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1. IMACHOPT PABOYEMN INPOI'PAMMUbI YYEBHOM
JAUCHUIIVIMHBI OYIL.11 MATEMATHKA

1.1. OGnacTb NpUMEHEHHUS MPOrPAMMBbI

PabGouas mporpamma yueOHO# nucturmiuHbl sBisieTcs: dacteio [ITICC3 B
cootBerctBUM ¢ @®OI'OC CIIO 10.02.05 OOecneuenue uHGOPMALMOHHON
0€30M1acCHOCTH aBTOMAaTH3UPOBAHHBIX CUCTEM.

1.2. Mecro yuebHoM nucuumuinHel B cTpykType [HTICC3:
OIl. OGuieo6pazoBartebHas MOATOTOBKA

VII. YueOHble npeaMeThl

VII.11 Maremartuka

1.3. Uenu u 3agaun yueOHOW TUCHUIUIMHBI — TpeOOBaHUS K pe3ysbTaTaM
OCBOCHUS y4eOHON AMCIUILIINHBL

Conepxanue MPOTrpaMMBbI 00111e00pazoBaTeNHHOM JTUACIUTLIIAHBI
«MaTtemaTHKa» HaNpaBlIeHO Ha JOCTHKEHHE pE3ydbTaTOB €€ U3YYCHHUS B
cootrBercTBUU ¢ TpeboBanusamu DPI'OC COO c¢ yuerom mnpodeccuoHanbHOU
HamnpasyieHHocTd @I'OC CIIO.

1.4. KoanuecTBO 4acOB Ha OCBOCHUE AUCIUTLINHBI:
MaxkcumanbHOU yueOHOU Harpy3ku oOydaromierocs 322 4acoB, B TOM UHCJIE:
— oOs3arenpHas ayauTopHas YydeOHas Harpy3ka (Bcero), B TOM YHCIE
npakTUYecKas MoAroToBka - 156 yvaca.

1.5. Ilnanupyemble pe3yJabTAaTbl OCBOCHHMSI 001e00pa3oBaTeIbLHOMI
aucumInHbI B cooTBeTcTBHH ¢ PI'OC CIIO n Ha ocHoBe ®I'OC COO.

Ilnanupyemblie pe3yabTaTbl 00y4eHUs
OO0mme KoMneTeHIUH
Oo0mme JAucuunianHapHbie

OK 01 BeiOupars - TOTOBHOCTH K  TpPYAY,| -BIaJeTh METOJAMH JOKa3aTebCTB,
CIIOCOOBI pELIEHUs]| OCO3HAHUE LIEHHOCTH | aITOPUTMAaMHU PELICHUS 3a/1ay; YMEHUE
3azaq MacTepcTBa, TPYAOTIO0HE; ¢bopmynupoBaTh olnpezeneHus,
npogeccuoHaTbHON - TOTOBHOCTb K AaKTHBHOM| aKCMOMBI U TE€OpPEMBbI, NPUMEHATh HX,
NesTeNbHOCTH JeSATeNbHOCTH IIPOBOJIUTH JI0Ka3aTelbHbIe
MPUMEHUTEIBHO TEXHOJIOTHYECKOI U | pacCyKIeHUs B XOZ€ PELICHUs 3ajay;
K pa3IMYHBIM| COLUAIbHON - yYMeThb ONEpPUpPOBATH MOHATHIMHU:
KOHTEKCTaM HaIPaBJIEHHOCTH, CTENeHb YHCNA, JOrapupM UHUCIa;

CMOCOOHOCTh WHHUIIMHPOBATh,| YMCHHE  BBINOJHATH  BBIYMCIICHUE

IJIAaHUPOBATh Y| 3HaUe€HUM u npeoOpa3oBaHuUs
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CaMOCTOATCIIbHO  BBIIIOJHATH

TAaKYIO ACATCIIbHOCTD,

- HUHTCPECC K Pa3IMIHbIM
chepam  mpodeccruoHaTbHON
JeSATeILHOCTH,

OBnazieHUEe yHHBEPCAITbHBIMH
y4eOHBIMUA TI03HABATEILHBIMU
NEUCTBUSIMU:

a)

JIEUCTBUL:

0a30Bble  JIOTUYECKHE
- CaMOCTOSITENIBHO
¢bopmynupoBaTh u
aKTyaJIM3UpOBaTh MpoOJIEMY,
paccMmarpuBath ee
BCECTOPOHHE;

- yCTaHaBIIMBAaTh
CYLIECTBCHHBIA IPU3HAK WU
OCHOBAaHHUS Il CpaBHEHUS,

KJIacCU(UKALIUN u
00001IEeHMS;

- OTIpECIIATh 1ean
JIEATEILHOCTH, 3a/1aBaTh

napamMeTpbl U KPHUTEpUH WX
TOCTHKCHUS;

- BBIBJIATH 3aKOHOMEPHOCTH
" POTUBOPEUHS B
paccMaTpUBAaEMBbIX SIBICHHSX;
- BHOCUTh KOPPEKTHBHI B
NesITeTbHOCTbD, OLICHUBATh
COOTBETCTBHE  pE3yJIbTAaTOB
[ensM, OICHHWBAaTh  PHUCKH
MOCIIEACTBUH JEATEIEHOCTH;
- pa3BuBaThb  KpEaTHBHOE
MBILIUIEHHE TPU  PEIHICHUU
KU3HEHHBIX Mpo0IeM

0) 6a3oBbIC

HCCIICA0BATCILCKUE
TIEUCTBUS:

- BJIQJICTh HABBIKAMU y4eOHO-
HUCCIIEI0BATENbCKON Hu
MPOEKTHOM JIeSITEIILHOCTH,
HaBBIKAMU paspeuieHus
npobiuem;

- BBISIBJIATH HpI/I‘II/IHHO-
CJIICACTBCHHBIC CBi3HU n

BBIDAXKEHUM  CO  CTENEHIMH U

norapupmamu, npeoOpa3oBaHus
IpoOHO-PAaLMOHATIBHBIX BBIPAYKEHHIA;

- YMCThL OICpHUPOBATH MOHATUAMMU:

panroHaIbHbIE, UppalroHabHBIE,
MoKa3aTesbHbIE, CTETICHHBIE,
sorapuMuIecKue,

TPUTOHOMETPHUYECKUE YpPaBHCHUS W

HEPABEHCTBA, X CUCTEMBI;
- YMETh OIEPUPOBATH MOHATUAMMU:

¢byHkuus, HenpepbiBHasS — (QYHKIHA,
IIPOU3BOIHA, nepBooOpasHas,
ONPEACTCHHBI  HWHTETpaN,  YMETh
HaXOJHUTh IPOU3BO/IHBIC

3IIEMEHTApHBIX (YHKIUH, HCIIONB3YS
CTIPaBOYHBIC MATEPUAIIBI; HCCIIET0BATH
B IPOCTEHIIMX chydasx (yHKIUU Ha
MOHOTOHHOCTb, HaXOJIUTh
HauOOoJIbIINE U HAMMEHBIINE 3HAYCHHS
G yHKIH;
MHOTOWIEHOB €
anmapaTa MaTeMaTHYeCKOrO aHaln3a;
PUMEHATH HPOU3BOTHYIO npu
pELICHNN 3aa4 Ha JIBI)KEHHE; PEeIIaTh
NPaKTUKO-OPUEHTHPOBAHHBIC  33/1a41

CTPOMTH rpaduku

HCIIOJIB30BaHUEM

Ha HAUOOJIBIIINE n HAanMCHBIIINUC

3HA4YEHMUs, Ha IyTH,

CKOPOCTH U YCKOPEHUS;

HaxX0XICHUC

- YMCThL OICpHUPOBATH MOHATUAMMU:
parnoHanbHas byHKIIHS,
nokaszaTtenbHast (YHKIHS, CTeleHHas

byHkms, Jorapudmudeckas QyHKIuS,

TPUTOHOMETPHUYECKHE byHKIMH,
oOpaTHble (YHKIMH; YMEHHUE CTPOUTH
rpaduKu U3Y4YEHHBIX byHKUINH,

UCTOJIb30BaTh TpadUKu NpU U3YUYECHUH
MPOLECCOB M  3aBUCUMOCTEW,
pelieHuu 3a7a4 U3 APYIuX y4eOHBIX
NpeIMETOB M 3aJady U3 peallbHOU

BBIPAKAThH dbopmynamu

npu

JKH3HHU;
3aBUCUMOCTH MEXIY BETMUYNHAMU;

- YMETh pellaTb TEKCTOBBIE 3aJauyu
pa3HbIX TUIMOB (B TOM 4YHCIE Ha
MIPOLICHTBHI, Ha

JO0JIN n qacCTu,

JBUKECHUE, pabory, CTOUMOCTb
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aKTyaJIU3UpOBAThH 3a/1auy,
BBIABUT'aTb FI/IHOTG?)Y cc
peH_IeHI/I}I, HaXOIUTb
apryMEHTHI JIniE:
JI0Ka3aTeJIbCTBa CBOMX
YTBEPKICHUH, 3a71aBaTh
mapamMeTpl M KPUTEPHUH
perieHus;

- aHAJIM3UPOBATH ITOJIYYCHHBIC
B XO0ze
pe3yibTaThl,

peleHust  3amauu
KPUTUYECKH
OLIEHUBATh UX TOCTOBEPHOCTD,
IIPOTHO3MPOBATh U3MEHEHNE B
HOBBIX YCIIOBHSIX;

-- YMEeTh NEPEHOCHUTH 3HAHHSA
B II03HABATEIbHYIO "
IIPaKTUYECKYIO obnactu
KHU3HENEATSITbHOCTH;

- yMeTb  HMHTErpUpOBaTh

3HAHUA n3 paBHBIX
MPEAMETHBIX 00J1acTeH;

- BbIABUTAaTb HOBBIC HICU,

npejyiaraTh ~ OPUTHHAJIBLHBIE
MOAXOBI U PEIICHHUS;

u CIIOCOOHOCTH X
HCITOJIb30BAHHUS B
MMOo3HaBaTEIbLHOMN

COLIMAJIBHOM ITPAKTUKE

TOBapOB M YCIIYT, HAJOTH, 3aJaud W3
o0nacTu ympaBieHHUsS JUYHBIMU H
CeMEeHBIMU (UHAHCAMH); COCTABIIATH
BBIPQXKCHUS, YPaBHECHHsI, HEPABCHCTBA
U HMX CHCTEMbI MO YCJIOBHIO 33JayH,
UCCIIEIOBATh IMOJIyYEHHOE peIlIeHUuEe U
OLICHUBATh MPaBA0NO0I00HOCTh
PE3yNbTaTOB;

- yMETh ONEpPUPOBATH MOHITHSIMH:
cpenHee apu(pMETHUECKOe, MeANaHa,
HauOOJbIIIee U HANMEHBIIIEE 3HAYCHUS,
pa3Max, JUCHepCHs, CTaHIApPTHOE
OTKJIOHEHHE YHCIIOBOr0 Habopa; yMeTh
U3BJIEKATbD, UHTEPIPETUPOBATH
uH(pOpMalLIUIO, TPEACTAaBICHHYIO B
TabauIax, Ha JAuarpammax, rpadukax,
OTPAXAIOILYI0 CBOKCTBA
MPOLIECCOB W SIBIICHUH; TPEICTABISTH

peanbHbIX

MH(OPMALIUIO C TIOMOINBIO TAOIHIl H
Iuarpamm; HCCIEN0BATh
CTAaTUCTHYECKHE JAHHBIC, B TOM YHCIE
c MPUMCHCHHEM rpadUIecKuX
METOJIOB M 3JICKTPOHHBIX CPE/ICTB;

- yMeTb ONEepUpOBATH MOHITUSIMHU:

CIy4yalHBII  ONBIT W  Clly4allHOE
COOBITHE, BEPOSATHOCTh CIIy4aifHOTO
COGBITI/IH; YMCHHC BBIYUCIIATH
BCPOATHOCTDH C HUCITIOJIB30BaAHUEM
rpa@UYecKuX METOJOB; MPHUMEHSIThH

GbopMyIbl CIIOKEHHSI M YMHOXXEHHUS
BEpPOSTHOCTEH, KOMOMHATOPHBIC (PaKThI
u  GopMynbl MpH peHIeHUH 3a]1ady;
OLICHUBATh BEPOSITHOCTH  pealbHbBIX
COOBITHI; 3HAKOMCTBO CO CITYy4alHBIMU
BEJIMYMHAMU;

yMEHUE  I[PUBOJUTH

IIPUMEPBI MIPOSIBIICHUS 3aKOHa
OONBIIMX YHCENl B MPHUPOJIHBIX U
OOIIECTBEHHBIX SIBJICHUSX;

- yMeTb ONEepUpOBATH MOHITUSIMHU:

TOYKA, npsmas, IIJIOCKOCTB,
MIPOCTPAHCTBO,  JABYTPaHHBIA  Yrod,
CKPEILLHUBAOIINECS MpsIMBIE,
napajuieIbHOCTh u
NEePHNEHIUKYISIPHOCTh  TMPSAMBIX U

IIJIOCKOCTEM, YroJl MEXAy IpsIMBIMU,
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Yroja MEXAy MPsIMOM U IJIOCKOCTBIO,
yroiu MEXIY IUIOCKOCTSIMH,
paccTosiHie OT TOYKH JI0 TIOCKOCTH,
paccrosiHue MEXKIY MpsSMBIMH,
paccTosiHHE  MEXKIY  IUIOCKOCTSIMH,
YMEHHUE HCIONB30BaTh TPU PEIICHUH
3aa4 U3ydeHHbIE (aKThl U TEOPEMBI
IUTAHUMETPUHM; YMCHHE  OILICHUBATh
pa3Mepsl  OOBEKTOB  OKPYXKAIOMIETO
MUDA;

- YMCThL OICpHUPOBATH MOHATUAMMU:
MHOTOTpaHHUK, ceueHue
MHOTOTPaHHUKA, KyO,
napajuieNienunesl, Ipu3Ma, MHpaMHa,
durypa W TOBEpXHOCTh BpAIICHHS,
WINHAP, KOHYC, map, cepa, CeueHHs

burypsi BpaIlleHus, IUIOCKOCTH,
Kacaromascss  cdepsl,  IWIMHApA,
KOHYCa, IUIOIAAb  TOBEPXHOCTHU
MUPAMUIBI, MPU3MBIL, KOHYCa,
HUATUHIpA, Tutomanas cdepbl, o0bem
KyOa, MPSIMOYTOJIBHOTO
napauiesienurea, TUPaMUJIbI,

NpHU3MBI, LWIMHIpPA, KOHYyca, IIapa;
YMEHHUE U300pakaTb MHOTOTPAHHUKH H
MMOBEPXHOCTH BpAIICHHS, UX CEYCHHUS
OT pPYKH, C TIOMOIIBIO YEPTEKHBIX
WHCTPYMEHTOB u DIIEKTPOHHBIX
CpPEACTB; YyMEHHE  pacIlo3HaBaTh
CHMMETPHIO B TIPOCTPAHCTBE; YMCHHE
pacro3HaBaTh MIPaBUJIHHBIC
MHOTOTPaHHHKH,

- YMEThb OIEpPHPOBATH TOHATHIMU:
JBIDKEHUE B TPOCTPAHCTBE, MOAOOHbIE
burypsl B IIPOCTPAHCTBE;
UCTOJb30BaTh OTHOIICHHE ILIOMIAACH
MOBEPXHOCTEH U OOBEMOB MOJAOOHBIX
buryp npu pemeHnu 3a1ag;

- YMETh BBIYHCISTH TEOMETPUYECKHE
BEIMYMHBI (JUTMHA, YTOJ, TUIOMIAIb,
o0beM,  IUIOmMAThL  TMOBEPXHOCTH),
UCTIONB3YSl W3y4YeHHBbIE (QOopMysBl U
METO/IbI,

- yMETh ONEpPUPOBATH MOHITHIMH:
MPSMOYTOJIbHASI CHUCTEMa KOOPJUHAT,
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KOOPJAMHATHI TOYKH, BEKTOP,
KOOpPAMHATBl ~ BEKTOpa,  CKaJSPHOE
MIPOU3BE/ICHUE, yroia MEXIY
BEKTOpPaMHU, cymma BEKTOPOB,
MIPOM3BEICHHE BEKTOpa Ha YHCIIO;
HaxOJWUTh C TIOMOIIBIO H3Y4YEHHBIX
dbopMynn  KOOpOWUHATBI  CEPEIUHBI
OTpE3Ka, pPACCTOSHHE MEXIY JBYMs
TOYKAMU;

- yMeThb BBIOMpPATh  TOIXOJISIIHIA
W3y4YEHHBI MeToA Uil  PElICHHs

3aJ1a4u, pacmo3HaBaTh
MaTeMaTU4eCKHe (bhakThI n
MaTeMaTU4eCKHe MOJIENIN B
MIPUPOTHBIX u OOIIECTBEHHBIX

ABJICHUSAX, B HCKYCCTBE, YMEHHE
IIPUBOAUTH IPUMEPBI MATEMATUYECKUX
OTKPBITUA POCCUHCKOM U MHPOBOHI
MaTeMaTUYECKON HAYKH.

