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1. TACHOOPT PABOYEN YUYEBHOMU

JAUCHOUIIJIMHBI I11.01 MATEMATHUKA

ITPOI'PAMMUBbI

1.1.
Pabouass mporpamma yueOHON aucuurinHbl siBisgercs dacTteio [ITICC3 B
dI'oC CIIO 09.02.07

MpOrpaMMHUpPOBAHUE.

OO6acTh MPUMEHEHHUS TPOTPAMMBI

COOTBETCTBUMU C NudopmarnmonHsie CUCTEMBI U

1.2. Mecto yuebHo# aucuurunsl B crpykrype IHITCC3:
[11. ITpoduiabHbIE AUCIUTIITAHBI
I1J1.01 MaremaTuka

1.3. Ilenmu u 3amaum yuyeOHON MUCHMIUIMHBI — TpeOOBAHUS K pe3yjIbTaTam
OCBOCHHUS YUeOHON AUCITUTIIINHEIL:

Conepxxanue MpOrpaMMBbl 00111€00pa3oBaTEILHOM JTACIUATITUHBI
«MaremMaTuka» HampaBiIC€HO Ha JIOCTHXKEHHE pPE3YyJbTaTOB €€ W3YyYCHUS B

cootBercTBUM ¢ TpeboBanusiMu PI'OC COO c¢ yueroM mnpodeccuoHalIbHON
HarpasyieHHocTH OI'OC CIIO.

1.4. KonnuecTBO 4acOB HA OCBOEHUE JUCHUILINHBI:
MakcumanbHOU y4eOHOM Harpy3ku oOyuaromierocst 322 yaca, B TOM YHUCJIE:
— oOs3aTenbHas ayauTopHas yueOHas Harpyska (Bcero)-80 dacoB, B TOM
YUCJIE TPaKTHYECKas MOArOTOBKA - 42 yaca.
— caMmocTosTeNnbHas padora — 232 yaca.

1.5.
muctuiinibl B cooTBeTcTBUU ¢ PI'OC CIIO u Ha ocHoBe ®I'OC COO.

[Tnanupyembie  pe3ynbTaThl  OCBOEHUS  00Ie00pa3oBaTenbHON

IInanupyemble pe3yabTaThbl 00y4eHHSA
OO01mue KOMNeTeHIINH
OO01mue JAucuunanHapHbie

OK 01 BeiOupars|- TOTOBHOCTH K TpPYyAY,| -BIaJeTh METOJAaMH JOKa3aTelbCTB,
CTIIOCOOBI pELIEHNUsI| 0CO3HAHNE LEHHOCTH | aJlTOPUTMAMHU PEIICHUS 3a7a4; YMEHUE
Bajay MacTepcTBa, TPYI0JII00HE; dbopmynupoBaTh oTpeIeTICHUs,
MpodecCHOHATEHON - TOTOBHOCTh K aKTHBHOM| aKCHOMBI M TEOPEMBI, MPUMEHSTH HUX,
e TeIbHOCTH JIeSTEIIbHOCTH IIPOBOAUTH JI0Ka3aTeJbHbIE
[IPUMEHUTEIHHO TEXHOJOTUYECKON 1| pacCy>KIeHHsI B X0JI¢ PEILICHUS 3aay;
K Pa3IUYHbBIM| COLUATBHON - yMeTb ONEpUpOBaTh TMOHATUIMHU:
KOHTEKCTaM HANPaBIEHHOCTH, CTeNeHb 4HCTa, JorapudmM UHUCHa;

CIOCOOHOCTh MHUILIMHMPOBATDH,| YMEHUE  BBINIOJNHATH  BBIYMCICHUE

TUTAHUPOBATH Y| 3HAYCHUH u npeoOpa3oBaHus
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CaMOCTOATCIIBPHO  BBIIIOJIHATH

TaKYyI0 ACATCIBbHOCTD,

-  HMHTEpEC K pa3IuYHbIM
chepam  mpodeccruoHaTHHON
JACATCIIbHOCTH,

OBnaseHue yHHUBEpPCAIbHBIMU
Y4eOHBIMH TTO3HABATEILHBIMHU
JEUCTBUAMMU:

a)

NEeNCTBUA:

0a30Bble  JIOTHUYECKHUE
- CaMOCTOSATENEHO
dbopmynHrpoBaTh u
aKTyaJu3upoBaTh MpoliIeMy,
paccMaTpuBaTh ee
BCECTOPOHHE;

- yCTaHAaBIMBATh
CYIIECTBEHHBI TPHU3HAK HIIH

OCHOBaHHA IJid CPaBHCHUA,

KIaccupuKauu u
000011IeHMS;

- OTIpE/ICIIATh LN
JIESITENHLHOCTH, 3a7aBaTh
nmapamMeTpsl W KPUTEPHH WX

JOCTHKECHHUS;
- BBISBJISATH 3aKOHOMEPHOCTHU
u MIPOTUBOPEUHS B
paccMaTpuBaeMBbIX SIBJICHHSIX;
- BHOCUTb KOPPEKTHBBI B
JIESATENBHOCTD, OIICHUBATh
COOTBETCTBUE  pE3yJbTaTOB

LeJsAM, OLEHHUBAaTh  PUCKHU
IMOCJICICTBUN NCATCILHOCTH;

- pa3BuUBaTh  KpPEATHUBHOE
MBIIUJIEHUE TpPU  PEHICHUHU
JKU3HEHHBIX TIpoOiieM

0) 6azoBbIe
HCCIIE0BATENHLCKIE
JIEeHCTBUS:

- BJIaAC€Th HaBbIKaMU yqe6H0-

HCCIIeI0BATEIbCKOM u
MPOEKTHOM JIeSITENLHOCTH,
HaBBIKAMH paszpenieHus
npobiem;

- BBISBJIATE MPUYUHHO-
CIICICTBCHHEIC CBS3H "

BBIPAKECHHI
norapudmamu, npeoOpazoBaHus
JIpOOHO-paIMOHATBHBIX BEIPayKCHHH;

Cco CTCIICHAMH n

- YMCTL OICpHUPOBATH TOHATUAMMU!

palMOHANIbHEIE, UppalOHaIbHbIE,
NOKa3aTeNbHbIE, CTETICHHBIE,
JorapupMHIECcKue,

TPUTOHOMETPUYECKNE YPaBHEHHUS W

HEPaBCHCTBA, UX CUCTCMBI;
- YMCThH OICpHUPOBATH TOHATUAMMU:

byHKIUS, HempepbiBHas — (QyHKIHA,
POM3BOJIHAS, nepBooOpasHas,
ONpENeICHHBI  MHTETpall;  yMETb
HaXO/IUTh MIPOU3BOIHBIC

DIIEMEHTAPHBIX (DYHKIMHA, HCHOIB3YS
CIpaBOYHBIE MaTEPHAJbI, UCCIEI0BaTh
B NPOCTEHMINX Cilydasx (QYyHKIUH Ha
HaXOJINTh
HauOOJIbIINE ¥ HAUMEHBIIUE 3HAUCHHUS
byHKIUH;
MHOTOYJIEHOB €

MOHOTOHHOCTb,
CTPOMTH rpaduxu
UCTIOJIb30BaHUEM
ammapaTa MaTE€MaTHYeCKOrO AaHaJIN3a;
IPUMEHSTh HPOU3BOHYIO
pelIeHNH 3a7ad Ha JBWKEHUE, PelaTh

pu

MPAKTUKO-OPUEHTUPOBAHHBIE
Ha

3aa4n
HauOoONbIINE W  HaWMEHBIINE

3HAUEHMs, HA HAXOXKICHUE TYTH,
CKOPOCTH M YCKOPEHUS,;

- YMEThb OIEpPHpOBATH TOHATHUIMU:
byHKIMS,

IHoKa3aTcjabHas (i)YHKIII/Iﬂ, CTCIICHHAasA

paloHaJIbHAA

bysKuwms, norapudmMudeckas QyHKIHS,

TPUTOHOMETPHUIECKUE GyHKIHH,
obpartHble (DYHKIIMH; YMEHHUE CTPOHUTH
rpaduku M3YYECHHBIX byHKIHH,

UCTOJIb30BaTh TpapUKU MPU U3yUEHHH

IIPOLIECCOB U 3aBUCUMOCTEH, IIpHU
peleHnH 3a1a4 U3 JPYyruxX y4eOHBIX
IIPEeAMETOB M 3aJad M3 PpeaJbHOU
bopmynamu
3aBHCHUMOCTH MEKIY BEITUYHHAMU;

- yMEThb pelaTh TEKCTOBBIE 3aJadd
pasHbBIX TUNOB (B TOM 4YHCIE Ha

oI "

JKU3HU, BBIpAXaTh

IMMPOLCHTEI, 4qacCTu, Ha

JIBUKEHHE, pabory, CTOUMOCTb
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aKTyaJIN3UpPOBATH 3aja4y,
BBIJIBUTATh TUIIOTE3Y ee
penieHus, HaXOJINUTh
apryMEHTHI IS
JI0Ka3aTeJIbCTBA CBOMX
YTBEPKICHHUI, 3a71aBaTh
napaMeTpbl M KpUTEpUHU
peLICHHUS;

- AHAJIM3UPOBATH MOJIYYECHHbIC
B XOJ€ PpEIIeHUs 3aJa4yu
pe3yJbTaThl, KPUTHUYECKU

OLICHUBATHL UX JOCTOBCPHOCTD,
MMPOTrHO3UPOBATH U3SMCHCHUC B
HOBBIX YCJIOBUSX;

-- YMCTHL NCPCHOCUTL 3HAHUSA
B MO03HABATEIBHY IO "
MPaKTUYECKYIO obnactu
KHU3HEICATCIILHOCTH;

- yMeTh  HMHTErPUPOBATH

3HAHUA u3 Pa3HbIX
MPEIMETHBIX 00IacTel;

- BBLIIBUTaThL HOBBIE WIEH,
mpemiarat  OpUTHHAJIBHBIC

MOJXO/Ibl U PEUICHUS;

u CIIOCOOHOCTH ux
KCIIOJIE30BAHUSL B
[MO03HABATEILHOU

COIMaJIbHOM IMPAKTHUKE

TOBApOB W YCIyT, HAJOTH, 33aa4d W3
o0lacTd  ympaBJICHUS JUYHBIMU H
CEeMEHHbIMH (DUHAHCAMU); COCTaBJISITH
BBIP)KEHUS, YpaBHEHHs, HEpaBEHCTBA
U UX CHCTEMBI IO YCJOBHIO 3a/1a4H,
UCCIICZIOBATh TMOJYYCHHOE DPEIICHHE H
OILICHUBATh NpaBIONIOI00HOCTh
pe3yIbTaTOB;

- YMETh OIEPHPOBATH TOHITHIMHU:
cpenHee apu(pMEeTHYECKOe, MeauaHa,
HanOOJIbIIIee U HAUMCHBIIICE 3HAUCHHUS,
pasmax, JHCIepCHs, CTaHAapTHOE
OTKJIOHEHUE YHMCIIOBOTO Habopa; yMeThb
U3BJICKATbh, UHTEPIPETHPOBATH
MH(OPMaIHIO,
TabnuIax, Ha AuarpaMmmax, rpadukax,
OTPKAIONIYI0 CBOWCTBA  pealibHBIX
NPOIIECCOB M SIBJICHUM; TPEACTABIISITH

WH(GOPMAIIMIO C TOMOIIBI0 TAaOIHIl U

MPEACTaBICHHYI0 B

JTUarpamm; HCCIIEIOBATH
CTaTHCTUYECKUE JaHHBIC, B TOM UYHUCIIE
c IPUMCHCHUEM rpaduueckux
METOJIOB ¥ 3JICKTPOHHBIX CPEJICTB;

- yMETh ONEPUPOBATH TIOHATHUSIMH:
CITy4ailHbII
coOBITHE, BEPOATHOCTH
coObITHS; yMEHHE

BCPOATHOCTDH C

ONBIT M  CIy4ailHOE
CIIy4aitHOTO
BBIYHCTISITH
UCIIOJIb30BaHUEM
rpadMuecKux METOJIOB; HIPUMEHSThH
(bopMyJBl CIIOKEHUSI M YMHOXCHUS
BEPOATHOCTEH, KOMOMHATOPHBIE (PAKTHI
u  (QopMylnsl TpU pemICHUH 3a1ad;
OLICHUBATh BEPOSTHOCTU  peabHbBIX
COOBITHI; 3HAKOMCTBO CO CITy4alHBIMH
YyMEHHE  TPUBOIUTH

MMPOSABJICHUA 3aKOHa

BEIIMYUHAMU;
IIPUMEPBI
OoNpIIMX YHCEel B MPHPOIHBIX U
OOIIeCTBEHHBIX SIBJICHUSX;

- yMETb ONEPHUPOBATH IOHATUSIMM:

TOYKa, npsimasi, TJIOCKOCTb,
MPOCTPAHCTBO,  JBYTPaHHBIA  yIoOJI,
CKpEIIMBAIOIIUECS MpsMBbIE,
napajuieIbHOCTh u
NEePHOEHAUKYJSIPHOCTh  MPSAMBIX U

IJIOCKOCTEM, YroJl MEXIy IpsMBIMU,
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Yyrojd MeXIy MpSIMOW M IUIOCKOCTBIO,
yromn MEKITY IUTOCKOCTSIMH,
paccTosHUE OT TOYKH 10 IUIOCKOCTH,
paccrosiHue MEXTY TPSIMBIMH,
paccTosiHUE  MEXIy  IUIOCKOCTSIMH;
YMEHHE HCIIONB30BAaTh TPU PEIICHUH
3a7a4 M3ydYeHHbIE (aKTBl U TEOPEMBI
IUIAHUMETPUH; YMEHHE OIICHUBATh
pa3Mepbl  OOBEKTOB  OKPY’KArOIIETO
MHpa;

- yYMEThb OINEpHUpOBaTh MOHATHIMU:
MHOT'OT'pPaHHHUK, CeucHue
MHOT'OTpaHHUKA, KyO,
napajuiesienure]l, mpu3Ma, MUpaMuza,
burypa ¥ TOBEpPXHOCTh BpAIICHHS,
IWIMHIP, KOHYC, map, cdepa, ceueHns

burypsr BpAIICHHS, TUTOCKOCT,
Kacaromascss ~ cdepbl,  IHIUHIpPA,
KOHYca, IIOIMaAh  MOBEPXHOCTHU
MUPAMH/IBI, TIPU3MBI, KOHYCa,
WIMHIpPA, TUIOmans chepsl, o0beM
KyO0a, MPSIMOYTOJILHOTO
napauiesienurnea, MTUPAMHUJIBI,

pU3MBL, IWIKHIPA, KOHycCa, IIapa;
yMEHHE U300paKaTh MHOTOTPaHHUKH H
MOBEPXHOCTH BPAICHHS, WX CCUCHHS
OT pPYKH, C TIOMOIIBID YEPTEIHKHBIX
UHCTPYMEHTOB u AJIEKTPOHHBIX
CPEICTB; yMEHHE  pPAaclo3HaBaTh
CUMMETPHUIO B MPOCTPAHCTBE; YMCHHE
pacro3HaBaTh MIPABHIILHBIC
MHOTOTPaHHHKH;

- YMETh OIEPHPOBATH TOHITHIMU:
JBIDKEHUE B TIPOCTPAHCTBE, IMOJT0OHBIC
burypsr B POCTPAHCTBE;
UCTIOJIB30BaTh OTHOILICHHE IUIOIIAJICH
MOBEPXHOCTEH U 0O0BEMOB MOIOOHBIX
¢buryp npu perieHuu 3aaay;

- YMETh BBIYUCISATH TCOMETPUYCCKHE
BEJIMYMHBI (JUTMHA, YTOJ, IUIOMAIb,
00BeM, IUIOIIAAb MMOBEPXHOCTH),
UCTIONB3Ysl H3Y4YCHHBIC (OpMyIBI |
METO/IbI;

- YMETh OINEPHPOBATH TOHITHUIMHU:
PSIMOYTOJIbHAST CHUCTEMa KOOpIWHAT,
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KOOPAWHATHI TOYKH, BEKTOP,
KOOpDJAMHATBI ~ BEKTOpa,  CKaJSIPHOE
NPOM3BE/ICHUE, yTol MEXTY
BEKTOPAMH, cymMma BEKTOPOB,
MPOW3BEICHHE BEKTOpa Ha YHCIIO;
HAaXOJWTh C TIOMOIIBIO HW3YYCHHBIX
dbopMynn  KOOpPAMHATBHl  CEPEIUHBI
OTpe3Ka, PACCTOSIHHE MEXAY JBYMS
TOYKaAMU;

- yMeThb BBIOMpAaTh  MOAXOJISAIIMN
U3YyYCHHBIH METOA JUIA  PCIICHHS

3a7a4i, pacro3HaBaTh
MaTeMaTHYECKHE (baxThI u
MaTeMaTHIECKUE MOJIENN B
PUPOIHBIX u 00IIeCTBEHHBIX

ABJICHUSAX, B HUCKYCCTBE, YyMEHHUE
IIPUBOJUTH PUMEPHI MATEMATHYECKUX
OTKPBITUHA POCCHUMCKOW M MHPOBOU
MaTEMaTHYECKON HayKH.

