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1.1.

Mecto

VYII. 03«MareMaTHKa.

AUCHMILVIMHBI B CTPYKType OCHOBHOH 00pa3oBaTeJbHOIl NPOrpaMMbI:

001eo0pazoBaTenbHbIN NIpeaMeT «MaremaTtnkay SBISIETCS YacThio 00Ie00pa3oBaTeIbHOTO IHUKIIA

oOpa3oBaTensHON mporpammsl B cootBeTctBUH ¢ PI'OC CIIO mo

cunenuanbHoct 11.02.17

PazpaboTka 3JeKTPOHHBIX YCTPOMCTB U CHCTEM, BXOJISIICH B YKPYMHEHHYIO TPYIITY CIIEIUAIBHOCTEH
11.00.00 SnexTpoHMKa, paJuOTEXHUKA U CUCTEMBI CBSA3U

1.3. llequ u 3agaun
ConepxaHue MPOrpaMMBI OO0IIE00pa3oBaTEIBHOTO TpeaMeTa «MaTemMaThKay HaIpaBJIeHO Ha
JOCTHKECHHE CIIEAYIONTNX LeJIei:

(opmupoBaHue nmpencTaBieHU 00 HIEAX M METOJAaX MaTeMaTUKH; O MaTeMaTHKe Kak
YHUBEPCAIbHOM SI3bIKE€ HAyKH, CPEACTBE MOJCIUPOBAHUS SIBJIICHUN U IIPOLIECCOB;

Pa3BUTHE JJOTHYECKOTO MBIIUICHUS, aJITOPUTMUYECKON KyJIbTYpbl, IPOCTPAHCTBEHHOI'O
BOOOpaXXEHUS, MAaTEMAaTUYECKOTO MBIIUICHUS M WHTYHUIHMH, TBOPYECKHX CIIOCOOHOCTEH,
HEOOXOIUMBIX JJIsl TPOJOJKEHUSI 00pa3oBaHUS U JJII CaMOCTOSITENIbHOM NESTENIbHOCTH B
00JIaCTH MaTeMaTUKU U €€ IPUWIOKEeHUH B Oyayiei mpodeccuoHanbHON AeATeIbHOCTH;
OBJIajIeHHe SI3bIKOM MaTeMaTHUKH B YCTHOM W NUChbMEHHOH (opme, MaTeMaTHYeCKUMHU
3HAaHUSMHM U YMEHHUSMH, HEOOXOAUMBIMU JUISI M3YyUEHHs HIKOJBHBIX €CTECTBEHHOHAYYHBIX
JUCLMIUINH, TPOJOJDKEHUS oOpa3oBaHHMs M OCBOCHHMS HM30paHHOW CIENUANIbHOCTH Ha
COBPEMEHHOM YPOBHE;

BOCIIMTAHME CPEICTBAMHU MAaTEMAaTUKH KyJIbTYpbl JIMYHOCTH YEPE3 3HAKOMCTBO C UCTOpUEHN
pa3BUTHS MATEMaTHUKH, OHBOJIIOLUEH MaTeMaTUYECKUX HWJEH; IOHMMAaHUS 3HAYUMOCTH
MaTE€MAaTHKH JJI1 HAYYHO-TEXHUYECKOTO IIporpecca.

OcBoenne conepkaHusi ydeOHOro mpenmera «MaremaTtuka» OO0ECTIEUMBACT JIOCTIKEHUE
CTyJAEHTaMH CJICAYIONINX Pe3yJabTaTOB:
JINYHOCTHBIX:

dhopMupoBaHHE TPEICTABICHUNA 00 OCHOBHBIX AdTamax HCTOPUU W O HAmWOOJiee BaKHBIX
COBPEMEHHBIX TEHICHIMSIX Pa3BUTHSI MATEeMAaTUYECKOW HayKu, O MpodhecCHOHaTLHOM
ACATCIIbHOCTHU y’—IéHBIX-MaTeMaT HUKOB,

CIIOCOOHOCTH K 3CTETUYECKOMY BOCIIPHUATHIO MAaTEeMAaTUYECKUX OOBEKTOB, 3a7a4, PEUICHHIA,
paccyXIeHuUi;

dbopMupoBaHHe TIOTPEOHOCTH B caMoOpealu3allid B  TBOPYECKOW  JEATENBHOCTH,
BbIpaxXaromasacsa B KPCATHBHOCTU MBIIJICHHUA, WHUOHUATHUBE, HAXOOYMWBOCTH, AKTHBHOCTHU
[IpY PELICHUH MaTEMAaTHYECKUX 3a/1ad4;

HOTpe6HOCTI) B CaM006pa30BaHI/II/I, TFOTOBHOCTb IPUHUMATb CAMOCTOATCIIbHBIC PCIICHUS.

IMpeamerHbIx:

OoOBsICHEHHE HUJEH M METOoJla MaTeMAaTUKH KaK YHHBEPCAJIBbHOTO S3bIKa HAYKH U TEXHUKH,
CpPEICTBAa MOJCIUPOBAHUS SBICHMM M IPOLECCOB; IPHUBEACHUE COOTBETCTBYIOLIUX
MIPUMEPOB;

ONMCaHME Kpyra MaTeMaTH4YecKHX 3a/ad, JJIs pelIeHHUs KOTOpPhIX TpeOyeTcss BBIXOA B
MHOKECTBO  JIUCTBUTENIBHBIX 4YHCENl W  BBEJACHHE HOBBIX TIOHATHH  (CTENEHb,
apu(pMeTHYECKUI KOpeHb, JOrapudm; CHHYC, KOCHHYC, TAHTE€HC, KOTAHTEHC; apKCHUHYC,
apKKOCHHYC, apKTaHT'€HC, apKKOTAHI'€HC) M COOTBETCTBYIOIIUX (YHKIUH; MPOU3BEICHHE
BBIUMCIICHUS 10 (OpMYJiaM, pelleHHe MPOCTEHIINX ypaBHEHUH M HEPABEHCTB, ONMHUCAHUE
CBOICTB U MOCTpOEHUE I'Pah)UKOB COOTBETCTBYIOMINX (QYHKIUI;

n300pa’keHre U ONMCaHHE OCHOBHBIX CTEPEOMETPUUYECKHUX Tell; PELICHHE MaTeMaTHYeCKUX
3aJ1a4 Ha HaX0X/IEHNE T€OMETPUYECKUX BEJINYHH;

MIPUBEICHNE NPUMEPOB MPOCTPAHCTBEHHBIX M KOJIMYECTBEHHBIX XapaKTEPUCTHK pPEaJIbHbBIX
00BEKTOB, JIJIsl OMUCAHUS KOTOPBIX UCIIOJIb3YIOT MaTEMaTHUECKYIO0 TEPMUHOJIOTHIO;
OOBsICHEHHE Ha MpHUMEpax HCTOPUYECKON OOYCIOBICHHOCTH U TMPAKTHUYECKOW IOJIb3bI
METOJI0OB MaTeMAaTUYECKOT0 aHaJIN3a, TEOPUU BEPOSITHOCTEH U CTATHCTUKH;

ONHCAaHUE pEAIbHBIX CHUTyallMil Ha A3BIKE MAaTEMATHUKH; HCCIIEJOBAHME IIOCTPOEHHBIE X
MoJiesIell ¢ MCIIOJB30BaHMEM ammapara aiareOpbl, T€OMETPHUH, Hadall aHalu3a, TEOpUHU
BEPOSITHOCTEN U CTaTUCTUKH;



pelIeHne TEKCTOBBIX 3a/Jay, IEpEeBOAs MPENJIOKEHUSI PYCCKOTO sI3blka Ha  A3BIK
MaTeMaTHYECKUX CHUMBOJIOB, IMIPEJICTaBICHHE COJEpKallhecs B HUX KOJIWYECTBEHHBIX
JaHHBIX B BHUAE (opmyli, Tabmul, rpaduKoB, AMArpaMM, WIA OOpaTHO, U3BJIEKAs U3 HUX
MH(OpPMALIMIO; COCTABIIEHUE UHUCIOBBIX BBIPQXEHHWH, ypaBHEHUI, HEpPaBEHCTB W
HaXO0X/IEHNE 3HaYEHMsI HCKOMBIX BEJIMYMH, UCXO/s U3 YCIIOBHS 33]1a4H;

MIPOBEJICHUE J0KA3aTeNbHBIX PAcCyXJACHUN MPHU PELICHUH 3aj]ad, OLCHUBaHHE JIOTUYECKOM
IIPaBWJIBHOCTH PACCYKICHHUM, PaCIIO3HaBaHUE JIOTMUECKHA HEKOPPEKTHBIX PACCYKIECHUM.

MeTanpeamMeTHbIX:

(dopMHUpoBaHHE TOHATUHHOIO ammapara MaTeMaTMKHM W YMEHHMS BUAETh TPHIOKEHHS
MOJIyYEHHBIX MaTeMaTUYEeCKUX 3HAHUW JJIs ONUCAHMSI W PpEUIeHHs MpoOJieM B JIPYTUX
JUCLMIUIMHAX, B OKPYXKaIOIIEeH KU3HU;

(hopMHpOBaHNE MHTEIUIEKTYaJIbHON KYJIbTYpbI, BhIpaXkarollelcs B pa3BUTHH aOCTPAKTHOIO
U KPUTHMYECKOTO MBIIUIEHUS, B YMEHUHU pAclO3HaBaTh JIOTUYECKH HEKOPPEKTHBIE
BBICKa3bIBaHUS, OTJIMYATh TUNOTE3Yy OT (DaKTa, MPUMEHATh MHAYKTUBHBIE U JE€TyKTUBHBIC
CHOCOOBI  pacCyXJICHUH, CHOCOOHOCTH SICHO, TOYHO W TIPaMOTHO (QOPMYJIHpOBaTh |
apryMEHTHPOBAHO W3JIaraTh CBOW MBICIIM B YCTHOM M MHCbMEHHON peun, KOPPEKTHOCTHU B
OOIIIeHNH;

(dbopMupoBaHre MHPOPMAIIMOHHON KYJIbTYPBI, BBIPAKAIOLIEHCS B YMEHHHM OCYIIECTBISATH
MOUCK, OTOOp, aHaIM3, CUCTEMATH3alMI0 U KJIACCH(PUKAIMIO WHPOPMALIUHU, UCIOIb30BATh
pa3ianyHble MICTOYHUKH UH(OPMALIUU I PEelIeHUs] yueOHbIX POoOIIeM;

(dopMHpOBaHHE YMEHHS TNPUHUMATh DELICHHE B YCJIOBUSAX HEMOJHOW M HM30BITOUHOM
uH(popMauy;

¢dbopMHUpOBaHHE TPEJCTABICHUNH O TNPUHIMIAX MAaTEMaTUYECKOro MOJICIUPOBAHUS U
MPUOOpPETEHNH HauyalbHBIX HABBIKOB UCCIIEIOBATEIBCKOM 1€ATEIbHOCTH;

copMHpOBAaHUE YMEHHs BHUJETh pa3iIMyHbIC CTPATETHMM pEIIeHHs 3a/ad, IUIAHUPOBaTh U
OCYIIECTBIISITh JIEATEIbHOCTh, HAMPABJICHHYIO Ha WX pEIIeHHE, MPOBEPSTh U OLEHUBATH
pe3yJIbTaThl IEATENBHOCTH, COOTHOCS UX C ITOCTABJIEHHBIMH LIEJSIMU U JIMYHBIM KU3HEHHBIM
OTIBITOM, a TaK)Ke IMyOJIMYHO MPEICTaBIATh €€ Pe3yabTaThl, B TOM YHCIIE C UCIIOJIb30BAHUEM
CpeACTB MHPOPMALMOHHBIX 1 KOMMYHUKAIIMOHHBIX TEXHOJIOTHI.

1.2.2. Maanupyemble pe3yJabTaTbl OCBOEHHSI 00IIE00PA30BATEILHOIO IpeAMeTa B
coorBercTBHH ¢ PI'OC CIIO n Ha ocHoBe PI'OC COO

Ocoboe 3Hauenue npeameT umeeT npu GopmupoBanuu u pazsutuu OK u I1K:

Ko u Inanupyembie pe3yJabTaThl 00yUeHHSs
HaNMeHOBaHMe
(popmupyembIx
KOMIETeHI[HH OOuue JucuunianHapHbie (MpeAMeTHbIE)
OK 01 Beibupats - chopMupoBaTh TPaXTAHCKYIO-  BIIaJeTh  METOJAaMHU  JOKa3aTelbCTB,
CIIOCOOBI PELICHUSI  [O3HMLHMI0 O0ydYaromerocs KakaJropuTMamMHu — pelIeHUs  3a1ad;  YMEHHE
3agau AQKTUBHOTO U OTBETCTBEHHOIO{(pOpPMYIHpOBaTH ONpPENENICHUS, AKCUOMBI H
NpoeCCHOHATIBHON  [dJIeHa pOCCUICKOTO OOIIECTBA; [TEOPEMbI,  NPUMEHATh  UX,  IPOBOJIUTH
e TeIbHOCTH - TOTOBHOCTh K T'YMaHUTApHOMW|TOKAa3aTENbHbIE  pacCyKJIEeHUs B  XOJe
MPUMEHHUTEIHHO 11 BOJIOHTEPCKOM JesITeIbHOCTH;|PELICHHUS 3a1a4;
K pa3IMuHbIM - OCO3HATh JIMYHBIA BKJIAJ Bl- YMETh ONEPUPOBATH MOHSATHSIMH: CTENEHb
KOHTEKCTaM [IOCTPOCHUN YCTOMYMBOTOMHUCIIA, JIOTapu(M YUCIIa; YMEHHUE BBITIOIHSTH
OyTyIIero; BBIYHMCIICHHE 3HAUYCHWW W TMpeoOpa3oBaHUs
- c(OpMHUPOBATHBBIPAKEHUH CO CTENEHSAMH W JiorapupMamH,
MHUPOBO33PEHUS, peoOpazoBaHMs JIPOOHO-PAIIMOHATIBHBIX
COOTBETCTBYIOLIETO BBIPKCHUI,
COBPEMEHHOMY YPOBHIO- YMETh BBIOMpATh MOAXOASIIUN H3y4eHHBIN
[pa3BUTHUS HaYKU UMETOJl JJIsl peIleHHs 3aJayd, pPacro3HaBaTh
00I1eCTBEHHOI MpaKTHUKU,MaTeMaTuyeckiue (GakThl U MaTeMaTH4YeCKHe
OCHOBAaHHOTO  HA  JMAJIOTEMOETH B TPUPOAHBIX U OOIIECTBEHHBIX
KyJIbTYp,  CHOCOOCTBYIOUIETOPSIBICHUSX, B MCKYCCTBE, YMEHHUE MPUBOIMTH




OCO3HAHMIO CBOETO MecTa B
[OJTUKYJIbTYPHOM MHUPE;
CaMOCTOSITEIILHO
(hopmyMpoBaTh
AKTYaJIM3UPOBATH
[paccMaTpUBaTh
BCECTOPOHHE;
BHOCHUTh
NesITebHOCTD,
COOTBETCTBUE pe3yIbTaToB
[eJIIM,  OLEHHMBATh  PUCKY
[OCIICICTBHIA JESITEIbHOCTH;
pa3BUBaThH KpPEaTUBHOE
MBIIIUICHHE  [PH  PEIICHUY]
PKI3HEHHBIX TPO0IeM;

- CIIOCOOHOCTh U TOTOBHOCTB K

npooemy,
ee

KOPPEKTUBBI B
OIICHUBATH

METO0B MMO3HAHUS;
- CTaBUTb M (HOPMYJIUPOBATH

COOCTBEHHBIE 3a1a4n
00pa3oBaTEeILHOM
NCATCIIBHOCT W JXHW3HCHHBIX]
CHTYyalnsiX;

- YMETb UHTETPUPOBATH 3HAHUS
13 pasHbIX [IPEIMETHBIX|
o0J1acTel;

- BBIABHraTh HOBBIE HJIEH,
HpeHHaFaTb OpI/IFI/IHaJIbHBIe
[10IXO/IbI M PEILICHHUS;

- HUMCTH BHYTpeHHIOIO
MOTHUBALIHIO, BKJIIOYAFOIIY O
CTpEMJICHHE K JOCTHIKCHHIO
(eI W yCIeXy, ONTHMHU3M,|
MHUIIMATUBHOCTD, YMeHI/Ie

TeficTBOBaTh, MCXOMSI U3 CBOMX
BO3MOKHOCTEN

CaMOCTOSITEIIbHOMY IIOUCKY)|
MEeTOI0B peteHus|
[TPaKTUYECKUX 3ajad,
[IPUMEHEHUIO pa3INYHBIX

[IPUMEPBI MaTEMaTUYECKUX OTKpPBITUN
POCCUIICKOM M MHPOBOM MaTeMaTHYECKOH
HayKU.