- yYMETb ONEPUPOBATH IOHATUIMMU:
ONpEACIICHUE, aKCHMOMa, TEOpeMa,

CIICICTBHE, CBOMCTBO, MPU3HAK,
JI0Ka3aTeNbCTBO, PaBHOCHJIbHBIE
bhopMyITUPOBKH; yMEHUE
dhopmynupoBaTh obpaTtHoe u
MPOTHUBOMOJIOKHOE YTBEPKACHHE,
IIPUBOJIUTH HpHUMEPEI 51

KOHTPIPUMEPBI, HCHOJIb30BaTh METOJ]
MaTeMaTHYECKOU HHAYKLUY,
MIPOBOJIUTH JIOKa3aTelIbHbIE
pacCyXJIeHHsl IIpU pEUIeHUuW 3ajad,
OLICHUBATh JIOTUYECKYIO NTPaBUIBHOCTh
pacCy X IeHHUI;

- yYMEThb ONEPUPOBATH MOHATUSIMHU:
MHOXECTBO, MTOAMHOKECTBO,
omnepalny HaJl MHOXKECTBaAaMH; YMEHHUE
HCII0JIb30BaTh TEOPETUKO-
MHOECTBEHHBIN anmnapar JUTSL
OMMCAaHUsl pealbHBIX IMPOLECCOB U
SIBJICHUN TPU PELICHUH 3a/1ad, B TOM
quclie U3 APYTruX y4eOHbIX MPEIMETOB;
- yYMEThb ONEPUPOBATH MOHATUSIMHU:
rpad, cBA3HBIM rpad, nepeBo, LUK,
rpad Ha TUIOCKOCTH;, YMEHHE 3a1aBaTh
U OMHUCHIBaTH Tpadbl Pa3IMIHBIMH
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croco0amMu; MCIOJIb30BaTh rpadbl mpu
peIICHUH 3a/1aY;

- yMeTh CBOOOJHO ONEPUPOBATH
MOHSATUSIMH: COUCTaHKE, IEPECTAHOBKA,
YHCII0 COUYETaHHUH, 9HCIIO
NEepecTaHoBOK;  OmHOM  HbIoTOHA;
YMEHHE TPHUMEHSATh KOMOWHATOPHBIC
(baKTBl ¥ PACCYXACHUS UISL PEUICHUS
3ajau;

-yMETh  ONEPHUPOBATH  MOHSATHSIMU:
HATYpaJbHOE YHUCIIO, LEIOE YHUCIIO,
OCTaTOK TI0 MOJYJII0, PpaIlMOHAIEHOE
YHCIO0,  HMPPALNMOHAJIBHOE  YHUCIIO,
MHOXKECTBa  HATypaJIbHBIX,  IICIIBIX,
panroHaIBHBIX, JeHCTBUTEITLHBIX
qHCen,; YMEHHUE UCTIOJTb30BaTh
MPU3HAKK JICJTMMOCTH, HAaWMCHbBIIUHA
OOImMi  JIeNuTeNlb ¥ HAMMEHBIICEe
obmiee KkpaTHoe, anroput™ EBkmuma
OpU PEIICHUHW 3ajad; 3HAKOMCTBO C
pa3IMYHBIMU MO3UIIMOHHBIMH
CHCTEMaMH CYHCIICHUS;

- yMeTh CBOOOJHO OIEPUPOBATH
MOHATUSIMU:  CTETIEHb  C  IENbIM
moKaszaTejieM, KOPeHb HaTypaJbHOM
CTCIICHHU, CTENCHb C PAIMOHAIBHBIM
noKa3zareseMm, CTETICHb c
JEACTBUTEIIbHBIM (BEIIECTBEHHBIM)
mokasaresieMm, Jorapugm uuciia, CHHYC,
KOCHHYC W TaHTEHC IPOU3BOJIBHOTO
qHCa;

- yYMEThb OINEpPHpPOBATH TOHATHIMU:
TOXKIECTBO, TOXKIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE,
HEPaBEHCTBO, CHUCTEMa YpaBHCHHUH WU
HEPaBCHCTB, PaBHOCHJIBHOCTh
YpaBHEHHI, HEPABEHCTB U CHCTEM,

panroHaIbHbIE, UppalroHaIbHBIE,
MoKa3aTesbHbIE, CTETICHHBIE,
sorapuMuIecKue,

TPUTOHOMETPHUYECKHUE YpaBHEHHS,

HEPAaBEHCTBA M CHUCTEMBI, YMEHHE
pelmiaTb ypaBHEHUS, HEPAaBEHCTBA U
CUCTEMBl C IIOMOIIBI Pa3IUYHBIX
IIPUEMOB; pewarb ypaBHEHUS,
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HEpaBEHCTBA u CHCTEMBI c
napaMeTpoM; NPUMEHATh YpaBHEHUS,
HEpaBEHCTBA, MX  CUCTEMbI  JUIA
pelIeHUsT MaTeMaTUYeCKHX 3a7ad |
3a7a4 W3 PasIMYHBIX oOJlacTeil HayKu
Y peaJbHOU KU3HU,

-yMETh CBOOOJTHO OTIepUPOBATH
MTOHSATHSMH: rpaduk byHKIHH,
obOpatHast ~ (YHKUMSA,  KOMIO3HMIHUSA
byHKUINH, JUHEWHAs byHKLUS,
KBaJgpaTu4Has (QyHKIUSA, CTerneHHas
GyHKIMS C LeNbIM  IOKas3aTeseM,
TPUTOHOMETPHYECKHE byHKIMH,
oOpaTHbIe TPUTOHOMETPHUYECKHE
byHKINH, HOKa3aTeabHas "
norapudmudeckas (QyHKIIUU; yMEHUE
CTPOMTH rpaduKu GbyHKIUH,
BBINOJIHATH TPeoOpa3oBaHus TpaguKoB
G yHKIH;

YMEHUE  HCHOJb30BaTh  Trpaduku
GYHKIMHA U1 M3y4eHUs] TPOLECCOB U
3aBUCHMOCTEH NPH PEUICHUH 3a/1a4 U3
APYrHX YYeOHBIX TIPeIMETOB H U3
peanbHOI KU3HU; BBIPAXaTh
dopMynaMu  3aBHCHMOCTH  MEXIY
BEJINYMHAMU;

yMEHHE  CBOOOJHO  OIEpPUPOBAThH

MNOHATUSMHU:  YETHOCTh  (PYHKIUH,
IIEPUOAUYHOCTD ¢byHKIUY,
OTrPAaHUYEHHOCTH ¢byHKLHN,

MOHOTOHHOCTh (DYHKIIMH, 3KCTPEMYM
dbyHKIIMM, HaUOOJIbIIIEe M HAMMEHBITIEE
3HaueHUs (QYHKIUH Ha MPOMEXKYTKE;
YMEHUE TIPOBOJMTH  HCCIICOBAaHHE
GyHKIUY;

YMEHUE HCIOJb30BaTh CBOICTBA W
rpadukd  QYHKOUA A0S perieHHs
YpaBHEHM, HEPAaBEHCTB M 3aJad C
napameTpamu; n300paxarhb Ha
KOOPJIMHATHON IUIOCKOCTH MHOXECTBa
pELICHUI ypaBHEHHI, HEPABEHCTB U UX
CHCTEM;

- yMeTh CBOOOJHO  OIEPHPOBATH
MOHATHUSIMHU: MOCJIeI0BATEIbHOCTb,
apupmeTHyecKas nporpeccus,
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reoMeTpHYEecKas nporpeccus,
0ECKOHEUHO yOBIBaro1ast
reOMETPHUECKasi MPOrpeccusi; yMeHHe
3aJaBaTh IMOCIEI0BATEIBLHOCTH, B TOM
9HciIe C TIOMOIIBI0 PEKYypPPEHTHBIX
(opmyu;

- yYMEThb OINEpPHPOBATH TOHATHIMU:
HETPEPBIBHOCTh (DYHKIIUU, aCHMITTOTHI
rpaduka (yHKIMH, TIepBasi U BTOpas
IIPOU3BOIHAS byHKIUY,
TrEOMETPHUUECKUH  H  (DU3HUYECKH
CMBICIT TIPOM3BOAHOM, mepBooOpa3Has,
OTIpENICICHHBI ~ WMHTETPAN, YMCHHE
HaXOJIUTh ACHMITTOTBI rpaduka
byHKINY; yYMEHUE BBIUUCIISATH
MIPOU3BOJIHBIC CYMMBI, TPOU3BEICHMUS,
YaCTHOTO M KOMIO3HMLMHU (PYHKIU,
HaXO/JUTh YpaBHEHHE KacaTeNbHOU K
rpaduky QyHKIUH;

YMEHHUE HCIONIb30BaTh MPOU3BOIHYIO
UL WCCIeNOBaHUS  (DYHKIMHA, JUTS
HaXOXKJICHHUS HAWIYYIIETO PEUICHUS B
MPUKIIAJHBIX, B TOM YUCIIE COIUATBHO-
IKOHOMHYECKUX u buznIecKkux
3aauax, Uit ONpeeIICHHsI CKOPOCTH H
YCKOPEHHUS; HAXOAUTh IUIOWIAIU H
00BEMBI buryp c MOMOIIIbIO
UHTErpajga;  MPUBOAUTH  IPUMEPHI
MaTeMaTHYeCKOT0 MOJEIMPOBAHUS C
IIOMOIIBI0 nuddepeHmaTbHBIX
YpaBHEHUH;

- yYMEThb OINEpPHpPOBATH TOHATHIMU:
KOMIUIEKCHOE YHUCIIO0, COMPSDHKCHHBIC
KOMIUIEKCHBIE ~ YHClla, MOAYJIb H
apryMeHT  KOMIUIGKCHOTO  4YHCIIa,
¢dopma 3amMCH KOMIUIEKCHBIX YHCEI
(reomerpuueckas,
TPUTOHOMETPHYECKAS u
anreOpandeckas); yMETb MPOU3BOIUTH
apupMeTHIECKHE NEHCTBUS c
KOMIUIEKCHBIMU YHCIIAaMH; TIPUBOJIUTH
PUMEPHI UCTIOJIb30BAHUS
KOMIUIEKCHBIX YHUCET;

- yMeTh CBOOOJHO  OIEPHPOBATH
MOHATHUSIMHU: cpenHee
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apu(pMeTHYECKOE, MeauaHa,
HauOoJpIIIee 1 HAUMEHbIIIee 3HAUYCHHUS,
pasmax, JUCIEpCHs, CTaHAapTHOE
OTKJIOHEHHUE JUIsl ONMUCAHUS YHCIOBBIX
JaHHBIX; yMEHHE HCCIIEIOBATh
CTaTUCTUYECKUE JAHHbBIC, B TOM YHUCIIE
C MPUMEHEHUEM rpaduyeckux
METOJIOB U 3JEKTPOHHBIX CPEACTB;
rpaduuecKy MCCIe0BaTh COBMECTHBIC
HAOJIIOACHUST C TOMOIIBIO JUArpamMM
paccenBaHys U JIMHEWHOU PErpeccuy;
- yMeTb HaxOIUThb BEPOSTHOCTU
COOBITHIH C UCIOJIb30BAHUEM
rpad@UyYecKuXx METOJAOB; MPHUMEHSThH
Ui pemeHus  3aaad  popMyIb
CIIOKEHHUS U YMHOXEHUS
BEPOSTHOCTEH,  (OpMyILy  IOJHOM
BEpOSATHOCTH, (opmyny beprymim,
KOMOUHATOpHbIE (akThl U (OPMYIBL;
OLICHUBATh BEPOATHOCTU PEaTbHBIX
COOBITHH; yMEHUE OTIepUPOBATH
MOHATHSMM:  CIy4aifHas  BeJIMYHMHA,
pacnpezeneHue BEPOSATHOCTEH,
MaTeMaTH4ecKoe OKUJaHUe,
JUCTIEpCUsl U CTaHIapTHOE OTKIIOHEHHE
ClyyailHOH  BEIMYUHBI,  (YHKIHUU
pacripenienieHus U IUIOTHOCTH
PaBHOMEpPHOTO,  TOKa3aTelIbHOTO |
HOPMAJILHOTO PacHpeeNCHHI; yMEHHE
UCIOJIb30BaTh CBOMCTBAa H3YYEHHBIX
pacrnpenelnieHuid A peuieHus 3a/aad;
3HAKOMCTBO C TOHSATHSIMH: 3aKOH
0O0JIBIINX YHCEI, METO/IbI BEIOOPOUHBIX
UCCIICIOBAHHI; yMEHUE TNPUBOIUTH
PUMEPHI MIPOSIBJICHUS 3aKOHa
OONBIIMX 4YHCENl B MPHUPOJIHBIX U
OOIIIECTBEHHBIX SIBJICHUSX;

- yMeTh CBOOOJHO OIEPUPOBATH
MOHSTHSIMHU: TOYKa, npsimas,
IJIOCKOCTh, IPOCTPAHCTBO, OTPE3OK,
JIy4, TUIOCKUM yTOJI, IBYTPaHHBIA yroI,
TPEXTPaHHbIA yroJj, MepeceKaromuecs,
napajyieIbHble M CKPEIIMBAIOIIUECS
npsIMbIe, napajieIbHOCTh U
NEPIEHAUKYIAPHOCTh  HPSIMBIX |
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IUIOCKOCTEH, Yroil MEXIy HpSIMbIMH,
Yrojl MEXIy MpsMOH U IUIOCKOCTBIO,
Yroil MEXAYy IJIOCKOCTSAMHU; yMEHHE
UCMOJb30BaTh IPH pELICHUH 3ajad
u3ydeHHbIe  (GaKTBl M TEOPEMBI
IUIAHUMETPUH;, yMEHHE OIICHUBATh
pa3Mepbl OOBEKTOB B OKpY’KAaroOIEeM
MHpE; yMEHHe OIIEpUPOBATH
MOHATUSIMU: MHOTOTPAaHHHK, CEUeHHE
MHOTOT'PaHHUKA, NPaBUIIBHBIH
MHOTOTPaHHHUK, MpHU3Ma, MHpPaMHJA,
¢urypa u TOBEPXHOCTh BpaILICHUS,
OAJIUHAP, KOHyc, map, cdepa,
pa3BepTKa  MOBEPXHOCTH,  CEUCHHS
KOHyca M IIIMHIpPA, NapajuleibHbIe
OCH WM OCHOBAaHMIO, CEYECHHE IIapa,
IUIOCKOCTh,  Kacaromiasics  cdepsl,
WINHApPA, KOHYCa; YMEHHE CTPOUTH
CeueHHe MHOTOTPaHHUKA, M300paxarhb
MHOTOT'PaHHUKH, Gurypsr u
MOBEPXHOCTH BpALICHUS, WX CEUCHUS,
B TOM YHCJIE€ C TIOMOIIBIO SJIEKTPOHHBIX
CPEICTB; YMEHHE NPUMEHSITh CBONCTBA
T€OMETPUUYECKHUX ¢buryp,
CaMOCTOSTEIILHO bopMyIHpOBaTH
ONpeNeNieHus]  M3ydaeMbIx  uryp,
BBIJIBUTaTh THUIOTE3bl O CBOMCTBAX H
NpU3HAKAX TEOMETPHUYECKUX (uryp,
00OCHOBBIBAaTh MJIM ONPOBEPrarh UX;
YMEHHE TPOBOJIUTH KIACCH(UKAIHIO
¢uryp mo pasNUYHBIM TpPU3HAKaM,
BBITIOJHATH HEoOXO0JUMBbIe
JOTIOTHUTEIbHBIE TIOCTPOCHHUS;

- yMeTb CBOOOJHO OIIEPUPOBATH
MOHATUSAMU: TUIOIAAb (PUTYPBI, 00BEM
¢Gurypsl, BeJIMYMHA YIJIA, PACCTOSIHUE
OT TOYKH JI0 IUIOCKOCTH, PACCTOSIHHE
MEXAY TPSIMBIMH, PACCTOSIHHE MEXIy
IUIOCKOCTAMH,  Iulomans  cdepsl,
IUIONIA/(b  TIOBEPXHOCTH IHPaMHUIbI,
NOpU3MBI, KOHYyCa, NHJIMHIpPA, 00BEM
KyOa, IIPSIMOYTOJIBHOTO
napaiesienunea, IUPaMUJIbI,
NOpU3MBI, LWIMHIpPA, KOHyca, IIapa;
yMEHHUe HaXOJIUTh OTHOILICHHE
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00BbEMOB MOAOOHBIX QUTYP;

- yMeTh CBOOOJHO  OIEPHPOBATH
MOHSATHSIMHU: JBUKECHUE,
napajuleNbHbI TIEPEHOC, CHUMMETPHS
Ha IUIOCKOCTH M B IPOCTPAHCTBE,
MMOBOPOT, TMpeoOpa3oBaHUEe MOAOOHS,
moA00HbBIE burypsr; yMEHHUE
pacrmo3HaBaThb paBHbIE U MOJ0OHbBIE
¢burypel, B TOM 4HCIE B NPUPOAE,
UCKYCCTBE,  apXUTEKType; yMEHHE
UCIOJIb30BATh TrEOMETPUUECKUE
OTHOILICHHUS, HAXOJUTh
reoMeTpUYecKre BeNWYHHBl (AJIMHA,
yTOJ1, TUIoMaas, 00beM) MPHU pelIeHUN
3a/a4 U3 JPYrux y4eOHBIX MPEIMETOB
Y U3 PealbHOM KU3HU;

- yMeTh CBOOOJHO  OIEPHPOBATH
MOHATHSIMH: TPSMOYTOJIbHASI CHUCTEMa
KOOpJIWHAT, BEKTOP, KOOPJHHATHI
TOYKH, KOOPAWHATHI BEKTOpa, CymMMa
BEKTOPOB, MPOU3BEJCHHE BEKTOpa Ha
YHCIIO, Ppa3JIOKEHHE BEKTopa IO
0asucy, CKalsipHOE MPOMU3BEICHHE,
BEKTOPHOE MPOU3BENICHUE, YTOI MEXKIY
BEKTOpaMH; yMEHHE HCIIOJIb30BaTh
BEKTOPHBII M KOOPAWHATHBIM METOJ
JUTSL pEIICHUS TEOMETPUYECKHX 33]1a4 U
3ama4 JAPYyrux Yy4eOHBIX TPEIMETOB;
ONEpUPOBATh TOHATHUSIMHU: MAaTpPHIIA
2x2 u 3x3, onpenenuTtesib MaTPHUIIbI,
reOMETPUYECKU I CMBICTT
OTIpeACTTUTENS;

