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1. O0masi xapakTepucTUKAa padoyeil mporpaMmbl 0011e00pa3oBaTeIbHON JUCHMIIIIHHBI
«MaremaTuka»

1.1. MecTto IMCHUILVIMHBI B CTPYKType mnpodeccuoHaJbLHOii o00pa3oBaTebHOMI
nporpammsbl CII1O:

OOmeobpa3oBarenbHas TUCHMIUIMHA «MaTemMaTuka» sBISeTcs 00513aTeIbHOM 4acTbhio
o0uieo0pa3oBaTeabHOro IUKIa 00pa3oBaTenbHOM mporpammsl B coorBerctBUH ¢ PI'OC
23.02.01 Opranu3zanus mepeBo30K U YIpaBiIeHUE Ha TpaHCHOPTe (10 BUAAM).

1.2. I_Ie.]'II/I U IINTIAHUPYEMBIE PE3YJIbTAThI OCBOCHUSA JUCHUIIIMHBI:

1.2.1. Heap AMCHUILIHHBI

Copepxanue mporpaMMmbl  00II€00pa3oBaTeNbHOW  JUCHMILIUHBI — «MareMaTukay
HAIPAaBJIEHO HA JIOCTH)KEHUE PE3YJIbTAaTOB €€ U3yueHusl B cooTBeTcTBUU ¢ TpeboBanusMu GI'OC
COO c¢ yuerom npodeccronanbHoi HanpaienHoctn @I'OC CIIO.

1.2.2. Ilnanupyemble pe3yJabTaTbl OCBOEHHsI 0011e00pa30BaTeIbHON IMCHUILIUHBI B
coorBercTBHH ¢ PI'OC CIIO n Ha ocHoBe ®T'OC COO

Oco0oe 3HaueHue aucuuiuinHa umeer npu ¢opmupoBanuu u paszsutuu OK u IIK (OK
yKkaszvigaromes uz Hoeoz2o makema @I'OC CIIO 2022 200a no npogheccuu/cneyuaibHocmiu).



O01mme KOMIEeTEHIINHT

IInanupyemsie pe3ybTaThbl 00y4eHHS

Oo0mrue

I[I/ICIII/IHJII/IHapHLIe

OK 01 Beibupatb criocoOsl
[peLeHus 3a1a4
podeccnoHanbHOM

e TeIbHOCTH TIPUMEHHUTEILHO
K Pa3IMYHbIM KOHTEKCTaM

FOTOBHOCTh K TpYyNy, OCO3HAaHHUE IEHHOCTH

MacTepCcTBa, TPYIOII00UE;
aKTHBHOM

T'OTOBHOCTbH K ACATCIIBHOCTH
TEXHOJIOTHYECKOU U COHH&HLHOﬁ HaIIpaBJICHHOCTH,
CII0COOHOCTD HHUOUHUPOBATD, IJIAaHUPOBATb H
CAMOCTOATCIIBHO BBIIIOJIHATD TAKYIO ACATCIIbHOCTD,

UHTEpEeC pa3IMYHBIM chepam

K
podecCHOHATEHOM JIeATEIIEHOCTH,
OBnanenue y4eOHBIMU

ITIO3HAaBaTCIbHBIMU IIGﬁCTBI/I?[MPII

YHUBEPCAIbHBIMU

a) 0a30BBIC JJOTUYECKUE JICHCTBHUS:

- CaMOCTOSITEIILHO (dbopmynaMpoBaTh u
aKTyalu3upoBaTh NpoOJeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

yCTaHAaBIUBATh CYLICCTBEHHBIH MpPHU3HAK WU
OCHOBAaHUA I CpaBHeHI/ISI, KJ'IaCCI/I(bI/IKaIII/II/I nu
000OIICHHUS;

onpeaciATb OEIUW  JACATCIBHOCTH, 3a/aBaThb
MMapaMETPhI U KPUTEPHUU UX JOCTHUIKCHHA,

- BBIABJIAATH 3aKOHOMCPHOCTU W IIPOTHUBOPCYHA B
PACCMATPUBACMBIX SABJICHUAX,

- BHOCUTb KOPPCKTHUBBI B ACATCILHOCTL, OLICHUBATDH
COOTBCTCTBHUEC PC3YJIbLTATOB OLICHUBATb

[PUCKU IMOCJIEICTBUI ACATCIIBHOCTH,

LIEIIIM,

- pa3BUBATb KPCATUBHOC MBIINIJICHUE IPU PCHICHUHN

-BJIaJIETh METO/IAMHU JI0KA3aTEJIbCTB, AITOPUTMAMH PELICHHUS
3asad; yMeHue (OpMyIHpOBaTh ONPEIEICHNUs, aKCUOMBI 1
TEOPEMBI, TPUMEHSTH UX, TPOBOIUTH JOKa3aTeIbHbIC
paccyKIeHUs B XO/I€ PELICHUs 3a1ay;

- YMETh OIIEPUPOBATh MOHATUSMU: CTEIIEHb YUCIIA, JOrapupm
Y1CIIa; YMEHUE BBIOJIHATH BHIYMCICHUE 3HAUCHUN U
peoOpa30BaHus BBIPAKEHUH CO CTENIEHAMU U Jlorapudmamu,
peoOpa3oBaHus IPOOHO-PALIMOHATIBHBIX BRIPAXKCHUH;

- YMETh ONEPUPOBATH MOHITHAMU: PAIHOHAIBHEIE,
MppalnroHaIbHbIE, TOKa3aTeIbHbIE, CTETICHHBIE,
lorapupmMIIecKue, TPUTOHOMETPUYECKIE YPAaBHEHUS U
HEpaBEHCTBA, X CUCTEMBI;

- YMETh OIIEpPUPOBATh MOHATUAMU: (PYHKIUS, HETIPEPBIBHAS
(byHKLUS, TPOU3BOIHAS, IEPBOOOpA3HAas, ONpeAeICHHBIH
MHTErpajl; yMETh HAXOIUTh POU3BOAHBIE HIEMEHTAPHBIX
(yHKINH, HCTIONB3YS CIPABOYHBIE MaTEPHAIIBI; UCCIIETOBATH B
MPOCTEHIINX CIy4asix GYHKIIMA HA MOHOTOHHOCTh, HAXO/IUTh
HarOOJIbIIIE M HANMEHBIITNE 3HAYCHHS (D)YHKIIHIA; CTPOUTH
rpauKu MHOTOYJIEHOB C MCIIOJIb30BAaHUEM allapara
MaTeMaTHYECKOT0 aHAJIN3a; IPUMEHSTh TPOU3BOIHYIO IIPU
peLIeHUN 3a/1a4 Ha JBI)KEHHUE; peliaTh MPaKTHKO-
OpPUEHTHPOBAHHBIE 321241 HAa HANOOJIbIINE U HAUMEHbIIINE
3HAYEHUs, Ha HAXOXKICHUE ITYTH, CKOPOCTH M YCKOPEHHUS;

- YMETh OIEPUPOBATH MOHATHIAMU: PallMOHANIbHAs (GYHKLNA,
rokasareibHasi QyHKIINS, CTeleHHas QyHKIuUs,

PKU3HEHHBIX TIPOOIIEM

morapudmudeckas GyHKIHsI, TPUTOHOMETPUYECKUE (HYHKIIUH,




0) 0a30BBIC UCCIICIOBATEIIbCKUE ICHCTBUS:

- BJIQJICTh HABBIKAMU y4eOHO-UCCIICJIOBATEIBCKON 1|
HpOCKTHOﬁ ACATCIIBHOCTH, HABBIKAMH pPa3pCHICHUSA
po0em;

BBISBJISATh PUYMHHO-CJICJICTBEHHBIC CBS3H |

AKTYAJIU3UPOBATh 3a/lavy, BBIABUI'ATb THUIIOTE3Y €€

[PCIICHUA, HaxXoauTb ApryMCHTBI JJI

T0Ka3aTeIbCTBA CBOMX YTBEPXKACHUN, 3a]aBaTh

[apaMeTpsl 1 KpPUTEPUU PELLICHNUS;

AHAJIM3UPOBATE IIOJYUCHHBIC B XOJAC PCIICHUS

3aaa4yn pPE3yibTaTbl, KPUTUYCCKU OLCHHUBATL HX

JIOCTOBCPHOCTb, IIPOrHO3UPOBATL H3MCHCHHC B

HOBBIX YCJIOBUAX;
-~ YMCTb NICPCHOCUTH 3HAHHA B IMO3HABATCIIBHYIO U
IIPAKTUYCCKYHO o0yractu KU3HCACATCIIBHOCTH,

YMCTb HUHTCIPUPOBATL 3HAHUA W3  Pa3HbIX

MpeAMETHBIX 00JIacTeH;

BBIABUTAaThb HOBBEBIC niaeu, HpeI[HaFaTB
OpHFI/IHaHBHI)IG IIoaXOabl N pCHIeHI/Ifl;
CIOCOOHOCTD

MO3HABATEILHOMN U COLMAIbHOM IMPAaKTUKC

14 nux HCIIOJIb30BaHUA B

oOpaTHbIe GYHKLINHU; YMEHHE CTPOUTDH IpaUKH H3YyIEHHBIX
(yHKUINH, UCTIONB30BATh TPAPHKH MPH U3YYEHUH MTPOLIECCOB U
3aBUCUMOCTEH, IPU PEIICHUH 3a/1a4 U3 APYTHX y4eOHBIX
[IPEMETOB U 33Ja4 U3 PeaIbHOM KU3HH; BbIpaXaTh (opMyIaMu
3aBUCUMOCTH MEXJly BEJIMUYNHAMY;

- YMETh peIIaTh TEKCTOBBIC 33/1a4M Pa3HbIX TUIIOB (B TOM YHCIIE
Ha MPOLIEHTHI, JOJIH U YacTH, Ha IBM)KEHUE, paboTy, CTOUMOCTh
TOBApOB U YCIIYT, HAJIOTH, 3a/1a4l U3 00JIaCTU yIIpaBJICHUS
ITMYHBIMU ¥ CEMEHHBIMH (DMHAHCAMH ); COCTABIIATH BBIPA)KECHHUS,
YpaBHEHHS, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBHUIO 3a/1a4H,
MCCJIEIOBATh MTOJIy4EHHOE PELICHUE U OLICHUBATh
[IPaBO10100HOCTh PE3YJIbTATOB;

- YMETh OIIEpUPOBATh MOHATUAMU: CpeiHee apuPpMeETHIECKOE,
MenraHa, HauOoJibliee U HauMEHbIlee 3HAUYCHMsI, pa3Max,
criepcus, CTaHAapTHOE OTKIOHEHHE YHCIOBOro Habopa; yMeTh
M3BJIEKATh, UHTEPIIPETUPOBATh HH(DOPMAIINIO, TPEACTABICHHYIO B
Ta0nuIax, Ha JuarpaMMax, rpadukax, OTpakaroIllyro CBOMCTBA
[pEaJIbHBIX MPOLIECCOB U ABJICHUHN; IPEACTABIATh HH()OPMALIHIO C
[MOMOIIbIO TAaOJUI] U JUarpamMmm; UCCIeI0BaTh CTATUCTUYECKUE
TaHHbIE, B TOM YHUCIIE C IPUMEHEHHEM IpadMuecKuX METOJI0B U
DIIEKTPOHHBIX CPEACTB;

- YMETh OIIEPUPOBATH MOHATHIAMU: CIIyYalHBIN ONBIT U CITy4aifHOE
COOBITHE, BEPOSTHOCTD CIYYalHOTO COOBITHS; YMEHHE BBIUUCIISATH
BEPOSTHOCTH C MCIIOJIb30BAaHUEM T'papUUECKUX METOOB;
[PUMEHSTH (DOPMYIIBI CII0)KEHUS U YMHOKEHUSI BEPOSITHOCTEH,
KOMOMHATOPHBIE PaKThl U (POPMYIIbI IPU PELICHUH 33/1a4;
OLICHUBATh BEPOSITHOCTH PEAJIbHBIX COOBITHIA; 3HAKOMCTBO CO
CJlydaliHbIMHU BEJIMYMHAMM; YMEHUE IPUBOIUTH TPUMEPbI




MPOSIBJIICHUS 3aKOHA OOJIBIINX YMCEI B IPUPOIHBIX U
OOIIECTBCHHBIX SBIICHUSX;

- YMETh OIIEPUPOBATh MOHATUAMU: TOUKA, IPSAMasi, ITIOCKOCTb,
[IPOCTPAHCTBO, IBYIPAaHHBIN YIroJl, CKPELIMBAIOIUECS MIPSIMBbIE,
[apajyIeIbHOCTh M MEPIEHAUKYISIPHOCTD NMPSMBIX U INIOCKOCTEH,
YTOJI MEXKAY IPSMBIMHU, YTOJI MEXY IPSIMOM U INIOCKOCTBIO, YTOJI
MEXy IUIOCKOCTSIMH, PACCTOSHUE OT TOUKHU JI0 TNIOCKOCTH,
[pacCTOSIHUE MEKIY MPSMBIMHU, PACCTOSHHE MEXY TUIOCKOCTSIMHU;
YMEHHUE HCIIOJIb30BaTh MPH PELICHUHN 33124 U3yYCHHBIEC (DaKThI U
TEOpEMBbI IJITAHUMETPUH; YMEHHE OLIEHUBATh pa3Mepbl 00BHEKTOB
OKPYKaIOIIETO MUPA;

- YMETh OIIEPUPOBAThH MOHATUSIMU: MHOTOI'PaHHUK, CEUCHHE
MHOTOIpaHHMKa, KyO, mapajuienenunes, npusma, mupamuia,
(burypa v moBepxXHOCTb BpallleHUs], IMIIMH/IP, KOHYC, 11ap, chepa,
ceueHus! (pUrypsl BpalleHus, IIIOCKOCTb, Kacaromascs cepsl,
[UIMHIPA, KOHYCA, TUTOMIAIh IIOBEPXHOCTH MUPAMUIBI, IPH3MBI,
KOHYca, IIWINHPA, TUI0IIa1b chepbl, 00beM Kyoa,
MPSIMOYTOJIBHOTO MTapajuIeyenuIe/1a, TMPaMH/IbI, TIPU3MBI,
[UIMHpA, KOHYCa, [Iapa; yMeHHe 300pakaTh MHOTOTPAaHHUKH H
[MOBEPXHOCTH BPAIICHUS, UX CEYECHHUS OT PYKH, C TIOMOIIbIO
YEePTEIKHBIX UHCTPYMEHTOB U 3JIEKTPOHHBIX CPEJCTB; YMEHUE
pacro3HaBaTh CHMMETPHIO B IPOCTPAHCTBE; YMEHUE
pacro3HaBaTh MPaBUIbHbIE MHOTOTPAaHHUKHY;

- YMETh ONIEPUPOBATH MOHATUAMU: JIBHKEHHUE B TIPOCTPAHCTBE,
M0J00HBIE PUTYPHI B TIPOCTPAHCTBE; HCITOJIE30BATh OTHOIIICHHE
riomiaiel moBepxHocTell 1 00beMOB OJOOHBIX GUTYD MTPH
[pEIICHUH 3a/1ad;

- YMETh BBIYHUCIIATh F€OMETPUYECKNE BEIMYHHBI (JTIMHA, YOI,




ri011a/1b, 00BEM, MJIOLIA/Ab IOBEPXHOCTH), UCIONb3Yys U3YUEHHbIE
(OpPMYIIBI U METO/TBI;

- YMETb OIIEPUPOBATh MOHATUSAMU: NPSIMOYIOJIbHAs CUCTEMA
KOOpJAMHAT, KOOPJAUHATHI TOYKH, BEKTOP, KOOPAUHATEI BEKTOPA,
CKaJIIPHOE MPOM3BEIEHUE, YTOJI MEXAY BEKTOPAMHU, CYyMMa
BEKTOPOB, IPOU3BEICHUE BEKTOPA HAa YUCIIO; HAXOAUTH C
[IOMOILBIO U3YYEHHBIX (POPMYJT KOOPJMHATHI CEPEMHbI OTPE3Ka,
[PACCTOSIHHE MEX]Y IBYMSI TOUKaMU;

- YMETb BBIOMPATh NOAXOAIMIMNI U3YUEHHBIN METO JUIsl pEIICHUS
3aJ1auM, paclio3HaBaTh MaTeMaTHuyecKue (PaKkThl U
MaTeMaTUYECKUE MOJIEIH B IPUPOIHBIX U OOLIECTBEHHBIX
SIBJICHUSIX, B UCKYCCTBE; YMEHUE IPUBOJUTH IIPUMEPHI
MaTEeMaTHYECKUX OTKPBITUIA POCCUICKON U MUPOBOU
MaTEMaTHYECKON HAYKH.

- YMETb ONIEPUPOBATh MOHATUAMU: ONPENEICHHUE, AKCUOMa,
TeopeMa, Cle[ICTBHE, CBOMCTBO, MPU3HAK, J0KA3aTEIbCTBO,
[PaBHOCHJIbHBIE (DOPMYIHPOBKU; YMEHHE (POPMYITHPOBATH
00paTHOE ¥ MPOTHUBOIIOJIOKHOE YTBEPKIEHUE, IPUBO/IUTH
[pUMEPBI U KOHTPIIPUMEPHI, UCIIOJIB30BATh METO]T
MaTEMaTUYECKON MHAYKLMH; IPOBOJNUTH JOKa3aTeIbHbIE
pacCcyX/I€HHs TP PELICHNN 3a]a4, OLIEHUBATh JOTMYECKYIO
[IPABUJIBHOCTb PACCyXACHU;

- YMETb ONIEPUPOBATh MOHATUAMU: MHOXKECTBO, IIOJIMHOKECTBO,
orepanuy HaJl MHOKECTBAMU; YMEHHUE UCIIOIb30BaTh TEOPETUKO-
MHO>KECTBEHHBIN arnmapar i OMUCaHUs pealibHbIX MPOLECCOB U
SIBIICHUM TIpY PELLIEHUH 33/1a4, B TOM YHCJIE U3 IPYTUX YUeOHBIX
[pEeIMETOB;

- YMETbh ONIEPUPOBATH MOHATUIMHU: Tpad, CBSI3HBIN rpad, AepeBo,




UK, Tpad Ha IUIOCKOCTH; YMEHHUE 33/1aBaTh M OMHCHIBATH Ipadbl
[pa3IMYHBIMU CIIOCOOAMU; MCTIOJIB30BaTh rpadbl MPU PELICHUN
3ajay;

- YMETh CBOOOJIHO ONIEPUPOBATh MOHATUAMU: COYETAHUE,
[IEPECTAHOBKA, YUCIIO COUETAHUH, YUCIIO NIEPECTAaHOBOK; OMHOM
HproTOHA; yMEHHE IPUMEHATh KOMOMHATOPHBIE (PaKThI U
paccyXIeHus Ui pelIeHus 3a1ay;

-YMETh OIEPUPOBATh MOHATUSMU: HATYpaJIbHOE YUCIIO, LIEJI0E
YKCII0, OCTATOK 110 MOAYJIIO, PALIMOHAIBHOE YHUCIIO,

M ppalMOHATIBHOE YHCIIO, MHOKECTBA HATYPaJIbHBIX, LEJIbIX,
[PAllMOHAJIbHBIX, IEHCTBUTENIbHBIX YHCENl; YMEHUE UCIIOIb30BaTh
[IPU3HAKU JETUMOCTH, HAUMEHBIINN OOILUI 1eNUTeNb U
HalMeHblIee o0llee KpaTHoe, alroput™M EBkina npu penesun
3a]1a4; 3HAKOMCTBO C Pa3JIMYHBIMU IO3UIIMOHHBIMUA CUCTEMAMHU
CUMCIICHUS;

