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1. O0mas xapakTepuCcTHKA NPUMEPHOI padoyeil MporpaMmbl
001eo0pa3oBaTe/IbHOM JUCUUILIMHBI «MaTemaTuka»

1.1. MecTO0 TMCUMILUIMHBI B CTPYKType OCHOBHOI mpodeccuoHaIbLHOI
o0pa3oBaTeIbHOI MPOrPAMMBI:

ObmeoOpa3oBaTenbHas AUCHUIUIMHA «MarteMaTuka» SIBISETCA 00s3aTeIbHOU
4acThl0 00MIe00pa3oBaTENLHOTO IMKIA O0pa3oBaTENbHOW MPOTpaMMbl B
cootBeTrctB ¢ @®I'OC 1o mnpodeccun 1o mpodeccurt  CpeaHero
npodeccuonaibHOro oopazoanus o [NITKPC
15.01.05 Ceapmuk (py4HOW M YACTUYHO MEXAaHM3UPOBAHHOW CBAapKHU
(HaTUTaBKHM))

Kanudukamus: cBapimk

1.2. He.]'ll/l ! IVIAHUPYEMBIEC PE3YJIbTAaThl OCBOCHUS NUCIHTUIIJITUHBI:

1.2.1. leab (uCUUMIUHBI

Conepxanue MIPOTrpaMMBbl o011eo0pa3zoBaTeIbHOM JACITUTIIAHBI
«Marematrika» HampaBlI€HO Ha JOCTHXKEHUE pe3yJbTaTOB €€ U3Y4YCHUs B
coorBeTrcTBUM ¢ TpedboBanusamu PI'OC COO c¢ ydetom mnpodeccruoHamIbHON
HanpasieHHoctd PI'OC CIIO.

1.2.2. Ilnanupyemble pe3yJbTaTbl OCBOCHHUHA  001Ie00pa3oBaTeJIbHOM
aucUIJIMHBI B c00TBeTCTBHH ¢ PI'OC CIIO n Ha ocHoBe PI'OC COO
Oco0oe 3HaueHne TUCHUIUIMHA uMeeT npu popmupoBanuu u pazsutuu OK u
I1K.
OO0ue KOMIeTEHUMH
e OK 0l. BriOupate cmocoObl pemieHus 3agad  NpodhecCHOHATbHON
JESATENBHOCTA IPUMEHUTEIBHO K Pa3IMYHBIM KOHTEKCTaM .
e OK 02. Hcnonp3oBarb COBPEMEHHBIE CpEICTBA IIOMCKA, aHalIM3a U
UHTepIpeTauun uHOpMalud, W HHOOPMALMOHHBIE TEXHOJOTMM IS
BBITIOJTHEHUSI 33/1a4 NPOPECCUOHATBHON AESITENEHOCTH .
e OK 03. [InanupoBaTh U peain30BbIBaTh COOCTBEHHOE MPO(ECCUOHATBHOE U
JUYHOCTHOE  pa3BUTHE,  NPEANPUHUMATEIbCKYIO  JAESITEIbHOCTb
npoecCUOHANBHOW  cdepe, HCIOJIb30BaTh 3HaHUS 1O (UHAHCOBOM
I'PaMOTHOCTH B Pa3JIMYHBIX KU3HEHHBIX CUTYaLHSX .
e OK 04. DddexkTnBHO B3aUMOACUCTBOBaTH W pPabOTaTh B KOJUICKTUBE U
KOMaHJIE .



OK 05. OcymectBisaTe yCTHYHO M IIMCBMEHHYIO KOMMYHHKALHIO Ha
rocyJapCcTBEHHOM si3bike Poccuiickoil depepalunn ¢ y4eToM OCOOEHHOCTEM
COLIMAJIBHOTO U KYJIbTYPHOI'O KOHTEKCTA .

OK.06. [IposiBasTH Ipa’KJaHCKO-aTPHOTUYECKYIO NO3ULHIO,
JEMOHCTPUPOBATh OCO3HAHHOE IIOBEJECHUE HA OCHOBE TPAAUIIMOHHBIX
oOLIEYeIOBEYECKUX LEHHOCTEH, B TOM 4YHUCJIE C YYETOM TrapMOHHU3aluU
MEXHAMOHAIBHBIX U MEXPETUTHO3HBIX OTHOLIEHUH, IPUMEHATh CTaHAAPTHI
AHTUKOPPYIILMOHHOTO MOBEICHHUS .

OK 07. ConelicTBOBaTh  COXPAHEHUIO  OKpYKAlolled  Cpenpbl,
pecypcocOepeKeHrIo, TNPUMEHATh 3HaHUSA 00 M3MEHEHWM KJIIMMara,
NPUHIUIB  OEpeXIIMBOrO MPOU3BOJCTBA, A()PEKTUBHO JEHCTBOBATH B
Ype3BbIYAMHBIX CUTYaLIUAX.

IIpodeccuonanbHble KOMIETCHIMH

[IK 1. BmIMOAHATH MOATOTOBHUTENbHBIE PaOOTHl K MPOBEIACHUIO CBAPOYHBIX
pabor

[1K 2. [TpoBoauTh cBapKy (HAIIaBKy) pa3iUYHON CTETICHU CIOXKHOCTEH

[1IK 3. BeimonasaTh cOOPKY M MOATOTOBKY METAUNIMYECKUX KOHCTPYKIIUN IO
CBapKy

I[IK 4. BpmosHATE NpEeABAPUTENBHBIA COMYTCTBYIOIIUN MEKCIOMHBIX
IIPOTPEB METAIIA

e [IK 5. ITpou3BoANTH KOHTPOJIb CBAPOUHBIX COCTUHEHUM

Il1anupyemsie pe3yibTaThbl 00y4eHUs
KOMIIETEeHIIUH

Oo6mmue! JucuunInHapHbIe?
OK 01 BriOupats - TOTOBHOCTb K TpPYAY,-BJIaJeTh METOAAMHU 10KA3aTEIbCTB,
CIIOCOOBI PEIICHUS OCO3HaHHE LIEHHOCTH@JITOPUTMAMU PELICHUS 3a1a49; YMEHUE
3a1a4 MacTepCTBa, (bopMyIUpOBaTH ONpEAeICHNUS,
Npo(eCCUOHAIBHOW  [TpYJ0JIt00uE; AKCHOMBI M TEOPEMBI, IPUMEHSATD UX,
NeATENBHOCTH - TOTOBHOCTH K aKTUBHOMIIPOBOJUTH JTOKA3aTEIIbHbBIE
IPUMEHUTEIBHO NEeATENBHOCTH [pacCy’KJIEHU B XOJI€ PELICHUS 3a/aY;
K pa3JIM4YHbIM TEXHOJOTUYECKON U~ YMETh ONEpUPOBATh MOHITHIMMU:
KOHTEKCTaM COLMAJIbHOM CTENEeHb YMCIIa, JJIOrapu(M 4YHCia;

HaIIPaBJICHHOCTH, YMEHHUE BBINOJHATD BHIYUCIICHHUE

1 YKa3bIBalOTCS INYHOCTHBIE U MeTanpeaMeTHble pe3yabTaThl U3 PI'OC COO (B nocseiHelN peJaKLUKU OT
12.08.2022) B oTrs1arosibHOM dopMe, popMupyeMble 06111e06pa3oBaTeNbHON AUCLUILIMHON

Z lucuUIJIMHapHble (IpegMeTHbIe) pe3y/IbTaThl YKa3bIBAIOTCS B COOTBETCTBHUH C UX MOJIHBIM IepeyHeM BO
@®TI'0C COO (B nocnenHet pegaxkuuu ot 12.08.2022




CITOCOOHOCTH
WHUITUAPOBATh,
TUTAHUPOBATH
CaMOCTOSITEIILHO
BBITIOJTHATh TaKy¥o
e TeIbHOCTD;

- UHTEpEeC K Pa3TuIHBIM
chepam
npodeccruoHaaIbHON
NEATCIbHOCTH,
OBJ1ajicHNE
YHUBEPCATbHBIMU
y4eOHBIMU
MO3HABATEILHBIMU
TIECTBUSIMU:

a) 0a30BBIC JIOTHYECKHE

IeHCTBUA:

- CaMOCTOATEIHLHO
dbopMynrpoBaTh u
AKTYaJIHM3UPOBATh
npoOiemy,
paccMaTpuBaTh e
BCECTOPOHHE;

- yCTaHaBJIMBATH

CyHIGCTBeHHBIﬁ ITPU3HAK

WJIM  OCHOBAHMSA IS
CpaBHCHHS,
KJ1acCH(pUKaAIIN 51
0000IIICHNS,
- ONpemeNsATh  IeH
IIeSITeIbHOCTH, 3a/1aBaTh

[apaMeTpbl U KPUTEPUH
WX JOCTUKCHUS,

BBIABJIATH|

3aKOHOMEPHOCTH u
[IPOTUBOPEUHS B
[paccMaTpUBAEMbIX
SIBJICHUSIX

3HaYEHUN U TTpeoOpa3oBaHus
BBEIPKCHHUIA CO CTCTICHSIMU U
orapupmamu, mpeoOpa3zoBaHus
IPOOHO-pAllMOHANBHBIX BBIPAKEHUN;

- YMETbh ONEPUPOBATH MOHATUSIMU:
palMoHaIbHbIC, UPPAlMOHATbHBIE,
MOKa3aTelbHbIE, CTCTICHHBIE,
norapupMuIecKue,
TPUTOHOMETPHUECKHUE YPaBHECHUS U
HEPABEHCTBA, UX CHCTEMBI;

- YMETbh ONEPUPOBATH OHATUSIMU:
(byHKIUS, HeTIpephIBHAS (PYHKIIHS,
MPOU3BO/IHAS, IEPBOOOpaA3Has,
OTIpEJICIICHHBI UHTETPaJl; YMETh
HAXOJIUTh TPOU3BOHBIC DIIEMEHTAPHBIX
(byHKIIHA, UCTTONIB3YS CIIPABOYHBIC
MaTepHallbl; UCCIIEI0BATh B
MPOCTEUINX CITydasiX PyHKIIMU Ha
MOHOTOHHOCTh, HAXOJAUTHh HAMOOJIBIIIHE
1 HAaUMEHbIINE 3HaYeHUsT (DYHKIIHIA;
CTpOUTH TPpahrKK MHOTOUJICHOB C
MCITOJIb30BAHUEM arapara
MaTEMaTUYECKOTO aHaIN3a; MPUMEHSATh
[TPOU3BOIHYIO MPHU PEIICHUH 3a/1a4 Ha
NIBIKEHUE; PEIIaTh MPAKTUKO-
OpUEHTHUPOBAHHBIC 33/1a4W Ha
HAaNOOJIBIITNE M HAMMEHBIITNE 3HAYCHUS,
Ha HAXOXJCHUE MyTH, CKOPOCTH U
YCKOPCHMUS;

- YMETh OTIEPUPOBATH TOHATHUSIMU:
panmoHanbHas GyHKIUA,
MoKaszaresbHast QyHKIMsI, CTENIEHHAs
byHKus, Jorapudmudeckas QyHKIus,
TPUTOHOMETpHUECKUE QYHKIIUU,
oOpaTtHble (DYHKIIUU; YMEHUE CTPOUTD
rpad Ky N3y4eHHBIX QYHKIIHH,
MCITOJIB30BATh Tpa(UKU TP U3yUCHUN
[MPOLIECCOB U 3aBUCUMOCTEH, TIPHU

- BHOCUTb KOPPEKTHUBHI B

pEIICHUH 33124 U3 IPYTUX YUEOHBIX




JICATCIIBHOCTD,
OLICHUBATh COOTBCTCTBHUC

[pE3yJIbTATOB LETISIM,
OIICHHBATH PUCKH
[1OCJIECTBUN
JIeSTCIIbHOCTH;

- pa3BHBaTh KPEaTUBHOE

MBIIIIJICHUE npu
pPEIICHUN  >KM3HEHHBIX
npo0eM

0) 0a30BBIC
MCCIIeI0BATEIhCKIE
TICCTBUA:

BJIAJICTh  HABBIKAMMY|
y4eOHO-
HMCCIIe10BaTEILCKON )51
[MPOCKTHOMN
NEeATENbHOCTH,
HAaBbIKAMU  Pa3pEILICHHUS]
npooiem;

- BBISIBJISITh TPUYUHHO-
CJIECTBEHHBIC CBS3U W
AKTyaJIM3UPOBAThH
3ajady, BBIJIBUTaTh
CUIIOTE3y €€ PpEIICHUS,
HaXOJUTh apryMEeHTBHI
1St
CBOMX YTBEPKACHUN,
3a7aBaTh IApAMETPHI U

KPUTEPHUH PEILICHHUS;

- AHAJIIM3UPOBATDH
[MOJIYUYCHHBIC B X0A¢C
[PCHICHUA 3aJa4Hn

pE3yabTaThl, KPUTHYECKH

[MPEIMETOB U 3a7a4 U3 PEATbHON
PKU3HH, BBIpaXaTh (OpMyIaMu
3aBUCUMOCTH MEX]Ty BETMUMHAMH,

- YMETh pelIaTh TEKCTOBBIC 3a/1a4u
[PA3HBIX TUIIOB (B TOM YHCIIE HA
[TPOLICHTHI, JIOJIM U YaCTH, Ha JIBDKEHHE,
paboTy, CTOMMOCThH TOBapOB U yCIYT,
HAJIOTH, 337]a41 U3 00JIaCTH YIIpaBICHUS
TTUYHBIMU U CEMEUHBIMU (DMHAHCAMU);
COCTaBJIATh BBIPAXKCHUS, YPABHCHHS,
HEPaBEHCTBA U UX CHCTEMBI IO
YCJIOBHIO 33]]a4M, UCCIIE0BATh
MOJIYYCHHOE PEIICHHUE U OIEHUBATD
MPaBIOMOJ00HOCTh PE3YJILTATOB;

- YMETbh ONIEPUPOBATH TOHATHUSIMU:
cpenHee apupMeTHIECKOe, MeAraHa,
HanOOJIbIIIEE M HAMMEHBIIIEE 3HAYCHUS,
pa3Max, AUCIEepCHsi, CTaHIaPTHOE
OTKJIOHEHHE YHCIIOBOTO HA0Opa; yMETh
M3BJICKATh, HHTEPIIPETUPOBATH
uH(OPMAITUIO, TIPEJICTABICHHYIO B
Ta0NMIax, Ha IUarpammax, rpapukax,
OTpaKarOIIYK CBOMCTBA PEaIbHbBIX
[IPOLIECCOB U SIBJICHUIA; PECTABIATh
MH(OPMAITHIO ¢ TTOMOIIBIO TAOJIUIT U
TuarpaMm; MCCIIeIOBaTh

JOKa3aTCJIbCTBAICTATUCTHIYCCKUEC JAHHBIC, B TOM YHCJIC C

NpUMEHEHHEM I'paUIeCKUX METO/I0B U
HIIEKTPOHHBIX CPECTB;

- YMETh ONIEPUPOBATH NOHATUSIMU:
CJIy4YaWHBIN OIIBIT U CIIyYaluHOE
COOBITHE, BEPOSITHOCTD CIIy4aitHOTO
COOBITHS; YMEHHE BHIYUCIISATH
BEPOSITHOCTD C UCITOJIB30BAHUEM
rpadUueCcKuX METO0B; IPUMEHSTh
(hOopMYJIbI CIOKEHUS U YMHOXKEHUS
BEPOSITHOCTEW, KOMOMHATOPHBIE (DaKThI
1 (OPMYJIBI IIPU PELLICHUH 3a/1ay;

OLICHUBATH uX
TOCTOBEPHOCTb,
MPOTHO3UPOBATH
M3MEHEHHE B  HOBBIX
YCIIOBUSIX;

OLOCHHUBATb BECPOATHOCTHU PCAJIbHBIX




-~ YMETb IIEPEHOCUTH
BHAHUS B
[O3HABATEIbHYIO y

MPAKTUYECKYI0 00JacTH|
PKU3HENIEATEIIbHOCTH;

YMETb HMHTEIPUPOBATH

BHaHHA nu3 Pa3HBbIX

MpEAMETHBIX 00JIacTei;

BBIIBHUTATh HOBBIC|

HcH, npejaraTh
OPUTHMHAJIBHBIE TTOAXObI

1 PCIICHUA,

154 CIIOCOOHOCTbH 1504
WCIIOJIb30BAHUA B
[MO3HABATEIHLHOU "

COLIMATIbHOM TPAKTUKE

COOBITHI1; 3HAKOMCTBO CO CIIyYailHBIMH
BEeJTMYMHAMU; YMEHHUE TIPUBOIUTH
MPUMEPHI TIPOSIBIICHHSI 3aKOHA OOJIBITNX
Yricell B MPUPOIHBIX U OOIIECTBEHHBIX
SIBIICHUSIX;

- YMETbh ONIEPUPOBATH TOHATUSIMU:
TOYKa, MPsAMasi, IIIOCKOCTh,
MPOCTPAHCTBO, IBYTPAHHBINA yTO,
CKPEIIMBAIOIINECS MPSMBIE,
MapauieTbHOCTh U
NePHEHANKYISIPHOCTh NPSIMBIX U
MI0CKOCTEH, YTOJI MEXKTYy MPSIMBIMH,
YTOJI MEX]Ty TPSIMOM U TIJIOCKOCTHIO,
YTOJ MEX]y TUIOCKOCTSIMH, PACCTOSTHHUE
OT TOYKH JIO TUIOCKOCTH, PACCTOSTHHE
MEXITY MPSMBIMH, PACCTOSTHUE MEXKTY
[JI0CKOCTSIMH; YMEHHE UCTIOJIb30BATh
[P pEUICHUU 3a]1a4 U3y4YeHHbIE (haKThl
U TEOPEMBI TNIAHUMETPUH; YMEHUE
OIICHUBATh Pa3Mepbl 00OHEKTOB
OKPYKAIOIIEro MUPa;

- YMETh ONIEPUPOBATH TOHATHUSIMHU:
MHOTOTPaHHHK, CCUCHUE
MHOTOIpaHHUKA, KyO, mapajijieienune,
npu3Ma, nupamuaa, urypa u
MOBEPXHOCTH BpAIICHHUS, [IHJIUH/ID,
KOHYC, 1map, cepa, cedeHus: Gurypsl
BpAIICHUS, TNIOCKOCTh, KacaromIasicst
cdepsl, MWIMHAPA, KOHYCa, MIOAb
MOBEPXHOCTH TTUPAMHUJIBI, TIPU3MBI,
KOHYCa, IWJIMHPA, IJI0Maas Chephl,
00BeM Ky0Oa, MPSIMOYTOIHHOTO
napajiyiesienunena, mupaMuIbl, TPU3MBI,
[UIMHAPA, KOHYyCa, [apa; YMEHHE
M300pakaTh MHOTOTPAHHUKY U
MOBEPXHOCTHU BPAIICHUSI, UX CEUCHHS OT
PYKH, C TIOMOIILIO YEPTEIKHBIX
WHCTPYMEHTOB U AJICKTPOHHBIX

CPCACTB; YMCHHUC PACIIO3HABATDH




CUMMETPHIO B POCTPAHCTBE; YMEHUE
[pacro3HaBaTh MPaBUIbHBIE
MHOTOTPaHHUKY;

- YMETb ONIEPUPOBATH MOHITUSIMH:
NIBIKEHUE B IPOCTPAHCTBE, MOJA00HBIE
(burypsl B IpOCTPAHCTBE; UCIIOJIb30BATh
OTHOILIEHHE IUIOLIAIEN TOBEPXHOCTEN U
00BEMOB TIOJIOOHBIX (QUTYP TIPH
[pELlICeHUH 3a]1aY;

- YMETh BBIYUCIISITh TEOMETPUUECKUE
BEJTMYUHBI (AJIMHA, YTOJ, IJI0IAIb,
00BbeM, IJIONIab TOBEPXHOCTH),
MCIIOJIb3Ysl H3y4YeHHbIE (DOPMYJIBI U
METO/IbI;

- YMETb ONIEPUPOBATH MOHITUSIMH:
MPSIMOYTOJIbHASI CUCTEMAa KOOPJINHAT,
KOOPAUHATHI TOYKH, BEKTOP,
KOOPANHATHI BEKTOPA, CKAISIPHOE
[IPOU3BEACHUE, YTOJI MEXAY BEKTOPaMHU,
CyMMa BEKTOPOB, IPOU3BE/ICHUE
BEKTOpPA HA YHUCIIO; HAXOAUTH C
MOMOIIBIO U3YYECHHBIX (POPMYIT
KOOPAUHATHI CEPEeIMHBI OTPE3Ka,
[PACCTOSIHUE MEXKIY JIByMSI TOUKAMU;

- YMETb BHIOMPATH MOAXOISIIHIMA
M3YUYEHHBIA METOJT JUIsl PEILICHUS
3a/1aud, paclio3HaBaTh MATEMATUYECKUE
(bakThl U MaTEMaTUYECKHUE MOJICIIU B
[IPUPOJIHBIX U OOIIECTBEHHBIX
SIBJICHUSX, B UCKYCCTBE; YMECHUE
[IPUBOJUTH MPUMEPHI MATEMATUYECKHUX
OTKPBITUNA POCCUNCKON U MUPOBOM
MaTEMaTHYECKON HAYKH.

