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PaGouas nporpamma paspaboTana B COOTBETCTBUH € TPeOOBaHUAMU:
- MesiepanbEOro rocyAapeTBEHEOr0 00pa3oBaTEILHOIO CTaHAapTa CPEAHEro o01LIero 00pasoBauns,
YTBEPKACHHOr0 npukasoy Munobprayku Pocenn ot 17 mas 2012 Ne 413 (3apernCTpupOBaHHOTO
MusnctepeTsoM roctuimn Poceniickoit Penepanun 7 nions 2012, perncrpaunonnsiit Ne 24480);
- denepanbHOro rocyAapeTBeHHOro odpaszoBarensHoro cranaapra no 08.02.01 CrpourtenseTso u
OKCIUIyaTalusi 3JaHuii M coopyxeHuil cpexsero  rnpodeccHoHanpbHOro  00pa3oBaHus,
yreepxaennoro Ilpukazom  MunoOpHayKku Poccun or 25 moHs 2024  Ned42
(3apeructpupoBanHoro MunuctepeTBoM 1octuimy Poccumiickoit ®enepanmu 25 mions 2024,
perucTpanuonHbli Homep Ne78925).

C YYETOM:
- MejepanbHOii 00pazoBaTesibHON NMPOrpamMMbl cpejHero oduiero odpa3oBaHMs, YTBEPKACHHOM
IIpukazom Munncrepersa npocsemenns PP or 18.06.2024 Ne 418 (3aperncTpMpoOBaHHOIO
MunucteperBom foctiimn Poceniickoii Penepaumu 19 roms 2024, peructpannonnblit Ne 78867);
- TpuMepHON paboueil mporpammbl o0mieoOpazoBaTenbHON AMCHHMILIMHBEL «MaremaTuka» s
npo)ecCHOHANBHBIX 00pa30BaTEeNbHBIX OpraHu3aliii, yrepxieHHoli Ha 3acenanun Cosera 110
OLEHKE COJEPXKaHHs W KayecTBa NPHMEPHBIX pabouyHx mnporpamm 001e00pa3oBaTeNbHOroO M
CONMANBHO-TYMAaHHTAPHOTO IIMKJIOB CPEAHEro NpoecCHOHaNIBHOro 00pasoBanus, npotokon Ne 13
ot 29.09.2022 r.
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1. OBIIASI XAPAKTEPUCTHUKA OBIIEOBPA3OBATEJBbHOM TUCIIATLIMHBI
OY/1.03 MATEMATHUKA

1.1. Ilessb ¥ MeCTO IMCUMILIMHBI B CTPYKTYpe o0pa3zoBaTteiibHoil mporpammsl CIIO

Lenn
MAaTEMATUYCCKUX

JUCHHUILINHGI

IMOHSATHUH,

«MaremaTuka»:
TEOpUM WU

po(heCCHOHANBHBIX TUCIUTUIHH.

METOJIOB,

obecneueHne IIOHUMaHUusA OCHOBHBIX

HCO6XOIII/IMBIX JUIA OCBOCHHUA

Oo6meobpa3oBarensHas gucnumimHa OVYJ[.03 Maremaruka sBIseTcss 00s3aTeIbHOM

YacThIO 0011e00pa30BaTEIBHOTO IIUKIA 00pa3oBaTeIbHON porpaMMbl B cooTBeTcTBUU ¢ PI'OC

CIO no cneunansHoctu 08.02.01 CTpouTenbecTBO U AKCIUTyaTalus 31aHHH U COOPYKEHUH.

1.2. InanupyeMble pe3yJbTAaThl OCBOEHUS M CLHHIJIMHbI

[Lmanupyemsie

PE3YyIbTAaThI

OCBOCHUA

001eo6pazoBaTebHON JUCLUILINHBI

onpenenstorcst B cootBercTBHM ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO. Ocoboe 3HAUCHHE
JTUCHIUTUTHA UMeeT 1pH popmupoBanuu u pazsutuu OK u I1K.
B pe3ynbrate 0cBOCHUS AUCHUTUIMHBI O0yYaIOIIHICS TOJIKEH:

Kon u
HAaUMEHOBAHHE
(hopMupyeMBbIX
KOMIIETCHIU I

HJIaHI/IpyeMBIe PE3YJIbTAThl OCBOCHUS NJUCIHHUIIJINHBI

I[I/ICI_II/IHJ'II/IHapHBIe

OK 01. Beibupats
CIIOCOOBI pELICHUS
3a/1a4
npoheccuoHaNbHO
U IeATeIbHOCTHU
MPUMEHUTETBHO K
pa3IMYHBIM
KOHTEKCTam

OO6mue
B o0JacTH TPYA0BOI0
BOCHUTAHMS:
-  TOTOBHOCTH K TpyIy,
OCO3HaHUE [IEHHOCTH
TPYAOTIOOMs, HWHTEpeC K
pa3IMYHbIM cepam
npodeccnoHanbHOM
JESTCIIbHOCTH, CBSI3aHHBIM C
MaTEeMaTUKON 5 ee
MIPHIOKCHUSIMH, YMCHHE
COBEpILATH OCO3HAHHBIH
BBIOOp Oynymiei npodeccuu
u pean30BbIBATh
cOoOCTBEHHBIC JKU3HEHHBIC
TUJIaHBI, TOTOBHOCTh u
CIOCOOHOCTh K
MaTeMaTHYeCKOMY
00pa3oBaHMIO u
camMo00pa30BaHUIO Ha
NPOTSKEHUU BCEU  JKU3HHU,
TOTOBHOCTh K aKTHBHOMY
YY9aCTHIO B pelIeHnn
MIPAKTUIECKHIX 3a1aq
MaTeMaTH4YeCKOU
HaIpPaBJICHHOCTH
OBJaanenue
NMO3HABATEJILHBIMU
YHHBeEPCAJbHBIMHU

y4eOHBIMU AeHCTBUAMM:
a) 0a3oBble JIOTHYECKHeE

Anredpa W Hayajga MaTeMaTH4eCKOIo
aHaJM3a:

1) UYmncia v BIYMCIIEHHS:

- OIIePUPOBATH TTOHSITHSIMH;
paloHaIbHOE U JACHCTBUTEIHHOE YHCIIO,
OOBIKHOBEHHAsT MW JIECATHYHAs JpOOb,
MIPOLIEHTHI;

- BBITIOJTHATH apu(METHICCKUE OTeparuu
C palMOHANBHBIMH U JEHCTBUTEIHHBIMU
YHCIIaMU;

- BBITIOTHSTH npUOIMKEHHBIE
BBIUHCIICHHSI, HCTIOJB3YS TpaBWIIa
OKpYTJIEHUs, JIeJaTh MPUKUIKY U OLIEHKY
pe3yJibTaTa BEIYUCIICHU;

- ONepHpoBaTh MOHITHUSIMHU: CTEIEHb C
IIEJTBIM TIOKa3aTelieM, CTaHaapTHas Gopma
3aMucy ACUCTBUTETHLHOTO YHCIa, KOPEHb
HATypaJIbHOH  CTENEeHH, HCIOJIb30BaTh
MIOIXOJISTITYIO bopmy 3amnucu
JEHCTBUTENIBHBIX YHUCENl JUISl  PEIICHHS
MPAKTUYECKUX 3aJady W TPEJCTaBICHUS
JTAaHHBIX;

- OmepupoBaTh TOHATUSMHU: CHUHYC,
KOCUHYC M TaHTEHC MPOU3BOJILHOTO YIJIA,
UCIIONIb30BaTh  3alMCh  IPOU3BOJIBHOTO
yria yepes obOpaTHbIe
TPUTOHOMETpHYECKHE (PYHKINU;

- OIepUpOBaTh MOHITUSIMU: HATypalbHOE,
1[eJI0€ YHUCJIO, WCIOJIb30BaTh MPU3HAKU
JEIMMOCTH  TENBIX YHCEN, pa3lIo’KeHHe
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AeHCTBHSA:

- BOCIIPUHUMAT,
(dhopMynupoBaTh u
MpeoOpa3OBEIBATh CYKICHUS:
yTBEpAUTEIbHBIC u
OTpUIATENIbHbIC, CTUHUYHEIC,
YacTHBIE u ob1ue,
YCIIOBHBIE;

- BBISBJIATb MaT€MaTHYECKHE
3aKOHOMEPHOCTH,
B3alMOCBSI3U u
npoTuBopeunss B (pakrax,
JTaHHBIX, HAONIOACHUAX U
YTBEPXKACHHUSIX, IMpejiaraTh
KpUTEpUU JJIsi  BBISBICHUS
3aKOHOMEPHOCTEMN 51
MPOTHUBOPEUHIA;

- Jenmathb  BBIBOJIBI  C
WCIIOJIb30BaHUEM  3aKOHOB
JOTUKH, JCIyKTHUBHBIX U
WHIYKTUBHBIX
YMO3AKJIHOUYECHUH,
YMO3aKITIOYeHUN o
aHAJIOTUU;

MIPOBOAUTH CaMOCTOSITENILHO
JI0Ka3aTeIbCTBA
MaTeMaTHIeCKHIX
yTBEpXACHUN (MpsMbIE U OT
MPOTUBHOTO),  BHICTPAaUBATh
apryMeHTallul0, MPUBOJIUTH

MpUMEPHl U KOHTPIPUMEPHI,
00OCHOBBIBaTb COOCTBEHHBIE
CYXXIIEHUS U BBIBOJIBI;

- BBIOMpATh CHOCO0 pelIeHus
yueOHOM 3a1aun (CpaBHUBATh
HECKOJIbKO BapHUaHTOB
peuieHus, BBIOMpATh
Hauboyiee MOAXOIAMUN C
y4eTOM CaMOCTOSITEIIEHO
BBIJICTICHHBIX KPUTEPUEB).

0) 0a3oBbI€
uccsae10BaTe/IbcKmue
ACHCTBHSA:

- UCTOJIb30BATH BOIIPOCH! KaK
HUCCIIeI0BATEIbCKUN
WHCTPYMEHT MO3HaHUS,
dbopmynupoBaTh  BOIPOCHI,
¢bukcupyromue
MpOTHBOpEUne,  Mpobiemy,
yCTaHaBJIMBaTh HCKOMOE U
JAaHHOE, dhopmupoBaTh
THIIOTE3Y, apryMEHTHpPOBATh
CBOIO MTO3UIIMI0, MHEHHE;

4yluclla Ha IPOCThIC
peuieHus 3a1ay;

- ONEepUpOBaTh IOHATUEM:
palrOHaIbHBIM
OIIEpUPOBATh  MOHATHAMMU:
4YuCla, JECATUYHBIE U
Jorapu@Mel;

2) YpaBHEHHUS H HEPABEHCTBA:

- OIEpHUpOBaTh IOHATUAMH: TOXAECTBO,

MHOXHUTCIIN  OJIA

CTENeHb C
MoKa3aTesieM;
norapupm
HATypaJIbHbIC

yYpaBHEHHUE, HEPaBEHCTBO, LEeIoe,
panMoHaIbHOE, UppanroHaIbHOe
ypaBHEHHUE, HEPaBEHCTBO,
TPUTOHOMETPUUYECKOE YPaBHEHUE;

- BBIIIOJIHATh peoOpa3oBaHus
TPUTOHOMETPUYECKHX  BBIP@KEHUH U

peuiaTb TPUI'OHOMETPHUYCCKUC YPABHCHUA,
- BBIIIOJIHATB HpeO6pa3OBaHI/IH OCIabIX,
panroOHaJIbHbIX n HppaluOHAIbHBIX
Bpra)KCHI/Iﬁ U peUlaTb OCHOBHBIC THIIbI

LEJIbIX, paloOHATBHBIX "
UppaAIMOHATIBHBIX ypaBHEHHUI u
HEPABEHCTB;

- NPUMEHSATh YPaBHEHUS U HEPABEHCTBA
IJid peHICHUA MAaTEMAaTUYCCKUX 3aJad H
3a/la4 M3 PA3NUYHBIX oOJacTedl HayKu U
pEaTbHOM )KU3HU;

- MOJEIUPOBATh pPEAbHbIE CUTyallUd Ha
SI3BIKE aNreOpbl, COCTaBJIATh BBIPAKEHUS,

ypaBHEHHS, HEPaBEHCTBA 110 YCJOBHUIO
3aJa4d,  HUCCIEeloBaTb  IOCTPOEHHBIE
MOJIET C HCHOJb30BAaHHEM ammapara
anreOpsl;

- TPHUMEHSTh CBOMCTBAa CTENEHHW IS
npeoOpa3oBaHus BbIpa)KEHUH,

OICpHUPOBATH MOHATHUAMU: ITOKA3aTCIIBHOC
YpPaBHEHHE W  HEPABEHCTBO, peELIaTh
OCHOBHBIC THUIIBI IIOKa3aTCJIbHBIX
YPaBHEHUI U HEPABEHCTB;

- BBIITOJIHATh npeoOpa3oBaHus
BBIPQKEHUH, COAEpKAIIMX JIOTapu(MBbI,
OIICpHUPOBATH IIOHATHUAMMU.:
JorapupmMuIecKoe ypaBHEHUE "
HEPaBEHCTBO, pEIIaTh OCHOBHBIE THIIbI
JOrapuPpMHUUECKIX ypaBHEHUH u
HEPaBEHCTB;

- HaxoOuTb pElIeHHs  NPOCTEHIINX
TPUTOHOMETPUIECKUX HEPABEHCTB;

- OneprupoBaTh HNOHATUAMU: CHUCTEMaA
JUHEWHBIX YypaBHEHUM U €€ pEelIeHue,
HCIIOJIB30BaTh CUCTCMY JIMHEHUHBIX
yYpaBHEHUN Ui pEIIeHUs MPAKTHUYECKUX
3azay;

- HaXOJUTh PEIICHUs MPOCTEUITNX CUCTEM




- IPOBOJUTH CaMOCTOSITEIIBHO
CIUIAHUPOBAHHBIN
JKCIIEPUMEHT, HCCIICI0BAaHUE
10 YCTaHOBJICHUIO
0COOEHHOCTEH
MaTeMaTU4eCKOro
SIBJICHUS,

00BEKTA,
nporiecca,
BBISBJICHUIO  3aBHCHMOCTEH
MEXIY 00BEKTaMH,
SIBJICHUSIMU, TIPOIIECCAMH,

- CaMOCTOSTENILHO
(dbopmynupoBath 0000ICHUS
W BBIBOJBI IO pe3yJbTaTaM
MPOBEACHHOTO HaOJII0ICHUS],
HCCIEN0BAaHUsd,  OLIEHHUBAThH
JIOCTOBEPHOCTh TIOJTy4SHHBIX

pe3yabTaTOB, BBIBOJIOB U
00001IEHNI;

- IIPOrHO3MPOBATh
BO3MOXKHOE pa3BHTHE
mporiecca, a TaKXe

BBIJIBUTATh  TIPEANOI0KEHUS
O €ro pa3BUTUU B HOBBIX
YCIOBUSIX.

OK
Hcnonb3oBath
COBPEMEHHBIE
CpeICTBa IOMCKa,
aHanm3a u
UHTEPIpETaun
uHpopMaluu, U
MH(pOpPMallMOHHbIE
TEXHOJIOTUH  JUId
BBITNIOJTHEHMS 3a]1a4
npodeccuoHaIbHO
U IeATeNbHOCTHU

02.

B o0JacTH HEeHHOCTH
HAYYHOI'O NO3HAHUS:

- c(hOpMHUPOBAHHOCTh
MHPOBO33PEHHUS,
COOTBETCTBYIOILETO
COBPEMEHHOMY
pa3BUTHUs HayKu u
OOLIECTBEHHONM  NPaKTHKH,
MMOHMMAaHHUE MaTEeMaTUYECKOU
HayKu KaK cdepsl
YEJIOBEUECKOU JEeSATENbHOCTH,
JTalioB €€  pPa3BUTUS U
3HQUUMOCTU JJI1 Pa3BUTHUSA
[UBWJIA3AIIH, OBJIaJICHUE
SI3IKOM ~ MaTe€MaTUKu |
MaTeMaTUYECKON KYyIbTYypOil
Kak CpeACTBOM TIO3HAHUSA
MHpa, TOTOBHOCTD
OCYUIIECTBJISATh MPOEKTHYIO U
HCCIIEI0BATENBCKYIO
JeSITeNIbHOCTD
WHJIMBUIYaJIbHO U B TPYIIIIE.
B) YyMeHue padorarb C

YPOBHIO

uHpopmanuei:

- BBISIBJISITD NCUITUTHI
nH(popManuy, MaHHBIX,
HEOOXOAUMBIX IS OTBETA Ha
BONPOC H NI peUICHUsS
3a7a4H;

u COBOKYITHOCTE
YPaBHEHUI U HEPABEHCTB;
3) ®yHkuMu 1 rpauku:
- ONepUpOBaTh MOHATUAMHU: (QYHKLUS,
crocoObl  3amaHusi  (YHKIHH, 00JacTh
ONpeNeNieHusT M MHOXKECTBO 3HAYCHUH
byakuun, rpaduk QYHKIMHA, B3aUMHO
oOpatHble QYHKINU;

- ONepupoBaTh MOHATUSMHU: YETHOCTb U
HEYETHOCTh (YHKIMHM, HYIH (QYHKIUH,
MIPOMEKYTKH 3HAKOTIOCTOSIHCTBA;

- WUCMONB30BaTh Trpaduku (GYHKIUN IS
pelIeHNs] ypaBHEHUM;

- CTPOWUTh M YHTaTh IpadUKd JIMHEHHOM
byHKIIH, KBaJAPaTUYHOMN byHKIIH,
CTETIEHHOU byHKINN c LEJTBIM
MOKazaresem;

- WUCTONB30BaTh Trpaduku (GYHKIUN IS
WCCIIETIOBAHMUS MIPOLIECCOB u
3aBUCUMOCTEH MpH pPEIICHHH 3a71ad M3
JIpYruX y4eOHBIX MPEeIMETOB U PeabHOU
KU3HH, BBIpAXXaTh bopmynamu
3aBHCHUMOCTH MEXKIy BEJIUYUHAMU;

- OIIEPUPOBATH TOHSATHUSIMH:
nepuoAnueckas (QyHKIHS, MTPOMEKYTKH
MOHOTOHHOCTH byHKINH, TOYKH
9KcTpeMyMa (yHKIMU, HauOoJblliee W
HaVMEHbIllee 3HAueHUs (QYHKIUM Ha
MPOMEXKYTKE, HCIOJIb30BaTh WX  JUIA
UCCIIEIOBaHMS GyHKIMH,  3aJaHHOM
rpaduxom;

- ONepupoBaTh
MOKa3aTeIIbHOM,

palrOHAJIbHBIX

MNOHATUAMM:  IpaduKu
aorapumuyeckot  u
TPUTOHOMETPHUUYECKUX GbyHKINH,
n300paxkaTb ~UMX HAa  KOOPJAMHATHOMN
IUIOCKOCTH W HCHOJBb30BATh JUIS PELICHUs
YPaBHEHUI U HEPABEHCTB;
- uzobpaxaThb  Ha
IIJIOCKOCTH rpaduxu JIMHEWHBIX
ypaBHEHMH M HCIIONB30BaThb MX JUIf
pelIeHusT CUCTEMBI JINHEWHBIX YPAaBHEHHI;
- HCIONB30BaTh rpaduku (QyHKIMHA s
WCCIIEIOBAaHMSI TIPOIIECCOB U 3aBUCHUMOCTEH
U3 APYruX y4eOHBIX TUCIHUILINH.

