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PaGouas mporpamma pazpaboTaHa B COOTBETCTBHH C TPEOOBAHUSIMHU:

- @enepallbHOTO TOCYJAPCTBEHHOTO 00pa30BaTeNbHOIO CTaHAApPTa CpPEIHEro OOIero
o0Opa3oBaHUs, YTBEpXKIEHHOro TNpukazoM MwuHOOpHayku Poccum ot 17.05.2012 Ne 413
(3apeructpupoBanHoro  MuHucrtepcTBoM toctunu  Poccuiickoit  @enepammu 07.06.2012,
peructpanroHHblil Ne 24480);

- denmepanbHOTO TOCYIAPCTBEHHOTO 00pa3oBaTeIbHOTO cTaHAapTta 1o npodeccuu 11.01.08
OmnepaTop TMOYTOBOWM CBSI3M CpelHEro NpoecCHOHATBHOrO 00pa3oBaHUs, YTBEPHKACHHOTO
npukazoM MunuctepcTtBa mpocBemieHuss Poccuiickoit ®enepanmu ot 28.06.2023, Ne 487
(3apeructpupoBaHHoro MunuctepctBoMm toctuiuu  Poccuiickoit ®enepanuu  04.08.2023 r.,
peructpannoHHbIi Ne 74618);

C Y4EeTOM:

- denepanpbHO  00pa30BATENBHOM MPOTPAMMBI  CpeIHEro o0mero oOpa3oBaHUs,

yrBepxkacHHON Ilpukasom MunucrepctBa mnpocBemenus PO ot 18.05.2023 Ne 371
(3apeructpupoBanHoro  MuHuctepcTBoM toctunuu  Poccuiickoit  ®enepammu  12.07.2023,
peructpanioHHbI Ne 74228);
- TpUMEpHOM pabodeil mporpamMmbl OOIIEOOpa30BATEIBLHON TUCIUIIIUHBI «MaremaTtukay ist
npodeccHoHaNBbHBIX 00pa30BaTEeNbHBIX OpraHHW3aluii, yTBEpKICHHOW Ha 3acemanuu CoBera IO
OIICHKE COJIEp)KaHWS W KadecTBa IMPUMEPHBIX pabouMX MporpaMMm oO0Ieo0pa3oBaTeIbHOTO |
COIMATPHO-TYMaHUTAPHOTO IUKJIOB CpeaHEro MpodeccrnoHanbHOro 00pazoBanus, mpoTokoa Ne 14
ot 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 sBiisieTcst 00s13aTelIbHON 4acThIO
001eo0pazoBaTeNlbHOTO IMKIIa oOpa3oBaTenbHOM mporpammbl CITO B cootBeTcTBUM ¢ ®rOC 1O
npodeccun 11.01.08 OmepaTop mMo4YTOBOM CBSI3H.

1.2. Heab 1 ni1aHnupyemble pe3yJabTaThl 0CBOECHH S AUCUUIJIMHBI:

1.2.1. LHeab o0meo0pa3oBaTeIbHOM IUCUUILINHBI

Conepxkanne mporpaMMmbl obrmieoOpa3oBarensHoit auctuumasl OY .03 Maremartnka
HANPABIICHO HA JOCTIKEHHUE PE3yJNbTAaTOB €€ M3YYCHHsI B COOTBETCTBUM ¢ TpeboBaHusmMu OI'OC
COO ¢ yueroM COBPEMEHHBIX MHPOBBIX TPEOOBAaHMM, TPEABSIBISIEMBIX K MaTEMaTHYECKOMY
o0pa3oBaHUIO, W TPATUIUN POCCUUCKOTO OOpa3oBaHHUS. M C Yy4eTOM TpoeCCHOHATHHOM
HanpasieHHoctu ®I'OC CIIO.

[TpropuTETHRIMU HENSAMU O0yUEHUSI MaTeMaTHKE Ha 0a30BOM YPOBHE SIBIISIOTCS:

- (dopMmupoBaHHE IEHTPATBHBIX MaTeMaTHYECKUX TMOHATHHA (YKCIO, BEJIMYUHA,
reoMerpuueckas  Qurypa, TEpeMEHHas,  BEPOSATHOCTh,  (QYHKIOHs),  OOECICUNBAIOIINX
MPEEMCTBEHHOCTh U MEPCIIEKTUBHOCTh MaTEMaTHYECKOTO 00pa30BaHMs 00yUYarOIINXCS;

- TIOJIBEJICHUE OOYYArOIIMXCS Ha JOCTYITHOM ]Il HUX YPOBHE K OCO3HAHUIO B3aUMOCBSI3H
MaTeMaTUKH W OKPYXKAIOIIEro MHpa, MOHMMAaHME MaTeMaTUKH KaK 4YacTh OO0IIed KyJIbTyphl
YeJIOBEUECTBA,

- pa3BUTHUE MHTEUIEKTYaIbHBIX W  TBOPYECKHX CHOCOOHOCTEM  oOydaromuxcs,
MO3HABATEJIbHOW aKTUBHOCTH, UCCIEAOBATEIIbCKUX YMEHUM, KPUTUUHOCTH MBILUICHUS, THTEpPeca K
M3YYEHUIO MaTEMaTHKU;

- ¢opmupoBanue GHyHKIIMOHATHLHOW MaTeMaTHYeCKOW TPaMOTHOCTH: YMEHHUS PacO3HABATH
MaTeMaTHUYeCKHUe aCHeKThl B PEasIbHbIX KU3HEHHBIX CUTYAIUSX U MPHU W3YYEHUU OPYTHX y4EOHBIX
MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH U 3aKOHOMEpPHOCTEH, (GOopMyIHpoBaTh HX Ha S3BIKE
MaTeMaTUKH MU CO3/aBaThb MaTeMaTHYeCKUE MOJEIH, MPUMEHSTh OCBOCHHBIM MaTeMaTH4eCKHi
anmapaTr Uil pelleHUsi MPaKTUKO-OPUEHTUPOBAHHBIX 3aJlay, HMHTEPIPETHUPOBATh U OLICHUBATh
MOJIy4YE€HHBIE PE3YJIbTATHI.

1.2.2. Tlnanupyembie pe3y/bTaThbl OCBOCHHSI 001Ie00pa30BaTeJIbHONH JAUCHUIIMHBI B
coorBercTBuHu ¢ PI'OC CIIO un Ha ocHoBe ®T'OC COO
Ocoboe 3HaueHne JUCUUIUIMHA UMeeT npu GpopmupoBanuu u passutun OK u I1K.

Kon u [Tnaaupyemblie pe3yabTaThl OCBOCHHUS THCIIUTUTHHBI

HauMEHOBaHHE OO0mue JucuunimHapHbie

bopmMHpyeMBIX

KOMIETECHIIUI

OK 01. BotObupars | B o0aactu  TpyaoBoro | Aiaredpa m Havajga MaTeMaTH4eCcKOro

CIocoObl pelIeHUs] | BOCUTAHUSI: aHaJmM3a:

3a7a4 - TOTOBHOCTb K Tpyay, | 1) Umcia u BbIYUCTEHUS:

npoeccCuoHaNbHO | OCO3HAHUE LEHHOCTH | - OTepupOBaThH MOHATHSIMHU:

i neaTenbHOCTH TPYAOTMIOOUSI, HWHTEPEC K | palMOHATBHOE U JEHCTBUTEIHHOE YUCIIO,

MPUMEHUTEIBHO K | Pa3TMYHBIM chepaMm | OOBIKHOBEHHass W JIeCATUYHAs JPOOb,

Pa3TUIHBIM npodecCHOHABLHOM MIPOLICHTHI,

KOHTEKCTaM NESITEIbHOCTH, CBSI3aHHBIM C | - BBITOJIHATH apudmeTnyeckue
MaTEMaTUKON u ee | omepali € PAallMOHAIBHBIMU |




NPUIOKCHUSAMH,  yYMEHHE
COBEPLIATH OCO3HAHHBIN
BBIOOD Oymymiei
npodeccun "
peaTn30BhIBATH
COOCTBEHHBIC  JKU3HCHHBIE
IUIaHBI,  TOTOBHOCTh  H
CIIOCOOHOCTH K
MaTeMaTHYECKOMY
00pa3oBaHUIO u
caM000pa30BaHHIO Ha

MPOTSHKEHUU BCEU KU3HH,
FOTOBHOCTb K aKTHBHOMY
Y4aCTHUIO B peuieHuun
MPAKTUYECKUX 3a1a4
MaTeMaTH4eCKOu
HaIMpaBJIE€HHOCTU
OBJaageHue
MO3HABATEJIbHBIMH
YHUBEPCAJIbHBIMHA
yueOHBIMU AeHCTBUSAMMU:
a) 0a3oBble JIOTHYECKHE
JIeCTBUSA:

- BOCIIPUHHMATh,
dbopmynupoBaTh u
npeoOpa3oBHIBATH
CYXJICHUS:

YTBEPAUTEIEHBIC "
OTPHIIATENIbHBIE,
eIMHUYHbIC, YaCTHBIE W
o011me, yCIOBHBIE;

- BBISIBIISAITh
MaTeMaTHYCCKUE
3aKOHOMEPHOCTH,
B3aUMOCBSI3U "

npoTuBopeuusi B  (akTax,
MaHHBIX, HAOMIOAEHMUIX WU
YTBEPXKICHHSX, TpeaaraTh
KpUTCpUHU [JI1 BBIABJICHHUA

3aKOHOMEPHOCTEM u
IIPOTUBOPEYU;

- Jlenatb  BBIBOJOBI €
UCIIOJIb30BaHUEM  3aKOHOB
JOTUKH, JAENYKTUBHBIX H
WHYKTUBHBIX
YMO3aKIIOUEeHUH,
YMO3aKJIIOUECHU N o
aHaJIOTnH;

IPOBOAMUTH CaMOCTOSITEIIBHO
JI0Ka3aTesIbCTBa
MaTEeMaTUYECKHUX

YTBEPKACHUM (MPSIMBIE U OT

NeCTBUTENbHBIMU YUCIIAMU;

- BBITIOJIHATH HpI/IGHI/DKeHHBIe
BBIUHCJICHHUS, UCIIOJIB3YS npaBHIIa
OKpYIJIEHUS, JeIaTh IPUKUIKY U OLIEHKY
pe3ynbTaTa BhIYUCIICHUH;

- OHNCpUpOBATH MOHATHUAMH: CTCICHL C
eiabIM  TOoKa3aTesleM, — CTaHAapTHas
¢dbopMa 3anmucu JIEHCTBUTENBHOTO YHCTIA,
KOpPEHb HaTypaJibHOU CTEIICHH,
UCTOJB30BaTh  MOAXOIAIIYI0  (QopMy
3aMucHU  JIEHCTBUTENBHBIX YHUCEN  JUIsS

peuicHu-d MPAKTUYCCKUX 3aaa4 u
MMpEACTAaBICHUA JaHHBIX,
- OICpHupoOBaTb TOHATUAMU: CHUHYC,

KOCHHYC M TaHT€HC MTPOU3BOJILHOTO yTJIa,
HCIIOJIb30BATh 3allCh IMMPOU3BOJIBHOI'O
yria yepes oOpaTHbIe
TPUTOHOMETPHUECKUE (PYHKIIUH;

- OneprupoBaTh IIOHATUAMMU.
HaTypaJbHOE, enoe YHCIIO,
HUCIIOJIB30BaTh IMMPU3HAKH ACIIUMOCTHU
HENbIX YHCEN, pPAa3JIoKEHHEe 4HCcia Ha

OPOCTbIE MHOXHUTEJIW I PELICHHS
3a1ad;

- OINEpHpOBaTh TOHATHEM: CTEMEHb C
palMOHAIBHBIM MIOKa3aTeleM;
ONIEpUPOBATH  IMOHATUSAMH:  JIOTapHPM
qucia, JECATHYHBIE ¥ HaTypajbHbBIC
J0TapuQMBbI;

2) YpaBHeHUS M HEPABEHCTBA:
- ONCpUpOBATH MOHATHAMHU: TOXICCTBO,

ypaBHEHHUE, HEPaBEHCTBO, 1enoe,
palOHAIBLHOE, UPPALMOHATIBHOE
ypaBHEHHUE, HEPaBEHCTBO,
TPUTOHOMETPUUECKOE YPAaBHEHHUE;

- BBITNOJIHATH npeoOpa3oBaHUs
TPUTOHOMETPUYECKUX  BBIPAKEHUH U
pemiaTh TPUTOHOMETPHUUYECKHE
YpaBHEHUS,

- BBIIIOJIHATH Hp606p330BaHI/I$I OEJIbIX,
PpanuOHaJIbHBIX n HppalOHAJIbHBIX
BI)Ipa)KCHI/II\/'I N p€liaTb OCHOBHBIC THIIBI

LEJbIX, parroHaTbHBIX u
UPpaALMOHATIbHBIX ypaBHEHUH u
HEPABEHCTB;

- IPUMEHATh YPABHEHHS M HEPABEHCTBA
AJid pCHICHUA MATCMATHYCCKUX 3aJad U
3a/a4 W3 pa3IUYHbIX 00JlacTel Hayku U
pEATbHOM )KU3HU;

- MOJEIHMPOBATh pPEAIbHbIE CUTYAllMH HA
S3bIKE ANreOpbl, COCTABIATH BBHIPAKEHUS,
YpaBHEHUsl, HEPABEHCTBA MO YCIOBUIO




NPOTHBHOTO), BBICTPAUBAThH
apryMEHTAINI0, TPUBOIUTH
PUMEPHI U KOHTPIPUMEPHI,
000CHOBBIBATh
COOCTBEHHBIC CYXJICHUS H
BBIBOJIbI;

- BBIOMPATH croco0
perieHus y4eOHOUM 3amaun

(cpaBHUBATH HECKOJIbKO
BapHAaHTOB pelIeHus,
BBIOMPATH HauOosee
NOOXOMAIMM € y4ETOM
CaMOCTOSITENTEHO
BBIJICTICHHBIX KPUTEPHUER).

0) 0azoBbIe
HCCJIeI0BATEIbCKHIE
neflcTBUA:

- HCIOJB30BaTh BOIPOCHI
KakK HUCCIEeO0BaTEIbCKUN
UHCTPYMEHT MO3HAHUS,
dbopMyITHUpOBaTh  BOIPOCHI,
bukcupyromue
OpoTHBOpEYHe, NpolIeMy,
yCTaHaBIMBaTh HCKOMOE U
JTAaHHOE, ¢dbopmupoBaTth

TUTIOTE3Y, ApTyMEHTHUPOBATH
CBOIO IO3MIIUIO0, MHCHUE;

- MIPOBOJIUTH
CaMOCTOSTEIIHLHO
CIJTAaHMPOBAHHBIN
DKCIIEPUMEHT,
HCCIIeOBaHUE
YCTaHOBJICHHIO
0COOEHHOCTEH
MaTEMATHYECKOI0 OOBEKTA,
SIBJICHUS, mporiecca,
BBISIBJICHHIO 3aBHUCHUMOCTEH
MEXIY 00BEKTaMU,
SIBIICHUSIMU, TIPOIIECCAMU;

- CaMOCTOATEILHO
dbopmynupoBaTh
0000IIIeHNsT W BBIBOIBI IIO
pe3ylbTataM TpPOBEACHHOTO
HaOJII0IeHN,
HCCIICIOBAHUS,
JIOCTOBEPHOCTH
MOJTyYEHHBIX PE3YJIbTATOB,
BBIBOJIOB M OOOOIIEHNIH;

o

OLICHUBAThH

- IIPOrHO3HPOBATh
BO3MOXHOE pasBUTHE
npoiiecca, a TaKXe

BBIIBUT'aTh MPEANTOJIOKCHHUA

3aJjaud,  HUCCIENOBaTh  IOCTPOCHHBIC
MOJIETTM C WCIOJIh30BAHUEM ammapara
anreopsr;

- NPUMCHATH CBOICTBa CTEIIEHU JJIA

npeoOpa3oBaHUs BBIPOKECHUH,
OTIepPHPOBATH MOHATUSIMH:
IIOKa3aTeNbHOe ypaBHEHHE "
HEpaBEHCTBO, pEHIaTb OCHOBHBIE THIIBI
IIOKa3aTeNbHBIX ypaBHEHUI "
HEPaBEHCTB;

- BBITIOJHATH npeoOpa3oBaHusL
BBIPOKEHUH, COAEpIKAIIMX JOrapuQMmBbl,
OIIepUpOBATh HOHSATHSAMHU:
JorapupMHUECKOe ypaBHEHUE u
HEpPaBEHCTBO, pEIIaTh OCHOBHBIC THIIBI
JOTapUPMHUECKUX ypaBHEHUH "
HEpaBEHCTB;

- HAXOAUTh pELIeHHs MpOoCTEHIInX

TPUTOHOMETPUUYECKHX HEPABEHCTB;
- ONepUpoBaTh MOHATHAMHU: CHCTEMaA
JMHEHUHBIX YPAaBHEHUU U €€ pelICHHUE,
UCMONb30BaTh  CHCTEMY  JIMHEHHBIX
YpaBHEHMH Ui PEUIeHUs] MPaKTUYECKUX
3ajay;

- HAXOAUTh pELIeHHs MpOoCTeHIINX
CHCTEM U COBOKYIHOCTEH pallMOHaJIbHBIX
YPaBHEHUN U HEPABEHCTB;

3) ®yHKUMH U TPaPUKH:

- ONepupoBaTh MOHATUAMHU: (YHKIHA,
crocoObl  3amaHusi (QyHKIHH, OO0JacTh
OTIpeNIeIeHUs ¥ MHOXXECTBO 3HAaYCHUH
dbyakuum, rpaduk GYHKIUA, B3aUMHO
oOpaTHbIe PYHKINY;

- OIepUpPOBaTh MOHATHSMHU: YETHOCTb U
HEYETHOCTh (DYHKIUH, HYIH (YHKIIHH,
IIPOMEKYTKH 3HAKOIIOCTOSIHCTBA;

- HCIIOJIb30BaTh TpapuKu (YHKUWH IJis
pelIeHNs] ypaBHEHU;

- CTPOUTH U YUTaTh TpaQuKH JTUHEHHOU
GbyHKIMHM, KBaApaTUYHOW  (PyHKIHH,
CTereHHOW  (QyHKIMM ¢ LEJIBIM
HoKa3aTeseM;

- HCIIOJIb30BaTh Tpapuku (YHKUUH IJis
UCCIIEI0BaHUS IIPOLIECCOB "
3aBUCUMOCTEH TpU peIIeHUH 33734y U3
APYTUX y4e€OHBIX NMPEIMETOB U peabHON

KU3HH, BBIPAXKATh bopmynamu
3aBUCUMOCTH MEXIY BEINYNHAMU;
- OIIEpUPOBATH MOHATUSIMH:

nepuonuieckas (QGYHKIHS, MPOMEKYTKH
MOHOTOHHOCTHU byHkumy, TOYKHU
SKCTpeMyMa (YyHKIIUU, HauOOJbIIEe |




O €ro pasBUTUM B HOBBIX
YCIOBUSIX.

OK 02.
Hcnonb3oBars
COBpPEMEHHbIE
CpeicTBa TIOHCKa,
aHanmsa u
UHTEpIpeTalnuu
uHpopmanuu, ©
UH(POPMALIMOHHbIE
TEXHOJOTHH  JJIs

BBITIOJTHCEHUA 3a1a4
po¢eCCHOHAIBHO

U IeATeNbHOCTHU

B oOmactu  neHHocTH
HAYYHOTI'0 MO3HAHUS:

- c(hopMUPOBAHHOCTH
MHUPOBO33pPEHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY
pa3BUTHUSA
00IIeCTBeHHOMN
IIOHUMAaHUe
MaTeMaTUYECKON HAayKH Kak
chepsr YeJI0BEYECKOM
JeATeTbHOCTH, JTaloB €€
Pa3BUTHUSA U 3HAYUMOCTH JJIs
pa3BUTHUA MBWJIA3AIUHY,
OBJIAJICHHE A3BIKOM
MaTeMaTUKu u
MaTeMaTU4eCKOn
KYJIbTYpOH Kak CpeICTBOM
MTO3HAHMSI MUPA, TOTOBHOCTh
OCYILIECTBISITh  MPOEKTHYIO
" HCCIIEA0BATENbCKYIO
JIeATETbHOCTh
WHJUBUIyaJIbHO U B TPYIIIIE.
B) YMeHue padorarh ¢

YPOBHIO
HayKH u
NPaKTUKH,

uH(popmanueii:
- BBUIBIATH  JAe(PUIIUTHI
nHpopmanuu, JIAHHBIX,

HGO6XOI[I/IMBIX JIs1 OTBETa
Ha BOIPOC W IS PEIICHHS
3a/1a4u;

- BbIOHMpaTh WHGOPMAIHIO
N3 HMCTOYHHKOB pPa3JIMYHbIX

THUIIOB, aHAJTM3UPOBATh,
CHCTEMaTH3HPOBATh "
UHTEPIPETHPOBATH
uH(pOpMaIUI0  pa3IMYHBIX
BUJIOB u bopm
NPe/ICTaBIICHUS;

- CTPYKTYypHUPOBAThH
nHpopmMmaruro,
MIPEJICTaBIISITH ee B
Pa3IUYHBIX dbopmax,
WLTIOCTPUPOBATH
rpauvecKu;

- OIICHUBATh HAJIEKHOCTh
nHpopmaruu o
CaMOCTOSITENTEHO
chopMyITUpPOBAaHHBIM
KPUTEPUSIM.

OK

03.

B  o0igactH  1yXOBHO-

HauMEHbIIIEEe
IIPOMEKYTKE,
VCCIICJOBAHMUS
rpaduKom;

- ONepupoBaTh MOHATUAMHU: TIpaduKu
NOKa3aTeabHOH, JorapuMUUECKO
TPUTOHOMETPUUECKHUX GyHKLHH,
n300pakaTb HMX Ha  KOOPIUHATHOM
IUIOCKOCTH M MCIOJIb30BaTh JJIS PEIICHUS
YPaBHEHUN U HEPABEHCTB;

3Ha4YeHHS (YHKIUK Ha
UCIIONIb30BaTh WX IS
byHKIMM,  3aJlaHHON

- u3o0pakaTb Ha  KOOPJAWHATHOM
TUIOCKOCTH rpaduKu JTMHEUHBIX
YpaBHEHHWI W WCIOJNB30BaTh WX IS
pereHus CHCTEMBI JMHEWHBIX
ypaBHEHUM;

- UCTOJNb30BaTh rpaduku GyHKUUN I
UCCIICTOBAHMSI MIPOIIECCOB u
3aBUCUMOCTEH U3 JApPYrHX Y4eOHBIX
JVCLIATUIMH.

