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PaGouas nporpamma o6rmeobpasosareibioro yuebnoro npeamera OYIln.11 Marematnka mpesna-
3HAYeHA Ul peaM3alliy OCHOBHOI npodeccuonalsoil obpazosarensoil nporpammsr CIIO mpu nozro-
TOBKE KBAIM(HUIMPOBAHHBIX paboumx, ciyxkaimx 1o npodeccuu 15.01.05 Cpapiuk (py4HO#H U 4aCTHYHO
MEXaHH3MPOBAHHOM CBApKH (HAIUIABKH) TEXHOJIOIMYECKOTro npoduist Ha 0ase OCHOBHOIO obrmero o6paso-
BAHHS C OJIHOBPEMEHHBIM MOJIyYCHHEM CPEIHEro 001ero oopasoBanus.

PaGouast mporpamma o6ieo6pasosatensuoro yuebroro mpeamera OYIIn.11 Maremarnka paspaGo-
TaHa Ha OCHOBE TpeGOBaHMi (erepajbHOro rocyIapcTBEHHOrO 00pa30BaTENIBHOTO CTAHAApPTa CPEIHEro
npodeccuonabHOro o6pasosanus 1no npodeccunlS.01.05 Coapiuuk (py4HOH 1 YaCTHIHO MEXaHU3HPOBAH-
HOI1 cBApKH (HAIIABKK), (heAepaIbHOro rocy1apcTBEHHOro 00pasoBaTesbHOr0 CTaHAapTa Cpe/IHEro obero
o6paszoBanus, 1oJoxkeHni dejiepanbHoOl 0CHOBHOMH 00pa3oBaTeIbHON IPOTrPaMMBbI CPEIHETO obmtero obpa-
30BaHMs, a TaKke ¢ yuerom llpumepnoii paGoueii nporpamMmbl 0011e00pa3oBaTENbHON JIMCHMILIMHEL «Ma-
TeMaTHKay Ui TPO(eCcCHOHAIBHBIX 00pa3oBaTe/IbHbIX OpraHu3aluii, TeXHOJIOTHYECKOro npodus npodec-
CHOHAIBHOTO 00pa3oBaHMsL. :

Jlns yuera cienmupUKU 10ydaeMo npodeccuy B pabouyro IporpamMmy BKITIOHEHO npodeccroHab-
HO-OPHEHTUPOBAHHOE COJIEPIKAHUE.

Opranm3anus-pazpaboTdauk: rocyapeTsennoe O10/uKkeTHOE NpOopecCHORATBHOE obpa3oBaTesbHOE yupe-
sxnenne Pocroekoii oousacti « TanuuHCKui Kazauni KaJCTCKUIH TEXHUKYM»
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1. O0mas xapakTepucTHKAa Y4eOHOro mnpeaMera
1.1. MecTo y4eOHOr0 mpeaMeTa B CTPYKTYpe OCHOBHOM mNpodeccHOHAIbHOM

oOpa3oBaTeJIbHOI MPOrpaMMbIl

OVIIn.11 MaTtemaTuka sIBIII€TCSI YacThIO IpeIMETHOM obnacth «MareMarvka u
unpopmatukay DPI'OC cpeanero oOuiero o6Opa3oBaHus W TPOYHUIBHBIM  y4eOHBIM
npeaMeToM 00Imeo0pa3oBaTeIbHOTO y4eOHOro IMKIa y4eOHOro IUIaHa MPOrpaMMBI
MOJITOTOBKHU KBaJIU(UIIMPOBAHHBIX padbouunx, ciayxamnux (naiee — [IIIKPC) no npodeccuu
cpennero mpodeccruonanbHoro obpazoBanus 15.01.05 Cpapmuk (pydyHONl U YAaCTUYHO
MEXaHU3UPOBAHHOW CBApKHU (HAIIABKH) TEXHOJIOTHYECKOTO Mpoduiis mpodheccuoHamIbHOTo
o0Opa3oBaHus.

Vuebnniit npenmer OVIIn.11 MaremaTtuka MMEET MEXKIPEIMETHBIE CBSI3H C
0011eo0pa3oBaTeIbHBIMU ~ YUEOHBIMH  TIPEIMETaMU OVII6.09 Xumusa, OVYIIm.12
Nudopmatuka, OVIIn.13 dusuka, C 00mmenpopeccCuoHaAIbHBIMA ~ YYEOHBIMU
muciumuinHamMu - OI1.010cHoBbI nHkeHepHoit rpaduku, OI1.020CcHOBBI 2TEKTPOTEXHUKH,
OI1.07 OcnoBbl (puHancoBol rpamoTHOCTH, OI1.08 OcHOBBI OepexkITMBOrO MPOU3BOICTBA
n MexaucuummHapaeiM - kKypcom MUK 01.03 IloaroTtoBurtenbHble W cOOpOYHBIE
OIlepalliy Mepes CBapKOM.

YpoBeHb 0cBOeHUS yueOHOTO npeameTa B cooTBeTcTBUU ¢ PI'OC cpennero ooiiero
obOpazoBaHus 0a30BHIN.

[IporpamMmma mpeamosiara€T  pPEerUOHAIbHBIA Ka3auhuil  KOMIIOHEHT, KOTOPBIU
SIBJISIETCS €€ OPraHUYHOW YacThiO, CIIOCOOCTBYIOIIEH BOCIIUTAHUIO MATPUOTU3MA, YYBCTB
TOPJOCTH U YBAXKEHUS K UCTOPUUECKOMY MPOIIIOMY CBOETO Haponaa. YacTe marepuana ¢
Ka3aubMM KOMIIOHEHTOM pPacCpelOTOYEHA IO pa3sHbIM TE€MaM B BHUJIE pPELICHUs
Pa3IMYHBIX 33/1a4 C Ka3a4b€ TEMATUKOU.

[Ipu peanuzanum  00pa3oBaTENbHONM  MpPOrpaMMbl  y4eOHOrO  mpeaMmera
«MaremaTrka» UCTOJIB3YIOTCS AJIEMEHTBI Pa3IMYHBIX 00pa30BaTEIbHBIX TEXHOJOTHH, B
TOM YHCJIE JUCTAHITMOHHBIX 00Pa30BaTEIBHBIX TEXHOJIOTUH, DIIEKTPOHHOTO O0yUEHHUS.

Marepuan, BbIIECIEHHBIN KYPCUBOM, KOHTPOJIO HE MOJICKUT.

N3yuyenune yuebnoro mnpeamera OVYIIm.11 Marematuka npemxycMaTpuBaer
IIPOMEXYTOUHYIO aTTECTallMi0 B (POpME IK3aMEHA.

1.2. Hesn u mu1aHupyemble pe3yJibTaThbl OCBOEHUSI MPeMeTAa:

Conepxkanue  mporpamMmbel  obmieoOpaszoBatenbHoro  npeamera  OVIIm.11
Marematka  HampaBlIieHO  HAa  JOCTIDKCHHE  PE3YJbTaTOB €€  U3Y4YCHUS
B cootrBeTcTBUU ¢ TpedoBanusamu DI'OC COO ¢ yuerom mnpodeccruoHaIbHOMI
HarnpaBiieHHocTH DPI'OC CIIO. IlpuoputeTHBIMH LEJISIMH OOyYEeHHUST MaTeMaTHKe

Ha 0a30BOM YPOBHE SIBIISFOTCSI:



- (opmupoBaHHE IEHTPATBHBIX MATEMATHYECKUX TMOHATHN (YUCIO, BEIWYNHA,
reoMerpuueckas (Qurypa, NepeMeHHas, BEpPOATHOCTb, (PYHKIHs), 00€CIeYHBAIOIINX
IPEEMCTBEHHOCTh U MEPCIEKTUBHOCTh MATEMaTUUYECKOT0 00pa3oBaHus 00y4aroIuXCs;

- MOJABENEHHE OOYyYalolUXCs Ha JOCTYMHOM Ui HUX YPOBHE K OCO3HAHHIO
B3aMMOCBSI3M MaTEMATUKU U OKPYXKArOIIEro MUpa, IOHUMAaHUE MAaTEMAaTUKU KaK 4acTH
oO11el KyJIbTYphl YEJI0BEUECTBA;

- pa3BUTUE HUHTEIUICKTyaJIbHBIX M TBOPYECKUX CIIOCOOHOCTEH 00ydJarommxcs,
[I03HABATEJIbHOW AKTUBHOCTH, UCCIEAOBATEIBCKUX YMEHUW, KPUTUYHOCTU MBILUICHUS,
MHTEpECa K U3YYEHHUIO MAaTEMAaTHKH;

- (¢opmupoBaHue (PYHKIUOHAIBHOW MAaTEeMaTUYECKOM TPaMOTHOCTH: YMEHHS
pacrno3HaBaTh MaTEMaTUYECKHUE ACIEKTHl B PEAJbHBIX KU3HECHHBIX CUTyalUsX U IIpU
W3YyYCHUHU JIPYTUX JUCLHUIUIAH, NPOSBICHUS 3aBUCUMOCTEM H 3aKOHOMEPHOCTEM,
dbopMyIUpOBaTh MX Ha SA3bIKE MAaTEMaTUKHM M CO3/JaBaTh MaTEMaTUYECKHE MOJIENH,
IIPUMEHATh OCBOCHHBIM MaTeMaTUUYECKWW anmapar Uil pPElIeHUsT [PaKTUKO-
OpUEHTHUPOBAHHBIX 3aJ]1a4, 3a7a4 NpodecCUuOHANBHOU NeATEIbHOCTH, HHTEPIPETUPOBATH
Y OLICHUBATh MOJYYEHHBIE PE3YJIbTATHI.

2. Ilmanupyemble pe3yabTaThl 0CBOEHHUSI Y4eOHOT0 NpeaMeTa

O6mue komnetenuu (nanee — OK) u npodeccuonanbHbie KOMIETEHIMU (fanee —
I[IK) &®I'OC CIIO B COOTHECEHMHM C  JUYHOCTHBIMH, METANpEIMETHBIMHU
1 MIPEIMETHBIMU pe3ynbTaTaMu oOy4eHMS 06a30BOTO YpOBHS

(manee — [TP6) ®I'OC COO npencraBieHbl B TAOTUIIE:



Kox v nanmenoBanue

Pe3ysabTarsl 00y4yeHus

iﬁ&ﬁtggﬁ;‘;ﬁ; Oo6ume IIpeameTHbIE
OK 01. Beibupats | JIuuHoCcTHBIE ~— pe3ynbTaThl  ODKHBI  oTpaxkarh | [IPG1. Bramenue meromamu JOKa3aTeNbCTB, aTOPUTMAMHU
CrocoObl pelieHus 3aJad | B YaCTH: TPYIOBOTO BOCITUTAHUS: pelieHus 3aaady; yMmMeHue (GOopMyIUpOBaTH OMpPENEICHHUS,
npodeccuoHaIbHON - TOTOBHOCTb K TpYAy, OCO3HaHUE IIEHHOCTH | aKCUOMBl U TEOpPEMBbl, MPUMEHATh MX, IPOBOAUTH
JIeATETbHOCTH MacTepcTBa, TPYy10Jio0ue; JIOKa3aTeJIbHbIE PACCYKJIEHHUS B XO/€ pELICHUs 3a/1a4;
MPUMEHUTEILHO - FOTOBHOCTb K AKTUBHOU nestenpHocTd | ITPG2. YmeHue onepupoBarh NMOHATHSIMU: CTEIEHb YMCIIA,

K pa3JIMYHbIM KOHTCKCTaM

TEXHOJIOTHYECKOM M COIHAIbHON HalpaBIEHHOCTH,
CIIOCOOHOCThP ~ WHULMUPOBATh,  IUJIAHUPOBaTb U
CaMOCTOSITENILHO BBIIOIHATh TAKYIO JAEATCIbHOCTD;

- MHTEpeC K pas3audHbiM chepaM mpodecCHOHAIbHOM
JeATENLHOCTH/

- TOTOBHOCTH M CIIOCOOHOCTH K 0OOpa3oBaHHUIO
U caM000pa30BaHUIO Ha MPOTSHKEHUN BCEH JKU3HU
MeranpeaMeTHbie pe3yIbTaThl JOKHBI OTPAXKATh:

Osnanenue YHUBEpCATbHBIMHU Y4IeOHBIMH
MO3HABATEILHBIMU JIEHCTBUSMU:

a) 0a30BbIC JJOTUYECKUE JICHCTBHUS:

- CaMOCTOSITENIEHO dbopMynupoBath
U aKTyaJu3upoBaTh  MPOOJIEMy, paccMaTpUBaTh
€€ BCECTOPOHHE;

- YCTaHABJIMBATh CYIICCTBCHHBIH TPH3HAK WM
OCHOBaHUS N1 CpPaBHEHUA, KJacCU(pUKAIIUU
1 0000I1IeHHS;

- OompeneNnsTh LeTU  JIeATEIbHOCTH,  3a7aBaTh
napaMeTpsl ¥ KPUTEPUHU UX JOCTHKCHHS,

- BBISIBIATH 3aKOHOMEPHOCTH M MPOTUBOPEUHS

B paCcCMaTpHUBACMBIX ABJICHUAX,

- BHOCUTH KOPPCKTUBBI B HACATCIBHOCTb, OLUCHHBATH
COOTBETCTBUEC PE3YJIbTATOB LCIAM, OLCHHUBATH PUCKHU
MOCEACTBUI IeITEILHOCTU

- Ppa3BHUBaTb KpCaTHuBHOC MBIIIJICHUE

jgorapupM 4yHMClIa; YMEHHE BBIIOJHATH  BBIYMCICHHE
3HAYEHUM ¥ TIPeoOpa30BaHUs BHIPAKEHUU CO CTEIICHIMH U
jgorapupmamu, mpeodpa3oBaHus JpOOHO-pALlMOHATIBHBIX
BBIPXKEHHUI;

[1PG3. YMeHue omnepupoBaTh MOHITHSIMU: palldOHAIBHBIC,
UppalnyoHaIbHbIE, HOKa3aTesbHbIE, CTEIECHHBbIE,
JorapupMHUUECKUE,  TPUTOHOMETPUYECKHE  ypaBHEHHS
U HEPaBEHCTBA, UX CUCTEMBI;

I1P65. YMeHue onepupoBaTh HOHATHUSAMHU: pallMOHAIIbHAS
byHKLUs, MOKa3zaTenbHas (QYHKIMS, CTeNeHHas (QyHKLuS,
norapudmuueckas byHKIMS, TPUTOHOMETPUYECKHE
¢byHK1MU, oOpaTHble (QYHKIMM; YMEHUE CTPOUTH I'paduKu
M3YYEHHbIX (QYHKIMH, HCIONb30BaTh Tpaduku IpU
U3Y4ECHHUH IIPOLIECCOB
Y 3aBHCHMOCTEH, MPU pElIeHUHU 3a[a4 U3 JAPYruX y4eOHBIX
IIPEIMETOB W 3aJad U3 pEeaIbHOM JKU3HU; BBIPAXKATh
(dbopMynaMu 3aBUCUMOCTH MEXAY BEIMUNHAMU;

[TP66. YMeHnue pemaTh TEKCTOBBIE 3a/1a4M Pa3HbIX TUIIOB (B
TOM YHCJE€ Ha MPOLEHTH, JAOJIM M YacTH, Ha JBUKEHHE,
paboTy, CTOMMOCTb TOBapOB M YCJIYI, HAJOTH, 33Jaud U3

obmactTh  ympaBlieHUS  JUYHBIMH U CEMEHWHBIMU
dbuHAaHCAMM);  COCTAaBIATH  BBIPAKEHUS,  ypaBHEHUS,
HEPAaBEHCTBA M WX CHUCTEMbl 1O YCJIOBHIO 3aJayH,
HCCIIEIOBATh  TOJIYYEHHOE  PEUIEHME W OLEHUBATh

PaBI0N0I00HOCTH PE3yJIbTATOB;




NIPU PEUICHUU J)KU3HEHHBIX MTPOOJIEM

0) 6a30BBIC UCCIICIOBATEIILCKHE JICHCTBUS:

- BJIQJICTh HAaBBIKAMH Y4e€OHO-HCCIIEIOBATEIbCKOW U
MPOEKTHON JCSITENbHOCTH, HAaBBIKAMHU pa3pelieHus
npo0Jem;

- CIIOCOOHOCTh u TOTOBHOCTh
K CaMOCTOSITCIbHOMY IOMCKY METOJIOB PEIICHHS

MMPAKTUYCCKUX 3aja4, MMPUMCHCHUTIO PAa3IIMYIHBIX
MCTOA0B ITO3HAHUA
- BBISBIIATD IMPUIUHHO-CJICACTBCHHBIC CBA3U

U aKTyaJM3UpOBaTh 3aj7ayy, BbIJBUIATh TUIIOTE3y €€
pelIeHNs, HAaXOAUTh APryMEHTHI JJI1 JOKa3aTelIbCTBA
CBOUX YTBEpXKJEHUH, 3a/1aBaTh apaMeTpbl U KPUTEPUU
pelieHus;

- QHAJIM3UPOBATh MOJIyUYCHHBIE B XOJI€ PELICHHUs 3a]1aun
pe3yJIbTaThl, KPUTUYECKH OLICHUBATh ux
JIOCTOBEPHOCTb, IIPOrHO3UPOBATh U3MEHEHHE
B HOBBIX yCIIOBUSIX;

pa3pabaTbIBaTh IU1aH peLeHus
C YYEeTOM aHaju3a MMEIOIIUXCS
Y HEMATEepUAJIbHBIX PECYPCOB;

- yMeTb MEpPEeHOCUTb 3HaHWs B IIO3HABATEIbHYIO
U TMPaKTHUYECKYI0 00J1aCTH )KU3HEESITEIbHOCTH;
- yMeTb UHTETPUPOBaTH 3HAHUS U3
HpPEIMETHBIX 00JIacTel;

- BBIIBUTaTh HOBbIE WJEH, NpejiaraTh OpUTrHHAJIbHbBIE
MOJIXO/IbI U PEIICHUS

- CTaBUTh MNpoOJIEMBl U JIOITYCKAIOIIE
CIIOCOOHOCTh ux MCIIOJIb30BaHUS
B TI03HABATEJILHOW U COLIMATILHOM MPaKTHKE
OBnanenue YHHUBEpPCaIbHBIMU PETyISTHBHBIMH
JNENCTBUAMU: a) caMOOpTaHU3aIMs: JienaTh
OCO3HAHHBII BBIOOp, apryMEHTUPOBATH €ro, OpaTh
OTBETCTBEHHOCTb 32 PELICHHE

