMHYyCa, TaHI€HCa M KOTaHI'eHca. 3HaKu CHHYCa, KOCHHYyCa, TaHI€HCa U
KOTaHTeHCa 0 YETBEPTAM. 3aBHUCHUMOCTh MEXAY CHHYCOM, KOCHHYCOM, TaHT€HCOM H
KOTaHT'€HCOM OJHOI'0 U TOT'O K€ yria

KOM6I/IHI/Ip0BaHHOC 3aHATUC

Tema 4.2 OcHoOBHBbIE
TPUTOHOMETPHYECKHE
TOK/1eCTBA.

DopMyJbl NPUBEACHUA

Conepkanue yaeOHOro MaTepraia

Tpuronomerpruueckue Toxkaecrsa. CUHYC, KOCUHYC, TAHTC€HC M KOTAHT€HC YIJIOB OH - O.
DopMyIIbl IPUBEACHUS

KOM6I/IHI/Ip0BaHHOC 3aHATHUC

Tema 4.3 Cunyc,
KOCHHYC, TAHT€HC CYMMBI
U Pa3HOCTH JABYX YIJIOB

Cunyc 71 KOCHHYC
JABOMHOIO yrJa.
®opMyJabl MOJOBHHHOIO
yria

Copepxkanne ydeOHOro Marepuana

Cymma u pasHocTb cuHycoB. CymMMa M pa3HOCTb KOCHHYCOB. CHHYC M KOCHUHYC
nBoiHoro  yrina. @opmynbl  [MOJOBMHHOro  yrina. [IpeoOpa3zoBaHus  CyMMBbI
TPUTOHOMETPUUECKUX (PYHKIMH B TMPOU3BEACHUE U TNPOU3BEICHUS B CYMMY.
BeipaxeHue TpuroHoMeTpudeckux (DyHKIMH yepe3 TAHI'€HC MOJIOBUHHOTO apryMEHTa.
ITpeobpa3oBanys NPOCTEHIINX TPUTOHOMETPUUYECKUX BBIPAKEHUN

KOM6I/IHI/Ip0BaHHOC 3aHATHUC

Tema 4.4 ®Oynknum, ux
CBOJNiCTBA. Cnoco0nb1
3a1aHusA PYHKIUH

Copepxkanue ydeOHOro Marepuana

OO6nacTp ompeneneHuss U MHOXECTBO 3HadeHUH ¢yHKuuid. YETHOCTH, HEYETHOCTB,
nepuoanyHoCTh GyHKIMNA. CriocoOb! 3a1aHust PyHKITUN

KOM6I/IHI/IpOBaHHOe 3aHATUC

Tema 4.5
Tpuronomerpuyeckue
(pyHkuum, ux cpoiicrea u
rpaguxku

Copepxkanne y4eOHOro MaTepuana

OOnactp ompeneneHuss U MHOXXECTBO 3HAUEHUM TPUTOHOMETPUYECKUX (DYHKIIMH.
YETrHOCTh, HEUETHOCTD, MEPUOUYHOCTh TPUTOHOMETpUUYECKUX (QyHKuMHA. CBOlcTBa U
rpaduku GyHKIUR y = cOS X, y =sin X, y = tg X, y = ctg X.

Kom0OuHMpoBaHHOE 3aHATHE.

Tema 4.6 IIpakTuueckoe 3aHsTHE

IIpeoOpa3oBanue 16. Cxxatue u pacTskeHue rpa kOB TPUTOHOMETPUYECKHUX (YHKIUH.

rpajguxos 17. IIpeobpazoBanue rpauKOB TPUTOHOMETPUUYECKUX (PYHKIUH
TPUTOHOMETPUYECKUX

byHKumi

Tema 4.7 Onucanue | [IpodeccuoHaILHO-OPUEHTHPOBAHHOE COAep:KaHMe (COoAep:KaHMEe TNPHUKJIATHOIO
NPOU3BOACTBEHHBIX MOYJIsT)

npomecco ¢ MnNOMOIbIO

IIpakTHueckoe 3aHsTHE

IIK 1.2,3
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rpagukoB GyHKIUM 18. Onucanue MpoU3BOJACTBEHHBIX MPOLIECCOB C MOMOIIBIO IPahUKOB PYHKIUI
19. Ucnonws3oBaHWE CBOWCTB TPUTOHOMETPUYECKUX (YHKIHMA B MPOdhecCHOHATBHBIX

3a/1a4ax
Tema 4.8 O6parnbie | Conepxkanue ydeOHOTO MaTepuaa
TPUTOHOMETPUYeCKHUe Ob6parnble Tpuronomerpuyeckue Gynkuu. Mx cBolicTBa u rpaduku
pynxuun 1
KomOuHnpoBaHHOE 3aHATHE
Tema 4.9 CopepxaHne yaeOHOT0 MaTrepuaa
Tpuronomerpnyeckue VYpaBHeHHUe cos X = a. YpaBHEHHE Sin X = a. YpaBHEHHUe tg X = a, ctg X = a. Pemenue
YPaBHEHHS U TPUTOHOMETPUUYECKUX YPAaBHEHUN OCHOBHBIX THUIIOB: IPOCTEHIINE TPUTOHOMETPUYECKHE
HEpPaBEeHCTBA YpaBHEHHSI, CBOJAAIIMECS K KBaJIpaTHBIM, pEUIacMble pPa3IOKEHHEM Ha MHOXXUTEIH, 8
ojiHopoHble.IIpocTeiiine TpUroHoMeTpruYeCcKiue HepaBeHCTBA
Kom0OuH1poBaHHOE 3aHATHE.
Tema 4.10 Cucremsl | Conepxkanue ydeOHOTO MaTepuaa
TPUTOHOMETPHYECKHX CucTeMbl IPOCTEHITNX TPUTOHOMETPUIECKUX YPaBHEHHI 1
yYpPaBHeHMit KomOuHMpoBaHHOE 3aHATHE
Tema 4.11 Pemenune | Conepxkanue ydeOHOro Marepuana
3aaa4 ocHOBBI | [IpeoOpa3oBaHre TPUTOHOMETPUUYECKUX BBIpaKEHUMN. PellleHne TpUroHOMETPUYECKUX
TPUTOHOMETPHH. yYpaBHEHMI U HEPABEHCTB B TOM YHCJIE C UCTIOJIb30BAHUEM CBOMCTB (D yHKIIH. 2
Tpuronomerpuyeckune KonrtponsHas padora
byHkuun
CamocrosrenbHas pabora 18
CocraBinenne mojenu TpuroHomerpuueckoro kpyra. Cocrapienue 3amau «I'pagycHas U paguaHHas Mepbl YIJIOBY.
Coobmenne «OmnpeneneHre TpUroHOMeTpuueckux ¢yHkuui». Coolbmenue «CBONCTBA CHHYCa, KOCHHYCa».
CooOmienne «CBoiicTBa TaHreHca, kotanreHca». Cocrasnenue Ta0auibl « Tpuronomerpuyeckue GyHKIIMH YUCIOBOTO
aprymenTay. Tabnauua «@opmyssl npuBeaeHus». Coobienne «DopMyibl cloxeHus U ux cienctsus». CooOuieHne
«®opMynbl  aBoiHOro yria». Coobmenune «@PopMyabl CyMMbl U Pa3HOCTH TPUTOHOMETPUYEKUX (QYHKIHI.
Harmsinnoe nocobue «I'papuk ¢ynkumu y=sinx». HarnsgHoe mocobue «I'padux dyHkimm y=cosx». Harmsmxoe
nocobue «I'paduk dbyakuum y=tg x». Harnmsannoe mocobue «I'paduk pynkmmu y=ctg x». Coobmenne «ApKCUHYC,
apkkocuHyc». CooOmieHne «ApKTaHIeHC, apKKOTaHTeHC». HarmsaHoe mnoco0ue MO peleHHI0 MpOoCTeHIImX
TPUTOHOMETpUYECKUX ypaBHeHUH. Harmsnnoe mnocobue «IIpeoOpasoBanue TpaduKOB TPUTOHOMETPUUYECKHX
¢bynkuuity. Ipezentanus «O0paTHbIE TPUTOHOMETPHUUECKUE (PYHKITUI
Paspean S. 8

KoMmmiiekcHbie 4ucia

Tema 5.1 Kommniexcubie | Conepikanue yueOHOro Marepuana

qucjaa IToHnsgsTHE KOMIIGKCHOTO YHCIIA. COHpH)KeHHBIC KOMINJICKCHBIC 4YHCJIAa, MOAYJIb U
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apryMeHT  KOMIUIEKCHOro  yucia. @Popma  3amucd  KOMIUIEKCHOIO — YHUCia
(reomeTpuueckasi, TPUrOHOMETpHUECcKas, anredpanyeckas). ApudpmMeTniyeckue 1eHCTBUs
C KOMILJIEKCHBIMU YUCJIAMU