4) Hauana MaTeMaTH4YeCKOro
aHa/ju3a:

- OIIepPHPOBATH TIOHSATUSIMH:

MI0CJIEI0BATENBHOCTD, apu(METHUECKAs U
r€OMETPUYECKAs IPOTPECCHH;
- ONepUpOBaTh MOHATHAMHU: OECKOHEYHO

yOBIBaroIas reoMeTpuIecKas
nporpeccus, cyMMa 0OECKOHEUHO
yOBIBarOIICH r€OMETPUUYECKON
IPOTPECCHH; 3a/1aBaTh
MI0CJIEIOBATEIbEHOCTH pa3IMYHBIMU
criocobamu;

- UCII0JIb30BAaTh CBOMCTBA

IIOCJIEIOBATEIbHOCTEN U MPOrPECCUN IS
pEIIEeHUs] PEAIbHBIX 3a/a4 NPUKIATHOTO

XapakTepa;
- OIIepPHPOBATH TIOHSATUSIMH:
HenpepbiBHAas (YHKIMS, MPOU3BOIHAS
byHKIHH, HCITOJIh30BaTh

Te€OMETPUYECKUN U (U3NYECKUNA CMBICT
IIPOU3BOJHON [UIs PEIICHNUS 3a/1a4;
- HaXOJUTh IIPOU3BOHBIC HJIEMEHTAPHBIX

(GYHKIWH, BBIYHCIATH  MPOU3BOJHBIC
CYMMBHI, MIPOU3BEICHUS, 9aCTHOTO
byHKIINIA;

- UCIONB30BaTh TMPOHW3BOAHYIO IS
UCCIICTOBAHMSI byHKIIN Ha
MOHOTOHHOCTh u KCTPEMYMBI,

IPUMEHATh PE3yJIbTAThl HCCIIETOBAHUS K
MOCTPOCHUIO I'PahUKOB;

- HCHOJNB30BaTh MPOHM3BOAHYIO  JUIS
HaXOXKJCHHUSA HAWIy4IIero pelieHus B
NPUKIAJHBIX, B TOM YHCJE COIHAIbHO-




[InanupoBaTh ¥ | HPABCTBEHHOTO
pean30BhIBAThH BOCHUTAHUS:
coOCTBEHHOE - OCO3HaHHE JIYXOBHBIX
npo(hecCHOHANBHO | IIEHHOCTEH POCCHIICKOTO
€ U JMYHOCTHOE | Hapoja,
pa3BUTHE, c(OpMHPOBAHHOCTD
IpearpuHUMaTeIb | HPABCTBEHHOTO  CO3HAHUS,
CKYIO TUYECKOTO MOBE/ICHUS,
NEeSTENIbHOCTh B | CBA3AHHOIO C
npo(eCcCHOHANTBHO | TPAKTHYECKUM
71 chepe, | IpUMEHEHUEM JOCTKESHUN
UCIIOJIb30BAaTh HAYKH U JCSITeIbHOCTHIO
3HAHUA 0 | Y4€HOrO, OCO3HaHHE
MPaBOBOI U | TUYHOTO BKJIaJIa B
(dbuHaHCOBOM MOCTPOEHHE  YCTOMYMBOTO
TPaMOTHOCTHU B | Oyayiero;
pa3IMYHbIX OBnagenne yMeHHeM
KU3HEHHBIX CAMOKOHTPOJIs KaK
CUTYaIUIX YacThbH)  PeryJasiTUBHBIX
Y4eOHBIX JIefiCTBHIi:
- BJIQJICTh HABBIKAMU
MTO3HABATEJIbHON
pedaeKcuu Kak OCO3HAHUS
COBEpIIAEMBIX JIEUCTBUUA H
MBICITUTEIILHBIX TPOIIECCOB,
UX pe3yJabTaToOB, BIAJETh
croco0amMH  CaMOIIPOBEPKH,
CaMOKOHTpOJISl Tpoliecca U
pe3ynbrara pelieHus
MaTeMaTH4YeCKOM 3a1adu;
- TpenBUIETh TPYAHOCTH,
KOTOpBIE MOTYT BO3HUKHYTb
npu  peUIeHWH  3ajaud,
BHOCUTh  KOPPEKTHBBI B
NEeSTEIbHOCTh Ha OCHOBE
HOBBIX 00CTOATENLCTB,
JAaHHBIX, HalICHHBIX
OIMOOK, BBISIBJICHHBIX
TPYIHOCTEH;
- OLIEHUBATh COOTBETCTBHUE
pe3ynbrara en u
YCIIOBHSIM, OOBSCHITH
MPUYUHBL JOCTUKCHHS WU
HEJOCTHKEHHSI Pe3yJIbTaTOB
NESTEIbHOCTH,  HaXOJUTh
omuOKy, JaBaTh OIIEHKY
proOPETEHHOMY OTIBITY
OK 04. | B obaactu (Ppuznueckoro
DddexTuBHO BOCIIMTAHUS:
B3aMMOJIeiicTBOBAT | - c(hOpMHUPOBAHHOCTh
b W paboraTh B | yMEHUs MPUMCHSITh
KOJUJIEKTHBE U | MaTeMaTHYeCKUe 3HaHHs B

SKOHOMMYECKHX, 3a1a4ax;

- OIIEpPUPOBATH MOHATUSIMH:
nepBooOpa3Hasi M HUHTErpaj, MOHHUMATb
TreOMETPUYECKUN U (U3NYECKUNA CMBICT

UHTETpaa;
- HaxOJ/IUTh epBoOOpa3HbIe
AJNIEMEHTAPHBIX ~ (PYHKIUH, BBIYUCIATH
uHTerpan no  ¢opmyne  HpioToHa-
JlelOnuma;

- pefluaTb MNpHUKIAAHBbIC 3ada4yv, B TOM
YUCJIE  COIMATHHO-IKOHOMHUYECKOTO |
GuU3MYECKOT0  XapakTepa, CpeACTBaMH
MaTeMaTUYeCKOro aHaJln3a;

5) MHokecTBa M JIOTHKA:

- ONEepUpOBATh MOHATUSIMH: MHOXKECTBO,
omneparuu HaJl MHOKE€CTBaMU;
HCITOJIh30BATh TEOPETHKO-
MHO>KECTBEHHBIN afrmapar ajigd OnmucCaHusAa
pealbHBIX IIPOLECCOB W SBICHUMN, IIpU
pelIeHUH 3a/ad U3 JPYyTrux y4eOHBIX

IIPEIMETOB;
- OIepupoOBaThH MOHSITUSMHU:
ONpeeNiEeHue, TEOpeEMa,  CJEICTBUE,
JI0Ka3aTeNbCTBO.

I'eomerpus

("I'eomerpuyeckne d¢urypsl M uX
cBoiicTBa", "U3mepenne
reoMeTpMYeCKHX BeJIMYHH"

- OneprupoBaTh INOHATUAMU: TOYKa,

npsimMasi, II0CKOCTb;
- IPUMEHATH AKCUOMBI CTEPEOMETPUU U

CICACTBHUA HW3 HUX IpH PCIICHHUU
TCOMCTPHUICCKUX 3aaY;
- ONCprUpoOBaThH IIOHATHUAMU:

NapayiCJIbHOCThL U MECPIICHAUKYIAPHOCTD
MPSAMBIX U INTIOCKOCTEM;

- KJIaccu(puIpoBaTh B3alMHOE
PACHOJI0KEHHE TPSIMBIX U TJIOCKOCTEH B
IPOCTPAHCTBE;

- ONEpPHUpPOBAThH MOHSATUSAMU: JIBYTPAHHBIN
yroj, TPaHU JBYIpaHHOTO Yyria, pebpo
JIBYTPAHHOTO  yrja, JIMHEHHBIA  yroi
JBYTpaHHOIO yIJIa, TIpagycHas Mepa
JBYTPAHHOI'O yTJIa;

- OIIEpUpPOBATH MMOHATUAMU:
MHOTOTPaHHUK, BBITYKJIBIH u
HGBBIHyKJIBIﬁ MHOT'OTpaHHUK, 3JICMCHTBI

MHOTOTpaHHUKA, MPaBUJIbHBII
MHOTOTPaHHUK;
- pacno3HaBaTh  OCHOBHBIE  BHJbI

MHOTOTPaHHUKOB (MMpamMuaa, IpU3Ma,
MIPSIMOYTOJIBHBIN TTapajuieenume, Ky0);




KOMaH/Ie

UHTEpecax 3I0pOBOTO U
6e3omacHoro o0pasa >Ku3HH,
OTBETCTBEHHOE OTHOILIEHUE
K CBOEMY 3JI0pPOBBIO
(3mopoBoe MUTaHUE,
cOaaHCUPOBAHHBIN PEXKUM
3aHITHU Hu OTHbIXA,
peryisipHas busnueckas
aKTHUBHOCTH), (PU3HUECKOE
COBEpIIICHCTBOBAHUE  IPHU
3aHATUAX CIIOPTUBHO-
03JI0POBUTEIIBHOM
JESTENIbHOCTBIO;
OBaanenue
COBMECTHOM
e TeJIbHOCTH:
- IOHUMATh U UCIOJIb30BATh
MPEUMYILIECTBA KOMAaHIHOU
Y WHJUBUIyaTbHOU pabOTHI
NpU  pEIICHHH  y4eOHBIX
3aa4, TPUHUMATH IEh
COBMECTHOM JESITEIIbHOCTH,
TUTAHUPOBATh OPTAHHU3AIIIO
COBMECTHOM paboTHI,
pacnpenensaTb BUIBI padoT,

YMEHUAMH

JIOTOBapHUBAThCS,
o0CyXnaTh  Tpouecc H
pe3ynbTaT paboTHI,
000011aTh MHEHUS

HECKOJIBKHX JTIOACH;
- y4aCTBOBATh B I'PYMIIOBBIX

dbopmax paboThI
(oOcyxneHus, oOMeH
MHCHUH, "MO3TOBEIE
TYpMBbI" u UHBIE),

BBIIIOJIHATL  CBOIO  4YacTh
paboThl U KOOPAUHHPOBATH
CBOU JCHCTBUSL C APYTUMH
YJICHAMM KOMAaH/IBI,
OLIEHMBATh KayeCTBO CBOETO
BKJIaJ]a B OOIIMIA MPOIYKT
o KPUTEPUSIM,
chopMyIHPOBAHHBIM
YY9aCTHUKAMH
B3aNMMOICHCTBHUSI.
Osjaaagenue yMeHHeM
CaMOOpPraHu3aluN KaK
YacThblo peryJsiTHBHBIX
Y4eOHBIX J1eiicTBHIi:

- COCTaBJIATh IJIaH,
QITOPUTM pEIICHUS 3aJauu,
BBIOMPATHh CIIOCOO pelieHus

- KJIaccu(uUIUpoBaTh MHOTOTPaHHUKH,
BBIOMpasi OCHOBAHUS JJIs KJIaCCU(UKALIUN
(BBITTYKJIBIE u HEBBIMYKJIbIE
MHOTOTPaHHUKH, MPaBUIIbHBIE
MHOTOTPaHHUKH, MPSMble U HaKIOHHBIE
MPU3MBI, TAPAJUICTICTTUIIC IB);

- ONepupoBaTh MOHITHUAMH: CEKyIIas
TIOCKOCTh, CEYCHHE MHOTOTPAaHHUKOB;

- OOBSICHATH TPHUHIMIIBI TOCTPOEHUS
CEYEHUM, MCIOIb3Yyd METOJ  CIJEIOB;
CTPOUTh  CEYEHHS]  MHOTOTPAaHHUKOB
METO/I0M CJIeJIOB, BBITIONTHSATh
(BBIHOCHBIE)  TUIOCKHE  YEPTSKH W3
PUCYHKOB MpPOCTBIX OOBEMHBIX (UTYp:
BHJI CBEPXY, COOKY, CHH3Y;

- pemare 3aJaud  Ha HAXOXKJICHHE
FeOMETPUUYECKUX BEJIMYMH MO obOpasuam
WIH aIropuT™MaM, MPUMEHSISI U3BECTHBIC
AHATUTUYECKUE METOJABI TPHU PEIICHUN
CTaHJAapPTHBIX MaTeMaTHYeCKUX 3a/ady Ha
BBIUMCJICHHE PACCTOSHUN MEXIy IBYMS
TOYKAMH, OT TOYKH JI0 MPSMOI, OT TOUKHU
hi (4] TUIOCKOCTH, MEXKITY
CKPEIIHBAIOIIUMHUCS MPSIMBIMU;

- pemare 3aJaud  Ha HAXOXKJICHHE
FeOMETPUUECKUX BEJIMYMH MO obOpasiam
WIH aIroOpuTMaM, MPUMEHSISI U3BECTHBIE
AQHAIUTUYECKUE METOJABI IPHU pPEIIeHUn
CTaH/IAPTHBIX MaTEMATHUYECKUX 3a/ad Ha
BBIUHCIICHHE yTJIOB MEXY
CKPEIIUBAOIIUMHUCA TPSMBIMH, MEXKIY
npsMOM M IUIOCKOCTBIO,  MEXIY
TUTOCKOCTSIMU, JIBYTPaHHBIX YTJIOB;

- BBIUMCHATH OOBEMBI M  IUIOMIAJU
MOBEPXHOCTEH MHOTOTPaHHUKOB
(mpu3ma, mHMpaMuza) ¢ TPUMEHEHHEM
dbopMyn,  BBIYHCIATH  COOTHOIICHHS
MEXIy  IUIOMIAJsIMU  TMOBEPXHOCTEH,
o0BeMaMU MOJJOOHBIX MHOTOTPAHHUKOB;
- OTIEpUPOBATH MOHATUSAMHU: CUMMETPUS B
IPOCTPAHCTBE, LIEHTP, OCh U IUIOCKOCTb
CUMMETpPUHU, UEHTP, OCh U IJIOCKOCTh
CUMMETpPUU (UTYPBI;

- W3BJEKaTh, MpeoOpa3oBBIBATH U
UHTEPIPETHPOBaTh  MH(OpMAIMIO O
MPOCTPAHCTBEHHBIX reOMETPUYECKUX
durypax, IpeaCcTaBICHHYIO Ha YepTexax
U PUCYHKaX;

- MPUMEHSTh TeOMETpUYeCKue (HaKThI s
pelleHusT CTEePeOMETPUUYECKUX  3ajad,
MPEIONIarafoIuX ~ HECKOJIBKO  IIaroB
pellleHusl, €ClIM YCIOBHUS NpPHUMEHEHUs




C  Y4eTOM  HMEIOIIUXCS
peCypcoB U COOCTBEHHBIX
BO3MOKHOCTEH,

apryMEHTHUPOBaTh u
KOPPEKTUPOBAaTh BapHaHTHI
peleHui ¢ y4eToM HOBOM

uHpopmanuu.

OBanagenne yMeHUueM
CAMOKOHTPOJIA KaK
4acTblo peryasiTUBHbIX
Y4eOHBbIX JIefiCTBHIi:

- BJIaACTH HaBbIKaMH
IMO3HaBaTEIILHOM

pedaeKkcuu Kak OCO3HAHUS
COBEpIIAEMBIX JIEUCTBUUA H
MBICJIUTENIbHBIX TPOLIECCOB,
WX PE3yIbTaTOB, BIIAJIETh
croco0amMH  CaMOIIPOBEPKH,
CaMOKOHTpOJIsi Tpoliecca u
pe3yJibTaTa peleHus
MaTeMaTHUYeCKOM 3aJ1auu;

- MOpeaBUJETh TPYAHOCTH,
KOTOpPbIE MOTYT BOSHUKHYTh

Opy  pelICHWHM  3ajaud,
BHOCUTh  KOPPEKTHBBI B
JEATEILHOCTh Ha OCHOBE
HOBBIX 00CTOSITENBCTB,
JIAHHBIX, HalIEHHBIX
OIIHOOK, BBISIBJICHHBIX
TPYAHOCTEH;

- OIICHMBATh COOTBETCTBHUC
pe3yibraTta Leau u
YCIIOBHSIM, OOBSICHSTH

NPUYHHBI JTOCTHOKEHUS WJIH
HEJOCTHKCHHSI PE3yIIbTaTOB
NeSITeIbHOCTH,  HAXOJUTh
omuOKy, JaBaTh OIEHKY
PUOOPETEHHOMY OTIBITY.

OK 05s.
OcCylecTBISITh
YCTHYIO 51
MMMCbMEHHYIO
KOMMYHHKAITHIO Ha
TrOCYJapCTBEHHOM
s3bIKe Poccuiickoit
denepannn C
y4eTOM
0COOEHHOCTEH
COLIMAJIBLHOTO u
KYJIbTYPHOTO
KOHTEKCTa

B obGaacTu 3cTeTHYECKOro
BOCIIUTAHMSI:

- ACTETUYECKOE OTHOIICHHE
K MHpPY, BKJIIOUYasi ICTETUKY
MAaTEMaAaTUYCCKUX
3aKOHOMEPHOCTEM,
00BEKTOB, 3a/1a4, PEIICHUH,
pacCyx ICHHUI,

BOCIIPUUMYUNBOCTD K
MaTeMaTHYECKUM acleKTaM
PA3INIHBIX BUO0B
UCKYCCTBA;

OBanagenne yMeHUueM
o0lIeHHST KAaK  4acTbI0

3aJIaHbl B IBHOU (popme;

- IPUMEHATH IPOCTEUIINE IIPOrPAMMHBIE
CpencTBa U
SJICKTPOHHOKOMMYHUKAITUOHHBIC
CHUCTEMBI pu pelIeHnn
CTEPEOMETPUYECKUX 3a/1a4;

- NPUBOJUTH IIPUMEPBI MAaTEMAaTHYECKUX
3aKOHOMEPHOCTEH B IIPUPOJE U KU3HU,
pacro3HaBaTb  IPOSBICHUE  3aKOHOB
T€OMETPUH B UCKYCCTBE;

- TPUMEHATH IIOJIyYECHHBIC 3HAHUSA Ha
IPAKTUKE: aHAJIN3UPOBATh  pealbHbIE
CUTyalluh W TPHUMEHATH H3Y4YCHHBIE
IMOHATHUA B HNPOLECCC IMOUCKA PCIICHUA

MaTEMAaTHYECKU chopMyIHpPOBaHHON
npoOJaeMbl, MOJEIMPOBATh  pealbHbIE
CUTyalluM  Ha  S3bIKE  T'E€OMETpHH,

UCCIIEJIOBATh TIOCTPOCHHBIE MOJIENH C
HUCIIOJIB30BAHUEM reoOMCTPHUICCKUX
MOHATUI W TeopeM, ammapara anreOpel,
pemiarhb MPAKTUIECKHE 3a/1auu,
CBSI3aHHBIC c HaXO0XKJICHHEM
TCOMECTPHUYCCKUX BCIIUYNH,
- OTIepPHPOBATH
ONUIMHAPpHUYCCKaA
obOpazyromue AJTUHIPUYECKON
IMMOBCPXHOCTH, MUJIMHAP, KOHHUYECKas
MIOBEPXHOCTh, 00pa3yrONIMe KOHUYECKOH
MOBEPXHOCTH,  KOHYyC,  cepudeckas
TIOBEPXHOCTH;

- pacro3HaBaTh

MOHATUAMH:
IIOBEPXHOCTb,

TCJ1a BpalCHUA
(mumHap, KoHyc, cdepa uW 1map);
OOBSICHATh  CHOCOOBI  MOJIyYEHHS]  Tel
BpallleHus1; KJIacCu(UIMpPOBaTh B3aMHOE
pacnionoxkeHue cdepbl U TUIOCKOCTH;
ONepUpOBaTh  MOHATHSMH:  IIAPOBOM
CEerMEHT, OCHOBAaHHUE CETrMEHTa, BBICOTA
CErMEHTa, IIapoOBOM CJIOM, OCHOBAaHUE
IapPOBOT0O CJI0sI, BBICOTA IIAPOBOTO CJIOA,
IapOBOIl CEKTOP;

- BbIYUCIIATH OG’bGMBI )41 IJiomaaun
MMOBEPXHOCTEN Tel BpAILICHUS,
TCOMECTPHUICCKUX TCJI C MPUMCHCHUCM
(opmyu;

- OIIEpUpPOBATH MMOHATUAMU:
MHOTOTPaHHUK, BIHUCAaHHBIA B chepy u

ONHUCaHHBI  OKoJO  cdepbl, chepa,
BIIMCaHHAass B MHOTOTPAaHHUK WJIM TeEJO
BpAILICHUS;

- BBIYUCIATH  COOTHOLICHUS  MEXIY

TUTOMIA/IIMUA TIOBEPXHOCTEH U 0OBEeMaMu
MOJOOHBIX TEJI;
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YHHBEPCAJbHBIX
KOMMYHUKATHBHBIX

Y4eOHBIX JIefiCTBHIi:

- BOCIIPUHUMATH 51
GbopMyIUPOBaTh CYXKIACHUS
B COOTBETCTBUHU v
YCIOBHSIMH M LEISIMHA
o0lIeHuss, SCHO, TOYHO,

IPaMOTHO BBIPAXKaTh CBOKO
TOYKY 3PEHHS B YCTHBIX H
MUCHMEHHBIX TEKCTax,
JaBaTh MOSCHEHUS TI0 XOAY
pemeHHs 3ajauu,
KOMMEHTHPOBATh
MOJTYYECHHBIN pe3yybTaT;

- B Xode OOCYXICHHS
3a7aBaTh ~ BOMPOCHI IO
CYIIECTBY  00CYyXIaeMoit
TEMEI, pPOOJIEMBI,
penaeMon 3aJ1a4u,
BBICKA3bIBATh ujeu,
HalleJICHHbIE  Ha  IOWCK
pelieHus, COTIOCTABIISITh
CBOU CYXKIICHHSI c
CYXJICHUSMU JIPYTUX
YYaCTHHUKOB JIMasora,
OoOHapyXHUBaTh pPA3IUYUEC U
CXOJICTBO TTO3HITHH, B
KOPPEKTHOM dopme
dbopMyIupoBaTh
pasHoriacus,
BO3PaXCHHUS;

- TPEJICTABIIATh PE3YIbTAThI

CBOH

perieHus 3a/1a4H,
HKCIIEPUMEHTA,
HCCIICIOBAHUS, MPOCKTA,

CaMOCTOSITENIbHO BBIOMPAThH
dbopmar BBICTYIUIEHUS C
y4eTOM 3374 TMpe3eHTALUuN
u 0CcOOeHHOCTEH
ayJUTOPUH.

