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B 2018 rony u pekoMeH10BaHa K MCMOJb30BAaHUIO B YUe€OHOM Mpoliecce.

Opranu3zaius - pa3pabOTUHK:

['ocynapctBeHHOE OrOMKEeTHOE MpodeccunoHaabHOe 00pa3oBaTEIbHOE
yapexacHue «IlaBIoBCKuil TEXHUKYM HApOIHBIX XYI0KECTBEHHBIX MPOMBICIIOB
Poccuny».

PazpaboTuuk: O.B. KitokuHa, npenojgaBaTeib
BBICIICH KBATM(DUKAITMOHHONW KaTETOPUH.

PabGouass mporpamma paccMoTpeHa Ha 3aceJaHUM MPEIMETHON IMKJIOBOU
KOMHCCUM TIO 00I1eo0pa3oBaTeIbHbIM JAUCIUIUIMHAM W PEKOMEHJ0OBaHA Ha
YTBEPKJICHUE MEAArOrM4eCKOro COBeTa TEXHUKyMa.

[IpoToko:n 3aceqanust mpeaMeTHON 1TMKII0BOM Komuccuu Ne 7 ot 28.08.2018 r.

[Iporokon 3aceqanust memparorunueckoro coBera Ne 7 ot 29.08.2018 r.
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[TOSJACHUTEJIbHAA 3AIIMCKA

PaGouas nporpamma paspaboTaHa Ha OCHOBE:

— tpeboBanniit PI'OC cpeanero obmiero odbpazoBanus, ¢ yuetom [IpumepHoit
OCHOBHOM 00pa3oBaTelIbHOM MporpaMMbl CpelHero o0miero o0pa3oBaHus,
0J100peHHOH penieHreM (enepaibHOro yueOHO-METOIUYECKOro OOBEAMHEHUS 110
obmemy oopazoBanuio (mpotokos Ne 2/16 ot 28 utons 2016 r.)

— IlpumepHoif mporpaMmbl 0011€00pa30BaTENbHON yUEOHOU AUCIUTIIUHBI
«MarteMaTuka: anrebpa W Hayajga MaTeMaTUYECKOIO aHajldu3a; T'e€OMETPHS»
(manee «Marematuka) It TIpoeCCHOHANBHBIX  00pa3oBaTEIbHBIX
OpraHu3aIni, pekomeHioBaHHON ~ DellepalibHBIM  TOCYJIapCTBEHHBIM
aBTOHOMHBIM YyupexJeHueM «DeaepaibHbli HHCTUTYT Pa3BUTUSA 00pa30BaHU
(Or'AY «®UPOy») JJI8  pealv3alid  OCHOBHOM  mpod)eCCHOHAIBHOU
obpazoBarenpHOU mporpamMbl CITO Ha 6aze ocHOBHOTro o0miero o0pa3oBaHUs
C moJiydeHueM cpeasHero oodmero oOpazoBanus. (IIpotoxon Ne 3 ot 21 wurons
2015 r. Peructparnuonunsiii Homep peuensuu 377 ot 23 utons 2015 r. ®T'AY
«®UPO») n mpenHazHaueHa Mg MOJY4YEHHUs cpeaHero ooOuiero oOpa3oBaHUs
CTyJIeHTaMH, OOydaromMMHUCs Ha 0a3e OCHOBHOTO oO1iero o6pa3zoBaHUs IO
[MITKPC no npodeccuu 54.01.02 FOBenup.

Pabouas nporpamma yueOHON NUCUUILIMHBI pa3paboTaHa B COOTBETCTBUU C
TEXHUYECKUM NpoduiieM nNpoPecCHOHANIBHOTO 00pa30BaHusl.

Copepxanne mnporpammbl  OVY/[.02 Marematuka HampaBJI€HO Ha
TOCTH)KEHHUE CIEAYIOIMNX eTeH:

o oOecrneueHne CHOPMUPOBAHHOCTH TPEIACTABICHUNH O COIUATBHBIX,
KYJbTYPHBIX U HCTOPUUYECKUX (haKTOpax CTAHOBJICHUS MAaTEMAaTHKH;

o obOecneueHne cHOPMHUPOBAHHOCTU JIOTUUECKOTO, AJITOPUTMUUYECKOTO H
MaTeMaTUYECKOT'0 MBIIILICHHUS;

« obecrieueHne CGHOPMUPOBAHHOCTH YMEHHH NPUMEHSTh MOJy4YCHHBIE
3HAHUS TP PEIICHUU PAa3TUIHBIX 3a]1a4;

« obOecneueHne cHOPMHPOBAHHOCTH NPEJACTABICHUNA O MaTeMaTHKE Kak
4acTH  OOIIEYEIOBEYECKOW  KYJIbTYphl, YHUBEPCAJIBHOM  SI3BIKE  HAYKH,
MTO3BOJISIONIEM OTMCHIBATH U M3yYaTh PeajbHbBIC MPOTIECCHI U SBICHUS.

B mporpamMmmy BKIIIOYEHO CoOJEp)KaHHE, HAIpaBJICHHOE Ha (OPMHPOBAHHE Y
CTYJCHTOB KOMIIETEHIIMH, HEOOXOAUMBIX [Jii KauyeCTBEHHOIO OCBOCHUS
[ITIKPC: wucnonp3oBaHWE€ yYMEHMHW W 3HAHUW  Y4E€OHBIX  JUCIUILIUH
dbenepaabHOr0 TrOCYJapCTBEHHOTO 00pa30BaTEILHOrO CTAaHJApPTa CPEIHEro
ob1uiero oopazoBaHusi B poheCCUOHATBLHOU IEATEILHOCTH.

ITo yueoHoit mucnumumae OVY][.12 Marematuka TIpeayCMOTPEHO
WHIMBUyaTbHOE MPOCKTUPOBaHUE corylacHO [lonoxxeHuto 06 MHANBUAYAITHHOM
npoekTe ooyuarmuxcs no gucuuniauaam OO/] ot 29.08.2018r.



OBIIASI XAPAKTEPUCTUKA YUYEBHOM JUCIUTIINHBI

Marematuka  sBiaserca  (QyHIaMeHTaIbHOW  001Ie00pa3zoBaTEIbHOM
JUCIUIIJIMHON CO CIOXHUBIIMMCS YCTOWYMBBIM COJIEp)KaHUEM M OOUIUMHU
TpeOOBaHUAMU K NOATOTOBKE 00YyYarOIINXCS.

[Ipy  ocBoenum  mpodeccuu CIIO  TexHMYECKOro npoduis
npodecCHOHATBLHOTO 00pa30BaHUs MaTeMaTHKa M3ydaeTcs Oojiee yriayOoseHHO
Kak npoduibHas ydebHas aucuuuinHa Ha ypoBHe DPI'OC cpemnero o61ero
oOpa3oBaHMs.

OO6mme uenu U3y4eHUs MaTeMaTUKU TPAJULMOHHO pealu3yloTcs B
YeThIpeX HampaBjcHHsaX: 1) oOmiee mpeactaBicHUE 00 HACIX U METOJaax
MaTEMATUKH;, 2) WHTEIUICKTyalbHOE pa3BUTHE; 3) OBJIAJIEHUE HEOOXOIMMBIMU
KOHKPETHBIMH 3HAHUSIMU U YMECHUSIMU; 4) BOCIIUTATEILHOE BO3ACHCTBHE.

[Mpodunuzanuss menet mMareMaTHYECKOro OOpa30BaHUsI OTpa)kaeTcs Ha
BBIOOpE MPUOPUTETOB B OPraHU3ANMU YUEOHOH JEATENTbHOCTH O0YydYaroIIMXCsl.
Jnst TexHudeckoro npoduis npodeccuoHaabHOTO 00pa3oBaHUs BBIOOp Iesu
CMeUIaeTcss B MparMaTUyeCcKOM HaIpaBJIEHUH, MPEIyCMATPUBAIOIIEM yCUIICHHE
U pacuIMpeHHe  MPUKIAJHOIO  XapakTepa  M3y4eHUs  MaTeMaTHKH,
IPEUMYIIECTBEHHON OpPUEHTAIMU Ha aJTOPUTMUYECKHUI CTHIIb MO3HABATEIbHON
NeATENbHOCTH.

Conepxkanue ydeOHOM JUCHUIUIMHBI pa3pabOTaHO B COOTBETCTBUM C
OCHOBHBIMH COJIEpKATEIbHBIMHU JIHHUSIMU 00yUEeHHS] MAaTEMaTHUKU:

o anreOpamyeckas JIMHUS, BKJIIOYAIONlasg CUCTEMATH3allUI0 CBEIACHUU O
YyCcilaX; HW3YYEHHE HOBbIX U O0000IIEHHME paHee M3YUEHHBIX OIepanuii
(BO3BeIEHME B CTENEHb, HU3BJICUEHHE KOpHS, JorapupMHUpOBaHHE, CHUHYC,
KOCHUHYC, TAHI'€HC, KOTAaHIM€HC M OOpaTHbIe K HHUM); M3y4€HHUE HOBBIX BHJIOB
YUCJIOBBIX BBIPAXKEHUN U (OPMYIT; COBEPIICHCTBOBAHNE MPAKTUIECKUX HABBIKOB
U BBIYUCIHUTENBHOW  KYyIbTYphl, pacUIUpeHHE U  COBEPIICHCTBOBAHUE
anreOpanyeckoro ammapara, cHOpPMHUPOBAHHOTO B OCHOBHOM IIIKOJIe, U €TO
IPUMEHEHUE K PEIICHUI0 MaTeMaTHYEeCKUX U MPUKIIAJHBIX 3a/a4;

e TEOPETUKO-(YHKIMOHAJbHAS JIMHUS, BKJIIOYAIONIAsg CUCTEMaTH3alUI0 U
paclmiMpeHre cBeAeHUM O (YHKIHUSAX, COBEpPUICHCTBOBaHHE TrpadUuecKux
YMeHl/Iﬁ, 3HAKOMCTBO C OCHOBHBIMH HACAMHU U METOJaMHU MAaTEMAaTHUYCCKOI'O aHaJIu3a
B o0beMe, TMO3BOJSIONIEM HCCIENOBATh JJIEMEHTAapHble (QYHKUMM U pelaTh
npocTelne reoMeTpuyeckue, Gu3nueckue u Apyrue NpuKkiIaJHble 3a1auu;