POOIIEMBI
MaTCpHraIbHBIX

pa3HbIX

3a7a4H,

ITPGY9. YMeHue omepupoBaTh MOHATHSAMHU: TOYKA, MpsMas,
IJIOCKOCTB, MIPOCTPAHCTBO, JBYTPAHHBIN yro,
CKpeIIMBaOIINecs psiMbIE, napauieaIbHOCTD u
MEePHEHANKYIISIPHOCT MPSMBIX M TIOCKOCTEH, YTOJI MEXIY
IOPSIMBIMU, YTOJI MEXAY MpSAMOM M IUIOCKOCTHIO, YIOJ
MEXy TJIOCKOCTSIMHU, PACCTOSIHUE OT TOYKH JI0 TUIOCKOCTH,
paccTossHuE MEXIy MPSAMBIMH, PACCTOSIHUE  MEXKAY
IJIOCKOCTSIMU; YMEHHUE MCMOJb30BaTh MPU PEIICHUM 3a/1a4
U3Y4YeHHbIE (AaKThl U TEOpeMbl IJIAHUMETPUU; YMEHHUE
OIICHUBATh pa3Mepbl 0OBEKTOB OKPYKAOIIETO MUPA;

[TP610. YMmeHue onepupoBaTh MOHIATUSIMU: MHOTOTPaHHUK,
CEUYEeHHE MHOIOIPAaHHMKA, KyO, Mapajienenure], npu3Ma,
nupamuia, GUrypa ¥ MOBEPXHOCTh BpallleHUs, MHJIUHID,

KOHyC, mmiap, cdepa, cedeHus GUTYpBl BpalleHHS,
IUIOCKOCTh, Kacaromasicsi cdepbl, IMIMHIAPA, KOHYCa,
miomajab IMOBCPXHOCTH NHpaMUAbI, IIPU3MBI, KOHYCA,

LWIMHApPA, IIomaak chepbl, 00beM Kyda, MpsIMOYroIbHOI0
napajuiesienune1a, TMpaMubl, IpU3MbL, IWIKHIPA, KOHYCA,
11apa; yMeHue n300pakaTb MHOTOTPAaHHUKHU U TOBEPXHOCTHU
BpAllleHUs, X CEUEHUS OT PYKH, C TIOMOIIbIO YEPTEHKHBIX
MHCTPYMEHTOB M JJIEKTPOHHBIX  CPEICTB;  YMEHHE
pacrno3HaBaTb CHMMETPUIO B IPOCTPAHCTBE; yMEHHE
pacrno3HaBaTh NIPaBUIIbHBIE MHOIOIPaHHUKH;

[IP611 VYMmeHue omnepupoBaTh MOHATUSMHU: JBUKEHHE B
IPOCTPAHCTBE, MOAOOHbIE (UIYpsl B MPOCTPAHCTBE;
HCIIOJIB30BaTh OTHOLICHHWE IUIOHIAACH TIOBEPXHOCTEH U
00BeMOB MOJOOHBIX GUTYp MIPHU PELICHUU 3a/1aY;

[1P612. YMeHue BBIYUCIATH T'€OMETPHUECKUE BETHMUMHBI
(nuHA, yroJ, IIomaab, o0beM, TUIONIAJbh MOBEPXHOCTH),
UCTOJIb3Ys U3yYCHHBIE (POPMYIIBI U METO/IBI;

[1P613. YMeHue onepupoBath MOHATUAMU: MPSIMOYTOJIbHAS

CHUCTEMA KOOpJAUHAT, KOOpAWHATBI TOYKH, BCKTOD,
KOOpJAWHATBl BCEKTOpa, CKAIAPHOC IMPOU3IBCACHHUEC, YTOJI
MCKAY BCKTOpaMH, CyMMa BCKTOPOB, IIPOHU3BCACHUC




BEKTOPA Ha YHCIIO; HaXOJUTb
C MOMOIIBIO M3YYEHHBIX (OPMYT KOOPAMHATHI CEpPEIUHBI
OTpe3Ka, paCCTOSTHUE MEXKy IBYMS TOUKAMU;

I1P614. YMmenue BbIOMpPATh NOAXOAAIIMMI U3YUEHHBINA METO
JUIsL pelIeHHs 3aJadyd, pPAcllo3HAaBaTb MaTEMaTHYECKHE
(baxTh

U MaTeMaTHYeCKUE MOJAEIHN B IPUPOAHBIX U OOILECTBEHHBIX
ABJICHUSIX, B HCKYCCTBE; YMEHHME IMPUBOAUTH IPUMEPHI
MaTeMaTUYECKUX OTKPBITUH POCCHMCKOM H MHUPOBOU
MaTEMaTUYECKON HAyKH

OK 02. Hcnomsp3oBaTth

COBPEMEHHBIE  CpEJIICTBa
TIOUCKa, aHanM3a "
UHTEPIpETauN
uHpopmanuu, u
UH(POPMALOHHBIE
TEXHOJIOTUH VISt
BBITTOJTHEHHS 3amad
npodeccnoHaIbHON
JeSITeTbHOCTH

JIMYHOCTHBIE PE3YJbTATHI JOJDKHBI OTPaXKaTh B YaCTH:
[EHHOCTH HAYYHOTO MTO3HAHMS:

-c(hOPMHUPOBAHHOCTh MHPOBO33PEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSA
HayKH M OOIIECTBEHHOH NPAaKTUKH, OCHOBAHHOTO Ha
Manore  KyJIbTyp, CHOCOOCTBYIOIIETO OCO3HAHHIO
CBOET0 MECTa B MOJHUKYIHTYPHOM MHUDE;
MertarnpenMeTHbIe Pe3yIbTaThl JOKHBI OTPAKATh:
Ognanenue YHHUBEpCAIbHBIMU y4eOHBIMU
MI03HABATEIbHBIMA JACHCTBHUSMH:

B) paboTta ¢ uHpopmaruei:

- BIIQJCTh HABBIKAMH TIOJyYEHUS HWHPOpPMALUU U3
UCTOYHHKOB  DPAa3HBIX  THUIIOB,  CaMOCTOSTEJBHO
OCYIIECTBIISITh TIOMCK, aHAU3, CHUCTEMAaTU3alMI0 W
UHTEpHpeTalnio MHQOPMAIMN pa3lIWYHbIX BUJIOB HU
dbop™m mpeacTaBIeHUS;

- CO3/1aBaTh TEKCThI B Pa3IMYHBIX (hopMaTax C yueToM
Ha3HaueHUs WHOOpPMAMKA H IeJICBOW ayAUTOPHH,
BbIOMpas ONTHUMaJbHYI0 (OpMy TpeacTaBiIeHUs U
BU3YaITU3aIlNH;

- OILIGHWBaThb  JIOCTOBEPHOCTbD,
UHpOpMaInH, ee COOTBETCTBHE
U MOPAJIbHO-3TUYECKUM HOPMaM;
- WUCNOJNB30BaTh  CPENCTBA

JIETUTUMHOCTh
MIPaBOBBIM

MH(OPMAIIMOHHBIX

[1P64. VYwmenuwe omepupoBaTh MNOHATUAMU: (YHKIUS,
HenpepeiBHAs (DYHKIMSA, TPOU3BOAHAS, TepBooOpa3Hasi,
ONpE/IETICHHbII UHTErpai; YMEHHE HAXOAUTh IMPOU3BOIHbBIC
dJIeMEHTapHbIX  (QYHKIUNW,  HUCIOJB3Ys  CIPABOYHBIC
MaTepHuabl; HCCIIEA0BATh
B MPOCTEUINUX clydasx (YHKIUA HAa MOHOTOHHOCTH,
HAXOJUTh HAUOOJBIINE U HAUMEHBIIINE 3HaUCHUS (YHKITHII;

CTPOUTh TIpaUKM MHOTOYJIEHOB C HCIOJb30BaHUEM
ammapata — MaTEeMaTH4YeCKOro  aHajlu3a;  NPUMEHATh
IIPOU3BOIHYIO

OpU pelIeHUM 3aJad Ha JBIWKEHME; peliaTh MPaKTHKO-
OpPUEHTHPOBAaHHbBIE 33/1a4M HA HaWOOJBIINE U HAMMEHBIINE
3HA4YEHUs1, Ha HAXOKJICHHUE MTYTH, CKOPOCTU M YCKOPEHUS

[1P66. YMeHnue pemiath TEKCTOBBIE 33/1a4 Pa3HbIX TUIIOB (B
TOM 4YMCJ€ Ha MPOLEHTHI, JOJM M YacTd, Ha JBH)KEHHE,
paboTy, CTOMMOCTh TOBAapOB M YCIYT, HAJIOTH, 3aJaudl W3

o0nacTd  ympaBieHHs  JUYHBIMA U CEeMEHHBIMHU
¢buHaHCAMM);  COCTaBJIATH  BBIPAKEHUS,  ypaBHEHUS,
HEPAaBEHCTBA M MX CHCTEMBl 10 YCIOBUIO 3aJauH,
UCCIIEIOBaTh  IOJIyYEHHOE  pEIIeHHe M OLCHMBATh
MPaBONOI00HOCTh PE3YJIbTATOB;

[IP67. VYmenue omepupoBaTh MOHATHSAMH: CpelHEe

apI/I(I)MCTI/I‘-ICCKOG, MEauaHa, HauOOJbIlIee U HaUMEHbIICE
S3HAYCHUA, pasMax, AUCHCPCHUs, CTAHAAPTHOC OTKIIOHCHUC




H KOMMYHHKAalIMOHHBIX TEXHOJIOTHH B PEIICHUN
KOTHUTHUBHBIX, KOMMYHUKATHUBHBIX
u OpraHru3alMOHHBIX 3aJa4 C CO6J'II-OI[€HI/ICM

TpeOOBaHUN SPrOHOMUKH, TEXHHUKH OE€30MaCHOCTH,
TUTHUEHBI, pecypcocOepekeHusl, IPaBOBbIX U 3TUYECKUX
HOPM, HOPM HH(POPMAIIMOHHOUW 0€30TaCHOCTH;

- BIaJeTh HaBbIKAMHU pACIIO3HABAHUS U 3allUTHI

YKCI0BOT0 HabOpa; YMEHHE U3BJICKAaTh, HHTEPIPETHPOBATH
uHpOpMaIIHMIO,  TMPEJACTABICHHYIO B  Ta0iuiax, Ha
JauarpaMmax, rpadukax, OTpaskarollyi CBOMCTBA peaabHBIX
IPOIIECCOB

U SBJICHUH; TPEACTaBIATh HHPOPMALUIO C IIOMOIIBIO
Ta0JIHIL

W JHarpamMm; HCCIIEA0BaTh CTATUCTUYECKHE AaHHBIE, B TOM

uH(pOopMaIuy, nH(OPMAITMOHHON 0e30MacHOCTH | YHMCIe C TPUMEHEHHWEM TrpadHuuecKkux METOJ0B |
JUYHOCTH 3JIEKTPOHHBIX CPEJCTB;
[1P614. YMmenue BbIOMpPaTh NOAXOAAINN U3yUEHHBIH METO]T
JUIs pEeUIeHus 3aJadyd, paclo3HaBaTh MaTeMaTHYecKHe
(baKTbI
U MaTeMaTHYeCKUE MOJAEIHU B IPUPOAHBIX U OOILECTBEHHBIX
SBIICHUSX, B HCKYCCTBE, YMEHHE TPHUBOIUTH IPUMEPHI
MaTeMaTHYECKUX OTKPBITMM pOCCUIICKOW U MHpPOBOH
MAaTEMaTU4YECKON HAyKH
OK 03. [IInanupoBath | JIuuHOCTHBIE  pe3ynbTaThl  JODKHBI  oTpaxarb | [IPO1. Branenue meromamu 10Ka3aTelbCTB, alrOPpUTMaMU
" peaTnu30BBIBaTh | B YAaCTH: JYXOBHO-HPABCTBEHHOT'O BOCIIUTAHHUS: pemieHust 3a1a4; yMeHHE (OpMyITUpOBaTH OMMpEeTICHHS,
COOCTBEHHOE - cOpMHUPOBAHHOCTb HPABCTBEHHOI'O  CO3HAHMS, | aKCMOMBI M  TEOpPEMbI, MPHUMEHATh WX, MPOBOJIUTH
npodeccnoHaIbHOE ATHYECKOTO TIOBEICHNUS; JIOKa3aTeIbHBIE PACCYKICHHS B XOZ€ PEIICHHS 3a/1ay;

U JIMYHOCTHOE DAa3BHUTHE,
PeINPUHIMATENbCKYIO
JeSITebHOCTD

B npodeccuoHaIbHOM
chepe, UCIIONIb30BATh
3HaHUSA 1O  IIPABOBOU
u ¢uHaHCOBOH
IPaMOTHOCTH

B PA3JIMYHBIX KU3HEHHBIX
CUTYaIHsIX

- CIIOCOOHOCTH OIICHMBATh CUTYAllMI0 M TNPUHUMATH
OCO3HAHHBIE PEIICHHS, OPUEHTHUPYICh HA MOPAIBHO-
HPaBCTBEHHbIE HOPMBI U [IEHHOCTH;

- OCO3HaHHWE JIMYHOTO BKJIaJa B
YCTOHYHMBOTO OyIyIIEro;

- OTBETCTBEHHOE OTHOIICHHE K CBOUM POJUTEISIM U
(unmu) IpYrUM 4JI€HaM CeMbH, CO3/IaHHUI0 CEeMbU Ha
OCHOBE OCO3HAaHHOT'O MPHUHATHS IIEHHOCTEW CEMEWHOMU
JKU3HU B COOTBETCTBHM C TPAAUIUSMU HapOIOB
Poccun;

MeranpeameTHble pe3yiabTaThl JTOJKHBI OTPAXKaTh:
OBnanenue YHUBEPCATHHBIMHU PETYISITUBHBIMU
JEUCTBUSIMU:

a) CaMOOPTaHMU3aAIINS:

HOCTPOCHHUE

[1P64. VYmenue omnepupoBaThb MNOHATUSAMH: (YHKIHA,
HenpepblBHasE (QyHKUHMS, NPOU3BOAHAs, IEpBOOOpa3Hasd,
OINPEEIICHHBIM NHTErpall; YMEHUE HAXOANUTh IIPOU3BOHBIE
AJIEMEHTapHbIX  (QYHKIUH,  HCIOJIB3YSd  CIPaBOYHbBIE
MaTepHalbl; UCCIIEA0BATh B MPOCTEHIINX caydasX GyHKIUU
Ha MOHOTOHHOCTb, HaXOJUTh HAUOOJbIINE U HAUMEHbIINE
3HA4YeHUs (QYHKUUH; CTPOUTH TpadUKd MHOTOUYJIEHOB C
UCMOJIb30BAHUEM ammapaTa MaTeMaTHYeCKOro aHalln3a;
IIPUMEHSITh IIPOU3BOIHYIO
IpU peUleHUH 3aJad Ha JBWKEHHE;, pelarh MpPaKTHKO-
OpPUEHTHPOBAHHbBIE 33/1a4M HAa HauOOJbIINEe U HAMMEHbIINE
3HA4YEHUS, HA HAX0X/IEHNE IIyTH, CKOPOCTU U YCKOPEHUS

[1P65. YmeHue omnepupoBaTh MOHATUSMH: pPALMOHATIBHAS
byHKIMS, MoKazarenabHas (QyHKIMS, cTeneHHas (QYHKIMS,




- CaMOCTOSITEJIbHO OCYLIECTBIIATH I103HABATEIBHYIO
NeSITeIbHOCTh, BBIIBIAT NPOOJEMBbI, CTaBUTb U
(bopmynupoBaTh COOCTBEHHbBIE 3a/1a41 B
00pa30BaTeNbHON  JEATEIBHOCTM W JKU3HEHHBIX
CUTyallMsIX;  CaMOCTOSITENIBHO  COCTABJIATH  IUIAH
peneHnus MPoOJIEMBI C YUYETOM HUMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U IpeNIOYTeHUH; 1aBaTh
OLICHKY HOBBIM CUTYallUsIM;

CHocoOCTBOBaTh  (POPMHUPOBAHUIO U IMPOSBICHUIO
HIMPOKOM 3pYIUIMM B pa3HbIX OOJACTIX 3HAHMI,
IOCTOSIHHO MOBBIIATh CBOM 00pa3oBaTeNbHBIA U
KYJbTYPHBIN YPOBEHb;

0) CaMOKOHTPOJIb:

UCIIOJIb30BaTh IMPUEMbl peQuIeKCHH s
CUTYalll{, BBIOOpA BEPHOTO pEILICHMUS;

- YMETh OLICHMBATh PUCKU U CBOEBPEMEHHO NPUHUMATD
pELIEHNUs 110 UX CHHKEHUIO;

B) OSMOIMOHAJIbHBIA HMHTEJUIEKT,
c(hOpMUPOBAHHOCTE:

BHYTPEHHEN MOTHMBALMM, BKJIFOYAOUIEH CTPEMIICHHE K
JOCTHKEHUID  LEeNM M YCHeXy,  ONTUMU3M,
MHUIIMATUBHOCTh, yMEHHUE JEeHCTBOBaTh, HUCXOAS W3
CBOUX BO3MOXHOCTEH;

- OMIIaTUH, BKJIOYAIOMIEH CIIOCOOHOCTh IOHUMATh
OMOLIMOHAIBHOE COCTOSIHUE JAPYTUX, YYUTHIBATh €ro
IPU OCYILECTBICHUH KOMMYHUKAIIMH, CIIOCOOHOCTh K
COYYBCTBHIO U CONEPEKUBAHMIO;

- COLIMAIBHBIX HaBBIKOB, BKIJIIOYAIOIIUX CIIOCOOHOCTH

OLCHKHU

MpEeaIoIararoumi

BbICTpAauBaTh OTHOIICHHUS C JPYTMMH  JIIOJIbMH,
3a00TUTBCSI, TPOSIBIATE MHTEPEC U  paszpeuarb
KOH(JIMKTBI

aorapupmMuyeckas byHKIHS, TPUTOHOMETPUYECKHUE
¢bynkunu, odbpaTHble (QYHKIMHM; YMEHUE CTPOUTH IpaduKu
U3y4CHHBIX  (YHKIMH, UCMIONB30BaTh TpaduKH  IpU
U3y4CHUH IPOIIECCOB
U 3aBHCUMOCTEH, IPU PEIICHUHU 33/1a4 U3 APYTUX y4eOHBIX
NpeIMETOB M 33Jad M3 pEaJbHOH JKU3HU; BBIPAXaTh
bopMynamMu 3aBUCHMOCTH MEK1Y BETHIHMHAMU;

[1PG6. YMmeHnue pemarb TeKCTOBBIC 3aa4d PA3HBIX THUIOB (B
TOM YHCIIC HAa TMPOLEHTHI, JOJIM W YacTH, Ha JBIDKCHHE,
paboTy, CTOMMOCTb TOBapOB W YCIYT, HAJOTH, 33aJadd U3

o0nacTd  ynpaBieHMs  JUYHBIMH U CEeMEHHBIMHU
(¢uHaHCaAMM);  COCTaBJIATH  BBIPAXKEHUS,  ypaBHEHUS,
HEPAaBEHCTBA M MX CHCTEMBl 10 YCIOBUIO 3aJauH,
UCCIIEIOBaTh  IIOJIyYeHHOE  pELIEHHe M OLCHHUBATH
IPaBJONOI00HOCTh PE3YJIbTATOB;