KOM6I/IHI/Ip0BaHHOC 3aHATHC

Tema 5.2IlpumeHenue
KOMILIEKCHBIX YHCeJl

HpaKTI/I‘IeCKOG 3aHATUC

20. IlpymeHeHre KOMIUIEKCHBIX YHCE

21. BpinonHeHne pacyeToB ¢ MOMOUIbI0 KOMIUIEKCHBIX YUCEIL. 4
22. BeinonHeHne apuPpMeTHUeCKUX JAeUCTBUS ¢ KOMIUIEKCHBIMHU YHCIaMH.
23. O3HaKOMIIEHHE C IPUMEPAMHU UCII0JIb30BAHNS KOMIUIEKCHBIX YHCEI
CamocrosiTesibHast padoTa
Coobmenne «KommiekcHele uucnay. Coobuenue «l'eomerpuueckas gopma komisiekcHoro uuciay. CooOuieHue 4
«Tpuronomerpudeckas popma KoMIIeKCHOTO unciia».Coodmenue «Onepanun Hal KOMITIEKCHBIMH YUCIIAMHE.
Pa3znen 6. IlpousBoaHas 39
pyuxkuum, ee
NpUMeHeHue
Tema 6.1 Honstue | Coxepxanue yueOHOro Marepuaia
npousBogHoi. @opmyasl | OnpeneneHue YUCIOBOM IMOCIENOBATENFHOCT U CHOcoObl ee 3amaHus. CBoiicTBa
" NpaBUWJIa | YUCIIOBBIX THocieaoBarenbHOcTell. OmpeneneHue mpezena IOCIEA0BaTEIbHOCTH.
Au(ppepeHuupoBaHNA Beruucnenue npenenos nocinenoBatensHocTeil. [Ipenen ¢pyHkunn Ha GECKOHEYHOCTH. 2
IIpenen ¢pyukiuu B Touke. [Ipupamenue aprymenta. Ilpupamenue pynkuuu. 3anauu,
OPUBOJALIME K TOHATHIO Npou3BOAHOH. OmpeneneHue NPOU3BOAHON. AJITOpPUTM
OTHICKAHHS ITPOU3BOJHOM OK-01, OK-02,
Komb6uHMpoBaHHOE 3aHATHE OK-03, OK-04,
Tema 6.2 IlpousBoanbie | ConepikaHue yueOHOro MaTepuana OK-05, OK-06,
CYMMBI, pasHoctu | Popmynsl nudpdepernumponanus. [Ipasuna nuddepennpoBanus 6 OK-07
Npou3BeIeHus], YaCTHOro | KoMOMHUPOBAHHOE 3aHSTHE IK 1.2,3
Tema 6.3 IIpomssoanbie | Conepkanue ydeOHOTO MaTepuaa
TPUTOHOMETPHYECKUX Onpenenenue ciaoxHOM ¢yHKkuuu. I[Ipou3BomHAs TPUTOHOMETPUYECKHX (DYHKITHA.
¢ynkumii. IIpomssoanas | [IpousBoanas cioxHoM GpyHKINN
CJIOKHOM (PYHKIMHU KomOuHMpOBaHHOE 3aHATHE 3
Tema 6.4 Cogepxanue yaeOHOTO MaTepuana
FGOMeTpl/I‘IGiCKI/II/I CMBICT | Meomerpuueckuit  CMBICH  NPOM3BOAHON  (YHKIMH — YIJIOBOH  KOA(QHUIHEHT
NPOU3BOIHOM 4

KacaTeabHOM K Tpaduky (YHKIMHM B TOYKE. YpaBHEHHE KacaTelbHOM K rpaduky
GyHKIMHU. AJTOPUTM COCTaBIIEHUS! YpaBHEHUS KacaTelbHOH K rpaduky GyHkimu y=f(x
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KomOuHMpoBaHHOE 3aHATHE

Tema 6.5 ®Ousuveckuii
CMBICJI TPOM3BOJAHOH B
npodeccuoHaJIbHBIX
3ajavax

Copepxanue yaueOHOro Marepuana

®u3nueckuil (MEXaHUUYECKHT) CMBICI TPOU3BOJHON — MIHOBEHHAs! CKOPOCTh B MOMEHT
BpeMeHu t: v =S’ (t)

KomOuHupoBanHoe 3anstue

Tema 6.6 Ilousitue o

HpaKTI/I‘IeCKOC 3aHATHUC

24 W3ydeHue MOHATHA M CBOMCTB HENPEPHIBHON (PYHKITUH.
25 IlpuMeHeHue aaropuTMa pelieHns HepaBeHCTB METOJJOM UHTEPBAJIOB

HeNpepbIBHOCTH
byHkumnm. Meton
HHTEPBAJIOB
Tema 6.7 MOHOTOHHOCTH
pysHkumnm. Toukn
JIKCTpeMyMa

Copeprxkanue ydeOHOro Marepuana

Boszpacranue u yObiBaHue (yHKIIUU, COOTBETCTBUE BO3pacTaHus M yObIBaHUS (PyHKUIUU
3HaKy npou3BOJHOM. [loHATHME MPOM3BOAHON BBICHIETO IMOPAJKA, COOTBETCTBUE 3HAKa
BTOPOIl MPOU3BOJHON BBIMYKJIOCTH (BOTHYTOCTH) (YHKIIMM Ha OTpe3Ke. 3ajaud Ha
MakCUMyM W MHUHUMYM. [lOHSTHE acMMOTOTHI, CIOCOOBI MX OMpeAeNeHUs. AJITOPUTM
uccleIoBaHus (PYHKIIMU U MTOCTPOCHHUA ee TpadrKa ¢ MOMOIIbI0 TPOU3BOHON. J[poOHo-
JTUHEHHas QYHKIUS

KOM6I/IHI/IpOBaHHOC 3aHATHUC

Tema 6.8 UccienoBanue
(ynkuuii 1 mocrpoenue
rpagpuxosn

Coneprkanne y4eOHOro MaTepuana

HccnenoBanue pyHKINU U TOCTPOEHUE TPadUKOB.

KomMmOuHnpoBanHoe 3aHsTHE

Tema 6.9 HantoJuaniiee u
HAaUMeEHbIIlee 3HAYCHUSA

GyHkuun

CopepxaHue yaeOHOro MaTepuana

Haxoxnenue HauOOJBIIEr0 M HAUMEHBIIETO 3HAYCHUU q)YHKHHﬁ, MMOCTPOCHHUC
Fpa(bI/IKOB MHOT'OYJICHOB C MCITOJIb30BAHUECM aIlrnapara MaTeMaTH4CCKOro aHajinia

KOM6I/IHI/IpOBaHHOC 3aHATHUC

Tema 6.10 Haxoxkaenue

ONTUMAJILHOI'O
pe3yjabTara ¢ IMOMOIIbIO
NPOU3BOJAHOM B

MNPAKTHYIECCKHUX 3aJavdax

IIpodeccnonabHO-OpHEHTHPOBAHHOE CO/ep:KaHHE (COAep:KaHHE NPHUKJIAIHOIO
MOJYJIsT)

IIpakTHueckoe 3aHsTHE

26. W3yunTh MeTOH pEIIeHUs 3aJad 4Yepe3 MOWCK HAuOONbIIEro W HAUMEHBIIETO
3HAYCHU.

27. Beruucienue HauboIbIIero (HAMMEeHbINEr0) epUMETpa.

28. Beruncienne HanOoIbIIeH (HAMMEHBIIIEH ) TUTOTIIATH.

29. Beruucnenue HaubobIero (HAMMEHbIEro) 00bEMa.

30.Pemienue 3aga4 ¢ 5KOHOMUYECKUM COJEPKAHUEM.

31. Pemienue pa3nuyHbIX 3a/1a4 Ha HanOombIIee(HaUMEHbIIIee) 3HAUCHHUE.
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Tema 6.11 Coneprxanue yueOHOro MaTepuaa

Pemenne 3apa4. | opmynsl u npaswia auddepenuupoBanud. MccrnegoBanue ¢GyHKIUN € TOMOIIBIO

IIpousBoanas ¢ynkuum, | npoussoanoil. Hanbomnbiee u HanMeHblee 3Ha4eHUs] QYHKIIUU 2

ee pPMMEHeHne KonTponbnas pabota

CamocrosrenbHas pabora

Coob6menne «CrocoObl 3amanus Gyaknuuy. HarmsgHoe mocobue «Buawsl dynkmumity. Coobmenne «O0iacTh

OTIpeNIeNIeHUs] ¥ MHOXKECTBO 3HadeHud ¢yHkuumy». Coobmenue «Yeéruele n HeuérHble (yHKuMnM». CocraBieHHE

cxembl uccienoBanus ¢yHkiuu. CoobmieHue «Urenue rpaduko ¢yHkumit». Coobmienne «CBoHcTBa (YHKITANY.

Coobmenne  «OOparubie  ¢yHkuum». Coobmenne «Cnoxnas  ¢ynkuus». IIpesenramus  «YHucmosbie

nocnenosarenbHocTh. Coobmenue «lIpenen mnocnenoBatensHOCcTHY. Coobuenue «lIpousBognas». Tabnuna 22

«Dopmynsl auddepenuupoBanusy. Coobmenne «llpaBuma BeMucIeHUsT NPou3BOAHBIX». CocraBieHue 3amad

«IIpousBonnas cnoxHoi ¢yHkuun». Coobmenune «Haxoxnenue npousBoaHbix». Coobumenue «KacarenpHas k

rpaduky ¢ynxmuny. CocraBienune mnpukiamHeix 3amad. CooOmienue «lccnemoBanne (QyHKIHH € MOMOIIBIO

npou3BoaHOM». CocTaBieHue NpukiIaaHbx 3af1ay «Haubonbliee 1 HanMeHblee 3HaueHus QyHkuun». CoobuieHue

«Bropas npoussoaHass». Jlokinan «lIpuMeHeHre MpOnu3BOIHONY.