- YMETb ONIEPUPOBATH MOHITUSIMH:
ONpeAEIEHNUE, AKCUOMA, TEOPEMA,
CJIEJCTBUE, CBOWCTBO, ITPU3HAK,
TOKA3aTeNbCTBO, PABHOCUJIBHBIC
(OpMYTUPOBKHU; yMEHUE

dbopmyHpoBaTh OOpaTHOE U




MPOTHUBOIIOIIOKHOE YTBEPKICHUE,
MPUBOJIUTH MPUMEPHI U KOHTPIIPUMEDHI,
MCITO0JIB30BATh METO/I MAaTEeMaTHIECKOU
WHIYKIUU; TPOBOJUTH JOKa3aTeIbHbIe
[paccy’kJIeHUs MPHU PEILICHUH 3a/1a4,
OLICHUBATh JIOTHYECKYIO IPABUIHBHOCTD
pacCyXJICHUN;

- YMETbh ONIEPUPOBATH TOHATHUSIMU:
MHO>KECTBO, ITOJAMHOKECTBO, OTIepaIlin
HaJl MHOJKECTBAMH; YMCHHE
MCIIOJIb30BATh TEOPETUKO-
MHO>KECTBEHHBIN anmapar Jis
OIMCAHMS PeaJbHBIX MPOIIECCOB U
SIBJICHUI TIPU PEIICHUU 3a/1a4, B TOM
YICIIC U3 IPYTUX YUYCOHBIX TPEIMETOB;
- YMETh OTICpUPOBAThH MOHATUAMU: Tpad,
CBSI3HBIN Tpad, AepeBo, UK, Tpad Ha
MJI0CKOCTH; YMEHHUE 3a/1aBaTh U
OMMCHIBATH IPA(bl PA3TUIHBIMU
crioco0amu; UCIOJIb30BaTh Tpadbl IpH
peIIeHNH 3a71a4;

- yMeTbh CBOOOJTHO OTIEPUPOBATH
MOHATUSIMU: COUCTAHHE, IEPECTAHOBKA,
YICJIO COUYETAaHUM, YUCIIO
nepecTaHoBoK; OuHoM HproToHa;
yMEHUE TPUMEHSITH KOMOMHATOPHBIE
(baKThl U pacCy IACHUS IJIs1 PEIICHUS
3asay;

-yMETh ONIEPUPOBATH MMOHSATUSIMH:
HATypaJbHOE YHCIIO0, IIETI0C YUCIIO,
OCTaTOK IO MOJIYJIIO, pallUOHATBHOE
YICIIO0, UPPAIMOHAIBHOE YUCIIO,
MHO>KECTBA HATYPaJIbHBIX, IENBIX,
paIMOHANTBHBIX, IEUCTBUTEIIBHBIX
YHCEN;, YMEHHUE HUCIIOIh30BaTh MMPU3HAKU
JTETMMOCTH, HAaUMEHBIIUN OOIIUN
neuTeNh U HaMMEeHbIIee olliee
KpaTHOE, anropuT™M EBKIMaa mpu

[PCHICHUHU 3aaa4; 3HAKOMCTBO C




Pa3TUYHBIMY TO3UITIOHHBIMU
CHCTEeMaMU CUHCIICHUS;

- YMETh CBOOOTHO OTIEpHUPOBATH
MOHATUSIMU: CTEIIEHb C LEIIbIM
MoKasaresieM, KOpeHb HaTypaIbHOM
CTETIEHH, CTETIEHb C PAllMOHAIBHBIM
MoKa3aresieM, CTEIEHb C

e CTBUTEIBHBIM (BEIIECTBEHHBIM )
MoKasaresieM, Jorapudm 4uciia, CUHycC,
KOCHHYC U TAHT€HC MPOU3BOJILHOTO
YICIIa;

- YMETbh ONIEPUPOBATH MOHATUSIMU:
TOKJIECTBO, TOXK/IECTBEHHOE
npeoOpa3zoBaHue, ypaBHEHHE,
HEPABEHCTBO, CHCTEMa YPAaBHCHUN U
HEPaBEHCTB, PABHOCUIBHOCTh
ypaBHEHUM, HEPABEHCTB U CUCTEM,
palMoHalIbHbIC, UPpAllMOHATbHBIE,
MOKa3aTelbHbIE, CTENICHHBIE,
norapudMuyIecKue,
TPUTOHOMETPUUECKHUE YPAaBHCHUS,
HEPABEHCTBA U CUCTEMBI; YMCHHE
penaTh ypaBHEHUS, HEPaBEHCTBA U
CUCTEMBI C ITOMOIIBIO PA3ITMYHBIX
[IPUEMOB; peIlIaTh ypaBHEHUS,
HEPABEHCTBA U CUCTEMBI C ITAPaMETPOM;
MPUMEHSTh YpPaBHEHHUS, HEPABEHCTBA,
X CHCTEMBI JUTS peIIeHUs
MaTeMaTHYECKUX 3a7a4 U 3a7a4 U3
pa3IMYHBIX 00JaCTEN HAYKU U
[peabHOM KU3HH,

-yMeTh CBOOOJIHO ONIEPUPOBATH
MOHATUSAMU: TPaPUK QYHKITNH,
oOpaTHast GyHKIIUS, KOMITO3HIIHS
byHKIMHA, TUHETHAS QYHKIINL,
KBaJApaTU4IHast (YHKIIHS, CTCTICHHAS
(yHKLHS € LETbIM ITOKA3aTENEM,
TPUTOHOMETPHYCCKUE QYHKIIUH,

oOpaTHbIC TPUTOHOMETPUUECKUE




byHKINUH, TTOKa3aTeIbHAS U
morapupmMuyeckast QyHKIUU; yMEHUE
CTpOuTh Ipapuku (yHKIHMA, BHITOIHSTh
npeodpazoBanus rpad@uKoB PyHKIINIA;
YMEHUE UCIOJIb30BaTh TpaduKu
byHKUIMNA JU1s1 ©3y4YEeHUsI TIPOIIECCOB U
3aBHCUMOCTEN MU pelIeHnH 3a/1a4 U3
NPYTUX Y4eOHBIX MPEIMETOB U U3
[pEAIbHOM KU3HU; BbIPAXKaTh
(dbopMyiaMy 3aBUCUMOCTH MEXIY
BEJTMUMHAMMU;

YMEHHE CBOOOTHO ONEPUPOBATH
MOHATUSMU: YETHOCTh (PYHKITUH,
MEePUOIMIHOCTD (PYHKITUH,
OTPaHUYECHHOCTh (DYHKITHH,
MOHOTOHHOCTH (DYHKIIHH, IKCTPEMYM
byHKIMH, HAanOOJIbIIIeEe U HAUMEHBIIEEe
3HaueHUs (PYHKIIMU HA TPOMEKYTKE;
YMEHHE NMPOBOJUTH UCCIIET0BaHNE
(byHKINY;

YMEHHE HCI0JIb30BaTh CBOMCTBA U
rpaduku GyHKINI 1715 pereHusI
YpaBHEHUI, HEPABEHCTB U 33/a4 C
napameTpamu; u300paxaTh Ha
KOOPIMHATHOM MIIOCKOCTH MHOXKECTBA
[PELICHU YPAaBHEHUM, HEPABEHCTB U UX
CUCTEM;

- YMETb CBOOOJIHO ONIEPUPOBATH
MOHATUSMU: TTOCIIEOBATEIHHOCTD,
apudmeTryeckas mporpeccus,
reoMeTpudecKas mporpeccus,
OecKOHEYHO yObIBarOIIast
reoMeTpUYecKas Mporpeccus; yMeHue
3aJ1aBaTh MOCJIEI0BATEIILHOCTH, B TOM
YICIIE C TIOMOILBIO PEKYPPEHTHBIX
bopmy;

- YMETh ONEPUPOBATH MOHITHIMHU:
HETPEPBIBHOCTH (PYHKITHH, ACUMIITOTHI

rpaduka GyHKIMH, IEpBas U BTOpas




MPOU3BOIHAS (PYHKITUH,
reOMETPUICCKUN 1 (PU3UICCKUN CMBICIT
[IPOU3BOJIHOM, TIEPBOOOpA3HAas,
OTIpEJICIICHHBIN UHTErpajl; yMEHHUE
HAXOJUTh ACUMIITOTHI Tpadrka
(GyHKIUN; YMEHUE BBIYUCIIATD
[POU3BOIHBIC CYMMBI, IPOU3BEICHNUS,
JACTHOT'O U KOMITO3HITNH (PYHKITUH,
HAXOJIUTh YPaBHEHUE KacaTeIbHOMN K
rpaduky GyHKUINU;

YMEHHUE UCIOJIb30BaTh MPOU3BOIHYIO
TS KicclieIoBaHusl (DYHKITU, JI1st
HAXO0XKJICHUSI HAWTYUIIIeTO PEIICHUs B
MPUKJIATHBIX, B TOM YHUCJIE COIUATIBHO-
HDKOHOMHUYECKUX B (PU3NUECKHUX
3ajiavyax, JUIsl ONPEACIICHUS] CKOPOCTH U
YCKOPEHHUsI; HAaXOUTh TUIOIIaH U
00BEMBI PUTYP C TIOMOIIIBIO UHTETpaa;
MPUBOJIUTH MPUMEPHI MATEMATHUYECKOTO
MOJICTUPOBAHUS C TIOMOIIBIO
muddepeHInaIbHBIX YpaBHESHHH;

- YMETh ONIEPUPOBATH TOHATHUSIMHU:
KOMITJIEKCHOE YHCIIO, COTIPSIKEHHBIC
KOMILJIEKCHBIE YHCIIA, MOJIYJIb U
apryMeHT KOMIUIEKCHOTO 4Kciia, opma
3aM1CH KOMIUIEKCHBIX YHCET
(reomeTpuueckasi, TPUrOHOMETPUIECKas
U anredpanyeckas); yMeTh MPOU3BOIUTH
apupMeTHIECKrE ICHCTBUS C
KOMITJIEKCHBIMU YUCJIAMH; TIPUBOIUTH
[PUMEPHI UCIIOJIb30BAHUS
KOMITJIEKCHBIX YHCET;

- yMeTbh CBOOOJTHO OTIEPUPOBATH
MOHSATHIMU: CpesHee apudMeTndeckoe,
MeuaHa, HanOoJIbIIee 1 HANMEHBIIIEES
3HAYCHUS, pa3Max, TUCIICPCHUS,
CTaHIapTHOE OTKJIIOHEHUE IS
OIMCAHMS YUCTIOBBIX JaHHBIX; YMEHUE

MCCJICA0BATb CTATUCTHYCCKUC JaHHBIC,




B TOM YHUCJIE C IPUMEHEHHEM
rpauyecKuX METOJIOB U DJIEKTPOHHBIX
CpeACTB; rpauueCKu UCCIEIOBATh
COBMECTHBIE HAOIIO/ICHUS C TOMOIIBIO
arpaMM pacCEMBaHUs U JIMHEMHOU
[perpeccuu;

- YMETh HaXOJIUTh BEPOSITHOCTH
COOBITUI C UCTIOB30BAaHUEM
rpauyecKuX METOJIOB; MPUMEHSTh JIJIs
petieHust 3a7a4 GopMYyJIbl CI0KEHUS U
YMHOKEHHUSI BEPOATHOCTEH, PopMyIty
[OJIHON BEPOSITHOCTH, (OPMYITY
bepHyn, KOMOMHATOPHBIE (PaKTHI U
(bOopMyJIBI; OIIEHUBATH BEPOSTHOCTH
[peaTbHBIX COOBITHI; YMEHHE
OMEepUPOBATH MOHATUSMHU: CITydaiHas
BEJINYMHA, PACIIPEICICHUE
BEPOSTHOCTEN, MATEMaTUYECKOE
OKHJIAHUE, TUCTIEPCUS U CTAHJAPTHOE
OTKJIOHCHUE CITy4YalHOW BEJINYWHBI,
byHKIUM pactipeeNieHus U TII0OTHOCTH
[PABHOMEPHOT0, TOKA3aTEIHHOTO U
HOPMAaJIbHOTO PaCIpENCICHUI; YMEHHE
MCII0JIb30BaTh CBOMCTBA U3YUYEHHBIX
pacrpeelICHUi ISl pelIeHus 3a/1a4;
3HAKOMCTBO C IMOHSTUSIMU: 3aKOH
OOJIBIINX YUCEN, METOBI BHIOOPOUHBIX
MCCIIEIOBAHUI; YMEHUE TPUBOIUTH
[pUMEPHI IPOSIBICHUS 3aKOHA OOJIBIIINX
YuCces B IPUPOIHBIX U OOIIECTBEHHBIX
SIBJICHUSIX

- YMEeTb CBOOOJIHO OTIEPUPOBATH
MOHSATUSIMU: TOYKA, MTPSIMasi, INIOCKOCTb,
[IPOCTPAHCTBO, OTPE30K, JIyY, IUIOCKUN
YIOJI, ABYTPAHHBIA yIOJI, TPEXTPAHHbBIN
YTOJ1, IEpECeKArONIUECs, NapalielIbHbIE
1 CKPEIIUBAIOIINECS TIPSIMBIE,
napajjieIbHOCTh U

[EPIIEHAUKYJISIPHOCTD MPSAMBIX U




MI0CKOCTEMH, YTOJI MEXKTY TMPSIMBIMH,
YTOJI MKy TIPSIMOU U TIFIOCKOCTHIO,
YTOJI MEXKTy TUIOCKOCTSIMH;, YMEHHUE
WCTIOJIb30BaTh TIPU PEIICHUH 3a/1a4
W3YyYCHHBIC (PAKTBI U TEOPEMBI
MIAaHUMETPHUH; YMEHUE OIICHUBATh
[pa3Mepbl OOBEKTOB B OKPY KAIOIIIEM
MUpPE; YMEHHUE OTIEPUPOBATH
MOHATUSMHU: MHOTOTPAHHUK, CEUCHHE
MHOTOI'PaHHHKA, TIPABUIIbHBIN
MHOTOTPaHHHUK, IPU3Ma, ITHpaMHUa,
(burypa v MOBEpXHOCThH BpaIllCHUS,
UIMHAP, KOHYC, map, cdepa,
[pa3BepTKa MOBEPXHOCTH, CEUCHUS
KOHYyCa ¥ IIJIWH/PA, MapauiebHbIE OCH
VT OCHOBAHHUIO, CEYCHHE 11apa,
TUIOCKOCTh, Kacaromiasics chepsl,
[IWIMH]PA, KOHYCa; YMCHHUE CTPOUTH
CEUYEeHHE MHOTOTpaHHUKA, N300pakaTh
MHOTOTPaHHUKH, PUTYPBI U
MOBEPXHOCTHU BPAIICHUSI, UX CEUCHHUSI, B
TOM YHCIIE C TIOMOIIBIO AJICKTPOHHBIX
CpEIICTB; YMEHHE MTPUMEHSATH CBOHWCTBA
reOMETPUUYECKUX PUTYD,
CaMOCTOSITENTLHO (POPMYITUPOBATH
OTIpEJICIICHHS N3y4aeMbIX QUryp,
BBIJIBUTATh TUTIOTE3bI O CBOMCTBAX U
MpU3HAKaX TEOMETPUUECKUX (UTYP,
00OCHOBBIBATh WJIM OMIPOBEPraTh UX;
YMEHHUE TTPOBOIUTH KIIACCU(DUKAITUIO
(buryp 1Mo pazTUIHBIM MPU3HAKAM,
BBHITIOJIHATh HEOOXOIUMBIE
TOTIOJTHUTENIHHBIC TTOCTPOCHUS;

- YMETh CBOOOJTHO OTIEPUPOBATH
MOHATUSMU: TIOMATL (GUTYPHI, 00bEM
(buTryphl, BEIMYUHA yTia, PACCTOSTHUE OT
TOYKH JI0 TUTOCKOCTH, PACCTOSTHHE
MEXIY MPSMBIMHU, PACCTOSTHUE MEXKTY

MJI0OCKOCTSIMH, TUIOIIAbL CHEpHI,




MJI01ab TTOBEPXHOCTH MUPAMU/IBI,
[PU3MBbI, KOHYCa, HUINHAPA, O0BEM
Ky0a, MPSAMOYTOJIBLHOTO
napajijiesienunena, mupaMubl, TPU3MBbI,
UIMHAPA, KOHYyCa, [1apa; YMEHHE
HAXOJIUTh OTHOIIIEHHE 00EMOB
Mo100HBIX GUTYD;

- yMEeTh CBOOOJIHO OTIEPUPOBATH
MOHATUSMU: TBIKEHUE, TapaJIICTbHBIN
MepPeHOC, CHMMETPHS Ha TUIOCKOCTH U B
[POCTPAHCTBE, TOBOPOT,
peoOpa3oBaHue MO00MS, TTOT00HBIE
(burypsl; yMeHHe pacrio3HaBaTh PaBHbIE
1 110/100HBIC (DUTYPBI, B TOM YHUCJIE B
MPUPOJIEC, UICKYCCTBE, APXUTEKTYPE;
YMEHHUE UCIIOJIb30BaTh T€OMETPUICCKUE
OTHOUIEHUS, HAXOJUTh T€OMETPUUECKUE
BEJTUYUHBI (AJIMHA, YTOJI, IJI0IIATb,
00BEM) TPU PEIICHUH 33724 U3 IPYTUX
y4eOHBIX MPEAMETOB M U3 PEATbHOMN
PKU3HH,

- yMeTbh CBOOOJTHO OTIEPUPOBATH
MOHATUSMU: TIPSIMOYTOJIbHASI CHCTEMA
KOOPJIMHAT, BEKTOP, KOOPAUHATHI
TOYKH, KOOPJAMHATHI BEKTOPa, CyMMa
BEKTOPOB, MPOU3BEICHIE BEKTOPA Ha
YICIIO, PA3JIOKEHUE BEKTOpa Mo 0asucy,
CKaJISipHOE MPOM3BE/ICHNE, BEKTOPHOE
MIPOU3BEICHUE, YTOJI MEXKy BEKTOPAMH;
YMEHHUE UCTIOJIb30BaTh BEKTOPHBINA U
KOOPJIMHATHBIN METOT AJI PEIICHUS
reOMETPUYECKUX 3aJ7a4 U 3a/1a4 JPYTUX
y4eOHBIX MMPEAMETOB; OTIEPUPOBATH
MOHATUAMM: MaTpuIia 2x2 u 3x3,
OTIPEJICITUTEINTh MATPHIIHI,
TCOMETPUYECKUNA CMBICI ONIPEACITUTEIIS;
- YMETh MOJICIIUPOBAThH PEATLHBIE
CUTYaIlNH Ha S3bIKE MAaTEMaTHKH,

COCTaBJISITh BBIPAKEHUS, YPABHEHHS,




HEPABEHCTBA U UX CUCTEMBI 110
YCIIOBHIO 3aJ]a4H, UCCIIEI0BAThH
[MOCTPOCHHBIE MOJIETU C
MCIIOJIb30BAHUEM arapara ajnreopsl,
MHTEPIPETUPOBATH MMOTYYECHHBIH
[pe3yJIbTaT; CTPOUTh MAaTEMAaTUUECKHUE
MOJIEJIN C TIOMOILbIO TEOMETPUUECKHUX
[MOHSATUN U BEJIMYUH, PEIIATh CBA3aHHBIC
C HUMHU MPAKTUYECKUE 3a]1aUu;
COCTaBJISITh BEPOSITHOCTHYIO MOJIENb U
MHTEPIPETUPOBATH IMOTYYECHHBIM
[pE3yJIbTAT; pellaTh NPUKIAAHbIE 3a0a41
CpeACTBaMU MaTEMAaTUYECKOr0 aHAJIu3a,
B TOM YHUCJIE COLIMAIBHO-
PKOHOMHYECKOTO U (PU3MIECKOTO
XxapakTepa;

