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PaGouast mporpamMma paspaboTaHa B COOTBETCTBHH C TPEOOBAHUSIMH:

- ®enepaabHOr0 TOCYAAPCTBEHHOTO 00pa30BaTEIbHOTO CTAaHAAPTa CPEaHEro 001ero o0pa3oBaHus,
YTBEP)KJIEHHOTO nmpukazoM MunoopHayku Poccun ot 17 mas 2012 Ne 413 (3apeructpupoBaHHOTO
MunucrepctBoM toctuiinu Poccuiickoit @enepanuu 7 urons 2012, peructpaimonnsiii Ne 24480);

- denepalbHOTO TOCYIAPCTBEHHOIO 00pa30BaTEIBHOTO CTaHAapTa 1o crenuaibHoctn 23.02.07
TexHuueckoe OOCTY)KMBaHHE W PEMOHT JBHWraTelield, CHUCTEM U arperatoB aBTOMOOWIICH,
yrBepkaeHHoro Ilpukazom MunoOpuaykun Poccun ot 9 gexabps 2016 r. Ne 1568
(3aperucTpupoBaHHOTO MuHHCTEPCTBOM focTuIMK Poccuiickoit @eneparuu 26 nexabpst 2016 r.,
perucrparnroHHbiii Ne 44946)

C Y4ETOM:

- OenepanbHON 00pa30BaTENBHON MPOTPAMMBI CPEIHETO OO0IIero 00pa3oBaHUs, YTBEPKICHHOM
[Ipukazom MunucrepctBa mnpocsemieHuss PO or 23.11.2022 Ne 1014 (3aperucTpupoBaHHOTO
MunuctepctBoM rocturmu Poccuiickoit @enepanuun 22 nexabps 2022, peructpaliioHHBIA Ne
71763);

- npuMepHOM pabouel mnporpamMmbl 0OLIE00pa30BaTENbHOM AMCHUIUIMHBI «MaremaTuka» A
npodeccuoHanbHBIX 00pa30BaTEeNbHBIX OpraHHU3allfii, yTBEp>KIACHHONW Ha 3acemanuu Coera MO
OIICHKE COJIEp)KaHUs M KadecTBa MPUMEPHBIX pabo4ux MporpamMMm oOO0IIe00pa3oBaTEIbHOIO H
COLIMATIbHO-TYMaHUTAPHOTO IIUKJIOB CpeliHero mpodeccuoHaIbHOro 0opazoBanusi, mpotokon Ne 14
ot 30.11.2022.

Pabouas nporpaMmMa paccMoTpeHa

Ha 3acenanuy 1K obmeobpa3oBarenbHbIX JUCIUIUIHH
ITporoxomn Ne 8

ot «22» mapta 2024 r.

Ip cena’renbgl_[K
‘Zfﬁi/ﬂp/ K.H. Parosuna

YTBEPXJIAIO
3am gupexropa no YMP

O.M. Baxenoga
« 23 2024 r.
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1. OBIIASI XAPAKTEPUCTUKA PABOYEN ITPOT'PAMMBI
OBIIEOBPA30OBATEJBbHON JUCIHUATIJIAHBI

OY1.01.03 MATEMATHUKA

Jucrummmaa OY/[.01.03 Marematuka BXoauT B oOmieoOpa3oBarenbHblii 1ukia [TTICC3
(ITTTKPC) xak oOs3aTenbHAs TUCIUIUIAHA.

O6meo6pazoBatenpHas auciumuimHa OYJ[.01.03 Marematuka sBiISeTCS 00s3aTeIbHON
4acThio 00I111e00pa3oBaTeNbHOrO IUKIAa oOpa3oBarenabHON mporpamMMbl CIIO B COOTBETCTBUM C
@I'0OC no cnenmansHocTH 23.02.07 Texnudyeckoe 0OCTy>)KUBAaHHE W PEMOHT JBUTATEINICH, CUCTEM U
arperaToB aBTOMOOMIICH.

1.2. Heap u niianupyemble pe3yabTaThl 0CBOEHUS JUCHHUILINHBI:

1.2.1. Ilean 00meodpa3oBaTeJIbHOM THCITUTLTHHBI

Conepsxanne nporpammbl oOmieoOpaszoBarenbHoi auctuuinasl OY/[.01.03 MaremaTtuka
HAIPABIICHO HA JOCTMIKCHHE PE3yJbTAaTOB €€ M3YYCHHS B COOTBETCTBUH ¢ TpeboBanusmMu OI'OC
COO c yueroM COBpPEMEHHBIX MHPOBBIX TpeOOBaHUI, MPEIBABIIEMBIX K MaTeMaTUYECKOMY
0o0pa3oBaHUIO, M TPATUIUI POCCUHUCKOrOo O00pa3oBaHHUA. U C Yy4eToM MpodhecCHOHANBHOM
HanpaiaeHHocT OI'OC CIIO.

[IpuopureTHpIMU 1IETIMU 00YUCHHUSI MaTEMATHKE HAa 6a30BOM YPOBHE SIBIISIIOTCSL:

— ¢opMupoBaHHE LEHTPAJbHBIX MATEMATHMYECKUX MOHATUNA  (YHCIIO, BEIUYHHA,
reoMerpuueckas  ¢urypa, TepeMeHHas,  BEpOSITHOCTh,  (PyHKUHA), 0OeClIeynBAIOLINX
MIPEEMCTBEHHOCTh U NEPCIEKTUBHOCTh MATEMATUUYECKOTO0 00pa30BaHus 00yUYaIOIINXCS;

— TOoJBeAeHHE 00yJaroUMXCcs Ha JOCTYITHOM I HUX YPOBHE K OCO3HAHUIO B3aUMOCBSI3H
MaTeMaTUKH M OKPYXKAIOIIET0 MHpa, MOHMMAaHME MAaTEMaTUKH KaK 4YacTh OOIed KyJIbTYphI
YeJI0BEUECTBA;

— pa3BUTHE MHTEJUIEKTYalbHBIX UM  TBOPYECKHUX  CHOCOOHOCTEH  oOyuaromuxcs,
MO3HABATEJIbHONW aKTUBHOCTH, UCCIIEAOBATEIBCKUX YMEHUM, KPUTUYHOCTH MBIIUICHUS, HHTEpeca K
W3YYECHUIO MaTEMaTHKU;

— (¢dopmupoBaHue  (QyHKIHOHATHHOM  MAaTeMAaTHYECKOM  TPaMOTHOCTH:  YMEHUS
pacno3HaBaTh MaTEMaTHYECKHE ACIEKThl B PEATbHBIX JKM3HCHHBIX CUTYAIllUSAX W MPU H3YUCHHUH
JIPYTUX Y4eOHBIX MPEIMETOB, MPOSBICHHS 3aBUCUMOCTEH M 3aKOHOMEpHOCTEH, (hOpMyIHpOBaTh UX
Ha s3bIKE MaTeMaTHKH M CO3/1aBaTh MaTeMaTHYECKHE MOJENH, MPUMEHSATh OCBOCHHBIN
MaTeMaTUYeCKU ammapar AJisl pelieHus MPaKTUKO-OPUEHTUPOBAHHBIX 33]1a4, HHTEPIPETUPOBAThH U
OIICHUBATH MOTYyYEHHBIC PE3yTbTaTHI.

1.2.2. Tlnanupyembie pe3y/ibTaThbl OCBOEHHsSI 001e00pPa30BaTEJIbHONH JTUCHUILIMHBI B
coorBercTBHH ¢ PI'OC CIIO u Ha ocaose ®PI'OC COO
Oco0oe 3HaueHne TUCHUIUTHHA UMeeT mpu popmupoBanuu U pazsutuu OK u I1K.

Kon u IInanupyemble pe3ynbTaThl OCBOCHHS THUCHUTIIHMHbI
HauMEHOBAaHHE
(dbopMupyeMBbIX Ob6mue JucnunnuHapHsie
KOMIIETCHIIUI




OK 01. Beibupats
CHOCOOBI pelIeHuUs
3agad
npodecCuoHaIbHO
U IeATEebHOCTH
IPUMEHHUTEIBHO K
pa3InYHBIM
KOHTEKCTaM

B odsacTu TPYAOBOI0
BOCHUTAHUS:

- TOTOBHOCTb K  TpPYAY,
OCO3HAHHE [IEHHOCTH
TPYHAOTMIOOUS,  HUHTEpec K
pa3IUYHBIM cdepam
npodecCuoHATbHON
NESATEILHOCTH, CBSI3aHHBIM C
MaTeMaTHKOMN u ee
MIPHIOKCHUSIMH, YMCHHE
COBEpIIAThH OCO3HAHHBIH

BEIOOp Oymymieit mpodeccuu u
pean30BbIBaTh COOCTBEHHBIC
KHU3HCHHBIC IIJ1aHbI,
TOTOBHOCTh M CIOCOOHOCTh K

MaTeMaTHIECKOMY
00pa3oBaHMIO u
caM000pa30BaHUIO Ha
MPOTSHKEHUH  BCEH  JKU3HH,
TOTOBHOCTH K  aKTUBHOMY
Yy4acTHIO B pelIeHun
MIPAKTUICCKIX 3a1a4
MaTeMaTH4eCKOn
HaIPaBJICHHOCTH
OBJ1ageHue
NMO3HABATEJIbLHBIMU
YHHUBEPCAJbHBIMHU
Y4eOHBbIMHU el CTBUSIMHU:

a) 0a3zoBble JIOTMYeECKHe
AefCTBHA:

- BOCTIPUHUMATH,
(dhopMynupoBath u
peoOpa3oBbIBATh CYKJICHUS:
yTBEpAUTENbHBIC u
OTpUIATEIIbHBIC, CJIMHUYIHBIC,

YaCTHBIC U O6H_[I/Ie, YCJIOBHBIC;
- BBIBJIATH MAaTEMAaTHUYCCKUC

3aKOHOMEPHOCTH,
B3aMMOCBSI3U U NPOTUBOPEYUS
B (bakrax, JAHHBIX,
HaOJII0IEHUAX u
YTBEPXKJCHUSX,  Mpeasararb
KpUTEpUU JJI1  BBISIBICHUS
3aKOHOMEPHOCTEN 51
MIPOTUBOPEUUI;

- JIeNaTh BBIBOJIbI C
HCIIOJIb30BaHUEM 3aKOHOB
JIOTUKW,  JEAYyKTUBHBIX U
WHJYKTUBHBIX
YMO3aKIIIOUECHUH,
YMO3AKITIOUECHU N o
aHaJIOTUH;

MIPOBOJIUTh  CAMOCTOSITEIILHO

Asiredpa W Hayaja MaTeMaTH4eCKOro
aHaJIu3a:

1) Yucjaa ¥ BHIYHCICHHA:

- OIIEpHUPOBATh MOHATHAMU: PALlMOHAIBHOE
U JICHCTBUTENBLHOE YHCII0, OOBIKHOBEHHAS U
JecsTUYHas ApoOb, MPOLEHTHI;

- BBINIOJIHATH apu(PMETUYECKUE Olepaluu ¢
panroHaJIbHBIMHA u I[ef/'ICTBI/ITeJIbHBIMI/I
YHClIaMU;

- BBIIIOJIHATH HpI/I6JII/DKeHHBIe BBIYUCIICHUA,
UCIIONB3YSl TpaBUiia OKPYIJICHHsS, [eNaTh

MPUKUIIKY u OIICHKY pe3yibTaTa
BBIYMCIICHHI,
- OINEpUpOBaTh MOHATUSIMHU: CTEHEHb C

LeJBIM TI0OKa3aTesaeM, CTaHAapTHas ¢opma
3alMcH JEHCTBUTENBHOIO 4YHUCIA, KOPEHb
HaTypaJIbHOM  CTENEHH,  HCIIOJIb30BATh
MOIXOJISIIIYIO dbopmy 3aucu
JNEHUCTBUTENBHBIX YHUCENl JUI1  PpELICHHUs
OPAKTUYECKUX 3aJady U TNPEJCTaBICHUSA
JAaHHBIX;

- OIIEpUPOBATh MOHATUSAMU: CUHYC, KOCUHYC
U TaHI'€HC IIPOU3BOJILHOTO yria,
WCIIOJIB30BAaTh 3aIIMCh ITPOU3BOJIBHOIO yIia
yepe3 oOpaTHble  TPUTOHOMETPUYECKUE
byHKIIMH;

- ONepUpOBATh MOHSTHUAMHU: HaATypallbHOE,
L[EJI0€ YHUCIIO, HCIOJb30BaTh IMPU3HAKU
JEIUMOCTH LEJIBbIX YHCEN, pa3JIoKEHUe
qycjia Ha IMPOCTbIE MHOMXHTEIM U
peleHus 3aaay;

- ONEpUpOBaTh IOHATHUEM: CTENEHb C
paloHaIbHBIM [T0Ka3aTeIeM; ONEePHUPOBATh
MOHATUSAMM: JIorapu(dM yucna, AecATHUHBIE
U HaTypaJibHbIE Jorapudmsl;

2) YpaBHeHHS 1 HEPABEHCTBA:

- ONepuUpoBaTh MOHATHSAMHU: TOXKAECTBO,
YpaBHEHHUE, HEPABEHCTBO, LeJoe,
panMoOHAIBHOE, UppalMoHaIbHOE
YpaBHEHHUE, HEPABEHCTBO,
TPUTOHOMETPHUECKOE YPaBHEHHUE;

- BBITIOJIHATh npeoOpa3oBaHus
TPUTOHOMETPHYECKHUX BBIpaKEHU N u
pelaTbs TPUTOHOMETPUUYECKUE YPABHEHMUS;

- BBINOJHATH MPeoOpa3oBaHUs  LEJBIX,
paloHaIbHBIX u UPPaLMOHAIIBHBIX
BBIPQXEHUI M pemniaTb OCHOBHBIE THIIbI
LIENbIX, PALMOHAJIBHBIX U UPPALMOHATIBHBIX
YpaBHEHUI U HEPABEHCTB;

- IPUMEHSATh YPaBHEHUS U HEPABEHCTBA IS
pEIIeHNsT MaTeMaTHMYECKHX 3aJad M 3aaad
U3 pa3IMyYHBIX 00JacTeil HayKu M peaabHON
KU3HU;




JI0Ka3aTeIbCTBa
MaTeMaTHYCCKUX
YTBEPXKICHHUN (TIPSIMBIE U OT
MPOTUBHOTO),  BHICTPAaWBAaTh
apryMEHTalluI0,  TPUBOJIUTH
MPUMEPBl U KOHTPIIPUMEPHI,
000CHOBBIBAaTh  COOCTBEHHBIC
CYXXICHHSI M BBIBOJIBI;

- BBIOMpATh CIOCOO pelIeHUs
yueOHOU 3amauu (CpaBHUBATH
HECKOJIBKO BapHUaHTOB
peleHus, BEIOUpaTh Hauboee
TIOJTX O TSI c Y4ETOM
CaMOCTOSITEITLHO BBIICTICHHBIX

KpUTEPHUEB).

0) 0a3oBbIe
HccJie10BaTeIbCKue
aefcTBUsA:

- HCMOJb30BaTh BOMPOCHI Kak
HCCIEN0BATEIbCKUI
WHCTPYMEHT MO3HAHUS,
(dhopMyIMpoBaTh BOTIPOCHI,
¢bukcupymomue
MPOTHBOPEYHE, npobiemy,
yCTaHABIUBAaTh HCKOMOE U
JTAHHOE, (dbopmMupoBarthb
TUTIOTE3y, AapryMEHTHPOBATH

CBOIO TTO3MIIHIO, MHEHUE;
- MPOBOANTH CaAMOCTOSATEIILHO

CIUTaHUPOBAHHBII
IKCIIEPUMEHT, HCCIICJIOBAHHE
o YCTaHOBJICHHUIO
0COOEHHOCTEH
MaTEeMaTHYeCKOro  00BbeKTa,
SIBJICHUS, mporiecca,
BBISIBJICHHIO ~ 3aBUCHUMOCTEH
MEXKITY 00BEKTAMH,
SIBIICHUSIMU, TIPOIIECCAMU;

- CaMOCTOSITEITEHO
(dhopMynupoBaTh 00001IEHUS U
BBIBOJIBI  TI0  pe3ysbTaraM
MIPOBEJICHHOTO  HAOIOICHUS,
WCCIIC/IOBAHMSI, OIICHUBATH
JIOCTOBEPHOCTh  TMOJIYYEHHBIX
pe3yJIbTaTOB,  BHIBOJIOB M
0000IIIeHMI;

- MPOTHO3UPOBATH BO3MOXKHOE
pa3BUTHE IIpoliecca, a TAKKE
BBI/IBUT'ATh TPEATNIOJIOKEHHS O

€ro pa3BI/ITI/II/I B HOBBIX
YCIIOBUSIX.
OK 02. | B 00J1acTH IEeHHOCTH
OcCymiecTBISITh HAYYHOT'0 TIO3HAHUSI:

- MOJEIUPOBaTh pealbHblE CHUTyallUd Ha
A3bIKE aNreOpbl, COCTaBJIATH BBIPAKEHUS,
YpaBHEHMsI, HEPABEHCTBA 10  YCJIOBHUIO
3aJjauy, UCCIIEN0BATh IOCTPOCHHBIE MOJEIIN
C MCITI0JIb30BaHHUEM alllapara ajareopsl;

- IPUMEHATH CBOWCTBA CTENEHU JUId
peoOpa3oBaHus BBIPAKEHHH, OepUpPOBAThH
MNOHATUSIMM: TIOKA3aTEJIIbHOE ypaBHEHUE U
HEpaBEHCTBO, pEUIaTb OCHOBHBIE THUIIBI
[I0KAa3aTeJIbHBIX YPAaBHEHUN U HEPABEHCTB;

- BBIIOJHATH MPEoOpa3oBaHMsl BBIPAKEHUH,
coJepXkalmx Jorapu(Mbl, OIEPHUPOBATH
HOHATUSAMU: JIOTapU(MHUUECKOE ypaBHEHHE
U HEPAaBEHCTBO, DPELIaTh OCHOBHBIE THIIbI
JorapupMHUECKUX ypaBHEHUH u
HEPABEHCTB;

- HAxXOIUTh  PpELICHUs  MPOCTEHIIMX
TPUTOHOMETPUUECKUX HEPABEHCTB;

- ONEpUpOBaTh IOHATUSAMHU: CHUCTEMA
JUHEHHBIX YpAaBHEHUH U €€ pelIcHHUeE,
UCIOJIb30BaTh cucTeMy JIMHEWHBIX
YpPaBHEHUH [UIsl pEIICHUs MPaKTHYECKUX
3ajay;

- HaXOJIUTh PELICHUS MPOCTEUIINX CUCTEM U
COBOKYITHOCTEN pPallMOHAIbHBIX ypaBHEHUH
Y HEPaBEHCTB;

3) ®yHkuuu u rpapuKu:

- ONEepUpoBaTb IOHATUSMH:
crocoObl  3amaHus  (QYHKIHH,
ONpEACIEHUSI W MHOYKECTBO
¢byHKIMM, TpaduK  QYHKIMH,
oOpaTHble GYHKLUY;

- OIEepUpOBaTh MOHATHUSMHU: YETHOCTb U
HEUETHOCTb (YHKIMH, HYIH (QYHKIUH,
MIPOMEXYTKH 3HAKOTIOCTOSIHCTBA;

- HCIONIb30BaTh Trpaduku QyHKUIUH a1
peueHusl ypaBHEHUH;

- CTPOMTb W 4YUTaTh TrpaduKd JHUHEHHON

byHKIHS,
o0JacTe
3HaYEeHUN

B3aMMHO

¢byHKIUY, KBaJpaTUYHOMN ¢byHKIUY,
CTETIEHHOMN byHKIIU c LEIBIM
MOKa3aTeseM;

- HCIONB30BaTh rpaduku QyHKIUH 171
WCCIIEIOBAHMSI TIPOIIECCOB M 3aBUCHMOCTEH
IpU PEUIeHWH 3a/ad U3 APYTHX y4eOHBIX
MPEIMETOB M pPEATbHOW KHU3HH, BBIPAXKATh
bopmynamu 3aBHCUMOCTH MEXy
BEJIMYMHAMM,

- ONEpPUPOBATH MOHATHAMU: TEPUOHUECKAsS
GYHKIHMS, TPOMEXYTKH  MOHOTOHHOCTH
(GyHKIMH, TOYKH DSKCTpeMyMa (YHKIIHH,
HauOoJpllee W HaWMEHbIIEe 3HAYCHUS
(GYyHKINU HAa TPOMEKYTKE, UCIIOIb30BaTh UX
JUIL  MCCIIeIOBaHUS  (DYHKIMHU, 3aTaHHON