- yMEThb ONEpUPOBATh MTOHATUSAMH:

MHOXXCCTBO, IIOAMHOKCCTBO, OIICpallui Ha/ll
MHOXKECTBaAMU, YMETb HCIIOJIBb30BaTh
TCOpCTI/IKO-MHO)KCCTBCHHLII‘;I arrmapar JJI]
OIMMCAaHUA PCAJBHBIX MMPOLECCOB U SIBIICHHUH |
[IpU PCIICHHUU 3a/1a4, B TOM YHUCJIC U3 JNPYT'UX

y4eOHBIX MPEIMETOB;

- YMETb OIIEpUPOBATH MOHSTUAMMU:
HaTypaJIbHOE YUCIIO, LI€J0€ YUCIIO, OCTATOK IO
MOJYJIIO, palyoHaNIbHOE 4HCIIO,
MppaloHaIbHOE 4HCIIO, MHO€ECTBA|
HaTypaJIbHBIX, LEJIBIX, paloHaIbHbIX,

JIGI7[CTBHTCJ'H)HI)IX YUCCII; YMCTh HCIIOJIb30BAaTh
[PU3HAKK JETUMOCTH, HAMMEHBIIUN OO0IIui
TIeJTMTENb U HAUMEHBIIIEe 00IIIee KPaTHOE;

YMETb OIIEpUPOBATH MOHATHSMMU:
KOMILICKCHOE qHCII0, COTIPSIKEHHBIE
KOMILUICKCHBIE 4YMCJa, MOIYJIb U apryMeHT
KOMILUIEKCHOT'O YHCIIA;

-YMEThb IIPOU3BOJUTH apupMeTHUIEeCKHe
EHCTBUSL € KOMIUIEKCHBIMM — YHCIIAMU;
[IPUBO/IUTH IPUMEPbI HCIIOJIb30BaHU

KOMIIJICKCHBIX YHCECII,

- YMCTb MOJCIIMPOBATL PCAJIbHBIC CUTyalluU
Ha SA3BIKC MaTCMaTHKU, COCTAaBJIATH
BbBIPDAKCHUSA, YpPABHCHHA, HCPABCHCTBA M HX
CUCTCMbI II0 YCJIOBHUIO 3aJadu, HUCCIICAOBATD|
MMOCTPOCHHBIC MOJCIN C HCIOJIb30BAHUCM

anmnapara  aiareOpsl, MHTEPIIPETUPOBATD
[10JTy4E€HHBIN pe3yJIbTaT; CTPOMTD
MaTEeMaTHUECKUE  MOJEIM C  [OMOILBIO

[COMETPUYECKUX IMOHATUN U BEIUYMH, PELIAThH
CBA3AHHBIE C HUMHU IIPAKTUYECKHE 3a]a4H;
COCTABJIATH  BEPOATHOCTHYIO  MOJECIb U
MHTEPIPETUPOBATh IIOJYYECHHBIM pE3yJIbTaT;
pemiatb IPUKIAAHBIE 3aJa4d  CPEACTBAMHU
MaTEMaTHYECKOTO aHaJn3a, B TOM YHUCIIE
COLIMAIEHO-9)KOHOMHYECKOTO U (PU3HUYECKOTrO
xapakrepa

OK 02 Vcnonb3oBaTh
COBPEMCHHBIC
CpeJICTBa IMOUCKA,
aHaJM3a 1
MHTEPIIPETAUN
nHOopMaIuu, u
HGOpMaIMOHHBIE
TEXHOJIOTUH TSI
BEITIOJTHCHHMS 32124
poQeCcCHOHATBHOM
eI TeIIbHOCTH

- YMCTbH BSaHMOIICﬁCTBOBaTb C

COIMAJbHBIMA HWHCTUTYTaMH B
COOTBETCTBHHM C UX (PYHKLIHAMHU
1 Ha3HAYCHHEM;

- CIOCOOHOCTH  OIICHHMBATH
CUTyal{i0 W [PUHHMATh
0CO3HAHHBIC pelieHus,
OPHEHTHPYSICh Ha MOPAIbHO-
[HPABCTBCHHBLIC HOPMBEI H
[CHHOCTH;

-  TOTOBHOCTH K  Tpyay,
OCO3HaHHE IICHHOCTH
MacTepcTBa, TPYI0II00He;

- TOTOBHOCTh K AKTHBHOM

- YMETh OTIepPUPOBATH TIOHSATHSIMH:
parioHanbHass — QYHKIUS,  TOKa3aTelibHas
byHKIWS, CTETIEHHAs byHKIWSA,
nmorapudMudeckas dbyHKIHS,
TPUrOHOMETpUUYECKHe (YyHKLIUH, OOpaTHbIE
(GyHKIIMM,  yMEHHE  CTPOUTHh  Tpaduky

M3yYeHHBIX (DYHKIWH, NCTIOIB30BATh TPaduKH
[P M3YyYEHUU IPOLECCOB U 3aBUCUMOCTEH,
[IpY pELIeHUH 3aJad U3 JIPYyTruX Y4YeOHBIX
[IPEIMETOB W 3aJad W3 pEealbHOM JKU3HU;
BHIpAXaTh (HOpMyJIaMH 3aBUCHMOCTH MEXKITY]
BEIIMYMHAMU;

- YMETh OIIEpUPOBATh MOHATUSMHU: TOXKIECTBO,
TOKIECTBEHHOE IMpeoOpa3oBaHue, ypaBHEHHUE,




NEATEILHOCTU
TEXHOJIOTMYECKOU 3]
COLMAJIbHOW HAIpPaBJIEHHOCTH,
CIIOCOOHOCTb ~ MHHUIIMMPOBATb,
[IaHUPOBATh y
CaMOCTOSITEJIbHO ~ BBIMOJIHSTH

TAKYHO OCATCIIbHOCTD;
- I10JIy4aTb HOBBLIC 3HAHUA, €TO

MHTEpIIpETAINH,
peoOpa3oBaHUIO u
[PUMEHEHUI0O B  Pa3IUYHBIX]

y‘~I€6HI)IX CUTyalusiax, B TOM
UUCJIC TTIPpHU CO3JaHUHN yqe6HBIX
1 COMAJTIBHBIX ITPOCKTOB,

- BBISABJIATE MPUYUHHOA]
CJICICTBCHHBIC CBSI3U 4|
AKTyaJIM3UpOBaTh 3a/1auy,
BLIJIBUTATH TUTIOTE3Y ee
[pelIeHus, HAXOUTh APTYMEHTB]]
IS JOKa3aTelhbCTBAa  CBOMX
YTBEPKICHUH, 3aJaBaTh
apameTpbl u KpUTEpHUH|
[peLIeHus;

- BJIAJCTh HaBBIKAMH

ojyyeHus HMHpOpManuu U3
ICTOYHUKOB  pa3HbIX THUIIOB,
CaMOCTOSITEJIBHO OCYILECTBIISTH
[ONCK, aHaju3,
CUCTEMATU3ALIHIO y
MHTEpIIpeTanuio  UHpopManuyl
pa3IuYHbIX BHJIOB M (opMm

HEPaBEHCTBO,  CUCTEMa  YpPaBHEHHH U
HEPaBEHCTB, PABHOCWIBHOCTb YPaBHEHHH,
HEPAaBEHCTB U CUCTEM, palUOHAJIbHbIC,
MPpALMOHAJIbHBIE, IIOKAa3aTelIbHBIE,
CTCIICHHBIE, JorapupmMuyecKue,
TPUTOHOMETPUYECKHE ypaBHEHUS,

HEPAaBEHCTBA U CHCTEMBI;
-yMEThb pelaTh YpPaBHEHUS, HEPaBEHCTBA U
CHCTEMBl C TIOMOIIbIO PA3IUYHBIX IPUEMOB;
pemaTh ypaBHEHHsI, HEPABEHCTBA M CHCTEMEI C
[apaMeTpOM; IPUMEHSTh ypaBHEHHUS,
HEpAaBEHCTBA, WX CHUCTEMBI [UIA PEIICHHUs
MaTeMaTHYECKUX 3a]a4 U 3a/1a4 U3 Pa3InyHbIX
00JacTell HayKu U peabHOM KU3HH;

- yMeTb CBOOOJHO ONEPUPOBATH MOHATHAMU:
TBIOKEHHE, napasieabHbIN MEPEHOC,
CUMMETpUsl Ha IUIOCKOCTU U B NPOCTPAHCTBE,
[MOBOPOT, npeoOpa3oBaHue noao0usi,
0J00HBIE (PUTYPBI;

-yMETh paclio3HaBaTh pPaBHBIE W IOJOOHBIC
(burypsl, B TOM 4HcCj€ B IPUPOJE, UCKYCCTBE,
ApXHUTEKTYPE;

-yMETb  HUCHOJIb30BaTh  I'€OMETPUYECKUE
OTHOIICHHS,  HAXOJUTh  T€OMETPUUYCCKHE
BEJIMYMHBI (IUIMHA, YroJl, IJIOLIAagb, OOBEM)
MpU PEIICHWH 33a]ad W3 JPYTUX Y4eOHBIX]
[IPEMETOB U U3 PEATbHOM KU3HU

[IpeCTaBICHHUS;

- HCHOJb30BaTh  CPEJACTBA

H(OpPMaLMOHHBIX u

KOMMYHUKAIIMOHHBIX

TEXHOJIOTHI B peleHuy|

KOTHUTHBHBIX,

KOMMYHHUKaTHBHBIX u

OpPraHU3alMOHHBIX  337a4 ¢

cOOII0ICHUEM TpeOoBaHUM

DPrOHOMUKH, TEXHUKHY|

0€30IaCHOCTH, TUTHEHEI,

pecypcocOepexeHus, IpaBOBbIX

M OTUYECKUX HOPM, HOPM

H(OPMALIMOHHOM

0€30I1aCHOCTH;

- BIIAJIeTh HABBIKAMU PAcllO3HABAHMUS

1 3amuTel  UHGpOpMAaIuH,

H(OPMALIMOHHOM

0€300aCHOCTH JINYHOCTH
OK 03 ITnanuposars |- TOTOBHOCTh K- yMETh OIIepUPOBATH MOHSTUAMU:
1 peaJin30BbIBATh CAMOBBID@)KEHUIO B  Pa3HBIX|pal[IOHAJIbHBIE, UppalrOHaIbHbIE,
COOCTBEHHOE BUIaX HMCKYCCTBa, CTPEMJICHHUEIOKA3aTeNbHBIE, CTETICHHBIE,
podeCCHOHATIBHOE U [TPOSBIATH KayecTBaiorapu(Mu4ecKkue, TPUTOHOMETPUUYECKHE
ITTYHOCTHOE TBOPYECKOI TMYHOCTH; YpaBHEHHS U HEPABEHCTBA, MX CHCTEMBI;
pa3BUTHE, - IMETh UHTEpEC K pa3IndHbIM- yMEThb OIIepUPOBATH MOHATHAMM:




[peanpuHUMaTeNbCK [chepaM  npodeccHoHaIbHOWMHOIOIpaHHUK, CeYeHUEe MHOTOTpaHHHKa, KyO,
VIO IeSITETbHOCTh B |1 TEITLHOCTH, yYMEHHue[apaUIeNenuIe ], Ipu3Ma, mupamMuaa, Gurypa
podecCHOHATIBHON  [COBEpIIAaTh OCO3HAHHBIM BHIOOPM MOBEPXHOCTh BpAIIECHUS, LMJIMHAP, KOHYC,
cdepe, UCIoIb30BaTh [0y IyLIei npodeccuun yjmap, cdepa, cedyeHus (QUIypbl BpalleHus,
BHAHUS 110 [pearu30BbIBaTh  COOCTBEHHBIEUIOCKOCTh, Kacaroiascs chepbl, LWIMHApA,
(buHAHCOBO PKI3HCHHBIC IUTAaHBLKOHYCa, IUIOMIAh MOBEPXHOCTH MHPAMHIIBL,
rPaMOTHOCTH B [OTOBHOCTh U CIHOCOOHOCTH K[IPU3MBI, KOHYCa, IIMIMH/PA, IJIOLIa1b chepsI,
[Pa3InYHBIX 00pa3oBaHUIO no0bemM KyOa, IIPSIMOYTOJIBHOTO
PKU3HEHHBIX caM000pa30BaHHIO Halapajuleenunena,  OUpaMHIbl,  MPHU3MBI,
CUTYyaIusx [POTSDKEHUH BCEH JKU3HMU; [TAH/IPA, KOHYCa, uapa; yMEHHE
- aHAJIM3MPOBATh MOJIy4YEeHHbIE BU300paXaTbh MHOTOTPAHHUKU U IMTOBEPXHOCTH
X01e peteHus 3aJaunBpaIICHUs, X CEUYCHHUS OT PYKH, C TIOMOIIBIO|
[pe3yJIbTATHI, KPUTHUYECKU[UEPTEIKHBIX HMHCTPYMEHTOB U 3JEKTPOHHBIX|
OLIEHUBATh HMX JOCTOBEPHOCTH,CPE/ICTB; YMETh PACIO3HABATH CUMMETPHIO B
[IPOrHO3UPOBATh W3MEHEHHE BIPOCTPAHCTBE; yMeTh pacro3HaBath
HOBBIX yCIIOBHSIX; MpaBUIbHBIE MHOTOTPAHHUKH;
- CaMOCTOSTENbHO COCTABIISATH|- yMETh OIIEepUPOBATH MOHSATHAMMU:
[UTaH pEHIeHUs MPOOJIEeMBl  CIPSMOYTOJIbHAS cucrema KOOpJIMHAT,
YUETOM HMMEIOIIMXCSI PECYPCOB,[KOOPIAUHATBI TOYKH, BEKTOP, KOOPHHATHI
COOCTBEHHBIX BO3MOXHOCTEH H[BEKTOpa, CKAJIAPHOE IPOU3BEACHUE, YIOJ
[IpearoYTEeHU; MEXIy  BEKTOpaMH, CyMMa  BEKTOPOB,
- yYMETh OIICHWBaTh PHCKH HIPOU3BE/ICHHE BEKTOpPA HA YUCIIO; HAXOIUTH C
CBOEBPEMEHHO MPUHUMATHIOMOIIBIO HU3YYEHHBIX (OPMYJT KOOPIHHATHI
[PEILICHHS 1T0 WX CHIDKEHUIO;  |CEPEAMHBI OTPE3Ka, PACCTOSTHHE MEXKIY JBYMs
- c(hopMHUpOBaTh IPU3HABATHTOUKAMU;
CBOC MpPaBO M TPABO JAPYIHX- YMETh CBOOOJHO ONEPUPOBATH MOHITHUIMU:
JTr0/1el Ha OLIMOKH. coyeTaHHe, NepecTaHOBKa, YMCIO COYETAHHMH,
YKCIIO IEPECTaHOBOK; OMHOM HploTOHA;
-yMETb NMPUMEHATh KOMOWHATOPHbIE (aKThl U
paccyXAeHus JUIsl pelIeHus 3a/1ay;
- YMEeTh OIICHUBaThb BEPOSTHOCTH pPEabHbIX
COOBITHI;
-yMETb OIEpUPOBATh HMOHATHAMMU: ClydaiiHas
BEJIMYMHA, paclpeiesieHue BEpPOSTHOCTEMH,
MaTeMaTHUeCKOe OKUJaHUe, AUCIEpCUus H
CTaHAApPTHOE OTKJIOHCHUE CITy4aitHOM|
BEJIMYUHBI;
- YMETb CBOOOJHO ONEPUPOBATH MOHITHAMU:
iomaab GUrypsl, 00beM (QUrypsl, BETUYHHA
yIja, paccTOSHUE OT TOYKH [0 IUIOCKOCTH,
paccTosiHUE MEXAy TMpPsIMBIMH, pPaCCTOSHUE
MEXIy IUIOCKOCTSMH, IUIOMIaas  c(epsl,
[UIOINAJb [MOBEPXHOCTH MUPAMUJbI, MPU3MBI,
KOHYCa, TAIUHAPA, o0beM KyO0a,
[PSIMOYTOJIBHOTO napaenenurnesa,
MUpaMUIbl, TPU3MBI, IIMHAPA, KOHYCa,
[1apa; yMEHHE HaXOAUTh OTHOLIEHHE 00BEMOB
10/100HBIX HUryp
OK 04 DpexTuBHO - TOTOBHOCTH IPOTHUBOCTOSATH- YMETh ONEPUPOBATH MOHATHIAMU: CIyIalHBIN
B3aMMO/ICIICTBOBATh UUCOIOTUU SKCTPEMHU3MA,ONBIT U ClIy4yaiiHOe COOBITHE, BEPOSATHOCTD
paboTath B HAI[MOHATN3Ma, KCEHO(POOUH,|CITydalfHOTO COOBITHS;
KOJIJIEKTUBE U ITMCKpUMHUHALIUN IO- YMeTb CBOOOJHO OINEPUPOBATH MOHATHIMU:
KOMaH/I1e COLMAJIHBIM,  PEJIMTHO3HBIM,CTENICHh C IEJBIM IOKa3aTelieM, KOpPEHH)
[PaCOBBIM, HallMOHAJIbHBIMHATYpAJIbHON CTEIIeHH, CTEIeHb v
[pHU3HAKAM; palMOHATBLHBIM  TIOKa3aTesieM, CTENeHb C
- copMHpOBaTh HPAaBCTBEHHOEIEHCTBUTEIbHBIM (BelIeCTBEHHBIM)




CO3HAHMUE, 3THUYECKOI0
IOBEICHMS,

- TOTOBHOCTb K  TpyHy,
OCO3HAHHE IIECHHOCTH

MacTepcTBa, TPy A0II00ue;

