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1. O0mas xapakTepucTUKa padoueil mporpaMMbl 0011e00pa3oBaTeJIbHOM
aucuuminabl OYIL. 03 MaremaTuka

1.1. MecTo AUCHMIUIMHBI B  CTPYKType  MNpo¢ecCHOHAIbHOI
o0pa3oBarteabHoi mporpammbl CIIO:

O6meobpazoBarensHas auciumimaa OVYII. 03 Marematuka sBisIeTCs
00s3aTeNIbHOW  YacThio  0OIIe00pa3oBaTENbHOIO  IIMKIA  00pa30oBaTeIbHOM
nporpammbl - B cootBerctBUM ¢  DI'OC mno cnemumanbHoctu  31.02.07
CromaToyioruueckoe Jeno.

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

1.2.1. Heapb AuCUMIIHHBI

Conepxanue mporpammbl oOmieoOpazoBarenbHoil guctuimniael OVYIL.03
MaremaTuka HampaBlIeHO Ha JOCTH)KEHUE pe3yJbTaTOB €€ U3YYEHUS B
cootBercTBUM ¢ TpeboBanusiMu PI'OC COO c yuerom mnpodeccruoHaIbHOM
HarnpasyieHHocTH OI'OC CIIO.

1.2.2. Tlnanupyemble pe3yJabTaTbl OCBOeHHS  001Ie00pa30BaTeIbLHOM
aucUIIMHBI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO

Oco0oe 3HayeHHe AUCUMILIMHA UMEeT MpH (HOPMHUPOBAHMM U Pa3BUTUHU
cinenyromux OK u I1K:



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 ~ MHHUIIMUPOBATh, IUIAHUPOBATH M
CaMOCTOATENIbHO BBIIOJIHATH TAKYIO AESTEIbHOCTD;

- HHTEpEC K Pa3IMIHbIM chepam nmpodeccuoHaIbLHOMH]
ITeATEeIIbHOCTH,
OsBiagenue

IIO3HAaBaTCIbHBIMU IIGﬁCTBI/I?IMHI

YHUBEPCATHLHBIMH Y4eOHBIMH
a) 0a30BbIC JJOTUYECKUE JICHCTBHUS:

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

- YCTaHaBIMBATh CYIIECTBEHHBIH NPHU3HAK WIIU
OCHOBaHUS IS CpaBHEHHS, KIacCU(DUKANMHA 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,

- Pa3BHUBATHh KPCATHMBHOC MBIIUJICHUC IMPU PCIICHUU

-BJIaJIETh METO/IAMHU JI0KA3aTENbCTB, AITOPUTMAMU PELICHUS
3ajad; yMeHue GopMyIupoBaTh ONpeAeICHUs, aKCHOMBI
TEOPEMBI, IPUMEHSTH UX, IPOBOJUTH J1I0KA3aTEIbHbIE
paccy’KIeHUs B XO/1€ PELICHUs 3aay;

- YMETh OIEPUPOBATh MOHATUAMU: CTEIIEHb YUCIIA, JOrapupm
UKCiIa; YMEHUE BBIOJIHATD BHIYMCICHUE 3HAUCHUN U
peoOpa30BaHus BBIPAKEHUH CO CTENEHAMH U Jorapudmamu,
rpeoOpa3oBaHus IPOOHO-PALIMOHATIBHBIX BRIPAXKCHUH;

- YMETb OIIEPUPOBATh MOHATUSAMU: PaLlUOHAIIBHBIE,

M ppalMOHATIbHBIE, IOKa3aTeNIbHbIE, CTCIICHHBIE,
lorapupMIUIECcKue, TPUTOHOMETPUYECKIE YPAaBHEHHS U
HEpaBEHCTBA, X CHCTEMBI;

- YMETh ONEPUPOBAThH MOHATHIMHU: (QYHKINS, HETIPEphIBHAS
(byHKIMSA, TPOU3BOIHAS, IEPBOOOPA3HAas, ONPEACICHHBbIH
MHTETpaJl; yMETh HAXOIUTh IIPOU3BOAHBIE JIEMEHTAPHBIX
(byHKIUH, HCIIONIBb3YS CIIPABOYHBIE MaTepUabl; UCCIIEOBATh B
[POCTEHIINX CITydasiX QYHKIMH Ha MOHOTOHHOCTb, HAXOUTh
HauOO0JIbIINE U HAUMEHbIINE 3HAYeHUs QYHKIIHI; CTPOUTH
rpadvKi MHOTOWIEHOB C MCIIOJIb30BAHKUEM ammapara
MaTEMaTHYECKOT 0 aHAIN3a; IPUMEHSATH IPOU3BOIHYIO IIpU
[PELICHNN 3a]a4 Ha JBM)KEHUE; pelIaTh PAKTUKO-
OpUEHTHPOBAHHBIE 33/1a41 HAa HAUOOJIbIIINE U HAUMEHbBIIINE
3HAUEHUS, HA HAXO0XACHNUE IIyTH, CKOPOCTH U YCKOPEHUS;

- YMETh OIEPUPOBATh MOHATUAMU: PAllMOHANbHAS (QYHKLUS,
rokasareibHasi QYHKIMS, CTeeHHAst (PyHKIIMS,

PKU3HEHHBIX TIPOOIIEM

morapudmuueckas QyHKUIUS, TPUTOHOMETPUYECKHE (PYHKIINH,




0) 6a30BBIC UCCIICIOBATEIIbCKUE ICHCTBUSA:

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

- BBUBIIATh NPUYMHHO-CJICJACTBEHHBIC CBS3U H
AKTyaJIM3UpOBaTh 3aJady, BBIIBUTATh THUIIOTE3Y €€
[PEIICHN S, HAXOIUTh ApTYMEHTHI 715 I0Ka3aTeIbCTBY|
CBOMX YTBEPKJICHHIA, 5|

3a/laBaTh I[apaMeTpbl

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

JIOCTOBCPHOCTb, IIPOrHO3UPOBATL HU3MCHCHUC B
HOBBIX YCJIOBUAX;
-~ YMCTb IICPCHOCUTDH 3HAHUSA B IMO3HABATCIIBHYIO U

IIPAKTUYCCKYIO obOactu KHU3HCACATCIIbBHOCTH,

- yMETb MHTEIrPUPOBaTb 3HAHUA U3 Pa3HBIX
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; YMEHUE CTPOUTH IpaKu H3YUESHHBIX
(byHKINH, UCTIONB30BaTh T'paMKH MPH U3YUECHUH MIPOLIECCOB U
3aBUCUMOCTEH, IPY PEIICHUH 3a/1a4 U3 JAPYTUX yueOHBIX
[IPEMETOB U 33aJ]a4 U3 PEeaJIbHOM XKU3HU; BBIpAXKaTh GopMyIaMu
3aBUCUMOCTH MEXJly BeJIUUYNHAMM;

- YMETh pelIaTh TEKCTOBBIE 331a4H Pa3HbIX TUIIOB (B TOM YHUCIIe
Ha MPOLIEHTHI, JOJIHM U YaCTH, Ha IBUKEHUE, paboTy, CTOUMOCTh
TOBApPOB U YCIIYT, HAJIOTH, 3a]1a41 U3 O0JIACTH YIPaBICHUS
ITMYHBIMU ¥ CEMEHHBIMH (DMHAHCAMH ); COCTABIIATH BBIPAKEHUS,
YpaBHEHHUs, HEPABEHCTBA U UX CUCTEMBI 10 YCIIOBUIO 3a]1a4H,
MiCCIIeI0BaTh MOJIyYEHHOE PELIEHUE U OLIEHUBATh
[IPaBIOII0100HOCTh PE3YJILTATOB;

- YMETh OIEPUPOBATh MOHATHIMU: CpeAHEE apu(PMETUUECKOE,
MennaHa, HauboJiblee ¥ HaMMEHbIlee 3HAUYCHMsI, pa3Max,
criepcus, CTaHAapTHOE OTKIOHEHHE YHCIOBOr0 HAbopa; yMeTh
M3BJIEKATh, UHTEPIIPETUPOBATh HH(POPMALIHIO, TPEICTABICHHYIO B
Ta0IuIax, Ha JuarpaMMax, rpadukax, OTpakaroIlyro CBOMCTBA
[peaJIbHBIX MTPOLIECCOB U SIBJICHUI; MPEACTABIATh HHPOPMALUIO C
[TOMOIIbIO TAaOJHUI] U JUarpamMmm; UCCIIeI0BaTh CTATUCTUYECKUE
ITaHHbIE, B TOM YHUCJIE C IPUMEHEHHEM IpauecKuX METOJ0B U
PIIEKTPOHHBIX CPEACTB;

- YMETh ONEPUPOBATh MOHATUAMU: CITydailHBIN ONBIT U CITy4aifHOE
COOBITHE, BEPOSTHOCTH CIYYaHOTO COOBITHS; yMEHUE BHIUUCIIATH
BEPOSTHOCTH C UCIIOJIb30BAaHHEM I'papHUECKUX METOOB;
MPUMEHATH (POPMYITBI CIIOKEHUSI 1 YMHOKECHUST BEPOSITHOCTEH,
KOMOMHATOPHBIE (PaKThl U (POPMYJIBI IIPU PEILICHUH 3a7a4;
OLICHUBATh BEPOSITHOCTH PEAJIbHBIX COOBITHI; 3HAKOMCTBO CO
CITy9aifHBIMHU BETMYNHAMHE; YMEHUE TIPUBOIUTH TPHUMEPHI




ITPOSABJICHUA 3aKOHA OOJIBIINX YHCENT B IMPUPOIHBIX U
06H.[CCTB€HHLIX SABJICHUAX

- YMCTb OIICPpHUPOBATH NOHATUAMM: TOYKA, IIpsAMasd, IJIOCKOCTb,
[IPOCTPAHCTBO, IBYTPAHHBIN Y01, CKPELMBAIOIINECS MIPSIMBbIE,
[apajyIeNIbHOCTh U MEPIEHAUKYIISIPHOCTD NMPSAMBIX U IUNIOCKOCTEH,
YTOJI MEKAY IPSAMBIMU, YIOJI MEXY IPSIMOM U INIOCKOCTBIO, YTOJl
MEXTy IUIOCKOCTSIMH, PACCTOSIHUE OT TOUKH JI0 INIOCKOCTH,
[PACCTOAHNUEC MCIKAY IIPAMBIMUA, PACCTOAHUC MCIKAY IJIOCKOCTAMMU,
YMCHUEC HUCIIOJIB30BATh IIPU PCIICHNUU 3ada4 U3YYCHHBIC q)aKTI)I u
TCOPCMbI INITAHUMCTPUH, YMCHUC OLUCHHUBATL Pa3MCPhbIL 00BEKTOB
OKPY’KAIOIIETo MHPa;

- YMETh OIIEPUPOBAThH MOHATHSIMU: MHOIOI'PaHHUK, CEUECHHE
MHOrOrpaHHMKa, Ky0, napajjiesenune], pusma, Iupammia,
(burypa 1 oBepXHOCTb BpalLlleHUs], IMIIMHAP, KOHYC, 1ap, cdepa,
ceueHus (pUrypsl BpalleHUs, INIOCKOCTb, Kacaromascs cepsl,
MUJIMHApPA, KOHYCA, IJI0IIaAb TIOBEPXHOCTHU IMUPAMUbI, IIPU3MBI,
KOHYCa, IWINHJpA, TUI0IIalb chepbl, 00beM Kyoa,
MPSIMOYTOJIBHOTO MapajuIeyeNuIe/Ia, TMPAMHIBI, TIPU3MBI,
[UIMHIpA, KOHYCA, [1apa; yMeHHe n300pakaTh MHOTOTPAHHUKH H
[TOBEPXHOCTH BPAICHUS, UX CEYECHUS OT PYyKH, C TOMOIIBIO
UEePTEKHBIX HHCTPYMEHTOB U 3JICKTPOHHBIX CPEACTB; YMEHUE
pacrio3HaBaTh CHMMETPHIO B IPOCTPAHCTBE; YMEHUE
pacrio3HaBaTh MPABUIIbHbIE MHOTOTPAHHUKHY;

- YMETh OIEPUPOBATH MOHATUAMU: JIBH)KEHHE B TIPOCTPAHCTBE,
Mo00HBIE (GUTYPHI B MPOCTPAHCTBE; UCIIOJIH30BATH OTHOIIIEHUE
ruiomiaiel moBepxHocTell 1 00beMOB OJOOHBIX GUTYD MPU

PEIICHUH 3a]1a4;




- YMETbh BBIYUCIISITH T€OMETPUUYECKHE BETUYUHBI (JUIMHA, YTOJ,
rioa b, 00beM, MJIOLIAAb TIOBEPXHOCTH), UCTIOIb3YsI
M3Y4YCHHBIE (POPMYJIIBI U METO/IBI,

- YMETh OIIEPUPOBATH MMOHATUSIMU: IPSIMOYTOJIbHAS CUCTEMA
KOOPAMHAT, KOOPJAUHATHI TOUYKH, BEKTOP, KOOPAUHATHI BEKTOPA,
CKQJIIPHOE IPOU3BEAECHUE, YTOJI MEXAY BEKTOPAMH, CyMMa
BEKTOpPOB, IPOU3BECHNE BEKTOPA HA YHUCIIO; HAXOIUTh C
MMOMOIIBIO U3YYCHHBIX (HOPMYJI KOOPJIUHATHI CEPEAMHBI OTPE3KA,
[PACCTOSIHUE MEXKY ABYMS TOUKAMU;

- YMETb BBIOMPATh MOIXOIAIINNA U3YUYEHHBIN METOT ISl pEIICHUs
3aJlauM, PacliO3HaBaTh MaTeMaTHIECKUe (DaKThI U
MaTeMaTHYeCKHUe MOJIEIH B MPUPOIHBIX U OOIECTBEHHBIX
SIBJICHUSIX, B UCKYCCTBE; YMEHUE PUBOJIUTH IPUMEPDI
MaTeMaTUYECKUX OTKPBITUH POCCUHUCKON M MUPOBOM
MaTeMaTUYECKON HAyKH.

- YMETh ONIEPUPOBATH MOHATUSAMHU: ONPEICIICHUE, AKCHOMA,
Teopema, CIEICTBUE, CBOMCTBO, IPU3HAK, TOKA3aTEIbCTBO,
[PaBHOCHJIbHBIE (POPMYITHUPOBKH; yMEHUE (OPMYTUPOBATH
00paTHOE ¥ MPOTUBOIIOJIOKHOE YTBEPKACHHUE, IPUBOTUTH
[PUMEPBI U KOHTPIPUMEPBI, UCII0JIB30BATh METO
MaTeMaTUYECKON MHAYKLIMH; TPOBOAUTE JOKa3aTEIbHbIE
[PACCYXIEHHUS IIPU PELICHUU 3a/1a4, OLIEHUBATh JIOTHYECKYIO
[IPaBUJILHOCTB PACCyKIACHUN;

- YMETbh OIIEPUPOBATH IMOHIATUSMU: MHOXECTBO, IIOJIMHOKECTBO,
OoInepalnuy HaJl MHO)KECTBAMH; YMEHHE HCIOJIb30BATh TEOPETUKO-
MHO>KECTBEHHBIW anmnapar JJIsl OMMCaHUs PEATIbHBIX MTPOIECCOB U
SIBJICHHUH TIPU PEIICHUH 33724, B TOM YHCIIC U3 IPYTUX yUeOHBIX

[IpEeIMETOB;




- YMETh OIIEPUPOBATH MOHATHIMU: Tpad, CBA3HBIN rpad, 1epeBo,
UK, Tpad Ha IUIOCKOCTH; YMEHHE 331aBaTh M OMHCHIBATH Ipadbl
PA3IMYHBIMH CIIOCOOAMU; MCIIONIB30BATh Ipadbl MIPU PELICHUN
3anad;

- YMETb CBOOOIHO OTIEPHPOBATH MOHATHAMH: COUCTAHHE,
[epecTaHOBKA, YHCIIO COUETAHUH, YNCIIO IEPECTAaHOBOK; OMHOM
HproToHa; yMEHHE IPUMEHITH KOMOMHATOPHBIE (DaKTHI U
pacCyXJIeHHS AJIs peIICHUs 3a/1a4;

-yMETb OTIEPHPOBATH MOHATUSAMHE: HATYPaJIbHOE YHCIIO, LIEJI0e
YHCIJIO0, OCTATOK 110 MOJYJIIO, PAlIHOHATIBHOE YHCIIO,
MppaMOHAIFHOE YMCII0, MHOYKECTBA HATYPAJIbHBIX, IIEIBIX,
PAllMOHANIBHBIX, ICHCTBUTEIBHBIX YHCEN; yMEHHE HCIIOIb30BaTh
NpU3HAKK JETMMOCTH, HAUMEHBIINHA OOIIUI AETUTENb 1
HarMeHbIIIee 001ee KpaTHoe, anroput™ EBkinaa npu pemennn
3ajjay; 3HAKOMCTBO C PA3JIMYHBIMU MO3UIIMOHHBIMUA CUCTEMaMHU
CUHCIICHUS;

- YMETh CBOOO/THO OTIEPUPOBATH MOHSATHIMHU: CTETIEHB C IEJIBIM
MokaszaresieM, KOpeHb HaTypaJIbHOW CTETICHH, CTETICHb C
PAIMOHATIBHBIM ITOKa3aTeNeM, CTETIEHb C IEHCTBUTEIbHBIM
(BelecTBEHHBIM) MTOKa3aTelNeM, Jorapugm ymucia, CHHYC,
KOCHHYC U TAHT€HC IPOM3BOJILHOTIO YHCIIA;

- YMETh OIEPUPOBAThH MOHATHIMHU: TOXKIAECTBO, TOXKIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CUCTEMA YpaBHEHUH
1 HEPaBEHCTB, PABHOCUJIBHOCTh YPAaBHEHUN, HEPABEHCTB U
CHCTEM, pallioOHAIbHBIC, HPPAIlMOHAIBHEIE, TIOKAa3aTeNbHEIC,
CTETIeHHBIE, ToTapu(PMUIECKUE, TPUTOHOMETPHUYECKHE
YpaBHEHWsI, HEPAaBEHCTBA U CHCTEMBI; YMEHHE PelIaTh YpaBHEHHS,
HEPaBEHCTBA U CHCTEMBI C IIOMOIIBIO Pa3IMYHBIX TPUEMOB;




pemaTh ypaBHEHHsI, HEPAaBEHCTBA U CUCTEMBI C TapaMeTpOM;
[IPUMEHATH YPaBHEHHsI, HEPAaBEHCTBA, X CHCTEMBI JJISl PEIICHUS
MaTeMaTHYECKUX 3a]a4 ¥ 3a/1a4 U3 Pa3JIMYHbIX 00JIaCTel HAyKU U
[peaJbHOU KU3HU;