MOKUCK, aHaIu3 H
WHTEPIIPETAIHIO
uHpopmanuu,
HEOOXOoaUMOMN s
BBITIOJTHEHUS 3a]1a4
npodecCuoHaIbHO
U IeATEeNbHOCTH

- c(hOopMUPOBAHHOCTH
MHUPOBO33PCHUS,

COOTBETCTBYIOIIETO
COBPEMECHHOMY

pa3BUTHUS HaYKH u
00I11eCTBEHHOM MPAKTUKH,
NOHUMaHUE MaTeMaTU4eCcKOn
HayKu KaK cepsl
YEJIOBCUCCKON JeSITEIbHOCTH,
JTAaloB €€ Pa3BUTUS U

YPOBHIO

3HQUMMOCTH JUISI  Pa3BUTHSA
LMBUJIM3AaLUU, OBJIAJICHUE
SI3BIKOM MaTe€MaTUKU u
MAaTeMaTUYECKON  KYJIbTYypOH
Kak  CpEeACTBOM  IO3HAHUS
MHpA, TOTOBHOCTh
OCYHIECTBJISATh IPOEKTHYIO H
HCCIIEA0BATEIBCKYIO
JeSATEIbHOCTh

UHAUBUAYAJIBbHO U B I'PYIIIIC.
B) YyMeHue padoratb ¢

uHdopmanuei:
- BBISIBJISATh NeQULINTHI
nH(popManuy, JaHHBIX,
HEOOXOAMMBIX IJIsi OTBETa Ha
BOIPOC W JUISL  PEIICHHS
3aauu;
- BbIOMpaTh MH(OpMAIUIO U3
HMCTOYHHKOB pa3IMYHBIX
THUIIOB, aHaJM3UpPOBATh,
CHCTEMaTH3HPOBAThH "
MHTEPIPETUPOBATh
nHpopmanuo Ppa3InYHBIX
BHJIOB " bopm
MIPEICTABIICHHS,
- CTPYKTYPHUPOBATh
WHPOPMAIIHIO, TPEICTABIATH
€ee B pa3IMuyHBIX (Qopmax,
WILTIOCTPUPOBATH
rpaduyuecKy;
- OICHMBAaTh  HAJICKHOCTH
uHpopMaIu 1o
CaMOCTOSITEITHHO
cOpMyIHPOBaHHBIM
KPUTEPHSIM.
OK 03.| B obJ1acTu AYXOBHO-
IInanupoBaTh U | HDABCTBEHHOI'0
peaan30BBIBATh BOCIIMTAHUS:
COOCTBEHHOE - OCO3HaHHE  JYyXOBHBIX
npoecCHOHANBFHOE | IIEHHOCTEH POCCHIICKOTO
u JMYHOCTHOE | HapoJa, C(HOPMUPOBAHHOCTb
pasBUTHE HPaBCTBEHHOT'O CO3HaHUS,
THUYECKOTO NOBEJCHHUS,

rpadukoM;

- ONepupoBaTh TMOHATUSMHU: TpaduKu
MOKa3aTeIbHOMW,  JIOTQpU(PMUUYECKOH |
TPUTOHOMETPHUYECKHIX GbyHKIUH,
n3o0paxarb  UX  Ha  KOOpPAMHATHOMN
IUIOCKOCTH M HCIOJB30BaTh Il PEUICHHUS
YpaBHEHU U HEPABEHCTB;

- U300paxaTh Ha KOOPJAUHATHOU TUIOCKOCTH
rpaguku  JUHEHWHBIX  YpaBHGHUH W
UCIIONIb30BAaTh WX JUIS PEIICHUS CHCTEMBI
JIMHEMHBIX YpaBHCHUM;

- HCNOJIb30BaTh Tpaduku (GyHKOMA ams
HCCJIEIOBAHMSI MPOIIECCOB U 3aBUCHUMOCTEM
U3 IPYTUX y4EOHBIX TUCITUTLINH.

4) Hauana MaTeMaTHYECKOro
aHaJM3a:

- OTIepUPOBATH MOHSTHSIMH:
MOCJIEIOBATEIBHOCTD, apuMeTHYecKass u
reoMeTpUYEeCcKasi IPOrpeccui;

- ONEpHpPOBATh TIOHATHUSAMHU: OCCKOHEUHO
yObIBarolasi reoMeTpudeckasl Mmporpeccus,

cymMMma 0ECKOHEYHO yOBIBatOIIEH
TFCOMETPUYCCKON  IPOIrpecCHH;  3aaaBaTh
IIOCJIEI0BATEILHOCTH pa3IMYHBIMU
crocobamu;

- HCII0Jb30BaTh CBOICTBA

MIOCJIEZI0BATENbHOCTEN W TPOrpeccui Juist
pelieHnsl peajbHBIX 3aJad MPUKIIAJHOTO
XapakTepa;

- OINEepPHUPOBATH TOHATHUAMHU: HENpPEPBIBHAS

byHKIMS, IIPOU3BOAHAS byHKIMH,
HCII0JIb30BaTh TE€OMETPUUYECKUN "
¢u3NYeCKUil CMBICI TMPOU3BOIHOM IS

pelleHus 3aaay;
- HaxoJuTh IPOU3BOJHBIC JJIECMCHTAPHBIX
GbyHKINH, BBIYUCTISTH MIPOU3BOTHBIC
CYMMBI, IPOU3BEJICHUS, YACTHOTO (DYHKIINA;
- WUCTONB30BaTh  MPOUZBOJHYIO  JUIS
uccaenoBadus (YHKIIMM HA MOHOTOHHOCTH
U DKCTPEMYMBbI, TMPUMEHSTh PEe3YIbTaThI
HCCIICIOBAHMS K TIOCTPOSHUIO TpaUKOB;

- WUCTIONB30BaTh  MPOUZBOJHYIO  JUIS
HaXO0XICHUA HauJ1ydmero pemicHuA B
MPUKIAIHBIX, B TOM YHCIE COIUATBHO-
YKOHOMHYECKHUX, 3a/1a4ax;

- ONEPHUPOBATh MOHATUSAMU: MEPBOOOpA3HAS
U HWHTCTpajl, IOHNUMAThb FeOMeTpI/I‘—IeCKI/Iﬁ u
(bu3MYECKUI CMBICIT UHTETpaa;

- HaXOJHTh MEPBOOOPA3HBIC IJIEMEHTAPHBIX
GyHKUMH,  BBIUMCIATH  HMHTErpall IO
dbopmyne Hetotona-Jleitoaua;

- p€lIaTh NPUKIAIHBIC 3a/la4, B TOM YUCIIC
COLMATEHO-9KOHOMHYECKOTO u




CBSI3aHHOTO C MPaKTUYECKUM
NPUMEHEHUEM  JOCTHKEHUM
HayKM U JCSATEIbHOCTHIO
YYE€HOT'0, OCO3HAHUE JUYHOTO
BKJIaJa B MOCTPOEHHUE
YCTOHYHMBOTO OYyyIIEro;

OsBJiaaagenue YMeHHeM
CAMOKOHTPOJIA KaK 4YaCThbI0
peryJsiTUBHBIX yueOHBIX
JelcCTBHIi:

- BJIAACTh HaBBIKAMU
MO3HABATENBHON  peduexcuu

KaK OCO3HaHHUS COBEPIIAEMBIX
JEUCTBUIT M MBICIMTEIBHBIX
MPOLIECCOB, HMX pE3yJIbTaTOB,
BJIAJCTh crocobamMu
CaMOIIPOBEPKH,
CaMOKOHTpOJIsI ~ TIporecca M
pe3yibTaTa peleHus
MaTeMaTHUCCKOM 3a1a9Hu;

- NOpeIBHAETb  TPYIHOCTH,
KOTOpbIE MOTYT BO3HHUKHYTH
npu pelieHnu 3aJ1a4H,
BHOCHTD KOPPEKTUBBI B
JIIeITENLHOCTH Ha  OCHOBE
HOBBIX 00CTOSTENLCTB,
JIAHHEIX, HalJCHHBIX OIIMOOK,
BBISIBIICHHBIX TPYAHOCTEN;

- OIICHUBAaTh COOTBETCTBUE
pe3yiabTaTa LEeNH U YCIOBUSM,

OOBACHSITH TIPAYUHBI
JOCTH>KEHHS W
HEJIOCTH)KCHHUSI  PE3y/IbTaTOB
JesATEeIbHOCTH, HAXOIWTh
OImuoKy, JaBaTh OLICHKY
MPHUOOPETEHHOMY OTIBITY
OK 04. Paboratrs B | B o0aactu  ¢u3nieckoro
KOJJIEKTHBE U | BOCMUTAHUS:
KOMaHJIe, - cOpMHUPOBAHHOCTH YMEHUS
b pexTHBHO NPUMEHATh MaTEMaTUYECKHE
B3aUMOJICMCTBOBAT | 3HAHUS B MHTEpecax
b C KOJuIeramHy, | 340pOBOro U  0e30MacHoro
PYKOBOJICTBOM, o0pasa *U3HU, OTBETCTBEHHOE
KITUEHTaMH OTHOILLIEHUE K CBOEMY
3I0POBBIO (3mopoBoe

IIUTaHUC, C6aﬂaHCHpOBaHHLIﬁ
PEXKUM 3aHATHH U OTAbIXa,

perynsipHas busnueckas
AKTUBHOCTb ), (buzmIeckoe
COBEPIIECHCTBOBAHUE pU
3aHSTHSIX CIIOPTHUBHO-
03JI0POBUTEIIBHOU
JeSITENIbHOCTBIO;

(UBUYECKOTO  XapakTepa,
MaTEeMaTHYECKOTO aHalln3a,
5) MHo:xecTBa M JIOTHKA:

- OmnepupoBaThb IMOHATHUAMH: MHOKCCTBO,

CpeJICTBaMHU

oncpanrun Hanqg MHOXECTBaAMU,
HCIIOJIB30BaTh TGOpGTHKO-MHO)KCCTBGHHLIﬁ
arrapar JIA OIIMCaHUA pCajIbHBIX

MIPOLIECCOB U SIBJICHUM, MIPU PELICHUU 33724
U3 IPYTUX y4eOHBIX MPEIMETOB;

- ONEepUpOBaTh MOHITHUSIMU: OIpPEICIICHHE,
Teopema, CJIEeCTBUE, JOKA3aTeIbCTRO.

I'eomerpus
("I'eomerpuueckne ¢urypsl H  HX
cBoiicTBa', "U3mepenne

reoMeTpUYeCKHUX BeJIUYrH"
- OIICPUPOBATH MMOHATHAMM: TOUKA, IIpsAMad,
MJIOCKOCTH;

- IPUMEHATH AKCHUOMBI CTEPEOMETPUU H

CIICOCTBHA u3 HHUX IIpu PCLICHUU
rCOMCTPHUYCCKUX 3aaaY,
- OIICpUpoOBaATH IIOHATUAMMU:

[IapAJUIETIBHOCTh W NEPHEHIUKYIAPHOCTD
IPSAMBIX U IIJIOCKOCTEM;

- KJ1accu(pUIpoBaTh B3alMHOE
pacrojOKEeHUE MpSIMBIX U IUIOCKOCTEH B
IIPOCTPAHCTBE;

- OINEepUpOBaTh MOHITUSIMM: JBYIPAaHHBIN
yroj, TpaHH [ABYI'PaHHOTO Yyria, pedpo
JBYI'PaHHOIO  yIUIa, JIMHEWHBIA  yroJa
JBYTpaHHOIO  yIyia, TpaaycHas  Mepa

JIBYTPaHHOI'O yIJia;

- OIIEpPUPOBATh MOHATUSAMHU: MHOTOTPAHHUK,
BBIITYKJIbIM M HEBBINYKJIBI MHOTOI'PaHHUK,
JJIEMEHTHl MHOTOTPaHHHUKA, IPABUJIbHBIN
MHOTOTPaHHUK;

- pacrno3HaBaTh OCHOBHBIE BH/IBI
MHOTOTPaHHUKOB  (MHUpamujaa,  MpHU3Ma,
IPSIMOYTOJIBHBIN Mapasuienenunesn, Kyo);

- wiaccu(uUUpoBaTh ~ MHOTOTPaHHUKH,
BbIOMpAasi OCHOBAaHHUS JJs KJAcCH(pUKAIUU
(BBITTYKJIBIE u HEBBIITYKJIbIE
MHOT'OTpaHHUKH, IIpaBUJIbHBIE
MHOTOTPaHHHUKHU, TpsSMble U HaKJIOHHbIE
MPU3MBI, NTapaJIesIenuIe /Ibl);

- OmepupoBaTh TMOHATUSAMHU:  CEKyIlas
IJIOCKOCTh, CEYEHNE MHOTOIPAaHHUKOB;

- OOBSACHATP NPUHLHUIIBI  [OCTPOCHHS
CEYEHUH, MHCIONb3ys  METOX  CIJIEIOB;
CTPOUTH CeUeHUs MHOTOTPaHHUKOB
METOJIOM CJIEJIOB, BBINIOJIHATH (BBIHOCHBIE)
IUIOCKHE YEpPTEKH W3 PHCYHKOB IPOCTBIX
00BeMHBIX (uryp: BUA CBepXy, COOKY,
CHU3Y;




OBJaagenue YMEHUSIMH
COBMECTHOM JesATeJIbHOCTH:

- MOHUMaTh M HCIOJB30BATh
MPEUMYILIECTBA KOMAHJIHOU W
WHIUBUAYAIBHON paboThI Npu
pemieHnn  y4eOHBIX — 3ajad,
MPUHUMATDH 11eJIb COBMECTHOM
NEeSTeNIbHOCTH, TUIAHUPOBATH
OpraHu3aIfio COBMECTHOI
paboThI, pacmupencsTh BHIIbI
pabor, JIOTOBapUBATHCA,
00CyX1aTh nporiecc u
pe3yabTaT paboThl, 0000IaTh
MHEHHS HECKOJIbKUX JTIOJICH;

- y4acTBOBaThb B TPYIIIOBBIX
dhopmax paboThI
(o6cyxaenusi, 0OMEH MHEHHUIA,
"MO3rOBbIE IITYPMbI" U UHBIE),
BBINIOJHATH  CBOKO  4acTh
paboTel U KOOPAMHUPOBATH
CBOM JCHCTBUS C JApPYTUMHU
qJIeHAMU KOMaH/Ibl,
OLICHUBATh KaueCTBO CBOETO
BKJIaJ]a B OOIIMIA MPOIYKT TIO
KpUTEPHSIM,

chopMyTUpPOBaHHBIM
YYaCTHUKAMU
B3aUMOJICHCTBHS.

OBianenue YMEeHHeM
CaMOOpraHHu3aluu KaK
YacTbI0 PeryJsiTHBHbIX

y4eOHBIX J1eiicTBUI:

- COCTaBJIATH IUIAH, aJTOPUTM
peleHust 3a1aud, BbIOUpPATh
CHoco0 peleHuss C Yy4eToM

UMEIIUXCA  PECYpCOB U
COOCTBEHHBLIX BO3MOIKHOCTEH,
apryMeHTHpOBAaTh U
KOPPEKTUpPOBaTh  BapUaHTHI
peueHuii ¢ yd4eToM HOBOM
nHpopMaLnH.

Osnanenne YMeHHeM
CAMOKOHTPOJISI KaK 4YacThIO
peryasiTHBHBIX yY4eOHBIX
ACHCTBHIA:

- BIIAJIETh HaBbIKaMU
MO3HABaTeNbHON  peduexcun

KaK OCO3HaHUsl COBEPILAEMbIX
JNEUCTBUM U MBICIUTEILHEIX
MPOIIECCOB, HMX pE3YyIbTaTOB,
BJIAJIETH cnocobamu
CaMOIPOBEPKH,

CaMOKOHTPOJISI TIpoliecca W

- pewlarb  3aJa4d  HAa  HAaxOXKIEHHUE
TE€OMETPHUECKUX BEIMYMH 10 0oOpa3mam
UM QIFOPUTMaM, IPUMEHAS U3BECTHBIC
QHAIUTUYECKUE METOAbl IIPU  PEIICHHUH
CTaHJAPTHBIX MAaTEMAaTUYECKUX 3a1ad Ha
BBIYMCIICHUE PpACCTOSHUNM MEXKIAY JBYMs
TOYKAaMHM, OT TOYKHU JI0 NIPSIMOM, OT TOUYKH J0

IJIOCKOCTH, MCXKAY CKPCHIMBAOIIUMMUCIA
IIPSAMBIMH,
- pemaTtb 3aga4uun Ha HaXO0XJICHUC

FrCOMCTPHUYCCKUX BCIUMYUH II0 o6pa3uaM
WK aJIroputMaM, IMNIpHUMCHAA H3BCCTHBLIC

AQHAJIMTUYECKUE METOAbl IPU PEIICHUH
CTaHJAPTHBIX MAaTeMaTUYECKUX 3aJad Ha
BBIYHCIICHUE YIJI0B MEXIY
CKPELIMBAIOIIMMHUCS  NPSMBIMH,  MEXKIY
IpsIMON u IIJIOCKOCTBIO, MEXIY
IJIOCKOCTSIMH, IBYTPAHHBIX YIJIOB;

- BBIUMCIHATE O00BEMBI M  IUIOLIAJU

MIOBEPXHOCTE MHOTOTPAaHHUKOB (IIPU3Ma,

nupaMma) ¢ TOpuMeHeHueM  ¢Gopmyd,
BBIYHCIISTH COOTHOIICHUS MEXTY
IUIOIIAsIMH  TIOBEPXHOCTEH, 00BeMaMu

MOA00HBIX MHOTOTPAaHHUKOB;
- OINEpUpOBaTh MOHITUSIMH: CHMMETPHUS B
MPOCTPAHCTBE, IIEHTP, OCh U TIIOCKOCTH

CUMMETpUH, LEHTP, OCb M IUIOCKOCTb
CUMMETpPUHU (UTYPBI;

- W3BJIEKaTb,  MpeoOpa3oBbIBaTh U
MHTEPIPETHPOBATH UH(pOpMaIIHIO 0
MIPOCTPAHCTBEHHBIX reOMETPUUYECKUX

¢durypax, npeicTaBIeHHYIO0 Ha 4YepTexax U
PHUCYHKaX;
- NPUMEHATh TeoMeTpudeckue (GaxKThl A

pemicHuAd CTCPCOMECTPHUICCKUX 3aaad,
npeanojaararomux HCECKOJBKO miaroB
pemicHusd, €CJIMn  YCIOBUA  TPHUMCHCHUSA

3aJlaHbl B ABHOH (opme;

- NPUMEHATHh MPOCTEHIINEe HPOrpaMMHBIE
CpeacTBa u
AIIEKTPOHHOKOMMYHUKAIIIOHHBIE ~ CHCTEMBbI
IIPY PELICHNN CTEPEOMETPUUECKHX 3a/aY;

- TPUBOJUTH TMPUMEPHl MaTeMaTUYECKUX
3aKOHOMEPHOCTEW B TPUPOJE M KHU3HH,
pacrno3HaBaTh MPOsIBIIEHUE 3aKOHOB
IE€OMETPHUH B UCKYCCTBE;

- HNPUMCHATH IIOJTYYCHHBIC 3HAHHA Ha
IPAKTUKE: AHAJIU3UPOBATH PCaJIbHBIC
CUTyallun n IIPUMCHATH HU3YUCHHBIC

MOHATHUA B MPOLHECCCC TIOHMCKAa PCIICHUA

MaTEeMaTHYECKU c(OopMyIHPOBaHHON
npoOJemMbl,  MOJEIHPOBAaTH  peaJIbHBIC
CUTyaluu Ha A3BIKE TE€OMETPHUH,




pe3yJibTara pelieHus
MaTeMaTHYECKOM 3aJaun;

- TpEABUAECTh  TPYIHOCTH,
KOTOpbIe MOTYT BO3HHUKHYTH
npu peleHnu 3aJ1a4H,
BHOCHTD KOPPEKTUBBI B
JIIeITENLHOCTH Ha  OCHOBE
HOBBIX 00CTOSTEIIBLCTB,
JaHHBIX, HAMJECHHBIX OIIMOOK,
BBISIBIICHHBIX TPYAHOCTEH;

- OLIEHMBAaThb COOTBETCTBHE
pe3yibTaTa 1eIH U YCIOBUSIM,
OOBACHATH MIPUYHHBI
JIOCTHOKCHHS AN
HEJOCTHKEHHSI  Pe3y/IbTaToOB
JIeITEIIbHOCTH, HaXOJINTh
omunOKy,  JaBaTb  OLICHKY

PUOOPETEHHOMY OTIBITY.

