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1. OBIIME ITOJIOXKEHUA

1. ®ong onenounsix cpenctB (nanee — POC) npegHasHAueH A KOHTPOJSL M OLIEHKHU
00pa3oBaTeNbHBIX JTOCTH)KCHHI OO0Yy4YaromuXcs, OCBOMUBIIMX Nporpammy aucruruimasl OJ1.07
Maremaruka.

2. @®OC BKIIOYACT OILICHOYHBbIE MaTepUalbl JUIsl MPOBEICHUS TEKYIIEro KOHTPOJId |
IPOMEXYTOYHOU aTTecTaluu B GopMe IK3aMeHa.

3. ®OC mo3BoNAeT OICHMWBATH 3HAHUS, YMEHUS, HaIpaBiICHHbIE Ha (OPMHPOBAHUE
KOMIIETECHIINH.

4. ®OC pa3zpaboTaH Ha OCHOBAaHUH ITOJIOKEHUH OCHOBHOM 00pa30BaTEILHON MPOrpamMMbl IO
crienaibHOCTH  35.02.08 D71eKTPOTEXHUYECKUE CUCTEMBl B arpONpPOMBIILICHHOM KOMILIEKCE
(AIIK) gucrummuasr OJ].07 Maremaruka.

5. ®OC sBnsiercst 00s3aTENbHBIM 000COOJICHHBIM MTPUIIOKEHUEM K pabodel mporpaMMe.



Il. O’KUJAEMBIE PE3YJIbTATHI U3YUEHUSA

Pe3yabTarsl 00yyeHus
(ocBOEHHBbIE YMEHMSI, YCBOCHHbIE 3HAHMS)

Ioka3zaTesiu oneHKH 00pa3oBaTEIbLHbIX
pe3yabTaToB

[TlonepupoBaTh NOHATHUAMHU: PALMOHAIBHOE U
NEHCTBUTENIBHOE 4YMCJIO, OOBIKHOBEHHAs U
JeCATUYHAs APOOb, IPOLIEHTHI

OOyuarommiics yMmeer OTIepUPOBATH
MOHATHSMHM: PAIllMOHAIBHOE M JCHCTBUTEILHOE
YHCII0, OOBIKHOBEHHAST W JECATHYHAS JPOOb,
IIPOLICHTBI

[12BbmonHATE apudmernueckue omnepanuu c | OOyyaromuiics ymeer BBIITIOJIHATh

paluuoHaIbHBIMU u NeUCTBUTENBHBIMU | apu(METUYECKHE orepanun c

YUCIIAMU palMOHAIbHBIMU u JEHCTBUTEIIbHBIMU
YHUCIIAMHU

[13 BBIMONMHATH HPUOMMKEHHBIE BbluncieHus, | OOyyaromuiics ymeer BBIITIOJIHATh

UCNONB3Yysl IpaBUla OKPYIJIEHHs, JelaTh | IPUOIMIKEHHbIE  BBIYMCICHHS,  UCIONbB3YS

IIPUKHJIKY U OLICHKY pe3yJIbTaTa BEIYMCICHUN

IIpaBUjla OKPYIVICHHs, Jenarb IPUKUAKY U
OLICHKY Pe3yJIbTaTa BHIYUCICHUN

[T4onepupoBaTh NOHATUSAMU: CTENEHD C LIEIBIM
nokaszaresjaeM, CTaHJapTHas Qopma 3amucu
JICHCTBUTEIIBHOIO YHCJIA, KOPEHb HATYpaJIbHOU
CTEINEHH, HMCIOJIb30BaTh MOAXOJAILYI0 (hopMy

OOyuaronmiics yMeeT OIIepUPOBATH
MOHSTHUSIMU: CTENEHb C LIEJBbIM I0Ka3aTeseM,
cTaHjapTHast popma 3amucH J1eHCTBUTEIBHOTO

. qucia, KOpPEHb  HaTypaJlbHOM  CTEIEHH,
3aMACH ACHCTBUTENBHBIX UACEN JUIA PEMICHHS | yononp3oBaTh MOAXOASIIYI0 (GOpMy 3armucH
NPAaKTHYECKUX 33784 W NPEACTABICHUS | joficrpurenpHplx  umced A0 pEIICHHS
AQHHBIX NpPAaKTUYECKUX  337ad M INPeJCTaBJIeHUs

JTAHHBIX
I15 onepupoBaTh MOHATUAMH: CUHYC, KOCUHYC O6yuarommiics yMeer OTIEpHPOBATE
U TaHI€HC IPOU3BOJIBHOIO YIIIA, NCMONB30BATE | foparygvu:  cHHYC, KOCHHYC M TAHIEHC
3aMuCh MPOU3BOJIBHOTO yIJjla uyepe3 oOpaTHbIe NPOM3BONBHOTO YITA, HCIIONB30BaTh 3aflich
TPUTOHOMETPUYECKHE QYHKIIH NPOU3BOJILHOTO  yIJla  4Yepe3  OOpaTHbIe

TPUTOHOMETpHUYECKHE (PYHKINU
[T6onepupoBaTh  NOHATHAMHU:  TOXAECTBO, | OOyyaromuiics yMeer OIIepupOBaThH
YPaBHCHHC, HCPaBCHCTBO, OCJIOC, | MOHATUSMM: TOXJIECTBO, YpaBHEHHUE,
PalMOHANbHOE, MPPAUMOHANBHOE YPABHEHHE, | yenanencThO, nernoe, paLHOHATBHOE,
HEPaBEHCTBO, TPUTOHOMETPHUUECKOE

UpPpALMOHATIPHOE YpaBHEHHE, HEPABEHCTBO,
ypaBHEHUE

TPUTOHOMETPUUYECKOE YPaBHEHHE
I17BBIIONHATH npeoOpaszoBanus | OOyuarommiics yMeer BBINIOJIHATH
TPUTOHOMETPUYCCKUX BBIPAKEHHH U PelaTh | mpeobGpazoBaHUs TPUTOHOMETPUYECKUX

TPUTOHOMETPUYECKNE YPABHEHUS

BBIpa)KeHI/Iﬁ U peliaTb TPUTOHOMCETPHUYCCKUC

YpaBHEHUS
[18 BomMONHATE mpeoOpa3oBaHust IeNbIX, | OOyyaromuics yMeeT BBIIIOJIHATH
PalMOHAJIBHBIX u MPPAIMOHATIBHBIX | ipeoOpa3oBaHus IENbIX, palUOHATBHBIX U

BBIPKEHUI M peIaTh OCHOBHBIE THIIBI IIEIBIX,
paroHaIbHBIX u UppaIMOHAITEHBIX
YpaBHEHHI U HEPABEHCTB

HppauOHAIIbHBIX
OCHOBHBIC THIIBI TECJbIX, PAalUOHAJIBHBIX U
HppauOHAIIbHBIX ypaBHeHHf/'I 1 HCPABCHCTB

BBIp@KEHUI W  pemaTh

[I9npuMeHATh ypaBHEHMsI U HEPAaBEHCTBA AJIS
pelIeHUsT MAaTeMaTU4eCKUX 3aJad U 3a1ad u3
pa3iaMuYHbIX o0iacTeil Hayku U peajbHOU
KU3HU

OOyuaromuiics yMeeT MPUMEHSTh YpaBHEHUS
Y HEpPaBEHCTBA ISl PEeIIEHUs] MaTeMaTHYEeCKUX
3aja4 U 3a/1a4 U3 Pa3InYHbIX oOyiacTell HayKu
Y peajJbHOU KU3HU

I110 mMomenupoBaTh pealbHBIE CHUTYallMd Ha
A3bIKE  aNreOpbl, COCTaBJIATH  BBIPAKEHUS,

OOyuarommiics
peabHbIe

YMCET MOACIINPOBATH

CUTyallul Ha SA3BIKC anre6p1>1,




ypaBHEHHUS, HEPABEHCTBA MO YCJIOBUIO 3a/1auH,
UCCIEIOBATh  MOCTPOCHHBIE  MOJAEIH  C
HCIIOJIb30BaHUEM arrmapara anreopbl

COCTaBJIATH BBIPpAKCHMUA, YpaBHCHUA,
HCPAaBCHCTBA 1o YCJI0BHUIO 3aJa4u,
HUCCICI0BATh MMOCTPOCHHBIC MOACIN C

UCIIOJIb30BAaHUEM alllapaTa aiareopsl

[111 omepupoBaTh MOHATHAMHU: (QYHKIHS,
CIIOCOOBI 3a1aHusg byHKIHH, o0JacTe
OmpeeNieHuss W MHOXECTBO  3HAYCHHM
byakuun, rpaduk  QYHKIMH,  B3aUMHO

oOpartHbie GYHKIUU

OO6yuaromuiics YMEETONEepUpPOBATh
MNOHATUSIMH:  (QYHKIMS, CIOCOOBI  3aJaHus
GbyHKIMH, 00J1aCTh ONPEIEICHUS U MHOXKECTBO
3HaYeHUH  QyHKUUH, TpaduKk  (yHKIUH,

B3aMMHO 0OpaTHbIe QYHKINU

[112 omepupoBaTh MHOHATUAMHU: YETHOCTb U
HEUETHOCTh  (YHKUWH, HYIH  (QYyHKIUH,
MPOMEKYTKH 3HAKOTIOCTOSIHCTBA

OOyuarommiics YMEETOIEPUPOBAThH
IOHATUAMU: YECTHOCTh U HCUCTHOCTD q)YHKI_[I/H/I,
HYJH GyHKIUH, IPOMEKYTKH
3HAKOIIOCTOSIHCTBA

IT113 wucnonwp3oBarh rpaduku (QyHKUMNA I
pelIeHus] ypaBHEHUH

OOyuaromuiicss yMeeT HUCIOJIb30BaTh rpaduku
(GyHKIMH 1S peleHys ypaBHEHU!

