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1. O0mas xapakrepucTuka padoueil mporpaMmMbl 0011e00pa3oBaTeIbHOIM
AUCUMILTHHBI «MaTeMaTuka»

1.1. MecTO0 JUCHUMILUIMHBI B CTPYKType 00pa30BaTe/IbHOI NPOrpaMMbl

CIIO:
OO6meoOpazoBaTenbHas AUCIUIUIMHA «Maremarukay SBIsieTCS 00s3aTeNbHON
4acThlo  0O0IIE00pa3oBaTENLHOIO IMKJIAa 00pa30BaTENbHON MPOrpaMMbl B
cootBerctBUU ¢ PI'OC CIIO mo 09.02.07 «MHpOpMAIMOHHBIE CHCTEMBI U
nporpammupoBanue» 38.02.08 «Toprosoe nemo»

1.2. Ilesiu ¥ muIaHMpyeMble Pe3yJibTAThl OCBOCHUS] TUCUHUILIMHBI:

1.2.1. Heanb aucuMJIAHbI

Conepxxanne IIPOrpaMMBI 00111e00pazoBaTenbHON JTVCUUILIAHBI
«Maremaruka» HampaBI€HO Ha JOCTH)KEHHE pE3yJbTaTOB €€ U3Yy4YeHUs
B cooTtBercTBUU C TpeboBanusmMu OPI'OC COO c yderoM mnpodeccuoHaIbHON
HanpasieHHoctu OI'OC CIIO. IIpuopuTeTHBIMHU LETsIMU OOY4YEHHUS] MaTeMaTHKe
Ha 0a30BOM YPOBHE SBJIAIOTCA

- (QopMupoBaHuE IEHTPATBHBIX MAaTEMATUYECKUX MOHATUH (4YHUCIIO,
BEeIMYMHA, TeoMeTpuueckas (Qurypa, mNepeMeHHas, BEPOSATHOCTh, (QYHKIIHA),
o0ecreYnBaroNMX MPEEMCTBEHHOCTh W TMEPCHEKTUBHOCTh MAaTEMaTHUYECKOTO
o0pazoBaHus 00yUYaIOIIUXCS;

- MOJBEeHNE OOYYAIOIINXCS HA JOCTYITHOM JJII HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaTEMATHKHA U OKPYXKAIOMIETO MHUpPA, MOHMMAaHUE MAaTEMAaTUKU Kak
4acTH OOIIEH KyJbTyphl YEJIOBEUECTBA;

- Pa3BHUTHE UHTEIUICKTYaTbHBIX U TBOPUYECKUX CIIOCOOHOCTEH 00yUaronmxcs,
MO3HABATEIbHOM AKTUBHOCTH, HCCIEAOBATEIbCKUX YMEHHM, KPUTUYHOCTHU
MBIIUICHUS, UHTEpPECa K U3YUCHUIO MAaTEMATUKU;

- hopmupoBaHre PYHKIIMOHAIBHOW MAaTEMAaTHUYECKOW TPaMOTHOCTH: YMEHHUS
pacro3HaBaTh MaTeMaTUYECKHE aCIEKThl B PEANbHBIX KU3HEHHBIX CUTYyallUiX U
Opd  U3YYEHUU  APYTUX  JUCHUIUIMH, TPOSBICHUS  3aBUCUMOCTEH U

BaKOHOMCpHOCTGﬁ, (bOpMYJII/IpOBaTB X Ha A3BIKC MAaTCMAaTHKHM H CO3JaBaTb




MaTEeMaTUYECKUE MOJICTH, TPUMEHSATh OCBOECHHBIN MaTeMaTUYECKU ammapar s
peIeHusT TPAKTUKO-OPUEHTUPOBAHHBIX  3adad, 3amad  MNpodecCHOHAThHOM
NeSITeIbHOCTH, MHTEPIPETUPOBATH U OLICHUBATH MOJyYEHHbBIC PE3YJIbTATHI.
1.2.2. Ilnanupyemble pe3yJbTaTbl OCBOeHHs  001HIe00pa3oBaTeIbHOM
aucaumInHbI B cooTBeTcTBHH ¢ PI'OC CIIO 1 Ha ocHoBe ®PI'OC COO

O6mume xomnereHiuu (manee — OK) u mpodeccuoHanbHbie KOMMIETEHIIUU
(manee — IIK) ®I'OC CIIO B COOTHECEHUHU C JIMYHOCTHBIMH, METANPEIMETHBIMHU
u MIpeAMETHBIMU pe3ybTaTamMmu oOy4eHus 6a30BOrO YPOBHSI

(manee — [TP6) ®I"OC COO npencraBieHbl B TaOIHUIIE:



Kox m nHanmenoBanue

Pe3yqbTaThl 00yUeHUs1

(1}:()){1:4 N:;E z;r;;x Oo0mue JAucuuninHapHbie
OK 01. Breibupats | JIuunocTHble ~— pe3ynbTaThl  JIOJDKHBI orpaxarb | [IPG1. Bmamenue merogamu MOKa3aTeNbCTB, AITOPUTMAMU
CHOCOOBI pelleHus 3a/1a4d | B YaCTH: TPYJOBOT'O BOCITUTAHUS: pelieHus 3aaay; ymeHue (GOpMyIUpOBaTh OIpeneIeHHUs,
npoecCHOHATEHON - TOTOBHOCTb K TpyAYy, OCO3HaHME LEHHOCTH | aKCHOMbBI M TEOPEMbI, MPUMEHATh HX, MPOBOJUTH
NEeSATEIbHOCTH MacTepCTBa, TPYAOII00HE; JI0Ka3aTelIbHbIE PACCYXKICHUS B X0/I€ PEIICHUS 3a/1a4;
MPUMEHUTETBHO - TOTOBHOCTH K AKTUBHOU nestenpHocTH | [1PG2. YMeHme omepupoBaTh MOHATHSAMH: CTEIICHb YHCIIA,

K pa3JIMYHbIM KOHTCKCTaM

TEXHOJOTHYECKOW M COLMAIbHOW HANpaBICHHOCTH,
CMOCOOHOCTh ~ MHHIMUPOBATh,  IUIAHUPOBATh W
CaMOCTOSITEIILHO BBIMOJIHATh TAKYIO JICATEIbHOCTD;

- MHTEpeC K pas3audHbiM chepam mpodecCHoHaTbHOM
IEeATEIILHOCTH/

- TOTOBHOCTh MW CIIOCOOHOCTH K 00pa3oBaHUIO
1 caM000pa30BaHHUIO Ha MPOTSHKCHUH BCEH )KU3HU
MertarnpeaMeTHbIC Pe3yIIbTaThl JODKHBI OTPAXKATh:

OsBnageHue YHHUBEPCaTbHBIMU y4eOHBIMH
[M03HABATENIbHBIMU JACHCTBUSIMH:

a) 6a30BBIC JIOTUUECKHUE ICUCTBUS:

- CaMOCTOSITENILHO dbopmynHupoBath
W aKTyaJlu3upoBaTh  MNpoOJieMy, paccMaTpUBaTh
€ BCECTOPOHHE;

- yCTaHaBJIMBAaTh CYIICCTBCHHBIH TPU3HAK WM
OCHOBAaHHS JUIST CpaBHCHHSI, KJIacCU(UKAIIAN
H 0000IIIEeHH;

- ompenmenATh MM JACSATEIBbHOCTH,  33JaBaTh
mapaMeTpsl U KPUTEPUHU MX JOCTHIKCHHS,

- BBUSIBJISITH  3aKOHOMEPHOCTH W MPOTHBOPEUUS

B pacCMaTPUBAEMBIX SIBJICHUSIX;
- BHOCUTH KOppeKTI/IBI)I B JCATCIIBHOCTH, OLICHUBATh
COOTBETCTBUE PE3YJbTATOB LEJSM, OLEHUBATH PUCKHU
MOCJICICTBUH JCATCIbHOCTH

- Pa3BHBAThH KpCaTHBHOC MBIIIJICHHUC

jJorapuM 4YHCla; yMEHHE BBINOJIHATH BBIYUCIICHUE
3HAUYCHUM M TTPeoOpa30BaHUs BHIPAKEHUM CO CTETICHSIMU U
norapudmamu, mpeoOpazoBaHUs IPOOHO-PALMOHAIBHBIX
BBIPA)KCHUM;

[1PG3. YMeHue omnepupoBaTh MOHITHSIMH: PAllMOHATIBHBIE,
HMPPALMOHAJIBHEIE, II0OKa3aTeNbHbIE, CTEIICHHBIE,
jJorapu@MuUecKue, TPUTOHOMETPUYECKHE  ypaBHEHUs
Y HEPaBEHCTBA, UX CUCTEMBI;

[1PG5. YmMeHue omepupoBaTh MOHATUSMHU: pPalMOHAIBHAS
¢byHKIMs, mokasaTenbHas (QYHKIUS, cTereHHas (yHKIHA,
norapudmuyeckas byHKIHS, TPUTOHOMETPUYECKHUE
¢byHnkuuu, obpatHble (QYHKIMH;, YMEHUE CTPOUTH IpaduKu
M3YYEeHHBIX (QYHKIHHA, HCMIONb30BaTh Tpaduku Mpu
U3y4EHUU IIPOLIECCOB
Y 3aBHCHUMOCTEH, IPH PEIICHUHU 3a/1a4 U3 JAPYTUX y4eOHBIX
IIPEAMETOB M 337a4 W3 pPEAIBHON JKU3HU; BBIPAXaTh
(dbopMynaMu 3aBUCUMOCTH MEXIY BETMYUHAMU;

[1P66. YMenue pemaTh TEKCTOBBIE 33/1a4H Pa3HBIX TUIIOB (B
TOM 4YHUCJI€ HAa MPOLEHTHI, JOJIM M YacTH, HA JIBH)KCHHE,
paboTy, CTOMMOCTh TOBapOB W YCIYT, HAJOTH, 3a/la4d W3

o0iacTH  ynpaBieHHUs  JUYHBIMA U CEeMEHHBIMHU
¢uHaHCAMM);  COCTAaBJIATH  BBIPAKEHHS,  ypaBHEHHS,
HEPAaBEHCTBA U MX CHUCTEMBI II0 YCIOBHUIO 3a/JauH,
UCCIIEN0BATh  IIOJyYEHHOE pEUICHHWE M OLIEHUBATh

HpaB,I[OHOI[O6HOCTB PE3YJIbTATOB,




[IPH PEIICHUH KU3HEHHBIX MTPOOJIEM

0) 6a30BBIC UCCIICIOBATEIHLCKUC ICHCTBHS:

- BJAJCTh HAaBBIKAMH Y4eOHO-HCCIICIOBATEIBCKOW H
MPOCKTHOM JICATEIIBHOCTH, HAaBBIKAMHU pa3peIICHUs
npoOJem;

- CIIOCOOHOCTH " TOTOBHOCTH
K CaMOCTOSITCIIbHOMY IIOMCKY METOJIOB pEIICHUS

MPAKTUYCCKUX 3aaa4, IMPUMCHCHUTIO Pa3IMIHBIX
MCTOA0B ITO3HAHUA
- BBIABIIATD IMPUYINHHO-CJICACTBCHHBIC CBsA3HU

U aKTyallu3UpOBaTh 3aJady, BbIJBUTaTh TUIIOTE3y €€
pelieHusi, HaXOAUTh apryMEHTHI ISl J10Ka3aTeIbCTBa
CBOMX YTBEP’KJIEHUM, 3a/1aBaTh MapaMeTpbl U KPUTEPUHU
penieHus;

- QHAJIM3UPOBATh MOJYYEHHBIE B XOJI€ PELICHUs 3a1a4ul
pe3ynbTaThI, KPUTUYECKH OIICHUBATH ux
JIOCTOBEPHOCTb, MIPOTHO3UPOBATH HU3MEHEHUE
B HOBBIX YCJIOBUSIX;

pa3pabaThIBaTh IJ1aH penieHus
C yY4eTOM aHajiu3a MMEIOIUXCS
1 HEMaTepHaIbHBIX PECYPCOB;

- YMETh TIEPEHOCUTHh 3HAHUS B I[103HABATEIIbHYIO
U TIPAKTHYECKYIO 001aCTU KU3HEACSITETbHOCTH;
- yMeTb HUHTETPUPOBATH 3HAHUSA U3
MpeIMETHBIX 00IacTel;

- BBIJIBUTaTh HOBBIC WJIEH, MpeJiaratb OpUTrHHAIbHBIC
MOAXObI U PELICHUS

POOJIEMBI
MaTepUaIbHBIX

pa3HbIX

[1P6Y9. YmMenue onepupoBaTh MOHATUAMHU: TOYKA, MPSIMasd,
IUIOCKOCT, IIPOCTPAHCTBO, JByTpaHHbIN yrou,
CKPELIMBAIOIUECS npsiMble, napaieIbHOCTh u
NEPIEeHIUKYJIAPHOCTD MPSMBIX U IUIOCKOCTEH, YroJl MEXIy
OPSMBIMM, YIoJdl MEXIY MpsIMON M IUIOCKOCTbIO, YroJl
MEXJy IJIOCKOCTSIMHU, PACCTOSIHUE OT TOYKU A0 IIOCKOCTH,
paccTosiHHE  MEXAy IpsMBIMH, DPAaCCTOSHUE  MEXIY
IUIOCKOCTSIMU; YMEHHUE MCIIO0JIb30BaTh MPU PEIICHUU 3ajad
u3yyeHHble (AaKThl M TEOPEMbl IUIAHUMETPUU; YMEHHE
OLIEHUBATh Pa3Mepbl 00BEKTOB OKPYKAIOIIETO MHUPA;

I1P610. YMmeHue onepupoBaTh MOHATUSAMHU: MHOI'OTPaHHUK,
CEUYEeHHWE MHOIOIpaHHUKA, KyO, Mapajuielenurne], Mnpu3Ma,
nupamuzia, GuUrypa U HOBEPXHOCTb BpALICHUS, LMIMHID,

KOHyC, 1mmap, cdepa, cedeHus GUTypsl BpalICHHS,
IUIOCKOCTh, Kacamoasicss cdeppl, LWIMHAPA, KOHYCa,
IJIOIIAAb IIOBEPXHOCTHM NHUPAMHUABI, IIPU3MBI, KOHYCA,

HWIMHIIPA, TIoMaas chepbl, 00beM Ky0a, MPsIMOYTOJIbHOTO
napajuiesienuIe1a, MUpamMuIbl, MPU3Mbl, HIHJIWH/IPA, KOHYCA,
1apa; yMeHue u300paxarb MHOTOTPaHHUKH U TOBEPXHOCTH
BpalIeHUs, UX CEYCHUSI OT PYKH, C MOMOIIBIO YEPTEHKHBIX
MHCTPYMEHTOB M 3JIEKTPOHHBIX  CPEICTB;, yMEHHUE
pacro3HaBaTb CHMMETPUIO B IPOCTPAHCTBE; YMEHHE
pacno3HaBaTh NPAaBUIIbHbIE MHOTOIPAHHUKY;

[1P611 Ywmenuwe omepupoBaTh MOHATHSAMH: JIBUKCHHE B
MPOCTPAHCTBE, MOA00HBIE (GUTYPHl B TMPOCTPAHCTBE;
WCIMOJIb30BAaTh OTHOIIEHUE IUIOIIAACH TMOBEPXHOCTEH U
00BEMOB MOAOOHBIX (PUTYp MIPH PEIICHUH 33]1aY;

- CcTaBUTh TpoOJeMbl u 3amaud, jomyckatomue | [IP612. VYMeHHE BBIYHCIATH T€OMETPUUYCCKUE BEITHYUHBI
CIOCOOHOCTH ux UCIONIb30BaHus | (IUIMHA, YroJ, MIIOIaah, 00beM, IJIOLAAb MOBEPXHOCTH),
B I03HABATEIBLHOM U COUUAIBHON MPAKTUKE UCIIOJIB3YS U3yUeHHBIC (DOPMYITBI U METOIBI;

