I'ocynapcTBeHHOE OIOIKETHOE
npodeccroHaIbHOe 00pa30BaTEIBLHOE YUPEKICHUE
«KyHrypckuit KoJemK arpoTeXHOJIOTHI U YIIPaBICHUS

PABOYAS ITIPOTPAMMA YUEBHOM JUCHUITJIMHBI
OYVII. 07 MaTremaTuka

no cnenuaabHocTu 09.02.07 UnpopManuoHHbIE CUCTEMbI U
NnporpaMMHpoBaHue

0a30BO ITOATOTOBKHU

2023 r.



Pacc MOTPEHO H onobpeHo Y1 BEPIKIAI0

Ha 3acelaHHM METOJUYECKOM 3amectu rejib MPeKTOpa
KOMHCCHH €CTECTBEHHO-HAY4YHBIX /LT ,;’#,V__;.JI.M. [TeTpoBa
JHCUHIUTHH J
[TpoTokos Nel )
oT «31» aBrycra 2023 r.
[Ipeacenarens MK

Sy

R B.H. YepHbiena

Pabouas mporpamma yuebHoi aucuumiaunsl OVIIL. 07 Maremaruka paspaboTaHa Ha OCHOBE
denepanbHOTO  TOCYJAPCTBEHHOTO  00pa3oBaTeIbHOTO  CTAaHAApPTa  CPEJHEro  OO0IIero
obpazoBanus (ganee — ®I'OC COO) (Ne 413 ot 27.05.2012 1, ¢ UBMEHEHUAMHU U JTOTIOJTHECHUSIMU
ot 12.08.2022 Ne 732), Ha OCHOBE NMPUMEPHOU MPOTrpaMMbl 00IIe00pa30BaTEIBLHON yUeOHOU
TUCUMIUIMHBL  «MareMatuka» A  npodeccHOoHaIbHBIX 00pa30BaTeNbHBIX OpraHU3alui,
PEKOMEHI0BAHHO M denepanbHbIM TrOCyJapCTBEHHBIM OO/ IKETHBIM YUpEKICHUEM
JOTIOTHUTEITHHOTO poecCHOHATHHOTO o0Opa3zoBaHUs «HuCcTHTYT pa3BUTHSA
npodeccuoHanbHOrOo oOpa3zoBanus» (mpotokoa Ne 14 ot 30 HosiOps 2022 r1.), ¢ ydeToM
OcHoBHOM 00pa3oBaTeIbHON MpPOTPaMMBI cpeaHero oOmiero obpazoBaHusi (IMIPOTOKOT OT
18.05.2022 1. Ne 371), ¢ yuyerom DenepalbHOTO TOCYAapCTBEHHOTO 00pa30BaTEIbHOTO
CTaHJIapTa CpPeIHEro NPOoQeCCHOHABHOTO o0pa3oBaHus mno crenuanbHocTH  09.02.07
NudopmanronHsie cucTeMbl M NpPOTpaMMHUpPOBAHME M YyTB. MpUKa3oM MuUHHCTEpCTBA
obOpazoBanus u Hayku PO 25 mas 2022r. Ne362

Opraau3zanus-pa3paboTIHK: rocy/1apcTBeHHOe 010/12KeTHOE npogdeccuoHaJIbHOE
oOpa3oBaTe/ibHOe yupexaenne « KyHrypckuii KoJsjielk arpoTexXHoJ0rMi U ynpaBJIeHUs»

CocCTaBUTED.

M.JI. KameHneBa, npenogaBaresib
®.1.0., 10KHOCTD
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1. OBIIASI XAPAKTEPUCTHKA PABOYEH ITPOTPAMMBI
OBIIEOBPA30OBATEJIBHOMN JUCHUTLJIAHBI

OVYII 07. MATEMATHUKA

HA36AHUE ducuunﬂqul

1.1. MecTo IMCUUIIMHBI B CTPYKTYpe o0pa3oBarejbHOM nporpammbl CITIO:

O6meobpazoBatenbHas auctumimHa OVYIL 07 Marematuka sBIseTCs
o0s3aTeNbHONM  YacThio  00IE00pa30BaTENbHOTO  IUKIA  00pa3oBaTeIbHOM
nporpamMmbl B cootBeTcTBUM ¢ PI'OC CIIO mno cnenumansHoctu 09.02.07

I/IH(I)OpMaHI/IOHHBIC CUCTCMBI U ITPOTPAMMUPOBAHUC.

1.2. Hesu 1 mi1aHupyeMble pe3yJbTaThl OCBOCHUS JUCHUIJINHBI:

1.2.1. Lleap AUCHUIIIMHBI

Conepxxanue MPOTrpamMMbl 001eo0pa3oBaTebHON JUCIIUTIIIAHBI
«MareMaTuka» HamnpaBlIeHO Ha JOCTHXKEHHE pe3ylbTaTOB €€ M3Y4YeHHUs B
cootBercTBUM ¢ TpeboBanusimu PI'OC COO c yuerom mnpodeccuoHaIbHOM
HanpasieHHoct @I'OC CIIO.

Lens TUCIUIIITUHBI:

1) ToJAy4YHTh MaTEeMAaTHYECKHE 3HAHUS, HEOOXOJUMbBIC TPU H3YUCHUH
JIPYTUX y4eOHBIX JUCIUIUINH;

2) TUpUBUTH  CTYJCHTAM  HAaBBIKM  HCIOJIb30BaHUS  HM3YYCHHOTO
MaTEMaTHYECKOTO anmnapaTa B CTAHAAPTHBIX CUTYaIUSIX.



1.2.2. IlnanupyemMblie pe3yJbTaThl 0CBOCHHUS 0011e00pa30BaTebHON TUCHUILINHBI B c00TBeTCTBUM ¢ PI'OC CIIO 1 Ha

ocHose ®I'OC COO

Kox m HamMeHoBaHHe

HJ'laHl/lpyeMble pe3yJbTaThbl 0OCBOCHUA TUCIHHUIIJIMHBI

(popmupyembIx Oo0mmue JucuunJMHapHble

KOMIIeTEeHI M

OK 01. BeiOmpare |- TOTOBHOCTH K  TpyAy, OCO3HAaHHE IIEHHOCTH | - BJIAJETh METOJAAMHU JI0Ka3aTEeNbCTB, AITOPHUTMaMH pELICHUS
CIIOCOOBI pellIeHusl | MacTepcTBa, TPY10J1I00uE; 3a1a4; yMmeHue (OpMYNIHPOBATH OINPEACICHUS, AKCHOMBI U
3a1a4 - TOTOBHOCTh K AKTHUBHOM JEATEIbHOCTH, | TEOPEMBI, TNPHUMEHATh  MX, HIPOBOAUTH  JOKA3aTEIbHBIE
pohecCHOHAIbHON TEXHOJIOTMYECKOM MW  COLMAJIBHOW  HANpPAaBICHHOCTH, | PacCyXJCHHMs B XOJI€ PELICHHs 3a/a4;

NEeSATEIBHOCTH CIIOCOOHOCTh WHHLIAAPOBATD, IJIaHUPOBATH U | - YMEeThb ONEpUpOBaTh MOHATHUSAMU: CTENEHb 4YHCIa, JIOTapupm
IIPUMEHUTEIILHO K | CAMOCTOSATENIBHO BBINOJHATH TAKYIO JEATEIbHOCTD; YUCJIa; YMEHUE  BBIIOJHATH  BBIYMCICHHE 3HAYCHHH U

Pa3JIMYHBIM KOHTCKCTaM

- HMHTEpeC K pa3nu4HbIM cepam mnpodeccuoHaIbHOMU
NeSITeIbHOCTH, OBJIAJICHHUE YHHUBEPCAIbHBIMU Y4eOHBIMU
IIO3HABATCJIIbHBIMU )IeﬁCTBHHMHZ

a) 0a30BBIC JIOTUYECKUE JCHCTBHUS:

- CaMOCTOATENHHO (OPMYIHPOBATHh M AKTYATU3UPOBATH
npo0seMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHaBIIMBaTh  CYNICCTBCHHBIM  NPU3HAK WU
OCHOBAaHHWS I  CPaBHCHHS,  KIAaCCH(PHUKAIUH U
0000I11IeHHS;

- ONpEeIeNTh IENIN ICATEIbHOCTH, 3aJIaBaTh MapaMeTPhI
Y KPUTEPUHU UX JOCTHIKCHHS,

- BBIABIIATH 3aKOHOMEPHOCTH U  IPOTHUBOPEYHS B
paccMaTpuBaeMbIX SBIICHUSX;

- BHOCHUTb KOPPEKTHBBI B JICATCIILHOCTh, OIICHHBATH
COOTBETCTBUE PE3YJIbTATOB IIEISM, OIEHHBATH PHCKH
[MOCJIEICTBUI JEATEIBHOCTH,

- pa3BUBaTh KPEAaTHMBHOE MBIIUICHUE IIPH PEIICHUN
YKU3HEHHBIX IPOOJIeM

0) 6a30BBIC HCCIICIOBATEILCKHIE ICHCTBUS:

- BJIAJeTh HaBBIKAMU Y4eOHO-HCCIIEAOBATEIbCKOM U

MPOEKTHOW  JEATENBHOCTH, HABBIKAMH  Pa3peUICHUS
npobiem;
- BBUSIBIISITH  NPUYMHHO-CICACTBCHHBIE  CBS3U U

npeoOpa3oBaHusl BHIPAKEHHM CO CTEMEHSIMU U Jiorapudmamu,
npeoOpazoBaHus IPOOHO-PAITHOHAIBHBIX BRIPAKEHUH;

- yYMEThb ONEepHUPOBATH MOHATUSIMU: panuoHaIbHbIE,
MppalOHAIIbHBIE, ITOKAa3aTeNbHbIE, CTETICHHBIE,
gorapu@mMuueckue,  TPUTOHOMETPUYECKHE  ypaBHEHUS WU

HEPaBEHCTBA, NX CHCTEMBI;
- YMETh OIEpUPOBATh TMOHATHSIMHU: (DYHKIHS, HETpephIBHAS
GyHKIMSA, TPOM3BOAHAS, IMEpPBOOOpa3Has,  OMPEACICHHBINA
UHTETPajJ; yMETh HAXOJUTh TIPOM3BOJHBIC OSIEMEHTAPHBIX
(GyHKIIUH, MCIIONB3Ys CIPAaBOYHBIC MaTEpUAIIbl; MCCIEIOBATh B
OPOCTEUIIMX CiTydasiX (YHKIMM Ha MOHOTOHHOCTH, HAXOJUTh
HauOOJIbIINE ¥ HAaWMCHbBINWE 3HA4YCHUS QYHKIUH; CTPOUTH

Fpa(l)I/IKI/I MHOT'O4JICHOB C HCIIOJIB30BaHHUCM alirapara
MAaT€MaTU4YCCKOI0O aHalik3a, I[PUMCHATH IIPOU3BOJHYIO IIPpH
pPEeICHUN 3aJa4 Ha JABHMIXKCHUC, peuiaTb IIPaKTHUKO-

OpUEHTHPOBAaHHbIE 3aJjayd HA HaAWOOJIbIIMNE U HaUMEHbIIHNE
3HA4YEHUs1, Ha HAXOXKJECHUE IyTH, CKOPOCTH, YCKOPEHHUS;

- YMETb OIEpUpOBaTh MOHATHSAMU: palMOHAJIbHAA (DYHKIMS,
HOKa3aTebHas byHKIMS, CTEIeHHAas byHKIY,
norapupmuyueckass (yHKUMS, TPUTOHOMETpUYECKHE (YHKINH,
oOpaTHble (YHKLIHMU; yMEHHE CTPOUTh TpapuKu H3Y4EHHBIX
GyHKIUH, UCNOIB30BaTh TpapUKH MPH W3YYEHHH IMPOLIECCOB U
3aBHCHMOCTEH, MNpHU pEUIeHHH 3ajJady W3 JIPYTHX y4eOHBIX
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aKTyaJIM3UpOBaTh 3ajady, BbIJBUIAaTb THIIOTE3Y €€
peuieHus, HaxXxOJWUTh AapryMEHTBI Ui JI0Ka3aTesIbCTBA
CBOUX YTBEPXKACHMM, 3a1aBaTh IapaMETpbl U KPUTEPUH
peuenus;

- QHAJIM3UPOBATH IOJYYECHHBIE B XOJ€ PEUICHUS 3a1a4u
pe3yibTaThl, KPUTHUYECKH OIICHUBATb ux
JIOCTOBEPHOCTB,

MIPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBHSIX;

- YMETb IE€PEHOCUTh 3HAHMS B TIO3HABATEIBHYID H
MIPaKTUYECKYIO0 00JIaCTH KU3HECATEIbHOCTH;

- YMETb MHTErPUPOBATH 3HAHUS U3 PA3HBIX NPEIMETHBIX
oOmacrelii;

- BBIABUTaTb HOBBIE WJEH, Ipeaararb OPUTHHAJIbHBIC
MOAXO/Ibl U PEIIeHUs U CIOCOOHOCTh MX MCHOJIb30BaHUS
B MO3HABATEIBHOM U COLMATIBHOM MPAKTHKE

MPEIMETOB U 3a/1a4 U3 PEaNbHOMN JKU3HU, BhIpAXaTh GopMyaamMu
3aBUCUMOCTH MEX/y BETMUYMHAMU;

- YMETb pellaTh TEKCTOBBIC 33J]a4M PA3HBIX TUIIOB (B TOM YHUCIIE
Ha TPOIIEHTHI, JOJM U YacTH, Ha JBM)KCHHE, paboTy, CTOUMOCTD
TOBapOB M YCIYI, HaJOTH, 33Jayd W3 00]acTh YIpaBJICHUS
JUYHBIMU U CEMEUHBIMU (PMHAHCAMMU); COCTABJISATH BBIPAKEHUS,
ypaBHEHUS, HEPABEHCTBA M HMX CHUCTEMBI IO YCIOBHIO 3aJa4yH,
HCCIIEI0BATh MOJIy4E€HHOE pelieHne u OIIEHUBATH
[IPaB/I0I0I00HOCTh PE3yJIbTAaTOB;

- yYMETh OMNEpPUPOBATH MOHATHSMHU: CpellHEee apumMeTHueckoe,
MeauaHa, HauOoJblllee W HauWMEHbIee 3HA4YeHUs, pa3Max,
Jcrepcusi, CTaHAapTHOE OTKJIIOHEHHE YHUCIIOBOrO Habopa; yMeTh
W3BJIEKATh, HHTEPIPETUPOBATh WH(OPMAIUIO, TIPEICTABICHHYIO
B TaOnuIax, Ha AUarpaMmax, rpaukax, OTpaKaroIlyro CBOMCTBA
pEaNThbHBIX MPOIIECCOB U SIBICHUI; MPEACTABIATH, HHHOPMAITHIO C
MOMOIIIBIO0 TAOJMUIT ¥ JUarpaMM; HCCIEAOBATh CTATHCTHYECKHUE
JAaHHBIE, B TOM YHCJIE C IPUMEHEHUEM TpauuecKnX METOJO0B U
3EKTPOHHBIX CPE/ICTB;

- YMETh OIEPUPOBaTh TOHATHSIMH: CIYY9alHBIA OMBIT W
ciy4JaiiHoe COOBITHE, BEPOSTHOCTh CIy4allHOTO COOBITHS,
YMEHUE  BBIYUCIATH  BEPOSITHOCTh  C  HCIOJH30BAaHHEM

rpauueckux METOJOB; MNPUMEHATh (QOPMYIBI CIOXKEHUS H
YMHO>KEHUSI BEpOSTHOCTEH, KOMOMHATOPHBIE PaKThl U (POPMYIIBI
OpU pElIeHUU 3a/a4y; OLEHHBATh BEPOSITHOCTH pEAIbHBIX
COOBITHI; 3HAKOMCTBO CO CIy4allHbIMU BEJIIMYMHAMH, YMEHUE
MPUBOJUTL MPUMEPHI TMPOSIBICHUS 3aKOHAa OOJBIIUX YHCEN B
MIPUPOIHBIX U OOIIECTBEHHBIX SBICHUSX;

- yMeTh ONEpPUpPOBATh MOHATHSIMH: TOUKA, MPsAMasi, MIOCKOCTb,
MPOCTPAHCTBO, JIBYTPAHHBINA YTOJ, CKPEUIUBAIOIIMECS MpPsIMbIE,
NapajuieTbHOCTh W NEPIEeHIUKYISIPHOCTh  OPSIMBIX U
IUIOCKOCTEHM, Yrojl MeXAy HpSMBIMH, YroJl MEXIYy NpsAMON U
IUIOCKOCTBIO, YTOJ MEXIY IJIOCKOCTSMH, PACCTOSHHUE OT TOYKHU
JI0 IUIOCKOCTH, PpAacCTOSHHE MEXKIY MpSAMBIMH, PacCTOSIHHUE
MEXIY IUIOCKOCTSIMH; YMEHHE HCIIOJIb30BaTh IPU PEIICHUU




3a/1a4 M3Yy4YCHHbIE (PAKTBI U TEOPEMbl IUIAHUMETPUU; yMEHUE
OIICHUBATh pa3Mepbl 00BEKTOB OKPYKAIOIIETO MUPA;

- YMETb OIEpUPOBaTh TMOHATUSIMHU: MHOTOTPAHHUK, CEUEHUE
MHOTOI'paHHUKa, Ky0, MapajulesieluIel, Mpu3ma, IupaMuaa
durypa M TOBEPXHOCTh BpAIllEHUS, IWIMHIAP, KOHYC, IIap,
chepa, cedeHus: (GuUrypsl BpamleHUs, IMJIOCKOCTh, Kacaromasics
chepsl, MWIMHIPA, KOHYCA, TUIOMIAh MOBEPXHOCTH MHPAMMIBI,
NpU3MbI, UWIUHApPA, KOHyca, Ilapa; YMEHHE Hu300paxarh
MHOTOTPaHHUKA W TIOBEPXHOCTH BpAIEHUSA, WX CEUYCHHUS OT
PYKH, C TIOMOIIBIO YEPTEKHBIX WHCTPYMEHTOB M DJIEKTPOHHBIX
CpPE/CTB; YMEHHE paclo3HaBaTh CHMMETPHUIO B IMPOCTPAHCTBE;
yMEHHUE pacro3HaBaTh MPaBUIbHbIE MHOTOTPAaHHUKH;

- YMEHHE OTIEPHPOBATH MOHATUSIMHU: BIKEHUE B TPOCTPAHCTBE,
noZ00HbIE (PUTYPBI B MPOCTPAHCTBE; MCIOJIB30BaTh OTHOIICHUE
ioniaied MoBepXHOCTEH M 00bEMOB MOJOOHBIX GUTYp INpHU
pEIIeHUY 3a/a4,

- YMETh BBIUYUCIATH T€OMETPUYECCKUE BEIMYMHBI (THHA, YTOJ,
miomaas, O00beM, IUJIOMAah  TOBEPXHOCTH),  HCIOJIB3YS
U3y4eHHbIe POPMYIIBI U METO/IBI;

- YMETb OIEpUPOBaTh MOHATHUAMM: MPSAMOYIOJIbHASL CHUCTEMA
KOOPJMHAT, KOOPJIMHATHI TOYKU, BEKTOP, KOOPAUHATHI BEKTOPA,
CKAJIPHOE TIPOM3BEACHHUE, YIrOJl MEXAYy BEKTOpaMH, CyMMa
BEKTOPOB, TMPOU3BEACHHE BEKTOpAa HA 4YHUCJIO; HAXOOUTh C
MOMOUIBI0 U3YYEHHBIX (POPMYIT KOOPAUHATHI CEPEUHBI OTPE3Ka,
paccTosiHUE MEXAY ABYMs TOUKaMU;

- yMeThb BBIOMpaTh NOAXOASIIUNA M3YyYEHHBIH METOHA s
pellleHrs 3aJadd, pacro3HaBaTh MaTeMaTHdeckue (akTbl H
MaTeMaTH4YeCKUe MOJIEIM B TMPUPOTHBIX U OOIIECTBEHHBIX
ABJICHUSX, B HCKYCCTBE, YMEHHE MPHUBOJUTH MPUMEPHI
MaTeMaTUYECKUX  OTKPBITUH  POCCHUHUCKOM WU MHPOBOM
MaTeMaTUYECKOU HayKH.

- YMETb ONEPHUPOBATH TOHATUSAMHU: OIPEJCICHHE, aKCUOMa,
Teopema, CIEACTBUE, CBOMCTBO, TMPU3HAK, JI0KA3aTEIbCTBO,
paBHOCUIIbHBIE  (OPMYIMPOBKH;  yMeHHE  (QOpMYIHpPOBATH
oOpaTHOE€ M TMPOTHUBOIIOJIO)KHOE  YTBEPXKJIEHUE, TPHUBOJIUTH




IPUMEpBI U KOHTPIIPUMEDBI, HCIO0JIb30BaTh METO ]
MaTEMaTUYeCKOM  MHAYKLUMHU;  HPUBOAUTH  JOKAa3aTEJIbHbIE
paccyXJeHus NpU pelIeHUH 3a7ady, OLIEHUBAaTh JIOTMYECKYIO

IIPaBUJILHOCTB PACCYXICHUN;

- YMETb ONEpUPOBAThH MOHATUSAMHU: MHOKECTBO, [10JIMHOKECTBO,

oIepaluy HaJ MHOXECTBAMM; YMEHHUE UCIOJIb30BaTh TEOPETUKO-
MHO>KECTBEHHBIN anmapar /i OIMCaHMsI peajbHbIX IPOIIECCOB U
SBJICHUN MPU PEUICHUM 3aJa4, B TOM YUCJIE U3 JIPYTUX Y4eOHBIX
IPEIMETOB;

- YMETb ONlepUpOBaTh MOHATUSAMU: Tpad, CBA3HBIN rpad, nepeso,
LUK, Tpad Ha IUIOCKOCTH; YMEHHE 3a/laBaTb M OIMCHIBATh
rpadbl pa3iaMuHBIMU CIIOCOOAMU; HCHOJB30BaTh TIpadbl TpH
pellIeHnH 3aj1ay;

- yMeThb CBOOOJHO ONEpUPOBATh MOHATHSAMH: COYETAHUE,
MepecTaHOBKA, YHCIIO COUYETAHWUW, YHUCIIO MEPECTAHOBOK; OMHOM
HploToHa; yMeHHMe NpUMEHATh KOMOMHATOpHbIE (aKkThl U
paccyXeHus Ui pelieHus 3a/1ay;

- YMETb OIEPUPOBATh MOHATHAMH: HATYPAIBHOE YHCIIO, LEN0E
YHUCIIO, OCTaTOK II0  MOIYJII0, PpPalHOHAIBHOE  YHCIIO,
UPPAlMOHAIIBHOE YHCJIO, MHOXKECTBA HATyPaJbHBIX, LENbIX,
palMOHAaIbHBIX, NCHCTBUTEIBHBIX YHACE; YMEHUE HMCIOIb30BaTh
IOPU3HAKM JIQIMMOCTH, HaumOONbIIMK oOWMil nenuTens u
HalMeHblIee o0lee KpaTHOe, alnroput™ EBkinja npu penieHun
3aJa4; 3HAaKOMCTBO C Pa3JIMYHBIMM ITO3MLHOHHBIMU CHUCTEMAMH
CUMCIICHHUS;

- yMeTb CBOOOJHO OIEPUPOBATh MOHATUAMU: CTEIEHb C LEJIBIM
[I0Ka3aTeJIeM, KOPEHb HATypaJbHOW CTENEHH, CTENEHb C
pallMOHaIbHBIM IIOKa3aTelleM, CTENEHb C JCHCTBUTEIbHBIM
(BeLIeCTBEHHBIM) IIOKa3aTesieM, JIorapupm 4yuciaa, CHHYC,
KOCHHYC Y TAHI'€HC IIPOU3BOJIBHOTO YHCIIA;

YMETb OIEpPUPOBaTh MOHATUSAMHU: TOKIECTBO, TOKIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHUE, HEPABEHCTBO, CUCTEMA YpaBHEHHI
U HEPABEHCTB, pPAaBHOCHUJIIBHOCTb YpPaBHEHUMN, HEPABEHCTB U
CUCTEM, PALMOHAIBHBIE, HWPPALHOHAIbHBIE, II0KAa3aTEIbHBIE,

CTETICHHBIE, JorapupMHUUYEcKHe, TPUTOHOMETPUUYECKUE




YpaBHEHUS, HEpaBEHCTBA M CHCTEMbI; YMEHHE pellaTh
YPaBHEHUS, HEPABEHCTBA U CUCTEMBI C IOMOILBIO Pa3IMYHbIX
IPUEMOB; pellaTh YpPAaBHEHMs, HEPAaBEHCTBA U CHCTEMBI C
apaMeTpoM; IPUMEHITh ypaBHEHUS, HEPABEHCTBA, UX CHCTEMbI
JUI pellIeHHs MaTeMaTMUYeCKUX 3a/jad U 3a/ad W3 pa3IudHbIX
o0JacTell HayKu U pealibHOM KU3HY;

- yMeThb CBOOOJIHO OIEpHUPOBATH MOHATUAMU: TpaduK QyHKIHH,
obOpaTHast (pyHKUIMSI, KOMIO3ULUSA QYHKIUHN, TUHEWHAs (QyHKINS,
KBajZpaTuyHas (QYHKUUS, CTENeHHas (YHKUUS C LelbIM
MoKaszarejaeM, TpPUTOHOMETpUuYeckue (QyHKIUM, oOpaTHbIE
TPUTOHOMETPHUUECKHE byHKIMH, MoKazarenbHast u
norapumuueckas (QYHKIUH; YMEHHE CTPOUTh TIpaduku
GyHKIMH, BBIMOJHATH MpeoOpa3oBaHusl TpapuKoB (QYHKIUI;
YMEHHME HCIONb30BaTh TIpaduku (QYHKUUNH A8 U3ydeHus
MIPOLIECCOB U 3aBUCHUMOCTEN MpHU peHIeHHH 3a7ad M3 JPYrux
yu4eOHBIX MpPEeIMETOB U W3 pEaJbHOM JKHU3HM; BBIpaXaThb
dopMynaMu  3aBHUCUMOCTM  MEXKIYy BEJIMYMHAMHU; yMEHHE
CBOOOJHO ~ ONEpHpOBaTh MOHATUSAMM: YETHOCTb (DYHKIUH,
HNEpUOJUYHOCTh  (QYHKIUHM,  OrPAaHUYEHHOCTh  (DyHKLHH,
MOHOTOHHOCTh ()YHKIIUH, SKCTPEMYM (PYHKIIUU, HAUOOJIbIIIEE U
HalMEHblIee 3HauYeHUs (YHKIMHM HAa MPOMEKYTKE; YMEHHE
IPOBOJUTh MCCIIEJOBaHUE (YHKIMHM; YMEHHE UCIOJIb30BaTh
cBolicTBa W rpaduku GYHKIUNA JUIS PEIICHHs ypaBHECHHH,
HEpaBEHCTB M 3ajJa4 C lapaMeTpamu; u300paxkaTb Ha
KOOP/AMHATHON IJIOCKOCTH MHOXKECTBA PpEILIEHUH ypaBHEHUH,
HEPaBEHCTB U UX CHCTEM;

- YMCTb CBO60,Z[HO OIICPHUPOBATDH INOHATUAMMU:
nocCjICaA0BaTCIbHOCTD, apI/I(i)MeTI/I‘leCKaH nporpeccus,
TreoOMCTPUYICCKasd IIporpeccus, OECKOHEYHO y6I>IBaIOH_Ia${
IeoOMCTPUYICCKasd IIpOrpeccusd; YMCHUC 3aJaBaTb

MIOCJIEZIOBATEIBHOCTH, B TOM YHUCJIE C TIOMOIIBIO PEKYPPEHTHBIX
bopmy;

yMeTh CBOOOJHO OIEpPUPOBATh MOHATUAMHU: HENPEPHIBHOCTH
GyHKIIMM, acUMOTOTHl rpaduka (yHKIUM, mepBas M BTOpas




Npou3BOIHAS (YHKIMH, TEOMETPUUYECKUN M (PU3UUECKHI CMBICT
NPOM3BOJHOM, TepBOOOpa3Has, ONpPEICNCHHBI  HMHTErpal;
YMEHUE HAaXOJUTh acUMNTOTHl rpaduka (QyHKIHM; yMEHHE
BBIUUCIIATh TPOHU3BOJIHBIC CYMMBI, HPOHM3BEACHUS, YaCTHOTO M
KOMINO3UIWHN (PYHKIMHA, HAXOJUTh YpPaBHEHHWE KacaTeIbHOH K
rpadpuky (QyHKIUH, YMEHHE HCIOJIB30BaTh MPOU3BOJHYIO JUIS
UCCNeoBaHusT  (PYHKIMHA, I HAXOXKACHUS  HAWIYy4YIIero
pemeHuss B OPUKIATHBIX, B TOM 4YHCIE COLHAIBHO-
SKOHOMMYECKUX 3a7adax, s ONPEJENIEHUus CKOpPOCTU U
YCKOPEHUS; HAXOIUTh TUIOMIAIN U 00BEMBI (PUTYp C TIOMOIIBIO
UHTETpaja,; TIPUBO/IUTH MIPUMEPEI MaTeMaTHIeCKOTO
MOJIETTUPOBAHUS C MOMOIIBI0 T depeHIInaIbHbIX YPAaBHEHHUI;