-yMeTb CBOOOJIHO ONEPHPOBATH NOHATUAMMU: rpaduK (PyHKIHH,
oOpaTtHas QpyHKIMs, KOMITO3UIIMS QYHKIIUN, THHEHHAS (yHKIINS,
KBaJpaTU4Has PYHKLUSA, CTeNIeHHas: (GYHKLHUS C LIETbIM
MokaszaresieM, TPUTOHOMETpUIecKre PyHKINHU, 0OpaTHbIC
TPUTOHOMETpHUYECKUE (PYHKINH, TIOKa3aTeIbHAs U
orapugmuyueckas QyHKIUN; YMEHHE CTPOUTH Tpaduku
(byHKIMH, BBRITOTHATH TpeoOpa3oBaHus TpaguKoB (QyHKIIHA;
YMEHHUE MCII0JIb30BaTh rpaduku GYHKLUUHN 1715 U3yYEHUS
[IPOLIECCOB U 3aBUCUMOCTEH MU PELICHUH 3ajay U3 IPYTUx
y4eOHBIX IPEAMETOB U U3 PEANbHOM KU3HU; BbIPAXKAaTh
(bopMyIaMu 3aBUCUMOCTH MEX]y BETMUYMHAMU;

YMEHHE CBOOOIHO ONIEPUPOBATH MOHATHAMHU: YETHOCTh (DYHKIINH,
MEPUOTMIHOCTD (DYHKIIUU, OTPAaHHYEHHOCTD ()yHKIIHH,
MOHOTOHHOCTbh (DYHKIIMH, SKCTpEMYM (YHKIIUHU, HAUOOJIbIIIEE U
HaMMEHbIIIee 3HAaYeHUST PYHKIIUN Ha IPOMEKYTKE; YMEHHUE
[IPOBOJIUTH HUCCIIeI0BaHNE (DYyHKINH;

YMEHHE MCII0JIb30BaTh CBOMCTBA U rpaduku GyHKIMH A1
pelLeHNs] ypaBHEHMI, HEpaBEeHCTB U 3a/1a4 € IapaMeTpaMu;
300pakaTh Ha KOOPIAUHATHOM MIIOCKOCTH MHOYKECTBA PEILICHHH
YpaBHEHHI, HEPAaBEHCTB U X CHCTEM;

- YMETh CBOOOJTHO OTIEPUPOBATH MOHATHIMHU:
MOCJIeIOBATEIHPHOCTD, apU()METHIECKAs! TPOTPECCHS,
reoMeTpuyecKas mporpeccusi, 0eCKOHEUHO yObIBaroIIas
reoMEeTpPHUECKas MPOTPECCHsI; YMEHHE 33/1aBaTh




[10CJIEI0BATENBHOCTH, B TOM YHCJIE C TIOMOLIBIO PEKYPPEHTHBIX
hopmyur;

- YMETh OIIEPUPOBAThH MOHATHIMHU: HETIPEPHIBHOCTD (DYHKITHH,
ACUMIITOTHI rpaduKa (GYHKLUH, [IEpBas U BTOPas IPOU3BOAHASL
(yHKLIMH, TEOMETPUYECKUN U (PU3HUECKUI CMBICI TPOU3BOAHOIM,
[epBoOOpasHasi, ONpeeICHHbIN HHTErpajl; yMEHUE HaXOUTh
ACUMIITOTHI rpaduKa GYHKLIUHU; YMEHHE BBIYUCIIATH IPOU3BOIHbIE
CYMMBI, IPOU3BEICHUS, YACTHOTO U KOMITO3UIINH (DYHKITHIA,
HAaXOJUTh YpaBHEHHE KacaTelbHOU K rpaduky GpyHKUIMU;
[YMEHHE UCII0JIb30BaTh IIPOU3BOIHYIO JUISl MCCIIEA0BAaHUS
(byHKIUH, U151 HAXOKICHHS HAUTYy4YIIero pelIeHUs B
[IPUKJIAJHBIX, B TOM YHMCJIE€ COLUATbHO-3KOHOMUYECKUX U
(bu3nUecKux 3a1a4ax, 1Jis ONpeesIeHUs] CKOPOCTH U YCKOPEHHUS;
HaXOUTh IJIOLIA U U 00BEMbI (PUIYp ¢ TOMOILBIO UHTErPaa;
[TPUBOJIUTH IPUMEPHI MATEMATUYECKOTO MOJEIINPOBAHMUS C
rmomoIbio AuddepeHnaIbHbIX YPaBHEHU;

- YMETb ONEPUPOBATH MOHATUAMU: KOMIUIEKCHOE YHCJIO,
COTPSKEHHBIE KOMIUIEKCHBIE YHCIIa, MOJ1YJIb U QpTyMEHT
KOMILIEKCHOTO YHclia, popMa 3alluCu KOMIUIEKCHBIX YHCEl
(reomeTpuyeckas, TPUTOHOMETpUYECKas U adredpanyeckas);
YMETh IPOM3BOIUTH apu(MeTHuecKkue 1eHCTBUS ¢
KOMIUIEKCHBIMU YHMCJIAaMH; TIPUBOAUTH IPUMEPBI HCITOJIb30BAHMUS
KOMIUIEKCHBIX YHCEIT;

- YMETh CBOOO/THO OIIEPUPOBATH MOHATHIMU: CPEIHEE
apudmeTrnyeckoe, MearaHa, HauOOJbIlIEe U HAMMEHbIIEe
BHAYEHUS, pa3Max, TUCIePCHsi, CTAHJapPTHOE OTKJIOHEHUE JJIs
OMMCAHUS YUCIIOBBIX JAHHBIX; YMEHHE UCCIIEI0BaTh
CTATHCTUYECKUE JIaHHbIE, B TOM YHUCIIE C IPUMEHEHUEM




rpadUuecKuX METOOB U 3JEKTPOHHBIX CPEACTB; TpapruecKu
MICCIIEIOBAaTh COBMECTHBIC HAOIIOIEHUS C TOMOIIBIO AHAarpaMm
[pacCEeMBaHMs U JINHEWHOU PErPeCcCuu;

- YMETh HAXOUTb BEPOATHOCTH COOBITUI C HCIOJIb30BAHUEM
rpadMuecKuX METOA0B; IPUMEHSATh Ul PELICHUs 33134
(bopMyJIbI CIIOKEHHS U YMHOXKEHHSI BEPOATHOCTEH, hopMyITy
[1O0JTHOM BeposITHOCTH, popmMyity bepHysin, KoMOMHAaTOpHBIE
(bakThl ¥ POPMYIIBI; OIICHUBATH BEPOSITHOCTH PEATBHBIX COOBITHIA;
YMEHHE ONEpUPOBATh MOHATHAMU: CITydaiiHas BETMYMHA,
pacripesielieHue BEpOTHOCTEH, MaTEMaTHIECKOE 0XKUJaHHUE,
IUCTIEPCUS U CTAHAAPTHOE OTKJIOHEHUE CIyYailHOM BEJTMYMHBI,
(yHKLIMU pacnpeieeHns U INIOTHOCTH PaBHOMEPHOTO,
[0Ka3aTeIbHOI0 M HOPMAJILHOTO PACIpee/ICHH; yMEeHUe
MICII0JIb30BaTh CBOMCTBA M3YUYEHHBIX paclpe/ieNeHuil s
peLIeHHs 3a]1a4; 3HAKOMCTBO C MTOHATUSAMH: 3aKOH OOJIBIINX
YICEN, METO/IbI BRIOOPOYHBIX MCCIIEIOBAHNN; YMEHHUE TPUBOJIUTH
[IPUMEPEI MPOSIBIICHHUS 3aKOHA OOJIBIINX YHCEI B IPUPOTHBIX U
OOIIECTBEHHEIX SIBJICHUIX;

- YMETh CBOOOTHO OTIEPUPOBATH TOHATHIMH: TOUYKA, MIPSIMas,
[JIOCKOCTB, POCTPAHCTBO, OTPE30K, JIyY, MIOCKUH yroJl,
NIBYTPaHHBIN YrOJ, TPEXTPaHHBIN Yo, NepeceKaroIuecs,
MapajiesibHble U CKpeIIMBarolIecs IpsMble, TapalaelbHOCTh U
[EepIEeHANKYIIPHOCTD MPSIMBIX U INIOCKOCTEH, YTOJI MEXTy
MPSMBIMH, YTOJ MEXJy MPSIMOM M MJIIOCKOCTBIO, YTOJI MEXTY
TUIOCKOCTSIMHU; YMEHHE UCTIOIb30BaTh MPH PEIICHUH 33124
M3ydeHHBIE (PAKTHl M TEOPEMBI ITAHUMETPUH; YMEHHE OIICHUBATh
pa3Mepbl 00BEKTOB B OKPYIKAIOIIEM MHpE; YMEHHUE OTIEpHUPOBAThH
MOHATUSIMI: MHOTOTPAaHHUK, CEYCHNE MHOTOTDaHHUKA,




[paBUIBHBII MHOTOTPAHHUK, IPU3Ma, TUpamMuaa, purypa u
[MOBEPXHOCTh BpaLICHUs, IUIMHIP, KOHYC, map, chepa,
pa3BepTKa MOBEPXHOCTH, CEUCHUS KOHYCA U IIIJIUHIIPA,
[apajiesibHble OCH MJIM OCHOBAaHUIO, CEYEHHUE 11apa, MNIOCKOCTb,
Kacarolascs cepsl, HUINHAPA, KOHyCa; YMEHHUE CTPOUTh
CeueHHe MHOTOIpaHHHUKA, N300pakaTh MHOTOTPAHHUKHU, PUTYPBI
1 TOBEPXHOCTH BpAILEHUsI, UX CEUEHHs], B TOM YHCIIE C IOMOLIbIO
PIIEKTPOHHBIX CPEJICTB; YMEHHE IPUMEHSTH CBOMCTBA
reOMETPHUECKUX (DUTYD, CAMOCTOSTENEHO (DOPMYITUPOBATH
OTIpe/IeIeHNUs N3y4aeMbIX (UTYD, BBIIBUTATh TUTIOTE3BI O
CBOICTBAX M MPU3HAKAX T€OMETPHUECKUX (PUTYDP, 0OOCHOBHIBATH
WJIA ONIPOBEPraTh UX; YMEHUE MPOBOJUTH KiIacCu(UKALUIO GUTyp
[10 Pa3JINYHBIM [IPU3HAKAM, BBIITOJIHATH HEOOXOAUMBIE
ITOTIOJIHUTEIIBHbBIE TIOCTPOCHUS;

- YMETb CBOOOHO ONEPUPOBATH MOHATHIMU: TUIOMIAAb (DPUTYPBI,
00BeM (DUTYpBI, BEJTMUMHA yTiIa, PACCTOSHUE OT TOUKHU 0
MIOCKOCTH, PACCTOSTHAE MEXIY TMPSIMBIMHU, PACCTOSTHIE MEKITY
[IOCKOCTSIMU, TUIOMIAH C(ephl, IIIO0MIAIh IIOBEPXHOCTH
[ paMuJIbl, IPU3MBI, KOHYCa, IIMIINHIAPA, 00beM KyOa,
[PSIMOYTOJIBHOT'O Mapajulesenumea, MMpaMu/ibl, TPU3MBI,
[UIMHApA, KOHYCa, [I1apa; yMEHHE HaXOAUTh OTHOIIEHUE
00BeMOB MOAOOHBIX QUTYD;

- YMETh CBOOOTHO ONIEPUPOBATH MOHATHIAMMU: JBIKEHHE,
MapajieNIbHbIA IEPeHOC, CHMMETPHS Ha TUIOCKOCTH U B
[IPOCTpaHCTBE, IOBOPOT, MpeodpazoBaHue M000us, TOJOOHbIE
(burypsbl; yMeHHEe paclio3HaBaTh paBHbIE U MOJO0HBIE (GUTYPHL, B
TOM YHCJIE B TPUPOJIE, UCKYCCTBE, ApXUTEKTYPE; YMEHUE
MCTIOJTB30BaTh TE€OMETPUIECKHIE OTHOIICHHSI, HAXOTUTh




reOMETPHUECKUE BETMUMHBI (JUTMHA, YTOJ, TUIOIIAab, 00BEM) IIPH
PELICHUH 33724 U3 APYTHX YYEOHBIX IPEIMETOB U U3 PeabHON
PKU3HU;

- YMETh CBOOOJJHO OIIEPUPOBATH MOHATUAMU: IPAMOYTOJIbHAS
cucTeMa KOOPJUHAT, BEKTOP, KOOPAUHATHI TOUYKH, KOOPIUHATHI
BEKTOpa, CyMMa BEKTOPOB, IPOM3BEACHNE BEKTOPA Ha YHUCIIO,
pa3yioKeHUe BEKTOpa Mo 6a3ucy, CKaIsipHOE IPOU3BEACHNUE,
BEKTOPHOE IIPOU3BEICHUE, YTOJI MEX/1y BEKTOPAMU; YMEHHE
MICII0JIb30BaTh BEKTOPHBIN U KOOPIAUHATHBINA METO JUIsl pEIICHUS
reOMETPUYECKUX 33/1a4 U 33/1a4 APYTruX y4eOHbIX IPEIMETOB;
OIEpUPOBATh MOHATUSAMU: MaTpuLa 2X2 u 3X3, onpeenuTeab
MaTpUIIbl, TEOMETPUUYECKHI CMBICI ONPEAETUTENS;

- YMETh MOJIETUPOBATh PeaIbHbIC CUTYAllUU Ha SI3bIKE
MaTeMaTHKH; COCTABIIATh BbIPAXKEHUS, YPABHEHUS, HEPABEHCTBA U
X CHUCTEMBI 10 YCIIOBHIO 3a/1a4H, HCCIIEN0BATh IIOCTPOEHHBIE
MOJIEJIN C UCIIOJIb30BAHUEM allllapaTa aaredpsl,
MHTEPIPETUPOBATH MOTYUYEHHBIN pe3yibTaT; CTPOUTH
MaTeMaTHYeCKUE MOJIEH C TOMOLIbI0 TEOMETPUYECKUX TTOHATUI
1 BEJIMUMH, pelIaTh CBSI3aHHbIE C HUMU MTPAKTUYECKHE 3a/1a4H;
COCTaBIIATh BEPOSTHOCTHYIO MOJIETb U HHTEPIPETUPOBATH
[10JIy4E€HHBIN pE3yJIbTaT; pelaTh IPUKIIAJAHbIE 3a1a4U
CpEeICTBAMU MaTEMATUYECKOTO aHAJIN3a, B TOM YHCJIE COLUAIbHO-
HKOHOMHUECKOTO U (PH3UUECKOTO XapaKTepa;

- YMEHUE BBIOMPATh MOJXOISIINI METO ITIsl pEIICHHs 3a]1a4H;
MOHMMAaHNE 3HAYUMOCTH MaTEeMAaTUKH B U3yUE€HUU MPUPOTHBIX U
OOLIECTBEHHBIX MPOIIECCOB U SIBICHUN; yMEHHUE PACIIO3HABATH

IIPOSABJICHUEC 3aKOHOB MaTEMAaTUKH B HCKYCCTBE, YMCHHC




[IPUBOAUTH IIPUMEPBI MATEMATUYECKUX OTKPBITUNA POCCUMCKON U
MUPOBOM MaTeMaTU4ECKON HAyKH

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

B oGnactu OCHHOCTHU HAYYHOI'O ITO3HAHHA:

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

CIIOCOOCTBYIOIIETO OCO3HAHHMIO CBOEr0 MecTa B
MOJUKYJIBTYPHOM MHPE;

- COBEpPILICHCTBOBAHHME S3bIKOBOW M YHTATEIbCKOM
KyJIBTYpbl KaK CpEICTBAa B3aHMOJCHCTBUS MEXY|
ITIOBMHU ¥ TIO3HAHHSI MUDA;

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

Onnanenue YHHUBEpCAIbHBIMU
[03HABATEIbHBIMU JEHCTBUSAMMU:

B) paboTa ¢ MHpOpMaLueil:

- BJIAACTb HABBIKAMH IIOJIYUCHUA I/IH(1)0pMaI_II/II/I H3

y4eOHBIMU

MCTOYHHUKOB Pa3HBIX THUIIOB, CaMOCTOSATECIIBHO
OCYIIECTBIISTh IMOUCK, aHAJIN3, CUCTEMATH3AIUI0 U
MHTEpIpeTauio HHGOPMalluU pa3iIudHbIX BUIOB U
(dhopm mpecTaBIeHNUS,

- CcOo37aBaTh TEKCThl B PA3NIMUYHBIX ¢dopMarax ¢
y4eTOM Ha3HaueHus uHOpMaUU U I1EIEeBOHU

ayJUTOpUH, BbIOMpas  ONTHUMAJIBHYIO  (QOpMY|

- yMETh OIICpUpPOBATh MOHSATHAMH: pAlMOHATBbHAS (QYHKIHS,
MokaszarenabHas GYHKUUS, CTeTIeHHas QyHKIHSL, IorapuMuieckas
(yHKIMS, TPUTOHOMETPUYECKUE (YHKUIUHU, 0OpaTHbIe (YHKIIHMHU;
YMEHUE CTPOUTH IpaUKU HM3YYEHHBIX (YHKUIUH, HCIOJIB30BATH
rpaduKd TpU U3yYEHHH TMPOIECCOB W 3aBUCHUMOCTEH, NpH
pELICHUH 3a7ad U3 JPYyruxX YYeOHBIX MPEAMETOB M 3a/1ad W3
peaNbHOW JKW3HH; BBIpaXKaTh (OpPMyJaMH 3aBHCUMOCTH MEXKIY
BEJIIMYNHAMU;