- yMeTb MOJENUPOBAaTH pealbHbIC
CUTyallud Ha S3BIKE MaTEeMaTHUKU;
COCTaBJISTh BBIPAKCHHS, YPaBHECHUS,
HEpPABEHCTBA W HMX CHCTEMBI IIO
YCIIOBUIO 3aJ1a4H, HCCIIeIOBATH
MTOCTPOECHHbIE MOJIETHN c
MCIIOJIb30BaHUEM ammapara airedpsl,
UHTEPIPETUPOBATH MOJTy4EHHBIH
pe3yNbTaT; CTPOUTHh MaTeMaTUYeCKHe
MOJIETIM C TOMOIIBIO T€OMETPUUYECKUX
MOHATHA W BENWYHMH,  pellarh
CBS3aHHBIE C HUMHU MPAKTUYCCKUE
3a/layd; COCTaBISITh BEPOSITHOCTHYIO
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MOJEJIb u UHTEPIPETUPOBATH
IIOJIyYEHHBIM  pe3ylbTar;  pelarhb
IIPUKJIAJHBIE  3aJa4d  CPEACTBAMU

MaTEMaTHYeCKOr0 aHain3a, B TOM
YHCIIe COIHMAIbHO-3KOHOMUYECKOTO H
(hU3UIECKOTO XapaKTepa,

- yMEHHE BBIOWpATh TMOIXOISAIIHNA
METOA Ui pelIeHUus  3aJlayuu;
IIOHUMAaHUEC 3HAYUMOCTH MAaTEMAaTUKU
B U3y4ECHUU [PUPOAHBIX u
OOIIECTBEHHBIX MPOIECCOB U SIBICHUN;
YMEHHE

pacno3HaBaTh  IPOSIBIECHUE

3aKOHOB MaTE€MaTUKU B HCKYCCTBE,

yMEHHE MPUBOIUTH PUMEPHI
MaTeMaTHYeCKHX OTKPBITHH
POCCUICKON u MHPOBOM

MaTeMaTU4eCKOU HayKH

OK 02 Hcnonb3oBaTh
COBpEMEHHBIE CPENICTBA
MOMCKA, aHAIN3a H
MHTEPIPETAIINN
nHpOopManuu, u
MH(pOpMaIMOHHBIE
TEXHOJIOTUH IS
BBIMTOJIHCHUS 32,144
mpodeccrnoHanbHOM
NesITeNbHOCTH

B obnactu LIEHHOCTHU
HAYYHOTO TIO3HAHMS:
-c()OpMHPOBAHHOCTH
MHPOBO33PEHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO
pa3BUTHSA HaYKH "
00I11eCTBEHHOM MPAKTUKH,
OCHOBAaHHOTO Ha  JHajore
KYJIBTYp, CHOCOOCTBYIOIIETO

OCO3HAHHMIO CBOCTO MECTa B
MTOJTUKYJIBTYPHOM MHDE;

- COBEPIIICHCTBOBAHUE
SI3BIKOBOM W YHTATEIILCKOU
KYJIbTYpbI

KaK  cpeicTBa

B3aUMOJICUCTBUS MEXIY
JIIOJABMHU U MIO3HAHUS MUPA;

- OCO3HaAHHE LIEHHOCTH
HAay4YHOU JIESITEIbHOCTH,
TOTOBHOCTB OCYILIECTBIISATH
MPOEKTHYIO u
HCCIIEIOBATENIBCKYIO
JIeITEILHOCTh
WHIUBUYAJIbHO U B TPYIIIIE.
OBnazeHue yHHBEPCAIbHBIMU
y4eOHBIMH TIO3HABATEIHLHBIMH
JIEHCTBUSIMU:

B) pabota c nHpopmaIuei:

- yMETh ONEpPUPOBATH TOHITHSIMH:
byHKIHS,
nokaszaTtenbHast (YHKIHS, CTeleHHas
byHKIMs, Jorapudmudeckas GyHKIuS,

pauroOHaIbHAsS

TPUTOHOMETPHUYECKHUE byHKINH,
oOpaTHble (YHKIMH; YMEHUE CTPOHTH
rpaduku M3y4YEHHBIX byHKIHH,

UCIIOJIb30BaTh TpadUKU NPU U3YUYECHUH

IIPOLIECCOB U 3aBUCUMOCTEH, IIpHU
pelIeHNH 3334 U3 JPYTruX Y4eOHBIX
IIpEeAMETOB M 3aJad W3 PpeaJbHON
KHU3HU; BBIpaXKaTh bopmynamu
3aBHCHUMOCTH MEKy BEINYMHAMH;

- yMETb ONEPUPOBATH HOHITHIMM:
TOKJIECTBO, TOKJIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE,

HEPABEHCTBO, CUCTEMAa YpPaBHEHUH H

HCPAaBCHCTB, PaBHOCHUIIBHOCTDH
YPABHEHUN, HEPABEHCTB U CHUCTEM,
panroHaIbHbIE, UppalroHaIbHBIE,
MoKa3aTesbHbIE, CTETICHHBIE,
norapuMuIecKue,

TPUTOHOMETPHUYECKHUE YpaBHEHHS,
HCPAaBCHCTBA )41 CHUCTCMBI, YMCTb

peuiatb YpaBHCHUS, HCPABCHCTBA U

CUCTCMbI C TIOMOIIBIO  PA3JIUYHBIX

IIPUEMOB; pewarb ypaBHEHUS,

HCPaBCHCTBA n CHCTEMBI C

15




- BIIAJICTh HaBbIKAMH
MOJIydeHusT WHQOpMAINH U3
HMCTOYHHKOB pa3HbIX THIIOB,
CaMOCTOSITEIIbHO

OCYUIIECTBIIATh NOUCK, AaHAJIN3,
CUCTEMATHU3ALUIO u
MHTEpIIpeTalnio nHpopMauu
pa3IMyYHbIX BHAOB U (opMm

MIPE/ICTaBICHHUS;

- co3maBaTh  TEKCTHl B
pa3nuyHbBIX  dopmarax ¢
y4eToM Ha3HAYCHUS
nHpopManuu W TEICBOM
ayJIUTOPHH, BBIOMpAs
ONTUMAJTBHYIO bopmy
MIPEICTaBIICHHS u
BU3YaIH3aIUy;

- OLEHMBATh JOCTOBEPHOCTS,
JETUTUMHOCTh HMH(OpMAIIHH,
€€ COOTBETCTBUE IIPABOBBIM U
MOPAJILHO-3TUYECKUM

HOpMaMm;
- HWCIOJIb30BaTh  CPEICTBA
WH(pOPMaIMOHHBIX u
KOMMYHHMKAI[MOHHBIX
TEXHOJIOTUH B pELICHUU
KOTHUTHBHBIX,
KOMMYHHKATHBHBIX "
OpPraHM3aIlOHHBIX 3aJa4 C
coOIroIeHrEM TpeboBaHMt
SPrOHOMUKH, TEXHUKHU
0e30macHOCTH, TUTHEHBI,
pecypcocOepeKeHus,
MPABOBBIX U ATHUYECKUX HOPM,
HOpPM UH(POPMALIMOHHOM
0e30IMacHOCTH;

- BJIQJICTh HaBBIKaMU
pacrmo3HaBaHHsI M 3alllUTHI
nH(popManuu,
nH(pOPMaITMOHHOMN

0€30I1aCHOCTH JIMYHOCTH

[apaMeTpoM; IPUMEHATh YpaBHEHUS,

HCPaBCHCTBA, ux CHUCTEMbI JJISL
peuicHud MAaTCMAaTUYCCKUX 3aJad U
3aja4 U3 Pa3IUYHBIX O0JIaCTe HayKH
Y peajJbHOU KU3HU,

- yMeTh CBOOOJHO

IIOHATUSAMMU:

OIIEPUPOBATH
JIBU)KCHUE,
napajuieIbHBIA  TIEPEHOC, CHUMMETPHSI
Ha TUIOCKOCTH M B TPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHHE MOJ00uS,
burypsr;
pacno3HaBaTh paBHbIE M IOJOOHBIC

o100HbIE YMETh
¢urypsl, B TOM dYHCIE B TPHPOJE,
UCKYCCTBE,  apXHUTEKType;  yMeTb
UCTIOJIB30BATh reOMETPUIECKHUE
OTHOIICHHUS, HAaXOJIUTh
TeOMETPUYECKUE BEIMYHMHBI (JUIHHA,
yro, TIomaab, 00beM) MPH pEeIICHUH
3aja4 U3 APYruX y4eOHBIX MPEAMETOB

U U3 PEANIbHOMN KU3HU
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OK 03 ITnanupoBats u
peaIn30BBIBATH
COOCTBEHHOE
npogeccuoHaIbHOE U
ITMYHOCTHOE Pa3BUTHE,
MpEAPUHUMATEIBCKYIO
NMesTebHOCTD B
podecCuoOHATBHON
cdepe, UCTIOIB30BaTh
BHaHUSA 110 IPABOBOU U
(buHaHCOBOH
PaMOTHOCTH B
Pa3ITMYHBIX )KU3HEHHBIX
CHUTYaIHIX

B obnactu JTyXOBHO-

HPaBCTBCHHOI'O BOCIIUTAHUA:
-- c(hOpMHUPOBAHHOCTH
HPaBCTBCHHOT'O CO3HaHu4,

OTUYCCKOI'O ITIOBECACHHU,

- CIIOCOOHOCTHL OIIEHUBATH
CUTyalldl0 W TPUHUMATH
OCO3HAHHEIE pelICHNUS,

OPUEHTHUPYSICh HA MOPAJIBHO-
HPABCTBCHHBIE  HOPMBI U
[EHHOCTH;

- OCO3HAHHWE JIMYHOTO BKJIAJa
B IOCTPOEHUE YCTONYMBOIO
Oynywero;

- OTBETCTBCHHOE OTHOIICHHE
K CBOUM POJIUTEISIM U (WJIN)
Apyrum
CO3JIaHUIO CEMBH Ha OCHOBE

YJICHaAM CCMbU,

OCO3HAaHHOI'0 IMPUHATHA

[EHHOCTE CEMEWHOU KHU3HU

B COOTBETCTBUH c
TPaIUITUSIMHA HapoJI0B
Poccun;

OBnaneHue yHHUBEpCATbHBIMU
PETYIATUBHBIMU IEUCTBUIMU:
a) CaMOOpraHu3alys:

- CaMOCTOSITEIILHO
OCYIIECTBISTh
MO3HABATEIHHYIO
NeSITeNIbHOCTb,
poOJIEeMBlI,
dhopmynupoBaTh COOCTBEHHBIC
3aaud B 00Opa3oBaTeIbHOM

BBIABJISATH
CTaBHUTb n

NESTeIbHOCTH U KU3HEHHBIX
CUTYaLUsAX;

- CAaMOCTOATEJIBHO COCTaBJIATh
IUTAaH pELIeHHUs MpoOJeMBbl C

y4EeTOM AMEIOIIUX CS
pecypcoB, COOCTBEHHBIX
BO3MOKHOCTEH n
MPEOYTEHHUI;

- JlaBaTh OILIGHKY HOBBIM
CUTYaIUsIM;
CII0COOCTBOBATh
(bopmMHpOBaHHUIO U

- YMCThL OICpHUPOBATH MOHATUAMM:

panroHaIbHbIE, UppalroHalbHbIE,
noKa3aTesbHbIE, CTETICHHBIE,
norapupMHUECcKue,

TPUTOHOMETPHYECKHE YyPAaBHEHHUS |

HEpPaBEHCTBA, NX CHCTEMBI;

- YMETh OIEpHUPOBaTh IOHATHUSIMH:
MHOTOTPaHHUK, CeyeHne
MHOT'OTpaHHUKA, KYyO,
napajiesienunes]l, Ipu3Ma, MUpamuja,
¢urypa u TOBEpPXHOCTh BpAaILICHHUS,

WIMHAP, KOHYC, 1map, cdepa, ceueHHs

buryps BpAIICHHS, TUTOCKOCT,
Kacaromasics  chepsl,  ITWIMHAPA,
KOHYCa, IUIOIAAh  TMOBEPXHOCTH
MTUPaMUJIBI, TIPU3MBI, KOHYCa,

WIMHApA, TUIomanb chepsl, 00beM

KyOa, IPSIMOYTOJIBHOTO
napaiesienunea, IUpPaMUJIbI,
NpU3MBI, LWIMHIpPA, KOHyca, IIapa;

yMeHHe U300pakaTh MHOTOTPAaHHUKU U
MOBEPXHOCTH BpAIICHUS, UX CEUCHMUS

OT pYyKH, C TIOMOIIBIO YEPTEKHBIX

UHCTPYMEHTOB u 3IEKTPOHHBIX
CpPEICTB; YMETb pacrno3HaBaTh
CUMMETPHUIO B IPOCTPAHCTBE; YMETh
pacrno3HaBaTh MIPaBUIIbHBIC
MHOTOTPaHHUKU;

- yYMETb ONEPUPOBATH MOHATUSIMHU:
MPsIMOYTOJIbHAsI CHUCTEMa KOOPJMHAT,

KOOpPJIUHATHI TOYKH, BEKTOD,
KOOpJIMHATBl  BEKTOpa,  CKAaJISIpHOE
MIPOU3BE/ICHNE, yroJu MEXY
BEKTOpaMH, cyMMa BEKTOPOB,
NPOU3BEIACHUE BEKTOpa Ha YHCIIO;

HaXOJUTh C TIOMOINBI0 HM3yYCHHBIX
bopmyn
OTpe3Ka, PpACCTOSIHUE MEXIY JABYMs
TOYKAMH

KOOPAUHATHI CepeaUHbI
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[IPOSIBJICHUIO LHIMPOKOU

SPYAHIIMH B PA3HBIX 00JIACTSIX

3HAHUMH, MOCTOSIHHO
MOBBIIATh CBOH
o0OpazoBaTebHbBIN u

KYJIbTYpHBIH YPOBEHB;
0) CaMOKOHTPOJIb:
UCTIOJIh30BATh IPUEMBI

pednekcun IS OLICHKH
CUTyalllud, BBIOOpa BEPHOTO
peleHus;

- YyMeTb OIICHHUBAaTh PUCKU H
CBOEBPEMEHHO NPUHUMATH
pEIIeHHUs [0 UX CHIKEHUIO;

B) OYMOITMOHATbHBIN
MHTEJUIEKT, peanoiararoIui
c(hOpMHUPOBAHHOCTD:
BHYTPEHHEHN MOTHUBAIUH,
BKJIFOYAKOLIEH CTPEMIIEHHUE K
JTOCTIDKEHHUIO LIEIH U yCIIexy,
ONTUMHU3M, WHUIUATUBHOCTb,
yMEHHE N1eHCTBOBaTh, HUCXOS

U3 CBOMX BO3MOYKHOCTEI;

- OMIIATHM, BKIIOYAOIICH
CIIOCOOHOCTD IMOHUMATh
SMOLIMOHAIILHOE  COCTOSIHUE

JPYTUX, YYUTBIBATH €r0 TPU
OCYIIECTBIICHHN
KOMMYHHKAIUH, CIIOCOOHOCTH
K COYYBCTBHUIO u
COTEPSIKUBAHUIO;
- COIMAJbHBIX
BKJTFOYAIOIIUX

HAaBBIKOB,
CIIOCOOHOCTH
BBICTpaI/IBaTB OTHOLIICHUA C

IPYTUMH JIO/IbMH,
3a00TUTHCA, IPOSIBIIATH
MHTEpeC " pasperiarb
KOH(JIUKTBI

OK 04 3ddexTuBHO
B3aMOJCHCTBOBAThL U
paboTaTh B KOJUICKTUBE
1 KOMaH/Ie

TOTOBHOCTb K CaMOpPa3BUTHUIO,

CaMOCTOATCIIbHOCTHU n
CaMOOIPCACICHUTIO,
-OBJIaJICHHUC HaBbIKaMH

y4e0HO-HUCCIIeI0BATEIbCKOM,
MPOEKTHOM H  COLUMAIIBHOU

JACATCIIBHOCTH,

- yMeTb ONEepUpOBATH MOHITUSIMHU:

CIy4yailHBII  ONBIT W  Clly4allHOE
COOBITHE, BEPOSATHOCTh CIIy4aifHOTO
COGBITI/IH; YMCTb BBIYUCIIATH
BCPOATHOCTDH C HUCITIOJIB30BAHUEM
rpa@UyYecKuX METOJOB; MPHUMEHSIThH

GbopMyIbl CIIOKEHHSI M YMHOXXEHHUS
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OBnazeHue yHHBEPCAIbHBIMU
KOMMYHUKATUBHBIMU
JICUCTBUSIMMU:

0) COBMECTHasl IeITCIbHOCTb:
- MOHMMaTh W UCIOJb30BaTh
MPEUMYIIIECTBA KOMAHIAHON U
WHIMBUIYAIBHOU PaOOTHI;

- MPUHUMATH (S7¢
COBMECTHOM  AEATEIbHOCTH,
OpraHnu30BbIBATH 148

KOOPAMHUPOBATH JIECUCTBUS 110
€€ JIOCTUKEHUIO: COCTaBIATH
JIeHCTBHH,
pacnpeenarb pojid C y4eToM
MHEHUI YYaCTHUKOB
PE3yNbTaThI

I1aH

o0cyxnaTh

COBMECTHOI paboThI;

- KOOPJAWHUPOBATh u

paboty B
peanpHOro,

BBITIOJIHATH
YCIIOBUAX
BUPTYaJIbHOTO u
KOMOWHHMPOBAHHOTO
B3aMMOJEHCTBUS;

- OCYILECTBJIATh MO3UTHUBHOE
CTpaTernyeckoe IMOBEACHHE B

Pa3JINIHBIX CUTyalusx,
MPOABJIATH TBOPYCCTBO u
BOOOpakeHue, OBITh
WHUIIUMATUBHBIM.