4) Hauana MaTeMaTH4YeCKOro
aHaju3a:

- OIIEpPUPOBATH TOHSATHSIMH:
MOCJIeI0BATEIbHOCTD, apupMeTHyecKas U
reoMeTpHUEecKasi IPOrPecCHH;

- ONEepUpPOBaATh IMOHATUAMHU: OECKOHEUHO
yOBIBaroIasi FreOMETpUIECcKas Mporpeccus,
CyMMa 0ECKOHEUHO yOBIBatOIIEH
IreOMETPHUYECKON IPOrpeccuu; 3ajaBaTh

KOOPJAMHATHOMU




- BBIOMpaTh WH(MOpPMAIUIO U3
HUCTOYHHUKOB Pa3IMYHBIX
THUIIOB, aHAJIM3UPOBATh,
CHCTEMaTH3HPOBATh "
WHTEPIPETHPOBATH
nH(pOpMAIIHIO Pa3IMUHBIX
BHJIOB u dhopm
MIPECTABIICHHUS;

- CTPYKTYPHPOBATH
nH(GOPMAILNIO, TPEICTABIATH
€ B pazIuuHBIX (opmax,

WLTIOCTPUPOBATH
rpauvecKu;
- OICHMBATh HAJEKHOCTH
nHpopmauu o
CaMOCTOSITEIILHO
chopMyIUPOBAHHBIM
KPUTEPHSIM.
OK 03. | B o0sacTu JAYXOBHO-
[InanupoBaTh ¥ | HPABCTBEHHOI'0
pean30BbIBATh BOCIIUTAHUS:
coOCTBEHHOE - OCO3HaHHWE  JyXOBHBIX
npodeccuoHaNbHO | IIEHHOCTEH POCCUICKOTO
€ W JHMYHOCTHOE | HapoJa, C(HOPMHPOBAHHOCTH
pa3BuUTHE, HPABCTBEHHOTO  CO3HAHUA,
NpEANPUHIMATEND | ITHYECKOTO MIOBEJICHHUS,
CKYIO CBSI3aHHOT'O C MPAaKTUYECKUM
NeSTeTbHOCTh B | IPUMEHEHHEM  JOCTHIKEHHH
npoecCHOHATIBHO | HAYKH U JIeSTENbHOCTBIO
i cdepe, | yu€HOro, 0OCO3HaHUE JTUYHOTO
UCIIOJIb30BaTh BKJIa/1a B MOCTPOEHHE
3HAHUS M0 | yCTOWYUBOTO OyIYIIETO;
¢buHaHCOBOM Osnagenne YMeHHEM
IrPaMOTHOCTH B | CAMOKOHTPOJISI KAK YaCThI0
Pa3InYHbIX PeryJISITHBHBIX  Y4eOHBIX
JKAU3HEHHBIX aelcTBHIL:
CUTYalHAX - BIIA/IETh HaBbIKaMHU
MO3HABATENbHON pediiekcuun
KaK OCO3HAHHUS

COBEpIIAEMbIX JIEUCTBUUA U
MBICJIUTEIBHBIX  MPOIECCOB,
UX Ppe3yabTaToB, BIIAJCTh
croco0amMM  CaMOIIPOBEPKH,
CAaMOKOHTpPOJISL TIpoliecca M
pe3yibTara pereHus
MaTeMaTHYECKOM 3a/1auu;

- TpeaBHICTh TPYIHOCTH,
KOTOpbIE MOTYT BO3HUKHYTb
OpH  pEmICHHH  3ajadW,
BHOCUTh  KOPPEKTHBBI B
NesITeIbHOCTh Ha  OCHOBE
HOBEIX 00CTOSITCIILCTB,
JTAHHBIX, HaliICHHBIX

ITOCJIEI0BATEILHOCTH Pa3TUIHBIMHU
criocobamus;
- HCITI0JIb30BaTh CBOICTBa

IIOCJIEZIOBATEIbHOCTEN U NPOTPECCHM IS
pElIeHNs] pealbHbIX 3aJad INPUKIAIHOIO
Xapakrepa;

- OIEpUPOBATH IOHATHUAMHU: HEIPEPBHIBHAS
GbyHKIMA, IIPOU3BOHAS ¢byHKIMY,
UCIIOJIb30BAaTh TEOMETPUYECKUAN "
(Gu3NYecKuid CMBICT TPOU3BOAHON JUIs
pellIeHns 3a1a4;

- HaXOAWUTh IPOU3BOAHBIE SIEMEHTAPHBIX

GYHKIMA,  BBIYUCIATH  IPOU3BOJHBIC
CYMMBI, POM3BEACHNS, 9aCcTHOTO
GbyHKIW;

- HCIONIb30BaTh  NPOU3BOJHYIO IS

uccienoBaHus QyHKIIMY HA MOHOTOHHOCTb
U DKCTPEMYMBI, IPUMEHATH PE3YJIbTATHI
UCCIIEIOBaHMS K TOCTPOEHUIO IPa(hUKOB;

- HCIOJb30BAaThb  INPOU3BOJHYIO  JUIA
HaXOXJIEHUS HAWIydllero peuleHUus B
IPUKIAIHBIX, B TOM 4YHUCIE COLUAIbHO-
9KOHOMMUECKHUX, 3a/1a4ax;

- OIEpUPOBATh MTOHATUSIMH:
nepBooOpa3Hasi M MHTErpaj, IOHUMATh
T€OMETPUUYECKUH U (PU3NYECKUN CMBICIT

WHTETpaIa;
- HaXOJIHUTh nepBooOpaszHbIe
JJIEMEHTApPHBIX  (QYHKIWH,  BBIYHCIATH
uHTerpan no  ¢opmyne  HeroroHa-
JleiiOHuma;

- pewmarh NPUKIATHBIE 3aJa4yd, B TOM
YHUClIe  COINHMAIbHO-DKOHOMHYECKOTO U
(u3MUecKoro  XapakTepa, CpeACTBAMH
MaTeMaTHYECKOTO aHAIN3a;

5) MHoxkecTBA U JIOTHKA:

- OIICPHUPOBATH IMOHATHAMH: MHOXKCECTBO,
oreparumn HaJ MHOXXECTBAMHU;
HCITIOJIb30BaTh TEOPETHKO-
MHO>KECTBEHHBIN ammapaTr Ui ONUCAHUS
pETBbHBIX TIPOIECCOB W SIBICHUU, TIpH
pelieHny 3afad U3 JAPYTUX  Y4eOHBIX
MPEIMETORB;

- OMEpPHUpPOBAThH MOHATUSMH: OMpEJeNICHNUE,
TeopeMa, CIIeJICTBHE, JOKAa3aTeIbCTRO.

I'eomerpus

("I'eomerpnueckue ¢urypst u HX
cBoiicTBa'", "U3mepenue
reoMeTpHYeCKHX BeJIHYHH"

- ONepupoBaTh  IMOHATUSAMHU:  TOUKA,

IpsAMas, MI0CKOCTh;
- NPUMEHATb AKCUOMBI CTEPEOMETPUU U
CIENCTBMS U3 HHUX IPU  PELICHUU




OLIMOOK, BBISIBJICHHBIX
TPYIHOCTEN;

- OILICHUBaThb COOTBETCTBHE
pesyiabTara LeNu U
YCIIOBHUSM, OOBSICHATH
NpUYUHBI OJOCTUXKCHUA WA
HEIOCTHKEHHUS PE3YJIbTaTOB
ACATCIIbHOCTH, Haxo4uThb
omMOKy, JaBaTb  OLEHKY

PUOOPETEHHOMY OTIBITY

OK 04.
O dexTuBHO
B3aMMO/ICHICTBOBAT
b M paboTaTh B
KOJIJIEKTHBE u
KOMaH/J1e

B oOaactu ¢usnyeckoro
BOCIIMTAHUS:

- ¢(hOpMUPOBAHHOCTh YMCHHUS
MPUMEHSTh MaTeMaTHYEeCKHe
3HaHUS B UHTEpecax
310poBOrO0 M 0e30macHOro
obpaza KU3HH,
OTBETCTBEHHOE OTHOIICHUE K
CBOEMY 3JI0POBBIO (310pOBOE
nuTaHue, cOaIaHCUPOBAHHBIN
PSKUM 3aHATUH U OT/bIXA,

perynsipHas busnueckas
AKTHUBHOCTb ), (busngeckoe
COBEpPILICHCTBOBAHUE npu
3aHATHUAX CIIOPTUBHO-
03JI0POBUTEIBHOU
JesITebHOCTbIO;

OBianenue YMEHHUSAMH

COBMECTHOM JeATeJbHOCTH:
- TIOHUMAaTh M HCIIOJIH30BaTh
MPEUMYIIIeCTBa KOMaHIHON U
VHJIMBUIYaJIbHOU paboThI
MpH  peHIeHUH  y4eOHBIX
3a1a4, TOpPUHUMATH  IEJb
COBMECTHOM  JESTEIbHOCTH,
IUIAaHUPOBATh ~ OpPraHU3AIUI0
COBMECTHOMN paboThl,
pacmpenenaTb BHIBI padoT,
JIOTOBApUBATLCS, OOCYKIaTh
nporecc u pe3ynbTaT
paboTel, 00001aTE MHEHUs
HECKOJBKHUX JIOJCH;

- y4acTBOBaTh B TPYIIOBBIX

bopmax paboTHI
(oOcyxnenus, oOMeH
MHEHUM, "MO3roBbIC
mTypMbI" " UHBIE),
BBIMOJIHATE ~ CBOIO  4acThb

paboThl M KOOPIMHUPOBATH
CBOM [JEUCTBHUS C JPYTUMU
YJIeHaMU KOMaH/Ibl,
OIICHUBATh KayeCTBO CBOETO
BKJIaJIa B OOIIMI MPOAYKT 1O

F€OMETPUYECKHX 3a/1a4;
- OIICPpHUPOBATH INOHATUAMU:
NapaJyIeIbHOCTh W IEPHEHIUKYISIPHOCTD
MPSIMBIX U IJIOCKOCTEM;

- KJIaCCU(PUIIPOBATH B3aMMHOE
pacIoIOKEHNE MNPSMBIX W IUIOCKOCTEH B
IPOCTPAHCTBE;

- OmICpUpPOBaTh IMNOHATHUAMM: I[ByrpaHHBIﬁ

yroj, TpaHd JABYI'PaHHOIO Yyria, peodpo
JBYTPAHHOI'O  YIJIa, JIMHEHWHBIA  yrou
JBYTPaHHOrO  yIyla, TpajycHas Mepa
JBYT'PAHHOIO YIJIa;

- OIIEpUPOBAThH HOHSTHAMM:
MHOTOTPaHHMK, BBITYKJIBIA U HEBBITYKJIbIH
MHOT'OTPaHHUK, JJIEMEHTBI
MHOT'OTpaHHUKa, IIPABUJIbHBIN
MHOT'OTPaHHUK;

- pacmo3HaBaTb  OCHOBHBIE  BUJBI
MHOTOIpaHHMKOB  (MMpaMuja, MpU3Ma,
IPSIMOYTOJIBHBIN Mapaienenumnes, Kyo);

- KJaccu(uuupoBaTb MHOTOI'PaHHMKH,
BBIOMpAsi OCHOBAHUS ISl KJIACCH(HKAINN
(BBIIYKJIBIE u HEBBIITYKJIbIE
MHOT'OTpaHHUKH, IIpaBUJIbHbIE

MHOTOTPaHHHMKH, TpSIMbIE M HAKJIOHHBIC
MIPHU3MBI, TapaJUICIICTTUTIEIb);

- ONEepUpPOBATh MOHATHUSAMHU: CEKyIlas
IUIOCKOCTh, CE4€HNE MHOTOTPAHHUKOB,;

-  OOBSICHATH TPHUHIUIBI  TIOCTPOCHUS
CEUEHMH, HCIOIb3ys METOJA  CIENOB;
CTPOUTH CeUeHHWs ~ MHOTOTPAaHHUKOB
METO/IOM CJIE/IOB, BBIIOJIHATH (BBIHOCHBIC)
TUTOCKHE YEPTEXH M3 PHUCYHKOB IMPOCTHIX
00BbEMHBIX (Uryp: BHJI CBEpXy, COOKY,
CHH3Y;

- pemlaTb 3aJaud  Ha  HAXOXKICHHE
T€OMETPUUYECKUX BEIUYUH 1O oOpasimam
WIM alNropuTMaM, TNPUMEHss W3BECTHBIC
AQHATUTHYECKUE METOAbl TIPU  PeIIeHHH
CTaHJAPTHBIX MaTeMaTHYeCKHX 3aJad Ha
BBIUUCIIEHUE DPACCTOSHUN MEXIy IBYMS
TOYKaMH, OT TOYKU JO MPSIMOM, OT TOUKHU

0 IIIIOCKOCTH, MCXKIY
CKpCHIMBAOIHUMUCA ITPAMBIMU,
- peuaTtb 3aga4un Ha HaXO0XJICHUC

TCOMCTPHUICCKUX BCIUYHUH 110 06pasuaM
WM ajiroputMaM, HOPHUMCEHAA HW3BCCTHBIC
AHAIIUTUYCCKUC MCTOJAbI IIpU PCHICHUU
CTaHAAPTHBIX MAaTEMATUYCCKHUX 3aJad Ha

BBIYUCIICHUE YIJI0B MEXIY
CKPCIIMBAOIIMMHUCA HPSIMBIMH, MEXIY
IpsAIMOM u IIJIOCKOCTBIO, MEXKIY

IJIOCKOCTSIMU, IBYTPaHHBIX YIJIOB;




KPUTEPHSIM,
cOopMyIHpPOBaHHBIM
y4aCTHUKAMHU
B3aUMOJCHCTBUS.
OsBJaanenue YMeHHEM
CaMOOPraHHU3alUHN KaK
4acThbI0 peryasTHBHbBIX
Y4eOHBIX J1eiiCTBMIi:

- COCTaBJIATH IIJIaH, AJITOPUTM
peleHust 3a1aud, BBIOMPATh
Croco0 pELIeHUus € Yy4eToM

HMEIOIINXCS ~ PEeCypcoB U
COOCTBEHHBIX
BO3MOXKHOCTEH,
apryMeHTHPOBATh u
KOPPEKTHPOBATh  BapHAHTHI
peuieHuii ¢ y4eToM HOBOM
uHpOpMaNny.

OBJ1ageHue yYMeHHeM
CAMOKOHTPOJISAA KaK 4YaCThI0
PEryJASITUBHBIX  Y4eOHBIX
aelcTBHIL:

- BIIAJICTh HaBbIKAMH
MO3HABATENBHON peduexcun
KakK OCO3HAHUS

COBEpIIAEMbIX JIEUCTBUUA H
MBICIIHTEIBHBIX  MPOIECCOB,
UX  Ppe3yiabTaToB, BIAJETh
crocobamMu  caMONPOBEPKH,
CaMOKOHTpPOJISL Iporecca U
pe3yibTara pemeHus
MaTeMaTHYeCcKOM 3a/1auu;

-  TpeABHIETh TPYIHOCTH,
KOTOpBIE MOTYT BO3HUKHYTh
npu  pemeHHHd  3ajadd,
BHOCUTb  KOPPEKTHBBI B
NesITeTbHOCTh Ha  OCHOBE
HOBBIX 00CTOSITENbCTB,
JTAHHBIX, HalIeHHBIX
OLINOOK, BBISIBIICHHBIX
TPYJIHOCTEM;

- OIICHHUBaThb COOTBETCTBUE
pe3yibTara e u
YCIIOBHUSIM, OOBICHATH
MPUYUHBI JTOCTH)KCHUS WM
HEJIOCTHKEHHUS PE3yIbTaTOB
TeSITeTbHOCTH, HaXOJIUTh
ommnOKy, JaBaTb  OICHKY
PUOOPETEHHOMY OTIBITY.

OK
OcCylecTBISITh

YCTHYIO
NUCbMEHHYIO

05.

B o00JgacTtm »JcTeTH4ecKkoro

BOCIIUTAHUSA:
- 3CTETUYECKOE OTHOLIEHHUE K
MHUDPY, BKJIIOYas O3CTETUKY

- BBIUMCIATH O00BEMBl M  IUIOIIAAU
MOBEPXHOCTEH MHOTOIPaHHUKOB (TIpH3Ma,
nypamMuga) ¢ T[pUMEHEHHEeM (GopMyII,
BBIUUCIIATH COOTHOILICHUS MEXTY
IUIOILAASIMA  [IOBEPXHOCTEH, oObeMaMu
10TOOHBIX MHOTOTPAHHUKOB;

- ONEepPUPOBATh IMOHATHUAMM: CUMMETPUS B
MPOCTPAHCTBE, LEHTP, OCh M IJIOCKOCTb
CUMMETPHUH, LEHTP, OCb U IIJIOCKOCTb
CUMMETpPUU (PUTYPBI;

- U3BIEKaTb, INpeoOpa3oBbIBaTh U
UHTEPOPETHPOBaTh  HHPOPMAIMIO O
IPOCTPaHCTBEHHBIX TreOMETPHUUECKUX
¢burypax, mpeJCTaBICHHYIO Ha YepTeKax U
pHUCYHKaXx;

- TIPUMEHSTHh TeOMEeTpUYecKre (PaKThl IJis
pelIeHus ~ CTepeoOMEeTpUYECKHX  3ajad,
NPEANONarafoIuX  HECKOJIbKO  IIaroB
peLIeHHs, €CIM YCJIOBHMsS IpPUMEHEHUs
3a/laHbl B ABHOU (hopMeE;

- IPUMEHATHh MPOCTEHIINE NpPOrpaMMHBIE
cpeacrtsa U
JIEKTPOHHOKOMMYHHUKAIIMOHHBIE CHCTEMbI
IPY PELICHUH CTEPEOMETPHUECKUX 3a7ay;
- IPUBOAUTH INPUMEPbl MATEMATHUYECKHX
3aKOHOMEPHOCTEH B HPHUPOAEC W IKU3HH,
pacrio3HaBaTh  TPOSIBICHHE  3aKOHOB
Te€OMETPHH B UCKYCCTBE;

- TPUMEHSTHh TIOJTyYEeHHBIC 3HAHUS Ha
NpakTUKE:  aHaJIM3MPOBATh  pealibHbIE
CUTyallud ¥ TPHUMEHATh H3y4YCHHBIC
HNOHATUS B TpoOIlecce IOUCKA pPELIeHUs
MaTeMaTHIeCKU cOopMyITHpPOBaHHON
npoOJjeMbl,  MOJEIUPOBaTh  pealibHbIe
CHUTyallud  Ha  s3BIKE  T€OMETPHH,
UCCIIeIoBaTh IMOCTPOEHHBIE MOJIENU €
WCTIOJIh30BaHUEM re€OMETPHUECKUX
MOHATUH M TeopeM, armapara anreopsl,
pemaTh MPaKTHYECKUE 3a]1auH, CBSI3aHHbIC

c HaxO0XJIEHUEM F€OMETPUUYECKHUX
BEJINYWH;

- OMepUpOBaTh MOHATUSIMU:
IUATUHIpUYECKast MMOBEPXHOCTb,
oOpa3yroiue HAITUHAPUYECKOU
MOBEPXHOCTH,  IWIUHAP, KOHHUYECKAs

MOBEPXHOCTh, O00pa3yroIre KOHHYECKON
TMOBEPXHOCTH, KOHYC, chepuyeckas
MMOBEPXHOCTH;

- pacmo3HaBaTh Teya BpalieHus (IHITHHID,
KOHYC, cepa u 1map); oOBSACHATH CIOCOOBI

TOJTYYEHHS TeI BpaIlICHUS;
KJ1accu(UIUpPOBaTh B3alMHOE
pacnojoxeHue chepbl M IUIOCKOCTH;




KOMMYHUKAITHIO

Ha
roCyJapCTBEHHOM
si3pIKe Poccuiickom
denepaunn C
Y4EeTOM
0COOEHHOCTEH
COLIMAJIBLHOTO 5
KYJIbTYPHOTO
KOHTEKCTa

MaTeMaTHIeCKUX
3aKOHOMEPHOCTEH, 0OBEKTOB,
3ajady, pelIeHuH,
paccyXIeHui,
BOCIIPUUMYHUBOCTh K
MaTEeMaTUYCCKHM  acIeKTaM
pa3IMYHBIX BHUJIOB
HCKYCCTBA;

OsBJaanenue YMeHHEM
O0IIEHHsI KAaK  4acTblo
YHHBepCaJbHbIX
KOMMYHUKATHBHBIX
Y4eOHBIX 1efiCTBMIi:

- BOCIIPUHUMATD u

(bopMyIMpOBATh CYXIEHUS B
COOTBETCTBUU C yCIOBHUIMH U
uensMu  oOlIeHus,  SICHO,
TOYHO, T'PAMOTHO BBIPAXKATh
CBOIO TOUKY 3PEHHUS B YCTHBIX
U TNHCbMEHHBIX  TEKCTaXx,
JlaBaTh IIOSICHEHUS 10 XOXIY
pelieHus 3a/1a4u,
KOMMEHTHPOBATh
IIOJIyYEHHBIN pe3yJIbTaT;

- B Xome oOcyxaeHus
3aJ1aBaTh BOIPOCHI o
CYILIECTBY o0cyxaaemMoit
TEMBbI, TPOOJIEMBI, perraeMoi
3a/lauM, BBICKA3bIBaTh HJIEH,
HallEJICHHbIE  Ha  IOMCK
pelIeHNs, COTIOCTABIISITh CBOU
CYXKICHHS C CYKICHUSIMHU
JPYTUX YYaCTHHUKOB JHAaJora,

oOHapyKuBaTh pa3iuyhe u
CXOJCTBO TTO3UITNM, B
KOPPEKTHOM dopme
(dhopMynupoBaTh
pasHoriacus, CBOU
BO3PAKCHHS,

- TPEJICTaBIATh PE3YIbTaThl
peteHus 3aaum,
IKCIEPUMEHTA,
WCCIIeIOBAHMS, NIPOCKTA,
CaMOCTOSITENILHO ~ BBIOMpATh
dbopmaT  BBICTYIUIGHHS  C

YUYETOM 33J1au Mpe3eHTALH U
0COOEHHOCTEHN ayAUTOPHH.