- yMETb OIEPUPOBATH IOHATUSMM:
OIIpEJICIIEHUE,  AKCUOMa, TeopeMma,

CICIICTBUE, CBOICTBO, MPU3HAK,
JIOKa3aTeJbCTBO, PaBHOCHIILHBIC
(bopMyITUPOBKY; YMEHHE
dbopmyIupoBaTh obOpaTtHOE u
MIPOTUBOMOJIO0KHOE yYTBEPKICHHE,
MIPUBOIUTH MIPUMEPBI u

KOHTPOPHUMEPBI, HCMIOJIb30BATH METOJ
MaTeMaTHISCKOU WHAYKIWY;
MPOBOJUTH JOKa3aTelIbHbIC
pacCcyXIeHHsT TNpH pEUICHUH 3ajady,
OLCHUBAThH JIOTHYECKYIO MPABUIBHOCTD

paccyXIeHHUI;
- yMeTb ONEpUpOBaTh TMOHATUIMHU:
MHO>KECTBO, MOJIMHOKECTBO,

Olepany HajJ MHOXXECTBaMH; yMEHHE
UCTIOJIb30BaTh TEOPETUKO-
MHOECTBEHHBII anrmapar ISt
ONMCAHMS PEaTbHBIX MPOIECCOB H
SBIICHUW TIPU PEIICHWH 3a/1a4, B TOM
YHciIe U3 IPyTuX y4eOHBIX IIPEIMETOB;
- yMeThb ONEpHUpOBaTh MOHATHIMU:
rpad, cBs3HBIN Tpad, IEepeBO, IUKI,
rpad Ha IUIOCKOCTH; YMEHHUE 3a/1aBaTh
U ONHUCHIBaTh TIpadbl Pa3INYHBIMH
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croco0aMu; UCIOJIb30BaTh rpadbl MpH
pEIIeHUH 33]aY;

- yMeTh CBOOOAHO OMEpUPOBATH
MOHSATUSIMU: COYETAHUE, TIEPECTAHOBKA,
4uCII0 COYCTAHHH, 4HuCII0
nepecraHoBok;  OuHoM  HbroToHa;
YMEHHE TPUMEHSATh KOMOWHATOpPHBIC
GbakThl U paccyXIeHUs ISl pelIeHUs
3ajady;

-yMeTh  ONEpPUPOBATH  MOHATUAMU:
HaTypaJbHOE YHCIIO, LEJI0e YHCIIO,
OCTaTOK IO MOJAYJIO, PalMOHAIBLHOE
YUCJIO,  HMppAlMOHAIBHOE  YHCIIO,
MHOXECTBAa  HATypalbHBIX,  IEJbIX,
palMoOHAIBHBIX, NEHCTBUTETBHBIX
YHCell; yMEHHE HCIIOJIb30BaTh
NPU3HAKW JIeJTMMOCTH, HaWMEHBIIHHA
o0t  nenutens ¥ HaWMEHbIIee
obmiee kpatHoe, ainroput™m EBkimuaa
MpU pEUICHUU 3a7a4; 3HAKOMCTBO C
pa3IUYHBIMU MO3ULIMOHHBIMU
CHUCTEMaMH CUUCIICHUS;

- yMeTh CBOOOJHO  OIEPHPOBATH
MOHSATUSMU:  CTETIEHb C  LEJBIM
MoKa3aTeieM, KOpPeHb HaTypajJbHOU
CTETNeHH, CTENEHb C PalUOHAIBHBIM
MoKa3aTresiem, CTETICHb c
JEHCTBUTENHHBIM (BEIIECTBEHHBIM)
noKasaresiem, Jorapudm ducia, CHHYC,
KOCHUHYC M TaHTE€HC MPOU3BOJIHHOTO
YHUCIIa;

- yMeTb ONEPHUPOBATH TMOHSATUSIMH:

TOXIECTBO, TOXKIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE,
HEPaBEHCTBO, CUCTEMa YypaBHEHHWH H
HEPaBCHCTB, PaBHOCHIIBHOCTh

YPaBHEHUN, HEPAaBEHCTB U CHUCTEM,

paLMOHANIbHEIE, UppalOHaJIbHbIE,
NIOKa3aTeNbHbIE, CTETICHHBIE,
JorapupMIIECcKue,

TPUTOHOMETPHUIECKUE ypaBHEHUS,

HEPaBEHCTBA M CHUCTEMBI; yMEHHUE
peliaTb ypaBHEHUSA, HEPAaBEHCTBA U
CUCTEMBl C IIOMOLIBIO PA3IUYHBIX
IIPUEMOB; peuaTth ypaBHEHUs,
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HEPaBEHCTBA u CHCTEMBI c
napaMeTpoM; NPUMEHATh YypaBHEHMUS,
HEpaBEHCTBA, HUX  CUCTEMbl  JUId
pemicHud MAaTCMAaTUYCCKUX 3alad U
3a7a4 U3 Pa3NUYHBIX 00JIaCcTe HayKH
Y peajbHOM KU3HU;

-yMETh CBOOOJTHO OTIePHPOBATH
MTOHSATUSMU: rpadguk byHKIHH,
obpatHas  (QyHKIUS,  KOMITO3HIIHS
byHKIUH, TUHEHas byHKIMS,

KBaZpaTU4Hasi (QYHKIUs, CTEICHHAs
GyHKIMS C LeNbIM  TOKa3aTeJeM,

TPUTOHOMETPUYECKHE byHKIIH,
oOpaTHbIe TPUTOHOMETPHUYECKHE
byHKIMY, IOKa3aTelbHas u
norapudmuueckas (QyHKIIMH; yMEHUE
CTPOUTH rpaduku byHKIHH,
BBITMIOJHATH IpeoOpazoBaHus rpadukoB
byHKIUH;

YMEHHE  HCHOJBb30BaTh  rpaduku
(GYHKUMH A7 U3y4YeHHs MPOLIECCOB U
3aBHCHUMOCTEH IpU pEelIeHUH 3a7ad U3
IpyruxX y4eOHBIX MpEeIMETOB U U3
peanbHOU JKU3HU; BBIpaXaThb
dopMynaMH  3aBUCHUMOCTH  MEXKIY
BEJIMYMHAMU;

yMeHHe  CBOOOJHO  ONEpUpPOBATh
HNOHATUSAMM:  YETHOCTh  (DyHKIMH,
NEPUOANYHOCTD byHKIMH,
OTrpaHUUYEHHOCTh byHKIMY,
MOHOTOHHOCTh (PYHKLIMH, 3KCTPEMYM
¢GyHKIMY, HauOOoJIbIlIEE U HAUMEHBIIIEE
3HA4YEeHUS (YHKLUU Ha TPOMEXKYTKE;
YMEHHE TPOBOJUTH  HCCIICOBAaHHE
byHKIIUY;

YMEHHE HCHOJb30BAaTh CBOICTBA H
rpadpuku  QYHKIOUH A7 pelieHus
YpPaBHEHU, HEPABEHCTB M 3a4ad C
napameTpamuy; n300pakaTh Ha
KOOpPJMHATHON IUIOCKOCTH MHOXECTBA
pELICHUI ypaBHEHHI, HEPABEHCTB U UX
CHCTEM;

- yMeTb CBOOOJHO  OINEPHUPOBATH
HOHATHAMMU: MOCJIEe10BATENbHOCTb,
apudmMernueckas nporpeccus,
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reomMeTpuyecKas porpeccus,
OECKOHEUYHO yObIBaromas
reoMeTpruecKasi Mporpeccusi; yMeHHe
3a7aBaTh IMOCIEI0BATEILHOCTH, B TOM
Yuciae C TIOMOIIBI0 PEKYPPEHTHBIX
(opmyu;

- YMEThb OIEPHPOBATH TOHITHUIMU:
HENPEPbIBHOCTh (PYHKLNHU, ACUMIITOTHI
rpaduka (QyHKIMU, TIepBas M BTOpPaAs
POM3BOIHAS byHKIMH,
FEOMETPUYECKUN U buznueckuit
CMBICJI TIPOU3BOAHOM, mepBooOpa3Hasd,
ONpENeICHHBI ~ MHTErpajl, YyMEHHE
HaXO/IUTh ACHMITTOTHI rpaduka
byHKIMY; yMEHUE BBIUUCIIATH
IPOM3BOJIHBIE CYMMBI, NPOU3BEICHMUS,
YaCTHOTO W KOMIIO3MLMHU (YHKLUH,
HaXOJIUTh YpPaBHEHHUE KacaTeJbHOW K
rpaduky GyHKIUY;

YMEHHE HCIIOIB30BaTh MPOU3BOIHYIO
JUIs  HUcclenoBaHus  (PyHKIMHA, Ui
HAXOXXJCHHUS HAWIYYIIEeTO PEHICHUS B
NPUKIIAJIHBIX, B TOM YUCIIE COIMATBHO-
HKOHOMHYECKUX " buznIecKkux
3ajjavax, Ui ONpeAeseHUs CKOPOCTH U
YCKOPEHMS; HaXOIUTh IUJIOHIATU H
00BEMBI ¢buryp c MTOMOIIBIO
UHTErpaja;  MPUBOAUTH  MPUMEPHI
MaTEeMaTHYEeCKOTO MOJEIUPOBAHUS C
IIOMOII[BIO g depeHInaTbHBIX
YpaBHEHHUN;

- YMEThb OIEPHPOBATH TOHITHUIMU:
KOMILUIEKCHOE YHCIIO0, CONpPSKEHHBIE
KOMIUIEKCHBIE ~ 4YHClIa, MOAYJIb H
apryMeHT  KOMIUJIEKCHOTO  4YHcIa,
dbopma 3amucU KOMIUIEKCHBIX YHCEl
(reomeTpuyeckas,
TPUTOHOMETPHUYECKAs "
anredpandeckas); yMeTb MPOU3BOAUTH
apumernyeckue JIEACTBHS c
KOMIUICKCHBIMU 4MCJIaMHU; NPUBOJUTH
HPUMEPBI UCTIOJIb30BaHUS
KOMIIJIEKCHBIX YHCEI;

- yMeTb CBOOOJHO  OINEPHUPOBATH
TOHSATHSMHU: cpenHee
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apudMeTuIecKoe, MeJIhaHa,
HauOoJbIllee U HAUMEHbIIee 3HAYCHMUS,
pa3Max, JuUcCHepcusi, CTaHJapTHOE
OTKJIOHEHHE JJIsi OTMHMCAHUS YHCIOBBIX
JAHHBIX; yMEHHE HCCIIE/I0BaTh
CTaTHCTUYCCKUE JTaHHBIC, B TOM UYHCIIC
c IPUMCHECHUEM rpaduueckux
METOJIOB U 3JEKTPOHHBIX CPEJCTB;
rpadUyecKu UCCIe0BaTh COBMECTHBIE
HAOMIO/IEHUSI C TOMOIIBI0 JAMAarpaMM
paccerBaHMsI U JMHEHHON perpeccuu;
- yMeThb HaXOAWTh BEPOATHOCTH
COOBITHIA c UCIIOJIb30BAaHUEM
rpa@UYecKuX METOJOB; MPHUMCHSTH
JUIsl  pemieHuss  3amad  (OpMYyJIb
CIIOXKEHUS U YMHOXEHUS
BEpOSITHOCTEH,  (opMydy  TOJHOM
BepoaTHOCTH, ¢opmyny bepuymnm,
KOMOHMHATOpHBIE (DAKTBI U (POPMYIIBL;
OIICHUBATh BEPOSTHOCTU  PEATHHBIX
cOOBITHIf;  yMEHHE  ONEPHUPOBATH
MOHSITHSMH:  CIIy9aiflHas  BEJIMYWHA,
pacnpenenenue BEPOATHOCTEM,
MaTeMaTHIeCKOe OXHJIaHUE,
JTUCTIEPCUs U CTaHIapTHOE OTKIIOHEHHE
CIIydyalHOW  BEIWYHMHBI,  (QYHKIIHH
pacnpesneneHus u TUIOTHOCTH
pPaBHOMEpPHOT0,  IOKa3aTeNbHOTO U
HOPMAJIBHOTO pacIpe/IeTICHUI; yMEHHE
UCIIONIb30BAaTh CBOMCTBA HW3YYCHHBIX
pacnpeneneHuil A peuieHus 3azad;
3HAKOMCTBO C TIOHSATHSMHU: 3aKOH
OO0JBIINX YHCEN, METO/IbI BEIOOPOUHBIX
UCCIIEIOBaHUM; yMEHHUE NPUBOIUTH
MPUMEPBI MIPOSIBIICHUS 3aKOHa
OONBIIMX YHCET B TMPUPOAHBIX H
OOIIIECTBEHHBIX SIBICHUSX;

- yMeTb CBOOOJHO  OIEPHUPOBATH
TTOHSITHSIMH TOYKa, npsimasi,
IUIOCKOCTh, MPOCTPAHCTBO, OTPE30K,
Jy4, TJIOCKUM yTOJI, IBYTPaHHbBIN YToOJI,
TpPEXTPaHHBIM yToJ, mepeceKaronumecs,
napajuieNibHble ¥ CKpEIIMBAIOIIHecs
npsiMbIE, napayieNbHOCTb u
NEPICHIUKYISIPHOCTh  TPSIMBIX |
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IUTOCKOCTEH, yroidl MeXIy HpSMBIMH,
Yrojdl MeXIy MpSMOH U IUIOCKOCTBIO,
yrojdl MEXAY IUIOCKOCTSMH; YMEHHUE
HCIOJI30BaTh NpHU PCHICHUU 3alad
u3yuyeHHble  (aKThl M TEOPEMBI
IJIAaHUMCTPHHU, YMCHUC OLICHUBATh
pa3Mepsl OOBEKTOB B OKPY’KaIOLIEM

MUDE; yMEHHUE OIIePHPOBATH
MOHSATUSIMH: MHOTOTPAaHHHK, CCUCHHE
MHOTOT'paHHHKa, TIPaBUJIBHBIH

MHOTOTPAaHHHMK, TIpU3Ma, MHUPAMHUJA,
durypa ¥ TOBEPXHOCTh BpAIICHUS,
WIMHIP, KOHyc, map, cdepa,
pa3BepTKa  TMOBEPXHOCTH, CECUCHHS
KOHyca W IIWIMHJApA, TapauieIbHbIC
OCH WJIM OCHOBAaHHWIO, CEUCHHE IIapa,
IUIOCKOCTh,  Kacaromasics  cQepsl,
WINHAPA, KOHYCa; YMCHHE CTPOHTH
CCUYCHUEC MHOTOTPaHHUKA, M300pakaTh
MHOTOTPaHHHKH, burypsl u
MOBEPXHOCTH BpAIICHHS, WX CECUCHUS,
B TOM YHCJI€ C TOMOIIBIO AJIEKTPOHHBIX
CPEIICTB; YMEHHE TIPUMEHSTh CBOWCTBA
r€OMETPUYECKHUX ¢uryp,
CaMOCTOSITEIIEHO dbopmynHpoBaTh
ONpeNeNeHus  M3y4aeMblx  uryp,
BBIJIBUTATh THUIIOTE3bl O CBOWMCTBaX H
NpU3HAKaX TEOMETPHUYECKUX (uryp,
000CHOBBIBATh WJIH ONPOBEPraTh UX;
YMEHHE TMPOBOIUTH KJIACCU(DUKAIIMIO
buryp TO pa3IUYHBIM IMPU3HAKAM,
BBITIOTHSTH HEOOXOIUMBbIE
JIOTIOJTHUTEIIHHBIE TIOCTPOCHUS;

- yMeTh CBOOOJHO OIEPUPOBATH
MOHATUSAMHU: TUIOMAAb (GUTYPBI, 00BEM
GuUryphl, BeIWYMHA YIJIA, PACCTOSHHE
OT TOYKH JI0 IJIOCKOCTH, PACCTOSHHE
MEXIY TPSIMBIMHU, PACCTOSTHHE MEXKITY
TIJIOCKOCTSIMH, IO Tb cdepsl,
IUIONIAb  MMOBEPXHOCTH IHUPAMHUJIBI,
NpU3MBI, KOHyCa, HWIHHIpPA, O0BEM
KyO0a, MPSIMOYTOJIBHOTO
napauiesienurnea, MUPAMUJIBI,
NpU3MBI, LWIMHApPA, KOHYca, IIapa;
yMEHHE HAXOHTh OTHOIICHHE
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00beMOB MOJ00HBIX PUTYD;

- yMeTh CBOOOAHO OMEpPUPOBATH
MOHSTUSMH: JBUKECHHE,
MapajuleNbHBIA  TIEPEHOC, CUMMETPHUS
Ha IUJIOCKOCTH W B TMPOCTPAHCTBE,
MIOBOPOT, TpeoOpa3oBaHue TOAOOHS,
oJ00HBIE ¢burypsr, yMEHHE
pacrmo3HaBaThb paBHbIE U MOJ0OHBIE
burypsl, B TOM 4HCIE B MPHUPOAE,
UCKYCCTBE, apXUTEKType; yMEHHE
UCIIOJIb30BaTh reoMeTpUUYecKre
OTHOIICHHUS, HAXOUTh
reOMETPUUYECKAE BEIUYHMHBI (JJTUHA,
yroJ, MmIouanb, 00beM) MPU PELICHUN
3a/a4 U3 JIPYTUX Y4eOHBIX MPEIMETOB
Y U3 peaibHOM KU3HU;

- yMeTh CBOOOJHO OINEPUPOBATH
MOHSTUSAMH: TPSIMOYTOJIbHASL CUCTEMa
KOOpAMHAT,  BEKTOpP,  KOOPAUHATHI
TOYKH, KOOPIWHATBI BEKTOpa, CymMMa
BEKTOpPOB, MPOU3BEJCHHE BEKTOpa Ha
YUCIIO, pa3JIOKEHHWE BEKTOopa IO
0a3ucy, CKaJIsipHOE TMPOU3BEACHHE,
BEKTOPHOE IIPOU3BEJIEHUE, YTOJ MEKIY
BEKTOpaMH; YMEHHE HCIIOJIb30BaTh
BEKTOPHBII M KOOPAWMHATHBIA METO]I
JUTS pelIeHHsI TeOMETPUUECKHUX 3a/1a4 U
3aJa4 JAPYruxX Y4eOHBIX TPEIMETOB;
OTEepUPOBaTh TOHATHUSAMH: MaTPHIIA
2x2 u 3x3, ompeaenurenb MaTpHUIIbI,
r€OMETPUYECKHUN CMBICII
OTIpeIeNIUTENS;