o JHWHUS ypaBHEHWA W HEPABEHCTB, OCHOBAaHHAas Ha TIOCTPOCHUH U
UCCIIEOBAaHUN MaTeMaTHYECKUX MOJIEJICH, MepeceKaromascs ¢ anredpandeckoi
U TEOPETUKO-(PYHKIMOHAJIBHON JUHUAMH U BKJIOYAIOIIAas pa3BUTUE H
COBEPILCHCTBOBAHUE TEXHUKU aireOpandeckux mpeoOpa3oBaHUil sl peuieHus
ypaBHEHUM, HEPABEHCTB M cuUcCTeM; (HOPMUPOBAHUE CIIOCOOHOCTU CTPOUTH U
UCCIIE0BATh MPOCTEHIITNE MaTEMAaTHIECKUE MOJIETTU TIPU PEIICHUH MPUKIIATHBIX
3a/1a4, 3a/1a4 U3 CMEXHBIX U CTECIHATbHBIX TUCIUTLIINH;



o TeoMeTpuuecKas JIMHMS, BKJIOYAIOU[as HArJAJHbIe TMPEJICTaBICHUS O
INPOCTPAHCTBEHHBIX (UTypax U H3y4YEHUE HUX CBOMCTB, (POPMUPOBAHHE H
pa3BUTHE MPOCTPAHCTBEHHOTO BOOOpaKeHUs, pa3BUTHE Croco6oB
FEOMETPUUYECKUX HM3MEPEHUM, KOOPAMHATHOTO W BEKTOPHOTO METOJOB IS
pellleHUs MaTeMaTUYECKUX U MPUKIAAHbIX 3a/1a4;

e CTOXACTHYECKAas JTUHUS, OCHOBaHHAS HA Pa3BUTUU KOMOWHATOPHBIX YMECHUMH,
npe/ICTaBICHUM 0 BEPOSITHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSIX
OKpPY>KaloIllero MUpa.

MECTO YYEBHOU JUCILUILINHBI B YYUEFHOM ITJIAHE

VYuebnas muctummHa OY /(.12 MaremaTuka BXOJUT B COCTaB MPO(HIBHBIX
00111e00pa30BaTENIbHBIX YUEOHBIX JUCHUIUINH, POPMHUPYEMBIX M3 0053aTEIIbHBIX
npeameTHbIX obnacteir I'OC cpeanero obmero oopa3oBaHUs.

MareMaTrka M3y4aeTcsi Ha MEPBOM M BTOPOM Kypcax B IEPBOM, BTOPOM,
TPETBEM M YETBEPTOM CEMECTpax. 3aBepIIaeTCs TMOJBEICHUEM UTOTOB B (opMme
’K3aMeHa B paMKaX MPOMEKYTOYHON aTTECTAIlMU CTYJICHTOB B MPOIECCE OCBOCHUS
POrpaMMbI MOATOTOBKH KBaTU(UIIUPOBAHHBIX PaO0UYNX, CITY>KaITUX.

PE3VYJIbTATHI OCBOEHU S YUYEBHOU JIUCIIUTTIJIMHEBI

OcBoenue  cojepkaHuss ~ yuyeOHOW  JUCHMIUIMHBI  «MaTteMaTtuka»
o0ecrnieynBaeT JOCTUKEHUE CTYJECHTAMU CIEAYIONIUX pe3yabmamos:

o JIUYHOCHIHBIX '

c(hOpMHUPOBAHHOCTh TPEACTABICHUH O MaTeMaTHKe KaK YHHBEPCAIHbHOM
S3bIKE HAyKH, CPEJICTBE MOJCIUPOBAHMS SBJICHUH W TIPOIECCOB, HACIX W
METOJIaX MaTEeMaTHKU;

MOHMMAaHUE 3HAYMMOCTH MAaTEMaTUKH i1 HAYYHO-TEXHHUYECKOTO MpOrpecca,
c(hOpMUPOBAHHOCTH OTHOIIICHUSI K MaTeMaTUKE KaK K 4acTU 0OIeueI0BeYeCKOn
KyJbTYphl 4€pe3 3HAKOMCTBO C MCTOPHEH pa3BUTUS MaTEMATUKH, DBOJIOIUECH
MaTeMaTUYECKUX UCH;

pa3BUTHE JIOTHYECKOTO MBINIJICHUS, TPOCTPAHCTBEHHOTO BOOOpaKEHUS,
ANTOPUTMUYECKOW  KYJIbTYpPhl, KPUTHYHOCTH  MBIIUICHUS Ha  YpOBHE,
HeoOXoauMoM  JJig  Oyaymed mnpodeccMoHanbHON — IESITEIbHOCTH, IS
MPOIOJDKEHHST 00pa30BaHUs M CAMOOOPa30BaHUS,

OBJIQJICHUE MATEeMAaTUYECKUMU 3HAHUSIMHA U YMEHUSIMU, HEOOXOIUMBIMHU B TI0-
BCEHEBHOM KU3HM, JJIsI OCBOCHUSI CMEKHBIX €CTECTBEHHO-HAYUYHBIX JUCIHUIUTNH
U JUCHUIUIMH TPO(PECCHOHAIBHOTO IUKIIA, JUISI TOJYyYCHHS OOpa3oBaHHUS B
o0J1acTax, He TpeOyIUX yri1yOJIeHHOW MaTeMaTUHYEeCKON MOATOTOBKHY;

FOTOBHOCTh W CIIOCOOHOCTH K  OOpa3oBaHHWIO, B TOM  YHCJIE
caM000pa30BaHWIO, Ha MPOTSHKCHUN BCEH JKM3HH; CO3HATEIILHOE OTHOIICHHUE K
HETPEPHIBHOMY OOpa30BaHUIO KAK YCIOBHIO YCIENIHOW MPOdeCCHOHATBLHOU |
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0OI11IeCTBEHHOU €SI TeIbHOCTH;

TOTOBHOCTb M  CIIOCOOHOCTbH K CaMOCTOSATEJNbHONM TBOpPYECKOHW U
OTBETCTBEHHOM /€SI TEIbHOCTH;

FOTOBHOCTh K KOJUICKTUBHOUW paboTe, COTPYJIHUYECTBY CO CBEPCTHUKAMU B
oOpa3oBarenbHON, OOIIECTBEHHO IIOJIE3HOH, Yy4eOHO-HCCIIe0BaTEIhCKOM,
MPOEKTHOU U APYTUX BUAAX JACATEIBHOCTH;

OTHOIICHUE K MPO(PECCUOHANBHON NESITEILHOCTH KaK BO3MOKHOCTH YYaCTHS
B PCIICHUU JIMYHBIX, OOIIECTBEHHBIX, TOCY/IapCTBEHHBIX, OOIICHAIIMOHATBHBIX
npooeM;

o MemanpeoMemHuixX:

YMEHHE CAMOCTOSITEIbHO ONPENENSTh LENU JEATEIbHOCTH M COCTaBISATH
IJIaHbl JIESITEIbHOCTH; CAMOCTOSATENIBHO OCYIIECTBIATh, KOHTPOJHUPOBATH U
KOPPEKTUPOBATh JEATEIbHOCTh; HCIOJIb30BaTh BCE BO3MOXKHBIE PECYPCHI A
JOCTMIKEHMSI IIOCTaBJIICHHBIX LE€JNEH M pealu3aluy IJIAHOB JIESITEIbHOCTH;
BBIOMPAThH YCIEIIHbIE CTPATETUU B PA3JIMUYHBIX CUTYaLUIX;

YMEHHME TPOAYKTUBHO OOWIATHCA U B3aUMOAEHCTBOBATH B MpOILECCE
COBMECTHOM  JI€ITEIbHOCTH, YYHUTBHIBATh MO3MIMU JPYIUX YYaCTHHUKOB
NEeATeNbHOCTHU, 3(PPEKTUBHO pa3peliaTb KOH(YIUKTHI;

BJIAJCHUE HaBbIKAMU I[I03HABATEJIbHOM, Yyue€OHO-HCCIIEOBATENbCKON W
IPOEKTHON JESATEIbHOCTH, HaBbIKAMM pa3pelieHHs] MpoOieM; CIOCOOHOCTh U
TOTOBHOCTh K CAMOCTOSITEJIBHOMY IIOMCKY METOJOB PELICHUS NPAKTUYECKUX
3a/1a4, IPUMEHEHUIO Pa3JIUYHbIX METOAO0B MTO3HAHUS;

FOTOBHOCTh M  CIOCOOHOCTH K CaMOCTOSITEJIbHOM  HMH(OpMAIIMOHHO-
MO3HABATENIbHON JIESATENbHOCTH, BKJIOYAas yMEHHE OpPHUEHTUPOBATHCA B
pa3IMYHBIX ~ MCTOYHUKAX  HMHPOpPMALUMM, KPUTHUUYECKH  OLEHHMBATh U
UHTEPIPETUPOBATh UH(OPMALUIO, TOJIYUAEMYIO U3 PA3IUUYHBIX UCTOUHUKOB;

BJIAJICHUE SA3BIKOBBIMM CpPEICTBAMM: YMEHHE SICHO, JIOTUYHO M TOYHO
U3JIaraTh CBOKO TOUKY 3PEHUS, HCI0JIb30BaTh aI€KBATHBIE SI3bIKOBBIE CPENICTBA;

BJIAJCHUE HaBbIKAMU I[IO3HABATEJIbHOM pe(dJeKCuM KaKk OCO3HaHHUS
COBEpLIAEMBIX JACHCTBUH U MBICIUTEIbHBIX MPOLIECCOB, UX pPE3yJIbTAaTOB U
OCHOBAHM, TPaHUI] CBOETO 3HAHUS U HE3HAHMS, HOBBIX MMO3HABATEIbHBIX 3a/1a4
U CPEICTB JJISl X JOCTH)KEHUS;

