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1. O0mas xapakrepucTuka padodeil mporpaMMbl 0011e00pPa30BaTeJIbHOI
AUCHMILINHBI «MaTeMaTHKa)

1.1. Mecto AUCUMIUIMHBI B  CTPYKType  npodeccHOHATbHOI
o0pasoBareabHoil nporpammsl CIIO:
OO6meoOpazoBaTenbHas AUCHUIUIMHA «MareMaTtukay SBISETCs 00s3aTenbHOM
4acThl0  0011e00pa30BaTeIbHOIO IMKJIA 00pa3oBaTeNbHONM MpPOrpaMMbl B
cootBercTBUH ¢ PI'OC CIIO mo mpodeccun 08.01.25 Macmep omoenounwvix
CMPOUMENbHbIX U 0eKOPAMUBHBIX paOOm

1.2. He.]'ll/l ! IVIAHUPYEMBIE PE3YJIbTAThI OCBOCHUA NUCIHUIIJINHBI:

1.2.1. Heau q1ucUNIMHBI
Copnepxanue mporpaMmbl 00I11€00pa30BaTEIbHON AUCIUILIMHBI «MaTeMaTuka
HaIpaBJICHO Ha JOCTIKCHUE CICAYIOMINX TICIICH:

o obecricueHue CHOPMUPOBAHHOCTH MPEACTABICHUM O COLMAIIBHBIX,
KYJbTYPHBIX W HCTOPHYECKUX (DAKTOpaX CTAHOBJICHHUS MaTEMaTHKH,
o obecrieueHue cPOPMUPOBAHHOCTH JIOTHIECKOTO, AITOPUTMUYECKOTO U

MaTEMaTHYECKOTO MBIIUICHUS, oOecrieueHne c(POpMUPOBAHHOCTH yMEHUH
NPUMEHATh TIOJIYYCHHBIC 3HAHUS TIPH PEIICHUH Pa3IMYHBIX 3aj1ad;
obecnieueHue chopMUPOBAHHOCTH MPECTABICHUN 0 MaTEMaTUKE KaK YacTu
OOIIEeYeIOBEYECKO  KYJIbTYpbl,  YHUBEPCATBbHOM  S3BIKE  HAYKHW,
MO3BOJISIONIEM OMUCHIBATh M U3y4aTh PEaIbHBIC MTPOIIECCHI U SBJICHUS.

1.2.2. Ilnanupyemble Ppe3yJbTaTbl OCBOEHHMsI 001Ie00pa3oBaTeJbHOM

aucUIINHBI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe ®PI'OC COO
Oco0oe 3HayeHne JUCUUIUIMHA UMeeT pu popmupoBanuu U pa3Butun OK u

[IK (OK ykazviearomcs u3z nogoco maxema DIOC CIIO 2022 200a no

npogheccuu/cneyuaibHocmu).



O01mme KoMIIeTeHI NN

IInanupyemsie pe3ybTaThbl 00y4eHHS

O6mue!

JluCunIIMHAPHbIE

OK 01 Beibupatb criocoOsl
[peLeHus 3a1a4
podeccnoHaTEHOMI

e TeIbHOCTH
[IPUMEHUTEIBHO

K pa3IMYHBIM KOHTEKCTaM

- TOTOBHOCTH K TPYyIy, OCO3HAHUE IICHHOCTH
MacTepCcTBa, TPYIOII00UE;

- TOTOBHOCTbH K aKTUBHOU ACATCIIBHOCTHU
TEXHOJOTMYECKOW U COLMAILHON HAIpaBICHHOCTH,
CIIOCOOHOCTh ~ MHHMIIMUPOBATh, IUIAHUPOBATH U
CaMOCTOSITEIILHO BBITIOIHATH TAKYIO JAEATCIBHOCTD;

- HHTEpEC K Pa3ITUYHBIM chepam
podecCHOHATEHOM JIeATEIIEHOCTH,

OBnanenue YHUBEPCAIbHBIMU y4eOHBIMU
I[IO3HABATCIIbHBIMHN HCﬁCTBI/IfIMHI

a) 0a30BBIC JIOTUYECKUE JICHCTBHUS:

- CaMOCTOSITEIILHO (bopMynHMpoBaTh u
aKTyalu3MpoBaTh NpobIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

- YCTaHABIIMBAaTh CYILECTBEHHBIM TMPHU3HAK WM
OCHOBAaHUA [JId CpaBHCHHA, KJ'IaCCI/I(bI/IKaIII/II/I H
0000IICHHS;

- ONpeneNATh e JCSITeILHOCTH, 3a7aBaTh
MMapaMETPhI U KPUTEPHUU UX JOCTHUIKCHUSA,

- BBIABIISATh 3aKOHOMEPHOCTH M TPOTHBOPEYUS B
[paccMaTpUBaeMBbIX SBIICHUSX;

- BHOCUTh KOPPEKTUBHI B JACSITENHLHOCTh, OI[CHUBATH

COOTBCTCTBUEC  PE3YJILTATOB IICJIAM, OLCHUBATH

-BJIaJIETh METOJAAMHU JJOKA3aTENIbCTB, AITOPUTMAaMU PELICHUS
3agad; yMeHue (hopMyaupoBaTh ONPEACICHUs, aKCHOMBI U
TEOPEMBI, IPUMEHSTh UX, IPOBOJIUTH J10Ka3aTEIbHbIC
[PaCCYXIEHHUs B XOJI€ PELICHMSI 3a/1a4;

- YMETb OIIEPUPOBAThH MOHATHSMHU: CTETIEHb YUCIIA, JOrapupm
UKCJIa; YMEHUE BBINOJIHATH BBIYMCIICHUE 3HAYCHUN U
peoOpa30BaHus BEIPAKEHUN CO CTENEHAMHU U Jlorapudmamu,
npeoOpa3oBaHus IPOOHO-PAIIMOHAIEHBIX BRIPAKCHUH;

- YMETb OIIEPUPOBATH MOHATUSAMU: PALlUOHAIIBHBIE,
ppalliOHANIbHBIE, TOKA3aTeJIbHbIE, CTENICHHBIE,
lorapu@mMuuecKue, TPUrOHOMETPUYECKUE YPABHEHUS U
HEPAaBEHCTBA, X CUCTEMBI;

- YMETb ONEpUPOBATH MOHATHAMMU: (YHKINS, HETIPEphIBHAS
(yHKLIMS, TPOU3BOHAS, IEpBOOOpa3Has, ONpeAeIeHHbIH
MHTETPaJl; yMETh HAXOIUTh IPOU3BOIAHBIE JIEMEHTAPHBIX
(yHKIIUH, UCTIONB3Ys CIIPaBOYHbIE MaTepUabl; UCCIE0BATh B
[IPOCTENIINX ClTydasix GyHKIMH HA MOHOTOHHOCTh, HAXOJIUTh
HanOOJIbIINE U HAUMEHbIIINE 3HaYeHUs] PYHKIINIA; CTPOUTh
rpadyKu MHOTOWIEHOB C UCIIOJIb30BAHUEM arapara
MaTEMaTHYECKOI0 aHaJIN3a; IPUMEHATH IPOU3BOIHYIO IIpU
[pEIIEHNN 3a]1a4 Ha ABM)KEHUE; PelaTh MPAaKTUKO-
OPUEHTHUPOBAHHBIE 33/1a41 HAa HaUOOJIbIINE U HAUMEHbIIINE
3HAUEHUS, HA HAXOXKACHHUE ITyTH, CKOPOCTH U YCKOPEHUS;

! VkaspIBatoTCs TMYHOCTHBIE M METanpeaAMeTHbIE pe3yasTaTsl n3 ®IOC COO (B mocneneii pepakuu ot 12.08.2022) B oTriaroisHoi hopme, GopMupyeMbe
001eo0pa3oBaTeTLHON JUCITUTUTHHOM
2 JlucumuniuHapHele (MPEIMETHBIE) PE3YJILTAThl YKA3bIBAIOTCS B COOTBETCTBUH C UX MOJHBIM Tepeunem Bo ®T'OC COO (B mocnenneit pepakiuu ot 12.08.2022




[PUCKU TIOCTIEICTBHIA e TEILHOCTH,

- pa3BUBATh KPEATHBHOE MBIIUICHUE MPU PEIICHUH

PKU3HEHHBIX TIPOOIIeM

0) 0a30BbBIC UCCIICIOBATEIIbCKUE ACHCTBUSA:

- BJIQJICTh HaBBIKAMHU y4EOHO-HUCCIICOBATEIILCKON U

[IPOCKTHON JIeATEIbHOCTH, HABBIKAMH pPa3pelIcHUs]

po0em;

- BBUIBJSITH IIPUYUHHO-CIICJICTBEHHBIC CBSI3U |

AKTyaJIM3UPOBATh 3a/lady, BBIIBUTATH THIIOTE3Y €€
JUIsT

3a7aBaTh

[PCIICHUA, HaxXoauThb APTrYMCHTBIL
TOKa3aTesIbCcTBA CBOMX YTBEPXKIACHUH,
[apaMeTpbl U KPUTEPUU PELLICHNUS,

aQHAJIM3UPOBATh IIOJIyYEHHBIE B XOJ€ PELICHHUS]
3a7a4d  pe3yJbTaTbl, KPUTHUYECKU OLICHUBAThb WX

MNPOrHO3UpPOBATL HN3MCHCHHC B

IOCTOBCPHOCTD,
HOBBIX YCJIOBUSX;
-- YMCTb IECPCHOCUTHL 3HAHHA B IIO3HABATCIBHYIO U
IIPAKTUYCCKYIO obnactu KHU3HCACATCIIBHOCTH,

yMETh
MpeIMETHBIX 00IacTei;

WHTETPUPOBAaTh 3HAHUSA W3 Pa3HBIX

- BBIABHUT'AaTh HOBBIC nacu, npeajiaraTtb
OPUT'MHAJIBHBIC MOAXOAbI U PCUHICHU A,
14 CIIOCOOHOCTH Hnx HCIIOJIb30BaHUA B|

[MO3HABATEIbLHOMN U COLMAIbHOM IPAaKTUKC

- YMETh ONEPUPOBATH MOHATHIMHU: PAllMOHANbHAs (PYHKLHS,
MokaszaTenbHast QyHKIHS, CTeTIeHHast (QyHKIIHS,
nmorapumudeckast GyHKIUs, TPUTOHOMETPHUYECKUE (PYHKITUH,
0OpaTHbIe (YHKLUHU; YMEHHE CTPOUTH TPaPUKH U3yUEHHBIX
(yHKLIMH, UCIIOJIb30BaTh I'paMKU MPU U3YYEHUU IIPOLIECCOB U
3aBHCUMOCTEH, IPU PELICHNH 3a/1a4 U3 JPYTrUuX y4eOHbIX
[PEMETOB U 3aj1au U3 pealIbHOM XKHU3HH; BhIpaXaTh (GopMyIaMu
3aBHCUMOCTH MEX/y BeJTUUNHAMH;

- YMETh pelIaTh TEKCTOBBIC 3a7a4ll Pa3HBIX TUIIOB (B TOM YHUCIIe
Ha MMPOLIEHTHI, JOJHM U YaCTH, Ha IBUKEHUE, paboTy, CTOMMOCTh
TOBApOB M yCIIYT, HAJIOTH, 33Jja4l U3 00JIaCTH YIPaBICHUS
ITMYHBIMU M CEMEHHBIMH (PUHAHCAMU); COCTABJIATH BBIPAXKEHUS,
YpaBHEHHUsI, HEPAaBEHCTBA U UX CHCTEMBI 10 YCIOBUIO 3aj1auH,
MICCIIeI0BaTh MOJyYEHHOE PelleHHE U OLEHUBATh
PaB/0M10I00HOCTh PE3yJIbTaTOB;

- YMETb ONEPUPOBATH MOHATHIMHU: CpEHEE apU(PMETHIECKOE,
MeraHa, HanboJIbIIiee ¥ HauMEHbIIIee 3HAUSHHSI, Pa3Max,
UCHepCcHs, CTaHIapTHOE OTKJIIOHEHHE YHCIIOBOTO HAbopa; yMeTh
M3BIIEKATh, MHTEPIPETHPOBATH HHPOPMAIIUIO, TIPE/ICTABICHHYIO B
TabIuIax, Ha AMarpamMmax, rpaukax, OTpaskarollyo CBOHCTBa
[peaTTbHBIX MPOLIECCOB U SBJICHUI; IPEACTABIATh HHPOPMALIUIO C
[TOMOIIIBIO TaOJIHII U IUarpaMM; UCCIIE0BaTh CTATUCTUYECKHE
ITaHHbIE, B TOM YHUCIIE C IPUMEHEHHEM IpapuecKuX METOJ0B U
PIIEKTPOHHBIX CPEJICTB;

- YMETh OIIEPUPOBATH MOHATHIMU: CIIyJailHBIA OIBIT U CIly4aliHOE
COOBITHE, BEPOSITHOCTD CIIy4allHOTO COOBITUS; YMEHHE BBIUUCIIATh
BEPOSATHOCTh C UCIOJIb30BaHUEM I'paMuEeCKUX METO/IOB;
[IPUMEHATH (POPMYJIBI CIIOKEHUS M YMHOKEHUS BEPOSITHOCTEH,




KOMOUWHATOpHBIE (DAKTHI ¥ (POPMYIIBI IPH PEIICHUH 3a]1a4;
OLIEHUBATh BEPOSTHOCTH PEATIbHBIX COOBITHI; 3HAKOMCTBO CO
CIIy4yailHBIMHU BETMUMHAMH;, YMEHUE TIPUBOIUTH IPUMEPHI
MPOSIBJICHUS 3aKOHA OOJIBIINX YHCEIN B IIPUPOHBIX U
OOILIECTBEHHBIX SBJICHHSX;

- YMETh OIIEPUPOBATh MOHATHAMH: TOYKA, PsSMasi, INIOCKOCTb,
[POCTPAHCTBO, ABYTPAHHBII Yroj, CKPEIINBAIOIIUECs IPSIMbIE,
NapayIeIbHOCT M MEPIICHAUKYIIPHOCTD MPSMBIX U TNIOCKOCTEH,
YTOJI MEXIY IPSMBIMHU, YTOJI MEX]Ty MPSIMOM M TUIOCKOCTBIO, YTOJI
MEXy TUIOCKOCTSIMH, PACCTOSIHUE OT TOUKH JI0 TUIOCKOCTH,
[pacCTOSTHUE MEXAY IPSMBIMHU, PACCTOSHHE MEXY TUIOCKOCTSIMHU;
YMEHHE HCII0JIb30BaTh MPH PELLICHUU 3ajjad U3y4eHHbIe (DaKThl U
TeopeMbl INIAHUMETPUHN; YMEHHE OLIEHUBATh pa3Mepbl 00BEKTOB
OKpY’KaloIIero MUpa;