- YMEThb ONEpPHPOBaTh MOHSATHSAMHU: TOXIECTBO, TOXIECTBEHHOE
peoOpa3oBaHue, ypaBHEHUE, HEPABEHCTBO, CUCTEMA yPaBHEHUH U
HEPaBEHCTB, PABHOCHIBHOCTh YPAaBHEHUH, HEPABEHCTB U CHCTEM,
paloOHaNIbHBIE, WPPAIMOHAIBHBIC, TOKA3aTebHbIC, CTEICHHBIE,
lorapupmMuIecKue, TPUTOHOMETPHUYECKHE ypaBHEHHS,
HEpaBEHCTBA U CUCTEMbI; YMETh PElIaTh YPaBHEHMs, HEPABEHCTBA|
1 CHCTEMBI C IOMOIIBIO PA3JIMUHBIX IPHEMOB; peIllaTh YpaBHEHMUS,
HEpaBEHCTBA M CHCTEMBI C MapaMeTpoM; INPUMEHSTh YpaBHEHUS,
HEpaBEHCTBA, X CUCTEMBI JUISl peLICHUsI MaTeMaTHUECKUX 3ajiau 1
3ajjau U3 pa3IMyUHBIX 00JacTell HAyKU U pealbHON )KU3HH;

- yMeTb CBOOOIHO OIEPUPOBATH

INOHATUAMU:. OBHXKCHHUC,

[apajuleNIbHBIM  MEpeHOC, CUMMETpUs Ha IUIOCKOCTH U B
[IPOCTPAaHCTBE, MOBOPOT, MpeoOpa3zoBaHHe MOA00US, MOJO0OHBIE
(burypsl; yMeTh pacrio3HaBaTh paBHbIE U MOJO0HBIE PUTYPBI, B TOM|
qucie B IPUPOJIE, UCKYCCTBE, apXUTEKType; YMETh HCIIOJIb30BaTh
rEOMETPUUECKUE HaXOJUTh  T'€OMETPHYECKUE

BCJIMYHHBI (I[J'II/IHa, yToJI, Ijiomansb, 06’LCM) IIpU pCIICHUU 3a4a4 U3

OTHOIICHMA,

MPCACTABJICHUA U BU3YyaJIM3alluN,

PYTUX y4eOHBIX IPEAMETOB U U3 PEANBbHOM KU3HU




- OLICHUBATh AOCTOBCPHOCTD, JICTUTUMHOCTD

uHpopManuu, ee

MOPAJIBHO-3TUYCCKUM HOPMaM;

COOTBCTCTBUC IIPABOBBIM U]

- MCIIOJIB30BaThb CPCIACTBaA I/IH(bOpMaHI/IOHHBIX H

KOMMYHHUKAIIUOHHBIX TEXHOJIOTHII B pEUICHUY
KOTHUTHBHBIX, KOMMYHHKATHBHBIX 41
OpraHU3alMOHHBIX 3aJa4 C CO6J'II-OI[€HI/IGM

TpeOOBaHUN SPTOHOMHKH, TEXHUKH OC30MaCHOCTH,

TUTHECHBI, pecypcocOepexeHusi, TMPABOBBIX |
PTHYECKMX  HOPM, HOpPM  HMH(OPMAIMOHHOH
0e30IMacHOCTH;

- BJIAJICTh HABBIKAMHM pACIO3HABAHUS W 3alUThI
nHpopManuu, HWHPOPMAITMOHHOMN
ITUYHOCTH

0€e30I1aCHOCTH

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 o0acti 1yXOBHO-HPABCTBEHHOTO BOCITUTAHUS:

-- c(hopMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS,
PTHYECKOTO TTOBEICHHS,;

- CIIOCOOHOCTh OLIEHHWBATh CUTYallMI0 U IPUHHUMATh
OCO3HAHHBIC PEIICHHSI, OPUCHTUPYACH HA MOPAJILHO-
HPAaBCTBEHHBIC HOPMBI U IICHHOCTH;

- O0CO3HaHHWE JIMYHOTO BKJIaJa B TIOCTPOCHHUE
YCTOHYUBOTO Oy TyIIEro;

- OTBECTCTBCHHOC OTHOIICHHUEC K CBOMM POAUTCIIAM U

(MIM) OIpYrUM Yi€HaM CEMbHU, CO3/IaHUIO0 CEeMbH HaKOHYCA,

OCHOBE  OCO3HAaHHOTO  MpPHUHATHA  LIEHHOCTEH

CEMEWHON W3HU B COOTBETCTBUU C TPATULUSIMU
HaponoB Poccuu;

- YMETh OIEPHUPOBATH HNOHATUSIMU: panroHaIbHBIE,
MPPALMOHAJIBHEIE, IIOKa3aTeJIbHbIE, CTEIICHHBIE,
lorapuMuyueckue, - TPUTOHOMETPUYECKUE  YpaBHEHHMS U

HEPABEHCTBA, UX CUCTEMBI;
- yMeTh OIEpPUpPOBaTh TMOHATUSMU: MHOTOTPAHHHK, CEUYCHUE
MHOTOTPaHHHUKA, KyO, Napajielenunes, MOpu3Ma, TUPaMUJa,
(dburypa 1 moBepxXHOCTh BpallleHUs, IUIUHAP, KOHYC, map, cdepa,
ceueHus (GUTYpbl BpallleHUs, IMIOCKOCTh, Kacaromiascs cdepsl,
[MUJIMHOpA, KOHYCaA, IJIomaab MMOBEPXHOCTU MUpPaMUIbI, ITPU3MBEIL,
chepsl, KyO0a,
MAPaMUBbL,  IPU3MBI,

UUATUHApPA,  TUIOIIAIb 00BeM

[PSIMOYTOJIBHOTO  TMapajuleNenunenaa,
[UITUHIpPA, KOHYCA, IIapa; YMEeHHE n300paxkaTh MHOTOTPAHHUKHU U
MMOBEPXHOCTH BpAIICHHS, WX CEYEHUS OT PYKH, C TOMOIIBIO

UCPTCIKHBIX HWHCTPYMCHTOB U JJICKTPOHHBIX CPCACTB; YMCTH




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

npoOeMbl € Y4eTOM HMMEIOIIUXCS  PECypCOB,
COOCTBEHHBIX BO3MOKHOCTEH H MPEINOYTCHUH;

- 1aBaTh OLIEHKY HOBBIM CUTYaLlUsIM;
CIOCOOCTBOBaTh ()OPMHUPOBAHUIO U IPOSIBICHUIO
[IMPOKOM SPYIUIMM B pa3HbIX OO0JIACTSX 3HAHMM,
[OCTOSIHHO TIOBBIIIATh CBOH 0Opa3oBaTeNIbHBIA U
KyJIbTYPHBIN YPOBEHB;

0) CAaMOKOHTPOJIb!

MCIIOJIb30BAaTh NPUEMBbl peIeKCUH ISl OLEHKHU
CUTYyalluH, BEIOOpa BEPHOTO PELICHMUS;

yMETh OLEHHUBaTh PUCKHM U CBOEBPEMEHHO
[IPUHUMATD PEIICHUS TI0 UX CHUKEHHIO;

B) SMOILIMOHAIBHBIM WHTEIUIEKT, MPEeaNnoararolnii
c(hOpMHUPOBAHHOCTH:

BHYTPEHHEN MOTHBALIMU, BKIIOYAIOIIEH CTPEMIICHUE
K JIOCTH)KCHHIO TIIeIH W YyCHeXy, OINTHMHU3M,

MHUIUATUBHOCTb, YMCHUC )IefICTBOBaTB, ncxoasa M3

[pacrio3HaBaTb CHMMETPHUIO B IIPOCTPAHCTBE; YMETh PACIO3HABAThH
[IPaBUJILHBIE MHOTOTPAHHUKY;

- yYMETb OIIEpUPOBATh IOHATUAMU: IMPSIMOYIOJbHAs CUCTEMA
KOOPIMHAT, KOOPAUHATBI TOYKH, BEKTOP, KOOPIMHATBHI BEKTOPA,
BEKTOpaMH, CyMMa

HaxoauTb C

CKaJLIPHOC IIPOU3BEIACHUC,
BCKTOPOB,
IMIOMOIIBbKO N3YUCHHBIX (1)OpMy.]'I KOOpAMWHATBI CCPCIAUHBI OTPEC3Ka,

YIOl MEXIy
MIPOM3BEICHNE BEKTOpa Ha YHCIIO;

PaCCTOAHNUEC MCKIY ABYMS TOUKaAMU

CBOHX BO3MOJKHOCTEI;




- OMIIaTHH, BKJHO‘-IaIOH_[eI;'I CIIOCOOHOCTh ITOHHUMATH|
OMOIMOHAJIBHOC COCTOAHUC APYTrUX, YUUTBIBATH CTO|
[P OCYIICCTBJICHUH KOMMYHHKAIIUU, CIIOCOOHOCTH
K COUYBCTBHUIO U COIICPCIKUBAHUIO,

- CONMAJIbHBIX HABBIKOB, BKIIFOYAIOIIHUX CIIOCOOHOCTD
BLICTPAUBATL OTHOHMICHHA C APYTHMMHU JIFOAbMU,
3360TI/ITI>CH, NPOABIATL HHTCPEC H©U  Pa3pPCIIATh

KOH(JINKTHI

OK 04 DddexTuBHO
B3aMMO/JICICTBOBATh U
[paboTaTh B KOJUIEKTUBE U
KOMaH/1e

FOTOBHOCTBH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbHOCTH U
CaMOOIIPEEIIEHUIO;

-OBJIaJICHE HAaBBIKAMHU YYEOHO-HCCIIEA0BATEIbCKOM,
[MPOEKTHOM M COIMATIbHOM JIEATEIIbHOCTH;
OBnazieHue YHUBEPCATbHBIMU KOMMYHUKATUBHBIMU
TEVICTBUSIMMU:

0) COBMECTHasl IeITEIIbHOCTb:

- TIOHMMAaTb W HCIOJb30BaTh IPEUMYILECTBA
KOMaHIHOW ¥ UHJIMBUyaJIbHOU paboThI;

- INPUHUMATHh LEJIU COBMECTHOM JI€ATEIbHOCTH,
OpraHu30BbIBaTh U KOOPAMHUPOBATH JECUCTBUSA IO €€
ITOCTVKEHUIO: COCTaBJATh  TJIAH  JCHUCTBHUM,
[paclpeiesATh POJIM C YYETOM MHEHUN YYaCTHUKOB

00CYyXJaTh pe3yIbTaThl COBMECTHOM paboThI;

- YMETb OIIEPUPOBATH MOHATUAMU: CIyYalHBIN ONBIT U CIIy4YaliHOE
COOBITHE, BEPOSITHOCTD CIYYaifHOTO COOBITHS; YMETh BBIYHCIISTH
BEPOATHOCTb C  MCIOJIB30BaHUEM TIpadUyecKuX METOJIOB;
[IPUMEHSTh (OPMYJIbl CIOKEHUS U YMHOXEHHS BEPOSTHOCTEH,
KOMOUWHATOpHblEe (akThl W (GOpMyJbl TNpPU pEIICHUH 3a/ay;
OLIEHUBATh BEPOSITHOCTU pEaJIbHBIX COOBITHH; 3HAKOMCTBO CO
CIIy4alHBIMU BEJIMYMHAMH; YMEHHE IPUBOJUTH IPUMEPHI
MpOSIBJICHUS 3aKOHAa OOJBIIMX YHCET B HNPUPOAHBIX H
OOIIECTBEHHEIX SIBJICHUIX;

- yMeTh CBOOOJIHO ONEPUPOBATh MOHATHUAMHU: CTENEHb C LIEJIBIM
[TOKa3aTeleM, KOPEHb HaTypaJIbHOU

CTCIICHU, CTCIICHb C

palMOHANBFHBIM ~ TIOKa3aTelieM, CTeNeHb C JICHCTBUTEIHHBIM|
(BelecTBEHHBIM) MTOKa3aTeseM, JIorapu(m uucia, CHHyC, KOCUHYC
1 TAHT'€HC MPOU3BOJIBHOTO YHUCIIA;

- YMETh CBOOOJHO ONEpUpOBaTh MOHATUAMU: Tpaduk QyHKIMH,

oOpaTHast (yHKUUS, KOMIIO3UIMS (PyHKIHMH, TuHeiiHas QyHKIus,




- KOOPAUHUPOBATH U BBIIIOJHATD pa60Ty B YCJIOBUAX]

[pEaTbHOTO, BUPTYAJIBHOIO M KOMOWHHPOBAHHOTO|
B3aMOJCHCTBUS;
- OCYILECTBJISITh  IMO3UTHUBHOE  CTPATETHMYECKOE

[MOBEJICHUE B Pa3IUYHBIX CHUTYAIHSIX, IPOSBIISITH
TBOPYECTBO U BOOOpAKEHHE, OBITh MHUIIMATHBHBIM.
OBnafieHue  YHUBEPCAIbHBIMU  PETryJIATUBHBIMU
TeVCTBUSIMMU:

) IpUHATHE Ce0sl U IPYTUX JIFOACH:

- IPUHUMATh MOTUBBI U apTyYMEHTHI JAPYTHUX JIIOJIEH
[IpU aHAJIM3E PE3YJIbTATOB JEATEIbHOCTH;

- PU3HABATh CBOE MIPABO U MPABO APYTHUX JIIOJAEH HA
OIIOKH;

- pa3BUBaTh CIIOCOOHOCTH TOHUMATh MUP C MTO3UIIHH

NPyToro 4eaoBeKa

KBagpaTH4Has (QyHKIUS, cTeneHHas (QYHKIUA C  ENbIM
MokaszarejieM, TPUTOHOMETpHUYECKHe  (YHKIHMH, OOpaTHbIC
TPUTOHOMETPHUUYECKHE ¢byHKIMY, noKa3areiabHas 7|

imorapudmudeckas GyHKIHH, YMETh CTPOUTh Tpaduku QyHKIIHHA,
BBITIOJIHSTH PE0Opa3oBaHus rpaduKkoB (PyHKITHIL;
- yMETh HCHOJb30BaTh TpapuKd QYHKIUH JJIs1 H3YUYCHUs

[IPpOLCCCOB U 3aBHCHMOCTEH IIpu peHICHUHU 3aaad U3 OPYIUX|

y4eOHBIX IPEIMETOB M U3 pealbHOM JKU3HU; BBIPAXKATH

(dhopMysaMu 3aBUCUMOCTH MEX1y BETUYMHAMU;

CBOOOJHO ONEPUPOBATH MOHATUSAMHU: YETHOCTh (DYHKIIUH,
byHKIUY, byHKIUY,
MOHOTOHHOCTDh (DYHKIMH, 3KCTpeMyM (yHKUIUH, HauOoJbllee W
yMETb

NCPUOANIHOCTD OTrpaHNUYCHHOCTD

HAauMEHbIlIee 3HA4YeHUS (YHKIMH Ha POMEXKYTKE,
[IPOBOAMTH HUCCIIEIOBAaHUE (PYHKIIHNH;

- YMEeThb UCIONB30BaTh CBOMCTBAa M Tpaduku (QyHKIMHA IS
[pELICHNUS] YpaBHEHUM, HEPABEHCTB M 3a/Ja4 C IapaMmeTpamu;
M300pakaTh Ha KOOPJAWHATHOM TJIOCKOCTH MHOXECTBA pElICHUN
YPAaBHEHU I, HEPABEHCTB U UX CUCTEM

OK 05 OcyiiecTBiaTh YCTHYIO
U TUCHbMEHHYIO
KOMMYHHKAITIIO Ha
FOCYIapCTBEHHOM SI3BIKE
Poccuiickoit @exneparuu ¢
yaeToM ocoOeHHOCTeN
COITMATBHOTO M KYJIbTYPHOTO
KOHTEKCTa

B 001acT 3CTETHYECKOr0 BOCIIUTAHUS:
9CTECTUYCCKOC OTHOLICHUEC K MHPY,

BKJIO4as

PCTETUKY ObITa, HAYYHOTO UM  TEXHUYECKOIO
TBOpPUECTBA, CIOPTa, Tpyda U OOIIECTBEHHBIX
OTHOIIICHH;

- CIIOCOOHOCTH BOCIIPUHUMAThL PpPa3JIN4YHBIC BUIBI
MCKYCCTBA, TpAAUIIUKU U TBOPUYECTBO CBOCT'O U IPYTUX]
HApOJ0B, OINYyIIaTb SMOLHWOHAJIBHOC BO3)I€I>'ICTBH6

- YMCTbH OIICpUPOBATH IIOHATHAMHU: CPCIAHCEC apI/I(I)MeTI/ILIeCKOC,

MeAraHa, HauOonblllee W HaWMEHBIee 3HAYCHHS, pa3Max,
mucriepcus, CTaHJapTHOE OTKJIOHEHUE YUCIOBOTO Ha0opa; yMEeHHe
M3BJIEKATh, UHTEPIPETUPOBATH HH(OPMALIHIO, IPEICTABICHHYIO B
Ta0nuIax, Ha auarpammax, rpadukax, OTpaKarollyr0 CBOWCTBA
[pEANIbHBIX MPOLIECCOB U SBJIECHUI; IPEACTABIATh HHPOPMAIUIO C
IIOMOIIIBIO Ta6J'II/III U auarpamm; HUCCICA0BATH CTATHCTUYCCKUC

JIAHHBIC, B TOM YHUCJIC C IPUMCHCHHUEM rpa(bnqecxnx METOA0B U

HICKYCCTBa;

PDJICKTPOHHBIX CPEACTB,




- yOeXKIEHHOCTh B 3HAUMMOCTH Il JIMYHOCTH U
00IIeCTBAa OTEUECTBEHHOI'O M MUPOBOI'O HCKYCCTBA,
DTHUYECKUX KYJBTYPHBIX TPaAMLMN U HAPOAHOIO

TBOPYECCTBA,
- TOTOBHOCTb K CaAMOBLIPAXKCHHIO B PA3HLIX BHUAX
MCKYCCTBaA, CTPCMJICHHUC IIPOABJIATD Ka4deCTBa

TBOPUYECKOMN JTMYHOCTH;

OBnazieHue YHUBEPCATbHBIMU KOMMYHUKATUBHBIMU
e CTBUSIMU

a) oOmeHue:

- OCYIIECTBIISITh KOMMYHHKAIMM BO Bcex cdepax
PKU3HU,

- pacmo3HaBaTh HeBepOaJIbHBIC CPEJICTBA OOIICHHUS,
MOHUMATh COLIMAJIBHBIX
MPEANOCHUIKI KOH()ITUKTHBIX

3HaYCHHE 3HAKOB,
[pacro3HaBaTh
CUTYaIMi U CMSTYaTh KOH(JIUKTHI,

- pa3BepHYTO W JIOTUYHO H3JIaraTh CBOKO TOYKY]

3PCHHA C UCITOJIB30BAHUEM S3BIKOBBIX CPCICTB

- YMETb ONEPUPOBATh MOHATUSAMU: TOUKA, IpPsMas, IJIOCKOCTb,
[IPOCTPAHCTBO, JBYTPaHHBIA YIoJ, CKpEIIMBAIOIIMECS NpPSMBbIE,
[1apaJUIEIbHOCTD U MEPIEHAUKYISIPHOCT MPSMBIX U IIOCKOCTEH,
YTOJI MEXKIY HMPSMBIMHU, YTOJI MEXAY IIPSIMON U MIJIOCKOCTBIO, YTl
MEXy IUIOCKOCTSIMH, PAacCTOSHHE OT TOYKH JO IUIOCKOCTH,
[PaCCTOSTHUE MEXKY NPSIMBIMH, PACCTOSIHUE MEKIY IJIOCKOCTSAMU;
- YMETh MCIIOJIb30BaTh MPH PELICHUM 33aJad U3yueHHbIE (DaKThI U
TEOpEeMbl IIAHUMETPUHU; YMEHHE OIICHWBATh pa3Mepbl 0OBEKTOB
OKPY’KAIOIIETO MUpPA

OK 06 IIposBisaTe

rpa)X TaHCKO-TTAaTPUOTHUECKYIO
MO3UIUIO, IEMOHCTPUPOBATH
OCO3HAHHOE MOBEICHHUE HA
OCHOBE TPaTUIIMOHHBIX
00111eYeTI0BEUECKIX
[ICHHOCTEH, B TOM YHCJIE C
y9IeTOM rapMOHU3AINN
MEKHAIMOHATBHBIX U
MEKPETUTHO3HBIX OTHOIICHUH,

OCO3HaHME  OOyYarOUIMMHUCS
rpakJTaHCKON MIEHTUYHOCTH;

- [IeJICHAIIPaBJICHHOE Pa3BUTHE BHYTPEHHEH O3ULIUY
ITMYHOCTH OCHOBE

POCCUICKOH|

Ha AYXOBHO-HPABCTBCHHBIX|

[leHHOCTeH HapoaoB Poccuiickon ®Denepanuu,

MCTOPUUCCKHUX nu HAallMOHAJIbHO-KYJIbTYPHBIX|

TpaJIuLINii, 3HAYUMBIX

NEHHOCTHO-CMBICIIOBBIX

(hopMHUpOBaHHE CHUCTEMBI
YCTaHOBOK,
QHTHKOPPYIIIHOHHOTO MHUPOBO33PEHUS,

IIPpaBOCO3HAHMU, 9KOJOTrHYECKOM KYJbTYPHI,

- YMETb ONIEPUPOBATH IOHATUAMU: IPAMOYTOJIbHAS CUCTEMA
KOOpPAMHAT, KOOPAUHATHI TOUKH, BEKTOP, KOOPAUHATHI BEKTOPA,
CKaJISIPHOE IIPOU3BEACHUE, YTOJ MEXKIY BEKTOpPAMU, CyMMa
BEKTOPOB, IPOU3BEAEHNE BEKTOPA HA YUCIIO; HAXOJUTH C
[MOMOIIIBIO N3YYEHHBIX (DOPMYJIT KOOPIMHATHI CEPEIMHBI OTPE3Ka,
[PACCTOSHUE MEXKY ABYMS TOUKAMU;

-yMETb BBIOMPATh TOIXOAIINNA U3YUYEHHBIN METO JJIS pEIICHUS
3a/lauu, paclo3HaBaTh MaTeMaTUUECKHUe (PaKThl U
MaTeMaTH4eCKUe MOJICTH B IPUPOIHBIX U OOIIECTBEHHBIX
SIBJIEHUSIX, B UCKYCCTBE; YMEHHUE IPUBOAUTD IIPUMEPHI




[IPUMEHATH CTaHAPThI
AQHTUKOPPYILIMOHHOIO
[IOBEICHUS

CIIOCOOHOCTH CTaBUTH IEIH W CTPOUTH KU3HCHHBIS
[LIaHEBL,

B yacTu rpak1aHCKOr0 BOCIIUTAHUS:

- OCO3HAaHME CBOMX KOHCTUTYIIMOHHBIX MpaB W
00s13aHHOCTEH, YBOXKCHHE 3aKOHA U TTPABOTIOPS/IKA;

- [PUHATHE  TPAAUIHOHHBIX
00I1IeUeIOBEUEeCKUX T'YMaHUCTUYECKUX 5

HanmMOHAJIbHBIX,

JICMOKPATUYCCKUX HGHHOCTeﬁ;

- T'OTOBHOCTb IMPOTHUBOCTOATH HNaCO0JIOrny

PKCTpEMHU3MA, HallMOHAIN3Ma, KkceHo(oouw,
IMCKPUMUHAIIMM TI0 COUUAIBHBIM, PEIUTHO3HBIM,
[PacOBBIM, HALIMOHAJIbHBIM IIPU3HAKAM;

- TOTOBHOCTb BECTH COBMECTHYIO NEATEIbHOCTh B
MHTEpecax TPakJIaHCKOTo 00IEeCTBa, yYaCTBOBATH B
CaMOYIIPaBJICHUU B o011eo0pa3oBaTeIbHOM
OpraHu3alMK U JETCKO-FOHOIIECKUX OpraHU3aIusix;
- YMEHHUE B3aWMOJICHCTBOBATh C COLMAJIbHBIMU
MHCTUTYTaMHU B COOTBETCTBHH C UX (YHKIUSIMH U
HAa3HAYCHHUEM;

- TOTOBHOCTh K T'YMAHUTAPHOW M BOJIOHTEPCKOH
EeATENIbHOCTH;

[MaTPUOTUYECKOTO BOCIIUTAHMUS:

- c(hOpMHPOBAHHOCTh POCCHICKON TpaxIaaHCKOH
MJICHTUYHOCTH, NAaTPUOTU3MA, YBAXKEHHUSI K CBOEMY
HapO/y, YyBCTBa OTBETCTBEHHOCTH nepen PonuHoi,
FOpJIOCTH 3a CBOW Kpai, cBOK PoauHy, CBOM S3BIK U
KYyJIbTYpY, HacTosuIee]
MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuu;

IpOIILIOe u

MaTEeMaTHYECKUX OTKPBITHIM POCCUICKON U MUPOBOU
MaTEeMaTHYeCKOW HAyKH.

- YMETb OIIEPUPOBATH MOHATUAMU: CIIyYalHbIN OIBIT U CIy4aliHOE
COOBITHE, BEPOSITHOCTh CIYyYalHOTO COOBITUS; YMETh BBIYUCIISTH
BEPOATHOCTb  C rpadu4ecKux
[IPUMEHATh (POPMYJIBI CIOXKEHHS W YMHOXKEHHUS BEpPOATHOCTEH,
KOMOMHATOpHblEe (akThl W (GOpMyJbl NPU pEIICHUU 3a/ad;

HUCIIOJIB30BaHUEM MCTOAOB,

OLCHUBATbL BCPOATHOCTH PCAIbHBIX CO6LITPII>1; 3HAaKOMCTBO CO

CJIy‘-IB.fIHI:IMPI BCIMYMHAMHU,; YMCHUC [IIPUBOJUTL IIPHUMCEPL]

[IPOSABJICHUA  3aKOHa OOJIBIIMX YHCEI B IIpUPOAHBIX H

0OIIIECTBEHHBIX SIBJIEHUSAX




- LIEHHOCTHOE OTHOLIEHHWE K TOCYJIapCTBEHHBIM
CMMBOJIAM,  HUCTOPUYECKOMY U  IPUPOJHOMY
HACJICIUIO, TaMSITHUKaM, TpaAuUUsIM HapoOJOB
Poccun, noctmwxkenusim Poccuun B Hayke, HCKYCCTBE,
CIIOPTE, TEXHOJIOTUAX U TPYJE;

- uaeiHas yOoeKIeHHOCTh, TOTOBHOCTD K CITYXKEHUIO
n 3ammTe OTedecTBa, OTBETCTBEHHOCTH 3a €ro
Cynp0y;

OCBOCHHBIC  OOYYAIONUMUCS  MEXIPEIMETHBIC
[OHSATHUS ¥ YHUBEPCAIbHBIC YYCOHBIC JEHCTBHS
(peryJiaTUBHBIE, MMO3HaBaTeIILHEBIC,
KOMMYHHKAaTUBHBIE);

- CLIOCOOHOCTD X MCITOJIb30BaHMU B IT03HABATEIbLHOM
M COIMAJbHOM  MpPAaKTUKE, TOTOBHOCTh K
CaMOCTOATEIIbHOMY [JIAHUPOBAHUIO H
OCYILIECTBIEHUIO y4ueOHOU JIeATeIILHOCTH,
OpraHu3aliy  y4eOHOr0  COTPYJAHHYECTBA  C
[eJaroru4YeCKuMU pabOTHIUKAMU U CBEPCTHUKAMHU, K|
Y4aCTHIO B MMOCTPOEHUHU WHIMBUyaJIbHOM
00pa3oBaTeNbHON TPACKTOPUH;

- OBJIa/IeHHE HaBbIKaMH y4eOHO-

M CCIIEI0BATENIBCKON, IPOEKTHON U COLMAIIBHOU
eaTeIbHOCTH




OK 07 CogeiicTBoBaTh
COXPAaHEHHIO OKPYKAIOIIEH
Cpenbl, pecypcocOepexeHHIo,
[PUMEHSTH 3HAHUS 00
M3MEHEHUU KIIMMara,
[IPUHIIUIIBI OEPEKITUBOTO
MPOU3BOCTBA, 3P (HEKTUBHO
IEHICTBOBATh B UPE3BbIYaNHBIX
CUTYaIHsIX

- HC IIPpUHUMATDH IIGI;'ICTBI/ISI, IMPUHOCAIINE BpC|

OKpYKaIOILIEH CpeJe;
- yMeTb IIPOrHO3MPOBATb  HEOJIArONpPUATHBIE
PKOJIOTMUECKHUE TOCIEACTBUA MPEeaIPUHUMAEMBbIX

e CTBUM, IPEIOTBPAILIATh UX;

- pacIIUPHUThL OMBIT JEATEIBHOCTH 3KOJIOTHYECKOM]
HaIpaBJICHHOCTH;

- pa3pabaThIBaTh IUIAH PEIICHUS MPOOIEMBI C YIETOM

aHaJIn3a MMEIOIINXCS MaTepHaIbHBIX 51
HEMAaTEepUaIbHBIX PECYPCOB;

- OCYINECTBJIATb  LIEJICHAIIPABJICHHBIM  ITOUCK
[epeHoca CpeAcTB M crnocoOoB  JieiicTBUA B

podeccnoHaNbHYI0 Cpeny;

- YMETh NEPEHOCUTHh 3HAHUS B IMO3HABATENIbHYIO U
MPAKTUYECKYIO0 00JACTH KU3HEIEATEIILHOCTH;

- TIpeaJiaraTh HOBBIE MPOEKTHI, OIEHWBATh WJEU C
[MO3UIIMHM HOBU3HBI, OPUTUHAILHOCTH, TIPAKTUYECKOM]

3HAYMMOCTH;
- JaBaTh OILIGHKY HOBBIM CHUTYallMsiM, BHOCHUTH
KOPPEKTUBBI B JIeSITeIIbHOCTb, OIICHUBATh

yMETh OINEPHPOBATH MOHATUSAMH: (QYHKLUS, HEMpepbIBHAS

(dyHKIMSA, TPOM3BOAHAs,  IEpPBOOOpa3Has,  ONpeleIeHHBIN
MHTETpal, YMETh HAXOIUTh MPOHM3BOJIHBIC AJIEMEHTAPHBIX
(YHKIHMIA, MCIIONB3Ysl CIIPABOYHBIC MaTEpPHAJbl; MCCIEAOBATH B

MPOCTEUIIMX CIydasX (YHKIMA HAa MOHOTOHHOCTh, HaXOIUTh
HanOONbIINE W HAMMEHBIIWE 3HAYCHHUS (YHKIUH;
rpaduku

CTPOUTH

MHOI'O4JICHOB C HUCIIOJIBb30BaHHECM alirapara;

MaTE€MaTHYeCKOro AaHaJW3a; IPUMEHATH I[POU3BOJIHYIO IIpHU

pellleHnH  3a7ady  Ha  JIBIDKEHUE;  peliarb  IPaKTHKO-
OpPUEHTUPOBAaHHBIE 33Jauyd Ha HaWOOJbIIME M HAUMEHbIINE
3HAYEHUS, HA HAX0X/IEHUE IIyTH, CKOPOCTH U YCKOPEHMUS;

- YMETb OIIEpUPOBATh MOHATHUSAMHU: ABM)KEHHE B IPOCTPAHCTBE,
o 00HbIe (PUTYpbl B IMPOCTPAHCTBE; UCIOJIb30BATH OTHOILIECHUE
[UIoIaZel MOBEpPXHOCTEH M 00bEMOB MNOJOOHBIX (GUIYp IpH
PEIIECHNN 33/]a4;

- YMETb BBIYUCIATH I'€OMETPUYECKHE BEIMYUHBI (AJIMHA, Yrodi,
rom1aib, 00bEM, IJIOIIAAb TIOBEPXHOCTH ), UCTIONb3YSI N3YUEHHbIE

(hOPMYJITBI U METOIBI

COOTBCTCTBHUEC PE3YJIbTATOB LCIIAM

IIK 2.4 H32omaenusams 1umele 01o2eibHble 3y0HbIe NPOMeE3bl

Ilinanupyemble JIHYHOCTHBIE pe3yabTaThl (aaJjee -JIP) B xoae peaqun3anuu 00pa3oBaTe/ibHOM NPOrpaMMbl

[IposiBasromNiA 1 JEMOHCTPUPYIOIIUI YBAXKEHHUE K TPY/y YEJIOBEKA, OCO3HAOIINN
LIEHHOCTh COOCTBEHHOT'O TPpyJa U TpyJla IPYTHX JIFoJe. DKOHOMHUYECKU
AKTUBHBIN, OPHEHTHPOBAHHBIN HA OCO3HAHHBIN BHIOOP chephl mpodheccnoHaTbHON

JIP4




ACATCIIbBHOCTU C YUCTOM JIMYHBIX JKU3HCHHBIX IJIAHOB, HOTpeGHOCTeI\/JI cBoOci CEMbU,
poccuiickoro oduecTsa. Beipaxaromuii 0CO3HaHHYI0 TOTOBHOCTB K ITOJY4EHHIO
po¢eCCHOHATLHOTO 00pa30BaHMsl, K HEMPEPHIBHOMY 00pa30BaHUIO

B T€UCHHE KH3HU JIeMOHCTPUPYIOLIHI TO3UTHBHOE OTHOIICHHE

K peryJIMpOBaHUIO TPYIOBbIX OTHOIIEHHI. OpUEHTUPOBAHHBII

Ha caM000pa30BaHue U MPOPECCHOHAIBHYIO IEPEOrOTOBKY

B YCJIOBUAX CMCHBI TCXHOJIOTHYCCKOI'O YKJIaJJa U CONYTCTBYIOIUX COUAJIbHBIX
nepemeH. Crpemsmuiics K GOPMHPOBAHHIO B CETEBON CpeJie TMYHOCTHO U
podeCcCHOHATBHOTO KOHCTPYKTHBHOTO «IIU(PPOBOTO CIIEIa

HGMOHCTpI/Ip}IIOIHI/Iﬁ TOTOBHOCTE M CIIOCOOHOCTh BECTHU Auajior ¢ ApyrumMu
JJIOAbMU, 1OCTHUTaTh B HEM B3aWMMOIIOHMMAaHNW, HAXOIHUTh O6HII/IG Ociii u
COTPpYAHHUYIATDH JIS UX JOCTHIKCHUA B HpO(l)CCCI/IOHaHBHOI;'I JCATCIIbHOCTH

JIP13




2. CTpyKTypa M coaep:kaHue 001me00pa3oBaTeJbHON IUCIUTIIAHBI

OVII. 03 MaTtemaTuka

2.1. O0beM TUMCHUIVIMHBI U BUABI Y4eOHO# padoThl

Bua yueOHoi#1 padoThI Oovem ¢
yacax

O0bem 00pa3oBaTeIbHON NPOrPpaMMbl M CHHUILIMHBI 340

B T.Y.

OcHoBHoOE coaep:xaHue 262

BT. U.:

TEOPETUUECKOe 00yUeHUE 144

MPaKTUYECKUE 3aHATHUS 118

2. lIpodeccuoHaILHO OPHEHTHPOBAHHOE CO/iep:kaHue (Colep:KaHne 26

MPUKJIAJTHOI0 MOIYJIfA)

BT. Y.