LEJICYCTPEMIICHHOCTh B MOUCKAX U MPUHATUM PELICHUM, COOOpa3uTEeNbHOCTD
U UHTYULHUS, Pa3BUTOCTh MNPOCTPAHCTBEHHBIX MPEJCTABICHUN; CIOCOOHOCTH
BOCIIPUHUMATB KPacoTy U TapMOHHUIO MUPA;

® npeomMemHbix:

c(hOpMUPOBAHHOCTh MPEACTABICHUI O MaTeMaTUKe KaK YacTh MHPOBOM
KyJbTYpbl M MECT€ MaTeMaTUKH B COBPEMEHHOW LMBWJIM3ALUM, CHOCO0axX
ONMCAHHUA SBJICHUI PEAJIbBHOTO MUPA HA MATEMaTUYECKOM S3BIKE;

c(OpMUPOBAHHOCTh TMPEACTABICHUN O MAaTeMaTHYECKUX MOHATHUAX Kak
BAKHEHIINX MATEMAaTHYECKUX MOJEIISIX, MO3BOJSAIOUIMX ONUCHIBATH U H3y4aTb
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pa3Hble TPOLECCHl U SABJICHUS; NMOHMMAaHHE BO3MOXHOCTH aKCMOMAaTHUYECKOIO
MIOCTPOCHUS MAaTEMAaTHYECKNUX TEOPUH;

BJIAICHUE METOJAaMU JOKA3aTEIbCTB M AJITOPUTMOB PEUICHUS, YMEHUE HUX
MPUMEHSITh, MPOBOJAUTH JOKA3aTEIbHBIC PACCYK/ICHUS B XOJ€ PEIICHUS 3a/1aY;

BJIQJICHUE  CTAHJAPTHBIMU TPHUEMaMHU  PEUICHUS  PalUMOHAJIbHBIX U
UppalMOHANIbHBIX,  [OKAa3aTelbHbIX,  CTEMNEHHBIX,  TPUTOHOMETPUUYECKUX
YpPaBHEHUH U HEPABEHCTB, UX CUCTEM; UCMOJIb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX
porpaMM, B TOM YHCJE I NMOMCKA MYTH PELICHUS W WIUTFOCTPAIMUA PEUICHUS
YPaBHEHHUU U HEPABEHCTB;

c(hOopMUPOBAHHOCTH MpEICTAaBICHUM 00 OCHOBHBIX MOHSATHUAX
MAaTEMATUYECKOr0  aHajau3a W HUX  CBOMCTBAaX, BJIAJCHUE YMEHHUEM
XapaKkTepU30BaTh TMOBeACHNUE (PYHKIMN, WUCTOJB30BAHUE TOTYyYCHHBIX 3HAHUI
JIJIsL OTIMCAHUS U aHAJIM3a PEaJIbHBIX 3aBUCUMOCTEH;

BJIQJICHUE OCHOBHBIMU TIOHSTUSIMU O TIJIOCKUX UM IPOCTPAHCTBEHHBIX
reOMETPUYECKUX (PUTypaX, HUX OCHOBHBIX CBOWCTBax; C(HOPMHUPOBAHHOCTH
YMEHHSI pacro3HaBaTh IeoMeTpuuYeckrue (PUrypbl Ha depTekax, MOJCISIX U B
pearlbHOM MHUpE; TPUMEHEHUE H3YUYEHHBIX CBOMCTB T€OMETPUYECKUX (GUTYP U
dbopMyn I penieHus TeOMETPUUECKHUX 3ajad M 3ajJad C MPaAKTUYECKUM
COIEpKAHUEM;

c(hopMUpPOBAHHOCThL MPEACTABICHUN O Mpoleccax U SBICHUSAX, UMEIOIIUX
BEPOSITHOCTHBIA XapakKTep, CTATUCTUUYECKUX 3aKOHOMEPHOCTSAX B peajbHOM
MHPE, OCHOBHBIX IMOHSTHUSX 3JIEMEHTAPHOW TEOPUU BEPOSTHOCTEH; YMEHUM
HaXxOJUTh W OIIEHUBATh BEPOSTHOCTH HACTYIUICHHS COOBITUH B MPOCTEHUIINX
MPAKTUYECKUX CUTYAIUSIX U OCHOBHbBIE XapaKTEPUCTUKU CIIyYallHBIX BEJIIMYMH;

BJIAJICHUE HABBIKAMU HCIIOJb30BAHUSI TOTOBBIX KOMIIBIOTEPHBIX IMPOTrpaMm
MpU pEIICHUHU 3a/1a4.

TEMATHUYECKMM ITJIAH ¥ COJEPXKAHUE YUYEBHOU JTUCIUTTIINHBI

[Tpu peamuzauuu copepxkanusi ydeoHou nucummuinabl OY][.12 Martemartuka
MaKcUMaJibHas yueOHas Harpy3ka oOy4aromIuXcs COCTaBIseT - 427 4acoB, U3 HUX:
oOs3aTeNbHAs ayJUTOpHAs Harpy3ka (BKIIOUas MpakTHUeCKHe 3aHsATus) - 285
4acoB, BHEAYIUTOPHAS CaMOCTOsITEIbHAs padoTa cTyJeHToB — 142 yaca.

HaumenoBanue | CopepxxaHue y4eOHOIro MaTepuaa, NPaKTHYeCKHe 3aHATHS, ?Ig:(fr
pa3nesioB caMoCTOsITe/IbHAsE padoTa 00y4arIMXCs ay/cam
1 3 4
AyIUTOpPHBIE 3aHATHSI/BHEAYTUTOPHAS CAMOCTONITeIbHAsI padoTa 285/
142
BBenenue Marematuka B  HaykKe, TEXHHKE, DOKOHOMMUKE,
HH(POPMAITMOHHBIX TEXHOJIOTHSAX M IPAKTHUYSCKOU 4
JeSTeNbHOCTH. [lenun u 3a1aun u3ydyeHuss MaTeMaTUKH




npu ocBoeHunu cnenuanbaoctu CI10.

Pa3zButne
HOHATHS O
YHUCJIE

HCHBIG U padvOHAJIBHBIC YHCJIA. I[eﬁCTBHTeHBHBIe quclia.
Hpu5]lu9fC€HHbl€ eviuucienus. Komnnekcuvie uuca.
CamocrosiTeibHass padora: Pabora co cnpaBouHOM
JuTepaTypou 1o teMe «IIpu3Haku IeIMMOCTH YuCeID.
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KopHu,
CTEIIEHU
U Jorapu@Msl

KopHu HaTypanpHOW CTE€NEHH U3 YHUCIA MU UX
cBoiicTBa. CTENEHU C PAIMOHAIBHBIMH TOKA3aTEIISIMU,
ux cBorcTBa. CTENEeHu ¢ ACHCTBUTEIbHBIMU MMOKA3ATE-
aasmu. Ceoticmea cmeneHu ¢ OelcmeUmelbHbiM
nokaszamejem. OcHOBHOE JorapupmMuueckoe
TOXIECTBO. JlecATUYHBIC U HATYpaJbHBIEC JTOTAPU(PMEL.
[lpaBuna nedictBuit ¢ morapupmamu. Ilepexon
HOBOMY OCHOBAHHUIO. [IpeoOpaszoBanue
palMOHaIbHBIX, MppalMOHAIBHBIX CTETICHHBIX,
MOKA3aTeIbHBIX U JIOTAPU(PMUUIECKUX BBIPAKEHUM.
Ilpakmuueckue 3aHAMUA Apudmernueckue
JNEeUCTBUS HaJ YUCIAMH, HaXOXJCHUE MPUOIMKEHHBIX
3HAYCHUM BEJIWYMH W TOTPEIIHOCTEW BBIYMCIICHUM,
CPaBHEHHUE YHUCIIOBBIX BBIpaXKECHUN. BbluncieHue u
CpaBHEHUME KOpHeEH. PemeHne uppanmoOHAIBHBIX
ypaBHeHUN. HaxoxJaeHune 3HaYEHUM CTENEHEU C
palMOHAIBHBIMU  moka3zaTensiMu. [IpeoOGpaszoBanus
BBIDAXKCHUN,  COJEpXKAllUX  CTEIEeHU.  Pelienue
MOKa3aTeIbHBIX U JIOTapU(IMUYECKUX YpaBHEHUM.
[lepexox OT OTHOrO OCHOBAHUSA K IPYTOMY.
CamocrosiTesibHaAs pabora: [ToaroroBka
COOOIIEHUI MO TeMaM: MPOUCXOXKJICHUE TEPMHUHOB U
o0o3HaueHud, ucropuss  Jorapupma. Pemenue
TECTOBBIX 3aJaHUW W MPUKJIIAJHBIX 3a7a4.
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OCHOBBI
TPUTOHOMET
puH

Pagnannas mepa yria. CUHYC, KOCUHYC, TaHI€HC U
KoTaHreHc yucna. @opmyisl npuseneHus. GopmMylibl
cinoxenusi. Dopmynbl yaBoeHusi. DPopmynvl noaO-
BUHHO20 yena. [IpeobpazoBanue CYMMBI
TPUTOHOMETPUUYECKUX (PYHKIIMHA B MPOU3BEACHUE U
MIPOU3BEACHUS B CYyMMY. [Tpocreiimue
TPUTOHOMETPUUECKUE YPABHEHUS U HEPABEHCMEA.
Ilpakmuueckue 3aHAmMUA . OcHoBHBIE
TPUTOHOMETPUYECKHUE TOXJIECTBA, bopMyIIBI
CIOKEHUs, YIBOCHHUS, TMpeoOpa3oBaHUE CYMMBI
TPUTOHOMETPUUYECKUX (YHKUHMH B TPOU3BEICHUE,
npeoOpa3oBaHue MPOU3BEIACHUS TPUTOHOMETPUUECKUX
byHKUINN B CyMMYy. [Ipocreiimue
TPUTOHOMETPUYECKHUE YPaBHEHUS] M HEPABEHCTBA.
OO6paTHbIE TpUTOHOMETpUUYECKUE HYHKITHH.
CamocrosiTesibHasi padoTa: peEUIEHHE  TECTOBBIX
3aIaHUN MO TEeME: TPUTOHOMETpPUYECKHE (HOPMYIIBI.
I'paduueckas paboTta 1o TeMme: Tpaduku
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TPUTOHOMETPUYECKUX (PYHKIIUM.