- YMETb ONEPUPOBATH MOHATHAMU: MHOTOI'PAaHHHK, CEUEHUE
MHOTOTpaHHHKA, Ky0, apaieNenuIe]], pu3Ma, TupamMmuia,
(burypa 1 MOBEepXHOCTh BPAIIEHHSI, IMIINHP, KOHYC, map, cdepa,
ceueHust PUTYpHI BpallleHus, INIOCKOCTh, Kacaromasics chepsl,
[MIAHAPA, KOHYCA, TUIOMIAIh TIOBEPXHOCTH MUPAMUJIBI, TPH3MBI,
KOHYca, HWJIMHPA, IJI0aas chepsl, 00beM Kyoa,
MPSIMOYTOJIBHOTO Mapajulesenumne1a, MMPaMuIbl, IPU3MBL,
LMIMHAPA, KOHYCA, [1apa; yMEHHe u300pakaTh MHOTOTPAaHHUKHU U
[MOBEPXHOCTHU BPALICHHUS, X CEYCHUS OT PYKH, C TOMOIIBIO
YEepPTEKHBIX MHCTPYMEHTOB U 3JIEKTPOHHBIX CPEJCTB; YMEHUE
[pacrio3HaBaTh CHMMETPHIO B IPOCTPAHCTBE; YMEHUE
[pacrio3HaBaTh MPAaBUIIEHBIE MHOTOTPAHHUKH;

- YMETh OTIEpPUPOBATh NOHATHUSAMHU: JBIKCHUE B IPOCTPAHCTBE,
0100HbBIe (PUTYPHI B IPOCTPAHCTBE; MCIIOIH30BATh OTHOLIICHHUE




[UI0IIaJIei MOBEPXHOCTEH  00EMOB OJOOHBIX (DUTYp TIpU
[pELIEHNH 3a]1a4;

- YMETb BBIYUCIIATH TEOMETPUUECKHUE BEIUUNHBI (IJIMHA, Yo,
[U10111a/1b, 00BbEM, IJIOLIA/(b IOBEPXHOCTH ), UCIIOJIb3YS U3yUECHHBIE
(hOopMyJIBI U METO/IBI;

- YMETb OIIEPUPOBATh MOHATUSAMU: IPSIMOYTOJIbHASL CUCTEMA
KOOpAMHAT, KOOPAUHATHI TOUYKHU, BEKTOP, KOOPAUHATBI BEKTOPA,
CKaJISIPHOE MPOU3BEICHUE, YTOJl MEX/1y BEKTOPaMU, CyMMa
BEKTOPOB, IPOM3BE/IEHNE BEKTOPA HA YUCIIO; HAXOAUTD C
MOMOIIBIO U3YYEHHBIX (POPMYIT KOOPAMHATHI CEPEANHBI OTPE3KA,
[pacCTOSIHUE MEXY IBYMSI TOUKaMU;

- YMETh BBIOUPATh MOAXOIAIINN U3yYEHHBIH METO ISl peLICHHS
3aJauu, paclo3HaBaTh MaTeMaTuyeckue (GakThl U
MaTeMaTHYeCKUE MOJIETIH B IPUPOIHBIX U OOIIECTBEHHBIX
SIBJICHUSIX, B UCKYCCTBE; YMEHNE IPUBOJUTH IIPUMEPDI
MaTeMaTHYECKUX OTKPBITHI POCCUNCKON U MUPOBOU
MAaTEeMaTUYECKON HAYKH.

- YMETh OIEpUPOBATh MOHATUSMU: ONpeieNIEHUE, aKCUOMa,
Teopema, CIIEICTBHE, CBOMCTBO, IPU3HAK, I0KA3aTEIbCTBO,
[paBHOCHJIbHBIE ()OPMYITMPOBKH; YMEHUE (POPMYIUPOBATH
00paTHOE U MPOTUBOIIOJIOKHOE YTBEPKACHUE, TPUBOJUTH
[IPUMEPBI U KOHTPIIPUMEPBI, UCII0JIB30BATH METO
MaTEMaTHYECKON MHAYKLNU; TPOBOANUTD JOKA3aTEIbHbIE
[pacCy»I€HHUsI IPU PELIECHUHN 3314, OLIEHUBATh JIOTHYECKYIO
[IPaBHIIBHOCTh PacCyKICHHUIA;

- YMETb OIIEPUPOBATh MOHATUSAMU: MHOKECTBO, TOJIMHOKECTBO,
OIepaluy HaJl MHOXKECTBAMH; YMEHHUE MCIOIb30BaTh TEOPETUKO-
MHO>KECTBEHHBIN arapar JUisi ONUCaHMsI PEaJIbHBIX ITPOLIECCOB U




SIBJICHUI IIPU PELLIEHUU 33a4, B TOM YHUCJIE U3 APYTUX YUeOHBIX
[IPEIMETOB;

- YMETb ONEPUPOBATH MOHATHIMHU: Tpad, CBA3HBIHN rpad, 1epeso,
[IUKJI, Tpad) Ha MIIOCKOCTH; YMEHUE 331aBaTh U OMKUCHIBAThH Ipadbl
[PA3TUYHBIMU CTIOCO0AMU; UCTIOIB30BaTh Tpadbl IPH PEIICHUN
3ajay;

- YMETh CBOOOJIHO ONIEPUPOBATH MOHATUSIMU: COYETAHHE,
[epECTaHOBKA, YMCIIO COYETAHUHN, YUCIIO NIEPECTAHOBOK; OMHOM
HproTOHA; yMeHUE NPUMEHATh KOMOMHATOPHbIE (PaKThl U
[paccyX1eHUs UIsl pellieHus 3a/1a4;

-YMETh ONEPUPOBATh MOHATUSMU: HATYpaJIbHOE YUCIIO, LIEJI0E
YKCIIO, OCTATOK IO MOZYJI0, PAllMOHAJIEHOE YHUCIIO,
MpPPALMOHAIIbHOE YKCII0, MHOKECTBA HATYPAJIBbHBIX, LENbIX,
[PallMOHAJIbHBIX, IEHCTBUTEIBHBIX YHCEN; YMEHUE UCIIOIb30BaTh
[PU3HAKU AETUMOCTH, HAUMEHBIINN OOIIUI 1eNUTeNb U
HauMeHblIee o0lee KpaTHoe, aaroput™ EBkiuaa npu perieHun
3a/1a4; 3HAKOMCTBO C Pa3JIMYHBIMU MO3UIIMOHHBIMH CHCTEMaMH
CUMCIICHMUS;

- YMETh CBOOOJITHO ONIEPUPOBATH MOHATUSIMU: CTETIEHD C IEJIBIM
[M0Ka3aTeIeM, KOPEHb HaTypalbHON CTETIEHH, CTETIEHD C
[pallMOHAJILHBIM [TOKA3aTENEM, CTENIEHD C JEMCTBUTEIbHBIM
(BelleCTBEHHBIM) TTOKa3aTelieM, Jorapudm Jucia, CUHyc,
KOCHUHYC U TAHT€HC MPOM3BOJIBHOIO YHCIIA;

- YMETb OIIEPUPOBATh MOHATUSAMU: TOKIECTBO, TOXKAECTBEHHOE
peoOpa3oBaHue, ypaBHEHUE, HEPABEHCTBO, CCTEMAa YpaBHEHUM
1 HEPAaBEHCTB, PABHOCUJIBHOCTh YPaBHEHUW, HEPABEHCTB U
CUCTEM, PALIMOHAJIBHBIE, UPPALlMOHAIbHBIE, TOKA3aTEIbHBIE,
CTETeHHbIE, JorapuPMHUUecKue, TPUTOHOMETPUUYECKUE




YpaBHEHHsI, HEPAaBEHCTBA U CHCTEMbI; yMEHHUE peliaTh YpaBHEHHUS,
HEPaBEHCTBA U CHCTEMBI C IIOMOIIBIO Pa3IMYHBIX IPUEMOB;
[peraTh ypaBHEHHsI, HEPABEHCTBA U CUCTEMBI C ITAPAMETPOM;
[PUMEHSATh YpaBHEHUs, HEPAaBEHCTBA, UX CUCTEMBI JIJIs1 pEILICHUS
MaTeMaTHUYeCKUX 3ajJay M 3a/1a4 U3 Pa3IU4HbIX 00JacTell HayKu U
[peabHOM JKU3HU;

-yMeTb CBOOOJIHO ONEpUPOBATh MOHATUAMU: rpaduk GyHKIMH,
oOpaTHast QyHKIHMS, KOMIO3HULUS GYHKIWH, THHEHHAs QyHKIHS,
KBaJpaTHYHas QYHKIUS, CTENICHHAs! (YHKIIUS C IETBIM
roKas3arejaeM, TPUTOHOMETpUIecKre PyHKIINU, OOpaTHbIE
TPUTOHOMETpHUYECKUE (PYHKIMH, TTOKa3aTeIbHAs U
imorapudmuyueckas yHKLUUU; YMEHUE CTPOUTH TpaduKu
(yHKIMH, BBITOJTHATH IpeoOpa3oBaHus TpapuKoB (GyHKIMH;
[YMEHHUE MCII0JIb30BaTh rpauku GyHKIMN A1 U3yUEeHUs
[POIIECCOB U 3aBUCUMOCTEN MPU PELISHNH 3314 U3 JPYTUX
[YI€OHBIX TPEIMETOB M U3 PEATbHOH KU3HU; BBIPAKATh
(hopMyIaMu 3aBUCUMOCTH MKy BETHUYNHAMU;

YMEHHE CBOOOTHO OTIEPUPOBATH MOHATHIMHU: YETHOCTh (DYHKITUH,
[EepUOJUYHOCTh (PYHKIIMU, OTPAHUYEHHOCTh (DYHKIUH,
MOHOTOHHOCTb (DYHKITUH, SKCTpeMyM (YHKINH, HAnOOJIbIIee U
HaMEHblIIee 3HaYeHUs! QYHKIIUU Ha IPOMEXKYTKE; yMEHUE
[IPOBOJIUTH UCCIIE0BaHUE (DYHKINH;

YMEHHUE UCIIONIb30BaTh CBOMCTBA U rpaduku GyHKIMN AT
[pelIeHHs ypaBHEHHI, HEpaBEHCTB U 33/1a4 C TapaMeTpamH;
300pakaTh HA KOOPAMHATHOM TMIOCKOCTH MHOYKECTBA PEIICHUN
YpaBHEHHI, HEPAaBEHCTB U UX CHCTEM;

- YMETb CBOOOJJHO ONIEPUPOBATH MOHATHIMM:
[10CIIe10BATEIbHOCTb, apu(hMETHUECKas IPOrpeccHs,




reOMETPHYECKasi MPOrpeccusi, 0ECKOHEYHO YObIBarOIIast
reOMETPHYUECKas IPOTPECCHsl; YMEHHE 331aBaTh
[10CTIeI0OBATEIBHOCTH, B TOM YHUCIIE C TOMOIIBIO PEKYPPEHTHBIX
popmyur;

- YMETh OIEPUPOBATH MOHATUSMU: HEMPEPHIBHOCTH (QYHKIIHH,
ACUMITOTHI rpaduka QyHKIMH, TIEpBasi U BTOpast IPOU3BOTHAS
(hYHKIIUHY, T€OMETPUYECKHUM U (PU3HMUECKUN CMBICI MPOU3BOAHOM,
nepBOOOpa3Hasi, ONpEeACICHHbBIN HHTETPaJ; YMEHUE HAXOIUTh
ACHMIITOTHI rpadrka QYHKIMH, YMEHHE BBIYHCIISATH TPOU3BOTHBIC
CYMMBI, IPOU3BEICHUS, YACTHOTO U KOMITO3UIINH () YHKIIHIA,
HAXOIUTh YpaBHEHHE KacaTeIbHOU K TpapuKy (yHKIINHU;
[YMEHHE MCII0JIb30BaTh MPOU3BOAHYIO JUIS HCCIIEA0BAHUS
(YHKIUH, 715 HAXOKISHHUS HAUITYYIIeTO PEIICHUS B
MPUKIIATHBIX, B TOM YHCJE COIIMATbHO-9KOHOMHYECKHUX U
(bu3MYeCKUX 3a/1a4ax, Ui ONpeIeIeHUs] CKOPOCTH U YCKOPEHHUS;
HaXOJUTh IUTONIAIA U 00BEMBI GUTYP C TIOMOIIIBI0 UHTETPAJIA;
[TPUBOANTH PUMEPBI MATEMAaTHIECKOTO MOJICITUPOBAHUS C
roMoIbio AuddepeHInarbHbIX YpaBHEHUH;

- YMETh OIEPHPOBATH MOHATHIMH: KOMIUIEKCHOE YUCIIO,
COTIPSIKEHHBIE KOMILIEKCHBIE YUCIIa, MOJIYJIb U apTyMEHT
KOMILUIEKCHOTO YHcia, (hopMa 3alrucu KOMIUIEKCHBIX YHCelT
(reoMeTpuyeckas, TPUTOHOMETpUYEcKas U ajaredpandeckas);
YMETh POU3BOIUTH apu(hMETHUECKUE IEHCTBUS C
KOMITJICKCHBIMU YHCIIAMU; TIPUBOUTH PUMEPHI HCTIOTH30BAHUS
KOMIUTIEKCHBIX YHCEIT;

- YMETh CBOOOJIHO ONEPUPOBATh MOHATUSMU: CpPETHEE
apudMeTHIecKoe, MeInaHa, HanOoIbIlee U HANMEHbIIIEE
BHAUEHUS, pa3Max, IUCIEPCUs, CTAaHIaPTHOE OTKJIOHEHHE IS
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OIMCAaHNs YUCIOBBIX IaHHBIX; YMEHUE UCCIIEIOBATD
CTaTUCTUYECKUE JIaHHBIE, B TOM YHUCJIE C IPUMEHEHUEM
rpaduuecKuX METOJOB U SJIEKTPOHHBIX CPEJICTB; rpaduuecKu
1iCCIIeI0BaTh COBMECTHBIE HAOJIIOICHHSI C IOMOIIBIO IUarpamMm
[paccenBaHUs U JIMHEHHOMN perpeccuu;

- YMETh HaXOJUTh BEPOATHOCTU COOBITHH C HUCIIOJIb30BaHUEM
rpaduuecKuX METOJ0B; IPUMEHSATH Ul pelIeHUs 3a7a4 (GOPMYIIbI
CJIO’KEHUS U YMHOKEHUS BEPOATHOCTEH, (hOpMyITy MOTHOU
BeposATHOCTH, (hopmyiry bepHyiun, komOuHaTOpHBIC (HAKTHI U
(hOpMyJIBI; OLIEHUBATH BEPOSITHOCTH PEATHbHBIX COOBITHI; YMEHUE
OIIEpUPOBATh NOHATUAMU: CIIydaiiHasi BEIMUMHA, PACIIPEIETICHHIE
BEPOATHOCTEN, MATEMATUUECKOE 0XKHUIaHUE, TUCTIEPCHS U
CTaHJApTHOE OTKJIOHEHHE CIIy4yailHON BEJIMYMHBI, (PYHKIIUU
[pacrpeesIeHns U TUIOTHOCTH PaBHOMEPHOT O, II0KA3aTEIbHOIO U
HOPMAJIBHOT'O PACIIPENEICHUI; YMEHUE UCIIONIB30BAaTh CBOMCTBA
M3Y4YEHHBIX paclpeesieHui s peleHus 3a1a4; 3HaKOMCTBO C
MOHATHSIMU: 3aKOH OOJIBLINX YHCEN, METO/bI BEIOOPOYHBIX
MCCIIEIOBaHUM; YMEHUE NPUBOIAUTH IPUMEPHI MPOSIBIICHUS 3aKOHA
0OJIBIINX YKCEN B IPUPOAHBIX U OOLIECTBEHHBIX SBJICHUSX;

