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[Tporpamma yuebnoi aucummiuael OQO/ly.04 MatemaTuka pa3paboTaHa B COOTBETCTBHH C
npukazoM MuHuctepcTBa oopasoBanus u Hayku Poccuiickoit denepanuu ot 17 mas 2012 roga
Ne 413 «O06 yrBepxneHun ¢enepaabHOro rocyJapCTBEHHOTO 00pa30BaTENbHOTO CTaHAAPTa
cpenHero oOmiero oO0pa3oBaHMsI(C M3MEHEHUSMU W JOIMOJHEHHUSMH) M 3apeTUCTPUPOBAHHBIM
MunucteperBoM toctuiu Poccuiickoit ®@enepaunn 7 urons 2012 roga (Perucrpanumonnsiii Ne
24480),B cOOTBETCTBHH C TpeOoBaHHUSIMH (efepaTbHOr0 roCyJapCTBEHHOTO 00pa30oBaTeIbHOTO
CTaHJapTa CpeaHero mpodeccuoHanbHOTro 00pa3oBanus no crenuaibHocty 15.02.19 CBapouHoe
NMPOU3BO/JCTBO, YTBEPKIeHHOr0 npukazoM Munoopuayku Poccuu ot 30.11.2023 N 907 (pen. ot
01.09.2022) "O6 yTBepx)acHIH (eIepalbHOTO TOCYIapCTBEHHOT'0 00pa30BaTEIbHOTO CTaHAapTa
cpenHero mnpodeccuoHanbHoro obpa3zoBaHuss 1o crneuuadbHocTH  15.02.19  CBapouHoe
npou3BoJACcTBO (3apeructpupoBaHo B Muniocre Poccum 29 nexabps 2023 r. N 76769), Ha
ocHoBanuu [lpumepHoit  paboueii mporpammbl  00IIE0O0pa30BATENbHON  AUCIMILTUHBI
MartemaTuka 111 poeCCHOHATIBHBIX 00pa30BaTeNbHBIX OpraHu3alyii, paspadorannoit ®I'OY
AIIO «MuctuTyT pazBuths NpodecCHOoHaIbHOr0 00pa3oBaHus»(0a30BbIil YpOBEHb, BapuaHT 1)
(mporokon Ne 14 ot 30.11.2022).

Opranuzanusa-pa3paboTyukK:
['ocynapcTBeHHOE OIOKETHOE TTpoheccnoHaIbHOE 00pa3oBaTebHOE YUpekaeHHe MOCKOBCKON
obnactu «CeprueBo-Ilocaackuit KOImemK»

ABTOp-pa3pabOTUHK:
SpocnaBueBa AnHa BacunbeBHa - mnpenogaBaresnb ['BIIOY MO «Ceprueso-Ilocanckuit
KOJUIE I
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1. O0mas xapakTepucTUKa padoueil mporpaMmMsbl 00111€00pa3oBaTeJIbHOMN
TUCHMILTHHBI «MaTeMaTuka»

1.1. Mecto MCUMIVIMHBI B  CTPYKType  mNpo¢ecCHOHAILHOIM
o0pa3oBarteabHoi mporpammbl CIIO:

O61meo6pazoBaTenbHas JTUCITUTUTHA «MaremaTuka» SIBIIICTCS
00s3aTeNIbHOW  YacThio  0OIIe00pa3oBaTENbHOIO  IIMKIA  00pa30oBaTeIbHOM
nporpammbl B cooTBeTcTBUU ¢ PI'OC crnenumansHoctn 15.02.19 Cpapounoe
MIPOU3BOJICTBO.

1.2. He.]'ll/l ! INIAHUPYEMBIC PE3YJIbTAaThI 0CBOCHUA NUCHUIIJIUHBI:

1.2.1. Heapb AuCUMIIHHBI

Conepxanue IPOrpaMMBbl o011eo0pazoBaTenbHON JVCHUTLIHBI
«MareMaTnka» HampaBJI€HO Ha JIOCTHKEHHE pE3yJIbTaTOB €€ W3Yy4YEHUs B
cootBercTBUM ¢ TpeboBanusiMu PI'OC COO c yuerom mnpodeccruoHaIbHOM
HarnpasyieHHocTH OI'OC CIIO.

1.2.2. Ilnanupyemble pe3yJbTaTbl OCBOCHUS  001Ieo0pa3oBaTeIbHOM
aacUIJIHBI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe ®PI'OC COO.

Oco0oe 3HaueHne JUCIUILIMHA UMeeT Iipu popMupoBanuu U pazsutun OK u
IK



O01mue KOMIeTeHIINHU

IInanupyemMsble pe3yJbTaThl 00yUeHHUs

Oo0mue

I[I/ICIII/II[.]'[I/IHapHLIe

OK 01 Bri6upats criocoOsr
[peLIeHuUs 3a1a4
podhecCHOHATBLHOM

e TeIbHOCTH
[PUMEHHUTETBHO

K pa3IMYHBIM KOHTEKCTaM

- TOTOBHOCTH K TPYIY,
MacTepCcTBa, TPYA0II00HE;
- TOTOBHOCTh K

OCO3HAHHE IICHHOCTH
aKTUBHOM  JICATCIBHOCTH
TEXHOJOTMYECKOM U COLMAIIbHOM HAIPaBJICHHOCTH,
CIIOCOOHOCTh ~ MHUIIMUPOBATh, IUIAHUPOBATH M
CaMOCTOATENIbHO BBIIOJIHATH TAKYIO AESTEIbHOCTD;

- HHTEpEC K Pa3IMYHbIM chepam nmpodeccuoHaIbHOMH]
ITeATEeIIbHOCTH,
OsBiagenue

IIO3HAaBaTCIbHBIMU IIGﬁCTBI/I?IMHI

YHUBEPCATHLHBIMH Y4eOHBIMH
a) 0a30BbIC JJOTUYECKUE JICHCTBHUS:

- CaMOCTOSITEIILHO bopMyIHpoBaTh u
AKTyalu3upoBaTh MpolieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

- YCTaHaBIMBATh CYIIECTBEHHBIH NPHU3HAK WIIHU
OCHOBaHUS IS CpaBHEHHS, KIacCU(DUKANNHA U
000OIICHHS;

- ONpeAeNATh  IeIu

MMapaMETPhl U KPUTCPHUU UX JOCTUIKCHUSA

JCATCIIBHOCTH, 3aJaBaTh
- BBIABJIATH 3aKOHOMCPHOCTH U IIPOTHUBOPCUUA B
PACCMATPUBACMBIX ABJICHUAX,

- BHOCUTH KOPPCKTUBLI B ACATCIIBHOCTDb, OLICHUBATDH
COOTBCTCTBUC PC3YJILTATOB LICJISIM, OICHHUBATH PUCKHU
[MOCJIEICTBUI ACATCIIBHOCTH,

- Pa3BHUBATh KPCATHUBHOC MBIINIJICHUC IMPU PCIICHUU

-BJIAJIETh METO/IAMHU JIOKA3aTENbCTB, AITOPUTMAMU PELICHUS
3asad; yMeHue (opMyIupoBaTh ONPEIEICHUS, aKCUOMBI 1
TEOPEMBI, IPUMEHSTH UX, IPOBOJUTH JI0KA3aTEIbHbIC
paccy’KIeHUs B XO/I€ PELICHUs 3aay;

- YMETh OIIEpPUPOBATh MOHATUAMU: CTEIIEHb YUCIIA, Jorapupm
U1CIIa; YMEHUE BBIIOJIHATH BHIYMCIICHUE 3HAUCHUN U
peoOpa30BaHus BBIPAKEHUH CO CTENEHAMU U JIorapudmamu,
peoOpa3oBanus IPOOHO-PALIMOHATIBHBIX BRIPAXKCHUH;

- YMETb OIIEPUPOBATh MOHATUSAMU: PALlUOHAIIBHBIE,

M ppalMOHATIbHBIE, TIOKa3aTeNIbHbIE, CTCIICHHbIE,
lTorapupmMHUIECcKue, TPUTOHOMETPUYECKIE YPAaBHEHHS U
HEpaBEHCTBA, X CHCTEMBI;

- YMETh OIEPUPOBATh MOHATUAMU: (GYHKIIUS, HETIPEPBIBHAS
(byHKLMSA, TPOU3BOIHAS, IEPBOOOPA3HAs, ONPEAEICHHBbIHI
WHTETpaJl; yMETh HAXOIUTh IPOU3BOAHBIE JIEMEHTAPHBIX
(byHKIMI, UCII0JIb3YS CIIPABOYHBIE MaTepUabl; UCCIIEOBATh B
[IPOCTEHIINX CITydasixX QYHKIMH HA MOHOTOHHOCTb, HAXOUTh
HauOOJIbIINME U HAMMEHbIINE 3HaYeHUsI (PYHKLINN; CTPOUTH
rpauKu MHOTOUYIEHOB C MCIIOJIb30BAaHUEM allapara
MaTEMaTUYECKOT0 aHAJIN3a; IPUMEHSATH IPOU3BOIHYIO IIpU
[PELLIEHNN 3a]a4 Ha JBM)KEHUE; pelIaTh PAKTUKO-
OPUEHTHPOBAHHBIE 321241 HAa HAUOOJIbIIINE U HAUMEHBIIINE
3HAYECHUS, HA HAX0X/IEHUE IIyTH, CKOPOCTH U YCKOPEHMUS;

- YMETh OIEPUPOBATh MOHATUAMU: PAallMOHANbHAS (PYHKLU,
Moka3areibHasi QYHKIMs, CTeIIeHHAs! PYHKIIHS,

PKU3HEHHBIX TIPOOIIEM

morapudmuueckas QyHKUIUS, TPUTOHOMETPUYECKHE (PYHKIINH,




0) 6a30BBIC UCCIICIOBATEIIbCKUE ICHCTBUSA:

- BJIaJIETh HABBIKAMU Y4EOHO-HCCIIEA0BATEIbCKOMN 1]
[IPOCKTHOI J1eATEIbHOCTH, HABBIKAMHU DPa3pelICHMUS]
po0em;

- BBUBIIATh NPUYMHHO-CJICJACTBEHHBIC CBS3U H
AKTyaJIM3UpOBaTh 3aJady, BBIIBUTATh THUIIOTE3y €€
[PEIICHN S, HAXOIUTh APTYMEHTHI IJIs I0Ka3aTeIbCTBA|
CBOMX YTBEPKJICHHIA, 5|

3a/laBaTh I[apaMeTpbl

KPUTEPUU PELLICHHUS;
- AHAIM3UPOBATH IIOJIyYEHHBIE B XOJ€ PELICHHUS]]
3a1a4d  pe3yJIbTaTbl, KPUTHYECKH OLEHUBATH UX|

JIOCTOBCPHOCTb, IIPOrHO3UPOBATL HU3MCHCHUC B
HOBBIX YCJIOBUAX;
-~ YMCTb IICPCHOCUTDH 3HAHUSA B ITO3HABATCIIBHYIO U

IIPAKTUYCCKYIO obOactu KHU3HCACATCIIbBHOCTH,

- yMETb MHTErpUpPOBaTb 3HAHUA U3 Pa3HbBIX
MpeAMETHBIX 00J1acTel;

- BBIIBUT'AaThb HOBBIC naeu, npez[naraTL
OpI/IFI/IHaHI)HI)IG IIoaAXO0abl N pemeHI/m;

)5 CIIOCOOHOCTD X HCIIOIL30BaHUsA B

MO3HABATEILHON U COLMAIbHOM IMPaKTUKE

oOpaTHbIe (YHKINN; YMEHHE CTPOUTH IpaUKu H3YUESHHBIX
(byHKIMH, UCTIONB30BATh TPAPUKH MPH U3YUEHUH MTPOLIECCOB U
3aBUCUMOCTEH, IPY PEIICHUH 3a/1a4 U3 APYTUX yueOHBIX
[IPEMETOB U 33aJ]a4 U3 PEeaIbHOM KHU3HU; BhIpaXaTh GopMyIaMu
3aBUCUMOCTH MEXJly BEJIUUYNHAMY;

- YMETh pelIaTh TEKCTOBBIE 331a4H Pa3HbIX TUIIOB (B TOM YHUCIIe
Ha MIPOLIEHTHI, O U YaCTH, Ha IBH)KEHUE, paboTy, CTOUMOCTh
TOBapOB U YCIYT, HAaJIOTH, 3a/1a4i U3 00JIaCTU yIpaBJICHUS
ITMYHBIMU ¥ CEMEHHBIMH (DMHAHCAMH ); COCTABIISITh BEIPAKEHUS,
YpaBHEHHUSI, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBHUIO 3a/1a4H,
MICCIIEI0BATh MTOJIy4EHHOE PELIEHUE U OLIEHUBATh
[IPaBOI0100HOCTh PE3YJIbTATOB;

- YMETh OIIEPUPOBATh MOHATUIMU: CpeaHee apu(PMETUUYECKOE,
MennaHa, HauOoJibliee U HauMEHbIlee 3HauUeHHs, pa3Max,
criepcus, CTaHAapTHOE OTKIIOHEHHWE YHUCIIOBOrO Habopa; yMeTh
M3BJIEKATh, UHTEPIIPETUPOBATh HH(POPMAIIHIO, TPEICTABICHHYIO B
Ta0nuIax, Ha JuarpaMMax, rpadukax, OTpakaroIlyro CBOMCTBa
[pEaSIbHBIX MTPOLIECCOB U SIBJICHUIL; MPEACTaBIATH HHPOPMALUIO C
[TOMOIIBIO TAaOJIUI] ¥ JUarpamMmm; UCCIe10BaTh CTAaTUCTUYECKUE
TaHHbIE, B TOM YHUCIIE C IPUMEHEHHEM IpaduecKuX METOA0B U
DIIEKTPOHHBIX CPEACTB;

- YMETb OIIEPUPOBATh MOHATUAMU: CIIyYallHbIM ONBIT U CIIy4alHOE
COOBITHE, BEPOSTHOCTH CIYYalHOTO COOBITHS; yMEHUE BHIUUCIIATH
BEPOSTHOCTH C UCIIOJIb30BAaHHEM I'papUueCKUX METOIOB;
[PUMEHSTH (POPMYJIBI CII0KEHUSI U YMHOXKEHHS BEPOSITHOCTEH,
KOMOMHATOPHBIE (PaKThl U (POPMYJIIBI IPU PELICHUH 3a/1a4;
OLICHUBATh BEPOSITHOCTH PEAIbHBIX COOBITHI; 3HAKOMCTBO CO
CIIy4ailHBIMU BEJIMYMHAMH; YMEHUE MPUBOAUTH IPUMEPHI




[POSIBJICHUS 3aKOHA OOJIBIINX YHCEI B IPUPOAHBIX U
OOIICCTBCHHEIX SIBIICHUSIX;

- YMETh OIEPUPOBATH MOHATHAMU: TOUKA, IPSIMasi, TNIOCKOCTb,
[IPOCTPAHCTBO, IBYTPAHHBIN Y01, CKPELMBAIOIIUECS MIPSIMBbIE,
[apajyIeIbHOCTh U MEPIEHAUKYIISIPHOCTD NMPSMBIX U IUNIOCKOCTEH,
YTOJI MEXKAY HPSMBIMHU, YTOJI MEXY IPSIMOM U INIOCKOCTBIO, Yol
MEXTy IUIOCKOCTSIMH, PACCTOSIHUE OT TOUKH JI0 INIOCKOCTH,
[PACCTOSIHUE MEXY MPSMBIMHU, PACCTOSTHHE MEKIY TUIOCKOCTSIMH;
YMEHHE HCIIONIb30BaTh MPH PELICHUHN 331a4 U3yYCHHBIEC (DaKThI U
TEOpEeMBbI IJIAHUMETPUH; YMEHHE OLIEHUBATh pa3Mepbl 00BHEKTOB
OKPY’KaIOLIETO MUPA;

- YMETh OIEPUPOBAThH MOHATUSIMU: MHOIOI'PaHHUK, CEUECHHE
MHOrOrpaHHMKa, Ky0, mapajuieJenunes, pusma, mupamuia,
(burypa 1 oBepXHOCTb BpalLllCHUs, LIMIIMH/IP, KOHYC, 11ap, chepa,
ceueHus! (pUrypsl BpallleHUs, IIIOCKOCTb, Kacaromascs cepsl,
[UTMHIPpA, KOHYCA, TUIOMIA/Ih IIOBEPXHOCTH MUPAMUIBI, IPH3MBI,
KOHYCa, IWINHPA, TUI0IIa1b chepbl, 00beM Kyoa,
MPSIMOYTOJIBHOTO MapajuIeenuIe/1a, TMPaMHIbI, TIPU3MBI,
[UIMHIpA, KOHYCa, Iapa; yMEHHe U300pakaTh MHOTOTPAaHHUKH H
[MOBEPXHOCTH BPAICHUs, UX CEUECHUS OT PyKH, C IOMOIIbIO
UEePTEKHBIX HHCTPYMEHTOB U 3JICKTPOHHBIX CPEACTB; YMEHUE
pacro3HaBaTh CHMMETPHIO B IPOCTPAHCTBE; YMEHUE
pacrio3HaBaTh MPaBUIbHbIE MHOTOTPAHHUKHY;

- YMETh OIEPUPOBATH MOHATUAMU: JIBHKEHHUE B TIPOCTPAHCTBE,
M0100HBIE PUTYPBI B IPOCTPAHCTBE; HCITOJIF30BATh OTHOIIICHHE
rioniaiel moBepxHocTed 1 00beMOB OJOOHBIX (GUTYp TpU

PEIICHUH 3a]1a4;




- YMETb BBIYUCIIATH TEOMETPUUYECKUE BEIUUUHBI (AJIMHA, YO,
rioniaib, 00bEM, MJIOLIA/Ab IOBEPXHOCTH ), UCTIONb3Y S
M3ydeHHBIC (JOPMYIIBI U METOBI;

- YMETb OIIEPUPOBATh MOHATUAMU: IIPSMOYTOJIbHAS CUCTEMA
KOOpJAMHAT, KOOPJAUHATHI TOUYKHU, BEKTOP, KOOPANHATBI BEKTOPA,
CKaJISIPHOE MPOM3BEIEHUE, YTOJI MEXIY BEKTOPAMH, CYMMa
BEKTOPOB, IPOM3BEICHUE BEKTOPA HAa YUCJIO; HAXOAUTH C
MMOMOIIIBIO U3YUEHHBIX (DOPMYJT KOOPIMHATHI CEPEIMHBI OTPE3Ka,
[PACCTOSIHUE MEXAY ABYMS TOUKAMU;

- YMETb BBIOMPATh MOAXOAIIMMN U3YUEHHBIA METO/ JIIsl PELICHUS
3aJauu, pacro3HaBaTh MaTeMaTHIECKUEe (PaKThl U
MaTeMaTHYeCKUe MOJAEIH B IPUPOJHBIX U OOIECTBEHHBIX
SIBJICHUSIX, B UCKYCCTBE; YMEHHUE IPUBOJUTH IIPUMEPHI
MaTEMaTUYECKUX OTKPBITUHA POCCUICKON U MUPOBOM
MaTeMaTHYeCKOU HAyKH.

- YMETh OIIEPUPOBATH IMOHATHIMU: ONPEIAECICHUE, AKCUOMA,
Teopema, CIeCTBUE, CBOMCTBO, IIPU3HAK, 10KA3aTEIbCTBO,
[paBHOCUJIbHBIE (DOPMYJIMPOBKHU; yMEHHE (DOPMYITHPOBATh
00paTHOE M MPOTUBOIIOJIOKHOE YTBEPK/IEHUE, IPUBOAUTD
[IPUMEPBI U KOHTPIIPUMEDPBI, UCIIOJIb30BATh METO
MaTeMaTU4YeCKON MHIYKIHN; IPOBOJAUTD TOKA3aTEIIbHbIE
[pacCy’KJI€HHUs IPU PELICHUH 3a7a4, OLICHUBATh JIOTHYECKYIO
[IPaBUIILHOCTb PACCYXKICHUM;

- YMETb OIIEPUPOBATH INOHATUAMU: MHOKECTBO, ITOJMHOXKECTBO,
OIEPALMH HAJI MHOXKECTBAMHU; YMEHHUE HCITOJIb30BaTh TEOPETHKO-
MHO>KECTBEHHBIHN anmnapar JJisl ONMCAHMS PEaJIbHBIX MIPOLIECCOB U
SIBIIGHUM TIpY PELLIEHUH 33/a4, B TOM YHCJIE U3 APYTUX YUeOHBIX

[pEeIMETOB;




- YMETh OIIEPUPOBATH MOHATHIMU: Tpad, CBA3HBIN rpad, 1epeBo,
UK, Tpad Ha INIOCKOCTH; YMEHHUE 33/1aBaTh M OMHCHIBATH Ipadbl
Pa3IMYHBIME CIIOCOOAMU; MCIIONIB30BATh Ipadbl IPU PELICHUN
3a1ad4;

- YMETh CBOOOJJHO OIIEPUPOBAThH MOHATHSIMU: COUETAHUE,
[IEPECTaHOBKA, YUCIJIO COYETAHUHN, YUCIIO IEPECTAHOBOK; OMHOM
HproTOHA; yMeHHE IPUMEHATh KOMOMHATOPHbIE (PAKThI U
[PACCY’KJICHHUs U1 PELICHHUs 3aa4;

-YMETb OIIEPUPOBATH MIOHATHAMU: HATYPaJIbHOE YHCIIO, LIETI0E
YKCIJIO, OCTATOK 110 MOAYJIO, PAllHOHAIIBHOE YHUCIIO,
MPPALMOHAIBHOE YHCII0, MHOXKECTBA HATYyPAJIbHBIX, LIEIIBIX,
PalMOHAJIBHBIX, JICHCTBUTEIBHBIX YUCEII; YMEHUE UCIIOIB30BATh
[IPU3HAKU JETUMOCTH, HAUMEHBIINN OOIINI 1eIUTeNb U
HanMeHblIee o0liee KpaTHoe, alroput™M EBkina npu peieHun
3a/1a4; 3HAKOMCTBO C Pa3JIMYHBIMU IIO3ULIHOHHBIMU CUCTEMaMU
CUMCIICHUS;

- YMETbh CBOOOJTHO ONIEPUPOBATh MOHATHSAMU: CTENIEHD C LIEJIBIM
[T0OKa3aTeJIeM, KOPEHb HaTypAJIbHON CTENEHHU, CTENEHD C
[pallOHAIBHBIM ITI0KA3aTENIEM, CTEIIEHb C IEHCTBUTEIIbHBIM
(BelecTBEHHBIM) ITOKa3aTeNeM, Jorapugm ymucia, CHHYC,
KOCHHYC Y TaHT'€HC IIPOU3BOJILHOIO YUCIIA;

- YMETb ONIEPUPOBATH ITOHATUAMU: TOKIAECTBO, TOKAECCTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CUCTEMA YPaBHEHU I
1 HEPaBEHCTB, PABHOCWIBHOCTh YPaBHEHUN, HEPABEHCTB U
CHCTEM, PALIMOHAJIBHBIE, UPPALMOHAIBHBIE, TOKA3ATEIbHBIE,
CTETIeHHbIE, JIoTapu(PMUUECKHe, TPUTOHOMETPUUECKHE
YPaBHEHUs, HEPAaBEHCTBA U CUCTEMBI; YMEHUE PEIIAaTh YPABHEHUS,
HEPaBEHCTBA U CHCTEMBI C IOMOIIBIO PA3JIMYHBIX IPUEMOB;




pemaTh ypaBHEHHsI, HEPAaBEHCTBA U CUCTEMBI C TAPAMETPOM;
[PUMEHATH YpaBHEHHsI, HEPAaBEHCTBA, MX CHCTEMBI JJISl PEIICHUS
MaTeMaTHYECKUX 3a]a4 ¥ 3a/1a4 U3 Pa3JIMYHbIX 00JIaCTel HAyKU U
[peaJbHON KU3HU,

-yMeTb CBOOOJIHO ONEPHPOBATH NOHATUAMMU: rpaduK (PyHKIHH,
oOpaTtHas QpyHKIUs, KOMIIO3UIIKS PYHKIIUN, TMHEHHAS (yHKIINS,
KBaJpaTH4Has QYHKLUSA, CTeNIeHHas: (GYHKLHUS C LIETbIM
MokaszareseM, TPUTOHOMETpUIecKre (GyHKIINU, OOpaTHbIE
TPUTOHOMETpHUYECKUE (PYHKIMH, TIOKa3aTeIbHas U
orapugmuyueckas QyHKIUN; YMEHHE CTPOUTH Tpaduku
(byHKIMH, BRITIOTHITH TpeoOpa3oBaHus rpaguKoB QyHKIHA;
YMEHHUE MCII0JIb30BaTh rpaduku GYHKLUUHN ISl U3y4EeHUS
[IPOLIECCOB U 3aBUCUMOCTEH MIPU PELICHNH 33134 U3 IPYTUX
y4eOHBIX IPEAMETOB U U3 PEANbHOM KU3HH; BBIPAXKAaTh
(bopMyIaMu 3aBUCMOCTH MEX]y BETMUYMHAMU;

YMEHHE CBOOOHO ONIEPUPOBATH MOHATHAMHU: YETHOCTh (PYHKIIUH,
MEPUOTMIHOCTD (DYHKIIMU, OTPAaHHYEHHOCTD (DYHKITHH,
MOHOTOHHOCTb (DYHKIIMH, SIKCTpEMYM (YHKIIUHU, HAUOOJIbIIIEE U
HaMMEHbIIIee 3HAaYeHUsT PYHKIIMN Ha TIPOMEKYTKE; YMEHHUE
[IPOBOJIUTH UCCIIE0OBaHNE (DYHKINH;

YMEHHE HCII0JIb30BaTh CBOMCTBA U rpaduku GYHKIUN 715
pelLleHNs] ypaBHEHU, HEPaBEeHCTB U 3a/1a4 ¢ MapaMeTpaMu;
300pakaTh Ha KOOPIAUHATHOM MIIOCKOCTH MHOXKECTBA PEILICHHH
YpaBHEHHI, HEPAaBEHCTB U X CHCTEM;

- YMETh CBOOOJTHO OTIEPUPOBATH MTOHATHIMHU:
MOCJIeIOBATEIBHOCTD, apu(METHYECKAs! TPOTPECCHS,
reoMeTpHuueckas rmporpeccus, 0eCKOHEYHO yObIBaroIias
reoMeTpUYecKas IPOTPeccusi; YMEHHE 3a1aBaTh
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[1OCJIE/I0BATEILHOCTH, B TOM YHUCJIE C IOMOIIbIO PEKYPPEHTHBIX
hopmyur;

- YMETh ONIEPUPOBATH MOHSATUSIMU: HEMPEPBHIBHOCTHh (PYHKIIHH,
ACUMITOTHI rpaduka GyHKIMH, IepBast U BTOPast IPOU3BOIHAS
(byHKIIUN, TeOMETPUYECKU U (PU3UYECKUN CMBICI MPOU3BOAHOM,
repBooOpa3Has, onpeAeNeHHbI HHTErpall; yMEHHE HAXOIUTh
ACUMITOTHI rpaduka GyHKIMH, YMEHUE BBIYUCIATH TPOU3BOIHBIC
CYMMBI, IIPOU3BEICHIS, YACTHOTO U KOMITO3HIINH (DYHKIIUH,
HAXOJUTh YPaBHCHHUE KacaTebHOU K rpaduKy QyHKIIUY;
[YMEHHE UCII0JIb30BaTh IIPOU3BOIHYIO JUISl HCCIIEA0BaHUS
(yHKIMMA, 17151 HAXO0XKACHUS HAUTYUIIero pelieHus B
[IPUKJIATHBIX, B TOM YHCJIE COIUAIbHO-DKOHOMUYECKHUX U
(dbu3nUueCcKUX 3a1a4ax, A ONpeesieHUs] CKOPOCTH U YCKOPEHUS;
HAXOUTh IJIOMAAN U 00BEMBI (PUTYP C MIOMOIIBI0 HHTETPAIIa;
[IPUBOAUTH IPUMEPHI MATEMATUYECKOTO MOJIEIIUPOBAHUSA C
moMoIIbio AuddepeHIInaIbHbIX YPaBHEHUH;

- YMETh ONIEPUPOBATH MOHATUSIMH: KOMILJIEKCHOE YHCIIO,
COTIPSKEHHBIE KOMIUIEKCHBIC YUCIIa, MOYJIb U apTYMEHT
KOMILIEKCHOTO YKciia, (opMa 3aIuCcCH KOMITJIEKCHBIX YHCEeT
(reomeTpHuyUecKasi, TPHTOHOMETpHUECKas U anredpandeckasi);
YMETh MMPOU3BOAUTH apu(PMeTUUECKUE TIEUCTBUS C
KOMILIEKCHBIMH YMCJIaMU; TPUBOAUTH PUMEPHI UCIIOJIb30BaHUS
KOMILJIEKCHBIX YHCEIT;

- YMETh CBOOOTHO ONIEPUPOBATH MOHSATUSIMU: CpEHEE
apudMeTHIecKoe, MearnaHa, HanOoJIbIllee 1 HANMEHBIIIEE
BHAYCHMUsI, pa3Max, JUCTIEPCHs], CTAaHIapPTHOE OTKIIOHEHUE IS
OTIMCAHUsI YUCJIOBBIX IAHHBIX; YMEHHE HCCIICIOBATh
CTATUCTUYECKUE JAHHBIE, B TOM YHUCJIE C MPUMEHECHHEM
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rpadu4ecKuX METOJOB U DJIEKTPOHHBIX CPEJCTB; rpaduiuecKu
MICCIICIOBAaTh COBMECTHBIC HAOIOIEHHS C IOMOIIBIO IUarpamMm
[pacCEenBaHMs U JINHEWHOU PETPECCUU;

- YMETh HAXOUTh BEPOATHOCTH COOBITUI C HCIOIb30BAHUEM
rpagMuecKux METOA0B; IPUMEHSATh Ui PELIeHUs 3a1a4
(bOpMyJIbI CIIOKEHUS U YMHOXKEHHSI BEPOATHOCTEH, HopMyITy
[IOJTHOM BeposITHOCTH, popmyity bepHyiiin, KoMOMHATOpHBIE
(bakThl 1 POPMYIIBI; OIICHUBATH BEPOSITHOCTH PEATBHBIX COOBITHIA;
YMEHHE ONEpUPOBATh MOHATHAMU: CITydaiiHas BeIMYMHA,
pacripesielieHue BEpOSTHOCTEH, MaTeMaTHIECKOe 0XKHUJaHHE,
MUCIEPCUS U CTAHAAPTHOE OTKJIOHEHUE CIyYailHON BEJIMYUHBIL,
(byHKLIMU pacnpeeeHns U INIOTHOCTH PaBHOMEPHOTO,
[0Ka3aTeIbHOI0 U HOPMAJILHOTO PACIpEe/ICHH; yMEeHue
MICTI0JIb30BaTh CBOMCTBA M3YUYEHHBIX paclpe/leleHuil JUIst
peLeHNs 3a1a4; 3HaKOMCTBO C OHATUSAMU: 3aKOH OOJIBIINX
YHICEIT, METOABI BHIOOPOYHBIX UCCIIEIOBAHMIA; YMEHUE PHBOIUTD
MIPUMEPHI MPOSIBIICHHUS 3aKOHA OOJIBIINX YHCENT B TPUPOTHBIX U
OOIIECTBCHHEIX SIBJICHUSIX;