- YMETh OIEpPHpPOBATh TOHATUSAMHU: KOMIUIEKCHOE YHCIIO,
COTIPSDKEHHBIE KOMIUIEKCHBIE YHCTa, MOAYJAb W apryMeHT
KOMIUJIEKCHOTO 4YHclia, (Gopma 3amucH KOMIUIEKCHBIX YHCEN
(reomeTpuyeckasi, TPUTOHOMETpHUYECKas U aireOpanyeckas);
yMEThb  NPOMU3BOJIUTH  apu(pMeTHUecKue  ACUCTBUS ¢
KOMIUIEKCHBIMU YHCJIaMU; IIPUBOJUTH MPUMEPBI UCIIOIb30BAHUS
KOMIUIEKCHBIX YHCEI;

- yMeTb CBOOOJHO ONEpPUPOBaTh IMOHATHSMH:  CpeJHEe
apudMeThYecKoe, MeauaHa, HauOOJbIIee W HAUMEHBIIEe
3HA4YEHUs, pa3Max, JUCIEPCUs, CTaHJIAPTHOE OTKJIOHEHUE MIJIs
ONMCAaHMWsI  YHMCIOBBIX  JIAHHBIX;  yYMEHHE  HCCIIeZ0BaTh
CTaTUCTHYECKHE JaHHble, B TOM 4HCIE C IPUMEHEHUEM
rpau4ecKkux METOJOB U 3JIEKTPOHHBIX CPEICTB; I'padUuecKu
UCCIIEI0BAaTh COBMECTHBIE HAOIIOIEHHS C MOMOIIBIO AUAarpaMm
pacceuBaHMsl U JIMHEHHOHN perpeccuu;

- YMETb HaXOJIUTb BEPOSTHOCTH COOBITHH C HCIOJIb30BaHUEM
rpau4eckux METOJIOB; HPUMEHSATh JJIs peIIeHus 3ajay
(GopMyNbl CIOKEHHsI MU YMHOXXEHHUS BeposITHOCTEH, (Gopmyny
MOJHOM BeposITHOCTH, (opmyny bepHyminn, KoMOHMHAaTOpHBIE
dakTel ¥ (QOpPMYINBI; OLEHUBaTb BEPOSITHOCTU peabHBIX
COOBITHI;

YMEHUE OINEpUpOBaTh TMOHATHSAMM: CIydaliHas BEJIMYMHA,
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pacupeneneHue BEpPOSITHOCTEM, MaTeMaTH4YeCcKOe OKHJAHUE,
JIMCTIEPCHUSI U CTAHJAPTHOE OTKJIOHEHUE CIIy4allHOW BEIWYHUHBI,
(GyHKIMM ~ pacmpeiereHus W IUIOTHOCTH  PaBHOMEPHOTO,
IIOKA3aTEJIbHOTO M HOPMAJIBHOIO pAaCIpEACNICHUN; YMEHHE
UCIIOJIb30BAaTh  CBOMCTBA HM3YYEHHBIX PAaCOpeAClCHUN Ul
pelieHys 3ajay; 3HAKOMCTBO C MMOHSATHSMH: 3aKOH OOJBIINX
YyHhCeJl, METOJAbl  BBIOOPOYHBIX  MCCIEJAOBAHUN;  YMEHME
NPUBOJUTH MPUMEPHI MPOSBICHUSI 3aKOHA OOJBIINX YHCEN B
MPUPOJIHBIX U OOIIECTBEHHBIX SBJICHUSX;

- yMeThb CBOOOJHO OINEpPUPOBATH MOHATUSAMHU: TOYKa, IMpsMasd,
IJIOCKOCTh, IPOCTPAHCTBO, OTPE30K, JIy4, IUIOCKHA yrod,
JIBYTPAHHBIA YrOJ, TPEXIPaHHBIM YroJ, TepeceKaroIIrecs,
NapaJuleIbHbIE U CKPELIMBAIOIIMECS MPSAMBIE, APAUIEIbHOCTD U
NEPNEHANKYJIAPHOCTh IPSAMBIX M IUIOCKOCTEH, Yroia MEXIy
MPSMBIMH, YroJI MEXJIy MNPSAMOM M IUIOCKOCTBIO, YIOJl MEXIY
IJIOCKOCTSIMU; YMEHHE MCIHOJIb30BaTh IPH PEIIEHWH 3a]ad
U3y4yeHHbIE (AKTBI M TEOPEMbl IUIAHUMETPHM; yMEHHUE
OLICHMBATh pa3Mepbl OOBEKTOB B OKPYXKAIOLIEM MHpPE; YMEHHE
OIIEpUPOBAThH MOHATHSMH: MHOTOTPaHHUK, CEYCHHE
MHOTOTpaHHMKA,  INPAaBUIBHBIA  MHOIOTPaHHMK,  IIPU3MA,
nupamuza, GUrypa u MoBEpXHOCTh BpAlllEHUs, HWINHAP, KOHYC,
map, cdepa, pa3BepTka IMOBEPXHOCTH, CEYEHUs KOHyca U
LWIMHIpA NapajUIeIbHbIE OCH MM OCHOBAHUIO, CEUEHUE I1apa,
IUIOCKOCTh, Kacarouiascs cdepsl, LUINHAPA, KOHYyca; yMEHHE
CTPOMTH CEYEHHE MHOTOTPAHHUKA, N300pakaTh MHOIOI'PAHHUKH,
(GUrypsl 1 NOBEPXHOCTH BpAILECHUS, UX CEYECHUS, B TOM UYHUCIE C
IIOMOUIBIO AIEKTPOHHBIX CPEJICTB; YMEHHUE NPUMEHSTH CBONCTBA
reoMeTpudeckux Quryp, camocTosTeabHO (OpPMYIUPOBATH
ONpe/eNeHusl Hu3ydaeMblX (Uryp, BbIABUraTb THUIOTE3bl O
CBOMCTBaX M MPHU3HAKAX T'€OMETPHUUECKUX (PUTyp, 00OCHOBBIBAThH
WIA OIpoBepraTb MX; YMEHHE HPOBOJUTH KIACCHU(PUKALIUIO
Guryp mo pasIUUHBIM TNPHU3HAKaM, BBIIOJIHATH HEOOXOIMMBbIE
JOTIOJIHATEIIbHBIE IIOCTPOCHUS;

- yMeTh CBOOOJHO ONEPUPOBATh MOHATHSIMU: IUIOIMIAAbL (UTYPHI,
00beM (urypsl, BeIUYMHA VIJa, PAcCTOSIHME OT TOYKU [0
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IUIOCKOCTH, PACCTOSHHE MEXAy IMpPsIMBIMHU, IUIOMIAIb CQepsl,
IUIONIA/Ib TIOBEPXHOCTH NMUpPaMMJIbl, IPU3MBI, KOHYyCa, LIUIUHAPA,
o0beM Ky0a, NPSMOYroJBHOTO NapajieNienuneaa, TUPaMHIBL,
IPU3MBI, HWIMH]IPA, KOHYCA, 111apa; yMEHUE HAXOAUTh OTHOIIEHHE
00BeMOB IOJJOOHBIX QUTYD;

- yMeTb CcBOOOJHO OIEPUPOBATH MOHATUSIMH: JABH)KECHUE,
NapajuleJbHBI  TEPEeHOC, CHUMMETpUs Ha IUIOCKOCTM U B
MIPOCTPAHCTBE, MOBOPOT, Mpeodpa3zoBaHUE MON00US, MOJ00HBIC
¢Gurypsl; yMeHue pacrno3HaBaTh paBHbIE U MOJIOOHBIE (UTYpBI, B
TOM 4HCI€ B TPUPOJE, HCKYCCTBE, AapXUTEKTYpe; yMEHHE
UCIOJIb30BaTh ~ IEOMETPUYECKHE  OTHOIIEHMS,  HaXOJUTh
reOMEeTpPUYECKHUE BEIMYMHBI (JJIMHA, YTOJI, IIIONab, 00bEeM) IIPH
pelIeHnH 3a/1a4 U3 APYruX y4eOHBIX MPEIMETOB M U3 peallbHOM
YKU3HU;

- yMeTb CBOOOJHO OMNMEPUPOBATh MOHATHSAMH: MPAMOYTOJIbHAs
CUCTEMa KOOPJMHAT, BEKTOpP, KOOPAWHATHI TOYKH, KOOPAWHATHI
BEKTOpa, CyMMa BEKTOPOB, IPOM3BEJICHHE BEKTOpa Ha YHCIIO,
pa3joXeHue BeKTopa Mo 0a3ucy, CKalspHOE MpPOU3BEJICHUE,
BEKTOPHOE TPOU3BEJCHHE, Yrojl MEXIy BEKTOpaMHU; yMEHUE
MCIO0JIb30BaTh BEKTOPHBINA U KOOPAUHATHBIA METOJ JJIsl pEIICHUS
FEOMETPUYECKUX 33/ad M 3aJad JPYrux Y4eOHBIX MpPEAMETOB;
yYMETh CBOOOJIHO OTEpUPOBATh MOHATUSAMU: MaTpulia 2x2 u 3x3,
OTIpeIeIIUTENb MaTpPUIIBL, reoMeTpUYECKUi CMBICTT
OTIpe/IeTIUTES,

- yMeTb MOJETUPOBATH pEaJbHbIE CUTyallud Ha S3bIKE
MaTEMaTHKHU; COCTABJISITh BBIPAXKEHUS, YPaBHEHHUS, HEPABEHCTBA
U WX CHCTEMBI IO YCIIOBUIO 33/1a4H, UCCIIEJOBATH MMOCTPOCHHbBIE
MOJETN c UCIIOJIb30BaHHEM anmapata anreopsl,
UHTEPIPETUPOBATH MOJTy4YEHHBIH pe3ynbTarT; CTPOUTH
MaTeMaTHYeCKHUe MOJIENN C MOMOIIBI0 FTEOMETPHUECKUX TOHITHN
U BEJIMYUH, pellaTh CBA3aHHBIE C HUMHU MPAKTUUYECKHE 337a4u;
COCTaBJIAITb BEPOATHOCTHYKD MOJEIb M HHTEPIPETUPOBATH
NOJIyYEHHBIM ~ pe3yibTaT, pelare NPUKIAJHBIE  3ajauu
CpPEICTBAMM  MaTEMAaTHYECKOTO  aHaliu3a, B TOM  4YHCIE
COLIMAIbHO-3KOHOMHUYECKOT0 U (PU3NYECKOT0 XapaKTepa;
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- yYMEHHUE BBIOMpATh MOJIXOMAIMA METOA JJISl pEIICHHs 3aJauu;
ITIOHUMAaHHUE 3HAYMMOCTH MAaTEMAaTUKU B U3YYEHUU IPUPOJHBIX U
OOIIECTBEHHBIX IPOLIECCOB M SBICHUM; YMEHHME paclo3HaBaTh
IIPOSIBJICHUE 3aKOHOB MAaTE€MAaTHKM B HMCKYCCTBE, YMEHHUE
IPUBOJAUTH NPUMEPHl OTKPBITUM POCCUMCKOM M  MHUPOBOHI
MaTeMaTUYECKOM HAYKH

OK 02. Hcnosnb3zoBarh
COBPEMEHHBIC CPEJICTBA

MOMCKa, aHalm3a U
MHTEpIpEeTau
uHpopMaIuu, u
nH(pOpMaIMOHHbIE
TEXHOJIOTUU TUTST
BBITIOJTHEHUS 3a1a4
npodeccuoHaATBHON
JesITeTbHOCTH

B o0nacti eHHOCTH HAyYHOTO MMO3HAHUS:

- copMHPOBAHHOCTH MHPOBO33pEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO pa3BUTHS
HayKM M OOIIECTBEHHOW IpPaKTUKH, OCHOBAHHOTO Ha
JMasiore KyJbTyp, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO
MecTa B MOJUKYIbTYPHOM MHUpE;

- COBEpIICHCTBOBAaHUE  SI3BIKOBOM W  YHUTATEIbCKOU
KyJIbTYpbl KaK CpEICTBAa B3aUMOJECHUCTBUA  MEXKITY
JIFOIbMU U TIO3HAHUST MUPA;

- OCO3HAaHME  IIEHHOCTM  HAy4YHOW  JESATEIbHOCTH,
TOTOBHOCTH OCYILECTBJIIATH MPOEKTHYIO "
HCCIIEIOBATENBCKYIO JIEATEIbHOCTh MHAMBHAYAJIbHO U B
TpyIIe.

Osmagenne YHUBEPCAITbHBIMU y4eOHBIMU

MO3HABATEIBHBIMH JICHCTBHSAMMU:
B) paboTa ¢ nHpopMaImei:

- BJIaACTb HABBIKAMH IIOJYYCHHSA I/IH(l)OpMaI_II/II/I u3
HCTOYHHNKOB Pa3HbIX THIIOB, CaMOCTOSATCIIbHO
OCYIICCTBJIATL IIOMCK, aHallnu3, CHCTEMaTu3allui0 H

HHTEpIpeTauio HHHOPMaLUU Pa3INYHbIX BUJIOB U (opm
MIpe/ICTaBJICHHUS;
- co37aBaTh TEKCTHl B PA3NIUYHBIX (hopMaTax C y4eTOM

Ha3HaueHUs WHGOpPMalMKU U I[ENeBOM  ayaUTOPHH,
BbIOMpass ONTUMalbHYIO (GOpMY TPEACTaBICHHUS U
BHU3yaJIH3aIliH;

- OLICHUBATH JIOCTOBEPHOCT, JETUTUMHOCTD

I/IH(pOpMaI_[I/II/I, €€ COOTBCTCTBHUC IIPAaBOBBIM U MOPAJIBHO-
I9TUYCCKUM HOpMaM;
- HCIIOJIb30BAaTh

cpeactBa  MHGOPMALIMOHHBIX U

- YMETb OINEPUPOBATh IMOHATUSAMHU: palMOHAJIbHAsA (YHKIMS,
HOKa3aTeJbHast byHKLUS, CTEIEHHAas byHKIHS,
norapumuueckas (QYHKIHS, TPUTOHOMETpPHUYECKHE (QYHKIIHH,
oOpaTHble (YHKIMH; yMEHUE CTPOUTh TIpaQUKH H3YYECHHBIX
(GyHKUMH, KUCIOJIb30BaTh I'paUKU MPU U3YYEHUH IPOILIECCOB U
3aBUCUMOCTEH, NpH pELIEeHUH 3aJad M3 JPYrux Y4eOHBIX
MPEeIMETOB U 33/1a4 U3 pealbHOM JKU3HU; BhIpaxkaTb GopMyaamMu
3aBHCHUMOCTH MEX]y BEIHUNHAMU;

- YMETh ONEPUPOBATh MOHATUSMHU: TOXKAECTBO, TOXKIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHUE, HEPABEHCTBO, CUCTEMA YPABHEHUI
U HEPaBEHCTB, PaBHOCWUJIBLHOCTh YypaBHEHUH, HEPAaBEHCTB U
CHCTEM, palMOHAJbHbIE, HPPALNUOHAIbHBIE, I10Ka3aTEJIbHBIE,
CTETIEHHBIE, JgorapupmMUUECKHe, TPUTOHOMETPUUYECKHE
YPaBHEHMs, HEPABEHCTBA U CUCTEMBbI; YMETh pelllaTh ypaBHEHUS,
HEPaBEHCTBA M CHCTEMBbl C IOMOILBIO PA3JIUYHBIX IPHEMOB;
pelaTb ypaBHEHHUs, HEPAaBEHCTBA M CHCTEMBbl C IapaMeTpoM;
IPUMEHATh YPaBHEHUS, HEPABEHCTBA, UX CUCTEMBbI JUI PELICHUs
MaTeMaTUYeCKUX 3aJay U 3a7ad U3 pa3IMyHbIX 00nacTeil Hayku
U peaJIbHOM KU3HH;

- yMeTb CBOOOJHO ONEPUPOBATh MOHATUAMH: JIBUXKEHHUE,
napajjieNibHbl  MEPEHOC, CHUMMETpPHUsl Ha IUIOCKOCTM M B
IPOCTPAHCTBE, MOBOPOT, MpeoOpazoBaHue M0A00US, 1M0J00HBIE
burypsl; ymMeTh pacrio3HaBaTh paBHblE U M0J00HBIE (QUIYpHI, B
TOM YHCJIE€ B TPUPOJAE, HCKYCCTBE, AaAPXUTEKTYpe; YMETb
UCNOJb30BATh  TIEOMETPUUECKHUE  OTHOLICHMS,  HaXOJAUTh
reoMeTpuYecKre BeIMYUHbI (JUIMHA, YOI, U031k, 00beM) MpU
peLIeHUH 3aJiad U3 JPYruxX y4eOHBIX MPEAMETOB M U3 pealbHOU
KU3HU
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KOMMYHHKAIIMOHHBIX TEXHOJOTHH B PCHICHUN
KOTHUTUBHBIX, KOMMYHUKATUBHLIX W OpPraHU3allMOHHBIX
3aad ¢ coOmroneHHeM  TpeOOBaHWI  IPrOHOMMKH,
TEXHUKH O€30TIaCHOCTH, TUTHEHBI, pECypcocOepexeHHs,
MPABOBBIX M ATHYECKHX HOPM, HOPM HH(POPMAIOHHON
0e30I1aCHOCTH;

- BJAJETh HAaBbIKAMU  pACHO3HABAaHUS M  3alllUTHI

nHpopmanuy, MHPOPMaAITMOHHON 0e30macHOCTH

JIUYHOCTH
OK 03 IInanupoBate u | B 001acTH JyXOBHO-HPAaBCTBEHHOTO BOCITHUTAHUS: - YMeTh OTepUpoBaTh MOHATUSIMU: panroHalbHbIE,
pean30BbIBATh -C()OpMUPOBAHHOCTb HPaBCTBEHHOTO CO3HAHUs, | UppallMOHAIbHBIE, MoKazaresbHbIE, CTEIICHHBIE,
COOCTBEHHOE STUYECKOTO MOBEICHMS; Jorapudmuyeckue, TPUTOHOMETPUYECKUE  YpaBHEHUS U
HpOCbeCCI/IOHaJ'IBHOC U |- CcIocoOHOCTH OLCHMBAThL CHUTyallMIO MW IIPpUHHAMATH HEPABEHCTBA, UX CUCTEMBI,

JIMYHOCTHOC Ppa3sBUTHEC,
NpeAPUHUMATEIBCKYIO
ACATCIBbHOCTD B
npodeccuoHATBHON
cdepe, HCIIOJIb30BaTh
3HaHUS TO (PUHAHCOBOM
IPaMOTHOCTH B
Pa3NUYHBIX KU3HEHHBIX
CHUTYaITUSIX

OCO3HAHHBIE PEIICHUS, OPHCHTUPYSCH
HPAaBCTBCHHBIC HOPMBI U IECHHOCTH

- OCO3HaHME JIMYHOTO  BKJIaga B
YCTOMYUBOTO OyIyIero;

- OTBETCTBEHHOE OTHOIIEHHE K CBOUM PpOJUTEISIM U
(W) npyruM 4jieHaMm CEMbH, CO3JaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOTO MPHUHATHUS IIEHHOCTEM CEMEWHOW >XU3HU B
COOTBETCTBUU C TPAIUIUsAMHU Hapo1oB Poccuu;

HA MOpPAIBHO-

IIOCTPOCHHE

Osnagenne YHUBEPCATbHBIMHU peryiIsTHBHBIMU
NEUCTBUSAMU:

a) caMOOpraHHu3aIus:

- CaMOCTOATEIBHO  OCYIIECTBJIATh  IO3HABATEIIbHYIO
NESTEIbHOCTh,  BBIABJIATH  MPOOJEMBI,  CTaBUTh U
hopmyaupoBaTh cOOCTBEHHbBIE 3aa4u B
00pa3oBaTeNbHON ASITENFHOCTH U )KU3HEHHBIX CUTYaIlUsX;
- CaMOCTOSITENLHO COCTaBJIATh  IJIaH  PEIICHHS

MpoOJIeMBbl C y4ETOM UMEIOLIUXCSA PECYPCOB, COOCTBEHHBIX
BO3MOKHOCTEW M TIPEAIOUTEHUN;

- 1aBaTh OLIEHKY HOBBIM CUTYallUsIM;

- crmocoOCTBOBaTh  (OPMUPOBAHUIO U MPOSBICHHUIO
IIMPOKOW JpYOUIIMM B  pasHbIX 00JacTaX 3HAHUM,
MOCTOSIHHO ~ TIOBBIIIATh  CBOM  00pa3oBaTeNbHBIN |
KYJIbTYPHBIN YPOBEHb;

- YMCTH OICpHUPOBATH TMMOHATHAMHU: MHOI'OI'PAaHHUK, CCUYCHHUC
MHOTOTpaHHHMKa, KyO, mapajulefienunen, MOpusMa, MNHpaMHUa,
¢durypa u moBepxXHOCTh BpallleHUs], IIMIIUHAP, KOHYC, 1ap, cdepa,
ceyeHus (PUTyphl BpaIlleHUs, TUIOCKOCTh, Kacaromiascs cdepsl,
IWIMHAPA, KOHYCa, TUIOIIAAb MOBEPXHOCTH TMHPAMHUIBI, TIPU3MBI,

KOHyca, IWJIMHIApa, Iuiomanas  cdepsl, oObeM  KyoOa,
IPSIMOYTOJIBHOTO TTapajuIeseuIe/1a, THPaMHUIbI, TIPU3MBEI,
IWIMHApA, KOHYca, [apa;

- yMeHHe  u300pakaTh ~ MHOTOTPDAaHHHKH ¥  TOBEPXHOCTH
BpallleHHs, WX CEYCHHS OT PYKH, C TIOMOIIBI YEePTEKHBIX
UHCTPYMEHTOB U JIEKTPOHHBIX CPEJICTB;

- YMCTb pacClio3HaBaTb CUMMETPHUIO B IIPOCTPAHCTBE;

- YMCTh pacCliO3HaBaTh IIPaBUJIbHBIC MHOT'OI'PAHHUKH,

- YMCThb OIICPpHUPOBATb IMOHATUAMHU: IMPAMOYIOJIbHAA CHUCTEMaA
KOOpAUHAT, KOOPpAHWHATBI TOYKH, BCKTOP, KOOPAWMHATHLI BCKTOPA,
CKaJIIpHOC TIIPOU3BCACHUC, YIroJl MCKAY BCKTOpaMH, CyMMa
BCKTOPOB, IIPOU3BCACHHUC BCKTOpPAa Ha YHUCIIO; HAXOIHUTb C
MMOMOIIBIO U3YUYCHHBIX (bOpMyJ'I KOOPpAHWHATBI CEPCANHBI OTPE3Ka,
pacCTosIHNEC MEKAY ABYMA TOUKAMHU
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0) CaMOKOHTPOJIb:

WCIOJIb30BAaTh  MPUEMBbl  peduieKCHH ISl OLICHKH
CUTYaIlNH, BEIOOpA BEPHOTO PEIIICHUS;

- yMeTb  OIGHWBATb PHUCKA H  CBOEBPEMEHHO
MPUHUMATh PEHICHUS 10 UX CHIDKEHUIO;

B) OMOLMOHAJIbHBIM  HWHTEJUIEKT,  IPEAIoJararwnmi
c(OPMHUPOBAHHOCTb:

- BHYTPEHHEH MOTHBAIMU, BKJIIOYAIOIICH CTPEMJICHHE K
JOCTHKEHHIO enu u yCIexy, ONITUMU3M,
WHUIUATUBHOCTb,

- YMEHHUE JeHCTBOBATH, UCXO/I U3 CBOMX BO3MOKHOCTEN;
- OMIMATUW, BKIIOYAKIIEH CHOCOOHOCTh  TOHMMATH

SMOIIMOHAIIBHOE COCTOSIHME JpPYruX,
IIPU OCYIIECTBICHUH KOMMYHUKAIINUH,
COUYBCTBHIO M CONEPEKUBAHUIO;

- COIMAJIbHBIX HAaBBIKOB, BKJIIOYAIOUIUX CIOCOOHOCTH
BBICTPAaWBaTh  OTHOIIEHHUS C  JPYTUMHU  JIIOJIBMH,
3a00TUTHCS, IPOSIBIATh HHTEPEC U pa3peliaTb KOHPIUKTHI

y‘II/ITI)IBaTI) €ro
CITOCOOHOCTH K

OK 04. DddextuBHO
B3aMOJEHCTBOBATh u
paboTath B KOJUICKTHBE U
KOMaHjie

TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSTEIIBHOCTH U
CaMOOTIPEICTICHHIO;

- OBJIAJICHWE HaBbIKaMU  Y4e€OHO-HCCIIEI0BATEIBCKOM,
MPOEKTHOM M COLIMATIBHOM ACSATEIIbHOCTH;

- OBIIQJICHHE YHHUBEPCATLHBIMU KOMMYHHUKaTUBHBIMHU
NEUCTBUSAMU:

0) COBMECTHasI IS TEIIbHOCTb:

- TIOHMMAaTh W MCIOJIb30BaTh MPEUMYIECTBA KOMAaHIHON
Y UHJIUBUIYJIbHOU PabOTHI;

- IPUHUMATH 1IETTH COBMECTHOM JCATEIILHOCTH,
OpPraHW30BBIBATb W KOOPJMHUPOBATH JICHCTBUS TI0 €€
IOCTHXKEHHUIO: COCTaBJIATH [LIaH IEWCTBUH,
pacrpenensTb pOAd C YYETOM MHEHUUW YYaCTHHKOB
o0CyXIaTh pe3yabTaTbl COBMECTHOM pabOThI;

- KOOPJIWHHUPOBATH M BBINOJHITH PabOTy B YCIOBHSIX

pCaIbHOT'0, BUPTYAJIbHOTO U KOM6I/IHI/IpOBaHHOFO
BBaHMOﬂeﬁCTBHH;

- OCYHICCTBJIATDH ITO3UTHUBHOC CTPATCTUYICCKOC
ITOBCICHUC B Ppa3INIHbIX CUTyallusIX, MPOABJIATH

- YMETb ONEPUPOBATh MOHATHSAMU: CIYYaHBINA OIBIT U CIIyYaitHOE
COOBITHE, BEPOSATHOCTh CIyYalHOTO COOBITHS; YMETh BBIYHCIATDH
BEPOATHOCTh C  HCIOJIB30BaHMEM  Tpaduuecknx  MeTOJOB;
NPUMEHITh (OPMYIBI CIOKCHUS M YMHOXKCHHS BEPOSITHOCTEH,
KOMOMHaTOpHBIe (aKTel W (OPMYNIBI TPU PEIICHUH  33a/1a4;
OLICHMBATh BEPOSATHOCTU PEAIBHBIX COOBITHIA; 3HAKOMCTBO CO
CIlyJallHBIMH ~ BEJIMYMHAMHU; yMEHHE NPUBOAUTH IPHMEPEI
OpPOSIBIICHUS 3aKOHA OOJNBIIMX YHCEN B HPUPOAHBIX U
0OIIIECTBEHHBIX SIBJICHUSIX;

- YyMeTh CBOOOJHO OINEPHUPOBATH MOHSATHSIMH: CTEIEHb C IIEIBIM
noKasarelieM, KOpEeHb HaTypajdbHOW CTENEHH, CTeleHb C
pAalMOHATBHBIM ~ TIOKa3aresieM, CTeNeHb C  JEeHCTBUTEIBHBIM
(BeIIECTBEHHBIM) TTOKa3aTeneM, JorapuM Yucia, CHHYC, KOCHHYC
¥ TAaHT'€HC MIPOU3BOJILHOTO YHCII;

- yM€Thb CBOOOJHO ONEpUPOBATh MOHATHSIMU: IpapuK (YHKIUH,
oOpatHas (pyHKUHMs, KOMIO3ULIMS (QYHKIHH, JTUHEHHas QyHKIMS,

KBaJpaTW4yHas  (yHKUMs, CTeNeHHas (QYHKIHUA C  LEIbIM
HoKasareneM, TPUrOHOMeTpudeckue (pyHKIuY, oOpaTHbIe
TPUTOHOMETpUYECKHE (DYHKITUH, NoKa3aTenbHas u
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TBOPYECTBO U BOOOpakeHUE, ObITh MHUIIMATUBHBIM.
Ognanenue YHUBEPCAITbHBIMU PETYIATUBHBIMU
JIEACTBUSIMU:

T') IPUHSATHE ce0sl U APYTUX JIIOJEH:

- NPUHUMATh MOTHUBBI W apTyMEHTHl JPYTUX JIHOJEH
MIPY aHAJIU3E PE3yJIbTATOB JIEATEIBHOCTH;

- TpU3HaBaTh CBOE TMPaBO M TPABO APYrHX JIIOJCH Ha
OIIIMOKH;

- pa3BHBaTh CIOCOOHOCTH IOHHUMATh MHP C IO3UIUU
JPYroro 4esioBeKa

norapudmuueckas GyHKUUU; YMETh CTPOUTH Tpadpuku QpyHKIHH,
BBITIOJIHATH NTPeoOpa3oBanus rpapukoB GyHKIIHIA;

- yYMEThb UCIONBb30BaTh Trpaguku (yHKOUH Ui H3ydeHHS
IPOIIECCOB M 3aBUCHUMOCTEH MPH pEIICHUH 33734 M3 JPYyrux
y4eOHBIX TMPEIMETOB W W3 PEATbHOW JKM3HH; BBIPAKATH
dopmynaMu 3aBUCIMOCTH MEX/Y BETHUNHAMHU;

- cBOOOJHO ONEpPUPOBATh MOHATUSMHU: YETHOCTh (PyHKIWH,
NEPUOJANYHOCTD (PYHKIIMH, OTPAHUYEHHOCTh (DYHKITUH,
MOHOTOHHOCTh (YHKLHHU, IKCTPeMYM (PYHKINH, HauOojblliee U
HauMeHbIlee 3HaueHWs (YHKIUM Ha TPOMEXKYTKE, yMETh
MIPOBOJIUTH UCCIIEIOBAHHE (DYHKIIHH;

- yMEeThb WCIIOJIb30BaTh CBOWCTBA U Trpapuku (yHKOUH Ams
pelieHusl ypaBHEHWH, HEPaBEHCTB W 3agad C MapaMeTpamu,
n300pakaTh Ha KOOPJAMHATHOW TIOCKOCTH MHOYKECTBA PEIICHUM
ypaBHEHHI, HEPABEHCTB U MX CHCTEM

OK 05. OcymiecTBasiTh
YCTHYIO M MHCHMEHHYIO
KOMMYHHKAITHIO Ha
rOCYJapCTBEHHOM SI3bIKE
Poccuiickoit deneparuu
C y4E€TOM OCOOCHHOCTEH
COLIMATIBHOTO u
KyJIbTYpHOTO KOHTEKCTa

B o6nacTu 3cTETUUECKOr0 BOCITUTAHUS:

- OACTETHYECKOE OTHOIIEHHWE K MUPY, BKIIOYAS ICTETUKY
ObITa, HAYYHOTO M TEXHHYECKOTO TBOPYECTBA, CIOPTA,
Tpy/Ja ¥ 0OIEeCTBEHHBIX OTHOIICHUH;

- CHnoCOOHOCTh  BOCHPHUHUMATH  Pa3IUYHBICE  BHJBI
HUCKYCCTBa, TPAAUIMU W TBOPUYECTBO CBOETO M APYrUX
HApOJIOB,  ONIYIIaTh S3MOIMOHAIBHOE  BO3JICUCTBUE
HUCKYCCTBA;

- yOeXIEHHOCTh B 3HAYMMOCTH JJIsl JIMYHOCTH U
o0IecTBa OTEYECTBEHHOTO W MHPOBOTO HCKYCCTBa,
STHUYECKUX KYJIbTYPHBIX TpagulUid U  HAPOJHOTO
TBOPYECTBA;

- TOTOBHOCTb K CAMOBBIPQXEHHUIO B Pa3HbIX BUJIAX
HCKYCCTBA, CTPEMJICHUE MTPOSIBIISATh KAYECTBA TBOPUECKOU
JIMYHOCTH;

OBnazeHre yHUBEPCATbHBIMA KOMMYHUKATUBHBIMU
JIECTBUSIMU:

a) oOIIeHue:

- OCYIIECTBJISATh KOMMYHHUKAIIMU BO BceX chepax KU3HH;
- pacmo3HaBaTh HeBepOaTbHBIE CpEACTBA OOIICHUS,

- YMETh ONEepHpOBaTh MOHATUSMU: cpelHee apu(pMeTHUYECKoe,

MeauaHa, HauOoJblllee W HaWMEHBbIEee 3HAYCHUsS, pa3Max,
JUcrepcusi, CTaHJapTHOE OTKJIOHEHHE YHUCIOBOro Halopa;
YyMEHHME  M3BIeKaTh,  HHTEPHPETHPOBaTh  HH(MOpPMALHIO,

MPEACTABICHHYI0O B TaONWIaX, Ha JAWarpamMmax, Trpadukax,
OTPaXaloIIyl0 CBOMCTBA pEAJbHBIX TMPOILIECCOB M SBICHUM;
MPEJICTaBIATh UHPOPMAIMIO C MOMOIIBI0 TAaOIUI] M JUarpamm;
UCCIIEIOBaTh CTAaTUCTHYECKHWE JaHHble, B TOM 4HCIE C
IpPUMEHEHHEM I'paUyeCcKUX METOI0B U 3JIEKTPOHHBIX CPE/ICTB;

- yMEeThb ONEepUPOBATH MOHATUAMU: TOYKA, MpsAMasi, MJIOCKOCTb,
MPOCTPAHCTBO, JIBYTPAHHBINA YIOJ, CKpEUIUBAIOIIMECS MpsMbIE,
NapajuleIbHOCTh W NEPIEeHIUKYISIPHOCTh  OPSIMBIX U
IUIOCKOCTEH, Yrol MeXAy NpsIMBIMH, YIOJ MEXIy NpsSMON U
IUIOCKOCTBIO, YTOJI MEXAY IJIOCKOCTSMHU, PACCTOSHUE OT TOYKHU
0 TUIOCKOCTH, PAacCTOSIHHE MEXIY MPSAMBIMH, PacCTOSIHUE
MEX/1y ITOCKOCTSAMH;

- YMETb UCIIOIB30BaTh MPH PEIICHUH 3a/1a4 U3y4YeHHbIE (DAKTHI U
TEOpeMbl TUIAHUMETPHUH;, YMEHHE OIIEHUBATh pa3Mepbl 0OBEKTOB
OKpY>KaroIllero Mupa
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MOHMMAaTh 3HAYCHHE COIMAIBbHBIX 3HAKOB, PAclO3HABAThH
NPEANOChUIKA KOH(DIUKTHBIX CHTyallMd ¥ CMAT4YaTh
KOH(ITUKTBHI;

- Pa3BEpHYTO U JIOTUYHO W3JIaraTh CBOIO TOUKY 3PCHHMS C
MCIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB

OK 06.
TpaXKIaHCKO-
MaTPUOTUYECKYIO
ITO3UIIUIO,
JIEMOHCTPUPOBATH
OCO3HAHHOE TIOBEJCHHE
Ha OCHOBE
TPaMIIMOHHBIX
00I1IeYeIOBEYECKUX
IIEHHOCTEM, B TOM YHCIE
C y4ETOM TapMOHH3AIUHI
MEKHAITMOHAIBHBIX Hu
MEKPETUTHO3HBIX
OTHOIIIEHUW, TPUMEHSTH
CTaHJapThI
AHTUKOPPYIIIMOHHOTO
TOBEICHUS

[IposiBiATE

- 0CO3HaHHE 00YYAIOIIUMHCS POCCHICKOMN I'PaXKIaHCKOU
NACHTUYHOCTH,

- IIEJICHAIIPaBJICHHOE pa3BUTHUE BHYTPEHHEW IO3ULUHU
JIMYHOCTHU HAa OCHOBC AYXOBHO-HPABCTBCHHBIX HGHHOCTCI\/JI
HaponoB Poccuiickoit denepanuu, HUCTOPUUYECKUX U
HAIlMOHAJIbHO-KYJIBTYPHBIX  Tpaguluii, ¢opMupoBaHue
CUCTCMbI 3HAYUMBIX HEHHOCTHO-CMBICIOBBLIX YCTAHOBOK,
AHTUKOPPYILMOHHOTO MHMPOBO33PEHMS, IPaBOCO3HAHUS,

OKOJIOTUYECKOW  KYJIBTYPBI, CIIOCOOHOCTH  CTaBUTH
[IETTH ¥ CTPOUTH )KM3HEHHBIE TUIAHBI,

B wacTtu rpax1aHCKOTO BOCTIUTAHUS:

- OCO3HaHME CBOMX KOHCTUTYLMOHHBIX TMIpaB H
00s3aHHOCTEH, YBaXKEHHE 3aKOHA U TIPABOIIOPSAIKA;

- MpHUHSITHE TPaaULIMOHHBIX HAI[OHAJIbHBIX,
0011eYeI0BeUECKUX T'YMaHUCTHYECKUX u

JEMOKPATUYECKUX IIEHHOCTEH;

- TOTOBHOCTHh IMPOTHUBOCTOSITH MJICOJIOTHU DKCTPEMHU3MA,
HallMOHAJU3Ma, KCEHO(POOWH, JUCKPUMHUHAIUK  TIO
COIMAIbHBIM, PEJIMTHO3HBIM, PACOBBIM, HAIMOHAIBHBIM
MPU3HAKaM;

- TOTOBHOCTh BECTH COBMECTHYIO JESTCIBHOCTh B
WHTEpecax TpakJaHCKOro O0OIllecTBa, y4acTBOBaTh B
camoyTpaBlieHUH B 0011e00pa3oBaTeNbHON OpraHu3aluu
1 JIETCKO-IOHOIIECKUX OpraHU3aIMsIX;

- yMEHHE  B3aUMOJCHCTBOBATh C  COLMAIbHBIMU
WHCTUTYTAaMH B COOTBETCTBUU C HUX (QYHKIUAMH H
HazHa4YCHHUEM;

- TOTOBHOCTH K
JIeSITEIIbHOCTH;

TYMaHUTApHOH M  BOJIOHTEPCKOM

- YMETb OIEPUPOBATH IIOHATUAMM: NPSIMOYIOJbHAs CHCTEMA
KOOPJMHAT, KOOPJIAMHATHI TOYKU, BEKTOP, KOOPAMHATHI BEKTOPA,
CKAJLIPHOE TIPOM3BEACHHUE, YIrOJ MEXAYy BEKTOpaMH, CyMMa
BEKTOPOB, TIPOU3BEACHUE BEKTOpPA HA YHCIO; HAXOIUTh C
MOMOUIBIO0 U3YYEHHBIX (POPMYIT KOOPAUHATHI CEPEUHBI OTPE3KA,
paccTosIHAE MEXIYy ABYMS TOUKAMHU;

-yMeTh BBIOMPATh MOAXOAAIIUN N3YYEHHBIN METOJI AJIsl pellIeHus
3a/1a4y, pacro3HaBaTh MaTeMaTH4eCcKue (bakThI u
MaTeMaTHYeCKUe MOJEIN B MPUPOAHBIX U OOIIECTBEHHBIX
ABJICHUSAX, B HCKYCCTBE, YMEHHME NPHUBOJUTH IPUMEPHI
MAaT€MaTHYEeCKUX  OTKPBITUA  POCCUHCKOM M MHPOBOH
MaTeMaTUYeCKON HAyKH.

- YMETb ONEpPUPOBATh NOHATHAMM: CIYyYalHBIA ONBIT U
cilyyailHoe COOBITHE, BEPOSITHOCTh CIYyYalHOTO COOBITHS; YMETh
BBIUUCIIATh BEPOSATHOCTh C HCIOJB30BAaHUEM I'paUUECKUX
METOJI0OB; IPHUMEHATb (OPMYJbl CIOXKEHHS W YMHOKEHUS
BEPOSATHOCTEH, KOMOMHATOpHBIE (aKkThl U (OPMYNBl IpH
pelIeHUH 3a/1a4; OLEHHBATh BEPOSATHOCTH DPEalbHBIX COOBITHH;
3HAKOMCTBO CO CIY4YaWHBIMU BEIMYMHAMH; YMEHHE IPUBOJUTH
IPUMEpPbI IPOSIBIECHUS 3aKOHA OOJIBIIMX YHMCEN B MPUPOJHBIX U
OOIIECTBEHHBIX SBJICHUAX
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MaTPUOTHYECKOTO BOCITUTAHHUS:

- c¢hOpMHPOBAHHOCTH POCCUICKOM TPa)XKJaHCKOM
WJICHTUYHOCTH, MaTPUOTHU3MA, YBAXEHUS K CBOEMY
HAapOJly, YyBCTBa OTBETCTBEHHOCTH mepen PoauHoM,
rOpIOCTH 3a CBOM Kpal, cBOW PoauHy, CBOM S3BIK M
KYyJIbTYypY, IPOIIJIOE U HACTOSIIEe MHOTOHAIIMOHAILHOTO
Hapoja Poccun;

- IIEHHOCTHOE  OTHOIIEHHE K  TOCYIapCTBEHHBIM
CUMBOJIaM, MCTOPHUYECKOMY M TPHUPOJTHOMY HACIEAMIO,
MaMsITHUKAM, TpaIUITUSIM HapoJI0B Poccun,
nocTkeHusiM Poccum B Hayke, HCKYCCTBE, CIIOPTE,
TEXHOJIOTHSIX U TPYIE;

- unerHas yOeXJICHHOCTh, TOTOBHOCTh K CIIY)KEHHUIO
u 3anmTte OTeuecTBa, OTBETCTBEHHOCTh 3a €ro CyAbOy;
OCBOEHHBIC OOYYAIOIIUMHUCSI MEXIPEAMETHBIC TTOHATUS
Y YHUBEpPCAJIbHBIC  y4eOHBIC NEHUCTBUA (PETYJSATHUBHEIE,
M03HaBaTeIbHbIE, KOMMYHUKATHUBHBIC);

- CHOCOOHOCTh 170:¢ HCITOJIb30BAHUS B
[MO3HABATENBHOU W COLMAIIBHON MPAKTUKE, TOTOBHOCTH K
CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO U OCYILECTBICHHUIO
y4eOHOM  JNEATEeNbHOCTH,  OpTraHW3alid  y4eOHOTO
COTpYIHHYECTBA C TMEJAroruuyecKuMu pabOTHHKAMH H
CBEpPCTHUKAMU, K Y4acTHUIO B MIOCTPOECHHUH
WHIUBUAYaIbHON 00pa30BaTeNbHOM TPACKTOPUH;

- OBJQJICHUE HAaBBIKAMU Yy4eOHO-UCCIIE0BATENHLCKOMH,
MIPOEKTHOM M COLUAIILHOMN AESTEIbHOCTU
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OK 07. CogpeiictBoBath
COXpaHEHUIO
OKpYyKarolen cpenpl,
pecypcocOepeKeHHIO,
NPUMEHATh 3HAHUSA 00
M3MEHEHUH KIIMMaTa,
MIPUHIUTIBI
OepexKITMBOTO
TIPOM3BO/ICTBA,

3¢ deKTUBHO
JIEMCTBOBATH B
Ype3BbIYANHBIX
CUTYAIHSIX

- HE IpUHMMATb  JCHCTBUS, MPUHOCALLIUE BpPENX
OKpYKarollen Cpere;

- YMETh IIPOTHO3UPOBATh HeOJIaronpusITHbIE
JKOJIOTHUYECKHE MOCJIEACTBUS IpeIPUHUMAEMBbIX
JNEUCTBUMN, IPEAOTBPALATh UX;

- pacllUpUTb ONBIT  JEATEIIBHOCTH  3KOJOTMYECKOU
HaIIPaBJICHHOCTH;

- pazpalaThiBaTh IUIaH PEHICHUS MPOOJIEMBI C Y4ETOM
aHaJIM3a UMCIOIIUXCA MAaTCpUAJIbHBIX U HEMATCPHUAJIbHBIX
pecypcoB;

- OCYILIECTBIIATh LEJICHANPABICHHBI IOMCK IEepeHoca
CPEICTB M cIocoOOB AEHCTBHUS B MNpodeccroHAIbHYIO
cpeay;

- YMETh TCPCHOCUTH 3HAHUSA B IIO3HABATCIIBHYIO U
IMPAKTUYCCKYIO oOacTu KHU3HEACATCIBHOCTH,

- nOpéajiaraTb HOBBIC TIPOCKTBI, OLCHHUBATbL HWACU C

TO3UIIMM  HOBW3HBI, OPUTMHAIBHOCTH, MPAKTUYECKOMN
3HAYNMOCTH;
- JlaBaThb  OIIGHKY HOBBIM  CHUTYyalHsM, BHOCHTH

KOPPEKTHUBBI B JI€ATEIbHOCTh, OLIEHMBATh COOTBETCTBUE
PE3yJIbTAaTOB LEJISIM

- yMeThb ONEpUpPOBATh MOHATUAMHU: (YHKIUS, HETpephIBHAS
¢GyHKIMS, TPOU3BOJAHAs, NEpBOOOpa3Hasi,  OINpeNeICHHBIN
UHTETpaj; YMETh HAaXOIUTh IPOU3BOJHBIC AIEMEHTAPHBIX
(GyHKIUI, MCHOJB3YS CIIPaBOYHBIE MaTEpHAIIBI, MCCIEIOBATh B
OPOCTEWIINX CiIydasX (YHKIMM HAa MOHOTOHHOCTb, HAaXOIHTb
HauOoOJIbIINEe W HAMMEHBIIME 3HA4YeHWUs (YHKIMA, CTPOUTH

rpagukyd  MHOTOYJIEHOB C  HCIOJb30BAaHUEM  ammapara
MaT€MaTHYECKOT0 aHalu3a; IPUMEHATh MPOU3BOJHYIO IIpHU
pemieHuy  3agad  Ha  JBWJKEGHHE;  peIIaTh  IPAKTHUKO-

OpI/IeHTI/IpOBaHHI)Ie 3a1a4u Ha HaI/I6OJ'II)HII/IC U HAWMCHBIIINEC
3HAYECHUs, Ha HAXO0XKIEHUE IIyTH, CKOPOCTU U YCKOPEHUS;

- YMeTI) OHGpI/IpOBaTI) IIOHATUSAMHU. IBUXCHUC B HpOCTpaHCTBe,
1no100HbIE (UTYpPHl B MPOCTPAHCTBE; HCIOJIb30BaTh OTHOILLIEHUE
wioniaied MoBepxXHOCTeH U 00BEMOB MNOJNOOHBIX (GUTYp HpuU
pEIIeHNH 3a]1aY;

- yMeTI) BBIYUCIISATH FGOMeTpI/I'-IeCKI/Ie BCIIMYUHBI (}IJ'II/IHa, YFOJ'I,
miomaas, o0BeM, IUIOMAAh  TOBEPXHOCTH),  HCIOJIb3YS
W3y4eHHBIC (OPMYIIBI 1 METOIbI

IIK 1.1. AnanusupoBath

TpeOoBaHUS
TEXHUYECKOTO  3a/IaHUs
Ha MIPOEKTHUPOBAHNE

U(POBBIX CUCTEM

- 3HAaHUE ¥ IOHUMaHNE OCHOBHBIX MOHATHI M TEPMUHOB,
CBSI3aHHBIX C IPOEKTUPOBAHHEM U (DPOBBIX CHCTEM.

- yYMEHHE aHAJIM3HPOBaTh TPEOOBAHUS TEXHHUYECKOTO
3aaHusl Ha TPOCKTHPOBAaHHE NHU(MPOBBIX CHCTEM H
OTIPENENATh HEOOXOIMMBIE XapaKTEePHCTHKHU U MTapaMETPBI.
- yYMEHHE TPUMEHATh MAaTEeMAaTUYECKHEe METOAbl U
AIITOPUTMBI JITSI TPOSKTUPOBAHUS IIU(PPOBBIX CHCTEM.

- yMmeHHe paboTaTh ¢ MaTeMaTHYECKUMH IPOTPaMMaMu
U MHCTPYMEHTaMHU JAJsl MOJAEIMPOBAHUS M ONTUMH3ALNH
HU(PPOBBIX CUCTEM.

- YMEHHE aHAJIM3UPOBATh PE3YNILTAThl MOJICIIUPOBAHUS U

OIITUMHU3AIINHN I_II/I(l)pOBLIX CHUCTEM n BHOCHUTbD

- YMEHHE aHaJIM3UPOBATHh U WHTEPIPETHUPOBATH MaTeMaTUUYECKHE
TpeOOBaHUS B TEXHUYECKOM 3aJaHUM Ha MPOECKTHPOBAHHE
U(POBBIX CUCTEM.

- 3HaHME€ M [OHMMaHHE MAaTeMaTH4YeCKHMX METOJO0B U
MHCTPYMEHTOB JUIsl aHanu3a TpeOOBaHUI TEXHUYECKOTO 3aJaHUS
Ha TPOEKTUPOBAHUE ITU(PPOBBIX CUCTEM.

- YMCHUC Q)OpMYHI/IpOBaTB MAaTEMAaTHYCCKHUEC MOACIN JJIA aHaJInu3a

TpeOOBaHMUW TEXHHYECKOTO 3aJlaHWsi HA  I[POCKTUPOBAHHE
IU(POBBIX CUCTEM.
- YMEHHE  UCHOJB30BaTh  MaTeMaTH4YeCKHEe  METOIbl s

ONPCACIICHHUA OCHOBHBIX IIapaMETpPOB I.[H(prBBIX CHUCTEM B
COOTBETCTBHU C Tpe6OBaHI/I$[MI/I TCXHHUYCCKOT'O 3aaHH .
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HEO0OXO0IMMbIC U3MEHECHHUS B MTPOCKT.

- yMEHHE KOMMYHUILIMPOBATH C 3aKa3UMKOM U KOJUIEraMu
10 MPOEKTUPOBAHUIO TU(PPOBBIX CUCTEM M MPEICTABISATH
pe3ynbTaThl CBOCH pabOTHI

- yMEHHE OICHMBAaTh  pE3yJAbTaThl aHaiuu3a TpeOOBaHUI
TEXHUYECKOTO 3a/IaHMs Ha MPOEKTUPOBAHKE U(PPOBBIX CUCTEM U
BHOCHUTb HEOOXOIMMbIE U3MEHEHHUS B ITPOEKT.

- YMEHHE KOMMYHHIMPOBATh C 3aKa34YMKOM M KOJUIEramMu IIO
IPOEKTUPOBAHUIO LU(POBBIX CUCTEM Ha SA3bIKE MaTeMaTUKU U

NPEJCTABISITh PE3yIbTaThl CBOCH pabOThI B MaTeMaTHYEeCKOU
dopwme.

IIK 1.2. Pa3paGarbIBaTh

CXEMBI OJICKTPOHHBIX
YCTPOMCTB Ha OCHOBE
HUHTETrpajIbHBIX CXEM
pa3Hoi CTEIEHU
HHTCTrpalvin B
COOTBETCTBUHN C

TEXHHUYCCKUM 3aJaHHEM

- YMEHHE pa3padaThiBaTh CXEMbl AJIEKTPOHHBIX YCTPONCTB

Ha OCHOBC HHTCTPAJIBHBIX CXEM pa3H0171 CTCIICHU
HUHTETrpalvii B COOTBCTCTBUU C TEXHUYCCKHUM 3a/IaHUCM.

- 3HAHUC OCHOBHBIX IIPHHIUIIOB pa6OTI)I HUHTETrpaIbHBIX
CXEM U UX IIPUMEHCHUSA B SJICKTPOHHBIX YCTPOﬁCTBaX.

- YMCHHUEC HCIIOJB30BaTbh MAaTEMAaTHUYCCKHUEC MOJCIIN I
MIPOCKTUPOBAHUA W OITHMHU3AIMKA CXEM JJICKTPOHHBIX
YCTPOMCTB.

- 3HaHHE OCHOBHBIX MOHSATHM U TEPMHUHOB, CBSI3aHHBIX C
pa3paboOTKON  AIEKTPOHHBIX

HUHTETpaJIbHBIX CXCM.

YCTPOMCTB HAa OCHOBE
- yMeHHe paboTaTh C KOMIBIOTEPHBIMU MPOrpaMMaMu JIJIst
MOJEUPOBAHUS U POEKTUPOBAHUS CXEM.

- YMEHHE aHAIU3UPOBATh W pellaTh 3a/1a4yM, CBSI3aHHBIE C
pa3paboTKOl  3EKTPOHHBIX

HHTCI'PAJIbHBIX CXCM.

YCTPOMCTB HAa OCHOBE

- 3HAHUC W TIOHHMAHUC MATCMATUYCCKHX OCHOB WM IHNPHUHIHIIOB,
JeKALUX B OCHOBE pa3pabOTKU CXEM AJIEKTPOHHBIX YCTPOMCTB Ha
OCHOBC MHTCIpaJIbHBIX CXCM.

- YMCHHUEC IIPUMECHATb MAaTEMATUUCCKUC MCTOAbI U aJITOPUTMBI JJIA
peui€HuA 3aaa4, CBA3aHHBIX C IPOCKTHPOBAHUEM U OHTHMPI?)&HI/I@?I
CXEM 3JIEKTPOHHBIX YCTPOMCTB.

- 3HaHWEe W TIOHMMaHHE OCHOBHBIX TIOHATHH U TEPMHUHOB,
CBA3aHHBIX C  MAaTeMAaTHYECKUM  MOJACIUPOBAHUEM U
IIPOCKTHUPOBAHMEM CXEM JJIEKTPOHHBIX YCTPOMCTB HAa OCHOBE
MHTETPAJIBHBIX CXEM.

- YMEHHE AaHAJIU3UPOBaTh W HHTEPIPETUPOBATh PE3YJIbTATHI
MaTEMAaTU4YECKOTO  MOJEJIUPOBAaHUS U

AEKTPOHHBIX YCTPOICTB.

ONTHMHU3ALNH  CXEM
- YMEHHE HCIIOJIb30BaTh MaTeMaTU4YEeCKHUE METOJbI JJISl PELICHUS
3a1a4, CBS3aHHBIX C NPOSKTHPOBAHMEM M ONTHUMH3AaLME cXeM
SNIEKTPOHHBIX YCTPOMCTB Ha OCHOBE HHTETPAILHBIX CXEM.

- yMeHHe padoTaTh
UHCTPYMEHTAMH IS
JNIEKTPOHHBIX YCTPOMCTB.

C MAaréMaTu4eCKUMH IIporpaMmMaMm H
MOACIIMPOBAHUA W OITUMHU3ALUU CXEM

IIK 1.3, Odopmasats
TEXHUYECKYIO
JTOKYMEHTAIIHIO Ha
MIPOEKTUPYEMBIE

- YMEHHE 4YWTaTh M TOHHMAaTh TEXHUYECKUE UYEPTEKU U
CXEMBI, COJEpKallhie MaTeMaTHYecKue OOO3HAUCHUs W
(dbopMyIbI.