[114 crpouth W uuTaTh TpadUKU JTHHCHHON
byHKINH, KBaJApaTUYHOMN byHKIIUH,
CTeNeHHON (YHKIUH C LENIBIM MoKa3aTelieM

OOyuarormiics YUTATh

rpaduKu JTHMHEHHON (DYHKIMH, KBaIpaTUIHOM

$ynxumm,
IIO0Ka3aTecjIeM

YMEETCTPOUTh U

CTCTIICHHON (YHKIIMM C IIEJBIM

IT15 wucnonws3oBarh rpaduku QyHKUUNA I
UCCIICIOBAaHMs TIPOLIECCOB U 3aBUCUMOCTEH
Opyd pelIeHuH 3a7ad W3 APYruX Y4eOHBIX
IOPEMETOB U pEaJbHOM JKU3HHU, BBIPAKaTh
dbopMynaMu 3aBUCHMOCTH MEXAY BEIMUYNHAMU

OOyuaromuiicss yMeeT HUCIOb30BaTh rpaduku
GyHKUMH JUIs  MCCIEeOBaHUS IPOLIECCOB U
3aBHCUMOCTEH MpU pelIeHUH 3a/1ad U3 JPYyrux
y4eOHBIX TPEIMETOB W peaJbHOW KHU3HH,
BbIpaXaTb (OpMyJaMU 3aBHUCHUMOCTH MEXIY

BEJIMYUHAMU
I116 ONEpPUPOBATH nouatusmu: | O0yyaromuiics ymeer OIIEpUPOBATH
IoCJIICA0OBATCIbHOCTD, apI/I(I)MeTI/IquKa}I U | TOHITUIMU: HOCIEeA0BAaTENbHOCTD,
TCOMETPIICCKA HPOTpeCcCi apuQMeTHIECcKast u reoMeTpUYECKas

IIPOrpeccuu
IT117 omnepupoBaTh HOHATHAMU: OeckoHeuHO | OOyyaromuics yMeer OIepupOBaThH
yObIBaIOIas TE€OMETPUYECKAs  MPOTPECCHS, | [IOHSITHIMH: OECKOHEYHO yObIBaroIas
cymMma 6fCKOHeqHO YOBIBAOWEH | reoyverprueckas nporpeccus, cymMma
FeOMETPUUYECKON  Mporpeccuu;  3a7aBaTh . .

OECKOHEYHO YOBIBaIOIIEH TIeOMETPUYECKON
MOCJIEI0BATEILHOCTH PA3IMUYHBIMU CIIOCOOaMHU

IIPOrPECCUM; 3a/laBaTh IOCJIEI0BATENIBHOCTH

pa3siiInuHbIMU criocobamMu

I118 HUCIOIb30BaTh CBOMCTBA
MOCJIEIOBATEIbHOCTEN M MpOTrpeccuid  AJis
peHIeHI/ISI peaﬂLme 3aaa4 HpI/IKHaJIHOFO
Xapaxkrepa

OOyuarommiicss yMeeT UCHOIb30BaTh CBOMCTBA
MOCJIEI0BATENbHOCTE M MpOrpeccuil  Juist
pelieHus 3ajad

PEAIBbHBIX MIPHUKIIAAHOTO

Xapakrepa

IT19 onepupoBaTh MNOHATHSAMHU: MHOKECTBO,
orepanuy HaJ MHOXECTBaMH; MHCIIOJIb30BaTh
TEOPETUKO-MHOKECTBEHHBI  ammapar Ui
ONMCAHUS PEATBHBIX IPOLIECCOB U SBICHUI,
OpU pelIeHUuH 3a7ad M3 APYruxX Y4eOHBIX
IIPEIMETOB

OO6yuaromuiics yMmeeT
MHOXKECTBO,  ONEpaluu
HCIIOJIBL30BATh

afrmapar  JJida

OIepupOBaThH
MOHSATHUSMHU: Hajl
MHO’KECTBaMU;

MHOKECTBEHHBIH

TEOPETUKO-
OIMMCaHUS
SIBJICHHI,

pPCaJIbHBIX  TPOLECCOB U

JIPyTUX

pu

pelieHuyn  3amad U3 y4eOHBIX




IIPEAMETOB

[120 onepupoBaTh NoOHATUAMHU: ompereneHue, | OOydaromuics yMeer ONepUpPOBATH

TeopeMa, CICACTBUC, 10Ka3aTCILCTBO MTOHATUSIMH: OIpeJIeICHuE, Teopema,
CJIE/ICTBHE, I0KA3aTEIbCTBO

[121 onepupoBaTh MOHATUSAMHU: HaTypajbpHOe, | OOyuaromuiics ymeer OIIEpPUPOBATH

HeJoe  49ucJIo,  HCIO0JIb30BaTh  NPU3HAKHU | TOHATUAMU: HATypallbHOE, IIEJ0€ YHCIIO,

ACIIMMOCTH LECJIbIX YHUCECII, PA3JIOKCHHUEC YUCIIA
Ha IIPOCTBIC MHOKUTEIIN AJIA pEIICHUA 3ada4

HCIIOJIB30BAaTh IIPU3HAKKW JCIMMOCTH MLEIBIX

quCcell, pAa3oKEHHE YuciIa Ha IPOCThIE
MHOHUTEJH JIJIs1 PeIIeHUs 3aa4
[122 omnepupoBaTh moOHATHEM: cTeneHb ¢ | OOydaromuiics yMeer ONEepUpPOBAThH
PalHOHAILHBIM ~ IIOKA3aTEIEM; OLCPUPOBATH | roHgTHEM:  CTENEHb C  PAlUOHAIBHBIM
MOHATUSIMH: JIOTapU(PM YHUCIA, JECITUYHBIC U NMoKa3aTeNeM;  OTEPHpOBATH  TIOHATHSMH:

HaTypaJbHbIE JOTapUPMBbI

JorapudM 4ucia, IeCITUYHBIC U HATYpalbHbIC
JorapudMpl

CTENeHH JJIs
OIIepUpOBaThH

[123 npumeHsTH CBOMCTBa
npeoOpa3oBaHusl  BBIPAKCHUH,
MOHATUSIMHM: TIOKA3aTEIbHOE ypaBHEHUE U
HEpPaBEHCTBO, pEIIaTb  OCHOBHBIE  THIIBI
MOKa3aTeIbHBIX YPABHEHUI U HEPABEHCTB

OOy4Jaromuiicss ymMeeT TNPUMEHSTh CBOWCTBA
CTCTIICHH JUISI TPEOOpa3OBaHUS BBIPAKCHHUM,
OIEepUpPOBATH

IIOHATUAMMU: IIOKa3aTCJIbHOC

ypaBHEHHE U HEPABEHCTBO, PEIIaTh OCHOBHBIE

THUIIBI IIOKa3aTeNbHbIX ypaBHEHUI u
HEPABEHCTB
[124 BbinonHATH NpeoOpa3oBaHus BbipaxeHui, | OOydaromuiics ymeeT BBIIIOJIHATD
colepxKallluX  Jorapugmsi ONCPUPOBATE | peoOpa3oBaHUsl BBIPAKEHUN, COJEpIKAIIUX
MOHATUSIMH: JIOTApU(PMUUYECKOE YpaBHEHHE U norapubMbl, OTIepHPOBATE TOHSTHSIMIL:

HEPaBEHCTBO,  pEIIaTb  OCHOBHBIE  THIIBI
Jorapu(pMHUUECKUX YpaBHEHUM U HEPABEHCTB

JorapuMuuecKoe ypaBHEHUE U HEPAaBEHCTBO,
pelaTh OCHOBHBIE THUIIBI JOrapu(pPMHUUECKUX
YPAaBHEHU U HEPaBEHCTB

