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1. OBIIASI XAPAKTEPUCTHKA PABOYEH TPOI'PAMMBI YYEBHOI'O NPEIMETA
«MATEMATUKA»

1.1. MecTo npeamera B CTpYKType o0pasoBarenbHoi nporpammsel CIIO:

O061eo0pa3oBaTeIbHBIN MpeaMET «MaTteMaTuKa SBISETCS 00s13aTeIbHON YacThIO
0011e00pazoBaTeIbHOr0 KA 00pa3oBaTeabHON IporpaMMbl B cooTBeTcTBUN ¢ ®T'OC CIIO mo
cnenuansHocTd 15.02.14 Ocnawenue cpeocmeamu asmomamu3zayuu mexHoan02u4ecKux
npoueccoe u npou3eo0cme.
1.2. lenu ¥ nJIaHUpyeMble pe3yJbTaThl 0CBOEHHUS MpeIMeTa:
1.2.1. lenu npenmeta
CopepxaHue mporpamMmbl 001Ie00pa3oBaTeIbHOrO MpeaMera «MaTeMaTHKa» HampaBJIeHO Ha
JOCTIKEHHUE PE3yJIbTaTOB €€ M3y4YeHHs B cooTBeTcTBUU ¢ TpeboBaHusMu PI'OC COO c yuerom
npo¢eccruonanbHol HanpasiaeHHocTH GI'OC CIIO.

1.2.2.

[Inanupyemsbie
cootBercTtBHH ¢ PI'OC CIIO 1 Ha ocHoBe DI'OC COO

pe3ynbTaThl

OCBOCHUA

0011e00pa3oBaTeNbHOrO0  MpEeAMETa B

Ocoboe 3HaueHne npeameT umeeT npu Gopmupoanuu u pazsutuu OK, 1K u JIP.

Kon u
HAaUMEHOBaHUE
(hopMUpYEMBIX
KOMIIETEHIINN

[Inmanupyemble pe3yJIbTaThl OCBOCHUS AUCHUILIMHBI

O6mmue 1

JucnunianHapHbIe 2

OK 01. BriOuparh
CrocoObl penieHus
3a1a4y
npodeccroHaIbHON
NESITEIbHOCTH,
MIPUMEHUTEIBHO

K Pa3JIMYHbIM
KOHTEKCTaM.

OK 02.
Hcnons3oBath
COBPEMEHHBIC
Cpe/ICTBa IMOKCKA,
aHaM3a u
WHTEPIpeTaun
nHpopmanuu u
nH(pOPMaAIMOHHBIE
TEXHOJOTHH IS
BBITIOJTHCHHUS 33149

- chopMupOBaTH rpaskIaAHCKYIO
MO3UIHI0 00YYaIOIIEerocst Kak
AKTUBHOI'O M OTBETCTBCHHOI'O
YJIeHa POCCHIICKOTO 00IIeCTBa;

- 0CO3HATh JIMYHBII BKJIAJ B
IIOCTPOEHUU yCTOMYUBOIO
Oynyuiero;

- chopMUpOBATH MUPOBO33PEHUS,
COOTBETCTBYIOIIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKH ¥ O0IIECTBEHHOMN
MPAKTUKHA, OCHOBAHHOTO HA
JUAJIore KYJIbTYp,
CMOCOOCTBYIOIIEr0 OCO3HAHUIO
CBOET0 MeCTa B MOJIUKYJIBTYPHOM
MUDpE;

- CaMOCTOSTEILHO
(dhopmMynupoBaTh U

- BJaJeTh  METOJAaMHU  JI0KA3aTElbCTB,
QIrOPUTMAMM  pEIIEHUs  3a7ad;  yMEHHE
(bopMyIMpOBaTh OINpEAeNIeHHUsl, aKCHOMBbI U
TEOpPEeMBbl,  NPUMEHATh  UX,  MPOBOJUTH
JIOKa3aTeJIbHbIE PACCYXJICHHS B XOJI€ PEIICHUS
3az1ad;

- YMETb OIIEpUPOBATH IIOHATUSIMU: CTEIICHb
qucia, JorapuM 4uciaa; yMEHHE BBINOIHSITH
BBIUMCIICHUE 3HAYeHUH U Mpeodpa3oBaHUs
BBIPQXKEHUN CO CTEMeHsMH U Jorapupmami,
npeoOpa3oBaHus T pOOHO-paIlOHATBHBIX
BBIPAJKECHUN;

- YMEHHE pelmaTh TEKCTOBBIE 3aJa4M Pa3HBIX
TUIOB (B TOM YHCJE Ha MPOLEHTHI, JOJIU U
4acTH, Ha JIBUXKEHHE, pPaboTy, CTOMMOCTb
TOBAapOB U YCIYTI, HAJOTH, 3a/la4l U3 00JacTH
yOpaBiI€HUs  JUYHBIMMU U CEMEHWHBIMU
¢uHaHCaMn); COCTaBJIATH BBIpaKEHUS,

po(heCCUOHATILHON | aKTyaJIU3UpOBaTh NPOOIEMY, YpaBHEHHS, HEPABEHCTBA M HX CHUCTEMBI IO
NS TEIbHOCTH. paccMaTpuBaTh €€ BCECTOPOHHE; | YCIOBUIO 3a/Jayd, HCCIENOBaTh IMOJYyYEHHOE
OK 03. - BHOCUTh KOPPEKTHUBHI B pEeIICHHE W OIEHUBATh IPABAOINOI00HOCTh
[TnanupoBath u NesITeNbHOCTh, OLICHUBATh pe3yIbTaToB;

pean30BbIBATh COOTBETCTBHE PE3yJILTATOB - yMeTb BBIOMPAaTh MOIXOMSIIMNA H3y4EeHHBIN
COOCTBEHHOE LEeJISIM, OLIEHUBATh PUCKU METONl [IJIsl PEIICHUs 3aJadd, pacro3HaBaTh
po(hecCHOHAIbHOE | MOCJEICTBUI 1€ATEIbHOCTH; MaTtemMaTudeckue ¢GakThl W MaTeMaTHYECKHE

1 Vka3pIBarOTCS IMYHOCTHBIE U MeTanpeamMeTHbie pe3yabrathl u3 ®I'OC COO (B mocnenHei
penakuuu ot 12.08.2022) B otrnaronpHO# opme, popmupyembie 001eodpazoBaTenbHOM

JUCHUIIINHOU

2 JlucuuniarHapHele (IpeaMeTHbIE) pe3yIbTaThl YKa3bIBAIOTCS B COOTBETCTBUU C UX IMOJIHBIM
nepeurneM Bo @I'OC COO (B mocneaneit pepakuu ot 12.08.2022)




Y JIMYHOCTHOE
pa3BuTHE,

MPEAN PUHUMATENbC
KYIO IeITeIbHOCTh B
npodeccruoHanbH oM
chepe,
HCIIOJIb30BATh
3HAHUS 1O
(buHaHCOBOI
IPaMOTHOCTH B
Pa3TMYHBIX
KU3HCHHBIX
CUTYaIIHsIX.

OK 04.
S¢dexTuBHO
B3aMMO/JICHCTBOBATH
1 paboTaTh B
KOJIJIEKTUBE U
KOMaHsie.

OK 05.
OcyniecTBisTh
YCTHYIO U
MMACEMEHHYIO
KOMMYHHKAIIMIO Ha
rocyJ1apCTBEHHOM
si3pike Poccuiickoi
denepanuu ¢
Y4eTOM
0COOEHHOCTEH
COLUAJIBHOTO U
KYJIbTYpPHOTO
KOHTEKCTA.

OK 06. [IposBisATH
T'PaKIaHCKO-
MaTPHOTUYECKYIO
MO3ULIHIO,
JEMOHCTPUPOBATH
OCO3HAHHOE
MOBe/IeHUE Ha
OCHOBE
TPaaUIIMOHHBIX
00IIIeY eTOBEYECKUX
IICHHOCTEH, B TOM
YUCIIE C yYETOM
rapMOHHU3AIHH
MEKHAIMOHAIBHBIX
U MEKPEIUTHO3HBIX
OTHOIIICHHUH,
MIPUMEHSTh
CTaH/IapTHI
AHTUKOPPYHIIMOHHO
r'0 MOBEICHHUS.

OK 09.
ITonmp30BaThCS
npodeccruoHanbH oM

- pa3BHBATh KPEATUBHOE
MBIIIJICHUE TIPH PEIICHUN
YKU3HEHHBIX MPO0JIeM;

- ClIOCOOHOCTh M TOTOBHOCTB K
CaMOCTOSATEIILHOMY TTOUCKY
METOJIOB PEIICHUS MPAKTUIECKUX
3a/1a4, IPUMEHEHHIO Pa3IMIHBIX
METOJIOB ITO3HAHHS;

- CTaBUTH U (POPMYIHPOBATH
cOOCTBEHHBIE 3a/1a4H B
00pa30BaTEIbHON eI TEIBHOCTH
Y )KU3HEHHBIX CUTYaIUsX;

- yMETh UHTETPUPOBATH 3HAHUSI U3
pa3HbIX MPEAMETHBIX 00JacTel;

- BEIABUTATh HOBBIC UJICH,
npeaJiaraTb OpuruHaIbHbIC
MOJIXOJIbI M PEIIICHUS,

- UMETb BHYTPEHHIOIO
MOTHBAIIUIO, BKIFOYAIOITYIO
CTpEMJICHU € K IOCTHKCHHIO 11CJTH
U YCIIEXY, ONTUMHU3M,
WHUILIMATUBHOCTh, YMEHHE
JIECTBOBATh, HCXOS U3 CBOUX
BO3MOKHOCTEIA;

- YMETh B3aUMOJICHCTBOBATh C
COILIMAJIbHBIMU MHCTUTYTaMH B
COOTBETCTBHH C UX QYHKIUSIMH U
Ha3HAUYCHUEM;

- CIOCOOHOCTH OLICHMBATh
CUTYaIIMIO U MPUHUMATD
OCO3HAHHBIE PEIICHUSI,
OpPUEHTHUPYSICh HA MOPAJIbHO-
HPABCTBEHHBIC HOPMBI U
LIEHHOCTH;

- TOTOBHOCTH K TPYly, OCO3HAHHE
[EHHOCTHU MacTepCTBa,
Tpynoiooue;

- TOTOBHOCTH K aKTHBHOM
JIEeITEILHOCTH TEXHOJOIHYECKOM
Y COLIMAJILHOM HaIpaBJIEeHHOCTH,
CIIOCOOHOCTh HHUITUUPOBATD,
MJIAHUPOBATH U CAMOCTOSITEIBHO
BBITIOJTHATH TAKYIO JIESITEIbHOCTD;
- IOJIy4aTh HOBBIC 3HAHUS, €TO
UHTEPIPETALINH,
peoOpPa30BaHUIO U ITPUMECHCHHIO
B Pa3JIMYHBIX YU4ECOHBIX
CUTYalMsIX, B TOM YHCJIC TIPH
CO3/IaHUHU y4EOHBIX U
COIIMAJIbHBIX MPOEKTOB;

- BBISIBJISATH MPUYUHHO-
CIEIACTBCHHBIC CBSI3H U
aKTyaJu3upoBaTh 3a7auy,
BBIJIBUTATh TUIIOTE3Y €€ PEIICHHUS,
HAXOJUTh apTyMEHTHI JIJIsI

MOJENM B TPHUPOAHBIX U  OOIIECTBEHHBIX
SBJICHUSAX, B MCKYCCTBE; YMEHUE IPHUBOAUTH
MIPUMEPBI MaTeMaTu4eCcKUX OTKPBITUN
pOCCHUICKOM ©W MHUPOBOM MaTeMaTU4eCKOu
HayKH;

- YMETh OIIEPUPOBATH MOHATUSAMU: MHOXKECTBO,
IIOJIMHOXECTBO, ONEPALMM HAaJl MHOXECTBAMU;
yMEThb UCIIOJIb30BaTh TEOPETUKO-
MHOKECTBCHHBIM  ammapar Uil ONUCaHUs
pEaNbHBIX IIPOLIECCOB M SIBICHUH U IIpU
pEelIeHNH 3aJad, B TOM 4YHCIE W3 JPYTux
y4eOHBIX MPEAMETOB;

- yMETh OIepUpPOBATH MTOHSATUSIMH:
HaTypaJbHOE YUCIIO, L[EJIO€ YHUCIIO, OCTATOK I10
MOJYJIIO, panuoHaIbHOE 4UCIo,
UPpalOHAIBHOE 4uUCIo, MHOX€ECTBA
HAaTypaJlbHBIX, LETIBIX, panuoHalbHBbIX,
JENCTBUTEIILHBIX YU CEN; YMEHUE UCIIOJIb30BaTh
NPU3HAKUA JEIMMOCTH, HauMEHbIIMH OO0Imi
JenuTenb M HauMeHbIlee o0lee KpaTHOE,
anmroput™ EBKimpna mnpu penieHud 3aaad;
3HAKOMCTBO C pa3IM4YHBIMH IO3ULUOHHBIMU
CUCTEMaMU CUUCIICHHUS;

- YMETb MOJEJIMPOBATh PEabHbIEC CUTYallUH Ha
A3bIKE MATEMATUKH; COCTaBIAATH BBIPAXKCHMUS,
YPaBHCHMS, HEPABEHCTBA M HX CUCTEMBI IIO
YCIIOBHIO 3a/1aud, HCCIEAOBATh ITOCTPOCHHBIE
MOJIENH C MCIOJIb30BAaHUEM ammapara ajareopsl,
MHTEPNPETUPOBATh IOJIYYEHHBIN pe3ysbTar;
CTPOUTH MATEMATUYECKUE MOJEIH € IOMOIIBIO
r€OMETPUYECKUX MOHATUN U BEJIMYMH, PELIaTh
CBA3aHHBIC C HHUMHU IIPAKTUYECKUE 3a1a4H;

COCTaBJIATH BCPOATHOCTHYIO MOIECIIb n
HHTCPIPECTUPOBATH HOHy‘ICHHLIﬁ PE3YJIbTAT;
peiiaTb HOPUKIAJHBIC 3aJa4n CpCACTBAMU

MaTEMaTUYECKOro aHajau3a, B TOM YHUCIE
COLIMAJIbHO-9)KOHOMUYECKOI0 U  (U3NYECKOTrO
XapakTepa;

- YMETh OIepUpPOBATh HOHATUSMMU:
paunoHanbHas  (QYHKUMA,  IOKa3aTeslbHas
GyHKIUSA, CTeneHHas byHKIMS,
norapumuyeckas GyHKIMS,
TpUrOHOMETpUYecKkue (QYHKIUH, OOpaTHbIE
GyHKUIMH;  yMEHue CTpOUTH  TIpaduKU

M3YYCHHBIX (DYHKIIMH, UCIIOJIb30BaTh IrpaduKu
0P W3YYCHUHM TIPOLECCOB U 3aBHUCUMOCTEH,
Opyd  pPElICHUH 3aJa4 U3 JAPYruX y4eOHBIX
NPEeAMETOB M 3aJlad U3 PEaJbHOW IKH3HU;
BBIpaXaTh (OPMYyJIaMU 3aBUCUMOCTH MEXKIY
BEIIMYUHAMU;

- YMETh OIEepUPOBATH MOHITUSIMHU: TOXKIECTBO,
TOXJAECTBEHHOE Mpeo0dpa3oBaHHe, YpaBHEHUE,

HEPaBEHCTBO, cUCTeéMa  ypaBHCHHH W
HEPAaBEHCTB, PaBHOCUJIBHOCTb  YpaBHEHMI],
HEPAaBEHCTB M  CHCTEM, pPalMOHAJIbHBIE,
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JOKyMEHTAaIMEN Ha
rocyJ1lapCTBEHHOM U
WHOCTPaHHOM
S3BIKAX.