Pazgen 7. 10

IlepBooOpa3nas

byHxkuum, ee

NpUMeHeHHe

Tema 7.1 Coneprkanue y4eOHOro MaTepuana 2

ITepBoobpasHas 3ajaua 0 BOCCTAHOBJICHMM 3aKOHA JBWKEHMS IO H3BECTHOW ckopocTH. [loHsTHe

PyHKIHH. Ilpasuia uHTerpupoBanus. O3HAKOMIIGHHE C TIOHSATHEM HWHTErpaja W IepBOOOpa3sHOW st

HAXOKICHMS byuknun y=f(x). Pemenue 3amay Ha CBsA3b MEPBOOOPA3HOW U €€ MPOU3BOTHOIM,

NepBo00pasHbIX BBIUHCJIEHHE NTEpBOOOPa3HON /i NaHHOW PyHKuMU. Tabnuna hopMyi Uid HaXO0KICHUS OK-01, OK-02,
nepBooOpa3HbIX. M3yueHue npaBuiia BBIYMCICHUS IEPBOOOPA3HOM OK-03, OK-04,
Komb6unupoBaHHoe 3aHsATHE OK-05, OK-06,

OK-07

Tema 7.2 Coneprkanne y4eOHOT0 MaTeprana 2 K 1.2,3

HeonpeneseHHbIin "

onpeneennb [TonsiTve HeonpeieIeHHOr0 NHTErpaja
KomOunmpoBanHoe 3aHsATHE

HHTErpaJjbl

Tema 7.3 ILnomaas | Conepikanne ydeOHOTO MaTeprasa

KPHMBOJIMHEIHOI 3amaum, MPUBOSIINE K TIOHATHIO OMPEISIIEHHOTO HHTErpaia — O BRIYMCICHHH TUTOIIA M

Tpaneuuu. @®opmyaa | KpUBOJIMHEHHOW Tpameuuu, O TNepeMeleHuH Touku. IlloHsATHe ompenenéHHOro 2

Herorona — Jleitoanna uHTerpasna.  'eomerpuueckuii u (u3MUeckuil CMBICI ONpeAeNeHHOr0 HHTerpaia.
®opmyna Hetorona— Jleiibania
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KomOuHMpoBaHHOE 3aHATHE

Tema 7.4 IIpodeccnonaIbHO-OPHEHTHPOBAHHOE CO/epPKaHue (colep:KaHue TMPHUKJIATHOIO
OnpenesieHHbII MOLYJIs1)
HHTErpaJj B 'KU3HHU [TpakTnueckoe 3aHsaTue
= 2

32. IIpumenenue popmynsl Hetotona — JleliOanna

33. Pemnienue 3a1a4 Ha NpUMEHEHUE UHTErpaia
Tema 7.5 CopepxaHne yaeOHOT0o MaTrepuaa
Pemenue 3apad. | IlepoobOpasnas pynkiun. [IpaBuna HaxoxaeHus nepBooOpasHeix. Ee npumenenue
IlepBooOpa3znas KoHnTtposbHas padota 2
pyuxkuum, ee
NpUMeHeHHe
CamocrosTenbHas paboTa 5
[Ipezentranms «Uuterpan». Coobmienne «Bwruncnenue wunterpaiony. Coobmenue «Ilmomans KpUBOJIUHEHMHON
tpaneuun». Coobmenue «lIpumenenne nuterpana B pusnke u TexHuke». CocTaBieHne MPUKIAIHBIX 3a7ad.
Pa3nea 8. 43
MHOrorpaHHUKH M TeJja
BpalllecHUs
Tema 8.1 Bepumnbl, | Copepikanue yueOHOro Marepuana
pedpa, rpanu | [lonsatue MHororpaHHuka. Ero sinemeHThl: BepuinHbl, peOpa, rpanu. JluaroHais.
MHOTOTPAHHUKA CeueHue. Bolllykiible 1 HEBBIITYKJIbIE MHOTOIPaHHHUKHU

KomMmOuHnpoBanHoe 3aHsTHE 2
Tema 8.2[1pusma, ee | ComepikaHue yueOHOro MaTrepuana
cocraBJsiomme, ceyenne. | [lonstue nmpusmel. Ee ocHoBaHus u OokoBble TpaHu. Beicora mpusmsbl. Ilpsmas u OK-01, OK-02,
IIpssimass um npaBuwibHAasA | HakioHHadg npusma. [IpaBunbHas npusma. Ee ceuenue OK-03, OK-04,
NPU3MbI KomMmOuHnpoBanHoe 3aHsTHE 2 OK-05, OK-06,
Tema 8.3 CopepxaHue yaeOHOT0o MaTepuana OK-07
HHapajutenenunen, KyO. | [lapannenenumnen, cBoiCTBa MPSAMOYTOJIBLHOTO Mapaenenumena, kyo. Ceuenue kyoa, IK 1.2,3
Ceuenne Ky0a, | mapayurenenumneia
napaJjjesjenumnena KomOuHMpOBaHHOE 3aHATHE 2
Tema 8.4 Ilmpamuna, ee | Conepxkanue ydeOHOTO MaTepuaa
cocrasjsomue, ceyenne. | [lupamuna u ee snementol. Ceuenne nupamunbl. [IpaBunbHas nupamuaa. YcedeHHas
I[IpaBuiabHasgs nupammaa. | mupaMuIa
Yceyennass nupamujaa 4

KomMmOnHMpoBaHHOE 3aHsTHE

Tema 8.5

BokoBas " MOJIHAA

Copnepkanne y4eOHOro MaTeprana

[Tnomans GOKOBOM M MOIHOM MOBEPXHOCTH MPU3MBI, TUPAMHIBI
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MMOBEPXHOCTH NMPU3MbI,
NMUpaMHUabl

KomOuHmpoBaHHoe 3aHATHE

Tema 8.6 Cummerpusi B
KyOe, mapasienenumnene,
npu3mMe, NUpamMmje

Conepkanue yqaeOHOro MaTepraia

CuMMeTpusi OTHOCHUTEIBHO TOYKH, MpsAMOH, I1uiockocTH. Cummerpuss B KyoOe,
napajuiejenumnese, npusmMe, NupaMmmie

KOM6I/IHI/Ip0BaHHOC 3aHATUC

Tema 8.7 IIpumeps!
CUMMeTpuii B npodeccun

IIpodeccrnonaibHO-OPHMEHTUPOBAHHOE coOJep:KaHUe (CoAep:KaHNe NPHUKJIATHOTO
MO/J1YJIfA)

HpaKTI/I‘IeCKOC 3aHATHUC

34. CummMmeTpus B IPUPOJIE, APXUTEKTYPE, TEXHUKE, B OBITY.

35. Peuienue npakTUKO-OpUEHTUPOBAHHBIX 3a7a4 "' CeueHus npu3msl"

36. PemieHue npakTHKO-OpUEHTUPOBAHHBIX 3a7au. "Ilnomann noBepXxHocTy Npu3Mbl"
37. PeuieHue npakTUKO-OpUEHTUPOBAHHBIX 3a1a4 "CeueHus nupamubl"

38. Pemenne npakTUKO-OpUEHTUPOBAaHHBIX 3a1a4 "[1011aa1 mnoBepXHOCTH NUpaMuab!"
39. Pemenue mpakTHKO-OPHEHTUPOBaHHBIX 3amad  "[lnomamm  moBepxHOCTH
MHOTOT'PAaHHUKOB'".

Tema 8.8 IlpaBuibHbIe
MHOTOTPAHHHKH, ux
CBOlicTBa

IIpakTHueckoe 3aHsTHe

40.PaccMoTpeTh CBOCTBA MTPABHIIBHBIX MHOTOTPAaHHUKOB

Tema 8.9 Huaunap, ero
cocrapisiromme. Ceuenue
HUJIHHAPA

Copepkanne ydeOHOro Matepuana

[Mwiuuap u ero snemeHThl. CeyeHHe LMIMHApPA (MapajjieIbHOE OCHOBAHUIO U OCH).
Paseeprka mwimHIpa

KOM6I/IHI/IpOBaHHOC 3aHATHUC

Tema 8.10 Konyc, ero
COCTABJISIOIIHE.

IIpodeccnonaibHO-OPHMEHTUPOBAHHOE COJep:KaHUe (CoAep:KaHHe NPHUKJIATHOTO
MO/YJIfA)

KOHYC " €ro 3JICMCHTLI.

KoMmOnHMpOBaHHOE 3aHSTHE

Tema 8.11 VYcedeHHBIH
KOHYC. Ceuenue
YCe4EeHHOr0 KOHYca

CopepxaHre yaeOHOro MaTepuana

Yceuennslil konyc. Ero obpa3sytonias u BbicoTa.