[125 naxomute  pemeHuss  npocredmux | OOyyaromuicss yMeeT HaXOAWUTh pPEeLICHUs
TPHI'OHOMCTPHICCKUX HCPAaBCHCTB MIPOCTEUIINX TPUTOHOMETPUYECKUX
HEPABEHCTB
[126  onepupoBaTh mnoHATUAMHU: cucTeMa | OOydaromuiics ymeer ONEPUPOBATH
JIMHEHHBIX ~ yPaBHCHWH M ©¢  PCIICHHUE, | qOHATHAMH: CHCTEMA JHHEHHBIX ypaBHEHHUI U
HCIIONB30BaTh CHCTEMY JIMHEHHBIX YPaBHEHUH | o0 pelmeHHe HCTIONB30BaTh  CHCTEMY
b
JUISI pEIIeHUs TPaKTUUYECKHX 3a]1a4 . .
JUHEHHBIX ~ YpaBHEHMM 1 peleHus

MPAKTUYCCKUX 3aaaY

[127 HaxoauTh peleHns NPOCTEHIINX CHUCTEM
U COBOKYIIHOCTEH DPALMOHAJIBHBIX YPABHEHUU
Y HEPaBEHCTB

OOyuaromuiicss yMmeeT HaxXxOAWUTh pPELICHUS
IPOCTEHIINX CHCTEM U  COBOKYIIHOCTEH
paloHaIbHBIX YPAaBHEHHUH U HEPABEHCTB

[128 monenupoBaTh peanbHBIE CUTyallud Ha
A3bIKe  anreOpbl, COCTaBIATh BBIPAKEHUS,
YPaBHEHHUs, HEpPaBEHCTBA M CHCTEMBI IIO
YCIIOBUIO 3aJauM, UCCIIEOBATh MOCTPOCHHBIE
MOJIENIN C UCIOJIB30BaHKEM alllapara ajareopsl

OO6yuaromuiics yMmeeT
peanbHBIE CHTYallud Ha S3bIKE alreOphl,

MOJCINPOBATH

COCTaBJIATH BbIpAXKCHMU, YpaBHCHUA,
HCPAaBCHCTBA U CUCTEMBI 110 YCJIIOBHIO 3a/1a4H,
HUCCICI0BATh MMOCTPOCHHBIC MOACIIN C

HCIIOJIb30OBAHUECM allllapara anre6pbl

1129
nepuou4ecKas

OIIepupOBATH
ynxups,

TOHSITHSIMH:
MPOMEKYTKU

OO6yuaromumiics
[MOHATHSIMU:

yMEeTONepupoBaTh
MeproIIecKast byHKIHS,




MOHOTOHHOCTH (PYHKIIMH, TOYKH 3KCTpeMyMa
¢ynkunu, HauOoibllee U HAaUMEHbIIee
3HaueHHs  (QYHKOIMHM  HAa  TIPOMEXYTKE,
UCTIOJIb30BATh MX JJISl UCCIIEJOBaHUS (PYHKIINH,
3a1aHHOH rpauKOM

MPOMCIKYTKH MOHOTOHHOCTH (bYHKI_[I/II/I, TOYKH

OKCTpeMyMa  (GYHKIMH, HauOojblee H
HaVMEHbIIEe  3Ha4eHWs  (QYHKOMH  Ha
OPOMEXYTKE,  HCIOJIb30BaTh WX  JUIA

uccienoBanus QyHKINUU, 3aJaHHOU IrpaduKkoM

[130 onepupoBaThb MOHATHUAMHU: TpaduKH
MOKa3aTeJIbHOM, sorapumMudecKoi u
TPUTOHOMETPUUYECKUX (YHKUUH, H300pakaTh
UX Ha  KOOpPAMHATHOM  IUIOCKOCTH MU
UCTOJBb30BaTh JUISI PELICHUS ypaBHEHUH W
HEPaBEHCTB

OO6yuaromuiics yMmeeT

rpaduku

OIIepPUPOBATH
TIOHSATHUSIMH: MOKa3aTeIbHOM,
norapuMUYECKOH W TPUTOHOMETPHUSCKUX
GbyHKIMH, U300pakaTh MX HA KOOPAWHATHOM
IUIOCKOCTH W HUCHOJB30BaTh I PEIICHUS

YpPaBHEHUI U HEPABEHCTB

131 nzo6paxarh Ha KOOPJAUHATHOM IIOCKOCTH
rpaduku JIMHEMHBIX YpaBHEHUH u
UCIIOJIb30BaTh UX JUISI PEIICHUS CUCTEMBI
JMHENUHBIX YpaBHEHUN

OOyuaromuiicsi  ymMeer  HM300pakaTb  Ha
KOOPJIMHATHOM TIOCKOCTH IpaUKH TMHEHHBIX
YpaBHEHHI U HCIIOIb30BATh UX JJISi PEIICHUS

CHCTEMBI JINHENHBIX YPAaBHEHUN

[132 wucnonws3oBarh rpaduku (QyHKUUNA I
UCCIICIOBAaHMSI TIPOIIECCOB M 3aBUCHMOCTEH M3
JPYTUX y4eOHBIX AUCIUILTHH

OOyuarommiicsi yMeeT HUCIONIb30BaTh rpaduku
GYyHKUMA I MCCIIEIOBAHUSI TPOILIECCOB U
3aBUCUMOCTEN U3 IPYruX y4eOHbIX TUCHUIUINH

[133 omnepupoBaTh MOHATUSMHU: HEIpPEPHIBHAS
byHKIHS, MIPOM3BOHAS byHKIUY,
UCTIOJIb30BaTh TEOMETPHUSCKUI U (prU3HUECKHiA
CMBICJI IPOU3BOIHOM ISl pELIeHUs 3a1a4

OOyuaronmiics yMeeT OIIepUpPOBATH
MOHSTUSIMHU: HenpepbIBHAS byHKIMA,
MIPOU3BOTHAS byHKIUY, UCIIOJIb30BaTh
reOMETPUYECKUH H  (UBHYECKUH  CMBICIH

IIPOU3BOJHOM JUIS peIICHUs 3a1a4

I134 HaxXOJUTh TPOHU3BOAHBIC J3JICMCHTAPHBIX

OOyuaromuiicsi yMeeT HaxOJAUTh TPOU3BOIHBIC

(pyHKUMIA, BBIMUCIATE NMPOU3BOAHBIC CYMMB, 3JIEMEHTAPHBIX byHKIMH, BBIUHUCIISATh

MPON3BE/ICHHS, JACTHOTO QyHKIHH IPOM3BOIHEIE CYMMBI, NPOM3BEIEHUS,
YaCTHOTO (PYHKITHI

[135 wucmonb3oBaTh  mpom3BomHYl i | OOyyaromuics yMeeT UCIIONIb30BaTh

UCCIIeIOBaHUsT (YHKLIMUM HAa MOHOTOHHOCTb U
KCTPEMYMBI, IIPUMEHSATH pe3ynbTaThl
UCCIIEIOBaHMS K MOCTPOEHHIO IpauKoB

MMPOU3BOJHYIO AJIA UCCICIOBAHUSA (IJYHKI_II/II/I Ha

MOHOTOHHOCTb M OJOKCTPEMYMbI, IMPUMCHATH

pe3yNbTaThl MCCIEAOBAHUS K IOCTPOCHHIO
rpadukoB
[136  ucnonb3oBaTh  Hpou3BogHyO i | OOydaromuiics ymeer HCIIOJIB30BaTh
HaXOXACHUA  HAWIY4IICro  peHiCHUA B | npou3BOAHYIO U1 HAXOXKACHUS HAWITY4dlIEro
NPUKIAJHBIX, B TOM YHUCJIE COLMAJIBHO- B TOM umCIe

O9KOHOMHUYECCKHUX, 3aJadax

pemicHusgs B IMPUKIAIHBIX,
COMUAJIbHO-OKOHOMHWYCCKHUX, 3agadax

137 onepupoBaTh NOHATHAMHU: IEPBOOOpa3HAas
U UHTEerpaia, MOHUMaTh T'€OMETPUYECKUN H
(u3uueckuii CMbICT HHTErpasa

OO6yuaromuiics
IIOHSATUAMMU.

yMeeT
nepBooOpazHas

ONEepUPOBATH
U MHTErpan,
MOHUMAaTh TE€OMETPUYECKUIl U (pu3nUecKuii
CMBICJI HHTETpaIa

[138 HaxoIuThH MEepBOOOPA3HbIE AJIEMEHTAPHBIX
(GyHKLIUH, BBIYUCIATH MHTErpai mo Qopmyie
Hgerorona-Jleiioauma

OO0yuarommumiics
nepBoOOpa3HbIe

yMeeT HaXOIUTh
DJIIEMEHTAPHBIX  (PYHKIIHIA,
BBIUUCIIATH UHTErpan mno ¢opmyne HrproToHa-
JletiOauma

I139 pewaTh npuKIagHBIE 33Ja41, B TOM YHUCIIE

OOyuaromuiicss yMmeeT pemaTh NPHUKIaIHbIC




COUaJIbHO-3KOHOMHWYECKOI'O H (I)I/ISI/ILICCKOFO
XapakTepa, cpeacrBaMu MaTEMaTH4ICCKOIO
aHaJIM3a