OK 05.
Ocy1iecTBISITh
YCTHYIO H
MMCbMEHHYIO
KOMMYHHKAIUIO Ha
roCyJapCTBEHHOM
s3pike  Poccuiickoi
®denepaunn Cc
Y4EeTOM
0COOCHHOCTEH
COLIMAJIbLHOTO u
KYJIbTYPHOTO
KOHTEKCTa

B o0gactH »3creTHYeckoro

BOCIIUTAHMS:

- BCTETHYECKOE OTHOIICHUE K
MHUpPY, BKIIOYas  3CTETUKY
MaTeMaTUYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB,
3ajay, pelIeHuH,
paccyXIeHu,
BOCIIPUUMYHUBOCTD K
MaTeMaTHYEeCKUM  acIleKTam

PAa3JIMIHBIX BUAOB UCKYCCTBA,

OBianenue YMEHHEM
o0menust KaK 4acTbl0
YHHMBeEPCAJbHBIX
KOMMYHUKATHBHBIX
yueOHBIX 1eiicTBUI:

- BOCIIPUHUMATH u

dbopmynupoBaTh CYXIEHHUS B
COOTBETCTBUH C YCIOBHUSIMU H
meIsMud  OOIICHUs,  SCHO,
TOYHO, TPAMOTHO BBIPAKATH
CBOIO TOUKY 3pEHUS B YCTHBIX
U  THCHbMEHHBIX  TEKCTaX,
JaBaTh TOSICHEHUS IO XOIY
pereHus 3a/1a4w,
KOMMEHTHPOBATh
TTOJTYYEHHBIN pe3yJIbTaT;

- B Xome  OOCYXIEHHS
3a1aBaTh BOTIPOCHI o
CYIIECTBY o0cyxaaemMoit
TEMBbI, MPOOJIEMBI, perIaeMoi
3a/layr, BBICKA3bIBATH WJICH,
HaIlCJICHHBIC Ha TTOHCK
peIeHHsI, COTIOCTABISATh CBOU
CYKIEHUS C CYXKICHUSIMH

UCCIICI0BAaTh  MMOCTPOCHHBIE MOJACIH €
HCIOJIb30BAHHUEM I'COMECTPUUCCKUX HOHATUH
U TeopeM, ammapara ajareOpbl, periaTh
NPaKTUYECKHE  3aJlaud, CBSA3aHHBIC C
HAXO0X/ICHHUEM reOMETPUUYCCKUX BEINYHH;

- OIIEpUPOBATH MOHSTUSIMU:
LMJTHHIPUYECKasT MIOBEPXHOCTb,
oOpa3yrorue [UTHHIPAYECKOM
NOBEPXHOCTH,  LWIMHAP,  KOHHUYECKas
MOBEPXHOCTh, OOpa3yloIue KOHHYECKOU
MIOBEPXHOCTH, KOHYC, ceprueckas
MIOBEPXHOCTH;

- pacrio3HaBaTh Teja BpalieHus (LUIHHID,
KoHycC, cepa u map); oOBSICHITh CIIOCOOBI

MOJTyYeHUS Ten BpallleHUs;
KJIaccu(puIpoBaTh B3aHMHO€E
pacrnojoxkeHue cheppl U IIIOCKOCTH;
OIEpUpPOBATH [MOHATUAMH: 1apoOBO
CEerMEHT, OCHOBaHHE CErMEHTa, BbICOTA
CErMEHTa, IIApOBOM  CJIOM, OCHOBAHUE

[IApOBOTO CJIOS, BHICOTA IIIAPOBOIO CIIOS,
IapOBOM CEKTOP;

- BBIUMCHATE O00BEMBI M  IUIOLIAJU
ITIOBEPXHOCTEN Tell BpAILCHUA,
FEOMETPUYECKUX TEJl C I[PUMEHEHUEM
hopmyu;

- OTIEPUPOBATH MOHATUSMHI: MHOTOTPAHHUK,
BIIMCAHHBIM B cepy U ONMMCAHHBIA OKOJIO
cthepsl, chepa, BiMcaHHAsE B MHOTOTPAaHHUK
WJIN TEJIO BpallleHHUs;

- BBIUMCIATH  COOTHOIICHUS  MEXIY
IUIOINAJsIMM  MTOBEpXHOCTEH M oObemMaMu
MOJOOHBIX TEN;

- U300paxarh M3ydaemble QUTYpPHI OT PYKH
U C TPUMEHEHHEM IIPOCTBIX UYEPTEKHBIX
UHCTPYMEHTOB;

- BBITIOJIHATH (BBIHOCHBIE) TUIOCKHUE YEPTEXKHU
U3 PHCYHKOB IPOCTBIX OOBEMHBIX (UIYp:
BUJ CBEpXy, COOKYy, CHHU3Y, CTpPOUTH
CEeueHMsI TeJ BpalleHHUS;

- W3BIEKaTh, WHTEPIPETHPOBATH U
npeoOpa3oBHIBAThH nH(pOpMaIHIO 0
MIPOCTPAHCTBEHHBIX Te€OMETPHUYECKUX
¢durypax, npencTaBIeHHYIO0 Ha 4YepTexXax U

PUCYHKaX;

- ONepupOBaTh TOHATUEM BEKTOp B
MIPOCTPAHCTBE;

- BBINONHATH  JCUCTBUS  CIIOXKEHUS
BEKTOPOB,  BBIUUTAHHUA  BEKTOPOB U

YMHOXXEHHUSI BEKTOpa Ha YUCIIO, OOBACHATD,
KakMMH  CBOICTBaMH OHM  00JIQJaIOT;
IIPUMEHSATH [IPABUIIO apaJUICIICIIUIIE1A;

- ONECpUPOBATH NOHATHAMH: JEKAPTOBBI
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APYrHX YYacCTHUKOB JWAJIOTa,
OoOHapy>XKUBaTh pa3jIHuue M|
CXOJICTBO HO3UIIHH, B
KOPPEKTHOM bopme
(bopMyIHpOBaTH pa3HOTIIACHS,
CBOU BO3PAXKCHUS;

- TPEICTaBIATh PE3yIbTATHI

pelnieHus 3aJa4u,
IKCIEPUMEHTA,

HCCIIeIOBAHMUS, MPOEKTA,
CaMOCTOSITENIbHO ~ BBIOMPATh
dbopMar  BBICTYIJICHUS  C

y4eToM 3a/1a4 MPe3eHTAlMd U
0Cc00EHHOCTEH ayTUTOPHH.

OK 06. IIposBasaTs
TPaKIaHCKO-
NaTPUOTHYECKYIO
MO3ULIMIO,
JIEMOHCTPHPOBATH
OCO3HAHHOE
MOBEJICHHUE
OCHOBE
TPaIUITMOHHBIX
00I1eYEIIOBCYSCKUX
IIEHHOCTEM,
MPUMCHSITh
CTaHJapThI
AHTUKOPPYIIIUOHH
Or0 IOBEACHUS

Ha

B o0gactm rpakaaHcKoro
BOCIIUTAHUSA:

- c(hOpMHUPOBAHHOCTh
rpak 1aHCKOM MO3ULNHA
oOyuaromerocs KaK
aKTUBHOTO U OTBETCTBEHHOI'O
YlieHa POCCUICKOTO
oO1ecTBa, MPEACTaBICHUE O
MaTeMaTHYeCKHX OCHOBAax
(GyHKIMOHUPOBAHUS
Pa3IMYHbIX
SIBJICHUM, npouenyp
IPaXIaHCKOIO of1ecTBa
(BBIOOpBI, OIIPOCHI U JIPYTOE),
YMEHHE B3aUMOJICHCTBOBATh C
COLIMAJIbHBIMU MHCTUTYTaMH B
COOTBETCTBUU c ux
(GYHKIUSMU ¥ Ha3HAUEHUEM;
B obmacTu
NATPHOTHYECKOT 0
BOCIIMTAHUS:

- c(hOopMUPOBAHHOCTH
pOCCUICKON I'PaKIaHCKOU
WJCHTUYHOCTH, YBaXKEHHS K
MpOLUIOMY U  HAacTOSALIEMY
pOCCHICKON MAaTEeMaTHKH,
LIEHHOCTHOE  OTHOILIEHUE K
JIOCTHKEHUAM POCCUICKHX
MaTEMaTUKOB U POCCUUCKOU
MaTeMaTH4eCKON LIKOJIBI,
HCIOJIb30BaHNE ATUX
JOCTUKEHUI B IPYTUX
HayKax, TEXHOJOTHsIX, chepax
SKOHOMMKH

CTPYKTYp,

KOOpJMHATBl B TPOCTPAHCTBE, BEKTOP,
MOJZyJIb BEKTOpa, PpAaBEHCTBO BEKTOPOB,
KOOpJIMHATBl  BEKTOpa,  yrol  MeEXIy
BEKTOpaMHM,  CKAJISIpHOE  IPOU3BENIECHUE
BEKTOPOB, KOJJIMHEAPHbIE U KOMILIaHAPHbBIE
BEKTOPBI;

- HaxoAMTb  CYMMYy  BEKTOpPOB W

IIPOM3BEICHUE BEKTOpa HAa YHUCIO, YIroji
MEXy BEKTOpaMH, CKaJsipHOE
IIPOM3BE/ICHUE, PACKIaAbIBaTh BEKTOP I10
JIBYM HEKOJUIMHEAPHBIM BEKTOPAM;

- 3aJaBaTh IUIOCKOCTb YypPaBHEHUEM B
JIEKapTOBOI1 cucTeme KOOp/IMHAT;
NPUMEHATh TeOMeTpudeckue (aKThl I
pelleHusT  CTEePeOMETPUYECKUX  3ajad,
IIpeIoJIaratoInx HECKOJIBKO 11aroB
pellleHusi, €Cld yCIOBUS MpPUMEHEHUs
3aJ]aHbl B IBHOH (opme;

- pemiath MPOCTEHUIINE TECOMETPHUECKHE
3aa4u Ha IIPUMEHEHNE
BEKTOPHOKOOPIUHATHOTO METO/a;

- pemlath 3aJaud  Ha JI0Ka3aTeJIbCTBO
MaTeMaTHYECKHUX OTHOIICHUH u
HaXO0X/IEHUE I€OMETPUUYECKUX BEJIUYUH I10
oOpa3liaM WM aNropuTMaM, MPUMEHSSI
U3BECTHBIE  METOJbl  MpPH  pEIIEeHUU
CTaH/JapPTHBIX MAaTEMaTUYECKUX 3a]1a4.
BeposiTHOCTB M CTATHCTHKA

- YUTaTh U CTPOUTH TAOIMIIBI M TUArPAMMBI;
- ONEepUpoBaTh MOHATHAMH:  CpEIHEe
apudmernyeckoe, MeauaHa, HauOoubllee,
HauMEHbIIEE 3HAYEHHE, pa3Max MaccuBa
YHCJIOBBIX JIAHHBIX;

- ONEpUpOBaTh MOHATHSAMH: CIIydalHBIN
JKCIEPUMEHT  (OMBIT) M CiIydaiiHoe
coObITHE, 3JIEMEHTapHOE coObITHE
(371eMeHTapHBIH UCXOM) CIy4allHOTO OIbITA,
HaXxOJUTh BEPOSTHOCTH B  OINBITax C
PaBHOBO3MOYKHBIMHU CIIy4aiiHBIMU
COOBITUSIMHM, HAaXOJIUThb U  CPaBHUBATH
BEPOATHOCTH  COOBITMM B  M3yYEHHBIX

CIIy4aliHBIX SKCIIEPUMEHTAX;

- HaxoAuTh M (HOPMYIHUPOBATH COOBITHSA:
nepeceueHue M OObEIUHEHHE JaHHBIX
cOOBITHI, COOBITHE, TPOTUBOIOJIOKHOE
JaHHOMY COOBITHIO, 10JIb30BAThCS
quarpammamu - Oitlepa u opmynoi
CIIOXKEHMSI BEPOSATHOCTEW TMpU PEIIECHUU
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OK
CopelicTBOBATH
COXPaHEHHUIO
OKpYyKaroleun
Cpelibl,
pecypcocOepexeHn
10, 3 dexTuBHO
JIECTBOBATH B
Ype3BbIYANHBIX
CUTYaIUIX

07.

B o0JacTu »Ko0JIOrHYEecKoro
BOCIIUTAHHUA:

- c(hOpMUPOBAHHOCTh
JKOJIOTUYECKON KYJIbTYpBI,
IMOHUMAaHHE BIIUSTHUS
COLIMAJIbHO-9KOHOMHUYECKUX

MPOLIECCOB  HA  COCTOSIHUE
NPUPOAHOM U COUUAIBHOU
cpensl, OCO3HaHUue
100aIbHOTO Xapaxkrepa
3KOJIOTUYECKUX pobiiem,

OpuCHTalMsA Ha IMMPUMCHCHUC
MaTeMaTH4YeCKUX 3HAHUN IS
peumieHus 3amad B 0o0JacTH

OKpY’Karoleu cpebl,
HJIaHI/IpOBaHI/Ie HOCTYHKOB 158
OLICHKH 1704 BO3MOKHBIX
MOCJIEACTBUH s

OKpYKarollen cpebl;

3ajay;

- ONepUpoBaTh MOHATHSMHU: YCJIOBHad
BEPOSITHOCTb, ~ HE3aBUCHMBIE  COOBITHSA,
HaXOJUTb  BEPOATHOCTH C  IIOMOIIbIO
IpaBUjIa YMHOXEHMsI, C IOMOILBIO JIepeBa
CJIy4alHOTIO OIIBITA;

- INPUMEHATh KOMOMHATOPHOE IPaBUIIO
YMHOXEHUS ~ IpU  pEelIeHHH  3ajay;
ONEpUPOBATh  IMOHATHUAMHU:  HCIBITAHHE,
HE3aBHCHUMBbIE UCIBITaHUS, cepus
UCMBITAHUH, YCIIEX M HeyJada, HaxOIWUThb
BEPOATHOCTH COOBITHIA B cepun

HE3aBUCUMBIX HUCIHBITAHUN 1O TEpPBOrO
ycrexa, HaXOAUTh BEPOSTHOCTU COOBITHI B
cepuu ucnslTanui bepnyinu;

- OIEepHUpOBaTh IOHATHUAMM: Ciy4yanHas
BEJIMYMHA, PAacCHpelIe]ICHUE BEpPOSTHOCTEH,
JarpaMma paclpezeieHus;

- CpaBHHUBaThb BEPOATHOCTH 3HAYECHHUU
CIIy4allHOM BEJIWYHMHBI 10 PACIPENEICHUIO
WJIU C IOMOUIBIO TUarpaMm;

- ONIEpUPOBATh MMOHATHEM MAaTEMAaTUYECKOIO

OKHMJIaHMS, TIPUBOJUTH TPUMEPHI, Kak
MPUMEHSAETCS MaTeMaTHYECKOE OXKHJIaHHE
ciy4yarHOR BEJINYUHEI HaXOIUTh

MAaTE€MAaTUYCCKOC OXHUIAAHUC II0 JAHHOMY
pacnpeaciCHuo, HUMCTb MPEACTABICHHUEC O

3aKOHE O0JIBIINX 4HCelT; UMETh
IpeCTaBICHNE 0 HOpMaJIbHOM
pacnpeeeHun.
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IIK 1.3. IIpoBoauTh
PEMOHT Pa3JIMYHBIX
TUIIOB JBUraTeleu
B COOTBETCTBHHM C
TEXHOJIOTHYECKOMN
JIOKYMEHTalHUEN

OBnazeHue yHUBEPCATbHBIMU
y4eOHBIMU TI03HABATEIHHBIMU
NEUCTBUSIMU:

a)  0a30BbIC  JIOTUYCCKHE
JNCHCTBUS: ONPEICNATh ICIN
JICSTEIILHOCTH, 3a/1aBaTh
nmapamMeTpbl M KPUTEPHH HX
JOCTHKCHHS
0) 0a30BbIC
HCCIICIOBATEIBLCKUE
JIeUCTBUSA:

CIOCOOHOCTh H#
TOTOBHOCTH K
CaMOCTOSITEJILHOMY  ITOMCKY

METOJ0B pemicHuA
IPAKTUICCKUX 3ajaa4,
MIPUMCHCHUTIO Pa3IMIHBIX

MCTOAOB IIO3HAHUAA,
AHAJIM3UPOBATDH IMOJTYYCHHBIC B
Xo0ac PCUICHUA 3aJa4u
PE3YIbTATHI, KPpUTHYCCKU
OLICHUBATh UX

- YyMETh  OMEPHPOBATH  MOHATHSIMH:
rpad, CBA3HBIA Tpad, AepeBo, LUK, rpad

Ha IUIOCKOCTH; yMETh 3aJaBaTh W
OITHCHIBATH rpags pa3IM4YHbIMU
croco0amy; HUCMONb30BaTh rpadbl Hpu
peLIcHUH 3a/1a4;

- yMeTb  CBOOOJHO  OIEPUPOBATh
MOHSTHAMM: CTCIICHb c LEJIBIM
[IOKa3arelieM, KOpEHb HaTypaJbHON
CTEIICHW, CTENEHb C  PALMOHAIBHBIM

MOKa3aTejeM, CTENEeHb C JICHCTBUTEIBHBIM
(BemIeCTBEHHBIM) TIOKa3aTesieM, Jorapupm
9uclia, CHUHYC, KOCHHYC U  TaHICHC
MIPOU3BOJILHOTO YHCIIA;

YMETh ONIEPUPOBATH ITOHATUAMM:
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2 CTPYKTYPA M COJEP)KAHUE OBIIIEOBPA3OBATEJBbHOM JUCHUTJIAHBI

2.1. O6bem 001I€00pa30BaATEIBLHOM TUCIUILIHHBI M BH/IbI Y4e0HOI padoThI

Bun yueoHoi padboTbl

O0BeM yacoB

O06bem 00pa3oBaTeILHON TPOrPAMMBI TUCITATITUHBI 286
B TOM YHUCJIE:

TEOPETUYECCKUE 3aHATHS 116

MIPAKTHYCCKUE 3aHITH 156
ITpodeccrnonanbHO OPUESHTHPOBAHHOE COJIEPIKAHUE 56
B TOM YHCJIE:

TEOPETUYCCKHE 3aHATHUS

MPAKTUYECKHE 3aHATHUS 56
Koncynpranuu 4

10

HpOMe)KYTO‘IHaH arrecrauus B (I)opMe 9K3aMCHa
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2.2. TemaTu4ecKHUii IJIAH U COJIePKAHNE TUCIUITHHBI

dopmupyemble
HauMeHOBaHME PA3IIETIoB 1 TeM Copepxanne yaeOHOT0 MaTepuaia (OCHOBHOE U MPOPECCHOHATBHO- Ob6beMm oOmrue u
OPUEHTUPOBAHHOE), J1TA0OPATOPHBIE U MIPAKTHUECKUE 3aHATUS 4acoB | npoecCHOHaIbHbIE
KOMIETEHIUH
1 2 3 4
1 cemecTp
Pa3nes 1 IloBTOpeHHe Kypca MAaTeMATHKH OCHOBHOM IIKOJIbI 20 (-/4) OK 01
Tema 1.1. Coaeprxxanue yueOHOIro MaTepuasia 1 OK 02
Ilenb ¥ 3a1aun MaTeMaTUKU IpH | ba3oBble 3HaHMS U YMEHHUS 110 MaTeMaTUKE B MIPO(EeCCHOHANLHOM U B 1 OK 03
OCBOCHHH CIEIHATBHOCTH MOBCEIHEBHOM eI TEIIbHOCTH. OK 04
Tema 1.2. Conep:kanue y4e0HOr0 MaTepHaJIa 3 OK 05
Yucna v BBIYUCIEHUS. JlelicTBus HaJ MOJNOKUTEIBHBIMU M OTPULIATEIbHBIMU YHCIAMH, 1 OK 06
Beipaxxenus 1 npeoOpa3oBaHusa | OOBIKHOBEHHBIMH U JECATUIHBIME APOOSIMH. OK 07
JleiicTBus co creneHsiMH, (opMyJIbl COKPAIIEHHOTO YMHOXKEHHS. 1K 1.3
IIpakTuyeckoe 3ansaTue Nel Beruncinenus u npeoOpa3oBaHus BHIPAKEHUIN 2
Tema 1.3. Copaepxxanue yueOHOIro MaTepuaJa 2
I'eomerpus Ha MIOCKOCTH Bunel ninockux ¢Guryp v Ux miomasis. 1
[TpakTHKO-OPHEHTUPOBAHHBIE 33/1a4U B Kypce T€OMETPUHN Ha INIOCKOCTH.
Beluncnenue paccTosHUN 1 IUIOMAJEN Ha TUIOCKOCTU. Koan4yecTBEHHbIE
pacy€Tshl.
IIpakTuyeckoe 3ansaTue Ne2 ['eomeTpus Ha MIOCKOCTH 1
Tema 1.4. Coaepxxanue yueOHOIro MaTepuaJia 2
[TporieHTHBIE BBIUMCIICHUS ITpocTble MPOIEHTHI, pa3Hble CITOCOObI UX BhIYMUCICHUS. CII0)KHBIE TPOIIEHTHI 1
IIpakTuyeckoe 3ansaTue Ne3 [IporieHTHBIE BEIYUCIECHUS 1
Tema 1.5. Coaepxxanue yueOHOro MaTepuasa 10
YpaBHEHHsI U HEPABEHCTBA. Jluneiinble, KBagpaTHbIE, APOOHO-IMHEHHbIE YPAaBHEHUS U HEPABEHCTBA. 2

CucreMsl ypaBHEHUN U
HEPaBEHCTB

CriocoOb! pereHus CUCTeM JTMHEHHBIX ypaBHEeHHH. CHCTeMbl HEJTMHEHHBIX
ypaBHeHU. Cuctembl HepaBeHCTB. Onpenenenre Moays. Packpeitue Moayis
1o onpeznenenuto. IIpocreninme ypaBHEHNS 1 HEPABEHCTBA ¢ MOLYJIEM.
IIpuMeHEeHnEe PABHOCUIIBHBIX NIEPEXOA0B B ONPEICIICHHBIX TUIIAX YPABHEHUH U
HEPABEHCTB C MOJlyJIEM. 3HAKOMCTBO ¢ napameTrpoMm. [Ipocreiine ypaBHeHUs
Y HEPaBEHCTBA C MapaMeTpoM. PaBHOCHIBHOCTD ypaBHEHUIN U HEPABEHCTB.
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Onpenenennst. OCHOBHBIC TEOPEMBI PABHOCHIIBHBIX ITEPEX0/IaX B YPAaBHEHUSX
U HepaBeHcTBaxX. OOIIMe METOABI pelIeHUs] YpaBHEHUIL: Tepexo/] OT paBEHCTBA
(GYHKIUH K paBEHCTBY apryMEHTOB ISl MOHOTOHHBIX (DYHKITHI, METO.
pasyIoKeHUs] HA MHOXHTEIH, METO/I BBEJICHUSI HOBOH IEepeMEHHOH,
(GYHKIMOHATBLHO-TPAQUUECKUA METO/I.