OBnazicHHe yHUBEPCATbHBIMU
PETyISTHBHBIMH JICHCTBHSIMMU:
) IPUHATHE Ce0S W JPYTrux
JIIONEN:

- IOpUHMMATh MOTUBBI U
apryMeHTbl JpYruX JIojaen
IIpM  aHAJINW3€ PE3yIbTaTOB
NEeATEIbHOCTH;

- MpHU3HaBaTh CBOE IMPaBO U
MpaBo JAPYrux JIOACH Ha
OIIINOKH;

- pa3BHBaTh CIIOCOOHOCTH
INOHUMATb MHUP C€ HTO3UIHUU

APYyroro 4eaoBeKa

BEPOSTHOCTEH, KOMOMHATOPHBIE (DAKTHI
u  (QopMynbl TpU pEIICHUH 3aj]ad;
OLICHMBATh BEPOSTHOCTU  PpEAJIbHbIX
COOBITHI; 3HAKOMCTBO CO CITYy4alHBIMU
BEIMYMHAMHU;  YMCHHE

IIPUMEPBI IIPOSIBIICHUS
OONBIIMX YHCEl B MPHUPOJIHBIX U

O6H.ICCTB€HHBIX SIBJICHUSAX

IIPUBOJUTH
3aKOHa

- yMeTh CBOOOJHO  OIEPHPOBATH
MOHATUSIMM:  CTENEHb €  LIEJIbIM
[IOKa3aTejeM, KOpPEHb HaTypaJbHOU

CTETIEHH, CTEMEHb C PAIMOHATBHBIM
MMOKa3aTeem,
IEACTBUTEILHBIM (BEIIECTBEHHBIM)
MoKasaresem, Jorapudm ducia, CHHYC,
KOCHHYC ¥ TaHTCHC IPOU3BOJILHOTO

CTCIICHb C

qHca;
- yMeTh CBOOOJHO  OIEPHPOBATH
MOHATHSIMU: rpadux byHKIUY,
obOpatHast ~ (YHKUMSA,  KOMIIO3HMIHUSA
byHKIHH, JTUHEHHas byHKIHS,
KBaZpaTu4Hasi (QYHKIUS, CTEleHHAs
GYHKIMST C  IEIBIM  TI0Ka3aTesieM,
TPUTOHOMETPHUYECKHE byHKIMH,
oOpaTHbIe TPUTOHOMETPHUYECKHE
¢byHK1UY, NOKa3aTeNbHast U
norapupmuyueckas (QyHKIUH;, yMETh
CTPOMTH rpaduKu GbyHKIUH,
BBITOJIHATH NIPe0Opa3oBaHus TpaguKoB
byHKIHIH;

- yMeTb HCHONB30BaTh TIpaduku

GyHKIUR U1 U3y4eHHs] TPOLECCOB U
3aBHCHMOCTEH NpH pelIeHuH 3a7ad U3
APYTrUX Y4eOHBIX TPEIMETOB U U3

peanbHOM KU3HU; BBIpaXaThb
dopMynamMu  3aBUCUMOCTH  MEXIY
BEJINYNHAMU;

- CBOOO/IHO OMEPUPOBAThH TOHSATHIMU:
YeTHOCTh (DYHKIMH, TEPHOAUIHOCTD
(yHKIMH, OTPaHHUYCHHOCTh (DYHKIIHH,
MOHOTOHHOCTh (DYHKIIMH, SKCTPEMyM
¢byHKuMM, HaubosblIee 1 HAaUMEHBIIIEee
3Ha4eHUs (YHKLIUU HAa TPOMEKYTKE;
YMETh

GyHKIUY;

MMpOBOAUTD HUCCICIOBAHUC
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- YMCTh HCIIOJIb30BATh CBOMCTBA M

byHKIUH
ypaBHEHHH, HEpaBEHCTB M 3a1ad C

rpaduKu UIg  peLIeHUs

napameTpamu; M300paxarhb Ha
KOOPJIMHATHON IUIOCKOCTH MHOXECTBa
pELICHUI ypaBHEHH I, HEPABEHCTB U UX

CUCTEM

OK 05 OcyiiecTBasTh
YCTHYIO ¥l TUCHbMEHHYIO
KOMMYHHKAITUIO Ha
rocyaapCTBEHHOM
s13p1Ke Pocchiickoi
Denepanum ¢ y4eToM
0COOCHHOCTEH
COLIMAILHOTO U
KYJTbTYPHOTO
KOHTEKCTa

B
BOCIIUTaHUS:

00JIaCTH  3CTETUYECKOTO

- ACTETHYECKOE OTHOIICHUE K
MUpy,
ObITa, Hay4YHOTO "
TEXHUYECKOTO  TBOpPYECTBA,
criopra, Tpyaa "
OOIIIECTBEHHBIX OTHOIICHHIA;

BKJIO4Yas 9CTCTUKY

- CocOOHOCTh BOCITPUHUMATD
pas3iinuHbIC BUABI HCKYCCTBA,
TpaJuLuU A TBOPYECTBO

CBOCTO U JPYIUX HapoOOB,

OIIYIIATh SMOLMOHAILHOE
BO3/IEHCTBUE UCKYCCTBA;
- yOEXIEHHOCTh B

3HAYNMOCTH I JIMYHOCTH U
oOliecTBa OTEUYECTBEHHOIO H

MHPOBOTO HCKYCCTBA,
STHUYECKUX KYJIbTYPHBIX
TpaauLui Hu HApOJIHOTO
TBOPUYECTBA;

- TOTOBHOCTh K

CaMOBBIP@KEHUIO B Pa3HbIX
BHJIaX UCKYCCTBA, CTPEMIICHUE
MIPOSIBIIATH KauecTBa
TBOPUYECKOMN JTUYHOCTH;

OBnaneHue yHHUBEpCAIbHBIMU

KOMMYHHKATUBHBIMH
JIEHCTBUSIMU

a) obmieHue:

- OCYIIECTBIISTh
KOMMYHHUKAIIMd  BO  BCEX
cdhepax XKU3HH,

- pacmo3HaBaTh
HeBepOabHbIE CpelcTBa
OOIIIEeHMS, IIOHUMATh
3HAUYCHUE COIIMAIIbHBIX
3HAKOB, pacrno3HaBaTh

- YMCThL OICpHUPOBATH MOHATUAMMU:
cpenHee apu(pMETHUECKOe, MeEAMaHa,
HaI/IGOHBLHee 1 HAUMCHBIIICC 3HAUYCHMU A,
pasmax, JUCIEpCHs, CTaHJAapTHOC
Habopa;
YMEHHUE H3BJICKATh, HHTEPIPETUPOBATH
WHPOpPMAIIMIO, TIPEACTaBICHHYIO B

Ta0auIax, Ha JAuarpamMmax, rpadukax,

OTKJIIOHCHHEC YHUCIIOBOI'O

OTPAXAIOLIYI0 CBOKCTBA

mponeccoB u HBHGHHﬁ; MMpEaACTaBJIATh

peanbHbIX

MH(OPMALIUIO C TIOMOINBIO TAOIHIl H
Iuarpamm; HCCIIEN0BATh
CTAaTUCTHUYECKHE JAHHBIC, B TOM YHCIE
c MPUMCHCHHEM rpadUIecKuX
METOJIOB ¥ 3JICKTPOHHBIX CPE/ICTB;

- yMeTb ONEepUpOBATH MOHITUSIMHU:

TOYKa, npsaMas, IIJIOCKOCTB,
IIPOCTPAHCTBO,  ABYIPaHHBIA  Yrol,
CKpELIUBAIOIINEC IIpsIMBIE,
[apajuIeIbHOCTh 51
MEPIEHIUKYISIPHOCTE  IPSAMBIX U

IJIOCKOCTEH, Yroia MEXIy NpsSMbIMH,
Yol MEXIy MPsSMOMl M IUIOCKOCTBIO,
yroiu MEXIy IJIOCKOCTSIMH,
paccTosiHue OT TOYKH JIO0 IJIOCKOCTH,
paccTosiHue MEXIY

PacCTOAHNUC MCIKAY IIIIOCKOCTAMU,

MpsIMBIMH,

- YMETb HCIIOJb30BaTh IPU PELICHUHU
3aja4 U3yueHHbIE (aKThl U TEOPEMBI

IUTAHUMETPUH; YMCHHE  OILICHUBATh
pasMepbl  OOBEKTOB  OKPY)KAIOIIETO
Mupa
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MpCANOCBUIKA KOH(bHHKTHBIX

CUTYyalHil u CMATYATh
KOH(JIUKTBI,
- pa3BEpHYTO M JOTUYHO

Hu3jlaratb CBOIO TOYKY 3pCHUA
C HMCIIOJIb30BAHUEM S3BIKOBBIX

Ha OCHOBE
TPaIULIMOHHBIX
[POCCUICKHX JTYXOBHO-
HPaBCTBEHHBIX
[ICHHOCTEHl, B  TOM
qrcie c YYETOM|
rapMOHU3ALNHI

MCKHAIIMOHATIBHBIX M|
MEXPEITUTHO3HBIX
OTHOIIICHUH,
MPUMEHATh CTaHAAPTH]
AQHTUKOPPYIMIIMOHHOTO
IIOBCACHUA.

JTyXOBHO-HPABCTBEHHBIX
EHHOCTEH HapoJ0B
Poccuiickoi ®denepauuu,
HUCTOPUYECKHUX u
HallMOHAJIbHO-KYJIBTYPHBIX

TpajuLIuM, ¢dbopmupoBanue
CHCTEMBI 3HAYUMBIX

OEHHOCTHO-CMBbICJIIOBBIX

YCTaHOBOK,
aHTUKOPPYILUOHHOIO
MHUPOBO33PEHH,
IIPaBOCO3HAHUS,
9KOJIOTUYECKON KYJIbTYpBI,

CHOCOOHOCTHU CTaBUTH LIEIUA U
CTpOI/ITB KHU3HCHHBIC IIJIaHBI,

B
BOCIIUTAHMSL:

qacTHu TpaXXJIaHCKOI'o

- OCO3HaHHE CBOMX
KOHCTUTYIMOHHBIX TIpaB |
0053aHHOCTEH, yBa)KEHHE
3aKOHA M MIPABOTIOPSIIKA;

- TNPHUHATHE TPAIUIHOHHBIX
HalMOHAIbHBIX,
00I11eY€eI0BEYECKUX
I'YMaHHCTHYECKUX u
JTEMOKPATHYECKHUX [IEHHOCTEIH;
- TOTOBHOCTH IPOTHBOCTOSTH
HJICOJIOTHH IKCTpEMHU3Ma,
HAI[MOHANU3Ma, KceHodoouw,
JTUCKPUMHUHALIUN o
COI[HAJIbHBIM, PEIUTHO3HBIM,

PpaCoOBEBIM, HallMOHAJIbHBIM

CPEICTB

OK 06. IIposBnsATH - OCO3HAHHE OOYYAIOUIUMHCA| - YMETh OIEPUPOBATH MOHITUSIMHU:
rpaXkJaHCKO- poccUCKOn IPAKJIAHCKOM | IPSIMOYIOJIBHAsE CHCTEMa KOOPIUHAT,
aTPUOTHYECKYIO UJEHTUYHOCTH; KOOpJAUHATBI TOYKH, BEKTOD,
O3ULHIO, - LIEJICHAIIPaBJICHHOE | KOOPJMHATBl ~ BEKTOpa,  CKAJIPHOE
IEMOHCTPUPOBATh pa3BHUTHE BHYTPEHHEH | IPOU3BENICHNE, yroiu MEXIY
OCO3HAHHOE IOBEJEHHE| TO3ULMH JINYHOCTH HAa OCHOBE | BEKTOPAMH, cyMma BEKTOPOB,

NPOU3BE/ICHHE BEKTOpa Ha YHCIIO;
HAaxOAUTh C IOMOIIBI H3Y4CHHBIX
bopmyn
OTpe3Ka, pacCTOSHHE MEXIy IBYMs

KOOPAUHATHI CepeauHbI

TOYKaMH;
-YMETh BBIOMpATH MO AXO AN
W3YYECHHBI METOA Uil  pElIeHUs
3aJ1a4u, pacrmo3HaBaTh
MaTeMaTHYECKHUE (bhakThI n
MaTeMaTHYECKHUE MO B
MPUPOIHBIX u OOIIECTBEHHBIX
SIBJICHUSIX, B HMCKYCCTBE; YyMEHHUE

IIPUBOAUTH IPUMEPBI MATEMATUYECKUX
OTKPBITMA POCCUHCKOM U MHPOBOHI
MaTeMaTUYECKON HAYKH.

- yMETb ONEPUPOBATH IOHATHIMM:

CIy4yailHBII  ONBIT W  Cly4allHOE
COOBITHE, BEPOSITHOCTh CIy4ailHOTO
COOBITHS; YMETb BBIUUCIIATH
BCPOATHOCTDH C HUCITIOJIB30BAHUEM
rpadMuecKuXx METOJIOB; HPUMEHSThH

(bopMysIBl CIOKEHUS M YMHOXEHUS
BEPOSTHOCTEH, KOMOMHATOPHBIE (DAKTHI
u GopMynbl TpU peHIeHUH 3aj1ady;
OLICHUBATh BEPOSITHOCTH  peabHbIX
COOBITHI; 3HAKOMCTBO CO CIIYYailHBIMH
BEJIMYMHAMHU;  yYMEHHE  MPUBOAUTH
IIPUMEPBI IIPOSIBJICHUS 3aKOHA
OONBIIMX 4YHCENl B MPHUPOJIHBIX U

OGH.IGCTBGHHBIX SIBJICHUAX
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MIPU3HAKAM;
- TOTOBHOCTH BECTHU
COBMECTHYIO JIEATE€IbHOCTh B
HUHTEpecax IPaKJAHCKOTO
oOmmiecTBa, y4acTBOBaTh B
caMOynpaBJIeHUN B
0011e00pa3oBaTeIbHON
OpraHM3alii ¥ JETCKO-
FOHOILECKUX OpraHu3aIusX;

- YMEHUE B3aUMOJICHCTBOBATH
C COLUATIbHBIMU UHCTUTYTAMHU
B COOTBETCTBUU C  HUX
GYHKIUSAMU ¥ Ha3HAUCHUEM;

- TOTOBHOCTh K T'yMaHUTapHOU
u BOJIOHTEPCKOM
NesITeNIbHOCTH;
MaTPpUOTHYECKOTO
BOCIIUTAHUS:

- c(hOpMHUPOBAHHOCTH
pOCCUICKON I'PaKIaHCKOU
UJCHTUYHOCTH, MaTPUOTHU3MA,
yBaXK€HHsI K CBOEMY Hapony,
YyBCTBa OTBETCTBEHHOCTH
nepen PoauHoi, ropaoctu 3a
CBOM Kpa#, cBowo Ponuny,
CBOM 3BIK U  KYIbTYpY,
MPOIILIOE u HaCTOsIIee
MHOT'OHAIIMOHAJILHOTO Hapoja
Poccuu;

- IIEHHOCTHOE OTHOLICHHE K
roCy/1lapCTBEHHBIM CHMBOJIAM,

HUCTOPUYECKOMY n
MPUPOTHOMY HaCJIeTHIO,
MMaMSITHUKaM, TpagUIUsAM
HapoIOB Poccun,

JOoCTHXKeHusM  Poccunu B
HayKe, WCKYCCTBE, CIIOPTE,
TEXHOJIOTHSX U TPYJIC;

- uaeWHas  yOeXIEHHOCTD,
TOTOBHOCTh K CIIY)KCHUIO H
3aIIuTe OrTeuecTBa,
OTBETCTBEHHOCTH 34  €r0
cyns0y;

OCBOCHHBIE  O0YYarOIIUMHUCS
MEXIMPEIMETHbIE TIOHATUS U
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YHUBEpPCAJIbHBIE yueOHbIe
necTBus (perynsITHBHBIEC,
MO03HABATENbHBIE,
KOMMYHHMKATUBHBIE);

- CIIOCOOHOCTh ux
HCIOJIb30BAHUS B
[T03HABATEIbHOU "
COIIMaIbHON MpaKTHKE,
TOTOBHOCTb K
CaMOCTOSITETLHOMY
TUTAHUPOBAHUIO U
OCYILIECTBIIEHUIO y4eOHO
NeSITeIbHOCTH, OpraHu3aluu
y4eOHOTO COTPYAHHYECTBA C
negarornyeckKuMu
pabOTHUKAMH u

CBEPCTHUKAMH, K y4YacTHIO B
MMOCTPOEHUH UHIWBHIYaJIbHOU
o0Opa3oBaTenbHOI
TPaCKTOPUH;

- OBJIaJICHUE
y4eOHO-UCCIIeI0BATEIbCKOM,
NPOEKTHOM H  COUMAIBHOU
JIEeITECILHOCTU

HaBBIKaMU

OK 07 CopnelicTBOBaTH)
COXPAHECHHUIO
OKpY>Karolle  Cpensbl,
pecypcocOepexeHHIO,
MMPUMEHATHh 3HAaHUS 00
M3MEHEHUU  KJIMMara,
[TPUHIIUITBI
OEPEIKITUBOTO
[IPOU3BOJICTBA,

B HEKTUBHO
NEeiCTBOBATH B
YpE3BBIYANHBIX
CUTYaIUsIX

- HE TpPUHUMAThH JICUCTBUA,
MPUHOCSIIHE Bpen
OKpY>KalolleH cpere;