- YMETh CBOOOTHO ONEPUPOBATH MOHATHAMM: TOUKA, MpsiMas,
[JI0CKOCTh, IPOCTPAHCTBO, OTPE3OK, JIy4, INIOCKUH Yrod,
IByTrpaHHbIN Yrojl, TPEXTPAHHBIN YToJl, IepeceKaroImecs,
MapajiyIeJIbHbIE U CKPEIIMBAIOIINECS IPSIMBIE, TAPAIIENBHOCTD U
[EPIEHIUKYJIIPHOCTD MPSMBIX U INIOCKOCTEH, YTOJ MEXKIY
[PSIMBIMU, YTOJI MEXTY MPSAMOU U MJIIOCKOCTBIO, YTOJ MEXKIY
[IOCKOCTSIMHU; YMEHHE UCIIOIb30BaTh NP PEIICHUH 3a1a4
M3ydeHHbIE (PAKThI U TEOPEMBI IJITAHUMETPUH; YMEHHE OLIEHUBATh
pa3Mepbl 00BEKTOB B OKPY’KaIOIIEM MHUPE; YMEHHE ONepUpOBaTh
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MOHATHSIMH: MHOTOT'PaHHHUK, CEYCHNE MHOTOTPAHHHKA,
[MpaBWIbHBIN MHOTOTPAaHHUK, IPU3Ma, MUpamMuaa, Gurypa u
[MOBEPXHOCTh BpaLleHUs, IUIMHIIP, KOHYC, IIap, chepa, pa3zBepTka
MOBEPXHOCTH, CEYCHHS KOHYCa U LUJINH/IPA, MapaIlICIbHBIE OCU
VI OCHOBAHHUIO, CEYCHHUE IIapa, MII0CKOCTh, Kacaromasics cdepsl,
[WIMHPA, KOHYCa; YMEHHE CTPOUThH CEUeHHUE MHOTOTPAHHUKA,
M300pakaTb MHOTOTPAaHHUKH, (PUTYpPBI U TOBEPXHOCTH BPAIICHUS,
MX CEUCHHS, B TOM YHCIIE C TIOMOMIIBIO SJIEKTPOHHBIX CPEJICTB;
YMEHHE PUMEHSITh CBOMCTBA TEOMETPHUECKUX PUTYD,
CaMOCTOSITENTLHO (DOPMYITHPOBATH OTIPEIEICHUS H3ydaeMbIX
(uTyp, BEIABUTATH THIIOTE3bI O CBOMCTBAX M MPU3HAKAX
reoMeTpuuecKux GUryp, 000CHOBBIBAThH HIIM OTIPOBEPTaTh UX;
[YMEHHE MPOBOIUTH Kiaccuukaiuio Guryp mo pa3auaHbIM
MpU3HAKaM, BBITIOJIHATH HEOOXOUMBIE JOMOIHUTEIbHbBIE
[IOCTPOCHHUS;

- YMETh CBOOOTHO OTIEPUPOBATH MOHATHAMHU: TUIOMAAL PUTYPHI,
00beM (pUTYpBI, BETUYHHA YTJIa, PACCTOSIHUE OT TOYKH 0
MIOCKOCTH, PACCTOSIHAE MEXKTY MPSMBIMH, PACCTOSTHUE MEKITY
MIOCKOCTSIMH, IJIOMIAh chepsl, MII0a s TOBEPXHOCTH
[MpaMUIbI, IPU3MBI, KOHYCa, IIMIHHPA, 00BeM Ky0a,
[PSMOYTOJIBHOTO TapaJuIeNienunea, TUPaMUIbl, TPU3MBL,
[MIMHIpA, KOHYCA, IIapa; yMEHUE HaXOAUTh OTHOIICHHE
00BEMOB MOAOOHBIX QUTYP;

- YMETh CBOOOJIHO ONIEPUPOBATH MOHSATUSIMU: JIBIKEHUE,
MapajuiebHBIA IEPEHOC, CHMMETPHS Ha TUIOCKOCTH H B
MMPOCTPAHCTBE, MOBOPOT, TpeoOpa3oBaHue MOA00Us, TOA0OHbIE
(buUryphl; yMeHHE pacrio3HaBaTh PaBHBIC U MOJJ00HBIE (GUTYPHI, B
TOM YHCJI€ B IPUPOJE, UCKYCCTBE, ApXUTEKTYpPE; YMEHHE
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MICIIO0JIb30BAaTh FT€OMETPUUECKHUE OTHOIICHUS, HAXOAUTh
TeOMETPUUYECKUE BETHUUHBI (IJTMHA, YTOJI, IJIOMaab, 00beM) mpu
[PEIICHUH 33]1a4 U3 IPYTHX y4EOHBIX MPEAMETOB U U3 peaabHOU
PKU3HH;

- YMETh CBOOOJIHO ONEPUPOBATH MOHATUSAMU: MPIMOYTOJIbHAS
CHUCTEMa KOOPJIMHAT, BEKTOP, KOOPIMHATHI TOYKH, KOOPAHMHATHI
BEKTOPA, CyMMa BEKTOPOB, ITPOM3BEICHNE BEKTOPA HA YUCIIO,
[pa3II0KEHUE BEKTOpa 0 0a3UCy, CKAISPHOE MPOU3BEICHHE,
BEKTOPHOE MPOU3BEACHUE, YTOJ MEKIY BEKTOPAMH; YMEHUE
MCII0JIb30BATh BEKTOPHBIN M KOOPJIUHATHBIN METOJI IJIsl PEIICHHS
FEOMETPUUYECKUX 3a/1a4 U 337a4 JIPYTUX y4eOHBIX IPEIMETOB;
ONEepUPOBATH MOHATUAMU: MaTpula 2X2 u 3X3, onpeAenuTenb
MaTpPHIbl, FEOMETPUUECKHI CMBICT OTIPEECIUTES;

- YMETh MOJIEJIMPOBATh PEabHbIE CUTYaIlUU Ha SI3bIKE
MaTEMaTUKH; COCTABIISITh BBIPAXKEHUS, YPAaBHEHUS, HEPABEHCTBA U
X CUCTEMBI 110 YCIOBHUIO 3a]a4M, UCCIEA0BATh TOCTPOCHHBIE
MOJIEJIH C MCTIOIh30BAHUEM alllapara aareopsl,
MHTEPIIPETUPOBATH MOJTYyUYEHHBIN Pe3yJabTaT; CTPOUTH
MaTeMaTHYECKUE MOJICTTU C TIOMOIIBI0 T€OMETPHUECKUX MTOHSITHIA
11 BEIMYUH, PEIIaTh CBSI3aHHbIE C HUMH MPAKTUUYECKUE 3a/1a4H;
COCTABJISITh BEPOSATHOCTHYIO MOJIEJIb U UHTEPIIPETUPOBATH
[OJTyYEHHBIN pe3ysIbTaT; pellaTh MPUKIIAIHbIE 3aJa4H
CpelcTBaMU MaTEMATUYECKOI0 aHAJIU3a, B TOM YKCIIE€ COI[UAIbHO-
PKOHOMHYECKOTO M (PH3UIECKOT0 XapaKTepa;

- YMEHHE BBIOMPATh TOIXOISIIAN METO/ IJIsl PEIICHUS 3aa4H,
MOHWMAaHHUE 3HAYMMOCTA MaTEMaTUKHU B U3YUECHUHU TIPUPOIHBIX U
0OIIIECTBEHHBIX TIPOIIECCOB U SIBJICHUI; YMEHUE PacliO3HaBATh
MPOSIBJICHUE 3aKOHOB MAaTEMAaTHKU B UCKYCCTBE, YMECHHE

13




[IPUBOJUTH IIPUMEPHI MATEMAaTUYECKUX OTKPBITUA POCCUMCKON U
MHUPOBOM MaTeMaTU4ECKON HAyKU

OK 02 Hcnonp30BaTh
COBPEMEHHBIE CPEJICTBA
[TO¥CKa, aHaJIN3a U
MHTEpIpeTauyu HHHOPMAIINH,
1 TH(pOpMaIMOHHBIE
TEXHOJIOTHH JJIS BBIIIOTHEHUS
3ajad mpodeccroHambHOM
eITEIbHOCTH

B oGnactu HNEHHOCTH HAYYHOI'O ITO3HAHM:

CHOCO6CTBYI-OH_ICFO OCO3HAaHHMIO CBOCIrO MECTa B
TOJIMKYJIIBTYPHOM MHPC;

KYJIbTYPBlI KaK CpCACTBaA BSaHMOﬂeﬁCTBHﬂ MCIKAOY]
VIFOAbMHA Y ITIO3HAHUA MHPaA,
- OCO3HaHHC II€CHHOCTH HaquOﬁ JACATCIIbHOCTH,

[03HABATEIbHBIMU JEHCTBUSAMMU:

B) paboTa ¢ uHpOpMaLueil:

- BJaJIeTh HABBIKAMU MOJY4YeHUs HH(pOpMaru u3
MCTOYHUKOB  pPa3HBIX THIIOB, CaMOCTOSTEIBHO
OCYIIECTBIISITh TOWCK, aHAIM3, CHCTEMATHU3ALHUI0 U
MHTEPIPETAINIO MHPOPMAITUN PA3IUYHBIX BHIOB H
(dhopm mpecTaBIeHNS,

- CO3/1aBaTh TEKCTbl B pa3lWYHBIX (opMaTax cC
y4eTOM Ha3HaueHuss HHGQOpMauu U  LEJIEeBOH

ayJIUTOpUH,  BBIOMpas

MPCACTABJICHUA U BU3YyaJIU3alluu,

ONTUMANIBHYI0  (OPMYMCIIOIB30BAThH

- yYMETb OIEpUPOBATh TMOHATUSAMU: palUOHAIbHAS (QYHKIIHS,

-c(hopMUPOBAHHOCTH MHPOBO33PEHHUSL,TIOKA3aTEIbHAS byHKIHA, CTEIIECHHAs byHKIHA,
COOTBETCTBYIOILIETO COBPEMEHHOMY ypoBHIOfTorapumMudeckass (yHKIHS, TPUTOHOMETpUYECKHue (QYHKIUH,
pa3sBUTHS HAyKd U OOIIECTBEHHOH NPAaKTUKHU,00paTHble (YHKINH, YMEHHE CTPOUTh TIpaduKu H3ydeHHBIX
OCHOBAHHOTO Ha Jiasnore KYJIBTYD,|pYHKIIUI, UCIONB30BaTh TpadUKU MPH H3YYCHHU IPOLIECCOB H

3aBUCHMOCTEH, TpU pelIeHuu 3aJad H3 APYyrux y4eOHBIX

MMPpCAMCTOB M 3a/ia4 U3 peaanoﬁ JKU3HU,; BbBIpAXATb (bOpMy.]'IaMI/I

- COBCPHICHCTBOBAHUC SI3BIKOBOM M YHMTATEIbCKON3aBUCHMOCTH MCKAY BCINYNHAMU,

- YMETh OIEPUPOBATh MOHATHUSIMHU: TOXKAECTBO, TOXJIECTBEHHOE
peoOpa3oBaHue, YpaBHEHHE, HEPABEHCTBO, CUCTEMa YpaBHEHMM
1 HEpaBEHCTB,

PaBHOCHJIBHOCTb yYPaBHEHUH, HEPABEHCTB U

TOTOBHOCTbH OCYIICCTBJIATDH IMMPOCKTHYIO HICUCTCEM, pPaAlUOHAJIBHBIC, HWPpPALUOHAIBHBIC, IIOKAa3aTCJIILHBIC,
MCCIICO0BATCIIbCKYIO ACATCIbHOCTE MHANBUAYAJIbHOCTCIICHHBIC, J'IOl"apI/I(i)MI/I‘IGCKI/Ie, TPUTOHOMECTPUUCCKHE
1 B I'PYIIIIC. YPAaBHCHUA, HCPABCHCTBA U CUCTCMBI; YMCTh PCHIATb YPABHCHU,
OBJ'IaI[eHI/IC YHUBCPCAJIbHBIMU y‘le6HBIMI/IHepaBeHCTBa U CHUCTEMbI C IIOMOULIBIO Pa3JIMYHBIX IIPUCMOB;

[peIIaTh ypAaBHEHMS, HEPABEHCTBA U CHUCTEMBI C IAPAMETPOM;
[PUMEHSATh YPABHEHMS, HEPABEHCTBA, UX CHUCTEMBI JJIsl PELICHUS
MaTeMaTHYeCKHX 3a/1ad ¥ 33a]a4 U3 Pa3IMyHbIX 00JacTeil HayKu U
[PE€ATLHOM KU3HU;

YMETh
[apajuieIbHbI  [IEPEHOC,

CBOOOJIHO OTEpPUPOBATH TMOHSATHUSMU: JIBIDKCHHE,

CUMMETpUA Ha TIINIOCKOCTH W B
[IPOCTPAHCTBE, MOBOPOT, IpeoOpazoBaHuE MM0A00Ms, MOJ00HBIE
(urypsl; yMeTh pacro3HaBaTh PaBHbIE U IMOA0OHBIE (QUTYpHI, B
TOM 4YHCIE B TPUPOJAE, HCKYCCTBE,

apXUTEKType; YMETb

TCOMCTPHUUCCKUC OTHOLICHUA, HaxXOAUTH

reOMETPUUYECKUE BEIHYMHBI (IJIMHA, YTOJ, TUIOMAAb, 00BEM) TIPH
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- OLICHUBATb JOCTOBCPHOCTD, JICTUTUMHOCTD|

nHpOpMAalUK, €€ COOTBETCTBUE

MOPAJIbHO-3TUYCCKUM HOPMaM;

IIpaBOBbBIM U

- HCIIOJIb30BaThb CpPCACTBA I/IH(bOpMaHI/IOHHBIX 141

KOMMYHUKAIITMOHHBIX TEXHOJIOTUH B PCLICHUHA
KOTHUTHBHBIX, KOMMYHUKATHUBHBIX H
OpraHU3alMOHHBIX 3aJa4 C CO6.]'IIOI[CHI/I €M

TpeOOBaHUN IPrOHOMHKH, TEXHUKU OE30MACHOCTH,

CUTHECHBI, pecypcocOepexeHus, MPaBOBBIX U
DTHYECKUX  HOPM, HOpPM  WH(OPMALMOHHON
0e30IMacHOCTH;

- BJIAJCTh HaBBIKAMU pAcCIlO3HABaHMUS M 3aIIUTHI
nHbopManuy, HWHGOPMAIIMOHHONW  0€30MacHOCTH
ITMYHOCTH

[pEIICHUU 3a7a4 U3 JPYruX Y4eOHBIX MPEAMETOB U U3 PeaIbHOU
PKU3HU

OK 03 [1nanupoBath u
[peaTn30BbIBATh COOCTBEHHOE
po¢eCcCuOHAIBHOE U
ITTYHOCTHOE Pa3BHUTHE,
[peNPUHIMATENbCKYIO
NesaTeIbHOCTD B
npodeccroHanbHOM chepe,
MICTI0JIb30BaTh 3HAHUSA IO
(brHAaHCOBOW I'PaMOTHOCTH B
PA3TMYHBIX KU3HEHHBIX
CUTYyaIHsIx

B o6nactu 1yXOBHO-HPaBCTBEHHOT'O BOCTIMTAHMUS:

-- C()OpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUA,
PTUYECKOTO MTOBEICHUS;