OBnanenue YHUBEPCAIbHBIMHU perynstuBHbiMu | [TP613. YMeHue onepupoBaTh MOHATHAME: MPSIMOYTOJIbHAS
JNEUCTBUSAMM: a) CaMOOPraHu3aIus: JIeTIaTh | CUCTEMA  KOOpPJWHAT, KOOPAMHATBI  TOYKH, BEKTOD,
OCO3HAaHHBIM BBIOOP, ApPTYMEHTUPOBATh €ro, OpaTh | KOOpPAMHATHI BEKTOpa, CKAIIPHOE MPOU3BEACHUE, YIOll
OTBETCTBEHHOCTb 32 PEUICHUE MEXKJly BEKTOpaMH, CYMMa BEKTOPOB, IPOU3BEIAECHUE




BEKTOpa Ha YHCIIO; HaXOJIUTh
C MOMOIIBIO M3YyYEHHBIX (OPMYIT KOOPAMHATHI CEpPEIUHBI
OTpEe3Ka, PACCTOSIHUE MEXKAY JABYMs TOUKAMU;

[1P614. YMmenue BHIOUpATh MOAXOIANIMNA N3y4YEHHBINH METO/T
JUI  pelleHus 3a/ayd, paclo3HaBaTh MaTeMaTHYECKHE
(baxTsI

U MaTeMaTHYeCKue MOJENIU B IPUPOIHBIX U OOIIECTBEHHBIX
SBIICHHUSIX, B HMCKYCCTBE; yMEHHE NPUBOAUTH MPUMEPHI
MaTeMaTUYECKUX OTKPBITUH pOCCUICKOW U  MHUPOBOH
MaTE€MaTHYECKOU HAyKH

OK 02. Hcnonb3oBaTh
COBpEMEHHBIC  CpEICTBa
MIOKCKa, aHaiM3a |
HWHTEPIIPETAIAH
nHpopManuu, u
MH(POPMAIMOHHEIE
TEXHOJIOTUU TUIS
BBITIOJTHEHUS 3a1a4
npodeccroHanbHOI
JeSTSIIbHOCTH

JIuuHOCTHBIE PE3YNIbTAThI TOJDKHBI OTPAXKaTh B YaCTH:
[IEHHOCTH HAYYHOTO ITO3HAHUS:

- c(OPMHPOBAHHOCTh MUPOBO33PCHUS,
COOTBETCTBYIOIIETO COBPEMECHHOMY YPOBHIO Pa3BUTHS
HAayKH W OOIIECTBCHHOH NPAKTUKU, OCHOBAHHOTO Ha
IMajore KyJIbTyp, CHOCOOCTBYIOIIETO OCO3HAHHIO
CBOET0 MECTa B IMOJIUKYJIETYPHOM MHPE;
MeTanpeaMeTHbIe pe3yIbTaThl JIOJDKHBI OTPaXaTh:
Ognanenue YHUBEPCAIbHBIMU y4eOHBIMH
MO3HABATEIILHBIMU JICHCTBUSAMU:

B) pabota ¢ uHpopmMaImei:

- BJANETh HaBBIKAMH TIONy4YeHUs WHpoOpMammu U3
UCTOYHUKOB  Pa3HBIX  THUIIOB,  CaMOCTOSITEIBHO
OCYIIECTBIISATh TIOWCK, aHAIHW3, CHUCTEMATHU3allUI0 U
UHTEPIPETAIMIO WHPOPMAIIUU PA3JIHYHBIX BUIOB U
(dbopM TIpeICTaBICHHUS,

[1P64. VYwmenuwe omnepupoBaTh MOHATHIMH: (DYHKIIHA,
HenpepbiBHAs (DYHKIHS, TPOU3BOAHAS, MEPBOOOpaA3HAs,
ONpEICIICHHBIM UHTETpall; YMEHUE HAXOAUTh MPOU3BOJIHBIE
dJEeMEHTapHbIX  (QYHKLIMHA,  HCIOIB3YyS  CIPaBOYHbBIC
MaTepHuabl; HCCJIEe10BATh
B TPOCTEUINUX Ciydasx (QYHKIUA HA MOHOTOHHOCTb,
HAXOJUTh HAUOOJIINE U HAUMEHBIIHNE 3HaUeHUs (QYHKIIUH;

CTpOUTh TpapuKd MHOTOWIEHOB C HCIOJIb30BAHUEM
ammapara = MaTeMaTU4YeCKOro  aHajiu3a;  NPUMEHATh
IIPOU3BOJIHYIO

IpU pELICHUM 3aJady Ha JABMXKEHHE; pellaTh IPaKTUKO-
OpUEHTUPOBAHHBIC 33J]a4l HAa HAUOOJbIINE U HAUMEHbIINE
3HA4YEHUs, Ha HAXOXKJECHUE ITyTH, CKOPOCTU M YCKOPEHHUS

[1P66. YMenue pemaTh TEKCTOBBIE 33/1a4H Pa3HBIX TUIIOB (B
TOM 4YMCJE€ Ha MPOLEHTHI, J0JIM M YacTH, Ha JBH)KEHUE,
paboTy, CTOMMOCTh TOBapOB M YCIYI, HAJIOTH, 3aJaddl W3

- CO3/1aBaTh TEKCThI B pa3IM4yHbIX (popMaTax c yueToM | OOJacTM  yNpaBiE€HUS  JIMYHBIMU M CEMEHHBIMHU
HazHaueHUs WHGPOpMAIMM W IENIEBOW ayAWTOpWH, | (MHAHCAMH);  COCTABIISATH  BBIPAKCHHS,  YpPaBHEHUS,
BbIOMpas ONTHUMaJbHYIO (OpMY MpPEICTABICHHUS M | HEpaBEHCTBA W MX CHUCTEMbl [0 YCJIOBUIO 3ajJauu,
BH3yalIU3aluy; HCCIENA0BAaTh  IIOJIYYEHHOE  pEUIeHWE U OLICHUBAaTh
- OLICHUBATH JIOCTOBEPHOCTb, JETUTUMHOCTb | MPaBJONOAOOHOCTb PE3yJIbTATOB;

uHpOpManuy, ee COOTBETCTBUE npaBoBeiM | [IPG7. VYMmeHume omepupoBaTh MOHATUAMHU: CpEIHEE
U MOPAJIbHO-3TUYECKUM HOpMaM; apupMeTHyecKoe, MenuaHa, HauOoJjblllee M HauMEHbIlee
- WCTOJNB30BaTh  cpenctBa  MHGOPMAIMOHHBIX | 3HAYCHHs, Pa3Max, TUCIEPCHs, CTAHJAPTHOE OTKJIOHEHHUE




U KOMMYHUKAIIWMOHHBIX TEXHOJIOTHH B pelicHUuN
KOTHUTHUBHBIX, KOMMYHHKATHUBHBIX
n OpraHU3allMOHHBIX 3aJga4 C CO6J'II-OI[€HI/IGM

TpeOOBaHUN HIPrOHOMHUKH, TEXHUKH OE30MacHOCTH,
TUTHEHBI, PECYpCOCOEPEKESHNUS, MMPABOBBIX U AITHIECKUX
HOPM, HOPM HHPOPMAIIMOHHOW 0€30TIaCHOCTH;

- BJaACTh HAaBBIKAMU DPACIMO3HABAHUSA M  3aIHUTHI

YKHCIOBOTO Ha0Opa;, YMEHHE W3BJCKATh, HHTEPIPETHPOBATD
uHpOpPMALIMIO,  TMPEJACTABICHHY0 B  Ta0iuiax, Ha
auarpaMmax, rpadukax, OTpaxarollyro CBOHCTBA peabHBIX
IPOIIECCOB

U SBJIEHUH; TPEACTABIATh HHGOPMALMIO C IOMOIIBIO
TaOJIHIL

U JHarpamMm; MCCIIEIOBaTh CTATUCTHYECKHE JaHHBIE, B TOM

uHbopManuy,  WHPOPMAIMOHHOM  OE30MAaCHOCTH | YMCIE€ C TNPUMEHEHHEM TpapUuecKuX METOIOB U
JMYHOCTH 3JIEKTPOHHBIX CPEJICTB;
[1P614. YMenue BHIOUpATh MOAXOIANIIMNA N3y4YEHHBIN METO/T
JUI  pelleHus 3a/layd, paclo3HaBaTh MaTeMaTHYECKHE
(baxThI
Y MaTeMaTHYeCKue MOJEIU B IPUPOIAHBIX U OOIIECTBEHHBIX
SBIICHHUSIX, B HMCKYCCTBE; yMEHHE NPUBOAUTH IPUMEPHI
MaTeMaTUYECKUX OTKPBITUH pOCCUICKOW U  MHUPOBOU
MAaTE€MaTHYECKOU HAyKH
OK 03. [IInanupoBath | JIuuHOoCTHBIE — pe3ynapTaTbl  JOKHBI  oTpaxarb | [IPGl. Bnagenue meronamu J10Ka3aTeiabCTB, allfOPUTMaMU
" peanu30BBIBaTh | B YAaCTH: JyXOBHO-HPABCTBEHHOT'O BOCIIUTAHHMS: pemieHust 3a1a4; yMeHHE (QOpPMYIUPOBATH OIpPEICIICHUs,
COOCTBEHHOE - c(OPpMHPOBAHHOCTb HPABCTBEHHOI'O CO3HAHUs, | aKCMOMBI M TEOPEMbI, MPUMEHATh HX, MPOBOJIUTH
npodeccruoHaIbHOE 3TUYECKOTO TOBEICHHUS; J0Ka3aTeIbHbIC PACCYKICHUS B XO/I€ PEIICHUS 3a/1ay;

U JIMYHOCTHOE DPa3BUTHE,
IpePUHUMATEIBCKYIO
JesITeIbHOCTD

B npodeccuoHaIbHOM
cepe, UCIIO0JIb30BaTh
3HaHUS 1O  IPaBOBOHU
u (¢brHaHCOBOM
IPaMOTHOCTH

B Pa3JINYHBIX XKU3HEHHBIX
CUTYaLUsAX

- CIOCOOHOCTH OIIEHMBATh CHUTYAIlMI0 U IPUHHUMATh
OCO3HAHHBIC PEIICHUS, OPUECHTUPYSICh HA MOPAIBHO-
HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

- OCO3HAaHME JIMYHOTO BKJaJa B
YCTOHYHUBOTO OYIYIIEro;

- OTBETCTBEHHOE OTHOIIECHHWE K CBOUM POAUTEISIM H
(unu) OpYruM 4JeHaM CEeMbHU, CO3/IaHHUI0 CEeMbU Ha
OCHOBE OCO3HAaHHOI'O MPHUHATHUS LEHHOCTEW CEMEWHOMN
KU3HA B COOTBETCTBHM C TPAAUIMsIMH HapOJOB
Poccuu;

MeTtanpeamMeTHble pe3ynbTaThl JOJKHBI OTPaXaTh:
OsnaneHue YHUBEPCATbHBIMHU PETYJISITHBHBIMU
NENUCTBUSIMU:

a) CaMOOPTraHu3aIHs:

IIOCTPOCHUE

[1P64. VYwmenuwe omepupoBaTh MOHATHIMH: (DYHKIHUA,
HenpepeiBHAs (DYHKIHS, TPOU3BOAHAS, MEPBOOOpaA3HAs,
ONpEJICIICHHBIM UHTETpall; YMEHUE HAXOAUTh MPOU3BOJIHBIE
dJeMEHTapHbIX  (QYHKLIMHA,  HCIOIB3YyS  CIPaBOYHbBIC
MaTepualbl; UCCIEI0BATh B MPOCTEHIINX CIIy4asX (pyHKIHUN
Ha MOHOTOHHOCTH, HaXOJIUTh HAUOOJBIINE U HAUMEHBIIINE
3HaYeHUs] (QYHKIMMA; CTPOUTh TpadUKu MHOTOYJIECHOB C
HCIIOJIb30BAHUEM allapara MAaTeMAaTH4EeCKOIO aHalIu3a;
MIPUMEHSATH MIPOU3BOJHYIO
MpU PEUICHUM 33Ja4 Ha JBW)KECHUE; pEIlaTh MNPAKTUKO-
OpUEHTHPOBAHHBIC 33[]a4d HAa HAUOOJbIINE U HAMMEHbIINE
3HAYEHUs, HA HAXOXKJICHUE ITyTH, CKOPOCTH U YCKOPEHUS

I1PG5. YMeHue omepupoBaTh NOHATUSMHU: pallMOHAIBHAS
byHKIMS, TMOKazareabHas (QyHKIMS, CTeneHHAs (YHKIUS,
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- CaMOCTOSITENIBHO OCYILIECTBIIATH IT03HABATEIIBHYIO
NeSTEeNbHOCTh, BBIABISATH TMPOOJIEMBI, CTaBUTh U
¢dbopmynMpoBaTh COOCTBEHHBIE 3a/1a41 B
0o0pa3oBaTeNbHOW  JESATEIBHOCTH M JKU3HEHHBIX
CUTyalUsX;  CaMOCTOSTEJIBHO  COCTaBJIATH  IUIAH
peleHus MPoOIEMBI ¢ YU€TOM HMEIOIIMXCSI PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH M MPEAIOYTEHUH; JaBaTh
OLICHKY HOBBIM CHTYallUsIM;

CIOCOOCTBOBaTh  (POPMHUPOBAHUIO U IMPOSBICHUIO
IIUPOKOM OSPYAMIMH B pa3HBIX 00JacTAX 3HAHUH,
IIOCTOSIHHO MOBBIIIATh CBOM 00pa3oBaTeNbHBIA U
KYJIbTYpPHBIN YPOBEHb;

0) CaMOKOHTPOJIb:

UCIOJIb30BaTh IpUEMBl peduieKCuu  AJis
CUTYyalllH, BBIOOPA BEPHOTO peIlCHMS;

- YMETh OLICHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATH
pELIEHNUs 10 UX CHHYKEHUIO;

B) OSMOLMOHAJIbHBIH HWHTEJUIEKT,
Cc(OPMHUPOBAHHOCTB!