OO01re MeTOo/Ibl peIIeHUs] HEPAaBEHCTB: MEPEX0 ] OT CPABHEHUS 3HAUCHUI
(GYHKIMH K CPAaBHEHHIO 3HAYCHUH apryMEHTOB JUISl MOHOTOHHBIX (DYHKITHIA,
METOJ UHTEPBAIOB, (PyHKIIMOHAIBbHO-Tpadudyeckuil Mmeroa. I'paduyeckmii
METOJI PEIICHHS YPAaBHEHHI U HEPABEHCTB. AJITOPUTM PEIICHUS HEPABCHCTB
METOZOM HHTEPBAJIOB.

IIpakTuyeckoe 3ansaTue Ne4d YpaBHEHUS U HEPABEHCTBA

IpakTuyeckoe 3ansaTue NeS5 CrucreMbl ypaBHEHHI 1 HEPABEHCTB

Ilpakmuueckoe 3anamue Neb6 Pewenue cucmem ypaguenui memooom I aycca

Ilpakmuueckoe 3anamue Ne7 3a0auu Ha cocmasienue ypagHeHull

Tema 1.6
BxoHO KOHTPOJIb

Coaep:xanue yue0HOro MaTepHuaJia

NININININ

Brruncnenus u npeoOpa3oBanus. Y paBHEHHs U HEpaBeHCTBA. [ 'eomeTpus Ha
MJIOCKOCTH.

KonTpoJubnas pabora Nel BxonHO# KOHTPOIIb

Pa3nes 2. Ctenenn u kopuu. CrenenHasi QyHKuus

OK 01

Tema 2.1
Crenennas ¢yHKIIUS, €€ CBONCTBA

Coaep:xxanue yueOHOro MaTepHaJia

OK 02

T[ToHsATHE KOPHS N-0f CTETIeHH N3 AeHCTBUTENBHOTO urcia. OyHKImu y = /x
ux cBoiicTBa U rpaduku. CBoiicTBa KOpHS N-0i1 cTeneHH.

OK 03
OK 04

IIpakTnueckoe 3ansiTue Ne§ CrenenHast QyHKIUS

OK 05

Tema 2.2
[IpeobOpazoBanme BeIpaKEHUH C
KOPHSIMH N-OU CTETICHH

Coaep:xanue yueOHOTo MaTepHaJia

OK 07

[TpeoOpazoBanre UppanmoOHAIHHBIX BEIPAKCHUM.

IIpakTnyeckoe 3ansaTue Ne9 BeipaxkeHus ¢ KOpHSIMU

Tema 2.3
CBolicTBa CTEIICHH C
paHI/IOHaJ'H)HBIM nu
JIEHCTBUTEILHBIM ITOKA3aTCIISIMU

Conep:kanue y4eOHOTo MaTepuaJia

[ToHsATHE cTEneHH ¢ JIIOOBIM palMOHATBbHBIM MOKazaTesneM. CTerneHHbIe
(GYHKIIMH, UX CBOWCTBA U rpapuKu

IIpakTnyeckoe 3ansaTue NelQ PanyoHansHble IOKa3aTeNn

Tema 2.4
Pemienue nppanmoHaibHbIX
YPaBHEHUI U HEPABEHCTB

Coaep:xanue yueOHOTo MaTepHaJia

PaBHOCHUIIBHOCTD MPPALIMOHAIBHBIX YPABHEHUN U HEPABEHCTB. MeTOIbl UX
peuieHus. Penenne uppalloHaabHbIX YPAaBHEHUN U HEPABEHCTB
KomMmOnHupOBaHHOE 3aHATHE

H

o
N RN RN RN =[N

=
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\ IpaxkTnyeckoe 3ansitue Nell NppanyoHanbHble ypaBHEHUS U HEPABEHCTBA

Pa3nen 3. Iloka3arenpHas GpyHKuus 9(-/-) OK 01
Tema 3.1 Coaepxanue yueOHOro MaTepuasa 2 OK 02
IToka3zarenbHast QyHKIMS, €€ CreneHb ¢ NPOU3BOJIBHBIM JEHCTBUTENIBHBIM NOKa3aTeneM. Onpenenenue 1 OK 03
CBOICTBa [Toka3zarenbHOM (YHKIUH, €€ CBOMCTBA U rpaduk. 3HAKOMCTBO C OK 04
IPUMEHEHHUEM M0Ka3aTesbHOM (pyHKIMHU. PereHre noka3arenabHbIX ypaBHEHUN OK 05
(YHKIIMOHAIBHO - TpaUueCKUM METOJIOM OK 07
IIpakTnyeckoe 3ansitue Nel2 [TokasarenpHas QyHKIHS 1
Tema 3.2 Coaep:xanue yue0HOro MaTepHaJia 5
Pemenne nokasarenbHbIX Pemenne nokasaTesbHbIX YPAaBHEHUM METOJIOM YPaBHUBAHUS I1OKa3aTelIeH, 1
YpaBHEHMI U HEPABEHCTB METO/I0M BBE/IEHUSI HOBOW NEpEeMEHHOM, (PyHKIIMOHAIBHO — rpaduyecKumM
MeToJIoM. Penienne nokasareabHbIX HEPABEHCTB
IlpakTuyeckoe 3ansaTue Nel3 [lokazaTenbHble ypaBHEHUS 2
IIpakTnyeckoe 3ansaTue Nel4 IlokasarenbHble HEpaBEHCTBA 2
Tema 3.3 Coaep:xanue yue0HOro MaTepHaJia 2
CucreMsl 10Ka3aTeIbHbIX Pemienue cucteM nokasareabHbIX YPaBHEHUH. 1
YpaBHCHUH IIpakTuyeckoe 3ansaTue Nel5 Cuctembl HoKa3zaTesIbHbIE YPABHEHHUM 1
Pa3nea 4. Jlorapudmbl. Jlorapupmuueckas pyHKIus 16 (-/2) OK 01
Tema 4.1 Coaepxanue y4yeOHOro MaTepuaJia 1 OK 02
Jlorapugm umcna. Jlorapudm uncna. JlecATHUHBIN U HATYpaAIbHBINA JOTapu(pMBbI, YUCIIO € 1 OK 03
JlecATUYHBIA U HAaTYPAIbHBIN OK 04
JorapuMmsl, YUCIIO € OK 05
Tema 4.2 Conep:xkanue y4e0HOro MaTepuajia 3 OK 07
CoiicTBa norapudmos. CgoiictBa jorapugmon. Onepanus JorapupMupoBaHus 1 IIK 1.3
Onepanys norapudmuposanus | Ipakrudeckoe 3anstue Nel6 JlorapumupoBanne 2
Tema 4.3 Coaep:xxaHnue yueOHOTo MaTepHuaJia 2
Jlorapudgmuueckas QpyHKIus, Jlorapugmuueckas QyHKIUS U €€ CBONCTBA 1
€€ CBOMCTBA IIpakTuyeckoe 3anaTue Nel7 Jlorapudmuueckast pyHkuus 1
Tema 4.4 Copaepxxanue yueOHOIro MaTepuasa 6
Pemenue norapudmuueckux [TonsiTue norapudmuueckoro ypaHeHus. Oneparysi NOTEHIIMPOBAHUS, TPU 2
YPaBHEHUI U HEPABEHCTB OCHOBHBIX METOJIa PEeIICHHS JOrapuPMUUECKIX YPaBHEHUI: (GYHKIIMOHAIBHO-
rpadu9YecKuii, METO/I MOTEHIIMPOBAHUSI, METO/I BBEACHHUS HOBOM MMEPEMEHHOM.
Jlorapugmuueckue HepaBeHCTBA
IpakTuyeckoe 3anaTue Nel8 Jlorapudpmuueckue ypaBHEHHs 2
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IpakTuyeckoe 3anaTue Nel9 Jlorapudpmudeckue HepaBeHCTBA 2
Tema 4.5 Coaepxxanue yueOHOro MaTepuaJa 2
Cucremsl JorapupMUUECKUX AJNTOpPUTM pellIeHus] CUCTEMbI ypaBHEHH. PaBHOCHIIBHOCTH 1
ypaBHEHHIA Jorapu(pMHUECKUX YPaBHEHUH 1 HEPABEHCTB
IpakTuyeckoe 3ansaTue Ne2() Cuctemsbl JorapuMHUUCCKUX YpaBHEHUN 1
Tema 4.6 Coaepxxanue yueOHOro MaTepuasa 2
Jlorapudmel B npupoje u Texuuke | [Ipumenenue norapudma. Jlorapudmudeckas crupainb B mpupoe. Ee
MaTeMaTHYeCKHUe CBOICTBa
Ilpakmuueckoe 3anamue Ne21 Jloeapughmoi 2
Paznexn 5. OcHoBbl TpuroHoMeTpun. Tpuronomerpuyeckue pyHKIuu 31 (-/5) OK 01
Tema 5.1 Coaep:xaHue y4eOHOro MaTepHuasia 3 OK 02
Tpuronomerpuueckue GpyHkuuu | Paguannas mepa yriia. [IoBOpOT TOYKH BOKPYT Havaia KOOPMHAT. 1 OK 03
MIPOU3BOJILHOTO YTJIa, YUCIIA. Onpenenenne cHHyca, KOCHHYCa, TAHTCHCA M KOTAaHTe€HCA. 3HAKU CHHYCA, OK 04
Paguannas u rpagycHas mepa KOCHHYCa, TAHTE€HCA U KOTAHT€HCa M0 YETBEPTAM. 3aBUCUMOCTh MEXKY OK 05
yria. CHHYCOM, KOCHHYCOM, TAHT€HCOM M KOTAHTE€HCOM OJIHOTO U TOT'O K€ yria OK 06
IpakTuyeckoe 3anaTue Ne22 Pajuannas u rpagycHas Mepa yria 1 OK 07
Ilpakmuueckoe 3anamue Ne23 Vzmepenue yenos 1 1K 1.3
Tema 5.2 Conep:xanue yueOHOTro MaTepHaJia 4
OcHoBHBIE TpUrOHOMETpUYecKue | TpuroHomerpudeckue ToxkaecTBa. CHHYC, KOCHHYC, TAHT€HC U KOTAaHTeHC 2
ToXK/IecTBa. DOPMYIIBI YIJI0B 0 ¥ = a. POpMyJIbl IPUBEACHUS
IIPUBEECHUSA IIpakTnyeckoe 3ansaTue Ne24 TpuroHoMeTpu4ecKHe TOXKIECTBA 2
Tema 5.3 Coaep:xanue yueOHOTo MaTepHaJia 4
Cunyc, xocunyc, TaHreHe CyMMbI | CyMMBI M pa3HOCTh cuHYcoB. CyMMa U pa3HOCTh KOocHHYcOB. CHHYC U 2
Y Pa3HOCTH JIBYX yTJIOB KOCHHYC JIBOWHOTO yriia. @opMyItel MosoBHHHOTO yria. [IpeoOpa3oBanus
Cunyc 1 KOCUHYC JJBOMHOTIO yIJIa. | CyMMBI TPHTOHOMETPHUECKUX (QYHKIIMI B IPOM3BEIICHUE U IPOU3BEICHNUS B
@opMyIIbl TOJIOBUHHOTO yTIJIa cyMMy. BripaxkeHne TpUroHOMETpUUECKUX (PYHKIIUI yepe3 TaHTeHC
MOJIOBUHHOTO aprymeHTa. [IpeoGpazoBanust mpocTelmmx
TPUTOHOMETPHUYECKIX BBIPAKCHHIA.
IIpakTuyeckoe 3anaTue Ne25 IIpeoOpazoBaHus NpoCcTEUIINX 2
TPUTOHOMETPUUYECKUX BBIPAKEHHUH
Tema 5.4 Conep:xxanue yueOHOTro MaTepuaJia 1
@ynkiuu, ux cBoiictBa. Cnocobs! | O6macTh onpeeIeH s U MHOXKECTBO 3HAYCHHH QyHKIuUiT. YETHOCTS, 1
3aiaHus PyHKITUH HEYETHOCTD, MEPUOANIHOCTD QyHKIMH. CrIocoOBI 3aganus HYHKIIUNA
Tema 5.5 Coaepxxanue yueOHOro MaTepuaJa 3
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Tpuronomerpuueckue QyHKIUH,
UX CBOWCTBA U rpauku

OO6nacTp onpeneneHuss 1 MHOKECTBO 3HAUE€HUI TPUTOHOMETPUUECKUX
¢bynkuuit. YTHOCTB, HEYETHOCTD, TEPHOAUNYHOCTh TPUTOHOMETPHUYECKUX
¢ynkuunii. CBoiicTBa 1 rpaduKu GYHKIUN Y = COSX, Y = Sinx,y = tgx,y =
ctgx

IpakTuyeckoe 3ansaTue Ne26 Tpuronomerpudeckue GyHKIIHHA 2
Tema 5.6 Conep:kanue y4eOHOT0o MaTepHuaJia 2
[TpeoOpaszoBanue rpaduKkoB Cxatue u pacTspkeHre rpaduKoB TPUTOHOMETPHUYECKUX (PYHKITHIA.
Tpuronomerpuueckux ¢pyHkuui | IlpeobpazoBanue rpa)ukoB TPUTOHOMETPHUECKUX ()YHKIIHI
IIpakTnyeckoe 3anaTue Ne27 IIpeoOpa3oBanue rpagukoB GyHKIMMA 2
Koncyabranus 4
IIpomexyTouHas aTTecTALMA B )
dbopme 3x3amena
2 cemecTp
Tema 5.7 Conep:xanue yueOHOTro MaTepHaJia 6
OOparHoe TpuroHomerpudeckue | OOparHbie TpUroHoMeTprueckux pyHkmuu. VX cBoiicTBa u rpaduku 1
GyHxHn IIpakTuueckoe 3ansaTue Ne28 OOpaTHblE TPUTOHOMETPUYECKUE (PYHKIIMH 1
Ilpakmuueckoe 3anamue Ne29 Tpuconomempuueckue GyHKYuU 6 NPUKIAOHBIX 4
3a0a4ax
Coaep:xanue yueOHOTro MaTepuaJia 6
Tema 5.8 VYpaBHeHue cosx = a. YpaBHeHHUe Sinx = a. YpaBHeHue tgx = a, ctgx = a. 2
Tpuronomerpruyeckue ypaBHeHus | PerieHne TpUroHOMETpUYECKUX YPAaBHEHUIM OCHOBHBIX THUIIOB: POCTEUIIINE
Y HEpaBEHCTBA TPUTOHOMETPUYECKHUE YPABHEHUS, CBOSLINECS K KBaAPATHBIM, PEIIaeMbIe
pa3I0KEeHNUEM Ha MHOKUTENH, OTHOPOIHbBIE
ITpocTeiiye TPUroHOMETPUUECKHE HEPABEHCTBA.
IIpakTuyeckoe 3anaTue Ne30) TpuroHoMeTpuieckrne ypaBHEHUS 2
IIpakTnyeckoe 3ansaTue Ne31 TpuroHoMeTpruueckrie HEpaBEHCTBA 2
Coaep:xanue yueOHOT0o MaTepHuaJia 2
Tema 5.9 CucreMbl IPOCTEHIINX TPUTOHOMETpUUYECKUX ypaBHeHH KoMOnHMpoBaHHOE 1
CucreMpl TPUrOHOMETPUUECKUX | 3aHATHE
YpaBHEHUH IIpakTuyeckoe 3ansaTue Ne32 CuctemMbl TPUTOHOMETPUYECKUX YPAaBHEHHUM 1
Pa3nen 6. KomnjiekcHble unciia 8 (-12) OK 01
Tema 6.1 Conep:kanue y4eOHOTo MaTepHuaJia 4 I[IK' 1.3
KomiiekcHele yncna [TonsiTre koMIekcHOro uncia. ConpskeHHbIe KOMIUIEKCHBIE YHCIa, MOAYIIb 2

N apryMmCeHT KOMIIJICKCHOI'O 4MCJia. CDopMa 3allMCHU KOMIIJICKCHOT'O YHCJia
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(reomeTpudeckasi, TPUrOHOMETpHUUECKas, areopanyeckas). ApudmeTndeckue
IIGIZCTBPISI C KOMIIJICKCHBIMHU YHUCJIAMH.