- YMETbh CBOOOJTHO ONIEPUPOBATH MOHATHIMU: CTEIIEHB C LIEJIBIM
[oKa3aTeieM, KOpeHb HaTypaJlbHOM CTETIEHU, CTETEHb C
[PAllMOHAJILHBIM [TOKA3aTEeNEeM, CTENEHb C JeHCTBUTEIbHBIM
(BellecTBEHHBIM) TIOKa3aTesIeM, JIorapuM uucia, CUHYC,
KOCHUHYC Y TAHT€HC IIPOU3BOJIBHOTO YHCIIA;

- YMETb ONIEPUPOBATH MOHATUAMU: TOXKIECTBO, TOXKIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CUCTEMa YpaBHEHUH
1 HEPAaBEHCTB, PABHOCWJIBHOCTh YPABHEHH, HEPABEHCTB U
CHCTEM, pallMOHAJIbHbIE, UPPALIMOHAIBHBIE, I0KA3aTENbHBIE,
CTETIeHHbIE, JIOTapu(PMUUECKHE, TPUTOHOMETPUUYECKHE
YpaBHEHHUS, HEPABEHCTBA U CUCTEMbI; YMEHUE peliaTh ypaBHEHMUS,
HEPAaBEHCTBA U CUCTEMBI C IIOMOILBIO Pa3IMYHBIX IPHEMOB;
[peIIaTh ypaBHEHUs, HEPABEHCTBA U CUCTEMBI C TAPAMETPOM;




PUMEHATHh YPAaBHEHHS, HEPABEHCTBA, MX CHCTEMBI JJISl PEIICHUS
MaTeMaTHYECKUX 3a]a4 ¥ 3a/1a4 U3 Pa3InYHbIX 00JIacTel HAYKU U
[pEAIBHOM KU3HU;

-yMeTb CBOOOJIHO ONEPUPOBATH NOHATUAMMU: rpauK QyHKIHH,
oOpaTtHas GpyHKIHSA, KOMIIO3ULIHUS PYHKITUH, IMHEHHAST (PYHKITUSA,
KBaJpaTU4Hasl QYHKLUS, CTeNeHHas (YHKLHUS C LIEIbIM
[okas3aresieM, TPUrOHOMeTpuiecKkrue GyHKINU, 0OpaTHbIE
TPUTOHOMETpHUYECKHE (DYHKIMH, TIOKa3aTeIbHas 1
morapugmuyueckas QyHKINN; YMEHHE CTPOUTH TpaduKu
(byHKIMH, BRIIOTHATH TpeoOpa3oBaHus rpaguKoB QyHKINN;
YMEHHUE HCIIONB30BaTh IpaduKu GYHKINH TSl U3Y9IECHUS
[IPOLIECCOB U 3aBUCUMOCTEH MIPU PELICHNUH 3a1a4 U3 IPYTrux
y4eOHBIX IPEMETOB U U3 PEANbHOM KU3HH; BHIPAXKAaTh
(bopMynaMu 3aBUCUMOCTH MEX]ly BETMUUHAMU;

YMEHHE CBOOOHO ONEPUPOBATh MOHATUAMHU: YETHOCTh (DYHKIUH,
MEPUOIMIHOCTD (DYHKIIMU, OTPAaHHYEHHOCTD (DYHKITHH,
MOHOTOHHOCTb (DYHKIIMH, SKCTpEMYM (YHKIIUHU, HanOoOJbIIee U
HaMMEHbIIIee 3HAaYeHUST PYHKIIUHN Ha TIPOMEKYTKE; yMEHHE
MIPOBOIUTH UCCIIEAOBaHNE (DYHKITHH;

YMEHHUE MCII0NIb30BaTh CBOMCTBA U rpaduKu GYyHKIMH AT
peleHns ypaBHEeHU, HEPaBeHCTB U 3a/1a4 ¢ IapaMeTpaMu;
M300pakaTh Ha KOOPIAUHATHOM MJIIOCKOCTH MHOXKECTBA PELICHUN
YpPaBHEHMIA, HEPABEHCTB U MX CHCTEM;

- YMETh CBOOOJIHO ONEPUPOBATH MOHATUAMHU:
M0CJIeIOBATEIBHOCTD, apu(METHYECKAsI TPOTPECCHS,
reoMeTpHuuecKkas mporpeccus, 0eCKOHEYHO yObIBaroIast
reoMeTpUYIecKas IPOTrPeccusi; YMEHHE 3a1aBaTh
[10CJIEI0BATEIBHOCTH, B TOM YHUCIIE C TOMOILBIO PEKYPPEHTHBIX
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hopmyu;

- YMETh OIEPUPOBATH MOHATHAMU: HETIPEPHIBHOCTD (DYHKIIUH,
ACHMIITOTHI rpaduka GyHKINH, IepBas U BTOpas POU3BOAHAS
(byHKLNH, TEOMETPUYECKUN U (PU3MUECKUI CMBICIT TPOU3BOAHOM,
epBOOOpa3Hasi, ONPeeICHHbII HHTErpajl; YMEHUE HAXOIUTh
ACHMIITOTHI rpaduka GyHKIUN; YMEHHE BBIUUCIIATH IPOU3BOIHBIE
CYMMBI, IPOU3BE/ICHUS, YACTHOTO U KOMITO3ULIMH (DYHKIIMH,
HAXOJUTh YpaBHEHUE KacaTelbHON K rpaduky GyHKINU;
YMEHME HCII0JIb30BATh ITPOU3BOIHYIO JUIsl UCCIIEI0BAaHUS
(byHKINH, [UTST HAXO0XKICHUS HAWITY4IIIero PerIeHus B
MPUKJIAJHBIX, B TOM YHCJIE€ CONUATBHO-9KOHOMUYECKUX U
(bu3nueckux 3a1adax, 1Jis ONMpeaesIeHUs] CKOPOCTH U YCKOPEHHUS,
HaXO/UTh IJIOMIA U U 00BEMBI (PUTYp C TOMOILBIO UHTETPaa;
[IPUBOANUTE PUMEPBI MATEMAaTHUYECKOT0 MOJICITUPOBAHUS C
MOMOIIbIO AU epeHInaNbHBIX YpaBHEHUH;

- YMETh ONEPUPOBATH MOHATHAMHU: KOMITJIEKCHOE YHUCIIO,
COIPsDKEHHBIE KOMIUIEKCHBIE YHCIIa, MOYJIb H apTyMEHT
KOMILIEKCHOTO YHclia, popMa 3alluCH KOMIUIEKCHBIX YHCEl
(reomeTpHuuecKasi, TPUrOHOMETpHUECKas U aredpandeckasi);
YMETh IPOU3BOIUTH apudMeTHuecKue 1eicTBUS ¢
KOMITJIEKCHBIMHU YUCJIaMH; IPUBOJUTH IPUMEPHI HCIIOTIB30BAHUS
KOMIIJIEKCHBIX YHCET;

- YMETh CBOOOJIHO ONIEPUPOBATH MOHATUAMU: CPEAHEE
apudMeTHuecKoe, MeIuaHa, HauOoJbllee 1 HaMMEHbIIIee
3HAYEHUS, pa3Max, TUCIepCHsi, CTAHJApPTHOE OTKJIOHEHUE IS
OTIMCAHVSI YMCIIOBBIX JaHHBIX; YMEHHE UCCIIEIOBATh
CTaTUCTHYECKUE TAaHHBIE, B TOM YHCIIE C TPUMEHEHUEM
rpaM4ecKUX METOJIOB U 3JIEKTPOHHBIX CPEICTB; rpadu4ecKu
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MICCIIC/IOBAaTh COBMECTHBIE HAOIIOIEHHS C TOMOIIBIO AHArpaMM
[paccerBaHUs U JIMHEMHOU PErpeccuy;

- YMCTb HaAXOAUTb BCPOATHOCTU COOBITHUH C UCIIOJIB30BAHUEM
rpaMuecKuX METOJI0B; IPUMEHSATh [l PELIeHUs 33134 (pOPMYJIbI
CJIO’KEHUS U YMHOXKEHUS BeposATHOCTEH, (hopMysTy MOJTHON
BEPOSTHOCTH, opMyiny bepHyiuin, koMOMHATOpHBIE (GaKThl U
(bopMyIIbl; OLIECHUBATH BEPOSITHOCTU PEATbHBIX COOBITHI; yMEHUE
OIEPUPOBATH MOHATUAMMU: CIIydalHAasl BEJIMYHUHA, PacIpelieIeHue
BGpOﬂTHOCTefI, MAaTeMaTUUCCKOC OKUIaHNUEC, NUCIICPCUA U
CTaH/apTHOE OTKJIOHEHHE Cy4ailHOW BEIMYMHBI, (PyHKINN
[pacIpeeNIeHUs U IUIOTHOCTH PABHOMEPHOTI'0, IIOKA3aTEIIBHOTO U
HOPMaJIbHOI'O PACIIPEAEICHUIN; YMEHUE UCIIONIb30BaTh CBOMCTBA
M3YYEHHBIX PaCIpeNeIeHUN I peIeHus 3a1a4; 3HAKOMCTBO C
MOHATUSMU: 3aKOH OOJIBIIIMX YUCEIl, METO/Ibl BEBIOOPOUYHBIX
VICCIICI0BAHNM; YMEHHUE IIPUBOIUTD IPUMEPBI IIPOSBICHUS 3aKOHA
0OJBIINX YKCEII B MPpUPOJAHBIX U O6HIGCTB€HHI>IX SABJICHUAX

- YMETbh CBOOOJIHO ONIEPUPOBATh MOHATUSAMU: TOUKA, NpsAMas,
[JIOCKOCTB, IPOCTPAHCTBO, OTPE30K, JIyd, INIOCKUHU YTOJl,
NIBYI'PaHHBIN yrOJI, TPEXTPaHHBIA YTOJ1, IepeceKaromumecs,
[apaJuIeJIbHbIE U CKPEILUBAIOLIUECS IIPAMBIE, I1apalIeIBHOCTD U
[EPIECHAUKYIISIPHOCTD MIPSAMBIX U IIJIOCKOCTEM, YTOJl MEXIY
[IPSAMBIMH, YTOJI MEXKIY HPSMOU U IIJIOCKOCTBIO, YTOJI MEXKIY
[JIOCKOCTSIMU; YMEHHUE UCII0JIb30BaTh IIPYU PELICHUH 3a]1a4
M3ydeHHbIE (PAKTHI U TEOPEMBI IIJITAHUMETPUH; YMEHHE OLIEHUBATh
[pa3Mepbl 00BEKTOB B OKPYKAIOIIEM MUPE; YMEHHE ONIEPUPOBATh
MMOHATHUAMU. MHOT'OT'PAaHHHUK, CCUCHUC MHOI'OI'paHHUKa,
[paBUJIbHBIN MHOTOTpaHHUK, IpU3Ma, MupaMuia, purypa u
[IOBEPXHOCTb BPALIEHUs, IMIMH]P, KOHYC, IIap, cdepa, pa3BepTKa
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MMOBEPXHOCTH, CEUCHHUSI KOHYCA U IIJIUH/IPA, NapaJljiebHbIe OCH
WJIM OCHOBAHUIO, CEUYEHHE 11apa, INIOCKOCTb, KAacatomascs chepsl,
[UIMHPA, KOHYCa; YMEHHE CTPOUTH CEUEeHHE MHOTOTPaHHHKA,
1300pakaTh MHOTOTPAHHUKH, (PUIYPhI U TOBEPXHOCTHU BpaLECHNU,
MX CEUYEHUS], B TOM YHCJIE C IIOMOLIbIO 3JEKTPOHHBIX CPE/ICTB;
YMEHUE IPUMEHATh CBOWCTBA F€OMETPUUECKUX QUTyYp,
CaMOCTOSITENIbHO (hOPMYJIUPOBATh ONPEAEICHUS H3ydaeMbIX
(uryp, BBLABHTaTh TUIIOTE3BI O CBOMCTBAX M MPU3HAKAX
reOMETPHUECKUX (PUTYpP, 0OOCHOBHIBATH WM OTIPOBEPTaTh HX;
YMEHHUE MPOBOANTH KIACCU(PUKAIIUIO (PUTYD 110 pa3IHIHBIM
[PU3HAKAM, BBIIOJTHATH HEOOXOAUMBIE JTOTIOJTHUTEIIbHBIC
[IOCTPOCHUS;

- YMeTb CBOOOIHO ONEPUPOBATH MOHATHAMMU: IUIOIIAAb (PUTYDBI,
00BbeM (DUTYpBI, BETMYUHA YTIIa, PACCTOSHUE OT TOYKHU J10
[JIOCKOCTH, PACCTOSIHUE MEXY NMPSMBIMHU, PACCTOSIHUE MEKIY
MIOCKOCTSIMH, TUIOMIAh C(hephl, IIO0MIAlh ITOBEPXHOCTH
[ pPaMU/JIbI, TPU3MBL, KOHYCA, IIMJIMHpPA, 00BEM Ky0a,
MPSIMOYTOJIBHOTO TTapajuIeyIeTUIe/Ia, TAPAMHUIBI, TIPU3MBI,
[UIMHpA, KOHYCa, [Iapa; YMEHHE HaXOIUTh OTHOIIICHUE
00BEMOB MOJOOHBIX (QUTYD;

- YMETh CBOOO/THO OIIEPUPOBATH MOHATHIMHU: JIBIKEHHE,
MapajieNIbHbIA IepeHOC, CHMMETPHS Ha TUIOCKOCTH U B
[IPOCTPAHCTBE, IOBOPOT, MPeodpazoBaHKe M0 100U, M0100HbIE
(bUrypsl; yMeHUE pacro3HaBaTh paBHbIE U 110JI00HBIE GUTYPHI, B
TOM YHCJI€ B IPUPOJIE, UCKYCCTBE, ApXUTEKTYpE; yMEHHUE
MCTIOJTF30BaTh T€OMETPUIECKHE OTHOIICHHS, HAXOTUTh
reoMeTpHUYeCKre BEIUUMHBI (JUIMHA, YroJ, IJI01aab, 00beM) Npu
[PEILIEHUH 3a]1a4 U3 APYIMX y4eOHBIX MPEAMETOB U U3 pealbHON
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PKU3HU;

- YMETh CBOOOJIHO OIIEPUPOBATH MOHATHAMU: TPSIMOYTOJIbHAS
CUCTEMA KOOPJMHAT, BEKTOP, KOOPANHATHI TOUKH, KOOPAHHATHI
BEKTOPA, CyMMa BEKTOPOB, IIPOU3BEACHNUE BEKTOPA HA YUCIIO,
pas3yioKeHUE BEKTOpa 0 06a3ucy, CKaIsIpHOE IPOU3BEICHUE,
BEKTOPHOE IIPOU3BEIICHUE, YTOJI MEXAY BEKTOPAMHU; YMEHHE
MCII0JIb30BaTh BEKTOPHBIM U KOOPAUHATHBIN METO VISl PELICHUS
reOMETPHUECKUX 33724 M 3a/1a4 APYTrUX y4eOHBIX MPEIMETOB;
OIepUPOBATh NOHATUAMU: MaTpula 2X2 u 3x3, onpeaenuTenb
MaTpPULbL, FEOMETPUYECKUN CMBICII ONIPEAEIUTEINS;

- YMETb MOJCJIIMPOBATh PEAIbHBIE CUTYALlUU Ha SI3bIKE
MaTEMaTUKH; COCTaBJISITh BBIPAKEHUS, ypaBHEHUS, HEPABEHCTBA U
X CHUCTEMBI 10 YCIIOBUIO 3a/1a4M, UCCIIEI0BATh [IOCTPOEHHBIE
MO/JIEJIN C UCIIOJIb30BaHUEM alllapara ajareopsl,
MHTEPIIPETUPOBATH ITOTYUEHHBIN PE3yNbTaT; CTPOUTH
MaTeMaTUYECKHUE MOJIENH C TOMOUIbI0 T€OMETPUUYECKUX MOHATHIM
1 BEJIMUMH, pellaTh CBSI3aHHbIE C HUMU MTPAKTUYECKHE 3a/1a4H;
COCTaBJISITh BEPOSATHOCTHYIO MOJIENb U HHTEPIPETUPOBATH
[TOJIy4EHHBIN pe3ysIbTaT; PellaTh MPUKIIAIHbIE 3a0a4H
CpEICTBAMU MaTEMATUYECKOT0 aHAIN3a, B TOM YHCJIE€ COLUAIbHO-
HKOHOMHUYECKOTO U (PH3UUECKOTO XapaKTepa;

- YMEHUE BBIOMPATh MOIXOSAIINI METO IS peILIeHHs 3a]1a4u;
[MOHMMAaHHUE 3HAYMMOCTH MaTEMATUKH B U3yUYEHUU NIPUPOIHBIX U
00I11eCTBEHHBIX MTPOIIECCOB U SBJICHUN; YMEHHE paclio3HaBaTh
[TPOSIBJICHUE 3aKOHOB MAaTEMATHKHU B NCKYCCTBE, YMEHHE
[IPUBOAUTH IPUMEPBI MATEMATUYECKUX OTKPBITUI POCCUUCKON U

MHPOBOI MAaTEMaTUYECKON HAyKH

14




OK 02 Mcnonb3oBaTh
COBpEMEHHBIC CPEIICTBA
[TOMCKA, aHaIu3a U
MHTEpIpeTalui HH(HOPMAIIUH,
1 MH(GOPMAITMOHHBIC
TEXHOJIOIMH ISl BBIITIOJIHEHUS
3aj1a4 MpodecCHoHAIbHON
TesITeIbHOCTH

B 0051aCTH LIEHHOCTH Hay4YHOT'O MIO3HAHHUS:

-c(hopMUpPOBAaHHOCTH MHPOBO33PEHUS,)
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3BUTUA HAyKd ¢ OOUIECTBEHHOW MPaKTUKH,
OCHOBaHHOTO Ha Janore KYJIbTYD,

CIIOCOOCTBYIOIIETO OCO3HAHHIO CBOETO MeECTa B
[TOJIMKYJIbTYPHOM MHDE;

- COBEPIICHCTBOBAHUE SI3bIKOBOM W YHUTATEIBCKOM
KyJbTYpbl KaK CpEJICTBAa B3aUMOJICUCTBHUS MEKIY|
ITFOIbMHU U TIO3HAHUSI MUPA;

- OCO3HaHHE IIEHHOCTH HAYYHOM JEATEIbHOCTH,

FOTOBHOCTb OCYILECTBIISATh HIPOEKTHYIO u
VICCIIEIOBATENBCKYIO NEATENBHOCTh NHANBUIYAIBHO
1 B rpyIIIIe.

