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[Iporpamma  oGmieoOpazoBatensHod  aucuumiuael  OOJM.03  «Marematuka»
pazpabotana B cootBeTrcTBUU ¢ PI'OC cpennero obmiero odpazoanus (IIpukas
MunuctepctBa oOpa3oBaHuss U Hayku P® ot 17 mas 2012 r. Ne 413 "OO6
YTBEPKIECHUU (PeAepaJbHOr0 TOCYAapCTBEHHOrO0 OOpa30BaTEIbHOIO CTaHJIapTa
cpeaHero oo6mero oopasoBaHus'", ¢ U3MEHEHUSIMU U JIOMIOJIHEHUSIMU OT: 29 nexalps
2014r., 31 nexabps 2015r., 29 utons 2017r., 24 cents6ps, 11 nexabps 2020r., 12
asrycta 2022r.), c¢ yueroM TpeboBaHUl (eaepaTbHOr0 TOCYIapCTBEHHOTO
00pa3oBaTeILHOTO CTaHJapTa CpeaHero mnpodeccuoHanbHOTO O0O0pa3oBaHUs IO
npodeccun 15.01.05 Cpapmuk (pydyHOH M YACTUYHO MEXAHU3UPOBAHHOW CBApKU
(namnaBku)) (IIpuka3 MunucrepctBa oOpazoBanus U Hayku PD or «29» sHBaps
2016r. No 50), mpuMepHOM OCHOBHOU 0011€00pa30BaTeIbHON MNPOrpaMMbl 10
muciuuinae OO/].03 MatemaTtuka Juist mpoeccuoHanbHBIX 0011e00pa30BaTeIbHbIX
opraHuzauui, yTBepxkaeHHOM CoOBETOM IO OILEHKM COAEp>KaHus M KayecTBa
OpUMEpPHBIX  pabouyux mOporpaMMm  00IIE0Opa3oBATENbHOTO M COIMAJIBHO-
TYMaHUTApHOTO IIUKJIOB CpellHero mpodeccuoHaibHOro oopasoBanus [IpoTokon Ne
14 ot 30 HOs1Opss 2022r., mporpaMMbl BOCIUTaHUsI OOydyarolmuxcs Mo mnpodeccuu
15.01.05 Caapumuk (py4yHO# ¥ 4aCTUYHO MEXaHU3UPOBAHHOMN CBApKU (HAIUIABKH))

Opranuzanusa-pazpadotuuk: [ BIIOY «Tpounkuii TeXHOTOTHYECKUN TEXHUKYM)
Pa3pabotuuk: [lonnecenkas Tarbsina CepreeBHa, npernogaBaTeb.

PaccmoTpena Ha 3acelaHuM LIMKIOBOM METOJMYECKON KOMHUCCHM IpernojaBaTeieiu
obmeo6pazoBarenbHbIX guctuiine, OI'CO u EH nukios.

ITpoTokon Ne 8 ot «24» mast 2024 r.
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1. ObLIAA XAPAKTEPUCTHKA PABOYEN IPOT'PAMMBI
OBIIEOBPA3OBATEJIBHOU JUCIUIIVIMHBI OOA.03MATEMATHUKA

1.1. MecTo 1MCUMILVIMHBI B CTPYKTYype o0pa3oBaTesibHOI nporpammbl CITIO

O6meobpazoBatenbHas auciumuinia OOJ] 03 MaremaTuka sBISICTCS 4acTbiO
npeaMeTHon obnactu «O0IIeCTBEHHbIE HAYKWY, U3y4aeTcs B 00111e00pa30BaTeIbHOM
nukie yueonoro miaHa OIl CIO «Tpouukoro TeXHOJIOIMYECKOr0 TEXHUKYMa» IO
npodeccun 15.01.05 Cpapuiuk (pydyHON M YaCTMYHO MEXAaHU3HPOBAHHOW CBapKHU
(HarutaBkm)) ¢ yuetom npodeccuonanbHoi HanpasienHoctn ®I'OC CITO

1.2. llean 1 muIaHUpYyeMble Pe3yJbTAThI

1.2.1 Henun oOmeodpa3oBaTebHON AucHUIINHBIL: CoepKaHue IpOrpaMMbl
obmeo6pazoBarensHol qucuumuimabl OOJ1.03 MaremaTuka HanmpaBiIeHO HA
JTOCTH)KEHUE PE3YIbTATOB €€ U3yUCHHS B COOTBETCTBUU ¢ TpeboBaHusiMu OI'OC
COO c yuerom npodeccuonanbaoi HampasieHHocTH OT'OC CIIO.

Henps quctumunabl «MateMaTrkay: chOpMHUpPOBATh Y 00yUarolUXCsl 3HAaHUS U
yMEHUS B O00JaCTH TOYHBIX HAyK, HABBIKM HMX TNPUMEHEHHUsS] B TPAKTUYECKOU
npodeccuoHaIbHOM 1eITeTbHOCTH.



1.2.2.Pe3yabTaThl 0CBOCHHs 0011c00pa3oBaTeNbHON AUCHMIVIMHBI B c00TBeTCTBHM ¢ PI'OC CIIO 1 Ha ocHoBe ®PI'OC

COO.

O01IMe KoOMIeTeH NI

Pe3yHbTaTLI OCBOCHHUA NUCHUIIJINHDBI

O0mme (JIMYHBIC, METONPEMETHDIE)

JucuunjimHapHbie (IpeaMeTHbIe)

OK 01 Bri6upats criocoOsr
pelieHus 3a1a4
npodeccnoHaTbHO M
JeATSITLHOCTH
MPUMECHUTEIBHO K
pa3IUYHBIM KOHTEKCTaM

B yacTH TPYy/10BOr0 BOCIIUTAHMA:
JIP 23-rOTOBHOCTb K TpYydy, OCO3HaHHE LIEHHOCTH
MacTepCTBa, TPYAOIIO0HE;

JIP24-rOoTOBHOCTH K aKTUBHOM HEATEILHOCTUA
TEXHOJIOTUUECKOM " COLIUAIIBHOU HAIPaBIICHHOCTH,
CIIOCOOHOCTH WHUIIMHPOBATD, TJIAHUPOBATH u

CaMOCTOATCIIbHO BBITNIOJIHATE TaKYIO ACATCIIbHOCTD,
JIP2-5SunTepec Kk paznuyHbIM cepam mpodeccuoHaTbHOM
TEeSITEeTbHOCTH,

OBj1aiecHHe YHUBEPCAJIbHBIMH  Y4eOHBIMHU
NMO3HABAaTECJIbHBIMHU I[CﬁCTBP[SIMP[Z

a) 0a3oBble JOTHYeCKHe e CTBHS:

MPIIO1-camocTosaTenbHO bopMyTHpOBaThH u
aKTyaJlu3UpOBaTh npobiemy, paccMaTpuBaTh ee
BCECTOPOHHE;

MPII 02-ycranaBiuBaTh CyIIECTBEHHBIN MPU3HAK WIIHA
OCHOBAaHUS U1 CPaBHEHHUsI, KJIacCU(PUKAUU U 0000IIEeHNUS;
MPII03-onpenenars Lead  ACSITEIBHOCTH,  3aJaBaTh
napameTpbl U KpUTEPUU UX JOCTHXKECHUS;
MPI104-BbIsABISATE 3aKOHOMEPHOCTH M TPOTHUBOPEYHS B
paccMaTpUBaEMBbIX SIBJICHUSX;
MPIIO5- BHOCUTH  KOPPEKTHBBI B  JIEATEIIBHOCTD,
OLIEHUBATHh COOTBETCTBUE PE3YyJIbTATOB LIEJISIM, OLEHUBATH
PUCKHU MOCIEACTBUHN JAESITENbHOCTH;
MPII06-pa3BuBaTh KpeaTUBHOE MBILIJIEHUE MPU PELICHUU
YKU3HEHHBIX TPoOIeM
0) 0azoBbIe HCCIeN0BATENbCKHE eCTBHS:
MPII07-BnaneTs HaBBIKAMH y4eOHO-UCCIEAOBATEIBCKON 1

-yMeTh CBOOOHO OIEPUPOBATh MOHATUAMU: TpaduK
byHKIMN, 0OpaTHAst QYHKIUS, KOMIIO3UIHS (QYHKINH,
TMHEWHas QYHKIHS, KBapaTH4Has GYHKIUS, CTEICHHAS
(GyHKIMS ¢ LEIbIM OKa3aTeIeM, TPUTOHOMETPUYECKHE
(GyHKIMH, 0OpaTHbIE TPUTOHOMETPUUYECKUE (QYHKIINH,
nokasaresabHas U

aorapudmuueckas QyHKIUY;

-yMEHHUE CTPOUTH I'paduku QyHKIUH, BBIIOIHSTD
npeoOpa3oBanus rpauKoB PyHKIMI;

- YMEHHE UCII0JIb30BaTh rpauku GyHKUUN 11 U3ydeHUs
MPOLIECCOB U 3aBUCUMOCTEN MpU PELIeHUH 3a/1a4 U3 IPYruX
Y4EOHBIX IIPEAMETOB U U3 PeabHOM KU3HU; BBIPAXKATh
(opMynaMu 3aBUCUMOCTH MEX/1y BETUUNHAMU;

yMEeHUe CBOOOHO ONEPUPOBAThH MOHATUAMU: YETHOCTb
(GyHKIUY, TEPUOANYHOCTD (DYHKIIHMHU, OFPAaHUYEHHOCTh
(GYHKIIUHA, MOHOTOHHOCTh (DYHKIIUH, SKCTPEMYM (DYHKIIHH,
HauOoJIbllIee M HAUMEHblIIee 3HaueHUs (PYHKIIMU Ha
IPOMEKYTKE; YMEHHUE POBOAUTH HCCIel0BaHUE (DYHKLIUY;
YMEHHUE HMCII0JIb30BaTh CBOMCTBA U rpaduku GyHKUMN AT
peleHys ypaBHEHUH, HEpaBEHCTB U 3a/1a4 ¢ IapaMeTPaMu;
n300paXkaTb Ha KOOPIMHATHOM IJIOCKOCTH MHOKECTBA
pelleHni ypaBHEHUH, HEPABEHCTB U UX CUCTEM;

yMeTb CBOOOJTHO ONEPUPOBATH MOHATHAMMU:
H0CJIeI0BAaTEIbHOCTb, apu(MeTHYeCcKas IPOrpeccus,
reoMeTpuyecKkas mporpeccusi, 06CKOHEYHO YObIBaroIas
reOMEeTpHYECKasl IPOTPECCHsI; YMEHHE 3a/1aBaTh
MIOCJIEZIOBATEIBLHOCTH, B TOM YHCJIE C IOMOIIBIO

PEKYPPEHTHBIX (HOpMYIT;




MPOEKTHOM HaBbIKaMHU
npo0em;

MPII112-BBIABIATE

JESITEIbHOCTH, paspeleHus
IIPUYMHHO-CJIEICTBEHHbIE CBA3UM U
aKTyaJlu3upoBaTh 3aJayy, BbLABUIaTh THIIOTE3y €€
pelleHus, HaxXOAWTb apryMEHThl s JI0Ka3aTeIbCTBa
CBOMX YTBEpPXICHMH, 3aJaBaTh MHapaMeTpbl U KpUTEPUU
pelIeHus;

MPII13-ananu3upoBaTh NOJYYEHHbIE B XOJE pELICHUS

3aa4d  pe3yabTaTbl, KPUTUYECKHM  OLIEHUBATH  UX
JIOCTOBEPHOCTh, MPOTHO3UPOBATH HM3MEHEHUE B HOBBIX
YCIIOBUSAX;

MPII 17-ymeTs N€peHOCUTh 3HAHUS B [IO3HABATEIbHYIO U

MPaKTUYECKYIO0 00JIaCTH KU3HEEATEIbHOCTH;
MPII18-ymeTs MHTErpUpOBATH 3HAHUS W3
MpeIMETHBIX o0nacTeit;

Ppa3HbIX

MPII 19-Bb1ABUTaTH HOBBIE UJCH, TIPE/IaraTh
OPUTHHAJILHBIC TIOJIX0/IbI U PEIICHUS;
CITOCOOHOCTH HMX MCIIOJIL30BAaHUS B II03HABATEILHON U
COIMAJIBHOM MPAKTUKE

YMETb OIIEPUPOBATH MOHATUSAMU: HENPEPHIBHOCTD
GyHKIIMN, aCUMITOTHI rpaduka GyHKINH, IEpBasi U BTOpast
POM3BOIHAS (QYHKIIUH, TEOMETPHUSCKUN U (PUINICCKHIA
CMBICIT ITPOU3BOJIHOM, TIEpBOOOpa3Hasl, OTPEIEICHHBIN
MHTETpal; yMEHUE HaXOJUTh ACUMIITOTHI Tpaduka
(yHKLIMH; YMEHUE BBIYUCIIATH IPOU3BOIHBIE CYMMBI,
IIPOU3BE/ICHNUS, YACTHOTO U KOMIIO3UIMH (PYHKIUH,
HaXOJWUTh YpaBHEHUE KacaTeJIbHOM K IrpaduKy QyHKIUY;
[1P604-ymenune ucroap30BaTh MPOU3BOTHYIO NS
uccieI0BaHUs QYHKUNHN, I HAX0XKACHNS HAaWIy4dIlIero
pelIeHUsl B IPUKIAIHBIX, B TOM YHCJIE COLUAIBHO-
SKOHOMMYECKUX M (PU3NYECKUX 3a7jauax, JUIsl ONpeleeHUs
CKOPOCTH M YCKOPEHUS; HaXOAUTh IJIOMAAN U 00BEMBI
¢buryp ¢ noMoIIbI0 UHTETpalla; IPUBOIUTH PUMEPDI
MaTEMaTHYECKOT0 MOJIETTMPOBAHUS C TOMOUIBIO
nuddepeHInaTbHBIX YPaBHCHH;

YMETb ONEPUPOBATH MOHATUAMU: KOMIUIEKCHOE YHCIIO,
CONPsHKEHHBIE KOMIUIEKCHbBIE YHCIIa, MOAYJIb U apTYMEHT
KOMIIJIEKCHOTO YHclia, popMa 3aUCH KOMITIEKCHBIX YHCE
(reoMeTpuyeckasi, TPHrOHOMETPUUYECKAsl M aJireOpandeckas);
YMETb MPOU3BOAUTH apU(PMETUUECKUE AEUCTBUS C
KOMIUJICKCHBIMU YHCTIaMU; IPUBOJAUTH IPUMEPHI
UCII0JIb30BAaHUSI KOMIUIEKCHBIX YHCENT,;

ITP607-ymeTs cBOOOHO OTIEPHPOBATH MOHATHAMHU: CPEIHEE
apudmeTnyeckoe, MeuaHa, HauboJbIlee U HAaNMEHbIIIee
3HAYEHUS, pa3Max, TUCIePCHsi, CTAaHJAPTHOE OTKIOHEHUE
JUISL OTTUCAHMSI YMCIIOBBIX JaHHBIX; YMEHHUE UCCIIEI0BATh
CTaTHUCTUYECKHUE JIaHHbIE, B TOM YUCIIE C TIPUMEHEHUEM
rpau4ecKux METOJI0B U 3JEKTPOHHBIX CPEICTB;
rpau4ecku ucciae10BaTh COBMECTHbIE HAOIIOJCHUS C
IIOMOUIBIO JUAarpaMM PacCEUBAHMsSI U TMHEWHOMN perpeccuy;
[TP608-ymMeTh HAXOIUTh BEPOSATHOCTH COOBITHIA C
UCMOJIb30BAHUEM I'Pa(hUUECKUX METOJIOB; IPUMEHATH JUIS
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peueHus 3a1a4 (GOPMYITBI CIIOKEHHSI U YMHOKEHHS
BEPOSATHOCTEH, (POPMYITy MOTHOM BEpOATHOCTH, (popMyTy
Bepnymnnu, komOuHaTopHbie (akThl U HOPMYITBI; OLIEHUBATD
BEPOSTHOCTH PEANTbHBIX COOBITHII; YMEHHE OIIEPUPOBATH
HNOHATHUSIMU: ClTydaiiHasi BEIMUMHA, pacpeIesICHUe
BEPOSITHOCTEH, MaTEMATHUECKOE OKUAAHNUE, UCTIEPCHSI U
CTaH/IapTHOE OTKJIIOHEHHE CIy4aliHON BEIMUYMHBL, QYHKIIUU
pacnpeeneHus U INIOTHOCTH PaBHOMEPHOTO,
M0KAa3aTeIbHOTO U HOPMAJILHOTO paclpeieieHnii; yMEeHHe
WCII0JIb30BATh CBOWCTBA U3yUEHHBIX PACIIPEACICHUN [T
pelieHus 3a/1a4; 3HAKOMCTBO C OHSTUAMMU: 3aKOH OOJIBIITNX
YHCeJl, METO/Ibl BHIOOPOYHBIX HCCIIEI0BAaHUIN; YMEHUE
MIPUBOJIUTH MPUMEPHI IPOSBICHUS 3aKOHA OOJIBIINX YKCEN B
MIPUPOJIHBIX U OOIIECTBEHHBIX SBJICHUSX;

- YMETb CBOOOJIHO ONIEPUPOBATh MOHATHIMU: TOUKA,
npsimMasi, IJI0CKOCTh, POCTPAHCTBO, OTPE30K, JIyd, IUNIOCKUAN
YTOJI, IBYTPAHHBIN yroJl, TPEXTPAHHbBINA YTOJI,
IIEPECEKAIOIINECS, TTapaJUIEIbHbIE U CKPEIUBAIOIIUECS
IpsIMbIE, TIAPALIEIBHOCTD U NIEPIECHAUKYISPHOCTD IPSMBIX
Y IUIOCKOCTEH, YroJl MEXy MPSMBIMH, YTOJI MEXIY NPIMON
Y IUIOCKOCTBIO, YTOJI MEXKIY IUNIOCKOCTSIMH; YMEHHE
UCIIOJIb30BATh IIPU PELIEHUH 33]a4 U3y4yeHHbIE (PAKTHI U
TEOPEMBI INIAHUMETPUHN; YMEHUE OLICHUBATH Pa3Mephl
00BEKTOB B OKPYXAIOIEM MHPE;

