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PaBouas nporpamwma paspaBoTana B COOTBETCTBHM ¢ TPCOOBATHAMMK:

- DeepanbHOTo rocyA2PETBEHHOND 0OPAIOBATENLHONO CTARIAAPTA CPEAHEro obuero ab-
PaloBanig, yTBepuieHnoro npuxasom MunoSpuavkn Poccmu ot 17.05.2012 Ne 413 (3apern-
cTpposaiioro Musncteperson socTiui Poccuiicroft etepany 07.06.2012. pernctpai-
ORI No 24480);

- DeaepatbHOrD rOCYAUPCTBCHHONO 0GPAIOBATENLHOMO CTAAAPT MO CHEUHATBHOCTH

11.02.18 Crcremil pamiocessn. MOSHARHOR CBAIM B TenepATHOBUIAHHA, YTBCDKIEHNONO
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Banioro Minncrepersom rocTrumE Poceniickoit Genepamn 12.07.2023, pernctpaunoistii Ne
74228):
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14 01 30.11.2022.
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1. OBIIAA XAPAKTEPUCTHUKA PéBO‘IEfI IMPOI'PAMMBbI
OBIEOBPA3OBATEJIBHOU JUCHUIIJINHBI
OY .03 MATEMATHUKA

1.1. MecTo 1MCUMIJIMHBI B CTPYKTYpe 00pa30BaTe/JIbHOM MPOrpaMMbl

Hucuummuaa OY/[.03 Martemaruka BXomuT B obmieoOpazoBarenbHbiii mukn [ITICC3 kak
oOsi3aTenpbHas yaeOHast TUCIUTIIAHA.

Oo6meoOpa3oBarensHas quciuruinaa OY J1.03 MaremaTtuka siBiisieTcst 00s13aTelIbHON 4acThIO
o0meoOpazoBaTebHOTO IMKIIa oOpa3zoBarenbHOil porpammbl CIIO B cootBerctBuu ¢ ®I'OC mo
cnenuanbHocTh 11.02.18 Cuctemsl paxnocBs3u, MOOMIIBHOM CBS3U U TeJIepa nOBEIaHHs.

1.2. Leap u njiaHupyeMble pe3yJbTAThI 0CBOEHHS TUCHHIJIMHBI:

1.2.1. lleas 001meo0pa3oBaTebHON JUCUMIIIIMHBI

Copmepxanme mporpaMMmbl obmeoOpazoBarensHoi muctumuimael OY .03 Maremaruka
HaIlpaBJIEHO Ha JIOCTHIKEHUE Pe3yJbTAaTOB €€ M3y4YeHHUs B COOTBETCTBHHU ¢ TpeboBanmsimu OI'OC
COO ¢ yueToM COBpPEMEHHBIX MHPOBBIX TpeOOBaHHUU, MPEIBSBISAEMBIX K MaTEMaTUYECKOMY
00pa3oBaHWIO, W TPAIUIUNA POCCHMCKOTO oOOpa3oBaHMs. M C Yy4eToM THpodeccrHoHambHON
HanpasieHHoctr PI'OC CIIO.

[IpropuTeTHBIMU LIENSAMU O0yUEHUSI MaTeMaTUKe Ha 0a30BOM YPOBHE SIBIISIOTCS:

- (dopmupoBaHHE IEHTPATBHBIX MAaTEMAaTHYECKUX TMOHATHH (YKCIO, BEIWYUHA,
reomerpuueckas  ¢urypa, TEpeMeHHas,  BEpPOSATHOCThb,  (PyHKIHUSA),  OOECIEeYNBAIOIINX
IIPEEMCTBEHHOCTD U MEPCIEKTUBHOCTh MAaTEMaTHUECKOT0 00pa30BaHuUs 00YJarOIIUXCS;

- MoJBe/leHHe O0YyYarolMXcs Ha JOCTYIHOM JUJIi HUX YPOBHE K OCO3HAHHUIO B3aUMOCBSI3H
MaTEeMATHKU W OKPYKAIOIIEr0 MHpa, MOHMMAHHE MATeMaTUKH KaK YacTh OO0Ield KyIbTyphI
YeJI0BEYECTBa,

- pa3BUTHME HHTCJUIGKTYAIbHBIX W  TBOPYECKHX CIOCOOHOCTEW  oOydaromuxcs,
MO3HABATEIbHON aKTUBHOCTH, HCCIEA0BATEIbCKUX YMEHHM, KpUTUUHOCTH MBIIIJICHUS, UHTEpeca K
U3YYCHUIO MAaTEMaTUKU;

- opmupoBanue GHyHKIIMOHATHLHOW MaTeMaTH4YeCKOW IPaMOTHOCTH: YMEHHUS pacro3HaBaTh
MaTeMAaTHYECKUE ACTIEKThI B PEAbHBIX KU3HEHHBIX CUTYAIHMSIX U MPU U3YUYCHUU APYTUX YIEOHBIX
MPEeIMETOB, MPOSBICHUS 3aBUCUMOCTEH U 3aKOHOMEpHOCTEH, (GOopMyIHpoBaTh HMX Ha fA3bIKE
MaTEeMAaTHKH M CO3/aBaTh MaTEeMaTHYECKHE MOJIEIH, MPUMEHSTh OCBOCHHBIM MaTeMaTHYeCKH
anmapar Uil pellieHus MPaKTUKO-OPUEHTHPOBAHHBIX 3a/lady, MHTEPIPETUPOBATh U OICHUBATDH
MOJTy4YEHHBIC PE3YIbTATHI.

1.2.2. Ilnanupyemble pe3yiabTaThbl OCBOCHUS 001e00pa3oBaTebHON MUCHMILIUHBI B
coorBercTBMU ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO
Ocoboe 3HaueHne quciuInHa umeeT npu popmupoBanuu u pazputuu OK u I1K.

Kon u [1nanupyemsble pe3ynbTaThl OCBOCHUS TUCHUTUIHHBI
HaWMEHOBAaHHUE Oom1me JucuunnuHapHbie
hopMHUpyeMbIX

KOMIIETECHIUHI

OK 01. BeiOupars | B oGsactu  TpyaoBoro | Aireépa m Hadaja MaTeMaTH4YeCKOIo
CIOCOOBI PEIICHUST | BOCIIMTAHUSI: aHaju3a:

3ama4 - TOTOBHOCTH K Tpyay, | 1) UmMcja v BLIYMCIEHHUS:
npoeCCHOHATIBHO | OCO3HAHHE LIEHHOCTH | - OMepUpoOBaTh MOHSATUSIMU:
i AesITeNbHOCTH TPYIOONIOOUsl, HHTEpEeC K | pallMOHAIIbHOE U JIEHCTBUTEILHOE YUCIIO,
IIPUMEHMUTEIBHO K | PA3JIMUHBIM chepam | OOBIKHOBEHHast M JECATHYHAS JPOOb,
pa3IMYHbIM npodeccroHanbHOM MIPOLIEHTHI;

KOHTEKCTaM NESITEIbHOCTH, CBSI3AHHBIM C




MAaTeMaTUKOMN u ee
MIPUIOKCHUSIMH, yYMEHHE
coBepuIaTh OCO3HAHHBII
BBIOOD Oymymieit mpodeccuun
u peain30BbIBaTh
COOCTBEHHBIC  >KU3HCHHBIE
IUIaHbl,  TOTOBHOCTH U
CIIOCOOHOCTH K
MaTeMaTH4eCKOMY
00pa3oBaHUIO u
caM000pa30BaHUIO Ha
MPOTSKEHUU BCEU KU3HHU,
TOTOBHOCTh K AaKTHUBHOMY
Y4acTHIO B pelieHnn
MPaKTUYECKUX 3a1au
MaTeMaTU4eCKOU
HaIpPaBJIEHHOCTH
OBaanenue
NMO3HABATEJILHBIMU
YHHUBeEpPCAJIbHBIMHU
Y4eOHBIMU AeliCTBUSIMHU:
a) 0a3oBble JIOrHYeCKHe
AeCTBUSA:

- BOCIIPUHUMATh,
¢bopmynupoBath U
peoOpa3oBHIBATH
CYXJICHHSI: YTBEPIUTEIIbHBIE
u OTpHIIaTeNbHBbIE,
€IMHUYHBIC, YaCTHBIE U
oO1ue, yCIoBHBIE,

- BBISIBIIATh MAaTEMaTUICCKUE
3aKOHOMEPHOCTH,
B3aMMOCBSI3U u
nmpoTuBOpeunsi B  (hakTax,
JaHHBIX, HAONIOJCHUSX U
YTBEPKACHUSX, Ipeagarath
KpUTEPUU JJIsl BBISIBICHUS

3aKOHOMEPHOCTEM u
IIPOTUBOPEYUI;

- Jenatb  BBIBOABI  C
UCIIOJIb30BAaHUEM  3aKOHOB
JIOTUKYU, JEAYKTHBHBIX H
WHJTYKTUBHBIX
YMO3aKIIOUeHUH,
YMO3aKIFOYEHU N o
aHaJIOTUH;

IIPOBOAUTH CaMOCTOSITEIIBHO
JI0Ka3aTelIbCTBa
MaTeMaTUYeCKUX

YTBEPKACHUH (TpsSMbIe U OT
MPOTUBHOTO), BBICTPAaUBAThH
apryMeHTall0, NPUBOJIUTH

- BBITMOJIHATH apu(METHUECKHE ONlepallun
C pallMOHAJIbHBIMU H HeﬁCTBHTGHBHBIMH
YK CIIaMU;

- BBIIIOJIHATH HpI/I6JII/I)I(eHHBI€
BBIUHMCIICHMS], UCTONb3ys  TpaBUiIa
OKpYIJIEHUS, AEIaTh NPUKUIKY U OLIEHKY
pe3yibTara BBIYUCICHUN;

- OHNCPUPOBATL IMOHATHAMU: CTCICHL C
LeJbIM  TOKa3aTeneM,  CTaHAapTHas
dbopMa 3amucH NEHCTBUTEILHOTO YHWCIA,
KOpPEHb HaTypajibHOU CTEIICHH,
UCITIONB30BaTh  MOAXOIAIYI0  (popmy
3allUCH  JICMCTBUTENBHBIX YHCEN JUIf
peIICHUA MPAKTUYCCKUX 3aga4d u
NPECTaBICHUS JAHHBIX;

- OICpHUPOBATH IIOHATHUAMMU CHUHYC,
KOCHHYC U TaHI'€HC [TPOU3BOJIBHOTO YIJIa,
HCIIOJIB30BAaTh 3alMCh IMPOU3BOJIBHOTO
yria yepes oOpaTHbIe
TPUTOHOMETPHUUECKUE (PYHKINH;

- ONCpUPOBATh NOHATUAMU: HATYPAJIbHOC,
LIEJIOE YUCIIO0, HWCIOJIb30BaTh IMPHU3HAKU
ACIIMMOCTHU 1ECJIbIX YHCCII, PaA3JIOKCHUC
qyucaa Ha TMPOCTblE MHOXKHUTEIH JUIs
peleHus 3a/1a4;

- ONEpUpOBaTH IOHSTHUEM: CTENEHb C
panroHaIbHBIM noKazaresueM;
ONEpPUPOBATh  IMOHATUAMH: JIOrapudm
qucia, JACCATHYHBIC U  HATypPaJIbHBIC
JorapudMel;

2) YpaBHeHUS M HEPaBEeHCTBA:

- ONEepHpOBATh MOHATUSAMM: TOXKAECTBO,

ypaBHEHHE, HEPaBEHCTBO, 1esoe,
panmoHaIbHOE, UppanoHaIEHOE
ypaBHEHHE, HEpPaBEHCTBO,
TPUTOHOMETPHYECKOE yPaBHEHHE;

- BBITIOJIHATh npeoOpa3oBaHus
TPUTOHOMETPUYECKUX  BBIPAKCHUH |
pemarb TPUTOHOMETPUYECKHE
ypaBHEHUS;

- BBIMOJHATH TPEOOpPa3OBaHUsS IEIBIX,
palMoOHaJbHBIX W HUPPaLMOHAIBHBIX
BBIPOKEHUI ¥ periatb OCHOBHBIC THIIBI

LENIbIX, palMOHAaIbHBIX U
HUPPALMOHAIBHBIX YpaBHEHUH 51
HEPABEHCTB;

- NPUMCHATH YpPAaBHCHUA W HCPABCHCTBA
JUI pelIeHUs] MaTeMaTHYecKUX 3aJad U
3a7a4 M3 pa3IMuYHBIX 00JlacTell HAyKu W
peabHOM KU3HU;

- MOJCIHUPOBATH PCAJIBHBIC CUTyallUl Ha
SI3bIKE aNreOphl, COCTABISATh BhIPAKEHHUS,




MPUMEPBI U KOHTPIIPUMEPHI,
000CHOBBIBATH
COOCTBEHHBIC CYXACHUS U
BBIBOJIBL;

- BBIOUPATh croco0
penieHus y4eOHOUW 3amauu
(cpaBHHBATH HECKOJIBKO
BapHaHTOB penieHus,
BBIOMPATh HauOosee
NOAXOMSIIMI € Y4ETOM
CaMOCTOSTENHHO
BBIJICTICHHBIX KPUTEPHUER).

0) 0a3oBbIe
HCCJIe10BaTEIbLCKHE
nelcTBHA:

- HUCIOJB30BaTh BOIPOCHI
Kak HUCCIIEI0BATEIbCKUN
WHCTPYMEHT MTO3HAHUS,
(GbopMyIHUpOBaTh  BOIPOCHI,
(buxcupyromue
NpOTHBOpEYne, mpodiIemy,
yCTaHABIIMBAaTh HCKOMOE H
JTAaHHOE, ¢dbopmupoBath
TUIIOTE3Y, apryMEHTHPOBAThH
CBOIO IO3MIIUIO0, MHCHUE;

- MIPOBOJIUTH
CaMOCTOSTEIILHO
CILJTAHUPOBAHHBIN
AKCIIEPUMEHT,
HCCIIEI0BAHUE
YCTaHOBJICHHUIO
0COOEHHOCTEH
MaTeMaTUYECKOr0 OOBEKTa,
SIBJICHUS, npoiiecca,
BBISIBJICHUIO 3aBHCHUMOCTEH
MEXIY 00BEKTaMU,
SIBIICHUSIMU, TIPOIIECCAMH,

- CaMOCTOATENILHO
¢bopmynupoBaTh
00001IIeHNT U BBIBOIBI I10
pe3ylbraTtaM MPOBEICHHOTO
HaOJIIOIeH NS,
HCCIIEIOBAHUS,
JIOCTOBEPHOCTh
MOJIYYEHHBIX PE3yIbTaTOB,
BBIBOJIOB M 000OOILEHNIH;

1o

OLICHUBATh

- IIPOrHO3UPOBATh
BO3MOXKHOE pa3BuTHE
npolecca, a TaK¥Ke

BBIIBUTATh MPEIOI0KEHUS
O €ro pa3BUTHUM B HOBBIX
YCIIOBUSIX.

YpaBHEHMsI, HEPABEHCTBA IO YCIIOBHIO
3aJjaud,  UCCIEAOBaThb  IMOCTPOCHHBIE
MOJIEJIN C UCIOJb30BaHUEM armnapara
anreopsl;

- TPUMEHATh CBOICTBAa CTEMEHU JUIs
npeoOpa3oBaHUs BBIpKECHUH,
OIIEPUPOBATH MOHATUAMHU: TIOKA3aTEIbHOE
ypaBHEHHE H HEPaBEHCTBO, peIIaTh
OCHOBHBIE THUIIBI MOKa3aTeIbHbIX
YPaBHEHUI U HEPABEHCTB;

- BBINOJIHATh npeoOpa3oBaHus
BBIPQKEHUH, COAEpXKaIINX JOrapuQMBbl,
OIIEpPUPOBATH HOHATUAMMU:
norapupmMuIecKoe ypaBHEHUE U
HEPaBEHCTBO, pPELIaTb OCHOBHBIE THIIBI
JorapupMUIECKUX ypaBHEHUI U
HEPaBEHCTB;

- HAXOIUTh pELICHHA MPOCTEHIINX
TPUTOHOMETPHUYECKUX HEPABEHCTB;

- ONEepUpoBaTh MOHATUAMHU: CHUCTEMA
JIMHEWHBIX YPABHEHUN WU €€ peLICHUE,
UCMOJNb30BaTh  CHCTEMY  JIMHEHHBIX
YpaBHEHHUH Ui pElIeHUs MPAaKTUYECKUX
3ajau;

- HAXOIUTh pELICHHA MPOCTEHIINX
CHCTEM U COBOKYIHOCTEH pallMOHAIbHBIX
YPaBHEHUI U HEPABEHCTB;

3) ®yHkumMu 1 rpapuku:

- ONepupoBaTh MOHATHAMU: (YHKIIHS,
crocoObl  3amanust (QyHKIMH, 00JacTh
OTIpeNieIeHusT M MHOXKECTBO 3HAYCHUU
byakuun, rpaduk QGyHKIAHA, B3aUMHO
oOpartHble GYHKINU;

- ONEepUPOBaTh MOHATHSMU: YETHOCTH U
HEYETHOCTh (DYHKIUH, HYIH (YHKIIHH,
IIPOMEKYTKH 3HaKOIIOCTOSHCTBA,

- HCIIOJIb30BaTh Tpapuku (YHKUUN UIs
pelIeHNs] YpaBHEHUI;

- CTPOUTH M YUTATh TpapUKH JTHHEHHOU
byHKIMKM,  KBaApaTUYHOM  (PyHKIHH,
CTeTIEHHOW  (QYHKIMM  C  IEIbIM
HoKa3aTeseM;

- HCIIOJIb30BaTh Tpapuku (YHKUUN UIs
UCCIIEI0BaHMS IPOIIECCOB u
3aBUCUMOCTEH TIpU pelleHHH 33734 U3
JpyruX y4eOHBIX MPEAMETOB U pealbHOU

JKU3HH, BBIPAXKATH bopmymnamu
3aBUCUMOCTH MEXIY BEIUYUHAMU;
- OIIEpUPOBATh MTOHATUSMH:

nepuonuveckas (GYHKIHS, MPOMEKYTKH
MOHOTOHHOCTH ¢byHKIMN, TOYKH
sKcTpeMyMa (yHKIMM, HauOoJblliee W




OK 02.
Ucnonb3oBars
COBpEMEHHBIE
CpEICTBA IIOMCKA,
aHaym3a u
MHTEpHpeTauu
uHpopmanuu, ©
MH(pOPMAalOHHbIE
TEXHOJOTUH  JAJIs

BBIIIOJIHCHUS 337124
po¢eCCHOHATBHO
U IeITeNbHOCTHU

B ob0mactu  nmeHHocTH
HAYYHOI'0 MO3HAHMS:

- c(hOpMHUPOBAHHOCTH
MHPOBO33PEHHU,
COOTBETCTBYIOIIIETO
COBPEMEHHOMY
pa3BUTHUsA
00IIeCTBEHHOMN
IMOHUMAaHHE
MaTE€MaTUYeCKOW HAyKH Kak
chepsl YeJI0BEUECKOU
NESTENIBHOCTH, JSTaloB €€
pPa3BUTHUS U 3HAUUMOCTH JJIS
pa3BUTHUS LUMBWINA3AIMH,
OBJIAJICHHE SI3BIKOM
MaTeMaTUKU u
MaTeMaTH4eCcKOn
KYJIbTYpOH Kak CpEICTBOM
MMO3HAHUS MUPA, TOTOBHOCTD
OCYUIIECTBJIATh NPOEKTHYIO U
HCCIIEI0BATENbCKYIO
NEeATEIbHOCTh
WHJIMBUIyaJIbHO U B TPYIIIIE.
B) yYMeHue padorarb C

YPOBHIO
HayKU u
MPAKTUKH,

uHpopmanuei:
- BBUBIATH  JC()HUIIUTHI
nH(popManuy, IaHHBIX,

HEOOXOJMMBIX IS OTBETa
Ha BOMPOC U JUI PEIICHHS
3aj1auu;

- BBIOMpaTh HHPOPMALIUIO U3
HUCTOYHHKOB Pa3INIHBIX
THUIIOB, aHaJM3UPOBATb,
CHCTEMaTH3HPOBATh u
MHTEPIPETHPOBATD
WHPOpMANUIO  Pa3TMYHBIX
BUJIOB U bopm
MIPEICTABIICHHS,

- CTPYKTYpPHUPOBAThH
nHpopmaruio,
MPEJCTABIATh
Pa3IMIHBIX
WJLTIOCTPUPOBATH
rpauvecku;

- OIICHMBATh HAJIEKHOCTb
nHpopmauu o
CaMOCTOSITEITLHO
chopMyTUpPOBaHHBIM
KPUTEPHSIM.

ee B
dbopmax,

OK
IInanupoBarh
pealn30BbIBATh

03.

u

B o0JacTH
HPaBCTBEHHOI0
BOCIIMTAHMA:

JAYXOBHO-

HanuMeEHbIIEe
IIPOMEXKYTKE,
UCCIIEIOBaHMS
rpaduKom;

- ONepUpoBaTh MOHATUAMHU: TIpaduKH
MoKa3aTeIbHOM, JIorapu(MUYECKOll |
TPUTOHOMETPUYECKHUX GbyHKLUH,
n3o0pakaTh HMX Ha  KOOPIMHATHOM
IJIOCKOCTH M UCIOJIb30BaTh AJIS PEILICHUS
YPAaBHEHUN U HEPABEHCTB;

3HauYeHUs] QYHKIHH Ha
UCTIONB30BaTh WX  JUIS
GyHKIMH,  3aJlaHHOU

- u3o0pakaTb ~Ha  KOOPAMHATHOM
TUIOCKOCTH rpaduxu JTUHEHHBIX
YpaBHEHMI M HCIIOJIB30BAaTh HX IS
pereHus CUCTEMBI TUHEHHBIX
YpaBHEHUH;

- UCTONB30BaTh rpaduku GyHKUUN IS
UCCIIETOBaHUS MPOIIECCOB u
3aBUCHMOCTEH W3 JApPYyruX  Yy4eOHBIX
JTUCIIUTLINH.