IpakTnyeckoe 3ansitue Ne33 KommiekcHbie ynciia 2
Tema 6.2 Coaepxxanue yueOHOro MaTepuasa 4
[TpruMeneHre KOMIIICKCHBIX YHCEN | BrImomHeHne pacyeToB ¢ TOMOIIBI0 KOMITICKCHBIX Yrce. [Ipumepsr 2
MCTIOJIH30BAaHUSI KOMIIJICKCHBIX YHCEI
Ilpakmuueckoe 3anamue Ne34 IpumeneHnue KOMNIEKCHbIX Yucen 2
Paznen 7. Muo:kecTBa. D1eMeHTHI Teopuu rpagos 8(-/2) OK 01
Tema 7.1 Coaepxxanue yuyeOHOIro MaTepuasa 2 IIK' 1.3
MHoxecTBa ITonstue MuoxxectBa. IlonmMHoxkecTBO. Onepaiyiy ¢ MHOXKECTBAMH. 1
IIpakTnueckoe 3ansaTue Ne35 Muoxecta 1
Tema 7.2 Coaep:xanue yue0HOro MaTepHaJia 4
I'padms [Tonstue rpada. CszHbli rpad, nepeso, ki I'pad Ha muockocTn 2
IpakTuyeckoe 3ansaTue Ne36 ['padmr 2
Ilpakmuueckoe 3anamue Ne37 ['pagh snexkmpuueckoul cxemol 2
Pa3nes 8. DiieMeHThI KOMOMHATOPHKH, CTATHCTHKH M TEOPHH BepPOSATHOCTEM 38 (-/14) OK 01
Tema 8.1 Copaepxanue yueOHOro MaTepuaJa 6 OK 02
OCHOBHBbIE MOHATHUS [lepecranoBku, pa3menienus, coueranus. @opmyna ounom HeroToHa n 4 OK 03
KOMOWHATOPUKH TpeyroapHUuK Ilackans. OK 04
IpakTuyeckoe 3anaTue Ne38 Kombunaropuka 2 OK 05
Tema 8.2 Conepsxanne yueOHOT0 MaTepuaia 20 OK 07
Co0pITHE, BEpOATHOCTH COOBITUS. | COBMECTHBIC U HECOBMECTHBIE COOBITHS. TeOpeMbl O BEPOSITHOCTH CYyMMBI 6 1K 1.3
coOBITHI. Y CIIOBHas! BEPOATHOCTh. BEPOSATHOCTH 3aBUCHMbIE U HE3aBUCUMBIE
coObITHS. TeopeMbl 0 BEpOSITHOCTH Ipou3BeieHus coObITuil. Dopmyrna mosHON
BepoATHOCTH. OTHOCUTEIbHAS YACTOTa COOBITHS, CBOMCTBO €€ YCTOWYUBOCTH.
CraTtuctudeckoe onpezeneHue BepossTHOCTH. OIleHKa BEPOSTHOCTH COOBITHSI.
BeposTHOCTB cOOBITHI C HCIONB30BaHKUEM Ipaduyecknx MeTo0B. Popmyna
bepHym.
IIpakTnueckoe 3ansaTue Ne39 BeposTHOCTH COOBITHS 4
IIpakTnyeckoe 3ansiTue Ne4) BeposTHOCTh COOBITHI C HCIIOTIB30BAHUEM 2
rpadUIECKUX METO/IOB
Ilpakmuueckoe 3auamue Ne41 Beposmnocms 6 npogheccuu 8
Tema 8.4 ConeprkaHue y4e0HOro Marepuasa 12
JluckperHas ciaydaiiHas Bujpl cinyyaitHbix BennuuH. OnpeneneHue TMCKPETHON CIly4aiiHON BEJIMYNHBI. 4
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BEJIMYMHA, 3aKOH ee
pacnpeeneHust

3aKOH pacnpenesieHusl JUCKPETHOM ClydyallHOW BeTMYUHBI. Ee unciioBbie
XapaKTEepUCTUKU. BaprnannoHHbI psa. [1o1Mron 4acToT U rucrorpaMma.
I'padmyecku rccnea0BaTh COBMECTHBIE HAOTIOACHUSI C TOMOUIBIO AUArPAMM
pacceuBaHMsI U TMHEHHOH perpeccu. CTaTUCTUYECKUE XapaKTEPUCTUKHU psiia
Ha0JI0/1aeMbIX JaHHbIX. DYHKINUU pacTpeeNeHUs U IJIOTHOCTH
PaBHOMEPHOT0, IT0KA3aTEIbHOIO0 U HOPMAJIIBHOI'O pacIpeieieH s. 3HAKOMCTBO
C TIOHATUSMU: 3aKOH OOJIBIINX YKCEN, METOJIbI BHIOOPOUYHBIX MCCIEAOBAHUM.

IIpakTnyeckoe 3anaTue Ne42 Craructuka

2

Ilpakmuueckoe 3anamue Ne43 Obpabomka cmamucmuieckux OaHHbIX

6

Pa3nen 9. [IpousBoanas pyHkuum, eé npuMeHeHune

36 (-/6)

Tema 9.1
ITonsTne mponsBogHONU. POPMYIIBI
u nipaBuia auddepeHIupoBaHus

Coaep:xanue yue0HOro MaTepHaJia

14

Omnpenenenye YUCI0BON MOCIEI0BATEILHOCTU U CIIOCOOBI €€ 3aJaHusl.
CpoiicTBa 4MCIIOBBIX TOCIeq0BaTeIbHOCTEN. OnpeneneHue nmpeaena
IIOCJIEI0OBATEILHOCTH. Brruncnenue npenenos nocienosarenbHocten. [Ipenen
¢bynkuuu Ha 6eckoneunoctu. [Ipenen ¢pynkuuu B Touke. [Ipupamenue
aprymenTa. [lpupamenne ¢pyHkunu. 3agaqn, IpUBOIAIINE K TOHATHIO
npou3BogHON. Onpenenenrne Npou3BoJHON. ANTOPUTM OTBICKaHUS
npousBogHON. @opmyisl Auddepenurponanus. [Ipasuna
muddepentmposanus. Onpenenenue cioxHoi Gynkuu. [Iponssonnas
CTENEHHbIX, T0KA3aTEIbHbIX, JOrapu(PMUUECKUX U TPUTOHOMETPUUECKUX
¢bynkuuit. [IponsBoaHas ci10kHOW QyHKIIMU

10

IIpakTnyeckoe 3ansaTue Ne44 [locne10BaTeIbHOCTH

IIpakTnyeckoe 3ansaTue Ne45 IIpon3BoHbBIE IPOCTHIX U CIOKHBIX PYHKINN

Tema 9.2
I'eomeTrpuueckuit u puznyeckuit
CMBICII IPOU3BOAHOM

Coaep:xanue yue0HOro MaTepHaJia

['eomeTpryeckuii CMbICI IPOU3BOAHON PYHKIIMU — YITIOBOM KO3 HULIHEHT
KacaTeJIbHOH K TpaduKy GyHKIHMU B TOUKE. Y paBHEHHE KacaTeIbHOH K
rpaduky QyHKIUH. AJNTOPHTM COCTAaBIICHHUS YpaBHEHUS KacaTeIbHOM K
rpaduxy pyaknun y = f(x). Ouznuecknii (MEXaHUIESCKHI) CMBICT
IIPOM3BOJIHON - MTHOBEHHAsI CKOPOCTh B MOMEHT BpeMeHu t: v = S'(t)

NW W

IIpakTuyeckoe 3ansaTue Ne46 I'eomerprueckuii u Gpu3NUECKUN CMBICT
IIPOU3BOJHOM

Tema 9.3
UccnenoBanmne GpyHkumii u
MOCTPOCHUE TPaPUKOB

Conep:kanue y4eOHOTo MaTepuaJia

19

[TonsTue HenpepsiBHOM (yHKIMU. CBOIcTBA HENIpepbIBHOM (yHKIMH. CBS3b
MEXy HETIPEPBIBHOCTHIO U AU HEePEHITUPYEMOCThIO (D YHKIIUU B TOUKE.
Bospacranue u yobiBaHue (yHKIIMH, COOTBETCTBHE BO3PACTAHMS U YOBIBAHUS

OK 01
OK 02
OK 03
OK 04
OK 05
OK 06
OK 07
IIK 1.3
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GyHKIMH 3HAKY TPOU3BOAHON. [ToHATHE TPOU3BOIHON BBICIIETO TTOPSIIKA,
COOTBETCTBUE 3HAKa BTOPOI MPOU3BOIHOM BBIITYKJIOCTH (BOTHYTOCTH)
(GyHKLIMU Ha OTpe3Ke. 3a/laud Ha MAKCUMYM U MUHUMYM. [loHsTHE
ACHMIITOTHI, CHOCOOBI UX OTPEEICHUs. ANITOPUTM HCCIIEJOBAHUS (PYHKIIUU U
nocTpoeHus e€ rpaduka ¢ moMouIbo Npou3BoAHON. [IpoOHO-11HEHAs
¢ynkuus. Haxoxaenue HanbobIIero 1 HAMMEHBILET0 3HAUSHHsT (DYHKITHIA,
HOCTPOEHHE I'PaIKOB MHOTOWIEHOB € MCII0JIb30BAaHHEM alrapara
MaTEMaTHUYECKOT0 aHAJIN3a

IIpakTuyeckoe 3anaTue Ne 47 HanOospiiee 1 HaMMEHbIIIEE 3HAYCHUS

IIpakTnueckoe 3ansaTue Ne 48 lccnenoBanue HenpepbIBHBIX (PyHKIUN

IIpakTuueckoe 3ansaTue Ne 49 VccnenoBanue 1poOHO-TUHEHHBIX YHKINUN

NN -

Ilpakmuueckoe 3anamue No50 Pewenue npuxiadnvix 3a0ay

6

Pa3pnen 10. IlepBooOpa3nas pyHkum, ee npuMeHeHHe

39 (-/10)

Tema 10.1
[TepBooOpazHas GyHKINH.
[TpaBuna HaXOXICHUS
NepBOOOPA3HBIX

Coaep:xanue yue0HOro MaTepHaJia

7

3aga4ya 0 BOCCTAaHOBJICHUHU 3aKOHA JIBI)KEHHS 110 U3BECTHON CKOPOCTH.
[Tonstue unterpuposanus. O3HaAKOMIJIEHUE C TOHATUEM UHTErpaja u
nepBooOpazHoii g pyHkuuu y = f(x). Pemenue 3a1a4 Ha cBs3b
NepBOOOPA3HOI U ee MPOU3BOAHOM, BEIYMCICHHE IEPBOOOPA3HOI I JaHHOM
¢ynkun. Tabnuua popMya A HaX0XKACHUS IepBooOpa3HbIX. 3yuenne
IpaBUJIa BbIUMCIIEHUs TepBooOpa3Hoi. [ToHsTHE HEONpeAeIeHHOTO HHTerpajia

4

IpakTunyeckoe 3ansitue NeS1 HeonpeneneHHblii HHTErpai

Tema 10.2
[lomaae KpUBOIMHEWHOM
Tpaneuuu. Popmyna Herorona -
JleiiOHMIIa

Coaep:xanue yueO0HOro MaTepHuaJia

32

3anauu, MPUBOISIINE K TOHATHIO OMPEEIEHHOT0 UHTErpaja — O BHIYMCICHUN
IJIOLIAAU KPUBOJIMHENHON Tpaleluy, O IepeMeIeHnH ToUKu. [Tonsatue
ornpezeieHHOro uurerpaia. ['eomerpuueckuii U GU3NYECKU CMBICI
OTIpe/ielIeHHOro HTerpaia (miomaas u oobem). @opmyna HeroToHa —
JletiGHuIIa. METOIbI BRIUMCIICHUS OTIPEICTICHHOTO MHTETpaja: METOT
[I0JICTAHOBKH, METOJ, UHTEIPUPOBAHNUS 0 YacTsM. OTHOpOIHbIE
muddepeHIManbHble YpaBHEHUS MIEPBOTO MOPSAIKA C pa3IeSIIOIIMMHUCS
nepeMeHHbIMH. O1HOpoIHBIE AU depeHIInanbHble ypaBHEHUS BTOPOTO
MOPSAJIKA C TOCTOSITHHBIMU KO3 PUITEHTaMU.

14

IpakTnyeckoe 3ansitue Ne 52 OnpeneneHHbId HHTETpall

IIpakTnyeckoe 3ansaTue Ne 53 MlHTerpupoBaHue 1o 4acTsIM U METOJIOM
IIOJICTAHOBKHU

IIpakTyeckoe 3ansaTue Ne 54 [IpuioxeHne onpeaeeHHOro MHTerpasia

OK 01
OK 02
OK 03
OK 04
OK 05
OK 06
OK 07
K 1.3
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IpakTuyeckoe 3anaTue Ne S5 Jlubdepenunanbapie ypaBHEHHS

Ilpakmuueckoe 3anamue Ne 56 Duzuueckuti cmvici onpedeneHHo2o
unmezpana

Ilpakmuueckoe 3auamue Ne 57 3a0auu, ceoosawuecs Kk oughghepenyuanvbHbim
YPAGHEeHUAM

Pa3nes 11 IlpsiMble M I0CKOCTH B IPOCTPAHCTBE

10 (-/-)

Tema 11.1
OCHOBHBIE TTOHSTHUSA
crepeoMeTpuu. Pacronoxenue
MPSAMBIX U IJIOCKOCTEN

Conep:xanue yueOHOro MaTepHaJia

10

ITpenmer crepeomerpun. OCHOBHBIE MOHATHS (TOUKA, IPSIMast, JIOCKOCTb,
npoctpancTBo). OCHOBHBIE aKCHOMBI cTepeomeTpui. [lepecekaromuecs,
IapaJulebHbIE U CKpeluBaronuecs npsamele. [Ipusnak u cBOWCTBO
CKpelLuBaroIuxcs npsiMbiX. OCHOBHBIE IPOCTPAHCTBEHHBIE (DUTYPBI.
[TapannensHble npsiMast u mockoctb. Onpenenenue. [pusnak. CoiicTBa (¢
JI0Ka3aTeIbCTBOM).

[TapanmnensHble miockoctu. Onpenenenue. [Ipusznak. CpolicTsa (c
JoKa3areiabcTBOM). Terpasap u ero anemenTsl. [lapanienenunes u ero
aneMeHThl. CBOHCTBA IPOTUBONOJIOXKHBIX T'paHel U AuaroHanei
napajuleJenunesa.

[lepnienqukynspHeie npsimbie. [lapamienbHbie TpsiMble, TEPIEHAUKYISPHBIE K
110cKOoCTH. [Ipu3HaK NepneHIuKyIIpHOCTH NPSIMON U TUIOCKOCTH.
[oxa3arensctBo. I[lepnenaukynsap u HakinoHHad. [lepnenqukynspHsie
10cKkocTH. [Ipu3Hak nepneHIuKyIsIpHOCTH IIII0CKOCTEN. [[oka3zaTenbCTBo.
Paccrosinue B mpocTpaHCTBE.

TeopeMa o Tp€X nepneHauKyIsApax. JJoka3aTenscTBo. YTIosl MeXAy NPsSMOU U
IJIOCKOCTBI0. YTOJ MEXAY INIOCKOCTAMHU. TpexrpaHHbIil yroJ.

IIpakTnyeckoe 3ansaTue Ne 58 [lapannenbHOCTh, IEPIEHAUKYISIPHOCTD
IPSIMBIX, IPSIMON U TNIOCKOCTH, MIOCKOCTEN

2

IIpakTnyeckoe 3anaTue Ne 59 MHororpasssle yribsl

2

OK 01
OK 03
OK 04
OK 07

Pasnen 12. KoopanHaThl M BEKTOPbI

11 (-12)

Tema 12.1
JlexapToBBI KOOPAVHATHI B
IIPOCTPAHCTBE.

Coaep:xanue yueOHOT0o MaTepHuaJia

4

JlekapToBbI KOOpAMHATHI B IipocTpaHcTBe. [Ipocreitmme 3axaun B
KoopauHarax. PaccTtosiHue Mexay 1ByMsl TOUKaMM, KOOPJIUHATBI CEPEIUHBI
OTpEe3KAa.

2

IpakTnyeckoe 3ansitue Ne 60 JlekapToBbl KOOPJAMHATHI B IPOCTPAHCTBE

Tema 12.2
BekTopsl B mpocTpaHCTBE.

Coaep:xanue yueOHOTro MaTepHaJia

\I

Bexkrtopsl B mpocTpancTBe. Cl10)KE€HUE U BBIYUTAHUE BEKTOPOB. Y MHOKEHUE

OK 02
OK 03
OK 04
OK 07
IIK 1.3
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BekTopa Ha yucio. Kommnanapusie BekTopsl. CKaasipHOE IPOU3BEACHUE
BEKTOPOB. PaznokeHnue BekTopa 1o TpéM HEKOMIUIAHAPHBIM BEKTOPAM.
KoopanHats! BeKTOpa, CKaJIIpHOE MPOU3BEIEHHE BEKTOPOB B KOOPAMHATAX,
YroJl MeXAY BEKTOPaMH, YroJl MEX]y MPSAMOM U IIIOCKOCTBIO, YIOJl MEXIY
IJIOCKOCTSIMHU.

IpakTuyeckoe 3ansaTue Ne 61 BexTopsl B mpocTpaHCcTBE

3

Ilpakmuueckoe 3anamue Ne 62 [Ipumenenue 6ekmopos

2

Pa3nes 13 MHOrOrpaHHUKH U TeJl

4 BpalucHust

36 (-/8)

Tema 13.1
MHoOrorpaHHuku

Coaep:xanue yue0HOro MaTepHuaJia

18

[Tonsitue MHOTOrpaHHUKA. ETO 3J1eMEHTHI: BEpIINHBI, pedpa, TpaHH.
Junaronans. Ceuenue. BoIykiible ¥ HEBBINYKIIbIE MHOTOIpaHHUKU. [loHATHE
IIPaBWJIBHOTO MHOrorpaHHuka. CBONCTBA PAaBUIIbHBIX MHOTOTPAHHUKOB.
[Tonstue npusmel. Ee ocHoBanus u 6okoBble rpanu. Boicota mpusmsl. [Ipsmast
HakJIOHHas npusMma. [IpaBuibHas npusma u e€ ceuenue. Ilapannenenunen,
CBOICTBa MPSAMOYTOJIBLHOTO Mapaenenumneaa, kyo. Ceuenue Kyoa,
napauienenunena. [lupamuna u ee anemenTsl. CeueHrue MUpaMu/IbI.
[TpaBunbHasg nupamuaa. Y cedenHas nupamuja. [Tonarue 06 oobeme Tena.
O06beM, mtomnia b 60KOBOM U MOJTHON MOBEPXHOCTH MPU3MBI, TUPAMU/IBI.
CuMMeTpusi OTHOCUTENBHO TOUKH, IPSIMOH, TuiockocTi. CuMMeTpus B KyOe,
napajuiesenunese, npusme, nupamuae. [Ipoenrposanre MHOrorpaHHUKOB HA
TPHU IUIOCKOCTH: BHJI CBEPXY, BUJ COOKY U BHJI CIIEpe]IH.

8

IIpakTyeckoe 3anaTue Ne 63 CeueHue MHOIOIPAaHHHUKOB

Ilpakmuueckoe 3anamue Ne 64 Ceuenue u npoeyuposanue MHO20CPAHHUKOS

IIpakTnyeckoe 3ansaTue Ne 65 IIpuzma

IpaxkTnyeckoe 3ansiTue Ne 66 [Tupamuga

NN

Tema 13.2
Tena Bpamenus

Coaep:xanue yueOHOTo MaTepHaJia

Hunmuuap u ero snemenTsl. CevueHne KoHyca (MapauieIbHOE OCHOBAHUIO U
poxo/siiee Yepe3 BepIInHy), KOHnYecKre ceueHus. Pa3BepTka KoHyca.
Konyc u ero snementsl. CedeHnue KoHyca (MapajuieIbHOe OCHOBAaHUIO
poxoJsiiee Yepe3 BepIInHy), KOHnYeckue ceueHus. Pa3pepTka koHyca.
VYceuennsrit konyc. Ero oopasyromias u Beicota. CeueHrne yCeueHHOT0 KOHYCa.
[Iap u cdepa. Bzanmuoe pacronoxxenue cepsl U miockoctd. CeueHue mapa,
cheprl. O0BeM TTpu3MbI U TWIHHAPA. OTHOIICHHE 00HEMOB TIOIOOHBIX TEII.
O6bem mapa. [Inonanm noBepxXHOCTEH Tel.

IpakTnyeckoe 3ansaTue Ne 67 [{ununap

OK 01
OK 02
OK 03
OK 04
OK 05
OK 06
OK 07
IIK 1.3
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IpakTnyeckoe 3ansitue Ne 68 Konyc. YceueHHblil KOHYC

IIpakTuueckoe 3ansaTue Ne 69 Illap u chepa 2
Tema 13.3 Conep:kanue y4eOHOT0o MaTepHuaJia 4
KomOuHnanuu MHOrorpaHHukoB U | KoMOWHAIMK T€OMETPUUYCCKHX TEJl.
T€JI BpALLICHU Ilpakmuueckoe 3anamue Ne 70 Tpancnopmmnoe cpedcmao 4
[IpomexyTouHasi aTTecTALMA B 5
dopme 3x3amena
286
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3. YCJOBUS PEAJIM3AIIAU ITIPOTPAMMBI OBIIIEOBPA3OBATEJBHON
JANCHUITVINHBI

3.1. MarepuajibHO-TeXHHYeCKOe o0ecneyeHne peain3anuu padoyeil mporpaMmbl

Peanuzanust paboueit mnporpamMmbl JAMCHUIUIMHBI oOecrieueHa HalnuyueM Yy4eOHOit
ayJIUTOPUHU.

O6opynoBanue yueOHOTo KabuHeTa:

- y4eOHO-HArsgHbIe TOCOOUs (KOMIUICKThI y4eOHBIX TaOJIMIl, CTEHJOB, CXEM, IIaKaToB,
MOPTPETOB BBIIAIOIIUXCS YUCHBIX B SA3bIKO3HAHUSA U JIP.);

- JUIAKTUYECKHE MaTepualibl (3aJaHusl JUIS KOHTPOJBHBIX pa0oT, A Pa3HBIX BHUIOB
OIICHOYHBIX CPEJICTB, DK3aMEHA U JIp.);

- TEXHMYECKHE cpencTBa OO0y4yeHHs (NEPCOHAIBHBI KOMIIBIOTEP; MYJIbTUMEIUHHBIN
MPOEKTOP; MHTEPAKTUBHAS IOCKA, BBIXOJI B JIOKAJTBHYIO CETh);

- mporpamMmHoe oOecledeHue: IHUIEH3UOHHOE MpOorpaMMHOE o0ecreueHue oOmero u
crierpanpHoro HasHauenust Microsoft Windows, Microsoft Office Professional Plus, Zoom
(becrutatHas Bepcusi) — cBoOoiHO-pactpocTpansemoe [10.