- yMeTh  MPOTHO3UPOBATH
HeOIaronpusTHHIC
9KOJIOTMYECKUE TOCIEICTBUS
MpearnpUHIMAaeMbIX
JICHCTBHH, MpeoTBpaliaTh
uX;

- pacIIMpuUTh OTIBIT
JEITEIbHOCTU YKOJIOTHUECKON
HaIpPaBJICHHOCTH,

- pa3pabaThiBaTh
perieHust mpooJIeMbl C y4eTOM
aHaymza MMEIOLTUXCSI

MaTCpHralIbHBIX u

IJ1aH

HEMAaTepHUaIbHBIX PECYPCOB;

- OCYLIECTBIIATh
LE€JICHAIIPABJICHHBIN IIOUCK
HEPEHOCca CPEACTB U CrIoco00B

JNIEUCTBUS B

- YMCThL OICpHUPOBATH MOHATUAMMU:

byHKIHS, byHKIHS,
IIPOU3BOIHA, nepBooOpasHas,

HEIpepbIBHAS

ONpENIeJICHHBI ~ MHTErpaj;  yMeTh
HaXOJHTh IPOU3BOIHBIC
AIIEMEHTApHBIX (YHKIUH, HCIIONB3YS
CTIPaBOYHBIC MATEPUAIIBI; HCCIIET0BATH
B NPOCTEHIIMX CiIydasx (QYHKIUH Ha
MOHOTOHHOCTb, HaXOJIUTh
HauOOoJIbIINE U HAMMEHBIINE 3HAYCHHS
G yHKIH;
MHOTOYJIEHOB €

CTPOMTH rpaduxu
W CIT0JIb30BAaHHEM
ammapata MaTeMaTHYeCKOTO aHallu3a;
MIPUMCHSITh TIPOU3BOIHYIO pH
pEIIeHNH 33]a4 Ha JBM)KCHUE; PeliaTh
MIPAKTUKO-OPHCHTUPOBAHHBIC — 3aJlaud
HauOOJIbIINE M

Ha HAanMCHBIIINUC

3HA4YCHUs, HA HaXOXKICHHE IIyTH,
CKOPOCTH U YCKOPEHUS;
- yMETb ONEpPUPOBATH HOHITUIMMU:

JBIKEHUE B MIPOCTPAHCTBE, MOJ00HbBIE
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npodecCHOHATBEHYIO CPEy;
- YMCTb NECPCHOCUTL 3HAHUSA B

MO03HABATENIbHYIO u
IIPaKTUYECKYIO obactu
KU3HEACATEIILHOCTH;

- IIpeJuIaraTb HOBBIE IIPOEKTHI,
OLICHMBATh WJEU C IO3ULHU
HOBU3HBI, OPUIMHAJIBHOCTH,
IIPAaKTUYECKOU 3HAYMMOCTH;

- JlaBaTb OLICHKY HOBBIM
CUTYyaLUsM, BHOCHUTH
KOPPEKTUBBI B JEATEIbHOCTD,
OLICHHUBATH COOTBETCTBHUE
PE3yJIBTAaTOB LIEIIM

burypsl B IIPOCTPAHCTBE;
UCIOJIb30BaTh OTHOIICHHE ILIOMIAACH
MOBEPXHOCTEH U OOBEMOB MOJAOOHBIX
¢buryp npu perieHuu 3aaad;

- YMETh BBIYHCISTH TEOMETPUYECKHE
BEIMYMHBI (JUTMHA, YTOJ, TUIOMIAb,
o0beM,  IUIOmMAThL  MOBEPXHOCTH),
UCTIOJNB3ysl W3Y4YCHHBIE (DOpPMYyIBI H
METObI
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2. CTPYKTYPA U COJAEP)KAHUE YYEFHOM JUCIUILIUHBI

OYIL.11 MATEMATHUKA

2.1. O0bem yueOHOM JUCUMILUIUHBI U BHAbI y4e0HOH padoThl

Bup y4yeOHoii padoThI Ob6beMm
4acoB

MaxkcumanbHasi yueOHasi Harpy3ka (Bcero) 322
Oo6si3aTennbHAs ayIMTOPHAs yuyeOHas Harpy3Ka (Bcero) 312
B TOM YHCIIE:
nabopaTopHbIE pabOTHI (eciiu npedyCmMompeHo) -
MPAKTUYECKHUE 3aHSITHS (eciu npedyCMOmMpPeHo) 156
KOHTPOJIbHBIE PAOOTHI (eciu npedycmompero) -
KypcoBasi paboTa (IpOeKT) (eciu npedycmompero) -
CamocTosiTeJibHass padoTa o0y4yawinerocs (Bcero) -
[TpomexxyTodHast aTTecTarus 10
IIpome:kyTouHas arrecTanus B opme KOHTP.pa0oTa, 3K3aMeH

2.2. TemMaTuyecKuii UIaH U coJePKAHNE TUCHUILTUHBI

Conep:xanue yueOHOro MaTepuasa
(ocHOBHOE 1 MpodecCHOHAIBHO-

HaumeHoBaHue pa3ieioB Oo0bem YpoBeHb
OpPHMEHTHPOBAHHOE), JIA00PATOPHbIE U
U TeM . 4acos OCBOEHHA
NpaKkTHYeCKUe 3aHATHUS, TPUKJIATHOI
MOIYJIb (IPH HAJTHYHUH)
1 2 3 4
Pazgen 1. IloBTOpenme 20
Kypca MAaTeMATHKHU
OCHOBHOM IIKOJIbI
Tema 1.1 Coneprkanne yaeOHOT0O MaTepuaa
Lenb U 3ajauM | bazoBele 3HaHMST U yMEHHS 1O
MaTeMaTUKU IIPY | MaTeMaTUKe B MPO(PECCHOHATHHONH U B
OCBOEHUHU CIIELMAIBHOCTU | MIOBCEAHEBHOU JCSITEILHOCTH. 2
KoMOuHMpoBaHHOE 3aHsATHE
Tema 1.2 Coneprkanne yaeOHOT0O MaTepuaa
Uucna w©  BbelYMCICHUSA. | JleWcTBHS HAJ  IOJOXKHUTCIBHBIMU | 2
Bripaxkenus U | OTpULIATEIIbHBIMU YHCllaMH,
npeoOpa3oBaHMs OOBIKHOBEHHBIMH M JCCSITHYHBIMH 2
IpOOSIMHU.
JleiicTBust co creneHsAMH, (HOPMYJIbI
COKPAIIIEHHOTO YMHOXEHHUSI.
KoMOuHHUpOBaHHOE 3aHATHE
Tewma 1.3. IIpodeccnonanbHo-
['eomeTpus Ha TIUIOCKOCTH | OpMEHTHPOBAHHOE cojepKaHue

(conep:xaHue NPUKJIATHOTO0 MOAYJIA)
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Buas! mutockux ¢uryp u Ux miouias. 2
[IpakTuKO-OpMEHTUPOBAHHBIE 33Ja4l B
Kypce F€OMEeTPHUH Ha IJIOCKOCTH
[IpakTrueckoe 3aHsTHE

Tema 1.4 Coneprkanne yaeOHOT0O MaTepuaa

ITponieHTHBIC BBIYUCIEHUS | [IpoCThie TPOIEHTHI, pa3HbIE CHOCOOBI
uX BblYMcIeHUs. CI0XKHbBIE TIPOLIEHTBI 4
[IpakTrueckoe 3aHsATHE

Tema 1.5 Coneprkanne yaeOHOT0O MaTepuaa

VYpaBHEHMs M HEPABEHCTBA | JIMHeWHbIe,  KBaJapaTHBIE,  JIPOOHO-
JMHEHHbIE YpaBHEHHS U HEPaBEHCTBA 2
[IpakTrueckoe 3aHsATHE

Tema 1.6 CopepxaHue yaeOHOTO MaTepHrala

Cucremsl  ypaBHeHMH U | CIOCOOBI pEIICHHS CHUCTEM JIMHEHHBIX

HEPaBEHCTB ypaBHeHui. [loHsatus: marpuna 2x2 u 6
3x3, ompenenuTensr Marpuilbl. Meton
l"aycca. CucremMbl HEJIMHEHNHBIX
ypaBHeHU. CUCTEMBbI HEPABEHCTB
KombOunupoBanHoe 3aHstue

Tema 1.7 CogepxaHue yaeOHOTO MaTepuala

Bxo1HOM KOHTPOJIb Boruncnenus u npeoOpa3oBaHuUs.
YpaBHeHUsT U HepaBeHCTBa. ['eomerpust 2
HAa TIOCKOCTH
KontponsHas pabora

Paznen 2 Ilpsambie nu 20

IIOCKOCTH B

NPOCTPaHCTBeE

Tema 2.1. Coneprkanne yaeOHOT0O MaTepuaa

OcHOBHBIE nousaTus | [Ipenmer crepeomerpun. OCHOBHBIE

CTEPEOMETPHH. MOHATUS (TOYKA, MpsAMas, IJIOCKOCTh, 2

Pacnionoxenue npsAMBIX M | IpOCTpaHCTBO). (OCHOBHBIE aKCHOMBI

IIJIOCKOCTEN CTEPEOMETPUMU. IIepecekaromuecs,
NapajuleJbHble ¥ CKpPELIMBAIOLINECS
npsmele.  [Ipu3sHak  © CBOMCTBO
CKpeIIMBaOIMUXcs NpsAMbIX. OCHOBHBIE
IPOCTPAHCTBEHHBIE (PUTYPHI.
KoMOuHHUpOBaHHOE 3aHATHE

Tema 2.2. CogepxaHue yaeOHOTO MaTepuala

[TapannensHocTs npsAMbIX, | [lapannenbHbie mpsiMas W TUIOCKOCTb.

npsaMoi  uM 1utockoctH, | Onpenenenue. [Ipusnak. CsoiicTBa (c

IJI0CKOCTEN JI0Ka3aTeIbCTBOM). [TapannensHbie
miockoctd.  Omnpexaenenue. IlpusHak. 6
CgoiicTBa (c JIOKa3aTeIIbCTBOM).
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Terpasap u ero JJIEMEHTBL.
[Tapamienenunen W €ro  3JIEMEHTBHI.
CBolicTBa NMPOTHUBONOJIOKHBIX I'PaHEN U
JuaroHaneu apajuiesIenuneaa.

[Toctpoenue ceuenuii. Pemienue 3amay.

KoMOuHHUpOBaHHOE 3aHATHE

Tema 2.3.
[lepneHqUKYISPHOCTD
MPSIMBIX, NIPSIMOM U
IUIOCKOCTH, INIOCKOCTEM

Copneprkanue yueOHOTO MaTepraa

[lepnienauKynsipHbIC MpsIMBIE.
[TapamiensHbie IpsIMBIE,
NEepPHEHAUKYISIPHBIE K TUIOCKOCTH.
[Ipr3HaKk NMeprneHANKYISIPHOCTH MPSAMOM
u IJIOCKOCTH. JlokazaTenbCTBO.
[lepnenaukymsp u HAaKJIOHHAs.
[lepnenaukynspHbie IIJIOCKOCTH.
[Ipuznax MepHEHIUKYISIPHOCTH
IJIOCKOCTEN. JloKa3aTenbCeTBo.

PaccrosHus B mpocTpaHCcTBE

KoMOuHMpoBaHHOE 3aHsATHE

Tewma 2.4.
Teopema 0 Tpex
MepIeHIUKYIApax

Copneprkanue yueOHOTO MaTepuraa

TeopeMa 0 Tpex NepHEHAUKYIAPAX.
Jloka3zaTtenbecTBO. YTOa MEXIy NpsSMOU
" MJIOCKOCTBIO. Yron MEXIY
IIJIOCKOCTSIMU

KoMOuHHUpOBaHHOE 3aHATHE

Tewma 2.5.

[TapannensHele,
MEPIEHIUKYIIAPHEIE,
CKpCHIMBAIOIIHECS TPAMBIC

IIpodeccnonanbHo-
OPUEHTHPOBAHHOE cojiepKaHue
(coaep:xaHue MPUKJIATHOTO MOIYJISA)

AKCUOMBI CTEPEOMETPUH.
[lepnieHAUKYIIPHOCTD IpsIMOi u
IUIOCKOCTH,  NapajuleIbHOCTh  JIBYX
MPSIMBIX, NEPHEHANKYJIIPHBIX
IIJIOCKOCTH, MEePIEHIUKYISIPHOCTD
IJIOCKOCTEN

[IpakTrueckoe 3aHsATHE

Tema 2.6.

Pewmenune 3anau. IIpsmele u
IIJIOCKOCTH B
IIPOCTPAHCTBE

CogepxaHue yaeOHOTO MaTepHrala

PacnionoxeHue npsiMbIX U IJIOCKOCTEN B
IpocTpaHcTBe. [lepneHIuKynapHOCTh U
NapaJUIEIbHOCTD NPSMBIX U MJIOCKOCTEH.
CxpeluBarommecs npsmbie

KontponbHas padota

Pasznen 3. Koopaunarsl u
BEKTOPbI

18

Tema 3.1

Copneprkanue yueOHOTO MaTepraa
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JlexapToBBl KOOPIHMHATHI B
npocrtpaHcTBe. PaccrosiHue
MEXAYy [JBYMS TOYKaMH.
Koopaunatsl  cepennHsl

JlexapToBbI KOOpAUHATHI B
npoctpanctBe. IIpocreiimme 3agaum B
KoopauHarax.  PaccrosHue — mexny
JIBYMSI TOYKAMH, KOOPJAUHATHI CEPEIUHBI

oTpe3Ka oTpe3Ka
KoMOuHHUpOBaHHOE 3aHATHE
Tema 3.2 Coneprkanne yaeOHOT0O MaTepuaa

BexkTops! B IpOoCTpaHCTBE.
Yrom Mexay BEKTOpaMHu.
CkansipHOE TPOM3BENCHUE
BEKTOPOB

BexkTopsl B npoctpancTBe. CloxeHHE U
BBIYMTAHUE  BEKTOPOB.  YMHOXEHUE
BeKTOpa Ha uucio. KommiaaHapHble
BEeKTOpbl. CKalnspHOE IPOU3BEICHUE
BEKTOpOB. Pa3noxeHue BekTOpa IIO
TPEM  HEKOMIUIAHAPHBIM  BEKTOpaM.
Koopaunatsl ~ BEeKTOpa,  CKaJsIpHOE
IIPOU3BEICHUE BEKTOPOB B
KOOPJAMHATAX, YTOJI MEXIYy BEKTOpamy,
Yroa MEXIYy MpsIMOM M IIJIOCKOCTBIO,
Yroa MeXAy IUIOCKOCTAMH. YpPaBHEHUE
II0CKOCTH. ['eomeTpuyeckuii  CMBICHT
onpeaenuTens 2x2

KoMOuHHUpOBaHHOE 3aHATHE

Tema 3.3
IIpakTuxo-
OPHUEHTUPOBAHHBIE 3aJa4l

IpogeccnonaibHo-
OpPHEHTHPOBAaHHOE coJeprKaHue
(conep:xaHue NPUKJIATHOTO MOAYJIA)

Ha KoopauHaTHOM | KoopauHaTHas miiockocTs. Beruncinenne

IJIOCKOCTH pacCTOSIHUM U TUIOLIAJICH HA MIIOCKOCTH.
KonuuectBeHHbIE pacyeTsl
[IpakTuueckoe 3aHsTHE

Tema 3.4 Copneprxanue yueOHOTO MaTepuana

Pemenne 3a1a4. | JlekapToBsl KOODPJIMHATBI B

KoopauHaTsl 1 BEKTOPEI IIPOCTPAHCTBE. Bekropsl B

npoctpancTBe. ClI0’KeHUE M BBIYUTAHHE
BEKTOPOB. YMHO)XCHHE BEKTOpa Ha
YHCIIO. KoMmmuianapHsle ~ BEKTOpBI.
CkansipHOE TNIPOM3BEACHHE BEKTOPOB.
PasnoxxeHne  BekTopa 1O TpeEM
HEKOMILIAHAPHBIM BEKTOpaM.
IIpocreitmme 3agau B KOOpAMHATAX.
Koopaunatel  BekTOpa,  paccTosHUE

MEXKITY TOYKAMH, KOOPIUHATbI
CepeIMHEI OTpe3Ka, CKaJIIPHOE
IPOM3BEICHUE BEKTOPOB B

KOOpJMHATaxX, yrojl MEeXAYy BEKTOpamH,
yroil MeXay MpsSMOM U IUIOCKOCTBIO,
YTOJ MEXY TIIOCKOCTSIMU

28




KontponsHas pabora

Paznen 4. OcHoBBI 42

TPUTOHOMETPHUH.

Tpuronomerpuuyeckue

byHkuun

Tema 4.1 Cogepxanue yaeOHOTO MaTepuala

Tpuronomerpuueckue Pannannas mepa yria. IloBopoT Touku

(GYHKIMM  [IPOU3BOJIBHOIO | BOKPYT Hayaja KOOpJUHAT. 4

yraa, yucia. Paguannas u | Onpenenenue CUHYCA, KOCHHYCA,

rpagycHas Mepa yria TaHTeHCa M KOTaHT'eHca. 3JHaKU CHHYCA,
KOCHHYCa, TaHI€HCa W KOTaHreHca IIO0
YETBEPTAM. 3aBUCUMOCTh MEXIy
CUHYCOM, KOCHHYCOM, TaHT€HCOM W
KOTaHT'€HCOM OJHOI0 U TOTO XK€ yria
KombOunupoBanHoe 3aHstue

Tema 4.2 Cogepxanue yaeOHOTO MaTepHralia

OcHOBHBIE Tpuronomerpuueckue TOXIECTBaA.