KOM6I/IHI/IpOBaHHOC 3aHATHUC

Tema 8.12 Ceuenue
KOHYcCa

IIpojeccrnoHa/IbLHO-OPHMEHTUPOBAHHOE COJep:KaHUe (CoAep:KaHHe INPHUKJIATHOIO
MOYJIsT)

Ceuenne koHyca (mapayielbHOE OCHOBAHHMIO W TPOXOASIIEE 4Yepe3 BEpIIHUHY),
KoHH4eckue ceueHus. Pa3Beprka konyca. CeueHue yCce4eHHOro KOHyca

KomOuHMpOBaHHOE 3aHATHE
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Tema 8.131Hap u cdepa,
UX CeYeHHUs

CopepxaHne yaeOHOro MaTrepuaa

[Tap u cdhepa. Bzanmnaoe pacniosioxenue chepsl 1 miaockocTr. CedeHue mapa, chepbl

KomMmOuHnpoBanHoe 3aHsTHe 2
Tema 8.14Ilonsitme 006 | Conepxkanue yueOHOTO MaTepuaa
o0beme Teaa. | [Tousitue 06 o6veme tena. OOveM Kyda U MpsSMOYTOIbHOTO Mmapaienenumneaa. O0bem
OTHowIEeHHNE 00beMOB | ipu3Mbl ¥ IIIKMHApa. OTHOIIEHHE 00BEMOB MOJO0OHBIX Tel. ['€OMETpUUECKHI CMBICT 4
NMOJA00HBIX TeJ onpeieauTeNs 3-ro nopsiaKa
KomOuHupoBanHoe 3aHsTHe
Tema 8.1500bembl  u | Conepskanue ydeOHOTO MaTepuaa
TLIoIan!  HOBEPXHOCTEN | 5 onpr nupamuas! 1 KoHyca. O6beM mmapa. [1I0maam TOBepXHOCTEH Te 4
red KomMmOuHupoBanHoe 3anstue
Tema 8.16KomOunamum | IIpaktuueckoe 3ansarue
MHOTOIPAaHHUKOB M TeJ | 4] Haxoxxnenue momaaeid 1 00b€MOB KOMOWHAIIMM MHOTOTPAaHHUKOB
BpalleHUA 42 HaxoxaeHue mioraaeid 1 00béMOB KOMOWHAIIMIA TEJ BpaIllCHHMS. 3
43 HaxoxpaeHnue mionaied 1 00bEMOB KOMOMHAIIMN F€OMETPUUYECKUX TEJ
Tema 8.17 IIpakTyeckoe 3aHsaTue
I'eomeTpuueckue 44 Vcnonb30BaHWe KOMOMHALMA MHOTOTPAHHUKOB W TeNl BpAlllEHUS B MPAKTUKO-
KOMOUHAIIUH HA | OPMEHTUPOBAHHBIX 3a]a9a 1
NMPaKTHKeE
Tema 8.18Pemenne | Comepxanue yueOHOTO MaTepraia
3aga4. Muororpanauku | O6beMBbI U TUIONIAIM TOBEPXHOCTH MHOTOTPAHHUKOB U TeJl BpallleHus
U TesIa BpalleHusl KonrponbHas pabora 2
CamocrosiTenbHas paboTa
[Ipezentranus «Muororpanauku». HarnsgHoe mocobue «Pa3Béprka mHororpanHukay. CooOmenne «lIpuzmay.
Coobmenne «Ceuenuss mpusMbly. Jloknan «[lapamnenenunens». Coobmienne «bokoBas W ToiHAsh MOBEPXHOCTH
npusMbl». CooOuienne «O0bEM npusmbl». CocTaBiieHHE 3a/ad Ha BBIYMCIEHHUE IUIOLIAJM MOBEPXHOCTHU MPU3MBI.
CocraBneHue 3aad Ha BblYHcIeHHE oObema mpu3Mmbl. Coobmenue «Bunmbl mupamum». Coobmienue «CedeHust
nupamuaely. Coolmienne «YceuéHnas nupamuna». Cocrabienne 3amgad «O0béM nmupamuasiy». CocTaBieHue 3aaad 22
«[Tupamupmay. Ilpesentanus «MHOTOrpaHHUKH B XH3HU U B mpupoze». Coobmenue «lumuaap». CoobuieHue
«Konyc». Coobmienne «Yceu€HHblii KoHYc». CocTaBieHne 3a7ad ¢ mpodecCHOHATbHON. HAMPaBIeHHOCThIO «Tema
BpateHusy. [Ipesenranus «CuMMeTpusi B IPUPOJIE, apXUTEKType, TeXHHKE, B ObITYy».Coolmienne «Tena BparieHus B
Hamel xu3Hn». CocTaBlIeHUE IPUKIATHBIX 3a/1a4.
Pasznen 9. Crenmenm n 20 OK-01, OK-02,
KOPHH. Crenennas OK-03, OK-04,
dyHkIUS OK-05, OK-06,
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Tema 9.1 Crenennas

CopepxaHne yaeOHOro MaTrepuaa

OK-07

¢byHkuus, ee cBOCTBA IToHsiTHE KOpHSI Nn-OM CTENEHW W3 ACHCTBUTEIBHOTrO uucia. OyHKIUU y = Vx  ux IK 1.2,3
cBoricTBa U rpadguku. CBOMCTBA KOPHS N-OM CTENEHU
Komb6unupoBanHoe 3aHsatue 4

Tema 9.2 CopepxaHue yaeOHOro MaTrepuaa

IIpeoOpa3oBanue IIpeoOpa3zoBanre HpparmOHAIBHBIX BBIPAKCHUN

BBIpaKeHUH ¢ KOpHAMH | KoMOMHUpPOBAaHHOE 3aHSTHE 4

N-0H CTeNeHH

Tema 9.3 CaoiicrBa | Conepxanue y4eOHOTO MaTepuaia

CTENeHu ¢ | [lonsTue creneHu ¢ parroHaNbHBIM MoKa3aTesneM. CreneHHbie (GYHKIUU, UX CBOMCTBA U

PALMOHAJIBHBIM U | rpaduku

AeHCTBUTEJIbHBIM KombOunnpoBanHoe 3aHsaTHE 4

NMOKA3aTeJISAMH

Tema 9.4 Pemenne | Conepkanue yueOHOro MaTepuaia

HPPalUOHAIBHBIX PaBHOCWIBHOCT MppalMOHAIBHBIX YPAaBHEHMM M HEPaBEHCTB. MeETOAbl MX pELICHUS.

YPaBHEeHHUI1 U | Perienue uppannoHanbHbIX YPAaBHEHUI U HEPABEHCTB

HEPABEHCTB Komb6unupoBanHoe 3aHsATHE 6

Tema 9.5 Crenenn u | CopepikaHue yueOHOro Marepuana

KOpPHHU. Crenennas | OnpeneneHue CcTeneHHOH ¢QyHKIuH. lcnonb3oBaHWe ee CBOWCTB MpH  PEIICHHU

GyHkuus YPAaBHEHUI U HEPABEHCTB 2
KonTponbHas pabota

CamocrosrenbHas pabora

Coobmenne «Crenennas ¢pynkuus». Coobmenue «JleiictBusi ¢ kopusmu». Cocrasienne 3ananuii «[Ipeodbpazopanue

UppalMoHaNbHBIX  BblpakeHuily. CooOmenne «MppaunoHanbHble  ypaBHeHMs». CocTaBieHMe 3agady ¢ 9

MIPEAOCTABICHUEM JTAJIOHOB OTBETOB «PelleHne pas3inuyHbIX HUPpPALMOHAIBHBIX YypaBHeHHUW». Jlokman «Tumbl

UppalMoHaNbHBIX ypaBHeHUI». [IpesenTtanus «CsoiictBa creneHu». CooOmeHue «JleficTBUS cO cTeneHsIMM».

CocraBnenue 3a/1a4 ¢ MpeI0CTaBICHUEM YTATOHOB OTBETOB «IIpeobpa3oBaHue CTENEHHBIX BRIPAKCHHIN.

Paznea 10. 18

g;’:zﬁ:”"“a“ OK-01, OK-02,

OK-03, OK-04,

Tema 10.1 CopepxaHue yueOHOro Marepuaa OK-0 5’ OK-06

IokazaTenbHas CremeHb ¢  TpOU3BOJBHBIM  JIEHCTBUTENBHBIM  MOKaszaTeneM.  OnpeneneHue OI’(-07 ’

¢pyHkums, ee cBoiicTBa noKa3aTeabHON (QYHKIMH, €€ CBOMCTBAa W TpaduK. 3HAKOMCTBO C HPHUMEHEHHEM K 1.2.3
nokasarenbHOM (QyHKuMU. PelieHue mokazaTeabHbIX YpaBHEHUN (QYHKIIMOHAIBHO- -
rpaduuecKuM METOIOM 4
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KomOuHMpoBaHHOE 3aHATHE