[TP610-ymenue onepupoBaTh NOHATUAMHU: MHOTOTPAHHUK,
CEYEHNE MHOTOTPaHHUKA, IPABUIbHBIA MHOTOTPAHHUK,
npu3Ma, nupamua, Gurypa u moBEpXHOCTb BpAILEHUS,
LWINHAP, KOHYC, map, cgepa, pa3BepTKa NOBEPXHOCTH,
CEYEHNUs KOHYCa U IWINH]PA, NapaJuIeIbHbIE OCH WIH
OCHOBAHUIO, CEYEHHUE 111apa, INIOCKOCTh, KaCaroIIasiCsl
cdepsl, HWINHAPA, KOHYCAa; YMEHHE CTPOUTh CEUCHHE
MHOTOT'paHHHKa, H300pa’kaTh MHOTOTPAaHHUKH, (GUTYPHI U
MOBEPXHOCTHU BPAILEHUs, UX CEUEHUS, B TOM YHCIIE C
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MTOMOIIBIO AIEKTPOHHBIX CPEJICTB; YMEHUE IPUMCHSITh
CBOMCTBA reOMETPUIECKHIX (QUTYP, CAMOCTOATEIHHO
bopMynUpOBaTh OMpECIICHUs U3Y4aeMbIX QUTYD,
BBIJIBUTATh THIIOTE3bI O CBOMCTBAX M MPU3HAKAX
rEOMETPUICCKHX PUTYpP, 000CHOBBIBATH WJIH OTIPOBEPTaTh
UX; YMCHHE MPOBOJNUTH KiIaccuPHUKAIIIO GUTYD T10
Pa3TUYHBIM PU3HAKAM, BBITIONHATH HEOOXOIUMEBIC
JIOTIOTHUTEITLHBIC TIOCTPOCHHS,

YMETh CBOOOJIHO OMIEPUPOBATH MOHATHAMHU: ILIOMIAb
¢burypsl, 00beM QUrypbl, BEIUUHUHA yIJIa, PACCTOSHUE OT
TOYKH JIO TNIOCKOCTH, PACCTOSTHUE MEXKTY MPSMBIMH,
pacCTOSsTHUE MEXKIY III0CKOCTSIMH, TUIOIIAAb CHEPHI,
TUTONIA/Ib TOBEPXHOCTH TTUPAMHU/IBI, IPU3MBI, KOHYCA,
HWIMH]Ipa, 00beM KyOa, MPSIMOYTrOJIbHOTO
napajureieune/1a, TUpaMuIbl, IPU3MBI, [IHIHHAPA, KOHYCA,
1mapa; yMeHHe HaXx0IUTh OTHOIICHHE 00HEMOB TIOJIOOHBIX
uryp;

[TP611- ymeTh CBOOOHO OTIEpUPOBATH TTOHATUSIMU
JBUKEHHE, TapaJUIeNbHbINA epeHoCc, CHUMMETPHS Ha
IUIOCKOCTH U B IPOCTPAHCTBE, OBOPOT, IpeoOpazoBaHue
moJ00us1, Mo100HbIE (PUTYPBI; YMEHHE pacliO3HABATh
paBHBIE U NI0JI00HBIE PUTYPBI, B TOM YHUCIIE B IIPUPO/IE,
HCKYCCTBE, apXUTEKTYpPE;

[TPG12-ymeHue ucroabpb30BaTh Fr€OMETPUUECKHUE OTHOIIICHHMS,
HAXOJUTh T€OMETPHUYECKHUE BETUYHHBI (JIMHA, YOI,
I0M1a/1b, 00BEM) MPH PEIICHUH 3324 U3 IPYTUX Y4eOHbIX
MPEIMETOB U U3 PEalIbHOM JKU3HH;

[TP613-ymeTs CBOOOAHO OTIEPUPOBATH MOHATUAMU:
NPsIMOYTOJIbHAS CHCTEMA KOOPAUHAT, BEKTOP, KOOPINHATHI
TOYKH, KOOPJUHATHI BEKTOPa, CyMMa BEKTOPOB,
MPOM3BE/ICHNE BEKTOPA HA YUCIIO, PA3JI0KEHHE BEKTOPA IO
6a3ucy, CKaIspHOE POU3BEACHUE, BEKTOPHOE
MPOU3BE/ICHUE, YTOJI MKy BEKTOPAMH; YMEHUE
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HCII0JIb30BaTh BEKTOPHBIN U KOOPUHATHBIN METOT 1JIs1
peIIeHUs TEOMETPUUECKUX 3a/1a4 U 3a/1a4 IPYrUuX y4eOHBIX
IPeMETOB; ONIEPUPOBATH MOHATUAMU: MaTpuna 2X2 u 3X3,
OTIpeIeTTUTEh MATPUIIBI, TEOMETPUIECKUN CMBICIT
OTIPEIEIINTENS;

YMETh MOJICJIMPOBATH PEAIbHBIC CUTYAIIMH Ha SI3bIKE
MaTE€MAaTHUKH; COCTABJISATh BEIPAKECHUS, YPABHEHUS,
HEPaBEHCTBA M UX CUCTEMBI 110 YCIOBUIO 33]1a4H,
HCCJIEIOBATh MMOCTPOCHHBIE MOJIENH C UCIOJIb30BAHUEM
ammapara ajreopbl, MHTEPIPETUPOBATH TOJTY4YEHHBIN
pe3yNbTaT; CTPOUTh MAaTEMaTUYECKHE MOJIENIN C TIOMOILBIO
T€OMETPUYECKHUX MTOHATUN U BETUYNH, PEIIaTh CBSI3aHHBIC C
HUMH MIPAKTHYECKHE 33]]a4H; COCTABIIATH BEPOSITHOCTHYIO
MOJIEJIb U UHTEPIPETUPOBATH MOTYICHHBIN PE3yiIbTaT;
pemaTh TPUKJIaAHBIC 3319l CPEICTBAMH MAaTEMATHIECKOTO
aHaJIM3a, B TOM YUCJIE COIMAbHO-3KOHOMHYECKOTO U
(GU3MYECKOTO XapakTepa;

[1PG14-ymenue BBIOUPATh MOIXO AN METOT TSt
pellleHns 3a/1a4ui; MOHMMaHHe 3HAYMMOCTH MaTEMaTHKH B
W3YYEHUU MPUPOIHBIX U OOIIECTBEHHBIX IPOLIECCOB U
SBJICHUI; yMEHUE PacllO3HABATh MIPOSBICHIE 3aKOHOB
MaTEeMaTHKU B UCKYCCTBE, yMEHUE IPUBOTUTH IPUMEPHI
MAaTeMaTUYECKUX OTKPBITUH POCCUHUCKON U MUPOBOM
MaTeMaTHYeCKON HAYKHU.

OK 02 Hcnosb3oBaTh
COBPEMEHHBIE CPE/ICTBA
MOUCKA, aHATTU3a U
UHTEpPIPETAINH
uHpOpMaINH, U
nH(pOpPMAaMOHHBIE
TEXHOJIOTUH ISt
BBITIOJTHEHUS 3a7a4
npodeccruoHaIbHON

B o0s1acTH HEHHOCTH HAYYHOIO MO3HAHUSA:
JIP32-chopMupoBaHHOCTH MUPOBO33PEHUS,
COOTBETCTBYIOILIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayK{ U OOIIECTBEHHOH MPaKTUKH, OCHOBAaHHOT'O Ha
JIMAJIore KyJIbTYp, CIOCOOCTBYIOLIETO OCO3HAHUIO

CBOEr0 MECTA B NOJIUKYJIBTYPHOM MUDE;
JIP33-cOBEpIICHCTBOBAHNUE  S3BIKOBOM M YUTATEIbCKOMN
KYJIbTYpBI KaK CpPEJCTBA B3aUMOICHCTBUSA MEKLY

[TP605-ymeTs oniepupoBaTh NOHATUSIMU: PAIHOHAIbHAS
byHKUMs, MoKazaTeiabHas GyHKUHUA, CTEIeHHAs] PyHKIUS,
norapudmuueckas QyHKIUS, TPUTOHOMETPUYECKHE
byHkumnn, oopaTHbie GYHKIMH; YMEHHE CTPOUTH rpaduKu
W3YYEHHBIX (DYHKIUH, UCTIONIB30BaTh T'paduKu mpu
M3YYEHUU MPOIIECCOB U 3aBUCUMOCTEH, MPH PEIICHUH 3a71a4
U3 IPYrux y4eOHbIX TPEIMETOB U 3a/1a4 U3 pealbHOU
KU3HH,




JACATCIBHOCTH

JIIOAbMHU W MTO3HAHUA MHPA,

JIP34-0co3HaHue [IECHHOCTH HAY4YHOU J1€ATENbHOCTH,
TOTOBHOCTBH OCYIIECTBIIATE IIPOECKTHYIO U
HCCICA0BATCIBbCKYIO ACATCIIBHOCTE MHANBUAYAJIbHO U B

rpyIIe.
OBiajeHHe YHHMBEPCAJbHBIMH Y4eOHBIMH

NMO3HABATEJIbHBIMU /IeliCTBUAMM: B) padoTa ¢
uHopManueii:

MPII21-Bnafgerr HaBBIKAMHU TMOJy4YeHUs WHOOpMAIUU U3
HMCTOYHUKOB Pa3HBIX THUIIOB, CAMOCTOSITEILHO OCYIIECTBIISTh
MOWCK, AaHajiu3, CHCTEMATH3alHUI0 W HWHTEPIPETALHIO
WH(POpMAIIUK PA3TUIHBIX BUIOB U (OPM MPEICTABICHUS;
MPII22-co3naBaTh TEKCTBI B pa3Iu4HBIX ¢dopMarax c
y4€TOM Ha3HA4YeHHUs WHQOOPMAIMK WU 1EJIEBON ayJIuTOpPHH,
BbIOMpass ONTHUMalbHYIO  (GOpMy  TPEICTaBICHUS U
BHU3yaJIN3AIUH;

MPII23-o11eHnBaTh JIOCTOBEPHOCTD, JIETUTUMHOCTD
nH(popMalUy, €€ COOTBETCTBUE IPABOBBIM U MOPAIbHO-
TUYECKUM HOpMaM;

MPII24-ucnonb3oBaTh cpeacTBa WHOOPMAIMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJIOT Uil B peleHnu
KOTHUTHBHBIX, KOMMYHUKAaTUBHBIX W OPraHU3allMOHHBIX
3aa4 ¢ coOuoieHueM TpeOOBaHUM SPrOHOMUKH, TEXHHKHU
0€30MacHOCTH, TUTHEHBI, pecypcocOepeKeHusl, MPaBOBBIX U
ATHUYECKUX HOPM, HOPM UH(POPMAIIMOHHOH O€301MaCHOCTH;
MPII 25-BnaneTh HaBBIKAMHU PACTIO3HABAHMS ¥ 3AIIHTHI
nHdopmanuu, THPOPMAITMOHHOM 0€30MaCHOCTH JIMYHOCTH.

BBIpaXaTh (GOpPMyJIaMH 3aBUCHMOCTH MEXY BEIMUMHAMH;
ITP603-ymeTh oniepupoBaTh NOHITUSIMHU: TOXKJIECTBO, TOKIECT]
npeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CUCTEMA YPAaBHEH
HEPAaBEHCTB, PABHOCUJIBHOCTh YPaBHEHUI, HEPABEHCTB U CUCT
paluoHaIbHBIE, UPPALOHAIbHbBIE, I0KA3aTEIbHbIE, CTCIICHHD
JorapupMHUUECKUE, TPUTOHOMETPUYECKHE YPaBHEHNUs, HEPaBe
CUCTEMBI; YMETh pEIlIaTh YPaBHEHUS, HEPABEHCTBA U CUCTEMBI
Pa3IUYHBIX IPUEMOB; pEeIIaTh YpaBHEHUS, HEPABEHCTBA U CUC
napaMeTpoM; IPUMEHATh YpaBHEHHUS, HEPABEHCTBA, UX CUCTEN
pelIeHnst MaTeMaTHYeCKUX 3a1a4 U 3a7a4 U3

Pa3IUYHBIX 00J1aCTe HayKH U pealbHOM JKU3HH;

- YMETb CBOOO/IHO ONIEPUPOBAThH MOHATUSIMHU:

napasuleIbHbIA IEpeHoC, CHMMETPUS Ha

MIPOCTPAHCTBE, TOBOPOT, MPeoOpa3zoBaHue M0A00Ms, TI0I00HB]
[1P611-ymeTh pacrio3HaBaTh paBHbIE€ U OJO0HBIE GUTYDHI, B 1
IPUPOJE, UCKYCCTBE, APXUTEKTYPE; YMETh UCII0JIb30BaTh I'E0M
OTHOILIEHUSI, HAXOIUTh F€OMETPUYECKUE BEIMUHUHBI (AJIHHA, YI
1011316, 00BbEM) TIPH PEIICHUH 3a7a4 U3 APYTUX y4eOHBIX ]
13 peayibHOM KU3HHU.

OK 03 IlnanupoBath u
pean30BbIBATH
COOCTBEHHOE
npoeccuoHaIbHOE U
JTUYHOCTHOE Pa3BUTHE,
MPEIIPUHUMATEITHCKYIO

B o0JsiacTi 1yXOBHO-HPaBCTBEHHOr0 Bocnutanusi: JIP12-
c(hopMUPOBAaHHOCTh HPABCTBEHHOTO CO3HAHUS, STHUYECKOTO
MOBEACHMS,

JIP13-ciocOOHOCTh OIIGHMBATh CUTYallMI0 W TPUHUMATh
OCO3HAHHBbIE PEIICHUS, OPUEHTUPYACh Ha MOPAIBHO-
HPaBCTBEHHbIE HOPMBI U LIEHHOCTH;

[TP603-ymMeTs oneprupoBaTh NOHITUSIMU: PAIlHOHAIBHEIE,
UppalMoHabHbIe, TIOKa3aTelbHbIE, CTEIICHHBIE,
JorapupMUUECKUe, TPUTOHOMETPUYECKHE YPAaBHEHUS U
HEPABEHCTBA, UX CUCTEMBI;

[TP610-ymeTs omepupoBaTh MOHSTHUSMHU: MHOTOTPAaHHUK,
ceueHHe MHOTOTpaHHUKa, KyO, mapaiielenunes, Mpu3Ma,
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JeSATeILHOCTD B
npoeccuoHansHOU cdepe,
UCII0JIb30BATh 3HAHUS 110
(bMHAHCOBOW TPAMOTHOCTH
B Pa3JIMYHbIX )KU3HEHHBIX
CHUTYaIHSIX

JIP14-oco3Hanue  JIMYHOTO
YCTOHYHBOTO OYIYyIIETO;
JIP15-0TBETCTBEHHOE OTHOLIEHME K CBOUM POAUTEISIM
(M) ApyruM 4jieHaM CEMbH, CO3JIaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOTO TMPHUHATUSA LIEHHOCTEH CEMEHWHOW JKHU3HU B
COOTBETCTBHUU C TPaIULIUSIMH Hapoa0B Poccum.

OBjajieHHe YHUBEPCAJbHBIMHU PEryJATHBHBIMHU
AeCTBUAMMU:

a) caMOOpraHu3aums:
MPPO1-caMOCTOATEIBHOOCYILIECTBIAT,  TO3HABATEIbHYIO
NEeSTeTbHOCTh,  BBISBIATH  MPOOJEMBbI,  CTaBUTh U
dhopmynupoBaTh COOCTBEHHBIE 3a7aud B 00Opa30oBaTEIbHOM
NESTETHHOCTH M )KU3HEHHBIX CUTYaIIUSIX;
MPPO02-caMOCTOATENIBHO  COCTABJATh  IUJIAH
MPOOJIEMBI C YI€TOM HMEIOIITUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEITOYTCHHIA;
MPPO03-1aBaTh O11eHKY HOBBIM CUTYaIUsIM;
croco0cTBOBAaTh (POPMUPOBAHUIO U MPOSBICHUIO IITUPOKOM
SPYAMIIMU B pa3HbIX 001acTAX 3HAHUH, TIOCTOSHHO
MOBBIIIATH CBOW 00pa30BaTEIbHBIN U KYIbTYPHBIH YPOBEHb;
0) CAMOKOHTPOJIb:

MPP10-ucmnonp30Bath npuemMsl pedaekcuu st ONCHKA
CUTYaIliH, BbIOOpa BEPHOTO PEILICHHUS;
MPP11-ymeTs  oOlleHUBaTh PUCKH H
MIPUHUMATh PEUIEHUS M0 UX CHUKEHUIO;

B) SMOLUMOHAJIbHBII HUHTE/UIEKT, IPeAnoJIararommi
¢pOpMHUPOBAHHOCTH:

MPP14-BHyTpeHHEN MOTUBALMU, BKJIFOYAOILIEH

CTPEMIIEHHE K JOCTUKEHUIO 1IeJIU U YCIIEXY, ONTUMHU3M,
WHUIMATUBHOCTh, YMEHUE JEHCTBOBAThH, UCXO/I U3 CBOMX
BO3MOKHOCTEH;

MPP15-3MmaTun, BKIIOYAIONIEH CIIOCOOHOCTHL ITOHHUMATH
SMOLMOHAIBHOE COCTOSIHUE JAPYTUX, YYUTHIBaTh €ro IMpHU

BKJ1aJa B MMOCTPOCHUC

peleHus

CBOCBPEMEHHO

nupampia, GuUrypa M IMOBEPXHOCTh BpALICHUS, LMIMHD,

KOHYC, map, cdepa, CEUCHHS Gburypsl  BpaiieHus,
IUIOCKOCTh, Kacaromiascs cgepbl, LIWIMHApPA, KOHYCa,
IUIONIAb TIOBEPXHOCTH THUPAMUJBI, MPHU3MBI, KOHYCA,

MWIMHApPA, TUIomanb chepbl, 00beM Kyda, IPSIMOYTOJIBHOTO
napaieNenunea, TUpaMuIbl, TPU3MBbL, IUJIMHpPA, KOHYCA,
mapa; ymMeHue u300pakaTb MHOTOI'PAaHHUKH M TIOBEPXHOCTH
BpAIIEHHsI, UX CEYEHUS OT PYKH, C IMOMOIIBIO UYePTEKHBIX
WHCTPYMEHTOB M DIIEKTPOHHBIX  CpPEACTB;  YMETh
pacrio3HaBaTh CHMMETPHIO B  IPOCTPAHCTBE; yMETh
pacrio3HaBaTh MPaBUJILHBIE MHOTOT PAHHUKH;