3.2. AudopmannonHoe obdecrieueHne peajau3aluu padoyeil mporpaMmbl

Jis peanm3anuu porpamMmbl 001e00pa30oBaTeIbHON AUCIUILIMHBI OMOTUOTEUHBIA (POH.T
UMEEeT MeYaTHbIe, JIEKTPOHHBIE 00pa3oBaTeIbHbIE 1 HHPOPMAILIHOHHBIE PECYPCHI.

3.2.1. OcHOBHBIE HCTOYHUKH

1. boromonoB, H. B. Maremaruka : y4eOHUK I CpeOHEr0 MNPOQPECCHOHATBHOTO
obpazoBanus / H. B. boromornos, I1. . Camoitnenko. — 5-¢ u3a., nmepepad. u gom. — Mocksa :
NznarensctBo IOpaiit, 2022. — 401 c. — (Ilpodeccuonansroe obpasosanue). — ISBN 978-5-
534-07878-7. — Texkcr : anextpounsiii / ObpaszoBatenbHas miatdopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/489612 (nata obpamenus: 25.08.2022).

2. MaremaTtnka : y4eOHWK JUIsi CpeAaHero mnpodeccuoHanbHOro obpaszoBanus / O. B.

TarapaukoB [u np.] ; mox obmeil pegakumeit O. B. TatapaukoBa. — Mocksa : M3maTenbcTBO
FOpaiit, 2022. — 450 c. — (IIpodeccuonansuoe odpazoBanue). — ISBN 978-5-9916-6372-4. —
Tekcr : onekTpoHHbi // OOpazoBarenbHas miaatgopma FOpaiit [caiit]. — URL:

https://urait.ru/bcode/490214 (nara obpamenus: 25.08.2022).

3.2.2. JlonoJTHUTEIbHbIe HCTOYHUKH

1. Manunrep, B. A. T'eomeTpusi: miaaHUMETpUYECKUE 3aJauyd Ha TOCTPOEHHUE : yyeOHOe
nocoOue aiist cpegHero npodeccuonanbHoro oopazosanus / B. A. Jlanuarep. — 2-e u3n., Hcmp. —
Mocksa : U3narensctBo HOpaiit, 2022. — 155 ¢. — (IlpodeccuonansHoe odpasosanue). — ISBN
978-5-534-04836-0. — Tekct : amektponHbIi // OOpa3zoBatenbHas miatdpopma KOpaiT [caiT]. —
URL: https://urait.ru/bcode/492897 (nata oopamenus: 25.08.2022).

2. lamuarep, B. A. Maremaruka: 3a1a4i ¢ MOJyJIeM : y4eOHOe MOCOOHMe ISl CPEeIHETrO
npodeccuonansHoro obpazoBanust / B. A. Jlamunrep. — 2-e usn., ucnp. u non. — Mocksa :
WznatenberBo FOpaiit, 2022. — 364 ¢. — (IlpodeccronanpHoe obpa3oBanue). — ISBN 978-5-
534-04793-6. — Tekcr : anexkrponHblid // Obpa3zoBarenbHas miaardopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/492899 (nara obpamienus: 25.08.2022).

3. Janunrep, B. A. Maremaruka: norapuMudeckre ypaBHEHUS U HEPaBEHCTBA : yueOHOe
mocooue It cpeHero npodeccuonaibHoro oopasoanus / B. A. Jlanuarep. — 2-¢ U37., UCTP. H
nor. — Mocksa : M3garensctBo HOpaiit, 2022. — 176 c¢. — (IIpodeccuonansuoe o6pa3oBanue).
— ISBN 978-5-534-05316-6. — Tekct : anexTponHsiii // O6pa3oBatenpHas 1uargopma FOpait
[caiiT]. — URL: https://urait.ru/bcode/492730 (nata obpamenus: 25.08.2022).

4, Jlapun, C. B. AnreOpa: MHOTOWIEHBI : YydeOHOE TMOocoOHWe Il CpEeaHETo
npodeccuonansHoro obpazoanus / C. B. Jlapun. — 2-e u3a., uchp. U gom. — MoCkBa :
WznarensctBo FOpaiit, 2022. — 136 ¢. — (Ilpodeccuonansuoe obpazoanue). — ISBN 978-5-
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534-07828-2. — Texcr : snektponHbIil // OOpa3zoBarensHas miatdopma FOpaiir [caiit]. — URL:
https://urait.ru/bcode/493544 (nara obpamenus: 25.08.2022).

3.2.3 UndopmanmoHHbIe pecypchl

1. https://www.bymath.net/index.php - Bes snemenTapaas maremartika

2. http://lwww.bymath.net/ - Bcs snementapuas mMatemaruka: CpeaHssi MaTeMaTH4ecKas
HUHTEPHET-IIKOJIA

3. https://www.tutoronline.ru/math-fag-magnet - becriatHbie ypoku 1o MaTeMaTHKE
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHHAI
OBIIEOBPA30OBATEJIBHOU JUCHUIIJINHbI

Kontponb M olleHKa pacKpbIBAlOTCS 4Yepe3 IUCHUILTUHAPHBIE PE3yJIbTaThl, YCBOCHHBIC
3HAaHUA U MPUOOpETEeHHbIE 00YYaIONIMMKCS YMEHHUsS, HallpaBiIeHHbIE Ha (OPMUPOBAHUE OOIIUX U

po(hecCHOHANTLHBIX KOMIICTCHIIUN

Kontposnb M olleHKa pacKpbIBAIOTCS 4Yepe3 MUCHUIUIMHAPHBIC pe3yibTaThl, YCBOCHHBIC
3HAaHUA U MPUOOpPETEeHHbIE 00YYAIONIMMKCS YMEHHUsS, HallpaBieHHbIE Ha (OPMUpPOBAHUE OOIIUX U

poecCHOHANBHBIX KOMIIETSHIIUN

Pe3ynbratel 00yueHus

Iloxazarenu OLICHKHU

Tun olleHOYHEIX

(Bmanmetb, ymets, OK, 1K) MEPOTIPUITHIA
AJiredpa u Ha4YaJIa MATEMATHYECKOI0 aHAJIN3A:
Yucja v BBIYUHCIEHHSA: - onepupyeT nousitusimu: | [IpakTuueckue
- OTIepUpPOBATH MOHATUAMM: | PAllHOHAIBLHOE M JEHCTBHUTENBHOE | 3apsrus Ne 1, 3, 9,
PallMOHANBHOE W NEHCTBUTENLHOE | YMCIIO, OOBIKHOBEHHAs M JIECATHYHAS | {()

qHuCJIo, OOBIKHOBEHHAS U JCCATUYHAsA

IpOOb, IPOLICHTHI;

IpoOb, MPOLIEHTHI; - BBIIONHACT  APUPMETHYCCKHC | KoHTpOIbHAS
- BBINOJHATH  ApU(QMETHYCCKHE | ONEPALMM €  DALMOHAIBHBIME U | paGora Nel
OlEpallud C PAlUOHAIBHBIMU U | JEHCTBUTENIbHBIMU YHCIIAMU;

NEHCTBUTENbHBIMY YUCIIAMU; - BBIMOJIHSET npuOIMKEHHBIC

- BBINOJIHATh NpUOJMIKEHHBIE | BBIYUCICHUS, HUCHOJIb3YysA IpaBUiia

BBIUMCJICHUS, HCIIOJIb3YS IpaBWJIA | OKPYIJICHHUS, JelaTh NPUKUIKY H

OKpYTJIEHUs, JenaTb NPUKUIKY U | OLIGHKY pe3yJbTaTa BEIYUCICHHUIA;

OLIEHKY pe3yJIbTaTa BbIYMCICHUMN; - onepupyeT HNOHSTUSMU:

- OIIEpUpPOBAThH HNOHATHUSMMU: | HATYPAJIbHOE, 1enoe 4HCIIO,

HaTypalbHOE, Lesnoe YHCIIO, | UCTOIb30BaTh MPHU3HAKU JIETUMOCTH

WCIIOJIb30BaTh TPU3HAKHU JEIMMOCTH | LEJBIX YHMCENl, Pa3JIOKEHHE YHcila Ha

LENbIX YHCelN, Pa3joXKEHUE YMcCia Ha | IPOCTble MHOXHUTENIW JUIsl peleHUs

IIPOCTBIE MHOXKUTENIN MJIs PELICHMs | 3a7ad;

3aj1a4;

OK 01, OK 04, OK 06

- OIIEpUPOBATh MOHATUSMU: CTENIEHb C | - ONEpPUPYET MOHATHAMU: creneHb c | [IpakTuueckue
HEeNBIM  TIOKa3aTeneM, CTaHJapTHas | LEbIM  [OKa3aTeleM, CTaHIapTHas | zapstis N8, 10,
¢bopMa 3amucu  JIEHCTBUTENBHOIO | popMa  3amMcH  JAEUCTBUTEIBHOTO 12,16

41CJIa, KOPEHb HATYpaJIbHOM CTENEHH, | YHCia, KOPEHb HATYPaJIbHOW CTENICHH,

UCIOJIb30BaTh MOAXOJAIIYI0 (OpMY | MCHOIB30BaTh MOAXOASIIYI0 (GopMy

3alUCH JIEUCTBUTENBHBIX YMCEN AJIS | 3allUCU JEHCTBUTENBHBIX YUCEN JUIS

pelleHrs TMPaKTUYECKUX 3ajJad M | pelleHus MpakTUYeCKUX 3a7ady |
IIPE/ICTaBICHUS] JaHHBIX; MIPE/ICTaBICHNSI JAaHHBIX;

- ONEepUpOBATh MOHSITHEM: CTENEHb C | - ONEPUPYET MOHITHEM: CTENEeHb C
paloOHaIbHBIM NIOKAa3aTeNeM; | pallMOHAIBHBIM [T0OKA3aTENIEM;

OTEpUPOBATh MOHSTUSIMU: JIOTApU(M | - ONEPUPYET MOHITUSIMHU: JIOTapupMm

4HClla, JECATUYHBIE M HATypalbHbIE | YKMCIIA, JECATUYHBIE M HATypajbHbIC

Jorapu@msl; norapudmsr;

OK 04

- OINEpUpOBaTh MOHATUSMHU: CHHYC, | - OIEpPUPYeT TOHATUAMU: CHUHYC, | [IpakTuueckue
KOCHHYC W TaHICHC MPOM3BOJBHOTO | KOCHHYC W TAaHIE€HC MNPOM3BOJLHOTO | zamsitist Ne2d, 25,
yria, UCIOJb30BATh 3aluCh | yIua, UCIIOJIb30BaTh 3aIHCh | 26 28 29

IPOM3BOJIFHOTO yIJIa uepe3 oOpaTHbIe

TPUTOHOMETpHUECKHe QYHKINY;
OK 04

MIPOU3BOJILHOTO yIJjla uepe3 oOpaTHbIE
TPUTOHOMETpHUUECKHE QYHKIIUY;
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2) YpaBHeHUS] M HEPABEHCTBA:

- ONEepUpPYeT MOHSATHIMH: TOXKIECTBO,

[IpakTnueckue

- ONEpPUPOBATH NOHSATUSAMHU: | ypaBHEHUE, HEPaBEHCTBO, uenoe, | 3anarus Nell, 13-
TOXJIECTBO, YpaBHEHHE, HEPABEHCTBO, | pallUOHATILHOE, uppanronansroe | 15, 18, 19, 20, 30-
1esoe, pauuoHaIbHOE, | YpaBHEHHE, HEPaBEHCTBO, | 32
UPpaLMOHATIEHOE ypaBHEHUE, | TPUTOHOMETPUUYECKOE YPABHEHHUE;

HEPABEHCTBO, TPUTOHOMETPUUYECKOE

ypaBHEHUE;

OK 01, OK 02, OK 03

- BBITNOJHATH npeoOpazoBaHus | - BBITOJIHSIET npeobpaszoBanus | [IpakTuueckue
TPUTOHOMETPUYECKHX BBIPAKCHUH U | TPUTOHOMETPUYECKHX BBIpOKEHHH u | 3aHsaTus Ne 24, 25,
pemarb TPUTOHOMETPUYECKHE | peliaTh tpuronomerpudeckue | 30, 31
ypaBHEHUS; YpaBHEHUS,

- HaxoJUTh pEUICHUS MPOCTEUINUX | - HAXOAUT PEUIeHHUs] MPOCTEHIINX
TPUTOHOMETPUYECKUX HEPABEHCTB; TPUTOHOMETPUUECKUX HEPABCHCTB;

OK 01, OK 02, OK 03

- IPUMEHSTHh CBOMCTBA CTENEHU MJs | - MPUMEHsET cBoWcTBa creneHu uisl | [IpakTuyeckue
npeoOpa3oBaHus BBIpQXEHHH, | mpeoOpa3zoBaHus BBIDOKEHUH, | zapstust Ne8, 10,
OTIepUpPOBATH MOHSITUSIMU: | OTIEPUPYET MOHATHAMHE: | 12 16
MOoKa3areabHOoe ypaBHEHHUE U | OKa3aTeIbHOe ypaBHEHUE u

HEpPAaBEHCTBO, pellaTh OCHOBHBIE | HEPABEHCTBO,  pEIIaeT  OCHOBHBIE

TUIBI TOKA3aTEeIbHBIX YPABHEHUH M | TUIBl TOKA3aTelIbHBIX YpPaBHEHUH U

HEPaBEHCTB HEPaBEHCTB;

OK 01, OK 02, OK 03

- BBITIOJIHSTH npeoOpa3oBaHus | - BBITIOJTHSIET npeobpazoBanus | [Ipaktuueckue
BBIPAKEHHUI, COZEpKAILIUX | BBIPAKECHUH, conepxamux | 3anarust Nel6, 18-
J0TapuQMmBbl, orepupoBarts | jorapudmel, onepupyer noHstusmu: | 20

MOHSITUSMH: norapudmuyeckoe | jorapuMudeckoe  ypaBHEHHE U

yYpaBHEHHE UM HEPaBEHCTBO, pELIaTh | HEPAaBEHCTBO,  pEUIaeT  OCHOBHbBIE

OCHOBHBIE THIIBl JIOTAPU(IMUYECKUX | TUIMBI JIOTApU(PMUUYECKUX ypaBHEHUN

ypaBHEHU U HEPABEHCTB; Y HEPABEHCTB;

OK 01, OK 02, OK 03

- ONEpUpOBaTh NMOHATHSMHU: CHUCTEMA | - ONEpPUPYET MNOHATUAMH: cucteMa | [IpakTtuyeckue

JIMHENHBIX YPaBHEHUN U €€ pelIeHue,
UCIIOJIB30BaTh CHUCTEMY JIMHEWHBIX
ypaBHEHU U TS peueHust
IIPaKTUYECKUX 3a/1a4;

- HaxOIWUThb PEIICHHUS MPOCTEUILINX

JIMHENHBIX YPABHEHUU U €€ pellIcHueE,
UCIIONIB3YET ~ CUCTEMY  JIMHEHHBIX
ypaBHEHUU TS peuenust
MIPAaKTHUYECKUX 3a/1a4;

- HAaxOJWT pEUICHUs MPOCTEHIINX

3ausaTs Ne 5-7

CHUCTEM u COBOKYITHOCTEH | CHCTEM u COBOKYITHOCTEH

paIoHaIbHBIX ypaBHEHUM U | paloHaIbHBIX ypaBHEHUH H

HEPABCHCTB; HEPABCHCTB

OK 02

- MIPUMEHSITh ypaBHEHHUSI U | - BBIMIOJIHAET MpeoOpa3oBaHus LENbIX, | [IpakTuueckue
HEPABEHCTBA JUTS pelIeHNs | PAMOHAIBHBIX W HUpPpalUOHAIbHBIX | 3aHATHA Nell, 13,
MaTeEMATHYECKUX 3aJa4 M 3a7ad W3 | BRIpakeHWid u pemraer ocHoBHble | 14, 15, 18, 19, 20,
pasnuuHBIX ~ o0yiacTeii  HayKd W | THOBI  IenslX, panuoHanbHeix  u | 30, 31, 32
pealbHO KU3HH, UppAlMOHANIBHBIX ~ YpaBHEHUH WU

- MOJCITUPOBATh PEAbHBIC CUTYaIlMH | HEPABEHCTB;

HAa SI3BIKE  anreOpbl, COCTABIATH | - MIPUMEHSIET ypaBHEHUS i1

BBIPAXXCHUS, YPABHCHHSI, HEPABCHCTBA | HEPABEHCTBA JUIST pelIeHus

10 YCJIOBHIO 3aJa4d, MCCIeA0BaTh | MAaTeMaTU4YeCKUX 3a7ad U 3ajad u3

MTOCTPOCHHBIE MOJIETN ¢ | pa3MMUHBIX ~ OoOJaCTe  HAyKH U

UCIIOJIb30BaHUEM arIapara anreopsr;
OK 02

peanbHOU KHU3HU,
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3) ®yHKUMHU U rpaPUKu: - omepupyeT mnoHATusMHU: ¢GyHKIus, | [IpakTrueckue
- ONepUPOBATh MOHATUAMM: PYHKLUS, | cOCOOBI 3a1aHusl QyHKIMHU, 00nacTh | 3aHATHS Ne§, 12,
crocoObl 3amanusi PyHKIMH, 00J1acTh | OMpEeNeNeHUs U MHOXKECTBO 3HadeHu# | 17, 21, 26, 28
OTIpeJIeJICHUs] U MHOXKECTBO 3HaUeHUH | QyHKIMH, TpaduK GyHKINH, B3AUMHO

¢dbyakumn, rpaduk GyHKINHA, B3aUMHO | 0OpaTHbIE (QYHKIINUH,

oOpaTtHbIe PYHKINY; - OIepUpyeT MOHATUSMHU: YETHOCTh U

- OIepUpPOBaTh MOHATUAMHU: YETHOCTh | HEYETHOCTh byHKLHY, HYJIH

M HEYETHOCTb  (QYHKIMH, HYIU | QYHKIUH, IIPOMEXYTKH

¢byHKLuY, IIPOMEKYTKH | 3HAKOIOCTOSHCTBA;

3HAKOIIOCTOSIHCTBA, - CTPOMT M YHTaeT TpaPuKu

- CTPOUTh UM 4YMUTaThb TIpaQuKU | JMHEHHOW (QYHKIMM, KBaJApaTUYHON

JTUHEWHOW (YHKUMHU, KBAJApAaTHUHOW | (QYHKUMH, CTEHEHHOM (QyHKIMH ¢

(GyHKLIMH, CTENEeHHOM (YHKLUUU C | LEJNbIM [T0Ka3aTeleM;

LIEJIBIM TIOKa3aTeNIeM; - orepupyer TOHSATHSMH:

- OIIEpPUPOBATh HOHATUAMMU: | IEpUOANYECKas byHKLU,
NepruoInIecKast GbyHKIUSA, | TIPOMEKYTKH MOHOTOHHOCTH

IPOMEKYTKU MOHOTOHHOCTH | (pyHKIIMH, TOYKHU JKCTpEeMyMa

byHKIMH, TOYKHU KcTpeMyMa | GyHKIUH, HauOosblIee 51

byHKuuN, HaunOoJbIIee U | HaUMeHblllee 3Ha4eHUus (YHKIMM Ha

HaVMEHbIIee 3HAYeHHUs (DYHKIMHM HA | IPOMEXYTKE, HCIONB3YeT HX JUIS

IPOMEXYTKE, HCIOJIb30BaTh UX JUIA | UCCIEAOBaHUS (DYHKIUM, 3adaHHOU
uccieoBanus  (DYHKIMH, 3aJaHHOW | rpaduKoM;

rpadukom; - omepupyer MNOHATUAMH: TIpaduKu

- ONepupoBaTh MOHATHIMHU: TpadUKH | MOKA3aTEIbHOU, JIOTapu(HMUIECKON H
HoKa3aTeabHOH, JIorapu(pMU4YEeCKOil U | TPUrOHOMETPHUUECKUX byHKUUH,
TPUTOHOMETPHUYECKIX ¢byHkuuH, | ©300paxkarb WX Ha KOOPAWHATHOH

n300pakaTh WX HAa KOOPAWMHATHOW | MJIOCKOCTH M HUCIOJNB30BaTh LIS

IUIOCKOCTH U UCIOJB30BaTh Ul | pellieHHs] ypaBHEHUN U HEPABEHCTB;

pELICHHS] YPABHEHHUI U HEPABEHCTB; - u3o0paxkaTb Ha KOOPAMHATHOU

- n300pakaTb Ha KOOPJMHATHOW | IUIIOCKOCTH  IrpaduKud  JIMHEHHBIX

IUIOCKOCTH  TpadWKH  JIMHEHHBIX | ypaBHEHWH M WCIIOJB30BaTh HMX JUIS

YPaBHEHMH M MCIIOJIb30BaTh UX JUISL | peIIeHUs CHCTEMBI JTMHENHHBIX

peleHus CUCTEMBI JIMHEHHBIX | YPAaBHEHMI;

YpaBHEHU;

OK 01, OK 04

- ucrnonb3oBathk Tpaduku (yHKUIUN | - ucnonb3yer rpaduku ¢pyHkuuil ans | [Ipaktuyeckue

JUIS PEILIEHUS] ypPaBHEHUM;

- HWCIOJIb30BaTh Tpaduku (pyHKUUN
JUIL  HCCIENOBAaHUS IPOLECCOB U
3aBUCHMOCTEH MpU peleHu  3a1a4 u3
ApYyruxX  y4yeOHBIX TMpPEIMETOB U
peanbHOI KU3HU, BBIpAXKaTh
dbopMynaMu  3aBUCUMOCTH  MEXIY
BEJIMYNHAMU;

- HWCIOJIb30BaTh Tpaduku (QyHKUUN
JUIL  WCCIENOBAaHUS IPOLECCOB U
3aBUCHUMOCTEN M3 JpYyrux Yy4eOHBIX
JUCLUILUINH.