Tema 10.2 Pemenme | I[IpakTuueckoe 3anstue
MOKa3aTeJbHbIX 45. Pemnienue npocTelIInX NOKa3aTeNbHbIX YpaBHEHUN
YPaBHeHUil U | 46. PemieHue noka3areybHbIX YPaBHEHUH METOJIOM BBEJCHUSI HOBOM MEPEMEHHOM
HEpPaBeHCTB 47. PerieHne nokasareiabHbIX YPAaBHEHUH METOJIOM Pa3JIOKEHUSI HA MHOXKHUTEIN 8
48. PemieHue nokasaTeinbHbIX YPAaBHEHUI METOIOM ITOUWJIEHHOTO JEICHUS
49. Penienue nokasareibHbIX YPaBHEHUH METOJIOM IPYIIIUPOBKHU
50. Pemenue nokasatenbHBIX YpaBHEHUN (PYHKITMOHATBHO-TPA(PUIECKUM METOIOM.
51.Pemienne npocTeimx noka3areabHbIX HEPABEHCTB
52. PenieHue nokasaTeslbHbIX HEPABEHCTB
Tema 10.3 Cucremsl | Conepikanue ydeOHOro Marepuana
NMOKa3aTeJbHbIX Pemenne cuctem nokasaTenbHbIX ypaBHEHUIN
YPaBHeHUil KomMmOuHupoBanHoe 3aHstue 4
Tema 104 Pemenune | Conepxkanue ydeOHOro Marepuana
3aga4. IloxasarenbHas | Pemienue mokasareiabHBIX YpaBHEHHI METOJOM ypaBHHMBAaHHMs TOKa3aTelled U METOJIOM
pynxuus BBEJICHMS HOBOM IIEpEMEHHOM. Penienne nokazareabHbIX HEPABEHCTB
KoHnTtposbHas pabota 2
CamocrosTenbHas padboTa
Coobmenne «IlokazarenbHast ¢ynkuus». CooOmenne «llokazarenbHble ypaBHeHUs». CooOmenune «Tumnbl 3
MIOKA3aTeIbHBIX YPABHEHUI.
Pa3zpea 11. Jlorapugmni. 30
Jlorapudpmuueckas
GyHKuus
Tema 11.1 Jlorapudm | Conepxkanue ydeOHOTO MaTepuaa
yuciaa. [decaruunblii M | Jlorapudm yucna. JlecaTuuHbIi 1 HATYpaIBHBIN JOTapU(GMBI, YHUCTIO €
HATypaJbHbII KomOuHMpoBaHHOE 3aHATHE OK-01, OK-02,
Jorapugmsl, YHCJIO € 4 OK-03, OK-04,
Tema 11.2 CsoiicrBa | Conepxanue ydeOHOTO MaTepuaa OK-05, OK-06,
Jorapudpmos. Omnepaums | CoiicTBa jorapudmon. Oneparus gorapuMUpPOBaAHUS. OK-07
JorapugpmupoBaHus KomOuHMpoBaHHOE 3aHATHE 6 K 1.2,3
Tema 11.3 Copneprkanne ydeOHOro MaTeprasa
Jlorapudmunyeckasn Jlorapugmuueckas QyHKIUS U €€ CBONCTBA
(pynkuus, ee cBolicTBa Komb6uHnpoBanHoe 3aHsaTHE 2

Tema 11.4Pemienue

Cogepxanue yaeOHOT0O MaTepuana
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JorapupmMuyecKkux [TousiTue norapupmudeckoro ypaBHeHus. Onepanusi MOTeHUUPOBaHHUs. Tpu OCHOBHBIX
YPaBHeHHUii M | METO/1a PELIeHUs JJorapu(PMUUECKUX YPaBHEHUI: QYHKIMOHAIbHO-TpaUUeCcKUii, METON
HEpPaBeHCTB NOTEHIIMPOBAHUS, METOJl BBEACHUS HOBOM mepemenHHou. Jlorapudmuyeckue
HEpaBEHCTBA 10
KomOuHupoBanHoe 3aHsTHe
Tema 11.5Cucremsi | Conepxanue yaueOHOro Marepuaa
Jorapupmuyeckux ANTOPUTM peLIeHUS CHCTEMbl ypaBHEHHMH. PaBHOCHIBHOCTH Jorapu(MUYECKUX
YPaBHEHUi ypaBHEHU U HEPABEHCTB
KomOuHnpoBanHoe 3aHsTHe 4
Tema 11.6 Jlorapudmsbl B | [IpodeccuonaibHO-OPUEHTHPOBAHHOE COAep:KaHHUe (CoAep:KaHMe TNPHKJIATHOTO
npupo/Je U TeXHUKe MOJYJIsT)
IIpakTHueckoe 3aHsTHe
53. [Ipumenenue jgorapudma 2
54. Uzyuenne nonstus "Jlorapudpmuyeckas cnupais"
Tema 11.7Pemenne | Coneprkanue yueOHOro MaTepuasia
3ajad. Jlorapugmsl. | Jlorapupmuueckas ¢pynkuus. Pemenne npocredmmx sorapuMUIECKUX YpaBHEHHH
Jlorapumuueckasn KoHnTtposbHas padota 2
byHkuus
CamocrosrenbHas pabora
Coobmenue«lorapudmuueckas Gpyukmus». [Ipesentanus «Jlorapudmery. Coobiienne «/lecaTuunbiii M1 HaTypaaIbHbI 5
norapudpmsel». Coobmenue «Jlorapupmuueckue ypaBHeHHs». CoobuieHne «CrnocoObl peieHus JorapupMuuecKux
ypaBHeHui». [Ipesenranus «IpumeHenue sorapudmony.
Paznen 12. 6
MHo:xecTBa. JJIEeMEHTHI
Teopuu rpagos
Tema 12.1MHo:xecTBa Conepxkanue yaeOHOro MaTepuaia
ITonsitue MHOXecTBa. IlonMHOkecTBO. Oniepaniiv ¢ MHOKECTBAMU
KoMmOnHMpoOBaHHOE 3aHSTHE 2
Tema 12.2 I'padni IIpakTrueckoe 3aHsaTHE
55.13yuenue nouarusa rpada
56. Paccmorpers knaccugukanuio rpagos. Ces3Hbli rpad, nepeBo, 1muki rpad Ha 2
MJIOCKOCTH
Tema 12.3 MHuo:xectBa u | [IpodeccHoHAILHO-OPDHEHTHPOBAHHOE COepPKaHUE (COoAep/KaHHMe INPHKJIAJIHOIO
I'padsr MOAYJIs)
ITpakTuyeckas pabora 2
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57. Pelienue NpuKIAIHbIX 3a/1a4 [0 TEME MHOKECTBA
58. Pemenue 3a1a4 Ha MpuMeHEHHE rpadoB

CamocrosrenbHas padora

CoobOmenne «MuoxectBo. I[lommuHoxecTBO». IIpeseHTtamuss «OnucaHue peanbHBIX CUTYallMd C ITOMOIIBIO 5
MHOXecTB». Coobmienue «I'pade». Ilpezentanus «[Ipumenenue rpagdoy». CocTaBieHUe MPUKIAIHBIX 3a7a4.
Pazgea 13. DieMeHTHI 26
KOMOUHATOPHKH,
CTATHCTUKH W TEOPUH
BEePOATHOCTEM
Tema 13.10cHoBHBIe | Conepkanne ydeOHOro Marepuana
NOHATHS [lepecTaHOBKH, pa3MellIeHUs, COUYCTAHHUS.
KOMOUHATOPUKH 6
KombOunnpoBanHoe 3aHsTuHe.
Tema 13.2 Co6biTHe, | Conepxanue ydeOHOTO MaTepuaa
BEPOATHOCTL  COObITHSA. | COBMECTHBIE W HECOBMECTHBIE COOBITHA. TeopeMbl O BEPOSTHOCTH CYMMBI COOBITHIA.
CnoxeHue M YyMHOKeHHe | YCIOBHAasE BEpPOATHOCTb. 3aBHUCHUMBIE W HE3aBUCUMBIE COObITHUA. TeopeMbl O
BEpPOSATHOCTEH BEPOSATHOCTH IIPOU3BEACHUS COOBITHI.
6
Komb6uHMpoBaHHOE 3aHATHE OK-01, OK-02,
Tema 13.3BepositHocTh B | [IpodheccnoHaibHO-OPHMEHTUPOBAHHOE coJep:KaHue (coAep:KaHue NPUKJIATHOTO OK-03: OK-04,
npo¢ecCHOHANBHBIX MOYJIsT) OK-05, OK-06,
3agaqyax ITpakTHueckoe 3aHiITHE OK-07
59. OtieHKa BEpOSITHOCTH COOBITHSI. MK 1.2.3
60. HaxoxeHue noiaHon BepOosSTHOCTH COOBITHH. 2 ’
Tema  13.4Quckpernasi | CopepikaHue yueOHOro Marepuana
ciaydailHas  BeJIMYMHA, | Buabl cnyuaiineix BennuuH. OmnpeneneHue AUCKPETHOM ciaydailHON BeJWYUHBI. 3aKOH
3aKOH ee pacipelesieHus | pacupe/ieleHus TUCKPETHOM CilydyailHOM BennurHbl. Ee yncioBble XapakTepUCTUKH
KoMmOnHMpOBaHHOE 3aHSTHE 2
Tema 13.53apauun | Cogeprxanue yaeOHOTO MaTrepuaia
MaTeMaTH4YeCKOu Bapuauvonnsiii  psn.  Ilonmuron 4wactor u  rucrorpamma.  CTaTUCTHYECKHUE
CTATUCTUKH XapaKTEPUCTUKH Psifia HAOJII01aeMbIX JTAHHBIX
KomOuHMpOBaHHOE 3aHATHE 4

Tema 13.6 CocraBieHnue
TabJMI W JAUarpaMMm Ha
NpaKkTHKe

IIpogeccnoHa/IbLHO-OPHMEHTUPOBAHHOE COJep:KaHUe (CoAep:KaHUe INPHUKJIATHOIO
MOYJIsT)

IIpakTHueckoe 3aHsTHE

61. OCHOBHBIE XapaKTEPUCTUKU B MATEMATUYECKON CTATUCTHUKHU.
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62.IlepBuuyHas 00pabOTKa CTATUCTUYECKHUX JAHHBIX
63. I'paduueckoe mpeACTaBICHUE TaHHBIX
64. HaxoxxneHue cpeiHUX XapaKTEpPUCTHUK.