OBnaneHune YHHUBEPCAIbHBIMU y4eOHBIMU

I[I03HaBaTCJIbHBIMU HeﬁCTBHﬂMHI

B) paboTa ¢ HHpopMaIei:

- BJIJETh HABbIKAMHU TMOJY4YEHHUS MHQOpPMAIUH U3
MCTOYHHUKOB Pa3HBIX TUIIOB, CaMOCTOATCJIBHO|
OCYILLECTBIATh MOUCK, AHAIN3, CHUCTEMATU3ALUI0 U
MHTEepIpEeTauio HHPOPMAIIMK PA3TUYHBIX BUJOB U
(bopM npencTaBieHUS;

- CO3/1aBaTh TEKCThl B pAa3JIMYHbIX (opmarax ¢
y4eTOM Ha3HaueHuss MHQOpMamuu U  LEJIEeBOH
ayIUTOpHH, ONTUMAJIBHYIO  (opMY]

MMPCACTABJICHNA U BU3YyalIU3alluN,

BbIOUpas

- OLICHUBATh JOCTOBCPHOCTD,

cc

JIETUTUMHOCTDH|

nH(popManuy, COOTBETCTBUE IIPABOBBIM U

- YMETh OIEpPHUPOBATH MOHATHUAMHU: palMOHAJIbHAs (QYHKIUA,
byHKIHS, byHKIWHS,
morapudmuueckas (QyHKUUSA, TPUTOHOMETPHUYECKHE (DYHKIIHH,

Moka3aTeabHas CTeTeHHAs
oOpaTHble (YHKIHMH; yMEHHE CTPOUTh TrpaduKHd HU3YYCHHBIX
(yHKIWH, UCMONB30BaTh I'padUKU MPH U3YYCHHH IPOILECCOB H
3aBUCUMOCTCH, TpPHU PEUICHUH 3aJad W3 JAPYIHX y4eOHBIX
[PEMETOB ¥ 3a/1a4 M3 PEaIbHOM JKU3HU; BBIpPAKATh (OpMyJiaMu
3aBHCUMOCTH MEX/Ty BETUYNHAMH,

- YMETh OIEpUPOBaTh MOHATUSMHU: TOXIECTBO, TOXKIECCTBEHHOE
npeoOpa3oBaHue, ypaBHEHHUE, HEPABEHCTBO, CUCTEMa ypaBHEHUH
PAaBHOCHUIIBHOCTb  YPaBHEHMH,

1 HCPABCHCTB, HCpPaBCHCTB H

CUCTCM, palHOHAJIbHBLIC, HWPpPALHUOHAJIBbHLIC,
CTCIICHHEBIC, J'IOI‘apI/I(I)MI/IquKI/Ie,
YPaBHCHU, HCPABCHCTBA U CUCTEMbI; YMCThH PCIIATh YPABHCHUA,

HCPAaBCHCTBA W CHUCTEMbI C TIIOMOIIBIO PAaA3JIMYHBIX IIPHUCMOB;

IIOKa3aTCJIbHBIC,
TPUTOHOMCTPUYICCKUC

[PCIIaTb YpaBHCHHUA, HCPABCHCTBA MW CHUCTCMBI C IApaMETPOM;
[IPUMCHATH YpPAaBHCHHA, HCPABCHCTBA, UX CUCTEMBI IJId PCIICHUA
MAaTCMAaTUUYCCKHX 3ada4 U 3a1a4 U3 pa3InIHbIX obnacrei HAayYKH U
[pEATBHOM )KU3HU;

yMeTh CBOOOJHO ONEPUPOBATH
[apaJuleIbHbII  IIEPEHOC,
[IPOCTPAHCTBE, MOBOPOT, NMpeoOpazoBaHHE I0A00Us, MOJTOOHBIE
(burypel; yMeTh pacro3HaBaTh paBHbIE M IMOA0OHBIE (QUTYpHI, B
apXUTEKType; YMETb

INOHATHUAMU. JOBHKCHUC,

CUMMCTPUA Ha IUIOCKOCTH W B

TOM YHCJIC B IpUPOAC, HCKYCCTBE,

M CIIOJIB30BaTh reOMCTPHUICCKUC OTHOLICHMUA, HaXOIUTH|

reoMeTpUUYECKre BEIUUMHBI (AJIMHA, YO, IUIOMIa/lb, 00BEM) IpH
[pEIIeHNH 3a7jad U3 JIPYruX y4eOHBIX MPEIMETOB U U3 pealibHOM

PKU3HU
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MOpPaJIbHO-3TUYECKUM HOPMaM;
- HWCIOJB30BaTh CpeACTBa WH(POPMAIMOHHBIX W
TEXHOJIOTUA B

KOMMYHHKAIIUOHHBIX pCeICHUN

KOTHUTHBHBIX, KOMMYHHKAaTHBHBIX H
OpraHU3alMOHHBIX 3aJa4 C CO6J'IIOI[CHI/ICM
Tpe60BaHPII>i OProHOMHUKH, TCXHUKHU 6630H8.CHOCTI/I,
I'MT'MCHBI, pecypcoc6epe>I<eHI/I51, IMIpaBOBBIX 41

ATUYECKUX  HOpPM, HOpM  HH(POPMALMOHHOM

0e30IMacHOCTH;
- BJIAACTh HABBIKAMHA paCHO?,HaBaHI/I?[ 1 3alluThI
0€e30IacHOCTH

mHbopManuy, HWHPOPMAITMOHHON

JIMYHOCTH

OK 03 ITnanupoBats u
[peaT30BbIBaTh COOCTBEHHOE
pogeCcCuOHAIBHOE U
ITTYHOCTHOE Pa3BHUTHE,
[peIIPUHIMATEIHCKYIO

eI TeTbHOCTD B
npodeccuoHanbHOM chepe,
MICTI0JIb30BaTh 3HAHUS IO
(buHAHCOBOW TPAaMOTHOCTH B
[PA3IMYHBIX KU3HEHHBIX
CUTYyaIHsIx

B obnactu 1yXxOoBHO-HPaBCTBEHHOT'O BOCITUTAHHUS:

-- c(hOpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS,
DTHYECKOTO IMOBEICHUS;

- CIIOCOOHOCTH OIIEHWBATh CUTYAIIMIO U TIPUHUMATH|
OCO3HAHHBIC PEIICHUS, OPUCHTHPYSICh Ha MOPAIbHO-
HPaBCTBEHHBIC HOPMBI U IIEHHOCTH;

- OCO3HaHWE JIMYHOIO BKJIaJa B MOCTPOEHUE
YCTONYMBOTO OYIyIIETo;

- OTBETCTBEHHOE OTHOILIEHHWE K CBOMM POJIUTENSAM U
(W1M) APYrUM 4ji€HaM CEMbH, CO3JAHUI0 CEMbU HA
OCHOBE  OCO3HAaHHOTO  MPHHATHS  LEHHOCTEH
CEMEWHON »KW3HU B COOTBETCTBUHM C TPATULMSIMHU
HaponoB Poccuu;

OBnazieHue  yYHHUBEPCAIBHBIMU  PETYISITUBHBIMHY|
TeHCTBUSIMMU:

a) CaMOOpTraHU3aLys:

- YMETh OIIEpUPOBATH MOHATUSAMH: panuoHalbHbIE,
MppaLMOHAJIBHEIE, [IOKa3aTeNIbHBIE, CTECIICHHBIE,
norapumuueckue,  TPUTOHOMETPUYECKHE  YpaBHEHHS U

HEpPABEHCTBA, UX CUCTEMBI;
- yMETh ONEPUPOBaATh MOHATUAMH: MHOTOIPAHHUK, CEUYEHUE

MHOTOTpaHHHKa, KyO, MapajieNienunesl, Npu3Ma, MUpaMuiaa,
(urypa u moBepxHOCTb BpallleHUs, IIUIUHP, KOHYC, 1Iap, cdepa,
ceueHUs] (DUTYpbl BpallleHHus, IUIOCKOCTb, Kacaromiascs cgepsl,
[UIMHAPA, KOHYCA, TUIOIIAh MOBEPXHOCTU MUPAMUJIbI, TPU3MBI,
wiomanas  chepsl, o0beM  KyOa,

nupaMubIl,

KOHYCa, nuiInHAapa,

[PSIMOYTOJIBHOTO  MapaJuleNienumnena, MPU3MBI,
[MIMH]Ipa, KOHYyCa, 11apa; YMEHUE n300paxaTb MHOTOIPAaHHUKH U
[MOBEPXHOCTU BpALIEHUS, UX CEYEHUS OT PYKH, C IMOMOILBIO
YMETb

[PACIIO3HABATh CUMMCTPHIO B IIPOCTPAHCTBE, YMETH PACIIO3HABATH,

UCPTCKHBIX HHCTPYMCHTOB W OJJICKTPOHHBIX CPCIACTB,

[MPaBUJIbHBIC MHOTOT'PAaHHUKU,
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- CaMOCTOSITEIBHO OCYIIECTBIIATh TTO3HABATEIHHYIO
NICATCIIbHOCTDb, BBIABIIATH HpO6JIeMBI, CTaBUTh H
(hopMyIMpoBaTh COOCTBEHHBIC

O6paSOBaTCHBHOﬁ JCATCIBHOCTH M KH3HCHHBIX

3aga4dun B|

CUTyalHsIX,

- CaAMOCTOATCIBHO COCTABJIATL IIJIaH PCHICHUA

pecypcos,
COOCTBEHHBIX BO3MO>KHOCTEH H MPEIIOYTCHUH;

npoOJeMbl C  y4ETOM  HMEHOLIUXCS
- 1aBaTh OLICHKY HOBBIM CHTYaIlHsM;
CIOCOOCTBOBaTh (DOPMUPOBAHHIO U IPOSIBICHUIO
[TUPOKOM JPYAMIIMU B Pa3HBIX 00JACTSIX 3HAHUM,
[OCTOSHHO TIOBBIIIATh CBOH 0Opa3oBaTENbHBIN H
KYJIbTYpHBIH YPOBEHbD;

0) CAMOKOHTPOJIb:

MCTIOJIb30BAaTh TMPUEMBbl pedIeKCHU s OLEHKH
CUTYyalllH, BHIOOPa BEPHOTO PEIICHHS,;

- yMEThb
[IPUHUMATBH PELICHUS 110 UX CHUKEHUIO;

OLICHUBATh PUCKHM U CBOEBPEMEHHO
B) SMOLMOHAJIBHBIM HWHTEIJIEKT, MpeAroararouuii
Cc(OPMHPOBAHHOCTB:!

BHYTPEHHEH MOTHUBAILIMM, BKJIFOYAOIIEH CTPEMIIEHUE
K JOCTHKEHMIO LE€IM U YyCHeXy,
MHULMATUBHOCTh, YMEHHUE JIEHCTBOBaTh, UCXOIS W3

CBOUX BO3MO)KHOCTCI\/JI;

OIITUMHU3M,

- SMIIaTUH, BKJIIOYAONIEH CIOCOOHOCTh MOHUMATh
PMOLMOHAIIBHOE COCTOSIHUE JIPYTUX, YUYUTHIBATh €0
[pU OCYIIECTBIEHUH KOMMYHHKAIIUU, CIOCOOHOCTH,
K COYYBCTBUIO U CONEPEIKUBAHUIO;

- YMETb OIEPUPOBATH IOHATUSAMHU: IPSAMOYIOJIbHAsI CHUCTEMA
KOOPJMHAT, KOOPJAMHATBI TOYKH, BEKTOP, KOOPAMHATHI BEKTODA,

CKaJIApHOC IPOU3BCACHUC,

BCKTOPOB,

yrojl MEXIy BEKTOPaMH,
HaXoIuTh C

cymMmal
IPOM3BEACHUE BEKTOpPa Ha YUCIIO;

MOMOIIbI0 MU3YyYEHHBIX (POPMYIT KOOPAMHATHI CEpPEelIMHBI OTpe3Ka,

PAaCCTOAHUEC MCIKIY ABYMS TOUKAMU

17



- COLIMAJIBHBIX HaBBbIKOB, BKJIIOYAOIIUX

CIIOCOOHOCTBH BBICTpaWMBaTh OTHOIICHUS C JIPYTHMH
ITFObMH,  3a00THThCH,

MPOABJIATE  HHTCPEC U

pasperiats KOHQIUKTHI

OK 04 DddexTuBHO
B3alMOJIEVICTBOBATH U
paboTaTh B KOJJIEKTHBE U
KOMaH]1e

FOTOBHOCTBH K CAMOPAa3BUTHIO, CAMOCTOSATEIIBHOCTH U
CaMOOIIPEEIIEHUIO;

-OBJIaJICHE HaBbIKAMU y4e€OHO-MCCIIeI0BATEIbCKOM,
[MPOEKTHOM M COIMATIbHOMN JIEATEIIbHOCTH;
OBnazieHue yHHUBEPCATbHBIMA KOMMYHUKATUBHBIMHY
TEVICTBUSIMMU:

0) COBMECTHasI IeITEIIbHOCTD:

- TMOHMMAaTb M MWCIOJIB30BaTh IPEUMYLIECTBA
KOMaHIHOW ¥ MHJIMBUyaIbHOU pabOThI;

- MPUHUMATH [EJIH COBMECTHOW JEATEIbHOCTH,
OpraHu30BbIBaTh U KOOPJIMHUPOBATH JIEUCTBUS IO
e JOCTIDKEHUIO: COCTaBJIATh TIJIaH JACHCTBUM,
[pacIpeiesATh PO C YYETOM MHEHUW YYaCTHUKOB
00CYXKIaTh pe3ylbTaThl COBMECTHOU PabOTHI;

- KOOPJAUHUPOBATDH U BBITIONHATH PAaOOTY B YCIOBUSX|

[peaTbHOro, BUPTYAJIbHOIO U KOMOWHUPOBAHHOTO

- YMETh OIEpUPOBATh MOHATUAMMU: CIIYHaHBIA OIBIT U CIIy4alHOE
COOBITHE, BEPOSTHOCTh CIIY4aHOTO COOBITHS; YMETh BBIYUCIISTH
BEPOATHOCTb C  HCIOJb30BAaHUEM TpapUUECKUX  METOOB;
[PUMEHSTh (POPMYJbl CIOKEHUS U YMHOMKEHHUS BEpOSITHOCTEH,
KOMOUWHATOpHble (akThl U (OpMyJBl HpU pPELIEHUU 3ajad;
OLICHUBATh BEPOSITHOCTH pEabHBIX COOBITHI; 3HAKOMCTBO CO
CIIy4yallHBIMU  BEIWYMHAMHU; YMEHUE MPUBOAUTH IPUMEDPSI
NpPOSIBIICHUS 3aKOHAa OOJIBIIMX YHCel B MPHUPOJIHBIX U
OOIIECTBEHHEBIX SIBJIICHUSX;

- yMeTh CBOOOJHO ONEpUPOBATH MOHATHSMH: CTENEHb C LIEIbIM
[MOKa3aTelieM, KOPEHb HaTypaJIbHON

CTCIICHHU, CTCIICHb C

[PAUOHAJIBHBIM  IMOKAa3aTCjIiEM, CTCICHbL C )I@ﬁCTBI/ITCJ'IBHI:IM

(BCIJ_ICCTBCHHLIM) IIoKa3arcjieM, JIoT apI/I(bM qucia, CHHYC,

KOCHHYC U TAHT'€HC IPOU3BOJIBHOIO YHCIIA;
- yMETh CBOOOJHO ONEpPHPOBATH MOHATHAMM: I'paduK (YHKIHH,
oOpaTHas (GyHKUHUS, KOMIIO3UIMS (QYHKIUH, TUHEWHAs (QyHKINA,
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B3aMOJCHCTBUS;

OCYIICCTBIISATh  TIO3UTHBHOE  CTPATETUYCCKOE
[MOBEJICHUE B PA3JIMYHBIX CHUTYAIUSAX, MPOSBISATH
TBOPUYECTBO U BOOOpakeHUE, ObITh MHULIMATUBHBIM.
OBynazeHne  YHUBEPCAIBHBIMH  PETYJISATUBHBIMU
MENCTBUSIMU:

) IpUHATHE Ce0sl U IPYTHUX JIFOICH:

- IPUHAMATh MOTHBBI U apTYMEHTBI JPYTHX JIOJCH
[P aHATN3E PE3yIbTaTOB JACITCILHOCTH;

- PU3HABATH CBOE MIPABO U MPABO JIPYTHX JIOJCH HA|
OIOKU;

- pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MTO3UIHH

IPYroro uenoBeKa

KBagpaTHuHas (QyHKIuUs, cTerneHHas (YHKOUS C  LEJIbIM
MokaszarejieM, TPUTOHOMETpHYecKue  (PyHKIUH, 0OpaTHBIE
TPUTOHOMETPHUUYECKHE byHKuy, HoKa3aTenbHas u

imorapudmudeckass GyHKIIUU; YMETh CTPOUTH TpaduKu (YHKIIHH,
BBITIOJIHSITH MPe0Opa3oBaHus rpa@uKoB HyHKIIHIA;

- YMETh UCIIOJIb30BaTh TpapuKu QYHKIUN IS U3YYCHUS MTPOIIECB
COM 3aBUCHMOCTEU TNpPU PEIICHHH 3a7ad W3 JPYTruX y4eOHBIX
MPEIMETOB M W3 PEAbHOW JKW3HH, BBIpaXarb (opmynamu
3aBHCHMOCTH MEXKIy BETUYHHAMU;

- CBOOOJHO ONEpPUPOBATH TOHATHUSIMU: YETHOCTh (PYHKIIHH,
byHKIUY, byHKIIH,
MOHOTOHHOCTh ()YHKIIMH, IKCTpeMyM (DYHKIUH, HauOoJjbllee U
3HaueHUs (QYHKIUU Ha TMPOMEKYTKE; yMETh

[CPUOANIHOCTD OIrpaHU4YCHHOCTD
HalMEHbIIIEE
[IPOBOANTH HUCCIIEIOBaHUE (PYHKIINH;

- YMETh HCIONIb30BaTh CBOMCTBA W Tpaduku GYHKIUN As
[pCLLICHUS] YpaBHEHU, HEPABEHCTB M 3aJay C IapaMeTpPaMH;
M300pakaTh Ha KOOPJUHATHOW TUIOCKOCTH MHOXXECTBA pEIICHUMN
YpaBHEHUM, HEPABEHCTB U UX CUCTEM

OK 05 OcyiiecTBisiTh yCTHYIO
1 TUCHMEHHYIO
KOMMYHHKAITUIO Ha
rOCYJapCTBEHHOM SI3bIKE
Poccuiickoit denepanmu ¢
lyueToM ocoOeHHOCTeN
COIMAIBHOTO U KYJbTYPHOTO
KOHTEKCTa

B 001acTu 5¢cTETHYECKOr0 BOCIIUTAHUS:

- OCTETHUYECKOE OTHOLICHUE K MHUPY, BKIKOYas
PCTETHKY OBITa, HAYYHOTO U  TEXHHYECKOTO
TBOpPUECTBA, CIOpPTa, TpyAa H OOIIECTBEHHBIX
OTHOIIICHH;

- CIOCOOHOCTh BOCHPHHUMATh pPa3IUYHBIC BUJIb]
MCKYCCTBa, TPAJWUIMK W TBOPYECTBO CBOETO U
NIPYTUX  HApOJOB,  OIIyIIATh
BO3/CHCTBUE UCKYCCTBA;

OMOIMOHAIEHOE

- YGG)KHGHHOCTB B 3HAYUMOCTU 4 JHUYHOCTH H

- YMEThb OIEPUPOBATH MOHATUAMHU: CpeAHee apu(pMETHUYECKOE,
HauOosplllee M HauWMEHbIEe 3HAYEHUs, pa3Max,

OTKJIOHEHHE YHUCIOBOTO Habopa;
MHTEPIPETUPOBATH uH(pOpMaIHtIo,
Mpe/CTaBICHHYI0O B TallMIlax, Ha JAMarpaMmax, rpadukax,
OTpaKalolllyl0 CBOMCTBa peaJbHBIX TMPOLECCOB U SIBICHUM;
[pe/ICTaBIATh MH(OPMALIMIO C TOMOIIBI0 TAaOJIHUI] U JAUArpaMM;
v

Me/iaHa,
nucnepcus,
YMEHHE

CTaHAapTHOC
H3BJICKATh,

NCCICA0BaTh CTAaTHCTHUYCCKHUE JaHHBIC, B TOM  4YHCIIC

[PUMEHEHHEM I'paUUeCKUX METO/I0B U 3JIEKTPOHHBIX CPECTB;
- YMETb OIIEpUPOBATh IOHATUSAMHU: TOYKA, IpsMas, IJIOCKOCTb,
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00IeCTBa OTEUECTBEHHOTO U MHPOBOI'O MCKYCCTBA,
DTHUYECKHUX KYJBTYPHBIX TpPaJULUNA U HApPOIHOIO
TBOPYECTBA;

- TOTOBHOCTb K CAMOBBIP@)KCHHUIO B Pa3HBIX BHUIAX
MCKYCCTBAa, CTPEMIICHHE  IIPOSIBIATH
TBOPYECKOM JIMYHOCTH;