OTIEpUPOBATH MTOHSATHSIMH: apoBOH
CEerMEHT, OCHOBaHHE CETMEHTa, BBHICOTa
CEerMEHTa, IIapOBOM CJIOM, OCHOBaHUE
IapOBOIr0 CJIOS, BBICOTA IIAPOBOTO CJIOS,
IapOBOI CEKTOP;

- BBIYUCIIATH O6’b CMBbI 148 IJiomaan
HOBerHOCTeﬁ TEI BpalicHus,
FCOMeTpI/I‘-IeCKI/IX TCI C HpI/IMeHeHI/IeM
(opmyu;

- OIIEpHUPOBATH IIOHSTUSAMU:

MHOTOTPAaHHHK, BIHCAaHHBIH B cdepy u
ONMMCAaHHBI  OKkoNo  cdepwl,  cdepa,
BIHMCAaHHAsE B MHOTOTPaHHUK WM TEJO
BpALICHUS;

- BBIUHCIATH  COOTHOIICHHUS — MEXIY
IUIOINAASIMA TIOBEPXHOCTEH M 0OBeMaMu
IMOJOOHBIX TEJI;

- u300pakaTh U3y4aeMble GUIYpbl OT PYKH
¥ C NPUMEHEHHUEM TIIPOCTHIX YEPTEKHBIX
UHCTPYMEHTOB;

- BBINOJHATH  (BBIHOCHBIE)  TUIOCKHE
YEepPTEIKU U3 PUCYHKOB MPOCTHIX 0O BEMHBIX
¢dburyp: BHUI cCBepxy, CcOOKy, CHU3Y,
CTPOUTH CEUCHHS TEJI BPALICHHUS;

- U3BJEKaTh, HWHTEPIPETHPOBATH U
peoOpa3oBbIBATH nH(pOpMaLHIO 0
IMPOCTPAHCTBCHHBIX reOMCTPHUICCKUX

¢burypax, npeJCTaBICHHYIO Ha YepTeKax U
PUCYHKAX;

- OIEepHUpOBaTh
MIPOCTPAHCTBE;

- BBINOJIHATh
BEKTOPOB,
YMHOXEHUS

[IOHATUEM BEKTOp B
JEUCTBUS  CIIOXKCHUSA
BBIYMTAHUS  BEKTOPOB M
BEKTOpa Ha 4UCIIO,
OOBSACHATh, KakKUMU CBOWCTBAMU OHH
o0ajaroT; IIPUMEHSATH IIPaBUIIO
napajuIeNenuIena;
- OIEepUpOBaTh IOHATUAMH: JAEKAPTOBBI
KOOpPAMHATBl B IIPOCTPAHCTBE, BEKTOD,
MOZYJb BEKTOpPa, PaBEHCTBO BEKTOPOB,
KOOpDAMHATBl ~ BEKTOpPa, Yroid  MEeXAy
BEKTOpPAaMH, CKaJsPHOE IPOU3BEACHUE
BEKTOPOB, KOJUIMHEapHbIE "
KOMILIAHAPHBIE BEKTOPBIL;
- HaxoOuUTb CyMMYy  BEKTOpOB U
IIPOU3BEICHUE BEKTOpa HA YHUCIO, YIroJl
MEXKIY BEKTOpPaMH, CKJISIPHOE
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OK 06. ITposiBiTh
TPaKIaHCKO-
MaTPUOTUYECKYIO
MO3ULIMIO,
JIEMOHCTPHUPOBATH
OCO3HAHHOC
MOBEJICHHE
OCHOBE
TPaAUITMOHHBIX
00I1IeYEIIOBEUYCCKU
X IGHHOCTEH, B
TOM YHCIIe v
y4EeTOM
rapMOHM3AIUU
MEKHALMOHAJIbHBI
X 31
MEXPEJIUTHO3HBIX
OTHOIICHUH,
MIPUMEHSTH
CTaHJaPThHI
AHTUKOPPYILIUOHH
Or0 IIOBEICHUS

Ha

B o0sacTtu rpaxaaHckKoro
BOCIIMTAHMUS:

- c(hOpMHUPOBAHHOCTh
rpak 1aHCKOU MO3ULINU
obOyyaromerocs KaK
AKTUBHOTO U OTBETCTBEHHOTO
YJleHa POCCHICKOro
oOmiecTBa, MPEICTaBICHUE O
MaTeMaTHYECKUX OCHOBAX
(GyHKIIMOHUPOBAHUS
Ppa3IMYHBIX CTPYKTYD,
SIBJICHUM, poueayp
IPaXKJAHCKOTO o0miecTBa
(BBIOOpBI, ONPOCHI U JPYroe),
YMEHUE B3aUMOJECICTBOBATH
c COIMAIbHBIMU
WHCTUTYTaMU B
COOTBETCTBUU c ux
GYHKIIUSMU ¥ Ha3HAUCHUEM;
B obsiacTu
NATPHOTUYECKOI0
BOCIIMTAHMUS:

- c(hOpMHUPOBAHHOCTh
POCCUMCKOM  TpakIaHCKON
WJEHTUYHOCTH, YBAXKEHHUS K
MPOIIJIOMY W  HACTOSIIIEMY
pOCCHUIICKON MAaTEeMaTHKH,
LIECHHOCTHOE OTHOLIEHUE K
JOCTH)KEHHMSIM  POCCHUHCKHUX
MAaTeMaTUKOB U POCCUKUCKOMN
MaTeMaTH4YeCKOI IIKOJIBI,
HCIIOb30BAHUE ATUX
JNOCTH)KEHHM B JTPYTUX
HayKax, TEXHOJIOTHSIX,
chepax S5KOHOMHUKHU

IIPOU3BEJICHNE, PAaCKJIa[bIBaTh BEKTOpP IO
JBYM HEKOJUIMHEAPHBIM BEKTOPaM;

- 3aJaBaTb IIJIOCKOCTb YpPaBHEHHEM B
JIEKapTOBOMI cucreme KOOPJIMHAT;
IOPUMEHATh reoMeTpudeckue (GakThl s
pelIeHHs  CTEPEOMETPUUYECKHUX  3ajad,
OpPEANOoNaralolliuX  HECKOJbKO  I1aroB
peuicHud, ¢€ClIu YCIOBUA TNPUMCHCHHA
3aJaHbl B IBHOH Qopme;

- pemarb NpOCTEMIINE TeOMETPUYECKUE
3aJauu Ha IpUMEHEHHE
BEKTOPHOKOOPIAMHATHOI'O METO/Ia;

- pemaTh 3a7ayd Ha JI0Ka3aTeJIbCTBO
MaTEMaTU4YCCKUX OTHOIICHUH u
HaXO0’KJICHUE T'€OMETPUUECKUX BEJIUYUH IO
oOpa3uaM WIM aJIropuT™MaM, IPUMEHSS
U3BECTHBIE  METOAbl IpPU  PELICHUU
CTaHAAPTHBIX MATCMATHYCCKUX 3ada4.
BeposiTHOCTH U CTATHCTHKA

- YUTaTh n CTPOUTH T8.6JII/IIH)I u
JAuarpaMmabI;
- OIepUupoBaTb IMOHATHAMMU: cpeanee

apudmernueckoe, MenuaHa, Haubosbliee,
HauMEHBIIIEE 3HA4YEHUE, pa3Max MacCUBa
YHUCJIOBBIX JAHHBIX;

- ONEepUpOBaTh NOHATHUAMU: CIIyYalHbIN

9KCIIEPUMEHT  (OMBIT) M CiIy4aiiHoe
coOsbITHE, 3JIEMEHTapHOe coObITHE
(3meMeHTapHBI  KCXO0J)  CIy4yallHOTO
OTIbITA, HAXOJIUTh BEPOSTHOCTH B OIBITAX C
PaBHOBO3MOYKHBIMHU CITy4aitHBIMH
COOBITHSIMM, HAaXOJIUTb U CPaBHUBATH
BEPOSTHOCTH COOBITHH B  W3YyYEHHBIX

CIIy4alHBIX SKCIIEPUMEHTAX;
- HAaXoJuThb U (OPMYIUPOBATH COOBITHS:
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OK 07. | B 06J1acTH 3K0J10TrM4€CKOro
CopelicTBOBATH BOCIIMTAHMUS:
COXPaHEHHUIO - c(hOpMHUPOBAHHOCTh
OKpY’Karollen JKOJIOTUYECKOH  KYJIBTYpHI,
Cpelibl, MMOHUMaHHe BIIUSTHUS
pecypcocOepekeH | COLMAIbHO-IKOHOMHYECKUX
U0,  [PUMEHSTH | MPOIIECCOB HAa  COCTOSIHHE
3HAHUS 00 | MPUPOAHON M  COLHMATIBLHON
U3MEHEHUU Cpelbl, OCO3HaHUE
KJIUMATa, 100aIbHOTO xXapaxkTepa
MIPUHIIMIIBI 9KOJIOTMYECKUX pobiiem,
OepexIINBOro OpHUEHTAIMS HA TPUMEHEHHE
MIPOU3BO/JICTBA, MaTeMaTHYeCKUX 3HAHUM IS
3¢ (heKTHBHO pemeHust 3agad B oOiactu
JeiiCTBOBATH B | OKpYXKarouiei Cpelbl,
Ype3BBIYANHBIX IUIAHUPOBAHHUE TIOCTYIIKOB M
CUTYaIUAX OLIGHKM  MX  BO3MOXHBIX
MOCIECTBUI TS
OKpYKaroIlen cpebl;
IK 1.2 | OBnanenue
BBImomHATE VHUBEPCATHHBIMUA yIeOHBIMU
CTaH/IapTHbHIE M03HABATEIbHBIMU
(TUTIOBBIE) JNEUCTBUSMMU:
pacuéTsl a) 0a3oBble  JIOTUYECKHE
CTPOUTEITBHBIX NCHCTBHS:
KOHCTPYKIUH OTIpEeIISATh eH
NeSITeNIbHOCTH, 3aJ1aBaTh

napaMeTpsl U KPUTEPUH HX
JOCTUKEHUS

0) 0a30BbIC
HCCIIEIOBATENLCKUE
JIEUCTBUS:

CITOCOOHOCTE M TOTOBHOCTH K
CaMOCTOSITEILHOMY  TTOUCKY
METOJ0B perieHus
MIPAKTUIECKHIX 3a7ad4,
MIPUMEHCHUIO Pa3IMIHBIX

nepeceyeHue W OOBCAMHEHHE JTaHHBIX

COOBITHH, COOBITHE, TPOTHUBOIIOJIOKHOE
JTaHHOMY COOBITHIO, HOJIb30BaThCS
auarpamMmamu - Diniepa U GopMyIioi

CIIOKCHHSI BEPOSTHOCTEH IPH PEHICHUH
3a/1a4;

- OmIcpupoBaTb IOHATUAMH: YCJIIOBHAA
BCPOATHOCTD, HC3aBHUCHUMBIC CO6LITI/ISI,
HaxXoIuTb  BEPOATHOCTHU C IIOMOIIBIO

IIpaBWJIa YMHOXKEHUS, C TIOMOILBIO JIepeBa
CJIy4aifHOTO OIIBITA;
- TNPUMEHATh KOMOMHATOPHOE IPAaBHUIIO

YMHOXCHHA IIpu PEIICHUA 3aaay,
OIICpHUPOBATH  ITOHATUAMU: HCIIBITAHHUC,
HC3aBUCHUMBIC HUCIIBITAaHHA, cepusia

WCIIBITAaHUM, yCIIEX W HeyJada, HaXOIUThb
BEPOATHOCTH COOBITHI B cepun
HE3aBUCUMBIX MCIBITAHUW JI0 IE€PBOIO
ycliexa, HaXOAUTh BEPOSATHOCTH COOBITHIHA
B CE€pUU UCHBITaHUN beprymun;

- OIEpUpOBaTh IMOHATUSAMU: CilIydailHas
BEJIMYMHA, PACHPENEICHUE BEPOSATHOCTEH,
Juarpamma pacipeleseHus;

- CpaBHHMBATb BEPOATHOCTH 3HAYCHUU
CIIy4allHOM BEJIMUUHBI 110 PACIPEIECICHUIO
WJIY C TIOMOIIBIO THarpamm;

- ONEPUPOBATH MTOHSATHEM
MaTEMaTUYECKOro0 OXKUJAHUsA, MPUBOIUTH
MIPUMEPBI, KaK IIPUMEHSETCSA
MaTEMaTU4YeCKOe OXUIAHUE CIy4alHOU
BEJIMYMHBl HAXOAWTh  MAaTEMAaTHYECKOE
OKMJIAaHHE II0 JaHHOMY DACIPEIECICHUIO;
HMMETh MPEACTaBICHUE O 3aKOHE OOJIBIINX
4HCell, UMETh IIPEICTABIICHUE 0
HOPMaJIbHOM PAcCIpeAcICHUN.
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METOZOB IIO3HAHUSA;
AQHAJIM3UPOBATh IIOJyYCHHBIE

B XOJ€ PpELICHUs 3aJauu
pe3yibTaThl, KPUTHUYECKH
OLICHUBATh 170:¢
JIOCTOBEPHOCTb,

IIPOTHO3UPOBATh HN3MCHCHHC
B HOBBIX YCJIOBUAX;
YMETh IIEPEHOCUTH 3HAHUA B

MMO3HABATEIHHYIO 51
MPAKTHYECKYIO obnactu
JKU3HEIEATEIIbHOCTH.
[IK 2.4. | OB1agenue - BBIOOJNHATH  JOEUCTBUS  CJIOXKECHHUS
[TpoBoaHTH YHHUBEPCATbHBIMU YYCOHBIMHU | BEKTOPOB,  BBIYMTAHUS  BEKTOPOB W
OTEpPATUBHBIN y4YeT | MO3HABATEIbHBIMU YMHOXEHUS BEKTOpa Ha YHCIIO,
00BEMOB JICHCTBUSMHU: OOBSCHATh, KAaKMMH CBOMCTBAMHM OHU
BBIIOJTHSAEMBIX a) 0a30oBbIC  JIOTHYECKHE | 00IaIAOT; MIPUMEHSTH MIPaBUIIO
paboT U pPacxoioB | ACHCTBUS: napajiiesienurenaa;
MaTepHaTbHBIX OTIPENICTIATh LEJIH | - OINEepPUPOBATh TOHIATHIAMH: JICKAPTOBBI
pecypcoB. JIeSITEIIbHOCTH, 3a/1aBaTh | KOOPJUHATHl B IPOCTPAHCTBE, BEKTOP,
napaMeTpbl U KPUTEPUHM HX | MOIYJIb BEKTOpa, PaBEHCTBO BEKTOPOB,
JIOCTHIKEHUS KOOPJAMHATEl  BEKTOpPa, Yrol  MEXIy
0) 0a30BbIC | BEKTOpAMH, CKAJSIPHOE  IPOM3BEICHHE
HCCIICI0BATCILCKIE BEKTOPOB, KOJUTMHEAPHBIE u
JIENCTBUA: KOMILJIAHAPHBIE BEKTOPHI.
CIIOCOOHOCTH M TOTOBHOCTh K
CaMOCTOSITETLHOMY ~ TTOUCKY
METOI0B pelreHus
MPAKTUYECKHUX 3a/1ad4,
MIPUMECHECHHIO Pa3TUYHBIX

MCETOJ0OB ITIO3HAHUA,
AHAJIIM3UPOBATL IMOJIYYCHHBIC

B XOJle¢ PpCUICHUS 3alauu
PE3YIbTATHI, KPUTHYCCKU
OLICHUBATh ux
JIOCTOBEPHOCTb,

NPOTHO3UPOBATL HN3MCHCHHC
B HOBBIX YCJIOBUAX;
YMCThb IICPEHOCUTH 3HAHUSA B

MI03HABATEIbHYIO "
MIPaKTUYECKYIO obsacTH
KHU3HECSTEIbHOCTH.
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2 CTPYKTYPA U COJAEP)KAHUE OBIIEOBPA3OBATEJBLHOMN JUCHUIJIAHBI

2.1. Tpyn0eMKOCTh OCBOEHHS THCIIUILTHHBI

Buj yueOHoi1 padoThI

O0bem B yacax, Bcero

1 cemectp BCEI'O, B T.4.: 80
OcCHOBHOE co/Iep:KaHue, B T.4U.: 71
Jlexiun 35
ITpakTrueckue 3aHATHS 36
Koncynbranun 4
IIpodeccrnoHaIbLHO OPHEHTHPOBAHHOE COAEPKAHUE, B T.4.: 7
[TpakTHueckue 3aHATH 7
IIpome:xxyTouyHast arTecTanus (IK3aMeH) 5
2 cemectp BCEI'O, B T.4.: 170
OcHOBHOE coJiep:KaHue, B T.4U.: 165
Jlekuun 45
[TpakTrueckue 3aHATHS 120
Koncynpranmm 6
IIpodeccuoHaILHO OPMEHTHPOBAHHOE COlePIKAHME, B T.4.: 49
[TpakTHueckue 3aHATHS 49
IIpome:xxyTouyHast arTecTanus (IK3aMeH) 5
BCETI'O no aucuunJimnHe, B T.4.: 250
OCHOBHOE coIep:KaHue, B T.4.: 236
Jlexuun 80
[IpakTHyeckne 3aHsATHS 156
Koncynbranuum 4
IIpodeccnonanbHO-0PHMEHTHPOBAHHOE COCP/KAHME, B T.4.: 56
[TpakTUyeckne 3aHsATHS 56
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2.2. TemaTnyeckui IjiaH u coaepikaHue NUCHUINJIUHDBI

HaumeHoBanMe PasIEIOB 1 Tem Coaepxxanue yueOHOro marepuasa u GopmMbl OpraHu3anuu aesiteabHocTn | O0bem ®opmupyemble
o0yyaromuxcs 4acoB KOMIIETEeHIIUH
1 2 3 4
1 cemecTp BCEI'O 80
Pa3nen 1 IloBTopeHne Kypca MaTeMaTHKH OCHOBHOM IIKOJIBI 24 OK 01
Tema 1.1. OcHoBHoOe coJep:kaHue Y4eOHOro MaTepuaJia 1 OK 02
Llenb u 3a1aun MaTeMaTUKU IpU | ba3oBble 3HAHHMS M YMEHHS [0 MaTeMaTHKe B MNPOPECCHOHATbHOH H B OK 03
OCBOCHUH CIIEIHATBHOCTH MOBCEIHEBHOM J1EATETBHOCTH. OK 04
B ToM uncie: OK 05
Jlexmmst Nel 1 OK 06
Tema 1.2. OcHoBHoOe coJep:kaHue Y4eOHOro MaTepuaJa 3 OK 07
UYucna v BBIYHCICHUS. JleiicTBust ~ HaA  TOJNOXKUTEIBHBIMA W OTPUUATENBHBIMH  YHCJIAMH, 1K 1.2
BeipaxxeHus 1 npeoOpa3oBaHus | OOBIKHOBEHHBIMU M JICCITUYHBIMH JIPOOSIMHU. 1K 2.4.
JleiicTBus co creneHsaMu, GOpMyIbl COKPAIIEHHOTO YMHOKEHUSI.
B ToMm 4ucie:
Jlexumst No2 1
[IpakTnueckoe 3anarue Nel Bprunciaenus v npeodpa3oBaHus BEIpAKEHUIN 2
Tema 1.3. OcHoBHOE coepkaHHe Y4eOHOr0 MaTepuaia 6
I'eomeTpus Ha TIIOCKOCTH Bunel minockux guryp u ux miaomanb. [IpakTuko-opreHTHPOBaHHbBIE 33aul B
Kypce reOMETPHUH Ha IUIOCKOCTH.
Beluucnenue paccTtossHUM M Iuiomaae Ha tockoctd. KommuecTBeHHBbIE
pacy€Tshl.
B ToMm yucie:
Jlexumst No3 1
IIpakTnueckoe 3anarue Ne2 I'eomeTpusi Ha IIOCKOCTH 1
IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE CO/IePKAHUE
IIpakTnueckoe 3ansatue Ne3 I'eomeTpusi Ha MECTHOCTH 2
[IpakTnueckoe 3anstue Ne3 ['eomeTpust Ha MECTHOCTH 2
Tema 1.4. OcHOBHOE co/iep:KaHue Y4eOHOTr0 MaTepuaJia 2
[IporieHTHBIE BEIUNCIEHUS ITpocThie MpOIEHTHI, pa3Hble cIOcOOb! UX BhIYHCICHUS. CI0KHbBIE TPOIICHTHI
B ToMm 4ncie:
Jlexuust No4 1
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[IpakTuueckoe 3ausitue Nod [IporieHTHBIE BHIYMCICHUS

Tema 1.5. OcHoBHoOe coJep:kaHHe Y4eOHOr0o MaTepuaJa 10
VYpaBHEHHS U HEPABEHCTBA. JIuHeliHble, KBaJIpaTHbIE, IPOOHO-JIMHEHHbIE YPaBHEHHS U HEPABEHCTBA.
CucreMsl ypaBHEHUN U Crnioco0Opl penieHHs cucTeM JMHEMHbIX ypaBHeHMM. [lonsTus: matpuna 2x2 u
HEpPaBEHCTB 3x3, omnpenenurenb Marpuibl. Metoasl ['aycca. CucTeMbl HEIMHEHHBIX
ypaBHeHuil. Cuctembl HepaBeHCTB. OnpeneneHue Moayiisd. PackpsiTue Momyss
no omnpexaeneHuto. IIpocreiimme ypaBHEHUS M HEpPaBEHCTBA C  MOJIYJIEM.
[IpumeHeHne paBHOCWIBHBIX IEPEXOJ0B B ONPEICICHHBIX TUIIAX YpaBHEHUH U
HEPABEHCTB C MOAYJIEM. 3HAaKOMCTBO ¢ napamerpoM. lIpocreiimue ypaBHeHus U
HEpPAaBEHCTBA C NapamMeTpoM. PaBHOCWIBHOCTb YypaBHEHUH M HEPABEHCTB.
Omnpenenennsa. OCHOBHBIE TEOPEMBI PABHOCWIBHBIX IIEPEX0/aX B YPABHEHMSX U
HepaBeHcTBax. OOIIMe METOJbl PELICHUS YpPaBHEHMI: NEpEeXoJ]l OT paBEHCTBA
(GyHKIMH K paBEHCTBY AapryMEHTOB Ui MOHOTOHHBIX (YHKLUUH, METOX
pasjoKeHUsT Ha MHOXHUTENIM, METOJ BBEIACHHS HOBOM IIEPEMEHHOM,
(byHKIIMOHATBHO-TpaUUeCKuil METO/.
OOmue MeToapl pelIeHHsT HEPAaBEHCTB: IEPEXOJ] OT CpaBHEHUS 3HAYEHUI
(GyHKIMH K CpaBHEHHMIO 3HAYE€HUI apryMeHTOB JUIi MOHOTOHHBIX (DYHKIIMIA,
METOJl UHTEPBAJIOB, (PyHKIMOHAIbHO-Tpaduueckuil metos. ['paduyeckuii MeTon
pElIeHNs] YPAaBHEHUM M HEPABEHCTB. AJITOPUTM PELIECHUS HEPABEHCTB METOIOM
HMHTEPBAJIOB.
B ToMm yucie:
Jlexuust Ne5 2
Jlexuust Ne6 2
IIpakTnueckoe 3anatue Ne5 YpaBHEHUs] U HEPABEHCTBA 2
[IpakTnueckoe 3anarue Ne6 Cuctembl ypaBHEHUN 1 HEPABEHCTB 2
ITpodeccnoHaIbHO-OPUEHTHPOBAHHOE COCPKAHUE
[IpakTnueckoe 3ansTue Ne7 3agaun Ha COCTaBIEHUE YPABHEHUIN 2
Tema 1.6 OcHoBHOE coepkaHHe Y4eOHOr0 MaTepuaJia 2
BxonHoit KOHTPOJIB Boruncnenuss u npeoOpa3oBaHus. YpaBHEHHS M HepaBeHCTBa. ['eomerpusi Ha
IIJIOCKOCTH.
KourpoJubHas padora Nel Bxo1HON KOHTPOJIb 2
Pa3nen 2. Crenenu u kopHu. CreneHHasi QyHKIUA 16 OK 01
Tema 2.1 OcHoBHoOe coJepkaHHe Y4eOHOr0 MaTepuaia 4 OK 02
Crenennas ¢yHKIIUS, €€ CBONCTBA OK 03

TToHATHE KOPHS N-0ii CTENEHN U3 AeHCTBUTENBHOro uncaa. PyHKmun y = VX nx
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cBoiicTBa 1 rpaduku. CBOMCTBA KOPHS N-OH CTEIICHHU.