4) Hauagaa MaTeMaTU4eCKOro
aHaJmu3a:

- OIIepUpPOBaATH MOHSTHSIMHU:

MOCJIeI0BATENbHOCTD, apu(METHUECKas U
r€OMETPUYECKAsl IPOTPECCUH;
- ONEepUpPOBATh MOHATUAMHU: OECKOHEUHO

yOBIBaromas reOMeTpUYEeCcKast
mporpeccus, cyMMma OCCKOHEYHO
yOBIBaroIIei T€OMETPUUIECKOU
MIPOTPECCUH; 3a/1aBaTh
MOCIE0BATEIILHOCTH pPa3TUYHBIMHU
criocodamu;

- HUCII0JIb30BaTh CBOICTBA

IIOCJIEI0BATEILHOCTEN U IPOIPECCUN IS
pELICHNs pEeaIbHBIX 3a/a4 MPUKIATHOTO
Xapakrepa;

- OIIEpUPOBATH MOHATHUIMMU: HENIPEPBIBHAS
¢byHkuusa,  npousBogHas  (yHKIUH,
HCIIOJIB30BATh re€OMETPUYECKHI U
(bu3MUeCKUN CMBICT TPOW3BOJHON st
pelIeHns 3a1a4;

- HaXOJUTh IIPOU3BOAHBIC 3JIEMEHTAPHBIX

(yHKIMA, BBIYHCIATH  MPOU3BOIHBIC
CYMMBI, HpOI/I3BeI[eHI/ISI, YaCTHOI'O
ynxumii;

- HCIIOJIB30BATh HpOI/I3BOI[Hy10 JUUIA
HCCIIEIOBAHUS byHKIIH Ha
MOHOTOHHOCTH 148 3KCTpeMyMBI,

NPUMEHATh PE3yIbTAThl HCCIIETOBAHUS K
MOCTPOEHHIO TPa(UKOB;

- HCHONB30BaTh MPOM3BOAHYIO  UIS
HaxXOXJACHUA HaAWJIydlIEeTO PCIICHHUA B
NPUKJIAJHBIX, B TOM YHCJIE COLHUAIBHO-




COOCTBEHHOE - OCO3HaHWe JIyXOBHBIX
npodeccHoHabHO | IIEHHOCTEH POCCHIICKOTO
€ U JIMYHOCTHOE | Hapoja, CPOPMUPOBAHHOCTD
pa3BuTHE, HPABCTBEHHOTO  CO3HAHUS,
MpearnpUHUMATENb | STUYECKOTO MOBE/ICHUS,
CKYIO CBSI3aHHOTO C ITPAKTUIECKIM
NesITeIbHOCTh B | IPUMEHEHUEM JIOCTHKEHUMN
npoecCHOHATLHO | HAYKH U JACSITEIbHOCTHIO
i cdepe, | yueHoro, OCO3HaHHE
UCIOJIb30BaTh JTUYHOTO BKJIaJa B
3HAHUS MO | IOCTPOEHHE  YCTOHYHMBOIO
(buHaHCOBOM Oymyuiero;
IrPaMOTHOCTH B | OB1ageHune yMeHHeM
pa3IMYHBIX CAMOKOHTPOJIsI KaK
AKU3HEHHBIX YACTbI  PeryJsiTUBHBIX
CUTyaLHSIX Y4eOHBIX J1eiiCTBMIi:
- BJIQ/IETh HaBbIKaMU
M03HABATENbHON pedexcuu
KaK OCO3HAHUS
COBEpIIAEMBIX JIEUCTBUUA U
MBICITUTENIBHBIX TIPOIIECCOB,
UX pe3yabTaToB, BIAJETh
croco0amMM  CaMOITPOBEPKH,
CaMOKOHTpOJISl Tpoliecca M
pe3yibTara perieHus
MaTeMaTHIeCKOM 3a1a4u;
- TpenBHIETh TPYTHOCTH,
KOTOpbIE€ MOTYT BO3HUKHYTh
Opu  pElIeHUH  3aJadu,
BHOCUTh  KOPPEKTHBBI B
JeSITeNbHOCTh Ha OCHOBE
HOBBIX 00CTOATENLCTB,
JTAHHBIX, HaWICHHBIX
OLIMOOK, BBISIBJICHHBIX
TPYIHOCTEN;
- OLIEHUBAaTh COOTBETCTBHUE
pe3yibTara (0% u
YCIIOBHSIM, OOBSCHSTH
MPUYUHBI JTOCTHKCHUS WU
HEJOCTUKEHUSI pe3yJIbTaTOB
NESTeNbHOCTH,  HaXOJUTh
omuOKy, J1aBaTh OIICHKY
PUOOPETEHHOMY OTIBITY
OK 04. | B obgactu (Pusnueckoro
DddexTuBHO BOCIIMTAHMUS:
B3alMOJIeIiCTBOBAT | - c(OpMUPOBAHHOCTh
b W paboraTh B | yMEHHUSA MPUMECHSITh
KOJIJIEKTHBE U | MaTeMaTU4YeCKUe 3HAHUS B
KOMaH/Ie MHTEpECax 3J0pOBOTO H

0e3omacHOTo 00pasa KU3HU,
OTBECTCTBCHHOC OTHOIICHUEC
K CBOEMY 3JI0POBBIO

YKOHOMMYECKHUX, 3a/1a4ax;

- OIIEpUPOBATH MTOHATUSIMU:
nepBooOpa3Has M HMHTErpaj, HNOHUMATh
TE€OMETPHUECKUI U (U3NYECKUN CMBICI

WHTETpaa,

- HAXOJUTh nepBOOOpa3HbBIE
DJIEMEHTAPHBIX ~ (QYHKIUH, BBIYHCIATH
uHTerpanl mno  ¢opmyne  HpioToHa-
JlelOuua;

- pemiath NPHUKIAJHBIC 33/1a4d, B TOM
YHCIe  COIHMAIbHO-DKOHOMHUYECKOTO |

(GU3MYECKOTO  XapakTepa,
MaTeMaTUYeCKOro aHaJln3a;
5) MHo:xecTBa U JIOTHKA:
- ONEepUPOBATh TMOHATHUSIMH: MHOXKECTBO,
ornepannuun Hazjg MHOXCCTBaAMU,
WCII0JTh30BaTh TEOPETHKO-
MHOKECTBEHHBII arnrapar il onucaHus
peanbHBIX MPOLIECCOB W SIBICHUH, IPHU
pelieHuu 3aJad W3 JAPYTUX Y4COHBIX
MPEAMETOB;

- OTIEPUPOBATH MOHITHIMU: OIIPEICIICHUE,
Teopema, CJIeJICTBUE, JOKA3aTeNIbCTBO.

CpencTBaMu

I'eomerpust

("I'eomerpuueckne ¢Gurypsl H HX
cBoiicTBa'', "U3mepenne
reoMeTpu4YecKux BeJuYmuH"

- OmepupoBaTh TMOHATUSAMHU: TOYKA,

npsiMasi, JI0CKOCTb;
- MPUMEHATh aKCHOMBI CTEPEOMETPUH U

CIHEACTBUS M3 HHUX IIpU  PEIICHUU
reOMETPUYECKUX 3a/1ay;
- ONEpUPOBATH MTOHSTUSMU:

MapAJUIEIBHOCTh U MEPIEHANKYIIPHOCTD
MIPSAMBIX U IIJIOCKOCTEM;

- KJ1accu(puIupoBaTh B3aMMHOE
PacIoJIOKEHUE MPAMBIX U IJIOCKOCTEN B
IIPOCTPAHCTBE;

- ONEpPUPOBATh MOHATUAMU: ABYTPAHHBIN
yroj, rpaHd JBYIPaHHOIO Yyria, pedpo
JBYTPAHHOI'O  YIJIa, JIMHEWHBIA yroia

INBYTPAaHHOTO yIyla, TpaaycHas Mepa
JBYTPAHHOIO YIJIa;

- OIIEpUPOBAThH MOHSTHSMM:
MHOT'OTpaHHUK, BBIITYKJIBIN u
HEBBIMYKIIbI MHOTOTPAHHMK, JJIEMEHTBI
MHOT'OTpaHHUKA, IIpaBUJIbHBIN
MHOTOTPaHHHUK;

- pacno3HaBaTb  OCHOBHBIE  BHJbI
MHOTOIPAaHHUKOB (IUpamMuaa, MpU3Ma,

NPSIMOYTOJIBHBIN Mapajuienenumnes, Kyo);
- KiIaccu(uUUpoBaTh MHOTOTPaHHHKH,




(3mopoBoe MUTaHue,
cOaTaHCUPOBAHHBIN PEXKUM
3aHSATHN u OTJIIBIXA,
perymnsipHas busnueckas
aKTUBHOCTH),  (pu3nueckoe
COBEpILIEHCTBOBAaHUE  MpHU
3aHATUIX CHOPTHUBHO-
03JI0POBUTEIBHOU
JeSITeNIbHOCTBIO;
OBaanenue
COBMECTHOM
AesITeIbHOCTH:
- MOHUMATh ¥ UCIOJIb30BaTh
[IPEUMYILECTBA KOMaHIHOU
Y UHJMBUIYaJbHOU pabOThHI
OpU  pPEUIeHHH  Y4eOHBIX
3a1a4, TMPUHAMATH LEJb
COBMECTHOM OEATEIbHOCTH,
IJIAHUPOBATh OPraHMU3AIUI0

YMEHUAAMHA

COBMECTHOM paboTHI,
pacripenenats BHIBI pador,
JOTOBapUBATKCS,

o0CyXnaTb  Tpouecc H
pe3yabTaT paboTHI,
00001maTh MHEHUS

HECKOJBKHUX JTIOJICH;
- yqaCTBOBaTL B I‘pynHOBbIX

dhopmax paboThI
(obcyxnenus, oOMeH
MHCHUM, "MO3TOBBIE
TYypMBbI" 51 UHBIE),
BBHIIIOJIHATH ~ CBOIO  YacTh

paboThl U KOOPAMHHUPOBATH
CBOU JCHCTBUSL C APYTUMH
YJIeHAMU KOMaH/Ibl,
OILIEHUBATh Ka4eCTBO CBOETO
BKJIaJ]a B OOIIMIA POIYKT 10
KPUTEPUSIM,

cOopMyIHpPOBaHHBIM
Y4aCTHUKAMH
B3aUMO/ICVCTBUSI.
OsBianenue yYMeHHeM
CaMOOPraHU3aAUNHU KaK
YacTbl0  PeryJasiTUBHBIX
yueOHBIX 1eiicTBUI:

- COCTAaBJISITh IJIaH,

aJrOpPUTM pELICHUd 3a1ad4u,
BBIOMPATh CIOCOO pelIeHus
C  y4EeTOM  HMEIOIIUXCS
peCypcoB M COOCTBEHHBIX
BO3MOXKHOCTEH,

apryMeHTHPOBATh U

BBIOMPAsi OCHOBAHMS /IS KJIACCU(PUKAITNH
(BBITTYKJIBIC u HEBBITYKIIbIC
MHOTOTpaHHUKH, IIpaBUJIbHbIE
MHOTOTPaHHUKH, TPSIMBIE W HAKIOHHBIC
MIPU3MBI, TapaJUIeNenUIe/1bl);

- ONepupoBaTh TOHATHUSMHU: CEKYIIast
MJI0CKOCTh, CEYEHNE MHOTOIPaHHUKOB;

- OOBSCHATH TPHHIMIIBI TMOCTPOSHUS
CEUEHUH, HCIONb3ys METOJA  CIJEIOB;
CTPOUTH  CEUYCHHS]  MHOTOTPAaHHUKOB
METOJIOM CJIEJIOB, BBITIOJIHATH
(BBIHOCHBIE)  TUIOCKME  YEpPTeXHU U3
PUCYHKOB TIPOCTBIX OOBEMHBIX (QUTYD:
BUJ CBEPXY, COOKY, CHH3Y;

- pewlaTh 3aJayd Ha HaXOXJEHUE
T€OMETPUUYECKUX BEIMYMH MO 0Opasiam
WIN ajropuT™MaM, NMPUMEHSS H3BECTHBIE
AQHAIMTUYECKUE METONBI TPH PEIICHUU
CTaH/IAPTHBIX MATEMATHUYECKUX 3a/ad Ha
BBIUHCIICHHE PACCTOSHUN MEXIy IBYMS
TOYKAMH, OT TOYKH JI0 IPSIMOH, OT TOYKHU

Jigo) IJIOCKOCTH, MEXIY
CKPEUIMBAIOIIUMHUCS MPSIMBIMU;
- pemarh 3aJa4d  HAa HaXOXXJICHHE

TeOMETPHUECKUX BEJIWYMH IO 00Opas3iam
WIN ajJropuT™MaM, NMPUMEHSST U3BECTHBIE
AQHAIMTUYECKUE METONBI TPH PEIICHUU
CTaHJIaPTHBIX MaTEeMaTHMYECKUX 3a/ad Ha
BBIYHCIICHHE yIJIOB MEXTY
CKPEIIMBAIOIIMMUCA TPSAMBIMUA, MEXIY
OpsAIMOM M IJIOCKOCTBIO,  MEXKIY
IJIOCKOCTSIMU, IBYTPaHHBIX YIJIOB;

-  BBIUUCIATH OOBEMBI W  TUIOIIATU
MOBEpXHOCTEN MHOTOTPaHHUKOB
(mpu3ma, nMpamMpaa) € NPUMEHEHUEM
dbopMyn,  BBIYMCIATH  COOTHOILICHUS
MEXIy  IUIOIIAIsIMH  TMOBEPXHOCTEH,
o0beMaMu MOAOOHBIX MHOTOIPaHHUKOB;
- OMEePUPOBATH MOHATHSIMH: CUMMETPHS B
MPOCTPAHCTBE, LIEHTP, OChb U IJIOCKOCTH
CUMMETpPUHU, IIEHTP, OChb M IIOCKOCTb
CUMMETPHUH (UTYPHI;

- U3BJEKaTh, INPeoOpa3oOBBIBATE U
MHTEPIPETUPOBATh  MHPOpPMAIUIO O
MIPOCTPAHCTBEHHBIX TeOMETPHUYECKUX
¢burypax, IpeICcTaBICHHYIO Ha YepTekax
U PUCYHKAX;

- IPUMEHSATH TeOMETpUYecKre (aKThl IS
pelIeHusT  CTEPEeOMETPUUYECKHX  3ajad,
MPENIoiaraloiuX  HECKOJIbKO  IIaroB
peLIeHHs], €CIIM YCJIOBUS TNPUMEHEHUS
3a/1aHbl B IBHOU (popme;




KOPPEKTUPOBAaTh BapUAHTHI
pelIeHUuN C y4eTOM HOBOW
nHpopMaIuu.

Osaanenue YMeHUeM
CAMOKOHTPOJIsI KaK
YacTbI)  PeryJsiTUBHBIX
YUeOHBIX 1efiCTBMIi:

- BJIQJICTh HaBbIKaMU
MMO3HABATENHHOU pedIeKCUH
KaK OCO3HaHUs
COBEpIIAEMBIX JIEUCTBUUA U
MBICJIUTENIbHBIX TPOIIECCOB,
UX pe3yabTaToB, BIAJETh
croco0amMM  CaMOITPOBEPKH,
CaMOKOHTpOJISl Tpoliecca M
pe3ynbTaTa peteHus
MaTeMaTHYeCKOH 3a1auu;

- TpeaBUIIETh TPYAHOCTH,
KOTOpPbIE MOTYT BO3HUKHYTh
Opu  pelIeHUH  3aJayu,
BHOCUTb  KOPPEKTHUBBI B

JIEATEILHOCTh Ha OCHOBE
HOBBIX 00CTOSITEIILCTB,
JAHHBIX, HaWIeHHBIX
OIINOOK, BBISIBJICHHBIX
TPYAHOCTEN;

- OIICHUBATh COOTBETCTBHE
pe3yibraTta LEeIn u
YCIIOBHSIM, OOBSICHATH

NPUYUHBI TOCTH)KCHUS HITH
HEJOCTUIKCHHSI PE3yJIbTaTOB
NESTeNbHOCTH,  HAaXOIUTh
omuOKy, JlaBaTh OIICHKY
MPUOOPETEHHOMY OTIBITY.

OK 05.
OcymecTBIATh
YCTHYIO u
MMHCbMEHHYIO
KOMMYHHKAITUIO Ha
rocyJapCTBEHHOM
s3p1IKke Poccuiickoit
denepanun C
y4eTOM
0COOEHHOCTEH
COLIMAJILHOTO 51
KYJIbTYPHOTO
KOHTEKCTa

B 007acTH 3CTETHYECKOIO
BOCIIMTAHMS:

- 5CTETHYECKOE OTHOIICHHUE
K MHPY, BKJIOYas dCTETUKY

MaTEMAaTHYCCKUX
3aKOHOMEPHOCTEH,
O0BEKTOB, 3a/1a4, PEIIeHUH,
paccyXIeHui,
BOCTIPpUUMYUBOCTD K
MaTeMaTHYeCKUM acleKTam
Pa3JIMIHBIX BUI0OB
HCKYCCTBA;

Osaanenue YMeHUeM
o0IeHusl KaK 4YacTbIo
YHHMBEPCAJbHBIX
KOMMYHUKATHBHBIX

Y4eOHBIX 1eiiCTBMIi:

- IPUMEHSTH MPOCTEUIINE MPOrpaMMHBIE
CpeacTBa u
ANEKTPOHHOKOMMYHHKAI[UOHHbIE
CUCTEMBI npu pelieHun
CTepEeOMETPUYECKHX 3a]1aY;

- MPUBOJIUTH NPUMEPHI MATEMATUUYECKUX
3aKOHOMEPHOCTEH B MPHUPOJE U KU3HH,
pacno3HaBaTh  MPOSIBIIGHHE  3aKOHOB
Tr€OMETPHUHU B UCKYCCTBE;

- TPUMEHSATH TMOJIyYeHHBIC 3HAHUS Ha
MpaKTUKE: aHAIU3UPOBaTh  peajbHbIE
CUTyalldd W TIPUMEHSATh HW3YYCHHBIC
MOHATHSL B TMpoliecce TMOWCKA pelIeHus

MaTeMaTHYECKH copMynupoBaHHOK
npoOJIeMbl, MOJENIUPOBAaTh  peajbHbIe
CUTyalluu Ha  s3bIKE  TE€OMETpUH,

UCCIIeI0BAaTh TMOCTPOCHHBIE MOJIETH C
HUCITIOJIB30BaHUEM TCOMETPHUICCKUX
MOHATUN W TeopeM, ammapara anreOpsl,
pemiath NPaKTHYECKHE 3a71a4H,
CBSI3aHHBIC C HaX0XICHHUEM
reOMETPUYECKUX BEIIUYNH,
- OTIEPUPOBATH
[UTHHIPUYIECKas
oOpa3yromue [VTHHIPAYECKON
MOBEPXHOCTH, IMJIMHID, KOHUYECKAs
MOBEPXHOCTh, 00Pa3yIOIIHe KOHUYECKOM
MOBEPXHOCTH,  KOHYC,  cdeprueckas
MMOBEPXHOCTb;

- pacmo3HaBaTh

TTOHSITHSIMH:
MTOBEPXHOCTb,

TeJa  BpalleHus
(umnmuHOp, KoHyc, cdepa ©  Imap);
OOBSACHITH CIOCOOBI TMOJyYEHHUS Tel
BpAIlICHUS; KJIacCU(UIIMPOBATH B3aUMHOE
pacnonoxkeHue cheppl U IUIOCKOCTH;
OMEepUpOBaTh  TMOHATUSIMHU:  IIAPOBOU
CEerMEHT, OCHOBAHHE CErMEHTa, BBhICOTa
CErMEHTa, IIapOBOM CJIOM, OCHOBAaHUE
IIapOBOTO CJI0S, BBICOTA IIAPOBOTO CIIOS,
IapOBOM CEKTOP;

- BBIYHUCIATH O0BEMBI U  IUIOIIAIU
IIOBEPXHOCTEH Tell BpAallLEHHUS,
T€OMETPUYECKUX TEJI € IPUMEHEHHUEM
dopmy;

- OIIEpUPOBAThH MOHSTHSMM:

MHOTOTPAaHHHUK, BIHUCAHHBIA B cdepy H

omHMCaHHBIA  OKoJo  cdeprr, cdepa,
BIIMCAHHAasd B MHOTOI'paHHHUK WA TEJIO
BpAIlCHHS,

- BbBIYUCIIATH COOTHOLICHUA MCKOY

TUIOMIA/ISIMKA TIOBEPXHOCTEH M 0O0beMaMu
IMOJJOOHBIX TEJI,
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- BOCIPUHUMATh u
(dbopMyIUpoOBaTh CYKICHUS
B COOTBETCTBUH c
YCIOBHSIMA U IEIISAMHU
OOIEeHMs, SICHO, TOYHO,
IPaMOTHO BBIPAXKaTh CBOIO
TOYKY 3PEHHUS] B YCTHBIX H

MUCEMEHHBIX TEKCTax,
JaBaTh MOSICHEHUS MO XOAY
pelieHus 3a/1a4w,
KOMMEHTHPOBATh
IIOJIyYEHHBIN pe3yJIbTaT;

- B Xo#e OOCyXIeHUs
3alaBaTh ~ BONPOCHI IO
CyIIECTBY  0OOCYyXJIaeMou
TEMEL, POOIIeMEI,
pelaeMon 3aJ1a4u,
BBICKA3bIBATh ujeH,
HaIleJICHHBIE  HA  TIOWCK
pelIeHus, COTIOCTABJISTh
CBOH CYXKICHHS c
CYXJICHUSIMU JIPYTHUX
Y4aCTHUKOB JMasora,
OoOHapyXHBaTh paszuyue W
CXOACTBO MO3UITUM, B
KOPPEKTHOM dbopme
¢bopmynupoBaTh
pasHoriacus, CBOH
BO3PaKCHUS,

- TIPENICTaBISITh PE3yIbTaThl
pelieHus 3a/1a4w,
AKCIIEPUMEHTA,
WCCIICTOBAHMSI, MPOEKTA,

CaMOCTOSITENTFHO BBIOMPATH
dbopMaT BBICTYIUICHHSI C
YUETOM 3aja4 Mpe3eHTAuN
1 0COOEHHOCTEH ayAUTOPHUH.

