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1. O0mas xapakTepucTHKAa padouell mporpaMmbl 0011e00pa3oBaTeIbHOM AU CHUIINHBI
«MaremaTuka»

1.1. MecTo AMCHUILIMHBI B CTPYKTYpe npodeccuoHanbHOIl 00pa3oBaTebHoii mporpammbl CIIO:
OOmeobOpa3zoBarenbHas  gucuuiuinHa — «MaTeMmatukay — SBISeTCS  O0s3aTENbHOW  YacThIO
o0m1eo0pa3oBaTenbHOrO MHKIA 00pa3oBarenbHON mporpammbl B cooTBeTcTBUU ¢ PI'OC mo mpodeccun
15.01.05 Capmuk (py4HOl U YaCTUYHO MEXaHU3UPOBAHHOW CBApKU (HAILJIABKH)).
1.2. e 1 IUIaHUpPYeMble pe3yJbTaThl 0CBOEHHUS AMCIUTIHHBI:
1.2.1. leap AUCHMIIHHBI
Conepxanue TmporpaMMbl  00IIe00pa30BaTEIBbHON AMCHUILIUHBI «MaTeMaThuKa» HalpaBlIeHO Ha
JNOCTHKEHHUE pe3yIbTaTOB €€ W3Y4YeHHs B COOTBETCTBUU ¢ TpebdoBanusimu DPI'OC COO c yderom
npogeccuonansHoi HanpasieHHOCTH OPI'OC CIIO.
OcBoenue conepaHust y4eOHOH IuCIMIUIMHBI «MaTeMaThuka» O00eCreunBaeT TOCTH)KEHHE CTYICHTaMH
CIICAYIOIINX Pe3yabmamog.
* IUYHOCMHDBIX .
—pa3BUTHE JIOTHYECKOTO MBIIUICHHS, MPOCTPAHCTBEHHOTO BOOOPAKEHHS, AITOPUTMUYECKON KYIBTYpPHI,
KPUTUYHOCTH MBIIUICHUS] HA YPOBHE, HEOOXOJIMMOM isg Oyayimied mpodecCuOHaTbHON NesATeIbHOCTH, s
MIPOJIOJKEHUSI 00pa30BaHus U
camo00pa3oBaHMS;
— OBJIQJICHUEC MAaTEeMaTHYECKUMHU 3HAHUSMH ¥ yMEHUSMH, HEOOXOIUMBIMH B TIOBCEJIHEBHOW >KW3HH, IS
OCBOCHHSI CMEKHBIX E€CTECTBEHHO -HAYYHBIX IUCHUIUIMH W JUCHUIUIMH TPO(ECCHOHAIBHOTO NUKIA, IS
MoJTy4eHus1 00pa30BaHus B 00JaCTsX, HE TPEOYIONMUX YrITyOJICeHHON MaTeMaTHIeCKOi TIOATOTOBKH;
—— TOTOBHOCTh K KOJUIEKTUBHOH paboTe, COTPYIHHUYECTBY CO CBEPCTHHKaMH B 00pa30BaTEIbHOM,
0OIIECTBEHHO TIOJIE3HOH, yaeOHO-HCCIIeI0BATENbCKOM, TPOSKTHON M IPYTUX BUAAX JACATEIHHOCTH;
* MemanpeomMemHoix:
— YMEHHE CaMOCTOSITEIIFHO OTPEACSATh IEIH JESITeIBbHOCTH W COCTaBJISATh IUTAHBI JESITEIHHOCTH,
CaMOCTOSITEJIbHO OCYILIECTBIISITh, KOHTPOJIUPOBATH U KOPPEKTUPOBATh JEATENBHOCTh; HCIOJIb30BaTh BCE
BO3MOXHbBIE PECYPCHI UIAIOCTHKEHUU TOCTaBJICHHBIX LI U pealn3aliy [UIaHOB AESITeIbHOCTH; BEIOUpATh
YCIICLIHBIE CTPATETUH B PA3UYHBIX CUTYaAIUAX;
—yMEHHE MPOAYKTUBHO OOLIATHCS M B3aMMOJICICTBOBATH B MPOIIECCE COBMECTHOM AEATENbHOCTH, YUUTHIBATH
MO3UIUHU APYTUX YYACTHUKOB AEATEIHHOCTH, 3(PPEKTUBHO pa3zperiath KOHMIUKTHI;
— BIIaJICHHE HaBbIKAMH MO3HABATEIbHOMN, YUeOHO-HCCIEI0BATENbCKON U MPOEKTHOW AESITeIbHOCTH, HABBIKAMHU
paspeiieHuss MpodieM; CIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITENIBHOMY IIOMCKY METOJIOB peIICHHUS
MPAKTUYECKUX 3aa4, IPUMEHEHUHU PA3INYHBIX METO/I0B IO3HAHMUS,
— FOTOBHOCTH U CIIOCOOHOCTH K CAMOCTOSITENIbHOM HH(DOPMAIIMOHHO—TI03HABATEIbHON IEATEIILHOCTH, BKIIOYAs
YMEHHE OpPHUEHTHUPOBAThCS B  PAa3IMYHBIX MCTOYHHMKAX HMHGPOpMAllMU, KPUTUYECKH OLEHUBATh H
HMHTEPIPETUPOBATH HHPOPMAIIHIO, TOTY4aeMYIO U3 Pa3IMYHbIX HICTOYHHKOB;
— BIIaJICHUE HAaBbIKaMU MO3HABATENbHON peieKCHU KaK OCO3HAHUS COBEPIIAEMbIX JEHCTBUI U MBICIUTEIbHBIX
MIPOLIECCOB, UX PE3Y/IbTATOB M OCHOBAHUMN, IPAHHUI] CBOETO 3HAHUS U HE3HAHMS, HOBBIX MTO3HABATENbHBIX 33/1a4
U CPEICTB JJISl UX JOCTHKECHUS;
— IENeyCTPEeMJIEHHOCTh B TOWCKaX W MPUHATHH PEUICHHH, cOOOpa3suTeIbHOCTh W WHTYUIUS, PA3BUTOCTb
MIPOCTPAHCTBEHHBIX MIPEJICTABICHHI; CIOCOOHOCTH BOCIPUHUMATh KPAcOTy M TAPMOHHUIO MUPA;
* NPEOMEeMHBbIX:
— copMUPOBAHHOCTH MPEICTABICHUN O MaTEeMAaTUKE KaK YaCTH MUPOBOHM KYJIbTYpbl U MECTE MaTEMaTHKHU B
COBPEMEHHOU LIMBUIIU3ALINY, CTIOCO0aX OMUCAHUS SABJIICHUN peaJbHOr0 MUpa Ha MaTEMAaTHYECKOM SI3BIKE;
— Cc(OpPMHUPOBAHHOCTh MPEJACTABICHUNA O MAaTEeMaTHYECKUX MOHATHSAX KaK BaKHEUIIUX MaTeMaTUYeCKHX
MOJENSAX, MO3BOJISIIOIIMX OINUCHIBATh M W3y4aTh pa3HbIe MPOLIECCHI U SIBIECHHS; MOHUMAaHUE BO3MOXKHOCTU
aKCHOMAaTHUYECKOTO TOCTPOCHHUS MAaTEMaTHUECKUX TEOPHIA;
— BJaJIeHUE METOJAaMM J0Ka3aTeIbCTB M AQITOPUTMOB pEHICHUS, yYMEHHE WX MPUMEHSTh, MPOBOIUTH
JI0Ka3aTeNlbHbIE PacCyXICHUS B XOJI€ PeIIeHNUs 3a/1a4;
— BIAQJICHUE CTAHJAPTHBIMU TpPUEMaMU pEIICHUS PalUOHAIBHBIX W HPPAIHOHATBHBIX, MOKA3aTENbHBIX,
CTCTICHHBIX, TPUTOHOMETPUUECKUX YPaBHEHM M HEPaBEHCTB, HMX CHUCTEM; HCIIOJb30BAaHHE TOTOBBIX
KOMITBIOTEPHBIX MPOTPAMM, B TOM UHUCIE JUIS MMOUCKA MYTH PEUICHUS ¥ WIUTFOCTPAIlMU PEUISHUs YpaBHEHUH U
HEPaBEHCTB;
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— c(OPMHPOBAHHOCTH TMPEJICTABICHUH 00 OCHOBHBIX MOHSATHSAX MAaTEMaTHYECKOT0 aHAIW3a M MX CBOWCTBAX,
BJIQJICHNE YMEHHEM XapaKTepH30BaTh IOBeJIeHHE (YHKIHMA, HCHOJIb30BAHWE MOJYYEHHBIX 3HAHUNA [UIs
OIIMCAHUs U aHAJIN3a PEAIbHBIX 3aBUCUMOCTEH;

— BIJIQZICHUE OCHOBHBIMU TOHSTHSMU O IUIOCKAX M MPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (HUrypax, HX
OCHOBHBIX CBOMCTBAX;

— c(hOpMHUPOBAHHOCTh YMEHHUS PAaCO3HABATh F€OMETPUUECKUE (PUTYPBI HA YepTekaxX, MOJEIAX U B peabHOM
MUpE; PUMEHEHUE HU3YUYEHHBIX CBOMCTB T€OMETpHUYECKHX (GUryp U (HOpMYN Ui PEHICHUS T€OMETPHUYECKHX
3a/1a4 ¥ 33]1a4 C IPAKTUYECKUM COJIECPKAHUEM;

— c(hOpMUPOBAHHOCTH TPEJICTABICHUI O Tpoleccax M SBICHUSAX, HUMEIOIIUX BEPOATHOCTHBIA XapakTep,
CTaTUCTUYECKUX 3aKOHOMEPHOCTAX B PEATBHOM MHPE, OCHOBHBIX IIOHATUAX JIIEMEHTAPHOM TEOPHUH
BEPOSATHOCTEH; yMEHHWI HaXOIUTh W OIICHWBAaTh BEPOSATHOCTH HACTYIJICHHS COOBITHH B TMPOCTEHIINX
IIPAKTUYECKUX CUTYALUAX U OCHOBHBIE XaPAKTEPUCTUKH CIIy4alHbIX BEJIUYMH;

— BJIQJICHHUE HAaBBIKAMH UCIOJIb30BAaHUA TOTOBBIX KOMIIBIOTEPHBIX IIPOrPaMM IIPH PELICHUH 3a]1a4.

JUig nydmiero ycBOE€HMs Y4eOHOro Marepualia ero HM3J0XKEeHHE HEOO0XOAMMO NPOBOJIUTH C MPUMEHEHHEM
TEXHUYECKUX CPEACTB OOYYeHHMs, BUJIECO-, ayJHMOMAaTEepHalOB, COBPEMEHHBIX MPOrpaMM KOMIbIOTEPHOTO
IIPOEKTUPOBAHUS.

Kypc obecnieuen meToanuecKuMy NOCOOMSIMH U YKa3aHUSMU K BBIIIOJTHEHHUIO IPAKTUYECKUX padoT.

1.2.2. TIlnanupyemblie pe3yabTaTbl O0CBOeHHsI 001e00pPa30BaTeJbHON JUCHUIJIMHBI B COOTBETCTBUM C
®dI'OC CIIO u na ocaoe PI'OC COO



O01IMe KoMImeTeH I

IInanupyemble pe3yJbTaThl 00y4eHHs

O6umme” JIHCHMILIMHADHBIE
OK 01 BeiOupare cmocoObl- TOTOBHOCTH K TPYAY, OCO3HaHWE IICHHOCTH[-BJIAJETh METOJAMHU J0Ka3aTeJbCTB, aJTOPUTMAMM pEILICHUs 3a/1ady;
pereHus 3a7a4MacTepCTBa, TPYHA0I00He; yMeHue (GopMyauMpoBaTH ONPEACICHHUS, AaKCHUOMBI U  TEOPEMBI,
poheccHoHaTbHON - TOTOBHOCTb K aKTHBHOMN NS TeTbHOCTHIPAMEHATh HX, IMPOBOJUTH JOKa3aTeNbHBIE DPACCY)KIEHHUS B XOJIE

ACATCIIBHOCTH IIPUMCHUTCIIBHO K|
[PA3JIMYHBIM KOHTCKCTaM

TEXHOJOTUYECKOW M COLHMAJIBHOM HANpPaBIECHHOCTH,
CII0COOHOCTD
CaMOCTOSITEILHO BBINIOJIHATH TAKYIO AEATEIbHOCTD;

WHULIUUPOBATH, MJIAaHUPOBATH "
- WHTEpeC K pa3nudHbiM cdepam npodeccruoHaTbHOMI
e TeTbHOCTH,
OBnajeHue

ITO3HABAaTCJIbHBIMU }IeﬁCTBHﬂMHZ

YHUBEPCAIbHBIMHU y4eOHBIMU

a) 0a30BBIC JIOTHUECKHE ICHCTBUS:
- CaMOCTOSITEIIBHO (DOPMYJIMPOBATh U aKTYAIM3HPOBATH:

po0IeMy, paccMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHaBJIWBATh  CYIICCTBEHHBIM MpH3HAK  WJIH
OCHOBAaHWsS JUIA  CpPaBHEHWSA, KilaccupuKanmum U
0000IIEHNS;

- OIIPCACIATE LECIN ACATCIBHOCTH, 3aJaBaTh IapaMeETpPhbl
1 KPUTCPHUU UX JOCTHIKCHUA,
3aKOHOMEPHOCTH MW IIPOTHUBOPCUHA B

BBISBJISATH
[paccMaTpUBaEeMbIX SBJICHUSIX;
- BHOCHUTb KOPPEKTHBBI B JEATEIHHOCTb, OICHUBATH
COOTBETCTBUE PE3YJIbTATOB IIEJISIM, OILCHUBATH PHCKH
[TOCJIEICTBUI AEATEILHOCTH;

- pa3BUBAaTh KPEATHBHOC MBINUICHHE IPH PEIICHUU
PKU3HEHHBIX IPO0JIeM

0) 0a30BBIC HCCIIEAOBATECIIBCKUE ACHCTBUS:

- BIIAJIETh HaBBIKAMU Y4eOHO-UCCIIEOBATENIBCKON U

HpOGKTHOfI ACATCIIBHOCTU, HABbIKAMHU PaA3pCIICHUS

peIlIeHNUs 3a/1aY;
- YyMETh ONEpUPOBATh MOHATHAMH: CTEIIEHb UYHUCIA, JOTapu(pM YHCIa;
YMCHHEC BBIIOJHATL BBIYUCIICHUC 3HAUEHUU U Hp606pa30BaHI/IH
BBHIPOXCHUI CO CTETEHSIMH U Jiorapudmamu, mpeoOpa3zoBaHus JpoOHO-
palOHAJIbHBIX BI)Ipa)KCHI/II\/’I;

- YMCTb OIICPUPOBATH MOHATHAMU: pallUOHAJIbHBIC, UPPALMOHAJILHBIC,
[oKazaTelbHbIE, CTETICHHbIE, IOTapu(pMUUECKHe, TPUTOHOMETPHUECKHE
YPaBHCHHA U HCPABCHCTBA, UX CUCTCMBI;

- YMETh ONEPUPOBaTh MOHATUAMU: (PYHKLHUS, HETIpephIBHAS (DYHKIHS,
ONpEIECICHHBIM HHTETpall; YMETH
DIIEMEHTAPHBIX ~ (DYHKIUH, HCIOIB3YS
UCCIIEIOBATh B MPOCTEUIINX CIydasx|

MpPOW3BOHAS, TEPBOOOpa3Has,
HAXOIUTh TPOU3BOJHBIC
CTIIPAaBOYHBIC MAaTepHAIIBI,
(YHKIIMM Ha MOHOTOHHOCTb, HaXOJUTh HAWOOJBIINE W HAaUMCHBIIHC
dbyHKIMA;  CTpoUTh  TpaduKu v

MCIIOJIb30BAHUEM allllaparTa MaTEMAaTUYCCKOr'0 aHalin3a, IIPUMCHATDH

3HAYCHUS MHOTOYJICHOB
[IPOM3BOJIHYIO TP PEIICHUU 33a]ad Ha JBIMKEHUE, pEellaTh MPAKTUKO-
OpUEHTHPOBaHHbBIC 33/1a4¥ Ha HAUOOJBIINEC U HAUMCHBIINE 3HAYCHHUS,
Ha HaX0XJICHUE MTyTH, CKOPOCTH U YCKOPEHUSI,

YMETh  OINEPHPOBATH panvoHanbHas  (QyHKIUS,
MokaszaTteiabHass (QYHKIMS, CTEleHHas QYHKIUsS, Jorapupmuyueckasy
byHKIMSI, TpUrOHOMETpUYeckue (QYHKIUU, oOpaTHble (YHKIUH;
YMEHUE CTPOUTh TpaduKu H3YYCHHBIX (QYHKIU,
rpauKy TpU U3y4EHUH MPOILIECCOB U 3aBUCUMOCTEH, MPH pPELICHUH
Bamady M3 OPYTHX Y4eOHBIX MPEeIMETOB W 3a/lad U3 pPeallbHOM JKU3HU;
BBIpAXKATh POPMYITaMH 3aBUCUMOCTU MEXK/1y BETUUMHAMU;

INOHATHUAMMU:

HCIIOJIB30BAaTh

pobiem;

- YMCTb pCHIATh TCKCTOBBLIC 3a/ld4W PA3HBIX THUIIOB (B TOM 4YHCJIC HAa|




BBISABJIATD MPUYUHHO-CJICACTBCHHLIC CBA3HU 141

aKTyaHI/IBI/IpOBaTb 3a;1aqy, BBIABUI'AaTh FI/IHOTe3y cC
CBOUX YTBEPKICHUH, 3a7aBaTh IAPaMETPbl U KPUTEPUU
[PELLICHHUS;

- aHaJH/ISI/IpOBaTI) HOJIyT-IeHHI)IG B XO0IC€ pCHIGHI/Ifl 3a1a4n
peBy.IH)TaTI)I, KpI/ITI/I‘ICCKI/I OILICHUBATHh UX I[OCTOBepHOCTI),
HpOFHO3I/IpOBaTI) N3MCHCHHUEC B HOBBIX yCJIOBI/ISIX;

-= YMGTI) HepeHOCI/ITB 3HAHUS B H03HaBaT€J'H>Hy}0 151
HpaKTI/ILIeCKYIO O6J'IaCTI/I KHU3HCOACATCIBbHOCTH,

- YMGTI) I/IHTCFpI/IpOBaTI) 3HAHUS U3 pa3HI>IX HpeHMeTHHX
oOJIacTei;

- BbIABHUI'aThb HOBBIC HJICH, npegmaraTL OpI/II‘I/IHaJ'IBHI)Ie
IMOIXO0AbI 1 peHIeHI/ISI;

1 CITOCOOHOCTEL MX HCIIONL30BAHUS B MO3HABATEILHON U
COIMAJIBHOM MPAKTUKE

[peIIeHNs, HAaXOIAWTh ApPryMEHTHl s J0Ka3aTelbCTBACEMEHHBIMU (HUHAHCAMM);

IMPOLCHTLI, 10JIM U YaCTHU, HA ABUIKCHUC, pa60Ty, CTOMMOCTBb TOBApPOB U

yCJIyr, HaJoru, 3ala4yu u3 oOnactu YIIpaBJICHUA JIMYHBIMHU WU

COCTABJIATh BBIPDAKCHUS, YpPaBHEHHS,

HEPaBCHCTBA M MX CHCTEMBl IO YCJIOBUIO 3aja4d, HCCIEIOBATh
10 Ty4eHHOE PELICHHE U OLICHUBATH IIPABIONIOJOOHOCTD PE3yIIbTATOB;
yMETh cpenHee