OK 06. IlposaBnsaTh
TPaKJaHCKO-
NaTPUOTHUECKYIO
MO3ULHIO,
JEMOHCTPUPOBAThH
OCO3HAHHOE
MOBE/ICHNE
OCHOBE
TpaJULUOHHBIX
POCCHUMCKHX

JTyXOBHO-

Ha

B o0uacTu rpaxaaHckoro
BOCIIUTAHUA:

- c(hopMUPOBAHHOCTH
rpaXkJaHCKOM MHO3UIUN
obOydJaromerocs KakK
AKTUBHOTO u
OTBETCTBEHHOT'O yJieHa
POCCUICKOTO oOrmiecTBa,
IpeJiCTaBIeHNE 0
MAaTEeMAaTHYECKUX  OCHOBAxX
G YHKIIMOHUPOBAHUS

- u300pakaTh H3ydaeMble (UTYpPHI OT

PYKH W C TPUMEHEHHEM MPOCTHIX
YEepTEKHBIX HHCTPYMEHTOB;

- BBINOJHATH (BBIHOCHBIE) TIUIOCKHE
YepTeXH U3  PUCYHKOB  MPOCTHIX

00BEeMHBIX (UTYyp: BUA CBEpXy, COOKY,
CHH3Y, CTPOUTH CEUCHHUS TeJl BPAIICHUS;

- W3BIIEKaTh, MHTEPIPETUPOBATH H
npeoOpa3oBbiBaTh  WHMOpPMAIMIO O
IPOCTPAHCTBEHHBIX reOMETPHUECKUX
¢durypax, npeacTaBJICHHYIO Ha 4epTexax
U PUCYHKAX;

- OIEepHUpOBaTh IMOHATHEM BEKTOpP B
IPOCTPAHCTBE;
- BBINOJIHATH
BEKTOPOB,

YMHOXKEHUS

NEUCTBUS  CIIOKEHUS
BbBIUHUTAHUA BeKTOpOB n
BEKTOpa Ha  YHUCIO,
OOBSCHATh, KAaKUMH CBOMCTBAMHM OHU
o0anaroT; IIPUMEHATH IIPaBUIIO
napajuieienunesa;
- OHepI/IpOBaTB IIOHATUAMMU . I[eKapTOBBI
KOOPJIMHATHl B TPOCTPAHCTBE, BEKTOD,
MOJAYJb BEKTOpPa, PaBEHCTBO BEKTOPOB,

KOOpAMHATBHl  BEKTOpa, Yrol MEXIy
BEKTOPAMH, CKAISIPHOE IPOU3BENIECHUE
BEKTOPOB, KOJUIMHEapHbIe u
KOMILJIAHAPHBIE BEKTOPHI;

- HaxXxoguThb CYMMY BEKTOPOB U

IPOM3BEACHNE BEKTOpPAa Ha YHCIO, YIroi
MEXY BEKTOPaMH, CKaJIsipHOE
IPOM3BEACHUE, PACKIIABIBATh BEKTOP IO
JIBYM HEKOJUIMHEApPHBIM BEKTOPAM;

- 3aJaBaTh IUIOCKOCTh YypPaBHEHHEM B
JEKapTOBOIt CUCTEME KOOpJIMHAT;
MPUMEHSTh TeOMEeTpUYecKre (aKThl s
pelleHusT CTEePeOMETPUUYECKUX  3ajad,
OPENoNaraloIiuX  HECKOJIbKO  IIaroB
pellleHus, €ClId YCIOBUS MpPUMEHEHUs
3aJaHbl B IBHOU (opme;

- pemath IpocTeilne reoMeTpudecKue
3aaun Ha IpUMEHEHHE
BEKTOPHOKOOPIMHATHOTO METO/1a;

- pewmlatb 3aJaud Ha JO0Ka3aTelbCTBO
MaTeMaTHYECKUX OTHOIIIEHUHN u
HaXOXXJCHUE TI'e€OMETPUYECKUX BEIUYHH
nmo  o0pa3liaM  WIM  QJITOPUTMaM,
NPUMEHSISI U3BECTHBIE METOABl  IPHU
pEIIeHNU CTaHIapPTHBIX MaTeMaTHYEeCKUX
3a1ad.

BeposiTHOCTB M cCTaTHCTHKA

- 4YUTaTh W CTPOWTH TaOMUIBI U
Jiarpammbl;
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HPABCTBEHHBIX
IICHHOCTEH, B TOM
YUCliE C Y4eTOM
rapMOHHU3aLHHA
ME)KHAITHOHATbHBI
X u
MEKPETUTUO3HBIX
OTHOIIICHUH,
MIPUMEHSTh
CTaH1apThl
AHTUKOPPYILIMOHH
Oro IOBEICHUS

pa3IMYHbIX CTPYKTYP,
SIBJICHUH, npouenyp
TPaKIaHCKOTO oOmrecTBa
(BBIOODBI, OINpPOCHI u
JIpyroe), yMEHHUE
B3aMMO/ICVICTBOBATh c
COLIMATIbHBIMHU

WHCTUTYTaMHU B
COOTBETCTBUU c ux
GyHKIISIMEI u
Ha3Ha4YCHHEM;

B o0J1acTH
NATPHOTHYECKOT 0
BOCHUTAHUS:

- c(hopMUPOBAHHOCTH
POCCUMCKON  I'pakIaHCKOU

UJCHTUYHOCTHU, YBAKEHUS K
IPOLIJIOMY M HAacCTOSAIIEMY
pPOCCHIICKOM  MaTEMaTHKHU,
LIEHHOCTHOE OTHOILIEHHE K
JOCTHIKEHUSIM  POCCUHCKHUX

MaTeMaTUKOB U POCCUNCKOMN
MaTeMaTH4eCKON  IIKOJEI,
HCITOJIb30BaHIE ITUX
JOCTMKEHUHM B JPYrux
HayKax, TEXHOJIOTHSX,
cepax IKOHOMUKH
OK 07. | B o0JacTun
CopeiicTBOBaThH 3KO0JOTHYECKOro
COXPaHEHHUIO BOCITUTAHUA:
OKpYyKaroleun - c(hOopMUPOBAHHOCTH
cpenbl, HKOJOTUYECKON KYJIBTYPHI,
pecypcocOepekeH | MOHUMaHue BIVSTHUS
HIO, MPUMEHATH | COLUATIBHO-O)KOHOMUYECKUX
3HAHUSA 00 | mporeccoB Ha  COCTOSIHHE
N3MEHEHUN MPUPOAHON M COLHMATBHOU
KJIMMAaTa, cpenpl, OCO3HAHHE
MPUHIIUIIBI r7100aJbHOTO xXapakrepa
OepexIIMBOTO DKOJIOTMYECKUX  TIPOOIIeM,
MPOU3BOJICTBA, OpHUEHTALINS Ha
3¢ heKTHBHO MPUMEHEHUE
JIeHCTBOBATh B | MaTeMaTHYECKNX  3HAHUM
Ype3BbIYATHBIX Ui pelieHust 3a1ad B
CUTYaLHSIX obnactu OKpYy>Karomeun
cpenpl, MJIaHUPOBAHUE
MOCTYIKOB M OILIEHKH UX
BO3MOKHBIX  ITOCJICJICTBUM

JUJIS1 OKPY>KAIOIIe Cpeibl;

- ONEpUpOBaTh TOHITHUSIMH: CpEIHEe
apudmernueckoe, Me/nana,
HauOoJbIee, HAMMEHbIIEEe 3HAYCHUE,

pasMax MacCruBa YHUCJIOBBIX JaHHBIX;
- ONEpPUPOBATh MOHATHUAMH: CIy4alHBIN

DKCIEPUMEHT (ONBIT) M CiIy4aiiHOe
coObITHE, 3JIeMEHTapHOe cobOpITHE
(37IeMEeHTapHBI  UCXO0J)  CIy4yalHOro

OITBITA, HAXOANUTH BEPOSITHOCTH B OTIBITAX
C  pPaBHOBO3MOXXHBIMH  CIyYaiHBIMH
COOBITHSAMH, HAaxXOIAWTh W CPABHUBAThH
BEPOSTHOCTH COOBITMH B HM3yYEHHBIX
CITy4aiHBIX SKCIEPHUMEHTAX;

- HaxXoIuTh U (HOPMYIHPOBATH COOBITHSL:
nepeceyeHne M OOBEAWHEHHE HaHHBIX
COOBITHH, COOBITHE, MPOTHUBOIOJIOKHOE
JAHHOMY  COOBITHIO,  TIOJIB30BATHCS
auarpaMmMamMu - Onepa u - GOpMyIIoi
CJIOKEHUSI BEPOSITHOCTEH MpHU pEIeHUH
3a1ad;

- ONepUpOBaTh MOHATUSAMHU: YCIOBHAS

BEPOSITHOCTh, HE3aBUCHUMBIE COOBITHS,
HaxOJIUThb BEPOSITHOCTH C TOMOIIbIO
npaBuja yMHOXEHHS, C  TOMOIIBIO

JiepeBa CIIy4alHOTO OIbITA;
- TPUMEHATH KOMOMHATOPHOE MPaBUIIO

YMHOXKECHMS IIpU  pEIIEHUH  3a]ad;
OIIEPUPOBATh IOHATHUSAMM: UCIBITAHUE,
HE3aBUCUMBIE UCIIBITAHUS, cepust

UCIIBITAaHUH, YCIIEX U Hey/aya, HaXOJIUTh
BEPOATHOCTHU COOBITHIA B cepuu
HE3aBUCHUMBIX HCIBITAHUNA [0 TIEPBOTO
yCexa, HaXOJUTh BECPOATHOCTU CO6BITHﬁ
B cepuM UcnbITaHuii bepuynu;

- ONEpUPOBATh NOHATHUIMU: CiydalHas

BEJIMYMHA, pacrnpenesieHue
BEPOSITHOCTEH, auarpaMmma
pacnpeneneHus;

- CpaBHMBaTb BEPOSITHOCTU 3HAYECHUM
CIIy4aitHOM BEJIMYUHBI o
paclpenesieHn0  WIM € [TOMOUIBIO
JUarpaMmM;

- OIIepUpOBaTh HOHSITHEM
MaTEeMaTUYeCKOr0 OKHJIaHUsI, TPUBOJUTH
IPUMEpBHI, KaK IPUMEHSIETCA

MaTeMaTUYECKOe OXHUJAHHE CIydailHON
BCIIMUUHBI HAXOAUTh MATEMATHUYCCKOC
OKHMJIaHHWE TIO0 JIAHHOMY PaCIpeIeICHHIO;
UMETH Hp@I[CTaB.HeHI/Ie 0 3aKOHC 6OJILH_II/IX
YHCET; UMETh  TIPEJICTABIICHHE O
HOPMAaJIbHOM pacipe/ieJICHUN.

IIK.1.3 Oxa3rIBaTh

- YMEeThb W3BJIEKaTh, HWHTEPNPETHUPOBATH
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YCIyTH c
HCITOJIb30BAHUEM
11505 (0)1

ABTOMAaTU3UPOBAHH
o CHCTEMEI
OTACIICHUN

IIOYTOBOM  CBS3H
U OCYIIECTBIATH
MIPOU3BOJACTBEHHBI
e MPOLIECChHI
C HCHOJb30BaHUEM
CpelCTB

aBTOMAaTH3alliH.

uHQOpMANMIO,  TMPEACTABICHHYIO B
TabnuIax, Ha Juarpammax, rpadukax,
OTPaXAIOUIYI0  CBOWCTBA  peasbHBIX
IPOIIECCOB M SIBJICHUH; MPEICTABIATH
uH(pOpMaIMI0O ¢ TOMOIIBIO TaOJHIl H
JarpaMM; MCCIe0BaTh CTATUCTHYECKHUE
JIaHHBIE, B TOM YHCJIE C TPHUMEHEHHEM
rpadM4ecKuXx METOJIOB M 3JIEKTPOHHBIX
CPENCTB;

TIK 3.2.
Oxa3nIBaTh
JIOTIOTHHUTEJILHBIE
u COIAIILHO
3HAYUMBIE YCIYTH
B 00BeKTE
MMOYTOBOM CBSI3U

- yMeTb  BbIOMpaTh  MOIXOMASIIHHA
W3YYEHHBIN METOJ Il PEUICHMs 3a1a4H,
pacro3HaBaTh MaTeMaTHyeckue (GaxkThl U
MaTEMaTHYECKHE MOJIEIN B IPUPOJHBIX U
OOIIIECTBEHHBIX SIBIICHUSX, B HCKYCCTBE;
YMEHHE IIPUBOJIUTH IIPUMEPBI
MaTEMaTUYECKUX OTKPBITHUM POCCUHUCKOU
Y MUPOBOM MaTEMAaTHYECKON HAYKH.

K 4.1.

Knaccudummponar
b JICHEKHbIC
cpeacTBa u
YCJIOBHBIE

LEHHOCTHU B
OTpaciv IMOYTOBOU
CBSI3U u

MPOU3BOJUTh  UX
yuer.

- yMETh ONEPUPOBATH  MOHSATUSMU:
CITy4alHBIN OMBIT U CIydyailHOE COOBITHE,
BEPOSTHOCTh  CIy4alHOTO  COOBITHS,
YMETb  BBIYHCIATH  BEPOATHOCTH €
UCIIOJIb30BaHUEM I'pahUIeCKUX METOJIOB,
OPUMEHSTh  (DOPMYJBI  CIIOKEHUS U
YMHOXXEHHUS BEPOSITHOCTEH,
KOMOWHATOpHBIC (DAKTHI U (POPMYIIBI TpH
pELIeHNH 33a4, OLIEHUBATh BEPOSTHOCTH
pealbHbIX COOBITUH, 3HAKOMCTBO CO
CIy4alHBIMU  BEIMYMHAMHU,  YMEHUE
MPUBOIUTH MPUMEPHI IPOSBICHUS 3aKOHA
OONBIIMX YHCEN B TMPUPOIAHBIX U
OOIIECTBEHHBIX SBJICHUSX;
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2 CTPYKTYPA U COJAEP)KAHUE OBIIIEOBPA3OBATEJBbHOM JJUCHUIJIAHBI

2.1 O0beM 0011e00pa30BaTeIbHOM AMCUMILIMHBI M BUAbI Y4eOHOI padoThl

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

O0bem o0pa3oBaTeIbHOM NMPOrpamMMbl 286 71 201
AUCHUILINHBI
OcHOBHOE coep:KaHue 240 63 177
B TOM YHUCIJIE:

TEOPETUYECKUE 3aAHITUS 102 31 71

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

TEOPETUYECKHE 3aHITHS 14 4 10

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

OO0newMm, ak. 4. /
B TOM YHUCJIC

dopmMupyembie 001IHe
U popeccuoHaNbHbIe

HanmMenoBanmue Conepsxanne yueOHOT0 MaTepraia (OCHOBHOE M IPO(eCcCHOHATBLHO- B (hopme KOMITETCHITHT
pa3zienoB U TeM OpPUEHTUPOBAHHOE), TA0OPATOPHBIC U MPAKTUYECKUE 3aHATHUS MPAKTUIECKON
MOJATOTOBKH,
aK. .
1 2 3 4
1 cemecTp
Pa3nen 1. [loBTOpeHHe Kypca MATEMATHKH OCHOBHOM IIKOJIbI 10 (272)
Tema 1.1 Lenu n Coaeprxanue yueOHOro MaTepuaJa:
3aJja4d MaTeMaTHKU e W 3amaud W3ydeHHs MaTEeMaTHKU TPU OCBOEHUM CIIEHUAIbHOCTH.
MIpU OCBOCHUHU bazoBble 3HaHWS W yMEHUS [0 MaTeMaTUKe B MPOPECCHOHATBHONH U
. OK 01, OK 02, OK 03,
CHEINAIIbHOCTH. MOBCETHEBHOM JI€SITEIbHOCTH. 2 OK 04.0K 05
Uwcna 1 BBIYUCIICHUS. JleiicTBust  HAJ  TOJIOKUTEIBHBIMA ¥ OTPUIATEIILHBIMH  YHCIIAMH, OK 0 6’ OK 07’
Bripaxxenus u OOBIKHOBEHHBIMH W JECATUYHBIMH JpoOsiMu. JISHCTBUS €O CTENEeHSIMHU, ’
npeoOpa3oBaHuUs (hOpMYITBI COKPAIIEHHOTO YMHOKEHUSI.
IIpakTuyeckoe 3ansaTue Ne 1. Apudmerndeckue ASHCTBUS HAJ YHCIaAMU 1
Tema 1.2 I'eomempus na | Ilpogheccuonanvno-opuenmuposannoe cooepicanue yuebHo20
niockocmu Mamepuana: / IIK 1.3, IIK 3.2,
Buowl nnockux gueyp u ux niowaosw. Ilpaxmuko-opuenmuposantvie 3a0a4u 8 1IK 4.1
Kypce 2eomempuu Ha Ni10CKOCMU
Tewma 1.3 YpaBHeHus u Conep:kanue y4eOHOro MmarepuaJa:
HepaBeHCTBa. CucteMbl | JIuHeliHble, KBaJpaTHbBIE, TPOOHO-pAIIMOHAILHBIC YPABHEHUS U HEPABCHCTBA. ) OK 01. OK 02. OK 03
YpaBHEHUU U CrocoObl pelieHrss CUCTEM JIMHEWHBIX ypaBHeHUH. CHUCTEMBbI JTHMHEHHBIX OI,( 04 OK, 05 ’
HEPaBEHCTB HEPABEHCTB OK 0 6: OK 07’
IIpakTuyeckoe 3ansitue Ne 2. VYpaBHeHHsT W HepaBeHCTBA. (CuUCTEeMBbl 1
YpaBHEHUH.
Tema 1.4 Ilpoyenmmvie | Ilpogheccuonanvho-opuenmuposantoe cooepicanue yueoHozo OK 01, OK 02, OK 03,
BbIYUCTEHUS 6 | mamepuana: ] OK 04,0K 05,
npogheccuoHanbHuIX Ilpocmvle u  cnodcHble npoyeHmvl, pasHvle CHOCOOLI UX  BLIYUCTEHUSL. OK 06, OK 07
3a0ayax IIpoyenmmuvle gvluucienus 8 npopheccuoHaIbHbIX 3a0ayax 1IK 1.3, [IK 3.2,
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Ilpakmuueckoe 3anamue Ne 3. [Ipoyenmuvie  6bluucienus 8 P IIK 4.1
npogheccuoOHANbHBIX 3a0a4ax
Pa3nes 2. Crenenn u kopuu. CreneHHas GQyHKIus. 12
Conep:kanue y4eOHOTro MaTepuasa
T 21 IlonsiTHE KOpHS N-OM CTENEHU U3 NEUCTBUTENIBHOIO unciaa. yHKIUU KOPHS n- 1
CeMa : O CTETeHH U3 JACHCTBUTEIBLHOTO YHCIIa, UX CBOMCTBA U rpaduku. CBoWCcTBa OK 01, OK 02, OK 03,
TePeHHaﬂ (bynkuns, ee KOpPHSI N-OM CTENEHMU. OK 04,0K 05,
CBOMCTBA. =
IpakTHyeckoe 3ausaTue Ne 4. BerunciieHne n cpaBHEHNE KOPHEIH. 1 OK 06, OK 07
BrlinonHenue pacueToB ¢ paJuKalaMH.
Tema 2.2 Conep:kanue y4eOHOro MaTepuasa | OK 01, OK 02, OK 03,
[IpeoOpazoBanus [IpeoOpazoBaHue UPPAITMOHATEHBIX BBIPAKCHHIA. OK 04,0K 05,
BBIpA’KCHUM C KOPHAMU IIpakTuyeckoe 3ansaTue Ne 5. HaxoxaeHue 3HAUCHUN CTETICHEH ¢ 1 OK 06, OK 07
N-Ou CTCIICHH. parMoHaIbLHBIMU TTOKa3aTe siMi. CpaBHEHHE CTEIICHEH
Tema 2.3 Coaeprxanue yueOHOro MaTepuaJa OK 01, OK 02, OK 03,
CBoiicTBa CTENEHH C [TonsiTe cTenenu ¢ 00BIM pallioOHATBHBIM MoKa3aTeneM. CTereHHbIe 2 OK 04,0K 05,
palroOHATBHBIM U (GYHKIIUY, UX CBOWMCTBA U TPadUKH. OK 06, OK 07
JIEUCTBUTEIbHBIM =
IIpakTuyeckoe 3ansaTue Ne 6. [I[peobpazoBaHue BeIpaKEHUN, COMEPKAIIIX
MOKa3aTeJsIMU. 2
creneHu. Perenue npukiaaHbIx 3a1a4
Tema 2.4 Conep:kanue y4eOHOro MaTepuasa OK 01, OK 02, OK 03,
Pemenune PaBHOCHIIBHOCTD HppAIIMOHANIBHBIX YPaBHEHUN U HEPaBEHCTB. MeToAbl UX OK 04,0K 05,
HMppaloOHAIbHBIX pelenus. PelieHre uppamoHaabHbIX YPAaBHEHUM U HEPABEHCTB. 2 OK 06, OK 07
YpaBHEHUU U Vcnonp30BaHne CBOMCTB CTEMEHHON (DYHKIIMM MTPU PELICHUN YpaBHEHUH U
HEPaBEHCTB. HEPABEHCTB
IIpakTuyeckoe 3ansaTHe Ne 7. PelieHne nppaliiOHAIbHBIX YPaBHEHUN 2
Pasznea 3. [lokazarenbHass pyHkumsi. 13
Coaep:xaHue yueOHOIro MaTepuaJia
Tema 3.1 P . P OK 01, OK 02, OK 03,
CreneHb ¢ MPOU3BOJIBHBIM JIEHCTBUTENIBHBIM MOKa3aTeneM. OnpezaeneHue
ITokazaTenpHas . N 2 OK 04,0K 05,
. NoKa3aTeabHON (QYHKIIUH, ee CBOMCTBA U rpaduk. 3HAKOMCTBO C
GyHKIIHS, €€ CBOWCTBA. N OK 06, OK 07
MIPUMEHEHHEM TOKa3aTeIbHOU (QYHKIUU.
Tema 3.2 Pemenue Coaeprxanue yueOHOIro MaTepuaa 2 OK 01, OK 02, OK 03,
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MOKa3aTeJIbHbIX Pemienue mokazaTtenbHbIX ypaBHEHUW METOAOM ypaBHUBAHUS IOKa3aTeseH, OK 04,0K 05,
YPaBHEHHUH, CUCTEM METOZOM BBEACHHS HOBOM NEpEeMEHHOH, (yHKIIMOHAIBHO-TpadUIECKUM OK 06, OK 07
MOKa3aTeJIbHBIX METOJIOM.
ypaBHCHHH IpakTuueckoe 3ansTue Ne 8. Penenue nokasaTellbHBIX ypaBHEHHH, CUCTEM 5