OK 06. IIposBisaTh
Ipa)TaHCKO-
MaTPUOTHYECKYIO
MMO3HIIHIO,
JEMOHCTPUPOBATH
OCO3HAHHOE
MOBEJICHUE
OCHOBE
TPATUITMOHHBIX
0011IeUeIOBEUeCKU
X IIEHHOCTEH, B TOM
gHuclie C Y4eTOM

Ha

rapMoHu3anuunu
MCXHAITMOHAJIbHBI
X u

B o0sacTu rpaxaaHckoro
BOCIIUTAHUA:

- c(hOopMHUPOBAHHOCTH
rpak1aHCKOU MO3ULINU
oOyyaromerocs KaK
aKTUBHOTO u
OTBETCTBEHHOTO qiieHa
POCCUICKOTO o0riecTBa,
MpeICTaBIICHHUE 0
MaTEMAaTHYECKUX  OCHOBaxX
(G YHKIIMOHUPOBAHUS

pa3IMYHBIX CTPYKTYP,
SIBJICHU, 1101 (14%0)
Tpa)XJIaHCKOro  0OIIecTBa

(BBIOODBI, OTIPOCHI "

- m300pakaTh u3y4daeMble (QUTYpPHI OT
PYKM ¥ C TPUMEHEHHEM MPOCTHIX
YepTEKHBIX HHCTPYMEHTOB;

- BBINOJHATH  (BBIHOCHBIE) IUIOCKHE
YepTeXHM U3  PUCYHKOB  MPOCTHIX
00beMHBIX (UTYp: BUA CBEpPXY, COOKY,
CHU3Y, CTPOUTH CEUEHUS TeJl BpallleHUs;
- W3BIEKaTh, HWHTEPIPETHPOBATH U
npeoOpa3oBbiBaTh  WMHMOpPMAIUIO O
MIPOCTPAHCTBEHHBIX TEOMETPHUECKUX
¢burypax, IpeICcTaBICHHYIO Ha YepTeikax
U PUCYHKAX;

- ONepupoBaTh TOHATHEM BEKTOp B
MIPOCTPAHCTBE;
- BBINOJIHATH
BEKTOPOB,
YMHOXEHUS

NEUCTBUSL  CJIOKEHUS
BbIUHWTAHUA BeKTOpOB 148
BEKTOpa  Ha  YHUCIO,
OOBSCHATh, KAaKHUMH CBOMCTBAMHM OHU
o0aaroT; HPUMEHATD MpaBUIIO
napajuieJenumnea;
- OHepI/IpOBaTL IIOHATUAMU . l[eKapTOBbI
KOOPJMHATHl B IIPOCTPAHCTBE, BEKTOD,
MOJAYJb BEKTOpPa, PAaBEHCTBO BEKTOPOB,

KOOpJIMHATBl BEKTOpa, Yrol MEXIy
BEKTOpaMHM, CKaJIIpHOE IPOU3BEACHUE
BEKTOPOB, KOJUTMHEapHbIe u
KOMIUTAaHAPHBIE BEKTOPBL;

- HaxoAWThb CYMMY BEKTOPOB U

IIPOU3BEACHNE BEKTOpPAa Ha YHUCIIO, Yroil
MEXY BEKTOPAMH, CKaJIsIpHOE
IIPOU3BEECHNE, PACKIIABIBATE BEKTOP IO
JIBYM HEKOJUIMHEAPHBIM BEKTOPaM;

- 3aJaBaTh IUIOCKOCTb YpPaBHEHUEM B
JIeKapTOBOI cucTeMe KOOp/IMHAT;
NPUMEHATh FeoMeTpudeckue (HakThl JUIs
pelleHrs CTepeoMEeTpPUUYECKUX  3ajad,
[IPEAIOIAaraloIMX  HECKOJIBKO  IIaroB
pellIeHus, €ClId YCIOBUS IPUMEHEHUs
3aJjaHbl B IBHOHM (opme;

- pemiath MpOCTEeHIINe reoMEeTpUYECKHe
3a/1a4u Ha IPUMEHEHNE
BEKTOPHOKOOPIMHATHOTO METO/Ia;

- pemath 3aJaud Ha J0Ka3aTeJIbCTBO
MaTeMaTHYeCKHX OTHOILIEHUH u
HaXO0XJACHUE TE€OMETPUYECKUX BEIUYHH
1o oOpasiaM Win anropuT™Mam, MpUMEHss
U3BECTHBIE  METOJABl IpPU  pElICHUU
CTaHJIaPTHBIX MAaTEMaTHYECKHX 3a/1au.
BeposSITHOCTB M CTAaTHCTHKA

- 4YUTaTb MW CTPOUTH TaOMUIBI U
yarpammBbl;

- ONepupoBaTh MOHATHSIMHU: CpeIHEE
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MEKPEITUTHO3HBIX
OTHOIIICHUH,
MPUMEHSITh
CTaH1apThl
AHTUKOPPYILIMOHH
Or0 IIOBEICHUS

apyroe), yMeHHe
B3alMOJCUCTBOBATh C

COLIMAJIbHBIMA HHCTUTYTaMH
B COOTBETCTBUU C HX
GYHKIIUSMU U Ha3HAYCHHEM;
B odJacTu
NATPHOTUYECKOI0
BOCIIMTAHMUS:

- c(hOpMHUPOBAHHOCTH
POCCUICKOM  I'pakIaHCKOU
WJEHTUYHOCTH, YBAXKEHHUS K
MPOLLJIOMY U HaCTOSILIEMY
POCCHUIICKOM  MAaTeMaTHKH,
LIEHHOCTHOE OTHOLIEHUE K
JOCTHUKEHHUSIM POCCUMCKUX
MAaTeMaTUKOB U POCCUHCKOMN

apudMeTnIecKoe, MeInana, HanobobIIIee,
HavWMEHbIIIEe 3HAUEHHE, pa3Max MaccHuBa
YHUCIIOBBIX JAHHBIX;

- ONEPUPOBATh MOHATUAMH: CIy4alHBIN

OKCIIEPUMEHT (OMBIT) W  CIIy4aiiHOe
coObITHE, JIIEMEHTApHOE  COObITHE
(37IeMEHTapHBI  WCXO0Z)  CIy4alHOTO

OTIbITa, HAXOAUTh BEPOSATHOCTH B OIBITAX
C  pPaBHOBO3MOXXHBIMH  CIIy4alHBIMH
COOBITUSIMH, HAXOJUTh W CPaBHUBATH
BEPOSATHOCTH COOBITHII B HM3yYEHHBIX
CIIy4alHBIX JKCIIEPUMEHTAX;

- HaxOJUTh U (POPMYITHPOBATH COOBITHUS:
nepecedyeHne U OOBEAMHEHHE JIaHHBIX
COOBITHH, COOBITHE, MPOTHUBOIOJIOKHOE
JAaHHOMY  COOBITHIO,  TIOJB30BaThCS

MaTeMaTUYeCKOW  IIKOJBI, | fMarpaMmamMu  Diiepa U hopmysoit
HCIIOJIb30BaHNE ATHUX | CJIIOXKEHMSI BEPOSTHOCTEH IpPU PELICHUU
JNOCTWKEHMM B JpYruX | 3a7ady;
HayKax, TEXHOJIOTHSX, | - ONEPUPOBaTh IOHATHAMH: YCJIOBHAs
cepax SKOHOMHUKH BEPOSITHOCTb, HE3aBUCHUMBIE COOBITHS,
OK 07.| B 00J1aCTH | HAXOJIUTh BEPOSITHOCTH C  TTOMOIIIBIO
ConeiicTBOBaTh KO0JIOTHYECKOT0 MpaBUJIa YMHOKEHHUS, C TIOMOIIBIO IepeBa
COXPAHEHHUIO BOCIIUTAHMSA: CIIy4allHOTO OIIBITa;
OKpY>KaroIen - cpOPMUPOBAHHOCTH | - NPUMEHITh KOMOHMHATOPHOE IPaBUIIO
Cpensl, OKOJIOTUYECKON KYyJIbTYpbI, | YMHOKEHUS ~IIpU  PEHICHMH  3a7ad;
pecypcocOepexeH | MOHMMaHue BJIMSIHHS | OTIEPUPOBATh IOHATHUSAMU: HCIBITAHUE,
10, IPUMEHSTH | COLMAIIBHO-3KOHOMUYECKUX | HE3aBHCHMBbIC WCIIBITAHUS, cepust
3HAHUS 00 | IPOIIECCOB  Ha COCTOSIHWE | UCIBITAHUM, YCIEX U HEylaya, HaXOIUTh
U3MEHEHUN NPUPOJHON W COIMAJIBHOW | BEPOATHOCTH  COOBITMH B CEpHH
KJIIMarTa, Cpensl, OCO3HaHHE | HE3aBUCUMBIX MCIIBITAHUM JI0 TIEPBOTO
IPHUHIUIBL r1100aIbHOTO XapakTepa | yclexa, HaXOJIUTb BEPOSTHOCTU COOBITUI
OepeKIIMBOTO 9KOJIOTHYECKHUX  TIPo0JieM, | B CEpUU UCIBITaHUI bepHyiy;
IIPOU3BOJICTBA, OpPHEHTAIUS HA IPUMEHEHHE | - ONEPUPOBATh TNOHATHAMHU: CIlydaiHas
3pHEKTUBHO MaTEeMaTUYECKUX  3HAHUU | BEIMYHWHA, pacnpenenenme
IeiCTBOBATh B | JUIS pemIeHWS 3aJa4 B | BEPOATHOCTEH, JIarpaMmma
Ype3BbIYANHBIX obnactu OKpYKaIOILEeH | pacrpeCc/ICHHS,
CUTyalUsIX Cpensl, IUIAHUPOBAHHUE | - CPAaBHHUBATH BEPOSTHOCTH 3HAYCHUU
MOCTYIIKOB W OIEHKU WX | CIIy4allHON BEJINYHHBI o
BO3MOXXHBIX  ITOCJICJICTBUH | PACIIPENEICHUI0 WIM C  IIOMOILUBIO
JUISL OKPY>KAIOILIEH CpeJibl; Jarpamu;
- OIIepUpPOBATH MOHATHEM
MaTEMaTHYECKOI0 0KHMIaHus, IPUBOIUTH
IIPUMEDBHI, KaK IIPUMEHSIETCS
MaTE€MaTU4YeCKOe OXKUJAHUE CIIy4aiHOU
BEJIMYHMHBl HAaxOJUTb MaTEeMaTHYECKOE
OKUJAaHHUE 10 JaHHOMY pacIpeleeHHIO;
UMETb IIPEJCTABICHUE O 3aKOHE OOJIBIINX
qucesl;  MMEThb  NPEJICTaBICHHE O
HOPMaJIbHOM PaclpeacICHUN.
IIK 4.1 - YMETb U3BJIEKaTb, HMHTEPIPETUPOBATH
[InanupoBaTh MHOOpMALMIO,  NPEJCTABICHHYIO B
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pabory "
obecrnieueHue
TEeKyIIei
ACATCIIbHOCTHU
CTPYKTYPHBIX
MOJpa3IeJICHU I
oTpaciu CBSI3U
MaTepuaIbHO-
TEXHUYECKUMHU
pecypcamu

TabnauIax, Ha JauarpamMmax, Trpadukax,
OTPAXKAIOLYI0  CBOMCTBA  peaJibHBIX
MPOLIECCOB U SIBIIGHUH; TPEACTABIATH
nH(OPMALIMIO C TIOMONIBIO TaONHI U
Jarpamm; MCCieoBaTh CTaTUCTUYECKUE
JaHHBIC, B TOM YHCJE C NPUMEHEHUEM
rpadUYecKuX METOJ0B U DJIEKTPOHHBIX
CpPEACTB;

[K 4.2
Opranu3oBbIBaTh
pabory
HOJTYMHEHHOTO
nepcoHaa

- yMeTb  BbIOMpaTh  MOAXOAAIIUIN
M3Y4YEHHBIN METOJ JJIsl pEeLIeHUs 3aauH,
pacrno3HaBaTh MaTeMaTuyeckue (hakThl U
MaTeMaTHYECKHE MOJEIN B IPUPOIHBIX U
OOIIECTBEHHBIX SIBJICHUSX, B HCKYCCTBE;
YMEHHE IIPUBOJIUTH pUMEPDI
MaTeMaTUYECKUX OTKPBITUUA POCCUUCKON
Y MUPOBOM MaTeMaTU4E€CKOM HAYKH.

IIK 1.4
KonTponuposaTh
Ka4yeCcTBO
MIPEIOCTABIICHUS
YCIIYT paJiiOCBsI3H,
MOOUJILHOM CBSI3U
U TeJeBEIaHns

- YMETb ONEpUPOBATH  IOHATHSAMHU:
CIy4ailHBIN OMBIT U CIy4aiiHOE COOBITHE,
BEPOSATHOCTh  CllydailHOro  coObITHS,
YMETb  BBIYMCIATH  BEPOATHOCTH  C
UCIOJIb30BaHUEM IpapUUECKHX METOMOB,
OPUMEHATH  (QOPMYJBI  CIOXKEHUS H
YMHOKEHUS BEPOATHOCTEM,
KOMOUHATOpHbIE (DaKThl U POPMYIIBI MTPH
pEIIECHNN 3a/1a4, OLICHUBATH BEPOSTHOCTU
peanmbHBIX  COOBITHH, 3HAKOMCTBO CO
CIIyYallHBIMM  BEJIIMYMHAMH,  YMEHHUE
IIPUBOJIUTH IIPUMEPHI ITPOSIBJICHUS 3aKOHA
OOoNbIIMX 4YHMCET B HPUPOIHBIX H
OOIIIECTBEHHBIX SIBJICHUSX;
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2 CTPYKTYPA U COJAEP)KAHUE OBIIIEOBPA3OBATEJBbHOM JJUCHUIJIAHBI

2.1 O0beM 0011e00pa30BaTeIbHON AMCUMILIMHBI M BUAbI Y4eOHOI padoThl

Bua y4yeOHoii padoThI Obnem uacos
1 Kypc 1 cemecTp | 2 cemecTp

O0bem o0pa3oBaTeIbHOM NPOrpamMMbl 286 71 201
AUCHUILINHBI
OcHOBHOE coep:KaHue 240 63 177
B TOM YHCIJIE:

TEOPETUYECKUE 3aAHITUS 102 31 71

MPAKTUYECKUE 3aHATUS 138 32 106
IpodeccuonanbHo OpPHMEHTHPOBAHHOE 32 8 24
coJepKaHue
B TOM YHCIJIE:

TEOPETUYECKHE 3aHITHS 14 4 10

MPAKTUYECKUE 3aHATUS 18 4 14
Kouncyabrauuu 4 4 -
IIpomexyTounas arrectanusi B  Gopme 10 5 5
JK3aMeHa/ IK3aMeHa
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2.2. TemaTH4yecKMi MJIAH U COJEPKAHME TUCUHUIIIMHBI

OOnewm, ak. 4. /
B TOM UHUCIIC

dopmMupyemsbie 001IHEe
U ipoeccuoHaNbHbIe

HaunmenoBanue Coneprkanne yaeOHOro Marepuraia (OCHOBHOE U PO ecCHOHATbHO- B (hopme KOMITETCHITH
pa3aesoB U TeEM OpPHEHTHUPOBAHHOE), JTA0OPATOPHBIE U MPAKTHUECKUE 3aHITUS MPAKTUIECKON
MOJTOTOBKH,
aK. 4.
1 2 3 4
1 cemecTp
Paznen 1. [loBTOpeHHne Kypca MATEMATHKH OCHOBHOM IIKOJIbI 10 (272)
Tema 1.1 Llenu n Coaepixanue y4eOHOro MaTepuaJa:
3a/la4l MaTeMaTHUKU [lenn W 3agaudM M3y4eHUs MaATEMAaTHKU TMPU OCBOCHHUH CIIEHUATbHOCTH.
IIPU OCBOCHHUH bazoBble 3HaHWMA W yMEHHS 1O MaTeMaTUKe B MPOPECCHOHATHHOH U
. OK 01, OK 02, OK 03,
CHEIHaTbHOCTH. MOBCEIHEBHOM /1€ATEIbHOCTH. 2 OK 04.0K 05
Uwcna v BBIYUCICHUSI. JleiicTBust  HajJ ~ TOJIOKHUTENBHBIMM M OTPUIATEIBHBIMU  YHUCIIAMH, OK 0 6’ OK 07’
Bripaxxenus u OOBIKHOBEHHBIMM M JECATUYHBIMH JIpoOsimMu. JlelicTBUS €O CTemeHsIMH, ’
npeoOpa3oBaHus (bOpMYITBI COKPAIIEHHOTO YMHOKEHUSI.
IpakTuyeckoe 3anaTue Ne 1. Apudmerndeckue ACHCTBUS HAJl YHCIIaAMH 1
Tema 1.2 I'eomempus na | Ilpogheccuonanvno-opuenmuposannoe cooeprcanue yuebHo20 mamepuana: TIK 1.4 TIK 4.1
niockocmu Buowt nnockux ¢ueyp u ux niowaos. llpakmuxo-opuenmuposantvle 3a0ayu 8 1 HK 42 o
Kypce 2ceomempuu Ha na0CKOCmu
Tema 1.3 YpaBHeHus u Coaepxanue yueOHOro MaTepuaJa:
HepaBeHCTBA. CucteMbl | JIuHeiHbIe, KBagpaTHBIE, IPOOHO-pAIlMOHAILHBIC YPAaBHEHUSI U HEPABEHCTBA. ) OK 01. OK 02. OK 03
YPaBHEHUHU U CriocoObl pelieHns: CUCTeM JHMHEWHBIX ypaBHeHMHA. CHCTEMBbl JIMHEHHBIX OI’< 04 OK’ 05 ’
HEPaBEHCTB HEPaBEHCTB OK 0 6: OK 07’
IIpakTnyeckoe 3ansitue Ne 2. VYpaBHeHHs U HepaBeHCTBA. CHCTEMBbI |
ypaBHEHUH.
Tema 1.4 Ilpoyenmmnvie | Ilpogheccuonanvno-opuenmuposannoe cooeprycanue yueoHo2o OK 01, OK 02, OK 03,
BbIYUCTEHUS 6 | mamepuana: ] OK 04,0K 05,
npogeccuoHanbHbIX Ilpocmvie u cnodiCHble NpPOYeHmbl, pPA3Hble CHOCOObl UX BbIYUCTEHUS. OK 06, OK 07
3a0aqax IIpoyenmuvie sviuucienuss 8 npogheccuoOHaIbHbIX 3a0a4ax IIK 1.4, [IK 4.1,
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Ilpakmuueckoe 3anamue Ne 3. [lpoyenmuvie  8vluucieHusi 6 5 1IK 4.2
npogeccuonanvbubix 3a0a4ax
Pa3nea 2. Crenenu u kopHu. CreneHHas QyHKIUS. 12
Copep:xxaHue y4e0HOro marepuaja
T 21 IToHsATHE KOpHS N-OM CTENEHU U3 NEUCTBUTENIBHOIO ynciaa. OyHKIMU KOPHS n- |
CeMa : Ol CTeTIeHU U3 JEHCTBUTEIBLHOTO YHCIIa, UX CBOWCTBA U rpaduku. CBolicTBa OK 01, OK 02, OK 03,
TeerHHa’I byHxus, ee KOpHSI N-OM CTEIIECHM. OK 04,0K 05,
CBOICTBA. =
IpakTuyeckoe 3ansaTue Ne 4, BerduciieHne n cpaBHEHNE KOPHEIA. 1 OK 06, OK 07
BrInonHeHue pacyeToB ¢ pajuKalamHu.
Tema 2.2 Copep:xxaHue y4e0HOro MmarepuaJja | OK 01, OK 02, OK 03,
[IpeobpazoBanus [IpeoOpazoBanue UpparmOHATBLHBIX BBIPAXKCHHI. OK 04,0K 05,
BBIPA’KCHNU C KOPHAMU IIpakTuyeckoe 3anaTue Ne 5. HaxoxxaeHue 3HaUeHU CTETICHEH ¢ 1 OK 06, OK 07
N-OH CTCIICHH. panMoHaILHBIMU TTOKa3aTe siMi. CpaBHEHUE CTEIICHEH
Tema 2.3 Coaep:xkanue yueOHOro MaTepuajia OK 01, OK 02, OK 03,
CBolicTBa CTENEHU C [TonsiTe cTeneHu ¢ MOOBIM parlioOHATBHBIM MoKa3arenaeM. CTereHHbIe 2 OK 04,0K 05,
palOHaIbHBIM U (byHKINHU, UX CBOMCTBA U rpaduKH. OK 06, OK 07
JEACTBUTEIIbHBIM =
IIpakTuyeckoe 3ansaTue Ne 6. [I[peobpazoBaHue BbIpaKEHUN, COAEPIKAIIIX
HOKa3aTelsMH. 2
creneHu. Pemenne npukiagHbIxX 3a1a4y
Tema 2.4 Copep:xxanue y4e0OHOro MmarepuaJja OK 01, OK 02, OK 03,
Pemienue PaBHOCHIIBHOCTD UppAIIMOHANIBHBIX YPaBHEHUM U HEPABEHCTB. MeTobl UX OK 04,0K 05,
HppaliOHAIIbHBIX pelenus. Penienre uppaimoHaabHbIX YPaBHEHUN U HEPABEHCTB. 2 OK 06, OK 07
YPaBHEHUU U Hcnonp3oBaHue CBOMCTB CTENEHHOM (PYHKIIUH MTPU PELICHUN YPaBHEHUH U
HEPaBEHCTB. HEPABEHCTB
IIpakTuyeckoe 3ansaTHe Ne 7. PelieHne nppaliuOHAIbHBIX YPaBHEHUU 2
Pasznen 3. IlokasarenbHas pyHkuus. 13
ConepxaHue y4eOHOro MaTrepuasa
Tema 3.1 P . P OK 01, OK 02, OK 03,
CremneHb ¢ MPOU3BOJIbHBIM JIEHCTBUTENBHBIM MOKa3aTesneM. Onpenenenne
IloxazaTenpHas . . 2 OK 04,0K 05,
. noKa3aTeabHON (YHKIUH, ee CBOICTBA U rpaduk. 3HAKOMCTBO C
(dbyHKIIHS, €€ CBOWMCTBA. N OK 06, OK 07
MPUMEHEHHEM MOoKa3aTelbHON (QYHKIUH.
ConepxxaHue y4eOHOro Marepuasa 2
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Tema 3.2 Pemenune

Pemienne moka3arenbHBIX YpaBHEHUW METOJOM YypaBHUBAHUSA MOKa3aTeseH,

OK 01, OK 02, OK 03,

MOKa3aTeIbHbIX METOJIOM BBEJCHHS HOBOW MEpEeMEHHOW, (QYHKIMOHAIBLHO-TPaQUIeCKUM OK 04,0K 05,
ypaBHeHHﬁ, CUCTEM MCTOOM. OK 06, OK 07
TIOKa3aTe/bHBIX IIpakTnyeckoe 3ansitue Ne 8. Penienne nokasaTeabHbIX YPAaBHEHUM, CUCTEM 5
YPaBHECHHH IIOKa3aTEJIbHBIX YPABHEHUI
Tema 3.3 Pemenue Copep:xxanue y4e0HOro marepuaJja OK 01, OK 02, OK 03,
[MoKa3aTeIbHbBIX [Ipocreiimune nokazareabHble HEPABEHCTBA. z OK 04,0K 05,
HEPABCHCTB. IIpakTnyeckoe 3ansaTHe Ne 9. Peiienue nokaszaTelbHbIX HEPABEHCTB 2 OK 06, OK 07
Pasznea 4. Jlorapudmel. Jlorapupmuyeckasi pyHKums. 20 (/D)
Tema 4.1 Copep:xxanue y4e0HOro MmarepuaJja
Jlorapudm uucna. Jlorapudpm umcna. JlecATHUHBIA W HATypaJlbHBIA JIOTapU(PMBI, YUCIO €. 1 OK 01. OK 02. OK 03
Jecatnunsbiii 1 OcHoBHoe Jiorapudmudeckoe ToxaecTBO. [IpaBuia aeicTBUA ¢ TorapudpmMamu. OI,< 04 OK, 05 ’
HaTypaJIbHbIN IIepexox kK HOBOMY OCHOBAHMIO. OK 0 6’ OK 07’
norapumsl, YUCIIO €. IIpakTnuyeckoe 3ansitue Ne 10. Haxoxnenue 3HadeHuid Jorapudma 1o 1 ’

IIPOU3BOJILHOMY OCHOBaHUIO. [lepexos1 0T 0JTHOro OCHOBAHMS K JPYTOMY.
Tema 4.2 Copep:xxanue y4e0HOro MmarepuaJja ) OK 01, OK 02, OK 03,
Caoiicta norapudmon. | CsoiictBa gorapudmos. Omnepanus T0rapupMUpOBaHHS. OK 04,0K 05,
Onepanus IpakTuyeckoe 3ansaTue Ne 11. Berunciienne u cpaBHeHHE JTOTapu(dMOB. P OK 06, OK 07
Jorapu(pMUPOBAHUSI.
Tema 4.3 Copep:xxanue y4e0HOro Mmarepuaja OK 01, OK 02, OK 03,
Jlorapudmuueckas Jlorapugmuueckas QyHKIHUSA U €€ CBONUCTBA. 2 OK 04,0K 05,
(dhyHKIIHS, €€ CBOWCTBA. OK 06, OK 07
Tema 4.4 Copep:xxanue y4e0HOro MmarepuaJja OK 01, OK 03, OK 04,
Pemenue [Tonarue norapudmuueckoro ypaBHeHus. Omnepanus MOTEHIUpPOBaHUA. 1pu OK 07
JoTapu(PMUIECKUX OCHOBHBIX METOJIa PEIICHUS JTOTapU(PMUIECKUX YpaBHEHUH: (PYyHKITMOHATHHO- 2 IIK 1.4, [IK 4.1,
YPaBHEHHH U HEPABEHCTB | TpadUyecKuii, METO/I MMOTCHIIUPOBAHUS U METO]] BBEICHUS HOBOM MEPEMEHHOM. IIK 4.2

Jlorapudmudeckue HepaBEeHCTBA.