[IP67. VYmeHue omnepupoBaThb MOHATHSIMH: CpelHEE

apudmernyeckoe, MenuaHa, HauOoiblllee U HAWMEHbIIEe
3HAYEHMsI, pa3Max, JIUCIEPCHUs, CTaHIAPTHOE OTKIOHEHHUE
YHCIOBOTO HabOpa; yMEHHE U3BJIEKaTh, HHTEPIPETUPOBATH
uHpopMaIo, MpPEACTaBIEHHYO B  TaOiMIax, Ha
quarpammax, rpadukax, OTpa)xarollylo CBOMCTBA peabHBIX
IIPOLIECCOB

W SBIEHUH; TPENCTaBISATh HHPOPMAIMIO C TOMOIIBIO
Ta0IHIL

U UarpaMM; MCCIIeIOBaTh CTaTUCTUYECKHE JIaHHbBIE, B TOM
gucjie ¢ TNpUMEHEHHEeM TpapUUYecKuX METOJI0OB U
AJIEKTPOHHBIX CPEJICTB;

[TPG8. YMeHue onepupoBaTh NOHITUSIMHU: CTyYaiHBINA OTBIT
U CIIyJaitHO€ COOBITHE, BEPOATHOCTh CIIY4aifHOTO COOBITHS;
YMEHUE BBIUHUCIATH BEPOSTHOCTH C HUCIOJIB30BAHUEM
rpa@u4ecKux METO/0B; MPUMEHATH (POPMYIIBI CIOKECHHS U
YMHOXEHHUS BEPOSTHOCTEH, KOMOWHATOpHBIE (aKThl U
GbopMyBI TPHU pEIIEHUH 3a7ad; OIICHWBATh BEPOSTHOCTH
pEabHBIX ~ COOBITHMH; 3HAKOMCTBO CO  CIyYailHBIMHU
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BEJIMYMHAMHU; YMECHHME IPUBOJUTH IIPUMEPBI IPOSABIICHUS
3aKOHA OOJIBIINX YKCEN B IPUPOIHBIX

U OOILECTBEHHBIX SIBICHUSX;

I1P614. YMmenue BbIOMpPATh NOAXOAAIIMMI U3YUEHHBINA METO
JUIsL pelIeHHs 3aJadyd, pPAcllo3HAaBaTb MaTEMaTHYECKHE
(baxTh

U MaTeMaTHYeCKUE MOJAEIHN B IPUPOAHBIX U OOILECTBEHHBIX
ABJICHUSIX, B HCKYCCTBE; YMEHHME IMPUBOAUTH IPUMEPHI
MaTeMaTUYECKUX OTKPBITUH POCCHMCKOM H MHUPOBOU
MaTEMaTUYECKON HAyKH

OK 04. DddextuBHo
B3aUMOJCHCTBOBATh

1 paboTaTh B KOJUICKTUBE
1 KOMaHe

JInyHOCTHBIE pe3ynbTaThl JOHKHBI OTpakaTb B YaCTH:
[IEHHOCTH HAY4YHOTO TMO3HAHUS: OCO3HAHUE IICHHOCTH
HAay4YHOM JESATEIbHOCTH, TOTOBHOCTb OCYILECTBIIATH
MPOCKTHYI0 U  MCCIIEIOBATEIbCKYI0  JACSATEIHHOCTD
WHJUBUIyaJIbHO U B TpYIIIIE

MertanpeameTHblie pe3yabTaThl I0JKHBI OTPAXKaTh:
OBnajgeHue YHUBEPCAIbHBIMU KOMMYHUKATUBHBIMU
NEUCTBUSIMU:

0) cOBMeCTHas JIeSITEIbHOCTD:

- TMOHMMAaTh M  HCHOJB30BaTh  MPEUMYIIECTBA
KOMaHJAHOW ¥ UHIMBUyaJIbHOU paboThI;

- TMpPUHUMATH TII€JIM COBMECTHOW JEeATEIHHOCTH,
OpraHU30BBIBaTh U KOOPJAWHUPOBATH JEUCTBUS IO €€
JOCTHKCHHIO: COCTAaBIISITh iaH JIeHCTBUIA,
pacupenensiaTb poiau C y4eTOM MHEHMH Y4aCTHHKOB
00CyX/1aTh pe3yJabTaThl COBMECTHOM PaOOTHI;
- KOOPJMHHUPOBATH u BBIIIOIHATH
B YCIIOBHSIX peanbpHOTrO,

¥ KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS,
- OCYHIECTBISITh  TO3UTHUBHOE  CTPATETHMUECKOE
MOBEJCHUE B PA3jIUYHBIX CHUTYalUsIX, MPOSBIATH
TBOPYECTBO U BOOOpaKeHUE, OBITh MHUIIMATUBHBIM.
OsnageHue YHUBEPCATbHBIMU PEryIsTUBHBIMU
NEUCTBUSIMU:

paboty
BUPTYaJILHOI'O

[1PG1. Bnajgenue mMeTogamMu J10Ka3aTeibCTB, aIrOpUTMaMU
pelieHus 3aaad; yMeHHe (OpPMYJIUPOBATH OMPEICICHHS,
aKCUOMBl Y TEOpEMbl, MPUMEHATb UX, HPOBOIAUTH
JI0KA3aTeJIbHbIE PACCYKICHHS B XOJ€E PEIICHUS 3a/1a4;
[IP67. VYwmenue omepupoBaTh MOHATHIAMH: CpelHEee
apupMeTHYeCKoe, MeIMaHa, HauOOJbIIee U HaMMEHBIIEe
3HAUYEHHUs], pa3Max, JAUCIEpPCHUsl, CTaHJAPTHOE OTKJIOHEHUE
YHCJIOBOTO HaOOpa; yMEHHE U3BJIEKaTh, HHTEPIPETUPOBATH
uH(pOpMallMi0, TPEICTaBICHHYHO B  Tabmumax, Ha
nuarpaMmmax, rpadukax, OTpakarollyr0 CBONCTBA peaabHbIX
IIPOLIECCOB

U SIBJICHUWH; TPEACTABISATh HH(POpPMAIMIO C TMOMOIIBIO
TaOJINILL

W HarpaMM; UCCIEN0BaTh CTATUCTHYECKUE TAHHBIE, B TOM
qyucie ¢ TOpPUMEHEHHEeM TrpapuyeckuX METOJOB U
AJIEKTPOHHBIX CPEJCTB;

[TPGS. YMeHue onepupoBaTh NOHITUSIMHU: CTyYaHBINA OTBIT
U CIIy4JaitHo€ COOBITHE, BEPOSITHOCTD CIyYalHOTO COOBITHS;
YMEHHUE BBIYUCIATH BEPOATHOCTH C  HCIOJIB30BAaHUEM
rpa@u4ecKux METO/0B; MPUMEHATH (POPMYIIBI CIOKECHHS U
YMHOXEHHUS BEPOSTHOCTEH, KOMOWHATOpHBIE (aKThl U
(GbopMyIBI TPHU pEIIEHUH 3a7]ad; OICHHBATh BEPOSTHOCTH
peabHBIX ~ COOBITMH; 3HAKOMCTBO CO  CIy4YailHBIMHU
BEIIMYMHAMU; YMEHHE TPUBOJIUTH TPHUMEPHI MPOSIBICHUS
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') MPUHSATHE Ce0s U APYTUX JIFOJICH:

- MPUHUMATh MOTUBEI I ApPTYMEHTBI JPYTUX JIFOACH TIPH
aHaJIN3e Pe3yJbTaTOB JICATEIBHOCTH;

- MpU3HABaTh CBOE NPABO W MPABO JPYTHX JIOJACH Ha
OIIINOKH;

3aKOHAa 0OIBIINX

1 OOILIECTBEHHBIX ABICHUIX,
[1P614. YMmenue BbIOUpATh MOAXOIANTNN U3YICHHBIA METO/]
JUIS.  peIllIeHUs] 3ajadyd, pacrno3HaBaThb MaTeMaTHYECKHE
(hakThl

YHUCCII B MMPpUPOAHBIX

- pa3BuBaTh  CHOCOOHOCTHP  TOHMMATh  MHUpP | U MaTEMaTHYECKHE MOJEIU B MPUPOIHBIX M OOIIECTBEHHBIX
C IO3ULIHUU JPYrOro 4eJoBeKa SBJIICHUSIX, B MCKYCCTBE; YMEHHUE NPHUBOJHUTH IPUMEPHI
MAaTE€MaTUYeCKUX OTKPBITUA pPOCCUHMCKOM W  MHUPOBOH
MaTE€MaTUYeCKON HAyKu
OK 05. OcymectBasate | JInuHOCTHBIE — pe3yabTaThl  JOMKHBI  oTpaxkarh | [IP61. Brnagenue meTtomamMm 10Ka3aTeNbCTB, alTOPUTMAMU
YCTHYI0O M HHUCBMEHHYIO | B YaCTH: 3CTETHYECKOTO BOCIIUTAHUSA: pelieHus 3aaad; ymMeHwe (GOopMyIUpOBaTh OMpPEEICHHUS,
KOMMYHHUKAIUIO - 9CTETUYECKOE OTHOIICHHE K MUPY, BKIIFOUasi 5CTETUKY | aKCHOMBI M TEOPEMbI, NPUMEHSATh UX, IPOBOJUTH
Ha rocy/1apCTBEHHOM | ObITa, HAYYHOTO U TEXHHYECKOI'O0 TBOPUYECTBA, CIIOPTA, | JOKa3aTeNbHbIE PACCYKICHUS B XOJ€ PEIlICHUs 3a/1a4;
A3bIKE Poccuiickoii | Tpyaa u OOIIECTBEHHBIX OTHOIICHHUIA; [TPG6. YMmenue pemarb TeKCTOBBIC 3a7a4l PAa3HBIX TUIIOB (B
Qenepallii ¢  Y4€TOM | - CIOCOOHOCTH BOCHPHUHHMATh pa3UYHbIC BUIbBl | TOM 4YHCIIE HA TPOIEHTHI, JOJM U YacTH, Ha JBHKEHUE,
0COOEHHOCTEM UCKyCCTBa, TpPaJuLMd W  TBOPYECTBO  CBOEro | paboOTy, CTOMMOCTh TOBAapOB M YCIYr, HAJIOTH, 3a/Jayd U3
COLIMAJIBHOTO U JIpyruX HapoJOB, OIIyIIaTh ASMOLMOHAIbHOE | OONAcCTH  yOpaBiIeHUS  JMYHBIMH U CEeMEHHBIMU
U KYJIbTYPHOTO | BO3/E€HCTBHE UCKYCCTBA; (UHaHCAaMM),  COCTABJISITh  BBIPAXCHHS,  YpaBHEHUS,
KOHTEKCTa - yOeXJEeHHOCTh B 3HAYUMOCTH /s JUYHOCTH | HEPaBEHCTBA M WX CHCTEMBl M0 YCIOBHIO 3aJlayH,
U o0IIecTBa OTEUYECTBEHHOTO M MHMPOBOTO HMCKYCCTBA, | MCCIENIOBaTh  IOJIyUYEHHOE  pELIeHHe U  OLIEHHWBATh

THUYECKHUX KYJIBTYpPHBIX
¥ HapOJHOTO TBOPUYECTBA
MertanpeameTHble pe3ynbTaThl JOIKHBI OTPAXKATh:
OmmnajeHne yHHMBEPCATBHBIMH KOMMYHHKATHBHBIMA
JIEUCTBUSIMHU:

a) o0meHue: -  OCYIIECTBIATH
BO BceX c(hepax KU3HU;

- pacrno3HaBaThb HeBepOallbHbIE CpEeACTBAa OOILEHuS,
OHUMATh 3Ha4YeHHE COLMAIIBHBIX 3HAKOB,
pacrio3HaBaTh MPEINOChUTKA KOH(IUKTHBIX CHTYaIH
U CMATYaTh KOH(IUKTHI;

- Pa3BEpPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHUS
C MCIIOJIb30BaHUEM SI3bIKOBBIX CPEICTB

TpaauLIAN

KOMMYHUKaIIUA

MPaBJONOI00HOCTh PE3YJIbTATOB;

[TP68. YMenue onepupoBaTh MOHATUSIMH: CITyYalHBIN OIBIT
U ciIy4ailHOe COOBITHE, BEPOSITHOCTh CIy4ailHOrO COOBITHS;
YMEHHE BBIUUCISTH BEPOATHOCTh C HCIOJB30BAHHUEM
rpadMUecKuX METOJIOB; MPUMEHSITh (POPMYJIBI CIOKEHUS U
YMHOXEHHUSI BEpPOSITHOCTEH, KOMOMHATOpHBbIE (aKThl U
dopMynbl MpU pEUICHWH 3ajady; OLIEHUBATh BEPOSTHOCTH
peaibHbIX  COOBITMH; 3HAaKOMCTBO €O  CIy4YailHBIMU
BEJIMYMHAMHU; YMEHHME IPUBOJAUTH IPHUMEPHI IMPOSBICHUS
3aKOHa 00IBIINX qucen B MIPUPOIHBIX
U OOILIECTBEHHBIX SIBICHUIX;

[1P614. YMmenue BoIOUpATh MOAXOIANTNN U3YICHHBIA METO/]
JUIsL pelleHus 3aJadyd, pPaclo3HaBaTb MaTEMaTHYECKHE
(bakKThbI
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U MaTeMaTU4YeCKHUe MOJEIU B MIPUPOAHBIX U OOIIECTBEHHBIX
SBJICHUSIX, B MCKYCCTBE; YMEHHUE NPHUBOJUTH MPUMEPHI
MAaTeMaTUYECKUX OTKPBITUH POCCHUHUCKOM M  MHPOBOM
MAaTE€MaTU4YeCKON HAayKu

OK 06. [IposiBiATH
TPaKIaHCKO-
NaTPUOTHUECKYIO
MO3ULIHIO,
JEMOHCTPUPOBAThH
OCO3HAHHOE  IIOBEJICHUE

Ha OCHOBE pPOCCHMCKHX
JTyXOBHO-HPABCTBEHHBIX
LIEHHOCTEH, B TOM YHCIIEe
C Y4EeTOM TapMOHHM3alUuU
MEKHAI[MOHAJIbHBIX

U MEXPETUTHO3HbIX
OTHOILEHUH, TNPUMEHATh
CTaH/IapThl
AHTUKOPPYINLUOHHOIO
MOBE/ICHUS

JImgyHOCTHEBIE PE3YJIbTAThI JOJI2KHBI OTpaXaTb
B 4aCTH:

- I'paKIaHCKOI'O BOCIIMTAaHUA: IIPpUHATHC
TPAAUIUOHHLIX HAIIMOHAJIBHBIX, O6IJ.I€‘-I€JIOBC‘I€CKI/IX
TYMaHHUCTUYCCKUX

U ICMOKPAaTUICCKUX HGHHOCTeﬁ;

-IIATPUOTHUYCCKOI'O BOCIIMTAHHA:

OEHHOCTHOC OTHOIIICHHEC K ToCyaapCTBCHHBIM

CUMBOJIaM, UICTOPUYECKOMY U IIPUPOJHOMY HACIIEIHUIO,
MIaMATHHUKAM, TpaauLUAM HapoJl0B Poccun,
JOCTHKEHUSIM Poccum B Hayke, HMCKYCCTBE, CIIOpPTE,
TEXHOJIOTUSAX U TPYIE;

MetanpeameTrHble pe3yabTaThl JOKHBI  OTPaKaTh:
OBnanenue YHHMBEpCaTbHBIMU peryIsTUBHBIMU
JIEUCTBUSIMHU:

B) OMOIMOHAJIbHBIA HMHTEJUIEKT, MPEANoJaraomui
c(hOpMUPOBAHHOCTE:

--CaMOCO3HaHU4, BKJIIOYAIOILETO CIIOCOOHOCTh

[IOHUMAaTb CBO€ DMOLIMOHAIBHOE COCTOSHHUE, BHUIACTH
HaIpaBJICHUsI Pa3BUTHUSI COOCTBEHHON SMOIIMOHATHHOM
cdepsl, ObITh YBEpEHHBIM B cebe;

- CaMOpPETYJIMPOBAHMS, BKIFOYAIOIIETO CAMOKOHTPOIIb,
YMEHHME TpPUHUMAThb OTBETCTBEHHOCTh 33 CBOE
MTOBEJICHUE, CHOCOOHOCTD aJanTHUPOBATHCS K
HMOILMOHAIBHBIM U3MEHEHUSM U NPOSBIATH THOKOCTH,
OBITH OTKPBITHIM HOBOMY;

- BHYTPEHHEH MOTHBAllU{, BKJIIOYAIOUIEH CTpeMJIEHUE
K JOCTWXECHHIO LEIM M  YCIexy, ONTHUMU3M,
MHUIMAaTUBHOCTb, YMEHHUE JEHCTBOBAaTh, HUCXOAS W3
CBOHX BO3MOKHOCTEH;

ITP61. Bnagenune meromaMu J0Ka3aTelbCTB, alrOpUTMaMu
pelieHus 3aaad; yMeHue (OpMYyIUPOBATH OMPEICICHHUS,
aKCMOMBI W TEOPEMBbI, TPUMEHITh HX, THPOBOIUTH
JIOKa3aTeJIbHbIE PacCy>KJE€HUS B XOJ€ pELICHUs 3a/1ay;

ITP66. YMeHnue pemarb TeKCTOBBIC 3a1a91 PA3HBIX THIIOB (B
TOM YHCJIE HAa TMPOIEHTHI, IOJIM M YacTH, Ha JBUKEHUE,
paboTy, CTOMMOCTh TOBapOB M YCIYT, HAJOTH, 3a/la4ydl U3

obacTi  ympaBlieHUS  JUYHBIMM U CEMEHHBIMHU
dbuHaHCAMM);  COCTaBJIATH  BBIPAKEHUS,  ypaBHEHUS,
HEPAaBEHCTBA M HWX CHUCTEMbl IO YCJIOBHUIO 3aJayH,
UCCIENOBATh  IOJYYEHHOE  PEIIeHWE U OLICHMBAaTh
MPaBIONIOI00HOCT PE3YIIbTATOB;

[IP67. VYwmenue omepupoBaTh MOHATHAMH: CpelIHEee

apupMeTHYeCcKoe, MeauaHa, HauOoJbIlIee W HaMMEHBIIEEe
3HAUEHMs], pa3Max, JUCIEpPCHUsl, CTaHJAPTHOE OTKIOHEHUE
YHCJIOBOTO Ha0Opa; yMEHHE U3BJIEKaTh, HHTEPIPETUPOBATH
uH(pOpMaIlMI0, TPEICTaBICHHYO B  Tabmumax, Ha
nuarpammax, rpadukax, OTpakarollyr0 CBONCTBA peaabHbIX
IIPOLIECCOB