BHYTPEHHEH MOTHBAIUH, BKIKOYAIOLEH CTpEMIICHUE K
JOCTMKEHUIO  LEJIM MU YCHEeXy,  ONTUMU3M,
MHHUIMATUBHOCTb, YMEHME JEWCTBOBATb, HCXOId W3
CBOMX BO3MOKHOCTEH;

- OSMIIAaTUHM, BKJIOYAIOUIEH CHOCOOHOCTh MOHHUMATh
SMOLIMOHAIBHOE COCTOSIHUE JAPYTUX, YYUTHIBATH €0
IIPU OCYILECTBICHUN KOMMYHHUKAIIMH, CIIOCOOHOCTh K
COUYYBCTBHIO U COIIEPEKUBAHUIO;

- COL[MAJIbHBIX HABBIKOB, BKJIOYAIOIIMX CIOCOOHOCTH

OLCHKH

MpEAIoNararo i

BBICTPaMBaTh OTHOILICHHUS C JPYTHMMHU JIFOJIbMH,
3a00THTBCS, TPOSBIATH HWHTEPEC M pa3pemiarhb
KOH(JIUKTBI

jJorapudmuyueckas byHKIHA, TPUTOHOMETPUUECKUE
¢byHnkuuu, obpatHble (QYHKIMH;, YMEHUE CTPOUTH IpaduKu
U3y4yeHHBIX  (QYHKIUI, HCHOIB30BaTh TrpaduKu  IpH
U3Y4EHUH IIPOLIECCOB
U 3aBUCHMOCTEH, NMPHU PEIICHUH 3a/1a4 U3 IPYTrux yueOHbIX
IIpeIMETOB W 3aJad U3 peaJbHOM MKU3HU; BbIpaXKaTh
(dbopMynaMu 3aBUCUMOCTH MEX]y BEIUUYUHAMU;

[1P66. YMenue pemaTh TEKCTOBBIE 33/1a4H Pa3HBIX TUIIOB (B
TOM 4YMCJE€ Ha MPOLEHTHI, J0JIM M YacTHU, Ha JBH)KEHUE,
paboTy, CTOMMOCTh TOBapOB M YCIYI, HAJIOTH, 3aJaddl W3

o0sacTH  ynpaBieHHUs  JUYHBIMA U CEMEHHBIMU
¢uHaHCAMM);  COCTAaBJIATH  BBIPAKEHUS,  ypaBHEHHS,
HEPABEHCTBA M MX CHCTEMBl II0 YCJIOBHIO 3aJayH,
UCCIIEN0BATh  IIOJyYEHHOE  pEUICHHWE M OLIEHUBATh
IIPaBJONO00HOCTh PE3yJIbTATOB;

[IP67. VYwmeHue omepupoBaTh MOHATUSAMHU: CpeIHEE

apupMeTHyecKoe, MenuaHa, HauOoJjblllee M HauMEHbIlee
3HAYEHMS, pa3Max, JUCIEPCHs], CTaHJAPTHOE OTKJIOHEHHE
YHCIOBOTO HabOpa; yMEHHUE U3BJIEKaTh, HHTEPIPETUPOBATD
uH(pOpMalLMl0, NPEJICTaBICHHYHO B  Tabiuuax, Ha
auarpammax, rpagukax, OTpaskarollylo CBOMCTBA pealbHbIX
IIPOLIECCOB

U SBJIECHUHM; TNpEeACTaBIATh HHPOPMALKIO C MOMOILBIO
TabIHII

U JlMarpamMm; UCCIIE0BaTh CTATUCTUYECKHE TaHHbIE, B TOM
qyuciae C TOpUMEHEHHeM TIpadUiecKuXx METOAOB H
3JIEKTPOHHBIX CPEJICTB;

[TPG8. YMeHue onepupoBaTh NOHATHIMHU: CITyYaiHBIA OTIBIT
U CIy4aiHOe COOBITHE, BEPOSITHOCTh CIIy4ailHOro COOBITHS;
YMEHHE BBIUUCIATH BEPOATHOCTb C  HCIIOJIb30BAHUEM
rpadM4ecKuX METOJIOB; IPUMEHATh (POPMYJIbI CIOKEHUS U
YMHOXXEHHUSI BEPOATHOCTEH, KOMOWHATOpHBIE (aKThl H
dbopMynbl IpU PEUIEHUH 3ajjay; OLIEHUBAThb BEPOSITHOCTU
peaJIbHbIX  COOBITMM; 3HAKOMCTBO  CO  CIy4yaillHbIMU




BEIMYMHAMHU; YMEHHUE MPHUBOIAUTH HPUMEPHI TMPOSBICHUS
3aKOHa OOJIBIINX YHCENT B TPUPOIHBIX

1 OOILECTBEHHBIX SIBIICHUSX;

[1P614. YMmenue BHIOUpATh MOAXOIANIMNA N3y4YEHHBINH METO/T
JUI  pelleHus 3a/ayd, paclo3HaBaTh MaTeMaTHYECKHE
(baxTsI

U MaTeMaTHYeCKue MOJENIU B IPUPOIHBIX U OOIIECTBEHHBIX
SBIICHHUSIX, B HMCKYCCTBE; yMEHHE NPUBOAUTH MPUMEPHI
MaTeMaTUYECKUX OTKPBITUH pOCCUICKOW U  MHUPOBOH
MaTE€MaTHYECKOU HAyKH

OK 04. DddexruBHo
B3aHUMOJICHCTBOBATh

1 paboTaTh B KOJUICKTHUBE
1 KOMaH/e

JInyHOCTHBIE pe3yabTaThl AOJKHBI OTPa)KaTh B YACTH:
LEHHOCTH HAy4YHOr0 MO3HAHUS: OCO3HAHUE LEHHOCTH
Hay4YHOW J€ATEIbHOCTH, TOTOBHOCTb OCYIIECTBISAThH
MPOEKTHYID M  HCCIEAOBATEIbCKYI0 AEATEIbHOCTh
WHJIMBU1yaJIbHO U B TPYIIIIE

MerarpeamMeTHbIE Pe3yIbTaThl TOJDKHBI OTPAXKATh:
OBnazeHue YHUBEPCAIBHBIMU KOMMYHUKATUBHBIMHU
JIEHCTBUSIMU:

0) COBMECTHasl IeATECIbHOCTb:

- TOHMMAaTh MW  UCIOJIb30BaTh  IPEUMYIIECTBA
KOMaHJIHOW ¥ UHIUBUYaTbHOU paboTHI;

- TNpUHUMATh 1M COBMECTHOW J€ATEIbHOCTH,
OpraHu30BbIBaTh M KOOPJMHUPOBATH ACHCTBUS IO €€
JOCTHIKCHHUIO: COCTAaBJISITh IJ1aH JICHCTBHI,
pacmpenenarb poiad € Y4eTOM MHEHUN YYaCTHUKOB
00CYKJaTh pe3yJIbTaThl COBMECTHOM PabOTHI;
- KOOPJUHUPOBATH n BBIITOJIHATH
B YCIIOBHSIX peanbHOro,

1 KOMOMHHUPOBAHHOTO B3aMMOJICUCTBUS;
- OCYUIECTBJISITh  IO3UTUBHOE  CTPATErMUYECKOE
MOBEJICHUE B PAa3IUYHbIX CUTyalUsX, MPOSBIAThH
TBOPYECTBO U BOOOpaKeHUE, OBITh HHUIINATHBHBIM.
Osnanenne YHUBEPCAIbHBIMU peryiasiTUBHBIMU
JIEHCTBUSIMU:

paboty
BUPTYaJIHHOTO

[1P61. Bnamenue merogaMu JOKa3aTelbCTB, aropUTMaMu
pemieHust 3aaad; ymMeHue (HopMyIupoBaTh OIpeACIICHHUS,
AKCUOMBl W TEOPEMbl, IPUMEHATb UX, MPOBOIUTH
JI0KA3aTEeJIbHBIE PACCYXKICHHUS B XOJ/I€ PELICHUS 3a/1a4;
[IPG7. VYwmeHnue omnepupoBaTh TMOHATUSAMHU: CpelHEe
apudmernueckoe, MenuaHa, HauOOJbIIEe W HAMMCHBIICE
3HAUEHHUs], pa3Max, JIUCIEPCUs, CTaHJIAPTHOE OTKIOHEHHUE
YHUCJIOBOr0 HabOpa; yMEHUE U3BJIEKATh, HHTEPIPETUPOBATH
uH(poOpMallMi0, TPEICTaBICHHYH0O B  Tabiunax, Ha
nuarpaMmax, rpagukax, OTpakKarollylo CBOMCTBA pealbHbIX
MIPOLIECCOB

U SIBJICHUH; MPEACTABIATh HHPOPMALUIO C TOMOIIBIO
TadJIHI

W IWarpaMM; MCCIEN0BATh CTATUCTUYECKHUE JaHHBIE, B TOM
yuclieé C [OpPUMEHEHHEeM TrpapuueckKuXx METOAOB U
3JIEKTPOHHBIX CPEACTB;

[TPG8. YMeHue onepupoBaTh NOHATUAMU: CIyYailHBIA OMBIT
U ClTydaliHOE COOBITHE, BEPOSITHOCTh CIIy4allHOTO COOBITHS;
YMEHUE BBIUUCIATH BEPOSITHOCTb C MCIOJIb30BAaHUEM
rpa@u4YecKux METOAOB; MPUMEHATH (POPMYJIBI CIOKECHUS U
YMHOXEHHUS BEpPOSITHOCTEH, KOMOMHATOpHbIE (aKThl U
(GbopMyJIBI TIpH PEIICHUU 3a/1a4; OIICHUBATH BEPOSTHOCTH
peabHBIX  COOBITHH; 3HAKOMCTBO CO  CIy4YailHBIMU
BEJIMYMHAMHU;, YMEHUE NPUBOAUTH TNPUMEPHI MPOSIBICHUS
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T') IpUHATHE Ce0s U IPYTHX JIIOJCH:

- IPUHUMATh MOTHBBI U apTYMEHTHI IPYTUX JIFOJCH MpH
aHaJIM3€ Pe3yJbTATOB ACATEILHOCTH;

- TIPU3HABATh CBOE MPABO M IMPAaBO IPYTHX JIIOACH Ha
OIIIMOKHU;

3aKOHa 0OIBIINX

1 OOIECTBEHHBIX SBIECHUIX,
[1PG14. YMmenue BoIOMpPATh MOAXOIAUINN U3y4EHHBIA METOT
JUIsL pellieHus 3aJaydd, pacro3HaBaTh MaTeMaTHYECKHE
(hakThI

4yucell B IIPUPOIHBIX

- pa3BuUBaThb  CHOCOOHOCTP  INOHMMATh  MHp | U MaTeMaTHYECKHE MOJENIU B MPUPOJHBIX U OOIIECTBEHHbIX
C MO3MLIMU APYTOro 4eI0BeKa ABJICHUSX, B HCKYCCTBE; YMEHHME IPHUBOJUTH IPHUMEPHI
MAaT€MaTHYECKUX OTKPBITHA POCCHHWCKOM W  MHUPOBOH
MaTEMaTUYECKON HAYKH
OK 05. OcymectBisath | JIMUHOCTHBIE  pe3yJbTaThl  JOJDKHBI  oTpaxkarh | [IPO1. Biagenme meromamMu n0Ka3aTelbCTB, alTOPUTMAMH
YCTHYH0O ¥ IHCBMEHHYIO | B YaCTH: 3CTETUYECKOI'O BOCIIUTAHMUS: pemieHust 3a1a4; yMeHHE (QOpMyJIUpOBaTH OIpeIesICHUs,
KOMMYHHUKAIUIO - 3CTETHUYECKOE OTHOLICHUE K MUPY, BKJIIOYAsl 3CTETUKY | aKCMOMBI M TEOPEMBI, IPUMEHATbH HX, IPOBOJIUTH
Ha roCyJJapCTBEHHOM | ObITa, HAyYHOI'O0 U TEXHUYECKOI'O TBOPYECTBA, CIIOPTA, | J0KA3aTEJIbHBIE PACCYXIECHUS B X0JI€ peIlIeHUs 3a/1ay;
A3BIKE Poccuiickoii | Tpyaa u 0OIIECTBEHHBIX OTHOIICHHIA; [1P66. YMenue pemaTh TEKCTOBBIE 33/1a4H Pa3HBIX TUIIOB (B
denepau ¢ Yy4eTOM | - CIOCOOHOCTb BOCIPUHMMATH DPAa3JIMYHbIE BHJBI | TOM YHMCI€ Ha HPOLEHTHI, JOJM U YacTH, Ha JBHXKEHUE,
ocoOeHHOCTEeH UCKYCCTBA, TPAJAWLIMU W  TBOPYECTBO  CBOETO | pabOTy, CTOMMOCTH TOBApOB M YCIYyT, HAJIOTH, 33Ja4l M3
COLIMAJIbHOTO U JpYyruxX HapoAOB, OILIYIIaTb SMOLMOHAJbHOE | OOJIACTM  YHOpaBICHHUS  JMYHBIMU U CeMEHHBIMHU
u KYJIBTYPHOI'O | BO3JIEHCTBHE UCKYCCTBA; ¢uHaHCAMM);  COCTAaBJIATH  BBIPAKEHHS,  ypaBHCHHS,
KOHTEKCTa - YOeXIEHHOCTb B 3HAYMMOCTH JJIsl JIMYHOCTH | HEPaBEHCTBA M MX CHCTEMBl [0 YCJIOBUIO 3ajJauu,
1 O0IIeCTBa OTEYECTBEHHOTO W MHUPOBOI'O MCKYCCTBA, | MCCIENOBATh  IOJYYCHHOE  pEIIeHHe ¢  OICHHWBATh

STHHYECKUX KYJIbTYPHBIX
¥ HapOJHOTO TBOPYCCTBA
MeTtanpeamMeTHble pe3ynbTaThl JOJKHBI OTPaXaTh:
OBnaneHne YHUBEPCATBHBIMA KOMMYHHUKATHBHBIMHU
NEUCTBUSIMU:

a) oOmeHue: - OCYIIECTBIATH
BO Bcex cdepax KU3HHU;

- pacrmo3HaBaTh HEBEpOAIBLHBIC CPEACTBA OOIICHUS,
IMOHUMATh 3HAYECHHE COLIMaIbHBIX 3HAKOB,
pacro3HaBaTh MPEANOCHUIKH KOH(JIMKTHBIX CHUTYaIlHi
U CMATYATh KOH(MIUKTHI;

- Pa3BEpPHYTO U JIOTHYHO W3JIaraTh CBOIO TOYKY 3PEHUS
C MCIIOJIb30BAaHUEM SI3BIKOBBIX CPEJICTB

TpaauLIi

KOMMYHHKaIUH

IIPaBJONOI00HOCTh PE3YJIbTATOB;

[TPG8. YMeHue onepupoBaTh NOHATHIMHU: CITyYaHHBIA OTIBIT
U CIy4aiiHOe COOBITHE, BEPOSITHOCTD CIIy4ailHOro COOBITHS;
YMEHHE BBIUUCIATH BEPOSTHOCTh C HCIOJIB30BaHUEM
rpadM4ecKuX METOJIOB; IPUMEHATh (POPMYJIBI CIOKEHUS U
YMHOXXEHHUSI BEPOATHOCTEH, KOMOWHATOpHBIE (aKThl H
dbopMynbl IpU PEUIEHWH 3ajjay; OLIEHUBAThb BEPOSITHOCTU
peasibHbIX  COOBITMH; 3HAKOMCTBO CO  CIy4yailHbIMU
BEIMYMHAMHU; YMEHHUE IPHUBOJAUTH IPUMEPbI IMPOSBICHUS
3aKOHa O0IBIIIX qrcen B PUPOIHBIX
1 OOILECTBEHHBIX SIBIICHUIX;

[1P614. YMenue BHIOUpATh MOAXOIANIMNA N3yUYEHHBINH METOT
IUI  pelleHus 3a/layd, paclo3HaBaTh MaTeMaTHYECKHE
(baxThI

11




1 MaTeMaTHU4eCKUE MOJEIU B IPUPOAHBIX U OOILIECTBEHHBIX
SBJICHUSAX, B MCKYCCTBE; YMEHHME IPUBOIUTH IPUMEPHI
MaTEMaTUYECKUX OTKPBITUH POCCUHCKOM W  MHUPOBOU
MaTeMaTHYECKOW HAYKH

OK 06. [IposiBiisiTH
IPaKIaHCKO-
MaTPUOTHYECKYIO
MIO3ULUIO,
JI€MOHCTPHUPOBATh
OCO3HAHHOE  IIOBEJEHHUE

Ha OCHOBE POCCHUHCKHX
JyXOBHO-HPAaBCTBEHHBIX
LIEHHOCTEH, B TOM YHCIIE
C y4e€TOM TapMOHHM3alUuU
MEKHAMOHAIbHBIX

u MEXPETUTHO3HBIX
OTHOLUEHUN, NTPUMEHSThH
CTaH/1apThl
AHTUKOPPYILIUOHHOTO
[IOBE/ICHUS

JIndHoCTHBIC PE3YIbTAaThI JOJI2KHBI OTpaXaTb
B 4aCTH:

- I'paXaaHCKOro BOCIIMTaHUA: IIPpUHATHC
TPAAUIUMOHHBIX HAllMOHAJIbHBIX, O6HI€‘-ICJIOB€‘-I€CKI/IX
TYMaHHUCTHUYCCKUX

U ICMOKPATUICCKUX HGHHOCTefI;

-IIATPUOTUYCCKOI'O BOCIIMTAHMA:

OEHHOCTHOC OTHOIICHHC K rocyaapCTBCHHBIM

CUMBOJIAM, UCTOPUYECKOMY U IPUPOJHOMY HACIEIUIO,
IMaMSITHHKaM, TpaauLHsIM HapoJ0B Poccun,
nocTkeHusM Poccun B Hayke, MCKyCCTBE, CIIOPTE,
TEXHOJIOTUSX U TPYIE;

MeramnpeaMeTHble pe3yibTaThl JOJKHBI  OTpaKaTh:
OBnanenue YHUBEPCAIbHBIMU PEryJISITUBHBIMU
NENUCTBUSIMU:

B) SMOLMOHAJIbHBIA MHTEJUIEKT, MPEANOoJaraoimun
Cc(OPMHUPOBAHHOCTB!