3aJa4u, B TOM YHUCJIC COLIMaJIbHO-

HKOHOMHYECKOTO0 M (PU3NYECKOTO XapakTepa,
CpEJICTBAMU MaTEMATUYECKOTO aHATIN3a

[140 onepupoBaTh MOHATUSIMH: TOYKA, MPsAMas,
MJIOCKOCTh

OO6yuaromuiics yMeeT ONepUpOBaATH

MOHATHUAMM: TOYKA, IIPpAMaAsd, IIJIOCKOCTDb

[141 npuMeHATH aKCHOMBI CTEPEOMETPUU H

OOyuaromuiics yMeeT NPUMEHSATh aKCHOMBI

CICACTBHA nu3 HHAX HpH PCLICHUN | crepeOMETpUM M CHEACTBUS U3 HUX IPHU
TCOMCTPUHUCCKUX 33/ PELICHUH T€OMETPHYECKUX 3a/1a4

1142 OIIEpUPOBATH noustusimu: | OOydaromuiics yMeEeT ONepUpPOBAThH
NapayieIbHOCTh M MEPHEHIUKYISIPHOCTD | [[OHSTHUSIMHU: T1apaJIeTbHOCT u
NPAMBIX H TI0CKOCTEH HepIeHMKYISAPHOCTh MPSAMBIX M IIOCKOCTEH
143 KJIAaCCU(PUITUPOBATH B3auMHoe | OOy4Jaronuiicss ymMeeT KiIacCH(pHUIIMPOBATh
pacrioyio)KCHUE MPAMBIX M IUIOCKOCTCH B | B3apMHOE  pACHONIOKCHHE  HPAMBIX U

IIPOCTPAHCTBE

IJIOCKOCTEH B MMpOCTPAHCTBEC

[144 onepupoBaTh NHOHATHSMU: JBYTPAHHBIN

yroJ, TpaHWU JBYIpAaHHOTO yria, pedpo
JBYTPaHHOI'O yria, JINHENHBIA yroma
JBYI'PAaHHOIO  YIUIa, rpajxycHas Mepa

ABYTPAHHOTO yI'Jia

OOyuarommiics
IIOHATUAMMU:

yMeeT OIEpPUPOBATH
JBYTPAaHHBIM  Yrojl, TIpaHu
JBYT'PaHHOTO yria, pedpo ABYTPAHHOIO YIJa,
JMHENHBIN yroJl IBYIPaHHOTO yIJja, rpajycHas

MEpa ABYI'PAHHOI'O yIijia

[145 onepupoBath NOHATUSIMH: MHOTOTPaHHUK, | OOy4aromuiics yMeeT OIIEpUpPOBATH
BBIITYKJIBIM W HCBBIIYKIIBIM  MHOTOTPAaHHUK, | JOHATUAMU: MHOIOIPAHHUK, BBIIYKIBIA U
STICMCHTBL  MHOTOTPAHHUKA,  HPABWIBHBIM | yeppimyknplii  MHOIOIPAaHHUK,  JIEMEHTHI
MHOTI'OI'PaHHHUK .
MHOTOTPaHHHKA, MPAaBUIbHBIA MHOTOTPAaHHUK
146 pacro3HaBaTh OCHOBHBIE Bubl | OOyuaromuiics ymeer pacro3HaBaTh
MHOT'OI'PaHHHKOB (mupamnna, IIPU3MA, | ocHOBHBIE BHU/Ibl MHOT'OI'PaHHUKOB (MMpamMuja,

OPSMOYTOJIbHBIN Mapasiesnenunen, Kyo)

IIpU3Ma, MPSIMOYTOJIBHBIN IapaljiesIeuIes,
KyO)
[147 xnaccupuuypoBaTb  MHOrorpaHHuky, | OOyyaromuiics ymeeT  Kiaccu(UIMPOBATh
BBIOMpAs OCHOBAaHMS MUl  KIACCH(DMKALMH | MHOTOIPAHHUKH, BBIOHpAs OCHOBAHHS U

(BBIMTYKJIbIE M HEBBIMYKJIbIE MHOTOTPAHHUKH,

KJIacCU(UKaUU (BBINYKJIBIE WM HEBBITYKJIbIE

[IPaBUJIBHBIE MHOIOTPAaHHUKH, IIPSMBIE U

MHOT'OI'PAHHUKH, MIPaBUJIbHBIE
HAKJIOHHBIE PU3MBI, TapaJljIesIeUIIE bl )

MHOTOIDAHHUKH, TpsAMBIE W  HAKIOHHBIC

IPU3MBI, TapajIeJIenUIe /bl)
[148 omnepupoBarh moHATUSAMU: cekymas | OOydaromuiics YMEETOIEpUPOBATH
IIJIOCKOCTb, CCUYCHUC MHOTOIPaHHUKOB; | [[OHATUSAMM: CEKyllas IUIOCKOCTb, CEYEeHHE
OOBSACHATh MPUHIUIBI TMOCTPOEHUS CEUYCHHI, MHOTOTPAHHUKOB, ~ OOBACHATh  TMPHHIHIHI
UCIIONIb3Ysl METOJ[ CJIEIOB; CTPOUTH CEUYEHUs .

IIOCTPOEHUs  CEYEHWH, HCIOIb3ys METOJ
MHOT'OI'PAaHHUKOB METOA0M CJEN0B,

CJEIOB; CTPOWUTHh CEYEHUS MHOTOTPAaHHUKOB

BBITOJIHATH (BBIHOCHBIE) IJIOCKUE YEPTEKHU U3
PUCYHKOB TIPOCTBIX OOBEMHBIX (Uryp: BUL
CBEpXY, COOKY, CHU3Y

METOJIOM CJIEJIOB, BBIMOJHATE (BBIHOCHBIC)
MJOCKHWE YEPTEeKU W3 PHUCYHKOB TIPOCTHIX

00BeMHBIX (UTYp: BUJI CBEPXY, COOKY, CHU3Y

[149 pemare 3amaun Ha  HAXOXKICHHUE
TEOMETPHUECKUX BEIMYMH MO 00pasiaM Wiu
aJropuTMam, MPUMEHSIS W3BECTHEIC
AHAIUTUYECKUE  METOAbl  IIPU  PELICHUU
CTAHJIAPTHBIX MATEMaTHYECKUX 3aJlad Ha

OOyuarommiics  yMmeeTpemarb  3ajadu
HaxXO0XJEHNE TIE€OMETPUYECKHX BEJIUYUH IIO

Ha

obpazmam
HA3BECTHBIE

nim AJIropuTMam, IIPpUMCEHAA

AHAIIUTUYCCKUE  MCETOJABI  IIpHU




BBIUMCJICHHE PACCTOSHUN  MEXIy JBYMs
TOYKaMHU, OT TOYKU 10 MPAMOU, OT TOUYKU [0
IUIOCKOCTH,  MEXKIY  CKpEIIMBAIOIIMMHUCS
PSIMBIMU

pEeLICHUH  CTaHJAPTHBIX  MaTEeMaTUYECKUX
3aJad Ha BBIYMCIICHUE PACCTOSHUNH MEXITY
JBYMsI TOUKAaMH, OT TOYKH JI0 HPSIMOH, OT
10

CKPECIIUBAOIHUMHUCS ITPAMBIMU

TOYKH IIJIOCKOCTH, MCKOY

[150 pemars 3amaud Ha  HAXOXKJICHHE
TEOMETPUYECKUX BEJIMYUH IO 00paslam WU
AJIropuTMam, IMPUMCHSAA HU3BECTHBIC
AQHAJTUTHYECKUE  METOAbl TIpPU  PEIICHUH
CTaHJapTHBIX MaTEMaTH4YCCKUX 3aaa4dy Ha
BBIYUCIICHUE yIJI0B MEXTY
CKpCIIUMBAOIINUMHUCA MMpsAMBbIMH, MCKAY
IPSIMOH M TIOCKOCTBIO, MEXIY TUIOCKOCTSIMH,
JIBYI'PaHHBIX yIJI0B

OOyuaromuiicsi  yMmeeTpemarb  3aaadu
HAaXO0XJCHUE TEeOMETPUYECKHX BEJIUYUH 10

Ha

obpasiam
HU3BCCTHBIC

nim AJIropuTMam, IMPpUMCHAA

AHAJIMTHYCCKUC METOABI npu

pemiCHUN CTaHAApPTHBIX MaTEMATUYCCKUX
3aga4

CKpCIIMBAOIIINUMHUCA

Ha BBIYHMCIICHHUC YIJIOB

IpsAMBIMH,

MEXKIY
MEXKITY
NPSIMOM U TUIOCKOCTBIO, MEXAY MIOCKOCTSAMH,
JIBYTPaHHBIX yIJIOB

II151 BbeluHMCISTE OO0OBEMBI W IUIONIAAHU
MOBEPXHOCTEH  MHOTOIPAaHHHKOB  (IpU3Ma,
nupamMuga) ¢ [puUMEHeHueM  (Gopmyi,

BBIUUCIIATH COOTHOHICHUA MCXKAY IUIOMAAAMU

OOyuaromuiicss yMeeT BBIYMCIATH OOBEMBI U
IUIOILAH
(mpu3ma, mupamMua) ¢ IpUMEHEHHEM (hopmyI,

