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1. ACIIOPT PABOYEM TPOT'PAMMBI YYEEHOU JUCIHUATLIAHBI
COO0.01.13 MATEMATHUKA

1.1. O6sacTh NPpUMEHEHHUS TPOrPAMMBI

Pabouass mporpamma yuyeOHON AMCUMILIMHBI SIBISETCS YAaCThIO MPOTrpamMMbl MOJATOTOBKU
cnenuanuctoB cpegHero 3BeHa B coorBerctBuM ¢ PI'OC CIIO ¢ yuwerom IIOOIT CIIO mo
cnernuanbHOCTH 38.02.01 DKOHOMHEKA U OyXTanTEepCKUd y4eT (110 OTPacisim).

Ilpu peamuszaumu paboueld mporpammbl ydeOHoW auciumuHbel CO.01.13 Martemaruka
(yriyOieHHBIM YpOBEHb) MOTYT OBITh HCIIOIB30BaHbl pa3IuvHbIe 00pa3oBaTeIbHBIC TEXHOJOTHH, B
TOM YHCJI€ 3JIEMEHTHI IUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHI, JIEKTPOHHOTO 00YUYCHUSI.

1.2. MecTo TMCUMIJIMHBI B CTPYKTYPe NPOrpaMMbl MOATOTOBKHU CIENMAINCTOB CPeTHET0
3BeHa (Jajiee 00pa3oBaTeJbHONl NMpOrpamMmbl): y4yeOHas AMCLUIUIMHA SIBISETCS 00s3aTeNbHON
00111e00pa30BaTEILHOTO IIUKJIA IPUMEPHON OCHOBHOM 00pa30BaTEIbHOM IPOTrPAMMBbI B COOTBETCTBHH
¢ ®I'OC CIIO no cneruansHocTH 38.02.01 DxoHOMMKA U OyXranTepckuid y4€Tr (1o oTpacism).
Ocoboe 3HaueHue nTucHUILInHA uMeeT rpu GpopmupoBanuu u pazputur: OK 01, OK 02, OK 03, OK
04, OK 05, OK 06, OK 07.

1.3. Heab ¥ muiaHnpyemble pe3yJbTAThl 0CBOEHHUS YUeOHOM TUCHUIITIMHBI
B pamkax mporpammbl yuyeOHON IUCHUIUIMHBI OOYyYarOIIMMHUCA OCBAWBAIOTCS CJEIyIOIIHE
YMEHHUS ¥ 3HaAHUSI.

Kon Ymenus 3HaHusa
K, OK, JIP
OK.01, OK.02, | -omepupoBaTh MOHATHAMH: OMPEICIICHNE, | -3HAUCHUE MaTeMaTHICCKONW HAYKU
OK.03, OK 4, aKkcWoMa, TeopemMa, CIEJCTBUE, CBOMCTBO, | IJIS PEIICHHUS 3a/1ad, BOSHUKAIOIINX B
OK.05, OK 06, | mpu3Hak, AOKa3aTelIbCTBO, PABHOCUIIBHBIE | TEOPUH U MPAKTHUKE; IIUPOTY U B TO K€
OK 07 (hopMyITHPOBKH; (hopMyIIMpOBaTh | BpeMsl OTPaHUYCHHOCTh IPUMEHEHUS
o0paTHOe u MPOTUBOIIOJIOKHOE | MAaTEMATHYSCKAX METOJIOB K aHAITU3Y

YTBEP)KICHNE, TPHUBOJNUTH TPUMEPHl | | ¥ UCCIICTOBAHHIO MPOIIECCOB
KOHTPIIPUMEPHI; SIBJICHUH B MIPHUPOJIC U OOIIECTRE;
-ONEPHUPOBATh TOHATHUSAMHU: MHOXECTBO, | -3HAYCHUE NPAKTUKH U BOTIPOCOB,
MOJTMHOKECTBO, oreparum HaJl | BOBHUKAIOIINX B CAMOM MaTeMaTHKe
MHOXKECTBAMH; YMCHHE HCIIOJIb30BaTh | s (JOPMHUPOBAHHMS U PAZBUTHS
TEOPETUKO-MHOKECTBEHHBIN anmapat JJis | MaTeMaTHIeCKON HAYKU;

OIMMCAHUSI  PEAIBHBIX  MPOIECCOB U | - HCTOPHIO PA3BUTHUS TOHITHS YUCIIA,
SIBIICHUN M TIPH PEIISHUM 3a]la4y, B TOM | CO3JIaHUS MaTeMaTHYCCKOTO aHaJN3a,
qucye U3 IPYTHX YICOHBIX MPEIMETOB; BO3HHKHOBECHUS M Pa3BUTHUS

- CBOOOJIHO OIEPUPOBATh TMOHSATHIMHU: | TCOMETPHH;

COUYCTaHHE, MIePeCTaHOBKA, YUCIIO | -YHUBEPCAILHBIN XapaKTep 3aKOHOB
COYETaHWH, YUCIIO MEPECTAHOBOK; OMHOM | JIOTMIKH MaTeMAaTHYECKHX

Herotona; YMCHHE MPUMEHSTE | PACCYXACHUHN, HX MPUMEHUMOCTH BO
KOMOWHATOpHBIE (aKTBl U PACCYXACHHS | BCEX 00JIACTAX YEITOBEYCCKOM

JUTSL peICHUsI 3a]1a4; JeSITeITbHOCTH;

-ONEPUPOBATh TIOHSATUSMU: HATYpPAIBHOE | -BEPOSTHOCTHBIA XapaKTep Pa3InIHBIX
YKCJI0, [IEJI0e YUCII0, OCTATOK MO MOJIYIIO, | MPOIECCOB OKPYKAIOIIETO MHPA.
paIloHANBHOE YHWCIIO, HPPAIMOHAILHOE | ~-OCHOBHEIC OHITHS U CBOWCTBA
YKCII0, MHOYKECTBA HATYPATLHBIX, NENBIX, | QYHKIUH OJTHON ITepeMEHHOM
palMOHABHBIX, IEHCTBUTEIBHBIX YUCEN; | - OCHOBHBIC ITOHSATHS TEOPHU

- CBOOOJHO ONEpPUPOBATH MOHATUAMU: | TPEACIIOB

CTEIleHb C IIeTIBIM IOKa3aTeleM, KOPEHb | - OCHOBHBIC TIOHSITHS TCOPUH
HaTYpaJIbHOM  CTENEeHHW, CTCNEeHb C | MPOM3BOJHON U €€ MPIIOKEHHUE
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paIOHANTBHBIM TTOKa3aTelleM, CTENeHb C
JEHCTBUTEIHHBIM (BeILIECTBEHHBIM)
nokaszaresieM, Jiorapudm 4HCIa, CUHYC,
KOCHHYC U TAHT'€HC MTPOU3BOJILHOIO YUCIA;
-OlEpUPOBATh TMOHATUAMH: TOXKICCTBO,

TOXKJIECTBEHHOE npeoOpa3oBaHue,
ypaBHEHUE, HEPaBEHCTBO, cucrtema
YpaBHEHUM u HEPABEHCTB,

PaBHOCHIIBHOCTh YPaBHEHHUH, HEPABEHCTB

u CHCTEM, paIoHaIbHEIE,
VppalnuoHajbHbIE, MoKa3aTeNbHBIE,
CTCIICHHBIE, norapu(hMUIECKHe,
TPUTOHOMETPHUUYECKUE ypaBHEHHUS,