- yMeTb MOJEIHUPOBATh peajbHbIC
CUTyallud Ha S3bIKE MAaTEeMAaTHKH;
COCTaBIISITh BBIPAXKEHUS, YpaBHEHHUS,
HEpPaBEHCTBA W HX CHCTEMBI IO
YCIIOBUIO 3a/1auu, UCCJICIOBATH
MOCTPOEHHBIE MOJIENN c
MCIIOJIb30BaHUEM anmapara aiareopsl,
HHTEPIPETHPOBATH MOJTyYCHHBIH
pe3ysbTaT; CTPOUTh MaTeMaTHYeCKHe
MOJIETTM C TIOMOIIBIO T€OMETPUUYECKUX
MOHSATHA W BENUYHMH,  peulaTh
CBA3aHHBIE C HUMHU MPAKTUYECKHE
3a/1auyd; COCTaBJISITH BEPOSTHOCTHYIO
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MOJEJIb u UHTEPIPETUPOBATH
NOJYYeHHbIM  pe3ynbTaT,  peuarb
OPUKIAJHbIE  3aJauyd  CpeJCTBaAMHM

MaTeMaTUYeCKOro aHajiu3a, B TOM
YHUCJI€ COLUATBbHO-3KOHOMHUYECKOTO M
(U3UYECKOTO XapaKTepa;

- yMEHHE BBIOWpATH MOAXOMSIIHI
METOJl  JJI1  pelleHus  3aJauu;
MOHMMAaHHE 3HAYMMOCTU MaTeMAaTUKU
B U3Y4YCHHUH MIPUPOIHBIX u
OOIIECTBEHHBIX MPOLIECCOB U SBJICHMIA;
YMEHHE

pacrno3HaBaTh  IPOSIBJICHUE

3dKOHOB MAaTCMATUKHU B HCKYCCTBC,

YMEHHE NPUBOJIUTH MIpUMEpPEHL
MaTEMAaTHYCCKUX OTKpI)ITI/Iﬁ
POCCHUICKON u MHPOBOI

MaTeMaTUYEeCKON HayK1

OK 02 HMcnonb3oBaTh
COBpPEMEHHBIE CPE/ICTBA
MOWCKa, aHATTN3a U
MHTEPIPETAIIIT
nH(pOpMaLnY, U
MH(pOpMaIMOHHBIE
TEXHOJIOTHH IS
BBITIOJTHEHUS 3314
rpodeccroHanbHOM

e TeNIbHOCTH

B o0JracTu [IEHHOCTH
Haquoro IIO3HAHHUA:
-copMUPOBAHHOCTH
MHUPOBO33PCHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO
pa3BUTHSA HAyKH u
00111eCTBEHHO MIPaKTHKH,
OCHOBAaHHOTO Ha  JHAJOre
KYJIBTYp, CHOCOOCTBYIOIIETO

OCO3HAHMIO CBOETO MecCTa B
MOJUKYJIbTYPHOM MHUPE;

- COBEpLICHCTBOBAHHE
SI3BIKOBOM W YHTATEIBCKOM

KyJbTYpbl ~ Kak  CpeACTBa
B3aUMOJICHCTBUA MEXKITY
JIOJIbMU U TTO3HAHUS MUDA;

- OCO3HaHHE IIEHHOCTH
HAay4YHOU JIESITEIbHOCTH,
TOTOBHOCTB OCYILECTBIISATh
MIPOEKTHYIO Hu
HCCIIEIOBATENBCKY IO
JIeATEIBHOCTh

WH/IMBUYAJIbHO U B TPYIIIE.
OBnageHne yHHMBEPCAIbLHBIMU
y4eOHBIMH MO3HABaTEIbHBIMHU
JIEHCTBUSMU:

B) paboTa ¢ nHpopmaruei:

- YMCThH OICpHUPOBATH TOHATUAMMU:

dyHKIms,
nokaszareibHas (YHKIMSA, CTEIeHHAs

palroHaJIbHAA

bysKuwms, norapudmMudeckas QyHKIHS,

TPUTOHOMETPHYCCKHE byHKIIH,
obpatHble (DYHKIIMH; YMEHHUE CTPOHUTH
rpaduku M3Y4YEHHBIX byHKIHH,

HCIIOJIB30BaTh TpadUKHU TPH U3YICHUH
MPOLIECCOB U 3aBHCUMOCTEH, MpH
pelleHnr 3aJad U3 APYTUX y4eOHBIX
MpEeIMETOB WM 3aJady U3 peallbHOU
bopmynamu
3aBUCHUMOCTH MEXK]ly BEIIMYNHAMMU;

KHU3HU, BBIpAXKATh

- yMETh ONEPHUPOBATH IOHATUSIMM:

TOXJIECTBO, TOXJIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE,
HEpaBEHCTBO, CHCTEMa YypaBHEHHH W
HEpaBEeHCTB, PaBHOCUIIBHOCTb
YPaBHEHUN, HEPAaBEHCTB U CHUCTEM,
paLOHANIbHEIE, HppalOHaJIbHbIE,
NIOKa3aTeNbHbIE, CTETICHHBIE,
JorapupMIIECcKue,

TPUTOHOMETPHUIECKUE ypaBHEHUS,
HEpaBEHCTBA W  CHUCTEMBI; YMETb

peuiatb YpaBHCHUS, HCEPABCHCTBA U

CUCTEMbI C IIOMOHIBIO  PA3JIMYHBIX

IIPUEMOB; pewaTth ypaBHEHUs,

HCPAaBCHCTBA n CHUCTCMBI C
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- BJIAJIETh
NOJy4YeHHUs HHGPOpMALMU U3

HaBBIKaMU

HMCTOYHMKOB pPa3HbIX THIIOB,
CaMOCTOSITEIILHO

OCYUIECTBIIATH IOUCK, aHAJIU3,
CHUCTEMAaTH3aLUIO u
HHTEPIIPETANIO WH(HOPMAIIUN
pa3iINyYHbIX BHIOB U (opMm

MIpe/ICTaBICHMUS,

- co3maBaTh  TEKCTHl B
pa3nuuHbIX  ¢dopmarax ¢
y4eTOM Ha3HAYCHUS
uHpOpMallMd W IEJIEeBOH
ay AUTOPHH, BBIOUpAs
ONTUMAJIbHYO bopmy
Mpe/ICTaBICHUS u
BU3YyaJIN3aluy;

- OOCHHUBATbL HOOCTOBCPHOCTD,
JICTUTUMHOCTDB I/IH(1)OpMaI_[I/II/I,
€€ COOTBCTCTBUC MPABOBBIM U
MOPaJIbHO-3TUYCCKUM

HOpMaM;
- WUCIONB30BaTh  CPEICTBA
MH(POPMAIIMOHHBIX "
KOMMYHUKAITHOHHBIX
TEXHOJOTHM B  PEUICHHUH
KOTHUTHBHBIX,
KOMMYHHUKATHBHBIX u
OpPraHU3aIlMOHHBIX 337a4 C
coOmonenneM  TpeboBaHU
SPTOHOMHUKH, TEXHUKU
0e30macHOCTH, TUTHCHEI,
pecypcocOepekeHus,
NPaBOBBIX U 3TUYECKUX HOPM,
HOPM UHPOPMAIIMOHHOM
0€e301acHOCTH;

- BJIJICTh HaBBIKAMU
pacro3HaBaHHWs W 3aIUThI
uHpOpMaIuHy,
MH(POPMAIMOHHOM

0€30I1aCHOCTH JIMYHOCTH

napaMeTpoM; IPUMEHATh YpaBHEHUS,

HEPAaBEHCTBA, WX  CHUCTEMBl  JUIA
pelIeHns MaTeMaTU4eCcKUX 3azad |
3a7a4 U3 Pa3NUYHBIX 00JIaCTe HayKH
U PEAJIbHOU KU3HY;

CBOOOIHO

- yMEThb OIEPUPOBATH

TIOHSATHSIMH: TIBYDKEHHE,
HapajulebHBI  MIEPEHOC, CHUMMETpPHS
Ha IUIOCKOCTH M B TPOCTPAHCTBE,
HIOBOPOT, MpeoOpa3oBaHuE MONOOMS,
no100HbIE burypsr; yMETh
pacro3HaBaTh paBHBIE M TOAO0OHBIC
¢burypel, B TOM 4YHCIE€ B HpPUPOJE,
HCKYCCTBE,

apXWUTEKType;  YMETb

HCIIOJIb30BaTh r€OMETPUUECKHIE
OTHOIIICHUS,

rCOMETPUIYCCKUC BCIINYUHBL

HaXO/UTh

(nmuHa,
yTOJ, MI0MaAb, 00bEM) MPU PEIICHUN
3ajjad U3 JPYrHX y4eOHBIX MpeIMEeTOB
Y U3 pEATbHOM )KU3HU
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OK 03 ILmanupoBath u
[pCaTN30BBIBATh
COOCTBEHHOE
pogeccuoHaTbHOE U
IMTUYHOCTHOE Pa3BUTHE,
[peAMPUHIMATEIHCKY IO
NesITeIbHOCTD B
podeccroHaNbHOM
chepe, UCTIOIB30BaTh
3BHAHUS 110 MPABOBO U
(hruHaHCOBOM
FPaMOTHOCTH B
Pa3IMYHBIX KU3HCHHBIX
CUTYaIUIX

B
HPaBCTBEHHOI'O BOCITUTAHUS:
c(OpMHUPOBAHHOCTD

oOnactu Ty XOBHO-

HPaBCTBCHHOI'O CO3HaHU,

9THUYCCKOI'O ITOBCACHUA,

- CHOCOOHOCTH OIIEHHUBATH
CI/ITyaHI/IIO nu HpI/IHI/IMaTI)
OCO3HAaHHBIE pelICHHUS,
OPUEHTHUPYSACh HAa MOPAIBHO-
HPaBCTBEHHBIE  HOPMBI U
LIEHHOCTH;

- OCO3HaHUE JIMYHOTO BKJIaJa
B IIOCTPOCHHE YCTOWYHUBOIO
Oymymiero;

- OTBETCTBEHHOE OTHOIICHHE
K CBOUM DPOJUTENSIM M (WJIH)
JIpYyTUM CeMbH,
CO3JaHMI0 CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHSITUS

YJICHaM

HEHHOCTEN CEMENHOU KU3HU

B COOTBETCTBUU C
TpaguLUsIMA HapO0B
Poccuu;

OBnaseHue yHHUBEpPCaIbHBIMU
PETyJISATUBHBIMH JIEHCTBUAMMU:
a) CaMOOpTaHU3AITUS:

- CaMOCTOSITEIILHO
OCYIIECTBIISATh
MI03HABATEIIbHYIO
NeSITeTTbHOCTD, BEISIBIISITh
poOJIEMBI, CTaBUTH u
dbopMyIHpOBaTh COOCTBCHHBIE
3ajauyd B 00pa3oBaTEIbHOM
NESITETHHOCTH W YKM3HEHHBIX
CUTYAIHSIX;

- CaMOCTOSITEJIBHO COCTaBJISITh
IUIaH pEeUIeHUs MpoOJIeMbl C

y4eTOM MMEIOIINXCSI
pecypcos, COOCTBEHHBIX
BO3MOXHOCTEH u
MPEANOYTEHU;

- J1aBaThb OLIEHKY HOBBIM
CUTYyalUsIM;
CrocoOCTBOBAThH
(dbopmMHUpOBaHUIO u

- yMeTb ONEepUpOBaTh MOHATUIMHU:

panuoHaNbHbIC, UppalOHAIBHEIE,
NOKa3aTeNbHbIC, CTEIICHHBIE,
JorapupmMuIEcKue,

TPUTOHOMETPUYECKHE YpPaBHEHUS H

HEPaBEHCTBA, UX CUCTEMBI;
- yMETh ONEPHUPOBATH IOHATUSIMM:
MHOI'OI'PaHHHUK,
MHOI'OIPaHHHKA,

CeueHHe

KyO,
napajuieNienure];, npu3Ma, MupaMuia,
durypa u TOBEPXHOCTh BpaICHHS,
WIMHIP, KOHYC, map, cdepa, ceueHus

burypsl
Kacaromascs

BpallleHus, INIOCKOCTD,
cdepsl,
ILJIOIIAdb

MU PAMHM/IBI, TIPU3MBI, KOHYcCa,
HAIUHApPA, Tuiomanab cdepbl, o0bem

Kyo0a, IPSMOYTOJIBHOTO

UWIAHIPA,

KOHYCa, IMOBEPXHOCTHU

napajjiejenumIicaa, nupaMuabl,

IpU3MBlL, LWIMHIpa, KOHyca, IIapa;
yMeHHe U300pakaTb MHOTOTPAaHHUKH H

MMOBCPXHOCTU BpalICHUA, HUX CCUCHUSA

OT PYKH, C TIOMOINBIO YEPTEKHBIX
WHCTPYMEHTOB " ANEKTPOHHBIX
CPEIICTB; yMETh pacrno3HaBaTh
CUMMETPUIO B MPOCTPAHCTBE; YMETh
pacmno3HaBaTh MPaBUIbHBIC
MHOTOTPaHHHKHU;

- yMETb OIEPUPOBATH IOHATUSMM:
IIPSAMOYTOJIbHAsE CUCTEMa KOOPJUHAT,

KOOPJIMHATHI TOYKH, BEKTOP,
KOOPJIMHATBI ~ BEKTOPa,  CKaJIAPHOE
MIPOU3BENICHUE, yroia MEeXIy
BEKTOPAMH, cymMma BEKTOPOB,
MPOW3BEICEHHE BEKTOpa Ha YHCIIO;

HaxoAuTh C TIIOMOMOIBIO H3YYCHHBIX

bopmyn
OTpE3Ka, PACCTOSHHUE MEXKIY ABYMs

KOOPAMHATHI CeperHbI

TOYKaMH
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HPOSIBIICHUIO
SPYAULIUH B Pa3HBIX 00JacTAX

HIUPOKOH

3HAHHH, IIOCTOSIHHO
MHOBHIIIATh CcBOM
00pa3oBaTeNbHbII u

KyJIbTYPHBIH YPOBCHB;
0) CaMOKOHTPOJIb!
UCIIOJIb30BaTh MIpUEMBbI
pedaexkcun TUTS OLIEHKU
CUTyallud, BBIOOpa BEPHOTO
pelIeHus;

- YMETh OIICHHBAaTh PUCKU U
CBOEBPEMEHHO MPUHUMATH
PEIICHUS TI0 UX CHIDKEHUIO;

B) AYMOIIMOHAJIbHBIN
MHTEIJIEKT, Ipeanoaraomui
c(hopMUPOBAHHOCTH:
BHYTpPEHHEN

BKJIIOYAIOIIEH CTPEMIJICHHUC K

MOTHUBALINU,

JOCTHXKCHHUIO EIH U yCHEXY,
ONTHUMU3M, WHUIIMATHBHOCTD,
YMEHHUE JIeWCTBOBATh, MCXOIS
U3 CBOMX BO3MOXKHOCTCH;

- JMIIAaTHH, BKIIIOYAIONICH
CIIOCOOHOCTH IMOHUMATh
SMOIIMOHAJILHOE  COCTOSHHE
IPYTHX, YYUTHIBATH €r0 MpH
OCYUIECTBIICHUU

KOMMYHHKAIUH, CIIOCOOHOCTh

K COUYYBCTBUIO u
COTIePEIKMBAHHMIO;

- COLMAIbHBIX  HABBIKOB,
BKJIIOUAIOIIIUX  CIIOCOOHOCTH
BBICTPAaWBaTh OTHOIICHUS C
JIPyTUMU JIOIbMU,
3a00THTHCH, TIPOSIBIISITH
UHTEpEC u paspemiatb
KOH(JIUKTHI

OK 04 DddexTrBHO
B3aMOJEHCTBOBAThL U
paboTaTh B KOJJIEKTHBE
1 KOMaH/Ie

FOTOBHOCTH K CaMOpPa3BUTHUIO,

CaMOCTOATCIBHOCTHU n
CaMOOITPEACIICHUIO,
-OBJIAACHHUC HaBbIKaMH

y4eOHO-HCCIIeI0BATENbCKOM,
IIPOCKTHOM U  COLMAIBHOM

ACATCIIbHOCTH,

- yMETh ONEPUPOBATH TOHATHUSIMH:
CITy4ailHbII
CcoOBITHE, BEPOATHOCTH
coObITHS; YMETh
BEPOATHOCTh  C

ONBIT W  CIy4ailHOE
CIIy4aitHOTO
BBIYUCTISATH
UCIIOJIb30BaHUEM
rpadMuecKux METOJOB; HIPUMEHSThH

GOpMyJIBI  CIOKEHHSI W YMHOXXCHUS
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OBnazeHne yHUBEpCATbHBIMHU
KOMMYHHKaTHBHBIMU
NEeNCTBUSIMU:

0) COBMECTHas IeITCIbHOCTD:
- MOHMMaTh W UCIIOJIb30BaTh
MPEUMYIIEeCTBA KOMAHIHOW H
UHAUBUAYaTbHON paboOThI;

- MIPUHUMATH Leau
COBMECTHOM  JEITCIIFHOCTH,
OpraHU30BBIBATH u

KOOPJIMHUPOBATH JEUCTBHS O
ee ITOCTHIKCHUIO: COCTaBIATH
J1aH JEUCTBUM,

pacnpenenaTb pojid C y4eTOM

MHEHHH YYaCTHHUKOB
00cyx)aaTh pe3yIbTaThI
COBMECTHOM PabOTHI,

- KOOPAMHHUPOBATH u
BBITIOTHSTh paboty B
YCIIOBUSAX peasIbHOTO,
BUPTYaJIbHOTO u
KOMOMHHPOBAHHOTO
B3aHUMOJICHCTBUS;

- OCYLICCTBJIATH ITO3UTHUBHOC
CTPATCTUYCCKOC ITOBCACHUC B

Pa3IUYHBIX CHUTYaIHSIX,
OpPOSIBIATH  TBOPYECTBO |
BOOOpaKeHUeE, OBITh
MHHUIIMATUBHBIM.