MeraHa, HauOOJbIIee U HAUMEHBIIICEe 3HAUCHUS, pa3Max, JUCIICPCHS,

OIIEPUPOBATH  ITOHATUSAMH: apu@meTuyecKoe,
CTaH/JapTHOE OTKJIOHEHHWE 4YHCIOBOTO Habopa; yMeTb H3BJIEKATh,
MHTEPIPETUPOBaTh MH(OpPMALNIO, MPEACTAaBICHHYI0 B TaOnMIaX, HA|
muarpammax, rpaukax, OTpaskarolylo CBOMCTBA peabHBIX POLECCOB
U SBJICHUH; MpPEICTaBIATh WHPOPMAIUIO C TOMOIIBI0 Taldnuil U
uarpaMM; HMCCJIEIOBAaTh CTATHCTHMYECKUE JAHHBIC, B TOM YHUCIE C
pUMEHEHHEM I'paUUeCcKUX METOI0B U AJIEKTPOHHBIX CPE/ICTB;

- YMETh ONEPUPOBATH MOHATUAMH: CIYYalHBIM ONBIT M CIy4alHOE
COObITHE, BEPOATHOCTb CIYy4alHOrO COOBITHS; YMEHHE BBIYUCIATH
BEPOSITHOCTh C MCIIOJIb30BAHUEM TpaUuyecKUX METOJO0B; MPUMEHSTH
(OpMyINbI CIIOKEHHMsSI U YMHOKEHHsSI BEPOATHOCTEH, KOMOMHATOPHBIE
(axTel U (GOpMyNBl NpPU PELIEHUHM 3aJad; OLICHWBATh BEPOATHOCTH
pearbHbIX COOBITHI; 3HAKOMCTBO CO CIIy4JalHBIMH BEIUYMHAMU;
YMEHUE MPHUBOJIUTH IIPUMEPHI MPOSBICHUS 3aKOHA OOJIBLIMX YHUCEN B
[IPUPOIHBIX U OOLIECTBEHHBIX SIBJICHUIX;
YMETb OIIEPUPOBATH IOHITHUAMM:
JIBYTpaHHBIA  yTOJI,
[1apaJUIEIbHOCTD U NMEPIECHIUKYIAPHOCTD IPSMBIX U IUNIOCKOCTEH, YroJl

TOYKa, IIpsAMas, IUJIOCKOCTD,

[IPOCTPAHCTBO, CKPELIMBAIOLIUECS  MPSMBIE,
MEXy MPSAMBIMU, YTOJI MEXIY NMPSAMOA U MIOCKOCTBIO, YrOJ MEXIY)|
[UIOCKOCTSIMH, PAacCTOSSHUE OT TOYKM JO IIJIOCKOCTH, PACCTOSIHUE
yMeHHe

MCIKAY IIPAMBIMH, PACCTOSHUC

MCIIOJIb30BAaTh IIPpHU PCHICHUU 3aJda4 H3YYCHHBIC (1)aKTLI n TCOPCMBbI

MCKAY IIIOCKOCTSMMU,

[UIaHUMETPUH; YMEHHE OLIEHHBATh pa3Mepbl 0OBEKTOB OKPYKAIOIIETO
MUDa;
YMEThb  ONEpPUPOBATH

- IOHATUAMU: MHOT'OT'PpaHHUK, CCUCHUC

MHOTOIpaHHMKa, KyO, mapajiesnenunesi, npusma, nupamuia, purypa u
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[OBEPXHOCTh BpallleHHs, IWIMHAP, KOHYC, Imap, cdepa, CEYeHUs
(burypsl BpaiieHus, IUIOCKOCTh, Kacaromascs cQepsl, IWIMHAPA,
KOHyCa, IUIOMAAb TIOBEPXHOCTH NHPAMUJAbL, TPHU3MBI, KOHYCa,
[UIMHApa, IUomans cdepbl, o00beM Kyba, MNPSIMOYTOJIBHOTO
napajieNienunena, MUpaMuibl, MPU3MBL, HUIMHAPA, KOHYca, MHIapa;
yMEHHE M300paXkaTh MHOTOTPAHHMKHM W TOBEPXHOCTH BpAICHHS, WX
CeUeHHUs] OT PYKH, C I[IOMOIIBIO YEPTEKHBIX HWHCTPYMEHTOB W
DIIEKTPOHHBIX ~ CPEJICTB; YMEHHE paclo3HaBaTb CHMMETPUIO B
MPOCTPAHCTBE; YMEHHE PACIIO3HABATH IPABUIHHBIE MHOTOTPaHHUKH;

- YMEThb OIEpPHPOBATh MOHATHSIMHU: JBIXKCHHE B MPOCTPAHCTBE,
noMo0HBIe (GUTypsl B TPOCTPAHCTBE; HCIIOJIB30BaTh OTHOIICHUE
rUIomIaiel NOBEpPXHOCTEN U 00bEMOB NOJIOOHBIX (GUTYp MPH PEICHUU
Bangad;

- yYMETh BBIYHCIATH TEOMETPHUYECKHE BEIMYMHBI ([UIMHA, Yrod,
TUI0Iaabh, O0bEM, IUIOIIAAh MOBEPXHOCTH), HCIIOJB3YS H3YyUCHHBIC
(hOpMYITBI U METOJIBI;

- yMETh ONEpPUpOBaTh MOHATHUAMH: HPSIMOYTOJbHAs CHCTEMQ
KOOPJIMHAT, KOOPJWHATHI TOYKH, BEKTOP, KOOPAMWHATHI BEKTOPA,
CKaJIIPHOE ITPOM3BEICHUE, YTOJl MKy BEKTOpaMH, CyMMa BEKTOPOB,
[POM3BECHNE BEKTOPa HA YHCIIO; HAXOAWTH C MOMOIIBIO M3YYCHHBIX
(opMya KOOpIAMHATBI CEPEIMHBI OTPE3Ka, PACCTOSIHUE MEXKIY ABYMS
TOYKAMH;

-yMeTh BBIOMpATh MOJXOSIINA W3YyYEHHBIH METOA JUIS pEIICHHS
3ajaud, paclo3HaBaTh MaTeMaTH4yeckue (akTel M MaTeMaTHYeCKHe
MOJEIH B HPUPOJHBIX W OOIIECTBEHHBIX SBICHHUAX, B HCKYCCTBE;
YMEHHE IPUBOIUTH IPUMEPBI MATEMAaTHYECKUX OTKPBITHUH POCCHHCKON
1 MUPOBOM MaTeMaTHYECKOH HAYKH.

-yMETh ONEPUPOBATH MOHATHUSAMHU: OIpPEACTICHUE, aKCHOMa, TeopeMma,
CJIEZICTBHE, CBOICTBO, TPU3HAK, J0Ka3aTeIbCTBO, PABHOCHUIIbHbIE
(bopMyIHpPOBKH; YMEHHE ¢dbopmynupoBaTth oOpatHoe Y
NPOTUBOIOJIO)KHOE  YTBEP)KACHHE,  IMPHBOAUTH  NIPUMEPHl U
KOHTPIIPUMEPHI, HCIIONB30BaTh METOJ MaTeMaTH4eCKOW WHIYKIUY;
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HpOBOI[I/ITL JOKa3aTCJIbHBIC paCCY)K,HeHI/ISI HpI/I pel_HeHI/II/I 3ajaa4,
OLICHUBATH JIOTHYECKYIO IPABUIIBHOCTD PACCYXKICHUM;

- YMGTB OHepI/IpOBaTB INOHATUAMHU. MHOXKCCTBO, IIOJMHOXCECTBO,
onepaunn HaJd MHOXCCTBaMH, yMeHI/Ie HUCIIOJIB30BATh TeOpeTI/IKO-
MHO)I(GCTBGHHLIP'I armapaT IJIA  OIIMCAHUS peam,HHx Hpoueccms 51
SIBIICHUI TIPY pEIIeHUH 3a7ad, B TOM YHUCIIE W3 APYrUX Y4eOHBIX]
MPEMETOB;

- YMETb ONEpUpOBaTh MOHATHIMH: rpad, CBA3HBIN rpad, 1epeBo, UKL,
rpad Ha TUIOCKOCTH;, YMEHHE 3aJlaBaTh M OIMHCHIBaTh Tpadsl
Pa3IMYHBIMU CTIOCO0aMU; HCIOIb30BaTh rpadbl U PEILICHUH 3aj1ay;

- yMeTh CBOOOJHO  OMNEpPUPOBATh  MOHSATHSMU:  COYETAHUE,
MepecTaHOBKA, YHCIO COYETAaHWUW, YHUCIO TEePEeCTaHOBOK; OWHOM|
HproToHa; yMeHne NPUMEHSITh KOMOWHATOPHBIE (PAKTHI M pacCyX ACHHUS]
TS peIieHus 3a/1a4;

-yMeThb OIEPUPOBATh MOHATHIMH: HAaTypaJIbHOE UYWCIIO, IIEJI0€ YUCIIO,
OCTaTOK M0 MOJYJIO, PAallHOHATBLHOE YMCII0, UPPAMOHATBLHOE YHCIIO,
MHOECTBAa HATYypaJbHBIX, IEJbIX, PAllMOHAIBHBIX, ACHCTBUTEIBHBIX
YUCEeT; YMEHHE MCIO0JIb30BaTh TNMPU3HAKU JETMMOCTH, HAUMEHBIIUH
00ImMiA TeUTeNh 1 HAaUMEHbIIee o0IIee KpaTHoe, anroput™ EBkimaa)
Py PEIICHUH 3a/1a4y; 3HAKOMCTBO C PAa3JIMYHBIMHU TIO3UIIMOHHBIMH|
CHCTEMaMH CUHCJICHMS,

- yMeTh CBOOOJHO OTIEPUPOBATH TOHATHAMHU: CTCICHb C IEIbIM
MOoKa3aTeJeM, KOPEHb  HATypalbHOW  CTENEHW, CTENeHb  C
palMoOHANIBHBIM  TIOKa3aTelieM, CTeNeHb C  JCHCTBUTEILHBIM|
(BEIIECTBEHHBIM) IMOKa3aTeeM, JIorapudM dYKciia, CHHYC, KOCHHYC U
TaHT€HC TTPOU3BOJIBHOTO YHCIIA;

- yMeTh OINEpUpPOBaTh MOHATUSMH: TOXIECTBO, TOXKJIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHUE, HEPaBEHCTBO, CUCTEMa YpPaBHEHUU H
HEpPaBEHCTB, PAaBHOCWJIBHOCTb YpPAaBHEHUM, HEPABEHCTB M CHUCTEM,
palMoHaNbHbIE, HPpALMOHANIbHBIE, I[OKa3aTelIbHbIE, CTEIEHHBIE,
morapudMuueckre, TPUTOHOMETPUUYECKUE YpaBHEHHS, HEPABEHCTBA U]
CHUCTEMBbI; YMEHHME pEIlaTh YPABHEHHUs, HEPABEHCTBA M CHUCTEMBI (|
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[IOMOLIBIO Pa3IMUYHBIX IPUEMOB; PEIIaTh YPAaBHEHHUsS, HEPABEHCTBA M|
CUCTEMBI C IIapaMETpPOM; IPHUMEHSTHh ypaBHEHUS, HEPAaBEHCTBA, HX
CUCTEMBI JUIsl PELLICHUSI MAaTEMaTUYECKUX 3aa4 U 3a7a4d U3 pa3IMuHbIX
o0acTeil HayKu U peaNbHOM KU3HH;

-yMeTb CBOOOJIHO ONEpPUPOBATh MOHATUSAMU: Tpaduk QYHKIUH,
oOpatHast (QyHKOMS, KOMMO3WIMUS (YHKUMN, JUHEWHas QYHKIMS,
KBaJpaTHYHas (YHKIWS, CTeTeHHAas (QYHKIHS C IETBIM MOKa3aTeleM,
TPUTOHOMETPHUYECKHE (DYHKIMH, OOpaTHBIE TPUTOHOMETPUYECKUE
(GyHKIMM, TOKa3aTelabHas M Jorapudmuueckas (yHKIUU; yMEHUE
CTpPOUTH Tpa@uKu (QYHKIMH, BBINOJHATH MpeoOpa3oBaHUs IpadUKOB
(b yHKITU;

YMEHHME MCIOJIb30BaTh rpapuku QYHKUMN AJI U3y4EHUs MPOLIECCOB U
3aBUCUMOCTEN MpPU PElIeHUH 3a7a4d U3 APYruX y4eOHBIX MPEIMETOB U
13 pealbHOM >KM3HU; BbIpaXaTb (GOpMYIaMH 3aBUCHUMOCTH MEXIY]|
BEITMYNHAMU;

yMEHHE CBOOOJHO OIEPUPOBATH TMOHATUSMHU: YETHOCTh (DYHKIIHNH,
[EpUOINYHOCTD (DYHKIIMH, OTPAHUYEHHOCTh (DYHKIIMH, MOHOTOHHOCTb
(bYHKIIUK, OKCTpeMyM (YHKIHWHM, HAWOOJbIIee ¥ HAUMEHBIEe
3HAYeHUs  (QYHKIUM Ha  IPOMEXKYTKE; YMEHHE  IPOBOJAUTH
rcciaeoBaHue QyHKITUH;

YMEHHUE MCIIOJIb30BaTh CBOMCTBA M rpauku (yHKUUI U1 perieHus
YpPaBHEHMH, HEpaBEHCTB M 3ajJad C IapamMeTpaMmy; H300pakaTb HA
KOOP/JMHATHOM  IUIOCKOCTM  MHOXECTBAa  pelIeHUH  ypaBHEHU,
HEPaBEHCTB U UX CHCTEM;

-yMeTb CBOOOJHO OIEPUPOBATh MOHATUSAMM: IOCIIEAOBATENbHOCTD,
apudMeTHuecKas ~ MpOrpeccHusi,  IeoMeTpuyeckas  Iporpeccus,
0ECKOHEUHO YyObIBaroIlasi TIeOMETpUYEcKass Mporpeccusi; yMeHHe
3ajaBaTh  I1OCJIEJOBAaTEIbHOCTH, B TOM 4YHMCIE€ C  IIOMOUIBIO
PEKYPPEHTHBIX HOpMYIT;

- yMeTb ONEpUpOBaTh TMOHATHSAMU: HENPEPHIBHOCTh  (YHKIUH,
ACUMIITOTHI Tpaduka (QYHKUIMH, TepBas W BTOpas MPOU3BOJHAS
(YHKIIMM, TE€OMETPUYECKMH U (PU3MUYECKHI CMBICI TNPOU3BOJHOM,
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nepBooOpa3Hasi, ONpPEICNCHHBI MHTErpaj; YMEHHE HaXOIUTh
AcUMINTOTHl Tpaduka (QYHKIMHM;, yMEHHE BBIUYUCIATH MPOHU3BOIHBIC
CYMMBI, TIPOM3BEACHUS, YACTHOTO U KOMIIO3UIINH (DYHKIIHHA, HAXOIUTh
ypaBHEHHE KacaTeIbHOU K TpaguKy (yHKIUH;

YMEHHE HCIOJB30BaTh MPOM3BOJHYIO JUIS HCCIEAO0BaHUS (DyHKIHWH,
I HAXOOKJICHHUSI HAWIY4IIero PEelieHHs] B MPUKIAIHBIX, B TOM YHCIIE
COLIMATBHO-9KOHOMHUYECKUX M (PU3UYECKUX 3a7adax, Ui ONpeaesICHHs
CKOpPOCTH W YCKOPEHHS; HAaXOIUTh IUIOHIand u o0beMbl (uryp c
MOMOINbI0 HMHTErpajia; TPUBOAWUTH MPHUMEPHl MaTeMaTHYECKOTO
MOIETTUPOBAHUS C MOMOIIBI0 T depeHIInaTIbHbIX YPaBHEHHUI;

- YMETh ONEPUPOBATh MOHATUAMU: KOMIIJIEKCHOE YUCIIO, CONPSKEHHBIE
KOMIUJIEKCHBIE 4YMCIIa, MOJYJlIb WU apryMEHT KOMIUIEKCHOTO YHcIa,
bopma 3anucu KOMIUIEKCHBIX qrcen (reomeTpuueckas,
TPpUTOHOMETpHUYECKass M  anredpanyeckas); yMeTb IPOU3BOJIUTH
apr(MeTHUECKNE NEHCTBUS C KOMIUIEKCHBIMH YHCIIaMH; TPUBOJUTH
MIPUMEPHI HCTIOJTB30BAHUS KOMIUIEKCHBIX YHCET,

- yMeTb  CBOOOJHO  ONEpPUpPOBaTh  IOHATUSAMHU:  CpEIHEe
apu(pMeTHuecKoe, MeauaHa, HauOoJiblllee W HaMMEHbIIee 3HAYEHUs,
pa3smax, JuCIepcUs, CTAaHAApTHOE OTKJIOHEHHWE JUIsl ONMCaHUs
YMCIIOBBIX JIAHHBIX; YMEHHE HCCIIE0BaTh CTaTUCTHUECKUE JAHHBIE, B
TOM 4YHCJIE C INPUMEHEHHEM TIpaUuecKHMX METOJIOB U 3JIEKTPOHHBIX
CpeACTB; TIpaUuUecKd HCCIEeI0BaTb COBMECTHbIE HAOIIOAEHUS C
[IOMOILBIO IMarpaMM pacceuBaHUs U JIMHEHHON perpeccuu;

- YMEeTb HaXOJUTh BEPOSITHOCTU COOBITMH C HCIIOJIb30BaHUEM
rpauuecKux METOJOB; MPUMEHATh A pelieHus 3agad (popmysbl
CIIO)KEHUSI W YMHOXEHHMsS  BEpOSITHOCTEH, (OpMylly IOJHOH
BEPOSATHOCTH, Gopmyny bepHymi, koMmOuHaTtopHble (akTel U
(opMyInbl; OLIEHHBAaTh BEPOSATHOCTH pEAJIbHBIX COOBITUH; YMEHHE
ONEepUpPOBATh MOHATUSAMH: CllydailHas BeJIMYMHA, paclpeelieHue
BEPOSATHOCTEH, MaTEMaTHUECKOE OXKUJIaHHE, JUCIIEPCUsl U CTaHJapTHOE
OTKJIOHEHUE CIIydyailHOH BeNW4YuHBI, (PYHKIMH pachpeneieHus Hu
[UIOTHOCTH  PaBHOMEPHOTO,  IOKa3aTeJIbHOIO U HOPMAaJIbHOTO
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pacupeleseHuil; YMEHHE  MCIOJIb30BaTh  CBOMCTBA  HM3YYEHHBIX
pacupeneneHuil 1 peleHus 3a1a4; 3HaKOMCTBO C ITOHATUSAMU: 3aKOH|
0OJBIINX YHCEN, METOAbl BBIOOPOYHBIX HCCICIOBAHU; yMEHHE
[IPUBOJUTh HPUMEPHl IMPOSBICHUS 3aKOHAa OOJBIIMX YHCET B
MPUPOJHBIX U O6HIGCTB€HHI)IX SIBJICHUAX,

- yMeTb CBOOOJHO ONEpPUpPOBaTh MOHATUSAMHU: TOYKA, NpsMas,
[IJIOCKOCTh, IIPOCTPAHCTBO, OTPE30K, JIyd, IUIOCKUN yroJ, JABYI'PaHHbBIN
YTOJI, TPEXI'PAHHBIM YroJ, IEPECEKAIOIUECs, IapauleIbHbIE H
CKPCHIUMBAIOIIHECA TMPAMBIC, MApaJlJICJIbHOCTE U NECPICHAUKYIAPHOCTD,
MIPSMBIX U TUIOCKOCTEH, YTOJl MKy NPSAMBIMH, YIOJI MEXAY IPSIMOH 1
[UIOCKOCTBIO, YrOJl MEXAY INUIOCKOCTSIMHM; YMEHHE HCIOJb30BaTh IIPH
PCHICHNU 3aJa4 U3YUCHHBIC q)aKTI)I N TCOPCMBI IINIAHUMETPHUHN, YMCHUC
OIICHUBAaTh pa3Mepbl OOBEKTOB B OKPYXKAIOUIEM MHpE; yMEHHue
OIICPUPOBATH TMOHATHUAMHU: MHOTOI'PAHHHUK, CCUYCHHUC MHOI'OT'PAaHHHKA,
[pPaBWIbHBIII  MHOTOTpaHHHWK, MpH3Ma, MuUpaMuaa, ¢urypa u
MOBEPXHOCTh BpaIlleHUs, IMWIMHAP, KOHYyC, mmap, cdepa, pa3BepTka)
[IOBEPXHOCTHU, CEUEHUS KOHYCAa M LWINHJIPA, NapaluieIbHble OCH WIH
OCHOBaHMIO, CEuUeHHe I1apa, IIJIOCKOCTh, Kacaromascs cQepsl,
LWIMHIPA, KOHYCa; YMEHHE CTPOMTb CEYECHHE MHOTOTPAHHMKA,
1300pakaTb MHOTOI'PAaHHHUKH, (PUIYphl U MOBEPXHOCTH BPALICHMS, HX|
CCUCHHUsA, B TOM YHUCJIE C MOMOUIBIO BJEKTPOHHBIX CPEACTB; YMEHHE
[IPUMEHSATh CBOMCTBA TIE€OMETPUYECKMX (QUIYp, CaMOCTOSTEIbHO
(opMynupoBaTh  ONpEAETICHHUS M3ydaeMbIX (UIYp, BbIABHUIraTh
FUIOTE3bl O CBOMCTBAX M IPU3HAKAX I'EOMETPUYECKUX (QUryp,
00OCHOBBIBaTh ~ WJIM  ONpOBEprarb  MX; yYMEHHE  HPOBOJIUTH
Ki1accupukanuio (GuUryp 1o pazaMuHBIM - PU3HAKaM, BBINOJIHATH
HE00X0/IMMBIE TONOJIHUTENbHBIE OCTPOCHHUS;