IIK 8.1.
Pa3pabatreiBath
JIA3aH-KOHIISIITUH
BEO-TIPHIIOKCHU I B
COOTBETCTBHH C
KOPHOPAaTUBHBIM
CTHJIEM 3aKa3uHuKa.

IIK 8.3.
OcymiecTBiIsITh
pa3paboTKy Au3aiiHa
BEO-TIPUIIOKEHHUS C
Y4ETOM
COBPEMEHHBIX
TEHJICHIIUN B
o0nactu BeO-
pa3paboTKH.

JI0Ka3aTeJIbCTBA CBOUX
yYTBEpKJICHUH, 3a7]aBaTh
napaMeTpbl U KPUTEPUH PEIICHUS;
- BJIQ/ICTh HABBIKAMH MOJTYICHHUS
uH(GOPMAIIHU U3 HCTOYHHKOB
pa3HBIX THIIOB, CAMOCTOSITEIILHO
OCYIIECCTBIISATH MIOUCK, aHAJIN3,
CHCTEMaTHU3alUIo U
UHTEepIpeTannto nHHOpMauu
Pa3NUYHBIX BUIOB U GOpPM
IIPECTABJICHUS;

- KCTIOJTb30BAaTh CPECTBA
UH(POPMAITUOHHBIX U
KOMMYHUKAIIHOHHBIX TEXHOJIOTUH
B PCUICHUH KOTHUTHBHBIX,
KOMMYHUKATUBHBIX U
OpraHM3alMOHHBIX 33/1a4 C
co0roieHeM TpeboBaHMM
9PrOHOMHKH, TEXHUKHU
0e3011acCHOCTH, TUTHEHBI,
pecypcocOepekeHus, MPaBOBbIX U
ITUYECKUX HOPM, HOPM
nH(OpMAITMOHHON 6€30MaCHOCTH;
- TOTOBHOCTB K CAaMOBBIPAKEHUIO
B Pa3HBIX BHJIaX UCKYCCTBA,
CTpeMJICHHE TPOSBISTh Ka4ecTBa
TBOPYECKOM JINYHOCTH;

- IMETh HHTEPEC K Pa3INIHBIM
cdepam npodeccruoHanbHOM
NesITeNbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIN BEIOOP
Oymyuieit npodeccuu u
peaiM30BBIBATh COOCTBEHHBIC
YKU3HEHHBIC TUIAHBI; TOTOBHOCTD U
CIOCOOHOCTH K 00Pa30BaHUIO U
caM000pa30BaHUIO HA
MPOTSHKEHUH BCEH KU3HU;

- AHAJIM3UPOBATH MTOTYICHHBIC B
XOJI€ pelIeHus 3a1a4uu
pe3yJbTaThl, KPUTUYECKU
OLIEHUBATH UX JOCTOBEPHOCTD,
IPOTHO3UPOBATH U3MCHEHHUE B
HOBBIX YCIIOBUSIX;

- CAMOCTOSITEIIbHO COCTABJISATD
IJTaH PEUICHHS TPOOJIEMBI C
Y4ETOM UMEIOILIXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U
MPEANOYTEHHI;

- YMETh OIICHUBATH PUCKHU H
CBOCBPEMEHHO NTPHHUMATH
pEeIIeHUs 110 UX CHUKCHHIO;

- chopMupOBaTH MPU3HABATH CBOE
MPaBO | MPaBO JPYTHUX JIOICH Ha
OIIMOKH;

- TOTOBHOCTB K TPYAY, OCO3HAHUE

MppaLMOHAJIbHBIE, TOKAa3aTEIbHBIE, CTEIICHHBIE,
norapudmuyeckue, TPUTOHOMETPUUYECKUE
YpaBHEHMS, HEPABEHCTBA U CUCTEMBI; YMETb
pelaTh ypaBHEHUsI, HEPABEHCTBA U CUCTEMBI C
MMOMOUIBIO Pa3JIMYHBIX IPUEMOB;

- peliaTh ypaBHEHHUS, HEPABEHCTBA U CHUCTEMBI
C nmapaMeTpoM; MpPUMEHATb  yPaBHEHHS,
HEPaBEHCTBA, MX CHUCTEMBI JJsI PELICHUS
MaTeMAaTUYECKHUX 3a7a4 U 3a7a4 U3 Pa3JInUHbIX
oOnacTeil HayKu M peasibHOM KU3HU;

- YMEHHUE OMEpPUPOBATh MOHATHUSAMU: JIBUKEHUE

B TMPOCTPAHCTBE, MOJ00HBIE GUTYpPHl B
IPOCTPAHCTBE,  MCIOJIb30BAaTh  OTHOIICHHE
wiomaaeil  moBepxHocTe M 00HEMOB

NOJ00HBIX (QUTYD IPU PELICHUH 3a/1a4;

- yMeTb CBOOOJIHO ONEpPHUPOBATH MOHITUSIMHU:
JBUKEHUE, napasuiesIbHbIH HepeHoc,
CUMMETpHUsl Ha IUIOCKOCTH U B IPOCTPAHCTBE,
IIOBOPOT, npeoOpa3oBaHue noaoous,
nofi00Hble  GUryphl; YyMETh Ppaclo3HaBaTh
paBHbIE U MOJOOHBIE (PUTYpBI, B TOM 4YHCIIE B
IpUpOJIe, HCKYCCTBE, AapXHUTEKTYpe; YMEHHE
HCIOJIb30BaTh F€OMETPUUECKHE OTHOLICHMUS,;

- YMEHHME  BBIYUCIATH  I'€OMETPHYECKUE
BEJIMYMHBI (JJIMHA, Yroj, IJIOLagb, O0BEM,
IUIOIIA/1b MIOBEPXHOCTH), UCHOJb3Ys
U3y4eHHbIe (HOPMYJIBI U METO/IBI;

- YMETh OIepUpOBaThH MOHSITUSIMU:
paloHalbHEbIE, UppalMOHAJIbHBIE,
MOKa3aTeNbHBIE, CTEIIEHHBIE,
JorapugpmMuyecKue, TPUTOHOMETPUYECKUE
YpaBHEHUS U HEPABEHCTBA, UX CUCTEMBI,

- yMeTb  HM300pakaTb MHOTOTPAaHHUKH H
MOBEPXHOCTH BpAILEHHS, UX CEUEHUS OT PYKH,
C TIOMOIIbI0 YEPTEKHBIX HHCTPYMEHTOB H
AJIEKTPOHHBIX CPEACTB; YMETh paclio3HaBaTh
CUMMETPUI0O B IPOCTPAHCTBE; YMEThb
pacno3HaBaTh MPaBUIbHBIE MHOTOIPaHHHKH;

- YMETh OIepUpPOBATh HOHATUSMMU:
IPSMOYT OJIbHAs cucrema KOOpJIMHAT,
KOOPJIMHATHl TOYKH, BEKTOp, KOOPAMHATHI
BEKTOpa, CKAILIPHOE IPOU3BEINEHHE, YIroll
MEXJIy  BEKTOpaMH, CyMMa  BEKTOpOB,
IIPOM3BEJCHNE BEKTOPA HAa YHUCIIO; HAXOAUTH C
MOMOIIBI0 H3YYEHHBIX (OPMYT KOOPAMUHATHI
CepeluHbl OTPE3Ka, PAaCCTOSIHUE MEXIY ABYMS
TOYKaMH;

- YMEHHUE OIEepUpPOBaTh MOHATUSIMU: CpPEIHEE
apupmMeTndeckoe, MeIuaHa, HauOonblee u
HauMEHbIlIee 3HAuEHUs, pa3Max, AHUCIEpCHs,
CTaHJAapPTHOE OTKJOHEHHUE YHUCIIOBOr0 Habopa;
yMEHHE U3BJIEKATb, MHTEPIPETHPOBATH
uH(pOpMaLMIO, NPEICTABICHHYIO B Ta0iMLax,
Ha JauMarpaMmax, Trpadukax, OTpa)karolryro
CBOICTBAa peaJbHBIX MPOLIECCOB M SIBJICHMIA;
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LIEHHOCTH MacTepCTBa,
Tpyaoooue;

- CTaBUTH NMPOOJIEMBI U 334U,
JIOITy CKAIOIINEe aJlbTepHATHBHBIE
peLICHHUS;

- BJIaJICTh Pa3INIHBIMH
criocobaMu OOLIEHUS U
B3aHUMOJICH CTBHUS,

- apryMEHTUPOBAHHO BECTH
JTUAJIOT, YMETh CMSITYaTh
KOH(JIMKTHBIC CHUTYaI[UH;

- Pa3BEpPHYTO U JIOTHYHO H3J1araTh
CBOIO TOYKY 3pEHUS C
UCTIOJIb30BAaHUEM SI3BIKOBBIX
CPEACTB;

COBMECTHAs €ATEIbHOCTB!

- IOHUMATh U UCII0JIb30BaTh
peuMyIIecTBa KOMaHAHOM U
UHAUBUAYAIbHON paboThI;

- BBIOMpATh TEMATUKY M METO/IbI
COBMECTHBIX JEUCTBUN C y4ETOM
00X UHTEPECOB U
BO3MOKHOCTEHN Ka)KJ10ro 4JIEHA
KOJIJICKTUBA;

- KOOPAMHHUPOBATH U BHIMOIHSATH
paboTy B yCIOBHSIX PEabHOTO,
BUPTYaJbHOTO U
KOMOWHHPOBAHHOTO

B3aMOJICH CTBHSI,

- chopMUpOBATH CAMOKOHTPOIIb,
yMETh IPUHUMATD
OTBETCTBEHHOCTh 3a CBOE
MOBEJIEHUE, CIOCOOHOCTh
aJIalITHPOBATHCS K
SMOIMOHAIEHBIM U3MEHECHUSIM H
MPOSIBJIATh THOKOCTH, OBITH
OTKPBITEIM HOBOMY;,

- ¢(hopMUpOBATH COLIUAJILHBIE
HaBbIKH, BKJIIOYAIOIIHE
CIOCOOHOCTH BBICTPAaUBATh
OTHOILIEHUS C IPYTUMHU JIIOJbMH,
3a00THTHCS, TIPOSBIISATH HHTEPEC U
paspemaTh KOH(IUKTHI;

- c(hopMUPOBATh NPUHSTHIE
MOTHUBBI M apT'YMEHTBI APYTUX
JrO/IeH TIpH aHAIM3E Pe3yIbTaTOB
NeSITeNIbHOCTH;

- IPUHSTH TPATUIINOHHBIE
HaIlMOHAJIbHBIE,
o0111eyenoBevyecKue
T'YMaHUCTHYE€CKUE U
JIeMOKPAaTHYECKU € [IEHHOCTH;

- COBEPILIEHCTBOBATD S3BIKOBYIO U
YUTATEIBCKYIO KYJIBTYPY KaK
Cpe/iCcTBa B3aUMOJICH CTBUSI MEKIY

IOPEACTaBIATh HMHPOPMALUIO C I[1OMOIIBIO
Ta0IMILL u JMarpamu; UCCIe10BaTh
CTaTUCTUYECKHE JaHHble, B TOM 4HCIE C
NpUMEHEHUEM  TpaHUUEeCKMX  METOAOB H
AJIEKTPOHHBIX CPEJCTB;

- yMeHHe OIIepUpPOBATH IIOHATUAMU:

CIIy4alHbIM ONBIT M clydyailHOE COOBITHE,
BEPOSITHOCTb CIy4aHOrO COOBITHS; YMEHHE
BBIYUCISITH BEPOATHOCTh C HCIOJIb30BAHUEM
rpaUYecKuX METOAOB; MPUMEHSITH (HOPMYIIBI
CIIOKEHHsI W YMHOXKCHHS  BEpPOSTHOCTEH,
KOMOUHaTOpHBIE (akThl U (QOpMyJBI IpH
pEIICHUH 3a/ady; OIICHUBATh BEPOSTHOCTH
peaNbHBIX COOBITHUI; 3HAKOMCTBO co
CITy4yailHBIMH BEJIMYMHAMH; YMEHHE TPUBOIUTD
pUMEPBI IPOSIBIICHUS 3aKOHA OOJNBIINX YUCEN
B IIPUPOJIHBIX U OOIIECTBEHHBIX SBJICHUSX;

- yMeTb CBOOOJHO ONEPUPOBATH MOHATUSIMM:
miomanas Gurypel, o0beM (GUTYphI, BEIMYHHA
yIia, pacCcTOssHUE OT TOYKM JIO0 IUIOCKOCTH,
paccTosHUE MEXIY TMPSIMBIMH, PacCTOSHUE
MEXKIY IUIOCKOCTSIMH, IUIOmags  chepsl,
IUIOIA/Ib TTOBEPXHOCTH HHUPAMHJBL, IPU3MBI,
KOHYycCa, MUATUHAPA, o0BeM KyOa,
HPSMOYT OJIEHOT'O napasuiesnenunena,
OUpPaMU/Ibl, TPU3MBbI, LIWIMHIpA, KOHYCa, 11apa;
YMEHHE HAaXOJUTh OTHONIEHHE O00BEMOB
oJ00HBIX GUTyD;