- CTaBUTbH MPOOJIEMBI U 3a/1a4H,
oy cKaroume
QIbTCPHATUBHBIC PEIICHUS;
BJIAJIETh pa3IuYHBIMY|
criocodamu o0IIeHHS 5]
B3aMMO/ICHCTBUS,
--apryMEHTHPOBAHHO BECTH
TMaor, YMETh CMATYaTh
KOH()JIMKTHBIC CUTYaIUH;
Pa3BEpPHYTO U  JIOTUYHO
351araTh CBOIO TOYKY 3PEHUS C
MCII0JIb30BaHUEM SI3BIKOBBIX
CPEJICTB;

COBMECTHAs JCATCIbHOCTD:
IIOHUMAaTh M HCIOJb30BaTh
[peuMyIlIecTBa KOMAaHJIHOU U
HIMBUAYaIbHON paboThI;
BBIOUpaTh  TEMATHKYy M|
METOEI COBMECTHBIX JIEHCTBUH
C y4eTOM OOIIMX HHTEPECOB H
BO3MOKHOCTEH Ka)KIO0ro YJICHA
KOJIJICKTHBA;
KOOPJIUHUPOBATH 5]
BHITIONHATH Pa0OTy B YCIIOBUSX]
[peaTbHOTO, BUPTYAJBHOTO W
KOMOMHHPOBAHHOTO
B3aMOJICHCTBUS;
chopMHpOBaTH
CaMOKOHTPOJIb, YMETH
[IPUHUMATh  OTBETCTBEHHOCTH
3a CBOE IIOBEJICHHE,
CIIOCOOHOCTH a/IalITUPOBATHCS K|
PMOIIMOHAJIBHEIM H3MEHEHUSIM|
1 MPOSIBIATH THOKOCTH, OBITH
OTKPBITHIM HOBOMY;

- chopMUpOBaTH COIMAIBHBIC

HaBBIKH, BKITIOYAFOIIIE
CIIOCOOHOCTb BBICTPANBATH|
OTHOIICHHUS c JIPyTUMH
ITF0/1bMU, 3a00TUTbHCA,)
[IPOSIBIISITH UHTEpEC u
pasperaTtbs KOHQJIUKTHL;

- chopMUpOBaTh  MPUHATHIE
MOTHUBBI U apryMEHTHl JAPYIHX
o /1ei npu aHAJIN3€

IPE3YJIbTATOB ACATCIBbHOCTH

MokaszareneM, Jorapupm 4ymcia, CHHYC,
KOCHHYC U TAHT€HC MPOU3BOJILHOTO YKCIIA;

- yMeTb CBOOOJHO ONEPUPOBATH MOHATHAMU:
rpaduk  QyHkuuu, oOpaTHas  (QyHKUHA,
KOMIO3UIMS (DYyHKIMHA, JTuHeWHas QyHKIus,
KBajpaTUyHas (QyHKUUsA, cTeneHHas QyHKUus
C LIeJBIM II0Ka3aTeJeM, TPUTOHOMETPUUECKUE
GyHKIUM, O0OpaTHbIE TPUTOHOMETPUUYECKUE
byHKIMY, noKa3aresibHas y
norapudmuueckas (GyHKIUH; YMETh CTPOUTH
rpaduku byHKUUH, BBITIOJIHATD
peoOpazoBanus rpaduKoB PyHKINH;

- YMETh UCHOJIb30BaTh rpaduku GyHKUIUM 1]
M3yYeHHsI TPOIIECCOB M 3aBUCHMOCTEH IIpH
pelieHUH  3aja4 U3 JOpYyTUX  y4eOHBIX]
MPEIMETOB U U3 PEaJbHOM KU3HU; BBIPAXKATh
bopmynamu 3aBUCUMOCTH MEXTY|
BEITMYMHAMU;
CBOOOAHO
YETHOCTh
byHKIIH,

OIIEpUPOBATh  IOHATUAMM:
byHKIUH, IIEPUOINYHOCTD
OrPaHUYECHHOCTD ¢byHKIMY,
MOHOTOHHOCTh byHKIMH, JKCTpEMYM|
¢yHKuMM, HauOoJblllee W  HAaUMEHBLIEE
3HaueHUs] (DYHKLIMHM Ha TPOMEXKYTKE; YMETh
[IPOBOJUTH UCCIIEA0BAaHUE (DYHKIIUH;

- YMETb HCIOJIb30BaTh CBOMCTBAa U TIpaduKy|
GyHKUMH A peleHHs YpaBHEHUH,
HEpaBEHCTB M 3aJad ¢ IlapaMeTpamu;
n300pakaTb Ha KOOPJIMHATHOW IIOCKOCTH
MHOYKECTBA PEIICHUI YpaBHEHUMN, HEPABEHCTB
U UX CUCTEM,;

- YMEThb CBOOOJHO ONEpPUPOBATH MOHATHIMMU:
TOYKa, IIpsiMas, IIOCKOCTb, IIPOCTPAHCTBO,
OTPE30K, JIy4, IJIOCKMH yTOJ, JIBYI'DAaHHBIN
YIOJ, TPEXTPaHHBIA Yroj, MEepeceKaroluecs,
[apaJuleIbHbIE M CKPEUIMBAIOIIHUECS NPSIMBIE,
[apaJUICJIbHOCTh U NEPHEHAUKYJISIPHOCTH
[PSAMBIX W IUIOCKOCTEW, yroid  MEXAy|
[PSAMBIMH,  YrOol ~ MEXAy  NpAMOH U
[UIOCKOCTBIO, YIOJ MEXIy IIIOCKOCTSMU;
YMEHUE HCIOJIb30BaTh IIPU PELICHUU 3a/1ayl
M3y4YeHHbIE (PAKThl U TEOPEMbI INIAHUMETPUU;
YMEHHE OLICHUBaThb pa3Mepbl OOBEKTOB B
OKPY’KAIOIIEM MHUpPE; YMETb OIEPHUPOBATH
[TOHATUSAMH: MHOT'OI'PaHHUK, CCUYCHUE
MHOT'OIPAHHMKA, IIPABUIIBHBIM MHOI'OTPaHHUK,
npu3Ma, nupamuaa, (urypa U IMOBEpXHOCTH

BpallleHus, IWIMHApP, KOHYC, wmap, cdepa,
pa3sBepTKa IMOBEPXHOCTH, CEUYEHUs KOHyca U
[UIMH/Apa,  NapajulelbHble  OCH WA
OCHOBaHMIO, CEYEHHE IlIapa, IUIOCKOCTh,
Kacafomiasgcs chepbl, IMIMHApPA, KOHYCA;
YMEHUE CTPOUTh CEYEHHWE MHOTOTPaHHUKA,
n300pakaTb MHOTOTPAHHUKH, (QUIYpHI U

IMOBCPXHOCTU BpAICHHUA, UX CCUCHUSA, B TOM
qUCJIC C TNOMOMIBIO JBJICKTPOHHBIX CPCIACTB;




YMEHHE IIPUMEHATH CBOICTBY]
reOMETPUYECKUX  (QUryp, CaMOCTOATEIBHO
(bopMyIMpOBaTh  OINpENEJICHUS] HM3y4YaeMbIX
¢buryp, BbIIBUraTh T'MIIOTE3bl O CBOWCTBAxX U
[IpU3HAKaX TFE€OMETPUUYECKUX ¢uryp,
000CHOBBIBAaTh WJIH ONPOBEPraTh MX; YMEHUE
pOBOJIUTH  Kiaccupukamuio  Guryp 1o
pa3IMYHBIM pU3HaKaM, BBITIOJHATH

HCO6XOI[I/IMBIC JOHNOJHHUTCJIBHBIC ITIOCTPOCHUSA

OK 05
OcCy11ecTBIAT
YCTHYIO U
MUCHEMEHHYIO
KOMMYHHUKAITUIO Ha
rocyJ1apCTBEHHOM
s13p1Ke Poccuiickoi
Denepanyu ¢ y4eToM
0COOEHHOCTEH
COILIMAILHOIO 1
KYJIbTYPHOTO
KOHTEKCTa

- IIPHUHATDH TPaAUIIUOHHBIC
HAIlTMOHAJIbHBIC,
O6H.IC‘I€J'IOBCLICCKI/IG
T'YMaHUCTUYCCKUC u

IeMOKpaTH4eCKe IIEHHOCTH;
- COBEPIIICHCTBOBATH SI3BIKOBYIO
1 YUTATEIbCKYIO KYJIbTYpYy Kak]
CpelCcTBa B3aUMO/JICVCTBHUS]]
MeX1y JIOJbMH M TO3HAHUS
MUpa;

- 0CO3HATh IEHHOCTH HAy4YHOU
e TeIbHOCTH, TOTOBHOCTH
OCYIIECTBIISITh MPOEKTHYIO H
ICCIeI0BATENbCKYHO

eI TeNbHOCTh  MHAWBHTYalTbHO
11 B TPYIIIIE;
BHOCHTD
e TeIbHOCTD,
COOTBETCTBHE pe3yNbTaToB
[le71IM,  OLIGHUBAaThb  PHUCKHU
[MOCIEACTBHI IS TEILHOCTH;

- BJIaJICTh HABBIKAMH Y4YEOHO-
MCCIIeTOBATENbCKOM u
[MPOEKTHOM JIESITETBHOCTH,|
HaBbIKAMU paszpelieHus|
po0em;

co3daBaThb  TEKCTHl B
[pa3TMYHBIX (hOopMaTax ¢ y4eToMm|
HasHayeHUs: UHPoOpMaAUU U
[1CJIEBOI ayJUTOpUH, BHIOMpAas]
ONTUMAJIbHYIO bopmy]
[IpeACTaBICHUS u
BU3yaIH3allHH;

BIIAJICTh HaBBIKAMHY|
[o3HaBaTENbHON  pediexcuy]
KaKk OCO3HAHUS COBEPIIAEMBIX|
MEWCTBUH M MBICIUTEIbHBIX
[IPOIIECCOB, MX PE3YyJbTATOB U
OCHOBaHMI

KOPPEKTUBHI B
OIICHUBATH

- YMETb OIEPUPOBATH MOHATHAMHU: CPEIHEE
apupmMeTHyecKoe, MeJHaHa, HauOOJbIIee U
HalMEHbIlIee 3HAYEeHUs, pa3Max, JAUCIepCHs,
CTaHAAPTHOE OTKJIOHEHHE YMCIIOBOTO HAbOpa;
YMEHHE  M3BJIEKATh, MHTEPIPETUPOBATH,
MH(POPMALINIO, TIPEACTABICHHYIO B TaOIHIAX,
Ha Juarpammax, Trpadukax, OTpPaKarollyIO
CBOWCTBa pEaJbHBIX IPOILIECCOB M SIBJICHUH;
MpEACTaBIATh HMH(POPMALMIO C  OMOILBIO
TaOITHII u arpamu; UCCIIEIOBATh
CTaTUCTUYECKHE JaHHblE, B TOM 4YHCIE C
NpUMEHEHHEM TpapUuecKuX METOJIOB H
HIIEKTPOHHBIX CPEJICTB;

YMEThb OIEpPHUPOBATh TOHATHAMHU: TOYKa,
npsMas, IJIOCKOCT, HPOCTPAHCTBO,
IBYI'paHHBIN yrolL, CKpEILLHBAIOIIKECH]
psMbIe, napanielbHOCTh y
MEePIECHINKYJIIPHOCTD MPSMBIX U TUIOCKOCTEH,
YTOJI MEKIY IPSIMBIMHU, YTOJI MEXy NMPSIMOH U
[UIOCKOCTBIO, YTOJl MEXAY IUIOCKOCTSIMH,
paccTossHUE OT TOYKM JIO  IUIOCKOCTH,
paccTosiHUE MEXAy TPSIMBIMH, PAaCCTOSHUE
MEX]Ty TUIOCKOCTSIMH;

- YMETb HCHOJb30BATh MpPHU PEIICHUH 3a]ad
M3yueHHbIE (PaKThl U TEOPEMbI IUIAHUMETPHH;
YMEHHE  OIICHMBAaThb  pa3Mepbl  OOBEKTOB
OKPY’KaIOLIEero MUpa;

- YMETb CBOOOJHO ONEPUPOBATH MOHATHIMU:
cpenHee apupMeTHIecKoe, Me/liaHa,
HAuOoJIbIIICE M  HaWMEHBINCE  3HAUCHUS,
pasmax, AMCIepcusi, CTAaHAAPTHOE OTKIOHEHUE
Ul OMMCaHWSI YHCIIOBBIX JIaHHBIX; YMETh
MCCIIeIoBaTh CTATUCTUUYECKUE JaHHBIE, B TOM
qHCIIe C MPUMEHEHNEM rpa)UIecKuX METOO0B
1 3JICKTPOHHBIX CPE/ICTB;

OK 06 IIposiBnatsb
rpak JTaHCKO-
[MATPUOTHYECKYIO
[O3HIINIO,
ITEMOHCTPUPOBATH
0CO3HAHHOE
[OBEJICHUE HA OCHOBE
TPaUIIMOHHBIX

aKTUBHOU

TOTOBHOCTb
e TeTbHOCTH

TEXHOJIOTUYECKON 5]
COIIMAJbHONW HANpaBJICHHOCTH,
CIIOCOOHOCTh ~ MHHUIIMMPOBATH,
[IaHUPOBATH yj
CaAMOCTOSITENIHO  BBITIOJIHSATH)

K

- YMETb pelllaTh TEKCTOBBIE 33Jaud pa3HBIX
TUNOB (B TOM 4YHCJIE Ha MPOLEHTHI, JOIH U
JacT, Ha JBUXKEHHE, pabOTy, CTOMMOCTHb
TOBapoOB U YCIYT, HAJIOTH, 33/1a4u U3 00JacTu
YOpaBJI€HUS  JIMYHBIMU U CEMEHHBIMU
dbuHaHCaMM); COCTAaBJISITh BBIPAKEHMUS,
YpaBHEHHUS, HEPABEHCTBA M UX CHCTEMBI IIO

TaKYIO JCATCIIbHOCTD,

YCJIOBHIO 3aaa4M, HCCJICAO0BATH ITOJIYUCHHOC




00I1IeUEIIOBEUECKUX
[ICHHOCTEH, B TOM
YKCIIE C YUYETOM
rapMOHHU3AIIN
MCKHAITMOHAJIBHBIX U
MEXPEITUTHO3HBIX
OTHOIIICHHUH,
[IPUMEHSTH
CTaHAApPThI
QHTUKOPPYIIIHOHHOT
0 ITIOBCACHUS

- IUIJAHUPOBATh U OCYILECTBIATH
EHCTBAA B OKPYJKarollen
Cpelie Ha OCHOBE 3HAHHUs LENEH
[yCTOMYHBOTO pa3sBUTHS
4EII0BEUECTBA,

CaMOCTOSITEIIEHO
OCYIIECTBISTh
[T03HABATEIIBHYIO

e TeNbHOCTD, BBISIBIISITh
po0JIeMBlI, CTaBUTh u
(hopMyIUpoBaTh COOCTBEHHBIE
3ajaud B 00pa3oBaTENIbHOIM
eSTeNbHOCTH M KU3HEHHBIX]
CUTYyaIusx;

CIOCOOCTBOBATH
(hOpPMHUPOBAHUIO H TIPOSIBIICHHIO
[TUPOKON SPYIUIMH B Pa3HbBIX]
00/1aCTSIX 3HAHHUM, ITOCTOSHHO
[TOBBIIATH CBOH

00pa3zoBaTebHBIN ul
KyJIbTYPHBIH YPOBCHb;
- chopMHpoBaTh, pa3BUBATH

CIIOCOOHOCTh MOHMMATh MHpP C
[MO3UIIMU IPYTOTO YETIOBEKa

pelieHre W OLEHMBATh IMPaBAONOJOOHOCTb
PE3yJIbTATOB;

yMETh OIIepPUPOBAThH MOHSATHSMMU:
OIIpenieieHne, akKCHOMa, TeopeMa, CIIE/ICTBUE,
CBOWCTBO, MIPU3HAK, JI0Ka3aTeIbCTBO,
[PaBHOCHIIbHBIC (bOpMyITHPOBKH; YMETH
dbopMynupoBaTh o0OpatHOe u
MIPOTHBOIIOJIOKHOE YTBEPIKACHUE, TPHUBOJHUTH
[IPUMEPbI U KOHTPIPUMEPHI;

- YMETh CBOOOJHO OMNEPUPOBATH MOHATHIMU:
[10CJIe/10BATEIbHOCTb, apupmeTHyecKas]
Mporpeccusi, T'eOMETpUYEcKasi IPOTPeccHs,
OeckOHEYHO yObIBaloIlas TIeoMEeTpUYEcKas]
MpOTpeCCus;

-yMEeTb 3a/laBaTh IOCJIEOBATEIILHOCTH, B TOM
YICIIE C TIOMOIIBIO PEKYPPEHTHBIX (POpMYIT;

- yMeTb BBIOMpATh MOAXOIAIIMN METOHA s
pemieHns 3aqadd; TOHMMAaHWE 3HAYUMOCTH
MaTEeMaTUKH B HM3YYCHHH MPUPOJIHBIX U
0OIIECTBEHHBIX MPOIECCOB U SIBIICHHIA; YMEThH
pacro3HaBaTh HpOsIBIICHUE 3aKOHOB
MaTeMaTHKH B HMCKYCCTBE, YMETh INPHBOJIHTH
pUMEpBI MaTeMaTHYeCKUX OTKPBITUH
POCCUIICKO M MHPOBOM MaTeMaTHYECKOH
HAYKU