[1P613- ymers omepupoBaTh MOHATUSMU: MPSMOYTOJIbHAs
CUCTEMa  KOOpPJAMHAT, KOOpPAMHATBI TOYKH, BEKTOp,
KOOpJAMHATBl BEKTOPAa, CKAJSIPHOE IPOU3BEACHUE, YIOJ
MEXJy BEKTOpamMH, CyMMa  BEKTOPOB, IPOM3BEICHHE
BEKTOpa HA YHUCJIO; HAXOAUTh C TOMOIUBIO  HM3YyYCHHBIX
(GopMysl KOOpAMHATHI CEpEeAMHBl OTPE3Ka, PACCTOSHUE
MEXY IBYMS TOUKAMH
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OCYIIECTBJICHUU KOMMYHUKAIIHH, CIIOCOOHOCTD K
COYYBCTBHIO U COTIEPEKUBAHUIO;

MPP16-comnmanbpHbIX HaBBIKOB, BKIIOYAIOMINX CIIOCOOHOCTE
BBICTPAUBATh OTHOILICHUS C IPYTHUMHU JIIOAbMU, 3800 TUTHCH,

MIPOSIBJIATh UHTEPEC U pa3peniaTb KOH(INKTHI

OK 04 D¢ dexruBHO
B3aMMO/ICMCTBOBATh U
paboTath B KOJUIEKTUBE U
KOMaH e

JIP26-rOTOBHOCTH K CAaMOPa3BUTHUIO, CAMOCTOSITEIIbHOCTH U

CaMOOIIPEIEIICHHIO;

-OBJIaJICHUE HaBBIKAMU yUEOHO-HUCCIIEIOBATEHCKOM,
MPOEKTHOM U COLMATIbHOM JIEATEIIbHOCTH;

OBJajieHHe YHUBEPCAJIbHBIMUA KOMMYHUKATUBHBIMU
AeCTBUAMMU:

0) coBMecCTHas AeITeJIbHOCTD:

MPKO6-moHMMAaTh ¥ UCMIOJIB30BATh MPEUMYIIECTBA
KOMaHJHOW ¥ UHJIMBUIyalbHOU paboThI;
MPKOS8-nippuHHMAaTh LIEJIH COBMECTHOU JIEATEIIBHOCTH,

OpPraHWU30BBIBATh M KOOPAMHUPOBATH JIEHCTBUSI 110 €€
JIOCTUKEHHIO: COCTABJIATH IJIaH JEUCTBUM, PACIIPEACIISITh
POJIM C YI€TOM MHEHHM yYaCTHHUKOB 00CYXKIaTh pPe3y/IbTaThl
COBMECTHOM pabOTHI;

MPK11- koopaHUPOBATH U BHITIOJIHSITH padOTy B

YCIOBUSX PEAIbHOTO, BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO
B3aMMO/JICHCTBUSI;
MPK12-ocyiiecTBisiTh MO3UTUBHOE CTpaTEru4ecKkoe
MOBEJICHUE B PA3JIMYHBIX CUTYAIUSAX, IPOSABISTH TBOPUECTBO
U BooOpaxkeHue, OBbITh WHUIMATUBHBIM. OBJageHHe
YHHMBEPCAJbHBIMH PeryJsiTUBHbIMH /1e/iCTBUSIMH

r) IPUHATHE Ce0s1 M APYTUX JIOAeH:

MPP18-npunumaTe MOTHBBI U apryMeHTbl APYTUX JIOACH
IIPU aHAJIU3€ PE3YJIbTATOB JEATEIbHOCTH;
MPP19-npu3HaBate cBO€ MpaBO U MpaBO IPYTHX JIIOJAEH Ha

OIIINOKU,

MPP20-pa3BuBath criocOOHOCTH TOHUMATH MUP C TIO3UIIMH
JIPYroro 4eyioBeKa.

[1P608-YMeTh omepupoBaTh MOHATUAMU: CIyYaWHBINA OIBIT
U CllydailHO€ COOBITHE, BEPOATHOCTh CIy4aWHOTO COOBITHS;
YMETh  BBIYUCIATH BEPOSATHOCTH C  HCIOJIL30BAHUEM
rpauuecKux METOJ0B; MPUMEHATh (POPMYIBI CIOKEHHUS H
YMHOKEHUSI BEpPOSITHOCTEH, KOMOMHATOpHbIE (aKThl U
GopMynBl TIpH peuIeHHH 3a1ad; OICHWBATh BEPOSTHOCTH
pealbHbIX ~ COOBITHI; 3HAKOMCTBO CO  CIy4alHBIMHU
BEJIMYMHAMHU, YMEHHUE TPUBOIWTH TPHUMEPHI TPOSBICHUSI
3aKOHa OOJIBIIMX YHCET B TMPHPOTHBIX M OOIIECTBEHHBIX
SIBIICHUSX;

-yMeTh CBOOOJHO OIEPHPOBATH TOHATHSIMH: CTENEHb C
HEeNbIM  TI0Ka3aTesieM, KOPEHb HaTypaJbHOW CTerneHw,
CTeMEeHb C palUOHANBHBIM TIOKAa3aTelieM, CTENEeHb C
JIEHCTBUTEILHBIM (BEIIECTBEHHBIM ) TIOKa3aTeseM, Jiorapudm
YHCclla, CHHYC, KOCUHYC U TAaHT'€HC MPOU3BOJILHOTO YHCIIA;
ITP605-ymeTs CBOOOIHO ONMEpPUPOBATh MOHATHIMH: Trpaduk
byHKIIMKA, O0OpaTHass QYHKIUSA, KOMIO3UIUA (DYHKIIHH,
TuHeHas (GYHKUMA, KBaJpaTH4Has (QYHKUHWSA, CTEHNEHHAas
byHKIMS C LedbIM  [OKaszarejeM, TPUTOHOMETPHYECKHE
byHKkuMHM, OOpaTHbIE TPUTOHOMETpUYECKHE (HYHKIIHH,
nokaszareibHas W Jorapudmuueckas ¢GyHKIMH;, YMETh
cTpouTh Tpaduku (QyHKIUH, BBHIIOIHITH MpeoOpa3zoBaHUs
rpadukoB QyHKIUH;

- yMETh HCIOJB30BaTh Tpaduku  QyHKUUNA  A7s
U3y4YCHHsI TPOLIECCOB U 3aBUCUMOCTEH NpH pelleHuH 3a]ad
U3 JpYyrux Yy4eOHBIX MPEIMETOB M M3 pPealbHON JKU3HH,
BBIpaXKaTh GOPMYIaMH 3aBUCUMOCTH MKy BETHYHMHAMH,
-CBOOOJIHO OTEpPUPOBATh MOHATHUSMU: YETHOCTh (YHKIIHH,
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OTPAaHUYCHHOCTh  (PYHKIIHH,

IKCTPEMYM byHKIUY,
3Ha4YeHus (QYHKIUU Ha

NEPUOUYHOCTD  (DYHKIIUH,
MOHOTOHHOCTb ¢byHKIUH,
HauOoJbllleE U HauMEHbILIEEe
IIPOMEXKYTKE; YMETh IPOBOJIUTH
uccienoBanue GpyHKINN;
YMETh HCIIOJIb30BaTh CBOMCTBa W rpaduku (GyHKOMN s
pelleHNsl ypaBHEHUH, HEPABEHCTB U 3a/lad C [apaMeTpamu;
n300paxkaTb Ha KOOPIMHATHOM IJIOCKOCTH MHOXECTBA
pELICHUI YpaBHEHUI, HEPABEHCTB U UX CUCTEM.

OK 05 OcymiecTBisaTh
YCTHYIO U TUCHMEHHYIO
KOMMYHHKAITUIO Ha
TOCYIaPCTBCHHOM SI3BIKE
Poccutickoit ®exnepaiuu ¢
y4eToM 0COOEHHOCTEH
COIMAITBHOTO H
KYJIbTYPHOTO KOHTEKCTa

B o6s1acTi 3cTeTHYECKOr0 BOCTIMTAHUSA:
JIP16-3cTeTnyeckoe OTHOLLIEHUE K MUPY, BKIIOYAsl 3CTETUKY
ObITa, HAYYHOTO ¥ TEXHUYECKOIO TBOPUECTBA, CIIOPTa, TpyAa
1 OOIECTBEHHBIX OTHOIIICHHUI;

JIP17-cniocoOHOCTh BOCIIPUHUMATD Pa3IMYHbIE BUIbI
HCKYCCTBA, TPAJAUILIUU U TBOPUYECTBO CBOETO U JPYTUX
Hapo/JIOB, OIIYIATh IMOLIMOHAIBHOE BO3/IEHCTBHE
UCKYCCTBA;

JIP18-yOex1IeHHOCTh B 3HAYUMOCTH JUIsl JIMYHOCTH U

oOliecTBa OTEYECTBEHHOTO W  MHPOBOTO  HCKYCCTBA,
STHUYECKUX  KYJIBTYPHBIX  TPaJulUii U  HAPOJHOTO
TBOPYECTBA;

JIP19-TOTOBHOCT K CAaMOBBIP@XEHUIO B Ppa3HBIX BHIAX
HCKYCCTBA, CTPEMJICHHE NPOSBIATH KAauyecTBa TBOPYECKOHU
JIMYHOCTH;

OByageHne yHMBepPCAJIbHBIMH KOMMYHHMKATHBHBIMH
JefiCTBUAIMHU: a) O0LIeHHe:

MPKO1-ocymiecTBisaTh KOMMYHUKAllMd BO BcexX cdepax
KU3HH;

MPKO02-pacnio3HaBath HeBepOalbHbBIE CpEACTBA OOLICHMS,
[IOHMMAaTh  3HAYEHHUE COLIMAJIBHBIX 3HAKOB,
pacrio3HaBaTh MPEINOCHUIKA KOH(DIUKTHBIX CUTyallUd |
cMsr4aTh KOH(JIUKTHI;

MPKOS5-pa3BepHyTO U JIOTHYHO M3J1araTh CBOI TOUKY

[TP607- ymeTh onepupoBaTh NOHATUSMU: CPEIHEE
apudMeTnIecKoe, MeraHa, HauboJIbIIee 1 HANMEHbIIIEE
3HAYEeHUs, pa3Max, JUCIepCusi, CTAaHJapPTHOE OTKJIOHEHUE
YHCIIOBOTO HA0Opa; yMEHUE U3BJIEKATh, HHTEPIIPETUPOBATD
uH(pOpMaLKIo, TPECTABICHHYIO B Ta0iHIaX, Ha
nuarpammax, rpaukax, OTpaXkarollyto CBOWCTBA peabHbBIX
MIPOLIECCOB U ABJIEHUI; MPEACTABIATH HH(OPMALIUIO C
MOMOMUIBIO TaOJIHI] ¥ JUarpamMmm; Uccie0BaTh
CTaTHUCTUYECKUE JIaHHbIE, B TOM YHUCJIE C IPUMEHEHUEM
rpauuecKkux METOA0B U AJIEKTPOHHBIX CPENICTB;
[TP609-ymeTs omepupoBaTh MOHATHUSMU: TOYKA, MpsMasi,
MJIOCKOCT, IPOCTPAHCTBO,  JBYTPaHHBIA  Yrod,
CKpeIlUBaIOIINecs npsimMble, napayienbHOCTh u
NEPIEeHIUKYISIPHOCTD MPSIMBIX U IIOCKOCTEH, YroJl MEXIy
IPSIMBIMU, YTOJI MEX]TY MPSAMOM U MJIIOCKOCTBIO, YTOJl MEXTY

IINIOCKOCTAMH, PaCCTOAHUE OT TOYKH [JO INIOCKOCTH,
pacCTOSAHUC MCKIY IIpAMBIMH, pPacCTOSAHUC MCKAY
IJIOCKOCTAMHU, - YMCETb UCIHOJBb30BATh IIPHU PCHICHHUU 3adaY

HN3YUCHHBIC (1)aKTLI U TCOPCMbI IUNIAHUMCETPUH; YMCHUC
OLICHUBATDL PAa3MCPhbI 00BEKTOB OKpYyXKaromero Mupa.
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3pCHHA C UCIIOJIB30BAHUCM A3BIKOBLIX CPCACTB.

OK 06 IIposBisATh
IpaXKJaHCKO-
MaTPUOTHYECKYIO
MTO3UIIUIO,
JEMOHCTPUPOBATh
OCO3HAHHOE IOBEJICHUE HA
OCHOBE TPaIUIIUOHHBIX
00L1eYEeT0BEUECKUX
IICHHOCTEH,

B TOM YHCJIE C yYETOM
rapMOHHU3aLUU
MEXHAIMOHAJIbHBIX U
MEXPETUTHO3HBIX
OTHOILIEHUW, TPUMEHSATH
CTaH/IapThI
AHTUKOPPYINLMOHHOTO
MIOBEACHHUS

-OCO3HaHHE OOYYAIOIIUMUCS POCCUHCKOM
IPaKIaHCKOU MJIEHTUYHOCTH;
LieJIeHANIPaBJICHHOE PAa3BUTHE BHYTPEHHEN MO3UIINU
JMYHOCTH Ha OCHOBE JyXOBHO-HPABCTBEHHBIX IEHHOCTEN
HaponoB Pocculickoit @denepanyu, ICTOPUIECKUX U
HAllMOHAJIbHO-KYJIbTYPHBIX Tpaauluii, GoOpMUpOBaHUE
CUCTEMbI 3HAYMMBbIX [IEHHOCTHO-CMBICIIOBBIX YCTAHOBOK,
AHTUKOPPYNIIMOHHOIO MUPOBO33PEHUS, IPABOCO3HAHMS,
JKOJIOTHYECKOU KYJIbTYpbI, CIIOCOOHOCTH
CTaBUTh LIEJIU U CTPOUTD KU3HEHHbBIE TIJIaHbI;
B yacTu rpaxkaIaHcKoOro BOCIMTAHUSA:

JIP 02 oco3HaHWE CBOMX KOHCTHTYIHOHHBIX TIpaB H
00s13aHHOCTeH, yBa)KEHHE 3aKOHA U ITPAaBOMOPAIKA;
JIPO3npunsiTHE TPaJUIIMOHHBIX HAIMOHABHBIX,

00IIIeYeNTOBEeUYEeCKUX TYMAHUCTUIECKUX H

JEMOKpPAaTHUECKUX LIEHHOCTEH;

JIP 04 TOTOBHOCTH TPOTHUBOCTOATH HIICOJIOTHHA DKCTPEMHU3MA,
HalMOHAIM3Ma, KceHO()oOuH, TUCKPUMUHALIMY 10 COLUANIBHBIM,
PEIUTHO3HBIM,

PacoBBIM, HAIlMOHAJILHBIM IIPU3HAKAM,;

JIP 05 TOTOBHOCTH BECTH COBMECTHYIO JESITETFHOCTh B HHTEpEcax
IpaXkJaHCKOro0 OOIIECTBA, y4acTBOBaTb B CaMOYIIPABICHHU B
o0mreodpa3zoBaTebHON

OpraHU3aluy U JETCKO-IOHOLIECKUX OPraHU3aLMsIX;

JIP 06 ymeHue B3auMOIEHCTBOBATh C COLIMATIbHBIMU
WHCTUTYTaMH B COOTBETCTBUH € MX QYHKIHMSIMU 1 Ha3HAUCHUEM;
JIP 07 TrOTOBHOCT K TyMaHUTapHOM U  BOJOHTEPCKOH
JeATEeIbHOCTH; ATPUOTUYECKOI'0 BOCIIUTAHUSL:

JIP 08 chopMrpoBaHHOCTH POCCHIICKOM Tpask TaHCKON
HWACHTUYHOCTH, TaTPUOTU3MA, YBaKEHHUS K CBOEMY HapoLy,
YyBCTBa OTBETCTBEHHOCTH nepen PoauHoi, ropaoctu 3a cBoi
Kpaii, cBor0 PoanHy, CBOH SI3bIK U KyJBTYpY, OPOLLIOE U
HacToslIee MHOIOHALIMOHAIBHOTO Hapoaa Poccuy;

JIP 09 LeHHOCTHOE OTHOUIEHHE K FOCYJapCTBEHHBIM CHMBOJIAM,

ITP613-ymeTs oniepupoBaTh NOHATUIAMHU: IIPSIMOYTOJIbHAS
CUCTEMAa KOOPJMHAT, KOOPIMHATBI TOUKU, BEKTOD,
KOOpJMHAThl BEKTOPA, CKAISIPHOE ITPOU3BEAECHUE, YTOJI
MEX/1y BEKTOpaMHU, CyMMa BEKTOPOB, IPOU3BEICHHE
BEKTOpa Ha YKCJIO0; HAXOIUTh C IOMOIIBIO U3Y4YEHHBIX
(bopMyJ1 KOOPIAUHATHI CEPEUHBI OTPE3KA, PACCTOSTHUE
MEX1y IByMSI TOUKAMU;

[1P614-ymeTs BBIOMpATh MOAXOMAALIMN H3YYEHHBIM MeETOJ
JUIS  peuleHusl 3aJadyd, paclo3HaBaTb MaTeMaTHUYeCKHe
GakTel M MaTeMaTU4YeCKHE MOJIeIM B MPUPOIHBIX H
OOIIIECTBEHHBIX SBJIEHUSAX, B HCKYCCTBE;

YMEHHE NMPUBOJAUTH IPUMEPBI MAaTEMaTHUECKUX OTKPBITUI
POCCUICKOM MU MHUPOBOM MaTEMATHUUYECKON HAYKH.