- yMeTb CBOOOJHO OIEPHPOBATH TMOHSTHUSIMH:
CTElIeHb C LeJbIM IOKa3aTeleM, KOpEeHb
HaTypaJbHOM CTEIEeHH, CTEIeHb C
pallMOHAJbHBIM  TIOKa3aTeleM, CTeleHb ¢
NEWCTBUTEILHBIM (BeIIECTBEHHBIM)
nmokaszaTteneMm, JorapudM  Uucia,  CHHYC,
KOCHHYC ¥ TaHTEHC MPOU3BOJIBHOTO YK CIIA;

- yMeTb CBOOOJHO ONEPHPOBATH MOHATHUSIMH:
rpa¢puk  QyHKuMH, oOpaTHass  (QyHKIuS,
KOMMO3ULMS (PyHKUMH, JIuHEelHas QYyHKIMS,
KBaJpaTHuHas QYHKIUS, CTeNeHHas QyHKIUS C

LEeIbIM  [TOKa3aTesleM, TPUTOHOMETpPHUYECKUe
GbyHKIMM, OOpaTHbIE TPUIOHOMETPUUYECKHUE
(GyHKUMH, TOKA3aTeNbHas U Jorapugmuueckas
byHKIIUY;

- yMeTb CTpPOUTh TIpaduku  (YHKIHH,
BBITIOJIHATD npeoOpa3oBaHMs rpauKoB
(YHKIUH;

- YMETh UCHOJIb30BaTh rpaduku HYHKIHH IS
W3YyYCHUS IPOLECCOB W 3aBUCHUMOCTEH IIpH

pelleHuu  3ajad U3 JAPYrHX  Y4eOHBIX
IIPEIMETOB U U3 peajbHOW JKHU3HH; BbIpaXKaTh
dopmynamu 3aBUCHUMOCTH MEXKIY
BEIMYMHAMU;

- yMeTb CBOOOJIHO ONEpPHUPOBATH MOHITHUSIMHU:
YeTHOCTh (DYHKIUU, TEPUOANYHOCTD (DYHKIINH,
OrPaHUYEHHOCTh  (PYHKIHMHU, MOHOTOHHOCTb




JFOJIbMU ¥ TIO3HAHUS MUPA;
- 0CO3HATh LIEHHOCTH HAYYHOU
JesITeIbHOCTH, TOTOBHOCTh
OCYLIECTBJIATh IPOEKTHYIO U
HCCIIEIOBATEIHCKYIO
JeSITeIbHOCTh MHIUBUIYAJBHO U
B TPyTIIE;

- BHOCUTb KOPPEKTUBHI B
JesITeIbHOCTb, OLIEHUBATD
COOTBETCTBHE PE3YyJIbTATOB
EJISIM, OIEHUBATh PUCKH
MOCJIC/ICTBUHN JEATEIHHOCTH,

- BJIAJICTh HABBIKAMHU Y4€OHO-
HCCIIEI0BATEIbCKON U ITPOEKTHON
JesITeIbHOCTH, HaBBIKAMU
paszpeleHus npodiiem;

- CO371aBaTh TEKCThI B pa3IMYHBIX
(dbopmaTax ¢ yueToM Ha3HAYCHUS
uHGbOpMAINH U [[eTeBOH
ayIUTOPHH, BEIOMpas
ONTUMANIbHYIO (hopMy
MPEICTABIICHUS U BU3yaJIN3AIUH;
- BJIAJICTh HABBIKAMU
MO3HABATENbHOU peduieKCUn Kak
OCO3HAHMS COBEPIIAEMBIX
JEUCTBUU U MBICIIUTEIBHBIX
MPOIIECCOB, HX PE3YIbTATOB U
OCHOBAHUM;

- TOTOBHOCTb K aKTUBHOM
JeSITeTbHOCTH TEXHOJIIOTMUECKOU
U COLIMAJILHOM HaIpaBJIE€HHOCTH,
COCOOHOCTh HHUITUUPOBATH,
TJIAHUPOBATH U CAMOCTOSITEIBHO
BBITIOJTHATH TAKYIO JICSITEIILHOCTB;
- IJITAHUPOBATh U OCYIIECTBIIATH
JIEHCTBUS B OKPYXKarOLIEH cpere
Ha OCHOBE 3HaHHUS LIeNei
YCTOWYHBOIO pa3BUTHS
YeJI0BEYECTBA;

- CAMOCTOSITEJIBHO OCYILECTBIIATh
MO3HABATEJBHYIO JEATEIbHOCTD,
BBISIBIISITH TPOOJIEMBI, CTABUTD U
(hopMynHpoOBaTH COOCTBEHHBIE
3a/1a4u B 00pa3oBaTeNIbHON
JeSITeIbHOCTU U )KU3HEHHBIX
CUTYalMsIX;

- CI0CcO0CTBOBATH
(hopMHUPOBAHUIO U TIPOSIBIICHUIO
[IUPOKOU IPYAUIINH B Pa3HBIX
00JIaCTIX 3HAHUM, TOCTOSHHO
MOBBIIIATH CBOM
00pa30BaTeIbHBINA U KYJIbTYPHBIN
YPOBEHb.

GyHKIMH, 3KCTpeMyM (QyHKLIMH, HauboJipliee
M HauMeHbIllee 3HA4YeHUs (YHKIUH Ha
MIPOMEXYTKE; YMETh POBOJUThH UCCIIEIOBAHUE
(GyHKIIUU;

- YMEThb MHCIIOJIb30BAaTh CBOWCTBA M TIpaduku
byHKUMH U1 peleHus YpaBHEHUH,
HEpaBeHCTB W  3aJay C [apaMeTpamuy;
n300paxarb Ha KOOPIWHATHOW TIJIIOCKOCTH
MHOXECTBA PEUICHUN YpaBHEHUW, HEPABEHCTB
U UX CHUCTEM,;

- yMeTb CBOOOJIHO ONEpPHUPOBATH MOHSITHUSIMHU:
TOYKa, MpsiMas, TIJIOCKOCTh, MPOCTPAaHCTBO,
OTPE30K, JIyd, IUIOCKMH YroJl, JBYI'PaHHBIN
yroy, TIepeceKarolyecs, MNapajuleJbHble WU
CKpEIMBAIOIIMECS NTPSAMBbIE, NApAJIETbHOCTD U
NEepHEeHANKYJIIPHOCTh MPSMBIX U IJIOCKOCTEH,
YTOJ MEXIY NPSAMBIMH, YTOJl MEXKIAY NPAMOH U
IIJIOCKOCTBIO, YIOJI MEXAY MIIOCKOCTIMM;

- YMETh HCIOJb30BaTh MPHU PELICHUU 3a]a4
U3y4eHHbIe (aKThl U TEOPEMBbI IJIAHHUMETPUH;
YMEHHME OLEHUBATh pa3Mepbl OOBEKTOB B
OKPY’KaIOIlIEM MUDE;

- yMeHHe OIepupoBaTh MOHSTUSIMU:
MHOTOTPaHHUK, CEYCHHE MHOTOI'PAaHHUKA, KYO,
napajuieNienuIe]], mpu3Ma, nupamuaa, Gurypa
U TOBEPXHOCTb BpalIEHUs, LMIUHIpP, KOHYC,
map, cdepa, cedeHus GUIypbl BpalleHUS,
IUIOCKOCTb, Kacaromascs c@epbl, HUIMHAPA,
KOHyCa, IJIOIaJb IOBEPXHOCTH MHUPAMUJIBI,
NpU3MBI, KOHyca, IUIMH]pA, TUIomanb chepsl,
o0BpeM KyOa, MPSMOYTOJIBHOTO
napajuiejenunena, — OUpaMuibl, PU3MBI,
IWIMHpA, KOHYyCa, Iapa; yMEeHUEe n300paxaTh
MHOTOTPaHHUKH U MTOBEPXHOCTU BPAIEHUS, UX
CEUeHHUs OT PYKH, C TMOMOIIbI0 YEPTEKHBIX
UHCTPYMEHTOB U  3JIEKTPOHHBIX  CPE/ACTB;
YMEHME  paclo3HaBaTb  CUMMETPUIO B
IIPOCTPAHCTBE; yMEHHE pacrno3HaBaTh
[IPaBUJIbHBIE MHOTI'OTPAHHUKH;

- yMEHUuE MPUMEHSATD CBOICTBa
reoMeTpu4YecKux  (QUryp, CamMOCTOSTENILHO
GopMyIMpOBaTh  ONPEAENIEHUS  U3Y4aeMbIX
¢buryp, BbIIBUTaTh T'UIOTE3bl O CBOWCTBaX H
IIpU3HAKaX re€OMETPUYECKUX ¢uryp,
000CHOBBIBaTh MJIM ONPOBEPraTh MX; YMEHHE
MPOBOJUTh  Kiaccupukanuio  Guryp 1o
pa3IMYHbIM MpU3HaKaMm, BBIIIOJIHATD
HEOOXOAMMBbIE I0NOJHUTENIbHBIE TIOCTPOCHMUS,;

- yMeTb  U3BJIEKATh, HMHTEPIPETUPOBATH
uH(pOpMAIUIO, NPEICTABICHHYI0 B Ta0JMIaX,
HAa JauMarpaMMax, Trpadukax, OTpakaroluryro
CBOMCTBA pEaJbHBIX IPOLECCOB M SBJICHU;
NpPeACTaBIATh HHGPOPMAIMIO C  [TOMOUIBIO
TabIUI] U IUarpamu; UCCIIEI0BATh
CTaTUCTUYECKHE JaHHbIe, B TOM 4HCIE C




IpPUMEHEHUEM TIpaHUuecKUX METOIOB U
JJIEKTPOHHBIX CPENCTB;
- yMETb ONEpPUPOBaTh IOHATUAMM: TOYKA,

npsamMas, IJIOCKOCTb, IIPOCTPAHCTBO,
JBYI'PaHHBI  YroJl, TpEeXTpaHHBIA  Yroul,
nepeceKarImuect, napaJijielIbHbIE u

CKpCHIMBAIOIIUECA MMPSAMBIC, MapaJICIbHOCTD U
MEPIEHIUKYJSIPHOCTh TNPSIMBIX U IIOCKOCTEMH,
YTOJI MEXAY NPSAMBIMH, YTOJI MEXKIY NPIMON U
IIJIOCKOCTBIO, yroa MCKAY IIITOCKOCTAMM,
YMEHHUEC HUCIIOJIB30BATh IIPU PEHICHUH 3aJad
HU3Yy4YCHHBIC (1)aKTBI U TCOPCMBbI INJIAHUMCTPHUH,
YMCHHEC OIICHUBATL Pa3MEPhbI 00BEKTOB B
OKPYKaIOIIeM MUPE;

- YMCTb HUCIIOJB30BaTh IIpU PCHICHUU 3aJaqd
U3yYEHHbIE (aKThl U TEOPEMbI IIJIAHUMETPUH;
YMEHHE  OIICHMBAaTh  pa3Mepbl  00BEKTOB
OKPYXKAIOIIEero MUpa;

- YMETh OIIEPUPOBATh TIOHSI TUSIMH
olpejielieHie, aKCHOMa, TeopeMma, CIIE/ICTBHUE,
CBOICTBO, IIPU3HAK, JIOKA3aTENbCTBO,
paBHOCUJIBHEIE (G opMyIHUpPOBKY; YMETh
bopMyIHpOBATH oOpaTHOE u
MPOTHUBOIOJIOKHOE YTBEPXKICHHUE, TPUBOIUTH
MpUMEPBl U KOHTPHPUMEPBI, HCIOIb30BaATh
METO]l MaTEMaTH4YECKON MHAYKIIUU;, TPOBOJIUTH
JIOKa3aTeIbHBIC PACCYXICHUS TIPH PEIICHUU
3aJ1a4, OICHUBATh JIOTMYECKYIO MPABUIBHOCTH

paccyxIeHu;
- YMETh ONEpPUPOBATH MOHATUIMHU: (QYHKIIHS,
HelnpephIBHAA byHKIHS, IIPOU3BOIHAS,

nepBooOpa3Hasi, OIpeNeJeHHBI  HWHTErpal;
YMETh HaXxOJIWUTh MPOU3BOJIHBIE JIEMEHTAPHBIX
(bYHKIMIA, UCTIONB3Ys CIPAaBOYHBIE MaTEPUAIBL;
MCCIIEZIOBATh B MPOCTEHIINX caydasX (yHKIIHH
Ha MOHOTOHHOCTb, HAXOJAWUTb HaMOOJbUIME U
HauMEHbIIME 3HA4YeHUs (QYHKUUN; CTPOUTH
rpauKd MHOTOWJIEHOB C MCIOJIb30BAaHUEM

alrrapara MAaTEMAaTHUYCCKOI'O aHaJIn3a,
MMPUMCHATDH IIPOU3BOJHYIO IIPpHU PCIICHUHN 3a1a4
Ha JBHIKXCHUC, peuIaThb IMPaKTHUKO-

OPUEHTUPOBAHHBIE 3aJaul Ha HauOosbllee U
HauMEHbIlIEE 3HAYCHMs, HAXOXKACHUS IIyTH,
CKOpPOCTH U YCKOPEHHMSI;

- YMEeHHE CBOOOIHO OINEpUpOBATH MOHATUSIMMU:

JIBUKEHHUE, napaiieabHbI TEPEHOC,
CUMMETPHUS Ha IUIOCKOCTH U B IPOCTPAHCTBE,
MTOBOPOT, npeoOpa3oBaHue nomoous,

nonoOHbIe  (GUTYpPBI; YMEHHE paclo3HaBaTh
paBHBIE U MOJOOHBIE (PUTYpBHI, B TOM 4YHCIIE B
IPUPOJE, HCKYCCTBE, APXUTEKTYpE; YMEHHE
UCMOJIb30BaTh TE€OMETPUYECKHE OTHOLIEHHUS,
HaXOJUTh T'€OMETPUYECKUE BEINYMHBI (IJIMHA,
YTOJ1, TUIOIA/b, 00bEM) NP PEIICHUH 33/1a4 U3
JIPYTUX Y4eOHBIX TMPEIMETOB U U3 PeasbHOM
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KU3HU;
- YMETh OIepUpOBAThH MOHSITUSIMHU
HEMPEPHIBHOCTD byHKIMH, ACHMIITOTHI
rpapuka  QyHKIMH, TepBas W BTOpas
NPOM3BOAHAS (PYHKIUH, TCOMETPUYCCKUU W
busnaeckuit CMBICII MIPOU3BOJHOM,
nepBooOpa3Hasi, ONpPEEJICHHbI  HHTEerpal;
YMEHHE BBIUUCIATH MPOU3BOIHBIE CYyMMBI,
MPOU3BEICHHS, YacTHOTO M  KOMITO3HIIHH
(GYHKIUH;

- yMETh WCIOJIb30BaTh MPOU3BOIHYIO JIJIS
UCCIICZIOBAHUS (PYHKUMH, JUIA HAXOXJICHHUS
HAWJTYYIIEro PelieHusl B MPUKIATHBIX, B TOM
qrcIe COLMATIbHO-9)KOHOMHUYECKUX u
bu3nYecKnX 3anadax; HAXOAWTh TUIOMIATU |
o0beMbl (GUTYp C TOMOIIBI0 HHTErpania;
MIPUBOAMTH OpUMephl  MaTeMaTH4eCKOro
MO/ POBAHHUSI c MOMOIIBIO
nuddepeHnuanbHbIX YpaBHEHUH;

- yMeTb CBOOOJIHO ONEpPUPOBATH MOHITHUSIMHU:
IPSMOYTOJIbHAsl CUCTEMa KOOPJIMHAT, BEKTOP,
KOOp/AMHAThl TOYKH, KOOPAHMHATBl BEKTOpa,
CyMMa BEKTOPOB, IpOW3BEIEHUE BEKTOpa Ha
YHCII0, pa3oKEHUE BEKTopa 1o 0Oaswucy,
CKaJIIpHOE  IPOU3BEINEHUE, Yrol  MEeXIy
BEKTOPAMHU.