MPaKTUYECKUE 3aHATHUS 26

Kounrpoabnasi padora 288

NuauBuaya bHBIA NPOEKT HeT

CamocrosiTesibHasi pa6oTa 42

IIpome:kyTouHasi aTTecTanus (3K3aMeH) 10




2.2. TemaTH4YeCKHUil IUVIAH U COJAEPKAHNE TUCITUTLINHBI

Conep:xxanue yuyeOHOro Mmarepuasa (0CHOBHOe M MPodeccHoHAIbHO-

HaumenoBanue pa3jiesioB . Oo0bem dopmMupyemblie
OPHEHTHPOBAHHOE), JIA00PATOPHbIE U MPAKTHYECKHE 3aHATHS, NPUKJIATHON
U TeM 4yacos KOMIIeTeHIIUH
MOAYJIb (IIPH HAJTUYMH)
1 2 3 4
OcHOBHOe co/iep:KaHue
Paznen 1. IloBTOpenme
Kypca MAaTeMaTHKH
OCHOBHOM IIKOJIbI
Tema 1.1 Coaep:xanue yueOHOro MaTepuaJia
Lens U 3a1a4¥ | ba3oBble 3HaHUS U YMEHUS 110 MaTEMATHUKE B IPO(EeCCHOHAIBHOM U B IOBCETHEBHOM 2
MaTeMaTUKH NIPU OCBOCHUHU | I€ATEIHHOCTH.
CIELUAIBHOCTH
Tema 1.2 Coaep:xanue yueOHOro MaTepuaJia
Uucna wu  BbluMCeHUs. | JIeficTBHS Ha/ MOJOXKHUTEIBHBIME U OTPULIATEIIEHBIMHU YUCIIaMH, OOBIKHOBEHHBIMHU H 2
Bripaxxenus U | TECATUYHBIMH APOOSIMHU. OK-01, OK-02,
npeoOpazoBaHus JleiicTBus co cTeneHsaMHU, (OPMYJIbl COKPAIIEHHOTO YMHOXKEHHUS. OK-03, OK-04,
OK-05, OK-06,
Tema 1.3. IIpodeccnonanbHO-OpHEHTHPOBAHHOE COAEPKAHUE (COAePKAHNE TPUKJIATHOIO OK-07
['eomeTpus HA TUIOCKOCTH | MOZYJIS1) IK2.4
Bunbl minockux ¢Guryp v ux miomaib. JIp4, JIP13
[IpakTKO-OpHEHTHPOBaHHbIE 337]aUl B Kypce T€OMETPUH Ha INIOCKOCTH 2
[IpakTnueckoe 3anaTne
Tema 1.4 Coaeprxanue yueOHOro MaTepuasa
[TponienTHBIE BRIYKCICHUA | [IpoCThIe MPOIIEHTHI, pa3Hble CIIOCOOBI HX BhIYHCICHUS. CII0KHBIE TPOIICHTHI 4
[IpakTHueckoe 3aHsTHE
Tema 1.5 Coaepsxanue y4eOHOIro MaTepuasa
VYpaBHenus u HepaBeHCTBa | JIMHelHbIe, KBaJpaTHbIE, APOOHO-INHEIHbIE YpaBHEHHS U HEpAaBEHCTBA 2




IIpakTrueckoe 3aHsATHE

Tema 1.6
CucreMbl ypaBHEHHH W

Conep:xanue yueOHOro MaTepuaJia

CriocoObI perieHus: CUCTEM JIMHEHHBIX ypaBHeHuH. [lonsaTus: marpuna 2x2 u 3x3,

HEpPaBEHCTB onpeaenutenb Marpuipl. Meron [Maycca. Cucrtembl HEIMHEWHBIX YpPaBHEHUI.
CucreMbl HEpaBEHCTB
Tema 1.7 Coaeprxanue yueOHOro MaTepuasa

BxonHOM KOHTPOJIb

Boeruucnenuss u npeoOpa3oBaHus. YpaBHEHHs U HepaBeHCTBa. ['eomerpust Ha
IJIOCKOCTH

KonTponbnas pabota

Paznen 2 Ilpsmble m

IIOCKOCTH B
NMPOCTPAHCTBE

Tema 2.1. Coaep:xanue yueOHOro MaTepuaJia

OcHoBHBIE nousatus | [Ipeamer crepeomerpuu. OCHOBHBIC TMOHATHSA (TOYKa, MpsIMas, IUIOCKOCTb,
CTepEeOMETPHH. npoctpanctBo). OcHOBHbIE — akCHOMBI  cTepeomerpuu. llepecekaromuecs,

Pacnonoxxenue npsMbIXx U
IIJIOCKOCTEN

apaJiyICJIbHBIC 151 CKpCHIUBArOIIECA MpsAMBIC. HpI/I3HaK 151 CBOMCTBO
CKpCHIMBAOIHNXCA TPAMBIX. OcHoBHbBIE IMPOCTPAHCTBCHHELIC (1)I/IprBI.

Tema 2.2.
[TapayienbHOCTh TPSIMBIX,
OpsIMOM M IIJIOCKOCTH,
IIJIOCKOCTEMN

Coaep:xanue yueOHOro MaTepuaJia

[TapannensHpie mpsMas M miaockocTb. Omnpenenenue. Ilpusnak. CsolictBa (C
nokaszarenbeTBoM). [lapamnensusie miockoctu. Onpenenenue. Ilpusznak. CoiicTBa
(c nokazatenscTBOM). Terpasap u ero snemenTsl. [lapanienenunes u ero 3J1eMeHTHI.
CpolicTBa NPOTHBOINOJIOKHBIX T'paHEed M JUaroHajed MapajulelenuIea.
ITocTpoenue ceuenuii. Pemenue 3anay.

Tema 2.3.
[leprieHIUKYISIPHOCTD
TPSIMBIX, IPSIMOM U
IJIOCKOCTH, INIOCKOCTEH

Conep:kanue y4eOHOI0o MaTepuaJa

HCpHeH,Z[I/IKyJ'I}IpHBIC IpsMBIC. HapaJ'IJ'IeJ'ILHLIC MpsaMbIC, TCPIHCHAUKYIIAPHBIC K
IIIIOCKOCTH. HpI/BHaK NECPpHNCHAUKYIISIPHOCTU HpHMOﬁ " IINIIOCKOCTH. I[OKaBaTCJIBCTBO.
HepHeH,[[I/IKyJ'Iﬂp 1M HaKJIOHHasd. HepHCHI[I/IKyJ'IﬂpHBIC IIJIOCKOCTH. HpI/ISHaK
NEpNCHAUKYJIIPHOCTU IIOCKOCTEIA. I[OK@BB.TCJ'IBCTBO.

OK-01, OK-03,
OK-04, OK-07
TK2.4
JIP4, JIP13




PaccrosiHus B mpocTpaHCcTBE

Tema 2.4. Conep:kanue y4eOHOIro MaTepuaJia
Teopema 0 Tpex Teopema o Tpex mneprneHaukyiaspax. [lokazarenbcTBO. YToa Mexay OpsMOd U
HEePIEeHIUKYIIpax

DHCHMKY AP IJIOCKOCTBIO. YTOJI MEXY IIOCKOCTSMHU
Tema 2.5. IIpodeccnonanbHO-OpHMEHTHPOBAHHOE COJAEPKaHUe (CoiepKaHue TPUKJIATHOIO
[TapannensHele, MOLYJIs1)
NEePIEHIUKYIISIPHBIE, Akcuombl  crepeoMeTpud. llepneHANKYISIpHOCT, HPSAMOM M IUIOCKOCTH,

CKPCHIUBAOIIHUEC ITPAMBIC

MapalyiCJIbHOCTDb ABYX IIPpAMBIX,
NEPpUCHAUKYJIIPHOCTD IUIOCKOCTEH

NEPINCHAUKYIISIPHBIX IIJIOCKOCTH,

HpaKTI/I‘leCKOC 3aHATUC

Tema 2.6.
Pewenne 3anau. [Ipsmelie u
IJIOCKOCTH B IPOCTPAHCTBE

Coaep:xanue yueOHOro MaTepuaJia

Pacnonoxenne npsAMbIX M IUIOCKOCTEH B NMPOCTpaHCTBE. lleprneHauKyIapHOCTE U
NapajuIeIbHOCTb NMPSAMBIX U ITockocTel. CKperuBaromecs npsimble

KonTponbnas pabota

Pasznen 3. Koopaunarsl u
BEKTOPBI

Tema 3.1
JlexapToBbl KOOpAUHATHI B
npocTtpaHcTse. PaccrosHue
MEXIy [JBYyMS TOYKaMH.
KoopaunHatel  cepeauHbl
oTpe3Ka

Conep:xanue yueOHOro MaTepuaJia

Z[eKapTOBLI KOOpAUHATBI B MNPOCTPAHCTBE. HpOCTeI‘/’II_HI/IC 3aladyi B KOOpJAWHATaXx.
Paccrosnue MCKAY ABYMS TOYKaMH, KOOPAWHATBI CCPCANHBI OTPE3Ka

OK-02, OK-03,
OK-04, OK-07
MK2.4
JIP4, JIP13

Tema 3.2

Conep:xanue yueOHOro MaTepuaJia




BekTopsl B IpOCTpaHCTBE.
Yroim MexIy BEKTOpaMHU.
CkasipHOE NpPOU3BEICHUE

BexTops!l B ipocTpancTBe. Cl10KEHHE U BBIYUTAHUE BEKTOPOB. Y MHOXKEHHE BEKTOpa
Ha uucio. KommuiaHapHble BeKTOpbl. CKalpHOE NPOU3BEICHUE BEKTOPOB.
Pa3noxxeHne BekTopa 1o TpeM HEKOMIUIaHapHBIM BekTopaMm. KoopanHatel BeKTopa,

BEKTOPOB CKaJISIPHOE MIPOU3BEIECHNUE BEKTOPOB B KOOPAMHATAX, YTOJI MEKIY BEKTOPAaMHU, YIroj
MEXy NPSAMON U IJIOCKOCTBIO, YTOJI MEXKAY IIOCKOCTAMU. Y paBHEHHE IJIOCKOCTH.
['eomeTpuyeckuii CMbICT ONIPEACIUTENS 2X2

Tema 3.3 IIpodeccnonanbHO-OpHEHTHPOBAHHOE COAEPKaAHUe (CoiepKaHue TPUKJIATHOIO

[TpakTuko- MO/LYJIs1)

OpPUEHTHUPOBAHHBIE 3a]1a4u

KoopaunaTthHast miiockocts. Beluncinenue pacCTOSHUN M IUIOIIAJEH Ha MIOCKOCTH.

Ha KOOpAMHATHOH | KonmndecTBeHHBIE pacyeThl

IUIOCKOCTH [IpakTnueckoe 3anaTue

Tewma 3.4 Conep:xanue yueOHOro MaTepuaJia

Pemenne 3aj1a4. | /lekapToBbI KOOpAMHATHI B IpocTpaHcTBe. BekTopsl B npocTpancTBe. CloxeHue u

KoopauHatsl 1 BEKTOPBI

BbBIYUTAHUC BCKTOPOB. YMmHOXeHHE BCKTOpa Ha 4YHCIO. KOMHJIaHapHI)IC BCKTOPBGI.
CkansipHOoe  TIpOM3BEACHHE BEKTOpOB. PasnokeHHMe BeKTopa MO  TpeM
HEKOMILJIAaHAPHBIM BekTOpaM. [Ipocreiimmie 3agaun B kKoopauHatax. KoopauHaThl
BEKTOpA, PACCTOSTHUE MEXKIYy TOYKAMH, KOOPJHMHATHI CEPEIUHBI OTPE3Ka, CKAIIPHOE
MPOU3BEJICHUE BEKTOPOB B KOOPJIMHATAX, YrOJ MEXIY BEKTOPAMH, YrOJI MEXIY
MPSIMOI U TUIOCKOCTBIO, YTOJI MEXTY TUIOCKOCTSMHU

KonTponbnas padota

Paznen 4. OcHoBBI
TPUTOHOMETPHH.
Tpuronomerpuyeckue
GyHxuun

Tema 4.1
Tpuronomerpuueckue
GYHKIMM  TTPOU3BOJIBHOTO
yria, uynicna. Panuannas u
rpagycHas Mepa yria

Conep:kanue y4eOHOIro MaTepuaJa

Panuannas mepa yrna. [IoBopoT Touku BOKpYr Hauaja koopauHat. OmpezeneHue
CHHYCa, KOCUHYCa, TAaHT'€HCAa U KOTaHreHca. 3HaKU CHHYyCa, KOCHHYCa, TAHTeHCa U
KOTaHTEHCA 10 YeTBEPTIM. 3aBUCUMOCTh MEXTY CHHYCOM, KOCHHYCOM, TAHT€HCOM 1
KOTAHT€HCOM OJTHOTO U TOTO K€ yria

OK-01, OK-02,
OK-03, OK-04,
OK-05, OK-06,
OK-07
[1K2.4
JIP4, JIP13




Tema 4.2

OcHOBHBIE
TPUTOHOMETPHUYCCKHE
TOXJISCTBA.

DopMyJIbI IPUBEICHUS

Conep:xanue yueOHOro MaTepuaJia

Tpuronomerpuueckue ToxaecTBa. CHHYC, KOCUHYC, TAHT€HC U KOTAHT'€HC YTJIOB O U
- o.. DopMybl MPUBEAEHUS

Tema 4.3

CuHyC, KOCHUHYC, TaHIE€HC
CyMMBl M pa3HOCTH [BYX
yIJIOB
Cunyc u KOCHHYC
JBOMHOTO yria. @opMyibl

IMOJIOBUHHOT'O yTI'Jia

Conep:kanue y4eOHOIro MaTepuaa

Cymma u pasHocTh cuHycoB. CyMMa M pa3HOCTh KOCHMHYCOB. CHHYC U KOCHUHYC

nBoiiHoro yria. ®opmMmynsl MONOBUHHOTO yria. IIpeoOpa3oBaHus CyMMBbI

TPUTOHOMETPUYECKHX (YHKIMHA B TPOU3BENECHUE M MPOU3BEACHUS B CyMMY.
Bripakenne TpuroHomerpuyeckux (GyHKIuA uepes

aprymenTa. [IpeoOpa3oBaHus MPOCTEHIINX TPUTOHOMETPUIECKUX BBIPAKCHUN

TaHIr€¢HC IIOJIOBMHHOI'O

Tema 4.4 Coaep:xanue yueOHOro MaTepuaJia

@yHKIMU, HMX CBOMCTBA. | OOMACTh OMpEeNeHUs] 1 MHOKECTBO 3HaueHH (QyHKiui. YETHOCTh, HEYETHOCTD,
Crioco6b1 3aJJaHus | IepuOoANYHOCTh QyHKIMNA. CriocoObl 3aganus HyHKIHIA

byHKIMA

Tema 4.5 Conep:xanue yueOHOro MaTepuaJia

Tpuronomerpuyeckue OO6nacte omnpeneneHUs M MHOXXECTBO 3HAUEHUH TPUTOHOMETPUYECKUX (YHKLHUH.

¢yHKIMH, MX CBOMCTBAa U
rpaduxu

YérHOoCTh, HEUETHOCTD, NEPUOTUYHOCTh TPUTOHOMETpUYeckuX (yHkuuid. CBoiicTBa
U rpaduku QyHKIMNA y =cos X, y =sin X, y =tg X, y = ctg X.

Tema 4.6 Coaep:xanue yueOHOro MaTepuaJia

[IpeoOpazoBanue Cxartue u pacTsikeHue TpadUuKOB TPUTOHOMETPUUECKUX (DYHKITHH.

rpadukoB IIpeoOpa3oBanue rpauKoB TPUTOHOMETPUYECKUX (PYHKLUI

TPUTOHOMETPUUECKHUX [IpakTnueckoe 3anarue

byHKIHH

Tema 4.7 IIpodeccnonanbHO-OPHEHTHPOBAHHOE COAEPKAHUE (COAePKAHUE TPUKJIATHOIO
Onucanue MO/LYJIst)

IIPOU3BOACTBEHHBIX Hcnonb30BaHrue CBONCTB TPUTOHOMETPUYECKUX (PYHKIHMH B MpoecCHOHATbHBIX

IPOLIECCOB  C
rpadukoB QyHKIMIA

IIOMOILBIO

3agadax

HpaKTI/ILICCKOC 3aHATUC




Tema 4.8 Coaeprxanue yueOHOro MaTepuasa

OO6patHble OO6parnbie TpuroHomerpudeckue GyHkuu. X cBoicTBa U rpaduku

TPUTOHOMETPUUECKHE

byHKIIUN

Tema 4.9 Conep:kanue y4e0OHOIro MaTepuaJa

Tpuronomerpuyeckue VYpaBHeHHE cos X = a. YpaBHEHHE Sin X = a. YpaBHEHHUE tg X = a, ctg X = a. Pemenue

YPaBHEHMs U HEPABEHCTBA | TPUTOHOMETPHUCECKUX YpaBHEHUM OCHOBHBIX THUIIOB: npocreimue
TPUTOHOMETPUUECKUE YPABHEHMs, CBOJAIIMECS K KBaJpaTHBIM, peIlaeMble
Pa3I0KEHUEM Ha MHOXKUTEIH, OTHOPOHBIE.
[Ipocreiimme TPUroHOMETPUYECKNE HEPABEHCTBA

Tema 4.10 Coaep:xanue yueOHOro MaTepuaJia

Cucremsl CucreMbl MPOCTEHIINX TPUTOHOMETPUYECKUX YpaBHEHUN

TPUTOHOMETPUUECKHUX

YpaBHEHU U

Tema 4.11 Conep:xanue yueOHOro MaTepuaJia

Pemenne 3amad. ocHoBHI | [IpeoOpa3oBanue TPUTOHOMETPUUECKHUX BBIPAKCHUM. Pemenue

TPUTOHOMETPHH. TPUTOHOMETPUUECKUX YPAaBHEHHI M HEPAaBEHCTB B TOM YHCJE C HCIOJIb30BAHUEM
Tpuronomerpuueckue CBOUCTB (PyHKLUH.

byHKIIUN KonTtponbHas pabora

Paspean S.