- 3HaHWE W TIOHMMAaHHE OCHOBHBIX MAaTE€MaTHYECKHX

- YMCHHEC YHUTATb MW IOHHUMATb MATCMATUYCCKUC CHUMBOJIbBI U
0003HAYCHHS B TEXHUYCCKOM JAOKYMCHTAIUH.
- 3HaHHE€ M NOHMMAaHHE OCHOBHBIX MaT€MaTHUYECKHX IMOHITHN U

METOJOB, HCO6XOI[I/IMLIX HJIA O(bOpMJIeHI/IH TEXHUYECKOH
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yCTpOUCTBa MOHATUH M METOAOB, HEOOXOAMMBIX st O(OpMIICHHS | JOKYMEHTAIMH Ha MPOEKTUPYEMbIe YCTPOUCTBA.
TEXHUYECKOM  JOKYMEHTAlMM  Ha  IIPOCKTUPYEMBIE | - YMEHHUE MCIIOJIb30BaTh MATEMaTHYECKUE METOJBI Ul pacyera
YCTPOMCTBA. [1apaMeTpPOB  IPOEKTUPYEMBIX YCTPOMCTB M IPOBEPKU HUX
- YMEHUE COCTaBIATh MaTeMaTH4eckue (OpPMYyNIbl U | COOTBETCTBUS TPEOOBAHUAM TEXHUYECKOM JTOKYMEHTALUH.
YpaBHEHUS JUIsl ONMCAHUS XapaKTEPUCTHK NPOEKTUPYEMBIX | - yMEHHE O(QOpMIIATE MareMaThuueckue (opMmylibl U ypaBHEHUs
YCTPOMCTB. JUIsL ONMCAHUS XApAaKTEPUCTUK IPOECKTUPYEMBIX YCTPOWCTB B
- YMEHHME HCHOJIb30BaTh MAaTEMAaTUYECKHUE METObl JUISl | TEXHUYECKOU JOKYMEHTAIUH.
pacdera IapaMeTpoB IPOCKTUPYEMBIX YCTPOMCTB H | - yMEHHE KOMMYHHUIMPOBATh C KOJUIEraMH IO MPOEKTUPOBAHUIO
MIPOBEPKH KX COOTBETCTBUSl TPEOOBAHMSIM TEXHUYECKOW | YCTPOMCTB Ha SI3bIKE MaTE€MaTHKU M MPEICTABIATH PE3yJbTaThl
JIOKYMEHTALIUH. cBoell paboThl B MareMaTudeckod ¢GopMe B TEXHUUECKOH
- yMeHue oQOpMIIATh TEXHUYECKYIO JOKYMEHTALMIO Ha | JOKYMEHTAIIUH.
MIPOEKTUPYEMBIE  YCTPOWCTBA  C  HCHOJB30BAHUEM | - YMEHHUE AHAIM3UPOBATH U MHTEPIPETUPOBATH MATeMaTHYECKUE
MaTeMaTH4YeCKUX 0003HaYeHUI U GOPMYIL. JaHHbIE B TEXHUYECKON AOKYMEHTALUU I MPUHATUS PELIeHUI
- YMEHHE  KOMMYHHUIHPOBATH C  KOJUIETAMM  TIO | IO IPOEKTHPOBAHUIO YCTPOWCTB.
IIPOCKTUPOBAHUIO YCTPOMCTB Ha S3bIKE MAaTEMAaTHKU U
IIPEICTaBIIAT pe3yabTaThl cBOEH paboThI B
MaTeMaTH4eCcKoi Gopme.
I[IK 1.4. DBbINOJHATH | - yMEHUE UCIOJb30BATh MaTEMAaTUYECKUE TMOHSATHUA M | - OBJIAJICHUE HaBBIKAMH pabOThl C YHUCIOBBIMU JIAHHBIMH U
IIPOTOTUIIMPOBAHUE METOJbl  JUId  pEeLIeHHs  3aJad,  CBS3aHHBIX  C | BBIYMCICHHMAMH, HEOOXOJAUMBIMM Ul  IPOTOTUIIMPOBAHUS
HUGPOBBIX  CUCTEM, B | IPOTOTUIIMPOBAHUEM LIU(PPOBBIX CUCTEM. HU(PPOBBIX CUCTEM.
TOM qHuclIe, C | - yMEHUE MPOBOAUTH MaTeMaTUYECKHE pacyeTbl U | - YMEHHME BBICTpauWBaTh JIOTMUECKYIO CTPYKTYpY LHU(PpPOBOI
IIPUMEHEHUEM aHAIM3UPOBATh PE3YIbTAThl A CO3JAaHUSA IPOTOTUIIOB | CHCTEMBI U PACCUUTHIBATH €€ IapaMeTpBI.

BHUPTYAJIbHBIX CPCACTB.

IU(POBBIX CUCTEM.
- YMEHUE ONHCHIBaTh paboTy WHUPPOBBIX CUCTEM C
MOMOIIBI0 MaTEMATHUECKUX POPMYIT U YpaBHEHUI.

- yYMEHUE KOMMYHHUIIUPOBATh Ha S3bIKE MaTEMaTUKH C
KOJUIETaMH 10 IPOTOTUITUPOBAHUIO IU(DPOBBIX CUCTEM.

- YMEHHUE aHAIN3UPOBATh u UHTEPIPETUPOBATH
MAaTeMaTHYeCKUE JaHHbIE B TEXHHUYECKOW OKYMEHTalUU
Ui TIPUHSTHS

peH.IeHPIfI 1o MMPOTOTUTIMPOBAHUTIO

- HaBBIKM MPUMEHEHUSI MaTeMaTUYECKUX METOJIOB ISl aHaIMu3a U
ONTUMU3ALNH HUPPOBBIX CUCTEM.

- YMEHHE  MCHOJb30BaTh  BUPTyaJbHble  CpeACTBa  JUIA
OPOTOTUIIMPOBAHUS, TECTUPOBAHUS U ONTUMU3ALMU LU(POBBIX
CHCTEM.

- 3HaHUS O TMpPHHUMOAX pPaboOThl pa3IUYHBIX LU(PPOBBIX
YCTPOMCTB U YMEHHE MOJIEIMPOBATh UX BUPTYaIbHO.

- HaBBIKM PabOTHI C MporpaMMamMu JUlsl pa3paboTKu LU(POBBIX
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IU(PPOBBIX CUCTEM.

- pa3BUTHC  JIOTHYCCKOI'O MBIINIJICHUA, a6CTpaKTHOI‘O

MBILUICHNS ¥ YMEHUS peliaTh
- 3371a4 B KOHTEKCTE MPOTOTHITUPOBAHUS LUPPOBHIX

CHUCTCM U IIOHUMAHUC UX APpXHUTCKTYPHI.

- YMCHUC HCIIOJIB30BaTh MaTeMaTUYECKUMN SA3BIK u

TCPMHUHOJIOTUIO JIs1  OIIMCAaHHA III/I(l)pOBI)IX CUCTEM H HX
KOMITIOHCHTOB.

CHUCTEM. - 3HaHUE OCHOBHBIX NPHUHIIUIIOB MPOCKTUPOBAHMS U Pa3pabOTKH
U(PPOBBIX CUCTEM.
- YMEHHUE OIICHHMBATh IPOU3BOJUTEIBHOCTh U  HAAEKHOCTb
U (POBBIX CUCTEM U MPOU3BOAUTH aHAJIN3 UX PAOOTHL.
- HaBBIKM KOMaHJHOW paboThl MpU  HPOTOTUIIHMPOBAHUU
HU(QPOBBIX CHCTEM W KOMMYHHUKallMd C KOJUIETaMH U
3aKa3uuKaMHu.
[IK 2.1. TIpoeKTHpoBaTh, | - qoguMaHHe OCHOBHBIX TOHATHH | MPUHIIAIIOB | - OBJIaJIcHWEe  0a30BBIMH  TPHHIMIAMA W KOHIEHIUSIMHU
paspabarhIBaTh U | mporpaMMHMpOBaHHs, TAKUX KaK aJTOPUTMBI, CTPYKTYpHI | MPOTPaMMHUPOBAHUS, TAKUMU KaK II€PEMEHHBIE, YCIIOBHBIE
OTJIKNBATh JTAHHBIX, YCIOBHBIE U IIUKINYECKUE KOHCTPYKIUU. OTIepaTOPBI, IUKIIbI, QYHKIIUU U IPOLEAYPHI.
Hporpal\fMHHH KOl - yMmenme paGoTaTh ¢ SI3HIKOM MPOrPAMMHPOBAHHSA M | - yMEHHE pabOTaTh C  sA3BIKOM  NPOTPAMMHPOBAHHS 1
MOZyJIeH - YHPABIGIOIHX | 13 i HBIMHM HHCTPYMEHTAMH, H CPEICTBAMH Pa3pabOTKH, | HHCTPYMEHTAMHU pa3paboTKy, TaKHUMH KaK cpensl
TIpOTpaMM. takuMHu Kak |DE, oTnagunky, KOMIUIATOpBI. IIPOrPaMMUPOBAHHUS, OTJIAJYUKN, KOMITUIATOPBIL.
- HABBIKM IIPOCKTUPOBAHMA IPOTPAMMHBIX MOXYJEH, | - HAaBBIKM  IPOCKTHMPOBAHUSA  NPOTPAMMHBIX  KOMIIOHEHTOB,
BKJIIOYasl ompejereHue (QyHKIMOHAIBHBIX TPeOOBaHUI W | BKIOUYas  onpeeieHHe  (QyHKIMOHAIBHBIX TpeOOBaHUH U
ApPXUTEKTYPBI. ApPXUTEKTYPBI.

= YMCHHUC paBpa6aTHBaTB N OTJIaXUBATh IIPOrpaMMHEBIC
MOAYJIHU PA3JIMYHOTO YPOBHSA CIIOKHOCTH, B TOM 4YHUCIIE C
HCIIOJIB30BaHueEM 0a3 JaHHBIX.

- 3HAHME  [PUHIKIOB  TECTHPOBAHUS M OTJIAIKU
POrPaMMHOTO KOJa, YMEHHE HaxXOIWTh M YCTPaHAThH
OIITOKH.

- HaBBIKKW  pa0OTBI B KOMaHJAEe TIpH  pa3pabOTKe

MIPOTPAMMHBIX MPOYKTOB.

= YMCHHC p83pa6aTBIBaTB H OTJIAKHBATh IMPOrpaMMHBIE MOJYJIH,
OPUCHTHUPOBAHHBIC HaA YIPABJICHUC DPA3JIMYHBIMU KOMIIOHCHTAMU
CUCTCMBbI, B TOM YHCJIC HAa OCHOBC IIPUHIIUIIOB OOIL

- 3HAHUC OCHOBHBLIX IIPHMHIOHUIIOB TCCTUPOBAHUSA IIPOIrpaMMHOIO
KOJa, YMCHUC HAXOAUTb U YCTPAHATDH OIIHOKHU.

- YMCHHC pa60TaTB ¢ Oazamm JaHHbIX W HCIIOJb30BATh HX B
MMpOrpaMMHBbIX MOIYJIAX.

= 3HAHUC OCHOBHBIX TIPUHIHIIOB 0€30IMacHOCTH HH(bOpMaI_IHH n
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- yMeHue aQHAJIM3UPOBATh 51 OLICHMBATh
IIPOU3BOIUTENBHOCTD IIPOIPAMMHBIX MOJIYJIEH.
- 3HaHHUE OCHOBHBIX IIPUHLIAIIOB Oe3onacHoOCTH

uHbOpMAIMA ¥ pemeHus mnpodiaeM Oe30macHOCTH B
MIPOrPaMMHOM KO/JIE.

- YMEHUE ONMCHIBATh U TIOKyMEHTHPOBATh pa3padOTaHHBIN
MIPOTrPAMMHBIN KOJ ¥ IPOBOJIUTH €0 KOJ-PEBBIO.

= 3HAHHWEC OCHOBHBIX NPHHIOWIIOB WU METOJ0B YIPaBJICHUIA
JKU3HCHHBIM LUKJIOM IMPOrpaMMHBIX ITPOAYKTOB.

peteHust npo0ieM 0e30MacHOCTH B IPOrPaMMHOM KOJIE.

- HaBbIKM pabOTBl € KOMaHJaMU pa3pabOTYMKOB M yMEHHUE

BBITOJIHATH 33/]a4d B paMKaX COBMECTHOU palbOTHI.

- YMEHHME MPOBOJIUTH AHAIU3 M OLEHKY IPOU3BOAUTEIBLHOCTU
pa3pabaTbIBaEMOro MPOrpaMMHOTIO KOJA.

- 3HaHME OCHOBHBIX IIPUHIMUIIOB M METOJOB IPOCKTUPOBAHUSA
IIPOrPAMMHBIX ITPOJTYKTOB M YIIPABJICHUSI UX KU3HEHHBIM LIUKIIOM.
- YMEHHE ONHCHIBaTh U JIOKYMEHTHPOBATh pPa3paOOTaHHBIN
IIPOTrPaMMHBIN KOJ.

- HaBBIKM  KOMMyHMKAIMM ¢ 3akasumkavu  p |~ HABPIKH KOMMYHWKAIMW C 32Ka3uMKami W TIONB30BATEIIAMH
HOMB30BATENAMM  NPOrPAMMHBIX  MPOAYKTOB i | MPOTPAMMHBIX TIPOJTYKTOR JUIst ONIPE/ICTCHHsT MX TpeOOBaHMIA.
oTpeeNieHus] UX TPEOOBaHUI.
IK 2.2. Bnanets | - pnajenue  HaBeIkaMM  OpraHM3aldM  KOMAHAHOM | - 3HAHME M BIaJeHHE METOJMKAMU KOMAaHJHOH paboTHI,
METOJ[aMH  KOMAH/HOM | pa3paGoTKM  MPOrPaMMHBIX  IIPOJIYKTOB, BKJIIOYasl | HallpaBJIE€HHBIMU Ha ONTHUMH3AIUIO B3aMMOJACHCTBUS
pa3paboTKH ompejiefieHue poJied M 3aJad  KaXJOro Y4acTHHKA | pa3paOOTYMKOB, TECTUPOBIIMKOB, AHATUTHUKOB U MEHEIKEPOB.
HPOrpamMMHBIX KOMaH/IbI. - HAaBBIKU OPraHM3alliy M YIPAaBJIECHUS KOMaHIOW pa3paboTKh
HPOZTYKTOB. paboTarb B KOMaHJE IPOrPaMMHBEIX HPOJYKTOB, BKJIIOYAs OINpPEAECICHUE pOJed u

- yMeHue npu  peaau3anuu
MIPOEKTOB, BHICTPaUBaTh B3aUMO/JICHCTBIE BHYTPHU TPYIIIIBI
U B3aUMOJICHCTBUE C BHEIIHUMH 3aUHTEPECOBAHHBIMU

CTOpPOHAMU.

= 3HAHUC IIPHUHIMUIIOB W MCETOAOB OLICHKH KW KOHTPOJIA
Ka4yeCTBa IIPOrpaMMHOI'0 KOJa.

- HaBBIKM PaOOTBI C CHUCTEMaMH KOHTPOJS BEPCHH M
WHCTPYMEHTAMH YIIPaBIICHUS 3a/la4aMu, TAKUMH Kak Jira,
Trello u ap.

- yMEHue pa3zpabaTbiBaTh IUIAaHBI M TpapuKH pabOThI
KOMaHJbpl, ONpPENENATh pPOJIM W  OTBETCTBEHHOCTH

Y4aCTHHUKOB, YCTaHAaBJIMNBATh IIPUOPUTCTEI B 3a/la4aXx.

OTBCTCTBCHHOCTHU Y4aCTHHUKOB KOMaH/BbI.

- YMEHHE ONIpeneisiTh W OICHUBATh TPYJOCMKOCTh 3ajad,
BBICTPaMBaTh MPOIECC Pa3padOTKH HA OCHOBE JIYUIIUX MPAKTHK
KOMaH/IHOW PabOTHI.

- 3HaHWE€ MW TPUMEHEHHUE
OpraHu3anuy KOMaHAHOW pa3paboTku, Takux Kak Agile, Scrum,

Kanban.

COBPCMCHHBIX Ioaxoa0B K

= HaBBbIKH YIIpaBJICHUA KOH(bJ'II/IKTaMI/I u

HCOXKHUIAHHOI'O BMCIIATCIILCTBA IIPU KOMaHIHOM pa3pa60TKe

CUTYyallUsIMHA

IPOTrPaMMHBIX MPOTYKTOB.

- yMmeHue 3¢(PeKTUBHO KOMMYHHMIIMPOBATH C 3aKa3UMKaMH U
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= BJIaJCHHC JUIA

yAy4IIEHUs] COBMECTHOM pabOThl KOMaH/BI, HalpHMeEp,

MCTOJUKaMU u HHCTPYMCHTAMU
agile-meromonorusmu pa3pabOTKH.

- HaBBIKK (OPMHPOBAHUS OIOJUKETOB M PACYETOB ISt
IIPOEKTOB  KOMAaHAHOM  pa3pabOTKH
MIPOJIYKTOB.
- yMEHUe

T1OJIb30BaTCIIAMU u

IIPOrPaMMHBIX

BBICTpanuBaTh KOMMYHUKaIIUIO C

MpeicTaBuTeNs MM~ OM3Heca,

HalpaBJICHHYIO Ha IOJydeHue oOpaTHOM CBSI3M O

MIPOJYKTE.

- 3HaHUE NPUHIUIIOB U METOJIOB TECTUPOBAHUS U OTIAIKU
MPOOYKTOB B
ABTOMAaTHU3UPOBAHHBIE TECTHI.

MIPOrPAMMHBIX KOMaHJie, BKJIIOYas
- BIAJCHUE HAaBBIKAMHU YIPABJICHHUS KOH(MIUKTaAMH B
KOMaH/JIe ¥ pellleHusl MPOOJIEeMHBIX CUTYallUid B Ipolecce

pa3paboTKU MPOrPaMMHBIX IPOAYKTOB.

N0JIb30BATEISIMU pu pazpaboTke IIPOrPaMMHBIX
IPOJIYKTOB.
- HaBbIKM paboThl C CUCTEMaMHM KOHTpOJII BEpCUH H

MHCTPYMEHTaMU  YIIPABJICHUS HEOOXO/IUMBIMH B

IpoLecce KOMaHIHOM pa3padOTKH.

3aauamu,

- 3HaHWE METOJMK M MHCTPYMEHTOB TECTUPOBAHUS U OTJIAJKH
IIPOTrPaMMHBIX ITPOJYKTOB B KOMAaH/IE.

- BJIQZICHUE METOJIaMU OIIEHKM KadyecTBa pa3padaTbiBaeMbIX
CO3/1aHusA

MporpaMMHBIX IIPOAYKTOB u IMpUHOUIIaMHA

TEXHUYECKOH JTOKYMEHTAIIMN Ha KOMAHIHYIO pa3paboTKy.
- YMeHHE paboTaTh B KOMaHJEC M CIHOCOOHOCTH BECTH MPOCKT OT
HavaJia 70 KOHIIa, COOJt0/1asi OTBEICHHBIE CPOKH M OFOJIKET.

K 2.3.
WHTETPALMIO MOJYJIEH B
YIIPaBJISIONIYIO
porpamMmy

Brimoagars

- BIAQJICHME 3HAHUSMHU O METOJaXx W MHCTPYMEHTax
MHTErpaluy MporpaMMHBIX MOTYJIEH.

- yMeHHe paboTaTb C KOMIIOHEHTaMU MPOTPAMMHOIO
obecrieueHus, JPYTUMHU
pa3zpaboTuMKaMi M HMHTETPUPOBATh pa3Hble MOIYIH B

BSaHMOﬂeﬁCTBOBaTB C

CANHYIO CUCTCMY.
OCHOBHBIX B3aMMOACUCTBUS

MOJyJIEH U

- 3HaHHE MPUHIIUIIOB
MIPOrPaMMHBIX

YIIPABJIAOIIYIO IIPOrpaMMy.

HHTCTpalun nux B

= HaBBbIKHN pa6OTH C pa3JIMYHbIMU IMPOTOKOJIaMU
B3aHMO/ICHCTBUS MCKOY pa3HbIMU MOAYJIAMU n
KOMIIOHCHTaMHU CUCTCMBI.

- YMCHHUC BBITIOJIHATH TCCTUPOBAHUC 151 OTIIaAKYy

- 3HAHHE CIIOKHOCTEH HHTCEIrpanuu OOJIBIIINX CHCTEM U HAaBBIKH
IIOHCKa HaWJTydlInuXx CIoco6oB Pa3IUuYHBIX

KOMIIOHEHTOB B €/IMHYIO YIPABISAIOLIYIO IPOrpamMmy.

HHTCIrpanun

= YMCHHC pa60TaTB C pa3JIMYHBIMHA A3bIKAMHA IIPOI'paMMHUPOBAHUA

u HCIIOJBb30BAaTh ux JJIA HUHTCI'palln KOMIIOHCHTOB

MporpaMMHOIo oOecreueHusl.
c API
BSaHMOHeﬁCTBHH MCKAY pa3JIMYHbIMU KOMIIOHCHTAMU CUCTCMBI.

= HaBBIKH pa6OTBI U Ppa3iIMdYHbIMH  IIPOTOKOJIaMU

- YMCHHC Ka4yCCTBO n

KOMIIOHEHTOB IIPU UX UHTErPALlMK B YIIPABISIONIYIO IPOTPaMMy.

OLICHUBATH IMPpOU3BOAUTCIBHOCTD

- 3HAQHUE TPUHIUIOB, METOJOB U HMHCTPYMEHTOB HHTErpalluu
OPOTPaMMHBIX ~ KOMIIOHEHTOB U MEXIY
pa3paboTYMKaMHU B paMKaxX KOMaHJIHOM paboThI.

B3aHMOJICHCTBHUSI
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MHTETPUPOBAHHBIX KOMIIOHEHTOB
o0ecrieueHus.

- 3HAaHHUE CHUCTEM KOHTpOJII BEPCUM U HHCTPYMEHTOB
YIOPABICHUS IPOECKTAaMU IIPM MHTETPALUU Pa3IU4HbIX
MOJTyJIel POTPAMMHOT0 00ECIEeUeHMSI.

- HaBbIKM pabOThl B KOMaHJE, CBSA3aHHbIE C MHTErpauueit
[IOCTABJIIEMBIX ~ KOMIIOHEHTOB M KOHCOJIMJALUEH
pa3iMyHBIX pa3pabOTOK, CBA3AHHBIX CO 3HAYUTENILHOU
MHTErPUPOBAHHOM MPOrPAMMHON CUCTEMOM.

= YMCHHUC HaXOJUTb U YCTPAHATH OHII/I6KI/I, BO3HUKAIOIINEC

IIPOrPaMMHOTIO

npu WHTErparun KOMIIOHEHTOB MIPOrPaMMHOTO
olecrieyeHus.
- 3HaHHE€ OO0 OCHOBHBIX TMPHUHIUIIAX OE30MACHOCTH

I/IH(bOpMaI_[I/II/I U OCHOBHBIX METOJAaX MW HWHCTPYMCHTAX
obecrnieueHus 6e301macHOCTH npu UHTErpaluu
KOMITOHEHTOB TIPOTPAMMHOTO 00ECIICUSHHSI.

- HaBBIKM YOPABICHHUS IPOCKTOM TIPH HHTErPALUN
MOJIyJIeH POrPaMMHOTO 00ecTIeYeHHs

= HaBBIKH BKCHepTHOfI OLCHKMW TIOAXOJ0B K HHTCIpaluu
nporpaMmmHoOro oOecrieueHust u MMPUHATHA OIITUMAJIbHOI'O
peIICHUS.

[IK 2.4. TectupoBatsb u
Bepu(UIINPOBATH
BBIITYCKH YIPABJISTFOIIIX
POTpaMM.

= Pa3sBUTHUC JIOTNYECKOIro MbIIJICHU A n

aHATM3UPOBATh MH(POPMAIIHIO;

YMEHUs

= YMCHHUEC CTPOUTH MOJCIIN U PEIIaTh 3aJa4u C IMOMOIIbIO
MaréMaTH4YCCKHUX MCTO0B,

- pacliupeHHe 3HaHUM M MOHUMAHHUS MaTeMaTHYECKUX
MOHSTUH U 3aKOHOMEPHOCTEH;

- pa3BUTHUE MaTEMAaTU4YeCKOH TPaMOTHOCTH M YMEHHUs
WCIOJB30BaTh MAaTEMaTHKY B [TOBCEIHEBHOM KU3HH,

-~ Pa3BUTHUC HABBIKOB KOMMYHUKAIIUU U CaMOCTOATENLHOM
pa6OTLI, HCO6XOI[I/IMI>IX 1 PpCIICHUA MATCMATHYCCKHUX
3agaq

- yYMEHHE CTPOUTH JIOTUYECKHE IIETIOUYKH U JI0KA3aTeIbCTBA, YTO
BaYKHO MPU TECTUPOBAHUU U BepUPHUKAIIMY TPOTPAMMBbI;

- 3HAHME MAaTEMaTHYECKHUX MOHITHA U METOJO0B, HEOOXOIUMBIX
U1 pabOThI C AITOPUTMAMU U IPOTPAMMUPOBAHUEM;

- HaBbIKM paboThl ¢ 0a3amMH JaHHBIX, KOTOpPbIE MOTYT OBIThH
M0JIE3HBI IPU TECTUPOBAHUHU U BepU(PUKALIUU TPOrpaMM;

- yMEHHME  OICHMBaTh U  aHAIU3UPOBATH

TECTHPOBAHUS U  BepHUPHUKAIUU
MaTeMaTHYECKHUE METObI U aJITOPUTMBI

PE3YJIbTAaThL

IIporpamMmali, HCIIOJIB3YA

25




HK 2.5, Bemonssirs | - yMeHHE pPaboTaTh C 4YHCIAMU W BBIPAXKCHUSIMH, YTO | - 3HAHWE W YMEHHE MPHUMEHSATh MAaTeMATHYECKUE TOHATUS W
YCTaHOBKY I OGHOBIICHHE | oy JUIsl TOHUMAaHUS KOJla TPOrPaMMBl; METO/Ibl, CBSI3aHHBIE C JIOTUKOM, aITOPUTMAMHU U KOJTUPOBAHHUEM;
BEpCUH  YIPaBJIAIOLINX .
nporpamM (¢ ydetowm | - 3HAHHE 0a30BbIX AJTOPUTMOB M JIOTHUECKUX OTEPAIHid, | - yMeHHEe paboTaTh ¢ YUCIaMH, TaOaunamMu u (GOpMyIaMH, 4TO
MUTPALH - npu | KOTOPbIE UCTIONIB3YIOTCS B IPOrPAMMUPOBAHHH; MOJKEeT IOTpeOoBaThCs MpuU padboTe ¢ 6a3aMu JAHHBIX;
HEOOXOMMOCTH) - HaBBIKM paboOTBl ¢ TpapuKaMu W JAMarpaMMaMH | - HaBBIKM aHalIM3a W OICHKH JaHHBIX, KOTOpbIE MOTYT
MIO3BOJISIOT JIy4llle IOHUMATh JIaHHbIE, KOTOPbIE BHIBOAATCA | MMOHAJA00UTHCS IPU MPOBEPKE BEPCHI IPOrpaMMHOI0 00eceueHus
B [IPOrpamMMEe; Ha COOTBETCTBHE TPEOOBAHUIM;
- pa3BuUTHE aOCTPAKTHOTO MBIIUICHHUS U YMEHHUS CTPOUTH | - YMEHHE CTPOUTh JIOTUYECKUE IEMOYKU U  TPOBEPSTH
JIOTUYECKHE IIeTIOYKH, YTO MOXKET TMPUTOIUTHCA TIPH | MPABWILHOCTh BBITIOJHEHHBIX JCUCTBUH, YTO BAaXHO TMIpU
OTJIaJIKE IPOrPaMMBbl UJTU MIOUCKE OIINOOK; yCTaHOBKE U OOHOBJIEHUHU BEPCHU yIIPaBISIONINX POrpaMM;
- pa3BUTHME MaTeMaTWYeCKOM TI'PaMOTHOCTM U YMEHHUS | - pa3BUTHE MaTEeMaTUYeCKOW TPAMOTHOCTH U JIOTUYECKOTO
pabortath ¢ TabmuiamMu ¥ (HopMyIamMHu, YTO MOXKET OBITh | MBIIUICHHUS, YTO SBISACTCS BaXKHOU 0a30#t mist padotsl B I T-cdepe.
TIOJIE3HO ISt pabOThI ¢ 0a3aMM TaHHBIX.
K 3.1. TIpoBOMATE | - 3pappe 6a3soBbIX MOHATHII LH(GPOBOI JOTHKM U | - 3HAHHE M NPUMCHEHHE 0a30BBIX MATEMATHYECKHX MOHSTHIA,
KOHTPOJIb  MAPAMCTPOB, | 5jepTpoHnKH, YTO MOMOXKET IMOHHMATh, KaK pafoOTAlOT | TAKMX KAK JIOTMKA, aIrOPUTMBI M HPHHIMIB  PabOThI
JMArHOCTHKY u .
undpoBbIe YCTPOICTBA; KOMIIbIOTEPHBIX CUCTEM;
BOCCTAHOBJICHUE
PaboTOCIOCOOHOCTH - yMEHHE MOJEIHPOBATh M pellaTh 3a/Jayd C TMOMOIIBIO | - YMEHHE peliarh 3aJadyd Ha JIOTUKY M aJITOPUTMBI, 4TO
IUQGPOBBIX  YCTPOWCTB | MaTEMATHYECKUX METOJOB, YTO MOXKET IPUTOAUTHCA MPH | HEOOXOAMMO IS aHAIW3a M MCIpPAaBJIEHUS OINMOOK B paboTe

KOMIIBIOTCPHBIX CUCTEM U
KOMILJICKCOB.