TPUTOHOMETPUUECKHE CuHyC, KOCUHYC, TaHT€HC M KOTaHTE€HC 4

TOXK]IECTBA. yriaoB o U - o. Dopmysl npuBeeHus

®opMyIibl IPUBEICHUS KoMmOuHHpOBaHHOE 3aHSTHE

Tema 4.3 CogepxaHue yaeOHOTO MaTepHrala

Cunyc, kocuHyc, TaHreHc | Cymma u pa3HOCTh cuHycoB. Cymma u

CYMMBI M Pa3HOCTH JBYX | pa3HOCTb KOCHUHYCOB. CHHYC M KOCHHYC

YIJIOB JIBOMHOTO yria. DopMyibl 8

Cunyc u KOCHHYC | mojoBuHHOTO yria. [IpeoOpazoBanus

JOBOWHOrO yria. GopMylibl | CYMMbI TPUTOHOMETPUYCCKHX (DYHKITUH

IIOJIOBUHHOTO yIja B IIPOU3BEACHUE U IIPOU3BEACHUS B
CyMMYy. Beipaxxenue
TPUTOHOMETPUYECKUX (YHKIMNA yepe3
TQHI€HC  IIOJIOBUHHOIO  apr'yMEHTa.
[IpeoOpazoBanms MPOCTEUIIINX
TPUTOHOMETPUUECKUX BBIPAXKEHUN
KoMOuHHUpOBaHHOE 3aHATHE

Tema 4.4 CopepxaHue yaeOHOTO MaTepHrala

@Oynkuuy, HX CBOMCTBA. | OOMacTh OINpEaeNieHUs W MHOXKECTBO

CriocoOsr 3aJaHus | 3HAYCHHI GbyHKIMHA. YérHOCTb, 2

byHKIII HEYETHOCTh, MEPUOJIUYHOCTH (PYHKITUH.
Cnioco6nI 3a1anust GyHKIIHMA
KoMOuHHUpOBaHHOE 3aHATHE

Tema 4.5 CopepxaHue yaeOHOTO MaTepHrala

Tpuronomerpuyeckue OO6nactp ompeneneHus] U MHOXKECTBO

(GbyHKIMU, UX CBOMCTBAa W | 3HAYEHUI TPUTOHOMETPUYECKUX 2

rpaduKu ¢byuknuii.  YE€THOCTh,  HEUETHOCTD,

NEPUOIUIHOCTh  TPUTOHOMETPHUYECKIX
¢byakumii.  CpoiictBa W rpaduku
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GyHKIMH y = cos X, y =sin X, y =tg X, y
=ctg X.

KombOunupoBanHoe 3aHsTue.

Tema 4.6 CogepxaHue yaeOHOTO MaTepualia

[IpeobpazoBanue Cxarne ®  pacTsbkeHne TpaduKoB

rpadgukoB TPUTOHOMETPUICCKUX (QYHKIIAM.

TPUTOHOMETPUUECKHX [Tpeobpa3zoBanue rpauKoB

byHKIMI TPUTOHOMETPUUYECKUX (PYHKIUN
[IpakTrueckoe 3aHsATHE

Tema 4.7 IpogeccnonaibHo-

Onucanue OPUEHTHPOBAHHOE cojiepKaHue

IIPOU3BOACTBEHHBIX (conepskaHue NMPUKJIATHOTO MOTYJIS)

MPOIIECCOB €  MOMOIIBIO
rpadukoB QyHKIHI

Ucnonp3oBanne CBOICTB
TPUTOHOMETPHYECKMX  (YHKIHHA B
npo(hecCHOHANBHBIX 3aa4ax

[IpakTrueckoe 3aHsATHE

Tema 4.8 Coneprkanue yaeOHOT0o MaTepuaa
OOparnbie OO6parHbie TPUTOHOMETPUYECKHUE
TPUTOHOMETPUUYECKHUE dbyakuun. VX cBoiicTBa U rpadguku
byHKIII KoMOuHMpoBanHOe 3aHsTHE

Tema 4.9 CogepxaHue yaeOHOTO MaTepualia
Tpuronomerpudeckue YpaBHeHHE cOs X = a. YpaBHEHHE Sin X

YpPaBHEHUS U HEPABEHCTBA

= a. YpaBHeHHe tg X = a, ctg X = a.

Pemenue TPUTOHOMETPHUYECKHUX
ypaBHEHHUI OCHOBHBIX THUIIOB:
npocTeifimme TPUTOHOMETPHUUECKHE

YpaBHCHUS, CBOAAIINHNCCS K KBAAPATHBIM,

peuiaemeie pasiioKeHuEM Ha
MHOXUTENIH, OAHOPOIHBIE.

IIpocreiimue TPUTOHOMETPUYECKUE
HEPABEHCTBA

KoMOnHHUpOBaHHOE 3aHATHE.

Tema 4.10 Coneprkanue yaeOHOTO MaTepuaa
Cucremsl Cucremsl MPOCTEUILNX
TPUTOHOMETPUUECKUX TPUTOHOMETPUYECKUX YPaBHEHUM
YpaBHEHUI KoMOuHMpoBaHHOE 3aHsATHE

Tema 4.11 Coneprkanne yaeOHOT0O MaTepuaa
Pemienne 3amay. ocHoBHI | [IpeoOpa3oBaHne TPUTOHOMETPHYECKUX
TPUTOHOMETPHUH. BBIPAXKEHUI. Pemenue
Tpuronomerpuueckue TPUTOHOMETPUYECKUX  YpPaBHEHUH U
byHKIIIN HEpPaBEHCTB B  TOM  4YHCIE  C

UCTIOJIb30BAaHUEM CBOMCTB ()yHKIIHIA.

KontponbHas padota
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Paspean S. 8

KomiuiekcHble yncaa

Tema 5.1 Copneprxanue yueOHOTO MaTepuana

KommekcHbie uncna [Toustue KOMILJIEKCHOTO quCIIa.
ConpskeHHblE  KOMIUIEKCHBIE — UHCIIa, 4
MOJyJIb W apryMEHT KOMIIJIEKCHOTO
yucna. dopMa 3amucH KOMILJIEKCHOTO
yucia (reometpuyeckas,
TPUTOHOMETpHUYECKasl, ajredpanydecKas).
Apudmernueckue NEeUCTBUS c
KOMILIEKCHBIMH YHCIIaMU
KoMOuHHUpOBaHHOE 3aHATHE

Tema 5.2 Coneprkanue yaeOHOTo MaTepuaa

[Ipumenenue BoeinonHenue pacyeToB € MOMOILBIO

KOMIUIEKCHBIX YHCEN KOMILJIEKCHBIX YHCell. ITpumepsl 4
MCII0JIb30BaHUsl KOMIUIEKCHBIX UHCEI
[IpakTrueckoe 3aHsATHE

Paznen 6. IlpousBoaHas 36

byHxkuun, ee

NpuMeHeHue

Tema 6.1 Coneprkanne yaeOHOT0O MaTepuaa

Ilonatne  mpowmsBogHOH. | OnpeneneHue YK CIIOBOU

@opMynel M IpaBUiIa | IOCIENOBATEIBHOCTH U CHOCOOBI  ee

g hepeHIMPOBaHUS 3a/I1aHHMS. CaoiicTBa YHUCIOBBIX 2
nocienoBarenbHocTed.  OmnpeneneHue
npenena MOCJIEIOBATEIbHOCTH.
Brruncnenue MpEIEIoB
MIOCJIENOBATEILHOCTEN. [Ipenen
dbyakuun Ha OeckoneuHocTtu. [Ipenen
¢byuknuun B Touke. [lpupamenue
aprymenrta. Ilpupamenue  (yHKIHH.
3amaud, MNPUBOAAIIME K  IOHSATHIO
IIPOU3BOIHOM. Onpenenenue
IIPOU3BOJHON. AJITOPUTM  OTBICKAHHUS
MIPOU3BOAHOMN
KoMOuHHUpOBaHHOE 3aHATHE

Tema 6.2 Coneprkanue yaeOHOTO MaTepuaa

IIponsBonHbIe CyMMBI, | DopMyJTbI Qg epeHIpOBaHNUS. 6

pasHOocTH npousBeneHus, | [IpaBuna quddepeHunpoBanus

4acTHOTO Komb6unupoBanHoe 3ansarue

Tema 6.3 Coneprkanne yaeOHOT0O MaTepuaa

[IpounsBogHbIe OnpeneneHne  CIOKHOH  (PyHKITUH.

TPUTOHOMETPUUECKHX [IpousBonHas TPUTOHOMETPUUECKHUX

¢bynknuit.  [IpousBogHas | pyukimii.  IIpousBomHas — CIIOKHOMN 6

31




CJIOKHOM (DYHKITHH

byHKIIUN

KoMOuHMpoBanHoOe 3aHsTHE

Tema 6.4

IlousTue o
HETIPEPHIBHOCTU (PYHKITUH.
Merton nHTEpBaAIOB

Conepxanue yueOHOTO MaTepuaia

[lonartne  HempepeIBHOM  (QYHKIUH.
CpoiicTBa  HenmpepbIBHOW  (DYHKIIHH.
CBsi3p  MeXIy HENPEPBIBHOCTBIO H
nuddepeHIpyeMoCcThi0  QYHKIIUA B
TOYKE. AJITOPUTM PELICHUS HEPABCHCTB
METOJIOM HHTEPBAJIOB

KoMOuHMpoBaHHOE 3aHsITHE

Tema 6.5 CogepxaHue yaeOHOTO MaTepHrala

I'eomerpuyeckuii u | ['eomerpuueckuil CMBICI IPOU3BOAHOU

buznueckuit CMBICH | GYHKIIUM — YIJIOBOM KO3 PUIIMEHT

MIPOU3BOTHOM KacatelbHOH K rpaduky (QyHKIUHA B
TOYKE. YpaBHEHUE KacaTelbHOM K
rpaduky byHKIIH. Anroput™m
COCTaBJICHUS YpaBHEHUs KacaTeIbHOU K
rpaduxy pyHkun y=f(x)
KombOunupoBanHoe 3aHstue

Tema 6.6 Coneprkanue yaeOHOT0o MaTepuaa

Ouznyeckuit cMbICH | OU3nYecKuil (MEXaHUYECKHil) CMBICI

MPOU3BOAHOMN B | IPOU3BOJAHON — MTHOBEHHAsI CKOPOCThH B

po¢heCCHOHATHHBIX MOMEHT BpemeHHu t: v =S’ (t)

3aavax [IpakTuueckoe 3aHsATHE

Tema 6.7 CogepxaHue yaeOHOTO MaTepHrala

MOHOTOHHOCTh (PYHKITHH.
Touku s3xcTpeMymMa

Bo3pacranue wu yObBaHue (QyHKIUH,
COOTBETCTBUE BO3PACTAaHUS U yOBIBAHUS
GbyHKIMK 3HAKy Tpou3BOAHON. [loHsTHE
NPOM3BOJHONW  BBICIIETO  TOPSJIKA,
COOTBETCTBUE 3HaKa BTOPOU
IPOU3BOIHOM BBIITYKJIOCTH
(BorHyTOCTH) (YHKIIMM Ha OTpE3Ke.
3amaun Ha MaKCUMyM M MHHHUMYM.
[TonsiTue acUMITOTHI, CHOCOOBI UX
orpezeneHus. AITOpUTM HCCIIEIOBAHUS
GYHKIMM W TIOCTPOCHUST ee Tpaduka c
MOMOINBI0  TPOW3BOAHOK.  J[poOHO-
AUHEWHas QYHKIUSA

KoMOuHMpoBaHHOE 3aHATHE

Tema 6.8
UccnenoBanmne GyHKIuin u
MOCTPOCHUE TPaPUKOB

Conepxanue yueOHOTO MaTepuaia

HccnenoBanue byHKIMK Ha
MOHOTOHHOCTb U TIOCTPOEHHUE TPa(UKOB.

KoMOuHHUpOBaHHOE 3aHATHE

Tema 6.9 HauOoseiiee u

Copneprkanue yueOHOTO MaTepuraa
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HavMEHbIIIEee 3HaueHus | Haxoxnenue HauOOJIBIIETO u
byHKIAN HalMEHBIIET0  3HAYCHUH  (DYHKIIHIA, 4
NOCTPOCHHE TPapUKOB MHOTOUJIECHOB C
HCII0JIb30BaHUEM anmnapara
MaTeMaTUYeCKOT0 aHalln3a
KoMOuHHUpOBaHHOE 3aHATHE
Tema 6.10 IIpodeccnonanbHo-
Haxoxnenue OPHEHTHPOBAaHHOE coJeprKaHue
ONITHMAJILHOIO pPE3yibTaTa | (coaep:KaHue MPHKJIAJTHOTO MOLYJIsI) 6
C IOMOLILIO NPOM3BOAHOM | HanMenbiiee u HauOombllee 3HAYCHUE
B IIPAKTUYECKHX 3aJa4ax byHKIIUN
[IpakTrueckoe 3aHsTHE
Tema 6.11 Coneprkanue yaeOHOTO MaTepuasa
Pemenne 3a1a4. | GopMyiisl u IpaBujIa
ITpousBoanas GpyHkuuu, ee | nuddepeHuupopanus. MccnaenoBanue 2
MIPUMEHEHHE (GyHKIMH € TOMOIIBIO TPOU3BOIHOM.
Haubonbiee n HauMeHbIIee 3HAYCHUS
byHKIUHA
Kontponbhas padota
Paznen 7. 48
MHOrorpaHHUKH M Teja
BpAallleHUsl
Tema 7.1 CogepxaHue yaeOHOTO MaTepuala
Bepmunbl, pebpa, rpanu | [Tonsarue MHOTOTpaHHUKA. Ero
MHOTOTpaHHUKa JJIEMEHTBI: BEpIIMHBI, peldpa, TpaHU.
Huaronans. Cevenue. Bpinmykinbsie u 2
HEBBITYKJIbIE MHOTOTPAHHUKHI
KombOunupoBanHoe 3aHstue
Tema 7.2 CogepxaHue yaeOHOTO MaTepHrala
[Tpusma, ee | [lonstue npusmel. Ee ocHoOBaHus u
COCTABJIAIOIIME, CEYCHUE. | OOKOBBIE TpaHWU. BrpicoTa MPU3MBL
IIpsmas w npaBunbHad | [IpsmMas W HaAkJIOHHAs  MPHU3MA. 2
MPU3MBI [IpaBunbHasg npusma. Ee ceuenne
KombOunupoBanHoe 3aHstue
Tema 7.3 Cogepxanue yaeOHOTO MaTepuala
[Tapannenenunen, KyO. | [Tapannenenumnen, CBOICTBA
Ceuenue Ky0a, | IpSIMOYTOJILHOTO napajuienenunesaa,
napajuiesenumnesaa ky0. Ceuenue ky0a, mapasuienenureia 2
KomOunupoBanHoe 3aHstue
Tema 7.4 CogepxaHue yaeOHOTO MaTepualia
[Mupamupa, ee | [lupamuna u ee snementsl. CeueHue
COCTaBJIAIOIIME, CeYEHUE. | mupaMuasl. [IpaBunpHas mmpaMmua.
IIpaBuibHasgs  nupamuga. | YcedeHHas mupamMuaga 2

VYceuennas nupamuaa

KoMOuHHUpOBaHHOE 3aHATHE
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Tema 7.5 Cogepxanue yaeOHOTO MaTepHrala
boxoBas Hu noyHas | [Domann 00KOBOI1 Hu IIOJIHOU
MMOBEPXHOCTH IIPU3MBI, | TOBEPXHOCTU MPU3MBbI, TUPAMUIbI
MUPaAMU/IBI Komb6unupoBanHoe 3ansarue

Tema 7.6 Coneprkanue yaeOHOT0o MaTepuaa
Cummerpus B KyOe, | CUMMeTpUsT ~ OTHOCHUTEIBHO  TOYKH,
napajuieienunese, npsiMoii, minockoctu. Cummerpusi B

IIpU3Me, IUpaMujie

Tema 7.7
[Ipumepsl cummeTpuii B
npodeccun

kyOe,  mapamienenumnene,  MpuU3Me,
nupamMuie

KoMOuHMpoBaHHOE 3aHsITHE
IIpodeccnonanbHo-
OpPMEHTHPOBAHHOE cojiep:kaHue

(conepskaHue MPUKJIATHOTO MOTYJIS)

CummeTpusi B NpHPOJE, APXUTEKTYpE,
TEXHUKE, B OBITY

[IpakTrueckoe 3aHsATHE

Tema 7.8 Coneprkanue yaeOHOT0O MaTepuaa
[IpaBunbpHbIE [loHsiTHE MPAaBUIBHOTO MHOTOI'PAHHUKA.
MHOTOTPAHHHUKH, ux | CBoiicTBa MPaBUIIBHBIX
CBOMCTBa MHOT'OI'PAaHHUKOB

[IpakTrueckoe 3aHsATHE
Tema 7.9 CogepxaHue yaeOHOTO MaTepuala
Hunmuaap, ero | umuaap u ero snemeHtsl. CedyeHue

coctraBistromue. CeueHue
IUAJTUHIPA

muMHApa (TapajuieTbHOe OCHOBAHUIO U
ocH). Pa3zBepTka nummHapa

KoMOuHMpoBaHHOE 3aHsITHE

Tema 7.10

Konyec, ero
coctrapstrompe. CedeHne
KOHYyca

IpogeccnonaibHo-
OPHEHTHPOBAHHOE coJep:KaHue
(conepskaHue NMPUKJIATHOTO MOTYJIS)

Konyc wu ero osnementol. CeueHue
KOHyca (TapasuiebHOE OCHOBAaHUIO H
MIPOXOsIIee yepes BEpIIUHY),
KOHUYecKue ceueHus. Pa3BepTka KoHyca

KoMOuHMpoBaHHOE 3aHsATHE

Tema 7.11 Coneprkanne yaeOHOT0O MaTepuaa

VY ceueHHblIi KOHYC. | YcedueHHbI KoHyC. Ero oOpasyromas u
Ceuenue yCEUEeHHOTo | BeicoTa. CeueHne yCedeHHOro KoHyca
KOHYycCa KoMOuHMpoBaHHOE 3aHATHE

Tema 7.12 Cogepxanue yaeOHOTO MaTepuala

[ap u cdepa, ux ceueHust

[Map U cdepa. B3aumnoe
pacrioyio)keHue cdepsl U IUIOCKOCTH.
Ceuenue mapa, cepbl

KoMOuHHUpOBaHHOE 3aHATHE

Tema 7.13

Conepxanue yueOHOTO MaTepuaia
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[Tonsatue 00 oOBEME Tena.