U SIBJICHUWH; TPEACTaBIATh HMHPOPMALHUIO C TOMOIIBIO
TaOJIHILL

W JUarpaMm; MCCIIEIOBAaTh CTaTUCTUYECKHE JIaHHBIE, B TOM
qucie ¢ TOPUMEHEHHEeM TrpaduuecKuX METOJOB U
AJIEKTPOHHBIX CPEJICTB;

[TPG8. YMeHue onepupoBaTh NOHITUSIMHU: CTyYaiHBINA OTBIT
U CIIyJaitHoe COOBITHE, BEPOSITHOCTD CIy4altHOTO COOBITHS;
YMEHUE BBIUHUCIATH BEPOSTHOCTH C HUCIOJIb30BAHHUEM
rpa@u4ecKux METO/0B; MPUMEHATH (POPMYIIBI CIOKECHHS U
YMHOXEHHUS BEPOSTHOCTEH, KOMOWHATOpHBIE (aKThl U
GbopMyBl TPU PEIIEHUWH 3a7ad; OICHWBATh BEPOSTHOCTH
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- OMIATWHW, BKJIOYAIONICH CHOCOOHOCTh TIOHUMATh
OMOLIMOHAJIBHOE COCTOSHHUE APYIUX, YYHUTBHIBATL €r0
IPU OCYIIECTBICHUU KOMMYHHKAIIMH, CIIOCOOHOCTh K
COUYYBCTBHIO U COIIEPEIKUBAHUIO;

- COLMAIBHBIX HABBIKOB, BKJIFOYAIOIIUX CIIOCOOHOCTH
BBICTPAanBaTh OTHOUICHUS
C IPYTHMH JIFOABMH, 3800 TUTHCS, IPOSIBIIATH UHTEPEC U
pa3pemiaTh KOHQIUKTHI

peanbHBIX  COOBITHH; 3HAKOMCTBO CO  CIyYalHBIMU
BEJIMYMHAMU; YMEHHUE MPUBOJIUTH MPUMEPHI MPOSBICHUS
3aKOHa 0OIBIINX quces B MPUPOIHBIX
1 OOIIICCTBEHHBIX SIBJICHUSX,

[1P614. YMmenue BbIOUpATh MOAXOIANTNN U3YICHHBIA METO/]
JUISL  peIlleHUs] 3ajadyd, pacro3HaBaThb MaTeMaTHYECKHE
(hakThl

¥ MaTEeMaTHYECKHUE MOJICIN B MIPUPOTHBIX M OOIIECTBEHHBIX
SIBJICHUSIX, B HCKYCCTBE, YMEHHE MPUBOAUTH MPUMEPHI
MAaTE€MaTUYeCKUX OTKPBITUA pPOCCUHCKOM W  MHMPOBOH
MaTE€MaTUYeCKON HayKu

OK 07. CogelictBOBaTh

COXPaHEHHUIO
OKpY>Karolen cpenbl,
pecypcocOepexeHHIo,

IMPUMCHATH 3HAHUA

00 M3MEHEHHH KJIMMAaTa,
IPUHLIUIBL  OEpPEXKITUBOTO
IIPOU3BO/JICTBA,

3¢ PeKTUBHO EHCTBOBATH
B Ype3BbIUANHBIX
CUTYaIUAX

JInyHOCTHBIE ~ PE3yNbTATBl  JOJIKHBI
B YAaCTHU: SKOJIOTMYECKOI0 BOCIIUTAHHUSA:

- AKTMBHOE HEIPUATHE JIEUCTBUM, NPUHOCIIIMX BPEJ
OKpYXKarollen cpene;

- YMEHHME  IIPOrHO3UPOBATh
9KOJIOTUYECKHE  IIOCIEICTBHUS
JIEHCTBHM, IPEAOTBPAILATh UX;

- pacIIMpEHHE OIBITA IEATEIBHOCTH JKOJIOTHYECKOU
HaIlpaBJIEHHOCTH;

OTpaXkaThb

HeOJIaronpusITHbIE
HpeIIPUHIMAEMBIX

MetanpeameTHble pe3yabTaThl JOJKHBI  OTPasKaTh:
Osnanenue YHUBEPCAITBHBIMU y4eOHBIMU
MO3HABATEILHBIMU JIEHCTBUSMU:

0) 0a30BBIC UCCIIETOBATEIIbCKUE ACHCTBUSA:

- pa3pabaTpiBaTh  IUIaH  peIIeHHs  MPOOJIEeMBI
C YUC€TOM aHaJIn3a NMCHOIIIUXCA MaTCpHraIbHBIX

Y HEMaTepHUaAIbHBIX PECYPCOB;
- OCYHICCTBIIATH II€JICHANIPABICHHBIA TOUCK TIEPeHOca
CpENCTB u croco6oB JIeUCTBUSA
B MPOECCUOHAITBHYIO CPENY;

- yYMETb MEPEHOCUTh 3HAaHHA B IO3HABATEJbHYIO
Y TIPAKTUYECKYIO 00JIACTH KU3HEACATEIHHOCTH,
OBnajgeHue YHUBEPCATbHBIMU KOMMYHUKATUBHBIMU
NEUCTBUSIMU:

[1P61. Bnanenue meTogamMu J10Ka3aTeiabCTB, alrOpUTMaMu
pewieHus 3aj1a4; yMeHHE (POpMyIUpoBaTh OIpeeseHHUs,
aKCHOMBI ¥ TEOPEMBI, MPUMEHATh WX, IPOBOAUTH
JI0Ka3aTesIbHbIC PACCY)KICHUS B XOJI€ PELICHUS 3a/iay;
[1P64.  YmeHue omepupoBaTh TMOHATUAMHU: (YHKIHSA,
HenpepbiBHas (YHKLIMSA, I[POU3BOAHASA, IepBooOpa3Has,
OTIpeNIeICHHBIA MHTETPa; YMEHHUE HAXOIUTh MPOU3BOIHBIC
DJIEMEHTApHbIX  (QYHKIUIH,  MCIONB3ys  CHpPAaBOYHBIE
MaTepHalIbl; UCCIIEAOBATh B MPOCTEHINX CIyqasx GyHKIUU
Ha MOHOTOHHOCTb, HaXOJUTh HauOOJIbIINE M HaMMEHBIINE
3HaYeHUs! (QYHKIMHA; CTPOUTh TpapuKd MHOTOUWIEHOB C
UCMOJIb30BaHUEM ammnapaTa MaTeMaTHYecKOro aHallu3a;
NPUMEHSATh TPOU3BOJHYIO TIPH pPENICHWH 337ad  Ha
JIBIDKEHUE; pelIaTh NPaKTUKO-OpUEHTUPOBAHHBIE 3a]aud Ha
HanOoJNbIINE W HAWMEHBIINE 3HAYCHUS, Ha HAXOXXICHUE
IIyTH, CKOPOCTH U YCKOPEHUs

[1P65. YMeHue omnepupoBaTh MOHATHUSIMHU: pallMOHAIIbHAS
¢byHKLUs, MOKa3zaTenbHas (YHKIMS, CTENeHHas (QYHKIUS,
norapudmuueckas byHKIMS, TPUTOHOMETPUUECKHE
¢byHkunu, obpaTHble (QYHKIMHM; YMEHUE CTPOUTH IpaduKu
U3YYEHHBIX (QYHKIMH, HCMIONb30BaTh Tpaduku IpU
U3yYEHHUH IIPOLIECCOB
W 3aBUCHMOCTEH, TIPU PEIICHUH 3a]a9 U3 APYruX y4eOHBIX
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0) cOBMECTHasl 1€ TEIIbHOCTD:

- TpejuiaraTh HOBBIE IPOCKTHI, OICHUBATh HJEH
C MO3UIIMU HOBU3HBI, OPUTHHAIBHOCTH, MPAKTHUYCCKON
3HAYNMOCTH;

OBnanenue YHHUBEPCATbHBIMU PEryJIATUBHBIMU
JICUCTBUSIMU:

0) CaMOKOHTPOJIb:

- JlaBaThb OIICHKY HOBBIM CHUTYyallUsM, BHOCHTH

KOPPEKTUBBI B JIEATEIHHOCTh, OLIEHUBATh COOTBETCTBUE
Pe3yJIbTaTOB LEIIM

OpeIMETOB U 3aJlad M3 pEaIbHON KHU3HU;
dbopMynaMu 3aBUCUMOCTH MEXIY BETHUYNHAMU;
[TP66. YMeHnue pemarb TeKCTOBBIC 3a1a91 PA3HBIX THIIOB (B
TOM YHCJIE HA TMPOLEHTHI, JIOJIM M YacTW, Ha JBUKEHUE,
paboTy, CTOMMOCTh TOBapOB M YCIYT, HAJIOTH, 3a/a4dl U3

BbIPpAXXaTb

obrmacTu  ympaBJeHHS  JIMYHBIMA W CEMCHHBIMU
dbuHaHCAMM);  COCTaBJIATH  BBIPAKEHUS,  ypaBHEHUS,
HEpPaBEHCTBA W MX CHUCTEMBbl IO YCIOBHUIO 3a/aud,
UCCIENOBATh  IOJYYEHHOE  PEIIeHWE W OLICHMBAaTh

MIPABJIONIOI00HOCTH PE3YJIbTATOB;

[1P614. YMmenue BoIOMpPATh TOIXOISAIINM U3YYEHHBIN METO]]
JUISL  peIIeHUs] 3aJavyd, pacrno3HaBaTh MaTEeMaTHYECKHE
(hakThl

1 MaTEeMAaTHYECKHUE MOJICITU B IIPUPOIHBIX U OOIIECTBEHHBIX
SABJICHUSIX, B MCKYCCTBE; YMEHHUE NPHUBOJUTH IPUMEPHI
MAaTE€MaTU4eCKUX OTKPBITUA pPOCCUHCKOM W  MHMPOBOH
MaTE€MaTUYeCKON HayKu

[IK 1.1. Yurats 4yepTexu

CpeoHEl  CIOXHOCTH W
CJIOXKHBIX CBapHBIX
METaJUIOKOHCTPYKIUH.

- TOTOBHOCTb K TPYZly, OCO3HAHNE LIEHHOCTH
TPYAOTIIO0US, HHTEPEC K Pa3TUYHBIM chepam
MpoeCCUOHAIBHON JESTENHHOCTH, CBSI3aHHBIM C
MaTE€MaTUKOUN U €€ MPUIIOKEHUSIMH, YMEHUE
coBeplIaTh OCO3HAHHBIN BBIOOp OyAyLIel npodeccun
U peajn30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TIJIaHBbI,
TOTOBHOCTB U CITOCOOHOCTh K MATEMATHYECKOMY
00pa30BaHMIO U cCaMOOOPa30BaHHIO HA MPOTIKEHUN
BCEM KU3HHU, TOTOBHOCTh K aKTUBHOMY y4aCTHIO B
PELICHUH MPAKTUYECKUX 3a7]a4 MATEMaTHUYECKOU
HaIpPaBJIEHHOCTH;

- TOTOBHOCTh K aKTUBHOU ACATCIHLHOCTH
TEXHOJOTHYECKON U COLMAIbHOW HAIIPaBICHHOCTH,
CIIOCOOHOCTh MHUIIMHPOBATh, JIAHUPOBATH U
CaMOCTOATEJIbHO BBITOJIHATH TAKYIO JE€ATEIIbHOCTH;
OBnasieHre YHUBEPCAIBHBIMU Y4EOHBIMU
MO3HABATEILHBIMU ACHCTBUSIMU:

[1P61. Bnagenne meromaMu J0Ka3aTeNbCTB, alrOpUTMaMu
pelieHus 3a1a4; yMeHHe (OopMyIupoBaTh OINpeeseHHs,
aKCUOMBl ¥  TEOpPEMbl, NPUMEHATh UX, IPOBOJUTH
JIOKa3aTeNbHbIE PACCYKIEHUS B XO/€ PEILICHUS 3a/a4;
I1P62. YMeHue omnepupoBaTh MOHSATUSMU: CTENEHb YHCIA,
jJorapupM 4yHCIa; YMEHHE BBINOJHATH  BBIYMCICHHE
3HAYEHUN M TIPeoOpa30BaHUs BHIPAKEHUN CO CTETICHIMH U
jgorapupmamu, mpeodpa3oBaHus JApOoOHO-pAllMOHATIBHBIX
BBIPAKECHMUIA;

[TP65. YmeHue omnepupoBaTh MOHATUSAMH: pallMOHAIbHAs
GbyHKIMS, MOKa3aTenabHas (QYHKUIMs, CTeNeHHas (QyHKIHS,
JorapupmMuyUecKas byHKLuS, TPUTOHOMETPUUECKUE
¢byHKIMKM, 0O0paTHbIe (QYHKIUH; YMEHUE CTPOUTH IpaduKu
U3yYeHHBIX  (DYHKIUH, UCHOIB30BaTh TIpaduKu  MpU
U3Y4EeHUU IPOLIECCOB
U 3aBUCHMOCTEH, NP peIeHUH 3a]a4 U3 APYruX y4eOHBIX
NpeJIMETOB W 3aJlad M3 peaJbHOM JKU3HU; BbIpaXaTh
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a) 0a30BbI€ JJOTHYECKHE JICHCTBUS:

- CaMOCTOSITENBHO (POPMYIUPOBATH U aKTYyaJIU3UPOBATH
po0iieMy, paccMaTpuBaTh €€ BCECTOPOHHE;
OTIPEICIIATH IENH JeSTSIIbHOCTH, 33/IaBaTh apaMeTpPhI
U KPUTEPUU UX JOCTUKCHHUS,

- BHOCUTH KOPPEKTHUBHI B JICTEIILHOCTH, OIICHIUBATH
COOTBETCTBUE PE3Y/IbTATOB LEJISAM, OLICHUBATh PUCKU
MOCJICACTBUI NCATCIbHOCTH;

0) 6a30BBIC UCCIIEIOBATEIIBCKUE ACHCTBUSA:

- BJIaJICTh HaBBIKAMH y4EOHO-UCCIIE0BATEIIbCKON 1
MIPOEKTHOM J1eATeIbHOCTH, HABBIKAMU Pa3pelIcHUs
npo0Jem;

- aHAIM3UPOBAThH MOJMYYEHHBIC B XOJI€ PEIICHUS 3a/1a4H
Pe3yNIbTAThI, KPUTHICCKHU OIECHUBATH MX
JIOCTOBEPHOCTbH, POTHO3UPOBATH U3MEHEHHUE B HOBBIX
YCIIOBUSX;

-- YMETb MIEPEHOCUTH 3HAHUS B MIO3HABATEIbHYIO U
MPAKTHYECKYIO 00JIaCTH KU3HEICATCIIEHOCTH;
OBnazeHre yHUBEPCAIbHBIMU YUYEOHBIMU
MO3HABATEIILHBIMU JICHCTBUSMHU:

B) paboTta ¢ uHpopmaruei:

- BJIQJICTh HaBBIKAMU TIOJyYeHUS HHPOPMAITUHU U3
HMCTOYHUKOB Pa3HBIX TUIIOB, CAMOCTOSATEIHHO
OCYIIECTBIISATH TIOUCK, aHAIN3, CHCTEMAaTU3aIINI0 U
WHTEPIPETAINIO UHPOPMAIINK Pa3IMYHbIX BUJOB U
dbop™m mpecTaBIeHNUS;

B obnacTu TyXOBHO-HPAaBCTBEHHOT'O BOCITUTAHHS:

- CITIOCOOHOCTH OIIEHUBATh CUTYAIIUIO U TPUHUMATH
OCO3HAHHBIC PENICHUS, OPUECHTUPYICH HA MOPATIHHO-
HPABCTBEHHBIE HOPMBI U [ICHHOCTH;

OBna/icHre YHUBEPCATBHBIMU PETyISATHBHBIMH
JEUCTBUSIMU:

a) CaMOOpTaHMU3aIIUS:

- CAMOCTOATCIILHO OCYIICCTBIIATH ITO3HABATCIIBHYTO

(dbopMyaMu 3aBUCUMOCTH MEX]Ty BEJTHUYNHAMU;

[1PG6. YMmenue pemarb TeKCTOBBIC 3aa4d PA3HBIX THUIIOB (B
TOM 4YHCJIC Ha TPOICHTHI, JIOJU M YacTH, Ha JIBIKCHHE,
paboTy, CTOMMOCTb TOBapOB M YCIYI, HAJOTH, 33Ja4d U3

o0nacTd  ynpaBieHMs  JUYHBIMU W CEeMEHHBIMHU
¢uHaHCAMHM);  COCTaBJIATH  BBIPAKEHHS,  ypaBHEHHS,
HEPaBEHCTBA M MX CHUCTEMBI II0 YCIOBHUIO 3a/ayu,
UCCIIEN0BATh  IIOJYyYECHHOE  pEUICHHE M OLEHUBAaTh

NPaBAONOA00HOCTh PE3YIIHTATOB;

I1P69. YMeHue onepupoBaTh NOHATHUSAMU: TOUKaA, MpsMasd,
TUIOCKOCTB, IPOCTPAHCTBO, JIBYTPaHHBIN yro,
CKPEIMBAIOIINECS psIMbIE, napajieIbHOCTh u
NEePHECHIUKYIISIPHOCTD MPSIMBIX M IUIOCKOCTEH, YTOJl MEXIy
OPSAMBIMH, YTOJd MEXAY HPSIMOM M IUIOCKOCTBIO, YTroOJ
MEXK1y TUIOCKOCTSIMH, PACCTOSIHUE OT TOYKHU JI0 TIOCKOCTH,
paccTosHWE MEXIY TpPSIMBIMH, PAacCTOSHHE  MEXIY
IUIOCKOCTSIMH; YMEHHE HCIOJIb30BaTh NPH PELICHUH 337134
u3ydeHHble (AKTBl W TEOPEMBl IIJIAHUMETPUH; YMEHHUE
OLIEHUBATh pa3Mepbl 00BEKTOB OKPYKAIOIIETO MUPA;
I1P610. YMmeHue onepupoBaTh NOHITUSIMU: MHOTOTPaHHUK,
ceueHre MHOTIOrpaHHMKa, KyO, mapajiesenune], Mmpusma,
nupamMuia, Gurypa U MOBEPXHOCTh BPALICHUS, HIHHID,

KOHyC, map, cdepa, cedeHus GUIypbl BpalleHHS,
IUIOCKOCTh, Kacaromjasicss cdepbl, LMUIUHApPA, KOHYCA,
IUIOIAJb MOBEPXHOCTU MUPAMUIBI, HPU3MBI, KOHYCAa,

HUATUHAPA, TUIOHIaAb cheprl, 00beM Ky0a, MPSIMOYTOILHOTO
napajuiesienumne1a, TMpaMubl, IPU3MBL, IWIKHIPA, KOHYCA,
apa; yMeHue n300pakaTb MHOTOTPAaHHUKHU M TOBEPXHOCTU
BpallleHUsl, X CEUEHUS OT PYKH, C TIOMOIIbIO YEPTEHKHBIX
UHCTPYMEHTOB M JJIEKTPOHHBIX  CPEICTB;  YMEHHUE
pacno3HaBaTb CHMMETPUIO B IIPOCTPAHCTBE; YMEHHE
pacro3HaBaTh NIPaBUIIbHBIE MHOIOIPaHHUKY;

[IP611 VYmeHue omepupoBaTh TMOHSATHSMHU: JBUKEHHE B
IPOCTPAHCTBE, MOAOOHbIE (UIYpsl B MPOCTPAHCTBE;
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JIeATEIIbHOCTb, BBISBIIATH IPOOJIEMbI, CTABUTH U
(dopmynHupoBaTh COOCTBEHHBIE 33a4YH B
00pa3oBaTENLHOMN JIESTEIBHOCTH U )KU3HEHHBIX
CUTYalHsX;

- CAMOCTOSTEJIFHO COCTABJIATH IUIaH PEIICHUS
poOJIEMBI C YUETOM UMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH 1 MPEINOYTECHH;

0) CaMOKOHTPOJIb!

