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OnoOpeHa u peKOMEeHI0BaHa Y1Bepxaaro

C LEJbIO MPAKTUYECKOr0 MPUMEHEHHUS 1.0. 3aMECTUTEJS IUPEKTOpa MO
METOINYECKON KOMUCCUEN y4eOHO-METOIMYECKOM paboTe
MOATOTOBKU (T'YMaHUTAPHBIX U COLUATIBHO-

SKOHOMUYECKHX JUCITUIUINH) CPEIHETO O.I1. EbpemoBa
o01ero oopa3oBaHus

[Tporokon Ne ot «_» 2024 r.

MOJANMUCAH JIEKTPOHHOM MOANMUCHIO
7N H. 0. 3aMeCTHTE/I JHPEKTOpa Nno

yuebHo-MeToquYecKoii padoTe

* Oxcana IerpoBHa E¢ppemona

Pabouas mporpamMMa y4eOHOW NUCHUIUIMHBI pa3padoTaHa ¢ y4eTOM IPUMEPHOU
OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMBbl CpelHEro odIiero oopazoBaHus, 0100pEeHHON
pelieHueM  (eepaibHOrO  y4eOHO-METOAMYECKOrO0 OOBEIMHEHUS 1O  00IeMy
obpazoBanuto (rmpoTokos oT 28 uroHs 2016 . Ne 2/16-3), KoHueniuu npenoiapaHus
o011e00pa3oBaTeIbHbIX JUCHMIUIMH C Y4YETOM MNPO(ECCHOHAIBHON HaIpPaBIEHHOCTU
MIporpamMM CpPEIHEro MpOo(PECCHOHAIBHOIO 00pa3oBaHMs, peaJu3yeMblX Ha 0asze
OCHOBHOTO 00111eT0 00pazoBanus (yTBepxaeHo MunucrtepctBoM [Ipocsenienust PO ot
30 ampens 2021r. Ne P-98), Ha ocHOBe mnpuMepHOM paboyeil mporpaMMbl
0011e00pa3oBaTeIbHON TUCIUIUIMHBI « MaTeMaTHKa, B COOTBETCTBUH C TPEOOBAHHUSIMH
OI'OC COO u ®I'OC CIIO no npodeccun 24.01.01 Crnecapb-cOOpUTUK aBUAITMOHHOMN
TEXHUKA

Opranuzanusi-pazpadotunk: l'ocynapcTBeHHOE OIOIKETHOE MNPOPECCHOHANIBHOE
oOpa3zoBaTenbHOE yupexkjaeHue PocToBckoil oOnactu «JIOHCKOMW MPOMBIILIEHHO-
texHuueckuit kosemk (ITY Ne 8)» um. b. H. Crrocaps

Pazpabotuuk: [TomarkoBa M.E. - npenoaaBatens ['BIIOY PO «AIITK (ITY Ne8)»
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1. OBIIASA XAPAKTEPUCTHUKA PABO‘-IEEI?'I ITPOI'PAMMBI
OBIIEOBPA3OBATEJIBHOI'O YYEBHOU JUCIHUIIVINHBI
OYA.07 <cMATEMATHUKA»

1.1. O6saacTh NpUMeEHeHNsI TPOTPAMMBbI

PabGouass mporpamMma o00meoOpa3oBaTenbHON Y4EOHON JAMCHMILINHBI SIBISICTCS YaCThHIO
MporpaMMbl  TIOJITOTOBKH KBATM(HUIIMPOBAHHBIX paboumx, ciayxkamux 1o mnpodeccun 24.01.01
Cnecapb-cOopuux asuayuoHHOU MexHUKU

1.2. MecTo IHCHUILUIMHBI B CTPYKType NpPOrpaMMbl IOATOTOBKH CHENHAJIHCTOB
CpeIHero 3BeHa.

OOmeoOpa3oBareibHas aucHUIUIMHa —«MareMaThkay SBISETCS 00S3aTeNIbHOW  YacThIO
0011e00pa3oBaTenbHOr0 IUKIa 00pa3oBarenbHOH mporpammbl B cooTBeTcTBUU ¢ PI'OC CIIO mo
npodeccuu 24.01.01 Cnecapv-coopuyux asuayuoHHoOU MmexHuKu

1.3. Henu 4 miiaHupyeMble pe3yJbTaThl 0CBOCHHS THCIUIITHHBI:
eab 001meodOpazoBaTeJIbHOM M CIATIINHBI

Conepkanue mporpaMmMmbl 0011e00pa3oBaTeIbHON IUCIMIUIMHBI «MareMarrukay HarpaBiIeHO
Ha JIOCTHKEHHE Pe3yNbTaToOB €€ M3ydeHusi B cooTBeTcTBUU ¢ TpeboBanusmu ®I'OC COO ¢ ydyerom
npodeccronanbHoi HanpasneHHOcTH PI'OC CIIO.

Ilnanupyemble pe3yJbTaTbl OCBOCHHSI 00mIe00pa30BaTeJbHOM JAUCHUIUIMHBI B
coorBeTcTBUU ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO

Oco0oe 3HaueHne AUCHUIUIMHBI uMeeT rpu popmupoBanuu OK u 1K



O01mme KOMIIETEHIINHT

IInanupyemsle pe3yjbTaThbl 00y4eHHS

O6mue!

JIMCHMILIHHAPHbIE?

OK 01 Beibupatb criocoosl
peIeHHs 331249
podeCCHOHATLHON
NesITeIbHOCTH TPUMEHHUTEITHHO

K Pa3JIMYHBIM KOHTCKCTaM

FOTOBHOCTb K TPYAY,
MacTepcTBa, TPYI0II00ue;

OCO3HAaHUE I€HHOCTH

T'OTOBHOCTDH K aKTHUBHOM JCATCIIBHOCTH

TEXHOJIOTHYECKON M COLMAIBHOM HAIpaBJICHHOCTH,
CII0COOHOCTD U

HHUILIMUPOBATH, IJIaHWUPOBATh

CAMOCTOATCIIBHO BBIINIOJIHATE TAKYIO ACATCIILHOCTD,
chepam

HHTEpEC K pa3InYHBIM
podecCHoOHATEHOM 1A TEIILHOCTH,
OgiazcHue YHUBEPCATbHBIMU
[103HABATEIbHBIMHU JICHCTBUSIMH:

a) 0a30BbIC JJOTUYECKUE CHCTBHS:

(hopMynupoBath

yueOHBIMU

CaMOCTOATCIIBHO b4l

AKTyaJIM3MpOBaTh NPOOJIEMy, paccMaTpuUBaTh €€
BCECTOPOHHE;
- YCTaHaBJ'H/IBaTI) CymeCTBeHHBIﬁ HpI/ISHaK NI
OCHOBAaHUA I CpaBHeHI/Ifi, KJ'[aCCI/I(bI/IKaIII/II/I nu
0000IICHMS;

ONpEeENATh

LEeNIU JACITEIBbHOCTH, 3a7aBaThb
[apaMeTpbl U KPUTEPUU UX JTOCTUKEHHUS;

- BBIABIIITh 3aKOHOMEPHOCTH M TIPOTHBOPEYHS B
[paccMaTpuBaeMbIX SIBJICHUSX;

- BHOCUTh KOPPEKTUBBI B JESTENbHOCTb, OL[CHUBATh
COOTBETCTBHE  PE3YJIbTATOB

noeisiM, OILCHHUBATH

-BJIaJIETh METO/IaMU JI0Ka3aTeNbCTB, AITOPUTMAaMU PEIIECHUS
3agad; yMeHue GopMyaupoBaTh ONpeAeIeHUs, aKCHOMBI U
TEOpPEMBbI, IPUMEHSATh UX, IPOBOIUTH 10Ka3aTeIbHbIE
[paccyXKJIeHUs B XOJI€ PELIeHUs 3ajay;

- YMETh ONEPUPOBATH MOHATHIMHU: CTETIEHb YUCIIA, JOTapupmM
UKCIIa; YMEHUE BBINOJIHATH BBIYUCIIEHUE 3HAYEHUN U
IpeoOpa3oBaHus BBIPAXKEHUI CO CTETIEHAMH U Jlorapupmamy,
npeoOpa3oBaHus IPOOHO-PAIIMOHAIEHBIX BHIPAKECHUH;

- YMETb ONEPUPOBATH MOHATHIMMU: PALUOHAIbHBIE,
MppalioOHaIbHbIE, TOKa3aTeIbHbIC, CTEIIEHHBIE,
iorapupmMuyecKue, TPHrOHOMETPUUYECKIE YPAaBHEHUS U
HEpaBEHCTBA, X CHCTEMBI;

- YMETb OIIEpUPOBATh MOHATUAMU: QYHKIUS, HETIPEPbIBHAS
(byHKIMS, TPOU3BOAHASA, IEPBOOOpa3Hasi, ONpeIeIeHHbIN
MHTErpa; yMeTb HAXOIUTh IPOU3BOHbBIE JIEMEHTAPHBIX
(yHKIIMH, UCTIONB3Ys CIIPaBOYHbIE MaTepUabl; UCCIEN0BATh B
MPOCTEHIINX CAy4asX (YHKIMU HA MOHOTOHHOCTb, HAXOJIUTh
HarOOJIbIIINE U HAUMEHbIINE 3HaUeHUs1 GYHKLUH; CTPOUTH
rpadMKu MHOTOYJICHOB C HCIOJIb30BAHUEM arlapara
MaTEMAaTUYECKOTO aHAJIN3a; IPUMEHATH IPOU3BOIHYIO pU
[pELICHNH 3a]1a4 Ha JABM)KEHUE; pelaTh MPaKTUKO-
OpUEHTUPOBAHHBIE 33/]a4l HAa HAaUOOJIbIIINE U HAUMEHBIIIHNE
BHAUEHUS, HA HaXOXJAEHHUE MTyTH, CKOPOCTH U YCKOPEHUS;

[PUCKHU HOCJ'I@)ICTBI/Iﬁ JACATCIIBHOCTH,

- YMCTb OIICPUPOBATH MOHATHUAMU: pallMOHATIbHAA (bYHKI_[I/IH,

! VkasbIBatoTCs IMYHOCTHBIE U MeTanpeaMeTHbIE pe3yibTathl u3 ®T'OC COO (B nocneanei penakiuu ot 12.08.2022) B oTriarossHoii Gopme, popmMupyeMbie
001eo0pa3oBaTeNbHON JUCITUTLTHHOM
2 JlucuuniuuHapHsle (IPeJMETHBIE) Pe3yJIbTaThl YKa3bIBAKOTCSA B COOTBETCTBUHU C MX HOJHBIM TepedreM Bo ®T'OC COO (B nocienneit pepakuuu ot 12.08.2022




- pa3BUBATh KPEATHBHOE MBIIUICHUE MPU PEIICHUH
PKU3HEHHBIX TIPOOIIeM

0) 6a30BBIC UCCIICIOBATEIIbCKUE ICHCTBUS:

- BJIAJICTh HaBBIKAMH y4eOHO-UCCIICIOBATEIBCKON 1|
[IPOCKTHON JIeATEIbHOCTH, HABBIKAMH pPa3pelIcHUs]
po0em;

BBISIBJISATh IIPUYMHHO-CJICICTBCHHBIC CBS3M U
AKTyaJIM3UPOBATh 3a/1ady, BBIIBUTATh THIIOTE3Y €€

[PCIICHUA, HaxXoauThb APTrYMCHTBIL JIIsA

T0Ka3aTeIbCTBA CBOMX YTBEPXKACHUM, 3a]aBaTh

[apaMeTpsl U KPUTEPUU PELLICHNUS;

AHAJIM3UPOBATE IIOJYUCHHBIC B XOJC PCUICHUA
3aa4uu peE3yJIbTaTbl, KPUTHUYCCKU OLCHHUBATH UX|

JIOCTOBCPHOCTb, IIPOrHO3UPOBATL H3MCHCHHC B

HOBBIX YCJIOBUAX;
-~ YMCTb IICPCHOCUTH 3HAHHA B IIO3HABATCIBHYHO U
IIPAKTUYCCKYIO obnactu KHU3HCACATCIIBHOCTH,

YMCTb HUHTCTPUPOBATL 3HAHHMA U3  Pa3HBIX|

MpeAMETHBIX 00JIaCTeH;

BBIABUT'AaTh HOBBIC niacu, npeajiaraTtb
OPHUT'MHAJIBHBIC ITOAXOAbI U PCHICHU A,
CIIOCOOHOCTH HCIIOJIb30BaHUA

MO3HABATEILHOM U COLMAIbHOM IMPaKTUKE

1 Hux B|

MokaszaTenbHast QyHKIHS, CTelIeHHast ()yHKIIHS,
imorapumuyueckas GyHKUIUsA, TPUTOHOMETPHUYECKUE (PYHKITHH,
oOpaTHbICe PYHKLIUHU; YMEHHE CTPOUTH TPAPUKH U3ydECHHBIX
(yHKINH, HCTIONB30BaTh IpaKU MPU U3YUEHUH IIPOLIECCOB U
3aBHCHUMOCTEH, IPU PELICHNH 3a/1a4 U3 JPYTrUuX y4eOHbIX
[PEIMETOB U 3aJ]au U3 peaJIbHOM KU3HH; BBIpaXaTh GopMyIaMu
3aBHUCUMOCTH MEX/ly BEJTUUNHAMU;

- YMETb pPelIaTh TEKCTOBBIE 3a7ja4l Pa3HbIX TUIIOB (B TOM UHUCIIe
Ha MMPOLEHTHI, JOJHM U YacTH, Ha IBUKEHUE, paboTy, CTOMMOCTh
TOBApOB U yCIIYT, HAJIOTH, 33/1a41 U3 00JIaCTH YIPaBICHUS
ITMYHBIMA M CEMEHHBIME (DMHAHCAMU); COCTABIISITh BEIPAKECHUS,
YpaBHEHHsI, HEPAaBEHCTBA U MX CHCTEMBI TI0 YCIOBHUIO 331a4H,
MiCCIIe0BaTh MOJyYEHHOE PEeLleHHE U OLEHUBATh
[PaB/010I00HOCTh PE3YJIbTATOB;

- YMETb ONEPUPOBATH MOHATHAMMU: CpeHEe apu(hMETHUECKOE,
MesnaHa, HauOoJIblllee M HAaMMEHbIIee 3HAYeHUs, pa3Max,
cTiepcusi, CTaHAaPTHOE OTKIIOHEHHE YMCIIOBOTO Habopa; yMeTh
M3BIIEKATh, MHTEPIPETHPOBATH HHPOPMAIIUIO, TIPE/ICTABICHHYIO B
ra0iauIax, Ha quarpaMmax, rpadukax, oTpakarolryro CBOMCTBA
[pEaTbHBIX MPOIIECCOB U SBIICHHIA; IPEACTABIATh HHPOPMAIIHIO C
MOMOILBIO TAOJIMI U TUarpaMM; Ucciae10BaTh CTATUCTHYECKUE
[TaHHbIE, B TOM YHUCIIE C IPUMEHEHHEM IpapuecKuX METOA0B U
HIIEKTPOHHBIX CPEJICTB;

- YMETb ONEpPUPOBATH MOHATHIMMU: CIIydailHBIN ONBIT U CITy4aifHOE
COOBITHE, BEPOSTHOCTD CIIY4aliHOTO COOBITHS; YMEHHE BBIUUCIISATH
BEPOSITHOCTH C UCTIOIB30BaHUEM I'padUIeCKUX METOJIOB;
MPUMEHSTH (POPMYITBI CIIOKEHUSI 1 YMHOXKEHUST BEPOSITHOCTEH,
KOMOMHATOpHBIE (GaKThl U (YOPMYIIBI IPU PELICHUH 33/1a4;
OLIEHUBATh BEPOSTHOCTH PEATbHBIX COOBITHI; 3HAKOMCTBO CO

Cﬂy‘{aﬁHLIMH BCIIMYMHAMU,; YMCHHUC IPUBOAUTH TPUMCPBI




[IPOSIBJICHHUS 3aKOHA OOJIBIINX YHCEN B IPUPOAHBIX U
0OI1IECTBEHHBIX SBJICHUSX

- YMETh ONEPUPOBATH MOHATHIMHU: TOUKA, IPSIMast, TNIOCKOCTb,
[IPOCTPAHCTBO, IBYTPAHHBIN YrOJI, CKPELIBAIOIIUECS MPSIMBIE,
[apaJIeIbHOCTh U NEPIEHAUKYISIPHOCTh MPSAMBIX U INIOCKOCTEH,
YTOJI MEXIY IPSAMBIMHU, YTOJI MEX]y IIPSIMOM U IJIOCKOCTBIO, YTOJI
MEKIYy IUNIOCKOCTSIMH, PACCTOSHUE OT TOUKHU J0 IIOCKOCTH,
[pacCcTOSIHUE MEXKAY IPSMBIMHU, PACCTOSIHUE MEXY IIIOCKOCTSAMU;
[YMEHHE HCIIOJIb30BaTh MPH PEIICHUH 33Jad H3y4eHHbIE (DaKThI 1
TeOpEMBI TUITAHUMETPUHN; YMEHHE OIICHUBATh pa3Mepbl 0OBEKTOB
OKPY’KaIOIIEero MHUpPA;

- YMETb ONEPUPOBATH MOHATHIMH: MHOTOTPAaHHHK, CEUCHUE
MHOTOrpaHHMKa, KyO, apajuienenumnes, npusmMa, nupamMmua,
(burypa 1 oBepXHOCTb BpallleHUs], IIMIMHAP, KOHYC, 11ap, chepa,
ceueHMst (pUrypsl BpalleHus, III0CKOCTb, Kacaromascs cepsl,
[MJIMH/Ipa, KOHYCa, IUI0IIA/lb TOBEPXHOCTH MUPAMUbI, IPU3MBI,
KOHYyca, IWIMHJIpa, Iiouanb chepsl, 00beM Kyoa,
MPSIMOYTOJIBHOTO MapajuIeIeNnIe/1a, TMPAMHIBI, TIPU3MBL,
[MIMHAPA, KOHYCAa, Iapa; yMEHHe n300pakaTh MHOTOTPAaHHUKH U
MMOBEPXHOCTH BPALICHHUS, X CEYCHHS OT PYKH, C TOMOIIBIO
YEepPTEKHBIX MHCTPYMEHTOB U 3JIEKTPOHHBIX CPEJCTB; YMEHUE
[pacrio3HaBaTh CHMMETPHIO B IPOCTPAHCTBE; YMEHUE
[pacrio3HaBaTh MPABUIIbHBIE MHOTOTPAHHUKHY;

- YMETb ONEPUPOBAThH MOHATHIMMU: ABH)KEHHE B IPOCTPAHCTBE,
0/100HBIE (PUTYPHI B IPOCTPAHCTBE; MCIIOJIb30BAaTh OTHOLIEHUE
rIonaiel moBepxHocTel 1 00beMOB OI0OHBIX (GUTYp MTPU
[pEILICHIH 3a]1aY;

- YMETh BBIYHUCIISTH TEOMETPUIECKHE BEIMYMHBI (JTMHA, YOI,
MT0IIa/Ib, 00BEM, TUTOIIAIb TOBEPXHOCTH ), UCTIONB3YS N3yYCHHBIE
(OopMyJIBI U METOIBI;




- YMETb OIIEPUPOBATh MOHATUSAMU: IIPSIMOYTOJIbHASL CUCTEMA
KOOpJAMHAT, KOOPJAUHATHI TOUKH, BEKTOP, KOOPAUHATHI BEKTOPA,
CKaJISIPHOE MPOU3BEIEHUE, YTOJl MEX/1y BEKTOpaMHU, CyMMa
BEKTOPOB, IPOU3BEICHNE BEKTOPA HA YNCIIO; HAXOAUTH C
[IOMOILBIO U3YYEHHBIX (POPMYJT KOOPAUHATHI CEPEANHBI OTPE3KA,
[PACCTOSIHUE MEXY IBYMS TOUKAMU;

- YMETh BbIOUPATh MOAXOAAIINN U3YYEHHBIH METO ISl PELLICHUS
3a]1a4u, paclo3HaBaTh MaTeMaTu4eckue GakThl U
MaTeMaTUYECKHUE MOJIENH B IPUPOAHBIX U OOLIECTBEHHBIX
SIBJICHUSIX, B UCKYCCTBE; YMEHNUE IPUBOJUTH IPUMEPDI
MaTEMaTUYECKUX OTKPBITHA POCCUICKON U MUPOBOU
MaTeMaTUYECKON HAYKH.