KoMmuiekcHblIe ynciia

Tema 5.1 Coaeprxanue y4eOHOro MaTepuasa

KommiekcHbie unciia

[lonsitne komruiekcHoro uucia. ConpsbKeHHbIE KOMILIEKCHBIE YHCIIa, MOAYJIb U
apryMeHT KOMIUIEKCHOTO dopMa 3anmMcH  KOMIUIEKCHOTO  YHCJa
(reomeTrpuueckas, anreOpandeckas). Apudmernueckue

qucia.
TPUTOHOMCTpHUYCCKAA,
)IefICTBHSI C KOMIIJICKCHBIMU YHCIIaMH

Tema 5.2

Conep:xanue yueOHOro MaTepuaJia




IIpumeHeHue
KOMIIJIEKCHBIX YHCEI

Brinonnenue PACUYCTOB C MOMOIIBIO KOMITJICKCHBIX YU CCJI. HpI/IMepBI HCIIOJIBb30BaHUA
KOMIIJICKCHBIX YHUCCJI

HpaKTI/I‘-IeCKOC 3aHATUC

Pazgen 6. IlpomsBoanasi
GyHkumnu, ee
npUMeHeHHne

Tema 6.1
IMousatue MPOU3BOJIHOM.
Q@opMmynsl U IpaBuia

Conep:kanue y4e0OHOIro MaTepuaJa

OnpeneneHHe YHCI0BOM OCJICA0OBATCIBbHOCTU H CIIOCOOBI €€ 3aJaHus. CBolicTBa
YHCJIOBBIX IIOCJIEIOBATCILHOCTEH. OHpeILCHCHI/Ie npeacia IMnocjacaoBaTCIIbHOCTH.

g depeHIMPOBAHS Breruncnenne — mpemenoB  mocnenoBarenbHocTed.  [lpemen  QyHkmmm  Ha
6eckoneunoctu. [Ipenen pynknum B Touke. [Ipupamenue aprymenra. [Ipupamienue
¢byHkumu. 3amaud, TNPHUBOIAIIME K TOHATHIO TNpou3BoAHOH. Ompenenenue
IIPOU3BOIHON. AJITOPUTM OTBICKAHUS MPOU3BOIHOMN

Tema 6.2 Coaep:xanue yueOHOro MaTepuaJia

[TpousBoHbIE cymmel, | @opmynsl quddepennuposanus. [pasuna tuddepenunpoBanus

PAa3HOCTH  NIPOU3BCACHMH,

YacTHOTO
Tema 6.3 Coaeprxanue y4eOHOro MaTepuasa

ITponsBoaHbIE Onpenenenue ciaoxHON (QyHKIMU. [Ipon3BogHAS TPUTOHOMETPUUECKUX (YHKIUH.
TPUTOHOMETPUUECKHUX [Tpou3zBosHas COXKHON (GYHKIHUU

¢yukuuit.  [IpomsBoaHas
CIIOKHOU (PYyHKIIUU

Tema 6.4

ITousTHe 0
HEIMPEPHIBHOCTH (PYHKITUH.
Meroa uHTEpBaJIOB

Coaep:xanue yueOHOro MaTepuaJia

[Tonsitue HenpepriBHON QyHKIMK. CBOMCTBA HENIpepbIBHON (QyHKIUHU. CBSI3b MEXTY
HENpPephIBHOCTRI0O U AuddepeHnupyeMocTbio (YHKIUMH B TOYKE. AJITOPUTM
pelIeHrs HEPaBeHCTB METOI0M UHTEPBAJIOB

Tema 6.5

Coneprxanue y4eGHOro MaTepuasia

OK-01, OK-02,
OK-03, OK-04,
OK-05, OK-06,
OK-07
MK2.4
JIP4, JIP13




I'eomeTpuueckuit u | 'eomMeTpuyeckuii CMBICI TNPOU3BOAHON (YHKIMHM — YIJIOBOH KO3(D(UIHEHT

busnueckuit CMBICII | KacaTeNbHOU K TpauKy (YHKIMH B TOYKE. YpaBHEHHE KacaTelIbHOW K rpaduky

IIPOM3BOIHOM (GyHKIMU. AJTOPUTM COCTAaBJICHUS YPaBHEHUS KacaTelbHOW K rpaduky (QyHKUIUH
y=f(x)

Tema 6.6 Conep:kaHue y4eOHOIro MaTepuaJia

dusnueckui CMBICT | DU3nYecKUil (MEXaHMYECKUI) CMBICI IPOU3BOJHOW — MIHOBEHHAas CKOpPOCTb B

MIPOU3BOTHOM B | MOMEHT BpeMeHH t: v =S’ (t)

npodecCuoHaIbHBIX [IpakTUyeckoe 3aHsATHE

3a1adax

Tema 6.7 Coaep:xxanue yueOHOro MaTepuaJia

MOHOTOHHOCTH (YHKITUH.
Touku sKcTpemMyma

Bospacranne u yObiBaHue (YHKLHH, COOTBETCTBME BO3pacTaHMs U YyObIBaHUSA
¢byHKUMH 3HaKy Mpou3BoAHOH. IloHATHME mNPOM3BOAHOM BBHICIIETO MOPSIKA,
COOTBETCTBHUE 3HAKa BTOPON MPOM3BOAHOM BBITYKJIOCTH (BOTHYTOCTH) (pyHKLIMU Ha
oTpe3ke. 3agayl Ha MaKCUMyM W MHHUMYM. [IOoHsATHE acHMMOTOTHI, CHOCOOBI HUX
oTpeNiesieHusl. ANTOPUTM HCclenoBaHus (YHKIMHA M MOCTPOEHHs ee rpaduka c
MTOMOLIBIO TPOU3BOJHON. J[poOHO-TMHEHAs PYHKIIMS

Tema 6.8
HccnenoBanue GyHKIMA 1
NOCTpPOEHUE TpauKOB

Conep:xanue yueOHOro MaTepuaJia

HccnegoBanue (I)YHKI_[I/II/I Ha MOHOTOHHOCTH U ITOCTPOCHUC I‘pa(l)I/IKOB.

Tema 6.9 HaubGompmee u

Coaep:xanue yueOHOro MaTepuaJia

HANMEHBIIIEE 3Ha4YeHHsd | Haxoxxmenne HauOOJBIIEr0 W HAWMMEHBIIETO 3HAYeHHH (YHKIHM, TOCTPOCHHUE
byHKITUN rpad¥KOB MHOTOWJIEHOB C UCITOJIb30BAHUEM alliapaTta MaTeMaTUYeCKOro aHalu3a
Tema 6.10 IIpodeccnonanbHO-OPHEHTHPOBAHHOE COAEPKAHUE (COAePKAHUE TPUKJIATHOIO
Haxoxnenne MO/LYJIst)

ONTHUMAJIBHOIO pe3yJbTaTa
C MOMOIIBIO MPOU3BOIHOMN
B IIPAKTUYCCKHUX 3aJjadax

Haumensiiee n Hanbosnbiiee 3HaueHne QyHKIUN

[IpakTHueckoe 3aHsATHE




Tema 6.11

Pemenne 3aj1a4.
[TpousBoaHas GpyHKIMH, e
MIPUMEHEHHUE

Conep:xanue yueOHOro MaTepuaJia

®opmynsl U npaBuia auddepenuupoBanud. Mccnenopanue GyHKIUNA ¢ TOMOILBIO
npou3BoHOM. Hanbosbiiee 1 HanMeHblee 3HaueHus: QyHKIIUU

KonTponbnas pabora

Paspnen 7.

MHOrorpaHHUKHd M Teja

BpaleHust

Tema 7.1 Coaep:xanue yueOHOro MaTepuaJia

Bepmmnel, pebpa, rpanu | [ToHstne MHOTOrpaHHHMKa. Ero syieMeHTHI: BepIIMHBI, peOpa, rpaHu. JlHuaroHas.
MHOT'OIPaHHHUKA CeueHue. Bollykiible 1 HEBBIITYKJIbIE MHOTOIPaHHUKHU

Tema 7.2 Coaep:xanue yueOHOro MaTepuaJia

[Tpusma, ee | [louarue mpusmel. Ee ocHoBaHusi u O60koBbie TpaHu. Bricora nmpusmel. [lpsmas u

COCTaBJISIIOLIUE, CEUYCHHE.
[Ipsimasi w  mpaBUJIbHAA

HaKJIOHHAas IIpru3Ma. HpaBI/IJ'ILHaSI [mpu3sMma. Ee ceuenue

MIPU3MBI
Tema 7.3 Coaeprxanue y4eOHOro MaTepuasa

[Tapannenenunen, KyO. | [Tapannenenwumen, CBOWCTBA MPSIMOYTOJBHOIO mMapaienenuneaa, kyo. CedeHue
Ceuyenue KyOa, | Kyba, mapasuiesnenumneia

napajuiesenumnena

Tema 7.4 Coaepxanue y4eOHOro MaTepuasa

[Mupamuna, e¢ | ITupamupa u ee anementsl. Ceuenne nupamusl. [IpaBuiibHas nupamuaa. Y cedeHHas

COCTaBIIAIOLIUE, CEUYCHHE.
[IpaBunbHass  mupamMuza.
VYceuenHas nupamuaa

nupamujaa

Tema 7.5

boxoBas Hu HoJIHas
IMOBEPXHOCTH MIPU3MBI,
UpaMU/Ibl

Conep:kanue y4eOHOIro MaTepuaJa

IInomane OOKOBOM M IOJIHOM MOBCPXHOCTHU ITPU3MEI, ITUPAMUBI

OK-01, OK-02,
OK-03, OK-04,
OK-05, OK-06,
OK-07
TK2.4
JIP4, JIP13




Tema 7.6
Cummerpuss B KyOe,
napajuiesenumnese,

IIpU3Me, UpaMue

Conep:xanue yueOHOro MaTepuaJia

CumMMmeTpusi OTHOCHTEIBHO TOYKH, NPSAMON, IIockocTH. Cummerpuss B KyoOe,
napajulelienunene, IpusMe, IupamMmuae

Tema 7.7 IIpodeccnonanbHO-OPUEHTHPOBAHHOE COlepPKaHUe (CopepKAHMe IPUKJIIATHOTO
[Ipumepbl CcUMMETpUI B | MOMYJIs1)
npodeccun CummeTpus B IPUPOJIE, APXUTEKTYPE, TEXHHUKE, B OBITY
[IpakTuueckoe 3anaTue
Tema 7.8 Conep:xanue yueOHOro MaTepuaJia
IIpaBunbpHbBIE [TonsTre npaBuIbHOTO MHOTOrpaHHKKa. CBOMCTBA MPaBUIIBHBIX MHOTOTPAaHHUKOB
MHOI'OI'paHHUKH, ux HpaKTI/IquKOG 3aHATUC
CBOICTBA
Tema 7.9 Coaep:xanue yueOHOro MaTepuaJia
Hununnp, ero | Llunmunap u ero snementsl. CeueHue MUIMHAPA (MapajuieIbHOE OCHOBAHUIO U OCH).
cocrapisitomue. Cedenue | PazBepTka HuIMHIpA
HUIMH]IpA
Tema 7.10 IIpodeccnoHanbHO-OPUEHTHPOBAHHOE COAEPKaHUE (COAepKAHME IPUKJIATHOTO
Konyc, €ro | MO1yJifl)
cocrapisromue. Ceuenne | Konyc u ero anemenTsl. CedeHne KoHyca (MapamuiebHOe OCHOBAHHIO M IIPOXO/ISIIee
KOHyca 4yepes BEpIINHY ), KOHNYecKue ceueHus. PassepTka KoHyca
[IpakTHueckoe 3aHsiTHE
Tema 7.11 Coaep:xanue yueOHOro MaTepuaJia
VY ceueHHbI KOHYC. | YceueHHbIN KOHYC. Ero obpasyromas u Beicota. CeueHne yceueHHOTo KOHyca
Ceuenue YCEUYEHHOTO
KOHyca
Tema 7.12 Coaeprxanue yueOHOro MaTepuasa

[lap u cdepa, ux ceueHus

[ap u cdepa. Bzaumnoe pacnonoxkenue cdepbl U miockoctu. CeueHue Imapa,
cdepbl

Tema 7.13

Coneprxanue y4eGHOro MaTepuasia




[MousiTue 00 o0OBEME Tela.
OTHOLLIEHUE 00BEMOB
OAOOHBIX TEN

[Tonatue 06 o6wveme Tenma. OOBeM KyOa W TPSIMOYTOJIBHOTO TMapaulesIeNuIeaa.
Ob6vem mpusMbl W muwIuHApa. OTHomieHHEe O00BEMOB  MOJOOHBIX — Tell.
I'eomeTprueckuii cMbIC ONIpenEIUTENs 3-Iro nopsaKa

Tema 7.14
Ob0vemMbl M IUIOIIAAM
IIOBEPXHOCTEH TeI

Conep:kanue y4e0OHOIro MaTepuaJia

O06bembl upaMuIbl 1 KoHyca. O0beM mapa. [1nomaau noBepXHOCTEH Te

Tema 7.15
KomOuuammmn
MHOTOTPAaHHUKOB W  Tel

Conep:kaHue y4eOHOIro MaTepuaJia

KoMOuHamm reoMeTpruIecKux Tell

[IpakTrueckoe 3aHsATHE

BpalLEeHUs
Tema 7.16 Coaep:xanue yueOHOro MaTepuaJia
['eomeTpuueckue Hcnonb3oBaHne KOMOWHAIMKA MHOTOTPAHHHKOB M Tl BpAIICHHsS B TMPAKTHUKO-

KOM6I/IHaI_II/II/I Ha ITPaKTHKC

OPUCHTHPOBAHHBIX 3a/ladax

[IpakTnueckoe 3aHsATHE

Tema 7.17
Pemenne 3az1ay.
MHOrorpaHHuku M Tela

Coaep:xanue yueOHOro MaTepuaJia

OOBeMEI U mionaayn MmoBEPXHOCTH MHOTOTPAHHUKOB U TCJI BpalllCHUA

KonTtponbHas pabora

BpallleHus
Pasnean 8.
ITepBoobGpa3nasn
HKIHH ee

by ’ OK-01, OK-02,
NpUMeHeHHe

OK-03, OK-04,
Tema 8.1 Conep:kanue y4eOHOIro MaTepuaJa 0K-05. OK-06
[TepBooOpasHast GyHKIUM. | 3a1a4a O BOCCTAHOBJIICHMH 3aKOHA JBHIKEHHUS 10 M3BECTHOH cKopocTH. IToHsTHe OI’< 07 ’
[TpaBuiia HaXOXJIEHUA | uHTerpupoBanus. O3HAKOMIIGHHE C TIOHATHEM HHTErpaja W MepBOOOpa3HOM s K2 4
MepPBOOOPA3HBIX ¢bynkuu y=f(x). Pemenne 3amad Ha CBA3b MEPBOOOPA3HON U €€ MPOU3BOIHOM, P4 H.Pl 3

BBIUUCIIEHHE MEPBOOOpa3HOM i gaHHOW QyHKumu. Tabmuua Qopmyn ans
HAXOXXJCHHS NIEPBOOOpa3HbIX. M3ydeHne nmpaBuiia BEIYUCICHHS IEPBOOOPA3HOI




Tema 8.2

[Tmomaar KpUBOJIMHEHHOM
Tpaneuuu. ®opmyna
Hrrotona — JleitOnuna

Conep:xanue yueOHOro MaTepuaJia

3ajauyy, NPUBOASILKE K IMOHATUIO ONPEAEICHHOTO MHTErpajlla — O BBIYUCIEHUU
IJIOINAAM  KPUBOJMHEWHOW Tpalneuuu, O IepeMelleHud Todku. Ilonsatue
orpeesIéHHOro nHTerpana. ['eomerpuueckuii U GU3NYECKUI CMBICI OIIPEIEICHHOTO
unrerpasna. @opmyna Hetorona— JleitoamIa

Tema 8.3
Heonpenenennpiii U
OTpEeICTICHHBIN HHTETPAITBI

Conep:kaHue y4eOHOIro MaTepHuaJa

Ilousrue HEOMMPCACIICHHOI'O NHTECTpajia

Tema 8.4

IToustue 00
OINpE/ICICHHOM HHTErpae
Kak IIJIOIIAIN
KPUBOJIMHEHHOM Tpareyuu

Coaep:xanue yueOHOro MaTepuaJia

FCOMeTpI/I‘leCKI/Iﬁ CMBICJI OIIPEACIICHHOI'O HHTETpaJIa

Tema 8.5
OmnpeneneHHbIi HHTETPal B

IIpodeccnonanbHO-0OpHEeHTHPOBAHHOE COJAepPKaHue (CoiepKaHue TPUKJIATHOIO
MO/1YJIfA)

JKU3HU I'eomerpuueckuit cmbicat  ompeneneHHoro wuHrerpana. @dopmyna Herotona -
JleitOHuna.
Pemenne 3a1au Ha mpuMeHEHUE UHTETpalia Jisl BEIUMCICHUS (U3NUYECKUX BEIUYUH
U IUIOLIAJEN
[IpakTnueckoe 3anaTue

Tewma 8.6 Coaep:xanue yueOHOro MaTepuaJia

Pemenne 3aga4. | [lepBooOpa3nas pynkuuu. [TpaBuna HaxoxieHus: nepBooOpa3HbiX. Ee npruMmeHnenue

[lepBooOpazHas ¢yHKIUY,
ee MPUMEHEHHE

KonTtponbHas pabora

Paznea 9.
Crenenn U KOpPHH.
Crenennas QyHKIHA

Tema 9.1
Crenennass (QyHKUus, ee
CBOMCTBA

Coneprxanue y4eGHOro MaTepuasia

[ToHsiTHE KOpHS N-OM CTENEHU U3 ACUCTBUTEIBHOTO yuciaa. OyHKIMU y = r{/i ux
cBoiicTBa U rpaduku. CBOMCTBA KOPHS N-0¥ CTETICHU

OK-01, OK-02,

OK-03, OK-04,

OK-05, OK-07
JIP4, JIP13




Tema 9.2

ITpeoOpa3oBanue
BBIPOKECHHUN C KOPHSAMH N-
O CTETICHU

Conep:xanue yueOHOro MaTepuaJia

[Ipeobpa3oBanue nppaMOHATBHBIX BBIPAKECHUI

Tema 9.3
CsoiicTBa CTEIIEHU C

Conep:kaHue y4eOHOIro MaTepuaJia

[TonsaTue cTenenu ¢ M00BIM pallMOHATBHBIM MoKa3aTeneM. CTernenHbie PyHKINH, HX

paloHaIbHBIM CBOWCTBA U TpapuKu

JIEUCTBUTEIbHBIM

MOKa3aTeIsIMH

Tema 9.4 Coaep:xxanue yueOHOro MaTepuaJia

Pemmenue PaBHOCUIIBHOCTB PPAIIMOHATIBHBIX YPaBHEHUH U HEPABEHCTB. METO/bI UX PELICHUS.
UPPaALMOHATIBHBIX Pemenue uppannoHalbHbIX ypaBHEHUH U HEPABEHCTB

ypaBHeHI/Iﬁ H HCPABCHCTB

Tema 9.5
Crenenu u KOpHHU.
CrenenHas GpyHKUUsA

Coaep:xanue yueOHOro MaTepuaJia

Omnpenenenue creneHHOW (yHKIuU. Vcronb3oBaHHE €€ CBOMCTB NPH PEIICHUH
YpaBHEHUI U HEPABEHCTB

KonTponbnas padota

Paznen 10.
IToxa3zaTenbHasn
pyHxuus

Tema 10.1
[ToxazarenbHast QyHKIMS,
€e CBOICTBA

Conep:xanue yueOHOro MaTepuaJia

CreneHb ¢ MpPOW3BOJBHBIM JIEHCTBUTENIBHBIM TOKa3aTesneM. OmnpeneneHue
MIOKa3aTeabHOW (YHKIMM, €€ CBOMCTBAa U TpaduK. 3HAKOMCTBO C NPUMEHEHUEM
MoKasareiabHOH (QyHKUMU. PenieHue mokazateiabHbIX ypaBHEHUN (YHKIIMOHAIBHO-
rpaduyecKuM METOJOM

Tema 10.2
Pentenne 1moka3aTelbHBIX
YpaBHEHUH 1 HEPABEHCTB

Conep:xanue yueOHOro MaTepuaJia

Pemienne moka3aTtenbHBIX YpPaBHEHUH METOJOM ypaBHHUBAHUS TOKa3aTeseH,
METOJIOM BBEJICHUS HOBOW MEpeMEHHOU, (QyHKIIMOHATHLHO-TPAQUUIECKIM METOJIO0M.
Pemenue nmoka3arenbHbIX HEPABEHCTB

OK-01, OK-02,

OK-03, OK-04,

OK-05, OK-07
JIP4, JIP13




IIpakTrueckoe 3aHsATHE

Tema 10.3
CucreMbl I0Ka3aTelbHBIX

Conep:xanue yueOHOro MaTepuaJia

Pemenne cucrem moka3aTelIbHBIX ypaBHeHI/Iﬁ

YPaBHEHUU [IpakTudeckoe 3anaTHe
Tema 10.4 Conep:kaHue y4eOHOIro MaTepuaJia
Pewenne 3a1a4. | PemreHne mOKa3aTeNbHBIX YPaBHEHUM METOJOM YPAaBHUBAHMS IIOKa3aTele u

[Toka3zarenbHas GyHKIHSA

METOJIOM BBEJCHHS HOBOM ITEPEMEHHOM. PellieHne nokas3aTeabHbIX HEPABEHCTB

KonrponsHas pabora

Pazgen 11. Jlorapugmnbl.