OK 07
ConeiicTBOBaThH
COXPaHEHUIO
OKpY>KaroIIeu Cpebl,
[pecypcocOepexeHHIo,
[PUMCHSTH 3HAHUS
00 U3MEHEHUH
KITUMAaTa, TPUHIIAITHI
OCPEIKITUBOTO
[TPOM3BO/ICTBA,

b pexTuBHO
IIeliCTBOBATH B
Ype3BhIYATHBIX
CUTYaIUsIX

HE TIPUHUMATh JICHCTBHSI,
[IPUHOCSIINE Bpe|
OKPY KaIOIIICH cpe/ie;

yMETh MIPOTHO3UPOBATH|
HeOIaronpusaTHBIC
PKOJIOTHYECKHE  IIOCIICACTBUS
[peNPUHUMAEMbIX JIEUCTBUI,
[peA0TBpaIaTh UX;

pacCIIMpPUTh OITBIT]
IeITEIHOCTH  3KOJOTHYSCKOM
HaIpaBJICHHOCTH;
pa3zpabaThiBaTh TI1aH|
[peIeHUsT TPOOJIEMBI C YYETOM
AHaAIM3a MMCIOIIUXCS
MaTepuaTbHBIX U
HeMaTepualbHBIX PECYPCOB;
OCYIIECTBJISTH
LICJICHAPABICHHBIN TIOUCK
[epeHoca CpeICcTB U CIoco00B
ITeCTBUS B
Mpo¢eCCHOHATIBHYIO CpEey;

- YMETh MEPEHOCUTH 3HAHUS B

[03HABATEIbHYIO uj
[TPAKTHYECKYIO o0racty
PKH3HEACATEIILHOCTH;

- IpeuIaraTb HOBBIE ITPOEKTHI,
OLICHMBAaTb HACU C IO3ULUY

[HOBHU3HBI, OPHUIMHAJIBHOCTH,
HpaKTquCKOﬁ 3HAa4YUMOCTH,
- JaBaThb OILICHKY HOBBIM|

CUTYaAllHIM, BHOCHUTH

- YMETh ONEpPHPOBATH MOHATHUAMHU: (DYHKIHS,
HEeTpepbIBHAS byHKIWS, MIPOM3BOJIHAS,
nepBooOpas3Hasi, OIpPEACTICHHBI WHTErpai;
YMETh HaXOJIUTh MIPOU3BOHBIE 3JIEMEHTaPHBIX|
(byHKIHIH, UCTIONB3YS CTIPaBOYHBIC]
MaTepHalbl; HCCIEI0BAThH IPOCTEHIINX
cmy4asx  (QYHKIMM Ha  MOHOTOHHOCTB,
HAaXOIUTh HAWOOJNBIINE M  HAUMEHBIIHE
3HauUCHHUs  (QYHKIHMHA; CTPOUTh  TpaduKH
MHOTOWJICHOB C MCIIOJIb30BaHUEM armaparal
MaTeMaTHYeCKOro  aHajiu3a;  [PUMEHAThH
MPOM3BOJIHYI0O TP pEIICHWH 33734 Haj
IIBIDKCHUE, pemnath HPaKTHKO-
OpPHEHTHUPOBAHHBIE 33J]aud Ha HAWOOJbIIUE U
HaVMCHBIINE 3HAUCHUS, Ha HAXOXK/ICHNE TTyTH,
CKOPOCTH U yCKOPEHHUS;

- YMETb ONEpPHPOBaTh MOHSATHUSMH: JBHKCHHUE
B INPOCTpAaHCTBE, MOM00HBIE (QUTYpHl B
MPOCTPAHCTBE;  HCIOJIB30BaTh  OTHOIICHUE
[JI0IIaJIeli  MOBEpXHOCTEM U 00BEMOB
NO00HBIX (pUTYp TPH pelIeHNH 3a/1ay;

YMETh  BBIYHMCIATH  T€OMETPUYECKHE
BEJIMYMHBI ([UIMHA, YTOJ, IUIOHIa]b, OO0BEM,
U101 Ib MIOBEPXHOCTH), UCTIONB3YS]
M3y4eHHBIC (POPMYJIIBI K METOJIBI;

yMETh OTIepPUPOBATH TIOHSATHSIMH:
HETIPEPHIBHOCTD byHKIHH, ACHMITOTHI
rpaduka (GYHKIUH, TPOM3BOIHAS (YHKIIWH,
reOMETPUYCCKH ¥ (QU3WYECKUH  CMBICTY
[TPOU3BOAHOM, nepBooOpazHasi,
OIIpe/IeTICHHBI HHTETPaI;

B




[KOPPCKTHUBBI B JACATCIIBHOCTD,-YMCTb Haxo4uTb ACHUMIITOTHI r pa(bI/IKa
OLICHNBATDh COOTBECTCTBHUC] (1)}/HKIII/II/I; YMCHUC BLIYUCIIATH IMPOU3BOAHBIC
[PE3YJIbLTATOB LCIIAM. CYMMEBI, IIPpOU3BCACHUA, 4aCTHOI'o H

KOMITO3UIINH (PYHKIMIA, HAXOIUTh YpaBHEHHE
KacaTeJIbHOM K rpaduky GyHKUIUY;

YMETh HCIIOJIb30BaTh IPOU3BOJHYIO IS
yccieoBaHus  (QYHKIMHA, IS HaXO0XKJICHHS
HAIMTYYIlIero pEeIIeHusI B MPUKIAIHBIX, B TOM
qucie COLIMAJIEHO-9)KOHOMHYECKUX u
du3nyecknx  3a7avax, JUIA  ONPEAEICHHS
CKOPOCTH U YCKOPEHHUs; HAXOJUTh IUIOLIAU U

00beMBbl  (UTYp C TMOMOIIBIO HHTErpasa;
[IPUBOJUTH  IPUMEPBl  MaTEMaTH4ECKOIO
MOJIETTUPOBAHUS C IIOMOILIBIO

mud hepeHIManbHBIX YpaBHEHHUI;

- YMETb CBOOOJHO ONEPUPOBATH MOHATHIMHU:
MpSMOYTOJIbHAsE CHUCTEMa KOOPJAWHAT, BEKTOD,
KOOPAWHATH TOYKH, KOOPJMHATHI BEKTOpA,
CyMMa BEKTOpPOB, IPOM3BEIECHUE BEKTOpa HA
YICII0, CKAJIIPHOE MPOU3BEIICHHE, YTOJI MEXKTY]
BEKTOpaMH; YMEHHE HCII0JIb30BaTh BEKTOPHBIN
M KOODIWHATHBIA METOJ ISl  PEIICHHUs
FEOMETPUYECKUX 3aJad W 3agad  JIPYTHX
yueOHBIX MPEIMETOB.

I1K 1.3. [Ipumensars [[IpumeHsTh  MaTeMaTH4eCKHE- 3HAaTh OCHOBHBIE TIOHATUS H  METOJbI
KOHTPOJIBHO — METObI JUTS pelIeHUAMaTEMaTUYECKOIO CUHTE3a U aHaJIN3a, TEOpUHY|
M3MEpPUTENbHBIE MpodecCHOHATBHBIX 3a1a4; BEPOSATHOCTH U MAaTEMaTUYECKOI CTaTUCTHKHU.
prOOpHI 1715 lcnons30BaTh  mpUEMBl U

[IPOBEICHUS METO/IbI MaTeMaTHYECKOTO

COOPOYHBIX, CUHTE3a u aHanu3a B

MOHTaKHBIX U [pa3IMYHBIX

ITEMOHTaXHBIX paboT [MpodeccroHaTbHBIX

Pa3IMYHBIX BUJOB  |[CUTYyalMsIX;

[PaaO3JIEKTPOHHOU

TEXHHUKHU.

I1K 2.4. Beioupare  [[IpumMeHATh  MaTEeMaTHYECKHE- 3HATh METOBI U CPEJICTBA U3MEPEHUS;
M3MEPUTEIIbHBIE METO/IbI JUISL pelieHus

puOOpHI U podeccHoHaNbHBIX 3a7a4;

oOopynoBaHue Uit [BBIMONHATE PaiOTEXHUYECKUE

[TPOBEICHUS [pacyeTsl pa3IMYHbIX

MICIIBITAHUH Y3JI0B U
0JI0KOB
[PagOdJIEKTPOHHBIX
M3IEIUNA U U3MEPSITh
MX IapaMeTphl U
XapaKTEPUCTHUKHU.

PIIEKTPUYECKUX U 3JIEKTPOHHBIX]
CXeM;

[IpoBOUTH
3MEepEeHUsl.

HEe00OXOAUMBIE]

ConepxaHue mporpaMMbl y4eOHOTO IpeIMeTa HampaBieHO Ha (OpPMUPOBAHHE CIETYIOLINX
JIMYHOCTHBIX pe3ynbraToB (JIP) peann3zanuu mporpaMMbl BOCIIUTaHUS:

Konw1 IliianupyemMblie pe3yabTaThl 0CBOCHUS IMCHUILIMHBI BKIOYAKOT
JIP 05 c(hOpPMUPOBAHHOCTh OCHOB CaMOpa3BUTHS M CaMOBOCIIUTAHUS B COOTBETCTBUU C
00111eueI0BEYECKUMHU LIEHHOCTSAMHU M HieajaMH TpaXk1aHCKOTO 00IeCTBa; TOTOBHOCTh U
CIOCOOHOCTh K CAMOCTOSITEJIBHON, TBOPUCCKOM M OTBETCTBEHHOMU NEATEIHLHOCTH,
JIP 06 TOJICPAaHTHOE CO3HAHME M TIOBEACHUE B MOJUKYJIbTYPHOM MHpPE, TOTOBHOCTh U




CMOCOOHOCTh BECTH JAMAJIOT C JPYTUMH JIFOJbMH, JOCTHTaTh B HEM B3aMMOIIOHMMAaHUS,
HaXOAUTh OOIIME MeMM H COTPYAHWYATh JUIS WX JAOCTHDKCHHS, CIIOCOOHOCTH
MIPOTUBOCTOSITH HJICOJIOTHH IKCTpEMH3MA, HaIlMOHAJIM3Ma, KceHogoouw,
JTUCKPUMHHAIIAH TI0 COLMAIbHBIM, PEIIUTHO3HBIM, PACOBBIM, HAIIMOHAILHBIM MTPU3HAKAM
1 IPYTUM HETaTUBHBIM COIHAIIBHBIM SIBJICHUSIM;

JIP 07 HABBIKM COTPYAHMYECTBA CO CBEPCTHUKAMHU, IETHbMHU MJIAJIIETO BO3pPacTa, B3POCIbIMU B
00pa30BaTeNbHOM, OOIIECTBEHHO MOJIE3HOU, y4eOHO-UCCIIeIOBATELCKON, IPOSKTHOM H
JOPYTUX BUAAX AEATEIbHOCTH;

JIP 08 HPABCTBEHHOE CO3HAHHWE M I[IOBEJACHHE Ha OCHOBE YCBOEHHUS OOIIEUYEIOBEYECKUX
IIEHHOCTEH

JIP 09 TOTOBHOCTh W CHOCOOHOCTh K OOpa30BaHHWIO, B TOM YHCJIE CaMOOOPa30BaHHIO, HA
MPOTSKEHUH BCEW KU3HU; CO3HATEIHHOE OTHOIIEHHE K HEMPEephIBHOMY OOPa30BAHMIO
KaK yCJIOBHIO YCIIEITHOM MpodeccuoHaIbHOM M O0IIECTBEHHOM JAESITEIbHOCTH;

JIP 10 JCTETUYECKOE OTHOLICHHWE K MUPY, BKJIIOUAsi 3CTETUKY ObITa, HAYYHOTO M TEXHHUUYECKOTO
TBOPYECTBA, CIIOPTA, OOLIECTBEHHBIX OTHOLICHMIA;

JIP 13 OCO3HAHHBINA BBHIOOP Oynymieil nmpodeccur 1 BO3MOKHOCTEH peaiau3aluu cOOCTBEHHBIX

KU3HCHHBIX TUIAHOB, OTHOIIEHHWE K MPOPECCHOHAIBHOW  JEATEIBPHOCTH  Kak
BO3MOXXHOCTH YYacTHsl B PEIICHWH JIMYHBIX, OOIIECTBEHHBIX, T'OCYAapCTBEHHBIX,
00IIeHAITMOHATBHBIX TTPOOIIEM.




2. CTPYKTYPA U COAEPKAHUE YYEFHOU JUCITATIIMHBI

2.1. O6beM yueOHOI JMCHUITIMHBI M BH/IbI Y4eOHOM padoThI

. O0bém B
Buj yueOHoit padoThl
yacax

O0BEM 00pa3oBaTeJIbHOM MPOrPaAMMBbI 226
B T.4.
OcCHOBHOe co/Iep:KaHue 208
B T.4.:

TEOPETHYECKOE 00yUEHUE 83

MPAKTUYECKHUE 3aHITHUS 111

KOHTPOJIbHBIE pa0OTHI 14
IIpodeccnonabHO-OPHMEHTHPOBAHHOE COEepPKaAHME (CONEPKAHUE 30
NMPHUKJIATHOTO MOYJIs)
B T.4..
TeopeTuuecKoe o0yueHue 0
MPaKTUYECKHUE 3aHITHUS 30
NuanBuayaabHbIii MPOEKT aa
Koncyabrauuu 10
ITpomexyTouHas arrectanus B GpopMe IK3aMeHa 8




2.2 TemaTHuyecKuii IJIaH U coaep:kaHue yueonoro npeamera «MATEMATHKA»

HaumenoBanue Coaep:xanue y4eOHOro MaTepuaJia, IpaKkTHYecKue padoThbl, caMoOCTOsATEIbLHast padoTra | O0bLeM 4acoB Kob!l 001mux
pa3aeyioB U TeM 00yYarIMnXcs .
KOMIIeTeHIIUii
U JINYHOCTHBIX
MeTanpeaMeTHbIX,
npeIMeTHbIX
pe3yabTaToB,
(¢popmMupoBaHuI0
KOTOPBbIX
crnocod0cTByer
3JIeMeHT
NporpamMmsbl
1 2 3 4
Beenenne 2 JIP 05, JIP 09, JIP
Beenenue OcHOBHOe co/iep:KaHHe Y4e0OHOIr0 MaTepuaJia 0 13
1 | MaremaTuka B HayKe, B TeXHUKe, HHPOPMAUMOHHBIX TEXHOJIOTUSAX U OK 01
NPaKTHYeCKOil 1eATeJbHOCTH. [lenu 1 3a1aun u3yueHuss MaTeMaTHKU B CPETHEM
poeCCHOHAIBHOM 00pa30BaHMH.
IIpakTH4yecKkue 3aHATHSA 1
1 | Pemenue anredpandeckux 3aaad
BxoaHasi KOHTpoJIbHasI padoTa 1
Paznea 1. 8 JIP 05, JIP 09, JIP
Pa3BuTHE IOHATHS O 13
yucie OK 01, OK 03, OK
Pa3nn¥§l\eu;[ (l)iils-”m[ o OcHoBHOE cofep:kanHe y4eGHOro MaTepuaa 3 IQI‘E (1)1§ 05
qncIe I | Heanle u panHoHaJILHBIE, JECTBUTEILHBIE YHCIIA K 24

[TonsiTve ynCII0BOro MHOXeCTBa. MHOKECTBA HATYPAJIbHBIX, LIEJIbIX, PALlUOHAJIBHBIX,
JeHCTBUTENBHBIX YUCceN. AprudMeTHueckre onepanuu Haj yucaamu. OCHOBHBIE
cBoMcTBa onepanuii. PanmonansHast 1po6s. OObIKHOBEHHast 1poOb. beckoHeuHble
NepuoIMUecKre 1 Henepuoaudeckue apoou. [TousaTue uppanmoHaibHOro Yucia.
Mojysb yhciia 4 ero CBOMCTBA.

2 | Ilpuban:xkennble BorancieHus. [lorpenrHocTn npuoIMKeHHbIX 3HAYEHUI YHCeT
[TonsTue BepHO# ¥ 3Havameil nugps! uncna. [TonsTre abcomOTHON U
OTHOCHUTEIBHOU NMOTpeIHOCTH. OKpPYTIEHUE U NOTPEIIHOCTD OKPYIJICHNUS.
ITorpenHoCTy BEIYUCICHUH.

3 | KommiekcHble yucJa.

[ToHsTHE MHOKECTBA KOMILICKCHBIX Ynce. Anredpandeckas hopMa KOMIUICKCHBIX




| uncen. ['eoMeTpUUECcKass HHTEPIPETALMS KOMIUIEKCHBIX YUCEIL.

IIpodecconaIbHO-OPMEHTUPOBAHHOE COJIEPKAHME

IlpakTnueckue 3aHATHSA

S5 | Boluncnenne u CpaBHEHHUE KOpHEW. BrInoiHEHNE pacyeToB ¢ paauKaiamu.

6 | Pemenue HMppalMOHAJIbHBIX YPABHECHHUIA.