B ToMm uncJie:

Jlexnusa Ne7

Jlexnmsa Ne&

[Tpaktrueckoe 3anstue Ne8 Crenennas QyHKIus

Tema 2.2
[IpeoOpa3oBaHue BEIPAKCHUIH C
KOPHSIMU N-O CTETICHU

OcHOBHOE co/lep:KaHue Y4eOHOro MaTepuaa

NN LS

[TpeobpazoBaHre UPPAITMOHATLHBIX BBIPAKCHHIA.

B Tom uncie:

Jlexnmsa Ne9

Jlexmus NelO

[IpakTnueckoe 3anarue Ne9 BpipaxeHus: ¢ KOpHIMU

Tema 2.3
CBolicTBa CTENEHU C
paloHaIbHBIM H
IECTBUTEIBHELIM II0KA3aTEIISIMA

OcHOBHOE coiepxkaHue Y4eOHOro MaTepHuaJia

NN L

[lonatue creneHu ¢ JOOBIM palMOHAJIBHBIM TOKa3areneM. CTeneHHble
(yHKINHU, UX CBOMCTBA U rpaduku

B ToMm uncie:

Jleximsa Nel 1

Jlexnusa Nel2

[IpakTnueckoe 3anarue Nel() PanronanbHble nokazarenu

Tema 2.4
Pemenue nppannoHanbHbIX
YpaBHEHUI U HEPABEHCTB

OcHOBHOE coiep:KaHNe Y1eOHOro MaTepuaJia

IN PN LS

PaBHOCWJIBHOCTE HMpPpPALIMOHAIBHBIX YPAaBHEHUH M HEpPaBEHCTB. MeToasl UX
pemieHus.  PemenHue — MppalMOHANBHBIX ~ YPaBHEHHMM W HEPAaBEHCTB
KomOuHupoBaHHOE 3aHsTHE

B ToMm uuncie:

Jlekmng Nel3

N

[IpaxkTnueckoe 3ansTue Nel 1 MppannoHaneHble ypaBHEHHsI M HEPABEHCTBA

OK 04
OK 05
OK 07

Paspnen 3. [loka3zatenbHast QyHKUMS

14

Tema 3.1
[TokazarenpHast QyHKIHS, e
CBOMCTBA

OCHOBHOE cojIep:KaHie Y4eOHOro MaTepuaJia

Crenenp ¢ NpPOM3BOJIBHBIM JEHCTBUTENBHBIM TNOKa3areneM. OmnpezneneHue
[TokazarenbHON (GyHKIMH, €€ CBOMCTBA U TpaduK. 3HAKOMCTBO C IPUMEHEHUEM
[I0Ka3aTeIbHON byHKIMN. Pemenue MIOKa3aTeIbHBIX ypaBHEHUI
(YHKIIMOHATIBHO - TpadUYeCKUM METO0M

B ToMm uncie:

Jlekua Nel4

Jlexnmsa Nel5

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07
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[Tpaktrueckoe 3anstue Nel?2 ITokazarenbHas GyHKIUS 1
Tema 3.2 OcHoBHoOe coJep:kaHue Y4eOHOro MaTepuaJia 8
Pemienune nokasaresnbHbIX Pemenne mnoka3arenpHBIX YpaBHEHHIl METOJOM YypaBHUBaHUS IOKa3aTesew,
YPaBHEHUI U HEPABEHCTB METOZOM BBEACHUS HOBOH NEPEMEHHOM, (YHKIMOHAIBHO — TpapuuecKum
MeToA0M. PelnleHne nokasarenbHbIX HEPAaBEHCTB
B ToM 4ucie:
Jlexuus Nel4 2
Jlexuust Nel5s 2
[IpakTuueckoe 3anarue Nel3 TlokasaTenbHble ypaBHEHUS 2
ITpaktuyeckoe 3anstue Nel4 IToka3arenabHble HEPABEHCTBA 2
Tema 3.3 OcHOBHOE coJiep:kaHue Y4eOHOro MaTepuaJia 2
CucTeMsbl oKa3aTeNbHbIX Pemenne cuctem nokasaTenbHbIX ypaBHEHUH.
ypaBHEHUI B Tom unciie:
Jlexmus Nel6 1
ITpakTnueckoe 3anaTue Nel5 Cuctemsl NOKa3aTENIbHBIE YPABHEHHUN 1
Pasnen 4. Jlorapugmel. Jlorapudpmuueckas pynkumus 17 OK 01
Tema 4.1 OcHoBHOE coaep:kaHue Y4eOHOr0 MaTepuaia 1 OK 02
Jlorapudm umca. Jlorapum urca. J[ecATUUHBIN U HATYPaIbHBIN JOrapu(pMbl, YHCIIO € OK 03
JlecATHYHBIN 1 HATypAIbHBIN B ToM uncJie: OK 04
Jorapu@Mpl, YUCIIO € Jlexrmst Nel7 1 OK 05
Tema 4.2 OcHoBHoOe coJep:kaHue Y4eOHOro MaTepuaJa 5 OK 07
CgoiicTBa orapu@mos. CaoiicTBa norapudmon. Onepanus JorapuGMupoBaHusl 1K 2.4
Omneparus nsorapuMupoBanus | B ToM yuciie:
Jlexmusg Nel8 1
Jlexuust Nel9 2
ITpakTuyeckoe 3anstue Nel6 JlorapudmupoBanue 2
Tema 4.3 OcHOBHOE coJiep:kaHue Y4eOHOro MaTepuaJa 2
Jlorapudmuueckast QpyHKIus, Jlorapudmuueckas QyHKIUS U ee CBONCTBA
€e CBOMCTBA B ToM umnciie:
Jlexumst Ne20 1
ITpaktuyeckoe 3anstue Nel7 Jlorapudmuueckast pyHKIUS 1
Tema 4.4 OcHOBHOE co/lep:KaHHue Y4eOHOro MaTepuaJa 6

Pemenue norapupmMudeckux
ypaBHEHUI U HEPABEHCTB

[lonarue norapudmuueckoro ypaBHeHus. Omnepanus MOTEHIUPOBAHUSA, TPH
OCHOBHBIX METOJIa pPEHICHUs JIOTApU(PMUUYECKUX YpaBHEHUN: (PYHKIMOHAIBHO-
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rpagu4YecKuid, METOJ MOTECHIIMPOBAHUS, METOJ| BBEJACHHUS HOBOW IEPEMEHHOM.
Jlorapudmuueckrue HepaBeHCTBA

B Tom uncie:

Jlexnus Ne2 1 2
[Tpaktrueckoe 3anstue Nel8 Jlorapudpmuyeckue ypaBHEHUS 2
[Tpaktryeckoe 3anstue Nel9 Jlorapudmudeckre HepaBeHCTBA 2
Tema 4.5 OcHoBHoOe coJep:kaHue Y4eOHOro MaTepuaJia 2
Cuctemsl JorapupMuUUECcKux AJTOpPUTM pEIICHUs CUCTEMBbl YpaBHEHHI. PaBHOCHIBHOCTD JTOrapu(pMUUECKUX
YpaBHEHUN YPaBHEHUI U HEPABEHCTB
B ToM yuciie:
Jlexuust No22 1
ITpaktuueckoe 3anarue Ne2( Cuctemsl JJorapuMUIeCKUX ypaBHEHUN 1
Tema 4.6 OcHoBHoOe coJep:kaHHe Y4eOHOr0 MaTepuaJa 1
Jlorapugmsl B npupose u Texuuke | [lpumenenne sorapudma. Jlorapudmudeckass coupans B npupoge. Ee
MAaTE€MAaTHYECKUE CBOMCTBA
IIpogeccnonaIbHO-OPHMEHTHPOBAHHOE CO/IeP:KAHME
[IpakTuyeckoe 3anstue Ne21 Jlorapudmol 1
Kouncyabranus 4
IIpomexyTouHas aTTrecTaums B gopme IK3aMeHa 5
2 cemectp | BCEI'O 170
Pa3nes 5. OcHoBbl TpuronoMerpun. Tpuronomerpuyeckue pyHKuuu 30 OK 01
Tema 5.1 OcHoBHOE coaepkaHHue Y4eOHOr0 MaTepuaa 2 OK 02
Tpuronomerpuueckue GyHknnu | Pajguannas wmepa yria. [IOBOPOT TOYKM BOKPYr Hadaja KOOp/MHAT. OK 03
IIPOU3BOJIBHOTO YTJjla, YUCIIA. OmnpeneneHue cHUHyca, KOCHHYCa, TaHT€HCa W KOTaHTeHCA. 3HAKU CHHYcCa, OK 04
PajmanHas ¥ rpaxycHas Mepa KOCHHYCa, TaHIeHCa MW KOTaHre€HCa II0 YETBEPTSIM. 3aBHCHMOCTH MEXKIY OK 05
yria. CHHYCOM, KOCHHYCOM, TAHT€HCOM U KOTAaHT'€HCOM OJIHOTO U TOTO K€ yIja OK 06
B Tom umcie: OK 07
Jlexums Ne23 1 1K 2.4
[Tpaktruyeckoe 3anstue Ne22 PanguanHast v rpajiycHas Mepa yria 1
Tema 5.2 OcHoBHoOe coJiep:kaHue Y4eOHOro MaTepuaJa 8
OcHoBHBIE TpUroHoMeTpuueckue | Tpuronomerpuueckue ToxaecTsa. CHHYC, KOCHHYC, TAHT€HC U KOTaHTEHC YTJIOB
TOX/eCTBA. DOPMYJIBI o ¥ — o. DopmyJibl IPUBENACHUS
HPUBCACHUA B Tom uncie:
Jlexuus Ne24 2

19




[IpakTrueckoe 3anstue No23 TpuronoMeTpuuecKkue TOKICCTBA 2
IIpogeccnoHaIbHO-OPHMEHTHPOBAHHOE COJIeP:KAHME
[IpakTrueckoe 3anstue No24 TpuronoMmerpusi Ha MECTHOCTHU 2
[IpakTnueckoe 3anarue Ne24 TpuroHoMeTpusi Ha MECTHOCTU 2
Tema 5.3 OcHOBHOE co/lep:KaHue Y4eOHOro MaTepuaa 4
Cunyc, xocunyc, TaureHc cyMmMbl | CyMMbI U pa3HOCTh CHHYCOB. CyMMa M pa3HOCTh KOCHHYCOB. CHHYC U KOCHHYC
Y Pa3HOCTH JIBYX YIJIOB nBoiHoro yrina. @®opmynsl MONOBUHHOrO yria. I[IpeoOpa3zoBaHusi CyMMBbI
CuHyC 1 KOCHUHYC JBOMHOIO yIJIa. | TPUTOHOMETPHUYSCKUX (DYHKIMHA B MPOU3BEICHHE M IMPOU3BEICHHS B CYMMY.
DopMyJibl TOJJIOBUHHOTO yTJIa BoipakeHue TpuroHomerpudyeckux (QyHKUUNH uepe3 TaHIMEeHC IOJOBUHHOIO
aprymenTa. [IpeoOpa3oBaHus MPOCTEHIIMX TPUTOHOMETPUIECKUX BBIPAKCHUH.
B ToM 4ucie:
Jlexnus Ne25 2
[IpakTuueckoe 3anarue Ne25 IIpeoOpazoBaHus MPOCTEUIINX 2
TPUTOHOMETPUYECKHUX BBIPAKECHUN
Tema 5.4 OcHOBHOE coJiep:kaHue Y4eOHOro MaTepuaJia 1
Oynkuuu, ux coiicrsa. Cnocodsl | O6nacTh ONpPEACTICHUS W MHOXECTBO 3Ha4YeHU#  GyHKuiA. YETHOCTS,
3aaHus QyHKIUN HEYETHOCTD, NEPUOTUYHOCTh PyHKIMHA. CriocoObl 3a1aHus QyHKIUN
B ToMm yucie:
Jlexunst No26 1
Tema 5.5 OcHOBHOE coJiep:kaHue Y4eOHOro MaTepuaJia 3
Tpuronomerpuueckue GyHknuu, | OOIaCTh ONMPEACICHHs U MHOXKECTBO 3HAYCHUN TPUTOHOMETPHUYCCKUX (DYHKIIUIL.
UX CBOWCTBA U rpapuKku YETHOCTh, HEYETHOCTb, NEPUOANYHOCTh TPUTOHOMETPUUYECKUX (YHKIIHI.
CaoiicTBa 1 rpaguku QyHKIIMHN Y = COSX, Y = sinx, y = tgX, y = ctgx
B ToMm 4ncie:
Jlexmusg Ne27 1
ITpakTryeckoe 3anstue Ne26 Tpuronomerpuueckue GyHKIUU 2
Tewma 5.6 OcHOBHOE coJiep:KaHue Y4eOHOro MaTepuaJa 2
ITpeoOpaszoBanue rpaduxkon Cxartue 1 pacTshkeHHe Tpa kOB TPUTOHOMETPUYECKUX (DYHKIUH.
TpuroHomerpuyeckux GpyHknuii | [IpeoOpa3oBanue rpa)uKoOB TPUTOHOMETPUUYECCKUX DYHKITUI
ITpaktruyeckoe 3austue Ne27 IlpeoOpa3oBanue rpadukoB GyHKIUI 2
Tema 5.7 OcHOBHOE coJiep:KaHue Y4eOHOro MaTepuaJa 2
O6patHoe TpuronoMmeTpudeckue | OOparHble TpUroHOMeTpUuecKux GyHKImU. VIX CBOWCTBA 1 rpaduKH
byHKIIUN B ToM yucie:
Jlexmust Ne2§& 1
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[TpakTrueckoe 3ansTue Ne28 OOpaTHBIC TPUTOHOMETPUYCCKUE QYHKIIUH

Tema 5.8
TpuroHomMeTpuyecKue ypaBHECHUS
Y HEPaBEHCTBA

OcHoBHoOe coJep:kaHue Y4eOHOro MaTepuaJia

YpaBHeHHE COSX = a. YpaBHeHHE SinxX = a. YpaBHeHue tgx = a, ctgx = a.
PemieHne TPUrOHOMETPUYECKUX YPABHEHUN OCHOBHBIX THIIOB: IIPOCTEHIINE
TPUTOHOMETPUYECKHUE YPAaBHEHMs, CBOASAIIMECS K KBaJApaTHBIM, peLIacMble
Pa3JIOKEHUEM Ha MHOKHUTEIIU, OJTHOPOIHBIE

[Ipocreiimme TPUrOHOMETPUYECKHAE HEPABEHCTBA.

B ToMm unciie:

Jlexnmsa Ne29

[Tpaktuueckoe 3anarue Ne29 TpuroHoMmerprueckue ypaBHEHUs

[IpakTnueckoe 3anarue Ne30 TpuronoMerpuueckre HEpaBeHCTBA

Tema 5.9
CucreMbl TPUTOHOMETPUUECKUX
yYpaBHEHUU

OcHOBHOE coepxkaHue Y4eOHOIro MaTepHuaJia

NINININ

CucreMbl IpOCTEHIIMX TPUTOHOMETPUUECKUX YypaBHeHHH KomOuHHMpoBaHHOE
3aHSTHE

B ToMm uunciie:

Jlexmmga Ne30

ITpakTnueckoe 3anatue Ne31 CuctemMbl TPUTOHOMETPUYECKUX YPABHEHUN

Pa3zgen 6. KoMmiekcHbIe YncIa

Tema 6.1
KommiiekcHble umcia

OcHOBHOE coiep:KaHNe Y4eOHOr0 MaTepuaJia

I NY Fo ) PN

[TonsiTre koMmiiekcHoro yucia. ConpsiKeHHbIE KOMIUIEKCHBIE YUCIa, MOIYJb U
apryMeHT KOMIUIEKCHOro uucia. dopma 3anucud KOMIUIEKCHOTO 4Hcia
(reomeTpuueckasi, TPUTOHOMETpHUYECKasl, airedpanyeckas). Apudmernyeckue
JEMCTBHS C KOMIIJIEKCHBIMU YHCIIAMHU.

B ToMm uunciie:

Jlexmmga Ne31

Jlexmmsa Ne32

[IpakTnueckoe 3ansTue Ne32 KoMiiekcHbIe yncia

Tema 6.2
[TpruMeHEeHHE KOMIUICKCHBIX YHCE

OcHOBHOE coiep:KaHne Y4eOHOr0 MaTepuaJia

NI IN

BeimonHenne pacdyeroB € IIOMOIIBKO  KOMIUIEKCHBIX uucen. IIpumepsr
HCIIOJIb30BAaHUs KOMIUIEKCHBIX YUCEl

B ToMm uunciie:

Jlekmng Ne33

IIpakTnueckoe 3anatue Ne33 PacueTsl ¢ KOMIUIEKCHBIMH YHCIIAMU

[

OK 01

Paszngea 7. MHoxecTBa. DjleMeHThI TeOPpUHU rpados

OK 01
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Tema 7.1 MHoxecTBa OcHOBHOE co/lep:KaHue Y4eOHOro MaTepuaa

[Tonsitue MuoxectBa. [loagmuoxkectBo. Onepaiyiu ¢ MHOKECTBAMH.

B Tom uncie:

Jlexmua Ne34

[IpakTuueckoe 3anstue No34 Muoxxecta

-

Tema 7.2 OcHOBHOE co/lep:KaHue Y4eOHOro MaTepuaa

I'pads [Tonsarue rpada. Cs3Hblii rpad, nepeBo, nuki. ['pad Ha mirockocTH

B Tom uncie:

Jlexnmsa Ne35

ITpakTuueckoe 3ansatue Ne35 I'pador

HpOq)eCCI/IOHaJIbHO-OpI/IeHTI/IPOBaHHOB COICPKaAHUEC

[Tpaktnueckoe 3ansarue Ne36 'pad na mectHOCTH

I1IK 2.4

Pa3nen 8. DiieMeHTHI KOMOMHATOPUKH, CTATHCTHKH M TEOPUH BEPOSITHOCTEH

Tema 8.1 OcHOBHOE coJiep:kaHue Y4eOHOro MaTepuaJia

OcHoBHbIE IOHATHSA IlepectanoBku, pa3MenieHus, coderanus. Popmyna OuHoM HeroToHa WM
KOMOMHAaTOPUKHU TpeyroybHUK [lackais.

B ToMm uncJe:

Jlexmmuga Ne36

ITpaktuyeckoe 3anstue Ne37 KomOnnaTopuka

ITpodeccnoHaNIbHO-OPUEHTHPOBAHHOE COCPKAHUE

[Tpaktrueckoe 3ansitue Ne38 KomObunaropuka B mpodeccun

Tema 8.2 OcHoBHOE coaepkaHHe Y4eOHOr0 MaTepuaa

11

CoOpITHE, BEpOATHOCTH COOBITUS. | COBMECTHBIE M HECOBMECTHBIC COOBITHS. TE€OpeMbl O BEPOSTHOCTH CYyMMBI
COOBITHH. YCIOBHAas BEpPOATHOCTh. 3aBHCHMBIE M HE3aBHUCHMBIE COOBITHSL.
TeopeMbl © BEpOSTHOCTH TIPOU3BEACHUSI COObITHH. DopMyna TMOTHOM
BepOsATHOCTH. OTHOCUTENBHAs YacTOTa COOBITHS, CBOHCTBO €€ yCTOWYMBOCTH.
Cratuctuueckoe ompezeneHue BeposATHOCTU. OneHKa BEPOSITHOCTH COOBITHS.
BeposiTHOCTH CcOOBITHH C HCHOJB30BaHMEM rpaduyecknx MeronoB. Popmyna
beprymn.