[Tonsitue 06 oobeme Tena. O6veM Kyda

OTtHo1ieHHe O00BEMOB | I TIPSAMOYTOJBHOIO TapajuIeTenue/1a. 4
MOOOHBIX TET O0bem MPU3MBI u UUJTUHAPA.
OtHomieHne 00BEMOB MOAOOHBIX TeI.
['eomeTpuyeckuii CMBICI ONPENETUTEINS
3-ro mopsiaka
KoMOuHHUpOBaHHOE 3aHATHE
Tema 7.14 CogepxaHue yaeOHOTO MaTepuala
O0bemMbl M IUIOWAMH | OGpembl nupamMuabpl 1 KoHyca. O0beM 2
TIOBEPXHOCTEH Tel mapa. [1nomaau moBepxHoCTEH TE
KoMOuHMpoBaHHOE 3aHsATHE
Tema 7.15 CogepxaHue yaeOHOTO MaTepHrala
KomOunamun KoMOuHamu reoMeTpruaeckux Tei
MHOTOIDAaHHMKOB ¥ Tell | [IpakTHueCKOe 3aHATHE 4
BpallleHUs
Tema 7.16 Coneprkanne yaeOHOTO MaTepuasa
I'eomerpuueckue Hcnonb3oBanue KOMOMHAIIHIA
KOMOHMHAIIMY HAa IPAKTUKE | MHOTOTPAaHHMKOB M TEJ BpAICHUS B
MPAKTUKO-OPHUEHTUPOBAHHBIX 3a/1a4ax 4
[IpakTnueckoe 3aHsTHE
Tema 7.17 Coneprkanne yaeOHOT0O MaTepuasa
Pemenue 3a1a4. | O0beMbl ¥ IUIOIIAAN  TTOBEPXHOCTH
MHOrorpaHHMKd ¥ Te€ja | MHOTOTPAHHUKOB U TEJ BPAIllEHUs 4
BpAaLCHUS KontponsHas pabora
Pa3znea 8. 16
IlepBooOpa3nas
byHxkuum, ee
NpUMeHeHue
Tema 8.1 CogepxaHue yaeOHOTO MaTepualia
[TeppooOpa3Has (QyHKUMH. | 3amaya O BOCCTAHOBJICHHH 3aKOHA
[TpaBuia HAXOXICHUA | TBMKEHUS 10 W3BECTHOH CKOPOCTH.
epBOOOPA3HBIX [TonsiTre MHTETPUPOBAHUA.
O3HakoMJIEHHE C TIOHSATHEM HHTEerpaia
U nepBooOpazHoi mist GyHkiuu y=f(x). 4
Penrenue 3a1a4 Ha CBSI3b
nepBooOpa3HONl M ee MPOU3BOIHOM,
BBIUMCJIICHHE  TepBOOOpa3HON  uid
nanHoi pynkuu. Tabnuna popmyn s
HaXO0X/IECHUs NepBOOOPA3HBIX.
Nzydenne npaBmIIa BBIYHCIICHUS
nepBooOpa3HoOn
KoMOuHHUpOBaHHOE 3aHATHE
Tema 8.2 CopepxaHue yaeOHOTO MaTepHrala
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[Imomane KpUBOIMHEUHOU

3a1[aq1/1, MPUBOJAIINC K IIOHATHUIO

Tpamneuuu. ®opmyna | OIpeAEeNeHHOr0  HMHTerpaia — O
Hrrorona — JleiiOnumna BBIYMCJICHUH TUIOLIAA KPUBOJUHEUHOMN
Tpameuuu, O MEpPEMELIEHUN TOYKHU. 2
[TonsiTe ompenenéHHOr0 HHTErpaia.
['eomeTpuyeckuii 1 HU3NIECKUNA CMBICT
onpezaeneHHoro wuHTerpana. ®dopmyna
Herorona— JleitOauma
KombOunupoBanHoe 3aHstue
Tema 8.3 CogepxaHue yaeOHOTO MaTepuala
Heonpenenennsiit u | [lonsiTHe HEOMPEAECIEHHOTO NHTETpaja
ONpPENIENEHHBIA UHTETPabl | KOMOMHUPOBAHHOE 3aHSTHE 2
Tema 8.4 Coneprkanue yaeOHOTO MaTepuasa
IlonsTne 00 | T'eomerpuueckuit CMBICHI
OIIPEICIIEHHOM HHTErpalie | OMpeeICHHOTO MHTerpala 2
KaK wiomaan | KomOuHUpOBaHHOE 3aHATHE
KPUBOJIMHENHOH TpaNeLyuu
Tema 8.5 IIpodeccnonanbHo-
OrnpenenieHHBI MHTErpajil | OPUEHTHPOBAHHOE coJaep;kaHue
B JKM3HU (conepskaHue MPUKJIATHOTO MOTYJIS)
I'eomerpuueckuit CMBICII
ompeneneHHoro wuHrerpana. Popmyna
HeroTona - JleiiOHuIIa. 4
Pemlenne 3amau Ha  IIpUMEHEHUE
MHTETpaa TUISE BBIUMCIICHUS
bu3nYecKuX BENWYHH U TUIOIIaien
[IpakTnueckoe 3aHsTHE
Tema 8.6 CogepxaHue yaeOHOTO MaTepuala
Pemenue 3agau. | [leppooOpasnas ynkuuu. IIpaBuna
[TepBooOpa3Hast (YHKLUH, | HAXOXKACHHUS  TEPBOOOPA3HBIX. Ee 2
€€ IPUMEHEHUE MIPUMEHEHUE
Kontponbhas padota
Paznen 9. 18
Crenenu U KOPHH.
Crenennast pyHkuus
Tema 9.1 CogepxaHue yaeOHOTO MaTepualia
Crenennas ¢yHkuus, ee | [IoHsTue KOpPHS N-OM CTENEHH W3
CBOMCTBa JIEUCTBUTEIBHOTO Yynciia. OyHKINU y =
VX wmx cBoiictBa n rpaduku. CBoiicTBa 4
KOPHSI N-OM CTENEHU
KomOunupoBanHoe 3aHstue
Tema 9.2 Coneprkanue yaeOHOTo MaTepuaa
[IpeobpazoBanme [IpeoOpazoBanue HpPALMOHAIBHBIX
BBIPAKEHUN C KOPHAMH N- | BRIPAKCHHM 4
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OU cTeneHun

KoMOuHMpoBaHHOE 3aHATHE

Tema 9.3

Conepxanue yueOHOTO MaTepuaia

CpoiictBa  crtenenu ¢ | [lousatue CTENEHU C JTH0OBIM
paloHaIbHBIM U | pallMOHAIbHBIM MTOKa3aTeNEM.
NeHCTBUTENbHBIM Crenennble (YHKIUU, UX CBOMCTBA U 2
MOKa3aTesIMU rpaduku
KomOunupoBanHoe 3aHstue
Tema 9.4 CogepxaHue yaeOHOTO MaTepHrala
Pemenne PaBHOCHIIBHOCTB UppanuOHaIbHBIX
HppaLMOHATIBHBIX YpaBHEHUH M HEPaBEHCTB. MeToAbl HX
YPaBHEHHMU M HEPABEHCTB | pemieHUs. PemeHue HppanroHaIbHBIX 6
ypaBHEHUHN U HEPABEHCTB
KomOunupoBanHoe 3aHstue
Tema 9.5 CogepxaHue yaeOHOTO MaTepHralia
Crenenu 151 KOpHHU. | OmpenieJieHre  CTETEeHHON  (YHKIUH.
CrenenHast GyHKITHIS Hcnonb3oBaHne €€  CBOWCTB  MpH 2
pelIeHnH ypaBHEHUN U HEPAaBEHCTB
KontponbHas padota
Paznen 10. 18
IMoka3arenbHas
byHkuus
Tema 10.1 Coneprkanue yaeOHOT0O MaTepuaa
[TokazarenpHas ¢yHkus, | CreneHn c MIPOU3BOJILHBIM
€€ CBOICTBa JIEHCTBUTEIIBHBIM II0Ka3aTelIeM.
Omnpezenenne mokazareIbHON (PYHKITUH,
ee cBoiicTBa M rpaduk. 3HAKOMCTBO C 4
[IPUMEHEHUEM [I0Ka3aTEIbHOU
¢byHkuu. PemeHue moka3aTeNbHBIX
YpaBHEHUI (yHKIMOHATIBHO-
rpauIeCcKUM METOJ0M
KoMOuHHUpOBaHHOE 3aHATHE
Tema 10.2 Coneprkanue yaeOHOTo MaTepuaa
Pemrenne nokxasarenbHbIX | PemeHne mokasaTelbHBIX —ypaBHEHHM
YPaBHEHUI U HEPABEHCTB METOJIOM YpaBHHMBaHHS I10KA3aTEIIEH,
METOJIOM BBEJICHUSI HOBOW NEPEMEHHO, 8
(G YHKIIMOHATBEHO-TPAQUUECKUM
MeToqoM. PerieHne  moka3aTeNbHBIX
HEPABEHCTB
[IpakTrueckoe 3aHsTHE
Tema 10.3 CogepxaHue yaeOHOTO MaTepuala
Cucrembl NOKa3aTelnbHBIX | PemeHne — cucTteM — MOKa3aTeIbHBIX
YpaBHEHUU ypaBHEHU 4
KoMOuHHUpOBaHHOE 3aHATHE
Tema 10.4 Coneprkanue yaeOHOTo MaTepuaa
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Pemenne 3a/1a4.
[Toka3zarenbHas GyHKIHS

PemieHne 1oOKa3aTeNbHBIX ypaBHEHUU
METOJOM YpaBHHUBAHUS IIOKa3aTeleud u

METOJIOM BBEJCHUSA HOBOW IIEPEMEHHOM. 2
Pemienne nmokaszarenbHbIX HEPABEHCTB
KontponbHas padota
Pasznen 11. Jlorapudmnbl. 30
Jlorapudpmuueckas
GyHkuus
Tema 11.1 Cogepxanue yaeOHOTO MaTepHrala
Jlorapugpm yucna. | Jlorapupm umcna.  JlecATHUHBIA U
JlecaTnuHbIi Y | HATypaJIbHBIH JIorapu(MBbI, YUCIIO €
HaTypalbHBII J0orapudmsl, | KoMOMHMPOBAaHHOE 3aHSATHE 4
YHCIIO €
Tema 11.2 Coneprkanue yaeOHOT0o MaTepuaa
CroiictBa  norapu¢mos. | CpoiictBa  jorapudmoB.  Omepariust
Orneparust norapu(pMUPOBaHUSI. 6
norapuMUPOBaAHUS KoMOuHMpoBaHHOE 3aHITHE
Tema 11.3 Coneprkanue yaeOHOTo MaTepuasa
Jlorapudmuaeckas Jlorapudpmudeckass ¢GyHKIMS U €e
(QyHKIUS, ee CBOHCTBA CBOICTBA 4
KombOunupoBanHoe 3aHstue
Tema 11.4 CogepxaHue yaeOHOTO MaTepualia
Pemenue [MonsiTre J0Tapu(PMHYECKOTO
norapu(pMHUIECKHX YpaBHEHHS. Onepanus
YPaBHEHUI U HEPABEHCTB | oreHumpoBaHus.  TpH  OCHOBHBIX
METOJa PpEeUIeHUs JIOrapupMUUYECKUX 8
YpaBHEHUH: (yHKIIMOHATILHO-
rpaduyeckuil, METO/I MOTEHIUPOBAHUS,
METOJT BBEJCHHUS HOBOW TME€PEMEHHOM.
Jlorapugmuueckue HepaBeHCTBA
KombOunupoBanHoe 3aHstue
Tema 11.5 CogepxaHue yaeOHOTO MaTepHrala
Cucremsl Anroput™ peueHus CUCTEMBI
Jorapu(QpMUIECKUX YpaBHEHUM. PaBHOCHIIBHOCTB
ypaBHEHUM Jorapu(GMUIECKUX YpaBHEHUH " 2
HEPABEHCTB
KomOunupoBanHoe 3aHstue
Tema 11.6 IIpodeccnonanbHo-
Jlorapudmsl B npupojie ¥ | OpHEHTHPOBAHHOE cojepKaHue
TEXHUKE (conepskaHue MPUKJIATHOTO MOTYJIS)
[TpumeHeHue norapudma. 4

Jlorapudmudeckas cripaib B MPUPO/IE.
Ee maremaTnueckue cBoiicTBa

[IpakTrueckoe 3aHsATHE
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Tema 11.7

Conepxanue yueOHOTO MaTepuaia

Pemenue 3agau. | Jlorapudpmuyeckas ¢ynkmus. Pemenue
Jlorapugmel. IPOCTEHIINX JorapupMHUUECKUX 2
Jlorapudmuueckas ypaBHEHHUI
byHKIHS KontponbHas padota
Pa3znen 12. YpaBHenusi u 28
HEePaBeHCTBA
Tema 14.1 CogepxaHue yaeOHOTO MaTepHrala
PaBHOCHIIBHOCTB PaBHOCHIIBHOCTB YpaBHEHUH u
YPaBHEHWM U HEPABEHCTB. | HepaBeHCTB. Ompenenenusi. OCHOBHBIC
OOmue MeToAbl pEIeHUs] | TeOPEeMbl PAaBHOCHIIBHBIX MEpexojax B 4
ypaBHEHUAX M HepaBeHcTBax. OOmue
METOJIbl PEIICHUs YpaBHEHUM: Mepexoj
OT paBeHCTBa (YHKIMHA K PaBEHCTBY
apryMeHTOB TUIs MOHOTOHHBIX
¢GyHKUMH, MeToA  pa3iokKEeHUs Ha
MHOKUTEIHM, METOJ BBEIEHUS HOBOMU
MepEeMEHHOM, (GyHKIIMOHATIBLHO-
rpauIecKuii METOJ
KoMOuHHUpOBaHHOE 3aHATHE
Tewma 14.2 CogepxaHue yaeOHOTO MaTepuala
I'paduueckuit MmeTox | O6mue MeToJbl PelIeHHUs HEepaBEHCTB:
pereHus YPaBHEHMH, | IepexoJ OT CpaBHEHHs  3HAYCHUH
HEPABCHCTB (GyHKIMH K CpPaBHEHHUIO 3HAYCHUH
apryMeHTOB JUIS MOHOTOHHBIX 4
byHKIHH, METO/I WHTEPBAJIOB,
GYHKIMOHATBHO-TPAQUUECKUA  METOJI.
['padpuaeckuit METOJ pereHus
YPaBHEHUN U HEPAaBEHCTB
KoMOuHMpoBaHHOE 3aHsATHE
Tema 14.3 CogepxaHue yaeOHOTO MaTepHrala
VYpaBHeHus U HepaBeHCTBa | Onpenerienne  Moayis.  Packpeithe
C MOAyJIEM MonayJist o onpenenenuto. [Ipocreiimme
YpaBHEHUS M HEPABEHCTBA C MOIYJIEM. 4
[IpumeHeHne paBHOCWIIBHBIX IEPEX0/I0B
B ONpEICNCHHBIX TUIIAX YpPaBHEHUH U
HEPABEHCTB C MOJYJIEM
KoMOuHHUpOBaHHOE 3aHATHE
Tema 14.4 Coneprkanue yaeOHOTO MaTepuaa
VYpaBHEHMS U HEPABEHCTBA | 3HAKOMCTBO c apaMeTpoM.
¢ ImapaMeTpaMu IIpocreiime ypaBHEHUsT U HEPABEHCTBA 6

C MapaMeTpoM

KoMOuHMpoBaHHOE 3aHsATHE

Tema 14.5

IIpodeccnonanbHo-

39




CocraBieHue U peuieHHe
npodeccCHOHANBHBIX 3a/1a4

OPHEHTHPOBAaHHOE coJeprKaHue
(conep:xaHue NPUKJIATHOTO MOAYJIA)

C IOMOIIBIO YpaBHEHUM Pemenne TEKCTOBBIX 3a1a4 8
po(hecCuOHATBHOTO COACPIKAHUS
[IpakTrueckue 3aHsATUS
Tema 14.6 Coneprkanue yaeOHOT0o MaTepuaa
Pemienue 3ama4. | OOmye MeToNbl pElIeHHs YpaBHEHUHU.
YpaBHEHMs U HEPABEHCTBA | YpaBHEHUS U HEPABEHCTBA C MOJIYJIEM U
C mapameTpaMu 2
[IpakTrueckoe 3aHsTHE
IIpomexxyTounasi arrecTanus (JK3amMeH) 10
Bcero: 322
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3. YCJOBUSI PEAJIM3AIIMM TIPOTPAMMBI YUEBHOU
JAUCHUIIVIMHBI OYIL.11 MATEMATHKA

3.1. MarepuajibHO-TeXHHYECKOE o0ecneueHue

Peanuzanmss mporpaMMbl IHCHMIUIMHBEL TpeOyeT Hamu4us Yy4eOHOTO
KaOMHETa MaTeMaTUKHU.