-yMeTb CBOOOJHO OINEpUPOBATh MOHATUSAMU: IUIOIAAb GUTYpBl, 00bEM
(Gurypsl, BeIWYMHA YIJa, PACCTOSTHME OT TOYKU JI0 IUIOCKOCTH,
PACCTOSTHUE MEXKAY IMPSMBIMH, PACCTOSHHE MEXAY IUIOCKOCTSAMHU,)
rutomaab chepsl, IIOMAAb MOBEPXHOCTH MUPAMU/IbI, IPU3MBI, KOHYCa,
[UIMHApa, o00BeM  Kyba, MNpsAMOYrOJIbHOTO — Mapajliesienunena,
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UpaMMJIbl, MPU3MBL, LWIMHIPA, KOHYCa, IIapa; YMEHUE HAaXOAWUTh
OTHOIIIEHHE 00BEMOB MOAOOHBIX QUTY;

- yMeTb  CBOOOJHO  ONEpPUPOBAaTh  TOHATHSAMH:  JIBHKCHHE,
[apauleIbHbIM IIEPEHOC, CUMMETPHS Ha IUIOCKOCTU U B NIPOCTPAHCTBE,
[OBOPOT, IpeoOpa3zoBaHWe MOJMOOMS, TMOAO0OHBIE (UTYPHI; yMEHHE
pacrio3HaBaTh paBHbIE U MOJIOOHBIE (PUIYpBI, B TOM UYHUCIE B NPUPOJE,
MCKYCCTBE, ApXUTEKTYpe; YMEHHE HCIO0JIb30BaTh TI'E€OMETPUYECKHE
OTHOLIEHMSI, HAXOJIUTh T'€OMETPUYECKUE BEJIUYMHBI (JUIMHA, YTOJ,
[1011a/1b, 00bEM) IPU PEIICHUH 3a/1a4 U3 JPYTUX YYEOHbIX PEIMETOB
Y U3 PeaIbHOM KU3HMU;

- YMETb CBOOOJHO ONEPUPOBATH MOHATUSAMU: MPIMOYIOJIbHAS CUCTEMA
KOOpJMHAT, BEKTOP, KOOPIUHATHI TOUKH, KOOPJAUHATHI BEKTOpa, CyMMa)|
BEKTOPOB, MMPOU3BEACHNE BEKTOpa Ha YMCIO, Pa3jioKeHHE BEKTOpa IO
0asucy, CKaJIpHOE IMPOU3BEIECHUE, BEKTOPHOE MPOM3BEIEHUE, YIroJl
MEXJy  BEKTOpamMH; YMEHHME  HCIOJb30BaTh  BEKTOPHBIK U
KOOpJIMHATHBIN METOJ Ui PELIeHUs TeOMETPUYEeCKHX 3ajad M 3ajad
NIPYTrUX y4eOHBIX IMPEIMETOB; ONEPUPOBATh MOHATHSIMU: MaTpuua 2x2
u  3x3, omnpenenuTedb ~ MaTPUIbl, T'E€OMETPUYECKUN  CMBICI
OTIPEICIINTENS,

- YMETb MOJCIIMPOBATH PEaJbHBIC CUTYyallMH HA SI3bIKE MATEMATUKH;
COCTaBJIAATH BBIPAYKEHMS, YPABHEHHUs, HEPABEHCTBA U HUX CHCTEMBI IIO
YCIOBUIO  3aJadd,  MCCIEAOBATH  IOCTPOCHHBIE  MOJAEIH (|
MCII0JIb30BAHUEM alnapaTa ainreopsl, HHTEPIPETUPOBATh MOJTyYEHHBIH
pEe3yapTaT; CTPOUTH  MATEMATUYECKUE MOJEIUM €  IOMOILBIO
FEOMETPUYECKUX IOHATHM M BEIUYMH, PEIIATh CBA3aHHBIE C HHUMMU
[IPDAKTUYECKHUE 337aud; COCTaBIATh BEPOSITHOCTHYIO MOJAEIb W
MHTEPIIPETUPOBATh IOJIYYEHHBIM pE3YyNbTaT; pEIlaTh HNPUKIAIHbIE
3azaud  CpPeICTBAMHM MAaTEMaTHMYECKOr0 aHajlu3a, B TOM 4YHCIIE
COLIMAIBHO-3KOHOMHUYECKOTO U (PU3UYECKOTO XapaKTepa;

- YMEHME BBIOMpaTh MOAXOMAIIUN METOA Ul pelleHus 3a7auH;
[OHMMAHHE 3HAYMMOCTH MAaTE€MaTUKH B W3YYEHHH IPUPOJHBIX H
OOIIECTBEHHBIX IPOLIECCOB M  SIBICHUI; YMEHHE paclo3HaBaTHh
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[IPOSIBJICHUE 3aKOHOB MAaTEMAaTUKH B HCKYCCTBE, YMEHHME IIPUBOJUTH
[IpUMEPbl MATEMATHYECKUX OTKPBITMM POCCUMCKOM U MHUPOBOU

MaTEeMaTHUYECKOU HAyKU

OK 02
COBPEMEHHBIE CPEICTBA IIOMCKA,

HWcnoap3oBath

aHamM3a W MHTEPIPETaluy|
nH(bOpMaINY, y
MH(GOPMAIIMOHHBIE  TEXHOJOTHY
st BBITIOJTHEHUS 3a1ay
pohecCuoHaATbHOM
NeSATeNbHOCTH

B 00acTy IEHHOCTH HAYYHOT'O TO3HAHUS:
-chopMHpPOBaHHOCTH MHPOBO33pEHHUS,
COOTBETCTBYIOLIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSA
HayKl M OOLIECTBEHHOM NPAaKTHKH, OCHOBAaHHOI'O HA
KYJIbTYp, CIIOCOOCTBYIOILETO

CBOETO MECTa B MOJIMKYJIbTYPHOM MUPE;

JTHAJI0Te OCO3HaHUIO|

- COBEPILICHCTBOBAHME S3BIKOBOM M YHMTATEIbCKOM|
KYJIbTYPbI
UITFOIBMU U TIO3HAHUSI MUPA;

Kak CpeIcTBa B3aUMOJICHCTBUA MEXY]

- OCO3HAHME LEHHOCTH HAay4yHOH JeATEIbHOCTH,
TOTOBHOCTD OCYILIECTBIISTh MIPOEKTHYIO U
1ICCIIEIOBATENIbCKYIO JESITENIbHOCTh UHIMBUIYAIbHO U B
rpyriIe.

OBnageHue YHUBEPCAIbHBIMHU y4eOHBIMU

[M03HABATEIIBHBIMH JCHCTBUSMH:

B) paboTa ¢ nHpopMaIuei:

- BJIaJCTh HAaBBIKAMHU TIOJyYeHHUS WHPOpMAIUU U3
MCTOYHUKOB  pa3HBIX

THUIIOB, CaMOCTOATCIIbHO

OCYILIECTBIISITh IOWCK, AaHallu3, CHUCTEeMAaTH3alUI0 |
MHTEpIpeTaluio HHPOPMAIUU Pa3IUYHBIX BHJIOB U
(bopM MpecTaBICHMUS;

- CO3[1aBaTh TEKCTHI B PA3IMYHBIX (opMaTax C y4eToM
HasHaueHUs WHPOpMAIMUM M LEJeBOM ayIuTOPHH,
BbIOMpass ONTUMajbHYI0 (OpPMY TIPEICTaBICHUS U
BHU3yaIU3aliy;

OIICHUBAThb

JCTUTUMHOCTD
I/IH(pOpMaI_[I/II/I, €€ COOTBETCTBUC IMPABOBLIM W MOPAJIbHO-

JOCTOBCPHOCTD,

PDTUYCCKUM HOpMaM,;
HUCIIOJIb30BATh

- cpeacTtBa  HMH()OPMAIMOHHBIX U

- YMETb MOHATUSAMH: byHKIuS,

nokazaTenbHass (QYHKIUS, CTeNeHHas (QYHKIUsS, JorapupmuuecKasy
(byHKLMS, oOpaTHble  (YHKIUH;
YMEHUE CTPOUTh Tpaduku W3ydeHHBIX (YHKIIHH,

OIIEpPUPOBATH pauMoHalIbHAs
TPUTOHOMETPUYECKUE (DYHKIIUH,
HCIIOJIb30BAaTh
rpaduKy MpH W3YyYEHUH TPOIECCOB W 3aBUCUMOCTEH, MPH PEIICHUY]
3ajad M3 JpYrux Y4eOHbIX MpPEeIMETOB M 3a/ad U3 pealibHOM KH3HU;
BBIpaXXaTh GOPMyJIaMU 3aBUCUMOCTH MEXK/Ty BEIMUYNHAMU;

YMETh OIEPUPOBATH IOHATHUSAMHU: TOXKICCTBO, TOXKJICCTBEHHOE
npeoOpa3oBaHue, ypaBHEHUE, HEPAaBEHCTBO, CHCTEMa YpaBHEHUH U
HEPABCHCTB, PABHOCWJIBHOCTh YPAaBHCHHIA, HEPAaBEHCTB M CHCTEM,
parvioHalbHBIC, HWppaIMOHANIBHBIE, TIOKa3aTelbHbIC, CTCIICHHEBIC,
orapuMudecKre, TPUTOHOMETPHYECKUE YpaBHEHHS, HEPABEHCTBA |
CHUCTEMBI; yMETh pellaTh YpaBHEHHS, HEPABEHCTBA M CHCTEMBI C
MOMOIIIFI0 Pa3IMYHBIX MPHUEMOB; pellaTh YpaBHEHUS, HEPABEHCTBA W
CHCTEMBI C TIapaMEeTPOM; TPUMEHSITh YpaBHEHUS, HEPABCHCTBA, HX|
CHCTEMBI JIUISl PEIICHHUS MaTEMaTHYSCKHX 3a]1ad U 3a/1a4 U3 Pa3InyHbIX|
oOsacTell HayKu U peasIbHOW KU3HH,

yMeTh  CBOOOJIHO  OIIEPUPOBATH JIBYDKEHUE,
MapajuIeNIbHBINA MIEPEHOC, CAMMETPUS Ha IJIOCKOCTH M B IIPOCTPAHCTBE,
npeoOpazoBaHue Moa00us, MOAOOHBIE (UTYPHI;, YMETh
pacrio3HaBaTh paBHbIC W MOJO0HBIE (PUTYPHI, B TOM YHCIIE B IPHPOJIE,
HCKYCCTBE, YMETh HCIIOJIb30BaTh T'E€OMETPUYCCKUE
OTHOILICHHSI, HAaXOJUTh TEOMETPHUUCCKUE BEIWYMHBI (JJIMHA, YrOJ,

[10111a/1b, 00bEM) MPU PEIICHUH 3a/1a4 U3 JPYTUX Y4eOHBIX MPEAMETOB

INOHATHUAMU:

IIOBOPOT,

apXHUTEKTYPE;

1 13 peanLHoﬁ KHU3HHU
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KOMMYHHKAIIHOHHBIX TEXHOJOTHH B peICHN N

KOITHUTHUBHBIX, KOMMYHHUKATUBHBIX U OPraHu3alluOHHBIX
Bajad ¢ coOnroneHUeM TpeOOBaHWA 3PrOHOMUKH,
TeXHUKU 0E30MaCHOCTH, TUTHEHBI, pecypcocOepeKeHus,

[IPABOBBIX M ATUYECKUX HOPM, HOPM WH(POPMAIMOHHOM

0€30I1aCHOCTH;

- BJAQACTb HaBblIKaMMW PACIIO3HABAHUA W  3alllMThHI
MH(bOpMaIINH, MH(OPMaLIMOHHON 0e301acHOCTH
VIMYHOCTH

OK 03
[peanr30BbIBaTh

podeccuoHanbHOE

JIMYHOCTHOC

[pePUHIMATEIbCKYIO

ICATCIBHOCTD B
podeccrnoHalIbHON cepe,
MCII0JIb30BATh 3HAHUS 1o
(MHAHCOBOW TpPaMOTHOCTH B
Pa3ITUYHBIX ’KM3HEHHBIX
CHUTYaIHIX

[InanupoBath

%1
COOCTBEHHOE
H]

pas3BuTHE,|-

B oGnactu 1yxOBHO-HPaBCTBEHHOT'O BOCTIMTAHMSL:

c(OpPMHUPOBAHHOCTh ~ HPABCTBEHHOTO  CO3HaHMS,
PTUYECKOTO MTOBECHUS;

CHOCOOHOCTh OLIEHUBATh CHUTYallMI0 M TPUHUMATh
OCO3HAHHbIE PEUICHUS, OPUEHTUPYSACh HAa MOPAIBHO-

HPAaBCTBCHHBIC HOPMbI U ICHHOCTH,

OCO3HaHME JIMYHOTO BKJIaJa B  IOCTPOCHUE
[YCTOMYHMBOTO OYAyIIEro;

- OTBETCTBEHHOE OTHOILIEHHWE K CBOMM DPOJIUTENSM U
(W) OpYruM 4YjeHaM CEMbH, CO3JIaHWI0 CEMbH HA|
OCHOBE OCO3HAHHOTO MPHUHATHUA IEHHOCTEW CEMEWHOM
PKU3HU B COOTBETCTBUU C TpaAULIUAMHU HapoJoB Poccuu;
OBnaseHue YHHUBEPCATbHBIMU PEryasTUBHBIMU
MEVCTBUSIMUA:

a) caMOOpraHHU3aIys:

- CaMOCTOSITEJIbHO OCYIIECTBIISITH TO3HABATEILHYIO
NesITEeNbHOCTh,  BBISIBJISATH ~ MPOOJEMBI, CTaBUTh U
(hopMynupoBaTh CcOOCTBEHHBIE 3a/1a4u B
00pa3oBaTeNIbHOM  EATENbHOCTH U KUZHEHHBIX
CUTYaIUsX;

- CaMOCTOSITEJIbHO  COCTaBJIATh  IUIaH  PELICHHUs
MpoOseMbl € Y4eTOM  HMMEIOLIUXCS ~ PEecypcoB,

COOCTBEHHBIX BO3MOXKHOCTEH H npennhoeHHﬁ;

- YMETh OIEpUPOBaTh MOHATHUAMH: palMOHAIbHBIC, UPpPALMOHAIbHBIE,
[oKazaTelbHbIE, CTETIEHHbIE, IOTapu(PMUUYECKHE, TPUTOHOMETPHUECKHE
YPaBHEHUS U HEPABEHCTBA, UX CUCTEMBI,

YMETh
MHOTOTpaHHHKa, Ky0, mapajuiesenumne 1, npu3Ma, nupamuaa, Gpurypa u

OTepUpOBaTh TMOHATHUAMHU: MHOTOTPAHHUK, CEUYEHUE
MOBEPXHOCTh BpallleHUs, LWIUHIP, KOHYC, wmap, cdepa, ceueHUs
¢urypsl BpallleHUs, IJIOCKOCTh, Kacaromiasicsi cdepbl, UWIHHIpA,
IIPU3MBL, KOHYCA,

IPSIMOYTOJIBHOTO

KOHYCa, ILIOIIaJb
HUIKMHOpA, momaab

MOBEPXHOCTH  MTHUPAMUJIBI,
cheprl, o0BeM KyOa,
napajuieNienumnena, MupaMupl,
YMEHHE W300pakaTh MHOTOTPAHHUKH W TOBEPXHOCTH BpAICHHS, HX|

MpU3MBblL, IWIMHIpPA, KOHYyca, IIapa;
CCUeHHs OT pPYKH, C T[OMOIIBIO YEPTEKHBIX HHCTPYMEHTOB H
QIEKTPOHHBIX  CPEACTB; YMETh paclo3HaBaTh CHUMMETPHUIO
[POCTPAHCTBE; YMETh PACIO3HABATH MIPABUJIbHBIE MHOTOTPaHHUKH;
YMETh PSIMOYTOJIbHAS
KOOpJIMHAT, KOOPAMHATHI

B

OIICpHUPOBAThH CHUCTEMA
KOOPpAMWHATBI

CKaJIIPHOC MPOU3BCACHUC, YI'OJI MCXKAY BCKTOpaMu, CyMMa BCKTOPOB,

IIOHATHUAMM

TOYKH, BEKTOp, BEKTOPA,
[IPOM3BEICHNE BEKTOpPA HA YMCIO; HAXOJIUTh C TOMOIIBIO M3YUYEHHBIX
dbopMyn KOOpIMHATBI CEPEAMHBI OTPE3Ka, PACCTOSHHUE MEXIY IBYMS

TOYKaMH
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- 1aBaTh OLICHKY HOBBIM CUTYallUsIM;
CcrocoOCTBOBaTh  (POPMHUPOBAHHIO U IPOSBICHUIO
[IMPOKOM SPYAWIIMH B pPa3HBIX OONACTAX 3HAHUM,
[IOCTOSIHHO TIOBBIIIaTh CBOM OOpa3oBaTeNbHBIM U
KYJIbTYPHBIN YPOBEHb;

0) CAMOKOHTPOJIb!