OBnasneHue yHUBEpPCAIbHBIMU
PETYJISITUBHBIMU I€WCTBUAMU:
) IpUHIATHE ce0d U Jpyrux

JIIONIEN:

- TNpPUHUMATh MOTHBBI U
apryMeHThl JIpyTUX Jrojen
Opy  aHalu3e Ppe3yJbTaToB
JACATCIIbHOCTH,

- TpU3HaBaThb CBOE IPAaBO H
IIpaBO JApyrux JIIOAEW Ha
OIINOKH;

- pa3BHBaTh CIIOCOOHOCTH
MOHMMATh MHUpP C TO3ULUHU

APYyroro 4cjioBCKa

BEpPOSTHOCTEH, KOMOMHATOPHBIC (PaKThI
u GopMynbl TpPH pEHICHUH 3a]ad;
OLICHUBATh BEPOSTHOCTU  PEATbHBIX
COOBITHI1; 3HAKOMCTBO CO CITyYailHBIMH
BEJIIMYMHAMU;

YMEHHE  IPHUBOJUTH

IIPUMEPBI IIPOSIBIICHUS 3aKOHa
OONBIIMX YHCEd B TMPUPOAHBIX H

O6H.[CCTB€HHBIX SABJICHUSAX,

- yMeTh CBOOOJHO OINEPUPOBATH
MOHATUSIMH:  CTEIIEHb C  IEJBIM
mokazarejieM, KOPEHb HAaTypaJbHOM

CTEIIEHH, CTENEHb C PAlUOHAIBHBIM
[IOKa3aTeseM, CTETEHb c
JIEHCTBUTEIIBHBIM (BEILIECTBEHHBIM)
HoKa3areseM, JOrapu@m 4ucia, CUHyC,
KOCHUHYC W TaHIEHC IPOU3BOJILHOTO

Yuca;

- yMeTb CBOOOJHO  OIIEPUPOBATH
MOHSITUSMH: rpadux byHKIUH,
oOpatHass  (QyHKIUS,  KOMITO3UIIHA
byHKUIHUH, JUHEHAs byHKLUS,
KBaJpaTU4Hasi (QyHKIUS, CTereHHas
GyHKIMS C  LEIbIM  IOKa3aTeleM,
TPUTOHOMETPHUUYECKHE byHKIHN,
oOpaTHbIE TPUTOHOMETPHUIECKUE
byHKINH, MOKa3aTelbHas "
aorapupmuueckass (QyHKIHUH; YMETb
CTPOUTH rpaduxu byHKIHH,
BBINOJIHATH Pe00pa30BaHus TpauKoB
byHKIUH];

- yMEThb HCIOJB30BaTh  TpaduKu

GYHKIUR A7 U3y4YeHHs] TPOLIECCOB U
3aBHCHMOCTEH IpU pelIeHuH 3a7ad U3
IpYruxX Yy4eOHBIX MpEeIMETOB U U3

peanbHOI KHU3HH, BBIpa)KaTh
dopmynamMu  3aBUCHUMOCTH  MEXIY
BEJIIMYMHAMU;

- cBOOO/JHO ONEepUpOBaTh MOHATHUIMU:
YETHOCTh (DYHKIIMH, TEPUOTUYHOCTD
(GYHKIMM, OrpaHUYEHHOCTb (DYHKIIHH,
MOHOTOHHOCTh (PYHKIMH, 3KCTPEMYM
byHKIHMHM, HanOoJIbIIIee M HANMEHBITIEE
3HaueHHs (QYHKIUH Ha TPOMEXYTKE;
yMeThb  TPOBOJUTH  HCCIIEIOBaHHE
byHKIIUY;
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- YMEeTb MHCIIOJIb30BaTh CBOWCTBA U
rpaduku  QyHKUMHA [0S pelIeHus
ypaBHEHMH, HEpPaBEHCTB M 3a1ad C
napameTpamy; n300pakaTh Ha
KOOPJMHATHOM IJIOCKOCTH MHOXECTBa
pELIECHUI ypaBHEHHI, HEPABEHCTB M UX

CHCTEM

OK 05 Ocy1iiecTBasTh
YCTHYIO U TUCBMEHHYIO
KOMMYHHUKAITUIO Ha
rOCYJapCTBEHHOM
s13p1Ke Poccuiickon
Denepauny C y4eToM
0COOEHHOCTEH
COLIMAJILHOTO U
KyJIbTYPHOTO
KOHTEKCTa

B

BOCIIUTAHUA:

00JIaCTH  3CTETUYECKOTO

- 3CTCTUYCCKOC OTHOLICHHEC K

Mupy,
ObITa,

BKJIIOYAs  3CTETHUKY
HAy4HOTO u
TEXHUYECKOrO TBOPYECTBA,
Tpynaa i
00IIIeCTBEHHBIX OTHOIIICHHI;

- CMOCOOHOCTh BOCIIPUHUMATD

criopra,

pa3jnyYHble BUIBI UCKYCCTBA,
TpaaulMd W  TBOPYECTBO
CBOEr0 U JpYyruxX HapOAOB,
OIIyLIaTh
BO3/EHCTBUE UCKYCCTBA;

OMOIIMOHAJIBHOC

- yOEKICHHOCTh B
3HAYUMOCTH I JIMYHOCTH U
o01recTBa OTEYECTBEHHOIO M

MHPOBOTO HCKYCCTBA,
STHHYECKUX KyJbTYPHBIX
TpaAuUuMid W HAPOIHOTO
TBOPYECTBA;

- TOTOBHOCTD K

CaAMOBBIPAXXCHUIO B PAa3HBIX
BHJIaX UCKYCCTBA, CTPEMIICHUE
MPOSIBIISTH
TBOPYECKOH JIMYHOCTH;

OBnajgeHue yHUBEpCAIbHBIMHU

KadecCTBa

KOMMYHHKAaTHBHBIMU
JIEVCTBUSIMU:

a) oO1eHue:

- OCYILIECTBIISATh
KOMMYHHKAIIM  BO  BCEX
chepax Ku3HU;

- pacrno3HaBaTh
HeBepOaIbHbIC CpeacTBa
oOmeHwus, MMOHUMATh
3HAYCHHE COIMANTLHBIX
3HAKOB, pacrno3HaBaTh

- yMeTb ONEepUpOBaTh MOHATHUIMHU:
cpenHee apudMeTHUECKOe, MeIuaHa,
HauOoJbIlIee U HAUMEHbIIIee 3HAYCHMUS,
qUcnepcusi,  CTaHAapTHOE

Habopa;

pa3Mmax,
OTKJIOHEHHE  YHCIIOBOTO
YMCHUC HU3BJICKAThb, HHTCPIIPETUPOBATH
UH(OPMaIHIO,
TabnuIax, Ha AuarpaMmmax, rpadukax,

OTpaKAIOMIYIO peabHBIX

MPEACTaBICHHYI0 B

CBOMCTBaA
NPOIIECCOB M SIBJICHUM; TPEACTaBIISITH
MH(GOPMALIMIO C TOMOIIBI0 TAaOIHIl U
JTUarpamm; HCCIIEN0BATh
CTATUCTUYECKUE TAHHBIE, B TOM YHCIIE
c IPUMCHCHUEM rpaduueckux
METOJIOB ¥ IJICKTPOHHBIX CPEJICTB;

- yMeTb ONEpUpOBaTh TMOHATUIMHU:

TOYKa, npsimas, IIJIOCKOCTb,
MIPOCTPAHCTBO,  JABYTPaHHBIM  yrod,
CKpEIIMBAIOIINECS MpsIMBIE,
napajuieJIbHOCTh u
NEePHNEHAUKYJISIPHOCTh ~ MPSMBIX U

IUIOCKOCTEM, Yroia MEXIy HpsSMbIMH,
Yrojl MEXIy HIpsIMOM U IIOCKOCTBIO,
yromu MEXKIY
paccTossHuE OT TOYKH [JO IIOCKOCTH,
paccTosiHue MEXIY IPSIMBIMU,

IIOCKOCTSIMH,

pacCTOsIHUE MEXAY IIIOCKOCTIMU;
- YMETb HCIIOIb30BaTh IPU PELICHUU
3a7a4 M3y4YeHHbIE (aKThl U TEOPEMBI

MJIAaHUMCTPHHU, YMCHUC OLICHUBATh
pa3Mepbl  O0BEKTOB  OKPYIKAIOILIETO
Mupa
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HPENOCHIIKA  KOH(IMKTHBIX
CUTYyaLUi "
KOH(JIUKTBI;

CMsAT4YaTh

- DPa3sBepHYTO M JIOTUYHO
U3JIaraTb CBOI0 TOYKY 3PEHHUS
C MCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB

OK 06.
IPaX1aHCKO-
aTPUOTHYECKYIO

[IposiBisiTH

[O3ULHIO,
JIEMOHCTPUPOBATh
OCO3HAaHHOE IOBECHHE

Ha OCHOBC¢|
TPaJIUIIMOHHBIX
POCCHUIMCKHUX JTYXOBHO-
HPaBCTBEHHBIX
LICHHOCTEH, B TOM
YHCIIe c y4eTOM
rapMOHH3ALUU

MCKHAITNOHAJIBbHBIX n
MCIKPCIIMTUO3HBIX
OTHOIIICHHUH,
[MPUMEHATHh CTaHAAPTH]
AHTUKOPPYIIIHOHHOTO
[MOBEICHUS.

- OCO3HaHWE OOYYaIOUUMUCS
POCCUICKON rpaXk1aHCKOU
UJCHTUYHOCTH;

- LieJIEHAIIpaBIEHHOE
pa3BUTHE BHYTpPEHHEHN
MTO3ULIMH JIMYHOCTH Ha OCHOBE

AYXOBHO-HPAaBCTBCHHBIX

IEHHOCTEHN HapoJ0B
Poccuiickoit denepanuu,
HUCTOPUYECKHX u
HAI[MOHATLHO-KYJIbTYPHBIX

TpaauLui, ¢dopmupoBaHue
CHCTEMBI 3HAYUMBIX

OEHHOCTHO-CMBICJIIOBBIX

YCTaHOBOK,
AHTUKOPPYIIIUOHHOTO
MHUPOBO33PEHUS,
MIPaBOCO3HAHUS,
HKOJIOTMYECKON  KYIBTYPBHI,

CIIOCOOHOCTH CTaBUTh neian u
CTPOUTD JKU3HCHHBIC IJIAHBI;

B 4acTH  IpaXkKIZaHCKOIo
BOCIIUTAHUSA:
- OCO3HaHUE CBOMX

KOHCTUTYIIMOHHBIX TpaB U
00s13aHHOCTEH, YBa)KCHUE
3aKOHA U MPaBOMOPSIIKA;

- TpPHHATHE TPATUIIMOHHBIX
HAIMOHAIBHBIX,
00IIeYEIOBEUCCKUX
I'YMaHUCTHYICCKHIX "
JIEMOKPATUICCKUX IIEHHOCTEIH;
- TOTOBHOCTh TPOTHBOCTOSTH
UJCOJIOTHH IKCTPEMH3MA,
HaI[MOHaIu3Ma, KceHohoouu,
JTUCKPUMUHAIINN o
COLIMAJIbHBIM, PEIUTHO3HBIM,

PpacCoBbIM, HanmnOHAaJIbHbIM

- yMeTb ONEepUpOBaTh TMOHATHUIMU:
OPsIMOYTOJIbHASL CHUCTEMa KOOpPIWHAT,

KOOPJIMHATHI TOYKH, BEKTOD,
KOOPIMHATBl  BEKTOPa,  CKAISIPHOE
IIPOU3BEICHHUE, yroa MEXKIY
BEKTOpPaMHU, cymma BEKTOPOB,
IIPOM3BEICHNUE BEKTOpa Ha 4YHCIIO;

HaXOAUTh C TIOMOIIbIO H3YYEHHBIX
dbopMys1  KOOpOUHATBHI  CEPEIUHBI
OTpe3Ka, pPACCTOSHUE MEXAY ABYMS
TOYKaMH;

-yMeTb  BBIOMpaTh  MOAXOJIAIIMN
U3yYEHHBIH METOA JUId  pelICHHS
3a7a4H, pacro3HaBaTh
MaTeMaTHYECKHE (baxThI u
MaTeMaTH4ecKue MOJIETIH B
HPUPOTHBIX " 00IIECTBEHHBIX
SBJICHUSX, B HCKYCCTBE; yMEHHE

IIPUBOJUTH NPUMEPHI MATEMATUYECKUX
OTKPBITUHA POCCHUMCKOW M MHPOBOU
MaTeMaTUYECKON HAyKH.

- yMETb OIEPUPOBATH IOHATUSMM:
CITy4ailHbII

ONBIT W  CIIy4alHOE

COOBITHE, BEPOATHOCTH CIY4alHOTO
COOBITHS; yMETh
BEPOSITHOCTh  C

rpadMuecKux METOJIOB;

GopMysBl CIIOKEHUST M YMHOXEHUS

BBIYHCIIATH
HCITIOJIB30BaHHUEM
IMPUMCHAITDH

BEPOSATHOCTEH, KOMOMHATOPHBIE (DAKTHI
U (opMylibl TpU peIICHUH 3a]ad;
OLICHUBATh BEPOSITHOCTH  PEaTbHBIX
COOBITHI; 3HAKOMCTBO CO CITyYailHBIMH
BCJINYMHAMHU;  YMCHHE

IpUMepHI HPOSIBIICHUS
OONBIIMX YHCENT B TPHPOIAHBIX U

O6IJ.[GCTB€HHLIX SIBJICHHUAX

IIPUBOJUTH
3aKOHa
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HPU3HAKaM;
- TOTOBHOCTb BECTH
COBMECTHYIO JIESTEIbHOCTb B
MHTEpEecax IPaXIaHCKOI0
o0miecTBa, ydacTBOBaTh B
caMOyIpaBJICHUU B
0011e00pa3oBaTeILHOM
OpraHu3alii M4  JETCKO-
IOHOIIECKUX OpPraHU3alUsiX;

- YMEHHE B3auMOJIeHCTBOBATH
C COLMAJIbHBIMU MHCTUTYTaMHU
B COOTBCTCTBUH C nux
(GYHKUMSAMU 1 HA3HAUYCHUEM;

- TOTOBHOCTbH K FYMB.HI/ITapHOﬁ
51 BOJIOHTEPCKOM
NESITEIbHOCTH;
NaTPUOTUYECKOTO
BOCIIUTaHMSL:

- c(OpMHUPOBAHHOCTD
POCCUICKON IPa’KIaHCKOU
HICHTUYHOCTH, NAaTPUOTHU3MA,
YBaXXEHHUsI K CBOEMY Hapo.y,
YyBCTBa OTBETCTBECHHOCTHU
nepen PonuHOM, ropaoctu 3a
CBOM Kpai, cBorwo Poauny,
CBOM S3bIK U KYJbTYDY,
opolioe M Hacrosiee
MHOT'OHAIIMOHAJILHOT'O Hapoza
Poccuu;

- LICHHOCTHO€ OTHOLIEHHME K
rocya1apCTBCHHLIM CHUMBOJIAM,

HUCTOPUYECKOMY u
MIPUPOTHOMY HACJICTHIO,
IMaMSITHUKaM, TpaguLHSIM
HapoJ0B Poccun,

noctwxkeHusiM  Poccunm B
HayKe, MHCKYyCCTBE, CIIOpPTE,
TEXHOJIOTUSIX U TPYJIE;

- wuaeHas  yOeXIECHHOCTD,
TOTOBHOCTh K CIY)KCHHIO |

3aIUTe OrteuecTBa,
OTBETCTBEHHOCTL 3a  €r0
cyns0y;

OCBOCHHBEIC OGy‘l&IOH.[I/IMI/ICH
MCXKIPCIMCTHLIC TIOHATHUA U
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YHHUBEpCaJIbHbIE yueOHbIe
neicTBus (perynaTuBHbIE,
MO03HABATENbHBIE,
KOMMYHHKaTUBHBIE);

- CIIOCOOHOCTh ux
UCTIOJIb30BaHUS B
ITO3HABATEJILHON u
COIIMaIbHOMN MpaKTHKE,
TOTOBHOCTb K
CaMOCTOSITEIIbHOMY
IUTAHUPOBAHUIO u
OCYUIECTBIICHUIO y4eOHOI
NeSITEIbHOCTH,  OpTaHU3aLUuU

y4eOHOr0 COTpPYJHHYECTBA C
Ne1arOrMYECKUMH
pabOTHUKAMU "
CBEpCTHHKAMHM, K y4YacTHIO B
HNOCTPOCHUU WHAMBUYaTbHOMN
oOpa3oBaTesbHON
TPaeKTOpUH;

- OBJIQJICHUE  HAaBBIKAMH
y4eOHO-UCCIIeI0BATENHCKOM,
IIPOEKTHOM W  COLMAIbHOMN

JACATCIIbHOCTH

OK 07 ConeinicTBoBaThH

COXPaHEHHIO
OKpYXKaroIel  CpeJibl,
[pecypcocOepeKeHuIO,

MPUMEHSATh 3HAHUSA 00
M3MEHEHUU  KJIMMAarTa,
[TPUHLIMIIBI
OEPEKITUBOTO
[TPOU3BOJICTBA,

b dhexkTHBHO
neficTBOBaTh B
UpE3BbIYaHBIX

CUTyalusax

- HC IIPpUHUMATH ,HefICTBHSI,

HPUHOCSIIIHE Bpen
OKpY Karollen cpene;
- YMeThb  HIPOTHO3UPOBATH
HeOIaronpusTHIC

OKOJOTHYCCKHUE ITOCICIACTBUSA

NpeaIPUHIMAEMBIX

JIEHCTBHH, peaoTBpaniaTh
HX;

- pacIIupUTh OITBIT

JeSITEIIEHOCTH YKOJIOTHYECKOM
HalpaBJICHHOCTH;

- pa3palaTbIBaTh TUTaH
pereHus MpoOJIEeMbI C Y4ETOM
aHanM3a UMETOIIUXCS
MaTepruabHBIX "
HeMaTepHaJIbHBIX PECypPCOB;

- OCYIIECTBIIATh
[eJICHANIPABICHHBI  TTOHCK
HEepEeHOCca CPEACTB U CIIoco00B

NENCTBUA B

- yMeTb ONEepUpOBaTh TMOHATHUIMU:

byHKIUSA, HempepbiBHas — (QyHKIHA,
POU3BO/IHAS, nepBooOpasHasi,
ONpENeNCHHBI  MHTETpall;  yMETb
HaXOJUTh MIPOU3BOJIHBIC