--CaMOCO3HaHU, BKJIFOYAIOLLETO CTIIOCOOHOCTh

[IOHUMAaTh CBO€ 3MOLIMOHAJIBHOE COCTOSIHHE, BUJETh
HaIpaBJIEHUs Pa3BUTHS COOCTBEHHOW IMOIIMOHAIBHOU
cdepsbl, ObITh YBEPEHHBIM B ce0e;

- CaMOPETYJMPOBAHUS, BKIIOYAIOUIETO CAMOKOHTPOJIb,
YMEHUE T[PUHUMATh OTBETCTBEHHOCTh 3a  CBOE
IIOBEJICHNUE, CIIOCOOHOCTh aJanTHPOBATHCA K
SMOILIMOHAIBHBIM U3MEHEHUSIM U MPOSIBIATH THOKOCTb,
OBITH OTKPBITHIM HOBOMY;

- BHYTPEHHEW MOTHUBALIMM, BKJIIOYAIOLIECH CTPEMIICHUE
K JOCTIDKCHHMIO 1IeM H  yCHeXy, OINTUMHU3M,
WHULIMATUBHOCTb, YMEHHE JEMCTBOBaTh, HCXOId W3
CBOMX BO3MOXHOCTEH;

[IP61. Bnamenue meromaMu JOKAa3aTelbCTB, arOpUTMaMu
pemieHust 3aaad; ymMeHue (HopMyIupoBaTh OIpPEACIICHHUS,
AKCUOMBI W TEOPEMbI, TMPUMEHATh MX, MPOBOIUTH
JI0OKA3aTeJIbHBIE PACCYXKICHHUS B XO/I€ PELICHUS 3a/1a4;

[TP66. YMeHue penrath TEKCTOBBIC 3a]]a4K Pa3HbIX THUITOB (B
TOM YHCIJIE Ha MPOUEHTHI, JOJM W YacTHU, HA JBUKCHHE,
paboTy, CTOMMOCTh TOBapOB M YCIYT, HAJIOTH, 3a/la4dl U3

objacT  ympaBJICHHS  JIMYHBIMA W CEMCHHBIMHU
¢buHaHCaMM);  COCTaBIIATH  BBIPAKEHUS,  ypaBHEHUS,
HEpAaBEHCTBA M KX CHUCTEMbI II0 YCIOBHIO 3a/1ayH,
HCCIEAOBAaTh  IOJIYYEHHOE  pElIeHWe U OLICHUBAaTh
IIPaB/10N0I00HOCTb PE3yJIbTATOB;

[IP6G7. VYwmeHnue omnepupoBaTh MOHATUSIMHU: CpelHEe

apudmernueckoe, MenuaHa, HauOOJbIIEe W HAMMCHBIICE
3HAYEHHUs], pa3Max, JIUCIEpPCHUs, CTaHJIAPTHOE OTKIOHEHUE
YHUCJIOBOI0 HaOOpa; yMEHHE U3BJIEKATh, HHTEPIPETUPOBATH
uH(poOpMallMi0, TPEJICTaBICHHY0O B  Tabiuuax, Ha
nuarpaMmax, rpagukax, OTpakarollyto CBOMCTBA pealbHbIX
MIPOLIECCOB

U SIBJICHUH; MPEACTABIATh HHPOPMALUIO C TOMOIIBIO
TadJIHI

W IWarpaMM; MCCIEI0BATh CTATUCTUYECKHUE JAaHHBIE, B TOM
Yyuclieé C TOpPUMEHEHHEeM TrpapuueckuXx METOAOB U
3JIEKTPOHHBIX CPEACTB;

[TPG8. YMeHue onepupoBaTh NOHATUAMU: CIyYailHBIA OMBIT
U CITydallHOE COOBITHE, BEPOSITHOCTh CIIy4ailHOTO COOBITHS;
YMEHUE BBIUUCIATH BEPOSITHOCTb C HMCIOJIb30BAaHUEM
rpa@u4YecKux METOAOB; MPUMEHATH (POPMYJIBI CIOKECHUS U
YMHOXEHHUSI BEpPOSITHOCTEH, KOMOMHATOpHBIE (aKThl U
(GbopMyJIBI TIpH PENICHUM 3aJ1a4; OIICHWBATH BEPOSITHOCTH
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- OMIIaTHH, BKIIOYAIONICH CIOCOOHOCTh TIOHUMATh
SMOIIMOHAIIBHOE COCTOSHUE JAPYTUX, YYUTHIBATH €0
IPHU OCYIIECTBICHUHM KOMMYHHUKAIIUH, CIIOCOOHOCTH K
COUYYBCTBHIO M CONIEPEIKUBAHUIO;

- COLMAJbHBIX HABBIKOB, BKJIFOUAIOIIMX CIIOCOOHOCTH
BBICTPanuBaTh OTHOIICHHUS
C IPYTHMH JIFOJBMHU, 3a00TUTHCSI, IPOSIBIIATH HHTEPEC U
pa3pemaTth KOHQIHKTHI

peasIbHbIX  COOBITMH; 3HAKOMCTBO CO  CIy4yailHbIMU
BEJIMYMHAMHU; YMEHHME MPHUBOJUTH IPUMEPHI MPOSABICHUS
3aKOHa 601bIINX qyucell B IIPUPOIHBIX
1 OOILIECTBEHHBIX SIBIICHUX;

[1PG14. YMmenue BoIOMpPATh MOAXOIAUINN U3y4EHHBIA METOT
JUIsL pelleHus 3aJadd, pPaclo3HaBaTb MaTeMaTUYECKUE
(hakThI

1 MaTeMaTHUYeCKUE MOJEIHU B IPUPOAHBIX U OOIIECTBEHHBIX
ABJICHUSX, B HCKYCCTBE; YMEHHME IPHUBOJUTH IPUMEPHI
MAaT€MaTHYECKUX OTKPBITMA POCCHHCKOM W  MHUPOBOU
MaTEMaTUYECKON HAYKH

OK 07. CogelicTBOBaTh

COXPaHEHHUIO
OKpY>Karoleun cpenpl,
pecypcocOepexeHuIo,

IMPHUMCHATH 3HAHUA

00 W3MEHEHHMU KIIMMaTa,
MPUHIUIBL  OEPEKITHBOTO
MIPOU3BOJICTBA,

3¢ (HEeKTHBHO JCHCTBOBATH
B Ype3BbIYAHHBIX
CUTYalHsX

JInyHOCTHBIE ~ pE3yNbTaThl  JIOJIKHBI
B 4aCTH: SKOJIOIMYECKOI0 BOCIIUTAHHUS:

- AKTMBHOE HEIPUATHE IECUCTBUM, NPUHOCALIUX BPEX
OKpY>Karollen cpene;

- YMEHME  IIPOTHO3UPOBATh
JKOJIOTUYECKUE  TOCIENCTBHUSA
JNENCTBUMN, IPEAOTBPAILATh UX;

- pacIIUpEeHHE OIbITa JEATEIBHOCTH JKOJIOTHYECKON

OTpaXkaThb

HeOIaronpusITHbIE
HpeIIPHHAMAEMBIX

HaIPaBJICHHOCTH;
MertamnpeaMeTHble pe3yibTaThl JOJDKHBI  OTPaXKaTh:
OBnanenue YHUBEPCAIbLHBIMU yu4eOHBIMU
M03HABATEIbHBIMU JICHCTBUSIMH:

0) 6a30BBIC UCCIICIOBATEIHLCKUC ICHCTBHS:

- paspabaThiBaTh  IUIAaH  PEHICHHS  MPOOJIEMBI
C Y4eTOM aHaJinu3a HUMCHOIIUXCA MaTCpHraIbHbIX

1 HEMaTepUAIbHBIX PECYPCOB;
- OCYUIECTBJISITH II€JICHAINIPABICHHBIN MOKUCK IEepeHoca
CpeICTB u croco6oB JercTBUS
B IIPO(hEeCCHOHATILHYIO CPEy;

- yYMeTh TIEPEHOCHTHh 3HAHHS B IO3HABATEIbHYIO
Y TIPAKTUYECKYIO0 00JIACTH KU3HEACATEIHHOCTH;
OBnaneHue yHUBEPCATbHBIMH KOMMYHUKATHBHBIMU
JEACTBUSAMMU:

[1P61. Brnajmenue MeTomamMu J0Ka3aTeNbCTB, ajJrOpPUTMaMU
pemieHust 3a1a4; yMeHHE (QOpMYyJIUpOBaTH OIpeIesICHUs,
aKCHOMBI ¥ TEOpPEMBI, TPUMEHATH HX, MPOBOAUTH
JI0Ka3aTelbHbIe PACCYKICHUS B XO/1€ PELICHUs 3a/1ay;
[1P64.  YMmeHue omepHpoBaTh MOHATUAMHU: (YHKIIHSA,
HenpepbiBHass (YHKIMSA, TPOU3BOAHAsA, IepBooOpa3Has,
OTIpeIeICHHBI MHTETpall; yMEHUE HAXOIAUTh MPOU3BOTHBIC
JIEMEHTApHbIX  (QYHKUUIH,  HMCIOJB3ys  CHpPaBOYHBIE
MaTepHaJIbl; UCCIEAOBATh B IPOCTEHIINX CIydasX (QyHKIIHA
Ha MOHOTOHHOCTb, HaXOJUTh HAWOOJbIINE U HAUMEHBLINE
3HA4YeHUs (QYHKUUH; CTPOUTH TpadUKd MHOTOWICHOB C
UCIOJb30BAHUEM ammnapaTa MaTeMaTH4YeCKOTO aHaln3a;
NPUMEHSATh MPOU3BOAHYIO TIPH pPEUICHWH 337ad  Ha
JBMDKEHUE; pelliaTh PaKTUKO-OPUEHTUPOBAHHbBIE 33/1a4H Ha
HauOONbIINEe W HAWMEHBIINE 3HAYCHUS, HA HAXOXKICHHE
IyTH, CKOPOCTU U YCKOPEHHUSI

[TPG5. YMeHue omepupoBaTh MOHATHUSIMH: PallMOHAIBHAS
¢byHKuMsA, Moka3aTenbHas (yHKIUs, cTerneHHas (yHKIMS,
norapupmMuIecKas byHKIHA, TPUTOHOMETPHUYECKHE
¢byHkiuu, oopatHele (QYHKIWU; YMEHUE CTPOUTH TpapuKu
W3yYeHHBIX  (QYHKIUH, HCHONB30BaTh TrpaduKu  MpH
U3yYEHUH IPOLIECCOB
Y 3aBUCHMOCTEH, IPU PEIICHUH 3a/1a4 U3 IPYTUX Y4eOHBIX
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0) COBMECTHAs eI TCIIbHOCTB:

- nOpeajiaraTb HOBLBIC IIPOCKTBI, OLCHUBATH HACU
C TO3UIMHA HOBU3HBI, OPUTUHATIBHOCTH, MPAKTHICCKON
3HAYMMOCTH;

OBnanenue YHHUBEPCATbHBIMU PEryJISTUBHBIMU
JEACTBUSAMMU:

0) CaMOKOHTPOJIb:

- JlaBaTh OIICHKY HOBBIM CHTYyalllsiM, BHOCHUTH

KOPPEKTUBBI B JIEATEIBHOCTh, OLICHUBATh COOTBETCTBUE
pe3yJIbTaTOB LIEIAM

MpeAMETOB W 3a7a4 U3 pPEATbHOW JKU3HU;
(dbopMysiaMy 3aBHCUMOCTH MEXKIY BEITUYHHAMU;
[TPG6. YMeHue pemiath TEKCTOBBIE 337]a4l Pa3HbIX THIIOB (B
TOM YHCJIE Ha MPOIEHTHI, JOJIM M YacTH, Ha JIBH)KCHHE,
paboTy, CTOMMOCTh TOBapOB M YCIYT, HAJIOTH, 3a/la4dl U3

BBIPAJKATH

objacT  ympaBJICHHS  JIMYHBIMA W CEMCHHBIMHU
¢buHaHCaMM);  COCTaBJIATH  BBIPAKEHUS,  ypaBHEHUS,
HEpAaBEHCTBA M KX CHUCTEMbl II0 YCIOBHIO 3a/1a4H,
HCCIIEIOBATh  IIOJIYYEHHOE  pEUIeHWEe U OLECHUBATh

MPaBIOMNO0I00HOCTh PE3YIHTATOB;

[1PG14. YMmenue BoIOMpPATh MOAXOIAUINN U3y4EHHBIA METOT
JUIsL pellieHus 3aJadd, pacro3HaBaTh MaTeMaTHYECKHE
(hakThI

Y MaTeMaTHYE€CKUE MOJCIIA B IPUPOTHBIX U OOIIECTBEHHBIX
SIBJICHUSIX, B MCKYCCTBE; YMEHHE IPUBOIUTH IPUMEPHI
MAaT€MaTHYECKUX OTKPBITMA POCCUWCKOM W  MHUPOBOU
MaTeMaTHU4eCKOU HayKu
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2. CTpyKTypa 1 cojep:xaHue 00ueo0pa3oBaTeJIbHOM IUCIIMILIMHBI

2.1. O0bem AUCHMILVIMHBI U BHABI Y4eOHOH padoThl

Buj yueOHoii padoThl Oo0bvem B
yacax

O0bem 00pa3zoBaTeJIbHOM MPOrPAMMBI IM CITAIIJIMHbBI 340

B T.Y.