MCIIONb30BaTh  MPHEMbl  pedIeKCHH UIS  OILCHKH
CUTYalliH, BbIOOpa BEPHOIO PELLEHUS;

- YMETh OIICHUBAaTh PUCKU U CBOEBPEMEHHO IMPUHUMATh
[PELIEHUS 110 UX CHUXKEHUIO;

B) DMOLIMOHAJIBHBIM ~ MHTEJIEKT,  IpenoJiaratoniui
c(hOpMUPOBAHHOCTD:

BHYTPEHHE MOTHMBALlMM, BKIIIOYAIOIIEH CTPEMIIEHHE K
ITOCTHKEHUIO LeH u yCIexy, ONTHUMHU3M,
MHUIMATUBHOCTb, YMEHHME JIeHCTBOBaTh, HUCXOAS U3
CBOMX BO3MOKHOCTEH;

- OSMIIATHM, BKJIIOYAIONIEH CIOCOOHOCTh IIOHUMATh
OMOILIMOHAJIBHOE COCTOSIHUE APYTUX, YUUTBIBATh €r0 IPU
OCYLIECTBJICHUM KOMMYHHUKAIlM{, CIIOCOOHOCTh K
COYYBCTBHIO M COIIEPEKUBAHUIO;

- COLMAJIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIOCOOHOCTH
BBHICTPAWBATH  OTHOLIEHUS €  JIPYTMMM  JIIOJBMH,
3a00TUTBCS, MPOSIBJIATE HUHTEPEC U paspeuiarb
KOH(JIMKTHI

OK 04 Db dexTuBHO
B3alMO/ICHCTBOBATh M pPabOTaTh B
KOJUICKTHBE U KOMaH/IC

FOTOBHOCTh K CaMOPa3BUTHIO, CAMOCTOSTEIBHOCTH U
CaMOOIIPE/ICIICHHMIO;

-OBJIaJICHHEC HaBBbIKAMU  y4eOHO-HMCCIICIOBATEIBCKOM,
[TPOCKTHOM M COI[MAILHOM JIEeATEIIBHOCTH;

OBiajicHHe  YHUBEPCAIBHBIMA  KOMMYHHKATHBHBIMU
ITCVICTBUSIMU:

0) cOBMECTHas JACSITCIIBHOCTD:

- IOHUMATh U UCTIOJIB30BATh IPEUMYIIIECTBA KOMAHTHOM

- YMETb OIEpHUPOBaTh MOHATUSAMM: CIy4alHBIM ONBIT U clydaifHOE
COOBITHE, BEPOSATHOCTh CIIy4allHOrO COOBITUS; YMETb BBIYUCIATH
BEPOSATHOCTh C HCIOJb30BAHUEM I'paMUeCKUX METOJOB; MPUMEHSThH
(OopMyINbl CIOKEHHsI U YMHOKEHHUSI BEpOATHOCTEH, KOMOMHATOPHbIE
baxTel U (QOpMyNBl MpPU pElIeHUM 337a4; OLIEHUBATh BEPOSTHOCTU
peasbHBIX COOBITHI; 3HAKOMCTBO CO CIIyJalHBIMU BEIUYMHAMU;
YMEHUE MPHUBOJIUTH MPUMEPHI MPOSBICHUS 3aKOHA OOJIBLIMX YHCEN B
[IPUPOHBIX U OOIIECTBEHHBIX SIBJICHUSIX;
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1 UHJIMBUIYaJIbHOM paboThI;

IIPUHUMATh  LEJIM  COBMECTHOU

OpraHu30BbIBATh U KOOPAMHUPOBATH JIECHUCTBUS IO €€

JICSITEILHOCTH,

ITOCTUKCHUIO: COCTaBIISITh IJ1aH JIeHCTBUMH,
[pactpeiensiTh POJIM C YYETOM MHEHHM YYaCTHUKOB
00CYX1aTh pe3yabTaThl COBMECTHOM pabOTHI;

- KOOPpAWHHUPOBATHL W BBIIIOJHATH pa60Ty B YCIIOBUSAX

[p€aTbHOTO, BUPTYAIBHOTO UM  KOMOWHHMPOBAHHOTO
B3aMOJICHCTBHS,

- OCYILIECTBJISATh IMO3UTHBHOEC CTpPaTErnYecKoe
[MOBEJACHUE B PA3JIMYHBIX CUTyalUAX, MPOSBIATH

TBOPYECTBO M BOOOPaKEHHE, OBITh HHUITUATUBHBIM.

OBageHue YHUBEPCATHHBIMHU peryIsITUBHBIMU
eV CTBUSIMU:

) MpUHSITHE Ce0s U IPYTHUX JTIOJICH:

- IPUHUMATh MOTHBBI U APTYMEHTHI JAPYTHX JIIOJCH TpH|
AHAJIM3€E PE3YJIbTATOB JIEATEIHHOCTH;

- MPU3HABaTh CBOE MpPaBO M MPaBO APYIUX JIOJEH HA|
OIITNOKH;

- pa3BHBaTh CIIOCOOHOCTH TOHMMAaTh MHUpP C IO3HIINH]

JIPYIroro 4€JI0OBCKa

- YMCTbH CBOGO,Z[HO ONCpUpPOBATh IMOHATHUAMHU: CTCIICHL C MLCJIbIM

[0Ka3aTeleM, KOpPEHb  HaTypaJlbHOM  CTENEHH, v

C

CTCIICHb

pallMOHaJIbHBIM  II0KA3aTeleM,  CTENEHb JEHCTBUTENBHBIM|
(BeleCTBEHHBIM) TIOKa3aTeseM, Jorapudm yucia, CHHYC, KOCUHYC U
TaHT€HC IIPOU3BOJIBHOTO YHUCIIA;

- yYMETb CBOOOJHO OIEpUPOBATh MOHATUSIMH: TIpaduK QYHKIUH,
oOpatHast (QyHKIMS, KOMMO3WIMUS (DYHKUMN, JUHEWHas QYHKIMS,
KBaJpaTHYHas (YHKIWsS, CTeTeHHAas (QYHKIHS C IETBIM MOKa3aTeleM,
bynxumm,

(GyHKIMM, TOKa3aTelbHas W Jiorapupmuueckas QYHKIHMHM;, YMETh

TPUTOHOMETPUYECKUE oOpaTHbIE TPUTOHOMETPHUECKHE

CTpPOUTH Tpa@uKu (QYHKIMH, BBINOJHATH MpeoOpa3oBaHUs IpadUKOB
b yHKIU];

- YMETb UCIOJIb30BaTh Ipaduku (PyHKIUH A U3y4eHUs TMPOLECCOB U
3aBUCUMOCTEN MpPU PElIeHUH 337a4 U3 APYruX y4eOHBIX MPEIMETOB U
13 pealbHOM >KM3HU; BbIpaXaTb (GOpMYIaMH 3aBUCHUMOCTH MEXIY]|
BEITMYNHAMU;

- CcBOOOJHO  OTEpUPOBATh byHKIINH,
[EpUOINYHOCTD (DYHKIIMH, OTPAHUYEHHOCTh (DYHKIIMH, MOHOTOHHOCTb
(GYHKIIUK, OKCTpeMyM  (DYHKIIHH,
3HA4YEeHUsl (QYHKIUHU Ha IPOMEXYTKE; YMETh IPOBOAUTH UCCIIEOBAHUE
byHKIUY,

- YMETh HUCIOJIb30BaTh CBOWCTBA M IpadMKu (YHKUUH Ul perieHus
YpPaBHEHM, HEpaBEHCTB M 3ajJad C IapamMeTpaMy; H300pakaTb HA

IIOHATHUAMU YETHOCTH

HanOoOJIbllleE W HauMEHBIIIEE

KOOpIMHATHOM  IUIOCKOCTH  MHOXKECTBA  pEIICHUN  ypaBHEHHIA,
HEPABEHCTB U UX CUCTEM
OK 05 OcymiecTBisaTh YCTHYIO HU[B 001acTH 3CTETUYECKOTO BOCITUTAHMUS: - yMeThb OIIEpUPOBaTh TOHATUSAMU: CpefHee apudmeruyeckoe,

IMNCbMCHHYIO KOMMYHUKAIIUIO HA|

rOCYAapCTBEHHOM A3BIKE
Pocculickoit ®denepaunun ¢
y4eTOM 0coOeHHoCTeH
COLMAIIBHOTO U KYJIbTYPHOIO
KOHTEKCTa

- OCTCTUYCCKOC OTHOLICHUEC K MHUDPY, BKIKOUYAA 3CTCTUKY]
6LITa, HAay4YHOI'0O U TCXHHUYCCKOI'0 TBOPYCCTBA, CIIOPTA,
rpyda u O6H_ICCTBCHHBIX OTHOMGHHﬁ;
CIIOCOOHOCTD BOCIIpUHUMAThH

pa3jInuHbIC  BUJBI
MCKYCCTBA, Tpadulluu W TBOPUYCCTBO CBOCTO H APYIUX

HapOd0B, omymarb  5SMOIMOHAJIBHOC BO3JICHCTBUE

MennaHa, HauOoublllee U HaMMEHbIlIee 3HAUeHUs], pa3Max, JAUCIepcHs,
CTaHJApTHOE OTKIOHEHHE 4YMCIOBOTO Habopa; yMEHHE W3BIIEKaTh,
MHTEPIPETHPOBaTh MH(POPMAINIO, MPEICTABICHHYI0O B TaONMIAX, HA)
arpaMMax, rpagukax, OTpaXxarollyto CBOMCTBA peaabHbIX MPOLECCOB
U SBJICHUN; NPEACTaBIATh HMH(GOPMAIMIO C TMOMOUIbIO TaOIUIl U
arpamMM; HMCCIEA0BAaTh CTaTUCTMYECKHE IAHHBIE, B TOM YHCIE C
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MICKYCCTBA,;
- yOeXXIEHHOCTb B 3HAYMMOCTU JUIA JIMYHOCTH U
00IIleCTBA OTEUECTBEHHOTO ¥ MHUPOBOIO HCKYCCTBA,
DTHUYECKUX KYJIBTYPHBIX TpaJulUi U HAPOJHOTO
TBOPYECTBA;

TOTOBHOCTH K CaMOBBIPAXXCHHIO B PA3HbIX BHAAX

pPUMEHEHHEM TpapHUECKIX METOA0B U AIEKTPOHHBIX CPE/CTB;

YMCTh OIICPHUPOBATH TTOHATHUAMMU:

yrou,
[1apaJUIEIIbHOCTD U NEPIEHAUKYISIPHOCTD MPAMBIX U IIJIOCKOCTEH, yroJl

TOYKa, MpsiMasi, IJIOCKOCTb,

[IPOCTPAHCTBO, JABYI'PAHHBIN CKpELIUBAIOIINEC  IpsIMBIE,

MEXy IPSAMBIMHU, YroJl MEXKIy HNPSAMON M IUIOCKOCTBIO, YrOJI MEXIY)|
[UIOCKOCTSIMH, PACCTOSIHUE OT TOYKH JO IIJIOCKOCTH, PAaCCTOSHHE

ICKYCCTBa, CTpEMJICHUE IPOSIBIIATH Ka4eCTBAMEKy IPSIMBIMU, PACCTOSIHUE MEXIY INIOCKOCTSIMH;

TBOPUYECKOM JINYHOCTH; - YMETh HCIIOJIb30BaTh IMpPH PEUICHWH 33734 H3y4eHHbIE (aKTBl H

OBnazieHne yHUBEPCAIBHBIMU  KOMMYHUKATUBHBIMHU[TEOPEMBl IUIAHMMETPHM; YMEHHE OLIEHHBATh pa3Mepbl OOBEKTOB

IENCTBUSMMU: OKpYKaroIlero Mupa

a) oOIIeHue:

- OCYIIECTBJIATh KOMMYHHKAIIMH BO BCEX cpepax KU3HU;

- pacrio3HaBaTh HeBepOalbHBIE CpEACTBA OOIIEHUS,

[MOHMMAaTh 3HAaYEHHE COI[MAIbHBIX 3HAKOB, PAaclO3HABATh

MPEANOCHIIKA KOH(JIMKTHBIX CHUTyallUd W CMATYaTh

KOH(ITUKTBI;

- Pa3BEpHYTO U JIOTUYHO U3J1araTb CBOIO TOUKY 3PEHUS C

MICIIOJIb30BAHUEM SI3bIKOBBIX CPEJCTB
OK 06 IIposBassTH Tpa)xJaHCKO-- OCO3HAHHE OOYYAIOITUMHUCS POCCUMCKON TPAXIAHCKOW- YMETh  ONEpPUPOBaATh IMOHATHUSAMH: MPSAMOYTOJIbHAs  CHCTEMA]
[MaTPUOTHYECKYIO MO3UIIMIO,MIEHTUYHOCTH; KOOPAMHAT, KOOPAMHATBI TOYKH, BEKTOP, KOOPAMHATHI BEKTOPA,
NIEMOHCTPUPOBATh  OCO3HAHHOE- LIEJICHAIIPABJICHHOE PA3BUTUE BHYTPEHHEH NO3MLUHUCKAIAPHOE NMPOU3BENCHUE, YTOJl MEXAY BEKTOpaMH, CyMMa BEKTOPOB,
[MOBEJICHUE Ha OCHOBEIIMYHOCTH  HAa  OCHOBE  JyXOBHO-HPaBCTBEHHBIX[IPOU3BEACHHE BEKTOpPA HA YUCJO; HAXOJUTh C MOMOILBI M3YyYEHHBIX|
TpagUIIMOHHBIX eHHocTe — HapoaoB  Poccuiickoin  @Denepauuiu,(Gopmysn KOOPAMHATHI CEPEIUHBI OTPE3Ka, PACCTOSHUE MEXAY ABYMS
0011eYeI0BeUECKUX IEHHOCTEH, BUCTOPUUYECKUX U HAIIMOHATbHO-KYJIbTYPHBIX TpPaIuIUilTOUKaMU;
TOM quCIe c yueToM(pOpMUPOBAHUE  CHCTEMbl  3HAYUMBIX  I[EHHOCTHO--YMEThb BBIOMpATh MOJIXOSAIIMNA HW3YYEHHBIM METOJ [UIsl PEIICHUS
rapMOHHM3aLUU CMBICIIOBBIX YCTaHOBOK, AHTUKOPPYIIIMOHHOTOBAIauM, paclo3HaBaTh MareMaTudeckue (akTbl U MaTeMaTH4ecKHe
MEKHALIMOHAJIbHBIX UMHPOBO33PEHUS,  MPABOCO3HAHUS,  HKOJOTMYECKOMMOJENU B MPUPOTHBIX M OOIIECTBEHHBIX SIBICHUSX, B HCKYCCTBE;
MEXPETUTHO3HBIX ~ OTHOIICHUMKYIbTYpPBl, CIIOCOOHOCTH CTaBUTh LIEIM U CTPOUTbyMEHUE MPHUBOJUTH MPUMEPHl MATEMATUYECKUX OTKPBITUNA POCCHICKOM
[IPUMEHATD CTaHJAPTHIPKU3HEHHBIE TUIAHBI; 1 MUPOBOM MaTeMaTU4YEeCKON HAYKH.
QHTUKOPPYILUOHHOTO B yacTu rpakJ1aHCKOro BOCIIMTAHUSL: - YMETb ONEPUPOBATH MOHATUSAMHU: CIYYalHBIM ONBIT W CIy4yalHOE
[TOBEACHUS - OCO3HAHME CBOUX KOHCTUTYIIMOHHBIX TIpaB H|COOBITHE, BEPOSITHOCTh CIY4aHOTO COOBITHS; YMETh BBIYHUCIATH

O651321HHOCTCI>1, YBAXKCHHUC 3aKOHA U IPABOIIOPAIKA,

BCPOATHOCTL C HCIIOJIB30BAHUCM Fpa(bI/I‘IeCKI/IX MCTOHOB; IMPUMCHSATD

18



- MIPUHATHE TPAAUIIMOHHBIX HallMOHAJIbHBIX,
00111eYeTOBEYECKIX T'YMaHHCTUYECKUX u
NIEMOKPAaTUYECKUX IEHHOCTEN;

- TOTOBHOCTb IPOTHUBOCTOSITh MJIC0JIOTUH IKCTPEMU3MA,
HallMOHATU3Ma, KCeHOPoOWuH, ITUCKPUMHUHALMU  TIO
COIMAILHBIM, PEJIUTUO3HBIM, PACOBBIM, HAIIMOHAILHBIM
[pU3HAKaM;

- TOTOBHOCTb BECTH COBMECTHYIO J€ATEIbHOCTh B
MHTEpecax TIpakJaHCKOro oOIlecTBa, y4acTBOBaTb B
CaMOYIpaBJICHUN B 00111€00pa30BaTENBHOM
OpraHU3aluK U JETCKO-IOHOIIECKUX OpraHU3alusiX;

- yYMEHUE B3aUMOJICHCTBOBaTh C  COLMAIbHBIMY
MHCTUTYTAMH B COOTBETCTBHU C WX (DYHKIUSIMH U
Ha3HAYEHHUEM;

- TOTOBHOCTh K TyMaHHTApPHOM M BOJIOHTEPCKOMU
NesITeNIbHOCTH;

[MaTPUOTHYECKOTO BOCIUTAHUS:

- c(hOPMUPOBAHHOCTh  POCCHUHCKOW  T'pakJIaHCKOM|
MICHTUYHOCTH, NaTPUOTHU3Ma, YBAXKEHUS K CBOEMY
HAapOJly, YyBCTBa OTBETCTBEHHOCTH Iiepen PoauHOMH,
FOPIOCTH 3a CBOM Kpail, cBO0 PoauHy, CBOW S3BIK U
KYJIBTYDY, MPOILLIOe u HACTOSsIIIEe
MHOTOHAIMOHAIBHOTrO Hapoaa Poccuuy;

- [ICHHOCTHO€ OTHOIIEHHE K TOCYJapCTBEHHbIM
CUMBOJIaM, UCTOPUYECKOMY U MPUPOTHOMY HACIEAMIO,
[aMsATHUKAM, TpaauLUsIM HapOJIOB Poccun,
noctkeHusiM Poccuum B Hayke, HCKYCCTBE, CIIOPTE,
TEXHOJIOTHUSX U TPYAE;

- ujaeliHas yOeXJIeHHOCTh, TOTOBHOCTh K CIY)KCHHIO U
3anute OTeuecTBa, OTBETCTBEHHOCTS 3a €ro Cyab0y;
OCBOCHHBIE OOYYAIOIIUMHUCS MEXKIIPEIMETHBIC MOHSATHS
1 YHUBEpCalbHbIE y4eOHbIE NEHCTBHS (pEryIsTUBHBIE,

(OpMyINbI CIOXKEHHSI U YMHOXKEHHSI BEPOATHOCTEH, KOMOWHATOPHBIE
baxTel U (QOpPMYNBI TPU pEIICHUH 3a7ad; OICHUBATH BEPOATHOCTH|
peasbHBIX COOBITHI; 3HAKOMCTBO CO CIIyJalHBIMH BEIUYHMHAMU;
YMEHUE MPHUBOJIUTH MPUMEPHI MPOSBICHUS 3aKOHA OOJIBIIMX YHCET B
MPUPOIHBIX ¥ OOIECTBEHHBIX SBICHHIX
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[M03HAaBaTEJIbHbIE, KOMMYHUKATUBHBIC);

- clI0COOHOCTh MX HCIIOJIb30BAHUS B MO3HABATEIBHON U
COHHaHBHOﬁ IIPAaKTHUKE, T'OTOBHOCTBb K
CaMOCTOSITENIFHOMY IUIAHHPOBAHUIO M OCYIIECTBIICHHUIO
yIeOHOM  JeATEeNbHOCTH, y4eOHOTO

COTPYAHHUUICCTBA C IMCAArOri4cCKUMu pa6OTHI/IKaMI/I Hu

OpraHu3aiuu

CBCPCTHUKAMH, K Y4aCTHIO

MHIUBUAYaIbHONM 00pa30BaTebHOM TPAaeKTOPUY;

B IIOCTPOCHHH

- OBJIaJICHHUE HaBbIKaMU y4eOHO-HCCIIE0BATEIbCKOM,
[MPOEKTHOM U COI[MAJIbHOM JNEATEIIbHOCTH

OK 07 CopelicTBOBaTH
COXPaHEHUIO OKpY’Karoleu
cpensl, pecypcocOepeKeHuto,
[IPUMEHSTh 3HAHUA 00
M3MEHEHUH KJIMMAaTa, MPUHINIIB]
OepeKINBOTO IIPOM3BO/ICTBA,
hh()EKTUBHO  JEWCTBOBaThH B

Ype3BhIYAIHBIX CUTYaLIUAX

- HE NpPUHUMATh JEWUCTBUS, MPUHOCSIIUE BpE[
OKpYKarollen cpere;

- YMETh IIPOTHO3UPOBATH HeOIaronpusTHbIE
PKOJIOTUYECKHE  IOCIEJACTBHS  IMPEANPUHAMAEMBIX
NIENCTBHN, TPEAOTBPAIATh UX;

- pacIlUpUTh OMNBIT JACSITEIBHOCTH HKOJIOTMYECKOH
HAIIPABJIICHHOCTH;

- pa3pabaThiBaTh IUIAH PEHICHUS MPOOJIEMBI C YYETOM|
aHaN3a UMEIOIIHXCS
HEMaTepPHAIbHBIX PECYPCOB;
- OCYIICCTBIATH IICJICHANIPABICHHBIA MOUCK IEPEHOCA
CPEICTB M CIIOCOOOB JECWCTBUS B MPO(HECCHOHATBHYIO
Cpeay;