- yMETh CBOOOTHO OTIEPUPOBATH TOHATHIMH: TOUYKA, IPSIMas,
[JIOCKOCTh, POCTPAHCTBO, OTPE30K, JIyY, MIIOCKUH Yro,
NIBYTPaHHBIN YTOJI, TPEXTPaHHBIN YroJ, epeceKaroIuecs,
napajiesibHble U CKpelIMBaroLecs NpsMble, TapaljelbHOCTh U
MEepIEHANKYISIPHOCTD MPSIMBIX U IIIOCKOCTEH, YTOJI MEXTY
MPSMBIMH, YTOJ MEXJy MPSIMOM U IJIIOCKOCTBIO, YTOJI MEXTY
TUIOCKOCTSIMHU; YMEHHE UCTIOIB30BaTh P PEIICHUH 3a/1a4
M3ydeHHbIE (PAKTHl M TEOPEMBI ITAHUMETPUH; YMEHHE OIICHUBATh
pa3Mepbl 00BEKTOB B OKPYIKAIOIIEM MHpE; YMEHHE OTIEPHPOBATh

[MOHATHUAMU. MHOT'OT'PAaHHHUK, CCUCHUC MHOI'OI'paHHUKaA,
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[PaBUIBHBII MHOTOTPAaHHUK, IPU3Ma, TUpamMuaa, purypa u
[MOBEPXHOCTh BpaLICHUs, IUIMHIP, KOHYC, map, chepa,
pa3BepTKa MOBEPXHOCTH, CEUCHUS KOHYCA U IIHJINHIIPA,
[apajjiesibHble OCH WJIM OCHOBAaHUIO, CEYEHHUE 11apa, MII0CKOCTb,
Kacarolascs cepsl, HUINHAPA, KOHyCa; YMEHHUE CTPOUTh
CeueHHe MHOTOIpaHHHKA, N300pakaTh MHOTOTPAHHUKHU, (PUTYPBI
1 TOBEPXHOCTH BpAILEHUs], UX CEUYEHUs], B TOM YHUCJIE C IIOMOLIbIO
DIIEKTPOHHBIX CPEJICTB; YMEHHE IPUMEHSTH CBOMCTBA
reOMETPHUECKUX (PUTYD, CAMOCTOSTENHHO (POPMYITHPOBATH
OTIpe/IeIIeHNUs] N3yJaeMbIX (QUTYDP, BBIBUTATh TUTIOTE3BI O
CBOICTBAaX U MPU3HAKAX T€OMETPHUECKUX (PUTYDP, 0OOCHOBHIBATH
VI OIIPOBEPraTh UX; YMEHHE IMPOBOJUTH Kiaccu(UKaLU0 GUryp
[10 PA3JIMYHBIM [IPU3HAKAM, BBIIOJIHATH HEOOXOAUMBIE
ITOTIOJIHUTEIIbHbBIE TIOCTPOCHUS;

- YMETb CBOOOHO ONEPUPOBATH MOHATHIMU: TUIOMIAAb (PUTYPBI,
00BeM (DUTYpBI, BEJTMUUHA yTiIa, PACCTOSHUE OT TOUKHU JI0
MUIOCKOCTH, PACCTOSTHUE MEXKIY TPSMBIMHU, PACCTOSTHHE MEXTY
[IOCKOCTSIMH, TUIOMIAH C(HEephl, IIIO0MIAIh IIOBEPXHOCTH
[ paMU/JIbl, TPU3MBI, KOHYCa, [IMINHIAPA, 00BEM KyOa,
[PSIMOYTOJIBHOTO Mapajulesenumnea, MMpaMu/Ibl, TPU3MBI,
[WINHApA, KOHYCa, 1I1apa; yMEHHE HaXOAUTh OTHOIIEHUE
00BEMOB MOAOOHBIX QUTYD;

- YMETh CBOOOTHO ONIEPUPOBATH MOHATHAMMU: JBIKEHHE,
MapajieNIbHbIA IEpPeHOC, CHMMETPHS Ha TUIOCKOCTH U B
[IPOCTPAaHCTBE, IOBOPOT, MpeoOpazoBaHuE MOJ00uS, TOJOOHBIE
(burypsbl; yMeHHEe paclio3HaBaTh paBHbIE U MOJO0HBIE (GUTYPHL, B
TOM YHCJIE B IPUPOJIE, UCKYCCTBE, ApXUTEKTYPE; yMEHUE
MCTIOJTB30BaTh TE€OMETPUIECKHIE OTHOIICHHSI, HAXOIUTh
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reOMETPUYECKUE BETUYMHBI (JIMHA, YTOJ, TUIOIaab, 00bEM) IIPH
PELICHUHN 33124 U3 APYTHX YUEOHBIX TPEIMETOB U U3 PEaTbHOM
PKU3HU;

- YMETh CBOOOJJHO OIIEPUPOBATH MOHATUAMU: IPAMOYTOJIbHAS
cucTeMa KOOPJUHAT, BEKTOP, KOOPAUHATHI TOUYKH, KOOPAUHATHI
BEKTOpa, CyMMa BEKTOPOB, IPOM3BEACHNE BEKTOPA Ha YHUCIIO,
pas3jioKeHUE BEKTOpa o 6a3ucy, CKaIsipHOE IPOU3BEIECHUE,
BEKTOPHOE IIPOU3BEICHUE, YTOJI MEX/1y BEKTOPaMU; YMEHHE
MICII0JIb30BaTh BEKTOPHBIN U KOOPAUHATHBIN METOA JUIsl pELICHUs
reOMEeTPUYECKUX 33/1a4 U 33a4 APYTrux y4eOHbIX IPEIMETOB;
OIepUPOBATh NOHATUAMU: MaTpuLa 2X2 u 3X3, onpeenuTeab
MaTpUIIbl, TEOMETPUUYECKUI CMBICI ONIPEIETUTEIS;

- YMETh MOJIETUPOBATh PeabHbIC CUTYallUU Ha SI3bIKE
MaTeMaTHKH; COCTABIATh BbIPAXKEHUS, YPABHEHUS, HEPABEHCTBA U
MX CHCTEMBI 10 YCIIOBHIO 3a/1a4H, UCCIIEN0BATh IIOCTPOEHHBIE
MO/JIEJIN C UCIIOIb30BAHUEM allllapaTa aaredpsl,
MHTEPIPETUPOBATH MOTYUYEHHBIN pe3yibTaT; CTPOUTh
MaTeMaTHUYeCKHUE MOJIEH C TOMOUIbIO0 TEOMETPUYECKUX TTOHATUI
1 BEJIMUMH, pellaTh CBSI3aHHbIE C HUMU MTPaKTUYECKHE 3a/1a4H;
COCTAaBIIATh BEPOSATHOCTHYIO MOJIEb U HHTEPIPETUPOBATH
[10JTy4YEHHBIN pE3yJIbTaT; pelaTh IPUKIIAJHbIE 3a1a4U
CpEICTBAMU MaTEMATUYECKOTO aHAJIN3a, B TOM YHCIIE COLUAIBHO-
HKOHOMHUYECKOTO U (PH3UUECKOTO XapaKTepa;

- YMEHUE BBIOMPATh MOJXOISIINI METO ITIsl pEIICHHs 3a]1a4H;
MOHMMAaHNUE 3HAYUMOCTU MaTeMAaTUKH B U3yUYE€HUU MPUPOIHBIX U
OOLIECTBEHHBIX MPOIIECCOB U SIBICHUN; yMEHHUE PACIIO3HABATh

ITPOSABJICHUEC 3aKOHOB MAaTEMAaTUKH B HCKYCCTBEC, YMCHUC
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[IPUBOAUTH IIPUMEPBI MATEMATUYECKUX OTKPBITUN POCCUMCKON U
MUPOBOM MaTeMaTU4eCKOM HaAyKu

OK 02 Hcnonp30BaTh
COBpPEMEHHBIE CPEJICTBA
[MOKCKa, aHAJIN3a 1
WHTEPIIPETauy HHHOPMAITUH,
1 MH()OpMaIOHHBIE
TEXHOJIOTHH JJIs1 BBIIIOJTHEHHS
3a1a4 MpodecCHOHATbHON
eITeIbHOCTH

B oGnactu OCHHOCTHU HAYYHOI'O ITO3HAHHA:

-c(hopMUpPOBAaHHOCTD MHPOBO33pPEHUS,)
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA HAyKHU M OOILIECTBEHHOM IPAaKTHUKH,
OCHOBaHHOTO Ha Jaore KyJbTYD,

CIIOCOOCTBYIOIIETO OCO3HAHHMIO CBOEr0 MecTa B
MOJUKYJIBTYPHOM MHPE;

- COBEpPIICHCTBOBAHHME S3bIKOBOW M YHTATEIbCKOM
KyJIBTYpbl KaK CpEICTBAa B3aHMOJCHCTBUS MEXIY|
ITIOBMHU ¥ TIO3HAHHSI MUDA;

- OCO3HAaHHWE LIEHHOCTH HAYYHOH JeATEeIbHOCTH,
TOTOBHOCTb  OCYWIECTBIISITh ~ MPOEKTHYIO U
MCCIIEIOBATENBCKYIO JeSITETbHOCTh WHIMBHYaTHHO
1 B rpyImie.

Onnanenue YHHUBEpCAIbHBIMU
[03HABATEIbHBIMU JEUCTBUSIMMU:

B) paboTa ¢ MHpOpMaLueil:

- BJIAACTb HABBIKAMH IIOJIYUCHUA I/IH(I)OpMaLII/II/I nu3

y4eOHBIMU

MCTOYHHUKOB Pa3HBIX THUIIOB, CaMOCTOSATCIIBHO
OCYIIECTBIISATh MMOUCK, aHAJIW3, CUCTEMATH3AIHI0 U
MHTEpIpeTaluio HHGOPMalUU pa3IudHbIX BUIOB U
(dhopm mpecTaBIeHNUS,

- CcO37aBaTh TEKCThl B PA3NIUYHBIX (opMaTax C
y4eTOM Ha3HaueHus uH(OpMaNUU U I1EIEeBOU

ayJUTOpUH, BbIOMpas  ONTHUMAJIbHYIO  (opmy

- yMeTh OIIEpUpPOBATh NOHSATHAMH: pAlMOHATbHAS (QYHKIHS,
nokaszareiabHas GYHKLUS, CTeTIeHHas (QyHKIHSL, IorapuMuieckas
(yHKLHS, TPUTOHOMETPHUYECKUE (PYHKUIUHU, 0OpaTHbIe (YHKIIHUHU;
YMEHUE CTPOUTH IpaUKy H3YYEeHHBIX (YHKUIUH, HCIIOJIB30BATh
rpadyKd TpU HW3YYEHHH TPOILECCOB W 3aBUCHUMOCTEH, MpH
pPELICHUH 3a7ad W3 JPyruxX YYeOHBIX MpPEAMETOB M 3a1ad W3
peaNbHOW JKM3HH; BBIpaXKaTh (OpPMyJaMu 3aBHCUMOCTH MEXKIY
BEJIMYNHAMU;

- YMEThb ONEPHPOBaTh MOHSATHAMH: TOXIECTBO, TOXKICCTBEHHOE
npeoOpa3oBaHue, ypaBHEHUE, HEPABEHCTBO, CUCTEMA yPaBHEHUI U
HEPaBEHCTB, PABHOCUIBHOCTh YPAaBHEHHH, HEPABEHCTB U CHCTEM,
palMoOHAJIbHBIE, WPPAIMOHAIBHBIC, TOKA3aTeNbHbIC, CTCICHHBIE,
lorapupmMuIecKue, TPUTOHOMETPHUYECKHE YpaBHEHHS,
HEPAaBEHCTBA U CUCTEMbI; YMETh pellaTh ypaBHEHUs, HEPAaBEHCTBA
1 CHCTEMBI C TIOMOIIBIO PA3JIMYHBIX IPHEMOB; pelllaTh YpaBHEHMUS,
HEpaBEHCTBA M CHCTEMBI C MapaMeTpoM; IMPUMEHSTh YpaBHEHUS,
HEPaBEHCTBA, X CUCTEMBI JUISl PELLICHUs] MaTeMaTHUECKUX 3ajiau U
3ajjay U3 pa3IMuHBIX 00JacTell HAyKU U peabHON JKU3HU;

yMETb CBOOOJHO OINEPUPOBATH MOHATUSAMU: JIBUJKEHUE,

MapajuleNIbHBIM  MEpEeHOC, CUMMETpUs Ha IUIOCKOCTH U B
[IPOCTPAHCTBE, MOBOPOT, MpeolOpa3zoBaHHe MOA00US, MOJO0OHBIE
(burypsl; yMeTh pacrio3HaBaTh paBHbIE U MOJO0HBIE PUTYPBI, B TOM|
quCcie B MIPUPOJIE, UCKYCCTBE, apXUTEKTYpE; YMETh HCIIOIb30BaTh
TEOMETPUUECKUE HaXOJUTh  TI'eOMETPHYECKUe

BCJIMYHHBI (IIJ'II/IHa, yTroJ, rmjaomansb, O6’beM) IIpH PCUICHWU 3a/1a4 U3

OTHOIICHMA,

MPCACTABJICHUA U BU3YyaJIM3alluN,

NPYTUX y4eOHBIX IPEAMETOB U U3 PEANBbHOM KU3HH
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- OLICHUBATh AOCTOBCPHOCTD, JICTUTUMHOCTD

nHpOpMAlUK, €€ COOTBETCTBUE

MOPAJIBHO-3TUYCCKUM HOPMaM;

IMpaBOBbBIM Ui

- MCIIOJIB30BaThb CPCIACTBaA I/IH(bOpMaI_[I/IOHHBIX Hu

KOMMYHHUKAIIUOHHBIX TEXHOJIOTHII B pE€UICHUY
KOTHUTHBHBIX, KOMMYHHKAaTHBHBIX H
OpraHU3alMOHHBIX 3aJa4 C CO6J'II-OI[€HI/IGM

TpeOOBaHUN SPTOHOMHKH, TEXHUKH OC30MaCHOCTH,
pecypcocOepekeHus,
HOPM,

I'UTMCHBI, IIPaBOBBIX 41

PTUYECKHUX MH(POPMAIMOHHOM

0e30IMacHOCTH;

HOpM

- BJAACTb HABbIKAMHM pPACIIO3HABAHHA W 3alllUThl

nHpopManuu, WHPOPMAIMOHHON  OE30MacCHOCTH|

JIMYHOCTH

OK 03 [1nanupoBaTh 1
[peaTn30BhIBATH COOCTBEHHOE
pohecCuoHaIBbHOE U
ITMYHOCTHOE Pa3BHUTHE,
peANPUHUMATENIBCKY IO
NesITeIbHOCTD B
npodeccnoHaabHOM chepe,
MICTI0JIb30BaTh 3HAHUS MO
(uHAaHCOBON TPAMOTHOCTH B
[Pa3TMYHBIX KHU3HEHHBIX
CUTYyaIHsIX

B o6nacTi 1yXxOBHO-HPAaBCTBEHHOT'O BOCITUTAHUS:

-- c(OpPMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS,
TUYECKOI0 MTOBE/ICHNUS;

- CIIOCOOHOCTh OLIEHHWBATh CUTYAIMI0 U MPUHUMATH
OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAJILHO-
HPaBCTBEHHBIE HOPMBI U [ICHHOCTH;

- OCO3HaHHME JMYHOTO BKJIaJa B IIOCTPOCHUE
YCTOHYUBOTO Oy TyIIEro;

- OTBETCTBEHHOE OTHOILIEHUE K CBOUM POJUTENSM U
(MIM) OpyruM Yi€HaM CEeMbHU, CO3/IaHUIO0 CEMbH Hal
OCHOBE  OCO3HAaHHOTO  MPHUHATHA  IIEHHOCTEW
CEMEWHON W3HU B COOTBETCTBUU C TPATULIUSIMU

HaponoB Poccuu;

- YMETh OIEPHUPOBATH HNOHATUSIMU: panroHaIbHBIE,
MPpALMOHAJIBHEIE, IIOKa3aTeJbHBbIE, CTEIICHHBIE,
lorapuMuueckue,  TPUTOHOMETPUYECKHE  YPaBHEHUS U

HEPABEHCTBA, UX CUCTEMBI;
- yMEThb OIIEpUPOBaTh MOHATHUAMU: MHOTOTPAHHUK, CEYCHHE
MHOTOrpaHHHMKa, KyO, Mapajulesenurnes, Npu3Ma, NHpaMuja,
(durypa u moBepxHOCTb BpallleHHs], IUIMHIP, KOHYC, 11ap, cdepa,
ceueHust (Urypbl BpallleHHs, IJIOCKOCTb, Kacaromascs cgepsl,
MUIIMHOpPA, KOHYCA, IJIomaab MMOBEPXHOCTU MUpaMUAbI, ITPU3MBEIL,
cdepsl,

nupaMubIl,

obbeM  KyOa,

IIPU3MBI,

KOHyca, LMJIMHAPA,

[IPSIMOYTOJIBHOTO

oAb
napajuiesienumnena,
[MTUHIPA, KOHYCA, IIapa; YMEHHE H300pakaTh MHOTOTPAaHHUKH H
MOBEPXHOCTH BpAIICHHs, UX CEYCHHUS OT PYKH, C TOMOIIBIO

UCPTCIKHBIX HWHCTPYMCHTOB U JJICKTPOHHBIX CPCACTB; YMCTH
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OBnajieHue  YHUBEPCAIBHBIMU  PEryJSATUBHBIMU
IEVCTBUSIMMU:

a) CAaMOOpPraHU3aIUs:

- CaMOCTOSITEIbHO OCYIIECTBIISATH MO3HABATEJIBHYIO
NesITeNIbHOCTD, BBISBISITH MPOOJIEMBI, CTaBUTh U
(dhopMynHupoBaTh 3aaun

O6pa3OBaTCHBHOﬁ JACATCIIBHOCTH W KHM3HCHHBIX]

COOCTBEHHEIE B

CUTyalUsiIX;

CaMOCTOATCIIBHO COCTABJIATH IIJIaH PCHICHUS]

npoOIeMbl € Y4eTOM HMMEIOIIUXCS  PECYpCOB,
COOCTBEHHBIX BO3MOKHOCTEH H MPEINOYTCHUH;

- 1aBaTh OLIEHKY HOBBIM CUTYaLlUsIM;
CIocOOCTBOBaTh (YOPMUPOBAHUIO U IPOSIBICHUIO
[IMPOKOM SPYIUIMHM B pa3HbIX OO0JIACTSX 3HAHMIH,
[MOCTOSIHHO TIOBBIIATh CBOM 0Opa3oBaTeNIbHBIA U
KyJIbTYPHBIN YPOBEHB;

0) CAaMOKOHTPOJIb!

MICIIOJIb30BAaTh MpPUEMbl pe(pIeKCUU s OLIEHKH
CUTYyalluH, BEIOOpa BEPHOTO PELICHMUS;

YyMETh OLEHHUBaTh PUCKH U CBOEBPEMEHHO
[IPUHUMATD PEIICHUS TI0 UX CHUKEHHIO;

B) SMOILIMOHABHBIM WHTEIUIEKT, MpPEeaNnoaratolni
c(hOpMHUPOBAHHOCTH:

BHYTPEHHEN MOTHBALIMU, BKIIOYAIOIIEH CTPEMIICHUE
K JIOCTHDKCHHIO TII€IM W YCNeXy, ONTHMHU3M,

MHUIUATUBHOCTb, YMCHUC )IefICTBOBaTB, ncxoasa M3

[pacrio3HaBaTb CHMMETPHUIO B IIPOCTPAHCTBE; YMETh PACIO3HABATH
[IPaBUJIbHBIE MHOT'OI'PaHHUKH;

- yYMETb OIIEpUPOBATh MOHATUAMU: INPSIMOYIOJbHAs CUCTEMA
KOOpAMHAT, KOOPAWHATBI TOYKH, BEKTOP, KOOPIMHATBHI BEKTOPA,
Yrol MEXIy BEKTOPAMH, CyMMa

HaxoguTb C

CKaJLIPHOC IIPOU3BEICHHC,
BCKTOPOB,
IMOMOIIBbKO N3YUCHHBIX (1)OpMy.]'I KOOpAHHAThlI CCPCANHBI OTPC3Ka,

IIPOU3BCACHUE BCKTOpa Ha 4YMHUCIIO,

PacCTOAHNEC MCKIY ABYMS TOUKaAMU

CBOHX BO3MOJKHOCTEI;
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- OMIIaTHH, BKJHO‘-IaIOH_[eI;'I CIIOCOOHOCTh ITOHHUMATH|
OMOIUOHAJIBHOC COCTOAHUC APYTrUX, YUUTBIBATH CTO|
P OCYIICCTBJICHNHW KOMMYHHKAIUU, CIIOCOOHOCTH|
K COUYBCTBHUIO U COIICPCIKUBAHUIO,

- CONMAJIbHBIX HABBIKOB, BKIIFOYAIOIIHUX CIIOCOOHOCTD
BLICTPAUBATL OTHOHICHHUA C APYTHMMHU JIFOAbMU,
3360TI/ITI>CH, NPpOABJIATL HMHTCPEC H©U  Pa3pPCIIATh

KOH(JINKTHI

OK 04 D¢ dextuBHO
B3aUMO/ICHICTBOBATh U
paboTaTh B KOJUICKTUBE U
KOMaH/Ie

FOTOBHOCTbH K CAMOPa3BUTHIO, CAMOCTOSATEIbHOCTH U]
CaMOOIIPEIEIICHUIO;

-OBJIa/ICHHE HaBbIKaMU Y4eOHO-HCCIIeI0BATENbCKOM,
[MPOEKTHOM M COLMAJIbHOM JIEATEIIbHOCTH;
OBnazieHue YHUBEPCATbHBIMU KOMMYHUKATUBHBIMH

NICHCTBUSAMMU:
0) COBMECTHAsI IeITEIIbHOCTh:
- TIOHMMaTh W HCIOJIb30BaTh MPEUMYIIECTBA

KOMaHIHOW ¥ HHIMBUIYaIbHOU paboThI;

- INPUHUMATh LEIU COBMECTHOM JEATEIbHOCTH,
OpraHu30BbIBaTh U KOOPAUHUPOBATH JECUCTBUSA I10 €€
ITOCTHIKEHUIO: COCTaBISAThL  IUIAH  JICHCTBHH,
[pacrpeenaiTh POJIM C YY€TOM MHEHMH YYaCTHUKOB
00CyXaTh pe3yJbTaThl COBMECTHOUM pabOTHI;

- KOOPJIMHUPOBATH U BBITIOJHATH PA0OTY B YCIOBHSIX
[PEATbHOTO, BUPTYAIbHOTO U KOMOWHHPOBAHHOTO
B3aMOICHCTBUS;

- OCYLUECTBJISITh  IO3UTHUBHOE

IMMOBCACHUC B PA3JIMYHBIX CUTyalUIX, IIPOSIBJIATH|

CTPATCTUYCCKOC

TBOPYECTBO U BOOOPAKEHHE, OBITHh MHUIIHATHBHBIM.

- YMETb OIIEPUPOBATh IOHATHUAMHU: CIyYailHbIN ONBIT U CIy4yalHOE
COOBITHE, BEPOSITHOCTh CIYyYalHOTO COOBITHS; YMETh BBIYUCIISTH
BEPOSITHOCTb C  HCIOJNB30BAaHUEM TIpaUUECKUX  METOJIOB;
MPUMEHATh (POPMYJIBI CIOXKEHHS W YMHOXKEHHS BEpPOATHOCTEH,
KOMOWHATOpHbIE (akThl W (GOPMYJIBl TPU pEIICHUH 3312y,
OLICHUBAaTh BEPOSTHOCTU pEAIbHBIX COOBITUH; 3HAKOMCTBO CO
CIIy4YallHBIMM  BEIMYMHAMH; yMEHHUE

MIPUBOJUTE  IIPUMEPHI

[IPOSABJICHUA  3dKOHaA OONIBIIMX YHCEI B
06H.[€CTB€HHLIX SBJICHHUAX,
- YMCTbH CBO6OI{HO ONCpHUpOBaTh MOHATUAMU: CTCIICHL C LCIIbIM|

KOPEHb  HATypaJIbHOU CTENIEHb C

OPUPOJHBIX U

[TIOKa3aTCJICM, CTCIICHU,

pallOHaJIbHBIM  IIOKa3aTejeM, CTElNeHb C JIeHCTBUTEIbHBIM
(BEIIECTBEHHBIM) TTOKa3aTeNIeM, JorapudM 4rciia, CHHYC, KOCUHYC
1 TAHT€HC MPOU3BOJIBHOTO YHCIIA;

- YMETb CBOOOJHO ONEpUPOBATh MOHATHAMH: rpaduk (yHKIHH,

oOpaTHas (yHKUUSA, KOMIIO3UIMS (PyHKIMH, TuHeitHas QyHKIus,

KBagpaTHuHas (yHKIUs, cTeneHHas (YHKIUA C  IeJbIM
MokaszarejieM, TPUTOHOMETpHUYeCKHe  (YHKIMH, OOpaTHbIE
TPUTOHOMETPUUECKHE ¢byHKIMH, noKasaresibHas u
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OBnaseHne  YHUBEPCATBHBIMH  PETYJISTHBHBIMU
IEVCTBUSIMMU:

) IPUHITHE CE0sl ¥ IPYTHX JIFOICH:

- IPUHUMATh MOTUBBI U apTyYMEHTHI JAPYTHX JIIOJIEeH
[IpY aHAJTM3E PE3YJIbTATOB JEATEILHOCTH;

- IpU3HABaTh CBOE MPABO M MPABO JPYTUX JIFOACH HA|
OIIOKH;

- pa3BUBaTh CIIOCOOHOCTH TTOHUMATh MUP C ITO3HIINAN

NIPyroro 4eaoBeKa

iorapugmuyueckas GyHKIUU; YMETh CTPOUTH IpaduKu (yHKUIUH,
BBITIOJIHATH MPE0OpazoBaHus rpaduKoB PyHKIIHU;

yMETh HCHOJb30BaTh TpapuKd (QYHKUMH I HM3Y4YCHUs
[POLIECCOB M 3aBUCHMOCTEH NpU PpEIICHWH 3a1a4 U3 JPYIuX
y4eOHBIX MPEIMETOB W W3 pEaJbHOW HKHU3HU; BBIPAXKAThH
(bopMyamMu 3aBUCHMOCTH MEXAY BETHYHMHAMH;

CBOOO/IHO ONEpPUPOBATH MOHATHAMHU: YETHOCTh (DyHKIHMH,
byHKIHH, OTrpaHUYEHHOCTh byHKIHY,

MOHOTOHHOCTHh (DYHKIIWH, IKCTpeMyM (YHKIMH, HAHOOJIbIIEEe U

IMCPUOANIHOCTD

HAaUMEHBIIICe 3HAYCHUS (QYHKIMU HA IPOMEKYTKE, YMETh
MIPOBOJIUTH UCCIIEAOBAaHNE (DYHKIIH;

- YMeThb UCIOJb30BaTh CBOICTBAa M Tpaduku (QyHKIMHA s
[pEIICHUs] ypaBHEHUN, HEPABEHCTB M 3a/Jady C MapaMeTpaMu;
M300paxkaTh HA KOOPIMHATHOW IJIOCKOCTH MHOXECTBA PEIICHUM

ypaBHeHHfI, HEPAaBCHCTB U UX CUCTCM

OK 05 OcymiecTBiasiTh yCTHYIO
1 MMCbMCHHYIO
KOMMYHUKAIIMIO HA
FOCYIapCTBEHHOM SI3BIKE
Poccuiickoit deneparuu ¢
y4eTOM 0coOeHHOCTEH
COLIMATILHOTO U KYJIBTYPHOTO
KOHTCKCTA

B 001acTH 3CTETHYECKOTrO BOCIIUTAHHUS:

- OCTETHMYECKOE OTHOIICHHE K MHpPY, BKIIOYas
PCTETUKY OBbITa, HAYYHOTO W  TEXHUYECKOTO
TBOpPUECTBA, CIOPTa, Tpyda U OOIIECTBEHHBIX
OTHOIIICHHUH;

- CHOCOOHOCTh BOCHPHUHUMATh PA3JIMYHbIE BUJbI
MICKYCCTBa, TPAIULIUHA U TBOPYECTBO CBOETO U IAPYTHUX]
HapOJOB, OINYINAaTh SMOLMOHAIBHOE BO3ACUCTBHE
ICKYCCTBa,;

- yOeX/IeHHOCTb B 3HAUMMOCTH MJIsi JIMYHOCTH U
00I11eCTBAa OTEYECTBEHHOI'O U MHUPOBOI'O HUCKYCCTBA,
PTHUYECKUX KYJbTYPHBIX TPaJWIMN W HAPOAHOTO
TBOPYECTBA,;

- YMETb ONEpUpOBaTh IMOHATHSAMHU: CpelHee aphuPMeTHYECKOe,

MearaHa, HauOoJbllee W HauMEHbIIee 3HA4YEeHUs, pa3Max,
mucrepcusi, CTaHJapTHOE OTKJIOHEHUE YUCIOBOTO Habopa; yMeHue
M3BJICKATh, UHTEPIPETUPOBATH HH(OPMAIIHIO, TPECTABICHHYIO B
TabauIax, Ha AMarpamMmax, rpadukax, OTPakarollyl0 CBONCTBA
PeasbHBIX MPOLIECCOB U SABJICHUMN; MPECTABIATh MH(OPMAIUIO C
MOMOILI0 TAaOJUI] M AMarpamMM; HCCIel0oBaTh CTaTUCTUYECKHE
TaHHbIE, B TOM YHUCJIE C IPUMEHEHHEM rpaduuecKkux MeTOJ0B U
PIIEKTPOHHBIX CPE/CTB;

- YMETb ONEpHUpPOBATh IMOHATUSAMHU: TOYKA, MpsMas, IUIOCKOCTb,
[IPOCTPAHCTBO, JBYTPaHHBIA YIoJ, CKpEIIMBAIOIIUECS MpsSMBbIE,
[apajuIeIbHOCTh U MEePHEHAUKYISIPHOCTh MPSMBIX U IIOCKOCTEH,

YTOJI MCKIY IIPAMBIMU, YT'OJI MCKIAY HpﬂMOfI U INIOCKOCTBIO, YTI'OJI
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- TOTOBHOCTb K CAMOBLIPAKCHUIO B PA3HBIX BHAAX|

MCKYCCTBa, CTPEMJIGHHE TMPOSBISTH  KadecTBa|
TBOPYECKOM JINUHOCTH;

OBjaneHne yHUBEPCAIbHBIMH KOMMYHHKATHBHBIMU
MENCTBUSIMU:

a) oO1IeHueE:

- OCYIIECTBISITh KOMMYHHUKAaIlMd BO Bcex cdepax
PKU3HU;

- pacro3HaBaTh HEBEPOAIBbHBIE CPEJICTBA OOIICHUS,
[MOHMMAaTh  3HAYCHHE

coraJIbHbIX 3HAaKOB,,

[pacIio3HaBaTh MPEANOCHUIKU KOH()JTUKTHBIX|
CUTyalluil U cMAT4aTh KOH(MIUKTHI,
- Pa3sBEpHYTO U JIOTMYHO M3JIaraTb CBOK TOYKY

BPCHUA C HCIIOJIb30BAHUEM A3BbIKOBBIX CPCIACTB

MEKTY
[PACCTOSHUE MEXKY IPSMBIMH, PACCTOSHUE MEKY IIJIOCKOCTIMMU;

IJIOCKOCTAMHU, PpaCCTOAHUC OT TOYKHU [JO IIIOCKOCTH,

- YMETh HCIIOJIb30BaTh MPH PEIICHUH 331a4 U3yueHHbIE (DaKThI U
TEeOopeMbl IJIAHUMETPUU; YMEHHE OLICHWBATh pa3Mepbl 0OBEKTOB
OKpPY>Karollero Mupa

OK 06 IIposBisaTh

Fpak TaHCKO-TTAaTPHOTHIECKY IO
[O3HIINIO, IEMOHCTPUPOBATH
0CO3HAHHOE TIOBEJIECHNE HA
OCHOBE TPaTUIIMOHHBIX
0011IeYeIIOBEUECKHUX
[[EHHOCTEH, B TOM YHCJIE C
YYETOM TapMOHH3AIHH
MEXHAI[MOHAIBHBIX U
MEKPETUTHO3HBIX OTHOIIIECHHIA,
PUMEHSTH CTAHIAPThI
AHTHKOPPYIITHOHHOTO
[TOBEIEHUS

OCO3HaHHWE  OOyYaroUMMHCS  POCCHUHCKOH|
I‘pa}KI[aHCKOI\/JI UACHTUYHOCTH,

- [IEJICHANPABJICHHOE PAa3BUTHE BHYTPEHHEN ITO3UIINH
JITMYHOCTH Ha OCHOBE AYXOBHO-HPaBCTBCHHBIX
[IEHHOCTE! HapoIOB
MCTOPUYECKUX

(hopMUpOBaHHE CHCTEMBI

Poccuiickoii  Penepauuy,
U HaIMOHAJIbHO-KYJIbTYPHBIX|
TpajuLIui, 3HAYUMBIX
[[EHHOCTHO-CMBICJIOBBIX YCTaHOBOK,
AQHTHUKOPPYILUOHHOTO MHPOBO33PEHUS,

[IPaBOCO3HAHUSI, JKOJIOTUYECKON KYJIBTYpHI,
CIIOCOOHOCTH CTaBUTh LENHU U CTPOUTH KU3HECHHBIE
[JIaHBI,

B gactu TpaXXJaHCKOI'O BOCIIUTaAHUA:

- YMETh OIIEPUPOBATH IMOHATUSAMU: IPSIMOYTOJIBHASI CHCTEMA
KOOPJIHMHAT, KOOPJAUHATHI TOUYKH, BEKTOP, KOOPAUHATHI BEKTOPA,
CKAJIIPHOE IPOU3BEACHUE, YTOJI MEXAY BEKTOPAMH, CYMMa
BEKTOPOB, IPOU3BEJCHUE BEKTOPA HA YHCIIO; HAXOIUTH C
[OMOILBIO U3YUEHHBIX (POPMYJT KOOPIMHATHI CEPEIUHBI OTPEe3Ka,
[PACCTOSTHUE MEXKAY ABYMs TOUKAMU;

-yMeTb BBIOMPATh MOAXOIAIINN N3yUYSHHBIH METO JUIsl peLLCHHS
3aJjauy, pacro3HaBaTh MaTeMaTH4ecKue QaKkThl U
MaTeMaTH4eCKUe MOJIENH B MPUPOIHBIX U OOIECTBEHHBIX
SIBJICHUSIX, B HCKYCCTBE; YMEHHUE PUBOJIUTH IPUMEPBI
MaTEMaTHYECKUX OTKPBITHM POCCUICKON U MUPOBOU
MaTEeMaTHYECKOW HayKH.