OBrazeHne yHUBEPCAIBHBIMU KOMMYHUKAaTUBHBIMU

Ka4deCTBa

e CTBUSIMU .

a) oOmeHue:

- OCYILIECTBIATh KOMMYHHUKAIIMM BO BCeX cdepax
PKH3HU;

- pacmo3HaBaTh HEBepOaJbHBIC CPEJCTBA OOIICHUS,
[MOHUMATH 3HAYCHHUEC COLMAIbHBIX
[pacro3HaBaTh MPEANOCHUIKU KOH(DIUKTHBIX
CUTYaIlui U CMATYaTh KOH(IUKTHI,

3HAKOB,

- pa3BepHYTO W JIOTMYHO H3J1aratb CBOIO TOUKY|
BPEHUSI C UCTIOIB30BAHUEM SI3LIKOBBIX CPEJICTB

[IPOCTPAHCTBO, ABYTPaHHBIM YIoJ, CKPELIMBAIOIIMECS MpPSAMBIE,
[1apaJUICIIbHOCTh U MEPIECHIUKYIAPHOCTD NMPAMBIX U IUIOCKOCTEH,
YTOJI MEXAY NPSMBIMHU, YIOJI MEXAY NPSAMON U INIOCKOCTBIO, YIOJl
MEXIY IUIOCKOCTAMM, PACCTOSHHE OT TOYKM JO IUIOCKOCTH,
[PACCTOSIHUE MEXKAY IIPSIMBIMH, PACCTOSTHUE MEXKIY IIOCKOCTSAMHU;
- YMETbh UCIOJIb30BaTh MPHU PEIICHUH 3a/1a4 U3y4YeHHbIe (aKThl U
TEOpeMbl IUIAHUMETPUU; YMEHHUE OLEHMBATh Pa3Mepbl OObEKTOB
OKPY’KaroILero Mupa

OK 06 ITposiBnsTh
pa)<1aHCKO-NATPUOTHIECKYIO
[MO3UIUIO, IEMOHCTPUPOBATH
0CO3HAHHOE MOBEJACHHUE HA
OCHOBE TPaJUIIMOHHBIX
00IIIEUEI0BEYECKUX
IIEHHOCTEH, B TOM YHCIIE C
YIeTOM rapMOHHU3AINN
MEKHAITHOHAIBHEIX U
MEXKPETUTHO3HBIX OTHOIICHUH,
[IPUMEHSITh CTaHIAPTHI

- OCO3HaHWe  OOYy4YaloIIMMHUCA  POCCUHCKOI
PAKIaHCKOU UJIEHTUYHOCTH,

- LEJICHAIPaBICHHOEC  Pa3BUTHE  BHYTPEHHEH
[MO3ULIMM  JIMYHOCTM  HA  OCHOBE  JYXOBHO-

HpPaBCTBEHHBIX IIEHHOCTEH HapoaoB Poccuiickoi
Denepanuu,
KYIbTYPHBIX Tpaauiuii, (OpMHUpPOBaHHE CHCTEMB]

HCTOPUUYCCKUX n HaITMOHAJIbHO|

3HAYMMBIX  II€HHOCTHO-CMBICIIOBBIX  YCTaHOBOK,
AQHTUKOPPYILHOHHOTO MHPOBO33PEHHS],
[TPaBOCO3HAHUS, JKOJIOTUYECKOU KYJIbTYPHI,

CIIOCOOHOCTH CTaBUTh LOCJIn U CTPOUTH KU3HCHHBLIC

- YMETb ONIEPUPOBATH MOHATHUAMMU: NPSIMOYTOJIbHAS CUCTEMA
KOOPAMHAT, KOOPAUHATHI TOYKH, BEKTOP, KOOPAUHATHI BEKTOPA,
CKAJIIPHOE IIPOU3BEICHUE, YTOIl MEXIY BEKTOPAMH, CyMMa
BEKTOPOB, IIPOU3BEECHUE BEKTOPA HA YHUCIIO; HAXOAUTH C
MOMOILBIO U3YYEHHBIX (POPMYIT KOOPIMHATHI CEPEMHbI OTPE3Ka,
[pacCcTOsTHUE MEXAY ABYMS TOUKAMU;

-yMeTh BBIOMPATh MOAXOISALINI U3ydEeHHBIH METO/ JIJIs1 pEeLICHUS
3aJlauM, paclio3HaBaTh MaTeMaTH4ecKue (hakThl U
MaTeMaTHYeCKHUe MOJIENH B IPUPOIHBIX U OOIIECTBEHHBIX
SIBJICHUSIX, B HCKYCCTBE; YMEHHE IPUBOUTH ITPUMEPHI
MaTEMaTUYECKUX OTKPBITUM POCCUICKON U MUPOBOU
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AHTUKOPPYILIHOHHOTO
[TOBECHUS

[LIaHEBL,

B yacTu rpak1aHCKOro BOCIIUTAHUS:

- OCO3HAHME CBOHUX KOHCTUTYLMOHHBIX NIpaB H
00s13aHHOCTEH, YBOXKCHHE 3aKOHA U ITPABOTIOPSI/IKA;

-  [OPUHIATHE  TPATAIMOHHBIX
00I1IeUeIOBEUEeCKUX T'YMaHUCTUYECKUX U
IIEMOKPATUYECKUX 1IEHHOCTEH;

HallMOHAJIbHBIX,

- T'OTOBHOCTBb IMPOTHUBOCTOATH nacoJIOrnu

DKCTpEMHU3Ma, HallMOHAIM3Ma, KkceHo(oouw,
IUCKPUMUHAIIMK 110 COLIMAJBHBIM, PEJIIUTHO3HBIM,
[PaCOBBIM, HALIMOHAJILHBIM IIPU3HAKAM;

- TOTOBHOCTh BECTH COBMECTHYIO JAESTEIbHOCTH B
MHTEpecax Ipa)<IaHCKOro OOIIeCcTBa, Y4acTBOBAThH B
CaMOYIIpaBIICHUU B o01eo0pa3oBaTeIbHOM
OpraHu3alMM U JETCKO-FOHOLIECKUX OpraHu3anusx;
- YMEHHE B3aUMOJEWCTBOBaTh C COLUAJIBHBIMHY
MHCTUTYTaMU B COOTBETCTBHH C WX (YHKIHMSIMHU U
Ha3HA4YCHHUEM;

- TOTOBHOCTb K T'YMAHHUTapHOM M BOJIOHTEPCKOMH
NEATEIbHOCTH;

[MAaTPUOTUYECKOTO BOCIIUTAHHUS:

- chopMHPOBAHHOCTH POCCHUHCKON TpakIaHCKOM
MJICHTUYHOCTH, NMAaTPUOTU3MA, YBAKEHHUS K CBOEMY)
HapoJy, 4yBCTBAa OTBETCTBEHHOCTH mepeln Poaunown,
FOpJIOCTH 3a CBOM Kpai, CBOI0 PoauHy, CBOH SI3bIK U
KYJIBTYDPY,
MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuu;

ImponIoe n HaCTOSIICC

- LHCHHOCTHOC OTHOHICHUEC K TOCYJapCTBCHHBIM

MaTeMaTUYECKON HAYKH.

- YMETb OIIEpUPOBATh NOHATUAMMU: CIIY4aHBIA OIBIT U CIIy4alHOE
COOBITHE, BEPOSITHOCTD CIy4ailHOrO COOBITHS; YMETh BBIYUCIATH,
BEPOATHOCTb €

HCIIOJIB30BaHHUEM Fpa(bI/I‘leCKI/IX

[PUMEHSTh (POPMYJIbl CIOKEHUS U YMHOXKEHUS BEPOSTHOCTEH,

MCETOJ0B,

KOMOMHATOpHbIE (akThl W (QOpPMYIbl TMPU pPELUICHUH 3a7ady;
OIICHUBATh BEPOSATHOCTU PEATbHBIX COOBITHIA; 3HAKOMCTBO CO

CHy‘lﬂfIHI:IMPI BEJIMYNHaAMMU, YMCHHUC TIPpUBOAWUTL IIPUMCPLIL

[MPOSABJICHUA  3aKOHaA OOJBIIMX 4YHCEI B INPpUPOAHBIX U

0OIIIECTBEHHBIX SIBJIEHUSIX
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CUMBOJIAM,  HUCTOPUYECKOMY U  IPHUPOJHOMY]
HacjIeAulo, NaMATHHUKAM, TpagulusM HapoJOB
Poccun, noctmkenusm Poccun B Hayke, HCKYCCTBE,
CIIOpPTE, TEXHOJIOTUSAX U TPYIE;

- ujieliHas yOexXIeHHOCTb, TOTOBHOCTb K CIYKEHUIO
n 3amure OtedecTBa, OTBETCTBEHHOCTb 3a €r0
Ccyas0y;

OCBOEHHBIE  OOY4YalOIIMMHUCA  MEXKIIPEAMETHBIE
MOHATUST W YHUBEPCAIbHBIE YYeOHBIE JEHCTBUS

(perysisiTUBHBIE, ITI03HABATEJIbHEIE,
KOMMYHHKATUBHBIE);
- CHOCOOHOCTh ux HCIIO/Ib30BaHUs B

[M0O3HABATEJIbBHOW M COLMAIBHOW  MPAKTHUKE,
FOTOBHOCTh K CAMOCTOSITEIbHOMY IIJIAHUPOBAHUIO U
OCYILIECTBIECHUIO yueOHOH JIESITENLHOCTH,
OpraHu3aliy  y4eOHOrO  COTPYAHHYECTBA  C
MearorndeCKUMH pabOTHUKAMH U CBEPCTHUKAMHU, K
Y4aCTHIO B MMOCTPOEHUH WHIUBUTyJIbHOU
00pa3oBaTeNbHON TPACKTOPHUH;

- OBJIa/IeHHE HaBbIKaMH y4eOHO-

M CCIIEI0BATENBCKOW, IPOEKTHON U COLMAIIBHOU

eI TeIbHOCTH

OK 07 CogelicTBoBaTh
COXPAHEHUIO OKPYKAOIIEH
CpeIbl, pecypcocOepexeHuio,
[IPUMEHSTH 3HAaHUSI 00
M3MEHEHHUN KJIMMaTa,
[IPUHITUIIBI OEPEHKIINBOTO

- HE MpUHUMATh JEHUCTBUS, NPUHOCSIINE Bpea
OKpY>Karollen cpere;

- yMeTb IPOTHO3UPOBaTh  HEOJIAronpUsTHbIE
DKOJIOTUYECKHE TOCIEACTBUSA IMPEAIPUHUMAEMBIX
e CTBHM, MPEAOTBPAILATh UX;

- pacIIMpUThH OMNBIT AEATEIBHOCTU HSKOJIOIMUYECKOMH|

- yMeThb ONEpUpOBaTh TMOHATUAMU: (QYHKIMS, HENpepbIBHASA

GyHKIUS,  [pPOU3BOJHAS,  IEpBOOOpa3Hasi,  ONpeeseHHBIN
MHTETpaJl; yMETb HAXOJUTh IPOU3BOJHBIE AIIEMEHTAPHBIX

(GyHKIUI, HCMONb3ys CIPAaBOYHbIE MaTepUabl; UCCIENOBAaTh B

HpOCTefIHIHX ciaydasax (1)YHKIII/II/I Ha MOHOTOHHOCTHb, HaAXOIUTH

HanOONBIINE W HAMMEHBIIME 3HAueHHUs (YHKIIHIA;

CTPOUTH
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[IPOU3BO/ICTBA, () (HEKTUBHO
NIEHCTBOBATh B UPE3BbIYaHBIX
CUTYyaLUsAX

HaIIpaBJICHHOCTH;
- paspabaThiBaTh IUIaH pEIICHUS MPOOJIEMBI ¢
Y4ETOM aHajiu3a HMEIOIUXCS MaTepUabHBIX U
HEMaTepUaIbHbIX PECYPCOB;

OCYILECTBIATh  LI€JICHANPABICHHBIN
[epeHoca CpeICTB croco0oB  JeicTBUA

podeccuoHalbHYIO Cpeny;

ITIOUCK
u B|
- YMCTb ICPCHOCUTHL 3HAHUA B IMO3HABATCIIBHYIO U
IIPAKTUYCCKYIO obnactu KU3HCACATCIIBHOCTH,

- [pcjiaraTb HOBBIC IPOCKTBI, OUCHUBATL HJACH C
IMO3UIIUHW HOBU3HBI, OPUTUHAJIBHOCTH, HpaKTI/I‘leCKOfI

BHAYUMOCTH,
- JaBaTb OLCHKY HOBBIM CUTYyallUsIM, BHOCHUTD
KOPPCKTHUBBI B ACATCIIbHOCTD, OLICHUBATDH

COOTBCTCTBHUC PE3YJIbTATOB LCIIAM

rpadukd  MHOTOYICHOB  C  HCIOJB30BAaHWUEM  amIapara
MaTE€MaTUYeCKOr0 aHaliu3a; I[PUMEHSATb IPOU3BOJHYIO IIpU
pelIeHuy  3aJad  Ha  JABWKEHHWE;  peIlarb  [PAKTUKO-

OPUEHTHPOBAaHHbIE 3a7auyd Ha HauOOJbIIME M HAMMEHBIINE
3HAYEHUs, Ha HAXOKICHUE ITyTH, CKOPOCTH U YCKOPEHHUS;

- YMETh ONEepUpOBaTh MOHATUSAMH: JBH)KEHHE B IPOCTPAHCTBE,
o 00HbIe (DUTYPBI B IPOCTPAHCTBE; MCIOJIb30BaTh OTHOLICHUE
[UIOIAACH TMOBEPXHOCTeH M 00BEMOB MOAOOHBIX (UTYp TIpH
[pEIICHNH 3a]1a4;

- YMCTb BBIYHUCIATH I'COMETPUUCCKHUEC BCIMYMUHDBI (IIJII/IHa, yrouJi,
[I01a1b, 00BEM, TUIOIIAAb TOBEPXHOCTH ), UCIIOJB3Ysl U3YUYCHHBIE
(OpMyIIbI U METOABI

[IK 1.1. BeimonHaTh onepauuul- pas3padaTbiBaTh IUIAH pEHIEHHUs] MPOOJIEMbl Cl-yMETh BBIOMpATh MOAXOIAIINN M3y4YEeHHBIH METON JUIsl pelIeHUs]
110 OCYHIECTBIICHUIOyqeTOM aHaJIM3a HMEIOIIMXCA MAaTepUAIbHBIX H[3aJa4uH, pacro3HaBaTh MaTeMaTU4YECKHe (dakTbI n
[ICPCBO3OTIHOIO  MpOUeCea  CiyenarepuanbHBIX pECYPCOB; MaTeMaTUYECKME  MOJENU, YMETh HCIONbL30BaTh  IpadMKu
[IPUMEHEHUEM COBPEMEHHBIX . . .

- OCYWIECTBIATH  IieJICHANpaBleHHbIH  MOUCK(QYHKIMHA A H3Y4eHHUs TMPOLECCOB M 3aBUCUMOCTEH mpu
H(pOpPMalMOHHBIX 5 .
X HOOT i yrpapesns|cPEHOCA  CPEACTB M CNIOCOOOB  NICHCTBUA  BEIICHMH 33124,
[epeBO3KaMH. MPO(PECCHOHANBHYIO CPey;
[1IK 1.3. OdopMIIATB- yMeTh TIEPEHOCUTH 3HAHWS B IMO3HABATEIBHYIO H-YMEHHE CTPOUTH TpadUKd M3yYCHHBIX (YHKITUH, MUCIIONB30BaTh
JAOKYMEHTBI, [PaKTUYECKYIO 00JaCTH KUZHEAEATEIIbHOCTH; rpadukyd TpU M3yYEHUU TMPOLECCOB U 3aBUCUMOCTEH, IpH|
perIaMCHTHPYIOMINE PEIEHMH 3a1a4 W3 APYruX y4eOHBIX MPEIMETOB W 3a1au W3

OpraHU3aluIi0 IMEPEBO30YHOTO,
[Iponccca.

- pcajiaraTb HOBBIC IPOCKTHI, OUCHUBATHE HJCH C
MO3UIIUHU HOBU3HBI, OPUTUHAJIBHOCTH, HpaKTHQCCKOﬁ
BHAYUMOCTHU,

peaﬂBHOﬁ JKU3HHU,; BBIPAKATH (I)OpMYJ'IaMI/I 3aBUCUMOCTU MCIKIY]
BCJINYHNHAMMU,
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KOHIIETIIINA ¥ OPTaHU30BHIBATH
palOHANBHYIO TepepaboTKY]|
pPY30B.

- CaMOCTOSITEIBHO OCYIIECTBIATh MO3HABATEILHYIO
JICATCIIBHOCTDb, BBIABIIATH HpO6J’[eMI)I, CTaBUTh U
COOCTBEHHEIE

(bopMynHMpoBaTh B

O6p830BaTeHBHOﬁ ACATCIBHOCTH MW KHM3HCHHBIX

3agaun

CUTYyallHAX;

T1K 2.2. OGecneunBaTh- /JaBaThb OLIEHKY HOBBIM CHTYallUsiIM, BHOCHTb|-YMETh MPEACTABIATH HHPOPMAIUIO C TTOMOIIBIO TAOIHII U
0e3011acHOCTh ABWIKCHUA  UKOPPCKTUBLL B ACATCIIbHOCTD, OueHHBaTbIII/IanaMM; HMCCIICOOBATh CTATUCTUYCCKHUE JAHHBIC, B TOM YHCIIE C
pemath  MpodeCCHOHAIBHBIECOOTBETCTBUE PE3YIIHTATOR IICIISIM. NpHMeHeHnEM rpadUueCKHX METOIOB H YIEKTPOHHBIX CPE/ICTE;
Bagadn nocpeactBoM/OBIaJIECHUE YHUBEPCATbHBIMU KOMMYHUKATUBHBIMU
[IPUMCHCHUSA HOpMaTHBHO‘HefICTBH;{MH:
[IDABOBBIX TOKYMCHTOB. COBMECTHAS JeSITEeIbHOCTD:
[IK 3.1. OpraHu3oBbIBaTHlaBaTh OLEHKY HOBBIM CHUTYyallUsM, BHOCHUTB|- YMETh BHIOMpATh MOAXOASIINN U3y4YEHHBIH METOM Ui PEUICHHS]
pa60Ty mepCcoHalia ITOJKOPPCKTHUBLI B ACATCIIBHOCTD, OLICHHUBATH 3aa4u, pacrio3HaBaTh MaTreMaTHUYeCKHue (1)3.KTBI U
00paboTke MEPEBO30YHBIX|COOTBETCTBUE PE3YJIbTATOB IEISM. MaTeMaTHueCKHe MONENH, yMeTh  HMCIONb30BaTh  rpauky
ITOKYMEHTOB nOBIIaJieHne YHUBEPCAIbHBIMH KOMMYHHKATHBHBIMU o o

GyHKIOUI 1711 U3ydeHHsS TPOILIECCOB M 3aBUCHUMOCTEH Mpu
OCYIICCTBICHHUIO PACYCTOB 3a|1eliCTBUAMMU:

[pELLICHUY 3a/1a4.
yCIYTd, HPCAOCTABIICMbIC| oopnvecTHAS TESTETBHOCTS:
TPaHCTIOPTHBIMU
OpraHu3aIlUsIMU.
T1K 3.2. O0ecneunBaTh-OBNAICHUE  YHUBEPCAJIbHBIMU  PETYISTUBHBIMH[- YMETh HCIONB30BaTh Trpaduku GYyHKIUN U9 H3y4YeHUS
OCYIICCTBICHNE NPpOoNeCCaAlneiCTBUAMMU: [MPOLECCOB M 3aBUCUMOCTEW NpPU PEIICHUW 3adad W3 JPYrux
YTIPAaBICHIA TICPEBOSKAMHU  HA cqnioopranmsanus: y4eOHBIX TIPEAMETOB M W3 PpEalbHOW JKM3HH; BBIPAXKATh
OCHOBE JIOTUCTHYECKOMN

dhopMysIaMu 3aBUCUMOCTH MEX]1y BETUUMHAMMU;

[IK 3.3. IlpumeHnars
pohecCuoHATBHOMN
NesITeIbHOCTH OCHOBHBIE
[OJIOKEHUS, PEryIUpyoIne
B3aMMOOTHOIICHUSI
[0JIb30BaTeNIe TpaHCIoOpTa U
[epeBO3UNKA.