DIIEMEHTAPHBIX (DYHKIMHA, HCHOIB3YS
CIpaBOYHBIC MaTEpUAIIbI, UCCIIEI0BATh
B NPOCTEHIINX CiTydasx (QYyHKIUHA Ha
MOHOTOHHOCTb, HAaXOJIUTh
HauOOJIbIINE ¥ HAUMEHBIIUE 3HAUCHHUS
byHKIUH;
MHOTOYJIEHOB €

CTPOMTH rpaduku
HCIIOJIb30BaHUEM
anmnapara MaTeMaTHYeCKOTo aHallu3a;
PUMEHSITh IIPOU3BOJHYIO

pPCIICHUHN 3aaa4 Ha JABUIKCHUC, PCIIATH

pu

3aaun
HauMEHbIIINE

MIPAKTUKO-OPHECHTHPOBAHHBIC
Ha HauOOJIBIINE U

3HAYCHUS, HaA HAXOXKIACHUC IIYTH,
CKOPOCTHU U YCKOPCHUA,
- YMCThL OICpHUPOBATH TOHATUAMMU:

JBIDKEHUE B TIPOCTPAHCTBE, MOJA00HBIC
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poeCCHOHANIBHYIO CpPEy;
- YMETh TMIEPCHOCUTH 3HAHHS B

MI03HABATEIbHYIO u
IIPAKTUYECKYIO o0nactu
KHU3HENIEATEIIHOCTH;

- IIpeyiaraTb HOBBIE MPOEKTEHIL,
OOCHUBATh HACU C IIO3UIIUU
HOBHU3HBI, OPUTHHAJILHOCTH,
MPAKTUYECKOM 3HAYUMOCTH;

- JaBaTh OLEHKY HOBBIM
CUTYaLIUsM, BHOCHTD
KOPPCKTUBBI B ACATCIBHOCTD,
OLCHHUBATH COOTBCTCTBUC
pE3yJIbTaTOB LIEIAM

burypol B MIPOCTPAHCTBE;
UCIIONIb30BaTh OTHOIICHME IUIOMIAJCH
MOBEPXHOCTEHl M 00BEMOB IMOJIOOHBIX
¢buryp npu perieHuu 3auay;

- YMETh BBIYHCIATH T€OMETPUYECKUE
BEJIMYMHBI ([UIMHA, YTOJ, IUIOIIAMb,
o0beM,  IUIOW@AAb  MOBEPXHOCTH),
UCTIONB3Ys. HW3y4YeHHbIE (OPMYNBl U
METOJIBI
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2. CTPYKTYPA U COJAEP)KAHUE YYESHOM JUCIUILINHBI

II1.01 MATEMATHUKA

2.1. OO0ObeM y4eOHOH TUCUMILIMHBI U BUAbI Y4eOHO pad0ThI

Buj yue6Hoii padoThl Ob6beMm
4acoB

MaxkcumaJjibHas yueOHasi Harpy3ka (Bcero) 322
Oo0s13aTesIbHAsE ayAUTOPHAs YueOHAasi HATPY3Ka (Bcero) 80
B TOM YHCIIE:
1a0opaTopHble PabOThl (eciu npedycmMompeto) -
MIPAKTUYECKHUE 3aHATHS (eCu npedyCcMOmpeHo) 42
KOHTPOJIbHBIE PabOTHI (eciu npedycmompeHo) -
KypcoBast paboTa (IIPOEKT) (eciu npedycmompeno) -
CamocTosiTesibHasi padoTa o0yuawuierocs (Bcero) 232
IIpomexyTo4Has aTTecTanus 10
IIpoMe:kyTouHasi aTTecTalus B hopme KOHTP.padoTa, JK3aMeH

2.2. Temarnyeckuii IVIaH U COAePKAHUE TUCHUIIMHBI

Conep:xxanue y4eOHOIro MaTepuaJia
(ocHOoBHOE 1 MpodeccuoOHAIBLHO-

HaumeHoBaHue pa3iesioB Oo0bem YpoBeHb
OPHUEHTHPOBAHHOE), 1200PATOPHBIE U
U TeM . 4acoB OCBOEHHA
NMpaKTHYeCKUe 3aHATHUS, TPUKJIATHOMI
MOAYJIb (IIPH HAJTHYHM)
1 2 3 4
Paznen 1. IloBTOopeHume
Kypca MaTeMaTHKHU
OCHOBHOM HIIKOJIbI
Tema 1.1 Coaep:xanue yueOHOro MmaTepuasa 2
Lenb U 3ajauM | bazoBele 3HaHMA U yMEHHS IO
MaTeMaTHKU IIPY | MaTeMaTUKe B NMPOQPECCHOHANIbHON U B
OCBOCHMH CIIELIMANBHOCTH | TOBCEHEBHOM JIEATEILHOCTH.
Komb6unmnpoBanHoe 3anstue
CamocrostenbHas pabora 4
Tema 1.2 Coneprkanue yueOHOro MaTepuaa 2
Uucna w  BbluMcieHus. | JleWcTBUS HaJ  IOJOXKHTCIBHBIMH U
Bripaxkenus U | OTpULATEIbHBIMU 4HCIIaMU,
npeoOpazoBaHus OOBIKHOBEHHBIMU M JCCATHUYHBIMH
IpoOsIMHU.

JlelicTBUsL CcO cTeneHsAMH, (HOPMYJIbI
COKPAILEHHOT'O0 YMHOKEHHUS.

KomOunnpoBanHoe 3aHsTHE

Tema 1.3. IIpogeccuonaibuo-
['eomeTpus Ha TUIOCKOCTH | OPMEHTHPOBAHHOE coiep:kaHue
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(copep:kaHue NPUKJIATHOTO MOAYJISI)

Bus! mitockux Guryp u ux miomais.
[IpakTuKO-OpHEHTUPOBAHHBIE 3aJaul B
Kypce r€eOMETPHUH Ha III0CKOCTH

IIpakTH4yeckoe 3aHATHE

CamocrositensHas padoTta

Tema 1.4
[TporieHTHBIEC BEIUMCICHHUS

Coneprxanue yueOHOTo MaTepuana

[IpocTble MPOLEHTHI, pa3HbIE CIOCOOBI
ux BeluMciIeHus. Cl0XKHbIE IPOLEHTBI

IIpakTH4yeckoe 3aHATHE

CamocrositensHas padoTta

Tema 1.5
VYpaBHEHUs U HEPABEHCTBA

Coneprxanue yueOHOTo MaTepuana

JluHeliHble,  KBaJpaTHbBIE,  JPOOHO-
JIMHEHHBIC YPaBHEHHS M HEPABCHCTBA

IIpakTHyeckoe 3aHATHE

CamocrositensHas padoTta

Tema 1.6
Cucrembl ypaBHEHHU U
HEPABEHCTB

Conep:xanue y4eOHOro MaTepuaJia

CrocoObl pemieHus] CUCTEM JIHMHEHHBIX
ypaBHeHui. [lonstusa: matpuna 2x2 u
3x3, ompenenutenb Marpuibl. Mertox
l"aycca. Cucremsl HEJTMHEHHBIX
ypaBHeHHU. CHCTEMBI HEPABCHCTB

KomOunnpoBaHHOE 3aHATHE

CamocrosTensHas pa60Ta

Tema 1.7
BxoHOM KOHTPOJIb

Conep:xanue y4e0HOro MaTepuaJia

Brruucnenus u npeoOpa3oBaHMUs.
YpaBHEeHHsI U HEpaBeHCTBA. ['eomeTpust
HAa IJIOCKOCTH

KontponbHas padora

CamocrosTensHas pa60Ta

Paznen 2 [Ilpsambie u

IJIOCKOCTH B
NPOCTPAHCTBE

Tema 2.1. Coaeprxanue yueOHOro MaTepuasa
OcHOBHBIE nonstus | [Ipenmer  crepeomerpun. OCHOBHBIE
CTepEOMETpPHUHU. NOHATUS (TOYKA, NpsAMas, IJIOCKOCTb,

Pacnonoxxenue npsMbIXx U
IIJIOCKOCTEN

HpOCTpaHCTBO). OCHOBHBIE aKCHOMBI

CTEPEOMETPUHU. Ilepecekaromuecs,
MapajulelIbHbIE W CKPELIMBAIOLIUECS
npssmble.  [IpusHak  ©M CBOMCTBO

CKpeUIMBAOIMMXCA MpsSMbIX. OCHOBHBIE
MIPOCTPAHCTBEHHbIE (PUTYPBHI.

KOM6I/IHI/IpOBaHHOC 3aHATHUC
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Tema 2.2.
[TapaniensHOCTh MPSIMBIX,
OpsIMO U TIJIOCKOCTH,
IJIOCKOCTEH

Coneprkanue yueOHOTO MaTepuraa

[TapannenbHple TpsiMas U IMJIOCKOCTb.
Onpenenenne. [lpuznak. CpoiictBa (c
JTIOKa3aTeJIbCTBOM). [TapannenbHbie
mockoctd. Omnpenenenne. [Ipusnak.
CaoiicTBa (c JI0Ka3aTEeJIbCTBOM).
Terpasap u €ro 3JIEMEHTBHI.
[Tapamnenenunen W €ro  3JIEMEHTHI.
CBolicTBa MPOTUBOIOJIOKHBIX TPAHEH U
JaroHanen napajuieJenumnesa.
[Toctpoenue ceuenuii. Pemenue 3amau.

KomOunupoBanHoe 3aHiTHE

CamocrositenpHas padora

Tema 2.3.
[lepieHANMKYIAPHOCTD
MPSIMBIX, IPSIMOM U
TUIOCKOCTH, MJIOCKOCTEH

ConeprkaHue yueOHOTO MaTepraa

[lepnienauKkynsipHbIC psiIMBIE.
[TapannensHbie IpsIMBIE,
MEPIICHAUKYJSIPHBIE K IUIOCKOCTH.
[Ipu3Hak nepneHauKyIspHOCTH NPSIMOU
u IUIOCKOCTH. JlokazaTenbCcTBO.
[Tepnenaukysap u HaKJIOHHAS.
[TepnienaukynsapHbie TJIOCKOCTH.
[Tpusnak MEePIECHANKYISIPHOCTH
II0CKOCTEH. JloKa3aTeabCTBO.
Paccrosnus B npocTpaHCcTBE

KoMOuHMpoBaHHOE 3aHATHE

CamocrositenpHas padora

Tema 2.4. Coaep:xanue yueOHOro MmaTepuasa
Teopema 0 Tpex Teopema o0 Tpex nNepHeHIUKYIsIpax.
TCPICHANKYIpax JloKka3arenbCeTBO. YTON MEXKIy NpsSMOU
31 IUIOCKOCTBIO. Yron MEXITY
IJIOCKOCTSIMU
KomMb6unupoBanHoe 3aHsTHE
CamocrositensHas padoTta
Tema 2.5. IIpodeccuonanbHo-
[TapannensHele, OpPHEHTHPOBAHHOE cojepKaHue
NEPIEHAUKYJISIPHBIE, (coaep:kaHue MPUKJIATHOIO MOIYJIA)

CKpCIIMBAIOIIHECA IMTPAMBIC

AKCHOMBI CTEPEOMETPHH.
[IepneH UKy IAPHOCTH psAMOM u
IUIOCKOCTH,  NapajuIeIbHOCTh  JIBYX

MPSAMBIX, MEePIECHINKYISPHBIX
IUIOCKOCTH, MEePIECHANKYISIPHOCTh
IJIOCKOCTEN

[IpakTrueckoe 3aHsATHE

CamocrositenpHas padora
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Tema 2.6.

Pewenue 3anau. [Ipsameie u
IUIOCKOCTH B
MIPOCTPAHCTBE

Conep:xanue y4eOHOro MaTepuaJia

Pacmionosxenne npsMBIX U TUIOCKOCTEH B
npocTtpaHcTBe. llepneHuKyIspHOCTh U
NapajuIeIbHOCTh MPSIMBIX U TUIOCKOCTEH.
CkpeuuBaronecs npsiMble

KonTponbhas pabora

CamocrositenpHas padoTta

Pa3nea 3. Koopaunatsl u
BEKTOPBHI

Tema 3.1

JlekapToBBI KOOPAWHATHI B
npocTtpaHncTBe. PaccrosiHue
MEXAy JBYMSI TOYKaMHU.
Koopaunater CepeauHbI

Coneprkanue yueOHOTO MaTepuraa

JlexapToBbI KOOPJIMHAThI B
npoctpaHcTBe. [Ipocreiimme 3amaun B
KoopauHaTax.  PaccTosHMe — Mexmy
JBYMSI TOUKaMH, KOOPIUHATHI CepeINHbBI

oTpe3Ka OTpe3Ka
KomOunnpoBanHoe 3aHsATHE
Tema 3.2 Coneprkanue yueOHOT0O MaTepuasa

BekTtopsl B mpocTpaHCTBE.
Yron Mexay BEKTOpamu.
CkansipHoe NpOU3BEACHUE
BEKTOPOB

BexTops! B npoctpancTe. CloxeHue u
BBIUATAHUE  BEKTOPOB.  YMHOXCHHE
BeKTOpa Ha uucio. KommnaHapHbie
BeKTOpbl. CKalnspHOE MNPOU3BEICHUE
BEKTOpOB. PaznoxxeHwe BekTopa 10
TPEM  HEKOMIUIAHAPHBIM  BEKTOpaM.
Koopaunatel  BeKTOpa,  CKaJsIpHOE
IIPOU3BEICHHE BEKTOPOB B
KOOpAUHATaX, yroJl MEXIY BEKTOpaMH,
yroJl MeXay MpsAMOMl U IUIOCKOCTBIO,
YIOJl MEXIY IUIOCKOCTSAMH. YpaBHEHUE
IJIOCKOCTH. ['eomMeTpuuecKuil CMBICI
onpeneauTens 2x2

KomOununpoBanHoe 3aHsTHE

Tema 3.3
IIpakTuko-
OPUEHTUPOBAHHBIE 3aJ1a4H

IIpogeccuonaiabHo-
OpPHEHTHPOBAHHOE cofiep:kaHue
(conepskaHue MPUKIATHOTO MOLYJIs)

Ha KoopauHaTHOM | KoopauHaTHas miockocTs. Beruncnenue

IUIOCKOCTHU pacCTOSIHUI M IUIOAAEH HA MIOCKOCTH.
KonnuecTBeHHBIE pacueThl
[IpakTrueckoe 3aHsTHE

Tema 3.4 Coaep:xaHue y4eOHOro MaTepuaJia

Pemenue 3aj1a4. | JlekapToBbI KOOPJAUHATHI B

KoopauHatsl 1 BEKTOPHI MPOCTPAHCTBE. Bekropsl B

npoctpancTBe. Cl0KeHUE U BbIYUTAHHE
BEKTOPOB. YMHOKEHHME BEKTOpa Ha
YUCIIO. KoMrmutaHapHele ~ BEKTODBL.
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CkasipHOE€  NIPOM3BEACHHE BEKTOPOB.
PasnoxkeHne  Bekropa 1O TpeM
HEKOMIUIaHAPHBIM BEKTOPAM.
IIpocreiimme 3agauv B KOOPAHMHATAX.
Koopaunatel  BekTopa,  pacCTOsIHHE

MEXTy TOYKAMH, KOOPMHATHI
CepeNHEI OTpe3Ka, CKaJISIpHOE
MIPOU3BECHUE BEKTOPOB B

KOOp/MHATaX, Yroj MeXAy BEKTOpami,
yrojl MeXay MpsSMOH U IJIOCKOCTBIO,
yToJl MEXAY TIIOCKOCTSIMU

KonrponsHas padora

Pa3pen 4. OcHOBBI
TPUTOHOMETPHH.
Tpuronomerpuyeckue
byHkumnu

Tema 4.1
Tpuronomerpuueckue
(GYHKIMU  TPOU3BOJIBHOTO
yria, yncia. Pannannasa u
rpagycHas Mepa yria

Conep:xanue y4e0HOro MaTepuaJia

Pannannas mepa yrima. IloBopor Todku
BOKpYT Hayvaja KOOpJMHAT.
Ornpenenenne CUHYyCa, KOCHHYCa,
TAHI'€HCAa M KOTaHI'€HCa. 3HAKH CHHYCA,
KOCHHYCa, TaHI€HCAa W KOTAaHI€HCa IIO
YETBEPTSAM. 3aBUCUMOCTb MEXIy
CHHYCOM, KOCHHYCOM, TaHI€HCOM H
KOTaHI'€HCOM OJJTHOTO U TOTO XK€ yIJIa

KomOunnpoBanHoe 3aHsTHE

Tema 4.2

OcCHOBHBIE
TPUTOHOMETPHUIECKHE
TOXKJIECTBA.

dopMyIbl TPUBEICHUS

Coaep:xanue yueOHOro MmaTepuasa

Tpuronomerpuueckue TOKIECTBA.
CuHyc, KOCHHYC, TaHT€HC U KOTAHI'€HC
YIJIOB @ U - 0. DOpMyJIbl IPUBEACHUS

KoMOuHMpoBaHHOE 3aHATHE

CamocrositenpHas pabora

Tema 4.3

CuHyC, KOCHUHYC, TaHTE€HC
CyMMBI U Pa3HOCTH [IBYX
YTJIOB

Cunyc u KOCHHYC
JBOMHOTO yria. @opMyiibl
IIOJIOBUHHOTO yTIiia

Conep:xanue y4eOHOro MaTepuaJia

Cymma U pa3HOCTh cuHycoB. Cymma u
pa3HOCTb KOCHHYCOB. CHHYC U KOCHHYC
JIBOMHOT'O yria. Dopmyiibl
nojioBuHHOro yria. IIpeobpa3oBanus
CYMMBI TPUTOHOMETPUYECKUX (YHKIHUN
B IPOU3BEACHUE W IPOU3BEICHUS B
CyYMMY. BeIpaxxenue
TPUTOHOMETPUYECKUX (YHKIMHA yepes
TQHI'€HC  IIOJIOBUHHOTO  apryMEHTa.
[IpeobpazoBanus MPOCTEUIIINX
TPUTOHOMETPUUYECKUX BBIPAKECHUN

KoMOuHMpoBaHHOE 3aHATHE
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Tema 4.4 Coneprkanue yueOHOT0O MaTepuasa

@ynkuuM, HX CBOMCTBA. | OOMAcTh OMpPENCIICHUS U MHOXECTBO

CriocoOsI 3aJlaHus | 3HAYCHUI (byHKUIUH. YEtHOoCTb,

byHKIMI HEYETHOCTh, TEPUOTUYHOCTh (DYHKITHIA.
Crnioco0wl 3aanus GyHKIUN
KomMb6unupoBanHoe 3aHsTHe
CamocrositenpHas padoTta

Tema 4.5 Coaep:xaHue y4eOHOro MaTepuaJia

Tpuronomerpuyeckue OObnactp ompeneneHuss U MHOXKECTBO

(GyHKIMH, MX CBOMCTBA W | 3HAUYEHUI TPUTOHOMETPUYECKUX

rpaduKu ¢byskmmid.  YE€rHOCTH,  HEUYETHOCTB,
MEPUOIMIHOCTh  TPUTOHOMETPHUYECKUX
¢byukmuii.  CpoiictBa u  rpaduKu
GyHKIMI y = Ccos X, y =SIin X,y =tg X, y
= ctg X.
KoM6unmnpoBanHoe 3aHsTHE.
CamocrostenbHas pabora

Tema 4.6 Coneprkanne yueOHOro MaTepuaa

[IpeobpazoBanue Cxatue ®  pacTsokeHHe  rpaduKoB

rpadgukoB TPUTOHOMETPUIECKUX (PYHKITUH.