2. CTPYKTYPA U COAEP KAHUE YYEBHOI'O IPEJJMETA

2.1. O6bem npeamera U BUAbI yueOHOM padoThI

Bupa yueonoii padoThl

O0BeM B yacax

O0beM 00pa3oBaTe/IbHON NPOrPaMMBbl NIpeAMeTa 224
B T.4.

OcHoBHOE coaepxkanue 184
BT. 4.

TeOpeTuyecKoe o0yueHue 110
MPAKTUYECKUE 3aHITUS 74
nabopaTOpPHBIE 3aHATH S 0
IIpodeccuoHanbHO-0PUEHTHPOBAHHOE COJepsKaHue (codep:KaHue 12
NPUKJIATHOT0 MOXYJISA)

BT. 4.

TEOPEeTUYECKOE O0yUeHHUE 0
MPAKTUYECKUE 3aHATUS 12
NuauBuayaabHbIi IPOEKT HET
CamocTosiTesibHAsA padoTa 00y4aromerocs 18
KoncyabTanum nepea 3x3aMeHOM 16
IIpomeskyTouHasi arTectauus (3K3aMeH) 6
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2.2 TemaTudeckwii IJ1aH U cofiepkaHue yuebHoro npeamera «MaTemaTukay

Copep:xkanue y4eOHOro MaTrepuajia (0OCHOBHOE M PO(eCcCHOHATBHO-

HaunmenoBanue pasaenon . O0bem dopMupyembie
" TeM OpPHEHTHPOBAHHOE), JIA00PATOPHBIE U NPAKTHYECKUE 3AHATHS, IPUKJIATHON 4ACOB KOMITETCHITHH
MOYJIb (IPY HAJTUYHH)
1 2 3 4
OcHoBHOE coepxanne

Pasnen 1. IloBTOopenme 10

Kypca MaTeMaTHKHU

OCHOBHOM IIKOJIbI

Tema 1.1 Conepxanue yueOHOro MaTepuasia

Lens u 3aa4d | AHTUKOPPYNIIMOHHOE TpocBemieHrne. ba3oBbie 3HAHUS U YMEHUS 110 MAaTEMAaTHUKE B

MaTeMAaTUKU npH | npoecCHOHAIbHON U B IOBCETHEBHOM NeATENbHOCTH. BXOIHOM KOHTPOJIb.

OCBOEHHMH CIIENUANbHOCTH. | KOMOMHMPOBAHHOE 3aHSTHE. 2

Tema 1.2 Copepxanue yueOHOro MaTepuaia OK 01, OK 02, OK 03,

Uucia u  BpuucieHUA. | JlelcTBHS Haja 4YUCIaMHU, OOBIKHOBEHHBIMH M JIECATHYHBIMU ApoOsimu. I[Ipoctbie OK 04, OK 05, OK 06,

Beipaxenus U | IPOLIEHTBI, pa3Hble CIIOCOOBI UX BBIUUCIICHHUS. OK 09.

npeodpazoBaHusl. JeiicTBus co creneHs MU, GOpMYJITbl COKPAIIEHHOTO YMHOXEHUSI.

ITpouentHpie BoruncieHus. | KoMOMHUPOBaHHOE 3aHATHE. 2 JIP 02, JIP 03, JIP 04, JIP

Tema 1.3 IIpogeccnoHaTIbHO-OPHEHTHPOBAHHOE coJep:kaHue (copepxanue 07,JIP 11, JIP 13, JIP 14,

['eoMeTpus Ha NIOCKOCTH. | MPHKJIATHOTO MOYJIsH) JIP 16, JIP 18, JIP 20, JIP
Bunel nmiuockux ¢uryp u ux niomanb. ['eoMeTpus Ha MIOCKOCTH. 23, JIP 24, JIP 25.
Pemienue 3aay Ha MOMCK TUIOIIAIM pa3IMYHBIX YacTed caifTa, T.e. TeX oOJacTei,
YTO BBIIEJICHBI TOJl PA3JIMYHBIC TEMbI, €CIM ATH OOJIACTH WUMEIOT BHJ TUIOCKHUX TIK 8.1, TIK 8.3.
uryp.
[TpakTHyeckoe 3aHATHE. 2

Tema 1.4 CopepxaHue yueOHOro MaTepraa

VYpaBHeHUs u | Jluneiinble, KBagpaTHbIC, TPOOHO-TMHEHHbIE ypaBHEHUS U HepaBeHCTBA. CriocoObI

HEpaBEHCTBA. CucteMsl | penieHus: CUCTEM JIMHEHHBIX ypaBHeHUH. CHCTEMbI JINHEWHBIX HEPABEHCTB.

YPaBHECHUH. [IpakTHueckoe 3aHsTHE. 4
CamocrosTenbHas paboTa 2

Pasjnena 2. DiieMeHTapHbIE 6

bynkuuu

Tema 2.1 Conepxanue yueOHOT0o MaTepuaia
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Uucnosas GbyHKIHA.
JIuneiinas u
KBanparnunas GyHKmus.

Crioco6sl  3amanust  Qynkuuu. OOnacte onpeaeneHuss ¢yHkuuu. CBoiicTBa
GyHKIMU: BoO3pacTaHWe, yObIBaHHME; YETHOCTh, HEYETHOCTH; HEMPEPHIBHOCTH;
nepuonuuHoctb.  OmpeneneHne CBOWCTB (YHKUMH 3aJaHHOW TrpaduyecKum

cnocoboM. JInHeliHas U kBagpatuyHas QyHKIMS, ee rpaduKu ¥ CBOWCTBA.

OK 01, OK 02, OK 03,
OK 04, OK 05, OK 09.

JIP 02, JIP 03, JIP 04, JIP

KomOuHupoBaHHOE 3aHsTHE. 4 07,JIP 11, JIP 13, JIP 14,
Tema 2.2 O6partnas | Comepkanue yueOHOT0o MaTepraia JIP 16, JIP 18, JIP 20, JIP
GbyHKIHS. OObpatHast ¢GyHKIUSA: ompeaesneHne oOpaTHOM (YHKIUH, aJITOPUTM HaXOXKIACHUS 23, JIP 24.
oOpaTHOW (yHKIHMH, TIOCTpoeHue rpaduka oOpaTHON (YHKIIMM OTHOCHUTEIBHO
rpaduka 3ajaHHON (PyHKIMH.
KomOuHMpoBaHHOE 3aHATHE. 2
Pasznea 3. 12
Crenenn " KOPHH.
Crenennasi pyHKuus
Tema 3.1 Copepxanue yueOHOro MaTepuaia
Crenennast QyHKUHS, €€ | [oHsaTHE KOpHS N-OH CTENEHH M3 AeHCTBUTENBHOro uncia. Oynkimu y = VX nx
CBOIICTBA coiicTBa U rpaduku. CBoiicTBa KOpHS N-O CTENEHHU.
KombOuHupoBaHHOE 3aHSTHE. 2
Tema 3.2 Conepxanue yueOHOro MaTepuaia
Ipeobp a30BaHUC [IpeobpazoBaHre UPpAIMOHATLHBIX BHIPAKCHH. OK 01, 0K 02, OK 03,
BBIPAKEHUH C KOPHSMH N- OK 04. OK 05. OK 09.
Ol cTeneHn KomOuHHpOBaHHOE 3aHSTHE. 2 ’ ’
Tema 3.3 Conepkanue yueOHOro MaTepuaia
Cpoiictea  crenenn ¢ | [lonsaTre cteneHu ¢ MIOOBIM pAalMOHAIBHBIM MOKa3zaTeneM. CTeneHHble (YHKIUH, JIP 02, JIP 03, JIP 04, JIP
palroHaIbHBIM WX CBOMCTBA U IpaduKH. 07, JIP 11, JIP 13, JIP 14,
JNENCTBUTEIbHBIM KoMOunupoBanHoe 3aHsTHE. 4 JIP 16, JIP 18, JIP 20, JIP
MOKa3aTeNsIMU 23, JIP 24.
Tema 3.4 Conepxanue yueOHOro MaTeprasa
Pewienne
MpPPALHOHATIBHBIX PaBHOCHIIBHOCTh HMpPALIMOHAIBHBIX YpaBHEHUH U HEPaBEHCTB. MeToabl UX
ypaBHEHHII 1 HepaBeHcTB | PCLICHHSL. PelieHHe HppallMOHANbHBIX yPABHCHUI U HEPABCHCTB.
KoMOuHHpOBaHHOE 3aHATHE. 2

Tema 3.5
Crenenn 51 KOPHH.
Crenennast QyHKIIHSL.

Cozepkanue y4eOHOro MaTepuana

Ompenenenre cTeneHHOW (YHKIUHA W UCIOJIB30BAHHUE €€ CBOMCTB, MPU PEIICHUH
YpaBHEHHI 1 HEPABEHCTB.
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KonTponbHas pabora. 2
CamocrosiTenbHas paboTa. 2
Pazgen 4. 10
IHoka3zarenbHast
bynkuus
Tema 4.1 Conepxanue ydeOHOr0 MaTepuaa
llokasarenbHas QYHKUAA, "Crenen, ¢ mpoM3BOABHBIM  ACHCTBHTENBHBIM MOKasaTeneM. Ompeienenie
e CBOMCTBA. MIOKa3aTeNbHOW (YHKIMHU, €€ CBOWcTBAa W rpaduk. 3HAKOMCTBO C MPHUMEHEHHEM
NOKa3aTeNbHOW (YHKIMH. PemieHne mokazaTenbHBIX ypaBHEHUH (DYHKIIMOHAIBHO-
rpauyecKuM METOAOM.
KombOunupoBaHHoe 3aHATHE. 2
Tema 4.2 Conepxanue yueOHOro MaTepuaia 811<< (())i ’ (())II<< (())52’ (())II<< %39
Pemerne . TTOKA3ATCNBLHBIX | poyerne  mokasaTembHBIX YpPaBHEHUH METOJOM YpaBHUBAHMUS IOKa3aTeleu, ’ , .
YPaBHCHUHM M HEPABCHCIB. | yiero10M BBEIEHNS HOBOM MepeMeHHOH, (yHKIMOHATBHO-TPAGUUECKIM METOIOM. JIP 02, JIP 03, JIP 04, JIP
Pemenne nokaszaTeslbHbIX HEPABEHCTB. 07,JIP 11, JIP 13, JIP 14,
[IpakTrueckoe 3aHATHE. 4 JIP 16, JIP 18, JIP 20, JIP
CamocrosiTenbHas padoTa. 2 23, JIP 24.
Tema 4.3 Conepxanue yueOHOro MaTepuaia
CHCTeMHU TOKA3ATCHEHBIX | poyerme  moKa3aTeNBbHBIX ypaBHEHMH MW HEpaBEHCTB. PemieHue cucrem
YPaBHCHHH. TI0Ka3aTeIbHBIX YPaBHEHMIA.
KomOuHupoBaHHOE 3aHATHE. 2
Tema 4.4 ConepxaHnue yueOHOT0 MaTepuaia
Pemenpe 3a/1a9. | perenne nokasaTeNbHBIX YPAaBHEHMH METOJOM YpaBHHBAHMS IOKa3aTelell u
Iloxasatenbhas QyHKuus METOJIOM BBEJICHUsI HOBOM ITEpEMEHHOI. Pemenne noka3zarenbHbIX HEPABEHCTB.
KonTpomnsHas pabdora. 2
Pasnen S. Ilpsimbie wu 14
IIOCKOCTH B
NPOCTPAHCTBE
Tema 5.1. Copepxanue yueOHOro MaTepuaia
OcHoBHBIE nousatus | [Ipeamer crepeomerpun. OCHOBHbIE TMOHATUS (TOYKA, MpsAMas, IUIOCKOCTb,
CTEPEOMETPHH. npoctpaHcTBo).  OcHOBHBIE  akcuoMmbl — crepeoMerpuu.  Ilepecekaroiuecs,
Pacnonoxxenue mnpsAMBIX M | mapajuieibHble M CKpelluBamomuecs npsmble. [IpusHak u  CBOMCTBO OK 01, OK 02, OK 03,
IIJIOCKOCTEN CKPEIIMBAOIINXCS TPSIMBIX. OK 04, OK 05, OK 09.
KomOuHMpOBaHHOE 3aHATHE. 2
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Tema 5.2.
[TapamienbHOCTh MPSMBIX,