B

CaMOCTOSITEIILHO
C YYeTOM HMEWOIIUXCSI PECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIOUTEHUII;

COCTaBJIATh TUIAH PEIICHHS]
poOIeMbI

- YMCTb OIICpUPOBATH MOHATHAMHU: ABUXCHUC B ITPOCTPAHCTBE,
Mo100HbIE (DUTYPBI B MPOCTPAHCTBE; MCIOJIb30BaTh OTHOLICHHE
rionaied MOBEPXHOCTEM W 00BEMOB MONOOHBIX GUIYp IIpU
[peIIeHNH 3a]1aY;
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2. CTpykTypa U coaep:xkaHue 0011e00pa3oBaTe/IbHON AN CHUIIIHHBI

2.1. O0beM QMCHUIIMHBI K BHAbI YUeOHOI padoThI

Buj yueOHoit padoThl Oobvem 6 uacax
O0bem o0pa3oBaTeIbHOM NPOrpaMMbl JHCHUIINHBI 276
B T.4.

OcHoBHOe coJep:kaHue 216
BT. 4.:

TeopeTHyeckoe o0ydeHne 192
MIPaKTUYECKHUE 3aHATHS 24
IIpodeccuoHaILHO-OPHEHTHPOBAHHOE CO/lep:KaHue (co/lep:KaHue 44
NMPHUKJIATHOT0 MOIYJIA)

BT. 4.

TEOpeTUIeCcKoe o0yueHune 20
IPAKTUYECKHUE 3aHSITUS 24
IMpomexxyTounas aTrecTanus (3IK3aMeH) 12
Koncyabranumn 4

25




2.2. TemaTn4yecKuii IJIaH M coJepP:KaHUe TUCIHIJIMHBI

Conep:xanue yueOHOro Matepuasia (OCHOBHOE U PO(deccHoHAIBHO-

HaumeHnoBaHue pa3aesion . O0bem ®opmupyeMble
OpPMEHTHPOBAaHHOE), JIAG0PATOPHbIE H MPAKTHYECKHE 3AHATHS, NPUKJIATHOM
U TeM 4acoB KOMIeTeHIUH
MOJYJb
1 2 3 4

OcHoOBHOe co/lep:KaHue

Paznen 1. IloBTopenue 16

Kypca MaTeMaTHKH

OCHOBHOM WIKOJIbI

Tema 1.1 Cogepxanue yueOHOro MaTepuana

Lenb U 3ag1auyM | bazoBble 3HaHWS M yMEHHA 1O MareMaTuke B MNPOPECCHOHAIFHOW U B

MaTeMaTHKU IPU | IOBCEHEBHOM IS TEILHOCTH.

OCBOCHUH CIELUAIBHOCTH | KoMOMHUPOBaHHOE 3aHATHE 2

Tema 1.2 Coneprxkanue y4eOHOro Marepuana

Yucna wm Berumcnenus. | JIeiicTBHs HaJ MOJOKHUTEIBHBIMEA U OTPULIATEIEHBIMHU YUCIIaMH, OOBIKHOBEHHBIMHU H OK-01, OK-02,

Bripaxxenus U | IeCSITUYHBIMU TPOOSMHU. OK-03, OK-04,

npeoOpa3oBaHus JeiicTBus co creneHs MH, GopMyJIbl COKPAILIEHHOI'O YMHOXEHHUS. 2 OK-05, OK-06,
KomOunmpoBaHHoe 3aHsATHE OK-07

Tema 1.3. IpodeccHOHATBLHO-OPHEHTHPOBAHHOE cojepkanue (comep:kanue [K-1.1, TIK-1.3,

I'eomeTprs Ha IUIOCKOCTH | NPUKJIAJHOTO MOAYJIST) IK-2.2 TIK-3.1
Bus! Tutockux GuUryp ¥ UX 1Iomas. [K-3.2, TIK-3.3
[TpakTHKO-OpUEHTHPOBAHHBIE 33]a4l B Kypce T€OMETPHH Ha IIIOCKOCTH 2
[IpakTHueckoe 3aHsATHE

Tema 1.4 Coneprkanne y4eOHOT0 MaTeprana

ITponienTHeIe BIuMCHEHU | [IpocThie MPOIIEHTHI, pa3HbIe CIIOCOOBI HX BhIYHCICHHS. CI0KHBIE TPOIICHTHI
[TpakTuyeckoe 3aHATHE 2

Tema 1.5
YpaBHEHUS 1 HEPABEHCTBA

Coneprkanne yaeOHOT0 MaTeprana

Jlunelinble, KBapaTHBIC, IPOOHO-IMHEWHBIC YPABHCHUS M HEPABEHCTBA
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[IpakTueckoe 3aHsTHE

Tema 1.6 Cogepxanue yaeOHOTO MaTepuana
Cuctembl ypaBHeHMi U | CrocOOBI pEIIeHUs] CHCTEM JHHEWHBIX ypaBHeHHH. [ToHsTus: marpuma 2x2 u 3x3,
HEpPaBEHCTB onpeaenuTens martpuipl. Meron [Maycca. Cucrtembl HEIMHEWHBIX YpPaBHEHUM. 4
CucreMbl HEpaBEHCTB
Komb6unupoBanHoe 3ansatue
Tema 1.7 Copepxanue yaeOHOTO MaTepuana
BxonHoii KOHTPOJIb Bouucnenuss u mpeoOpa3oBaHus. YpaBHEHHs W HepaBeHCTBA. ['eomerpust Ha
IJIOCKOCTH 2
KonTponbnas pabota
Pazgen 2 Ilpsimble u 16
IIOCKOCTH B
NPOCTPAHCTBE
Tema 2.1. Coneprxkanue y4eOHOro Marepuana
OcHoBHbIE nouaTus | [Ipenmer crepeomerpuu. OCHOBHBIE TOHATUSA (TOYKA, MpsMas, IUJIOCKOCTb,
CTEpEOMETPHH. npoctpaHcTtBo).  OcHOBHBIE — akcHMOMBI  crepeomerpuu.  Ilepecekarormmecs, 2
Pacnionoxkenue mpsAMBIX M | MapajuielbHble M CKpeliMBaroluecs  mpsmble. IlpusHak M CBOMCTBO
IJIOCKOCTEN CKpelLUBaroIuXcs NpsiMbIX. OCHOBHBIE IPOCTPAHCTBEHHBIE (DPUTYPHI.
KomOunupoBanHoe 3aHsTre OK-01, OK-03,
Tema 2.2. Copepxanue yueOHOro Marepuana OK-04, OK-07
[MapamnensHocts npsAMBIX, | [TapamnensHble mpsivas U miockocTb. Ompenenenue. [Ipmsnak. CoiictBa (c IK-1.1, ITK-1.3,
OpsAMOM M IJIOCKOCTH, | I0Ka3arenscTBOM). [lapannensabie miockoctu. Onpenenenue. [Ipusnak. CBoiicTBa T1K-2.2 TIK-3.1
IIJIOCKOCTEN (¢ nmokazarenbcTBOM). Terpasap u ero osnemeHthl. [lapannenenumen u ero I1K-3.2, T1K-3.3
sneMeHThl. CBOMCTBA MPOTHUBOIIOIOKHBIX TpaHel U JuaroHajiel napasuienenumnena. 4
IToctpoenue ceuenuii. Peienue 3amau.
KomMmOuHMpoBaHHOE 3aHSTHE
Tema 2.3. Coneprkanue yaeOHOT0O MaTepuaa
[lepnieH IUKYISIPHOCTD [lepnenaukynspusie npsimbie. [lapannenbHble TpsiMble, NEPHEHAUKYISIPHBIE K

MPSIMBIX, IPSIMON U
IUIOCKOCTH, INIOCKOCTEH

IIJIOCKOCTH. HpI/ISHaK NEPHNCHAUKYIIAPHOCTU HpHMOﬁ )41 IIJIOCKOCTH.

JoxasarensctBo. Ilepnenaukynsap u HakioHHasA. llepneHauKyIIspHBIE ILIOCKOCTH.
[Ipu3Hak nepneHauKyJISpHOCTH IIJIOCKOCTEN. Jl0Ka3aTenbCTBO.
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Paccrostnus B mpocTpaHcTBE 2

KomM6unmnpoBanHoe 3aHsTue
Tema 2.4. Coneprkanue ydeOHOro Marepraia
Teopema 0 Tpex Teopema o Tpex nepneHaAuKyspax. Joka3zarenbcTBO. YTON MEXIy MOpsIMOH U
TCPHCHARKYIApax IUIOCKOCTBIO. YTOJI MEXAY INIOCKOCTSMHU 2

Komb6unupoBanHoe 3ansatue
Tema 2.5. IIpodeccrnoHaIbLHO-OPHEHTHPOBAHHOE coJep:KaHue (conep:xanue
[TapannensHele, MPUKJIAJTHOI0 MOIYJIfA)
NEpIEeHIUKYIIIPHBIE, AkcuoMbl  ctepeoMeTpuu. llepneHAUKynspHOCT, HPSAMOM M TUIOCKOCTH,
CKpELIUBAIOIIKECS NPAMBIE | TTAPAILICIBHOCTh JIBYX PSIMBIX, NEPIEHIUKYIIIPHBIX TUIOCKOCTH, 4

NEePHEHANKYJISIPHOCTh IIIOCKOCTEN

[IpakTuueckoe 3aHsATHE
Tewma 2.6. Coneprkanue y4eOHOro Marepuana
Pemenune 3anau. [Ipssmeie u | PacnionokeHue MpsSMBIX W TUIOCKOCTEH B MpocTpaHcTBe. [lepneHAuKyIsIpHOCTh |
IJIOCKOCTH B | MMapaJiyIesIbHOCTh MPSAMBIX U IIockocTel. CKperuBarommecs npsimbie
IIPOCTPAHCTBE KonTponbnas pabota 2
Pa3nea 3. Koopaunarsl u 16
BEKTOPbI

OK-02, OK-03,

Tema 3.1 Conepxxanue yueOHOro MaTepHuania OK-04, OK-07
JlekapTOBEI KOOpAMHATHI B | /lekapTOBBI KOOpAMHATHI B MpocTpaHcTBe. [Ipocreiimne 3amaum B KOOpAUHATaX. MK-1.1, TIK-1.3,
npoctpancTse. Paccrosnue | PaccTosiHue Mexly IByMs TOUKaMH, KOOPAMHATBI CEpEeIMHbI OTpe3Ka 4 [K-2.2 TIK-3.1
MEXAy JBYyMsi TOYKaMH. | KoMOMHUPOBAHHOE 3aHSATHE MK-3.2, IK-3.3
Koopnunaarsl  cepennHbl
oTpe3Ka
Tema 3.2 Coneprkanne y4eOHOT0 MaTeprana
Bexropsl B npocTpancTBe. | BekTopel B mpoctpaHcTBe. Cl0KEHHE W BBIYMTAaHHE BEKTOPOB. YMHOXEHHE
Yron Mexay BEKTOpaMH. | BeKTopa Ha uucio. Kommiuanapasie BekTopbl. CKaJIsipHOE MPOU3BEIEHHE BEKTOPOB.
CkanspHoe mpousBelieHHe | Pa3noxkeHne BEKTOpa Mo TpeM HEKOMILIaHApHBIM BekTopaM. KoopauHaThl BEKTODA,
BEKTOPOB CKaJISIPHOE NIPOU3BEACHNUE BEKTOPOB B KOOPAMHATAX, YTOJ MEXKAY BEKTOPAaMHU, YTOJ 6

MEXy MPSIMON U TUIOCKOCTBIO, YTOJI MEKIY IMIIOCKOCTSIMH. Y paBHEHHUE MJIOCKOCTH.
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I'eomeTpuueckuii cMbIC ONpeneauTens 2x2

KomOunupoBanHoe 3anstue

Tema 3.3 IIpodeccnonabHO-OPHEHTUPOBAHHOE coJepkaHue (copep:xanue
[Ipaktuxo- MPUKJIATHOTO MOYJIf)
OpUeHTHpOBaHHbIe 3a1aud | KoopanHaTHas MockocTh. BeluncneHue paccTosSHUM W MIIOLAAe Ha TUIOCKOCTH.
Ha KOOpAMHATHOM | KosruecTBeHHBIC PacyeThl 4
IJIOCKOCTH [IpakTuueckoe 3ansarue
Tewma 3.4 Coneprxkanue y4eOHOro Marepuana
Pewenue 3a1a4. | /lekapToBbl KOOPAMHATHI B MPOCTpAHCTBE. BekTopsl B npocTpancTe. CloxkeHue u
KoopauHaTsl 1 BEKTOPHI BBIUMTAHUE BEKTOPOB. YMHOXEHHE BEKTOpa Ha uucio. KomIutanapHbie BEKTOPHI.

CkansgpHoe TMpou3BeACHHE BEKTOpPOB. PasnoskeHue BekTopa MO  TPEM

HEKOMIUIaHApHBIM BeKTOopaM. [Ipocreitmme 3agaum B koopauHaTax. KoopauHatsl

BEKTOPA, PACCTOSIHUE MEXAY TOUKaMH, KOOPJIMHATHI CEPEINHBI OTPE3Ka, CKaISPHOE

IIPOU3BE/IEHNE BEKTOPOB B KOOpPJMHATAX, YrOJ MEXIY BEKTOpPaMH, yrojl MEXIy 2

IPSIMON U TJIOCKOCTBIO, YTOJI MEXKAY TIOCKOCTSIMU

KonTponbnas pabota
Pa3nen 4. OcHoBBI 28
TPUTOHOMETPHUH.
Tpuronomerpuveckue OK-01, OK-02,
GyHKIMH OK-03, OK-04,
Tema 4.1 Copepxanue yaeOHOT0O MaTepuana OK-05, OK-06,
Tpuronomerpuyeckue Pagnannas Mepa yruna. IIoBopoT Touku BOKpYr Hadana koopauHat. OnpeneneHue OK-07
(yHKIMM IPOU3BOJBHOIO | CHHYCA, KOCHHYCA, TAHICHCA M KOTAaHTeHCa. 3HAKH CHHYCA, KOCHHYCa, TAHTCHCA U 2 I1K-1.1, I1K-1.3,
yrina, udcia. PaguanHas M | KOTaHreHca MO YeTBEPTAM. 3aBHCHMOCTh MEXAY CUHYCOM, KOCHHYCOM, TaHT€HCOM IMK-2.2 TIK-3.1
rpajgycHasi Mepa yria ¥ KOTAHT€HCOM OJTHOTO M TOTO K€ yria I1K-3.2, TIK-3.3

KomMmOuHupoBaHHOE 3aHSTHE

Tema 4.2

Coneprkanue yueOHOTO MaTepuaa
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OcHoBHbIE
TPUTOHOMETPUYECKHUE
TOXIECTBA.

@opMyIIbl IPUBEACHUS

Tpuronomerpuueckue ToxaecTsa. CuHyc, KOCUHYC, TAHI€HC U KOTaHT€HC YIJIOB O
U - o.. DOpMyIIbI IPUBEICHUS

KomOunupoBanHoe 3anstue

Tema 4.3

Cunyc, KOCHHYC, TaHT€HC
CYMMBI U pa3HOCTH [BYX
YIJIOB

Cunyc u KOCHHYC
NBOMHOTO yria. ®opmyiibl
IIOJIOBUHHOTO yIJIa

Copepxanue yueOHOro MaTrepuana

Cymma u pasHocTh cuHycoB. CyMMa M pa3HOCTb KOCHHYCOB. CHHYC M KOCHUHYC
nBoiHOro yrima. QDopMmynsl MOJOBUHHOro yria. IlpeoOpa3oBaHust CyMMBbI
TPUTOHOMETPUUYECKUX (YHKIMH B TPOM3BEACHUE M MPOU3BEACHUS B CyMMY.
BrelpakeHne TpUTOHOMETpPHYECKMX (DYHKIMI dYepe3 TaHIeHC TOJOBHHHOTO
aprymeHnrTa. [IpeobpazoBanust npoCTEHIINX TPUTOHOMETPUUECKUX BbIPAKEHUM

KOM6I/IHI/IpOBaHHO€ 3aHATHUC

Tema 4.4
OyHKIMHM, UX CBOICTBA.

Cogepxanue yueOHOTo MaTepuana

Ob6unacTp ompeseNeHns U MHOXKECTBO 3HaueHui (yHKiui. YETHOCTh, HEUETHOCTD,

Crnioco0sl 3aJ1aHus | IepuoANYHOCTh (GyHKIMHA. CriocoObI 3aanus QyHKIUN

byHxuuit KoMOMHHPOBaHHOE 3aHATHE

Tema 4.5 Coneprkanne y4eOHOro MaTepuana

Tpuronomerpuueckue OO6nacTh onpefeneHuss ¥ MHOXECTBO 3HAUEHUH TPUTOHOMETPUYECKUX (YHKLUH.

¢byHKIMH, UMX CBOMcTBa U
rpaduxu

YéTHOCTh, HEYETHOCTD, IEPUOJUYHOCTh TPUTOHOMETpUYECKUX (yHKIuH. CBoMcTBa
U rpaduku GyHKIMHA y = cos X, y =sin X, y =tg X, y = ctg X.

KOM6I/IHI/IpOBaHHOC 3aHATHUC.

Tema 4.6 Coneprkanne y4eOHOro MaTepuana

[TpeobpazoBanue Cikatue u pacTsikeHue rpauKoB TPUTOHOMETPUUECKUX (PYHKITUH.

rpadukoB [Tpeobpa3zoBanue rpaduKOB TPUTOHOMETPUUECKUX (PYHKIIMMA

TPUTOHOMETPHYECKUX [IpakTuueckoe 3anarue

byHKIUH

Tema 4.7 IIpojeccrnoHaIbLHO-OPHEHTHUPOBAHHOE coJep:KaHue (conepxanue
Onucanue NPHUKJIATHOTO MOIYJIS)

IIPOU3BOACTBEHHBIX Hcnonb30BaHre CBONCTB TPUTOHOMETPUYECKUX (QYHKIMH B MpoecCHOHATbHBIX

MPOIIECCOB €  MTOMOIIBIO
rpadukoB QyHKIHI

3aja4ax

[IpakTueckoe 3aHATHE

Tema 4.8

Cogepxanne yaeOHOTO MaTepuana
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OO6patHsble OO6parnble Tpuronomerpuyeckue GpyHkuu. Mx cBoicTBa U rpaduku
TPUTOHOMETPHUYECKHE
KomOunmnpoBaHHoe 3aHsATHE
byHKIIUU
Tema 4.9 Cogneprkanue ydeOHOro MaTepraia
Tpuronomerpuyeckue VYpaBHeHHE cOs X = a. YpaBHEHHE Sin X = a. YpaBHEHue tg x = a, ctg X = a.

YpaBHEHHUS U HEPABEHCTBA

PenieHne TpUTOHOMETPUYECKMX YPABHEHMM OCHOBHBIX THIIOB: IPOCTEHUIINE
TPUTOHOMETPUYECKUE YPaBHEHHMsI, CBOIALIMECS K KBaJpaTHBIM, peElIacMble
Pa30KEHUEM Ha MHOKUTEIIHN, OJJHOPOIHBIE.

[Ipocreiimme TPUroHOMETPUYECKHE HEPABEHCTBA

Komb6unmnpoBanHoe 3ansTHE.