IpakTuyeckoe 3ansaTue Ne 12. JlorapupmupoBanue W TMOTEHIIUPOBAHUE )

BBIPAKECHHUII.

IpakTuyeckoe 3anaTue Ne 13. Pemenue norapuMuuecKux ypaBHCHHH. 4
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Tema 4.5 Copep:xxaHue y4e0HOro MmarepuaJja OK 01, OK 02, OK 03,
Cucremsl AJITOPUTM peLIEHHs CHCTEMBI ypaBHEHHUI. PABHOCHIIBHOCTE ) OK 04,0K 05,
Jorapu(GpMHUIECKUX norapu(MHYECKUX yPAaBHEHUH U HEPABEHCTB. OK 06, OK 07
YpaBHEHUU
Tema 4.6 Ilpogheccuonanvro-opuenmuposannoe cooepricanue yuedoHo20 mamepuania: OK 01, OK 03, OK 04,
Jloeapugpmot 6 npupooe u | [lpumenenue noeapugpma. Jlocapugpmuueckas cnuparv 6 npupoode. Eé 1 OK 07
MexHuKe. MamemamuyecKkue ceouUcmea IIK 1.4, 1IK 4.1,
Ilpakmuueckoe 3auamue Ne 14. [lpubnudicennvle 6viyUCIEHUA U peUleHUs ] IIK 4.2
NPUKIAOHBIX 3a0a4. Jlocapugmwvl 8 npupode u mexHuxe.
Paznen S. YpaBHeHus1 1 HepaBeHCTBA. 16 (1/1)
Tema 5.1 Coaepixkanue yueOHOro MaTepuajia
PaBHOCHIIBHOCTH PaBHOCHMIIBHOCTh ypaBHEHUMW U HepaBeHCTB. OmnpexaeneHus. (OCHOBHBIE
YpaBHEHUI U TEOPEMBbI PAaBHOCHIIBHBIX MEPEXOJIOB B ypaBHEHUSX W HepaBeHCTBax. OOrue
HepaBeHCTB. OOmne METO/bl PEIICHUS] YPaBHEHUN: TIEPEX0] OT paBeHCTBA (DYHKIIMN K PaBEHCTBY 2 OK 01, OK 02, OK 03,
METO/bI pEeIeHUs. apryMEHTOB JJI1 MOHOTOHHBIX (DYHKIIHA, METOJ PA3JIOKECHHUSI HA MHOKUTEIH, OK 04,0K 05,
METO/I BBEJICHHS] HOBOI MepeMeHHON, (yHKIIMOHATBbHO-TpaduuecKuit METo/. OK 06, OK 07
IIpakTnueckoe 3ansitue Ne 15. Kopuu ypaBHeHU. PaBHOCHUIIBHOCTD )
ypaBHeHuil. [IpeobpazoBanue ypaBHEHHIA.
Tema 5.2 Conep:xxanue y4eOHOro MmarepuaJja OK 01, OK 02, OK 03,
I'papuueckuii MeToZl | OGmIMe METO/BI PEIIEHHST HEPABEHCTB: TIEPEXOL OT CPABHEHHUS 3HAYEHHUH OK 04,0K 05,
peleHuss  ypaBHEHWH, | pyHKIMH K CPABHEHHIO 3HAYEHHI apI'yMEHTOB JUIsi MOHOTOHHBIX ()YHKIIUA, 2 OK 06, OK 07
HEPABEHCTB. METOJI HHTEPBAJIOB, (PyHKIIMOHANbHO-Tpadudeckuil Mmetoa. I'paduyeckmii
METO/I pelIeHHs] YpaBHEHHI U HEPABEHCTB.
IIpakTnueckoe 3ansaTHe Ne 16. OCHOBHBIE TPUEMBI PELLIEHUS YPAaBHEHUH U 3
HEPABEHCTB.
IIpakTnueckoe 3ansaTne Ne 17. Pemenue cucreM ypaBHEHUM. 3
Tema 5.3 Coaep:xkanue yueOHOro MaTepuajia OK 01, OK 02, OK 03,

YpaBHeHus u
HEPABEHCTBA C MOJYJIEM.

Onpenenenns Mmoayia. PackpeiTue Monyins o onpeaenenuto. [Ipocreitmme
YpaBHCHUA U HCPABCHCTBA C MOAYJICM. HpI/IMeHeHI/Ie PaBHOCHUJIBHBIX
MEPEX0/I0B B ONPEIETICHHBIX TUIIaX YPABHEHHUI U HEPABEHCTB C MOYJIEM.

OK 04,0K 05,
OK 06, OK 07

Tema 5.4

Copep:xxanue y4e0HOro MmarepuaJja
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YpaBHeHust

3HaKOMCTBO ¢ napameTpoM. [Ipocreiinre ypaBHEHHS] U1 HEPABEHCTBA C

OK 01, OK 02, OK 03,

HEpaBEHCTBA C | IapaMeTpoM. OK 04,0K 05,
rapaMeTpamu. OK 06, OK 07
Tema 5.5 Ilpogheccuonanvho-opuenmuposannoe cooepicanue yuedoHo2o mamepuania: OK 01, OK 03, OK 04,
Cocmasnenue u pewenue | Cocmasgnenue u peuterue npopheccuoHarbHbix 3a0ai ¢ NOMOWbI0 YPAGHEeHUIL. 1 OK 07
npogheccuonanvbHbix - IIK 1.4, [IK 4.1,
po Ilpakmuueckoe 3anamue Ne 18. HaxoowcOenue Heuzeecmuou 6eiuyuHvl 6
3a0ay ¢ NOMOWDIO ] IIK 4.2
y npogheccuoHanbHuIX 3a0auax
VPasHeHu.
Koncyabranumn 4
IIpome:xxyTOo4yHas aTTecTanus B popMe JK3aMeHa 5
Bcero: 80
2 cemecTp
Pasznen 6. OcHoBbI TPpUTOHOMeTpUHU. TpUroHOMeTpUYecKkne PYHKIIUN 46 (1/2)
Cojaep:xaHue y4eOHOT0 MaTepuaJa:
Tema 6.1.
Pannannas wmepa yrna. IloBopoT TOYKM BOKpYr Hayajga KOOpPJIMHAT. OK 01, OK 02, OK 03,
Tpuronomerpuueckue
- Ornpenenenne cuHyca, KOCHHYCA, TAaHT€HCA M KOTAHI€HCAa. 3HAKU CHUHYCA, 3 OK 04,0K 05,
yH KOCHHYCa, TaHI€HCa M KOTaHreHca IO YETBEPTSAM. 3aBUCUMOCTb MEXKIY OK 06, OK 07
MIPOU3BOJIBLHOTO yTJIa.
CHHYCOM, KOCUHYCOM, TAHT€HCOM W KOTAHT€HCOM OJHOT0 U TOT'0 K€ YIJIa. IIK 1.4, 1IK 4.1,
Panguannas u rpagycHas =
Mepa yIia IIpakTnueckoe 3ansitue Ne 19. PagmanHHblii METOI HW3MEpPEHHS YIJIOB 1 IIK 4.2
BpAILCHHS U CBSI3b C IPaIyCHON MEpOil.
Tema 6.2 Copep:xxaHue y4eOHOro marepuaJa: OK 01, OK 02, OK 03,
OcHoBHbIE Tpuronomerpuueckue ToxjaectBa. CHHYC, KOCHHYC, TaHI'€HC U KOTaHI'€HC 1 OK 04,0K 05,
TPUTOHOMETPHYECKUE YTI0B @ ¥ — o. DOPMyITBI IPUBEICHUS. OK 06, OK 07
TOXIeCTBA. POPMYIIbI IIpakTnyeckoe 3ansitue Ne 20. OCHOBHbIE TPUTOHOMETPHUUYECKUE TOKIECCTBA. 3
MIPUBEICHHUS.
Tema 6.3 Coaepxanue yueOHOro MaTepuaJa: OK 01, OK 02, OK 03,

Cunyc, KOCUHYC,
TAHI'CHC CYMMBI 1
Pa3HOCTH JBYX YTJIOB.

CyMmMma u pa3zHocTh cuHycoB. CymMmMa U pa3HOCTh KOCHHYCOB. [IpeoOpa3oBanue
CYMMBI TPUTOHOMETPHUYECKUX (YHKIUI B MPOM3BEACHUE U MPOU3BEACHUS B
cymMmy. BrlpaxkeHune TpuroHomeTrpudeckux (QYHKIHMI 4epe3 TaHIeHC
[IOJIOBUHHOT'O apryMeHTa. [IpeobpazoBanue IIPOCTEUIINX
TPUTOHOMETPUYECKUX BBIPAKEHUN.

IIpakTnyeckoe 3ansaTue Ne 21. Dopmysbl CIOKEHUS.

OK 04,0K 05,
OK 06, OK 07
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IIpakTnyeckoe 3aHsATHE Ne 22. [IpeoOpazoBanue CYMMBI
TPUTOHOMETPHUYECKUX (DYHKIMH B IPOU3BEICHUE.

Ipakruyeckoe 3ansaTue Ne 23. IlpeoOpa3oBanue mNpPOU3BEIACHUS
TPUTOHOMETPUUYECKUX (YHKIUH B CyMMY.

Tema 6.4

CuHYyC ¥ KOCHHYC
JIBOMHOIO yTJa.
®opmyJibl TOJIOBUHHOTO

yria.

Conep:xxaHue y4eOHOT0 MaTepHaJia:

CuHyC 1 KOCUHYC ABOMHOrO yriia. @opMyJibl MOJOBUHHOTO yriia. BeipakeHue
TPUTOHOMETPHUYECKUX (DYHKIMH Yepe3 TAHTE€HC MOJOBUHHOTO apryMeHTa.

IpakTnyeckoe 3ansitue Ne 24, @opMysibl yIBOCHUS

OK 01, OK 02, OK 03,
OK 04,0K 05,
OK 06, OK 07

Tema 6.5

@yHKINH, UX CBOWCTBA.
CrocoOsl 3amanus
GyHKIMHA.
Tpuronomerpuueckue
(GyHKLINHU, UX CBOMCTBA U
rpaduku.

Copep:xxanue y4eOHOIro MmarepuaJja

OO6nactp ompeneneHUs W MHOXECTBO 3HaueHUH (yHKUMU. YeTHOCTb,
HEYETHOCTh, MEPUOAUIHOCTh PyHKIMH. CriocoOs! 3aaanus GyHkumii. O6macTs
ONpeNeNIeHusT W MHOXKECTBO 3HAUEHHH TPUTOHOMETPUYECKUX (YHKIIMH.
YeTHOCTh, HEYETHOCTh, TEPHOIMYHOCTh TPUTOHOMETPHUYECKUX (DYHKITHIA.
CaoiicTBa u rpaduku QyHKIMIA y = cos X, Yy = Sin X, y =1g X, y = Clg X.

IIpakTuyeckoe 3ansaTue Ne 25, HenpepoiBHbIC U TIEpHOIUYECKHE (PYHKITUH.
CpolicTBa U rpaKu CUHYCa, KOCHHYCA, TAHT€HCA U KOTaHTeHCa.

OK 01, OK 02, OK 03,
OK 04,0K 05,
OK 06, OK 07

Tema 6.6 Copep:xxaHue y4e0HOro MmarepuaJja OK 01, OK 02, OK 03,
ITpeoOpazoBanue Cxatue ©  pacTsbkeHHE TpaQuKOB  TPUTOHOMETPUYECKHUX  (DYHKIIMIA. OK 04,0K 05,
rpadgukoB [IpeoOpazoBanne rpad)KOB TPUTOHOMETPUUYECKHUX (DYHKITHIA. OK 06, OK 07
TPUTOHOMETPUICCKUX IlpakTuyeckoe  3ansitue Ne  26.  IIpeoOpazoBanme  rpadukoB

QyHKIM. TPUTOHOMETPUUYECKUX (DYHKIUH.

Tema 6.7 Ilpogpeccuonanvno-opuenmuposannoe cooeprcanue yueoH020 mamepuaia: OK 01, OK 03, OK 04,
Onucanue Ilocmpoenue u umenue epaghuxos GyHkyuil. OK 07
npouU3600CMEEHHbIX Hpaxkmuueckoe 3anamue Ne 27. [Ipumepor 3a6ucumocmeri Mexcoy IIK 1.4, [IK 4.1,
npoyecco8 ¢ NOMOWbIO | nepeMeHHbIMU 6 peanbHblx npoyeccax. Ilocmpoenue u umenue epagpurxos IIK 4.2

epaguxos gyukyuti GyHryuil.

Ilpakmuueckoe 3anamue Ne 28. Hcnonv3osanue ceoticms

MpUSOHOMEMPUYeCcKUX QYHKYULL 8 NPOPeCCUOHANbHBIX 3A0a4aX
Tema 6.8 Coaepixkanue yueOHOro MaTepuajia OK 01, OK 02, OK 03,
OO6parHble OO6parHble Tpuronomerpuyeckue GyHkimu. Mx cBolicTBa u rpaduku. OK 04,0K 05,
TPUIOHOMETPUYECKHE IpakTuueckoe 3ansitue Ne 29, O6paTHbIe TPUTOHOMETpUYECKHE (YHKIUM U OK 06, OK 07
GbyHKIIIHT uX rpapuKy.
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Tema 6.9

Copep:xxaHue y4e0HOro MmarepuaJja

OK 01, OK 03, OK 04,

Tpuronomerpuueckue YpaBHeHHE cos X = a. YpaBHEHHUE Sill X = a. YpaBHEHHE tg X = a, ctg X = a. OK 07
YpaBHEHHUS. CucreMmsl | PemieHre TpUTOHOMETPUYECKUX YPAaBHEHHI OCHOBHBIX THIIOB: MPOCTEUIIINE IIK 1.4, [IK 4.1,
TPUTOHOMETPUYECKHUX TPUTOHOMETPUUECKHE ypaBHEHUS, CBOJSIIMECS K KBaJpaTHBIM, pellaeMble 4 1IK 4.2
YpaBHEHU. pa3ioKeHueEM Ha MHOKUTEIIH, OJHOPOIHBIE. [IpeoOpaszoBanue

TPUTOHOMETPUUYECKUX BBIPAYKECHHIA. CucremMbl MPOCTEUIIINX

TPUTOHOMETPUYECKUX YpaBHEHUM

IpakTnueckoe 3ansitue Ne 30. TpuronoMmerpuueckre ypaBHEHUS 4
Tema 6.10 Coaepixkanue yueOHOro MaTepuajia OK 01, OK 02, OK 03,
Tpuronomerpuyeckue [Ipocreiimue TPUTOHOMETPUUYECKHUE HEpaBeHCTBAa.  Pemenue 4 OK 04,0K 05,
HEpaBEHCTBA TPUTOHOMETPUUYECKUX YpaBHEHHMI M HEpPAaBEHCTB, B TOM 4YHCIE C OK 06, OK 07

WCITOJIb30BAHUEM CBOMCTB (DyHKITUIA

IIpakTnyeckoe 3ansaTue Ne 31. TpuroHoMeTpUyeCKue HEPABEHCTBA 2
Pasznea 7. llponsBoanasi GyHKI U, ee IPUMEHEHHE 40 (272)

Coaepxanue yueOHOro MaTepuaJa:

OnpeneneHne 4YUCIOBOM TMOCIEIOBATEIbHOCTH M CIIOCOOBI €€ 3aJaHMs.

CaoiicTBa 4YMCIIOBBIX mocieAoBaTelnbHOCcTe.  Omnpenenenue  mpenena

. OK 01, OK 02, OK 03,

Tema 7.1 MOCJIEA0BATEIbHOCTH. BhIunciieHne npenenoB nocieaoaTeabHocTen. [Ipenen 1 OK 04.0K 05
[Tonatue mnpousBogHOHU. | pyHKIMM Ha OeckoHeuHocTu. [Ipenmen ¢yHkumu B Touke. [Ipupamenue OK 0 6’ OK 07’
®opmynel u  mpaBuia | aprymenta. [lpupamenne Qyaknuu. 3agadd, TPUBOIAIIAE K TTOHATHIO 1K 1 4’ TIK 4.1
Qg QepeHIMpPOBaHUS. npous3BogHOW.  OmpexneneHue  NPOU3BOAHONW.  AJNTOPUTM  OTBICKAHMS HK 42 o

MIPOU3BOJTHOM.

IIpakTnyeckoe 3ansatue Ne 32. YucnoBas mnocienoBarenbHocTh. llpenen 3

MOCJIEI0BATEIHLHOCTH.
Tema 7.2 IIpoussonusie | Coaepaxanue y4eGHOro MaTepuaJia: 3
CYMMBI, Pa3HOCTH, [TpaBuna muddepennupoanus. Dopmynsl AudGepeHInpoBaHUs.
MPOU3BE/ICHUs, YacTHOTO | [IpakTHyeckoe 3anaTue Ne 33, [IpaBuna u popmynsl quddepeHIrpoBaHus. 3
Tema 7.3 Copep:xxanue y4e0HOro marepuaJa: OK 01, OK 02, OK 03,
[IpousBoaHbIC Onpenenenne cnoxuHoil ¢yHkiuu. I[IpousBogHas ClHOXKHOW — (QYHKIHH. 3 OK 04,0K 05,
TPUTOHOMETPHYECKHUX Ipon3BoAHAs TPUTOHOMETPUYECKUX (DYHKIIHIA. OK 06, OK 07

¢bynkuunii. IIpousBoaHas
CIIOKHOUM (YHKIIUH.

IIpakTnueckoe 3ansitue Ne 34, IIpousBoanHas
[Tpou3BoiHbIE TPUTOHOMETPUYECKHUX (DYHKIINH.

CIOKHOW  (YHKIIHH.
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Tema 7.4 Copep:xxaHue y4e0HOro MmarepuaJja OK 01, OK 02, OK 03,
[TonsiTue o | Ilonsarue HenpepriBHOW GyHKIMU. CBOMCTBA HENpepbIiBHON GyHKINHA. CBSA3b OK 04,0K 05,
HEIPEPBIBHOCTU MEXIy HEMpPEpbIBHOCTBIO M JTUPPEpEeHIIMPYEMOCThI0 (DYHKIIMM B TOYKE. OK 06, OK 07
GyHKIIH. Merton | Anroput™ penieHus HEpaBEHCTB METOJIOM HHTEPBAJIOB
MHTEPBAJIOB
Tema 7.5 Copep:xxanue y4e0HOIro MmarepuaJja OK 01, OK 02, OK 03,
I'eomeTpuueckuit u | T'eomerpuueckuii CMBICT MPOU3BOJHOM (YHKIMU — YIIIOBOH KOX(PQPHUIMEHT OK 04,0K 05,
buznvecKuit CMBICII | KacaTenbHOU K TpaduKy QYHKIIMH B TOUKE. Y paBHEHHE KacaTeIbHOH K TpaduKy OK 06, OK 07
MIPOU3BOIHOM. (GyHKIMU. ANTOPUTM COCTaBICHHUS YPAaBHEHHUS KacaTelbHOW K TIpaduky

dyHKIMH Y=f(X).

IIpakTnyeckoe 3ansitue Ne 35. ['eoMeTpuYecKHil CMBICT NPOU3BOIHOM.

YpaBHEHHE KacaTeIbHOU B OOIIEM BHJIE.
Tema 7.6 Ilpogheccuonanvno-opuenmuposannoe cooepiicanue yuedoHo20 mamepuania: OK 01, OK 03, OK 04,
Qusuueckuil emoien | Quzuueckuti (MeXaHu4ecKutl) cmvici NPOU3BOOHOU — MESHOBEHHAS CKOPOCHIb 8 OK 07
npou%odnoﬁ MOMeHm epemenu tryv= S'(l‘) IIK ]4, IIK 4],
npOpeccuonanbHbIx Hpaxmuueckoe s3anamue Ne 36. Dusuueckuil (MexaHuyeckuii) CcMblCa 1IK 4.2
sadavax NpOU3E00HOI.
Tema 7.7 Coaepixkanue yue0HOro MaTepuajia OK 01, OK 02, OK 03,
MOHOTOHHOCTb Bo3spacranue u yobiBaHue (DyHKITMH, COOTBETCTBHE BO3PACTAHHS M YOBIBAaHUS OK 04,0K 05,
¢ynkuuu. Toukn ¢yHkuMu 3HaKy npou3BoAHOM. [loHSATHE TPOM3BOIHOW BBHICHIETO IMOPSIKA, OK 06, OK 07
JKCTpEMyMa. COOTBETCTBHE 3HAKa BTOPOHl MPOM3BOAHON BBIMYKIOCTH (BOTHYTOCTH)

¢yHKIMU Ha OTpe3Ke. 3a1a4l Ha MaKCUMYM U MUHUMYM. [oHSTHE acCHMITOTHI,

CIocoObl UX OmpeeneHus. AJTOPUTM UCCIeI0oBaHUS (PYHKIMU M MTOCTPOCHHUS

ee rpauka ¢ MoMOIIbIO MPOU3BOAHOMN. JIpoOHO - muHelHast QyHKITHSL.
Tema 7.8 Coaepixkanue yueOHOro MaTepuajia OK 01, OK 02, OK 03,

UccnenoBanue QyHkimit
Y TIOCTPOCHUE TPadUKOB.