- YMETb OIIEPUPOBATh MOHATUAMU: CIyYalHBIN OMBIT U CIy4aliHOE
COOBITHE, BEPOSITHOCTh CIYyYalHOTO COOBITHS; YMETh BBIYUCIISTH
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- OCO3HAHME CBOMX KOHCTUTYLIMOHHBIX IIpaB H
0053aHHOCTEH, yBaKEHHE 3aKOHA U TIPABOIIOPSIKA;

-  OPUHATHE  TPAAULUMOHHBIX  HAUWOHAJIBHBIX,
00I1eueT0BEYECKUX T'YMaHUCTHYECKUX y
IEMOKPATUYECKUX [IEHHOCTEH;

- TOTOBHOCTH IIPOTUBOCTOATH UJEOJIOTHUH]
HPKCTpEMHU3MA, HallMOHAJIN3Ma, kceHodoOuwu,
MUCKPUMHMHALMKM 110 COLMAIIbHBIM, PEJIUTHO3HBIM,
[PACOBBIM, HALIMOHAJILHBIM IIPU3HAKAM;

- TOTOBHOCTb BECTH COBMECTHYIO JEATEIBHOCTH B
MHTEpecax IPakIlaHCKOIo 00IeCTBa, yYaCTBOBATh B
CaMOYIIpaBJICHUU B o011eo0pa3oBaTeabHOM
OpraHu3alH U IE€TCKO-FOHOLLIECKUX OpraHu3alusix;
- yYMEHHE B3aUMOJIEUCTBOBATh C COLMAIbHBIMU
MHCTUTYTaMU B COOTBETCTBUHU C UX (DYHKIHUAMU U
Ha3HA4YCHHUEM;

- TOTOBHOCTb K TyMaHUTapHOM U BOJOHTEPCKOU
NeATEIbHOCTH;

[MaTPpUOTHYECKOT0 BOCIIMTAHUS:

- c(hOpMHPOBAHHOCTh POCCHICKON TpaxaaHCKOH
MICHTUYHOCTH, MAaTPUOTU3MA, YBAXKEHUS K CBOEMY]
HapoJy, 4yBCTBa OTBETCTBEHHOCTH Iepes PoauHon,
FOPIOCTH 3a CBOM Kpai, CBOX PoauHy, CBOU S3BIK U
KYJIBTYpY, IIPOLLIIOE u HaCTOsALIEE]
MHOTI'OHAIIMOHAJIBHOTO Hapoaa Poccuy;

- IIEHHOCTHOE€ OTHOLIEHHWE K TOCYAapCTBEHHBIM
CUMBOJIaM,  HCTOPUYECKOMY U  IIPUPOJIHOMY]
HacleAulo, NaMATHUKAaM, TpaauLUsAM HapoJOB

BEPOSITHOCTH C  HCIIOJIb30BaHUEM TIpaUyecKux METOJOB;
MPUMEHSATh (POPMYJIBI CIOXKEHHS W YMHOKEHHUS BEpPOATHOCTEH,
KoMOUWHATOpHbIE (akThl W (GOpPMYJIBl TNPU pEIICHUH 3a]ay;
OLICHMBATh BEPOSTHOCTH PEAIBHBIX COOBITHIA; 3HAKOMCTBO CO
CIlyJaiilHBIMH ~ BEITMYMHAMU;
OpOSIBIICHNS 3aKOHAa OONBIIMX 4YHCENT B HPUPOIHBIX H

06H_ICCTB6HHLIX SBJICHUAX

yMEHHE MPUBOJUTH TPUMEPH]
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Poccun, noctuxkenusm Poccun B Hayke, HCKYCCTBE,
CIIOpPTE, TEXHOJIOTUAX U TPYAE;

- yeiiHas yOeKIEHHOCTh, TOTOBHOCTh K CITY>KEHHIO
n sammre OTedecTBa, OTBETCTBEHHOCTh 34 €rO
Cyas0y;
OCBOCHHBIE  OOYYaIOLIUMMCA  MEXKIIPEIMETHbIE
[OHATUS M YyHHUBEpCaJbHble Yy4yeOHble AEHUCTBUS
(peryisiTUBHBIE, II03HABATEIIbHEBIE,
KOMMYHUKaTUBHBIE);

- ClIOCOOHOCTE UX MCITOJIb30BaHUS B II03HABATEILHOM

14 COIIMATLHOM ITIPAaKTUKE, TOTOBHOCTB K|
CaMOCTOATCIIbBHOMY IJIAHUPOBAHUTIO Hj
OCYILICCTBJICHHUIO yqe6H0171 ACATCIIBHOCTH,|
OpraHnu3anu y‘l€6HOFO COTPpyAHHUYICCTBA C

CaarortdyCCKuMun pa6OTHI/IKaMI/I " CBECPCTHUKAMMU, K]

YIaCTHIO B MMOCTPOCHUH WHINBUTY ATHHOH]
00pa30BaTeIbHON TPAaEKTOPHUH;
- OBJIaJICHUE HABBIKAMH Y4eOHO-

M CCIIEI0BATEIBCKOM, MPOEKTHON U COLMAIIBHOM

OK 07 CogeiicTBoBaTh
COXPAaHEHMIO OKPY KAIOLIEeH
Cpelbl, pecypcocOepexeHHIo,
[PUMEHSTH 3HaHUS 00
M3MEHEHHUU KJIMMaTa,
[PUHIIUIIBI OEPEKITUBOTO
MPOU3BOICTBA, YPHEKTUBHO

e TeIbHOCTH
- HE NIpPUHUMATh JCHCTBUA, MPUHOCIIINE BpeEN
OKpYKaroILEeH cpere;

- yMeTb MPOTHO3UPOBaTh  HEOJIArONPUSATHHIE

PKOJIOTMYECKHE IIOCHEACTBUSA MPEANPUHAMAEMBIX|
NENCTBUMN, TPEAOTBPALIATh UX;
- pacIIMpPUTh ONBIT JEATEIBHOCTH 3KOJIOIMYECKOU

HAITPAaBJICHHOCTH;

- yMeTb ONepUpOBaTh MOHATUAMHU: (QYHKIHMS, HeNpepbIBHAS
byHKIMS, nepBooOpasHas,
MHTETpal, yMETh

IMpon3BoaHasA, OHpG,[[CJ'ICHHBIfI

HaXOJUTh IPOU3BOJHBIE BJIEMEHTAPHBIX
(GyHKIUI, MCTONB3ysl CIpaBOYHbIE MaTepHalibl, HCCIEOBATh B
MpocTeHmuX ciy4asx (yHKIMH HAa MOHOTOHHOCTb, HaXOJUTh
HauOOJbIIMEe W HaWMEHBbIINE 3HAYeHUS (YHKIIHIA;
rpaduxu
MaTEMaTUYECKOTO aHaJIN3a;

CTPOUTH

MHOTI'O4JICHOB C HUCITIOJIB30BaHHUEM arrapara

IPUMEHSATh IPOU3BOJHYIO IIpHU
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IEHICTBOBATh B UPE3BbIYaNHBIX
CUTyalUsIxX

- pa3pabaThIBaTh IUIaH pEeICHHs IPOOIEMBI C yUETOM,

aHaJIn3a MMEIOIINXCS MaTepHaIbHBIX 51
HEMAaTEepUaIbHbIX PECYPCOB;

- OCYyIIECTBIATh  LIEJICHANPABICHHBIA  ITOMCK
[epeHoca CpeAcTB M crnocoOoB  JieiicTBuA B

podeccuoHanbHyI0 Cpeny;

- YMETh MEPEHOCUTHh 3HAHUS B MO3HABATENIBHYIO U
[MPAKTUUECKYIO 00JIaCTH KU3HEACATEIHbHOCTH,

- TpeaJiaraTh HOBBIE NMPOEKTHI, OIEHUBATH WJEU C
[MO3UIIMK HOBU3HBI, OPUTUHAITEHOCTH, TPAKTUYECKOM]

3HAYMMOCTH;
- J1aBaTb OIEHKY HOBBIM CHUTYyallUsIM, BHOCHUTH
KOPPEKTHUBBI B JeSATCIIbHOCTD, OIICHHBATh

COOTBCTCTBHUEC PE3YJIbTATOB LCIIAAM

3aaad
OPUCHTHUPOBAHHBIC 3ada4M Ha HauOOJbIINE W HAUMCHBIIIHC

pelIeHun HA  JBIDKCHHWE,  peliaTh  MPAKTHUKO-
3HAYCHUS, HA HAX0XICHNE MIyTH, CKOPOCTH U YCKOPEHHUS;

- YMETh ONEPUPOBATH TOHSATHSIMH: JBIKECHHE B IMPOCTPAHCTBE,
0100HBIe (DUTYPBI B MPOCTPAHCTBE; MCIOJIH30BATH OTHOIICHUE
MJI0MIAJeH TOBEPXHOCTEH M 00BEMOB MOMOOHBIX (GUTYp TpHU
PCLICHUH 33]1a4;

- YMETh BBIYUCIIATH TC€OMETPUUYECKUE BEIMYUHBI (JJIMHA, YTOJ,
10111216, 00BEM, TIJIOMIAIb IOBEPXHOCTH ), HCIIONIB3YS N3YUCHHBIC

(hOPMYJIIBI K METOIBI

[1K 4.1 OcyuiecTBusTH
TEKyIlee U NePCIEeKTUBHOE
[JIaHUPOBAHUE
[IPOU3BOJICTBEHHBIX padbOT

BIIAJICTh HABBIKAMHU Y4eOHO-HCCIIEIOBATEIHCKON M|
HpOGKTHOI\/’I JACATCIIbHOCTH, HaBbIKaMH pa3pemeHm1
po0emM

YMETb aAHAJIM3UPOBATL TCEXHHUYCCKUC TPOCKThBI W JAPYI'YIO

TCXHUYCCKYIO JOKYMCHTAUWIO IJId BBI60pa mporpaMMHOI 0

0OecIeUeHHS 1 CO3JaHusd MOJACIHM JJICMEHTOB  CHUCTEM

ABTOMAaTHU3alluN

23



2. CTpyKTypa H coaepxkaHue o0ueodpa3oBaTeIbHOM IUCIUILIMHBI

2.1. O0beM JUCHUIIMHBI K BBl Y4eOHOH padoThI

Bua yueOHoi# padoThI Oovem 6
yacax*

O0bem 00pa3oBaTe/IbHON NPOrpaMMBbl M CHHUILIMHBI 280
B T.4. B (hOpMe MPAKTHUECKON TTOJTOTOBKHU 56

1. OcHoBHOe coaep:kaHue 210
BT. U..
TEOpeTUIECKoe 00yUeHne 172
MPAKTHUECKUE 3aHATUSA 38

2. IIpodeccuoHAIBLHO-OPHMEHTUPOBAHHOE COIEPKAHME 56

(comep:xkaHue NPUKJIATHOTO MOTYJIs)

BT. 4..
MPAKTHUECKHUE 3aHATUSA 56
Koncyabranuu 10
Ipome:xyTouHas aTTecTalUA (IK3aMeH) 4
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2.2. TemaTH4YeCKHUil IUVIAH U COJAEPKAHNE TUCITUTLINHBI

B Tom
yucie B
HaumenoBanue pasieon Conep:xanue yueOHOro MaTtepuasia (0OCHOBHOE U MPO(deccCHoHAIBLHO- ObLem dopme DopMUpyeMbI
U Tem OPHEHTHPOBAHHOE), JIA00PATOPHbIE U NPAKTHYECKHE 3aHATHS, 4acOB NnpaKkTHye e
NPHUKJIATHON MOAYJIb (MPH HAJTUYHMH) CKOM KOMIIeTeHIIUH
MOAroTOB
KH
1 2 3 4
OcHoBHOE coxepxaHue
Pa3nea 1. IloBTopeHne Kypca MaTeMaTHKH OCHOBHOM IIKOJIbI 14 2
Tema 1.1 Copepxanne yaeOHOT0 MaTepuana 1
[ens " 3a1a4M | bazoBble 3HaHWMA M yMEHHsS [0 MaTeMaTHKe B MNPO(EecCHOHANBHOM U B
MAaTEMATHKH [P OCBOCHHMH | TIOBCEHEBHOM JEATEILHOCTH.
CIEUAJIBHOCTH Komb6unupoBanHoe 3ansrue
Tema 1.1 Coneprxkanne y4eOHOT0 MaTepuana
ens u 3a1a4M | ba3oBble 3HaHUS M yMEHMsI MO MaTeMaTHKe B MNPO(EecCHOHANBHOM U B 1
MATEMATHKH [P OCBOCHHMH | IOBCEHEBHOU JESATEILHOCTH. (3)12(-011’(%13(-
CIEIUAIBHOCTH KomOunupoBaHHoe 3aHsATHE OK,-(())4 -OK’-
Tema 1.2 Coneprxanue yueOHOro MaTepuaa 1 05 OI,(-O 5
Uucna w  BblUMCHEHUs. | JIelicTBHS — HaX — TOJNIOKUTENBHBIMA W OTPULATENBHBIMH  YHCIIAMH, (,)K-07 ’
Bripaxkenus U | OOBIKHOBEHHBIMHU U JIECATUYHBIMU APOOSIMHU. K 4.1,
npeobpazoBaHus JleiicTBUs co cTeneHsIMHU, (OPMYJIbI COKPAIIEHHOTO YMHOXKEHHUS.
KomOunupoBanHoe 3aHiTHE
Tema 1.2 Coneprxanue yueOHOro MaTepuasa 1
Uucna wu  BoluMcneHus. | JlefictBUs  HaJX — TMOJNIOKUTENBHBIMA M OTPULATENBHBIMH  YHCIIAMH,
Belpaxkenus U | OOBIKHOBEHHBIMHU U JIECATUYHBIMU APOOSIMH.
npeobpazoBaHus JleiicTBUs co cTeneHsaMu, GOpMYJIbl COKPAIIEHHOTO YMHOKEHHUS.

KomOunupoBanHoe 3aHsATHE
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Tema 1.2
Yucna YW BBIYUCIECHUS.

Copepxanne yaeOHOTO MaTepuana

I[CﬁCTBHSI Hanq IIOJIOXKUTCIBbHBIMU n OTpULATCIIbHBIMU qucJiaMu,

Bripaxkenus U | OOBIKHOBEHHBIMHU U JICCATUIHBIMU APOOSIMH.

npeoOpa3oBaHus JleWicTBUS CO CTENECHSIMHU, POPMYITBI COKPALICHHOTO YMHOKCHUSI.
KomOuHupoBanHoe 3aHsTHE

Tema 1.2 Coneprxkanue ydeOHOT0 MaTepurasia

Yucna U BBIYUCIECHUS.

I[CﬁCTBHSI Hanq TIOJIOXKUTCIBbHBIMU n OTpULATCIIbHBIMU qucJiaMu,

BBIpa)KeHI/IH n OGBIKHOBCHHLIMI/I U ACCATNYHBIMU ,[[pO6$IMI/I.

npeoOpa3oBaHus JleWicTBUS CO cTENEeHSIMHU, (OPMYIIBI COKPALICHHOTO YMHOKEHUSI.
Komb6unupoBanHoe 3anstue

Tema 1.3. IIpodeccnonanbHO-OPUEHTUPOBAHHOE coJiepkaHue (comepxanue

FGOMeTpI/IH Ha IMJIO0CKOCTHU

NPUKJIATHOTO0 MOIYJIs1)

Bus! utockux Guryp u ux 1iomnasb.
[IpakTHKO-OpUEHTUPOBAHHBIE 33/1a4U B KypCe T€OMETPUHU Ha IIJIOCKOCTH

HpaKTI/I‘leCKOC 3aHATUC

Tema 1.3.
I'eomeTrpus Ha miockocTu

IIpodeccnonanbHO-OpMEeHTHPOBAHHOE cojepKaHue (conep:xxanue
NMPUKJIAJTHOT0 MOYJIAA)

Bunel ninockux ¢Guryp v ux miomaib.
[IpakTHKO-OpHUEHTUPOBAHHBIE 33/1a4U B KypCe T€OMETPUHU Ha IIJIOCKOCTH

HpaKTqucxoe 3aHATUC

Tema 1.4
[IponieHTHBIE BBIYUCIEHUS

Copep:xanne yueOHOTO MaTepHana

[TpocThie pOLIeHTHI, pa3HbIe CIIOCOOBI X BhIUUCIEHUs. CII0XKHBIE MPOIEHTHI

[IpakTrueckoe 3aHsATHE

Tema 1.4
[IponieHTHBIE BBIYUCIEHUS

Coneprxkanue ydeOHOT0 MaTepuana

HpOCTLIC IPOLCHTHI, PA3HBIC CIIOCOOBI MX BhIUKCIICHUS. CIIOXKHBIC MMPOLCHTELIL

HpaKTI/I‘-ICCKOC 3aHATUC

Tema 1.5
YpaBHEHHS 1 HEpABEHCTBA

Conepxkanue yq4eOHOro MaTepuaia

Jlunelinblie, KBaapaTHbIC, APOOHO-TMHEHHBIEC YPABHEHHS 1 HEPABEHCTBA

[IpakTHueckoe 3aHsATHE

Tema 1.5

Copepxanne yueOHOTO MaTepHana
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YpaBHEHUs U HEPABEHCTBA

JIuneitHble, KBaIpaTHBIC, IPOOHO-IMHEHHbIC YPaBHEHNS U HEPABEHCTBA

HpaKTI/I‘-IeCKOC 3aHATUC

Tema 1.5 Coneprxkanue ydeOHOT0 MaTepurasia 1
VYpaBHenus 1 HepaBeHCTBA | JImHelHbIE, KBaIpaTHbIC, APOOHO-IMHEHHBIC YpaBHEHHS U HEPAaBEHCTBA
[IpakTudeckoe 3aHATHE
Tema 1.5 Copepxanne yaeOHOT0 MaTepuana 1
VYpaBHenus u HepaBeHcTBa | JIMHEWHbIE, KBaApaTHbIE, APOOHO-IMHEIHbIC YpaBHEHHS U HEPAaBEHCTBA
[IpakTuueckoe 3aHATHe
Pazjen 2 [IpsiMble U MJIOCKOCTH B MPOCTPAHCTBE 18
Tema 2.1. Copep:xanue yueOHOro MaTepuana 1
OcHoBHbIE noustus | [Ipeagmer crepeomerpun. OCHOBHBIE MOHATHS (TOYKa, MpsiMasi, IUIOCKOCTD,
CTEPEOMETPUH. npoctpanctBo). OCHOBHBIE aKCHOMBI cTepeoMeTpuu. llepecekaromuecs,
Pacnonoxenue npsMBIX M | MapajulelbHbIE H  CKpEIIMBaoIIMecs mpsmble. lIpu3Hak ©  CBOICTBO
IJIOCKOCTEH CKpeLMBaroImuXxcs NpaMbIX. OCHOBHbIE TPOCTPAHCTBEHHBIE (DUTYPBI.
KomOunupoBaHHoe 3aHsTHE
Tema 2.1. Copep:xanue yueOHOro MaTepuana 1
OcHoBHbIE nousaTus | [lpenmer crepeomerpun. OCHOBHBbIE NMOHATHS (TOYKa, MpsiMas, IJIOCKOCTD,
CTEPEOMETPHH. npocTpaHcTBo). OCHOBHBIE akcHOMBI cTepeomeTpuu. llepecekaromuecs, OK-01. OK-
Pacnionoxenne mpsAMBIX M | MapajulelbHBIE H  CKpeIIMBarouIuecs mpsimble. lIpu3Hak ©  CBOICTBO 03 OI’<- 04
IIJIOCKOCTEMN CKpEIMBAIOIIUXCS NPAMbIX. OCHOBHBIE POCTPAHCTBEHHBIE (DPUTYPBHI. (’)K- 07 ’
KomOunupoBaHHoe 3aHsATHE
K 4.1.
Tema 2.2. Coneprxanue yueOHOro MaTepuaa 1
IapannensHocTh npsAMBIX, | [lapamrensHble npsMas u ockocTs. Onpenenenne. [IpusHak. CBoiicTBa (¢
npsAMOM M IUIOCKOCTH, | JOKa3arenbcTBOM). IlapammenbHbie minockoctu. Ompenenenue. [Ipu3Hak.
IIJIOCKOCTEN CaoiicTBa (¢ AOKa3aTenbCcTBOM). TeTpasap u ero sneMeHThl. [lapannenenunen
n ero siemeHThl. CBONMCTBAa MNPOTHUBONOJIOKHBIX TIpaHEl W JHAroHaneu
napajutenenunena. [locrpoenune ceuennii. Pemenue 3anau.
KomOunupoBaHHoe 3aHATHE
Tema 2.2. Coneprxanue yueOHOro MaTepuaa 1

[TapannensHbie npsmast u wiockocth. Omnpenenenne. [Ipusznak. CoiicTBa (c
nokazatenbctBoM). IlapamnensHble miockoctu. Ompexnenenue. [lpusHak.
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[TapamienbHOCTE IPSIMBIX,
OpsIMOM M IUIOCKOCTH,

CaoiicTBa (c Aoka3aTenbcTBOM). TeTpasap u ero aneMeHTsl. [lapannenenunen
u ero snemeHTbl. CBOWCTBa IPOTHUBOIIOJIOKHBIX TIpaHed M JAMaroHajen

IIJIOCKOCTEMN napajutenenunena. [locrpoenue ceuennii. Pemenne 3anau.
KomOnHupoBaHHoe 3aHsTHE
Tema 2.2. Coneprxkanne ydeOHOT0 MaTepurasia

[TapamienpHOCT IPSIMBIX,
OpsIMOM U IUIOCKOCTH,

[TapannensHbie npsmast U wiockocth. Onpenenenne. [Ipuznak. CBolicTBa (C
nokazatenbctBoM). IlapamiensHbple miiockoctu. Omnpexnenenue. Ilpusnak.

MJIOCKOCTEH CsoiictBa (c qokazarenbcTBOM). TeTpadip u ero anemeHTsl. [lapamienenumnen
u ero s3nemeHTbl. CBOWCTBa NPOTHUBOIIOJIOKHBIX TpaHEW M AuaroHajien
napamenenumnena. [locrpoenne ceuenuit. Peenue 3amay.
Komb6unupoBanHoe 3ansrue

Tema 2.2. Copep:xanue yueOHOro MaTepuana

[TapamienpHOCTh HPSIMBIX,
OpsIMOM M IUIOCKOCTH,

[Tapannensubie npsmast u wiockoctb. Omnpexnenenne. [Ipuznak. CoiicTBa (c
nokaszarenbctBoM). [lapamnmensubie mnockoctu. Ompenenenue. [IpusHak.

IJIOCKOCTEH CaoiicTBa (¢ AoKa3aTenbCcTBOM). TeTpasap u ero aneMeHTsl. [lapamnenenunen
u ero snemeHTbl. CBOWCTBa NPOTHUBOIOJIOKHBIX TpaHe M AuaroHayien
napamnenenunena. [locrpoenue ceuenuii. Pemenue 3amay.
KomOunupoBaHHoe 3aHATHE

Tema 2.3. Coneprxanue yueOHOro MaTepuasa

[lepneH UKy ISIPHOCTD [lepnennukynspuble npsimble. [lapamienbHble npsMble, TEPIEHIUKYISIPHBIE K

HPSMBIX, IPAMOMN U
IIIOCKOCTH, TNIOCKOCTEH

IJIOCKOCTH.  [Ipy3HaK NEepHeHAMKYJISIPHOCTH NIPSIMOM M INIOCKOCTH.
JlokazarenbcTBo. llepnenaukynssp u  HakinoHHas. [leprnieHIuKyIsspHBIE
m10ckocTy. [Ipu3Hak nepneHauKyIsIpHOCTH IIIOCKOCTEN. J[okazaTensbCTBo.
PaccrosiHust B mpocTpaHCTBE

KOM6I/IHI/Ip0BaHHOe 3aHATHUC

Tema 2.3.
[lepnenAMKYISAPHOCTH
NPSIMBIX, IPSIMOMN U
IIIOCKOCTH, TNIOCKOCTEH

Conepxkanue yq4eOHOro MaTepHaia

[lepnennukynspuslie npsmsele. [lapannensHble npsiMble, NEPIEHIUKYIISIPHBIE K
IOCKOCTH. [Ipru3Hak NEepHneHAVKYISPHOCTH OPSIMOM M IIOCKOCTH.
JlokazarenbcTtBo. llepnenavkynssp u HakinoHHas. [leprnieHIUKyIsspHBIE
m10ckocTy. [Ipu3Hak nepneHanKyIsIpHOCTH MII0CKOCTEN. J[okazaTensbCTBo.
PaccrosiHust B mpocTpaHCcTBE
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KoMOuHMpoBaHHOE 3aHATHE

Tema 2.3.
[IepnieHIUKyYIAPHOCTD
IPSIMBIX, IPSIMOU U
IUIOCKOCTH, IIJIOCKOCTEN

Conepkanue y4eOHOro MaTepHuaia

IlepnennukymnsapHble npsaMsle. [lapamiensHblie npsMble, TEPIEHIUKYIISIPHBIE K
mwiockoctd. [Ipu3Hak  NEpHEHIMKYJISAPHOCTH MPSAMOM W IUIOCKOCTH.
HokaszatenscrBo.  Ilepnennukynssp u  HakinoHHad. [lepneHaukyispHble
I10cKOCTH. [Ipru3HaK NepneHauKyIIpHOCTH IIIOCKOCTEN. J[0oKa3aTenbCTBo.
PaccrosiHus B mpocTpaHCcTBE

KoMOuHMpOBaHHOE 3aHATHE

Tema 2.3.
[eprieHIUKYISIPHOCTD
IPSMBIX, IPSIMOM |
IIJIOCKOCTH, IIOCKOCTEN

Conepxkanue y4eOHOro MaTepuaia

IlepnennukynsapHble npsMsle. [TapamienpHbie npsMble, TEPIEHIUKYIISIPHBIE K
mwiockoctd. [Ipu3Hak NEpHEHIUKYJIAPHOCTH MNPSAMOM M IUIOCKOCTH.
HokaszatenscTBo. Ilepnennukynssp u  HakiuoHHasd. [lepnenaukyispHble
10cKocTy. [Ipu3HaK nepneHauKyIsspHOCTH IIIOCKOCTEN. JJokazaTensbCTBo.
PaccrosiHus B mpocTpaHcTBe

KoMOuHMpOBaHHOE 3aHATHE

Tema 2.4. Copepxanne yaeOHOTo MaTepuana
Teopema 0 TPEX [ Teopema o Tpex meprenmukyspax. JJoka3aTenbCTBO. YOI MEKLY IPAMOi 1
TCpHICHANKYIApax IJIOCKOCTBIO. YTOJI MEXAY TNIOCKOCTSIMU

KomOunupoBaHHoe 3aHsATHE
Tema 2.4. Coneprxkanne yueOHOT0 MaTepuana
Teopema 0 Tpex | Teopema o Tpex nepneHaukyIsipax. [JJoka3arenbcTBo. YTom Mexay npsMoin U
NEePIEeHIUKYIIpax IJIOCKOCTBIO. YTOJI MEXAY TIOCKOCTSIMU

KomOunupoBaHHoe 3aHATHE
Tema 2.4. Coneprxanue yueOHOro MaTepuasa
Teopema 0 Tpex | TeopeMa o Tpex nepneHauKysipax. /JJoka3aTenbcTBo. Yron Mexay npsMon U
HEePIEeHIUKYIIpax IJIOCKOCTBI0. YTOJI MEXAY MIIOCKOCTSIMU

KomOunupoBanHoe 3aHsaTHE
Tema 2.4. Coneprxanue yueOHOro MaTepuaa
Teopema 0 TpeX | TeopeMa o Tpex mepneHauKysgpax. JJoka3aTenbcTBo. YToa MEXKIY MPSMON U
NEPIEHIUKYIIApax IJIOCKOCTBIO. YTOJI MEXAY IIOCKOCTSIMU
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KoMOuHMpoBaHHOE 3aHATHE

Tewma 2.5. IMpodeccnoHaIbHO-OPUEHTUPOBAHHOE coJepkaHue (comep:xkaHue
[TapamensHsle, NPHUKJIATHOT0 MOAYJISA)
NEePIEeHIUKYISPHBIEC, Akcuombl crepeoMeTpud. [lepneHAUKYISIPHOCTh MPSIMOW U  IUIOCKOCTH, 1
CKPEIMBAIOIIMECS IPAMBIE | MApANIEIbHOCT,  JBYX  MPSMBIX,  HEPIEHIUKYJISAPHBIX  IJIOCKOCTH,
MEPIEeHIUKYISIPHOCTD MJIOCKOCTEMN
[IpakTuueckoe 3anarue
Tewma 2.5. IIpodeccnoHaIbHO-OPUEHTUPOBAHHOE coJepkaHue (comep:xkaHue 1
[TapamensHsle, NPHUKJIATHOT0 MOAYJISA)
NEePIECHIUKYISPHBIE, AkcuOMBI cTepeoMeTpur. l[lepneHANKYISIpHOCTh MPSIMOW U  IUIOCKOCTH,
CKPEILMBAIOIIMECS IPAMBIE | MAPAIEIbHOCT,  JBYX  MPSMBIX,  NEPIEHIUKYISAPHBIX  IJIOCKOCTH,
MePIEeHIUKYISIPHOCTD MJIOCKOCTEM
[IpakTrueckoe 3aHsATHE
Tewma 2.5. IMpodeccnoHaIbHO-OPUEHTHPOBAHHOE coJepkaHue (conepxanue 1
[TapannensHble, NMPUKJIATHOTO MOIYJIs1)
NEepPIEHANKYIISIPHBIEC, AkcuoMBl cTepeoMeTpur. [lepneHAMKYISIPHOCTh MPSIMOW U  IUIOCKOCTH,
CKPEIIMBAIOIIMECS IPAMBIE | MAPAIEIbHOCT,  JBYX  MPSMBIX,  NEPIEHIUKYISAPHBIX  TJIOCKOCTH,
MEePIEHIUKYISIPHOCTD IJIOCKOCTEMN
[IpakTrueckoe 3aHsATHE
Tewma 2.5. IMpodeccnoHanbHO-OPUEHTUPOBAHHOE coepkaHue (conepxanue 1
[TapannenbHsle, NPHUKJIATHOTO MOAYJISA)
NEePIEeHIUKYIISPHBIE, Akcuomsl crepeoMeTpuu. [lepneHAMKYISIPHOCTh MOPSIMOM UM  IIJIOCKOCTH,
CKPEIMBAIOIIMECS IPAMBIE | MAPAIETBbHOCT,  JIBYX  MPSMBIX,  NEPHEHIUKYISAPHBIX  TJIOCKOCTH,
MEePIEHUKYISIPHOCTD MJIOCKOCTEMN
[IpakTrueckoe 3aHsTHE
Pasnen 3. KoopauHaTsl 4 BEKTOPBI 12
Tewma 3.1 Coneprxanne yu4eOHOT0 MaTepurana 1 OK-02, OK-
JlexapToBbl KOOpAUHATHI B | JlekapTOBBl KOOpAMHATHI B TpocTpaHcTBe. [lpocreiimme 3amadyun B 03, OK-04,
npocrtpaHcTse. Paccrosguue | koopauHarax. PaccrossHue Mexay ABYMS TOYKAMH, KOOPAMHATHI CEPEIUHBI OK-07
MEXIY JByMs TOYKaMH. | OTpe3Ka [IK 4.1.