[TPG08- ymeTh oneprpoBaTh MOHATUSIMH: CITy4alHBIA OTIBIT
U CIy4aitHO€ COOBITHE, BEPOATHOCTh CIIYYaifHOTO COOBITHS,
YMETb BBIYUCIIATH BEPOSITHOCTh C UCIOJIB30BAHUEM
rpaduuecKkux MEeTOA0B; MPUMEHSITH (POPMYIIBI CII0KEHUS U
YMHOKEHUS BEPOSITHOCTEH, KOMOMHATOPHBIE (DaKThl U
(bopMyIIBI IPU PELLIEHUH 3a/1a4; OLIEHUBATh BEPOSATHOCTH
peasbHbIX COOBITHIT; 3HAKOMCTBO CO CITy4aiHBIMU
BEJIMYMHAMU; YMEHUE IPUBOIUTH PUMEPHI PO SABICHUS
3aKOHA OOJIBIINUX YKCEN B MPUPOIHBIX U OOIIECTBEHHBIX
SBIICHUSAX
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HCTOPUYECKOMY U TPUPOAHOMY HACIEAHI0, MaMATHHUKaM,
TpaauuusaM HapopoB Poccum, moctmxenusim Poccun B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOIOTHX U TPY/IE;

JIP 10 npeitnas yOexKIEHHOCTb, TOTOBHOCTD K CITY)KEHHIO U
3amuTe OTeuecTBa, OTBETCTBEHHOCTb 32 €ro cyb0y

OK 07 CogneiicTBoBath
COXPaHEHUIO OKPYKaroLIen
Cpenbl,
pecypcocOepeKeHuIo,
MIPUMEHSTH 3HaHUsI 00
W3MEHEHHUH KIIMMaTa,
MPUHIIMIIBI OEPEKITUBOTO
MIPOU3BO/ICTBA,

3¢ (HEeKTUBHO NEHCTBOBATH B
Ype3BbIYaHBIX

CUTYaIHsIX

JIP 29 wHe nmnpuHUMATh JCHCTBUSA, MPHHOCAIINE Bpen
OKpY’Kalollen Cpeae;

JIPP. 30 yMerp  NpOTHO3UPOBATH  HEOJATONPHSITHHIC
9KOJIOTUYECKHE MOCIIEACTBUA MPEATPUHUMAEMBIX

JEHCTBUM, IPENOTBPAILATh UX;

JIP 31 pacnmpuTh ONBIT JCATETLHOCTH  DKOJIOTHYECKOM
HaIpaBJIEeHHOCTH;

[1P604- ymeTh onepupoBaTh MOHIATUAMU: (YHKIIHS,
HenpepbIBHas (PyHKINSA, TIPOU3BOIHAS, IEPBOOOpa3Has,
OTIPE/ICIICHHBIN HHTETPAT, YMETh HAXOUTh MPOU3BOIHEIC
DIIEMEHTAPHBIX (DYHKITUH, UCIIOTB3Ys CITPABOYHBIC
MaTepHAJIbI; UCCIICIOBATH B MPOCTEUIINX CITyYasx ()yHKIHH
Ha MOHOTOHHOCTb, HAXOJUTh HANOOJBIIIHE U HAUMCHBIIIHC
3HaueHus (YyHKIMH; CTPOUTH IPa(PUKH MHOTOUIIEHOB C
MCII0JIb30BaHUEM anapaTa MaTeMaTHYecKoro aHalu3a;
MPUMEHSITH POM3BOIHYIO MIPY PEIICHUH 3a/1a4 Ha
JBUKEHHE, PEIIaTh MPAKTHKO-OPHCHTUPOBAHHEIC 3/1a4YH Ha
HauOOJIbIIINE U HAMMEHBIINE 3HAYCHHS, HAa HAXOXKICHHE
MyTH, CKOPOCTH U YCKOPEHUS;

-yMeTh  ONEpPUPOBaTH  MOHSTUAMU:  JBHUKECHHE B
MPOCTPAaHCTBE, TMOJA00HBIE (UTypel B  MPOCTPAHCTBE;
WCIIOJIb30BATh OTHOILICHHWE IUIOIIAJEH IOBEPXHOCTEH U
00bEeMOB MOJOOHBIX (PUTYp MPHU PEIICHUH 3a1a4;
[IP612-ymMeTh  BBIYMCIATH T'E€OMETPUYECKUE  BEIIMYHHBI
(mmuHa, yroi, Tuomaab, 00bEM, IUIOMIAAb IMOBEPXHOCTH),
UCIOJIB3YS U3y4eHHBIE (POPMYIIBI U METOBI.

[IK 1.1 Yurtath yeprexu
CpeIHEel CIOKHOCTH U
CJIOHBIX CBAPHBIX
METaJNTIOKOHCTPYKIIUN

JIP 25 - mHTEpec K pa3iuuHbIM chepam mpodeccHoHaTbHOM
JesITeNbHOCTH, YMEHHE COBEpILIATh OCO3HAHHBIN BHIOOD
Oynayuieit mpodeccuu U pearn30BbIBaTh COOCTBEHHBIE
YKU3HEHHbIE IJIaHBI

MPII 01- camocTosiTenbHO (OPMYIUPOBATE U
aKTyalIu3upoBaTh NpobiIeMy, paccMaTpUBaTh €€
BCECTOPOHHE;

MPII 16 - ocymiecTBIATh LieJI€HANPABICHHBIN TTOUCK

[TP609-ymeTs onepupoBaTh NOHATUSIMU: TOUKA, MIpsIMas,
IJIOCKOCTh, POCTPAHCTBO, ABYTPAHHBIN yroJl,
CKpEIlHUBaIOIINecs MpsMble, MapaieIbHOCTh U
NEPIEeHIUKYISIPHOCTD MPSMBIX U INIOCKOCTEH, YTOJl MEKIY
IPSIMBIMU, YTOJI MEX]Ty IIPSIMOM U IUIOCKOCTBIO, YTOJI MEKIY
IUIOCKOCTSIMH, PACCTOSIHUE OT TOUYKHU JI0 MJIOCKOCTH,
paccTosIHAE MEXTy IPSIMBIMH, PACCTOSTHUE MEXKIY
IUIOCKOCTSIMU; - YMETh UCIOJIb30BaTh IIPH PEILICHUH 3a7a4
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MEpPEeHOCca CPEACTB U CIIOCOOOB ACHCTBHS B
podecCHOHANBHYIO Cpeay:

MPK 08 — npuHHMAaTh 1IEJIH COBMECTHOM JEATEIBHOCTH,
OpraHu30BBIBATH M KOOPAWHUPOBATH JCHCTBUS 10 €€
JOCTH>KEHHIO: COCTABJIATH IUIaH JIEHCTBUI, paclpenesaTh
POJIH ¢ y4€TOM MHEHHUH YUaCTHUKOB, 00CYKJIaTh
pe3yAbTaThl COBMECTHOM PabOTHI;

U3y4YCHHBIE (DAKTHI M TEOPEMBI IJIAHUMETPUH; YMEHHE
OILICHUBATh pa3Mepbl 00BEKTOB OKPYKAIOIIET0 MUPA.
ITP610-ymeTs oniepupoBaTh NOHATUSIMU: MHOTOTPaHHUK,
CeueHre MHOTOTPaHHUKA, KyO, apaiesienuIe T, npusma,
nupamMua, GUrypa u NoBEpXHOCTh BPALICHUS, [IIHH/P,
KOHYC, map, cepa, ceueHus: (Gpurypsl BpamieHus,
IUIOCKOCTB, Kacaromasics chepsl, NUINHAPA, KOHYCa,
TUTOIAb TOBEPXHOCTH TTHPAMHUJIBI, IPU3MBI, KOHYCA,
HWIMH]Ipa, TUIo1aab chepsl, 00beM Kyda, MPSIMOYTOJIBLHOTO
napaieNienunea, MupaMuIbl, TPU3MbI, IWIHHIpA, KOHYCA,
nrapa; yMeHue u300pakaTb MHOTOTPaHHHUKH U TOBEPXHOCTH
BpAIEHHsI, UX CEUSHHSI OT PYKH, C IOMOIIBIO YEPTEKHBIX
WHCTPYMEHTOB U JIEKTPOHHBIX CPEJICTB;

[IK 1.5 BoinosHsATs cOOpKY
Y TIOJITOTOBKY 3JIEMEHTOB
KOHCTPYKIUH 10| CBAPKY

JIP 25 - uHTepec K pa3nuyHbIM chepam npoeccuoHaNbHON
NeSITeNIbHOCTH, YMEHHE COBEPLIATh OCO3HAHHBINA BHIOOD
Oynmymiei nmpodeccuu U peain30BhIBaTh COOCTBEHHBIS
KU3HEHHBIE TIaHbI

MPII 01- camocrosTensHO GOPMYIUPOBATH U
aKTyaJlu3upoBaTh MpoOiIeMy, paccCMaTpUBaTh ee
BCECTOPOHHE;

MPII07- pa3BuBaTh KpeaTUBHOE MBIILICHUE ITPU PEIICHUU
KU3HEHHBIX MPoOIIeM;

[1P611-ymeTs omepupoBaTh NOHATUAMU: JBHXKEHHE B
MPOCTPAHCTBE, TNOJOOHbIE (UIyppl B  IPOCTPAHCTBE;
WCIOJIb30BaTh OTHOILIECHHWE IUIOMIAIEH MOBEPXHOCTEN U
00bEeMOB MOJOOHBIX (PUTYp MPHU PEIICHUH 3a1a4;
[IP612-ymMeTr  BBIUYMCHATH T'E€OMETPUYECKUE  BEIIMYHHBI
(mmuHa, yroj, Tomaab, 00bEM, IUIOMIAAL MOBEPXHOCTH),
UCIIOJIB3YS U3y4eHHBIE (POPMYIIBI U METOMBI.
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1.3 IlpumeHeHHe JJIEKTPOHHOr0 O0y4YeHUS] M TEXHOJOTHIl JTUCTAHIUOHHOIO
o0pa3oBaHus

Peanuzanus coaep:kaHus MporpaMmbl BO3MOXHA C MPUMEHEHHEM 3JIEKTPOHHOTO
o0Oy4eHUsT U TEXHOJIOTUU JUCTAHIIMOHHOTO O0pa30BaHUsA, OTKPBHITHIX 00pa30BaTEIbHBIX

pPECYpCOB.

1.4 Peanu3aums coep:KaHusi MporpaMmMbl i o0yyarommxcs ¢ OB3

Peanuzauus copepxkanusi o0pa3oBaTeIbHON MPOrpaMMbl U KOHTPOJIb PE3YJIbTATOB
€€ OCBOEHHUS HJisi OOy4alollUXCS C OrPAaHWYEHHBIMH BO3MOXHOCTSIMU 3J0pPOBbS U
MHBAJUAOB OPraHu3yeTcs C YYEeTOM OCOOEHHOCTEH HMX NCUXO(PHU3NYECKOTO pPA3BUTHA,
WHIUBUIYATIbHBIX BO3MOKHOCTEH U COCTOSIHUS 3/10POBbS.
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2. CTPYKTYPA U COAEPKAHUE

OBIIEOBPA3OBATEJBHON YYEFHOM JUCIUILINHBI

2.1. O0bem o0meoOpazoBaTeJbHOH Y4YeOHON IMCHUIIMHBI
HATPY3KH

U BHIbI Yy4yeOHOH

Bup yyeOHol padoThI Oovem uacoe

OobOpa3oBaTesibHasi HArpy3Ka (Bcero) 292
CamocrosiTeqibHass padora -
Y4yeOHass Harpy3ka BO B3aUMOJCHCTBMH C NpemnojaBaTesieM 274
(Bcero)
B TOM YHCJIC:

Teoputnueckoe o0yueHue 216

71a00paTOpPHBIC 3aHITHS

PAKTUYECKUE 3aHATHUS 58

ITpodeccroHanbHO OPUEHTUPOBAHHOE COJICPIKAHKE 56
B TOM YHUCJIE:
TEOPUTHUYECKOE OOyUeHUE 4
NPaKTHYECKOE 00yUeHus 52
CamocTosrenbHas pabota o0ydarornierocs (BCero)
B TOM YHUCJIE:
caMocCTosTeNbHasE paboTa HaJl MHAMBUAYAIBHBIM MPOEKTOM (eciu
PEyCMOTPEHO)
Koncynpranuu 12
HUmozcosas ammecmayus 6 popme IK3ameHna 6
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2.2. TemaTu4ecKkui J1aH U coaep:kanue Jucuumianuel «0O00.03 MATEMATHUKA»

Haumenosanue pazoenoe | Codepicanue yueonozo mamepuana (0CHO8HOe U RPOdeccuoHanbHo-opueHmuposanHoe), Oovem Dopmupye
u mem Jlabopamopuvie u npakmuyeckue 3anamus (NPUKIAOHON MOOYIb NPU HATUYUL) uacoe Mule
KomnemeH
uuu

1 2 3 4
Ocnognoe codepicanue
Pazoen 1. Iloesmopenue 17
Kypca mamemamuKxu OK-01,
OCHOGHO WIKOIbl OK-02,
Tema 1.1 Lens u 3agaumn Conepkanue yaeOHOTO MaTepHaa 2 OK-
MaTEMaTHKHU IIPH OCBOCHUH | ba3oBbIe 3HAHUS U YMEHHS 110 MaTeMaTUKE B MPO(ECCHOHATHHON U B IOBCETHEBHOM 03, OK-04,
CICIHAIBHOCTH JCSITCITEHOCTH. OK-05,
Tema 1.2 ConepkaHne yueOHOT0 MaTepuaa 2 OK-086,
Yucna v BHIYUCIEHUS. JleficTBUSI Ha/T TTOJIOXKUTEIHLHBIMH M OTPHUIATEIIbHBIMUA YUCIIAMH, OOBIKHOBEHHBIMH U OK-07
BBIpa}KeHI/IH T ACCATUYHBIMHA I[pO6SIMI/I. IIK 1.1
npeoOpa3oBaHus JleiicTBus co cTeneHsiMU, (JOPMYJIIbI COKPAIIEHHOTO YMHOKEHUSI. K 1.5
Tema 1.3. IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COJepKaHMe (COMepPKAHUE MPUKJIATHOTO MOTYJIS)
['eomeTpust Ha MIIOCKOCTH Buapl miockux Guryp u ux miomais.

[IpakTHKO-OpUEHTUPOBAHHBIE 337]a4l B Kypce T€OMETPUHU Ha TIOCKOCTH

[Ipaktnueckoe 3ansTue Nel [IpakTHKO-OpUEHTUPOBAHHBIE 334a4U B Kypce T€OMETPUHU Ha 2

IJI0CKOCTH
Tema 1.4 Coneprkanue yaeOHOro MaTepuaa
IIporeHTHbie BouucieHuss | IIpocTbie MpoLeHTsl, pa3Hble ciocoObl UX BbluucieHus. Cll0)KHbIe IPOLIEHTHI

[Ipaktuueckoe 3anarue Ne2 [TpocTbie mpOLEHTHI, pa3HbIE CIIOCOOBI UX BBIYUCIICHUS. 2

[Ipaktuueckoe 3anstue Ne3 Cii0xKHbIE IPOLEHTHI 2
Tewma 1.5 ypaBHEeHUS U CopepxaHue yueOHOTro MaTepralia
HEpaBEHCTBA JluneiiHble, KBaJpaTHbIE, APOOHO-IIMHEHHBIE YPaBHEHUSI U HEPABEHCTBA

[IpakTueckoe 3anarue Ned JIuneliHbIle, KBaIpaTHbIE, TPOOHO-TUHEHHbBIC YpaBHEHUS U 2

HEpPaBEHCTBA
Tema 1.6 Cuctembl Conepxanue yueOHOTO MaTepuaa 4
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YPaBHEHUI U HEPABEHCTB

CriocoOblI penieHus cucTeM JUHEHHBIX ypaBHeHUH. [lonsTus: maTpuna 2x2 u 3x3,
onpenenutenb Matpuiibl. Meton [Maycca. Cuctembl HeTUHEHHBIX ypaBHeHUH. CrUCTEMBbl
HEPABEHCTB

Tema 1.7 Bxogunou

Coneprkanue ydeOHOro MaTepuania

KOHTPOJIb Boruncnenus u npeoOpa3oBaHusl. YpaBHEHHs U HepaBeHCTBA. ['eoMeTpusi Ha MIIOCKOCTH

KontponpsHas pabora 1
Paznen 2 Ilpsimbie u 15 OK-01,
MJIOCKOCTH B OK-03,
NPOCTPAHCTBE OKO04, OK-
Tema 2.1. Conepsxanne yaeOHOro Marepuasia 2 07
OCHOBHBIE  TIOHATUSA [Ipenmer crepeomeTpun. OCHOBHBIE MOHATHS (TOYKA, MIpsiMasi, MJIOCKOCTh, IPOCTPAHCTBO). K 1.1
CTEePEOMETPHIL. OcHoBHbIe akcuoMbl cTepeomeTpun. [lepecekatomiuecs, mapanienbHble U CKPEIIHBaIOLUECs K 1.5
PacIIOI0KEHHE IPSIMBIX U npsivele. [Ipu3Hak 1 cBOHCTBO ckpentuBaronuxcs npsiMbix. OCHOBHBIE TPOCTPAHCTBEHHbIE
IJIOCKOCTEN urypsr.
Tema 2.2. Conepsxanne yaeOHOrOo Marepuasia 4
[Mapannensuocts npsiMeix, | IlapannensHsle npsMas u miockocts. Onpenenenue. [Ipusnak. Cpolictsa (¢
MPAMOM U TIJIOCKOCTH, nokazatenbcTBoM). [lapannensueie miockoctu. Onpenenenue. [Ipusnak. CoiicTsa (¢
IJIOCKOCTEHN nokazaTenbeTBoM). Terpasap u ero snemeHTsl. [lapannenenunen u ero anemenTobl. CBoicTBa

MPOTUBOMOJIOKHBIX TpaHel U TraroHanen napamienenumnena. [loctpoenne ceuenuid. Pemmenue

3a/1a4.
Tema 2.3. Copepxanue yueOHOro Marepuasna 2
[lepneHuKyIApHOCTD [lepnenaukynspusie npsamele. [lapannenbHble npsAMble, MEPIEHIUKYISPHBIE K INIOCKOCTH.
MPSAMBIX, MPSAMOHN U [Ipu3Hak nepneHauKyIIPpHOCTH IPSAMOM U INIOCKOCTH. J[0Ka3aTenbCTBO.
IIJIOCKOCTH, TJIOCKOCTEN [lepnengukynssp u HakinoHHas. llepnennukynspueie  miockoctu. [Tpu3nak

NEepIEHIUKYISIPHOCTH MIocKocTel. JlokasarenbcTBo. PaccTosiHus B IpoCTpaHCTBE
Tema 2.4. Cogepxanue yueOHOro Marepuana 2
Teopema 0 Tpex Teopema o Tpex nepneHAuKyIsspax. J[oka3aTenbCTBO. YTo1 MEXy NPSIMOU U MIOCKOCTHIO.
NEPIEHIUKYIIApax Yron MCKIAY IIIOCKOCTAMU
Tema 2.5. Ilapannensueie, | IlpodeccnoHaIbHO-OPHEHTHPOBAHHOE COJlepPKkaHue (coaepKaHue MPHUKJIAJTHOT0 MOAYJIS)
NIEPIEHIUKYIIIPHBIE, AxcruoMsl crepeoMeTpui. [lepneHIMKyIIpHOCTE  NPSMOM U IIOCKOCTH, NapajlIeIbHOCTh
CKPEIIMBAIOIIHUCCS TIPSIMBIC | NBYX MPSAMBIX, EPIEHAUKYIIAPHBIX INIOCKOCTH, IIEPIIEHIUKYIAPHOCTD IUIOCKOCTEN

IIpakTnueckoe 3anarue Ne5 IIpsimble U INIOCKOCTU B IPOCTPAHCTBE 2

[IpakTnueckoe 3anarue Ne6 IlepneHIuKyIIpHOCTD IPSIMON U TUNIOCKOCTH 2

Tema 2.6.