Jlorapudpmudeckas

pyHxkuus

Tema 11.1 Coaep:xanue yueOHOro MaTepuaJia

Jlorapudm yucia. | Jlorapudm urcna. JlecITUIHBIN 1 HATYpaTbHBIN JIOTAPU(PMBI, YHCIIO €
JecaTnunblii U | [IpakTHUECKOE 3aHATHE

HATypaJbHBIN JIOTapu(MBI,
YHCIIO €

Tema 11.2
CaoiicTBa norapudmos.

Conep:xanue yueOHOro MaTepuaJia

CoiicTBa norapudmos. Oneparus TorapuGMupoOBaHHsL.

Onepanus [IpakTryeckoe 3aHsATHE
norapuMUpPOBAHUS

Tema 11.3 Coaep:xanue yueOHOro MaTepuaJia
Jlorapugmuueckas Jlorapudmuueckas GyHKIMsS U ee CBOIcTBa

(byHKLUS, ee CBOWCTBA

HpaKTqucxoe 3aHATUC

Tema 11.4

Pemenue
JorapupMUUECKUX
YpaBHEHUH U HEPABEHCTB

Conep:xanue yueOHOro MaTepuaJia

[TonsTre morapudmuueckoro ypaBHeHus. Omepanus TMTOTEHIUPOBaHUS. Tpu
OCHOBHBIX METOJla pEIICHUs JOrapu(MUUYECKUX YpaBHEHHUH: (PYHKIIMOHATHHO-
rpaduyecKuii, MeTOJ TOTEHIMPOBAHHUS, METOJ BBEJICHUS HOBOH IEpPEeMEHHOM.
JlorapudmMuueckre HepaBeHCTBA

[IpakTHueckoe 3aHsATHE

Tema 11.5

Conep:xanue yueOHOro MaTepuaJia

OK-01, OK-02,
OK-03, OK-04,
OK-05, OK-07
[1K2.4
JIP4, JIP13




CucreMsl

AJNTOpUTM pelICHUs] CUCTEMbl ypaBHEHHH. PaBHOCHIBHOCTH JOrapupMHUUYECKHX

norapuGMUIeCKux ypaBHEHUH U HEPABEHCTB
YpaBHEHUU [IpakTrueckoe 3aHsTHE
Tema 11.6 IIpodeccnonanbHO-OPUEHTHPOBAHHOE COlepPKaHUe (CopepKaAHMe IPUKJIIATHOTO

Jlorapudmsl B mpupone u
TEXHHUKE

MO/1YJIfA)

[Ipumenenune norapudpma. Jlorapudmuueckas coupaibr B npupone. Ee

MaTeEMaTUYECKUE CBOUCTBA

HpaKTI/I‘-IeCKOC 3aHATUC

Tema 11.7 Coaeprxanue yueOHOro MaTepuasa
Pemenue 3aj1a4. | Jlorapudmuueckas ¢pyHkuus. Pemenne npocredmmx gorapuGMUIecKux ypaBHEHUN
Jlorapudmel. KontponbHas pabora
Jlorapudmmueckas
byHKIUSA
Paznen 12.
MHo:kecTBa. JJieMeHTbI
Teopuu rpagos
Tema 12.1 Coaep:xanue y4eOHOro MaTepuasa
MHoxecTBa ITonstue MuOkecTBa. [TonMHOXkKecTBO. Oniepaniii ¢ MHOKECTBAMU
[IpakTrueckoe 3aHsATHE
Tema 12.2 IIpodeccnoHanbHO-OPUEHTHPOBAHHOE COAEPKaHUE (COAepKAHME IPUKJIATHOTO

Orneparuy ¢ MHOKECTBaMU

MO/1YJIAA)

Onepam/m C MHOXKECTBaMU. Pemenue MMPUKJIAAHBIX 3a1a4

HpaKTqucxoe 3aHATUC

Tema 12.3 Coaepxanue y4eOHOro MaTepuasa
I'padmr [Tonsitue rpada. Cesi3HbI Tpad, AepeBo, UK rpad Ha IOCKOCTH
[IpakTuueckas pabora
Tema 12.4 Coaeprxanue yueOHOro MaTepuasa
Pemenne 3aga4. | Onepanuu ¢ MHOKecTBaMH. ONMCaHuE peabHbIX CUTYalUH C IIOMOILBIO MHOKECTB.

MmuoxectBa, ['padpl 1 ux
IIPUMEHEHHUE

[Tpumenenue rpadoB K pelICHHIO 3a/1a4

KonTponbhas padora




Pazgen 13. jaeMeHTHI

KOMOHMHATOPHKH,
CTATUCTUKH M TEOPHUH
BEPOATHOCTEH
Tema 13.1 Conep:kaHue y4eOHOIro MaTepuaJia
OcHOBHBIE noHATHs | [lepecTaHOBKH, pa3MelIeHHs], COUCTAHUSI.
KOMOWHATOPHUKHU
[IpakTuueckoe 3anarue
Tema 13.2 Coaeprxanue yueOHOro MaTepuasa
CoOriTHe, BEPOATHOCTH | COBMECTHBIE U HECOBMECTHbIE COOBITUS. TeopeMbl 0 BEPOSATHOCTH CYMMBbI COOBITHH.

cooprtua. Croxenne w
YMHO)XEHUE BEPOSITHOCTEH

Ycnosnas BCPOATHOCTD. 3aBUCHMBIE M HE3aBHCHMBIE COOBITHSL. TeOpCMBI (¢}
BCPOATHOCTHU IIPOU3BCACHUA COOBITHH.

HpaKTI/IquKOC 3aHATUC

Tema 13.3 IIpo¢eccnona/IbHO-OPHEHTHPOBAHHOE COAEPKaAHME (COAEPKAHNE TPUKJIATHOIO
BepostHocTh B | MOAYJIA)
poeCCUOHATBHBIX OTHOCHUTENBbHAS YacTOTa COOBITHS, CBOMCTBO €€ yCTOMYMBOCTH. CTaTHCTHYECKOE
3aJ1aqax orpeJiesieHue BepoATHOCTH. OlLleHKa BEpPOSITHOCTH COOBITHS

[IpakTnueckoe 3anaTne
Tema 13.4 Coaeprxanue y4eOHOro MaTepuasa

JuckpeTHas ClydaiiHas

Bunel ciywaiiaeix BenmuuH. OmnpezeneHue JUCKPETHOW CIy4aHON BETWYMHBI.

BEJINYMHA, 3aKOH ee | 3aKOH pacHpeleNeHus JUCKPEeTHOW ciydyailHOM BenuuuHbl. Ee uucioBble
pacnpeneneHus XapaKTePUCTUKU

IIpaxkTueckoe 3aHsATHE
Tema 13.5 Coaeprxanue y4eOHOro MaTepuasa

3agaun  MaTeMaTUYECKOU

BapI/IaI_II/IOHHHﬁ pAan. Ilonuron wyactoT u TUCTOT'paMMma. CraTtucTudeckue

CTAaTUCTUKH XapaKTEPUCTUKHU Psifia HAOF01aeMbIX TaHHBIX
[IpakTHueckoe 3aHsTHE
Tema 13.6 IIpodeccnoHabHO-OPUEHTHPOBAHHOE COAepPKaHUe (CoAepKAHME IPUKJIATHOTO

MOIY.JIs1)

OK-01, OK-02,
OK-03, OK-04,
OK-05, OK-07
TK2.4
JIP4, JIP13




CocraBsienne TabIuI u
JTUarpamMM Ha MPaKTHKE

[lepBuynas 06paboTKa CTATUCTHUECKUX NaHHBIX. [ paduueckoe X mpeacTaBiIeHHE.
Haxoxnenne cpeHUX XapaKTePUCTHK, HAOII0JaeMbIX JaHHBIX

HpaKTI/I‘-IeCKOC 3aHATUC

Tema 13.7

Penrenue 3amau. DieMeHTHI
KOMOWHATOPHKH,
CTaTUCTUKH U  TEOPHUH
BEPOSATHOCTEMN

Conep:kanue y4e0OHOIro MaTepuaJia

Onementsl KoMmOuHaTtopuku. CoObITHE, BEpPOSTHOCTH COOBITUA. CloXXeHuEe Hu
YMHO>KEHUE BEepOSTHOCTEH

KonrponsHas pabora

Pasznen 14. YpaBHenus u

HepaBeHCTBa
Tewma 14.1 Conep:xanue yueOHOro MaTepuaJia
PaBHOCHIIBHOCTB PaBHOCHIIBHOCTD ypaBHeHUN W HepaBeHCTB. OmpeneneHusi. OCHOBHBIE TEOPEMBI

YpaBHEHUI M HEPaBEHCTB.
OO61re MeTo bl peleHus

PaBHOCHIIBHBIX IIEPEX0/1aX B ypaBHEHHX U HepaBeHCTBaX. OOIUe METO/IbI PELIeHUs
yYpaBHEHH: TEpexoa OT paBeHCTBAa (PYHKUIMII K paBEHCTBY apryMEHTOB IS
MOHOTOHHBIX (DYHKIIHIA, METOJI pa3JI0KESHUS HA MHOXKUTEIN, METO/] BBEJICHHS HOBOU
nepeMeHHOH, (PyHKIIMOHAIEHO-TpaUIEeCKUN METOT

HpaKTqucxoe 3aHATUC

Tema 14.2 Coaep:xanue y4eOHOro MaTepuasa
I'paduueckuit MeTon | OOmue MeTo bl pelIeHUs] HEPABEHCTB: MEPEX0/]] OT CPABHEHUS 3HAYSHUN QyHKIUH K
peLeHus YPaBHEHMH, | CpPaBHEHHIO 3HAUYEHUH apryMEHTOB JUISi MOHOTOHHBIX (D)YHKIIMH, METOJI HHTEPBAJIOB,
HEPaBEHCTB ¢byHKIMOHaNBHO-Tpaduueckuil MeTol. I'padmueckuii METO]| peleH!s] ypaBHEHUN 1
HEPaBEHCTB
[IpakTnueckoe 3anaTue
Tema 14.3 Coaepxanue y4eOHOro MaTepuasa

YpaBHEHUS U HEPABEHCTBA
C MOJyJIeM

Onpenenenne Moxayns. Packpeitme Monayns mno onpeneneHuro. IIpocreiimme
YpaBHEHHUs M HEpPaBEHCTBA ¢ MoayseM. I[pumeHeHrne paBHOCHIIBHBIX MEPEXOJ0B B
ONPEJIETICHHBIX TUIIAX YPABHEHUI U HEPABEHCTB C MOJYJIEM

[IpakTnueckoe 3aHsTHE

Tema 14.4

Coneprxanue y4eGHOro MaTepuasia

3HaKOMCTBO ¢ mapameTpoM. [Ipocrelinme ypaBHEHUST 1 HEPABEHCTBA C TTapaMETPOM

OK-01, OK-02,
OK-03, OK-04,
OK-05, OK-06,
OK-07
TK2.4
JIP4, JIP13




YpaBHEHMS U HEPABCHCTBA
C ImapameTpaMu

IIpakTrueckoe 3aHsATHE

Tema 14.5
CocTaBlicHHE W PpEIICHHE
po(eCcCHOHANIBHBIX 3aJ1a4

IIpodeccnonaibHO-OpHEeHTHPOBAHHOE COAEP:KaAHNE (COAEPKAHNE MPUKJIIATHOTO
MO/1YJIfA)

Pemenne TekCTOBBIX 3aJa4 l'IpO(beCCI/IOHaJ'IBHOl"O COACpIKaHUA

C TIOMOILBIO YPABHEHUM [IpakTuyeckue 3aHATHS 2
Tema 14.6 Coaeprxanue yueOHOro MaTepuasa
Pewenne 3aja4. | OOmme MeToAbl PelleHNs ypaBHEHHA. YPaBHEHUS M HEPaBEHCTBA C MOIYJIEM H C
VYpaBHEHUS U HEPABEHCTBA | MapaMeTpaMu
[IpakTrueckoe 3aHsATHE 2
CamocrositenbHas padbora 42
IIpomexyTounas arrecTauus (IK3aMeH) 10
Bceero: ‘ 340




3. YciaoBus peaju3ainuu NporpaMmmal 001eo0pa3oBaTesbHON JUCHUILIHHBI

3.1. lnsa peanu3anuu NPOrpaMMbl JUCHUIIMHBI T0JKHBI ObITh MPETYyCMOTPEHBI CJIeAYIOIIHE
crenuaJbHble MOMeIeHHs:

Peanu3anus mporpaMMbl JUCHHUILTAHBI TPEOyeT HATMYKS y4eOHOTO KaOMHETa MATEeMAaTHKH.
O6opynoBaHue yueOHOTO KaOHMHETa!

- MOCAJIOYHBIE MECTA IO KOJIMYECTBY O0YUArOIINXCS;

- pabouee MecTO TpernoiaBaTers;

- KOMIUIEKT Y4eOHO-HATJISITHBIX TIOCOOHIA;

- KOMILJIEKT 3JIGKTPOHHBIX BUIEOMATEPHAIIOB;

- 3aJIaHUA U1 KOHTPOJIBHBIX paboT;

- mpoeCcCHOHAEHO OPUCHTHPOBAHHBIC 3aJaAHHS,

- MaTepHualIbl HK3aMeHa.

TexHuueckue cpelcTBa 00yUeHUs:

- IEPCOHATILHBIN KOMITBIOTED C JTUIICH3MOHHBIM IIPOrPAMMHBIM 00€CIICUCHUEM;

- IPOEKTOP C IKPAHOM.

3.2. UndopmanuonHoe odecrneyenne o0yueHust

1. JInst peanm3zaiiuu mporpaMMbl OO IHOTeIHBIN (HOHT 00pa30BaTEILHOM OPraHU3aINN TOJDKEH
WMETh TICUaTHBIC W/WIM D3JEKTPOHHBIC 00pa3oBaTelbHbIC W HHPOPMAIMOHHBIE PECYPCHI,
PEKOMEH/IOBAaHHBIE NJIsl KCIIOJIb30BaHUS B 00pa30BaTEIbHOM IIPOLIECCe, HE CTaplle MATH JIET C
MOMEHTA U3/IaHusl.

2. PexomeHnayemble TieUaTHbIE U3AaHUS 110 pealin3aluu o0e00pa3oBaTeIbHON AUCIUTITHHBI
MPEJICTABICHBI B METOAMYECKHX PEKOMEHIAINAX M0 OpraHu3alui 00ydeHusl.