KomOunupoBanHoe 3aHsATHE
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Koopaunatsi CepeaUHbI
OTpe3Ka

Tema 3.1
JlekapToBbl KOOpPJUHATHI B
npocTpaHcTBe. PaccrosiHue
MEXKIy JBYMS TOYKAMH.
KoopauHatel  cepeauHbI
oTpe3Ka

Conepkanue y4eOHOro MaTepHuaia

JlexkapToBbl ~KOOpAuHATBl B mpocTpaHcTBe. Ilpocteiimne 3agaun B
KoopauHaTax. PaccTosHue MeXIy NByMsi TOUYKaMH, KOOPAMHATHI CEPeIHbI
oTpe3ka

KoMOuHMpOBaHHOE 3aHATHE

Tema 3.2

BekTopsl B IpoCcTpaHCTBE.
Yroim MexIy BEKTOpaMHU.
CkassipHOE TPOM3BENCHUE
BEKTOPOB

Conepxkanue y4eOHOro MaTepHuaia

BexTopsl B npocTpancTBe. ClOXKEHHE W BBIYUTAHUE BEKTOPOB. Y MHOXKEHUE
BekTopa Ha uucio. KommiaHapHele BekTopbl. CkajsipHOE IPOU3BEIACHUE
BEKTOpOB. PazjiokeHue BeKTOpa IO TPEM HEKOMIUIAHAPHBIM BEKTOpaM.
KoopauHatel BeKTOpa, CKaISIpHOE MPOU3BEIECHHUE BEKTOPOB B KOOpJWHATAX,
yroJI MEXAy BEKTOpaMH, YIoJl MEXIY MPSMOWM U IUIOCKOCTBIO, YTOJ MEXIY
IJIOCKOCTSIMU. Y paBHEHUE IIOCKOCTH. ['€OMETpHUUYECKUA CMBICI ONPEAETUTENS
2x2

KoMOuHMpOBaHHOE 3aHATHE

Tema 3.2

BexTopel B mpocTpaHCTBE.
Yron Mexay BEKTOpaMmu.
CkansipHOE TPOM3BENCHUE

Copep:xanne yueOHOTO MaTepHana

Bekropsl B nmpoctpaHcTBe. ClI0)KEHHE M BBIYUTAHUE BEKTOPOB. Y MHOKEHHE
BekTOpa Ha uucno. Kommianapubeie BekTOpbl. CKalsipHOE NPOU3BEACHUE
BEKTOpPOB. Pa3nokeHue BEKTOpa MO TPEM HEKOMIUIAHAPHBIM BEKTOPAM.

BEKTOPOB Koopaunatsl BekTOpa, CKaJISIpHOE MPOU3BEJEHNE BEKTOPOB B KOOpJIWHATAX,
YIroJl MEXIY BEKTOPaMHU, YTOJ MEXIY MPSIMOM U TIIOCKOCTBIO, YTOJN MEXKIY
IUTOCKOCTSIMU. Y paBHEHUE MIIOCKOCTH. [ '€OMETpUUECKUIA CMBICT ONIPEIETUTENSA
2x2
KoMOuHMpoBaHHOE 3aHATHE

Tema 3.2 Coneprxanue yueOHOro MaTepuasa

BexkTopsl B IpocTpaHCTBE.
Yron Mexay BEKTOpPaMH.
CkanspHoe NpOU3BEIAECHUE
BEKTOPOB

Bekropsl B npoctpancTBe. Cll0)KEHHE M BBIYUTAHUE BEKTOPOB. Y MHOKECHHE
BekTopa Ha uyucio. Kowmmanapueie BekTopbl. CKalsipHOE NpPOU3BEICHUE
BEKTOpPOB. Pa3yioxkeHue BEKTOpa IO TPEM HEKOMIUIAHAPHBIM BEKTOPaM.
Koopannatsl BekTOpa, CKaJIIpHOE ITPOU3BEJICHUE BEKTOPOB B KOOpPJAWHATAX,
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YIrOJd MEXAYy BEKTOpaMH, YroJl MEXKIy MPSIMOU U IJIOCKOCTBIO, YTOJI MEXKIY
lonockoctssMu.  YpaBHEHUE — IUIOCKOCTH.  ['eomMeTpuyeckuil  CMbICIH
onpenenuTens 2x2

Komb6unupoBanHoe 3ansrue

Tema 3.2

Bekropsl B mpocTpaHCTBE.
Yroim MexIy BEKTOpaMHU.
CkasiipHOE NPOU3BEICHUE

Copep:xanue yueOHOro MaTepuana

BexTopsl B npocTtpancTBe. ClokKeHHEe W BBIYUTAHHE BEKTOPOB. Y MHOXKEHUE
BekTOopa Ha uucno. Kommianapueie BekTOpbl. CKalipHOE NPOU3BEACHHUE
BEKTOpOB. Pa3yioxkeHue BeEKTOpa IO TPEM HEKOMIUIAHAPHBIM BEKTOpaM.

BEKTOPOB KoopauHaTel BEeKTOpa, CKalspHOE MPOU3BEICHHUE BEKTOPOB B KOOpPIUHATAX,
YIroJl MEXAYy BEKTOPaMH, yTOJ MEXKIY IPSIMOW M IJIOCKOCTBIO, YTOJ MEXKIY
IJIOCKOCTSIMU. Y paBHEHHE TUIOCKOCTH. | 'eoMeTprudecKuii CMbICIT ONIpeIeuTeNs
2x2
Komb6unupoBanHoe 3anstue

Tema 3.2 Copepxanne yaeOHOT0 MaTepuana

Bekropsl B IpocTpaHCTBE.
Yroim MexIy BEKTOpaMHU.
CkansipHOE NPOU3BEICHUE

BexTopsl B npocTpancTBe. ClOXKEHHE W BBIYUTAHUE BEKTOPOB. Y MHOXKEHUE
BekTOopa Ha uucio. Kowmianaphbele BekTopbl. CKalsipHOE IPOU3BEIECHUE
BEKTOpPOB. PasyioxkeHue BeKkTOpa 10 TPEM HEKOMIUIAHAPHBIM BEKTOPaM.

BEKTOPOB KoopauHaTel BekTOpa, CKalsipHOE MPOU3BEIEHHE BEKTOPOB B KOOpAWHATAX,
yroJI MEXAy BEKTOpaMH, YIoll MEXIYy MPSAMOW U TUIOCKOCTBIO, YTON MEXIY
TJIOCKOCTSIMU. Y paBHEHHE TUIOCKOCTH. | '@OMEeTpUYECKIil CMBICT OIIPEISIUTENS
2x2
KomOunupoBanHoe 3aHsTHE

Tema 3.2 Coneprxkanue ydeOHOT0 MaTepuana

BexTopel B mpocTpaHCTBE.
Yron Mexay BEKTOpaMu.
CkansipHOE TPOM3BENCHUE
BEKTOPOB

Bekropsl B nmpoctpancTBe. ClIO)KEHHE M BBIYUTAHUE BEKTOPOB. Y MHOKEHHE
BekTOpa Ha uucno. Kommianapueie BekTOpbl. CKalsipHOE NPOU3BEACHUE
BEKTOpOB. Pa3ioxkeHue BEKTOpa MO TPEM HEKOMIUIAHAPHBIM BEKTOpaM.
Koopaunatsl BekTopa, CKaJIpHOE MPOU3BEECHUE BEKTOPOB B KOOpJIMHATAX,
YroJl MEXAYy BEKTOPaMH, yTOJ MEXIY NPSIMOW M IJIOCKOCTBIO, YTOJ MEXKIY
IJTOCKOCTSIMU. Y PaBHEHUE MIIOCKOCTH. [ '€OMETpUUECKUIA CMBICT ONIPEIECTUTENS
2x2

KOM6I/IHI/IpOBaHHOe 3aHATHC
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Tema 3.3

IpodeccuoHaTLHO-OpHEHTHPOBAHHOE co/iep:KaHue (conep:kaHue

[IpakTuko- NPHUKJIATHOT0 MOAYJISA)

OPHMEHTHPOBaHHbIC 3aJauyd | KoopauHaTHAs IUIOCKOCTb. BpluMcieHue pacCTOsSHMM M IUIOAACH Ha 1

Ha KOOPJMHATHOM | mutockocTH. KomvecTBeHHbIE pacueThl

IUIOCKOCTH [IpakTuueckoe 3aHATHe

Tema 3.3 IIpodeccnonabHO-OPUEHTHPOBAHHOE coJepkaHue (conepxanue 1

[IpakTuko- NPHUKJIATHOT0 MOAYJISA)

OpPHEHTHPOBaHHbIC 3aJauyd | KoopauHaTHAs IUIOCKOCTb. BpluncieHue pacCTOsSHMM M IUIOIAACH Ha

Ha KOOPJMHATHOM | mmockocTH. KonmvecTBeHHBIE pacueTsl

IJIOCKOCTH [IpakTHueckoe 3aHsiTHE

Tema 3.3 IIpodeccnonanbHO-OPUEHTUPOBAHHOE coJiepkaHue (comepxanue 1

[TpaxTuko- NPHUKJIATHOT0 MOYJISA)

OPHMEHTHPOBaHHbBIC 3aJa4yd | KoopauHaTHAas IUIOCKOCTh. BpluncieHue pacCTOsSHMM M IUIOAACH Ha

Ha KOOPJMHATHOM | mmockocTH. KonmvecTBeHHBIE pacueThl

IJIOCKOCTH [IpakTuueckoe 3anarue

Tema 3.3 IIpodeccnonanbHO-OPUEHTUPOBAHHOE coJiepkaHue (comepxanue 1

[TpaxTuko- NPHUKJIATHOT0 MOIYJISA)

OpUEHTHUPOBaHHbIE 3aJauM | KoopauHaTHas IIOCKOCTh. BpluMclieHME pacCTOSHMKM M IUlomajed Ha

Ha KOOPJMHATHOM | rumockocTH. KonmvecTBEHHBIE pacyeThl

IJIOCKOCTH [IpakTuueckoe 3anarue

Pa3nea 4. OcHoBbl Tpuronomerpun. Tpuronomerpudeckue pyHkunu 32

Tema 4.1 Copepxanue yueOHOTO MaTepuana 1

Tpuronomerpuueckue Panmnannas Mepa yrma. IIoBOpOT TOYKM BOKpYr Hadajla KOOpIAUHAT. OK-01, OK-

(GyHKIMM TpoM3BOJBHOrO | OmpeneneHne CHHyca, KOCHHYCa, TAaHTCHCA W KOTAHTEHCA. 3HAKU CHHYCA, 02, OK-03,

yrna, uyucna. PaguanHas v | KocuHyca, TaHTeHCa W KOTAHTEHCA IO YETBEPTSAM. 3aBHUCHMOCTb MEXKIY OK-04, OK-

rpajgycHas Mepa yria CHUHYCOM, KOCHHYCOM, TAHT€HCOM U KOTaHT'€HCOM OJIHOTO M TOTO K€ yria 05, OK-06,
KomOunupoBanHoe 3aHsTHE OK-07

Tema 4.1 Coneprxanue yueOHOro MaTepuasa 1 K 4.1.

Tpuronomerpuueckue Pagnannas wmepa yrma. IloBOpoT TOUKM BOKpYr Hadajga KOOpAMHAT.

(GYHKIMH TPOM3BOJIHHOTO

Omnpenenenue cuHyca, KOCHHYCA, TaHI€HCA M KOTAHI€HCA. 3HAKU CHHYCAa,

33




yria, yucna. Panuannas u
rpajycHasi Mepa yria

KOCHHYCA, TaHICHCAa W KOTAaHI'CHCA II0 YCTBCPTAM. 3aBHCHMOCTD MCKIAY
CHUHYCOM, KOCUHYCOM, TAH'CHCOM U KOTAHI'CHCOM OJIHOT'O U TOI'O K€ yTJia

KoMOuHMpOBaHHOE 3aHATHE

Tema 4.2

OcHOBHbIE
TPUTOHOMETPUUECKHE
TOXJIECTBA.

DopMyIIbl IPUBEIECHUS

Copepxanue yueOHOro MaTepuana

Tpuronomerpuyeckue ToxkzaecrBa. CHUHYC, KOCUHYC, TAaHI€HC U KOTAHTCHC
YIJIOB 0 U - 0. DOpMyJIbI IPUBEACHUS

KoMOuHMpOBaHHOE 3aHATHE

Tema 4.2

OcHOBHBIE
TPUTOHOMETPHUYECCKHUE
TOXKJIECTBA.

DopMyITbl IPUBEACHUS

Conepxkanue y4eOHOro MaTepHraia

TpI/IFOHOMeTpI/I‘leCKI/Ie TOXICCTBA. CI/IHyc, KOCHUHYC, TAHI'CHC H KOTaHI'CHC
YTJIOB A U - Q. CDOpMy.]IBI IIPpUBCACHUS

KOM6I/IHI/IpOBaHHOG 3aHATHC

Tema 4.2

OcHoBHbIE
TPUTOHOMETPUYECKHUE
TOX/IECTBA.

DopMyIIbl IPUBEIECHNUS

Conepkanue yu4eOHOro MaTepHuaia

Tpuronomerpuyeckue ToxkzaecrBa. CHUHYC, KOCUHYC, TAaHI'€HC U KOTAHI€HC
YIJIOB O ¥ - 0. POpMYyJIBI IPUBEICHUS

KOM6I/IHI/IpOBaHHOG 3aHATHC

Tema 4.2

OcHoBHbIE
TPUTOHOMETPUUECKHE
TOX/IECTBA.

DopMyIIbl IPUBEICHUS

Copepxanue yueOHOTO MaTepHana

Tpuronomerpuueckue Toxkzaecrsa. CHUHYC, KOCHHYC, TAaHI€HC M KOTaHIE€HC
YIJIOB O ¥ - 0. POpMYyJIBI IPUBEICHUS

KomOunupoBanHoe 3aHsTHE

Tema 4.3

CuHyc, KOCHHYC, TaHT€HC
CYMMBl M pa3HOCTH [BYX
YTJIOB

Cunyc u KOCHHYC
JBOMHOTO yria. @opMyiibl
MOJIOBUHHOTO yTJia

Coneprxkanue ydeOHOT0 MaTepurana

Cymma 1 pa3HocTh cMHYCcOB. CyMMa M pa3HOCTb KOCUHYCOB. CHHYC M KOCHHYC
nBoiiHoro yrna. ®opmynel monoBuHHOTro yria. IIpeoOpa3oBaHusi CyMMBI
TPUTOHOMETPUUYECKUX (PYHKIMI B MPOU3BEICHHUE U NPOU3BEICHHUS B CyMMY.
BripaxkeHne TpPUTOHOMETPUUYECKUX (QYHKLUMH Yepe3 TAaHTeHC IOJIOBUHHOTO
aprymenTa. [IpeoOpa3zoBanusi IpoCTEHIINX TPUTOHOMETPHUUECKHUX BbIpaXKEHUI

KomOunupoBanHoe 3aHsATHE

Tema 4.3

Coneprxanne yu4eOHOT0 MaTeprana
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CuHyc, KOCHMHYC, TaHI€HC
CYMMBl M pa3HOCTH [BYX
YTJIOB

Cunyc 51 KOCHHYC
nBoiiHOro yria. ®opmybl
MOJIOBUHHOTO yTiia

Cymma 1 pa3HocTh cuHYycoB. CyMMa M pa3HOCTb KOCHHYCOB. CHHYC U KOCUHYC
nBoiHOro yrya. @opmyibl nojoBUHHOro yria. I[IpeoOpa3oBaHusi cCyMMbl
TPUTOHOMETPUYECKHX (PYHKIMI B MPOU3BEIACHUE U NPOU3BEIACHHUS B CyMMY.
BripakeHne TpPUTOHOMETPHUYECKUX (YHKLUMH Yepe3 TaHTEeHC IOJIOBUHHOTO
aprymenTa. [IpeoOpa3oBaHus NpOCTEHIINX TPUTOHOMETPUYECKUX BBIPAKEHUH

Komb6unupoBanHoe 3ansrue

Tema 4.3

CuHyc, KOCHUHYC, TaHI€HC
CYMMBl M pa3HOCTH [BYX
yTJIOB

Cunyc u KOCHHYC
NBOHHOro yria. ®opmyiisl
HOJIOBUHHOTO yTJIa

Conepxkanue y4eOHOro MaTepHraia

CymMma 1 pa3HocTh cMHYcOB. CyMMa U pa3HOCTbh KOCUHYCOB. CHHYC U KOCHHYC
nBoiHOro yrya. @opmyibl nojgoBUHHOro yria. I[IpeoOpa3oBaHusi CyMMbl
TPUTOHOMETPUUECKUX (PYHKLIMN B NMPOU3BEACHHUE U IPOU3BENCHUS B CyMMY.
BeipaxkeHue TpUTrOHOMETPUUYECKUX (YHKLUH Yepe3 TaHI'€HC IO0JIOBUHHOTO
aprymenTa. [IpeoOpa3oBanus MpOCTEHIINX TPUTOHOMETPUUYECKUX BBIPAXKEHUN

KOM6I/IHI/IpOBaHHOG 3aHATHC

Tema 4.3

CuHyC, KOCHUHYC, TaHI'€HC
CYMMBl M Pa3HOCTH JBYX
YTJIOB

Cunyc u KOCHHYC
JBOMHOrO yria. @opMyiibl
IIOJIOBUHHOTO yTiia

Conepkanue y4eOHOro MaTepuaia

Cymma 1 pa3HocTh cCMHYcOB. CyMMa M pa3HOCTb KOCUHYCOB. CUHYC U KOCHHYC
nBoiHoro yrya. @opmyibl nojoBUHHOro yria. [IpeoOGpa3oBanusi CyMMbl
TPUTOHOMETPUUYECKUX (PYHKIUI B MPOU3BEJNCHUE U NPOU3BEICHHS B CyMMY.
BhipaxkeHne TpPUTOHOMETPUUYECKUX (PYHKLUUH Yepe3 TaHI'€HC IO0JIOBUHHOTO
aprymenTa. [IpeoGpa3oBaHus MPOCTEHIINX TPUTOHOMETPUYECKUX BBIPAXKEHUN

KOM6I/IHI/IpOBaHH06 3aHATHUC

Tema 4.3

CuHyc, KOCHUHYC, TaHT€HC
CYMMBl M pa3HOCTH [JBYX
YTJIOB

Cunyc u KOCHHYC
JBOMHOTO yria. @opMyiibl
MIOJIOBUHHOTO yTIiia

Coneprxkanue ydeOHOT0 MaTepurana

CymMma 1 pa3HoOCTb cuHycoB. CyMMa M pa3HOCTb KOCHHYCOB. CHHYC U KOCHHYC
nBoiiHoro yrna. ®opmynel mosnoBuHHOro yria. IlpeoOpa3oBaHusi CyMMbl
TPUTOHOMETPUUYECKUX (PYHKIMI B MPOU3BEICHNUE U MPOU3BEICHHS B CyMMY.
BhlpaxkeHne TpPUTOHOMETPUUYECKUX (YHKLUUH Yepe3 TaHT€HC IO0JIOBUHHOTO
aprymenTa. [IpeoOpa3oBaHus MPOCTEHIINX TPUTOHOMETPUUECKUX BBIPAKEHUN

KomOunupoBanHoe 3aHsaTHE

Tema 4.3

CuHyC, KOCHUHYC, TaHTEHC
CYMMBI U Pa3HOCTH [JIBYX
YIJIOB

Conepxkanue yq4eOHOro MaTepuania

Cymma 1 pa3HocTh cuHycoB. CyMMa U pa3HOCTb KOCHHYCOB. CHHYC U KOCHHYC
nBoiiHoro yrna. ®opmynel monoBuHHOro yria. IIpeoOpa3oBaHusi CyMMbl
TPUTOHOMETPUUYECKUX (PYHKIMI B MPOU3BEICHHUE U NPOU3BEICHHS B CyMMY.
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Cunyc 51 KOCHHYC
JBOMHOTO yria. @opMyiibl
II0JIOBUHHOTO yTjla

BripakeHue TPUTOHOMETPUYECKHX (YHKIMH Yepe3 TaHTEHC IMOJIOBHUHHOTO
aprymeHnTa. [IpeoOpa3zoBaHus IPOCTEHIINX TPUTOHOMETPHUICCKHUX BBIPAKCHHIA

KoMOuHMpOBaHHOE 3aHATHE

Tema 4.4 Coneprxkanue ydeOHOT0 MaTepurasia

@yHKIMM, HX CcBOMCTBA. | O0JacTh ONpENEICHHS M MHOXECTBO 3HAa4YeHHH QyHKImA. UYETHOCTH,
Crioco0mI 3aaHus | HEYETHOCTD, MEPUOAMYHOCTD GyHKIHH. CriocoOBI 3aaaHus (yHKIIHMA
byHKIUI KomOunupoBanHoe 3aHsTHe

Tema 4.4 Copepxanne yaeOHOT0 MaTepuana

OyHKIMHA, WX CBOWCTBA.

OO6mactp ompeneneHUss W MHOXECTBO 3Ha4YeHMH GyHKUMd. YETHOCTH,

Crioco0sI 3aJlaHus | HEYETHOCTb, MEPHUOIUYHOCTD PyHKIMA. CriocoObl 3a1anus HyHKIUN
Gynkumii Komb6unnpoBanHoe 3ansrue

Tema 4.5 Copepxanne yaeOHOTo MaTepuana

TpuronomeTpuyeckue OOnacTh oONpeneNieHUss W MHOXKECTBO 3HAYCHUH TPHTOHOMETPHUYECKUX

(GyHKIMM, MX CBOWCTBA U

¢byskuuid. YETrHOCTH, HEYETHOCTH, NEPUOTUYHOCTH TPUTOHOMETPHUUECKUX

rpaduku ¢bynkuii. Coiicta u rpaduku QyHKIUNA y = cOos X, y =sin X, y =tg X, y = ctg
X.
KoM6uHMpoBaHHOE 3aHsTHE.

Tema 4.5 Coneprxkanne y4eOHOT0 MaTepuana

TpuroHomeTpHUYecKue OOnacTe oOmNpeneNieHUsT W MHOXKECTBO 3HAYCHHH TPHTOHOMETPHUYECKUX

(GyHKIMM, X CBOWCTBA U

¢bynkuuii. YETHOCTb, HEYETHOCTb, MEPUOAUYHOCTb TPUTOHOMETPUUECKUX

rpaduku ¢yskuuit. CoiicTBa 1 rpaduku QyHKIUN y = cos X, Yy =sin X, y = tg X, y = ctg
X.
KomOuHupoBaHHoOe 3aHsTHE.
Tema 4.6 Coneprxkanue ydeOHOT0 MaTepurana
[IpeobpazoBanue Cxxartue u pacTshkeHue Tpa@UKOB TPUTOHOMETPUUECKHUX (DYHKITHH.
rpadukoB [Ipeo6pa3zoBanue rpauKOB TPUTOHOMETPUUECKUX (PYHKIIHIMA
TPUTOHOMETPHUUYECKUX [IpakTHyeckoe 3aHsTHE
byHKIHI
Tema 4.6 Coneprxanue yueOHOro MaTepuasa
[IpeobpazoBanue Cxarue 1 pacTshkeHHe Tpa@KoB TPUTOHOMETPUYECKUX (PYHKINH.
rpaduKoB [Ipeo6pa3oBanue rpauKOB TPUTOHOMETPUUECKUX (PYHKIIHIA
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TPUTOHOMETPUUECKUX [IpakTrueckoe 3aHsiTHE

byHKIUI

Tema 4.7 IIpodeccuonaibHO-OpHEHTHPOBAHHOE coJep:KaHue (copep:kanue
Onucanue NMPUKJIAJTHOTO0 MOYJIAA)

MIPOU3BOICTBEHHBIX Hcnons3oBanue CBOIICTB TPUTOHOMETPUUYECKUX byHKIMI B

IPOIIECCOB  C  MOMOIIBIO
rpa¢gukoB QpyHKIHI

HpO(beCCI/IOHaJ'IBHBIX 3aJadax

HpaKTI/I‘-IeCKOC 3aHATUC

Tema 4.7

Ornucanue
POM3BOJICTBEHHBIX
IPOIIECCOB € MOMOIIBIO
rpaduxoB QyHKIUN

IIpodeccuonaibHO-OpHEHTHPOBAHHOE coJep:KaHue
NPUKJIATHOTO MOTYJISA)

(comep:xkaHue

Hcnonb3oBaHue CBOMCTB TPUT'OHOMETPUICCKUX
HpO(beCCI/IOHaHBHBIX 3aJadax

byHKIUI B

HpaKTI/IquKOC 3aHATUC

Tema 4.7

Ornucanue
MIPOU3BOJICTBEHHBIX
MPOIECCOB C  TOMOIIBIO
rpaduxoB QyHKIUN

IIpodeccnoHaTLHO-OPHMEHTHPOBAHHOE cojlepIKaHue
NMPUKJIATHOTO MOIYJIs1)

(conepxanue

Hcnonb3oBanue CBOICTB TPUTOHOMETPUUYECKUX
npo¢ecCHOHATIBHBIX 3aauax

byHKIUH B

HpaKTI/IquKOC 3aHATUC

Tema 4.7

Onucanue
IIPOM3BOJICTBEHHBIX
IPOLECCOB € TOMOIIBIO
rpadukoB QyHKINH

IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE coaep:KaHue
NMPUKJIAJTHOT0 MOYJIAA)

(copep:xkanue

Hcnonp3oBanue CBOICTB TPUTOHOMETPHUECKUX
po¢eCCHOHANIBHBIX 3a71a4ax

byHKIMA B

HpaKTqucxoe 3aHATUC

Tema 4.8 Coneprxanue yueOHOro MaTepuaa

OO6patHsble OO6paTHble TpUuroHoMeTpuyeckue GyHkuu. Mx cBoiicTBa U rpaguku
TPUTOHOMETpHACCRHC KomOunupoBaHHoe 3aHsTHE

byHKIMHA

Tema 4.8 Coneprxanne yu4eOHOT0 MaTepurana

Ob6patHsble OO6parHble TpuroHoMmerpuyeckue GpyHkuu. X cBoiicTBa 1 rpaguku
TPUTOHOMETPUUYECKHE KomOunupoBaHHoe 3aHATHE

byHKIIUN
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Tema 4.9
Tpuronomerpuueckue
YPAaBHEHUS U HEPABEHCTBA

Copepxanne yaeOHOT0 MaTepuana

VYpaBHeHHE cOs X = a. YpaBHEHHE Sin X = a. YpaBHEeHHE tg X = a, ctg X = a.
PemreHne TpUroOHOMETPUYECKUX YPABHEHMI OCHOBHBIX THIIOB: IPOCTEHILNE
TPUTOHOMETPUYECKHE YPaBHEHMS, CBONAILMECS K KBAJIpaTHBIM, DELIAacMble
Pa3I0KEHUEM Ha MHOXKHUTEIH, OIHOPOIHBIE.

[Ipocreimme TPUrOHOMETPUUYECKNAE HEPABEHCTBA

KomOunupoBanHoe 3aHsTue.