OK 01, OK 02, OK 04

pelLlIeHNs ypaBHEHUN;

- UCNOJb3YeT rpa@uku QyHKUUN ISt
HCCIIEIOBaHUS IIPOLIECCOB U
3aBUCHUMOCTEN TpHU pelIeHuH 3aaad
U3 JApPYruxX Y4eOHBIX MpEeIMETOB U
peanbHOI JKUA3HU, BBIpAXKaeT
dopMynaMH  3aBUCUMOCTH  MEXKIY
BEJIMYNHAMU;

- UCTOJb3YeT rpa@uku QyHKUUN ISt
UCCIIEIOBaHU IIPOLIECCOB u
3aBUCHUMOCTEN W3 APYrux ydeOHBIX
JUCIUILINH.

3aHaTus Ne§, 12,
17, 21, 24, 25, 26,
28
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Hauvana MaTeMATH4YeCKOro [IpakTrueckue
aHaJam3a: 3aHsaTua Ned4, 50
- OIIepUpOBaThH HOHSTUSIMHU: | - oTrepupyeT MOHSTUSIMHU:
I10CJIEI0BATENBHOCTD, I10CJIEI0BATENBHOCTD,

apudmernyeckas M TreoMeTpuueckas | apudmerndyeckass U TeoMeTpudecKas

IIPOrPECCHH; IIPOrPECCUH;

- OIepupOBaThH HOHSTUSIMU: | - OTIEPUPYET MOHATUSAMU: OECKOHEUHO

0OECKOHEUHO yObIBaromas | yosiBaromias reOMETPUYECKas]
reoMeTpuuecKas IpOrpeccusi, cymma | mporpeccusi, CcyMma  OECKOHEYHO

OECKOHEUHO yObIBaromIeil | yObIBaromen reOMEeTPUUYECKOM
reOMEeTPHUYECKO IPOTPECCUH; | IPOTPECCUU; 3aJaeT

3a/1aBaTh NIOCJIE0BATENBHOCTH | IIOCIEA0BATENBHOCTH  PA3IIMYHBIMU

pa3IMYHBIMH CIIOCO0aMU; crocobamu;

- UCIIOJIB30BaTh CBOMCTBA | - HCIIOb3YET CBOMCTBA
MOCJIE0BATEILHOCTE W MPOrPECCUid | MOCIEeA0BATEILHOCTE W MPOTrPECCUid

JUIsL  pelIeHHs  pealibHbIX  3ajady | AJid  pelIeHus  peajbHbIX  3a7ad

MPUKIIATHOTO XapaKTepa; MIPUKIIATHOTO XapaKTepa;

OK 06

- OIepUpPOBaThH MOHSITUSIMHU: [IpakTuueckue
HenpepbIBHAs (QYHKIHA, TIPOU3BOIHAS | - ONEepUpPYET HNOHATUAMMU: | 3aHATHS Nod4, 47,
byHKIIH, UCIIONIb30BaTh | HempepbiBHas (pyHKUUA, mpou3BoaHas | 48, 49
reoMeTpuYecKuid U Qusndeckuil | QyHKIUH, UCIIOJIb3YET

CMBICT TPOU3BOJHOW [UIsl PpEIHICHUS | TeOMETpUYEeCKui U du3nuecKuit

3a/1ay; CMBICI TPOU3BOJHON Ui pEIICHUs

- HaXOJUTh POU3BOJHBIC | 3a/1a4;

DIIEMEHTAPHBIX (YHKIUH, BBIYUCIATH | - HaXOAUT IIPOU3BOJIHBIE

MIPOU3BOJHBIC CYMMBI, IPOU3BEICHUS, | DIEMEHTAPHBIX (YHKIMNA, BBIYUCISATH

YacTHOTO (QYHKIUH; IIPOU3BOJHBIE CYMMBI, TPOU3BEACHMUS,

- HCIIOJIb30BaTh IPOU3BOJHYIO JJIS | YaCTHOTO (DYHKIMM;

MCCJIEIOBAHMUS byHKIIUN Ha | - HCHOJb3YyeT MPOU3BOJIHYIO IS

MOHOTOHHOCTh U DKCTPEMYMBI, | UCCIEJOBAHMUS byHKIIUN Ha

PUMEHSITh pe3yNbTaThl | MOHOTOHHOCT UM 3KCTPEMYMBI,

VICCIIEJOBAHMUS K IIOCTPOCHHUIO | IPUMEHSET pe3yJIbTaThI

rpadukos; MCCIJIEIOBAHMUS K [TOCTPOEHHUIO

- HCIOJIb30BaTh MPOU3BOJHYIO MJIs | TpaduKoB;

HAXO0X/ICHNS HaWIy4Ilero PelieHus B | - HCIOJIb3yeT MPOU3BOJHYIO  JUIS

MIPUKIIATHBIX, B TOM YHCJIe | HAXOXKACHNUS HAaWIy4Ilero pelieHus B
COLIMAJIbHO-9KOHOMUYECKUX, 3a/1a4ax; | MPUKIAIHbIX, B TOM qucle

OK 01, OK 04, OK 07 COIIMATbHO-?KOHOMHYECKHX, 3aJa4ax;

- OIIepUpPOBaATH MOHATUSIMU: | - orepupyeT noustusimu: | [IpakTuueckue
nepBooOpazHas u UHTETrpaj, | mepBooOpa3Has U uHTerpai, | 3ansatus Ne 51, 52,
IIOHUMAaThb F€OMETPUYECKHUN U | IOHUMAET F€OMETPUUYECKHI u | 53
(¢u3nUecKuil CMBICI HHTETpaa; (bu3nUecKuil CMBICI HHTETpaa;

- HaXOJUTh nepBooOpasHele | - HaXOJUT epBoOOpa3HbIe

AIIEMEHTAPHBIX (PYHKIUHI, BBIYUCIATH
uHTerpan mno Qopmyne HproToHa-
Jleiibuuma;

- peuiath NpUKIAJAHbIE 33]]a4l, B TOM
quCclle COLNATIbHO-I)KOHOMUYECKOTO U
(bu3NYECKOro XapakTepa, CpeiCcTBaMu
MaTEMaTUYECKOTO aHAIN3a

OK 01, OK 07

AIIEMEHTAPHBIX (DYHKIMHA, BBHIYUCIAET
uHTerpan mno Qopmyne Heiorona-
Jleitbuna;

- peulaeT NpuKIaJHbIE 337a4yd, B TOM
qKCIIe COLUAIbHO-D)KOHOMUYECKOTO H
(bu3nYecKoro xapakrepa, CpeICcTBaMu
MaTEMaTHYECKOI 0 aHaJIN3a;
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5) MHo:xecTBa M JIOTHKA:

- OICpHUPOBATH IIOHATUAMU:
MHOXECTBO, orncpanrun Haza
MHOXKXCCTBAMU, HCIIOJB30BAaTh

TEOPETUKO-MHOKECTBCHHBIN anmapar
JUISL OIIMCAHUs peajbHBIX IPOLECCOB U
ABJICHUM, TIpU PELIEHUU 3ajad U3
JpYrux yu4eOHBIX IPEIMETOB;

- OIIEpUPYET NOHATHUSIMHU: MHOKECTBO,

oncpannuun Hazg MHOXECTBaAMU,
HCIIOJIB3YCT TCOPCTUKO-
MHOKECTBECHHBIN alrrapar JJIA

OIMCaHUs PEAIbHBIX IIPOLECCOB H
ABJICHUM, TIpU PEIIEHUU 3a7ad U3
JIPYTUX y4eOHBIX NPEAMETOB;

[IpakTnueckue
3aHsaTua Ne35, 36,
58

- OIIEpPUPOBATh HOHATUAMMU: | - onepupyer HOHATHAMMU:

OIIpENIENICHUE, TEOpEeMa, CIEICTBHUE, | ONPEICIIEHUE, TEOpPEMa, CIEICTBUE,
JI0Ka3aTesbCTBO. JI0Ka3aTelbCTBO.

I'eomerpus

- ONEpUpOBaTh MOHATHAMU: TOUYKA, | - ONEpUPYEeT MOHATUAMHU: Touka, | [IpakTnyeckue

npsiMasi, IJI0CKOCTh;

- IPUMEHSTh aKCHOMBI CTEPEOMETPUH
W CIEJCTBUS W3 HHUX NPU PEIICHUH
T€OMETPUUYECKHX 3a/1a4;

- OTIepUpPOBATH MTOHSATHUSMH:
napauieIbHOCTh u
NEePHEHANKYJISIPHOCTh  TMPSMBIX |
MJIOCKOCTEI;

- KJIacCH(UIMPOBATH  B3aUMHOC

pacIioyioKeHUe MPSIMBIX U IIIOCKOCTEH
B IIPOCTPAHCTBE;

- OIIEpUpPOBAThH HOHATHUSMMU:
JIBYI'PaHHBIN yroi, rpaHu
JBYTPaHHOIO yria, pebpo

JBYTPAaHHOI'O YIJIA, JIMHEWHBIA Yroj
JBYI'PAaHHOIO YyIJIa, IpajaycHas Mepa
JBYTPAHHOI'O yTJIa;

npsiMasi, IJI0CKOCTh;

- IPUMEHSET aKCHOMBI CTEPEOMETPUU
U CIEICTBUS W3 HUX TMPU PEUICHUU
TrCOMETPUYCCKUX 3a]1a4;

- orepupyeT HNOHSTUSMU:
napajiesIbHOCTh u
NEPIEHIUKYIAPHOCTh  OPSIMBIX U
IJIOCKOCTEH;

- KJIaCCU(PULPYET B3alMHOE

pacnoIoKeHHe NPSMBIX U TIOCKOCTEH
B IIPOCTPAHCTRBE;

- OIIEPUPYET MOHITUSAMHE: ABYTPaHHBIN
yroJi, TpaHu ABYTPAHHOIO yria, pedpo
JBYTPAHHOTO yTJla, JIMHEHHBIA Yroi
JIBYTPAHHOTO YTJa, TpajgycHas Mepa
JIBYTPaHHOTO yTJIa;

3aHsaTua Ne58,59

OK 01, OK 05

- OINepHpPOBATH MOHATHAMH: | - olnepupyeTr nousaTusMHU: | IIpaktuueckne
MHOTOTpaHHUK, BBIITYKJIBIN U | MHOTOTpaHHUK, BBIITYKJIBIN u | 3aHaTHs Ne63-69
HEBBITYKJIbINA MHOTI'OTPaHHUK, | HEBBIMYKJIBIN MHOTOTpaHHUK,

JJIEMCHTHBI MHOTI'OT'paHHUKA, | 3JICMCHTLIL MHOI'OrpaHHHUKa,

IIPaBUJIbHBIN MHOTOTPAaHHUK; IIPaBUJIbHBIN MHOTOTPaHHUK;

- pacClio3HaBaThb OCHOBHbBIC BHUIBI | - pacno3HacT OCHOBHBIC BU/bI
MHOTOTPaHHUKOB (MMpamMuia, Ipu3Ma, | MHOTOTPaHHUKOB (TUpaMua, Mpu3Ma,
Hp}IMOYFOHLHHﬁ TNnapaajieJICIrIICa, HpﬂMOYFOJ’ILHHI\/’I MnapajuICJICTIUIIC,

Ky0); Ky0);

- KJIaccu(UIUpOBaTh | - KJIAacCU(PUUIUPYET MHOTOI'PAaHHHKH,
MHOTI'OI'paHHUKH, BI)I6I/Ipa$I OCHOBaHUA BI)I6I/Ipa${ OCHOBAaHUA JJISA

JUId  KiaccupUKauy (BBIMYKIbIE | | KIacCH(PHUKAILMU (BBIYKJIBIE 51

HEBBIITYKIIBIC MHOTI'OI'paHHUKH, | HCBBIITYKJIBIC MHOTI'OTpaHHUKH,

IMPpaBUJILHBIC MHOT'OTpaHHUKH, | IPABUJIbHBIC MHOT'OT'paHHUKH,

IMPSAMBIC 158 HAKJIOHHBIC IIPHU3MBI, | IPAMBIC 158 HAKJIOHHBIC IIPU3MEI,
HapaJIJ'ICJICHI/IHCI[BI); Hapannenennnezlm);

OK 01, OK 03
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- ONEepUPOBaATh MOHATHIMH: CEKyIas
IJIOCKOCTB, CEUeHue
MHOTOTPaHHHUKOB;

- OOBSCHATH MPUHLUIBI TOCTPOCHUS
CEUEHHUH, HCHOJB3Ys] METOJ CIE/IOB;
CTPOUTh CEYEHHUSI MHOIOTPaHHHUKOB
METOJIOM CIJIEJIOB, BBITIOJHSATh
(BBIHOCHBIE) TUIOCKHE YEpPTEXKHU U3
PHCYHKOB MPOCTHIX 00BEMHBIX UTYD:
BUJ| CBEPXY, COOKY, CHU3Y;

OK 01, OK 03

- omepupyeT TMOHSATHUSMHU: CEKyllas
MJIOCKOCTH, ceueHue
MHOTOTPaHHUKOB;

- 00BSCHSAET NPUHLMIIBI MOCTPOEHUS
CEUEHHUMU, HCMOJBb3Ys] METOJ CIE/IOB;
CTPOUT CEUEHUS MHOI'OIPAHHUKOB
METOJIOM CJIEJIOB, BBITIOJTHSIET
(BBIHOCHBIE) TUIOCKHE YEPTEXH U3
PUCYHKOB MPOCTHIX 00BEMHBIX (UTYD:
BU/J| CBEPXY, COOKY, CHU3Y;

- pemarb 3aJauyd HAa HaXOXKICHHE
reOMETPUYECKUX BEJINYUH o
oOpa3uam WIH aJIropuTMaMm,
NPUMEHSS N3BECTHBIC aHAJTUTUYECKHUE
MCTOJbI IMPU PCUHICHHUU CTAHAAPTHBIX

- pemaer 3aJaud Ha HAXOXJICHUE
reOMETPUYECKIX BEJINYNH o
oOpa3uam W aJIroOpuTMaMm,
HNPUMEHSS U3BECTHBIC aHAINTHYECKHE
MCTOJbI IPU PCIICHHUU CTAaHAAPTHBIX

IIpakTrueckue
3aHsaTug Ne58,59

MaTeMaTHYeCKHUX 3a1a4 Ha | MaTEeMaTHYECKUX 3a/a4 Ha
BBIUHCJICHUE yIJIOB MEX]y | BBIUUCIICHUE YTJIOB MEXy
CKPEIIHBAIOIIUMUCS OPSIMBIMH, | CKPEIIHUBAIOIIUMUCS MPSIMBIMH,

MEXAYy MNpAMOM M  IUIOCKOCTBIO, | MEXKAY MNPAMOA M IUIOCKOCTBIO,

MEXIY TUIOCKOCTSIMHM, JBYTPAHHBIX | MEXIY IJIOCKOCTSIMH, JBYIPaHHBIX

YIJIOB; YIJIOB;

OK 02, OK 05

- BBIUUCIATH OOBEMBI M IUIOIIAAM | - BBIUMCIHACT oO0beMbl H Iuiomanu | [Ipakruyeckue
MOBEPXHOCTEH MHOT'OIPAHHUKOB | IOBEPXHOCTEMN MHOTOI'PAaHHUKOB | 3aHATUA Ne66, 67 —
(mpu3ma, mHpamMuIa) ¢ MpUMEHEHHeM | (pu3Ma, mupamuaa) ¢ npuMmeHneHuem | 70

dbopMyI, BBIYHCIATH COOTHOIICHUS | OPMYJ, BBIUUCISATH COOTHOLICHHS

MEXIy IUIOIAJIMU TIOBEPXHOCTEH, | MEXIY IUJIOLWIAASIMH IOBEPXHOCTEH,

o0beMamMu MOJ0OHBIX | O0BEeMaMU MOI00HBIX

MHOTOTPaHHHUKOB; MHOTOTPaHHHUKOB;

OK 01, OK 02

- OIepupOBaThH HOHSTUSIMU: | - ONepUpYyeT MOHATUSAMU: cuMMmeTpus | [IpakTuueckue

CUMMETpHUsl B IPOCTPAHCTBE, LIEHTP,
OCh M IIJIOCKOCTb CUMMETPHH, LIEHTP,
0Cb U IJIOCKOCTb CUMMETPHH (DUTYPHI;
- W3BJEKaTh, MpeoOpa3oBbIBATh U
UHTEPIPETUPOBATh HUH(POPMAIMIO O
IIPOCTPAHCTBEHHBIX T€OMETPUYECKUX
¢durypax, MIPEACTABICHHYIO Ha
YepTekax U PUCYHKaXx;

- IPUMEHSTh TeOMeTpUYecKkre (aKThl
JUISlL  PEIICHHUs] CTEPEOMETPUUYECKUX
3a/1a4, MPEANOararoluX HECKOIbKO
1IaroB  PEIICHUs, €CIIH  YCIIOBHS
NpUMEHEeHHUs 3aJ1aHbl B IBHOH (popme;
- IIPUMEHATH IpoCTeNIne
[IPOrpaMMHBIE cpencTBa u
AIIEKTPOHHOKOMMYHUKAI[MOHHBIE
CUCTEMBI pu peuieHun
CTEPEOMETPUYECKUX 3a/1a4;

- IIPUBOJUTH IIPUMEPBI
MaTEMaTHYECKUX 3aKOHOMEPHOCTEH B
IPUPOJAE U OKU3HH, pPaACIO3HABATH

B IPOCTPAHCTBE, LEHTP, OChb U
IJIOCKOCTh CUMMETPHH, LIEHTP, OCh U
IUIOCKOCTh CUMMETPUU (UTYPBI;

- U3BJIEKAET, NPeoOpa3oOBbIBAET U
UHTEpHpETHpyeT HH(pOpMALMIO O
MPOCTPAHCTBEHHBIX T€OMETPUUYECKUX
¢burypax, IIPEJICTaBICHHYIO Ha
yepTexax U pUCyHKax;

- TIPUMEHSIET TeOMEeTpUYecKre (GaKThl
JUISL  pElIeHUs CTePEeOMETPUUYECKUX
3aja4, IMpeANoaraloliiX HECKOJIbKO
[IaroB  pelieHus, €clu  YCIOBUS
NpUMEHEeHHUS 3aJ1aHbl B IBHOU (hopme;
- MIPUMEHSET pocTenmne
IIPOrpaMMHBIE CpelCcTBa u
AIIEKTPOHHOKOMMYHUKAIIOHHBIE
CUCTEMBI npu peleHnn
CTEpEOMETPUYECKUX 3a/1ay;

- MIPUBOJIUT IIPUMEPBI
MaTeMaTHUYeCKUX 3aKOHOMEPHOCTEH B
OpUPOAE M JKHU3HM, pacHO3HAeT

3aHsaTUa Ne63-69,

70
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MpOSIBIEHUE 3aKOHOB T'€OMETPUH B
HCKYCCTBE;

- IPUMEHATH NOJy4YEHHbIC 3HAHUS Ha
[IPAKTUKE: aHAJIU3UPOBATh pEAJIbHbIE
CUTyalldd W MPUMEHSITh H3YyUEHHBIE
MOHSITHSI B IIPOLIECCE TIOUCKA PEIICHUS
MaTeMaTU4ecKu CPOpPMYITHUPOBAHHOM
Ipo0JIEMbl, MOJAEIUPOBATH PEATBLHBIC
CUTyalldd Ha s3bIKE TI'E€OMETPHH,
UCCJIEN0BAaTh ITOCTPOCHHBIE MOJEIH C