- CIIOCOOHOCTH OIIEHUBATh CUTYAIHMI0 U TMPUHUMATh
OCO3HaHHBIE PEUIECHUs, OPUCHTUPYSICh HA MOPAJIbHO-
HPABCTBEHHbIE HOPMBI U IIEHHOCTH;

- OCO3HAHME JIMYHOTO BKJIaJa B TIOCTPOEHUE
YCTONYHMBOTO OYIyIIEro;

- OTBETCTBEHHOE OTHOIIIEHHWE K CBOUM POJIUTEIISM H
(W) APYTHM YJeHaM CEMbH, CO3JaHHIO0 CEMbU HA
OCHOBE  OCO3HAaHHOTO  TPUHATHS  LEHHOCTEH
CEMEWHON KW3HU B COOTBETCTBUM C TPAIULUSMHU
HaponoB Poccuu;

OBnasieHue

YHUBEPCAIbHBIMU  PEryJIATUBHBIMU

- yMEThb ONEpUPOBATh HNOHATUSAMU: panroHaIbHbIE,
MppaLlMOHAIIBHEIE, IIOKa3aTeJIbHbIE, CTEIICHHBIE,
lmorapu@mMuUeckue, - TPUTOHOMETPUYECKHE  ypaBHEHUS U

HEpaBEHCTBA, UX CUCTEMBI;

YMCThL OICpUPOBATH TOHATUAMH: MHOI'OI'PAHHUK, CCYCHHC

MHOTOIpaHHHMKa, KyO, mapajiesnenunes, Opu3Ma, OUpaMua,
(urypa u nMoBepxHOCTb BpallleHus, IIMIMHAP, KOHYC, 1ap, cdepa,
ceueHHs] (UTYpbl BpallleHHs, IUIOCKOCTh, Kacaromascs cQepsl,
UIMHAPA, KOHYCA, MIOIAlb MTOBEPXHOCTU MUPAMUJIBI, IPU3MBI,
cdepsl,

nupaMubl,

obbeM  KyOa,

MIPU3MBI,

KOHyca, IWJIMHIpa,  IUJIOMIAb

MPSIMOYTOJIBHOTO  MapaJiiesienunenaa,
LMIMHIpA, KOHYCa, IIapa; YMEHUE N300paxaTb MHOTOIPAaHHUKH U
[MOBEPXHOCTH BpALICHUS, UX CEUYEHUS OT PYKH, C IMOMOILBIO

UEPTEKHBIX HMHCTPYMEHTOB U DJIEKTPOHHBIX CPEICTB; YMETh
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IEVCTBUSIMMU:

a) CaMOOpPraHU3aIUs:
- CaMOCTOATENIbHO OCYIIECTBISATh MO3HABATEIbHYIO
NesITeNIbHOCTD, BBIABJISATH MPOOJIEMbl, CTaBUTh U
3a1a4n

(dhopMynupoBaTh CcOOCTBCHHBIC

O6pa3OBaTCHLHOﬁ ACATCIBHOCTH W JKHU3HCHHBIX

B

CUTYaIUsX;
- CaMOCTOSITEJIbHO COCTaBIIATh IUIAH PEHICHUS
MpoOJIeMBl C  YY4EeTOM HMEIOIIUXCS  PECYpPCOB,

COOCTBEHHBIX BO3MO>KHOCTEH H MPEIIOYTCHUH;

- 1aBaTh OLIEHKY HOBBIM CUTYalUsIM;
CIOCOOCTBOBaTh (DOPMUPOBAHHMIO U IPOSBICHUIO
[IIMPOKON APYIUIMHM B pa3HbBIX OOJACTSIX 3HAHUM,
[MOCTOSIHHO TIOBBIIIATh CBOM 00pa3oBaTENbHBI U
KYJIbTYPHBIN YPOBEHb;

0) CaMOKOHTPOJIb!

MCIIOJIb30BAaTh MpHEMbl pediekcun Uis OLEHKY
CUTYalluH, BBIOOpA BEPHOT'O PELICHMUS;

yMEThb
[IPUHUMATD PELICHUS 110 UX CHUKEHUIO;

OIICHUBAaTh PHUCKH ¥ CBOEBPEMEHHO
B) SMOIIMOHALHBIM WHTEIJIEKT, MPEANOIararuuii
c(hOpMHUPOBAHHOCTH:

BHYTPEHHEH MOTHBALIMH, BKIFOUAIOIIEH CTPEMIICHUE
K JIOCTHKEHUIO LEId U  YCHexy,

MHUIUATUBHOCTb, YMCHUC ﬂeﬁCTBOBaTB, UCcxoasa Mu3|

OIITUMHU3M,

CBOHX BO3MOXKHOCTEH;
- OMIIATHM, BKIIFOYAIOMICH CIOCOOHOCTh MOHHUMATH
PMOITMOHAIIPHOE COCTOSIHUE JIPYTUX, YUYUTHIBATH €0

[paCIIO3HaBaThb CUMMETPHIO B IIPOCTPAHCTBE; YMETh PACIlO3HABATH
[IpaBUJIbHBIE MHOTOI'PAHHUKH;

- YMETb OIIEPUPOBATH IOHATUSAMHU: IPSAMOYIOJIbHAs CHUCTEMA
KOOPIMHAT, KOOPAWUHATHI TOYKH, BEKTOP, KOOPAMHATHI BEKTODA,
Yroa MEXIAy BEKTOpaMH, CymMMa
BEKTOPOB, HaxOIUTb C

IMOMOIIbI0 N3YYCHHBIX (1)OpMYJ'I KOOpAHHATBI CEPCANHBI OTPE3Ka,

CKAJIPHOC IIPOHU3BCACHUC,
IpOU3BCACHUC BCKTOpa Ha YHCIO,

[paCCTOAHNE MCIKAY ABYMS TOUKAMH
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[PY OCYIIECTBICHUN KOMMYHHKAIIH, CIIOCOOHOCTH
K COYYBCTBHUIO U CONEPEKUBAHUIO;

- COIMAIbHBIX HAaBBIKOB, BKJTFOYAIOLIUX]
CIIOCOOHOCTh BBICTpauBaTh OTHOIICHUS C JIPYTHMMH
TIObMU, 3a00THTBCS, TPOSBIATH HHTEpPEC U
paspemiats KOHQIUKTHI

[1K 1.1. BeimmonHATH
[TOITOTOBUTENIBHBIE PA0OTHI,
BKJTIOYAIOIIME B ce0s1 000D U
[pacyeT MaTepuasos,
[IPUTOTOBIIEHHE PACTBOPOB,
HEOOXOTUMBIX JIJISt
BHITIOTHEHUST paboT mpu
[TPOM3BOJICTBE MITYKATYPHBIX U
IeKOpaTUBHBIX PaboT

YMETh IOJIB30BaThCA YCTAHOBICHHOM TEXHUYECKON
TOKYMEHTalEeH

YMETb pelIaTh TEKCTOBBIE 3aJIa4M Pa3HbIX TUIIOB (B TOM
quclie Ha MPOLIEHTHI, JOJIU U YacTH, Ha ABM)KEHUE, padoTy,
CTOMMOCTb TOBapOB M yCIIyT, HAJIOTH, 3a/1a4M U3 001aCcTH
yIpaBieHUS JINYHBIMU U CEMEWHBIMU (PMHAHCAMH);
COCTABJIAITh BBIPAYKECHHUS, yDABHEHUsI, HEPABEHCTBA U UX
CHUCTEMBI 110 YCJIIOBMIO 3aJ1a4H, UCCIIEI0OBATh MTOJIyYEHHOE
pelleHre U OLEHUBATh MPaBJ0N0I00HOCTh PE3yIbTaTOB
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[1K 2.1. BeinosaHaTth
[TOITOTOBUTENIBHBIE PA0OTHI,
BKJTFOYArOIUe B ceOst moa0op u
pacueT MaTepualioB,
HEOOXOIUMBIX IS
BBIMIOJIHEHUST PaboT Npu
[IPOM3BOJICTBE KAPKACHO-
OOIIMBHBIX paboT

YMETh I10JIb30BaThCsA YCTAHOBJICHHONM TEXHUYECKOW
TOKYMEHTalUEn

YMEHHUE ONEPUPOBATH ITOHATUAMU: MHOTOTPAHHUK, CEYECHUE
MHOI'OI'PAHHMKA, IIPaBUJIbHBIM MHOIOTPAaHHUK, [IPU3MA,
nupamMuia, GUrypa u HOBEpXHOCTh BPALICHUS, IIUITHHIID,
KOHYC, 11ap, chepa, pa3BepTKa MOBEPXHOCTH, CEUECHUS
KOHYCa U LWIMHJPA, apaJUIeIbHbIE OCH UM OCHOBAHMIO,
ceueHue 1apa, II0CKOCTh, Kacaromasics chepbl, HUWIMHIPA,
KOHYCa; YMEHHME CTPOUThH CEUEHNE MHOTOTPAHHHUKA,
n300pakaTh MHOTOTPAHHUKH, (PUTYPBI 1 TOBEPXHOCTH
BpaICHUS, UX CEUYEHHUsI, B TOM YHCJIE C IOMOIIBIO
AJIEKTPOHHBIX CPEICTB
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2. CTpyKTypa 1 coaepxkanue 001eo0pa3oBaTe/IbHONH TUCHUILTHHBI

2.1. O0beM JUCHUIIMHBI U BUbI Y4eOHOH padoThI

Bup yueOHol paGoThI Oovem ¢
yacax*

O0bem 00pa3oBaTeIbHON NPOrPaMMBbl AMCHHUILIMHBI 340

B T.4.

OcHoBHoOE coaep:xaHue 284

BT. 4..

TEOPETUUECKOE 00yUeHUE 220

MPaKTUYECKUE 3aHATHUS 64

IIpodeccnoHaILHO-OPUEHTUPOBAHHOE COAEP:KAHUE (comepkaHue 50

NMPHUKJIATHOT0 MOIYJIA)

BT. 4..

TEOPETHYECKOE 00yUEHUE 4

MPAKTUYECKUE 3aHATHUS 46

NuauBuayanbHbI NPOEKT (0a/nem)™*

IIpome:kyTouHasi arTecTanus (IK3aMeH) 6
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2.2. TemaTu4eCKHH IJIAH M COACPKAHUE TUCHUTLIHHBI

Conep:kanue yuyeOHOro Marepuasa (0CHOBHOE M NMPO(eccCuoHATIBLHO-

HaumeHoBaHue pa3jie/ioB . Oo0bem dopmupyemblie
OPHEHTHPOBAHHOE), JIA00PATOPHBbIE U NPAKTHYECKHUE 3AHATHUS, IPUKJIATHON
U TeM 4acos KOMIIeTeHIIUH
MOAYJIb (IPY HAJTNYMH)
1 2 3 4
OcHoOBHOe co/lep:KaHue
Paznen 1. IloBTopeHme 20
Kypca MATeMaTHKHU
OCHOBHOM HIKOJIbI
Tema 1.1 Coneprkanue y4eOHOro Marepuana
Lens u 3ajaud | bazoBele 3HAaHUS W YMEHHsS 10 MaTreMaTHKe B TNPOPECCHOHATBHOH U B
MaTeMaTUKU IIPH | TIOBCETHEBHOM JESTEILHOCTH.
OCBOCHHUH CIEUMAIBLHOCTH | KOMOMHHUPOBAHHOE 3aHATHE 2
Tema 1.2 Coneprxanue yueOHOro MaTepuasa
Yucna wm Bbrumcnenus. | JleficTBUs Hal MOJOKHUTEIBHBIMHA U OTPULIATEIILHBIMH YMCIIaMH, OOBIKHOBEHHBIMHU H
Bripaxkenus U | J€CSITUYHBIMU JPOOSMHU.
npeoOpa3oBaHus JeiicTBus co creneHsaMu, (OpMyJibl COKPAIIEHHOTO YMHOKEHUS. 2 OK-01, OK-02,
KomOuHmnpoBaHHoe 3aHATHE OK-03
Tema 1.3. IIpodeccnonaIbHO-OPHEHTHUPOBAHHOE coJep:KaHue (conepxanue
I'eomeTpys Ha TUIOCKOCTH | MPUKJIAJHOTO MOIYJIsI)
Buael nminockux ¢Guryp v ux miomais.
[TpakTHKO-OpHEHTHPOBAHHBIE 337a4U B Kypce T€OMETPUU Ha TNIOCKOCTH 2
[TpakTrueckoe 3aHsATHE
Tema 1.4 Coneprxanue yueOHOro MaTepuaa
ITponienTHBIE BEIuUCHEHHs | [IpoCThIe MPOLIEHTHI, pa3HbIe CIIOCOOBI MX BhIYUCICHHS. CI0XKHBIE POIIEHTHI
[IpakTHueckoe 3aHsaTHE 4

Tema 1.5
YpaBHEHHUs U HEPABEHCTBA

Cogepxanne yaeOHOTO MaTepuana

Jlunelinble, KBaipaTHbIC, IPOOHO-JIMHEHHbIE YPAaBHEHHS U HEPABEHCTBA
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HpaKTI/I‘IeCKOG 3aHATUC

Tema 1.6 Coneprkanue yueOHOro MaTepuana
Cuctembl ypaBHeHMil U | CrocoOBI pelleHus] CHCTEM JHHEWHBIX ypaBHeHui. [loHsTus: matpuia 2x2 u 3x3,
HEpPaBEHCTB onpeaenuTens Matpuiel. Merong [Maycca. Cucrtembl HEIMHEWHBIX YpPaBHEHUM. 6
CucreMbl HepaBEHCTB
Komb6unupoBanHoe 3ansatue
Tema 1.7 Coneprkanue yueOHOro MaTepuana
BxonHoi KOHTPOJIb Borunicnenus u npeoOpa3oBaHMs. YpaBHEHHs] M HepaBeHCTBA. l'eomeTpus Ha
IUIOCKOCTH 2
KonTponbnas pabota
Pazgen 2 Ilpsimble u 20
IIOCKOCTH B
NPOCTPAHCTBE
Tema 2.1. Coneprxkanue y4eOHOro MaTepuana
OcHoOBHBIE nonsatus | [Ilpenmer crepeomerpuu. OCHOBHBIE TOHATHA (TOYKA, MpsAMasi, IUIOCKOCTb,
CTEpEOMETPHH. npoctpaHcTBo).  OcHOBHBIE — akcHMOMBI  cTepeomerpuu.  Ilepecekarommecs, 2
Pacrnionoxkenue mpsAMBIX M | MapajuielbHble M CKpeliMBaroluecs  mpsmble. IlpusHak M CBOMCTBO
IJIOCKOCTEN CKPEIIHUBAIOIIUXCS TPIMbIX. OCHOBHBIE IPOCTPAHCTBEHHBIE (DUTYPHI.
KomM6unmnpoBanHoe 3aHsTue
Tema 2.2. Coneprkanue y4eOHOro MaTepuana OK-01, OK-03
ITapannensHocTs npsAMbIX, | [lapamienbHbie npsiMas u 1wiockocth. Ompenenenue. [lpusHak. CsoiicTBa (c
OpsAMOM M IJIOCKOCTH, | ToKazarenbcTBOM). [lapannensabie miockoctu. Onpenenenue. [Ipuznak. CBoiicTBa
IJI0CKOCTEN (¢ nmokazarenbcTBOM). TeTpa’ap u ero osnemeHThl. [lapannenenumen u ero
snemMeHThl. CBOMCTBA MPOTUBOIIOJIOKHBIX TPaHEeW U JUaroHajiel napasuiesenumnena. 6
IToctpoenue ceuenuii. Peienue 3amau.
Komb6unupoBanHoe 3aHsaTue
Tema 2.3. Coneprkanne y4eOHOT0 MaTeprana
[lepneHUKyISIPHOCTD [lepnenaukynspusie npsimbie. [lapannenbHbie TpsiMble, NEPHEHAUKYISIPHBIE K

MPSAMBIX, IPSIMON U
IUIOCKOCTH, INIOCKOCTEM

miockoctu.  IIpusnak IpsIMOM M IUIOCKOCTH.