IIOKA3aTENIbHBIX YPABHEHUHN
Tema 3.3 Pemenue Conep:kanue y4eOHOro MaTepuasa ) OK 01, OK 02, OK 03,
HoKa3aTeIbHbIX [Ipocreitmune noka3areabHble HEPABEHCTBA. OK 04,0K 05,
HEPaBCHCTB. IIpakTnyeckoe 3ansaTne Ne 9. PenieHne noka3aTesbHbIX HEPABEHCTB 2 OK 06, OK 07
Pasznea 4. Jlorapudmpl. Jlorapupmuyeckas GpyHkums. 20 (/D)
Tema 4.1 Conep:kanue y4eOHOro MaTepuasa
Jlorapudm umcna. Jlorapupm umncna. JlecATHUHBIA W HATypaIbHBIM JOrapuMBbl, YUCIO €. 1 OK 01. OK 02. OK 03
Hecatndnsiii u OcHoBHOE  JorapuMUYECKOe  TOXKIECTBO. llpaBmma  medcTBHS — C OI’< 04 OK’ 05 ’
HaTypaJbHbIN norapudpmamu. Ilepexos kK HOBOMY OCHOBAHHIO. OK 0 6, OK 07’
JorapuMsl, YUCIIO €. IIpakTnuyeckoe 3ansitue Ne 10. Haxoxnenue 3HadeHHH Jorapudma 1o 1 ’

ITPOM3BOJILHOMY OCHOBaHHUIO. [lepexos 0T 0THOro OCHOBAaHMS K JPYTOMY.
Tema 4.2 Conep:kanue y4eOHOro MaTepuasa OK 01, OK 02, OK 03,
CaoiicTBa norapugmoB. | CpoiictBa gorapudmos. Oneparus 10rapupMUpPOBAHHSL. 2 OK 04,0K 05,
Onepanus IIpakTuyeckoe 3ansaTue Ne 11. Berancienne u cpaBHeHHE JTOTapru()MOB. ) OK 06, OK 07
J0rapu(pMUPOBAHHUS.
Tema 4.3 Conep:kanue y4eOHOTro MaTepuaa OK 01, OK 02, OK 03,
Jlorapugmuueckas Jlorapudmuueckast GyHKIUS U €€ CBOWCTBA. 2 OK 04,0K 05,
GyHKIIHSI, €€ CBOWCTBA. OK 06, OK 07
Tema 4.4 Conep:kanue y4eOHOro MaTepuasa OK 01, OK 03, OK 04,
Pemenune [Tonarue norapudmuyeckoro ypaBHeHus. Omnepanus MOTEHIUpPOBaHUA. Tpu OK 07
Jorapu(GMUIECKUX OCHOBHBIX METOJIa PEIICHUS JIOTapu(PMHUUECKUX ypaBHEHHH: (PYHKITMOHAIBHO- 2 IIK 1.3, [IK 3.2,
ypaBHEHUU rpaduyecKkuid, METOJ] TOTECHIUPOBAHUS U METOJ BBEICHUS HOBOM IIK 4.1
HEpPaBEHCTB nepemMeHHo#. Jlorapudmudeckue HepaBeHCTBA.

IIpakTuyeckoe 3ansTue Ne 12. JlorapudmupoBaHue M TMOTEHIIUPOBAHUE )

BBIpKCHU.

IpakTuyeckoe 3ansaTue Ne 13. Pemenue norapuyMUIecKux ypaBHEHHI. 4
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Tema 4.5 Conep:kanue y4eOHOro MaTepuasa OK 01, OK 02, OK 03,
Cucremsl AJITOPUTM pelIeHHs] CHCTEMBI yPaBHEHUI. PABHOCHIIBHOCTE ) OK 04,0K 05,
norapu(GMHUIECKUX Jorapu(MHUUECKUX YPABHEHUI M HEPABCHCTB. OK 06, OK 07
YpaBHEHUHU
Tema 4.6 IIpogheccuonanvno-opuenmupoeannoe cooeprcanue yuedoH020 Mamepuana: OK 01, OK 03, OK 04,
Jloeapugmvr 6 npupooe u | Ilpumenenue noeapugpma. Jlocapugpmuueckas cnuparv 6 npupoode. Eé 1 OK 07
mexHuKe. mMamemamuyeckue c8olUCmad IIK 1.3, [IK 3.2,
Ilpakmuueckoe 3anamue Ne 14. [lpubnudicennvle 8vblMUCIEHUS U peUleHUs ] 1IK 4.1
npUKIaonslx 3aday. Jloeapugmul 6 npupooe u mexHuxe.
Pa3znen S. YpaBHeHusi 1 HepaBeHCTBA. 16 (1/1)
Tema 5.1 Coaeprxanue yueOHOro MaTepuaJa
PaBHOCHUITBHOCTH PaBHOCHUNIBHOCTH ypaBHeHUM U HepaBeHCTB. OmnpeneneHus. (OCHOBHBbIE
YpaBHEHHI U TEOpEeMbl PABHOCUIIHHBIX MEPEXOJOB B ypaBHEHUSAX W HepaBeHCTBax. OOmue
HepaBeHcTB. O0mTHe METO/BI PEIICHUsT YPaBHEHU: TIEpeXo OT paBeHCTBA (PYHKIUH K PaBEHCTBY 2 OK 01, OK 02, OK 03,
METO/bI PEIICHHUS. apryMEHTOB JJII MOHOTOHHBIX (DYHKIIMIA, METOJ| pa3I0KEeHUS Ha MHOXKHUTEIH, OK 04,0K 05,
METO/]I BBEJICHUSI HOBOM MlepeMeHHOM, ()yHKIIMOHATbHO-Tpa(pUUeCKUil METO/I. OK 06, OK 07
IMpakTuyeckoe 3ansaTue Ne 15. Kopuu ypaBHeHud. PaBHOCHIIBHOCTH )
ypaBaenuii. [IpeoOpazoBaHue ypaBHEHUI.
Tema 5.2 Conep:kanue y4eOHOIro MaTepuasa OK 01, OK 02, OK 03,
I'papuueckuii MeToAl | OGIKMe METOIBI PEIEHHS] HEPABEHCTB: IEPEXOJL OT CPABHEHMS 3HAYEHUMH OK 04,0K 05,
pelIeHuss  ypaBHEHWH, | (yHKIMI K CPAaBHEHHIO 3HAYECHHI apI'yMEHTOB JIJIsl MOHOTOHHBIX ()YHKIIUHA, 2 OK 06, OK 07
HEPABEHCTB. METOJ UHTEPBAIOB, PYHKIMOHATBHO-Tpadudeckuil Mmetoa. I'paduueckuii
METOJI pelICHUs] YpPaBHEHUI 1 HEPaBEHCTB.
IIpakTnueckoe 3ansaTre Ne 16. OcHOBHBIE IPUEMBI PELIEHUS YPABHEHUH U 3
HEPABEHCTB.
IpakTuyeckoe 3ansaTue Ne 17. Pemenue cucreM ypaBHEHUH. 3
Tema 5.3 Coaeprxanue yueOHOIro MaTepuaJa OK 01, OK 02, OK 03,
VYpaBHeHus u Onpenenennst moayisa. Packpeitue Moayss o onpenenenuto. [Ipocreiimme 1 OK 04,0K 05,
HEPAaBEHCTBA C MOIYJIEM. | ypaBHEHHS M HEpaBEHCTBA ¢ MoayieM. [IpuMeHeHne paBHOCHIIBHBIX OK 06, OK 07
MEPEX0/I0B B ONpPEACIECHHBIX TUIIaX YPAaBHEHHUI U HEPABEHCTB C MOJYJIEM.
Tema 5.4 Conep:kanue y4eOHOro MaTepuasa 1 OK 01, OK 02, OK 03,
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YpaBHeHus 1 | 3HAKOMCTBO ¢ nmapameTpoMm. [IpocTeiiiue ypaBHEHUsI 1 HEPABEHCTBA C OK 04,0K 05,
HEPAaBEHCTBA C | mapaMeTpoOM. OK 06, OK 07
napaMeTpami.
Tema 5.5 Ilpogheccuonanvno-opuenmupoeannoe cooeprcanue yuedoH020 Mamepuana: OK 01, OK 03, OK 04,
Cocmasenenue u pewenue | Cocmagnenue u peuierue npogpheccuoHarbHbix 3a0ad ¢ HOMOWbIO YPAGHEHUL. 1 OK 07
npogeccuoHanbHbix . 1IK 1.3, [IK 3.2,
pog Ilpakmuueckoe 3anamue Ne 18. Haxoowcoenue Heu3seCMHOU GeIUYUHLL 8
3a0ay ¢ NOMOWDbIO ] IIK 4.1
y npogheccuoHanbHbvIX 3a0a¥ax
VpasHeHui.
KoncyabTanumn 4
IIpome:kyTOo4yHas aTTecTanus B GopMe JK3aMeHa 5
Bcero: 80
2 cemecTp
Pa3nes 6. OcHoBbl TpUroHoMerpun. Tpuronomerpudeckue GyHKuuu 46 (12)
Coaep:xaHue yueOHOro MarepuaJa:
Tema 6.1.
Pagnannas wmepa yria. IIoBOpOT TOYKM BOKpYr Hayajga KOOpPAMHAT. OK 01, OK 02, OK 03,
Tpuronomerpuueckue
- Onpenenenue CUHyca, KOCHHYCA, TaHT€HCA M KOTAHIeHCA. 3HAKU CHHYcCa, 3 OK 04,0K 05,
i KOCMHYCa, TaHI€HCAa M KOTAHT€HCa IO YETBEPTAM. 3aBUCUMOCTb MEXKIY OK 06, OK 07
IIPOU3BOJIBHOTO yIJia.
CHUHYCOM, KOCHHYCOM, TAHT€HCOM UM KOTaHT'€HCOM OJIHOT'O Y TOTO K€ yIJIa. IIK 1.3, [IK 3.2,
Panuannas u rpagycHas =
Mepa yIiIa IIpakTuyeckoe 3ansitue Ne 19. PanmaHHbII METON HU3MEpPEHHs YIJIOB 1 1IK 4.1
I BpAILIEHUs U CBS3b C IPaJyCHON MEpO.
Tema 6.2 Conep:kaHue y4eOHOro MmarepuaJa: OK 01, OK 02, OK 03,
OcHoBHbIE Tpuronomerpuueckue TtoxaectBa. CHHYC, KOCMHYC, TAaHI'€HC M KOTaHI€HC 1 OK 04,0K 05,
TPUTOHOMETPHUYECKUE yII0B @ ¥ — a. DOPMyIIBI IPUBEICHNUS. OK 06, OK 07
TOXIECTBA. POPMYJIbI IMpakTuyeckoe 3ausaTue Ne 20. OCHOBHbIE TPUTOHOMETPUUECKHE TOKIECTBA. 3
PUBE/ICHUS.
Tema 6.3 Coaeprxanue yueOHOro MaTepuaJa: OK 01, OK 02, OK 03,
CuHyc, KOCUHYC, CymMma 1 pa3HocTh cuHycoB. CymMma U pa3HOCTh KocHHYCOB. [IpeoOpazoBanue OK 04,0K 05,
TAHI'€HC CYMMBI U CYMMBI TPUTOHOMETPHUYECKUX (DYHKIMI B NMPOU3BEICHUE U TMPOU3BEICHUS B 1 OK 06, OK 07
Pa3HOCTH JIBYX YTJIOB. cyMMy. BbIpakeHue TpPUTOHOMETPHUYECKMX (QYHKIHMI dYepe3 TaHTEHC
[IOJIOBUHHOT'O apryMeHTa. [IpeobpazoBanue MIPOCTEUIINX
TPUTOHOMETPUYECKHUX BBIPAKECHUI.
IIpakTnueckoe 3ansaTre Ne 21. @opMyIibl CI0KEHUS. 1
IIpakTHYeckoe 3aHATHE No 22. ITpeoOpa3oBanue CYMMBI 2
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TPUTOHOMETPUYECKHUX (YHKIMI B MPOU3BEJCHHE.

IIpaktuyeckoe 3anstue Ne 23, [IpeoOpazoBanwe NpPOU3BEACHUS
TPUTOHOMETPHUECKUX (DYHKIIUN B CyMMY.

Tema 6.4

CuHyc 1 KOCUHYC
JIBOMHOTO yTia.
DopMyIIbI ITOJIOBUHHOTO

yria.

Conep:kanue y4eOHOro MmarepuaJa:

CuHyc ¥ KOocuHYC BOMHOrO yria. @opMyibl TOJIOBUHHOTO yIiia. BelpaxeHnue
TPUTOHOMETPHUYECKUX (PYHKIMH Yepe3 TAHT'€HC MOJOBUHHOIO apryMeHTa.

IIpakTnueckoe 3ansaTue Ne 24. @opmyiibl yABOCHHUS

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

Tema 6.5

DyYHKIUHU, UX CBOWCTBA.
CriocoObI 3a1aHus
GYHKIHA.
Tpuronomerpuueckue
(GyHKIMH, UX CBOMCTBA U
rpauKy.

Coaep:xaHue yueOHOIro MaTepuaJia

OO6mactp ompeneneHuss W MHOXKECTBO 3HAUYCHMH (QyHKIHH. YeTHOCTH,
HEYETHOCTh, MEPUOANYHOCTh PyHKIMI. CriocoOb! 3ananus ¢pyHkuuid. O61acTh
ONpeAeNeHUus] M MHOXKECTBO 3HAUEHUH TPUTOHOMETPUYECKHX (YHKIIHIA.
YeTHOCTh, HEYETHOCTb, MEPHUOJUYHOCTH TPUTOHOMETPUUECKUX (DYHKIUI.
CpoiictBa 1 rpaduku GYHKIHUNA y = cOS X, Y =Sin X, y =1g X, y = Clg X.

IIpakTuuyeckoe 3ansitue Ne 25. HempepbiBHBIE U NIepUOIUYECKHUE (DYHKIIMH.
CgoiicTBa 1 rpadUKu CHHYCa, KOCHHYCA, TAHT€HCA U KOTAaHTeHCA.

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

Tema 6.6 Coaeprxanue yueOHOIro MaTepuaJa OK 01, OK 02, OK 03,
[IpeoOpazoBanue Cxarne W pacTsDkeHHE TpaduKOB  TPUTOHOMETPUYECKHX  (PYHKITUH. OK 04,0K 05,
rpaduKoB ITpeoOpas3oBanue rpa@KOB TPUTOHOMETPUIECKUX (PYHKITHI. OK 06, OK 07
TPUTOHOMETPHUUECKHUX IIpakTnuyeckoe  3ansaTme Ne  26.  IIpeoOpasoBanue  rpadukoB
GyHKIHA. TPUTOHOMETPUUYECKUX (HYHKITHM.
Tema 6.7 Ilpogheccuonanvno-opuenmupoeannoe cooeprcanue yuedH020 Mamepuana: OK 01, OK 03, OK 04,
Onucanue Ilocmpoenue u umenue epaghuxos gyuxyuil. OK 07
NPOU3600CMEECHHBIX Ipakmuueckoe 3anamue Ne 27. [Ipumepor 3a6ucumocment Mexcoy IIK 1.3, IIK 3.2,
npoyeccos ¢ NOMOWbIO | nepeMeHHbIMU 8 peanbHblx npoyeccax. [locmpoenue u umenue epaghuxos IIK 4.1
epaghuxos gynxyuii dyukyuil.

Ilpaxmuueckoe 3anamue Ne 28. Vcnonv3osanue ceoucmes

MPUSOHOMEMPULECKUX DYHKYULL 8 NPODECCUOHATbHBIX 3a0a4ax
Tema 6.8 Conep:kanue y4eOHOTro MaTepuaa OK 01, OK 02, OK 03,
OO6parnbie OO6parHble TpuroHoMeTpuueckre GyHKIuu. Vx cBoicTBa U TpaduKy. OK 04,0K 05,
TPUTOHOMETPUICCKHE IMpakTuyeckoe 3anstue Ne 29. OOparHble TPUTOHOMETPUICCKHE QYHKIIHMH U OK 06, OK 07
byHKIUHA ux rpadukmu.
Tema 6.9 Coaeprxanue yueOHOIro MaTepuaJa OK 01, OK 03, OK 04,
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Tpuronomerpuyeckue VYpaBHeHHe cos X = a. YpaBHEHHUE SilT X = a. YpaBHEHHE tg X = a, ctg X = a. OK 07
YpaBHEHU. Cucremsl | Pemienne TpUroHOMETpUYECKUX YpPAaBHEHUN OCHOBHBIX THUIIOB: NPOCTEHIINE 1IK 1.3, IIK 3.2,
TPUTOHOMETPUUYECKUX TPUTOHOMETPUUYECKHE YPaBHEHMS, CBOJAIIMECS K KBAaJAPATHBIM, pEIIacMble IIK 4.1
ypaBHEHUH. pa3IoKEeHUEM Ha  MHOXHUTENH, OJTHOPOJIHBIE. [IpeobpazoBanue

TPUTOHOMETPUUYECKUX BBIPAXKEHUI. Cucrembl MPOCTEUIIINX

TPUTOHOMETPUUECKHUX YpaBHEHUI

IIpakTnueckoe 3ansaTue Ne 30. TpuroHoMeTpHueCKUe ypaBHEHUS 4
Tema 6.10 Conep:kanue y4eOHOro MaTepuasa OK 01, OK 02, OK 03,
Tpuronomerpuueckue IIpocreitmne TPUTOHOMETPUUECKHE HepaBeHCTBAa.  PemieHue 4 OK 04,0K 05,
HEpPaBEHCTBA TPUTOHOMETPUYECKUX YpPAaBHEHUH W HEPABEHCTB, B TOM 4YHCIE C OK 06, OK 07

MCIOJIH30BAHNEM CBOMCTB (DYHKITHIA

IIpakTuyeckoe 3ansaTue Ne 31. TpuroHoMeTpruyecKkre HEPABEHCTBA 2
Pasznea 7. IIpousBoaHast QyHKIUM, ee IPUMEHEHHE 40 (2/2)

Coaep:xaHue y4eOHOro MaTepuasa:

OmnpeneneHne YUCIOBOM IOCIEIOBATEILHOCTH W CHOCOOBI €€ 3a/JaHusl.

CpolicTBa  4YHCIOBBIX  IOciefoBarenabHocTel.  OmnpeneneHue _ Tipesiena OK 01, OK 02, OK 03,
Tema 7.1 Mocae0BaTeNbHOCTH. Briunciienne npenenos nocieaoBaTenbHocTel. [Ipenen 1 OK 04.0K 05
[lonartue mnpousBomHOU. | pyHKIMU Ha OeckoHeuHocTu. IIpenen ¢ynkiuu B Touke. Ilpuparienue OK 0 6, OK 07’
®opmynsl u mpaBuia | aprymenta. [lpupamenue QyHkuu. 3agaud, TPUBOAAIINAE K TOHATHIO 11K 1.3 ’ 11K 3.2
Qg epeHIpoBaHus. npousBogHOW.  OmpeneneHue  NPOU3BOAHONW.  ANFOPUTM  OTBICKAHHUSA IYK 4] -

ITPOU3BOJHOM.

IIpakTuyeckoe 3ansitue Ne 32. YucnoBas mnociienoBarenbHOCTh. [Ipenen 3

I10CJIEJ0BATEIBHOCTH.
Tema 7.2 IIponsBoansie | Conep:xaHue y4eOHOro MarepuaJa: 3
CYMMBI, pa3HOCTH, ITpaBuna quddepennuponanus. opmynsl guddeperurpoBanus.
npousBenieHus, 9actHoro | Ilpakruyeckoe 3ansitue Ne 33. IlpaBuna u popmynsl quddepeHurpoBaHms. 3
Tema 7.3 Coaeprxanue yueOHOro MaTepuaJa: OK 01, OK 02, OK 03,
[TpousBogHbIe Ompenenenne cnoxHoit (yHkmuu. I[lpomsBomHas ClHOXKHOM — (QYyHKIUH. 3 OK 04,0K 05,
TPUTOHOMETPUUECKHUX ITpon3BoiHAs TPUTOHOMETPHUECKUX (DYHKITHIA. OK 06, OK 07
¢ynkuuii. IlpowsBonnas | Ilpakruyeckoe 3ansitue Ne 34, TlpousBomHas CIOXKHOH — (DyHKIHMH. |
CJI0XKHOW (DYHKIIHH. [Tpon3BogHBIE TPUTOHOMETPUIECKUX (HYHKITHIA.
Tema 7.4 Coaeprxanue yueOHOIro MaTepuaJa 1 OK 01, OK 02, OK 03,
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[Tonsarue o | Ilonstue HenpepriBHOUN GyHKIIMKU. CBOMCTBA HEeNMpepbIiBHON (yHKIHNH. CBS3h OK 04,0K 05,
HENPEPBIBHOCTU MEXIY HENpPephIBHOCThIO U IU(B(EepeHIUPYEeMOCThIO (DYHKIIMH B TOUKE. OK 06, OK 07
GyHKIIH. Meton | AlropuT™ perieHusi HepaBeHCTB METOJ0M HHTEPBAJIOB
UHTEPBAJIOB
Tema 7.5 Coaeprxanue yueOHOIro MaTepuaJa OK 01, OK 02, OK 03,
['eomeTpuyeckuii u | ['eomerpuyeckuii CMBICI TPOU3BOJHON (PYHKIIMHW — YTIIOBOM KO3 duUIIMEeHT OK 04,0K 05,
du3nueckuit CMBICII | KacaTeIbHOH K Tpaduky (YHKIMM B TOYKE. YpaBHEHHE KacaTelbHOH K OK 06, OK 07
MIPOU3BOAHOM. rpaduky QGyHKIUH. AJTOPUTM COCTaBJIEHUS YypaBHEHHUsS KacaTelbHOH K

rpaduky QyHKIMH y=f(X).