KOMOMHHMPOBAHHbBIE 3aHATUS 316

KOHTPOJIbHBIE pabOTHI 24

OcHoBHOe coep:kaHue 244

IIpodeccnonanbHO OPUEHTHPOBAHHOE cOJep:KaHue (coaep:KaHue 96

MPUKJIAJTHOI0 MOIYJIfA)

IIpome:xxyTouHasi aTTecTalusA (PK3aMEH) 6
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2.2. TemaTu4ecKMii IJIAH U COAEPKAHNE U CIATIIMHBI

Conepxanue y4eOHOro Marepuasa (OCHOBHOe M NPO¢ecCHOHAIBHO

HaumenoBanue pa3iesoB u ) . | O0bem | ®opmupyemble
Tem OPHEHTHPOBAaHHOE)”, 1a00paTOPHbIE M NPAKTHYECKUE 3aHATHUS, IPUKJIATHON 4aCcOB | KOMIETeHIHH
MOYJb (IPU HAJTUYHH)
1 2 3 4
OcHOBHOE cO/Iep:KaHue
Pa3nen 1. [loBTOpeHHe Kypca MaTeMaTUKH OCHOBHOM IIKOJIbI 20
Tema 1.1. Copep:xanue yueOHOro MaTepuana 2
Hens n 3amaun Matematuku | Llens W 3amauM MaTeMaTWKH TMPU OCBOSHHH CIIEHUAIBHOCTH. ba3oBbie 3HAaHUS U
npu OCBOEHHUH | yMEHHsI 110 MAaTeMaTHKe B MPOPECCHOHAIBHON M B MOBCEIHEBHOW JESATEIbHOCTH.
CIIEUAIIBHOCTH. MHoOXecTBO, oOlepanuyd HaJ MHOXECTBAMH, JuarpaMmbl  Dinepa-Benna.
MHOXecCTBa U JIOTUKA Hcnonbs3oBaHne TEOPETUKO-MHOYKECTBEHHOIO arrapaTta JJjis ONMCaHUsl peajbHbIX OK-01. OK-02
MIPOIIECCOB U SIBJICHUH B TPOPECCUOHATBLHON ACATEIBHOCTH, IPU PELIICHUN 3a]1a49 U3 OK—O3’ OK-0 4’
JPYTUX JUCHMILUIMH OK-0 52 OK-0 62
Tema 1.2. Copepxanne yaeOHOro Marepuaa 2 OK-07
Yucna v BBIYUCICHUS Harypanbnsle u nensie uyncna. [Ipu3Haku 1eaMmMocTy Henblx yucen. PannoHanbHble
yruciaa. OOBIKHOBEHHbIE W JIECATHYHBIE JApPOOH, TMPOLEHTH, OECKOHEYHBIE
nepuoandeckue Apodu. ApudmeTnueckrue Onepalnuy ¢ paluoHAIbHBIMA YHUCIaMH,
peoOpa3oBaHUs YUCIOBBIX BhIpaxeHUH. [leiicTBUTEeNbHBIC Yncia. PalinoHansHbIe U
UppalMoHaNibHBIe 4YHcla. ApudMETHYECKHe Omepaluud ¢ JACHCTBUTEIbHBIMU
gucinamu. [IpuOnmkEHHbIC BEIYMCIICHHUS, TIPABUJIa OKPYTJICHUS, TPUKUIKA U OI[EHKA
pe3yibTaTa BBIUUCICHUN
Tema 1.3. Copep:xanue yueOHOro MaTepuana 4
ToxnecTsa u | ToxxaecTBa M TOXKIECTBEHHbIE NPEeOOpa3oBaHus. YpaBHEHHE, KOPEHb YpaBHEHUS.
TOXIECTBEHHBIC HepaseHncrBo, pemieHue HepaBeHcTBa. Meton mHTepBanoB. PemenHue nensix u
npeoOpa3oBaHusl YpaBHEHUS, | APOOHO-PAIMOHAILHBIX YPABHCHUH W HEpaBEeHCTB. [IpUMeHEHWE YpaBHEHHU U
HEPaBEHCTBA U UX CUCTEMBI HEPaBEHCTB K PEIICHHIO MATEMAaTHYECKUX 3a]a4 M 3a/a4 M3 Pa3IMYHBIX 001acTei
HayK{ U peasibHON kU3HU. CUCTEMBI U COBOKYITHOCTH PallMOHAJIbHBIX YPABHEHUN U
HepaBeHCTB. CHUCTEMbl JMHEMHBIX ypaBHEHHH. PelieHue npukiIagHbIX 3a1ad c
IIOMOILIBIK) CUCTEMBI JIMHEHWHBIX YPaBHEHUU
Tema 1.4. IIpodeccnoHaibHO OPUEHTHPOBAHHOE CO/IeP:KaHue (COolepsKaHue MPUKJIATHOTO 4
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[IpolieHTHBIE ~ BBIYUCIICHUS | MOIYJIsA)
B npodeccuoHanbHbIX | [IpuMeneHne qpoOeii U MPOIEHTOB ISl PEIICHHSI TPUKIIAJIHBIX 33/1a4 U3 Pa3INYHBIX
3a/ayax oTpacieil 3HaHMW W peanbHOM >Ku3HU. [IpuOMHKEHHBIE BBIYMCIICHUS, MpaBHIIA
OKpYTJICHUS, TPHUKUIKA WM OICHKA pe3yjabTaTa BBIYUCICHHWH. Pa3HbIE CrocoObBI
BBIYHCIICHHS MPOIEHTOB. [IporieHTHBIE BRIUKCICHHS B TPOGECCHOHATBHBIX 3a1a4ax.
[IpuMmeHeHNE ypaBHEHU U HEPABEHCTB K PEIICHUIO MATEMATUYCCKUX 3a/1a4 U 33724
U3 pa3IMyuHbIX 00JacTel HAYKH M pealIbHOM JKU3HU
Tema 1.5. Copepxanne yueOHOro Marepuaa 2
[TocnenoBarensHOCTH [TocnemoBaTenbHOCTH, CIIOCOOBI 3aJaHMs TOCIENOBaTENbHOCTEH. MOHOTOHHEIE
U TIPOTPECCHH MOCJIeIOBATEeNbHOCTH.  ApudMeTHueckass W TeOMETpHYecKass  IPOTPECCHH.
beckoneuno yObIBaromass reomeTpuueckass mporpeccusi. Cymma OeCKOHEYHO
yObIBaromeii reomerpudeckoi mporpeccuu. Dopmyrna CIOKHBIX POIEHTOB.
Hcnonb3oBaHue mporpeccuu MJisg peUIeHHs pealbHbIX 3aJad MPUKIATHOTO
Xapakrepa
Tewma 1.6. Copepxanue yueOHOro Marepuaa 4
OyHKIMH U TpaduKh Oynkuus, crnocoObl 3amanus ¢yakuuu. ['paduk dynknuu. BzanmHo oOpaTHbIe
¢bynkuuu. OO6macTh ompeneneHuss W MHOXKECTBO 3HadeHWd ¢GyHkumu. Hynm
dbyukiun. [IpoMeKyTKH 3HAKONOCTOSTHCTBA. YETHBIE U HEUETHBIE PYHKIIMU
Tewma 1.7. Copepxanne yaeOHOro Marepuaa 2
Bxoanoit koHTpOIB Borunicnenuss u mpeoOpa3oBaHus. YpaBHEHHS U HepaBeHCTBa. lIporpeccuu.
OyHKIUH U TpaPuKH
KonTponsHas pabora mo paszgeny 13
Pa3znen 2. Crenenn n kopHu. CTeneHHasi, noka3arejbHas v Jorapupmudeckas GyHkuus 62
Tema 2.1. CojeprxkaHue yueOHOro MaTepuaia 4
Apudmerndeckuil KOpeHb N— | ApudMeTHUECKHI KOPEHb HATYpalbHON crereHu. JIeHCTBUS ¢ apu(METHUECKUMHE
oif cTenenu KOPHSIMH N—Oif CTENEHN OK-01, OK-02,
Tema 2.2. Copep:xanue yueOHOro MaTepuana 4 OK-03, OK-04,
Crenenu. CranpaptHas | Ctenenb ¢ 1eibiM TokasateneM. CranmaptHas ¢opma 3alucH JIeHCTBUTEIBHOTO OK-05,
dbopma 3anMcH | yucna. Mcnonb3oBaHue moaxosuiel (Gopmbl 3aUCH JEHCTBUTENBHBIX YHCEN IS OK-06,
Crenenp c OK-07

JIEUCTBUTEILHOIO YHCIIa

pelieHusT TPaKTUYECKUX 3aJad M MPEJCTaBICHUS JaHHBIX.
paioHanbHbIM Toka3aTeneM. CBoiicTBa creneHu. [IpeoOpasoBaHue BbIpaxeHHI,
COJIepKaIINX CTEMEHU C PAIMOHAILHBIM MTOKa3aTeJIeM
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Tema 2.3. CojeprkaHue yueOHOro MaTepuaia 2
Crenennast pyHKIUSA CrenenHasi (yHKUIUSI C HATypaJbHBIM M IeJIBIM TIOKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa U rpaduK KOpPHs N-Ol CTEHEHH
Tewma 2.4. Copepxanne yaeOHOro Marepuaa 6
HppanuonansHele ypaBHEHHs | Pemrenue uppanroHaIbHBIX YPAaBHCHH U HEPABEHCTB
Y HEPABEHCTBA
Tema 2.5. ConeprxkaHue yueOHOro Marepuaia 2
[Ipumenenne CBOMCTB | Mcronb30BaHue CBOWMCTB CTENEHHOW (YHKIMU TP PEIICHUW YpaBHEHUH U
CTeNeHHON (QyHKIIUU HEPABEHCTB
KontposibHas pabota o temam 2.1 - 2.4 pa3aena 2
Tewma 2.6. Copepxanne yueOHOro Marepuaa 4
[Toka3zarenbHas bynkuys, | [TokaszatenbHas QyHKIMS, €€ CBOMCTBA U rpaduk
€e CBOMCTBA
Tewma 2.7. Copepxanue yueOHOro MaTepuana 8
[TokazaTenbHbIe ypaBHEHUS [TokazaTenbHbIC ypaBHEHUSI 1 HEPABEHCTBA
U HEpaBEHCTBA
Tewma 2.8. Conepxanne yaeOHOro MaTepuaa 2
[Ipumenenue CBOMCTB | PerieHue moka3aTeabHbIX YPABHEHHI U MIOKA3aTEIbHBIX HEPABEHCTB
1I0Ka3aTesIbHOM QyHKIIMU KoHnTtposibHast pabota o Temam 2.6 - 2.7 pazzaena 2
Tema 2.9. Copepxanne yueOHOro MaTepuaa 4
Jlorapudpm yucia. | Jlorapupm uncna. JlecITHUHBIN 1 HaTypalIbHbBIN JIOTapU(pMBI
Hecarnunsbiit
U HATYpaJIbHBINA JOorapu@mbl
Tema 2.10. Copepxanne yaeOHOro Marepuaa 6
CaoticTBa orapuMoB [IpeoOpaszoBaHKe BBIpaKEHUH, COJIEPKAIIMX JOTrapruhMbI
Tema 2.11. Copepxanne yaeOHOro Marepuaa 4
Jlorapudmuueckas Qynkuus, | Jlorapudmudeckast GyHKIMs, e€ CBOHCTBA U rpaduk
€e CBOMCTBA
Tema 2.12. Conepxanne yueOHOro MaTepuana 10
Jlorapudpmuyeckue Jlorapudmuueckue ypaBHEHUs U HEPABEHCTBA
ypaBHEHHUS U HEPABEHCTBA
Tema 2.13. IIpodeccnonanbHO OPUEHTHUPOBAHHOE CO/lepP:KaHue (COepP:KaHue MPUKJIIATHOTO 4

Jlorapudmbl B mpupone u

MO/1YJISA)
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TEXHUKE [Tpumenenne norapupma. Hcrtopust pasButus maremaTuku. Jlorapudmmyeckas
cnupaiis B mpupojne. Ee Matemarmueckue cBoiicTBa. lMcmonb3oBanue rpaduxos
(byHKUMH 1J1 UCCIIeI0BAHUS MPOLIECCOB U 3aBUCUMOCTEH, KOTOPbIe BOZHUKAIOT MIPU
pELICHUH 3a]a4 U3 pa3auyuHbIX 00JacTel HAyKU U peaJlbHOM JKU3HU
Tewma 2.14. Copepxanue yueOHOro MaTepuana 2
[IpumeHeHne Pemenue norapuMudecKkux ypaBHEHUH U HEPABEHCTB
norapupmMoB K pemeHuio | KonrtposbHas pabora 1o temam 2.9 - 2.12 pazziena 2
3a/1a4y
Pa3znen 3 [IpsiMble U MJIOCKOCTH B NTPOCTPAHCTBE 20
Tewma 3.1. Copep:xanue yueOHOro MaTepuana 4
IloBropenue r1utanumeTpuu. | OcCHOBHBIE (GUTYpBI, (GaKThl M TeopeMbl IUIaHUMETpuu. OCHOBHBIE TOHITHS
OcHoBHbIE NOHATHUSA | cTepeoMeTpur. Todka, mpsimMas, IJIOCKOCTh, HpocTtpancTBo. [lonsatue 00
CTEpEeOMETpUN AKCUOMAaTUYECKOM IIOCTPOCHMHM CTEPEOMETPUM: aKCHOMBI CTEPEOMETpUU U
CJIEJICTBUS U3 HUX
Tewma 3.2. Conepxanne yaeOHOro MaTepuaa 6
[Ipsimble u TUIOCKOCTH B3aumHOe pacnosokeHue TOpsMBIX B [POCTPAHCTBE:  IEpECcEKaroluecs,
B IIPOCTPAHCTBE. | MapajuleJibHbIE U CKpeluBaroluecss npsMele. [lapamiensHocTh OpsSIMBIX U
[lapannenbHOCTh  IPAMBIX, | INIOCKOCTEH B MPOCTPAHCTBE: MapajulelbHble TMpsIMbIE B  MPOCTPAHCTBE,
psIMOI U IUIOCKOCTH, | MApAJJIENIbHOCTh TPEX MPSIMBIX, MapajUIeIbHOCTh MPSMOW U IUIOCKOCTU. YTJBI C
IJIOCKOCTEHN COHANPABJICHHBIMA CTOPOHAMM, YIrOJl MEXAYy MpSIMbIMH B IPOCTPAHCTBE.
[TapanienbHOCTh IJIOCKOCTEN: MapaljiesibHbIe MIJI0OCKOCTH, CBOICTBA MapaljiesIbHbIX OK-01. OK-02
wiockocteil. IIpocreifne npocTpaHcTBeHHbIE (UTYpHl HA MIOCKOCTU: TETpPa’Jp, OK-O3’ OK-0 4’
Ky0, napajuiesenunes, NOCTPOCHHUE CeUeHU ’ ’
OK-05, OK-06,
Tewma 3.3. Copepxanue yueOHOro MaTepuana 2 OK-07
[lepneH IuKyISIpPHOCTD [lepnieHIUKYJISIPHOCTh MPSAMOM W IUIOCKOCTH: MEPHEHAUKYISIPHbIE MpSMBbIE B
IPSIMBIX MPOCTPAHCTBE, NpPsSIMblE NapajyieibHble W MEPIEHAUKYJSPHbIE K IIJIOCKOCTH,
U TUIOCKOCTEN IIPU3HAK NEPIEHIUKYJISIPHOCTH MpsIMOW U IUIOCKOCTH, TeopeMa O MpsMO
NEPIEHIUKYJISIPHOM INIOCKOCTU
Tewma 3.4. Copep:xanue yueOHOro MaTrepuana 4
Yrael  MeXAy — OpAMBIMU | YTIIBI B MPOCTPAHCTBE: YTOJI MEXAY HPSIMOW M IUIOCKOCTBIO, JIBYTPAHHBIA YTOJI,