7 | Haxox/eHue 3HAYCHHS CTETICHH ¢ palMOHAIBHBIM U C ACHCTBUTEIBHBIM MOKA3aTEIEM.
CpaBHEHHE CTETICHE.

8 | IlpeoOpazoBaHue BBIPAXKEHHUM, COAEPIKAIINX CTEIEHH.

9 | Pemrenue mokasarebHBIX YPAaBHEHHUM, CHCTEM YPaBHEHHH.

10 | Bpruncnenne u cpaBrenne morapudmos.

IT | Haxoxnenne 3nauenus jorapu@ma 1o npou3BoJIbHOMY OCHOBaHHI0. [lepexon ot

- OJIHOTO OCHOBAHUS K JIPYTOMY.

Pemenue norapumMuueckux ypaBHEHHI.

IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COAEPKAHME 4
IIpakTHYeCcKHe 3aHATHS
Brimonnenune apupMeTndeckux AecTBuii Haj ynciamMu. CpaBHEHUE YHCIOBBIX
BBIPAKCHUI.
3 Haxoxnenne npuOIrKeHHBIX 3HAYCHU BETUYHH MTOTPEIIHOCTEH BEIYUCIICHHIA
(a0COTIOTHOM ¥ OTHOCUTEIIHHOMN).
4 | Bomonnenue JeHCTBUI HaJ KOMIIJICKCHBIMH YHCJIaAMH.
KonTpoabnHas padora Nel no teme: «Pa3BuTHe NOHATHS 0 YU CIE» Ji
Paznen 2. 24(Ik) JIP 05, JIP 08, JIP
KopHnu, crenenn, 10
Jorapudmsl OK 02, OK 03, OK
Tema 2.1. OcHOBHOE co/iep:KaHNe YYeOHOr0 MaTepHaJia [Y 04, OK 05, OK 06
Kopun, crenenn, I | Kopun HaTypajibHO¥ CTeneHU U3 YMciia. IIK 1.3.
JorapupmbI [ToHsATHE apHPMETHIECKOTO KOPHS N-HOM cTeneHu. V3BiedeHne KOpHs n-oi CTENeHH. [IK 2.4.
CaoiicTBa apubMeTraeckoro KopHs. IIpeodpa3zoBaHne upparioHaaIbHBIX BEIPAKEHUMH.
2 | Crenenu ¢ pauMoHAJIbHBIMH MOKA3ATEISIMH.
Bo3Benenue umcia B cTENeHb ¢ palmOHAIBHBIM MOKa3aTesneM. CBONCTBa CTENeHe ¢
paroHanbHBIM TIoKa3aTesneM. [IpeoOpa3oBaHue CTETIEHHBIX BEIPAXKEHUI C
paloOHaJbHEIM IIOKa3aTeIeM
3 CreneHu ¢ AeliCTBUTEIbHBIMH MOKA3ATEJISAMH.
Bo3Benenue urncna B cTeneHb ¢ UppaIlMoOHAIbHBIM MToKa3aTeseM. CBOMCTBA cTeneHen
C JICUCTBUTENBHBIM MOKa3aTesneM. [Ipeobpa3zoBanne cTENEHHbBIX BBIPAXKEHUHN C
JICCTBUTEIIHLHBIM ITOKA3aTEIICM.
4 Jlorapu¢gmbl 1 nx cBoiicTBa.
[Tonsitue norapudma. OcHOBHOE orapupMudeckoe ToxaecTBO. CBONCTBA
norapudmos. [lepexon ot norapudma Mo oAHOMY OCHOBAHHIO K JIOTapupMy 10
apyromy ocHoBaHuto. [lecsatuunslii Jorapudm uucna. Yucno e. HatypanbHbiii
smorapudm yucia. [Ipeodpa3zoBaHue 10orapu@MUISCKUX BHIPAKCHUM.
14




13 | Pemenue nmpukiiaaHbIx 3aaa4.

KonTpoabHas padora Ne2 o treme: «KopHu, cteneHu, jorapu@gmoi» J
KoncyabTanuu )i
Paznen 3. 18(1x) JIP 06, JIP 07, JIP
IIpsimMble ¥ MJI0CKOCTH 08
B MMPOCTPAHCTBE OK 02, OK 03, OK
Tema 3.1. OcHOBHOE coJiep:KaHNe YYeOHOr0 MaTepHaJia 1 04, OK 05, OK 06
AKCHOMBI 1 AKCHOMBI CTepeoOMeTPUH U npOCTeﬁmne CJEJACTBUSA U3 HUX TIK 1.3.
crepeomMeTpuu [onsTie crepeomerpun. ITmockocTs. AKcHOMBI cTepeoMeTpun. CyIecTBOBaHHE K 2.4.
IJIOCKOCTH, MPOXOAAIIEH uepe3 TaHHYIO MPSAMYIO U JaHHYIO TOUKY, IEpeceueHne
MIPSIMOH TUIOCKOCTBIO, CYIIECTBOBAHUE TJIOCKOCTH, MPOXOISAIIEH Yepe3 TPU TOUKH.
IIpakTuuyeckne 3aHATHS: 2
14 | Pemenne 3aau ¢ ucronb3oBaHmeM akCHOM CTEPEOMETPHH.
15| Pewenue 3anau na MPUMEHEHHUE CIICACTBUI U3 aKCHOM CTEPEOMETPHUH.
KoHTpoJsibHas padbota 0
Tema 3.2. OcCHOBHOE€ coiep:KaHHe YUeOHOro MaTepuaJja 3
ITapajiensHoCTh 1 IHapanieJbHOCTL ABYX NPAMBIX B IPOCTPAHCTBE
NPSIMbIX U
IL10CKOCT el 5 [TapaienpHbIE IPSIMBIC B EIpOCTpaHCTBe. [Ipu3HaK napaaeabHOCTU MPSMBIX.
IMapanieJbHOCTH MPSAMOI U MJIOCKOCTH
1
[TonsiTHEe MapaeabHOCTH NMPAMOU U TIOCKOCTU. [Ipu3HaK napaiienbHOCTH NPSIMON U
TJTIOCKOCTH.
3 | Bsanmuoe pacnoJioskeHue NpsIMbIX B MIPOCTPAHCTBE
CkpenmBarouyecs ¥ NepeceKarolmecs NpsaMble. YTl MEXIY NPSIMbIMU.
4 | MapanieabHOCTh MJIOCKOCTEH
[TonsiTe mapamienbHOCTH TIocKocTel. [Ipu3Hak napamuiebHOCTH TIOCKOCTEH.
CyliecTBOBaHME TIIOCKOCTH, TApajuIeNIbHON JaHHOM TiockocTu. CBoOMCTBa
MapajuIeIbHbBIX IIJIOCKOCTEH.
IpakTHYecKue 3aHATH: 4
16 | Pemenne 3a1a4 Ha mapaieIbHOCTh MPSMBIX B MPOCTPAHCTBE
17 | Pemenne 3a1a4 Ha MapauIeIbHOCTh MPSMOH 1 INIOCKOCTH B MMPOCTPAHCTBE
18 | Pemenne 3a1a4 Ha B3aMMHOE PACIIOJI0KEHUE MPSIMBIX B MPOCTPAHCTBE
19 | Pemenne 3a1a4 Ha MapauIeIbHOCTh IIJIOCKOCTEH B MIPOCTPAHCTBE
KonTpoabHas padora Ne3 no teme: «IlapaniejibHOCTh NPSIMBIX M IJIOCKOCTEH» )
Tema 3.3. OcHOBHOE coep:KaHNe Y4eOHOro MaTepuaia 3
E;gﬁ:gflﬂl(yﬂﬂpHOCTb I | HepnenaukyasipHOCTH MPSIMOK M IJIOCKOCTH
ILI0CKOCTEI [TonsiTHE IEpIEHANKYISIPHOCTH IPSMOM U IIIOCKOCTH. [Ipr3HaKk neprneHauKyIsspHOCTH

npsiMoi M TI0cKOCcTH. CBOMCTBA NEPIEHANKYJISIPHBIX MPSAMOM U MIIOCKOCTH.

IlepneHAUKYJIAPHOCTH NPSIMBIX B IPOCTPAHCTBE
[ToHsiTHEe TIEPNEHIUKYISAPHOCTH MPSMBIX B IPOCTPAHCTBE.




IlepnieHAUKYAAP M HAKJIOHHAS

PaccrosiHne oT TOukH 10 IIocKOCTH. [1oHATHS nepneHanKyIIspa, HAKIIOHHOW U
IIPOEKLIMY HaKJIOHHOM. TeopeMma o Tpex neprnenaukyispax. CBoicTsa
NIEPIEHANKYJISIPOB U HAKJIIOHHBIX.

4 | Yroa ME:K1Y NPAMOI U IVI0CKOCTBIO
[TonsiTve yria Mexay MpsiMON U IJIOCKOCTBIO, YIJIa MEKy HAaKJIOHHOM U IJIOCKOCTBIO.
S | Vroa MEXK1Y IVIOCKOCTAMH
[TonsiTve yria Mexay MepeceKaroMMHCS MI0CKOCTAMU. JIByrpaHHBIE YTJIbL.
67 | IlepneHAMKYIAPHOCTH MIOCKOCTEM
[TepnenaukynsipHOCTh MockocTell. [Ipu3Hak nepneHauKyIIPHOCTH IIOCKOCTEH.
CBolCTBa NEPIECHANKYIISIPHBIX IJIOCKOCTEH.
7 | IlonsiTHe U cBolicTBA MapajlieabHOro nepenoca. Cummerpus. IlapaieasHoe

MPOEKTHPOBAHHE

CI/IMMeTpI/IH OTHOCHUTCIBHO TOYKU. CI/IMMeTpI/IFI OTHOCHUTCJIIBHO IINIOCKOCTH. HOHHTI/Ie
napajuieIbHOro MpoeKTHpoBaHus. CBOMCTBA MapalIeIbHOTO MPOSKTUPOBAHHS.
N300pakenue GuUryp Ha miIoCKOCTH.

IIpakTHYecKkHe 3aHATHSA: 3
20 | Pemenne 3aau Ha HNEPHEHANKYJSIPHOCTD MPSIMBIX B IPOCTPAHCTBE.
21 | Pemenne 3a1a4 Ha HAXOX/ICHHE ABYTPAHHBIX YIIIOB
22 | Pernenue 3a/1a4 Ha HAXOXK/ICHHE YIJIOB M PAaCCTOSIHUM B IIPOCTPAHCTBE
KonTpoabsHas patora Ned o teme: «IlepneHauKyJsIPHOCTh NPAMBIX U ILIOCKOCTEN Ji
KoncyabTanuun /
Paspnea 4. 10 JIP 05, JIP 07, JIP
Kom0unaropuka 13
OK 02, OK 03, OK
Tema 4.1. OCHOBHOE coJiep:KaHNe Y4e0OHOI0 MaTepuaia 4 04, OK 05, OK 06
DJIeMeHTBbI I | Hayka xomOuHaTopuka. MHokecTBa U onlepaniui HaJl HUMH.
KOMOMHATOPHUKH Hayka komOunaTtopuka. 3agaun komOuHaropuku. [lonstue coequnenus. [lonsarue
MHO’KECTBA U ONIEPALMN HaJl HUMHU.
2 | IpaBWiia KOMOMHATOPHKH.
[Tonstue daxropuana ynucna. Ero cBoiictBa. Pa3menienus, nepecTaHOBKH, COYETAHUSI.
®opMmyna yncia nepectaHoBok. @opmyiia yuciia NepecTaHOBOK C TOBTOPEHUSMH.
@opMya 11 HaXOXKIACHUS YUCIIa COYETaHUM U pasmerieHnil. Dopmyiisl ais
HAaxO0KJICHUs YUCJIa COYETAaHUM U Pa3MELICHUHN C IOBTOPEHUSMH.
3 | Bunom HeloToHa.
CpoiicTBa OMHOMUHANBHBIX KO3 uiueHToB. Tpeyronbauk Ilackans. Haxoxaenue
YUCJIA PA3JINYHBIX BAPUAHTOB.
ITpodeccuoHa/ILHO-OPHEHTUPOBAHHOE COAEP/KAHUE 6

IIpakTHyeckue 3aHATHSA:

23

ITpaBuia KOMOMHATOPHUKHU.

24

PenieHne kKoMOMHATOPHBIX 3a/1a4.




25 | bunom HrrotoHa u TpeyroabHuk Ilackas.

26 | Penienue NpuKIagHBIX 33024

KoHTpoisibHas paboTa 0
Paszpnen 5 16(1k) JIP 06, JIP 07, JIP
Koopannatel n 08
BEKTOPDI OK 02, OK 03, OK
Tema 5.1. OcHoBHoOe coJep:kaHue Y4eOHOro MaTepuaJa 6 04, OK 05, OK 06,
Koopaunatei u 1 | Ilonsitue BekTOpa B mpocTpancTee. Onepanun Hax BekTopamu. Kommianapusie OK 07
BEKTOpLI B BekTopa. [IpaBuio napanesenumnesaa.
NPOCTPAHCTBE
Bexrop B npoctpanctse. Koopaunats! BekTopa. [{nnna Bexkropa. KomnuneapHsie
Y KOMILJIaHApHBIE BEKTOPHI. J[eMCTBUA HaJ BEKTOPAaMH U UX CBOMCTBA. Pa3noxeHue
BEKTOpa IO TPEM HEKOMILIAHAPHBIM BEKTOPaM.
2 | IlpamoyroabHas (IeKapTOBa) CUCTEMA KOOPAUHAT B MPOCTPAHCTBE
Ocu KoOpAMHAT, HAYaJI0 KOOPAMHAT, KOOPAUHATHBIE MIIOCKOCTH. M300paskeHue Touek
B nnpoctpaHcTie. [IoHATHE OpT-BekTOpa. Pasnoxkenue BeKTopa o opram.
3 | IlpocTeiimue 3a7a4u B KOOPAMHATAX.
dopMya pacCTOSTHUS MKy NBYMs TOUKaMu. DopMyria HaXO0XKJACHHUS KOOPIUHAT
CEPEIMHBI OTPE3KA.
5 | Yroa mexnay Bekropamu. CkajisipHoe npou3BeieHre BEeKTOPOB. Boruuciienue
YIJIOB MeKAYy NMPSAMBIMH U IVIOCKOCTSIMH.
Brruucnenne yrina mexy Bekropamu. @opmMyIibl HaX0XKACHUS CKAJIIPHOTO
npousBeneHus. [I[puMeHeHre BEeKTOPOB U KOOPAUHAT MPHU PEIICHUH TEXHUYECKUX
3anad. [lorsTie HanpaBIsrOIero BeKTopa. GOopMyITbl HAXOXKIEHHUS YTIIOB MEKITY
MPSIMBIMU U TUIOCKOCTSIMH.
6 | YpaBHeHue cepbl, IIIOCKOCTH U MPSIMOM NMPOCTPAHCTBE.
YpaBHeHust cepsl, IIOCKOCTH, MIPSIMOK B TPOCTPAHCTBE B KOOPAMHATHOHN (opme.
7 | JABH:KeHHSs.
OcHOBHBIE BU/IbI JBUXKEHUS B MPOCTPAHCTBE: LIEHTPAIbHASI CAMMETPHSI, OCEeBast
CUMMETpHUS, 3epKajibHasi CHMMETPHSL, TapaJIeIbHbII IEPEHOC
IIpakTHyecKkue 3aHATHSA: 9
27 | BbimonHeHne orepaliii HaJl BEKTOPaMIL.
28 | Pemenue MPOCTEHIINX 3a/1a4 B KOOpIMHATAX.
29 | Cocranenne ypaaeHuii chepsl, ILIOCKOCTH U IPSIMO§i IPOCTPAHCTBE.
30 | Beuncnenue YIJIOB MEXKY NMPSMBIMHU U IIJIOCKOCTSIMHU.
Kontpoabnas padora Ne 5 no treme: «KoopanHaThl 1 BeKTOPbI B IPOCTPAHCTBE) 1
KoncyabTanmum 1
Paspeu 6. 22(2x) JIP 05, JIP 08, JIP
Tpuronomerpus 10
Tema 6.1. OcHOBHOE€ coiep:KaHHe YIeOHOro MaTepuaJja 10 OK 02, OK 03, OK




OcHOBBI
TPUTOHOMETPHUH

Paaunannas mepa yrua. BpamarenabHoe 1BUKeHUS
[Tonstue paguanHon Mepsl yria. [lepexon u3 rpagyCcHoOM MepsI yria B paJuaHHYo.
Envuanunas okpykHOCTh. [I0BOPOT TOUKHM €IMHUYHON OKPYKHOCTH BOKPYT Haudajia

KOOpAMWHAT. CooTBeTCTBHE JIEHCTBUTEIBHOIO YKCJIa M TOYKH € JUHUYHOM OKPY>XHOCTH.