JNarHoCTUKEC pa60T0 CIIOCOOHOCTH CUCTEM,

- Ppa3BUTHE HABBIKOB PabOTHI C TAONMHUIIAMHU, TpadUKaMU U
auarpaMMaMH, KOTOPbIeé MOTYT HCHOJB30BaThCS IS
aHanu3a JaHHbIX U TapaMeTPOB pabOThl YCTPOICTB;

- YMEHHE HCIOJb30BaTh JIOTHYECKOE MBIILICHUE JUIs
MOMCKa W HCIIPaBJIEHUS OMMOOK B pabore IU(POBBIX
YCTPOWCTB;

- pa3BuUTHE HABBIKOB KOMMYHUKAIIH u
CaMOCTOSITENIBHOM PaboThl, KOTOPbIE HEOOXOIUMBI st
paboTel B KOMaHJE W pelIeHHUs 3aaad C IHU(PPOBBIMH

U(POBBIX YCTPOUCTB;

- HaBbBIKM pPa0OOTHI ¢ TabmuuamMu W rpagukamMu I aHaiusa
JTAHHBIX U TAPAMETPOB pabOTHI YCTPOHCTB;

- YMEHHUE CTPOUTHh MaTeMaTUYeCKHE MOJIENIM U HCIOJIb30BaTh UX
JUISL TUATHOCTUKY M KOHTPOJISI TapaMeTpoB LU(PPOBBIX YCTPOICTB;
- Ppa3BUTHE HABBIKOB aHAIN3a U OLIEHKU JAaHHBIX, HEOOXOIUMBIX
JUISL TIPUHSTUS. PELLICHUH M0 BOCCTAHOBJICHUIO pab0TOCIIOCOOHOCTH
U(POBBIX YCTPOMCTB
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YCTPOKCTBAMHU.

K 3.2.
paboTOCOCOOHOCTS,

IIpoBepsTs

BBITIOJTHSTD
oOHapyKeHue "
YCTpaHSATh nedexTs
KoZIa
VIIPABIISIOMIAX TIPOTPaAMM

MIPOTPaMMHOTIO

KOMIIBIOTCPHBIX CUCTEM U
KOMIIJICKCOB

- yYMEHHUE CTPOUTH JIOTHYECKUE IIETIOUKH U aHATU3UPOBATh
nH(pOpMAIIHIO,
omrOOK B KOJIE TIPOTPaMM;

YTO MOXKET IIOMOYb B OOHApyKEHUU

- Pa3BUTHUC HABLIKOB pa6OTI>I C MareMaTU4YCCKUMU
MOHATUAMHU U METOAAMHU, TAKMUMH KaK JIOTUKA, AJITOPUTMBI U

MIPUHIMIIBI IPOIPAMMUPOBAHNS;

- pa3BUTHE HABBIKOB PalOTHI ¢ TabauIamMu, rpadpukaMu U
qyarpaMMamMH, KOTOpble MOTYT —MCIIOJb30BaThCS IS

aHau3a JaHHBIX U TapaMeTpoB pabOThl IPOTrpaMM;

- Ppa3BUTHE HABHIKOB KOMMYHHUKAIIUU U CAMOCTOSATEIHHOMN
paboThI, KOTOpBhIE HEOOXOAMMBI ISl PEIICHHS 3a1ad Iio
0OHAPY)KEHHIO M YCTPAHEHHUIO OMIMOOK B KOJIE TPOTPaMM;

- yMEHHE TMPUHHUMAThH PEIICHHUS W NMPUMCHSATh 3HAHUS B
peaNbHBIX CUTYaIHSX, YTO MOXKET MIOMOYb B BBITIOJTHCHUHU
TECTUPOBaHUs, OOHAPYKEHUU M YCTpaHEHUH Ne(EKTOB B
MIPOrPaMMHOM KOJIe

- YMCHHUC AHAIIM3HUPOBATH MaTCMaTH4YCCKHEC MOJCIIN,
HCIOJIL3YEMBIC B IMPOrpaMMHOM KOJC KOMIIBIOTCPHBIX CHCTEM U

KOMILJICKCOB.

- 3HaHUE AJITOPUTMOB U CTPYKTYpP JAaHHBIX, HEOOXOAMMBIX IS
00paboTkH HH(POPMAIUU B KOMITBIOTEPHBIX IPOTPaMMaXx.

- YMCHI/IG HpI/IMeHFITI) MaTEeMaTNn4YCCKUEC METOAbI IS pCHIGHI/Iﬂ
3a1a4 B HpOFpaMMI/IpOBaHI/H/I nu TCCTI/IpOBaHI/II/I HpOFpaMMHOFO
KOJIa.

- 3HaHHe

METOJIOB paboTOCTIOCOOHOCTH

MIPOTPaMMHOTO KO/1a M 0OHApYKeHHS 1e(DEKTOB.

MIPOBEPKH

- YMCHHUEC CO3JaBaTb W TMPUMCHATH TCCTOBBIC Cly4dYaud JId
MPOBEPKU PabOTOCTIOCOOHOCTH MPOTPaAMM.

U TPaKkTHK pa3pabOTKu
MO3BOJSIIOT  YMEHBIIUTH

= 3HAHUMC OCHOBHBLIX JIIPUHIUIIOB

NpOrPaMMHOTO  KOJia,  KOTOpHIE

KOJIMYECTBO JA€(PEKTOB.
- YMEHHE HaXxOJUTh U YCTPAHATH OIIHOKH B TIPOTPAMMHOM KOJIC.

= 3HAaHHME OCHOBHBIX MCTOJA0B OITHMH3alIWU IIPOrpaMMHOI'0 KOJa
W IIOBBINICHUSA €T0 IIPOU3BOANTEIILHOCTH.

- yMeHuHe paboTbl C COBPEMEHHbIMH HWHCTPYMEHTAMH U

TCXHOJIOI'AMMU, HUCIIOJIB3YEMBbIMH B IIPOTpaMMUPOBAHUN U

TCCTHUPOBAHHHU ITPOTPAMMHOI'0 KOJA.

= 3HaAHHC Tpe60BaHHﬁ K Ka4CeCTBY u 0e301acHOCTH

IMpOrpaMMHOI0 Koaa, a TakKxKe CIoco0o0B UX 00ecIeyeHNs
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2. CTpyKTypa u coaep:kaHue 001meodpa3oBarebHON JUCHMILIMHBI

2.1. O0bemM JUCHMINIMHBI M BUABI y4eOHOU padoThl

. Oo0bem B
Bua yyeOHoM padoThI
yacax

O06bem 00pa3oBaTeIbHOM NPOrPAMMBI JUCHMIIHHbI 340
OcHOBHOE cogepKaHue 278
BT. 4.

TEOpEeTHUECKOEe 00yUueHne 170
NPaKTUYECKUE 3aHATUS 164
IIpodeccnoHaILHO-OPUEHTHPOBAHHOE COIEPKAHUE 56
BT. 4..

TEOpeTUYecKoe 00ydeHue 4
NPAKTUYECKUE 3aHITHS 52
IpomeskyTounasi arrectamus (OK3aMeH) 6
NUTOro 340
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2.2. TemaTu4ecKuii VIAH U COAEPKAHNE TUCHUIINHBI

Conepxanue  y4eOHOro  marepuasa  (OCHOBHOe M NPodecCHOHAIBHO-

HaumeHnoBaHue pa3ienoB . O0bem ®opmupyembie
U Tem OpPMEHTHPOBAHHOE), JIA00PATOPHbIE M MPAKTHYECKHE 3aHATHUS, MPUKJIAJTHOH MOAY./Ib 4ACOR KOMIICTH I
(pu HAJIMYMH)
1 2 3 4
OcHOBHOe cojlep:KaHne
Pasnen 1. IloBTopenue 20
Kypea  MaTeMarHku OK-(%%&-%);? 02,
OCHOBHOI IIKOJIBI .04, OK-05
Tewma 1.1. [lens u 3a7aun Coneprxanue yaeOHOTO MaTepuasa OK OI&- 06 ’
MaTEMAaTUKU IIPY OCBOEHUH | ba3oBble 3HAaHWS W YMEHHs 10 MaTeMaTWKe B MPO(GECCHOHATHHONW W B MOBCETHEBHOMH] OK-07 HK’- 11
CIIEIHATBLHOCTH JESITEIILHOCTH. HI&- 19 o
KomMOunupoBanHoe 3aHsTHE 2 K-1.3 HK’- 14
Tewma 1.2. Yucna n ConepxaHue yaeOHOTO MaTepralia ll'iK- o
BbIUMCIICHUS. Beipakenus n | JIeiicTBUS HaJ TOJOXKUTEIHHBIMH M OTPHIIATEIFHBIMA YHCIAMH, OOBIKHOBEHHBIMH U 21 TIK-2.2. TIK-
npeoOpa3oBaHMs JECATUYHBIMU APOOSIMHU. ’ 25 ’
JleiicTBUs cO cTeneHsaMu, GOpMYibl COKPALIEHHOTO YMHOKEHUSI. TIK-3 1' fIK-B 2
KoMOMHMPOBAHHOE 3aHATHE 2 o -
Tema 1.3. 'eomeTpus Ha IIpodeccuoHANTBHO-OPUEHTUPOBAHHOE  co/lepkaHMe  (coaeprkaHMe TNPHUKJIATHOTO
IJIOCKOCTH MOJLYJIsl)
Bunel ninockux ¢Guryp u ux miomaib.
[IpakTHKO-OpUEHTUPOBAHHbIE 3374l B Kypce r€OMETPHH Ha TIOCKOCTH
[IpakTuueckoe 3aHsTHE 2
Ilpakmuueckan paboma Ne 1 Buowi nnockux c¢ueyp u ux nirowaos. IlIpaxmuko-
OpUEHMUPOBAHHbLE 3A0ayU 8 Kypce 2e0Mempuu Ha NI0CKOCHIU.
Tewma 1.4. IIpouieHTHBIE Cogepxanue yueOHOT0 MaTepuana
BBIUMCIICHUS [IpocThie MpOLEeHTHI, pa3HbIe CIOCOOBI UX BbluncaeHUs. CIOKHBIE TPOLEHTHI
[IpakTudeckoe 3aHsTHE
IIpakTnuyeckas padora Ne 2 [IpocThie MPOLEHTHI, pa3HbIE CIIOCOOBI UX BHIYUCIICHUS. 4
IIpakTuuyeckas padora Ne 3 Ci0KHbIE IPOLIEHTHI.
Tema 1.5. YpaBHenus u Coneprxanue yaeOHOTO MaTepuana
HEPaBEHCTBA JluneiiHble, KBaApaTHBIC, IPOOHO-TMHEWHbBIE YPAaBHEHUS U HEPABEHCTBA
[IpakTudeckoe 3aHsATHE 2
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Tema 1.6. Cucremsl
YPaBHEHHI U HEPABCHCTB

Conepikanue y4eOHOTO Marepuaia

CrnocoObl pemieHdsi CUCTeM JIMHEHHbIX ypaBHeHMU. [loHstus: matpuna 2x2 u 3x3,
onpenenutens Marpuilbl. Meron [Maycca. Cuctembl HETMHEWHBIX ypaBHEHUNH. CHUCTEMBbI
HEPAaBEHCTB

KoMOuHupoBaHHOE 3aHITHE 6
Tewma 1.7. BxonHo# Coneprxanue yaeOHOTO MaTepuasa
KOHTPOJTh Brrancnenus u npeoOpa3oBaHus. YpaBHEHHs U HEPaBEHCTBA. | €OMeTpHst Ha MIIOCKOCTH

KourtpoJsbHnas padora Ne 1 2
Pa3nen 2. Ilpsimble u 18 OK-01, OK-03,
IJIOCKOCTH B OK-04,
NPOCTPAHCTBE OK-07, IIK-1.2,
Tema 2.1. OcHOBHBIC Coneprxanue yaeOHOTO MaTepuasa I1K-2.2,
TIOHSTHS CTEPEOMETPHH. IMpenmer  ctepeomerpun. OCHOBHBIE TOHATHS  (TOYKa, TMpsiMasi, TIUIOCKOCTb, 1K 2.3, 11IK-2.4,
PacronoxeHne OPsMBIX M | mpocTpaHCcTBO). OCHOBHBIE aKCHMOMBI cTepeoMeTpui. Ilepecekaromuecs, napaiebHbIe [K-2.5, TIK-3.1.
TUTOCKOCTEN W CKpeniuBaromuecs mpsmble. [Ipu3Hak M CBOMCTBO CKPEUIUBAIOMIUXCS IPSMBIX.

OCHOBHBIE IPOCTPAHCTBEHHBIE (DUTYPBHI.

KomOunnpoBanHoe 3aHsTHE 2
Tema 2.2. INapamnensuocts | Conepikanue yueOHOTo MaTepuana
MPSAMBIX, NpAMOi u | [lapannensHpie TpsiMass W MIockocTh. Ompenenenue. I[lpusnak. CaoiictBa (C
TIJIOCKOCTH, TIOCKOCTEH nokasarenbcTBoM). [lapamnensabie miockoctu. Onpenenenue. [lpusnak. CpolictBa (c

JoKa3aTenbcTBOM). TeTpasap u ero aneMeHThl. [lapamienenunen M ero 3JIE€MEHTHI.

CBolicTBa IMPOTUBOIOJIOKHBIX T'paHed W JauaroHaneil napamwienenunena. I[loctpoenue

ceuenuil. Perienue 3agauy.

KomOunnpoBaHHOE 3aHsTHE 6
Tema 2.3. Copepxanue yueOHOTo MaTepuaa
[leprieHAUKYISIPHOCTH [lepnennukynsapusie npsmeie. [lapamiensHble TpsMble, MEPHIEHAUKYISAPHBIE MPsMbIE K
MPSIMBIX, MPSAMOU U mwiockoctu. [Ipu3Hak mNeprneHAUKYISIPHOCTH MPSAMONW M IUIOCKOCTH. JlOKa3aTenbCTBO.
TJI0CKOCTH, TNIOCKOCTEMH [lepnennukynap u  HakioHHasd. [lepnenaukynspHble  miaockoctd.  llpuzHak

MePIEeHIUKYIIPHOCTHU MI0CKOoCTel. [loka3zaTenbeTBo.

PaccrosiHus B mpocTpaHCTBe

Komb6uHupoBaHHoO€ 3aHsTHE 2

Tema 2.4. Teopema o Tpex
NEepHEeHUKYIIApax

Cogepxanue yueOHOTO MaTepuasa

TeopeMa 0 TpEeX NCPICHAUKYIIApaX. I[OKaSaTeJ'ILCTBO. Yron MCKIOY HpHMOﬁ u
IIOCKOCTBIO. YTONI MCKAY IIJIOCKOCTSAMU
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KoMOuHupoBaHHOE 3aHsITHE

Tema 2.5. IIpodeccnonanbHO-OpHEHTHPOBAHHOE CO/IeP:KaAHUe (COlep:KaHUe PUKJIAHOIO
[TapannenbHele, MO/LYJIfA)
MEePIEHIUKYIISIPHBIE, AxcuoMmsl crepeoMeTpud. IleprneHuKyaspHOCTh MPSIMON U TUIOCKOCTH, ApauIeIbHOCTh
CKpELLMBAIOIIHECS JIBYX MPSIMBIX, MEPIIECHIUKYISIPHBIX TUIOCKOCTH, MIEPIIEHIUKYISIPHOCTD INIOCKOCTEHN
IIPSAMBIE IIpakTH4eckoe 3aHATHE 4

Ilpakmuueckasa paboma Ne 5 Axcuomvl cmepeomempu.

Ilpakmuueckaa paooma Ne 6 [lepnenouxynapuocms nNpaMou U  NIOCKOCHMU,

napannienrbHocms 08yX HPAMbIX, NEePNEeHOUKYIAPHBIX NIOCKOCMU, NePREeHOUKYISAPHOCHIb

njaocKkocmell.
Tema 2.6. Pemenne 3amau. | Cozpeprkanue yueOHOTo mMarepuasia
[Ipsimble ¥ MIIOCKOCTH B Pacnonoxxenue mpsAMBIX M IUIOCKOCTEHW B MPOCTpaHCTBE. llepneHIuKymIpHOCTH M
MIPOCTPAHCTBE NapajuIeIbHOCTh MPSAMBIX U MIockocTed. CKpenuBaromuecs npsiMbie

KonTpoabHnas padora Ne 2 2
Pa3znen 3. KoopauHaThl u 14 OK-02, OK-03,
BEKTOPBI OK-04,
Tema 31.  J[lekaprossl | Conepxanue yq4eOHOro Marepuana OK-07, TIK-1.2,
KOOPIMHATHI B | JlekapTOoBBl KOOpAMHATHI B MIpocTpaHcTBe. [lpocreiimme 3amaun B KOOpPAMHATAX. MK-1.3,
npocTpancTBe. PaccrosHue | PaccrostHre MeXay IBYMs TOYKaMHU, KOOPIMHATHI CEPENHBI OTPE3Ka [K-1.4, TIK-2.2,
MEXIy JABYMS TOYKaMHd. | KoMOMHMPOBAHHOE 3aHATHE 2 T1K-
Koopnunatst CepeHbI 2.5, [1K-3.1.
OTpe3Ka
Tewma 3.2. Bektops B Coneprkanue yaeOHOTO MaTepuasa
IIPOCTPAHCTBE. YTon MeX1y | Bektopsl B mpocTpancTBe. Cllo’KEHHE M BEIYUTAHUE BEKTOPOB. Y MHOKCHUE BEKTOpa HA
BekTopamu. CkalsipHoe yucino. Kommuianapusie BekTopbl. CkalsipHOE NpPOU3BEICHHE BEKTOPOB. Pasnokenue
MIPOU3BEICHHE BEKTOPOB BEKTOpa IO TpPEeM HEKOMIUIaHApHBIM BekTopaM. KoopauHaTel BEKTOpa, CKalspHOE

MIPOU3BECHNUE BEKTOPOB B KOOPIMHATAX, YTOJI MEXKIY BEKTOPAMHU, YTOJ MEXKAY MPSIMOi

U TUIOCKOCTBIO, YTOJI MEXKIY IUIOCKOCTSAMH. YpaBHEHHUE IUIOCKOCTH. |'eoMeTpuuecKuii

CMBICJI OTIpeAenuTens 2x2

Komb6uHupoBaHHoO€ 3aHsTHE 6

Tema 3.3. [Ipaktuko-
OpPHEHTUPOBAHHBIE 3a/1a4H
Ha KOOPJMHATHON
IIJIOCKOCTH

IIpodeccnoHAILHO-OPHEHTHPOBAHHOE  CO/Iep:KaHue (CoAepkaHUHe NPHUKJIATHOIO
MOJYJIs)

KOOpILI/IHaTHaH IUIOCKOCTh. BhIuncieHue paCCTO}IHI/Iﬁ U IUIOIIaAcH Ha INIOCKOCTH.
KoanuectBeHHbIC PacCUCTELL
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[IpakTrueckoe 3aHsTHe

Ilpakmuueckaa paooma Ne 7 Koopounamnas niockocms. Buiuucnenue paccmosinuii u
naowaodeu Ha niockocmu. KonuuecmeenHule pacuemat.

Ilpakmuueckasa paooma Ne 8 Koopounamnas niockocms. Buiuucnenue paccmosnuil u
naowadei Ha niockocmu. Konuuecmsennvie pacuemeol.

Tema 3.4. Pewienue 3aqauy.

Conepsxanue yaeOHOTO MaTepuasa

Koopannats! 1 BEKTOpBI

JlexkapToBbl KOOpAMHATBHl B IpocTpaHcTBe. BekTopel B mpocTpaHcTBe. CllOKEHHE U
BBIYUTAHUE BEKTOPOB. YMHOXXEHHE BEKTOpa Ha 4ucio. KoMIulaHapHblE BEKTOPBI.
CkansipHoe Mpou3BEJEHHE BEKTOPOB. Pa3noxeHne BeKTopa Mo TPeM HEKOMILIaHAPHBIM
BekTopam. IIpocreiimme 3amaum B koopauHaTax. KoopauHaTel BEKTOpa, pacCcTOsSTHUE
ME¥Ky TOYKaMH, KOOPAUHATBI CEPEUHBI OTPE3Ka, CKAIPHOE IIPOU3BEICHUE BEKTOPOB B
KOOpAMHATAX, YroJl MEXAY BEKTOpaMH, yrojg MEXKIy HpsMOM M IIOCKOCTBIO, YIOJl
ME¥Ky INTIOCKOCTSIMH

KoutpoJsabHas pa6ora Ne3 2
Pasznen 4. OcHOBBI 40 OK-01, OK-02,
TPUTOHOMETPHH. OK-03,
Tpuronomerpuyeckue OK-04, OK-05,
$yHKuuu OK-06,
Tema 4.1. Copepxanue yueOHOTO MaTepuaa OK-07, I1K-1.1,
TpuroHomerpryeckye PagnanHas Mepa yria. IoBOpOT TOYKM BOKpYr Hadajga KoopauHat. OnpezeneHue ITK-1.3,
(YHKIMH IPON3BOIBHOTO CHHyCa, KOCHHYyCa, TaHT€HCa M KOTAHTeHca. 3HAKM CHHyca, KOCHHyca, TAaHIeHCa M IIK-1.4, TIK-2.1,
yria, uncia. PaguaHHas W | KOTaHreHca IO YeTBEPTAM. 3aBUCHMOCTh MEKIy CHHYCOM, KOCHHYCOM, TAHTEHCOM M 1IK-
rpagycHas Mepa yria KOTAHI'€HCOM OJIHOTO U TOTO K€ Yria 2.2,1IK 2.3, IIK-
KoMOMHMPOBAHHOE 3aHATHE 4 2.4,
Tema 4.2. OcHOBHBIC Copepxanue yueOHOro MaTepuaa 1IK-2.5, T1K-3.2.
TPUTOHOMETPUYECKUE Tpuronomerpudeckue Toxaectsa. CHHYC, KOCHHYC, TAHI€HC U KOTAHT€HC YIIIOB O, U - L.
TOXIECTBA. DopMyIIbl IPUBEICHUS
DopMyIIbI IPUBEICHUS 4

KOM6I/IHI/IpOBaHHOC 3aHATHC

Tema 4.3. Cunyc, KOCUHYC,

Cogepxanue yueOHOTO MaTepuasa

TAHI'CHC CYMMBI U Pa3HOCTU

JBYX YTJIOB
CuHyC M KOCHUHYC ABOWHOIOQ

yria.

Cymma um pasHocTh cuHycoB. CymMma M pa3HOCTb KOCHMHYCOB. CHMHYC M KOCHHYC
nBoiiHoro  yrma.  @®opMmynasl  MOJIOBUHHOTO  yria. IIpeoOpa3oBaHus  CyMMBbI
TPUTOHOMETPUUYECKUX (PYHKLUH B IPOU3BEIEHUE U TPOU3BEACHUS B CyMMy. BripaskeHue
TPUTOHOMETPUYECKHX (DYHKIMH depe3 TaHreHC MOJOBHHHOIO apryMeHTa.
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@opMyJIbl IOJIOBUHHOTO
yria

[IpeoOpazoBanus MPOCTEHITNX TPUTOHOMETPHUYECKIX BBIPAKECHUI

KoMOuHupoBaHHOE 3aHsITHE

Tewma 4.4. ynkuuu, ux
cBoiictBa. CriocoOsl 3aaHus

byHKIHHA

Coneprkanue y4eOHOTO Marepuasia

OO6nacte ompeneneHuss ¥ MHOXKECTBO 3HAYeHHMH (yHKIUH. YETHOCTH, HEYETHOCTH,
MePHOTUIHOCTh PyHKIMNA. CrocoOBI 3a1aHus () YHKITHIA

KoMOuHupoBaHHOE 3aHITHE

Tema 4.5.
Tpuronomerpuueckue
(GyHKIMM, WX CBOMCTBA H
rpaduku

Coneprxanue yaeOHOTO MaTepuasa

OO6nacte ompeneneHuss ¥ MHOXKECTBO 3HAYEHUH TPHUTOHOMETPHYECKUX (YHKIUH.
YETHOCTh, HEUETHOCTD, MEPUOJUYHOCTh TPUTOHOMETpUYecknX (pyHkuuid. CBoiicTBa U
rpaduku QyHKIMIA Y = COS X, Y = Sin X, y =tg X, Y = ctg X.

KomMOunupoBaHHoE 3aHsTHE.

Tema 4.6. IIpeoOpazoBanue
rpadukoB
TPUTOHOMETPHUYECKHUX
byHKIM]

Coneprxanue yaeOHOTO MaTepuasa

CxaTue U pacTspKeHHe rpa kOB TPUTOHOMETPUYECKUX (DYHKITUH.
[IpeoOpa3oBanue rpaduKoB TPUTOHOMETPUUECKUX (QYHKIIMMA

[IpakTHueckoe 3ansTHE
IpakTuyeckas padora Ne 9 Cxatrne u pacTshkeHHE TPaUKOB TPUTOHOMETPUICCKUX
¢dbynaknuii. [IpeobpazoBanue rpa@uKoB TPUTOHOMETPUUECKUX (YHKITHA.

Tewma 4.7. Onucanue
TIPOM3BOICTBEHHBIX
MIPOIIECCOB C TIOMOIIIBIO
rpadukoB QyHKIHI

IIpodeccHoHANTBHO-OPUEHTUPOBAHHOE  collepkaHue (Colep:KaHue
MO/1YJIs1)

NPUKJIATHOT O

Hcnonb30BaHre CBOMCTB TPUTOHOMETPUUYECKUX (DYHKIHHA B TPo(ecCHOHABHBIX 3a/1a9ax

[IpakTuueckoe 3aHsTHE

Ilpakmuueckasa paboma Ne 10 Hcnonvzosanue ceouicms mpucoHOMempuyeckux OyHKyul
8 NPOheCCUOHALHBIX 3A0a4aAX

Ilpakmuueckasa paboma Ne 11 Hcnonvzosanue ceoiicms mpucoHoMempuyeckux OyHKyul
8 NPOheCCUOHANILHBIX 3A0a4aX

Tema 4.8. O6patHbie

Cogepxanue yueOHOTO MaTepuaa

TPUTOHOMETPUUECKUE OO6patHble TpuroHomeTpuieckue GyHkiuu. Vx cBoiictsa u rpaduku

(I)YHKHI/II/I KOM6HHHp0BaHHoe 3aHATHE

Tema 4.9. Cogepxanue yueOHOTO MaTepuasa

Tpuronomerpuueckue VpaBHeHue COS X = a. YpaBHeHue Sin X = a. YpaBHenue tg X = a, ctg X = a. Pemienue

YpaBHCHHA U HCPABCHCTBA

TPUTOHOMCTPUUCCKUX ypaBHeHI/Iﬁ OCHOBHBIX THIIOB: HpOCTCfIH.IPIG TPUTOHOMETPUUICCKHUEC
YpaBHCHHA, CBOIAIIUCCA K KBAaJAPATHBIM, PCHIACMBIC PA3JIOKCHUCM Ha MHOXHWUTCIIH,
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OJIHOPOIHBIE.
[IpocTenme TpPUroHOMETPUIECKUE HEPABEHCTBA

KoMOuHupoBaHHOE 3aHsITHE 8
Tema 4.10. Cuctemsr Conepxanue yueOHOTO MaTepuasa
TPUTOHOMETPHUICCKUX CucTeMBbl TPOCTEHIINX TPUTOHOMETPHUICCKUX YPaBHEHHIMA
ypaBHEHUI KomOunupoBanHoe 3aHsTHE 2
Tema 4.11. Pemnenne 3amau. | Copeprkanue yueOHOro marepuasia
OCHOBBI TPUTOHOMETPHH. [IpeoOpa3oBanre TPUTOHOMETPUUECKUX BBIPOKEHUH. PeleHne TPUrOHOMETPHUIESCKHX
TpuroHomerpuieckue YpaBHEHUW U HEPABEHCTB B TOM YHUCJIE C UCIIOJIH30BAHUEM CBOWUCTB (DYHKITHH.
bynkumn Kontposabnasi padora Ne 4 2
Pa3nea 5. Kommiexkcubie 8 OK-01, OK-02,
qucJIa OK-03,
Tema 5.1. KomrurekcHbie ConepxaHue yaeOHOTO MaTeprala OK-04, OK-05,
qrcia [Tonstne komIwiekcHOro uYucia. CompspkeHHBIE KOMIUICKCHBIE YHCTIA, MOAYIb U OK-06,
apryMeHT KOMIIIEKCHOTro uKcia. dopMa 3amici KOMILIEKCHOTO YKcia (reoMeTpuuecKas, OK-07, IIK-1.3,
TPUTOHOMETPHUYIECKas, anredpandeckas). ApudmMeTrndeckue NeUCTBUS C KOMIUICKCHBIMU T1K-1.4,
qHCITaMu I1K-2.2, [IK-2.5,
KoMOMHMPOBAHHOE 3aHATHE 4 IIK- 3.2.
Tewma 5.2. [lpumenenune Cogepxanue yueOHOro MaTepuana
KOMIUIEKCHBIX YHCEI BeImosnHeHne pacyeToB C MOMOIINBI0 KOMIUIEKCHBIX Yucell. [IpuMepsl UCTIONb30BaHUs
KOMIUIEKCHBIX YHCEI
[IpakTuyeckoe 3aHsATHE 4
IIpakTHyeckasi padora Ne 12 BrimosHeHHE pacyeTOB C MOMOIIBIO KOMIUIEKCHBIX
YHCeIL.
IIpakTuueckas padora Ne 13 [Ipumepsl HCNIOIB30BAHUS KOMIUIEKCHBIX YUCEIL.
Pasnen 6. IlpousBoanasi 40 OK-01, OK-02, OK-