YMETh TICPEHOCUTh 3HAHUS B II03HABATCIBHYIO H
[PAKTUYECKYIO O0JIACTH KU3HEICATEIILHOCTH;
npe/yiaraTh HOBBIC MPOCKTHI, OIEHUBATH HICH C

OPUTI'MHAJIbHOCTH, HpaKTquCKOﬁ

MaTCpralIbHBIX 41

MO3UIIMH HOBH3HLI,
3HAYMMOCTH,
aBaTh

- OLCHKY HOBBIM  CUTyallusiM, BHOCHTH

KOPPCKTHUBBI B ACATCIIbBHOCTb, OCHUBATH COOTBCTCTBUC

IPE3YJIbTATOB LCIISIM

- YMETh ONEPUPOBATh MOHATHUAMU: (YHKLHUS, HENpepbIBHAS (DYHKIHS,

[POM3BOJHAS, TMepBOOOpa3Has, OMNpPEJIENCHHbII MHTErpaj; yMeTh

dynxumi,
HUCCJICa0BaTh B HpOCT@ﬁH.IHX cirydasx

HAaXOJAUTh MPOU3BOJHBIE  3JIEMEHTAPHBIX HCIIOJIB3Y
CIIpaBOYHBIE MaTepHaIbl;
(yHKIIMM Ha MOHOTOHHOCTb, HaXOJUTh HAuMOOJbLINE U HAUMEHbBIINE
byHKIIHI; rpaduxu v
MCIIOJIb30BAHUEM allapata MaTeMAaTU4YeCKOTrO0 aHajlu3a; HPUMEHSTb

[POM3BOJIHYIO MPU PEIICHUH 3373y Ha JBWXKEHHUE; PellaTh MPaKTHUKO-

BHAYCHUA CTPOHUTH MHOTOYJICHOB

OpUEHTHPOBaHHbBIE 33/1a4l Ha HanOOJIbIINE U HAMMEHBIIINE 3HAYCHUS,
Ha HaX0XJICHUE MTyTH, CKOPOCTH U YCKOPEHHS,

YMETh OIICPUPOBATh TIOHATHSIMH: JIBUKCHHE B IPOCTPAHCTBE,
Mo700HbIE (UTYPBI B IMPOCTPAHCTBE;
[UIOIaJIel TTIOBEPXHOCTEH 1 00BEMOB TOJOOHBIX (QUTYp TPU PEIICHUY]

HUCIIOJIBb30BaTh OTHOIICHUC

3ajady;

YMETh BBIYHCIATH TEOMETPUYECKHE BEIWYMHBI (JUIMHA, Yrod,
[IoIIaab, 00beM, IUIOIIAJ b I[OBEPXHOCTH), HCIOJIB3YS H3y4YCHHBIC
(bOpMyITBI U METOIBI
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11K.1.2 WUcnonp30BaTh- OCO3HAHHE  JTUYHOTO
KOHCTPYKTOPCKYIO, HOPMATHBHO|yCTOWYUBOTO OyIyIIero;
— TCXHI/I‘ICCKyIO )41
HpOPI?;BOHCTBeHHO'
TGXHOJIOFI/I‘ICCKyIO

JOKYMCHTALUIO IO CBApPKE

BKJ1aJa

B

IIOCTPOCHUE

- 3aMOJTHATH TAOJHILy, KPaTKO (UKCHPYs COJACpKaHWE MPOUYUTAHHOTO
TEKCTa WIH JOTIOJHSISI HH(POPMAIIHMIO B TAOJIHIIE;

- CO3/1aBaTh KapTUHKY, TAOJIUITY, TPapHKH, THarpaMMBl;

- IPEJICTABIISTH PE3YIIbTATHI BBITIOJHEHHON MPOEKTHOM paboTHI.
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2. CTpyKkTypa M coaep:xaHue 0011e00pPa30BaTEIbHON TUCHUIINHBI

2.1. O0bem AUCUMINVIMHBI U BUABI y4e0HOU padoThI

Bupa yueOHo# padoThI Oovem ¢
yacax

O06bem 00pa3oBaTeJIbHOM NPOrPAMMBbI JUCHMILIUHbI 336

B T.4.

OcHoOBHOe cogepxkaHue 274

BT. 4..

TEOpPETUYECKOe 00yUeHHE 216

MPAKTUYECKUE 3aHATUS 58

IIpodeccuoHaAIBHO-OPUEHTHPOBAHHOE COIEPKAHUE 56

(conep:kaHue MPUKJIATHOTO MOAYJIs)

B T. 4.:

TEOpPETHYECKOe 00yUCHHE

NPaKTUYECKUE 3aHATHUSA 56

IIpomeskyTouHasi aTTecTanusi (3K3aMeH) 6
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2.2. TemaTtu4yeckuil IJIAH U COJlePKaHME TUCHUIINHBI

Conepxxanue yueOHOro Marepuasia (OCHOBHOE H PO ecCHOHAIBLHO-

HaumenoBanue pa3aesioB . O0bem ®opmupyemble
OPHEHTHPOBAHHOE), JIA00PATOPHbIE U MPAKTHYECKUE 3AHATHS, IPUKJIATHON
U TeM 4acos KOMIIeTeHII UM
MOAYJIb (IPH HAJIUYHMH)
1 2 3 4

OcHoBHoOe coJepkaHue

Paznen 1. IloBTopeHme 20

Kypca MaTeMaTUKHU

OCHOBHOM IIKOJIbI

Tema 1.1 Conepxanue yueOHOTo MaTepuaa

Hens 51 3aJaun | bazoBble 3HAaHUS W yMEHHMS 1O MaTeMaTuke B NPO(EcCHOHATBHOW U B

MaTEeMaTHKU IIPU | TIOBCETHEBHOM JIESATEITHHOCTH.

OCBOCHHMH CHEIMATBHOCTA | KoMOMHHUPOBAHHOE 3aHATHE 2

Tema 1.2 Coneprkanue yaeOHOTo MaTepuasa

Uucna wu  BbluMcneHus. | JIeHCTBHS HaJ MOJIOKUTEIBHBIMEI U OTPHUIIATEIIEHBIMU YUCIIAMHU, 0OBIKHOBEHHBIMU H

Bripaxkenus U | JeCSITUYHBIMH JIPOOSIMHU.

npeoOpazoBaHus JlelicTBusI cO cTeneHsIMH, (POPMYIIbI COKPAIIEHHOTO YMHOKEHHS. 2 OK-01, OK-02,
KomOunnpoBanHoE 3aHATHE OK-03, OK-04,

Tewma 1.3. IIpodeccnonabHO-OPUEHTUPOBAHHOE coJeprkaHue (conep:xkanue OK-05, OK-06,

I'eoMeTpust Ha IUIOCKOCTH | HPUKJIAAHOTO MOIYJIST) OK-07
Bunel mnockux ¢Guryp v ux miomais. IK.1.2
[IpakTuKO-OpUEHTUPOBAHHBIE 33]]a4l B KypCe T€OMETPUU Ha TUIOCKOCTH 2
[IpakTuueckoe 3anaTue

Tema 1.4 Cogepxanue yueOHOTO MaTepualia

IIpouentHeie Beuucienus | [IpocTelie MpOLEHTHI, pa3Hble CIOCOOBI UX BbIUUCICHUS. CI0KHbIE TPOLIECHTHI
[IpakTuueckoe 3aHsiTHE 4

Tema 1.5 Coneprxanue yueOHOTO MaTepuana

VYpaBHeHus U HepaBeHCTBa | JIuHelHbIe, KBaJpaTHbBIE, IPOOHO-TUHEIHBIE YpaBHEHHS 1 HEPABEHCTBA
[IpakTuueckoe 3aHsiTHE 2
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Tema 1.6
Cucrempl ypaBHEHMH H

Conepixkanue yaeOHOrO MaTepuaia

CriocoObl pemeHus: cucTeM JUHEHHBIX ypaBHeHHH. [lonsTus: marpuna 2x2 u 3x3,

HEPAaBCHCTB onpenenutens Mmarpuibl. Meron I'aycca. CucrteMbl HENMHEHHBIX YpaBHEHMI. 6
CucremMbl HEpaBEHCTB
KoMOuHUpOBaHHOE 3aHATHE
Tema 1.7 ConepxaHue yueOHOTO MaTepralia
BxoaHo KOHTPOJIb Borunicnenus u npeoOpa3oBaHMs. YpaBHEHHMsI W HEpaBeHCTBA. l'eomerpus Ha
MJI0CKOCTH 2
KonTtponsHas pabora
Paznen 2 Ilpsimble m 20
IUIOCKOCTH B
NPOCTPAHCTBE
Tema 2.1. Conepkanne yaeOHOTO MaTepuaa
OcHOBHBIE nouaTus | [Ipeamer crepeomerpuu. OCHOBHbIE TOHATUS (TOYKa, HpsiMasi, IUIOCKOCTb,
CTEPEOMETPHH. npoctpaHcTBo).  OcHOBHble — akcMOMBI  cTepeomeTpuun.  Ilepecekaromuecs, 2
PacnionoxkeHne npsAMBIX M | MapajulelbHbIE M CKpeUIMBaromuecs Tmpsmble. [Ipu3Hak W CBOWCTBO
IJI0CKOCTEH CKpEeIMBAIOIIUXCS MPAMBIX. OCHOBHBIE MPOCTPAHCTBEHHbIE (DUTYPHI.
KombOuampoBanHoe 3aHATHE
Tema 2.2. Coneprkanue yaeOHOTO MaTepuasa
[TapamnensHOCTh NpsAMBIX, | [lapamtensHbie npsiMas W IuiockocTh. Ompenenenue. Ilpusnak. CsolicTBa (C OK-01, OK-03,
npsAMOM M IIJIOCKOCTH, | joka3zaTteibcTBoM). [lapamiensusie miockoctd. Onpenenenne. [Ipusnak. CoiicTBa OK-04, OK-07
TIJIOCKOCTEMN (c nmokazarenscTBOM). Terpasap u ero »smeMmeHTHl. Ilapamnenenumnen u ero K 1.2
aneMeHThl. CBOMCTBA MPOTHUBOMONIOKHBIX IPaHel U IWaroHajiei napasuiesenue/a. 6
[Toctpoenue ceyenuii. Peenue 3anay.
KomMOunupoBanHoe 3anstue
Tewma 2.3. Copepxanue yueOHOro Marepuala
[lepneHIMKyYIAPHOCTD [lepnengukynspusie npsambie. llapannensHble mpsiMble, TMEPHNEHIUKYISIPHbIE K
MPSMBIX, IPSIMOHN U mwiockoctu.  IIpu3Hak  NEpHEHAMKYISPHOCTH  NpPSAMOM M INIOCKOCTH.
IJIOCKOCTH, TNIOCKOCTEN Hoxa3zarensctBo. [lepnenaukynsp u HakioHHas. [lepneHIuKyIsspHBIE IIOCKOCTH.
[Ipu3Hak nepneHIuKyIIpHOCTH II0cKocTel. [loka3aTenscTBo.
PaccrosiHus B mpocTpaHcTBe 2

KOM6I/IHI/IpOBaHHOC 3aHATUC
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Tewma 2.4. ConepxaHue yueOHOTO MaTepHralia
Teopema 0 Tpex Teopema o Tpex mnepneHAuKyJsApax. Jloka3aTenbCTBO. YTOJ MEXAY NPAMON M
TICPHICHHKYIIApax IJIOCKOCTBIO. YTOJI MEXAY IJIOCKOCTSIMU 4
KoMOuHUpOBaHHOE 3aHATHE
Tema 2.5. IIpo¢eccuoHa/ILHO-OPHEHTUPOBAHHOE cojiep:KaHue (conep:xkanue
[TapamtensHsle, NPHUKJIATHOT0 MOAYJIA)
MEPIECHAUKYIISIPHBIE, Axkcuomel  crepeoMerpud.  [leprneHIUKYIApHOCTE OPSIMOM M INIOCKOCTH,
CKPEIMBAIOIINECS IPSIMBIE | TTAPAIUICITHBHOCTD JIBYX MPSIMBIX, NEePIEeHIUKYISAPHBIX IJIOCKOCTH, 4
MEPIEeHIUKYIIPHOCTD MJIOCKOCTEN
[IpakTrHueckoe 3aHsaTHE
Tema 2.6. Conepkanne yaeOHOTO MaTepuaa
Pemenne 3anau. Ipsamele u | PacnonoykeHrne mpsIMBIX M IDIOCKOCTEH B MpocTpaHCTBe. [leprneHanKyIsspHOCTh U
MJI0CKOCTH B | MapajIeNIbHOCTh NPAMBIX U TUIOCKOCTeH. CKpeliuBaroecs npsmoie
MIPOCTPAHCTBE KounTtponsHas paborta 2
Pa3nen 3. KoopauHaTtsl U 16
BEKTOPBI
Tema 3.1 Coneprkanue yaeOHOTO MaTepHaia OK-02, OK-03,
JlekapTOBBI KOOpAMHATHI B | JlekapTOBBI KOOpAMHATHI B TpocTpaHcTBe. lIpocreifmme 3agadu B KOOpIMHATAX. OK-04, OK-07
npocrpancTse. Paccrosnue | PaccrosiHue MeXIy IBYMSI TOYKaMH, KOOPIHHATHI CEPEANHBI OTPE3Ka 4 K 1.2.

MCXKAY [ABYMA TOYKaMU.
KOOpI[I/IHaTI)I CCpCANHDBI
OTpEC3Ka

KOM6I/IHI/IpOBaHHOC 3aHATUC

25



Tema 3.2

Bexropsl B npocTpaHCcTBE.
Yros MexIy BEKTOpaMu.
CkanspHoe NpOU3BEICHUE

Conepixkanue yaeOHOrO MaTepuaia

Bextopel B mpoctpaHcTtBe. CIlI0)KEHME M BBIYUTAHME BEKTOPOB. YMHOXKEHUE
BeKkTOpa Ha uucio. Kommnanapueie BekTopbl. CKalsipHOE MTPOU3BEAECHNUE BEKTOPOB.
Pa3noxxeHue BekTopa 1o TpeM HEKOMILIaHApHBIM BekTopaM. KoopauHatel BekTopa,

BEKTOPOB CKaJISIPHOE MPOU3BEACHUE BEKTOPOB B KOOPJMHATAX, YIOJl MEKIY BEKTOpaMU, yroJl 6
MEXAY MPSIMOM U IJIOCKOCTBIO, YTOJI MEX]Y INIOCKOCTSIMU. Y paBHEHUE INIOCKOCTH.
I'eomeTrpuueckuii CMbICI ONpeAeauTens 2x2
KombunmnpoBanHoe 3aHsTHe
Tema 3.3 IIpo¢deccnoHa/IbHO-OPHEHTUPOBAHHOE cojiep:KaHue (conep:xkanue
[IpaxTuko- NPHUKJIATHOTO MOILYJIS)
OpHEHTHPOBaHHBIE 3aj1auM | KoopanHaTHas MI0CKOCTh. BbluncieHue paccTosSHUM U Iuioniaield Ha MIIOCKOCTH.
Ha KoopauHaTHOM | KonmdecTBEeHHBIC pacyeThl 4
MJI0CKOCTH [IpakTnueckoe 3anaTue
Tema 3.4 Coneprkanue yaeOHOTO MaTepuaa
Pemrenne 3ama4. | JlekapToBbI KOOpAMHATHI B MPOCTpaHCTBE. BekTopsl B npocTtpancTee. CliokeHUe U
KoopauHaTsl 1 BEKTOPBI BBIUNTaHHE BEKTOPOB. YMHOKEHHE BeKTOpa Ha uucio. KomIiuiaHapHble BEKTOPBI.
CkamsipHOe  INpOM3BEACHHE BEKTOpOB. PasmokeHme  Bekropa 1O Tpem
HEKOMIUTaHapHbIM BekTopam. [Ipocreiimue 3amaum B koopauHatax. KoopauHatsl
BEKTOpa, PACCTOSIHUE MEKIY TOUKaMH, KOOPAUHATHI CEPEAUHBI OTPE3Ka, CKAISIPHOE
IIPOU3BEACHUE BEKTOPOB B KOOPIMHATAX, YrOJ MEXAY BEKTOpaMH, Yol MEXIy 2
IIPSIMOU U IUNIOCKOCTBIO, YTOJI MEKIY TUIOCKOCTSIMHU
KonTposnsHas pabora
Paznen 4. OcCHOBBI 40
TPHUTOHOMETPHH.
Tpuronomerpuveckue OK-01, OK-02,
pyHkumnu OK-03, OK-04,
Tema 4.1 Coneprxanue yueOHOTO MaTepuana OK-05, OK-06,
Tpuronomerpuueckue Paguannas mepa yria. [IoBopoT ToukM BOKpYr Haudana koopauHat. OmnpenencHue OK-07
(YHKIIMM NPOM3BOJBHOIO | CHHYCA, KOCHHYCA, TAHI'€HCA U KOTAHTeHCA. 3HAKH CHHYyCa, KOCHHYCa, TAHTeHCa U 4 IIK 1.2.

yria, uyucna. PaguanHas u
rpajycHas Mepa yria

KOTAHI'CHCA I10 YCTBCPTSM. 3aBHCHMOCTD MCXKAY CMHYCOM, KOCUHYCOM, TaHI'CHCOM
1 KOTAaHI'CHCOM OQHOI'0 U TOT'O KC yTIJjia

KOM6I/IHI/IpOBaHHOC 3aHATUC
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Tema 4.2

OcHoBHbIE
TPUTOHOMETPUUECKUE
TOX/1ECTBA.

@opMyIIbl IPUBEAECHUS

Conepixkanue yaeOHOrO MaTepuaia

Tpuronomerpuueckue ToxaecTBa. CHHYC, KOCUHYC, TAHT€HC U KOTAHT'€HC YIJIOB 01
- o.. DopMyNBIIPUBEAEHUS

KoMOuHupoBaHHOE 3aHATHE

Tema 4.3

CuHyc, KOCHHYC, TaHI'€HC
CYMMBI M Pa3HOCTH JIBYX
YTJI0B

Cunyc " KOCHHYC
JBOMHOTO yria. @opMyiibl
MIOJIOBUHHOTO yIJIa

Conepixanue yqaeOHOro MaTepuaia

Cymma u pasHocTh cuHycoB. CymMMa M pa3HOCTh KOCHHYCOB. CHHYC UM KOCUHYC
nBoitHoro yrina. ®opmynbl nojoBuHHOrOo yria. [IpeoOpas3oBaHusi CyMMBI
TPUTOHOMETPUUECKUX (YHKIMA B TNPOU3BEJIEHHE M TPOU3BEACHUS B CYMMY.
BoelpaxkxeHue TpPUTOHOMETPUYECKMX (DYHKUIMH 4Yepe3 TaHIeHC I0JIOBUHHOIO
aprymenra. [IpeoOpazoBanus NpoCcTeNIINX TPUTOHOMETPUUECKUX BhIPAKEHUN

KombunamnpoBanHoe 3aHsTHE

Tema 4.4
@yHKIIMK, HUX CBOMCTBA.

Conepxanue yaeOHOTO MaTepuaia

OO6nacTh ompeeNeHnss U MHOXKECTBO 3HaueHUM (yHKIMil. YETHOCTh, HEUETHOCTD,

CriocoObl 3aJlaHus | IepUOJUYHOCTD PyHKUIUN. CriocoObl 3ajaHus GyHKIMMA

byHKIMN KoMOMHHpPOBaHHOE 3aHATHE

Tema 4.5 Coneprkanue yaeOHOTO MaTepuasa

TpuroHomerpuyeckue OO6mactp ompeneneHuss ¥ MHOXKECTBO 3HAYCHUN TPUTOHOMETPUYECKUX (HYHKIIHMA.

(GyHKIIMU, X CBOWCTBa U
rpadguku

YérHOCTh, HEYETHOCTD, IEPUOIUIHOCTh TPUTOHOMETPUYECKUX QyHKIMi. CBOMCTBA
U rpadukn PyHKIHA y = cOS X, Y =sin X, y = tg X, y = ctg X.

KOM6I/IHI/IpOBaHHOC 3aHATHUC.