HccnenoBanne pyHKIMM HA MOHOTOHHOCTh U TOCTPOEHHE I'paUKOB

IIpakTuueckoe 3ausitue Ne 37. HccnemoBanue (yHKUIHN € TMTOMOIIBIO
MPOU3BOJIHON U OCTpOEHUE TPadUKOB.

OK 04,0K 05,
OK 06, OK 07

Tema 7.9
HauOoirsimee u
HANUMCHBIIICC 3HA4YCHUA

byHKIIIT

ConepxaHue y4eOHOro MaTepuasa

HaxoxneHne HanOoONIbIIEr0 M HAMMEHBIIETO 3HaYeHUs! (PYHKLNU, TOCTPOCHHE
rpaduKOB MHOTOYJICHOB C WCIOJIB30BAaHUEM ammapara MaTeMaTHYeCKOTO
aHanM3a.

OK 01, OK 02, OK 03,
OK 04,0K 05,
OK 06, OK 07
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IIpakTuyeckoe 3anaTue Ne 38. Haxoxxnenne HanOONbIIETro, HAMMEHBIIIETO

3HAYCHUS U SKCTPEMAJIbHbIX 3HAYeHUH (PYHKITHIA. 3
Tema 7.10 Haxoorcoenue | Ilpogheccuonanvno-opuenmuposannoe codeprcanue yueoHo2o mamepuania: ] OK 01, OK 03, OK 04,
ONMUMANLHO20 Haubonvwee u naumenvuiee snavenus pynkyuu OK 07
pesyromama ¢ nomowvto | Ilpakmuueckoe 3anamue Ne 39. Haubonvuiee u naumenvuee 3Ha4eHus 1 IIK 1.4, 1IK 4.1,
Npou36o0HOIL 6 @ynxyuu. Haxoowcoenue onmumanbHo2o pe3yibmama 6 npaKmuydeckux lIK 4.2
NPAKMu4ecKux 3a0avax | zadauax
Pasznea 8. IlepBooOpa3Has pyHkumnm, ee NpuMeHeHUe 24 (2/2)
T Copep:xxaHue y4e0HOro MmarepuaJja OK 01, OK 02, OK 03,
ema 8.1 3ajmaud O BOCCTAHOBJIEHHUM 3aKOHA JIBMXKEHHMS O HM3BECTHOM CKOPOCTH. OK 04,0K 05,
ITepBooOpazHas OK 06. OK 07
by, Tpasina [Tonsitue I/IHTeI‘pI/IPOBaHI/IH.UOSHaKOMHeHI/Ie C TOHSTHEM HEONPEEIIEHHOTO ,
HAXOIKTEHHST UHTETpasla u Huep13006pa3H01/1 I[H}Iv(byHKI_II/II/I y=f(x). Pemenue 3a7at Ha CBA3b 6
HepBOOBpA3HBIX. nepBoOOpa3HON U ee MPOU3BOHON, BBIYUCIIEHUE IEPBOOOPA3HON AJIsi TaHHOM
Heompeenenmbiii ¢ynkuuu. Tabmuua dopmyn ans HaXOMKeHHE nepBooOpasHbIX. M3yueHue
nHTerpan IpaBIJI BbIUKCIIeHHs TepBooOpa3Hoi. [loHaTHe HeonpeieIeHHOTo HHTEerpasia
IIpakTuueckoe 3ansaTue Ne 40. Muterpan u neppoodpasHasi. 4
Tema 8.2 Coaep:xkanue yueOHOro MaTepuajia
OnpeneneHHblit 3amaun, NPUBOASIINE K TOHATHIO ONPEIEJICHHOI0 HHTErpajia — O BbIUNCICHUH OK 01. OK 02. OK 03
unTerpain. Ilnomane IIONIaM KPUBOJIMHEMHOM Tpameuuu, O nepeMenieHuu Touku. [loHsTue 6 OI’< 04 OK’ 05 ’
KPUBOJIMHEWHON OTIPENICTICHHOTO WHTErpaja, TEeOMETPUYECKUA U  (PU3UYECKHA  CMBICTT OK 0 6’ OK 07’
Tpaneuuu. Popmyna omnpeneneHHoro nHterpaia. ®@opmyna Herotona-JleiiOHua. ’
Herorona-JleliOuuma. IIpakTnueckoe 3ansitue Ne 41. OnpeiesieHHbIN UHTErpasi 4
Tema 8.3 Ilpogheccuonanvno-opuenmuposannoe cooepiicanue yuedoHo20 mamepuaia:
Onpeodenennvlil Teomempuueckuil cmoicn onpedenenHnozo unmezpanra. Popmyna Hvromona- 5 OK 01, OK 03, OK 04,
UHmMe2pa 8 JHCUIHU. Jlewibnuya. Pewenue 3adau Ha npumeHenue ummezpana OJisl GblYUCIEHUS. OK 07
Qusuueckux seruyun u niowjaoel IIK 1.4, [IK 4.1,
Ilpakmuueckoe 3anamue Ne 42. [Ipumenenue onpedeeHHO20 uHmezpaia 0is 2 1IK 4.2
BbIYUCTICHUS (PU3UUECKUX 8eTUYUH U naowjadell ueyp
Paznen 9. DiieMeHTHI KOMOMHATOPUKHU, CTATUCTUKH M TEOPUHU BEPOSITHOCTEI. 22 (1/1) OK 01, OK 02, OK 03,

Tema 9.1

Copep:xxanue y4e0HOro MmarepuaJja

IlepecranoBKH, pa3MelIEHUs, COYETAHUS.

1

OK 04,0K 05,
OK 06, OK 07
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OCHOBHEIE TOHATHA

IIpakTuyeckoe 3anaTue Ne 43 Vicropust pa3BUTHs KOMOMHATOPUKH, €€ POITH

KOMOMHATOPHKH. B PA3IMYHBIX cepax deIoBeuecKoil nesrenpHocT. [IpaBuna 3
KOMOWHATOpUKH. Perenre KoMOMHATOPHBIX 3a1a4. Pa3menienus, coueTaHus
Y TICPECTaHOBKH.
ConepxxaHue y4eOHOro Marepuasa
Tema 9.2 CoBMecTHBIE U HECOBMECTHBIE COOBITHS. TeopeMbl 0 BEpOSATHOCTH CYyMMBbI 1 OK 01. OK 02. OK 03
CoObiTHe, BEPOSTHOCTH | COOBITUH. Y CIIOBHAsI BEPOATHOCTh. 3aBUCHMBbIE U HE3aBHCUMBIE COOBITHSL. OK 0 4; OK 0 5’ OK 07’
coObrtusi. CnokeHue u | TeopeMbl O BEpOSTHOCTH IPOU3BEICHUS COOBITHH. HK,] 4 le 41
YMHOKEHUE IIpakTuyeckoe 3ansaTue Ne 44. Knaccuaeckoe onpeenecHiue BEpOsITHOCTH. HK 40 o
BEPOATHOCTEM CBolicTBa BEpOSTHOCTEM, TEOpEMA 0 CyMMe BeposiTHOCTel. Cl1oKeHue U 3 )
YMHOKEHHE BEPOSATHOCTEH.
Tema 9.3 Copep:xxaHue y4e0HOro Mmarepuaja
JuckperHas ciydaiHas | Bunel crydaifaeix BenuuuH. Ornpenenenue TUCKpEeTHON ClydaitHON 1 OK 01, OK 02, OK 03,
BEJIMYMHA, 3aKOH €€ BEJIMYHUHBL. 3aKOH paclpeiesIeHHs] JUCKPETHOM CIIydyalHOW BETMYUHBI. EE OK 04,0K 05,
pacnpeneseHus. YHCJIOBBIE XapaKTEPUCTHKHU. OK 06, OK 07
IIpakTnyeckoe 3ansitue Ne 45, [Tpukianasie 3aqaumn. 5
Tema 9.4 ConepxxaHue y4eOHOro Marepuasa
3anaun MaTeMaTu4eckoi | Bapuanuonusiii psj. [Toauron gactor u ructorpamma. CTaTUCTHUCCKUE 1 OK 01, OK 02, OK 03,
CTaTUCTHUKH. XapaKTEPUCTUKH Psifia HAOII0aeMbIX JaHHBIX OK 04,0K 05,
IIpakTuyeckoe 3ansitue Ne 46. [IpencraBienue nanHbIX. 3aga4n 5 OK 06, OK 07
MaTeMaTHYECKOW CTATHCTUKHU B MPO(eCCHOHANBHBIX 3a1a4ax
Tema 9.5 Ilpogheccuonanvno-opuenmuposannoe codeprcanue yuedHoz0 mamepuana:
Beposmnocmo 6 Omuocumenvhas wacmoma coOblmusi, CEOUCMBO €€  YCMOUYUBOCTIU.
npogeccuoHanbHbIX Cmamucmuyeckoe onpedenenue eeposmuocmu. QOyeHka 6eposmuHocmu ] OK 01, OK 03, OK 04,
3a0auax. Cocmasnenue | cobvimus. [lepsuunas oopabomka cmamucmuyeckux oanuvix. I paguueckoe ux OK 07
mabauy u ouazpamm Ha | npedcmasienue. Haxooicoenue cpeoHux Xapakxmepucmux, HaOI0O0AeMbiX IIK 1.4, [IK 4.1,
npaxkmuxe. OAHHBIX IIK 4.2
Ilpakmuueckoe 3anamue Ne 47. Cocmaenenue mabauy u ouazpamm Ha ]
npakmuxe.
Pa3ned 10. IlpsiMble ¥ NJI0CKOCTH B IPOCTPAHCTBeE. 16 (1/1)

Tema 10.1
OCHOBHEIE TOHATHA
CTEPEOMETPUH.

ConepxxaHue y4eOHOro Marepuasa

[Ipenmer crepeomeTrpun. OCHOBHBbIE MOHATHS (TOYKA, MpsiMasi, MJIOCKOCTD,
npoctpaHcTBO). (OCHOBHBIE aKcMOMBI cTepeoMeTpuu. Ilepecekaromnuecs,

OK 01, OK 03, OK 04,
OK 07
1IK 1.4, [IK 4.1,
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Pacnonosxenne npsaMbIx
U IUIOCKOCTEM.

napajuielIbHble M CKpeluuBaromuecs nmpsmele. I[IpusHak u  cBoiicTBa
CKpEIIMBAIOIIMUXCSA MPAMBIX. YT0od MeXAy MpsMbIMH B IPOCTPAHCTBE
OCHOBHBIE IPOCTPAHCTBEHHBIE (DUTYPHI.

1IK 4.2

Tema 10.2
[TapannenpHOCTH
NpAMBIX, NOpSIMON U
ILIOCKOCTH, INIOCKOCTEH.

Copep:xxaHue y4e0HOro MmarepuaJja

[TapannensHble npssMas U miIockocTs. Omnpenenenue. [Ipu3Hak, cBolicTBa (C
nokazatenbcTBoM). IlapamnensHbie 1uiockoctu.  Ompepnenenne. [IpusHak,
CBOIiCcTBa (C JOKa3aTenbcTBOM). TeTpasap u ero anemeHTsl. [lapannenenunen u
ero oayiemMeHThl. (CBOWCTBAa MPOTHUBOMOJIOKHBIX TpaHEd H JgUAroHayiei
napauienenunena. Ilocrpoenue ceueHui.

IIpakTnueckoe 3ansaTue Ne 48. [Ipu3Haku B3aUMHOTO PACIOJOKEHUS

OK 01, OK 02, OK 03,
OK 04,0K 05,
OK 06, OK 07

OpsMBIX. YTOJI MEXIy NpsMbIMH. B3auMHOe pacmojokeHue MNpsIMbIX U 4

IIJIOCKOCTEH.
Tema 10.3 Coaepixkanue yueOHOro MaTepuajia OK 01, OK 02, OK 03,
[TepieHAMKYASIPHOCTH [Tepnenaukynsipubie npsMmele. [lapamienbHbie npsiMble, NEPHIEHAUKYISIPHbIE K 1 OK 04,0K 05,
OpSMBIX,  OPSIMOM ¥ | miuocKocTH. [Ipu3Hak nepneHIuKyIspHOCTH IPSIMOM U TNIOCKOCTH. OK 06, OK 07
IUIOCKOCTH, IJIOCKOCTEH. | [IpakTryeckoe 3ansaTue Ne 49, [TepreHuKyisp U HAKJIIOHHAS K TIOCKOCTH. 3

YTroJ1 Mexay NpsIMOH U IUNIOCKOCTBIO
Tema 10.4 Copep:xxanue y4eOHOIro MmarepuaJja OK 01, OK 02, OK 03,
[lepnenaukyssip u | [lepnenaukynsp U HakJoHHas. TeopemMa O TpexX NEPHNEHAUKYISIpax. YTOJ OK 04,0K 05,
HakjoHHasg. TeopeMa O | Mexay  TpsAMOW U IUIOCKOCTBIO. Yrom  Mexay — IUIOCKOCTSIMH. 1 OK 06, OK 07
Tpex nepnenaukynapax. | [lepnenaukynspusie muockocTu. [Ipu3Hak neprneHaANKyISPHOCTH IIOCKOCTEH.

PaccTosiHMs B IPOCTPAHCTBE.

IpakTnueckoe 3ansiTue Ne 50. Teopembl 0 B3AMMHOM PACTIOJIOKEHUH MPSIMOM 3

Y TNIOCKOCTH. Teopema 0 Tpex NnepneHAuKyIsIpax.
Tema 10.5 Ilpogpeccuonanvno-opuenmuposannoe cooeprcanue yuedH020 mamepuana: OK 01, OK 03, OK 04,
Ilapannenvhule, Axcuomvl  cmepeomempuu. IlepneHOuxynapHocms NpsAMOU U HIAOCKOCMU, OK 07
nepneHoOuKyIspHole, napanieibHoCmy 08yx NpAMbLX, nepneHouKyisipHsle NJIOCKOCMU, 1 IIK 1.4, [IK 4.1,
cKpewugarouuecs nepneHOUKYIAPHOCMb niaocKkocmel. Pacnonodcenue npamvix u niockocmeti 8 1IK 4.2
npamvle. Pewenue npocmpancmese. Ckpewugaroujuecs npsmvie
3a0ay. Ilpavvle u IIpakTuyeckoe 3ausitue Ne 51. [lapannenvnoe npoekmupoganue u e2o
NJIOCKOCMU 8 ceoticmea. Bzaumnoe pacnonodicenue npocmpaHcmeeHHwvlx Queyp. Peuwenue 1
npocmpancmee NPAKMUKO-OPUEHMUPOBAHHBIX 3A0aY
Paznen 11. KoopanHarsl 1 BeKTOPbBI 12 (1/3)
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Tema 11.1

Copep:xxaHue y4e0HOro MmarepuaJja

OK 01, OK 02, OK 03,

JlexkapToBbl KOOPAMHATHI | JlekapTOBBI  KOOpPAMHATHI B  MpOCTpaHCTBe. [Ipocredimme 3amadud B 1 OK 04,0K 05,
B MPOCTPAHCTBE. | KOOpAUHATAX. PaccTosHuEe Mexay ABYMS TOYKAMH, KOOPAWHATHI CEPEIUHBI OK 06, OK 07
Paccrosnue MEXIY | OTpe3Ka.
ABYMsI TouKkamH. | [IpakTnuyeckoe 3ansiTue Ne 52. JleiicTBus ¢ BekTropamH. JlekapToBa cucrema
KoopauHaThl CepeluHbl | KOOPAMHAT B IIPOCTPAHCTBE. 3
OTpe3Ka
Tema 11.2 Copep:xxanue y4e0HOro marepuaja
BexTopsl B | BexTopel B mpoctpaHcTBe. ClI0)KEHHE M BBIUMTAHUE BEKTOPOB, YMHOXEHHUE OK 01, OK 02, OK 03,
MPOCTPAHCTBE. VYron | Bektopa Ha yucno. KommianapHble BekTOpbl. CKaIpHOE MPOU3BEICHUE OK 04,0K 05,
MEXITY BEKTOpaMH. | BEKTOpOB. Pa3noxkeHne BeKTOpa I0 TpPEM HEKOMIUIAHAPHBIM BEKTOpaM. 2 OK 06, OK 07
CkanspHoe Koopaunatsl BekTOpa, CKaJlIpHOE MPOHM3BEICHHE BEKTOPOB B KOOPAMHATAX,
IIPOU3BEIECHUE BEKTOPOB. | YTOJI MEXIY BEKTOpaMH, YrOJl MEXIY HPSAMOM M IIOCKOCTBIO, YrOJ MEXIy
IUIOCKOCTSIMU. Y paBHEHHE MJIOCKOCTH
IIpakTyeckoe 3ansaTue Ne 53. PaccrosiHue mexnay toukamu. JleficTtBus c ’
BEKTOPAaMH, 3aJJaHHBIMU KoopauHaTamMu. CKaJIIpHOE MPOU3BEICHNE BEKTOPOB.
Tema 11.3 Ilpogheccuonanvro-opuenmuposannoe cooeprcanue yuedtHo20 mamepuana: ] OK 01, OK 03, OK 04,
Ilpaxmuxko- Pewenue npakmuko-opueHmuposanHvlx 3a0ay Ha KOOPOUHAMHOU NIOCKOCMIU. OK 07
OpPUCHMUPOBAHHbBLE IpakTuyeckoe 3ansitue Ne 54. Boiuucienue paccmosmutl u niowaoel Ha 1IK 1.4, [IK 4.1,
3a0aqu Ha | koopounammuou niockocmu. Konuuecmeennvie pacuemol 3 IIK 4.2
KOOPOUHAMHOU
NJIOCKOCHIU.
Pa3nes 12. MHOTOrpaHHUKHY M TeJIa BPALLleHUs 41 (2/3)
Tema 12.1 Coaepixkanue yue0OHOro MaTepuajia
Bepunna, pebpa, rpann | [Tonsitue  MHoOrorpanHuka. Ero 9SjaeMeHTBHI: BepIIMHBL, pedpa, TIpaHu. 1 OK 01, OK 02, OK 03,
MHOTOTpaHHUKA Jnaronans. Ceuenuie. Boinykiible 1 HEBBINYKJIbIE MHOTOIPAHHUKH. OK 04,0K 05,
IpakTuyeckoe 3ansaiTue Ne 55, Pa3nuunbie BUbl MHOIOTPAaHHUKOB. MX 5 OK 06, OK 07
n3o0paxenus. CeueHusi, pa3BepTKH MHOTOIPAaHHUKOB
Tema 12.2 Coaepixkanue yueOHOro MaTepuajia OK 01, OK 02, OK 03,
[Ipusma, ee [Tonsitue npusMmel. Ee ocHoBaHus 1 60koBble TpaHu. BricoTa npusmsl. [psamas OK 04,0K 05,
COCTaBJISIOLINE, U HakJIoHHas npusma. [IpaBuiibHas npusma. E€ ceuenue. 1 OK 06, OK 07

ceuenue. [Ipsmas u
MPaBUJIbHAS IIPU3MEL
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Tema 12.3
[Mapannenenunen, Kyo.
Ceuenue kyo0a,

Copep:xxaHue y4e0HOro MmarepuaJja

[Tapanenenumes, CBOWCTBA MPSIMOYTOIFHOTO Mapajuielienuresa, Kyo.
Ceuenue Ky0a, mapajienenunesna.

OK 01, OK 02, OK 03,
OK 04,0K 05,
OK 06, OK 07

napajenenumena. IIpakTu4yeckoe 3ansaTue Ne 56. [Ipu3ma: npsiMasi, HaKJIOHHAs1, IPABUJIbHAS.

[Mapannenenunen, Kyo
Tema 12.4 Copep:xxaHue y4e0HOro marepuaja OK 01, OK 02, OK 03,
[Mupamuna, ee [Mupamuna u ee snementsl. Ceuenue nupamuasl. [IpaBunbHas nupamuia. OK 04,0K 05,
COCTAaBJISIOIINE, VYceuennas nupamua. [nomaas 60KOBOW 1 MOJIHON TOBEPXHOCTH TIPU3MBI, OK 06, OK 07

ceuenue. [IpaBriibHas
nupamuga. Y cedeHHast
nupamuja. bokosas u
IIOJIHAsI TOBEPXHOCTH
IIPU3MBI, TUPAMHUIBI.

MUupaMuJbl.

IIpakTnueckoe 3ansiTue Ne 57. [Tupamuaa v npusma, mIOMAINA TOBEPXHOCTH
MPU3MBI, TUPaMUIBL.

Tema 12.5
Cummerpust B Kyoe,
napaJuleenurese,
npusMe, Tupamu/e.

Copep:xxaHue y4e0HOro MmarepuaJja

CuMMeTpusi OTHOCUTENBHO TOYKH, IPSIMOH, Tutockoctu. CuMMeTpus B Ky0e,
napauleJenunesie, Npu3Me, NupamMmue.

OK 01, OK 02, OK 03,
OK 04,0K 05,
OK 06, OK 07

IpakTuyeckoe 3ansaTue Ne 58. Buibl cumMeTpuii B IpoCcTpaHCTBE.
CummMeTpHsi MHOTOTPAaHHUKOB.

Tema 12.6 Ilpogpeccuonanvno-opuenmuposannoe cooeprcanue yueoH020 mamepuana: OK 01, OK 03, OK 04,
Ipumepvr cummempuii 6 | Cummempusi 8 npupooe, apxumexmype, mexuuxe, 8 Ovimy OK 07
npogheccuonanbHbix Ipaxmuueckoe 3anamue Ne 59. I[Ipumepsl cummempuil 6 npoheccuoHaIbHbIX IIK 1.4, IIK 4.1,
3a0auax 3a0auax 1IK 4.2

Tema 12.7 Copep:xxanue y4e0HOro marepuaJja OK 01, OK 02, OK 03,
IIpaBuiibHBIE [TonsTHE TpaBUIBLHOIO MHOTOTpaHHUKHU. CBOMCTBA ITPaBUIIbHBIX OK 04,0K 05,
MHOTOTPAaHHUKH, UX MHOTOTPaHHUKOB. OK 06, OK 07

CBOWCTBA

IIpakTnueckoe 3ansaTie Ne 60. [IpaBuiibHbIE MHOTOTPAaHHUKH, UX CBOMCTBA.

Tema 12.8 Copep:xxanue y4e0HOro MmarepuaJja OK 01, OK 02, OK 03,
Hunuuap, ero Humuuap u ero snemenThl. CeyeHue MIIMHIPA (TTapauieIbHOE OCHOBAHUIO 1 OK 04,0K 05,
COCTaBJISIIOIIIKE. ocu). PassepTka nuimuHapa. OK 06, OK 07
CeueHue UUITUHIPA.

Tema 12.9 Coaep:xkanue yueOHOro MaTepuajia OK 01, OK 02, OK 03,

Konyc u ero anemenTsl. CeyeHue koHyca (MapajiieabHOe OCHOBAHUIO U
IPOXOJsIIee Yepe3 BEPIINHY), KOHNYECKUE ceueHus. PazBepTka KoHyca.