- YMETb OIIEPUPOBATh MOHATUSAMU: ONPEACICHUE, AaKCHOMA,
TeopeMa, CIIEICTBHUE, CBOMCTBO, IPU3HAK, J0KA3aTEIbCTBO,
[paBHOCHIIbHBIE (POPMYIMPOBKH; YMEHHE (OPMYIUPOBATH
00paTHOE U MPOTUBOIIOJIOKHOE YTBEPKACHUE, IPUBOJUTH
[IpUMEpPBI U KOHTPIIPUMEPBI, UCIIOJIB30BATH METO/T
MaTeMaTH4eCKON MHAYKLNU; TPOBOANUTD JJOKa3aTelIbHbIE
[pacCcyX/1IeHUsI IPU PELIEHUHN 3314, OLIEHUBATh JIOTHYECKYIO
[PaBHIIBHOCTh PacCyKICHHUI;

- YMETb OIIEPUPOBATh MOHATUSAMU: MHOKECTBO, TOJIMHOKECTBO,
oTepaly HaJl MHOXKECTBAMH; YMEHHUE UCI0Ib30BaTh TEOPETUKO-
MHO>KECTBEHHBIN anmnapar I OMMCAHNs PEAIbHBIX IPOLECCOB U
SIBIICHHMI ITPU PELIEHUH 3a/1a4, B TOM YUCIIe U3 APYTHX y4eOHBIX
[IPEIMETOB;

- YMETh OIEpUPOBATh MOHATUSAMU: Tpad, CBA3HBIN rpad, nepeso,
LUK, Tpad Ha MIIOCKOCTH; YMEHUE 3a7aBaTh U OMHUCHIBATh Ipadbl
[Pa3TMYHBIMU CIIOCO0AaMU; UCIIOB30BaTh Ipadbl PU pELICHUH
3a1ay;

- YMETh CBOOOTHO ONIEPUPOBATH MOHATHIMU: COYETAHUE,




[epecTaHOBKa, YUCIIO COUCTAHUHN, YUCIIO MTEPECTAHOBOK; OMHOM
HpioToHa; yMeHNE TPUMEHSATh KOMOMHATOPHBIE (PAKTHI U
[paccyX1eHUs ISl pellIeHUs 3a/1a4;

-YMETh OTIEPUPOBATh MOHATUSAMH: HATYPaJIbHOE YHCIIO, LIET0e
YKCII0, OCTATOK 0 MOJYJII0, pallMOHAIBHOE YUCIIO,
MppalMOHAIBLHOE YHCII0, MHOXKECTBA HATYpallbHbIX, LIEJIbIX,
[pallMOHANIbHBIX, AEHCTBUTEIbHBIX YHCEN; YMEHUE HCII0JIb30BaTh
[PU3HAKU AETMMOCTH, HAUMEHBIINN OOIIUI 1eNUTeNb U
HarMeHbIIee 00IIee KpaTHOE, aNropuT™M EBKiMa mpu pemeHnn
3aad; 3HAKOMCTBO C PA3JIMYHBIMU MO3UIIMOHHBIMUA CHCTEMaMH
CUMCIICHUS;

- YMETh CBOOOTHO OTIEPHPOBATH TOHATHIMH: CTETIEHB C LIEIBIM
[oKa3aresaeM, KOpeHb HaTypajJbHON CTENEHH, CTETIEHb C
[pallMOHAJIbHBIM IT0Ka3aTelIeM, CTENEHb C JIeHCTBUTENbHBIM
(BeleCTBEHHBIM) ITOKa3aTeleM, JorapuM 4ucia, CUHYC,
KOCHHYC U TAaH['€HC IIPOU3BOJIBHOIO YHCIIA;

- YMETb OIEPUPOBATH TOHSATHIMH: TOKIECTBO, TOKIECTBEHHOE
peoOpa3oBaHue, ypaBHEHUE, HEPABEHCTBO, CUCTEMA YPaBHEHUN
1 HEpaBEHCTB, PAaBHOCWJIBHOCTh YPaBHEHHI, HEPABEHCTB U
CHCTEM, pallHOHAJIbHBIC, HPPAIIMOHAIBHBIE, TIOKAa3aTEIbHBIC,
CTETEeHHbIE, JJorapu(pMUUECKUe, TPUTOHOMETPUUECKHUE
ypaBHEHUsI, HEPAaBEHCTBA U CUCTEMBI; YMEHHE pellaTh YpaBHEHMUS,
HEpaBEHCTBA U CUCTEMBI C TOMOILBIO PA3JINYHBIX IPUEMOB;
[peraTh ypaBHEHHsI, HEPAaBEHCTBA U CUCTEMBI C TaPaMETPOM;
[PUMEHSTh YpaBHEHHsI, HEPABEHCTBA, X CHCTEMBI JJISl pEIICHUS
MaTeMaTHYECKUX 3a/1a9 U 3a/1a4 U3 Pa3InIHbBIX 00JIaCTel HAYKH U
[p€ATbHOM JKU3HU;

-yMeTh CBOOO/IHO OIIEPUPOBATh MOHATUAMU: TpaduK QPyHKINH,
oOpaTHast QyHKLMS, KOMIO3UIMS QYHKINM, TUHEHHAs QYyHKIUS,

KBaJpaTU4Has GYHKLUSA, CTENeHHAs (YHKIUSA C LIEIbIM




[oKaszaTesieM, TPUrOHOMETpru4ecKrue (GyHKINU, 0OpaTHbIE
TPUTOHOMETPHUYECKUE (PYHKIINH, TOKa3aTeIbHAs U
iorapumuyueckas GyHKIUU; YMEHHE CTPOUTH TpaduKu
(yHKIMH, BBITIOJTHATH TpeoOpa3oBanus TpapuKoB (HyHKIIHA;
[YMEHHE MCII0JIb30BaTh rpaduku GyHKIMN U1 U3yUSHUS
[POLIECCOB U 3aBUCUMOCTEN IIPU PELICHNH 33134 U3 JPYTruX
[y4eOHBIX IPEMETOB U U3 PeanbHOM KU3HU; BbIPAXKaTh
(hopMysIaMy 3aBUCUMOCTH MEX]ly BETMUNHAMU;

YMEHHE CBOOOTHO OTIEPUPOBATH MOHATHAMHU: YETHOCTh (DYHKIIUH,
MEePUOTUIHOCTh (DYHKIINHU, OTPAHUYCHHOCTD (DYHKIIH,
MOHOTOHHOCTH (DYHKIIHH, SKCTpEMyM (YHKLINHU, HAaHOOJIbIIEE U
HarMEHbIIIee 3HAaYeHUST (PYHKIIUN Ha TIPOMEKYTKE; yMEHUE
[IPOBOJUTH UCCIIEI0BaHUE (DYHKIIUH;

[YMEHHE MCII0JIb30BaTh CBOICTBA U rpaduku GyHKIMH AT
[pelLIeHNs ypaBHEHH, HEpaBEHCTB U 3a/1a4 ¢ IapaMeTpamu;
M300pakaTh Ha KOOPIAUHATHON MJIIOCKOCTU MHOXKECTBA PELLICHUN
YpaBHEHHI, HEPAaBEHCTB U MX CHCTEM;

- YMETh CBOOOTHO OTIEPUPOBATH TIOHSATHIMH:
[OCIIEA0BATEIbHOCTD, apu(MEeTHIECKast TPOTPECCHs,
reoMeTpuyecKas mporpeccusi, 0eCKOHEYHO yObIBarOIIast
reoMeTpHUecKas POrpeccHsi; yMeHHe 3a1aBaTh
[10CJIEI0BATENIBHOCTH, B TOM YHCIIE C TOMOIIBIO PEKYPPEHTHBIX
opmyu;

- YMETb ONEPUPOBATH MOHATHIMMU: HEMPEPHIBHOCTD (PYHKIINH,
ACHMIITOTHI rpaduka GyHKINH, IepBas U BTOpas IPOU3BOIHASL

(b yHKIIUHM, T€OMETPUYECKHUM U (PU3HUECKUN CMBICI POU3BOAHOM,
MepBOOOpa3Hasi, ONpeIeICHHBIN HHTETpall; yMEHHE HAXOAUTh
ACHMITTOTHI rpaduka GyHKINN; YMEHHE BEIYUCIISATE TIPOU3BOTHBIE
CYMMBI, TIPOU3BEICHUS, YACTHOTO U KOMITO3UIINH ()yHKIIHH,

HaXOAWUTh YpaBHEHHUE KacaTebHOU K rpaduKy (yHKIUH;

10




[YMEHHE UCII0JIb30BaTh IIPOU3BOIHYIO /ISl UCCIIEA0BAHUS
(yHKIMH, [UTsT HAXOXKICHUS HAaWTy4IIero PelIeHus B
[IPUKJIaJHBIX, B TOM YHUCJIE COLUAIBHO-IDKOHOMUYECKUX U
(bU3MYEeCKUX 3a/1a4ax, JUIs ONPEIEICHUsI CKOPOCTH U YCKOPEHUS;
HAXOIUTh IJIOMAAU U 00BeMbI (PUTYDP C TOMOUILIO0 HHTETpaia;
[IPUBOIUTH MPUMEPHI MATEMATUYECKOTO MOACIUPOBAHHUS C
MOMOIIbIO U] PepeHInaNbHbIX YPaBHEHUN;

- YMETh OIEPUPOBATH MOHATUSAMU: KOMIUIEKCHOE YHCIIO,
COTIPSIKEHHbIE KOMIUIEKCHBIE YNCIIa, MOYJIb U pTyMEHT
KOMIUIEKCHOI'O YHClla, JopMa 3aIIMCH KOMIIEKCHBIX YHCEN
(reomeTpuueckas, TPUTOHOMETpPUUYECKas U anredpandeckas);
[YMETh IPOM3BOIUTH apH(PMETHIECCKUE ICHCTBUS C
KOMIUIEKCHBIMU YHCTIAMH; TIPUBOAUTD IIPUMEPHI UCIIOJIb30BAHUS
KOMIUIEKCHBIX YHUCEIL;

- YMETh CBOOOJIHO ONIEPUPOBATH MOHATUSIMU: CpEHEE
apudmeTnueckoe, MearaHa, HauboJbIlIee U HaMMEHbIIIee
3HAUEHUS, pa3Max, IUCIEPCUs, CTAaHIaPTHOE OTKJIOHEHHE IS
OIMCAaHUS YUCIIOBBIX JIaHHBIX; YMEHHE UCCIIEI0BATh
CTaTHUCTUYECKHUE JIaHHbIE, B TOM YHCJIE€ C IPUMEHEHUEM
rpaduyecKux METOAOB U 3JIEKTPOHHBIX CPENICTB; rpaduyecKu
MICCIIeI0BaTh COBMECTHBIE HAOJIIOICHHSI ¢ TIOMOIIBIO IarpamMm
[paccerBaHMs U JTMHEWMHON perpeccuy;

- YMETh HaXOJUTh BEPOATHOCTU COOBITHI C HCIIOJIb30BaHHEM
rpadUuecKuX METOJOB; IPUMEHSATH Ul pelIeHNs 3a7au (GOpPMYIIbI
CJIO’KEHUS U YMHOXKEHHS BEpOATHOCTEH, (hopMyTy MOTHOM
BEpOSITHOCTH, popMyity bepHyiu, komOuHaTOpHBIE (hAaKTHI U
(hopMyJIbl; OLIEHUBATh BEPOSATHOCTU PEANIbHBIX COOBITUI; YMEHHE
OIIepUPOBATh MOHATUSAMU: CIydaiiHasi BeIMUMHA, paclpeesieHue
BEPOSITHOCTEH, MaTeMaTHUECKOE OXKUAAHNUE, TUCTIEPCHS U

CTAHAAPTHOC OTKJIOHCHUC CJ'Iy‘IElfIHOfI BCJINYHHBI, (bYHKI_II/II/I
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[pacripeielIeHus ¥ MJI0THOCTH PABHOMEPHOTO, II0KA3aTEIBHOIO U
HOPMAJILHOTO PACIPECIICHUH; YMEHUE UCIIOIb30BATh CBOWCTBA
3Y4EHHBIX paclpeesIeHui A peleHus 3a1a4; 3HaKOMCTBO C
MMOHATUSMU: 3aKOH OOJIBLINX YMCEIl, METO bl BEIOOPOUHBIX
YCCIIeIOBaHUI; yMEHUE IPUBOJUTH IPUMEPHI IPOSBICHUS 3aKOHA
OOJIBIINX YKCEJ B IPUPOAHBIX U OOLECTBEHHBIX SIBJICHUSIX;

- YMETb CBOOOIHO ONEPUPOBATH IOHATUAMM: TOUKA, IIPpsMas,
[JIOCKOCTh, IPOCTPAHCTBO, OTPE30K, JIyY, IVIOCKUH YIoJl,
NIBYTPAaHHBIN yrOJI, TPEXTPaHHBIN YIoJ1, IepeceKaromuecs,
[apajlie/IbHbIe M CKPEIUBAIOLINECS IPSMBIE, 1ApAJUIEIbHOCTD U
[EPIIEHIUKYISAPHOCTD NPSIMBIX U IJIOCKOCTEH, YTOJI MEXAY
PSIMBIMH, YTOJI MEKIY IPSIMOU U IUIOCKOCTBIO, YTOJI MEXKIY
[UIOCKOCTSIMH; YMEHHUE MCII0JIb30BaTh IIPH PELLICHUHU 3aa4
M3y4eHHbIE (DAKTHI U TEOPEMBI IIJIAHUMETPUH; YMEHHUE OLIEHUBATh
pa3Mepbl 00BEKTOB B OKPY’KaIOIIEM MUpE; YMEHHE ONepUpOBaTh
[OHSATUSMH: MHOTOTPaHHHK, CEYEHUE MHOTOTPAaHHUKA,
[paBHJIbHBIII MHOTOIPaHHUK, IpU3Ma, upamuaa, Gpurypa u
[MOBEPXHOCTh BpallleHHUs, IIWINHIP, KOHYC, 11ap, cdepa, pa3zBepTKa
[MOBEPXHOCTH, CEUEHUSI KOHYCa ¥ LIMJIMHPA, HapajjielbHbIe OCH
JIM OCHOBAHMIO, CEUEHHE 1Iapa, INIOCKOCTh, Kacaromasics cepsl,
LWJIMHIpPA, KOHYCa; YMEHHE CTPOUTH CEUEHNE MHOTOTPAHHHUKA,
M300pa’kaTb MHOTOTPAHHUKH, (PUTYPHI U TOBEPXHOCTH BpAIlCHUS,
MX CEYECHMSI, B TOM YHUCJIE C TIOMOILBIO 3JIEKTPOHHBIX CPE/CTB;
YMEHHE IPUMEHSTh CBOWCTBA FT€OMETPUUYECKHUX DUTYP,
CaMOCTOSITENTLHO (hOPMYITHPOBATH ONPEIEICHUS H3ydaeMbIX
(buryp, BBLABUTATh THIIOTE3bI O CBOMCTBAX M MPU3HAKAX
reoMeTpuuecKux Guryp, 000CHOBBIBATh WJIM ONPOBEPTraTh UX;
YMEHHE MPOBOIUTH KiIaccuPUKAIIo GUTYp MO pa3TudHbIM
[IpU3HAKaM, BBIOIHITh HEOOXOIUMBbIE TOTIOTHUTEIbHBIE

TIOCTPOCHUS;
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- YMETh CBOOOTHO ONIEPUPOBATH MOHATHAMHU: IUIOMAAL PUTYPHI,
00beM (PUTYpBI, BEIMYMHA YTIIa, PACCTOSHUE OT TOUKHU J0
[IOCKOCTH, PACCTOSIHUE MEXKAY MPSMBIMHU, PACCTOSTHHE MEXTY
[IOCKOCTSIMU, 106 c(hepbl, MIIO0IIa b TOBEPXHOCTH
MUPAMUJIBL, TPU3MBL, KOHYCA, IUIUHApPA, 00beM Kyoa,
MPSIMOYTOJIBHOTO TIapajliesenuIeia, MMpaMuabl, IPU3MBI,
[WIMH]pA, KOHYCA, [l1apa; YMEHUE HAXOAUTh OTHOIICHHE
00BEeMOB MTOAOOHBIX (BHTYD;

- YMETh CBOOOTHO OTIEPUPOBATH MOHATHIMHU: IBIKCHHE,
apasuleIbHbIA IEPEHOC, CHMMETPHUSI Ha IUIOCKOCTH U B
[IPOCTPAHCTBE, IOBOPOT, MPEOOpazoBaHKe MO100us, MO100HBIE
(UTYpBI; yMEHHE PACIIO3HABATH PaBHBIC U MOJO0HBIC (DUTYPHI, B
TOM YHMCJI€ B IPUPOJE, UCKYCCTBE, apXUTEKTYpPE; YMEHHE
MCIIOJIb30BaTh T€OMETPUYECKUE OTHOIICHUS, HAXOIUTh
reOMEeTpUUYECKUEe BEIHUMHEI (JUIMHA, YT, M0, 00beM) Ipu
[PEIICHUH 3a]1a4 U3 IPYTUX y4EOHBIX MPEAMETOB U U3 peaabHOU
PKU3HU;

- YMETh CBOOOTHO OTIEPUPOBATH MOHATHIMHU: IPSIMOYTOJIbHAS
CHUCTeMa KOOPJIUHAT, BEKTOP, KOOPINHATHI TOUYKH, KOOPMHATHI
BEKTOpa, CyMMa BEKTOPOB, POU3BEACHHUE BEKTOPA Ha YHCIIO,
[pa3oKeHue BEKTOpa Mo 06as3ucy, CKaasipHOE MPOU3BECHNE,
BEKTOPHOE MPOMU3BEIEHHUE, YTOJ MEX/y BEKTOPaMU; yMEHHE
MCTIONIb30BaTh BEKTOPHBIN U KOOPAMHATHBIN METOJ JIJIsl pEIICHUS
TeOMETPUUECKUX 3a7ay U 337a4 APYTUX Y4eOHBIX TPEIMETOB;

ONEepUpPOBAThH MOHATUAMU: MaTpulia 2x2 u 3x3, onpeaAenuTenb
MaTPHIIBI, TEOMETPUIECKII CMBICI OTIPEICTHTEIS,

- YMETh MOJICTUPOBATh PeabHbIE CUTYaIlUH Ha S3bIKE
MaTEeMaTHKH; COCTABIISATh BRIPAKCHHUS, YpaBHEHUS, HEPABEHCTBA U
X CHCTEMBI 10 YCJIOBHUIO 33/1a4H, UCCIIEI0BAaTh IOCTPOEHHBIE

MOJICJIN C UCIIOJIb30BAHUEM allllapara aJlFC6pBI,
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MHTEPIPETUPOBATH MOJIYYEHHBIN pE3ybTaT; CTPOUTH
MaTeMaTHYECKUE MOJIEIH C IIOMOLIBIO T€OMETPUYECKUX OHATHH
11 BEJIMUUH, pelIaTh CBSI3aHHbIE C HUMU IIPAKTUYECKHUE 3a/1a4H;
COCTABJISITh BEPOATHOCTHYIO MOJZICNIb U HHTEPIIPETUPOBATH
[10JIy4YE€HHBIA PE3YyJIbTaT; pellaTh MPUKIIAJHbIC 3a1a4l
CpPEICTBAaMU MaTeMAaTUYECKOT0 aHAIN3a, B TOM YHCJIE COLUAIbHO-
HKOHOMHYECKOT0 U (PU3UUECKOr0 XapakTepa;