- YMEHUE BBIOMPATH MOAXOSAIIHMI
METOJ JJIsl pELLICHHS 3a/1a4u;
[MOHUMAHUE 3HAUUMOCTH MAaTEMATHKU B
M3YUYECHUH IPUPOJTHBIX U
OOIIECTBEHHBIX MPOIIECCOB U SBJICHU;
YMEHHE pacro3HaBaTh NPOSBICHUE
3aKOHOB MaT€MaTUKHU B UCKYCCTBE,
YMEHHE NPUBOJAUTH TPUMEPHI
MaTeMaTUYECKUX OTKPBITUN
[POCCUICKON U MUPOBOM
MaTEMaTHYECKOW HAYKH

OK 02 Hcnonb30Bath
COBPEMCHHBIC CPE/ICTBA
MOKCKa, aHAIN3a U
WHTEPIpPETAUN
uH(OopMaIuu, u
MH(OPMAIIIOHHbBIE
TEXHOJIOTUU JISI
BBITIOJTHCHUS 3a/1a4
npodeccuoHaTbHON
eI TeNbHOCTH

B
HAay4YHOI'O [IO3HAHUA:

o0sacT  LEHHOCTH]

- YMETb ONEPUPOBATH MOHATHUSIMHU:
[palOHAJIbHAS byHKUHA,
oKa3aTesbHass (YHKLMsI, CTEIEHHas

dbyHKIus, JorapudmMuueckas QyHKIHS,

TPUTOHOMETPHUECKHE GyHKIHH,
oOpaTHbie (DYHKIIMU; yMEHHE CTPOUTH
rpaduku M3YUYEHHBIX byHKIINIA,

MCIIO0JIb30BaTh TPaQuUKU MpU HU3yYCHUH
[IPOLIECCOB 3aBUCUMOCTEM,
peleHnuu 3a7ad M3 JPYrux y4eOHbIX

MMpCaAMCTOB 3aJgady M3 pCaHBHOﬁ

151 npy

51

-cOpPMHUPOBAHHOCTH
MHUPOBO33PCHUS,
COOTBETCTBYIOIIIECTO
COBPEMEHHOMY YPOBHIO
Pa3BUTHS HayKH 51
00II[ECTBEHHOI
MPAKTUKH, OCHOBAaHHOTO
HA JUaNOre  KYJbTYP,
CIIOCOOCTBYIOIIETO
0CO3HAHHIO CBOETO

KU3HU; BBIpAXKaTh dbopmynamu




MCCTa B

MOJUKYJIbTYPHOM MUPE;
- COBEpILIECHCTBOBAHUE
SI3BIKOBOM U
YUTATEIBCKON KYJIbTYPBbI
KaK CpEIICTBY
B3aNMO/JICICTBUSL MEXKTY)|
JIIOABMHA W [O3HAHHA
MUPA;

- OCO3HAHHWE IICHHOCTH
HAay4yHOW JI€SITEIIbHOCTH,
TOTOBHOCTD
OCYIIECTBIISITh
[MPOCKTHYIO
MCCJIEOBATEIBCKYIO
eATEIbHOCTD
WHIUBUyaJbHO U B
rpymie.

OBnazenne
YHUBEPCAIbHBIMU
yIeOHBIMH
MO3HaBaTCIbHBIMH

TICCTBUSIMU:

(@)

B) paboTta
uH(opMarmei:

BJIAJICTh  HABBIKAMHU
noJiydeHusi nHdopmaIuy

13 HNCTOYHHMKOB pPa3HBbIX

TUTIOB, CaMOCTOSITEIIEHO
OCYIIECTBIATh  TTOUCK,
aHaIN3,

CUCTEMATHU3AINIO u
WHTEPIPETAIINIO
UHGOPMAITIN PA3TUIHBIX]
BUJIOB u dbopm
MpPEICTABIICHHUSI,;

co37aBaTh TEKCThl B
paznuyHbBIX (QopMarax ¢

Ha3HAa4YCHMUA

3dBUCHUMOCTH MCXKAY BCINYNHAMM,

YMETh ONEPUPOBATh MOHATUSIMM:

TOXECTBO, TOKJIECTBEHHOE
npeoOpa3zoBaHue,

CUCTEMa YypaBHEHUH WU

ypaBHEHHE,
HEPaBEHCTBO,
HEPABEHCTB, PaBHOCWJIBHOCTD

YPABHEHUM, HEPABEHCTB U  CHUCTEM,

[pallMOHAJIbHBIE, UppalOHaIbHBIE,
[1OKa3aTEJIbHBIE, CTETICHHBIE,
norapupMuyecKue,

TPUTOHOMETPUUECKUE

HCPABCHCTBA U CUCTCMbI;, YMCTDb PCHIATH)

ypaBHEHUS,

YPABHEHHUsI, HEPABEHCTBA U CUCTEMBI C

IIOMOILBIO Pa3JIN9IHbIX IIPUCMOB;,

pemaTth ypaBHCHHUs, HEPABEHCTBA W
CUCTEMBI C MapaMeTpOM; MPUMEHSATH
YpaBHEHUs, HEPABEHCTBA, MX CHUCTEMBbI
711 PEILICHUsI MaTeMaTUYECKUX 3a7a4y 1
3a/1a4 U3 Pa3IMYHBIX 00J1acTe HayKH U
[pE€aIbHOM KU3HU;

CBOOOIHO

yMETh OTICPUPOBATH,
[MOHSATHIMU: JBHKEHHE, TMapaJlIeIbHbIN
MepPeHOC, CHMMETPHS Ha TUIOCKOCTH U B
MPOCTPAHCTRBE, TIOBOPOT,
npeoOpa3oBaHue IMOI00MS, IOJAOOHBIC
(bUTypBl; YMETh paciio3HaBaTh PaBHBIC U
Mo00HbIE (UTYPHI, B TOM YHCJIE B
pUpoJIC,
YMETh HCITOJIb30BATh T€OMETPUUCCKUE

UCKYCCTBE, AapXHUTEKTYpE;
OTHOILICHUS], HAXOJIUTh T€OMETPUUYECKUE
BETMYUHBI  (JJIMHA,

00BEM) TIPH PEIICHUH 3a7a4 U3 JIPYTUX|

yroji, IUIOIIa/b,

YICOHBIX IPEIMETOB M W3 peajbHOH
PKU3HU

Y4ETOM




uH(pOpPMAIIIN U 1IEJIEBOMH]
Ay IUTOPUH, BBIOMpAs
ONTUMAJILHYIO  (hopMmy]

[peCTaBICHUS y
BU3YyaIM3alIHY;

- OLICHUMBATH|
NIOCTOBEPHOCTb,
JIETUTUMHOCTD
uH(pOopMaI, ee

COOTBETCTBHE IPaBOBBIM|
U MOPATbHO-ITHUECKUM
HOpMaM;

- UCTIOJIb30BaTh CPE/ICTBA
UHGOPMAITMOHHBIX 17|
KOMMYHHUKAIIHOHHBIX
TEXHOJIOTUM B pPELICHUY
KOTHUTHBHBIX,
KOMMYHHKATHBHBIX 17|
OpraHU3allMOHHBIX 3aj1ay]
C coOmroIeHneM
TpeOOBaHUI
DPrOHOMHKH,  TEXHUKHU
0C30MMaCHOCTH, THI'MCHEI,
pecypcocOepexeHus,
MPaBOBBIX M ATHUYECKHX
HOPM, HOPM
WH(GOPMAITMOHHON
0e30I1aCHOCTH;

- BJIAJIETh  HAaBBIKAMHU|
pacro3HaBaHUS u
3alUTBl  WHQOPMAIIIH,
UHGOPMAITMOHHON
0e30MacHOCTH JTUYHOCTH




OK 03 I[1nanupoBath u
[peann30BbIBATh
COOCTBEHHOE
npodeccruoHanbHOE U
ITUYHOCTHOE Pa3BUTHE,
MpeANnpUHUMATETHCKYIO
eI TEIHLHOCTD B
poheCCHOHATBHOM
cthepe, UCIOIB30BaTh
3HAHWS 10 (UHAHCOBOU
PaMOTHOCTH B
PA3TUYHBIX )KU3HEHHBIX
CUTYaIHIX

B o6nactu ayxoBHO-
HPABCTBEHHOTO
BOCITUTAHUS:

c(hOpMHUPOBAHHOCTH
HPaBCTBEHHOI'O

CO3HAaHHUSA, DTHYECKOIO
[TOBECHUS,
- CIIOCOOHOCTH|
OLICHWBATh CHUTYAILUIO U
NPUHAMATh OCO3HAHHBIC
pCIIeHUs], OPUEHTUPYSICh
Ha MOpaJIbHO-

HPABCTBCHHBIC HOPMBI H

[ICHHOCTH;
- OCO3HAHHWE JIUYHOTO
BKJIaJla B IIOCTPOCHHE

YCTOMYUBOTO OYy1yIIETro;

- OTBETCTBEHHOE
OTHOILIEHHWE K CBOHM|
poauTensiM U (WIH)

IPyTHUM 4JIEHAM CEMBH,

CO3JJaHHMI0 CEMbHU  Ha
OCHOBE OCO3HAHHOTO
MPUHSITUSA IICHHOCTEH|
CEMEHMHOM  JKM3HHU B
COOTBETCTBUU C
TPaTALIUSIMU HapoJI0B
Poccuu;

OsiagcHue
YHUBEPCATbHBIMU
[PETyISTUBHBIMU
JICHCTBUSIMU

a) caMOOpraHu3aIus:

- CaMOCTOSTEIBHO
OCYIIECTBIISITH
[M03HABATEIbHYIO

NCATCIIBHOCTD, BBIABJIATH

npoOJieMbl, CTaBUTh M|

YMCTh  OIICPUPOBATH  IIOHATHAMMU:

[pallMOHAJIbHBIE, VppALMOHAJIBHEIE,
[MOKA3aTEIIbHBIE, CTEIICHHBIE,
iorapudmuueckue,

TPUTOHOMETPUYECKUE

ypaBHEHUS U

HEPABEHCTBA, UX CUCTEMBI;

YMCTb  OIICPUPOBATH  IIOHATHAMMU:

MHOTOTPaHHUK, CEUEHHUe
MHOTOIpaHHHKA, Ky0, mapajjienenumnen,
urypa
MOBEPXHOCTh  BpAlllCHUs,  IWIHHID,
KOHyC, Imap, cdepa, cedeHus (PUTryphl

[Mpu3Ma, nmupamMuaa, 151

BpaIlleHs, IJIOCKOCTh, Kacaromiascs
chepbl, UUIUHIpPA, KOHYCA, ILJIOIIAH
MOBEPXHOCTH  MHUPAMUIBI, MPU3MBI,
KOHyca, IWIMHIpA, IUIOmanb chepsl,
o0BeM KyOa,

[MapauICIICIINIICaa, IINPpaMUbI, IIPU3MBEI,

[MPpAMOYTOJIBHOT'O

WINHApPA, KOHyca, 1Iapa; yMEHUE

N300pakaTh MHOT'OTPaHHUKHU 7|

IMMOBCPXHOCTHU BPAIICHUA, X CCUCHUA OT]

PYKH, C IIOMOIIBIO YCPTCIKHBIX|
MHCTPYMCHTOB " QJICKTPOHHBIX
CPCIACTB, YMCTb pacIio3HaBaTh,
CUMMCTPHUIO B IIPOCTPAHCTBEC, YMCTHb
[PaCIIO3HaBaTb IIPpaBHUJIbHBIC
MHOI'OI'DAHHUKH,

-  YMCTb OIICpHUPOBATH ITOHATHAMU!

[MpAMOYTOJIbHAsA CHUCTEMa KOOPJAMWHAT,

KOOPANHATBL TOYKH, BCKTOD,

KOOPAWHATLI BCKTOpA, CKaJIAPHOC

[TPOU3BEICHUE, YTOJI MEXKY BEKTOPAMU,

CyMMa BCKTOPOB, IIPOU3BCACHUC

BCKTOpa Ha qHuCJIO, HaXOIUTb C

dbopmyT
OTpe3Ka,

IIOMOILBIO HN3Y4YCHHBIX

KOOPJAWHATBI CEpEVHBI

[PACCTOAHNC MCIKAY ABYMS TOUKaMU

dbopMynrpoBaTh




COOCTBEHHBIC 3a/Jla4d B
0OpazoBaTeIbHON
NEeATEeIbHOCTH 5|
PKU3HEHHBIX CUTYAIUsX;

- CaMOCTOSITEIILHO
COCTaBJIATH TUTaH
perieHus: MpoOJIeMbl ¢
YIETOM MMEIOIITHXCS]
[PECYPCOB, COOCTBEHHBIX
BO3MOXHOCTEH 5|
MPEATIOYTEHHUM;

- JaBaTh OIICHKY HOBBIM
CUTYaIUsM;
CITIOCOOCTBOBATH
dbopMHupoOBaHUIO u
[IPOSIBJICHUIO  LIHUPOKOM
PPYIUIIMM B Pa3HbIX
001aCcTAX 3HAHUH,
MMOCTOSIHHO  TIOBBIIIATH
cBOW 0OpaszoBaTeIbHBIN
U KYJbTYPHBIH YPOBCHB;
0) CAaMOKOHTPOJIb:
MCIIOJIB30BAaTh  TIPHEMBI
pediekcun i1 OLICHKH
CUTYaIlUH, BBIOOPA
BEPHOI'O PEIICHUS;

- YyMeTh  OIICHUBATH
PUCKH M CBOCBPEMCHHO
MPUHUMATh PEIICHUS 10
X CHIDKCHHIO;

B) YMOITMOHAIBHBIN
WHTEJUICKT,
[IpEeANOoIararo it
c(hOpMHUPOBAHHOCTH:
BHYTPEHHEW MOTHBAIIUH,
BKJIFOUYAIOIIIECH
CTpPEMJICHHE K|
TOCTHOKCHUIO IIEIH U

yCIIEXY, ONTUMU3M,




MHHUIWAaTUBHOCTD,

YMEHUE JIEUCTBOBATD,
HCXOMs u3 CBOHX
BO3MOKHOCTEH;

- SMIIATHH, BKIIOYAIOIIEH
CIIOCOOHOCTh ITOHHUMATH
PMOIIMOHAIBEHOE
COCTOSIHHE JIPYTHUX,

VIUTBIBATH  €T0  TpH
OCYIIECTBICHUHN
KOMMYHUKAITIH,
CIIOCOOHOCThH
COYYBCTBHIO
COTIEPSKMBAHMIO;
- COLIMAJIbHBIX HABBIKOB,
BKJIFOYATOIINX
CIIOCOOHOCThH
BBICTPAaUBaTh OTHOIIICHHUS]
C JpYTUMH

3a00THUTHCH,

JIOJIbMH,
MPOSIBIIATH
UHTEpEC M pa3peliarh

KOH(DIIUKTHI
OK 04 D¢ dexTuBHO  [FOTOBHOCTH K- YyMETb OIIEpUpPOBaTh IIOHATUSAMMU:
B3aUMOJEHCTBOBATh U  [CAMOPA3BUTHIO, CIIy4yalHbld  ONBIT W  CIIy4yalHO€E
paboTaTh B KOJUIEKTUBE [CAMOCTOSITEIbHOCTH ~ H[COOBITHE, BEPOSITHOCTh  CIyYailHOTO
1 KOMaHE CaMOOIIPEACIICHUIO; COOBITHS; YMETH BBIYUCJIIATH
-OBJIQJICHUE  HABBIKAMHUBEPOSTHOCTD C UCIIOJIb30BaHUEM
y4ueOHO- rpaUyeckux  METOJIOB; TPUMEHSTH
MCCIIEN0BATEIBCKOM, (bOopMyJIbl  CIOKEHHSI MU YMHOXKCHHS]
IPOEKTHOU U[BEPOSITHOCTEN, KOMOUHATOPHBIE (PAKThI
COL[MATIbHOMN u  (opMysibl TIpU pEUICHUW 3ajlay;
NeATEeNbHOCTH; OLICHUBATh  BEPOSITHOCTU  pEaJIbHBIX]
OBnasieHue COOBITHII; 3HAKOMCTBO CO CJIy4YalHBIMU
YHUBEPCAIbHBIMU BEJIMYMHAMHM;  YMEHHE  TPUBOAUTH
KOMMYHUKATUBHBIMU [IPUMEPBI POSBICHUS 3aKOHA OOJBIIMX
NEHCTBUSIMU: yricell B MPUPOAHBIX U OOIIECTBEHHBIX
0) coBMecTHasI SIBIICHUSIX;
NEeATENbHOCTD: - yMeTb CBOOOJHO  OINEpPUPOBATH
- MOHUMATh UIOHATUSMHU:  CTENEHb C  LEJbIM




HCII0JIb30BaTh
MPEUMYIIIECTBA
KOMaHJIHOM
VHIUBULYaJIbHON
paboTHI;

MpUHUMATh  LEJH
COBMECTHOMU
NEeATENbHOCTH,
OpPraHU30BbIBATH
KOOPJAMHUPOBATH
elicTBUSI 10 ee
ITOCTHKEHUIO:
COCTaBIIAATh TJ1aH
NICUCTBUM, PaCIpPEIeIIsTh
PO C y4E€TOM MHEHUH
YYaCTHUKOB OOCY’KJaTh
pe3yJIbTaThl COBMECTHOM

paboTHI;

- KOOpJIMHUPOBaTh U
BBITIOJIHATH  paboOTy B
YCIOBUSIX ~ PEaJbHOTO,
BUPTYaJIbHOTO u
KOMOMHHUPOBAHHOTO
B3aMMOJICHCTBHSI,

- OCYIIIECTBIISATH
[O3UTHUBHOE
CTpaTEernyecKoe

MMOBEJICHUE B Pa3JIMYHBIX|
CUTyalusiX, TMPOSBISTH
TBOPYECTBO u
BOOOpaKCHHE, OBITH
WHHUITUATHBHBIM.
OBnaneHue
YHUBEPCATbHBIMH
PETYISTUBHBIMU
NIeCTBUSIMU:

ceos

') IPUHSATHE 151

PYTUX JIFOAEH:

[oKazaTejeM, KOpPEeHb HaTypaJbHOH
CTENEHU, CTENEHb C PpalMOHAIBHBIM
[MoKa3aTeJieM, CTEIICHb c
NTeliCTBUTEIILHBIM (BEIIECTBEHHBIM)

II0OKA3aTCJICM, norapmbM quciia, CHUHYC,

KOCUHYC U TaHI€HC IPOU3BOJIBHOIO
q1CIIa;

- yMeTb CBOOOJHO  OINEPUPOBATH
MOHSATHSIMU: rpadux byHKUINH,
oOpatHass  (QyHKOHA,  KOMITO3HUITHUS
byHKIUH, JTUHEHHasI byHKIHA,
KBaJpaTuyHasi (QYHKIUS, CTEIEHHas
(GyHKIMS € LeIbIM  IOKa3aTelieM,
TPUTOHOMETPUUECKUE GyHKIMH,
oOpaTHbIe TPUTOHOMETPUUYECKUE
byHKUINH, MOKa3aTeIbHas 17|
morapumuueckas  (QyHKUUHU; YMETh

CTpOUTH TpaduKu (PYHKIIHIA, BHITIOTHSTH)
npeoOpa3zoBanus rpa@uKoB QYyHKIIHIMA;

yMETh  HUCIOJIb30BaTh  Tpaduku
GyHKIMNA I U3yY9eHHs] MPOIIECCOB U
3aBUCUMOCTEN NPU PELUICHUH 3a7a4 U3

PYruX y4deOHbIX MPEAMETOB U U3

peanbHOM KU3HU; BBIPAXKATh
dbopMynaMu  3aBUCHUMOCTH  MEXIY|
BEITUUMHAMU;

- CBOOOJIHO OIEpPUPOBATh MOHATHUSIMHU:

byHKIUH,
(GyHKIIUHA, OTPAaHWUYCHHOCTh (PYHKITUH,

UCTHOCTD IMCPHUOANIHOCTD,

MOHOTOHHOCTh (DYHKIITHH, 3SKCTPEMYM
¢yHKIMM, HanOoJbIIee ¥ HaMMEHBIIIEE
3HaYeHUs] (YHKUIUU Ha TPOMEKYTKE;
YMETb UCCIIeIOBaHUE
(byHKIUY;