OK 04,0K 05,
OK 06, OK 07
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Konyc, ero | YceueHnslii kKoHyc. Ero oOpasyromas u Beicota. CedeHne yce4eHHOTO
cocrapistonie. CeueHue | KOHyca.
KOHYCa. IIpakTnueckoe 3ansiTue Ne 61. [{unnHap v KOHYC. Y C€UEHHBIN KOHYC.
VY ceueHHsIi KOHYC. 4
Ceuenue YCEUEHHOTO
KOHYyca.
Tema 12.10 Coaepixkanue yueOHOro MaTepuajia OK 01, OK 02, OK 03,
[Iap u cdepa, ux [Tap u cdhepa. BzanmHoe pacrionoxenue chepsl u mimockoctu. CeueHune mapa, 1 OK 04,0K 05,
CEUCHHS. cepsl. OK 06, OK 07

IIpakTuueckoe 3ansaTue Ne 62. [lap u chepa, ux ceuenusi. OCHOBHBIC 1

TIOHSITHS
Tema 12.11 Copep:xxaHue y4e0HOro Mmarepuaja OK 01, OK 02, OK 03,
[Tonatue 06 o6weMe | [Tousitue 06 oObeme Tena. OObeM KyOa, MPSIMOYTOJIBHOTO MapaUICIICIUIIC A, 1 OK 04,0K 05,
Tena. Otnomenne | O0beM Tpu3Mbl U IUWIHHAPaA. OTHOIIEHHE 00BeMOB MOMO00HBIX Tesl. OObEMBI OK 06, OK 07
00BEMOB MOJOOHBIX Tell. | mupaMu bl v KoHyca. O0beM riapa. [lnomaam moBepxHOCTe Tell.
O6bembl n  mnomamy | [lpakruyeckoe 3anaTue Ne 63. Boruncienve miomanei 1 005eMOB. 4
MMOBEPXHOCTHBIX Tell
Tema 12.12 Ilpogpeccuonanvno-opuenmuposannoe cooeprcanue yueoH020 mamepuana: OK 01, OK 03, OK 04,
Kombunayus Kombunayuu  ceomempuueckux  men.  Hcnonv3osanue — Kombumayuil ] OK 07
MHO202PAHHUKOB. MHO202PAHHUKO8 U Mell 8pAWeHUsl 8 NPAKMUKO-OPUEHMUPOBAHHBIX 3A0a4ax. IIK 1.4, [IK 4.1,
T'eomempuueckue IInowaou nosepxnocmeri KOMOUHUPOBAHHBIX 2€0MEMPULECKUX MeJl 1IK 4.2
KoMOuHayuu na Ilpakmuueckoe 3anamue Ne 64. Hcnonvzosanue  kombunayuil ]
npakmuxke. MHO202PAHHUKOB U MeTl BPAUEHUs 8 NPAKMUKO-OPUCHMUPOBAHHBIX 3A0aAYaX

Ilpakmuueckoe 3anuamue Ne 65. [ eomempuueckue KOMOUHAYUY HA NPAKINUKE. ]

IIpumepol cummemputi 6 cneyuarbHOCMAX MEXHOLO02ULECK020 NPOPus
IIpome:xxyTO4yHas aTTecTanus B popMe IK3aMeHa 5
Bcero 3a 2 cemecTp 201

Bcero 286
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3. YCJIOBUS PEAJIU3AIIMA ITPOTPAMMBI YYUEBHOM TV CHUIIIMHBI

3.1. MaTepuajibHO-TeXHHYeCKOe o0ecneyeHne peain3anuu padoyeil mporpaMmbl
Peanmuzamus paGodeil mporpaMMbl JAMCIUIUIMHBI OoOeclieueHa HaJIU4heM Y4eOHOTO
KabnHeTa MaTeMaTHUEeCKHX TUCHMILINH, Ne108

ObopynoBanne yaeOHOT0O KabUHeTA:

- y4eOHO-HArIsiHbIE MOCOOMUsS (KOMILIEKTH TaOJMII: TIEpBOOOpa3Hbie, (GOPMYIbl U
npaBuwia  guddepeHIpoBanus,  (GOPMYNIbl  TPUTOHOMETPUH,  TabimUIa  3HAYCHHUH
TPUTOHOMETPUIECKUX QYHKIIUHA, (HOPMYJIIBI IPUBEIACHHUS);

- TUaKTH4Yeckue Marepuaiibl (MeTonudecKkue yKa3aHus Ui MPaKTUIECKUX 3aHITHH U
ayIUTOPHBIX CAMOCTOSITEIIBHBIX pabOT, dK3aMeHa U Jp.);

- TEXHUYECKUE CpelcTBa OO0yueHUs (MEePCOHAIBHBIA KOMITBIOTEp, MYIbTUMEIUITHOE
00opyoBaHNe: KOMIBIOTED C BbIXOJ0M B MHTEpHET — 1 mIT., MyIbTUMenna NpoeKTop— 11mrT.,
9KpaH MPOECKIMOHHBIN (IepeHOCHOM) — 11mT.

- TIporpaMMHOe 00€CTIeUeHHE: JTUIICH3UOHHOE TTPOrpaMMHOe 00ecrieueHrne OOIIEero u
cnienanbHoro HazHaueHus Microsoft, Microsoft Office Professional Plus, Zoom (6ecrmaTHas
Bepcusi) — cBoOoHO-pactpocTpansemoe 110.

3.2. UuopmannonHoe odecnevyeHne peaausanun padoueil mporpaMmmbl
s peanuzanivd TporpamMmbl 00IIe00pa30BaTeNbHON JUCIUIUIMHBI OMOTUOTEUHBIN
(bOHT UMeeT MeyaTHbBIe, JICKTPOHHBIC 00pa3oBaTebHbIC M HH(POPMAIIMOHHBIC PECYPCHI.

3.2.1. OcHOBHBbIE HCTOYHUKH

1. Anrebpa m Hayama wmartemarmueckoro anamusa. 10-11 xmaccel. ba3oBwii u
yIIyOJICHHBIH YPOBHU: yU€OHUK JUTsl 001eo0pa3oBaTenbHbIX opranu3amnmii / 1. A. AnmuMoB,
0. M. Komsirun, M. B. Tkauesa [u ap.]. - 10-e uzn. crep. - Mocksa: [Ipocsemienue, 2024. -
463 c.: puc., Tabm. - (MaTemaTuka: anrebpa U Havyajia MATEMAaTHYECKOTO aHAIN3a, TEOMETPHS).
- ISBN 978-5-09-087759-6. - TekcT: HENOCPEACTBEHHBIN.

2. Marematuka : anreOpa M Hayajla MaTeMaTHYECKOTO aHalln3a, T'e€OMEeTpHs.
I'eomerpust. 10 - 11 xiacesl : yueOHUK 111 00111€00pa30BaTENbHBIX OPTaHU3AIM | 0a30BBIN U
yrayonennsiit ypoau / JI. C. Atanacsn, B. ®@. byry3os, C. b. Kagomies [u ap.]. - 8- uznanue.
- Mockga : Ilpocsemenue, 2023. - 288 c. : rpad. - ISBN 978-5-09-073883-5. — Tekcrt:
HEMOCPEICTBEHHBIN.

3. MaremaTtuka: anreOpa 1 Hayajia MaTeMaTuieckoro ananusa. ['eomerpus. 10 - 11
KJIacChl: 0a30BbBIN U yr1yOaE€HHBIN YPOBHU: yUeOHUK /TSI 00111€00pa30BaTeIbHBIX OpraHn3aIuil
/ JI. C. Aranacsun, B. @. byrysos, C. b. Kagomues [u ap.]. - 10-e u3z., crep. - Mocksa:
[Ipoceemenue, 2023. - 287 c.: un. - (MI'Y - mkose). - [["'eomerpus. 10 - 11 kmacc]. - ¢. 278. -
ISBN 978-5-09-087645-2. - TexcT: HENOCPEACTBEHHBIH.

3.2.2 JlonoJiHUTEIbHbIE HCTOYHUKH

1. Janunarep, B. A. T'eomeTpusi: cTepeoMeTpuUYECKHe 3aa91 Ha IOCTPOCHUE: yueOHOe
nocobue i cpenHero npodeccuonansHoro oopazosanus / B. A. Jlanuarep. — 2-e u3g. —
Mocksa: UznarensctBo FOpaiit, 2023. — 189 c¢. — (Ilpodeccuonanbroe obpa3oBaHue). —
ISBN 978-5-534-05735-5. — Texct: anexrponnslii // Obpa3oBarenbHas miatdopma KOpaiit
[caiiT]. — URL: https://urait.ru/bcode/515380 (nara obpamenus: 06.04.2024).

2. Nanunrep, B. A. Maremaruka: 3a7a4d ¢ MOJyJieM: yueOHOE TTocoOue JIsi CPeTHETO
npodeccuoHaibHOr0 oOpazoBanus / B. A. Jlanmunrep. — 2-e u3a., ucmp. u gomn. — MockBa:
WznarensctBo KOpaiit, 2023. — 364 ¢. — (IlpodeccronanpHoe obpazoBanue). — ISBN 978-
5-534-04793-6. — Texct: anexTponnsiii // OOpa3zoBarenbHas miatdopma FOpait [caiiT]. —
URL: https://urait.ru/bcode/515055 (nara obpamenus: 06.04.2024).

29


https://urait.ru/bcode/515380

3. Namuarep, B. A. Maremartuka: jgorapudpMuUecKrue ypaBHEHUS W HEPABEHCTBA:
yueOHoe mocobue st cpeaHero mpodeccnonansHoro obpasosanus / B. A. Jlanuarep. — 2-e
u3., ucnp. u gomn. — Mocksa: U3mparensctBo FOpaiit, 2023. — 176 ¢. — (Ilpodeccrnonansnoe
obpaszoBanue). — ISBN 978-5-534-05316-6. — Texkct: snekTponHsblid // Obpa3oBarenbHas
miatdopma IOpaiit [caiit]. — URL: https://urait.ru/bcode/514874 (nmata oOparmenus:
06.04.2024).

4. Nanunrep, B. A. Maremaruka: TPUrOHOMETPUYECKUE YPAaBHEHHUSI U HEPABEHCTBA:
yueOHoe mocobue tsi cpeaHero mpodeccnonansHoro obpasosanus / B. A. Jlanunarep. — 2-e
u31., ucnp. u gomn. — Mocksa: U3marensctBo FOpaiit, 2023. — 136 ¢. — (Ilpodeccrnonansroe
obpaszoBanue). — ISBN 978-5-534-08453-5. — Texkct: anexTpoHHsbIid // Obpa3oBarenbHas
miatdopma IOpaiit [caiit]. — URL: https://urait.ru/bcode/515057 (nmata oOGparmenus:
06.04.2024).

5. amunrep, B. A. Metoauka 00y4eHuUs: CTEpEOMETPHH IMMOCPEACTBOM PEIICHUS 3a1a4:
yueOHoe mocobue tsi cpeaHero npodeccnonansHoro obpasosanus / B. A. Jlanunarep. — 2-e
u3., ucnp. u gomn. — Mocksa: U3marensctBo FOpaiit, 2023. — 370 c. — (Ilpodeccrnonansroe
obpa3zoBanue). — ISBN 978-5-534-04873-5. — Texkct: anexTpoHHsbIid // Obpa3oBarenbHas

miatdopma IOpaiit [caiit]. — URL: https://urait.ru/bcode/515273 (nmata oOparmenus:
06.04.2024).

6. Jlapun, C. B. Anre6pa: MHOTOWIeHBI: yueOHOE mocobue ais By3oB / C. B. Jlapus.
— 2-e u3a., ucnp. u gon. — Mocksa: UznatensctBo FOpaiit, 2023. — 136 c. — (Bsiciiee
obpazoBanue). — ISBN 978-5-534-07825-1. — Texkcr: snexkrponHbiid / Obpa3oBaTenbHast
mwiarpopma HOpaiit [caiit]. — URL: https://urait.ru/bcode/515450 (mara oOpamieHus:
06.04.2024).

6. Ilunawes, B. C. MaremaTtnka: y4eOHMK H TPAKTUKYM JUIsI CPEIHETrO
npodeccuonanbHoro oopazosanus / B. C. lllunaves; mox penakmueit A. H. TuxonoBa. — 8-¢
u3a., mepepad. u gon. — MockBa : MzpmarensctBo HOpaiir, 2023. — 447 c. —

(ITpodheccuonansuoe obpazopanue). — ISBN 978-5-534-13405-6. — TeKcCT: 3MeKTPOHHBIN //
Oo6pazoBarenpHas miatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/511549 (nmata
obparmenus: 06.04.2024)

3.2.3 UudopManmoHHbIE pecypchbl

1. Marematuka: [caiit] - http://energy.bmstu.ru/gormath/mathan2s/mainlist.htm -
(mata obpamenus: 31.03.2024). — TekcT: 3JIeKTPOHHBIH.

2. Maremaruka: [calT]| - http:/www.bymath.net/index.html - (mata oOpameHus:
31.03.2024). — TekcT: PIeKTPOHHBIH.

3. Maremaruka: [caiiT] - http://www.intuit.ru/courses.html - (1aTa oOparenwus:
31.03.2024). — TekcT: 2IeKTPOHHBIN
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMUSI
OBIEOBPA3OBATEJIBHOU JUCHUIIJINHBI

KoHTposs 1 o1ieHKa pacKphIBAIOTCS Yepe3 TUCHUIUIMHAPHBIE Pe3yIbTaThl, YCBOCHHbIE
3HAHUS U IPHOOPETEHHbIE 00YJaIOIIUMICS YMEHHs, HalpaBJieHHbIE Ha (popMupoBaHHE O0IINX

U Ipo(eCCUOHATIBHBIX KOMITETEHIIUN

PesynbraTel 00y4yeHus

ITokazarenn ollEeHKHU

Tum orleHOYHEIX

(Bmanmets, ymeth, OK, I1K) MCpOTPHATHH
Auredpa m Ha4yaJIa MATEMAaTHYeCKOI0 aHAJIN3Aa:
1) Ywmciaa v BbIYMCIECHUS: - Onepupyer nouarusmu: | [Ipaktuyeckue
- OIIEpUpOBAThH NOHATUSIMM: | pallMOHAIbHOE U JeHCTBUTENbHOE | 3aHATUA Ne 1-65
paloHaIbHOE M JCHCTBUTENbHOE | YHMCIOo, OOBIKHOBEHHAs U jAecaTtuyHas | TectupoBaHue
YHCII0, OOBIKHOBEHHAS! M JAECATHUYHAS | IpOOb, IPOLEHTHI; JlenoBbie Urpbl
pOOb, TPOLICHTHI; - BBIIIOJIHSAET apu(pMETHIECKUE | Te3uchl
- BBINONHATH  apu(METHUYECKHE | OMEpallMd C PAUOHATBHBIMU H | KOHCIIEKTbI
omnepallMi ¢ pPalHOHAIBHBIMM W | JEHCTBUTEIBHBIMHU YHCIIAMY; Coo0brmienus
NENCTBUTENbHBIMU YUCIIAMU; - BBITIOJIHSIET NPUOIKEHHBIE | BXOHOI KOHTPOIIb
- BBIITOJIHATh NpUOIMKEHHBIE | BBIUMCICHUS, HWCIOJB3YS TMPaBUia | BrimoiHeHHE
BBIYMCIICHUS, HCIONL3Ys IPaBHJa | OKPYITIEHHs, JAENaTh MPUKUAKY H | sk3aMeHAIHOHHOTO
OKpYIJIEHMS, JeJlaTb MPUKHUIKY U | OLEHKY pe3yJIbTaTa BIYUCICHUN; Tecra
OLICHKY pe3yJibTaTa BEIYMCICHHI; - onepupyer MOHSATUSMU:
- ONEepUpPOBAThH MOHATUSAMM: | HATypaJIbHOE, esoe YUCIIO,
HaTypaJIbHOE, 1enoe YHCIIO, | UCTIOJIb30BaTh IMPU3HAKU JEITUMOCTU
WCIIOJIb30BaTh MPHU3HAKU JIETMMOCTH | LEJbIX YUCEN, PA3JI0KEHUE Yucia Ha
LEJIbIX YHUCEN, Pa3JIOKEHUE YHUCiIa Ha | IPOCTbIE MHOXKWUTENU MJIA PEIICHUS
MPOCTHIE MHOXKHUTENW U1 PELICHUs | 3a/1a4;
3az1ay;
OK 01, OK 04, OK 06, 11K 4.2
- OIIEpUPOBATh IOHATUAMHU: CTEIIEHb C | - ONEPUPYET MOHATHAMM: creneHb c | [IpakTnueckue
LIeJIBIM  [OKa3aTesleM, CTaHJIapTHas | LEeJIbM ToKa3aresieM, craHaapTHas | 3aHstus Ne 1-14
dopma 3amucu  geWcTBUTENBHOrO | opma 3amucu  AeWcTBUTEnsHOro | TectupoBaHue
YyuCia, KOPeHb HATypaJIbHOM CTENEHH, | YMCia, KOPEHb HaTypalbHOU cTenenu, | Pazaen 1-5
UCIOJb30BATh TOAXOIAIIYI0 (OPMY | MCIONB30BaTh MHOAXOAAUIYI0 (GopMy
3alUCU JIEMCTBUTENBHBIX YHUCEN JUISl | 3aIUCH JIEMCTBUTENIBHBIX YHUCEN IS
pelieHus MPAaKTUYECKUX 3a7ad M | pelleHUs MPAKTUYECKUX 3aJad  u
MIPEACTABICHUS JAHHBIX; MPEACTABICHUS JAHHBIX;
- OIEpUpOBATh IMOHATHEM: CTEIEHb C | - ONEPUPYET IOHITHEM: CTENEHb C
palroHaIbHBIM MIOKa3aTesieM; | PAllMOHAIBHBIM ITOKa3aTelleM;
OTIEPUPOBATH TOHITHSIMH: JIOTAPU(PM | - ONMEPUPYET MOHITHIMH: JOrapudm
YHUCla, JECATUYHBIE W HATYPAJIbHBIC | UMCIA, JECATUYHBIE W HaTypaJbHbIE
norapuMbl; J0TapuQMBbI;
OK 04
- ONEpPUpPOBATH TMOHATUSMH: CHUHYC, | - OIEPUPYET MOHATUSAMU: CHUHYC, | [IpakTHueckue
KOCMHYC WU TaHI€HC MPOU3BOJIBHOTO | KOCUHYC M TaHI€HC MPOU3BOJBHOIO | 3aHsATUsS Ne 20-31
yria, HCII0JIb30BaTh 3aluch | yria, UCII0JIb30BATh 3anuch | TecTupoBaHue
IIPOM3BOJILHOTO yrjla yepe3 oOpaTHbIe | MPOU3BOJIBHOIO yriia uepe3 obpatHsle | Paznmen 6

TPUTOHOMETPHUYECKUE (PYHKITNH;
OK 04

TPUTOHOMETPHUECKUE (PYHKIIUH;
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2) YpaBHeHUS M HEPaBEeHCTBA: - omepupyeT MOHATUIAMU: TOXAECTBO, | [IpakTnueckue
- ONEPUPOBATH MOHSATUSAMHU: | ypaBHEHHE, HEPaBEHCTBO, LeJoe, | 3aHsaTus Ne 1-31
TOX/IECTBO, YPABHEHNE, HEPABEHCTBO, | pallHOHAIBHOE, uppanroHanpHoe | TecTupoBaHue
Leloe, palMoOHaIbHOE, | yPAaBHEHUE, HEpaBeHCTBO, | Pasznen 5
UPPALMOHATIBHOE YpaBHEHUE, | TPUTOHOMETPUUECKOE YPAaBHEHHUE;

HEpPaBEHCTBO, TPUTOHOMETPUYECKOE

YpaBHEHUE;

OK 01, OK 02, OK 03

- BBIIIOJIHSTh npeoOpazoBaHus | - BBIITOJIHSIET npeobpaszoBanust | [Ipaktuyeckue
TPUTOHOMETPUYECKUX BBIPAKEHUN M | TPUTOHOMETPUYECKUX BbIpakeHUN U | 3aHATuA Ne 19-31
pematb TPUTOHOMETPUYECKHUE | pelIaTh Tpuronomerpuieckue | TectupoBaHue
ypaBHEHUS, YpaBHEHUS; Paznen 6

- HaxOJIUTh pEUIeHUs MPOCTEMIINX | - HAXOAUT PELIEHUs NPOCTEUIINX
TPUTOHOMETPUUYECKUX HEPABEHCTB; TPUTOHOMETPUUYECKUX HEPABEHCTB;

OK 01, OK 02, OK 03

- NPUMEHATH CBOMCTBA CTEIEHU IS | - IPUMEHSET cBoWcTBa creneHu Juis | [Ipaktuueckue
npeoOpa3oBaHms BBIPOKEHHH, | TpeoOpa3oBaHUs BbIpaXKeHHH, | 3aHATHS Ne 8-9
OMepUpoOBaTh MOHSTUSIMU: | OTIEPUPYET nousituamu: | TectupoBanue
MOKa3aTeIbHOE YpaBHEHHE U | IOKa3aTeIbHOE YpaBHEHHE u | Paznmen 3
HEPaBEHCTBO, peliaTh OCHOBHBIE TUIIBI | HEPABEHCTBO, PELIAET OCHOBHBIE THITBI

MTOKa3aTEeIbHBIX YpaBHEHUH U | MOKa3aTeIbHBIX YpaBHEHUH "

HEPaBEHCTB HEPaBEHCTB;

OK 01, OK 02, OK 03

- BBITIOJIHSTh npeoOpa3oBaHus | - BBITIOJIHSIET npeoOpazoBanus | [IpakTuyeckue
BBIPAXKEHHUI, COoZIEpKaIINX | BBIPAXKEHHUI, coaepxamux | 3ansatus Ne 10-14
norapudmel, OTIepUPOBATH | Jorapu(Mbl, OMEPUPYET MOHATUSIMHU: | TeCTUpOBaHUE
MOHATUSMU: norapudmuyeckoe | jorapupmudeckoe  ypaBHeHue U | Pazmen 4
yYpaBHEHHWE W HEPABEHCTBO, PEIIATh | HEPABEHCTBO, PEIIAET OCHOBHBIE THUIIbI

OCHOBHBIE THIBI JOrapuPMUUYECKUX | JIOTapU(MUYECKUX  YpaBHEHUH U

YpaBHEHU U HEPABEHCTB; HEPaBEHCTB;

OK 01, OK 02, OK 03, 11K 4.1

- ONEepUpOBaTh MOHATUSAMU: CHUCTEMA | - ONEpPUPYET MOHATUAMHU: cucrtema | [IpakTuueckue
JIMHEWHBIX YpAaBHEHUU M €€ pelIeHUe, | TUHEUHBbIX YpaBHEHUH U ee pelieHue, | 3anarus Ne 1-31
UCIIOJIb30BaTh CHCTEMY JIMHEWHBIX | UCMONB3YET  CHUCTeMY  JIMHEWHbIX | TecTupoBaHue
ypaBHEHUU TUIst pelIeHus | ypaBHEHUI TUIst pewenus | Paznen 1-6