- YMEHUE BBIOMpATh MOAXOISAIIUI METO 11l peIleH s 3a/1auH;
[NOHMMAaHHE 3HAYMMOCTU MaTEMAaTUKU B U3yYEHUH NIPUPOAHBIX U
0OLIECTBEHHBIX IIPOLIECCOB U SBJIEHUIN; YMEHUE PACIIO3HABATh
[IPOSIBJICHUE 3aKOHOB MaTEMAaTHUKU B UCKYCCTBE, YMEHUE
[IPUBOAUTH IIPUMEPBI MATEMATHYECKUX OTKPBITUH POCCUHCKON U
MUPOBOM MaTeMaTU4eCKO HayKu

OK 02 Hcnonb30BaTh
COBPEMEHHBIC CPE/ICTBA
[TO¥CKa, aHaJIN3a U
MHTepIpeTauy HHGOPMAIIHH,
1 ”HOPMAIIMOHHbIE
TEXHOJIOTHU JJI BHIITOIHCHUS
3anad npodeccuoHanbHON
esITeIbHOCTH

B oGnactu HNCHHOCTH HAYYHOTI'O ITO3HAHU:

-c)OpMUPOBAHHOCTH MHUPOBO33PEHUS,

COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HayKl M OOUIECTBEHHOM IpPAKTUKH,
OCHOBaHHOTO Ha Janore KYJIbTYD,

CIIOCOOCTBYIONIETO OCO3HAHHUIO CBOETO MeECTa B
MOJIUKYIBTYPHOM MHPE;

- COBEPIICHCTBOBAaHUE SI3BIKOBOM W YHUTATEIHCKOIM
KyITbTYpbl KaK CpEACTBA B3aUMOJEHCTBHUS MEXKIY)|
ITIOJTEMU ¥ TIO3HAHUST MUPA;

- OCO3HAHHME IICHHOCTHM HAy4HOH JesATENbHOCTH,
TOTOBHOCTH OCYIIECTBIIATh MIPOEKTHYIO 51
MCCIIeTIOBATEIILCKYIO JISATEIIBHOCTh WHIMBUIYATLHO,
1 B TpyIIIE.
OsBagenne

YHUBEPCAIbHBIMHU yueOHBIMU

[M03HABATEIbLHBIMU ACHCTBUSIMU:

- YMCTb OICPUPOBATH IMOHATHAMHU: pPaAlUOHATIbHAA (bYHKI_[I/IH,

byHKIWHS, byHKIHS,
morapudmudeckas (GyHKIHS, TPUTOHOMETpPHUYECKHE (YHKIUH,

[oKa3areiabHas CTETeHHasl
oOpaTHble (YHKIIMH; YMEHUE CTPOUTHh TIpa@UKU H3YYEHHBIX
(yHKIMH, KMCHOJB30BaTh rpapuKu MpU H3YyYEHUH IPOLIECCOB U
3aBUCHMOCTEH, TNpU pelIeHuu 3aJad M3 JAPYyrux y4eOHbIX
MPEIMETOB M 33/a4 M3 pealbHOM >KU3HU; BBIpaKaTh (HOpMyJIaMu
3aBUCUMOCTH MEKIy BETUUMHAMU;

- YMETb OIIEPUPOBATh IMOHATHSAMH: TOXKAECTBO, TOXKIECTBEHHOE
npeoOpa3oBaHUe, ypaBHEHUE, HEPABEHCTBO, CUCTEMa YpaBHEHUH
1 HEPAaBEHCTB, PAaBHOCWIBHOCTb YPAaBHEHMM, HEPABEHCTB U

CUCTEM, palUOHAJIIBHBIC, MWPPAHUOHAIBHBIC, II0Ka3aTCIbHBIC,

CTCIICHHBIC, J'IOF&pPI(i)MH‘I@CKI/Ie, TPUTOHOMETPUUCCKHE
YPAaBHCHUA, HCPABCHCTBA U CUCTCMbI; YMCTL PCIIATh YpPaBHCHH,
HCPaBCHCTBA MW CHUCTEMBI C IIOMOLIBIO pPa3JINYHBIX IIPUCMOB,

[pClIaTh YpaBHCHHA, HCPABCHCTBA H CHCTCMBI C IApaMCTPOM;

B) paboTa ¢ uHpOpMaLueil:

IMPUMCHATL YPAaBHCHUS, HCPABCHCTBA, UX CUCTCMbI AJId PCIICHUS
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- BJIAACTb HaBbIKaMHW ITOJYUCHUA I/IH(i)OpMaI_II/II/I n3|

MCTOYHUKOB  Pa3HbIX THUIOB, CaMOCTOSITENILHO
OCYILIECTBIATh MOUCK, aHAJIU3, CUCTEMATH3aLUI0 U
MHTEPIpPETANIi0 MHPOPMAIIUN PA3TUYHBIX BUJOB H
(dhopM mpescTaBICHNUS,

- co3JaBaTh TEKCThl B pa3IUYHbIX (opmarax c
y4eTOM Ha3zHadeHHs HHPOpMAIMM U  IEJIeBOH
aQyTUTOPUHU,  BBIOUpas  ONTUMAIBHYIO  (opMmy)|
[Ipe/ICTaBICHUS U BU3YyalIU3aliy;

OLCHUBAThb JOCTOBCPHOCTD,

c€C

JIETUTUMHOCTD
nH(pOpManny, COOTBETCTBHUE

MOPAJIbHO-3TUYCCKUM HOPMaM;

IIpaBOBbBIM U

- HCIIOJIb30BaTb CpCACTBA I/IH(I)OpMaI_II/IOHHBIX H

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

TpeOOBaHUN IPrOHOMHKH, TEXHHKH OE€30MacCHOCTH,

TUTHECHBI, pecypcocOepexeHus, TMPaBOBBIX U
ATUYECKUX  HOPM, HOpPM  HH(OPMAIMOHHOM
0€30I1aCHOCTH;

BJIAJI€Th HaBBIKAMU pPAClO3HABaHMUsS M 3allHUTh
nHbopManuy, HWHGOPMAIMOHHONW  0E30MacHOCTH
ITMYHOCTH

MATCMATUUCCKHUX 3ala4 1 3a4a4 U3 pa3JIMIHbIX O6JI&CT€I71 HAYKU U
[PEaTIbHOM KU3HU;

yMETh CBOOOJHO ONEpPUPOBATh MOHATHSAMH: JBIKCHHE,

[apajuieIbHbI  [EePEeHOC, CUMMETPHUS Ha TIUIOCKOCTH U B
[IPOCTPAHCTBE, MOBOPOT, MpeoOpazoBaHUE MOA00Ms, MOJO00HBIE
(urypsl; yMeTh paclo3HaBaTh paBHble M MOJ0OHBIE (GUTYpPHI, B
TOM 4HCIE B TMPUPOAE, HCKYCCTBE, YMETb

HCIIOJIb30BAaTh TCOMETPHUUCCKUE HaxXOoaUTh|

apXUTEKTYpE;
OTHOLLIECHHUS,
rEOMETPHUUECKUE BEITMYMHBI (JUIMHA, YT, IUIOMIaab, 00BEM) TIpH
peIIeHNHN 3a7a4d U3 IPYruX y4eOHBbIX IPEIMETOB U U3 PealbHOU
PKU3HU

15



OK 03 I[1nanupoBath u
[pEaTM30BBIBATH COOCTBEHHOE
podeccnoHanbHOE U
ITMYHOCTHOE Pa3BHUTHE,
[pEIPUHIMATETBCKYIO

eI TeIbHOCTD B
podeccuoHabHOU chepe,
MCTI0JIb30BaTh 3HAHUS 110
(bMHAHCOBOW TPAMOTHOCTH B
Pa3JINYHBIX KU3HEHHBIX
CUTYaIUIX

B o6macTi 1yXOBHO-HPAaBCTBEHHOTO BOCITUTAHUS:

-- c(hOpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHWS,
DTHYCCKOTO IMOBCICHUS;

- CIIOCOOHOCTH OIIEHHUBAaTh CUTYAlIMI0 U MPUHUMATh
OCO3HAHHBIC PEIICHUS, OPUEHTUPYICh HA MOPAIbHO-
HpPaBCTBEHHBIC HOPMbI U LICHHOCTH;

- OCO3HAHME JIMYHOIO BKJaJla B IOCTPOCHHUE]
YCTOMYHUBOTO OYayIIEro;

- OTBETCTBEHHOE OTHOILIEHHWE K CBOUM POJHUTENSM U
(Ww1M) APYrUM 4jeHaM CEMbH, CO3JAHHUIO CEMbU HA
OCHOBE  OCO3HAaHHOTO  IIPUHATHS  LEHHOCTEH
CEMEWHON KW3HU B COOTBETCTBUM C TPAIULUSMHU
HaponoB Poccuu;

OBnazeHue  yHHUBEPCAIbHBIMU
MENCTBUSIMU:

a) CaMOOpTaHU3aIIHS:

PEeryJIaTUBHBIMHA

- CaMOCTOSTEIBHO OCYIIECTBISATH IMO3HABATEIHHYIO
JICATCIIBHOCTDb, BBIABIIATH HpO6J’I€MBI, CTaBUTh WU
hopmynupoBaTh cOOCTBEHHBIC

00pa3oBaTeNbHON  JIEATEILHOCTH U JKU3HEHHBIX

3a71a4u B

CUTYyalusX;
- CaMOCTOSITEIILHO
NpoOJeMbBl C YY4ETOM HMEIOIIUXCS  PECcypCoB,
COOCTBEHHBIX BO3MO>KHOCTEH M MPEINOYTEHUH;

- 1aBaTh OLIEHKY HOBBIM CUTYallUsIM;
CrIocOOCTBOBaTh (OPMUPOBAHUIO U TPOSIBICHUIO
[TUPOKOM JPYAMIIMK B Pa3HBIX O0JACTSIX 3HAHUU,
[MOCTOSIHHO TOBBIIIATh CBOM 0Opa3oBaTENbHBIN M|
KYJIbTYPHBIH YPOBEHb;

- yMEThb OIIEpUPOBATh HOHATUSMU: paluoOHalbHbIE,
MppaLMOHAIIBHEIE, II0Ka3aTeJIbHbIC, CTEIICHHBIE,
lmorapuMUYecKue,  TPUTOHOMETPUYECKHE  ypaBHEHUS  H

HEpaBEHCTBA, UX CUCTEMBI;

YMETh OIEpPUpPOBaTh TMOHATUSMU: MHOTOTPAaHHHUK, CEUCHUE
MHOTOTpaHHHKa, KYO,
(urypa u nMoBEepXHOCTh BpaLCHUs, IIWIUHIP, KOHYC, 11ap, cdepa,

cedueHus (GUTYpbl BpallleHUus, IIOCKOCTb, Kacaromiascs cdepsl,

mapajuiCiCiuIica, IIpu3Ma, IHUpaMHuaad,

HUIMHApA, KOHYCA, IJIoIaab MOBCPXHOCTH NMHUPAMHIbI, IIPU3MBI,

cepsl,
nupaMubl,

o0beM  KyOa,

IIPU3MBI,

KOHyca,  LWIMHJIpA,
[PSIMOYTOJIBHOTO

iouaib
napajulesienunesaa,
[IVTHH]Ipa, KOHYCa, [apa; YMEHUE N300pakaTh MHOTOIPAaHHUKH H
MOBEPXHOCTU BpAIICHHS, MX CEUEHUS OT PYKH, C IOMOIIBIO

YMETh
[pacrio3HaBaThb CUMMETPHIO B IPOCTPAHCTBE; YMETh Paclo3HaBaTh

UCPTCIKHBIX HWHCTPYMCHTOB W JJICKTPOHHBIX CPCACTB,

[IPaBUIbHBIC MHOTOTPAHHUKH;

- YMEThb OIEPUPOBATh IOHATUSMHU: IPSAMOYTOJIbHAs CHUCTEMA
KOOpDAMHAT, KOOPJAWHATBI TOYKH, BEKTOP, KOOPIHWHATHI BEKTODA,
CyMMa|
HaxOJIHUTh C

CKaJSIpHOE MPOU3BEACHUE, YIOJ MEXIy BEKTOpaMmH,

BCKTOPOB, IIPOMU3BCACHUC BCKTOpa Ha 4YHCIIO,

MMOMOIIBIO N3YYCHHBIX (I)OpMYJ'I KOOpAUHATBI CCPECANHBI OTPE3KaA,

COCTaBJISITh IUJIaH PCIICHUAPACCTOAHHUEC MCIKAY ABYMA TOUKAMU

0) CAMOKOHTPOJIb:
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MCTIOJB30BAaTh TPUEMBI pedIeKCUU JJIs  OLCHKH
CHTYyalllt, BHIOOPA BEPHOTO PEILICHHS;

- yMETb
[IPUHUMATDH PELICHUS 110 UX CHUKEHUIO;

OLICHUBAaTh PHUCKK UM CBOEBPEMEHHO
B) YMOITMOHAIBHBIA HWHTEJUICKT, IPEIIO0JIararonun
c(hOpMHUPOBAHHOCTb:

BHYTPEHHEH MOTHBALIMM, BKJIIOYAIOIICH CTPEMIICHUE
K JOCTHDKEHUIO 1M U YCIHEeXy, OINTHUMH3M,
MHUIIMATUBHOCTh, YMEHUE JCHCTBOBATH, UCXOJS U3
CBOHMX BO3MOKHOCTEH;

- OMIIATHM, BKJIFOYAIOIIEH CIOCOOHOCTh MOHHUMATH
PMOITMOHAIIBHOE COCTOSIHUE JIPYTUX, YUYUTHIBATH €0
[pU OCYIIECTBICHUN KOMMYHHKAIIMH, CIIOCOOHOCTD
K COYYBCTBHUIO U CONEPEKUBAHUIO;

- COLMAaIbHBIX HaBBIKOB, BKJIFOYAOIIHUX
CIIOCOOHOCTh BBICTpAaUBaTh OTHOIICHUS C APYTUMHY|
ITFOIbMU,  3a00THThCH,

MPOSABJIATE  HHTCPEC U

paszpeniaTh KOHMIUKTHI

OK 04 D¢ dexTuBHO
B3aMMO/IeHICTBOBATh U
paboTaTh B KOJUIEKTUBE U
KOMaH/ 1€

FOTOBHOCTBH K CAMOPAa3BUTHIO, CAMOCTOATEIIbHOCTH U
CaMOOIIPEEIIEHHUIO;

-OBJIa/ICHHE HaBBIKAMH y4€OHO-HCCIIEeI0BATENHCKOMH,
[TPOEKTHOI M COLIUATIbHOM AESITENbHOCTH;
OBnazieHue yYHHUBEPCATIbHBIMU KOMMYHUKATHUBHBIMHY
IeCTBUSIMU:

0) COBMECTHAsI IeATEIIbHOCTh:

- TOHMMaThb MW WCIOJB30BaTh IPEUMYIIECTBA
KOMaHIHOW U UHJIMBUyaIbHOU paboThI;

- TNPUHAMATH 1€ COBMECTHOW JICSITEIIBHOCTH,

OpPraHHU30BbIBATH WU KOOPAHWHHUPOBATH JEeHCTBHUS 110

- YMETh OIIEpUPOBATH MOHATHUAMM: CIIyYalHBIN ONBIT U CIy4alHOE
COOBITHE, BEPOSITHOCTh CIy4ailHOro COOBITHS; YMETh BBIUUCIATH
BEPOSITHOCTb C  HCHOJb30BaHUEM  TIpadUUecKux
NPUMEHATh (POPMYJIBI CIOXKEHHUS U YMHOXKEHHUS BEPOSITHOCTEH,
KOMOUHATOpHbIe (akThl W (OpMyJIBl TpPU pELICHWH 33a71ay;
OLIEHUBATh BEPOSITHOCTH pEabHBIX COOBITHI; 3HAKOMCTBO CO

METO/IOB;

CHy‘I&ﬁHBIMH BCJIMUYMHaAMMU, YMCHHC

OOJIBIIINX

MPUBOAUTH  IIPUMEPHI

MMPOABJICHUA  3aKOHa quceil B IPUPOJHBIX U

OOIIECTBEHHEBIX SIBJICHUIX;
- YMeTh CBOOOJHO OTICPUPOBATH MOHSATHUSIMH: CTETICHb C IICIBIM
[TOKAa3aTeNeM, CTENEHH, CTENEHb C

KOpEHb HaTypaJlbHOM

CTCIICHb C

ee JOCTIIKECHUIO: COCTaBIAThL TIJIaH JICHCTBUM,

[PALIMOHAJIBHBIM  IOKAa34aTCJIEM, JIECTBUTEIbHEIM|
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[pactpeiesiaiTh PO C YY€TOM MHEHUW yYaCTHUKOB
00CYKIaTh pPe3yIbTaThl COBMECTHOM paboTHI;

- KOOPJIMHUPOBATH U BBITIOJIHATH pa0OTy B YCIOBHUSIX
[PEAUTHHOTO, BUPTYAIBHOTO M KOMOWHHUPOBAHHOTO
B3aMOJCHCTBUS;
OCYIIECTBIISATh
[MOBEJICHUE B PA3JIMYHBIX CHUTYAIUSAX, IPOSBIATH

IIO3UTHUBHOC CTpaTCeTrNU4YCCKOC
TBOPYECTBO U B006pa}KeHI/Ie, OBITE HMHHUIIMAaTHBHBIM.

OBnazieHue  YHUBEPCAIBHBIMU  PETYJISATHBHBIMU
ICHCTBUSMMU:

) IpUHATHE Ce0sl U IPYTUX JIIOACH:

- IPUHUMATh MOTUBBI U aPTYMEHTBHI IPYTUX JIOJCH
[P aHaJIN3e Pe3yIbTaTOB ACSITENbHOCTH;

- MPU3HABATh CBOE MPABO U MPABO JIPYTUX JIOJEH Ha|
OIIOKH;

- pa3BUBaTh CIIOCOOHOCTH IMTIOHUMATh MHP C ITO3HIIUH]

NIPyroro 4eaoBeKa

(BEIIECTBEHHBIM)  IIOKa3zarejeMm, JiorapuM ducia, CHHYC,

KOCHHYC U TAHT'€HC IPOM3BOJILHOTO YHCIIA;
- yMeTb CBOOOJHO ONEpPHPOBATh MOHATUSAMH: rpaduk (HyHKIHH,
oOpaTHast GyHKUMS, KOMIIO3UIMS (PYHKIUH, THHEHHAs (yHKIN,

KBajgpaTuyHas (QYHKIUS, CTeNneHHas (YHKOUS C  LEeIbIM
oka3zaTejeM, TpPUTOHOMEeTpuueckue  (QyHKIUH, OOpaTHbIe
TPUTOHOMETPUUECKHE byHKIIH, MoKa3areiabHas 171

imorapudmudeckass GyHKIIMU; YMETh CTPOUTH rpaduku (YHKIIHMH,
BBITTOJIHATH MPE0Opa3oBaHus rpaduKoB (PyHKITHIA;

- YMETh HCIONB30BaTh rpadukn (QYHKOWA Ui H3y4eHUs
MPOIIECCOB M 3aBHCHMOCTEH TpH pEHIeHWH 3a1ad W3 JIPYTHX|
YI€OHBIX TPEIMETOB W W3 pEATbHOW IKM3HH, BBIPAXKAThH
(hopMyIaMu 3aBUCUMOCTH MEXK]y BETHUYNHAMU;

CBOOOJTHO OINEPHPOBATh IMOHATHSIMHU: YETHOCTh (DYHKIIHH,
MEePUOTUYHOCTD byHKIIH, byHKIIH,
MOHOTOHHOCTh (DYHKIIMH, DKCTpeMyM (DYHKIMH, HauOoJjbllee U

yMETh

OI'PaHUYCHHOCTD

HaUMEHbIIIEe 3HAYeHUs (QPYHKIMA Ha TMPOMEKYTKE;
[MPOBOUTH UCCIE0BaHUE (HYHKIINH,

- YMETh WCIIOJB30BaTh CBOMCTBA MU Tpadukud QyHKIUNA 17
[peIlieHUs YpaBHEHUM, HEPaBEHCTB M 3aJady C IapaMeTpaMu;
M300paxaTh HA KOOPJWHATHOW TUIOCKOCTH MHOKECTBA PEHICHHM
YpaBHEHU, HEPABEHCTB U UX CUCTEM