HEpaBeHCTBA W  CHUCTEMBI,  pelarthb
YPaBHEHHUsS, HEPABCHCTBA U CHUCTEMBI C
MOMOIIBI0 Pa3NMYHBIX MPUEMOB; pelaTh
YPaBHEHHUS, HEPABCHCTBA U CHUCTEMBI C
napamMeTpoM; TMPHUMEHSITh  ypaBHEHUS,
HEpaBEHCTBA, WX CHCTEMBI ISl PEIICHHS
MaTeMaTHYeCKUX 3aJady W 3a]a4  u3
pa3IMIHBIX 00JacTel HAYKH W PeaybHOU
KU3HU;

-CBOOOJTHO  OTNEPUPOBATH  MMOHSATHSIMH:
rpaduk GyHKIMH, oOpaTHas (YHKIIHS,

KOMITIO3HLIMS ¢byHKUUH, JIMHEHAs
dbyakmms,  kBagpathyHas — (QYHKIHS,
CTETIeHHAS ¢byHKUMSA c LEJbIM
MoKa3arteneM, TPUTOHOMETPUUECKHUE
dhyuKIHIH, obpaTHbIC
TPUTOHOMETPUIECKUE ¢byHKUINY,

nokasaTejbHass W Jorapupmudeckas
GYHKIMH, YMEHHE CTPOUTh TpaduKH
(GyHKIUH, BBIIONHATH TPEOOpPA3OBAHUS
rpadukoB (yHKIIHIA;

- WCIMOJB30BaTh Tpaduku (QyHKIMH I
M3YYEHUs TIPOIIECCOB U 3aBUCUMOCTEH NIPU
peLICHUH 3aqad W3 JPYyrux y4eOHbIX
MPEMETOB U M3 PEabHO KHU3HMU;

-YMCHHE CBOOOTHO OTIIEPUPOBATH
MTOHSTUSIMU: YETHOCTh GyHKIHH,
MIEPUOANIHOCTh dhyHKIHH,
OrpaHUYEHHOCTh byHKIIUH,

MOHOTOHHOCTh ~ (DYHKITUH, 3KCTPEMyM
dbyaknuM, HauOOJNBIIEE W HAMMEHBIICE
3HauCHUs] (PYHKIMH Ha TPOMEXKYTKE;
yMEHHE MPOBOJIUTH WCCIIC/IOBAHNC
dhyuKIHY;

-HCTIOJIB30BAaTh CBOWCTBA U TpaduKu
GbyHKIMA UIS pelIeHHS — ypaBHCHHM,
HEpPaBeHCTB W 3aJa4 C TIapaMeTpaMu;

-OCHOBHEBIE TIOHATHS TCOPHH
BEPOSITHOCTU U MAaTEMAaTUYECKOM
CTATHCTUKH HEOOXOAMMBIC JIJIS
pelIeHust 3KOHOMUYECKUX 3a]1ay.




n300pakaTh Ha KOOPAWHATHOMN IITOCKOCTH
MHOXECTBA peleHnit ypaBHEHUH,
HEPaBEHCTB U MX CUCTEM;

-cBOOOHO  OMEpHUpOBaTh  HOHSATHSAMHU:
MOCJEeI0BAaTEIFHOCTD, — apupMeTHyecKas
mporpeccus, reoMeTpudecKas
nporpeccusi, OeckoHeYHO yObIBaroIIas
reoMeTpUYecKasi MPOTPECCHs; yMEHHUE
3a/laBaTh IMOCIIEIOBATENIFHOCTH, B TOM
Yyuciae C  TOMOLIBI0  PEKYPPEHTHBIX
(opmyu;

- OMEepHUPOBATH MOHATHSIMU:
HEMpPEepPBIBHOCTh  (DYHKIUH, aACHMIITOTHI
rpaduka (QYHKIHH, IEpBas ¥ BTOpas
MPOU3BOAHAS (PYHKIMH, T€OMETPHYCCKHMA
U (QU3MYECKUH CMBICHT TMPOU3BOIHOM,
nepBooOpazHas, ofpeeeHHbII
WHTETpall; yMEHHE HaXOJWUTh ACHMIITOTHI
rpaduka (QYHKIUH, YMECHUE BBIYHCISTH
MPOM3BOJHBIE CYMMBI, IPOU3BEACHUS,
YacTHOTO ¥  KOMIIO3UIMH  (YHKIUH,
HaxXOIWTb YpaBHEHHE KacaTelbHOW K
rpaduky GyHKIHH;

- HCTONB30BAaTh  TMPOWM3BOJHYIO  JIJIS
uccneaoBanus GyHKUUH, TS HAX0XKICHUS
HAWIYYIIETO PEUIeHUS B MPHUKIAIHBIX, B
TOM YHUCIIE COLUANbHO-3KOHOMHUYECKUX H
¢u3nueckux 3agadax, A ONpEIeNCHUS
CKOPOCTH W  YCKOpPEHHs; HaXOIUTh
IO U 00beMBl (QUTYP C TOMOIIBIO

UHTETPANa; HPUBOANTD HPUMEPEI
MaTeMaTHYECKOTO  MOJENUPOBAHUS  C
MTOMOIIIBIO muddepeHInaNBEHBIX
YpaBHEHUH;

- OTIEPUPOBAThH MOHATHSIMH: KOMIUIEKCHOE
YHCJIO,  CONPSDKCHHBIE  KOMILICKCHBIC
qrcia, MOIYyJb U apTyMEHT KOMITIEKCHOTO
gyucna, ¢opMa 3alMUCH  KOMIUIEKCHBIX
qUCeN (reoMeTpudeckas,
TPUTOHOMETPUYECKAs U alredpanveckas);
YMETh TPOU3BOIUTH apU(hMETUICCKUC
JICHCTBUSI C KOMIUICKCHBIMH YHUCIIAMH;
MPUBOJUTh  TPUMEPHl  HCIOJIB30BAHUS
KOMILJICKCHBIX YHCEIT;

- CBOOOJHO OIEPHPOBATH IMOHSATHSIMH:
cpemHee  apupMETHUYECKOE, MeEHaHa,
HauOoIplllee W HaWUMEHbINEe 3HAYCHUS,
pa3Max, JucTepcus, CTaHJIapPTHOE
OTKJIOHEHHWE JUIsSi OIHMCAHWS YHUCIOBBIX
JIAHHBIX; YMEHUE UCCIIeIOBATh




CTaTHCTUYECKHE JaHHbIE, B TOM YHCIE C
MPUMEHEHUEM T'paQUUECKUX METOAOB U
JNEKTPOHHBIX  CPEACTB;  TrpaduuecKu
HCCJICIOBATh COBMECTHBIC HAOIIOJCHUS C
MOMOIIBIO  JUarpaMM pacCE€UBaHUA U
JIMHETHOM perpeccuy;