Copepxannie yueOHOTO MaTepuana
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Pewmenne 3anau. [Ipssmele u
IJIOCKOCTH B IIPOCTPAHCTBE

Pacnonoxenue npsMbIX U INIOCKOCTEN B IIPOCTpaHCTBE. [lepneHuKyIspHOCTD U
NapaJuIeIbHOCTD NPSAMBIX U II0cKocTed. CKpemuBaromuecs npsimble

KonTtponpsHas pabora 1
Pa3nen 3. KoopauHatsl u 13 OK-02,
BEKTOPBHI OK-03,
Tema 3.1 CopepxaHue yaeOHOTO MaTepralia 2 OK04, OK-
JlekapTOBbI KOOpAUHATHI B | JleKapTOBBI KOOpAUHATHI B IpocTpaHcTBe. [IpocTelinme 3ajaun B KOOpAMHATAX. 07
npocTpancTBe. Paccrosinue | PaccrosiHre Mex Ty IByMsl TOUKAMHU, KOOPIUHATHI CEPEANHBI OTPE3Ka K 1.1
MEXy TBYMSI TOUKAMU. IIK 1.5
Koopaunarts! cepenunbl
OTpe3Ka
Tema 3.2 Conepkanue y4eOHOTo MaTepuasa 4
Bekropsl B mpoctpanctBe. | Bextopel B mpocTpaHcTBe. Cll0’K€HUE U BBIYUTAHUE BEKTOPOB. Y MHOKEHHE BEKTOPA HA
YT0 MeX/y BEKTOPAML. yucio. Kommianapusie BekTopbl. CKalisipHOE TPOM3BEACHIE BEKTOPOB. Pa3nokenne BekTopa
CkanspHoe Tpou3BefeHne | 110 TPEM HEKOMILUTaHAPHBIM BeKTOpam. KOOpAMHATEI BEKTOPA, CKATIIPHOE NPOU3BEICHHE
BEKTOPOB BEKTOPOB B KOOPAMHATAX, YTOJ MEXKIy BEKTOPaMH, YTOJI MEXIY MPSMOM U TUIOCKOCTBIO, YTOJI
MEXY IJIOCKOCTSIMU. Y PaBHEHHUE IUIOCKOCTH. ['€OMETpUUYECKUI CMBICI ONTPEACTUTENS 2X2
[IpakTueckoe 3anarue Ne/ «CrioxeHHe U BBIYUTAHHE BEKTOPOB) 1
[TpakTueckoe 3anatue Ne8 «CkansipHoe IpPOU3BEICHHE BEKTOPOB) 1
Tewma 3.3 IIpaktuko- IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COJepKaHMe (COMepPKAHUe MPUKJIATHOT0 MOTYJIS)
OpHeHTUpOBaHHbIC 3aaun | KoopauHaTHas IIIOCKOCTh. BeIunciaeHne pacCTOSHUM U IJI0ONIaiel Ha TUIOCKOCTH.
Ha KOOPAMHATHOM KosinuecTBeHHbIE pacueThl
ILTOCKOCTH [IpakTuueckoe 3anstue Ne9 KoopaumnatHas miockocTh 2
[IpakTuueckoe 3anstue Nel() Boruncienue paccTOSHUHN U IUIONMIAACH HA MIJIOCKOCTH 2
Tema 3.4 Coneprkanne yaeOHOro MaTepuasa
Pemenue 3aaau. JlexkapToBbI KOOPAUHATHI B TPOCTpaHcTBE. BekTophl B pocTpancTBe. CloxeHne u
KoopauHaTel ¥ BEKTOPBI BBIYMTAHHUE BEKTOPOB. Y MHOXKEHHE BeKTopa Ha uncio. KoMmnanapusie BeKTopbl. CKaasipHOe
MpoU3BeCHNE BEKTOPOB. PaznoskeHue BeKTopa Mo TpeM HEKOMIUTAHAPHBIM BEKTOPaM.
[Ipocreiimue 3anaun B koopauHaTax. KoopauHaTel BEKTOpa, pACCTOSHUE MEX]TY TOUKaAMHU,
KOOPAMHATBI CEPEIUHBI OTPE3KA, CKATAPHOE IPOU3BEACHUE BEKTOPOB B KOOPAUHATAX, YTOJI
MEK]ly BEKTOpPaMH, YTOJl MEXAY NPSAMOU U TNIOCKOCTBIO, YTOJ MEXIY MIIOCKOCTSIMHU
KonTpospHas pabota 1
Pa3znen 4. OcHOBEI 32 OK-01,
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TPUTOHOMETPHU.
Tpuronomerpuveckue
dyHKkuun
Tema 4.1 CopepxaHue yaeOHOTO MaTepralia 3
Tpuronomerpuueckue Panuannas mepa yria. IloBopot Touku BOKpyr Hayasia koopauHat. OmpeeneHue cunyca,
(YHKIMH IPOU3BOIHBHOTO KOCHHYCa, TAHI'€HCA U KOTAaHI'€HCa. 3HAKU CHHYCA, KOCHHYCA, TAHI'€HCA U KOTAHI'€HCA I10
yria, yncia. PaguanHas 1 | 4eTBEPTAM. 3aBUCUMOCTb MEXJy CHHYCOM, KOCUHYCOM, TAHT'€HCOM M KOTaHI€HCOM OJHOI0 U
rpajycHasi Mepa yria TOTO K€ yIJia
[IpakTueckoe 3anarue Nell «3aBUCUMOCTh MEX/ly CHHYCOM, KOCUHYCOM, TAHT€HCOM U 1
KOTaHI'€HCOM OJTHOTO U TOTO K€ YIJiay
Tema 4.20cHOBHBIE Coneprxkanne yaeOHOro MaTepuaa 2
TPUTOHOMETPUYECKHUE Tpuronomerpuueckue ToxaecTsa. CUHyc, KOCUHYC, TAHT'€HC U KOTaHT'€HC YIJIOB O U - O!.
TOXJIECTBA. DopMyIIBEl TPUBEICHUS
@DopMyITel IPUBEIEHUS [IpakTueckoe 3anarue Nel2IIpeobpazoBaHue TPUTOHOMETPUUECKUX BbIPAXKEHHM 1
Tema 4.3 Conepkanne yaeOHOTo MaTepuaa 4
Cunyc, KOCHHYC, TAHT€HC CyMmma u pa3HOCTh cMHYCOB. CyMMa M pa3HOCTh KOCHHYCOB. CMHYC M KOCHUHYC JBOMHOTO
CYMMBI M Pa3HOCTH JIBYX yria. @opMyIibl MOJIOBUHHOTO yria. [IpeobpazoBanusi CyMMbl TPUTOHOMETPUUECKHUX (YHKIIHMA
YTI0B B NIPOU3BEICHUE U MPOU3BECHUS B CyMMY. BbIpaskeHue TpuroHoMeTpudeckux QyHKIui
CHHYC 1 KOCHHYC Hepe3 TAHICHC MOJIOBMHHOTO apTYMEHTA. [Tpeo6pazoBanus mpocTeHIINX
NBOiHOTO yria. dopmyner | TPHTOHOMETPHYECKUX BRIPAKEHHH
TOJIOBMHHOTO YTJIa HpaKTI/Iqechoe 3anstue Nel3 «IIpeoOGpa3oBanusi MPOCTEHIINX TPUTOHOMETPUUYECKUX 1
BBIPKEHUI»
Tema 4.4 CopepxaHnue yueOHOro Marepuaia 2
DyHKIUK, HX CBOWCTBA. OO6uacTh onpeesieHnsl © MHOXKECTBO 3HaueHur (pyHkmii. YETHOCTh, HEUETHOCT,
Croco06bl 3a1aHus nepuoANIHOCTh (GyHKIMNH. CriocoObI 3a1anus GyHKITUH
GbyHKIMMA
Tema 4.5 Copepxanue yueOHOro Marepuala 2
Tpuronomerpuyeckue OO6nacTh onpeaeneHus © MHOKECTBO 3HAYCHHI TPUTOHOMEeTpuuecKuX GpyHKkuu. YETHOCTS,
(GyHKIMH, UX CBOWCTBA U HEYETHOCTH, IEPUOIUIHOCTH TpUroHOMeTpuueckux ¢yHkiuii. CBoiicTBa u rpaduku QyHKIUN
rpaduxu y=C0SX,y=sinXx,y=tg X, y=ctg X.
Tema 4.6 Coneprxanue yueOHOTO MaTepuana
ITpeoGpazoBanue rpagukoB | CkaTre ¥ pacTsDKEHHUE TPaUKOB TPUTOHOMETPUIECCKUX (PYHKIIHA.
TPUTOHOMETPUUYECKUX IIpeoOpazoBanmne rpauKoB TPUTOHOMETPHUECKUX (YHKIIHIA
byHKIHA [Ipaktuueckoe 3anatue Nel4 Cxxatue u pacTsikeHHe rpadUKoB TPUTOHOMETPHUECKUX 2

OK-02,

OK-

03, OK-04,

OK-05,
OK-06,
OK-07

K 1.1

IIK 1.5
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GbyHKIUH.
[TpeoOpazoBanue rpauKOB TPUTOHOMETPUIECKUX (PYHKITHIA

Tema 4.7 Onucanue
HpOI/I?;BOIICTBeHHI)IX

IIpodeccuonaIbHO-OPHEHTHPOBAHHOE COJEeP:KAHUE (COEePKAHUE TPUKJIATHOTO MOIYJIA)

Vicnonp3oBaHue CBOMCTB TPUTOHOMETPUYECKUX (YHKIMI B MPO(PeCCHOHAIBHBIX 3a/1a4ax

IIPOLIECCOB C [IpaxTueckoe 3anarue Nel5 Vcnonb3oBaHue CBOMCTB TPUTOHOMETPUYECKUX (DYHKIUH B 2
MOMOIIIBIO TPaHKOB npodeccHOHANBHBIX 33a1a4uax. 2
byHKIni [IpakTnueckoe 3anarue Nel6 Vcnonbp3oBaHue CBONCTB TPUTOHOMETPUYECKUX (DYHKIUH B
npodecCHoHANBHBIX 3aa4ax.
Tema 4.8 OOGpartnbie Conepxkanue yueOHOTo MaTepuaa 1
TPUTOHOMETPUYECKHUE OO6paTHble TpuroHoMerpuueckue GyHkuu. Vx cBoiictBa u rpagpuku
byHKIIUN
Tema 4.9 Coneprkanue yaeOHOTO MaTepuasa 5
Tpuronomerpuueckue VYpaBHeHue COS X = a. YpaBHenue Sin X = a. YpasHenue tg X = a, ctg X = a. Pemenue
ypaBHEHUS W HEPABEHCTBA | TPUTOHOMETPUYECKHX YPAaBHEHUI OCHOBHBIX TUIIOB: IPOCTEHIINE TPUTOHOMETPUYECKHE
ypaBHEHHUS, CBOSIINECS K KBaIpaTHBIM, pelllaeMble pa3siookKeHHEM Ha MHOXKHUTEIH,
ongHopoHbIe. [IpocTelime TpPUroHOMETPUYECKUE HEPABEHCTBA.
[Mpaktrueckoe 3anstue Nel7 TpuroHoMeTpruecKkrue ypaBHEHHUs COS X = @, Sin X = a, tg X = a, 1
ctgx = a. 1
[IpakTuueckoe 3anstue Nel8 IIpocreitme TPUrOHOMETPUYECKHE YPAaBHEHUS, CBOISIINECS K
KBaJPaTHBIM, DPEIIAEMbIE PA3JIOKEHUEM HAa MHOKHUTEIH, O JTHOPOJHBIE.
Tema 4.10 Cucremsl Copepxanue yueOHOro Marepuala 1
TPUTOHOMETPUUECKUX CucreMbl IPOCTEUIINX TPUTOHOMETPUUYECKUX YPABHEHUI
ypaBHEHU M
Tema 4.11 Cogepxanue yueOHOro Marepuala
Pewrenue 3agau. OcHOBBI [IpeoOpazoBanue TPUTOHOMETPUUECKUX BBIPAKEHUH. PellieHrne TpuroHoMeTpuyecKux
TPUTOHOMETPUHU. ypaBHEHUI U HEPABEHCTB B TOM YHCJIE C HCIIOJIb30BAaHHUEM CBOMCTB (DYHKIIHIA.
TpI/IFOHOMCTpI/I‘IeCKI/Ie KOHTpOJ'ILHaH pa60Ta 1
GbyHKIIH
Paznea 5. 6
KommiekcHble ynciaa
Tema 5.1 Coneprxanue yueOHOTO MaTepuana 2
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KomriiekcHble uncia

[TonsTre koMiekcHOro unca. ConpsyKeHHbIe KOMIUIEKCHbBIE YHUCIIa, MOAYJIb U apTyMEHT
KOMIUIEKCHOTO yucaa. PopMa 3arucu KOMIUIEKCHOIO YHcia (TeoMeTpudecKas,
TPUTOHOMETpHUYECKas, anredbpanyeckas). Apupmerndeckue AUCTBUS C KOMIUIEKCHBIMU
YUCIIAMU

Tema 5.2
HpI/IMeHeHI/IC KOMIIJICKCHBIX
qucen

Conepixanue ydaeOHOro MaTepuaia

Bremmonanenue pacuycTOB C MOMOIIBIO KOMIIJICKCHBIX YHUCCII. HpI/IMepBI HCIIOJIb30BaHUA
KOMINJICKCHBIX YHCCJI

[IpaxTueckoe 3anarue Nel9 JleficTBUS ¢ KOMIJIEKCHBIMH YUCIIaMU 2
[IpaxTueckoe 3anarue Ne20 BrinonHeHne pacyeToB ¢ OMOIIbIO KOMIIEKCHBIX YHCET 2
Pasnean 6. IlpousBognas 34 OK-01,
(yHKIUH, ee TPUMEHEHH e OK-02,
Tema 6.1 Conepxkanue yaeOHOTO MaTepuasa 2 OK-
[ToHsiTHE TPOU3BOTHOM. Ompenenenre YUCIOBOM MOCIEA0BATEILHOCTH U CIIOCOOBI ee 3a1anus. CBOMCTBA YHCIOBBIX 03, OK-04,
®dopmyIBl 1 TIpaBHUIIA nocieaoBarenbHocTel. Onpenenenue npesena nociea0BaTeIbHOCTU. Briunciennue npeaenon OK-05,
nudpepeHIIpoBaHUS nocienoBarenbHocTel. [Ipenen ¢pyakiuu Ha 6eckoHeuHocTH. [Ipenen pyHKIMM B TOUKE. OK-06,
[Ipupamenue aprymenra. [Ipupamenue ¢GyHKIuy. 3a1auu, TPUBOIAIINAE K TIOHATHIO OK-07
Mpou3BOHOM. OnipenieneHrne Npou3BOJHON. AJITOPUTM OTHICKaHUS MPOU3BOTHON K 1.1
Tema 6.2 Copepxanue yueOHOro Marepuaa 3 K 1.5
[IpousBoiHBIE CYMMBI, dopmyiel quddepenuupoanus. [Ipasuna quddepeHmpoBaHus
Pa3HOCTH MPOU3BEICHUS, [Ipaktuueckoe 3anarue Ne2l «Dopmysnsl quddepeHInpoBaHM 1
YaCTHOTO [Ipaktuueckoe 3anstue Ne22 «IIpauna nuddepeHunpoBanus» 1
Tema 6.3 Copepxanue yueOHOro Marepuaia 3
[IpousBoaHbIE Omnpenenenue cinoxxaor Gpyakuun. [Ipon3BoHAsS TPUTOHOMETPUUSCKUX (DYHKIIHH.
TPUTOHOMETPHUYECKHUX [IpousBoHas Cl0XKHON QYHKIIMH
¢Gynxuuii. [IpousBoanas [Ipaktuueckoe 3anarue Ne23 «IIpousBogHas CloXHON GYHKIIUN 1
CIIOXHOU (DYyHKIIHH
Tema 6.4 Cogepxanue yueOHOro MaTepuala 2
Ilonsatre o HenpepbiBHOCTH | [TonsaTue HenpepbiBHOM PyHKIIMU. CBOMCTBA HepepbIBHOU PpyHKIIMU. CBSI3b MEXTY
¢bysakun. Meroa HEMPEePBIBHOCTHIO U AP PEPEHIIUPYEMOCThIO (DYHKIIMH B TOUKE. ANTOPUTM PEIICHUS
HHTEPBAJIOB HEpPaBEHCTB METOJIOM UHTEPBAJIOB
Tema 6.5 Cogepxanue yueOHOTO MaTepHrala 2
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I'eomerpuueckuii u
(bU3NIEeCKUN CMBICI
MPOU3BOJHOMN

I'eomeTpuyueckuii CMbICT MPOU3BOAHON (PYHKIIMU — YTIOBOH KO(DOHUIIMEHT KacaTelbHOH K
rpaduKy GyHKIIMH B TOUKE. Y PaBHEHUE KacaTelIbHOU K rpaduky GyHKIHUA. AITOPUTM
COCTaBIICHHUS YpPaBHEHUsI KacaTelbHOH K rpaduky dynkimn y=Ff(X)