IIpakTuyeckoe 3ansitue Ne 35. ['eomeTpuyeckuil CMBICH MPOU3BOIHOM.

YpaBHeHHe KacaTeIbHOW B 00IIIEM BHJIE.
Tema 7.6 Ilpogheccuonanvno-opuenmuposannoe cooeprcanue y4eoH020 mamepuana: OK 01, OK 03, OK 04,
Dusuueckuil cembicn | Quauyeckuil (MEXaHU4eCcKutl) CMbLCL NPOU3BOOHOU — MCHOBEHHASL CKOPOCMb 8 OK 07
npouseo()ﬂoﬁ MOMEHmM 8peMeHU it v= S'(t) IIK 13, IIK 32,
npogheccuonanvHvix 1IK 4.1

3a0aqax

Ilpakmuueckoe 3anamue Ne 36. Qusuueckuil (MexaHuwecKuii) CMmblCl
NPOU3BOOHOL.

Tema 7.7 Conep:kanue y4yeOHOro marepuasa OK 01, OK 02, OK 03,
MOHOTOHHOCTh Bospacranue u yobiBaHue (yHKINH, COOTBETCTBUE BO3pACTAHUS U yOBIBAaHUS OK 04,0K 05,
byakuun. Todkn GyHKIMHM 3HAKYy Tpou3BOAHOW. [loHATHE MPOM3BOIHON BBICIIETO MOPSAKA, OK 06, OK 07
IKCTpEMYyMa. COOTBETCTBHE 3HAaKa BTOPOH TNPOU3BOJHON BBIMYKJIOCTH (BOTHYTOCTH)

GyHKIIMM Ha OTpe3ke. 3agaud Ha MakcUMyM H MuHUMyM. lloHsatue

ACHMIITOTBI, CIIOCOOBI UX OIpeesieHUsI. AJITOPUTM UCCIIEOBaHUS (DYHKIIUH U

MOCTPOCHUs €€ Tpaduka ¢ MOMOIIBI0 MPOU3BOAHON. [IpoOHO - nuHEiHas

GyHKLHS.
Tema 7.8 Coaeprxanue yueOHOIro MaTepuaJa OK 01, OK 02, OK 03,

UccnenoBanune GyHKIuMi
U TIOCTpOEHHUE TPadUKOB.

VccnenoBanmne pyHKIMM HA MOHOTOHHOCTH M ITOCTPOEHHE rpauKoB

IIpakTuyeckoe 3ausitue Ne 37. VccnemoBanue (YHKIMIA C TTOMOIIBIO
MIPOM3BOJIHOM U OCTpOEHUE TpadUKOB.

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

Tema 7.9
Haub6Gomns1ee u
HAUMCHBLBIIICC 3HA4YCHHUA

byHKIUHA

Coaep:xaHue y4eOHOIro MaTepuaJia

Haxoxpaenne HanOoNbIIEr0 1 HAUMEHBLIETO 3HaYeHUs (PYHKLINHU, TOCTPOCHHE
rpa@UKOB MHOTOUYJICHOB C WCIOJIB30BAaHUEM afmapara MaTeMaTHYeCKOTO
aHaJM3a.

IIpakTnueckoe 3ansitue Ne 38. HaxoxneHne HanOoJbIIero, HAMMEHBIETO

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

22




3HAYCHHS M SKCTPEMAJIbHBIX 3HAYCHUHN ()YHKITHIA.

Tema 7.10 Haxoocoenue

Ilpogpeccuonanvno-opuenmuposannoe codepicanue yuedbnozo mamepuana:

OK 01, OK 03, OK 04,

ONMUMATLHO2O Haubonvuwee u naumenvuiee snauenus Qynkyuu ! OK 07
pesynomama ¢ nomowvto | Ilpakmuueckoe 3auamue Ne 39. Haubonvuee u Haumenvulee 3Ha4eHus 1 IIK 1.3, IIK 3.2,
npou3600HOIlL 6 @yukyuu. Haxoocoenue onmumanoHo20 pe3yivmama 8 NpaKkmuiecKux IIK 4.1
APAKMUYECKUx 3a0a4ax | saoavax
Pa3nea 8. IlepBooOpa3nast pyHKuMH, ee IPUMEHEHHE 24 (2/2)
T Coaeprxanue yueOHOIro MaTepuaJa OK 01, OK 02, OK 03,
ema 8.1 3ajauM O BOCCTAaHOBJICHMHM 3aKOHA JBWKEHHUS IO WM3BECTHOW CKOPOCTH. OK 04,0K 05,
[TepBooOpa3znas K 06. OK 07
dyrxuan, Tpasina [lonsiTue WHTErpUpOBAHUS. uO3HaKOMJIeHI/Ie C TIOHSTHEM HEOIPEEICHHOrO O ,
HAX O TEHNS! MHTErpajia u l'IUepBOO6p33HOI/I ,I[J'IHV(l)YHKHI/II/I y=f(x). Pemenue 3324 Ha CBA3b 6
MepBOOOPA3HON U €€ MPOU3BOTHON, BEIYUCIICHUE IEPBOOOPA3HON ISl TaHHOM
epBOOOPA3HBIX.
Heompe 1eteHHbrii ¢dbyakuun. Tabmuma dopmyn st E{axomneﬂne nepBooOpa3HbIX. M3yuenue
nHTerpa MIPaBIJI BEIYHCIICHHS IepBO0Opa3Hoi. [loHsTHE HEeolIpeIeIeHHOT0 HHTErpaia
IIpakTunueckoe 3ansaTue Ne 40. MuaTterpan u neppoobpazHasi. 4
Tema 8.2 Conep:kanue y4eOHOTro MaTepuaa
OrnpeneneHHbIN 3ajauu, NPUBOISIINE K TOHSITHIO OMPEACIICHHOIO0 HHTETpaia — O BBIYUCICHUU OK 01. OK 02. OK 03
uHrterpai. [lnomanp IJIONIaA KPUBOJMHEWMHOW Tpamenuu, O nepeMemeHn Touku. [lonsTue 6 OI,< 04 OK, 05 ’
KPUBOJIMHEHHON OIPENICJICHHOTO0 ~ HMHTErpajla, TeOMETPUYECKUH U (U3NUECKUH  CMBICTT OK 0 6’ OK 07’
Tpanenuu. Gopmyna onpeneneHHoro uaterpaita. opmyna Herotona-Jleiiouuna. ’
Herorona-Jleiionuna. IIpakTuueckoe 3ausitue Ne 41. Onpe/ie/ieHHbI MHTETpal 4
Tema 8.3 Ilpogheccuonanvno-opuenmuposannoe cooeprcanue y4edH020 mamepuana:
Onpeoenennvlii Teomempuyeckuii cmuvicn onpedeneHnozo unwmezpana. Popmyna Heromonua- 5 OK 01, OK 03, OK 04,
UHmMe2pan 8 HCU3HU. Jleiibnuya. Pewenue 3adau Ha npumeHeHue uHmezpara Oas GbIYUCTEHUs. OK 07
Qusuyeckux senudun u niowaoetl IIK 1.3, [IK 3.2,
Ilpakmuueckoe 3anamue Ne 42, Ilpumenenue onpeoenenHoco unmeepana OJis 2 1IK 4.1
BLIYUCTICHUS PUBUYECKUX 8eUYUH U naowjadeli ueyp
Pa3znen 9. JiieMeHTHl KOMOMHATOPUKH, CTATUCTUKHU M TEOPUH BEPOATHOCTEM. 22 (/1
Tema 9.1 Coaep:xanue y4e0HOro MaTepuasia 1 OK 01, OK 02, OK 03,
OcHOBHbIE TOHATHUS [lepecTanoBKH, pa3MellleHNs, COYETAHMUS. OK 04,0K 05,
KOMOMHATOPUKH. IIpakTuyeckoe 3ansitue Ne 43 Vcropus pasBuTus KOMOMHATOPUKH, €€ POIIb 3 OK 06, OK 07

B PAa3IUYHBIX cepax yeroBedeckoi nestenpHocTH. [IpaBuna
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KoMOUHaToOpuKHu. Pemenne koMOMHATOPHBIX 3a1a4. PazMernienus, coueTanus
Y TIEPECTAaHOBKH.

Coaep:xaHue y4eOHOIro MaTepuaJia

Tema 9.2 CoBMecTHBIE U HECOBMECTHBIE COOBITHS. TeopeMbl 0 BEPOSITHOCTH CyMMBbI 1 OK 01. OK 02. OK 03

CoObiTHe, BEpOSTHOCTH | COOBITUN. Y CIOBHAS BEPOSATHOCTh. 3aBUCHMBIEC U HE3aBUCUMBbIE COOBITHSI. OK 0 éi OK 0 5’ OK 07’

cobpiTusa. CroxkeHue U | TeopeMbl 0 BEpOSITHOCTH MPOU3BEICHUS COOBITHH. HK’] 3 H]% 3

YMHOXXEHUE IpakTuyeckoe 3ansaTue Ne 44, Knaccuueckoe onpezeneHue BEpOSITHOCTH. HK 4] o

BEPOSATHOCTEU CgoiicTBa BEpOSTHOCTEN, TEOpEMA O CyMMe BeposiTHOCTe. CiioKeHue u 3 ’
YMHO>KECHHUE BEPOSATHOCTEH.

Tema 9.3 Conep:kanue y4eOHOIro MaTepuaa

JuckperHas cinydaiinas | Buabl caydaiiHeix BenuuuH. Onpenenenne TMCKPETHOM CirydaitHoON 1 OK 01, OK 02, OK 03,

BEJIMYMHA, 3aKOH €€ BEJIMYMHBI. 3aKOH pAaCIpeIeICHUsI JUCKPETHOM ClydyailHOW BeIUYuHbI. EE OK 04,0K 05,

pacnpeneseHusl. YHCJIOBBIE XapAaKTEPUCTHUKH. OK 06, OK 07
IIpakTuyeckoe 3ansiTue Ne 45, [Ipuknaansie 3a1a4u. 5

Tema 9.4 Conep:kanue y4eOHOro MaTepuasa

3agaun MaTeMarudeckoil | Bapuanmonusiii psj. [Toauron gactor u ructorpamma. CTaTUCTHYECKUE 1 OK 01, OK 02, OK 03,

CTaTUCTHUKH. XapaKTEPUCTUKHU Psifia HAOJI01aeMbIX JTAaHHBIX OK 04,0K 05,
IpakTuyeckoe 3ansaTue Ne 46. [Ipencrasienne nanHbIX. 3a1a4n 5 OK 06, OK 07
MaTeMaTHYECKOM CTATHCTUKU B MPO(ECCHOHANBHBIX 3a7adax

Tema 9.5 Ilpogheccuonanvno-opuenmuposannoe codeprcanue yuedHo20 mamepuana:

Beposmnocmo 6 Omuocumenvhas uacmoma coOblmusi, CEOUCMBO €€  YCMOUYUBOCHIU.

npogeccuoHanbHbIxX Cmamucmuyeckoe onpedeneHue eeposmuocmu. OyeHka 6eposmHoCmu ] OK 01, OK 03, OK 04,

3a0auax. Cocmaenenue | cobvimus. Ilepsuunas obpabomka cmamucmuyeckux oaunulx. I paghuueckoe OK 07

mabauy u ouazpamm Ha | ux npedcmaeienue. HaxodcoeHue cpeOHUx Xapakxmepucmuk, Hadmo0aemuix IIK 1.3, [IK 3.2,

npakmuxe. OQHHBIX 1IK 4.1
Ilpakmuueckoe 3anuamue Ne 47. Cocmasnenue mabauy u ouazpamm Ha ]
npakmuxe.

Pa3nes 10. IlpsivMble ¥ IJI0CKOCTH B IPOCTPAHCTBeE. 16 (1/1)

Tema 10.1 Coaeprxanue yueOHOIo MaTepuaa OK 01. OK 03. OK 04

OCHOBHBIE TIOHSITHS [Mpenmer crepeomerpun. OCHOBHBIC MOHATHS (TOYKA, MpsMasi, IJIOCKOCTD, ’ OK 07’ ’

CTEPEOMETPUHU. npoctpancTBo). OCHOBHBIE akcuoMbl crepeomeTpun. [lepecekarommec, 1 TIK 1.3 TIK 3.2

PacnonoskeHne npsIMBIX | mapajuielbHBIe M CKpelIUBaronvecss mpsMmble. IIpu3HaK W CBOMCTBa IYK 4] o

U IIJIOCKOCTEM.

CKPEUIMBAIOIIMUXCA MPSAMBIX. YTOJI MEXKAYy IMpsAMBIMH B IIPOCTPAHCTBE
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OCHOBHBIE IPOCTPAHCTBEHHBIE (DUTYPHI.

Tema 10.2 Conep:kanue y4eOHOro MaTepuasa OK 01, OK 02, OK 03,
[TapannenbHOCTD ITapanneneHble npsiMas U miaockocTs. Onpenenenue. IlpusHak, cBoiicTBa (c OK 04,0K 05,
OpsIMBIX,  HPSIMOM M | JIoKa3aTelnbCcTBOM). IlapamienbHble TuiockocTd.  Ompenenenue. [Ipu3Hak, 1 OK 06, OK 07
IUIOCKOCTH, IIJIOCKOCTEN. | CBOMCTBa (C JOKazaTenbcTBOM). TeTpasrap u ero aneMmeHTsl. [lapamienenumnen

U ero sjeMeHThl. CBOWMCTBA MPOTUBOIOJOXHBIX TpaHEH W JgUaroHajiei

napauienenunena. Ilocrpoenne ceueHui.

IIpakTuyeckoe 3ansaTue Ne 48. I[Ipu3Haku B3aMMHOIO PACHOJIOKEHUS

NpSMBIX. YTOJI MEXIy NpsMbIMH. B3auMHOe pacrojokeHue MNpSIMbIX U 4

IIJIOCKOCTEM.
Tema 10.3 Coaeprxanue yueOHOro MaTepuaJa OK 01, OK 02, OK 03,
[leprieHANMKYISIPHOCTH [Tepnienaukynsipubie npsiMbie. [lapamienbHbie OpsiMble, NEPIEHIUKYIISIPHBIE K 1 OK 04,0K 05,
OpAMBIX,  OPSAMOM M | mIOCKOCTHU. [Ipu3HaK NepneHIMKyIIPHOCTH IPSIMOM U TNIOCKOCTH. OK 06, OK 07
IIOCKOCTH, IIOCKOCTEH. | [IpakTHueckoe 3anaTue Ne 49, IlepreHuKyIsIp U HAKJIOHHAS K TIOCKOCTH. 3

YTroi Mexay IpsMOM U INIOCKOCTBIO
Tema 10.4 Coaeprxkanue yueOHOro MaTepuaJa OK 01, OK 02, OK 03,
[lepnenqukysmsp u | [lepniennukynsp U HakiIOHHad. TeopemMa O Tpex MNEPHEHAUKYISIPAX. YTOI OK 04,0K 05,
HakloHHag. TeopemMa o | Mexay  mpsAMOW W IUIOCKOCTBIO. Yron  Mexay  IUIOCKOCTSIMH. 1 OK 06, OK 07
Tpex nepnenaukynsapax. | [lepnenaukynspasie miuockoctu. [Ipu3Hak neprneHANKYISPHOCTH IIOCKOCTEH.

PaccrosiHus B IpOCTpaHCTBE.

IIpakTuyeckoe 3ansaTue Ne 50. TeopeMbl O B3aMMHOM PACHOJIOKECHUU 3

IIPSIMOM U TNIOCKOCTU. TeopeMa 0 Tpex NepHeHANKYIIIpax.
Tema 10.5 Ilpogpeccuonanvno-opuenmuposannoe cooeprcanue y4edH020 mamepuana: OK 01, OK 03, OK 04,
Ilapannenvhule, Axcuomvr cmepeomempuu. IlepneHOuxynsspHocms npamou U NIOCKOCHU, OK 07
nepneHoOuKyIspHbie, napanieibHoCmb 08yx NPAMUBLX, nepneHOUK)IsApHbvle NIOCKOCMU, 1 IIK 1.3, [IK 3.2,
CcKpewusarouuecs NnepneHOUKyIApHOCMYb naockocmeu. Pacnonoscenue npamulx u niockocmei 6 1IK 4.1
npsamvle. Pewenue npocmpancmee. Ckpewugarowjuecs npsmvie
3a0au. [lpamvie u IIpakTuyeckoe 3ansatue Ne 51. [llapannenvnoe npoexmuposanue u e2o
NIOCKOCIU 8 ceoticmea. Bzaumnoe pacnonosicenue npocmparcmeenHvlx ueyp. Pewenue 1
npocmpancmee NPAKMUKO-OPUEHMUPOBAHHBIX 340aY
Pasznea 11. KoopanHatsl 1 BEKTOPbI 12 (1/3)
Tema 11.1 Coaep:xanue yueOHOIro MaTepuaJia 1 OK 01, OK 02, OK 03,

JlexapToBbl KOOPAMHATHI

JlekapToBbl KOOpAuHATel B npocrpaHcTBe. [Ipocreimme 3agadun B

OK 04,0K 05,
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B MPOCTPAHCTBE. | KOOpAWHATAX. PaccTosiHue MeXIy NIBYMSI TOYKAMH, KOOPJWHATBI CEPEIUHBI OK 06, OK 07
Paccrosinue MEXAY | OTpE3Ka.
JIBYMsI Toukamu. | [IpakTnueckoe 3ansaTue Ne 52. JlelictBus ¢ BekTopamu. JlekapToBa cucrema
KoopauHatel CepeluHbl | KOOPAUHAT B IPOCTPAHCTBE. 3
OTpe3Ka
Tema 11.2 Conep:kanue y4eOHOro MaTepuasa
BexTops! B | BexTopsl B npocrpancTBe. ClOXKEHHE M BBIUUTAHUE BEKTOPOB, YMHOXKEHUE OK 01, OK 02, OK 03,
MPOCTPAHCTBE. VYron | Bektopa Ha uyucio. KommanapHbeie BekTopbl. CKallIpHOE TPOU3BEICHUE OK 04,0K 05,
MEXITY BEKTOpPAMH. | BEKTOpOB. Pa3jiokeHne BeKTopa IO TPEM HEKOMIUJIaHAPHBIM BEKTOpaM. 2 OK 06, OK 07
CkansipHoe KoopaunaTsl BekTOpa, CKalsipHOE MPOM3BEICHHE BEKTOPOB B KOOpAMHATAX,
IIPOU3BEIECHUE BEKTOPOB. | YTOJI MEXIY BEKTOPAMH, YroJl MEXIy MPSMON M IUIOCKOCTBIO, YTOJI MEKIY
IJIOCKOCTSIMU. Y paBHEHUE IIIOCKOCTH
IIpakTnueckoe 3ansitue Ne 53. PaccrosHue mexnay toukamu. JlelcTBus c 2
BEKTOPaMH, 3aJJaHHBIMU KoopauHaTamu. CKaJsipHOE MTPOU3BEACHNE BEKTOPOB.
Tema 11.3 Ilpogheccuonanvno-opuenmupoeannoe cooeprcanue yuedH020 Mamepuana: ] OK 01, OK 03, OK 04,
llpakxmuxko- Pewenue npakmuxo-opueHmuposanHvix 3a0ay Ha KOOPOUHAMHOU NIOCKOCHIU. OK 07
OpUEHMUPOBAHHbLE Ilpakruyeckoe 3auaTue Ne 54. Boiuucnenue paccmosmuii u niowaoei Ha 1IK 1.3, IIK 3.2,
3a0aqu Ha | koopournamuou niockocmu. Konuuecmeennvie pacuemol 3 IIK 4.1
KOOPOUHAMHOU
NIIOCKOCTU.
Pa3nes 12. MHOrorpaHHMKHM M TeJIa BpallleHUs 41 (2/3)
Tema 12.1 Coaeprxanue yueOHOro MaTepuaJa
Bepumna, pebpa, rpann | [Tonsitue MHOTOrpaHHMKa. Ero sjeMeHTBI: BepHIMHBI, peOpa, TpaHHU. 1 OK 01, OK 02, OK 03,
MHOTOTpaHHHKA Juaronans. CeueHue. BpIykiible ¥ HEBBINMYKJIbIE MHOTOIPAaHHUKH. OK 04,0K 05,
IIpakTuyeckoe 3anaTHe Ne 5S. PasinuHble BUbI MHOIOTpaHHUKOB. X 5 OK 06, OK 07
n3o0paxenusi. CeyeHus, pa3BepTKH MHOTOIPaHHUKOB
Tema 12.2 Coaeprxanue yueOHOIro MaTepuaJa OK 01, OK 02, OK 03,
[Ipusma, ee [Tonsitue npusmel. Ee ocHoBanus u 60koBbie rpaHu. Beicota npusmsl. [psmast OK 04,0K 05,
COCTaBJISIIOLINE, U HakJoHHas npusma. [IpaBunbHas npuszma. E€ ceuenue. 1 OK 06, OK 07

ceuenue. [Ipsmas u
NpaBUJIbHAs IIPU3MEL

Tema 12.3

Conep:kanue y4eOHOro MaTepuasa

OK 01, OK 02, OK 03,
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[Tapannenenunen, KyoO.
Ceuenue ky0a,

[Tapannenemnuren, CBOWCTBA PSIMOYTOJIBHOTO MapauIeNienune a, Kyo.
Ceuenue ky0a, mapajienenunesna.

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

napajuleNienuIe/1a. IIpakTnueckoe 3ansaTue Ne 56. [Ipuzma: npsimasi, HaKJIOHHAs1, TPABUJIbHAS.