OyHKUIUH
U rpaduKu

O6macth ompefencHUss W MHOXKECTBO 3HAYCHUH;
rpaduk (YHKIMHU, MOCTpoeHUE TpaduKoB (DYHKIIUH,
33IaHHBIX PA3JIUYHBIMH croco0aMu. MOHOTOHHOCTB,
YEeTHOCTh, HEUYETHOCTh, OTPAHUYEHHOCTH, IIEPHUO-
TUYHOCTh. [IpOMEXYTKHM BO3pacTaHusi W YOBIBAHWHS,
HanOoJblllee W HAWMCHBINEE 3HAYCHHS, TOUYKH
sKCTpemMyMa.  Apudmerndeckue  omepamnuu  Haj
byukmuavu.  CroxsHas QyHKOUS  (KOMITO3HUITUA).
Ilouamue o nenpepwvignocmu ¢yukyuu. CmeneHmsie,

nokasameinvHvle, noeapugmuveckue u
MmpucoHoMempuiecKue dyuKyuu. Obpamnvle
MpucoHoMempuiecKue @dynKyuu. Onpeodenenus

dyuxyu, ux ceoticmea u epaguxu. llpeobpazosanus
epaguxos. Illapannenvuviti nepenoc, cummempus
OMHOCUMENbHO OCell KOOpOuHam U CUMMEmpUus
OMHOCUMENbHO  HAYANA KOOPOUHAM, CUMMempUs.
OMHOCUMENbHO NpAMOU Y = X, pacmsadiceHue u
corcamue 800.J1b 0cell KOOpOUHam.

Ilpakmuueckue 3anamusa. TPUMEPHI 3aBUCUMOCTEN
MEXJIY TEePEMEHHBIMU B pEaJbHBIX TMpOIEccax U3
CMEXHBbIX JucuMIuiMH. OmnpeneneHre  (QyHKUHM.
[loctpoenune u urenune rpadukoB ¢yHkuuid. Hccne-
JIOBAHUE byHKIIUH. CgoiicTBa JINHENHOM,
KBaJpaTUYHOM, KYCOYHO-JMHEWHOW ©  JpOOHO-
JuHeHo (QyHKiuii. HernpepbIBHBIC U TEPUOTUYECKUE
dbynkuu. CoiicTBa M rpaduku CHUHYCa, KOCHHYCA,
TaHreHca W KotaHreHca. OOpartHbie (QYHKIIUM U UX
rpaduku. OOpaTHbIE TPUTOHOMETpHUYECKUE (YHKIIUH.
[IpeoOpazoBanus rpaduka GyHKIHH.
CamocTosiTesibHAsi padoTa: MOJrOTOBUTH COOOIICHUE
no teme: «Pa3Butue mnousTUsS GyHKUIUNY. PenieHue
TECTOBBIX 3anaHuil. Ilpumepsl QyHKIMOHAIBHBIX
3aBUCHUMOCTEH B pEAJIbHBIX MPOLIECCAX U SBICHUSX.
["apmonnueckue kosebanus. [Ipuknagneie 3agaymu.
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Hauamna
MaTeMaTHUYECK
OT0 aHajin3a

CnocoObl  3amaHuss U CBOMCTBA  YHMCJIOBBIX
nocienoBaTtebHOCTell.  beckoHeuHo — yObIBaromas
reoMeTpuieckas nporpeccus u ee cymma. [lonsarue o
NpPOU3BOAHON  (PYHKIHMH, €€ TeOMETPUUECKUA U
bu3nUecKknuii CMBICI. YpaBHEHHE KacaTeIbHOW K
rpaduxy ¢yHKuu. [Ipon3BoaHBIE CYMMBI, Pa3HOCTH,
Npou3BeneHus, 4dacTHbie. [Ipom3BOAHBIE OCHOBHBIX
aieMeHTapHbIX (QyHKIuU. [IpumMeHeHne nmpou3BOgHON
K MCCJIEJOBAHUIO PYHKIIMH U MOCTPOEHUIO IpaUKOB.

Ilpaxkmuueckue 3aHAMUA . YucnoBag
MMOCJICIOBATEIILHOCTD, CIIOCOOBI ee 3aJaHus,
BBIYUCIICHUS YJICHOB MMOCJIEAOBATEIILHOCTH.
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MexaHn4yecKuu u r€OMETPUUYECKUI CMBICII
MPOM3BOJHON. YpaBHEHHE KacaTelbHOW B 00IIeM
Bujae. [lpaBuna u dopmynasl auddepeHnpoBaHus,
TabJguIa TPOU3BOJIHBIX JJEMEHTAPHBIX (DYHKIIUMH.
UccnenoBanne (PyHKIUKU C MOMOIIBIO MPOU3BOJIHOM.
Haxoxxnenne HamOONbBIIEro, HAMMEHBIIETO 3HAUYCHHS
U DKCTPEMaIbHBIX 3HaUYCHUH (YHKITUU.
CamocrosiTebHas padora: PemeHne  TECTOBBIX
3aJaHUH Ha BBIYUCIICHUE TMPOU3BOIAHBIX (QYHKIUH, HA
HAXO0XJEHUE 3HAYCHUU TPOU3BOAHOW B TOUYKAX.
Pemenne 3aga4 u ynpaxHEeHHH MO o0pasiy Mo TeMe:
MIPUMEHEHUE TPOU3BOJHOU K HCCIIeOBAaHUIO
dbyuknuii. [Ipumepbl HCHOIB30BaHUS MPOU3BOTHOMN
I HAXOXJCHUS  HAWIY4YlIero  pEIIeHUs B
MPUKJIAJHBIX 3aJ]a4ax.

YpaBHeHus
U
HEpPaBEHCTBA

PanuoHanbHble, UppallMOHAIBHBIE, MTOKA3aTEIbHbIE U
TPUTOHOMETPUYECKHNE  YPAaBHEHHUS U CHCTEMBI.
PaBHOCUIBHOCTP ypaBHEHUN, HEPABEHCTB, CHCTEM.
OcHOBHBIE TpPUEMBl HUX penieHus (pas3jaoKeHue Ha
MHOXUTEJIH,  BBEICHHUE  HOBBIX  HEH3BECTHBIX,
MoJCTaHOBKA, Tpaduueckuidi meton). OCHOBHBIE
IIPUEMBI PEIICHUS HEPAaBEHCTB. METOJ HMHTEpPBaJOB.
N300paxxeHne  Ha  KOOPAMHATHOM  IJIOCKOCTHU
MHO)KECTBA pEIICHUN YpPaBHEHWW M HEPAaBEHCTB C
JBYMS IEPEMEHHBIMU U UX CUCTEM.

Ilpakmuueckue 3anamusa. KOpHM  ypaBHEHU.
PaBHOCHIIBHOCTH YPaBHEHU. [Ipeo6pazoBanue
ypaBHEeHHI. OCHOBHBIE IPUEMBI PEIICHUS YPABHECHUM.
Pemenne cucrem  ypaBHeHuil. lcrnosb3oBanue
CBOMCTB M TIpadukKoB (QYHKIUNA [ pELICHUS
YpPaBHEHUIN U HEPABEHCTB.

CamocrositesibHasi padora: PemeHne ypaBHEHHU M
HEpaBEHCTB N0 oOpasny. ['padudeckoe pelnieHUn
YpPaBHEHHUI U HEPABEHCTB. [IpumeHnenune
MaTEMATUYECKNX METOJI0B 1St peleHus
COepKaTeIbHbIX 3aJady U3 pa3JUuHbIX oOJsiacTei
HAYKU U TPAKTUKH.

24

KomOunaro-
pHuKa

OcHOBHBIC TIOHATHUS KOMOHWHATOPUKH. 3ajadd Ha
IIOJACYET  YHCIa  pPa3MELICHUH,  IEePECTaAHOBOK,
coueTaHuii. Pemenue 3amay Ha mepeOoOp BapHaHTOB.
IMpakTnyeckne 3anarus: HMcropus  pasButus
koMOuHaTopuku. [IpaBuna komOuHatopuku. Pemenue
KOMOMHATOPHBIX 3ajad. Pa3menieHus, coudeTaHus H
nepectaHoBku. [Ipukiiagneie 3ana4n.
CamocrositesbHass padora: Ucropus pa3BuTus
KoMOuHaTopuku. buHoM HbOTOHa M TpeyroabHHUK
ITackaus.
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DJIEMEHTBHI
TEOpUHU
BEPOSTHOCTEMN
5|
MaTeMaTHhdec
KoH
CTATUCTHUKH

CoObITHE, BEpOSATHOCTH COOBITHS, CJOXEHUE U
YMHOKEHUE BEPOSITHOCTEN. llonasmue 0
Hezasucumocmu cobvimuil. IlpencraBieHue JaHHBIX
(Tabnuiel, auarpaMmbl, Tpaduku), cenepanivHas
COBOKYNHOCHb, svlOOpKa, cpeoHee
apupmemuueckoe, meouana. Ilonamue o 3adauax
mamemamuyeckou cmamucmuku.

IIpakTuyeckue 3aHATHSA Knaccuueckoe
ONPEECICHUE BEPOSATHOCTH, CBOMCTBA BEPOSITHOCTEM,
TeOpeMa O CyYMME BEpOATHOCTEW. DBpruncienue
BeposiTHOcTeH. [IpeacTaBiaeHre YuCIOBbIX JaHHBIX.
CamocrosiTesibHast  padora: HUCTOpPUS  Pa3BUTUSA
TEOpPUH BEPOSITHOCTENM W CTATUCTUKU U HX pOJb B
pa3IUYHBIX cepax YEJI0BEUYECKOU
KU3HEACATENbHOCTU. PelieHne mpakTHYeCKuX 3aaad
C MPUMEHEHUEM BEPOSITHOCTHBIX METOJOB.