- YMETb OLIEHUBATh PUCKH U CBOCBPEMEHHO IPHHUMATH
pEIIeHHs 110 UX CHUKEHUIO;

B) SMOIIMOHAJIbHBIA UHTEIUIEKT, IPEAIOIaralonni
c(hopMUPOBAHHOCTD:

- COIIMAJIbHBIX HAaBBIKOB, BKIIFOYAIOIINX CIIOCOOHOCTh
BBICTPaNWBaTh OTHOUICHHUS C IPYTUMHU JIFOIbMH,
3a00THUTHCSI, TIPOSBIIATH HHTEPEC U pa3peIiaTh
KOH(JINKTHI

UCIIOJIb30BaTh OTHONICHHWE IUJIOMIAeH MOBEPXHOCTEH U
00BbeMOB OAOOHBIX (PUTYP TPU PELICHUH 33/1a4;

ITP612. YMeHHME BBIUMCIATH T€OMETPUUYECKHE BEITHMYUHBI
(MHA, yroj, IIIOMAAb, 00BEM, IUIOIAAb MOBEPXHOCTH),
UCIOJIB3YS U3yUeHHBbIE (DOPMYIIBI M METOMBL;

ITP613. YMeHue onepupoBarh NOHATUAMU: NPSIMOYIOJIbHAsS
CUCTeMa  KOOpAMHAT, KOOPAMHATHI TOYKHU, BEKTOP,
KOOpJMHAThl BEKTOPA, CKAJISIPHOE IPOU3BEIEHUE, YIOJ
MEXIYy BEKTOpaMH, CyMMa BEKTOpPOB, IPOU3BEICHUE
BEKTOpa Ha YHUCIIO; HaXOJUTb
C TOMOIIBIO HM3YYEHHBIX (DOPMYIT KOOPAUHATHI CEpeAHHBI
OTpe3Ka, pacCTOSHUE MEX]y IBYMS TOUKAMU;

[1PG14. YMeHue BbIOMpaTh MOAXOISAIINI U3YUEHHBIH METO/
JUIsL pellieHusl 3aJauyd, pacro3HaBaThb MaTeMaTHYECKHE
(hakThl

¥ MaTeMaTU4YeCKHe MOJAEIH B IMPUPOAHBIX H OOIIECTBEHHBIX
ABIICHUSX, B MCKYCCTBE; YMEHHE IPHUBOJAUTH MPHUMEPHI
MAaTE€MaTUYeCKUX OTKPBITUH POCCHUHCKOM M MHUPOBOHU
MaTEMaTHYECKON HAYKN
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3. Coaep:xkanue yueOHOI0 nMpeaMeTa U TeMaTHYeCKOe IVIAHMPOBAHHNE

3.1. O0bem npeameTa M BUAbI Y4eOHOH padoThI

Buj yueOHoit padoThl

O0BeM B yacax

O0bem o0pa3oBaTeIbHOI POrpaMMBbl IpeIMeTa 250
B T.4.

KOMOWHUPOBAHHbIE 3aHATHUS 238
KOHTPOJIbHBIE PAOOTHI 12
OcHoBHOe cojiep:KaHue 196
IIpodeccnoHaIbLHO OPHEHTHPOBAHHOE COIePKAHUE 54

IpomexxkyTounas arrecTamus (3K3aMeH)
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3.2. TemaTu4ecKkuii IJIaH U COJepPKaAHMeE MPeAMeETA

Dopmu
HaumeHoBaHue pa3jiesioB u Obnem | PYEMH
Tem Coaeprxanue yueOHOro MaTepuasa YACOB e
KOMIIeT
eHIUH
1 2 3 4
OcHoBHoOe coJep/kaHue
Pa3nes 1. [loBTOpeHHe Kypca MATEMaTHKH OCHOBHOM IIKOJIbI 16
Tema 1.1. CopepxaHue yueOHOro Marepuaia 2
Llens u 3amaum mareMaTvku | Llenb W 3a/aud MaTeMaTHKH NPH OCBOEHUM mpodeccuu. ba3oBeie 3HaHUS M yMEHUS TI0
npu OCBOEHUU | MaTeMAaTUKE B MPOPECCHOHANBHOW M B TOBCEAHEBHOW JAESITENbHOCTU. MHOXKECTBO OK-01,
CIELUAJIBbHOCTH. olepaiy HajJ MHOXXECTBaMU,Marpammbl Oiiepa-BenHa.lcrnonbs3oBaHue TeOpeTUKO- OK-02,
MHokecTBa U JIOTHKA MHOXECTBEHHOI'O amnmapara [Jisi OINHWCAHMS peajbHbIX IIPOLIECCOB U SIBIICHUW B OK-03,
poeCCHOHATTLHOMN IEATEILHOCTH, ITPH PEIICHUH 33124 U3 IPYTUX TUCIHUIUIHH OK-04,
Tema 1.2. Copep:xanue yueOHOro MaTepuana 2 OK-05,
Yucna v BBIYUCICHUS Harypanbsble u 1enslie yncaa.PanmonansHble yncna. [IpusHaky 1eIMMOCTH LETBIX YHCEIL. OK-06,
OOBIKHOBEHHBIE U JIECATUYHBIE JPOOU, MPOLEHTHI, OECKOHEUHbIE NEPUOTUYECKUE TPOOH. OK-07
ApudmeTrrueckue omnepaluu C pPalMOHAIBHBIMU YHCIIaMH, MPeoOpa3OBaHUs YHCIOBBIX
BbIpakeHUI. JlelicTBUTENbHbIE 4YKcia. PannoHanpHbIE W MppalMOHAIbHBIE YHCIA.
ApudmeTrrueckue onepaluu ¢ AeMCTBUTEIbHBIMU YKcaaMu. [[pubnmuxEéHHble BEIYUCICHMS,
IIpaBWJIa OKPYTJIEHUS, IPUKHJIKA U OLIEHKA PE3yJIbTaTa BBIYUCICHUN
Tema 1.3. Coneprkanne y4eOHOro MaTepurana 2
Toxnectsa u | ToxxnectBa M TOXIECTBEHHbIE IpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb YpaBHEHHS.
TOXIECTBEHHBIE HepaseHnctBo, pemienune HepaBeHCTBAa. MeToJ nMHTepBasioB. Pemienue 1enbix U ApoOHO-
npeoOpa3oBaHus YPaBHEHUS, | pallHOHAIBHBIX YPAaBHCHUII M HepaBeHCTB. [IpUMEHEHHE YpaBHEHUI U HEPAaBEHCTB K
HEPAaBEHCTBA U UX CUCTEMBI pEIIeHNI0 MaTeMaTHYeCKUX 3a/Jay U 3ajjad W3 pazIM4HbIX 0o0yiacTeil HaAykKu U peasibHOMN
#U3HU. CHUCTEMBI U COBOKYIHOCTH PAallMOHAJIBHBIX YpaBHEHUN M HEpaBeHCTB. CHCTEMBI
JIMHEMHBIX YpaBHEHUU. PellleHne NMpUKIaJHBIX 3a7a4 C MOMOIIBI) CHUCTEMBbI JIMHEHHBIX
ypaBHEHUH
Tema 1.4. IIpodeccnoHaILHO OPHEHTHPOBAHHOE COJACPKAHUE 4
IIponentnpie  Bblumcnenus | Ilpumenenne apobeld M NMPOLEHTOB sl pelIeHHs NPUKIATHBIX 3a7ad M3 PA3TUYHBIX
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B npodeccuoHaNbHBIX
3a1a4ax

oTpaciieil 3HaHUN U peasbHOU *Ku3HU. [I[pulmkEéHHbIe BEIYUCICHUS, PAaBUIa OKPYTJICHHUS,
MPUKHUJIKA U OLICHKA pe3yJibTaTa BhIUMCIECHUN. Pa3Hbie ciocoObl BHIYUCICHUS MTPOLICHTOB.
[IpouieHTHBIE BBIYHMCIEHUS B NMpOQecCHOHANbHBIX 3adadyax. [IpuMeHeHHe ypaBHEHHH U
HEPABEHCTB K PEIICHUIO MAaTEeMAaTUYECKUX 3a7a49 M 3a7a4 U3 Pa3IMYHBIX 00JacTell HAyKU U
peanbHOM KU3HU

Tema 1.5. Copepxanne yaeOHOro MaTepuana 2
[TocnenoBaTenbHOCTH [locnenoBarenbHOCTH,  CIOCOOBI  3afaHusl — mocleaoBarelnbHOCTEH.  MOHOTOHHBIE
U IIPOTPECCUU MOCTIeIOBATENbHOCTH. ApH(MeTHYecKass M TeoMeTpuueckass mnporpeccuu. beckoHeuHO
yObIBatomasi  reomerpuueckas — mporpeccusi. Cymma  O6eckoHeYHO — yObIBaromieit
reoMerpuyeckod  mporpeccud.  @opMmyna  CIOXKHBIX — IpoueHToB.Vcnonb3oBaHue
MIPOTPECCUU JJIsl PeLICHHs] pEaNIbHBIX 3a/1a4 MPUKIIAJHOTO XapakTepa
Tewma 1.6. Coneprxkanne y4eOHOro Marepuasia 2
OyHKIMH U TpaduKu Oyukuwms, crnocodsl 3aganus ¢pynkiun. ['padux ynkuun. Bzaumuo oOpatHbie QyHKIIHH.
OO6nacte ompeneneHns U MHOXKECTBO 3HaueHW ¢yHkuuu. Hymmu gynkiuu. [IpomexyTkn
3HAKOMOCTOSIHCTBA. YETHBIC U HEUETHBIC QYHKIIUU
Tema 1.7. Coneprxanne y4eOHOro Marepuasia 2
BxonHol kOHTpOIIB Boruncnenuss u npeobpazoBaHus. YpaBHeHUs U HepaBeHcTBa. [Iporpeccun. @yHKIMHU U
rpaduku
KonTposabHasi pa6ora mno pasgeay «lloBTopeHme Kypca MaTeMaTHKH OCHOBHOM
IIKOJIBI»
Pa3nes 2. Ctenenn u kopuu. CTeneHHasi, nokasaTejibHasi M Jiorapugmuyeckas QyHKIHSA %4
Tema 2.1. Conepxanue yueOHOro MaTepuaia 4
Apudmerndeckuil KopeHb n— | ApuMeTHUECKUil KOpEeHb HaTypalbHOW creneHu. JleHcTBHs ¢ apudMeTHIeCKUMHU
Ol CTETICHU KOpHSIMU N—OW CTEIICHU OK-01,
Tema 2.2. Coneprkanne y4eOHOro MaTepuana 4 OK-02,
CrermneHu. CrangaptHas | CreneHp ¢ 1eibIM mokaszareneM. CraHmapTHas (opma 3alucH JCHCTBHTEIBFHOTO YHCIIA. OK-03,
dopma 3anucH | Mcronb3oBaHue MNOAXOsAIIEH (OpPMBI 3allUCH  JEHCTBUTENBHBIX YHCEN Ul pPELICHUS OK-04,
JENCTBUTENBHOTO Yncia IIPaKTUYECKUX 3a7a4d U MpeAcTaBiIeHUs AaHHbIX. CTeNneHb ¢ palOHAIbHBIM I10KA3aTENIEM. OK-05,
CgoiictBa crtenenu. IIpeoOpazoBaHuWe  BBIpOKEHUM, COJAEPXKAINIUX  CTENEHU C OK-086,
paloHaIbHBIM IOKA3aTeIEM OK-07
Tema 2.3. Conepxanue yueOHOro MaTepuasa 2

CrenenHas QyHKIHUS

CrenenHas (QyHKUMSI C HAaTypajJbHBIM U LI€JbIM TNoka3areneMm. E€ cBoiicTBa u rpaduxk.
CBoiicTBa U rpadMK KOpHS N-0i CTeNeHn
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Tema 2.4.
Uppanmonaibabie ypaBHEHUS
Y HEPABEHCTBA

Copep:xanue yueOHOro MaTepuana

Pemrenne nppaliMOHaNBHBIX YPaBHEHUN U HEPAaBEHCTB

Tema 2.5. Copepxanue yaeOHOro MaTrepuana

[TpumeHenue CBOWCTB | Mcrosib30BaHME CBOMCTB CTETIEHHON (D)YHKIIUU TP PEIICHUH YPAaBHEHHUI U HEPABEHCTB
CTETIeHHON (PYyHKIUHU

Tewma 2.6. Coneprxkanue y4eOHOro MaTepuasia

[TokazarenbHas byHKIMA,
€€ CBOICTBA

[Toka3zarenbHas GyHKIMA, €€ CBOICTBA U rpaduK

Tema 2.7.
[TokasaTenbHbIC ypaBHEHHSI
U HEPaBCHCTBA

Coneprkanne yueOHOro Marepuasia

Iloka3aTennHBIC YpaBHCHUA U HCPABCHCTBA

Tema 2.8.
[Ipumenenne CBOMCTB
HoKa3areabHOH QyHKIMH

Copep:xanue yueOHOro MaTepuana

Pemenue nmokazateabHbBIX ypaBHeHI/Iﬁ H ITOKa3aTCJIbHbIX HCPABCHCTB

KonTpoJsbHasi pabora no remam pasaea «CTeneHu 1 KOPHID)

Tewma 2.9.

Jlorapudm quCla.
JlecaTuaHbIN

Y HATYPAITBHBIA JTOTapH(PMBI

Copep:xanue yueOHOro MaTepuana

Jlorapudm uncna. JlecATHYIHBIN 1 HATYPAIBHBIN JTOTapr(pMbI

Tema 2.10.
CsoiicTBa orapupMoB

Copep:xanne yueOHOT0 MaTepuana

[IpeoOpa3oBaHue BbIpaxXeHUil, CoAepKaIUX JJOrapupMbl

Tema 2.11.
Jlorapudmuueckas QyHKIuS,
€€ CBOMCTBA

Copep:xaHne yueOHOTo MaTepuana

Jlorapudmuueckas GpyHKIus, €€ cBOMCTBA U rpaduk

Tema 2.12.
Jlorapudpmuueckue
YpaBHEHUS U HEPABEHCTBA

Copepxanne yueOHOTO MaTepuana

Jlorapudmuueckre ypaBHEHHUS U HEPABEHCTBA

Tema 2.13.

IIpodeccnoHabHO OPUEHTHPOBAHHOE COJIEPKAHNE

Jlorapudmer B mnpupozse u | [lpumenenue norapudma. Vicropus pa3Butusi MmatemaTuku. Jlorapudmudeckas croupaib B
TEXHUKE npupoae. Ee wmaremaruueckue cBoiicTBa. Mcnonb3oBanue rpadukoB GYHKIUH is
HCCIIEIOBaHMs IIPOLECCOB M 3aBUCUMOCTEN, KOTOPHIE BOZHUKAIOT IIPH PEUICHUM 3a7ad U3
pa3anyuHbIX 00JacTel HayKH U peaslbHOM KU3HU

Tema 2.14. Conepxanue yueOHOro MaTepuasa




[Ipumenenue
norapupmMoB K
3a1a4

pEIICHHIO

Pemenne norapudmuueckux ypaBHEHHI U HEPABEHCTB

KOHTpOJ’ILHaﬂ paGOTa mo TeMaM pasjgejia ((CTel'leHHaﬂ, noxka3sartejbHasi M

Jorapupmuyeckasi QyHKIHU)

Paznen 3 IlpsiMble M JIOCKOCTH B NPOCTPAHCTBE 16

Tewma 3.1. Coneprxkanue y4eOHOro MaTepuasia 4

Ilosropenune 1utanumerpuu. | OcHOBHBIC (DUTYPBI, GAKTHl U TeOpeMbl IIaHUMETpHH. OCHOBHBIC TIOHSATHS CTEPEOMETPHH.