UCIIOJB30BAaHUEM  T€OMETPUYECKUX
IOHATUM W TEopeM,  ammapara
anreOpbl,  pemarb  MPaKTHUYECKHE

3a/1a4M, CBA3aHHBIE C HAXO0XKJIECHUEM
reOMETPUYECKUX BEJIHYUH;
OK 01, OK 02, OK 03, OK 05

MPOSIBJICHUE 3aKOHOB T'€OMETPUU B
HCKYCCTBE;

- IpPUMEHSET MOJy4YeHHbIC 3HAHUS Ha
[IPAKTUKE: AaHAJIU3UPYET pPEaJbHBIC
CUTyalldd W TPHUMEHSTh H3y4CHHbIC
MOHSTHUS B IIPOLIECCE NMOMCKA PELICHUS
MaTeMaTHu4ecku chHopMynupoBaHHON
Ipo0JIEMBbI, MOJEIUPYET pEaJbHBIE
CUTyalldd Ha S3bIKE T'€OMETPUH,
UCCJIEYeT IOCTPOCHHBIE MOJEIU C

UCIIOJIb30BAHUEM  T'€OMETPUYECKUX
NOHATUM W TeOopeM,  ammapara
anreOpbl,  pemaeTr  IpPakTUYECKHe

3aJa4u, CBA3aHHBIC C HaXOXJICHHUECM
FrCOMCTPHUYCCKUX BECIINYHH,

- OIIEpUPOBATH MOHATUSAMH:
MHOT'OTPaHHUK, BOIMCAHHBIN B cepy U

- onepupyer MTOHATUSMH:
MHOTOIPaHHUK, BIIMCAHHBIA B cdepy

[IpakTnueckue

3aHaTus Ne63, 64,

ONHMCAHHBI OKOJIO cdepbl, cdepa, | U ONUCAaHHBIN OKoJio cdepsl, chepa, | 67-69, 70
BITMCAHHAs B MHOTOTPAaHHUK HJIM TEJIO | BIIMCAHHAsi B MHOTOT'PAaHHHK HIIU TEIO

BpALLCHHUS; BpALLCHHUS;

- BBIYHCIATH COOTHOIICHHSI MEXIY | - BBIYUCISET COOTHOIICHHUS MEXIY
IUIOINASIMU HOBEPXHOCTEH U | IUIOIAASMU MIOBEPXHOCTEH U
00beMaMH MOI00HBIX TEIT, 00bEeMaMH MOI00HBIX TEIT,

- n300paxkath u3yyaemblie QPUTYpHI OT | - U300paXkaeT uzydaeMble GUTYPBI OT

PYKH W C TpPUMEHEHHEM TPOCTBIX | PyKH M C TPHUMEHEHHEM IPOCTHIX
YEePTEKHBIX HHCTPYMEHTOB; YEePTEKHBIX UHCTPYMEHTOB;

- BBITIOJIHATH (BBIHOCHBIC) TUIOCKHME | - BBITIOJHIET (BBIHOCHBIC) TIUIOCKUE

YepTeXKU U3 PHUCYHKOB IMPOCTHIX | YEPTEXKHU M3 PUCYHKOB IPOCTHIX
00BeMHBIX QUTYp: BUI CBEPXY, COOKY, | 00bEMHBIX (PUTyp: BUJ CBEPXY, COOKY,

CHHM3Yy, CTpPOUTb  CEYEHHUS  Tel | CHU3y,  CTPOMT  CEYeHHUs  Tell
BpAIICHHUS; BpAIICHHUS;

- W3BJIEKAaTh, WHTEPHPETHPOBATH U | - HU3BJIEKAET, HWHTEPHpPETUPYET U
npeoOpa3oBbIBaTh  MHGPOpPMAIUIO O | IpeoOpa3oBeiBacT HHGMOPMALUIO O
IPOCTPAHCTBEHHBIX T'€OMETPHUECKUX | IPOCTPAHCTBEHHBIX T'€OMETPHUECKUX

¢durypax, IIPEACTABICHHYIO Ha | durypax, IIPE/ICTABICHHYIO Ha

yepTexkax U pUCYHKax; yepTekax U pUCyHKax;

OK 01, OK 03

- OIepUPOBATh HOHATUAMMU: | - orepupyer nouatusmu: | [IpakTuueckue
HWIMHIpUYECKas MMOBEPXHOCTh, | IWJIMHIPUYECKAs MMOBEPXHOCTD, | 3aHATHS Ne67-69,
oOpazyroniue WIMHAPUYECKOH | oOpazyromue mumHApuaeckoit | 70
MOBEPXHOCTH, IMIIMHIAP, KOHWYECKAas | MOBEPXHOCTH, IMIMHAD, KOHUYECKAS
MIOBEPXHOCTH, o0pa3zyromye | IOBEpXHOCTH, obpazyromiue
KOHMYECKOW TMOBEPXHOCTH, KOHYC, | KOHHYECKOH TIOBEPXHOCTH, KOHYC,
cepuueckas MOBEPXHOCTH; | chepuyeckas MOBEpXHOCTb;

pacrno3HaBaTh Tena BpAIICHHUS | paclio3HaeT Tena BpAICHHS

(umnMHAp, KOHYyC, cdepa U IIap);
OOBSCHATH CIOCOOBI TOJTYYEHHUS TE
BpAIICHHUS; KJIaccu(uIpoBaTh
B3aMMHOE pacrojoxxeHue cepsl U
IUIOCKOCTH; ONIEpUPOBATh HOHATHUSIMHU:
1apoBOit CErMEHT, OCHOBaHHE
CErMEHTa, BBICOTA CETMEHTA, IIAPOBOM

(umnuHOp, KOHYyC, cdepa U 1Iap);
OOBSCHATH CIOCOOBI TOTYYEHHUS TEN
BpalllCHUs; KJIaccu(UIMPOBaTh
B3alMHOE pacrojoxkeHue cepsl H
IJIOCKOCTH; ONIEPUPOBATH NOHITUIMMU:
IapoBOi CErMEHT, OCHOBaHHE
CETMEHTA, BBICOTA CETMEHTA,
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CJIOH, OCHOBaHHWE MIAPOBOTO CIIOS,
BBICOTA IIIAPOBOTO CIIOS, INAPOBOM

IapOBOM CJI0M, OCHOBAHUE IIAPOBOTO
CJOs, BBICOTa  IIAPOBOrO  CJOA,

CEeKTOD; I1apOBOi1 CEKTOpP;

- BBIYUCIATH OOBEMBI M IUIOIIAAM | - BBIYMCIAET OOBEMBI M IUIOIIAIH

HOBEPXHOCTEHN Tel BpAILEHUs, | TOBEPXHOCTEH Teln BpALLCHMUS,

FEOMETPUUECKUX TEJI C MPUMEHEHUEM | TEOMETPUUYECKUX TEJ C NPUMEHEHHUEM

(opmyu; dopmyu;

OK 01, OK 03

- ONEepUpOBaTh INOHATUEM BEKTOp B | - olepupyeT moHATHEM BekTop B | IIpakTnueckue
IIPOCTPAHCTBE; IIPOCTPAHCTBE; 3anatus Ne 60, 61,

- BBIIOJHATH JCHCTBUS CIIOKCHHUS
BEKTOPOB, BBIUMTAHUS BEKTOPOB U
YMHOXEHHSI BEKTOpa Ha  YHUCIIO,
O0BSACHATh, KAKUMH CBOMCTBAMH OHH
00JamaroT;  MPUMEHATH  MPABUIIO
napasuiesienuIe1a;

- OIEpUPOBATH MOHATHSIMM:
JIEKapTOBBI KOOPJAWHATHI B
MPOCTPAHCTBE, BEKTOD, MOJYJIb
BEKTODA, PaBEHCTBO BEKTOPOB,
KOOPAMHATBI BEKTOpA, YIOJ MEXKIY
BEKTOpPaMH, CKaJISIPHOE MPOU3BEICHUE

BCKTOPOB, KOJIUIMHCAPHLBIC n
KOMIIJIAaHAPHBIC BEKTOPHI,
- HaxoIuTb CYyMMY BCKTOPOB U

IIPOU3BEJICHUE BEKTOpPAa Ha YHCIIO,
Yroa MEXAYy BEKTOpaMH, CKaJSpHOE
IIPOU3BEJICHUE, PACKIIAIbIBaTh BEKTOP
10 IByM HEKOJIJIMHEAPHBIM BEKTOPAM;
- 3aJaBaTh IUIOCKOCTb YPABHEHUEM B
JIEKapTOBOM  CHCTEME  KOOpAUHAT;
IPUMEHSTh T€OMEeTpUYECKUuEe (PaKThl
JUIL  PELICHHUS CTEPEOMETPUUYECKUX
3a/1a4, MPEANOaralouuX HECKOIbKO
IaroB  PEIICHMS, €CIH  YCIIOBHUS
NPUMEHEHHUS 3aJ1aHbl B IBHOU (hopMe;
- peuiaTtb IIPOCTEUILINE
r€OMETPUYECKHUE 3a1a4n Ha
IIPUMEHEHHE
BEKTOPHOKOOPIMHATHOTO METO/1A;

- pelarh 3aJa4d Ha J0Ka3aTesIbCTBO

MaTEMAaTHYCCKUX OTHOIIICHUH n
HaXO0XJICHUC TCOMCTPHUICCKUX
BCIIMYHUH 1o 06pa3uaM 5005
ajropurMaM, IMPUMCHASA H3BCCTHBIC

MCTOJbI IMPU PCHICHUU CTAHAAPTHBIX
MaTEMaTHYCCKUX 3a1a4.

OK 01, OK 03

- BBIIOJIHAET JACUCTBHUSA CIOKEHUS
BEKTOPOB, BBIYUTAaHUA BEKTOPOB H
YMHOXKEHHMSL BEKTOpa Ha  4YHCIIO,
O0O0BSCHSET, KAKUMHU CBOMCTBAMHU OHHU
o0nagaroT,  NPUMEHsSIET  MPaBUJIO
napajuieIenunesa;

- ONEPUPYET NMOHATUSAMHU: ICKAPTOBBI
KOOPJIHMHATHI B IIPOCTPAHCTBE, BEKTOD,

MOZYJb BEKTOPA, PaBEHCTBO
BEKTOPOB, KOOPAMHATBI BEKTOPA, YIOJI
MEXIY BEKTOpPaMHU, CKaJIIpHOE
IIPOU3BEICHUE BEKTOPOB,
KOJUIMHEApHbIE U KOMILJIAHApHBIC
BEKTOPBI;

- HaxoQUT CyMMYy BEKTOpOB U

IIPOU3BEJICHNE BEKTOpPAa HA YHCIIO,
YroJl MEeXAYy BEKTOPaMH, CKaJSIPHOE
IIPOU3BEJICHNE, PACKIIAbIBAET BEKTOP
10 IBYM HEKOJUIMHEAPHBIM BEKTOPAM;
- 3a/aeT IUIOCKOCTh YPAaBHEHUEM B
JIEKapTOBOM  CHCTEME  KOOpAMHAT;
INPUMEHSIET TeOMEeTpUYEeCKue (aKThl
JUIL  PELIEHHUS CTEPEOMETPUYECKUX
3a/1a4, NPEANoIararoux HECKOJIBKO
IaroB  PEIICHMs, €CIU  YCIIOBUSA
IIPUMEHEHHUS 3aJ1aHbl B ABHOU (hopMe;
- peraer MIPOCTEMILNE
T€OMETPUYECKHUE 33741 Ha
IIPUMEHEHHE
BEKTOPHOKOOPIMHATHOTO METO/1A;

- pellaer 3aJa4yd Ha J0Ka3aTelIbCTBO

MaATEMAaTHYCCKUX OTHOIIICHUH n
HaXO0XJICHUC TCOMETPHUICCKUX
BCIIMYHH 1o O6p asnam 50)05

ajropurMaM, IPUMCHSASA H3BCCTHBLIC
MCTOJbI IIPpU PCIICHHUU CTAaHAAPTHBIX
MaTEMaTHYCCKUX 3a1a4.

62

BeposiTHOCTB M CTATHCTHKA
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- ONepUpOBaThH MOHATHUSIMU: | - ONIEPUPYET MOHATHUSAMHU: ciydailHbii | [IpakTrueckue
CIy4alHBIN SKCIEPUMEHT (OMbIT) M | SKCHEPUMEHT (ONBIT) W ciydaiiHoe | 3aHsaTus Ne39, 40,
cIy4aliHOe COOBITHE, DJIEMEHTAapHOE | COOBITHE, dJeMeHTapHoe coObiTue | 41, 42, 43
coObiTHE  (PIEMEHTapHbIH  KCXO[) | (3JEMEHTAapHBIH HMCXOA) CIIy4allHOTO
CIIy4aifHOTO OTIbITA, HAXOJUTh | OMbITA, HAXOIUTh BEPOATHOCTH B
BEPOSATHOCTH B OIIbITax C | ombITax c PaBHOBO3MOYXHBIMU
PaBHOBO3MOXHBIMU CIIy4allHBIMH | CIy4alHBIMH COOBITUSIMU, HAXOAUTH U
COOBITUSIMH, HAaXOAWUTh M CPAaBHHUBATH | CPABHUBATH BEPOSTHOCTH COOBITHI B
BEPOATHOCTH COOBITHI B HM3YYEHHBIX | U3yUYEHHBIX CIIy4aifHbIX
CIIy4alHbBIX SKCIIEPUMEHTAX; AKCIIEPUMEHTAX;

-  HaxoauTh u  (GOPMYIUPOBATH | - HAXOAUT U (OPMYIHPYET COOBITUS:

COOBITHS: IepeceyeHme U | mepeceyeHre U 0ObeAMHEHUE JaHHBIX
00beIMHEHHEe  JaHHBIX  COOBITHH, | COOBITHH, COOBITHE,

coObITHE, IIPOTUBOIIOJIOKHOE | IPOTUBOIIOJIOKHOE JaHHOMY

JAHHOMY  COOBITHIO, TOJb30BAThCS | COOBITHIO, T10JIb30BaThCA
auarpaMmMamMu Diiniepa M GOpMyIoi | mtuarpaMMamu  Jitniepa U pOpMyIIoi

CIIOKEHHS BEPOSATHOCTEMH IIPU | CIIOKEHUS BEPOATHOCTEH npu

peLIeHNH 3a/a4; pEIIEeHNH 33/a4;

- ONEepHUpPOBaTh MOHATUSAMU: YCIOBHAS | - ONEPUPYET MOHATUAMU: YCIOBHAS
BEPOSITHOCTh, HE3aBUCUMBIE COOBITHS, | BEPOATHOCTH, HE3ABHCUMBIC COOBITHS,

HAXOJHUTh BEPOSTHOCTH C IOMOIIBIO | HAXOAUT BEPOSITHOCTH C TOMOIIbIO

IpaBWJia YMHOXEHMs, C IIOMOILIBIO | IpaBUja YMHOXKEHHS, C IIOMOIIbIO

JIepeBa CIy4aiHOTO OIbITA; JIepeBa CIy4aiHOTO OTbITA;

- MIPUMEHSATD KOMOMHATOpHOE | - IIPUMEHSIET KOMOWHATOpHOE

MPaBUJIO YMHOXXEHUS TPH PELICHUH | IPAaBUIO YMHOXKEHUS HpPU PEIICHUU

3a/1ay; 3ajauy;

- OIIepUpPOBAThH HOHATHUSIMHU: | - OTIEpPUPOBATH MOHSATUSIMU:
UCIIBITaHUE, HE3aBUCUMBIE | UCIIBITAHUE, HE3aBUCUMBIE
WCIIBITAHUsI, CEpUs UCTIBITAHUH, YCIIEX | UCIIBITAHUS, CEpUS UCIIBITAHUH, YCTIEX

U HeyJaya, HAaXOIAUTh BEpPOSTHOCTH | U HEyAaua, HAXOJIUT BEpPOSTHOCTH

COOBITMd B CEpUU HE3aBUCHMBIX | COOBITUH B CEpUM HE3aBUCHUMBIX
UCIBITAHUM 10 NEpPBOrO  ycliexa, | UCIBITAaHUM 10 TEpBOTr0  yCIEXa,

HaXOJUTh BEPOATHOCTU COOBITUM B | HAXOAUT BEPOATHOCTH COOBITHH B

cepuH UCIbITaHui bepHyiuuy; CepuH UCIBbITaHUM bepHyiuuy;

OK 01, OK 04

- OIIepUpOBaThH HNOHSTUSIMU: | - ONEPUPYET MOHATHAMU: ciydaiiHas | [IpakTuueckue

CiIy4yaliHas BEJIMYUHA, PACIIPEICIICHUE
BEPOSITHOCTEM, JarpaMmma
pacpeneneHus;

- CpaBHMBAaTh BEPOATHOCTH 3HAYECHHUU
Clly4anHON BEJIMYUHBI o
paclpeneieHui0 WX C  TOMOILUBIO
quarpamum;

- OIIEpUPOBATH
MaTeMaTH4eCKOro
IIPUBOJUTH

ITOHATHEM
O0XKUJIaHUA,
MIPUMEPBHI, KakK
MIPUMEHSETCS MaTeMaTH4IeCKOe
O0XKUJAHUE  CIIYYalHOW  BEJIUYUHBI
HAXOJHUTh MaTEMATHYECKOE OKUIAHHE
M0 JTAaHHOMY pacHpelesieHUuI0; UMETh
MPE/ACTABICHHE O 3aKOHE OOJBIINX
Yycell; HWMETh MPEICTaBICHHE O
HOPMAaJbHOM pPaclpeieICHHUH.

BEIIMYUHA, pacpeneneHue
BEPOSITHOCTEM, JuarpaMma
pacipeneneHus;

- CPaBHMBAET BEPOATHOCTH 3HAYECHUU
CIIy4anHON BEJIMYMHBI 1o
pacupeieNeHni0 WM € TOMOUIBIO
Juarpamum;

- Onepupyer MIOHATHEM
MaTeMaTH4eCKOTro OKHJIaHWs,
IIPUBOJUTH IIPUMEPBI, KaK
IIPUMEHSETCA MaTeMaTH4eCcKoe
OKMJAHWE  CIy4alHOM  BEIUYMHBI

HAXOJUTh MAaTEMAaTHYECKOE OKHUIAHHE
M0 JAaHHOMY pacIpelelIeHUI0; UMETh
MIPEICTABICHHE O 3aKOHE OOJBIINX
YHUCCII, HUMETH MNpeaACTaBJICHUC (0]
HOPMAJILHOM PaCIpe/ICIICHHH.

3aHaTus Ne42, 43
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- OmepupoBaTh MOHATHAMH: CpeIHEe
apudmeTHuecKoe, MeHaHa,
HanOosblIee, HAaNMEHbIIEe 3HaYCHUE,
pasmMax MacCHBa YUCIIOBBIX JTAHHBIX;

- YUTaTh W CTPOUTH TAONUIBI H
JarpaMMbl;

OK 01, OK 05

- ONepHpyeT TOHATUSMH: CpeIHee
apudmMeTHIecKoe, MeAHaHa,
HanOoJblIee, HAaNMEHbIIEe 3HaYCHUE,
pasmMax MacCHMBa YUCIIOBBIX JTAHHBIX;
- YUTaeT MW CTPOUT TAONUIBI U
JarpaMMbl;

- CBOOOJTHO OIEPUPOBATH MOHATHAMU:
KOMIUICKCHOE YHCII0 M MHOXECTBO
KOMIIJICKCHBIX 4YHUCCII, MPCACTABJIATH

KOMITJIEKCHBIC qucIa B
anreOpandecKoi u
TPUTOHOMETPUIECKOM dbopwme,
BBIIIOJIHATH apupMeTHUYecKue

ornepanuu ¢ HUMU U H300pakaTb Ha
KOOPAWHATHOM INIOCKOCTH

OK 01

- CBOOOJHO ONEpUPYET TMOHATHAMU:
KOMIUICKCHOE YHCIIO M MHOXECTBO
KOMIUICKCHBIX YHCEJN, IPEICTABISIECT

KOMITJIEKCHBIC qHCIIa B
anreOpandecKom u
TPUTOHOMETPHUYECKOM dbopme,
BBITIOJIHACT apI/I(l)MeTI/I‘-IeCKI/IC

ornepanuu ¢ HUMU U H300pakaeT Ha
KOOPAMHATHOM IIOCKOCTH

IIpakTrueckue

3aasaTusg Ne 33, 34
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