- HaxOJWTh BEPOSTHOCTH COOBITHIA C
WCTIONb30BAaHNEM TpapHIECKUX METONOB;
MIPUMEHATH IS PEIIeHUs 3a1a4 (popMyITbl
CJIOXCHUSI U YMHOXXEHHSI BEPOSTHOCTEH,
(hopmyITy TIOJTHOHM BEPOSITHOCTH, (HOPMYITY
Bepuymmu, komOuHaTOopHBIC (AKTBI U
(¢hopMyIBI;  OIICHMBAaTh  BEPOSTHOCTH
peaNbHBIX COOBITHIT; yMEHHE ONIEPUPOBATH
MIOHSTUSIMU: CITyJaifHas BEITUYMHA,
pacnpezeneHue BEPOATHOCTEH,
MaTEeMaTUYECKOE OXKUIAHUE, TUCTIEPCHS] U
CTaHJIapTHOE  OTKJIOHEHUE CIy4dalHOU
BEIMYMHBI, (QYHKIMU pachpenelcHus |
IJIOTHOCTHU PaBHOMEPHOTO,
MTOKAa3aTEIHHOTO u HOPMAJIBHOTO
pacrpenencHuil; yMEHHE HCIOIb30BaTh
CBOMCTBA U3YUYEHHBIX pacIlpeneIeHui 1ist
penienus 3a/ay; 3HAKOMCTBO c
MOHSTHUSAMU: 3aKOH OOJBIIUX  YHUCE,
METOJBI  BBHIOOPOYHBIX  HCCIIEJOBAHUH;
YMEHHUE IPUBOJIUTH IPUMEPHI MPOSBICHUS
3aKOHA OOJBINUX YWCENI B MPUPOJHBIX U
OOIIIECTBCHHBIX SBIICHUSX;

- CBOOOJHO OIEPHPOBATH IOHSATHSIMH:
TOYKa, IPsIMasi, INIOCKOCTh, TPOCTPAHCTBO,
OTPE30K, Jy4, IJIOCKUM yroJl, JIBYTpaHHBIN
yrod, TpeXTpaHHBIN yTOJI,
MepeceKamnyecsi,  HapaielbHble U
CKpEIIUBAIOLIUECS psIMBIE,
MapajuIeTbHOCTh U TEPIEHIUKYIAPHOCTh
MPSIMBIX W TIJIOCKOCTEH, YTol MEeXAy
MPSIMBIMU,  YTOJ  MEXKAYy TpSIMOH U
TJIOCKOCTBIO, YTOJI MEXTY TIIOCKOCTSIMI,
-UCTIONB30BAaTh MPU PEUICHUU  3a]ad
W3Y4YCHHBIC (hakTeI u TEOPEMBI
TUTAaHUMETPHU; yMEHHe OIICHUBAThH
pa3Mepbl OOBEKTOB B OKPYKAFOIIIEM MUPE;
-ONepHUpPOBAThH MTOHATHSMHU:
MHOT'OI'PaHHUK, CEUEHHE MHOTOIPAHHUKA,
MPaBWIBGHBI ~ MHOTOTPAHHUK, TPU3MA,
nupamuga, Qurypa W TOBEPXHOCTH
BpallleHus, [IWIUHIP, KOHYC, map, chepa,
pa3BepTKa MOBEPXHOCTH, CEUEHHSI KOHYyCa
U IWIWHApA, TapajulebHble OCH WU
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OCHOBAHUIO, CEUCHHE IIapa, TUIOCKOCTb,
Kacaromascsi cepsl, MIIHHIPA, KOHYCa;
YMEHHUE CTPOUTH CEUCHNE MHOTOTPAHHUKA,
n300pakaTb MHOTOTPaHHHUKH, (QUTYPHl H
MOBEPXHOCTH BpalleHUs, UX CEUYEHUs, B
TOM YHCIE C MOMOIIBIO 3IEKTPOHHBIX
CPEACTB; yMEHHE NPUMEHATH CBOMCTBa
TreOMETPHUYECKUX (PHUTYpP, CAMOCTOSTEIEHO
(hopMyITHpOBaTh ONPEICICHUS N3yYacMbIX
¢uryp, BEIABUraTh TUIOTE3bI O CBOWCTBAX
W TpU3HAKAX TEOMETPHUYCCKHX QUryp,
00OCHOBBIBATh HWJIM  OIPOBEpPraTh HX;
YMEHHE  TIPOBOJUTH  KIACCH(MUKAIHIIO
buryp 1O  pazIMYHBIM  TPU3HAKAM,
BBITIOJTHSATD HEOOXOTUMBIE
JIOTIOJTHUTEIIbHBIE TIOCTPOCHHUS;

- cBOOOJHO ONEPUPOBATH MOHATHAMHU:
miomanas GUrypel, o00beM  (urypsI,
BEJIMYMHA YTJIA, PACCTOSIHAE OT TOYKH JIO
IJIOCKOCTH, PACCTOSIHAE MEXKY TIPSMBIMH,
paccrosiHue MEXKTY TUTOCKOCTSIMH,
IoImaab cQepsl, MIOMWAAb HTOBEPXHOCTH
MUPaMUIbL, TPU3MBI, KOHYyCa, IWIMHIPA,
00BeM KyOa, MPSIMOYTOJILHOTO
napaJulelieliuneia, MUPaMUAAbl, TPU3MBI,
IMWIMHIPA, KOHyca, Iapa; yMeEHHe
HaXOJIUTb OTHOLIEHHE 0OBEMOB ITOJOOHBIX
uryp;

- CBOOOJIHO ONEPUPOBATH TOHATHAMHU:
NBIDKEHHE, TapajuleJbHBIA  TEpeHoc,
CUMMETPUSI Ha  IUIOCKOCTH M B
MPOCTPAHCTBE, TIOBOPOT, IMPeodpa3oBaHie
nogo0us, MoAoOHbIe (GUrypBl; yMEHHE
pacro3HaBaTh paBHble W  TOJOOHEIC
¢urypel, B TOM 4HcI€ B MPHPOIE,
HCKYCCTBE, aApXUTEKTYPE; yMEHUE
WCTIOJTb30BaTh reoMeTpHUYECKIe
OTHOULICHUS, HAXOAUTb T'€OMETPHUYECKHE
BEJIMYMHBl  (JUIMHA, yroOJN, IUIONIA]b,
00beM) MpH pEIICHUH 3afad U3 APYTHX
y4eOHBIX MPEIMETOB M W3 peaIbHOU
KU3HH;

- cBOOOTHO OTIEPUPOBATh OHITUAMU:
MPSMOYTOJIbHASI CHCTEMa KOOP/IMHAT,
BEKTOP, KOOPAWHATHI TOYKH, KOOPIAWHATHI
BEKTOpa, CyMMa BEKTOPOB, IPOU3BECHIE
BEKTOpa Ha YUCII0, PA3JI0KEHUE BEKTOpa
1o 6a3ucy, CKaIsIpHOE MIPOU3BEACHHE,
BEKTOPHOE MPOU3BEICHUE, YTOT MEXKTY
BEKTOpaMH; YMEHHE HUCTIOJIL30BATh




BEKTOPHBIN U KOOPAUHATHBIN METOJT JIJIst
peLICHUS TEOMETPUUECKHUX 3a/1a4 U 3a7a4
IPYTHUX y4eOHBIX MPEIMETOB;
OMepUPOBaATh MOHATUSIMU: MaTpuLa 2 X 2
u 3 x 3, onpeaeauTenb MaTPULIbL,
Te€OMETPHYECKUI CMBICIT OTIPEIEITUTENS;