B ToMm uncie:

Jlextmsa Ne37

[Tpaktuyeckoe 3anstue Ne39 BeposTHOCTh COOBITHS

[TpakTryeckoe 3anstue Ne39 BeposTHOCTh COOBITHS

[Tpaktrueckoe 3ansTue Ne4) BeposTHOCTh COOBITHIT C HCTIOJIB30BAHHEM

NININF-

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07
I[IK 2.4
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rpadUYeCKuX METOI0B

IIpodeccnonaibHO-OPHMEHTHPOBAHHOE COJIePKAHUE

[Tpaktrueckoe 3anstue Ned1 BepositTHOCTh B ipodeccru 2
[Tpaktuyeckoe 3anstue Ne41 BeposTHOCTH B podeccun 2
Tewma 8.4 OcHOBHOE co/lep:KaHue Y4eOHOro MaTepuaa 8
JuckpeTHas ciay4aiiHas BeIM4YMHA, | Buapl ciaydaitHeix BeauunH. OmpeiencHue AUCKPETHOW CIIydaliHON BEJIMYHHBI.
3aKOH €€ pacIpeeIICHHs 3aKOH pacHpefeNeHus TUCKPETHOM CilydailHOM BenuduHbl. Ee 4uciaoBble
XapakTepucTuku. Bapuanuonusiii psia. Ilomuron dwactor M rucrorpamma.
I'paduueckn umccienoBaTh COBMECTHBIE HAONIOJCHHSI C TOMOLIBIO JHarpamm
paccemBaHMs M JTUHEWHOW perpeccui. CTaTUCTUYECKHE XapaKTEPUCTHKH psiaa
Ha0II0/1aeMbIX NaHHBIX. OYHKIMH paclpeieseHHs U MJIOTHOCTH PaBHOMEPHOTO,
[I0Ka3aTeIbHOI0 M HOPMAJIBHOTO pacHpeleleHUs. 3HAKOMCTBO C TOHSATHSIMMU:
3aKOH OOJIBIIMX YHCEJI, METOJIbl BBIOOPOUHBIX UCCIICJOBAHMIA.
B ToMm umnciie:
Jlexuust Ne38 2
[IpakTnueckoe 3anstue Ned2 Crarucruka 2
IIpogeccuoHaIbHO-OPHEHTHPOBAHHOE CO/IeP:KAHME
ITpakTuyeckoe 3anstue Ne43 O6paboTka CTAaTUCTUYECKUX JTAHHBIX 2
[IpakTuueckoe 3anarue Ne43 O6paboTKa CTAaTUCTUYECKUX JaHHbBIX 2
Pa3nen 9. [IpousBogHas GpyHKIUM, €€ IPUMEHEHHE 22 OK 01
Tema 9.1 OcHoBHOE coepkaHHe Y4eOHOr0 MaTepuaa 6 OK 02
[Tonstie npousBognHoi. @opmyisl | OnpeneneHne YUCIOBOM MOCIEN0BATENLHOCTH U CIOCOOLI €€ 3ananus. CBOMCTBa OK 03
U npaBuia AMGQPEepeHIIMPOBaHUs | YKHCIIOBBIX MOCIeN0BaTeIbHOCTEH. OnpeieneHne npeena mocaeJoBaTeIbHOCTH. OK 04
Beruricienne mpenenoB  mocienoBarenbHocTel.  Ilpemen  GyHkimum - Ha OK 05
o6eckoneuHoctu. Ilpemen ¢ynkmuum B Touke. I[lpupamenue aprymeHTa. OK 06
[Mpupamienrie QyHKIMUA. 3aga4qu, NPHUBOMAIIAE K TOHITHIO MPOM3BOIHOM. OK 07
Omnpenenenyue NPOU3BOJHON. ANTOPUTM OTHICKAHHs MPOU3BOAHONW. DopMyIibl K 2.4
muddepennmpoBanus. [Ipasuna nuddepermupoBanns. OnpeneneHne CI0KHON
¢ynkuuu. I[IpomsBoaHas CTENEHHBIX, IOKA3aTeNbHBIX, JIOTapU(PMUUECKUX U
TpUroOHOMeTpHUecKUX GyHKuMi. [Ipon3BoaHas CloKHON QYHKIMH
B ToMm yucie:
Jlexmust Ne39 2
[Tpaktrueckoe 3ansitue Ned4 IlocienoBareabHOCTH 1
[Tpaktrueckoe 3ansTue Ne45 [Tpou3BogHBIC TPOCTHIX M CIOKHBIX () YHKITHNA 1
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[Tpaktrueckoe 3ansTue Ne45 [Tpon3BOHBIE TPOCTHIX M CIOKHBIX (OYHKIIHIA

Tema 9.2
['eomerpuueckuii u puznyecKuii
CMBICJI TPOU3BOIHOM

OcHoBHoOe coJep:kaHue Y4eOHOro MaTepuaJia

['eomerpuueckuii CMBICT TPOU3BOAHONW (GYHKIUM — YIIOBOW KoddduimeHT
KacarenbHOU K Trpaduky QyHKIHNU B TOUKE. Y paBHEHUE KacaTeIIbHON K TpaduKy
GyHKIUU. AJITOPUTM COCTaBJICHHsSI ypaBHEHHUS KacaTelbHOW K Tpadpuky
¢byaknun  y = f(x). Dusnveckuil (MeXaHWYECKHUH) CMBICH TPOU3BOJIHOW -
MT'HOBEHHAsI CKOPOCTh B MOMEHT BpemeHu t: v = S'(t)

B Tom uncie:

Jlexmust Ne4(

[IpakTuueckoe 3anarue Ne46 I'eomerprueckuii U GU3MUECKUNA CMBICTT
MPOU3BOAHOMN

Tema 9.3
UccnenoBanue GpyHKIwii u
MMOCTPOCHUE IPaPUKOB

OcHOBHOeE coiepkaHue Y4eOHOIro MaTepHuaJia

14

[lonarue nHempepsiBHOW ¢(yHKIHMH. CBoiicTBa HempepblBHOW (yHKIHH. CBS3b
MEXJy HENPEephIBHOCTBIO U TU(PHEPEeHIINPYEMOCTbI0 (YHKLIUU B TOUKE.
Bospacranne n yObiBaHuWe (yHKIHH, COOTBETCTBHE BO3pACTAHUS M YOBIBAHHS
¢byHKuMK 3HaKy npou3BogHOM. [loHATHE NPOM3BOAHOM BBICHIEr0 NOPSJIKA,
COOTBETCTBHUE 3HaKa BTOPOW MPOU3BOJHON BBIMYKJIOCTU (BOTHYTOCTH) (YHKIUU
Ha oTpe3Kke. 3a7aydl Ha MaKCUMyM U MUHUMYyM. [IOHsATHE acUMNTOTHI, CIOCOOBI
UX omnpejaeneHus. AIrOpuTM UCClIeoBaHUs GYHKIIMN U OCTPOEHUs €€ rpaduka
C Tmomoulbio Mnpou3BoAHOH. [IpoOHo-nuHelHass QyHkuus. Haxoxnenue
HaumOOJbIIEr0 M HAUMEHBIIEr0 3Ha4eHWs] (YHKIUI, MNOCTPOEHHE TIpauKoB
MHOTOYIEHOB C MCIIOJb30BaHUEM allapaTa MAaTEMaTHYECKOr0 aHaJIN3a

B ToMm uuncie:

Jlexmsa Ne4 1

Jlexmusg Ne42

[Tpaktrueckoe 3ansitue Ne 47 Hanbompiiiee 1 HauMeHbIee 3HAYCHUS

ITpakTruyeckoe 3anstue Ne 48 MccnenoBanue HEMpepbIBHBIX (YHKIUH

[IpakTuueckoe 3anarue Ne 49 UccnenoBanue npoOHO-TUHEHHBIX QYHKIMH

NINF I

ITpodeccnoHaIbHO-OPUEHTHPOBAHHOE COCPKAHUE

ITpaktrueckoe 3anstue NoS50 Pemenve npukiagHbix 3a1a4

N

ITpaktrueckoe 3anstue NoS0 Pemenne npukiagHbixX 3a1a4

N

[Ipaktrueckoe 3ansitue Ne50 Penenue npukiagHbIxX 3a1a4

Pasznea 10. IlepBooOpa3nas pyHk1MHU, ee NPUMEHEHHE

24

Tema 10.1

| OcHoBHOE coaepskanue yueGHOro MaTepuaia

OK 01
OK 02
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[TepBooOpazHast pyHKITHH.
[IpaBuna HaxoXIeHUS
epBOOOPA3HBIX

3amaya 0 BOCCTAaHOBJICHUU 3aKOHA JBUKEHMSI IO U3BECTHOM ckopocTu. [loHsTue
uHTerpupoBanus. O3HaAKOMIICHUE C TIOHATHEM HHTErpaja U MepBOOOpa3HON s
¢ynkuun y = f(x). Pemenue 3amad Ha cBsI3b IEPBOOOPA3HON U €€ TPOU3BOIHOM,
BBIYHCIICHHE TEePBOOOpa3HON A AaHHOW QyHkmuu. Tabmumna ¢opmyn ans
HaxXO0XJACHUs MepBooOpa3HbIX. M3yueHne npaBuia BRIYUCIEHUS TIEPBOOOPA3ZHOM.
[ToHATHE HEONPEIETICHHOTO HHTETpaja

B Tom uncie:

Jlexnmusa Ne43

ITpaktunueckoe 3anarue Ne51 HeonpeneneHnnslil nuuTerpan

ITpaktuueckoe 3anarue Ne51 HeonpeneneHnnslil nuHTerpai

N

Tema 10.2
[1momanas KpUBOIMHEHHON
tpaneuun. Popmyna Herorona -
JleliOHuIIa

OcHoBHOE€ CoICpKaHuE yqeﬁnoro MaTepuaJia

3ajauu, NPUBOJAALINE K MOHATUIO ONPEAEICHHOTO MHTErpana — O BbIUUCICHUU
IUION[AA KPUBOJIMHEWHOW Tpameuuud, O IMepeMelieHun Todku. [lonaTtue
onpelieleHHOro  uHTerpaia. ['eomerpuueckuit U (QU3UYECKUH  CMBICI
onpezeneHHoro wuHTterpana (mmomanas u o0wvem). dopmyna Helorona -
JleiiOnuua. MeToabl  BBIUMCIEHUS  ONPEAEICHHOTO HWHTErpajga: METOJA
MOJICTAHOBKH,  METOJ  WHTerpupoBaHus 1o  4vactaM.  OpHOpoaHbIE
muddepeHMaIbHbIe  YpaBHEHUS TE€PBOrO  MOpSAAKAa C  Pa3AesIFOIUMUC
nepeMeHHbIMU. OHOpOoaHbIE MU depeHIMaTbHBIE YPaBHEHHSI BTOPOTO MOpsIKa
C MOCTOSTHHBIMU KO3 UIIEHTaMH.

B ToMm umncie:

Jlexmus Ne44

[TpakTrueckoe 3anstue Ne 52 OnpeneneHHbIi HHTETpas

N

[IpakTnueckoe 3anatue Ne 53 HTErpupoBaHue Mo 4acTsM U METOJOM
MOJICTAHOBKHU

[IpakTnueckoe 3ansTue Ne 54 IpriioxeHnue onpeaeneHHoro HHTerpana

N

ITpaktuyeckoe 3austue Ne 55 Jluddepennnaibuple ypaBHEHUs

N

IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE CO/lePKAHUE

[Ipaktueckoe 3ansitue Ne 56 Ilnonaan HecTaHAAPTHBIX TOMENIEHUN

ITpaktrueckoe 3anstue Ne 56 [lnomany HecTaHAAPTHBIX TOMEIICHU N

IIpakTnueckoe 3ansaTue Ne 57 BMECTUMOCTD CTPOUTEIBHBIX KOHCTPYKIIMM

IIpakTnueckoe 3anarue Ne 58 @u3znueckuil CMbICI OIPEIEIECHHOIO HHTErpaia

ITpakTrueckoe 3anstue No 58 Ou3znuecKuii CMBICI ONPEAEICHHOI0 HHTErpajia

NININININ

OK 03
OK 04
OK 05
OK 06
OK 07
K 2.4

Pa3nes 11 IlpsiMble M I0CKOCTH B IPOCTPAHCTBE

OK 01
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Tema 11.1 OcHoBHOE coep:xkaHue Y4eOHOIro MaTepuaJa 12 OK 03
OCHOBHBIC [IOHATHS [Ipeamer crepeomerpun. OCHOBHBIE TOHATHS (TOYKa, MpsAMas, IIOCKOCTD, OK 04
crepeomerpun. Pacnionoxkenne | ppocrpanctso). OCHOBHBIE aKCHOMBI — CTEpeoMeTpuH. llepecekaroruecs, OK 07
TPSIMBIX U TJIOCKOCTEH napajuyiebHble W CKpeluBaromuecs npsiMble. Ilpu3Hak u  CBOMCTBO 1K 1.2
CKpeuMBamImuxcs  OpAMbiX. OCHOBHBIE  NPOCTPAHCTBEHHBIE  (UTYPHI. 1K 2.4
[Tapamnensubie mpsiMass U 1wiockocTh. Onpenenenue. Ilpusnak. CpoiictBa (C
JI0Ka3aTeIIbCTBOM).
[Tapamnensubie  mmockoctu.  Ompenenenue.  [Ipusnak.  CpolictBa  (C
nokazarenbctBoM). Terpasnp u ero snemeHtsl. [lapamnenenunen u  ero
snemeHThl.  CBOWCTBAa  NPOTHUBOIOJOXKHBIX ~ TpaHed M JAWaroHanei
napajuienenunena. [locrpoenue ceueHui.
[lepnenaukynsapusie npsmele. [lapamienbHble npsmble, NEPHEHAUKYIAPHBIE K
mwiockoctd.  [Ipu3Hak  MEpPHEHIUKYISIPHOCTH  HPSIMOM M IJIOCKOCTH.
JoxazarenbctBo. llepnenaukynsasp u  HakioHHad. llepneHaukynspHbie
miockocTy. [Ipu3Hak nepneHIuKyIsipHOCTH II0CKocTel. JlokazarenbeTBo.
Paccrosinue B mpocTpaHcTBe.
Teopema o Tp€x mepneHAUKyIsIpax. [[oka3zareabcTBO. YTOI MEKIY MPAMON U
IIJIOCKOCTBIO. YTOJI MEXAY INIOCKOCTAMU. TpexXrpaHHbIN yroJl.
B ToMm 4ucie:
Jlexmus Ne45 2
Jlexmust Ned6 2
[IpakTuueckoe 3anstue Ne 59 IapamienbHOCTb, NEPIEHANKYISIPHOCTD MPSMBIX, 2
IIPSIMON U TUIOCKOCTH, IJIOCKOCTEN
[IpakTnueckoe 3ansTue Ne 60 MHOrorpanssle yrisl 2
ITpodeccnoHaIbHO-OPUEHTHPOBAHHOE COCPKAHUE
[IpakTnueckoe 3ansTue Ne 61 PacyeT 31eMEHTOB CTPOUTENIBHBIX KOHCTPYKITMI 2
IIpakTnueckoe 3anarue Ne 61 PacyeT 371€eMEHTOB CTPOUTENIBHBIX KOHCTPYKINN 2
Pa3nen 12. KoopauHaThI H BEKTOPHI 8 OK 02
Tema 12.1 OcHoBHoOe coJiep:kaHue Y4eOHOro MaTepuaJa 4 OK 03
JlexapToBbI KOOPINHATHI B JlexapToBbl KOOpAMHATHI B ITpocTpaHcTBe. [Ipocrelimme 3a1a4u B KOOpAUHATAX. OK 04
IPOCTPAHCTBE. PaccTosiHUE MEXTy ABYMs TOUKAMHU, KOOPAMHATEI CEPEAUHEI OTPE3KA. OK 07
B ToM yucie:
Jlexmust Ned7 2
IIpakTnueckoe 3anarue Ne 62 JlekapToBbl KOOPJIMHATHI B IPOCTPAHCTBE 2
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Tema 12.2 OcHOBHOE co/lep:KaHue Y4eOHOro MaTepuaa 4
Bexkropsl B IIpocTpaHCTBE. Bextopsl B mpoctpaHcTBe. Cll0)KEHHE U BBIYUTAHHE BEKTOPOB. YMHOXKEHUE
BekTopa Ha uwucino. KommiuanapHble BekTopbl. CKalsipHOE NPOMU3BEIECHUE
BEKTOpOB. Pa3znoxeHue BekTopa 1O TpEM HEKOMIUIAHAPHBIM BEKTOPAM.
KoopanHaTsl BeKTOpa, CKalspHOE MPOU3BEIEHNE BEKTOPOB B KOOPAMHATAX, YIOJl
MEXIY BEKTOpaMH, Yrojl MEXAYy MpsAMOM U IIJIOCKOCTBIO, YOl MEXIy
IJIOCKOCTSIMHU.
B ToM 4ucie:
Jlexmus Ne48 1
[IpakTuueckoe 3anarue Ne 63 BekTopsl B IpocTpaHCTBE 1
ITpakTnueckoe 3anarue Ne 63 BekTopsl B IPOCTpaHCTBE 2
Pa3nen 13 MHOrorpaHHMKH ¥ TeJIa BpameHust 33 OK 01
Tema 13.1 OcHoBHoOe coJep:kaHue Y4eOHOro MaTepuaJa 18 OK 02
MHororpaHHuku [lonarue mMHororpanHuka. Ero sanemenTsl: Bepuunsl, pedpa, rpanu. Juaronanis. OK 03
Ceuenue. Boinykible U HEBBITYKJIblE MHOTOTpaHHUKHU. [loHATHE NpaBUIIBHOTO OK 04
MHOrorpaniuka. CBONCTBa NpaBUWJIbHBIX MHOIOIPAaHHUKOB. [IoHATHE NpPU3MBL OK 05
Ee ocHoBanmsi u OOKOBble rpaHu. Beicota mpusmbl. IIpsiMas ¥ HaKJIOHHAsS OK 06
npusma. lIpaBunbHas npusma u e€ cedenue. Ilapamnenenunen, cBoiicTBa OK 07
MpsIMOYTOJIBHOTO Tapasuienenunena, ky0. Cedenue KybOa, mapasuienenumesna. 1K 1.2
Ilmpamuna u ee anemeHTel. CeueHue nupamunabsl. [lpaBuibHas mnupamuia. 1K 2.4
VYceuennas nupamuna. [lonstue o6 ooveme tena. O6beMm, miomaab 60KOBON U
IIOJIHOM TOBEPXHOCTH MPU3MBI, nUpaMupl. CHMMETpHsI OTHOCUTEIBHO TOUKH,
npsiMOH, TiockocTH. CUMMeETpHs B KyOe, napajuiesienumnese, npusme, nupamuie.
[IpoenrpoBanne MHOTOIPaHHUKOB Ha TPH IUIOCKOCTH: BUJ CBEPXY, BUA COOKY U
BUJI CIEpEIH.
B Tom uncie:
Jlexmust Ne49 2
Jlexmus Ne50 2
[IpakTnueckoe 3ansTue Ne 64 CeueHne MHOIOrpaHHUKOB 2
IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE CO/lePKAHUE
IIpakTnueckoe 3anarue Ne 65 CeueHnue 1 NpoelMpoOBaHKE 2
IIpakTrueckoe 3ansatue No 65 CeueHne 1 mpoeMpOBaHUE 2
OcHoBHoOe coJepkaHHe Y4eOHOr0 MaTepuaa
[IpakTrueckoe 3anstue Ne 66 ITpuzma 2
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[IpakTuueckoe 3anstue Ne 67 [Tupamuna

IIpodeccnonaibHO-OPHMEHTHPOBAHHOE COJIePKAHUE

[Tpaktrueckoe 3ansTue Ne 68 Pacu€r oObema 3eMIIIHBIX paboT

N

[Tpaktuueckoe 3ansitue Ne 69 Pacu€r marepuanoB AJist CTPOUTENIbCTBA

Tema 13.2
Tena BpameHus

OcHOBHOE co/lep:KaHue Y4eOHOro MaTepuaia

10

Hunmuuaap u ero snemeHThl. CeueHHe KOHyca (MapajulelbHOE OCHOBAHUIO U
IIpOXoJisllee Yepe3 BEPIIMHY), KOHUUecKue ceueHus. Pa3Beprka konyca. Konyc
u ero snemMeHThl. CedyeHue KoHyca (IapajielIbHOe OCHOBAHUIO M IIPOXOASIIEe
yepe3 BEpUIMHY), KOHUYECKHE ceueHHs. Pa3BepTka KoHyca. Y CEeUeHHbIN KOHYC.
Ero o6pasyromas u Bbicota. CeueHue yceueHHoro konyca. lllap u cdepa.
B3aumHuoe pacnonoxkenue cdepsl u miockoctd. Cedenue mapa, chepsl. O0bem
npu3Mbl U mwiMHApa. OTHomeHHEe o0BbeMOB MOA0OHBIX Ten. OO0beM mIapa.
[1nomaayu noBepxHoOCTeH Tell.

B ToMm uncie:

Jlexnmsa Ne51

Jlexmus Ne52

[Tpaktrueckoe 3ansitue Ne 70 Hununap

ITpakTnueckoe 3anatue Ne 71 Konyc. Y cedeHHBbI KOHYC

[Tpaktrueckoe 3anstue Ne 72 [lap u chepa

Tema 13.3
KomOuHaIum MHOTOTpaHHUKOB U
TEJ BpaleHHsI

OcHoBHOE CoI€CpKaHuE yqeﬁﬂoro MaTepuaJia

GIN N INININ

KOM6I/IHaI_II/II/I TCOMCTPHUICCKUX TCII.