Joxa3arensctBo. [lepnenaukynsap u HakiIoHHas. llepneHAuKyIIApHBIE ILIOCKOCTH.

NEePIEHIUKYISIPHOCTH

[Ipu3Hak nepneHauKyJISpHOCTH IIOCKOCTEN. [JokazarenbeTBo.
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PaccrosiHus B mpocTpaHCTBE

KomOunupoBanHoe 3anstue

Tema 2.4. Coneprkanue yaeOHOro MaTepuasa
Teopema 0 Tpex Teopema o Tpex mnepneHaAuKyspax. Jloka3zarenbCcTBO. YTON MEXIYy MOpsSIMOM U
TCPHCHARKYIApax IUIOCKOCTBIO. YTOJI MEXAY INIOCKOCTAMHU 4
KomOunmnpoBaHHoe 3aHsATHE
Tema 2.5. IIpodeccrnonaIbHO-OPHEHTHPOBAHHOE coJep:KaHue (conep:xanue
[TapannensHele, MPUKJIAJTHOI0 MOIYJIfA)
NEpIEeHIUKYIIIPHBIE, AkcuoMbl  ctepeoMmeTpuu. llepneHAuKynspHOCT, MPSAMOM U IUIOCKOCTH,
CKPEILMBAIOIIUECS NPAMBIE | MapaIEIbHOCTh IBYX MPSIMBIX, NIEPIEHIUKYJIIPHBIX TUIOCKOCTH, 4
NEPIEHUKYIIIPHOCTD INIOCKOCTEN
[TpakTueckoe 3aHsATHe
Tewma 2.6. Coneprkanue y4eOHOro Marepuana
Pemenue 3anau. Ilpsamelie n | Pacnonoxenne NpsMBIX M TUIOCKOCTEH B MpocTpaHCTBE. llepneHIuKynsipHOCTh U
IJI0CKOCTH B | MMapaJijIesIbHOCTh MPSAMBIX U MIIockocTel. CKpeluBaronyecs npsimbie
IIPOCTPAHCTBE KonrponsHas pabora 2
Pa3nea 3. Koopaunarsl u 16
BEKTOPbI
Tema 3.1 Coneprxanue yueOHOro MaTepuaa
JlekapToBEI KOOpAMHATHI B | JlekapTOBBI KOOpAMHATHI B MpocTpaHcTBe. [Ipocreiimme 3agauyum B KOOpIUHATaX. OK-02, OK-03
npoctpancTse. Paccrosnue | PaccrosiHue Mexly IByMs TOUKaMH, KOOPAWHATHI CEPETUHBI OTPE3Ka 4

MEXIYy [JBYMS TOYKaMH.
Koopnunarel  cepennHbl

oTpe3ka

KOM6I/IHI/IpOBaHHOC 3aHATUC
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Tema 3.2

Bexrops! B IpocTpaHCTBE.
Yrom Mexay BEKTOpaMHu.
CkansipHO€ TNPOM3BEICHHE

Conepxanue yyeOHOro MaTepraia

BekTopel B mpoctpaHcTBe. CIlI0)KEHHE U BBIYUTAHME BEKTOPOB. YMHOXKEHHUE
BeKTOpa Ha yucio. KoMmnanapHeie BeKTopbl. CKalsipHOE IIPOU3BEIEHNUE BEKTOPOB.
Pa3noxenue BekTopa o TpeM HEKOMILTaHApHBIM BekTopaM. KoopauHaTel BEKTOpa,

BEKTOPOB CKaJIIpHOE IIPOU3BEJICHUE BEKTOPOB B KOOPJIMHATAX, YIOJ MEXKAY BEKTOPAMH, YroJl 6
MEXy NMPSIMON U MJIOCKOCTBIO, YTOJI MEXKY IUIOCKOCTSAMU. Y paBHEHHE MJIOCKOCTH.
['eomeTpuyeckuii CMBICH ONpeaeTUTeIs 2X2
KomMb6unupoBanHoe 3aHstue

Tema 3.3 IIpodeccrnonaIbHO-OPHEHTHPOBAHHOE coJep:KaHue (conep:xanue

[IpaxTuko- NPHUKJIATHOT0 MOIYJISA)

OpUEeHTHpPOBaHHbIE 3a1aud | KoopauHaTHas MI0CKOCTh. BhruncieHne paccTOSHUIM U IJIOMaAeld Ha ITUIOCKOCTH.

Ha KOOpAMHATHOM | KonruecTBeHHbIE pacyeThl 4

IJIOCKOCTH [TpakTHdeckoe 3aHsATHE

Tewma 3.4 Coneprkanue y4eOHOro Marepuana

Pemenne 3a1a4. | /lekapToBBI KOOpPAMHATHI B MpocTpaHCcTBE. BekTopsl B mpocTpancTBe. ClokeHue u

KoopauHaTs! 1 BEKTOpHI BbIUMTAaHUE BEKTOPOB. YMHOXEHHE BEKTOpa Ha uucio. KoMmiuiaHapHble BEKTOPBHI.
CkansspHOE  INpOM3BEACHHE BEKTOpOB. PasimolkeHume Bekropa 10  TpeEM
HEKOMIUIaHapHbIM BekTopaMm. [Ipocreiimme 3amaum B koopauHaTtax. KoopauHartsl
BEKTOPA, PACCTOSIHUE MEXKAY TOUYKaMH, KOOPAUHATHI CEPEANHBI OTPE3Ka, CKAISIPHOE
IIPOU3BENICHNE BEKTOPOB B KOOPJAMHATAX, YIOJI MEXIY BEKTOpPaMH, yrosl MEXIY 2
IPSIMON U TJIOCKOCTBIO, YTOJI MEXKAY TIOCKOCTSIMU
KonTponbnas pabota

Paznea 4. OcHoBBI 40

TPUTOHOMETPHH.

Tpuronomerpuyeckue

GyHKIMH OK-01, OK-02,

Tema 4.1 CopepxaHue yaeOHOT0 MaTepuala OK-03

Tpuronomerpuueckue Pannannas mepa yrna. [ToBopoT Touku BOKpYr Hadajia koopauHat. OnpeneneHue

(YHKIMM TNPOM3BOJBHOIO | CHHYCA, KOCHHYCA, TAHICHCA M KOTAHTeHCA. 3HAKH CHHYCA, KOCHHYCa, TAHTCHCA U 4

yria, yucna. Panuannasa u
rpajycHas Mepa yria

KOTAHT'CHCA 110 YCTBCPTAM. 3aBUCHMOCTD MCKAY CHHYCOM, KOCUHYCOM, TAHI'CHCOM
N KOTAHI'CHCOM OJJTHOI'O U TOI'0O KC yrjia
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KomOunupoBanHoe 3anstue

Tema 4.2

OCHOBHBIE
TPUTOHOMETPUYCCKHE
TOXKIECTBA.

dopMyIIbl TPUBEIACHUS

Conepxanue yyeOHOro MaTepraia

Tpuronomerpuueckue Toxnaectsa. CuHyc, KOCUHYC, TAHTC€HC U KOTAHTEHC YIJIOB O
u - o. Dopmynbl npuBeEeHUS

Komb6unupoBanHoe 3ansarue

Tema 4.3

CuHyC, KOCHHYC, TaHI€HC
CYMMbl M pa3HOCTH [BYX
YIJIOB

Cunyc u KOCHHYC
nBoiHoro yria. ®opmyiisl
MIOJIOBUHHOTO yIJIa

Conepxanue yaeOHOro MaTepHaia

Cymma u pasHocTh cuHycoB. CyMMa M pa3HOCTh KOCHHYCOB. CHHYC U KOCHUHYC
nBoiiHoro yrima. @opMmynsl  TOJOBUHHOTO yria. [IpeoOpa3oBaHus CyMMBI
TPUTOHOMETPHUYECKUX (YHKIUH B TPOHM3BEACHHUE M MPOU3BEACHUS B CYMMY.
BelpaxeHue TpUroHOMETpUYECKMX (YHKIMH uepe3 TaHIeHC IOJIOBUHHOIO
aprymenTa. [IpeoGpa3oBanus npocTeHIINX TPUTOHOMETPUUYECKUX BBIPAKEHUN

KOM6I/IHI/IpOBaHHO€ 3aHATHUC

Tema 4.4
@yHKIIMKA, HUX CBOWCTBA.

Coneprxkanue y4eOHOro Matepuana

OO6uacTh omnpeneseHns U MHOXKECTBO 3HaueHUuM (yHKIuH. YETHOCTh, HEUETHOCTD,

Crioco0bl 3aJlaHus | MepUOAUYHOCTh PyHKIMHA. CriocoObl 3a1aHus QyHKIUI

Gynkumii KomOunmpoBaHHoe 3aHsATHE

Tema 4.5 Coneprxanue yueOHOro MaTepuaia

Tpuronomerpudeckue O6nacth ompeneneHrs U MHOXECTBO 3HAYCHUN TPUTOHOMETPUYECKUX (DYHKITHIA.

(GyHKIIMM, UX CBOWCTBA U

YETHOCTB, HEUETHOCTD, IEPUOJUYHOCTh TPUTOHOMETpUYECKUX QyHKIMH. CBOMCcTBa

rpaduxu U rpaduku QyHKIUN y = cOS X, y = sin X, y = tg X, y = ctg X.
Komb6unnpoBaHHOe 3aHATHE.
Tema 4.6 Coneprkanne y4eOHOT0o MaTeprana
ITpeoOpa3oBanue Cxarue 1 pacTshkeHHe Tpag kOB TPUTOHOMETPUYECKUX (PYHKIUH.
rpauKoB [IpeobpazoBanue rpaguKOB TPUTOHOMETPUUYECKUX (PYHKIUH
TPUTOHOMETPUYECKHUX [IpakTHueckoe 3aHsATHE
byHKIUH
Tema 4.7 IIpodeccnonaIbHO-OPHEHTUPOBAHHOE coaepkaHue (conpep:xanue
Onucanne NMPHUKJIATHOTO MOIYJIfA)
IIPOU3BOICTBEHHBIX Hcnonb3oBaHue CBONCTB TPUTOHOMETPHUYECKUX (DYHKIMH B NMpodeccHOHaIBHBIX

mponeccoB € IIOMOIIBIO

3agadax
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rpaduKoB QyHKIIHIA

HpaKTI/I‘IeCKOG 3aHATUC

Tema 4.8 Cogepxanue yaeOHOTO MaTepuaa
OobpatHbIe OO6parnbie Tpuronomerpuueckue GyHkiuun. Ux coiicTBa u rpaduku
TPUTOHOMETPUYECKHE
KomOunupoBanHoe 3anstue
byHKIHHA
Tema 4.9 Cogneprkanue ydeOHOro MaTeprasa
Tpuronomerpudeckue VYpaBHeHHe cos X = a. YpaBHEHHE Sin X = a. YpaBHeHHe tg X = a, ctg X = a.

YPaBHEHUs U HEPABEHCTBA

Pemienne TPUrOHOMETPUYECKMX YpPAaBHEHUMM OCHOBHBIX THUIIOB: IIPOCTEHIINE
TPUTOHOMETPUYECKUE YPAaBHEHMsI, CBOJALIMECS K KBaJpaTHBIM, peEIIacMble
Pa3JIOKEHUEM HA MHOKHUTEIIN, OJTHOPOIHBIE.

[Tpocreimme TPUroHOMETPUUECKHUE HEPABEHCTBA

KOM6I/IHI/IpOBaHHO€ 3aHATHUC.

Tema 4.10 Cogepxanue yueOHOro MaTepuana

Cucremsl CucreMsbl IPOCTEHIINX TPUTOHOMETPUUYECKUX YPaBHEHUN

TPUTOHOMETPUUECKHUX KomM6unmnpoBanHoe 3aHsTue

YpaBHEHUU

Tema 4.11 Coneprxanue yueOHOro MaTepuasa

Pemenne 3amad. ocHOBEHI | [IpeoOpa3zoBanue TPUTOHOMETPUUECKHUX BBIPAXKECHUI. Pemenue
TPUTOHOMETPHH. TPUTOHOMETPUUYECKUX YPABHEHMM M HEPABEHCTB B TOM YHCJE C MCIOJIb30BAaHUEM
Tpuronomerpuueckue CBOWCTB (pyHKLIUH.

byHKITIU KonTponbnas pabora

Pa3nea S.

KoMniiekcHbIe Yyncia

Tema 5.1
KommekcHsie ynciaa

Cogepxanue yaeOHOTO MaTepuana

[lonsTne kommuexkcHoro uucia. ConpsykeHHbIE KOMIUIEKCHBIE UYHWCIA, MOIAYJb U
apryMeHT KOMIUIEKCHOro uucia. ®dopma 3amucu KOMIUIEKCHOTO — 4HClIa
(reomeTpuueckasi, TpPUTOHOMETpHUUecKas, anreOpandeckas). Apudmernyeckue
JEMCTBUS C KOMIUIEKCHBIMHU YHCIIaMHU

KoMmOuHMpOBaHHOE 3aHSTHE
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Tema 5.2 Cogepxanue yaeOHOT0O MaTepuaa

[Ipumenenue BeinosiHeHMe  pacyeToB ¢ IMIOMOLIBKO  KOMIUIEKCHBIX — umcen. [Ipumepsl

KOMIUICKCHBIX YHCET UCTIOJIb30BaHUST KOMIUIEKCHBIX YHCEI 4
[IpakTrueckoe 3aHsATHE

Paznen 6. IlpousBoaHasi 40

byHxkumnm, ee

NpuMeHeHue

Tema 6.1 Cogepxanue yueOHOro MaTepuana

ITousarue IPOU3BOJAHOM. | OmpeeicHne YHCIOBOM IMOCIIEOBATEILHOCTH U CIOCOOBI ee 3amaHus. CBoiicTBa

@opMynsl M IpaBWIIA | YHCIOBBIX NOcCienoBarenbHOCTEd. OrlpeneneHue Ipenena MoCiIeI0BaTeIbHOCTH.

g hepeHIMPOBAHUS Breruncnenne — mpemenoB  mocienoBarenbHocTed.  [Ipegen  GyHKOuM - Ha 2
6eckoneunoctu. [lpenen pynkuuu B Touke. [Ipupamienue aprymenta. [Ipupamienue
byHkuu. 3amayn, MNOPUBOIALIME K MOHATHIO MPOM3BOAHON. OrpeneneHue
MIPOU3BOTHON. AJTOPUTM OTHICKaHHS MPOU3BOAHOMN
KomOuHmpoBaHHoe 3aHsATHE

Tema 6.2 Coneprkanue y4eOHOro MaTepuana

[IpousBoaHbIE cyMMmsl, | @opmynsl quddepenunponanus. [Ipasuna quddepenurpoBanus 6 OK-01, OK-02,

pasHocTH  npousBeieHus, | KoMOMHUPOBaHHOE 3aHSTUE OK-03

Y4acTHOTO

Tema 6.3 Cogepxanue yaeOHOT0O MaTepuana

ITpouzBosHbIE Onpenenenue crnoxHoi (GyHkiuu. [Ipon3BogHas TPUTOHOMETPUUECKUX (YHKIIMH.