MPaKTUYECKUX 3a/1a4;
- HaxXOAWTh pELIEHUS MPOCTEHIINX

CUCTEM 51 COBOKYITHOCTEU
panroHaIbHBIX ypaBHEHUH u
HEPABEHCTB;

OK 02

MPaKTUYECKUX 3a/1a4;
- HaxOQUT peIIeHUs MPOCTEHUIINX

CUCTEM u COBOKYITHOCTEH
paloHaIbHbIX YPaBHEHHUN U
HEPaBEHCTB
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- MPUMEHSITh ypaBHEHUS U | - BBIIIOJHAET IpeoOpa3oBaHus LeiblX, | [IpakTnueckue
HEpPABEHCTBA JUIS pellieHus | palMOHAIIBHBIX M HPpalMOHAIBHBIX | 3aHATHsA Ne 1-31
MaTeMaTHYECKUX 3aJa4 M 3a7ad W3 | BBIPAXKCHHUH U PEIIAeT OCHOBHBIC TUIIBI | TecTupoBaHue
pa3MuyHBIX ~ obnacTeil  HAyKd W | LEIBIX, panroHaIbHBIX u | Paznmen 1-6
peanbHOU KU3HU, UPPALMOHAIBHBIX  yYPaBHEHUN  H

- MOJIEJIMPOBATH PEalbHbIE CUTYAIMH | HEPABEHCTB,;

Ha SI3bIKE  airedpbl, COCTaBIATH | - IIPUMEHSET ypaBHEHUS u

BBIPQ)KEHUS, YPAaBHEHHsI, HEPAaBEHCTBA | HEPABEHCTBA st pereHus

M0 YCJOBHWIO 3aJa4d, HCCIIeJIOBATh | MATEMAaTUYECKUX 3a7ad W 3a1ad H3

MIOCTPOCHHBIE MOJIeNTU C | pa3nMuHBIX ~ oOjacTeil  HAyKH H
UCTIOJIb30BaHUEM arlliapara areOpbl; | pealbHOU )KU3HH;

OK 02

3) ®yHKUMHU U TPAPUKH: - omepupyeT mnoHATusMU: (yHKIUs, | [IpakTnueckue
- ONEepUPOBATh MOHATUAMU: QYHKIHUSA, | crocoObl 3aanus GyHKIMH, 00xacTh | 3aHsaTHs Ne 1-31
crocoObl 3amanus (PyHKIMHU, 00J1acTh | OMpEeNeIeHUsI U MHOXKECTBO 3HaUeHUH | TecTupoBaHue
OTIpeJIeJIeHUs] U MHOXKECTBO 3HAa4eHU# | QyHKIMH, rpaduk GyHKINHU, B3auMHO | Pa3znen 1-6
dbyakumn, rpaduk GyHKINHM, B3aUMHO | 0OpaTHbIE (QYHKIINH,

oOpaTHbIe PYHKIINY; - OIepUpyeT MOHATUSMHU: YETHOCTh U

- ONepUpOBaTh MOHATHUAMU: YETHOCTh | HEUETHOCTD byHKIIH, HYJU

M HEYETHOCTh  (YHKIMH, HYIU | QYHKIUH, IIPOMEXKYTKH

byHKIUY, MPOMEXYTKH | 3HAKOTIOCTOSIHCTBA;

3HAKOIIOCTOSIHCTBA; - CTPOMT M YUTaeT rpaKu JIUHEHHON

- cTpouTh ¥ uuTarth Tpaduku | QyHKIWH, KBaJAPATUIHOW (PYHKIIWH,

JTUHEWHOW (YHKLIWHU, KBAaJPAaTHYHOM | CTEMEHHOM  (YHKIMH C  LENbIM

GbyHKIMHM, CTeneHHON (YHKIIMU ¢ | MOKa3aTeleM;

IEJIBIM [TOKa3aTeNeM; - orepupyer HOHSATHSMH:

- OIIepUpPOBaThH MNOHATHUAMHU: | TIEpUOANYECKast byHKIMS,

nepuoIudecKas GbyHKIHSA, | TIPOMEKYTKA MOHOTOHHOCTH

MPOMEXYTKH MOHOTOHHOCTH | GYHKIIUH, TOYKH JKCTpeMyMa

byHkuuy, TOYKH SKCTpeMyMa | (GyHKINHU, HanOoJbIliee U HauMEHbIIIee

byHKIIMH, HAUOOJIBITICE U HAMMEHBIIee | 3HaUeHUsI (DYHKIIMU Ha MPOMEXYTKE,

3HaYeHHUs (QYHKLIUU Ha MPOMEXKYTKE, | HCIIONB3YeT WX JUIS HCCIIEAOBAaHUS

UCIONIb30BaTh MX MJI HCCIEOBAaHUS | QYHKIIMH, 3aJaHHON rpadukom;

byHKIMY, 3a1aHHON TpapuKOM; - OIlepupyeT MOHATUAMHU: TpaduKu

- ONEpUpPOBaTh MOHATUSAMH: I'padUKH | TOKA3aTEIbHOMN, JIOTapUPMUUECKONH U
MOKa3aTeIbHOU, JIOTApU(MHUUECKON M | TPUTOHOMETPHUYECKUX byHKIHH,
TPUTOHOMETPUUECKHUX ¢byHkuui, | ©300paxarb HMX Ha KOOPAMHATHON

u300paxaTb WX Ha KOOPAMHATHOM | IUIOCKOCTM U  HUCHOJB30BaTh IS

IUIOCKOCTH M HCHOJb30BaTh JUIS | peIlIeHHs YpaBHEHHH U HEPABEHCTB;

pelleHus: ypaBHEHU 1 HEPaBEHCTB; - u300paxkaTb Ha KOOPAWHATHOM

- u300paxaTb Ha KOOPAWMHATHOM | MJIOCKOCTH  rpaduKd  JHMHEHHBIX

IUIOCKOCTH  TrpaduKu  JTUHEHHBIX | ypaBHEHUN W HCIONb30BaTh UX IS

YpaBHEHHH M HCIOJIB30BaTh UX JJIs | pEIICHUs CHCTEMBI JTMHENHHBIX

peneHust CHCTEMBI JIMHENHBIX | ypaBHEHMUI;

YpaBHEHUN;

OK 01, OK 04, T1K 4.1

- HCMONB30BaTh rpaduku (GYHKIUN | - UCTIONB3yeT Tpaduku GyHkiui nis | [Ipakrudeckue
JUIsl pELEHUs] YPaBHEHUN; pelIeHusl ypaBHEHUN; 3ansTust Ne 1-31
- HCTOJB30BaTh rpaduku (QYHKIUN | - UCTONb3yeT Tpaduku GyHKIuid mis | TectupoBaHue
JUIS  WCCJEOBAaHUS NPOLECCOB U | MCCIEHOBAHUS IIPOLIECCOB u | Pasnen 1-6

33




3aBUCHMOCTEH MpHU peIIeHUH 33134 U3
ApYyruxX  y4eOHBIX TPEAMETOB U
peanbHOI KU3HU, BBIpaXaTh
dbopMynaMH  3aBUCUMOCTH  MEXKAY
BEJINYNHAMU;

- UCTONb30BaTh rpaduku GyHKIUH
ISl WCCIIEIOBAHUSI MPOLECCOB U
3aBUCUMOCTEH W3 JPYTHX Y4eOHBIX

3aBUCHMOCTEH NP PEIICHNUH 3a/1a49 U3
ApYyruxX  y4yeOHBIX TPEAMETOB U
peanbHOM JKU3HU, BBIpaXaeT
dbopMynamMyu  3aBUCUMOCTH  MEXKIY
BEJINYNHAMU;

- Ucronb3yeT rpaduku QyHKIUN a7
MCCIIEIOBAHUS MPOLIECCOB "
3aBUCUMOCTEH M3 JpYyrux y4eOHBIX

JUCIUILINH. JTUCIUILINH.
OK 01, OK 02, OK 04, TIK 4.1

4) Havasa maremMaTn4eckoro [IpakTrnueckue
aHaJIm3a: 3ansTust Ne 32-39
- OIIepUpOBaThH HOHATHUSIMHU: | - OTIepUpPYET noHsTusIMH: | TecTupoBaHue
MOCJIEA0BATEIbHOCTD, MOCJIEA0BATEIBHOCTD, Paznen 7
apudmernueckas M TreoMeTpuyueckas | apudmMerndyeckass U TeoMeTpudecKas

IIPOrPECCUH; IIPOrPECCHH;

- OIIepUpPOBATH MOHSTHUSIMU: | - OTIEPUPYET MOHATUAMU: OECKOHEUHO

0ECKOHEYHO yObIBaromas | yosiBaromias reoMeTpuIecKas

reoMeTpuueckas IpOrpeccusi, cymma | mporpeccusi, CcyMma  OECKOHEYHO

0OECKOHEUHO yObIBaromeil | yobIBaromen reOMEeTPHYECKOM

reoMeTpHUUYECcKOit MIPOTPECCUU; | TPOTPECCUU; 3aJaeT

3a/1aBaTh MOCJIEIOBATEILHOCTH | IOCIE0OBATEIBHOCTA  Pa3IMYHBIMU

Pa3IUYHBIMH CTIOCO0aMU; crocodamu;

- HCTI0JIb30BaTh CBOWCTBA | - HUCTIOIB3YET CBOMCTBA
MOCJIE0BATEILHOCTEN W MPOrPECCUi | TOCIEA0BATEILHOCTE W IPOTrPEeCCHil

JUIS ~ pEUIeHWsl peaJIbHbIX  3a4ay | JUIsl  pelIeHHs  peajbHbIX  3a7a4

MPUKIIATHOTO XapaKTepa; MPUKIIATHOTO XapaKTepa;

OK 06

- OIIepUpPOBaATH MOHSITUSIMU: [TpakTueckue
HenpepbIBHAs (QYHKIMS, TPOU3BOIHAS | - OIIEpUPYET noHATUAMM: | 3aHsATHs Ne 32-39
byHKIIH, UCIIOJIb30BAaTh | HEMpephIBHAs (PYHKIKA, MPOU3BOAHASA | TecTUpOBaHUE
reoMeTpuueckuii  u  Qusmueckuil | GyHKIUH, ucnoias3yet | Paznen 7

CMBICJT TIPOW3BOJHOW ISl PEIICHHS | TEOMETPUYECKHH W (PU3HYECKHUI

3aja4;

- HaXOJHUTh HPOW3BO/IHBIC
AIIEMEHTAPHBIX (PYHKIUH, BBIYUCIATH
HPOU3BOIHBIE CYMMBI, TIPOU3BE/ICHUS,
4acTHOTO (DYHKITHIA;

- WCIIONB30BaTh MPOM3BOAHYIO JUIS
VCCIIEJOBAHMUS byHKIIH Ha
MOHOTOHHOCTb M OKCTPEMYMBHI,
NPUMEHSTH Pe3yJIbTaThl UCCIETOBAHUS
K MIOCTPOCHHIO TPa(UKOB;

- WCTOJb30BaTh TPOU3BOAHYIO JUIS
HAaXOX/ICHUS HAWJIYYIIEerO PEIICHHs B
NPUKJIAJHBIX, B TOM YUCJIE COIIMATBHO-
HSKOHOMUYECKHX, 33/1a9aX;

OK 01, OK 04, OK 07, IIK 4.2

CMBICJI HpOPI3BO[[HOﬁ IJid pCIICHUSA
3ajay;

- HaxXoauT IMPONU3BOJHBIC
AJIEMEHTAPHBIX (YHKIUH, BBIYHCIIATH
MMPOU3BOAHBIC CYMMBI, ITPOU3BCICHNA,
YaCTHOTO (YHKIIHH;

- WCHOJB3YET IPOU3BOJIHYIO AJIs
VICCIICJOBAHMUS GbyHKIMN Ha
MOHOTOHHOCTh U KCTPEMYMBI,

HNPUMEHSET Pe3yIIbTaThl HCCIIEA0BaHUS
K IOCTPOEHHIO IPpa(hUKOB;
- WCITIONIB3YeT MPOM3BOJHYIO ISt
HAXOXKJCHUS HAWIYYIIEro PEelIeHUs B
NPUKIIAHBIX, B TOM YHCIIE COI[HATIBHO-
HKOHOMHYECKHUX, 3a7a4ax;
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- OIIepUpOBaThH HOHATHUSIMHU: | - OTepupyeT noustusimu: | [Ipaktuyeckue
nepBooOpasHas U MHTETpall, HIOHUMATh | IepBOOOpa3Has U HHTErpall, MoHUMaeT | 3auatus Ne 40-42
TeOMETpUYECKH U (UBUYECKUH | reoMeTpuueckuii  u  ¢usudeckuii | TectupoBaHue
CMBICII MHTETPaJIa; CMBICJI MHTETPaJIa; Paznen 8

- HaxOJIUTh MepBOOOpa3HbIE | - HaXOJIUT nepBooOpa3HbIe

DJIEMEHTAPHBIX (YHKIUH, BBIUUCITH | DIEMEHTAPHBIX (YHKIIHA, BBIYHCIISCT

uHTerpan mo ¢opmyne HpioroHa- | mHTerpan mo ¢opmyne HproToHa-

JleliOuuna; JleliOuuna;

- peuiaTth NPUKIATHBIE 33/1a4d, B TOM | - pelIaeT MPUKIAJAHbIE 33a4l, B TOM

YHCJIE COLMAIBbHO-)KOHOMHUUYECKOTO M | YHCIIE COLUAIbHO-3KOHOMUYECKOIO U

bu3znyecKoro xapakrepa, CpeicTBaMu | PU3NYECKOro XapakTepa, CpeicTBaMU
MaTEMaTUYECKOTO aHaIN3a MaTeEMaTHUYECKOI0 aHaJIN3a;

OK 01, OK 07

5) MHo:xecTBa M JIOTHKA: IIpakTrueckue
- ONEpUPOBATH MOHATHUSIMU: | - OTIEPUPYET MOHATUSIMH: MHOKECTBO, | 3aHATHS No 43-47
MHO’KECTBO, onepanuu HaJl | onepauuu Haj MHOKecTBaMy; | TectupoBaHue
MHO>KECTBaMU; UCIIOJIb30BATh | UCIOJB3YET Teopetuko- | Pazgen 9
TEOPETUKO-MHOKECTBEHHBIN anmnapaT | MHOKECTBEHHBIN anmnapar JUTSt

JUTSL OTIMCAHUS PeasIbHBIX MPOLIECCOB U | OMHUCAaHUsl pealbHBIX MPOLECCOB U

SIBICHUM, TpU PEIIeHUH 3a]ad U3 | BJICHUM, MpU pEIICHUH 3a7ad u3

JIPYTUX y4eOHBIX MPEAMETOB; JIPYTUX y4eOHBIX MPEAMETOB;

- OIIepUpPOBaTh HOHATHAMMU: | - onepupyer MOHSATUSIMU:

onpejiefieHue, TeopeMa, CIIEACTBHUE, | OMpeJesieHue, TeopeMa, CIEICTBUE,
JI0Ka3aTeNnbCTBO. JI0Ka3aTeNbCTBO.

OK 01, 1K 4.1

I'eomerpus

- OHepupoBaTh MOHATHSAMH: TOYKA, | - ONEpUpPYeT MOHATHSAMH: Touka, | [IpakTrueckue
npsiMasi, IIIOCKOCTb; npsimMasi, IIIOCKOCTb; 3aHaTus Ne 48-65
- IPUMEHATh aKCHOMBbI CTEPEOMETPHH | - IPUMEHSET aKCUOMBI cTepeomMeTpun | TectupoBaHue
U CIEACTBUSl W3 HUX IPU PELICHUM | M CIEACTBUS M3 HUX Npu pemeHun | Paznen 10-12
FeOMETPUUYECKUX 3a71ay; FeOMETPUUYECKUX 3aJ1ay;

- OIIepUpOBaTh HOHSITHIMMU: | - onepupyer MOHSATUSMU:
napajuiebHOCTD U | IapajuieTbHOCTD u
NEePHEHAUKYISIPHOCTh ~ MPSAMBIX U | IEPHEHAUKYISIPHOCTh  MPSAMBIX U

IUIOCKOCTEH; IUIOCKOCTEH;

- KimaccupuIUpoBaTh  B3aUMHOE | - KIIACCUPUITUPYET B3aUMHOE

pacrooXkeHne MPSAMbIX U MJIOCKOCTEH | pacloyioKeHHe MPSIMBIX U IIOCKOCTEN

B IIPOCTPAHCTBE; B IIPOCTPAHCTBE;

- OIIepUpPOBAThH MOHITHUSIMHU: | - OTIEpUPYET MOHATUAMHU: IBYTPaAHHBIN

JBYTpaHHBIN yro, TpaHy | yroJi, TpaHu JBYIPAaHHOTO yTia, pedpo

JIBYTPaHHOTO yria, pedpo | IBYrpaHHOTO yIyia, JIMHEWHBIA YTOJ

JIBYTPAHHOTO YIJia, JIMHEWHBIA YToJl | IBYTPAaHHOrO YyTIJa, TpajlycHas Mmepa

JBYTPAaHHOTO yIja, IpalycHas Mepa | ABYIPaHHOTO YIJia;

JBYTPAHHOTO yTJIa;

OK 01, OK 05

- OIIEpUpPOBAThH HOHSTHUIMMU: | - OIIepUpPYET noHstusimMu: | [lpaktuueckue
MHOTOTPaHHUK, BBIITYKJIBIA Y | MHOTOTPaHHHUK, BBITYKJIBIN u | 3ansatusa Ne 48-65
HEBBIITYKJIbIN MHOT'OI'PDAHHUK, | HEBBIITYKJIbII MHOI'OI'PAaHHHUK, | TecTupoBaHue
BJIEMEHTBI MHOTOTPAHHUKA, | SJIEMEHTHI MHOTOrpanHuka, | Paznen 10-12

HpaBHHLHBIﬁ MHOT'OT'paHHUK;

HpaBHHLHBIﬁ MHOT'OT'paHHUK;
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- pacmo3HaBaTh OCHOBHBIC  BHJIBI
MHOTOTPaHHHUKOB (MMUpaMUIa, PU3Ma,
NPSMOYTOJIBHBIA ~ TIapaJiIeIeTTHIIe]I,
Ky0);

- KITaccu(pUIIMpPOBaTh MHOTOTPAHHHKH,
BEIOUpas OCHOBaHUS TUTSE
Kiaccuukanum (BBIMTYKJIBIE u
HEBBITYKITbIC MHOTOTPaHHUKH,
NPaBUJIbHBIE MHOTOTPAHHUKH, TIPSIMBIC
u HAKIJIOHHBIE MIPU3MBI,
napauieIeuneb);

OK 01, OK 03

- pacmo3HaeT  OCHOBHBIC  BHBI
MHOTOTPAHHHUKOB (MTMpaMuJia, IpU3Ma,
NPSMOYTOJIBHBIA  TTapaJulesIeInIIe],
Ky0);

- Kimaccu(uIupyer MHOTOTPAaHHHKH,
BEIOUpas OCHOBaHUS TUIS
Kiaccuukanum (BBITYKJTBIE "
HEBBIMTYKITbIC MHOTOTPaHHUKH,
NpaBUJIbHBIC MHOTOTPaHHHKH,
OpsiMble W HAKIOHHBIE  MPHU3MBI,
napauieIeuneIbl);

- ONEpUpPOBATh MOHATUSAMH: CEKYyIIas
MJIOCKOCT, ceueHue
MHOTOTPaHHHUKOB;

- OOBSICHATH MPUHIUIBI MTOCTPOCHHUS
CEUEHUH, HUCIOJB3Ysl METOJ CIIEOB;
CTPOUTh CEYEHHS MHOTOTPAHHHUKOB
METOJIOM CIJIEJIOB, BBITIOJTHSATh
(BBIHOCHBIE) TUIOCKHE YEpPTEXKH U3
PUCYHKOB MTPOCTHIX 00BEMHBIX UTYP:
BUJ| CBEpXY, COOKY, CHH3Y;

OK 01, OK 03, T1IK 4.1

- Omepupyer MOHATUIMU:
MJIOCKOCT,
MHOTOTPaHHHUKOB;

- OOBSICHSICT MPUHIUIBI MOCTPOCHHUS
CEUEHHUH, HCHOJIB3Ys] METOJ CJEIOB;
CTPOUT CEUEHUS MHOTOTPAHHUKOB
METOJIOM CJIEIOB, BBITIOJTHSIET
(BBIHOCHBIE) TJIOCKHE YEpPTEXH U3
PUCYHKOB TIPOCTHIX O0BEMHBIX (DHUTYD:
BUJ| CBEpXY, COOKY, CHH3Y;

ceKyIias
ceyeHue

[IpakTnueckue
3ansaTus Ne 48-65
TectupoBanue
Pazpen 10-12

- pemiath 3aJayd Ha HaXOXICHHUE
TeOMETPUICCKIX BEITMYMH o
00pa3iaM Uil aJIrOpUTMaM, TIPUMEHSIS
W3BECTHBIC AHAIUTHYECKHE METOIbI

npu peLieHun CTaHIAPTHBIX
MaTEeMaTUYECKUX 3a1a4 Ha
BBIYKCIICHUE YIJI0B MEXIY
CKpELIUBAIOIIUMUCS IPSAMBIMU,

MEXy MPSMOM U MJIOCKOCTBIO, MEXY
IUIOCKOCTSIMH, IBYTPaHHBIX YIJIOB;
OK 02, OK 05, 11K 4.1

- pemlaeT 3ajgayd Ha HaxOXKICHHE
TeOMETPUICCKIX BEITMYHMH o
o0pa3iaM UK anropuTMam, MPUMEHsIs
W3BECTHBIC AHAUTUYECKHE METOJIBI

npu peueHun CTaHJAPTHBIX
MaTeMaTUYECKUX 3a1a4 Ha
BBIYNCIICHUE YIIIOB MEXIY
CKpELIUBAIOIIMMUCS MIPSAMBIMU,

MEXy IPSAMOM U IJIOCKOCTBIO, MEKIY
IUIOCKOCTSIMH, IBYTPaHHBIX YIJIOB;

IIpakTueckue
3aHATHA Ne 48-65
TectupoBanue
Pa3nen 10-12

- BBIYUCIIATE OOBEMBI M IUIOMIAH
HOBerHOCTeﬁ MHOT'OrpaHHUKOB
(mpu3Ma, mupaMuia) ¢ MPUMEHEHHEM

- BBIUUCIIIET OOBEMBI W TUIOMIAIN
HOBerHOCTeﬁ MHOT'OI'paHHUKOB
(mpu3ma, mupaMua) ¢ TpUMEHEHUEM