Tema 13.7 Pemenune | Conepxanue yueOHOTO MaTepuaa

3ajad. JiIeMeHThI | DneMeHTl KoMOMHAaTOpuKu. CoOBITHE, BEpOATHOCTh COObITHA. CloXeHue |
KOMOMHATOPHUKH, YMHOKEHHE BEPOSITHOCTEU
CTAaTHCTHKH H  Teopuu | KoHrpoabHas pabora 2
BEPOSATHOCTEM
CamocrositenbHas paboTa 19
Coobmenne «Kombunatopukay. CooOuienune «@Pakropuan». CocraBienue 3agau «Pasmemenus». CocraBieHue
3amau  «llepectanoBku». CocraBnenue 3anau «Coueranusi». Ilpesentauus «KoMOuHATOpHBIE COEIUHEHUS.
CocraBnenue 3anay «bunom HproToHay. CooOuienne «CoiictBa OuHOMHaNbHBIX K03 duiuentosy. CoobuieHue
«TpeyronpHuk Ilackansa». Coobmenune «Knaccuueckas BeposTHOCTh». CocraBieHue 3agad  «CrioxeHue
BeposiTHOCTe». CocraBieHue 3ajgady «YMHOKeHHe BeposTHocTei». CocraBieHHe NPUKIAAHBIX 3ajnad. Jlokman
«Marematndeckast cratuctukay. CoobOmenne«Crnocoosl oroopay. Coobmenne «OO0paboTKa CTATUCTHYSCKUX
naHHpix». [Ipesenranmus «I'paduyeckoe npeACTaBICHUE CTAaTUCTUUECKUX JAaHHbIX». CoobOmenue «llonuron.
I'ucrorpamma.CocraBienue 3a/1a4 ¢ npoeccnoHalbHOM HallpaBIEHHOCTBIO.
Pasznen 14. YpaBHenus un 26
HEPAaBEHCTBA
Tema 14.1 Conepkanne yaeOHOro MaTepuaa
PaBHoCHIBHOCTH PaBHOCWIIBHOCTH ypaBHeHu#l. OmpeneneHns. OCHOBHBIE TEOPEMBI PaBHOCHIBHBIX
YPaBHEHHI1. Mertoabl | nepexo/ilax B ypaBHEHHUSX. MeToAbl pelIeHUs ypaBHEHUM: MEpexoa OT pPaBEHCTBA
peleHust (GYyHKLIUH K paBEHCTBY apryMEHTOB JUIsl MOHOTOHHBIX (DYHKIIMH, METOJ] pa3io)KeHUs Ha 4
MHOKUTEIM, METOJ BBEICHUS HOBOW IMEpeMEHHOW, (PYHKIHMOHAIbHO-TpaduyecKuil
METOJ
KomMmOuHnpoBanHoe 3aHsTHE
Tema 14.2 | Conep:xanue yueOHOro MaTepHuasa
PaBHOCHIIBHOCTD MeToapl pemieHHs HEpPaBEHCTB: MEpexXo]l OT CpaBHEHUS 3HaueHuM (QyHKIUN K
HEPaBeHCTB. Mertoabl | CpaBHEHHIO 3HAYCHMH apryMEHTOB JJs MOHOTOHHBIX (YHKLUH, METOJ| MHTEpPBaJOB, OK-01, OK-02,
peuleHust ¢dbyHK1MOHaNbHO-Tpaduyeckuit meron. ['paduueckuit MeToq penieHns: HepaBeHCTB OK-03, OK-04,
KomOuHMpoBaHHOE 3aHATHE 2 OK-05, OK-06,
Tema 14.3 YpaBuenusi u | Copepkanue yueOHOro Marepuana OK-07
HepaBeHCTBa ¢ MoayJieM | OmpezeneHrne MOAyJst. PackpbITHe MOIyJIs IO onpejeienuto. [Ipocreiiie ypaBHeHus IK 1.2,3
Y HEpaBeHCTBa ¢ MoayJieM. [IpuMeHeHre paBHOCWIIBHBIX MEPEXOJO0B B ONPEECIECHHBIX
TUTAaX YPaBHEHUN U HEPABEHCTB C MOAYJIEM 4
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KomOuHMpoBaHHOE 3aHATHE

Tema 14.4 YpaBHeHusi u

Copepxanue yaueOHOro Marepuana

HepaBeHCTBa ¢ | 3nakomcTBO ¢ mapamerpoM. [Ipocreiinne ypaBHEHUs 1 HEPABEHCTBA C MAPAMETPOM
napaMeTpamMu KomOuHnpoBaHHOE 3aHATHE 4
Tema 14.5 CocraBiaenue | [IpodeccuoHaIbHO-OPHEHTHPOBAHHOE coOjlep:KaHue (co/ep:KaHHe MPHUKJIATHOIO
U peleHue | MOXYJIs)
npogecCHOHAIBHBIX [TpakTuyeckue 3aHATHS
3ajpa4 ¢ NOMOUIBIO | 65. Pernienne TEeKCTOBBIX 334 IPOPECCHOHATBHOTO COACPIKAHUS 8
YPaBHEHHH 66. Perienne TeKCTOBBIX 33a4 IPOPECCHOHATIBHOIO COAEPIKAHUS
67. PemieHue TEKCTOBBIX 3a/1a4 MPOPECCUOHATBHOIO COJIEPKaHuUs
68. Penienne TeKCTOBBIX 33a4 IPOPECCUOHATBHOIO COIEPIKAHUS
69. Penrenne TeKCTOBBIX 33724 IPOPECCHOHATBHOTO COICPIKAHMUS
70. Penienue TeKCTOBBIX 3aJa4 IPOPECCUOHATBHOIO COIEPIKAHUS
71. Penienne TEKCTOBBIX 33724 IPOPECCHOHATHHOTO COICPIKAHMUS
72. PenieHue TEKCTOBBIX 334 NPOPECCHOHATIBHOIO COAEPIKAHUS
Tema 14.6 Pemenwne | [Ipaktrueckoe 3ansTne
3aga4. YpaHenus M | /3. [IpumeHeHHe oOLUIMX METOJIOB peIICHUH ypaBHEHUH
HepaBeHCTBa 74. PeuieHue ypaBHEHHUI ¢ MOYJIEM
75. Perienne HepaBeHCTBA C MOJIyJIEM 4
76. Perienne ypaBHEHUI 1 HEPABEHCTB C TapaMeTPaMu
CamocrosrenbHas pabora 8
CooOmenne «Moaynb neficTBUTeNnbHOTO ynciaay. Coobmenue «OO0mue MeTo bl pelieHus: ypaBHeHU». CocTaBieHue
3ajau  «YpaBHeHMs cC mnapamerpamu». CooOmieHue «YpaBHeHus ¢ Mojayiem». CocTaBieHHE TEKCTOBBIX
3agau.CocTaBlIeHNE TEKCTOBBIX IPHUKIATHBIX 3amad.CocTaBlIeHHe TEKCTOBBIX 3a1ad  MpOoQecCHOHATBHOM
HampaBJIeHHOCTH.
Bcero: 316
IIpomexyTounas 6

arrecrauus (JK3amMeH)
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3. YcaoBus peaju3anu NporpaMMbl 001eo0pa3oBaTeIbHOM THCHUILINHBI

3.1. lna peaju3anui NPOrpaMMbl THCHHMIIMHBI JOJLKHBI ObITh MPeIyCMOTPeHbI cieaylolue
cnenuajJbHble MOMEIeHHsT:

Peanuzanus mporpaMMbl AUCHUILUIMHBI TPEOYET HANUYHS y4eOHOTO KaOMHETa MaTeMaTHKU.
O6opynoBanue y4eOHOT0 KaOMHETa:

- MOCAJI0YHBIE MECTA M0 KOJIMYECTBY O0YJArOIIUXCS;

- pabouee MecTo IpernoiaBaTers;

- KOMIUIEKT y4eOHO-HarJIsITHBIX TTOCOOHIA;

- KOMIUIEKT 3JIEKTPOHHBIX BUIEOMATEPHATIOB;

- 3aJJaHMs JUI1 KOHTPOJIBHBIX PadoT;

- po(heCCHOHAITLHO OPUCHTUPOBAHHBIC 3a/IaHUS,

- MaTepHualIbl HK3aMeHa.

TexHuueckue cpencTBa 00ydeHus:

- IEPCOHATILHBIN KOMITBIOTEP C JUIIEH3MOHHBIM ITPOrPAaMMHBIM 00eCIIeueHUEM;

- IPOEKTOP C IKPAHOM.