" IIJIOCKOCTAMH

JIMHEHHBIN YToJl IBYIPaHHOTrO yria. llepnenauKyisap U HaKJIOHHBIE: pACCTOSHHUE OT
TOUYKHU JI0 IUIOCKOCTH, PACCTOSHUE OT MPSAMOMN /10 IUIOCKOCTH, IPOEKIHs (GUTryphbl Ha
IJIOCKOCTh. 1IepneHauKyIApHOCTh IUIOCKOCTEH: IPU3HAK IEPIEHIUKYISIPHOCTH
JBYX IUIOCKOCTEN. Teopema o TpExX nepneHauKyIspax
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Tema 3.5. IIpodeccuonajibHO OpUEHTHPOBAHHOE COAEP:KAHNE (COePKAHUE MPUKJIIATHOTO 2
[Ipsimble u mIOCKOCTH MO/LYJisl)
B IIPAKTHUYECKHX 3a7auax PacrnionoxkeHue npsiMbIX U MJIOCKOCTEH B OKpY’KaroiieM Mupe (Ipupojie, UCKycCTBe,
apXUTEKType, TeXHUKe). PellieHne npakTuKo-opueHTUPOBAaHHBIX 3a1a4
Tema 3.6. Copep:xanue yueOHOro MaTepuana 2
OcHoBHbIE BsaumHoe pacrmonioxkeHue OpsIMBIX U TUIOCKOCTEH B mpoctpancTBe. [loctpoenue
IPOCTPAHCTBEHHBIE (GUTYPBI | CEYEHMIA
Y UX B3aUMOPACIOI0KECHUE KoHnTtposibHas paboTa no pasaeny 3
Pa3nes 4. KoopanHaThl M BeKTOPBI B IPOCTPAHCTBE 16
Tema 4.1. Copep:xanue yueOHOro MaTrepuana 4
Bekropel B mpocTtpancTBe. | Bektop Ha 1uiockoctd W B mpoctpaHcTBe. ClI0KeHHWE M BBIYMTAHUE BEKTOPOB.
JleiicTBHs ¢ BEKTOpaMu YMHO)XeHHEe BeKTopa Ha yucio. PasnokeHue BekTopa mo TpEM HEKOMIUTaHAPHBIM
BektopaM. [IpaBuno mnapamienenunena. Pemenue 3amay, CBS3aHHBIX  C
IPUMEHEHHUEM MTPaBHJI ACHCTBHI C BEKTOPAMHU
Tema 4.2. Conepxanne yaeOHOro MaTepuaa 6
Koopaunatst B | [IpsMoyronpHas cucreMa KOOpJAMHAT B MpocTpaHcTBe. KoopaumHaTel BeKTOpa.
npocrpancTse. IIpocrenmme | [Ipocreifmme 3amaun B KOOpAMHATaX. YTON MeXay BekTopamu. CramsapHOe
3a/1a4u MIPOU3BEICHNE BEKTOPOB. BbIUMCIEHHE YIIIOB MEXKIY NPSIMBIMU MU TUIOCKOCTSIMH.
B KOOpJMHATaX KoopanHaTHO-BEKTOPHBIN METO/1 IPU PEIICHUN T€OMETPUYECKUX 3a/1a4
Tewma 4.3. IIpodeccuonajibHO OpUEHTHPOBAHHOE COAEP:KAHNE (COEePKAHUE MPUKJIIATHOTO 4 8&:8;’ 8&:83’
[IpakTuKO-OpHUEHTUPOBAHHbBIE | MOAYJISA) OK-0 5’ OK-0 6’
3a7a44  Ha KOOpAMHATHOM | KoopnuHaTHas  IUIOCKOCTh.  BbIlYMCIIEHHE pacCTOSHUM M IUIOHmIaaeH  Ha OI,(-O7 ’
IJIOCKOCTH KOOpJAMHATHOH MIocKocTH. KonnuecTBEHHbIE pacyeThl
Tema 4.4. Copepxanne yaeOHOro Marepuaa 2
Pemenue 3azaq Ha | KoopanMHAaTHO-BEKTOPHBIM METOJ MPU PEIICHUH TeOMETPUYEeCKUX 3ajaad. PerieHue
KOOPJIMHATHI 3a/la4, CBSI3aHHBIX C INPUMEHEHUEM INpaBUJ AEUCTBUM C BEKTOpamMH. 3ajauu
U BEKTOPBI IUIAHUMETPUH U CTEPEOMETPUU U METObI UX PEIlCHUs
KonTponbHast padbota o pazueny 4
Paznen S. OcHoBbl TpUroHoMeTpuu. Tpuronomerpuyeckne GyHKIUu 40
Tema 5.1. Cojep:kaHue yueOGHOro MaTepuaa 4 OK-01, OK-02,
OCHOBBI TPUTOHOMETPUU CuHyCc, KOCHUHYC M TaHIE€HC 4YHCIOBOTO aprymMeHTra. ApKCHHYC, apKKOCHHYC, OK-03, OK-04,
apKTaHM€HC  YWUCJOBOIO  aprymMeHTra.  [pUroHOMeTpuyeckas  OKPYXKHOCTb, OK-%SI’{ %K-OQ
-07

omnpejiesiecHue TPUTOHOMETPUUECKHUX (DYHKIUI YMCIOBOTO apryMeHTa
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Tema 5.2. CojeprkaHue yueOHOro MaTepuaia 6

OcHoBHbIE [IpeobOpaszoBanue TPUTOHOMETPUUECKUX BBIPAXKCHUI. OcHoBHBIE

TPUTOHOMETPUYECKHUE TPUTOHOMETpHUYECKHE (HOPMYIIbI

TOJIECTBA

Tema 5.3. Copepxanue yueOHOro MaTepuana 6

Ilepuonuueckue  GyHkuuu. | Oynkmust. [lepuoguyeckue (yHKiun. TpuroHoMeTpudeckue (GYHKIMH, HX

Tpuronomerpuueckue CBOMCTBA U TpaduKu

byHKIIUU

Tewma 5.4. Copep:xanue yueOHOro MaTepuana 2

IIpeoOpazoBanue rpadukos | CkaTre U pacTsLKEHUE TPa@UKOB TPUTOHOMETPHUYECKUX (DYHKIIHIA.

TPUTOHOMETPUYECKUX [Ipeobpa3zoBanue rpaKOB TPUTOHOMETPUUECKUX (PYHKIIHIA

byHKIUH

Tema 5.5. IIpodeccuonajibHO OpUEHTHPOBAHHOE COAEP:KAHNE (COePKAHUE MPUKJIIATHOTO 6

Ornucanue MOLYJIs1)

[IPOU3BOJICTBEHHBIX Vcnonp30BaHue CBOWCTB TPUTOHOMETPUYECKHX (YHKIMA B TPOECCHOHATBHBIX

IPOLIECCOB € IOMOLIBIO | 3a1a4ax. Mcmonb3oBanue TpagukoB (QYHKIWH U HCCIEAOBAHUS MPOIECCOB U

rpaduxoB GpyHKIUN 3aBHCHMOCTEH, KOTOpbIe BO3HHKAIOT MPU PEIICHUU 3a7ad M3 JOPYTHX Yy4eOHBIX
JUCIUTIIMH ¥ peabHOMN )KU3HU

Tema 5.6. Copepxanne yaeOHOro Marepuaa 2

OO6patHbie Obpatnbie ¢ynkiuu. OOpaTHble TpuroHomerpudeckue ¢yHkiuu. Mx cBoiicTBa u

TPUTOHOMETPHUUECKHE rpapuKu

byHKIHH

Tema 5.7. Conepxanne yaeOHOro MaTepuaa 8

Tpuronomerpuueckue Pemmennie TpUroHOMeTpHUUECKUX YpaBHEHUIN

ypaBHEHHUS

Tema 5.8. Copep:xanue yueOHOro MaTepuana 4

Tpuronomerpuyeckue IIpumMeppl  TPUTOHOMETPUYECKHE  HEPABEHCTBA. Pemenne  mpocrenmmx

HCPaBCHCTBA TPUTOHOMETPUYECKUX HEPABEHCTB B TOM YHUCIE C HCIOJIb30BAHUEM CBOWCTB
byHKIMI

Tema 5.9. Copepxanue yueOHOro MaTrepuana 2

Pemenue 3ama4 | TpuroHomMeTpuuecKke BbIpaKEHUs, YpaBHEHHUSI M1 HEPABEHCTBA

TPUTOHOMETPHUU KonTponbHas pabota mo pazzaeny 5

Pa3nen 6. [IpousBoanas pyHKIUM, ee IPUMEHEHUE 40 OK-01, OK-02,
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Tema 6.1. MonoronHocth | CoaepikaHKe YIeOHOro MaTepuaia

(GYHKITUH. OkcrpemMyMsl | [IpoMeKYyTKH MOHOTOHHOCTH (YHKIMH. MakCHMyMbl M MHHUMYMBI (DYHKIIHH.
byHKIHN. Touku | HauGonbliee 1 HaMMEHbIIIee 3HAYCHUE PYHKIIMU Ha TIPOMEKYTKE

IKCTpEeMyMa

Tema 6.2. [lousartue
0 HEMIPEPHIBHOCTU (QYHKITUU

Copepxanue yueOHOro MaTepuana

HenpepoiBable (yHKIIMU. MeTOI HHTEPBAJIOB JIJIsl pEIICHHSI HCPABEHCTB

Tema 6.3.
[IpousBonnas GyHKINU

ConepkaHue y4eOHOTo MaTeprasia

[IpousBonnast ¢yuknuu. IIpousBomubie sneMeHTapHbIX (QyHKIUNA. Dopmysl
HAXO0XJICHUS TPOU3BOTHON CYMMBI, IPOU3BEICHHUS M YACTHOTO

Tewma 6.4. Copepxanue yueOHOro Marepuana

I'eomeTrpuueckuit cMbICl | ['eomeTprueckuii CMBICT TMPOW3BOAHON (YHKIMH — YIJIOBOM KOI(PPHUIHEHT

IPOM3BOIHOM KacaTeJbHOU K rpaguky (QyHKIMM B TOUKE. YpaBHEHHE KacaTelIbHOH K Ipaduky
byHKIIUN

Tema 6.5. IpodeccnonanbHO OPUEHTHUPOBAHHOE CO/IepP:KaHue (COoNepP:KaHue MPUKJIIATHOTO

dusnueckuit CMBICJI | MOALYJISA)

IPOM3BOIHON dusnueckuil (MeXaHWYEeCKUH) CMBICI HPOU3BOJHOW. IlpuMeHeHne npou3BOIHON

B po(ECCHOHANBHBIX | JUIS OIPEICICHUS CKOPOCTH MPOIIECcCca, 3a1aHHOTO (GOPMYIION MK TpadhuKOM

3ajauax

Tema 6.6. Copepxanne yueOHOTo MaTepuaa

IIpumenenne npousBoaHOM | Bozpactanue u yObiBaHME (YHKIIMH, COOTBETCTBHE BO3pAcTaHHs U YObIBAHHS

K HccnenoBaHuio (QyHKUMHA | pyHKIMM 3HAKY OpOM3BOAHOM. IIpMMEHEHHe MPOU3BOJHOM K HCCICIOBAHUIO

Ha MOHOTOHHOCTb U | (QyHKIMN HA MOHOTOHHOCTb U KCTPEMYMBI.

DKCTPEMYMBI

Tema 6.7. Copepxanne yaeOHOro Marepuaa

Hccnenosanne Qynkumii | Anmroputm uccienoBanus (QYHKIMA W IOCTPOEHUS €€ TIpaduka ¢ MOMOLIBIO

U TIOCTPOEHUE rpapuKoB

npou3BoaHOM. [locTpoeHune rpadMkoB MHOTOWIECHOB C MCIOJIB30BAHUEM amrapara
MaTeMaTH4eCKOro aHayin3a. Mcropusi pa3BUTUSI MAaTEMaTUYECKOrO aHaIu3a

Tema 6.8.
HauOonsmiee u HanMeHbIIEES

Copepxanue yueOHOro MaTepuana

Haxoxnenne HamOOJBIIETO W HAMMEHBIIETO 3HAa4YeHHWS (YHKIUKA HA OTPE3KeE.

3HaueHuss  GyHKUMH ~ Ha | [IpuMeHeHure IPOU3BOIHOMN JIJIs HAXOXK/ICHUS HAUIY4YIIEro PEIICHUsS B TPUKIIAIHBIX

OTpe3Ke 3ajadax, IS OMPEACTCHHs CKOPOCTH Ipolecca, 3aJaHHOro (QopMyliol wim
rpadgukom

Tema 6.9. IIpodeccuoHaIbHO OPUEHTHPOBAHHOE CO/Iep:kaHue (cojiep:KaHHe MPUKJIAJTHOIO

OK-03, OK-04,
OK-05, OK-06,
OK-07
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Haxoxnenne onTuMaiabHOTO
pe3yjibTata ¢  MOMOIIBIO
MIPOU3BOAHOM B
MPAKTUYECKHX 3a/1a4ax

MOJ1YJIfA)

HpI/IKJIaI[HBIG 3agadyd, B TOM YHCJIC COLMAJIbHO-3KOHOMHYCCKOI'O H (1)I/I3I/I‘I€CKOFO
XapakKTepa, uX pCUICHHUC CPCACTBAMH MATCMATUYICCKOI'O aHaJIn3a

Tema 6.10. Pemenue 3amau. | Cogepkanue yueOHOTO MaTepuaia 2
[IpousBonHas Gysuxuuy, | Juddepennuposanne  ynkumit. MccrmemoBanue  QYHKIMA € [TOMOIIBIO
ee MpUMEeHEeHHUe npousBogHOM. Hanbonbiiee M HauMeHblee 3HaUeHUs QYHKIUU
KoHTtposibHast paboTa mno pasaeny 6
Pa3zgesn 7. MHOTOrpaHHMKH M TeJla BPAllleHUs 46
Tema 7.1. Copepxanue yueOHOro Marepuana 2
MHororpaHHUuKH [lonsiTue MHOrOTpaHHHMKAa, OCHOBHBIC 3JIEMEHTHl MHOTOTPaHHUKA, BBIMYKJIBIE U
HEBBIMYKJIbIE MHOTOI'PAaHHUKHU; Pa3BEPTKAa MHOTOTPAHHUKA
Tema 7.2. Copepxanne yaeOHOro Marepuaa 2
[Tpuzma. IIpsamas | [Ipusma: n-yrosipHas mpu3Ma; TPpaHd M OCHOBaHUS MPU3MBI; MpsiMasi U HaKJIOHHAs
Y TIpaBUJIbHAS TTPU3MBI NpU3MbI, OOKOBas ¥ TIIOJHAS IMOBEPXHOCTh MPHU3MBI. DIIEMEHTBI IPU3MBI.
[IpaBuiibHas mpu3mMa
Tewma 7.3. Copep:xanue yueOHOro MaTrepuana 2
[Tapannenenunen, kyo [Tapannenenunen, npsSMOYTOJbHBIN Mapajuiesnenunen U ero cpoicrtBa. KyO.
Ceuenue Ky0a, napajuiesienuneaa
Tema 7.4. Copepxanne yueOHOro MaTepuaa 2
[Mupammua. IIpaBunbHas | [lupamuga: n-yroibHas NUpamMuaa, TPaHU U OCHOBAHHE MHpPAMUIbI; OOKOBas U
nupamua. VYcedeHHas | MoJHAs MOBEPXHOCTh MUPAMUJIBL; MPABUIIbHAS M YCEUEHHAS MHpPaMUIA. DIIEMEHTBI
nupaMua nupaMuibl. Berurcienue 31eMeHTOB MHOTOTPAaHHUKOB: pé0pa, AMaroHalu, YIiibl
Tema 7.5. Copepxanne yueOHOro Marepuaa 2
boxoBas u nonHas | [Tnomans OOKOBOW IMOBEPXHOCTH W IIOJHOW ITOBEPXHOCTH MPSMON TMPHU3MBI,
TIOBEPXHOCTH IIPU3MBI, | TJIOIAb OCHOBAHUM, TEOpeMa 0 OOKOBOM MOBEPXHOCTH NpsiMoil mpu3mel. [Lnomans
MUPAMU/TBI OOKOBOIl TMOBEPXHOCTH M TOBEPXHOCTH IMPABWIBHOW MHUPaMUJbI, TEOopemMa o
Iona I OOKOBOM TTOBEPXHOCTH YCECUEHHOHN MAPaAMUIBI
Tema 7.6. CopeprkaHue yueOHOro MaTepuaia 2 OK-01, OK-02,
JlBr>xenue B IpOCTpaHcTBE. | JI[BmwkeHne B  mpocTtpaHcTBe. CHUMMETpUsS B MPOCTPAHCTBE:  CHMMETpPUS OK-03, OK-04,
CuMMeTpHs B IPOCTPAHCTBE | OTHOCUTEIBHO TOYKH, MPSMOM, IJIOCKOCTH. DJIEMEHThl CHMMETPHH B IHPaMHJIaX, OK-05, OK-06,
napajuiesenuneaax OK-07
Tema 7.7. CopeprxkaHue yueOHOro MaTepuaia 2
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[IpaBunbHbBIE
MHOTOI'PAaHHHKH, uX
CBOMCTBa

[lonsATHe mNpPaBWIBHOIO MHOIOTPAaHHMKA; IIpaBUJIbHAs IpU3Ma M IPABHIIbHAA
NMpaMKJia; MpaBUIbHASL TPEYrojibHas NMHUpaMUAA M NPaBUIBHBIA TeTpa’ap; KyoO.
IIpencrasieHue o NpaBUIBHBIX MHOTOIPAHHUKAX: OKTA3p, JOAEKAdAp U UKOCA3P.
JIBu>keHHEe B MPOCTPAHCTBE.  OJEMEHTbl CUMMETPUHM B IPaBHJIbHBIX
MHOI'OIPaHHUKAX

Tema 7.8. Cummerpus B

HpO(l)eCCI/IOHaJ'[bHO OPUEHTHPOBAHHOE€ COACPKAHUC (conepmanne NMPUKJIAAHOI'O

npodeccun. CeueHust | MOAYJISA)

MHOTOTPaHHUKOB Cummerpusi B TpUpOJE, AapXUTEKType, TEXHUWKe, B ObITy, B mnpodeccum.