[Tapannenenunen, kyo
Tema 12.4 Coaeprxanue yueOHOIo MaTepuaa OK 01, OK 02, OK 03,
[Mupamupa, ee [Tupamuna u ee snementsl. Ceuenue nupamusl. [IpaBunpHas nupamuaa. OK 04,0K 05,
COCTAaBJISIOLINE, Ycedennas nupamua. [lnomaas 60KOBOM U MOTHOM MOBEPXHOCTH MPHU3MBI, OK 06, OK 07

ceuenue. [IpaBunbHas
nupamMua. Y ce4eHHast
nupamuaa. bokosas u
MOJIHASI TOBEPXHOCTh
MIPU3MBI, TUPAMU/IBI.

IMUpaMHuIbI.

IIpakTuyeckoe 3anaTue Ne 57. [lupamuia u npusma, IIOMEAAU IOBEPXHOCTH
IIPU3MBI, TUPAMHUIBI.

Tema 12.5
CummeTtpus B KyOe,
napaJuieNienumnesie,
npu3Me, UpamMu/Ie.

Coaep:xaHue yueOHOIro MaTepuaJia

CumMmeTpHsi OTHOCUTEIBHO TOYKH, IPSIMOM, MIIOCKOCTH. CHMMeETpHs B KyOe,
napajuieJienunese, npusMe, nupamMmue.

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

IpakTuyeckoe 3ansaiTue Ne 58. Buibl cuMMeTpuid B IPOCTPAHCTBE.
CHuMMeTpHsI MHOTOTPAaHHUKOB.

Tema 12.6

Ilpogpeccuonanvno-opuenmuposannoe cooepicanue yuedbnozo mamepuana:

OK 01, OK 03, OK 04,

Ipumepvr cummempuii 6 | Cummempusi 8 npupooe, apxumexmype, mexsuxe, 6 Oviny OK 07
npogeccuonanbHbLx Ilpakmuueckoe  3anamue Ne  59. IIpumepvr  cummempuii 6 IIK 1.3, [IK 3.2,
3a0auax npoheccuOHANbHBIX 3a0a4ax lIK 4.1

Tema 12.7 Coaeprxanue yueOHOIro MaTepuaJa OK 01, OK 02, OK 03,
[IpaBuibHBIE [ToHsiTHE TPaBHIIBHOTO MHOTOTPaHHUKH. CBOMCTBA MPABHIIBHBIX OK 04,0K 05,
MHOTOTPaHHHKH, UX MHOT'OTPaHHUKOB. OK 06, OK 07

CBOMCTBA

IIpakTuyeckoe 3ansaTue Ne 60. [IpaBriibHbIE MHOTOTPAaHHUKH, UX CBOMCTBA.

Tema 12.8 Coaeprxanue yueOHOIro MaTepuaJa OK 01, OK 02, OK 03,
Humuaap, ero Hunmuuap u ero snemenTsl. CedeHue MuHHApa (TapauieIbHOe OCHOBAHHUIO U OK 04,0K 05,
COCTaBIIAOLIUE. ocu). PazBepTka nunnspa. OK 06, OK 07
CedeHue NHWIMHAPA.

Tema 12.9 Coaeprxanue yueOHOIro MaTepuaJa OK 01, OK 02, OK 03,
Konyc, ero | Konyc u ero snementsl. CeueHne KoHyca (mapauieIbHOe OCHOBAHUIO U OK 04,0K 05,
COCTaBJISIIOLIHE. MPOXOJslIee Yepe3 BepIINHY), KOHHYecKue ceueHus. Pa3zpepTka KoHyca. OK 06, OK 07

CedeHue KoHycA.

Yceuennslii konyc. Ero obpasyrormast u Beicota. CedyeHHne yCeueHHOTO
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Y cedeHHblit KOHYC. | KOHYyCA.
CeueHnue yceueHHOro | Ilpakruyeckoe 3ansitue Ne 61. [{unuHap u KoHyc. Y CEUeHHBIN KOHYC. 4
KOHYcCa.
Tema 12.10 Conep:kanue y4eOHOro MaTepuasa OK 01, OK 02, OK 03,
Hlap u chepa, ux [ap u cdepa. Bzaumuoe pacronoxxenue chepsl U mockoctu. CeueHue mapa, 1 OK 04,0K 05,
CEeueHMUsL. cepsl. OK 06, OK 07

IIpakTuyeckoe 3ansitue Ne 62. Ilap u chepa, ux ceuenus. OCHOBHbIE 1

TIOHSITHS
Tema 12.11 Coaeprxanue yueOHOIro MaTepuaJa OK 01, OK 02, OK 03,
[Tonsatue 06 oOveme | [Toustre 06 oObeMe Teaa. OObeM Kyba, MPSIMOYTOJBHOTO MapaljieeuIea. 1 OK 04,0K 05,
Tena. Otnomenue | O0beM mpu3Mbl U HWIHHIPA. OTHOIIEHHE 00bEMOB MOTOOHBIX Tel. OObEeMbI OK 06, OK 07
00BbEMOB MOJIOOHBIX TeJ. | mupaMusl U Konyca. O0beM 1rapa. Ilnomaay moBepxHOCTEH Tell.
O6vembr  u  miomany | [pakruyeckoe 3ausitue Ne 63. Beruncienue miomaaei 1 00eMOB. 4
MOBEPXHOCTHBIX Tell
Tema 12.12 Ilpogheccuonanvno-opuenmupoeannoe cooeprcanue yuedoHo20 Mamepuana: OK 01, OK 03, OK 04,
Kombunayus Kombunayuu  ceomempuueckux  men.  Hcnonvzosanue — komoOumayuil ] OK 07
MHO20ZPAHHUKOB. MHO202PAHHUKOS U MeJl 8PAWEHUS 6 NPAKMUKO-OPUCHMUPOBAHHBIX 3A0AUaX. IIK 1.3, IIK 3.2,
T'eomempuueckue Inowaou nosepxnocmeti KOMOUHUPOBAHHBIX 2EOMEMPULECKUX mell 1IK 4.1
KOMOUHayuu Ha Ilpakmuueckoe 3anamue Ne  64. Hcnonvzosanue  kombunayuii ]
npakmuxke. MHO202PAHHUKOS8 U Mell 8PAWYEHUs 8 NPAKMUKO-0PUEHMUPOBAHHBIX 3A0aAUaAX

Ilpakmuueckoe 3anamue Ne 65. [ eomempuueckue KoMOUHayuU Ha NPAKmMuKe. ]

IIpumepvl cummempuii 6 CReYUATLHOCMAX MEXHOLO02UUECKO20 NPODUIs
IIpomeskyTouHnas arrectauus B Gopme IK3aMeHa 5
Bcero 3a 2 cemecTp 201

Bcero 286
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3. YCJIOBUS PEAJIU3AIIMA ITPOTPAMMBI YYUEBHOM TV CHUIIIMHBI

3.1. MarepuajibHO-TeXHHYEeCKOe 00ecreyeHrne pean3aiuu padoyeii mporpaMmsl

Peanuzanus paboueil mporpamMmbl yueOHOH TUCHMIUIMHBI OOecTieyeHa CIeAyIOIUMU
CHEIHaIbHBIMH TOMEIIEHUSAMU:

YyeOHast ayIuTOpus ISl TPOBEACHUS JIEKIIMOHHBIX (TEOPETUYECKUX) U MPAKTUICCKIX
3aHATUN, WHOUBUAYaJIbHBIX W TPYIINOBBIX KOHCYNbTallMd, TEKYIIEro KOHTPOJIS U
MIPOMEKYTOUHOM aTTecTanuu — Kabuner matemaTtuka, kao. 412.

YMK 1o pucuuniauHe AUIaKTHYeCKUd MaTepual.

L. TIK, mynpTrMenuitHOe 000py10BaHHE

Komnerorep — 1 mr.

II. JTutieH3noHHOE MTpOTrpaMMHOE OOecIIeueHne

Microsoft Windows, Microsoft Office Professional Plus, Zoom (GecruiatHas Bepcusi)
— cBoOOTHO-pacnpocTpansemoe [10.

3.2. UndopMmanmnoHHoe odecniedeHne peajn3anuu padodeil MporpaMmbl

st peanuzanuy MporpaMMbl  001Ie00pa30BaTeIbHON JUCITUTUTMHBI OMOJIMOTEYHBINA
GOoHIT UMEET MeyaTHbIe, SIEKTPOHHBIE 00pa3oBaTeIbHbIC M HHPOPMAIIOHHBIE PECYPCHI.

3.2.1. OcHOBHbIE HCTOYHMKH

1. Anrebpa m Havasa Maremarmdeckoro aHamm3a. 10-11 kmaccel. ba3oBwlii u
yIIIyONIeHHBIN ypOBHU: y4eOHUK I o01ieoOpa3oBarenbHbIx opranuzanuit / 1. A. Anumos,
1O. M. Konsirun, M. B. TkaueBa [u ap.]. - 10-e uza. crep. - Mocksa: IIpocsemenue, 2024. -

463 c.: puc., tabn. - (Maremaruka: anreOpa W Hayaja MaTeMaTHYECKOro aHaju3a,
reometpus). - ISBN 978-5-09-087759-6. - Tekct: HemocpeACTBEHHBIH.
2. MaremaTtnka : anrebpa M Hadajga MaTeMaTHYECKOTO aHalIu3a, T'€OMETPHs.

I'eometpus. 10 - 11 xmaccel : yueOHUK 7151 00111€00pa30BaTEIbHBIX OpTraHU3AIMK : 0a30BbIN U
yrnyonenssiii ypouu / JI. C. Atanacsn, B. ®@. byryszos, C. b. Kagomues [u np.]. - 8-
n3nanue. - Mockga : IIpocsemenue, 2023. - 288 c. : rpad. - ISBN 978-5-09-073883-5. —
TekceT: HenmocpeACTBEHHBIN.

3. MaremaTtuka: anrebpa u Havaja MareMarudeckoro aHammsa. ['eomerpus. 10 -
11 xnaccel: ©a30BBIA M YIIyONEHHBIA YpOBHM: YYEOHHMK it 0OIIe00pa3oBaTeIbHbBIX
opranuzarmii / JI. C. Atanacsan, B. @. byryzos, C. b. Kagomnes [u ap.]. - 10-e u3z., crep. -
Mockaa: I[Ipocsemenune, 2023. - 287 c.: uit. - (MI'Y - mikone). - [['eomerpus. 10 - 11 knacc]. -
c. 278. - ISBN 978-5-09-087645-2. - TekcT: HEMOCPEACTBEHHBI.

3.2.2 JlonoJiHUTEIbHbIE HCTOYHUKH

1. Janunrep, B. A. T'eoMeTpusi: cTepeoMeTpUUYSCKHE 3aaun Ha IOCTPOCHHE: YICOHOE
nocobue s cpeaHero npodeccuonanbHoro oopasosanus / B. A. Jlanmunrep. — 2-e u3a. —
Mocksa: MznarensctBo FOpaiit, 2023. — 189 ¢. — (IlpodeccrnonanbsHoe oOpa3oBaHHE). —
ISBN 978-5-534-05735-5. — Tekct: anextponHsiid / O6pa3oBaTenpHas miaTdopma FOpait
[caiiT]. — URL: https://urait.ru/bcode/515380 (nara oopamenus: 06.04.2024).

2. lamunarep, B. A. MatemaTtuka: 3a1a4u ¢ MOyJIeM: Y4eOHOe 1TocoOue JJIsl CPETHETO
npodeccuoHanbHoro oopaszosanus / B. A. lanunrep. — 2-e u3a., ucrp. u gomn. — Mocksa:
NznarensctBo I0paiit, 2023. — 364 ¢. — (IIpodeccuonanpHoe oopazoBanue). — ISBN 978-
5-534-04793-6. — Texct: anmexktponHslii // Ob6pa3oBarensHas wiardopma Opaiit [caiit]. —
URL: https://urait.ru/bcode/515055 (nata o6pamenus: 06.04.2024).

3. Jamunurep, B. A. Maremaruka: norapudmMuyeckre ypaBHEHUS M HEpaBEHCTBA!
yaeOHoe rmocobue 11 cpenHero nmpodeccuonanbHoro oopazosanus / B. A. Jlanuarep. — 2-e
u3n.,, ucnop. u jgon. — Mocksa: MzparensctBo IOpaiit, 2023. — 176 c. —
(ITpodheccuonansuoe obpazobanue). — ISBN 978-5-534-05316-6. — TeKcCT: 31eKTpOHHBIN //
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O6pa3zoBarenpHas miatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/514874 (nata
obpammenus: 06.04.2024).

4. Nanunrep, B. A. Maremaruka: TPUrOHOMETPUYECKUE YPAaBHEHHUSI U HEPABEHCTBA:
yueOHoe mocobue tst cpeaHero mpodeccnonansHoro obpasosanus / B. A. Jlanunarep. — 2-e
u3n., ucop. u gon. — MockBa: WM3garensctBo IOpaiit, 2023. — 136 c. —
(ITpodeccuonansuoe obpazosanue). — ISBN 978-5-534-08453-5. — TekcrT: 251eKTpOHHBIH //
O6pa3zoBarenpHas miatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/515057 (nata
obpamenus: 06.04.2024).

5. Hamunarep, B. A. Meroanka 0oO0y4eHUsI CTEPEOMETPUM ITOCPEACTBOM PEIICHUS
3a/a4: yueOHoe mocodue i cpeaHero npodeccuonansHoro oopasosanus / B. A. Jlanunrep.
— 2-e¢ u3n., ucnp. u gon. — MockBa: M3pmarensctBo IOpaiit, 2023. — 370 c. —
(ITpodeccuonansuoe obpazosanue). — ISBN 978-5-534-04873-5. — TekcrT: 251eKTpOHHBIH //
O6pazoBarenpHas miaatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/515273 (nata
obpamenust: 06.04.2024).

6. Jlapun, C. B. Anre6pa: MHOTOUWIeHBI: yueOHOE mocobue aiis By30oB / C. B. Jlapus.

— 2-e u3a., ucnp. u gon. — Mocksa: UznarensctBo FOpaiit, 2023. — 136 c. — (Bsiciiee
obpazoBanue). — ISBN 978-5-534-07825-1. — Texkcr: snekrponHsbiii / Obpa3oBaTenbHast
mwiarpopma HOpaiit [caiit]. — URL: https://urait.ru/bcode/515450 (mara oOpamieHus:
06.04.2024).

6. IllumageB, B. C.  Maremaruka: y4eOHUK M NPAKTUKYM Ui CPEIHETrO
npodeccuonanbHoro oopazosanus / B. C. lllunaves; mox penakmueit A. H. Tuxonosa. — 8-¢
u3a., mepepad. u gom. — MockBa : MzmarensctBo HOpaiir, 2023. — 447 c. —

(ITpodheccuonansuoe obpazobanue). — ISBN 978-5-534-13405-6. — TeKcCT: 3IEKTpOHHBIN //
Oo6pazoBarenpHast 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. Marematuka: [calT]| - http:/www.bymath.net/index.html - (mata oOpameHus:
31.03.2024). — TekcT: PIeKTPOHHBIH.

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

KoHTpomb 1 oIleHKa pacKphIBAIOTCS Yepe3 AUCIUILUTMHAPHBIE PE3yIbTaThl, YCBOCHHBIC
3HaHUS W TpUOOpeTeHHbIE O0YyJaroIIMMUCS YMEHHs, HalpaBleHHbIE Ha (opMupoBaHUE
00mux 1 mpodhecCuoHaTbLHBIX KOMIETSHITHI

PesynbraTel 00y4yeHus

Tlokazarenu oieHKH

Tum orleHOYHEIX

(Bmanmets, ymeth, OK, I1K) MCpOTPHATHH
Auredpa m Ha4yaJIa MATEMaTHYECKOI0 aHAJIN3a:
1) Ywmciaa v BbIYMCIECHUS: - OIepUpyeT noustusiMu: | [Ipaktuueckue
- OIIEpUpOBAThH HNOHATUSIMM: | PAlUOHAIBHOE U JIeHCTBUTENbHOE | 3aHATUA Ne 1-65
paloHaIbHOE M JCHCTBUTENBHOE | YMCIO0, OOBIKHOBEHHAsl U jaecaTtudHas | TectupoBanue
YHCII0, OOBIKHOBEHHAS! M JECATUYHAS | IpOOb, IPOLIEHTHL; JlenoBbie Urpbl
pOOb, TPOLICHTHI; - BBITIOJIHSET apupMETHIECKUE | Te3uchl
- BBIONHATH  apu(METHUYECKHE | ONepalud C PaAUOHATBHBIMU U | KOHCIEKTbI
omepallMi ¢ pPalHOHAIBHBIMM U | JACHCTBUTEIbHBIMU YHCIIAMU; Coo0brmienus
NENCTBUTENbHBIMU YUCIIAMU; - BBITIOJIHSIET NPUOIMKEHHBIE | BXOIHOMN
- BBIITOJIHATh NPUOJIMKCHHBIC | BBIYHCIICHUS, HCIOJB3YS  TNPABUIA | KOHTPOIIb
BBIYMCIICHHS, MCIOJIb3Yys TMpaBHia | OKPYTJIEHUs, JeNlaTh MPUKUIKY U | BpimojgHeHue
OKpYIJIEHMS, JeJlaTb MPUKHUIKY U | OLEHKY pe3yJbTaTa BIYMCICHU; 9K3aMEHAIMOHHOTO
OLICHKY pe3yJibTaTa BEIYMCICHHI; - ONEepUpPYyET MOHATUSAMHU: | TecTa
- ONEepUpPOBAThH MOHATUSAMM: | HATypaJbHOE, esoe YUCIIO,
HaTypaJIbHOE, 1enoe YHCIIO, | UCTIONB30BaTh IPHU3HAKU JIEIMMOCTH
WCIIOJIb30BaTh IPHU3HAKU JIETMMOCTH | LEJIbIX YUCEN, PAa3JIOKEHUE YUClIa Ha
LEJIBbIX YHUCEN, Pa3JIoKEHUE YHUCiIa Ha | MPOCThIE MHOXKUTENU JJisi PELICHUs
IIPOCTHIE MHOXKHUTENW JJI1 PELICHMs | 3aJ]1a4;
3az1ay;
OK 01, OK 04, OK 06, I1K 3.2
- OIIEpUPOBATh IOHATHUAMHU: CTEIIEHb C | - ONEPUPYET MOHATHAMM: cTeneHb c | [Ipaktuueckue
LIeJIBIM  MOKa3aTesleM, CTaHJIapTHas | LEeJIbIM ToKa3areineM, cra”aapTHas | 3aHstus Ne 1-14
dopma 3amucu  AeWcTBUTENBHOTO | (hopmMa  3amucu  jAedcTBUTENbHOrO | TecTupoBaHue
YyHuCia, KOPeHb HAaTypaJlbHOM CTENEHH, | YKcia, KOPEHb HaTypajdbHOU cTenenu, | Pazaen 1-5
UCTOJIB30BaTh TOAXOIAIIYI0 (OPMY | MCHOIB30BATh MOAXOIAIIYI0 (QopMy
3alUCU JIEMCTBUTENBHBIX YHUCEN JUISl | 3alUCU JIEHCTBUTENBHBIX YHCEN JIA
pelieHusT MPaKTUYECKUX 3a7ad M | pEUIeHUsT MPAKTUYECKUX 3aJad U
MIPEACTABICHUS JAHHBIX; MIPEACTABJICHUS JAHHBIX;
- OIEpUpOBATh IMOHATHEM: CTEIEHb C | - ONEPUPYET IOHITHEM: CTENEHb C
palroHaIbHBIM MOKa3aTelleM; | pallMOHAJIbHBIM IIOKa3aTeeM;
OTEPUPOBATH TOHITHSIMH: JIOTAPU(PM | - ONEPUPYET MOHATUSIMHU: JIOTAPUDM
YHUCla, JECATUYHBIE W HATypaJIbHbIC | UUCHA, JECATHUYHBIE W HATypajbHbIE
norapuMbl; norapuMbl;
OK 04
- ONEpUpPOBATH TMOHATUSMH: CHUHYC, | - OIEPUPYET NOHATUSAMU: CcHUHYC, | [IpakTHueckue
KOCMHYC WU TaHI€HC MPOU3BOJIBHOTO | KOCHHYC M TAHIE€HC MPOU3BOJILHOIO | 3aHsATUS Ne 20-31
yria, HCII0JIb30BaTh 3aluch | yria, HCII0JIb30BATh 3anuch | TectupoBanue
IIPOM3BOJILHOTO yrjla yepe3 oOpaTHbIe | MPOU3BOJILHOTO yria yepe3 oOparuble | Paznen 6

TPUTOHOMETPHUYECKUE (PYHKITNH;
OK 04

TPUTOHOMETPHUYECKUE (PYHKITHH;
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2) YpaBHeHUS M HEPaBEeHCTBA: - OmepUpyeT MOHATHUSIMU: TOXKAECTBO, | [IpakTnueckue
- ONEPUPOBATH MOHSATUSAMHU: | yDaBHEHHE, HEPABEHCTBO, Ilejoe, | 3ausatus Ne 1-31
TO/IECTBO, YPABHEHUE, HEPABEHCTBO, | PalMOHAIBHOE, uppanroHaneHoe | TecTupoBaHue
LIeJIoeE, panMoHaIbHOE, | ypABHEHUE, HEpaBeHCTBO, | Pasnen 5
UPPALMOHATIBHOE YpaBHEHUE, | TPUTOHOMETPUYECKOE YPAaBHEHHUE;

HEpPaBEHCTBO, TPUTOHOMETPUYECKOE

YpaBHEHUE;

OK 01, OK 02, OK 03

- BBIIIOJIHSTh npeoOpazoBaHus | - BBIIIOJIHSIET npeobpaszoBanus | [Ipaktuyeckue
TPUTOHOMETPUYECKUX BBIPAKEHUN M | TPUTOHOMETPUYECKUX BbIpakeHUN U | 3aHATuA Ne 19-31
pematb TPUTOHOMETPUYECKHUE | penlaTh Tpuronomerpudeckue | TectupoBaHue
YpaBHEHUS, YpaBHEHUS], Paznen 6

- HaxXOIUTh pEUIeHUs MPOCTEHIINX | - HAXOAUT pEHIEHUS MPOCTEHIINX
TPUTOHOMETPUUYECKUX HEPABEHCTB; TPUTOHOMETPUUYECKUX HEPABEHCTB;