Tema 4.6 Coneprkanue yaeOHOTo MaTepuasa

[IpeoGpaszoBanue CxaTue ¥ pacTsbkeHue TpaduKOB TPUTOHOMETPUYECKUX () YHKITUH.

rpaguKoB [IpeoOpaszoBanue rpauKOB TPUTOHOMETPUUECKUX (YHKIIHIA

TPUTOHOMETPUYECKHUX [IpakTuueckoe 3anaTue

byHKIHA

Tema 4.7 IIpo¢eccuoHaILHO-OPHEHTUPOBAHHOE cojiepiKaHue (conep:xanue
Onucanue NPHUKJIATHOTO MOILYJIA)

MIPOU3BOICTBEHHBIX Hcnonbs3oBaHue CBOWCTB TPUTOHOMETPUYECKUX (DYHKIMH B MpodeccHoHaIbHBIX

IPOLIECCOB €  IOMOIIBIO
rpaduKoB QYHKIIHI

3agadax

HpaKTI/IquKOC 3aHATUC
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Tema 4.8 ConepxaHue yueOHOTO MaTepHralia
Ob6patHsbie Ob6patnbie TpuroHomerpuyeckue GyHkuuu. Mx cBoiicTBa u rpaguku
TPUTOHOMETPHUUYECKHE
KomOunupoBanHoe 3aHstue
GbyHKITII
Tema 4.9 ConepxaHue yueOHOTO MaTepralia
Tpuronomerpuyeckue YpaBHeHHE CcOS X = a. YpaBHEHHE Sin X = a. YpaBHeHHE tg X = a, ctg X = a.

YPaBHEHUsI U HEPABEHCTBA

Pemrenne TPUrOHOMETPUYECKMX YPAaBHEHMM OCHOBHBIX THUIIOB: IIPOCTEHIINE
TPUTOHOMETPUYECKUE YPABHEHHUs, CBOJAIIMECS K KBaJApAaTHBIM, peEIIacMble
Pa3I0KEHUEM HA MHOKUTEIH, OJHOPOIHBIE.

[IpocTenmme TPUrOHOMETPUYECKHNE HEPABEHCTBA

KoMOunupoBanHoe 3aHATHE.

Tema 4.10 Conepkanne yaeOHOTO MaTepuasa

Cucremsl Cucremsl IPOCTENIINX TPUTOHOMETPUUECKUX YPABHEHUHN

TPUTOHOMETPHUUECKHUX KoMOunupoBanHoe 3aHsaTHE

ypaBHEHUU

Tema 4.11 Coneprkanue yaeOHOT0O MaTepuasa

Pemienne 3amad. ocnoBel | [IpeoOpa3oBanue TPUTOHOMETPUYECKUX BBIPAKEHUM. Pemenue
TPUTOHOMETPUHU. TPUTOHOMETPUYECKUX YPABHEHUN M HEPABEHCTB B TOM YHCIE C MCHOJb30BaHUEM
Tpuronomerpudeckue CBOWCTB (PYHKIIHIA.

byHKIIUN KontponbHas padoTa

Pa3znea 5.

KoMmuiekcHblIe yuciaa

Tema 5.1 Copepxanue yueOHOro Marepuala

KomruiexcHble uncia

[Tonsitne kommexkcHoro yucia. CompsokeHHbIE KOMIUIEKCHBIE YHUCIA, MOIYJIb H
apryMeHT KOMIUIEKCHOTO 4ucia. @opma 3amucu  KOMIUIEKCHOTO — 4HMcia
(reomeTpuyeckasi, TPUTOHOMETpHUUECKas, anreOpanyeckas). ApudmeTHuecKue
JEUCTBUS C KOMIUIEKCHBIMH YHCIIaMU

KOM6I/IHI/IpOBaHHOC 3aHATHUC
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Tema 5.2 ConepxaHue yueOHOTO MaTepHralia
[Ipumenenne BpinmonHeHue  pacyeToB ¢ INOMOIIBIO  KOMIUIEKCHBIX — yucen. IIpumepsr
KOMIIJIEKCHBIX YHCET HCIIOJIb30BAHUS KOMIUIEKCHBIX YUCEI 4
[IpakTnueckoe 3ansaTue
Paznen 6. IlpousBoanas 40
byHkuum, ee
NpUMeHeHHe
Tewma 6.1 Conepxanue yueOHOTo MaTepuaia
TTousrtue IIPOU3BOJHON. | OmpeeneHre YUCIIOBOM TIOCIEIOBATEIIBHOCTH U CIIOCOOBI ee 3amanus. CBOHCTBa
@opMmynel M INpaBWIa | YUCIOBBIX TOcJenoBareiabHOCTed. OmpeneneHue mpenena IOoCiIeI0BaTeIbHOCTH.
nuddepeHurpoBanHus Brruucnenue  mpenmenoB  mocnenoBarenbHocTe.  [lpegen  Qynkium  Ha 2
6eckoneunoctu. [lpenen pynkunu B Touke. [Ipupamenue aprymenta. [Ipupamenue
dbyakuun. 3agadd, TPUBOIANIME K TOHATHIO TPOW3BOAHOW. OrmpeneneHne
MIPOU3BOIHOM. AJITOPUTM OTBICKaHUS TPOU3BOHON
KoMOunupoBanHoe 3aHsTHE
Tema 6.2 Coneprkanue yaeOHOTO MaTepHaia OK-01, OK-02,
[TpousBoHbIE cyMMmBbl, | ®opmynsl quddepenimpoanus. [Ipasuna nuddepennmpoBanms 6 OK-03, OK-04,
pasHocTH  TpousBeAeHus, | KoMOMHMpPOBaHHOE 3aHATHE OK-05, OK-06,
YacTHOTO OK-07
Tema 6.3 Coneprkanue yaeOHOTo MaTepuasa K 1.2.
[IpousBoaHbIE Omnpenenenue cinoxHoW ¢GyHKIuU. [Ipous3BogHAs TPUTOHOMETPUYECKUX (DYHKITHIA.
TPUTOHOMETPUYECKHUX [IpousBoHas ClOKHON (HYyHKIIHH
¢Gynxumii.  [Ipoussoanas | KoMOMHMPOBAHHOE 3aHSTHE 6
CIIOXHOU (DYyHKIIHH
Tema 6.4 Cogepxanue yueOHOro Marepuala
Houstune O | Ilonsatne HempepsiBHON ¢yHKuuu. CBoiicTBa HempepbiBHOH ¢yHkunu. CBs3b
HENPEPbIBHOCTU (PYHKIUH. 2

MeTton HHTCPBAJIOB

MEX]ly HETIPEPHIBHOCTHIO U TUPHEpEeHIIMPYEMOCTHIO (PYHKIIMH B TOUKE. AJITOPUTM
pELIEHNs HEPaBEHCTB METOJ0M UHTEPBAJIOB

KOM6I/IHI/IpOBaHHOC 3aHATHUC

Tema 6.5
I'eomerpuueckuii u

Copepxanue yueOHOTO MaTepHuala

I'eomeTrpuueckuii CMBICT TPOM3BOJHOM (YHKIMM — YIJIOBOW KOI(D(UIMEHT
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busznueckuit CMBICIT | KacaTebHOU K rpaduky (QyHKIUU B TOYKE. YpaBHEHHE KacaTelbHOU K rpaduky
MIPOU3BOTHOM GyHKIMH. ANTOPUTM COCTaBIICHHUS YpaBHEHHUs KacaTelNbHOW K Tpaduky (QyHKIHN
y=f(x)
KoMOuHupoBaHHOE 3aHATHE
Tema 6.6 ConepxaHue yueOHOTO MaTepralia
PusnuecKkuin cMBICT | @u3nyecKuil (MEXaHWYECKHIl) CMBICI IMPOU3BOJHOM — MIHOBEHHAs CKOpPOCTb B
IIPOU3BOIHOM B | MOMEHT BpeMeHH t: v =S’ (t)
npodeccHoHATBHBIX [IpakTHdeckoe 3aHsATHE
3a1auax
Tema 6.7 Conepxanue yaeOHOTo MaTepuaa

MOHOTOHHOCTh  (DYHKITHH.
Touku 3xcTpEeMyma

Bospacranne u yObiBaHue (GYHKIIMHA, COOTBETCTBHUE BO3PACTAHHUS W YOBIBAHHS
GyHKIMM  3HaKy Npou3BogHOW. [loHsTHE mNPOM3BOAHON BBICHIEr0 TOPSAKA,
COOTBETCTBUE 3HaKa BTOPOW MPOM3BOJAHOM BBIITYKJIOCTH (BOTHYTOCTH) (QYHKIIMHU Ha
oTpe3ke. 3ajjaud Ha MaKCUMyM U MUHUMYM. [IOHSTHE acUMMOTOTHI, CIOCOOBI UX
onpeseneHusi. AITOpUTM HcciaeoBaHUs (YHKIMHM U TIOCTPOEHHUS €€ rpaduka c
MTOMOTIIBIO TPOU3BOAHON. [IpoOHO-TMHEHHAS PYHKITUS

KombOuampoBanHoE 3aHATHE

Tema 6.8
UccnenoBanne QyHkumii u
MOCTpOEeHUE IpapuKoB

Coneprxanue yaeOHOTO MaTepuraa

UccnenoBanue ¢pyHKIMKM HA MOHOTOHHOCTD U MMOCTPOECHHE I'PaUKOB.

KomMOunupoBanHoe 3ansatue

Tema 6.9 HauOoibsiiee u

Copepxanue yueOHOro Marepuala

HauMEHbIIIee 3HayeHus | HaxoxkeHne HamOOJBIIEr0 M HAMMEHBIIEr0 3HAYeHWH (YHKIMHA, MOCTPOCHHE

byHKIIH rpauKOB MHOTOYJIEHOB C MCIIOJIb30BAHUEM afmapara MaTeMaTHYeCcKOro aHanm3a
KoMOunupoBanHoe 3anstue

Tema 6.10 IIpodeccnoHaIbHO-OPUEHTUPOBAHHOE coJeprkaHue (conep:xkanue

Haxoxnenue NPHUKJIATHOT0 MOIYJIA)

ONTUMAaJIBHOTO PE3yJIbTaTa
C IIOMOIIBIO IPOU3BOJIHOMN
B IIPAKTUYECKUX 3a7adax

Haumenbiee u HanOosblliee 3HaUCHUE (1)YHKI_II/II/I

HpaKTI/IquKOC 3aHATUC
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Tema 6.11 ConepxaHue yueOHOTO MaTepHralia
Pemenue 3aga4. | opmynsl U npasmia auddepennupoBanus. McenenoBanue GyHKINN C MOMOIIBIO
[IpousBoaHas GpyHKIMHU, €€ | mpou3BoaHON. Hanbobllee 1 HauMeHblee 3Ha4eHus QYHKIUH 2
pUMEHEHHE Kontponsnas pabora
Paznen 7. 46
MHOTOrpaHHUKH W TeJja
BpAallleHUusl
Tema 7.1 Conepxanue yaeOHOTo MaTepuaa
Bepmmnuel, pebpa, rpanu | [Tonstre MHOrorpaHHuka. Ero sjeMeHTBI: BEPIIMHBI, peOpa, rpaHu. JIMaroHasb.
MHOTOTpaHHUKA Ceuenue. Broinykibie 1 HEBBIMTYKIIBIE MHOTOTPAHHUKH
KoMOMHMPOBAHHOE 3aHSATHE 2
Tema 7.2 Coneprkanue yaeOHOTO MaTepuaa
[Tpuszma, ee | [lonsarue npusmbl. Ee ocHoBaHust nu 60koBbie rpaHu. Bricota mpusmel. [Ipsmas u
COCTaBJIAIOLIME, CEYEHHE. | HaKJIOHHAs npusMma. [IpaBmibpHas npusma. Ee ceuenne
[lpsmass w  mpaBuibHas | KoMOMHUPOBAHHOE 3aHSITHE 2
DPHSVE OK-01, OK-02,
Tema 7.3 Copepxanue yueOHOro Marepuasa OK-03. OK-04
[Tapannenenunen, KyO. | [Tapannenenumnen, CBOWCTBA MPSMOYTOJILHOTO mMapauieienunena, kyo. CeueHue OK-0 5’ OK-O6’
Ceuenue KyOa, | ky0Oa, mapaiienenumeaa 012_07 ’
napajuiejicnuieaa KomMOunupoBanHoe 3aHsatue 2 K 1.2
Tema 7.4 Coneprkanue yaeOHOTo MaTepuasa '
[Mupamuna, ee | [Tupamuna u ee osnementsl. Ceuenuwe nupamunabl. [IpaBunbHas mnupamuaa.
COCTaBJIAIIOLME, CEUYEHUE. | YCceueHHas mupaMuia
IIpaBuibHas ~ NHUPaMHAA. | KoMOHHUPOBAHHOE 3aHATHE 2
YceuenHas nupamua
Tema 7.5 Cogepxanue yueOHOro Marepuala
Bbokosas u noJyiHas | [Tnomaas 60KOBOM M OTHOW MOBEPXHOCTHU MPU3MBI, TUPAMUIBI
MTOBEPXHOCTH npu3Mel, | KoMOMHUPOBAaHHOE 3aHATHE 2
MU PAMH/IBI
Tema 7.6 Coneprxanue yueOHOTO MaTepuana
Cummerpuss B KyOe, | CHMMeTpHsT OTHOCHTENIBHO TOYKH, MpsIMOH, IuTockoctd. Cummerpus B KyOe,
napajienenunese, napajieJenumeae, npusmMe, nupamMmuie 2
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IIpU3Me, IUpaMuIe

KoMOuHupoBaHHOE 3aHATHE

Tema 7.7
IIpumepsl cummeTpuii B

IIpogeccuonaibHO-OpHEHTHPOBAHHOE coiepxaHue (conep:xanue
NPHUKJIATHOT0 MOAYJIA)

npodeccun CuMMeTpus B IPUPOJIC, APXUTEKTYpE, TEXHUKE, B OBITY
[IpakTrueckoe 3aHsaTHE
Tema 7.8 ConepxaHue yueOHOTO MaTepralia
[IpaBunbHBIC [NonsiTne mpaBmIIbHOTO MHOTOTpaHHKUKa. CBOMCTBA MPAaBUIILHBIX MHOTOTPAaHHUKOB
MHOTOTpaHHUKH, uXx | [IpakTHueckoe 3aHsATHE
CBOICTBA
Tema 7.9 Coneprxanue yueOHOTo MaTepuaa
Humasmp, ero | Hunuamp u ero snemenTsl. CedeHne NWIHHpa (TTapajuieIbHOEe OCHOBAHHIO M OCH).

coctaBiitronme. CeueHnue

Pa3BepTka munuHapa

LUAJIMHIPA KoMOunupoBanHoe 3aHsaTHE
Tema 7.10 IIpo¢deccnoHa/IbHO-OPHEHTUPOBAHHOE cojiepiKaHHe (conep:xkanue
Konyc, €ro | NPUKJIAJTHOTO MOXYJISA)

coctaBiironue. CeueHnue
KOHYcCa

Konyc u ero osnementsl. CeueHue KoHyca (MapajuieIbHOE OCHOBAaHHIO H
MPOXOIslIee Yepe3 BEpIINHY), KOHMUecKre ceueHus. PazsepTka koHyca

[IpakTrueckoe 3aHsTHE

Tema 7.11 Coneprkanue yaeOHOTo MaTepuasa

VYceueHHbIH KOHYC. | YcedueHHBIH KOHYC. Ero oOpasyromas u Beicota. CedeHre yCedeHHOTO KOHYyca
Ceuenue yceueHHOTO | KoMOMHHpPOBaHHOE 3aHSATHE

KOHyca

Tema 7.12 Copepxanue yueOHOro MaTepuaa

[ap u chepa, ux ceUeHU

[Map u cdepa. Bzaumuoe pacnomnoxkenue chepsl u miockoctu. CedeHue miapa,
chepsl

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 7.13
[Tousarue 00 oOBeMe Tena.
OTtHolIeHne 00BEMOB

0I00HBIX TE

Copepxanue yueOHOTO MaTepHuaa

[Tonstue 06 o6wveme Tena. OO6beM Kyda M MPSIMOYrOJBHOTO MapajieNenuesaa.
O6vem mpusMbl ¥ muiauHApa. OTHOUIEHWE OOBEMOB MOJOOHBIX  Tel.
I'eomeTpuyueckuii cMbICT ONpEAETUTENs 3-T0 MopsaAKa

KOM6I/IHI/IpOBaHHOC 3aHATUC
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Tema 7.14 ConepxaHue yueOHOTO MaTepHralia
ObbeMbl W TUIOWAMH [ OGpembl IMpaMUBL H KoHyca. OGbeM mapa. ILomaay oBepXHOCTell Ter /.
MMOBEPXHOCTEH TeI
KombOunupoBanHoe 3aHsrue
Tema 7.15 Conepxanue yueOHOTO Marepuaa
KomoOunanuu KoMOuHaImu reoMeTpuaecKux Tei
MHOTOTPaHHUKOB M Tel | [IpakTHYeCcKOe 3aHATHE 4
BpaIICHUS
Tema 7.16 Conepxanue yueOHOTo MaTepuaa
I'eomerpuueckue Hcnonp3oBanne KOMOMHAIMT MHOTOTPAHHMKOB W TEJ BpAIIEHUS B TPAKTUKO-
KOMOMHAIMY Ha NIPAKTHKE | OPHEHTHPOBAHHBIX 3a/1auax
[IpakTrnueckoe 3aHsTHE 4
Tema 7.17 Conepkanue yaeOHOTO MaTepuasa
Pemenue 3a1a4. | OObEeMBI U TUTOTIIA T TIOBEPXHOCTH MHOTOTPAHHUKOB ¥ TEJI BPAIICHHS
Mmuororpannuku  u  Tena | KonrponbHas paborta 2
BpallleHUs
Paznean 8. 14
IlepBooOpa3nas
byHkumn, ee
NpUMeHeHHe OK-01, OK-02,
Tema 8.1 Copepxanue yueOHOro Marepuala OK-03, OK-04,
IlepBooOpa3Has ¢yHKIUM. | 3amaua 0 BOCCTAHOBJICHHM 3aKOHA JIBMKEHHS IO HM3BECTHOM cKopocTh. IloHsTHe OK-05, OK-06,
[IpaBuiia Hax0XJeHUs | unTerpupoBanus. O3HaKOMJICHHE C TIOHITHEM HWHTErpajia U mepBooOpasHOM ams OK-07
MepBOOOPA3HBIX ¢byukun y=f(x). Pemenue 3amau Ha cBSi3b NEpBOOOpa3HON U €€ MPOU3BOIAHOM, IIK 1.2
BBIYKCIICHUE TMepBOOOpa3sHON st gaHHOM Qynkuuu. Tabnuma dopmyn ans
HaX0XJAeHUS 1epBooOpa3HbIX. V3yueHre mpaBuiia BBIYUCICHHS IEPBOOOPa3HON 2

KOM6I/IHI/IpOBaHHOC 3aHATUC
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Tema 8.2
[lnomane KpUBOIMHEUHON

Conepixkanue yaeOHOrO MaTepuaia

33,[[3‘-11/1, MNPpUBOAAINIMC K IMOHATHUIO OHNPCACICHHOIO HMHTCIrpala — O BBIYHMCIICHHUU

Tparenuu. @®opmyna | ruomaay  KPUBOJIMHEHHOW — Tpamenud, O IepEeMEIIeHHH TOYKu. [loHsTHE

Herotona — JleiiOuuma ONIIPENENEHHOTO  MHTETpasa. l'eomerpuuecknii u  QuU3HYECKHd  CMBICT
onpezeneHHoro uurerpaia. @opmyna Herotona— Jleitbuuna 2
KomOunnpoBanHoe 3aHsTHE