Tema 4.9
Tpuronomerpuueckue
YPAaBHEHUS U HEPABEHCTBA

Conepkanue y4eOHOro MaTepHuaia

VYpaBHeHHE cOs X = a. YpaBHEHHE Sin X = a. YpaBHeHHE tg X = a, ctg X = a.
Pemienue TpUroHOMETPUYECKMX ypaBHEHMH OCHOBHBIX THIIOB: NpoOCTeiine
TPUTOHOMETPUUYECKUE YPABHEHUS, CBOJSIIMECS K KBaJpaTHBIM, pellaeMble
pas3ioKeHUEM Ha MHOXKUTEIN, OJHOPOHBIE.

[Ipocreiinye TpUroHOMeTpUYECKHE HEpaBEHCTBA

KomOunupoBanHoe 3aHsTHe.

Tema 4.9
Tpuronomerpuueckue
YPaBHEHHUS U HEPABEHCTBA

Conepkanue y4eOHOro MaTepuaia

VYpaBHeHHE cOs X = a. YpaBHEHHE Sin X = a. YpaBHeHHE tg X = a, ctg X = a.
Pemienue TpUroHOMETPUYECKMX YpaBHEHMH OCHOBHBIX THIIOB: INpoOCTeiine
TPUTOHOMETPUYECKHE YPaBHEHMS, CBOJAIIMECS K KBaJIpaTHBIM, DPELIAEMbIe
Pa3I0KEHUEM Ha MHOXKUTEIH, OHOPOIHBIE.

[Ipocreiimme TPUrOHOMETPUUECKNE HEPABEHCTBA

KoM6uHMpoBaHHOE 3aHsTHE.

Tema 4.9
Tpuronomerpuyeckue
ypaBHEHUS U HEPABEHCTBA

Coneprxkanue ydeOHOT0 MaTepuana

VYpaBHeHHEe cos X = a. YpaBHEHHE sin X = a. YpaBHEeHHe tg X = a, ctg X = a.
PemreHre TpUrOHOMETPUYECKUX YPABHEHHMM OCHOBHBIX THIIOB: IPOCTEHILNE
TPUTOHOMETPUYECKUE YPABHEHMsI, CBOIALIMECS K KBaJIpaTHbIM, pELIaeMbIE
Pa3IoKEHUEM Ha MHOKUTEIIU, OJTHOPOJHBIE.

[Ipocreiimme TPUroHOMETPUYECKNE HEPABEHCTBA

KomMb6unmnpoBanHoe 3aHsTHE.

Tema 49
Tpuronomerpuueckue
YpaBHEHUS U HEPABEHCTBA

Coneprxanne yu4eOHOT0 MaTepurana

VYpaBHeHHE cOs X = a. YpaBHEHME sin X = a. YpaBHEeHHe tg X = a, ctg X = a.
Pemenne TpUrOHOMETPUYECKUX YpPaBHEHUN OCHOBHBIX THIIOB: IPOCTEMIINE
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TPUTOHOMETPUYECKUE YPABHEHHUs, CBOASIIMECS K KBAJpPATHBIM, pELIACMBbIC
Pa3I0KEHUEM Ha MHOXKHUTEIH, ONHOPOIHBIE.
[Ipocreiimme TPUroHOMETPUYECKHE HEPABEHCTBA

KomMb6unmnpoBanHoe 3aHsTue.

Tema 49
Tpuronomerpudeckue
ypaBHEHUS U HEPABEHCTBA

Copep:xanue yueOHOro MaTepuana

VYpaBHeHHE cos X = a. YpaBHEHHE Sin X = a. YpaBHeHHe tg X = a, ctg X = a.
PemreHne TpUroOHOMETPUYECKUX YPABHEHMI OCHOBHBIX THIIOB: IPOCTEHILINE
TPUTOHOMETPUYECKUE YPABHEHHUs, CBOISIIMECS K KBAJpPATHBIM, pELIacMbIe
Pa3I0KEHUEM HAa MHOKHUTEIIN, OJTHOPOIHBIE.

[Ipocreiimme TPUroHOMETPUYECKHE HEPABEHCTBA

KOM6I/IHI/IpOBaHHOG 3aHATHC.

Tema 4.10 Copep:xanue yueOHOro MaTepuana

Cucremsl CucreMspl MPOCTEHIINX TPUTOHOMETPUUYECKUX YPaBHEHUN
TPUTOHOMETPHUUECKHUX KomOunupoBanHoe 3aHsTHE

ypaBHEHU U

Tema 4.10 Copepxanne yaeOHOT0 MaTepuana

Cucremsl CucreMbl MPOCTEHIINX TPUTOHOMETPUYECKUX YpaBHEHUN
TPUTOHOMETPUUECKHUX KomOunupoBaHHoe 3aHATHE

ypaBHEHUU

Pa3gen 5. KoMiiekcHbIE YHCJIa

Tema 5.1
KommniekcHrie umcia

Coneprxkanue ydeOHOT0 MaTepurana

[TonstTre komruiekcHoro uncia. ConpskeHHbIE KOMIUIEKCHBIE YHCIIa, MOAYIIb
U apryMeHT KOMIUIEKCHOro uucia. Popma 3amucu KOMIUIEKCHOTO 4Hcia
(reoMeTpuyeckas, TPUrOHOMETpHUUECKasl, aaredpandeckas). ApupmeTndeckue
JEMCTBUS C KOMIIJIEKCHBIMU YHCIIaMU

KOM6I/IHI/Ip0BaHHOe 3aHATHC

Tema 5.1
KommiiekcHrblie umcia

Conepxkanue y4eOHOro MaTepHaia

[TonsiTue komruiekcHoro uncia. ConpskeHHbIE KOMIUIEKCHBIE YHCIa, MOAYJIb
U apryMeHT KOMIUIEKCHOro uucia. Popma 3amucu KOMIUIEKCHOTO YHciia
(reoMeTpuyecKkas, TPUTOHOMETpUUECKasl, aaredpandeckas). ApupmeTndeckue
JEMCTBUS C KOMIIJIEKCHBIMU YHCIIaMU
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KoMOuHMpoBaHHOE 3aHATHE

Tema 5.1 Copepxanne yaeOHOTO MaTepuana 1
KommnuiexcHpie uncna [TonsTue komIuiekcHoro uncia. ConpskeHHbIE KOMIUIEKCHBIE YHCIa, MOAYJIh
U apryMeHT KOMIUIEKCHOro uucia. dopma 3amucu KOMIUIEKCHOTO YHClia
(reomeTpuyeckasi, TPUTOHOMETpUYECKas, alreopandeckas). ApupmMeTndecKue
JEHCTBUS C KOMIUJIEKCHBIMU YHCIIAaMU
KoMOuHMpOBaHHOE 3aHATHE
Tema 5.1 Copepxanne yaeOHOTO MaTepuana 1
KommnuiexcHpie uncna [Tonarue komuiekcHoro uncia. ConpsHKeHHbIE KOMIUICKCHBIE YHCTa, MOIYJIb
U apryMeHT KOMIUIEKCHOro uucia. dopma 3amucu KOMIUIEKCHOTO 4Hcia
(reomeTpuyeckas, TpUrOHOMETpUYecKasi, aredpandeckas). ApupmMeTnieckue
JEHCTBHS ¢ KOMIUJIEKCHBIMU YHCIIAMU
KoMOuHMpOBaHHOE 3aHATHE
Tema 5.2 Coneprxanue yueOHOro MaTepuana 1
[IpumeHenne BrinonHenne pacdyeroB C IIOMOINBKO KOMIUIEKCHBIX uuncen. IIpumepsl
KOMIUTICKCHBIX YHCEI MCIOJIb30BAaHUS KOMIUIEKCHBIX YUCEI
[IpakTuueckoe 3aHaTue
Tema 5.2 Coneprxanue yueOHOro MaTepuasa 1
[IpumeHeHne BrinmonHenne pacdeToB C IMOMOIIBK) KOMIUIEKCHBIX uMcesl. [Ipumepst
KOMIUIEKCHBIX YHCEeT MCTIOJIH30BAHUS KOMITJICKCHBIX YHCEI
[IpakTHyeckoe 3aHsATHE
Tema 5.2 Coneprxanue yueOHOro MaTepuasa 1
[Ipumenenue BbimonHeHne pacueToB € MOMOIIBIO KOMIUIEKCHBIX uucenl. Ilpumepsl
KOMILJIEKCHBIX YHCEeT MCTIOJIH30BAHUS KOMILICKCHBIX YHCEI
[IpakTHueckoe 3aHsTHE
Tema 5.2 Coneprxanne ydeOHOT0 MaTepurana 1
[Ipumenenue BrimonHeHue pacueToB € MOMOIIBIO KOMIUIEKCHBIX uucen. llpumepsl
KOMILJIEKCHBIX YHCeT MCIOJIb30BaHUS KOMIUIEKCHBIX YUCEI
[IpakTuyeckoe 3aHsATHE
Paznen 6. [IpousBoanasi pyHkium, ee npuMeHeHHe 28




Tema 6.1
[lonaTne  POU3BOAHOMN.
QopMmynsl U IIpaBuia

Copepxanne yaeOHOT0 MaTepuana

OmnpeneneHre YUCIOBOW TOCIEIOBATEIBHOCTH M CHOCOOBI €€ 3aJaHws.
CpolicTBa 4HMCIIOBBIX IOcienoBaTenbHOCTed.  OmnpezneneHue  mpenena

g hepeHIMPOBAHIS nociieoBaTeabHOCTU. Bhiuncienue npeaenos nocienoBaTenbHocTel. [Ipeaen
¢bynknuun Ha OeckoHeuHocTd. Ilpenen ¢ynkuum B Touke. [Ipupamenue
aprymenta. Ilpupamenue ¢ynkuuu. 3anay, NPUBOASIIKME K IOHSATHIO
npous3BoAHON.  OmpeneneHre  MPOU3BOAHOM.  AJNTOPUTM  OTBICKAHUSA
MIPOU3BOAHOMN
KoMOuHMpoOBaHHOE 3aHATHE

Tewma 6.1 Copepxanne yaeOHOT0 MaTepuana

[TonaTne  TPOM3BOIHOM.
Qopmynsl W MpaBuiIa

OHpeI[eJ'IeHI/IC YHUCJIOBOM IIOCIENOBATEILHOCTH U CIocoOBl  ee 3adaHusd.
CpoiicTBa YHCJIIOBBIX MOCJIeA0BATEIbHOCTEH. OnpeﬂeneHI/Ie mnpeaciia

I epeHIMpoBaHUs IIOCJIE0BATEIBHOCTH. BpIuncienue npenenos nocienosaresnbHocTel. [Ipenen
¢byskuun Ha OeckoHeuHoctd. [Ipenen ¢ynkumum B Touke. Ilpupamenue
aprymenTta. llpupamenune ¢yHKuuu. 3amayd, MPUBOASIINE K TOHITHIO
npou3BogHOM.  OmpeneneHue  MPOU3BOJHOW.  AJITOPUTM  OTHICKAHHS
IIPOU3BOHOMN
KomOuHupoBaHHoe 3aHATHE

Tema 6.1 Coneprxanue yueOHOro MaTepuaa

IlonaTne  TPOU3BOAHOMN.
Q@opMynsl ©  IpaBuia

OmnpeneneHre 4YHCIOBOW TMOCIEAOBATEILHOCTH M CIIOCOOBI €€ 3aJaHusl.
CpoiicTBa 4HCIIOBBIX MocienoBaTenbHocTe.  OmpezneneHue  mpenena

nudepeHIpoBaHms MOCIEN0BATENbHOCTH. Berunciaenue npeaesos nociuenoparenbHocTel. [Ipenen
¢byukuun Ha OeckoHeuHocTu. llpemen d¢ynkuum B TOouke. [Ipupamenue
aprymenta. [lpupamenune ¢yHkuuu. 3agadyd, NPUBOIAIIAE K TOHSITHIO
npou3BogHOM.  OmpeneneHue  MPOU3BOJHOM.  AJITOPUTM  OTHICKAHHS
MIPOU3BOAHOMN
KoMOuHMpoBaHHOE 3aHATHE

Tema 6.1 Coneprxanne y4eOHOT0 MaTepuasa

Tloustue MIPOU3BOJIHOM.
QopMmynsl ©  IpaBuia
b depeHIIMPOBaHUS

OmnpeneneHye 4YHMCIOBOW IMOCIEAOBATEILHOCTH M CIOCOOBI €€ 3aJaHusl.
CpoiicTBa 4HCIOBBIX MocienoBaTenbHocTe.  OmpeneneHue  mpenena
MOCJIeI0BaTeNbHOCTH. BhIunciienne npeaenos nocienoatenbHocTel. [Ipenen

OK-01, OK-
02, OK-03,
OK-04, OK-
05, OK-06,
OK-07
IIK 4.1.
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¢ynkuun Ha OeckoHeuHocTH. Ilpenen ¢ynkumum B Touke. Ilpupamenue
aprymenrta. llpupamenue ¢yHkuuu. 3amayd, TPUBOASIINE K IOHITHIO
npou3BogHON.  OmnpenereHue  MPOU3BOJHOM.  AJITOPUTM  OTHICKAHMS
MIPOU3BOAHOMN

Komb6unupoBanHoe 3ansrue

Tema 6.2
[IpousBoaHbIe CyMMBI,
Pa3HOCTH  IIPOU3BENEHUS,

Copepxanue yueOHOro MaTepuana

®opmyisl quddepennuposanus. [Ipasuna nuddepeHupoBaHus

KoMOuHMpOBaHHOE 3aHATHE

Y4aCTHOTO
Tema 6.2 Copepxanne yaeOHOT0 MaTepuana
[TpousBoHBIC cymmel, | @opmyiel muddepennpoanus. [Ipaswia nuddepenunpoBanus

Pa3HOCTH  IIPOU3BCIACHUA,
qaCTHOTI' O

KOM6I/IHI/IpOBaHHOG 3aHATHC

Tema 6.3

[IpounsBoaHbIE
TPUTOHOMETPHUUECKHUX
¢ynkuuii.  [IpomsBoanas
CIIOKHOU (PYyHKIIUU

Conepkanue yu4eOHOro MaTepHuaia

Omnpenenenne cioxkHod @yHkuuu. IlpousBoaHass TPUTOHOMETPUUYECKUX
¢bynkuuii. [IponsBoaHas CloXHON (HyHKIIMA

KOM6I/IHI/IpOBaHHOG 3aHATHC

Tema 6.3

[IpousBoaHbIe
TPUTOHOMETPUUECKHUX
¢yuxiuii.  IIpousBoanas
CIIOKHOU (QYyHKIIUU

Copepxanue yueOHOTO MaTepHana

Omnpenenenue cnoxHoM ¢QyHkuu. I[IpousBogHas TPUTOHOMETPHUECKUX
¢ynkuuii. [IpousBoaHas cinoxHON QyHKIUU

KomOunupoBanHoe 3aHsTHE

Tema 6.4

ITonsarue 0
HENPEPBIBHOCTH (YHKITHH.
Meroa uHTEpBaJIOB

Coneprxkanue ydeOHOT0 MaTepurana

[Tonsitue HenpepbiBHOM pyHkuMU. CBolicTBa HenpepblBHON (yHKIUU. CBA3b
MEXJy HENpepbIBHOCTbIO M U depeHpyeMocTbi0 (PYHKIIMH B TOYKE.
AJTOpUTM pellIeHUs] HEPaBEHCTB METOJJOM HHTEPBAJIOB

KOM6I/IHI/Ip0BaHHOe 3aHATHC

Tema 6.4

Coneprxanne ydeOHOT0 MaTepurana
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ITonsarue 0
HETPEPHIBHOCTH (DYHKITHH.
Meron uHTEpBAJIOB

[Tonsarue HenpepsiBHON (pyHKIMH. CBOMcTBa HenpepblBHON (yHKIMU. CBA3b
MEXIY HENpepbIBHOCThIO U AuddepeHunpyeMoCcTbi0 (PYHKIMH B TOYKE.
ANTrOpUTM pEILIEHUsI HEPABEHCTB METOJIOM UHTEPBAJIOB

Komb6unupoBanHoe 3ansrue

Tema 6.5 Coneprxkanne ydeOHOT0 MaTepurasia
['eomeTpuyeckuit U | ['eomeTpuueckuii CMBICT MPOU3BOJHON (PYHKIIMH — YTIOBOH Ko3(pduImeHT
dusnueckuit CMBICII | KacaTenbHOW K rpaduky (yHKIMH B TOUYKE. YpaBHEHHE KacaTEIbHOW K
IIPOU3BOJHON rpaduKy (QYHKIUU. AJTOPUTM COCTAaBIICHUS YPaBHEHHUS KacaTeNbHOW K
rpaduxy pyHxmum y=f(x)
KomOunupoBaHHoe 3aHsTHE
Tema 6.5 Coneprxanue yueOHOro MaTepuasa
I'eomerpuuecknit u | 'eoMeTpruyeckuil CMbICI MPOU3BOAHOM (GYHKUMU — YIiIoBOH Ko3dduuumeHt
buznyeckuit CMBICII | KacaTeNbHOW K rpaduky (yHKIMH B TOUYKE. YpaBHEHHE KacaTEIbHOW K
IIPOU3BOJHOU rpaduKy QYHKIUU. AJTOPUTM COCTAaBIICHUS YpaBHEHHS KacaTeNbHOW K
rpaduky pyHxmm y=f(x)
KoMOuHMpOBaHHOE 3aHATHE
Tema 6.6 Copep:xanue yueOHOro MaTepuana
dusnueckui cMbIC | PU3NYecKuil (MEXaHUYECKU) CMBICIT POU3BOJHON — MTHOBEHHAsl CKOPOCTh B
IIPOU3BOJHON B | MOMEHT BpeMeHHU t: v =S’ (t)
pohecCuOHATIBHBIX [IpakTuueckoe 3anarue
3a/a4ax
Tema 6.6 Coneprxkanue ydeOHOT0 MaTepuana
dusnueckui cMbIC | DU3NUecKuil (MEXaHUYECKU) CMBICIT POU3BOJHOM — MTHOBEHHAsl CKOPOCTh B
TIPOM3BOIHOM B | MOMeHT BpemenH t: v =S’ (t)
npodeccuoHaIbHbBIX [IpakTnueckoe 3anarue
3a1a4ax
Tema 6.7 Coneprxanne y4eOHOT0 MaTepuasa

MOHOTOHHOCTh (YHKIIUH.
Touku 3xcTpeMyMa

Bospacranne u yobiBanue GyHKIIMH, COOTBETCTBUE BO3PACTaHUs U yObIBAHUS
GbyHKIMU 3HaKy Npou3BoAHOM. [loHsATHE MPOM3BOAHON BBICIIETO MOPSIKA,
COOTBETCTBHE 3HAaKa BTOPOM NPOM3BOJHON BBIMYKIOCTH (BOTHYTOCTH)
(GbyHKIMHU Ha OTpe3Ke. 3ajaun Ha MAKCUMYM U MUHUMYM. [IOHATHE acCUMIITOTHI,
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CIOCOOBI UX OIpeaesieHUsl. AITOPUTM UCCIIEA0BaHMS (PYHKIUU U TOCTPOCHUS
ee rpaduka ¢ ImoMOIIbI0 MPOU3BOAHON. [[poOHO-THHEeHAsS QYyHKIIUS

KoMOuHMpoOBaHHOE 3aHATHE

Tema 6.7
MOHOTOHHOCTh (YHKITUH.
Touku skcTpeMyma

Conepxkanue y4eOHOro MaTepHuaia

BospacTtanue u yobiBaHue (pyHKIIMH, COOTBETCTBHE BO3pACTaHUS U yObIBaHUS
GbyHKIMU 3HaKy Npou3BOoAHON. [loHsATHE MPOM3BOAHON BBICIIETO MOPSIKA,
COOTBETCTBHE 3HAaKa BTOPOM MPOU3BOJAHON BBIMYKIOCTH (BOTHYTOCTH)
¢byHKIMHU Ha OTpe3Ke. 3a1a4un Ha MAKCUMYM U MUHUMYM. [IoHATHE acCUMIITOTHI,
CTIOCOOBI UX OIpeesieHUs. ANTOPUTM UCCIIEA0BaHMS (PYHKIIMU U TOCTPOCHUS
ee rpaduka ¢ IMoMOIIBI0 MPOU3BOAHOM. [[poOHO-THHEeHAS QYyHKIUS

KoMOuHMpOBaHHOE 3aHATHE

Tema 6.7
MOHOTOHHOCTh (DYHKIIUU.
Touku skcTpemMyma

Copep:xanue yueOHOro MaTepuana

Bospacranue u yObiBaHue (QyHKIMH, COOTBETCTBHE BO3pACTAHUS U yObIBAaHMS
GbyHKIMK 3HAKy MpOW3BOAHOW. [IOHSATHE NPOM3BOIHOW BBICIIETO TOPSIKA,
COOTBETCTBHE 3HAaKa BTOPOM MPOM3BOAHON BBIIYKJIOCTH (BOTHYTOCTH)
¢byHKIMM Ha OTpe3Ke. 3a1auu Ha MAKCUMYM 1 MUHUMYM. [IOHATHE acCHMIITOTHI,
CTOCOOBI UX OTpeesIeHUs. ANITOPUTM UCCIIEAOBAHMS (PYHKIUU U TTOCTPOCHUS
ee rpaduka c moMoIbl0 Npou3BoAHOMN. [[pobHO-nuHelHas QyHKIUsA

KOM6I/IHI/IpOBaHH06 3aHATHUC

Tema 6.7
MOHOTOHHOCTh (DYHKIIUH.
Touku 3xcTpEeMyMa

Copepxanne yueOHOTO MaTepuana

Bospacranue u yobiBanue GyHKIIMH, COOTBETCTBUE BO3PACTaHUs U yObIBAaHUS
GyHKIMU 3HaKy Npou3BoAHOM. [loHsATHME MPOM3BOAHON BBICIIETO MOPSIKA,
COOTBETCTBHE 3HAaKa BTOPOM TMPOM3BOAHON BBIMTYKJIOCTH (BOTHYTOCTH)
(GyHKIIMHU Ha OTpe3Ke. 3ajaud Ha MaKCUMyM U MUHUMYM. [IoHATHE acCHMIITOTHI,
CTIOCOOBI UX OIpeesieHUsl. AITOPUTM UCCIIEN0BaHUs (PYHKIIUU U TOCTPOCHUS
ee rpaduka ¢ MOMOIIbIO MPOU3BOAHON. J{poOHO-HHEeHAs QYHKIHS

KOM6I/IHI/Ip0BaHHOe 3aHATHC

Tema 6.8
HccnenoBanue QpyHKIUN U
MocTpoeHne rpaukoB

Conepxkanue y4eOHOro MaTepHaia

HccnegoBanue (I)YHKI_[I/II/I Ha MOHOTOHHOCTBb U ITIOCTPOCHHUC Fpa(bI/IKOB.

[IpakTHueckoe 3aHsATHE
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Tema 6.9 HauOombiree u
HaMEHBIIIEE 3HAYEHUS
byHKIIUN

Copepxanne yaeOHOTO MaTepuana

HaxoxieHne HanOoIbIIero U HAMMEHBIIETO 3HAYeHUI (PYHKIIUN, TOCTPOCHUE

Fpa(l)I/IKOB MHOT'OYWICHOB C HCIIOJIb30BAHUCM allrapara MaTeMaTH4Y€CKOIo

aHaJIu3a

Komb6unupoBanHoe 3ansrue

Tema 6.9 HawunbGombpiee u

Copepxanue yueOHOro MaTepuana

HAUMEHbIIIEE 3HadeHus | HaxoxaeHne HauOoIbIIero 1 HAMMEHBIIIETO 3HaYeHUH (DYHKIUH, ITOCTPOSHUE
byHKIIUN rpa@UKOB MHOTOWICHOB C WCIOJIb30BAaHUEM amrapata MaTeMaTHYecKOTO
aHaJn3a
Komb6unupoBanHoe 3anstue
Tema 6.10 IIpodeccnonanbHO-OPUEHTUPOBAHHOE coJiepkaHue (comepxanue
Haxoxnenue NPUKJIATHOTO0 MOIYJIs1)
ONTHMAJIBHOTO pPe3yibTaTa | HamMeHbIiee n HanbobIee 3HaYCHUE PYHKITHH
C MOMOILBIO NPOU3BOAHOM | [TpakTHYECKOE 3aHATHE
B MIPAKTUYECKHUX 3a/1a4ax
Tema 6.10 IpodeccnoHaIbHO-OPUEHTUPOBAHHOE coJepkaHue (conepxanue
Haxoxnenue NPUKJIATHOTO MOIYJIs)
ONTHMAJIBHOIO pe3yibTara | HauMeHbliee u HanbompIlee 3HaYeHNE QPYHKINH
C MOMOINBI IPOMU3BOAHOHU | [TpakTHYECKOE 3aHATHE
B [IPAKTUYECKHUX 3a/1a4ax
Tema 6.10 IMpodeccnoHanbHO-OPUEHTUPOBAHHOE coJepkaHue (conepxanue
Haxoxnenue NMPUKJIATHOTO MOYJIs)
ONTHMAJILHOr0 pe3ynbTara | HauMmeHbliee u HanbompIlee 3HaYeHNE PYHKINH
C MOMOINBI IPOMU3BOAHOM | [IpakTHYeCKOe 3aHITHE
B [IPAKTUYECKHUX 3a/1a4ax
Tema 6.10 IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE coJeprkaHue (copep:kanue

Haxoxnenue
ONTUMAJIBHOIO pe3yibTaTa
C MOMOIIBI NPOU3BOIHOMN
B [IPAKTHUYECKHUX 3a/1a4ax

NPUKJIATHOTO MOIYJIs1)

Haumensniee n Hanbosnbiiee 3HaueHne QyHKINN

[IpakTHueckoe 3aHsATHE

45




Tema 6.10 IIpodeccnoHanbHO-OpHEHTHPOBAHHOE cojiepKaHue (conep:xanue 1 1
Haxoxnenue NPUKJIATHOT0 MOLYJI)
ONTUMAJILHOrO pesysbrara | Haumenbliee u HanOosblee 3HaYeHUE (QyHKIUN
C HOMOIIBIO TIPOU3BOAHOM | [TpakTHYeCcKOE 3aHATHE
B IIPAaKTUYECKUX 3a/1a4ax
Tema 6.10 IIpodeccnonabHO-OPUEHTHPOBAHHOE colepkaHue (conepxanue 1 1
Haxoxnenue NMPUKJIAJTHOTO MOYJIAA)
ONTUMAJILHOrO pesysbrara | Haumenblee u HanOosblee 3HaYeHUE (QyHKIUN
C MOMOILBI IPOU3BOAHOMU | [TpakTHYECKOE 3aHITHE
B IIPAKTUYECKUX 3aJa4ax
Pa3zjnen 7. MHOTOrpaHHUKH M TeJIa BpalleHUsl 42144 10
Tema 7.1 Coneprxanue yueOHOro MaTepuasa 1
Bepummnbl, peOpa, rpanu | [lonsitue MHOTOrpaHHuKa. Ero 3JeMEHTBI: BEpIIUHBI, pedpa, TpaHH.
MHOI'OI'paHHHMKA Huaronans. Ceuenue. Bplnmykiible 1 HEBBITYKJIbIE MHOIOIPaHHUKH
KoMOuHMpOBaHHOE 3aHATHE
Tema 7.1 Copepxanne yaeOHOT0 MaTepuana 1
Bepumnbl, peOpa, rpanu | [lonsitue MHOTOrpaHHUKa. Ero 3JeMEHTBI: BEpIIUHBI, pedpa, TpaHHu.
MHOT'OI'PaHHHKA JHuaronans. CedeHue. BoIyKilble U HEBBITYKJIBIE MHOIOIPaHHUKH OK-01, OK-
Komb6uHupoBanHoe 3aHsaTHe 02, OK-03,
Tema 7.2 Copepxanue yueOHOTO MaTepuaia 1 OK-04, OK-
[Ipu3ma, ee | [lonstue npusmel. Ee ocHoBanus u 60koBble rpanu. Bricota nmpusmel. [psmas 05, OK-06,
COCTaBJISIONINE, CEYEHHE. | U HaKJIOHHas npu3Ma. [IpaBunbHas npusma. Ee ceuenue OK-07
[lpsiMast u  mpaBuibHas | KoMOGMHMPOBAHHOE 3aHSATHE IK 4.1.
HPU3MBI
Tema 7.2 Coneprxanue yueOHOro MaTepuasa 1
IIpusma, e¢ | [Tonstue nmpusmel. Ee ocHoBanust u 60okoBble rpanu. Bricota nmpusmel. [psmas
COCTaBJISIONIME, CEYEHHE. | U HakJIOHHas npu3Ma. [IpaBunpHas npusma. Ee ceuenue
Ilpsmas wu  npaBuiabHas | KoOMOMHUPOBAHHOE 3aHSTHE
TIPU3MBI
Tema 7.3 Coneprxanue yueOHOro MaTepuasa 1
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[Mapannenenunern, KyO.

[Tapamtenenumnen, CBONCTBA INPAMOYTOJIBHOTO

napajenenumnena, Kyo.

CeueHnue Kky0Oa, | Ceuenue kyOa, mapajuienenumneaa

napasuiejenumnea KomOunupoBanHoe 3aHsTHe

Tema 7.3 Coneprxkanue ydeOHOT0 MaTepurasia

[Tapannenenunen, kyO. | [lapamienenumnen, CBOWCTBa MPSMOYTOJILHOIO —Mapajenenunena, Kyo.
Ceuenue KyOa, | Ceuenue Kyba, mapauiesienure/a

napasuiejenumnea KomOunupoBanHoe 3aHsTHe

Tema 7.4 Copepxanne yaeOHOT0 MaTepuana

[Mupamuna, ec | [lupamuga u ee anementhl. CeueHue nupamunbl. [IpaBuibHas nmupaMmupia.
COCTaBIAIIOIME, CEUYEHHE. | YceueHHas mupaMuia

lpaBunpHas — NHPAMMIA. | KoMGHHHPOBAHHOE 3aHSITHC

VYcedeHHas nupamua

Tema 7.4 Copepxanne yaeOHOTo MaTepuana

[Inpamuna, ee | [Tupamuga u ee anementhl. CeueHue nupamuibl. [lpaBuiabHas nupaMuja.
COCTaBIAIOIIUE, CEYEHHE. | YCceueHHas mupamMuaa

[lpaBunbnas  nupamuia. | KoMOMHHPOBAHHOE 3aHSTHE

VYcedeHHas nupamua

Tema 7.4 Coneprxanue yueOHOro MaTepuaa

[Iupamuna, ec¢ | [Tupamuga u ee anemeHTol. CedeHne nupamuibl. [IpaBunbHas nupamuja.
COCTaBJIAIOLIME, CEYEHHE. | YceueHHas mupaMuIa

IIpaBunbnas  nupamuga. | KoMOMHHPOBAHHOE 3aHSTHE

VYcedenHas nupamuaa

Tema 7.4 Coneprxkanue ydeOHOT0 MaTepuana

[Iupamuna, e¢ | [Tupamuga u ee anemeHThl. CedeHne nupamuibl. [IpaBunbHas nupamuja.