- MOJEIUPOBAaTh pealbHbIC CUTYallMd Ha
SI3BIKE MaTeMaTHKH; COCTaBIISITh
BBIpQKEHHSI, YPaBHEHHS, HEPAaBEHCTBA W
UX CHCTEeMBbl IO YCIOBHIO 3a/ayu,
WCCIIEIOBATh TIOCTPOCHHBIE MOZETH C
WCTIONb30BAaHUEM  ammapaTra  aireOphl,
HWHTEPIIPETHPOBATH MOJTyYEeHHBIN
pe3ynbTaT; CTPOMTh MaTeMaTHYeCKHe
MOJEIU C TOMOIIBI0 TEOMETPUUYCCKUX
MOHSTUN ¥ BEJINYHH, PEIIaTh CBS3aHHBIC C
HUMHU TIPAKTUYECKHUE 3aJa4ud; COCTABIATh
BEPOATHOCTHYIO MO/IENb u
WHTEPIIPETHPOBATH MOJTyYEeHHBIN
pe3yabTaT; pellaTh NPUKIAJAHbIC 3aJadd
CpeICTBAaMHU MaTeMaTHYECKOTO aHaJw3a, B
TOM YHUCJIE COLMATBbHO-3KOHOMUYECKOTO U
(hM3UYECKOTO XapaKTepa;

- BBIOMpATh TMOAXOMAIIMA METOA s
pelIeHus 3a/1a4u; MOHUMAHUE 3HAYUMOCTH
MaTeMaTHKH B W3YYEHHU MPHUPOIHBIX WU
OOIIIECTBEHHBIX TIPOIIECCOB H SIBJICHHUIA,
YMEHHE  pacllo3HaBaThb  MPOSBICHUE
3aKOHOB MaTeMaTHKH B  HCKYCCTBE,
YMEHUE MIPUBOJUTD MIpUMEPHI
MaTeMaTUYECKUX OTKPBITUI pOCCUICKON 1
MHPOBOW MaTEMaTHYECKON HAYKH.

2. CTPYKTYPA U COJAEP)KAHUE YUYEBHOM JUCIHUILIAHBI

2.1. O0beM y4eOHOM TMCIUIIIMHBI U BU/IbI Y4eOHOH padoThI

Bupl yueOHOM paboThI

O0BEM YacoB

O0bem o0pa3oBaTebHON NPOrpaMMBbl (Bcero) 274
O0bem padoThl 00yYaOIIUXCS BO B3AaUMOACHCTBUY € MpenoaaBareieM 274
(Bcero)

B. T.4. B (popMe NpPaKTHYECKOH MOATOTOBKH

B TOM YHCJIE:

IPAKTUYECKHUE 3aHITH 88
TEOPETHYECKOE 00yUCHHE 174
CamocrosiTesqibHasi padora oOyuyawmerocss (Bcero), B TOM 4YHUCIE:
MOJTrOTOBKA K MPAKTUYECKUM 3aHATUSAM, paboTa HaJl MaTepualioM Y4eOHHKOB,
KOHCIIEKTOM JICKIIMH, BHIITOJIHEHUE MHANBUIYAJIbHBIX 33 JaHUI

[TpomexyTouHas arTecTanys B popMe 3K3aMeHa BO BTOPOM CEMECTPE 12
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2.2. TemaTnyecKMid IJIAH U CoJepPKaHue Y4eOHOH qucHuIInHbl MaTtemMaTuka

Koabi
KOMIIeTeHIIUH
Cojep:kaHue y4e6HOT0 O0bem ’
¢dopmupoBanmnio
HaumeHoBaHue MaTtepuaga u Gopmbl
B Hacax KOTOPBIX
pa3iesioB U TeM OpraHu3alnyu AeATeJbHOCTH
croco0cTByeT
00y4YarIuXCcs
3JIeMEeHT
NporpaMmbl
Conep:xanue yueOHOIro MaTepHaJia 1 OK.01, OK.02,
OK.03, OK.04,
BBenenue MartemaTuka B HayKe, TEXHUKE, 1 OK.05,0K.06,
3KOHOMHKE, HH(POPMALMOHHBIX OK.07
TEXHOJIOTUSIX U MPAKTUHYECKOM
AesITeIbHOCTH.
IMenun u 3anaun U3y4eHust
MaTE€MAaTUKHU IIPU OCBOCHUU
npodeccuii CIIO.
Pazpnean 1. Pa3BurHe NOHATHA 0 YUCTE 11
Tema 1.1 Coaepsxanue yueOHOTo 11 OK.01, OK.02,
IToBTOpEeHHE MartepuaJa OK.03, OK.04,
OK.05,0K.06,
Lensie u panmoHanbHbIE YUCIIA. 8 OK.07
JleicTBUTEIbHBIC YHCIIA
Apudmernueckue TeUCTBUS HAT
quclaMu
[TpeobGpazoBanue npoOHBIX
BBIPAYKEHHI
[TpubnmxeHHbIE BBIYUCIICHUS.
AOCoIOTHAS U OTHOCHTEIIHHAS
MOTPEUTHOCTH.
beckoneuHo yObIBaroras
r€OMETPUYECKast POTPECCHUs.
KommiekcHbie uncia
IIpakTuyeckune 3aHATHS 3

10




HaunmeHnoBanue
pa3aesioB u TeM

Coaepxanue yueOHOTO
MaTepHaJia U (pOpMbI
OPraHM3alNHU AesITeJIbHOCTH
o0yJaromuxcs

O0beMm

B Jacax

Koanl
KOMIIeTeHIIHH,
(popmupoBanuio
KOTOPBIX
Crocoo0cTByeT
3JIEMEHT
NMPOrpamMMbl

I13 1. Llensie u parmoHaIbHbIE
YHCTIA.

113 2. JleiicTBus C

,HGfICTBPITGJ'IBHI)IMI/I YHCJIaMMU.

I13 3. ApudmeTrueckue onepamnuu
C KOMIUIEKCHBIMH YHCJIAMH.

OK.01, OK.02,
OK.03, OK.04,
OK.05,0K.06,
OK.07

Pazgea 2.

Kopuu, crenenu, u jorapugmsi

34

Tema 2.1 KopHu,
CTeneHu,
Jorapudmsl

Conep:kanue y4eOHOT0
MaTepuaJa

17

Kopens n-crenenu u3 yucina.
CBolicTBa KOPHEH N-CTENEHH.

Apudmernueckuil KOpeHb n -
CTEIEHU.

[IpeoOpazoBanue Haj
apu(pMETHYECKUMH KOPHSIMHU.

ITpeoOpa3oBanue UppaLmOHaIbHBIX
BBIPAKCHUM.

CreneHb ¢ pallMOHAIbHBIM
MOoKa3aTelIEM.

CBolicTBa CTEIEHHU C
paInoHaIBHBIM ITOKAa3aTEeIeM.

CreneHb ¢ IeHCTBUTEILHLIM
MOoKa3aTelIEM.

CBolicTBa CTEIEHU C
JIEMCTBUTENILHBIM ITOKA3aTEIEM.

JlecTBUS CO CTENEHSIMU.