HOBerHOCTefI MHOI'OIrpaHHUKOB

BBIYUCJIATH COOTHOUICHUA MCKIAY IIOAAsIMKA

MMOBEPXHOCTEH, o0beMaMu 0T00HBIX . 5 5

MHOTOTPAHHUKOB MMOBEPXHOCTEM, o0beMaMu MOJOOHBIX
MHOT'OIPAaHHUKOB

[152 onepupoBaTh MOHATHAMHU: cuMMeTpus B | OOydaromuiics ymeer ONEepUpOBaAThH

HPOCTPAHCTBE, MLCHTP, OCb M IUIOCKOCTD | OHSATUAMU: CHUMMETPHUS B IPOCTPAHCTBE,

CHMMETPUHU, UEHTP, OCh U  IUIOCKOCTh

CUMMETPHUHU (UTYPBI

LIEHTP, OCb M IUIOCKOCTb CUMMETpPUH, LIEHTD,
0Cb U MJIOCKOCTh CUMMETPUH (PUTYPBI

I153 U3BJIEKaTh,  NpPeoOpa3oBBIBaTh U
WHTEPIPETUPOBATH nHpopmanuio 0
IPOCTPAHCTBEHHBIX F€OMETPUUECKUX (PUrypax,
IIPEICTABJICHHYIO HAa YEPTEXKAX U PUCYHKAX

OO6yuaromuiics yMeeT W3BJIEKATb,
mpeoOpa3oBBIBATE W WHTEPIPETHPOBATH
uH(MOpPMAIIHIO 0 MIPOCTPAHCTBEHHBIX

reOMCTPHUICCKUX q)Hl"yan, MNpEACTaBJICHHYIO
Ha 4CepTCiKAX U pUCYHKAX

[154 npumeHsTH reomeTpuyeckue (HaxkTbl IS
peleHus CTEPEOMETPUYECKUX 3azad4,
IpeJoJIaratoliuX HECKOJIBKO IIaroB peuieHus,
€CJIM yCIIOBHSI NPUMEHEHUsS 3aJaHbl B SIBHOU

dbopme

OOyuarommiics yMeeT IPUMEHSTh

rCOMCTPHUYCCKUC q)aKTBI JJIsA

CTEPCOMETPUICCKUX 3adad, NpCArojararommx

pelLIeHus

HECKOJIBKO IIIArOB PEIICHUS, €CIU YCIOBHUS
MIPUMEHEHUS 3a/I1aHbI B IBHOU popme

I155 npuMeHATH mpoCTEHIINE TPOrPAMMHBIC
CpeacTBa U DJIEKTPOHHOKOMMYHHUKAIIMOHHBIE
CHUCTEMBI TIIPH PEIIEHUN CTEPEOMETPUUECKHUX
3a1a4

OOGyuaromuiics yMeeT PUMEHSTh
IPOCTEMIINE MpPOrpaMMHBIE  CPEICTBA U
AJIEKTPOHHOKOMMYHHKAIIMOHHBIE CHUCTEMBI

IIPU PEIICHUU CTEPEOMETPUUECKHX 3aa4

[156 npuBOOUTH NpPUMEPHI MAaTEMAaTUYECKUX
3aKOHOMEPHOCTEH B TMPUPOJE U IKU3HH,
pacro3HaBarTh MIPOSIBIICHUE 3aKOHOB
T€OMETPHUHU B UCKYCCTBE

OOyuaromuiics ymeeT TNPUBOAUTH HPUMEPHI
MaTeMaTHYeCKUX 3aKOHOMEPHOCTEN B PUPOJIE
U JKU3HH, PAcIlO3HABATh MPOSBICHHE 3aKOHOB
TrE€OMETPUHU B UCKYCCTBE

II57 npuMeHATH TMONY4YEHHBIE 3HAHUS Ha
IIPaKTHKE: aHaAIU3UPOBATh peanbHbIe
CUTyallu! U MPUMEHATH U3Y4YCHHBIE ITOHATHS B
IIpoLIeCCEe IIOMCKA PELICHHUs MaTeMaTH4ECKU

OOyuaromuiicss yMEeeTIPUMEHSTh MOJyYeHHbIE

3HaHUA Ha IPAKTUKC: AHAJIIU3UPOBATH

peasibHble CUTYyallMl U MPUMEHSTh U3YUYEHHBIE




chopmyIupoBaHHOM poOJIEMBI,
MOZACIINPOBATL PCAJIBHBIC CUTYyallUW HaA A3bIKC
TCOMETPHH, UCCIIEIOBAaTh  MOCTPOCHHbBIE
MOJICTT C HCIIOJIb30BAHHEM TE€OMETPUUYCCKUX
NOHATUI W TeopeMm, armmapara ainreopsl,
peliaTh MPaKTUYSCKUE 3aJaud, CBSI3aHHBIC C
HAXOXKJICHUEM I'€OMETPUICCKUX BEITUNINH

IOHATHSL B TIPOLIECCE IIOMCKA  PELICHUS
MaTeMaTUYECKU chopMyIHpOBaHHON
po0JIeMBl, MOJIETUPOBATh peajibHbIe

CUTYyallMu Ha SI3bIKE T€OMETPHUH, UCCIIEI0BAThH
MIOCTPOCHHBIE MOJEIU C
reOMEeTPUUYECKUX MOHITHI U TeopeM, ammapara
anreOppl, pemiatb MPaKTHYECKHUE
CBS3aHHBIE C HAXOXKJICHUEM T'€OMETPUUYECKUX

HUCIIOJBb30BaHUCM

3a7a4H,

BEJIMYUH
I158 OIIEpUPOBATH noustusimu: | OOydaromuiics yMeEeT ONepUpOBaThH
LMIMHIPUYECKas MOBEPXHOCTb, OOPa3yIOIME | [[OHATHIMM: HWIMHAPUYECKAs TOBEPXHOCTb,
[UIHHAPAYICCKON  TTOBCPXHOCTH,  MHIMHIP, | oGpasyromue MUIMHAPUIECKOH MOBEPXHOCTH,
KOHUYECKas  IMOBEPXHOCTh,  oOpa3yrolme
. HUIHHID, KOHUYecKast MOBEPXHOCTb,
KOHUYECKOU MOBEPXHOCTH, KOHYC, 5 .
cheprUeCKas IOBEPXHOCTh oOpa3yromue  KOHMYECKOW  MOBEPXHOCTH,
KOHYC, ceprueckas MoBEPXHOCTh
[159 pacno3naBarh Tena BpamieHus (uwnHap, | OOydaomuiicss  yMeeTpaclo3HaBaTh  Tela
KOHYC, C(l)epa u HIap), OOBACHATH CIOCOOBI BpAILCHUS (III/UH/IHIIP, KOHYC, C(bepa u ]_Hap)’
TOJTyYEHHUsE TeJl BPALICHHS; KINACCUPUIUPOBATD | (oo oo Ccroco6sl  TONyYeHHs e
B3aMIMHOE PACIIONIOKEHHUE CPephl U TUIOCKOCTH; .
. BpallleHUs;  KJIACCU(UIUPOBATH  B3aUMHOE
OTEepUPOBATh MOHATUSMU: IIAPOBOM CETMEHT,
pacmnojoxeHue  cheppl U IUIOCKOCTH;

OCHOBaHME CETMEHTA, BBICOTA CErMEHTAa,
IIaPOBOM CJIOM, OCHOBaHHE IIapOBOTO CIIOS,
BBICOTA LIIAPOBOTO CJIOS, IIAPOBOIl CEKTOP

OIICPHUPOBATL ITOHATHUAMM: mapOBoﬁ CCIMCHT,

OCHOBaHHC  CCIMCHTA, BBICOTA
mapOBoﬁ CHOﬁ, OCHOBAHHEC MIApOBOTO CJIOA,

BBICOTA MIapOBOTO CJIOA, map0B0171 CCKTOp

CCIrMCHTA,

[160 BbMHCHATE OOBEMBI W ILIOLIATH
IIOBEPXHOCTEN Tell BpAlLICHUA,
TEOMETPHUECKUX Tell C MPUMEHEHHEM POopMyT

OOyuaromuiicsi yMeeT BBIUYUCISATH OObEMBI U
TUTOTIIATH Tel

T€OMETPUUYECKUX TEJ C MPUMEHEHUEM (POpMYIT

ITOBEPXHOCTEN BpalLEHU,

[161 onepupoBaTh MOHATHSIMH: MHOTOTPaHHUK, | OOydaromuiics yMeer OIIEepUpOBAaThH
BIMCAHHBIl B CQepy M OMMCAHHBIN OKOIO | IOHATHAMH: MHOTOTPAHHHK, BIIHCAHHBIA B
cdepsl, cdepa, BOUcCaHHAsT B MHOTOIPAHHUK chepy W ommcanHbIi okono cdepsl, chepa,
WJIM TEJIO0 BpallleHUs
BIINCAHHAs B MHOTOTPAaHHUK WM  TEJO
BpallleHus
[162  BbIUMCIATE  COOTHOWIEHHA  Mexnay | OOydaromuiics yMeeT BBIYUCIISITh
mromaasaMn HOBerHOCTeﬁ n o0beMaMu COOTHOILICHUS MEXIy IO IMHU