B ToMm uuncie:

ITpodeccrnoHaIbHO-OPUEHTHPOBAHHOE COJICPKAHUE

[Ipaktrueckoe 3amstue Ne 73 Pacuér mmomaneir m 00BEMOB OOBEKTOB
CTPOUTENHCTBA

[Ipaktnueckoe 3amstue Ne 73 Pacuér mmomameir m 00BEMOB OOBEKTOB
CTPOUTENHCTBA

[Ipaktrueckoe 3amstue Ne 73 Pacuér mmomaneiir m 00BEMOB OOBEKTOB
CTPOUTENHCTBA

IIpome:xkyTouyHas arTecTanus B GopMe JK3aMeHa

Bcero

250
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3. YCJIOBUS PEAJIM3AIINU OBIIEOBPA3OBATEJIBHOM JUCHUILJIAHBI

3.1. MarepuanbHO-TeXHHYECKOE oOecnieyeHmne

s peanuzanuu 00pa3oBaTeIBHOrO Mpolecca (BCeX BHUJIOB YYEOHOH NEATEIBHOCTH) IO
JTUCIUILIMHE UCTIONIB3YIOTCS CIIEAYIONINE ClieluaibHble IIOMEIIEHUS, OCHAIIEHHbIE B COOTBETCTBUU
¢ [Ipunoxenuem 8 OIT CIIO:

- Kabuner 001eo6pa3oBaTeIbHBIX AUCIUILINH.

3.2. YueOHO-MeTOoANYEeCKOe o0ecneyeHue
3.2.1. OcHOBHbBIE MeYATHbIE W/WJIH JIEKTPOHHbIE U3IaHUS

Jlst peanuzanuu mporpamMmbl 0011e00pa3oBaTeIbHONW TUCHUTUIMHBI OMOIUOTEUYHBIA (POHIT
UMEET IIeUaTHBIE, DJIEKTPOHHBIE 00pa30BaTeIbHbIE U HH(POPMAIIMOHHBIE PECYPCHI.

1. Maremaruka: anrebpa M Hauajga MaTeMaTHYeCKOTO aHaiuu3a, reomeTpus. Ajirebpa u
Hayaia MatemMatndyeckoro aHanuza: 10—11-e xkmaccel: 6a30BbIi U yriyONEHHBIA YPOBHH ;| yIEOHUK
/ UI. A. Amumos, 0. M. Komsarun, M. B. Tkauésa, ®énopoBa. — 12-e¢ usn., ctep. — Mocksa :
[Tpocsemenwne, 2024. — 463 c. — ISBN 978-5-09-112136-0. — Texcr : anexkrponHslii // Jlass :
JNeKTpoHHO-OnOmmoreynass cucrema. — URL:  https://e.lanbook.com/book/408656  (mata
obpamenus: 27.01.2025).

2. ArtanacsH, JI. C. MaremaTuka: anre0pa v Hayaia MaTeMaTUYECKOro aHallu3a, FTeOMETPHSL.
I'eomerpus: 10—11-if knaccel: 6a30BbIi U yriyonéuusil ypoau : yueOHuk / JI. C. AtanacsH, B.
@. byry3os, C. b. Kagomues. — 12-e u3z., ctep. — Mocksa : [Ipocsemenue, 2023. — 287 ¢. —
ISBN 978-5-09-112137-7. — TexkcT : neKTpoHHBIH // JIaHb : 37eKTPOHHO-OMOIMOTEUHAs CHCTEMA.
— URL: https://e.lanbook.com/book/408659 (nara oGpamenus: 27.01.2025).

3.2.2. JlonoJTHUTEIbHbI€ HCTOYHUKH

1. Mep3nsxk, A. I'. Marematuka. ['eomerpust: 11-i knacc: yrinyOnéHHbIN ypOBeHb : yUeOHUK
/ A.T. Mep3nsxk, [{. A. Homuposckuii, B. M. Tlonsixos ; mon penakuueit B. E. [logonsckoro. — 7-e
u3M., crep. — Mocksa : [Ipocsemenue, 2023. — 254 c¢. — ISBN 978-5-09-103610-7. — Texkcr :
AJIEKTPOHHBIN // Jlanb : AJIEKTPOHHO-OMOIMOTEUHAS cucrema. — URL:
https://e.lanbook.com/book/334478 (nata obpamienus: 27.01.2025).

2. Mep3nsk, A. I'. Marematuka. ['eomerpust: 10-it kmace: yrimyOn€HHBIN ypOBEHB : YIeOHHUK
/ A.T. Mep3nsxk, [I. A. Homuposckuii, B. M. TlonsikoB ; mon penakiueit B. E. [Togonsckoro. — 7-¢
u31., crep. — Mocksa : [IpocBemenue, 2023. — 272 ¢. — ISBN 978-5-09-103609-1. — Texkcr :
AIIEKTPOHHBIN / Jlanp : 3IIEKTPOHHO-OMOIMOTEeUHAs cucTtema. — URL:
https://e.lanbook.com/book/334475 (mara obpamenus: 27.01.2025).

3. [lInapesa, I'. B. Dnements! Boicieil matematuku : yuyeOHuk aiast CIIO / I'. B. IlInapesa.
— CaparoB, Mocksa : [IpodobOpaszoBanue, A [Tm Ap Memua, 2023. — 171 ¢. — ISBN 978-5-
4488-1682-6, 978-5-4497-2334-5. — TexcT : anexkrponHslii // LludpoBoit 06pazoBaTenbHbIi pecype
IPR SMART : [caiit]. — URL: https://www.iprbookshop.ru/132561.html (mara oGpamenus:
27.01.2025).

4. https://www.bymath.net/index.php - Best anemenTapHas mateMaTrka (1ata oOpalieHHUs:
27.01.2025)

5. http://www.bymath.net/ - Bes snementapras maremaruka: CpemHsisi MaTeMaTHYecKas
UHTEpHeT-1IKoJa (1ata oopamenus: 27.01.2025)

6. https://www.tutoronline.ru/math-fag-magnet - Becrutatasie ypoku 1mo mMareMaTHKe (IaTa
oOparteHus: 27.01.2025)
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4. KOHTPOJIb 1 OHEHKA PE3YJ/JIbTATOB OCBOEHUSI
OBIIEOBPA30OBATEJIbHOU JUCHUIIJIMHbI

KOHTpOib M OLEHKAa pacKpbIBAIOTCS Yepe3 IJUCLMILUIMHAPHBIE pE3YNbTAThl, YCBOCHHBIE
3HAHUS U MPHOOPETEHHBIE O0YYAIOIMMHUCS YMEHHsI, HAllpaBJICHHbIE Ha (OPMHUPOBAHKUE OOLINX U

npodecCuOHANBbHBIX KOMIIETEHIINH

Pe3ynbrarel 00yueHus

Iloxazarenu OLCHKHU

Tun oneHOYHBIX

(Bmanmets, ymets, OK, 1K) MCpOLPHATHH
Asredpa M HA4YaJIa MATEMATHYECKOI0 AaHAJIN3a:
1) Ymucia 4 BbIYHCICHHUS: - OTepUpyeT nousitusimu: | [IpeacraBnenue
- OTIEpUPOBATH MOHATUSMHU: | pallUOHATIBHOE W JICHCTBUTEIBHOE | Pe3yJbTaTOB
palMoHaIbHOEC ¥ JCWCTBHTENHHOE | YHCIIO, OOBIKHOBEHHAS M JCCATUYHAS | TPAKTHYCCKHUX
YUCII0, OOBIKHOBEHHAS M JIECATUYHAsS | IPOOb, IPOLICHTHI; pabot Nel-7,
Ipo0b, MIPOIICHTHI - BBITTOJIHSIET apudmernueckue | KontponbHas
- BBIIIOJIHATH apudMeTHUYECKHE | Olepallid ¢  palMOHaJbHBIMH | | paboTa Nel
omepari ¢ PANHOHAIBHBIMH U | JICHCTBUTEIBHBIMU YHCIIAMH, Brimonnenue
JIECTBUTEIbHBIMH YHCIAMH; - BBINOJIHSET MPUOJIKEHHBIE | DK3aMEHAIMOHHBIX
- BBINIOJIHSATh NPUOIVKEHHBIC | BEIYMCICHUS, HWCIONB3Yys TIpaBHiA | 3aJaHUi
BBIUMCJICHHS, HCIIOJIB3YS IPaBHJIA | OKPYIJEHHUS, JelaTh TNPUKHIKY H
OKpYTJICHUS, JIeNaTh NPHKUAKY U | OIEHKY pe3y/IbTaTa BEIYHUCIICHHIA,
OLICHKY pe3yJbTaTa BHIYHCICHUM; - onepupyeT MOHATHIMH:
- OIIepUPOBATH MOHSTHSIMH: | HATYPAIBHOE, eynoe 4HUCIIO,
HaTypaJlbHOE, LIeJI0e YHUCIIO, | KCTIOJB30BaTh MPU3HAKU JICIUMOCTH
UCIIOJIb30BaTh TPU3HAKH JCIIMMOCTH | IIENIBIX YHCENl, Pa3JIOKCHHUEe Yrclia Ha
HENbIX YUCEN, Pa3joKEHUE YMcia Ha | IPOCThIEe MHOXKHUTENU [UIsl pelIeHUs
MPOCThIC MHOXHUTEIM ISl pEIICHHs | 3a7ad;
3a7a4;
OK 01, OK 02, OK 03, OK 04, OK 05,
OK 06, OK 07,TIK 1.2, IIK 2.4
- ONIEPUPOBATH TOHATHUSMU: CTEIIEHb C | - ONEPUPYET MOHATHAMH: cTeneHb ¢ | [IpeacraBneHue
LeNbIM  TIOKa3aTelleM, CTaHJapTHas | IeNbIM [OKaszarejeM, CTaHIapTHAas | pe3ylbTaToB
dopMa 3amucu  JIEHCTBUTENBHOTO | opMa  3amKWCH  JACHCTBHTEIBHOTO | MPAKTUYECKUX
qrclia, KOpeHb HATypaJlbHOM CTETeHHU, | Yucia, KOpEeHb HaTypaabHOU cTeneHH, | padot Ne§-11,
MCIIOJIb30BaTh MOJXOAIIYI0 (OpMY | MCIOIB30BaTh MOAXOASIIyI0 (opmy | Nel6-21
3aIIUCH JEHUCTBUTEIBHBIX YHCEN JUIS | 3alUCH ACHCTBHTCIBHBIX YHCET s
pelleHrs TPAKTHYSCKUX 3a7ad | | PEIICHUS MPaKTHYCCKUX 3aJad |
MIPE/ICTABICHUS TAaHHBIX; MIPE/ICTABICHUS TAHHBIX;
- ONEPHUPOBATH IMOHATHEM: CTENEHb C | - ONECPUPYET IOHITHEM: CTCICHb C
paIoHaTbHBIM MOKasaTeseM; | palliOHAIBHBIM MTOKa3aTeleM;
OIIEPUPOBATH TOHITHSIMH: JIOTAPH(M | - ONEPUPYET TOHATHIMH: JIOTApUDM
quclia, JECATUYHBIE M HATypalbHbBIC | YHCIA, JECATUYHBIE M HATypajbHbIC
Jorapu@msl; norapudmsl;
OK 01, OK 02, OK 03, OK 04, OK 05,
OK 06, OK 07, TIK 2.4
- ONEpUpOBaTh MOHATUSAMHU: CHHYC, | - OINEpPUPYEeT TOHATUAMU: CHHYC, | [IpencraBienue
KOCUHYC M TAaHTEHC IPOU3BOJBHOTO | KOCHHYC W TAHTEHC IPOU3BOJIEHOTO | PE3yIbTaTOB
yria, HCIIOJIb30BAaTh 3amuch | yria, HCIIOJIb30BAaTh 3aMUCh | MPAKTUIECKUX

MPOM3BOJILHOTO yIJIa Yepe3 oOpaTHbIe
TPUTOHOMETPUUYECKHE (DYHKIHH;
OK 01, OK 02, OK 03, OK 04, OK 05,

MIPOU3BOJILHOTO yTJIa uepe3 oOpaTHbIC
TPUTOHOMETPUYECKHE (DYHKIINH;

pabot Ne22-31
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OK 06, OK 07, IIK 2.4

2) YpaBHeHUS M HEPABECHCTBA: - OIIEpUPYET MOHATUAMU: TOXKIECTBO, | [IpencraBienue

- OIepupOBaThH HNOHSTHUSIMU: | ypaBHEHHE, HEPaBEHCTBO,  LIEJOe, | Pe3yIbTaToB
TOXKJIECTBO, YpaBHEHUE, HEPABEHCTBO, | PAllMOHAIIEHOE, UPPAIMOHATILHOE | MPAKTUYECKUX
1esoe, panuoHaabHOE, | YDaBHEHHE, HEpaBEHCTBO, | padot Ne5-7, 11,
UppaLMOHATIEHOE ypaBHEHUE, | TPUTOHOMETPUUECKOE YPaBHEHUE; 13, 14, 18, 19, 29,
HEPAaBEHCTBO, TPUTOHOMETPUUYECKOE 30, KOHTpOJIbHAS
ypaBHEHUE; pabora Nel

OK 01, OK 02, OK 03, OK 04, OK 05,

OK 07, 11K 2.4

- BBITNOJIHATH npeoOpazoBaHus | - BBITOJIHSIET npeobpaszoBanus | [Ipeacrapnenue
TPUTOHOMETPHUYECKUX BBIPAKEHUN U | TPUTOHOMETPUYECKUX BBIPAKCHUA H | pE3yJIbTaTOB
peuiarhb TPUTOHOMETPHUUECKUE | pelIaTh TPUTOHOMETPUUYECKUE | MPAKTUYECKUX
YpaBHEHUS; YpaBHEHUS; pabot Ne22-25, 29-

- HAaXOOUTb PEIUCHHUS MPOCTEHIINX
TPUTOHOMETPUYECKUX HEPABEHCTB;
OK 01, OK 02, OK 03, OK 04, OK
05, OK 06, OK 07,1IK 2.4

- HaxOOWUT pEUICHUS MPOCTEHIINX
TPUTOHOMETPUYECKUX HEPABEHCTB;
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- IPUMEHATHh CBOMCTBAa CTENEHM MAJS | - IPUMEHSeT cBoiicTBa creneHu aius | IlpeacraBnenue
npeoOpa3oBaHus BBIpQXEHUH, | mpeoOpa3zoBaHUs BBIPQXXEHUH, | pe3ybTaToOB
OIIepUPOBAThH HOHATUSMU: | OLIEpUpPYET HNOHATUSAMMU: | IPAKTHUECKUX
[I0Ka3aTeIbHOE ypaBHEHUE U | [I0Ka3aTeIbHOe ypaBHEHUE u | pabot Nel3-15
HEpaBEHCTBO, pELIaTh  OCHOBHBIC | HEPABEHCTBO,  PEIIAET  OCHOBHBIE

TUTIBI TIOKA3aTENbHBIX YPaBHEHUH W | TUIBI TOKA3aTEIbHBIX YpPAaBHEHHHA H

HEPaBEHCTB HEPaBEHCTB;

OK 01, OK 02, OK 03

- BBITIOJIHATh npeoOpa3oBaHus | - BBINOJIHSET npeobpaszoBanus | [lpeacraBnenue
BBIPAKECHU, COJIepKAIIMX | BBIPAKEHUH, COZEPKALLIMX | PE3YIbTATOB
J0rapuQmsl, OIIEpPUPOBATH | JIOTapU(PMBI, ONEpUpyeT MOHATUAMU: | IPAKTUYECKUX
MOHSITUSMU: JorapuMuyecKoe | JorapuMuueckoe  ypaBHeHue U | pabor Nel6, 18-21

YPaBHEHHE M HEPaBEHCTBO, peLIaTh
OCHOBHBIE THIIBI JIOTrapu(PMUYECKUX
YPaBHEHUI U HEPABEHCTB;

OK 01, OK 02, OK 03, OK 04, OK 05,
OK 06, OK 07, I1IK 2.4

HEPaBEHCTBO,  pELIAeT  OCHOBHBIC
TUIBl JIOTapU(PMHUUECKUX YpaBHEHHM
U HEPABEHCTB;

- OIepUpoBaTh IMOHATHSAMH: CHCTEMa | - ONEepUpyeT MNOoHATHUSAMHU: cuctema | [IpencraBnenue
JUHEWHBIX YpaBHEHUH M ee pelleHue, | TMHEHHbIX YpaBHEHUH U ee pelIeHue, | pe3yabTaToB
UCTIOJIB30BAaTh CHCTEMY JIMHEHHBIX | HCTIONB3YEeT  CHCTEMY  JIMHEHHBIX | MPAKTHYECKUX
ypaBHEHUU TUTST peleHus | ypaBHEHHH ISt peweHust | pabot Ne5-7
NPaKTUYECKHX 3a/1aY; MPAKTUYECKUX 3a7ay;

- HAaxXOOUTh peIIeHUS MPOCTEUIIMX | - HAXOIUT PELICHUs MPOCTEHIINX

CUCTEM U COBOKYITHOCTEH | cUCTEM u COBOKYITHOCTEMN

paIMoHaIbHBIX ypaBHEHUI U | paloHaIbHBIX ypaBHEHUI u

HEPaBEHCTB; HEPABEHCTB

OK 01, OK 02, OK 03, OK 04, OK

05, OK 06, OK 07, TTIK 1.2, TIK 2.4

- MIPUMEHSITh ypaBHEHUs U | - BBINOJIHSAET MpeoOpa3oBaHus 1emblX, | [IpencraBinenue
HEPaBEHCTBA JUIs pelIeHusl | palliOHAIBHBIX W HPPAIMOHAIBHBIX | pE3yJIbTaTOB
MaTeMaTHYeCKUX 3a/lady W 3aJad U3 | BBIPAXKCHUH W peIlaeT OCHOBHBIEC | MPAKTUYECKHX
pa3aMuHbIX ~ obyacTeil  HAyKM M | TUOBl  LENbIX, palMOHAIBHBIX U | paboT Ned-7, 11,
peaNbHOM KU3HU; HPPALMOHATIBHBIX ypaBHEHUM u | 13, 14, 18, 19, 29,
- MOJICJIMPOBATh peajbHbIE CUTYyallMH | HEPABEHCTB; 30

Ha s3bIKe aireOpbl, COCTaBJSATH | - PUMEHSET ypaBHEHUS "
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BBIpaXXCHUSI, YPaBHEHUS, HEPABEHCTBA
[0 YCIOBHMIO 3a/auyd, HCCIEN0BATh
MOCTPOCHHBIE MOJIEH c
MCII0JIb30BAaHUEM allllapara anreopsl;
OK 01, OK 02, OK 03, OK 04, OK
05, OK 06, OK 07, TIK 1.2, [TIK 2.4

HEpaBEHCTBA TUISE pelieHus
MaTEeMAaTHYECKUX 3a]a4 W 3aJad U3
pa3iaMyYHbIX ~ obiacTeil  Hayku W

peanbHOU KHU3HU;

3) ®yHKUMH U TPaPUKN: - omepupyeT mnoHsatusMu: ¢yHkuus, | [Ipencrasienue
- ONEpPUPOBATh MOHATUAMH: QYHKLHUSA, | CIOCOOBI 3a1aHusl HyHKIMH, 007IaCTh | Pe3y/IbTaTOB
crocoOb! 3a1aHus QyHKLIMHU, 00NaCTh | ONPEAETICHUs U MHOXKECTBO 3HAYEHUH | MPAKTUYECKUX
OTIpeJIeJIEHUs] 1 MHOXKECTBO 3HAaUeHUH | QyHKIMH, Tpaduk GyHKINHU, B3aUMHO | paboT Ne§, 12, 17,
dbyakumn, rpaduk GyHKIHHA, B3aUMHO | 0OpaTHbIE QYHKIINUH, 26-28, 47-50
oOpaTtHbIe PYHKINY; - OIepupyeT MOHATUSMHU: YETHOCTh U

- OIepUpOBaTh MOHATUAMHU: YETHOCTh | HEYETHOCTh byHKLHY, HYJIH

M HEYETHOCTb  (YHKIMH, HYIU | QYHKIUH, IIPOMEXYTKH

¢byHKLHY, IPOMEKYTKH | 3HAKOIOCTOSHCTBA;

3HAaKOIIOCTOSIHCTBA, - CTPOMT H  4YHTaeT TpaPuKu

- CTPOUTh MW 4YMUTaTh TIpaQuKU | TMHEHHOW (QYHKIUM, KBaJApaTUYHON

JTUHEWHOW (QYHKUIWHU, KBAaJApaTHYHOW | (QYHKIMH, CTEHEHHOW (QyHKIHH ¢

(GyHKLIMH, CTENeHHOM (YHKLUUU C | LEeJNbIM [T0Ka3aTeleM;

IEJIBIM [TOKa3aTeleM; - orepupyer MOHSATHSIMHU:

- OIlepUPOBATh HOHATUSAMMU: | IEpHOANYECKast byHKLu,
HepruoInIecKast GbyHKIUSA, | TIPOMEKYTKH MOHOTOHHOCTH

IPOMEKYTKU MOHOTOHHOCTH | (pyHKIIMH, TOYKHU JKCTpEeMyMa

GyHKIMH, TOYKHU KcTpeMyMa | GyHKIUH, HauOosblIee 51

byHKuuN, HaunOoJbIIee U | HaUMEeHblIee 3Ha4eHUs (yHKIUM Ha

HaVMEHbIIee 3HAYeHHUsS (DYHKIMHM HA | IPOMEXYTKE, HCIONB3YeT WX JUIS

OPOMEXYTKE, HUCIOJIb30BaTh UX JUIA | UCCIEAOBaHUS (DYHKIMM, 3adaHHOU

UCCIIEIOBaHMST (YHKIMM, 3aJaHHOM | rpaduKoMm;

rpaduKom; - OlepupyeT MNOHATUAMH: TIpaduKu

- ONepUpoOBaTh MOHATHIMHU: TpadUKH | MOKA3aTEIbHOU, JIOTapu(HMUIECKON H
noKa3aTeabHOH, Jorapu(pMUUEeCKON M | TPUTOHOMETPHUUECKUX byHKLIUH,
TPUTOHOMETPHUYECKHIX ¢byHKIMH, | ©300pakaTb WX Ha KOOPAWHATHON

u300pakaTb MX Ha KOOPAMHATHOM | MJIOCKOCTH M  HUCMOJb30BaTh  JUIA

IUIOCKOCTH W WCIIOJNB30BaTh JUIA | pEIICHHs YpaBHEHH U HEPABEHCTB;

peleHNs ypaBHEHUH U HEPABEHCTB,; - n300paxkaTb Ha KOOPIMHATHOU

- u300paxkaTb Ha KOOPJIWHATHOW | INIOCKOCTH  TpapuKd  JIMHEHHBIX

IUIOCKOCTH  TpaduKu  JIMHEHHBIX | ypaBHEHUH M HCMONB30BaTh UX JUIS

YpaBHEHHI W WCIIOJIIB30BaTh WX JUISL | pEIICHUS CHCTEMBI JTMHEHHBIX

pelneHus CHCTEMBI JUHEUHBIX | ypaBHEHUM;

YpaBHEHUN;

OK 01, OK 02, OK 03, OK 04, OK 05,

OK 06, OK 07, TIK 2.4

- HUCMONb30BaTh rpaduku ¢GyHKUUH | - ucnonb3yeT rpaduxu Gynkuuii ans | [peacraBnenue
IUTSL peIeHUs] ypaBHEHUH; peleHus ypaBHEHHIA; pe3yIbTaToB

- UCMOJNb30BaTh rpaduku (GYHKUUH | - UCTIONB3YyeT rpaduku GYHKUUN AN | IPaKTUYECKUX
JUIL  WCCJIEIOBAaHUS MPOIECCOB W | MCCIETOBAHUS MPOLECCOB u | pabot Ne§, 12, 17,
3aBUCHMOCTEH MpU pelIeHNH 3a1a4 U3 | 3aBUCHMOCTEH Mpu pemieHuu 3anad | 26-28, 47-50

IpYrux  y4yeOHBIX MPEAMETOB U | U3 JAPYruxX Y4eOHBbIX IPEeIMETOB H
peanbHOI JKU3HHU, BBIPQXKaTh | pealbHON KU3HH, BBIpaKaeT
dbopMylnaMy  3aBUCHUMOCTH  MeXAy | popMyJaMu 3aBHCUMOCTH  MEXIY
BCINYHNHaAMMU, BCINYHNHaAMU,

- HCMOJB30BaTh rpaduku (PYHKIUN | - UCMIONB3YeT Tpaduku QyHKIUN 11
IJIL UCCIICAOBAHUA  IMPOHCCCOB W | MCCICIOBAHUSA IMpoNHCCCOB )41
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3aBUCHUMOCTEH M3 JPYrux Y4eOHBIX
JUCIIUTLINH.