15

OK.01, OK.02,
OK.03, OK.04,
OK.05,0K.06,
OK.07

IIpakTHYeckHne 3aHATHS

11




Koanl

Conep:kanue y4eGHOro Ob6bem KOMMCTCHITHH,
(popmupoBanuio
HaunmeHoBaHue MaTepHaJia U (pOpMbI
B Yacax KOTOPBIX
pa3iesioB U TeM OpraHu3alnyu AeATeJbHOCTH
Crocoo0cTByeT
o0yJaromuxcs
3JIeMEeHT
NPOrpaMMbl
I13 4. [IpeoOpazoBanus HaL 1 OK.01, OK.02,
apu(pMETHIECKUMH KOPHSIMH, OK.03, OK.04,
CTCIICHSMHU. OK.05,0K.06,
OK.07
I13 5. [IpeoOpazoBanme CTEIEHHBIX 1
BBIPAKCHHUIA.
Tema 2.2 Conep:kanue y4eOHOT0 17 OK.01, OK.02,
Jlorapudm uuciaa | Mmarepuasa OK.03, OK.04,
H €ro cBoiicTBa OK.05,0K.06,
Jlorapudmel. Jlorapudm uncna. 13 OK.07
OcHoBHOEe JIorapudmudeckoe
TOXJIECTBO.
[IpaBuna aeicTBwii ¢ orapudmamu.
Brruncnenue u cpaBHEHUS
JorapugMoB.
JlecssTUUHBIC U HATYPAJIbHbBIE
JorapuMsl.
IIepexo Kk HOBOMY OCHOBAHHIO.
Haxoxnenue 3HaueHnit morapudma
10 MIPOU3BOJILHOMY OCHOBAHHUIO.
JlorapudmupoBanue u
MOTEHLIPOBAHHUE BBIPAKEHUI.
IIpakTuyeckune 3aHATHS 4 OK.01, OK.02,
OK.03, OK.04,
I13 6. OcHoBHOE NOTrapudMHUUEcKOe 1 OK.05.0K.06
TOAACCTBO OK.07,J14,715,717,J19
I13 7. CpaBHeHue norapudmMoB 1
13 8. [IpeobOpazoBanue 1
Jorapu(GpMUUECKUX BbIPAKEHHH.
I13 9. Ilepexon k HOBOMY 1

OCHOBAHHIO

12




HaunmeHnoBanue
pa3aesioB u TeM

Coaepxanue yueOHOTO
MaTepHaJia U (pOpMbI
OPraHM3alNHU AesITeJIbHOCTH
o0yJaromuxcs

O0beMm

B Jacax

Koanl
KOMIIeTeHIIHH,
(popmupoBanuio
KOTOPBIX
Crocoo0cTByeT
3JIEMEHT
NMPOrpamMMbl

Pazgea 3.

IIpsiMble U MJIOCKOCTH B
NPOCTPAHCTBE

44

Tema 3.1
IMapajieabHOCTH
NPSIMBIX H
IVIOCKOCTEeH

Conep:kanue y4eOHOT0
MaTepuaJa

21

AKCHOMBI CTEPEOMETPUH U UX
MPOCTEUIIINE CIICICTBUA.

[Ipu3Hak napayuieabHOCTH MPSIMBIX.

B3anmMHoe pacnionokeHue npsmbix
Y TJIOCKOCTEH B IPOCTPAHCTRBE.

[TapayienbHOCTB IPSIMOU U
IIJIOCKOCTH.

[TapayuienbHOCTB IUIOCKOCTEH.

[Ipu3sHaku u cBoiiCTBa
NapajuIeIbHbIX IIJIOCKOCTEH.

N300paxkeHUs IPOCTPAHCTBEHHBIX
buryp.

17

OK.01, OK.02,
OK.03, OK.04,
OK.05,0K.06,
OK.07

IIpakTuyeckune 3aHATHS

I13 10 Akcruomsbl cTepeOMETPUH U
WX CIIEICTBUS

I13 11. ITapannenbHOCTh TPSIMOM U
MIOCKOCTH

I13 12. ITapayienbHOCTh
IJIOCKOCTEM

I13 13. U300pakenue
MIPOCTPAHCTBEHHBIX (PHUTYD

OK.01, OK.03

Tema 3.2
IepneHauKYJIAPH

Conep:kanue y4eOHOT0
MaTepuaJa

23

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

13




HaunmeHnoBanue
pa3aesioB u TeM

Coaepxanue yueOHOTO
MaTepHaJia U (pOpMbI
OPraHM3alNHU AesITeJIbHOCTH
o0yJaromuxcs

O0beMm

B Jacax

Koanl
KOMIIeTeHIIHH,
(popmupoBanuio
KOTOPBIX
Crocoo0cTByeT
3JIEMEHT
NMPOrpamMMbl

OCTh NMPSMBIX H
IJIOCKOCTEN

[leprnieHIUKYASPHOCTD MPSMBIX B
MIPOCTPAHCTBE.

[leprieHAMKYIAPHOCTD MPSIMOUN 1
MJIOCKOCTH B IPOCTPAHCTRBE.

[lepienanKyJap U HaKJIOHHAA. YTOJI
MEXy MPSAMOH U IIIOCKOCTHIO.

TeopeMa 0 Tpex NEpIEHAUKYIIApaX.

Pemenue 3amau Ha
MEPIEHANKYISPHOCTD MPSAMOU U
IJIOCKOCTH.

IlepneHqUKyIAPHOCTD IBYX
IJIOCKOCTEM.

[Ipu3Haku u CBOMCTBA
MEPIEHIUKYISIPHOCTHU IIJIOCKOCTEH.

PaccrosiHue mexny
CKPEILIMBAIOIIUMUCS TPSIMBIMHU.

['eomeTpuueckue mpeodpa3zoBaHus
NPOCTPAaHCTBA

18

OK.05,0K.06,
OK.07

IIpakTuyeckune 3aHATHS

I13 14. IlepneHauKyISIPHOCTH
MPSMOU U TIIOCKOCTH

I13 15. IlepneHauKyISIPHOCTH
IIJIOCKOCTEN

I13 16. Yron mexay npsMou u
MJIOCKOCTBIO

I13 17. Teopema o Tpex
MEePIEeHIUKYISIpax

I13 18. Paccrosinne mexay
CKPEITUBAIOIIMUMHUCS TTPSIMBIMH

OK.01, OK.02,
OK.03, OK.04,
OK.05,0K.06,
OK.07

14




Koanl

Conep:kanue y4eGHOro Ob6bem KOMMCTCHITHH,
(popmupoBanuio
HaunmeHoBaHue MaTepHaJia U (pOpMbI
B Yacax KOTOPBIX
pa3iesioB U TeM OpraHu3alnyu AeATeJbHOCTH
Crocoo0cTByeT
o0yJaromuxcs
3JIeMEeHT
NPOrpaMMbl
Hroro 3a 1 cemectp 90 (72
m.3,18 np. 3)
Paznean 4. KomOunaTopuka 7
Tema 4.1 Conep:kanue y4eOHOT0 7 OK.01, OK.02,
J1eMeHThI MarepuaJjia OK.03, OK.04,
KOMOUHATOPUKH OK.05,0K.06,
OCHOBHBIE MOHATHUS 4 OK.07
KOMOWHATOPHKHU.
[IpaBuna
KOMOWHATOPHKHU.
3amaun Ha epedop BapHaHTOB.
[TepecranoBku. Pa3meneHus.
Coueranus.
®opmyna bunoma HeroToHa.
CaoiicTBa OMHOMHHAJIBHBIX
K03 PHULIHEHTOB.
IpakTuyeckmne 3aHATHS 3 OK.01, OK.02,
OK.03, OK.04,
I13 19. Pemenue 3aga4 Ha MOJICUYET 1 OK.05.0K.06
qyclia pa3MelleHu i, IepecTaHOBOK, OK 07’ ’
COYETaHUU.
I13 20. Pemenue 3aga4 Ha MOJICYET 1
qyclia pa3MelleHu i, IepecTaHOBOK,
COYETaHUU.
I13 21. ®opmynbl GHOMA 1
HrroToHa
Paspneu S. Koopaunatsl 1 BeKTOpHI 19
Tema 5.1 Conep:kanue y4eOHOT0 10 OK.01, OK.02,
IIpssMoyroJibHasi | MaTepuaJa OK.03, OK.04,