YMETh HCIIOJIb30BaTh CBOMCTBA M
GyHKIMA s
HEPaBEHCTB U 3a1ad C

MIPOBOJIUTH

rpaduku
YPaBHEHH,

pelieHus

napamMeTpamu; M300paxkaTh HA)

- IIPUHUMAaTb MOTHBLI H

KOOpI[HHaTHOﬁ IINTOCKOCTH MHOKCCTBA




ApPIyMEHTBI IPYTHUX
JIIOC [P aHAJIU3€
[PE3yJIbTAaTOB
NEeATENbHOCTH;

- NIPU3HABATh CBOE IPABO
U MPAaBO JIPYTUX JIOJEH
Ha OIIMOKHU;
- pa3BUBATH
CITIOCOOHOCTh TTOHHMATH,

MUD C IIO3UIUU OPYIoro

[PELICHUN YpaBHECHUM, HEPABEHCTB U HX
CHUCTEM

yesoBeKa
OK 05 Ocymectisate |B objacTul- yMeTh OIEPUPOBATH TOHSATUSIMHU:
YCTHYIO U MUCbMEHHYIO PCTETHYECKOTO cpenHee apudMeTHUYECKOe, MeaHaHa,
KOMMYHUKAIUIO HA BOCITUTAHUSL: HauOOoJbIIIEE U HAUMEHbIIEEe 3HAYCHUS,
rocyapCTBEHHOM - ACTETUYECKOEpa3Max,  JIUCIEpPCUsi,  CTaHJApPTHOE
s13bp1Ke Poccuiickoit OTHOLLIEHUE K  MUPY,OTKIIOHEHUE YHCIIOBOTO Habopa;
Denepalivy ¢ yUeToM [BKJIOYAs 3CTETUKY OBbITA,yMEHUE HW3BJIEKATh, MWHTEPIPETUPOBATH
0COOEHHOCTEM HAY4YHOTO UUHPOpMAIIMIO,  MPEACTABICHHYIO B
COLIMAJIBHOTO U TEXHUYECKOTO Ta0NMIlaX, Ha auarpammax, rpadukax,
KYyJbTYPHOTO TBOPYECTBA, CIIOPTA,OTPAXKAIOIIYI0O  CBOWCTBA  pPEAJIbHBIX
KOHTEKCTa Tpy/la U OOIICCTBEHHBIX[TPOLIECCOB M SIBJICHUW;, MPEICTABIISTH

OTHOILICHUH;

- CIIOCOOHOCTH|
BOCIIPUHUMATh
[pa3InyHbIe BU/IBI

NCKYyCCTBa, Tpaaulluu H

TBOPYECTBO CBOETO W
NPYyTUX HapoJIOB,
OIIYIIATh
PMOIIMOHATIBLHOE
BO3JICHCTBHE NCKYCCTBA,
- yOXKICHHOCTh B
3HAYUMOCTH IS

JIMYHOCTH M 0OIIecTBa
OTEYECTBEHHOT'O 51
MHPOBOTO UCKYCCTBA,
PTHUYCCKUX KYJIbTYPHBIX

TpaguIliid ¥ HapPOIHOTO

MH(QOpMAIIMI0O C MOMOIIBIO TabJIUIl U
uarpamm; UCCIIeI0BATh
CTaTUCTHUYECKHUE JAHHBIE, B TOM YHUCIIE C
MpUMEHEHUEM T'papUUecKuX METOJIOB U

QJICKTPOHHBIX CPCACTB,

- yMETb ONEpPUPOBATH IMOHATUAMM:
TOYKA, npsiMas, IIJIOCKOCTb,
[IPOCTPAHCTBO,  JIBYTPaHHbIA  YIOJI,
CKpeLUBaIOLIUECs IIpPsIMBIE,
[1apajuIeIbBHOCTD 15|
[IEPIICHIUKYJIAPHOCTD IIPSAMBIX 51

[JIOCKOCTEN, YIrOJI MEXIy MPAMBIMU,
YIOJI MEXAY MNPSIMOM M IUIOCKOCTBIO,
YTOJl MEXAY IUIOCKOCTSIMH, PACCTOSTHUE
OT TOYKH J0 IUIOCKOCTH, PACCTOSHUE
MEXKIY MPSIMBIMHU, PACCTOSHUE MEKIY
[JIOCKOCTSIMU;

TBOPYCCTBA,

YMCTb HUCIIOJBb30BAaTh IIpU PCIICHUN




T'OTOBHOCTD K|

CaMOBBIPAKEHUIO B
Pa3HbIX BUJIaX
HCKYCCTBA,

[IPOABIIATH

CTpPEMJICHHUE
KauyeCcTBa
TBOPYECKOM JIMYHOCTH;
OBnazeHne
YHUBEPCATIbHBIMU
KOMMYHUKAaTUBHBIMU
JICUCTBUSIMU:
a) oOleHue:
- OCYIIIECTRIIATH
KOMMYHHUKAIIMU BO BCEX|
chepax KU3HH;
- pacmno3HaBaTh
HeBepOaJbHbIE CPEJICTBA
00IIIEHNS,

3HAa4YCHUC

IIOHUMATh
COLMAIIbHBIX
3HAKOB,  PAcCIIO3HABATh
[IPEAIIOCHUIKU
KOH(JIUKTHBIX CUTYyaIui]
1 CMSATYATh KOH(JIMKTHI,

- pa3BEpHYTO U JIOTUYHO

3alad M3y4deHHBbIE (DAKThl U TEOPEMBbI

[JIAHUMCTPHUH, YMCHHC OLICHUBATH

pazMepbl 00BEKTOB OKPY>KAIOIIEr0 MUPA]

M3jJaraTb CBOIO  TOUKY]

BpeHUs C

MCII0JIb30BAaHUEM

SI3BIKOBBIX CPEJICTB
OK 06 IIposBnsaTh - OCO3HAHHUE[- YMETh ONIEPUPOBATh MTOHATHIMMU:
IpaX<1aHCKO- oOyJaronmmMucs PsIMOYTOJIbHAsL CUCTEMAa KOOPAMHAT,
NaTPUOTHUUYECKYIO poccuiickoi KOOPAMHATHI TOUKH, BEKTOP,
O3ULIUIO, rpa)/1aHCKON KOOPAMHATHI BEKTOPA, CKAJIIPHOE
IEMOHCTPUPOBATh UICHTUYHOCTH; [IPOU3BEJICHUE, YTOJI MEXKIY BEKTOPAMH,
OCO3HAaHHOE ITOBECHHUE |- LEJICHANPABIEHHOECYMMAa BEKTOPOB, IPOU3BEACHUE
HA OCHOBE pa3BUTHE  BHYTPEHHEWBEKTOpA HA YHUCIIO; HAXOIUTH C
TpaJULIMOHHBIX NO3UILUN JMYHOCTU HAOMOUIBIO U3YyUYEHHBIX (opMyIl
OOIIIEUETIOBEYECKUX  |OCHOBE JTyXOBHO-KOOPAMHATHI CEPEIUHBI OTPE3Ka,
[IEHHOCTEH, B TOM HPaBCTBEHHBIX [pacCTOSIHUE MEXTY IBYMS TOUKAMU;
YHCIIE C YUETOM [IEHHOCTEHN HapOJ0B-YMETh BbIOUpATh MOAXOAALIUIHI

TFapMOHHN3AlIUU

Poccuiickon ®enepanuu,

HSY‘IGHHBIﬁ MCTOA HJIsA PCIICHHA




MEKHAIMOHAIBHBIX U
MEKPEITUTUO3HBIX
OTHOIIICHU,
[MPUMEHSTh CTAaHAAPTHI
AHTUKOPPYHIIHOHHOTO
[MOBEICHUS

MCTOPUYECKHUX
HaIlMOHAJILHO-
KYJbTYPHBIX TpaJULIHM,
dbopMupOBaHNE CUCTEMBI
BHAYMMBIX  IIEHHOCTHO-
CMBICJIOBBIX YCTAHOBOK,
AHTUKOPPYHIITUOHHOTO
MHPOBO33PEHUS,
MPaBOCO3HAHUS,
PKOJOTMYECKOU
KYyJbTYpPBl, CIIOCOOHOCTH|
CTaBUTbH 1I€JIU U CTPOUTH
PKM3HCHHBIC TJIAHBI;

B wactu rpaxaaHckoro
BOCHUTAHUS:

- OCO3HAHHME  CBOMX|
KOHCTUTYLIMOHHBIX IIpaB
151 00s13aHHOCTEM,

VBOKEHHE  3aKOHA U
MPaBOIOPSI/IKA;

- MIPUHSITHE
TPaIUIIMOHHBIX
HAIIMOHATLHBIX,
00I1IeYETIOBEUECKUX
F'YMaHUCTUYECKUX "
TEMOKPATUYECKUX
[ICHHOCTCH;

- T'OTOBHOCTD
[IPOTUBOCTOSITH
M 1COJTOT U
DKCTpEMU3MA,
HAIlMOHAJIM3MA,
KceHooouH,
TCKPUMUHALIMI T10
COILTMAJTLHBIM,
[PEIUTHUO3HBIM, PACOBBIM,
HaIIMOHATLHBIM
pU3HAKAM;

- T'OTOBHOCTD BCCTH

3a71a4M, paclio3HaBaTh MATEMATUYECKHUE
(bakThl 1 MaTEMAaTUUYECKUE MOJIETH B
MPUPOJIHBIX U OOIIECTBEHHBIX
SIBJICHUSIX, B UCKYCCTBE; YMEHHE
[IPUBOJUTH MPUMEPHI MATEMATUYECKHUX
OTKPBITUA POCCUNCKON U MUPOBOM
MAaTEMAaTUYECKON HAYKH.

- YMETb OIEpUpPOBATH MOHATUSAMU:
CIIy4aHbId  ONBIT M  CIIy4aillHOE
COOBbITHE, BEPOATHOCTh  CIYyYaHHOTO
COOBITHS; YMETh BBIYUCIIATH
BEPOSATHOCTD C UCIIOJIb30BAHUEM
rpauyecKuX  METOOB;  IPUMEHSTH
(GOopMyJIbl  CIIOKEHUS U  YMHOXKEHUS]

BEPOSITHOCTEH, KOMOMHATOPHBIE (haKThI
u  (popMyIIBI 3ajad4;
OLICHWBAaTh  BEPOSTHOCTU  PEaJbHBIX|
COOBITHI; 3HAKOMCTBO CO CITyYailHBIMHU|

IIpU  pEUIEHUU

BEJIMUMHAMM;  YMEHHUE  [PUBOIUTH
MPUMEPHI TIPOSBIICHUS 3aKOHA OOJBIIIHX
qrCeNl B MPUPOIHBIX U OOIIECTBEHHBIX

MIBJICHUAX




COBMECTHYIO
NEeATENbHOCTD B
MHTEpecax

rpaXk JaHCKOTO
o0IIecTBa, yYacCTBOBATH
B CaMOYNpAaBJICHUU B
00111e00pa3oBaTeIHLHOM
OpraHu3aluu U JETCKO-
FOHOIIIECKUX
Opra”u3anusx;

- YMEHUE
B3aMMOJICHICTBOBATh  C
COL[MAJIbHBIMU
WHCTUTYTaMH B
COOTBETCTBUM  C  HX
byHKIUAMU u
Ha3HAYCHUEM,;

- TOTOBHOCTD K
C'yMaHUTapHOU
BOJIOHTEPCKOU
NEeATENbHOCTH,
[MaTPUOTUYECKOTO
BOCITUTAHMUS:

- c(hopMHUPOBAHHOCTH
[POCCUNCKOU
CPaXKIaHCKOH
WJICHTUYHOCTH,
MaTPUOTH3MA, YBAXKCHUS]
K CBOEMY Hapony,
UyBCTBA
OTBETCTBEHHOCTH TEPE]]
PonuHoii, ropmoctu 34
CBOU Kpaw, CBOIO
PonuHy, cBOMl S3BIK W
KYyJIbTYypYy, MpOLIIOE WU
HACTOSIIEE
MHOTOHAIMOHAIBHOTO
Hapoaa Poccuu;

- OCHHOCTHOC




OTHOIIICHUE K]
rOCY1apCTBEHHBIM
CHMBOJIaM,
NCTOPUUYECKOMY u
MPUPOJHOMY HACJIEIUIO,
MaMsATHUKAM, TPAJAUIUIM,
HAPOJ0B Poccun,
nmocTKeHusIM Poccum B
HayKe, HCKYCCTBE,
CIIOPTE, TEXHOJIOTHUSAX M
TpyIe;

- uaeHas
yOCKICHHOCTD,
FOTOBHOCTh K CITY>KEHUIO
n 3amure (OTedecTna,
OTBETCTBEHHOCTh 3a €ro
Ccynp0y;

OCBOCHHBIC
00yYarOIIMMUCS
MEKIPEIMETHBIC
MTOHSITHS 3|
YHUBEPCAIbHBIC
yueOHbIC JCUCTBHUS]
(peryJisITUBHBIC,
[M03HaBaTEJIbLHbBIC,
KOMMYHUKATHUBHBIE);

- CIIOCOOHOCTH 1704
MCTI0JIb30BAHUS B
[M03HABaTEILHOM 5]
COLMAJIbHOM  IIPAKTHKE,

FOTOBHOCTh K
CaMOCTOSITEIbBHOMY
MJIaHUPOBAHUIO u
OCYILIECTBICHUIO

y4eOHOU JesTEIbHOCTH,
OpraHM3aluu  y4eOHOrO
COTPYAHUYECTBA C
e 1arornYeCKUMH

paboTHUKaAMU u




CBEpPCTHUKAMH, K
YYaCTUI0 B IOCTPOCHUU
VHIUBULYaJIbHON
0OpazoBaTeIbHON
TPACKTOPUHU;

- OBJIaJICHHE HaBbIKAMU
y4eOHO-

1 CCJIEIOBATEIIHLCKOM,
[MPOCKTHOMN U
COIIMaJILHOM

JICATCIIbHOCTHU




OK 07 CopnelicTBOBaThH
COXPaHEHUIO
OKpY’KarOIEU CPEBI,
pecypcocOepekeHHIO,
MPUMEHSITh 3HaHUS 00
M3MEHEHUH KJIMMaTa,
MPUHIIUIIBI OEPEKITUBOTO
TPOU3BOJICTBA,

(O PEeKTUBHO AEHCTBOBATh
B UpE3BbIYalHbBIX
CUTYyaIUIX

- HE IPUHUMATH JEWCTBUS, NPUHOCSIINE
BpEIl OKPYKAIOIIEH CPEAE;

- YMETb MPOTHO3UPOBATh HEOIArONPHUATHBIC
PKOJIOTUYECKUE TOCJIEACTBUSA
[peIPUHUMAECMBIX JIEUCTBU,
[IPEIOTBPALLATD UX;

pacUIMpUTh

OIIBIT ACATCIIBHOCTH
PKOJIOTUUYECKOM HAIIPaBJICHHOCTH,

- pa3pabatbIBaTh IJIaH PEIICHUS TPOOJIEMBI C

Y4eTOM aHanM3a UMEIOITUXCS]
MaTepUaIbHBIX u HEMaTepHaATbHBIX|
PECYPCOB;

- OCYHICCTBIIATH IICJCHAIIPABICHHBIA TOUCK|
MepeHoca CpelICTB M CIIOCOOOB JIEHUCTBUS B
PO eCCHOHAIIBHYIO CPEIy;

yMETb  TEPEHOCUTb  3HaHUs B
[MO3HABATEJIbHYI0O U MPAKTUYECKYI0 00JacTH
PKU3HENIEATETbHOCTH;

- TpeasiaraTh HOBBIE MPOEKTHI, OLICHUBATH
U7CH C MO3UIIMA HOBU3HBI, OPUTHHAIBHOCTH,

[MPaKTUYECKOM 3HAYUMOCTH;

- JdaBaTb OLCHKY HOBBIM CHUTyalUAM,
BHOCHUTb KOPPCKTUBbBI B  JCATCIIBHOCTD,
OLICHHUBATDH COOTBCTCTBHUC PE3YJILTATOB

[[EIIM

NOHATUAMU:  (YHKIHS,

HenpepbiBHAsA (DYHKIMS, MPOU3BOJIHASA, IEPBOOOpa3Has,

YyMETb  OIEpUPOBATH

OIIpCAa CJICHHBIN HHTCTpaI; YMCTb HaxXOOUTHh,

[IPOU3BOJHBIE JJIEMEHTAPHBIX (DYHKIMM, HCIONb3YS
CIIPAaBOYHBbIE MaTepHualbl; UCCIEAOBATh B IPOCTEUIINX
cilydasx (QYHKIHUH MOHOTOHHOCTb, HaXOJHTh

HAauOOJIBIINE M HAWMCHBIIIME 3HAYCHUS Q)YHKHHIZ;

Ha

CTPOUTh TpaUKM MHOTOWIEHOB C HCIOJb30BaHUEM]

arrmapara MaTEMATHYCCKOTO aHaJIn3a, IIPUMCHATH

[IPOU3BOJIHYIO IIPM pELICHUM 3a1a4 Ha JIBUKEHUE;
pemarh  MPaKTUKO-OPUEHTUPOBAHHBIC  3a7auyd  Ha
HauOOoJbIINE U HAUMEHbILINE 3HAYECHUS, HA HAX0XKJICHUE
Iy TH, CKOPOCTH U YCKOPEHUS;

YyMETh ONEpUPOBATHh MOHITUSMU: JIBUKEHUE B
POCTPAHCTBE, MOJ00HBIE (QUTYpPHI B TPOCTPAHCTBE;
MCIIOJIb30BAaTh OTHOILIEHUE IUIOLIAZEH TOBEPXHOCTEU U
00BEMOB MOI00HBIX (DUTYP TP PELLICHUH 33]1aY;

- YMETh BBIYUCIISATH T€OMETPUUECKHE BETMUMHBI (JJIMHA,
yTOJI, o0beM, IUIOUIaJb TMOBEPXHOCTH),

MCIIOJIb3YsI M3yUYeHHbIE (POPMYJIbI U METO/IbI

IIOIIA/b,




2. CTpykTypa M cojep:kaHue 001eo0pa3oBaTeJIbHONH TUCHUIIIHHBI

2.1. O0beM JUCHUILIMHBI U BUABI y4eOHO# padoThl

Bup yyeOHOM padoThI Oovem ¢
yacax
O06bem 00pa3oBaTeIbHOIM MPOrPaMMBbI JUCHUILTHHBI 280
3a 2 z00a:
1 kypc 146u
2 kypc 134u
B T.Y.
OcHOBHOe cojiep:kaHue 280
BT. U..
TEOPEeTUUYECKOE 00yICHHE 110
MPAKTUYECKUE 3aHATUS 130
IIpodeccnoHaTbHO-OPHEHTHPOBAHHOE COJIEPKAHME 20
(conep:kaHuMe MPUKJIATHOTO MOIYJIA)
BT. U..
TEOpeTUYECKoe 00yUeHHE 2
NPAaKTHUECKUE 3aHATHUS 38
IIpome:kyTouHasi aTTecTanus (3K3aMeH) 6




2.2. TemaTu4ecKuil IJIAH M COlEePKAHNE U CIIUTIHHBI

HanMeHoBamHe Conep:xkanue y4eOHOro Mmarepuasa (0CHOBHOE M NPO(eCcCHOHATbHO- ObLem DopmMupyeMbI
OPHUEHTHPOBAHHOE), JIA00OPATOPHBbIC U MPAKTHYECKHE 3aHATHUS, e
pa3aesioB U TeM . 4acoB
NPUKJIATHON MOAYJIb (MIPH HAJTHYHUH) KOMIIETEeH U
1 2 3 4
OcHoBHOe coaep:xkaHmne
Pa3nen 1. 16
IloBTOpenue Kypca
MaTeMaTHKH
OCHOBHOM LIKOJIBI
Tema 1.1 Coneprkanue yaeOHOTO MaTepHaia 1-2
[enn u 3amaud | ba3oBbie 3HAHUSI U YMEHHs [0 MaTeMaTUKe B MPO(ECCUOHAIBHON U B
MaTeMaTUKH IIPU | IOBCETHEBHOM JIESITEIbHOCTH.
OCBOEHHHU KoMOuHHpOBaHHOE 3aHSTHE 2 OK-01, OK-02,
CIIEIINAILHOCTHU OK-03, OK-04,
Tema 1.2 Coneprkanue yueOHOro MaTepuasa OK_OS}’( 31;-06’
Uucna v BeluMciIeHU. | JIGMCTBUS HAJ TMOJOXHUTEIBHBIMU M OTPUIIATCIIBHBIMU  YHCIIAMU, 3-4 K 101 -HK 13
Boipaxenus U | OOBIKHOBEHHBIMU U JICCSITHYHBIMU APOOSMHU. o '
npeoOpazoBaHus JlelicTBus co cTeneHaMu, (GOpMyJibl COKPAIIEHHOT'O YMHOKEHHS. 2
KomOunupoBanHoe 3aHsTHE
Tema 1.3. IIpodeccnoHAIbHO-OPUEHTUPOBAHHOE COJlepPKaHue (comep:KaHue
["'eomeTpust Ha | MPUKJIATHOTO MOIYJIsl) 5-6
MJIOCKOCTH Bunb! muiockux ¢Guryp u ux miomnaib.
[IpakTUKO-OpUEHTUPOBAHHBIE 3aJa4yd B Kypce TE€OMETpPUM Ha 2