TPUTOHOMETPHUYECKUX [Tpon3BoHAs CIOKHON QYHKITUU

Gynxumii.  Ilpoussonnas | KoMOMHHPOBaHHOE 3aHSTHE 6

CIIOKHOU (QYHKIIUU

Tema 6.4 Coneprkanne y4eOHOT0o MaTeprana

Tousrue O | Ilonsitne HenpepblBHOH (GyHKIHMU. CBOWCTBAa HempephIBHOW (QYHKIHH. CBs3b

HEMPEPBIBHOCTU (YHKITUH. 2

Merox nHTEpBANIOB

MEX1y HEeMPEepPhIBHOCTHIO U U PepeHnpyeMocThi0 (PYHKIIUU B TOYKE. AJIITOPUTM
pELIEHHs] HEPaBEHCTB METOJIOM MHTEPBAJIOB

KoMmOuHMpOBaHHOE 3aHSTHE

Tema 6.5

Copneprkanuie yueOHOTO MaTepraia
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I'eometpuueckuii u | [eomeTpuyeckuii CMBICT TIPOU3BOJHONW (YHKIUM — YIIIOBOW KOX(P(UIIUEHT
busznueckuit CMBICH | KacaTelIbHON K TpaduKy (YHKIIMH B TOYKE. YpaBHEHHE KacaTelbHOW K rpaduky
MIPOU3BOTHOM GyHKIMHU. AJTOPUTM COCTaBJICHHS YPAaBHEHUS KacaTeNbHOW K TpaduKy (QyHKIIMH
y=f(x)
KoMmOnHMpOBaHHOE 3aHSTHE
Tema 6.6 Cogneprkanue ydeOHOro MaTeprasa
Pusnueckui cMbICT | DU3nMYeCKU (MEXaHUYECKUI) CMBICH IPOM3BOJHOM — MI'HOBEHHAas CKOpPOCTb B
IIPOU3BOIHOM B | MOMEHT BpeMeHHU t: v =S’ (t)
podecCHOHATEHBIX [IpakTudeckoe 3aHsaTHE
3a7a4ax
Tema 6.7 Cogepxanue yueOHOTo MaTepuana

MOHOTOHHOCTh (DYHKITUH.
Touku sxcTpemyma

Bospacranue u yObIBaHuE (QYHKIUH, COOTBETCTBUE BO3PACTaHUs U YOBIBAaHUS
¢GyHKUMM 3HaKy [Opou3BOoAHOM. IloHsATHME MPOM3BOAHON BBHICIIEr0 MOPAJIKA,
COOTBETCTBUE 3HaKa BTOPOW MPOM3BOAHOM BBITYKIOCTH (BOTHYTOCTH) (pyHKIMU Ha
oTpe3ke. 3ajaud Ha MAaKCUMyM U MHUHUMYM. lloHATHE acMMNTOTHI, CIOCOOBI KX
onpezeneHus. AJITOPUTM HCCIIEIOBaHUS (YHKIMH WU IOCTPOEHHUS ee rpaduka c
MOMOIIbIO TPOU3BOAHOMN. J[poOHO-TMHEHAsT PyHKIINS

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 6.8
HccnenoBanune GyHKIuil 1
MIOCTPOEHUE TpaUKOB

Cogepxanue yaeOHOT0O MaTepuana

HccnenoBanue (1)YHKI_II/II/I Ha MOHOTOHHOCTb U ITOCTPOCHUC Fpa(I)I/IKOB.

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 6.9 HaubGomemee u

Conepxxanue yuaeOHOro MaTepraia

HauMEHbIIIEe 3HauyeHus | Haxoxxnenne HamOONBIIET0 W HAWUMEHBIIETO 3HAYCHWH (YHKIHMA, MTOCTPOCHHE

byHKIIHA rpaKoB MHOTOWJIEHOB C UCIIOJIb30BAHUEM alliapaTta MaTeMaTUYeCKOro aHaIu3a
KomOunupoBanHoe 3aHsTue

Tema 6.10 IIpodeccnonanbHO-0PHEHTHPOBAHHOE coiepKaHue (conepxanue

Haxoxnenne NPHUKJIATHOTO MOIYJIS)

ONTHUMAJIPHOTO PE3yJIbTaTa
C MOMOIIBIO MPOU3BOTHON
B MMPAKTHYECKUX 3a7a9ax

Hawnmenbiiee n Hanboupiiee 3HaueHue (PyHKITUU

[IpakTrueckoe 3aHsaTHE
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Tema 6.11 Cogepxanue yaeOHOTO MaTepuana
Pemenue 3ama4. | Gopmynel U npaBuia quddepennupoBanus. Mcenegopanue GyHKIUN ¢ MOMOIIBIO
ITponsBonHas ¢pyHkuuy, ee | mpousBoaHoi. Hanbombiee 1 HaMMeHbIIee 3HAYCHUS QYHKITUH 2
MIpUMEHEHUE Kontponbhas pabota
Paznen 7. 46
MHoOrorpaHHuKH M TeJja
BpalleHus
Tema 7.1 Cogepxanue yueOHOTo MaTepuana
Bepmmnel, pebpa, rpanu | [Tonsitue MHOrorpaHHuka. Ero sjeMeHTBI: BepIIMHBI, peOpa, rpaHu. [uaroHasb.
MHOTOTpaHHHUKA Ceuenue. Boimykiible 1 HEBBITYKIIbIE MHOTOTPaHHUKH

KOMOMHMPOBaHHOE 3aHATHE 2
Tema 7.2 Coneprkanue y4eOHOro Marepuana
[Tpusma, ee | [lonsarue mpusmel. Ee ocHoBanust u OokoBble rpaHu. Bricota mpusmel. [lpsmas u
COCTaBJIAIONINE, CEYECHME. | HaKJIOHHas npusMa. [IpaBunsHas npusma. Ee ceuenue
[lpsivasi 1  mpaBuibHas | KoMOMHMpPOBaHHOE 3aHSTHE 2
MIPU3MBI OK-01, OK-02,
Tema 7.3 Coneprxanue yueOHOro MaTepuasa OK-03
[Tapannenenunen, KyO. | [Tapannenenumnen, CBOWCTBA MPSMOYrOJBHOTO mMapauieienumneaa, kyo. Cedenue
Ceuenue KyOa, | Kkyba, mapasurenenumneaa
napajuiefenunena KomOuHMpoBaHHOE 3aHATHE 2
Tema 7.4 Copneprxanue yueOHOro MaTepuaa
[Mupamuna, ee | [lupamuna u ee oaementhl. CeueHwe mnupamuibl. I[lpaBwibHas mnupaMuja.
COCTABIIAIOLINE, CEUYEHHE. | YCCUCHHAs UpaMKia
IlpaBunbHas  MUpaMMIA. | KoMGHHHPOBAHHOE 3aHATHE 2
VYceuennas nupamuaa
Tema 7.5 Coneprkanne y4eOHOT0o MaTeprana
bokoBas 151 nonHas | [Tnomans 60KOBOM M IMOJHOW MOBEPXHOCTH MPHU3MBI, ITUPAMHUIBI
MOBEPXHOCTh npu3Mbl, | KOMOMHUpPOBAaHHOE 3aHSITHE 2
MU PAMH/TBI
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Tema 7.6

Cummerpuss B KyOe,
napasuiesenumnese,

npu3Me, TUpaMu/Ie

Conepxanue yyeOHOro MaTepraia

CuMMeTpusi OTHOCHUTEIBHO TOYKH, HpAMOH, miIockocTH. Cummerpusi B Kyoe,
napajuleenuIeae, IpusMe, IupaMuIe

KOM6I/IHI/Ip0BaHHOC 3aHATUC

Tema 7.7
[Ipumepsl cummeTpuii B

IIpodeccnonabHO-OPUEHTUPOBAHHOE coJep:KaHue (coneprkanue
MPUKJIATHOTO MOYJIf)

npodeccun CumMeTpus B IpUPOJIE, APXUTEKTYPE, TEXHUKE, B OBITY
[TpakTuyeckoe 3aHsTHE
Tema 7.8 Coneprkanue y4eOHOro Marepuana
[IpaBuiibHbBIE [TonsiTHe npaBuIBLHOrO MHOrOrpaHHuKa. CBOMCTBA MPaBUIIbBHBIX MHOTOI'PAaHHUKOB
MHOTOTPaHHUKH, uX | [IpakTHueckoe 3aHsATHE
CBOMCTBA
Tema 7.9 Copneprxanue yueOHOro MaTepuaia
[Mununap, ero | Hununaap u ero snemenTsl. CeyeHne NWIMHAPA (MapaielbHOe OCHOBAaHHUIO U OCH).
cocraisitome. Cedyenue | PasBepTka nuimHIpa
LWINHApA KomMb6unmnpoBanHoe 3aHsTue
Tema 7.10 IIpodeccrnonaIbHO-OpHEHTHPOBAHHOE coJep:KaHue (conep:xkanue
Konyc, €ro | NPUKJIAIHOT0 MOAY.JIs1)

cocrapisitonie. CedyeHue
KOHyca

KOHYC u ero osiaeMeHTBl.. CeueHHe KOHYCa (HapaJIJIeJIbHOC OCHOBAHUIO H
mpoxoadmee 4epe3 BepI_HI/IHy), KOHHYCCKHEC CCUCHUA. Pa3BCpTKa KOHYCa

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 7.11 Coneprkanne y4eOHOT0 MaTeprana

VY ceueHHsIi KOHYC. | YceueHHbIN KOHYC. Ero oOpasyromas u Beicota. CeueHne yCeueHHOTo KOHyca
Ceuenue yceueHHOro | KomOuHUpOBaHHOE 3aHATHE

KOHyca

Tema 7.12 Coneprxanue yueOHOro MaTepuaa

[ap u cdepa, ux ceueHust

[lap u cdepa. Bzaumuoe pacmnonoxxenue chepsl u miockoctu. CedeHue Iiapa,
chepsl

KoMmOuHMpOBaHHOE 3aHSTHE

Tema 7.13

Copneprkanuie yueOHOTO MaTepralia
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ITonsatue 00 oOBEME Tena.

[Tonstne 06 ob6beme Terna. OObeM KyOa W TPSIMOYTOJBLHOTO TMapalieieIuIe/a.

OTtHoweHue o0bemoB | OO6beM mpusMbl M muauHApa. OTHOmEHHe O00BEMOB  MOJOOHBIX  Tell. 4
MOT00HBIX TEJ I'eomerpuueckuii cMbica onpeaeauTess 3-ro mopsiakKa
Komb6unupoBanHoe 3ansatue
Tema 7.14 Coneprkanue ydeOHOro MaTepuasa
ObGbeMBl M IWIOWANH | OGpembl IMpaMUBL 1 KoHYca. O6beM mapa. [liomanm noBepxHoCTeil Ten 2
IIOBEPXHOCTEH Tel
KombOunnpoBanHoe 3aHsaTue
Tema 7.15 Cogepxanue yueOHOro MaTepHaa
KombOunanmu KomOunamum reoMmeTpuieckux Tei
MHOTOTPaHHMKOB M Tell | [IpakTH4yecKoe 3aHsATHE 4
BpallleHUs
Tema 7.16 Cogepxanue yueOHOro MaTepuana
I'eomeTpuueckue Hcnonp3oBaHne KOMOMHAIMA MHOTOTPAHHMKOB U TEJ BpAIICHUS B MPaKTUKO-
KOMOHMHAIIMY Ha IPAKTHKE | OPHEHTHPOBAHHBIX 3a/auyax
[IpakTnueckoe 3aHsTHE 4
Tema 7.17 Coneprkanue y4eOHOro MaTepuana
Pemenue 3a1a4. | OOBEMBI U TUIOIIA U TOBEPXHOCTH MHOTOIPaHHUKOB U TEJ BPALLECHUS
Mmuororpanaukn  u  Tena | KonrponbsHas pabora 2
BpallleHUs
Pa3pea 8. 14
IlepBooGpa3nasn
byukuum, ee
NpUMeHeHue
Tema 8.1 CopepxaHue yaeOHOT0o MaTepuaa OK-01, OK-02,
[TepBooOpasHas (QyHKuUMH. | 3amaya 0 BOCCTAHOBJICHHU 3aKOHA JBM)KEHHsS 10 M3BECTHOH ckopoctu. IToHsThe OK-03
[TpaBuna HAXOXJEHUS | uHTerpupoBaHus. O3HaKOMJICHHE C TOHITHEM HHTerpaja M NEepBOOOpazHOM ais
NepBOOOPA3HBIX ¢ynkuun y=f(x). Pemenue 3amau Ha CBs3b MEpBOOOpa3HONW M €€ MPOM3BOIHOM,
BBIUUCIICHHE NepBOOOpa3Hoi mnsi naHHOM QyHkiuu. Tabmuua Qopmyn s
HaXO0X/IeHUs NepBooOpa3HbIX. M3yueHne npaBuiia BEIYMCICHUS IEPBOOOpa3HOM 2

KoMmOuHMpOBaHHOE 3aHSTHE
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Tema 8.2

[lmomane KpUBOJIMHEUHOU
Tpanenuu. dopmyna
Herorona — JleitOauna

Conepxanue yaeOHOro MaTepuaia

3amaun, NMPUBOASAIIME K TOHSATHIO OMNPEJCIIEHHOT0 HMHTErpajla — O BBIYMCICHUU
IIONIaId  KPUBOJIMHEWHON Tpameuuu, O TMepeMelleHud Touku. [lonsTue
onpeAenéHHOr0  MHTerpana. ['eomerpuyeckuii ©  (QUIUUECKHI  CMBICIH
onpeneneHHoro uHTerpaia. opmyna Herotona— JleiiOuuia

KOM6I/IHI/Ip0BaHHOC 3aHATUC

Tema 8.3
Heonpenenennsiii u
OINPEIEIICHHBIN HHTETPAJIbI

Cogepxanue yueOHOTo MaTepuana

IlousTue HCOMMPCACIICHHOIO MHTCTpajia

KomMmOuHupoBanHoe 3aHsTue

Tewma 8.4

[Tonsitue 00
OIIPECIICHHOM HHTErpaie
KaK iouiaan
KPHUBOJIMHEWHOM Tpanenun

Copepxanue yueOHOro MaTepuana

FGOMeTpI/I‘leCKI/Iﬁ CMBICJI OIIPCACIICHHOI'O MHTCI'palia

KOM6I/IHI/IpOBaHHOC 3aHATHUC

Tema 8.5
OmnpeneneHHblil  UHTErpanl

IIpodeccnonanbHO-0PHEHTHPOBAHHOE cojiepKaHue (conep:xanue
NPHUKJIATHOT0 MOAYJIf)

B JKU3HHU I'eomerpuueckuil cMbIca omnpeaesneHHoro uHrerpana. @Popmyna HerotoHa -
JleitOHuma.
Pemenue 3a1au Ha mpuMeHeHHe UHTETpalia JUIsl BEIYUCICHUS PU3NYECKUX BEIUYUH
U TIomaaen
[IpakTHueckoe 3aHsaTHE

Tema 8.6 Coneprkanne y4eOHOT0 MaTeprana

Pemenne 3a1a4. | [TepBooOpaszHas Gpynkiuu. [IpaBuiia HaxoxaeHUs IepBooOpa3HbIX. Ee npuMeHeHue

[TepBooOpazHas (yHKIUH,
ee MpUMEHEHHe

KonrponsHas padora

HOBTOpeHI/IC Marepuaia 1o
BCEM pa3aciiaM 3a Iroj

Cogepxanue yaeOHOTO MaTepuana

Pemenue 3amau o paznenam 2 — 8

[IpakTrueckoe 3aHsITHE
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Pa3zpgen 9.
Crenenn ]| KOpPHH.