15




Koanl

KOMIIETeHIIH U
Conep:kanue y4eGHOro O0bem i,
(popmupoBanuio
HaunmeHoBaHue MaTepHaJia U (pOpMbI
B yacax KOTOPBIX
pa3iesioB U TeM OpraHu3alnyu AeATeJbHOCTH
Crocoo0cTByeT
o0yJaromuxcs
3JIeMEeHT
NPOrpaMMbl
(nexaproBas) [IpsmoyronbHas cuctema 6 OK.05,0K.06,
cucTemMa KOOP/IMHAT B IPOCTPAHCTBE. OK.07
KOOPAMHAT B
npocTpancTee Paccrosinust Mmexay AByMst
TOYKaMH.
YpaBHEHUs TIIOCKOCTH U MIPSMO B
MIPOCTPAHCTBE.
[IpeoOpazoBanre CHMMETPHUH B
MIPOCTPAHCTBE.
Hcnonp3oBaHre KOOpAUHAT MIPU
pEIIeHNH 3aa4.
IIpakTuyeckune 3aHATHS 4 OK.01, OK.02,
OK.03, OK.04,
I13 22. Onpenenenne KOOpAUHAT 1 OK.05,0K.06,
TOYEK. OK.07
I13 23. YpaBHEeHHS TIIIOCKOCTH U 2
MPSAMOU B TPOCTPAHCTBE.
I13 24. cnonb3oBaHuE KOOPAUHAT 1
MIpU pEIICHUN 3a/1aY..
Tema 5.2 Coaepsxanue yueOHOTo 9 OK.01, OK.02,
BekTopnl B MaTepuaJia OK.03, OK.04,
NpocTpancTBe OK.05,0K.06,
Bexkropsl. KoopauHater BekTOpa. 5 OK.07
PaBeHcTBO BEKTOPOB.
CnoxxeHue BEKTOPOB.
YMHOXEHUE BEKTOpa Ha YUCIIO.
CkansapHoe Npou3BeICHHUE
BEKTOPOB
IIpakTuyeckune 3aHATHS 4

16




Koanl

Conep:kanue y4eGHOro Ob6bem KOMMCTCHITHH,
(popmupoBanuio
HaunmeHoBaHue MaTepHaJia U (pOpMbI
B yacax KOTOPBIX
pa3iesioB U TeM OpraHu3alnyu AeATeJbHOCTH
Crocoo0cTByeT
o0yJaromuxcs
3JIeMEeHT
NPOrpaMMbl
I13 25. KoopauHaThl BEKTOpA. 1 OK.01, OK.02,
Perienue 3a1a4 MpUKIaIHOTO OK.03, OK.04,
XapakTepa OK.05,0K.06,
OK.07
I13 26. CkanspHoe npou3BeIeHUE 2
BEKTOpOB» PaccTosiHue Mexy
ABYMS TOYKaMU
I13 27. HaxoxaeHue yria MexIy 1
BEKTOpaMHU
Pa3znea 6. OCHOBBI TPUTOHOMETPUH 28
Tema 6.1 Conep:kanue y4eOHOT0 16 OK.01, OK.02,
OcHoBHbBIE MarepuaJjia OK.03, OK.04,
TPUTOHOMETPHYe _ OK.05,0K.06,
CKHe TIOHSITHSI ] TpuroHomeTpudecKkuii Kpyr. 4 OK.07
TOIIECTBA Enunuunas okpyXHOCTb.

Pannannas mepa yria.
Bpamarensnoe gBuKeHUE.

Panuanubiii MeTOT U3MEPEHUSI YTIIOB
BpaIeHUSI.

CuHyc, KOCHHYC, TAHT€HC U
KOTaHT€HC YHCIIa.

3HAKU TPUTOHOMETPUUYECKUX
(GYHKIMH TIO YETBEPTSM.

@opMyIIbl IPUBEICHUS.
@OopMyIIBI CII0KEHHUS.

DopMyJTbl CyMMBI U Pa3HOCTH
TPUTOHOMETPUYECKHUX (QYHKITHI.

®opmyJibl JBOWHOTO apryMEHTa.
@DopMyJIbI TOJIOBUHHOTO apryMeEHTa.

[TpeoOpazoBanue CyMMBI
TPUTOHOMETPHUYECKUX (DYHKIIUN B

17




Koanl

Conep:kanue y4eGHOro Ob6bem KOMMCTCHITHH,
(popmupoBanuio
HaunmeHoBaHue MaTepHaJia U (pOpMbI
B yacax KOTOPBIX
pa3iesioB U TeM OpraHu3alnyu AeATeJbHOCTH
Crocoo0cTByeT
o0yJaromuxcs
3JIeMEeHT
NPOrpaMMbl
MIPOU3BEACHNE U TIPOU3BEICHUS B
CYMMY.
IpakTuyeckmne 3aHATHS 12 OK.01, OK.02,
OK.03, OK.04,
I13 28. Paguannas mepa yria. 2 OK.05.0K.06
BpamarensHoe gBHKeHUE. OK 07’ ’
I13 29. CuHyc,KOCUHYC,TAHTE€HC U 2
KOTaHT€HC YKcia
I13 30. ®opmy:bl NpUBEICHHUS. 2
I13 31. ®opMmyibl CyMMBI U 2
Pa3HOCTH TPUTOHOMETPUUYECKUX
byHKIMA.
I13 32. ®opmybl IBOMHOTO 1
aprymeHra
13 33. ®opMyIibl MOJIOBUHHOTO 1
aprymeHra
I13 34. TIpeo6pazoBanue 2
TPUTOHOMETPUYECKHUX BbIPAKECHUI.
Tema 6.2 Conep:kanue y4eOHOT0 12 OK.01, OK.02,
Tpuronomerpuye | matepuaja OK.03, OK.04,
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HaunmeHnoBanue
pa3aesioB u TeM

Coaepxanue yueOHOTO
MaTepHaJia U (pOpMbI
OPraHM3alNHU AesITeJIbHOCTH
o0yJaromuxcs

O0beMm

B Jacax

Konwi
KOMIIeTeHIIHH,
(popmupoBanuio
KOTOPBIX
Crocoo0cTByeT
3JIEMEHT
NMPOrpamMMbl

CKHe YPABHeHHA
U HepaBeHCTBa

ApKCHHYC, apKKOCHUHYC YHUCJIA.

ApKTaHI'€HC, apKKOTaHI€HC YUCIIA.

Pemrenne ypaBHeHul BU1a cosx=a.

Pemenue ypaBHeHuil Bua sinx=a.
Pemienue ypaBHeHuil Buaa tgx=a.
Pemienue ypaBHeHuit Buia ctgx=a.

PemreHne TpUroHOMETpUYECKUX
YPaBHEHUH U CUCTEM yPaBHECHUI.

TpuronomeTpruyeckue HEpaBEHCTBA.

OK.05,0K.06,
OK.07

IIpakTHYeckHne 3aHATHS

I13 35. Pemenue npocrenmmx
TPUTOHOMETPHUECKUX YPAaBHEHUH.