ConepkaHue yueOHOro MmaTepuaia

[Tapannenbhple mpsmass U IwiockocTb. Omnpenenenue. IIpusnak. CoiictBa (c

OpsAMOM M IUIOCKOCTH, | AokaszarenbcTBoM). [lapamnensusle miockoctu. Onpenenenue. [Ipusnak. CpoiicTBa JIP 02, JIP 03, JIP 04, JIP
TJIOCKOCTEH (c nokazatenbctBoM). Terpa’ap u ero snemeHTsl. [lapamnenenunen u ero 07,JIP 11, JIP 13, JIP 14,
sneMeHTbl. CBOICTBA MPOTUBOIOJIOKHBIX I'paHeil U AuaroHanel mapasiesnenurnesa. JIP 16, JIP 18, JIP 20, JIP
ITocTpoenue ceuenuii. Pemienue 3aad. 23, JIP 24,JIP 25.
KoMOuHupoBaHHOe 3aHsTHE. 2
Tema 5.3. | Conepxanue yueOHOro MaTepuana
[lepnienAMKyIAPHOCTD [leprienaukynspusie mnpsmble. [lapannenbHble MpsiMble, TMEPHEHAUKYISpPHBIE K
MPSIMBIX, npsAMON U | ockoctd.  [lpu3Hak  NEpHEHAUKYJISIPHOCTH  NPSAMOM M IJIOCKOCTH.
IIJIOCKOCTH, MIJIOCKOCTEN JlokaszatenbcTBo. Ilepnenaukynsap u HakioHHas. IleprneHauKyIsspHbIE MIOCKOCTH.
[Ipu3Hak neprneHIuKyJIIPHOCTH INIOCKOCTEN. Jl0Ka3aTeabCTBO.
PaccrosiHust B mpocTpaHcTBeE.
KoMOuHupoBaHHOE 3aHsATHE. 4
Tema 5.4. Copepxanue yueOHOr0o MaTepuaia
Teopema 0 Tpex .
epICHIHKYIAPaX Teopema o Tpex nepneHauKyispax. Jloka3aTenbCcTBO. YTroda MEXAy HNpSAMOW H
IJIOCKOCTBIO.
VYron Mexay mI0CKOCTIMHU.
KomOuHHpOBaHHOE 3aHSTHE. 2
Tema 5.5. IIpodeccHoHANBHO-OPHEHTHPOBAHHOE co/iep:KaHue (copep:xaHue
[TapannensHble, NPHUKJIAHOTO MOYJIsI)
MepIeHINKYJIIpHBIE, Axcuombl  ctepeoMeTpud. [lepneHOUKYISIPHOCTH MPSAMOMl M TJIOCKOCTH,
CKpEIIMBAIOIIMECA IIPSMBIE | TTapaJIeIbHOCTD JIBYX MPSIMBIX, MepIeHIUKYIIPHBIX MJIOCKOCTH,
NEePIEeHIUKYJIIPHOCTh MII0CKOCTeM. Kak MOryT pacrnosnararbcsi KOMIUIEKTYIOIIUE B
coctaBe  kommbioTepa. Kak  pacmomaraercs — mpoBoja  MOAKJIIOYEHUS
komiuiekTyromux K.
[pakTH4ECKOE 3aHATHE. 2
Tema 5.6. Conepxkanue yueOHOro MaTepuasia
Pemenne 3anau. IIpsmele n | PacnonoxeHne MpsAMBIX M IUIOCKOCTEH B MpocTpaHcTBe. llepneHauKynspHOCTh U
IJIOCKOCTH B | mapaJuleJbHOCTh MPAMBIX U INIOCKOCTEeH. CKpelBaroumecs npsiMble.
MIPOCTPAHCTBE KontponbsHas padora. 2
Pasznea 6. Koopaunarsl u 10

BEKTOPbI

Tema 6.1

Conepxkanue yueOHOr0 MaTepuaa
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JlekapToBBl KOOPJAMHATHI B
npocTpancTBe. PaccrosHue
MEXAY JBYMsI TOYKaMH.

JexapToBel KOOpAMHATEI B mpocTtpaHcTtBe. [Ipocreilimme 3agauyn B KOOpAMHATAX.
PaccrosiHue mexay 1ByMs TOUKaMu, KOOPJAUHATBI CEPEIUHBI OTPE3KA.
Kak coctaBiena kapra 3Be3qHoro Heba. Kak uIyT paccTossHUE MEXKYy IIaHETAMH.

Koopaunatel  cepenunsl | KoMOMHUPOBaHHOE 3aHATHE. 2
OTpe3Ka. OK 01, OK 02, OK 03,
Tema 6.2 ConepxkaHue yueOHOr0 MaTepuasa OK 04, OK 05, OK 09.
Bekrtopsl B ipocTtpancTBe. | BekTopel B mpocTpaHcTBe. CloXKeHHWE M BBIUMTAHHE BEKTOPOB. YMHOMXEHHE
VYrom Mexay BEKTOpaMmH. | BEKTOpa Ha yucio. KoMiutanapHbeie BeKTopbl. CKalsipHOE MTPOU3BEACHUE BEKTOPOB.
CxanspHoe npowusBeneHue | Pa3noxeHne BEKTOpa MO TPEM HEKOMILIAHAPHBIM BeKTopaM. KoopauHaThl BEKTOPA,
BEKTOPOB CKaJIIpHOE IIPOU3BEIECHNE BEKTOPOB B KOOPJAMHATAX, YTOJ MEXIY BEKTOPAMHU, YIroJl

MEXIY MPSAMON U IUNIOCKOCTBIO, YT O MEKIY IIOCKOCTSIMH.

KomOuHupoBaHHOE 3aHATHE. 4 JP 02, JIP 03, JIP 04, JIP
Tema 6.3 IIpodeccuoHaILHO-OPHEHTHPOBAHHOE colepi:KaHue (copepxanue 07,JIP 11, JIP 13, JIP 14,
[TpakTrko- NMPHUKJIATHOT0 MOIYJIs) JIP 16, JIP 18, JIP 20, JIP
opueHTupoBaHHble 3anaud | KoopaunatHas  miockocTs.  BplumcieHue — pacCTOsiHMST  Ha  IJIOCKOCTH. 23, JIP 24,]IP 25.
Ha xKoopaunatHol | KommuectBeHHble pacueTbl. Kak 3ajJ0KuTh B KOJ| caiiTa BBIYUCICHUE PACCTOSHUS
IJIOCKOCTH MEXy TOUYKAMHU, Il HAXOKJACHUSI PACCTOSHHUSL.

IpakTHYECKOE 3aHSITHE. 2
Tema 6.4 ConepxxaHnue yueOHOro MaTepraia
Pemienne 3a1a4. | JlekapToBbI KOOpAMHATHI B MpocTpaHcTBe. Bekropsl B mpocTtpanctBe. CroxeHue u
KoopauHate! 1 BEKTOPBI BBIYMTAHME BEKTOPOB. YMHOXKEHHE BEKTOpa Ha 4duciio. KoMmmiaHapHbIe BEKTOPBI.

CkansipHoe  INpoM3BENEHUE BEKTOpPOB. Pas3nokeHue BeKTOpa MO  TpeM

HEKOMILIaHapHbIM BekTopaMm. [Ipocreiimme 3amaunm B koopauHatax. KoopamHatel

BEKTOpA, PACCTOSHUE MEXAY TOUKAMHU, KOOPAUHATHI CEPEIUHBI OTPE3Ka, CKAISIPHOE

IIPOU3BEACHNE BEKTOPOB B KOOPAMHATAX, YrOJ MEXIY BEKTOPaMH, YrOll MEXIY

IPSIMOM U IMIJIOCKOCTBIO, YT OJI MEKY INIOCKOCTSIMU.

KourposbHas pabota. 2

CamocrosiTenbHas padoTa. 2
Paznen 7. Jlorapu¢msi. 20 OK 01, OK 02, OK 03,
Jlorapugmuyeckas OK 04, OK 05, OK 06,
Gyukuus OK 09.
Tema 7.1 Conepxkanue yueOHOro MaTepuasa JIP 02, JIP 03, JIP 04, JIP
Jlorapudm yucna. | Jlorapudm yncna. JlecaTHYHBIN U HATYPaJIbHBII JIOrapu@MbI, YUCJIO €. 07,JIP 11, JIP 13, JIP 14,
JecsaTnuHbIH u KOM6I/IHI/IpOBaHHOG 3aHATHC. 2 JIP 16, JIP 18, JIP 20, JIP

HATYPaJIBHBINA JOTapu (MBI,
YUCIIO €

23, JIP 24.
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Tema 7.2
[Tpumenenue norapudmon
Ul pelieHusd 3ajad  Ha

IIpodeccrnoHaATBLHO-OPHEHTHPOBAHHOE (comep:kanue

MPHUKJIATHOT0 MOAYJISA)

cojJep:KaHue

[Ipumenenue norapumMoB s peleHus 3a1a4 Ha BKJIAJbI.

IPOLICHTHBIN pocT | TIpakTH4ecKoe 3aHsTHe.
CTOMMOCTH.
Tema 7.3 Conepxanue yueOHOr0 MaTepuaa
CpoiictBa  jorapu@mos.
Oneparust CgoiicTtBa norapudmoB. Onepanus JorapuGMupoBaHHUsL.
Jorapu()MUpPOBaAHUS
KomOuHupoBaHHOE 3aHATHE.
Tema 7.4 Conepxanue yueOHOro MaTepuaia
Jlorapudmuyeckas

¢byHKLMSI, ee CBOWCTBA

Jlorapudmuyeckas GyHKIHS U €€ CBOMCTBa

KOM6I/IHI/Ip0BaHHOC 3aHATHC.

OK 01, OK 02, OK 03,
OK 04, OK 05, OK 06,
OK 09.

JIP 02, JIP 03, JIP 04, JIP

07,JIP 11, JIP 13, JIP 14,

JIP 16, JIP 18, JIP 20, JIP
23, JIP 24, JIP 21.

Tema 7.5

Pewienne
Jorapu(pMUYEcKux
YPaBHEHHI 1 HEPABEHCTB

Conepxanue yueOHOr0 MaTepuasa

[Monsitue norapudmuueckoro ypaBHeHus. Ormeparnuss TOTEHIUPOBaHUA. Tpu
OCHOBHBIX METOJa pEUICHHs JIOTapu(PMHUUYECKUX YpaBHEHUU: (HYHKIHMOHAIBHO-
rpadu4eckuii, MeTOJ TOTEHIIMPOBAHUS, METOJl BBEJACHHS HOBOW TEPEMEHHOU.
Jlorapudmuyeckrue HepaBeHCTBA.

KomOunupoBanHoe 3aHATHE.

Tema 7.6 Conepxanue yueOHOro MmaTepuaia
Cucremsl
norapuMHIECKIX ANropuT™M pelleHuss CUCTEeMbl ypaBHEHMH. PaBHOCHIIBHOCTB JiorapuMHUUYECKHX
ypaBHEHHiT ypaBHEHHI U HEPaBEHCTB.
KomOuHMpoBaHHOE 3aHATHE.
Tema 7.7 IIpogeccnoHaIbHO-OPHEHTHPOBAHHOE coJep:kaHue (copepxanue

Jlorapudmbl B TIpUpPOJE H
TEXHHUKE

NMPHUKJIATHOTO0 MOAYJISA)

[Ipumenenune norapudma. Jlorapudmuueckas crnupaib B npupoae. Ee
MaTeMaThyeckue cBorcTBa. CrocoObl MCMOJB30BAHUS CHOUPATU s 0QOpMIICHUS
CalToB.

[IpakTueckoe 3aHATHE.

OK 01, OK 02, OK 03,
OK 04, OK 05, OK 09.

JIP 02, JIP 03, JIP 04, JIP

07,JIP 11, JIP 13, JIP 14,

JIP 16, JIP 18, JIP 20, JIP
23, JIP 24, JIP 25.

IIK 8.1, TIK 8.3.
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Tema 7.8 ConepkaHue yueOHOro MmaTepuaia
Pewenue 3apay. | Jlorapupmuueckass  pynkuua. Pemenwe  mpocredmmx  JiorapupMUYECKHX
Jlorapumsi. ypaBHEHMUII.
Jlorapudmuueckas KontponbHas pabora. 2
bynkums CamocrosTenpHas padora. 2
Pazgen 8. OcHoBBI 22
TPUTOHOMETPHH.
Tpuronomerpuyeckue
dynkuuu
Tema 8.1 CopepxaHue yueOHOro MaTepuaia
Tpuronomerpuueckue Panunannas mepa yria. [ToBopoT TOukM BOKpYr Hauaja kKoopauHaT. OmpenerneHue
(GyHKIUM TPOU3BOJBHOIO | CHHYCa, KOCHHYCA, TAHI'€HCAa M KOTAaHTeHca. 3HAKW CHHYCa, KOCHHYCa, TAaHT€HCA U
yriaa, yucia. Panuannas M | KOTaHreHca 1o 4eTBepTsIM. 3aBUCUMOCTh MEXIY CHHYCOM, KOCHHYCOM, TAaHT€HCOM
rpaJycHas Mepa yria Y KOTAaHI'€HCOM OJIHOT'O U TOTO € YIJia.
KombOuHupoBaHHOE 3aHATHE. 2
Tema 8.2 Copepxanue yueOHOro MaTepuaia
OcHOBHbIE Tpuronomerpuueckue ToxkaectBa. CHHYC, KOCUHYC, TAHT€HC U KOTAHT€HC YIJIOB 0 OK 01, OK 02, OK 03,
TPUTOHOMETPUYECKH E ¥ - 0. DOPMYJIBI IPHBETEHHS. OK 0 4’ OK 0 5’ OK 06
TOXKIECTBA. KoMOUHHMPOBAaHHOE 3aHATHE. 2 ’ OK 09’. ’
DopMyJIbl IPUBEIECHUS
Tema 8.3 Conepxkanue yueOHOr0 MaTepuaa JIP 02. JIP 03. JIP 04. JIP
Cunyc, xocunyc, TaHreHc | CHHyc W KOCHHYC JABOHHOrO yria. ®opMyibl MOJOBUHHOTO yriia. BeipaxkeHue 07 HP; 11 JH; 13 JII; 14
CYMMBI M Pa3HOCTH JIBYX | TPUTOHOMETPUYECKMX (DYHKIMH dYepe3 TAaHTeHC MOJOBUHHOTO AapryMEHTa. TIP 16. JIP 18. JIP 20. JIP
YIJIOB I[Ipeo6Gpa3oBaHusi IPOCTENIINX TPUIOHOMETPHYECKUX BBIPAXKEHHUM. 23’ P 24. TIP 2 5’
Cunyc u KocuHyc | KoMOMHUPOBAHHOE 3aHSATHE. 2 ’ ’ '
ABoiiHOro yria. ®opmyisl | CamocTosTeNnbHas pabora. 2
MIOJIOBUHHOT'O yIJIa
Tema 8.4 Conepxxanue ydeOHOro MaTepuaia
@yHKIMU, uX cBoWcTBa. | O0IacTh ONMpEaeIeHUsI U MHOXKECTBO 3HaYeHUH (QyHKui. YETHOCTh, HEYETHOCTD,
Crioco0bt 3alaHus | IEpUOANYHOCTh GyHKIMHA. CrtocoObl 3a1aHus QYHKITUH.
GbyHKIUI KoMOMHUPOBAHHOE 3aHSATHE. 2
Tema 8.5 IIpogeccnoHaIbLHO-OPHEHTHPOBAHHOE coJep:kaHue (copepxanue
Onucanue MPHUKJIATHOT0 MOAYJISA)
MIPOU3BOICTBEHHBIX Anamu3 ¢yHkuu no ee rpaduky. OmpenerneHue CBOWCTB (PYHKIUH, 3aJaHHOU
IPOLIECCOB € IOMOILIBIO | pa3nu4HbIMU cnocobamu. Haxoxnenne OOnactu onpeneneHduss M MHOXKECTBA

rpadukoB GyHKIUH

3Ha4YCHMI 3a7aHHON (GyHKIWW. [IpuMeHEeHHe HaBBIKOB JUIS aHAJIM3a CTATUCTUKH
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IMOCCIICHUA CalTOB U JAaHHBIX IO UCIOJIb30BAHUIO PA3JIMYHBIX CCPBUCOB CaMTOB.