TPUTOHOMETPHUUECKHUX [IpeoOpazoBanue rpauKoB

byHKIMI TPUTOHOMETPUUYECKUX (PYHKITHI
[IpakTrueckoe 3aHsATHE
CamocTosTenpHas pabora

Tema 4.7 IIpogeccuonaibHo-

Onucanue OpPMEHTHPOBAaHHOE cojiep:kaHue

MIPOU3BOJCTBEHHBIX (conep:xkaHue NPUKJIATHOTO MOITYJIA)

IPOLIECCOB C  TOMOIIBIO
rpaduKoB QyHKITHIA

HWcnonp3oBanue CBOICTB
TPUTOHOMETPUUECKUX byHKIHI B
npodecCHOHATBHBIX 3aa9ax

[IpakTHueckoe 3aHsTHE

CamocrositensHas padoTta

Tema 4.8 Coneprxanue yueOHOTro MaTepuana

OO6patHble Ob6patHsble TPUTOHOMETPUUECKUE

TPUTOHOMETPUYECKUE ¢yskimu. VX cBOMCTBa U TpaduKu

GyHK1IMN KoMOMHHPOBAHHOE 3aHATHE
CamocrositensHas padoTta

Tema 4.9 Coneprxanue yueOHOTo MaTepuana

Tpuronomerpuyeckue VYpaBHeHHUEe cos X = a. YpaBHEHHE Sin X

YPaBHEHUsI U HEPAaBEHCTBA

= a. YpaBHeHue tg x = a, ctg X = a.

Pewenne TPUTOHOMETPUUECKUX
ypaBHEHUN OCHOBHBIX THUIIOB:
MIPOCTENIINE TPUTOHOMETPUYECKUE

YpPaBHCHU:, CBOAAIINECA K KBaApaTHBIM,
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peraemble pa3noxeHuemM Ha
MHOKHUTEIH, OTHOPOTHBIE.

[Ipocreiimue TPUTOHOMETPUUYECKHE
HEpaBEHCTBA

KoM6unmnpoBanHoe 3aHsTHE.

CamocrositenpHas padora

Tema 4.10 Coaeprxanue yueOHOro MaTepuasa
Cucremsl Cucremsl MIPOCTEULLNX
TPUTOHOMETPUUYECKUX TPUTOHOMETPUUYECKUX YPaBHEHUH
ypaBHEHHHA KomOunupoBanHoe 3aHiTHE
Tema 4.11 Coneprkanne yueOHOro MaTepuaa
Pemienne 3amad. ocHoBel | [IpeoOpa3oBaHne TPUTOHOMETPHUYECKUX
TPUTOHOMETPHH. BBIPAYKCHUIA. Pewenne
Tpuronomerpuyeckue TPUTOHOMETPUYECKHX  YpPaBHEHUH U
byHKIMN HEpaBeHCTB B  TOM  4HClIEe C
WCTIOJIb30BAHUEM CBOMCTB (DyHKITHIA.
KonTponbnas padora
CamocTosTenpHas padoTta
Paspea S.
KoMmuiekcHsblIe yucaa
Tema 5.1 Coneprxanue yueOHOTO MaTepurana

KoMmIuiekcHsle yucia

ITonstue KOMIIJIEKCHOTO qucna.
CormpsiKeHHbIE  KOMIUIEKCHBIE — YHCIIA,
MOJyJdb W AapPryMEHT KOMIUIEKCHOTO
yucna. dopma 3anMuCHU KOMIUIEKCHOTO

qucia (reomeTpuveckas,
TPUTOHOMETpHUYECKasl, ajreopandecKas).
Apudmernueckue NeHCTBUS C

KOMIIJICKCHBIMHU YU CJIaMH

KomOunnpoBanHoe 3aHsTHE

CamocrositenpHas pabora

Tema 5.2
IIpumenenune
KOMIUIEKCHBIX YHCEI

ConeprkaHue yueOHOTO MaTepuraa

Brimonnenue pacueToB C€ IIOMOIIBRO
KOMIIJICKCHBIX YHUCCII. HpI/IMepH
HUCIIOJIB30BaHNA KOMIIJICKCHBIX YHCECI

[IpakTHueckoe 3aHsATHE

CamocrositensHas padoTta

Paznen 6. IlpousBoaHas
byHkumu, ee
NpuMeHeHue

Tema 6.1

Iloustne MIPOU3BOJAHOM.
@opMynsl ¥ IpaBUiIA
Qg epeHIpOBaHUS

Coaep:xaHue y4eOHOro MaTepuaJia

Onpenenenue YUCJIOBOM
IIOCJIENOBATENLHOCTH M CIOCOOBI €€
3aaHusl. CBolicTBa YUCIIOBBIX
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nocneaoBareybHocTed.  OmnpeneneHue

npezaena MOCJIeI0BATEILHOCTH.
Brruucnenune MpeesoB
MOCJIE0BATEIbHOCTEM. [Ipenen

¢ynkuun Ha OeckoneuHoctu. Ilpenen
¢byskmmun B Touke. llpupamenue
aprymenTa. Ilpupamenne ¢GyHKIHH.
3ajaun, NOPUBOASIIME K  IOHATHUIO
MPOU3BOAHOM. Onpenenenne
MPOU3BOHONW. AJNTOPUTM OTBICKaHHUS
MIPOU3BOAHOMN

KomOunupoBanHoe 3aHiTHE

CamocrositenpHas padora

Tema 6.2
[IpousBoaHbie

CYMMBI,

pPa3HOCTH  TPOM3BEICHUS,

ConeprkaHuie yueOHOTO MaTepuraa

DopMyIIbI muddepeHpoBaHus.
[IpaBuna guddepeHunpoBaHus

YacCTHOTO KoMOuHMpoBaHHOE 3aHATHE

Tema 6.3 Conep:xaHue y4eOHOro MaTepuaJia
[TpousBoaHbie OnpeneneHne  CIOKHOW  (PYHKIIHH.
TPUTOHOMETPUUECKHUX [TpounzBoaHas TPUTOHOMETPUYECKUX

byukmmii.  IIpousBoanHas

CJIO)KHOH (yHKIIUH

¢byukmuii.  [Ipow3BogHass  CIOXKHOM
byHKIIUN

KoMOuHMpoBaHHOE 3aHATHE

CamocrositenpHas pabora

Tema 6.4
IMousaTue

(o)

HENPEPHIBHOCTH (YHKIUH.

MeTton HUHTCPBAJIOB

Coneprkanne yueOHOr0o MaTepuana

[lonatue  HempepbpIBHOM  (pyHKIUH.
CBoiicTBa  HENpPEpPHIBHOM  (YHKIUH.
CBsi3p  MEXIy HENpPEpHIBHOCTBIO U
muddepeHpyeMocTbi0o  QyHKIIMH B
TOUYKE. AJITOPUTM PELICHUS HEPABCHCTB
METOJIOM MHTEPBAJIOB

KOM6I/IHI/IpOBaHHOC 3aHATHUC

CamocrostenpHas pabora

Tema 6.5 Coneprkanne yueOHOro MaTepuaa

['eomeTpuyeckuit u | ['eoMeTpu4ecKuii CMBICI MNPOU3BOJHOM

buznueckuit CMBICH | GYHKIMU — YIJIOBOM KO3(DPUIMEHT

MIPOU3BOTHON KacaredpbHOW K Tpaduky (yHKIUU B
TOYKE. YpaBHEHME KacaTellbHOM K
rpaduxy byHKINN. Anroputm
COCTaBJICHUS] YPaBHEHUS KacaTeJIbHOH K
rpaduxy pyHxm y=f(x)
KomOunnpoBanHOE 3aHATHE
CamocrositensHas padoTta

Tema 6.6 Coneprxanue yueOHOTro MaTepuana
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duznyeckuit cMbIci | @u3nyecknii  (MEXaHHUYECKUH) CMBICI

NPOU3BOIHON B | MPOM3BOTHON — MTHOBEHHAs! CKOPOCTH B

npodhecCHOHANBHBIX MOMEHT BpeMeHH t: v =S (t)

3aga4ax [IpakTuyeckoe 3aHsATHE
CamocrositenpHas padora

Tema 6.7 Coaepsxanue yueOHOro MaTepuasa

MOHOTOHHOCTH  (PYHKITHH.
Touku 3KcTpeMyma

Bospactanne u yObiBaHue (GyHKIUH,
COOTBETCTBUE BO3pacTaHUs U yObIBaHUS
(GyHKIMHK 3HAaKY npou3BoAHOM. [ToHsTHE
MPOU3BOJHOM  BBICIIETO  MOpsAKa,
COOTBETCTBUE 3HaKa BTOPOU
MIPOU3BOTHOM BBIITYKJIOCTH
(BOTHYTOCTH) (YHKIIMM Ha OTpE3KE.
3ajaul Ha MaKCUMyM M MHHUMYM.
[loHdATHE acUMOTOTHI, CIOCOOBI MX
orpesieNieHusl. AJTOPUTM HCCIeI0BaHUS
(GYHKIMM U TIOCTPOEHUs ee rpaguka c
MOMOIIIbIO  MPOU3BOAHOH.  J[poOHo-
AuHeHHas pyHKIUA

KomOunnpoBanHoe 3aHsTHE

CamocrositenpHas padoTta

Tema 6.8
HccnenoBanue QyHKIHUA U
MOCTpOCHUE TpadhuKoOB

Coneprxanue yueOHOTo MaTepuana

Hccaenosanue byHKIMHA Ha
MOHOTOHHOCTH M IIOCTPOCHHE IPAPHKOB.

KOM6I/IHI/IpOBaHHOC 3aHATHUC

CamocrostenbHas pabora

Tema 6.9 HaubGompmee u

Coneprxkanne yueOHOro MaTepuaa

HaMMEHBIIIEe 3Ha4eHus | Haxoxaenue HanOOJIBIIETO u

byHKIIN HAaUMEHBIIIETO  3HAYCHUH  (QYHKIIUH,
MOCTpPOeHHE TPahUKOB MHOTOUICHOB C
WCTIOJIb30BaHUEM amrmapara
MaTEeMaTUYECKOTO aHAJIN3a
KoMOuHMpoBaHHOE 3aHATHE
CamocrositenpHas padora

Tema 6.10 IIpodeccuonanbHo-

Haxoxnenne OpPUEHTHPOBAHHOE cojiep:kaHue

ONTUMATFHOTO pPe3yJbTaTa
C TOMOIIBIO MPOU3BOTHOM
B IIPAKTHUECKHX 3a7a9ax

(comep:kaHue MPUKJIATHOTO MOXY.JIs1)

Haumenbiiee 1 HauOomblnee 3HAYCHHE
byHKIIUN

[IpakTrueckoe 3aHsATHE

CamocrositensHas padoTta

Tema 6.11
Pemenne 3aj1a4.
[TpousBonHas ¢pyHKUMH, ee

Coneprxanue yueOHOTro MaTepuana

dopmybt u npaBuiIa
muddepennupoBanus.  HMccnenoBanue
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MIPUMEHEHUE (GYHKIMH ¢ TOMOIIBIO TPOU3BOIHOM.
Haubonbiiee 1 HauMeHbIlIee 3HAYCHUS
byHKIIUN
KonrponsHas padora
CamocrositenpHas padora

Paspnen 7.

MHOrorpaHHUKH M Teja

BpallleHHs

Tema 7.1 Coaep:xaHue y4eOHOro MaTepuaJia

Bepumunsl, pebpa, rpaHu

ITonsTne MHOT'OI'paHHUKA. Ero

MHOTOTpaHHHMKA AJIEMEHTHI: BEPIIUHBI, pedpa, TpaHH.
Huaronans. CedeHue. Brinykiabsie u
HEBBIITYKJIBIE MHOIOIPaHHUKHA
KomOunupoBaHHoe 3aHsATHE
CamocrostenbHas pabora

Tema 7.2 Coneprxanue yueOHOTO MaTepuana

IIpusma, cc¢ | [lonstne npusmel. Ee ocHOBaHuMA U

COCTaBJISIIOILIME, CEUCHHUE.
[Ipamass wu npaBWiIbHAA
MIPU3MBI

OokoBblE TrpaHH. BbicoTa NpPU3MBI.
[lpsmMass ©  HakIOHHas  mpuU3Ma.
[IpaBunbHas npusma. Ee ceuenue

KOM6I/IHI/IpOBaHHOC 3aHATHUC

CamocrositenpHas pabora

Tema 7.3 Coneprkanne yueOHOr0o MaTepuana

[Tapannenenunen, ky0. | [Tapannenenumnen, CBOICTBA

Ceuenue Ky0a, | IpsAMOYTOJILHOTO napajuiesienunena,

napajuiesienunea ky6. Ceuenue Ky0a, mapasieienunena
Komb6unmnpoBanHoe 3anstue
CamocrostenbHas pabora

Tema 7.4 Coneprkanne yueOHOro MaTepuasa

[Tupamupa, ee | [lupamuna u ee nsnementhl. CeueHue

COCTaBJISIIOIIME, CEUCHUE.
[IpaBunbHasgs  mupamupa.
VYceuennas nupamuaa

nupamunael. [lpaBunbHas mUpaMupa.
YcedeHHas nupamua

KoMOuHMpoBaHHOE 3aHATHE

CamocrositenbHas pabora

Tema 7.5 Coneprxkanne yueOHOT0o MaTepuasa

BoxoBas Hu nonHas | [Timomans 00KOBOI u MTOJTHOH

MOBEPXHOCTh IIPU3MBI, | IOBEPXHOCTH MIPU3MBI, TUPAMUIBI

MUPAMHU/IBI KomMb6unmnpoBanHoe 3anstue
CamocrostenpHas pabora

Tema 7.6 Coneprxanue yueOHOTO MaTepurana

Cummerpuss B KyOe,
napajuieseIurese,
npu3Me, THpaMuIe

CuMMeTpusi  OTHOCHUTEIBHO  TOYKH,
npsiMol, miaockoctd. CUMMeETpusi B
KyOe,  mapaienenurnene,  MpU3MeE,
ApaMujie
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KomOunnpoBanHOe 3aHATHE

CamocrosTensHas pa60Ta

Tema 7.7
IIpumepsl cumMmeTpuii B

IIpodeccuonanbHo-
OpPHEHTHPOBAHHOE cojepikaHue

npodeccun (coaep:kaHue MPUKJIATHOIO MOXYJIA)
CummeTpust B NPUPOAE, ApPXUTEKTYpE,
TEXHUKE, B OBITY
[IpakTHueckoe 3aHsATHE
Tema 7.8 Coneprxanue yueOHOTO MaTepurana
IIpaBunbHbBIE [TonsiTHE MPaBUIBLHOTO MHOTOI'PAHHMKA.
MHOT'OTpaHHUKH, ux | CoiicTBa MPaBUIIBLHBIX
CBOIICTBa MHOTOTPAaHHUKOB
[IpakTrueckoe 3aHsTHE
CamocTtosTenbpHas paboTta
Tema 7.9 Conep:xanue y4eOHOro MaTepuaJia
Hunuuap, ero | Hunuanp u ero snementhl. CedeHue

cocrasiptromnue. Ceuenne

HMWIMHIpa (mapauieIbHOEe OCHOBAHUIO U

HATIUHAPA ocu). Pa3zBepTka nunuHIpa
KomOuHupoBaHHOE 3aHATHE
CamocTtosTenbHas paborta

Tema 7.10 IIpodeccuonanbHo-

Konyec, €ro | OpHEHTHPOBAHHOE coepikaHue

cocrasiptromnue. Ceuenne

(coaep:kaHue MPUKJIATHOTO MOXYJIA)

KOHYyca Konyc wu ero »nsnementsl. CeueHue
KOHyca (mapajulelbHO€ OCHOBAHHUIO H
MPOXOsIIee yepes BEPILIUHY ),
KOHHYecKue ceueHus. PazBepTka KoHyca
KoMOuHMpoBaHHOE 3aHATHE
CamocrositenpHas pabora

Tema 7.11 Coneprkanne yueOHOTo MaTepuasa

VY ceueHHsIi KOHYC. | YceueHHblil koHyc. Ero oOpasyromas u

Ceuenue YCEUEHHOro | BeicoTa. CeueHue yCe4eHHOro KOHyca

KOHYcCa KomOunupoBanHoe 3aHsTHE
CamocrositenpHas padora

Tema 7.12 Coneprkanue yueOHOT0O MaTepuasa

[Tap u cdepa, nx ceueHus

[ap u cthepa. B3anmnuoe
pacronioxkeHue cdepsl U TUIOCKOCTH.
Ceuenue mapa, chepsl

KoMOuHMpoBaHHOE 3aHATHE

CamocrositenpHas padora

Tema 7.13

ITonstne 06 00BEMe Tena.
OTHomleHue 00BEMOB
MOOOOHBIX TEN

ConeprkaHue yueOHOTO MaTepuraa

[Tonsatue o6 o0beme Tena. O6beM Kybda
U TPSIMOYTOJIBHOTO Tapasuleienunesaa.
ObveM  mpu3sMbl W OWIHHIpA.
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OtHollteHre O0OBEMOB ITIOMOOHBIX TEII.
['eoMeTpuueckuii CMBICT OMpPEAeTUTENS
3-ro nopsiaka

KomOunupoBanHoe 3aHiTHE

CamocrositenpHas padora

Tema 7.14
O0BEMBI u IUIOIA N
MOBEPXHOCTEH TeJ

Conep:xaHue y4eOHOro MaTepuaJia

O6bemMbl nupamuabl U KoHyca. O0beM
mapa. [Inomaan noBepxHOCTEN TEN

KomOunnpoBaHHOE 3aHATHE

CamocrosTensHas pa60Ta

Tema 7.15
KomOunamu
MHOTOTPAaHHHKOB W  TeI

Copepxanue yueOHOTO MaTepralia

KomOunanmu reoMmeTpuiecKkux Tei

[IpakTrueckoe 3aHsTHE

BpAILICHUS
Tema 7.16 Coneprkanue yueOHOT0O MaTepuasa
I'eomerpuueckue Hcnonv3oBanue KOMOWHAIUI

KOM6I/IH8.I_II/II/I Ha IIPAaKTHUKE

MHOTOTPaHHUKOB W TEJI BPALLCHUS B
IIPAaKTUKO-OPUEHTUPOBAHHBIX 3aa4ax

[IpakTHueckoe 3aHsTHE

CamocrositenpHas padora

Tema 7.17
Pemenne 3aJ1a4.
MHOrorpaHHKd M Tena

ConeprkaHue yueOHOTO MaTepuraa

OO0beMbl ¥ TMIOWAAM TOBEPXHOCTH
MHOTOTPAaHHUKOB ¥ TEJ BpAILCHUS

BpaLCHUS KonrponsHas padora

CamocTosTenpHas padoTta
Pa3nea 8.
ITepBooGpa3nasn
byHkumu, ee
npuMeHeHue
Tema 8.1 Coneprxanue yueOHOTO MaTepuana
IlepBooOpaszHas ¢yHKIUH. | 3aada O BOCCTAHOBJIEHHH  3aKOHA
[TpaBuna HAXOXJCHUS | IBMDKEHUSI TIO W3BECTHOM CKOPOCTH.
MepBOOOPA3HBIX [onsTHE UHTETPUPOBAHMUSL.