COCTABJIAIOLIUE, CEYEHHE.
[IpaBunbHas  nupamupa.
YceueHHas nupamuaa

YceuenHas nupamuja

KOM6I/IHI/IpOBaHHOe 3aHATHC

Tema 7.5

bokosas " moHas
MTOBEPXHOCTh MIPU3MBI,
MAPAMUBI

Conepxkanue yq4eOHOro MaTepuania

[Tnomans 60k0BOM M MOJHON MOBEPXHOCTU MPU3MBI, TUPAMUIBI

KomOunupoBanHoe 3aHsATHE
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Tema 7.5 Coneprxanue yueOHOro MaTepuaa

bokosast u noyiHas | [Inomaab OOKOBOW M MOJHOW MOBEPXHOCTHU IPU3MBI, TMPAMUIbI

IIOBCPXHOCTH HIPHU3MBI, | KoMOMHUPOBAaHHOE 3aHATHE

UPAMU/IBI

Tema 7.6 Coneprxkanne ydeOHOT0 MaTepuasia

Cummerpuss B KyOe, | CHMMETpHUSI OTHOCHTEJILHO TOYKH, MPSIMOM, TIOCKOCTH. CHMMETpHS B KyOe,
napaJenenunene, napajuleJienunesie, npusMe, nupamuie

IIpU3Me, UpaMuie

KoMOuHMpOBaHHOE 3aHATHE

Tema 7.6 Copepxanne yaeOHOTO MaTepuana
Cummerpuss B Ky0Oe, | CHMMETpHUSI OTHOCHTEJIBHO TOYKH, MPSIMOM, TIockocTd. CUMMETpHs B KyOe,
napajuienenunese, napajuieJenuIeae, npusmMe, IupamMmuie
pU3Me, upaMue Komb6unnpoBanHoe 3anstue
Tema 7.7 IIpodeccnoHabHO-OPUEHTUPOBAHHOE coJepkaHue (conepxanue
[Ipumepsl cummeTpuil B | IPUKJIAAHOTO MOAYJISA)
npodeccun CummeTpusi B IpUPOJIE, APXUTEKTYPE, TEXHUKE, B OBITY
[IpakTnueckoe 3aHsATHE
Tema 7.7 IMpodeccnoHabHO-OPUEHTUPOBAHHOE colepkaHue (conepxanue
[Ipumeprsl cuMMeTpuil B | IPUKJIAAHOIO MOAYJIA)
npodeccun CumMeTpus B IPUPOJIE, APXUTEKTYPE, TEXHUKE, B OBITY
[IpakTHueckoe 3aHsiTHE
Tema 7.7 IMpodeccnoHanbHO-OPUEHTUPOBAHHOE colepkaHue (conepxanue
[Ipumeprsl cuMMeTpuil B | IPUKJIAAHOIO MOAYJIA)
npodeccun CummeTpusi B IPUPOJIE, APXUTEKTYPE, TEXHUKE, B OBITY
[IpakTHueckoe 3aHsiTHE
Tema 7.7 IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE coJeprkaHue (copep:kanue
[Ipumepsl cuMMeTpuil B | IPUKJIATHOTO MOAYJIA)
npodeccun CummeTpusi B IPUPOJIE, APXUTEKTYPE, TEXHUKE, B OBITY
[IpakTHueckoe 3aHsATHE
Tema 7.7 IIpodeccnoHanbHO-OPUEHTHPOBAHHOE coJeprkaHue (copep:kanue

NPHUKJIATHOT0 MOAYJISA)
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IIpumepsl cumMMeTpuii B

npodeccuun

CummeTpus B IpUPOJIE, APXUTEKTYPE, TEXHHUKE, B OBITY

HpaKTI/I‘-IeCKOC 3aHATUC

Tema 7.7

[Ipumepsl cummeTpuii B

IIpodeccnonabHO-OPUEHTUPOBAHHOE coJepkaHue (conepxanue
NMPUKJIAJTHOTO MOYJIfA)

npodeccuu CumMeTpHs B IPUPOJIE, APXUTEKTYPE, TEXHUKE, B OBITY
[IpakTuueckoe 3anarue
Tema 7.8 Copepxanne yaeOHOT0 MaTepuana
[IpaBunbHbBIE IlonaTe  NpPaBWIBHOIO  MHOIOTPaHHUKA. CBolicTBa  IpaBHIbHBIX
MHOT'OTPaHHUKH, UX | MHOTOTPaHHUKOB
CBOMCTBA [IpakTuueckoe 3aHsiTHE
Tema 7.8 Copep:xanue yueOHOro MaTepuana
[IpaBunbHBIE [lonATHe  NpPaBWIBHOIO  MHOIOTPaHHUKA. CBoiicTBa  NHpPaBUIIBHBIX
MHOT'OTpaHHUKH, UX | MHOTOTPAaHHUKOB
CBOICTBa [IpakTHueckoe 3aHsiTHE
Tema 7.9 Copep:xanue yueOHOro MaTepuana
Hununnp, ero | LHlwmunap u ero snemenTsl. CedyeHne nuauHapa (mapayuiebHOe OCHOBAHUIO U
cocrapisirome.  Ceuenue | ocu). PasBepTka muInHIpa
HUIMHAPA KomMOuHMpoBaHHOE 3aHsTHE
Tema 7.9 Coneprxkanue ydeOHOT0 MaTepurana
Hununnp, ero | Hunmuuap u ero snementsl. CeueHue MUIMHAPA (MapajuleIbHOE OCHOBAHUIO U
cocraBisirome.  Ceuenue | ocu). Pa3BepTka muiuHIpa
HUIUHAPA KomOunupoBaHHoe 3aHATHE
Tema 7.10 IMpodeccnoHanbHO-OPUEHTUPOBAHHOE colepkaHue (conepxanue
Konyc, €ro | NPUKJIAAHOr0 MOIYJIfA)
cocrapisromue. Ceuenne | Konyc u ero snementbl. CedeHue KoHyca (MapajuielibHOE OCHOBAHHUIO WU
KOHYyca IIPOXOJALIee YEPE3 BEPIIMHY ), KOHNYECKUE ceueHus. PazBepTka KoHyca
[IpakTnueckoe 3anarue
Tema 7.10 IIpodeccnoHaIbHO-OPUEHTUPOBAHHOE colepkaHue (conepxanue
Konyc, €ro | NPUKJIAAHOT0 MOIYJIfA)
cocrapisromue. Ceuenne | Konyc u ero snmemenTbl. CedeHue KoHyca (IapajuielibHOE OCHOBAHHUIO WU
KOHYyca MPOXOJsliee Yepe3 BepIINHY), KOHHYecKue ceueHus. PazBepTka KoHyca
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IIpakTrueckoe 3aHsATHE

Tema 7.10

Konyec, ero
cocrapisitomue.  CedyeHue
KOHYycCa

IIpodeccuonaibHO-OpHEHTHPOBAHHOE coJep:KaHue (comep:xkaHue
NPUKJIATHOTO MOTYJISA)

Konyc u ero snmementsl. Cedyenue KoHyca (mapajuiebHO€ OCHOBAaHUIO U
MPOXO/IslIee Yepe3 BepIINHY), KOHHYecKue ceueHus. PazsepTka KoHyca

HpaKTI/IHCCKOC 3aHATUC

Tema 7.10
Konyec, ero
cocrapistrone. CeueHue

IIpodeccuonaibHO-OpHEHTHPOBAHHOE coJep:KaHue (copep:xkanue
NPUKJIATHOTO MOTYJIsSA)

Konyc u ero anementsl. CeueHue KoHyca (IIapajuleIbHOE OCHOBAaHUIO U

KOHycCa MPOXO/IslIee Yepe3 BEpIINHY ), KOHHYeCcKue ceueHus. PazsepTka KoHyca
[IpakTuueckoe 3aHaTue

Tema 7.11 Copepxanne yaeOHOT0 MaTepuana

VYceueHHbI KOHYC. | YcedueHHbIN KOHYC. Ero obpasyromas u Beicota. CeueHne yCeueHHOTo KOHyca

Ceuenue yceueHHOTO | KoMOMHUPOBAHHOE 3aHSATHE

KOHYyca

Tema 7.11 Copep:xanue yueOHOro MaTepuana

VYceueHHbI KOHYC. | YceueHHbll KoHyc. Ero o6pasyromas u Beicota. CeueHrne yCeueHHOT0 KOHyca

Ceuenue ycedeHHOTO | KoMOMHUPOBaHHOE 3aHSATHE

KOHYyca

Tema 7.12 Coneprxkanue ydeOHOT0 MaTepurana

[ap u chepa, ux ceueHus

[Tap u chepa. Bzaumuoe pacnonoxkenue cepsl u miaockoctu. Ceyenue mapa,
cdepbl

KOM6I/IHI/IpOBaHH06 3aHATHUC

Tema 7.12
[ap u chepa, ux ceueHus

Copepxanue yueOHOTO MaTepHana

ap u chepa. Bzaumuoe pacnosnoxenue cgepsl u miaockoctu. CeyeHue mapa,
cdepbl

KomOunupoBanHoe 3aHsaTHE

Tema 7.13
ITonsatue 00 oOBEME Tena.
OTHoLLIEHHE 00BEMOB

MONOOHBIX TEN

Copepxanne yueOHOTO MaTepuana

[Tonsarue 06 oO6bveme Tena. O0beM KyOa U PSMOYTOJILHOTO MapaliesIenune .
O6vem mpusmbl M nmwiMHApa. OTHOLIEHHE OOBEMOB MOAOOHBIX TeJ.
['eomeTpruecknii CMBICI ONPEAEIUTEINS 3-TO OPsIIKa
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KoMOuHMpoBaHHOE 3aHATHE

Tema 7.13

ITonsitue 00 oOBeMe Tela.
OTHOLIIEHHE 00BEMOB
IMOOOOHBIX TEN

Conepkanue y4eOHOro MaTepHuaia

[TonsTre 06 o6beme Tesma. O0BeM KyOa U MPSIMOYTOJILHOTO MapasuieenuIe/a.
O0vem mpusmbl M [wiHHApPA. OTHOIICHHE OOBEMOB IOJOOHBIX TeJ.

['eomeTpuyeckuii CMbICT ONIPEACIUTENS 3-T0 TOPSAKA

Komb6unupoBanHoe 3ansrue

Tema 7.14
O0BEMBI u IJIOMA N
IIOBEPXHOCTEH TEI

Conepkanue y4eOHOro MaTepHraia

O06bembl upaMuibl 1 KOHyca. O0beM mrapa. [Tnomaau noBepXHOCTEH Te

KoMOuHMpOBaHHOE 3aHATHE

Tema 7.14
O0BeMbI "u IJIOILA A
MTOBEPXHOCTEHN TeI

Conepkanue yueOHOro MaTepuaia

O6bemMbl mupamuabl U kKonyca. O0bem mapa. [Tnomaau noBepxHocTeit Ten

KOM6I/IHI/IpOBaHHOG 3aHATHC

Tema 7.15
KoMmOunammu
MHOTOTPAaHHUKOB U TEJ

Copep:xanue yueOHOro MaTepuana

KoMOuHamm reoMeTpruIecKux Tell

[IpakTHueckoe 3aHsATHE

BpallleHus
Tema 7.15 Coneprxanue yueOHOro MaTepuaa
Kombunarmu KomOunHanmm reoMmeTpuuecKux Tei
MHOTOTPDAaHHMKOB ¥  Tell | [IpakTuyeckoe 3aHsITHE

BpalleHus

Tema 7.15 Coneprxkanue ydeOHOT0 MaTepuana
KoMmOunamun KomOunanmu reoMmeTprudeckux Tei

MHOI'OrpaHHUKOB W  TCJ

HpaKTI/I‘leCKOC 3aHATUC

BpALICHUS
Tema 7.15 Coneprxanue yueOHOro MaTepuasa
Kombunarmu KomOuHanmm reoMmeTpuueckux Tel

MHOTOIPAHHUKOB U T€l
BpalIeHUs

[IpakTHueckoe 3aHsTHE

Tema 7.16

Coneprxanne yd4eOHOT0 MaTepurana
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I'eomerpuueckue
KOMOWHAIIMH Ha MIPAKTHKE

Hcnonp3oBanne KOMOWHAIMKA MHOTOTPAaHHUKOB M TEJ BPALICHUS B MPAKTUKO-
OPHUEHTUPOBAHHBIX 3aJa4ax

HpaKTI/I‘-IeCKOC 3aHATUC

Tema 7.16 Coneprxkanue ydeOHOT0 MaTepurasia 1
['eomeTpuyeckue Hcnonb3oBaHre KOMOMHAIMIT MHOTOTPAHHUKOB U TEJ BpalEHUS B MPAKTUKO-
KOMOUHAIMM Ha NIPAKTUKE | OPUEHTHPOBAHHBIX 3a/1a4ax
[IpakTudeckoe 3aHaTHE
Tema 7.16 Copepxanne yaeOHOT0 MaTepuana 1
I'eomeTrpuueckue Hcnonb3oBaHre KOMOMHAIIMIT MHOTOTPAHHUKOB U TEJ BPaLEHUS B MPAKTUKO-
KOMOUHAIMY Ha NPAKTHKE | OpUEHTHPOBAHHBIX 3a1a4ax
[IpakTuueckoe 3aHaTue
Tema 7.16 Copepxanne yaeOHOTo MaTepuana 1
I'eomerpuueckue Hcnonbs3oBanre KOMOMHAIIMKA MHOTOTPAHHUKOB U TEJ BPAIIEHUS B MPAKTHKO-
KOMOUHAIMY Ha NIPAKTUKE | OPUEHTHPOBAHHBIX 3a/1a4ax
[IpakTuueckoe 3aHaTue
Pa3nen 8. [lepBooOpa3nasi pyHKuMH, ee IPUMeHEHHE 14
Tewma 8.1 Coneprxkanue ydeOHOT0 MaTepurana 1 OK-01, OK-
ITepBooOpasHas (yHKIMU. | 3a7a4a O BOCCTAHOBIICHMM 3aKOHA [BM)KCHHS TI0 HM3BECTHOH CKOpPOCTH. 02, OK-03,
[IpaBuna HaxoxaeHus | [loustue wuHTerpupoBaHus. (O3HAKOMIIGHHE C TIOHATHEM WHTETrpaia u OK-04, OK-
epBOOOPA3HBIX nepBoobOpasHo g pyHkiun y=f(x). Pemenue 3agad Ha cBsi3b mepBOOOpa3HON 05. OK-06
U ee TPOU3BOJHON, BBIUMCICHHE IEPBOOOPA3HON Ui NaHHOW (YHKIIUU. ’OK-O7 ’
Tabnuma dopMyn isi HaxXxOoXIEHUs TMEepBOOOpa3HbIX. M3yueHue mpaBuia MK 4.1
BBIYHMCIICHHS TIEPBOOOPA3HOM
KomMOuHMpoBaHHOE 3aHsTHE
Tema 8.1 Coneprxanne yu4eOHOT0 MaTepurana 1
IlepBooOpa3Has ¢yHkuuu. | 3agaga O BOCCTAHOBICHMM 3aKOHA JBH)KEHHS 110 HM3BECTHOH CKOPOCTH.
[IpaBuia HaxoxaeHusd | [lousitue wuHTerpupoBaHus. (O3HAKOMIIGHHE C TIOHATHEM WHTETpaia u
epBOOOPA3HBIX nepBoobOpasHoit g pyHkiun y=f(x). Pemenne 3aga4d Ha cBsi3b IepBOOOpa3HON

U €€ NPOU3BOJHON, BBIUMCIEHHME IEPBOOOPA3HON Ui NaHHOW (YHKIHH.

52




Tabnuua dopmyn I HaxXOXKAEHUS NepBOOOpasHbIX. M3ydeHue mpaBuiia
BBIYHCIICHUS TIEPBOOOPA3HOM

KoMOuHMpOBaHHOE 3aHATHE

Tewma 8.1
ITepBooOpasnast (pyHKIUH.

Copepxanue yueOHOro MaTepuana

33,[[3‘1& O BOCCTAHOBJICHHMHM 3aKOHa JIBHXXCHHA II0 W3BECTHOMU CKOpPOCTH.

[TpaBuna HaxoxaeHus | [lousitue wuHTerpupoBanus. O3HaKOMJIGHHE C TIOHATHEM HWHTErpaja u

epBOOOPA3HBIX nepBooOpasHoii 1 pyHkuuu y=f(x). Pemenue 3a1a4 Ha CBsi3b NEPBOOOPA3HOMA
U ee MPOW3BOJHOM, BBIYUCICHHE MEPBOOOPA3HON Ui JAaHHON (QYyHKIUH.
Tabmuua ¢dopmyn A HAXOXKAECHUS NEpBOOOpasHbIX. M3ydeHue mpaBuia
BBIYHCIICHUS TIEPBOOOPA3HOM
KomOunupoBaHHoe 3aHsTHE

Tewma 8.1 Copep:xanue yueOHOro MaTepuana

[TepBooOpa3nast GyHKUUU.

33[[3‘13, O BOCCTAHOBJICHHMH 3aKOHA JBIOKCHHS II0 HM3BECTHOM CKOPOCTH.

[IpaBuiia Haxoxaenus | [lonstue wuHTerpupoBaHus. (O3HAKOMJIEHHE C TIOHATHEM HWHTErpaja u

epBOOOPA3HBIX nepBooOpasHoii 1 pyHkuuu y=f(x). Pemenue 3a1a4 Ha CBsI3b NEPBOOOPA3HOMA
U €€ IPOU3BOJHON, BBIUMCIEHHME IEPBOOOPA3HON Ui JTAHHOW (PYHKLHH.
Tabnuua dopmyn 118 HaxOXAEHUS NEepBOOOpa3HbIX. VM3yueHue mnpaBuia
BBIUUCIICHUSI TEPBOOOPA3HOM
KomOunupoBaHHoe 3aHATHE

Tewma 8.2 Coneprxkanue ydeOHOT0 MaTepuana

IInomans KpUBOIMHEWHOW | 3amaun, MPUBOASAIINE K MIOHITHIO OTPEICICHHOTO HHTErpalia — O BBIYHCICHUN

Tparenuu. @®opmyiia | TUIOMAAM KPUBOJMHEWHOW Tpamenuu, O TMepeMelleHnr Toukd. lloHsTHe

Herorona — JleitOaumna

ONPEACIEHHOTO HMHTErpaa. I'eomerpuueckuit u (usuueckuii cMbICT
ornpeneneHHoro uHrerpana. ®opmyna Hetorona— JleiibHuma

KomOunupoBanHoe 3aHsaTHE

Tema 8.2

[nomane KpUBOIMHEWHOU
Tparenuu. dopmyna
Herorona — JleiiOauma

Copepxanne yueOHOTO MaTepuana

3aa4u, NPUBOASIIME K TOHATHIO ONPENEIEHHOIO HHTETpasla — O BBIYUCIICHUN
IUIOUIA KPUBOJIMHEWHON Tpameuuu, O mepeMenieHuu Todku. llonsarue
ONPEACIEHHOTO HMHTErpaja. 'eomerpuueckuii u (U3HUECKUH CMBICT
onpeneneHHoro uaTerpaia. ®opmyna Herotona— Jleiibunia

KomOunupoBanHoe 3aHsATHE
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Tema 8.3
Heonpenenennsriit u
OIIPEIETICHHBIN UHTETPaJIbI

Copepxanne yaeOHOT0 MaTepuana

IlonsTue HCOIPCACIICHHOI'O NHTCTpajia

Komb6unupoBanHoe 3ansrue

Tema 8.3
Heonpenenennpiii u
OTpeIeTICHHBIN HHTETPAJIbI

Copepxanue yueOHOro MaTepuana

Ilousarue HEOIMPCACIICHHOI'O HHTETpajia

KoMOuHMpOBaHHOE 3aHATHE

Tema 8.4

ITousarue 00
OIpEIEIEHHOM HHTErpae
KaK IUIOLIA T
KPUBOJIMHEHHON Tpaneuu

Conepxkanue y4eOHOro MaTepuaia

FGOMCTpI/I‘IGCKI/Iﬁ CMBICJI OIIPCACIICHHOI'O HHTETpajia

Komb6unupoBanHoe 3ansrue

Tema 8.4

[HonsTue 00
OIPENIECIICHHOM HHTErpase
KaK IUIOIATN
KPUBOJIMHEHHOH Tparenuu

Conepkanue y4eOHOro MaTepuaia

['eomeTpuyeckuii CMbICT ONIPEACICHHOTO UHTETpaja

KoMOuHMpOBaHHOE 3aHATHE

Tema 8.5
OrnpeneneHHbli UHTETpal B
SKA3HU

IIpodeccuonabHO-OPHEHTHPOBAHHOE coJiep:KaHue (conep:xkanue
NPUKJIATHOTO MOIYJIs1)

I'eomerpuueckuii cMbici ompeaeneHHoro umHrterpana. ®opmyna HeriotoHa -
JleiOnuIa.

Pemenue 3amau Ha mpUMEHEHWE WHTErpaja IS BBIYUCICHUS (DU3HUYECKUX
BEJIMYMH U TUIOIIAaACH

HpaKTqucxoe 3aHATUC

Tema 8.5
OrnipeneneHHbI UHTETpaJ B
KU3HU

IIpodeccnonanbHO-OPHEHTHPOBAHHOE cojepKaHue (conep:xanue
NPHUKJIATHOTO MOAYJISA)

I'eomerpuueckuii cMpici ompeaeneHHoro uHTerpana. ®opmyna Herotona -
JleiOonuIa.

Pemenue 3amau Ha TMpUMEHEHWE WHTErpaja IS BBIYUCICHUS (DU3UUIECKUX
BEJIMYMH U TUIOIIAACH

HpaKTI/ILICCKOC 3aHATUC
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Tema 8.5 IIpodeccnoHaNbHO-OPUEHTUPOBAHHOE coleprkaHue (copep:kaHue 1
OnpeneneHHbI UHTETpal B | NPUKJIAJHOTO MOLY.JIsI)
KU3HU I'eomeTrpuueckuii cmbici onpezeneHHoro uHrerpana. ®opmyna Herotona -
JletiOHuIA.
Pemenue 3amay Ha NMpUMEHEHHWE WHTErpajia JJisi BBIUMCICHHS (PU3MUYECKHUX
BEJIMYUH U IUIOLIA1eH
[IpakTuueckoe 3anarue
Tema 8.5 IIpodeccnoHaIbHO-OPUEHTUPOBAHHOE coJepkaHue (copep:kaHue 1
OnpeeneHHbI UHTETPaAl B | NPUKJIAJHOTO MOLY.JIsI)
KU3HU I'eomeTpuueckuit cmbici ompezeneHHoro unrterpana. ®opmyna Herotona -
JleliOHuA.
Pemenne 3amay Ha TMpUMEHEHHWE WHTErpalia JJisi BBIUMCICHHS (PU3MYECKHUX
BEJIMYUH U IUIOUIaIeH
[IpakTHueckoe 3aHsATHE
Pa3nen 9. Ctenenn n kopuu. CrenenHasi QyHKuus 14
Tema 9.1 Copepxanne yaeOHOTo MaTepuana 1
Crenennast QyHkums, ee | [Toustue KOPHS N-0if CTENIEHN U3 JelcTBUTENbHOTO urcna. dynkmmm y = VX
CBOHCTBA uX cBoicTBa U rpadguku. CBONCTBa KOPHS N-0¥ CTETEHU
KomOunupoBaHHoe 3aHsATHE
Tema 9.1 Coneprxkanue ydeOHOT0 MaTepuana 1
Crenennas ¢yHkuus, ee | [Tousrtue KOPHSI N-OU CTEINEeHU U3 AEHUCTBUTENBHOIO uncia. OyHKIUU y = Vx OK-01, OK-
CBOMCTBA uX cBoiicTBa U rpaduku. CBOHCTBA KOPHS N-0H CTEIICHU 02, OK-03,
KomOunupoBaHHoe 3aHATHE OK-04, OK-
Tema 9.1 Coneprxanue yueOHOro MaTepuaa 1 05, OK-07
Crenennas  QyHKUwsl, ee | [ToHsTHe KOPHS N-0f CTENEHM U3 eiicTBHTENbHOTO unca. Oynkmmn y = VX
CBOHCTBA ux cBoiicTBa U rpaguku. CBONCTBA KOPHS N-0H CTENEeHU
KomOunupoBanHoe 3aHsTHE
Tema 9.1 Coneprxanne ydeOHOT0 MaTepurana 1

Crenennass (QyHKOUs, ee
CBOMCTBA

TToHsTHE KOPHSA N-0if CTEMeHH U3 AeHCTBUTENHHOTO yncna. dynkiun y = /X
ux cBoiicTBa 1 rpaduku. CBoWCTBA KOPHS N-Oi CTENEHH
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KoMOuHMpoBaHHOE 3aHATHE

Tema 9.2

[Ipeobpa3oBanue
BBIPOKECHUN C KOPHSIMH N-
Ol CTEICHHU

Conepkanue y4eOHOro MaTepHuaia

[Ipeobpa3oBanue nppaMOHATBHBIX BBIPAKECHUI

Komb6unupoBanHoe 3ansrue

Tema 9.2

[Ipeobpa3oBanue
BBIPAKECHHUM C KOPHAMM N-
Ol CTeTICHU

Copepxanue yueOHOro MaTepuana

[IpeobpazoBaHue UPPATMOHATLHBIX BBIPAKCHHIMA

KoMOuHMpOBaHHOE 3aHATHE

Tema 9.3 Copepxanne yaeOHOT0 MaTepuana

CpoiictBa  creneHu ¢ | [loHaTne cTemeHW ¢ JOOBIM  palMOHANBHBIM TOKa3areneM. CTeneHHbIC
paluMoOHAIbHBIM U | GyHKUIMHU, KX CBOMCTBA U TpaduKu

IENUCTBUTEIHLHBIM KomOuHMpOBaHHOE 3aHATHE

MOKa3aTeJsIMU

Tema 9.3 Copepxanne yaeOHOro MaTepuana

CpoiictBa  creneHu ¢ | [loHaTtue cTemeHH ¢ JOOBIM palMOHAIBHBIM TOKa3areneM. CTeneHHbIC
palroHaIbHBIM U | QyHKINHU, KX CBOMCTBA U TpaduKH

JEHCTBUTEIIbHBIM KOM6I/IHI/IpOBaHHOC 3aHATUE

MOKa3aTeNsIMU

Tema 9.3 Coneprxanue yueOHOro MaTepuaa

CpoiictBa  creneHu ¢ | [loHaTtue cTemeHH ¢ JFOOBIM paIlMOHAIBHBIM TOKa3areneM. CTeneHHbIC
palvoOHaIbHBIM U | (yHKUMH, UX CBOMCTBA U TpaduKu

JEHCTBUTEIIbHBIM KomMOuHMpoBaHHOE 3aHsATHE

MOKa3aTeJIsIMU

Tema 9.3 Coneprxkanue ydeOHOT0 MaTepuana

CpoiictBa  creneHu ¢ | [loHaTHe CTemeHW C JHOOBIM pAaIlMOHANBHBIM TOKa3areneM. CTeneHHbIC
panoHaIbHBIM U | (QyHKIWHU, KX CBOMCTBA U TpaduKH

JIEUCTBUTEILHBIM KomOunupoBanHoe 3aHsaTHE

MOKa3aTeNsIMU

Tema 9.4 Coneprxanne ydeOHOT0 MaTepurana
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Pemenue

PaBHOCWJIBHOCTE MPPALMOHAIBHBIX YPABHEHUN W HEpPaBeHCTB. Meronabl ux

MPPaLMOHATIBHBIX peuieHus. Penienne nppalmoHaabHbIX YPaBHEHUI U HEPABEHCTB
YpPaBHEHUI U HEPABEHCTB KoMOuHMpOBaHHOE 3aHATHE
Tema 9.4 Coneprxkanue ydeOHOT0 MaTepurasia 1
Pemenune PaBHOCHIBHOCTh MpPpalMOHAIBHBIX YpaBHEHUH M HEpaBEHCTB. MeTonbl uX
UppaLMOHATIBHBIX pewienus. Perienue uppanoHanbHbIX YPaBHEHUH U HEPABEHCTB
YPaBHCHUH U HEPABEHCTB | KOMOMHUPOBAHHOE 3aHSTHE
Tema 9.4 Copepxanne yaeOHOT0 MaTepuana 1
Pemenune PaBHOCHIBHOCTh MpPpallMOHAIBHBIX YpaBHEHUH M HEpaBEHCTB. MeTonbl uX
UppanMOHAIbHBIX pewenus. Pemenue uppanyoHanbHbIX YPaBHEHUH U HEPABEHCTB
YPaBHEHMI U HEPABEHCTB | KOMOMHHUPOBAaHHOE 3aHATHE
Tema 9.4 Copepxanne yaeOHOTo MaTepuana 1
Pewenne PaBHOCWJIBHOCTE MPPALMOHAIBHBIX YPABHEHUN W HEpPaBeHCTB. MeTonbl ux
UPpaLMOHATIBHBIX peuienus. Penienne nppalmoHaabHbIX YpaBHEHUI U HEPABEHCTB
YPaBHEHHH U HEPABEHCTB | KoMOWHUPOBAHHOE 3aHSTHE
Pa3nen 10. [loka3zaTtenbHas GyHKIUSA 16
Tewma 10.1 Coneprxkanue ydeOHOT0 MaTepurana 1
ITokaszarenpHasd (GyHKnus, | CTeneHb ¢ MPOM3BOJBHBIM JICHCTBUTEIBHBIM IOKa3areseM. OrnpeneneHue
ee CBOICTBa MOKa3aTeIbHON (PYHKIIMH, €€ CBOMCTBA U rpaduK. 3HAKOMCTBO C IPUMEHEHUEM
MOKa3zaTeabHOH  (YHKIUH. Pemlenne  mokasarenpHBIX — ypaBHEHHH
(GYHKIMOHATBHO-TPaQUUECKIM METOJIOM
KomOunupoBaHHoe 3aHsATHE OK-01, OK-
Tema 10.1 Coneprxanne yueOHOTO MaTepraa 1 02, OK-03,
IokazatenbHass QyHkuus, | CTeneHb ¢ MPOU3BOJBHBIM JICHCTBUTENIBHBIM MOKa3aTeneM. OrmnpeaeneHne OK-04, OK-
€e CBOMCTBA MoKa3aTeabHON (PYHKIIMH, €€ CBOMCTBA U rpadpuk. 3HAKOMCTBO C IPUMEHEHUEM 05, OK-07
MoKazaTreabHOH  (yHKIUH. Pemlenne  mokazaTenpHBIX — ypaBHEHHH
(GYHKIMOHATBHO-TPaQUUECKUM METOJIOM
KomOunupoBaHHoe 3aHATHE
Tema 10.1 Coneprxanue yueOHOro MaTepuaa 1

[ToxazarenbHast (QyHKIHS,

ee CBOIiCTBa

CreneHb ¢ MPOU3BOJBHBIM JIEHCTBUTENIBHBIM ToOKa3aTeneM. OrpenencHue
MOKa3aTeIbHON (PYHKIIMH, €€ CBOMCTBA U rpapuk. 3HAKOMCTBO C IPUMEHEHUEM
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MoKa3aTeabHOH  (PyHKIUH. PemeHne  mokasaTenabHBIX — ypaBHEHHUHU
(GYHKIMOHATBHO-TPAPHUECKIM METOJIOM