16
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[Ipsimble 1
IUIOCKOCTH B
IIPOCTPAHCTBE

B3auMHOEe  pacnosio’keHue  JIByX  OpsMBIX B
MIPOCTPAHCTBE. [TapanmensHOCTH pSIMOU "
TUIOCKOCTH. [TapannensHOCTH TLUIOCKOCTEM.
[lepneHIUKYIAPHOCTh  OPAMOM MW IUIOCKOCTH.
[lepnieHaAUKYJIISIP ¥ HAKIIOHHAS. YTOJ MEXKAY MPSIMOU U
IUIOCKOCTBIO.  J[ByrpaHHBIM  yToOJI. YTOI  MEXIY
MJIOCKOCTSIMU. [lepnieH IUKYISIPHOCTD JIBYX
miockocteil.  ['eomerpuueckue  mpeoOpasoBaHUs
MPOCTPAHCTBA: MapaUIEAbHbIM MNEPEHOC, CUMMETPHUS
OTHOCHUTEJIBHO INIOCKOCTH.

CamocrositesbHass padora: ['paduueckas pabota
«IlocTpoenue ceueHus Kyda MmioCKOCTbIOY.
N300pakeHne npoCcTpaHCTBEHHBIX QUTYD.

24

MHororpan-
HUKU

U KpYTJIbIE
Tena

Bepumnnel, peOpa, rpann MHororpaHHuka. IIpusma.
[Ipsamass u naxnonnas npusma. llpaBunbHas npusma.
[Tapannenenunen. Ky0. Ilupamuga. IlpaBunbHas
nupamMuja.  YceueHHas  nupamuga.  Terpasnp.
CummMmeTtpuu B KyOe, B mapajuieienunesie, B IpusMe u
nupamuge. CeuyeHus KyOa, NpU3Mbl U NHUPAMUIBIL.
[IpencraBieHrne O MPaBUIBHBIX MHOTOTPAaHHUKAX
(TeTpasape, KyOe, OKTa’zupe, JOAEKadApe U
ukocazape). LunuHap u KoHyc. YCE4YeHHBI KOHYC.
OcHoBaHue, BBICOTA, OOKOBas TOBEPXHOCTh 00-
pasyromas, pa3Beprka. OceBble CEUEHHS U CEUCHMS,
napajuiesnbHble ocHoBaHuio. Illap u cdepa, wux
ceuenus. KacarenbpHas miockocth k chepe. O6beM u
ero  usMmepenue. Dopmynael  oObema  KyOa,
NPSMOYTOJIBLHOTO napajjenenunena, PU3MBI,
nunuaapa. @opmysnsl o0beMa NUpaMHUIbl U KOHYCA.
@opmMmynbl IIIOMIAAM IOBEPXHOCTEW LUIMHIApPA U
KoHyca. @opMyibsl 00beMa mapa U miomagu cepsl.
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[TonoOue Ten. OTHOIIEHUS TIIONIA/IEH TOBEPXHOCTEH
A 00BbEMOB I10I00HBIX TEII.

Camocmosamenvhaa paboma: cooOIICHUE HA TEMBbI:
napajyiesienuies, TEeTpadap U UuX OCHOBHBIE
DJIEMEHTHI. M3ToTOBJICHWE MOJCJICH 10 3aJaHHBIM
pasmepaM. CocTaBieHHe KpOCCBOpAa IO TeMe
«Kpyrasie Tenay. N3rorosnenune MoOJIenen
MHOTOTPAHHHUKOB.

Koopaunatel

Y BEKTOPBI

IIpsamoyronbHasg cuUcTEMa KOOpPAHWHAT B IIPOCTPAHCTBE.
®opmyna pacCTOSHUSA MEXAY IBYMs TOUKaMHU. Y paBHEHUS
chepwl, nrockocmu u npamoti. BekTopsl. Moaynb
BekTopa. PaBeHcTBO BekTOpoB. CIlO)KE€HHE BEKTOPOB.
YMHO)KEHHE BEKTOpa Ha 4ucio. Pa3noxxeHue BekTopa 1o
HaIIpaBJICHUSAM. YTOJ MEXIYy ABYMS BEKTOPaMH.
IIpoeknnss BekTopa Ha ocbk. Koopaunatsl BekTOpa.
CkansipHOe POU3BEJEHUE BEKTOPOB.

IIpakTHYeckne  3aHATHA: IPU3HAKKM  B3aHMHOTO
pacrojoKeHuss NOpSAMBIX. YIoJ  MEeXJy HpsSMBIMH.
B3auMHOe pacmosio)keHue OpsAMBIX W IJIIOCKOCTEH.
[TeprieHAMKYISAP M HAKJIOHHASA K IUIOCKOCTU. YTOJI MEXAY
OpsAMOM M IUIOCKOCTBIO. TeopeMbl O  B3aUMHOM
PAacHoJIOKEHUH NPsMOM M INIOCKOCTH. Teopema O Tpex
nepneHaukynsapax. [Ipu3Haku u cBOMCTBA mapaljIeIbHBIX
U NEPIEHANKYJISIPHBIX IUIOCKOCTEN. PaccTossHME OT TOYKHU
0 TUIOCKOCTH, OT HIPSIMOM 1O IUIOCKOCTH, PAacCTOSHHE
MEXKAY  IUIOCKOCTAMH, MEXAY  CKPEHIMBAONIUMHUCS
OpsIMBIMH,  MEXJAYy HPOU3BOJIBHBIMM  (QUIypaMu B
IPOCTPAHCTBE. B3anmnoe pacrnojyoxeHue
IIPOCTPAHCTBEHHBIX ¢buryp. Paznuuneie BH/JIbI
MHOTrOorpaHHUKOB. Mx n3zobpaxenus. CeueHus, pa3BepTKU
MHOrorpaHHukoB. Ilnomans noepxHocTH. CumMmeTpus
TEJ  BpalleHUss M  MHOIOIPDAaHHHUKOB. Bsluncienue
nomaae 1 oo6beMoB. Bektopsl. [IeiicTBHUS ¢ BEKTOpaMu.
Cucrema KOOpAMHAT B IPOCTPAHCTBE. YPaBHEHHE
OKPYXKHOCTH, c¢epbl, IIOCKOCTU. PaccrosHue Mexny
Toukamu. JlecTBUS C  BEKTOpamMu,  3aJaHHBIMH
koopauHaTtamu. CKansgpHOE TMPOU3BEICHHUE BEKTOPOB.
BekTopHoe ypaBHEHHE NPSIMOU U MJIIOCKOCTH.
Camocmoamenvnana padboma: PeuieHue 3agady U
yOopakHeHu mo obpasuy mo Teme: «/lelicTBus Hax
BekTopamn». Clo)KEeTHbIE 3aJaHusd B paMKax OJHOM
MaTeMaTU4YeCKON cuTyanuu. Mcnonp3oBanne KOOpAUHAT U
BEKTOPOB INPHU PELICHUM MAaTEeMaTH4YECKUX U MPUKIIATHBIX
3a]a4.

22

NnTerpan
U €T0
MIPUMEHEHUE

[TepBooOpasnas 151 MHTErpall. [Ipumenenue
ONPENEIEHHOI0 HHTETpaia sl HAXO0XKACHUS IIJIOIIAIN
KpuBOJMHEHHON Tpaneuuu. @Dopmyna HproToHa—
JletiOuuma. Ilpumepbl TpuMEHEHHS WHTErpaja B
(bu3UKe U TEOMETPUH.

IIpakTnyeckue 3aHATHA HNuTerpan 51
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nepBoooOpaszHasa. Teopema  Hprorona—IJleliOnuIa.
[IpumeHeHne MHTErpana K BBIYUCICHUIO (PU3UUYECKUX
BEJIMYMH U IJIOIIAJIEH.
CamocrositennbHass palora:
nmo Teme: «Bwrumcnenme miomaned  guryp ¢ 15
MOMOIIIBIO uHTerpana». Pemenne 3agady 1o
MOJITOTOBKE K UTOTOBOM aTTECTAIUH.

I'paduyeckass paborta

Ilpomesrccymounan ammecmayus ¢ ghopme IK3amena

Hroro no yyedHoit nucummiiune | 427

XAPAKTEPUCTHUKA OCHOBHbBIX BUJIOB
YUYEBHOU JEATEJIBHOCTHU CTYIEHTOB

Copepxanue XapaKTepUCTUKA OCHOBHBIX BU/I0B AeATEJIbHOCTH
00y4eHus CTYACHTOB (Ha YPOBHE Y4eOHBIX AeiiCTBUM)
O3HakOMJIEHHE C POJBI0 MATEMATUKA B HAyKe, TEXHHKE,
Beenenue SKOHOMMKE, UH(POPMAITMOHHBIX TEXHOJOTUSIX U MPAKTUYECKON
JEATEIbHOCTH.
AJITEBPA
PaszButue BeinonHenue apudmernyeckux JEMCTBHII HaJl UHCIaMH,
IIOHATHS coyerasg YCTHbIE M IIMCbMEHHBbIE IpueMbl. Haxoxxnenue
0 4ucClIe NpUOJMKEHHBIX 3HAYEHUM BEJIMYMH M MOTPEIIHOCTEH
BBIYMCIIEHNUI; CDABHEHUE YMCIIOBBIX BBIPAKCHUN.
O3HakoMIIEHUE C MOHATUEM KOPHS N-U CTEIEHH, CBOMCTBAMH
panuKaaoB 17§ IpaBUJIAMH CpaBHEHHUS KOpHEH.
@OopMyJIMPOBAHUE ONPENEIEHUS KOPHSI M CBOMCTB KOPHEM.
KopHwn, BrruuciieHne U cpaBHEHUE KOpPHEH, BBINIOJHEHUE NPUKHUIKU
CTEIICHHU, 3HayeHus KopHs. [IpeoOpa3oBaHMe YHCIOBBIX U OYKBEHHBIX
JoTapuQMel BBIPAXKEHUH, COAEPKALUX paguKalbl. BINOIHEHNE pacueTOB
no QopmynaMm, CcOJEpXKalluM paJuKaibl, OCYLIECTBIA
HEOOXOIMMBbIE MOJICTAHOBKH u npeoOpa3oBaHus.
OnpeneneHre paBHOCHWIBHOCTH BBIPAXKEHHU C paJHKAIaMU.
Pemienne wuppauMoHanbHBIX UM IIOKa3aTEJIbHBIX  Yp-Hil.
O3HakOoMJIIEHHME C TOHATHEM CTEIEHU C JEHCTBUTEIBbHBIM
IoKaszaTejaeM. 3anucbiBaHUE KOPHS N-U CTENEHU B BHUJE
CTeNeHU C  JApOoOHBIM  MOKa3zaTeJeM W HaoOopoT.
®opmynupoBaHue CcBOMCTB creneHeil. IIpeoOpa3oBanue
YUCJIOBBIX U OYKBEHHBIX BBIPAXKEHUN, COAEPKAIIUX CTEIEHHU,
IIPUMEHsISL CBOKCTBA.
Mpeobpasosa- Brinonnenue npeo6pa3OB?iHHﬁ BBIpa)KeHI/I\I:/JI, NIPUMEHEHUE
e alre- (GopmyIl, CBA3aHHBIX CO CBOICTBaAMU CTeNEHEH U HOFapI/I(I)MOBU.
Spandeckux Onpenenenue obnactu JOIYCTUMBIX 3HAYCHUM
. norapu(mMuUUecKoro BeIpakeHus. Pemenune norapuMudecKkux
BBIpAKECHU U