¢dyHKkuNM, ee NpUMEHEHNE

Tema 6.1. [lonsiTue
npou3BogHON. Dopmynsl U
MpaBuIIa

g bepeHIpoBaHUS

Cogepxanue yueOHOTO MaTepuasa

OmnpeneneHne YUCIOBOM MOCIENIOBAaTEIBbHOCTH M crocoObl ee 3amaHus. CBoiicTBa
YHUCIOBBIX IOcienoBaTeqpHOCTEW. OmpenenaeHue Npenesia  IMOCIeI0BaTENbHOCTH.
Brruucnenue npeznenos nocinenoBaTenbHocTei. [Ipenen ¢yHknun Ha OECKOHEYHOCTH.
IIpenen ¢ynkuuu B Touke. Ilpupamenue aprymenta. [Ipupamenue Qynxuuu. 3amauu,

03, OK-04, OK-05,
OK-06,
OK-07, I1K-1.1, TIK-
13,

I1K-1.4, IIK-2.1, TIK-
2.2,1IK 2.3, IIK-2.5,
I1K-3.2.
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MPUBOJALIME K MOHATHIO IMPOU3BOJHOW. OmpeneneHue NpOU3BOAHON. AJITOpUTM
OTBICKaHUs ITPOU3BOJHOU

KoMOuHupoBaHHOE 3aHsITHE

Tema 6.2. IlpousBoHbIE
CYMMBI, pasHOCTH
MIPOU3BEICHNUSI, YaCTHOTO

Coneprkanue y4eOHOTO Marepuaia

®opmynsl tuddepenunposanus. [Ipasuna quddepenumpoBanus

KoMOuHupoBaHHOE 3aHITHE

Tema 6.3. [IponsBoiHbIE
TPUTOHOMETPUUECKUX
¢bynkmid. [TponsBoaHas
CIIOXKHOU (DYHKIIMH

Coneprxanue yaeOHOTO MaTepuasa

[IpousBonHas TpuroHomerpuueckux ¢QyHkuuid. OnpeneneHue CI0KHON (QYHKIUU.
[IpousBoiHas C0XHON (QYHKIIMH

KombunmnpoBanHoe 3aHsTHE

Tema 6.4. Tlonste o
HEMpPEephIBHOCTU (DYHKITHH.
Meron nHTEpBAIOB

Coneprxkanue y4eOHOTO MaTepuasa

[Tonsitne HempepwsiBHON (yHKuuu. CBoMcTBa HempepblBHON (PyHKIUU. CBA3b MEXAY
HEMpPEephIBHOCTHIO U AU PepeHIupyeMOCcThi0 GYHKIIMK B TOUYKE. AJTOPUTM pPELICHUS
HEPAaBEHCTB METOJIOM HHTEPBAJIOB

KomOunmnpoBanHoe 3aHsTHE

Tema 6.5. T'eomerpudeckuit
U (QUBNYECKUH  CMBICI
MPOU3BOTHOM

Coneprxanue y4eOHOTO Marepuraa

['eomeTpuyeckuii CMBICI MPOU3BOTHON (DYHKIIUU — YTIIOBOM KOA(DPHUITMEHT KacaTeIbHON
K rpaduky GYHKIIUM B TOUYKE. Y PaBHEHUE KacaTeIbHOU K rpaduky QyHKIHH. AJITOPUTM
COCTaBJICHUS YpaBHEHHS KacaTenbHOM K rpaduky dyakuun y=Ff(X)

KOM6I/IHI/IpOBaHHOC 3aHATHC

Tema 6.6. usnueckuii
CMBICIT ITPOU3BOJTHOM B
po(heCCHOHAIBHBIX 3aJ1a4ax

Cogepxanue yueOHOTO MaTepuasa

®dusndeckuii (MEXaHHYECKHIA) CMBICIT TPOM3BOIHOM — MTHOBEHHAsI CKOPOCTH B MOMEHT
Bpemenu t: v =S’ ()

IIpakTuyeckasi padora Ne 14 dusnyeckuil (MEXaHUYECKHI) CMBICI MPOU3BOJIHON —
MT'HOBEHHAsi CKOPOCTh B MOMEHT Bpemenu 1. vV = S' (1)

Tema 6.7. MOHOTOHHOCTB
¢byukimu. Touku
IKCTpEMyMa

Cogepxanue yueOHOTO MaTepuana

Bo3pacranue u yObiBaHHE (YHKLIUH, COOTBETCTBUE BO3PACTAaHMs M yObIBaHUS (YHKIHUU
3HaKy Hpou3BOJHOU. IloHsATHE MPOM3BOAHON BBICIIEro MOpPsAKA, COOTBETCTBHE 3HAKa
BTOPOM MPOM3BOJHOM BBITYKIOCTH (BOTHYTOCTH) (YHKIMM Ha OTpe3Ke. 3ajaud Ha
MakCUMyM U MUHUMYM. I[loHsTHE acMMNTOTHI, CHOCOOBI UX OMpeAeNeHUs. AJITOPUTM
uccieoBaHus GYHKIMH U IIOCTPOEHUS ee rpaduka ¢ MoMOIIbio Mponu3BoaHOH. J{po6Ho-
JUHeWHas QYHKIIS
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KoMOuHupoBaHHOE 3aHsITHE

Tema 6.8. Hccnenosanne
(GyHKUIME 1 TOCTPOEHHE

Conepikanue y4eOHOTO Marepuaia

HccnenoBanue GpyHKIIMKM HA MOHOTOHHOCTD U TIOCTPOEHUE IPapHKOB.

rpaduKoB KoMOuHHpOBaHHOE 3aHATHE 4
Tema 6.9. HaubGossmee u | Comepxanue yaeOHOTo Marepuaia
HauMEHBIIICe 3Ha4eHMs | HaxosxeHne HanOobIero 1 HAMMEHBIIETO 3HAaYeHUH (QYHKIINUN, TOCTPOCHUE TPaPUKOB
byHKIMH MHOTOWICHOB C UCIOJIb30BAaHUEM arapaTa MaTeMaTHIeCKOTO aHaJm3a
KomOunupoBanHoe 3aHsTHE 2
Tema 6.10. Haxoxnenue | IIpodeccuoHATLHO-OPHEHTHPOBAHHOE COEP KaHNE (COTePKAHNE TPUKIATHOTO
ONTUMAJIBHOTO PE3YJIbTATA | MOXYJIsI)
C TIOMOIIBIO MPOH3BOIHOM B | HamMmenbIiee u HanbobIliee 3HaYeHUE (PYHKITHH
MPAKTUYECKUX 3a1a9ax [IpakTHdeckoe 3aHsATHE 6
Ilpakmuueckasa pavoma Ne 15 Haumenvuee u naubonvuiee 3navenue QyHKyuu.
Ilpakmuueckasn paboma Ne 16 Haumenvuiee u naubonvuiee 3nauenue Gynkyuu.
Ilpakmuueckasa paboma Ne 17 Haumenvuiee u naubonvuiee 3uauenue hyHKyuu.
Tema 6.11. Pemenne 3amau. | Comeprkanue yueOHOTo Marepuasia
IIponsBonnas ¢yHkuuu, ee | @opmyssl u mpaBwia auddepernupoanus. MccnenoBanne GpyHKIHNE C MOMOIIBIO
MIpUMEHEHHE npou3BoiHOM. Hanbombiiee n HauMeHblllee 3HaYeHUs PyHKIUU
KoutpoabHas padora Ne 5 2
Pa3IleJ1 7. 44 OK'Ol, OK'OZ,
MHOrorpaHHMKH M TeJia OK-03,
BpatueHust OK-04, OK-05,
OK-06,
Tema 7.1. Bepumnsl, pedpa, | Conepikanue yueOHOro MaTepuaia OK-07, TIK-1.2,
IpaHd MHOTOTPaHHUKA [lonsitue MHororpanHHuka. Ero smemeHTH: BepinHbl, pedpa, rpanu. JuaroHanb. TIK-1.3,
Ceuenue. BollyKiible ¥ HEBBITYKIIbIE MHOTOT'PAHHUKHU TIK-2.2, TIK 2.3,
KomOuaMpoBaHHOE 3aHITHE 2 TK-2.4,
Tema 7.2. TIlpusma, ee | ConeprxkaHue yueOHOTo MaTepuaia [1K-2.5, TIK-3.1,
cocrapidomue,  cedeHue. | [lonstue mpusmbl. Ee ocHoBanus u OokoBble rpaHu. Beicota mpusmbl. [lpsmas u [IK- 3.2.
Ilpamas ¥ mpaBuibHadA | HakJIOHHAs nmpu3Ma. [IpaBunpHas npusma. Ee ceuenne
MIPU3MBI KoMOunupoBaHHOE 3aHsTHE 2

Tema 7.3. Ilapamenenunesn,
Ky0. Ceuenue kyOa,
napaiesenunena

Cogepxanue yueOHOTO MaTepuasa

Hapannenelmnezl, CBOMCTBA MIPAMOYT'OJIBHOTO MapaJUICIJICTIMIICAA, I(y'6 CeueHne Ky6a,
THapaJJICJICIIUIIC1a
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KoMOuHupoBaHHOE 3aHsITHE

Tema 7.4. Tlupamupga, ee
COCTaBJIAIONINE, CCUCHHUE.
[IpaBunbpHas nmupaMuaa.
VYceueHHas nupamuaa

Conepikanue y4eOHOTO Marepuaia

[Mupamuna u ee anementsl. CeueHne nupamuiel. [lpaBunbHas nupamuga. YcedyeHHas
ApamMuaa

KombunmnpoBanHoe 3anstre

Tema 7.5. DbokxoBas wu
oJIHAS MMOBEPXHOCTH

MIPU3MBI, TUPAMHUIBI

Coneprxanue yaeOHOTO MaTepuasa

[Inomaas OOKOBOM U MOJIHOM MOBEPXHOCTH IPU3MBI, TMPAMHU/IBI

KombunmnpoBanHoe 3aHsTHE

Tema 7.6. Cummerpus B

Conepsxkanue yaeOHOTO MaTepuasa

KyOe, napajuienenunene, | CuMMeTpusi OTHOCHUTENIBHO TOYKH, TMpsAMOM, T1iockoctu. Cummerpus B KyoOe,
pu3Me, MUpamuie napajuiejienunesie, npusme, nupammujie

KombunmnpoBaHnHoe 3aHsTHE
Tema 7.7. Ilpumepsl IIpogeccoHAILHO-OPHEHTHPOBAHHOE  COJIep:KaHHe (CoAepKaHUe NPHKJIATIHOIO

CUMMETpHIA B Ipodeccun

MO/1YJIs1)

CuMMeTpHs B IPUPOJIE, APXUTEKTYPE, TEXHUKE, B OBITY

[IpakTuueckoe 3aHsATHE

Ilpakmuueckan paboma Ne 18 Cummempus 6 npupode, apxumexmype, mexmuxe, 8 ovimy
Ilpakmuueckan paboma Ne 19 Cummempus 6 npupode, apxumexmype, mexmuxe, 8 ovimy
Ilpakmuueckaa paooma Ne 20 Cummempusi 6 npupooe, apxumexkmype, mexHuke, 8
ovimy

Tema 7.8. [TpaBunbHbIE
MHOT'OI'paHHUKH, UX
CBOMCTBA

Cogepxanue yueOHOro MaTepuasa

IlonsaTue IMPaBUJIbHOTO MHOT'OI'paHHHKA. CpolicTBa IMpaBUJIbHBIX MHOI'OI'DAHHUKOB

[IpakTudeckoe 3aHsATHE
IIpakTnuyeckass padora Ne 21 [lonstue mnpaBuibHOTO MHOTOTpaHHUKa. CBoiicTBa
MIPaBUJILHBIX MHOTOTPAaHHUKOB.

Tewma 7.9. Hunmuuap, ero
cocrasistromye. CeueHue
UIAH/IPA

Cogepxanue yueOHOT0 MaTepuana

Humuuaap u ero snementsl. CedeHue muInMHIApa (MapauiebHOE OCHOBAHHMIO M OCH).
Pa3BepTka nunuHapa

KOM6I/IHI/IpOBaHHOe 3aHATHC

Tema 7.10. Konyc, ero
COCTaBJISIIOLIHE.

IIpo¢eccnoHAILHO-OPHEHTHPOBAHHOE
MOJYJIs1)

comepkanne (colep:KaHue TPHKJIATHOTO
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Ceuenue kKoHyca

Konyc u ero snementsl. Ceuenue KoHyca (mapajielbHO€ OCHOBAHUIO M MPOXOJSIIEe
4yepe3 BEpUIMHY), KOHUYecKre ceueHus. Pa3BepTka koHyca

KoMOuHupoBaHHOE 3aHsITHE

Tema 7.11. VYcedeHHslit
koHyc. CedeHne yCceueHHOTO
KOHYCa

Conepsxanue yaeOHOTO MaTepuasa

VYceuennslil konyc. Ero oOpasyromias u Beicota. CeueHne yCeueHHOro KOHyca

KoMOuHupoBaHHOE 3aHsITHE

Tema 7.12. Illap u cdhepa, ux
CeUeHHUs

Coneprxkanue yaeOHOTO MaTepuasa

[ap u cdepa. Bzaumuoe pacnomnoxenue cepsl u maockocTu. CedeHue mapa, cQepsl

KombOunmnpoBanHoe 3aHsTre

Tema 7.13. Ilonsatue 00
o0bpemMe Tema. OTHOIIEHHE
00BEMOB TIOJIOOHBIX TE

Coneprxkanue yaeOHOTO MaTepuasa

[Tonsatue 06 o6beme Tena. OObeM Kyda M MPSAMOYTOJIbHOTO Mapaienenunena. Oobem
npu3Mbl U nuiauHApa. OTHOIIEHHE 00BEeMOB MOJOOHBIX Tell. I'eoMeTpuyecKuil cMbICT
omnpenenuTens 3-ro nopsaKa

KombOunmnpoBanHoe 3aHsTHE

Tema 7.14. O0ObeMbI U
IJIOIIA/IA TIOBEPXHOCTEN Tel

Coneprxanue y4eOHOTO Marepraa

O6bembl upaMuIbl ¥ KoHyca. O0beM mapa. [1nomaau noBepxHocTei Temn

KombOunmnpoBaHnHoe 3aHsTHE

Tema 7.15. KomOuuamun
MHOTOTPAaHHUKOB H TEJI
BpaIlCHHUS

Coneprkanue y4eOHOTO MaTepuaa

KOM6I/IHaI_[I/II/I TCOMETPHUUCCKUX TEI

[IpakTuyeckoe 3aHsATHE
IpakTHyeckasi padora Ne 22 KomOUHAIMKY reOMETPUUECKHUX TEIL.
IpakTHyeckasi padora Ne 23 KomOMHAIMKM reOMETPUUECKHUX TEIL.

Tema 7.16. I'eomeTpuueckue
KOMOHWHAIINH HA IPAKTHUKE

Copepxanue yueOHOro MaTepuaa

Hcnons3oBanue KOM6I/IHaI_II/II7I MHOTOI'PAHHHKOB MW TCJI BpallCHHUA B IIPAKTUKO-
OPUCHTHUPOBAHHBIX 3a/ladax

[IpakTryeckoe 3aHsATHE

IIpakTuuyeckas padora Ne 24 Vcnosip30BaHrEe KOMOMHALMN MHOTOTPAHHUKOB U TEJ
BpallleH!sl B IPAKTUKO-OPUEHTUPOBAHHBIX 33/1a4aX.

IIpakTnueckas padora Ne 25 Vcnonb3oBaHue KOMOMHAIMM MHOTOI'PaHHMKOB M Tel
BpallleH!sl B IPAKTUKO-OPUEHTUPOBAHHBIX 33/1a4aX.

Tema 7.17. Pemienue 3agau.

Cogepxanue yueOHOTO MaTepuaa

OO0BbeMbI 1 TIomaau MOBCPXHOCTHU MHOTOT'PAHHUKOB U TCJI BpalllCHUA
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MHOrorpaHHuKu U Tena
BpaLICHUS

KonTpoabnas padora Ne 6

Paspnen 8. IlepBooOpa3nas 14
(¢pyHKuMH, ee npUMeHeHUE
Tema 8.1. IlepBooOpasnas | Conep:kaHue yueOHOTo MaTepuana
GyHKIHH. IIpaBuna | 3amaua O BOCCTAHOBICHMM 3aKOHA JBIDKEHHSI MO W3BECTHOM ckopocth. llomsitme
HAaXO0KJICHUS uHTerpupoBanusi. O3HaKOMJICHHE C TIOHATHEM HWHTErpaja M IepBOOOpa3sHON uis
NepBOOOPa3HBIX ¢bynkimn  y=f(X). Pemenue 3amauy Ha CBs3b TEPBOOOPAa3HOW M €€ IPOM3BOIHOWNM,
BbIYMCIIEHUE TIEpBO0Opa3HOil Ans naHHOW QyHKIMU. Tabnuua popmyn A HaAXOXKICHUS
nepBoo0Opa3HbIX. M3yueHune npasuiia BBIYUCICHHSI TEPBOOOPA3HON
KoMOunupoBanHoe 3aHsTHE 2
Tema 8.2. ITnomans | Conepxkanne yueOHOTO MaTeprana
KPUBOJIMHEWHOW Tpanenuu. | 3ajaqn, MPUBOSIINE K TOHATHIO OTIPEICIIEHHOTO WHTETpalla — O BEIYUCIICHUH TUIOIA N
@opmyna  HprooToHa  —| KpUBOJMHEWHOUW Tpamenuu, O TepeMeleHn: TOo4Yku. [loHsATHE oOmpenenéHHOro
JleitOHuna uHTerpana. [‘eomerpuueckuid MU (QUIMUYECKHI CMBICT OINpPEAEICHHOIO HHTEerpaa.
®opmyna Hetorona— JleliOuura
KombOunmnpoBanHoe 3aHsTHE 2
Tema 8.3 .Heonpenenennsiii | Coneprkanue yueOHOTo MaTepuana
Y OTIPEJICTICHHBIN [TonsiTHE HEOTIPEAECIIEHHOTO UHTErpaJia
MHTETpabl KoMOunupoBanHoe 3aHsTHE 2
Tema 8.4. Tloustue 006 | Coxepxanue yaeOHOTO MaTepuaia
OTpeJIeIEcHHOM  HMHTerpaiie | ['eoMeTpuyecKuil CMbICI ONIPEIEICHHOTO HHTErpaia
KaK iomaan | KoMOMHUpOBaHHOE 3aHsTHE 2
KPUBOJIMHEWHON Tpanenuu
Tema 8.5. Onpenenenuslii IIpodeccuoHATBHO-OPUEHTHPOBAHHOE  coJiepkaHue (Colep:KaHUe TMPHUKJIATHOTO
UHTErpai B )KU3HU MOJLYJIsl)
I'eomeTrpuueckuii cMbich onpeneneHnoro uaterpaina. ®opmyna Hetorona - Jleiiouuna.
Pemenne 3amady Ha MpUMEHEHUE MHTErpaja JUIsl BRIUUCICHUS (DU3UYECKUX BEIHYUH H
niomaaei
[IpakTueckoe 3aHsaTHE 4

Ilpakmuueckas paboma Ne 26 ['eomempuuecKkuii CMbiC ONpeOeneHHo20 UHmMepaia.
@opmyna Hetomona - Jletionuya.
Ilpakmuueckan paboma Ne 27 Pewenue 3a0ay Ha npumeHenue unmezpana Ojis

OK-01, OK-02,
OK-03,
OK-04, OK-05,
OK-06,
OK-07, IIK-1.1,
[1K-1.3,
[1K-1.4, TIK-2.1,
K-
2.2,1IK 2.3, TIK-
2.5, T1K-3.2.
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BblYUCTIeHUA qbuauuecxux 6e/IU4UH U mou;adeﬁ.

Tema 8.6. Pemenune 3amau.
[lepBooOpaznas  QyHkMH,

Conepikanue y4eOHOTO Marepuaia

[TepBooOpasnas pynkiuu. [IpaBuna HaxoxaeHUs IepBooOpa3HbIX. Ee mpumenenue

ee IPUMEHEHHE KonTpoabnas padora Ne 7 2
Paznen 9. Crenenu u 18
KopHu. CTenenHas
GyHKuus
Tewma 9.1. Creniennas Coneprkanue yaeOHOTO MaTepuasa
(byHKuus, ee cpoiicTea [ToHsATHE KOpHA N-OM CTENEHW W3 AeHCTBUTENbHOTO umcna. Dynkiun ¥ — Vx ux OK_?)]IZ 8? 02,
:
cBoiicTBa u rpaduxu. CBOMCTBAa KOPHS N-Oi CTENEHU 4 OK-04, OK-05,
KoMOuHMpOBaHHOE 3aHITHE OK-07,
Tema 9.2. Coneprkanue yaeOHOTO MaTepuasa ITK-1.3, T1K-1.4,
[TpeoOpaszoBanue [TpeobpazoBanne UPPAIMOHATIBHBIX BBIPAKECHHIA [1K-
BBIPQXKEHUI C KOPHAMH KoMmOuHMpOBaHHOE 3aHsATHE 4 2.1, IIK-2.2, TIK-
N- O cTeneHn 2.5,I1K-3.2.
Tewma 9.3. CpoiicTBa CopepxaHue yueOHOro MaTepuaia
CTEIEHU C pallMOHANBHBIM U | [loHSATHE cTeneHH ¢ JIOOBIM palMOHAIBHBIM Moka3aTteneM. CTeneHHble (QYHKIUHU, UX
JIEMCTBUTEIIbHBIM CBOMCTBA M rpaduKu
MoKa3aTeasIiMu KomOuHMpoBaHHOE 3aHsTHE 2
Tema 9.4. Pemienne Copepxanue yueOHOro MaTepuasa
UppalMOHAIbHBIX PaBHOCHIIBHOCTh MppaIMOHAIBLHBIX YPAaBHEHUW M HEPAaBEHCTB. METO/bI UX PEUICHHUS.
YpaBHEHUI U HEPABEHCTB Penienne nppanmoHanbHBIX YpaBHEHUI 1 HEPABEHCTB
KomOuaMpoBaHHOE 3aHITHE 6
Tema 9.5. Crenenn u kopan. | Coneprkanue yueOHOTo MaTepuana
Crenennas ¢pyHKIUS Omnpenenenue crerneHHOW (QyHKIUH. lcnonb30BaHWE €€ CBOWCTB TNpPHU PEHICHUU
ypaBHEHUI U HEPABEHCTB
KonTpoabnas padora Ne 8 2
Paznen 10. 20

IHokazaTenbHast QyHKIUA

Tema 10.1. [TokazarenpHas
GbyHKIHS,

Cogepxanue yueOHOTO MaTepuana

Crenens IIPpOU3BOJIBHBIM JIEVCTBUTEIILHEIM IOKA3aTEIEM. OHpCI[CJ'ICHI/IC
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€€ CBOMCTBa

MoKa3aTeNbHOM (YHKLIMH, €€ CBOMCTBA M rpaduK. 3HAKOMCTBO C MpPHUMEHEHHEM
noKa3aTenbHOM (QyHKIMH. PemeHue mnoka3aTelnbHBIX ypaBHEHUH (QYHKIIMOHAIBHO-
rpau4ecKuM METOJ0M

KoMOunupoBaHHOE 3aHsTHE 6
Tema 10.2. Pemenue Coneprxanue yaeOHOTO MaTepuasa
NIOKA3aTeNbHbIX YPABHEHUN | PemeHne mMoka3aTeNbHBIX YpaBHEHHMH METOJOM ypaBHUBAHHS MOKa3aTeseid, METOJIOM
U HEPABEHCTB BBEJICHUS HOBOW TIE€pPEeMEHHOW, (yHKIMOHATBHO-TpapUUECKUM MeToAoM. Pemenue
MMOKAa3aTeIbHBIX HEPABESHCTB OK-01, OK-02,
[IpakTHYecKOe 3aHATHE 8 OK-03,
IpakTuyeckas padora Ne 28 Penienye noka3aTelbHbIX ypaBHEHUH METOIOM OK-04, OK-05,
yPaBHMBAHMS MOKa3aTeNe. OK-07,
IpakTudeckas padora Ne 29 Perenne oka3aTeabHbIX YPABHEHHI METOIOM [K-1.3, TIK-1.4,
BBEJCHUS HOBOU IEPEMEHHOMN. 1IK-
IpakTuueckas padora Ne 30 Pemenne nokasarenbHBIX ypaBHEHUH (DYHKIIMOHAIEHO- 2.1, 1IK-2.2, T1K-
rpauyecKuM METOIOM. 2.5, TIK-3.2.
IIpakTuuyeckas padora Ne 31 Penenune nmoxa3zaTeTbHBIX HEPABEHCTB.
Tema 10.3. CucreMbl Coneprkanue yaeOHOTO MaTepuasa
[MOKA3aTeIbHbIX YPAaBHEHUN | PenieHue cuctem noka3areabHbIX ypaBHEHUN
KombOunmnpoBanHoe 3aHsTHE 4
Tema 10.4. Pemenue 3agau. | Coaepxanue yaeOHOTO MaTrepuaia
[TokazarenbHas GyHKUINA Pemenne nokazaTenbHbIX YpaBHEHUN METOJOM ypaBHUBAHHUS MOKa3aTejeil U METOJIOM
BBEJICHUSI HOBOU NIEpeMeHHOi. Pelienne nokasareabHbIX HEPABEHCTB
KountpoJsbHas pa6ora Ne 9 2
Paznen 11. Jlorapudgmsbl. 30 OK-01, OK-02,
Jlorapudgmuyeckasn OK-03,
byuxumst OK-04, OK-05,
Tema 11.1. Jlorapudm urcia| Coneprkanue yueOHOTo MaTepuaia OK-07,
Hecstuunblil 1 HaTypanbHbI Jlorapudm yncna. JlecaTHUHBIN U HATYpaIbHBINA Jorapu(Mbl, YUCIO € IIK-1.3, T1K-1.4,
J0rapu(Mbl, YUCIIO € KomOuaMpoBaHHOE 3aHITHE 4 TIK-
2.1, TIK-2.2, TIK-
2.5, TIK-3.2.
Tema 11.2. CoiicTBa Cogepxanue yueOHOTO MaTepuaa
norapudmos. Oneparust CaoiicTBa norapudmon. Oneparius JorapuGMUpPOBAHMSL.
KomOunupoBaHHoO€ 3aHsTHE 6
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norapuGMupOBaHUS

Tema 11.3. Conepxanue yueOHOTO MaTepuasa
Jlorapudmuueckas Jlorapudmuueckasi QyHKIHS U €€ CBOWCTBA
¢byHKIMS, ee CBOWCTBA KomOunupoBanHoe 3aHsTHE 4
Tewma 11.4. Pemienue Coneprxkanue yaeOHOTO MaTepuasa
JOrapru(PpMUIECKUX [Nonsitne norapudmuyeckoro ypaBHeHus. Omnepanusi NOTEHIIMPOBAHUSA. TpH OCHOBHBIX
YpaBHEHUI U HEPABEHCTB METO/Ia PEHICHHUs JOTapu(PMHUUECKIX YpaBHEHUN: (QYHKIMOHAIBHO-TpaduIecKuii, METO
MOTCHIIMPOBAHUS, METOJ BBEICHUS HOBOM mepeMeHHO#l. Jlorapudmuyeckue
HEPaBEHCTBA
KoMOuHMpOBaHHOE 3aHITHE 8
Tema 11.5. Cucremsl Coneprxkanue yaeOHOTO MaTepuasa
sorapu(pMUUECKUX ANTOpUTM pelIeHus! CUCTEMbI ypaBHEHUH. PaBHOCUIBHOCTD Jlorapu(pMUdIeckux
YpaBHEHUI YPAaBHEHU W HEPABEHCTB
KombunmnpoBaHnHoe 3aHsTHE 2
Tema 11.6. Jlorapudmsr B IIpo¢eccoHAILHO-OPHEHTHPOBAHHOE COJIeP:KaHME (COLepKaHUE TPUKJIATHOTO
MIPUPOJIE U TEXHUKE MOYJISA)
[Ipumenenne morapudma. Jlorapudmudeckas cnupains B npupoje. Ee Maremarnueckue
CBOMCTBA
IpakTUYecKoe 3aHATHE 4
Ilpakmuueckasa paooma Ne 32 IIpumenenue nocapughma.
Ilpakmuueckaa paooma Ne 33 Jloecapugpmuueckasn cnupars 6 npupoode. Ee
MamemamuyecKue c80lUcmad
Tema 11.7. Pemenue 3agau. | Coaepxanue yaeOHOTO Marepuaia
Jlorapugmer. Jlorapudmudeckas GyHkius. Penmenue npoctedmmx jorapuMUIECKUX ypaBHEHUIH
Jlorapudmuueckas pynxuus | Konrpoabnas padora Ne 10 2
Pa3nen 12. MHoxecTBA. 12 OK-01, OK-02, OK-
DJ1eMeHTBI Teopuu rpados 03,
OK-04, OK-05, OK-
Tema 12.1. MHOXecTBa Cogepxanue yueOHOTO MaTepuaa 06,
ITonsitue MuosxectBa. IlogmuoxxecTBo. Onepannn ¢ MHOKECTBaMHU OK-07, 1}1;—1.2, TIK-
Komb6uHupoBaHHO€ 3aHsTHE 2 -