OK 05 OcyiiecTBasiTh YCTHYIO
1 TUCHMEHHYIO
KOMMYHHKAITUIO Ha
rOCYJapCTBEHHOM SI3BIKE
Poccuiickoit denepanmu ¢
lyueToM ocoOeHHOCTeN
COLIMATILHOTO U KYJIbTYPHOTO
KOHTEKCTa

B 00nacTu 5¢TEeTHYECKOr0 BOCITUTAHUS:

- OCTETHUYECKOE OTHOLICHUWE K MUpPY, BKIKOYasd
PCTETUKY OBITa, HAYYHOTO W  TEXHUYECKOTO
TBOpPYECTBA, CIIOpPTa, TpyAa U OOIIECTBEHHBIX
OTHOIIICHH;

- CIIOCOOHOCTD BOCIIPUHUMATh pPAa3JIMYHBIC BU/bL
MCKYCCTBa, TpaJulluu W TBOPUYCCTBO CBOCTO Ui

OMOIIMOHAJIBbHOC

- YMCTb OIICPUPOBATH NOHATUAMH: CPCIAHCC apI/I(l)MeTI/I‘IeCKOC,

MCHaHa, HanOoJblllee W HaUMEHBIICE 3HA4YCHHUA, pa3Max,

JIUCIICPCHUA, CTAHJAPTHOC OTKJIOHCHUC YHCIIOBOI'O Ha6opa;

uHpopmanuio,
rpapukax,

YMEHHE
[IPEJCTABICHHYI0 B Ta0IuLax,

U3BJIEKATD, HWHTEPIPETUPOBATH
Ha Juarpammax,
OTPaXXKAIOIyI0 CBOMCTBA pEAJbHBIX TMPOLECCOB U  SIBICHUM;

[IPpCACTABJIATH I/IH(I)OpMaI_II/IIO C IMOMOIIBIO TaGJ’II/ILI U Juarpamm;

JPYrMX  HapoJoOB,  OLIyIIATh

MCCIICA0BAaTh CTAaTUCTUYCCKUC JaHHBIC, B TOM YHUCIC C
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BO3JEHCTBUE UCKYCCTBA;
- yOeXIEHHOCTh B 3HAYMMOCTH JUISI JIMYHOCTU H
00IIecTBa OTEYECTBEHHOTO W MHUPOBOTO HMCKYCCTBA,
PTHUYECKUX KYJbTYPHBIX TPATUIMNA M HAPOJIHOIO
TBOPYECTBA;

- TOTOBHOCTb K CAMOBBIPDQ)KEHHUIO B PA3HBIX BHJAX
MCKyCCTBa, CTPEMJICHHE IPOSBIATH  KAayecTBa
TBOPYECKOM JIMYHOCTH;

OBnazieHue yYHUBEPCATbLHBIMA KOMMYHUKATHUBHBIMHY
NICHCTBUSAMMU:

a) oOmeHue:

- OCYILECTBIISATh KOMMYHHUKAIIMM BO BcexX cdepax
PKU3HM;

- pacro3HaBaTh HeBepOaldbHBIE CPEACTBA OOIICHMS,
COLIMAJIBHBIX

KOH(JIMKTHBIX|

[IOHHMMAaTb 3HAa4YCHUC 3HAaKOB,

[pacro3HaBaTh IPEIIOCBUIKU
CUTYyallui ¥ cMAr4aTh KOH(MIUKTHI,
- Pa3BEpHYTO M JIOTMYHO H3J1aratb CBOIO TOYKY

3PCHHA C UCITOJIB30BAHUEM S3BIKOBBIX CPCACTB

[PUMEHEHHEM Tpa@UUECKUX METOAOB U SJIEKTPOHHBIX CPEJICTB;

- YMETb OIIEpUPOBATh IOHATUSAMH: TOYKA, IpsMas, ILNIOCKOCTD,
[IPOCTPAHCTBO, ABYTPAHHBIA YroJl, CKPELIMBAIOIIMECS IIPSIMBIE,
[1apaJuIeIbHOCTh U NEPIECHAUKYISIPHOCTD IPSIMBIX U IUIOCKOCTEH,
YTOJI MEKIY NIPSMBIMM, YTOJI MEKIY NPSMOU U INIOCKOCTBIO, YIOJ
MEXIY IUIOCKOCTSIMHM, PAacCTOSHHME OT TOYKH N0 IUIOCKOCTH,
[PACCTOSIHUE MEXY NTPSAMBIMH, PACCTOSIHUE MEXKIY IIIOCKOCTSAMU;
- YMETb UCIOJIb30BATh MPU PEIICHUH 3a/1a4 U3y4YEHHbIE (aKThl Y
TEOpEMbl IUJIAHUMETPUN; YMEHHE OLIEHUBATh pa3Mepbl OOBEKTOB
OKPY’KaroIEero Mupa

OK 06 ITposiBisaT
pa)<1aHCKO-NATPUOTHIECKYIO
[MO3UIUIO, IEMOHCTPUPOBATH
0CO3HAHHOE ITOBEACHHE Ha
OCHOBE TPaJUIIMOHHBIX
00IIIEUEI0BEYECKUX
IIEHHOCTE, B TOM YHCIIE C
yI€TOM TapMOHM3AIUN
MEKHAIMOHAIBHBIX U
MEKPETUTHO3HBIX OTHOIICHUIH,
[IPUMEHSITH CTaHIAPTHI

OCO3HaHHE  OOYYaloIUMHUCS  POCCUHCKOM
Pa’KIaHCKOW UIEHTUYHOCTH;
pa3BUTHE

Ha OCHOBC

BHYTPEHHEN
[TO3ULIVH JIyXOBHO-
HPaBCTBEHHBIX LIEHHOCTEH HapoaoB Poccuiickon

HCJICHAIIPAaBJICHHOC
JIUNYHOCTH
n

Denepanuu, HalMOHAJILHO-

KYIbTYPHBIX Tpaauiuii, (OpMHUpPOBaHHE CHCTEMbI

HUCTOPUYECKHUX

3HAYUMBIX  I[EHHOCTHO-CMBICJIOBBIX  YCTaHOBOK,
QHTUKOPPYILIHOHHOTO MHPOBO33pPEHHS,
[PaBOCO3HAHMS, JKOJIOTHYECKOU KYJIbTYpBHI,

- YMCThE OIICpUPOBATH MOHATUAMU: IPAMOYT'OJIbHasd CUCTCMaA
KOOpAWHAT, KOOPANHATBHI TOUKHU, BEKTOP, KOOPAWHATHI BEKTOPA,
CKAJIAPHOC MMPOU3BCACHUC, YT'OJI MCXKIY BEKTOpAMU, CyYMMa
BCKTOPOB, IPOU3BCACHNEC BEKTOPA HA YUCIIO0; HAXOAUTD C
MMOMOIIBIO N3YYCHHBIX (I)OpMy'J'I KOOpAUHATBI CCPEANHBI OTPC3Ka,
[PACCTOAHHUEC MECKAY ABYMSA TOYKAMU;

-YMETH BI)I6I/IpaTI) HOJIXO,ZI?IHII/Iﬁ H3y‘l€HHLII71 MCTOJ JJIsd pCIICHUSA
3aaa4yu, paCliO3HaBaTb MaATEMATHUYCCKUEC (i)aKTI)I u
IMAaTEMATUUCCKHUEC MOJCTINU B IIPUPOAHBIX U 06IIIGCTB€HHI)IX
MIBJICHUAX, B UICKYCCTBC; YMCHUC IIPUBOJAUTH IIPUMEPLI

CITOCOOHOCTH CTaBUTH HOCJIM U CTPOUTH KU3HCHHBIC

MaTeMaTHYECKUX OTKPBITUM POCCUNCKON U MUPOBOU
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AHTUKOPPYILIHOHHOTO
[TOBECHUS

[JIaHBI,
B yacTu rpa)k1aHCKOTO BOCIIUTAHMUS:
- OCO3HAHHE CBOMX KOHCTUTYIMOHHBIX TIpaB W
00sI3aHHOCTEH, YBaXKCHHE 3aKOHA U TIPABOIIOPSIIKA;

- [pPUHATHE  TPaJAULIUOHHBIX
00I11eueI0BEYECKUX T'YMaHHUCTUYECKUX u
NIEMOKpPAaTUYECKUX [IEHHOCTEH;
IPOTUBOCTOSITH

HalmlMOHAJIbHBIX,

- T'OTOBHOCTb naCO0JIOIrny|

DKCTpEMHU3MA, HallMOHAIN3Ma, KkceHo(oouwu,
IUCKPUMUHAIMM 110 COLIMAJIbHBIM, PEIIMTHO3HBIM,
[PacoOBBIM, HAITMOHAJILHBIM ITPU3HAKAM;

- TOTOBHOCTb BECTH COBMECTHYIO JEATEIbHOCTH B
MHTEpecax Ipa)JIaHCKOro O0IIecTBa, y4acTBOBAThH B
CaMOYIIpaBJICHUU B o011eo0pa3oBaTeabHOM
OpraHU3alMK U IETCKO-FOHOLIECKUX OpraHu3alusiX;
- YMEHHUE B3aUMOJICMCTBOBaTh C COLMAJIbHBIMHY
MHCTUTYTaMU B COOTBETCTBHM C WX (DYHKIHMSIMHU U
Ha3HA4YCHHEM;

- TOTOBHOCTb K T'YMaHHTApHOM M BOJIOHTEPCKOH
NeATEIbHOCTH;

[MAaTPUOTUYECKOTO BOCIIUTAHHUS:

- chopMHpPOBAHHOCTH POCCUHCKON TpaskJaHCKOM
MJICHTUYHOCTH, NMAaTPUOTU3MA, YBAKEHUS K CBOEMY)
HapO/y, YyBCTBa OTBETCTBEHHOCTHU Iiepen Poaunon,
COpPJIOCTH 3a CBOM Kpai, CBOXO PoauHy, CBOM SA3BIK U
KYJIBTYDPY,
MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuu;

mponIoe n HaCTOsAIICE

- HCHHOCTHOC OTHOMICHUEC K TOCYJapCTBCHHBIM

CUMBOJIaM,  HUCTOPHYECKOMY W  NPHUPOJHOMY|

HaCJICIn0, IaMsATHHKaM,

MATEMaTUYECKON HAYKH.
- YMETh OIIEpUPOBATH MOHATUAMMU: CIIy4alHBIN OIBIT U CIy4allHOE
COOBITHE, BEPOSITHOCTD CIyYailHOTO COOBITHS; YMETh BBIUHCIISTH)

BCPOATHOCTDH C HCIIOJIBb30BaHHUCM rpaqmqecxnx METOJOB,

MPUMEHATH (OPMYJIbl CIOKEHUS U YMHOXEHHUS BEPOATHOCTEH,
KOMOMHATOpHbIE (akThl U (QOpMYJbl MPU PEUICHUH 3a7ady;
OLICHUBATh BEPOSTHOCTU pEANbHBIX COOBITUN; 3HAKOMCTBO CO

CHy‘I&ﬁHHMH BCIMYMHaAMH, YMCHHUE IMPHUBOJUTH IIPUMCPEL

[MPOABJICHUA  3aKOHa OONBIIMX YHCEI B IpUPOAHBIX U

OOIIIECTBEHHBIX SBJIEHUIX

TpaiuLUsIM HapOJOB
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Poccun, noctmkenusm Poccun B Hayke, HCKYCCTBE,
CIIOpPTE, TEXHOJIOTUSX U TPYAE;

- ujeliHas yoexXIIeHHOCTh, TOTOBHOCTh K CITY)KEHUIO
u 3ammre OtedecTBa, OTBETCTBEHHOCTb 3a €ro
Ccyne0y;

OCBOCHHBIC 06y‘laIOH_[I/IMI/IC$I MCKIIPCIMETHBIC

MOHATUA W YHUBCPCAJIBHBIC y‘le6HbIe ﬂeﬁCTBHH

(peryJiiTUBHBIE, II03HABATEIILHBIC,
KOMMYHHKATUBHBIE);

- CIOCOOHOCTh ux HCII0JIb30BAHUS B
[I03HABATEJIBHOW M COLMAIBHOW  IIPAKTHUKE,

TOTOBHOCTH K CaMOCTOSITEIIbHOMY IIJIAHUPOBAHUIO U
yueOHOI
y4e0HOTO  COTpYJHHYECTBa

OCYIICCTBJICHHUIO JCATCIIbHOCTH,

OpraHU3aIHH c
[eJarornYeCKUMH pabOTHUKAMH U CBEPCTHUKAMHU, K
Y4aCTHIO B MTOCTPOCHUH WHAUBUAYaIbHOM
00pa30BaTeIbHON TPAaCKTOPUHY;

- OBJIaJICHUE HABBIKAMH Y4eOHO-

M CCIIEI0BATEIBCKOM, MPOEKTHON U COLMAIIBHOU

OK 07 ConelicTBOBaTh
COXPAHEHUIO OKPYKArOIIei
Cpelbl, pecypcocOepekeHH IO,
[IPUMEHSITh 3HAHUSI 00
M3MEHEHUU KIUMaTa,
[IPUHIIMITBI OEPEKITMBOTO
[TPOM3BOJICTBA, 3PPEKTUBHO
EeliCTBOBATh B YPE3BBIYANHBIX
CUTYyaLUSIX

e TeTbHOCTH
- HE MpPUHUMAaTh [JEUCTBUS, NPUHOCAIIUE BpE]
OKpY>Karollen cpele;

- yMeThb MPOTHO3UPOBATh  HEOIArOMPUATHBIC

DKOJIOTUYECKHUE TOCIHEACTBUSA IPEAIPUHUMAEMBIX
NENCTBUMN, TPEAOTBPALATh UX;
- PACIIMPUTH ONBIT JEATEIBHOCTH SKOJOTHYECKOH|

HAITPABJICHHOCTH;

pa3palaTeiBaTh IUIaH pELIEHUs MpoOJIeMbl C
YYETOM aHajiM3a HMEIOUIMXCS MaTepUalbHbIX |

yMEeTh OIEPUPOBATh MOHATUSAMM: (YHKLUS, HeNpepbIBHAs
(GyHKLIMS, [POU3BOJAHAs, IepBOOOpa3Has,  OIpeesICHHBbIH
MHTETpaJI; yMETb HAXOAUTh IPOU3BOJIHBIE  DIIEMEHTapHBIX
(YyHKLIMH, UCIONB3Ysl CIPAaBOYHBbIE MaTepHajbl; UCCIEAOBaTh B
MpOCTEHIINX CiaydasX (YHKIMM Ha MOHOTOHHOCTh, HaXOIHUTh
HauOOJbIINE W HaMMEHbIIWE 3HAa4YeHHs] (DYHKIUMH;
c

CTPOUTH
rpaduxu
MaTeMaTH4ECKOTr0  aHaJIN3a;

MHOT'O4YJICHOB HUCITIOJIB30BaAHNEM

IMPOU3BOAHYIO

ammnapara

MIPUMEHSATH py

[PCHICHUN 3aaad Ha JABUXKCHUC, peuaTrb IMPAKTHUKOA

HEeMaTepUaIbHBIX PECYPCOB;

OPUCHTHPOBAHHBIC 3aJla4yd Ha HauOOJbIINE W HAWNMCHBIINE
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OCYHICCTBJIATDH HeHeHaHpaBHeHHBIﬁ ITOUCK]

[epeHoca CpelICcTB W CHOCOOOB  JICHCTBUSL B
podeccnoHABHYIO Cpeny;

- YMCTbH ICPCHOCUTHL 3HAHUA B IIO3HABATCIIBHYIO H
[IPAaKTHYECKYIO 00JIaCTH KU3HEICSITEIIbHOCTH;

- mpeliarath HOBBIE MPOCKTHI, OICHUBATh HMJICH C

[IO3UIMU HOBU3HbI, OPUTUHAJIBHOCTH, HpaKTquCKOfI

BHAYUMOCTH,
- JlaBaTb OLCHKY HOBBIM CHUTyallUssM, BHOCHUTDH
KOPPCKTHBBI B ACATCIIbHOCTD, OLICHUBATh

COOTBCTCTBHEC PE3YJIbTATOB LC/IAM

BHAYCHUsI, HA HAXOXKJCHHUE IIYyTH, CKOPOCTH U YCKOPEHHS,;
- YMCTb OICPUPOBATH IMOHATHUAMU: ABUIKCHUC B IMPOCTPAHCTBC,
o100HbBIe (PUTYPBI B MPOCTPAHCTBE; HMCIIOJIB30BAaTh OTHOIICHHE
[UIOIIAZe TMOBEPXHOCTEH W 00BEMOB MOAOOHBIX (uryp mpu
[PELLICHNY 3a]1a4;

- YMETb BBIYHCISTH T'€OMETPUYECKHE BEJIMYMHBI (IUIMHA, YTOII,
I01I1a1b, 00BEM, IIJIOMIAAb TOBEPXHOCTH ), UCTIONB3Ys H3yICHHBIC
(bOpPMYJIBI 1 METO/IBI

[1K 1.1. IIpousBOaUTH
[pa3MeTKy, COOpKY U YCTaHOBKY)|
OTIENbHBIX Y3JI0B U CUCTEM
neTaTeIbHBIX annapaToB.

FOTOBHOCTh M CIIOCOOHOCTh K 0Opa3oBaHMIO, B TOM
4KClie CaMOOOpa30BaHUIO, HA MPOTHIKCHUU BCCH
PKH3HH, CO3HATEIILHOE OTHOILICHHE K HEMPEPBIBHOMY
00pa3oBaHMIO Kak YCJIOBHUIO YCIICIITHOM
podeccnoHaATbHOM 1 OOMIECTBEHHON ACSITEILHOCTH
o0ImaTsCs

YMEHHE a

B3aWMO/IE€HICTBOBATh

IIPOJTYKTHBHO
rporecce
O3

COBMECTHOM

JPYTHX
3pHEKTHBHO]

B
JICATCIIBHOCTH, YUYHUTHEIBATH
Y4aCTHHUKOB 8 ACATCIIbHOCTH,

paspemiats KOHGIUKTHI

BJIaJICHUE HABBIKAMU HCIIOJIb30BAHUS T'OTOBBIX KOMIIBIOTEPHBIX
[porpamMm IpH pelIeHUN 3a/1a4

BJIaZICHUE YMEHUSIMHU COCTaBIICHUSI BEPOSITHOCTHBIX MOJEINIEU IO
[YCIIOBUIO 3a/layd M BBIUYMCIEHUS BEPOSTHOCTH HACTYIUJICHUS
COOBITHI, B TOM YHCJIE€ C TPUMEHEHHEM (OpPMYJI KOMOMHATOPUKY]
1 OCHOBHBIX TEOpPEM TEOPUU BEPOSTHOCTEW; HCCIEHOBaHUSA
CIIy4alHBIX BEJIMYUH 10 UX PACIPEIEICHUIO.

[1K 1.2. BeINOJHATHE OCHOBHBIE
OIEPALINH I10 CIIECAPHON
0OpaboTke aeraneii mo 8-11
KBAJIUTETY.

ODCTCTUYCCKOC OTHOUICHHUC K MHUPY,

n

BKJIO4as

PCTETUKY OBITa, HAYYHOTO TEXHUYECKOTO,
TBOPYECTBA, CIIOPTA, OOIIECTBEHHBIX OTHOIICHHUIA;

YMEHHE CaMOCTOSTEILHO OIEHHWBATh W NPUHUMATH
[pEIIeHNs, ONPEACISIONIUE CTPATETHIO TOBEACHHUS, C

Y4ETOM IPAKIAaHCKUX U HPABCTBEHHBIX LIEHHOCTEM;

c(OPMUPOBAHHOCTh TPEACTaBIEHUH 00 OCHOBHBIX TOHSATHUSX,
MIeSIX U METOIaX MAaTEMATUYECKOTO aHAJIN3a

c(hOpPMUPOBAHHOCTh YMEHUN MOJIETUPOBATh peajbHbIC CUTYAIUH,
iccIeaoBaTb  MOCTPOCHHBIE

MOJENIA,  MHTEPIPETUPOBATH|

[TOJTyYEHHBIN pe3yabTaT
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1.4. Ucnoab3oBanue yacoB BapuatuBHoi yactu IIIIKPC npodeccun

- 00bem oOpa3oBarTenbHOM porpammsl 340 4acoB, B TOM YUCIIE

- CyMMapHas yyeOHasi Harpy3ka BO B3aMMOJEHCTBUM ¢ IipenojasareneM 340 yacoB

B Tom umcne wacoB BapmatuBHOM uyactu y4yeOubix mukioB IIIIKPC mnpodeccun He
IIPEyCMOTPEHO

2. CTPYKTYPA U COJIEP)KAHUE YUEBHOM JUCIHUILIAHBI
2.1. O06beM yueOHOI JMCHMIIJIMHBI M BUABI Y4eOHOTr0 padoThl

Bun yueO6Hoii padoThl Oovem ¢
yacax*

O0bem 00pa3oBaTeIbHON NPOrpaMMBbl AU CHUIIIMHBI 340

B T.4. B JopMe NpPaKTHYECKOH MOATOTOBKH 300

B T.4.