Tema 4.10 Cogepxanue yueOHOTo MaTepuana

Cucremsl Cuctembl IPOCTEUIINX TPUTOHOMETPUUECKUX YPABHEHUN
TPUTOHOMETPUYCCKUX KombOunupoBanHoe 3anstue

YpaBHEHUU

Tema 4.11 Coneprxkanue yaeOHOro MaTepuana

Pemenue 3amad. OCHOBBI

[IpeobpazoBanue TPUTOHOMETPHUIECKUX BBIPAYKECHHIA. Pemenue

TPUTOHOMETPHH. TPUTOHOMETPUUYECKUX YPABHEHMM M HEPABEHCTB B TOM YHCJE C MCIOJIb30BAaHUEM
Tpuronomerpuyeckue CBOWCTB (yHKLIUH.

byHKIIUU KonTponbnas pabota

Paspean S.

KoMiuiekcHsblie yuciia

Tema 5.1 Coneprkanne y4eOHOro MaTepuana

KoMmnekcubie uncia

[lonsTne xommuekcHoro uucia. ConpspkeHHbIE KOMIUIEKCHBIE UYWCIA, MOIYJb U
apryMeHT KOMIUIEKCHOro uuciaa. <Popma 3ammucu  KOMIUIEKCHOTO — 4Hcia
(reomeTpuueckas, TpPUTOHOMETpHUUEcKas, anreOpanmdeckas). ApupmeTHyecKue
JENCTBUS C KOMIJIEKCHBIMM YMCIIaMU

KomMmOuHMpoBaHHOE 3aHSTHE

Tema 5.2
[IpumeHenne
KOMILIEKCHBIX YHCEIl

Conepxanue yuaeOHOro MaTepraia

Brimonnenue pacucToB C IIOMOIIBIO KOMIIJICKCHBIX YHUCCII. HpI/IMCpBI
HCIIOJB30BaHUA KOMIIJIICKCHBIX YHUCCJI

[IpakTueckoe 3aHsTHE
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Paznen 6. IlpousBoanas

28

byuxkuum, ee
NpUMEHeHue
Tema 6.1 Copepxanue yaeOHOTO MaTepuana
IToustue IIPOU3BOIHOMU. | OmpeneneHre YUCIOBOM MOCIEeI0BATEILHOCTH U CIOCOOBI ee 3amanus. CBoicCTBa
@opmynbsl M IpaBUIIa | YUCIOBBIX ITOCIenoBaTeNbHOCTEH. OnpeneneHne mpenena IOCIeI0BaTEILHOCTH.
auddepeHpoBaHUS Beruucnenne  mpepeno  mociepoBatensHocTel.  Ilpemen  ¢yHkumm  Ha 2
6eckoneunoctu. [Ipenen pynxnuu B Touke. Ilpupamienne aprymenra. [lpupamienue
¢GyHkuuu. 3ajgadd, NOPUBOASIIME K TOHATHIO MNpou3BoaHOW. Ormpenenenue
IIPOU3BOJHON. AJITOPUTM OTBICKaHUS IPOU3BOAHOMN
KomM6unmnpoBanHoe 3aHsTue
Tema 6.2 Coneprkanue y4eOHOro Marepuana
[Tpou3sBoaHBIC cyMMbl, | @opmynsl auddepenuupoBanus. [Ipasuna quddepenurpoBanus 4
pasHoCTH  Ipou3BeneHus, | KoMOMHUPOBaHHOE 3aHATHE
4aCTHOI'O
Tema 6.3 Coneprkanue y4eOHOro MaTepuana
[IpousBoaHbIE Omnpenenenue cinoxxHod GyHkuuu. [Ipon3BoaHas TPUTOHOMETPUYECKUX (DYHKIUH.
TPUTOHOMETPUUYECKUX [IpousBonHas cnoxHON QYyHKIIUU
Gynxumii.  Ilpoussoanas | KoMOMHHPOBaHHOE 3aHSTHE 4
CII0KHOU (QYHKIIUU
Tewma 6.4 Copepxanuie yaeOHOTO MaTepuana
Tousue O | Ilonsitne HenpepblBHOW (QyHKIHMU. CBOWCTBAa HemMpephBHOW (QYHKIHH. CBS3b
HEeNPEPBIBHOCTH QYHKIUH. | pescny HEMPepBIBHOCTBIO H AU(B(EPEHIMPYEMOCTEIO (PYHKIMH B TOUKE. AITOPHTM 2
Meron unrepsanos pellIeHNs HEPaBEHCTB METOJI0M MHTEPBAJIOB
Komb6unupoBanHoe 3aHsaTue
Tema 6.5 Coneprxanue yueOHOro MaTepuaa
I'eomerpuueckuii u | ['eoMeTpudeckuil CMBICT TPOU3BOAHOM (YHKIMH — YIJIOBOH KOA(PUIMEHT
buznueckuit CMBICII | KacaTeIbHOU K Trpaduky (YHKIHMU B TOYKE. YpaBHEHHE KacaTelbHOH K rpaduky
IIPOU3BOTHOM (GyHKUIMU. AJNTOPUTM COCTaBIICHHS] YpaBHEHMs KacaTeldbHOM K rpaduky (QyHKIHH
y=f(x) 2

OK-01, OK-02,
OK-03, OK-04,
OK-05, OK-086,
OK-07
TK-1.1, TIK-1.3,
TK-2.2 TIK-3.1
MK-3.2, TK-3.3
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KoMOuHMpoBanHoe 3aHsTHE

Tewma 6.6 Cogepxanue yaeOHOTO MaTepuana

DU3NYECKUI cMbIC)T | Du3nyecknii (MEXaHHMYECKUH) CMBICT TPOM3BOJHOM — MTHOBEHHAs CKOPOCTh B
MPOU3BOIHOMN B | MOMEHT BpeMeHH t: v =S’ (t)

npodeccroHalIbHbIX [TpakTrueckoe 3aHsTHE

3a1avax

Tema 6.7 Cogepxanue yaeOHOT0O MaTepuana

MOHOTOHHOCTD  (DYHKITHH.
Touku 3KCTpEMyMa

Bospacranne u yOpiBaHue (YHKIHH, COOTBETCTBHE BO3PACTaHHS U yOBIBaHUS
¢GyHKIMM 3HaKy nOpou3BoAHON. IloHATHE TPOM3BOJHONW BBICIIETO IOPSIKa,
COOTBETCTBUE 3HAKa BTOPOH MPOU3BOAHOM BBHITYKIOCTH (BOTHYTOCTH) (PYHKIMHU Ha
oTpe3ke. 3ajauyd Ha MAaKCUMyM M MHUHUMYM. [loHsATHEe acMMNTOTHI, crOcOObI MX
olpenieNeHusl. AJrOpUTM HcCcieloBaHUs (YHKIMHM M MOCTPOEHHs ee rpaduka c
HOMOILBIO TPOU3BOIHON. J[poOHO-NTMHelHas pyHKLIUSA

KomOunupoBanHoe 3anstue

Tema 6.8
UccnenoBanune QpyHkuuii u
MOCTPOEHUE TpaUKOB

Coneprxkanue ydeOHOro Marepuana

UccnenoBanue pyHKIMM HA MOHOTOHHOCTb U ITOCTPOEHUE I'pa(rKOB.

KombOununpoBanHoe 3ansTHe

Tema 6.9 HauOGonbiiee u

Copepxanue yaeOHOTO MaTepuana

HauMEHbIIIEe 3Ha4yeHus | HaxoxaeHne HauOONbIIEro M HAaMMEHBIIEro 3HA4YeHUH (QYHKUUH, MOCTpOEHHE

byHKINN rpaMKOB MHOTOUJIEHOB C UCIOJIb30BAHUEM allllapaTa MaTeMAaTHYECKOTO aHaIu3a
KombOununpoBanHoe 3ansTHe

Tema 6.10 IIpojeccrnonaIbHO-OPHEHTHPOBAHHOE coJep:RaHue (conep:xanue

Haxoxnenue NPUKJIAJTHOTO MOAYJIST)

ONTUMAJIBHOIO PE3yJIbTaTa
C IIOMOILBIO NPOU3BOIHOM
B [IPAKTUYECKUX 3a7a4ax

Haumenbiiee n HanOobIee 3HAUCHUE (I)YHKI_[I/II/I

HpaKTI/I‘-ICCKOC 3aHATUC

Tema 6.11

Pemrenue 3aJ1a4.
[TpousBogHas GpyHkIMH, e
MIpUMEHEHUE

Cogepxanue yaeOHOTO MaTepuana

®opmynsl U npasuia auddepenunposanus. Vccnenopanre QyHKIMA ¢ TOMOIIbIO
npou3BoaHON. Hanbonbliee 1 HauMeHblee 3Ha4eHUs! PYHKLIUU

KonTtponsHas padora
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Paznen 7. 40
MHoOrorpaHHuKM 4 Teja
BpalleHHs
Tema 7.1 Cogneprkanue ydeOHOro MaTepraia
Bepmmnel, pebpa, rpanu | [Tonsitue MHOrorpaHHuka. Ero sjieMeHTBI: BepIIMHBI, peOpa, rpaHu. luaroHasb.
MHOTOTpaHHHUKA Ceuenue. Boimykiible ¥ HEBBITYKJIbIE MHOTOTPaHHUKH

KOMOMHMPOBaHHOE 3aHATHE 2
Tema 7.2 Copepxanue yaeOHOTO MaTepuaa
[Tpusma, ec | [lonsarue npusmel. Ee ocHOBaHWs M OOKOBBIe rpaHu. Beicora mpusmel. [Ipsmas u
COCTaBJIAIONIME, CEYEHME. | HaKJIOHHas npusMa. [IpaBunbHas npusma. Ee ceuenue
Ilpsmass w  npaBuibHas | KoMOMHUPOBAHHOE 3aHSTHE 2
MIPU3MBI
Tema 7.3 Cogepxanue yueOHOro MaTepuana
[Tapamtenenunen, Ky0. | [lapannenenunen, CBOMCTBAa MPSIMOYTOJILHOTO mapaienenunena, kyo. CeueHue
Ceuenue KyOa, | Kyba, mapasuienenumneaa
napajuiesenunea KomM6unmnpoBanHoe 3aHsTue 2
Tema 7.4 Coneprxanue yueOHOro MaTepuaa
[Mupamuna, ¢e | [lmpamuna u ee onementsl. CedeHne mnupamuisl. IlpaBunpHas nupamuza.
COCTaBJIAIONINE, CEYECHHE. | YCceUeHHAs MUpaMU/Ia
IlpaBunbHas  MUpaMuIA. | KoMGHHHPOBAHHOE 3aHATHE 2
VYceuennas nupamuaa
Tema 7.5 Coneprkanne y4eOHOro MaTepuana
BokoBas U nonHas | [Tnomans 60KOBON M MOJHONW MOBEPXHOCTH NMPHU3MBI, TUPAMHU/IbI
MIOBEPXHOCTh npu3Mbl, | KoOMOMHUpPOBAaHHOE 3aHSITHE 2
MU PAMHU/TBI
Tema 7.6 Coneprxanue yueOHOro MaTepuaa
Cummerpust B KyOe, | CHMMETPHST OTHOCHTEIBHO TOYKH, MPAMOM, ImiockoctH. Cummerpuss B Kyoe,
napajuiesienunese, napajuiesienunesie, npusMe, nupamusie 2

IIpU3Me, MHpaMuIe

KomMmOuHupoBaHHOE 3aHSTHE

Tema 7.7
IIpumepsl cumMeTpuil B

IIpodeccrnoHaILHO-OPHEHTHPOBAHHOE
NPHUKJIATHOT0 MOIYJIS)

coJepskaHue (comep:xanue

OK-01, OK-02,
OK-03, OK-04,
OK-05, OK-06,
OK-07
I1K-1.1, ITK-1.3,
[K-2.2 [IK-3.1
I1K-3.2, T1K-3.3
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npodeccun

CuMmeTpus B IpUPOJIE, APXUTEKTYpPE, TEXHHUKE, B OBITY

HpaKTI/I‘ICCKOG 3aHATUC

Tema 7.8 Coneprkanue ydeOHOro Matepuaa

[IpaBuiibHbBIE [TonsTHE NpaBUIBLHOIO MHOrOrpaHHuKa. CBOMCTBA MTPaBUIIBHBIX MHOTOI'PAaHHUKOB
MHOT'OTpaHHUKH, ux | [IpakTHueckoe 3aHATHE

CBOMCTBA

Tema 7.9 Coneprkanue ydeOHOro Marepraa

Hununnp, ero | Hununap u ero anementsl. CedeHne LuMHApa (MapajuieabHOe OCHOBAaHHUIO M OCH).
cocrapistonie. Cedenue | Pa3BepTka HUIMHApPA

LUIMHIpA KomMb6unmnpoBanHoe 3aHsTue

Tema 7.10 IIpojeccrnonaIbHO-OPHEHTHPOBAHHOE coJep:KaHue (conep:xanue
Konyc, €ro | NPUKJIAIHOI0 MOY.JIs1)

coctrapisitouie. CeueHue
KOHYyca

KOHyc u ero »jgeMeHTH. CedeHue KOHYCa (napannenLHoe OCHOBAaHHMIO H
MpoXOoAAIee 4epe3 BepI_HI/IHY), KOHHMYCCKHUEC CCUCHMU. Pa3BepTKa KOHYCa

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 7.11 Coneprkanue y4eOHOro MaTepuana

VY ceueHHsIi KOHYC. | YceueHHbIN KOHYC. Ero oOpasytomas u Beicota. CeueHne yCeueHHOTo KOHyca
Ceuenne yCe4eHHOT0 | KoMOMHUPOBAaHHOE 3aHATHE

KOHYyca

Tema 7.12 Copepxanue yaeOHOTO MaTepuana

[ap u cdepa, ux ceueHust

Hlap u cdepa. B3aumHoe pacnonoxkenue cdepsl U Iiockoctu. CedeHue miapa,
cdepsl

KoMmOuHMpoBaHHOE 3aHSTHE

Tema 7.13
ITonsatue 00 o0BEME Tena.
OTHolIeHNUE 00BEeMOB

OIOOHBIX Tell

Conepxanue yuaeOHOro MaTepraia

[lonarue o6 obwveme Tena. OObeM Kyba M HPSIMOYTOJBHOTO MapajulesenuIiesa.
O6vemM mnpusmbl W IwmHApa. OTHOUIEHME O00BEMOB  TMOAOOHBIX — Tell
['eomerpuueckuii cMbIca onpeaenuTens 3-To nopsaaKa

KomMmOuHupoBaHHOE 3aHSTHE

Tema 7.14

Coneprkanne ydeOHOT0 MaTeprana
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O0beMBl ®  IUIOLIAOH

IIOBEPXHOCTEH TeN

O6wembl upamu bl U KoHyca. O0bvem mapa. [1nomaau noBepxHocTe e

KomOunupoBanHoe 3anstue

Tema 7.15 Coneprkanue yaeOHOro MaTepuana
KomOunanuu KomOuHanmu reoMmeTpuyeckux Tei
MHOIOIPDaHHMKOB ¥  Tell | [IpakTHuecKkoe 3aHsATHE 4
BpALLCHUS
Tema 7.16 Coneprkanue yueOHOro MaTepuana
I'eomeTpuueckue Hcnonp3oBanne KOMOWHAIIMT MHOTOTPAHHMKOB W TEJ BpAIEHUS B MPAKTHUKO-
KOMOMHALMK HA IIPAKTUKE | OPUCHTHPOBAHHBIX 3aadax
[TpakTuyeckoe 3aHsTHE 4
Tema 7.17 Cogepxanue yueOHOro MaTepuana
Pemenue 3ama4. | OOBEMBI U TUIOIIA U TOBEPXHOCTH MHOTOIPaHHUKOB U TEJl BPALLEHUS
Muororpanauku u  Ttena | KonrpoisHas paboTa 2
BpallleHUs
Pa3nea 8. 14
ITepBooGpa3nasn
¢yHkuumn, ee OK-01, OK-02,
NpUMEHeHHue OK-03, OK-04,
Tema 8.1 Coneprxanue yueOHOro MaTepuaia OK-05, OK-06,
IlepBooOpa3Hass (yHKIUH. | 3amaua 0 BOCCTAHOBJIICHHU 3aKOHA JBM)KEHHUS 1O W3BECTHON ckopoctH. [loHsThe OK-07
[IpaBuna HAXOXJIEHUs | uHTerpupoBanus. O3HAKOMIIEHHE C TOHATHEM HMHTErpaja W NepBooOpa3sHOM aJis IK-1.1, ITK-1.3,
epBOOOPA3HBIX ¢yakun y=f(x). Pemenue 3agau Ha CBsA3b NEPBOOOpPA3HOW M €€ MPOU3BOJHOM, [K-2.2 1IK-3.1
BBIYUCIICHHE NepBOOOpa3HOM ans naHHOM QyHkiuu. Tabmuua Qopmyn s [1K-3.2, T1K-3.3
HaXO0XJIeHUs IepBOOOpa3HbIX. M3yueHue npaBuiia BHIYUCICHUS IEPBOOOPA3HOM 2
KomOunupoBanHoe 3aHstue
Tema 8.2 Coneprkanne y4eOHOT0 MaTeprana
[Inomans KpUBOJMHEWHOW | 3amaun, NMPUBOJAAIINE K TIOHSATHIO OMPEICICHHOTO HWHTErpajia — O BBIYMCICHUH
Tpalenuu. @opmyiia | TUIOIAAX  KPUBOJMHEWHOW Tpamenu, O TIepeMemieHnd Todku. [loHsTne
Herotona — JleitOnuna ONpPENENEHHOTO  HMHTErpana. ['eomeTpruyeckuii ©  (QU3IMYECKHH  CMBICIH
omnpeneneHHoro uaterpaia. ®@opmyna Hetotona— JleitOnua 2
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KoMOuHMpoBanHoe 3aHsTHE

Tema 8.3 Cogepxanue yaeOHOTO MaTepuana
Heonpenenennsiit u | [lonsiTue HEeonpeneIEeHHOrO HHTErpaia
ONPEEICHHBIA UHTErpaiibl | KoMOMHUpPOBaHHOE 3aHATHE 2
Tema 8.4 Coneprkanue ydeOHOro MaTepuaia
[TonsiTne 00 | 'eoMeTpHUYECKUiT CMBICIT OITPEIEICHHOTO HHTETrpajia
OMpE/CIICHHOM HHTEerpane | KomOMHUPOBaHHOE 3aHATHE 2
KaK iouaau
KPHUBOJIMHEWHOH Tpanenun
Tema 8.5 IIpodeccrnonaibHO-OPUEHTHPOBAHHOE coaepxaHue (copep:xanue
OnpeneneHHblil MHTErpall | NPUKJIATHOTO MOIYJIs1)
B KHU3HU ['eomeTpuyeckuii cMmbIC oOmpenesneHHoro wuHrerpaita. @Popmyna HpioToHa -
JleitOHuua.
Pemenue 3agau Ha npUMEHEHHE WHTETpajia sl BEIYUCICHHS (PU3UICCKUX BETUINH
¥ TUTOIIA I 4
[IpakTrueckoe 3aHsTHE
Tema 8.6 Coneprxanue yueOHOro MaTepuaa
Pemenue 3agau. | [lepBooOpa3nas Gynkiun. [IpaBuna HaxoxaeHus nepBooOpa3HbIX. Ee npumenenue
IlepBooOpasnas QyHnkiuu, | KonTponsHas paboTa 2
ee MpUMEeHEeHNe
Pa3gen 9. 14
Crenenu " KOPHH.
Crenennas pyHKUIuA
Tema 9.1 Coneprxanue yueOHOro MaTepuaa
Crenennast QyHKUus, €€ | [ToHATHE KOPHS N-Oif CTENIEHH U3 JeiCTBUTENBHOrO unciaa. OyHknun y = VX nx OK-01, OK-02,
CBONCTBA cBoiicTBa U rpaduku. CBoHCTBa KOPHS N-0if cTENeHN OK-03, OK-04,
Komb6unupoBanHoe 3aHsaTue 4 OK-05, OK-07
Tema 9.2 Coneprkanue y4eOHOT0 MaTeprana
[Ipeobpa3zoBanue [IpeoOpazoBanue UppalMOHATBHBIX BBIPAKEHHH
BBIDOKCHUN C KOPHAMU N- | KOMOMHHUPOBAHHOE 3aHSTHE 2