Tema 12.2

IIpo¢eccnoHaILHO-OPHEHTHPOBAHHOE COJIeP:KaHMe (COepKaHNe MPUKJIATHOTO
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Omneparyu ¢ MHOXXECTBAaMH | MOJAYJIS1) [K-2.2, IK 2.3, TIK-
Omeparuu ¢ MHOKECTBaMH. PellieHre mprKIa HbIX 33129 2.4,
[MpakTHyecKoe 3aHATHE 4 IIK-2.5, TIK-3.1, [TK-
Ilpakmuueckasn paooma Ne 34 Onepayuu c muodxcecmeamu. Pewenue npuxiaouvix 3.2
3a0ay
Tema 12.3. I'padsr Copepxanue yueOHOro MaTepuaina
[onsitue rpada. CesizHbIA Tpad, AepeBo, HUKI rpad Ha TUIOCKOCTH
I[IpakTuyeckas paboTa 4
IMpakTuueckas padora Ne 35 [Nousitue rpada. CesazHsIif rpad, aepeBo, UK rpad Ha
TUTOCKOCTH
IpakTuueckas padora Ne 36 [lousitue rpada. CsazHsIii rpad, AepeBo, UK rpad Ha
TUIOCKOCTH
Tema 12.4. Pemnenne 3amau. | Copeprkanue yueOHOTo Marepuasia
MmuoxectBa, I'pappl u ux Omnepannu ¢ MHOkecTBaMu. ONUCaHWE pEATbHBIX CHUTYAIMid C IMOMOIIBI0 MHOKECTB.
MIPUMEHEHHE [Tpumenenne rpadoB K pemIeHHIO 3a/1a4
KonTpoabnas paGora Ne 11 2
Paszen 13. DiiemeHThI 24 OK-01, OK-02,
KOMOMHATOPHKH, OK-03,
CTATHCTHKH H TeopuH OK-04, OK-05,
BepOSITHOCTEH OK-07,
Tema 13.1. OcHoBHbIE Copepxanue yueOHOro MaTepuaa [IK-1.3. [IK-1.4
HOHATHS KOMOMHATOPUKH ITepecTaHOBKH, pa3MELIEHHs, COUETAHMS. lH’K- o
KomOuaMpoBaHHOE 3aHATHE. 2 2.2, TIK 2.3, TIK-
Tema  13.2.  CoOwitre, | Comepxkanue yueOHOTO Marepuasia 24,
BEPOSITHOCTh coObITus. | COBMECTHBIC U HECOBMECTHBIC COOBITHS. TeopeMbl O BEPOSTHOCTH CYMMBbI COOBITHIA. [IK-2.5, TIK-3.2
CnoxeHue M yMHOXEHHUE | YCIIOBHAS BEPOSITHOCTh. 3aBUCUMBIE M HE3aBUCUMBIE COOBITHS. TE€OpEMBI O BEPOSTHOCTH
BEPOSITHOCTEH MIPOU3BEACHUS COOBITHIA.
KomOuaMpoBaHHOE 3aHITHE 6
Tema 13.3. BepositHocts B | [IpodeccnoHa bHO-OpHEHTHPOBAHHOE COePKaHUeE (ComepKaHue MPUKJIATHOT O
poQecCHOHATBHBIX MOJLYJIsl)
3a/1ayax OTHOCHUTENbHAS YacTOTa COOBITUS, CBOMCTBO ee ycToWuuBocTH. CTaTHCTHYECKOe
ornpeeneHue BeposiTHocTH. OLieHKa BEPOSITHOCTH COOBITHS
[IpakTudeckoe 3aHsTHE 4

Ilpakmuueckaa paboma Ne 37 Omuocumenvhas yacmoma coObIMuUs, CEOUCMBO ee
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yemotiyusocmu. Cmamucmuueckoe onpedenenue seposmuocmu. Oyenka 8eposmHocmu
cobvimus
Ilpakmuueckan paboma Ne 38 Ommuocumenvhas wacmoma coObImMus, CE8OUCMBO ee
yemouiyusocmu. Cmamucmuueckoe onpedenenue eepossmuocmu. Oyenka 6eposmHocmu
cobbImus

Tema 13.4. JluckperHas
Ciy4yaliHas BEJIMYMHA, 3aKOH
ee pacrnpeeeHus

Conepsxanue yaeOHOTO MaTepuasa

Bunel ciaydaiinbix BenuuuH. OnpesesieHue TUCKPETHOW CilydallHON BEIWYHMHBI. 3aKOH
pacnpeeneHusi AMCKPETHOM CIIy4yalHOW BEIUYUHBI. E€ 4iCIIOBbIE XapaKTEPUCTUKHU

KomMOunupoBanHoe 3aHsTHE 2
Tema 13.5. 3agaun Conepsxanue yaeOHOTO MaTepuasa
MaTeMaTHIeCKOM Bapuarmonnstit ps1. [lonmuron gactot urucrorpamma. CTaTHCTHIECKHAE XapaKTEPUCTUKA
CTaTUCTHKH psiza HaOJIF0TaeMbIX JAHHBIX
KombOunmnpoBanHoe 3aHsTHE 4
Tema 13.6. CocraBienue IIpogeccoHAILHO-OPHEHTHUPOBAHHOE  COJAep:KaHMe (CoAepkaHUe MPHKJIIATHOIO
TaOHII ¥ TUarpamMM Ha MOJ1YJIfA)
MIPAKTUKE [TepBuunas 00pabOTKa CTATHCTUYCCKUX JAHHBIX. [ padudeckoe WX MpeJCTaBICHHE.
HaxoxaeHue cpeTHuX XxapakTepUCTHK, HAOII0AaeMbIX JTaHHBIX
[IpakTUYecKoE 3aHATHE 4
Ilpakmuueckaa paooma Ne 39 Ilepsuunas oOpabomka cmamucmuyeckux OAHHBIX.
I'paguueckoe ux  npeocmasnenue. Haxoocoenue  cpednHux — xapaxmepucmux,
Habn00aemvlx OaHHbIX
Ilpakmuueckaa paooma Ne 40 I[lepsuunas obpabomka cmamucmuyeckux OAHHBIX.
I'paguueckoe ux  npeocmasnenue. Haxoocoenue  cpednHux — xapaxmepucmux,
Hab1100aemvlx OGHHbIX
Tema 13.7. Pemenne 3anau. | Comeprkanue yueOHOTO MaTepuaia
OneMeHTbl KOMOMHATOPUKY, | DiieMeHThl KoOMOUHATOPUKH. COOBITHE, BEPOSATHOCTD COObITHS. CIIOKCHHUE U YMHOKEHHE
CTaTUCTUKH U TEOPHU BEPOSATHOCTEM
BEPOATHOCTEH Kontposabnas padora Ne 12 2
Pa3znen 14. YpaBHenus u 32

HEPABEHCTBA

Tema 14.1. PaBHOCHIBHOCTE
YpaBHEHUH U HEPaBEHCTB.

Cogepxanue yueOHOTO MaTepuaa

PaBHOCHIIBHOCTH ypaBHeHI/Iﬁ U HCEPABCHCTB. OHpeI[eJ'IeHI/ISI. OCHOBHEIE TCOPEMEIL
PAaBHOCHUJIBHBIX TICPEXO0JaX B YPABHCHHAX M HCPABCHCTBAX. O6H_[I/IC MCTOJAbI PCHICHUS
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OO11re METOAbI peleHus

yYpaBHEHUI: MIEPEX0/I OT paBEHCTBA QYHKIUN K PAaBEHCTBY apryMEHTOB JIJIS MOHOTOHHBIX
(GYHKIMI, METOJ pa3lioKEeHUS Ha MHOXKUTEH, METOJ BBEICHUS HOBOU IMEPEMEHHOM,
(GyHKIMOHATBLHO-TpadHUECKUIl METOT

KoMOuHupoBaHHOE 3aHsITHE

Tema 14.2. TI'pacduaeckuii

Coneprxkanue yaeOHOTO MaTepuasa

METOJI PELICHUsl ypaBHEHUM,
HEPaBEHCTB

OO01ue MeTo/bl pellieHHs] HEPAaBEHCTB: NEPEX0] OT CpaBHEHUS 3HAYEHMH (PYHKIUN K
CpaBHEHHMIO 3HAYEHUIH apryMEHTOB JJIsi MOHOTOHHBIX (DYHKIMH, METOJ WHTEPBAJIOB,
¢byHkunoHanpHO-Tpaduueckuii Meron. ['padmueckuii MeTon pemieHus ypaBHEHHHA |
HEpaBEHCTB

KombunmnpoBanHoe 3aHsTHE

Tema 14.3. YpaBHeHus u

Coneprxanue yaeOHOTO MaTepuasa

HCpPaBCHCTBA C MOYJIEM

Onpenenenne moayns. PackpeiTue Monyns no onpezaenenuto. Ilpocreiimume ypaBHeHuUs
U HepaBeHCTBa ¢ MoayneM. lIpuMeHeHne paBHOCHIIBHBIX MEPEXOJ0B B ONpEAEICHHBIX
TUTIAX YPAaBHEHUN U HEPABEHCTB C MOJIyJIEM

KombunnpoBanHoe 3aHsTHE

Tema 14.4. YpaBHEeHUs U

Coneprxanue y4eOHOTO Marepraa

HEpaBEHCTBA C TTapaMeTpaMHu

3HaKOMCTBO ¢ mapameTpoM. [IpocTelinme ypaBHEHHS] 1 HEPABEHCTBA C MapaMeTPOM

KomOunmnpoBanHoe 3aHsTHE

Tema 14.5. CocraBineHue u
pelieHue

IIpodeccuoHANBHO-OPUEHTHPOBAHHOE COJIePKaHUE (COepPKaHMe PUKIIATHOTO
MO/1YJIs1)

HpO(beCCI/IOHaJ'II)HI)IX 3aa4 C

Pemenne TekCcTOBBIX 3aJa4 HpO(l)eCCI/IOHaJ'IBHOl"O COZCPKaHUA

MOMOIIBIO0 YpaBHEHUN

[IpakTudeckue 3aHsTHS

Ilpakmuueckaa paboma Ne 41 Pewenue mexkcmosvix 3a0au Npo@eccuoHaIbHO20,
cooepoicanus

Ilpakmuueckan padoma Ne 42 Pewenue mekcmogvlx 3a0ay NpogpeccuoHarbHO20
cooepoicanus

Ilpakmuueckan padoma Ne 43 Pewenue mekcmogvlx 3a0ay NpogpeccuoHarbHo2o
cooepoicanus

Ilpakmuueckaa paboma Ne 44 Pewenue meKkcmogvix 3a0a4 npogeccuoHanbHoo,
COO0ePHCAHUS

Tema 14.6. Pemienue 3anau.

Cogepxanue yueOHOTO MaTepuaa

YPaBHCHI/IH 1 HECpPABCHCTBA

OOuie MeTonpl pelieHUs ypaBHEHUI. YpaBHEHHsS M HEPaBEHCTBA C MOJAYJEM U C
napameTpamMu

OK-01, OK-02,
OK-03,
OK-04, OK-05,
OK-07,
[1K-1.3, [1IK-1.4,
K-

2.2, 11K 2.3, TIK-
2.4,
[1K-2.5, TIK-
3.2
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IIpakTnueckas padora Ne 45

OOme MeTonpl pelieHus] ypaBHEHUI. YpaBHEHHS W HEPAaBEHCTBA C MOJYJEM U C 2
napamMeTpamu.
IMpome:kyTounasi arrectanus (JK3aMeH) 6
Bcero: \ 340




3. YcJ10BHS peau3anuy NporpaMmmbl 0011e00pa3oBaTeIbHOM U CHUIITTHHBI

3.1. Jlas peaau3zauMud NpPOrpaMMbl JUCHUIUIMHBI JO/LKHBI  OBITH
NpeayCMOTPEHBI cJieAylue crenquaJbHble OMelleHns :

Peanuzanus nporpamMmbl JUCHUIUIMHBL TpeOyeT Haduuusg yuyeOHOro KaOuHeTa
MaremaTuku. OO0opynoBaHue yueOHOro KabuHeTa:

- TI0CaJI0YHbIE MECTA MO KOJIMYECTBY O0YHarOIMINXCS;

- pabouyee MecTO penogaBaTess;

- KOMIUIEKT Y4eOHO-HaIJISIIHBIX TOCOOU;

- KOMIUIEKT JIEKTPOHHBIX BUACOMATEPHAIIOB;

- 3aJlaHud JUIsl KOHTPOJIBHBIX padoT;

- 1mpodeccroHaIbHO OPUEHTUPOBAHHBIE 33/1aHNUS;

- MaTepualibl 3K3aMeHa. TeXHUYEeCKUE CpeICTBA O0yUEHUs:

- TepCOHaJbHBIN KOMIIBIOTEP C JMIIEH3MOHHBIM POrpaMMHBIM
o0OecIIeueHUEM;

- TPOEKTOP C IKPAHOM.

3.2. UudopmanmonHoe odecneuyeHue 00ydeHust

1. HopMaTHBHO-paBOBbIE JOKYMEHTBI

1. ®enepanpnbiii 3akoH oT 29.12.2012 1. Ne 273-®3 «O6 obpa3oBaHuU B
Poccuiickoit @enepannmn» (B pea. @enepanbHoro 3akoHa ot 24.09.2022 N 371-03);

2. Ilpuka3z MunoOpuayku Poccum ot 17.05.2012 r. Ne 413 «O6 yTBepKaeHUH
denepanbHOTO  TOCYIAapCTBEHHOTO  00pa3oBaTEIBLHOTO  CPEIHEro  OOIIero
obpazoBanus» (B pea. [lpukaza Munnpocsemenns Poccun ot 12.08.2022 N 732);

3. ITlpuxaz Muno6pnayku Poccuu ot 14.06.2013 r. Ne 464 «OO6 yTBepx)aeHUU
[lopsinka opraHu3alMi M OCYIIECTBICHUS 00pa30BATENbHON JEATEIHHOCTH IO
o0pa3oBaTeIbHBIM IIPOTpaMMaM CpeaHero MpodecCHoHaIbHOTO O00pa30BaHUS
(mpekpamaet aeicreue ¢ 01.03.2023 1.);

4. Ilpukaz MunHuctepcTBa mnpocBenieHuss Poccuiickoir @Denepanu  OT
24.08.2022 No 762 «O06 ytBepxkaenuu Ilopsnka opraHuzanuui U OCYIICCTBICHHS
o0pa3oBaTeIbHON JEATEIBHOCTH 10 O0pa30oBaTEIbHBIM IpPOTrpaMMaM CPEIHETO
npodeccuonampHOro oopazoBanus» (Berymaer B crty ¢ 01.03.2023);

5. Ilpuxa3 Munnpocsemenuss Poccum ot 23.11.2022 Ne 1014 «O6
yTBEpKIeHUu GeaepasbHON 00pa3oBaTEIbHOM MPOrPaMMBbl  CPEIHET0 O0O0IIero
o0pa3oBaHUs».

2. OcCHOBHBIE NIeYATHbIE U3IAHUS

1. Maremaruka: anrebpa u Hadaa MaTEMAaTHYECKOTO aHAIN3a, TEOMETPHS IS
npodeccuii U CHenuanbHOCTEH CONMUATBbHO-DKOHOMHYECKOTO MpOuiIsi: y4eOHHK
JUTSL CTYJ. yupexnaeHuii cpen. npod. obpazoanus/ B.A. I'yces, C.I'. I'puropnes,
C.U. UBonruna. — M.: MU3narenbckuii eHTp «Akamemusy», 2017.

2. MaremaTuka: y9eOHUK IS CTyH. yUpexKACHH cper. mpod. oOpa3oBaHUs/
I'puropseB B.I1., Cabyposa T.H.— M.: U3narenbckuii neHt «Akagemus», 2020.

3. COopHMK 3amad Mo BBHICIIEH MaTeMaTwke: y4e0. ImocoOuWe i CTYy/I.
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yupexaeHuil cpea. npod. obpazosanusi/ I'puropseB B.II., CaOyposa T.H. — M.:
Mz narennscknii neHT «Akagemus», 2020.

4. Marematuka: yueOHuk/ bammakoB M.U.- 2-e uza., crep. - M: KHOPVYC,
2019. (Cpennee npodeccruoHanbHOE 00pa30BaHUE)

5. MaremaTtuka: anre6pa M Hayajla MaTEMaTHYECKOrO aHajau3a, reoMETpHs.
Anrebpa u Hauyana MaremaTudeckoro anamuza. 10-11 xmacc. Amumor IILA.,
Komsarun 10.M., TkaueBa M.B. u npyrue. - M: IIpocsewmenue, 2022.

6. MaremaTuka: anrebpa ¥ Hayajlla MaTeMaTHMYECKOro aHaiu3a, €OMETpHS.
I'eomerpus. 10-11 knacc. Aranacan JI.C., byry3oB B.®., Kagomues C.b. u npyrue.
- M: IIpocBenienue, 2022.

/. Marematuka: anreOpa 1 HayaJla MAaTeMaTUYECKOTO aHaau3a, reometrpusi. 10—
11 kaccel. Anrebpa v Hadasia MaTemMaTuyeckoro ananuza. B 2 4. Yacte 1: YueOuuk
JUISL ydaniuxcsi oOpa3oBaTeNibHBIX opraHuzanui (6a30BbI ypoBeHb)/MoOpIKOBUY
ATI., CemenoB ILB.; Yactp 2. 3amauyHuk i ydauuxcs 00pa3oBaTeNbHBIX
opranuzauuii (6a3oBbiii ypoBeHb)/ Mopakosuu A.I'. u apyrue; mon penakuuen
Mopakosnya A.I'. - M: Muemo3uHa, 2018.

8. MaremaTtuka: anreOpa W Hayajga MaTEMaTHYECKOrO aHajin3a, reoMETpHs.
Anrebpa u Havanma martematuueckoro ananmuza. 10 wmacc. Hukomsckuit C.M.,
[ToranoB M.K., PemietnukoB H.H. u apyrue. - M: [Ipocsenienue, 2021.

9. Marematuka: anrebpa ¥ Hayalla MaTeMaTHYECKOrO0 aHaIHW3a, F€OMETPHS.
Anrebpa u Hadanma matemMathueckoro ananmuza. 11 wmacc. Hukomsckuit C.M.,
IToranoB M.K., PemietnukoB H.H. u apyrue. - M: [IpocBenienue, 2021.

10. Maremaruka: anrebpa M Hadajla MaTeMAaTUYECKOTO aHalli3a, T'e€OMETpHS.
I'eometpusa.10-11 xmacc. Iloropemo A.B. Marematuka: anrebpa W Hadaja
MaTeMaTU4eCcKOro ananusa, reomerpus. ['eomerpud.10-11 knacc. IToropenos A.B. -
M: IIpocsemienue, 2019.

11. Maremaruka: anrebpa M Hadajla MaTeMAaTUYECKOTO aHallM3a, Te€OMETPHS.
I'eomerpus. 10 kmacc. AnexcanapoB A.Jl., Bepuep A.JL, Peokuxk B.M. - M:
IIpocenienue, 2021.

12. Maremaruka: anrebpa W Hadajla MaTeMAaTUYECKOTO aHalli3a, Te€OMETPHS.
I'eomerpus. 11 xnacc. AnekcangpoB A.Jl., Bepuep A.JL, Peokuxk B.U. - M:
IIpoceemnienue, 2021.

13. Maremaruka: anre6pa ¥ Hayajga MaTeMaTUYECKOTO aHaiu3a, reomerpus. 10
kiacc. Bepuep A.JL., Kapn A.I1. U3narensctBo "IIpocBemienue".

14. Maremartuka: anreOpa U Hadajga MaTEMaTHYECKOTO aHaiu3a, reomeTpus 11
kiacc. Bepuep A.JL., Kapn A.I1. U3narensctBo "[IpocBemenue".

15. Maremaruka: anrebpa W Havajla MaTeMAaTHYECKOTO aHain3a, TCOMETPHS.
AnreOpa U Haudana mMaTeMaTUyeckoro aHanuza (B 2 4actiax) (B 2 yactax). 10-11
kiacc. Yacte 1: Mopakosuu A.I'., CemenoB I1.B.; Hacte 2: Mopakosuu A.I'. u
npyrue; o peaakiueir Mopakosuua Al'. "MOLl MHEMO3MHA".

16. Maremaruka: anrebpa W Havajla MaTEeMAaTHYECKOTO aHaIW3a, TCOMETPHS.
Anre0Opa 1 Hauana MatemaTudeckoro anainusa. 10 kimacc. Mypasun I'.K., MypaBuna
O.B. UznarensctBO "[IpocBemenue".

17. Maremaruka: aiareOpa ¥ Hayajga MaTEMaTHYECKOrO aHaln3a, reOMETpusl.

AnreOpa 1 Hauana MaremaTudeckoro anainusa. 11 kmacc. Mypasun I'.K., MypaBuna
45



O.B. U3narensctBo "[IpocBenienue".

18. Maremaruka: anrebpa M Hadaja MaT€MAaTUYECKOIO aHallu3a, I'€OMETPHS.
I'eomerpus. 10 xmacc. CmumpHoB B.A., CwmupnoBa W.M. "H3narenbcTBO
"[Ipocsemenne".

19. Maremaruka: anrebpa M Hadaja MaTeMAaTUYECKOIO aHallM3a, I'€OMETpHS.
I'eomerpus. 11 xmacc. CmupHoB B.A., CwmumprHoBa W.M. MW3nartenscTBO
"[IpocBemenune".

20. Marematuka. ['eomerpus. 10 xmacc. Mep3nsik A.I'., Homuposckuit JI.A.,
Ilononcknii B.b., AAxup M.C.; nox penakumeit Ilomonsckoro B.E. U3partenscTBO
"IIpocBemienue".

21. Marematuka. ['eometpus. 11 kmacc. Mepsmsik A.I'., Homuposckuit J[.A.,
ITononckuii B.b., Axup M.C.; nox penakuuei [logonsckoro B.E. "M3narenbcTBO
"IIpocBemienune".

22. MaremaTuka: anrebpa ¥ Haudajla MaTEMaTUYeCKOro aHajin3a, T€OMETpUS.
Anrebpa u Havasia maremaTudeckoro anammsa. 10 kimacc. Bunenkun H.A.,MBamieB-
Mycatos O.C., IBapudypa C.U. "MOL] MHEMO3HNHA".

23. MaremaTuka: anrebpa ¥ Havajla MaTeMaTUYECKOro aHallu3a, T'eOMETpHs.
Anrebpa u Hauaja MatemaTudeckoro ananuza. 11 knacc. Bunenkun H. ., UBamies-
Mycatos O.C., IBapudypa C.U. "MUOILl MHEMO3UWHA»

3. DJIeKTPOHHBbIE U3IAHUS

1. Bcepoccuiickue nutepuer-oaummnuansl. - URL: https://online-olympiad.ru /
(mara ob6pamenus: 12.07.2022). - TekcT: 371€KTPOHHBIN.

2. EnuHas koiuiekuus HHQPPOBBIX oOpa3oBaTelbHBIX pecypcoB. - URL:
http://school- collection.edu.ru  (mata oOpamenus: 08.07.2022). - Tekcr:
BJICKTPOHHBIM.

3. Hudopmammonnas cucremMa «EIMHOE OKHO JOCTyma K 0Opa3oBaTelbHBIM
pecypcam». - URL: http://window.edu.ru/ (nara oopamenus: 02.07.2022). - Tekcr:
3JICKTPOHHBIM.

4. Hayunas snekrtponHas OmbOmmoreka (HOB). - URL: http://www.elibrary.ru
(mara obpamenus: 12.07.2022). - TekcT: 371eKTPOHHBIN.

5. OtkpeiThiii kOJIEIK. Marematuka. - URL: https://mathematics.ru / (mata
obpamenus: 08.06.2022). - TekcT: 31€KTPOHHBIH.

6. IloBropum maremartuky. - URL: http://www.mathteachers.narod.ru / (mara
obpamenus: 12.07.2022). - TekcT: 3J1€KTPOHHBIH.

7. CrpaBOYHHUK TIO MaTeMaTHKE IS IIKOJILHUKOB. - URL:
https://www.resolventa.ru/demo/demomath.htm / (mara obpamenus: 12.07.2022). -
TeKCT: 3EKTPOHHBIN.

8. Cpennss matematndeckas uHTepHeT mkona. - URL: http://www.bymath.net/
(mara obpamenus: 12.07.2022). - TekcT: 371€KTPOHHBIN.

9. ®enepanpHbiii  moptanm  «Poccumiickoe ~ oOpasoBaHHE». - URL:
http://www.edu.ru/ (mata oopamenwus: 02.07.2022). - TekcT: 2JIeKTPOHHBIH.
®enepanbHblii HEHTP HHPOPMAIMOHHO-00pa3oBaTenbHbIX pecypcoB. - URL:

http://fcior.edu.ru/ (mata oopamenus: 01.07.2022). - Tekct: 3IeKTPOHHBIH
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4. KoHTPOJIb M OLIeHKA pPe3YJIbTATOB 0CBOCHHS 0011e00pa30BaTeIbHOM
AUCHMITHHBI
KonTposb ¥ omeHka pe3yiabTaTOB OCBOCHUS  0O0II€00pa3oBaTEIbHON
JUCIMILTNHBI PACKPBIBAIOTCS Yepe3 AUCHUILIMHAPHBIC PE3yNbTAThl, HAIIPABICHHBIC
Ha (opMHpoBaHUE OOLIMX U MPO(PECCHOHATBHBIX KOMIIETEHUUH MO paslienaM u
TEMaM COJIepKaHusl yueOHOro MaTepuarna.