YpPaBHEHHUH

OCHOBbBI TPUT'OHOMETPUN

N3ydeHue paauaHHOTO METOAa U3MEPEHHUS YIJI0B BPAICHUS U
UX CBS3U C rpaJycHOM Mepoii. M300paxeHne yrioB BpalleHus
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OcHOBHBIE Ha OKpPYXHOCTH, COOTHECEHUE BEJHWYMHBI Yyria C €ro
MOHSTHS PacIOJIOKEHUEM. DopMyJIMPOBAHUE OIpeneIeHU
TPUTOHOMETpUYECKUX (YHKUMN [Ji1 YrJOB TOBOPOTA U
OCTpPBIX YTJIOB MPSIMOYTOJBHOTO TPEYroJIbHUKA U 00BSCHEHHE
UX B3aUMOCBSI3U
OCHOBHBIE
TPUTOHOME- IIpyuMeHeHnEe OCHOBHBIX TPUTOHOMETPUUECKUX TOXKIAECTB IS
TPUYECKUE BBIUHUCJICHUS 3HAYCHUM TPUTOHOMETPUUYCCKHX (YHKIUH TIO
TOXJIECTBA OJHOM M3 HUX
[IpeoOpazoBanu | M3yueHne OCHOBHBIX (GOPMYJ TPUTOHOMETPUHU:  (HOPMYIIBI
s IPOCTEHIINX | CIIOXKCHHS, yIBOCHUS, npeoOpa3zoBaHus CYMMBI
TPUTOHOMETPHU- | TPUTOHOMETPUUYECKUX (PYHKIIMH B NPOU3BEIECHUE U IPOU3BEICHUS
YECKUX B CyMMy )41 IMNPpUMCHCHHUC npu BBIYHUCJIICHUU 3HAUYCHUA
BBIPAKCHHI TPUTOHOMETPHYECKOTO  BBIPQXKEHHUS M YHOPOLICHUS  €ro.
O3HaKOMJICHHE CO CBOWMCTBAMH CUMMETPHUU TOYCK HA CAMHHYHOM
OKPYXKHOCTH U IPUMEHEHUE UX JJIA BbIBOJIA (OPMYJ IPUBEJIECHUS
IIpocreitmme | Pemenue mo ¢popmynam U TPUTOHOMETPHYECKOMY KPYTy HPOCTEH-
TPUTOHO- HIUX TPUTOHOMETPUYECKUX ypaBHeHUil. [lpuMeHeHue oOIIMX
MeTpuyeckue | METONOB  pEUICHHS ypaBHeHUH (IpUBEIECHHE K JUHEHHOMY,
ypaBHEHHUS U KBaHpaTHOD{I'y, MCTOJ pa3JIOKCHHA Ha MHOXUTCIIN, 3aM€Hf>I
HepaBeHCTBa NEPEeMEHHOI) MpH pPEIIEHUH TPUTOHOMETPUUCCKUX ypaBHEHHI.
YMeHne  oTMedaTb ~Ha  Kpyre  peleHusd MIPOCTEUIITNX
TPUTOHOMCTPHUCCKUX HCPABCHCTB
Apkcunyc, O3HakOMJIEHHE C TOHATHEM OOPAaTHBIX TPUTOHOMETPUUECKUX
aPKKOCHUHYC, ¢yHkui. M3yyeHue omnpeaeneHuil apkCuHyca, apKKOCHHYca,
APKTAHI'€HC apKTaHreHca uucia, GOopMyJIMpOBaHHE HX, U300pakKeHUE Ha
qyucia €IMHUYHOU OKPYXHOCTH, NPUMEHEHHUE TNPU PELICHUHU
YpPaBHEHUM
OVYHKIIUU, X CBOMCTBA I TPAO®UKN
OyHKIHMU. O3HakOMJIEHME C TMOHATHEM T[EPEMEHHON, NpUMEpaMu
[TonsTre o 3aBUCUMOCTEH MEXIAYy INepeMEeHHbIMU. (O3HAKOMIIEHHE C
HENpPEPHIBHO- | MOHATUEM Trpaduka, ONpelesieHue NPUHAMIECKHOCTH TOUYKHU

CTU QyHKIIUU

rpaduky ¢yuknuu. OnpeaeneHue mno Gopmysie MpocTermien
3aBHCUMOCTH, BHjaa ee rpaduka. Beipaxenue mo Qopmyie
OAHOW mepeMeHHOW dyepe3 apyrue. (O3HaKOMIEHHE C
OIpe/ieICHUEM byHKINH, dbopMynupoBaHue ero.
Haxoxnenue oOmactu ompenencHuss U 00JacTH 3HAYCHUM
byHKIIUU

CaoiicTBa
byHKIHH.
[Ipumepsl
GyHKIHOHATB-
HBIX
3aBUCUMOCTEN
B peaJIbHBIX
npoueccax u

O3HakOoMIEHHME  C  JIOKa3aTeJbHBIMM  PacCyXICHUSIMU
HEKOTOPBIX CBOMCTB JIMHEWHOW M KBaApaTUUYHOW (QyHKIUH,
MPOBEJICHUE MCCIEAOBAHUA JIMHEMHOW, KYyCOYHO-JIMHEWHOW,
IpOOHO-TUHENHON U KBaIpaTUYHOU QYHKUMHI, MOCTPOCHUE UX
rpadukoB. IlocTpoenne u ureHue rpaduUKOB QYHKIUM.
UccnenoBanue ¢ynkiuu. CocTtaBieHue BUIOB (YHKUHUN 1O
JaHHOMY YCJIOBHUIO, pELIECHHE 3a1ad Ha DJKCTPEMYM.

SBJICHUAX Brimonnenne npeoOpa3oBanuii rpaduka GyHKIUHA
OO6patHbIe N3yuenue nonsmus oopamuoi gyuxkyuu, onpeacicHue BHUaa
byHKIIHN U nocmpoerue 2paguka oopamuou QYHKYuu, HaAxodcoeHue
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ee obiacmu onpedenenus u ooracmu 3snaveHutl. Ilpumenenue
CBOWCTB ()YHKIIMU TIPU UCCICTOBAHUN YPAaBHEHHUIN M PEIICHHUU
3aa4 Ha 3KcTpemMyM. O3HAKOMJIEHHWE C MOHSATHEM CJIOXKHOMN

bYHKIUHA.

Brluncnenne 3HaueHud (YHKIUNA 1O 3HAYEHUIO apTyMEHTA.
OmnpeneneHue TOJOXKEHUS TOYKM Ha rpaduke 1o ee
KOOpAuHAaTaM U Hao6opoT. Mcnonp30Banne CBOMCTB GyHKIUH

CreneHHele, IS CpaBHEHUs] 3HAYEHUW CTermeHed u  Jjorapudmos.
nokasa- [Toctpoenue TrpaduUKOB CTENEHHBIX M JOTapUPMUUYECKUX
TeJbHbIE, ¢ynkuii. Pemenne mnoka3aTeNbHBIX U JIOTapU(PMUUECKUX
aorapudmu- ypaBHEHUI M HEPABEHCTB IO HU3BECTHBIM aJITrOpUTMaM.
YecKue " O3HakOMJIEHUE C TIOHATHEM HEMPEPHIBHOW MEePHOANYECKON
TPUTOHOME- byHkuu, (GopmynupoBaHHE CBOWCTB CHUHYca W KOCHHYCA,
TpUUECKHUE noctpoenne wux rpadukoB. O3HAKOMIIEHHE C TMOHSITHEM
byHKIHH. pa3peiBHOM mnepuoguyeckod (QyHKIuU, HOpMyIHpOBaHUE
OOpaTHbIe CBOWCTB TaHI€HCa U KOTAHI'€HCAa, MOCTPOEHHE MX T'pa(UKOB.
TPUTOHOME- Ilocmpoenue epagurxos obpamublx MpPUSOHOMEMPUYECKUX
TpUYECKHUE GyHKYyuil u onpedereHue no epaguxam ux CeoUcms.
GyHKIMHT BrinonHenune npeoOpa3zoBaHus rpauKoB
HAUYAJIA MATEMATHUYECKOI'O AHAJIM3A
[TocnenoBa- | O3HAKOMJIEHHE C MOHATHEM YHCIOBOM IOCIENOBATEIBHOCTH,
TEJIIbHOCTHU cnocobaMu €€ 3aJaHus, BBIYUCICHUSIMU €€ YJICHOB.
O3HnaxomlieHue ¢ noHamuem npeoeia Nocied08amelbHOCMU.
O3HakoMJIECHME C BBIYUCIEHHEM CYMMBbl OECKOHEUHOIO
YUCJIOBOIO  psAla Ha NpUMEpPe  BBIYUCIECHHUS  CYMMBI
0eCKOHEUYHO YObIBaIOIIel reOMETPUUECKON TPOTPECCUH.
[IpousBonHas | O3HaKOMJIIEHHE C TOHATHEM Npou3BoAHOW. H3ydeHue
u ee aaropuTMa  BBIYMCJIEHHS  NPOU3BOJHOW Ha  MpPUMEpPE
NPUMEHEHUE | BBIUMCICHUS  MTHOBEHHOHW  CKOpPOCTH U YIJOBOIO
kodpduumuenta kacarenpbHoil. CocTaBiieHMEe  ypaBHEHHS
KacatelpbHOW B 00OmEM  BuUAe.  YCBOEHUE  MpaBuUil
nuddepeHunpoBaHus, TaOIULBI TPOU3BOJHBIX 3JIEMEHTaPHBIX
GyHKUMM, npuMeHeHue 1 AuddepeHunpoBanus QyHKUIUM,
COCTaBJICHUSl YpaBHEHHUS KacarelbHOU. M3ydeHue TeopeMm o
CBSI3U CBOMCTB (DYHKIMHU W MPOU3BOJAHOMN, POpMyTHUpPOBKA HX.
IIpoBeneHne ¢ TMOMOIIBIO IPOU3BOJHOM HCCIEAOBAHUS
dbyukuu, 3aganHoi Gopmynoit. [lpuMenenne mpou3BOIHOM
IJIs1  pelleHMs 3ajJady Ha HaxoXXJIEHHWE HauOOJIbIIEro,
HAaUMEHBIIET0 3HAYCHHUs M Ha HaX0XJAEHUE SKCTPEMyMa
[lepBooOpa3nas| O3HaKOMJIEHHE C TOHATHEM HWHTErpajga M MepBOOOpPa3HOI.
U MHTETpal N3yyeHnne nmpaBuia BBIUMCIEHUS MEPBOOOPA3HON U TEOPEMBI
Herorona—  JleiiOuuna. Pemenme 3amad Ha  CBA3b
nepBooOpazHOM U €e  TPOU3BOJHOW,  BBIYHUCIICHHE