Tema 6.6
dusuyeckuili CMBICH
IIPOU3BOIHOM B

Conepixanue yqaeOHOro MaTepuaia

Ouznyeckuil (MEXaHUUECKUI) CMBICI IPOU3BOAHON — MTHOBEHHAsl CKOPOCTh B MOMEHT
BpemeHu t: v=S"' (t)

npoheccHOHATBHBIX [IpaxTnueckoe 3anarue Ne24 @uznueckuil (MEXaHUUECKU) CMBICT IPOU3BOAHOMN — 2
3amadax MT'HOBEHHAsi CKOPOCTh B MOMEHT BpemeHnH t: v = S’ (t)
Tema 6.7 Conepxanue yaeOHOTo MaTepuasa 4
MOHOTOHHOCTH (PYHKLIHH. Bo3spacranue u yopiBaHue (pYHKIIMH, COOTBETCTBUE BO3PACTaHUS U YObIBaHUS (DYHKIIMH 3HAKY
Touxku 3xcTpEMyMa pon3BoJHOM. [IoHATHE MPON3BOIHOM BBICILIETO MOPSAKA, COOTBETCTBUE 3HAKA BTOPOI
MIPOU3BO/IHOM BBIMYKJIOCTH (BOTHYTOCTH) (YHKLIMH Ha OTpe3Ke. 3a/laull Ha MaKCUMYM U
MUHUMYM. [oHSATHE acCHMIITOTHI, CIOCOOBI UX OMpPEeNIeHUs. AJITOPUTM HCCIEA0BAHUS
(GYHKIMY U IOCTPOEHUS €€ Irpaduka ¢ MOMOUIbI0 TPOU3BOJHOM.
Jpo6Ho-nuHelHas QyHKIMS
Tema 6.8 HccnenoBanue Copnepxanue yueOHOro Marepuala 4
(YHKIIUNA U IOCTPOCHHE HccnenoBanue GyHKIIMM HA MOHOTOHHOCTD U TIOCTPOEHHE TPpaHKOB.
rpauKoB
Tema 6.9 HauGomnbiiee u Copepxanue yueOHOro Marepuaa 2
HauMEHbIIIee 3HAYCHUS Haxoxaenne HaubobIIero 1 HaMMEHbIIEro 3HaYeHU (PyHKIUH, TOCTpOeHUE rpapuKoB
byHKIIH MHOTOUJIEHOB € MCIIOJIb30BAaHUEM allapaTa MaTeMaTHYECKOI0 aHaIu3a
Tema 6.10 Haxoxnenue IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COepKaAHMeE (COAePKAHUE TPUKJIATHOTO MOTYJIS)
ONTHMAJIBHOIO pe3ynbTaTa | Haumensliee u Haubosblee 3Ha4eHne PyHKIMN
¢ noMo1npto npousBoaHoil | [Ipaktuueckoe 3anarue Ne25 Hanmenbiiee u HauOompliee 3HaueHUE PYHKINUN 2
B [IPAKTUYECKUX 3a/1auax IIpaktuyeckoe 3ansTue Ne26 Haumensblee 1 Hanbosbliee 3Ha4YeHUE PYHKIUH 2
[Ipaktuyeckoe 3anstue Ne27 Haumensbliee 1 Haubosibliee 3Ha4YeHUE PYHKIMH 2
Tema 6.11 Pemenue 3agau. | Coneprxanue yueOHOTO MaTrepuala
[IpousBonnas ¢pynkuuu, ee | opmynsl u npasuia quddepenunponanus. MccnenoBanue GyHKINUNA ¢ TOMOIIBIO
NpUMEHEHHE npou3BoiHoM. Hanbosbiiee 1 HauMeHblee 3Ha4eHUs] QYHKIMH
KonTponpHas pabota 1
Pazpea 7. 44 OK-01,
MHOrorpaHHuKM M OK-02,
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TeJa BpallCeHUusl

Tema 7.1 Bepmunsl, Copneprxanue yueOHOTO MaTepuaa 2
pebpa, rpanu [Tonsitue MHOTOTpaHHUKa. Ero snemenTsl: Bepmunsl, pedpa, rpanu. J(uaroHass.
MHOTOT'paHHUKA Ceuenue. Boltykiible 1 HEBBIITYKJIbIE MHOTOI'PAHHUKU
Tewma 7.2 [Ipuzma, ee ConepxaHue yueOHOTO MaTepralia 2
COCTaBJIAIOIINE, CCUCHUE. [Tonstue npusmel. Ee ocHoBaHus u OokoBble TpaHu. BricoTa nmpusmel. [Ipsmas u HakiioHHAs
[Ipsimas u npaBunIbHAS npusMa. [IpaBunbsHas npusma. Ee ceuenue
MIPU3MBI
Tema 7.3 Conepkanue yaeOHOTo MaTepuaa 2
[Tapannenenunen, Kyo. [Tapannenenurnen, CBOMCTBA MPSIMOYTOJILHOTO Mapayuienenunesaa, kyo. Cedenue kyoa,
Ceuenue ky0a, rapajuiesIennIe1a
napajuiefienuneaa
Tewma 7.4 [upamuna, ee Conepxkanue yaeOHOTO MaTepuasa 2
COCTaBJISIOIINE, CCUCHUE. [Inpamuna u ee anementsl. Ceuenue nupamuasl. [IpaBunpHas nupamuga. Y cedeHHas
[IpaBunbHas nupamMuja. nMpamuaa
VYceueHHas nupamuaa
Tema 7.5 Copnepxanue yueOHOro Marepuala 2
boxoBas u nosiHas [Tmomaae 60KOBOM M MOJIHOW OBEPXHOCTH MPHU3MBI, TUPAMHUIBI
IMOBEPXHOCTD MPU3MBI,
MAPaMU/IBI
Tema 7.6 Cummerpus B Copepxanue yueOHOro Marepuala 2
KyOe, mapasuiesnenumnese, CuMMeTpHsl OTHOCUTEIBHO TOYKHU, IPSIMOH, MiockocTu. CuMMeTpus B Kyoe,
MpU3Me, MUpaMuIe napajuieJenuIeae, npusmMe, Iupamuae
Tema 7.7. IIpumepsnl IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COIepKaHMe (COMePKAHNE MPUKJIATHOTO MOTYJIs)
CUMMeTpuUii B mpodeccun CuMMeTpHs B IPUPOJIE, APXUTEKType, TEXHUKE, B OBITY
[Ipaktueckoe 3anarue Ne28 IIpumepsl cummeTpuii B mpodeccuu 2
[Ipaktuueckoe 3anarue Ne29 Ilpumepsl cummeTpuii B mpodeccuu 2
[Tpaktueckoe 3anarue Ne30 Ilpumeps! cummeTpuii B mpodeccuu 2
Tema 7.8 IlpaBuiibHbIE Copneprxanue yueOHOTO MaTepuana
MHOTOTPaHHUKH, UX [loHaTHe npaBUIbHOTO MHOTOrpaHHUKA. CBOMCTBA MPABUIIBHBIX MHOTOTPAHHUKOB
CBOICTBa IIpakTueckoe 3anarue Ne31 IloHsATHE MpaBUIBLHOIO MHOTOTpaHHUKA. CBOMCTBA IPAaBUJIbHBIX | 2

MHOT'OI'paHHUKOB

OK-

03, OK-04,

OK-05,
OK-06,
OK-07

K 1.1

IIK 1.5
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Tema 7.9 Hununap, ero ConepxaHue yueOHOTO MaTepHralia 2
cocrapisitone. Cedenne | [ununap u ero snementsl. CeueHue mumuHapa (MapajuiebHOE OCHOBAHMIO M ocH). PasBepTka
WIAHIPA HIAHIPA
Tema 7.10 Konyc, ero IIpogeccuoHaILHO-OPHEHTHPOBAHHOE CO/Iep:KaHMe (co/iep:KaHMe MPHUKJIAHOT0 MOLYJIsl)
cocrasistonue. CeueHue Konyc u ero anementsl. CeueHue koHyca (apauieIbHOE OCHOBAHHUIO U IIPOXOJSIILEE Yepes
KOHyca BEpIIMHY), KOHWYECKHE ceueHus. Pa3BepTka koHyca
[IpakTueckoe 3anstue Ne32 KoHyc U €ro 31eMeHThI 2
[IpakTueckoe 3anarue Ne33 CeueHue KoHyca 2
Tema 7.11 Yceuennsiii Coneprxkanue yueOHOTo MaTepuasa 2
koHyc. Ceuenue VYceuennsliit konyc. Ero obpasyromas u Beicota. CeueHne ycedeHHOTO KOHyca
YCEUEeHHOTO KOHYca
Tema 7.12 Conepkanue yaeOHOTO MaTepHaa 2
[lIap u chepa, ux ceuenus | lllap u cdhepa. Bzaumuoe pacrnonoxenune chepsl u miockoctr. CeveHue mapa, cheps
Tema 7.13 Conepkanue yaeOHOTO MaTepuaa 3
[Tonsitue 06 o6veme tena. | INousitue 06 06veme Tema. OObeM Kyba U MPAMOYToJIbHOTO Mapanienenumnena. Oobem
OTHoOIEHHE 00BEMOB MpU3MBI U HWIMHIPA. OTHOLIEHHE 00beMOB NOT0OHBIX Tell. ['eomeTprudeckuii cMbIct
MOI0OHBIX TEJ omnpeaenuTens 3-ro nopsaka
Tema 7.14 Conepkanue yaeOHOTo MaTepuasa 2
O0BeEMBI U IUIOLIAIU O6bembl mupaMuibl M KoHYca. O0beM mrapa. [1nomany noBepxHocTei Te
MOBEPXHOCTEH TEN
Tema 7.15 KomOuHaium Coneprkanue y4eOHOTo MaTepuasa
MHOTOTPaHHUKOB U TEJ KoMOuHaimm reoMeTpuueckux Tes
BpalllCHUS [Ipaktuueckoe 3anarue Ne34 KomOuHamm reoMeTpuiecKux Tel 2
[Ipaktuueckoe 3anarue Ne35 KomOuHamm reoMeTpu4ecKux Tel 2
Tema 7.16 Cogepxanue yueOHOro MaTepuala
I'eomerpuueckne Hcnonb3oBanne KOMOMHAIIMI MHOTOTPAHHUKOB U TEJ BPAIIEHUS B MPAKTUKO-
KOMOWHAIIUH Ha MPAKTHKE | OPUEHTUPOBAHHBIX 3aJa4ax
[IpakTueckoe 3anatue Ne36 MHOTOrpaHHUKHY B MIPAKTUKO-OPUEHTUPOBAHHBIX 3aauaXx. 2
[IpakTuueckoe 3anatue Ne37 Tena BparieHus B MPaKTUKO-OPUEHTHPOBAHHBIX 3a/1a4ax. 2
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Tema 7.17 Pemienue 3anau.
MHoOrorpaHHuku 4 tena

Conepixkanue yaeOHOTO MaTepuaia

OO0BbeMBI U mIomaan MNOBCPXHOCTU MHOT'OT'PAHHHUKOB W TCJI BpalllCHUS

BpAIICHUS KouTtponsHas padora 1
Paznen 8. 13 OK-01,
IlepBooGpa3nasn OK-02,
(pyHkuuu, ee npuMeHeHue OK-
Tema 8.1 ConepxaHue yaeOHOTO MaTepualia 2 03, OK-04,
IlepBooOpa3Has pyHkuuu. | 3agaya 0 BOCCTAHOBJICHUHU 3aKOHA JABWKEHHUS 10 U3BECTHOU cKopocTH. [ToHsTre OK-05,
[IpaBuna HaxoxACHUSA uHTerpupoBanus. O3HaKOMJICHUE C TIOHSITHEM MHTETpasa v mepBooOpa3HoOM s GYHKIIUN OK-06,
MIEePBOOOPA3HBIX y=f(X). Pemienne 3a1au Ha CBsA3b MEPBOOOPA3HOI U €€ MPOU3BOTHOM, BEIYMCICHHE OK-07
nepBooOpazHoi it JanHoU GyHKumMu. Tabnauia hbopmyn s HaX0KIEHUS TEPBOOOPA3HBIX. K 1.1
N3yuenne npaBuia BEIYUCICHUS TIEPBOOOPA3HON K 1.5
Tewma 8.2 [Tnomane Conepxkanue yaeOHOTO MaTepuasa 2
KPUBOJIMHEWHOW Tpanenuun. | 3agayu, MPUBOIAIINE K TIOHATHIO OTPEACICHHOTO HHTETPpaia — O BRIYMCICHUH TUTOIIAIN
®opmyna Herotona — KPUBOJUHEWHOW Tpanenuu, o nepeMenieHny Touku. [lonsatue onpenenéHHoro HHTerpaa.
JleitOuura ['eomeTpuyeckuii 1 GU3NUECKUI CMBICT ONpeaeieHHOro nHTerpaita. @opmyna HeroTrona—
JletiounIta
Tema 8.3 Copnepxanue yueOHOro Marepuala 2
Heomnpenenennsi u [ToHsiTHE HEONPEIETIEHHOTO UHTErpaia
ONIPEIETICHHBIN UHTETPaIbl
Tewma 8.4 IlonsTue 00 Copepxanue yueOHOro Marepuala 2
OnpeeIeHHOM HHTerpane | ['eoMerpuueckuii CMBICI ONPEIEICHHOIO HHTerpaa
KaK IUI0LAIu
KPUBOJMHEUHOW Tpanenuu
Tema 8.5 IIpo¢deccnoHaILHO-OPHEHTHPOBAHHOE COJCPKAHUE (COIePKAHUE TPUKJIATHOTO MOAYJIA)
OmnpezneneHHbli HHTETPAl B | ['eoMeTpHUYECKHiA CMBICH ornpeienieHHoro naTerpaina. ®@opmyna Herorona - Jlelioauma.
KU3HU Pemenue 3a1ay Ha MpUMEHEHUE UHTETPaIa Ui BEIYUCICHUS (PU3NUECKUX BETUYUH U
mJomanei
IIpaktnyeckoe 3ansTre Ne38 dopmyna HerotoHa - JleliOauna. 2
IMpaktuueckoe 3anstue Ne39 Pernenve 3aqa4 Ha MPUMEHEHWE WHTErpaya Ul BBHIYUCIEHUS | 2

(I)I/IBI/ILIGCKI/IX BEJIMYHMH U ILIOMIAeH

Tema 8.6

Cogepxanue yueOHOTO MaTepHrala
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Pemenue 3amau.

ITepBooOpasnas Gpynkiuu. [Ipapuna HaxoxIeHUs nepBoobdpasHeiX. Ee npumeHenne

[TepBooOpasuas pynkuuu, | KonTposnbHas pabora 1
€€ IPUMEHEHUE
Paznen 9. 13 OK-01,
CreneHu U KOpHH. OK-02,
Crenennasi pyHkuus OK-
Tema 9.1 ConepxaHue yueOHOTO MaTepralia 2 03, OK-04,
Crenennas ¢yHkuus, ee [ToHATHE KOpHSA N-OW CTENEHU U3 NEUCTBUTENIBHOIO yncia. OyHKuuu y = VX ux cBoiictea n OK-05,
CBOICTBA rpaduku. CBONCTBA KOPHS -0 CTENEHU OK-07
Tema 9.2 [IpeoOpazoBanne | Conepskanue yueOHOTO MaTtepuasia 2
BBIpaKEHUH € KOpHsAMU N- | [IpeoOpa3oBaHne HPpaIlMOHAIBHBIX BHIPAKECHUN
OH CTENeHH [IpakTueckoe 3anarue Ne4( IIpeoOpa3oBaHue HppaMOHATBHBIX BhIPAXKEHUN 1
Tema 9.3 Conepkanue yaeOHOTO MaTepuasa 2
CBoiicTBa cTENEHN C [TonsiTHE cTeneHu ¢ J00bIM pallMOHANBHBIM MoKa3aTenaeM. CTeneHHble QYHKINU, UX CBOMNCTBA
palroOHAIBHBIM U u rpaduku
NEUCTBUTEILHBIM
MMOKa3aTeIsIMU
Tema 9.4 Copnepxanue yueOHOro Marepuala 4
Penienne nppanoHanbHeIX | PaBHOCHMIIBHOCTD UPPAIIMOHATIBHBIX YPABHEHUH M HEPaBEHCTB. METObI HX PEIICHHUS.
YPAaBHEHUI U HEPABEHCTB Pemenne nppanroHalbHBIX ypaBHEHUI 1 HEPABEHCTB
[Ipaktnueckoe 3anarue 41«lppanrionanbHble ypaBHEHHS U HEPABEHCTBA. » 1
Tema 9.5 Coneprkanue y4eOHOTo MaTepuasa
CreneHn U KOpHHU. Omnpenenenue creneHHor pyHkuuu. Mcnonp30BaHue €€ CBONCTB P PEIICHUN YPAaBHCHUH U
Crenennas ¢pyHKIUS HEPABEHCTB
KonTtponbHas paborta 1
Paznea 10. 14 OK-01,
IMoka3aTenbHasi QyHKIMS OK-02,
Tema 10.1 Copneprxanue yueOHOTO MaTepuana 3 OK-
IToxa3zaTtenbHast pyHKIMA, CreneHp ¢ IPOU3BOJIBHBIM JIEHCTBUTENBHBIM NOKa3aTeneM. OnpeneneHue noka3areabHOu 03, OK-04,
€€ CBOMCTBA ¢yHKIMY, ee CBOWCTBA U rpaduK. 3HAKOMCTBO C IPUMEHEHUEM MTOKa3aTeIbHON (QYHKIUH. OK-05,
Penienne nokaszarenbHbIX YypaBHEHUH (PyHKIIMOHAIBHO-TpaUIEeCKUM METOAOM OK-07
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Tema 10.2
Pemnrenue nokasaTeabHBIX
YPaBHEHUI U HEPABEHCTB

Conepixkanue yaeOHOTO MaTepuaia

Pemenue nokasarenbHbIX ypaBHEHU METOJIOM YPaBHUBAHUS MMOKA3aTENEN, METOIOM
BBEJICHHUS HOBOM IMEPEMEHHOM, (PYHKIIMOHATBHO-TpahuIecKuM METOI0M. Pemenne
MOKAa3aTeJIbHBIX HEPABEHCTB

[IpakTueckoe 3anarue Ne42 PelnieHue nokasaTelbHbIX YpaBHEHUN METOJJOM YpaBHUBAHUS

nokasaresnei 2

[IpaxTueckoe 3anarue Ne43 Penienue ypaBHEHU METOJIOM BBEAECHUS HOBOW IEPEMEHHOMN 2

[IpakTueckoe 3anarue Ned4Pemenre ypaBHeHUN (YHKIMOHAIBHO-TPa(pUUECKUM METOIOM 2

[IpakTueckoe 3anaTueNe45 Pemenne mnokasaTellbHbIX HEPABEHCTB 5
Tema 10.3 Cucremsl Conepxkanue yueOHOTo MaTepuaa 2
NOKa3aTeIbHBIX YPABHEHNH | PerreHue cucTeM mokas3aTebHBIX ypaBHEHUH
Tema 10.4 Conepxkanue yaeOHOTO MaTepuaa
Pemrenne 3anau. Pemrenne noka3arenpHbpIX ypaBHEHUI METOJIOM YpaBHUBAHUS [TOKA3aTENIEH U METOJOM
[ToxazarenpHas GyHKIHS BBCJICHUSI HOBOM NIEPEMEHHOM. Pelenne nokasareapHbIX HEPABEHCTB