OcHoOBHOe coep:xaHune 274

BT. 4..

TEOPETHYECKOE O0yUEeHHE 182

MPAKTUYECKUE 3aHATUSA 92

IIpodeccnoHAIBLHO-OPUEHTUPOBAHHOE COJAEPKAHME (comepRanue 56

NMPUKJIAJTHOT0 MOYJIAA)

BT. 4..

TEOPETHUECKOE 00yUeHUE

MPAKTUUECKHUE 3aHITHS 56

NuauBuayajibHbIi NPOEKT (0a/nem)**

KoncynbTanun 4

IIpome:xkyTouHasi aTTecTanus (IK3aMeH) 6




2.2. TemaTn4eckuii IJIaH U Co/lep:KaHMe y4eOHOH TUCHUILINHBI «MaTeMaTHKa»

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

HaumeHoBaHue pa3jie/ioB . Oo0bem dopmMupyemblie
" Tem OPUEHTHPOBAHHOE), JIA00PATOPHbIE U NPAKTHYECKHUE 3aHATHUS, IPUKJIATHOMI 4ACOB KOMITETCHIIHH
MOAYJIb (IPH HAJHYHH)
1 2 3 4
OcHOBHOE coJiepKaHNE
Pazgen 1. IloBTopenue 22
Kypca MaTeMaTHKU
OCHOBHOM IITKOJIBI
Tema 1.1 Cojnepxkanue ydeOHOro Marepuana
Lenp u 3anaun ba3oBble 3HaHUS ¥ YMEHUS MO0 MaTeMaTUKE B MPOPEeCCUOHAIBHON U B
MaTEeMaTHKH TIpU IIOBCE/IHEBHOM J1€ATEIbHOCTH.
OCBOCHMH CIIELUAIBHOCTH | KoMOMHUPOBAaHHOE 3aHITHE 2
Tema 1.2 CopepxaHue yueOHOro MaTepuala
Yucna v BBIYUCICHUS. JleiicTBuUS HaJl MTOJOKUTEIBHBIMUA U OTPUIATEIHLHBIMH YHCIAMH, OOBIKHOBEHHBIMH U
Bripaxkenus u JNECATHYHBIMH TPOOSMHU.
npeoOpa3oBaHus JleiicTBusi co creneHsiMu, (OpMYITbl COKPAIIEHHOTO YMHOXCHHSI. 2
KomOuHMpoBaHHOE 3aHATHE
Tema 1.3. [TpodeccnoHanbHO-OPHEHTHPOBAHHOE COAEPKAHME (COAEPKAHUE ITPUKIIATHOTO OK-01, OK-02,
[eoMeTpHs Ha IIOCKOCTH | MOMLYJIsA) OK-03, OK-04,
Bunel ninockux ¢Guryp v ux miomasis. OK-05, OK-06,
[TpakTHKO-OpUEHTHPOBAHHBIE 3aJ]aul B Kypce T€OMETPHH Ha IMIIOCKOCTH 2 OK-07
[1K1.1, 1.2
IIpakTyeckoe 3aHiITHE
Tema 1.4 Copneprkanue yueOHOTro MaTepuaa
ITponientHeie Beuucaenus | [IpocTeie MpoOIeHTHI, pa3Hble Coco0bl NX BhIYHCIeHHS. CI0KHBIE TPOIEHTEHI
[TpakTuyeckoe 3aHsTHE 4
Tema 1.5 Coneprxanue yueOHOro MaTepuasa
VYpaBHenus u HepaBeHCTBa | JIMHEWHBIC, KBaIpaTHbIE, APOOHO-IMHEIHbIE YpaBHEHHS 1 HEPAaBEHCTBA
IIpakTHueckoe 3aHsTHE 4
Tema 1.6 Coneprxanue yueOHOro MaTepuasa
Cucrembl ypaBHEHUHN U CriocoOsI penieHus CUCTEM JIMHEHHBIX ypaBHeHH. [lonaTus: matpuia 2x2 u 3x3,
HEPABEHCTB omnpenenurtens MaTpuisl. Metos "aycca. CuctemMbl HETMHEHHBIX YpaBHEHU. 6

CucreMbl HEpaBEHCTB
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KomOunupoBaHHoe 3aHsTHE

Tema 1.7
Bxo1HOI KOHTPOJIb

CopepxaHue yueOHOro Marepuaa

Brraucnenus u npeobpa3oBanus. Y paBHEHUsI M HEpaBEeHCTBa. | 'eomeTpus Ha

MJIOCKOCTH 2
KonTposnpHas pabota
Paznen 2 Ipsimbie u 20
IJIOCKOCTH B
IIPOCTPAHCTBE
Tema 2.1. CopepxaHue yaeOHOro Marepuaa
OcHOBHBIE NIOHATHUSA [Ipenmer crepeomerpun. OCHOBHBIE MOHATHUSA (TOUKA, ITPsIMAsi, INIOCKOCTb,
CTEpEOMETPHH. npoctpaHcTBo). OCHOBHBIE aKCHOMBI cTepeomeTpui. Ilepecekatomuecs, 2
PacnionoxxeHnue NpsAMBIX U | apajuiesbHbIE U CKpelIMBatoecs npsaMeie. [Ipu3Hak u cBOHCTBO
IJI0CKOCTEN CKpEIMBAOIMIUXCS NPIMbIX. OCHOBHBIE IPOCTPAHCTBEHHBIE (DUTYPBHIL.
KoM0uHnpoBaHHOE 3aHsTHE
Tema 2.2. CopepxaHue yaueOHOro MaTrepuana
IMTapamnensnocTs NpsMeIX, | [lapamnensubie npsMas U mwiockocts. Onpenenenne. [Ipusnak. CoiicTBa (¢
IIPSIMOM U TUIOCKOCTH, nokazarenbcTBoM). [lapannensable mnockoctu. Onpeaenenue. [Ipusnak. CBolicTBa
IIJIOCKOCTEN (c noka3zatesnbeTBOM). TeTpasap u ero anemeHTsl. [lapannenenumnesn u ero
anemeHThl. CBOMCTBA POTHBOIOIOKHBIX TPaHEH U AUaroHane napawienenumnena. | 6
IMocTpoenue ceuenuii. Pemenue 3amau. OK-01, OK-03,
OK-04, OK-07
KomOuHMpoBaHHOE 3aHATHE K11 1.2
Tema 2.3. CopepxaHue y9eOHOro Marepuaa B
[lepnieH IUKYISIPHOCTD [lepnennukynspuele npsimeie. [lapannensHblie npsiMble, TEPIEHANKYISAPHBIE K
MPSIMBIX, IPSIMOM U 10CcKOCTH. [IpHu3HaK NepneHuKyIIpHOCTH MPSIMON U TUIOCKOCTH.
IIJIOCKOCTH, IIOCKOCTEN [oxa3arensctBo. [lepnenaukynsap u HakinoHHas. [leprneHauKynspHbIe IIIOCKOCTH.
[Ipu3Hak nepnesauKyJIIpHOCTH IJIOCKOCTEN. [JokazarenbeTBo.
PaccTosiHMsI B IpOCTpaHCTBE 2
KomOuHMpoBaHHOE 3aHATHE
Tema 2.4. Coneprkanne y4eOHOT0o MaTeprana
Teopema o Tpex =
IePICHIMEYIPAX Teopema o Tpex nepneHAUKyIsApax. JlokazarenbcTBo. YTou Mexay npsaMon U 4
IUIOCKOCTBIO. YTOJI MEX/Ty MIIOCKOCTIMU
KomOuHupoBaHHOE 3aHsTHE
Tema 2.5. [TpodeccnoHabHO-OPUEHTHPOBAHHOE COJIepKaHUE (COJePKaHUEe MMPUKIIATHOTO
[TapannenbHele, MOJTyJIs)
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NEepPIEeHANKYIISPHBIE, Axcnomsl crepeomerpui. IleprneHIuKyaspHOCTb IPSIMOI U TIOCKOCTH,
CKPEILMBAOIINECS IPSIMbIE | MAPAIICIBHOCTD ABYX MPSAMBIX, IEPHIEHAUKYISIPHBIX IIJIOCKOCTH, 4
NEPIEHAUKYIIIPHOCTD IIJIOCKOCTEN
[TpakTiueckoe 3aHsATHE
Tema 2.6. CopepxaHue yaeOHOro Marepuaa
Pemenue 3anau. IlpsmMeie u | PacnionoxeHne NpsMBIX U TUIOCKOCTEH B MpOCcTpaHcTBe. [lepneH MKy IIpHOCTD U
IUIOCKOCTH B napaJyIeNIbHOCTh MPSAMBIX U TUIOCKOcTeH. CKpelurBalonecs npsMble
MIPOCTPAHCTBE KonTponbnas pabota 2
Paznen 3. Koopaunate! u 16
BEKTOPBI
Tema 3.1 Copneprxanue yueOHOro MaTepuaia OK-02, OK-03,
JlekapTOBBI KOOPAMHATEL B | JleKkapTOBBI KOOPJMHATHI B TpOCTpaHcTBe. [IpocTeiiume 3a1a4u B KOOPAUHATAX. OK-04, OK-07
npocrpancTse. Paccrosnue | PaccrosiHue Mexy IByMs TOUKaMH, KOOPAWHATHI CEPETUHBI OTPE3Ka 4 MK1.1, 1.2
MOHILY ZABYMA TOTKAMH. KombOunnpoBanHoe 3aHsaTue
Koopaunats! cepenHbl
OTpe3Ka
Tema 3.2 Cognepxkanne yaeOHOro maTepuana
Bekropsl B ipocTpancTBe. | Bektopsl B mpoctpaHcTBe. ClI0KEHHE U BBIUMTAHUE BEKTOPOB. Y MHOXKEHHE
VYT0I] MEXTy BEKTOPAMH. BeKTOpa Ha uncio. Komrranapueie BekTopbl. CKaIsipHOE MTPOU3BEACHNE BEKTOPOB.
CkansapHoe npousBelcHue | Pa3nokeHne BeKTopa Imo TpeM HEKOMIUIaHApHBIM BekTopaM. KoopanHatel BeKTOpa,
BEKTOPOB CKaJSIPHOE TIPOM3BE/ICHUE BEKTOPOB B KOOPIMHATAX, YTOJI MEXy BEKTOpaMu, yroin | 6
MEXy IPSIMOM U TIOCKOCTBIO, YOI MEXKAY MIIOCKOCTSIMU. Y paBHEHHE TUIOCKOCTH.
['eomeTpuueckuii cMbICH onpeneauTens 2x2
KomOuHMpoBaHHOE 3aHATHE
Tema 3.3 [TpodeccrnonanbHO-OpUEHTUPOBAHHOE COIEpIKaHUE (Co/lepKaHUE TIPUKIIATHOTO
[TpakTuko- MOJTyJIs)
OpPHEHTHUPOBAHHbIC 3a1aun | KoopanHaTHas INIOCKOCTh. Bbluncienne paccTosiHUM U Tolaiel Ha INIOCKOCTH.
Ha KOOPJMHATHON KosnyecTBeHHbIE pacyeThl 4

IIJIOCKOCTH

HpaKTI/ILIeCKOC 3aHATUC

Tema 3.4
Pemienue 3agau.
KoopanHatsl 1 BEKTOpBI

Conepxanue yq4eOHOro MaTeprasa

JlexapToBbI KOOpAMHATEI B IpOCcTpaHcTBe. BekTopsl B pocTpancTBe. CloXKeHUE U
BBIYMTAHUE BEKTOPOB. Y MHOKEHHE BEKTOpA Ha 4ucio. KoMIsmaHapHbIE BEKTOPHI.
CkansipHO€E ITPOU3BENEHNE BEKTOPOB. Pa3nokeHne BEKTopa 1o TpeM
HEKOMIUTaHAapHbIM BekTopam. [IpocTeimme 3anaun B koopauHaTax. KoopauHaTsl
BEKTOpA, PACCTOSIHUE MEKy TOYKAMH, KOOPAMHATHI CEPEIUHBI OTPE3KA, CKAIIPHOE
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IIPOU3BEICHUE BEKTOPOB B KOOPAMHATAX, YTOJI MEKIY BEKTOPAMHU, YTOJI MEXKIY
IPSIMOM U INIOCKOCTBIO, YTOJI MEXKAY INIOCKOCTSMHU

KontponpsHas padora

Pasnen 4. OcHOBEI 42
TPUTOHOMETPHH.
Tpuronomerpuueckue
byHKIIMU
Tema 4.1 Cogepkanne y4eOHOro Mareprasa
Tpuronomerpuyeckue Panuannas mepa yria. [ToBopoT Touku BOKpyr Hadaja koopaunHat. OnpezeneHue
(yHKLMY IPOU3BOJBHOIO | CHHYyCA, KOCHHYCa, TAHI'€HCA M KOTAHIeHCa. 3HAKU CUHYCa, KOCUHYCa, TAHI'CHCA U 4
yria, uncna. Paqpannas u | KoTaHTeHca Mo YeTBEPTSIM. 3aBUCUMOCTh MEXYy CHHYCOM, KOCHHYCOM, TAHT€HCOM
rpagycHas Mepa yria Y KOTAaHT€HCOM OJIHOT'O M TOTO K€ yIia

KomM0uHnpoBaHHOE 3aHsTHE
Tema 4.2 CopepxaHue yaueOHOro MaTepuana
OcHoBHbIE Tpuronomerpuueckue ToxaecTsa. CHHyC, KOCUHYC, TAHT€HC M KOTAaHI'€HC YTJIOB O
TPUTOHOMETPUYECKHE u - o. Dopmyisl IpUBEIEHUS 4
TOXECTBA. KoM6unupoBanHoe 3aHsTHe
DopmyIbl IPUBEICHUS
Tema 4.3 Cojepkanue ydeOHOro Marepuana
Cunyc, xocunyc, Tanrenc | Cymma u pa3HOCTh CHHYcOB. CyMMa M pa3HOCTh KOCHHYCOB. CHHYC M KOCHHYC
CYMMBI U Pa3HOCTH ABYX JBOIHOrO yria. @opMyiibl MOJIOBUHHOTO yria. [IpeobpazoBanusi CyMMbI
yTJIOB TPUTOHOMETPUUYECKUX (PYHKLUH B IPOU3BECHUE U MIPOU3BEICHUS B CYMMY. 8
CuHyC 1 KOCHUHYC Boipakenue TpuroHomMeTpuyeckux (pyHKUUN Yepe3 TaHT€HC TTOJIOBUHHOTO
asorHoro yria. opmyinel | aprymenTa. [IpeoOpa3oBaHus NpocTeHIINX TPUTOHOMETPUYECKUX BhIPasKEHHI
MIOJIOBUHHOTO yTja KomM6uHmnpoBaHnHoe 3aHsTHE
Tema 4.4 Cogepkanne ydeOHOro Marepuana
@OyHKIUHU, UX CBOWCTBA. OO6nacTh onpeneneHuss 1 MHOKECTBO 3HaueHUH QyHKImi. YETHOCTD, HEUETHOCTD,
Crioco0nl 3a1aHus nepuoandHOCTh PpyHKIKN. CriocoObl 3ajaHus] PYHKIMMA 2
byHKIUH KomOuHupoBaHHoe 3aHsTHE
Tema 4.5 Cogepkanne y4eOHOro MaTeprana
Tpuronomerpuyeckue OO6nacTp onpeneneHuss 1 MHOXKECTBO 3HAUEHUH TPUTOHOMETPUUYECKUX (DYHKIINH.
(GyHKIINH, UX CBOWCTBA U YETHOCTD, HEYETHOCTD, IEPUOANIHOCT TPUTOHOMETpUUeCKUX (yHKImi. CBoMCTBA | 2

rpaduxu

u rpaduku QyHKIMHA y = cos X, y =sin X, y =tg X, y = ctg X.

KOM6I/IHI/IpOBaHHOC 3aHATHUC.

OK-01, OK-02,
OK-03, OK-04,
OK-05, OK-06,
OK-07
I1K1.1,1.2
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Tema 4.6 Copneprxanue yueOHOro MaTepuasa

[TpeoGpazoBanue Cxarue u pacTsbkeHue rpaguKOB TPUTOHOMETPHYECKUX (DYHKIMHA.

rpauKoB [IpeobpazoBanue rpauKOB TPUTOHOMETPUYECKHUX (PYHKIUH
TPUTOHOMETPHYECKUX [IpakTHyeckoe 3aHsTHE

byHKIUH

Tema 4.7 [IpodeccronanbHO-OpHEHTHPOBAHHOE COJEPIKaHKE (CoIepKaHNE TPUKIATHOTO
Onucanue MOYJIs1)

MPOMU3BOACTBEHHBIX Hcnonp30Banue CBOWCTB TPUTOHOMETPUYECKUX (YHKIHHA B TPO(HECCHOHANTBHBIX

MPOIIECCOB C TOMOILBIO
rpadukoB GyHKIMI

3agadax

HpaKTI/I‘ICCKOC 3aHATUC

Tema 4.8

Cojnepxkanue ydeOHOro Marepuana

ObpatHbie OO0parHble TpuroHomerpuyeckue GyHkiun. X cBolicTBa U rpaduKu
TPUTOHOMETPUYECKHUE

byrKIn KomOuHMpOBaHHOE 3aHATHE

Tema 4.9 Cojepkanne ydeOHOro Marepuana

Tpuronomerpuyeckue VYpaBHeHUE cOs X = a. YpaBHEHHE Sin X = a. YpaBHEHHE tg X = a, ctg X = a.

YPaBHEHUs U HEPABEHCTBA

Penienyrie TpUroHOMETPUYECKUX YPAaBHEHUI OCHOBHBIX THUIIOB: IIPOCTEUILINE
TPUTOHOMETPUYECKUE YPABHEHM S, CBOASAIINECS K KBaIPAaTHBIM, pelIacMble
pa3I0KEHUEM Ha MHOKUTENH, OHOPOIHBIE.

[IpocTeiimme TpPUroHOMETPUYECKHE HEPABEHCTBA

KOM6I/IHI/IpOBaHHOC 3aHATHUC.

Tema 4.10 Cojepkanne ydeOHOro Marepuana

Cuctemsl CucTeMbl IPOCTEHIINX TPUTOHOMETPUUECKUX YPaBHEHUI
TPUTOHOMETPUUECKHUX KomOunupoBanHoe 3aHsTue

ypaBHEHUH

Tema 4.11 Cojeprkanne ydeOHOro MaTepuana

Pemenue 3a1a4. OCHOBBI ITpeoOpa3oBaHue TPUrOHOMETPUUECKUX BbIpakeHUil. Perenune
TPUTOHOMETPHH. TPUTOHOMETPHUYECKUX YPABHEHUH M HEPABEHCTB B TOM YHCJIE C MCIIOJIb30BaHUEM
Tpuronomerpuueckue CBOWCTB (pyHKLIHUH.

GyHKITIU KonTponbhas pabota

Paszgen 5.