Onpenesnenue CHHYCa, KOCHHYCa, TAHTCHCA U KOTAHT€HCa yIJa

[lonsiTue cunyca, KOCMHYyca, TAHT€HCa U KOTaHT'€HCa MPOU3BOJIbHOIO yria. Ux
rpaduyeckoe n300pakeHNe Ha eIMHUYHON OKPYKHOCTH. 3HAKH CHHYCa, KOCUHYCA U
taHreHca. OnpezeneHue 3Ha4€HUI CHHYyca, KOCUHYCa, TAHI'€HCA U KOTaHT'€HCa
pa3IUYHbIX YTJIOB

OCHOBHBIC TPDUTOHOMETPHYECKHE TOKAECCTBA U CJICACTBUA U3 HUX
3aBHCHMOCTb MEXy CHHYCOM M KOCUHYCOM OJHOTO M TOTO € yria. 3aBUCUMOCTb
MEXKy TAHT€HCOM U KOTaHI'€HCOM yrIia. TOXKIeCTBa, CBA3bIBAIOIIUE TAHICHC U
KOCHHYC yTJla, CHHYC M KOTaHI'€HC yTJa.

DopMyabl IPUBEACHUSA

CuHyC, KOCMHYC ¥ TAHT€HC YTJIOB a U -a. BeIpaxkeHne CuHyca U KOCHHYycCa
IIPOU3BOJIBHOTO YTJIa YE€PE3 CUHYC U KOCUHYC OCTpOro yriia. @opMyJibl IPUBEICHUS
JUIsl CHHYCa, KOCHHYCA, TAHT€HCA M KOTaHT€HCA.

DopMybl CJIOKEHUS
@opMYyJIbl CYMMBI M Pa3HOCTH YTJIOB JIJISI CHHYCa, KOCMHYCA M TaHI'eHca.

®opmy.Jibl IBOIHOIO U IOJOBHHHOIO yIJIa
@DopMyIbl cCMHYCa, KOCUHYCA, TAHTEHCA IBOMHOTO Y NOJOBUHHOIO yIJa.

CymMma, pa3HOCTH U NIPOU3Be/leHNe CHHYCOB, KOCHHYCOB

@opMyIbl CyMMBI M pPa3HOCTH CHHYCOB, CyMMBI U Pa3HOCTH KOCHHYCOB.
[IpeoOpa3oBaHusi CyMMBI TPUTOHOMETPUYECKUX (DYHKIMIA B TPOU3BEACHUE H
IIPOU3BENICHUS B CYMMY.

Bblpamelme CHHYCa U KOCHHYCA Y€pe3 TAHTCHC IMMOJIOBUHHOI0 yrJjia
cDOpMy.]'H:I BLIpAXXCHHA CMHYCA M KOCMHYCA YCPEC3 TAHI'CHC IMOJIOBUMHHOI'O yIJid

Tpuronomerpuyeckue ypaBHeHHsI 1 HEPABEHCTBA

[Ipocreiiimme TpuroHoMeTpuyecKue ypaBHenus. IIpocreiime TpuroHoMeTpuiecKme
HEPaBEHCTBA.

OOpatHble TpUroHOMeTpUdecKue HYHKITMHN: apKCUHYC, apKKOCHHYC, aPKTAHTEHC.

IIpodeccnoHAILHO-OPHMEHTHPOBAHHOE COIECPKAHME

HpaRanecmle 3aHATHUSA:

31 | I[IpeoOpa3oBanHue BbIpaKEHUH MPY TOMOIIM OCHOBHBIX TPUTOHOMETPHUECKUX
TOKJECTB.
32 | [IpeoOpazoBaHKe TPUTOHOMETPUUECKUX BBIPAXKEHUN TIPU MOMOIITH POpMYIT

IMPUBCACHUSA

10

04, OK 05, OK 06

IIK 1.3.
[IK 2.4.




33

[IpeoOpa3oBaHre TPUTOHOMETPUUYECKUX BBIPAKEHUHN IPU MOMOUIH (POPMYJI CIIOKEHUS

34

[IpeobpazoBaHue TPUTOHOMETPUUECKHUX BBIPAKEHUH MTPU MTOMOIIU (DOPMYJT
JABOMHOI'O ¥ IMOJJOBHHHOTI'O apryMcHTa.

35

IIpeoOpa3oBanre CyMM U pa3HOCTEH TPUTOHOMETPUUECKUX BBHIPAKEHUH B
MPOU3BEICHUE

36

Hpeo6pa3013aHI/Ie MMPOU3BCACHUN TPUTOHOMCTPHUICCKUX BBIpa)KeHI/Iﬁ B CYMMEIL.

37

[TpeobOpazoBaHue CHHyCa M KOCHHYCa Yepe3 TaHI'€HC OJIOBUHHOIO yTIJIa.

38

Hpeo6pa30BaHHe Pa3JIMYHBIX TPUTOHOMETPUUCCKHUX BBIpa)i(eHHﬁ.

39

[Ipocrenmre TpUroHOMETPUUECKUE YPABHEHMS

40

IIpocrenire TPUrOHOMETPUUECKUE HEPABEHCTBA

KOHTpOJ’ILHaﬂ paﬁoTa Ne6 o Teme: «OCHOBBI TPUTOHOMETPHUHN»

Paznen 7.
DYyHKIHHA, HX
CBOMCTBA U rpaduKu

20(1%)

Tema 7.1.
DYyHKIHMHA, HX
CBOMCTBA M rpaguKu

OcHOBHOe coepkaHHe Y4eOHOro MaTepuaJia

|

®ynkuum u ux rpaguku. Cpoiicrea pynkuun. [IpeodpazoBanusi rpadpukos
(yHxumii.

[lonstue pynkunu. ApryMeHT u 3aBucumas nepeMeHHas. YactHoe 3HaueHue
¢bynkun. O0nacTh onpeeseHuss U MHOXKECTBO 3HaUYeHUH QyHKIMH. TabaIu4HbIi,
rpaguYecKuil U aHATUTHYECKUH criocoObI 3aanus GyHknuu. [lonsaTue
MOHOTOHHOCTH, YETHOCTH, HEYETHOCTH, OTPAHUYEHHOCTH, IEPUOANIHOCTH (PYHKIIHH.
IIpomesxyTku Bo3pacTaHus U yObIBaHUs, HAaHOOJIbIIEEe M HAUMEHbIIEEe 3HAYECHNU,
TOUKH 3KcTpemyMa. ['paduueckas uareprnperanus cBOUCTB GpyHKuu. [Tonsatue
napajiesibHOro nepeHoca rpaduka gpynkuu. [apanaensHplid nepeHoc BAOJIb OCH
abcruce u opauHar. I'padpuueckas nntepnperanus. [lonatue cummerpun rpadukoB
¢ysnkuuu. CUMMETpHUsi OTHOCUTENIFHO OCEel KOOPAWHAT U CUMMETPUSI OTHOCUTEIHHO
Hayajla KOOpAMHAT, CAMMETPHS OTHOCUTEIBHO MpsIMON y=x. PacTskeHue u cxarue
rpadukoB QYHKIMI BIOJb BCel ocu KoopauHart. I paduueckas HHTEpIpETalys.

OOpaTHble pyHKIMH.
[MTonsitue obpatHOl (yHKIMU. OOIACTh ONPEeIICHUs U 001aCTh 3HAYSHUI 00paTHOM
¢byukuun. ['paduk 00paTHOH (HYHKIIHH.

IIpodeccnoHaIbLHO-OPHEHTHPOBAHHOE COJIePKAHME

IIpakTHYecKHe 3aHATHS:

41

UccnenoBanue dhynkuum u noctpoenue rpaduka Gynkuu. [IpeodpazoBanue rpaduka
(byHKIIUH

42

[TocTpoenue rpadguka 00paTHON HYyHKIIUH

KontpospHas padota

Tema 7.2.
CreneHHble,
NnoKa3aTeJjbHbIe,
Jorapupmuyeckue u
TPUTOHOMETPHYECKHE

OcHOBHOE coep:KaHue Y4eOHOI0 MaTepuaJia

I

Crenennble yHKIUM U UX rpapuxu
[lonsTHE cTeneHHOM (PYyHKIMM ¢ IIeNBIM U pallMoHabHBIM MoKa3atesneM. CBoiicTBa
CTEeNeHHOM (hYHKIIUHU € IIETBIM MOKa3aTeIeM U ee Tpaduk.

JIP 05, JIP 08, JIP
10

OK 02, OK 03, OK
04, OK 05, OK 06
TK 1.3.

TIK 2.4.




[N 2 | Hoka3arenpHas (¢pyHkuus, ee cBOMCTBA M rpadpux
Omnpenenenue nokazaTeabHON QyHKIMM, CBOWCTBA MOKa3aTeIbHON (YHKIUH, Tpadux
MoKa3aTenbHON (YHKIMH, IOCTPOSHHE rpaduka nokasaTeabHON QyHKINUN
3 Jlorapupmuueckas pyHkuus, ee CBOMCTBA U rpapuk
Omnpenenenue morapudmMuueckon PyHKITMH, CBOMCTBA JiorapumMudeckoit GyHKINH,
rpaduk sorapuMuieckoil PyHKIUH, TOCTpOSHHE TpaduKa JorapuhMUIECKOMr
byHKIMH
4 | TpuroHomerpuyeckue pyHKuuu u ux coiicrea. CpoiicTBa u rpapuku GpyHkuui
y = sin x; y = cosx. [lonsitue tpuronomerpuueckux ¢pynkuii. O0nactb onpeaeneHus
Y MHOKECTBO 3HAYEHUI TPUTOHOMETPUYECKUX (YHKIHH. YeTHOCTh, HEUETHOCTb,
NEPUOANYHOCTb TPUTOHOMETpUUYECKUX QYyHKIMH. O0nacTh onpeaeneHus u
MHOKECTBO 3HAYCHUH QYHKIHMHA y = Sin X; y = cosX. YeTHOCTh, HEYETHOCTb,
MEPUOIUYHOCTh (PYHKIME Y = sin X; ¥ = cosX. IIpOMeKyTKH BO3pacTaHus U YOLIBAHUS.
5 | CeoiicTBa u rpaduku GyHKIHI y = tgX H y = ctgx
O6nacTh ornpenesaeHusl © MHOXKECTBO 3HAUCHUN (QYHKIMH y = tgX u 'y = ctgx.
YeTHOCTb, HEYETHOCTb, IEPHUOTUIHOCTh QYHKIMH y = tgx u y = ctgx. [I[pomexyTku
BO3pacTaHus U yObIBaHUSI.
6 | IpeoGpa3oBaHue rpapuKOB TPUTOHOMETPHYECKUX (YHKIIMIA.
PaznuuHbie npeoOpa3oBaHus rpa)uKOB TPUTOHOMETPHUYCCKUX (YHKITUH.
7 | FTapmoHu4ecKne KoJeOAHMUS.
['padpuk rapMOHHYECKOTO KOJICOAHHSI.
IIpodeccnoHaTbHO-OPHMEHTHPOBAHHOE COJIePKAHME s
IIpakTH4yecKkue 3aHATHSA:
43 [TocTpoenue rpadMKOB U UCCIIEIOBAHUE CTENEHHON (DYHKIIUU
44 | TloctpoeHue rpaduKkoB 1 HCCiIeIOBAHHE TOKA3ATENBHOM QYHKIUH
45 | Mocrpoenne rpaduKoB 1 HCCIIENOBAHNE TOrapHPMIUECKON (YHKLUHI
46 | MccnenoBanme TPHrOHOMETPHYECKHX (YHKIMI M TOCTPOCHHE IrPadHKOB
47 | TlokasarenbHble, morapuMUUECKHe, TPHTOHOMETPUYECKHE YPABHCHHUS H
HEPABEHCTBA.
48 | Beimonxenue apud)MeTHUECKUX Onepaiyil Ha QyHKIHAME
KoutpoabHas padora Ne7 mo reme: « DyHKIMH, HX CBOHCTBA M rpauKN» 1
KoncyabTanuu )i
Paznea 8. 26(1k) JIP 06, JIP 07, JIP
MHoOrorpaHHuKH 1 08
KpYIJble Tejaa OK 02, OK 03, OK
Tema 8.1. OcHoBHOE coJiep:KaHie Y4eOHOr0 MaTepHaJia 5 04, OK 05, OK 06,
MHOrorpaHHuKH Muororpanauku. OCHOBHbIE IOHATHS U oNpelesenus.. Ilapaiejenune. OK 07

Pé&06pa, BepimMHbL, TpaHU ¥ TUArOHAIIM MHOTOTpaHHUKA. [IoHATHE pa3BEepTKH MHOTO-
rpasHuKa. MHororpaHsbie yriibl. [I0HATHE BBITYKIOIO MHOTOIPaHHUKA.




[Tapamienenunen u ero ceorcTea. Buabl napamenenunenos. [IpaMoyronbHbIi
napauienaenunes. Mamepenus napauienenuneaa. Jluaronanpaeie ceueHus. Kyo.

2 | Mpusma.
[Tonsitne mpusmbl. OCHOBHBIC MOHATUS U onipeaenieHus. [IpsimMast 1 HaKJIIOHHAs MpU3Ma.
Beicota npusmsl. IIpaBunbhbie mpu3Mbl. [1oHATHE TPaBUILHON H-yTOJbHON IPU3MBI.
3 ITupamupga. [IpaBusibHbIE IMPAMUBI. Y CEYeHHAS MAPAMHA/IA.
[Tonsitne nupamusl. OCHOBHBIE TIOHITHS U OTIPEICIICHHUS.
[Tonsitue u cBoiicTBa npaBuiIbHBIX nupamu. [lonstue anodemsl. Terpasap.
ITonsiTne n cBOMCTBA yceueHHON nupaMu/ibl. [IoHATHE U CBONCTBA NMPABUIIBHON
YCEUEHHOW MUPAMU/IBI.
4 | Ceuenns MHOTOIPaHHUKOB
Bunbl u noctpoeHue ceueHnid MHOrorpaHHUKoB. CeueHust Ky0a, IpU3Mbl, TUPAMUIBIL.
5 | Cummerpun B npoctpancTBe. IIpaBujibHbIE MHOTOTPAHHHKH

[Tonsitue cummerpuu. LlenTpanbHas, oceBasi CAMMETPHUSI, CAMMETPHUS OTHOCUTEIILHO
wiockocT. Lentp cummerpun. Ocb cummerpuu. [1nockocts cummeTpun.
CummeTpust B MHOTOTpaHHHUKaX. CUMMETpHUH B KyOe, B TTapaJijIeNICIIUIIe Ie, B IPU3ME H
nupamuze. [IpaBuibHBIC BBITYKIIbIE MHOTOTPAaHHUKH (TETpasap, KyO, OKTadIp,
noaekadip U ukoca’ap) Teopema Ditnepa.

IIpakTHyeckne 3aHATHI: 7
49 | BeruncieHne OCHOBHBIX 2JIEMEHTOB apaUICICIIAIIC/A.
50 | Bpruncienne oCHOBHBIX 2JIEMEHTOB IIPU3MEL
51 | Bpluncinenue 0CHOBHBIX 2JICMEHTOB THPAMHJIBL.
32 | MoctpoeHue cedeHuit MHOTOIPaHHHKOB
KonTponbHast pabota 0
Teﬂrgeé“aa&%-ﬂ st OCcHOBHOE co/lep:KaHie Y4eOHOro MaTepuaJia 2
pain 1 | Huauuap
[TonsiTue Tena u noBepxHocTu BpameHus. [lonsatue nunmuuapa. OCHOBHbIE MOHATHS U
onpeaeneHus. OceBble ceueHus IMHAPA. LIeHTp cuMMeTpun IHHIPA.
KacarenbHast mimockocTs HUIMHApA. Pa3BepTka HUIHHIIpA.
2 | Konyc. YcedyeHHbIN KOHYC
[TonsiTue konyca. OCHOBHBIE MOHATUA U onpeneneHus. OceBble ceUeHUs! KOHyca.
[Tnockoctu cummeTpun koHyca. KacaTtenbHas miiockocTs KoHyca. Pa3BepTka KoHyca.
YceueHHBIN KOHYC.
3 | Hlap u chepa
[Tonsitue mapa. OcHoBuele onpenencHus. [lorstue chepsl. [lonsTHe IapoBoro
cerMeHTa. BzanMHoe pacnonoskeHue mapa 4 miockoctd. CedeHue mapa miocKOCThIO.
JnamerpanbHas iiockocTs. Ceuenne cepbl INIOCKOCThIO. bosbias OKpyKHOCTb.
KacarenbHas miockocTs mapa u ee cBoiictBa. [loHsTHE KacaTeaIbHOU MPAMOM K 1apy
U ee cBoiicTBa. BrincanHas u onucanHas cepsl.
IIpakTHyecKkue 3aHATHSA: 4




5 | Beruncnenue OCHOBHBIX RJIEMEHTOB IIMJIMHIPA.

3

5 | Beruncnenue OCHOBHBIX 3JIEMEHTOB KOHYCA M YCEUEHHOT'O KOHYCA.
4

5 | BeruucieHne oCHOBHBIX 3JIEMEHTOB IIapa.

5

KonTpoarHas padora

Tema 8.3.
HN3mepenus B
reoMeTpum

OcHOBHOE€ CoACpKaHuC yqeﬁﬂoro MaTepuaJjia

|

IInomaab n 00béM reomerpuyeckoro teqaa. [linomanb 1 00bEM MHOTOrpaHHHMKA.
[ToHsATHE pa3BepTKU U IJIOLIAM TOBEPXHOCTH F€OMETPUIECKOr0 Tena. AKCHOMBI
oobema. [TonstTue oo6beMa u ero cBoiicTBa. Exunuiist usmepenust oobema. @opmyIib
00bEeMOB Ky0a U IPSMOYTOJIBHOTO Mapajuiesienunesa.