Crenennasi pyHKuus

18

Tema 9.1
Crenennas ¢QyHknms, ee

Conepxanue yaeOHOro MaTepHaia

o o n
ITousrue KOpHA N-0OU CTCIICHU U3 ACHMCTBUTCIBHOI'O YHCIIA. (DYHKI_II/II/I y= \/§ Hux

CBOHCTBA cBoiicTBa 1 rpaduku. CBOHCTBA KOPHS N-0il CTENEHU

KomOunmnpoBaHHoe 3aHsATHE 4
Tema 9.2 Cogepxanue yueOHOro MaTepuana
ITpeoOpa3oBanue [TpeoOpa3zoBanre UppaIMOHATILHBIX BBIPAKEHUN
BBIPOKEHUN C KOPHAMU N- | KOMOMHHPOBAHHOE 3aHSTHE 4
O CTEeNeHU
Tema 9.3 Coneprkanue y4eOHOro Marepuana OK-01, OK-02,
Cpoiictea  crenenu ¢ | [lonstue creneHu ¢ ar00bIM palMOHAIBHBIM TOKa3aTenaeM. CTerneHHble QYHKIHH, OK-03
palOHaIbHBIM U | UX CBOWCTBA U rpaduKu
JEVCTBUTEIBHBIM KomOuHnpoBaHHoe 3aHsATHE 2
MIOKa3aTeNsIMU
Tema 9.4 Coneprkanue y4eOHOro MaTepuana
Pemenne PaBHOCWIBHOCTP MppalMOHAIBHBIX YPAaBHEHUMM W HEpPaBEHCTB. MeTonsl HX
UppallMOHATIbHBIX petieHus. Perenre nppalnoHalbHbIX YpaBHEHUN U HEPABEHCTB
YpaBHEHHH U HEPABEHCTB | KoMOUHHPOBAaHHOE 3aHSTHE 6
Tema 9.5 Coneprxanue yueOHOro MaTepuaa
Crenenn 5 KopHH. | OnpeseneHue creneHHoil ¢yHknuu. lcrnonb3oBaHue ee CBOICTB MpU pelIeHUU
CrenenHast GyHKIUSA YPAaBHEHUI U HEPABEHCTB 2

KonrponbHas padora
Pa3znen 10. 18
IHokazaTenbHas
byHKIUSA OK-01, OK-02,
Tema 10.1 Coneprkanue y4eOHOro MaTeprasa OK-03

[TokazarenbHast (QyHKIHS,
€€ CBOMCTBA

Crene’b ¢ MMPONU3BOJIbHBIM I[CﬁCTBHTGHBHLIM IIOKa3aTcJICM. OHp CACIICHUC

noka3aTreiabHON (DyHKIMH, €e CBOHCTBa M TpaduK. 3HAKOMCTBO C IPUMEHEHUEM
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nokaszareiabHON (yHKuMu. PernieHne moxasaTelabHBIX YpaBHEHUH ()yHKIMOHAJIBHO-

rpadu4ecKUM METOJIOM 4
KomMbunmnpoBanHoe 3aHsTre
Tema 10.2 Coneprkanue ydeOHOro Mareprasa
Pemienne nokasarenpHbIX | PenieHne mmoka3aTeNbHBIX YPaBHEHHWH METOJOM YpaBHUBaHUS —IOKa3aTelei,
YPaBHEHHMH U HEPABCHCTB | METOJIOM BBEIICHHSI HOBOU NMEPEMEHHOM, (DYHKIIMOHAILHO-TPAQUIECKUM METOIOM.
Pemenue nokasarenpHbIX HEPABEHCTB 8
[IpakTrueckoe 3aHsaTHE
Tema 10.3 Coneprxkanue y4eOHOro Matepuana
CucrteMbl 1OKa3aTenbHBIX | Perrenue cucteM mokasaTeabHbIX ypaBHCHHUN
ypaBHEHUM KombOunnpoBanHoe 3aHsaTue 4
Tema 10.4 Coneprkanue yaeOHOro MaTepuasa
Pemenne 3a1a4. | PemieHne nOKa3aTeNbHBIX YPAaBHEHUM METOJOM YPABHUBAHMS IIOKA3aTelew u
[TokazarenpHass QyHKIIHS METOJIOM BBEJCHHUS HOBOM NEPEMEHHON. PeneHne nokasaTebHbIX HEPABEHCTB
KonrponsHas pabora 2
Pa3znea 11. Jlorapudmsi. 28
Jlorapudmuueckasn
byHkuus
Tema 11.1 Coneprkanue y4eOHOro MaTepuana
Jlorapudm yucina. | Jlorapudwm uncna. JlecaTHuHBINA U HATypaIbHBIN JIOTapu (MBI, YUCIIO €
JecATHYHbII 1 | KomOuHMpOBaHHOE 3aHATHE
HaTypaJbHbIN Jorapudmsl, 4 OK-01, OK-02,
YHCIIO € OK-03
Tema 11.2 Cogepxanue yaeOHOTO MaTepuana
CpoiictBa  norapu¢mos. | CBoiicTBa torapudmoBs. Orneparius JorapuGMUpPOBaAHHSL.
Oneparus Komb6unupoBanHoe 3aHsaTHe 6
sorapuMUpPOBaHUS
Tema 11.3 Copneprxanue yueOHOro MaTepuaa
Jlorapudmuueckas Jlorapugmuueckas pyHKIUS U €€ CBOHCTBA
¢byHKLUs, ee CBOWCTBA KombOunupoBanHoe 3aHstue 4
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Tema 11.4

Pemenne
JorapupMHUUECKUX
YPAaBHEHUN U HEPABEHCTB

Conepxanue yyeOHOro MaTepraia

[Tonsatue norapupmuueckoro ypaBHeHus. Omnepanus NOTEHUUpOBaHUA. Tpu
OCHOBHBIX METOJa pPEIICHHs JIOTapu(MHUUECKUX YpaBHEHHN: (DYHKIIMOHAIBEHO-
rpaduvecKkuif, METOJ MOTEHIMPOBAHUS, METOJ BBEACHUS HOBOW IEPEMEHHOM.
Jlorapudmuueckre HepaBeHCTBA

KomOunupoBanHoe 3anstue

Tema 11.5 Coneprkanue ydeOHOro MaTepuasa

Cucremsl ANTOpPUTM pEIIeHUs CUCTEMBbl ypaBHEHUW. PaBHOCHIBHOCTH JOTrapu(pMHUECKHUX
Jorapu(pMUIECKUX YpaBHEHUU U HEPABEHCTB

YpaBHEHUH KomMb6unupoBanHoe 3aHstue

Tema 11.6 IIpodeccnonanbHO-0pHEHTHPOBAHHOE cojiepKaHue (conep:xanue

Jlorapudmsl B mpupoae u
TEXHHUKE

NMPHUKJIAJTHOT0 MOIYJIA)

[Ipumenenue norapudma. Jlorapudmuueckas coupanb B npupone. Ee
MaTeMaTHYeCKUe CBOMCTBa

[IpakTnueckoe 3aHsTHE

Tema 11.7 Coneprkanne y4eOHOro MaTepuana

Pemenne 3amad. | Jlorapupmuueckass  Qynkums. Pemenwe — mpocTedmux  JIorapupMUYECKHX
Jlorapugmst. YpaBHEHUU

Jlorapudpmuueckas KonrponsHas pabora

byHKIUSA

Paznea 12.

Muo:xecTBa. JJIeMEHTHI
Teopuu rpagos

Tema 12.1 Coneprkanne y4eOHOT0o MaTeprana

MHosecTBa [TonsTne muoxectBa. [TonmMHOkecTBO. Onepanuu ¢ MHOXKECTBAMHU
KomOunupoBanHoe 3aHstue

Tema 12.2 IIpojeccrnoHaIbLHO-OPHEHTHUPOBAHHOE coJep:KaHue (conepxanue

Onepanuu ¢ MHOKECTBaMU

NMPHUKJIATHOTO MOIYJIfA)

Omnepaiuu ¢ MHOKecTBaMHU. PernieHne npukiagHbixX 3a1a4

[IpakTrueckoe 3aHsTHE
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Tema 12.3 Cogepxanue yaeOHOT0O MaTepuaa
I'pads [onsarue rpada. Csa3ublii rpad, nepeBo, LUK rpad Ha MIOCKOCTH
ITpakTuyeckas pabora 2
Tema 12.4 Cogneprkanue ydeOHOro Mareprasa
Pemenune 3a1a4. | Onepanun ¢ MHOXecTBamu. OmnucaHue peanbHBIX CHUTyalluid C IOMOIIBbIO
MmuoxectBa, I'padpl n ux | muoxects. [IpumeneHne rpadoB K PEIICHUIO 3a1a49
IpUMEHEHHE KontponsHas padora 2
Paznen 13. DuemeHTHI 22
KOMOUHATOPUKH,
CTATHCTHKH M TEOPHH
BepPOSATHOCTEM
Tema 13.1 Coneprxkanue y4eOHOro Matepuana
OcHoBHbIE nouAaTHs | IlepectaHOBKH, pa3MeLIEeHUS, COUETAHUS.
KOMOWHATOPHUKH 4
Komb6unmnpoBanHoe 3ansTue.
Tema 13.2 Copepxanue yueOHOT0O MaTepuana
CoOpitHeE, BEPOATHOCTH | COBMECTHbIE M HECOBMECTHBIE COOBITHS. TeopeMbl O BEpPOSTHOCTH CYMMBI
coOpiTHa. CnoxkeHHe U | cOOBITHIH. Y CIIOBHAs BEPOSITHOCTh. 3aBHCHMBIC U HE3aBUCUMBIC COOBITHS. TeopeMbl OK-01, OK-02,
YMHOKEHHUE BEPOATHOCTEN | O BEPOATHOCTHU MPOU3BENECHUS COOBITHI. 0OK-03
4
KomM6unmnpoBanHoe 3aHsTue
Tema 13.3 IIpojeccrnonaIbHO-OPHEHTHPOBAHHOE coJep:RaHue (conep:xanue
BepositHOCTB B | IPHUKJIATHOTO MOLYJIs1)
npodeCcCHOHATIBHBIX OTHOCHUTENBHAS YacTOTa COOBITHS, CBOMCTBO ee YCTOM4YMBOCTH. CTaTHCTHYECKOE
3aa4ax orpeeneHue BepoaTHoCcTH. OLeHKa BEPOSITHOCTU COOBITHS
[IpakTrueckoe 3aHsTHE 2
Tema 13.4 Coneprkanne y4eOHOT0o MaTeprana
JluckpetHas  ciydaiHasg | Bugel crmywaiiHpix BenmmumH. OrmpenerneHue IUCKPETHON CIyYallHOW BEIWYHHEI.
BEJINYMHA, 3aKOH ec | 3aKOH pacHpeleieHus. JUCKPEeTHOM cilydailHOM BenuuuHbl. Ee uucioBble
pacnpezeneHus XapaKTepUCTUKU 4

KoMOuHMpoBanHOe 3aHsTHE
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Tema 13.5 Cogepxanue yaeOHOT0O MaTepuaa
3agaun  marematndeckod | Bapmanmonneii psin.  [lonuron wacror wu  ructorpamma.  CTaTUCTHYECKUE
CTaTUCTUKU XapaKTEPUCTHKH psia HAOII01aeMbIX JTaHHBIX
Komb6unupoBanHoe 3ansatue
4
Tema 13.6 IIpodeccnonaIbHO-OPHEHTUPOBAHHOE coJlepkaHue (copep:xanue
CocraBieHue Tabiul U | MPUKJIATHOTO MOXYJIS)
yarpamMm Ha IIpaKTHKe [lepBruHast 00pabOTKa CTATUCTUYECKUX JaHHBIX. [ paduueckoe ux mpencTaBiIcHHE.
Haxoxaenue cpelHUX XapaKTepUCTHK, HAOII0AaeMbIX JaHHBIX
[IpakTrueckoe 3aHsiTHE 2
Tema 13.7 Cogepxanue yueOHOro MaTepuala
Pemenue 3a1a4. | DneMeHTsl KoMOMHATOpuKU. CoObITHE, BEpOATHOCTh cOObITHS. ClOXEeHHe u
DNeMEeHThI YMHOXEHHE BEepOSITHOCTEMN
KOMOWHATOPUKH, KonTponpsHas padora 2
CTaTUCTUKM U TEOPHH
BEPOATHOCTEMN
Pasznen 14. YpaBHenus u 28
HEPAaBEHCTBA
Tema 14.1 Cogepxanue yaeOHOT0O MaTepuana
PaBHOCUIIBHOCTB PaBHOCWIIBHOCTH ypaBHEHMM M HepaBeHCTB. OmpeneneHus. OCHOBHBIE TEOPEMBI
YPaBHEHMM M HEPABEHCTB. | pAaBHOCWJIBHBIX IIE€PEX0Jax B YpaBHEHUSX M HepaBeHcTBax. OOmmMe MeTo/bI
OOmme MeToAbl peIeHNsT | pellieHus YpaBHEHMI: Mepexoj OT paBeHCTBa (YHKIUH K PaBEHCTBY apryMEHTOB 4
JUISE MOHOTOHHBIX (DYHKIIMH, METOM Pa3JIOKEHUS HAa MHOXXHUTEIIH, METOJl BBEACHUS OK-01, OK-02,
HOBOM MEPEMEHHOH, PyHKIIMOHAIbHO-TpapUUEeCKU METOT OK-03
KomOunupoBanHoe 3aHsTue
Tewma 14.2 Cogepxanue yaeOHOTO MaTepuana
I'padpuueckuit MeTo[ | OOmure MEeTOo bl pelIeHHs] HEPaBeHCTB: MEePeX0/1 OT CPaBHEHHUS 3HAYeHUH (yHKIIUI
pelieHus YPaBHCHMH, | K CpPAaBHEHUIO 3HAYCHWH apryMEHTOB [UIS MOHOTOHHBIX (YHKIHHA, METOX
HEPaBEHCTB WHTEPBaJIOB, (PyHKIIMOHATbHO-Tpaduueckuii MmeTo. ['paduueckuii MeTo pelIeHUs
YpaBHEHU U HEPABEHCTB 4