KonTtponbHas paborta 1
Pa3nen 11. Jlorapugmmbi. 23
Jlorapudpmuveckas
GyHkuus
Tema 11.1 Copnepxanue yueOHOro Marepuala 2
Jlorapudwm uucina. Jlorapudwm uyncna. JlecaTHUHBIN 1 HATYPAITBHBIN JOTapr(PMBbI, YUCIIO €
Jecatnunbiii 1 [Ipaktueckoe 3anarueNe46 Jlorapudm uucna. JlecATHUHBINA U HATYPATbHBIN JOTapU(pMBbL, 1
HaTypalbHbIHI JorapudMsel, | 4HUCIIO €
YHCIIO €
Tema 11.2 Conepxxanue yqeOHOro MaTepuaia 2 OK-01,
CBoiicTBa j10rapu@moBs. Coiictpa jorapudmon. Onepauus JorapupMupoBaHHUsl. OK-02,
Omnepanus [TpakTuueckoe 3anaTueNe47 CpoiicTBa norapumon 1 OK-03,
norapu(pMupoBaHUs OK-04,
Tema 11.3 Coneprxanue yueOHOTO MaTepuana 2 OK-05,
Jlorapudmuueckas Jlorapugmuueckast QyHKIHS U €€ CBOHCTBA OK-07
¢byHKLMS, ee CBOMCTBA [1K1.1
Tema 11.4 Pemenune Coneprxanue yueOHOTO MaTepuana 6 [K 1.5

Ilonsatue J'IOFapI/I(bMI/I‘-IeCKOFO YPpaBHCHUSI. Onepaunﬂ TIOTCHIOUPOBAHUA. TpI/I OCHOBHBIX
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norapu(pMUIECKUX
YPaBHEHUH U HEPABEHCTB

MeTO/a peleHHs JIOrapu(PMHUUECKUX YPABHEHUH: (PYHKIIMOHAIBHO -TpapHUECKuil, METO
MTOTEHIIMPOBAHMSI, METOJI BBEJICHUSI HOBOU mepeMeHHo. Jlorapudmuaeckrue HepaBeHCTBA

[Ipaktudeckoe 3ansTeNe48 Jlorapupmuyeckre ypaBHEHHS 1
[IpakTnueckoe 3anaTueNe49 Jlorapupmuueckue HepaBeHCTBA 1
Tema 11.5 Cucremsl ConepxaHue yueOHOTO MaTepralia 2
norapu(pMUIECKUX AJITOPUTM peIlIeHHs CUCTEMBI ypaBHEHUH. PaBHOCHIIBHOCTD JIoTapu(pMUYECKUX YpaBHEHHUH 1
YpaBHEHUNU HEPAaBEHCTB
Tema 11.6 IpodeccnoHaIbHO-OPUEHTHPOBAHHOE COJEePKAHME (COAePKAHUE TPUKJIATHOTO
Jlorapudmsl B mpupoe u MOYJIs1)
TEXHHUKE [Ipumenenue norapudma. Jlorapudmuueckas cnupaib B npupoje. Ee MaremaTnueckue
CBOICTBa
[IpakTueckoe 3anarue Ne50 Jlorapugmsl B pupo/ie ¥ TEXHUKE 2
[IpakTueckoe 3anaTueNe51 Jlorapudmsl B pupoie ¥ TEXHUKE 2
Tema 11.7 Pemenue 3amau. | Coneprkanue yaeOHOTO MaTepuasa
Jlorapudmer. Jlorapudmuueckas pyHkius. Pemenrne npocTedmmx JorapupmMUUecKux ypaBHEHHH
Jlorapudmuueckas KonTtponbHas padota 1
byHKIHSA
Paznen 12. 9
MHoxkecTBa. JJIEeMEHTHI
Teopuu rpados
Tema 12.1 Copepxanue yueOHOro Marepuaia 2
MHoxecTBa [Tonarue muoxectBa. [ToagmHo)kecTBO. Oniepauu ¢ MHOKECTBAMU
Tema 12.2 IIpodeccnoHabHO-OPHEHTHPOBAHHOE CO/ep:KaHHue (CoAep:KaHue MOIYJIs1)
Omnepauuu ¢ MHOKecTBaMH | Oniepariy ¢ MHOKECTBaMHU. Perienne npukiiaJHpIX 3a1a4d
[Ipaktuueckoe 3ansTue Ne52 Onepanuu ¢ MHOKeCTBaMu. PenieHne npukiIaIHbIX 3a1a4 2
Tema 12.3 CopepxaHnue yueOHOTo MaTepuala
I'padsr [Tonsitue rpada. Csa3HbI rpad, nepeBo, HUKI rpad Ha MIOCKOCTH
[IpakTuueckas pabota Ne53 Ilonsitue rpada 2
IIpaktuyeckas padora Ne54 Csi3ublit rpad 2
Tema 12.4 Coneprxanue yueOHOTO MaTepuana
Pemenne 3az1ad. Onepannn ¢ MHOkecTBaMH. ONKMCaHuE pealbHbIX CUTYALlUi C TIOMOILBIO MHOYKECTB.

IIpumenenue rpadoB K pelIeHHIO 3a/1a4
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MmuoxectBa, I'padpt u ux | KontponsHas pabora 1
MIPUMEHEHUE
Paznea 13. DiemMeHTDI 18 OK-01,
KOMOMHATOPUKH, OK-02,
CTATUCTUKHU U TEOPHUH OK-03,
BepPOSITHOCTEI OK-04,
Tema 13.1 ConepxaHue yueOHOTO MaTepralia 2 OK-05,
OcHOBHBIE  TIOHATHUS [lepectaHOBKH, pa3MeEIIEHUs, COUETAaHUSI. OK-07
KOMOMHATOPUKHU K 1.1
Tema 13.2 Conepxkanue yueOHOTo MaTepuaa 3 K 1.5
Co0bblITHE, BEpPOSITHOCTD CoBMecTHBIE 1 HECOBMECTHBIE COOBITHS. TeopeMbl 0 BEPOSTHOCTU CYMMBbI COOBITHH.
coObITus. CroskeHHe u VYcioBHas BEpOSITHOCTh. 3aBUCUMBIE U HE3aBUCUMbIE COOBITHSI. TeopeMbl 0 BEPOSTHOCTU
YMHOXEHUE BCpOHTHOCTeﬁ IIPOM3BCIACHUS COOBITHI.
Tema 13.3 IIpo¢deccnoHaAILHO-OPHEHTHPOBAHHOE COAEPKAHUE (COAEePKAHUE TPUKJIATHOT0 MOAYJIA)
BepostHOCTE B OTHocUTeNbHAs YaCTOTa COOBITHS, CBOMCTBO €€ yCTOMUMBOCTU. CTaTUCTHUECKOE
npodeccuoHanbHBIX onpeneneHue BeposaTHOCTU. O1eHKa BEpPOSTHOCTU COOBITUS
3amauax [IpakTuueckoe 3anstue Ne55 BeposTHOCTh B TpopecCHOHATBHBIX 3a1auax 2
[Ipaktuueckoe 3ansTue Ne5S6 BeposTHOCTh B TpoecCHOHATBHBIX 3a1auax 2
Tema 13.4 Copepxanue yueOHOro Marepuaia 2
JuckpeTHas ciydaitHas Bunpl ciiyqaiinbix BenuuuH. OnpeaesieHue JUCKPETHOM CIIy4ailHOM BEJIMYMHBL. 3aKOH
BEJINYMHA, 3aKOH €€ pacnpeneneHus TMCKPETHOM Cy4ailHOM BeIMYUHbI. Ee uncioBble XapakTEpUCTUKN
pacnpeneneHus
Tema 13.5 Copepxanue yueOHOTO MaTepuaa 2
3ajayn MaTeMaTUYeCKOn Bapuaunonnsiii psa. [loauron yactor u ructorpamma. CTaTUCTUUYECKUE XapaKTEPUCTUKHI
CTaTUCTUKHU psiga HaOJII0IaeMbIX JaHHBIX
Tema 13.6 IpodeccnoHanbLHO-OPHEHTHPOBAHHOE co/lepKaHUe (CoTepKaHNe MPUKJIATHOT0 MO/TYJIs)
CocraBnenue Tabuui u [lepBuunas 06paboTka cTaTUCTHUECKUX JaHHBIX. [ padruyeckoe ux mpeacraBieHue.
JUarpaMM Ha MpaKkTHKe HaxoxaeHue cpeTHuX XapakKTepUCTHK, HAOII0AaeMbIX TaHHBIX
[Ipaktuyeckoe 3ansTe Ne57 IlepBuunas 00paboTKa CTaTUCTUYECKHUX JaHHBIX. ['paduueckoe | 2
UX NIPEICTABIICHUE.
2

HpaKTI/IquKOG 3aHsaTHe Ne58 HaxoxaeHue CpCAHUX XAPAKTCPUCTHK, Ha6J'IIO,I[aCMBIX JaHHBIX
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Tema 13.7 Pemrenne
3a71a4. DIEMEHTEI

Conepixkanue yaeOHOTO MaTepuaia

OnemenTsl KoMOUHaTOpUKU. CoOBITHE, BEPOATHOCTH COOBITHA. CII0XKEHNE M YMHOXKEHUE

KOMOWHATOPHKH, BEPOSITHOCTEN

CTaTUCTUKU U KonTtponsHas pabora 1

BEPOSITHOCTEN

Paznen 14. YpaBHenus u 23

HepaBeHCTBa

Tema 14.1 Conepxkanue yaeOHOT0o MaTepuaa 2

PaBHOCWIIBHOCTB PaBHOCUIBHOCTE YpaBHEHMH U HepaBeHCTB. Onpenenenns. OCHOBHbIE TEOPEMBI OK-01,

YpaBHEHHI U HEPABCHCTB. | PABHOCHJIBHBIX I1€PEX0JaX B YpaBHEHUSIX U HepaBeHCTBaX. OOIIMe METObI peIIeHUs OK-02,

OO61He MEeTOIbl PEIIeHNUs YpaBHEHHUM: M€PEX0/1 OT paBEHCTBA QYHKLUN K PaBEHCTBY apr'yMEHTOB ISl MOHOTOHHBIX OK-
(yHKIIHIA, METOJ] Pa3JI0KEHUS Ha MHOKUTEITN, METO] BBEJICHUSI HOBOM TIEPEMEHHOM, 03, OK-04,
(YHKIIMOHATBHO-TpapUUECKUil METO] OK-05,
[IpakTnueckoe 3angarue Ne59 OOmire MeTo bl pelieHrs ypaBHEHUN | HEPaBEHCTB 2 OK-06

Tema 14.2 Conepxkanue yaeOHOTO MaTepuasa 2 OK-07’

I'padmueckuii meton OO0111e MeTo bl pelIeHrs] HEPaBEHCTB: MePeX0 1 OT CPaBHEHUS 3HAUCHUN (QYyHKIMH K K 1.1

penieHus: ypaBHEHU, CPaBHEHMIO 3HAUEHUN apryMEHTOB JJI1 MOHOTOHHBIX (YHKIIHi1, METO/I HHTEPBAJIOB, K 1' 5

HEPaBEHCTB dbyaknoHansHO-Tpaduueckuit Mmeton. ['padudaeckuit MeToa pemieHus: ypaBHEHUHA U )
HEPABEHCTB

Tema 14.3 Copnepxanue yueOHOro Marepuaia 3

VpaBHenus u HepaBeHCTBAa | OmnpezeneHue MoLyiist. PackpbiTre MOIYIIS 10 onpeesicHnto. [IpocTeiiie ypaBHEHUS 1

C MOJYJIEM HEpaBeHCTBa ¢ MoayJsieM. [I[puMeHeHne paBHOCUIIBHBIX IEPEXO0B B ONPEICICHHBIX THIIAX
YpaBHEHUI U HEPABEHCTB C MOAYJIEM
[Ipaktuueckoe 3anstue Ne60 IIpocreiiiine ypaBHEHUSI 1 HEPABEHCTBA C MOIYJIEM 1

Tema 14.4 Copepxanue yueOHOro Marepuaia 2

VYpaBHeHMs U HepaBeHCTBA | 3HAKOMCTBO ¢ mapaMmerpoM. [IpocTeiime ypaBHEHUSI 1 HEPABEHCTBA C MAPaMETPOM

C ImapaMeTpamu [Ipaktuueckoe 3anstue Ne61 Ilpocreiiiine ypaBHEHUsI ¢ IapameTpoM 1

Tema 14.5 CocraBienue u | IlpodeccuoHaILHO-OPHEHTHPOBAHHOE cO/iep:KaHNe (coiep:KaHNe MPUKJIATHOTO MOTYJIs1)

peuieHue Pemenne TeKCTOBBIX 3a71a4 MPO(PECCHOHATBHOTO COACPHKAHMS

npodeccuoHanbHeix 3a1au | [Ipaktudeckue 3ansaTus Ne62 PemieHne TeKCTOBBIX 3a7au MPO(HecCHOHATEHOTO COACPKAHUS 2

C IOMOILIBIO YPAaBHEHUN [IpakTrnyeckue 3ausaTus Ne63 PenieHre TeKCTOBBIX 3a/1a4 MTPO(ECCHOHAIBHOTO COJIepKAHUS 2
[IpakTueckue 3anstust No64 Perienre TEKCTOBBIX 3a7a4 MPO(GECCHOHATBFHOTO COAeP KaHUS g

HpaKTI/IquKI/Ie 3aHsaTus Ne65 PemeHne TEKCTOBBIX 3agaq HpO(bCCCI/IOHaJIBHOFO COJZCPIKaHUA
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Tema 14.6 ConepxaHue yueOHOTO MaTepHralia

Pewrenne 3anau. OOm1rie MeToIbl PEIICHUsI ypaBHEHUI. Y paBHEHUS U HEPABEHCTBA C MOAYJIEM H C
VYpaBHEHUS U HEPABEHCTBA | MapaMeTpaMM
[IpaxTueckoe 3anarue Ne66 OOuIMEe METO/IbI pEIICHUs YpaBHEHUN. Y paBHEHUS U 2

HCPaBCHCTBA C MOAYJIEM M C ITapaMCTpaMu

IIpomexyTounas arrecranus (JK3ameH)

Bcero: ‘ 274
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3. YCJIOBUSA PEAJIN3AIIMU OBIIIEOBPA3BOBATE/JIBHON YYEBHOM
NTUCHUIIJINHBI

3.1. OcHanleHue y4e0HOro kaduHera:

Jlns peanuszanusi MPOrpaMMbl Y4EOHOW AUCITUTUIMHBI UMEETCS B HATMYHUH YUeOHBIN
KaOMHET MaTEeMAaTUKHU.

Ob6opynoBanue yueOHOro kabmHera:

- MIOCAI0YHBIE MECTA MO KOJIMYECTBY O0yYaIOIIUXC S,

- pabodee MecTO IIpenoaaBaTes;

- KOMIUIEKT Y4eOHO-HaTJISIHBIX TTOCOOMUIA;

- 3aJIaHUs 1711 KOHTPOJIBHBIX PadoT;

- mpoeCcCuOHANbHO OPUEHTUPOBAHHBIC 3aJ]aHUS;, - MATEPHAIbl SK3aMEHA.
TexHu4veckue cpeacTBa o0yueHus:

-IEPCOHANIbHBIA KOMIBIOTEP C JIUIIEH3UOHHBIM MPOTPAMMHBIM 00€CTICUCHUEM;

3.2. UupopmannonHoe obdecnevyeHHs peau3aluu NPOrpaMMbl
3.2.1 OcHOBHBIE IeYATHbIE U3TAHUSA
1.Anre0Opa u Havana ananu3za.10-11 k. Anumos 1. A., Konsirun FO.M. u np M..:
ITpocemienue, 2020r.
2.I'eometpus 10-11 kn : JI.C. Atanacsin, B.®.byty30B u ap- M.: [Ipocseiienue,
2020r.
3.2.2 OcHOBHBIE 3JIEKTPOHHbIE U3AHUA .

1. Bcepoccuiickue mutepHer-omumnuansl. - URL: https://online-olympiad.ru/
(mara ob6pamenus: 12.07.2021). - TekcT: 371eKTPOHHBIN.

1. Enunas komnexmus 1mudpoBBIX 00pa3oBaTelbHBIX pecypcoB. - URL:
http://school-collection.edu.ru/ (mata o6pamenus: 08.07.2021). - Tekcr:
3JICKTPOHHBIM.

2. Nudopmanmonnas cucrema «EnuHoe 0KHO 10cTyna K 00pa3oBaTeIbHBIM

pecypcam». - URL: http://window.edu.ru / (nata obpamenus: 02.07.2021). - Tekcr:
3JICKTPOHHBIM.

3. Hayunas ANEKTPOHHAs oubnuorexa (H3B). - URL:
http://www.elibrary.ru (mara o6pamenus: 12.07.2021). - TekcT: 31eKTPOHHBIH.

4, OTtkpaIThIH KOUTeK. Matematuka. - URL: https://mathematics.ru/ (nara
obpamenus: 08.06.2021). - TekcT: 371€KTPOHHBIH.

S. [ToBropuMm wmatematuky. - URL: http://www.mathteachers.narod.ru/
(mara obpamenus: 12.07.2021). - TekcT: 31€KTPOHHBI.

6. CopaBoyHUK TI0  MaTemMaTtuke Juisi  mkojdbHUKOB. -  URL:

https://www.resolventa.ru/demo/demomath.htm / (nata obpamenus: 12.07.2021). -
TeKCT: PIEKTPOHHBIM.

7. Cpennsis MaTeMaTH4eCKast VHTEPHET HIKOJIA. - URL:
http://www.bymath.net / (mara o6pamenus: 12.07.2021). - TeKCT: 37CKTPOHHBIH.
8. Oenepanbubiii  noptan  «Poccuiickoe  oOpazoBanme». -  URL:

http://www.edu.ru / (nata oopamienus: 02.07.2021). - TekcT: 3JIeKTPOHHBIH.
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https://online-olympiad.ru/
http://www.elibrary.ru/
https://mathematics.ru/
http://www.mathteachers.narod.ru/
https://www.resolventa.ru/demo/demomath.htm

Q. denepanbHblii EHTP MHGOPMALIMOHHO-00pPa30BaTEIbHBIX PECYPCOB. -
URL.: http://fcior.edu.ru / (nara oopamenus: 01.07.2021). - TeKcT: 37K TPOHHBIH.