3.2. UndopmanuonHoe odecnieyeHne o0ydeHust

1. JIns peanuzanuu nporpaMMmbl OMOIUMOTEYHBIH (OHI 00pa30BaTENbHON OpraHU3aluM JIOJHKEH
UMETh TICYaTHBIE W/WIM JJIEKTPOHHBIE 00pa3oBaTeNbHbIE ¥ HWH(POPMALMOHHBIE PECYpPCHI,
PEKOMEH/IOBAaHHBIE NJISl KCIIOJIb30BaHUS B 00pa30BaTEeIbHOM IIpOLIECCe, HE CTaplle MATH JET C
MOMEHTA U3/IaHusl.

2. Pexomennyembie MeyaTHbIE U3JIaHUS no peanuzanuu
0011e00pa30BaTEIbHOUTUCIUIUIMHBINPEICTABIEHBI B~ METOJIMYECKHX  PEKOMEHJAUUAX IO
OpraHu3aly 00yueHHUs.
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4. KOHTPOJIb M OlI€eHKA Pe3yJbTATOB 0CBOCHUS 00111e00pa30BaTe/IbLHON N CHUIITUHBI

KoHTpoJIbM OlleHKAa PEe3yJIbTaTOB OCBOCHHUS O0IIe00pa30BaTEIBHON TUCIMIUIMHBI PAaCKPBIBAIOTCS

uepe3 AUCHUIINIMHAPHBIC

pE3yNbTaThl,

HaITpaBJICHHBIC Ha

dbopmupoBaHue

lo1)11070.

npoeCCHOHATBHBIX KOMIETEHIIUH 10 pa3/iesaM U TeMaM COep)KaHus ydeOHOro MaTepHara.

u

Oo6masi/mpogeccuoHanbHAS Paznen/Tema THun oeHoYHbIX
KOMIIETEHIIHS MeponpusiTUs

OK 01. Beibupats criocoOb1 P1, Tema 1.1, 1.2, 1.3 [M-o/c, 1.4, 1.5, TecTupoBanue
pelieHus 3a1aq 1.6 YcTHBIN onpoc
npodeCcCuOHAITBHON P 2, Temn! 2.1, 2.2, 2.3, 2.4, 2.5 II-o/c, | MareMaTu4yecKuii
JIeITSIbHOCTHU 2.6 JUKTaHT
MPUMEHUTETBHO P 3, Temsr 3.1, 3.2, 3.3 I1-o/c, 3.4 NunuBunyanbHas
K Pa3JMYHbIM KOHTEKCTaM P 4, Temnr 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 | camocTosITeIbHAS

I1-o/c, 4.8, 4.9, 4.10, 4.11 pabora

PS5, Temnr 5.1,5.2 [IpencraBnenue

P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 | pe3yibTatoB

M-o/c, 6.8, 6.9, 6.10 T-o/c, 6.11
P7, Temn 7.1,72,7.3,7.4,7.5,7.6,7.7

IPAKTHYECKUX padoT
3amura TBOPUECKUX

I1-0/c,7.8,7.9, 7.10 IT-o/c, 7.11,7.12, pabor
7.13,7.14,7.15,7.16, 7.17 3amura
P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 WHIUBUTYAJIbHBIX
P9, Temr1 9.1,9.2,9.3,9.49.5 MIPOEKTOB
P 10, Temsr 10.1, 10.2, 10.3, 10.4 Kontponbnas padota
P11, Temsr 11.1,11.2, 11.3 IT-0/c, 11.4, | Beimonnenue
11.5,11.6 IT-o/c, 11.7 SK3aMeHaIIMOHHBIX
P12, Temn 12.1,12.2,12.3,12.4 3aJaHui
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
OK 02. Mcnoab30BaTh P 1, Tema 1.1, 1.2, 1.3 TI-o/c, 1.4, 1.5, | TectupoBanue
COBPEMEHHBIE CPECTBA 1.6 VeIl onpoc
IIOMCKA, aHAIIN3a U P 2, Temn! 2.1, 2.2, 2.3, 2.4, 2.5 II-o/c, | MaremaTuueckuii
UHTepHpeTanuu uHpopmanuu, | 2.6 JTUKTAHT
1 “HGOPMAIIMOHHbIE P 3, Temnt 3.1, 3.2, 3.3 I1-0/c, 3.4 NunuBunyansHas
TexHoJaoruu s BeinonHenus | P 4, Temsr 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 | camocTosITeIIbHAS
3a1a4 mpodeccruoHanbHON I1-o/c, 4.8, 4.9, 4.10, 4.11 paborta
JICATEIILHOCTH P5, Temrr 5.1, 5.2 [IpencraBnenue
P 6, Temsn! 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 | pe3yIbTaToOB

IT-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11

P7, 6 Temsr 7.1,7.2,7.3,7.4,7.5,7.6,
7.711-0/c,7.8,7.9, 7.10 I1-o/c, 7.11,7.12,
7.13,7.14, 7.15, 7.16, 7.17

P 8, Temsr! 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, 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-0/c, 11.4,
11.5,11.6 IT-o/c, 11.7

P12, Temsr 12.1,12.2,12.3,12.4

MPAKTHYECKUX padoT
3anmra TBOPYECKHUX
pabot

3amura
WHIVBUIYaIbHBIX
MIPOEKTOB
KonTpomnpHas pabota
Brmonaenne
9K3aMeHaIIMOHHBIX
3aJaHui

1
lMpogeccuoHanbHoe-opuUeHMUPOBAHHOE COOepPH aHue
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P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5
IT-o/c, 13.6
P 14, Temn! 14.1, 14.2, 14.3, 14.4, 14.5
IT-o/c, 14.6

OK 03. [lmanupoBats 1
pean30BBIBATH COOCTBEHHOE
npoeCCHOHATILHOE U
JTUYHOCTHOE Pa3BUTHE,
MPEIIPUHUMATEITBCKYIO
JeSTeIILHOCTD B
npodeccuoHanbHOU chepe,
MCIOJIb30BaTh 3HAHUS T10
(UHAHCOBOW TPAMOTHOCTH B
Pa3IMYHBIX KU3HESHHBIX
CUTYyaIHUsAX

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

P 2, Temn! 2.1, 2.2, 2.3, 2.4, 2.5 IlI-o/c,
2.6

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

P4, Temn1 4.1,4.2,4.3,4.4,45,4.6, 4.7
IT-o/c, 4.8, 4.9, 4.10,4.11

P5, Tempr 5.1, 5.2

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

P7, 6 Temsr 7.1,7.2,7.3,7.4,7.5,7.6,7.7

TectupoBanue
VYeTHBII onpoc
Maremaruueckuit
JTUKTAHT
NunuBunyanbHas
CaMOCTOSTEJIbHAS
paborta
IIpencraBinenue
pe3yJIbTaToB
IPAKTUYECKUX padoT
3aiuTa TBOPUYECKUX

I1-0/c,7.8,7.9, 7.10 IT-o/c, 7.11,7.12, pabor
7.13,7.14,7.15,7.16, 7.17 3amura
P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 WHIUBUTYAJIbHBIX
P9, Temr1 9.1,9.2,9.3,9.4,9.5 MPOEKTOB
P 10, Temsr 10.1, 10.2, 10.3, 10.4 KontponbHas padota
P11, Temsr 11.1,11.2, 11.3 IT-0/c, 11.4, | Beimonnenue
11.5,11.6 IT-o/c, 11.7 DK3aMEHAIIMOHHBIX
P12, Temsr 12.1,12.2,12.3,12.4 3aJaHui
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
OK 04. DdbdexTruBHO P 1, Tema 1.1, 1.2, 1.3 TI-o/c, 1.4, 1.5, | TectupoBanue
B3aHMMOJCHCTBOBATh U 1.6 YcerHBIM onpoc
paboTaTh B KOJUIEKTHBE U P 2, Temnr 2.1, 2.2, 2.3, 2.4, 2.5 II-o/c, | MaremaTudecKkuii
KOMAaHJIEe 2.6 JIUKTAHT
P 3, Temsr 3.1, 3.2, 3.3 I1-o0/c, 3.4 NunusuayanpHas
P 4, Temr1 4.1,4.2,4.3,4.4,4.5, 4.6, 4.7 | caMocTOsITEIIbHAS
I1-o/c, 4.8, 4.9, 4.10, 4.11 pabora
P5, Tempr 5.1, 5.2 [IpencraBnenue
P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 | pe3yIbTaToB

IT-o/c, 6.8, 6.9, 6.10 [1-o/c, 6.11
P7,Temn 7.1,7.2,7.3,7.4,7.5,7.6,7.7

MPAKTHYECKUX padboT
3anmra TBOPYECKHUX

I1-0/c,7.8,7.9, 7.10 IT-o/c, 7.11,7.12, pabor
7.13,7.14,7.15,7.16, 7.17 3anura
P 8, Temur 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 MHIUBUTYaJIbHBIX
P9, Temr1 9.1,9.2,9.3,9.4,9.5 MPOEKTOB
P 10, Tems: 10.1, 10.2, 10.3, 10.4 KonTpomnpHas pabota
P11, Temsr 11.1,11.2, 11.3 I1-0/c, 11.4, | BeimonHeHnue
11.5,11.6 IT-o/c, 11.7 9K3aMeHaIIMOHHBIX
P12, Temsr 12.1,12.2,12.3,12.4 3aJaHuH
P 13, Temnr 13.1, 13.2, 13.3, 13.4, 135
II-o/c, 13.6
P 14, Temnr 14.1, 14.2, 14.3, 14.4, 14.5
I1-o/c, 14.6