OcHoBHbIE noHATHus | Touka, mpsiMasi, TIOCKOCTb, MpocTpaHcTBO. [loHATHEe 00 akcMOMAaTHYECKOM MOCTPOCHUU

CTEPEOMETPUN CTEpPEOMETPUU: AKCUOMBI CTEPEOMETPHUU U CIEACTBUS U3 HUX

Tema 3.2. Copep:xanue yueOHOro MaTepuana 4

[Ipsimble U TIIOCKOCTH BsaumHoe pacronokeHue IpsiIMbIX B MPOCTPAHCTBE: MEpeceKaroluecs, napauieiabHble U

B IIPOCTPAHCTBE. | CKpeluBatomuecs npsmele. [lapanienbHOCTh NPSMBIX U IJIOCKOCTEH B IMPOCTPAHCTBE:

IlapamnensHOCTE  MPAMBIX, | HapaJIeNbHBIC MPSMbIE B MPOCTPAHCTBE, MAPAIUICIBHOCTh TPEX MPSAMBIX, NApAILICIbHOCTh

npsiMOi u IJIOCKOCTH, | IPSAMOM U IJIOCKOCTU. YTJIBl C COHANPABICHHBIMU CTOPOHAMH, Yrojl MEXIy HpPSIMbIMU B

IJIOCKOCTEH npoctpancTBe. [lapamiensHOCTh IIIOCKOCTEW: MapajulefibHble IUIOCKOCTH, CBOMCTBa
napajieNIbHBIX TI0ocKocTed. [IpocTelimme mpocTpaHCTBEHHBIE (DUTYPHI Ha IIOCKOCTH:
TeTpadp, Ky, napajuieenunes, IOCTPOCHHUE CeUeHUN

Tema 3.3. Copepxanne yaeOHOro MaTepuaa 2

[TepieHqUKyIApHOCTD [lepneHIUKYNSApHOCTH  MPSMOM M IUIOCKOCTU:  INEPHEHIUKYISAPHBIE TpSAMBIE B

TIPSIMBIX MIPOCTPAHCTBE, MpsIMblE MapajuleibHble M TMEPHEHAUKYISIPHbIE K IUIOCKOCTH, MPU3HAK

Y TUIOCKOCTEN NEPIEHIUKYIAPHOCTH MPSMOM M IUIOCKOCTH, TEOpeEMa O MpSIMOW INEPHEHAMUKYISIPHON
IJI0CKOCTH

Tema 3.4. Copep:xanne yueOHOTo MaTepuana 2

Yrael  MeXAy — NpsAMBIMHU | YTIIBI B IPOCTPAHCTBE: YTOJ MEXITY MPSIMON U TUIOCKOCTBIO, IBYTPAHHBINA YroOJl, IWHEHHBIN

Y TUIOCKOCTSIMU yroyl ABYrpaHHOro yria. llepneHauMKynsp W HaKJIOHHBIE: PAcCTOSHHE OT TOYKU JI0
IJIOCKOCTH, PAacCTOSHHUE OT MPAMON A0 IJIOCKOCTH, MPOEKIUS (UIYpbl Ha IUIOCKOCTb.
[lepneHIUKYNAPHOCTD IUIOCKOCTEN: IPU3HAK NEPHEHAMKYISIPHOCTH ABYX IUIOCKOCTEH.
Teopema 0 TpEX nepHeHaNKYIIpax

Tema 3.5. IIpogeccnoHaTbLHO OPHEHTHPOBAHHOE CO/IEPKaAHUE 2

[IpsimMbIe U TIIOCKOCTH Pacmonoxkenne mpsIMBIX M TUIOCKOCTEH B OKpYyKawImieMmM Mupe (Tmpupoje, HCKYCCTBE,

B IIPAKTUYECKUX 3a7a4yax apXUTEKTYype, TEXHUKE). PellieHne npakTHKO-OpueHTUPOBAHHBIX 3a7a4

Tema 3.6. Copep:xanne yueOHOTo MaTepuana 2

OCHOBHBIE
MPOCTPAHCTBEHHBIE (PUTYPHI

B3anMHOe pacnonokeHne npsMbIX U INIOCKOCTEN B TpocTpaHcTBe. [locTpoeHne ceueHnit

KonTtpoJsbHas padora no pasaeiay «lIpsimble M IJIOCKOCTH B POCTPAHCTBE »

OK-01,
OK-02,
OK-03,
OK-04,
OK-05,
OK-06,
OK-07
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N X B3aMOPACIIOJIOKCHUE

Pa3nes 4. KoopanHaThl M BeKTOPBI B IPOCTPAHCTBE 12
Tema 4.1. Coneprxkanue y4eOHOr0o MaTepuasia 4
Bekropel B mpocTpaHcTBE. | BekTop Ha INIOCKOCTH U B MpocTpaHCcTBe. CloKEHHE W BBIYMTAHUE BEKTOPOB. Y MHOKEHUE
JleiicTBus c BEKTOpaMu BEeKTOpa Ha yucio. Pa3noxenue BekTopa mo TpEM HEKOMILIAaHAPHBIM BeKkTopaM. [IpaBuio
napajurenenuiena. Pemenue 3anay, CBA3aHHBIX C IIPUMEHEHUEM IIPAaBWII JEHCTBHU C
BEKTOpaMHU
Tewma 4.2. Copepxanne yaeOHOro MaTepuana 4
KoopauHnatsl B | [IpsmoyromnpHas cucreMa KoopAuHat B rpoctpanctBe. Koopaunarer Bektopa. [Ipocreiiue
npocrpancTse. IIpocrenmue | 3amayn B KoopaMHATax. YTol MEXIy BekTopamu. CKalsipHOE NPOW3BEICHHE BEKTOPOB.
3a1aun Bbruuciienue yrioB Mexay HOpSMbIMU U IJIOCKOCTAMU. KOOpIMHATHO-BEKTOPHBIM METOA OK-01,
B KOOpJIWHATAX MIPU PEUICHUU TEOMETPUYECKHX 33124 OK-02,
Tewma 4.3. IIpodeccnonaibHO OPEHTHPOBAHHOE COEP:KAHUE 2 OK-03,
IIpakTuko-opueHTupoBaHHble | KoopauHaTHAs TUIOCKOCTh. BBIYMCIICHME pacCTOSHMM M IUIONIAJed Ha KOOPJMHATHOM OK-04,
3a7a4d  Ha KOOPAMHATHOM | rutockocTd. KonmdyecTBeHHBIC pacyeThl OK-05,
[LUIOCKOCTH OK-06,
Tema 4.4. CopepxaHue yueOHOro Marepuaia 2 OK-07
Pemenue 3a1a4y Ha | KoopAMHATHO-BEKTOPHBIM METOJ IIPU PELICHUHM T'€OMETPUYECKUX 3ajad. Pemenue 3anad,
KOOpJMHATBI CBSI3aHHBIX C NPUMEHEHUEM INpaBWJ JCHCTBHII ¢ BeKTOpaMu. 3aJadyd IUIAaHUMETPUHM U
Y BEKTOPHI CTEpPEOMETPUU M METO/IBI UX PEIIEHUS
KonTpoabHnas pa6ora no pazneiny «KoopanHaTsbl 1 BeKTOPbI B IPOCTPAHCTBE)
Paznen 5. OcHoBbl TpUroHoMeTpun. TpuronomMerpuyeckue pyHKIUH 30
Tewma 5.1. Coneprkanne y4eOHOro MaTepuana 2
OCHOBBI TPUTOHOMETPUHU CuHyC, KOCMHYC U TaHT€HC YHCIOBOIO aprymMeHTa. ApKCHUHYC, apKKOCHHYC, apKTaHI€HC OK-01
YHCIIOBOTO apryMeHra. Tpuronomerpuueckas OKPYXHOCTB, ornpezeneHue OK-OZ'
TPUTOHOMETPHUYECKUX (DYHKIIMH YHUCIOBOTO apryMeHTa OK-OB'
Tema 5.2. Coneprxanne y4eOHOT0 MaTeprana 6 OK-0 4:
OcHoBHbIE IIpeoOpa3oBanue TPUTOHOMETPUUYECKUX BBIpaKeHUH. OCHOBHBIE TPUTOHOMETPUYECKHE OK-05,
TPUTOHOMETPHYECKHE (bopMmyIb OK-086,
TOKJIECTBA OK-07
Tema 5.3. Coneprxanne y4eOHOT0 MaTepuana 4
[Iepuonnueckue Oynkius. [lepuoanyeckue ¢yHkuuu. TpuroHomerpuueckue (QpyHKIUH, UX CBOHCTBA U

¢byukun. Tpuronomerpuieck

rpaduxu
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ne QyHKIHH

Tewma 5.4. Coneprxkanue y4eOHOro MaTepuasia 2
IIpeobpazoBanue rpadukoB | Cikatre U pacTsDKCHHE TPaUKOB TPUTOHOMETPUIECKUX (DYHKITHIA.
TPUTOHOMETPUYECKHUX IIpeoOpa3oBanue rpa@KOB TPUTOHOMETPUYECKUX (DYHKIHIT
byHKIII
Tema 5.5. IIpodeccrnonabHO OPMEHTHPOBAHHOE COIePKAHUE 2
Onucanue Hcnonp3oBaHne CBOWCTB TPUTOHOMETPHUYECKUMX (YHKIMH B  TIPOQecCHOHATBHBIX
IIPOU3BOJCTBEHHBIX 3agavax.Mcnonb3oBanue rpa¢ukoB  (QyHKOMM A8 MCCIENOBAaHUS — MIPOLECCOB U
IPOLIECCOB € IOMOULIBIO | 3aBUCHMOCTEH, KOTOPBIE BOSHUKAIOT NPU PEIICHUH 3a]a4 U3 IPYTUX YU4EOHBIX MPEIMETOB
rpaduxoB QyHKUINN W TUCIUTUINH ¥ peaTbHOMN KM3HU
Tema 5.6. Coneprxkanue y4eOHOro Marepuasia 2
OO6patHsble O6parnbie ¢pyakun. O6paTHbIe TpUroHOMeTpUYeckre GyHKIun. MIx cBOWCTBa U TpaduKu
TPUTOHOMETPUUECKUE
byHKIIMHN
Tema 5.7. Copep:xanue yueOHOro MaTepuana 8
Tpuronomerpuueckue Pemrenne TpuroHOMeTpU4ECKUX YpaBHEHUN
YPaBHEHHUS
Tewma 5.8. Coneprxkanne yueOHOTO MaTepuana 2
Tpuronomerpuyeckue [Ipumepsr TPUTOHOMETPUUYECKUE HEpPABEHCTBA. Pemenne MIPOCTEUIINX
HCPAaBCHCTBA TPUTOHOMETPUUYECKUX HEPABEHCTB B TOM YHUCIIE C MCIIOJIb30BaHUEM CBOMCTB (PYHKIIUI
Tema 5.9. Coneprkanne y4eOHOro MaTepuana 2
Pemenue 3aga4 | TpuroHomMeTpudecKue BoIpa)KEHUs, YDAaBHEHUSI U HEPABEHCTBA
TPUTOHOMETPUU KonTtposabnasi pabdora nmo pasgeny «OCHOBbI TPUrOHOMeTpHuH. TpUroHomMerpnueckune

byHKun»
Paznen 6. [IponsBognas ¢pyHKuMM, ee NPUMEHEeHUE 30 OK-01,
Tema 6.1. Monoronnocts | Comepskanue yaeOHOro MaTepuania 2 OK-02,
GyHKIHIH. OkcTpeMyMsl | [IpoMeXyTKM MOHOTOHHOCTH — (yHKIMH. MaKCHMyMbl W MHHUMYMBI  (DYHKIUH. OK-03,
byHKIINH. Touxu | HanGonpmee n HanMeHbIIee 3HaUeHNE (QYHKITNH HA TIPOMEKYTKE OK-04,
SKCTpEeMyMa OK-05,
Tema 6.2. ITonsTue Cofep:kaHue yaeOHOro MaTepHana 4 OK-06,
0 HenpepbrlBHOCTU pyHKIMKM | HenpepbiBHbIe GYHKIMU. METOI HHTEPBAJIOB [UIsl PELICHHs HePABEHCTB OK-07
Tema 6.3. Conepxanue yueOHOro MaTepuasa 4
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[TpousBoaHas GyHKIUH

[IpousBonnas ¢yukiuu. [IpousBoaHbie 3MeMeHTapHBIX QPYHKIMA. DPOPMYIIbl HAXOXKACHUS
IIPOM3BOJIHOM CYMMBI, IPOU3BEJEHUS U YACTHOT'O

Tewma 6.4. Coneprxkanue y4eOHOr0o MaTepuasia 2
I'eomeTrpuueckuit cMbICl | ['eomMeTpruecKuil CMBICI TPOU3BOAHON (QYHKIIMU — YII0BOH K03((PUIMEeHT KacaTenbHOH K
IPOU3BOTHON rpaduky GYHKIIMU B TOUKE. YpaBHEHUE KacaTelbHOM K rpaduky GpyHkuuu
Tema 6.5. IIpodeccuoHaTBLHO OPMEHTHPOBAHHOE COIePKAHME 2
duznyecKuit cMbICI | Ou3nuecknii (MEXaHWYECKHH) CMBICI TPOU3BOAHOM. IlpuMeHeHHe TPOU3BOAHOM IS
IPOM3BOIHON OTIpeJIeJIEHUs] CKOPOCTH IpoIecca, 3a1aHHOr0 (POpMYIIOi MK TpadguKoM
B npodeccuoHaNbHBIX
3a/1a4ax
Tewma 6.6. Copep:xanue yueOHOro MaTepuana 4
IIpumenenne npousBoaHOM | Bo3pactanue m yObIBaHWE (YHKIIMH, COOTBETCTBHE BO3PACTaHUSA W yOBIBaHUS (YHKIHUU
K HCCIeNoBaHUIO (GYHKUUH | 3HAKy MNPOM3BOAHOW. IIpUMeHeHHE TMPOU3BOMHONM K HCCIEAOBaHHIO (QYHKIUH Ha
Ha MOHOTOHHOCTb U | MOHOTOHHOCTH U SKCTPEMYMBI.
KCTPEMYMBI
Tema 6.7. Coneprxanue yueOHOro MaTepurana 4
HccnenoBanue GyHKIMH | AJIrOpUTM HCCIIEI0BaHUS (PYHKIMH U OCTPOEHUS €€ TpadrKa C TIOMOMIBIO IPOU3BOIHOIA.
U TIOCTpOEHUE TpapuKoB [ToctpoeHne rpauMKkoB MHOTOUWIEHOB C HCIOJb30BAHWMEM allllapaTa MaTeMaTHYecKOro
ananmm3a. VicTopust pa3BUTHsI MAaTEMaTHYECKOTO aHAIN3a
Tema 6.8. Copepxanue yaeOHOT0 MaTepuaa 2
HanGonbimee n HauMmeHblee | HaxoxxaeHne HanOONbIIEro M HAMMEHBILIETO 3HAUCHUS PYHKIUH Ha oTpe3ke. [IpumeHeHme
3HaueHHsd  (QYHKIUM  HA | MPOM3BOJHOM Ui HAXOXICHHS HAWIYYIIerO pEIICHUs B MPHUKIAIHBIX 3ajadax, JUis
OTpE3Ke OIpeJIeNIEHUs] CKOPOCTH ITpolecca, 3a1aHHoro (opMysioi uiu rpagukoM
Tema 6.9. IIpodeccnonaibHO OpHEHTHPOBAHHOE COIePKAHUE 2
Haxoxnaenue ontumaneHoro | Ilpuknannele 3agauyd, B TOM 4YHCIE COLMAIbHO-3KOHOMHUYECKOTO M (pU3HUecKoro
pesyapTata ¢ IOMOILBIO | XapaKTepa, UX pelIeHHe CPEeCTBAMUA MaTEeMaTHUECKOTO aHAIIN3a
IIPOU3BOJHOU B
NPaKTUYECKHX 3a/1a9ax
Tema 6.10. Pemenune 3amau. | Conepxanue yueOHOro MaTepuaia 4
[IpounsBoHas bynkuyy, | JTuddepenimpopanue ¢yukiuii. MccnenoBanue (QyHKIMHA C MOMOIIBIO MPOU3BOIHOM.
ee MprUMeHEeHHe HauOosnbiiee 1 HauMeHblee 3Ha4YeHNUs (QYHKIIMU
KountpoJabHnas pa6ora no pasneay «IIpousBoanasi yHkuuu, ee npuMeHeHHe)
Pa3nes 7. MHOrOrpaHHUKH U TeJia BpalleHusl 36 OK-01,
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Tema 7.1. Coneprxkanue y4eOHOro MaTepuasia

MHororpaHHUKH [ToHsiTHE MHOTOTPaHHHMKA, OCHOBHBIC JJIEMEHTHI MHOTOTPAHHUKA, BBINYKJIbIE H
HEBBITYKJIbIC MHOTOTPaHHUKH; pa3BEPTKA MHOTOTPaHHUKA

Tema 7.2. Copepxanne yaeOHOro MaTepuana

[Mpuzma. ITpamas | [Tpu3ma: n-yroyibHasi mpu3Ma; rpaHd U OCHOBAHHUS MPHU3MBI; IPSIMasi U HAKJIIOHHASI TIPU3MBIL;

U MpaBUJIbHAs NPU3MbI

OOKOBast ¥ OJHASI TOBEPXHOCTh NPU3MBI. DJIeMEHTHI Tpu3Mbl. [IpaBunbHast mpusma

Tema 7.3.
[Mapannenenunen, Kkyo

Copep:xanue yueOHOro MaTepuana

[Mapannenenunen, NpsMOYTOJIbHBIN Mapajuienenumnesa u ero ceoiictea. Kybd. Ceuenue kyoa,
napajJiesienunesa

Tema 7.4. Copep:xanue yueOHOro MaTepuana

[Mupamua. IIpaBunbuas | [lupamuga: n-yroyibHas MUpaMuia, TPaHH W OCHOBAaHWE NMUPAMHJBI; OOKOBas W IMOJIHAS
MUpaMua. YcedeHHas | MOBEPXHOCTh MHUPAMUbI; MpaBWIbHAS U yCeu€HHAs MUpaMHIa. DJIEMEHThl MUPaMUJIBL.
nUpaMua Brruncienme 3J1eMeHTOB MHOTOTPAaHHUKOB: pé0pa, AMArOHAIHU, YTIIbI

Tema 7.5. Copep:xanue yueOHOro MaTepuana

BboxoBas Hu nosnHas | [Inomans OOKOBOW MOBEPXHOCTH M TIOJHOM IMOBEPXHOCTU NPSIMOM TPHU3MBI, ILIOIIAb
MOBEPXHOCTh IIPU3MBI, | OCHOBaHUM, TeopeMa O OOKOBOIl MOBEPXHOCTH NpsMOW mpu3Mbl. [lmomaas OGokoBOI
U PAMHU/TBI MMOBEPXHOCTH W TIOBEPXHOCTH MPABWIBHOW MHUPAMHIBI, TeopeMa O IUIONaad OOKOBOMA

MTOBEPXHOCTH YCEYEHHON MTUPAMU/IBI
Tema 7.6. Coneprxkanue y4eOHOro Marepuania

JIBMKEHMEBIPOCTPAHCTBE.
CuMMeTpHs B IPOCTPAHCTBE

Z[BI/I)KGHI/IC B TIPOCTPAHCTBC. CI/IMMeTpI/IH B HPOCTPAHCTBE: CUMMETPUA OTHOCHUTCIBHO
TOYKHU, HpﬂMOﬁ, IIOCKOCTH. DJIEMEHTEI CUMMCTPUHU B IMIUpaMUJax, HapauICJICnuIncaax

Tema 7.7.

Copep:xanue yueOHOTo MaTepuana

[IpaBunbHBIE [ToHATHE NPaBUIBHOTO MHOTOTPAHHUKA; MpaBUJIbHAs MpU3Ma U NpaBUIIbHAS MUPAMUIA;

MHOT'OI'PaHHHKH, UX | IpaBUJIbHAS TpPEYyrojibHas MUpaMHla U NpaBUIbHBIA TeTpasap; KyO. IlpencraBienue o

CBOICTBa NPaBUIBHBIX MHOTOTPAaHHUKAX: OKTa’Ip, JOJACKa’ap M HKocadap. JIBwkeHue B
MIPOCTPAHCTBE. DIIEMEHTHI CHMMETPHH B MTPABHIBHBIX MHOTOTPaHHUKAX

Tema 7.8. Cummerpus B | [IpodeccHOHAIBLHO OPHEHTHPOBAHHOE CO/IEPIKAHME

npodeccun. Ceuenus | CummeTpusi B IPUPOJIE, apXUTEKTYpe, TEXHUKE, B OBITY, B mpodeccuu. Mcmomp3oBaHue

MHOT'OI'paHHHUKOB JIBMDKEHUH B MPOCTPAHCTBE MPU PELICHUHU NMpodeccHoHaNbHBIX 3a1ad. CeueHus: Npu3Mbl U

B npodecCHOHANBHBIX | mUpaMuIbl. [lOCTpOCHHE CEUeHHWH MHOTOTPAHHUKOB, HCIOJB3YS METOA  CIIC/IOB.