B npodeccuoHanbHbIX | Mcnonb30BaHue ABMXKCHUN B MPOCTPAHCTBE MPH PEIICHUH MPOPECCHOHATBHBIX

3aa4ax 3amad. CeueHust npusmbl U nupamujbl. [locTpoeHne ceueHnii MHOTOrpaHHMKOB,
UCMOJb3Yysl METOJ CJeJ0B. BbIMoNHEHHEe BBIHOCHBIX IUIOCKUX YepTeXed Hu3
PHUCYHKOB IPOCTHIX 00BEMHBIX (DUTYp (B CBEPXY, COOKY,CHH3Y)

Tema 7.9. ConeprxkaHue yueOHOro MaTepuaia

Hunuanp, ero | [Hunuaapuueckas MOBEPXHOCTh, 00pa3yrolne HUINHIPUIECKONH TTOBEPXHOCTH, OCh

COCTaBJISAIOLIHE. CedeHue | mumuHIpHYECKOW TOBepXHOCTH. LlMiaMHp: ocHOBaHHMS W OOKOBas MOBEPXHOCTH,

LHUIMHAPA oOpasyromiasi ¥ OCh; IUIOIIAAb OOKOBOW M TONHOHM mMoBepxXHOCTH. M300paxkenue
LWINHApa Ha TuiockocTu. Pa3épTka nunuaapa. CedeHus: TMAMHIAPA (IJIOCKOCTbIO,
napajulesbHON WU NEepIEeHANKYISIPHON OCH LMJIMHJIPA)

Tema 7.10. Copepxanne yaeOHOro Marepuaa

Konyc, ero cocrapiustoniue.
CeueHue KoHyca

Konunyeckast HoOBepXHOCTh, 00pa3yrolie KOHMYECKOM MOBEPXHOCTH, OCh U BEPIIIMHA
KOHWYEeCKoW ToBepxHOCTH. KOHyc: OCHOBaHHME W BepiinHA, 00pa3yrolias U OCh;
TIJI0IIA]Ib OOKOBOW M IMOJTHOM IMOBEPXHOCTH

Tema 7.11.
VYceuennnlii konyc. Ceuenue
YCEYEHHOI'0 KOHyca

Conepkanue y4eOHOro MaTepuaia

Yceu€HHBIN KOHYC: 00pa3ylolIie U BHICOTA; OCHOBAHUS M OOKOBasl MOBEPXHOCTD.
N3o0paxenne KoHyca Ha IUIOCKOCTH. Pa3BépTka koHyca. CedeHmsi KOHyca
(TITOCKOCTHIO, TAapaUIeTbHOM OCHOBAaHWIO, M IJIOCKOCTHIO, MPOXOISIICH uepe3
BEPILHUHY)

Tema 7.12.
Hlap u cepa, ux ceueHus

Conepkanue yueOHOro MaTeprasia

Codepa u map: HeHTp, paguyc, IMamMeTp; IIOMaab ITOBEPXHOCTH cdepsl. Bzaumuoe
pacrmoyioxkeHre cdepbl M IUIOCKOCTH;, KacaTelbHas IUIOCKOCTh K  cdepe.
W3006pakenue chepsbl, miapa Ha mwiockoctu. CeyeHns mapa

Tema 7.13.
ITousatue 00 o0Obeme Tena.

Cojnepkanue yaeOHOro MaTepuaia

[Tonsstue 060 o0BEMe. OcHOBHBIE CBOHCTBa 00BEMOB Teil. OOBEM NHpaMUIBI,
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OO0beMbl MHOTOTPAaHHUKOB U
TEJI BPALICHHS

MPU3MBI IWJIHHIPA, KOHyca. O0BEM mapa U TUIonaas chepbl

Tema 7.14. Copep:xanue yueOHOro MaTepuana 2
O06bembl u roman | [TogoOHble Tena B mpocTpaHcTBe. COOTHOIIEHUS MEXAY IJIOLIAAsIMU IOBEPXHOCTEN
HOBCpXHOCTCﬁ HOI[O6HBIX T€I | g 00OBLEMAMU HOHO6HI>IX TEll
Tema 7.15. Copepxanne yaeOHOro Marepuaa 4
Kombunammmn MHororpaHHuk, omucaHHblil okono cdepol. Cdepa, BOMCaHHAS B MHOTOTPAaHHUK
MHOTOTPAaHHMKOB M TEJ | UM B TEJIO BpalleHus. MHOrorpaHHMK, BIMCAHHBII B TE€JIO BpaIlEHUS
BpaIeHus
Tema 7.16. IIpodeccuonajibHO OpUEHTHPOBAHHOE COAEP:KAHNE (COePKAHUE MPUKJIIATHOTO 4
KoMOunanun MO/1YJISA)
reoMeTpU4Yeckux  Ten  Ha | Mcmonap3oBaHue KOMOMHAIIMI MHOTOTPAHHUKOB M TEJI BPAIICHUS HA TIPAKTUKE
PAKTHKE
Tema 7.17. Pemenue 3amau. | Conepkanue yueOHOTO MaTepuaia 2
MuororpanHukd M Tena | Beiuucnenne BenuuuH - (UIMHA,  yrod, oOBEM, IIOIIAAh  MOBEPXHOCTH)
BpaIeHus TCOMETPHUYECKUX PUTYP, UCTIONB3YS N3ydeHHBIC (DOPMYITBI U METOBI
KonTponbHas pabora
Pasnen 8. IlepooOpasnas pyHKkuMH, ee IpUMEHEHHE 16
Tema 8.1. Copep:xanue yueOHOro MaTepuana 4
IlepBooGpasnas pyHKIMU ITepBooOpasnas. Tabmuia nepBooOpasHbIX
Tema 8.2. [Tnomane | Conepikanue yaeOHOTO MaTepraia 6
KPMBOJIMHEHHOW  Tpamneuuu. | IHTerpai, ero reoMeTpuieckuii u Gpusnyeckuii cMpIci. Beunciienne uHTerpaia mo
dopmyna Herorona — | dopmyne Herotona-JIeitOnuma OK-01. OK-02
. = b = b
Jleibumna OK-03, OK-04
Tema 8.3. IIpodeccuonajibHO OpUEHTHPOBAHHOE COAEP:KAHNE (COePKAHUE MPUKJIIATHOTO 4 OK-0 5’ OK-0 6’
OmnpezielieHHbId  WHTETPAJl | MOKYJISI) OI’(—O7 ’
B npodeccuoHanbHOU | Pemrenune 3a1au Ha MPUMEHEHHE WHTETPANIA ISl BBIYUCICHUS (PU3NUICCKUX BETHUMH
JESTEIIbHOCTH U KU3HU U TUIOIIAaei
Tema 8.4. Pemenue 3amau | Comepkanue yueOHOTO MaTepuaia 2
Ha HaxoxaeHue | [leppooOpas3Hasi ¥ HHTETpa
epBOOOPA3HOIA KonTtponbHas pabdora 1o pasaeny 8
U ee IPUMEHEHHE
Pa3nen 9. Teopusi BeposiTHOCTEH U CTATHCTHKA 34
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Tema 9.1.
IIpencraBnenue JTAHHBIX
U OlKcaTeNbHAas CTAaTUCTHKA

Conepkanue yueOHOTro MaTeprasa

[IpenacraBiaenue JaHHBIX C MOMOIIBI0 Tabimui u  jauarpamm.  CpenHee
apu(pMeTHYECKOe, MeJMaHa, HauOOJIbIICe W HaWMCHbIIEC 3HAYCHHS, pa3Max,
JUCTIEPCHSl, CTAHJAPTHOE OTKJIOHCHHE YHCIIOBBIX HA0OPOB

Tema 9.2.
CocrasiieHue TAOJIALL
U IHarpaMM Ha IPaKTHKE

IpodeccuoHaIbHO OPUEHTHPOBAHHOE CO/Iep:KaHue (Coiep:KaHHe MPUKJIATHOTO
MOLYJIs1)

[TepBuuHas 0OpabOTKa CTATUCTUYECKHUX NaHHBIX. [ paduueckoe uxX mpecTaBiICHHE.
HaxoxaeHne CpemHUX XapaKTEepHCTUK, HaOJIOJaeMbIX IaHHBIX. [IpuMeHeHue
CTAaTHUCTUYECKUX METOJIOB JJIsl pelieHus MpopEeCCHOHATBHBIX 3a/1a4

Tema 9.3.
Oneparuu HajJ COOBITHAMM,
HaJ BEPOSITHOCTSIMHU.

YcnosHas BCPOATHOCTD

Copep:xanue yueOHOro MaTrepuana

CaydaiiHple SKCHEPUMEHTHI (OMBITHI) M CIy4aiHble COOBITHA. DJeMEHTapHBIC
coObITUs (MCXOfbl). BepoaTHOCTh ciiydyallHOTO coObITHUA. biM30CcTh YacToOTHl U
BEPOSTHOCTH COOBITHI. CiydailHble ONBITHI C PABHOBO3MOXXHBIMU 3JIEMEHTAPHBIMU
coObITUsIMA.  BeposTHOCTM  COOBITMHE B OMBITaX C  PaBHOBO3MOKHBIMU
dJeMEHTapHbIMU  cOObITHsIMU. Omnepanu  HaJx  COOBITHUSIMU:  TIEPECEUCHHE,
o0beIMHEHNE, TPOTHUBOIOJIOXKHBIE CcOoObITUS. Jluarpammer Diinepa. Dopmyna
CJIOKEHHUS BEPOSITHOCTEH. YCIOBHAsh BEPOSITHOCTh. YMHOXEHHUE BEPOSITHOCTEH.
JlepeBo ciyudaiiHoro skcriepumenTa. @opmyia noiHoi BepoaTHocTH. HesaBucumbie
COOBITHS

Tema 9.4.
DneMeHTh KOMOMHATOPUKU

Copep:xanue yueOHOro MaTepuana

KomOunatopaoe mpaBuino ymHoxkeHHs. IlepectanoBku u dakropuan. Yucmo
coueranuii. Tpeyronpauk I[lackans. @opmyna 6mHoma HeroToHa

Tema 9.5. IIpodeccuoHaIbLHO OPUEHTHPOBAHHOE COlepP KaHue (Colep:KaHne MPUKJIATHOTO
BepositHOCTB MOJTYJIs1)

B 1po(ecCHOHANBHBIX | BBIUKCIIEHHE BEPOSATHOCTEH C MCIOJIb30BaHUEM (opMys KomOuHaTopuku. OleHKa
3a/1a4ax BEPOSATHOCTH  COOBITHS B  NPO(PECCHOHAIBHOH  JEATCIBHOCTH.  PerieHue
poecCHOHATBHBIX 33]1a4 Ha BEPOSTHOCTH COOBITHS

Tema 9.6. CojeprxkaHue yueOHOro MaTepuaia

Cepun  mocneaoBaTelbHBIX
UCOBITaHUHI

bunapHblif ciydaiiHbIi ONBIT (MCIBITaHUE), ycmex W Heynada. HesaBucumeble
ucnelTanus. Cepusi HeE3aBUCHMBIX HCIBITAaHMW A0 mneporo ycmexa. Cepus
HE3aBHCHUMBIX UCIIbITaHu bepHymm

Tema 9.7.
Cnyuaiinsle BEJINYUHBI

Cojnepkanue yaeOHOro MaTepuaia

Cnyuyaitnas BenuunHa. Pacnpenenenue BepositHocTel. [luarpamma pacnpezeneHusl.
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U pacipeieneHmsl.
MareMatnueckoe OXuJaHue
CIIy4allHOM BEJIMYHUHbI

[Ipumepsl pacnpenesneHuil, B TOM 4YHUCIE, T'€OMETPUYECKOE U OMHOMMAIBHOE.
UucnoBble XapaKTEpUCTUKHU CIy4YalHBIX BEJIWYUH: MATEMaTUYECKOE OXKHUIAHUE,
JUCIEpCUsl U CTaHAAapTHOE OTKJIOHeHHuE. [Ipumepbl npUMEHEeHNsT MaTeMaTH4YEeCKOIO
OKHMJIaHHs, B TOM 4YHUCIIE B 3a/Jadax M3 IOBCEIHEBHOW XW3HM. Maremarnuyeckoe
OXKHujaHue OMHApHOM ciy4aiHOM BeauuuHBl. MaTeMaTH4ecKoe O0XXKHUIaHHE CYyMMBbI
CIIy4alHbIX BEJIMYMH. MaTreMaTnyecKkoe 0KUAAHUE U AUCIEPCHS T€OMETPUYECKOTO
1 OMHOMUAJIBHOTO pacIpeiesIeHUui

Tema 9.8. Copepxanue yueOHOro Marepuaa 4
3akoH  OombpIIMX  uHCel | 3aKOH OOJBINIMX YKCET M €ro pojib B HayKe, IPUpPOJe U 0O0ImecTBe. BrIOOpOUHBIi
HenpepebiBable  citydaiiHble | MeTOA uccienoBaHui. [IpuMepsl HENpephIBHBIX CiydailHBIX BeawuuH. DyHKIus
BEJIMUUHBI (paclpelesieHus). | IVIOTHOCTH pachpeelicHus. PaBHOMEpHOE paclpeiejieHHe W €ero CBOMCTBA.
Hopmanbsnoe pacnpenenenne | [loHsTHE 0 HOPMAIBHOM paclpeieieHuu
Tema 9.9. Pemenne 3amau | ComepikaHue yueOHOro MaTepuasia 2
KOMOMHATOPHKH, CTATUCTUKM | DieMeHThl KOMOUHATOpuKH. COOBbITHE, BEpOSTHOCTh cOObITHs. CIOXeHHE U
U TEOpUU BEPOATHOCTEH YMHOKEHUE BEPOSTHOCTEN
KoHnTtposibHast paboTta mno pazaeny 9
IIpodeccuoHaAILHO OPHEHTHPOBAHHOE COAEPKAHHUE 46
BapuaTuBHbBII NPUKJIATHOH MOTYIb*
Paznen 10. MaTeMaTHYeCKHii NPAKTHKYM® 46
Tewma 10.1. Copepxanue yueOHOro MaTepuana 10
Marpulbsl 1 OnpeaeIuTenn CriocoOsl pelieHus cucTeM JMHEWHbIX ypaBHeHu. [lonsaTus: marpuna 2x2 u 3x3,
ornpenenuTesb Marpuubl. Meron 'aycca pelieHust CUCTEM JIMHEWHBIX YpaBHEHHI.
Pemenune npukinagaeix 3a1ad. [Ipumenenue Matpuil B HHGpOpMaTHKe
Tema 10.2. CojeprxkaHue yueOHOro MaTepuaia 8
DNeMEHTbI BeKTOpHOMU | KomIianapHble BeKTOpbl. PasnokeHne BeKTOpa MO TPeM HEKOMIUIAHAPHBIM
anreopsl BEKTOpaM. YpaBHEHHE IUIOCKOCTH. ['eomeTpuueckuid CMbICH ompenenutens 2x2.
Pemienue npukiIaaHbIX 3a1a4y
Tewma 10.3. Copepxanne yueOHOro MaTepuaa 8