113 36. Perienue TUHERHBIX
TPUTOHOMETPUYECKHUX YPaBHEHUI.

113 37. Pemenne cucrem
TPUTOHOMETPUYECKUX YPABHEHUIA.

I13 38. Pemenue npocrenmmx
TPUTOHOMETPHUECKUX HEPABEHCTB

113 39. Perenue TUHERHBIX
TPUTOHOMETPUYECKUX HEPABEHCTB

OK.01, OK.02,
OK.03, OK.04,
OK.05,0K.06

Pasznen 7.

DYyHKUMH, UX CBOMCTBA U
rpaguxku

21

Tema 7.1

Coaepixanue yueOHOT o
MaTepuaJa

12

OK.01, OK.02,
OK.03, OK.04,
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HaunmeHnoBanue
pa3aesioB u TeM

Coaepxanue yueOHOTO
MaTepHaJia U (pOpMbI
OPraHM3alNHU AesITeJIbHOCTH
o0yJaromuxcs

O0beMm

B Jacax

Koanl
KOMIIeTeHIIHH,
(popmupoBanuio
KOTOPBIX
Crocoo0cTByeT
3JIEMEHT
NMPOrpamMMbl

DOYyHKINH, UX
CBOIiCTBa M
rpagpuxun

O6mactp onpeeseHus u
MHOJKECTBO 3HAYCHUN (DYHKIIUH.

I'padux pynkiuu. [loctpoerue
rpadukoB PyHKITHI.

MOHOTOHHOCTb, YETHOCTb,
HEYETHOCTh, OTPAHUYCHHOCTb,
MePUOUYHOCTh (YHKITUH.

[IpoMexxyTku BO3pacTaHus 1
yoniBaHus. HanGombiiee u

HauMeHbIIee 3HaUeHUS PYHKITIH.

[Tpumeps! QyHKIIHOHATBHBIX
3aBUCHUMOCTEHN B pealIbHBIX
nporeccax.

[TonsiTHE O HEMPEPHIBHOCTH
byHKIHIN.

O6umactp omnpezenenusi, 001acTh
3HAYCHHU 0OpaTHOU (DYHKITHH.
I'paduk obpatHO#t GHyHKIINUH.

[Tpumepsl 3aBUCUMOCTEN MEXITY
MIEPEMEHHBIMU B peabHBIX
mporueccax

OK.05,0K.06,
OK.07

IIpakTuyeckune 3aHATHS

I13 40. O6sactp onpeaeIeHus 1
MHO’KECTBO 3HAYCHHUN (DYHKIINU

I13 41. IToctpoenue rpadukos
byHKIMA.

13 42. IToctpoenue rpadukos
oOpaTHBIX (PyHKITHI

I13 43. AHanu3 QyHKIUH 110
rpaduky

OK.01, OK.02,
OK.03, OK.04,
OK.05,0K.06,
OK.07

20




Koanl

KOMIeTeHIUH
Conep:kanue y4eGHOro O0bem i,
(popmupoBanuio
HaunmeHoBaHue MaTepHaJia U (pOpMbI
B Yacax KOTOPBIX
pa3iesioB U TeM OpraHu3alnyu AeATeJbHOCTH
Crocoo0cTByeT
o0yJaromuxcs
3JIeMEeHT
NPOrpaMMbl
Tema 7.2 Conep:kanue y4eOHOT0 9 OK.01, OK.02,
CreneHnsbie, MarepuaJjia OK.03, OK.04,
nokKa3aTejibHbIe€, _ OK.05,0K.06,
JorapHpMEIecKHe Crenennas GyHKIIHS, €€ CBOWCTBA 4 OK.07
U rpaduk.
u
TPUTOHOMETPUMEC | 751 a3atenpHas GyHKINMS, ee
KHe pyHKIHUH CBOMCTBA U TpaduK.
Jlorapudmudeckas pyHKIus, €€
CBOICTBa U TpaduK.
Tpuronomerpuueckre GyHKINN.
ITpeoOpa3zoBanus rpaduKoB.
[TapatensHbIN IEPEHOC,
CUMMETpPHS OTHOCUTEIIBHO OCEH
KOOpJWHAT.
IIpakTHYeckune 3aHATHS 5 OK.01, OK.02,
OK.03, OK.04,
I13 il4. CreneHHast GyHKIHS U €€ 1 OK.05,0K.06,
CBOMCTBa OK.07
I13 45. ITokazarenbHas u 1
norapupmuueckast GyHKIUU U UX
CBOMCTBA
I13 46. TpuronoMerpuueckue 2
(YHKIHMU ¥ UX CBOMCTBA
I13 47. Ucnonp3oBanue HyHKIHIA B 1
Oyxyuere.
Pasnean 8 MHOrorpaHHUKHU M KpyrJble 21
TeJIa
Tema 8.1 Coaepsxanue yueOHOTo 10 OK.01, OK.02,
MHOIOrpaHHMKHA | MaTepHaJa OK.03, OK.04,
OK.07

21




Koanl

KOMIIeTEeHIIHH
Oo0Bem OMHETEHIH,
(popmupoBanuio
B yacax KOTOPBIX

Coaepxanue yueOHOTO
HaunmeHoBaHue MaTepHaJia U (pOpMbI
pas3iesioB U TeM OPraHu3anyu AeATeJbHOCTH

Crocoo0cTByeT
o0yJaromuxcs

3JIeMEeHT
NPOrpaMMbl

MHororpaHHsie yribl. Beimykiibie 6
MHOTOTPaHHUKH.

[Tpusma. [IpaBunbsHas npusma.

[Tapannenenunen. CoiicTBa
napajuiejenumnesa.

[IpsAMOYTONIBHBIN ITapaJuICIICIUIIE .

Ky6.

IInpamupa. IlpaBuiibHas
nMpaMuja. Y Ce4eHHas MMpamMuaa.

HaXO)KILCHI/Ie OCHOBHBIX 3JICMCHTOB
MHOT'OT'PpaHHUKOB.

[ToctpoeHue ceuenui
MHOT'OTPaHHHUKOB.
Bunsl cuMMeTpuil B IPOCTPAHCTBE.

CuMMeTpHsi MHOTOI'PaHHUKOB.

[IpencraBienue o MpaBUIBHBIX
MHOT'OTpaHHUKAX.