OK 01, OK 02, OK 03, OK 04, OK
05, OK 06, OK 07, TIK 2.4

3aBUCHUMOCTEN W3 APYrux ydeOHBIX
JUCITUTLINH.

4) Havana maremMaTH4eckoro [IpeacraBnenue
a”Hajmu3a: pE3yJIbTaTOB

- OIIepPUPOBAThH HOHATUAMMU: | - onepupyer HOHATUAMMU: | IPAKTHUECKUX
IIOCJIEI0BATEIbHOCTD, IIOCJIEI0BATEIILHOCTD, pabot Ne44
apudMeTHueckass W reoMeTpudeckas | apupmerndeckas M TeoMeTpuyecKas

IIPOrPECCUH; IIPOrPECCUH;

- OIIepPUPOBATh HOHATUSMHU: | - OEPUPYET NOHATUAMU: OECKOHEUHO

0OECKOHEUHO yObIBaromas | yosiBaromias reOMETpUYECKast
reoMeTpUYecKasi MPOrpeccHs, CymMMma | IPpOrpeccus, CyMMa  OECKOHEYHO

0OECKOHEUHO yObIBaromIel | yObIBaromen reOMEeTPUUECKOMN
reoMeTPUYECKOM IPOTPECCUH; | IPOTPECCUH; 3ajaer

3a]aBaTh MIOCJIEZI0BATENbHOCTH | IIOCAEAOBATENbHOCTH  PA3JIMYHBIMU

pasInYHBIMU crloco0amu; criocobamu;

- HCIIOJIB30BaTh CBOMCTBA | - UCIIOJIB3YET CBOMCTBA
[OCJIEI0BATENIbHOCTE U MPOrPECcCHil | MOCIeI0BaTEIbHOCTEH U MPOrpeccHii

JUIsL  pelIeHHs  pealibHbIX  3ajady | AJi1  pelieHus  peajbHbIX  3a7au

IPUKJIAJHOTO XapaKTepa; IPUKJIAJHOTO XapaKTepa;

OK 01, OK 02, OK 03, OK 04, OK 05,

OK 06, OK 07, IIK 2.4

- OIIepUpPOBATH HOHSITUSIMU: IIpencraBnenue
HenpepbIBHAs (QYHKLIMA, TPOU3BOJHAS | - orepupyer HOHATUSAMMU: | Pe3yJIbTaTOB
GyHKIMH, UCIIOJIb30BaTh | HENpepbIBHAs (PYHKLMS, IPOU3BOAHASA | IPAKTUYECKUX
reoMeTpuueckuil  u  usnueckuil | pyHKIUH, ucnonb3yeT | padot Ned4-50
CMBICT TPOU3BOJHOW [UIsl pEIICHUs | TEOMETpUYEeCKUd U (U3HUYeCKui

3aja4;
- HaXOJUTh MIPOU3BOJIHBIE
AJIEMEHTAPHBIX (DYHKIUM, BBIYUCIATH
IIPOU3BOJHBIE CYMMBI, IPOU3BEICHMUS,
Y4aCTHOTO (DYHKIIUH;

- HUCIOJIb30BaTh MPOU3BOAHYIO JJIs

UCCIIEIOBaHMS ¢GbyHKIMN Ha
MOHOTOHHOCTh W JKCTPEMYMBHI,
IPUMEHSTh pe3yabTaThI
HCCIIEeIOBAaHUS K MIOCTPOCHHIO
rpauKoB;

- HCIOJB30BaTh TMPOU3BOIHYIO IS
HAXOKJICHUS HAWJIYYILEro peuieHus B
MIPHUKJTATHBIX, B TOM YHCIIe
COIIMAILHO-3KOHOMMYECKHX, 3a7a4ax;
OK 01, OK 02, OK 03, OK 04, OK 05,
OK 06, OK 07,IIK 2.4

CMBICI TIPOU3BOJHON Ul PEIIECHUs
3ajady;

- HaXOIUT IIPOU3BOJIHBIE
AIIEMEHTApHBIX (QYHKIUH, BBIYUCIATH
IIPOU3BOJHBIE CYMMBI, IPOU3BEACHHUS,
YaCTHOTO (DYHKIUH;

- HCIOJNB3YyeT MPOU3BOJHYIO  JUIS
HCCIIEI0BAHMS byHKIUN Ha
MOHOTOHHOCTb M DKCTPEMYMBI,
MpUMEHSIET pe3ynbTaThI
WCCIIEJOBAHMSI K IIOCTPOEHHUIO
rpadukos;

- HCIOJNB3YyeT MPOU3BOJHYIO  JUIS

HAaXOXJACHUA HAUTYYHIEro pCUICHUSA B
MMPUKJIAAHBIX, B TOM qHuCJe
COHUAJIbHO-O3KOHOMMWYCCKUX, 3aga4dax,

- OTIePUPOBATH MTOHATHSAMHU:
nepBooOpazHas u WHTErpa,
MOHUMATh TeOMETPUICCKUI "
(bu3HYECKUI CMBICIT HHTETpaa;

- HaXOJUTh nepBooOpa3HbIe
DIIEMEHTAPHBIX (YHKIUH, BBIYUCISTH
uHTerpan mo ¢opmyine HproToHa-
Jleiibuuma;

- oTnepupyeT TIOHSTHSIMH:
nepBooOpazHas U MHTETpal,
IIOHUMAET F€OMETPUUYECKHI 51
(bu3nUecKuil CMBICI HHTETpaa;

- HaXOJUT nepBooOpa3HbIe
AIIEMEHTAPHBIX (DYHKIMHA, BBHIYUACISIET
uHTerpan mo ¢opmyine HproToHa-
Jleitbunma;

[IpeacraBnenue
pE3yJIBTaTOB
MPAKTUYCCKUX

pabot Ne51-58
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- peuiath NpUKIAAHbIE 33]]a4l, B TOM
YHUCJIE COLUATbHO-3KOHOMHUYECKOTO U
buznyecKkoro xapakrepa, CpeicTBaMu
MaTEMaTUYECKOT0 aHaIn3a

OK 01, OK 02, OK 03, OK 04, OK 05,
OK 06, OK 07, TIK 2.4

- peulaeT NpuKIaJHbIE 3a7a4yd, B TOM
YHUCJIE COLUATbHO-3KOHOMUYECKOTO U
bu3nyecKoro xapakrepa, CpeIcTBaMu
MaTEMaTHUYECKOI0 aHaJIn3a;

5) MHo:xecTBa M JIOTHKA:

- ONEepUpPOBATH MTOHATUSIMH:
MHOKECTBO, onepauuu HaJ
MHOKECTBaMU; HCIIOJIb30BaTh

TEOPETUKO-MHOKECTBCHHBIN ammapar
JUISL OIIMCAHUs peabHBIX IPOLECCOB U
ABJICHUM, TIpU PEIIEHUU 3ajad U3
JpYrux yu4eOHBIX IPEIMETOB;

- OIIEpUPYET NOHATHUSIMU: MHOKECTBO,

oncpannuun HajJ MHOXECTBaAMU,
HCIIOJIB3YCT TCOPCTUKO-
MHOKECTBECHHBIN arrapar JJIA

OIMCaHUsl pPEAIBHBIX IIPOLECCOB H
ABJICHUM, TIpU PEIIEHUWU 3a7ad U3
JIPYTUX y4eOHBIX NPEAMETOB;

[IpencraBnenue
pe3yabTaToOB
MIPaKTUYECKHUX
pabot Ne34-36

- ONepUpOBaTh HNOHATUSAMMU: | - OnepupyeT MOHATUSIMU:
OIIpElEIICHUE, TEOpeMa, CIEACTBUE, | ONpPEACIICHHE, TeopeMa, CIEICTBHE,
JI0Ka3aTeNIbCTBO. JI0Ka3aTeJIbCTBO.

OKO01,TIK 2.4

I'eomeTpust

- OIEpUPOBATHh IOHATHAMU: TOYKA, | - ONEPUPYET NOHATUSAMH: TOuKa, | [IpencraBienne
npsiMasi, IJI0CKOCTb; npsiMasi, IJI0CKOCTb; pe3yabTaTOB

- IPUMEHATH aKCHOMBI CTEPEOMETPHUU | - IPUMEHSIET aKCUOMbBI CTEPEOMETPHUH | IIPAKTUIECKUX

H CICACTBUA M3 HHX IIPpU PCIICHUHU
TCOMETPHUICCKUX 3aay;

- ONepUpOBaThH MMOHATHUSIMM:
MapauiebHOCTh u
MEPIECHIUKYISIPHOCT  NPSMBIX U
MJIOCKOCTEI;

- KJaccupUIUpPOBaThH B3alMMHOEC

pacIoNo)KeHne NMPsIMBIX U IUIOCKOCTEN
B IIPOCTPAHCTBE;

- OIIEpUpPOBATh TIOHSTHSIMHA:
JBYTpaHHBIN yroil, rpaHu
JIBYTPaHHOTO yria, pedpo

JBYI'PAHHOI'O YIJIa, JIMHEWHBIA YIoj
JBYTPaHHOIO yIja, IpaaycHas Mepa
JBYT'PAHHOI'O yIJIa;

OK 01, OK 02, OK 03, OK 04, OK 05,
OK 06, OK 07, TIK 1.2

H CICACTBUA H3 HHUX IIpU PCHICHUH
rCOMCTPHUYCCKUX 3aaa4,

- ONepUpyeT MMOHSATUSIMM:
MapajuiebHOCTh Hu
NEPIECHAUKYISIPHOCT  NPSMBIX U
IIOCKOCTEI;

- KIJIACCU(PUITPYET B3aUMHOE

PacCIOJIOKEHUE NPSIMBIX U IJIOCKOCTEN
B IIPOCTPAHCTBE;

- OIIEpUpPYET NOHATUSMHU: IBYTPAHHBIN
yTroJl, TpaHu ABYTPAHHOTO yriia, pedpo
JBYTPAaHHOI'O YIJIAa, JIMHEWHBIA YyroJ
JBYI'PaHHOIO YyIJIa, IpajycHas Mepa
JIBYTPaHHOI'O yTJIa;

pabot Ne2,3, 59-61

- OIepHpPOBaTH MOHSATHIMH: | - OIepHupyeT nonsatusMu: | IIpencrasnenne
MHOT'OT'paHHUK, BLIHyKJ'IBIfI U | MHOT'OI'PAaHHUK, BLIHYKHBIﬁ H | PE3yJIbTAaTOB
HEBBITYKJIBIN MHOT'OTPaHHUK, | HEBBIMYKJIBIN MHOTOTpaHHUK, | MPAKTHIYECKUX
DJIEMEHTEI MHOI'OTPaHHUKA, | DJIEMEHTHI MHOTOrpaHHHKa, | paboT Ne64-69
IIPaBUJIbHBII MHOTOTPaHHUK; MIPaBUJIbHBIN MHOTOTPaHHUK;

- pacClio3HaBaThb OCHOBHbBI€E BHUIBI | - pacno3HacT OCHOBHBIC BU/bI
MHOTOTPaHHHUKOB (MKMpamMuaa, Ipu3Ma, | MHOTOTPaHHUKOB (IUpaMua, Mpu3Ma,

mpAMOYyT OJILHBIN napaJiieJICIrIICa, HpﬂMOYI‘OJ'ILHLIfI napauiCJICIUIICa,

Ky0); Ky0);

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

UId  KiaccupUKauy (BBINYKIBIE M | KIACCH(PHUKAIMN (BBIIIyKJIBIE 51

HEBBIITYKIIBIC MHOI'OI'paHHUKH, | HCBBIITYKJIbIC MHOI'OTpaHHUKH,

IMMPpaBUJIbHLIC MHOTI'OI'paHHUKH, | IPABUJIbBHBIC MHOT'OI'paHHUKH,
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npsMbIE W HAKJIOHHBIC TIPHU3MBI, | IPSMbIE W HAKJIOHHBIC  TIPHU3MBI,
napajuiejaenunesbl); napajuiejenunesbl);

OK 01, OK 02, OK 03, OK 04, OK 05,

OK 06, OK07,1IK 1.2, IIK 2.4

- OMepUpOBaTh MOHATHAMH: CEKyIas | - ONepUpyeT NOHATUsAMHU: cekymas | [IpencraBienue
IIOCKOCTb, CEUCHUE | IIOCKOCTb, CEUYCHUE | PE3yJIbTATOB
MHOTOI'PAaHHHUKOB; MHOTOI'PAaHHHUKOB; MIPaKTUYECKHUX

- OOBSICHSATH MPUHIUIBI MTOCTPOCHHUS
CEUEHHUH, HCHOJB3Ys] METOJ CIE/IOB;
CTPOUTH CEYEHUS] MHOTOTPAHHUKOB
METOJIOM CIJIEJIOB, BBITIOJHSATh
(BBIHOCHBIE) TUIOCKHE YEpPTEXHU U3
PUCYHKOB MPOCTHIX 00BEMHBIX UTYD:
BU/I CBEPXY, COOKY, CHU3Y;

OK 01, OK 02, OK 03, OK 04, OK 05,
OK 06, OK 07, 1K 1.2, TIK 2.4

- 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;

pabot Ne64, 65

- pewarh 3aJauyd Ha HaXOXKJICHHE
FE€OMETPUUYECKUX BEJIMYMH 1o
oOpa3uam WIn aJlrOpUTMaM,
IPUMEHSISI U3BECTHBIE aHAIUTUYECKUE
METOABbI NPH PEIIEHUH CTaHJapTHBIX
MaTeMaTHYECKUX 3aja4 Ha
BBIUUCIICHUE yTJIOB MEXITY
CKpEIMBAIOIIUMUCS PSMBIMH,
MEXIYy TNpsAMOM U  IJIOCKOCTBIO,
MEXY IUIOCKOCTSMHM, JBYTPAHHBIX
YTJIOB;

OK 01, OK 03, OK 04, OK 07, TIK
1.2,1IK2.4

- pemact 3aJadd Ha HaXO0XICHUC
reOMCTPHUICCKUX BCJIIMYHH e(e]
06pa3uaM U1 aJiropurmMam,
MPUMCHAA U3BCCTHBIC AHAJIUTHYCCKUC
MCTOJAbI IIpU PCHICHHMN CTaHAAPTHBIX
MATEMAaTHYCCKUX 3aga4 Ha
BBIYUCJICHUC yriioB MCKOAY
CKpCIIMBAOIINMHUCA MMPpsAMBIMH,
MCKOAY HpHMOfI u IIJIOCKOCTBIO,
MCXKAY IUIOCKOCTAMHU, ABYI'PAHHBIX

YTJIOB;

IIpencraBnenue
pe3yJIbTaToOB
MPAKTUYECKUX
pabot Ne59-61

- BBIYMCIATH O0BEMBI W IUIOMIATU
MOBEPXHOCTEN MHOTOTPaHHHKOB
(mpu3ma, mupaMusia) ¢ MPUMEHEHUEM
dbopMyI, BBIYHCIATH COOTHOIICHUS
MEXIy IUIOIMAIIMU TIOBEPXHOCTEH,
o0beMaMu ITOJOOHBIX
MHOTOTPaHHHUKOB;

OK 01, OK 02, OK 03, OK 04, OK 05,
OK 06, OK 07,TIK 1.2, TIK 2.4

- BBIYHCISET OOBEMBI M IUIOIIAAH
MOBEPXHOCTEN MHOTOTPaHHUKOB
(mpu3ma, nupamuaa) ¢ IpUMEHEHHEM
dbopMyI, BBIYHUCIATH COOTHOIICHUS
MEXIY IUIOMAAIMH TTOBEPXHOCTEH,
ob0bemMamMu MOA00HBIX
MHOTOTPaHHUKOB;

IIpencraBnenue
pE3yJIBTaTOB
MPAKTUICCKUX

pabot Ne66-67

- OIIEpUpPOBATh HOHSTUSIMU:
CUMMETpHUSA B MPOCTPAHCTBE, LIEHTD,
OChb U IUIOCKOCTb CUMMETPHUH, LIEHTD,
0Cb U IJIOCKOCTh CUMMETPHUH (PUTYpHI;
- U3BIEKaTh, MpeoOpa3oBHIBaTh U
UHTEPIPETUPOBATh HH(OPMALIUIO O
IIPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX
durypax, MIPEACTABICHHYIO Ha
4epTeKax U pUCYHKAX;

- IPUMEHSTh T€OMEeTpUUYECKUe (PaKThl
JUISL  pElIEHHs CTEPEOMETPUUECKUX
3ajad, MPEANoJaraloluIuX HECKOIbKO
IIaroB  pEIIEHUs, €CIU  YCJIOBHUSA
INPUMEHEHHUS 3aJIaHbl B IBHOU (hopme;
- [IPUMEHSATD IIPOCTEUILINE

- ONEpUpPYET MOHATUSMHU: CUMMETPUS
B IPOCTPAHCTBE, ILEHTP, OChb U
IJIOCKOCTh CUMMETPHH, LIEHTP, OCh U
MJIOCKOCTh CUMMETPUU QUTYDBI;

- U3BIEKaeT, MpeoOpa3oBHIBAaCT U
UHTEPIPETUPYET  UHPOPMAIUIO O
IIPOCTPAHCTBEHHBIX T€OMETPUUYECKUX
¢urypax, IIPEICTABICHHYIO Ha
4epTekKax U pUCYHKAX;

- IPUMEHSET reoMeTpudeckue (haxThl
JUIsL  pELICHUs CTEPEOMETPUUYECKUX
3a1a4, MPEANoJIararoIfuX HECKOJIBKO
I1aroB  pEIIeHUs, €CIU  YCIOBUSA
PUMEHEHHUS 3aJIaHbl B ABHOU (hopme;
- [IPUMEHSET IIPOCTENIINE

[IpencraBnenue
pe3yJIbTaTOB
MPaKTUYECKUX
pabot Ne64-69
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MIPOrpaMMHbIE CpeacTBa u
AJIEKTPOHHOKOMMYHUKAI[UOHHBIE

CUCTEMBbI npu pelieHun
CTEPEOMETPUYECKUX 3a/1ay;
- MIPUBOJIUTH IPUMEPBI

MaTEMaTU4YECKNX 3aKOHOMEPHOCTEU B
IPUPOAE W OKU3HH, pPaACIO3HABATH
IIPOSIBJICHUE 3aKOHOB TI'€OMETPUU B
UCKYCCTBE;