KoMOuHMpOBaHHOE 3aHATHE

Tema 10.1
IToxazaTenpHass (yHKIHS,
€€ CBONCTBa

Copepxanue yueOHOro MaTepuana

Crenenp ¢ IPOU3BOJBHBIM JIEHCTBUTEIBHBIM IOKazareneM. OmpenencHue
IoKa3aTeabHON (PyHKIMH, ee cBOIcTBA U rpa K. 3HAKOMCTBO € IPUMEHEHUEM
MOKa3aTeabHOM  (PYHKIUH. Pemenne  mokasareiabHBIX — ypaBHEHHUHU
(GYHKIMOHATBHO-TPAPUUECKIM METOJIOM

KoMOuHMpOBaHHOE 3aHATHE

Tema 10.2
Pemenne mnoxkazarenbHBIX
ypaBHEHUU U HEPABEHCTB

Copep:xanue yueOHOro MaTepuana

Pemenne mokazaTenbHBIX ypaBHEHHUW METOJOM YypaBHUBAaHUSA MOKa3aTelew,
METOJIOM BBEJCHHUS HOBOW MepeMEeHHOW, (YHKIMOHATBHO-TpahUIECKUM
MeToaoM. Pelienre rmokasaTebHbIX HEPABEHCTB

[IpakTnueckoe 3aHsATHE

Tema 10.2
Pemienne moka3aTenbHBIX
YPaBHEHHIA U HEPABCHCTB

Conepkanue y4eOHOro MaTepraia

Pemennie mokazaTenbHBIX ypaBHEHUH METOIOM YpaBHUBAHUS MOKa3aTelleH,
METOJIOM BBEJCHHUS HOBOM MEpeMEeHHOW, (YHKIMOHATBHO-TpahUIECKUM
MeToA0M. PellieHne nokasaTenbHbIX HEPABEHCTB

[IpakTnueckoe 3aHsATHE

Tema 10.2
Pemenne mnoka3aTelbHBIX
YpaBHEHUI U HEPABEHCTB

Coneprxkanue ydeOHOT0 MaTepuana

Pemenne mokasarenbHBIX ypaBHEHHUH METOAOM YpaBHUBAHUS IOKa3aTelleH,
METOZIOM BBEJIEHUS HOBOW NEPEMEHHOM, (YHKIHOHAIBHO-TpaPUUECKUM
MeToIoM. Pemenne nokasarenpHbIX HEPABEHCTB

HpaKTqucxoe 3aHATUC

Tema 10.2
Pemenne mokasaTeIbHBIX
YpaBHEHUM U HEPABEHCTB

Conepxkanue yq4eOHOro MaTepuania

Pemrenne moka3aTenbHBIX YpaBHEHHW METOJOM YpPaBHUBAHHWs IOKA3aTeNew,
METOJIOM BBEJCHHUS HOBOM IepeMeHHOH, (YHKIHMOHAIbHO-TpadUyeCKuM
MeToA0M. PelreHne mokasaTesbHbIX HEPABEHCTB

HpaKTI/ILICCKOC 3aHATUC

Tema 10.2

Coneprxanne ydeOHOT0 MaTepurana
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Pemenne mnokasartenbHbIX | PellleHHe MOKa3aTeNbHBIX YPAaBHEHHMM METOAOM YpPAaBHUBAaHHUs IIOKa3aTelew,
YpaBHEHHI U HEPABEHCTB | METOJJOM BBEACHUS HOBOM MEpeMEHHOH, (yHKIHMOHAIEHO-TPAUIECKUM
MeToA0M. PelieHne nokasaTesbHbIX HEPABEHCTB

HpaKTI/IHCCKOC 3aHATUEC

Tema 10.2 Coneprxkanne ydeOHOT0 MaTepurasia

Pemenne mnokaszarenbHbIX | PemeHne mokas3aTeNbHBIX YPaBHEHHH METONOM YPaBHUBAHUS IOKA3aTEINeH,
YPaBHEHMI U HEPABEHCTB | METOJOM BBEACHUS HOBOM MEpeMEHHOH, (yHKIHMOHAIBHO-TPaUIECKUM
MeToA0M. PelieHne nokasaTesbHbIX HEPABEHCTB

HpaKTI/I‘-IeCKOC 3aHATUC

Tema 10.2 Copep:xanue yueOHOro MaTepuana

Pemenne mnoxasarenabHbIX | PemeHune moka3aTeNbHBIX YpaBHEHUI METOJIOM YpaBHHBAHHS IOKa3aTesei,
YPaBHEHUHU U HEPABEHCTB | METOJOM BBEJIEHUS HOBOW MEPEMEHHOH, (QyHKIHOHAIBHO-TpadUIECKIM
MeToaoM. Pelienre rmokasaTebHbIX HEPABEHCTB

[IpakTnueckoe 3aHsATHE

Tema 10.2 Copepxanne yaeOHOT0 MaTepuana

Pemenne mnoxasarenabHbIX | PemeHne moka3aTeNbHBIX YpaBHEHHI METOJIOM YpaBHHBAHHS IOKa3aTesei,
YPaBHEHUHU U HEPABEHCTB | METOJOM BBEJIEHUS HOBOW MEPEeMEHHOH, (QyHKIHOHAIBHO-TpadUIECKIM
MeToA0M. PellieHne nokasaTenbHbIX HEPABEHCTB

[IpakTnueckoe 3aHsATHE

Tema 10.3 Coneprxkanue ydeOHOT0 MaTepuana

CucreMbl mnOKa3aTeNbHBIX | PerieHne cUCTeM MOKa3aTeNIbHBIX YpaBHEHHI
ypaBHEHUH KomOunupoBaHHoe 3aHsATHE

Tema 10.3 Coneprxanue yueOHOro MaTepuasa

Cucrembl NOKa3aTeNbHBIX | PellieHne CHCTEM MOKa3aTeNbHBIX YPaBHEHUI
ypaBHEHUU KomOunupoBanHoe 3aHsaTHE

Tema 10.3 Coneprxanue yueOHOro MaTepuasa

Cucrembl 1OKa3aTeNbHBIX | PemeHne cucteM mokas3aTenbHbIX ypaBHEHUIH
ypaBHEHHH KomOunupoBaHHoe 3aHATHE

Tema 10.3 Coneprxanne yu4eOHOT0 MaTeprana

Pemrenne cucreM nmokasaTenbHbIX ypPaBHEHUI




CucremMbl IOKa3aTeJIbHBIX

KoMOuHMpoBaHHOE 3aHATHE

YpaBHEHUI

Pa3nea 11. Jlorapugmbl. Jlorapupmuyeckass pyHkuus 18
Tema 11.1 Coneprxkanue ydeOHOT0 MaTepurasia 1
Jlorapudpm yucna. | Jlorapudwm uncna. JlecaTUUHBINA U HATypaIbHBIN JIOTapru (MBI, YUCIIO €

JecsaTuunblii 1 | KoMOMHMPOBAaHHOE 3aHATHE

HaTypaJbHBIN JIorapu(MBl,

YHCJIO €

Tema 11.1 Copepxanne yaeOHOT0 MaTepuana 1
Jlorapudm gucia. | Jlorapupwm uncna. JlecaiTUUHBIN U HaTypaIbHBIN JIOTapU(PMBI, YHCIIO €

JecaTuanbIii 1 | KoMOMHUpOBaHHOE 3aHATHE

HATYpaJIbHBIN Jorapudmsl,

YHCIIO €

Tema 11.2 Copepxanne yaeOHOT0 MaTepuaa 1
CpoiictBa  norapu¢moB. | CpoiictBa jorapudmos. Oneparius jgorapuGMUpOBaHUsI.

Onepanus KomOunupoBanHoe 3aHsTHE

norapuMupoBaHUS

Tema 11.2 Coneprxanue yueOHOro MaTepuaa 1
Croiictea  norapudmoB. | Cpoiictsa norapudmos. Oneparus JorapuMHUPOBAHUSL.

Onepanus KomOunupoBaHHoe 3aHsATHE

J0rapupmMUpPOBaHUS

Tema 11.2 Coneprxkanue ydeOHOT0 MaTepuana 1
CpoiictBa  norapu¢moB. | CpoiicTBa jorapudmos. Oneparius JorapuGMUpOBaHusl.

Onepanus KomOunupoBaHHoe 3aHsATHE

norapu(pMUpPOBAHUS

Tema 11.2 Coneprxanue yueOHOro MaTepuasa 1
CaoiictBa  norapudmoB. | Coiictsa norapudmos. Oneparus JorapuMHUPOBAHUSL.

Onepanus KombOunnpoBanHoe 3aHsTHe

norapu(MUpPOBAHUS

Tema 11.3 Coneprxanne yd4eOHOT0 MaTepurana 1

Jlorapudmuueckast GyHKIIUS U €€ CBOWCTBA

OK-01, OK-
02,
OK-03, OK-
04,
OK-05, OK-07
K 4.1.
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Jlorapugmuueckas
¢byHKLUs, ee CBOWCTBA

KoMOuHMpoBaHHOE 3aHATHE

Tema 11.3
Jlorapudmmyeckas
byHKIMS, € CBOMCTBA

Conepkanue y4eOHOro MaTepHuaia

Jlorapudmuueckas GyHKIUS U ee CBONCTBA

Komb6unupoBanHoe 3ansrue

Tema 11.4

Pemenue
JOTapuPMHUECKUX
YPaBHEHUM U HEPABEHCTB

Conepxkanue yaeOHOro MaTepHuaia

ITonarue norapupmuyeckoro ypasHeHus. Onepauus noreHuuposanus. Tpu
OCHOBHBIX METOIa peIleHUs JIOrapu(PMUUYECKUX YPaBHEHUI: (PyHKIMOHAIBHO-
rpaduyecKkuii, MeTol MOTEHIIUPOBAHUS, METO]I BBEICHUSI HOBOW IEPEMEHHOM.
Jlorapudmuueckre HepaBeHCTBA

KoMOuHMpOBaHHOE 3aHATHE

Tema 11.4

Pemenue
Jorapu(GhMHUIECKUX
YpaBHEHUI U HEPABEHCTB

Copep:xanue yueOHOro MaTepuana

[Tonarue norapupmuyeckoro ypasHeHus. Omnepauus noreHuuposaHus. Tpu
OCHOBHBIX METO/Ia peIlIeHUs JIOrapu(PMUUECKUX YpaBHEHUI: (GYHKINOHAIBHO-
rpaduyecKkuii, METOJl MOTEHIIUPOBAHUS, METO]l BBEICHUSI HOBOW IEPEMEHHOM.
Jlorapudmuueckre HepaBeHCTBA

KomOunupoBanHoe 3aHsTHE

Tema 11.4

Pemenue
JorapupMUUECKUX
YpaBHEHUI U HEPABEHCTB

Copepxanne yueOHOTO MaTepHana

[Tonatue norapupmuyeckoro ypaBHeHus. Omnepauus noreHuupoBaHus. Tpu
OCHOBHBIX METOJIa peIlIeHHs JIorapu(PMUUYECKUX YpaBHEHUI: PyHKIMOHAIBHO-
rpaduyeckuii, MeTOl MOTEHIIUPOBAHUS, METO]l BBE€JICHUSI HOBOW IEPEMEHHOM.
Jlorapupmuueckre HepaBeHCTBA

KomOunupoBanHoe 3aHsTHE

Tema 11.4

Pemenune
norapupMUIECKUX
YpaBHEHU U HEPABEHCTB

Copepxanue yueOHOTO MaTepHana

[Tonstue nmorapudmuueckoro ypaBHeHus. Ormnepanusi TOTEHIMpoBaHus. Tpu
OCHOBHBIX METOJIa PEIIECHUS Jorapu(pPMUIECKUX YPaBHEHH: (PyHKITMOHATHHO-
rpaduyecKuii, METOI MOTEHIIUPOBAHUS, METO]l BBEACHHUSI HOBOW MEPEMEHHOM.
JlorapudmMuueckre HepaBeHCTBA

KomOunupoBanHoe 3aHsATHE

Tema 11.5

Copepxanne yueOHOTO MaTepHana
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Cucremsl Anroputm penieHus CHUCTEMBI ypaBHEHUH. PaBHOCHIIBHOCTH
JOTapuUPMHUECKUX norapu(MUYECKUX YpaBHEHUH U HEPABCHCTB
YpaBHEHUI KoMOuHMpOBaHHOE 3aHATHE
Tema 11.5 Coneprxkanue ydeOHOT0 MaTepurasia
CucrtemMbl AJIropuT™ peleHus CHUCTEMBI YpaBHEHUM. PaBHOCHIIBHOCTB
JorapupMUUEcKUx Jorapu(MUUECKUX YpaBHEHUI U HEPaBEHCTB
ypaBHEHUU KoMOuHMpOBaHHOE 3aHATHE
Tema 11.6 IMpodeccnoHaIbHO-OPUEHTHPOBAHHOE coJepkaHue (copep:xkanue
Jlorapudmbel B mpHpojae U | NPUKJIATHOTO MOTYJIfA)
TEXHUKE [Ipumenenue norapudma. Jlorapudmudeckas crupaib npupoge. Ee
MaTeMaTUYeCKHe CBOMCTBA
[IpakTHueckoe 3aHsATHE
Tema 11.6 IIpodeccnoHaIbHO-OPUEHTUPOBAHHOE coJepkaHue (conepxanue
Jlorapugmsl B mpupoae U | MPUKJIATHOTO MOKYJISA)
TEXHUKE [Ipumenenue norapudma. Jlorapudmudeckas crupaib npupoge. Ee
MaTeMaTUYeCKHE CBOMCTBA
[IpakTHueckoe 3aHsTHE
Tema 11.6 IMpodeccnoHabHO-OPUEHTUPOBAHHOE coeprkaHue (conepxanue
Jlorapudmbl B mpuponie U | NPUKJIATHOTO MOIYJIA)
TEXHHUKE [Ipumenenue norapudma. Jlorapupmuyeckas crupaib npupone. Ee
MaTeMaTU4eCKHE CBOMCTBA
[IpakTHueckoe 3aHsiTHE
Tema 11.6 IIpojeccnonaIbHO-OPHEHTHPOBAHHOE coJepiKaHue (conep:xanue
Jlorapudmbl B mpuponie U | NPUKJIATHOTO MOIYJIA)
TEXHHUKE [Ipumenenue norapudma. Jlorapupmuyeckas crupaib npupone. Ee

MaTeEMATHYECKUE CBOUCTBA

HpaKTI/I‘-ICCKOC 3aHATUC

Pasznen 12. MuoxkecTBa. JaeMeHThI Teopun rpagos

Tema 12.1
MuoxectBa

Copepxanne yueOHOTO MaTepHana

IlonsTHe MHOKECTBA. HO)IMHO)K@CTBO. Onepaupm C MHO>KE€CTBaMH

KomOunupoBanHoe 3aHsATHE
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Tema 12.1 Coneprxanue yueOHOro MaTepuaa 1
MHoxecTBa [Tonsitue MuoxectBa. [loagmuoxkectBo. Onepaiu ¢ MHOKECTBAMHU
KomOuHupoBaHHoe 3aHsTHE
Tema 12.2 IIpodeccnonabHO-OPUEHTHPOBAHHOE colepkaHue (conepxanue 1
Omnepanuy ¢ MHOXKECTBAaMH | MPHUKJIAJTHOT0 MOY.JISA)
Onepanuu ¢ MHOXecTBaMU. PelieHure npukiaaHbpIxX 3a1a4
[IpakTuueckoe 3anarue
Tema 12.2 IIpo¢eccuoHa/ILHO-OPHEHTHPOBAHHOE coJep:KaHue (conep:xanue 1
Omnepanuy ¢ MHOXKECTBAMH | MPUKJIAJTHOT0 MOY.JIS)
Omnepauuu ¢ MHOXKeCTBaMHU. PelieHne npuKIaaHbIX 3a1a4
[IpakTyeckoe 3aHsATHE
Tema 12.3 Copepxanne yaeOHOT0 MaTepuaa 1
I'padmr [Tonstue rpada. Cesa3HbI rpad, 1epeBo, MUK rpad Ha TUIOCKOCTH
[IpakTryeckoe 3aHsATHE
Tema 12.3 Copep:xanue yueOHOro MaTepuana 1
I'padmr [Tonstue rpada. Cesa3ublii rpad, 1epeBo, HUKI rpad HaA TNIOCKOCTH
[IpakTrueckoe 3aHsATHE
Pa3nes 13. D1eMeHTbI KOMOMHATOPUKHU, CTATUCTUKHU U TEOPUHU BePOSITHOCTEH 20
Tema 13.1 Coneprxanue yueOHOro MaTepuasa 1
OcHoBHbIE noHATHs | [lepecTaHOBKM, pa3MeELICHMs], COUECTaHUS.
KOMOWHATOPUKH
KomOuHupoBaHHoOe 3aHsTHE. OK-01, OK-
02,
Tema 13.1 Copep:xanue yueOHOro MaTepuana 1 OK-03. OK-
OcHoBHbIE noHATHs | [lepecTaHOBKH, pa3MeLIEHUs], COUETAHUS. 0 4’
,
KOMOHMHATOPHKH KomOunupoBaHHoe 3aHsTHE. OK-05, OK-07
Tema 13.1 Coneprxanue yueOHOro MaTepuasa 1 MK 4.1,
OcHoBHbIE noHATHA | [lepecTaHOBKH, pa3MeLIEHUs, COUETAHUS.
KOMOMHATOPUKHU KomMb6unnpoBanHoe 3aHsTHE.
Tewma 13.1 Coneprxanne yu4eOHOT0 MaTepurana 1

HepeCTaHOBKI/I, pasMeIICHusd, COUYCTAHU .
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OcHoBHbIE nouatusi | KomOuHMpOBaHHOE 3aHATHE.

KOMOWHATOPHUKH

Tema 13.2 Copepxanne yaeOHOTO MaTepuana

CoObitHe, BEPOATHOCTH | COBMECTHBIE M HECOBMECTHBIE COOBITHS. TeopeMbl O BEPOSITHOCTH CYMMBI

coObiTus. Crnoxenue H
YMHOKEHHUE BEpOSITHOCTEN

COOBITUNA. YCIIOBHAs BEPOSITHOCTh. 3aBHCUMBIE M HE3aBHCHMBIE COOBITHSI.
Teopembl 0 BEpOSITHOCTH MPOU3BEECHUS COOBITUH.

KoMOuHMpOBaHHOE 3aHATHE

Tema 13.2

CoOriTHe, BEPOSITHOCTb
coObrtuss.  CroxkeHue u
YMHOKEHUE BEPOSTHOCTEH

Conepkanue y4eOHOro MaTepHuaia

CoBMecCTHBIE U HECOBMECTHbIE COOBITHS. TeopeMbl O BEPOSITHOCTH CYMMBI
COOBITUI. YCIIOBHAs BEPOSTHOCTb. 3aBHCHMbIE M HE3aBHUCHMbBIE COOBITHSI.
Teopembl 0 BEpOSITHOCTH MPOU3BEICHUS COOBITUH.

KOM6I/IHI/IpOBaHHOG 3aHATHC

Tema 13.3 IMpodeccnoHaIbHO-OPUEHTHPOBAHHOE coJepkaHue (conepxanue

BepositHoCTh B | MPUKJIATHOTO MOIYJISA)

npodecCuoHaIbHBIX OtHocuTeNnbHAsE ~ 4acTOTa  COOBITUS, CBOMCTBO €€  yCTOHYMBOCTH.

3aa4ax Cratuctuueckoe omnpeaeneHue BeposTHOCTU. O1ieHKa BEpOSITHOCTU COOBITUS
[IpakTnueckoe 3anaTue

Tema 13.3 IIpojeccnonaIbHO-OPHEHTHPOBAHHOE coJepiKaHue (conep:xanue

BepositHOCTh B | MPUKJIATHOT0 MOIYJISA)

PO eCCHOHATBHBIX OTHOCHUTENbHAsT  YacTOTa  COOBITHUS, CBOMCTBO €€  YCTOMYMBOCTH.

3a/a4ax CratucTtrueckoe ornpeaeneHue BeposiTHOCTU. O1ieHKa BEpOSITHOCTH COOBITUS
[IpakTnueckoe 3anaTue

Tema 13.3 IIpojeccnonaIbHO-OPHEHTHPOBAHHOE coJepiKaHue (conep:xanue

BepositHoCTh B | IPUKJIATHOTO MOIYJIS)

PO eCCHOHATBHBIX OTHOCUTENbHAS ~ YacTOTa  COOBITHS, CBOWMCTBO €€  YCTOMYHMBOCTH.

3a/a4ax CratucTtuueckoe ornpeaenaeHue BeposiTHOCTH. OlieHKa BEpOSITHOCTH COOBITUS
[IpakTHueckoe 3aHsTHE

Tema 13.3 IIpo¢eccnoHaILHO-OPHEHTHPOBAHHOE coJep:KaHue (conep:xanue

NPUKJIATHOTO MOIYJIs)
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BeposTHOCTB B | OTHOCUTENbHAA  4acToTa  COOBITHS, CBOWCTBO €€  YCTOMYMBOCTH.
npogeccuoHaIbHBIX Cratuctudeckoe ornpeaencHue BeposTHOCTU. OIeHKa BEPOSITHOCTH COOBITHS
3aa4ax [IpakTrueckoe 3aHsiTHE
Tema 13.4 Coneprxkanue ydeOHOT0 MaTepurasia
JuckpetHas  cayvaiiHas | Buasl ciydaiiHbIX BeIMuuH. ONpeieeHre JUCKPETHOM CITyYaiiHON BEJTNYHHBI.
BEJIMYMHA, 3aKOH ee | 3aKkOH paclpenesieHusl AUCKPETHOM CiyyallHOM BenuuuHbl. Ee uwncioBble
pacnpenenenus XapaKTEPUCTUKU

KomOunupoBanHoe 3aHsTHe
Tema 13.4 Copepxanne yaeOHOTO MaTepuana
JuckperHas  cayvaiiHas | Buasl ciiydaiiHbIX BennyuH. OnpeeneHue IMCKPEeTHOM CIy4aiiHON BETUYUHBI.
BEJIMYMHA, 3aKOH ee | 3aKOH pacmpeesieHus TUCKPETHOW ciay4yailHOW BenuuuHbl. Ee uucioBbie
pacnpeaeneHus XapaKTePUCTUKHU

KomOunupoBanHoe 3aHsTHE
Tema 13.4 Copepxanne yaeOHOT0 MaTepuana

JuckperHas CIydaitHas

Buapl cinyvaitnpix BenuuuH. OnpeneneHrue JTMCKPETHOU CITy4yaliHOM BEJIMYMHBI.

BEIIMYMHA,  3aKOH €€ | 3aKOH pachpeesieHs] JUCKPETHOW Cy4aiiHOW BeJduuuHbl. Ee 4YucioBbie
pacripeesieHus XapaKTePUCTHKH

Komb6unupoBanHoe 3aHsTHe
Tema 13.4 Coneprxkanue ydeOHOT0 MaTepurana

JuckperHas clydaitHas

Bunel cinyqaitabix BennunH. OnpeeneHue JUCKPETHOM CiIyyailHON BEJIMYMHBI.

BEJIMYHMHA, 3aKOH e¢ | 3akOH paclpeaesieHuss AUCKPETHOM ciyyailHOM BenuuuHbl. Ee umncnoBbie
pacrpeneneHust XapaKTEPUCTUKHU

KomMb6uHMpoBanHoe 3aHsATHE
Tema 13.5 Coneprxkanue ydeOHOT0 MaTepurana

3amaun MaTeMaTU4YECKOU

Bapuanvonnsiii paxn. Ilomuron wactor u rucrorpamma. CratncThdeckue

CTaTUCTHKH XapaKTEPUCTHKH Psijia HAOIFOIaeMbIX JJAHHBIX
KomOunupoBaHHoe 3aHsTHE
Tema 13.5 Coneprxanue yueOHOro MaTepuasa

3agaun  MaTeMaTUYECKOU
CTAaTUCTUKHU

Bapuauvonnsiii psan. Ilonmuron wactor u rucrorpamma. CraTucTUYecKUe
XapaKTEPUCTUKHU Psifia HAOF01aeMbIX TaHHBIX

KomOunupoBanHoe 3aHsATHE
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Tema 13.6
Cocrasiieaue T1aOiuL |
JTUarpamMM Ha MPaKTHKe

IIpodeccuoHanbHO-OpHEHTHPOBAHHOE co/iep:kaHue (conepxaHue
NPHUKJIATHOTO MOIYJIsI)

[lepBuynas o00paboTKa CTaTUCTHYECKMX JaHHBIX. ['paduueckoe wux
npezacraBieHre. HaxoxneHwe CcpegHHX —XapaKTePUCTHK, HAOII0AaeMbIX
TaHHBIX

HpaKTI/IHCCKOC 3aHATUC

Tema 13.6 IIpodeccnoHaIbHO-OPUEHTUPOBAHHOE coJepkaHue (copep:xkaHue 1
CocraBnenue TaOuUI W | MPUKJIATHOTO MOXYJISA)
arpamm Ha IIpaKTHKe [lepBuynas o00paboTKa CTaTUCTHYECKMX JaHHBIX. ['paduueckoe wux
npencraBieHre. HaxoxaeHue CpeIHuX XapaKTepUCTHK, HaOII01aeMbIX
JTAHHBIX
[IpakTuueckoe 3aHaTue
Tema 13.6 IIpodeccuonajibHO-OpHEHTHPOBAHHOE coJiep:KaHue (conep:kanue 1
CocraBnenue TabMUL U | NPUKJIAJIHOTO MOLYJIsI)
Jyarpamm Ha IpaKTHKe [lepBuynas o00paboTKa CTaTUCTHYECKMX JaHHBIX. ['paduueckoe ux
npencraBieHue. HaxoxaeHue CpelHUX XapaKTEpUCTUK, HaOJI01aeMbIX
JTAHHBIX
[IpakTnueckoe 3anaTue
Tema 13.6 IMpodeccnoHanbHO-OPUEHTUPOBAHHOE colepkaHue (conepxanue 1
CocraBnenue TabMUL U | NPUKJIAJIHOTO MOLYJIsI)
Jyarpamm Ha MpakTHKe IlepBuunas o00paboTka CTaTUCTMYECKUX JaHHBIX. ['papuueckoe ux
npeAcTaBieHue. HaxoxjaeHue CpeaHuX XapaKTePUCTUK, HaOII01aeMbIX
TAHHBIX
[IpakTnueckoe 3anaTue
Pa3nes 14. YpaBHeHHs 1 HepaBeHCTBa 24 K-01. OK
Tewma 14.1 Coneprxanne y4eOHOT0 MaTepuasa 1 (()) p -(())I’<-(()) 3 )
PaBHOCMIIBHOCTB PaBHOCWIIBHOCTE ypaBHeHHMII W HepaBeHCTB. OmnpeneneHnsa. OCHOBHBIE OK’-O 4 OK1-
YPaBHEHUM M HEPABEHCTB. | TEOPEMbl PaBHOCWIIBHBIX IMEPEX0JiaX B YpaBHEHUSX W HepaBeHCTBax. OO0mue 05 OI’<-06
OO1ue METOABI PEIIEHNsT | METO/IbI PEIICHUS] YPAaBHEHHI: MEPEeX0/] OT PaBEHCTBA (YHKIHUI K PaBEHCTBY (,)K-O7 ’
apryMEHTOB JUIsl MOHOTOHHBIX (DYHKIIMI, METOJ pa3joXKeHUs Ha MHOXKHUTENH, K 4.1,

METO/]I BBEJCHHUS HOBOM HepeMeHHOﬁ, (pYHKLII/IOHaJ'ILHO-Tpa(bI/I‘-IeCKI/Iﬁ METOA

66




KoMOuHMpoBaHHOE 3aHATHE

Tema 14.1
PaBHOCHIBHOCTH
YpaBHEHUH W HEPABEHCTB.
OO011e METOIbI pereHus

Conepkanue y4eOHOro MaTepHuaia

PaBHOCUNIBHOCTH ypaBHeHUM U HepaBeHCTB. OmpeneneHusi. OCHOBHbIC
TEOpEeMbl PaBHOCWIIbHBIX MEpexojiaXx B ypaBHEHUSX M HepaBeHcTBax. OOue
METO/Ibl PElICHUs] YPaBHEHHI: Mepexo]] OT paBeHCTBa (PYHKIIMI K PaBEHCTBY
apryMEHTOB JJIi MOHOTOHHBIX (YHKIUH, METOJI Pa3JIOKEHUSI HA MHOXKUTEIH,
METOJ BBEJICHHsI HOBOH MIEPEMEHHOM, (yHKIIMOHATBHO-TpapHUECKUl METOT

KoMOuHMpOBaHHOE 3aHATHE

Tema 14.1
PaBHOCHUIBHOCTD
yYpaBHEHUU U HEPaBEHCTB.
OO011e METOIBI peleHUs

Conepxkanue y4eOHOro MaTepuaia

PaBHOCMIIBHOCTH ypaBHeHMH U HepaBeHCTB. Omnpeznenenus. OCHOBHbIE
TEOpeMbl PAaBHOCHUJIBHBIX IE€pPEX0JaxX B YpPaBHEHUSX U HepaBeHcTBax. OOuue
METO/bI PELICHUs] YpaBHEHUN: Nepexo/l OT paBeHCTBA (QYHKIUN K PaBEHCTBY
apryMEHTOB JUIsl MOHOTOHHBIX (DYHKIMH, METOJ pa3jokKeHUs Ha MHOMXKHUTENH,
METOJ BBEJICHHsI HOBOW MIEPEMEHHOM, ()YHKIIMOHATIBHO-TPapHUIECKUIl METOT

KoMOuHMpOBaHHOE 3aHATHE

Tema 14.1
PaBHOCHIBHOCTB
YpaBHEHUI M HEpPaBEHCTB.
OO0111e MeTOBI pelIeHus

Conepkanue y4eOHOro MaTepHuaia

PaBHOCMIIBHOCTH ypaBHeHMH U HepaBeHCTB. Omnpeznenenus. OCHOBHbIE
TEeOopeMbl PAaBHOCUJIBHBIX ME€peXojaxX B YpaBHEHUSX M HepaBeHcTBax. OOmue
METO/bI PElIeHUs] YpaBHEHUN: Nepexo/l OT paBeHCTBA (QYHKIMHA K paBEeHCTBY
apryMEHTOB JJI1 MOHOTOHHBIX (YHKIUI, METOJl Pa3JIOKEHUsI HA MHOXUTEIH,
METO/I BBEJICHUSI HOBOM MepeMeHHON, QyHKIIMOHAIbHO-TpapuuecKuil MeTo]

KomOunupoBanHoe 3aHsTHE

Tema 14.2 Coneprxanue yueOHOro MaTepuasa
I'paduueckuit MeToa | O6mue MeTOobl pelieHHs HepaBEHCTB: Mepexo]l OT CpaBHEHHs 3HAUYEeHUM
peleHus YPaBHEHMH, | GYHKIMN K CPAaBHEHMIO 3HAYEHHUH apryMEHTOB JUIsI MOHOTOHHBIX (DYHKITHIA,
HEPaBEHCTB METOJl HMHTEpBAIOB, (QYHKIHMOHAIbHO-Tpadudyeckuil meron. ['paduueckuit
METO/I PeLIeHUs] YpaBHEHUI 1 HEPaBEHCTB
KomOunupoBanHoe 3aHsTHE
Tema 14.2 Coneprxanue yueOHOro MaTepuasa