IINTOCKOCTH

HpaKTI/I‘IGCKOG 3aHATHUC

Tema 1.4 Coneprxanue yaeOHOTO MaTepHalia
[IponieHTHBIE [IpocThie TPOIEHTHI, pa3HbIe CMOCOOBI WX BBIYUCIHCHUS. CIIOXKHBIC 7-8
BBIYUCIICHUS MPOLIECHTHI 2
[IpakTueckoe 3aHsATHE
Tema 1.5 Coneprkanne yueOHOTO MaTepuasa 9-10
YpaBHeHUs u | Jluneitnple, KBaipaTHBIC, IPOOHO-TMHEHHBIE YPAaBHEHUS U HEPABEHCTBA
HEpPaBEHCTBA [IpakTrueckoe 3aHsTHE °
Tema 1.6 Conepxanue yueOHOro MaTepuania
Cucremsl ypaBHeHui U | CiocoObI pelIeHns CUCTEM JIMHEHHBIX YpaBHEHUIA. 11,12,13,
HEPaBEHCTB KoMOunupoBanHoe 3aHsTHE 1:'
Tema 1.7 Conepxanue yueOHOro MaTepuania
BxoaHOM KOHTPOIB Boluncnenuss u  mpeoOpa3oBaHusA. YpaBHEHUSI M  HEpPABEHCTBA. 15,16
['eomeTpust Ha MIIOCKOCTH 2
KoHnTtposnbHas padota
Paznen 2 Ilpsimble u 18
IJIOCKOCTH B
MPOCTPAHCTBE (())II<<-(())11, %II{(-_%S;’
Tema 2.1. Conepkanue yueOHOro marepuania 0K 1 1’ K 1.3
OcHoBHble ~ moHsATHA | [IpenMer crepeoMeTpur. OCHOBHbIE MOHSTHS (TOdYKa, mpsiMas, | 1//18 o ‘
CTEPEOMETPUHU. IUIOCKOCTh, MPOCTPAHCTBO). (OCHOBHBIE AKCUOMBI CTEPEOMETPHH. 2




Pacrmiosioxxenue

MPSIMBIX U IJIOCKOCTEN

Ilepecekarommecs, mnapaieldbHble W CKPCIIMBAIOLIMAECS MPSIMBIE.
[Ipu3Hak © CBOICTBO CKpeIIMBAKOIIMXCSI MOpsIMbIX. (OCHOBHBIE
MPOCTPAHCTBEHHBIE (DUTYPHI.

KomOuHupoBaHHoe 3aHsITHE

Tema 2.2. Conepkanue yueOHOro Marepuania
[TapannenbHOCTh [MapannenbHbie mpsiMas ©  IuiockocTh. Ompenenenme. Ilpusnak. | 19,20,
npsMbIX, nOpsmMod U | CBoiictBa (¢ jJoka3zatenbcTBoM).  [lapammensHbie  miockoctu. | 21,22
IJIOCKOCTH, Omnpenenenue. [Ipuznak. CpoiicTBa (C 0Ka3aTenbCcTBOM). Terpasap u
IIJIOCKOCTEN ero oanemeHThl. [lapammenenunen wu ero smemeHThl. (CBoOMCTBa 4
MPOTHUBOIOJOXKHBIX ~TIpaHe M  JWaroHajled  mnapajuienenunesaa.
ITocTtpoenue ceuenunit. Pemenue 3anay.
KoMOunupoBanHoe 3aHsiTHE
Tema 2.3. Conepkanue yueOHOro maTepuania
[lepnennukynsapaocts | [lepneHAUKYIsIpHBIE IIpsSIMBIE. [TapanenbHbie HpsSIMBIE,
NPSIMBIX, TIPSIMOU U MEPIECHIUKYJISIPHBIE K IUIOCKOCTH. [IpU3HAaK mNeprneHauKyIsIpHOCTH
MIJIOCKOCTH, npsMoii U tiockocTu. JlokasarenbctBo. [leprieHaukynsap u HakioHHas. | 23,24
IJIOCKOCTEN [lepiennuKynsipHble  TIOCKOCTU. [IpW3Hak mnepneHANKYISIPHOCTH
TUIOCKOCTEN. [[0Ka3aTenbCTBO. 2
PaccrosiHus B mpocTpaHCcTBe
KomOuHupoBaHHoe 3aHsATHE
Tema 2.4. Coneprkanue yueOHOTO MaTepHraia 25,26,27,
Teopema 0 TPEX | Teopema 0 Tpex mNeprHeHAUKYIsApax. JlokazaTenabCTBO. YTOJI MEXKAY 28
ICPHCHANKYJIApaxX MPSAMOM U TIOCKOCTBHIO. YTOJI MEXAY MIIOCKOCTSIMA
4

KomOunupoBanHoe 3aHsiTue




Tema 2.5.

IIpodeccuoHaIbHO-OPUEHTHPOBAHHOE COAepKaHUEe (Coaep:KaHUe

[TapannenpHbIE, NPUKJIATHOTO MOTYJIs1) 29,30,31,
NEPICHINKYISIPHEIE, Axkcuomsl ctepeomeTpud. [lepneHauKyISIPHOCTS MPSIMON U TNIOCKOCTH, 32
CKpEIIUBAIOIIHNECS NapayieIbHOCTh JIByX TMPSIMBIX, TEPIEHIUKYISPHBIX IJIOCKOCTH, 4
psiMbIe MEPIEHANKYISIPHOCTh TUIOCKOCTEN
IIpakTueckoe 3aHsaTHE
Tema 2.6. Conepkanue yueOHOro MaTepuania
Pemenue 3ajad. | PacrionoskeHre  mpsAMBIX M IUIOCKOCTeW B mpocTpaHcTre. | 33,34
[Ipssmbie m mmockocTH | [leprieHaAuKyIIpHOCT W MApaJICIbHOCTh TPSAMBIX W IUIOCKOCTEH.
B ITPOCTPAHCTBE CkpemuBaromecs npsmbie 2
KoHnTtponbHas paborta
Pazgen 3. 14
Koopannarel |
BEKTOPBI
Tema 3.1 Coneprkanue yaeOHOTO MaTepHaia 35,36,
JlekapToBbI JlekapTOoBBl KOOpAWHATHI B mpocTpaHctBe. Ilpocreitmue 3amaum B | 37,38, | OK-02, OK-03,
KOOPIMHATBI B | koopauHarax. PaccrosHume Mexay HAByMs TOYKaMH, KOOPIWHATHI OK-04, OK-07
IIPOCTPAHCTBE. CEpEIUHBI OTPE3Ka 4 IK 1.1, [IK 1.3
Paccrosinue Mexay | KomOuHupoBaHHOE 3aHSATHE
TBYMSI TOYKAMHU.
Koopaunatet
CEpeNUHbBI OTPE3Ka
Tema 3.2 Coneprkanre yaeOHOTO MaTepHaia 39,40,41,




Bexkrtopsl B | Bextopei B mnpoctpanctBe. CIlO)K€HHE W BBIUUTAHUE BEKTOPOB. 42
IIPOCTPAHCTBE. YMHOXEeHHE BekTopa Ha uncio. KommianapHsie BeKTOpbl. CkansipHOe
Yron MEXKIy | IPDOU3BEICHUE  BEKTOpPOB.  Pa3nokeHne  Bekropa 1O  TpeM
BEKTOpaMH. HEKOMILJIaHApHbIM ~ BeKkTopaMm. KoopauHaThl BEKTOpa, CKaJspHOE 4
CkansipHoe MIPOU3BEACHUE BEKTOPOB B KOOPANHATAX, YTOJ MEXIY BEKTOPAMH, YTOJ
IIPOU3BECHUE MEXK]y MPSIMOM U MJIOCKOCTBIO, YTOJI MEXK/y IUIOCKOCTSIMU. Y paBHEHHE
BEKTOPOB IJIOCKOCTU. ['eoMeTpUieCcKril CMBICI ONTPEAETUTENS 2X2
KomOuHMpOBaHHOE 3aHATHE
Tema 3.3 IIpodeccnoHaILHO-OPUEHTHPOBAHHOE cojep:kaHue (conep:xkanue | 43,44 45,
[IpakTuko- NPUKJIATHOTO MOYJIs1) 46
OpUEHTHUPOBAHHBIE KoopnunatHas ninockocTh. BeluucieHue paccTosHui W Iulomageil Ha
3a1a4u Ha | mockoctu. KomnuecTBeHHbIE pacyeTsl
KOOPJIMHATHOMN [IpakTuueckoe 3aHsTHE 4
IIJIOCKOCTH
Tema 3.4 Conepkanue yueOHOro maTepuania
Pewenue 3a7a4. | JlekapToBbl KOOpAMHATHI B IIPOCTPAHCTBE. BEKTOPBHI B IIPOCTPAHCTBE.
Koopaunatsr u | ClnoxkeHre W BBIYMTAHHE BEKTOPOB. YMHO)KEHHE BeKTOpa Ha yucio. | 47,48
BEKTOPBI Kommuianapaesie  BekTOpbl. CKalnsipHOE MPOU3BEICHHUE BEKTOPOB.
Pa3noxkenne BekTOpa 1O TPEM HEKOMIUIAHAPHBIM  BEKTOpPaM.
IIpocTenimme 3amaum B KoopaumHarax. KoopauHaTel — BEKTODA,
paccTosiHME MEXJy TOYKaMH, KOOpPJMHATBI CEpeMHbl OTpe3Ka, 2

CKaJIIpHOE TPOM3BEICHUE BEKTOPOB B KOOpAMHATaX, YIroid MEXIY
BEKTOpPaMH, YroJd MEXAy IMpsSMOM U IUIOCKOCTBIO, YIrOJI MEXKIY
IJIOCKOCTSMHU

KoHnTtponbHas pabota




Paznen 4. OcHOBBI

34

TPUTOHOMETPUH.
Tpuronomerpuyeckn
e pyHKUMHU
Tema 4.1 Coneprkanue yueOHOTO MaTepHaia
Tpuronomerpudeckue | PagmanHas mepa yria. I1oBopoT Touku BOKpYr Hauama koopaunar. | 49,50,51
byHKIUN OnpeneneHue cHHyca, KOCHHYCa, TAHM€HCA M KOTaHI€Hca. 3HAaKd 52,
IIPOM3BOJIBHOIO YT, | CHHYCa, KOCUHYCa, TAHT€HCA U KOTAHT'€HCa [10 YETBEPTIM. 3aBUCUMOCTb 4
gyuciaa. PanuaHHas W | MEXIy CHHYCOM, KOCHHYCOM, TAHT€HCOM M KOTAHT€HCOM OJHOTO U
rpagyCHas Mepa yriaa | TOro Xke yria

KomOuHupoBaHHoe 3aHsATHE
Tema 4.2 Coneprkanue yueOHOTO MaTepHaia
OCHOBHBIE Tpuronomerpuueckue ToxaectBa. CHHyC, KOCHHYC, TaHreHc u | 53,54,55
TPUTOHOMETPUUYECKHE | KOTAHTE€HC YTJIOB o U - o.. DopMmyIibl npuBeneHUs 56
TOXJI€CTBA. KoMOunupoBanHoe 3aHsiTHE 4
dopmyIibl IPUBEICHUS
Tema 4.3 Conepxanue yueOHOro marepuaia
Cunyc, KocuHyc, | CymMa U pa3sHOCTh cuHycoB. CyMMma M pa3HOCTh KocuHycoB. Cunyc u | 57,58,59,
TAHI€HC CYMMBl U | KOCMHYC  JBOiHOro  yrma. @opmynbl  mojoBuHHOro  yria. | 60,61,62
pasHOCTH IBYX yriuoB | [IpeoOpa3oBaHusi  CyMMbl ~ TPUTOHOMETPUYECKHMX  (QYHKUMA B
CuHyC UM KOCHHYC | MPOM3BEACHWE W  MPOW3BEACHWS B  CyMMYy.  BbIpaxkeHue 6
JIBOMHOTO yIia. | TPUTOHOMETPUYECKUX ~ (YHKIMHA  Yepe3 TaHTeHC  IOJOBUHHOTO
dopmyisl aprymenta. [IpeoOpa3oBaHusi MPOCTEHIINX TPUTOHOMETPUUECKHUX
MOJIOBUHHOTO yTJia BBIPKECHHIM

KomOuHMpOBaHHOE 3aHATHE

OK-01, OK-02,

OK-03, OK-04,

OK-05, OK-06,
OK-07
I[IK 1.3




Tema 4.4 Coneprkanue yaeOHOTO MaTepHaia 63,64
OyHKINH, ux | O6nacTh ompeneneHuss U MHOXKECTBO 3HAa4eHWH (yHKIui. YETHOCTH, 2
cBoiictBa.  CrocoObl | HEUETHOCTD, MEPUOTUUHOCTD QyHKIMH. CIOCOObI 3aJaHusT QYHKITHIA
3aanust QyHKIUN KomOuHupoBaHHoOE 3aHsITHE
Tema 4.5 Conepkanue yueOHOro MaTepuania 65,66
Tpuronomerpuyeckue | O0nacTb ompeAeNeHuss 1 MHOXKECTBO 3HAUEHUN TPUTOHOMETPUUYECKUX 2
(GyHKLIMH, X CBOMCTBA | GyHKIIHIA. YETHOCT®, HEYETHOCTD, [IEPUOAUYHOCTD
U rpaduKu TpUTOHOMETpUUECKUX (PYyHKUUUA. CBoMcTBAa M rpapuku PyHKUUNA y =

COs X,y =sin X, y =tg X, y = ctg x.

KoMOuHupoBaHHoOe 3aHsITHE.
Tema 4.6 Coneprkanue yueOHOTO MaTepHaia
[TpeoOpazoBanue Ckatue u pacTsbkeHrne rpaukoB TPUTOHOMETPUYECKUX (PYHKITUH. 67-68
rpadukoB [IpeoOpazoBanue rpa@uKOB TPUTOHOMETPUUECKUX (DYHKIIHIMA
TPUTOHOMETPUYECKUX | [IpakTHUECKOE 3aHITHE 2
byHKIUH
Tema 4.7 IIpodeccuoHAIbLHO-OPUEHTUPOBAHHOE CO/JlepPKaHue (coaep:KaHue
Onucanue NPHUKJIATHOTO MOTYJIA) 69,70
IIPOU3BOJICTBEHHBIX Hcnonp30BaHne  CBOMCTB  TPUTOHOMETPHUYECKHX  (YHKUIUMH B 2
IIPOLIECCOB C | mpodeccuOHANBHBIX 3a/1a4ax
noMompo  rpadukoB | [IpakTHyeckoe 3aHsITHE
byHKIUH
Tema 4.8 Coneprkanue yaeOHOTO MaTepHaia 71,72
OOparHsbie OOpatHbie TpuroHomerpudeckue Gyuakmuu. Mx cBoiicTBa u rpaduxu 2
TPUTOHOMETPUHCCKHUE | KoMOuHMpOBAHHOE 3aHATHE




byHKIIUH

Tema 4.9 Coneprkanre yaeOHOTO MaTepHraia

Tpuronomerpudeckue | YpaBHEHHE COS X = a. YpaBHEHHE Sin X = a. YpaBHeHHe tg X = a, ctg X = | 73,74,75

ypaBHEHUS U a. PeleHue TPUTOHOMETPUYECKUX YPaBHEHHH OCHOBHBIX THIOB: | 76,77,78

HEPaBEHCTBA IPOCTEUIINE TPUTOHOMETPUYECKHME YPAaBHEHMS, CBOJSLIMECT K
KBaJ[paTHBIM, PEIIA€MbI€ PA3JI0KEHUEM HA MHOXKUTEIHU, OJTHOPOIHbIE. 6
[Ipocreimme TPUrOHOMETPUUECKUE HEPABEHCTBA
KoMOuHupoBaHHOE 3aHSTHE.

Tema 4.10 Conepxanue yueOHOro marepuania 79,80

Cucrembl CucTeMbl IPOCTEUIINX TPUTOHOMETPUIECKUX YPABHEHUIM 2

TPUTOHOMETPHUYCCKUX | KoMOMHUPOBAHHOE 3aHSTHE

YpaBHECHUM

Tema 4.11 Coneprkanre yaeOHOTO MaTepHaia 81,82

Pewenue 3anad. | [IpeoOpa3oBaHue  TPUTOHOMETPUYECKUX  BbIpakeHUW.  Pernenue

OCHOBBI TPUTOHOMETPUYECKUX YPABHEHUH M HEPABEHCTB B TOM 4YHUCIE C 2

TPUTOHOMETPHH. MCIIOJIb30BAaHUEM CBOMCTB (DYHKIIHIA.