KommuiekcHble yncna

Tema 5.1 Cogepkanne y4eOHOro MaTepurana

KoMmnnekcHbie unciia

IIoHsATHE KOMILIEKCHOTO YHCIa. COHpH)KCHHBIe KOMIIJICKCHBIC YHUCJIda, MOAYJIb U
APTYMCHT KOMIIJICKCHOT'O YHCJIa. d)opMa 3aIllMCHU KOMIIJICKCHOT'O YHCJia
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(reoMeTpuyeckas, TPUTOHOMETpUYECcKasi, anredpandeckas). Apudmernueckue
JIEMCTBUS C KOMIUIEKCHBIMU YHCJIAMU

KomOunupoBanHoe 3anstue

Tema 5.2 Cogeprkanne ydeOHOro Marepuasa
[Ipumenenue BrinosiHeHME pacyeToOB ¢ MOMOLIBI0 KOMIUIEKCHBIX yucen. [Ipumepsl
KOMIUIEKCHBIX YHCEI VICII0JIb30BaHUsI KOMIUIEKCHBIX YHCEI 4
[IpakTuueckoe 3aHsATHE
Paznen 6. [IpousBogHast 36
¢byHKINH, ee TPUMEHEHNE
Tema 6.1 Cojepkanne ydeOHOro Marepuana
[TonsiTvie TPOU3BOIHOM. OnpezneneHye 4UCIOBOM MOCIEI0BATEIBHOCTH U CIIOCOOBI ee 3afanus. CBoiicTBa
®opmyIbl U IpaBUiIa YHUCJIOBBIX IOCIeA0BaTeNbHOCTEN. OmnpeneneHue npeaena nociae 0BaTeIbHOCTH.
auddepeHIpoBaHUSL Beruucnenue npenenos nociegoBatensHocteil. [Ipenen pynkuun Ha 2
6eckoneunoctu. [Ipenen ¢pynkuuu B Touke. [Ipupamenne aprymenta. [lpupamenne
bynkuuu. 3anaun, IpUBOIAIINE K HOHATHIO POU3BOAHOMN. OnpeneneHue
IPOU3BOJIHON. AJITOPUTM OTBICKaHHs IPOU3BOAHOMN
KomOuHMpoBaHHOE 3aHATHE
Tema 6.2 Copneprxanue yueOHOro MaTepuaia OK-01, OK-02,
IIpon3BoHBIE CyMMBI, Dopmyinsl quddepennmponanus. [Ipasuna nupdepeHupoBanms 4 OK-03, OK-04,
pasHocTu npousBenieHus, | IIpakTHUecKOe 3aHsATHE OK-05, OK-06,
4acTHOTO OK-07
Tema 6.3 Cogepkanne ydeOHOro Marepuana MK1.1,1.2
IIpousBoaHsbie Onpenenenue cnoxxHoi pyHkumu. [IponsBoHast TPUTOHOMETPHUECKUX (DYHKIIUH.
TPUTOHOMETPUUECKUX [IpousBoiHas cioxkHON QYHKIIMU
¢bynkuuit. [IponsBoanas IIpakTrueckoe 3aHsATHE 4
CJI0KHOU (DYHKIIUU
Tewma 6.4 Cogepxanue yaueOHOT0O MaTepuana
llonsTre O [Tonsarue nenpepriBHOM yHkIMK. CBOIcTBa HenpephIBHOHN QyHKIMH. CBSI3b
HENPEPbIBHOCTH (PYHKIUH. 2

Mertoa nHTEpBaANIOB

MEX1y HETPEPHIBHOCTHIO U U hepeHIINPYyeMOCThI0 QYHKIIUU B TOUKE. AJITOPUTM
pEILIEHUs] HEPABEHCTB METO/I0M UHTEPBAJIOB

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 6.5
I'eomerpuyeckuii u

Cogepkanne ydeOHOro MaTepurana

['eomeTprueckuii cMbICT MPOU3BOJHON (QYHKIIMH — YITIOBOM K09 HUIIMEHT
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(bu3HUYECKUN CMBICTT

KacaTeJIbHOH K TpaduKy GyHKIUHU B TOUKE. Y paBHEHHE KacaTeJIbHOH K rpaduky

MIPOU3BOTHOM GbyHKIMH. AJTOPUTM COCTABIICHUS! YpaBHEHHS KacaTelbHOM K rpaduKy QyHKIMH
y=f(x) 4
[TpakTiueckoe 3aHsATHE

Tewma 6.6 CopepxaHue yaeOHOro Marepuaa

DU3UYECKUI CMBICIT dusndeckuit (MEXaHHYECKHI) CMBICI MPOU3BOIHON — MTHOBEHHAs! CKOPOCTH B

MIPOU3BOTHON B MOMEHT BpemeHu t: v =S’ ()

npodeccroHalIbHbBIX [IpakTiueckoe 3aHsATHE 2

3aj1a4ax

Tema 6.7 Cogepkanue ydeOHOro Mareprasa

MonoToHHOCTb QyHKIUH. | Bo3pacranue u yObiBaHHEe YHKIIUH, COOTBETCTBHE BO3PACTAHUS M YOBIBAHUSI

Touku skcTpemyma GbyHKIIMY 3HaKy pou3BoAHOM. [ToHATHE MPOU3BOIHON BBICIIETO MOPSIKA,
COOTBETCTBHUE 3HAKa BTOPOI IIPOU3BOIHOMN BBIIYKJIOCTH (BOTHYTOCTH) QYyHKIMK Ha | 4
oTpeske. 3a1a4yl HA MAaKCUMYM U MUHUMYM. [[oHsITHE acCUMIITOTHI, CIOCOOBI X
oTpenieNieHus. AJTOPUTM HUCCIIEA0BaHUS (PYHKIIUN U TOCTPOSHHS ee rpaduka ¢
MOMOIIBbIO TPOU3BOAHOMN. J[poOHO-TMHEeHAs PyHKINS
KomOunmnpoBanHoe 3anstue

Tema 6.8 Coneprxkanue y4eOHOro Matepuana

Hccnenoanmne GpyHkumii u

OCTpOEHHE rPadHKOB HccnenoBanue GyHKIIMM HAa MOHOTOHHOCTB M ITOCTPOEHHE I'pauKOB. 4
[IpakTrueckoe 3aHsTHE

Tema 6.9 Haubosnbiiee u Copneprxanue yueOHOro MaTepuasa

HAMMEHbBIIIEE 3HAYEHUS Haxoxnenne HanOobIIero 1 HAMMEHBIIETO 3HaUYeHUH (DYHKIIHM, TOCTPOCHUE

byHKIIUU rpaMKOB MHOTOWICHOB C UCIOJIb30BAHUEM alllapaTa MaTeMaTHUYECKOTO aHaIN3a 2
KomOunmnpoBanHoe 3ansTre

Tema 6.10 [IpodeccrnonanbHO-OpUEHTUPOBAHHOE COIepIKaHUE (CollepKaHUe TPUKIIATHOTO

Haxoxnenne MOJTyJIs)

ONTUMAaJIBHOrO pesyiabraTa | HanMeHbliee u Haubosblee 3Ha4eHne pyHKIUU 6

C MOMOIIBO MPOM3BOAHON | [IpakTHYECKOE 3aHSTHE

B NMPAKTHYECKUX 3a7a4ax

Tema 6.11 Coneprxanue yueOHOro MaTepuasa

Pemenne 3anau. ®opmynsl 1 npaBuia 1uddepenuuposanusd. Mcenenopanne GyHKINN ¢ TOMOIIBIO

[Tpoussoanas QyHkimy, ee | npon3BoaHoi. Hanbombliiee 1 HauMeHblIee 3HaYCHHsT QYHKIIUH 2

MIpUMEHEHNE KonTponbHas paboTa

Pasnen 7. 46 OK-01, OK-02,
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MHoOrorpanHukHu 1 tesa

BpAILICHUS
Tema 7.1 CopepxaHue yaeOHOro Marepuaa
Bepuunsl, pedpa, rpaHu [TonsiTue MHOTOTpaHHUKA. Ero s3neMeHTsl: BepuinHbl, pedpa, rpanu. J{uaronanib.
MHOTOTpaHHHUKA Ceuenue. Boinykiible M HEBBITYKJIbIE MHOTOI'PaHHUKH

KomOuHMpoBaHHOE 3aHATHE
Tema 7.2 CopepxaHue yaeOHOro Marepuaa
ITpusma, ee [Tonsitue npusmel. Ee ocHoBaHus 1 00KoBbIE TpaHu. BricoTa npusmsl. [Ipsamas u

COCTaBJIAIOIINE, CCUCHHUC.

[Ipsimas u npaBUIbHAS
MIPU3MBI

HakJIOHHas npusMma. [IpaBuiibHas npusma. Ee ceuenue

KomOunupoBanHoe 3anstue

Tema 7.3
[Tapannenenunen, Kyo0.
Ceuenue kyb0a,
napaJuleenueaa

CopepxaHue yaeOHOro Marepuana

[Mapannenenurmen, CBOMCTBAa MPSIMOYTOJIBHOTO Mapajuienenumnena, kyo. CeueHue
Ky0a, mapajuienenumne/ia

KOM6I/IHI/IpOBaHHO€ 3aHATHUC

Tema 7.4
[Iupamuna, ee

COCTaBJIAIOIINE, CCUCHHUC.

[IpaBunbHas nmupaMua.
YcedeHHnas nupamMuaa

Cojepkanue ydeOHOro Marepuana

[Tupamuna u ee snementsl. Ceuenue nupamusl. [IpaBuiabHas nupamuaa.
VYcedenHas nupamuia

KomOunupoBanHoe 3anstue

Tema 7.5
bokosasg u monHas
MOBEPXHOCTH MPU3MBI,

CopepxaHue yaeOHOro MaTepuana

[Tnomaap O0KOBOW M MOJTHOW MOBEPXHOCTU NPU3MBI, MUPAMUIbI

KOM6I/IHI/IpOBaHHOC 3aHATUC

U PAMH/TBI
Tema 7.6 Copneprxanue yueOHOro MaTepuasa

CummeTtpus B KyOe, CummeTpusi OTHOCUTEIBHO TOYKHU, TIPSIMOH, TIIOCKOCTH. CUMMETpus B KyOe,
napajulesienunese, napajiesienuneae, mpusmMe, mupamuie

IIpU3Me, MIpaMuIe

KomOunnpoBanHoe 3anstre

Tema 7.7
IIpumepsl cuMmMmeTpuii B
npodeccun

[TpodeccnoHaTbHO-OPHEHTUPOBAHHOE COICpKaHKE (COIepIKaHNEe TIPUKIIATHOTO
MOJTYJIs1)

CumMeTpHs B IPUPOJE, APXUTEKTYpE, TEXHUKE, B OBITY

HpaKTI/ILIeCKOC 3aHATUC

Tema 7.8
IIpaBunbHbBIE

Cogepkanne ydeOHOro MaTepurana

Ilonsarue IIPpaBUJILHOI'O MHOTOT'paHHUKA. CBoiicTBa IpaBHUJILHBIX MHOTOTPAHHHUKOB

OK-03, OK-04,
OK-05, OK-06,
OK-07
I1K1.1,1.2
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MHOT'OTPaHHUKHU, UX
CBOICTBa

[IpakTrueckoe 3aHsaTHe

Tema 7.9
Hunmunap, ero
coctasirtroniue. CeyeHnue

Conepkanue yaeOHOro MaTeprasia

[ununnap u ero sneMeHTsl. CeueHne NUauHApa (MapauieibHoe OCHOBAHUIO U OCH).

Passeprka muimHIpa

WINHAPA KoMOnHMpOBaHHOE 3aHATHE
Tema 7.10 [IpodeccronabHO-OPHUEHTHPOBAHHOE COJIEpIKAHUE (COIepPIKaHNEe TIPUKIIATHOTO
Konyc, ero MOTYJIsT)

coctasirtroniue. Ceyernue
KOHYca

Konyc u ero sanementsl. CeueHue konyca (mapaajieibHOe OCHOBAHUIO U
poXoJIslIee Yepe3 BepIIMHY), KOHHYeCKHne ceueHus. Pa3BepTka KoHyca

KOM6I/IHI/IpOBaHHO€ 3aHATHUC

Tema 7.11

Y cedeHHBbI KOHYC.
CeueHure yCeUeHHOTO
KOHYca

Cojepkanne ydeOHOro Marepuana

Yceuennslii konyc. Ero oOpasyromiast u Beicota. CeueHue yceueHHOIo KOHyca

KomOunupoBanHoe 3anstue

Tema 7.12
[Iap u cdepa, ux ceueHus

Cojepkanue ydeOHOro Marepuana

Hlap u chepa. Bzanmuoe pacnonoxenue cepsl u miockoctd. CedeHue mapa,
chepbl

KOM6I/IHI/IpOBaHHO€ 3aHATHUC

Tema 7.13

IToustre 06 00BEME TENA.
OrHomeHre 00HEMOB
MMOTOOHBIX TEI

Cojepkanne ydeOHOro Marepuana

[Tonsatue 06 o6veme Tena. O0BeM Kyda B MPSIMOYTOJIBHOTO MapajUieenumea.
O6wem npu3msbl U nUAMHAPA. OTHOLIEHHE 00BEMOB MOAOOHBIX Tell.
['eomeTpuueckuii cMbICI ONpeneanTes 3-ro NopsaKa

HpaKTI/IquKOC 3aHATUC

Tema 7.14
OO0BeEMBI U ILIOMIAIN
ITOBEPXHOCTEH TEN

Coneprkanue y4eOHOro MaTepuana

O6mwembl nupamu bl U KoHyca. O6bvem mapa. [1nomanu noBepxHocTel Ten

KomOunnpoBanHoe 3ansTre

Tema 7.15 Coneprxanue yueOHOro MaTepuasa

KomOunammn KomMOuHammm reoMmeTprudeckux Tei

MHOTOI'PaHHHUKOB U TeJ [IpakTudeckoe 3ansaTHe

BpaIeHHS

Tema 7.16 Copneprxanue yueOHOro MaTepuaa

I'eomeTpuueckue Hcnonp3oBanne KOMOMHAIIMI MHOTOTPAHHUKOB | TEJ BPAIICHHS B TIPAKTHUKO-

KOM6I/IHaI_II/II/I Ha MMPAKTHUKE

OpPUCHTHUPOBAHHBIX 3aJa4aX
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[IpakTrueckoe 3aHsTHE

Tema 7.17
Pemenue 3agay.

CopepxaHue yueOHOro Marepuaa

O0beMbl U IIJIOLIAAN TOBEPXHOCTH MHOTOTPAHHUKOB U TEJ BPAIICHUSI

MHOrorpaHHUKH U Teia KonTponbnas pabota 2
BpallleHUs
Pasnen 8. 14
ITepBooOpasnas GpyHKIMH,
ee MpuMeHEeHHe OK-01, OK-02,
Tema 8.1 CopepxaHue yaeOHOro Marepuaa OK-03. OK-04
[TepooOpasHas pyHKIMU. | 3amada 0 BOCCTAHOBICHUH 3aKOHA JBHIKCHHUS 110 U3BECTHOM cKopocTH. [ToHsTHE OK-0 5’ OK-06’
[IpaBuiia HaxOXAEHUS uHTEerprupoBaHus. O3HaKOMIICHHE C TIOHSATHEM HHTErpaia ¥ MepBooOpa3sHON s OK-07’ ’
epBOOOPa3HBIX dbyukun y=f(x). Pemenue 3a1a4 Ha cBSA3b EPBOOOPA3HOMN U €€ TPOU3BOTHOM, K11 1.2
BBIYMCIIEHUE TIEPBOOOPA3HOMN Ul AaHHOU GyHKIwMK. Tabnuia Gpopmyi s o
HAXO0XJIeHUs NepBooOpasHbIX. M3ydyeHne npaBuiia BEIYMCICHUS IEPBOOOpa3HON 2
[IpakTrueckoe 3aHsTHE
Tema 8.2 Copepxanue yaeOHOro Marepuana
I1nomans KpUBOJMHEWHONW | 3amauu, MPUBOIAIINE K TIOHATHIO ONPEACICHHOTO MHTETpalia — O BEIYUCICHUH
Tpaneuuu. Popmyna IJIOIIA Y KPUBOJIMHENHON Tpalleluy, O IepeMeleHnH ToUku. 1lonsatue
Hrerotona — Jleitbuuiia onpeneaEHHoro uHTerpaiga. ['eoMeTpudeckuii 1 GU3HIECKU CMBICIT
onpeneneHHoro uuterpaita. opmyna Herotona— JleiiOuuia 2
KomOuHMpoBaHHOE 3aHATHE
Tema 8.3 Cojepkanne ydeOHOro Marepuana
Heonpenenennslii n IloHsiITHE HEONPEIeIEHHOTO UHTErpasa
OTpEJICNICHHBI MHTETpalbl | KoMOMHMPOBaHHOE 3aHSTHE 2
Tema 8.4 Cogepkanne ydeOHOro Marepuana
[Tonsarue 06 ['eomMeTpuyecKnii CMBICH ONPEAECIIEHHOI0 UHTErpalia
OMpe/ICICHHOM HHTErpane | KomMOMHUPOBAaHHOE 3aHATHE 2
Kak IJI01au
KPHUBOJIMHENHOHN Tpanenuu
Tema 8.5 [IpodeccronanbHO-OpUEHTHPOBAHHOE CO/IEPKaHUE (CoJiepKaHNe MPUKIATHOTO
OnpeneneHHblil MHTErpal | MOIYJIs)
B KU3HU I'eomeTrpuueckuii cmbica onpeneneHHoro uarterpana. ®opmyna HerotoHa -
JleliOHMIIA.
Pemienue 3a1ay Ha MpUMEHEHHE UHTETpaa JUIsS BRIYUCIECHUS (PU3UMUECKUX BETUIHH
W TUIOmaae i 4
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[IpakTrueckoe 3aHsTHE

Tema 8.6
Pemenue 3agay.

CopepxaHue yueOHOro Marepuaa

ITepBooOpasnas pynkuuu. [IpaBuna HaxoxIeHUs mepBooOpa3Hbix. Ee mpuMeHnenune

ITepBoobpasnas dynkuun, | KonrponbHas pabora 2
€€ NPUMEHEHUE
Pasnen 9. 16
CreneHu 1 KOpHHU.
CrenernHas GyHKIUS
Tema 9.1 Copepxanne yaeOHOro Marepuaa
Crenennas QyHKuus, €€ IToHsiTHE KOPHS N-0M CTENEHU U3 IEUCTBUTEIBHOTO Yuciaa. OyHKIUU Yy = Vx ux
CBOUCTBA cBoiicTBa 1 rpaduku. CBOHCTBA KOPHS N-0il CTENICHU

[TpakTHueckoe 3aHsATHE 4
Tema 9.2 Cojepkanne ydeOHOro Marepuana
[Ipeobpa3zoBanue [TpeoOpazoBaHre UPPAIIMOHATLHBIX BBIPAKECHUIH
BBIPOKCHHIT C KOPHSMH N- | TIpakTHUECKOE 3aHATHE 4
Oif cTeneHu
Tema 9.3 Cosiepkanue yueOHOro MaTepuasa OK-01, OK-02,
CBoiicTBa CTENEHU C [TonsiTre cTeneHu ¢ TOOBIM pallMOHAIBHBIM MOKa3aTeneM. CTeneHHble QyHKIUY, OK-03, OK-04,
paIMOHAIbHBIM WX CBOMCTBA M TpaduKu OK-05, OK-07
JeWCTBUTENBHBIM KomOuHmnpoBaHHoe 3aHsATHE 2
MOKa3aTesIMU
Tema 9.4 Copneprxanue yueOHOro MaTepuasa
Pemenne PaBHOCWIBHOCTD HpPALIMOHAIIBHBIX YPABHEHUN U HEPABEHCTB. MeTOIBI NX
UppalMOHATEHBIX peuieHys. Pemenne nppaloHaJIbHBIX YpaBHEHHH U HEPaBEHCTB
YPaBHEHUH U HEPABEHCTB | KOMOMHHMPOBAHHOE 3aHSTHE 4
Tema 9.5 Cojeprkanne ydeOHOro MaTepuana
Crenenu v KOpHHU. Onpenenenue creneHHol ¢pyHKIuU. Mcnonb3oBaHNe ee CBOMCTB NP PEIIEHUN
CrenenHast QyHKIUSA yYpaBHEHHIA U HEPABEHCTB 2

KonTponbhas pabota
Paszgen 10. [TokazarenpHas 18
ymici OK-01, OK-02,
Tema 10.1 Cogepkanne ydeOHOro MaTeprana OK-03. OK-04
[TokaszarenpHas QyHkuus, | CTeneHb ¢ MPOM3BOJILHBIM JICHCTBUTEIBHBIM MTOKa3aTeaeM. OnpeaeneHue OK-0 5: OK-07’

€€ CBOICTBA

noka3areibHON (YHKIMH, €€ CBOMCTBA U rpaduK. 3HAKOMCTBO C IPUMEHEHUEM
nokaszarenabHON QyHKIMK. Perenue nokaszaTelbHbIX YpaBHEHHH QyHKIIMOHAIBHO-
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rpau4ecKUM METOJIOM

KOM6I/IHI/Ip0BaHHOC 3aHATUC

Tewma 10.2
Pemrenne nokazarenbHbIX
YpPaBHEHUI U HEPABEHCTB

Conepkanue yaeOHOro MaTepraia

Penrenne mmoka3aTebHBIX ypaBHeHI/Iﬁ MCTOAOM ypaBHHUBaHUA HOK&?)&TGJ'ICFI,

METO/IOM BBEJICHUSI HOBOW NMEPEMEHHOH, (DYHKIIMOHATBHO-TPAQUIECKUM METO/IOM.