OU cTeneHu

37




Tema 9.3 CopepxaHue yaeOHOTO MaTepHralia
CpoiictBa  crenenu ¢ | [lonstue creneHu ¢ Jr00bIM PalMOHAIBHBIM TOKa3aTeieM. CTerneHHble (YHKIIHH,
paloHaIbHbIM U | UX CBOMCTBA U rpauKu
JEUCTBUTENLHBIM Komb6unupoBanHoe 3ansatue 2
MOKa3aTeJSIMU
Tema 9.4 Coneprkanue ydeOHOro Marepraa
Pemenune PaBHOCWIBHOCTD MppalMOHAIBHBIX YPAaBHEHMM U HEpaBeHCTB. Meronsl HX
MppaliOHATIBHBIX pelieHus. Perenne uppanuoHaabHbIX YPaBHEHUM U HEPABEHCTB
YPaBHEHUH U HEPABEHCTB | KOMOMHHPOBAHHOE 3aHSTHE 4
Tema 9.5 Cogepxanue yueOHOT0 MaTepuana
Crenenu u KopHH. | OnpezneneHue creneHHol ¢yHkuuu. lcmnonb3oBaHWe ee CBOICTB MpU PEIIeHUU
CrenenHast GyHKIUSA YpaBHEHUI U HEPABEHCTB 2
KonTponbnas pabota
Paznen 10. 12
IHoka3arenbHasn
Gysxkuus
Tema 10.1 Coneprkanue y4eOHOro MaTepuana
ITokaszarenpHass QyHkuus, | CTeneHb ¢ NPOW3BOJBHBIM  JCHCTBUTEIBHBIM  MOKa3zarenem. OrmnpenencHue
€€ CBOMCTBA MOKa3aTelbHON (YHKIMM, €€ CBOICTBa M TpauK. 3HAKOMCTBO C NPUMEHEHUEM
nokaszarenabHON (yHKuMU. PerneHne mokasaTenabHbIX YpaBHEHUH (yHKIMOHAJIBHO-
rpau4ecKuM METO/I0M 2
KomOuHnpoBaHHoe 3aHsATHE OK-01, OK-02,
OK-03, OK-04,
Tema 10.2 Copepxanue yueOHOro Marepuana OK-05. OK-07
Pemenne mnokasarenbHbIX | PemieHne TMOKa3aTeNbHBIX YPaBHCHWH METOJIOM YpPaBHHBAHHS —ITOKa3aTeNeH, ’
YPaBHEHHMH U HEPABEHCTB | METOJIOM BBEIICHHSI HOBOHM TMEPEMEHHOW, (DYHKIIMOHAIBEHO-TPAGUIECKAM METOIOM.
Pemenue nokasarenpHbIX HEPABEHCTB 6
[IpakTuueckoe 3anarue
Tema 10.3 Coneprxanue yueOHOro MaTepuaa
Cucrembl TOKa3aTeNnbHBIX | PelieHue cucTeM mokas3aresibHbIX ypaBHEHHN
ypaBHEHUU KoMmOuHMpOBaHHOE 3aHSTHE 2
Tema 10.4 CopepxaHue yaeOHOTO MaTepHualia
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Pemenue 3a7ad4.

[TokazarenbHast QyHKIHS

Pemienne noka3aTeNbHBIX YpaBHEHUM METOJOM YPABHUBAHMS IIOKA3aTelew U
METOJIOM BBEJEHHUSI HOBOM NIEPEMEHHON. PenieHne nokasaTebHbIX HEPABEHCTB

KonTponbHas padora 2
Pasznen 11. Jlorapudmabl. 20
Jlorapudpmuueckas
byHkuus
Tema 11.1 Cogepxanue yaeOHOTO MaTepuaa
Jlorapudm gyucina. | Jlorapudm uncna. JlecITUUHBIN 1 HATypaIbHBIN JIOTapU(PMBI, YHCIIO €
JlecAaTnIHbIN 1 | KoMOMHHpPOBAaHHOE 3aHSATHE
HaATYpaJIbHBIN JIOTapu(MBI, 2
YHCIIO €
Tema 11.2 Cogepxanue yueOHOTo MaTepuana
CpoiictBa  jnorapu¢mos. | CpoiicTBa jorapudmoB. Oneparius JJorapupMUPOBAHHUS.
Onepanus KombOunupoBanunoe 3anstue 2
norapuMUpPOBaHUS OK-01, OK-02,
Tema 11.3 Coneprkanue y4eOHOro MaTepuana OK-03, OK-04,
Jlorapudmudeckas Jlorapudmuueckas GyHKIUS U ee CBOHCTBA OK-05, OK-07
(GyHKLUs, ee cBoiicTBa KoMOMHUPOBAHHOE 3aHATHE 2 MK-1.1, IK-1.3,
Tema 11.4 Copepxanuie yaeOHOTO MaTepHana TIK-2.2 TIK-3.1
Pemenue [Tonstue norapupmudeckoro ypaBHeHus. Omnepaius NOTEHUUpOBaHUA. Tpu 1IK-3.2, TIK-3.3
norapu(pMUIECKHX OCHOBHBIX MeETOJla peleHHs JorapupMUUECKUX YpaBHEHMH: (YHKIMOHAIBHO-
YPaBHEHUH U HEPABEHCTB | rpadypyeckii, METOX NOTCHIMPOBAHMS, METOJ BBEJICHHS HOBOI MEPEMEHHOIA.
Jlorapudmuueckre HepaBeHCTBA 6
Komb6unupoBanHoe 3aHsaTHe
Tema 11.5 Coneprkanne y4eOHOT0 MaTeprana
Cucremsl AJNTOPUTM pELIeHUs CUCTEMbl ypaBHEHHH. PaBHOCHMIBHOCTH JOrapupMUUYECKHX
JorapupMHUUECKUX YpaBHEHMI U HEPABEHCTB
ypaBHEHUH Komb6unupoBanHoe 3aHsaTHe 2
Tema 11.6 IIpodeccrnonaIbHO-OPHEHTHPOBAHHOE coJep:KaHue (conep:xanue
Jlorapudmsl B mpHupoae U | MPUKJIATHOTO MOTYJIs)
TEXHHUKE [Ipumenenne norapu¢ma. Jlorapupmuueckas cmupanb B mpupone. Ee
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MaTeMaTUYECKUE CBOWCTBA

HpaKTI/I‘IeCKOG 3aHATUC

Tema 11.7 Coneprkanue ydeOHOro Marepraia
Pewenne 3aga4. | Jlorapupmuueckas  pynkums. Pemenwe — mpocTedmmx  orapupMHUYECKHX
Jlorapudmer. ypaBHEHUH 2
Jlorapudpmuueckas KontposnpsHas pabora
byHKIUS
Paznen 12. 10
MHo:xecTBa. JJIeMeHTbI
Teopuu rpagos
Tema 12.1 Cogepxanue yueOHOTo MaTepuana
MHuosxecTBa [Tonsitue MHOecTBa. [TonMHO)ecTBO. Onepanyy ¢ MHOKECTBaMU
KOMOMHMPOBaHHOE 3aHATHE 2
Tema 12.2 IIpojeccrnonaIbHO-OPHEHTHPOBAHHOE coJep:KaHue (conep:xkanue
Onepanuy ¢ MHOXECTBAMH | MPUKJIATHOTO MOTYJIsI)
Onepannu ¢ MHOKecTBaMH. PellieHne npukiaaHbIx 3a1a4y
[TpakTHyeckoe 3aHsATHE 2
Tema 12.3 Coneprxanue yueOHOro MaTepuaia
I'padbr [TonsTue rpada. Cesa3Hbli rpad, qepeBo, LUK rpad Ha MIOCKOCTH
I[TpaxTuueckas pabora 4
Tema 12.4 Coneprxanue yueOHOro MaTepuaia
Pemenue 3amad. | Onepanuu ¢ MHOXecTBamMM. OIHMCaHHWE pPEAIbHBIX CUTYyallUd € ITOMOIIBIO
MmuoxectBa, I'padpl u ux | muoxects. [IpumeHeHne rpadoB K PEIICHUIO 33124
IIPUMEHEHNE KonTponbhas pabota 2
Paspen 13. DaemeHTBI 20
OK-01, OK-02,
KOMOMHATOPHUKH,
OK-03, OK-04,
CTATUCTHKH M TEOPHH
. OK-05, OK-07
BEPOSITHOCTEH
IK-1.1, ITK-1.3,
Tema 13.1 Copneprxanue yueOHOro MaTepuaa K-2.2 TIK-3.1
OcHOBHBIE nouATHs | [lepectaHOBKH, pa3MenIeHHs], COUETaHUSI. ' '
I1K-3.2, T1K-3.3
KOMOWHATOPUKH 4
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KombOunupoBanHoe 3aHsrtue.

Tema 13.2

CoOsitHe, BEPOSITHOCTD
coobiTusi.  CnoxeHue u
YMHOKEHHUE BEPOSITHOCTEH

Conepxanue yueOHOrO MaTepuaia

CoBMeCTHBIE M HECOBMECTHEIE COOBITHS. TeopeMLI 0 BCPOATHOCTHU CYMMBI
COOBITHH. YCI0BHAs BCPOATHOCTD. 3aBUCHMBIE U HE3aBHCUMEBIE COOBITHS. TeopeMH
0 BEPOATHOCTH IIPOU3BEACHUA COOBITHIA.

KOM6I/IHI/Ip0BaHHOC 3aHATUC

Tema 13.3 IIpodeccnonaibHO-OpHEeHTHPOBAHHOE coJep:kaHue (copep:xaHue
BepostHoCcTh B | IPUKJIAJHOTO MOIYJIfA)
podecCHOHATEHBIX OTHOCHTEIbHASI YaCTOTA COOBITHS, CBOHCTBO €€ YCTOMYMBOCTH. CTaTHCTHYECKOE
3ajavax omnpezeneHue BepossTHocTU. O1ieHKa BEPOSITHOCTU COOBITHUS

[TpakTrdeckoe 3aHsATHE
Tema 13.4 Copepxanue yueOHOro MaTepuana

JuckpeTHas ciyJaiiHas

Bunpl cnywaiinsix BenuuuH. OnpenesieHne IUCKPETHOW Cily4aHOM BEJMYMHBI.

BEJINYMHA, 3aKOH ec | 3aKOH pacIpelielieHuss JUCKPEeTHOM ciiydailHOM BenuuuHbl. Ee uucioBble
pacnpezeneHus XapaKTepUCTUKU

KomOuHmnpoBaHHoe 3aHsATHE
Tema 13.5 Copneprxanue yueOHOro MaTepuala

3agaun  MaTeMaTHYECKOU

Bapuanuonnsiii  psa. Ilomuron wuactor u  rucrorpamma. CratucTuyeckue

CTaTUCTUKH XapaKTepUCTHKU psiJia HaOII0JaeMbIX JTaHHBIX
KombOunnpoBanHoe 3aHsTHE
Tema 13.6 IIpodeccnonaIbHO-OPHEHTHUPOBAHHOE coJep:KaHue (conepxanue

CocraBienne TadmuAIl o
JyarpamMm Ha MPaKTUKe

NMPHUKJIATHOT0 MOTYJIA)

HCpBH‘IHaH 06pa60T1<a CTaTUCTHYCCKHX OTaHHBIX. Fpa(pnqecxoe HX IMPCACTABJICHUC.
Haxoxnenue CpCAHUX XapPaAKTCPUCTUK, Ha6J'IIO)IaeMLIX JaHHBIX

[IpakTHueckoe 3aHATHE

Tema 13.7

Pemrenue 3aJ1a4.
OneMEHTHI
KOMOWHATOPUKH,

Conepxanue yaeOHOro MaTepraia

OIEMEHTHI KOM6I/IHaTOpI/IKI/I. CO6BITI/IC, BCPOATHOCTDH coobiTHs. ClIOXKEHHE U
YMHOKCHHEC BepOﬂTHOCTCﬁ

KonTtponsHas padora
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CTaTUCTUKM U TEOPHUH

BEPOATHOCTEMN

Pa3nesn 14. YpaBHeHus u 20

HEPAaBEHCTBA

Tema 14.1 Cogneprkanue ydeOHOro MaTepraia

PaBHOCUIIBHOCTB PaBHOCWIBHOCTH ypaBHeHMHM M HepaBeHCTB. OmpenencHus. OCHOBHBIE TEOPEMBI

YPaBHEHHMM ¥ HEPABEHCTB. | pABHOCWJIBHBIX IME€PEXOJaxXx B YpaBHEHUSAX M HepaBeHcTBax. OOmme MeTojsl

OO1ye METOAbI PEIEHNsT | pelICHHs YPAaBHEHHIA: Mepexo]] OT paBeHCTBA (YHKIMH K PaBCHCTBY apryMEHTOB 4
JUIE MOHOTOHHBIX (DYHKIWH, METOJ Pa3oKeHUS HAa MHOXKHTEIH, METOJ| BBEICHUS
HOBOMW NEPEMEHHOMH, (PYHKIIMOHAIbHO-TpapUUECKU METO T
KomOunmnpoBanHoe 3aHsaTue

Tewma 14.2 Cogepxanue yueOHOro MaTepuana

I'padmueckuit MmeTox | O0mue MeTobpl pelIeHs] HEPaBEHCTB: MEPEX0 ] OT CPaBHEHHUS 3HAUCHHUH (HYHKIUI

pelieHus YPaBHEHMH, | K CpPaBHEHUIO 3HAYCHHWH apryMEHTOB [UII MOHOTOHHBIX (YHKIHHA, METOA

HEPABCHCTB MHTEPBAJIOB, (YHKIMOHATIBHO-Tpaduueckuii Mmetoa. I'paduyeckuii meton pemeHus
ypaBHEHUN U HEPABEHCTB 2
KomOunmpoBaHHoe 3aHsATHE

Tema 14.3 Coneprxanue yueOHOro MaTepuaia

VYpaBHenus U HepaBeHCTBA | OmpeneneHrue Moaynsi. Packpeitme Momynss mo ompexaeneHuto. IIpocreiimme

C MOZYyJIEM YpaBHEHHUs M HEpaBEHCTBA ¢ MoayneM. [IpumeHeHne paBHOCWIBHBIX MEPEXOJI0B B
OTpe/IeNIEHHBIX TUIAaX YPaBHEHUI 1 HEPABEHCTB C MOAYJIEM 2
KombOunnpoBanHoe 3ansTHe

Tema 14.4 Coneprkanue y4eOHOT0 MaTeprana

VYpaBHeHHs M HEPABEHCTBA | 3HAKOMCTBO ¢ nmapaMerpoM. [Ipocreiinme ypaBHeHUS U HEPABEHCTBA C ApaMETPOM

C mapaMeTpaMu KomOunupoBanHoe 3aHstue 2

Tewma 14.5 IIpodeccrnonaibHO-OPHEHTHPOBAHHOE coJep:KaHue (conpep:xanue

CocraBiieHne W pEIICHHE | MPUKJIATHOT0 MOXYJIA)

npodeccHOHaNbHBIX 3a/1ad | PemieHne TEKCTOBBIX 33124 MPOPECCHOHATLHOTO COIePIKAHUSI

C TIOMOIIBIO YPABHEHHIA IIpakTuyeckue 3aHATUA 8

Tema 14.6

Copepxanne yaeOHOTO MaTepuana

OK-01, OK-02,
OK-03, OK-04,
OK-05, OK-06,
OK-07
I1K-1.1, I1K-1.3,
[K-2.2 [IK-3.1
I1K-3.2, T1K-3.3
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Pemenne 3amad. | OOmIMe MeToAbl PEIICHUs YpaBHCHH. YPaBHEHUS U HEPABEHCTBA C MOJIYJIEM U C
VYpaBHeHUs 1 HEPABEHCTBA | MapaMeTpamu

[IpakTrueckoe 3aHsATHE 2
IIpomexxyTounasi arrectamusi (IK3amMeH) 12
Koncyabranun 4
Bcero: 276
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3. YciaoBus peajm3aiuy NporpaMmmbl 001eo0pa3oBaTesbHON TUCHUIIIIMHBI

3.1. lnsa peanu3anuu NPOrpaMMbl JUCHUIIMHBI T0JKHBI ObITh MPETYyCMOTPEHbI CJIeAyIolue
crenuaJbHble MOMeIeHHs

Peanu3arus mporpaMMbl JUCHHUILTAHBI TPEOYeT HAMMYUS y4eOHOrO KaOMHETa MAaTEMAaTHKH.
O6opynoBanue y4eOHOT0 KaOMHETa:

- MOCAJI0YHBIC MECTA MO KOJIMUYECTBY 00YJArOIIUXCS;

- pabouee MecTO IpernoiaBaTers;

- KOMIUIEKT y4eOHO-HArJISITHBIX TIOCOOHIA;

- KOMILJIEKT 3JIEKTPOHHBIX BUIEOMATEPHAIIOB;

- 3aJIaHUA U1 KOHTPOJIBHBIX padoT;

- mpoecCHOHAIIEHO OPUCHTHPOBAHHBIC 3aJaHHS,

- MaTepHualIbl HK3aMeHa.

TexHuueckue cpencTBa 00ydeHus:

- IEPCOHATILHBIN KOMITBIOTED C JTUIICH3HOHHBIM IPOIPAMMHBIM 00€CIICUCHUEM;

- IPOEKTOP C IKPAHOM.

3.2. UndopmanuonHoe odecrnieyenne o0yueHust
IlepeueHnb pekOMeHyeMbIX YUeOHBIX H3TaHUH, TOMOJHUTEIbHOI JUTEPATYPbI, HHTEPHET-
pecypcoB

1. OcHOBHBIE HCTOYHUKMH:

1. Maremaruka: yueOnuk/ bammvakoB M.U.- 2-¢ u3n., crep. - M: KHOPYC, 2019. (Cpennee
npodeccuoHaTbHOE 00pa3oBaHKE)

2. Maremaruka: ajrebpa ¥ Havajga MaTEeMAaTUYECKOTO aHAIIM3a, TeoMeTpus. Anredpa U Havyaia
Maremartuueckoro ananusa. 10-11 kmacc. Anumos 1. A., Komsirua FO.M., TkaueBa M.B. u apyrue. -
M: IIpocsemienue, 2022.

3. MaremaTuka: anreOpa M Hadaja MaTeMaTHYeCKOro aHaiusa, reomerpus. 'eomerpus. 10-11
kiacc. AranacsH JI.C., byry3zoB B.®., Kanomues C.b. u apyrue. - M: IIpocsemenune, 2022.
4. MaremaTrka: anredpa M Hadajga MaTeMaTH4yecKoro aHamu3sa, reomerpus. 10—11 kmacchl.

Anrebpa u Hauvasa MareMaTuueckoro aHammza. B 2 4. Yacte 1: VYueOHMK Ui yualimxcs
oOpa3oBaTenbHbIX opranu3anuii (6a3oBeiii ypoBeHb)/Mopakosuu A.I'., CemenoB I1.B.; Yacte 2.
3aJauHuK JUIs ydaluxcsi o0pa3oBaTeNbHbIX opraHu3anuii (6a3oBblii ypoBeHb)/ Mopakosuu Al u
npyrue; noa peaakuued Mopakosuua A.I'. - M: Muemo3una, 2018.