Tpuronomerpuyeckue | KonrposabHas pabora

byHKIIUN

Paspean S. 8

KommiekcHble yuciia

Tema 5.1 Conepkanue yueOHOro maTepuania 83,84,85,

KommiekcHele uncna | [lonsitue komruiekcHoro uuciia. ConpspKeHHbIE KOMILICKCHBIC 4ucia, | 86
MOAYJb W AapryMEHT KOMIUIEKCHOro uucia. Popma 3anucu 4
KOMIIEKCHOIO ~ 4yucia  (FeoMeTpuyecKkas, TPUTOHOMETpUYECKasd,




anreOpanyeckas). ApudmeTHdecKre JCHCTBUS C KOMIUICKCHBIMU

qucjiaMH1

KomOunupoBanHoe 3aHsiTue

Tema 5.2 Coneprxanue yaeOHOTO MaTepHraia 87,88,89

[Tpumenenue BeInonHeHne pacyeToB ¢ MOMOIIBK KOMIUIEKCHBIX umcen. [Ipumeps | 90

KOMILJIEKCHBIX YHCE UCIIOJIb30BAHUSI KOMITJIEKCHBIX YHCETT 4
[IpakTrueckoe 3aHsTHe

Pa3nen 6. 34

IIpousBoanas

GyHkuumu, ee

NpUMeHeHune

Tema 6.1 Coneprxkanue yaeOHOTO MaTepHraia 91,92

[lonstue OmnpeneneHre YUCIOBOW MOCIEAOBATEILHOCTH U CIIOCOOBI €€ 3a/laHusl. OK-01. OK-02

MIPOU3BOJHOM. CBolicTBa 4YMCIOBBIX MOCIEAOBaTEIbHOCTENU. OmpeneneHue mnpeaena 2 OK—O3, OK—04’

@opmynsl M IpaBHiA | TOCIEIOBATENFHOCTA. BhIUncIeHne mpenenoB MOCIeA0BaTEIbHOCTEN. ’ 0 6’

mupepenunpoBanus | Ilpenen ¢yHkiuun Ha OeckoHeuHoctd. [lpexen (yHkmMM B TOUKe. OK_OOSIZ_(())I;_ ’
[Ipupamenue  aprymenrta. llpupamenne  dyHkinuu.  3agayw, K 1.3
OPUBOJSIIME K MOHATUIO Mpou3BOAHOW. OmpenerneHue Mpou3BOIHOM. '
AJITOPUTM OTBICKaHHS ITPOU3BOJHON
KomMOuHupoBaHHOe 3aHsTHE

Tema 6.2 Conepxanue yueOHOro Matepuana 93,94,95,

[IpousBonusle cymmsl, | @opmynsl quddepenniupoBanus. [Ipasuna guddepeHimpoBanus 96

pa3HOCTH KomMOuHupoBanHoe 3aHsTHE 4




IIPOU3BEICHUS,

YacTHOTO
Tewma 6.3 Coneprxanue yaeOHOTO MaTepHraia 97,98,99,
[TpousBoaHbIC Onpenenenne cnoxuoil Gpynkuuu. [IponsBogHas TPUTOHOMETPHUYECKHIX 100
TPUTOHOMETPUUYECKUX | pyHKIMA. [IpousBoaHAas ClIOKHON (PYHKITUN
GyHKITUH. KomMmOuHupoBaHHOE 3aHsATHE 4
[IponsBoaHas
CIIOKHOM (QyHKITUN
Tema 6.4 Conepxanue yueOHOro MaTepuaia 101,102
ITonsTue o | [lonsitne HenpepbiBHON PyHKIMU. CBONCTBAa HENPEPBHIBHON (PYHKIUU. 2
HEINPEPBIBHOCTH CBs13b MEX1y HENPEPHIBHOCTHIO U AUPHEpEeHIUPYEMOCTHIO (DYHKIIMH B
byHKITIH. MeTon | Touke. ANTOPUTM pEIIeHUsT HEPABEHCTB METOI0M HHTEPBAJIOB
WHTEPBAJIOB KomMOuHupoBaHnHOe 3aHsITHE
Tema 6.5 Coneprxanue yueOHOTO MaTepuaia 103,104,
['eomeTpuueckuii u | [eomerpuueckuii cMbICa mpoum3BoAHON  (yukumm —  yriosoi | 105,106
¢usndeckuil  cMbICH | KOA(DHUIMEHT KacaTebHOM K rpaduky (QYyHKIMM B TOYKE. YpaBHEHHUE
TIPOU3BOTHON KacaTeabHON K rpaduky QyHKUUU. AJITOPUTM COCTABJICHHS YpPaBHEHUS 4
KacaTebHOU K rpaduky pyHKInn y=f(x)
KomMOuHupoBanHoe 3aHsITHE
Tema 6.6 Copnepxxanue yudeOHOro Marepuaia 107,108
Ousnuyeckuii  CMbICH | DU3WYECKU (MEXaHUYECKHU) CMBICT TPOW3BOAHOW — MTHOBCHHAS
IPOU3BOAHOM B | CKOPOCTh B MOMEHT BpeMeHH t: v =S’ (t) 2
po(heCcCUOHATIBHBIX IIpakTnueckoe 3anaTue

3a7ayax




Tema 6.7 Conepxanue yuyeOHOro Marepuaia 109,110,
MOHOTOHHOCTB Bospacranne u yObiBaHuWe (QYHKIHH, COOTBETCTBHE Bo3pactanus u | 111,112
byHKIIHN. Touku | yObiBanust (yHKUIMK 3HAKy Mpou3BogHOW. [loHATHE mpoM3BOAHOMN
IKCTpEMyMa BBICIIETO TOpPSAJKA, COOTBETCTBME 3HAKAa BTOPOM MPOU3BOAHOU 4
BBINTYKJIOCTU (BOTHYTOCTH) (DYHKIIMM Ha OTpe3Ke. 3a/layu Ha MaKCUMyM
u MuHuUMyM. [loHATHE acHUMOTOTHI, CHOCOOBI WX OIpPEACIICHHUS.
AnropuT™M wuccienoBaHus (QYHKIIMA W TOCTPOEHUS €€ Trpaduka ¢
TIOMOIIBIO MPOU3BOHOM. [[poOHO-TMHEeliHAS QYHKITUS
KombOunupoBaHnHoe 3aHsiTHE
Tema 6.8 Conepxanue yueOHOro Marepuana 113,114,
HCCHGHOUBaHHe Uccnenosanue ¢GpyHKIIMKM HA MOHOTOHHOCTh U TTOCTPOCHHUE TPpaUKOB. 115116
ymKimii 1 KomMOuHupoBaHnHOe 3aHsITHE 4
NoCTpoeHue rpaduKoB
Tema 6.9 HaubGonbiee | Coaeprkanue yueOHOro Matepuaia 117,118,
u HauMeHbllee | Haxoxkaenue HamOOJIbIIET0 M HAWMMEHBIIETo 3HAaYeHUM (QyHKLHM, 2
3HaYCHUS PYHKITUN NOCTpOEHUE TpadUKOB MHOTOWIEHOB C MCIOJb30BaHUEM armmapara
MaTEMaTUYECKOTO aHaIN3a
KomOunupoBanHoe 3aHsTHE
Tema 6.10 IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE cojAep:kaHue (comep:kanme | 119,120,
Haxoxnenue MPUKJIAJTHOT0 MOIYJIA) 121,122
ONTUMAJILHOTO Haumenbiiee u Hanbosbiee 3HaueHne GyHKIIMH 4
pe3yJibTara ¢ | [IpakTrdeckoe 3aHsATHE
IIOMOILBIO
IIPOU3BOJHOM B

IMPAaKTHYCCKUX 3aJladax




Tema 6.11 Conep:xanne yueOHOr0 MaTepHasa 123,124
Pemienune 3apay. | opmynsl u npasuia auddepennupoanus. UccnenoBanue GyHKIHIA C
[IpownsBoaHas NOMOIIIbI0 TIpou3BOJHOM. HauOonbliee U HaWMEHbIIEE 3HAYCHUS 2
byHKIUH, ee | GyHKIUU
pUMEHEHUE KouTtponbHas pabora
Paznen 7. 42
MHOrorpaHHukn
TeJia BpaleHust
Tema 7.1 Conepskanue yueOHOro Marepuaia 125,126
Bepmunbi, peopa, | [Tonsitue MHOrorpaHHuka. Ero 3jeMeHTBHI: BepIMHBI, peOpa, TpaHH.
rpaHyd MHOrorpaHHuka | /Inaronans. CeueHnue. BollyKkiible U HEBBITYKIIbIE MHOTOTPAaHHUKH 2
KomOunupoBanHoe 3aHsATHE
Tema 7.2 ConeprxaHre yaeOHOTO MaTepHraia 127,128 | OK-01, OK-02,
[Tpuszma, ee | [Tonsitue mpusmbl. Ee ocHOBaHus 1 OOKOBBIE TpaHH. BhIicOTa MPU3MBI. OK-03, OK-04,
COCTaBJISIIOIIIME, IIpsimas u HaknoHHasa npusmMa. [IpaBunbsHas npusma. Ee ceuenue 2 OK-05, OK-06,
ceuenne. Ilpsmas u | KoMOMHMpPOBaHHOE 3aHATHE OK-07
MpaBUJIbHAS TPU3MBI [IK 1.1 IIK 1.3,
Tema 7.3 Conepxxanre yudeOHOro Marepuaia 129,130
IMapannenenunen, ky0. | [lapannenenunesn, cBOHCTBa MPSIMOYTOJIBHOTO MapauieNenuiesa, Kyo.
Ceuenue Ky0a, | CeueHue Ky0a, mapajieenume/a 2
napaJiesienurnena KomMOuHupoBanHoe 3aHsITHE
Tema 7.4 ConepxaHue y4eOHOro Marepuana
[Inpamuna, ee | [lupamuma wu ee oanemeHtsl. Ceuenne mnupamunel. [IpaBunbpHas
COCTABJISIFOLIME, nupaMujia. Y ceueHHas mupamMmu/ia 131,132




ceueHue. IlpaBuinbHas
nupaMuga. Y cedeHHas

KomOunupoBaHnHoe 3aHsATHE

nvpamu/jia 2

Tema 7.5 Conepxanue yueOHOro MaTepuana 133,134

bokoBas u monnad | [Inomans OOKOBOM M MOTHOM MOBEPXHOCTH MPU3MBI, TUPAMUIBI 2

IIOBEPXHOCTh IPU3MbI, | KOMOMHUPOBAHHOE 3aHATHC

IAPaMU/IbI

Tema 7.6 Conepxanue yueOHOro Marepuana 135,136

Cummerpuss B KyOe, | CHMMETpHs OTHOCHUTEIBHO TOYKH, MPAMOH, TIoCKOCTH. CUMMETpHUS B 2

napajuieJIenunese, KyOe, mapasuienenumnene, npusmMe, IUpamMmue

npu3Me, MUpamMue KomMOuHupoBaHHOE 3aHsITHE

Tema 7.7 IIpodeccnonaibHO-OPHEHTHPOBAHHOE co/ep:xkaHue (comep:xanue | 137,1381

[IpuMepbl cUMMETpUIi | IPUKJIATHOTO MOIYJIs1) 39,140

B npodeccun CummMmeTpus B IPUPOJIE, APXUTEKTYPE, TEXHHUKE, B OBITY A
[IpakTueckoe 3ansATHe

Tema 7.8 Conepxanue yueOHOro Marepuana 141,142

IIpaBunbHbIE [lonarne mnpaBuIbHOrO MHOrOrpaHHuka. CBOWCTBAa NPaBUIIBHBIX 2

MHOTOI'PaHHHUKHM,  HUX | MHOTOTPAaHHUKOB

CBONCTBA [IpakTueckoe 3aHsATHE

Tema 7.9 Coneprxanue yaeOHOTO MaTepHraia 143,144

Hunuup, ero | Ilunuuap u ero osnementhl. CedeHue IMIHHApA (MapaienbHoe | 2

COCTaBJISFOLIHE. OCHOBaHHIO U ocH). Pa3BepTka nununHapa

Ceuenue MUJINHAPA

2 Kypc¢




KomMmOuHupoBaHHOE 3aHsATHE

Tema 7.10 IpodeccnoHaTbHO-OPHEHTHPOBAHHOE cojlep:kaHue (comep:kaHue | 145,146
Komnyc, €ro | MPUKJIATHOTO MOTYJIsT) 147,148
COCTAaBJISIOIIIHE. Konyc u ero anementsl. CeueHue KoHyca (MapamiebHOE OCHOBAHUIO U .
Ceuenue KoHyca IPOXOIAIIEe Yepe3 BEPIINHY ), KOHMUECKHe ceueHus. Pa3BepTka koHyca
KomMOuHupoBaHHOe 3aHsTHE
Tema 7.11 Coneprxanne yaeOHOTO MaTepHraa 149,150
VYceueHHbli KOHYC. | YceueHHbIl koHyc. Ero oOpa3syromias u Beicota. CeueHrue ycedyeHHOro 2
CedyeHue yCEUEHHOIO | KOHyca
KOHycCa KomMOuHupoBanHoe 3aHsTHE
Tema 7.12 Conepxanue yaeOHOTo MaTepuasa 151,152
Hlap u cdepa, wux |llap u chepa. Bzaumuoe pacnonoxenue chepsl u miockoctu. CeueHne 2
CEUYCHUS mapa, chepsl
KomMOuHupoBaHHOE 3aHsATHE
Tema 7.13 Conepxanue yaeOHOro MaTepuasa 153,154
ITounsatne 00 oOveme | [lonsatue 00 oObemMe Tema. OObeM KyO0a H  NIPSIMOYTOJBLHOTO 2
Tea. Otnowenue | mapawtenenuneaa. O0beM npu3Mbl B TUIUHAPA. OTHOIICHHE 00HEMOB
00BEMOB NOJOOHBIX | TOJOOHBIX TEII. 'eOMETPHUUIECKUIT CMBICI OIPEACIIATENS 3-TO MOPsaKa
Tem KomMOuHupoBaHnHoOe 3aHsITHE
Tema 7.14 Coneprxanue yaeOHOTO MaTepHraia 155,156
O0bembl M mnomanu | O6beMbl mupamMuasl U Konyca. O0weM mapa. [lnomanu moBepxHocTei ,

IIOBEPXHOCTEN TeJl

TCJI

KombOunupoBanHoe 3aHsiTHE




Tema 7.15 Coneprxkanue yaeOHOTO MaTepuaia

KomOunnanmn KomOuHamm reoMeTpuyecKux Tel 157,158

MHOTOTPAaHHHMKOB M T€I | [IpakTHyecKoe 3aHsATHE 159,160

BpaICHU 4

Tema 7.16 Coneprxanue yaeOHOTO MaTepHraia 161,162

['eomeTpuueckue Mcrnonb30BaHue KOMOWHALHMIT MHOTOrPAaHHHKOB M Tel BpamjeHust B | 103,164

KOMOHWHAITUN Ha | IPaKTUKO-OPUEHTUPOBAHHBIX 33/1adaX 4

MIPAKTHKE [IpakTuueckoe 3aHsATHE

Tema 7.17 Coneprxanue yueOHOro MaTepuaa 165,166

Pemenue 3ama4. | OOBEMBI M TUIOIIAIA TOBEPXHOCTH MHOTOTPAHHUKOB M TEJT BpaIlCHUS 2

MHororpaHHUKH u | KonTposabsHas pabota

TeJa BPAIICHUS

Pasznea 8. 12

IlepBooOpa3Hasi

Gynkumnm, ee

npuMeHeHue

Tewma 8.1 Coneprxanne yaeOHOTO MaTepHaia 167,168 | OK-01, OK-02,
[TepBooOpa3zHast 3aaya 0 BOCCTAHOBJICHUHU 3aKOHA JIBUKEHMS 110 U3BECTHOM CKOPOCTH. OK-03, OK-04,
byHKIUY. IIpaBuna | Ilonsite mHTerpupoBanusi. O3HAKOMJICHHE C MOHATHEM HWHTErpajia u OK-05, OK-06,
HaXO0XJICHUS nepBooOpasnoil s ¢yHkuumu y=f(x). Pemenue 3amay Ha CBs3b 5 OK-07
NepBOOOPA3HBIX NepBOOOPA3HON M €€ MPOU3BOIAHON, BBHIYHCICHHUE MEPBOOOPA3HON s

nanHoM (pyHkuuu. Tabmuna hopMyI sl HAX0XKIEHUS IEPBOOOPA3HBIX.
N3yuenune npaBuia BBIYUMCIEHUS IEPBOOOPAZHOM

KombOunupoBanHoe 3aHsiTHE




Tema 8.2 Conepxanue yueOHOro Marepuana
[Tmomane 3ajaun, NPUBOASAINKME K TIOHATHIO OIpeaeIeHHOro wuHrerpada — o | 169,170
KPUBOJIMHEHHOM BBIYMCJIEHUN IUIOWIAA KPUBOJMHEMHON Tpamenuu, O MEepeMEIICHUN
tpaneuuu.  Dopmyna | touku. Ilonsitue omnpenenéHHoro wuHTerpana. [eoMerpuyeckuit u 2
Herorona — JleliOHuna | ¢pu3ndeckuii CMBICI OMpeeieHHOro nuterpaia. ®@opmysa Herorona—

JleiiOumIa

KomMOuHupoBanHoe 3aHsITHE
Tema 8.3 Conepxxanue yueOHOro MaTepuaia 171,172
Heonpenenennsii  u | [loHsiTre HeonpeaeIeHHOTO HHTETpaja 2
ONPENECITICHHBIN KomMmOuHupoBaHHOE 3aHsATHE
WHTETpaibl
Tema 8.4 Conepxanue yueOHOro Marepuana 173,174
[lonsaTne 00 | 'eomeTpuveckuii CMBICI ONPEACICHHOTO UHTETpajia 2
ONPEICIICHHOM KomMOuHupoBanHoe 3aHsTHE
WHTErpae KakK
IJI0ILA A
KPUBOJIMHENHOU
Tpaneuuu
Tema 8.5 IIpodeccnoHaIbLHO-OPUEHTHPOBAHHOE cojaep:kaHue (coaep:kanue | 175,176
OnpeneneHHblil NPHUKJIATHOT0 MOIYJIA)

HHTETpaJI B )KU3HHU

['eomeTpuyeckuid  CMBICH  OMpeAeNieHHOro uHTerpana. @Popmyna

Herorona — JleiiOaunia.




Pemenue 3aJa4 Ha I[IPHUMCHCHHC HHTCIpalla JII BbIYHCICHUA

(bu3HUeCKNX BEIMYUH U TUIOIAIeH

[IpakTHueckoe 3aHsATHE

Tema 8.6 Conepxanue yueOHOro Marepuana 177,178
Pemenue 3agad. | [lepBooOpasnas ¢pyuknuu. [lpaBuna Haxoxaenus nepBooOpasHbix. Ee 2
[TepBooOpazHas IpUMEHEHUE
byHKIHH, ¢e | KonrponrHas pabota
PUMEHEHUE
Pa3nen 9. 16
CreneHM ¥ KOpHH.
CreneHHasi pyHKIUA
Tema 9.1 Coneprxanue yueOHOro MaTepuaa 179,180
Crenennas ¢yHkuus, | [IousTHEe KOpHSA N-Oi CTEMEHH M3 AcHcTBUTENbHOro ymciaa. dynkiuu | 181,182
ee CBOWCTBA y = VX ux cBoiictBa u rpaduku. CBoiicTBa KOPHS N-0if CTETEHN
KoMOMHMPOBAaHHOE 3aHATHE 4 gi_gé’ gi_gi’
Tema 9.2 Conepxanue ydeOHOTro MaTepuasia 183,184 OK_— 0 5’ OK_— 07’
[TpeobpaszoBanue [Ipeobpa3oBanre UppaIMOHATBLHBIX BRIPAKCHUN 185,186 K 1 ’HK )
BLIPAKEHUH ¢ KOPHAMH | KOMOMHMPOBAHHOE 3aHSATHE 4 ’
N-0 CTENEHU
Tema 9.3 Conepxanue yueOHOTro MaTepuana 187,188
CpolictBa creneHu c | [ToHsaTre cTeneHu ¢ JI0OBIM pallMOHAIBHBIM MOKa3aTeiaeM. CTeIeHHBIC
palMOHAIBHBIM U | GyHKIHUH, UX CBOMCTBA U TpaduKu 2
JICUCTBUTECIILHBIM KomOunupoBaHHOE 3aHATHE

IIOKa3aTCIsAMHU




Tema 9.4 Conepxanue yuyeOHOro Marepuaia 189,190

Pemenue PaBHOCHIBHOCTh UPPAIIMOHATIBLHBIX YpaBHCHHUI U HepaBeHCTB. Metossl | 191,192

UppaImoOHaIbHbIX uX peiieHus. Penenrue uppanydoHaabHbIX YPAaBHEHUN U HEPABEHCTB

YpaBHEHUN 1 | KomOMHUpOBaHHOE 3aHITHE 4

HEPaBEHCTB

Tema 9.5 Conepxanue yueOHOro Marepuasa 193,194

Crenenn wu  kopHHU. | OnpeneneHUe CTECHHON (yHKIUHU. VIcmonbp3oBaHWE €€ CBOWCTB IPH 2

CreneHHas QyHKLIUS | pEIICHUW YPaBHEHUI M HEPABEHCTB
KoutponbHas pabora

Pa3znen 10. 16

IHoka3zarenbHast

Gynkuus

Tema 10.1 Coneprxanue yaeOHOTO MaTepHraia 195,196

[Toka3arenbHast CreneHb ¢ NPOW3BOJIBHBIM  JIGHCTBUTEIBHBIM  TOKa3zareiem. | 197,198

¢yHKIMA, ee cBoiicTBa | OnpeencHue IOKa3aTeabHOM (YHKIHMH, €€ CBOHCTBa M TIpaduk.
3HAKOMCTBO C TMPUMEHEHHEM TIOKa3aTeabHON ¢GyHKIUU. Perienue OK-01, OK-02,
MOKa3aTeIbHbIX YpaBHEHUN (PYHKIIMOHAIBHO-TPadUIECKUM METOI0OM 4 OK-03, OK-04,
KomOunupoBaHHoe 3aHsATHE OK-05, OK-07