OcHoBHas JiuTepaTypa:

1. Kapm, A. II. Matematuka. ba3zoBelif ypoBeHnb. B 2 wactax. Yacte 1 : yueOHOe mocobue 1yist
00pa3oBaTeNbHBIX OpraHMU3alUi, peaTu3yroIuX o0pa30BaTelbHbIE MPOTPAMMBI CPEIHETO
npodeccuonanbHoro oopasosanus / A. I1. Kapn, A. JI. Bepuep. — Mocksa : IIpocenienue,
2024. — 319, [1] c. : wr. — (Yuebonuk CITIO). — ISBN 978-5-09-108510-5. - Tekcr :
anekTponnsbiid. - URL: https://znanium.ru/catalog/product/2157336

2. Kapm, A. II. Marematuka. ba3oBeiii ypoBenb. B 2 wactsax. Yacts 2 : yuyeOHOe mocodue ams
00pa3oBaTEeNbHBIX OpPTaHM3AlWH, PeaTU3yIIUX 00pa30BaTENbHBIE MPOTPAMMBI CPEITHETO
npodeccuonanbHoro obpazosanus / A. I1. Kapn, A. JI. Bepuep. — Mocksa : [Ipocsemienue,
2024. — 255, [1] c. : mn. — (YueOonuk CIIO) — ISBN 978-5-09-108511-2. - Tekcr :
anektpounsiid. - URL: https://znanium.ru/catalog/product/2157335

3. Toropenos, A. B. Maremaruka: anredpa U Hadajla MaTeMaTHYECKOT0 aHajH3a, T€OMETpPHUS.
I'eomerpust. 10-11 knaccsr: ba3oBeblit u yriyonennsiit yposau / A. B. Iloropenos. - 18-e uzn. -
Mockaa : [Ipocsemenue, 2022. - 176 c. - ISBN 978-5-09-101575-1. - TekcT : MEKTPOHHBIH. -
URL.: https://znanium.ru/catalog/product/2090536

JomosHuTeIbHAS JIUTEpATypa:

1. bammakoB, M. U., Matemaruka. [Ipaktukym : yueOHO-mpakTHueckoe mocobue / M. W.
bammaxkos, C. b. Outnna. — Mocksa : KaoPyc, 2023. — 294 c¢. — ISBN 978-5-406-10588-7.
— URL:https://book.ru/book/945228



2. boromonos, H. B. Maremaruka. 3amgauu ¢ pemenusiMu B 2 4. Yacte 1 : yueOHOE mocooue st
cpenHero npodeccuonansHoro oopasosanus / H. B. boromonos. — 2-e u3n., ucrp. u 10om. —
Mocksa : UznatensctBo HOpaiit, 2021. — 439 ¢. — (IlpodeccuonansHoe oOpazoBaHue). —
ISBN 978-5-534-09108-3. — Texkcr : snekrponubii // OBC HOpaiit [caiit]. — URL:
https://urait.ru/bcode/470790

3. boromonos, H. B. Maremaruka. 3amauu ¢ pemeHusiMu B 2 4. Yacts 2 : yueOHOE mocooue s
cpeanero npodeccuonanbHoro oopasosanus / H. B. boromonos. — 2-e u3., ucnp. u 101, —
Mocksa : UznarensctBo Opaiit, 2021. — 320 c. — (IlpodeccuonansHoe oOpazoBaHue). —
ISBN 978-5-534-09135-9. — Texkcr : anekrponnbii / OBC IOpaiit [caiit]. — URL:
https://urait.ru/bcode/470791

4. Tucun, B.b. Maremaruka. Ilpaktukym : yuyeOHOe mocobMe UII  CpPEIHEro
npodeccuonansaoro obpazosanus / B. b. 'mcun, H. 11. Kpemep. — Mocksa : M3naTenbcTBo
HOpaiiT, 2021. — 202 ¢. — (ITpodeccuonansrHoe odpazoBanue). — ISBN 978-5-9916-8846-8.
— Tekcr : anexrponusiii / DBC FOpaiit [caiir]. — URL.: https://urait.ru/bcode/471477

5. Marematuka. [IpakTuky™m : ydeOHOoe TOocoOME Ui CpeaHEro MNpopecCHOHATHLHOTO
obpaszoBanusi / O. B. TarapuukoB [u ap.]; mox oOmieit penakuueir O. B. TarapaukoBa. —
Mockga : UznatensctBo HOpaiit, 2023. — 285 ¢. — (IlpodeccuonanbHoe obpazoBaHue). —
ISBN 978-5-534-03146-1. — TekcT : anexktpoHHsbIi // Obpa3zoBaTenbHas miatdopma FOpaiit
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4. KOHTpOJIb U OLIEHKA Pe3yJbTATOB 0CBOCHHUSA 00111€00pPa30BaATeILHOM U CIUNIINHbBI

OYVYII. 03 MaremaTuka

KoHTpoJIb U OlleHKA pPEe3yJIbTaTOB OCBOCHHs 00IIe00pa30BaTeIbHOM AUCIUILINHBI PACKPBIBAIOTCS

qcpes3 AUNCHUIITIMHAPHBIC

pe3yibTaThl,

HaIlTpaBJICHHBIC Ha

¢dbopmupoBaHue

o0mmx wu

HpO(beCCI/IOHaJ'IBHBIX KOMIICTEHIIUH 11O pasaciiaM 1 TEMaM COACpIKaHUA yqe6Hor0 Marcepuaiia.

P7, Temm 7.1,72,7.3,74,7.5,7.6,
7.7 11-0/c,7.8,7.9, 7.10 I1-o/c, 7.11,

Oobmas/mpodeccnoHanbHas Paznen/Tema Tun oueHoYHbIX
KOMIIeTEeHIIUsI MepOnpHUsITHS

OK 01. Beibupats criocoOsI P 1, Tema 1.1, 1.2, 1.3 IT-o/c, 1.4, 1.5, | TectupoBanue
pelieHus 3a1a4 16 VYerHbli onpoc
poeCCUOHATLHOM P2, Temsr 2.1, 2.2, 2.3, 2.4, 2.5 IT-0/¢, | Maremarnueckuii
erteLroCTH P 3, Towst 3.1,32, 3.3 Tlole, 34 aicrant
TpUMCHHTCIILHO P4, Tembi4.1,4.2,4.3,4.4,4.5, 4.6, 4.7 | AHmMBALyaTbHAS
K Pa3JIMYHBIM KOHTEKCTaM I-o/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOSITEIIbHAS

P 5, Temsr 5.1, 5.2 pabora

P 6, Temsnl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, [IpencraBnenue

6.7 IT-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 pe3yJIbTaToB

NPaKTUYECKUX padboT
3aiuTa TBOPUYECKUX

7.7 1-0/¢,7.8,7.9, 7.10 IT-o/c, 7.11,
7.12,7.13,7.14,7.15,7.16, 7.17

P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Tems 9.1,9.2,9.3,9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4

7.12,7.13,7.14,7.15, 7.16, 7.17 paor

P8, Temni 8.1,8.2,83,84,8586 | Koumpomsmas padora

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

P 10, Temsr 10.1, 10.2, 10.3, 104

P11, Tems 11.1, 112, 11.3 T-o/c, R —

11.4,11.5,11.6 T-o/c, 11.7 Saatt

P12, Temsr 12.1,12.2,12.3,12.4

P 13, Temnr 13.1, 13.2, 13.3, 13.4,

13.5 IT-o/c, 13.6

P 14, Temnl 14.1, 14.2, 14.3, 14.4,

14.5 IT-o/c, 14.6
OK 02. Ucnonn3oBath P 1, Tema 1.1, 1.2, 1.3 IT-o/c, 1.4, 1.5, | TectupoBanue
COBpEMEHHBIE CPeICTBA 1.6 VCTHBIH 0Onpoc
HIOMCKa, aHAIN3a U P2, Tembi 2.1, 2.2, 2.3, 2.4, 2.5 TI-0/¢, | Maremaruueckuii
HHTEpIpeTattn ?’2 Temsr 3.1, 3.2, 3.3 IT-o/c, 3.4 AICTaHT
nHdopvaLun, u P4 Tewni 41,42, 43,4.4 45, 4.6 4.7 | AHABAAyabHAS
UH(OPMAIMOHHBIE I-o/c, 4.8 4.9, 410, 4.11 CaMOCTOSITENIbHAS
TEXHOJIOTHH JIJIS P 5, Temsr 5.1, 5.2 pabota
BBIIIOJIHEHMS 33129 P 6, Temn1 6.1, 6.2,6.3,6.4,6.5,6.6, [IpencraBnenue
npodeccuoHaIbHON 6.7 I1-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 pEe3yJIbTaToB
e TeIbHOCTH P7,Temn 7.1,7.2,7.3,7.4,7.5,7.6, IPAKTHYECKUX PaOOT

3ammTa TBOPUECKUX
pabot
KonTponbnas pabora




P11, Temsr 11.1,11.2, 11.3 IT-o/c, Brimonnenue

11.4,11.5,11.6 IT-o/c, 11.7 JK3aMEHAIlIMOHHBIX

P12, Temsr 12.1, 12.2, 12.3, 12.4 3aaHui

P 13, Temnr 13.1, 13.2, 13.3, 13.4,

13.5 I1-o0/c, 13.6

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

14.5 I1-o/c, 14.6
OK 03. IlitanupoBats 1 P 1, Tema 1.1, 1.2, 1.3 IT-o/c, 1.4, 1.5, | TectrupoBanue
peanu3oBbiBaTh coocrtBennoe | 1.6 YcTHBIN ompoc
po(ecCHOHANEHOE U P2, Tembi 2.1, 2.2, 2.3, 2.4, 2.5 TI-0/¢, | Maremaruueckuii
PHTIHOTHOE PASBHTHE, %2, Tewmsi 3.1, 3.2, 3.3 TT-o/c, 3.4 pmerant
TpEATPHHUMATCIILCKYIO P 4, Tembi 4.1,4.2, 4.3, 4.4, 4.5, 4.6, 4.7 | AnamBalyabHas
JCSITEIIbHOCTD B I-o/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOSITeNIbHAS
npodeccHoHanbHOI chepe, P 5, Temnbr 5.1, 5.2 pabora
HCIIOJIb30BaTh 3HAHHMS 110 P 6, Tems1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, [Ipencrasnenue
(MHAHCOBOMW I'PaMOTHOCTH B 6.7 IT-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 pe3yNbTaToB

Pa3JINYHbIX )KU3HCHHBIX
CUTyanusax

P7, Temn1 7.1,7.2,7.3,7.4,7.5,7.6,
7.7 11-0/c,7.8,7.9, 7.10 IT-o/c, 7.11,
7.12,7.13,7.14,7.15, 7.16, 7.17

P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Tems 9.1,9.2,9.3,9.49.5

NPaKTHYECKUX padoT
3amuTa TBOPUECKHX
pabor

KonrponsHas pabora

Brimonaenue
P 10, Temsr 10.1, 10.2, 10.3, 104
9K3aMEHAaIMOHHBIX
P11, Temer 11.1,11.2, 11.3 IT-o/c, .
11.4,11.5, 11.6 TT-o/c, 11.7 Saami
P12, Temsr 12.1,12.2,12.3,12.4
P 13, Temsr 13.1, 13.2, 13.3, 13 .4,
13.5 I1-o0/c, 13.6
P 14, Temnr 14.1, 14.2, 14.3, 14 .4,
14.5 I1-o/c, 14.6
OK 04. 3ddextuHO P 1, Tema 1.1, 1.2, 1.3 II-o/c, 1.4, 1.5, | TectrupoBanue
B3aMOJCHCTBOBATh U 16 YcTHBIM onpoc
paboTaTh B KOJJIEKTHBE U 12) gv Tembt 2.1, 2.2, 2.3, 2.4, 2.5 I1-0/¢, | \arematuueckuii
KOMate P 3, Temsi 3.1, 3.2, 3.3 I-o/c, 3.4 JUICTART
P4, Tembi 4.1,4.2,4.3, 4.4, 4.5, 4.6, 4.7 | FnmBuiyanbhas
IT-o/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOATCIIbHAA
P 5, Tems 5.1, 5.2 pabora
P 6, Temrr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, [IpencraBnenue
6.7 I1-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 pe3yJIbTaToB

P7, Temm 7.1,7.2,7.3,74,7.5,7.6,
7.7 11-0/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, Temsrl 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temr1 9.1,9.2,9.3,9.49.5

P 10, Temsr 10.1, 10.2, 10.3, 104
P11, Temsr 11.1, 11.2, 11.3 IT-o/c,
11.4,11.5,11.6 IT-o/c, 11.7

P12, Temsr 12.1,12.2,12.3,12.4

MPAKTUYECKHUX paboT
3anmTa TBOPYECKUX
pabot

KonTponbnas pabota
Brmonnenue
DK3aMCHAIIMOHHBIX
3aJaHui




P 13, Temnr 13.1, 13.2, 13.3, 134,
13.5 I1-o0/c, 13.6
P 14, Temsur 14.1, 14.2, 14.3, 14 .4,
14.5 I1-o/c, 14.6

OK 05. OcyuiecTBasTh
YCTHYIO U TUCBMEHHYIO
KOMMYHHUKAITUIO Ha
TOCYJIaPCTBEHHOM SI3BIKE
Poccuiickoit denepanniu ¢
y4eTOM 0COOEHHOCTEN
COIIMAIBHOTO U KYJIBTYPHOTO
KOHTEKCTa

P 1, Tema 1.1, 1.2, 1.3 IT-0/c, 1.4, 1.5,
1.6

P 2, Temn 2.1, 2.2, 2.3, 2.4, 2.5 TI-o/c,
2.6

P 3, Tems! 3.1, 3.2, 3.3 IT-o0/c, 3.4

P4, Teme14.1,4.2,4.3,4.4,4.5,4.6,4.7
IT-o/c, 4.8, 4.9,4.10,4.11

P 5, Temnr 5.1,5.2

P 1, Tema 1.1, 1.2, 1.3 IT-0/c, 1.4, 1.5,
1.6

P 2, Temn 2.1, 2.2, 2.3, 2.4, 2.5 IT-o/c,
2.6

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

P4, Teme14.1,4.2,4.3,4.4,4.5,4.6,4.7
IT-o/c, 4.8, 4.9, 4.10, 4.11

P 5, Temrr 5.1, 5.2

P 6, Tems1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,
6.7 I1-o/c, 6.8, 6.9, 6.10 I1-o/c, 6.11
P7, Temm1 7.1,72,7.3,74,7.5,7.6,
7.7 11-0/¢,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, Temr1 9.1,9.2,9.3,9.49.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4
P11, Temsr 11.1, 11.2, 11.3 IT-o/c,
11.4,11.5,11.6 IT-o/c, 11.7

P12, Temsr 12.1, 12.2,12.3, 12.4

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

13.5 IT-o/c, 13.6

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

14.5 IT-o/c, 14.6P 9, Tems1 9.1, 9.2,
9.3,9.4,95

P 10, Temsr 10.1, 10.2, 10.3, 104
P11, Temmr 11.1,11.2, 11.3 I1-o/c,
11.4,11.5,11.6 IT-o/c, 11.7

P12, Temsr 12.1,12.2,12.3

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

13.5 I1-o0/c, 13.6

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

14.5 I1-o/c, 14.6

TectupoBanue
VYcrHblii onpoc
MarteMaTu4eCcKui
JHUKTAHT
NunuBunyanpHas
CaMOCTOSATCIbLHAS
pabota
IIpencrasnenue
pe3yIbTaTOB
MPaKTUYECKUX PadoT
3anmTa TBOPYECKUX
pabor

3ammura
WHIUBUTyATBHBIX
MIPOEKTOB
KonrponsHas pabora
Brimonaenue
9K3aMEHAIlMOHHBIX
3aJlaHUN

OK 06. ITposiBnsTH
TpaXkIaHCKO-
NaTPUOTUIECKYIO TIO3UITHIO,
JIEMOHCTPHPOBATH
OCO3HAHHOE MTOBEJCHNE HA

P 1, Tema 1.1, 1.2, 1.3 II-o/c, 1.4, 1.5,
1.6

P 6, Temrr 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

TectupoBanue
YcTHBII onpoc
Maremarnueckuit
JUKTaHT




OCHOBC TpaI[I/II_[I/IOHHLIX
00I1IeYeI0BEYECKUX
IIEHHOCTEH, B TOM YHCIIC C
y‘-IGTOM T apMOHI/ISaI_II/II/I
MEKHAIIMOHATLHBIX U
MEKPEITUTUO3HBIX
OTHONICHUM, TPUMEHSTh
CTaH1apThl

P7, 6 Tems 7.1,7.2,7.3,7.4,7.5,7.6,
7.7 1-0/c,7.8,7.9, 7.10 IT-o/c, 7.11,
7.12,7.13,7.14, 7.15, 7.16, 7.17

P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P 14, Temsr 14.1, 14.2, 14.3, 14 .4,
14.5 I1-o/c, 14.6

NunuBunyanpHas
CaMOCTOSITEeJIbHAs
pabota
IIpencrasnenue
pe3yJIbTaToB
MPAKTUYECKUX paboT
3amuTa TBOPUYECKHUX
pabor

AHTUKOPPYILIHOHHOIO 3amura
MTOBECHUS WH/IUBUYTbHBIX
MIPOEKTOB
KonrponsHas padora
Brimonanenue
HK3aMEHALMOHHBIX
3alaHUN
OK 07. CognericTBOBaThH P 1, Tema 1.1, 1.2, 1.3 IT-o/c, 1.4, 1.5, | TectupoBanue
COXPAHEHUIO OKPYKAIOLIEH 1.6 YcTHBIM onpoc
CpeJibl, PECYPCOCOEPEKEHHIO, g gﬂ Tempr 2.1, 2.2, 2.3, 2.4, 2.5 TI-0/c, | Maremarnueckwuit
MPUMERSTS SHAHNA 00 P 3, Temsi 3.1, 3.2, 3.3 TT-ofc, 3.4 pmerant
M3MCHCHUN KTUMaTa, P4, Tempi 4.1,4.2, 4.3, 4.4, 4.5, 4.6,4.7 | VHAMBALyaibHas
HPHHIIMAITBI OSPEIKITUBOTO T-o/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOSTENIbHAS
MPOMU3BOJCTBA, 3P (HEKTUBHO P 5, Temsr 5.1, 5.2 pabora
JIENCTBOBAThH B P 6, Temr1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, [IpencraBnenue
Ype3BBIYANHBIX CUTYyAIHIX 6.7 I1-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 pe3yNIbTaToB

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,

MPAKTUYECKUX paboT
3amuTa TBOPUYECKUX

7.12,7.13,7.14,7.15,7.16, 7.17 paboT
P8, Temsi 8.1,8.2,83,84,85,86 | 350,10
P9, Temr1 9.1,9.2,9.3,9.49.5 HHHBH/TYATHHBIX
P 10, Temsr 10.1, 10.2, 10.3,10.4
MPOEKTOB
P11, Temsr 11.1, 11.2, 11.3 IT-o/c, KoHTpotbHas padoTa
11.4,11.5,11.6 I1-o/c, 11.7
P 12, Temsr 12.1, 12.2, 12.3, 12.4 Brimosmenne
P 13, Temsr 13.1, 13.2, 13.3, 13.4, HCAMCHATIOHHbIX
13.5 TT-o/c, 13.6 3aflaHil
P 14, Temnl 14.1, 14.2, 14.3, 14.4,
14.5 I1-o/c, 14.6
I1K3.4 P 1, Tema 1.3 [T-o/c Brinonnenue
P 2, Tema 2.5 I1-o/c 9K3aMEHAIIMOHHBIX
P 3, Tema 3.3 I1-o/c 3aTaHHi

P 4, Tema 4.7 I1-o/C

P 6 Tema 6.7 I1-0/c, 6.10 IT-o/c

P 7 Tema 7.7 I1-o/c, 7.10 IT-o/c

P 11 Tema 11.3 IT-o/c, 11.6 IT-o/c
P 13 Tema 13.5 IT-o/c

P 14 Tema 14.5 I1-o/c