KoMOuHMpoBanHOe 3aHsTHE
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Tema 14.3 Cogepxanue yaeOHOT0O MaTepuaa
VYpaBuenus u HepaBeHCTBa | OmpeneneHue Moayns. Packpeitme Monynss mo onpeaenenuto. Ilpocreiinme
C MOZYyJIEM YPaBHEHHUs U HEPABEHCTBA ¢ MoayneM. [IpumeHeHne paBHOCWIIBHBIX IEPEXOJ0B B
OIPECIICHHBIX TUIIAX YPAaBHEHUHN U HEPABEHCTB C MOAYJIEM 4
KomMbunmnpoBanHoe 3aHsTHE
Tema 14.4 Cogneprkanue ydeOHOro MaTeprasa
VYpaBHeHMA M HEPABEHCTBA | 3HAKOMCTBO ¢ rmapaMerpoMm. [Ipocreiinme ypaBHEHHS U HEPABEHCTBA C TApaMETPOM
C mapameTpaMu KomMb6unupoBanHoe 3aHstue 6
Tema 14.5 IIpojeccrnonaIbHO-OPHEHTHPOBAHHOE coJep:KaHue (conep:xanue
CocraBiieHHE M pELICHUE | MPUKJIATHOTO MOTYJIsI)
npodeccHoHaNbHBIX 3a/au | PemieHne TEKCTOBBIX 337124 MPOGECCHOHATBLHOTO COIePIKAHHS
C IIOMOILBIO YPABHEHUH [TpakTHyeckue 3aHATH 8
Tewma 14.6 Coneprxkanue y4eOHOro MaTepuana
Pemenne 3a1a4. | OOuge MeToAbl PelleHUs YpaBHEHUHM. YpaBHEHUS U HEPABEHCTBA C MOJYJIEM U C
VYpaBHEHMs ¥ HEPABEHCTBA | MapaMeTpaMu
[TpakTHueckoe 3aHsATHE 2
IIpomexyTounas arrecranms (Jk3amMeH) 6
Bcero: ‘ 340

Ilo kascooli meme onucvigaemcs cooepaicanie yuebHo2o0 Mamepuand (6 OUOAKMUYeCKUx eOUHUYAxX), HaUMeHOBAHUsL HeOOX0OUMbBIX 1aOOPAMOPHBIX, NPAKMULECKUX U
unwix 3auamutl. Obvem uacos onpedensemcs no Kaxcoou nosuyuu cmoaoya 3.
*[IpogheccuonanbHo-0pUeHMUPOBAHHOE COOEPHCAHUE MOICEm DblMb PACNPedesleHO No pazdeiam (Mmemam) Ui CKOHYeHmpuposano 6 pazoeie IIpukiadnot mooyib
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3. YcioBus peaju3anuu nporpaMMbl 0011€00pa3oBaTeIbHON JUCIHUILTHHbBI

3.1. lnsa peanu3anuu NporpaMMbl JUCHUIIMHBI JO/LKHBI OBITH MPELyCMOTPEHbI

cJieayrolne cneunajbHble MOMelleHusl:

Peamuzanms IMporpamMmbl JUCHHITINHBI Tpe6yeT HaJIn4usa yqe6H0ro KaOWHETa MAaTEMAaTHKH.

Obopyoosanue yuebnoco Kabumnema:

1.
n
n
n
n
n
n
n
n
2.
n
n
n
n

bubruomeunwviii hono (knueconevammuas npooyKyus)

CTaHAapT cpeaHero (OoJHOr0) o0IIero 00pa3oBaHusl IO MAaTEMATHUKE
pUMepHas mporpamMma cpeaHero (MoJaHOro) o01mero oopa3oBaHus;
yueOHUKHU 1o anredpe u HavainaMm aHaiuza 10-11 ki

yueOHuku o reomerpun  10-11 ki

MPAKTUKYM [0 PEIICHHIO 33a4u 1o anredbpe u Hadanam aHanu3a 10-11 ki,
MPaKTUKYM [0 pELICHUI0 3axad 1o reomerpuu 10-11 ki

COOpHUKH KOHTPOJBHBIX paboOT I10 anredpe u Havanam aHaim3a 10-11 k.
COOpPHUKH KOHTPOJIBHBIX paboT mo reomerpun 10-11 kn

Ileuamnule nocodus
TaONUIBEl IO anreOpe ¥ HavaJlaM aHaJIn3a;
Ta0JINLIBI 10 TEOMETPUUN

3. Texnuueckue cpedocmea obOyyeHus:

MYJIbTUMEIUNHBIA KOMIIBIOTED
IIpoekrop

3.2. UudopmanmoHHoe obecnevyeHne o0yueHust
Hepequb PEKOMCHAYCMBIX y‘Ie6HBIX I/I3):[8.HI/II>'I, I/IHTepHeT-pecprOB, ﬂOHOHHHTeHBHOﬁ JIMTCPATYPBI

Juis1 cTyieHToB

1.

2.

3.

Amumos III.A. Anrebpa u Hauana aHanusa: yueo. 1y 10-11ki1. o0meoOpa3oBar. yupexaeHui

— M.: [Ipocsewmenne, 2015

AdanackeBa O.H. MaremaTtuka a8 TEeXHUKYMOB Ha 0a3e CpemHero o0pa3oBaHUSA:

VYueb.nmocobue. — M. U3narenbcTBo pU3MKO-MaTeMaTHUeCKOM auteparypsl, 2015

ArtanacsH JI.C. T'eometpus, 10-11 :yue6. mist obmieoOpa3oBaT. yupexaeHui: 0a30BbI U

npodui. ypoau — M.: IIpocsemenne, 2017

dus npenoaasareJist

1. ®epepanpubiii 3akoH oT 29.11.2012 Ne 273-®3 NeO6 obpazoBanuu B Poccuiickoit

denepanuny
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2.

[Tpuka3 MunucrepctBa oopazoBanus U Hayku PO ot 17.05.2012 Ne 413 «O06 yrBepkIeHHH
(dbenepalbHOTO TOCYAapPCTBEHHOTO O00pa30BaTENBHOTO CTaHAApTa CpeaHero (TOJHOTO)
0011ero 00pa3oBaHUs.

[Ipuka3z MunuctepcTBa oOpazoBanusi U Hayku P®D ot 29.12.2014 Ne 1645 «O BHeceHuu
n3MmeHennii B Ilpukas Munucrepcrsa obpasoBanust u Hayku P® ot 17.05.2012 Ne 413«06
YTBEPKACHUH (PeIepaIbHOTO TOCYIApPCTBEHHOIO 00pa30BaTEIbHOTO CTaHAapTa CPEAHEro
(mostHOTO0) 001IEro 00pa3OBaAHUSIY.

[TuceMmo JlemapraMeHTa rocy1apcTBEHHON MOJUTUKHU B cpepe MOAroTOBKU pabouux KaapoB U
JIIO Mwuno6puayku Poccun ot 17.03.2015 Ne 06-259 «PekoMeHnamnuu 1Mo OpraHHU3aIiH
MOJIy4eHHUsl CpelHero oOmiero oOpa3oBaHus Ha 0aze OCHOBHOIO 0O0IIero obpazoBaHus ¢
ydyeToM TpeboBaHuil (enepaabHBIX TOCYJapCTBEHHBIX O00pa30BaTENIBHBIX CTaHAAPTOB H
MoJIy4aeMoil mpodeccuu UiM CrenruaibHOCTH NPOPECCHOHATBHOTO 00pa30BaHUM.

HNuTepHeT — pecypcebl

www.fipi.ru
http://www.exponenta.ru/
http://www.mathege.ru
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4. KoHTpOJIb M OlleHKA Pe3yJIbTATOB OCBOEHNs 00111e00pa30oBaTe/IbHOM

JTUCIHHUILINHBI

KOHTpO.]Ib H OLCHKaAa pPCE3yJIbTaTOB OCBOCHMA O6Hl€06p330BaT€JIBHOﬁ JAUCHITHUITIINHBI

pPacKpbIBAlOTCS  4epe3

JUACIUTUIMHAPHBIE

pE3yJIBTaTHI,

HalIpaBJICHHLIC

Ha

dbopmupoBaHre 00MUX M MPO(ECCHOHATBHBIX KOMIIETCHIIMHA 1O pa3jenaM W TeMam

coJiepKaHusl yueOHOro MaTepuara.

Oomasi/npodeccuoHanbHast Pa3znen/Tema Tun oeHoYHbIX
KOMIeTEeHIHA MepOonpHUsITHS

OK 01. Beibupats criocoOb1 P 1, Tema 1.1, 1.2, 1.3 TT-o/c3, 1.4, 1.5, TecTupoBanue
peleHus 3a1a4 1.6 YcTHBIH onpoc
npodeccHoHaTbHOM P2, Temsr 2.1, 2.2, 2.3, 2.4, 2.5 TI-0/c, | Maremaruueckuit
ACTIGILHOETE 123'(35, Temsr 3.1,3.2, 3.3 T-o/c, 3.4 PICTATT
TIPUMCHHUTCIILHO P 4, Tembi 4.1, 4.2, 43, 4.4, 4.5, 4.6, 4.7 | AHAMBAIYaTbHAS
K pa3JIM9HBIM KOHTEKCTaM -o/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOSITeITbHAS

PS5, Temsr 5.1,5.2 pabora

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

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

P7 Temn1 7.1,7.2,7.3,74,7.5,7.6,
7.7 I1-0/c,7.8,7.9, 7.10 I1-o/c, 7.11,
7.12,7.13,7.14,7.15, 7.16, 7.17

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

P 10, Temsr 10.1, 10.2, 10.3, 10.4
P11, Temsr 11.1,11.2, 11.3 I1T-0/c,
11.4,11.5,11.6 IT-o/c, 11.7

NPaKTUYECKUX paboT
3aiuTa TBOPUYECKUX
pabor

3amura
WHIMBUTyaJIbHBIX
IIPOEKTOB
KonTponbnas pabora

P 12, Temsr 12.1,12.2,12.3, 12.4 Bemomenne

P 13, Temsr 13.1,13.2,13.3,13.4, 13,5 | PX3aMCHALHOHHBIX

IT-o/c, 13.6 3anaHnu

P 14, Tems! 14.1, 14.2, 14.3, 14.4, 14.5

[T-o/c, 14.6
OK 02. cnonp3oBath P 1, Tema 1.1, 1.2, 1.3 TI-o/c, 1.4, 1.5, | TectupoBanue
COBPEMEHHBIE CPELICTBA 1.6 VYeTHBII onpoc
MOMCKA, aHAIN3a U P2, Temsr 2.1, 2.2, 2.3, 2.4, 2.5 T-0/¢, | Maremaruueckuii
HHTEpTIpETatiH 125633 Temst 3.1, 3.2, 3.3 T-o/c, 3.4 AHICTATT
HHQOpMALKH, B P4, Temn 4.1,4.2, 43, 4.4, 45, 4.6, 4.7 | HAMBHIyaTbHAS
nH(OpMaIMOHHBIE -o/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOSITeNTbHAS
TEXHOJIOTHH IS PS5, Temrr 5.1,5.2 pabora
BBINIOJTHEHUS 3a]1a4 P 6, Temsl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, [IpencraBnenue
npodeccuoHaIbHON 6.7 Il-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 pe3ynbTaToB
JEATETBHOCTH P 7, Temst 7.1,7.2,7.3,7.4,7.5,77.6, NPAaKTHIECKUX PaboT

7.7 I1-0/c,7.8,7.9, 7.10 IT-o/c, 7.11,

3amuTa TBOPYECKUX

3 MpoheccuoHanbHoe-0pUEHMUPOBAHHOE COOEPHAHUE
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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, Tems1 9.1,9.2,9.3,9.49.5

P 10, Temsr 10.1, 10.2, 10.3, 104
P11, Temsr 11.1,11.2, 11.3 IT-0/c,
11.4,11.5,11.6 IT-o/c, 11.7

pabot

3amuTa
WHIUBUIYaIbHBIX
IPOCKTOB
KonTponbHas padoTa

Brimonnenue
P12, Temsr 12.1,12.2,12.3,12.4
9K3aMEHAIIMOHHBIX
P 13, Temsr 13.1, 13.2,13.3,13.4, 13.5 T
M-o/c, 13.6 8
P 14, Temsr 14.1, 14.2,14.3,14.4, 14.5
II-o/c, 14.6
OK 03. IitanupoBats u P 1, Tema 1.1, 1.2, 1.3 TI-o/c, 1.4, 1.5, | TecrupoBanue
peanusoBbiBath cooctBennoe | 1.6 YCTHBIN onpoc
npo(ecCHOHANTBEHOE U 12) 62’ Temsr 2.1, 2.2, 2.3, 2.4, 2.5 TI-0/¢, | \aremaruueckuii
HHFIHOCTHOC PasBITHe, P 3, Temsi 3.1, 3.2, 3.3 II-o/c, 3.4 AHICTAtT
TpCAIPHHUMATCIIBCKYIO P 4, Tembi 4.1, 4.2, 43, 4.4, 4.5, 4.6, 4.7 | VHAMBUIYaIbHAs
AEATEIbHOCTD B IT-o/c, 4.8,4.9,4.10,4.11 CaMOCTOSITeJIbHAs
npodeccuoHanbHOU chepe, P 5, Temsr 5.1, 5.2 pabora
HCIIOIB30BaTh 3HAHMA I10 P 6, Temrr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, [IpencraBnenue
(bMHAHCOBOM I'PaMOTHOCTH B 6.7 II-o/c, 6.8, 6.9, 6.10 I1-o/c, 6.11 pe3yIbTaToOB

PAa3JIMYHBIX KU3HCHHBIX
CUTyalusiax

P7, Temn1 7.1,72,73,74,7.5,7.6,
7.7 I1-0/¢,7.8,7.9, 7.10 IT-o/c, 7.11,

HPaKTHYECKHX PadoT
3aiuTa TBOPUECKUX

7.12,7.13,7.14, 7.15, 7.16, 7.17 paGor
P 8, Temn 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 JammuTa
P9, Temr1 9.1,9.2,9.3,9.4,9.5 WH MBIy ATHHBIX
P 10, Temsr 10.1, 10.2, 10.3, 10.4
MIPOEKTOB
P11, Temsr 11.1,11.2, 11.3 [1-0/c, KoHTporsHas pabora
11.4,11.5,11.6 [T-o/c, 11.7
P 12, Temsr 12.1, 122, 12.3, 12.4 Bemonerie
P 13, Tems1 13.1,13.2,13.3, 13.4, 13,5 | PX3aMCHALHOHHBIX
IT-o/c, 13.6 3allaHuu
P 14, Tems! 14.1, 14.2, 14.3, 14.4, 14.5
II-o/c, 14.6
IIK 1.1. BeimonHAaTh P1,Tema 1.4 KontponbHas padota
MOATOTOBUTENIBHBIE PA0OTHI,
BKITIOUaroIue B ce0st mo100p
Y pacyeT MaTepHaos,
MIPUTOTOBIIEHHE PACTBOPOB,
HEOOXOTUMBIX ISt
BBITIOTHEHUST paboT mpu
MIPOU3BOJICTBE MITYKATYPHBIX
U IEKOPATUBHBIX paboT
IIK 2.1. BeImmonHATh P1, Tema 1.3, [IpencraBnenue
MOATOTOBUTENbHBIE PA0OTHI, P 2, Tema 2.5 )II-o/c), pe3yapTaToB

BKJTIOUAlOIME B ce0st mo100p
U pacyueT MaTepuasosB,
HEOOXOIUMBIX JUIS

P 7, Tema 7.7 (IT-o/c)

MMPAKTUYCCKUX pa60T
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BBITIOJIHEHUST paldoT npu
HPOU3BOACTBE KAPKACHO-
OOIIMBHBIX paboT
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