Tema 10.2 Copepxanue yueOGHOTO MaTepuasa 199,200

Pemenue Pemienne  mokasaTenbHBIX — ypaBHeHWil  MetojgoM  ypaBHuBanus | 201,202

MMOKa3aTeJIbHBIX IoKa3areJei, METOIOM BBEJICHUS HOBOH nepemennoii, | 203,204

ypaBHEHUI U | GyHKIHOHATBHO-TPAPUIECKAM METOJ0M. Pelienne moka3aTeabHbIX 6

HEPaBEHCTB HEPABEHCTB

[IpakTHueckoe 3ansATHE




Tema 10.3 Coneprxkanue yaeOHOTO MaTepuaia 205,206
CucremMbl Pemenue cucreM nokasaresbHbIX YpaBHEHUN 207,208
MOKa3aTEeIbHBIX KomOuampoBaHHOE 3aHATHE 4
YpaBHEHUN
Tema 10.4 Coneprxanue yueOHOro Matrepuaia 209,210
Pemenune 3a7a4. | PemieHne  moka3arenbHBIX — YPAaBHEHHMM  METOAOM  ypaBHHUBaHUSA
IToka3aTennHas MOKa3aTeied W METOAOM BBEJCHHUS HOBOM IepeMeHHOW. PemeHne
byHKIHS MOKa3aTeJIbHBIX HEPABCHCTB 2
KoutponbHas pabora
Pazgen 11. 24
Jlorapugmsbi.
Jlorapudpmuueckas
pyHKIuA
Tema 11.1 Conepxanue yueOHOro Marepuana 211,212
Jlorapupm yucina. | Jlorapudm uucna. JlecaTHUHBIN U HaTYpalnbHbIH Jorapudmer, uncio e | 213,214 | OK-01, OK-02,
Jecarnunbii 1 | KoMOMHUPOBAHHOE 3aHSTHE OK-03, OK-04,
HATypaJIbHbIN 4 OK-05, OK-07
Jorapu(Mbl, YUCIO € IIK 1, TIK 2
Tema 11.2 Coneprxanue yaeOHOTO MaTepHraia 215,216
CaoiicTBa CgoiictBa norapudmos. Oneparnus JorapupMupoBaHusl. 217,218
jorapudmos. KomOunnpoBaHHOE 3aHsATHE 4
Onepauus
JorapuMUpOBaHUS
Tema 11.3 Conepxxanue yuyeOHOro Marepuaia 219,220




Jlorapudmuueckas Jlorapudmuyeckast yHKIUS U €€ CBOMCTBA 221,222
¢yHk1us, ee cBoiictBa | KoMOMHUPOBAaHHOE 3aHITHE
4
Tema 11.4 Conepxanue yueOHOro MaTepuana 223,224,
Pemenue [MousiTre morapudmuyeckoro ypaBHenus. Onepanus noTeHIupoBanus. | 225,226
JorapupMUUECKUX Tpu OCHOBHBIX METOAA PEHICHUS JIorapupMHUUCCKUX ypaBHeHwuid: | 227,228
ypaBHEHUI U | QyHKIIMOHATBHO-TPAQUIECKUI, METOJ  TOTCHIUPOBAHUSA, METO]
HEPaBEHCTB BBEJICHUS HOBOH nepeMeHHoM. JlorapupmMuyeckue HepaBeHCTBA 6
KomMOuHupoBaHnHOe 3aHsTHE
Tema 11.5 Coneprxanue yaeOHOTO MaTepHraia 229,230
Cuctemsl AJTOpUTM  pemieHusT  CUCTeMbl  ypaBHEHHH. PaBHOCHIBHOCTBH
JorapupMUYECKUX Jorapu(pMUYECKUX YPaBHEHUI 1 HEPABEHCTB 2
YpPaBHEHUM KomMOuHupoBanHoe 3aHsITHE
Tema 11.6 IIpodeccnoHaILHO-OPUEHTHPOBAHHOE colep:kaHue (coaep:kaHme | 231,232
Jlorapudmbl B | IPUKJIAJHOT0 MOAYJIs1)
MPUPOJIC U TEXHUKE [Ipumenenue norapudma. Jlorapupmuueckas crnupanb B npupoje. Ee 2
MaTEeMaTUYECKHUe CBOWCTBA
[IpakTrueckoe 3aHsTue
Tema 11.7 Copepxanue yueOHOro MaTepuasa 233,234
Pemenne 3aja4. | JlJorapupmuueckas GyHKLHSL. Pemenne MIPOCTENIINX 2
Jlorapumel. Jorapu(pMUYECKUX YPaBHEHUM
Jlorapudmuueckast KoHTponbHas pabora
byHKIUSA
Pazpmen 12. 8




MHuoxkecTBA.

JJleMeHThI  TeOpHH
rpagos
Tema 12.1 Copepxanne yueOHOTO MaTepuana 235,236
MmuoxecTBa [Tonsitue muoxkecTBa. [logMHOkecTBO. Oniepaliii ¢ MHOKECTBaAMHU 2 OK-01, OK-02,
KomOunupoBaHHOE 3aHATHE OK-03, OK-04,
Tema 12.2 IIpodeccnoHaILHO-OPHEHTHPOBAHHOE colep:kanue (comep:kanme | 237,238 | OK-05, OK-07
Omnepanuu C | MPHKJIATHOTO MO/YJIsI) IIK 3
MHO>KECTBaMH Omnepanuy ¢ MHOXeCTBaMH. PelieHne npukiaaHbIX 3a1aq 2
[TpakTHdeckoe 3aHATHE
Tema 12.3 Coneprxanue yueOHOTO MaTepuaia 239,240
['padmr [Tonsitue rpada. Ces3HbIN rpad, 1epeBo, MUK rpad HA TUIOCKOCTH 2
[TpakTrdeckas pabota
Tema 12.4 Coneprxanue yueOHOTO MaTepuaa 241,242
Pemenue 3amay. | Omepanuu ¢  MHOXKecTBamH. OMNHCaHWE pEANTbHBIX CHTYyallud C
MmuoxecTBa, ['padsl 1 | momorso MEHOKeCTB. [IpuMeHeHre TpadoB K perieHHIo 3a1a4 2
UX IPUMEHEHHE KonTponbHas pabota
Pasznesn 13. JiemeHTBI 18
KOMOMHATOPHUKH,
CTATUCTUKHM M TEOPUH OK-01, OK-02,
BEpPOSATHOCTEM OK-03, OK-04,
Tema 13.1 Coneprkanue yueOHOTO MaTepuaia 243,244 | OK-05, OK-07
OcHoBHBbIE  mOHATHSA | [IepecTaHOBKH, pa3MEICHUS, COUCTAHHUS. 245,246 | IIK 3
KOMOMHATOPUKHU 4

KOM6I/IHI/Ip0BaHHO€ 3aHATHUC.




Tema 13.2 Coneprxkanue yaeOHOTO MaTepuaia
CoOpITne, BepoaTHOCTh | COBMECTHBIE W HECOBMECTHBIC COOBITHS. Teopembl O BepostTHOCTH | 247,248
coObITusA. CI0XKEHUE U | CyMMBI COOBITHI. Y CIOBHAS BEPOSTHOCTh. 3aBUCUMbIC U He3aBucuMbie | 249,250
YMHOXEHHE coObIThsA. Teopembl 0 BEpOSITHOCTH MPOU3BEACHHS COOBITHIA.
BEPOSATHOCTEM KomMOuHupoBanHoe 3aHsITHE 4
Tema 13.3 IpodeccnoHaIbLHO-OPUEHTHUPOBAHHOE cojep:kaHue (coaep:xanHme | 251,252
BepositHOCTB B | IPMKJIAJTHOTO MOY.JIs1)
npodeccuoHaNbHBIX OTHOcuTEeNbHA dYacToTa COOBITHS, CBOMCTBO €€ YCTOWYHBOCTH.
3aj1ayax Cratuctrueckoe ompezeneHue BepoATHOCTH. OIlleHKa BEPOSTHOCTH 2
COOBITHUS
[IpakTuueckoe 3aHsATHE
Tema 13.4 Conepxxanre yueOHOro Marepuaia 253,254
JluckpeTHas Bunbl caywalinpix BenuuuH. OmnpeneneHue AUCKPETHOM CilydailHOM
Clly4yaliHas BEIMYMHA, | BEIMYMHBL. 3aKOH paclpeaeneHus] JUCKPETHON CIydailHOW BETWYHHBI. 2
3aKOH ee | Ee uncnoBbie XapaKTepUCTUKH
pacrnpeneneHus KomMOuHupoBanHoe 3aHsITHE
Tema 13.5 Coneprxanue yaeOHOTO MaTepHraia 255,256
3anauun Bapuammonnein  psa.  [lonmuron  4actor W THUCTOTpaMma.
MaTeMaTUYeCKON CraTucTrueckne XapakTepUCTHKH psia HaAOII0AaeMbIX JaHHBIX
CTaTHCTUKH KoMmOuHMpOBaHHOE 3aHATHE 2
Tema 13.6 IIpodeccnonaibHO-OpHEHTHPOBAHHOE coJep:kaHue (coaep:kanue | 257,258
CocraBieHue TabIUIl ¥ | MPUKJIATHOTO MOTYJIA)
JuarpaMM Ha npaktuke | [lepBuunas oOpa®oTka CTaTUCTUYECKUX JMAaHHBIX. ['paduyeckoe ux
npeacTaBieHne. HaxoxkaeHne cpeHIX XapaKTepUCTHUK, HAOII01aeMbIX 2




JTAaHHBIX

[IpakTrueckoe 3aHsTue

Tema 13.7 Coneprxkanue yaeOHOTO MaTepHraia 259,260

Pemenne 3aj1a4. | OneMeHThl KoMOuHatopuku. CoObITHE, BEPOATHOCTh COOBITHUS.

DIIEMEHTHI CiioxeHne 1 yMHOXXEHHE BEPOSTHOCTEN 2

KOMOMHATOPUKH, KoutponbHas pabora

CTaTUCTUKA U TEOPHUH

BEPOSATHOCTEU

Paznen 14. 20

YpaBHeHust ]|

HepaBeHCTBa

Tema 14.1 Conepxanue yueOHOro Marepuana 261,262

PaBHOCUIIBHOCTH PaBHOCHIBHOCTh ypaBHeHHI M HepaBeHCTB. Omnpenenenus. OcHoBHBIC | 263,264

ypaBHEHUH U | TEOpEMbl PAaBHOCUJIBHBIX TEpeXojaX B YPABHEHUSX M HEPABEHCTBAX. K-01. OK-02

HepaBeHCTB.  OOmue | OOIIKe METO bl PEIICHUS YPABHEHHIA: TIEPEX0Jl OT paBEHCTBA (PYHKIINIH 4 OK-O ’ OK- 0 4’

METO/Ibl PEIICHUs K paBEHCTBY AapryMEHTOB J[UIi MOHOTOHHBIX (YHKUUH, MeETOJ 8 K-83’ 8 K-O 6’
pa3NoXKEeHHs] Ha MHOXKUTEIH, METOJ BBEICHHS HOBOW IMEPEMEHHOI, %, 07- ’
(GyHKUHOHATBHO-TPAPUUECKUN METO/ OK-
KomMOuHupoBanHoOe 3aHsITHE

Tema 14.2 Coneprxanue yueOHOTO MaTepuaa 265,266

I'papuueckuit  meron | OOIMe METOABI pEIICHHUS HEPAaBEHCTB: MEpPexXoa OT cpaBHeHus | 267,268

pelleHus yYpaBHEHMM, | 3HaYueHHM (QYHKIMI K CpPaBHEHHUIO 3HAYEHUH apryMEHTOB JJIst

HEPABEHCTB MOHOTOHHBIX  (DYHKIMH, METOJ HHTEpPBAJIOB, ()YHKIHOHAJIBHO- 4




rpadudeckui Meron. I paduueckuilt MeTon pelIeHUS aBHEHUN H
y

HEPaBEHCTB
KombOunupoBaHnHoe 3aHsiTHE
Tema 14.3 Conepxanue yueOHOro Marepuana 269,270
YpaBHeHUs u | Onpenenenve MopAyJida. PackpeiThe MOIyJsl 1O  ONPENETIECHUIO.
HEPABEHCTBA ¢ | [Ipocreitmme ypaBHEHMsT M HEpaBeHCTBA ¢ moxayJiem. l[IpumeHnenue 2
MOyJIEM PaBHOCWJIbHBIX MEPEXOJ0B B OIPEJACICHHBIX THUIAX YpPaBHEHUU U
HEPABEHCTB C MOAYJIEM
KombOunupoBanHoe 3aHsITHE
Tema 14.4 Conepxanue yueOHOro MaTepuana 271,272
VYpaBHeHus 1 | 3HaKOMCTBO ¢ mapamerpoM. [IpocTeiiine ypaBHEHUSI U HEPABEHCTBA C 2
HEpPaBEHCTBA C | mapamMeTpom
napaMeTpaMu KombOunupoBaHnHoe 3aHsITHE
Tema 14.5 IpodeccnonabHO-OPUEHTUPOBAHHOE cojAep:kaHue (coaep:kanme | 273,274
CocraBienue U | IPUKJIATHOTO MOYJIs) 275,276
pelieHue Pemmenne TekcTOBBIX 3a1a4 TPO(PECCHOHATIEHOTO COIEPKAHUS 277,278
npodeccruoHaIbHbBIX [IpakTyeckue 3aHATHS
3a7a4 ¢ MOMOIUIBIO 6
YpPaBHEHU
Tema 14.6 Conepxanue yyeOHOro Marepuana 279,280
Pemenune 3a1ay. | OOmme MEeTONbl pPEelIeHUs ypaBHEHUN. YPaBHEHHS M HEPABEHCTBA C
YpaBHeHus U | MOZyJIEM U C apaMeTpamu 2
HEPABEHCTBA [IpakTuueckoe 3aHsTHE
IIpomexyTounasi arrectanust (JK3aMeH) 6




Bcero:

286




3. YcioBus peaju3anuu NporpaMMbl 0011e00pa30BaTeJbHOI TN CHUTITHHbI

3.1. lns peanu3anuu NporpaMMbl TUCHHUILINHBI JOJKHBI ObITH MPETyCMOTPEHbI
cjeaylolye crenuaJbHble MOMelleHN s :

Peanuzanus nporpaMMbl AUCHUIUIMHBI TpeOyeT HATMYUs yueOHOro KabuHeTa
MaTE€MaTHKH.

O6opynoBaHue yueOHOTO KaOMHETA!

- IOCA/IOYHBIE MECTa MO0 KOJMYECTBY 00yUYaIONTUXCS,;

- pabouee MecTo mpernoaBaTes;

- KOMITJICKT Y4eOHO-HATJISITHBIX TTOCOOMIA,

- KOMITJIEKT 3JIEKTPOHHBIX BUJIEOMATEPHAIIOB;

- 3aJIaHUs )11 KOHTPOJIBHBIX PaboT;

- mpoeccHoHaEHO OPUEHTUPOBAHHBIE 3aaHMS,

- MaTepualbl SK3aMeHa.

Texuuueckue cpeacTsa 00ydeHUsI:

- IEPCOHAJIbHBINA KOMIIBIOTEP C JIMIIEH3MOHHBIM ITPOTrPAMMHBIM 00CCIICUCHUEM;

- IPOEKTOP C IKPAHOM.

3.2. UudopmannoHHoe odecnevyeHne 00yueHust

1. lns peanuzanuu nporpaMMbl 0ubInoTeyHbiid (hoHA 00pa30BaTEIbHON OpraHnu3aluu
JOJDKEH UMETh TIeUaTHBIE /WM 3JIeKTPOHHBIE 00pa3oBaTelibHble U HH(OPMAaLMOHHbIE
pecypchbl, peKOMEH0BAaHHBIE JIJIsl UCTIONb30BaHMsI B 00pa30BaTeIbHOM IPOLECCE, HE
CTaplle MATH JIET C MOMEHTA U3AaHUS.

OcHoBHBbIE TeYATHBIE H3JaHuA

1. Maremaruka: yueOHuk/ bammakoB M.U.- 2-e uzn., crep. - M: KHOPVYC,
2019. (Cpennee mpodeccuoHanbHOE 00pa30BaHKE)

2. MaremaTtuka: anreOpa M Hayajla MaTeMaTHMYECKOTO aHajiu3a, TeOMETPHS.
Anrebpa 1 Hayana mateMartuudeckoro aHanuza. 10-11 knacc. Anumos II.A., Konsirun
I0.M., TkaueBa M.B. u apyrue. - M: [Ipocsemenue, 2022.



3. Marematuka: anrebpa W Hadajia MaTEMaTHYECKOTO aHau3a,
reomerpus. ['eomerpus. 10-11 knacc. Atanacsu JI.C., byty3oB B.®., Kagomiies
C.b. u npyrue. - M: IIpocBenienue, 2022.

4. Marematuka: anreOpa W Hayajla MaTEMaTUYECKOrO aHalu3a,
reometpusi. 10—11 kiaccel. AnreOpa 1 Hayana MareMaTH4ecKoro aHaiusa. B 2
4. Yactp 1: YueOHUK 11 ydamuxcsi 00pa3oBaTeNbHBIX OpraHu3anuii (0a30BbIi
ypoBeHnb)/Mopakosuu A.I'., Cemenos I1.B.; Yacte 2. 3amauyHuk il ydamuxcs
oOpa3oBarenbHBIX oOpraHuzanuii (6a30Bbiii ypoBeHb)) Mopakosuy A.l'. u
npyrue; noa pegakiuein Mopakosuda A.I'. - M: Muemo3una, 2018.

6. MaremaTtuka: anrebpa ¥ Havajla MAaTEMaTHYECKOTO aHAJM3a,
reoMeTpusi. Ainrebpa M Havala MaTemMaTHdeckoro asamuza. 10 kiacc.
Huxonbckuit C.M., IloranoB M.K., PemernuxkoB H.H. u napyrue. -
M: IIpocsemienue, 2021.

/. Marematuka: anreOpa W Hayalla MaTEMAaTUYECKOrO aHaju3a,
reoMeTpusi. Anrebpa ¥ Havala MaTeMaTH4ecKoro aHamuza. 11 kiacc.
Huxoneckuit C.M., IloranoB M.K., PemernuxkoB H.H. u gpyrume. -
M: IIpocsemienue, 2021.

8. Maremartuka: ainrebpa M Hadaja MAaTeMaTHYECKOro aHaJM3a,
reometpusi. I'eometpusi.10-11 knacc. [ToropenoB A.B. Martematuka: anredpa u
Hayajga MaTeMaTU4ecKoro aHanusa, reomerpus. ['eomerpus.l0-11 kiacc.
[ToropenoB A.B. - M: IIpocBenienue, 2019.

9. Maremaruka: anrebpa M Hayajla MAaTeMaTHYECKOro aHaJM3a,
reomerpus. ['eomerpus. 10 kmacc. Anexkcanapos A.Jl., Bepuep A.JL., Peokuk
B.W. - M: IIpocBemienue, 2021.

10. Maremaruka: anreOpa ¥ Hayala MaTeMaTHYECKOTO aHau3a,
reometpusi. ['eomerpus. 11 kmacc. Anekcanapos A.Jl., Bepuep A.JL., Peokuk
B.N. - M: Tlpocemenue, 2021.

11. Maremaruka: anrebpa ¥ Hayajla MaTeMaTHYECKOro aHallu3a,
reomeTpus. 10 kimacc. Bepuep A.JL., Kapn A.Il. U3narensctBo "[IpocBemenue”.

12. MaremaTuka: ainrebpa W HayajJla MAaTeMaTHMYECKOro aHalu3a,
reometpus 11 knacc. Bepuep A.JL., Kapn A.I1. U3gatenscTtBO "IIpocBenienue".

13. Maremaruka: anrebpa W Hayajla MAaTeMaTHYEeCKOro aHallu3a,
reoMeTpus. AnreOpa M Hayajga MaTeMaTHYeCKOro aHaiausa (B 2 yacTsax) (B 2
yacTsax). 10-11 kmacc. Yacte 1: Mopakosuu A.I'., CemenoB IL.B.; Yacts 2:
Mopakosuu A.I'. u gpyrue; nox penakuuert Mopakosuua Al. "MOL]
MHEMO3HNHA".

14. Marematuka: anrebpa M Hadajlla MaTEMaTHUYECKOTO aHalu3a,
reoMmeTpusi. Anredpa u Hadana mMaTemMaTuiyeckoro aHaiuza. 10 kimacc. MypaBun
I'.K., Mypasuna O.B. U3narensctBo "IIpocsemienue".



15. Marematuka: anreOpa ¥ Hayajla MAaTeMaTHYEeCKOTO aHalln3a,
reoMeTpus. Airedpa U Hadajma MaTeMaTH4YecKoro ananmza. 11 kmacc. MypaBun
I'.K., Mypasuna O.B. U3narensctBo "IIpocBemienue".

16. Maremaruka: anredpa W Hayajla MaTeMaTHYECKOro aHallu3a,
reometpusi. l'eomerpusa. 10 xmacc. CmmpuoB B.A., CwmupnoBa WN.M.
"UznarenbcTBO "[IpocBernienue”.