2. DJIeKTPOHHbIE U31AHUSA

1. Becepoccuiickue untepuer-onumnuansl. - URL: https://online-olympiad.ru / (zata oOparmienus:
12.07.2022). - TekcT: 371eKTPOHHBIA.

2.  Enunas xomneknus nudpoBsix oOpazoBarenbHbIX pecypcos. - URL: http://school-
collection.edu.ru (mara obparienus: 08.07.2022). - TekcT: 37EKTPOHHBIH.

3. Hudopmarnmonnas cuctema «EIHHOE OKHO JIOCTyIa K 00pa3oBaTelIbHBIM pecypcam». - URL:
http://window.edu.ru/ (mara ob6pamienus: 02.07.2022). - TekcT: 3K TPOHHBIH.

4. Hayunas snexrponnas 6udiauoreka (HIb). - URL: http://wwwe.elibrary.ru (nara oOpamienus:
12.07.2022). - TekcT: 371eKTPOHHBIA.
5. OTkpeIThIi KOUTEK. Matematuka. - URL: https://mathematics.ru / (nata obpareHwust:

08.06.2022). - TeKCT: 37EKTPOHHBIH.
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6. IToBropum matemaruky. - URL: http://www.mathteachers.narod.ru / (zara obparieHus:
12.07.2022). - TeKcT: 31MeKTPOHHBIH.

1. CripaBOYHUK 110 MaTEMaTUKe JIJIsl IIKOJIbHUKOB. - URL:
https://www.resolventa.ru/demo/demomath.htm / (nara obparenus: 12.07.2022). - TekcT:
JJIEKTPOHHBIN.

8. Cpenusist MaTemaTnyeckast nHTepHeT mkoia. - URL: http://www.bymath.net/ (marta

obpamenus: 12.07.2022). - TekcT: 31eKTPOHHBIH.
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4. KOHTPOJIb U OLIEHKA Pe3yJbTATOB OCBOCHHUSA 00111€00Pa30BaATeIbHOM AU CHUIIMHBI

KoHTpo.1b U OueHKa pe3ynbTaToB OCBOCHHUS 00IIe00pa3oBaTeNbHON AUCHUIUIMHBI PACKPBIBAIOTCS

qgcpes3 AUNCHUIITIMHAPHBIC

pe3yibTaThl,

HaITpaBJICHHBIC Ha

¢dopmupoBanue

ooumx "

npoeCCHOHATBHBIX KOMIETEHIUI 10 pa3/iesaM U TeMaM CO/IEep)KaHus yaeOHOro MaTepHara.

Oob6masi/mpogeccuoHanbHAS Pazpen/Tema THun oeHoOYHBIX
KOMIIeTeHIHSA MeponpusiTus

OK 01. Beibupats criocoOsr P 1, Tema 1.1, 1.2, 1.3 TI-o/c, 1.4, 1.5, | TecrupoBanue
peleHus 3a1a4 1.6 VYeTHBII onpoc
poeCCHOHANLHOM P2, Temsr 2.1, 2.2, 2.3, 2.4, 2.5 TI-0/e, | Maremaruueckuit
ACTICIRHOCTH 123'2, Temst 3.1, 3.2, 3.3 TT-o/c, 3.4 ST
TPUMCHHTEILHO P 4, Tembi 4.1, 4.2, 43, 4.4, 4.5, 4.6, 4.7 | VIHAMBUIYaIbHas
K pa3jIMYHbIM KOHTEKCTaM -o/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOSITeIIbHAS

P 5, Temsi 5.1, 5.2 pabora

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

6.7 I1-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 pe3yJIbTaTOB

P7 Teme1 7.1,7.2,7.3,74,7.5,7.6,
7.7 11-0/c,7.8,7.9, 7.10 I1-o/c, 7.11,

IPAKTUYECKUX padboT
3aiuTa TBOPUYECKUX

7.12,7.13,7.14,7.15,7.16, 7.17 paor

P8, Tewni 8.1,8.2, 8.3, 8.4, 8.5, 8.6 Korrtpostsias paGota

P9, Temr1 9.1,9.2,9.3,9.49.5 BEILOIHCHIE

P 10, Temsr 10.1,10.2, 10.3, 10.4 T —

P11, Temsr 11.1,11.2, 11.3 IT-0/c, o

114, 11.5, 11.6 [I-o/c, 11.7 Saat

P12, Temsr 12.1,12.2,12.3,12.4

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5

II-o/c, 13.6

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

II-o/c, 14.6
OK 02. cnonp3oBarth P 1, Tema 1.1, 1.2, 1.3 TI-o/c, 1.4, 1.5, | TectupoBanue
COBPEMEHHEIE CPECTBA 1.6 VCeTHBIR ompoc
HOMCKa, aHAIN3a U P2, Temer 2.1, 2.2, 2.3, 2.4, 2.5 T-0/¢, | \aremaruueckuii
HHTepTpeTatit 12>§ Temst 3.1, 3.2, 3.3 [l-o/c, 3.4 AMICTART
HHOOpMAIKH, B P4, Tewwi 4.1, 4.2, 43, 4.4, 4.5, 4.6, 4.7 | VinBryansias
UH(POPMALMOHHEIE T-o/c, 4.8, 4.9, 410, 4.11 CaMOCTOSATENIbHAS
TEXHOJIOTHH JIJISI P 5, Temsr 5.1,5.2 pabora
BBITIOJTHCHHS 33124 P 6, Tems1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, [IpencraBnenue
npodeccnoHanbHOM 6.7 IT-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 pe3yJIbTaToB
NEATENBHOCTH P7, Temn1 7.1,7.2,7.3,7.4,7.5, 7.6, NPAKTHYECKUX PaboT

7.7 I1-0/¢,7.8,7.9, 7.10 IT-o/c, 7.11,
7.12,7.13,7.14,7.15, 7.16, 7.17

P 8, Temn1 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temrr 9.1,9.2,9.3,9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4
P11, Temsr 11.1,11.2, 11.3 I1-0/c,
11.4,11.5,11.6 IT-o/c, 11.7

3amuTa TBOPUECKUX
pabot

KonTponbnas pabora
Brinonnenue
9K3aMEHAIIMOHHBIX
3aJaHuN
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P12, Temsr 12.1, 12.2, 12.3, 12.4

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

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

OK 03. [LmanupoBats 1
peann30BBIBaTh COOCTBEHHOE
npodeccroHaIbHOE U
JMYHOCTHOE Pa3BUTHE,
PEIIPUHIMATEICKYIO
JeSATEIbHOCTD B
npodeccuoHanbHOH chepe,
MCTOJIb30BATh 3HAHUSA 110
(bMHAHCOBOW TPAMOTHOCTH B
Pa3INYHBIX KU3HEHHBIX
CHUTYaIUsIX

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

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

P 3, Tems! 3.1, 3.2, 3.3 I1-0/c, 3.4

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

P5, Tempr 5.1, 5.2

P 6, Temsl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,

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

P7 Temn1 7.1,7.2,7.3,74,7.5,7.6,

7.7 I1-0/¢,7.8,7.9, 7.10 I1-o/c, 7.11,
7.12,7.13,7.14,7.15,7.16, 7.17

P 8, Tems! 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Tems 9.1,9.2,9.3,9.49.5

TectupoBanue
VYcrHblii onpoc
Maremaruueckuit
JTUKTAHT
NupuBunyanbHas
CaMOCTOSITEeJIbHAS
paborta
IIpencraBinenue
pe3yJbTaToB
MPAKTHYECKUX padboT
3aluTa TBOPUYECKUX
pabor

KonTponbnas pabora

Brmonaenne

P 10, Tems: 10.1, 10.2, 10.3, 10.4 SK3aMEHALHORHBIX

P11, Temsr 11.1, 11.2, 11.3 TI-0/c, .

11.4,11.5, 11.6 TT-o/c, 11.7 Janaiim

P12, Temsr 12.1,12.2,12.3,12.4

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5

IT-o/c, 13.6

P 14, Temnr 14.1, 14.2, 14.3, 14.4, 145

I1-o/c, 14.6
OK 04. Db dexTuBHO P 1, Tema 1.1, 1.2, 1.3 TI-o/c, 1.4, 1.5, | TectupoBanue
B3aMMO/IEVICTBOBATH U 1.6 VYcrHblil onpoc
paboTaTh B KOJUIEKTUBE U 12) 62, Tempr 2.1, 2.2, 2.3, 2.4, 2.5 TI-0/c, | \aremarnueckuit
KoManae P 3, Temst 3.1, 3.2, 3.3 T-o/c, 3.4 JICTaRT

P 4, Tempi 4.1, 4.2, 43, 4.4, 4.5, 4.6, 4.7 | HAMBAIYyaIbHA

IT-o/c, 4.8,4.9, 4.10, 4.11 CaMOCTOATCJIbHAA

P 5, Temsr 5.1, 5.2 paboTta

P 6, Temrl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, [IpencraBnenue

6.7 I1-0/c, 6.8, 6.9, 6.10 I1-o/c, 6.11 pE3yNbTaTOB

P7,Temn 7.1,7.2,7.3,7.4,7.5,7.6,
7.7 11-0/c,7.8,7.9, 7.10 IT-o/c, 7.11,
7.12,7.13,7.14,7.15,7.16, 7.17

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

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

P12, Temsr 12.1, 12.2, 12.3, 12.4

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

PAKTUYECKUX padoT
3aiuTa TBOPUYECKHUX
pabort

KonTposnbnas pabora
Beinonnenue
9K3aMEHAIIMOHHBIX
3aJjaHUI
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P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5
IT-o/c, 14.6

OK 05. Ocy1ecTBasiTh
YCTHYIO U TUCbMEHHYIO
KOMMYHHKAIUIO Ha
rOCy/1apCTBEHHOM SI3bIKE
Poccuiickoit denepanyu ¢
Y4ETOM OCOOCHHOCTEH
COILIMATILHOTO U KYJITYPHOTO
KOHTEKCTa

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

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

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

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

P5, Temer 5.1,5.2

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

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

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

P 4, Temn1 4.1,4.2,4.3,4.4,4.5,4.6,4.7
IT-o/c, 4.8, 4.9, 4.10, 4.11

P5, Tempr 5.1, 5.2

P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,

6.7 I1-o/c, 6.8, 6.9, 6.10 I1-0/c, 6.11

P7 Temu1 7.1,7.2,7.3,74,7.5,7.6,

7.7 11-0/c,7.8,7.9, 7.10 I1-o/c, 7.11,
7.12,7.13,7.14,7.15,7.16, 7.17

P 8, Temsl 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

P9, Temr1 9.1,9.2,9.3,9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P11, Temsr 11.1,11.2, 11.3 IT-0/c,
11.4,11.5,11.6 IT-o/c, 11.7

P12, Temsr 12.1, 12.2, 12.3, 12.4

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

P 14, Temnr 14.1, 14.2, 14.3, 14.4, 145
II-o/c, 14.6P 9, Tems1 9.1, 9.2, 9.3,
9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P11, Temsr 11.1,11.2, 11.3 IT-0/c,
11.4,11.5,11.6 IT-o/c, 11.7

P12, Temsr 12.1,12.2,12.3

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

P 14, Temnr 14.1, 14.2, 14.3, 14.4, 145

IT-o/c, 14.6

TectupoBanue
YcrHblit onpoc
MaremaTruueckuit
JUKTaHT
NunuBunyanbHas
CaMOCTOSITEeJIbHAS
paborta
[IpencraBnenue
pe3yabTaToOB
IPAKTUYECKUX paboT
3amuTa TBOPUYECKUX
pabor

KonTponbnas pabora
Brimonxuenue
9K3aMEHAIIMOHHBIX
3aJaHui

OK 06. IIposBasaTs
rpaXkITaHCKO-
MaTPUOTHIECKYIO TIO3UITHIO,
JIEMOHCTPHPOBATH
0CO3HAHHOE MOBEICHHE Ha
OCHOBE TPAIUIIMOHHBIX
00IIIeYeIIOBEUSCKIX

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

P 6, Temsl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,

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

P7 Temu1 7.1,72,7.3,74,7.5,7.6,

7.7 I1-0/c,7.8,7.9, 7.10 IT-o/c, 7.11,
7.12,7.13,7.14, 7.15, 7.16, 7.17

TectupoBanue
YeTHBII onpoc
Maremarnueckuit
JTUKTaHT
NuauBunyanbHas
CaMOCTOSATENIbHAS
pabota
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LIEHHOCTEH, B TOM YHCIIC C
Y4ETOM TapMOHU3ALUU
MEXKHAIIMOHAJIbHBIX U
MEKPEIUTUO3HBIX
OTHOIIICHUH, TPUMEHSTh
CTaHJIapThI

P 8, Tems! 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P 14, Temsr 14.1, 14.2,14.3, 14.4, 14.5
IT-o/c, 14.6

IIpencrasinenue
pe3yabTaToB
IPAKTUYECKUX padoT
3aiuTa TBOPUYECKUX
pabor

KonrponbHas pabora

AHTUKOPPYIITUOHHOTO Brimonaenue
MIOBEICHHS 9K3aMEHAIIMOHHBIX
3aJaHu
OK 07. CopngelicTtBOBaTh P 1, Tema 1.1, 1.2, 1.3 TI-o/c, 1.4, 1.5, | TectupoBanue
COXPAHEHUIO OKPYKAIOLIEH 1.6 YcrHbli onpoc
cpensl, pecypeocbepexennto, | b 2> Temet 2.1, 2.2, 2.3, 2.4, 2.5 TI-0/c, | \aremarnueckuit
HMPHMCHATS SHAHI 00 123'2, Temsr 3.1,3.2, 3.3 T-o/c, 3.4 PHCTATT
MSMCHCHIH KiTMMata, P 4, Tembi 4.1, 4.2, 43, 4.4, 4.5, 4.6, 4.7 | VHAMBAIYa/IbHas
MIPUHITUITBI OEPEIKITUBOTO -o/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOSITeIIbHAS
MPOM3BOICTBA, Y3 (HEKTUBHO P 5, Temsr 5.1, 5.2 pabota
JICIICTBOBAThH B P 6, Temr1 6.1, 6.2,6.3,6.4,6.5, 6.6, [IpencraBnenue
Ype3BBIYANHBIX CUTYAIHSIX 6.7 I1-o/c, 6.8, 6.9, 6.10 I1-o/c, 6.11 pe3yIbTaTOB

P7 Teme1 7.1,72,73,74,7.5,7.6,
7.7 11-0/c,7.8,7.9, 7.10 I1-o/c, 7.11,
7.12,7.13,7.14,7.15,7.16, 7.17

P 8, Temsr! 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Tems1 9.1,9.2,9.3,9.49.5

IPAKTUYECKUX padboT
3amuTa TBOPUYECKUX
pabor

KontponbsHnas padora

Brinmonnenue
P 10, Temsr 10.1, 10.2, 10.3, 10.4
9K3aMCHALIMOHHBIX
P11, Temsr 11.1,11.2, 11.3 IT-o/c, N
11.4,11.5,11.6 T-o/c, 11.7 SajatiH
P12, Temn 12.1,12.2,12.3,12.4
P 13, Temsr 13.1, 13.2,13.3,13.4, 13.5
II-o/c, 13.6
P 14, Temnr 14.1, 14.2,14.3, 14.4, 14.5
II-o/c, 14.6
IIK 1.1. Beimonssats | P 1, Tema 1.3, P 2, Tema 2.5, [IpencraBnenue
onepanmuu 1o | P 3, Tema 3.3, P 2, Tema 2.5, P 4, Tema | pe3ynbTatoB
OCYHICCTBIICHUIO 4.7,P 6, Tema 6.10, P 7, Temst 7.7, 7.10,

MEepeBO30YHOI0 IMponecca C
MNPUMCHCHUECM COBPCMCHHBIX

P 8, Tema 8.5, P 11, Tema 11.6, P 12,
Tema 12.2, P 13, Temnr 13.3,13.6, P 14,

MMPAKTUYCCKUX pa60T

MH(}OPMAITMOHHBIX

TEXHOJOTHI yIpaBJICHUS Tema 14.5

HEePEeBO3KaMHU.

IIK 1.3. Odopmmsars | P 1, Tema 1.3, P 2, Tema 2.5, [pescTaBieHue
JOKYMCHTBL, P 3, Tema 3.3, P 2, Tema 2.5, P 4, Tema | pe3y/bTaton
PErIAMCHTHPYIOIIHE 4.7,P 6, Tema 6.10, P 7, Temsr 7.7, 7.10,

OpraHMU3alyuIi0 IMEPEBO30YHOTO
mmponecca.

P 8, Tema 8.5, P 11, Tema 11.6, P 12,
Tema 12.2, P 13, Temnr 13.3,13.6, P 14,
Tema 14.5

MPaKTUYECKUX padoT
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I1IK 2.2. OOecneynBaTh
0€30I1acCHOCTh IBIDKEHHS U
pemath  npodecCHOHAIbHBIC
3a1a4uun OCPEICTBOM
MPUMEHEHUS HOPMAaTHBHO-
[IPaBOBBIX JOKYMECHTOB.

P1,Temal.3, P2, Tema2.5,

P 3, Tema3.3,P 2, Tema 2.5, P4, Tema
4.7,P 6, Tema 6.10, P 7, Temsr 7.7, 7.10,
P8 Tema85,P 11, Temall.6,P 12,
Tema 12.2, P 13, Temsr 13.3,13.6, P 14,
Tema 14.5

IIpencrasinenue
pe3yJIbTaToB
IPAKTUYECKUX padoT

INIK 3.1. OprauuzoseiBats | P 1, Tema 1.3, P 2, Tema 2.5, [IpencraBnenue
pabory Hepconaia 1o | P 3, Tema 3.3, P 2, Tema 2.5, P 4, Tema | pe3yJIbTaToB
obpabotke IIEPEBO3OTHBIX | 4 7 P 6, Tema 6.10, P 7, Temst 7.7, 7.10, | IPAKTHYECKHUX pabOT
gg;‘ﬁi‘:;ﬁ:}mm sacieTon 32 P 8, Tema 8.5, P 11, Tema 11.6, P 12,

VCTyTH, IENOCTARIAEMBIE Tema 12.2, P 13, Temnr 13.3,13.6, P 14,

TPaHCIIOPTHBIMU Tema 14.5

OpraHHU3aLHSIMU.

[IK 3.2. Ob6ecneunBats | P 3, Tema 3.3, P 2, Tema 2.5, P 4, Tema | [Ipencrasnenue
OCYILECTBJICHUE nponecca | 4.7, P 6, Tema 6.10, P 7, Temst 7.7, 7.10, | pe3ynabTaToB
ynpaBJicHHUsI TIEPCBO3KaMU Ha | P 8§, Tema 8.5, P 11, Tema 11.6, P 12, | npakTHyecKkux padboT
OCHOBE JOTUCTUICECKOHN | Tenag 12.2, P 13, Temnr 13.3,13.6, P 14,

KOHLCTIINA 11 Tema 14.5

OpraHU30BHIBATH

palMoHANbHYIO0 TepepaboTKy
TPY30B.

INIK  3.3. [Ilpumensars B
npogeccroHaIbHOM
JesITeIbHOCTH OCHOBHBIC
MOJIOKEHHUS, PEeryJIupyIonne
B3aMMOOTHOIICHUS
MOJIb30BaTeNIe TpaHCIOpTa U
MepEeBO3YHKA.

P1,Tema1.3,P 2, Tema 2.5,

P 3, Tema 3.3, P 2, Tema 2.5, P 4, Tema
4.7, P 6, Tema 6.10, P 7, Temnr 7.7, 7.10,
P 8, Tema 8.5, P 11, Tema 11.6, P 12,
Tema 12.2, P 13, Temnr 13.3,13.6, P 14,
Tema 14.5

IIpencraBnenne
pEe3ynbTaTOB
IPAKTUYECKUX padoT
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