Penienne nokaszareabHbIX HEPABEHCTB 8
[IpakTuueckoe 3aHsATHE
Tema 10.3 Copepxanne yaeOHOro Marepuaa
Cucremsl oKa3aTeNnbHbIX | PelieHue cucTeM mokas3aresibHbIX ypaBHEHHH
YpaBHEHUU KoM0uHMpoBaHHOE 3aHsTHE 4
Tema 10.4 Copepxanue yaueOHOro MaTrepuana
Pemenne 3anay. Pemenne nokasarenbHbIX ypaBHEHUN METOJIOM YPABHUBAHMUS II0KA3aTeNeN U
[TokaszatenbHas GYHKIMS | METOOM BBEICHHS HOBOW MEPEeMEHHOM. PellieHne moka3areIbHbIX HePaBeHCTB
KonTponsHas pa6ora 2
Paznen 11. Jlorapudmer. 28
Jlorapudmuaeckas
byHKIHUSA
Tema 11.1 Copepxanue yueOHOro Marepuana
Jlorapudm yucna. Jlorapudwm gucna. JlecaTHIHBIA U HATYPATBHBIN JTOrapu(MBI, YUCIIO €
JecATHYHBIN 1 Kom6uHupoBaHHoe 3aHsTHE
HaTypaJIbHBIHN JIOTapuU(PMBL, 4
4HCIIO0 €
Tema 11.2 Cognepkanne yaeOHOro mMaTepuana
CaoiicTBa norapudmos. Cgoiictpa norapudmon. Onepanus JorapuGMupoBaHusl. OK-01, OK-02,
Onepanus KoMOMHHPOBaHHOE 3aHSTHE 4 OK-03, OK-04,
Jorapu(pMUpOBaHUS OK-05, OK-07
Tema 11.3 Cojepkanne y4eOHOro Marepuana [K1.1,1.2
Jlorapudpmuueckas Jlorapugmuueckas QyHKIUS U €€ CBONCTBA
¢byHKIUS, ee CBOICTBa Kom6uHMpoBaHHOE 3aHATHE 4
Tema 11.4 Cogepxanue yaeOHOTO MaTepuana
Pemenne [Tonsarue norapudpmudeckoro ypasueHus. Oneparus noTeHuupoBanus. Tpu
HOFapH(bMqueCKHX OCHOBHBIX METO/Ia pEeUICHHs] IOTapU(PMUUECKUX YpaBHEHUI: (YyHKIIMOHAIBHO-
YPAaBHCHHUH W HCPABCHCTB | 1ya dhreckmif, METOT TOTEHITMPOBAHHS, METO, BBEICHUS HOBOIT IIEPEMEHHOIA. 8

Jlorapudmuaeckue HepaBeHCTBA

KOM6I/IHI/IpOBaHHOC 3aHATHUC
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Tema 11.5 Copneprxanue yueOHOro MaTepuasa
Cucremsl AJNTOPUTM pellIeHUs] CUCTEMbI YpaBHEHH. PaBHOCHIIBHOCTH JIOTapu(pMUUECKUX
JorapupMHUUECKUX yYpaBHEHHI U HEPABEHCTB
YpaBHEHHUU Komb6uHMpoBaHHOE 3aHATHE 2
Tema 11.6 [IpodeccronanbHO-OPHUEHTHPOBAHHOE COJIEpIKAHUE (COIepPIKaHNE TIPUKIIATHOTO
Jlorapudmel B ipuposie 1 | MOJYJIsA)
TEXHHUKE [Tpumenenue norapudma. Jlorapudmudeckas cnupais B npupoze. Ee
MaTeMaTHYeCKHUe CBOMCTBA 4
[IpakTHyeckoe 3aHsATHE
Tema 11.7 CopepxaHue yaeOHOro Marepuaa
Pemenue 3anay. Jlorapudmuueckas ¢pyHkius. Penienrne npocTeimmx morapuMuaeckux
Jlorapugmsi. ypaBHEHHH 2
Jlorapudmudeckas KoHTposbHas padota
byHKIUS
Pasznen 12. 10
MHosecTBa. DIeMEHThI
Teopuu rpados
Tema 12.1 Cojepkanue ydeOHOro Marepuana
MHoxecTBa [Tonsitue Muoxkecta. [lonMuoskecTBo. Onepanuu ¢ MHOKECTBAMU
KOMOMHMPOBAHHOE 3aHSATHE 2
Tema 12.2 [TpodeccrnonanbHO-OPUEHTUPOBAHHOE COJIEpKaHKe (CoiepKaHue MTPUKIIATHOTO
Omnepanuy ¢ MHOKECTBAMH | MOJTYJISI)
Omneparnyu ¢ MHOKeCTBaMH. Perrenne npukiraHpIx 3a1a4
[TpakTHyeckoe 3aHsTHE 2
Tema 12.3 Cojepkanne y4eOHOro Marepuana
I'pader [Tonstue rpada. CsizHbl rpad, 1epeBo, IUKI rpad Ha MIOCKOCTH
ITpakTHyeckas paboTa 4
Tema 12.4 Copneprxanue yueOHOro MaTepuasa
Pemrenue 3agau. Omnepanuu ¢ MHOkecTBaMU. ONIUCAaHUE PEATTBHBIX CUTYAIHi C TOMOIIBIO
MmuoxectBa, I'padel u ux | muoxects. [IpumeHeHne rpadoB K PEIICHUIO 33124
IPUMEHEHHE KonTposnpHas pabora 2
Paznen 13. DnemenTs 26 OK-01, OK-02,
KOMOMHATOPHKH, OK-03, OK-04,
CTaTUCTHKH U TEOPHU OK-05, OK-07
BEPOSITHOCTEH [K1.1,1.2
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Tema 13.1 Copepxanne yaeOHOro MaTrepuaa
OcCHOBHbIE MOHATHUS [lepecTaHOBKH, pa3MellIeHUs, COYCTAHHUS.
KOMOWHATOPUKH 4
KomOuH1poBaHHOE 3aHATHE.
Tema 13.2 Copneprxanue yueOHOTo MaTepuaa
CoOsITHE, BEPOSTHOCTD CoBMecCTHBIC U HECOBMECTHBIC COOBITHS. T€OpeMbl 0 BEPOSTHOCTA CyMMBI
coObitusi. CroxeHue 1 cOOBITUH. Y CIIOBHAS BEPOATHOCTh. 3aBUCUMBIE M HE3aBUCUMBIC COOBITHS. TeopeMbl
YMHOXEHHE BEPOATHOCTEH | o BepOsITHOCTH IPOM3BEICHHS COOBITHIL. 4
Komb6uHMpoBaHHOE 3aHATHE
Tema 13.3 [TpodeccnoHaIbHO-OPUEHTHPOBAHHOE COJIepKaHUE (COJePIKaHUE MMPUKIIATHOTO
BeposiTHOCTE B MOJ1yJIs1)
npodeccnoHambHBIX OTtHocuUTeIbHAS YaCTOTa COOBITHS, CBOMCTBO €€ YCTOMUNBOCTH. CTaTUCTHYECKOE
3a1ayax onpezeneHue BeposiTHocTU. O1ieHKa BEpOSITHOCTU COOBITUS
[TpakTHueckoe 3aHsATHE 4
Tema 13.4 Cojepkanue ydeOHOro Marepuana
JluckpeTHas ciyJaiiHast Buner cinyyaitasix BenuuuH. OnpeneneHue TMCKPETHON CIy4aiiHOM BEIUYMHBI.
BEJIMYMHA, 3aKOH e 3aKoH pacnpezesieHus: AMCKPETHOM ciyyaiiHoW BeinnunHbl. Ee uncioBbie
pacnpezeneHus XapaKTePUCTUKU 4
KomOunnpoBanHoe 3anstue
Tema 13.5 Cojepkanne ydeOHOro Marepuana
3aiayn MaTeMaTU4eCcKon Bapuanuonnstii psz. [Tonuron gyactot u ructorpamMmma. CTaTUCTHUECKHE
CTaTUCTUKH XapaKTEPUCTHKH psiia HAOIFOTaeMBbIX TAaHHBIX
KomOuHMpoBaHHOE 3aHATHE 4
Tema 13.6 [IpodeccrnonanbHO-OpUEHTUPOBAHHOE COIEpIKaHUE (Co/lepKaHUE TIPUKIIATHOTO
Cocrasnenne Ta0IuI U MOJTYJIs1)
yarpamMm Ha MpaKkTUKe [IepBuunas 00pabOTKa CTATUCTUYECKUX JIaHHBIX. ['paduueckoe ux mpeicraBieHUe.
HaxoxaeHne cpeTHuX XapaKTepUCTHK, HAOTIOAaeMbIX JTaHHBIX
[TpaKTHYECKOE 3aHSATHE 4
Tewma 13.7 CopepxaHne yaeOHOTo MaTepuana
Pemenne 3anau. OnemeHTbl KoMOUHATOpUKH. COOBITHE, BEPOSTHOCTH cOObITHS. ClloKeHHE U
DneMeHThI YMHOKEHHUE BEPOSTHOCTEN
KOMOWHATOPHKH, KonTponbnas padota 2
CTaTUCTUKH U TEOPUU
BEPOATHOCTEMN
Paznen 14. YpaBuenus u 28 OK-01, OK-02,
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HEPAaBEHCTBA
Tema 14.1 Cogepkanue ydeOHOro Marepuasa
PaBHOCHIIBHOCTB PaBHOCMIIBHOCTD YpaBHEHM U HepaBeHCTB. OnpeneneHust. OCHOBHBIE TEOPEMBI

YpaBHEHUI U HEPABEHCTB.

PaBHOCHUJIBHBIX IIEPEX0JaX B YPAaBHCHUAX U HCPABCHCTBAX. O6H_[I/Ie METOAbI

OK-03, OK-04,
OK-05, OK-06,
OK-07
I1K1.1,1.2

OO1e METOAbI PEIIEHNsT | pelICHHs YPaBHEHHIA: TIEPEXO0/1 OT PABEHCTBA (QYHKIIMI K PABCHCTBY apr'yMEHTOB 4
JUISI MOHOTOHHBIX (DYHKIIM, METOJI Pa3JI0KEHUS HA MHOXKUTEININ, METO]] BBEACHHUS
HOBOH nepeMeHHO!, (YHKIMOHAIBHO-TpaduyecKuii METox
Kom0OuHupoBaHHOe 3aHATHE

Tewma 14.2 CopepxaHue yaeOHOro Marepuaa

I'paduaeckuii meron OO01re METO/IbI peIIeHUsI HEPAaBEHCTB: MEPEeX0/1 OT CpaBHEHUS 3HAUCHUN (DYHKITHI

pelleHnsl ypaBHEHUH, K CPaBHEHHIO 3HAYEHHI apTryMEHTOB /I MOHOTOHHBIX (DYHKIIUH, METO/]

HEPABEHCTB WHTEPBAJNOB, PyHKIIMOHAIBHO-Tpaduueckuii meron. I'padudeckuii MmeToa pemeHus
YpaBHEHUI U HEPABEHCTB 4
KoM0uHnpoBaHHOE 3aHsTHE

Tema 14.3 CopepxaHue yaueOHOro MaTepuana

VYpaBuenus u HepaBeHcTBa | OmpeneneHue Moayis. Packpeitue Moayiist o onpenenenuto. [Ipocreiimme

C MOZyJIEM ypaBHEHHUS U HEPABEHCTBA ¢ MOyJieM. [I[puMeHeHne paBHOCHIIBHBIX NIEPEXO0I0B B
OIpE/ICNIEHHBIX TUIAX YPAaBHEHUI 1 HEPABEHCTB C MOAYJIEM 4
KomOuHMpoBaHHOE 3aHATHE

Tema 14.4 Cogepkanne ydeOHOro Marepuana

YpaBHeHHs U HEpABEHCTBA | 3HAKOMCTBO ¢ napaMerpoM. [Ipocreiinye ypaBHeHHs U HEPABEHCTBA C apaMeTPOM

C ImapaMeTpamMu KomOuHMpoBaHHOE 3aHATHE 6

Tema 14.5 [IpodeccrnonanbHO-OpUEHTUPOBAHHOE COIEpIKaHUE (ColIepKaHUE TIPUKIIATHOTO

CocraBieHue u penieHue MOJTyJIs)

npodeccHoHaNbHbIX 3a/1a4 | PeneHne TEeKCTOBBIX 33124 MPOPECCHOHATBHOTO COICPIKAHUSI

C TMOMOIIIbIO YpaBHEHHH [TpakTHyeckue 3aHsTH 8

Tema 14.6 Cogepkanne ydeOHOro Marepuana

Pemenue 3anay. OO011re MeToIbI pelIeHus] ypaBHEHUH. Y paBHEHUS U HEPABEHCTBA C MOAYJIEM U C

VpaBHEHUS ¥ HEPABEHCTBA | IapaMeTpaMu
[IpakTHyeckoe 3aHsATHE 2

KoHcynpranumn 4

[TpomexyTouHas aTTectanus (OK3aMeH) 6

Bcero: 340
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3. YcioBus peajn3anuu nporpaMMbl 0011e00pa3oBaTe1bHON JUCHUILTHHbBI

3.1. Jlasi peaqu3anyu mMporpaMMmbl JUCHUIUIAHBI J0JLKHBI ObITh NMPeETyCMOTPEHbI
cjleayIonue crennajbHble MOMelleHHUsl:

Peanuzanus mporpaMMbl JTUCHMIUIMHBI TpeOyeT Hauuuus yd4eOHOro KaOuHETa
MaTEeMaTHKH.

O6opynoBanne yueOHOTO KaOMHETA:

- IOCAJI0YHBIC MECTA 110 KOJMYECTBY 00yUarOIIUXCS;

- pabouee MeCTO MPEeroIaBaTeIs;

- KOMIUIEKT Y4eOHO-HATJISIHBIX TIOCOOUIA;

- KOMILIEKT 3JICKTPOHHBIX BUCOMATCPHAIIOB;

- 3aJIaHUs I KOHTPOJIBHBIX paboT;

- Ipo(ecCHOHAIEHO OPHEHTUPOBAHHBIC 3a/IaHNS;

- MaTepHUaITbl YK3aMeHa.

TexHuueckue cpencTra O0yICHUS:

- IEPCOHATBHBINA KOMITBIOTED C JIMIICH3HOHHBIM ITPOIPAMMHBIM 00€CIICUCHUEM;

- IPOEKTOP C HIKPAHOM.

3.2. MapopmanuoHHOe oOecnedeHne peau3aunu NporpaMmmMbl
3.2.1 OcHOBHBIE IICUATHBIC U3JaHUI

1. Mep3mik A.I'., Homuponckuit [.A., IlomsxkoB B.M.; mnox penakmueit
[Togonsckoro B.E., Marematuka. Anrebpa ¥ Hayajga MaTeMaTHUYeCKOrO aHaIu3a,
Axkrmonepuoe O6mectBo “U3narensctBo “IIpocBemenne”, 10 u 11 kmacc, 2022

2. Mep3nsak A.I'., Homumposckuii [I.A., IlonskoB B.M.; moxm penakuuei
[Tononbckoro B.E, Marematuka. ['eometpusi, AkiimonepHoe O06riectBo “M3narenbcTBo
“IIpocBemenne”, 10 m 11 knacc, 2022

NHTtepHeT-pecypceel

1. Bcepoccuiickue nntepueT-onmumnuansl. - URL: https://online-olympiad.ru/ (. -
TeKCT: 2JIEKTPOHHBIN.

2. Enunas  xommekuus 1mUGpPOBBIX  o0Opa3oBaTeiabHBIX pecypcoB. - URL:
http://school-collection.edu.ru/ - TekcT: 37€KTPOHHBIA.

3. Uudopmarmonnas cucrema «EamHOEe OKHO 1oCTynma K 00pa3oBaTelbHBIM
pecypcamy». - URL: http://window.edu.ru/ - Tekct: 3IeKTpOHHBIH.

4. Hayunas snektpoHHas Oubmmoteka (HOB). - URL: http://www.elibrary.ru -
TeKCT: 2JIEKTPOHHBIN.

5. OtkpeiThiii koUTepK. Matemaruka. - URL: https://mathematics.ru/ - Tekcr:

JJIEKTPOHHBIN.

6. IMoBTopum matematuky. - URL: http://www.mathteachers.narod.ru/ - Tekcr:
3JIEKTPOHHBIN.

7. CpaBOYHUK o MaTEMAaTUKE TSt IIKOJIbHUKOB. - URL:

https://www.resolventa.ru/demo/demomath.htm/ - Tekct: 37eKTPOHHBIN.
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8. CpenHsas marematndeckas mHTepHET mkoja. - URL: http://www.bymath.net/ -
TeKCT: BIEKTPOHHBIMN.

9. ®denepanpublii mopTan «Poccuiickoe oopazoBanue». - URL: http://www.edu.ru/
- Tekcr: 3NEeKTPOHHBIM.

10. denepaibHBIN IEHTP WHPOPMAITMOHHO-00pa30BaTEIbLHBIX PECYPCOB. -
URL.: http://fcior.edu.ru/ - Texct: 3JIeKTPOHHBII

11. https://educont.ru/courses/list?searchGrades=12&subjects=29ealc92-
b561-46dc-bf6c-91d6ca7cdb7a&isCok=true — mudpoBoit 0Opa3oBaTeIHLHBIA KOHTCHT

4, KoHTpoJib U o1leHKa Pe3yJIbTATOB 0CBOEHHS 00111€00pPa30BaTEeIbLHOM
TUCHUNIIHHBI
KoHTposib W oleHKa pe3yabTaTOB OCBOCHHUS 0O0IIe00pa30BaTebHON JIHCIMILIAHBI
PacCKpBIBAIOTCS Yepe3 AUCIUILTMHAPHBIE pEe3yJIbTaThl, HAPaBJICHHbIE HA (HOPMUPOBAHUE
o0mux u MpodheCCUOHANBHBIX KOMIIETCHIIMN 10 pa3feinaM U TeMaM COAep KaHUus

y4eOHOro Marepuania.