Tema 8.3 ConepxaHue yueOHOTO MaTepralia

Heonpenenennsiii u | [lonsiTHe HEONPEIeIEHHOTO UHTErpaja

OmpeJIeTICHHBIN HHTErpasibl | KoMOUHUPOBaHHOE 3aHSTHE 2

Tewma 8.4 Conepxanue yaeOHOTo MaTepuaa

[Tonsatue 00 | 'eomeTpHryeCKUil CMBICI OIPECICHHOTO HHTETpaa

OTIpEACICHHOM HHTErpane | KoMOMHUPOBAHHOE 3aHATHE 2

KaK IUI0IIAAN

KPUBOJIMHEWHOMW Tpanenun

Tewma 8.5 IIpo¢deccnoHa/IbHO-OPHEHTUPOBAHHOE cojiepiKaHHe (conep:xkanue

OnpeneneHHbIl  MHTErpai | NPUKJIAAHOTO0 MOIYJIA)

B )KM3HU I'eoMerpuueckuii cMmbIci omnpeneneHHoro wuHterpana. @®opmyna HeroToHa -
JletiOHuIA.
Pemienune 3agau Ha NpUMEHEHNE UHTErpajia Uil BBIYMCICHUS (PU3MUECKUX BEIUYUH
U [Iomiazaen 4
[IpakTnueckoe 3anaTne

Tema 8.6 Coneprkanue yaeOHOTo MaTepuasa

Pemenue 3aj1a4. | [IepBooOpasnas ¢ynkuuu. [IpaBuna HaxoxaeHus: nepBooOpa3HbiX. Ee mpumeHeHue

ITepBooOpasnas ¢ynkuuu, | KonrpossHas paboTa 2

€c IPUMEHEHUE

Pazgen 9. 18

Crenenu U KOpHH.
Crenennas pynkous

Tema 9.1
Crenennas ¢yHKIUsA, ee
CBOMCTBA

Copepxanue yueOHOTO MaTepuaa

[ToHsiTHE KOPHS N-OM CTENEHHU U3 ACUCTBUTEIBHOrO yucia. OyHKIUU y = VX ux
cBoiicTBa u rpaduku. CBoHCTBa KOPHA N-0i cTENeHn

OK-01, OK-02,
OK-03, OK-04,
OK-05, OK-07
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KoMOuHupoBaHHOE 3aHATHE

Tema 9.2 CopepxaHue yueOHOTO MaTepualia

[TpeobpazoBanue [IpeobpazoBanre HPPALMOHATBHBIX BBIPAKEHHUH

BBIPOKEHUI C KOPHAMHU N- | KOMOMHHPOBAHHOE 3aHSTHE 4

OH CTEeeHU

Tema 9.3 ConepxaHue yueOHOTO MaTepuaia

CpoiictBa  creneHn ¢ | [loHsTHEe CTENEHH C JIIOOBIM pallMOHANBHBIM MoKa3zaTeneM. CTerneHHble (QYHKIHH,

paloHaIbHBIM U | UX CBOWCTBA U rpaduKu

JNENCTBUTEIbHBIM KomMOunupoBanHoe 3aHsaTHE 2

MOKa3aTeIsiMu

Tema 9.4 Conepxkanue yueOHOTo MaTepuaa

Pemrenne PaBHOCWIIBHOCTh MppanMOHAIBHBIX YPAaBHEHMM M HEPABEHCTB. MeTroasl HX

MppalMOHATbHBIX peuieHus. Perenne nppalnoHaabHbIX YpaBHEHUHM U HEPaBEHCTB

YPaBHEHUH U HEPABEHCTB | KOMOWHHPOBAHHOE 3aHSTHE 6

Tema 9.5 Coneprkanne yaeOHOTO MaTepuaa

Crenenu u KopHH. | Onpenenenne creneHHON (yHKIMU. Vcmosp3oBaHWEe ee CBOWCTB NpPH PEIICHUU

CrenenHast GyHKITUSA YpaBHEHUI U HEPABEHCTB 2
KonTtponbHas padoTa

Pasnen 10. 18

IHoka3aTenbHast

GyHkuus

Tema 10.1 Coneprkanue yaeOHOTo MaTepuasa

[ToxaszarenpHas (yHkuusd, | CTeneHb ¢ NPOM3BOJILHBIM  JCHCTBHUTENBHBIM  MMOKazaresneM. OmnpeneneHue

€€ CBOMCTBA MoKa3zaTteabHOW (YHKIHMH, €€ CBOMCTBAa M TpaduK. 3HAKOMCTBO C MpPUMEHEHUEM OK-01. OK-02
MoKa3zaTteabHON (yHKIMU. PelieHue mokazateiabHbIX ypaBHEHUN (PYHKIHOHAIBHO- ’ ’
rpaduuecKuM METOI0M 4 OK-03, OK-04,

OK-05, OK-07

Kom0OuHupoBaHHoe 3aHiTHE

Tema 10.2 Copepxanue yueOHOTO MaTepHuaa

Pemenne mnoxasarenbHbIX | PenieHne mOKa3aTeNbHBIX ypaBHEHW METOJOM YpaBHHUBAaHMS —IOKaszaresei,

YPaBHEHHMH U HEPABEHCTB | METOJIOM BBEJICHHsS HOBOM NepeMeHHOH, (QyHKIMOHAIBHO-TPAPUUECKUM METOJOM.
Pemenue nokasarenpHbIX HEPABEHCTB 8

HpaKTI/IquKOC 3aHATUC
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Tema 10.3
CucreMsl TIO0Ka3aTelbHBIX

Conepixkanue yaeOHOrO MaTepuaia

Pewrenne cucrem nokasareiabHbIX YPaBHEHUI

ypaBHEHUI KombOunupoBanHoe 3aHsrue 4
Tema 10.4 CopepxaHue yueOHOTO MaTepuaia
Pemenne 3ama4. | PemreHne nOKa3aTeNnbHBIX ypPaBHEHMM METOJOM YypaBHMBAHUs IIOKa3aTelled H
[TokazarenbHas QyHKUIUS METOJIOM BBEJICHUSI HOBOM MEPEMEHHOM. PeleHre nokasaTeabHbIX HEPABEHCTB

KontponsHnas pabora 2
Pazgen 11. Jlorapudgmsi. 30
Jlorapudpmuveckas
GyHkuus
Tema 11.1 Conepxanue yueOHOTo MaTepuaa
Jlorapudpm yucna. | Jlorapudm gucna. JlecITHIHBINA U HATypaIbHBIN JIOTapu(PMBbI, YUCIIO €
JlecATUYHBIN 1 | KoMOWHUpPOBAaHHOE 3aHSTHE
HaTypaJIbHbIN Jorapudmsl, 4
YHCIIO €
Tema 11.2 Coneprkanue yaeOHOTo MaTepuasa
CpoiictBa  norapu¢mos. | CpoiicTBa jJorapudmos. Oneparus JorapuGMUPOBAHHSL.
Omnepanus KomOuHMpOBaHHOE 3aHATHE 6 OK-01, OK-02,
Jorapu(pmMUpOBaHUs OK-03, OK-04,
Tema 11.3 Coneprkanue yaeOHOro MaTepuasa OK-05, OK-07
Jlorapudpmuueckas Jlorapudmuueckas GyHKIUS U €€ CBOWCTBA K 1.2
(Gynkuus, ee cCBOHCTBA KomMOunupoBanHoe 3ansatue 4
Tema 11.4 Cogepxanue yueOHOro Marepuala
Pemenue [lonsitne norapudmuyeckoro ypaBHeHus. Ormepanus MOOTeHIUpoBaHUSA. Tpu
JorapudMUIEcKuX OCHOBHBIX METOJa PEIICHUS JIOTapU(PMUYECKUX YpaBHEHMI: (YHKIHMOHAIBHO-
YPaBHEHUH W HEPABEHCTB | rpadyuuecKuii, METOX MOTEHIMPOBAHMS, METOX BBEICHHS HOBOIl IEPEMEHHOIL.

8

Jlorapudmuueckrue HepaBeHCTBA

KOM6I/IHI/IpOBaHHOC 3aHATHUC

Tema 11.5
CucreMsl
Jorapu(pMUIECKIX

Copepxanue yueOHOTO MaTepHuaa

AJTOPUTM pelIeHUsT CUCTEMbl ypaBHEHMH. PaBHOCHMIIBHOCTH JIOTapU(PMUUYECKUX
yYpaBHEHUI U HEPABEHCTB
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ypaBHEHUI KombOunupoBanHoe 3aHsrue 2
Tema 11.6 IIpogeccuonaibHO-OpHEHTHPOBAHHOE coiepxaHue (conep:xanue
Jlorapu¢msl B TpUpOe U | MPUKJIATHOTO MOTYJIsI)
TEXHUKE [Ipumenenne norapu¢ma. Jlorapudpmuyeckas crnupans B mpupone. Ee
MareMaTH4YeCKUE CBOMCTBA 4
[IpakTrueckoe 3aHsaTHE
Tema 11.7 ConepxaHue yueOHOTO MaTepralia
Pemenne 3agad. | Jlorapupmuueckas  ¢ynkuus.  PemieHne — mpocTeiiux  jorapupMHUuUecKux
Jlorapudmsl. YpaBHEHUU 2
Jlorapudmuueckas KonTtponsHas pabora
byHKIUA
Paznen 12. 10
MHoxkecTBa.  JJIEMEHTbI
Teopuu rpados
Tema 12.1 Coneprkanne yaeOHOTO MaTepuaa
MpmuoxecTBa [Tonsitue MmuoxkectBa. [logMuo)kecTBO. Oniepanuu ¢ MHOKECTBAMU
KoMOMHMPOBAHHOE 3aHATHE 2
Tema 12.2 IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE coJeprkaHue (conep:xkanue
Onepanuy ¢ MHOKECTBAMHU | MPUKJIAJHOTO MOIYJIS)
Onepanuu ¢ MHOXKecTBamMu. PelieHne npukiaaHbix 3a1a4
[IpakTueckoe 3anaTue 2
Tema 12.3 Coneprkanue yaeOHOro MaTepuasa
I'padsr [Tonsitue rpada. Cesa3HbIM rpad, nepeBo, UKI rpad Ha MIOCKOCTH
[IpakTuueckas pabora 4
Tema 12.4 Cogepxanue yueOHOro Marepuaa
Pemenue 3amad. | Onepanuu ¢ MHOXecTBamu. OmucaHue peagbHBIX CHTYallMid C MOMOIIBIO
MmuosxectBa, I'padpl n ux | maoxkects. [IpuMeHeHue rpadoB K PEHICHHIO 3a/1a4
MIPUMEHEHHE KonTtponsHas paborta 2
Pasnen 13. DiaeMeHTHI 26 OK-01, OK-02,
KOMOMHATOPHKH, OK-03, OK-04,
CTATUCTUKH M TEOPUH OK-05, OK-07
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BEPOATHOCTEM
Tema 13.1 ConepxaHue yueOHOTO MaTepralia
OcHoBHbIE nouATHs | [lepecTaHOBKH, pa3MeELIEHUs], COUETAaHUS.
KOMOWHATOPHUKHU
KoMOunupoBaHnHoe 3aHdTHE.
Tema 13.2 Conepxanue yueOHOTo MaTepuaa
Co0biTHE, BEPOATHOCTE | COBMECTHBIE U HECOBMECTHbIE COOBITHS. TeopeMbl O BEpPOSTHOCTH CYMMBbI

coObiTust. CroxeHue H
YMHOXEHHUE BEPOSITHOCTEN

cOOBITHH. YCIOBHAsI BEPOATHOCTh. 3aBUCUMBIE M HE3aBUCHMbIE COOBITHA. TeopeMsl
0 BEPOSITHOCTH MPOU3BEICHUSI COOBITHIA.

KombunmnpoBanHoe 3aHsTHE

Tema 13.3 IIpo¢deccnoHa/IbHO-OPHEHTUPOBAHHOE cojiepiKaHHe (conep:xkanue
BepostHocTh B | MPUKJIAHOTO MOXYJIS)
npohecCHOHATBHBIX OTHOCHUTENBHAST YacTOTa COOBITHS, CBOWCTBO €€ yCTOWYMBOCTH. CTaTHUCTHYECKOE
3aj1auax onpezeneHue BeposaTHoCcTU. O1ieHKa BEpOSTHOCTH COOBITHS

[IpakTrueckoe 3aHsATHE
Tema 13.4 Coneprkanue yaeOHOTo MaTepuasa
JuckperHas  cinydaiiHasg | Buasl ciiydaiiHbIX BedmuuH. OTnpeiencHue TUCKPETHOM CIy4aiHOW BEIMYMHBI.
BEJIMYMHA, 3aKOH ee | 3aKkoH pacrmpeiesieHus JUCKPETHOM ciydallHOW BeluuMHbl. Ee 4ucioBbie
pacnpezeneHus XapaKTEePUCTUKH

KoMOunupoBanHoe 3aHstue
Tema 13.5 Cogepxanue yueOHOro MaTepuaa

3amaun  MaTeMaTHYECKOU

BapI/IaI_H/IOHHHﬁ pAd. Ilonauron w4yacTtor wu Trucrorpamma. CrartucTudueckue

CTaTUCTUKH XapaKTepUCTUKHU psijia HaOII0JaeMbIX JaHHBIX
Kom0OuHupoBaHHoe 3aHiTHE
Tema 13.6 IIpo¢eccuoHaILHO-OPHEHTHUPOBAHHOE cojiepiKaHue (conep:xanue

CocraBnenne Tabmuil u
rarpamMM Ha MpakTUKe

NPHUKJIATHOT0 MOIYJIA)

HepBI/IqHaH o6pa60TKa CTaTUCTHYCCKUX JaHHBIX. Fpa(bnqecxoe HX MMPEACTABJICHHUC.

IIK 1.2
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Haxosxenue cpeHUX XapakTEpPUCTHK, HAOII0aeMbIX JAaHHBIX

HpaKTI/I‘-IeCKOC 3aHATUC
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Tewma 13.7 ConepxaHue yueOHOTO MaTepHralia
Pewrenne 3aja4. | DneMeHTsl KoMOMHAaTOpuku. CoObITHE, BEPOSATHOCTH COOBITHA. CIlOXEeHHE WU
DneMEHTbI YMHOKEHUE BEPOSTHOCTEN
KOMOWHATOPHKH, KouTtponsHas padora 2
CTaTUCTUKM U TEOPHUH
BEPOSITHOCTEMN
Pasznen 14. YpaBHenus u 24
HepaBeHCTBa
Tema 14.1 Conepxkanue yueOHOTo MaTepuana
PaBHOCWIIBHOCTB PaBHOCMIBHOCTE ypaBHeHMIM U HepaBeHCTB. OmpeneneHus. OCHOBHbBIE TEOPEMBI
YPaBHEHMH M HEPAaBEHCTB. | pABHOCWJIBHBIX IIE€PEX0Jax B YpaBHEHUSX H HepaBeHCcTBax. OOmmMe MeTo/bl
OOmue MeTobl pEEHNsT | pellieHHs] YPaBHEHHI: MEepexo/ OT paBeHCTBA (YHKIMI K PaBEHCTBY apryMEHTOB 4
JUIS MOHOTOHHBIX (DYHKIMH, METOJl pa3joKEHUs Ha MHOXKHUTEJIH, METOJ BBEICHUS
HOBOM MepeMeHHOH, PYHKINOHAIBHO-TpadUIeCKUil METO
KoMOunupoBanHoe 3aHsaTHE
Tema 14.2 Coneprkanue yaeOHOTO MaTepuasa
I'paduaeckuit MeTon | OOmre METOIbl PEIICHUST HEPABEHCTB: TMEPEX0/ OT CPAaBHECHMsI 3HAUCHUHN (DYHKIIHIA OK-01, OK-02,
pereHus YPaBHEHHUH, | K CpPaBHEHUIO 3HAYCHHWH apryMEHTOB [UIS MOHOTOHHBIX (YHKIUH, METOX OK-03, OK-04,
HEPaBEHCTB MHTEPBAJIOB, (PyHKIIMOHAIBHO-Tpaduueckuii Mmeto]. ['paduyeckuii Meros pereHus OK-05, OK-06,
YpaBHEHUH U HEPABEHCTB 2 OK-07
KomMOunupoBanHoe 3aHsatue K 1.2
Tema 14.3 Coneprkanue yaeOHOTo MaTepuasa
VYpaBHenus U HepaBeHCTBa | Onpenenenue MomAyns. Packpeitue wmoayns mno ompenenenuto. [Ipocreiinime
C MOJYJIEM YpaBHEHUSI U HEPABEHCTBA C MoayieM. IIpumeHeHne paBHOCUIIBHBIX MEPEXOJI0B B
ONPE/ICTICHHBIX TUIIAX YPAaBHEHUU U HEPABEHCTB C MOJIYJIEM 2
KoMOunupoBanHoe 3aHstue
Tema 14.4 Copepxanue yueOHOTO MaTepHuaa
VYpaBHeHHs M HEPABEHCTBA | 3HAKOMCTBO ¢ mapameTpoM. [IpocTeiiiie ypaBHeHHS U HEPABEHCTBA C MapaMeTpOM
C mapameTpaMu KoMOuHupoBaHHOe 3aHATHE 6

Tema 14.5
CocraBieHne W pelIeHHE

IpodeccHoHATHHO-OPHEHTHPOBAHHOE coJiep:KaHue (conep:kanmue

NPHUKJIATHOTO0 MOILYJIS)
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npodeccCHOHANBHBIX 3a1a4

Pemenne TekcToBBIX 337124 TPO(PECCHOHATEHOTO COACPKAHUS

C IIOMOIIIBIO YpaBHEHUN IIpakTrueckue 3aHATHS 8
Tema 14.6 ConepxaHue yueOHOTO MaTepHralia
Pewrenne 3aja4. | OOmue MeToabl pelieHus YpaBHEHHA. YPaBHEHUS M HEpaBEHCTBA C MOJYJIEM U C
VYpaBHEHUS U HEPABEHCTBA | MapaMeTpaMu

[IpakTrueckoe 3aHsaTHE 2
IIpomexyTounas arrecranus (JK3ameH) 6
Bceero: ‘ 336
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3. Yci0BHs peaan3anuu NporpaMMbl 0011eo0pa3oBaTe/ibHOl JUCIUILIHHI

3.1. s peanu3auMy MNPOrpaMMbl JAUCHMIUIMHBI JOJUKHBI OBITH MNPEeAyCMOTPEHbI cieaylolue
cnequaIbHble MOMeIeHH:

Peanuzanus nporpaMMel JUCHMIUIMHBI TPEOYyeT HANMUYHs y4eOHOTO KaOuHEeTa MaTeMaTHKH.
ObopynoBanue yueOHOTO KaOWHETa:

- IOCAI0OYHBIE MECTA 110 KOJIMYECTBY 00YJatOLINXCS;

- pabodee MeCTO Mpero1aBaTels;

- KOMIUIEKT y4eOHO-HarasAHbIX TOCOOMII;

- KOMIUIEKT 3JIEKTPOHHBIX BUACOMATEPHUAIIOB;

- 3aJIaHMs JUTE KOHTPOJIBHBIX PadoT;

- Mpo(heCCHOHAIEHO OPUEHTHPOBAHHBIE 3a/IaHHS,;

- MaTepuabl SK3aMeHa.

Texauueckue cpeacTBa 0OydeHHS:

- IEPCOHAILHBIN KOMITBIOTED C JIMIICH3HOHHBIM IPOTPaMMHBIM 00eCIIeueHIEM;

- IPOEKTOP C HIKPAHOM.

3.2. UudopmanuonHoe odecneyenue 00yueHus
Yueonuku u yueonwvie nocoousn

1) ®enepanbHblil 3ak0H 0T 29.12.2012 Ne 273-D3 «O06 obpaszoBanuu B Poccuiickoii denepanumy.

2) Ilpuka3 MunucrepctBa o6pazoBanust 1 Hayku P® ot 17.05.2012 Ne 413 «O6 yrBepkeHUH (eaeparbHOro
roCyJIapCTBEHHOTO 00pa30BaTEILHOTO CTaHAApTa CPEIHETO (TIOTHOTO) 00IIeT0 00pa30BaAHUS.