MOOOOHBIX TEN

HOBerHOCTCﬁ 1 00beMaMu HO,[[OGHBIX TCI

[163 n300paxarh n3ydyaeMblie GUTYpBI OT PyKU
U C TPUMEHEHHEM IIPOCTBIX YEPTEKHBIX
UHCTPYMEHTOB

OOyuarommiics ymeeT u300paxarb U3ydaeMble
GuUrypel oOT pykH U ¢ IMPUMEHEHHUEM IPOCTHIX
YEPTEHKHBIX HHCTPYMEHTOB

[164  BbIMONHATH  (BBIHOCHBIE)  IUIOCKHE
YEPTeXKU W3 PHUCYHKOB TPOCTHIX OOBEMHBIX
buryp: BuUI cBepxXy, COOKYy, CHHM3Y, CTPOUTH
CEUYCHHS TEJI BpalleHUs

OOyuaromuiics yMeeT BBIIOJIHATH (BHIHOCHBIE)
IUIOCKME 4YepTeXH M3 PUCYHKOB IPOCTHIX
00BeMHBIX (Uryp: BUI CBEpPXY, COOKY, CHHU3Y,
CTPOUTH CEUEHUS TeJl BpaILLlEHUs

I165  wm3BnekaTb, MHTEPIPETUPOBATH U
npeoOpa3oBHIBATH nH(pOpMaIHIO 0
IPOCTPAHCTBEHHBIX F€OMETPUUECKUX (pUrypax,
NPECTABICHHYIO HAa YepTeXKaxX U pUCYHKaAX

OOyuaronmiics yMeeT U3BJIEKATD,
UHTEPIPETHPOBaTh W MPeoOpa3oBHIBATH
UH(POPMALIUIO 0 IIPOCTPAHCTBEHHBIX




reOMEeTPHUECKUX (Urypax, MpeACTaBICHHYIO
Ha 4epTekax U pUCYHKAxX

[166 omnepupoBaTh mOHATHEM BeKTOp B | OOydJarmuUiics yMeeT OneprupoBaTh MOHITHEM
HIPOCTPaHCTBE BEKTOP B IIPOCTPAHCTBE

[167  BeIMONHATH  JAeWcTBUS  cioxeHus | OOyJaromuiicss yMEeT BBINOJIHATH JEHCTBUSA
BCKTOPOB, BBIMUTAHUA BEKTOPOB U YMHOXCHUA | cj10)KEHUsST BEKTOPOB, BBIYMTAHUs BEKTOPOB U
BEKTOpa HA UHCIO, OOBACHATD, KAKUMH | yyiposwenns BekTopa Ha UHCIO, OOBACHSTE,
cBOiicTBaMM OHHM  00JaJal0T;, MPUMEHSTH

IMpaBUJIO IMapauIcjacnuIicaa

KaKUMHA CBOMCTBaAMH OHH 00J1a7a10T;

IIPUMEHSITH [IPaBUJIO NapajlieenuIe1a

[168 onepupoBaTh MNOHATUSIMU: JEKAPTOBBI
KOOPJIMHATHI B IPOCTPAHCTBE, BEKTOP, MOIYJIb
BEKTOPa, PABEHCTBO BEKTOPOB, KOOPAHUHATHI
BEKTOpA, YroJ MEXIY BEKTOPAMH, CKaJIspHOE
MPOU3BEICHUE BEKTOPOB, KOJUIMHEApHbIE U
KOMILJIAHAPHBIE BEKTOPHI

OOyuarommuiics YMEETONEPUPOBATh
KOOp/AMHATBl B

MOJyJIb  BEKTOpa,

INOHATHUAMMU: JACKapTOBBI

MIPOCTPAHCTBE, BEKTOP,
PaBEHCTBO BEKTOPOB, KOOPAHMHATHI BEKTOPA,
yroiu MEXIY CKaJsipHOE

IMPOU3BCACHUC BCKTOPOB,

BCKTOpaMu,
KOJUIMHCAapHbIC H
KOMIIJIaHAPHBIC BEKTOPLI

160  HaxoguTh  CyMMY  BEKTOpPOB U
IIPOM3BEACHUE BEKTOpPA HA YHCIIO, YTOJI MEXKIY
BEKTOpaMH, CKaJIIpHOE POMU3BE/ICHUE,
pacKJ1aabIBaTh BEKTOP 1o IBYM

HCKOJUIMHCAPHBIM BCKTOpaM

OOyuaronmiics CyMMy
BEKTOPOB ¥ MPOU3BE/ICHHE BEKTOPA Ha YHUCIIO,
yrou
HPOU3BE/ICHUE, PACKIIAIBIBATH BEKTOP IO ABYM
HEKOJUIMHEAPHBIM BEKTOpaM

YMCET HaxXoaUuThb

MCKAY BCKTOpaMu, CKaJIIpHOC

IT70 3apaBaTh IUIOCKOCTb YPAaBHEHHEM B
JIEKAPTOBOM CUCTEME KOOPJIMHAT; NPUMEHSTh
reoMerpuueckue  (GakThl  JUIS  pELIeHUS
CTEPEOMETPUYECKUX 3a/ad, MPEANOIararoumx
HECKOJIBKO IIAroB pELIEHUs, €CIU YCIOBUS
IpUMEHEeHUs 3aJlaHbl B IBHOH popme

OOyuarommiicss  yMeeT3aJaBaTh  IUIOCKOCTb
ypaBHEHUEM B JIEKapTOBOM cucTteme
KOOPJMHAT, TPUMEHSITh  T'€OMETPUUYECKUE
(bakThl I pEHICHUS CTEPEOMETPUUYECKUX

3ajad, TPEANONIATAlONINX HECKOJIBKO IIaroB
pEeIlIeHus, €CITU YCIOBUSI MPUMEHEHUS 3aJaHbl
B SIBHOU (opme

[171 pemarep mnpocTEWIINE TEOMETPHUUYECKUE
3a71a41 Ha IIPUMEHEHNE
BEKTOPHOKOOPAMHATHOTO METOIA

OOyuarommiics yMmeeT pemarb IpocTeiime

FrCOMCTPHUYCCKUEC 3ala4d Ha TPHUMCHCHUC

BCKTOPHOKOOPAMHATHOI'O METOAa

[172 pemate 3agayul Ha J0Ka3aTEIbCTBO
MATCMATHYCCKUX OTHOHICHI/Ifl U HAXO0XICHUC
FCOMETPUYUCCKUX BEJIMYUH IO 00pasiam WIu
aJIFOpI/ITMaM, HpI/IMeHSISI U3BECTHBIC METOABI
NpU PEUICHUU CTaHIAPTHBIX MaTEMAaTHUECKUX
3a1a4

OO6yuaromuiics
JIOKA3aTeIbCTBO MAaTEeMATHYECKUX OTHOIICHUH

yMeeT pemarb 3aJadd  Ha

U HaXOXKXACHUC TCOMCTPHUYCCKUX BCIIMYUH I10
06pa3uaM AJIropuTMam, TIPpUMCHSA
HN3BCCTHBIC MCTOJBI npu peUICHUN
CTAaHAAPTHBIX MATCMATHYCCKUX 3ada1

nimn

[173 yuTath U CTPOUTH TAOIUIIBI U qUarpaMmbl | OOyJaromuiicss yMeeT 4YHTaTh W CTPOHTH
TaOJIMLBI U JUarpaMMbl
I174 omnepupoBare nOHATHAMH: cpeaHee | OOydaromuiics yMeer OIIEpUpPOBAThH
apuMeTHIecKoe, MeAuaHa, HaWOOJBLICE, | TOHATHAMH: cpenHee apu(pMETHYECKOE,
HAUMEHbIICE  3HAYEHUE, Pa3Max  MacCHBA | \ienpapa HanGoNbIIIEE, HaMMEHbIIIee
YHUCJIOBBIX JaHHBIX
3HAYEHHUE, pa3Max MAacCHUBa YHCIOBBIX JaHHBIX
[175 onepupoBaTh NOHATUSAMHU: cliydalHbld | OOy4aromuncs YMEETONEepUPOBATH

SKCTIIEPUMEHT (OMBIT) U CIy4yallHOE COOBITHE,

MOHSATUSAMHM: CITyYaHBIA IKCIIEPUMEHT (OIIBIT)




dJIEMEHTAapHOE  COOBITHE  (DJIEMEHTApHBII
HCXO[) CIIy4aiiHOT O OIBITA, HaXOIUTH
BEPOSITHOCTH B OIBITAX C PABHOBO3MOXHBIMH

U ciydaiiHoe  coObITHE,  BJIEMEHTapHOe
COOBITHE (PIIEMEHTAPHBI MCXOJ) CIYy4aiiHOTO