[IpakTnueckue
3ansTus Ne 48-65
TectupoBanue

dopMys, BBIYMCIATH COOTHOLICHUA | HOpMYJ, BBIYHCIATH cooTHomeHus | Pazmen 10-12
MEXIYy IUIOIAASMU IOBEPXHOCTEH, | MEX1y IUIOIIAJSIMH IOBEPXHOCTEH,

o0beMaMu NMoJIOOHBIX | 0ObeMaMH OJOOHBIX

MHOTI'OI'PaHHHKOB; MHOT'OI'PaHHHKOB;

OK 01, OK 02, 11K 4.2

- OIlepUPOBATh HOHATUSAMMU: | - OIEPUPYET MOHATUAMU: cUMMeTpusA B | [IpakTuueckue
CUMMETpHUS B IPOCTPAHCTBE, LIEHTp, | IPOCTPAHCTBE,  LEHTP, OCb U | 3aHATUA Ne 48-65
OChb M IUIOCKOCTb CUMMETPHUH, LEHTP, | JIOCKOCTh CUMMETPUH, LIEHTP, och U | TecTupoBaHue

0Cb U INTIOCKOCTh CHMMETPHUH (PUTYDBI;
- W3BJEKaTh, NpPeOOpPa3OBHIBATH |
UHTEPIPETHPOBATh HMH(OPMAIMIO O
HPOCTPAHCTBEHHBIX T'EOMETPUYECKUX
durypax, IIPEJICTABICHHYIO Ha

IUIOCKOCTh CHMMETPUU (PUTYPBI;

- W3BJEKAeT, NpeoOpa3oBHIBAECT U
UHTEpHpeTHpyeT UHGPOpMALUIO O
HPOCTPAHCTBEHHBIX T'€OMETPUYECKUX
¢durypax, IIPEJICTaBICHHYIO Ha

Paznen 10-12
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yepTexax U pUCyHKax;
- NPUMEHSTh T€OMETPHUYECKUE (PaKThI
JUIsL  pEelIeHUs CTEePEOMETPUUYECKUX
3a/1a4, MPEeANoJaraoluX HECKOJIbKO
[IaroB  pEIIeHUs, €Cld  YCJIOBUA
MPUMEHEHUS 33]IaHbI B IBHOU (opMe;
- MPUMEHSITh MPOCTEUIINE
porpaMMHbIe cpeiacTBa u
3EKTPOHHOKOMMYHHUKAIIMOHHbBIE
CHUCTEMBI npu peleHun
CTEpEOMETPUYECKUX 3a/1a4;

- MPUBOIUTH MIPUMEPBI
MaTeMaTHYeCKUX 3aKOHOMEPHOCTEH B
OpUPOJE U HKU3HHM, pACIO3HABATH
MpOSIBIEHUE 3aKOHOB T'€OMETPUH B
UCKYCCTBE;

- MPUMEHSTh MOJIyY€HHbIE 3HAHUS Ha
MpaKkTUKE: aHAIM3UPOBATh pPEaATbHbIE
CUTyallUd U NPUMEHSTh H3yYEHHBIE
MOHSTHS B IIPOIECCE TIOUCKA PEIICHUS
MaTeMaTHYeCKd CPOPMYITUPOBAHHOM
npo0JIeMbl, MOJAETUPOBATH pealibHbIC
CUTyallUd Ha $s3bIKE TE€OMETPHH,
HCCJIEIOBATh MMOCTPOCHHBIE MOJEIHU C
UCIIOJIb30BAHUEM  T€OMETPUYECKUX
MOHATUH W TeopemM,  ammapara
anreOpbl,  pemarb  MPaKTUYECKHE
3aJa4uM, CBS3aHHBIE C HAaXOXXICHHEM
F€OMETPUUYECKHUX BEJINYUH;

OK 01, OK 02, OK 03, OK 05, 1K 1.4,
1K 4.1

yepTexax U pUCyHKax;
- IpPUMEHSIET TeOMeTpUYEeCcKHe (aKThl
JUISL  pElIeHUs CTePEeOMETPUUYECKUX
3a/a4, MPEANOararoiux HECKOIbKO
[IaroB  peIIeHUs, €Clu  YCIOBUS
MPUMEHEHUS 3aJIaHbl B SBHOU (hopMme;
- MPUMEHSIET MPOCTEUIIINE
[IPOTrpaMMHBIE cpeacTsa U
3EKTPOHHOKOMMYHHUKAI[MOHHbBIE
CHCTEMBI pH peumenuu
CTEpEOMETPUYECKUX 3a/1a4;

- HPUBOIUT IIpUMEPEL
MaTeMaTUYECKUX 3aKOHOMEPHOCTEH B
OpuUpoae U  KU3HH, PaACIO3HAET
MPOSIBIEHUE 3aKOHOB T€OMETPUM B
UCKYCCTBE;

- IMPUMEHSIET NOJyYeHHbIe 3HAHUS Ha
MpaKkTUKE: AaHAIU3UPYET pealbHbIC
CUTyallud W NPUMCHATHL HU3YYCHHBIC
MOHSTHS B TIPOIIECCE MTOMCKA PEIICHUS
MaTeMaTHYeCKu COpPMYINPOBaHHON
npoOJieMbl, MOJENUPYeT peajbHbIe
CUTyalluun Ha  A3BIKE TCOMCTpPHUH,
UCCIIEyeT MOCTPOCHHBIE MOJENIU C
HUCIIOJIBb30BaHUECM TCOMETPHUICCKUX
MOHATHM W TeOopeM, ammapara
anreOpbl,  pemaer  MPaKTUYECKHE
3aJa4uM, CBSI3aHHBIE C HAXOXXICHHEM
TCOMECTPHUYCCKUX BCIINYNH,

- OIIepPUPOBATH HOHSATUSIMHU:
MHOTOTPaHHHK, BIIMCAHHBIH B chepy
ONKCAaHHBIA OKOJIO cdeprl, cdepa,
BITMCAHHAs B MHOTOTPAaHHUK HITH TEIO
BpAIICHHUS;

- BBIYUCIATH COOTHOIICHUS MEXKIY
TUTOTIASIMH TIOBEPXHOCTEH u
00beMaMH MOI00HEIX TEIT,

- n300pakath M3ydaembie (GUTYpPHI OT
PYKH W C TPUMEHEHHEM IPOCTHIX
YEepPTEIKHBIX HHCTPYMEHTOB;

- BBINOJHATH (BBIHOCHBIE) TUIOCKHE
YepTe)KU W3 PUCYHKOB  IPOCTBIX
00BEMHBIX (UTYp: BUJ CBEPXY, COOKY,
CHH3y, CTPOUTh  CEYEHHUS  Tel
BpALICHHUS;

- W3BJEKaTh, WHTEPIPETUPOBATh W
npeoOpa3oBbIBaTh MHGOPMALUIO O
NPOCTPAHCTBEHHBIX T'€OMETPHUECKUX

- orepupyer MOHSITUSIMHU:
MHOTOTpaHHUK, BIIMCAHHBIN B cepy U
ONHUCAaHHBIH OKONO cdeprl, chepa,
BIIMCAHHAsl B MHOTOTPAHHUK WU TEJIO
BpallleHus;

- BBIYHCISET COOTHOIICHUS MEXKIY
IIOUIAIIMU MOBEpXHOCTEN u
00beMaMH MOI00HEIX TEIT,

- n300pakaeT u3yvdaembie GUTYPHI OT
PYKH H C TPUMEHEHHEM MIPOCTBIX
YEepTEKHBIX HHCTPYMEHTOB;

- BBINOJHSET (BBIHOCHBIE) TIUIOCKHE
YepTeX U M3 PUCYHKOB TPOCTHIX
00BEMHBIX (UTYp: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUT CEUEHUS TeJ BpallleHUs;
- HW3BJCKACT, WHTEPHPETUPYET W
npeoOpa3oBbIBaeT HH(POPMALUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUYECKUX
dburypax, MIPEICTABICHHYIO Ha
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dburypax, MPEICTaBICHHYIO Ha | 4yepTexax U pUCYHKaXx;

YepTekKax U PUCYHKaX;

OK 01, OK 03

- ONepUpoOBaTh MOHATHSIMH: | - onepupyer nousitusimMu: | [lpaktudeckue
HWIMHIpUYECKas MMOBEPXHOCTh, | IUJIMHIpUYECKas MMOBEPXHOCTH, | 3aHsATUA No 48-65
oOpa3yrorue WIMHAPUIECKON | 00pa3yrorue uwmHApudeckor | TectupoBaHue
MOBEPXHOCTH, UWJIMHJP, KOHWYECKas | TOBEPXHOCTH, MMWIMHApP, KoHWdeckas | Pazmen 10-12
MIOBEPXHOCTH, o0pasylomye | TOBEpXHOCTb, obpazyromiue

KOHMYECKOW IMOBEPXHOCTH, KOHYC, | KOHUYECKOH TMOBEPXHOCTH, KOHYC,

chepuueckas MMOBEPXHOCTD; | chepudeckasi MOBEPXHOCTH;

pacro3HaBaTh Tena BpAILICHUS | paclo3HaeT Tena BpAILICHUS

(uunmuHAp, KOHYC, cdepa u map);
OOBSCHATH CIOCOOBI TIOMYYCHHS Tl
BpAIllCHUS; KIIaCCU(UITUPOBATH
B3aMMHOE pacrojoxkeHue chepsl H
TUTIOCKOCTH; ONIEPUPOBATH MOHITHSIMH:
1apoBOit CErMEHT, OCHOBaHHE
CETMEHTA, BBICOTA CETMEHTA, IIIAPOBOMA

CJIOM, OCHOBaHHE IIAPOBOTO CJIOS,
BBICOTA IIApPOBOIO CJIOS, ILIAPOBOM
CEKTOp;

- BBIUHCIATH OOBEMBI U IJIomaigu
MMOBEPXHOCTEN Tel BpAILICHUS,
TCOMECTPHUICCKUX TCII C MPUMCHCHUEM
dopmyu;

OK 01, OK 03, IIK 1.4, IIK 4.1

(munmuHAp, KOHYC, cdepa u map);
OOBSCHITH CIOCOOBI TOJTYYEHUS TEN
BpAIllCHUS; KIIAaCCHU(PUITPOBATH
B3aMMHOE pacrojoxkeHue chepsl H
TUIOCKOCTH; ONIEPUPOBATH MOHITHSIMH:
1apoBOit CErMEHT, OCHOBaHHE
CerMEHTa, BBICOTA CETMEHTA, IIapOBOH
CJIOM, OCHOBaHHME WIAPOBOTO CJOA,
BBICOTA IIAPOBOIO CJOs, IIAPOBOU
CEKTOp;

- BBIYHCISET OOBEMBI M ILIOMIAIH
MMOBEPXHOCTEN Tel BpalllCHHUS,
TEOMETPHUYECKUX TN C MPUMEHEHUEM

Gopmyu;

- OIEepHUpoBaTh TMOHATHEM BEKTOP B
MPOCTPAHCTBE;

- BBINOJHATH JIEHCTBUS CJIOKEHMUS
BEKTOpPOB, BBIYUTAHUS BEKTOPOB U
YMHOXEHHUSI BEKTOpa Ha 4YHUCIIO,
OOBSICHSITh, KAKUMH CBOWCTBAMHU OHH
o0nanalT;  OPUMEHATh  IPABUIIO
napajuiejenunesa;

- OIIepUpPOBATH MOHSTHSIMHU:
JIEKapTOBBI KOOPJIMHATHI B
IPOCTPAHCTBE,  BEKTOP,  MOAYJb
BEKTOpa, PaBEHCTBO BEKTOPOB,
KOOpJMHATBHl BEKTOpa, YIrod MEXIy
BEKTOpPaMH, CKAJIIPHOE MPOU3BEACHUE

BEKTOPOB, KOJUTMHEapHbIE u
KOMILUTAHAPHBIE BEKTOPBI;
- HaxoIuUTh CYMMY BEKTOPOB H

IIPOU3BE/IEHNE BEKTOPA HA YHUCIIO, YTOJI
MEXY BEKTOPaMH, CKaJIspHOE
MIPOU3BEJICHUE, PACKIIAIbIBATH BEKTOP
M0 IBYM HEKOJUIMHEAPHBIM BEKTOPAM;
- 3aJlaBaTh IUIOCKOCTh YPaBHEHUEM B
JNEKapTOBOM  cucTeMe  KOOpJWHAT;
NPUMEHSTh TEOMETPUUYECKUE (DaKThI

- omepupyeT IMOHSTHEM BEKTOp B
IIPOCTPAHCTBE;

- BBINOJIHAET JCHCTBUS CIIOXKEHUS
BEKTOpPOB, BBIYUTAHUS BEKTOPOB W
YMHOXEHHUSI BEKTOpa Ha  4YHCIIO,
OOBSCHSICT, KAKUMH CBOWCTBAMHU OHH
o0nanaT,  NPUMEHSET  MPaBUIIO
napajuleJenunena;

- ONepUpyeT MOHSITHUSIMH: JEKAPTOBBI
KOOPJIMHATHI B IPOCTPAHCTBE, BEKTOD,
MOJ1yJIb BEKTOpA, PaBEHCTBO BEKTOPOB,
KOOPJIMHATBl BEKTOPA, YTOJd MEXIY
BEKTOPAMH, CKaISIPHOE MPOU3BEICHHE

BEKTOPOB, KOJUIMHEapHbIe u
KOMILJIAHAPHBIE BEKTOPBI;
- HaxoIUT CYMMYy BEKTOpPOB H

IIPOM3BECHUE BEKTOpA Ha YUCIIO, YTOJI
MEXIY BEKTOPaMH, CKaJIsIpHOE
IIPOM3BECHUE, PACKIIAIbIBAET BEKTOP
Mo IBYM HCKOJUIMHCAPHBIM BCKTOPAM;
- 3aJjaeT MJOCKOCTh YpPAaBHEHUEM B
JIEKapTOBOM  CHCTEME  KOOpAUHAT;
IPUMEHSET TEeOMETpUUYECKHE (aKThl
UL pElICHUsd CTEPEOMETPUUECKUX
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JUISL  pElIeHUs CTEePEOMETPUUYECKUX
3a/1a4, TMPEANOIaralmx HECKOJIbKO
[IaroB  pEIIeHUs, €Cld  YCJIOBUA
MPUMEHEHHUS 3aJIaHbI B SBHOU (hopMme;
- pemarb MPOCTEUIIINE
reOMETPUUYECKHE 3a7a4u Ha
pUMEHEHUE BEKTOPHO-

KOOPJIMHATHOT'O METO/IA;
- pemiath 3aJa4yd Ha JI0Ka3aTeIbCTBO

MaTeMaTHYeCKUX  OTHOIIEHUH |
HaxOXJICHHE T€OMETPUIECKUX
BEJIMYUH o oOpa3uam WIH
ITOpUTMaM, NPUMEHSS W3BECTHBIC

METO/bl MPU PEILIEHUH CTaHAapPTHBIX
MaTeMaTHYEeCKUX 3ajau.
OK 01, OK 03, 11K 4.1

3a/1a4u, TPEAINOoaralinX HECKOJIBKO

araroB peucHud, €ClIn ycCJioBus
IPUMEHEHHUS 3aJlaHbl B ABHOM (popme;

- peraer IIPOCTEUILINE
TEOMETPUUYECKHE 3a/1a4u Ha
IIPUMEHEHHUE BEKTOPHO-

KOOPJMHATHOTO METO/Ia;
- pelraeT 3ajadd Ha JIOKa3aTelIbCTBO

MaTeMaTHYECKUX  OTHOIIEHUH W
HAXO0XJICHUE TEOMETPHUECKUX
BEITUYUH o obpaziam WITH

aJIropurMaM, IMNpUMCHSASA H3BCCTHBIC
METOJbI IPpU PEIICHHUU CTaHAAPTHBIX
MAaTEMAaTHYCCKUX 3a1a4.

BeposiTHOCTB M cTaTHCTHKA

- OTIepUPOBATH TOHSITHSIMH:
CIIy4aWHBI JKCIIEPUMEHT (OMBIT) M
CIIy4aifHOE COOBITHE, 3JIEMEHTApHOE
coObITHE  (PJIEMEHTApHBIA  WCXOM)
CIIy4aitHOTO OIBITA, HaXOIUTH
BEPOSATHOCTH B OTIBITaxX c
PaBHOBO3MOKHBIMH CITy9aifiHBIMHU
COOBITUSIMHM, HAXOJUTh U CPaBHUBATH
BEPOSATHOCTH COOBITHI B W3YYECHHBIX
CIIy4aiHBIX SKCIIEpUMEHTAX;

- HaxomuTh W  (HOpMyIHpPOBATH
COOBITHS: nepecevycHne u
o0BeIMHEHHE  JaHHBIX  COOBITHUH,
coObITHE, TPOTUBOIIOJIOKHOE JAHHOMY
COOBITHIO, [I0JIb30BATHCS
auarpaMmamMu  Diniepa U GopMmyIion
CIOXKEHUS BEPOSITHOCTEN npu

pELIeHUH 3a/1a4;
- OIEpUPOBAThH NOHATUIMU: YCIIOBHAs
BEPOSATHOCTH, HE3aBUCUMBIE COOBITHS,
HaxOJUTh BEPOSTHOCTH C IIOMOILBIO
IpaBuja YMHOXEHHS, C IOMOILIBIO
JlepeBa CIIy4aiHOT'O OIbITA;

- IPUMEHSTh KOMOMHATOPHOE TIPABUIIO
YMHOKEHHS IIPU PELICHUU 3a/1a4;

- ONEepUpOBaAThH MOHATUSMH:
UCIIBITaHUE, HE3aBUCUMBIC
WCIIBITaHUsl, CEpUsl UCIIBITAHUH, YCIIEX
U HEyJada, HaXOIUTb BEPOSATHOCTH
cOOBITHII B CEpUM  HE3aBUCHMBIX
UCIIBITAHUM 1O TMEPBOIO  YCIEXa,
HaXOJUTh BEPOATHOCTU COOBITUH B
CcepuM UCIBbITaHUM bepHyiuuy;

- ONEpUpPYET NOHATHUAMU: CIy4arHbIN
SKCIEPUMEHT (ONBIT) W CiIydaiiHOe
COOBITHE, DJIEMEHTApHOE COObITHE
(37IeMeHTapHBI HMCXOJ) CIy4ailHOTO
OTbITa, HAXOJUTh BEPOSITHOCTH B
OTIbITaxX c PaBHOBO3MOHBIMU
CIIy4alfHBIMU COOBITHSIMHU, HAXOTUTH U
CpaBHHMBATh BEPOSATHOCTH COOBITHUH B
U3y4YEHHBIX CIIy4alHBIX
JKCIIEPUMEHTAX;

- HaXOAUT U (GOPMYIUPYET COOBITHS:
nepecedeHre U o0beAMHEHNE JAHHBIX
COOBITHIA, coOBITHE,
MPOTUBOMNOJIOKHOE JaHHOMY
COOBITHIO, [IOJIB30BATLCS
auarpaMMmamMu Ouniepa U GopMysion
CIOXKEHUS BEPOSITHOCTEN npu
peIleHnH 3a/1a4;

- omepupyeT MOHATUSAMH: YCIOBHas
BEPOSATHOCTh, HE3aBUCUMbIE COOBITHS,
HaXOJUT BEPOSTHOCTU C IOMOIIBIO
IpaBUJia yMHOXEHHS, C IOMOIIBIO
JIepeBa CIIy4alHOTO OIbITA;

- IpUMEHSEeT KOMOMHATOPHOE MPABUIIO
YMHOXKEHUS TP pEIIeHUH 3a]1a4;

- OIepupOBaThH MOHSITUSIMHU:
UCTIBITAHUE, HE3aBHCHMBIE
UCIBITAHUS, CEPUS UCIIBITAHUMN, yCTeX

U HEydada, HAXOAUT BCPOATHOCTU
cOoOBITHII B CEPUM  HE3aBHCHMBIX
UCNIBITAHUM 7O TEPBOTO  yCIEXa,

HaXOJUT BEPOSATHOCTU COOBITHMH B
CepuH UCIBbITaHUM bepHyiuuy;
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OK 01, OK 04, 11K 4.1

- OIIEPUPOBATH NOHATUAMU: CIIydaiiHas

BEJIMYMHA, pacnpeneneHue
BEPOSITHOCTEH, JuarpaMma
pacnpeneneHus;

- CpaBHUBAaTbh BEPOSATHOCTU 3HAYECHUU
CIIy4aitHOM BEJIMYUHBI o

pacOpeneseHn0 WIM C  [TOMOUIBIO
Iuarpamm;

- OIIEpUpPOBaATh
MaTeMaTH4eCKOTo
MPUBOJIUTH

HOHSITHEM
OKUJaHMS,
IIPUMEPBHI, KaK
IIPUMEHSETCA MaTeMaTH4eCKOe
OKMJIAHWE  CIIyYalHOW  BEJIMYUHBI
HaXOJUTb MAaTEMATHYECKOE OKUJAHHE
[0 JAaHHOMY DAaCIpEAEICHUIO; UMETh
IpEICTaBICHUE O 3aKOHE OOJIbIINX
yhcesl; WMETh MPEACTABIECHUE O
HOPMAaJIbHOM PACIIPENETICHUH.

- OINEpPUpPOBATh MOHATHUSIMU: CpEIHEE
apudMeTHIecKoe, MeJuaHa,
HauOoJbIIee, HAUMEHbIIIee 3HAUYEHUE,
pa3Max MacCUBa YHMCIOBBIX JAHHBIX;

- YUTaTb W CTPOUTH TaOIHLBI H
JarpaMMmBbl;

OK 01, OK 05, 11K 4.1

- ONEpHUpYET MOHATHUSAMH: CilydalHas

BEJIMYMHA, pacnpeneneHue
BEPOSITHOCTEH, JuarpaMma
pacnpeneneHus;

- CpaBHUBAET BEPOSITHOCTU 3HAYEHHMU
CIIy4aitHOM BEJIMYUHBI o

pacOpenesieHu0 WIK € TOMOIIBIO
IUarpamm;
- onepupyer
MaTeMaTH4eCKOTo
MIPUBOJIUTH

MOHATHEM
OKUJaHMS,
IPUMEPB, KaK
IIPUMEHSETCA MaTeMaTH4eCKOe
OKMJIAaHWE  CIy4alHOW  BEIUYMHBI
HaXOJUTh MAaTEMATUYECKOE OKUIAHHE
[0 JAaHHOMY pAaCIpEAEICHUI0; UMETh
IpPEACTAaBICHUE O 3aKOHE OONbIINX
yhcesl; WMETb MPEACTAaBIECHUE O
HOPMaJIbHOM PACIIPENEICHUH.

- omepupyeT IMOHATUSIMHU: CpEIHEe
apudMeTHIecKoe, MeJuaHa,
HanOoJpIIee, HAaUMEHbIIIee 3HaUCHHE,
pa3Max MacCUBa YHMCIOBBIX JAHHBIX;

- YMTaeT W CTPOUT TaOIMUIBI U
JarpaMmBbl;
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