3) Ilpukaz MunuctepctBa oOpazoBanus u Hayku PD ot 29.12.2014 Ne 1645 «O BHeceHMH W3MEHEHUH B
[Tpuka3z MunuctepctBa oOpa3oBanus u Hayku Poccuiickoit @exnepanuu ot 17.05.2012

No 413 «*“O06 yrBepxaeHUN (GeaepalbHOTO TOCYIapCTBEHHOTO 00pa30BaTEIBHOTO CTaHAApTa CPEIHETO
(momHOTO) 001IETO 00pa30BaHUS Y. 4) ITucemo [lemaprameHTa rocyaapcTBEHHOM
MOJMTHKKA B cdepe moAarotoBku padoumx kaapoB u JIIO MwunucrtepcrBa obpazoBanusi U Hayku P®D or
17.03.2015 Ne 06-259«PexoMeHmanuy 1O OpraHU3AlMK TOJYyYEHHUs CpeaHEero ooOmero oOpa3oBaHHs B
npezenax OCBOCHHS O0O0pa30BaTENbHBIX MPOTPAMM CpPEAHETo MpodecCHOHaIbLHOTO o0pa3oBaHusi Ha 0ase
OCHOBHOTO 00ITIeT0 00pa3oBaHUs C
yuyeToM TpeboBaHM (enepaabHBIX TOCYIAapCTBEHHBIX O0pa30BaTeIbHBIX CTAHAAPTOB U MOJy4aeMoOu
npodeCCuu WK CHEIHUAITBHOCTH CPEIHETO PO(hECCHOHATEHOTO 00pa30BAHMS

5) A.I''Mopakosuu ,I1.B.CemenoB Maremaruka: Anredpa 1 Hadajla MaTeMaTHYECKOTO aHaIM3a,reoMeTpus 9.1
y4ueOHHK (06a30BbIN 1 yriyonaeHHbIi ypoBHu) 10 kimacc —M-2019. -462c.

6) A.I'.'Mopakosuy,[1.B.CemenoB Matematuka: Anredpa 1 Hadaja MaTeMaTHYECKOTO aHan3a,reoMeTpust 4.2
3amayHuK (0a30BbId U yriryOseHHbId ypoBHH) 10 kitacc —M-2019. -342¢.

7)A.I''Mopakosuy,I1.B.CemenoB Maremaruka: Anredpa v Hadajga MaTeMaTHYECKOTO aHaIM3a,reoMeTpus 4.1
y4ueOHHK (06a30BbIN 1 yrayonaeHHbIi ypoBHHr) 11 kimacc —M-2019. -462c.

8)A.I'.Mopakosuy,I1.B.CemenoB MaTtemaTuka: Anredpa u Hadajla MaTeMaTHYECKOTO aHAIIM3a,reoOMeTpusi 4.2
3amauHuK (0a30BbIi U yriyoneHHsbld ypoBHHU) 11 kimacc —M-2019. -261c.

9A.I Mopakosuy, WN.M.CmupunoBa u  ap.Marematuka 10 kmacc, yueOHMK JUia  y4alllUXCs
o0mreo0pa3oBaTenbHbIX YUpexaeHul ( 6a30BbIil ypoBeHs), M.- 2019.-430c.

10)A .I''Mopakosuu ,MI.M.CmupHOBa u Ap. Marematuka 11 kmacc, y4yeOHHMK JJs y4allUXcs
o0mieo0pa3oBaTenbHbIX yupexaeHui ( 0a30BbIil ypoBens), M.-2019.-416c¢.

11) JI.C.Atanacsn ,B.®.byry3zoB ['eomerpust 10-11( 6a30Bblii 1 npoduiibHbi ypoBHU,M.-2019.-255¢.

Jlono/IHMTeIbHAS JIUTEPaTypa
1. Bawmaxos M. M. Marematuka: yueOHMK JUIsl CTyA. yupexaeHui cpea.npod. obpasoBanus. — M.,
2014.-251c.
2. bawmakose M. M. Marematuka. COOpHUK 3a1a4 NpOoQHIBHONW HAIpaBIEHHOCTH: ydeO.mocodue uis
CTyH. yUpexaeHui cpen. mpod. oopazoBanus. — M., 2014.-220c.
3. bawmarxoe M. HU. Maremaruka. 3agayHuK: yd4eO.mocoOue sl CTyH. YUPESKISHUH cpen. mpod.
oOpazoBanus. — M., 2014.-214c.
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4. Bawmaxos M. H. Marematuka. DIEKTPOHHBIN y4e0.-METOJA. KOMIUIEKC AJS CTyJ. YUPEKISCHUH Cpel.
npo¢. obpazoBanus. — M., 2015.-212c.

5. bawmaros M. 1. Marematuka (6a30BbIiii ypoBenb). 10 kimace. — M., 2014.-212c.

6. bawmarxos M. 1. Marematuka (6a30BbIii ypoBenb). 11 kimace. — M., 2014.-206c¢.

7. bawmaroe M. M. AnreOpa u Hadana aHanusa, reometpus. 10 kmace. — M., 2013.-201c.

8. bawmarxose M. . Marematuka (6a30Bbiii ypoBeHb). 10 knacc. CoopHHK 3a1a4: yued.mocodue-M.2012.-
259c.

9. bawmarxose M. M. Marematuka (6a30BbIii ypoBeHb). 11 knacc. CoopHEK 3a1a4: yued.mocodbue-M.2012.-
289c.

10. I'ycee B. A., Ipucopves C. I., Heoneuna C. B. Marematnka s npodeccuii U crenuarbHOCTEH
COIMAITLHO-IKOHOMHYECKOTO TPOGWIIS: YIeOHUK IS CTYH. YUPSKISHUH cpem.npod. oOpazoBaHusI. —
M., 2014-414c.
11. bawmaroe M. M. Marematuka: KH. Jyisl ipenogaBaTesisi: Mmetoa.mocooue. — M., 2013-189c.
12. Bawmarxoe M. U., [{vieanos L. M. Metoandeckoe nmocooue s moarotoBku k EI'D. — M., 2011-162c.
HNHuTepHeT-pecypcsl
www. fcior. edu. ru (MubopmalimoHHbIe, TPEHUPOBOYHBIC U KOHTPOJIbHBIC MAaTCPHAJIbI).
www. school-collection. edu. ru (Exunas kosiekimn 1iupoBeIX 00pa3oBaTeIbHBIX PECYPCOB).
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4. KoHTPOJIb 1 OlIeHKA Pe3yJIbTATOB 0CBOEHHUS 00111€00pa30BATEIbHOM M CUNILTHHBI

KonTposib M omeHka pe3ynbTaToB OCBOEHHS 0011€00pa30BaTENbHON JUCLMILIMHBI PAaCKPBIBAIOTCS Yepes3

IMCUMIUIMHAPHBIE PEe3y/IbTaThl, HallpaBJIeHHbIE Ha (hopMUpoBaHUe OOLIHMX U MPO(ECCHOHATBHBIX KOMITETCHIIUN

0 pa3jesiaM U TeMaM COJCp)KaHus yueOHOro Marepuara.

Oomasi/npodeccuonanbHasi Pa3znen/Tema Tun oueHoYHbIX
KOMITETEHI[UA MepONnpPHUsITHS

OK 01. Beibupats criocoOb1 P1,Temal.l,1.2,1.3 [-0/c>,1.4,15,1.6 TectupoBanue
peleHus 3aaa4 P 2, TeMmbl 21, 22, 23, 24, 2.5 H'O/C, 2.6 VY CcTHBIN OIpoC
1po(eCCHOHATBHOMI P'3, Temsi 3.1, 3.2, 3.3 TI-o/c, 3.4 MaremaTraeckuii
JICATEILHOCTH TTPHMEHHTEITEHO P 4, Temsr 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 TI- HKTAHT

o/c, 4.8,4.9,4.10, 4.11
K pa3J'II/I‘-IHI:IM KOHTCKCTaM P 5’ TGMBI 51’ 52 I/IHI[I/IBI/II[ya.TII)HaSI

P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 [I- | CaMocToATebHAs paboTa

o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 Ilpencrasnenue

P7 Temsr 7.1,7.2,7.3,7.4,7.5,7.6,7.711- | PE3yIbTaTOB

0/c,7.8,7.9,7.10 II-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
P9, Tems 9.1,9.2,9.3,9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P11, Temsr 11.1, 11.2, 11.3 [T-o/c, 11.4,
11.5,11.6 [T-o/c, 11.7

P12, Temsr 12.1,12.2, 12.3,12.4

MPAKTHYECKUX padoT
3amuTa TBOPUYECKUX
pabot

3ammura
WH/INBUTYaJTbHBIX
MIPOEKTOB
KonTponbnas pabora

Beinonnenue

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5 I1-

o/c. 13.6 HK3aMEHALMOHHBIX

P 14, Tempr 14.1, 142, 143, 144, 145 11- | >/

o/c, 14.6
OK 02. HUcmons30Bars P1,Temal.l, 1.2, 1.311-0/c,1.4,15,1.6 TectupoBanue
COBPEMEHHBIE CPENICTBA IIOKCKA, P2, Temsi 2.1,2.2,2.3,2.4,2.5 II-0/c, 2.6 VYcrHblii onpoc
aHAIM3a ¥ MHTEPIPETALUN P3, Tempr 3.1, 3.2, 3.3 Tl-o/c, 3.4 MaremaTrnueckuii
HEbOpMAITHH, 1 P 4, Temnt 4.1, 4.2, 4.3, 44, 4.5, 4.6, 4.7 11- MKTAHT

DAL, ofc, 4.8,4.9,4.10, 4.11 A

nH(OPMALMOHHBIE TEXHOJIOTUN P 5. Tembr 5.1. 5.2 NnauBuayanbHas
JJIs1 BBIITOJIHCHU S 3a1a4 P 6, TeMbl 61, 62.63.64.65.6.6. 6.7 II- CaMOCTOSTEIIbHAA pa60Ta
npodhecCuoHATBHOM 0/C, 6.8, 6.9, 6.10 TT-o/c, 6.11 [IpencraBnenue
ACATEIIBHOCTH P7, Temwr 7.1,7.2,7.3,7.4,7.5,7.6,7.711- | Pe€3yJIbTaTOB

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

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

P9, Temsr 9.1,9.2,9.3,9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P11, Temsr 11.1, 11.2, 11.3 [T-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, 13.5I1-
o/c, 13.6

P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5 T1-

MPaKTUYECKUX PadboT
3anura TBOPYECKUX
pabor

3amura
WHJUBUIyaJIbHBIX
MIPOEKTOB
KonTponbnas pabora
Breimonnenue
SK3aMEHAIlMOHHBIX
3aJaHuM
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o/c, 14.6

OK 03. [1nanupoBatsb u
peann30BbIBATE COOCTBEHHOE
npodeccuoHanbHOE U
JMYHOCTHOE Pa3BUTHE,
NpeANPUHUMATEIBCKYIO
JESATEIBHOCTD B
npoeccuoHanbHOU cdepe,
UCII0JIb30BATh 3HAHUS 110
(MHAHCOBOW TPAMOTHOCTH B
Pa3IUYHBIX KU3HEHHBIX
CHUTYaIHSIX

P1,Temal.1, 1.2, 1.311-0/c,1.4,15,1.6
P2, Temnr 2.1,2.2,2.3,2.4,2.511-0/c, 2.6
P 3, Temnr 3.1, 3.2, 3.3 [T-0/c, 3.4
P 4, Temnl 4.1, 4.2,4.3,4.4, 45, 4.6, 4.7 I1-
o/c,4.8,4.9,4.10, 4.11

P 5, Temsr 5.1, 5.2

P 6, Temnr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 11-
0/c, 6.8, 6.9, 6.10 I1-o/c, 6.11

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 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

P9, Temnr 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 IT-0/c, 11.4,
11.5,11.6 I1-o/c, 11.7

P12, Temsr 12.1,12.2,12.3,12.4

TectupoBanue
VYerHbIM onpoc
Maremarnyeckuii
JUKTAHT
NunuBunyanbHas
camocTosiTesnbHas padoTa
IIpencraBienue
pe3yabTaTOB
IIPAKTUYECKUX padoT
3amuTa TBOPUYECKUX
pabot

3amura
WH/IMBUTYaJIbHBIX
IIPOEKTOB
KonTponshas padora

Brmosmaenne
P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5 11I-
3K3aMCHAIITNOHHBIX
o/c, 13.6 saaHit
P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5 TI- A
o/c, 14.6
OK 04. 3ddexTuBHO P1,Temal.1,1.2,1.311-0/c,1.4,15,1.6 TectupoBanue
B3amMoieiicTBoBaTh U pabotats | P 2, Temsr 2.1,2.2,2.3,2.4,2.5 IT-o/c, 2.6 VCTHBII onpoc
B KOJUTEKTHBE M KOMAH/Ie P 3, Tems1 3.1, 3.2, 3.3 II-o/c, 3.4 MaremaTHueckuii
P 4, Temer 4.1, 4.2, 4.3, 44,45, 4.6, 4.7 II- MKTAHT
o/c, 4.8,4.9,4.10, 4.11
P 5, Temst 5.1, 5.2 WumBnayaneHas
P 6, Temsr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 [I- | camocTosTenbHas pabora
o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 Ipencrapnenne
P7, Temsr 7.1,7.2,7.3,7.4,7.5,7.6,7.711- pe3ynpTaTOB

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

MPAKTHYECKUX padoT
3aiuTa TBOPUYECKUX

P 8, Temsr 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 3amuTa

P 10, TeMsbl 101, 102, 103, 10.4 UHIABULYATBHBIX

P11, Temst 11.1, 11.2, 11.3 IT-0/c, 11.4, [IPOEKTOB

11.5,11.6 [T-o/c, 11.7 KowTposnbuas pabora

P12, Temsr 12.1, 12.2,12.3, 12.4 BEIOHCHIE

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5 11-

9K3aMEHAIMOHHBIX

o/c, 13.6 N

P 14, Temnr 14.1, 14.2, 14.3, 14.4, 14.5 11- A

o/c, 14.6
OK 05. OcymecTBIsATh YyCTHYIO P1,Temal.l, 1.2, 1.3 11-0/c, 1.4, 1.5, 1.6 TectupoBanue
¥ IchMeHHyIo kommyrukamuio | P 2, Temsr 2.1, 2.2, 2.3, 2.4, 2.5 TI-o/c, 2.6 VCTHBII o1poc
Ha TOCYJapCTBEHHOM SI3bIKE P'3, Tempr 3.1, 3.2, 3.3 [-o/c, 3.4 Maremarndeckuii
Poccniickoii Deeparn ¢ P 4, Temsr 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 T1I- MKTAHT

. o/c,4.8,4.9,4.10, 4.11

y4eToM 0CcOOEHHOCTEH P5. Temsr5.1.5.2 WNunuBuayansHas
COLIMAJIBHOTO U KYJIbTYPHOTO P1. Temall 12.13T-o/c. 1.4 15 1.6 caMocTosTeNnbHas padora
KOHTCKCTa P2, Temsr 2.1,2.2,2.3,2.4,2.5I1-0/c, 2.6 IIpencrasnenne

P 3, Temsnr 3.1, 3.2, 3.3 [1-o/c, 3.4 pe3ynabTaToB
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P 4, Temsl 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 I1-
o/c,4.8,4.9,4.10, 4.11

P 5, Temsr 5.1, 5.2

P 6, Temnr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 11-
0/c, 6.8, 6.9, 6.10 I1-o/c, 6.11

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 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

P9, Temnr 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 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 I1-
o/c, 13.6

P 14, Temsr 14.1, 14.2, 14.3, 14.4, 145 I1-
o/c, 14.6P 9, Tems1 9.1, 9.2, 9.3, 9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4

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

P12, Temsr 12.1,12.2, 12.3

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5 I1-
o/c, 13.6

P 14, Temsr 14.1, 14.2, 14.3, 14.4, 145 I1-
o/c, 14.6

NPaKTUYECKUX paboT
3amura TBOPUYECKUX
pabot

3amura
WH/IMBUTyaJIbHBIX
IIPOEKTOB
KonTpoibhas padora
Beinonnenue
AK3aMEHAIMOHHBIX
3a/laHAN

OK 06. ITposBasTe rpaxk JaHCKO-
MaTPUOTHYECKYIO TTO3UIIHIO,
J€MOHCTPUPOBATh OCO3HAHHOE
MOBE/ICHHE HAa OCHOBE
TPaIULIUOHHBIX
oO11eyesoBeuecKrX IeHHOCTEH,
B TOM YHUCJIE C YYETOM
rapMOHHU3aLUU
MEXHAIMOHATIbHBIX U
MEXPETUTHO3HbIX OTHOIICHUH,

P1,Temal.l, 1.2, 1.31I-0/c, 1.4, 1.5, 1.6

P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 11-
0/c, 6.8, 6.9, 6.10 I1-o/c, 6.11

P7,Temm 7.1,7.2,7.3,7.4,7.5,7.6,7.7 11-
0/c,7.8,7.9,7.10 II-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, Tems! 14.1, 14.2, 14.3, 14.4, 14.5 I1-

o/c, 14.6

TectupoBanue
VYcTHbI onpoc
MaremaTuueckui
JTUKTaHT
NuauBuayanbHas

CaMOCTOATECIIbHAsA pa60Ta

[IpencraBnenue
pe3yNbTaTOB
MPaKTUYECKUX PadboT
3ammuTa TBOPYECKUX

MPUMEHSTh CTaHIaPThI padoTt

AHTUKOPPYIITUOHHOTO 3amura

MMOBEICHUS WH/IMBUTyaJIbHBIX
IIPOEKTOB
KonTposbHas padora
Brinonsenue
9K3aMEHAIMOHHBIX
3aJIaHUM

OK 07. CogeiicTBoBaTh P1,Temal.1, 1.2, 1.311-0/c,1.4,15,1.6 TectupoBanue

COXPaHEHHIO OKpPYKalomIeil P2, Temsr 2.1,2.2,2.3,2.4, 2.5 [1-0/c, 2.6 VCTHEIH ompoc

CPEIIbI, PECYPCOCOEPEKEHHUIO, P'3, Tempr 3.1, 3.2, 3.3 [l-o/c, 3.4 MaremaTudeckui

PHMEHSATE SHAHHS 06 P 4, Temnr 4.1, 4.2, 4.3, 44,45, 4.6, 4.7 1I- MKTAHT

o/c, 4.8,4.9,4.10, 4.11
W3MEHEHHUH KJIMMaTa, PHHIIUTIBI WuuBuayansHas

P 5, Temsr 5.1, 5.2
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OepeKITMBOT0 MPOU3BO/ICTBA,
3¢ dEKTUBHO ACHCTBOBATH B
Ype3BBIYANHBIX CHUTYAIHSIX

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

P7,Temn 7.1,7.2,7.3,7.4,7.5,7.6, 7.7 11-
0/c,7.8,7.9,7.10 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

caMmocToATeNbHas paboTa

IIpencraBienue
pe3yIbTaToB
NPaKTUYECKUX paboT
3amura TBOPUYECKUX

pabot
P9, Temsi 9.1,9.2,9.3,9.4,9.5 Saumta
P 10, Temsr 10.1, 10.2, 10.3, 10.4 HH MBI Ty b HbIX
P11, Tems 11.1, 11.2, 11.3 T-o/c, 11.4,
11.5, 11.6 M-o/c, 11.7 HPOCKTOB
P 12, Temnt 12.1,12.2, 12.3, 12.4 Kontpom:Had pabora
P 13, Temsr 13.1,13.2, 13.3, 13.4, 13.5 - | DbilOJHCHHE
O/C, 136 3K3aMCHAIINOHHBIX
P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5 T1- 3a/[aHu i
o/c, 14.6
IIK.1.2 HUcnonwzosats | P 3, Temsr 3.1, 3.2, 3.3 I1-o/c, 3.4 3amura
KOHCTPYKTOPCKYIO, HOPMAaTHUBHO WHIUBUAYaJIbHBIX
— T GXHI/I‘-ICCKYIO nu HpO@KTOB
MPOU3BOJACTBEHHO- KontpomnbHas padota
TGXHOJ’IOFI/I'—ICCKyIO BI)IHOJ'IHeHI/Ie
JIOKYMeHTaIII/IIO 110 CBapKe OK3aMCHAIIUOHHBIX
3aJaHui
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