3aadax BeinonHeHue BBIHOCHBIX IJIOCKUX YepTeXel U3 PUCYHKOB IMPOCTHIX 00BEMHBIX (GUTYp (BHI
CBEpXY, COOKY,CHHU3Y)

Tema 7.9. Copep:xanne yueOHOTo MaTepuana

OK-02,
OK-03,
OK-04,
OK-05,
OK-06,
OK-07
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Humuaap, €ero

]_II/IJ'II/IHI[pI/I‘IeCKaH IOBEPXHOCTb, 06pa3y101u1/1e HHHHHHqueCKOﬁ IMOBCPXHOCTHU, OCb

COCTaBJISIOLIHE. CedeHue | IUIMHAPUYECKOW TOBEpXHOCTU. LlunmmHap: ocHOBaHMs M OOKOBas IOBEPXHOCTH,

LWIMHApA o0pasyromas 1 ocb; IUI0IIAAL OOKOBOM M MONMHOM noBepxHocTU. M300pakeHue LuIMHApa
Ha miuockoctu. PasBéprka numnmsiapa. CedeHusi nuiMHIpa (TUIOCKOCTHIO, NapajuleIbHOU
WIN NepIEeHAUKYISIPHON OCH LMIMH]PA)

Tewma 7.10. Copepxanne yaeOHOro MaTepuana

Konyc, ero cocrapmustomue.
CeueHue KoHyca

Konunyeckass moBepxHOCTh, 00pasylolye KOHHYECKONH IOBEPXHOCTH, OCh U BEpLIMHA
KOHHYECKOW moBepxHOCcTU. KOHyC: OCHOBaHME M BEpIIMHA, 00pa3yromas U OCh; IUIOMIAb
OOKOBOW M IMOJTHOU MMOBEPXHOCTH

Tema 7.11.
VYceuennblii konyc. Cedenue
YCEYEHHOI'0 KOHYca

Coneprkanne yueOHOro Marepuasia

Yceu€HHBII KOHYC: 0Opa3yloIlde W BBICOTA; OCHOBaHHMsS W OOKOBasi IMOBEPXHOCTb.
N300paxkenne KoHyca Ha IIOCKocTH. Pa3Béprka koHyca. CedeHusi KOHyca (IUIOCKOCTBIO,
napajuieNIbHOM OCHOBAHMIO, U TUIOCKOCTBIO, MPOXO/ISIICH Yepe3 BEPIIHHY)

Tema 7.12.
[ap u chepa, UX ceycHUs

Coneprkanne yueOHOro Marepuasia

Chepa m mrap: ueHTp, pamuyc, AUaMeTp; IUIOMIAAb IMOBEepXHOCTH cheprl. B3ammHoe
pacroyio)keHue cdepsl M IJIOCKOCTH; KacaTellbHas IUIOCKOCTh K cdepe. M3o0pakeHue
cdepsl, mapa Ha miockoctu. CeveHus mapa

Tema 7.13.

Ilonatue o0 oOBeMe Tena.
OO0beMbl MHOTOTPAaHHUKOB U
TEJ BpAIICHUS

Copep:xanne yueOHOT0 MaTepuana

[Tonstue 06 o6bEMe. OcHOBHBIE CBOMCTBA 00BEMOB Ten. OOBEM MUpaMHIIbI, TMPU3MBI
HWINHAPA, KoHyca. O0bEM 11apa u miomaab chepsl

Tema 7.14.
O0BeMBI Hu IJTIOIIA TN
MOBEPXHOCTEH MOJOOHBIX Tel

Copep:xanne yueOHOTO MaTepuana

[Tono6ubie Tena B mpocTpaHcTBe. COOTHOLIEHUS MEXKAY IUIOMAIIMU TOBEPXHOCTEH
A 00bEMaMU MOJOOHBIX TEN

Tema 7.15.

Copep:xanne yueOHOT0 MaTepuana

KomOunarmn MHororpaHHuk, onucanHelii okoso cepsl. Cdepa, BOUCaHHAs B MHOTOTPAHHUK WIM B
MHOTOIPAaHHMKOB M TEJ | TeNO BpalleHus1. MHOTOIpaHHMK, BIIMCAHHBIN B TEJIO BpallCHUS

BpAIllCHUS

Tema 7.16. IIpogeccnoHaTbLHO OPHEHTHPOBAHHOE CO/IEPKaAHUE

KomOunammn Vcnonp3oBanne KOMOMHAIIMI MHOTOTPAHHUKOB M TEJl BPALICHUS HA MPAKTHKE
reOMEeTpUYECKUX  Tel  Ha

IIPAKTUKE

Tema 7.17. Pemenue 3amau.

Coneprxanne y4eOHOT0o MaTepuasa
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MHOFOI‘p AHHUKH n TCJ1a

BpAaILCHUS

Boruncnenue BenuyuH (JiMHA, Yroia, oObeM, IUIOMIA[b MOBEPXHOCTH) T'€OMETPUUYECKUX
buryp, Ucronb3yst U3y4eHHbIE (OPMYITBI K METOBI

KonTposbHasi padora no pasjaeny «VMHOrOrpaHHUKHM U TeJIa BPALEHU»

Paznen 8. IlepBooOpa3nas GyHKuMH, ee NPUMeEHEHHE 10

Tema 8.1. Copepxanne yaeOHOro MaTepuana 2

[TepBooOpaznast pyHKIIUN [TepBooOpaznas. Tabnuia nepBooOpa3HbIX

Tema 8.2. [Tnomane | Coxeprkanue yueOHOTO MaTepraia 4

KPUBOJMHENHON  Tpaneuuu. | IHTerpan, ero reoMeTpuuecKkuil ¥ (U3M4ecKuid CMBICH. BblumcieHune wHTErpaia 1o

dopmyia Hsrorona — | dbopmyne Hetotona-Jleitouuia

JleiiOHuna

Tema 8.3. IIpodeccrnonabHO OPHEHTHPOBAHHOE COIEPKAHUE 2

OnpeneneHHblit uHTerpan | Pemenue 3agady Ha MpUMEHEHHE HMHTErpaja Il BBIYUCICHUS (PU3MYECKHX BEIHYUH U

B npohecCUOHANBHON | IIomaaei

JeSITETTbHOCTH 1 Y)KU3HU

Tema 8.4. Pemenue 3amau | Comepkanue yaeOHOTO MaTepualia 2

Ha HaxoxxzaeHue | [leppooOpa3Hasi U HHTErpa

nepBOOOPaA3HOIA KonTtpouabHnas pa6ora no pazneiay «lleppoodpasHas pyHKUMH, ee IPUMEHEHHE »

U ee IpUMEHEeHHe

Pa3nen 9. Teopusi BeposiTHOCTEl M CTATHCTHKA 20

Tema 9.1. Copep:xanne yueOHOT0 MaTepuana 2

[IpencraBnenne JauuelX | [IpencraBneHue naHHBIX ¢ MOMoUIbl0 Tabnui U auarpamm. CpeaHee apupMeTHYECKOE,

U onycarebHas CTaTUCTHKA | MeMaHa, HauOoJblllee M HaMMEHbIIEee 3HAueHUs, pa3Max, IUCIEePCHs, CTaHAapTHOE
OTKJIOHEHHE YUCJIOBBIX HA0OPOB

Tema 9.2. IIpogeccnoHaTbHO OPHEHTHPOBAHHOE CO/ICPKAHUE 2

CocraBnenue tabnun | [Teppuynas 00pabOTKa CTAaTUCTUYECKUX JaHHBIX. [ 'paduueckoe WX MpeACTaBICHHE.

U larpaMM Ha IpaKkTHKe HaxoxneHne — cpeAHMX — XapakTepUCTHK,  HaOmogaeMbelx  JaHHBIX.IIpumeHeHue
CTaTUCTHUYECKUX METOOB JIJIsl peIIeHNs MPo(eCcCHOHAIBHBIX 3a/1a4

Tema 9.3. Copep:xanne yueOHOTo MaTepuana 4

Omnepanmu Haj coObITHAMM, | CriydaiiHbIe SKCHEPUMEHTHI (OIBITBI) M CIy4YaifHble COOBITHS. DJIEMEHTApPHbIC COOBITHS

HaJ BEPOATHOCTAMM. | (UCXObl). BeposTHOCTh ciaydailHOro coObiTHs. bBinM30CTh 4YacTOTBI M BEPOSTHOCTH

VYcnoBHas BEpOSTHOCTh

COOBITHIA. CnyqaﬁHHe ONBITBI C PABHOBO3MOXXHBIMU 3JICMCHTAPHBIMU COOBITHSIMH.
BepOSITHOCTI/I COOBITHI B OITbITax C PaBHOBO3MOKHBIMHU OJICMCHTApHBIMU
CO6BITI/I$IMI/I.OHepaI_[I/II/I Ha COOBITHSIMU: MEpeCCUYCHUC, OGBCI[HHGHI/IG, IMPOTHBOIIOJIOKHBIC

OK-01,
OK-02,
OK-03,
OK-04,
OK-05,
OK-06,
OK-07
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coObitus.  Jlmarpammer  Diinepa. @opMyna  CIOKEHHs BEPOSATHOCTEH. Y cCIOBHas
BEPOATHOCTh. Y MHOXXEHUE BEPOATHOCTEH. JlepeBo ciryyailHOro skcriepumenTa. @opmyna
MIOJIHOM BeposiTHOCTU. He3aBucumbie coOBITHS

Tema 9.4. Copepxanne yaeOHOro MaTepuana 2
OnemenTsl KOMOMHaTOpUKH | KomOuHaTOpHOE TpaBmio yMHOKeHHs. [lepecTaHoBkd U (pakropuai. Uucio coyeTaHHid.
Tpeyronbhuk Ilackang. @opmyna OuHoma HeroToHa
Tema 9.5. IIpodeccrnonabHO OPMEHTHPOBAHHOE COIeP:KAHUE 2
BepositHOCTB Bbruuciienue BEpOSTHOCTEW ¢ HCHoib30BaHHEeM (opMyn komOuHaTtopuku. OreHka
B po(eCcCHOHANBHBIX | BEPOSTHOCTH COOBITHS B MPOPECCHOHATBLHOM IesTebHOCTH. PerieHue npodeccnoHanbHbIX
3aa4ax 3a]1a4 Ha BEPOSTHOCTH COOBITHS
Tema 9.6. Copep:xanue yueOHOro MaTepuana 2
Cepun  mocienoBareNbHbIX | buHapHbIi Clay4aiiHbIi OMBIT (MCIBITAHKUE), YCIIeX W Heymada. He3aBUCHMbIe UCTIBITAHHMS.
UCTIBITAHUN Cepusi HE3aBUCUMBIX UCHBITAHUH 10 TepBoro ycmexa. Cepusi HE3aBUCUMBIX HCIIBITAHHMA
bepnynnu
Tema 9.7. Copepxanne yaeOHOro MaTepuaa 2
Crnyuaiinbie BenuuuHbl | CnyyaiiHas BenuuuHa. Pacmpenenenune BeposiTHOcTeil. [luarpamma pacmpeneneHus.
U pacIpeieieHusl. [Tpumepsl pacrpeneneHuii, B TOM YHUCIIE, TEOMETpUYEecKoe W OMHOMHaIbHOE.UncioBbie
MaremaTHueckoe OXUIAHHWE | XapaKTEPUCTUKU CIy4yalHBIX BEIMYMH: MaTEeMaTHUeCKOe OXHUIaHWe, JTUCHepcUus |
CITy4aifHOW BEIIMYHHBI CTaHJIaPTHOE OTKJIOHEHWE. [IpuMephl MPUMEHEHHS MATEeMAaTHYECKOTO OXKHJIAHUS, B TOM
guclie B 3aJayaX W3 TOBCEIHEBHON >KM3HU. MareMaTH4eckoe OXXUIaHHe OMHApHOM
CIy4ailHOM BEJIWYMHBIL. MaTeMaTH4eCKOe OXKHUJAHHE CYMMBI CIY4YallHbIX BEJIWYHH.
Matematuueckoe OXHIaHUE U JUCIEPCUS TEOMETPHUYECKOro M OWHOMMAIBLHOTO
pacrnpeeneHui
Tema 9.8. Copep:xaHne yueOHOT0 MaTepuana 2
3akoH  OompIIMX  4HMCeN | 3aKOH OOJBIIMX YKHCET M €r0 PoJib B HayKe, Mpupoje U obinecTBe. BIOOpOUHBI METON
HenpepeiBable  ciydaliHble | uccnenoBaHuid. [IpuMepbl HENpephIBHBIX CIy4alHbIX BenWM4uH. DyHKIHA TIOTHOCTH
BEJIMUMHBI (paclpelelieHns). | pacnpeaeneHus. PaBHoMepHOe pacnpesiesieHue u ero cBoicTa. [IoHATHE 0 HOPMAaTbHOM
HopmanbHoe pacnpenienieHue | pacnpeaeaeHuu
Tema 9.9. Pemenue 3amau | Comepkanue yaeOHOTO MaTepraa 2
KOMOMHATOPUKH, CTaTHUCTHKH | DjeMeHTbl KOMOMHATOpUKHA. COOBITHE, BEPOATHOCTh COOBITHS. CIIOKEHHE W YMHOKEHHE
U TCOPHH BEPOSITHOCTEH BEPOSITHOCTEH
KourpoJabHnas padora no pasaeny «Teopusi BepoATHOCTEH M CTATUCTUKA »
IIpodeccnonaibHO OPMEHTHPOBAHHOE COJIEPKAHUE. 26

29



Pa3nen 10. MaremaTudyecknii NpaKTHKYM

26

Tema 10.1. Copep:xanne yaeOHOro MaTepuana 4

Marpuiibl ¥ onpeaeaIuTeNn CrocoObl pelieHusl CHCTeM JMHEHHBIX ypaBHeHWU. [lonstwms: martpuma 2x2 u 3x3,
ompeaenuTenb wmarpuiel. Meron ['aycca pelieHuss CUCTEM JIMHEWHBIX YPAaBHEHUU.
Pemenne npuknanseix 3agad. [Ipumenenne matpuil B uHQOpMaTHKe

Tema 10.2. Copepxanne yaeOHOro MaTepuana 4

DNIeMEeHThI BeKTOpHOU | KomrianapHble BEKTOPHI. Pa3ioskeHre BEKTOpa MO TPEM HEKOMIUIAHAPHBIM BEKTOPaM.

anreOpbl VYpaBHenue 1iockoctu. I'eomerpuueckuit cmpica  onpeaenutens 2x2.  Pemenue
MIPUKJIAIHBIX 33724

Tema 10.3. Copepxanne yaeOHOro MaTepuaa 4

KommuiekcHbie uncna [TonsiTue koMIiekcHoro yucia. ConpsKeHHbIE KOMIUIEKCHBIE YUCIIa, MOJYJIb U apIryMEHT
KOMIUIEKCHOro uyucna. Popma 3amucu KOMIUIEKCHOTO uucia (reoMeTrpudeckas,
TPUTOHOMETpHUUECKasl, ainredpanyeckas). ApupMeTHUYecKre JEHCTBUS C KOMIUIEKCHBIMU
qHCIaMU

Tema 10.4. Coneprxkanne y4eOHOro Marepuasia 4

['padsr [Tonstue rpada. Csa3Hbli rpad, qepeBo, MUK rpad Ha IIOCKOCTH. PeleHne npukiagHbix
3agad. [Ipumenenue rpada B mapopmarnke

Tema 10.5. Copep:xanne yueOHOTo MaTepuana 4

3amaun MareMarudeckor | Bapmanmonssiii psa. [lomuron gactor u ructorpamma. CTaTHCTUYECKHE XaPaKTEPUCTHKH

CTaTUCTHUKH psiza HaOMIOaeMbIX JaHHBIX

Tema 10.6. Conepxanne yaeOHOT0 MaTepuaa 4

Jloruueckue omepanuu | Jlornueckue onepauuu. [Ipumenenue nuarpamm Oiniepa—BeHHa juiApenieHre TeopeTuko-

C MHOXECTBaMH MHOKECTBEHHBIX 3a/lad Npo()eCCHOHAIbHOW HAINpPaBICHHOCTH, 33Jady HHQOPMATHKU U
JPYTUX y4eOHBIX TUCIUIUINH U JIJIS ONTMCAHUS pealbHBIX MPOILIECCOB U SIBICHUN

Tema 10.7. Copep:xanue yueOHOT0o MaTepuana 2

Pemenne 3a1a4 | [IpuMeHeHue H3ydeHHBIX MaTeMaTHMUeCKHUX (PAKTOB K PEUICHHIO 33434 W3 pa3IMuHbIX

MaTEMaTHUYECKOT O o0yacTeil HayKH U pealbHOM KU3HU

IIPAKTUKyMa KonTpoJsbHasi padora no pasneay «MareMaTnueckuii MPaKTHKYM»

IIpomexyTouHas arrecTanus (IK3aMeH)

Bceero: 250
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4. YcaoBusi peaju3any NporpaMmal 001eo0pa3oBaTeJbHOr0 MpeaMera
4.1. YyeOHO-MeTOANYECKOEe H MATEPHAJIBbHO-TeXHHYECKOoe o0ecneyeHue

nporpaMmmal y‘l@ﬁHOFO npeamera

Jist ocBoeHus nporpammbl yueOHoro npeamera OVIIn.11 Maremaruka B
['BIIOY PO «TKKT» wumeercs yueOHbIil kKaOWHET, B KOTOPOM €CTh BO3MOKHOCTh
oOecrieuyuTh cBOOOAHBIA nOocTyn B MHTEpHET BO BpeMsi y4eOHOro 3aHSTHS U B
NepuoJl BHEYy4eOHON A TEIbHOCTU CTYICHTOB.

[lomenienne  kaOuHeTa  ynoBieTBOpsAeT  TpeOoBaHusM  CaHHUTapHO-
ANUAECMHUOJIIOTUYECKUX IPaBUJI W HOPMAaTHUBOB U OCHAIEHO THUIOBBIM
0o0OpyJOBaHMEM, YKa3aHHBIM B HACTOSLIMX TPEOOBaHUSX, B TOM YHUCIE
CHELMATU3UPOBAHHON  y4eOHOM  MeOenpl0 W CpelIcTBaMu  oOyuyeHwus,
JOCTaTOYHBIMM  JUUIsl  BBINOJHEHHUS TPEOOBAaHMNW K YPOBHIO  IOJATOTOBKH
o0yyJarommxcs.