17. Marematuka: anreOpa ¥ Hayajla MAaTeMaTHYEeCKOTO aHalln3a,
reometpusi. l'eomerpusa. 11 xkmacc. CmupuoB B.A., CwmupnoBa W.M.
N3patensctBo "[IpocBenienue".

18. Marematuka. ['eomerpus. 10 kmacc. Mepsnsak A.I'., HomupoBckuit
J.A., Tlononckuit B.b., SAxup M.C.; nmon penakuueit Ilomonsckoro B.E.
N3parenscTBO "l[IpocBemnienue".

19. Marematuka. I'eomerpus. 11 kimacc. Mep3nsik A.I'., HomupoBckuii
H.A., Tlononckuit B.b., fAxup M.C.; nmox penakuueit Ilomonsckoro B.E.
"UznarenbcTBO "[IpocBerienue".

20. Marematuka: anreOpa M Havajla MaTeMAaTUYECKOTO aHaIu3a,
reomeTpusi. Anredpa u Hayana MaTeMaTudeckoro aHanusa. 10 kiacc. Bunenkun
H.4., BameB-Mycaros O.C., [lIBapuoypn C.1. "MOL] MHEMO3HMHA".

21. Marematuka: anrebpa W Hayajla MaTEMaTUYECKOTO aHaju3a,

reomeTpusi. Anredpa ¥ Hayana MaTeMaTudyeckoro aHanusa. 11 kinacc. Bunenkun
H.A1., UBames-Mycatos O.C., lIBapuoypn C.U. "MOL MHEMO3WHA

2. DJIeKTPOHHbIE U31AHUSA

1. Beepoccuiickue uatepaer-oaumnuazbl. - URL: https://online-olympiad.ru /
(mata obpamenusi: 12.07.2022). - TekcT: 37€KTPOHHBIN.

2. Enunas xosekius nugpoBbiX 00pa3oBaTeIbHBIX PECYPCOB. -
URL.: http://school-collection.edu.ru (mara o6pamenus: 08.07.2022). - Tekcrt:
BJICKTPOHHBIMN.

3. Nudopmannonnas cucrtema «EqMHOE OKHO JOCTYyIa K

obpasoBarenbHbIM pecypcamy». - URL: http://window.edu.ru/ (mara
obpamenus: 02.07.2022). - TekcT: 3IeKTPOHHBIH.

4, Hayunas snexkrponnas 6ubnuorexa (HOb). - URL:
http://www.elibrary.ru (nara oopamenus: 12.07.2022). - TekcT: 3JeKTPOHHBIH.

5. OTtkpoIThI KOJUTEK. MaTemaruka. - URL: https://mathematics.ru /
(mara obpamenus: 08.06.2022). - TekcT: 37E€KTPOHHBIH.
6. [ToBropum matematuky. - URL: http://www.mathteachers.narod.ru

/ (mata oopaienus: 12.07.2022). - TeKCT: 2JIEKTPOHHBIM.


https://online-olympiad.ru/
http://school-collection.edu.ru/
http://window.edu.ru/
http://www.elibrary.ru/
https://mathematics.ru/
http://www.mathteachers.narod.ru/

1. CnpaBoYHMK 110 MaTeMaTUKE 75 IKOJbHUKOB. - URL:
https://www.resolventa.ru/demo/demomath.htm / (zara oOpaienus:
12.07.2022). - TeKcT: 37eKTPOHHBIH.

8. CpenHsis MaTeMaTH4eckast HHTepHeT 1mkosna. - URL:
http://www.bymath.net/ (mara oOpamenus: 12.07.2022). - Tekcr:
3JIEKTPOHHBIMN.

9. ®depnepanbhbiil mopran «Pocculickoe oOpazoBaHuey. -

URL: http://www.edu.ru/ (mata oopamenus: 02.07.2022). - Tekcr:
DIIEKTPOHHBIM.

denepanbHbI IEHTP HHOOPMAITMOHHO-00pa3oBaTeNbHbIX pecypcoB. - URL:
http://fcior.edu.ru / (mata oopamienwus: 01.07.2022). - TekcT: JIEeKTPOHHBIN



https://www.resolventa.ru/demo/demomath.htm
http://www.bymath.net/
http://www.edu.ru/

4. KOHTPOJIb M OLIEHKA Pe3yJbTATOB OCBOEHHSI 0011e00pa3oBaTeIbHO

AUCHUIIINHBI

KoHTpoab 1 oneHka pe3ysbTaToB OCBOCHUS 0011e00pa30BaTeNbHON AUCIIUILIUHBI
PaCKpBIBAIOTCA Yepe3 AUCIUIUIMHAPHBIE pe3yJIbTaThl, HAPaBJIEHHbIE HAa
dbopmupoBanue 00MKX U MPOoheCcCHOHATBHBIX KOMIIETEHIIMN IO pa3ienaM u
TEMaM COJiepKaHus yueOHOTo MaTepHaia.

Ob6masi/mpodeccuonanbHas | Pasgen/Tema Tun oueHoYHBIX
KOMIIEeTeH Ul MepOnpUATHS
OK 01. Beibupats ciocobsr | P 1, Tema 1.1, 1.2, 1.3 IT-0/c3, | TectupoBanue

pelIeHus 3a1a9
npodecCHOHATILHON
JEATEITBHOCTH
IPUMEHUTETHHO

K pa3JIuYHbIM KOHTEKCTaM

1.4,15,1.6

P2, Temnr 2.1,2.2, 2.3, 2.4,
2.51I1-0/c, 2.6

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

P4, Temsr 4.1,4.2,4.3,4.4,
4.5,4.6,4.711-o/c, 4.8, 4.9,
4.10,4.11

P 5, Temsr 5.1, 5.2

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

P7, 6 Temsr 7.1,7.2,7.3,7.4,
7.5,7.6,7.7 I1-0/c,7.8,7.9,
7.10 I1-o/c, 7.11, 7.12, 7.13,
7.14,7.15,7.16, 7.17

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

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

P 10, Temsr 10.1, 10.2, 10.3,
10.4

P11, Temsr 11.1,11.2,11.3

YcTHBIN Oonpoc

Marematuueckut
JTUKTAHT

NnauBunyanbHas
CaMOCTOSTEIIbHAA
pabora

[IpencraBnenue
pPE3yJIbTaTOB
MPAKTUYECKUX
pabot

3ammra
TBOPYECKHUX padoT

3ammra
WHIUBHUTY aJIbHBIX
IIPOCKTOB

KonTtponpHas
pabota

Brimonsenune
YK3aMEHAIMOHHBIX
3aJaHuN




I1-o/c, 11.4, 11.5, 11.6 [T-o/c,
11.7

P12, Temn 12.1, 12.2, 12.3,
12.4

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

P 14, Tems! 14.1, 14.2, 14.3,
14.4, 14.5 I1-o/c, 14.6

OK 02. Hcnonbs3oBaTh
COBPEMEHHBIE CPEICTBA
MOMCKa, aHAIN3a U
UHTEPIPETAUN
uHpopmaruu, u
UH(OpMaIMOHHbIE
TEXHOJIOTHH JIJISI
BBITIOJIHEHUS 33124
npodeccuoHaNbHON
JeSITeIbHOCTH

P1, Temal.1, 1.2, 1.3 IT-o/c,
14,15,1.6

P2, Temnr 2.1,2.2,2.3,2.4,
2.5 I1I-o0/c, 2.6

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

P4, Teme14.1,4.2,4.3,4.4,
4.5,4.6,4.711-o/c, 4.8, 4.9,
4.10,4.11

P 5, Temnr 5.1,5.2

P 6, Temsr 6.1, 6.2, 6.3, 6.4,
6.5, 6.6, 6.7 I1-o0/c, 6.8, 6.9,
6.10 IT-o/c, 6.11

P7, Temn1 7.1,7.2,7.3,7.4,
7.5,7.6,7.711-0/c,7.8,7.9,
7.10 I1-o/c, 7.11,7.12, 7.13,
7.14,7.15,7.16, 7.17

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

P9, Temrr 9.1, 9.2, 9.3,
9.495

P 10, Temsr 10.1, 10.2, 10.3,
10.4

P11, Temer 11.1,11.2, 11.3
II-o/c, 11.4, 11.5, 11.6 I1-o/c,
11.7

P12, Temm 12.1, 12.2, 12.3,

TectupoBaHue
Y CTHBIN OnpoC

MaremaTudyeckuu
JTUKTAHT

NnauBunyanbHas
CaMOCTOSITEIILHAS
pabota

[IpencraBnenue
pe3yabTaToOB
MPAKTUUYECKUX
pabor

3amura
TBOPYECKHUX padoT

3ammra
WHJIUBUIY ATHbHBIX
IIPOCKTOB

KonTtposnbHas
pabota

Breimosaenune
YK3aMEHAIIMOHHBIX
3aJaHuU




12.4

P 13, Temsr 13.1, 13.2, 13.3,
13.4, 13.5I1-0/c, 13.6

P 14, Tems! 14.1, 14.2, 14.3,
14.4, 14.5 [1-o/c, 14.6

OK 03. [InanupoBats u
peaM30BBIBATH COOCTBEHHOE
npo¢eCCUOHANIBHOE U
JUYHOCTHOE Pa3BUTHE,
IpeIPUHUMATEIBCKYTO
JeSITeNIbHOCTD B
npodeccruonansHO cdepe,
UCTIOJIb30BaTh 3HAHUS TI0
(MHaHCOBOI IPaMOTHOCTH B
Pa3TUYHBIX )KU3HEHHBIX
CUTYaIUsIX

P 1, Tema 1.1, 1.2, 1.3 I1-0/c,
14,15,1.6

P2, Temsr 2.1,2.2,2.3,2.4,
2.5 I1-o0/c, 2.6

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

P4, Temsr 4.1,4.2,4.3,4.4,
4.5,4.6,4.711-0/c, 4.8, 4.9,
4.10,4.11

P5, Temsr 5.1,5.2

P 6, Temn1 6.1, 6.2, 6.3, 6.4,
6.5, 6.6, 6.7 [1-o0/c, 6.8, 6.9,
6.10 IT-o/c, 6.11

P7,Temst 7.1,7.2,7.3,7.4,
7.5,7.6,7.7 I1-0/c,7.8,7.9,
7.10 IT-o/c, 7.11, 7.12, 7.13,
7.14,7.15,7.16, 7.17

P 8, Tems! 8.1, 8.2, 8.3, 8.4,
8.9, 8.6

P9, Temsr 9.1, 9.2, 9.3,
9.495

P 10, Temsr 10.1, 10.2, 10.3,
104

P11, Temsr 11.1,11.2,11.3
IT-o/c, 11.4,11.5, 11.6 11-o/c,
11.7

P 12, Temsr 12.1, 12.2, 12.3,
12.4

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

TectupoBanue
Y CTHBIN 0npocC

MaremaTuyeckuu
JTUKTAHT

NupuBunyanbHas
CaMOCTOSITSIILHAS
pabora

[IpencraBnenue
pe3yJIbTaTOB
MPAKTUUYECKUX
pabot

3ammra
TBOPYECKHUX padboT

Samnmra
WHIUBUAYAJIbHBIX
MIPOEKTOB

KonTtponpHas
pabota

Breimonsenne
YK3aMEHAIMOHHBIX
3aJlaHuU




P 14, Tems1 14.1, 14.2, 14.3,
14.4, 14.5 [1-o/c, 14.6

OK 04. DddexTuBHO
B3aUMOJIENCTBOBATh U
paboTaTh B KOJIJIEKTUBE U
KOMaH/JIe

P1,Temal.l, 1.2, 1.3 II-0/c,
14,1516

P2, Temsr 2.1,2.2,2.3,2.4,
2.5 I1-o0/c, 2.6

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

P4, Temp14.1,4.2,4.3,4.4,
4.5,4.6,4.711-0/c, 4.8, 4.9,
4.10,4.11

PS5, Temrr 5.1,5.2

P 6, Temsr 6.1, 6.2, 6.3, 6.4,
6.5, 6.6, 6.7 I1-o0/c, 6.8, 6.9,
6.10 I1-o/c, 6.11

TectupoBaHue
Y CTHBIN OnpocC

MarematudyeckKkuim
JTAKTAHT

NupuBunyanbHas
CaMOCTOSITCIIbHASA
pabota

[IpencraBnenue
pe3yabTaToOB
MPaAKTUYECKUX
pabor

3amura
TBOPYECKHUX PabOT

P7, Temn1 7.1,7.2,7.3,7.4, 3amura
7.5,7.6, 7.7 I1-0/c,7.8,7.9, WHJIUBUIY ATbHBIX
7.10 IT-o/c, 7.11, 7.12, 7.13, MIPOEKTOB
7.14,7.15,7.16, 7.17
KonTposbHas
P 8, Temsr 8.1, 8.2, 8.3, 8.4, pabota
8.5, 8.6
Beimonnenue
P9, Temn1 9.1, 9.2, 9.3, AK3aMEHAIIMOHHBIX
9.4,9.5 3aJaHui
P 10, Temsr 10.1, 10.2, 10.3,
10.4
P11, Temer 11.1,11.2, 11.3
IT-o/c, 11.4, 11.5, 11.6 I1-o/c,
11.7
P12, Temsr 12.1, 12.2, 12.3,
124
P 13, Temsr 13.1, 13.2, 13.3,
13.4,13.5 I1-o/c, 13.6
P 14, Temnr 14.1, 14.2, 14.3,
14.4, 14.5 TI-o/c, 14.6
OK 05. OcymiecTBisiTh P 1, Tema 1.1, 1.2, 1.3 TI-o/c, | TectupoBanue




YCTHYIO ¥ TUCbMEHHYTO
KOMMYHUKAITUIO Ha
rOCYyIapCTBEHHOM SI3BIKE
Poccuiickon ®@enepanuu ¢
Y4ETOM OCOOEHHOCTEH
COIMAJIEHOTO U KYJIBTYPHOTO
KOHTEKCTa

14,15,1.6

P2, Temnr 2.1,2.2,2.3,2.4,
2.5 I1-0/c, 2.6

P 3, Temsr 3.1, 3.2, 3.3 II-o/c,
3.4

P4, Tempi 4.1,4.2,4.3, 4.4,
4.5,4.6,4.7 -olc, 4.8, 4.9,
4.10, 4.11

P 5, Temsr 5.1,5.2

P1, Temal.1, 1.2, 1.3 IT-o/c,
14,15,1.6

P2, Temnr 2.1,2.2,2.3,2.4,
2.511-0/c, 2.6

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

P4, Temsr 4.1,4.2,4.3,4.4,
4.5,4.6,4.711-0/c, 4.8, 4.9,
4.10,4.11

PS5, Temnr 5.1,5.2

P 6, Temr1 6.1, 6.2, 6.3, 6.4,
6.5, 6.6, 6.7 [1-o0/c, 6.8, 6.9,
6.10 IT-o/c, 6.11

P7, Tems1 7.1,7.2,7.3,7.4,
7.5,7.6,7.7 I1-0/c,7.8,7.9,
7.10 I1-o/c, 7.11,7.12, 7.13,
7.14,7.15,7.16, 7.17

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

P9, Temr1 9.1, 9.2, 9.3,
9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3,
10.4

P11, Temsr 11.1,11.2,11.3
I1-o/c, 11.4, 11.5, 11.6 [1-o/c,
11.7

YcTHBIN onpoc

MaremaTuyeckum
JTUKTAHT

NnpuBunyanbHas
CaMOCTOSITCIIbHAS
pabora

[IpencraBnenue
pPE3yJIbTaTOB
MPAKTUYECKUX
pabor

3ammra
TBOPYECKHUX padoT

3ammra
WHIUBUTY AJIbHBIX
IIPOCKTOB

KonTtponpHas
pabota

Breimmosaenune
YK3aMEHAIMOHHBIX
3aJITaHUH




P 12, Temsr 12.1, 12.2, 12.3,
12.4

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

P 14, Temsr 14.1, 14.2, 14.3,
14.4, 14.5 I1-o/c, 14.6P 9,
Temn1 9.1, 9.2, 9.3,9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3,
10.4

P11, Temer 11.1,11.2, 11.3
IT-o/c, 11.4,11.5, 11.6 I1-o/c,
11.7

P 12, Temsr 12.1, 12.2, 12.3

P 13, Temsr 13.1, 13.2, 13.3,
13.4, 13.5I1-0/c, 13.6

P 14, Tems! 14.1, 14.2, 14.3,
14.4, 14.5 1-o/c, 14.6

OK 06. ITposiBnaTh
IPaKIaHCKO-
MaTPUOTHYECKYIO TTO3ULIHIO,
JIEMOHCTPUPOBATH
OCO3HAaHHOE MTOBEJICHUE Ha
OCHOBE TPaJAUIMOHHBIX
00IIeYeTTOBEYECKUX
LIEHHOCTEW, B TOM YHUCJIE C
Y4ETOM IapMOHH3ALHUH
MEKHAILIMOHAIBHBIX U
MEKPETUTHO3HBIX
OTHOLIEHUW, IPUMEHSTh
CTaHJaPThI
AHTUKOPPYIIUOHHOTO
MOBEJICHHUS

P1,Temal.l, 1.2, 1.3 II-0/c,
14,15,1.6

P 6, Temsr1 6.1, 6.2, 6.3, 6.4,
6.5, 6.6, 6.7 I1-o/c, 6.8, 6.9,
6.10 IT-o/c, 6.11

P7, Temn1 7.1,7.2,7.3,7.4,
7.5,7.6,7.7 I1-0/c,7.8,7.9,
7.10 I1-o/c, 7.11,7.12, 7.13,
7.14,7.15,7.16, 7.17

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

P 14, Temmn 14.1, 14.2, 14.3,
14.4, 14.5 [T-o/c, 14.6

TectupoBanue
YcTHBIT onpoc

MaremaTuueckuit
JTUKTAHT

NunuBunyanbHas
CaMOCTOSITEIIbHAS
pabora

[IpencraBnenue
pEe3yIbTaTOB
MPAKTUYECKUX
pabot

3ammra
TBOPUYECKUX padboT

3ammra
WHIMBHTY aJIbHBIX
IIPOCKTOB

KonTposbHas
pabora




Breimosirenne
YK3aMEHAIIMOHHBIX
3aJIaHUH




OK 07. ConeiicTBOBaTh
COXpaHEHUIO OKPYIKAIOIIEH
Cpelbl, pecypcocOepekeHuIo,
MPUMEHSTH 3HAHUS 00
W3MCHCHHUH KJIMMaTa,
MPUHLIUIIBI OEPEKITUBOTO
MPOU3BOICTBA, dPPEKTUBHO
JICICTBOBATh B
YpE3BBIYAMHBIX CUTYAIIASIX

P1, Tema l.1, 1.2, 1.3 IT-o/c,
14,15,1.6

P2, Temnr 2.1,2.2,2.3,2.4,
2.5II-0/c, 2.6

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

P4, Temsr 4.1,4.2,4.3,4.4,
4.5,4.6,4.711-0/c, 4.8, 4.9,
4.10,4.11

PS5, Temnr 5.1,5.2

P 6, Temn1 6.1, 6.2, 6.3, 6.4,
6.5, 6.6, 6.7 [1-o0/c, 6.8, 6.9,
6.10 I1-o/c, 6.11

P7, 6 Temsr 7.1,7.2,7.3,7.4,
7.5,7.6,7.7 I1-0/c,7.8,7.9,
7.10 I1-o/c, 7.11,7.12, 7.13,
7.14, 7.15, 7.16, 7.17

P 8, Tems! 8.1, 8.2, 8.3, 8.4,
8.5, 8.6

P9, Temsr 9.1, 9.2, 9.3,
9.495

P 10, Temsr 10.1, 10.2, 10.3,
10.4

P11, Temsr 11.1,11.2, 11.3
IT-o/c, 11.4,11.5, 11.6 I1-o/c,
11.7

P 12, Temsr 12.1, 12.2, 12.3,
12.4

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

P 14, Temn 14.1, 14.2, 14.3,
14.4, 14.5 1-o/c, 14.6

TectupoBaHue
YceTHBIT onpoc

Marematuyeckumt
JTUKTAHT

NuauBnnyanbHas
CaMOCTOSITCIILHAS
pabora

IIpencrasinenue
pPE3yJIbTaTOB
MPaKTUYECKUX
pabot

3amura
TBOPUYECKUX padboT

3amumra
WHIUBUTyaTbHBIX
MIPOCKTOB

KonTtponpHas
pabota

Breimonsenne
YK3aMEHAIIMOHHBIX
3aJlaHuH