OIbITA, HAaXOAUTHb BCPOATHOCTH B OIIbITaX C

CIIy4alHBIMH  COOBITUSIMU,  HAXOAWTh W .
. PaBHOBO3MOXHBIMU CITyYalHBIMUA COOBITHSIMU,
CpPaBHMBAThb  BEPOSATHOCTH  COOBITUH B
U3YYEHHBIX CITy4alHBIX SKCIIEPUMEHTAX HAXOMMTL M CpaBHHUBATL  BCPOATHOCTH
COOBITHIA B M3YYCHHBIX CITy4aiHbIX
AKCIIEPUMEHTAX
[176 naxoauts u ¢opmynupoBaTh coObiTusA: | OOydaromuiics yMeeT HAaXOJIUTh u
MepecedcHne U OOBCAMHCHHE — NAHHBIX | dyopMyIHMpOBaTh COOBITHS: IEPECEUCHHE U
COOBITHA, cobbITHE, HPOTHBOTIONONKHOC | Grenynenne maHHBIX COOBITHH, COOBITHE,
JTaHHOMY COOBITHIO, M0JIb30BATHCS
9 9 IPOTHBOIOJIOXKHOE  JTaHHOMY  COOBITHIO,
auarpaMmamu Jisepa U pOpMYyIIOi CII0KEHUS i
BEOSTHOCTEHH IIPH PEIICHHHN 33124 II0JIb30BAThCA  JMarpaMMamMu Wnepa u
dbopMynoil  ClOXKEHHs BEpPOATHOCTEH Mpu
peIlIeHnH 3a1a4
[177 onepupoBarh MNOHATHSMH: YycioBHas | OOydaromuiics ymeer OIIEpPUPOBATH
BCPOATHOCTD, HC3aBMCUMBIC COOBITHS, | [OHSTHSIMA: YCIIOBHAs BEPOSITHOCTD,
HaXO/MTb BEPOATHOCTH € MOMOIIBIO MPABWIA | yesapycpmble COBBITHS, HAXOJIUTH
YMHOXEHHS, C TIOMOIIbIO JIepeBa CIy4yaltHOTO
BEPOATHOCTH C MIOMOIIbIO IpaBuiIa

OIlbITa

YMHOKEHHS, C TIOMOIIBIO JI€peBa CIYy4alHOTO
OTbITa

[178 mnpumMeHsATh KOMOMHATOPHOE IPABUIIO
YMHOXECHUS pu pelieHnn 3azay;
ONEPHUPOBATH MTOHATUSIMH: UCIIBITaHUE,
HE3aBHCHMBIE MCIIBITAHMSI, CEPHsl MCIBITAaHUM,
ycnex W HeyAada, HAaXOIUThb BEPOSTHOCTH
COOBITHIl B CEepUM HE3aBUCHUMBIX HCIIBITAaHHUHA
JI0 TIEpBOTIO YyCIE€Xa, HAaXOIUTh BEPOSTHOCTH
coObITHI B cepun ucnbiTanuil beprymnnu

OOyuaronmiics YMEETHPUMEHSTh
KOMOMHATOpPHOE NPAaBUJIO YMHOXXEHHUS IpH
pElIeHNN 3azay; OIEepUPOBaTh MMOHATHAMMU:
UCIBITAaHNE, HE3aBUCHUMbIE HCIBITAHUS, Cepus
UCIBITAaHUM, Yyclex | HeyAauya, HaXOAWUTh
BEPOATHOCTH COOBITHH B CEPUH HE3aBUCHUMBIX
UCHBITAHUN 1O TEpBOTO Yyclexa, HaXOAWUThb
BEPOSITHOCTH COOBITUH B CEpUHM MCIBITAaHHI

bepnymu

[179 omnepupoBaTh MNOHATHUAMU: ciydaiiHasg | OOydaromuics yMeer OIIepUpOBAThH

BEIMYMHA, pPAaclpeiciieHue BEPOSITHOCTEH, | moHsTusaMu: ciydaitHas BEJTMUMHA,

AnarpaMma pacrpeicIeHus pacnpesielieHle  BEPOSATHOCTEH, —auarpamma
pacrpeeseHus

I180 cpaBHuBaTh BepoOATHOCTH 3HadeHHH | OOyyaromuiics ymeeT CPaBHUBATH

CITyJaHHOW BEITMYMHBI 10 PACTIPE/ICNICHHUIO WM | BepOATHOCTH 3HAYEHHi CITydaitHON BEIMUMHEI

C IOMOIIBIO IMarpaMm 0  paclpeNeleHuI0 HWIM € TIOMOLIBIO
JarpaMm

I181 OIIEpPUPOBATH MIOHATUEM
MaTEMaTUYECKOTO  OXHUAAHUSA, IPUBOAUTH
IpPUMEpPHI, KaK MPUMEHSETCS] MaTeMaTH4YecKoe
OKMJAHUE CIIy4allHOM BEJIMYMHBI HaXOAWTH
MaTeMaTHYeCKoe OXXKUJAHUE [0 JaHHOMY
paclpeeieHuI0; HMEThb IPEICTaBICHUE O
3aKOHE OOJIBIINX YKCEN; UMETh MIPe/ICTaBICHHE
0 HOPMaJIbHOM paclpeieieHun

OOyuaromuiics yMeeTonepupoBaTh MOHITHEM

MaTeMaTUYECKOTO  OXKWUJIAHWS, MPUBOJHTH
MPUMEPBI, KaK MPUMEHAETCS MaTeMaTHYECKOE
O0KUJAHUE CIY4allHOM BEIWYMHBI HAXOJUTh
MaTeMaTH4YeCcKoe

OXHJaHUE TI0 JaHHOMY

pacnpeaciicCHu,; HWMETb IMPEACTABICHHUE O
3aKOHE 0OJIBIINX YUCCIi; UMCTh NPCACTABIICHUC

0 HOPMAJILHOM paclpeesIeHun




I11. PACOPEJEJIEHUE ONEHUBAHUSA PE3YJIBTATOB OBYUEHUSA U TUIIOB
OIIEHOYHBIX MATEPHAJIOB 110 DJIEMEHTAM 3AHU 1 YMEHUI

Conep:kanue Kypca dopMa KOHTPOJIS 3Hanus
Texymuii KOHTPOJIb
Pasnen 1.Anrebpa u Hayaia MaTeMaTHYECKOTO aHAJIN3a

Tema 1.1Yucna 1 BEIYUCICHUS VYerueit  otBetr, pemenue | I11-5, 21,22
3aJa4, KOHTpOJbHas paboTa

Tema 1.2. YpaBHeHUs ¥ HepaBeHCTBa | YCTHBIM — oTBeT,  pemenue | I1 6-10, 23-28
3ajad, CaMoCTOSITeNIbHAS
pabora

Tema 1.3. @ynkuuu u rpapuku VYerublii  orBer, pemtenue | I1 11-15, 29-32
3aj1a4, KOHTPOJIbHAs paboTa

Tema 1 .4. Hauana Yerueiii orBer, pemenue | [T 16-18, 33-39

MaTE€MaTUYeCKOro aHaIu3a 3a[a4, KOHTPOIIbHAs paboTa

Tema 1 .5. MHoXxecTBa U JOTHKa Ycrueih  otBer, pemenue | [119, 20

3aJ1a4, KOHTpOJbHast paboTa

Paznen 2.I'eomerpust

Tema 2.1. IIpsiMble 1 IJIOCKOCTH B
MIPOCTPAHCTBE

VCTHBIE ~ OTBET,  pELICHHE
3ajja4, KOHTpOJIbHAs paboTa

IT 40-44, 53-57, 72

Tema 2.2. MHOTOTpaHHUKHU Yerueiii orBer, pemenue | I1 45-51, 53-57, 63-65,
3ajad, caMocCTosATeNbHaAs | 12
pabora

Tewma 2.3. Tena BpanieHus VYerueii  ortBeT, pemenue | I152-57, 58-65, 72

3aaa4, KOHTPOJIbHAsA pa60Ta

Tema 2.4. BekTopsl U KoopAuHATHI B | YCTHBIH  oTBeT, pemenue | 1 53-57, 66-72
TIPOCTPAHCTBE 3aj1a4, KOHTPOJIbHAs paboTa

Paznen 3.BeposTHOCTD U CTAaTHCTHKA
Tema 3.1. Dnementsl Teopuu | YCTHBIH  oTBeT, pemenue | [173-81

BepOHTHOCTCﬁ " CTaTUCTHUKA

3aaa4, KOHTPOJIbHAA pa60Ta

ITpoMeKyTOUHBIN KOHTPOJIb

DK3aMeH

‘ TectupoBanue




IV. METOAUWYECKHWE MATEPHAJIBI IS ONEHKH 3HAHWI, YMEHHM,
HABBIKOB

4.1. OueHo4HbIe CPEACTBA, IPUMEHsIEMBbIE I/l TEKYLIEro KOHTPOJIA.
IIpuMepbl NpakTHYeCKNX (CUTYAUMOHHBIX) 3a/1a4

1. BeIuucnuTh miomaas GUrypsl, OrpaHUuYCHHON JTMHUSAMUA y=2x2; x=1 n x=2.

2. CKOpOCTh JBIJKEHHS TOYKH HM3MEHSETCS MO 3aKOHY o = 3t° + 2t +1 wm/c. Haiinure myrs,
MPONAEHHBINA TOUKOM 3a 10 ¢ OT Hayaa IBUKEHUS.