KowmriexcHble unciia

[Tonstue komriekcHOoro uucia. CoOMNpspKeHHbIE KOMIUIEKCHBIE YHCIa, MOIYIb U
apryMeHT KOMIUIEKCHOro uyucia. @dopma 3amucu  KOMIUJIEKCHOTO — 4Hcia
(reomeTpuueckasi, TPUTOHOMETpUYECKas, anreOpanueckas). Apudmernueckue
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)]ef/'ICTBI/I?[ C KOMIIJICKCHBIMH YHCJIaMHU

Tema 10.4. Copepxanne yueOHOro Marepuaa 6

I'padsr [Tonstue rpada. Cesasublii rpad, nepeBo, UK rpad Ha 1IockocTH. Pemienue
NpUKIAAHbIX 3a1a4. [Ipumenenue rpada B uHhopMaTHKe

Tema 10.5. CopeprxkaHue yueOHOro Marepuaia 6

3amaun MaTeMaTu4eckou | Bapuanmonnstit  psin.  [lonmron wactor w  ructorpamma.  CraTHcTHYECKHE

CTaTHCTUKH XapaKTePUCTHKU psifia HAOIIOAaeMbIX JTaHHBIX

Tewma 10.6. Copepxanue yueOHOro MaTrepuana 6

Jlornueckue onepanuu | Jlornueckue onepauuu. I[Ipumenenue nuarpamm Oiliepa—BenHa nns peuieHue

C MHOXKECTBaMH TEOPETUKO-MHOKECTBEHHBIX 3a/lad MPo(ecCHOHAIBHON HAaNpaBICHHOCTH, 3a]a4
WHOOPMATUKH W JAPYTrUX YYEOHBIX MAWCIMIUIMH W JUISl OIMHCAHHS PEaTbHBIX
MIPOLIECCOB U SBJICHUHN

Tewma 10.7. Copepxanne yaeOHOro Marepuaa 2

Pemenue 3a1a4 | [[puMeHeHne U3YYEHHBIX MaTeMaTH4YecKMX (aKTOB K pEHICHHIO 3a1ad W3

MaTEMATHYECKOTO pa3IMYHBIX 00JIaCTEeH HAYKU U PEATbHOM KU3HU

paKkTUKyMa KonTponbHas pabota mo pazgeny 10

IIpome:xxyTouHasi arTecTanus (JK3aMeH) 6

Bcero: 340
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3. YcioBus peaju3anvy NporpaMmMbl 0011e00pa3oBaTeIbHON JUCHUILIHHbBI
3.1. s peajqu3alMd NPOrpaMmbl JUCHMILUIMHBI  JOJ/LKHBI  OBITh
NMpeaycMOTPEHbI CJIeYI0lHe ClelHalbHbIe OMelleHUs:
Peanuzanmsi mporpaMmbl AHCHUIUIMHBI TpeOyeT HalIW4us y4eOHOro KaOwHeTa
MaTEeMaTHKH.
TexHuueckue cpencTna:
- KOMIUJIEKT YEPTEXKHOT0 000pPYyIOBAaHUS U MPUCTIOCOOICHUH IS IKOJIBHON TOCKU
(TpeyroibHUK, TPAHCTIOPTUP, IUPKYIIh, IMHEHUKA);
- MOJeNH i1 HM3yYeHUsT TeoMeTpudeckux ¢uryp (YacTu MLeJIoro Ha Kpyre,
TPUTOHOMETPHUECKHUI KPYT, CTEPEOMETPUUECKIA HAOOP, HAOOPHI TEOMETPHICCKUX
Mojienel u GUryp ¢ pa3BepTkon);
JleMOHCTpanoHHbIEe y4eOHO-HATJISAHBIE TTOCOOUS:
- KOMIUIEKT MOPTPETOB sl opopMiIeHUSI KaOWHeTa.
3.2. Mu¢popMmaniuoHHOE 00ecnedeHne peaTnu3auuy NporpaMmmbl

Jigs  peanuzani  IPOTpaMMBbl  TUCUUIUIMHBI ~ OMOMMOTEYHBIA  QOHT
00pa3oBaTeNbHON OpraHu3alui JOJKEH WMETh TMEeYaTHbIE W/WIW DJICKTPOHHBIC
y4eOHUKH W pa3pabOTaHHBIE B KOMIUICGKTE C HHMH ydeOHbIe mocoOus (mpu
HAJIMYMH), JOMYIICHHBIE K HMCIOJB30BAHUIO TIPH pean3aIiid 00pa30oBaTEIbHBIX
porpaMm cpeHero npohecCuoHATBHOTO O0pa3oBaHHUs, pealn3yeMbIXx Ha 0Oase
OCHOBHOT'0 00IIEeT0 00pa3oBaHUsI.

[Ipu peanuzanuu MOpoOrpaMMbl JUCHUIUIMHBI BO3MOXKHO HCHOJIb30BAHHE
AJIEKTPOHHBIX 00pPa30BATEIBHBIX PECYPCOB, JOMYIICHHBIX K HCIOJIB30BAHUIO MPU

peanusaiiy 00pa3oBaTeIbHBIX POrPaMM CPEIHETO 00MIIero oopasoBanus’.
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4. KoHTposib M OLEHKA pe3yJbTATOB OCBOCHHS 001Ie00pa3oBaTe/IbHOM

JTUCHUILINHBI

KoHTposb M oOlleHKa pe3yJbTaToOB

OCBOCHU

0011e00pa3zoBaTeIbHOM

AUCHUILIMHBI PACKPBIBAIOTCA YCPEC3 NUCHUILIMHAPHBIC PC3YJIbTAThl, HAIIPABJICHHBIC

Ha (opmupoBaHuEe OOMUX W MPOGECCHOHATHHBIX KOMIIETEHIIMI IO pa3aenam

¥ TeMaM COJIep KaHus yaeOHOro MaTepHana.

Ooémas/npodeccuoHanbHast Pa3znen/Tema Tunm  omeHOYHBIX
KOMIIEeTeHI[HS MepONpHUSITHSI
OK 01. Bwibupats cmocobsr | Tema 1.1,1.2,1.3,1.4,1.5,1.6,1.7. TectupoBanue

Tewmsr 2.1 -2.12,2.13, 2.14.

peLIeHus 3a71a4 YceTHBI o1poc
poeCCHOHATBHOM Tembi 3.1 -3.4, 3.5, 3.6. MaremaTraeckuit
eATETBHOCTH Temr1 4.1, 4.2, 4.3, 4.4. MKTAHT
Temsr 5.1-5.4,5.5,5.6 -5.9.
IIPUMEHHTEIILHO Temb1 6.1- 6.4, 6.5, 6.6 - 6.8, IIpencraBienue
K pa3JIM9HBIM KOHTEKCTaM 6.9 6.10. pe3yiIbTaToB
Temer 7.1-7.7,7.8,7.9 - 7.15,7.16, | TPaKTHACCKIX
7.17. pador
Temni 8.1, 8.2, 8.3, 8.4. ammra
Tems1 9.1,9.2,9.3, 9.4, MHAUBUTYaIbHBIX
9.5,9.6-9.9. MIPOEKTOB
P10 KonTponbnas
pabora
Brinosinenue
3aJaHUuN
MIPOMEXYTOUHOU
aTTecTaluu
OK 02. HUcnons3oBatsy | Tema 1.1,1.2,1.3,1.41.5,1.6,1.7. TectupoBanue
COBPEMEHHBIE cpencrea | Tembr 2.1 -2.12,2.13,2.14. YcTHEI onpoc
[IOUCKa, amammza | 1eMb13.1-3.4,3.5,3.6. MaremaTHueckuit
Tems1 4.1,4.2,4.3, 4.4.
1 HHTCPTIPCTAUI | 1oy 101 5.1-5.4, 5.5, 5.6 -5.9. AMITAHT
nHbopmauy, TeMb1 6.1- 6.4, 6.5. 6.6 - 6.5, Hpencrasenne
u uH(pOpPMaIMOHHbBIE 6.9.6.10. pe3ynbTaToB
rextosorin Tempr 7.1-7.7,7.8,7.9 - 7.15,7.16, | MPaKTHACCKIX
IS BBIIOJHEHMS  3amad | 717 pabor
npogeccHoHaIbHOMI Temsr 8.1, 8.2, 8.3, 8.4. 3amura
JeSTSIIHOCTH Temsr 9.1,9.2,9.3,9.4, WHIBUTYTbHBIX
9.5,9.6-9.9. MIPOEKTOB
P10 KonTponbnas
pabora
Brimonnenue
3aJaHuN
MIPOMEXYTOUHOU
aTTecTaluu
OK 03. [TnanmpoBars | Tema 1.1, 1.2I1-o/c, 1.3, 1.4 Il-o/c, | TectupoBanue
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u peamuzoBsiBath | 1.5I1-0/c, 1.6, 1.7. YcTHbIl onpoc
cOOCTBEHHOE Tewmsr 2.1 - 2.12, 2.1311-0/c, 2.14. MaTeMaTHuecKuii
npodeccHonaTbHoe Tewmst 3.1 - 3.4, 3.511-0/c, 3.6. JIUKTAHT
A JIMYHOCTHOE  pa3BUTHE, %ZEE 2}: 54 '42,’ 5453131'_(())//2’, ‘}52 59 IIpencraBienue
HPEATPUHUMATEIRCKYIO Temsl 6.1- 6.4, 6.511-0/c, 6.6 - 6.8, PE3YILTATOB
NEeSITeIbHOCTh 6.9 TI-o/c, 6.10. MIPAKTUICCKHUX
B MpodeccHONATbHOR ChSPe, | Teyy 7.1-7.7, 7.8 MT-olc, 7.9 - 7.15, | PadoT
UCIIOJIb30BaTh 3HAHUA | 716 IT-o/c, 7.17. 3amuTa
0 NPaBOBOM M (UHAHCOBOH | Temm 8.1, 8.2, 8.311-0/c, 8.4. WUHAUBUAYAIbHBIX
IPaMOTHOCTM B PasnM4HBIX | Temsr 9.1, 9.2 [T-0/c, 9.3, 9.4, MIPOEKTOB
JKU3HEHHBIX CUTYyaIHUSIX 9.5 I1-0/c, 9.6 - 9.9. KonTponbnas
P10 IT-o/c pabora
Brimosinenue
3a1aHUI
MIPOMEXYTOUHOU
aTTecTaluu
OK 04. OddexruBno | Tema 1.1, 1.2, 1.3, 1.4 IT-o/c, 1.5, 1.6, | IlpencraBienue
B3alMO/ICHICTBOBATD 1.7. pe3yNnbTaToB
U paboTath B KOJUIEKTUBE %eMH g} - g.}l2,325'1§’62.14' HPAKTUYECKUX
emsl 3.1 -3.4,3.5, 3.6.
L KOMaAS Tembi 4.1,4.2,4.3, 44, pabot
Tems1 5.1-5.4, 5.5 -o/c, 5.6 -5.9. 3ampra
Tewmsl 6.1- 6.4, 6.5, 6.6 - 6.8, HHANBHAYAIBHBIX
6.9, 6.10. HPOCKTOB
Temsr 7.1-7.7,7.8 7.9-7.15,7.16,
7.17.
Tewmsr 8.1, 8.2, 8.3, 8.4.
Temsn1 9.1,9.2,9.3,9.4,
9.5,9.6-9.9.
P10
OK 05. OcywmectBisars | Tema 1.1,1.2,1.3,1.4,1.5,1.6, 1.7. TectupoBanue
YCTHYIO ¥ HIHCbMEHHYIO Temsr 2.1 -2.12,2.13, 2.14. YcTHbIl onpoc
KOMMYHHKALHIO Tempr 3.1-3.4,3.5,3.6. MaTeMaTHuecKuii
Ha TOCYIapCTBEHHOM S3BIKE Tembr 4.1, 4.2,4.3,4.4. JUKTaHT
L Temsr 5.1-5.4,5.5,5.6 -5.9.
Poccuiickoit ®denepaunn Tembl 6.1- 6.4, 6.5, 6.6 - 6.8, [IpencraBnenue
C yderoM  0coOeHHOCTel 6.9.,6.10. pe3ynbTaTOB
COLMAILHOTO M KYIBTYPHOTO | Tovyi7.1-7.7.7.8.,7.9-7.15,7.16 MPAKTUYECKUX
KOHTEKCTa 717. pabor
3amura
WHAUBUAYAIbHBIX
MIPOEKTOB
Kontponbnas
pabora
Brinosinenue
3aJaHuN
MIPOMEXKYTOUHOU
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arTreCcTaliunu

OK 06. [MposiBnsate | Tema 1.1, 1.2[T-o/c, 1.3, 1.4 Tl-o/c, | YcTHBII onpoc

IPaXkIaHCKO- "11“.5H-02/c1’ 1.26,112.7.2 )14 IIpencraBnenne

NAaTPUOTHYECKYI0 — MO3uuumto, | - SMbL =l =212, 2., 2. 1% pE3yNILTATOB

JEMOHCTPHUPOBATH ¥2$E i} ) 4%'24’ 43554346' MIPAKTUYECKUX

OCO3HAHHOE TOBEACHUE | Toy 15 1.5, 4:5.'5 , 5659 pa6ot

Ha  OCHOBE TPANMIMOHHBIX | Tovyi 6 1-6.4, 6.5 6.6 - 6.8, 3amuta

POCCUHCKHX JYXOBHO- | 69 6.10. MHAUBUAYAIbHBIX

HPABCTBCHHBIX  LEHHOCTeH, | Temsr 7.1-7.7,7.8,7.9 - 7.15,7.16 , IIPOEKTOB

B TOM 4HclIe C Yy4deTtoMm | 7.17. Brimonnenue

rapMOHU3aLUN Tewmni 8.1, 8.2, 8.3, 8.4. 3aaHui

MeEKHAIIMOHAJIbHBIX Tems1 9.1,9.2,9.3,9.4, MIPOMEKYTOUHOMN

u MeKpenuruosueix | 9.5,9.6 -9.9. aTTecTalluu

OTHOILEHUH, npumensts | P10

CTaHIapThI

AHTHUKOPPYIIIUOHHOTO

MOBE/ICHUS

OK 07. CopetictBoBarh | Tema 1.1,1.2,1.3,1.4,1.5,1.6,1.7. TectupoBanue

COXPAaHEHMIO  OKpyKaromeii | 1eMbl 2.1-2.12,2.13,2.14. YcTHBII onpoc

cperbl, pecypcochepesermio, | LeMbl 3.1 -3.4,3.5, 3.6. Maremarndeckuii

IIPUMEHATH 3HAHUS ¥2$E 2}: 54 5’5453’ 22 59 JUKTAHT

00  W3MEHEHHHM  KJIUMarTa, Tembt 6.1- 6. 4;’ 6. 5: 6.6-6.8, [IpencraBnenue

TIPUHIIMIIBI OepexKIIMBOTO 6.9.6.10. pe3yNnbTaToB

NPOU3BOACTBA,  SPPEKTUBHO | Torir 7 1- 77.7.8.79-7.15,7.16, MPAKTUYECKUX

JeicTBOBATh 717. pabor

B UPE3BBIYAITHBIX CUTYAIUSIX Temu 8.1, 8.2, 8.3, 8.4. 3amuta

Temsr 9.1,9.2,9.3,9.4, UHJMBUTyaJIbHBIX
9.5,9.6-9.9. MIPOEKTOB

Kontponbnas
pabora
Brinosinenue
3aJaHuN
MIPOMEXYTOUHOU
aTTecTaluu
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