O3HakOMJICHHE C TOHATHEM HHTErpana
U niepBoobOpaszHoit ana pynkuuu y=f(x).
Pemenne 3a71a4 Ha CBSI3b
MepBOOOpa3HOH © €€ TMPOU3BOIHOM,
BBIUMCIIEHUE  TIepBOOOpasHOW  Juis
naHHou ¢yHkuu. Tabmmna hopmy s

HaXO0XACHUS epBOOOPA3HBIX.
N3zyuenne npaBmiIa BBIYHCIICHUS
nepBooOpa3Ho

KOM6I/IHI/IpOBaHHOC 3aHATHUC

CamocrostenpHas pabora
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Tema 8.2
[Tmomane KpUBOJIMHEWHOU
Tpaneuuu. dopmyna

Hrrorona — JleiitOaumna

Coneprkanue yueOHOTO MaTepuraa

3ajaud, TPUBOASAIIME K  IOHATHIO
OMpENIEICHHOT0 ~ HWHTerpaja — O
BBIYMCIICHUH IUIOIIAAN KPUBOJUHEUHOMN
Tpamenuu, O TMEePEeMEIICHUH TOYKH.
[lonsTe omnpenenéHHOrO0 MHTErpaa.
['eomeTpuuecknii 1 GU3NIECKUA CMBICIT
omnpeneneHHoro wuHrerpana. Popmyna
Hprotona— JleitOnuia

KOM6I/IHI/IpOBaHHOC 3aHATHUC

Tema 8.3
Heonpenenennsiii u
OIPEIECICHHBIN NUHTETPaIbI

Conep:xanue y4e0HOro MaTepuaJia

Ilonstue HCOIIPCACIICHHOI'O UHTCTpajia

KomOunnpoBanHOe 3aHATHE

Tema 8.4

[Tonsitue 00
OINPECIIEHHOM HHTErpaie
KaK oau
KPUBOJIMHENHON Tpanenun

Coneprxanue yueOHOTo MaTepuana

I'eomerpuueckui CMBICIT
OIIPEJIETICHHOI 0 UHTETpasa

KomOunnpoBanHoe 3aHsATHE

Tema 8.5
OnpeneneHHbli  UHTErpa
B KU3HU

IIpogeccuonanbHo-
OPHEHTHPOBAHHOE coJep:KaHue
(copep:kaHue NPUKJIATHOTO MOAYJIST)

I'eomerpuueckui CMBICIT
omnpeneneHHoro wuHrerpana. Popmyna
Herotona - JleiiOHuma.

Pemenue 3amay Ha  mpUMEHEHHE
MHTErpaja JUTS BBIYMCIICHUS
(U3NIECKUX BETUYMH U TUTOIIAJICH

[IpakTrueckoe 3aHsTHE

Tema 8.6

Pemienue 3a;a4.
[TepBooOpasnas pyHKIUH,
ee NpUMEeHEHUE

Coneprxanue yueOHOTo MaTepuana

IlepBooOpa3znas  ¢ynkmuu. IlpaBumna
HaxOoXJIeHus  mnepBooOpa3Hbix.  Ee
MIpUMEHEHHE

KontponbHas padora

CamocrositensHas padoTta

Pa3nen 9.
Crenenn U KOPHH.
Crenennasi pyHkumst

Tema 9.1
Crenennast (yHKIUS, ee

Coaep:xkanue yueOHOro MaTepuasa

[TonsiTue KOpHS n-OM CTENEHU U3

CBOMICTBA JEUCTBUTENBHOTO  yuchaa. DyHKIMH
y=%X wux caoiicTBa M TpapuKm.
CaolicTBa KOpHA N-0M CTENEHU
KoMOuHMpoBaHHOE 3aHATHE

Tema 9.2 Coneprxkanne yueOHOT0 MaTepuaa

37




[IpeobpazoBanue
BBIPQXEHUI ¢ KOPHIMH n-
OH CTEINECHU

IIpeoOpazoBanue MPPaLMOHAIILHBIX
BBIPAXKECHUU

KoMOuHMpoBaHHOE 3aHATHE

Tema 9.3

Copepxanrie yueOHOTO MaTepralia

CpoiictBa  crenenu ¢ | [Toustue CTETICHU c TIO0BIM
parMoHaIbHBIM U | parMoHaIbHBIM MTOKa3aTeNeM.
NEUCTBUTEILHBIM Crenennble (YHKIIMH, UX CBOWCTBA M
MOKa3aTeNsIMU rpaduxu
KomMb6unmnpoBanHoe 3anstue
CamocrostenbHas pabora
Tema 9.4 Coneprkanne yueOHOro MaTepuaa
Pemenue PaBHOCHIIBHOCTH VppaLOHAIIBHBIX
UPpaLMOHATILHBIX ypaBHEHUW W HEPaBEHCTB. MeTonmbl MX

ypaBHEHHI U HEPaBEHCTB

pemeHus. PemieHue uppanvoHaIbHBIX
YpaBHEHHI U HEPABEHCTB

KomOunupoBanHoe 3aHsTHE

CamocrositenpHas padora

Tema 9.5
Crenenu u KOpHH.
CrenenHas GyHKIUSA

ConeprkaHue yueOHOTO MaTepuraa

Omnpenenenue CTENEHHOW  (YHKITUH.
Hcnonb3zoBanue ee  CBOMCTB  IpU
pELLIECHNH YPaBHEHUI U HEPABEHCTB

KonrponsHas padora

CamocrositenpHas pabora

Pa3nen 10.
IToka3aTenbHast
byHxkums

Tema 10.1
[TokazarenbHas (QyHKIHS,
€€ CBOMCTBA

Conep:xanue y4e0HOIro MaTepuaJa

Crenenp C IIPOU3BOJIbHBIM
JNIEUCTBUTEIILHBIM MOKa3aTeJICM.
OrnpezenieHne oKazaTebHON (PYHKITUH,
ee CBoicTBa W TpaduK. 3HAKOMCTBO C

MIPUMEHEHUEM HOKa3aTeIbHON
¢yHkuuu. Pemenue mokaszaTenbHBIX
ypaBHEHUH (yHKIIMOHATILHO-

rpau4ecKUM METOI0M

KomOununpoBaHnHoOe 3aHsTHE

CamocrositensHas padoTta

Tema 10.2
Pemiene mnokasarenbHBIX
YpaBHEHUI U HEPABEHCTB

ConeprkaHue yueOHOTO MaTepuraa

Pemenne mnoka3aTeNbHBIX YpaBHEHUU
METOJIOM YpaBHMBAHHUS IIOKa3aTeleH,
METOJIOM BBEJCHUS HOBOW IEPEMEHHOM,
(GYHKIIMOHATTBHO-TPaQHIECKUM
MeTrofoM. PemeHne  nokasaTenbHBIX
HEPABCHCTB
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[IpakTrueckoe 3aHsTHE

CamocrosTensHas pa60Ta

Tema 10.3 Coneprxanue yueOHOTO MaTepuana
Cucrembl TOKa3aTeNbHBIX | PemieHne  cucTeM — MOKa3aTeNbHBIX
YPaBHEHHU YPaBHECHUU

KomOunnpoBaHHOE 3aHATHE
Tema 10.4 Coneprxanue yueOHOTro MaTepuana
Pemenue 3a1a4. | PemreHne 1OKa3aTeNbHBIX yPAaBHEHUU

[Toka3zarenbHast QyHKIHS

METOZOM YpaBHMBAHUS IIOKa3aTeled u
METOJZIOM BBEJECHUS HOBOU IEPEMEHHOM.
Pemrenne nokasarenbHbIX HEPABEHCTB

KontponbHas padora

CamocrosTensHas pa60Ta

Paznen 11. Jlorapudmnbl.

Jlorapudpmuueckasn

byHxumus

Tema 11.1 Coaep:xanue yueOHOro MmaTepuasa
Jlorapudpm yucia. | Jlorapupm uucna. JlecATUUHBIH WU
JlecaTnuHsbIi U | HaTypaJbHbIHN Jorapudmbl, YUCIIO €

HaTypaJbHbIN JIorapudMsl,
YHCIIO €

KOM6I/IHI/IpOBaHHOC 3aHATHUC

CamocrostenbHas pabora

Tema 11.2 Coneprxkanne yueOHOro MaTepuaa
CpoiictBa  norapu¢mos. | CBoiictBa  jorapudmoB.  Omnepanus
Omnepanus J0TapupMHUPOBAHHUS.
aorapu(pMUpPOBaHUS KomOuHupoBaHHOE 3aHATHE

Tema 11.3 Coneprxanue yueOHOTO MaTepuana
Jlorapugmuueckas Jlorapupmuueckass QyHKOHA © €€

¢byHKIUS, €e CBOMCTBA

CBOMCTBA

KomOunnpoBanHOe 3aHATHE

CamocrosTensHas pa60Ta

Tema 11.4

Pemenue
JorapuPMUUECKUX
YpPaBHEHUI U HEPABEHCTB

Copepxanne yueOHOTO MaTepralia

ITonsTHe JorapupMUUECKOro
YpaBHEHHUS. Omnepanus
MOTEHIUPOBaHUs.  Tpu  OCHOBHBIX

METOJIa peIIeHUsI JOrapu(PMHUUECKUX
YPaBHEHUM: (yHKIIMOHAITLHO-
rpadu4ecKuid, METOJ TOTCHIMPOBAHMUS,
METOJI BBEJICHHUS HOBOW MEPEMEHHOM.
Jlorapudmuueckue HepaBEHCTBA

KOM6I/IHI/IpOBaHHOC 3aHATHUC

CamocrostenpHas pabora

Tema 11.5
Cucremsl
JToTapu(PMUIECKUX

Coneprkanue yueOHOro MaTepuaa

AnTroput™ peurenust CUCTEMBI
YpaBHEHUH. PaBHOCHUITBHOCTH
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ypaBHEHUU Jorapu(pMHUIECKUX ypaBHEHUH u
HEPaBEHCTB
KoMOuHMpoBaHHOE 3aHATHE

Tema 11.6 IIpodeccuonanbHo-

Jlorapu¢msl B TpupoAe ¥ | OpHEHTHPOBAHHOE coJep:KaHue

TCXHHUKE

(coaep:kaHue MPUKJIATHOIO MOXYJIA)

[Ipumenenue norapudma.
Jlorapudmuueckas crnupalib B IpUPOIE.
Ee maTemaTtnueckue cBoiicTBa

IIpakTrueckoe 3aHsATHE

Tema 11.7 Coneprkanne yueOHOro MaTepuasa
Pemenne 3aga4. | Jlorapupmuueckast ¢pynkuus. Pemenue
Jlorapudmer. MPOCTEHIIHNX JorapupMUUECKUX
Jlorapudmuueckas ypaBHEHUU

byHKIUSA KonTponbhas pabota

Paznen 12. YpaBHenust u

HepaBeHCTBA

Tema 14.1 Coaep:xkanue yueOHOro MaTepuasa
PaBHOCHUITBHOCTH PaBHOCHIIBHOCTB YpaBHEHUU 51

YpPaBHEHUN W HEPABEHCTB.
OO61mure MeTo bl perieHus

HepaBeHCTB. OrnpeneneHus. OCHOBHBIE
TEOPEMBbl PaBHOCWIBHBIX IIEPEX0Jax B
ypaBHEHHSIX U HepaBeHcTBax. OOrmme
METO/Ibl PELICHUs] YPAaBHEHMU: NEpPEXon
OT paBeHCTBa (QYHKIHMHA K PaBEHCTBY
apryMeHTOB I E MOHOTOHHBIX
GyHKUMHA, METOA  pa3loXKEeHUs Ha
MHOJKHTEIHM, METOJ BBEACHHUA HOBOU
IIEPEMEHHOM, (YHKIIMOHAIILHO-
rpaduuecKuit MeTox

KoMOuHMpoBaHHOE 3aHATHE

Tema 14.2 Coneprxkanne yueOHOT0o MaTepuasa

['paduueckuit MeTox | O0mue MeToabl pElIeHUsT HEPAaBEHCTB:

peLeHus YPaBHEHMH, | IepeXoJ OT CpaBHEHHUS 3HAYCHHU

HEPaBEHCTB GyHKUIMH K CpaBHEHHIO 3HAYCHHMH
apryMeHTOB ISt MOHOTOHHBIX
(GyHKIMH, METOA MHTEPBAJIOB,
(YHKIIMOHATBHO-TPAQUUECKUI  METO.I.
I'padpuueckuit METO]{ pelieHus
YpPaBHEHUU U HEPABEHCTB
KomOunnpoBanHOE 3aHATHE

Tema 14.3 Coneprkanue yueOHOT0O MaTepuasa

ypaBHeHI/IH H HCPABCHCTBA
C MOAyJieM

Onpenenenne  Moxayns.  PackpeiTue
Moy 1o onpenenenuto. [Ipocreiimme
ypaBHEHHUSI U HEPABEHCTBA C MOMYJIEM.
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[IpumeHeHne paBHOCWIIBHBIX MEPEXO0B
B OIpENeNCHHBIX TUMAX YypaBHEHUU H
HEPaBEHCTB C MOAYJIEM

KOM6I/IHI/IpOBaHHOC 3aHATHUC

Tema 14.4
YpaBHEHMS U HEPABEHCTBA
C mapameTpamu

Copepxanne yueOHOTO MaTepralia

3HaKOMCTBO c apaMeTPOM.
[Ipocreiimme ypaBHEHUSI U HEPABEHCTBA

C IMmapamMeTpom

KomOunnpoBaHHOE 3aHATHE

Tema 14.5 IIpodeccuonanbHo- 6
CocraBiieHHE W peELICHHE | OpUEHTHPOBAHHOE cojepiKaHue
npodeCCHOHATBHBIX 3a/ad | (coAep:KaHHe MPHUKJIATHOTO MOTYJIS)
C MOMOIIBIO YPABHEHHI Pemenue TEKCTOBBIX 3a1a4

po(hecCHOHATEHOTO COCPKAHUS

[IpakTrueckue 3aHATUS
Tema 14.6 Coneprxanue yueOHOTo MaTepuana 4
Pemenue 3aja4. | OOmme MeToAbl pelieHHs ypaBHEHHH.
YpaBHEHUS ¥ HEPABEHCTBA | YpaBHEHUS U HEPABEHCTBA C MOJYJIEM U

C mapamMeTpaMu

[IpakTrueckoe 3aHsTHE

CamocrositensHas padoTta 4
IIpomexyTounas arrecTauus (IK3aMeH) 10

Bcero: 322
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3. YCJOBUSI PEAJM3AIIMA TIPOTPAMMBI YUEBHOH
JAUCHOUIIJIMHBI I11.01 MATEMATHUKA

3.1. MarepuajibHO-TeXHHYECKOe oOecreyeHmne

Peanmuzanust mporpamMMbl  AUCHUIUIMHBL  TpeOyeT HaJIMuMs Y4eOHOro
KaOMHETa MAaTEMAaTHKH.

O6opynoBanue yueOHOTO KaOMHETA:

- IOCAJI0YHBIE MECTA M0 KOJIUYECTBY 00YUAIOIINXCS;

- pabouee MecCTO Iperno/iaBaTers;

- KOMIUIEKT Y4€OHO-HaIJISIHBIX IOCOOMI];

- KOMIUIEKT 3JIEKTPOHHBIX BUIEOMATEPUAIIOB;

- 3aJIaHUA JIJI1 KOHTPOJIBHBIX padoT;

- IpoeCCUOHAIILHO OPUEHTUPOBAHHBIC 33 TaHMUS;

- MaTepuaibl YK3aMeHa.

TexHuyeckue cpecTBa 0OyYeHUs:

- TIEPCOHANBHBI  KOMIBIOTEP C  JUIEH3WOHHBIM  TPOTPAMMHBIM
oOecreueHUEM;

- POEKTOP C FIKPAHOM.