nepBooOpa3zHoOi 1 JaHHOM (QyHKuuu. Pemenue 3amgady Ha
OpUMEHEHUE MHTeTpaja [JJsi BBIYUCICHUS (PUIMUYECKUX
BEJIMYUH U IJIOIAAEH

YPABHEHUA U HEPABEHCTBA

16




YpaBHEHUs

U CUCTEMBI
YpaBHEHUM
HepasenctBa
Y CUCTEMBI
HEPABCHCTB

C IByMs
IIEPEMEHHBIMU

O3HakOMJIECHME C NPOCTEUIIMMHU CBEICHUSIMH O KOPHIX
anreOpanvyeckux YpaBHEHUM, TOHATUAMHU HCCIEIOBAHUSA
YPAaBHEHUA H CUCTEM YypaBHeHUUW. W3yuenue Teopuu
PAaBHOCHJIBHOCTH YpaBHEHUH U ee npuMmeHeHus. [loBTropenue
3allMCH pEeUIeHUs CTaHAApTHBIX ypaBHEHHUH, IPUEMOB Mpeo0-
pa3oBaHUs ypaBHEHUW [ CBEICHUA K CTaHAApTHOMY
ypaBHEHHIO. PemieHne panuoOHAIBHBIX, HWpPpALUOHAIBHBIX,
IIOKA3aTEIbHbIX M TPUTOHOMETPHUUYECKUX Yp-UH M CHCTEM.
Hcnonb3oBanue CBOWCTB U IpaduKoB (PYHKUIMM AN pelIeHus
ypaBHeHHHM. IlOBTOpeHHME OCHOBHBIX IIPUEMOB PELICHUSA
cucreMm. Pemrenne ypaBHEHUN ¢ IPUMEHEHHEM BCEX NPUEMOB
(pa3nokeHus Ha MHOKUTEJIHU, BBEACHUSI HOBBIX HEM3BECTHBIX,
NOJCTAaHOBKH, rpaduueckoro meroja). PemieHue HepaBeHCTB
U CUCTEM HEpPABEHCTB C IPUMEHEHUEM PA3JIUYHBIX CIIOCOOOB.
IIpumeHeHMEe MaTEeMaTHYECKMX METONO0B JJIsl  PELICHHS
COJIEP)KATENbHBIX 3aJau U3 pa3jIudYHbIX o0nacTedl HayKu H
IPAKTUKHU.

SJIEMEHTBI KOMBUHATOPUKH, TEOPUU BEPOSITHOCTEU U CTATUCTUKU

OcHoBHBIE N3yyenne mpaBuia KOMOWHATOPUKHA M TPUMEHEHHUE TMPH
HHOHATHUA pellieHu KOMOUHATOPHBIX 3ajad. PermieHne KOMOMHATOPHBIX
KOMOMHATOPUKH | 33513y  METOZOM nepebopa W MO TPaBUIy YMHOKEHHS.
O3HakomIeHUE c MTOHATUSMU KOMOWHATOPUKH:
pa3sMelICHUsIMHU, COUYETAHUSIMU, IIepeCTaHOBKaAMU 51
dbopmynamu it uX BeiurcieHus. OObACHEHUE U TPUMEHEHHE
dbopMys UIsI BBIYMCJICHHS pa3MEIICHUN, IMEPECTAaHOBOK U
coyeTaHW# Mpu pemieHuu 3anad. O3HaAKOMJIIEHHE C OMHOMOM
HsroTona u TPEYroJIbHUKOM [Tackaurs. Pemenne
MPaKTHYECKUX 3a7ad C MCHOJb30BAHUEM IMOHITHUH M HpPaBUI
KOMOWHATOPUKH
DJIeMEeHThI N3ydyeHne  KIacCHMYECKOTO  ONpPENeseHUsT  BEPOSATHOCTH,
TEOpUHU CBOWCTB BEPOSTHOCTH, TEOPEMBl O CYMME BEpPOSITHOCTEW.
BEPOATHOCTEN | PaccMOoTpeHMe  NpUMEpOB  BBIYMCICHUS  BEPOSATHOCTEM.
Pemenue 3a1a4 Ha BEIYUCIICHUE BEPOSTHOCTENH COOBITHI
IIpencraBinenue
JTaHHBIX O3HakoMJIEHHE C MPEACTABICHUEM YHUCIOBBIX JAaHHBIX U HX
(TaGIuILIbI, XapakTepucTUKaMu. PemieHue npakTUUECKUX 3aaady  Ha
JTHarpaMMmel, 00paboTKy YHCIOBBIX JaHHBIX, BBIUKCIICHUE ux
rpaguKu) XapaKTePUCTUK
I'EOMETPUA
(DOpMy.TII/IPOBKa u MNPpUBCACHUC J0Ka3aTcJIbCTB IIPpHU3HAKOB
B3aMMHOTO PACIIOJIOKEHUS MPSAMBIX U IJIOCKOCTEW. Pacrio3HaBanue
Ha 4YepTeXax W MOACIAX Ppa3judHbIX CJIIydacB B3aWMHOTO
PaCImoIOKCHUA IPAMBIX U HHOCKOCTef/'I, ApPryMmecHTUPOBAHUEC CBOHX
[psimMble U cy>1<vz[eHI/H71. @opMyJIHpPOBAHUE  ONPEACICHUNM, MPU3HAKOB H
UIOCKOCTH B CBOUCTB HapaHHeHBHEIX N TNCPICHAUKYIAPHBIX IIJIOCKOCTCH,
HpOCTpaHCTBe ABYTPAHHBIX W JIMHCHHBIX YIJIOB. HpI/IMCHeHI/IC IIpU3HAKOB U

CBOMCTB pAacCMOJOKEHHUS MPSIMbIX M MJIOCKOCTEH NpU pelleHUuU
3agady. WM300pakeHHMe Ha pHUCYHKAaX M KOHCTPYMpPOBaHUE Ha
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MOJIENISIX TEPHEHIUKYJISIPOB U HAKIOHHBIX K IJIOCKOCTH, IPSIMBIX,
napajulesIbHbIX IJIOCKOCTEH, YIriIoB MEXJy HPSMON U IUIOCKOCTBIO
u 000CHOBaHME NOCTpOeHMs. PemieHue 3ajady Ha BBIUYHUCIEHUE
reoMeTpu4YecKux BeauyuH. OnucbIBaHUE PacCTOSHMS OT TOUYKH J10
IUIOCKOCTH, OT MPSAMOM [0 IJIOCKOCTH, MEXKIY IJIOCKOCTSIMH,
MEXAY CKPEIIMBAIOUIMMUCS NPSIMBIMH, MEXIY IPOU3BOJIbHBIMU
¢urypamu B npoctpaHcTBe. OmnpeneneHue U BbIYUCICHUE
paccTosHuil B mpocTpaHcTBe. IIpumeHnenue ¢opmyn u Teopem
IUTAHUMETPUM JUIs peuieHust 3anad. O3HAKOMIJIEHHE C HOHSATHEM
MapaJuyIeIbHOTO MPOEKTUPOBAHUS U €TI0 CBOWCTBAMMU.

Muororpas-
HUKU

Onucanue u XxapakKTepUCTHKA PAa3JIUYHbIX BUJOB MHOTOTPAHHUKOB,
NepeynucieHne HX DJJIEeMEHTOB U  cBoHcTB. M3o0paxkeHnue
MHOTOTPAHHUKOB M BBIINOJHEHUE IIOCTPOCHHS HA MX U30-
OpaXeHUsIX U MOJeNsX. BbluncieHue JUHEHHBIX JJIEMEHTOB H
YIJIOB B MPOCTPAHCTBEHHBIX KOH(UTYpaIuaxX, apryMEeHTUPOBaHUE
CBOUX CYyXJeHUuW. XapakTepuUCTHKa U U300paKeHUE CEUYCHUS,
paseepmxu MHO202PAHHUKOS, BBIYMCIICHUE I (IENI(S)]
nmoBepxHocTel. ITocTpoeHne mpocTeHmnX cedyeHU Kyda, MPU3MBI,
nupamuabel. [Ipumenenne ¢GakToB W CBEICHUN U3 TIAHUMETPHUU.
O3HakOMJIEHME C BHJAMM CUMMETPUM B  MNPOCTPAHCTBE,
dbopmynupoBaHHEe OMNpEACNCHU U CBOWCTB. XapaKTepHUCTHUKA
CUMMETPUHU T BpalleHUs W MHOrOrpaHHUKOB. IlpumeneHnue
CBOMCTB CHUMMETPUM TMpU pemeHur 3anad. HM3oOpaxenue
OCHOBHBIX MHOTOTPAaHHMKOB M  BBIINOJHEHHE PHUCYHKOB IIO
yCJIOBUSM 3aj1ay.