3.2.3 /lonoJHUTEIbHbIE HCTOYHUKH

1. Mopakosuu A.I'. Anre6pa u Hayana MaremMaTuyeckoro ananusa. Yacts 1.
Vueonuk10-11 xi1.-M.,2020

2.  Mopakosuu A.I'. AnreGpa 1 Hauajga MaTeMaTH4YeCKOro aHanusa. dactp 2.
3amaunuk10-11 xi1.-M.,2020

3. Cwmupnoa U.M, CmuphnoB B.A I'eometpus 10-11 ki1 — Muemosuna, 2020
4.  Kommoropos A.H. u ap.. 10 (11) k1. — M., 2020
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA
OBIIEOBPA3OBATEJBHOM YYEFHOM JUCIUILINHBI

KoHTposb 1 o11eHKa pe3yabTaTOB OCBOCHHS 0011€00pa30BaTENbHON JUCHUILITUHBI
PACKpBIBAIOTCA Yepe3 NUCIUIUIMHAPHBIE Pe3yJIbTaThl, HAMPABJICHHBIC HA
dbopmupoBanue o0mKX U MPodheCCUOHATBHBIX KOMIETEHIIUN 10 pa3jiesiaM U TeMaM
coJiep KaHusl y4eOHOro MaTtepuana.

Oo6masi/npodeccuonanbHasi Pa3znen/Tema THun oueHoYHbIX
KOMMETEeHIHSA MeponpusiTUs
OK 01. Beiobuparts crioco6sr | P 1, Tema 1.1, 1.2, 1.3 TT-o/ct, 1.4. TectupoBanue
peuieHus 3agaq P2, Temsr 2.1,2.2,2.3,2.4,2.5,2.6 VYerHbIl onipoc
npodecCuoHAIBHON IT-o/c, 2.7 MatemaTuyeckuii
eI TeTbHOCTH P4, Tems1 4.1,4.2,4.3,4.4, JTUKTaHT
MIPUMEHHUTEIHHO K 4.5,4.6,4.711-0/c, 4.8,4.9,4.10,4.11 | Ilpencrasnenue
Pa3IUYHBIM KOHTEKCTaM PS5, Temsr 5.1, 5.2, pe3ynbTaToOB

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

P7, Tema 7.1,7.2,7.3,7.4,7.5,7.6,7.7
I1-0/¢,7.8,7.9, 7.10, 7.11, 7.12, 7.13,
7.14,7.15,7.16, 7.17

P8, Tema 8.1,8.2,8.3,8.4,8.5 IT-o/c,
8.6

P9, Tema 9.1,9.2,9.3,9.4,9.5

P10, Tema 10.1,10.2, 10.3,10.4
P.11,Temall.1,11.2,11.3,11.4,11.5,
11.6 IT-o/c, 11.7

P13, Tema 13.1, 13.2, 13.3 ITo/c,13 .4,
13.5,13.6, 13.7

P14,Tema 14.1, 14.2, 14.3, 14.4,14.5
II-o/c, 14.6

MPAKTHYECKUX paboT
KonTponsnas pabora
BrimosHenue 3amanuii Ha
AK3aMEHe

OK 02. Ucmonp30BaTh
COBpPEMEHHBIC CPE/ICTBA
IMOMCKa, aHAJIN3a U
HWHTEpIpEeTAIIuN
nHpopManuu, u
nH(pOpPMaITMOHHBIC
TEXHOIOTHH IS
BBINOJIHCHHS 32124
npodeccruoHaIbHON
JEATeIIbHOCTH

P1,Temal.l, 1.2, 1.3 I1-0/c, 1.4, 1.5,
1.6, 1.7.

P 3, Temsr 3.1, 3.2, 3.3 I1-o/c, 3.4,
3.5,3.6

P4, Temer 4.1,4.2,4.3,4.4,
4.5,4.6,4.711-0/c, 4.8, 4.9,
4.10,4.11

PS5, Temsr 5.1,5.2,

P 6, Temsr 6.1, 6.2, 6.3, 6.4,

6.5, 6.6, 6.7 IT-o/c, 6.8

P7,Temsr 7.1,7.2,7.3,7.4,7.5, 7.6,
7.7 IT-o/c, 7.8,7.9, 7.10 IT-o/c, 7.11,
7.12,7.13,7.14,7.15, 7.16, 7.17

P8, Tema 8.1,8.2,8.3,8.4,8.5 I1-o/c,
8.6

P9, Tema 9.1,9.2,9.3,9.4,9.5

TectupoBanue
VYcrHblit onpoc
MaremaTudecKkui
JUKTaHT
[IpencraBnenue
pe3ynbTaToOB
MPaKTUYECKUX PadboT
KontponbHas pabota
BrimosiHenue 3amaHui
Ha PK3aMCHE
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P10, Tema 10.1,10.2, 10.3,10.4
P.11,Temall.1,11.2,11.3,11.4,11.5,
11.6 IT-o/c, 11.7

P13, Tema 13.1, 13.2, 13.3 II-
o/c,13.4, 13.5,13.6, 13.7

P14, Tema 14.1, 14.2, 14.3, 14.4,14.5
IT-o/c, 14.6

OK 03. [1nanupoBats u
peann30BBIBATH
COOCTBEHHOE
npodecCuoHaNbHOE U
JMYHOCTHOE Pa3BHUTHE,
MPEIPUHIMATEITHCKYIO
JeATeNBHOCTD B
npodeccroHalbHOM cdepe,
WCTIOJIH30BATh 3HAHUS 110
(uHaHCOBOW I'PaMOTHOCTH B
Pa3IMYHBIX KU3HEHHBIX
CUTYaIHsIX

P1,Tema 1.1, 1.2, 1.3 IT-0/c, 1.4.
P2, Temsr 2.1,2.2,2.3,2.4,2.5,2.6
IT-o/c, 2.7
P 3, Temsr 3.1, 3.2, 3.3 IT-o/c, 3.4,
3.5,3.6
P4, Temsr 4.1,4.2,4.3,4.4,
4.5,4.6,4.711-0/c, 4.8, 4.9,
4.10,4.11.

P 5, Temsr 5.1, 5.2,

P 6, Temsr 6.1, 6.2, 6.3, 6.4,

6.5, 6.6, 6.7,6.8,6.9, 6.10 IT-0/c,6.11
P7,Temsr 7.1,7.2,7.3,7.4,7.5, 7.6,
7.7 II-o/c, 7.8,7.9, 7.10 IT-o/c, 7.11,
7.12,7.13,7.14,7.15, 7.16, 7.17

P8, Tema 8.1,8.2,8.3,8.4,8.5 I1-0/¢,8.6
P9, Tema 9.1,9.2,9.3,9.4,9.5

P10, Tema 10.1,10.2, 10.3,10.4
P.11,Temall.1,11.2,11.3,11.4,11.5,
11.6 IT-o/c, 11.7

P13, Tema 13.1, 13.2, 13.3 I1-
o/c,13.4,13.5,13.6, 13.7

P14, Tema 14.1, 14.2, 14.3, 14.4,14.5
II-o/c, 14.6

TectupoBanue
VYerHbIi onpoc
Marematnyeckuii
JTUKTaHT
NunuBunyanbHas
CaMOCTOSITENbHAS
pabota
IIpencraBienue
pe3yabTaToOB
MPAKTHYECKUX padboT
KonTponbhas pabora

OK 04. 5ddexTuBHO
B3aMMO/ICHCTBOBATH U
paboTaTh B KOJUIGKTUBE U
KOMaHJ1e

P1,Temal.1,1.2, 1.3 II-o/c, 1.4.
P2, Temsr 2.1,2.2,2.3,2.4,2.5,2.6
II-o/c, 2.7

P 3, Temsr 3.1, 3.2, 3.3 I1-o/c, 3.4,
3.5,3.6

P4, Temer 4.1,4.2,4.3,4.4,
4.5,4.6,4.711-0/c, 4.8, 4.9,

4.10,4.11.

P 5, Temsr 5.1, 5.2,

P 6, Temsr 6.1, 6.2, 6.3, 6.4,
6.5,6.6,6.7,6.8,0.9, 6.10 IT-0/c,6.11
P7,Temsr 7.1,7.2,7.3,7.4,7.5, 7.6,
7.7 IT-o/c, 7.8,7.9, 7.10 IT-o/c, 7.11,
7.12,7.13,7.14,7.15, 7.16, 7.17

P8, Tema 8.1,8.2,8.3,8.4,8.5 I1-0/¢c,8.6
P9, Tema 9.1,9.2,9.3,9.4,9.5

P10, Tema 10.1,10.2, 10.3,10.4
P.11,Temall.1,11.2,11.3,11.4,11.5,

TectupoBanue
VYcTHbli onpoc
MaremMaTudecKui
JUKTaHT
[IpencraBnenue
pe3ynbTaToOB
MPaKTUYECKUX PadboT
KontponbHas pabota
BrimosiHenue 3amaHui
Ha PK3aMCHE
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11.6 IT-o/c, 11.7

P13, Tema 13.1, 13.2, 13.3 II-
o/c,13.4,13.5,13.6, 13.7

P14, Tema 14.1, 14.2, 14.3, 14.4,14.5
IT-o/c, 14.6

OK 05. OcymecTBasiTh
YCTHYIO U TUCHBMEHHYIO
KOMMYHHUKAIIHIO Ha
rOCyJapCTBEHHOM SI3BIKE
Poccuiickoit ®eneparuu ¢
y4eToM 0COOEHHOCTEH
COLMAIBHOTO U
KYJBTYPHOTO KOHTEKCTa

P1,6Tema 1.1, 1.2, 1.3 IT-0/c, 1.4.
P4, Temsr 4.1,4.2,4.3,4.4,
4.5,4.6,4.711-0/c, 4.8, 4.9,
4.10,4.11.

P 5, Temsr 5.1, 5.2,

P 6, Temrl 6.1, 6.2, 6.3, 6.4,

6.5, 6.6, 6.7,6.8,6.9, 6.10 IT-0/c,6.11
P7, Temsr 7.1,7.2,7.3,7.4,7.5, 7.6,
7.7 I1-o0/c, 7.8,7.9, 7.10 I1-o/c, 7.11,
7.12,7.13,7.14,7.15, 7.16, 7.17

P8, Tema 8.1,8.2,8.3,8.4,8.5 I1-0/¢,8.6
P9, Tema 9.1,9.2,9.3,9.4,9.5

P10, Tema 10.1,10.2, 10.3,10.4
P.11,Temall.1,11.2,11.3,11.4,11.5,
11.6 IT-o/c, 11.7

P13, Tema 13.1, 13.2, 13.3 I1-
o/c,13.4,13.5,13.6, 13.7

P14, Tema 14.1, 14.2, 14.3, 14.4,14.5
IT-o/c, 14.6

VYerHbIM onpoc
MaremaTnyeckui
JTUKTAHT
NunuBunyanbHas
CaMOCTOSITEIbHAS
paborta
IIpencraBienue
pe3ynbTaToOB
MPAKTUYECKUX padoT
KonTponsnas padora
Brimosaenune 3amanui
Ha dK3aMeHe

OK 06. ITposBasaTh
rpa)KJaHCKO-
MaTPUOTHYECKYIO MTO3ULIUIO,
J€MOHCTPUPOBATh
OCO3HAHHOE MOBEJCHHE Ha
OCHOBE TPaIUIIMOHHBIX
o0L1eYeI0BeUeCKuX
LIEHHOCTEH, B TOM YHCJIE C
y4eTOM TapMOHHU3AINN
MEXHAIMOHAJIbHBIX U
MEXPETUTHO3HBIX
OTHOIICHU, TIPUMEHSTH
CTaHJIaPThI
AHTHUKOPPYIIIHOHHOTO
MOBEJICHUS

P1,Tema 1.1, 1.2, 1.3 IT-0/c, 1.4.

P4, Temnr 4.1,4.2,4.3, 4.4,
4.5,4.6,4.711-0/c, 4.8,4.9,

4.10,4.11.

PS5, Temsr 5.1,5.2,

P 6, Temnr 6.1, 6.2, 6.3, 6.4,
6.5,6.6,6.7,6.8,6.9, 6.10 IT-0/c,6.11
P7, 6 Temsr 7.1,7.2,7.3,7.4,7.5, 7.6,
7.7 IT-o/c, 7.8,7.9, 7.10 IT-o/c, 7.11,
7.12,7.13,7.14,7.15, 7.16, 7.17

P8, Tema 8.1,8.2,8.3,8.4,8.5 I1-0/¢,8.6
P14, Tema 14.1, 14.2, 14.3, 14.4,14.5
I1-o/c, 14.6

TectupoBanue
VYcTHbI onpoc
MaremaTndecKkui
JAKTAHT
[IpencraBnenue
pe3ynbTaTOB
MPaKTUYECKUX PadboT
KontponbHas padota
Brinonaenue 3amanunii
Ha dK3aMeHe
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OK 07. CopaeiicTBoBaTh
COXPAHEHUIO OKPYKaIOIIeH
cpensl,
pecypcocOepexeHuIo,
MIPUMEHSTH 3HaHUsI 00
M3MEHEHHUH KJIMMAaTa,
MIPUHLIMIIBI OEPEKITUBOTO
IIPOU3BOJICTBA, 3(PPEKTUBHO
NENCTBOBATH B
Ype3BBIYAHBIX CUTYAIHIX

P1,Tema 1.1, 1.2, 1.3 IT-o0/c?, 1.4.
P2, Temnr 2.1,2.2,2.3,2.4,2.5,2.6
IT-o/c, 2.7

P4, Temnr 4.1,4.2,4.3,4.4,
4.5,4.6,4.711-0/c, 4.8,4.9,4.10,4.11
P 5, Temsr 5.1, 5.2,

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

P7, Tema 7.1,7.2,7.3,7.4,7.5,7.6,7.7
IT-0/¢,7.8,7.9, 7.10, 7.11, 7.12, 7.13,
7.14,7.15,7.16, 7.17

P8, Tema 8.1,8.2,8.3,8.4,8.5 I1-o/c,
8.6

P9, Tema 9.1,9.2,9.3,9.4,9.5

P10, Tema 10.1,10.2, 10.3,10.4
P.11,Temall.1,11.2,11.3,11.4,11.5,
11.6 IT-o/c, 11.7

P13, Tema 13.1, 13.2, 13.3 ITo/c,13 .4,
13.5,13.6, 13.7

P14, Tema 14.1, 14.2, 14.3, 14.4,14.5
II-o/c, 14.6

TectupoBanue
VYeTHbIM onpoc
MaremaTnyeckuii
JUKTaHT
IIpencraBienue
pe3yabTaTOB
IIPAKTUYECKUX padoT
KonTpoabHas padora
Brimonenune 3amanui
Ha dK3aMeHe

[IK 1.1 Yurtats yeprexu
CpeaHeN CIOXKHOCTH U
CIIOHBIX CBAPHBIX
METAJUIOKOHCTPYKIUI

IIK 1.5 BeimosHATh COOPKY U
MOATOTOBKY 3JIEMEHTOB
KOHCTPYKIIMU TIOJI CBAPKY

P1,Temal.1, 1.2, 1.3 I1-0/c3, 1.4.
P2, Temsr 2.1,2.2,2.3,2.4,2.5,2.6
IT-o/c, 2.7
P4, Temnr 4.1,4.2,4.3,4.4,
4.5,4.6,4.711-0/c, 4.8,4.9,4.10,4.11
P 6, Temnr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,
6.7,6.8,6.9, 6.10IT-o/c, 6.11
P7,Tema 7.1,7.2,7.3,7.4,7.5,7.6,7.7
I1-0/¢,7.8,7.9, 7.10, 7.11, 7.12, 7.13,
7.14,7.15,7.16, 7.17
P8, Tema 8.1,8.2,8.3,8.4,8.5 I1-o/c,
8.6
P.11,Temall.1,11.2,11.3,11.4,11.5,
11.6 IT-o/c, 11.7
P13, Tema 13.1, 13.2, 13.3 Ilo/c,13 .4,
13.5,13.6, 13.7
P14, Tema 14.1, 14.2, 14.3, 14.4,14.5
I1-o0/c, 14.6

[IpencraBnenue
pe3ynbTaTOB
MPaKTUYECKUX PadboT
KontponbHas padota
Brinosgenue 3amanuii Ha
JK3aMeHe
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5. MEPOITPUATHUSA, SAIINTAHUPOBAHHBIE HA IIEPUO/ PEAJIM3ALINHN
OBIIEOBPA3OBATEJIBHOU YYEBHOU JUCIUIIJIMHBI

Hara Conepxanne u ¢popmbl Mecto Konwl
AeATEeJIbHOCTH nposenenus | OK

OxTta6pb- | [lonroroBka yyacCTHUKOB U IPOBEJICHHUE €KEr0THON TTT OKO1,

JlexaOpb | TEXHUKYMOBCKOM OJIMMITHA/IBI 110 OKO02,

(exxeroiHO) | 001Ie00pa30BaTEILHBIM YUCOHBIM JUCIUILTHHAM OKO5

Exeronno | Yuactme B NOArOTOBKE W NPOBEACHUE  HENEIH TTT OKO1,

CIICHMAIIBHOCTEH OTICIICHUS 0OKO02,

OKO04,

OKO05

41




IIpuioxenue

Tembl pedepaToB
Hcropus pazsutus yucia
IlapamienbHOE IPOEKTUPOBAHUE U €0 CBOMCTBA
IIpssmMoyronpHas cucremMa KOOpAUHAT B IIPOCTPAHCTBE

KoMIuiekcHbie ynciia
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YTBEPXJIAIO

[ N.0. ®amunus /

« » 20 T.

_ JUCT PETUCTPAIIMA U3SMEHEHUI
PABOYEU NPOI'PAMMBbI OBIIEOBPA3OBATEJIBHOI'O YYEBHOI'O ITPEJIMETA

(Haumenosanue obueobpaz06amenrbHO20 YueOH020 npeomema)

IO CTIeHUaIbHOCTH / Ipodeccuu

(K00 u HaumeHo8aHue cneyuarbHocmu / npogheccuu)

(romx Habopa , popMa oOyueHus

Ha20 /20 y4eOHbIii roa

B pabouyro mporpammy 06111€00pa3oBaTeIbHOT0 y4eOHOTO IpeMeTa BHOCATCS CIETYIOLNe

U3MCHCHUA:

Howme Howmepa nmcros

P Pa3nen paboueit mporpammbl annynmu- | OcHOBaHUE IS

u3Me- 3aMEHEeH .
(TIyHKT) HOBBIX | POBaHH | BHECEHHS U3MEHEHH

HEHU -HBIX

q BIX

PaccmoTpen Ha 3aceiaHuu IpeaMETHOMN (LIUKIOBOM) KOMUCCHH

IIPOTOKOJI OT « »

20

r. No

(Oondicrocmy)

(noonucw)

(1.0. @amunus)
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