- IIPUMEHATH IIOJIy4CHHbIC 3HAHUS HA
[IPaKTUKE: aHAJIU3UPOBATh PEaIbHBIC
CUTyallud U IPUMEHATb H3Y4YCHHBIC
MOHATUSA B IIPOLIECCE IIOMCKA PELICHUS
MaTeMaTH4eCKu C(HOPMYITMPOBAHHOM
npo0JIeMbl, MOJEIUPOBATh pPEalbHbIC
CUTyallud Ha A3BIKE TE€OMETPHH,
UCCJIEN0BATh ITOCTPOECHHBIE MOJEIH C
HCIIOJIb30BAaHUEM r€OMETPUYECKUX
NOHATUM W TEOpeM,  amnmapara
anreOppl,  pemarh  MPaKTHYECKHE
3a/1a4y, CBSA3aHHBIE C HAXOXKICHHUEM
r€OMETPUYECKHUX BEJINYUH;

OK 01, OK 02, OK 03, OK 04, OK 05,
OK 06, OK 07, 11K 1.2, TIK 2.4

IPOTPaMMHBIE cpencTBa "
AIIEKTPOHHOKOMMYHHUKAITHOHHBIE
CHUCTEMBI npu peleHUH
CTEpEOMETPUYECKUX 3a/1aY;

- MPUBOJIAT IPUMEPHI
MaTEeMATHYECKUX 3aKOHOMEPHOCTEH B
OpUpPOJC W KU3HH, PAaclo3HaeT
MPOSIBIICHUE 3aKOHOB T'€OMETPHUH B
HCKYCCTBE;

- IPUMEHSET TIOJyYCHHBIC 3HAHUS Ha
NPaKTUKe: AaHaJIM3UpPyeT pealbHbIC
CUTyalldd W TPHUMCHSITh H3yYCHHBIC
MIOHATHUS B TIPOIIECCE TIOMCKA PEIICHUS
MaTeMaTH4eCKu CcHOpMyITHMpPOBAHHOU
npoOJeMbl, MOJCIHUPYET peallbHbIC
CUTyalldd Ha s3BIKC T'COMETpPHH,
UCCIIEYeT MOCTPOCHHBIE MOJCIH C
UCIIOJIb30BAHUEM  T€OMETPHUYCCKUX
NOHATUH W TeopeMm,  ammapara
anreOppl,  pemaer  MPaKTUYECKHe
3a]]auu, CBS3aHHBIC C HAXOXKICHHEM
TCOMETPHUYECKUX BEIINYUH;

- OIIEpUpPOBAThH HOHATHUSMMU:
MHOTOTPaHHUK, BOMCAHHBIN B cepy U
ONHUCaHHBIA OKOJIO cdeprl, cdepa,
BIIMCAHHAsl B MHOTOTPaHHUK WJIM TEJO

BpaIllCHU,
- BBIYUCIIATHE COOTHOLICHUA MCEKAY
maomaigsaMun HOBCpXHOCTeﬁ n

o0BbeMaMHU OJOOHBIX TEJI;

- U300paxarh U3ydaemble (PUTYpbI OT
PYKH W C TPUMEHEHHEM TPOCTBIX
YEepPTEKHBIX HHCTPYMEHTOB;

- BBINOJHATH (BBIHOCHBIE) IUIOCKHE
YepTeXKU U3 PHUCYHKOB IPOCTHIX
00BeMHBIX QUTYp: BUI CBEPXY, COOKY,

- ONepUpyeT MOHATUSMU:
MHOTOTPaHHMK, BIMCAaHHBIN B cdepy
U ONHMCAaHHBIA OKoNO cepsl, chepa,
BIIMCAaHHAsl B MHOTOIPAHHUK WJIN TEJI0

BpaIlCHU,
- BBIYUCIIACT COOTHOUICHUA MCEKAY
IomaigsaMun HOBCpXHOCTCI\/’I 151

o0BbeEMaMHU MOJOOHBIX TEJI;

- U300paxaer uzydaemble (UTYpbI OT
PYKH M C TIPUMEHEHHEM MPOCTHIX
YEepPTEKHBIX HHCTPYMEHTOB;

- BBINOJHSET (BBIHOCHBIE) IUIOCKHE
YepTEeXKU U3 PHUCYHKOB HPOCTHIX
00BeMHBIX QUTYp: BUJ CBEPXY, COOKY,

IIpencraBnenue
pe3yJIbTaToOB
MPaKTUYECKHUX
pabot Ne64-69, 73

CHHM3Yy, CTPOUTb  CEUEHHUS  TeN | CHU3y,  CTPOMT  CEYEHHUs  Tel
BpaIlcHUs, BpalicHUs,

- W3BJEKAaTh, WHTEPHPETHPOBATH U | - HU3BJIEKAET, HWHTEPHPETUPYET U
npeoOpa3oBbiBaTh  MHGpOpPMAIMIO O | MpeoOpa3oBeiBaeT HHGOPMALIUIO O
IPOCTPAHCTBEHHBIX T'€OMETPHUECKUX | IPOCTPAHCTBEHHBIX T'€OMETPHUECKUX

durypax, MPEJICTABICHHYIO Ha | ¢purypax, IPECTaBICHHYIO Ha

yeprekax U pUCYHKaXx; yepTrekax U pUCYHKaXx;

OK 01, OK 02, OK 03, OK 04, OK 05,

OK 06, OK 07, TIK 1.2, TIK 2.4

- OIIEpPUPOBATH MOHATUAMU: | - OIlepUpyeT nonsatusMu: | IIpencrasnenne
IWIMHAPHYECKas MOBEPXHOCTD, | IIMIMHAPHUECKAs MIOBEPXHOCTD, | PE3yJIbTATOB
obpazyromue MUAJTUHIPUYECKON | oOpasyroire MUATUHIPUYECKON | TIPAKTHIECKUX
MOBEPXHOCTH, IMJIMHJAP, KOHWYECKas | MOBEPXHOCTH, LWIMHAP, KOHHYecKas | pabot Ne70-73
MTOBEPXHOCTb, oOpasyromiye | TOBEpPXHOCTh, oOpasyromue

KOHMYECKOW MOBEPXHOCTH, KOHYC, | KOHHYECKOH TOBEPXHOCTH, KOHYC,
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chepuueckas MTOBEPXHOCTD;
pacmo3HaBaTh Tena BpalllCHUS
(mumHOp, KoHyc, cdepa W 1Iap);
OOBSICHATH CITOCOOBI TOJTYYEHUS Tel
BpallleHUs; KJIacCU(PUIIMPOBATH
B3aMMHOE pacroyiokeHne cdepsl u
IJIOCKOCTH; ONEPUPOBATH MOHSITUIMU:
IapoOBOM CErMEHT, OCHOBaHHE
CErMEeHTa, BBICOTa CETMEHTA, IapOBOi
CJIO, OCHOBaHME ILIAPOBOTO CIIOS,

BBICOTA IIApOBOIO CJIOS, IIAPOBOM
CEKTOD;
- BBIUMCIATH OOBEMBI M IUIOLIAAU
IIOBEPXHOCTEN Tell BpAlLCHUS,
TEOMETPUUYECKUX TEJI C IPUMEHEHUEM
(opmyu;

OK 01, OK 02, OK 03, OK 04, OK 05,
OK 06, OK 07, 11K 1.2, TIK 2.4

chepuyeckas MoBepxXHOCTh;
pacrno3Haer Tena BpaICHUS
(mumHOp, KoHyc, cdepa W 1mIap);
OOBSICHATH CIOCOOBI TONY4EHUS Tell
BpallleHUs; KJIaCCU(PUIIPOBATH
B3aMMHOE pacroyiokeHue cdepsl u
IJIOCKOCTH; ONEPUPOBATH MOHITUSIMHU:
IapoBOM CErMEHT, OCHOBaHHE
CErMEHTa, BBICOTA CErMeHTa,
LIapOBOM CJIOM, OCHOBAHUE IIAPOBOIO
CJOs, BBICOTA  IIAPOBOTO  CJOA,
IapOBOM CEKTOP;

- BBIUHCISET OO0BEMbl M IUIOLIAJIU
IIOBEPXHOCTEN Tell BpAalLCHHUS,
TE€OMETPUUYECKUX TeNl ¢ MPUMEHEHHEM

hopmyur;

- OIEpUpOBATh IOHATHUEM BEKTOpP B
IIPOCTPAHCTBE;

- BBIIOJIHATH [JEHCTBUS CIIOKECHHUS
BEKTOPOB, BBIYMTAHMUSI BEKTOPOB M
YMHOXEHHMS BEKTOpa Ha YHUCIIO,
OOBSACHATh, KAKUMHU CBOMCTBAMHU OHHU
o0ajatoT;  NPUMEHATh  I[PAaBUJIO
napajuleenunena;

- OIIEpUpPOBAThH HOHSTHUSIMMU:
JI€KapTOBbI KOOPJMHATHI B
IIPOCTPAHCTBE,  BEKTOP,  MOJAYJIb
BEKTODa, PaBEHCTBO BEKTOPOB,
KOOpAMHATBl BEKTOPA, YTOJ MEXIY
BEKTOPAMHU, CKaJSIPHOE MPOU3BEIACHHE

BCKTOPOB, KOJUIMHCApPHbIC u
KOMIIJTAaHAPHBIC BEKTOPHI,
- HaxoOWUTb CYMMY BCKTOPOB U

IIPOU3BEICHUE BEKTOpPA HA YHUCIIO,
Yroad MEXAY BEKTOpaMH, CKaJISpHOE
IIPOU3BEJICHUE, PACKIIAIbIBaTh BEKTOP
10 IByM HEKOJIJIMHEAPHBIM BEKTOPAM;
- 3aJaBaTh IUIOCKOCTb YPABHEHUEM B
JIEKApTOBOM  CHCTEME  KOOpAUHAT;
IPUMEHSTh T€OMEeTpUYECKUe (aKThl
JUIL  PELICHUS CTEPEOMETPUUYECKUX
3a/1a4, MPEANOJaraluX HECKOIbKO
1IaroB  PEIICHUs, €CIIH  YCIIOBHS
NpUMEHEeHHUs 3aJ1aHbl B IBHOM (hopme;
- perarhb IIpOoCTeNIINe
reOMETPUUECKUE 3a1a4u Ha
IIPUMEHEHHE
BEKTOPHOKOOPIMHATHOIO METO/A;

- pewmath 3aJadd Ha JIOKa3aTeIbCTBO
MaT€MaTU4eCKUX  OTHOLUEHUH U
HaXO0XJICHHE T€OMETPHYECKUX

- Omepupyer IOHATHEM BEKTOp B
IIPOCTPAHCTBE;

- BBIIOJHAET JACUCTBHUS CIIOKEHUS
BEKTOPOB, BBIYMTAaHUS BEKTOPOB H
YMHOXKEHHMSL BEKTOpa Ha  4YHCIIO,
00BSCHSET, KAKUMU CBOMCTBAMHU OHHU
o0najgaroT,  NpPUMEHsSeT  PaBUIIO
napajuieIenunesa;

- ONEPUPYET NOHATUSMHU: ICKAPTOBBI
KOOPJIHMHATHI B IIPOCTPAHCTBE, BEKTOD,

MOAYJb BEKTOpA, PaBEHCTBO
BEKTOPOB, KOOPAMHATHI BEKTOPA, yrOJI
MEXIY BEKTOpPaMHU, CKaJIIpHOE
IIPOU3BEICHUE BEKTOPOB,
KOJUIMHEApHBIE W KOMILIAHapHBIE
BEKTOPBI;

- HaxoQUT CyMMYy BEKTOpOB H

IIPOM3BEICHUE BEKTOpa Ha 4HCIIO,
Yroa MEXIY BEKTOpaMH, CKaIIPHOE
IIPOU3BENICHUE, PACKIIAABIBACT BEKTOP
10 IByM HEKOJIJIMHEAPHBIM BEKTOPAM;
- 3aJaeT IUIOCKOCTb YPaBHEHHEM B
JIEKapTOBOM  CHCTEME  KOOpAUHAT;
MPUMEHSIET TeoMeTpUYecKue (aKThl
JUIL  PELICHHUs CTEPEOMETPUYECKUX
3a/1a4, MIPEANOIaraloluX HECKOJIBKO
[IaroB  PEIICHMs, €CJIH  YCIOBHUSA
NpUMEHEeHHUS 3aJ1aHbl B IBHOU (hopme;
- peraer MpoCTeNIIne
TeOMETPUUECKHUE 3a7a44 Ha
IIPUMEHEHUE
BEKTOPHOKOOPIMHATHOI'O METO/A;

- pemiaer 3aJadd Ha JOKa3aTeJIbCTBO
MaTEMATUYCCKHUX OTHOIICHUH n
HaXO0XICHHE TEOMETPHYECKUX

IIpencraBnenue
pe3yJIbTaToOB
MPAKTUYECKUX
pabot Ne62-63
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BEJINYNH 1o obpazmam 1501051
aJ'II‘OpI/ITMaM, HpI/IMeHﬂﬂ HN3BCCTHBIC
METOJIbI MPH PEIICHUH CTaHJIAPTHBIX
MaTEMATHYECKUX 3a1ad.

OK 01, OK 02, OK 03, OK 04, OK 07,
K 2.4

BEITMYUH o obpasmam W
AJIropuTMaM, IMIPUMCHASA H3BCCTHBIC
METO/BI MPH PEIICHUH CTaHAapTHBIX
MaTeMaTHYECKUX 3a/1a4.

BeposiTHOCTB M cTaTHCTHKA

- OTIepUPOBATH TOHSITHSIMH:
CIIy4alHBI DKCIEPUMEHT (OIBIT) H
ciydaiiHoe COOBITHE, 3JEeMEHTapHOE
coObITHE  (PJIEMEHTApHBIA  MCXON)
CIIy4ailHOTO OIbITA, HAaXOJUTh
BEPOSTHOCTH B OTIBITaX c
PaBHOBO3MOXHBIMU CIIy9aliHBIMH
COOBITUSIMH, HaXOJUTh U CPAaBHUBATH
BEPOSATHOCTH COOBITHI B W3YYCHHBIX
CIIy4alHBIX SKCIIEPUMEHTAX;

- HaxoguTth W  (HOpMYIHPOBATH
COOBITHS: repeceyeHne u
0o0BEAMHEHUE  JIaHHBIX  COOBITHUH,
coObITHE, MIPOTUBOIOJI0KHOE
JAHHOMY  COOBITHIO, IOJb30BaThCS
quarpamMmamu Jiiepa U GopMyIoit
CII0JKEHUSA BEPOSITHOCTEN npu

pEILIEHNN 3a]a4;
- OIIEpUpPOBATh NMOHATHUAMM: YCIOBHAs
BEPOSITHOCTb, HE3aBUCUMBIE COOBITHS,
HaxOJIUTh BEPOSTHOCTH C IOMOIIBIO
[paBUja YMHOXEHHUs, C IIOMOIIBIO
JlepeBa CIIy4aliHOTO OIbITA;

- IIPUMEHSITD KOMOMHATOpHOE
MIPaBUJIO YMHOXEHUS IPU PELICHUU
3az1ay;

- ONEpHUPOBATH MOHSTUSIMU:
UCIIBITaHUE, HE3aBUCUMBIC
WCIIBITaHUs, CEpUsl UCIIBITAHUH, YCIIEX
U HEyJaya, HAXOAUTb BEPOSTHOCTH
COOBITM B CEPUM  HE3aBHCHMBIX
UCIBITAHUN 10 TIEPBOr0O  ycCIexa,
HaXOJUTh BEPOATHOCTU COOBITUH B
cepuu UCIbITaHui bepHyiuuy;

OK 01, OK 02, OK 03, OK 04, OK 05,
OK 07,1IK 2.4

- OIEpUPYET MOHATUAMU: CIYYaWHBIN
AKCIIEPUMEHT (OMBIT) W CIIy4aiHOe
COOBITHE, DJIEMEHTApHOE COObITHE
(37IeMEHTapHBIM HMCXOM) CIy4ailHOTO
ONbITa, HAXOIAUTh BEPOSTHOCTH B
ONBITAX c PaBHOBO3MOYKHBIMHU
CITy9aifHBIMU COOBITUSIMH, HAXOIUTh U
CpaBHHMBATh BEPOATHOCTH COOBITUH B
M3Yy4YEHHBIX CITy4alHBIX
AKCIIEPUMEHTAX;

- HAXOIUT U (POPMYITUPYET COOBITHS:
nepeceyeHre U 00bEAMHEHUE JTaHHBIX
COOBITHH, coORITHE,
MIPOTHUBOIOJIOKHOE JAHHOMY
COOBITHIO, M0JIL30BaTHCS
quarpamMmamu Jisiepa U GopMynoi
CII0JKEHUSA BEPOSITHOCTEN npu
pelIeHnH 3a/1a4;

- ONEepHUpyeT TMOHATUIMU: YCIOBHAs
BEPOSATHOCTH, HE3aBUCUMBIE COOBITHUS,
HaXOJUT BEPOSTHOCTU C IOMOIUIBIO
MpaBuja YMHOXEHHS, C TOMOUIBIO
JiepeBa CIIy4aiHOTO OMbITA;

- MPUMEHSIET KOMOMHATOpHOE
MPaBUJI0O YMHOXKEHHUSI TIPH PEIICHUU
3a/1ay;

- ONepUpOBATH MOHSTUSIMU:
UCIIBITaHUE, HE3aBUCUMBIE
WCIIBITaHUs, CEpUsl UCTIBITAHUH, yCTIeX
M HeyJaya, HaXOJIUT BEPOSITHOCTH
COOBITU B CEpUHM HE3aBUCUMBIX
UCIBITAHUN /10 TMepBOro ycmexa,
HAaxOJUT BEPOSTHOCTH COOBITUH B
CepuH UCHBbITaHUM bepHyiuuy;

IIpencraBnenue
pe3yabTaToB
IIPAKTUYECKUX
pabot Ne37-41

- ONEepUpPOBATH MOHSITUSIMH:
Cly4aiiHas BEJIMYMHA, pacIpeaciiCHUue

BEPOSATHOCTEN, JuarpaMmma
pacpeneneHus;

- CpaBHMBAaTh BEPOATHOCTH 3HAYECHHUU
CIIy4anHON BEJIMYUHBI o
pacupeneNeHni0 HWiId C  IMTOMOIIBIO
auarpamum;

- OIIEpUPOBAThH HOHATHEM
MaTE€MaTU4eCKOro OKHJIaHUs,

- OINEpUpPYET MOHATHUSIMU: ClydailHas

BEIIMYMHA, pacpeneneHue
BEPOATHOCTEM, JuarpaMmma
pacpeneneHus;

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

- ornepupyer MOHATHEM
MaTE€MaTU4ECKOIro OKHJIaHHUs,

[IpeacraBnenue
pE3yJIbTaTOB
MPAKTUYCCKUX

pabot Ne42-43
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MIPUBOIUTH MIPUMEPBHI, KakK
MpUMEHSIETCA MaTEMATHYECKOE
OKUJAHWE  CIIy4YalHOW  BEJIUYWHBI

HAXOJUTh MAaTEeMaTHYECKOE OXKHJIaHUE
10 JIaHHOMY paclpeieieHHI0; UMETh
MPE/ACTABICHUE O 3aKOHE OOJIBIINX
quced, WMETh NPEICTAaBICHHE O
HOPMAaJIbHOM PaclpeeiICHHH.

- ONEpUPOBATh IMOHATHUSIMHU: CpPEIHEE
apudmMeTHuecKoe, Me1aHa,
HaunOoJIbIlIee, HAUMEHbIIICE 3HAYCHUE,
pasmMax MacCHBa YMCIIOBBIX JTAaHHBIX;

- YUTaTh W CTPOWUTH TAOJHIBI H
JarpaMMBbl;

OK 01, OK 02, OK 03, OK 04, OK 05,
OK 06, OK 07,1IK 2.4

MIPUBOIUTH IPUMEPHI, Kak
MIPUMEHSIETCA MaTEMATHYECKOE
OKUJAHUE  CIIy4YalHOW  BEITMYMHBI

HAXOJUTh MaTeMaTHYECKOE 0KUJaHHE
10 JIaHHOMY pacHpeeiICHHI0; UMETh
MPEJICTABICHHE O 3aKOHE OOJIBIIUX
YHCEeNT, WMETh TIPEACTaBICHUE O
HOPMAaJIbHOM PacHpee/ICHHH.

- OIepupyeT TOHATHSIMH: CpEIHEee
apudmMeTHIecKoe, MeaMaHa,
HanOoJIbIlIee, HAUMCHBIIIEEe 3HAUCHHE,
pa3mMax MacCHMBa YMCIIOBBIX JTAHHBIX;

- YHATAaeT W CTPOUT TaONMIBI U
JarpaMMbl;

- CBO60,I[HO OIICPHUPOBATH IMOHATHAMMU:
KOMIIJICKCHOC YHCJIIO W MHOXKCCTBO
KOMIIJICKCHBIX 4YHCCII, IIPCACTABJIATH

KOMILJIEKCHBIE qrcia B
anreOpanvecKoi u
TPUTOHOMETPHUYECKON bopme,
BBINOJIHATh apupMETHYCCKHEC

orepanvy ¢ HUMHU U U300pakaTh Ha
KOOpPJMHATHOM INIOCKOCTH
OK 01

- CBO6OI[HO ONCpUpyCT IMOHATUAMU:
KOMIIJICKCHOC YHCIIO W MHOXCCTBO
KOMIIICKCHBIX 4YHCCJI, IIPCACTABIIACT

KOMILJIEKCHBIE qucia B
anreOpanvecKoi u
TPUTOHOMETPHUYECKON dopme,
BBINOJIHSCT apudMeTHIecKue

ornepanuu ¢ HUMU U H300pakaeT Ha
KOOPJMHATHOM IIOCKOCTH

IIpencraBnenue
pe3yJIbTaToOB
MPAKTUYECKUX
pabot Ne32-33
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