OOme MeTonbl pelIeHHsT HEPAaBEHCTB: IMEPEeX0]] OT CpPaBHEHMS 3HAUCHHM
(GYHKIMH K CpaBHEHMIO 3HAYEHHUH apryMEHTOB JUIsI MOHOTOHHBIX (DYHKITHIA,
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I'papuueckuit METO]

METOJ HMHTEpBaJIOB, (QyHKUMOHANbHO-rpaduyeckuil meron. I 'paduueckuii

pereHus YPaBHEHHIA, | METO/I PELICHNUS YPAaBHEHUI U HEPABEHCTB
HEPaBEHCTB KomOunupoBanHoe 3aHsTHe
Tema 14.2 Coneprxkanue ydeOHOT0 MaTepurasia
['paduyeckuit MeToJ | O6mue MeToAbl pEeHIeHHs] HEPaBeHCTB: MEPEeXOoJl OT CpaBHEHUS 3HAUYECHUN
pelieHus YPaBHEHMH, | GYHKIMHA K CPAaBHCHHIO 3HAYCHHU apryMEHTOB JJISi MOHOTOHHBIX ()YHKIIWH,
HEPABEHCTB METOJ HMHTEPBAJIOB, (QyHKUMOHANbHO-rpaduyeckuii meron. I 'paduueckuii
METOJ PEeIICHHsI YPAaBHEHHI U HEPABEHCTB
KoMOuHMpOBaHHOE 3aHATHE
Tema 14.2 Copep:xanue yueOHOro MaTepuana
I'paduueckuit MeToJ | O0mue MeToAbl pelIeHHs HEePaBeHCTB: IMEpPexXo] OT CpPaBHEHUs 3HAYCHUN
pelieHus YPaBHEHMH, | GYHKIUHA K CPAaBHCHHIO 3HAYCHHUU apryMEHTOB JUIsi MOHOTOHHBIX (DYHKITHIA,
HEPABEHCTB METOJ HMHTEPBAJIOB, (QyHKIMOHANBbHO-rpaduyeckuii meron. I 'paduueckuii
METOJ PEeIICHHsI YPaBHEHHI U HEPABEHCTB
KoMOuHMpOBaHHOE 3aHATHE
Tewma 14.3 Copep:xanue yueOHOro MaTepuana

VYpaBHEHUS U HEPABEHCTBA
C MOJyJIeM

OnpeﬂeneHHe MOAOYIJIA. PaCKpLITI/Ie MOAYJIAA IO OIPCACIICHUIO. HpOCT@ﬁH.IHG
YpaBHCHHA U HEPABCHCTBA C MOIYJICM. HpI/IMeHeHI/IC PaBHOCHUJIBHBIX
MEPEX0a0B B OMMPECACIICHHBIX THUIIAX ypaBHCHI/IfI M HCPABCHCTB C MOAYJIEM

KOM6I/IHI/IpOBaHH06 3aHATHUC

Tema 14.3

VYpaBHEHHs U HEPABEHCTBA
¢ moayiem Tema 14.3
VYpaBHEHMS U HEpaBEHCTBA
C MOJyJIEM

Coneprxanne ydeOHOT0o MaTepuana

Omnpenenenue moayins. Packpeitrie momynst mo omnpezaenenuto. [Ipocreiimume
YpaBHCHUA W HCEPABCHCTBA C MOAYJIEM. HpI/IMeHeHI/Ie PaBHOCHUJIIBHBIX
MEePEX0I0B B ONPEJICICHHBIX TUIIaX YPABHEHHUI U HEPABEHCTB C MOJIYJIEM

KOM6I/IHI/Ip0BaHHOe 3aHATHC

Tema 14.3
VYpaBHEHHS U HEPABEHCTBA
¢ MOZyJIEM

Conepxkanue y4eOHOro MaTepHaia

Onpenenenne mMoxyJida. PackpeiThie Moayisi o ompeaeneHuto. IIpocreimmue
YpaBHCHUA W HCEPABCHCTBA C MOAYJIEM. HpI/IMeHeHI/Ie PaBHOCUJIIBHBIX
MEPEX0 0B B OMMPCACIICHHBIX THUIIAX ypaBHeHI/Iﬁ N HEPABCHCTB C MOAYJIEM

KOM6I/IHI/IpOBaHHOe 3aHATHC
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Tema 14.3
VYpaBHEHHs U HEPABEHCTBA

Copepxanne yaeOHOT0 MaTepuana

Omnpenenenue moayins. Packpeitie monyns no omnpezaenenuto. [Ipocreiimue

C MOJyJIeM ypaBHEHUsI W HEpPaBEHCTBA C MoAyJieM. lIpumeHeHue paBHOCHIBHBIX
MIEPEX0/I0B B ONPEICICHHBIX TUIIAX YPAaBHEHHUI U HEPABEHCTB C MOJTyJIEM
Komb6unupoBanHoe 3ansrue

Tema 14.4 Coneprxkanue ydeOHOT0 MaTepurasia

VYpaBHEHMs U HEPABEHCTBA
C ImapameTpaMu

3HakoMCTBO ¢ mapameTpoM. llpocreiiliue ypaBHEHHS M HEPABEHCTBA C
rapamMeTpoM

KoMOuHMpOBaHHOE 3aHATHE

Tema 14.4
YpaBHEHHs 1 HEPABCHCTBA
C IapaMeTpaMu

Copep:xanue yueOHOro MaTepuana

3HakoMcTBO C mapameTpoMm. [Ipocrelilne ypaBHEHHsI W HEpPaBEHCTBA C
rapameTpom

KoMOuHMpOBaHHOE 3aHATHE

Tema 14.5

CocraBiieHHEe U pelICHUE
po(heCCHOHANIBHBIX 3aj1au
C MIOMOIIBIO YPaBHEHHH

IIpodeccuonajibHO-OpHEeHTHPOBAHHOE coJiep:KaHue (copep:kanue
NPUKJIATHOTO MOIYJIs)

Pemenue TeKCTOBBIX 3a71a4 HpO(bCCCI/IOHaJ'ILHOl"O COACPIKaHU

HpaKTI/I‘leCKI/IC 3aHATUA

Tema 14.5

CocraBneHue u peuieHue
MpoPECCHOHAIBHBIX 3aJ1a4
C IIOMOIIBIO YPaBHEHUU

IIpodeccuonanbHO-OpHeHTHPOBAHHOE co/iep;kaHue (conepxxanue
NPHUKJIATHOT0 MOLYJIs)

Pemienue TekcTOBBIX 3aa4 IPOPECCUOHATBHOIO COACPIKAHUS

HpaKTI/I‘leCKI/IC 3aHATUA

Tewma 14.5

CocraBneHue u peuieHue
MpoPECCHOHAIBHBIX 3aJ1a4
C IOMOIIBIO YPaBHEHUU

IIpodeccnonanbHO-OPHEHTHPOBAHHOE cofiepKaHue (conep:xanue
NPHUKJIATHOT0 MOLYJIs)

Pemienune TekcTOBBIX 3aa4 IPOPECCUOHATBHOIO COACPIKAHUS

[IpakTrueckue 3aHATHS

Tema 14.5

CocraBneHue u peuieHHUE
npodecCHOHATIBHBIX 3a]au
C IIOMOIIBIO YPaBHEHUU

IIpodeccnonanbHO-OpHEHTHPOBAHHOE cojiepKaHue (conep:xanue
NPHUKJIATHOTO MOAYJISA)

Pelenne TeKCTOBBIX 3a7a4 HpO(beCCI/IOHaJ'ILHOPO COACPIKaHUA

[IpakTrueckue 3aHATHS

Tema 14.5

IIpo¢deccnona/IbHO-OPHEHTHPOBAHHOE coJep:KaHue (conepkanue
NPHUKJIATHOTO0 MOLYJIs1)
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CocraBneHue u peLieHHUe

Perienue TekCTOBBIX 337124 POPECCUOHATBHOTO COACPIKAHUS

npodeCcCHOHATBHBIX 3a]a4
C IOMOIIBIO YPaBHEHUU

[IpakTrueckue 3aHATHS

Tema 14.5 IIpodeccnonabHO-OPUEHTHPOBAHHOE coJepkaHue (conepxanue 1 1
CocraBieHue W pEIICHUE | MPUKJIATAHOTO MOMYJIs1)
npodeccHoHaNbHBIX 3alau | PemeHne TeKCTOBBIX 3324 MPOPECCHOHATBHOTO COCPIKAHHS
C IIOMOILBIO YPABHEHUN [IpakTuueckue 3aHATHS
Tema 14.5 IIpo¢eccuoHa/IbHO-OPHEHTHPOBAHHOE coJep:KaHue (conep:xanue 1 1
CocraBieHre W peUICHHE | NPUKJIAJIHOTO MOLYJIsI)
npodeccuoHaNbHBIX 3ajau | PelmeHne TeKCTOBBIX 3a1a4 MPOPECCHOHATBHOTO COCPIKAHHSI
C TIOMOILBIO YPABHEHUN [IpakTudeckue 3aHATHS
Tewma 14.5 IIpodeccnoHaIbHO-OPUEHTUPOBAHHOE coJepkaHue (comepxanue 1 1
CocraBieHre W peluleHHE | NPUKJIAJIHOTO MOLYJIsl)
npodecCHOHANBHBIX 3a/1au | PerieHne TeKCTOBBIX 33124 MPO()ECCHOHATBHOTO COICPIKAHMUS
C IOMOIIBIO YPaBHEHUU [IpakTrueckue 3aHATHS
Tema 14.6 Copep:xanue yueOHOT0o MaTepuana 1
Pemenue 3aga4. | OOmMe MeToIbl pelleHUs] ypaBHEHUH. Y PaBHEHUS U HEPABEHCTBA C MOJyJIeM
VYpaBHEHHS U HEPABEHCTBA | U C MapaMeTpaMu
[IpakTnueckoe 3anaTne
Tema 14.6 Coneprxanue yueOHOro MaTepuaa 1
Pewenne 3aga4. | OOmire MEeTOo/bl pelleH!s] ypaBHEHNUN. Y paBHEHHSI U HEPABEHCTBA C MOJyJIEM
VYpaBHEHUS U HEPABEHCTBA | U C MapaMeTpaMu
[IpakTrueckoe 3aHsATHE
Koncyapranumn 10
IIpomexyTounas arrecTanus (JK3aMeH) 4
Bcero: | 280 56
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3. YciaoBus peaju3anuu NporpaMMbl 0011e00pa3oBaTe/IbHOM JUCHUIIJINHbBI

3.1. Jlns peanu3anuu NporpaMMbl JUCHUIIMHBI TO/LKHBI OBITH MPELyCMOTPEHbI
cJieylne cnennuajibHble MOMeIleHNs :

Jl1s1 peanuzaiiuy NporpaMMbl JUCITUTIIMHBI PETyCMOTPEHBI CIIEAYIOIINE CIICIIHATbHBIC
OMeIIeHUs: YueOHbIN KaOuHET «MaTeMaTuKn.

Kabuner «MaremaTukuy», OCHaIIEHHBIA B COOTBETCTBUH C 1. 6.1.2.1 oOpazoBaTenbHOM
nporpaMmsl 1o crnenranbHocT 15.02.19 CBapouHoe npon3BOACTBO.

3.2. UndpopManmoHHOe o0ecneyeHue 00yueHust

1. [Inst peanuzanuu nporpaMmbl OMOIHOTedHBINH (HOHA 00pa30BaTEIbHON OpraHU3aIIH
MUMEET NIeYaTHbIE U/WIN 3JIEKTPOHHBIE 00pa30BaTelbHble U UHPOPMALIMOHHBIE PECYPCHI,
PEKOMEHI0BaHHbBIE JIsl UCIIOJIb30BaHUS B 00pa30BaTeIbLHOM IIpoliecce, He cTapiie S JIeT
C MOMEHTA U3JaHusl.

OCHOBHBIE UICTOYHUKH:

1. Marematuka: yyeOHUK JUIsl CTY[. YUpEKAeHul cpen. npod. oopazoBanusM.N.
bammvakoB M.:U3narensckuit neHTp «Akanemus», 2019.

2. Maremaruka. 3aJauHuK: y4e0. mocooue sl CTyI. YIpeKIASHUMN cpel. Ipod.
oOpa3oBaHuUs M.U. bammakoB M.:M3naTtenbCckuil HEHTP «AKaaeMus»,
2018.

JlonoTHUTENbHBIE HCTOUYHHKHU:

1. AnreGpa u Hayana maremaTuueckoro aHanusa. 10 kinacc Mopakosuu A.T'.
Muemosuna, 2020

2. Anrebpa u Hauana MmatemaTHueckoro aHanusa. 11 kmacc Mopakosua A.T.
Mmuemo3suna, 2020

DJIEKTPOHHbBIC U3/IaHUS

1. Beepoccutickue nateprer-omumnuanel. - URL: https://online-olympiad.ru /
(mata obpamenus: 12.07.2022). - TekcT: 27E€KTPOHHBIH.

2. Ennnas xomnexkumst 1mdpoBeix oOpa3zoBarenbHbIX pecypcoB. - URL:
http://school-collection.edu.ru (mata oOpamenus: 08.07.2022). - Tekct:
3JIEKTPOHHBIN.

3. Nudopmarnmonnas cuctema «EnuHOE OKHO TOCTYTA K 00pa30BaTEIbHBIM

pecypcamy». - URL: http://window.edu.ru/ (mara obopamenus: 02.07.2022). - Tekcr:
3JIEKTPOHHBIN.
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4. Hayunas snekrponnas o6uodauoreka (HOB). - URL.: http://www.elibrary.ru
(mata obOpamenus: 12.07.2022). - TekcT: 3ME€KTPOHHBIN.

5. OTkpoIThIN KOUTEIK. MaTemaruka. - URL: https://mathematics.ru / (nata
obOpamenus: 08.06.2022). - TekcT: 2JIEKTPOHHBIMN.

6. [ToBTOopum matematuky. - URL: http://www.mathteachers.narod.ru / (nara
obpamenus: 12.07.2022). - TekcT: 2JIeKTPOHHBIMN.

7. CrpaBOYHMK M0 MaTEMATUKE JUIsl IIKOJBbHUKOB. - URL:
https://www.resolventa.ru/demo/demomath.htm / (nata oopamenus: 12.07.2022). -
TeKCT: JIIEKTPOHHBIN.

8. Cpennsiss MaTeMaTuyeckast HHTepHeT mkoia. - URL:
http://www.bymath.net/ (mara oOpamenus: 12.07.2022). - TeKCT: 3ACKTPOHHBIH.

9.DenepanbHbIl OpTal «Poccuiickoe oOpazoBaHue. -

URL: http://www.edu.ru/ (mara obpamienus: 02.07.2022). - TekcT: 3JIeKTPOHHBI.
®denepanbHbIi HEHTP UH()OPMAIMOHHO-00pa3oBaTelibHbIX pecypcoB. - URL:
http://fcior.edu.ru / (mara o6pamenus: 01.07.2022). - Tekct: 3neKTPOHHBIN
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4. KOHTPOJIb 1 OLIEHKA Pe3yJIbTATOB OCBOEHMSI 0011e00pa30oBaTeIbHOM

KoHTpo/ib U oueHka pe3ysbTaTOB OCBOCHHS OOIICOOPA30BATEIHHOM TUCITUTIITUHBI

pacKpbIBalOTCST  4epe3

AUCHUIITIMHAPHBIC

AUCHUIIJINHbBI

pe3yIbTaThl,

HaIIpaBJICHHBIC

Ha

dbopmupoBaHre 00X M MPOodecCHOHATBHBIX KOMIIETCHIIMHA MO pa3fesiaM U TeMam
coJiepKaHusl yueOHOro MaTepuarna.

7.12,7.13,7.14, 7.15, 7.16
P 8, Temsr 8.1, 8.2, 8.3, 8.4, 85

Oo6masi/npodeccuoHanbHast Pa3znen/Tema Tun oueHoOYHBIX
KOMIIeTEeHIIUsI MepONnpHUsITHS
OK 01. Beibupats criocoObt P 1, Tema 1.1, 1.2, 1.3 IT-o/ct, 1.4, 1.5 TectupoBanue
pelLIeHns 3a1a4 P2, Temsr 2.1, 2.2,2.3,2.4,2.5 [1-o/c Y CTHBII opoc
poQeccuoHaNnbHOM P'3, Temsr 3.1, 3.2, 3.3 [I-0/c MaremaTnueckuii
HEATETBHOCTH P4, Temsi 4.1,4.2,4.3,4.4,4.5,4.6,4.7 WKTAHT
[T-o/c, 4.8, 4.9, 4.10
NPUMEHHUTEITBHO P 5, Tems5.1,52 WuuBuyanbHas
K Pa3IMYHBIM KOHTEKCTaM P 6, Temn 6.1,62, 63,64, 6.5, 6.6, CaMOCTOSITeIIbHAS
6.7 TI-0/c, 6.8, 6.9, 6.10 TI-o/c pabota
P7,Temsr 7.1,7.2,7.3,7.4,7.5,7.6, IIpencrasnenue
7.7 I1-0/c,7.8,7.9, 7.10 I1-o/c, 7.11, pe3yIbTATOB

MPAKTUYECKHUX padoT
3amuTa TBOPUYECKHUX

P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5
P9, Temr1 9.1,9.2,9.3,94
P 10, Temsr 10.1, 10.2, 10.3

P9, Temr1 9.1,9.2,9.3,94 pabor

P 10, Temsr 10.1, 10.2, 10.3 3amura

P11, Temsr 11.1,11.2, 11.3 IT-o/c, MHMBH/LyaIbHBIX

11.4,11.5,11.6 IT-o/c HPOEKTOB

P12, Temsr 12.1,12.2,12.3 KoHTponbHas paGoTa

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

13.5 I1-o0/c, 13.6

P 14, Temst 14.1, 14.2, 14.3, 14.4, R

14.5 T-o/c, 14.6 St
OK 02. Ucnonn3oBath P1,Temal.1,1.2,1.31I-0/c,1.4,15 TectupoBanue
COBpPEMEHHBIE CPEJICTBA P2, Temsr 2.1,2.2,2.3,2.4,2.511-0/c | Ycrablit onpoc
MOWCKa, aHaINu3a U P'3, Temsr 3.1, 3.2, 3.3 IT-o/c MaremaTHueckuil
HHTepTpeTaLIH P4, Temn1 4.1,4.2,4.3,4.4,4.5,4.6,4.7 MKTAHT

IT-o/c, 4.8, 4.9, 4.10
uH(pOpMAaIHH, U P 5, Tembi 5.1, 5.2 WHuBw Iy aTbHas
uH(pOpMaIIMOHHBIE P 6, Tembi 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, CaMOCTOSITENIbHAs
TCXHOJIOTHH LT 6.7 I1-o/c, 6.8, 6.9, 6.10 I1-o/c padora
BBITIOJTHCHHMS 3a/1a1 P7,Temsr 7.1,7.2,7.3,7.4,7.5,7.6, IIpescraBieHne
npoQeccHoHabHOI 7.7 T-0/c,7.8,7.9, 7.10 I-o/c, 7.11, pe3yIIbTaToB
JIeATEIIbHOCTH 7.12,7.13,7.14,7.15, 7.16 MPaKTUYECKUX padboT

3anmTa TBOPYECKUX
pabot

! MpogpeccuoHanbHoe-opueHMuUpPo8aHHoe codepraHue
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PA3JINYHBIX JKU3HCHHBIX

7.12,7.13,7.14,7.15, 7.16

P11, Temsr 11.1,11.2, 11.3 IT-o/c, 3amuTa

11.4,11.5, 11.6 IT-o/c WH/IUBUTY aTbHBIX

P 12, Temsr 12.1, 12.2, 12.3 1POCKTOB

P 13, Temsr 13.1, 13.2,13.3, 13 .4, KoHTpoubHas paGora

13.5 I1-o0/c, 13.6 BEIHOTHEHNE

P 14, Temnr 14.1, 14.2, 14.3, 14 .4, 5K3aMEHALHOHHDIX

14.5 I1-o/c, 14.6 saaHmi
OK 03. ITnanuposats u P 1, Tema 1.1, 1.2, 1.3 II-0/c?, 1.4, 1.5 TectupoBanue
peammsoskiBathk coberBennoe | P2, Temer 2.1,2.2,2.3,2.4,2.511-0/c | Ycrapiit onpoc
poeCCHOHANBHOE U P'3, Tempi 3.1, 3.2, 3.3 [I-o/c MaremaTnueckuii
IHMHOCTHOE PA3BHTHE P4, Temb14.1,4.2,4.3,4.4,4.5,4.6,4.7 JKTAHT

’ IT-o/c, 4.8, 4.9, 4.10

IpeIPHHAMATEIBCKY O P S, Temp 5.1, 5.2 WuauBuyanbHas
JEATENBLHOCTD B P 6, Temp1 6.1, 62, 6.3, 6.4, 6.5, 6.6, CaMOCTOATENbHAs
npogeccnonanbHol chepe, | 6.7 [1-o0/c, 6.8, 6.9, 6.10 TT-o/c pabota
WCIIOJIL30BaTh 3HAHUS 110 P7, Temsr 7.1,7.2,7.3,7.4,7.5, 7.6, [Ipencrasnenue
(mHancoBoii rpamotHoCTH B | 7.7 TT-0/c,7.8,7.9, 7.10 T-0/c, 7.11, Pe3yJIBTATOB

NPaKTUYECKUX paboT

7.12,7.13,7.14,7.15,7.16

P 8, Temn! 8.1, 8.2, 8.3, 8.4, 8.5
P9, Temst 9.1,9.2,9.3,9.4

P 10, Temsr 10.1, 10.2, 10.3

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

P12, Temsr 12.1,12.2,12.3

CUTyalHsIX P 8, Temmn! 8.1, 8.2, 8.3, 8.4, 8.5 3ammra TBOPYECKUX
P9, Temr1 9.1,9.2,9.3,94 pabor
P 10, Temsr 10.1, 10.2, 10.3 3amura
P11, Temsr 11.1,11.2, 11.3 IT-o/c, VMHIUBUIYaNbHBIX
11.4,11.5,11.6 IT-o/c HPOEKTOB
P12, Temsr 12.1,12.2,12.3 KoHTpobHas paboTa
P 13, Temnr 13.1, 13.2, 13.3, 13 .4, BEIIOIHCHIE
13.5TI-o/c, 13.6 JK3aMEHAIlMOHHBIX
P 14, Temnr 14.1, 14.2, 14.3, 14 .4, .
14.5 T-o/c, 14.6 SaH
OK 04. 3ddextuHO P 1, Tema 1.1, 1.2, 1.3 T-0/c® 1.4,1.5 TectupoBanue
B3aMMOJEHCTBOBATE U P2, Tembr 2.1,2.2,2.3,2.4,2.5 II-o/c YcTHBIN 0npoc
paboTaTh B KOJUIEKTUBE U P'3, Temni 3.1, 3.2, 3.3 [I-o/c Maremarudeckuii
KOMaHe P4, Temp1 4.1,4.2,4.3,4.4,4.5,4.6,4.7 MKTAHT
IT-o/c, 4.8, 4.9, 4.10
P 5, Temsr 5.1, 5.2 NnpneunyatbHas
P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, CaMOCTOATCIIbHAM
6.7 TI-0/c, 6.8, 6.9, 6.10 I-o/C pabora
P7,Temst 7.1,7.2,7.3,7.4,7.5,7.6, IIpencraBneHne
7.7 1-0/¢,7.8,7.9, 7.10 IT-o/c, 7.11, pe3yapTaToOB

NpaKTHYECKUX padoT
3amuTa TBOPUECKUX
pabort

3amura

WHIUBHTy aJIbHBIX
MIPOEKTOB
KonTponbnas pabora

2 [IpogheccuoHanbHoe-0puUeHMUPOBAHHOE CoOepHaHuUe
3 MpoheccuoHanbHoe-0puUEHMUPOBAHHOE COOEPHaHUE
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P 13, Temnr 13.1, 13.2, 13.3, 13 .4, Brinmonnenue
13.5 I1-o0/c, 13.6 SK3aMEHAIIMOHHBIX
P 14, Temnr 14.1, 14.2, 14.3, 14 .4, 3ajaHni
14.5 I1-o/c, 14.6
OK 05. OcyuiecTBasTh P1,Temal.1,1.2,1.31II-0/c,1.4,15 TectupoBanue
YCTHYIO ¥ IIHCHMECHHYIO P2, Temnr 2.1,2.2,2.3,2.4,2.5I1-0/c VCTHBIH 0mpoc
KOMMYHHUKALHIO HA P 3, Temsr 3.1,3.2,3.3 I-o/c MareMaTHueCKuit
FOCYAapCTBEHHOM SI3BIKE P4, Temb1 4.1,4.2,4.3,4.4,4.5,4.6,4.7 WKTAHT
N IT-o/c, 4.8, 4.9, 4.10
Poccuiickoit denepanniu ¢ P 5, Temst 5.1, 5.2 NunuBunyanpHas
y4eTOM 0COOeHHOCTEeH P 6, Temsi 6.1,6.2, 6.3, 6.4, 6.5, 6.6, CaMOCTOSITCIIbHAS
COLMANBHOTO M KYJIBTYPHOTO | 6 7 [[-o0/c, 6.8, 6.9, 6.10 TT-0/C pabota
KOHTEKCTa P7,Tems 7.1,7.2,7.3,7.4,7.5,7.6, IIpescraBneHne
7.7 I1-0/c,7.8,7.9, 7.10 IT-o/c, 7.11, pe3yapTaToB

7.12,7.13,7.14,7.15, 7.16
P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5

MPAKTUYECKHUX paboT
3amuTa TBOPUYECKHUX

P9, Temr1 9.1,9.2,9.3,94 paGoT
P 10, TeMbl 101, 102, 10.3 3ammura
P 11, Temst 11.1, 11.2, 11.3 TT-o/c, —
114,115, 11.6 TI-ofc npocicron
P12, Temsr 12.1,12.2, 12.3 KoHTponbHas paGota
P 13, Temnr 13.1, 13.2, 13.3, 13,4, B
BITIOJTHEHHE
13.5TI-o/c, 13.6 9K3aMEHAIlMOHHBIX
P 14, Temnr 14.1, 14.2, 14.3, 14 .4, . H
14.5 T-o/c, 14.6 Sasamt
OK 06. IIposBnsaTh P1,Temal.1,1.2,1.31I-0/c,1.4,15 TectupoBaHue
IPakIaHCKO- P 6, Tems1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, VcTHBIi ompoc
MATPUOTHIECKYIO TIO3UIIHIO, 6.7 I1-o/c, 6.8, 6.9, 6.10 IT-o/C MaremaTudeckuii
JIEMOHCTPHPOBATH P7,Tems 7.1,7.2,7.3,7.4,7.5,7.6, JUKTAHT
OCO3HAHHOE MMOBEICHNE HA 7.71-0/c,7.8,7.9, 7.10 IT-o/c, 7.11, VHanBUyanbHas
7.12,7.13,7.14, 7.15, 7.16
OCHOBE TPAJIULHOHHBIX CaMOCTOSITeNbHAs
OOILICICTOBCYCCKIX P &, Temsr 8.1, 8.2, 8.3, 8.4, 8.5 a6oTa
HHEHEIo] P 14, Temsr 14.1, 14.2, 14.3, 14.4, Ir)[
IIEHHOCTEi!, B TOM 4HuCIIe C 145 TT-ofc, 14.6 pelcTaBIeHne
y4ETOM FapMOHH3ALUN pe3yIbTaToB

MEXXHAITMOHAJIbHBIX 1

MPAKTUYECKUX paboT

MEXPEITUTHO3HBIX 3amuTa TBOPUYECKHX

OTHOUIEHHUH, TPUMEHATD pabot

CTaHJaPThHI 3ammra

AHTUKOPPYIMILIUOHHOTO WHIUBUIYaIbHBIX

MTOBEJICHUS MPOEKTOB
KonTponbnas pabota
Brinonnenue
9K3aMEHAIIMOHHBIX
3aJaHui

OK 07. CopeticTBOBaThL P1,Temal.1,1.2,1.31I-0/c,1.4,15 TectupoBanue

COXPAHEHUIO OKPYXKaroIEen
Cpefibl, pecypcocOepeKeHHIO,

P2, Temnr 2.1,2.2,2.3,2.4,2.511-0/c
P 3, Temsr 3.1, 3.2, 3.3 I1-o/c

YcTHBII onpoc
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NPUMEHSTH 3HaHUS 00
U3MEHEHHUHU KJIMMaTa,
IIPUHLIUIIBI OEPEKITUBOTO
MIPOU3BOJICTBA, 3P PEKTUBHO
JIIEUCTBOBATE B
Ype3BhIYAITHBIX CUTYAIUSIX

P4, Temb14.1,4.2,4.3,4.4,4.5,4.6,4.7
IT-o/c, 4.8, 4.9, 4.10

P 5, Temrr 5.1, 5.2

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

P7, Temn 7.1,7.2,7.3,7.4,7.5,7.6,
7.7 I1-0/c,7.8,7.9, 7.10 IT-o/c, 7.11,
7.12,7.13,7.14,7.15, 7.16

P 8, Tems! 8.1, 8.2, 8.3, 8.4, 8.5

P9, Temr1 9.1,9.2,9.3,94

P 10, Temnr 10.1, 10.2, 10.3

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

P12, Temsr 12.1,12.2, 12.3

P 13, Temsr 13.1, 13.2, 13.3, 13 .4,
13.5 IT-o/c, 13.6

P 14, Temsr 14.1, 14.2, 14.3, 14 .4,
14.5 I1-o/c, 14.6

MaremaTtuuecKkuii
JUKTaHT
NunuBunyanpHas
CaMOCTOSATCIbLHAS
pabora
[IpencraBnenue
pe3yJIbTaTOB
MPaKTUYECKUX padoT
3amuTa TBOPUYECKUX
pabot

3amuTa
WHUBUTyATbHBIX
MPOEKTOB
KontposbHas padota
Brimonnenue
9K3aMEHAIIMOHHBIX
3aJlaHUN

[1IK 4.1 OcymiecTBasTh
TEKyIllee U IePCIEKTUBHOE
MJIaHUPOBAHUE
MIPOM3BOJICTBEHHBIX padoT

P 1, Tema 1.3 IT-o/C

P 2, Tema 2.5 I1-o/c

P 3, Tema 3.3 I1-o/c

P 4, Tema 4.7 I1-o/c

P 6, Temnl 6.7 I1-0/c6, 6.10 IT-o/cC
P 7, Temnr 7.7 I1-o/c, 7.10 IT-o/c,
P11, Temsr 11.3 IT-o/c, 11.6 IT-o/c
P 13, Temsr 13.5 I1-o/c

P 14, 14.5 IT-o/c

VYerHbll onpoc
OpoHTaTBHBIN
KOHTPOJIb
NunuBuyanbHbIi
KOHTPOJIb

AHanu3 myOJIM4HOTO
BBICTYTUICHUS
IIpakTrueckue
paboThI
Brimonxnenue
9K3aMEHAIIMOHHOTO
TecTa
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