B xabunere wumeercs MyJlbTUMEIUNHHOE OOOpPYIOBaHUE, IOCPEICTBOM
KOTOPOTO YYacTHUKM OO0pa3oBaTENIbHOrO MpolLecca MOTYT MPOCMaTpHUBAaTh
BU3YaJIbHYI0 HMH(GOpPMAIIMIO, CO3/1aBaTh MPE3CHTALMM, BUAEOMATEepUalbl, HHbIC
JOKYMEHTBI.

B cocraB  y4eOHO-METOIMYECKOTO M  MaTepPHAIbHO-TEXHHUYECKOTO
oOecrieueHus mporpammsel yueonoro npeamera OVIIn.11 MatemaTuka BXOAT:

— MYJIbTUMEIUUHBIN o0pasoBaTenbHbII KOMILIEKC [penogaBaTelIs
(MmynpTUMenuiiHBIN poekTop, [TK B cOopke, akycThyeckas cuctema);

— MOOWJIBHBIN KOMITbIOTEPHBIN Kitace «uTenex (15+1);

— KOMIUIEKT Y4eOHO-IPOTpaMMHON U Y4EOHO-TUIAHUPYIOLIEH TOKYMEHTALUH;

— yuebHOo-MeTonnyeckue KoMiuiekTel (YMK), obecneunBaromue ocBoeHHe
yuebHoro mpeamera OVYIIn.11 MaremaTtuka B mnpeaenax OCBOSHHUS OCHOBHOM
npodeccuonansHoit  obpaszoBarensHOoi Tporpammbl  CIIO mnpu  moarotorke
KBATH(UITUPOBAHHBIX padouux, ciayxammx mo mpodeccun 15.01.05 Caapmuk
(py4HOM ¥ YACTMYHO MEXAaHM3UPOBAHHOW CBAapKH (HAIJIABKH) CIIO

TEXHOJIOTHYECKOT0 Mpoduist Ha 6a3e OCHOBHOTO 0011ero 00pa3oBaHus;
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— Oubnmoreunwrii  poHn (yueOHWKH, ydeOHbIE TMOCOOWS, SHIMKIONCIUH,
CIIPABOYHUKH, HAYIHAS M HAYYHO-TIOMYJISIPHAS IUTEpaTypa  T.I1.);

— HarJIAgHbIe TMOCOOMS (KOMIUIEKTHI YYeOHBIX TaOJIMIl, IUTAKaToOB, CTEHJIOB,
Npe3eHTAIHNA 1 Jp.);

— WH(POPMAIMOHHO-KOMMYHHKATHBHBIE CPEIICTBA,

— YKPAaHHO-3BYKOBBIE ITOCOOHS;

— KOMIUICKT TEXHUYECKOW JOKYMEHTAIIMHM, B TOM YHCIIC Macrmopra Ha CpelCcTBa
oOyJeHus.

B nponecce ocBoenuss mnporpammbl yueOHoro mnpeamera OVYIIm.11
MatemMaTuka CTYJ€HThI UMEIOT BO3MOXKHOCTb JIOCTYTA K 3JEKTPOHHBIM Y4EOHBIM
MaTepuaiaM I0 MaTeMaTHKe, MUMEIOIMMCS B CBOOOJIHOM JIOCTYII€ B CHUCTEME
WNuTepHeT (JIEKTPOHHBIC KHHUTH, MPAKTAKYMBI, TECTHI M Ap.), AJICKTPOHHOM
oubnuoteunoit cucreme BOOK.RU, cucreme «I'apanT-O0pazoBaHue», Kk cailtam

TOCyAapCTBCHHBIX, MYHUIIUITIAJIbHBIX OPIraHOB BJIACTH.

4.2. MudopmanuoHHoe odecnedeHne
OcHOBHBIE eYaTHbIE U31AHUSA
1. bammMakos M.U., Maremartuka: yueOHUK JUIsl CTYJCHTOB YUPEKICHUN
cpenHero npodeccuoHanbHOT0 00pazoanus /M.U. bammakos. — 3-e uza. — M. :
OO0pa3oBaTebHO-U3IaTeILCKHN MEHTP «AKamemus», 2025. — 288 ¢. - ISBN 978-5-
0054-2954-4 — TekcT : HETTOCPEACTBCHHBIN.
JlonoJiHUTeIbHbIE 3JIEKTPOHHbIE U3IAHUSA

1. bammakoB M. U., Maremaruka : yueonuk / M. U. bammakoB. — Mocka

:KuoPyc, 2024. — 394 ¢. — ISBN 978-5-406-12450-5. — URL.:

https://book.ru/book/951555— TekcT : 3MeKTPOHHBIH.

2. bammakoB M. W., Marematuka. [IpakTukym : y4eOHO-NPaKTUYECKOE

nocobue / M. U. bammaxkos, C. b. OaTnHa. — Mocksa :KuoPyc, 2023. — 294 c.

— ISBN 978-5-406-10588-7. — URL.: https://book.ru/book/945228 — Tekcr :

3JIEKTPOHHBIN.

3. Cempix W. 0., [luckperHas matemaTuka : yaeoOnoe nocooue / U. 1O.
Cenpix, 0. b. I'pebenmukoB. — MockBa :KunoPyc, 2022. — 329 ¢. — ISBN
978-5-406-09534-8. — URL.: https://book.ru/book/943182 — Texkcr :

BJICKTPOHHBIMN.
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4. Tonuapenko B. M., DnemeHTsI BbICIIeN MaTeMaTUKH. : yueOHUK / B. M.
I'onuapenko, JI. B. Jlunaruna, A. A. PeimoB. — Mocksa :KnoPyc, 2023. — 363
c.— ISBN 978-5-406-11529-9. — URL.: https://book.ru/book/949361 — Tekcr :
3JICKTPOHHBIM.

5. M.U. bammakoB. CO6opHUK 3a7a4 PO(HIEHON HAMpPaBICHHOCTH: Y4eOHOE

nocobue / M.U. bammakoBs. - MockBa: M3naTenbckuil IEHTp «AKaaeMusy»,

2014.-208c. - ISBN 978-5-4468-1161-8— TekcT: HEmOCpEACTBEHHBIH.
DJIeKTPOHHBIE PeCypChl:

1. DnexTpoHHbIN yueOHUK «MaTtemaTuka B mkoie, XXI Bex».

URL.: http://school-collection.edu.ru .

2. HuadopmanmoHHbIE, TPEHUPOBOYHBIE U KOHTPOJIbHBIE MaTepuanbl. URL:

http://fcior.edu.ru .

3.  Enmmnas xominexknuu [{ndpoBeix 00pa3oBaTenbHBIX PECYpPCOB.

URL: www.school-collection.edu.ru .

4. Buxunenus: ceobomnas sarmkioneaus.  URL: http://ru.wikipedia.org.

5. Bukureka: cBoboaHas oudamoreka. URL: http://ru.wikisource.org.

6. DOnexTpoHHast OUOIMOTEKA MO MIKOIBHOM, BBICIICH, MPUKIIATHOM,

onumnuaanoi maremaruke. URL: http: //www. allmath.ru .

/. Bbonbmas sHuukinoneaus Kupumia u Medoaus. URL:

https://ru.wikipedia.org/wiki/

8. TI'padpuxudynkmit. URL: http://graphfunk. narod.ru .

9. VYuyeOHo-oOpa3zoBarenbHas PU3NKO-MaTeMaTHdeckass OndInoTeKa.

URL: http://eqwold.ipmnet.ru
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5. KOHTpOJb U OLIEHKA Pe3yJIbTATOB OCBOCHUS

00111e00pa30BaTEJIbHOI0 NIPEAMeTA
KonTpoab H omeHka pe3yJbTaToOB OCBOCHHUSA 00I11c00pa30BaTEILHOIO

npeaMeTa pPAaCKpPbIBAIOTCA YCPC3 IMPCAMCTHBIC

PE3YIIbTAThI, HAIIPABJICHHBIC Ha

dbopmupoBaHre OOMMX M MPOPECCHOHAIBHBIX KOMIICTCHIIMA TIO pa3ieiaM |

TeMaM CozepKaHus yueOHOro Mareprana. @opMbl U METOJIbI OLIEHUBAHMUS:

Oo6masi/npodeccuonanbHast Pa3znen/Tema Tun  OHEeHOYHBIX
KOMIIETEHIHA MepOnpUsITHS
OK 01. Bwibupars cmoco6wr | Tema 1.1, 1.21I-o/c, 1.3, 1.4 II-o/c, | TectupoBanwue
peLeHus 3amau | 1.911-0/c, 1.6, 1.7. YcTHbIi onpoc
npodeccroHanbHOM Tempr 2.1 -2.12, 2.131-0/c, 2.14, Maremarudeckuii
- Temrr 3.1 -3.4, 3.5I1-o0/c, 3.6. MKTAHT
Temnr 4.1, 4.2, 4.311-o0/c, 4.4.
TPUMCHHTCIIEHO Temer 5.1-5.4, 5.5 IT-o/c, 5.6-5.9. Ilpencrasnenne
K pa3jIMYHbIM KOHTEKCTaM Temst 6.1- 6.4, 6.511-0/C, 6.6-6.8, pe3ysbTaToB
6.9 I1-o0/c, 6.10. NPaKTUYCCKUX
Tems1 7.1- 7.7, 7.811-o/c, 7.9-7.15, pator
7.16 TT-o/c, 7.17. KonTtponbHas
Temsr! 8.1, 8.2, 8.311-o0/c, 8.4. pabora
Temsr 9.1, 9.2I1-0/c, 9.3, 9.4, Brinmonuenue
9.5 IT-o/c, 9.6 -9.9. 3aJaHui
P10II-o/c IIPOMEKYTOUYHON
aTTeCcTalun
DK3aMeH
OK 02. Hcnomws3oBats | Tema 1.1, 1.2[1-o/c, 1.3, 1.4 Il-o/c, | TectupoBanue
COBpPEMEHHEIE cpencrea | 1.511-0/c, 1.6, 1.7. YeTHEIH ompoc
TIOUCKa, anammza | LeMbI 2.1 -2.12, 2.1311-0/c, 2.14. MaremaTuueckuii
Temsr 3.1 -3.4, 3.511-0/c, 3.6.
1 MHTCPUPCTAHN | moy i1 4.1, 4.2, 4.31T-0/c, 4.4. AMITART
uHpopmaLu, Tembl 5.115 .4,’5.5 H-o/c,, 5.6-5.9. Ipencrasnenue
" MHOOPMALHOHHBIE | ey 6.1 6.4, 6.5I1-0/c, 6.6- 6.8, pe3ysibTaToB
TEXHOJIOTHH 6.9 TI-o0/c, 6.10. NPaKTUYECKUX
A1 BBINOJIHEHHA  3a4ad | Tewmmwr 7.1- 7.7, 7.8 I1-o0/c, 7.9-7.15, pabot
npodeCCHOHATBHON 7.16 I-o/c, 7.17. KontponbHas
JIEATENHLHOCTH Tewmsr! 8.1, 8.2, 8.311-o0/c, 8.4. paborta
Temsr 9.1, 9.2 IT-0/c, 9.3, 9.4, Brmmonuenue
9.5 IT-0/c, 9.6 - 9.9. 3aaHuN
P10II-o/c IIPOMEKYTOUYHON
aTTecTaluu
DK3aMeH
OK 03. [Tnanmposare | Tema 1.1, 1.211-o/c, 1.3, 1.4 Il-o/c, | TecrupoBanwue
u peammsospBare | 1.511-0/C, 1.6, 1.7. VYeTHbII onpoc
COBCTREHHOE Temer 2.1 -2.12, 2.1311-0/c, 2.14. MaTeMaTHaecKuii
Tewmnr 3.1 -3.4, 3.5I1-o/c, 3.6.
MpogeccHoHaEHOe Tembt 4.1, 4.2, 4.311-0/c, 4.4. JHKCTAHT
U JIMYHOCTHOE  pa3BUTHE, [Ipencrasnenue
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MpeANPUHUMATENIbCKYIO Tewmst 5.1-5.4, 5.5 TI-o/c, 5.6-5.9. pe3yabTaToOB
NESITEIbHOCTD Temsr 6.1- 6.4, 6.511-0/c, 6.6- 6.8, IPAKTHYECKHX
B npogeccuonansHoii chepe, | 6.9 I1-o/c, 6.10. pabor
UCII0JIb30BaTh spanps | Lemel 7.1-7.7, 7.8 I1-0/c, 7.9-7.15, KonTpoabHas
No mpapoBoii u dumancosoii | /-10 I-0/c, 7.17. pabora
FPaMOTHOCTH B  Pa3IUYHBIX Tempr 8.1, 8.2, 8.311-0/c, 8.4. Boinonnenue
JKU3HEHHBIX CUTYaIUAX Temb1 9.1, 9.211-0/c, 9.3, 9.4, 3aJaHUN

gpi ({ll'if)(ii; 96-9.3. MIPOMEXKYTOUHOM

aTTecTaluu

OK 04. Oddextusno | Tema 1.1, 1.211-o/c, 1.3, 1.4 II-o/c, | [IpencraBnenue
B3aMMOJICHICTBOBATH 1.511-o0/c, 1.6, 1.7. pe3yJIbTaTOB
u paboratb B Komrektuse | 1oMBI2.1-2.12,2.1311-0/c, 2.14. IPAKTUYECKUX
1 KOMaIe Temsr 3.1 -3.4, 3.5I1-0/c, 3.6. paBor

Tewmsl 4.1, 4.2, 4.311-0/c, 4.4.

Temnr 5.1-5.4, 5.5 IT-o/c, 5.6-5.9.

Temn1 6.1- 6.4, 6.511-0/c, 6.6- 6.8,

6.9 I1-o/c, 6.10.

Temsr 7.1- 7.7, 7.8 I1-0/c, 7.9-7.15,

7.16 IT-o/c, 7.17.

Temnr 8.1, 8.2, 8.311-o/c, 8.4.

Temer 9.1, 9.2 IT-0/c, 9.3, 9.4,

9.5 IT-o/c, 9.6 - 9.9.

P10IT-o/c
OK 0s. Ocymectmsare | Tema 1.1, 1.211-o/c, 1.3, 1.4 II-o/c, | TecrupoBanwue
yctHyio  u  muchMmennyro | 1.511-0/c, 1.6, 1.7. VYceTHBII onpoc
KOMMYHHKAIIIIO Temnr 2.1 -2.12, 2.1311-o0/c, 2.14. MaTeMaTuaeckuii
Ha TOCYIapCTBEHHOM S3BIKE izxi ii’_jg” j?fg:g//g: 22 JUKTAHT
Poccuiickoi Oenepauuu Temsr 5.1-5.4, 5.5 T-o/c, 5.6-5.9. [IpencraBnenue
C  Y4eTOM  OCOOCHHOCTeH | Tenrr 6.1- 6. 4, 6.5T1-0/c, 6.6- 6.8, pe3ynbTaToOB
COLMAILHOTO M KYJIBTYPHOIO | 69 [T-o/c, 6.10. MPAKTHIECKHIX
KOHTEKCTa Temst 7.1- 7.7, 7.8 T-o/c, 7.9-7.15, pabot

7.16 IT-o/c, 7.17. Konrpomsras

Temsr 8.1, 8.2, 8.311-0/c, 8.4. paborta

Temsr 9.1, 9.2 IT-0/c, 9.3, 9.4, Brmmonnenue

9.5 H-O/C, 9.6 -9.9. 3aJITaHUN

P10II-o/c IIPOMEKYTOUYHON

aTTecTaluu

OK 06. [MposiBnsate | Tema 1.1, 1.2I1-o/c, 1.3, 1.4 TI-o/c, | YcTHBII onpoc
IPaXkIaHCKO- 1-5H'02/ Ci 1;5,1 2172 Sllo/e. 214 IIpencrapnenue
naTpHoTHUecKylo  mosuummio, | LeMbl 2.1-2.12, 2.1311-0/c, 2.14. PE3yIbTaToOB
OCO3HAHHOC THOBCACHUE | Tenpr 5.1-5.4, 5.5 TT-0/c, 5.6-5.9. pabor
Ha  OCHOBE TPAMIMOHHBIX | Tovr 6 1- 6.4, 6.511-0/C, 6.6- 6.8, Breimonnenue
POCCUHCKHX IYXOBHO- | 6 9 T-0/c, 6.10. 3a/laHui
HPAaBCTBEHHBIX  LEHHOCTEH, | Temw 7.1- 7.7, 7.8 T-o/c, 7.9-7.15, IPOMEKYTOUHOM
B TOM 4Hcle C yderoM | 7.16 II-o/c, 7.17. aTTecTaluu
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rapMOHU3AIUN Temnr 8.1, 8.2, 8.311-o/c, 8.4.
MEXHAIMOHAIBLHBIX Temsr 9.1, 9.2 IT-0/c, 9.3, 9.4,
u mexpemuruozuex | 9.5 IT-o/c, 9.6 - 9.9.
OTHOLICHUH, npumensts | Pl OIl-o/c
CTaHIAPTHI
AHTUKOPPYIIIUOHHOTO
TIOBEICHHUSI
OK 07. CopeiictBoBars | Tema 1.1, 1.2[1-o/c, 1.3, 1.4 Il-o/c, | TectupoBanue
COXPAaHEHUIO  OKpYKarolleun 1.51T-o/c, 1.6, 1.7. YcerHbliil onpoc
cpenbl, pecypcochepexennto, | LeMbl 2.1 -2.12, 2.131-o/c, 2.14. Maremarudeckuii
IpHMeHAT SHAHHS Temnr 3.1 -3.4, 3.5I1-o0/c, 3.6. MKTAHT
Temr1 4.1, 4.2, 4.311-0/c, 4.4.
00  M3MCHCHMH  KJIMMATa, | embr 5.1-5.4, 5.5 [1-0/c, 5.6-5.9. IIpencraBnenue
TPUHITUITBL OEPEIKIMBOTO | Tonbr 6.1- 6. 4, 6.5T1-0/c, 6.6- 6.8, pe3ysbTaToB
npou3BOACTBA,  dPHEKTUBHO | ¢ 9 [T-o/c, 6.10. NPaKTUYCCKUX
JIeHCTBOBATh Temsr 7.1- 7.7, 7.8 I1-o/c, 7.9-7.15, pabor
B YUPE3BBIYAIHBIX CUTYAIHIX 7.16 IT-o/c, 7.17. KonTtponbHast
Temnr 8.1, 8.2, 8.311-o/c, 8.4. pabora
Temsr 9.1, 9.2 I1-0/c, 9.3, 9.4, Brmmonnenue
9.5 H-O/C, 9.6 -9.9. 3aJIaHUN
P10II-o/c IIPOMEKYTOUYHON
aTTeCTaluu
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