[Inomany G0KOBOM M MOJHOM MOBEPXHOCTH Ky0a, Mapaienenumnesaa, Npu3Msl.
[Tnomans G0KOBOM M MOIHOM MOBEPXHOCTH NMPaBUIbHBIX Ipu3M. Dopmyna s
BBIUUCIICHHS 00beMa Mpu3Mbl. DOpMyYITbI AJ1s1 BBIYUCIICHHUS TUIOIAAN OOKOBOW U
MIOJTHOM MOBEPXHOCTH MUPAMUbI, TPABUILHON MUPaMU/Ibl, YCEUEHHONW MUPaMUJIBL.
®opmyna a7 BEIYUCICHUST 00beMa MUPaMH/Ibl, IPABUIIBHOW MUPaMU/IbI, YCEUYSHHOM
UPaMUJIBL.

Inomanb u 00bEM TeJ1 BpanieHus.

@dopmyIibl U1 BEIYUCIEHHS TUIO0IIA 1 OOKOBOM U MOJIHOM MOBEPXHOCTH LMWINH/APA.
dopmyrna a7 BEIYUCICHUST 00beMa IIITHHIIPA.

@opmyIibl U1 BEIYUCIEHHS TUI0IIA 1 OOKOBOM 1 MOJIHOM MOBEPXHOCTH KOHYCA,
yCeueHHOTo KoHyca. Dopmyra Ui BEIYUCIEHHS 00beMa KOHYCa, YCEUeHHOTO
KOHYca.

@DopmyIibl [T BEIYUCIEHHS 00beMa IIapa  IUIOMmaan chephl, DIEMEHTOB Mapa.

ITogo0Oue TeJ.
OTHOIICHHSI TUIOMIA/ICH MTOBEPXHOCTEH U 00HEMOB MOJOOHBIX TEJL.

IIpodeccnoHATBbHO-OPHEHTHPOBAHHOE COJIEPKAHME

IlpakTH4yecKue 3aHATHS:

5 | Beruncnenue momaaei 1 00bEMOB MHOTOTPAHHUKOB.
6

5 | Beruncnenue momaaei 1 00bEMOB T BPAIICHHUS.

7

5 | Beruncnenue mioiaaeii 1 00LeMOB CIOKHBIX TE.

8

KonTpoabHnas padora Ne 8 mo reme: «MHOTOrpaHHMKHU M KPYIJible TeJIay




Kouncyabranuu 1
Pa3znen 9. 35(2k) JIP 05, JIP 09, JIP
Hauana 13
MaTeMATHYeCKOI0 OK 02, OK 03, OK
AHAJIN32 04, OK 05, OK 06
Tema 9.1. OcHOBHOe coJepkaHMe YYeOHOr0 MaTepuaja 2 IIK 1.3.
Iocsexona- I YucaoBas Mocjae10BaTeJbLHOCTDL U €€ CBOMCTBA TIK 2 4.
TeJbHOCTH. N .
HenpepbIBHOCTH IlonsTre YncIOBOM H?CﬂeﬂOBaTeHLHOCTH. Crioco0FI 3a7aHNs U CBOMCTBA YHCIIOBBIX
YHKIUH IOCIIEJOBATEIILHOCTEH.
2 | BeckoHeYHO YObLIBAIOIAsi FeOMETPHYECKasi MPOrPeccHsi
I'eomerpuueckas nporpeccus. CymMma NepBBIX /7 WICHOB N'€OMETPUYECKON IPOTPECCUMN.
[TonsiTre GeckoOHEUHO YOBIBAIOIIEH TeoMeTpruiecKkoii mporpeccuu. Gopmyna cyMmmbl
OEeCKOHEYHO yObIBaIOLIe reOMEeTpHUECKON IPOrPECCHH.
IlpakTuueckne 3aHATHS: 2
59 | Beiunciienne npejesna nocjieJ0BaTeabHOCTH.
60 | BerurciaeHne CyMMBI TIEPBBIX 7 YWICHOB F€OMETPUYECKOM Mporpeccu. Boruucienue
CYMMbI O€CKOHEUYHO YOBIBaIOIIEH I€OMETPUYCCKON ITPOTrPECCHH.
KonTposabHasa padora 0
Tema 9.2. OcHOBHOE€ coep:KkaHue Y4eOHOI0 MaTepuaJia 8
gp0ﬂ3BOHHaa I | Hpoussoanast pynkuun. @PU3MYECKHId U reOMETPHYECKHIH CMBICJ POU3BOXHOM
YHKIMHU U eé
npuMeHeHIe. [TonsiTre mpuparieHus aprymeHTa u npuparnienus Gyunkuuu. [lonsatue ckopocTtu

n3MeHeHus1 GyHKmu. [loHsTHE TPON3BOIHON (QYHKINU. AJITOPUTM OTPEACTICHUS
npou3BogHON yHKIMU. CBA3h MPOU3BOAHON (PYHKIMH C HENPEPHIBHOCTBIO.

OcHoBHble npaBuia nuddepenunposanns. Ilpou3BogHbIe 0CHOBHBIX
3JIEMEHTAPHBIX (PYyHKIIUIA,

[IpousBoHast CyMMBI, pa3HOCTH, IPOU3BEACHNUS, YaCTHOTO QyHKIMii. [Ipon3BoaHas
(GYyHKIMU, YMHOKEHHON Ha MOCTOSHHBIN MHOKUTENb. PDOpMYyJIbl BBIYMCICHUS
MIPOM3BOIHON CTETIEHHOH, MMOKa3aTebHOM, IOTapu(hMUIECKOM, TPUTOHOMETPHUYECKIX
GyHKIHA.

ITpou3BoaHas CJI0OKHOM (PYHKIMH.
@dopmysa BRIYUCIECHHUS TPOU3BOTHON CIOXKHOU (DYHKITUH.

KacareabHas k rpa¢uky QyHKUHMHU U eé ypaBHeHHeE.
YpaBHeHHE KacaTeJabHOU K TpaduKy QyHKIHU.

IIpuMeHeHHre NPOU3BOAHOM K HCCJIeI0BAHUIO (PYHKIM M.

[Ipu3naku Bo3pactanus u yObiBaHUs pyHKIMHU. JlocTaTOUHOE yCIIOBUE BO3pacTaHUS U
yObIBaHUs (yHKIUU Ha uHTepBase. [IpomexxyTku MoHOTOHHOCTH PyHKUIMU. [TonaTue
Touek 3KcTpemyMa QpyHkuun. Heobxoanmoe ycioBue CyliecTBOBaHUS SKCTpEMyMa B
Touke (Teopema Pepma). CrarioHapHbIE U KPUTHUECKUE TOUKU (DYHKIHH.
JlocTaTouHbI€ YCIOBUS CYIIECTBOBAHUS IKCTpEMyMa (PYHKIIUH.

IToHsiTe HAanOOIBIIIETO0 M HAUMEHBIIIETO 3HAUCHUS (by'HKI_II/II/I Ha OTPE3KCE. AJITOpI/ITM




HaXO0XJICHUA HauOOJILIIEr0 N HAMMEHBIIIETO 3HAUYCHUS q)YHKHI/II/I Ha OTPE3KE.

6

IIpousBoaHas B (pU3MKe U TEXHUKE
MrHOBEHHOE YCKOPEHUE TOYKU B JAHHBI MOMEHT BPEMEHH.

IIpodeccnoHaILHO-OPHEHTHPOBAHHOE COIePKAHME

IIpakTnyeckue 3aHATHA: 9
61 | Beruncinenre npon3BOIHBIX OCHOBHBIX 3JIEMEHTAPHBIX (DyHKIHMIA
62 | CocraBneHue ypaBHEHHUN KacaTeJIbHON K rpaduky GyHKIMH
63 [IpuMeHeHre MPoN3BOIHON MCCICTOBAHUIO M MIOCTPOCHUIO TPaHUKOB (YHKITHA.
64 [TponsBoHas B GU3HUKE U TEXHUKE
65 | Pemenye npuKIaJHbIX 3134
KonTpoabnHasi padora Ne 9 o teme: «IIpou3BoaHasi U e€ npUMeHEeHH ) )
KoncyabTanuu Ji
Tema 9.3. OcCHOBHOE€ coiep:KaHue YYeOHOro MaTepuaJja 5
HHTterpay u ero I TepBoodpasHasi.
NpuMeHeHue N . N
[TonsiTne mepBooOpazHoii. OCHOBHOE CBOMCTBO MepBO0Opa3Hon. Tpu mpaBuiia
HaXO0KJICHHUS ITepBOOOPaA3HOM.
2 | Onpenenennblii unterpaji. ®opmyaa Heworona-Jleionuna
3agauu, TPUBOIAIIME K TOHATUIO ONIPEACIICHHOTO MHTerpaina. KpuBonnHeiHas
Tpaneuus. [Inomanas kpuBorHEHHON Tpaneuuu. [loHsaTHe HHTErpabHOM CYMMBI.
[lonsTHE M BRIYMCICHHUE ONPEASICHHOTO HHTErpaa.
3 | Crioco0bl BbIYMC/IEHHSI TJIOIIAAeH MJI0CKHX GUTYP € MOMOIILI) HHTErPaJioB.
du3znyeckoe NPUI0KEeHNE ONpeeIeHHOT0 HHTerpaJa
BrlunciieHue nyTH, IPOICHHOIO TOUYKOH. BerunciaeHue paboThl.
IIpodeccnoHaIbLHO-OPHEHTHPOBAHHOE COJIePKAHME 7
IIpakTHYecKHe 3aHATHS:
66 | Brluncienue nepBoo0pa3sHbIX OCHOBHEIX DJIEMEHTAPHBIX (DYHKLUHI
67 | BeluncieHue onpeeneHHoro HHTerpaia
68 ['eomeTpuyeckre NpUIOKEHUS ONPEACTIEHHOTO HHTETpaja
69 | Pelenve npuKiIagnbIx 3a0a4
KonTpoabnasa padora Ne 10 mo teme «MHTerpaj u ero npuMeHeHH e J
KoncyabTanumu Ji
Pa3znen 10 9(1Ikx) JI3P 05, JIP 07, JIP
’ 1
DJIEMEHTBI Teopuu OK 0%( OK 03, OK
BEPOSITHOCTEH U 04, OK 05, OK 06
MaTeMaTH4eCcKoM IIK 1.3.
CTATHCTHKH 1K 2.4.
Tema 10.1 OcHOBHOE€ coiep:KaHHe YU4eOHOro MaTepuaJja 2
DJIeMEeHThI TeOPUH 1 Cayuaiinbie coObITHS. BeposiTHOCTH COOBITHS
BeposiTHOCTE [TonsITHST COOBITHS, CITyYaHHOTO COOBITHS, TOCTOBEPHOTO U HEBO3MOYKHOTO COOBITHSL.

HecoBmecTHble 1 TpOTHBOMOJIOKHBIE cOObITUS. Kitaccuueckoe onpenenenre
BEPOSATHOCTH.




TeopeMbl C10KeHHS U YMHOKEHHS BEPOSITHOCTEH
TeopeMsl ciiokeHUs] BEpOSITHOCTEH HECOBMECTHBIX X COBMECTHBIX COOBITHI. TeopeMsl
YMHO)KEHUS] BEPOSITHOCTEH HE3aBHCUMBIX M 3aBUCUMBIX COOBITHH.

JAuckperHasi ciiyyailHasi BeJIMYMHA, 3AKOH ee pacnpeaejeHus.
HucnoBble XapaKTEpUCTUKU TUCKPETHOM CIydaitHOM BennuyuHbl. [IoHATHE 0 3aKOHE
OOJIBIINX YHCEIL.

IIpodecconaIbHO-OPMEHTUPOBAHHOE COJIEPKAHME 2
IlpakTnueckue 3aHATHA:

70 | BeraucneHne BEpOSITHOCTEH.

71 | Pemenue npukiaagHbIX 3a7a4.

KonTponrsHas padboTa 0

Tema 10.2. OcHOBHOE€ coep:kaHue Y4eOHOI0 MaTepuaJia 2

JJIeMeHTBl 1 | IpencraBienne 1anubIX B BUIe rpaQuKoB, 1HArpamMm, TabJIui.

MATCMATHCCKOM [MousiTre BHIOOPKHU, BAPHAHTHI, YACTOTH M OTHOCHTEIILHON YaCTOThL. DMITUPUYECKAs
CTATHCTHKH byskus pacnpenencaus. [IpencraBnenre qJaHHBIX B BUE IpadUKOB, JUarpamm,

Tabauil. [1oJUroH M TUCTOrpaMMa 4acToT.
2 | BoiGopounble psiabl pacnpeneaenusi. YncaoBbie XapaKTePUCTHKH.

Cpennee apudmeTnyeckoe 3HaUCHUE TIPU3HAKA BBIOOPOUYHON COBOKYITHOCTH,

BBIOOPOYHAsSI JINCIIEPCHUs, CPEAHEE KBAJIPAaTHYECKOE OTKJIIOHEHHE, MOJIA.
IIpodeccnoHaIbLHO-OPHMEHTHPOBAHHOE COJIePKAHME 2
IIpakTHUYecKHe 3aHATHS:
72 | PemeHue npuKIaIHbIX 33Ja4 MAaTEMAaTUYECKOH CTaTUCTUKM.
KonTpoabnas patora Nel2 no teme «JjieMeHTbI TEOPUH BEPOATHOCTEN U 1
MATEMATUYE€CKOM CTATHCTUKI)

Paznen 11. 18(1kx) JIP 07, JIP 09, JIP
YpaBHeHnus u 10
HEePABEHCTBA OK 02, OK 03, OK

Tema 11.1. OcHoBHOE cojep:KaHue Y4e0HOro MaTepuaa 7 04, OK 05, OK 06
YpaBHeHus u I | PaBHocuabHOCTH ypaBHeHuit. O01Ie METOABI PellieHHs] YPABHEHHI H HX CHCTEM.
HEpPaBEeHCTBA PaBHOCHIIBHOCTE ypaBHeHUI. O01Ie METOABI PEIICHHS YPABHEHHI: Pa3I0KEHNE Ha

MHOXHUTEIIH, BBEJICHIE HOBBIX HEM3BECTHBIX, II0JICTAHOBKA, rpad)UuECKUA METOI.
Crioco0bl perieHus: CUCTEMBI IBYX YPaBHEHHI ¢ ABYMsI HEU3BECTHBIMH: CIIOCO0
MOJICTAHOBKH, alNreOpandeckoro cioxenus, rpadpudeckuit. [lonstue oqHOpOIHOM
CHUCTEMBI U HECOBMECTHOM CUCTEMBI JIBYX JIMHEWHBIX YPABHEHUM C ABYMs
MEPEMEHHBIMU

2 | O6mue MeTObI pellieHUsI HEPABEHCTB.
MerTo/ibl peleHus HEPaBEHCTB: Pa30KEHNE HA MHOKUTENH, BBEJICHUE HOBBIX
HEM3BECTHBIX, IMO/ICTAHOBKA, Tpaduueckuii MeTo]1. M300pakeHne Ha KOOPINHATHOM
IUIOCKOCTH MHO’KECTBA PEIICHUM HEPABESHCTB C JIBYMsI IEPEMEHHBIMHU U MX CHUCTEM.

3 IlpuMeHeHne MaTEMATHYECKHUX METOI0B JIJIs pellIeHUs COAePKATEIbLHbIX 32/1a4.

IIpodeccnoHaIbLHO-OPHEHTHPOBAHHOE COJIePKAHME 10

IlpakTuueckne 3aHATHS:

73 | Kopnuu ypaBHeHuit. PaBHOCHMIIBHOCTE ypaBHeHuH. [IpeoOpazoBanne ypaBHEHUH.




74 | OcroBHBIC IIPUEMBI PELICHUS] YPaBHEHUIA.

75 | Pewrenne cucrem YpaBHEHHII.

76 OCHOBHEBIE IMPUEMBI PCHICHUA HCPABCHCTB

77T | Ucnonp3oBanue cBOfCTB 1 rpaduKoB PyHKIUHA U1 pelIeHns] ypaBHEHUHN U
HEPABEHCTB.

78 Pemenne 3aaa4 C IPAaKTUICCKUM COACPKAHNEM

KonTpoabHasi padora Nel3 no Teme «YpaBHeHHUSI M HEPABEHCTBA) 1
Bcero: 218
Hmozoseas ammecmauusn 6 hopme 3x3amena 8
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IIpumepHbIe TeMBbI HHAMBHAYAJIbHBIX YU4eOHBIX IPOCKTOB 110 MaTeMaTHKe
[TpumeneHne CBOWCTB (YHKIUI MTPH PELICHUN YPaBHEHUH.
Maremaruka B Moeit mpodeccun.
3aragku nupaMuf.
[IponsBoaHas u €€ NpakTUIECKOE IPUMEHEHHUE.
CBoiicTBa TPUTOHOMETPHUECKUX (DYHKIIMIA: TAPMOHHYECKUE KOJICOaHusI.
Haxoxxnenmne o6bEma Ten U IeHTpa Macc Tesla ¢ IOMOIIbIO UHTerpasa.
[TpumeHeHnue TpuroHomeTpuu B puznke. OGIaCTH NPUMEHEHHS TPUTOHOMETPHUH.
Hwucno e u ero TanHbl.