[pakTHYECKOE 3aHATHE. 2
Tema 8.6 Copepxanue yudeOHOro MaTepuaia
Tpuronomerpruyueckue OO6macTh ompenencHuss U MHOXXECTBO 3HAYCHHH TPUTOHOMETPUYECKHX (YHKIIHM.
(GyHknuM, uX cBoicTBAa M | YETHOCTH, HEUETHOCTD, IEPHOANYHOCTH TPHTOHOMETPHYCCKUX (yHKIMi. CBOWCTBA
rpaduku U rpaguku QyHKIMHA y = cOS X, y = SIn X, y =tg X, y = ctg X.
KomOuHupoBaHHOE 3aHATHE. 2
Tewma 8.7 ConepkaHue yueOHOro MaTepuasa
[IpeobpazoBanue CxaTHe U pacTshkeHue rpauKoB TPUTOHOMETPHUECKUX (DYHKITHH.
rpaduKoB [TpeoOpa3zoBanue rpaguKOB TPUT OHOMETPHUECKUX (DYHKITUH.
TPUTOHOMETPUYCCKUX ITpakTHyeckoe 3aHATHE. 2
Gynkuni CamocrosTenbHas padoTa. 2
Tema 8.8 Conepxkanue yueOHOro MmaTepuasia
ObpaTtHble OO6paTHble TpuronomeTpuueckue pynkuuu. Mx cpoiictsa u rpaduku.
3;,1?;;;4 crpiHeeie KoMOuHHpOBaHHOE 3aHSATHE. 2 OK 01, OK 02, OK 03,
OK 04, OK 05, OK 09.
Tema 8.9 | Conepxkanue yueOHOI0 MaTepraia
Tpuronomerpruueckue VYpaBHeHue cos X = a. YpaBHEHHE sin X = a. YpaBHEHHE tg X = a, ctg X = a. JIP 02. JIP 03. JIP 04. JIP
YpaBHCHHS ¥ HCPAaBCHCTBA | PemlieHne TPUTOHOMETPUUYECKUX YPAaBHEHUN OCHOBHBIX THIIOB: IIPOCTEHILNE 07, HI; 11, HP’ 13, JH; 14,
TPUTOHOMETPUYECKHE aBHEHMS, CBOASAINMECS K KBaJpaTHbIM, peEIIacMble
pEBJIO)KGHHGEd Ha MHO)K}I;I’)FG)IH, onHoponHele. ITpocreiimue IT)plxlroHOMeIT)pI/mecm/Ie TP 1o, J213P Jlﬁ)’ ;I f 20, JIp
HEPaBEHCTBA. ’ '
KombOuHupoBaHHOe 3aHATHE. 2
Tema 8.10 Pemenue 3anau. | Conepkanue yueOHOro MaTepuana
OcHoBBl  TpUrOHOMETpHH. | [IpeobGpasoBanue TPUTOHOMETPUYECKUX BBIPAKEHHUH. Pemenne
Tpuronomerpuueckue TPUTOHOMETPUYECKUX YPAaBHEHUH M HEPABEHCTB B TOM YHCJIE C HCHOJIb30BAHHEM
byHKIMH CBOMCTB (DyHKIIUH.
KombOuHupoBaHHOE 3aHATHE. 2
KonTponbHas pabora. 2
Paznen 9. IlpousBoanas 22
byHknun, ee
pUMEHEHHE OK 01, OK 02, OK 03,
Tema 9.1 Copepxanue yueOHOT0 MaTepraia OK 04, OK 05, OK 09.
ITonsaTue MPOU3BOAHON. | OmpeneneHne YuCIoBON TMOCIENOBATEILHOCTH M CIOCOOBI ee 3amaaHusi. CBolcTBa

@opMynsl M [IpaBUIA

YHUCIIOBBIX I10OCIIEA0BATEIbHOCTEH. OHpe)ICJ'IeHI/IC npeaciia ImocjcaoBaTCIbHOCTH.

18




I epeHupoBaHus

Brruucnenne  mpenenoB  mocnemoBatenbHOcTed.  Ilpemen  dynkuumm  Ha
6eckoneunoctH. [Ipenen dynkuuu B Touke. [Ipupamenue aprymenta. [Ipupamienue
¢byHkuuu. 3amayu, OpUBOASAIIME K TMOHATHIO MpousBogHOW. OmpeneneHue
MPOU3BOJIHOM. AJITOPUTM OTBICKAHUS TIPOU3BOIHOM.

KomOuHupoBaHHOe 3aHsTHE.

Tema 9.2
[TpousBoansie CYMMBI,
Pa3HOCTH  IIPOU3BENCHUS,
YaCTHOI'O

ConepxaHue yueOHOro MaTepHaia

Dopmynsl auddepenunposanus. [Ipasuna nudpepennupoBanus.

KomOuHHpOBaHHOE 3aHSTHE.

CamocrosgTenbpHas pa60Ta.

Tema 9.3 CopepxaHue yueOHOro MaTepuaia

[IpousBonnsie Onpenenenue cnoxHoi (yHkuuu. [IponsBogHas TPUrOHOMETPUUECKUX (PYHKLIHM.
TPUTOHOMETPUYECKUX [Tpon3BoaHast c10KHOM QyHKIHKH.

¢ynxumii.  ITpomsBonnas | KoMOMHHUpPOBAaHHOE 3aHATHE.

CJIO)KHOHN (yHKIMHU

Tema 9.4 Copepxanue yueOHOr0o MaTepuaia

[TonsTne 0

HEMPEPBIBHOCTH (DYHKIIHH.
MeToa UHTEPBAJIOB

JIP 02, JIP 03, JIP 04, JIP

07,JIP 11, JIP 13, JIP 14,

JIP 16, JIP 18, JIP 20, JIP
23, JIP 24.

[lonsitue HempepwsiBHOW (yHkuuu. CBolicTBa HempepbiBHOW ¢GyHKIUU. CBs3b
MEXITY HENPEPhIBHOCTHIO M U (PP EPEHIIUPYEMOCTHI0 (DYHKIIMH B TOYKE. AJITOPUTM
pelIeHUsT HEPABCHCTB METO/IOM HHTEPBAJIOB.

KomOuHHpOBaHHOE 3aHSTHE.

Tema 9.5 Conepxkanue yueOHOT0 MaTepuasa
I'eomerpuueckuit u | [eomerpuueckuii CMBICI TNPOU3BOAHOM (YHKIMH — YIJIOBOH KO3 UIIHMEHT
buznyeckuit CMBICH | KacaTeldbHON K rpauky (YHKIHHM B TOUKE. YpaBHEHME KacaTeIbHOM K rpaduky
MIPOU3BOTHOMN GbyHKIMH. AJTOPUTM COCTaBJICHMS ypaBHEHHUS KacaTelbHOH K rpaduky (pyHKUnMN
y=1(x).
KoMOMHMpOBAaHHOE 3aHSTHE.
Tema 9.6 ConepxkaHue yueOHOro MmaTepuaia
DusnvecKkuii cMbIch | Pu3nyeckuil (MEXaHMYECKHI) CMBICT IPOM3BOAHONW — MI'HOBEHHAasi CKOpPOCTh B
IIPOM3BOJHOMN B | MOMEHT BpemeHHu t: v = S' (t). Pemenue ¢usnmueckux 3ajady Ha HaXOXKICHUE
npodeccuoOHaIbHbIX CKOpPOCTH  JIBWJKEHHMSI 4Yepe3 IpPOM3BOAHYIO. BBeneHue mOHATHSA  BTOpOH
3ajagax IIPOM3BOAHON UEpE3 YCKOPEHHUE.
KomOuHupoBaHHOE 3aHsTHE.
Tema 9.7 Conepkanue yueOHOr0 MaTepuaa

MOHOTOHHOCTD (DYHKIIHH.
Touku skcTpeMyma

Bo3pacranne u yObiBaHWE (QYHKIIMH, COOTBETCTBHE BO3pAaCTaHUS W yOBIBAHHS
¢GbyHKIME 3HaKy mpou3BOAHON. [loHsATHE TPOM3BOAHON BBHICHIErO MOPSIKA,

OK 01, OK 02, OK 03,
OK 04, OK 05, OK 09.

JIP 02, JIP 03, JIP 04, JIP

07,JIP 11, JIP 13, JIP 14,

JIP 16, JIP 18, JIP 20, JIP
23, JIP 24.
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COOTBETCTBHME 3HAKAa BTOPOI MPOU3BOJHON BBHIMYKJIOCTH (BOTHYTOCTH) QYHKLUU HA
oTpe3ke. 3ajauyd Ha MaKCUMyM M MUHUMYM. [loHSATHE acMMITOTHI, CIOCOOBI MX
ompeeNneHus. AJITOPUTM MCCIe0BaHUs (YHKIUU U TOCTPOCHUs ee rpaduka c
MIOMOIIBIO TPOU3BOHOM. [[poOHO-TMHEHHAsS (QYHKITIHS.

KoMOuHupoOBaHHOE 3aHSATHE. 2

Tema 9.8 Conepxanue yueOHOr0 MaTepuaa

Uccnenoanne GpyHkuuid u

MOCTpoeHue rpadHKoB HccnenoBanue GpyHKIIMN HA MOHOTOHHOCTh U TIOCTPOCHUE TPa(PUKOB.
KomOuHHMpOBaHHOE 3aHATHE. 2

Tema 9.9 Haubonemee u | Conepkanue yueOHOro MaTepuana

HauMEHbIIIee 3HaueHus | HaxoxxaeHnne HauOoNbLIIero M HAaUMEHbBIIErO 3HauYeHUN (YHKIUH, MOCTpOeHUe

byHKIIUN rpauKoB.
KomMOuHMpOBaHHOE 3aHATHE. 2

Tema 9.10 CopepxaHue yueOHOro MaTeprasa

Pemenue 3aga4. | @opmysl U npaBuna auddepennupoanus. cciaenoBanue GyHKINUNE ¢ TOMOIIBIO

[TpousBoaHas GpyHkuuu, ee | npon3BoaHoi. Haubosbiliee 1 HaMMeHbIIee 3HAYCHUS] (PYHKITHH.

IIpUMEHEHNE KonTponbsHas pabora. 2

Pa3nean 10. 14

IlepBooOpa3Hasn

bynkuun, ee

npUMeHeHHe

Tema 10.1 Conepkanue yueOHOro MaTepuaia

ITepBooOpazHas (yHkIMU. | O3HAKOMIICHHE C TOHATHEM HHTErpajia W mepBooOpasHoM it GyHkiuu y=f(X).

[IpaBuna HaxOXJaeHus | PemeHune 3amad Ha CBA3b I1€pBOOOpa3HOM M €€ IPOU3BOJHOW, BBIYUCIEHUE

MepBO0OPa3HBIX nepBooOpasHoil s gaHHOW (yHkmuu. Tabmuna dopMmyn U1 HaXOXICHHS OK 01, OK 02, OK 03,
nepBooOpa3HbIX. M3ydeHne npaBuia BEIYKMCICHHS IEPBOOOPA3HOM. OK 04, OK 05, OK 09.
KomOuHUpOBaHHOE 3aHSITHE. 2

Tema 10.2 [lousatue 06 He Conepmalfne y4eOHOro MaTepraa ?)17}) (J)12P’ JIIIP ?ﬁ; J113P ?ﬁ; JIIAF

ONPENEIIEHHOM MHTErpase | 3agadyu, NPUBOISALIME K IMOHSTUIO OMPENEJIECHHOTO MHTErpaja — O BBIYHCICHUHU HP’ 16 HP’ 18 HP’ 20 HP’
IJIOIAAN KPUBOJIMHEWMHOM Tpamenuu, O IepemenieHuu Todku. IloHsaTtne  He ’ 23 JII; 24 ’
onpeesIEHHOr 0 MHTerpasa. ’ ’
KombunupoBanHoe 3aHsITHE. 4

Tema 10.3 Conepxanue yueOHOro MaTepuaia

Heonpenenennpiit u | [loHsTre HeonpeaeneHHoro HHTerpana.