3.2. HNudopmanuonHoe odecriedyeHue 00y4eHuUus
[lepeuenp y4yeOHBIX H3JAHUN, HHTEPHET - PECYPCOB, TOMOJHUTEIHLHOM
JUTEPaTyPBHI.

OcCHOBHbIE HCTOYHUKH:

1. Marematuka y4deOH. mJisi CTYACHTOB YUpexXaAeHUU cpeln. mpod.
obpazoBanus; 1 -e uzganue, barmmakos M. 1.

2. MaremaTtuka. 3aayHuK: y4e0.mocodue uisi CTYACHTOB YUPEKICHUN
cpea.npod.obpazoBanus. /bammakos M.M., 1-e wu3manme, OOmecTBO ¢
OTPAaHWYCHHOW  OTBETCTBEHHOCTHIO  OOpazoBaTEeNbHO-U3NATEIBCKUNA  IICHTP

«AKageMus»

JlonoiHUTEIbHbIE HCTOYHUKU:

I. AnreOpa ¥ Hayama MaTE€MaTUYECKOro aHaiau3a, reomerpus.l10 - 11
kJiacc.bazoBwrii u yriIyo1. YPOBHHU: y4e0. 1515 ob1ieoOpa3oBar.

yupexaennit/ L. A.AnumoB,}O.M.Konsrun, M.B.TkaueBa u np. — 8-e u3a. - M.:
[Ipocsenienue, 2020. — 463 c.

2. Marematuka: anrebpa W Hayalla MaTeMaTHYEeCKOrO aHajIu3a,
reomerpus. ['eomerpus.bazoBeiii u yrimy6mn. ypoBenb. 11-11 wm: yueb. musa
obmeoopazoar.opranuzanuit/ JI.C.Aranacsn, B.®.6yry3os, C.b.Kagomues u ap.
— 8/- u3n. — M.: Ilpocsenienue,2020. — 287 c.
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3. Aurebpa: yrayOieHHBIH Kypc C peHIeHUSIMH U yKazaHusMu : [12+] /
H.J. 3onoTtapesa, FO.A. ITonos, B.B. Ca3oHnoB u np. ; nox pea. M.B. @enorosa. —
6-¢ u3n. (91.). — Mockga : Jlaboparopus 3nanuit, 2021. — 549 ¢. - (BMK MI'Y —
IIKOJIE). — Pexum JIOCTyTa: 10 ITOIITHCKE. — URL:
https://biblioclub.ru/index.php?page=book&i1d=602073 — bubnuorp. B kH. — ISBN
978-5-93208-501-1. — TekcT : 3JIEKTPOHHBI.

4. Maremartuka: cOOpHUK 3amad 1mo 0Oa3zoBomy Kypcy : [16+] / H..
3onorapeBa, FO.A. Tlonos, H.JI. Cemennsera, M.B. ®enotos ; mox pen. M.B.
®depnotoBa. — 2-e u3., MEeKTpoH. — Mocksa : JITabopartopust 3nanuii, 2020. — 243 c.
: wi. — (BMK MI'Y - mkone). — Pexum npocryma: mo moamnucke. — URL:
https://biblioclub.ru/index.php?page=book&i1d=595237— bubauorp. B kH. — ISBN
978-5-00101-706-6. — TekCT : 3EKTPOHHBIH.

3. bynak, Bb.A. T'eomerpus: yriayOGneHHBIA KypCc C PEIICHUSIMH U
ykazanusmu : [12+] / B.A. bynak, H.Jl. 3onorapeBa, M.B. ®denotoB ; mox pen.
M.B. ®enoroBa. — 5-¢ m31., ucnp. u gom. (311.). — Mocksa : JlabopaTopus 3HaAHUH,
2018. - 601 c. : un. — (BMK MI'Y — mikone). — Pexxum noctyna: mo noanucke. —
URL: https://biblioclub.ru/index.php?page=book&id=561676— bubnuorp. B kH. —
ISBN 978-5-00101-596-3. — TeKcCT : AIEKTPOHHBIN.
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1. KOHTPOJIb WU OHLEHKA PE3YJbBTATOB OCBOEHUA
JAUCHOUIIJIMHBI I11.01 MATEMATHUKA

KOHTpOHB N ONCHKAa pPC3yJIbTATOB OCBOCHUA yI{e6H01”4 JAUCTUITIINHBI

OCYHICCTBIIACTCA IIPCIIOAABATCIIEM B IIPOHCCCC TIMPOBCACHUA ITPAKTUUCCKHUX

3aHATHH W J1TaDOpaTOPHBIX padoT,

TECTUPOBAHMUS,

a TaK)KC BBIIIOJIHCHUA

O6y‘-IaIOHII/IMI/IC$I HHAWBUYAJIbHBIX SaHaHI/Iﬁ, IIPOCKTOB, HCCHGHOB&HHﬁ.

Oob6mas/npodeccuonanbHast

Paznen/Tema

THun oeHoYHbIX

KOMIEeTeHIUsI MepOonpHUsITHS

OK 01. Beibupath criocoOsbI P 1, Tema 1.1, 1.2, 1.3 TI-o/c, 1.4, 1.5, | TecrupoBanmue
pelIeHus 3a1a4 1.6 VYceTHBI o1poc
poeCCHOHATBHOM P2, Temsr 2.1, 2.2, 2.3, 2.4, 2.5 TI-0/c, | Maremaruueckuit
ACHTCTIBHOCTH %g, Temsi 3.1, 3.2, 3.3 TT-o/c, 3.4 SHCTant
TpUMCHHTEIIEHO K P 4, Temsi 4.1,4.2, 43, 4.4, 4.5, 4.6, 4.7 | VIHAMBUIYaTbHAT
Pa3IMYHBIM KOHTEKCTaM M-o/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOSsITeNTbHAS

P 5, Temsr 5.1, 5.2 paboTta

P 6, Temnl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, | Ilpencrasncuue

6.7 I1-o/c, 6.8, 6.9, 6.10 I1-o/c, 6.11 pe3yabTaToOB

P 7, Temnr 7.1, 7.2, 7.3, 7.4, 7.5, 7.6,
7.7 II-0/c,7.8,79, 7.10 II-o/c, 7.11,

MPAaKTUYECKUX paboT
3amuTa TBOPUYECKUX

7.12,7.13,7.14,7.15,7.16, 7.17 pabot

P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 3amura

P9, Temb1 9.1,9.2,9.3,9.4,9.5 VIHIMBH Ty AJIbHBIX

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

P 11, Tems 11.1, 11.2, 11.3 I-o/c, | KonTponbnas paGora

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

P12, Temsr 12.1,12.2,12.3,12.4 9K3aMEHAIIMOHHBIX

3aJlaHu i

OK 02. Mcnonn30BaTh P 1, Tema 1.1, 1.2, 1.3 TI-o/c, 1.4, 1.5, | TecrupoBanmue
COBPEMEHHBIE CPENICTBA 1.6 YcTHbI onpoc
MOUCKa, aHaJIu3a U P2, Temsr 2.1, 2.2, 2.3, 2.4, 2.5 TI-o/¢, | Maremaruueckuii
HHTEpTIpETatiy %2 Temst 3.1, 3.2, 3.3 Tl-o/c, 3.4 FHKTATT
HHpopMaLuH, 1 P4 Tembl 41,42, 43,44, 45, 46,47 | ImBHAyambHas
WH(POPMAIIMOHHBIC M-o/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOSITENIbHAS
TEXHOJIOTHH JIJIs PS5, Temsr 5.1, 5.2 pabota
BBITIOJHEHHUS 33714 P 6, Tems! 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, | IlpencraBnenue
npodeccHoHaIbHON 6.7 I1-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 pe3yabTaToOB
JESITENBHOCTH P 7, Temsr 7.1, 7.2, 7.3, 7.4, 7.5, 7.6, | TmpakTHUecKHX pabOT

7.7 II-0/c,7.8,79, 7.10 II-o/c, 7.11,
7.12,7.13,7.14,7.15,7.16,7.17

P8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temrr 9.1,9.2,9.3,9.49.5

3amuTa TBOPUYECKUX
pabor

3amura

VHIUBHTy aJIbHBIX
MPOEKTOB
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P 10, Temsr 10.1, 10.2, 10.3, 10.4

Kontponbnas padota

P 11, Temsr 11.1, 11.2, 11.3 II-o/c, | BrmonHenue

11.4,11.5,11.6 I1-o/c, 11.7 9K3aMEHaIIMOHHBIX

P12, Temr 12.1,12.2,12.3,12.4 3aJlaHui
OK 03. IlmammpoBare u | P 1, Tema 1.1, 1.2, 1.3 II-o/c, 1.4, 1.5, | TecrupoBanmue
peann3oBEIBaTE cobcTBeHHOE | 1.6 Y CTHBIH onpoc
npodeccHoHaTEHOE u 12) 62’ Tempt 2.1, 2.2, 2.3, 2.4, 2.5 TI-0/c, | Maremaruueckuii
HITIHOCTHOE PASBITIE, | p 3 Tempr 3.1,3.2, 3.3 [l-o/c, 3.4 AITAHT
TpEAIPUHUMATCIILCKYIO P 4, Tempi 4.1, 4.2, 43, 4.4, 4.5, 4.6, 4.7 | AHAMBAIYaTbHAsS
JEATEeIIbHOCTh B | TT-o/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOSTEIIbHAS
npodeccuonansHoil  cdepe, | P 5, Temsi 5.1, 5.2 pabora
UCIONb30BaTh 3HaHuss 10 | P 6, Temn! 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, | IIpeacrasnenue
npaBoBoii M (QuHaHCOBOW | 6.7 I1-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 pe3yabTaToB

rpaMOTHOCTH B PA3JIMYHBIX
KN3HCHHBIX CUTyalUusIXx

P 7, Temnr 7.1, 7.2, 7.3, 7.4, 7.5, 7.6,
7.7 II-0/c,7.8,79, 7.10 II-o/c, 7.11,

MIPAKTUYECKHUX paboT
3anmTa TBOPYECKUX

7.12,7.13,7.14,7.15,7.16,7.17 pabor
P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 3amura
P9, Temr1 9.1,9.2,9.3,9.4,9.5 WHAUBUAYAJbHBIX
P 10, Tems 10.1, 10.2, 10.3, 10.4 MPOCKTOB
P 11, Tems 11.1, 11.2, 11.3 II-o/c, | KonTponbnas paGora
11.4,11.5,11.6 I1I-o/c, 11.7 Beimonnenue
P12, Temnr 12.1,12.2,12.3,12.4 OK3aMEHAllMOHHBIX
3aJaHuN
OK 04. Opdextusno | P 1, Tema 1.1, 1.2, 1.3 TI-o/c, 1.4, 1.5, | TecrupoBanmue
B3aMMOICHCTBOBATH u | 1.6 Y CTHBIH onpoc
paboTaTh B KOJJIEKTUBE U 12) 62’ Tempt 2.1, 2.2, 2.3, 2.4, 2.5 TI-0/c, | Maremaruueckuii
HOMAAE P 3, Tewnt 3.1, 3.2, 3.3 Tl-o/c, 3.4 AHICTAIT
P 4, Tewni 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 | VIAMBIAyAIbHAS
M-o/c, 4.8,4.9,4.10, 4.11 caMoCTOATeTbHas
PS5, Temsr 5.1,5.2 paborta
P 6, Temn 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, | Ilpencrasicuune
6.7 I1-o/c, 6.8, 6.9, 6.10 I1-o/c, 6.11 pe3yJIbTaToB

P 7, Temnt 7.1, 7.2, 7.3, 7.4, 7.5, 7.6,
7.7 II-0/c,7.8,79, 7.10 II-o/c, 7.11,
7.12,7.13,7.14,7.15,7.16, 7.17

P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temrr 9.1,9.2,9.3,9.49.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P 11, Temsr 11.1, 11.2, 11.3 Il-o/c,

MPaKTUYECKUX padboT
3anmTa TBOPYECKUX
pabor

3amura
WHIWBUIYATBHBIX
MIPOEKTOB
KonTponbnas padora

11.4,11.5,11.6 I1I-o/c, 11.7 Beimonnenue
P12, Temsr 12.1,12.2,12.3,12.4 9K3aMCHAIMOHHBIX
P 14, Temsl 14.1, 14.2, 14.3, 14.4, 14.5 | 3ananuii
II-o/c, 14.6

OK 0s. Ocymectmsare | P 1, Tema 1.1, 1.2, 1.3 TT-o/c, 1.4, 1.5, | TecrupoBanwue
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YCTHYIO W TUCBMEHHyK | 1.6 VYcTHbI onpoc
KOMMYHHKAITHIO ma | P 2, Temnr 2.1, 2.2, 2.3, 2.4, 2.5 TI-o/c, | MaTtemaTnuyeckuii
roCyAapCTBEHHOM aspike | 20 JUKTAHT
Poccuiickoit ®enepanuu ¢ P'3, Temi 3.1,3.2,3.3 Tl-o/c, 3.4 WNunuBunyansHas
. | P4, Temnr 4.1,4.2,4.3,4.4,45,4.6,4.7

y4eTOM ocoOeHHOCTEH M-o/c, 4.8,4.9,4.10, 4.11 CaMOCTOSITCIIbHAS
COLIMATILHOTO M KYNBTYPHOTO | P 5 Tempi 5.1, 5.2 pabota
KOHTCKCTa P 1, Tema 1.1, 1.2, 1.3 Il-o/c, 1.4, 1.5, Ipencrasnenue

1.6 pe3yiIbpTaToB

P 2, Temsr 2.1, 2.2, 2.3, 2.4, 2.5 TI-o/c, | mpakTH4ecKux paboT

2.6 3amuTa TBOPUECKUX

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

P4, Temnr 4.1,4.2,4.3,4.4,4.5, 4.6,4.7 Jammra

IT-0/c, 4.8,4.9,4.10,4.11

PS5, Temsr 5.1, 5.2 HHINBUNyaJIBHBIX

P 6, Tems 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, | TPOCKIOB

6.7 TI-o/c, 6.8, 6.9, 6.10 TT-o/c, 6.11 Kontponenas pabora

P 7, Temst 7.1, 7.2, 7.3, 7.4, 7.5, 7.6, | BeimonHcHne

7.7 T-0/c,7.8,79, 7.10 Il-o/c, 7.11, | K3aMCHALUOHHRIX

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

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

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

P 10, Temsr 10.1,10.2, 10.3,10.4

P 11, Temsr 11.1, 11.2, 11.3 Il-o/c,

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

P12, Temsr 12.1, 12.2, 12.3,12.4

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P 11, Temsr 11.1, 11.2, 11.3 II-o/c, P

12, Temsr 12.1, 12.2, 12.3
OK 06. [MposiBsate | P 1, Tema 1.1, 1.2, 1.3 II-o/c, 1.4, 1.5, | TectupoBanue
rpaXk1aHCKO- 1.6 YcTHBIM o1npoc
natpuotHyeckyo nosuuuto, | I 0 Temsr 6.1,6.2, 6.3, 6.4, 6.5, 6.6, | Maremaruueckuit
JIEMOHCTPHPOBATH 6.7 I1-o/c, 6.8, 6.9, 6.10 I1-o/c, 6.11 JIAKTAHT
oOcO3HaHHOe moBeacHme Ha | L /> TeMbl 7.1, 12,173,774, 75, 7.6, WHauBuyanbHas
OCHOBE TpaJULMOHHBIX 7.7 1-0/¢,7.8,7.9, 7.10 II-o/c, 7.11, | camocrosTensHas
pOCCHIiCKIX JyXOBHO- 7.12,7.13,7.14,7.15,7.16,7.17 pabota
HPaBCTBeHHbIX weHHocTeil, B | [ > Tembr 8.1,8.2,8.3,8.4, 8.5, 8.6 [IpencraBnenue
TOM  4YHCIE C  Y4eTOM pEe3yNbTaToOB
rapMOHH3AIUN MPAKTUIECKHUX padoT
MEKHAIMOHATbHBIX u 3amuTa TBOPUYECKIX
MEKPEJITUTHO3HBIX pabor
OTHOIIICHHUH, MIPUMEHSITh 3amura
CTaHIapThHI WHIANBUIYATbHBIX
AHTHKOPPYIIIHOHHOTO MIPOEKTOB
MTOBEICHUS. KonTponbhas pabota

Brinonnenue
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9K3aMCHAIIlMOHHBIX

3aIaHUN
OK 07. CopetictoBats | P 1, Tema 1.1, 1.2, 1.3 II-o/c, 1.4, 1.5, | TectupoBanmue
COXPAaHEHUIO  OKPYXKaroIlei 1.6 VYcTHbIi onpoc
Ccpeibl, pecypcocOepeKeHHIO, g 62’ Tempr 2.1, 2.2, 2.3, 2.4, 2.5 TI-0/c, | Maremarnueckuit
MPUMEHATE  SHAHHA 00 | by r sy 30 33 /e, 3.4 AITAHT
M3MCHCHIH KIIMATA, | b 4 Tempr 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 | VBAMBATyabHas
TIPUHIIHAITBI OepexKITMBOTO M-o/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOSITEIIbHAS
NpOU3BOACTBA, APPeKTuBHO | P 5, Temsr 5.1, 5.2 paborta
J€UCTBOBATH B | P6,Temsl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, IIpencrasnenue
Ype3BbIUAHBIX CUTYAIHSIX 6.7 I-o/c, 6.8, 6.9, 6.10 I1-o/c, 6.11 pe3yIbTaToOB

P7, Teme1 7.1,7.2,7.3,74,7.5,7.6,
7.7 I1-0/¢,7.8,7.9, 7.10 IT-o/c, 7.11,
7.12,7.13,7.14,7.15,7.16, 7.17

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

P 10, Temsr 10.1, 10.2, 10.3, 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

MPAaKTUYECKUX paboT
3amura TBOPUYECKUX
pabort

3amura
MHAWBUIYaTbHbBIX
MIPOEKTOB
KonTponbnas pabota
Brimosninenue
9K3aMEHALIMOHHBIX
3aaHuil
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