OK 01, OK 02, OK 03

- NPUMEHATH CBOMCTBA CTEIEHU IS | - IPUMEHSET CBOWCTBA creneHu s | [Ipaktuueckue
npeoOpa3oBaHms BBIPOKEHHH, | TpeoOpa3zoBaHUs BbIpaXXeHUM, | 3aHATHS Ne 8-9
OMepUpoOBaTh MOHSTUSIMU: | OTIEPUPYET noHstusiMu: | TectupoBanue
MOKa3aTeIbHOE YpaBHEHHE U | MOKa3aTeIbHOe ypaBHEHHUE u | Paznen 3
HEPaBEHCTBO, pElIaTh OCHOBHBIC | HEPABEHCTBO,  pPEIIA€T  OCHOBHBIC

TUMNBI TTOKA3aTEJIbHBIX YPAaBHEHWI W | TUIBI IOKA3aTEJIbHBIX YpPAaBHEHUN H

HEPaBEHCTB HEPaBEHCTB;

OK 01, OK 02, OK 03

- BBITIOJIHSTh npeoOpa3oBaHus | - BBITIOJIHSIET npeobpazoBanus | [Ipaktuyueckue
BBIPAXKEHHUI, COZEpKAIIMX | BBIPAKEHUM, coaepxkamux | 3ansatus Ne 10-14
norapudmel, OTIEPUPOBATH | JIOTapu(MBI, ONEPUPYET TMOHATUAMU: | TecTUpoBaHUE
MOHATUSIMH: norapudmuyeckoe | torapupmuueckoe  ypaBHeHue U | Paznmen 4
yYpaBHEHHWE W HEPABEHCTBO, pEIIATh | HEPABEHCTBO,  PEIIAET  OCHOBHBIE

OCHOBHBIE THIbl JIOTapu(PMUYECKUX | TUIBI JIOTAapU(PMUUECKUX ypaBHEHUN

YpaBHEHU U HEPABEHCTB; Y HEPaBEHCTB;

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

- ONEepUpOBaATh MOHATUSAMU: CHUCTEMA | - ONEpPUpPYET MOoHATUSIMH: cuctema | [IpakTuueckue
JIMHEWHBIX YpAaBHEHUU M €€ pelIeHUe, | JMHECUHBIX YpaBHEHUHN U €€ pelieHue, | 3anarus Ne 1-31
UCIIOJIb30BaTh CHCTEMY JIMHEWHBIX | UCMIONB3YeT  CUCTEMY  JIMHEWHbIX | TecTupoBaHue
ypaBHEHUU TUIst pelIeHus | ypaBHEHUH TUIst pemienus | Paznen 1-6

MPaKTUYECKUX 3a/1a4;
- HaxXOAWTh pELIEHUS MPOCTEHIINX

CUCTEM 51 COBOKYITHOCTEU
panroHaIbHBIX ypaBHEHUH u
HEPABEHCTB;

OK 02

MPaKTUYECKUX 3a/1a4;
- HAxXOJUT peLIeHUs MPOCTEUIINX

CUCTEM u COBOKYITHOCTEM
palMOHAIbHBIX YPaBHEHUN u
HEPaBEHCTB
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- PUMEHATh ypaBHEHUS "
HEpaBEHCTBA ISt pereHus
MaTeMaTHYecKuX 3adad M 3amad H3
pa3nuyHBIX ~ objacTeil  HayKu U
peanbHOU KU3HU,

- MOJIEJIMPOBATH PEAbHbIE CUTYAIHH
Ha S3bIKe  anreOpbl, COCTABIATH
BBIP)KEHUS, YpaBHEHUsI, HEPABEHCTBA
10 YCIOBHIO 33/1a4d, MCCIEI0BaTh
MIOCTPOCHHBIE MOJIeNTU C

UCTIOJIb30BaHUEM allliapara anreoper,
OK 02

- BBINIOJHACT MPE0Opa30BaHUS IEIBIX,
palMoOHANBHBIX W UpPpAIMOHAIBHBIX
BBIDOKCHUH W pEIIaeT OCHOBHBIC
TUOBl  1ENBIX, PALUOHAIBHBIX U
UppPALMOHABHBIX ~ YpPaBHEHHH |
HEPaBEHCTB;

- HNPUMEHSET ypaBHEHHUS "
HEpaBEHCTBA ISt pereHus
MaTeMaTH4ecKuX 3afad W 337ad u3
pa3nuyHBIX ~ oOjacTell  Hayku W
peabHOM KU3HH;

[IpakTnueckue
3ansTus Ne 1-31
TectupoBanue
Paznen 1-6

3) ®yHKUMHU U TPAPUKH:

- OTIEpUPOBATH MOHATUAMU: DYHKIIHSA,
crocoObl 3amanusi GyHKIMH, 00J1aCTh
OTpeIeNICHUs] U MHOXXECTBO 3HAUYCHUN
¢byskumn, rpaduk GyHKIIUHA, B3AUMHO
oOpaTHbIe PYHKIINY;

- ONEepHUpPOBaTh MOHATUAMU: YETHOCTH
U HEYETHOCTh  (PYHKIHH, HYIU
byHKINH, MIPOMEXKYTKH
3HAKOTIOCTOSIHCTBA;

- CTpPOMTH U YHUTaTh TrpapuKu
JUHEWHOW (YHKLIMH, KBaIpPaTUUHOM
GyHKIMHM, CTEeNeHHOW (QYHKIUH ¢
I[EJTBIM TIOKa3aTeNIeM;
- OIIepUpPOBaThH
nepuoIudecKas
MPOMEXYTKH

MOHSITHSIMHU:
byHKIHS,

MOHOTOHHOCTH
byHkuuy, TOYKH JKCTpEMyMa
byHKIHH, HauOoJIbIIICe u
HaMMEHbIIIee 3HAYeHUs (QYHKIUH Ha
MIPOMEXKYTKE, HCIIOJIb30BATh MX IS
uccleoBaHus  (PYHKIMH, 3aJaHHOM
rpadukoMm;
- ONEpUpPOBaTh MOHATHAMH: TpaduKu
NoKa3aTeabHOH, JIorapu(pMUIecKoi u
TPUTOHOMETPHUECKHUX byHKIUH,
n300pakaTh MX Ha KOOPJIUHATHOM
IUIOCKOCTH M HCIIOJIb30BAaTh  JUIS
peleHus ypaBHEHH U HEPaBEHCTB;
- u3o0paxkaTh Ha KOOPJAWHATHOMN
IUIOCKOCTH  TpaduKd  JIMHEHHBIX
yYpaBHEHUH M HUCIHOJB30BaTh MX IS
pereHus CHCTEMBI JTMHEHHBIX
ypaBHEHUM;
OK 01, OK 04, 11K .4.1

- omepupyeT MOHATHAMHU: (QYHKLHS,
cnocoOsl 3a1aHus QyHKIHU, 001aCTh
OIpeIeIeHNs] U MHOXKECTBO 3HAYEHU I
¢ynkuuu, rpadpuk QyHKIUN, B3aUMHO
oOpaTHble PyHKITUU;

- ONEepUpPYET MOHATUAMHU: YETHOCTh U
HEYETHOCTb ¢byHKIHY, HYJIH
byHkuuy, IIPOMEXYTKH
3HAKOIOCTOSHCTBA;

- CTPOMT M  YHTaeT Tpapuku
JUHEHHON (YHKIIMU, KBaIpaTHIHON
(GyHKIMU, CTENEHHOH (YHKIUU C
LIEJIBIM [TOKa3aTeseM;
- orepupyer
nepuouvecKas
IPOMEKYTKH

HOHSTHSAMHU:
byHKIIHS,
MOHOTOHHOCTH
byHKIIH, TOYKH IKCTpEMyMa
¢byHKIUN, HaunOombIIee U
HavMeHbIlee 3HauYeHHs (QYHKIUU Ha
NPOMEXKYTKE, HCIONb3YeT WX JUIs
uccienoBaHus (GYHKIUH, 3aJaHHOU
rpaduKom;
- omepupyeT NOHATHAMH: Tpadukn
MOKa3aTeIbHOM, JIOTapu(PMHUIESCKON |
TPUTOHOMETPHYECKUX GyHKIHI,
n300pakaTh WX Ha KOOPAMHATHOM
IUIOCKOCTH M HCIOJB30BaTh  JUIA
pelIeHus ypaBHEHUI U HEPABEHCTB;
- n300pakaTb Ha KOOPAMHATHOU
IUIOCKOCTH  Tpaduku  JUHEHHBIX
YpaBHEHUI M HCHOJB30BaTh WX JUIS
penieHus CHCTEMBI JTMHEHHBIX
YPaBHEHUN;

[IpakTnueckue
3ansTus Ne 1-31
TectupoBanue
Paznen 1-6

- HUCTONb30BaTh rpaduku GyHKIUH
JUISl pEIIEHUs YpPaBHEHUH;
- WUCNOJIb30BaTh rpaduku (GyHKIUH

- HCToNb3yeT rpaduku QyHKIUN A
pelIeHNs] ypaBHEHU;
- MCTIONIB3YeT rpaduku QyHKIUN A

IIpakTueckue
3aHaTHg Ne 1-31
TectupoBanue
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JUISL  WCCJICIOBaHMUSI TIPOILIECCOB U
3aBUCUMOCTEHN MPH PEILIEHUH 3a/1a4 U3

ApYyrux  y4eOHBIX IPEAMETOB U
peanbHOMI KU3HU, BBIpaXKaThb
dbopMynaMH  3aBUCUMOCTH  MEXAY
BEJINYNHAMU;

- HCMOJB30BaTh rpaduku (QyHKIUN
AJiL ACCICAOBAaHUA  IMPOHCCCOB U
3aBUCUMOCTEH W3 JPYTUX Y4eOHBIX

MCCJIEIOBAHUS MPOLIECCOB u
3aBUCUMOCTEl TpU pELIeHWH 3ajad
U3 JpYTUx Y4YeOHBIX MPEAMETOB U
peanbHOI KU3HU, BBIpaXKaeT
dbopMynaMu  3aBHUCHUMOCTH  MEXIY
BEJIMYUHAMU;

- UCnoyb3yeT rpaduku GyHKIANH s
UCCIIEIOBAHMS IPOIIECCOB "
3aBHUCUMOCTEH W3 APYrux ydeOHBIX

Pa3nen 1-6

JTUCIUTUTUH. JUCLUTLITNH.
OK 01, OK 02, OK 04, TIK.1.3

4) Havasa mMaremMaTu4eckoro [IpakTrnueckue
aHa/M3a: 3aHsaTusA Ne 32-39
- OMepUpoOBaTh MNOHATUAMH: | - ONEepUpyeT noustusasMu: | TecTupoBanue
MMOCJIEIOBATEILHOCTD, IMOCJIEIOBATENLHOCTD, Pa3nen 7
apudmernueckass M TeoMeTpudYeckas | apudpMeTudyeckass U TeoMeTpudecKas

MIPOTPECCUU; MIPOTPECCUU;

- OMepUpoOBaTh MOHSITHSIMH: | - OTIEPUPYET MOHATUSAMU: OECKOHEYHO

OECKOHEYHO yObIBaroIias | yobIBarormas reoMeTpuyecKas

reoMeTpUYEecKasi MPOTPecCcHs, CymMMa | Iporpeccus, CyMMa  OECKOHEYHO

OECKOHEYHO yObIBaroIIeil | yObIBAOIIEH TEOMETPHUIECKOM

reOMETPUUYECKOU IIPOIPECCUH; | IPOIPECCUH; 3aJ1aeT

3a/1aBaTh MIOCJIEIOBATEIBbHOCTH | IOCIIEIOBATENBHOCTH  Pa3IUYHBIMU

Pa3IUYHBIMU cTIOcO0aMu; criocobamu;

- UCII0JIb30BaTh CBONCTBA | - UCITOJIb3YET CBOMCTBA
IIOCJIEIOBATEILHOCTEN U IIPOTPECCUM | ITOCIIEIOBATEIBHOCTE U IPOrPECCHU

JUIL  PEIIeHMs  pealbHBbIX  3a4ad | JUIl  PEIIeHUs  peaJbHbIX  3a/1ad

MPUKJIIATHOTO XapaKTepa; IIPUKJIAHOTO XapaKTepa;

OK 06

- OMepUpoOBaTh MOHSATUSMHU: [IpakTrueckue
HeTpepbIBHAS (PYHKIUS, TPOU3BOIHAS | - OonepupyeT NoHATUSAMH: | 3aHATHS Ne 32-39
byHKIIH, UCIIONIb30BATh | HEMpPEphIBHAST (DYHKITUS, POU3BOIHAS | TeCTUpOBaHUE
reoMeTpuueckuii 1 ¢Gu3udeckuil | GpyHKImMy, ucnoab3yeT | Paznen 7

CMBICII TIPOM3BOJHOM Ui pELICHUS | TEOMETPHUUECKUH M (DU3HUYECKHHA

3ajay;

- HaXOaUThb IMPOU3BOAHBIC
AJIEMEHTAPHBIX (YHKINH, BBIYUCISATH
MMPOU3BOAHBIC CYMMBI, IPOU3BCACHU,
YacCTHOTO (YHKIIHH;

- HCIIOJIB30BaTh IMPOU3BOAHYIO JJIA

UCCIICTOBAHMSI byHKINN Ha
MOHOTOHHOCTbH n OKCTPEMYMBI,
PUMEHSTh pe3yabTaTHI
WCCIICJIOBAHHUS K MTOCTPOCHHIO
rpaduKoB;

- HUCIOJb30BaTh IPOU3BOAHYIO JUIA
HAaXO0XKJICHUs HAWIy4llIero peuieHus B
NPUKIIAJHBIX, B TOM qucie
COLMAJIbHO-9KOHOMHYECKHUX, 3aayax;
OK 01, OK 04, OK 07, IIK 3.2

CMBICT TPOM3BOJHOM MJISI PEIICHUs
3ajay;

- HaXOJUT HPOU3BOIHBIC
AJIEMEHTAPHBIX (DYHKIUH, BBIYUCIATH
IPOM3BOAHBIE CYMMBI, IPOU3BEACHMUS,
4acTHOTO (DYHKIIMA;

- HCIONB3YyeT MPOU3BOJHYIO JUIS
HUCCIIEIOBAHUS byHKIIUU Ha
MOHOTOHHOCTD u IKCTPEMYMBI,
MPUMEHSIET PE3YIBTATHI
HCCIIEIOBAHUS K MOCTPOCHHUIO
rpaduKoB;

- HCIONB3YyeT TMPOU3BOJHYIO IS

HaXOXJACHUA HAWTYyYHICro pCUICHUSA B
IMPUKIIAAHBIX, B TOM YHUCJIIC
COMaJIbHO-OKOHOMHYCCKHUX, 3aga4dax;
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- OIIEPUPOBATH TIOHSTUSIMHU:
nepBooOpazHas " UHTETpal,
IOHUMATh TeOMETPHUUCCKUI u
¢u3nUecKuil CMBICI HHTETpaa;

- HaxOJIUTh nepBooOpa3HbIe
AIIEMEHTAPHBIX (PYHKIUH, BBIYUCIATDH
uHTerpan mo ¢opmyine HproToHa-
Jletibuuma;

- pemiaTh NPUKIAJHbIEC 3a/1a41, B TOM
YHCIIe COIMAIbHO-DKOHOMUYECKOTO U
(GU3NIECKOro XapakTepa, CpPeACTBaMU
MaTeMaTHYeCKOTo aHaJIN3a

OK 01, OK 07

- orepupyer TIOHSATHUSIMHU:
nepBooOpasHas u UHTETpall,
MOHUMAET reOMETPUYCCKUI "
(bu3nUYecKuii CMBICII HHTETPaa;

- HaxOJIUT nepBooOpasHbIe
AJIEMEHTAPHBIX (DYHKIUH, BBIYHACISIET
uHTerpann mo ¢opmyine HproToHa-
JleliOnuna;

- peliaeT MpUKJIAIHBIC 33]a9d, B TOM
YHCcie COLUATbHO-9KOHOMUYECKOTO U
(bU3NIEeCKOTO XapakTepa, CpeaCcTBaMu
MaTeMaTHYeCKOT0 aHaAJIN3a;

[IpakTnueckue
3auaTus Ne 40-42
TectupoBanue
Paznen 8

5) MHokecTBa U JIOTHKA:

- OTIepUPOBATH MOHSATUSIMH:
MHOKECTBO, onepanuu HaJ
MHOECTBAMU; HCITOJIh30BaTh
TEOPETHUKO-MHOKECTBEHHBIM anmapar
JUISL OTTUCAHUS peabHBIX MPOIECCOB U
SIBJICHUHM, IIpM PELICHUM 3a1ad U3
JIPYTUX YYEOHBIX TIPEIMETOB;

- OIEpHUPOBATH MOHATUSMU:
ompeneseHue, TeopeMa, CJEACTBHE,
JTIOKa3aTelIbCTBO.

OK 01, TIK 4.1

- orepupyeT MOHATHSIMHU:
MHOECTBO, onepaluu HaJ
MHO>KECTBaMU; UCIIONIB3YET
TEOPETHUKO-MHOKECTBEHHBIN armapar
JUISL ONTUCAHUS PEeaJbHBIX MPOIECCOB U
SIBJICHUHM, TpH pEIIeHUU 3aJad U3
JOPYTUX y4eOHBIX MPEIMETOB;

- ONEepUpPYET MOHSATUSAMH:
orpejiefieHue, Teopema, CIeJICTBUE,
JI0Ka3aTeNnbCTBO.

IIpakTrueckue
3aHATHAA Ne 43-47
TectupoBanue
Pa3nen 9

I'eomerpus

- ONEpHUpOBATh MOHATHAMMU:
npsimMasi, JI0CKOCTb;

- TIPUMEHATb aKCHOMBI CTEPEOMETPHUH
U CIEACTBUS U3 HUX IPU PEUICHUH
TEOMETPUUYECKUX 3a7ad;

- OIIepUpOBaTh HOHSTHSIMU:
[apaJuIeIbHOCTD U
NEPIEHIUKYIAPHOCTh  HPSIMBIX U
IUIOCKOCTEH;

- KJIacCUpUIMPOBATH  B3aMMHOE
PacronI0keHUE NPAMBIX U INIOCKOCTEN
B IIPOCTPAHCTBE;

- OIIEpUPOBATH
JBYI'PaHHBIN YroiL, rpaHu
JIBYTPaHHOTO yria, pebpo
JBYI'PAHHOIO YIUIA, JIMHEWHBIA YroJl
JBYTPaHHOTO yIja, I'palyCHas Mepa
JBYTPaHHOI'O yIJIa;

OK 01, OK 05

TOYKa,

IIOHATUSAMMU:

- ONepupyerT TMOHATUSIMHU:
npsiMasi, IJI0CKOCTb;

- TIPUMEHSET aKCUOMBI CTEPEOMETPUN
U CJIEICTBHS W3 HUX NPU PEIICHUH
reOMEeTPUYECKUX 3a7au;

- onepupyeT MOHATUSIMHU:
napayieNbHOCTb u
NEPIEHAUKYIIPHOCTh ~ HPAMBIX U
IUIOCKOCTE;

- KJIaccupuIupyer B3alMHOE
pacmojoKeHue NPAMbIX U MI0CKOCTEH
B IIPOCTPAHCTBE;

- OIepUpyeT NOHITUSIMU: TBYTpPaHHBIN
yroil, TpaHu ABYTPAHHOTO yriia, pedpo
JIBYTPAHHOTO yrja, JUHEWUHBIA yroi
IBYTPAaHHOTO yIJIa, TpajycHas Mepa
JIBYTPAHHOI'O yIJa;

TOYKa,

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

- OIIEpUpPOBAThH
MHOT'OI'pPaHHUK,

MOHSATUSMHU:
BBIITYKJIBIA u
HEBBITTYKJIBIN MHOTOI'PaHHUK,
3JIEMEHTHI MHOTOTpaHHHKa,
MPaBUIIbHBII MHOTOTPAaHHUK;

- orepupyer
MHOTOTPaHHUK,

MOHATHUSMH:
BBIITYKJIBINA u
HEBBITYKJIBIN MHOT'OTPaHHUK,
AJIEMEHTBI MHOTOTpaHHUKA,
MPaBUJIbHBII MHOTOTPAaHHUK;

IIpakTueckue
3aHATHA Ne 48-65
TectupoBanue
Pa3nen 10-12
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- pacmo3HaBaTh OCHOBHBIC  BHJIBI
MHOTOTPaHHHUKOB (MMUpaMUIa, PU3Ma,
NPSMOYTOJIBHBIA ~ TIapaJiIeIeTTHIIe]I,
Ky0);
- KJ1IacCU(PUITUPOBATH
MHOTOTPaHHHKH, BBIOUPAst OCHOBAHUS
U1l Kiaaccuukanuu  (BBIMYKJIbIE |
HEBBITYKITbIC MHOTOTPaHHUKH,
NpaBUJIbHBIC MHOTOTPaHHHKH,
OpsiMble W HAKIOHHBIC  TPU3MBEI,
napauieIeuneIbl);

OK 01, OK 03, TIK.1.3

- pacmo3HaeT  OCHOBHBIC  BHIBI
MHOTOTPaHHUKOB (MUpaMUIa, IpU3Ma,
NPSIMOYTOJIBHBIN  TIapalIeleTHIIe],
Ky0);

- Kjaccu(UIUpPyeT MHOTOTPaHHHKH,
BEIOMpas OCHOBaHUs TUTSE
KJIacCCU(PUKAITIHI (BBITYKJTBIE u
HEBBIMYKITbIC MHOTOTpaHHUKH,
MIPaBUIIbHBIE MHOTOTDaHHHKH,
npsiMble U HAKJIOHHBIC TPU3MBEI,
napajuieIeTUIe Ib);

- 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

- OmepupyeT MOHATUIMU:
MJIOCKOCTD,
MHOTOTPaHHHUKOB;

- OOBSICHSICT MPUHIUIBI MOCTPOCHUS
CEUEHUH, HCMOJIb3Ys] METOJ CJE/IO0B;
CTPOUT CEUYCHHS MHOTOTPaHHUKOB
METOJIOM CIJIEJIOB, BBITOJHSET
(BBIHOCHBIE) TUIOCKHE YEpPTEXKHU U3
PHUCYHKOB ITPOCTHIX 0OBEMHBIX PUTYD:
BUJI CBEPXY, COOKY, CHH3Y;