ONpE/IENICHHBINA UHTErpalibl | KoMOMHHPOBaHHOE 3aHSTHE. 2

Tema 104 IImomans

CopepxaHue yueOHOro MaTepraia
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KPUBOJIMHEIH 0N I'eomerpuueckuii cMbici  ompeaeneHHOro wuHterpana. ®opmyna HeroTtona -
Tpamnenunu. dopmyna | JleiiOuuia.
Hetorona — JleliOHuma KombunupoBanHoe 3aHsTHE. 2
Tema 10.5 Copepxanue yueOHOro MaTepuaia
Pemenue 3a1a4 Ha | Pemenue 3a1a4u Ha IpUMEHEHUE UHTErpajia Uil BBIYMCIEHUS (PU3HUEeCKUX BETUYHMH
BBIUNCIICHUE Y TUJIOIIAJICH.
OIpENETIEHHOT O [IpakTueckoe 3aHsTHE. 4
WHTErpaa.
Tema 10.6 Conepxkanue yueOHOro MaTepuasia
Pemenne 3afgad. | [leppooOpasnas  ¢ynkumu. [lpaBwia  HaxoxzaeHuss  mepBooOpasHbix. Ee
IlepBooOpa3Has (yHKIMH, | TPUMEHEHHE.
€e IPUMEHEHHE CamocrosiTenbHas paboTa. 2
KourposbHas pabota. 2
Paznen 11. 32
MHOroOrpaHHMKN H TeJa
BpalleHHUs
Tema 11.1 Copepxanue yueOHOro MaTepuaia
Bepuunbl, pebpa, rpanu | Ilonstue MHOrorpaHHuka. Ero sjgeMeHTBHI: BEepIIMHBI, peOpa, rpaHd. JluaroHab. OK 01, OK 02, OK 03,
MHOI'OI'PaHHUKA CeueHnne. Bpinykiible U HEBBIYKIIbIE MHOTOTPAHHUKH. OK 04, OK 05, OK 06,
KoMOMHHUpPOBaHHOE 3aHSTHE. 2 OK 09.
Tema 11.2 Conepxkanue yueOHOr0 MaTepuaa
[Ipusma, e¢ | [lonarue npusmel. Ee ocHOBaHus u O0KOBbIe TpaHu. Beicota mpusmel. [Ipsmas u
COCTaBJLIOIINE, CEUCHME. | HaKIOHHas npu3Ma. [IpaBunbHas npusma. Ee ceuenue.
Ilpsmass w  mpaBuibHas | KoMOMHUPOBAHHOE 3aHATHE. 2 JIP 02, JIP 03, JIP 04, JIP
MIPU3MBI 07,JIP 11, JIP 13, JIP 14,
Tema 11.3 ConepxaHue yueOHOro MaTepraa JIP 16, JIP 18, JIP 20, JIP
[Tapannenenurnen, Ky0. | [Tapamnenenumnen, cBOHCTBAa MPSIMOYrOJBHOrO mNapavienenumnena, kyo. CedeHue 23, JIP 24, JIP 25.
Ceuenue Ky0Oa, | Kky0a, mapasuiesenurneaa
napajjiesenunesia KomOuHupoBaHHOE 3aHSTHE. 2
Tema 11.4 CopepxaHue yueOHOro MaTepraa
[Tupamuna, ee | [lupamuna u ee »snemeHTbl. CeueHue nupamuabl. [IpaBunpHas nupamuga.
COCTAaBJIAIOLIME, CEYCHHE. | YCceueHHas MUPaMHIa.
Upasuibhas — 1MpamHaa, KomOuHupoBaHHOE 3aHATHE. 2

VYceuennas nupaMuia

Tema 11.5

bokoBas " moJiHas

Cozepkanue y4eOHOro MaTepuana

[Tnomans 60KOBOM U MOJTHON MOBEPXHOCTU MPU3MBbI, TUPAMUJIBL.
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IIOBEPXHOCTH npusMel, | KomOuHMpoBaHHOE 3aHATHE.

MTUPAMHUTBI

Tema 11.6 Copepxanue yueOHOro MaTepuaia

CummeTtpust B Ky0e, | CUMMETpHsI OTHOCHTEJIBHO TOYKH, MPSAMOM, IMIocKoctd. Cummerpus B KyoOe,
napajuieNienumnese, napasuieJenuIne e, Npu3Me, MupaMu/e.

MpU3ME, MUPAMULE

KomOuHupoBaHHOE 3aHATHE.

Tema 11.7
[Ipumepsl cuMMeTpUH B
KHU3HU U B Ipodeccuu

IIpodeccuoHaAIBLHO-OPHEHTHPOBAHHOE
NPHUKJIAJHOT0 MOYJIsI)

coaepKaHue (conep:kanue

CummeTpuss B TIpHPOJAE, AaApPXUTEKType, TeXHUKe, B ObiTy. CHMMeTpus B
rocynapctBeHHoO  cumBosike  Poccuiickoit  ®enepanuu. CummeTrpuss B
oopmIieHUH CaiTOB.

HpaKTI/I‘l CCKOC 3aHATHC.

OK 01, OK 02, OK 03,
OK 04, OK 05, OK 06,
OK 09.

JIP 02, JIP 03, JIP 04, JIP

07,JIP 11, JIP 13, JIP 14,

JIP 16, JIP 18, JIP 20, JIP
23, JIP 24, JIP 25.

K 8.1, [IK 8.3

Tema 11.8 CopepxaHue yueOHOro MaTeprasa

IIpaBunbHBIE [TonaTre npaBWILHOrO MHOrorpanHuka. CBOMCTBA MPABUIILHBIX MHOIOTPaH HUKOB.
MHOT'OI'paHHHUKH, ux | [IpakTueckoe 3aHsATHE.

CBOMCTBA

Tema 11.9 Conepxanue yueOHOro MaTepuaia

Humasap, ero | Hunuuap u ero snementsl. CedeHne UUIMHApPa (MapauielbHOe OCHOBAHUIO U OCH).
cocraBsirone. Cedenue | Pa3BepTka nuauHApA.

TAJTUHIPA KoMOuHupoBaHHOe 3aHSTHE.

Tema 11.10 Conepxkanue yueOHOT0 MaTepuaa

Konyc, ero | Konyc u ero oanemeHTol. CeueHwe KoOHyca (mapajuielbHOE OCHOBAHUIO W
cocraBsirone. CedeHue | mpoxojsiiee Yepe3 BEepIInHY), KOHHUECKHe cedeHus. PazBepTka KoHYyca.

KOHyca KomMOunupoBaHnHoe 3aHsTHE.

Tema 11.11 ConepxaHue yueOHOro MaTepraa

YceueHHbIN KOHYC. | YceueHHslil KoHyc. Ero obpasyromias u Beicota. CeyeHne yceueHHOro KOHyca
Ceuenne ycedeHHOro | KoMOMHUPOBAHHOE 3aHSTHE.

KOHYycCa

Tema 11.12 Copepxanue y4eOHOro MaTepuaia

Hlap u cdepa, ux ceueHus

ap u cdepa. Bzaumuoe pacnonoxenue chepsl u niockoctd. CeueHue mapa,
cdepsl.

KombOuHupoBaHHOE 3aHSTHE.

Tema 11.13
ITouatue 00 o0Obeme Tena.
OTHOILIEHNE 00BEMOB

Cozepkanue y4eOHOro MaTepuana

ITouste 06 o0wveme Tema. OOBeM Kyba M MPAMOYTOJBHOIO IMapajuleNenunesna.
O6bem npusmbl 1 nuauHApa. OTHOIIEHHE 00BEMOB MOT00HBIX TEJl.

OK 01, OK 02, OK 03,
OK 04, OK 05, OK 09.

JIP 02, JIP 03, JIP 04, JIP

07,JIP 11, JIP 13, JIP 14,

JIP 16, JIP 18, JIP 20, JIP
23, JIP 24.
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MMOJOOHBIX TEI KomOunupoBanHoe 3aHsTHE. 2
Tema 11.14 Copepxanue yueOHOr0o MaTepuaia
Obremet 1 TOMAMM [5Gy enmpr nupamuipl U1 Konyca. O0bem mapa. [linomanu noBepxHocte Ted.
MMOBEPXHOCTEH Te
KoMOuHupoBaHHOe 3aHSTHE. 2
Tema 11.15 KomOunamuu | Comepkanue ydeOHOT0o MaTepuaia OK 01, OK 02, OK 03,
= OK 04, OK 05, OK 09.
MHOTOIpaHHUKOB u  Ted | KomOuHauu F€OMETPUYECKUX TEIlL. Ucnonb3oBanue KOMOMHAINHA ’ ’
BpaIICHHUS. MHOTOTPAaHHUKOB U TEJI BPAIIeHHUS B TPAKTUKO-OPHEHTHPOBAHHBIX 3aa9ax.
FIZ:OLI\];IIGTPI/I‘-IGCKI/IC HpaKTI/II‘)IeCKOC 3aHATHE. . ’ ’ : : 2 JIP 02, JIP 03, JIP 04, JIP
KOMOWHAIIMM HA MTPAKTUKE 3)175 ?61) }11[; J118P }13}; ;1(}) Jlﬁ;
Tema 11.16 Copepxanue yueOHOro MaTepraia ’ 23 HP’ 24 ’
Pewenue 3a1a4. | OObEeMBI U IJIONIAIN TOBEPXHOCTH MHOTOIPAHHUKOB U TEJ BPAILIEHUS. ’ '
Mmuororpanuukn ¥ Tena | KontponbHas pabora. 2
BpalleHus
Pasgen 12. DuemMeHTbI 12
KOMOMHATOPHKH,
CTATUCTUKH M TeOpHH
BEPOSITHOCTEN
Tema 12.1 Conepxanue yueOHOT0 MaTepraia
OcHoBHbIE nonsaTusa | [lepectaHOBKH, pa3MeIEHUs, COUETAHHUS.
KOMOHMHATOPUKU
KoMOuHupoBaHHOe 3aHsTHE. 2 OK 01, OK 02, OK 03,
Tema 12.2 ConepxaHue yueOHOro MaTepuaia OK 04, OK 05, OK 09.
CoOsiTHE, BEPOATHOCTh | COBMECTHBIE W HECOBMECTHBbIE COObITHS. TeopeMbl O BEpPOATHOCTH CYMMBI
coOprtusa.  CloXeHHE U | cOOBITHIA. Y CIOBHAS BEPOSTHOCTh. 3aBHCHMBIC U He3aBHCHMBIE COObITHS. Teopembl JIP 02, JIP 03, JIP 04, JIP
YMHOKEHUE BEPOATHOCTEN | 0 BEPOSITHOCTH HPOU3BEACHUS COOBITHIA. 07,JIP 11, JIP 13, JIP 14,
JIP 16, JIP 18, JIP 20, JIP
KomMOunupoBanHoe 3aHsTHE. 2 23, JIP 24.
Tema 12.3 Copepxanue yueOHOro MaTepuaia
BeposTHOCTB B | OTHOCHTENbHAsI 4acTOTa COOBITHS, CBOMCTBO €€ yCTOWYMBOCTH. CTaTHUCTHYECKOE
npo(heCCHOHAIBHBIX orpenenaeHne BeposiTHOCTH. O1eHKa BEpOATHOCTU COOBITHSL.
3ajauax [IpakTuueckoe 3aHsTHE. 2
Tema 12.4 Conepxkanue yueOHOr0 MaTepuaa
JuckpeTtHas ciydaiiHad | Bunsl ciydaiiHeix BenuuuH. OmnpeneneHue AUCKPETHOW CIy4dailHOW BEIMYWHBL
BEJNMYHMHA, 3aKO0H ee | 3akoH pacrpeneneHuss AUCKPETHOM ciydallHOH BenuuuHbl. Ee 4ucioBbie
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pacripeneneHus XapaKTEPUCTUKH.
KombOuHupoBaHHOE 3aHATHE. 2
Tema 12.5 Copepxanue yudeOHOro MaTepuaia
3amauu  MaTemaTHdeckod | Bapuauuonnsli psa. CraTucTUYECKHME XapaKTEpUCTHKH pAga HaOIoJaeMbIX
CTaTUCTUKHU JTAaHHBIX.
KoMOuHupoBaHHOe 3aHsTHE. 2
Tema 12.6 ConepxkaHue yueOHOr0 MaTepuasa
Pemenne 3afa4. | DneMeHThl KoMOMHAaTopuku. CoObITHE, BEpOSATHOCTH coOBITHA. CroXKeHue |
DneMEeHTHI YMHOKEHHE BEPOSTHOCTEM.
KOMOHWHATOPUKH, KonTponbehas pabora. 2
CTaTUCTUKU U  TEOpUU
BEPOSATHOCTEN
Koncyabranus no pasjain4HbIM TeMaM LIS HOATOTOBKH K K3aMEHY 16
IIpomexyTouyHas arrecTanus (IK3aMeH) 6
Bceero: | 224

24




3. YCJIOBUSA PEAJIM3AIIUU YYEBHOTI'O ITPEJIMETA
3.1. TpeOoBaHus K MUHUMAJIbHOMY MATEPUAJIBLHO-TEXHHYECKOMY 00ecnevYeHnIo
Peanmuzanms yuebnoro mpenmMera tTpeOyeT Haauuus yaueOHoro kabunera «MartemaTukay.

O6opynoBanue yueOHOro KaOUHETa:
— T0CaJ04YHbIE MECTA M0 KOJIMYECTBY O0YUAIOLIUXCS;
— paboudee MECTO MpenoaaBaTes;
— pabouas 10CKa;
— HarasaHble nocoOus (yueOHUKH, yueOHbIe TOCOOUs, MIaKaThl, MOJIETH F'EOMETPUUECKUX Tel);
— KOMIUIEKT TaOJIMI] 10 U3y4aeMbIM pa3/IeiiaM.

Texnuueckue cpencrsa 00ydeHus:
—  MYJIBTUMEIUNHBIN IPOEKTOP C DKPAHOM,;
— HOYTOYK WJIM IEPCOHAJIbHBIN KOMIIBIOTEDP C JIMIIEH3UPOBAHHBIM IIPOrPAaMMHBIM 00€CIIEUEHUEM;

3.2. HNudopmanuoHHoe odecrneyeHue 00ydeHHs

3.2.1. OcHOBHBIE HCTOYHUKH

DJEKTPOHHBIE PECYPCHI:
DnexTpoHHas OMOIMOTeYHas CUCTeMa

3.2.2. /lonoHUTENbHbIE HCTOYHUKH

[lewatHbie n3naHus:

1.Amumo III.A. u 1p. Anrebpa u Havana ananu3a. 10 (11) k1. — M.: «IIpocBemenuney, 2011.- 285c.
2TIyces B.A., I'puroppeB C.I'., UBomrun C.B. Matematuka 1is mpodeccuil U CrenuanbHOCTen
CoIMaIbHO-IKOHOMUYEcKoro mpoduist — M.: «Akanemusi», 2011.- 384c.

3. bammakoB M.M. MaremaTtuka — M.: «Axagemus», 2011.- 256¢.

4. Atanacss JI.C. u ap. 'eometpus. 10 (11) k. — M.: «IIpocBemnienue», 2008.- 255c.

5.Iexneuxuit U.JI. Matemaruka: yueOnuk. — M., 2003. - 201c.

6.Komvoropos A.H. u ap. Anrebpa n Hauana anamsa. 10 (11) k. — M., 2000.- 234c.

DNEeKTPOHHBIE PECYPCHI:

1. ®enepanbubiii mopran «Poccuiickoe obpasoBanme». - URL:  http://www.edu.ru / (mata
oopamenus: 02.07.2022). - TekcT: 37€KTPOHHBIH.

denepanbHblil EHTP HH(GOpPMAIMOHHO-00pa3oBaTelbHbIX pecypcoB. - URL: http://fcior.edu.ru /
(mata oOpamienus: 01.07.2022). - TekCT: SIEKTPOHHBIN.