Oomas/ Pa3zpen/Tema Tun OIIEHOYHBIX
npodeccuoHaIbLHAasI MepONpUATHS
KOMIIETECHIIUSA
OK 01. Bwibupars P 1, Tema 1.1, 1.2, 1.3 TT-o/c?, 1.4, 1.5, TectupoBanue
CTHIOCOOBI peleHws 3a/1a9 1.6 YcTHBI ompoc
pohecCHOHAIbHON P 2, Temwr 2.1, 2.2, 2.3, 2.4, 2.5 TI-o/c, Maremaruueckuii
NEATEIbHOCTA 2.6 JIUKTAHT
MIPUMEHUTENBHO K P 3, Temsr 3.1, 3.2, 3.3 I1-o/c, 3.4 WNnuButyanbHast
pa3IMYHBIM KOHTEKCTaM P 4, Tembr 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, CaMOCTOATCIIbHAas

4.7 I1-o/c, 4.8, 4.9, 4.10, 4.11 pabora

P 5, Temrr 5.1, 5.2 [IpencraBnenue

P 6, Temu! 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, pe3yIbTaTOB

6.7, 6.8, 6.9, 6.10 IT-o/c, 6.11 MPAKTHYECKUX paboT

P 7, Temur 7.1, 7.2, 7.3, 7.4, 7.5, 7.6, 3amura TBOPYECKUX

7.7 Il-0/c,7.8,7.9, 7.10 II-o/c, 7.11, paboT

7.12,7.13,7.14, 7.15, 7.16, 7.17 3amunra

P 8, Tems 8.1, 8.2, 8.3, 8.4, 8.5 IT-o/c, WHIUBUTyaTbHBIX

8.6 MIPOCKTOB

P9, Temrr 9.1, 9.2, 9.3, 9.4, 95 Kontposbhas pabota

P 10, Temsr 10.1, 10.2, 10.3, 10.4 Brmonaenne

P11, Temsr 11.1, 11.2, 11.3, 11.4, 11.5, JK3aMEHAIIMOHHBIX

11.6 IT-o/c, 11.7 3aIaHui

P 12, Temnr 12.1, 12.2 II-o/c, 12.3,

12.4

P 13, Temm 13.1, 13.2, 13.3 Il-o/c,

13.4, 13.5, 13.6 IT-o/c, 13.7

P 14, Temur 14.1, 14.2, 14.3, 14.4, 14,5

IT-o/c, 14.6
OK 02. Ucnonp3oBars P 1, Tema 1.1, 1.2, 1.3 IT-o/c, 1.4, 1.5, TectupoBanue
CoBpeMeHHBIE Cpe/ICTBA 1.6 YCTHBIN Ompoc
MOKCKA, aHAJIN3a U P 2, Temnr 2.1, 2.2, 2.3, 2.4, 2.5 IT-o/c, Maremarndeckuii
HWHTEPIpETaIIN 2.6 JIUKTAHT
nHpopmarmu, u P 3, Temsr 3.1, 3.2, 3.3 I1-0/c, 3.4 WnauBuyanbHast
nH(pOpMAIMOHHBIC P 4, Temnr 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, CcaMOCTOSTEIbHAS
TEXHOJIOTHH IS 4.7 I1-o0/c, 4.8, 4.9, 4.10, 4.11 pabora
BBIIIOJIHEHYS 3a1a4 P5, Temsr 5.1, 5.2 [IpencraBnenue
pohecCHOHABHOM P 6, Temn! 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, pe3yNIbTaTOB
eATENLHOCTH 6.7, 6.8, 6.9, 6.10 IT-o/c, 6.11 MPAKTHYECKUX paboT

P 7, Temnm 7.1, 7.2, 7.3, 7.4, 7.5, 7.6, 3amura  TBOPYECKHUX

7.7 Il-0/c,7.8,7.9, 7.10 II-o/c, 7.11, pabot

7.12,7.13, 7.14, 7.15, 7.16, 7.17 3amura

P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5 IT-o/c, WHIUBUYaTbHBIX

8.6 MIPOEKTOB

P9, Temsr 9.1, 9.2,9.3,9.4, 95 KonTtponsHas pabota

UIpopeccuonanvroe-opuenmuposanoe cooeparcarue

47




P 10, Temsr 10.1, 10.2, 10.3, 10.4 Brimnosinenue

P11, Temsr 11.1, 11.2, 11.3, 11.4, 11.5, | sK3aMeHAIIMOHHBIX

11.6 IT-o/c, 11.7 3aJaHui

P 12, Temwsr 12.1, 12.2 Il-o/c, 12.3,

12.4

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

13.4, 13.5, 13.6 IT-o/c, 13.7

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

IT-o/c, 14.6
OK 03. I'LltarupoBats u P 1, Tema 1.1, 1.2, 1.3 TT-o/c, 1.4, 1.5, | TecrupoBanue
peann3oBbIBaTh coOcTBeHHOE | 1.6 VYeTHBI o1poc
npodeccuoHaIbHOE U P 2, Temsr 2.1, 2.2, 2.3, 2.4, 2.5 II-o/c, | Maremarndeckuii
JIMYHOCTHOE PAa3BUTHE, 2.6 JTUKTaHT
HpeIIPUHUMATENBCKYIO P 3, Temnr 3.1, 3.2, 3.3 I1-o/c, 3.4 NunuBuayansHas
JIeSITEILHOCTD B P 4, Temur 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, | caMmocTosTENBHAS
HpO(bGCCPIOHEU'IBHOfI c(i)epe’ 4.7 IT-o/c, 4.8, 4.9, 4.10, 4.11 pa60Ta
UCIIOJIL30BATh 3HAHUM 110 P 5, Tembr 51, 5.2 HpCI[CTaBJ'IeHI/Ie
CbI/IHaHCOBOI\/'I rPaMOTHOCTH B P 6, TeMpr 61, 62, 63, 64, 65, 66, PE3yIbTaTOB

PA3INYHBIX ) KU3HCHHBIX
CUTyalusax

6.7,6.8, 6.9, 6.10 IT-o/c, 6.11
P 7, Temnt 7.1, 7.2, 7.3, 7.4, 7.5, 7.6,

MPAKTUYECKUX paboT
3anmra TBOPUYECKUX

7.7 TI-0/c,7.8,7.9, 7.10 II-o/c, 7.11, | pabGot

7.12,7.13,7.14, 7.15, 7.16, 7.17 3amura

P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5 [1-o/c, | WHIUBUAYATEHBIX

8.6 MIPOEKTOB

P9, Temrr 9.1, 9.2, 9.3, 9.4, 95 Kontposbhas paboTa

P 10, Temsr 10.1, 10.2, 10.3, 10.4 Brmomaenne

P11, Temsr 11.1,11.2,11.3, 11.4, 11.5, | sx3aMeHaIMOHHBIX

11.6 IT-o/c, 11.7 3aIaHui

P 12, Temn 12.1, 12.2 Il-o/c, 12.3,

12.4

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

13.4,13.5, 13.6 IT-o/c, 13.7

P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14,5

IT-o/c, 14.6
OK 04. 5ddexruBHO P 1, Tema 1.1, 1.2, 1.3 IT-o/c, 1.4, 1.5, | TectupoBanue
B3aMMOJEHCTBOBATEL U 1.6 YcTHbI onpoc
paboTath B KOJUICKTUBE U P 2, Temnt 2.1, 2.2, 2.3, 2.4, 2.5 I1-o/c, | Maremaruyeckuii
KOMAaHJIEe 2.6 JIUKTAHT

P 3, Temsr 3.1, 3.2, 3.3 I1-0/c, 3.4 WnauBuyanbHast

P 4, Temnr 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, | camocTosTEILHAS

4.7 I1-o0/c, 4.8, 4.9, 4.10, 4.11 pabora

P5, Temsr 5.1, 5.2 [IpencraBnenue

P 6, Temn 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, | pe3ynpTaToB

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

P 7, Temnm 7.1, 7.2, 7.3, 7.4, 7.5, 7.6,
7.7 Il-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 IT-o/c,
8.6

P9, Temr1 9.1, 9.2, 9.3, 9.4, 95

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P11, Temsr 11.1, 11.2, 11.3, 11.4, 11.5,

MPaKTUYECKUX paboT
3aiura TBOPYECKUX
pabot

3amura
WHIUBUYaTbHBIX
IIPOEKTOB
KonTpomnbnas pabora
Brimonnenne
SK3aMEHAIIMOHHBIX
3aJaHuM

48




11.6 IT-o/c, 11.7

P 12, Temwsr 12.1, 12.2 Il-o/c, 12.3,
12.4

P 13, Temsr 13.1, 13.2, 13.3 IT-o/c,
13.4, 13.5, 13.6 IT-o/c, 13.7

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

OK 05. Ocymectiste yetayto| P 1, Tema 1.1, 1.2, 1.3 I1-o/c, 1.4, 1.5, | TectupoBanue
U IUCbMEHHYIO 1.6 VYcTHBIi onpoc
KOMMYHHKAITUIO Ha P 2, Temsr 2.1, 2.2, 2.3, 2.4, 2.5 II-o/c, | Maremarndeckuii
TOCYIapCTBEHHOM SI3BIKE 2.6 JTUKTAHT
Poccuiickoit Memepauu ¢ P 3, Temsr 3.1, 3.2, 3.3 I1-0/c, 3.4 NunuBuayansHas
yUeTOM 0COOEHHOCTEH P 4, Temur 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, | caMmocTosTENBHAS
colansHoro U KynsTyproro | 4.7 11-o/c, 4.8, 4.9, 4.10, 4.11 pabora
KOHTEKCTa P5, Temr 5.1, 5.2 [IpencraBnenue
P 6, Temsr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, | pe3ympTaToB
6.7, 6.8, 6.9, 6.10 IT-o/c, 6.11 MPAKTHYECKUX paboT
P 7, Temmr 7.1, 7.2, 7.3, 7.4, 7.5, 7.6, | 3ammura TBOPYECCKHUX
7.7 TI-0/c,7.8,7.9, 7.10 II-o/c, 7.11, | pabGot
7.12,7.13, 7.14, 7.15, 7.16, 7.17 3amura
P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5 [1-o/c, | WHIUBUAYATLHBIX
8.6 MIPOEKTOB
P9, Temsr 9.1, 9.2, 9.3,9.4, 95 Kontposbhas pabota
P 10, Temsr 10.1, 10.2, 10.3, 10.4 Brinonnenue
P11, Temsr 11.1, 11.2, 11.3, 11.4, 11.5, | sk3aMeHaAIMOHHBIX
11.6 IT-o/c, 11.7 3aMaHui
P 12, Temn 12.1, 12.2 Il-o/c, 12.3,
12.4
P 13, Temm 13.1, 13.2, 13.3 Il-o/c,
13.4,13.5, 13.6 IT-o/c, 13.7
P 14, Temsr 14.1, 14.2, 14.3, 14.4, 145
IT-o/c, 14.6
OK 06. ITposiByiATH P 1, Tema 1.1, 1.2, 1.3 IT-o/c, 1.4, 1.5, | TectupoBanue
IPaXJIaHCKO-TIaTPHOTHYCCKYIO | 1.6 YcTHBIH onpoc
no3uimio, neMoncrpuposars | P 6, Temsr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, | Martemaruueckuii
OCO3HAHHOE IOBEIECHUE HA 6.7, 6.8, 6.9, 6.10 IT-o/c, 6.11 JIIUKTAHT
OCHOBE TPaJIUITUOHHBIX P 7, Temn 7.1, 7.2, 7.3, 7.4, 7.5, 7.6, | UnnuBuayanpHas
00I1I€YET0OBEYECKUX 7.7 Il-0/c,7.8,7.9, 7.10 II-o/c, 7.11, | camocTrosATeIbHAas
HeHHOCTCﬁ, B TOM 4YHCIIE C 712, 713, 714, 715, 716, 7.17 pa60Ta
Y4eTOM FrapMOHH3ALUN P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5 I1-o/c, | IlpeacraBnenue
MEKHAIIMOHAILHBIX M 8.6 pe3yapTaToOB
MEXPEIUTHO3HBIX OTHOHIGHI/IP'I, P 14, Temnl 141, 142, 143, 144, 145 MMPAKTUYICCKUX pa6OT
MPUMEHSATH CTAHAAPTHI H‘O/C, 14.6 3aIlII/ITa TBOPUYCCKUX
AHTUKOPPYIILIMOHHOTO padort
HOBEJICHUS amura
WHMBUTyaTbHBIX
MIPOEKTOB
KonTpomnbnas pabora
Bremoanenue
9K3aMeHAaIMOHHBIX
3a7JaHuMn
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OK 07. CogeiicTBOBaThL P1, Tema 1.1, 1.2, 1.3 I1-o/c, 1.4, TectupoBanue
COXpPaHEHHIO OKpYXKarolen 1516 VYcTHbIl onpoc
cpenbl, pecypcocoepexennto, | P 2, Temsr 2.1, 2.2, 2.3, 2.4, 2.5 Il-o/c, | Maremarudeckuit
MPUMEHATH 3HAHUS 00 2.6 JUKTaHT
M3MEHEHHUH KJIMMara, P 3, Temsr 3.1, 3.2, 3.3 I1-o/c, 3.4 WNuuButyanbHast
NPHHIMIE GEPEKITUBOTO P 4, Temnr 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, | camocrosTenbHas
MIPOU3BO/ICTBA, 3(1)(1)@1(1‘1/1]31{0 4.7 I1-0/c, 4.8, 4.9, 4.10, 4.11 pa60Ta
neiicTBOBaTh B upe3Bbiuaitnbix | P 5, Temsr 5.1, 5.2 [Ipencrasienue
CHTYaIHsIX P 6, Temsr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, | pe3ynbTaToB
6.7, 6.8, 6.9, 6.10 IT-o/c, 6.11 MPAKTHYECKUX paboT
P 7, Temm 7.1, 7.2, 7.3, 7.4, 7.5, 7.6, | 3ammura TBOPYCCKHUX
7.7 TI-0/c,7.8,7.9, 7.10 II-o/c, 7.11, | pabGot
7.12,7.13, 7.14, 7.15, 7.16, 7.17 3amura
P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5 I1-o/c, | MHIUBUIYATHHBIX
8.6 MIPOEKTOB
P9, Tems: 9.1, 9.2, 9.3, 9.4, 9.5 Kontposbhas pabota
P 10, Temsr 10.1, 10.2, 10.3, 10.4 Brinosinenue
P11, Temsr 11.1, 11.2, 11.3, 11.4, 11.5, | sK3aMeHAIIMOHHBIX
11.6 IT-o/c, 11.7 3aJaHUI
P 12, Temsr 12.1, 12.2 II-o/c, 12.3,
12.4
P 13, Temsr 13.1, 13.2, 13.3 IT-o/c,
13.4, 13.5, 13.6 IT-o/c, 13.7
P 14, Temur 14.1, 14.2, 14.3, 14.4, 145
IT-o/c, 14.6
IIK 1.1. Aranu3upoBath P1, Temall, 1.2,1.3,14,151.6,1.7 | TectupoBanue
TpeOOBaHUS TEXHUIECKOTO P4, Temn 4.1,4.2,4.3,4.4,4.5,4.6,4.7,| YcTHbI# onpoc
3aaHud Ha 4.8,4.9, 4.10,4.11 MaremarndecKkuii
npoektupoBanue mupposix | P 6, Tems 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7,| mukranT
CHUCTEM. 6.8, 6.9, 6.10, 6.11 NuauBuyansHas
P 8, Temr1 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 CaMOCTOSTEIbHAS
P 14, Temnr 14.1, 14.2, 14.3, 14.4, 145, | pabGota
14.6 [IpencraBnenue
PE3YJIBTaTOB
MPaKTUYECKUX paboT
3ammuTa TBOPYECKUX
padot
3ammura
WH/IMBUTyaTbHBIX
MIPOCKTOB
KoHnTpospHas padora
Bremoanenue
9K3aMeHAaIMOHHBIX
3a7JaHum
I1K 1.2. PazpabatbsiBaTh P1,Temall,1.2 13,14,15,16,1.7 | TecrupoBanue
CXEMBbI IEKTPOHHBIX P2 Temn12.1,2.2,2.3,2.4,25,2.6 VYcTHBI onpoc
YCTPONCTB Ha OCHOBE P 3, Temr 3.1, 3.2, 3.3, 34 MareMaTn4ecKuii
WHTErpanbHbIX cxeM pazHoit | P 7, Temwr 7.1, 7.2, 7.3, 7.4, 7.5, 7.6, 7.7| AUKTaHT
CTENEHU UHTErPalllH B MM-0/c,7.8,7.9, 7.10, 7.11, 7.12, 7.13, | WumuBuayambHas
COOTBETCTBHH C 7.14,7.15,7.16, 7.17 caMoCTOsTeIbHas
TEXHUYECKUM 3aJaHUEM. P12, Temsr 12.1, 12.2,12.3, 12.4 pabota
[IpencraBinenue
pE3yabTaTOB
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P 6, Temsn 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, | mpakTuyeckux pabor

6.7, 68, 69, 6.10 H'O/C, 6.11 3armmra TBOPYECKUX

18’68 Tewms! 8.1, 8.2, 8.3, 8.4, 8.5 IT-o/c, paGoT

P9, Tems: 9.1, 9.2, 9.3, 9.4, 9.5 3aura

P 10, Temsr 10.1, 10.2, 10.3, 10.4 HHAUBUAYAJIBHBIX

P11, Temsr 11.1,11.2, 11.3, 11.4, 11.5, | IIPOCKTOB

11.6 IT-o/c, 11.7 KonTposbHas padora

P 13, Temsr 13.1, 13.2, 13.3 II-o/c, | Bemonnenue

134, 135, 13.6 H'O/C, 13.7 IK3aMEHAITMOHHBIX

P 14, Temnr 14.1, 14.2, 14.3, 14.4, 145 | 3ananmii

IT-o/c, 14.6
I1K 1.3. OdopmsTh P1,Temall,1.2 13,14,15,16,1.7 | TecrupoBanue
TEeXHUYECKYIO P 3, Temn 3.1,3.2,3.3, 3.4 Y CTHEIH 0mpoc
JTOKYMEHTALMIO Ha P4, Temsr 4.1, 42, 43, 4.4, 4.5, 46, 4.7, MartemaTnueckum
MIPOEKTUPYEMBIE YCTPOKUCTBA 4.8,4.9,4.10,4.11 AUKTaHT

P5, Temrr 5.1, 5.2 VI MBI Ty ATbHAS

P 6, Tems1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7,

6.8. 6.9, 6.10. 6.11 CaMOCTOSATEbHAS

P 7, Tems 7.1, 7.2, 7.3, 7.4, 7.5, 7.6, 7.7| Padora

IM-0/c,7.8,7.9, 7.10, 7.11, 7.12, 7.13, | IlpencraBnenue

7.14,7.15, 7.16, 7.17 PE3yNIBTaTOB

P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 MPAKTUYECKUX pa60T

P9, Tems1 9.1,9.2,9.3,9.49.5
P 10, Temsr 10.1, 10.2, 10.3, 10.4
P 11, Temnr 11.1, 11.2, 11.3, 11.4, 11.5,

3anuTa TBOPYECKUX
pabot

11.6, 11.7 Sampra

P12, Temsr 12.1, 12.2,12.3,12.4 MHIUBUTyaJIbHBIX

P 13, Temnr 13.1, 13.2, 13.3, 13.4, 13.5,| mpoekToB

13.6, 13.7 KonTponsHas paboTa

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

14.6 9K3aMEHAIIMOHHBIX

3aJaHAN

[1IK 1.4. BeinoiHsTh P1 Temall,1.2,1.3,14,15,61.6,1.7 | TectupoBanue
HPOTOTHIMPOBAHHUE P 3, Temrr 3.1, 3.2, 3.3, 3.4 VCTHBII ompoc
U(PPOBBIX CHCTEM, B TOM P4, Temsr4.1,4.2,4.3,4.4,4.5,4.6, 4.7, | Maremarnueckuii
qHcie, ¢ IPUMCHCHUEM 4.8,4.9,4.10,4.11 JTMKTaHT

P5, Temr1 5.1, 5.2
BUPTYaJIbHBIX CPEJICTB. P 6, Tembi 6.1, 6.2, 6.3, 6.4. 6.5, 6.6, 6.7, WuuBuyanpHas

68, 69, 610, 6.11 CaMOCTOATECIIbHAA

P 8, Temn 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 pabora

P9, Temnr 9.1, 9.2, 9.3, 9.4,9.5 [IpencraBnenue

P 10, Templ 101, 102, 103, 104 pE3yAbTaTOB

P 11, Temsr 11.1, 11.2, 11.3, 11.4, 11.5, NPAKTHUECKHX paboT

11.6,11.7

P 13, Temnr 13.1, 13.2, 13.3, 13.4, 13.5,
13.6, 13.7

P 14, Temn 14.1, 14.2, 14.3, 14.4, 14.5,
14.6

3amuTa TBOPYECKUX
pabor

3ammura
WHIUBUYaTbHBIX
MIPOEKTOB
KonTtponsHas pabota
Bremoanenue
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3K3aMCHAIINOHHBIX
3a1aHNN

IIK 2.1. IlpoextupoBars,
pa3pabaTbIBaTh M OTIAKUBATH

P1,Temall,1.213,14,15/16,17
P4, Temn14.1,4.2,4.3,4.4,45,4.6,4.7,
438,49, 4.10,4.11

TectupoBanue
VYeTHbIM onpoc

MPOrpaMMHBINA KOJ MOJYJIEHN Maremarnueckui
YIPABIIAIONIX TIPOPAMM. P 6, Tems1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7, KTAHT
6.8, 6.9, 6.10, 6.11
P8, Temsi 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 e
P9, Temer 9.1,9.2,9.3,9.49.5 CaMOCTOATCIIHAA
P 10, Temst 10.1, 10.2, 10.3, 10.4 pabota
P 11, Temsr 11.1, 11.2, 11.3, 11.4, 11.5, | Ilpencrasienue
11.6,11.7 pe3yabTaToOB
MPAKTHYECKUX padoT
3amura TBOPYECKUX
pabot
3amura
WHIUBUTyaTbHBIX
IPOEKTOB
KonTtposnpsHas pabota
Brimonnenne
DK3aMEHALIMOHHBIX
3aJaHnuN
[IK 2.2. Bnanets MeTO1aMu P1,Temall,1.2,13,14,15,1.6,1.7 | TectupoBanue
KOMaHTHOU pa3paboOTKH P2, Temnr 2.1,2.2,2.3,2.4,25,2.6 VeTHBIN onpoc
IIPOrPAMMHBIX IIPOAYKTOB. P 3, Temrr 3.1, 3.2, 3.3, 34 o
Porp porvE P4 Temmdl 4.2 43, 4.4, 45 4.6, 47, HaTeMamiieckii
4.8,4.9, 4.10,4.11 AMKTAHT
P 5, Temsi 5.1, 5.2 WupuBunyanbHast
P 6, Temr1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7,| camocrosTeiibHAsA
fi‘?’ %9’ 6'170’16'7% 73.74,75,76,77] ™
, Teme1 7.1, 7.2,7.3,7.4,7.5, 7.6, 7.
M-0/c,7.8.7.0, 710, 741, 7.12, 7.3, | [IPeActasieie
7.14,7.15, 7.16, 7.17 pe3y/IbTaToB
P8, Temrr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 NPAKTHYECKUX PAOOT
P9, Temn1 9.1,9.2,9.3,9.49.5 3ammuTa TBOPUYECKUX
P 10, Temsr 10.1, 10.2, 10.3, 10.4 paGot
P 11, Temsr 11.1, 11.2, 11.3, 11.4, 11.5, Sammta
11.6, 11.7
P 12, Temnr 12.1, 12.2, 12.3, 12.4 UHIIABAyaIbHBIX
P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5,| TPOEKTOB
13.6, 13.7 KontponsHas pabota
P 14, Temnr 14.1, 14.2, 14.3, 14.4, 145, | Bumonuenue
14.6 9K3aMEHAMOHHBIX
3a7JaHum
[1K 2.3. BeInoaHATh P2, Temnr 2.1, 2.2,2.3,2.4,25, 2.6 TectupoBanue
MHTETPaIUIo MOYyJIEH B P4, Temsr4.1,4.2,4.3,4.4,45,4.6,4.7,| YVcTublii omnpoc
aBJIAIOLIYIO IPOTPAMMY. 4.8,4.9,6 4.10,4.11 .
B G Tevui 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7, VaTemaTmccki
6.8, 6.9, 6.10, 6.11 JMKTAHT
P7, Tems 7.1, 7.2, 7.3, 7.4, 7.5, 7.6, 7.7| VHauBuyanbHas
IT-o0/c,7.8,7.9, 7.10, 7.11, 7.12, 7.13,| camocTtosTenbHas
7.14,7.15, 7.16, 7.17 paGota
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P8, Temr1 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P12, Temsr 12.1, 12.2,12.3, 12.4

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5,
13.6, 13.7

P 14, Temur 14.1, 14.2, 14.3, 14.4, 14.5,
14.6

IIpencrasienue
pe3ynbTaToB
NPAaKTUYECKUX PadOT
3amura

TBOPUYECKUX padboT

14.6

3amura
WHIMBUTyaIbHBIX
IPOCKTOB
KonTtposnpHas padora
Bremoanenue
JK3aMEHAIMOHHBIX
3aJaHun
[1K 2.4. TectupoBaTh P2, Temrr 2.1,2.2,2.3, 2.4, 2.5, 2.6 TectupoBanue
BEpU(PUIIMPOBATH BBITYCKU P4, Temn14.1,4.2,4.3,4.4,4.5,4.6,4.7,| Vcrabli onpoc
YTIPABIISIOIUX ITPOTPAMM. 438,49, 4.10,4.11 MaTeMaTHIeCKHit
P7 Temn 7.1,7.2,7.3,7.4,75,7.6,7.7
M-o0/c,7.8,7.9, 7.10, 7.11, 7.12, 7.3, | "<t
7.14,7.15,7.16, 7.17 MppBanyanbHad
P12, Temur 12.1,12.2, 12.3, 12.4 CaMOCTOATEIIbHAS
P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5,| pabora
13.6, 13.7 [IpencraBnenue
P 14, Temwr 14.1, 14.2, 14.3, 14.4, 14.5, | pe3ynbTaToB

MPaKTUYECKUX padboT
3anura TBOPUYECKUX
pabot

3amura
WHIUBUTyaTbHBIX
MTPOCKTOB
KonTposapHas padora
Brimonaenue
9K3aMeHAaIMOHHBIX
3aJaHAN

IIK 2.5. BrimoaaTE
YCTAaHOBKY M OOHOBJIIEHHE
BepcUid YIIPABJISIOIIUX
nporpamm (c y4eTOM
MHUTpaIuu - npu
HEO0OXOIUMOCTH).

P1 Temall,1.2,13,14,15,1.6,17
P2, Temnr 2.1, 2.2,2.3,2.4,25, 2.6

P 3, Temrr 3.1, 3.2, 3.3, 34

P4, Temn1 4.1,4.2,4.3,4.4,45,4.6,4.7,
4.8,4.9,4.10,4.11

P5, Temrr 5.1, 5.2

P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7,
6.8, 6.9, 6.10, 6.11

P7 Temm 7.1,7.2,7.3,7.4,75,7.6, 7.7
I1-0/¢,7.8,7.9, 7.10, 7.11, 7.12, 7.13,
7.14,7.15,7.16, 7.17

P 8, Temr1 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

P9, Temrr 9.1,9.2,9.3,9.4,9.5

P 10, Temb! 10.1, 10.2, 10.3, 10.4

P 11, Tembl 11.1, 11.2, 11.3, 11.4, 11.5,
11.6, 11.7

P12, Tembi 12.1,12.2,12.3, 12.4

P 13, Tembl 13.1, 13.2, 13.3, 13.4, 13.5,
13.6, 13.7

TectupoBanue Y cTHbIN
OIpoC
MaremaTndecKui
JUKTAHT
NunuBunyanpHas
caMOCTOSITEIbHAas
pabota IIpencraBnenue
pe3yNIbTaTOB
MPAKTHYECKUX paboT
3amuTa TBOPYECKUX
pabot 3amuTa
WHIUBUYaTbHBIX
MIPOEKTOB
KonTtponsHas pabota
Bremoanenue
9K3aMEHAIMOHHBIX
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P 14, Tembl 14.1, 14.2, 14.3, 14.4, 14.5, | 3anaHuii
14.6
IIK 3.1. ITpoBoauTH P1,Temall,1.2 13,14,15,16,1.7 | TecrupoBanue

KOHTPOJIb IIapaMeTpOB,

P2, Temr 2.1,2.2,2.3, 2.4, 2.5, 2.6
P 3, Temrr 3.1, 3.2, 3.3, 3.4

VYeTHBIM onpoc

AUAarHOCTUKY U MaremaTnaeckuii
BOCCTAHOBJICHME P7 Temn 7.1,7.2,7.3,7.4,75,7.6,7.7 HKTAHT
paboroenccosioors |55 ST T P TR T g
UM pOBLIX YCTPOTCTS P 12, Temer 12.1, 12.2, 12.3, 12.4 camocTosTeNbHast
KOMIIBIOTEPHBIX CUCTEM paboTa
1 KOMIIJICKCOB. HpCI[CTaBJ'IeHI/Ie
pe3yJIbTaToB
MPAKTHYECKUX padoT
3auTa TBOPYECKUX
pabot
3amura
I/IHI[I/IBI/I,Z[yaJ'IBHBIX
IPOEKTOB
KonTtposnpsHas pabota
Bremoanenne
OK3aMCHAITUOHHBIX
3aJaHnuN
TIK 3.2. IIposepsite | P 1, Tema 1.1,1.2,1.3,1.4,1.5,1.6,1.7 | TectupoBanue
paboTOCOCOOHOCTB, P4, Temn1 4.1,4.2,4.3,4.4,4.5,4.6,4.7,| Vcruslii onpoc
BBINOJIHATE OOHapyxeHue u | 4.8, 4.9, 4.10, 4.11 MaTeMaTHIeCKuii
YCTpaHATh nedexrsr | P 5, Temsr 5.1, 5.2
IPOrPaMMHOTO xoma | P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7, AUKTAHT
ympasmsiromux  nporpamm | 6.8, 6.9, 6.10, 6.11 NummBuyansHas
KoMmbioTepHbIX cucteM u | P 7, Temwr 7.1,7.2,7.3,7.4,7.5,7.6, 7.7| camocTosTEbHAS
KOMILIECKCOB. H'O/C,78,79, 710, 711, 712, 713, pa60Ta
7.14,7.15,7.16, 7.17 [IpexcraBieHue
P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Tembi 9.1,9.2, 9.3, 9.4,9.5 PESYIIPTATOR
P 10, Tems: 10.1, 10.2, 10.3, 10.4 NpaKTHIECKKX paboT

P 11, Temnr 11.1, 11.2, 11.3, 11.4, 11.5,
11.6,11.7

P12, Tems1 12.1,12.2,12.3,12.4

P 13, Temn 13.1, 13.2, 13.3, 13.4, 13.5,
13.6, 13.7

P 14, Temn 14.1, 14.2, 14.3, 14.4, 14.5,
14.6

3anura TBOPYECKUX
padot

3ammura
WNHauBuyanbHbIX
MIPOCKTOB
KonTpospHas pabora
Bremoanenue
9K3aMEHaIIMOHHBIX
3aJaHui
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