O6opynoBanne yueOHOTO KaOUHETA:

- IOCAJI0YHBIE MECTA MO KOJUYECTBY 00YUaIOIUXCS;

- pabouee MecTo MmperoaaBaTes;

- KOMIUIEKT Y4eOHO-HATJISAIHBIX TTOCOOUIA;

- KOMIUICKT 3JIEKTPOHHBIX BUICOMATEPHAIIOB;

- 3Q/TaHMS IJ11 KOHTPOJIBHBIX PadoT;

- MpoeCCUOHAIIBHO OPUEHTUPOBAHHBIC 33/ TaAHMS;

- MaTepuabl SK3aMeHa.

Texnuueckue cpeacTra 00ydeHUsI:

- TIEPCOHAJILHBIH  KOMIBIOTEp C  JIMIEH3HMOHHBIM  IPOTPAMMHBIM
oOecreueHUEM;

- IPOCKTOP C IKPAHOM.

3.2. HudopmanuonHoe odecnevyeHue 00ydeHUus
[lepeyerr y4eOHBIX H3JAHUN, HHTEPHET - PECYPCOB, TOTOJHUTEIHHOU
JIUTEPATYPHI.

OcHOBHbBIE HCTOYHHKH:

1. Maremaruka y4yeOH. JIJis CTYJICHTOB YUPEXKJICHHH cpen. mpod.
obpazoBanus;l-e uznanue, bammakor M.1.

2. Marematuka. 3ajaqyHuK: yde0.mocoOue i CTYICHTOB yUPEKICHHUM
cpea.npod.obpazopanus. /bammakos M.M., 1-¢ wm3manme, OOmeEcTBO ¢
OTPAaHUYCHHOW  OTBETCTBEHHOCTHIO  OOpa3oBaTeNbHO-U3IATEIBCKUNA  IICHTP

«AxaneMus

JlonoJIHUTe IbHbIE HCTOYHUKMU:

1. AnreOpa u Havaja MaTeMaTUYeCKOro aHanuza, reomerpusa.l0 - 11
kJacc.bazoBblii u yriIyoI. YPOBHHU: yueO. 115 ob1eo0pazoBar.

yapexaennit/11.A. Amumos,}O.M.Konsrun, M.B.TkaueBa u np. — 8-¢ u3n. - M.:
[Ipoceemenue, 2020. — 463 c.

2. Marematuka: anreOpa W Hayajga MaTEeMaTHYECKOTO aHaju3a,
reometrpusa. ['eomerpus.bazoBeiii u yrimyona. yposenb. 11-11 km: yueb. ans
obmeoopazoBat.opranuzanuit/ JI.C.Atanacan, B.®.6yry3os, C.b.Kanomues u ap.
— 8/- u3n. — M.: [IpocBemenne,2020. — 287 c.
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3. Anrebpa: yriyOneHHBIH Kypec ¢ pEeIIeHUsIMU U yKasaHusmu : [12+] /
H.JI. 3omotapena, FO.A. Ilonio, B.B. Ca3onoB u np. ; noa pea. M.B. @enorosa. —
6-e uzn. (91.). — Mockga : Jlaboparopus 3nanuit, 2021. — 549 ¢. - (BMK MI'Y —
IKOJIE). - Pexum JOCTyTa: 10 [MOJINCKE. - URL:
https://biblioclub.ru/index.php?page=book&id=602073 — bubmuorp. B kH. — ISBN
978-5-93208-501-1. — TekcT : 37eKTPOHHBIM.

4, Maremartuka: cOOpHUK 3amad 1o 0OazoBomMy kypcy : [16+] / H.JIL.
3onotapesa, FO.A. Ilonos, H.JI. Cemenasiea, M.B. ®enotoB ; nmox pea. M.B.
denotoBa. — 2-¢ U3., JEKTPOH. — Mocksa : Jlabopatopus 3Hanumii, 2020. — 243 c.
: wi. — (BMK MI'Y - mkone). — Pexum nocryna: mo moamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=595237- buGmuorp. B ku. — ISBN
978-5-00101-706-6. — TekcT : 37€KTPOHHBIH.

S. bynak, B.A. T'eomerpusi: yriyOlieHHBIM Kypc C pEHICHHSIMH U
ykazaausimu : [12+] / B.A. bynak, H.JI. 3onotapeBa, M.B. ®enotoB ; mox pexn.
M.B. ®enoroBa. — 5-¢ uzn., uctp. u nom. (311.). — Mocksa : Jlaboparopust 3HaHH,
2018. - 601 c. : un. — (BMK MI'Y — mikosne). — Pexxum jocTymna: 1o mojmnucke. —
URL.: https://biblioclub.ru/index.php?page=book&id=561676— bubarorp. B KH. —
ISBN 978-5-00101-596-3. — TeKCT : 37MeKTPOHHBIIA.
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1. KOHTPOJIb N OLIEHKA PE3YJIbBTATOB OCBOEHUA
JAUCHUIIVIMHBI OYIL.11 MATEMATHKA

KOHTpOJIB H OLCHKa PpPE3yJIbTaTOB OCBOCHHA yqe6H0ﬁ JUCITMUITIINHBI

OCYIICCTBIACTCA TPCIIOAABATCIICM B IHPOHCCCC TIPOBCACHUSA IMPAKTHYCCKHUX

3aHATUA W J1a0OpaTOpHBIX padoT,

TECTUPOBAHUS,

a TakKXKC BbIIIOJIHCHUA

06y‘-IaIOH_[I/IMI/IC$[ HHIUBUYAJIbHBIX BaI[aHI/Iﬁ, ITPOCKTOB, HCCHCHOBaHHﬁ.

Oomasi/npodeccuoHanbHast Paznen/Tema THun oeHoYHBbIX
KOMIIeTeHIUsI MepOonpHUATHS

OK 01. Beibupats criocoOb1 P 1, Tema 1.1, 1.2, 1.3 TI-o/c, 1.4, 1.5, | TectupoBanue
peleHns 3anau 16 Y CTHBIH onpoc
npodecCcHOHATBEHOM P2, Temwt 2.1, 2.2, 2.3, 2.4, 2.5 T-o/c, | Maremarueckuit
exteLROCTH P 3, Towst 3.1,3.2, 3.3 Tl-ole 34 uicrant
TPUMCHHITEIIBHO K P 4, Tembi 4.1, 4.2, 43, 4.4, 4.5, 4.6, 4.7 | VHAMBALya/bHas
Pa3JIMIHBIM KOHTCKCTaM H'O/C, 48’ 49’ 410’ 411 CaMOCTOATECIIbHAsA

PS5, Temsr 5.1, 5.2 pabota

P 6, Temsl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, | IIpeacrasnenue

6.7 I1-o/c, 6.8, 6.9, 6.10 I1-o/c, 6.11 pe3yabTaToB

P 7, Temwm 7.1, 7.2, 7.3, 7.4, 7.5, 7.6,
7.7 1-0/c,7.8,7.9, 7.10 Il-o/c, 7.11,
7.12,7.13,7.14,7.15, 7.16, 7.17

P 8, Temn1 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 II-o/c,

MPaKTHYECKUX padoT
3anmTa TBOPYECKUX
pabort

3amura
WHIMBUIYaIbHBIX
MIPOEKTOB
KonrtponsHas pabora

11.4,11.5,11.6 II-o/c, 11.7 Beimonnenue
P12, Temsr 12.1,12.2,12.3,12.4 9K3aMEHAlMOHHBIX
3aJlaHui

OK 02. Ucnonp3oBars P 1, Tema 1.1, 1.2, 1.3 TI-o/c, 1.4, 1.5, | TectupoBanue
COBPEMEHHBIE CPE/ICTBA 16 VYcTHbIi onpoc
MOMCKA, aHATIN3a U P2, Temwr 2.1, 2.2, 2.3, 2.4, 2.5 TI-o/¢, | Maremarnueckmuii
HHTCPTIpeTati 1252 Temsi 3.1, 3.2, 3.3 TT-o/c, 3.4 AKTAHT
undopmanuu, u P4, Temn 4.1,4.2, 43, 4.4, 4.5, 4.6, 4.7 | AHAMBHIyaTbHAS
nH(pOpPMalLOHHbIE -o/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOsTEIIbHAs
TEXHOJIOTHH JJIsI P 5, Temsr 5.1, 5.2 pabora
BBIITOJHEHUS 3a1a4 P 6, Temnl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, | IlpencraBnenue
npodeccHOHaNbHOM 6.7 I-o/c, 6.8, 6.9, 6.10 TT-o/c, 6.11 pe3yIIbTaToB
HESATEILHOCTH P 7, Temn 7.1, 7.2, 7.3, 7.4, 7.5, 7.6, | IpaKkTH4ecKux paboT

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

P 8, Temn1 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temsr 9.1,9.2,9.3,9.4,9.5

3anmTa TBOPYECKUX
pabor

3amura
WHIUBUIYaIbHBIX
MIPOEKTOB
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P 10, Temsr 10.1, 10.2, 10.3, 104

KonrtponsHas pabora

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

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

P12, Temn 12.1,12.2, 12.3,12.4 3aJlaHui
OK 03. IInanwpoBarp u | P 1, Tema 1.1, 1.2, 1.3 II-o/c, 1.4, 1.5, | TectupoBanue
peanmusoBbiBaTh cobctBeHHOE | 1.6 VYcrHbIit onpoc
podecCHOHATBEHOE u | P2, Temsr 2.1, 22,23, 24, 2.5 [I-o/e, | Maremarnueckuit
PHTIHOBTHOE PESBITHS, 1252, Temsi 3.1, 3.2, 3.3 TT-o/c, 3.4 ZHITAET
TpEATPHHAMATCILCKYIO P 4, Tempr 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 | HmBALyanbHAs
NEATEITbHOCTh B | TI-o/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOSITEIIbHAS
npodeccuoHanbHOl  cdepe, | P 5, Temsr 5.1, 5.2 pabora
HCTIOIB30BaTh 3HaHuA 10 | P 6, Temsr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, [IpencraBnenue
npaBoBoii M ¢uHaHCOBOU | 6.7 I1-0/c, 6.8, 6.9, 6.10 IT-0/c, 6.11 pe3yJbTaTOB

rpaMOTHOCTH B Pa3JIMYHBIX
KN3HCHHBIX CUTYallUAX

P 7, Temm 7.1, 7.2, 7.3, 7.4, 7.5, 7.6,
7.7 I-0/c,7.8,7.9, 7.10 Il-o/c, 7.11,
7.12,7.13,7.14,7.15, 7.16, 7.17

MPaKTHYECKUX padoT
3anmTa TBOPYECKUX
pabot

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

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

P 10, Tems: 10.1, 10.2, 10.3, 10.4 IIPOCKTOB

P 11, Temn 11.1, 11.2, 11.3 Il-o/c, | Konrponsnas pabora

11.4,11.5,11.6 I1I-o/c, 11.7 Beinonnenue

P12, Temsr 12.1,12.2,12.3,12.4 9K3aMECHALIMOHHBIX

3aJlaHui

OK 04. OddexktuBno | P 1, Tema 1.1, 1.2, 1.3 II-o/c, 1.4, 1.5, | TectupoBanue
B3aUMOJCHCTBOBAThL u |16 VYcTHbIi onpoc
paboTaTh B KOJUIEKTUBE M 12) 62’ Tempr 2.1, 2.2, 2.3, 2.4, 2.5 TI-0/¢, | Marematnueckuit
KoMare P 3, Temsi 3.1, 3.2, 3.3 Tl-o/c, 3.4 ZHKTaHT

P 4, Tewst 4.1, 4.2, 43, 4.4, 4.5, 4.6, 4.7 | nAuBniyansias

-o/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOSITEIbHAS

P 5, Temsr 5.1, 5.2 paborta

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

6.7 I1-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 pe3yJIbTaToOB

P 7, Temwl 7.1, 7.2, 7.3, 7.4, 7.5, 7.6, | TPaKTUYECKHX pabOT

7.7 1-0/c,7.8,7.9, 7.10 Il-o/c, 7.11, | 3amura TBOPYECKUX

7.12,7.13,7.14,7.15, 7.16, 7.17 pabort

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

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

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

P 11, Temn 11.1, 11.2, 11.3 Il-o/c, | Konrponsnas pa6ora

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

P 12, Temsr 12.1,12.2,12.3,12.4 9K3aMECHALIMOHHBIX

P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5 | 3ananui

IT-o/c, 14.6
OK  05. Ocymectmsate | P 1, Tema 1.1, 1.2, 1.3 TI-o/c, 1.4, 1.5, | TectupoBanmue

44




YCTHYIO ¥  MHCHMEHHYIO
KOMMYHHKAITUIO Ha
roCy/1IapCTBEHHOM SI3BIKE
Poccuiickoit  ®denepanuu ¢
Y4EeTOM ocoOeHHOCTeH
COLIMAJILHOTO U KYJIBTYPHOTO

KOHTCKCTa

1.6

P 2, Temnr 2.1, 2.2, 2.3, 2.4, 2.5 II-o/c,
2.6

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

P 4, Temnr 4.1,4.2,4.3,4.4,4.5, 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 II-o/c, 1.4, 1.5,
1.6

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

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

P 4, Temnr 4.1,4.2,4.3,4.4,45, 4.6,4.7

YceTHBII onpoc
MaremaTnueckui
JTUKTaHT
NunuBunyanbHas
CaMoCTOsITeNbHas
paborta
[IpencraBnenue
pe3yNbTaToB
MPAKTUYECKUX paboT
3amuTa TBOPUYECKUX
pabot

IT-o/c, 4.8, 4.9, 4.10, 4.11 3amyra

PS5, Temn 5.1, 5.2 HHIMBHIYaTbHBIX

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

6.7 TI-0/c, 6.8, 6.9, 6.10 TT-o/c, 6.11 KontponkHas pabora

P 7, Temwt 7.1, 7.2, 7.3, 7.4, 7.5, 7.6, | BbumonHenue

7.7 M-0/c,7.8,79, 7.10 Tl-o/c, 7.11, | POIMCHAIMONHbIX

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

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

P9, Temp1 9.1,9.2,9.3,9.49.5

P 10, Tems 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 IT-o/c, 11.7

P12, Temsr 12.1,12.2,12.3,12.4

P 10, Temsr 10.1, 10.2, 10.3, 104

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

12, Temsr 12.1, 12.2, 12.3
OK 06. [MposiBaste | P 1, Tema 1.1, 1.2, 1.3 TI-o/c, 1.4, 1.5, | TectupoBanue
rpaXKIaHCKO- 16 Y CTHBIH onpoc
natpuoTHuecKylo mosumto, | L 0> Tembl 6.1,.6.2, 6.3, 6.4, 6.5, 6.6, | Maremaruueckuit
EMOHCTPHPOBATS 6.7 TI-o/c, 6.8, 6.9, 6.10 TT-o/c, 6.11 HKTAHT
OCO3HAHHOC ITIOBCACHUEC Ha P 7’ Temsr 71’ 72’ 73’ 74’ 75’ 76’ I/IH,Z[I/IBI/I,Z[yaHBHa}I
OCHOBE tpagmmonnex | /7 1-0/,7.8,7.9, 7.10 Tl-o/c, 7.11, | cayocrosrenbhasn
poceHiicKIX ayxosio- | 7-12,7.13,7.14,7.15,7.16,7.17 paGora
HPaBCTBeHHbIX wLenHocteil, B | | > Tembr 8.1,8.2,8.3,8.4, 8.5, 8.6 I[pencrasienue
TOM  YHCIE C  y4ETOM pE3YIILTATOB
rapMOHH3ALUH MPaKTHYECKUX paboT
MEKHAIMOHAIBHBIX u 3aruTa TBOPUECKUX
MEXPEIIUTHO3HBIX pabor
OTHOILEHUH, IIPUMEHSATH 3amura
CTaHAApThI HHAUBUAYAJIbHBIX
AHTHKOPPYITITHOHHOTO IPOEKTOB
IIOBEJICHU. KonrtponsHas pabora

Brimongenue
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3K3aMCHAIIlUOHHBIX

3aJlaHu i
OK 07. CopeiictoBats | P 1, Tema 1.1, 1.2, 1.3 II-o/c, 1.4, 1.5, | TectupoBanmue
COXpaHeHMIO  OKpyxkaromeii | 1.6 VYcrHbIit onpoc
cpejibl, pecypcocOepeKeHHIo, 12) 62, Tempr 2.1, 2.2, 2.3, 2.4, 2.5 TI-0/¢, | Maremaruueckuii
MPHMEHATE  SHAHMA 00 | by pey131,3.2,3.3 M-ofe, 3.4 JueTat
M3MCHCHIH KIUMATA, | b 4 Tenpr 4.1,4.2, 4.3, 4.4, 4.5, 4.6, 4.7 | VHAMBAIya/IbHas
TIPUHITUTTBI OepexIMBOTo | [1-o/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOSITeIIbHAsI
npousBoAcTBa, 3ddexTuBHO | P 5, Temsr 5.1, 5.2 pabora
JICUCTBOBATH B | P6,Tems1 6.1,6.2,6.3,6.4,6.5, 6.6, lpencrasnexue
YPE3BBIYANHBIX CUTYALUAX 6.7 I1-o/c, 6.8, 6.9, 6.10 I1-o/c, 6.11 pe3yabTaToB

P7, Temn 7.1,72,73,74,7.5,7.6,
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
P9, Temsr 9.1,9.2,9.3,9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4
P11, Temsr 11.1,11.2, 11.3 IT-o/c,
11.4,11.5,11.6 I1-o/c, 11.7

P12, Temnr 12.1,12.2,12.3, 12.4

MPAKTUYECKUX paboT
3anmTa TBOPYECKUX
pabor

3amura
WHIUBUAYAIbHBIX
IIPOEKTOB
KonrtponsHas pabora
Brinosinenue
AK3aMEHAIIMOHHBIX
3aJaHuN
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