Uro moxa3bIBaeT Mmokas3areinbHast QyHKIHS.

. CocTaBneHue €I04HON TUPISTHIBL.

. BexTopHble AMarpaMmbl B LIETIAX IEPEMEHHOIO TOKA.
. [lapannenbHoe NPOEKTUPOBAHUE.

. 'eomeTpHueckne roa10BOJIOMKH.

. MHoOronvkas CiMMeTpHUsl B OKPYKaroIlleM HacC MUPE.
. MonenupoBaHue JOrMYeCcKUX 3ajad.

. Mcnionp30BaHne MeTO/1a HAMMEHBIINX KBaJAPaTOB IPU PaIMOTEXHUUECKUX N3MEPEHUSIX.
. HpI/IMeHeHI/Ie KOMIIJICKCHBIX YHUCCII IPH paCUYCTEC SJICKTPUICCKUX ueneﬁ.

. CpaBHHTeHBHBII)’I AaHAJIN3 METOJa KOMIINICKCHBIX aMIUIUTYJ U METOAAa BCKTOPHEBIX JHAarpaMm IIpu

pPEICHUHN 3a1aY JICKTPOTCXHHUKH.



3. YCJIO0OBUA PEAJIMBAIUUA ITPOT'PAMMBI YYEBHOTI'O ITPE/IMETA
3.1. TpeGoBaHus K MUHUMAJLHOMY MATEPUAJILHO-TEXHUYECKOMY 00ecnedyeHUuIo
Peanu3anus nporpammel yaeOHOTO MpeaMeTra TpedyeT HaIu4Yus yueOHOro KaOMHeTa MaTeMaTHKH.

O6opynoBanue yueOHOro KabuHeTa:

- I0CA/I04YHbIE MECTA [0 KOJIUYECTBY 00YUaIOLINXCS;
- pabouee MecTO IpernoiaBaTes;

- KOMIUJIEKT y4eOHO-HarIsAHbIX T0COOU;

- KOMIUIEKT 3JIEKTPOHHBIX BUAEOMATEPUATIOB;

- 33/1aHUS JUI KOHTPOJIbHBIX padoT;

- Ipo¢heCCUOHAILHO OPUEHTUPOBAHHbIE 3a/1aHMS;

- MaTepHaJbl dK3aMeHa.

TexHHUECKUE cpencTBa 0OyIeHUS:

- IEPCOHATILHBIN KOMITBIOTEP C JIULIEH3MOHHBIM IIPOrPaMMHBIM 00€CIICUeHUEM;
- IPOEKTOP C FIKPAHOM;

- IOCTYII K JIOKAJIbHOM ceTH U K cetu MHTepHeT;

- HHTEpaKTHUBHASI JOCKA.

3aisl:

BI/I6J'H/IOT€K8., YHUTaAJIbHBIN 3aJ1 C BBIXOJ0OM B CE€Th I/IHTepHeT.

3.2. UndopmanuonHoe odecrniedeHne 00y4eHust

Ilepeyenb pexoMeHayeMbIX Yy4YeOHbIX u3daHMil, HHTepHeT-pecypcoB, [I0NMOJHUTEJIbHOM
JINTEPaTypbl

OcHOBHbIE HCTOYHHUKMH:

Anumos III. A. u gp. Maremaruka: anredpa U Hadajla MaTEMaTUYECKOTO aHAJIM3a, FEOMETPHSL.
Anrebpa ¥ Hauvana maremMaTHyeckoro aHanusa (0a3oBblii M yriayOneHHbI ypoBHM).10—11
Kimaccel. — M., 2020.

Artanacsn JI.C., byty3oB B.®., Kagomues C.b., Kucenesa JI.C., ITo3usk 3.I'. 'eomeTrpus 10-11
kinaccoB. — M.: IIpocsemienne, 2019.

bammvakoB M.M. Marematuka. Yuebnuk: yue6. [locobue mis oOpazoBaT. YupexaeHUH Ha4d. U
cpen. mpod. obpazoBanusi. M.: U3narensckuii neHTp «Akagemus», 2021.

bammvakoB M.U. Maremartuka. 3agaunuk: y4ue6. [locobue ans oOpa3oBar. YupexkIeHUd Had. U
cpen. mpod. oopazoBanusi. M. : Uznarensckuii meHTp «Axkagemusy», 2021.

Konmoropos A.H., A6pamos A.M., dyauuusin FO.I1., UBnes b.M., IlIsapudypn C.U. Anredpa
Y Havayia aHanu3a. Yueonuk mist 10-11 kmaccos.,M.: IIpoceemenue, 2009.

MaremaTrka. COOpPHUK 3aJaHUil A MPOBEACHUS MHUCBMEHHOIO 3K3aMEHa 3a Kype cpelHeil
mrkossl. — M.: [poda, 2010.

I[OHO.]'IHI’ITCJII)HI)IC HCTOYHHUKMU:

1.

MopakoBuy, A.I'. Anrebpa um Hayama marematuyeckoro axamumza. 10 ximacc: B 2 u. Y. 1.
YueOHUK 19 ydamuxcsi o01eo0pa3oBaTebHbIX yUpexaeHUH (MpopuiIbHbIA ypoBeHb) / A.T.
Mopakosuy, I1.B. Cemenos. - M.: Muemo3una, 2020. - 457 c¢. — ISBN: 978-5-346-01200-9 / -
TekcT : HenmocpeACTBEHHBIN

MopakoBuy, A.I'. Anrebpa u Hayanma maremaTuyeckoro axamusa. 11 kmacc: B 2 u. Y. 1.
VY4eOHUK Ui ydaumxcsi o0uieoopa3oBaTebHbIX YUpexxaeHUH (poduibHblii ypoBeHs) / AL
Mopakosuy, I1.B. CemenoB. - M.: Muemosuna, 2020. - 351 c¢. — ISBN 978-5-346-03199-4/ -
Tekct : HemocpeACTBEHHBIH

Mopakosuu, A.I'. Anrebpa u Havama Matemaruueckoro axHaimsa. 10 xiacc: B 2 u. Y. 2.
3amauHuK Ui ydamuxcs o01ieo0pa3oBaTeibHbIX yupexxaeHui (nmpoduibHbli ypoBeHs) / AL



Mopakosuy, JI.O. Jlenumesa, JI.W. 3BaBuu [u ap.] - M. : Muemosuna, 2020. - 336 c. — ISBN:
978-5-346-01202-3/ - Tekct : HEMOCPEICTBEHHBIIH

MopakoBuy, A.I'. Anrebpa u Hadana MaTeMaTHueckoro ananusa. 11 kmace: B 2 4. Y. 2.
3amauHuK A y9almxcsi 001eo0pa3oBaTeNbHbIX YUpeKAeHUH (TpoduibHbIi ypoBeHs) / A.TL.
Mopaxosuy, JI.O. Jlenumesa, JI.W. 3BaBud [u ap.],- M. : Muemo3suna, 2020. - 137 c¢. — ISBN:
978-5-346-02411-8/ - TekcT : HEMOCPEICTBEHHBIH

HNHTepHET-pecypcehl:

1.

2.

3.

Bcepoccuiickue nnrepaer-onummnuaabl. - URL: https://online-olympiad.ru / (gata obparienus:
12.07.2021). - TekcT: 31€KTPOHHBIMH.

Enunas xonnekuus uudpoBbix oOpazoBaTenbHbIX pecypcoB. - URL: http://school-
collection.edu.ru / (nara obpamenusi: 08.07.2021). - TekcT: 3M€KTPOHHBIM.

Nndopmannonnas cucrema «EnnHoe okHO ocTyna k o0pa3oBaTenbHbIM pecypcam». - URL:
http://window.edu.ru / (nara oOpamenus: 02.07.2021). - TekcT: 37€KTpOHHBIN.

Hayunas snekrponnas 6ubanoreka (HIbB). - URL: http://www.elibrary.ru (nata oOpamieHus:
12.07.2021). - TekcT: 31€KTPOHHBIMH.

OTtkpoIThIN KOMUTek. MaTematuka. - URL: https://mathematics.ru / (1ata oOpamieHus:
08.06.2021). - TekcT: 31EKTPOHHBIM.

[ToBTopum marematuky. - URL: http://www.mathteachers.narod.ru / (1ara oGparenus:
12.07.2021). - TekcT: 31€KTPOHHBIMH.

CrpaBOYHUK 110 MaTEMaTUKE JIs1 IIKOJIbHUKOB. - URL:
https://www.resolventa.ru/demo/demomath.htm / (mara o6pamenus: 12.07.2021). - Tekcr:
3JIEKTPOHHBIN.

Cpennsist MaTeMaTuueckasi MHTepHeT 1mkosa. - URL: http://www.bymath.net / (nara obparenus:
12.07.2021). - Tekct: 37eKTPOHHBIM.

®enepanbublii mopran «Poccuiickoe odpazoBanue». - URL: http:/ www.edu.ru / (nata
obpamenus: 02.07.2021). - TekcT: 37eKTPOHHBIN.

10. ®enepanbHblil IeHTp UH(DOPMALIMOHHO-00pa3oBaTenbHbIX pecypcoB. - URL: http://fcior.edu.ru /

(mara oopamenus: 01.07.2021). - Tekct: 31eKTPOHHBIN.


https://online-olympiad.ru/
https://www.resolventa.ru/demo/demomath.htm
http://www.mathteachers.narod.ru/
https://mathematics.ru/
http://www.elibrary.ru/

4. KOHTPOJIb 1 OLHEHKA PE3YJbTATOB OCBOEHUS JUCHUIIJINHBI

KonTposs ¥ omeHka pe3yJabTaToOB OCBOEHHMS y4eOHOro TpeaMeTa  OCYIIECTBISETCS
IpernojiaBareyieM B MPOLECCe MNPOBEACHUS NPAKTUYECKUX 3aHATUH, TECTUPOBAHHUSA, a TakKxKe
BBITIOJTHEHHSI OOYYaIOIMMMHUCS WHANBUAYATBHBIX 3a/JaHUM; PAaCKPBIBAIOTCS 4Yepe3 JUCHIUTLTHHAPHBIC
pe3yNbTaThl, YCBOGHHBIC 3HAHWUS U TPUOOPETCHHBIC CTyJCHTAMH YMEHUS, HaIlPaBJICHHbIC Ha
dbopmupoBaHre 00MKX U TPO(YECCHOHATHEHBIX KOMIICTCHITHI.

Oomas/npodeccuoHanbHas

Pa3zgen/Tema

Tun oeHOYHBIX

KOMIIeTeHI U1 MeponpusTHI
OK 01 Ilonmumare cymHocTh u | BBenenwe, P1, Tema VYeTHBI onpoc
COIIMAJIbHYI0  3HA4YUMOCTh ceoeir | 1.1 [IpakTuueckue paboThI

Oynymieir mpodeccuu, TPOSBISTH K
Hel
YCTOMYMBBIA UHTEPEC.

['pynmoBeie IpOEKTHI

OK 02 Opranu3oBbIBaTh COOCTBEHHYIO

ACATCIBHOCTD, BBI6I/IpaTB THUITIOBEIC
METOABI U CIOCOOBI
BBITIOJTHEHUS npoheCCHOHATBHBIX

3aJa4, OLIEHUBATh MX 3PPEKTUBHOCTDH
1 Ka4ecTBO.

P1, Tema 1.1

P2, Tema 2.1

P3, Tema 3.1., 3.2, 3.3
P4, Tema 4.1

PS5, Tema 5.1

P6, Tema 6.1

P7, Tema 7.1,7.2

P8, Tema 8.1, 8.2, 8.3,
P9, Tema 9.1, 9.2, 9.3
P10, Tema 10.1, 10.2

P11, Tema 11.1

JlenoBsle Urpsl
[TpakTnyeckue paboThI
['pynmoBsie IPOEKTHI

OK 03 [IlpuHumaTth pemieHus B
CTaHAAPTHBIX W HECTaHJapPTHBIX
CUTYyalUsX U HECTH 32 HUX
OTBETCTBEHHOCTb.

P1, Tema 1.1

P2, Tema 2.1

P3, Tema 3.1.,3.2, 3.3
P4, Tema 4.1

P5, Tema 5.1

P6, Tema 6.1

P7, Tema 7.1,7.2

P8, Tema 8.1, 8.2, 8.3,
P9, Tema 9.1, 9.2, 9.3
P10, Tema 10.1, 10.2

P11, Tema 11.1

Pa3zHoypoBHEBBIE 3a1aHUS
JlenoBwie Urpel
[IpakTnueckue padboTh
KonTponbHbIe paboTh

OK 04 OcymiecTBisATh MOUCK U
UCIOJIb30BaHUE MHPOPMAIHH,
HeoOxoauMoi 1171st 3¢ (HEKTUBHOTO
BBITIOJTHEHUSI TPO(PECCUOHAIBHBIX
3aja4, MpoeccnoHaIbHOrO U
JTUYHOCTHOTO Pa3BUTHSI.

P1, Tema 1.1

P2, Tema 2.1

P3, Tema 3.1.,3.2,3.3
P4, Tema 4.1

P5, Tema 5.1

P6, Tema 6.1

P7, Tema 7.1, 7.2

P8, Tema 8.1, 8.2, 8.3,
P9, Tema 9.1,9.2,9.3
P10, Tema 10.1, 10.2

P11, Tema 11.1

TIOUCK
HurepHer,
Mpe3eHTaLNH,
BBINOJIHEHUE
CaMOCTOATEILHON
BHEAyIUTOPHOU pabOTHI;
y4acTHe B:  HAy4yHO  —
MPAKTUYECKON KoH(pepeHIH,
MaTeMaTHYeCKON OJIMMIINAE,
NIPEAMETHOU Heleme

uHpopMauu B
CO3/1aHHE
COOOIICHHS,

OK 05 Ucnonp30BaTh
nH()OPMAITMOHHO-KOMMYHHKAITMOHHBIC
TEXHOJIOTHH B TIPO(ECCHOHATBLHOM

P1, Tema 1.1
P2, Tema 2.1
P3, Tema 3.1.,3.2,3.3

KoHcnekTrl
Coo0menus
NuauBuyanbHbIE TPOEKTHI




ACATCIBbHOCTH.

P4, Tema 4.1

P5, Tema 5.1

P6, Tema 6.1

P7, Tema 7.1, 7.2

P8, Tema 8.1, 8.2, 8.3,
P9, Tema 9.1,9.2,,9.3
P10, Tema 10.1, 10.2
P11, Tema 11.1

OK 06 PaboTath B KOJIJICKTHBE U
KoMaH[e, 3 (EeKTUBHO 0OIIATHCS C
KOJJIETaMH, PYKOBOICTBOM,
MOTPEOUTEIISIMHU.

P1, Tema 1.1

P2, Tema 2.1

P3, Tema 3.1., 3.2, 3.3
P4, Tema 4.1

P5, Tema 5.1

P6, Tema 6.1

P7, Tema7.1,7.2

P8, Tema 8.1, 8.2, 8.3,
P9, Tema 9.1,9.2,9.3
P10, Tema 11.0, 10.2

P11, Tema 11.1

Coobmenus
JlenoBsie Urpsl
[IpakTuyeckue paboThI

OK 07 bpatp Ha ce0st OTBETCTBEHHOCTh
3a paboTy WICHOB KOMAaH/IbI
(MOJYMHEHHBIX), pe3yJIbTaT
BBITIOJTHEHHUSI 3a]TaHHI.

P5, Tema 5.1
P8, Tema 8.1, 8.2, 8.3,
P9, Tema 9.1, 9.2

JlenoBsie Urpsl
Pa3zHoypoBHEBBIE 3a1aHUS

[IK 1.3. [IpuMeHATh KOHTPOJIBHO —
U3MEpUTENbHbIE TPUOOPHI AJIs
poBeeHUS COOPOYHBIX, MOHTAXKHBIX
Y JICMOHTQXXHBIX PabOT pa3IUYHbIX
BHJIOB PAJIMO3IEKTPOHHON TEXHUKHU.

P1, Tema 1.1

P2, Tema 2.1

P3, Tema 3.1.,3.2, 3.3
P6, Tema 6.1

P7, Tema 7.1, 7.2

P9, Tema 9.3

P10, Tema 10.1, 10.2

[TpakTrueckue paboThI
KontpomnbHbie paboThl
Pa3HoypoBHeBbIE 3aaHUs

[1K 2.4. BeiOupaTh u3mMepuTenbHbIE
MPUOOPHI U 00OPYAOBAHKE JIJISI
IIPOBEJEHUS UCIIBITAHUN y3JI0B U
OJIOKOB PaJHO3IEKTPOHHBIX U3JENIUN U
U3MEPATH X ITapaMeTphbl U
XapaKTEPUCTHUKHU.

P1, Tema 1.1

P2, Tema 2.1

P3, Tema 3.1.,3.2,3.3
P6, Tema 6.1

P7, Tema 7.1, 7.2

P9, Tema 9.3

P10, Tema 10.1, 10.2

[IpakTnueckue paboThI
KontposbHbie paboTbl
Pa3znoypoBHEBbIE 3a1aHUS
WNHauBuayanbHble IPOEKTHI