Oobmas/npodeccuonanbHasi Pa3znen/Tema Tun oeHoYHbIX
KOMIIeTEeHIIUsI MepOonpHUsITHS

OK 01. Beibupats criocoOb1 P 1, Tema 1.1, 1.2, 1.3 IT-o/c3, 1.4, 1.5, TecTupoBanue
pelieHus 3a1a49 1.6 YcTHBIH onpoc
npodeccHoHaNbHOM 12) 62, Tempr 2.1, 2.2, 2.3, 2.4, 2.5 TI-0/c, | Maremaruueckuit
ACTETIRHOSTH P 3, Temsi 3.1, 3.2, 3.3 TT-o/c, 3.4 ST
TIPUMCHHTCIIEHO P 4, Temsr 4.1, 4.2, 43, 4.4, 4.5, 4.6, 4.7 | HAMBAIyabHAS
K Pa3JINYHBIM KOHTEKCTaM T-o/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOSITeITbHAS

P 5, Temsr 5.1, 5.2 pabota

P 6, Temsr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 | IlpencraBnenue

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

P7,Temnr 7.1,7.2,7.3,7.4,7.5,7.6,7.7
I1-0/c,7.8,7.9, 7.10 I1-o/c, 7.11, 7.12,

NpPaKTUYECKUX paboT
3amuTa TBOPUYECKUX

7.13,7.14,7.15, 7.16, 7.17 pabor
P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 3amra
P9, Tems 9.1,9.2,9.3,9.49.5 VIH/IHBHyaIbHBIX
P 10, Temsr 10.1, 10.2, 10.3, 104
MIPOEKTOB

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

KonTponbnas padora

P12, Tems 12.1, 122,123, 12.4 Beimonwenne
P 13, Temsi 13.1,13.2,13.3, 134, 13,5 | PNGaMCHALHONHBIX
IT-o/c, 13.6 3ananuu
P 14, Temsr 14.1, 14.2,14.3, 14.4, 14.5
IT-o/c, 14.6
OK 02. Ucnonn30BaTh P 1, Tema 1.1, 1.2, 1.3 IT-0/c, 1.4,1.5, 1.6 | TectupoBanue

COBPCMCHHBIC CpCIACTBA
IIOMCKa, aHaJIu3a "

P 2, Temnt 2.1, 2.2, 2.3, 2.4, 2.5 TI-o/c,
2.6
P 3, Temsi 3.1, 3.2, 3.3 [T-o/c, 3.4

VYeTHbI onpoc
Marematuueckuii

3 [pogpeccuonanvhoe-opuenmuposantoe cooepicanue
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MHTEpIpEeTaluu
uHpOpMaLnH, U
MH(pOPMAaLOHHBIE
TEXHOJIOTUH IS BBITIOJTHEHUS
3a1a4 mpogecCHOHATBHOM
IEATebHOCTH

P 4, Temn1 4.1,4.2,43,4.4,45,4.6,4.7
IT-o/c, 4.8,4.9,4.10, 4.11

P5, Tempr 5.1, 5.2

P 6, Tems1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7
IT-o/c, 6.8, 6.9, 6.10 I1-0/c, 6.11

P7, Temn 7.1,7.2,7.3,7.4,7.5,7.6,7.7
IT-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, Temni 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

JHUKTaHT
NunuBunyanbHas
CaMOCTOSTEIbHASL
paborta
[IpencraBnenue
pe3yJIbTaTOB
MPaKTUYECKHUX PaboT
3anmTa TBOPYECKHUX

P9, Temsi 9.1,9.2,9.3,9.4,9.5 pabot

P 10, Tems: 10.1, 10.2, 10.3, 10.4 3awmura

P11, Temsr 11.1,11.2, 11.3 IT-o/c, 11.4, | WHAMBUAYaJIbHBIX

11.5,11.6 [T-o/c, 11.7 IIPOCKTOB

P12, Temn 12.1,12.2,12.3,12.4 KontponbHas padora

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

IT-o/c, 13.6 3K3aMEHAIIMOHHBIX

P 14, Temsl 14.1, 14.2, 14.3, 14.4, 14.5 3aaHui

I1-o/c, 14.6
OK 03. IlimanupoBats u P 1, Tema 1.1, 1.2, 1.3 IT-0/c, 1.4,1.5, 1.6 | TectupoBanue
peamsoBsiBath cobcteennoe | P 2, Temsr 2.1, 2.2, 2.3, 2.4, 2.5 Tl-o/c, | Vcrnmiit onpoc
npodeccCHoHaAEHOE U 2.6 MaremaTuueckui
JHYHOCTHOE PASEHTHE P 3, Temsr 3.1, 3.2, 3.3 I1-o/c, 3.4 MKTAHT

’ P 4, Temn1 4.1, 4.2,4.3,4.4,4.5,4.6,4.7

PEIIPUHUMATETBCKYIO T-o/c, 4.8, 4.9, 4.10, 4.11 WNupuBuyanbHas
JCSITEILHOCTD B P 5, Tems 5.1, 5.2 CaMOCTOSITeIIbHAS
npodeccHoHanbHoi cdepe, P 6, Temsi 6.1, 6.2, 6.3, 6.4,6.5,6.6,6.7 | padora
HCII0JIb30BaTh 3HAHHUS T10 IT-o/c, 6.8, 6.9, 6.10 T1-o/c, 6.11 [Ipencrasnenue
(hMHAHCOBOM TPAMOTHOCTH B P7, Temwr 7.1,7.2,7.3,7.4,7.5,7.6, 7.7 | pe3yapbTaToB

PA3JINYHBIX ) XU3HCHHBIX

I1-o0/c,7.8,7.9, 7.10 IT-o/c, 7.11, 7.12,
7.13,7.14,7.15,7.16, 7.17

MpaKTU4YECKUX padoT

CUTYyaIHsIX 3arura TBOPUECKUX
P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 pabor
P9, Temsr 9.1,9.2,9.3,9.4,9.5 3ammTa
P 10, Temsr 10.1, 10.2, 10.3, 10.4 HHHBHIYATbHBIX
P11, Tewst 111, 11.2, 1.3 Tl-ofe, 114, | e oo
11.5,11.6 IT-o/c, 11.7 K 6
OHTpOJIbHAs paboTa
P12, Temsr 12.1,12.2,12.3,12.4 BiosHeHe
P 13, Temsr 13.1, 13.2,13.3,13.4, 13.5
M-ofc, 13.6 SKSaMeiIaHI/IOHHHX
P 14, Temer 14.1,14.2, 14.3, 14.4, 145 | 33/aHAH
IT-o/c, 14.6
OK 04. Db dexTruBHO P 1, Tema 1.1, 1.2, 1.3 IT-0/c, 1.4, 1.5, 1.6 | TectupoBanue
B3aUMOJICHCTBOBATH P 2, Temsr 2.1, 2.2, 2.3, 2.4, 2.5 1I-0/c, | YcrTHblit ompoc
paboTaTh B KOJUIEKTHBE U 2.6 MaremaTuueckuit
KOMaIe P 3, Temsr 3.1, 3.2, 3.3 IT-o/c, 3.4 HKTAHT
P 4, Temr1 4.1, 4.2,4.3,4.4,45, 4.6, 4.7
M-o/c, 4.8, 4.9, 4.10, 4.11 W auBnnyansnas
PS5, Tems 5.1,5.2 CaMOCTOSATEIbLHAS
P 6, Temni 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 | pabora
IT-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 IIpencrasnenue
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P7,Temsr 7.1,7.2,7.3,7.4,7.5,7.6,7.7
IT-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, Tems! 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, 104

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

pe3yabTaToB
MPAKTUYECKUX paboT
3aiuTa TBOPUYECKUX
pabor

3amura
VHIMBUAYaJIbHBIX
IPOEKTOB
KonTtposnbHas padora

P 13, Tems 13.1, 132, 13.3, 13.4, 13,5 | Douonmene
M-o/c, 13.6 9K3aMCHAIIMOHHBIX
P 14, Temsi 14.1, 14.2, 14.3, 14.4, 14,5 | 3afamuii
II-o/c, 14.6
OK 05. OcymiecTBasaTh P1,Tema 1.1, 1.2, 1.3 IT-0/c, 1.4, 1.5,1.6 | TectupoBanue
YCTHYIO U IIHCHMEHHYIO P 2, Temsr 2.1, 2.2, 2.3, 2.4, 2.5 1I-0/¢, | YcTHbIii onpoc
KOMMYHUKAIIMIO Ha 2.6 MaremaTuueckui
rOCyJapCTBEHHOM SI3BIKE P'3, Tempt 3.1, 3.2, 3.3 Il-o/c, 3.4 JUKTAHT
o P 4, Temn1 4.1,4.2,4.3,4.4,45, 4.6, 4.7
Poccuiickoit ®denepanuu ¢ M-o/c, 4.8 4.9, 4.10, 4.11 NunuBunyansHas
y4eTOM 0COOEHHOCTEH PS5, Temb 5.1,5.2 CaMOCTOSTEIIbHAs
COLMAIBLHOTO ¥ KyJIbTYPHOrO | P |, Tema 1.1, 1.2, 1.3 [T-o/c, 1.4, 1.5, 1.6 | pabora
KOHTEKCTa P 2, Temn 2.1, 2.2, 2.3, 2.4, 2.5 II-o/c, | IlpencraBnenue
2.6 pe3ysabTaToB

P 3, Temsr 3.1, 3.2, 3.3 I1-o0/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 6, Temsl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7
IT-0/c, 6.8, 6.9, 6.10 IT-o/c, 6.11
P7,Temsr 7.1,7.2,7.3,7.4,7.5,7.6,7.7
IT-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, Tems 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

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, 14.5
IT-o/c, 14.6P 9, Temn1 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-0o/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
IT-o/c, 13.6

IPAKTUYECKUX paboT
3aiuTa TBOPUYECKUX
pabort

3amura
WHIMBUTYaTbHBIX
MIPOEKTOB
KonTponbHas pabota
Brinosninenue
9K3aMEHAIIMOHHBIX
3a1aHUI
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P 14, Temsr 14.1, 14.2, 14.3, 14.4, 145
IT-o/c, 14.6

OK 06. IIposBasaTh
IPa)TaHCKO-
MAaTPHOTHIECKYIO MTO3HUIIHIO,
JIEMOHCTPHPOBATh
OCO3HAHHOE MOBEACHNE HA
OCHOBE TPAUIIMOHHBIX
0011IeUeI0BEUEeCKUX
IIEHHOCTEH, B TOM YHCIIC C
YYETOM TapMOHHU3AIUH
MEKHAIMOHAIBHBIX U
MEXPETUTHO3HBIX
OTHOIIICHUH, IPUMEHSATh
CTaHIaPThI
AHTUKOPPYIIIUOHHOTO
[TOBEIEHUS

P1,Temal.1,1.2, 1.311-0/c,1.4,1.5,1.6
P 6, Temnl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7
IT-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11

P7, Tems 7.1,7.2,7.3,7.4,7.5,7.6,7.7
IT-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, Temnr 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

TectupoBanue
VYcerHblii onpoc
Maremaruueckuit
JTUKTaHT
NuauBunyanbHas
CaMOCTOSTEIbHAS
paborta
IIpencraBnenue
pe3yJIbTaToB
MIPaKTUYECKUX padoT
3aiuTa TBOPUYECKHUX
pador

3amura
WHIUBUIYaJIbHBIX
MIPOEKTOB
KonTponbnas padora

Brimonxnenue
9K3aMEHAIIMOHHBIX
3aaHUuN
OK 07. ConencTBOBaThH P1,Tema 1.1, 1.2, 1.3 IT-0/c, 1.4, 1.5, 1.6 | TectupoBanue
COXPAHEHUIO OKPYKAIOLIEH 12) 62’ Temsbr 2.1, 2.2, 2.3, 2.4, 2.5 Tl-o/c, | Vernprit OIpocC
Cpelibl, pecypcocOeperkeHHIO, . Maremaruueckuit
HiﬂieHszyiaHmi(S P 3, Tewni 3.1, 3.2, 3.3 Tl-o/c, 3.4 B
P 4, Temn1 4.1, 4.2,4.3,4.4,4.5,4.6,4.7
W3MCHEHUH KJIMMaTa, T-o/c, 4.8, 4.9, 4.10, 4.11 NunuBuayansHas
TIPUHIIAITEI OEPEKITUBOTO PS5, Tems 5.1,5.2 CaMOCTOSTEIIbHAs
NPOU3BOJICTBA, 3QYEKTHBHO P 6, Temsi 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 | pabdora
JEUCTBOBATE B IT-o0/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 IIpencrasnenue
YpE3BBIYANHBIX CUTYAIUSAX P7, Temnt 7.1,7.2,7.3,7.4,7.5,7.6,7.7 | pe3ylbTaToB

IT-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, Tems 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-0/c, 11.4,
11.5,11.6 IT-o/c, 11.7

P12, Temsr 12.1,12.2,12.3,12.4

MPAKTHYECKHUX padoT
3aiuTa TBOPUYECKHUX
pabort

3amura
WHIMBUTYaTbHBIX
MIPOEKTOB
KonTponpHas pabota

P13, Tewnr 13.1, 132, 133, 13.4, 13.5 | Domormene
T-o/c, 13.6 9K3aMEHALHOHHBIX
P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14,5 | a/amuH
IT-o/c, 14.6
IIK 1.1. ITponsBoauts P1-4,6,7,11, 13, 14 [1-o/c TIpescTaBlIeHNe
pa3sMeTKy, COOpPKY M yCTaHOBKY pesyIBTATOR

OTACJIbHBIX Y3JIOB U CUCTCM
JICTATCJIBHBIX aIlllapaToB.

MPAKTUYECKUX paboOT
3amuTa TBOPUYECKHUX
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pabot

3ammura
WHIMBUIYaIbHBIX
MIPOEKTOB
KontponbHas padora
Brmonnenue
9K3aMEHALIMOHHBIX
3aJaHUuN

IIK 1.2. BBIIIOJIHATE OCHOBHBIE
OTICPAIINH T10 CIIECApHON
obpaboTke meraneii mo 8-11
KBAJIUTETY.

C menpr0 KOHTpOJISI M OLEHKM PE3yJIbTaTOB IOATOTOBKM M Y4€Ta HMHIUBUIYAIbHBIX
00pa3oBaTENbHBIX TOCTHKEHUI 00YyJaIOIIMXCs IPUMEHSIOTCS:

— BXOJHOW KOHTPOJIb;

— TEKYLIUH KOHTPOJIb;

— pyOEKHBINH KOHTPOJIb

— UTOTOBBIN KOHTPOJIb

BxoaHo# KOHTPOJIB

Ha3naueHnue BXOAHOTO KOHTPOJSI COCTOUT B IPOBEPKE YPOBHS pa3BUTHs (PU3NYECKUX KAueCTB
00yJaroImuXxcss W €ro TOTOBHOCTM K BOCHPHUATHIO M OCBOCHHIO Y4eOHOro marepuana. BxomHoii
KOHTPOJIb IPOBOAUTCS B (hOpME TECTUPOBAHMSL.

Texyummii KOHTPOJIb PE3yJIbTaTOB MOJTOTOBKU OCYLIECTBIIAETCS MPENOJABaTEIEM B IPOLECCE
IIPOBEJECHUS IIPAKTUUECKUX 3aHATHI, a TAKXKE BBIITOJIHEHUS UHAUBUIYAJIbHBIX JOMALIHUX 3aJaHUi.

Texkymmii KOHTpOIb OOecreYnBaeT Ui OOyYaroIIUXCS CTHUMYJIUPOBAHHE CHCTEMATHYECKOH,
CaMOCTOSITENIbHOW W TBOPYECKOM Y4eOHOW JesTeIbHOCTH; KOHTPOJIb M CaMOKOHTPOJb Y4EOHBIX
JOCTUKEHUM M HX PpErysipHyl0 U OOBEKTUBHYIO OIIEHKY; palMOHAJbHOE U pPaBHOMEPHOE
pacripesienieHue yueOHOI Harpy3ku B TeUEHHE CEMECTPa; BOCIIMTAaHUE OTBETCTBEHHOCTH 32 PE3YNIbTaThl
CBOETO y4eOHOTO Tpy/a.

Texymmii KOHTponb oOecrmeyuBaeT s IpernojaBaTeneil moBbimieHHe 3((HEKTUBHOCTH
pa3nuuHbIX GopM ydeOHBIX 3aHATUH; pa3pabOTKy HEOOXOIUMBIX y4EOHO-METOJUYECKMX MaTepHUasoB
U y4eOHBIX 3aHATUH M CaMOCTOATENbHOM paboThl 0O0Y4YaOUIMXCS; HENPEPHIBHOE YIpaBJICHUE
y4eOHBIM MTPOLIECCOM;

O00BEKTUBHOCTb OLIEHKH Y4€OHBIX IOCTHKEHUH 00YyJaroLIXCsl M CBOETO0 COOCTBEHHOTO TPYAA.
®dopMaMu TeKylIero KOHTPOJIS ABJISIOTCH:

- KOHTPOJb Ha YpOBHE KOJUIE)Ka (MOHMTOPUHI TEKYIIeW aTTecTallud OOYYaroLIMXCs MPOBOAUTCS

€XKEMECAYHO);

- Ha Y4eOHBIX 3aHATUAX (TECTUPOBAHUE, OIIPOC).

Py0eskHbIi KOHTPOIb

PesynpTaThl pyOeXHOTO KOHTPOJIS UCTIONIB3YIOTCS IS OLIEHKU JOCTHXKEHUN
oOyuaromuxcs. B KOHIle KaXJ0ro cemecTtpa BBICTABISIOTCS OLIEHKH. PyOeXHBbI KOHTpOIb
TOCTHKEHUIM 00yJaromuxcs OCYIIECTBISIETCS BO BpeMsl IPOBEICHUS 3a4eTOB, TU(PEpEeHIIMPOBAHHBIX
3a4ETOB.

HUTOoroBbiii KOHTPOJIb

HroroBas oLeHKa KayecTBa IOATOTOBKM BBITYCKHMKOB OCYIIECTBISETCS B HAIPABICHUU -
OllIeHKa KoMIieTeHIui o0ydaromuxcs. [[pomexxyTounas arrecranusi IpoBOAUTCS B (popMe dK3aMeHa.
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le/lMepHaﬂ TEMATUKA UHIUBHUAYAJBHBIX IIPOCKTOB MO JUCHUIIINHE

. ApXUTEKTypa U MaTeMaTuKa.

. BBICTpBIif cueT 6e3 KabKyIsITOpAa.

. BekToph!I u X mpuKiIagHas HaIpaBIeHHOCTh B TEOMETPUU U (PU3HKE.

. T'opox PocroB-Ha-/[oHy B KOMOMHATOPHBIX 33a4aXx.

. Biusinue "rinaBHbIX yncen" Ha XapakTep 4esioBeKa.

. UcTopus xomnenxa B 3agadax (Pa3Butue noHATHS O YuCIE).

. Enunble 3ak0HBI MaTEMaTHKHU, HCKYCCTBA U TIPUPO/IBI

. 3amoJIHeHHE MPOCTPAHCTBA MHOTOTPAHHUKAMHU.

WUnmo3un  Bocopusitus, win «Bcerja 7 MBI BHAMM TO, YTO BHIUM.
10.1ppaiioHaabHOCTH B apXUTEKTYPE.

11. Moii ropos — MOst TOpAIOCTh (MCTOPHS TOpoJia B Iuppax)

12.Ucrionb30BaHre MaTEMAaTUYECKUX METOJIOB JIJISl OLIEHKH SKOJOTUYECKOTO COCTOSHUS
OKpYXKarolien cpebl

13.KomOuHaTOpHKA - TIEPBEIH AT B OOJIBIITYIO HAYKY.

14. Moii ropon B iudpax.

15.Marematuka u 1uteparypa - ABa Kpbula OIHON KYJIbTYpHI.

16. Ilpe3enTanuu As U3y4eHUs: MAaTEMATHKH.

17.IlpumeHeHre  CIOXKHBIX  TPOLEHTOB B JKOHOMHMYECKHMX  pacyerax
18.HapomonaceneHnue 1 mMporHO3bl pa3BUTHS MOETO POJIHOTO TOpoa.

19.CexpeThl UppaIlMOHATILHOCTH.

20.Cratuctnueckoe uccienoBanue "Mos rpymmna B quarpammax”

21.CtaTuCTHYECKOE HCCIIeIOBaHNE yUeOHOTO 3aBEICHHUS.

22.9K0I0THYECKUH 3aJaYHHUK.

23.D0oNbKIIOpHBIE 3aa4H.

24.PacueTsl 111 peMOHTa KaOMHETA.

25.1ludpoBoit ananus cyned JoAeH.

26.Jluct Mebuyca — HEOXUJAHHBII U 3araJlouYHbI TOMOJOTUYECKUH OOBEKT.
27.251eMEHTBI TICUXOJIOTUH B MaTeMaTHKE.

N e N N O
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