OK 05. Ocy1iecTBasiTh P 1, Tema 1.1, 1.2, 1.3 TI-o/c, 1.4, 1.5, | TectupoBanue

YCTHYIO U TUCBMEHHYIO

1.6

YcTHBIN onpoc
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KOMMYHHUKAITUIO HA
rOCy/IapCTBEHHOM SI3BIKE
Poccuiickoit denepanyu ¢
y4ETOM OCOOCHHOCTEH
COIIMAIBHOTO M KYJbTYPHOTO
KOHTEKCTa

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

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

P4, Temn1 4.1,4.2,4.3,4.4,45,4.6,4.7
IT-o/c, 4.8,4.9,4.10, 4.11

P5, Tempr 5.1, 5.2

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

MareMaTHdeCcKui
JUKTaHT
NunuBunyanbHas
CaMOCTOSATEIbLHAS
paborta
IIpencraBinenue
pe3yIbTaTOB

1.6 IPAKTUYECKUX padoT

P 2, Temnr 2.1, 2.2, 2.3, 2.4, 2.5 II-o/c, | 3amuTa TBOPYECKUX

2.6 pabor

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

P 4, Temnl 4.1,4.2,4.3,4.4,4.5, 4.6, 4.7 | uHOUBUYyAJIbHBIX

I1-o/c, 4.8, 4.9, 4.10, 4.11 MIPOEKTOB

PS5, Temst 5.1, 5.2 KontponbHas padota

P 6, Temrr 6.1,6.2,6.3,6.4,6.5,6.6,6.7 | BeimonHeHnue

IT-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 DK3aMEHAIIMOHHBIX

P7, Temer 7.1,7.2,7.3,7.4,7.5,7.6,7.7 | 3ananuii

IT-0/c,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, Tems1 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-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

II-o/c, 13.6

P 14, Temnr 14.1, 14.2, 14.3, 14.4, 14.5

II-o/c, 14.6P 9, Tems1 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-0o/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, Temsr 14.1, 14.2, 14.3, 144, 14.5

IT-o/c, 14.6
OK 06. ITposBasTh P 1, Tema 1.1, 1.2, 1.3 TI-o/c, 1.4, 1.5, | TectupoBanue
rpa)xIaHCKo-TIaTpuoTH4eckyo | 1.6 VYcrHbll onpoc
MO3UIUIO, IEMOHCTPUPOBAThH P 6, Temrr 6.1,6.2,6.3,6.4,6.5, 6.6,6.7 | Maremarnueckuit
OCO3HAHHOE ITOBEACHHEC Ha IT-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 JUKTAHT
OCHOBE TPaJUIIMOHHBIX P7, Temst 7.1,7.2,7.3,7.4,7.5,7.6,7.7 | UunuBuayanbHas
0011IeUeIOBEUeCKUX IT-0/c,7.8,7.9, 7.10 IT-o/c, 7.11,7.12, CaMOCTOSTEIIbHAS
LIEHHOCTEH, B TOM YHCIIE C 7.13,7.14, 7.15, 7.16, 7.17 paborta
y4€TOM TrapMOHU3ALUU P 8, Temur 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 [IpencraBnenue
MEKHAlMOHAJIBHBIX U P 14, Temsr 14.1, 14.2, 14.3,14.4, 14,5 pe3yabTaTOB

MEXKPEJIIUTUO3HBIX
OTHOILIEHUM, TPUMEHSATh
CTaHIapThI
AHTUKOPPYILMOHHOTO
IIOBEJICHUS

IT-o/c, 14.6

MPAKTHYECKUX padoT
3anmra TBOPYECKHUX
pabot

3amura
VHVBUIYaJIbHBIX
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IIPOEKTOB
KonTponbnas padora

Bremonnenue

9K3aMCHAI[MOHHBIX

3alaHUuN
OK 07. ConeticTBOBaThH P 1, Tema 1.1, 1.2, 1.3 TI-o/c, 1.4, 1.5, | TectupoBanue
COXPAHEHUIO OKPYKAIOLIEH 1.6 VYcerHblit onpoc
cpensl, pecypcocoepexxkennto, | P 2, Temsr 2.1, 2.2, 2.3, 2.4, 2.5 T1-o/c, | MaTemaTuueckuii
MIPUMEHSATH 3HAHUS 00 2.6 IIUKTAHT
W3MEHEHHUH KJINMaTa, P 3, Tems! 3.1, 3.2, 3.3 I1-o0/c, 3.4 NupuBunyanbHas
MIPUHITUTIBI OEPEKITHBOTO P4, Temn1 4.1,4.2,4.3,4.4,4.5, 4.6, 4.7 | camocTosTeIHLHAS
MIPOU3BOJICTBA, 3PPEKTUBHO IT-o/c, 4.8, 4.9, 4.10, 4.11 paborta
JIEWCTBOBATH B Upe3BblyaiHbiX | P 5, Temsor 5.1, 5.2 [IpencraBnenue
CUTYaIHUIX P 6, Temn 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 | pe3yIbTaToB

I1-o/c, 6.8, 6.9, 6.10 I1-o/c, 6.11
P7,Temn 7.1,7.2,7.3,7.4,7.5,7.6,7.7

HPaKTHYECKHX PadoT
3aiuTa TBOPUECKUX

I1-0/c,7.8,7.9, 7.10 IT-o/c, 7.11,7.12, pabor
7.13,7.14,7.15,7.16, 7.17 3amura
P 8, Temur 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 WHJUBUTYAJIbHBIX
P9, Temn1 9.1,9.2,9.3,9.4,9.5 MIPOEKTOB
P 10, Temsr 10.1,10.2, 10.3,10.4 KontponpHas padora
P11, Temsr 11.1,11.2, 11.3 IT-0/c, 11.4, | Beioanenue
11.5,11.6 IT-o/c, 11.7 9K3aMEHaIIMOHHBIX
P12, Temn 12.1,12.2,12.3,12.4 3aJaHui
P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5
II-o/c, 13.6
P 14, Temnr 14.1, 14.2, 14.3, 14.4, 14.5
II-o/c, 14.6
IIK 1.2 ObecneunBath P 1, Tema 1.1, 1.2, 1.3 [T-o/c%, 1.4, 1.5, TectupoBanue
YIIpaBJIEHUE JIOKOMOTUBOM 1.6 VYeTHBII onpoc
P 2, Temnr 2.1, 2.2, 2.3, 2.4, 2.5 II-o/c, | MaTemaTu4ecKuii
2.6 JUKTaHT
P 3, Temsr 3.1, 3.2, 3.3 I1-o0/c, 3.4 NunuBunyanbHas
P4, Temnl 4.1,4.2,4.3,4.4,4.5, 4.6, 4.7 | camocTosITeILHAs
I1-0/c, 4.8, 4.9, 4.10, 4.11 paboTta
PS5, Temsr 5.1,5.2 [IpencraBnenue
P 6, Temn 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 | pe3yibTaToB

IT-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11

P7 Teme1 7.1,72,73,74,7.5,7.6,7.7
IT-0/c,7.8,7.9, 7.10 IT-o/c, 7.11,7.12,
7.13,7.14,7.15,7.16, 7.17

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

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P11, Temsr 11.1, 11.2, 11.3 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, 144, 14.5

MPaKTUYECKUX paboT
3ammra TBOPYECKUX
pabor

3ammura
WHIMBUIYATbHBIX
MIPOEKTOB
KonTpomabnas pabora
Brimonnenue
9K3aMEHAIMOHHBIX
3aJaHuH
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I1-o/c, 14.6

IIK 1.3 OcymiecTBisTh
KOHTPOJIb pabOTHI yCTPOHCTB,
y3JIOB U arperaToB
JIOKOMOTHBA

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

P 2, Tems 2.1, 2.2, 2.3, 2.4, 2.5 TI-o/c,
2.6

P 3, Temst 3.1, 3.2, 3.3 [T-o/c, 3.4

P4, Temsr 4.1,4.2,4.3,4.4,4.5,4.6,4.7
[l-o/c, 4.8, 4.9, 4.10, 4.11

P5, Temer 5.1,5.2

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

P7, Temst 7.1,7.2,7.3,7.4,7.5,7.6,7.7
I1-0/c,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, Temsi 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

P9, Temn 9.1,9.2,9.3,9.4,9.5

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

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

P12, Temsr 12.1,12.2,12.3,12.4

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

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

TectupoBanue
VYcrHblii onpoc
MareMaTu4eCcKui
JUKTaHT
NupuBunyanbHas
CaMOCTOSITEIbHAS
paborta
[IpencraBnenue
pe3yabTaToOB
MPaKTUYECKUX padboT
3aiuTa TBOPUYECKUX
pabor

3amura
WHJUBUTYAJIbHBIX
MIPOEKTOB
KontponpHas pabora
Bremonuenue
JK3aMEHaIIMOHHBIX
3aJaHui
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