CeKyIas
CeueHue

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

- pemarth 3ajadyd Ha HAXOXKICHHE
reOMETPHUYECKUX BEJINYMH o
oOpasmam 17001 aJIrOpUTMaM,
IPUMEHSS U3BECTHBIC aHATUTHYECKHUE
METO/bl MPU PEILIEHUH CTaHAAapPTHBIX
MaTeMaTHYeCKUX 3aj1a4 Ha
BBIUNCJICHUE yIJIOB MEXY
CKPELIMBAOIUMUCS IPSAMBIMH,
MEXAYy MpsAMOM M  IUIOCKOCTBIO,
MEXIYy IUIOCKOCTSIMHM, JBYI'PaHHBIX
YIJIOB;

OK 02, OK 05, TIK 4.1

- pemaeT 3aJaud Ha HaXOXACHUE
TE€OMETPUYECKUX BEIIMYUH 1o
obpasuam 17001 aJIrOpUTMaM,
IIPUMEHSISI U3BECTHBIE AHAIMTUYECKHE
METOJIbl MPH PEIIEHUN CTAaHJAPTHBIX
MaTEeMaTHYECKUX 3a1a4 Ha
BBIUHCJIEHHE yIJIOB MEXIY
CKPEIINBAIOIIUMUCS IPSIMBIMU,
MEXIy MNpsAMOM U  IUIOCKOCTHIO,
MEXNY IUIOCKOCTSMHM, JBYTPAHHBIX
YTJIOB;

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

- BBIUUCIIATH OOBEMBI M IUIOMIAJH
HIOBEPXHOCTEHN MHOTI'OI'PaHHHUKOB
(mpu3ma, nupamuaa) ¢ NPpUMEHEHUEM

- BBIUUCIAET OOBEMBI M IUIOLIAIU
MOBEPXHOCTEN MHOT'OI'PaHHHUKOB
(mpu3ma, nupaMua) ¢ NPpUMEHEHHEM

IIpakTueckue
3aHATHAA Ne 48-65
TectupoBanue

dbopMys, BBIYUCIATH COOTHOIICHUS | GOPMYJ, BBIYHCISTE CcooTHomeHus | Pazmen 10-12
MCXKAY I[IomaaiaMu HOBerHOCTeﬁ, MCXKAYy IIomaaiaMu HOBerHOCTeﬁ,

o0BpeMamMu MOIOOHBIX | 00OBeMaMU MOIOOHBIX

MHOT'OTPaHHUKOB; MHOT'OT'PaHHUKOB;

OK 01, OK 02, TIK 3.2

- OIIEpUPOBATH MNOHATUSAMMU: | - ONEPUPYET MOHATUAMU: cuMMeTpus | [IpakTtuyeckue
CHUMMETPHUSl B NPOCTPAHCTBE, LIEHTP, | B MNPOCTPAHCTBE, UEHTP, OCh u | 3aHATUS Ne 48-65
OChb U INIOCKOCTH CUMMETPUHU, HCHTP, | INIOCKOCTH CUMMCTPUHU, LCHTP, OCh U TGCTI/IPOBaHI/Ie

0Cb U MIJIOCKOCTh CUMMETPHUH (PUTYPHI;
- W3BJIEKaTh, IpeoOpa3oBBIBaTh M
UHTEPIPETUPOBATh HH(GOPMALIUIO O
IPOCTPAHCTBEHHBIX T'€OMETPUYECKUX

IJI0CKOCTh CUMMETPUH (QUTYPBI;

- W3BIIEKaeT, IMpeoOpa3oBBIBACT U
UHTEpIpETUpYyeT HUHGOpMALUI0 O
IIPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX

Pa3nen 10-12
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dburypax, MPEACTABICHHYIO
yepTrexax U pUCyHKax;

- IPUMEHATh T'€OMETPHUECKUE (DAKTHI
JUIsL  pElIeHHUs CTEPEOMETPUUECKUX
3aja4, MPEANoNaraloliuX HECKOIbKO
IIaroB  pEIICHUs, €CIU  YCJIOBHUSA
IPUMEHEHHUS 3aJJaHbl B ABHOM (opme;
- [IPUMEHATD MIPOCTEUILINE
IIPOrPaMMHBIE cpeacTsa u
AJIEKTPOHHOKOMMYHHUKAIIMOHHBIE
CHUCTEMBI pu pelIeHnn
CTEPEOMETPUYECKUX 3a/1a4;

- IIPUBOJUTH IIPUMEPBI
MaTEMaTHUYECKUX 3aKOHOMEPHOCTEN B
IPUpPONE W JKU3HHM, pPAaclO3HABAThH
IPOSIBIEHUE 3aKOHOB T'€OMETPUM B
HCKYCCTBE;

- IIPUMEHSTH IOJIyY€HHbIE 3HAHUS Ha
IPAKTUKE: aHAJIM3UPOBAaTh pEaJIbHbIE
CUTyallud W IPUMEHITh H3YyYCHHBIC
MOHSITHSI B IPOLIECCE TIONUCKA PEIICHUS
MaTeMaTH4ecKu C(HOpMYIMPOBAHHOM
npoOIeMbl, MOJEIUPOBATh pPealbHbIE
CUTyallul Ha S3bIKE TIE€OMETpUH,
UCCJIE0BATh [TOCTPOCHHBIE MOJEIH C
WCIIOJIb30BAHUEM  T'€OMETPUYECKUX
NOHATUM W TEopeM,  ammapara
anreOpbl,  pemarb  MpPaKTHYECKHUe
3a/la4M, CBA3aHHBIE C HAaXO0XKJIECHUEM
TEOMETPUUYECKUX BEJINYUH;

OK 01, OK 02, OK 03, OK 05, TIK 4.1

Ha

¢durypax, MPEACTABICHHYIO
4epTeKax U pUCYHKaX;

- IPUMEHSIET TeoMeTpudeckue (paxkThl
JUIS  PELIEHUs CTEPEeOMETPUUYECKUX
3a/a4, MPEANnoiaralouMxX HECKOJIbKO
I1aroB  pElIeHUs, €CIU  YCJIOBHUSA
MIPUMEHEHHUsI 3a/1aHbl B IBHOU (opMe;
- [IPUMEHSET IIPOCTEUILINE
MpPOrpaMMHBbIE cpeacTna u
ANIEKTPOHHOKOMMYHHMKAI[MOHHbIE

Ha

CUCTEMBbI npu pelieHnn
CTEPEOMETPUUYECKUX 3a]1a4;
- MIPUBOJIUT PUMEpHI

MaTEMaTHYECKUX 3aKOHOMEPHOCTEH B
NpUpO€ M JKU3HM, pACIO3HAeT
MIPOSIBJIEHUE 3aKOHOB T'E€OMETPUM B
UCKYCCTBE;

- IPUMEHSET MOJyYCHHbIC 3HAHUS Ha
[IPaKTUKE: AHAJIU3UPYET peEalIbHbIE
CUTyallud W MPHUMEHATb H3y4eHHbIE
MIOHATHSI B IIPOLIECCE MONCKA PEIICHHUS
MaTeMaTH4eCcKu CcHOpMYITHUPOBAHHOM
npoOJeMbl, MOJEIHPYET peallbHbIe
CUTyallud Ha s3bIKE T'€OMETpPHUH,
UCCIIEYET IOCTPOCHHBIE MOJENH C
UCIIOJIb30BAHUEM  T€OMETPUUYECKUX
MOHATUA W TEopeM,  ammapara
anreOppl,  pemaeT  MPaKTUYECKUE
3a/la4uM, CBSI3aHHBIE C HAXOXKICHHEM
reOMETPUYECKUX BEIUYHUH;

- 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 TTOHSITHSIMH:
MHOTOTPaHHUK, BIHCAHHBIA B cdepy
W OIMHUCaHHBIA OKOJIO cdepsrl, chepa,
BIIMCAaHHAsl B MHOTOTPAHHUK WJIH TEJO
BpallleHHUS;

- BBIYHCISET COOTHOLICHHS MEXIY
IJIOLIA/ISIMH MOBEepXHOCTEN u
00beMaMH IMOJOOHBIX TEIL,

- u300pakaeT u3ydaempie PUTYPHI OT
PYKH W C TPUMEHEHHEM THPOCTHIX
YepTEKHBIX HHCTPYMEHTOB;

- BBIMOJIHSET (BBIHOCHBIE) TIUIOCKHE
YepTeXH W3 PUCYHKOB TPOCTHIX
00BEMHBIX (UTYpP: BH] CBEPXY, COOKY,
CHU3y,  CTPOMT  CE€YEeHHUS  Tel
BpAILCHHUS;

- U3BJICKAeT, HWHTEPIPETUPYET U
npeoOpa3oBbIBaeT HMHPOPMALUIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX
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durypax, Mpe/ICTaBICHHYIO Ha
yepTrexax U pUCyHKax;

OK 01, 0K 03, 11K 3.2

¢durypax, MPEACTABICHHYIO
4epTekax U PUCYHKaX;

Ha

- OIIEpPUPOBATH
IVUTMHAPUYECKas MIOBEPXHOCTH,
oOpa3yrorue ATHHAPUIECKON
MOBEPXHOCTH, IMIIMH/P, KOHUYECKas
MOBEPXHOCTb, oOpa3yromue
KOHMYECKOW IMOBEPXHOCTH, KOHYC,
chepuueckas MMOBEPXHOCTH;
pacrio3HaBatb Tena BpaICHHS
(umnuHOp, KOHYC, cdepa U 1map);
OOBSCHATH CIOCOOBI TIOMYYCHHS Tl
BpAILLCHUS; KJIaccu(uIpoBaTh
B3aMMHOE PacIoJIOKeHHEe cdepsl U
TUTIOCKOCTH; ONIEPUPOBATH MOHITHSIMH:
1apoBOit CErMEHT, OCHOBaHHE
CerMEHTa, BBICOTA CETMEHTA, IIapOBOM
CJIO, OCHOBAaHHE IIAPOBOTO CIIOS,
BBICOTA IIApPOBOIO CJIOS, ILIAPOBOM
CEeKTOD;

- BBIYUCIIATH OG’beMBI n mJomangu
MTOBEPXHOCTEN Tel BpAILICHUS,
TCOMECTPHUICCKUX TCII C MPUMCHCHUEM
dopmyu;

OK 01, OK 03

HOHATUAMMU:

- orepupyer MTOHSTHSIMH:
HWIHHIPUYECcKas MTOBEPXHOCTb,
oOpa3yromue [UTHHIPAYECKON
MOBEPXHOCTH, LWIMHIAP, KOHUYECKas
MMOBEPXHOCTb, oOpa3yromue
KOHUYECKOW TOBEPXHOCTHU, KOHYC,
cepuueckas mOBEepXHOCTS;
pacro3Haer Tena BpallleHus
(umnuHOp, KOHYC, cdepa W IIap);
OOBSACHSTH CIOCOOBI TMOTYYEHUS TeI
BpAIlICHUS; KJIaCCU(UITUPOBATH
B3alMHOE pacrojoxkeHue cdepsl u
TJIOCKOCTH; ONEPUPOBATH OHSITHUSIMH:
apoBOM CErMEHT, OCHOBaHHE
CEerMEeHTa, BBICOTA CerMeHTa,
IapOBOM CJI0M, OCHOBAHHME IIApPOBOTO
CIIOS,  BBICOTa  ILIAPOBOTO  CJIOA,
IapOBOM CEKTOP;

- BBIYHCISET OOBEMBI W IUJIOMIAIH
MOBEPXHOCTEM Tel BpAILICHUS,
TE€OMETPUUYECKUX TeNl ¢ MPUMEHEHHEM

bopmyir;
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- OIEepHUpoBaTh TMOHATHEM BEKTOP B
IIPOCTPAHCTBE;

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

- OIIepUpPOBATH MOHSTHSIMHU:
JIEKapTOBBI KOOPJIMHATHI B
IPOCTPAHCTBE,  BEKTOP,  MOAYJb
BEKTODA, PaBEHCTBO BEKTOPOB,
KOOpJMHATBHl BEKTOpa, YIrod MEXIy
BEKTOpPaMH, CKAJIIPHOE MPOU3BEACHUE
BEKTOPOB, KOJUTMHEapHbIE u
KOMILJIAHAPHBIE BEKTOPHI;

- HaxoIUTh CYMMY BEKTOPOB H
MpPOU3BEJICHUE BEKTOpa Ha YHCIIO,
yroJl MeXAy BEKTOpaMH, CKaJsipHOe
MIPOU3BEJICHUE, PACKIIAIbIBATH BEKTOP
M0 IBYM HEKOJUIMHEAPHBIM BEKTOPAM;
- 3aJlaBaTh IUIOCKOCTh YPaBHEHUEM B
JNEKapTOBOM  cucTeMe  KOOpJWHAT;
NPUMEHSTh TEOMETPUUYECKUE (DaKThI

- omepupyeT IMOHSATHEM BEKTOp B
IIPOCTPAHCTBE;

- BBINIOJIHAET JCUCTBUSI CIIOKEHUS
BEKTOPOB, BBIUUTAHUS BEKTOPOB U
YMHOXKEHUS BEKTOpa Ha  YHUCIIO,
OOBSICHACT, KAKUMH CBOICTBaMHU OHU
o0nanalT;  TPUMEHSET  MPaBUIIO
napajuleNenunena;

- ONEpUpYeT MOHATHUIMHU: JIE€KAPTOBBI
KOOpJMHATBI B IPOCTPAHCTBE, BEKTOD,
MOJ1YJb BEKTODa, pPaBEHCTBO
BEKTOPOB, KOOPAMHATHI BEKTOPA, YTOJ
MEXIy BEKTOPAMHU, CKaJIsipHOE
IIPOU3BEACHUE BEKTOPOB,
KOJUIMHEapHble M  KOMILJIaHapHbIE
BEKTOPBI;

- HAaXOJUT CYMMY BEKTOPOB H
IIPOM3BEJCHNE BEKTOpa Ha 4YHCIIO,
YroJl MeXAy BEKTOpaMH, CKaJSIpHOE
IIPOU3BE/ICHNE, PACKIIAIbIBAET BEKTOP
0 JIBYM HEKOJUIMHEAPHBIM BEKTOPaM;
- 3aJaeT IUIOCKOCTb YPAaBHEHHEM B
JIEKapTOBOIl  CUCTEME  KOOpJMHAT;
OPUMEHSIET TeOMeTpHUYecKhe (haKThl
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JUIsL  pEelIeHUsS 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 r€OMETPUIECKUX
BEJIMYUH o oOpa3uam WIH
ITOpUTMaM, NPUMEHSS W3BECTHBIC

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

JUIS  pEIIeHUs] CTEPEeOMETPUUYECKUX
3a/1a4, MPEANnoaraloiuX HECKOJBKO
[IaroB  pelIeHHs, €clid  YCJIOBHUSA
MIPUMEHEHHUS 3a/1aHbI B IBHOU (hopMe;
- pemaer MPOCTEUIIINE
r€OMETPUYECKHE 3a7a4u Ha
MpUMEHEHHE BEKTOPHO-

KOOPAUHATHOI'O MCTOAA,
- p€macTt 3aJda4d Ha O0Ka3aTeJIbCTBO

MaTeMaTHYeCKUX  OTHOIIGHUH |
HaXO0X/ICHHUE reOMEeTPHUYECKIX
BEJIMYMH 1o obpasuam WIH

alroputMaM, IMNPUMCEHASA HN3BCCTHBIC
MCTOJBI IMPU PCIICHHUU CTAHAAPTHBIX
MaATEeMAaTHYCCKUX 3aJa4.

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, HAXOJIUTh U CPaBHHUBATH
BEPOSATHOCTH COOBITHI B W3YYECHHBIX
CIIy4aiHBIX SKCIIEpUMEHTAX;

- HaxomuTh W  (HOpMyIHpPOBATH
COOBITHS: nepeceyeHne u
o0beIMHEHHE  JaHHBIX  COOBITHH,
coObITHE, MIPOTHBOTIOJIOKHOE
JAHHOMY COOBITHIO, TIOJIb30BATHCS
auarpaMmamMu  Diniepa U GopMmyIion
CIOXKEHUS BEPOSITHOCTEN npu

pELIeHUH 3a/1a4;
- ONCpUpOBaTh MOHATUAMU: YCIIOBHAA
BEPOSATHOCTH, HE3aBUCUMBIE COOBITHS,
HaxXoJuThb BCPOATHOCTH C IMOMOMIBIO
IpaBuja YMHOXEHHS, C IOMOILIBIO
JlepeBa CIIy4aiHOT'O OIbITA;

- MIPUMEHSATH KOMOHMHATOpHOE
HNPaBUIO YMHOMKEHHMSA IPHU PELICHUH
3a/1ay;

- OIEpHUPOBATH MOHATUAMU:
UCIIBITaHUE, HE3aBUCUMBIE
HCIIbITAHUA, CCPUS HCHBITaHHﬁ, ycnex
U HeyJaya, HAXOIAUThb BEPOSTHOCTH
COOBITUII B CEpUH  HE3aBUCHUMBIX
UCIIBITAHUN J10 TEPBOr0O  YCIEexa,
HAXOJUTh BEPOSITHOCTH COOBITUH B

- OIEepUPYET MOHATUAMU: CIIy4aHBINA
AKCTIIEPUMEHT (OMBIT) W CIIy4aiHOe
COOBITHE, DIIEMEHTApHOE COOBITHE
(37IeMEHTapHBIN MCXOJ) CIy4alHOTO
OIbITa, HAaXOJWUTb BEPOSITHOCTH B
OTIBITaxX C PaBHOBO3MOXHBIMU
CIly4ailHBIMHU COOBITUAMU, HAXOJUTH U
CpPaBHMBATh BEPOSTHOCTU COOBITHI B
M3YYEHHBIX CITy9aifHbIX
AKCIIEPUMEHTAX;

- HaXoAUT U (GOPMYNUPYET COOBITHS:
nepeceyeHne U o0bEAMHEHNE JTaHHBIX
COOBITHIA, coObITHE,
MIPOTUBOMOJIOKHOE JTaHHOMY
COOBITHIO, [I0JIb30BAaTHCS
auarpaMMamMu Ounepa ¥ GopMysion
CIIOKEHUSA BEPOSITHOCTEN pu
pEIIeHNH 3a]1aY;

- OIepupyeT NOHATUSAMH: YCIOBHas
BEPOATHOCTH, HE3aBUCUMbBIE COOBITHS,
HaXOJUT BEPOSTHOCTH C IOMOIBIO
MpaBWjia YMHOXEHHUS, C TOMOIIBIO
JiepeBa CIIy4ailHOT'O OIIbITA;

- MIPUMEHSET KOMOWHATOPHOE
MPAaBUJIO YMHOXKEHHS TPH PEIICHUH
3azady;

- OIIepUpOBaTh MOHATHUSIMHU:
UCIBITaHUE, HE3aBHCHMBbIE
UCTIBITAHUSA, CEpPUs UCIIBITAHUH, ycrex

U HEyJada, HAXOAWUT BEPOATHOCTH
COOBITHI B CepUM  HE3aBHUCHMBIX
UCIBITAHUNA 10 IEpBOro  ycrexa,

HAaXOJTUT BEPOSITHOCTH COOBITHI B
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cepuu ucnbsiTaHui bepHynnu;
OK 01, OK 04, IIK 4.1

cepuu ucnbITaHui beprymnm;

- OIIEpUPOBATH HNOHSATHSIMM:
Clly4aiiHas BEIMYMHA, pacIpe/ieicHue
BEPOSATHOCTE, JarpaMmma
pacrpencieHus;

- CpaBHUBATh BEPOSTHOCTH 3HAYCHUU
ClIy4anHON BEJIMYUHBI o
paclpenesieHu0 WIA C IOMOIIBIO
auarpamum;

- OIIEpUPOBAThH
MaTEMaTHYECKOT O
IIPUBOJIUTH

MTOHSTHEM
0XKUJTaHUS,
TIPUMEPBHI, KakK
MPUMEHSETCA MaTeMaTU4YECKOe
OXUJAaHUE  CIIy4YahHOW  BEJTWYUHBI
HAXOJHUTh MaTEMAaTHUYCCKOC OKHIAHHC
M0 JIAaHHOMY pacIpelesieHUI0; UMETh
NPEJICTABICHHE O 3aKOHE OOJBIINX
yucen, WMETh TMPEeACTaBICHHE O
HOPMAaJIbHOM pacipe/ieJICHUN.

- ONEepUpOBaATh TMOHATHAMH: CpeIaHee
apudmernueckoe, MeIUaHa,
HauOoJbIIIee, HAUMEHbIIIEE 3HAUECHHUE,
pa3max MaccuBa YUCIOBBIX JIAHHBIX;

- 4YUTaTh W CTPOUTH TaOJUIBI M
JIMarpaMmbl;

OK 01,0K 05,IIK 1 .3

- OmepupyeT MOHATUSMU: CilydaiiHas

BEJIMYMHA, pacrnpeneneHue
BEPOATHOCTEM, JyarpaMmma
pacrnpeeneHus;

- CPaBHMBAET BEPOATHOCTU 3HAYECHUU
CIIy4anHOM1 BEJIMYHMHBI o
pacupeneNeHui0 WM C  IOMOIIBIO
JUarpaMm;

- ONnepupyeT MOHSATUEM
MaTeMaTU4eCcKoro 0>KHJIaHUS,
MIPUBOAUTH MIPUMEDPBI, KaK
MIPUMEHSETCS MaTeMaTU4YecKoe
OXHJaHUE  CIIy4YalHOW  BEJIMYMHBI

HAXO/UTh MaTEMaTHUECKOE OXKHJIaHHE
10 JTAHHOMY pAacIpeeNIeHHIO; UMETh
NPEJCTaBICHUE O 3aKOHE OOJbIINX
quceN; HMMEeTh IPEJCTaBICHHE O
HOPMAaJIbHOM PacCIpeesICHUH.

- ONepHpyeT TMOHATUSIMH: CpeIaHee
apu(pMeTHYECKOE, MeMaHa,
HanOoJplIee, HAaNMEHbIIee 3HaYeHHE,
pa3Max MaccHBa YHCIOBBIX JIaHHBIX;

- YUTaeT W CTPOUT TaONUIBI U
JarpaMMBbl;
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