DnexTpoHHas OMOIMOTeUHas: CUCTEMA.
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4. KOHTPOJIb 1 OIEHKA PE3YJbBTATOB OCBOEHUS YYEBHOI'O ITPEIMETA

KoHTpo/ib M omeHKa pe3ylbTaTOB OCBOEHHUS YUe€OHOro MpeAMeTa pacKpbIBAIOTCS Uepes
JUCUUIJIMHAPHBIE PE3YyJIbTaThl, HANpaBiCHHbIE Ha (OPMUPOBAHHE OOLIMX M MPO(PECCHOHAIBHBIX
KOMIIETEeHIINI 10 pa3zeliaM U TeMaM COJiepiKaHus yueOHOro MaTepuarna.

Ob6mas/mpodeccuonansHa

Pasznen/Tema

T o1leHOYHBIX

sI KOMIIETEHITHS MEPOTPUSITHUS

OK 01. Bribupath P1,Tema 1.1,1.2,1.311-0/c, 1.4. TectupoBanue;
CIOCOOBI peIIeHUS 3a/1a4 P2, Temr 2.1, 2.2. YceTHbIN onpoc;
npodeccruoHanbHOoN P3, Temrr 3.1,3.2,3.3,3.4, 3.5. MartemaTnyecKuii
JIeSATEIIbHOCTH, P4, Temr14.1,4.2,4.3,4.4. JUKTaHT;
MPUMEHHUTENBHO K PS5, Tems 5.1,5.2,5.3,54,5.5I1-o/c, 5.6. WunuBunyanpHas
pa3IMYHBIM KOHTEKCTaM. P 6, Tems1 6.1, 6.2, 6.3 T1-0/c, 6.4. CaMOCTOSATEIIbHAS

P7,Temr17.1,72,73,7.4,75,7.6,7.7 I1- pabora;

o/c, 1.8. [IpencraBienue

P 8, Temn1 8.1, 8.2, 8.3, 8.4, 8.5 IT-o/c, 8.6, pe3yIbTaTOB

8.7, 8.8, 8.9, 8.10.
P9, Tems1 9.1,9.2,9.3,9.4,9.5, 9.6, 9.7, 9.8,
9.9, 9.10.

P 10, Temsr 10.1, 10.2 ,10.3, 10.4, 10.5, 10.6.

P11, Temsr 11.1,11.2,11.3,11.4,11.5,11.6,
11.7 IT-o/c, 11.8,11.9, 11.10, 11.11, 11.12,
11.13,11.14,11.15, 11.16.

P12, Temsr 12.1,12.2,12.3,12.4,12.5, 12.6.

IPAaKTUYECKUX padoT;
3ammra TBOPYECKUX
pabor;

KonTtponpHas pabora.

OK 02. Mcnonb3oBaTh
COBpPEMEHHBIE CPEe/ICTBA
MIOMCKa, aHAJIN3a U
UHTEPIIPETANN
UHpOpMAIUH, U
UH(POPMAIIMOHHBIE
TEXHOJIOTHH IS
BBITTOJTHEHHUS 33124
npodeccruoHanbHON
JeATeTbHOCTH.

P1,Tema 1.1,1.2,1.311-0/c, 1.4.

P2, Temsr 2.1,2.2.

P3, Temrr 3.1,3.2,3.3,3.4,3.5.

P4, Temn14.1,4.2,4.3,4.4.

PS5, Temsr 5.1,5.2,5.3,54,551I-0/c,5.6.
P 6, Temn1 6.1, 6.2, 6.3 IT-o/c, 6.4.
P7,Temn 7.1,7.2,73,74,7.5,7.6,7.711-
o/c, 7.8.

P 8, Temn1 8.1, 8.2, 8.3, 8.4, 8.5 I1-o/c, 8.6,
8.7,8.8, 8.9, 8.10.

P9 Temr1 9.1,9.2,9.3,94,9.5,9.6,9.7,9.8,
9.9, 9.10.

P10, Temsr 10.1, 10.2,10.3, 10.4, 10.5, 10.6.

P11, Temer 11.1,11.2,11.3,11.4,11.5,11.6,
11.7 I1-o/c, 11.8,11.9,11.10, 11.11, 11.12,
11.13,11.14, 11.15, 11.16.

P12, Temsr 12.1,12.2,12.3,12.4,12.5, 12.6.

TectupoBanue;
YcTHBINM onpoc;
MaremaTndeckuii
JVKTaHT;
NunuBunyansHas
CaMOCTOSITEJIbHAS
paborta;
IIpencraBnenue
pE3yJIbTaTOB
IIPAaKTUYECKUX paloT;
3amuTa TBOPYECKHUX
paboT;

3ammra
UHIUBUIYaIbHbBIX
IIPOEKTOB;

KonTtponenas pabora.

OK 03. [InanupoBath 1
peasM30BBIBATh
COOCTBEHHOE
npodeccuoHanbHOe U
JMYHOCTHOE Pa3BHUTHE,
PEA PUHUMATENHCKYIO
JeSITEIHOCTD B
npo¢eccroHaIbHON
cdepe, UCIOTH30BATh

P1,Tema 1.1,1.2, 1.3 IT-0/c, 1.4.

P2, Temsr 2.1,2.2.

P3,Temr 3.1,3.2,3.3,34,3.5.

P4, Temn14.1,4.2,4.3,4.4.

PS5, Temnr 5.1,5.2,5.3,54,5.51II-0/c,5.6.
P 6, Temnr 6.1, 6.2, 6.3 I1-0/c, 6.4.
P7,Temm 7.1,7.2,73,74,7.5,7.6,7.711-
o/c, 7.8.

P8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5 I1-o/c, 8.6,

TectupoBanue;
YcTHBIN 0npoc;
MaremaTuueckui
JMKTaHT;
NunuBunyansHas
CaMOCTOSITEIJIbHAS
pabora;
IIpencraBnenue
pe3yabTaTOB
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3HaHUA 10 (prHAHCOBOMH
IPaMOTHOCTHU B
Pa3IMYHbBIX KU3HEHHBIX
CUTYaIHSIX.

8.7, 8.8, 8.9, 8.10.
P9, Tems1 9.1,9.2,9.3,9.4,9.5,9.6,9.7,9.8,
9.9, 9.10.

P 10, Tems: 10.1,10.2 , 10.3, 10.4, 10.5, 10.6.

P11, Temsr 11.1,11.2,11.3,11.4,11.5,11.6,
11.7 1-o/c, 11.8,11.9,11.10, 11.11, 11.12,
11.13,11.14,11.15, 11.16.

P12, Temnr 12.1,12.2,12.3,12.4,12.5, 12.6.

MPaKTUYECKUX PaboT;
3amura TBOpYECKUX
pabor;

3amura
WHIUBUIYaTbHBIX
MIPOEKTOB;

KonTtponsHas pabora.

OK 04. Db dexktuBHO
B3aMMO/JICH CTBOBATh U
paboTaTh B KOJJICKTHUBE H
KOMaH/ie.

P1,Tema 1.1,1.2,1.3 I1T-0/c, 1.4.

P2, Temr 2.1, 2.2.

P3, Temr13.1,3.2,3.3,3.4,3.5.

P4, Temr1 4.1,4.2,4.3,4.4.

PS5, Temr1 5.1,5.2,5.3,5.4,5.5I1-0/c, 5.6.
P 6, Temn1 6.1, 6.2, 6.3 I1-0/c, 6.4.
P7,Temn7.1,72,73,74,7.5,7.6,7.711-
o/c, 7.8.

P 8, Temn1 8.1, 8.2, 8.3, 8.4, 8.5 IT-o/c, 8.6,
8.7,8.8, 8.9, 8.10.

P9, Temr19.1,9.2,9.3,9.4,9.5,9.6,9.7,9.8,
9.9, 9.10.

P 10, Temsr 10.1,10.2,10.3,10.4, 10.5, 10.6.

P11, Temer 11.1,11.2,11.3,11.4,11.5,11.6,
11.7 1-o/c, 11.8,11.9,11.10, 11.11, 11.12,
11.13,11.14, 11.15, 11.16.

P12, Temnr 12.1,12.2,12.3,12.4,12.5, 12.6.

TectupoBanue;
VYceTHBII 0npoc;
MaremMaTuueckui
JIUKTAHT;
NnpuBuayansHas
CaMOCTOSTENbHAS
paborta;
[IpencraBnenue
pe3yabTaToB
MPaKTUYECKUX PaboT;
3amnmTa TBOPUECKUX
pabor;

3ammra
WHIMBUTyadbHBIX
MPOEKTOB;

KonTponbpHas pabora.

OK 05. Ocy1ecTBiISTh
YCTHYIO ¥l TUCHMEHHYIO
KOMMYHHUKAIIHIO Ha
TOCYJIapCTBEHHOM SI3BIKE
Poccuiickoit @enepannu ¢
y4€TOM 0COOEHHOCTEH
COIIUATIBHOTO U
KYJIBTYPHOTO KOHTEKCTA.

P1,Tema 1.1,1.2,1.3 IT-o0/c, 1.4.

P2, Temr 2.1, 2.2.

P3, Temr1 3.1,3.2,3.3,3.4, 3.5.

P4, Temn14.1,4.2,4.3,4.4.

PS5, Temnr 5.1,5.2,5.3,5.4,5.5I1-0o/c, 5.6.
P 6, Temn 6.1, 6.2, 6.3 I1-0/c, 6.4.
P7,Temn 7.1,7.2,73,7.4,7.5,7.6,7.7I1-
o/c, 7.8.

P 8, Temn 8.1, 8.2, 8.3, 8.4, 8.5 IT-o/c, 8.6,
8.7,8.8, 8.9, 8.10.

P9, Tems1 9.1,9.2,9.3,9.4,9.5,9.6,9.7,9.8,
9.9, 9.10.

P10, Temsr 10.1,10.2,10.3,10.4, 10.5, 10.6.

P11, Temsr 11.1,11.2,11.3,11.4,11.5,11.6,
11.7 I1-o/c, 11.8,11.9,11.10, 11.11, 11.12,
11.13,11.14, 11.15, 11.16.

P12, Temsr 12.1,12.2,12.3,12.4,12.5, 12.6.

TectupoBanue;
YceTHBII 0npoc;
Marematudeckuii
IHUKTaHT;
NunuBunyansHas
CaMOCTOSTENbHAS
paborta;
[IpencraBnenue
pe3yJIbTaToOB
MPaKTUYECKUX PabOT;
3amuTa TBOPUYECKUX
paboT;

3ammra
WHIVUBHUIYaTbHBIX
MPOEKTOB;

KonTtponeHas pabora.

OK 06. [IposiBnsiTH
IPaKIaHCKO-
MATPUOTHYECKYIO
MTO3HIIHIO,
JIEMOHCTPUPOBATh
OCO3HAHHOE ITOBEACHUE HA
OCHOBE TPaJUITMOHHBIX
00IIeYeITOBEYECKUX
LIGHHOCTEM, B TOM YHCJIE C
Y4eTOM rapMOHHU3AIUN

P1,Tema 1.1

P7, Tema 7.2

P 8, Tema 8.5 II-o/c.
P11, Tema 11.7 IT-o/c.

TectupoBanue;
NnpuBuayansHas
CaMOCTOSATEIIbHAS
pabora;
[IpencraBnenue
pe3ynabTaTOB
MPaKTUYECKUX PaboT;
3amnmra TBOPUECKUX
pabor;

3amura
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MEKHALMOHAJIBHBIX U
MEXPETUTHO3HBIX
OTHOUIEHUH, IPUMEHSTh
CTaH/IAPTHI
AHTUKOPPYILIUOHHOT O
IIOBEJEHUS.

HHAUBUAYAJIbHBIX
IIPOCKTOB.

OK 09. ITons30BaTHCS

P1,Tema 1.1,1.2,1.311-0/c, 1.4.

VYceTHBIN 0npoc;

poeccCrOoHaTHHON P2, Tems1 2.1,2.2. MaremaTuueckui
JIOKyMEHTaluen Ha P3,Temr 3.1,3.2,3.3,34,3.5. JIHUKTaHT;
TOCYAAapCTBEHHOM U P4, Temp14.1,4.2,4.3,4.4. NnpuBuayansHas
WHOCTPaHHOM PS5, Temrr 5.1,5.2,5.3,5.4,5.5 I1-o/c, 5.6. CcaMOCTOSTEIbHAS
SI3BIKAX. P 6, Temr1 6.1, 6.2, 6.3 I1-o/c, 6.4. pabora;

P7, Temm 7.1,7.2,73,74,7.5,7.6,7.711- [IpencraBnenue

o/c, 7.8. pe3yJIbTaToB

P8, Temn 8.1, 8.2, 8.3, 8.4, 8.5 I1-o/c, 8.6, MPaKTUYECKUX PaboT;

8.7, 8.8, 8.9, 8.10. 3ammra TBOPYECKUX

P9, Temr19.1,9.2,9.3,9.4,9.5,9.6,9.7,9.8, pabor;

9.9, 9.10. 3amura

P10, Temsr 10.1, 10.2, 10.3,10.4, 10.5, 10.6. WHVMBHUIYaTbHBIX

P11, Temsr 11.1,11.2,11.3,11.4,11.5,11.6, MIPOEKTOB.

11.7 II-o/¢,11.8,11.9,11.10, 11.11, 11.12,

11.13,11.14,11.15, 11.16.

P12, Temsr 12.1,12.2,12.3,12.4,12.5,12.6.

NnpuBuayansHas

IIK 8.1. PazpabatsiBath P 1, Tema 1.3 IT-o/c. CaMOCTOSTEIbHAsS
32 H-KOHLCTILIHH BEO- P 7, Tema 7.7 IT-o/c. pabora;
TIPUJIOKEHHUH B P11, Tema 11.7 IT-o/c. [pencrasnenue
COOTBETCTBHHU C pPE3yITBTATOB

KOPIIOPAaTUBHBIM CTHJIEM
3aKa34yuKa.

I1K 8.3. OcyuiecTBisTh
pa3paboTKy qu3aiftHa BeO-
MPUIIOKEHHS C yU4ETOM
COBPEMEHHBIX TECHICHIIUI
B o0sactu BeO-pa3pabOTKH.

MPAaKTUYECKUX padoT;
3amuTa TBOPYECKHUX
paboT;

3amuTa
WH/IMBHTyaJTbHBIX
IIPOEKTOB.
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