Tenau
MOBEPXHOCTHU
BpalleHus

O3HakoMJIeHHE C BUJAMH TeJl BpalleHus, (GopMylIupoBaHUE HUX
ONpeleNeHu U CBOUCTB. DOPMYIHpPOBAHUE TEOPEM O CEUYEHHUH
mapa IUIOCKOCTBIO M INIOCKOCTH, KacaTtelbHOW K cdepe.
XapakTepucTUKa U U300pakeHUe TeNl BpallleHUs, UX DPa3BEPTKH,
ceueHus. PemieHue 3ajay Ha NMOCTPOEHUE CEUEHHUH, BBIYMCICHHUE
JUTAH, pacCTOSIHUM, YIJIO0B, O 1IEN(S78 IIpoBenenue
JNOKa3aTEJIbHBIX PAacCyXJICHHUU NpPU pelieHun 3aznad. [IpumeHeHnue
CBOMCTB CHMMETpPHUM IpPU pELICHUM 3aJad Ha Tejla BpallleHWus,
KoMOuHanuoo Tena. M300pakeHue OCHOBHBIX KpYIJbIX Tel U
BBINOJIHEHUE PUCYHKA IO YCIOBMIO 3aJ1a4H.

N3mepenus
B T€OMETPUH

O3HakOMJICHHE C MOHATUIMH IUIOIAAM U 00BEMa, akCHOMaMHu U
cBoricTBaMH. PemeHune 3agad Ha BBEIYHUCIEHHE ILIONIAAEH IIOCKUX
buryp ¢ npuMeHeHUEeM COOTBETCTBYHIOIIUX (Gopmyn U (akTOB U3
MIaHuMeTpuu. M3ydeHue TeopeM O BBIYUCICHHH OOBEMOB
MPOCTPAHCTBEHHBIX TEJ, PEUICHUE 3ajau Ha MpUMEHEeHUe hopmyn
BBIYMCIICHUS 00BeMoB. UM3ydeHue ¢opMya sl BBIYUCICHUS
IUIOIIA/IEd TMOBEPXHOCTEM MHOTOTPAHHUKOB M TEJI BpALICHUS.
O3HakOMJIEHHME C METOJAOM BBIYMCICHHUS IUIOMAAU MOBEPXHOCTH
cteprl. Pemenne 3amady Ha BBIYMCIICHHUE IUIOMIAAEH MOBEPXHOCTH
MPOCTPAHCTBEHHBIX TEJl

Koopaunatel
U BEKTOPBI

O3HakoMJIEHHE C TIOHATHEM BEKTOpa. l3yueHue naekapToBOMU
CHCTEMBbl KOOPJAMHAT B MPOCTPAHCTBE, MOCTPOCHUE MO 3aJaHHBIM
KOOpAMHATaM TOYEK M INIOCKOCTEHW, HaXOXICHUE KOOPAUHAT
Touek. Haxoxxaenue ypaBHEHUN OKPYKHOCTH, C(hepbl, TIIOCKOCTH.
Brruncnenue paccTtosHuM MexaAy TodykaMu. l3ydeHue CBOWCTB
BEKTOPHBIX  BEJIMYMH, TpPaBUJ  pA3JI0KEHHS BEKTOPOB B
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TPEXMEPHOM IPOCTPAHCTBE, IPAaBUJ HAXOXKIECHUA KOOPAUHAT
BEKTOpa B IIPOCTPAHCTBE, IIPABUJ JEUCTBUN C BEKTOpAMH, 3aJaH-
HBIMU KoopAuHaTamu. IIpumeHeHne Teopuum npu pelmIeHuH 3anad
Ha JEHUCTBUS C BEeKTOpaMHU. V3ydeHHe CKaJISpHOIrO NPOU3BEICHUS
BEKTOPOB, BEKTOPHOI'O YpPaBHEHHMS MpsAMONM U IJIOCKOCTH.
[IpumMeHeHne TEOpMHM NpHM pEUIEHWM 3a7ad Ha JEUCTBUS C
BEKTOpPaMH, KOOPAMHATHBIM METOJ, NMPUMEHEHUE BEKTOPOB JUIA
BBIUMCIICHUS BEJIWYHH YIJIOB U PACCTOSIHUM.

YYEBHO - METOAMUYECKOE 1 MATEPUAJIBHO — TEXHUYECKOE
OBECIIEYEHUE ITPOI'PAMMbBI YUEBHOU U CIIUTIJINHBI

OcBoenue mporpamMmbl ydeOHoM mucnumumHabl OVYJ[.12 Martemaruka
OPOUCXOAUT B  y4eOHOM KaOuHETe, B KOTOPOM HMEETCS BO3MOYKHOCTb
o0OecneunTh CBOOOAHBIN A0CTyn B MIHTEpHET BO BpeMsl yUye€OHOTO 3aHATHS U B
nepuo/i BHEY4eOHON JeATENbHOCTH 00 y4arouIuXcsl.

[Tomemenune kabuHera MarteMaTuka YAOBJIETBOPSIET TpeOOBaHUAM
CaHUTAPHO-3MUAEMUOJOTHYECKNX TpaBwi W HopmaTuBoB (CanlluH 2.4.2 No
178-02) m oOcHameHO THUIIOBBIM 00OpYyJOBaHMEM, yKa3aHHBIM B HACTOAIIUX
TpeOOBaHUSAX, B TOM YHUCIE CHEHUAIM3UPOBAHHOM y4uyeOHOU wmebenblo u
cpencTBaMu 00y4YeHHMs], JOCTATOYHBIMU ISl BHIIOJIHEHUS! TPEOOBAaHUN K YPOBHIO
HOJATOTOBKH O0y4aronIuxcsl.

B cocraB  yuyeOHO-METOAMYECKOIO U  MaTepHAIbHO-TEXHHUYECKOTO
oOecrnieuenus mporpaMmmMbl yueOHoi qucuumiaunabl OY J1.12 MaremaTuka BXOJAT:

e HarJsiHBbIC MOCOOUS (KOMIUIEKTHI YUE€OHBIX TaOJIUII, TIIAKATHI)
e BCTIIOMOTATEIbHOE 000PYOBAHUE;
o OubmMoOTCUYHBIN POH]T.

B Oubnuoreunslii (oOHI BXOAAT YYEOHUKH, YUEOHO-METOJMYECKHE
komiuiekTel  (YMK), obOecneunBaromue OCBOCHHE YUYEOHOW JUCHMIUIMHBI
OV1.02 Maremaruka, pEKOMEHIOBAaHHBIE WM  JIOMYUICHHBIC IS
UCIIOJIb30BaHUS B TNPO(PECCHOHANBHBIX 00pa30BaTEIBHBIX OPTaHU3AIUSAX,
peAM3YIOIIMX 00pa30BaTeIbHYIO IIPOTPAMMY CpPEIHEr0 00IIero oopa3oBaHus B
npenenax ocsoenus [IITKPC na 6a3e ocHoBHOTO 00111€TO 00pa30BaHUS.
bubnroreunsiit GoHA JOTONHEH PHIUKIONEAUSIMH 110 MaTEMATHKE, CIOBaAPSAMH,
CIIPAaBOYHMKAMU, HAYYHON U HAYYHO-TIONYJISIPHOM JINTEPATYPOH U AP.

B npomecce ocBoeHuss mporpammbl  yueOHoM aucrumimabl OVY][.12
MaremaThKa CTyJACHTBI HMMEIOT BO3MOXXHOCTh JOCTyHa K JJICKTPOHHBIM
y4eOHBIM MaTepHaiaM 10 MaTeMaTHKe, UMEIOIIUMCS B CBOOOJHOM JIOCTYIIC B
cetu MHTepHET (PIEKTPOHHBIM KHUTAM, MPAKTHKyMaMm, TecTaM, MaTepuajiaM
EI'D u np.)
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NHOOPMAIMOHHBIE UCTOYHUKA
DONEeKTPOHHBIE PECYPCHI.

. bapeenoB C.A. Marematnka [DIEKTpOHHBIM pecypc]: MOArOTOBKA K
IEHTpAIM30BaHHOMY TecTupoBaHuto «c Hys» / C.A. bapsenos, T.I1. baxtura. —
OnexTpoH. TekcTtoBble AaHHble. — MuHck: TerpaCucremc, Terpamur, 2013.
Pexxum moctyma:_http://www.iprbookshop.ru/28116.htmi

. I'ycak A.A. Marematuka [DIEKTpOHHBIN pecypc]: mocooue-penetutop / A.A.
I'ycak, I'M. I'ycak, E.A. bpuunkoBa. — DJIEKTPOH. TEKCTOBBIC JaHHbBIC. —
Munck: TerpaCucremc, Terpanut, 2013.

Pexxum moctyna: http://www.iprbookshop.ru/28118.htmi

. Maremartuka [DneKkTpoHHbIN pecypc]: yueOHoe nocooue / H.b. KapOaunnckas [u
Ip.]. — DONEKTpOH. TEKCTOBbIE NaHHble. — M.: Poccuiickuil rocy1apCTBEHHBIM
YHUBEpPCUTET npaBocyausi, 2015.

Pexxum moctyma: http://www.iprbookshop.ru/49604.html

HNHTEpHET — peCypCHL.

. www.fcior.edu.ru (MudpopMannoHHbIE, TPEHUPOBOYHBIE M KOHTPOJILHEIC
MaTepualbl)
. www.school-collection.edu.ru (Enunas koymekuu LIOP)
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