3. B kopoOke 5 0IMHAKOBBIX JETalCH, TPU U3 HUX OKPAICHBI, HAy/auy U3BICKIU J[BA H3CIHS.
Haiitu BepoOATHOCTh TOro, YTO CpPEAU W3BJICUYCHHBIX H3ACIIUA OKAXETCS OJHO OKpAIIECHHOE
U3JeIue.

4. B norepee 1000 OunertoB. PaspirpesiBaercs omuH Berpeiml B 200 pyOneit u necsth
Bbirpeimeit mo 100 py6neit. Ilycte X — BenanunMHa BO3MOXKHOTO BBIMTPBIIIA JUIS YEJIOBEKA,
umeroniero oauH ouser. CoCTaBUTh 3aKOH PaCIpeIeICHUs STON CIIy4aiiHON BEIUYUHBI X.

5. Cnyyaitnas BenuunHa X 3aJjaHa 3aKOHOM paclpeiesIeHus:
4 6 7

0,4 0,5 0,1

Haiitu Marematuueckoe OXXHIaHHME, TUCIEPCHIO, CPEIHEE KBAJIPAaTUYHOE OTKIOHEHHE 3TOM
CIIy4aiiHOM BEJTWYUHBI X.

IIpumepsl TeCTOBBIX 3a1aHUH

1. ansl Touku: M(3; 7; -4), O(2; 0; 2). Haiigure koopauHatel BekTopa OM.
(1,7,-6)

(-1,-7, 6)

(5,7,-2)

2. B xopobOxe HaxoasaTcs 2 0enbIX, 3 YepHBIX, 5 CUHHX, 4 KpacHBIX U 6 *KeNnThIX mapoB. Hayran
BBIHUMaeTCs OAUH 11ap. HaiiguTe BEpOATHOCTD TOTO, UTO BBIHYTHIN IIap OYIET KEIThIM?

0,1

3. U3mepeHus npsMOyroilbHOTO Mapaienenuneaa paBusl 1; 3 u 5. Haiigute o0Bbem
MPSIMOYTOJIBHOTO TIapajliesenuIe/a.

15
9
35

4. Tlponomxute ppasy: nepBoodpazHas CyMMbl paBHA

nepBoOOpa3HOi mepBoil (HYHKIMM, YMHOXKEHHOM Ha BTOPYIO (DYHKIIHIO, ITUIIOC TIepBOOOpa3Hast
BTOpOH (pyHKIIHH



y 9TO# (Ppasbl HET MPOTOIKECHIS
nepBoOOpa3Hasi BTOPOH YMHOXKCHHAsI Ha MTEPBYIO

CYMMETIEPBOOOPA3HBIX

[Iromane 1oHON MOBEPXHOCTH KyDa paBHa 96 cMP. Haitnnre nmuay pebpa.
p yoap Y peop

5.
6
4
9
3

2, 2
6. Ecnu ypaBHeHHE OKpYKHOCTH UMeeT Bu X +y =16, To ero nentpom C u paauycom
SBIISICTCS:

C (0;0), r=16
C (0;0), r=4
C(1;1), r=4
C(1;1), r=16

7. TlpowmsBomHas GyHKIMHU y=3X paBHa:

3

0

X

3x

8. Otpe3ok, COeNNHAIONIMNA BEPIIMHY NMPaBUIbHOM MUPaMU/IbI C IIEHTPOM OCHOBAHUS,
Ha3bIBACTCS:

anogpemoit

panmycom

JIMaroHablo

BBICOTOM

9. Pemmts norapudmudeckoe ypaBuenue: 10g,(X-5)=4.
21

4
10

10. Peunts ypaBHeHue: 3°°=27
16

27



11. Peumnts ypaBHenue: x°=1/125.
5

0,2

-0,2

-5

12. Beruuciure: 1g25+21g2
2

5

0,5

10

13. Pemnre ypaBHenue: 10g3(x-12)=2.
21
12

14. Pemnre ypasHenue: 5¥7*+7°1=12,
1
-1
0

15. Haiinure koprn ypasrenus: 10g2°x-610g;x=-8.
16; 2

2

4

-4

4.2. OuneHo4HbIe CpeacTBa, NMPUMeEHsieMble JJIs1 POMEKYTOYHOH aTTeCTAUMU 10 UTOraM
U3y4YeHHs U CHHUIITTHHbI

DK3aMeH MPOBOAMUTCA B YCTHOHM (hopMe ¢ HCIONb30BaHMEM KoMmiuiekTa OmieroB. OauH
Owier BKIIOYaeT Teoperhyeckuid 0ok (1 mnam 2 Bompoca) W mpakTHueckuit Onok (1 wimm 2
3a7jaHus). BUIEeThl NMEIT OIMHAKOBOE YUCIIO BOIPOCOB. DK3aMEHATOPY MPENIOCTaBISIETCS IPaBO
3a7jaBaTh 00yYarOIINUMCS JIOTIOJHUTENIBHBIE U YTOUHSIOIIME BOIIPOCHI 110 OUIIETY.



V. IOKA3ATEJIM OHEHKHU PE3YJIbTATOB OCBOEHUSA JUCIIUIIJINHbI

YpoBeHb
chopmupo-
BaHHOCTH
KOMIIeTeHIu i

Onenka

Kpurepun oueHuBanusi mo BuaaM padoor

TeCTHPOBAHUE
(mpoueHT
NPaBUJIbHBIX
O0TBETOB)

nmpo4yue BUAbI paﬁoT o TMCHUIIJIMHE

Bricokuii

OT1ianyao

90-100%

OOyuaromuiicss TIIyOOKO M TPOYHO YCBOMII
TEOPETHYECKUH ¥  OCBOMJ  IPAKTUYECKHH
Mmarepuas. Jlaer JOrMYHBIE M TPaMOTHBIC
OTBETHl. JleMOHCTpUpYeT 3HAaHHE HE TOJBKO
OCHOBHOTO, HO ¥ JIONOJHHUTEIHFHOTO
Mmarepuaiia, OBICTPO OpPUEHTUPYETCS, OTBEYast
Ha JIONMOJIHUTENbHBIE BOMNpOChl.. CBOOOIHO
CIIPABISICTCS. C IOCTABJICHHBIMU  3a/Ia4aMH,
apryMEHTHPOBaHO H BEPHO OOOCHOBBIBACT
IPUHSTHIC PEIICHHS.

[ToBbIIIIEHHBIH

Xopoltiio

70-89%

OOyuaromuiics TBEpIO 3HAET NPOrPAMMHBIN
MaTepHaj, FpaMOTHO M IO CYLIECTBY M3J1araer
ero. He JOIYCKaeT  CYLIECTBEHHBIX
HETOYHOCTEH Impu OTBETax Ha BOIPOCHI,
IIpaBUJIBHO IMPpUMCHACT TCOPCTUUCCKHUC
MOJIOKCHHUA IpU PCHICHUMW  MPAKTHYCCKUX
3aaa4, BJIAACCT HaBbIKaAMU MW IIPUCMAMH HX
BBITIOJTHEHMUS.

bazosniit

Ynosner
BOPHUTEI

BHO

50-69%

OOyuarouiicss J6eMOHCTPUPYET 3HAHUS TOJIBKO
OCHOBHOI'O Marepuajnga, HO HE YCBOWI €ro
JI€TalM, UCHBITBIBAET  3aTPyJHEHHUS  IIpU
peuIeHny NpakTUYEeCKUX 3ajaad. B orBetax Ha
IIOCTaBJICHHBIE BOIIPOCHI JOITYCKaeT
HETOYHOCTH. JlaeT omnpeneneHus IOHATHH,
HEUCKaXKawomue uxX  cMmbici.  Hapymaer
IIOCJIEI0BATEILHOCTD U3JI0KEHUS
IIPOrPaMMHOI'0 MaTepuaia.

He

chopmupoBana

Heynosn
€TBOPHUTE

JIBHO

0-49%

OOyyaromuiics HE 3HAET, HE BBIMOJHICT WU
HCTIPAaBHUJIBHO  BBIIIOJHACT 6OJ'II)IHyIO qacCTb
ydaeOHOro Mmarepuana. Jlomyckaer omuOKd B
(OpMYJIHPOBKE OIpENEeNIeHNH, HCKaKAIOIINe
WX CMBICH, OECIOpSI0YHO H HEYBEPEHHO
u3naraer MaTepua. OTtBeThI Ha
JIOTIOTHUTEIIBHBIE BOMPOCHI OTCYTCTBYIOT. He
BBITIONTHSIET 3aJaHHUS.