IIpakTuyeckune 3aHATHS 4 OK.01, OK.02,
OK.03, OK.04,
I13 48. IIpusma. I[IpaBunbhHas 1 OK.07

npusma. Ky0. [Tapannenenunes

I13 49. ITupamuna. [IpaBunbHas 1
nupamuaa

I13 50. Yceuennas nupamuaa 1

I13 51. Ceuenus ky0a, mpu3Mbl U 1
MTUPaMUIBI

Conep:kanue y4eOHOTO 11
MaTepuaJa
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Koanl

KOMIIETeHIIH U
Conep:kanue y4eGHOro O0bem ’
(popmupoBanuio
HaunmeHoBaHue MaTepHaJia U (pOpMbI
B Yacax KOTOPBIX
pa3iesioB U TeM OpraHu3alnyu AeATeJbHOCTH
Crocoo0cTByeT
o0yJaromuxcs
3JIeMEeHT
NPOrpaMMbl
Humaap. Ceyenus nuinHIpa 5 OK.01, OK.02,
IUIOCKOCTSIMH. OK.03, OK.04,
. OK.07
Konyc. Yceuennsbiii KoHyC.
CeueHune KOHyca IIOCKOCTSIMH.
[Tap. Ceuenue mapa mI0CKOCTHIO.
CummMmerpus mapa. KacarenbHas
IJIOCKOCTh K I1apy.
OceBbIe CCUCHHS U CEUCHMS,
napajuieNbHble OCHOBAHUIO.
IIpakTHYecKkne 3aHATHS 6
Tema 8.2 Tenam | 13 52. Iumunp 1 OK.01, OK.02,
IIOBEPXHOCTH OK.03, OK.04,
BpalleHus 113 53. KOHyC OK.07
1
13 54. Ilap. Cdepa, ux ceyeHus
1
I13 55. OceBble ceueHus U CEUEHUs
napajuieNbHble OCHOBAHUIO. 2
I13 56. Haxoxxnenne oCHOBHEBIX 1
AJIEMEHTOB IWJIMHIPA, KOHYCA,
mapa.
Pasnean 9 H3mepenus B reomeTpun 11
Tema 9.1 Coaepsxanue yueOHOT o 11
HN3mepenus B MaTrepHuaJia
reoMeTpuu
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Koanl

KOMIIETEHI[HH
Conep:kanue y4eGHOro O0bem i,
(popmupoBanuio
HaunmeHoBaHue MaTepHaJia U (pOpMbI
B Yacax KOTOPBIX
pa3aesioB U TeM OpPraHM3anuu JesiTeJIbHOCTH
Crocoo0cTByeT
o0yJaromuxcs
3JIEMEHT
NMPorpamMmbl
O0BeM U ero U3MepeHue. 7 OK.01, OK.02,
OK.03, OK.04,
O06Bem KyOa, IpSIMOYTOJIBHOTO OK.07
napajuieJenuIne/1a, MpUu3Mbl.
OObeM nupaMubl.
O6wem nnmuuapa. O0bEM KOHYCA.
O6bem mapa. O6beM MmapoBOTO
CETMEHTA M CeKTOpa.
[Tnomane 60KOBOI TOBEPXHOCTH
IUJIUHIpA, KOHYCA.
[Tnomane chepsr.
[TomoOue Ten. OTHOIEHNS
TJIONIAJeH TOBEPXHOCTEN U
00BEMOB ITIOJOOHBIX TE
IIpakTuyeckune 3aHATHS 4 OK.01, OK.02,
_ OK.03, OK.04,
I13 57. Beruucienne oobpéma Kyoa, 1 OK.07
MIPU3MBI, TUPAMUJIBI.
I13 58. Beruamncnenue o0bpEMa 1
IUJIUHIpA, KOHYCA.
113 59. HaxoxxneHue miomamgu 1
MMOBEPXHOCTH UJIMHIPA, KOHYCa
I13 60. Haxoxnenue o0nEMa mapa 1
Y TI0maau chepsl
Hauaja MmaTeMaTH4eCKOro 25
Pazgen 10
aHaJu3a
Tema 10.1 Coaepsxanue yueOHOT 0o 6 OK.01, OK.02,
IMocaenoBaTesibH | MaTepuaJjia OK.03, OK.04,
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Koanl

KOMIIETEHIIHH
Conep:kanue y4eGHOro O0bem i,
(popmupoBanuio
HaunmeHoBaHue MaTepHaJia U (pOpMbI
B Yacax KOTOPBIX
pa3aesioB U TeM OpPraHM3anuu JesiTeJIbHOCTH
Crocoo0cTByeT
o0yJaromuxcs
3JIEMEHT
NMPorpamMmbl
OCTH U UX ITocnegosarensHOCTH. CIIOCOOBI 4 OK.05, OK.0e6,
npeaesabl 3aJaHUs YUCIIOBEIX OK.07
OCJIE0BATEILHOCTEMN.
CBoOMCTBa YMCIOBBIX
MOCJIEJOBATEILHOCTEH.
[TonsiTue o npexene
MTOCJICI0BATEIILHOCTH.
Cy1iecTBoBaHue npeaena
MTOCJICIOBATEIILHOCTH.
HenpepsiBHOCT pyHKIIUN. TOUKH
pasphbIBa.
IIpakTHYeckne 3aHATHS 2 OK.01, OK.02,
OK.03, OK.04,
[13 61. Beruncnenue npeaena 2 OK.05,0K.06,
GyHKIUH. OK.07
Tema 10.2 Conep:kanue y4eOHOT0 11 OK.01, OK.02,
MarepuaJjia OK.03, OK.04,
Hpoussonuast u OK.05,0K.06, OK.07
ee IpUMeHeHue [TonsiTHe 0 MPOM3BOAHON (HYHKIINH, 8

e€ reoMeTpUIeCKU U PU3UIECKUN
CMBICII.

[IpaBuna BerYMCIEHUA
MIPOU3BOIHBIX.

[Tpoun3BoHBIE CIIOKHOU (DYHKITHH.
HenpepriBHOCT QyHKIIUY.
Kacarenbnas k rpaduky GyHKIIHA.

[Tpusnak Bo3pacranus (yObIBaHMS)
¢bysakumu. Kputndeckue Touku
¢dbyukuun. Hanbomnpiiee u
HaMMCHBIIIee 3HAYCHUS (PYHKIINH.

[Ipumenenne npou3BOIHON K
rccaea0BaHuio (yHKITUI
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Koanl

Conep:kanue y4eGHOro Ob6bem KOMMCTCHITHH,
(popmupoBanuio
HaunmeHoBaHue MaTepHaJia U (pOpMbI
B yacax KOTOPBIX
pa3aesioB U TeM OpPraHM3anuu JesiTeJIbHOCTH
Crocoo0cTByeT
o0yJaromuxcs
3JIEMEHT
NMPorpamMmbl
IIpakTuyeckune 3aHATHS 3 OK.01, OK.02,
OK.03, OK.04,
I13 62. Beruncnenue npou3BOgHOM 1 OK.05. OK.06
QyHKIHH. OK.07
113 63. HaxoxxneHue Touex 1
IKCTpEeMyMa C TIOMOIIBIO
MPOU3BOIHOMN
I13 64. Haxoxnenne HanOOIBIIETO 1
1 HAaMMEHBIIIETO 3HAYCHUS
(YHKIMH C TIOMOIIIBIO
MIPOU3BOIHOMN
Tema 10.3 Conep:kanue y4eOHOT0 8 OK.01, OK.02,
IlepBooOpa3nas u | MaTepuaa OK.03, OK.04,
HHTErpaJj OK.05,0K.06, OK.07
[TonsiTre mepBoOOpa3HOM. 7
[IpaBuna HaxOXIEHUS
epBOOOpa3HBIX.
[nomane KpUBOIMHEUHOM
Tparnenuu.
Nurerpan. ®opmyna HeroToHa -
JleitOaMIA.
OnpeneneHHblil UHTErpal.
Brruncnenue nnrerpana.
[IpumeHnenne uHTeTpasia B Pusnuke
Y TEOMETPUH.
IIpakTuyeckune 3aHATHS 1
I13 65. Briuucienue miomanaei ¢ 1 OK.01, OK.02,
MOMOUIBIO UHTETpaa. OK.03, OK.04,
OK.05,0K.06,
OK.07
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HaunmeHnoBanue
pa3aesioB u TeM

Coaepxanue yueOHOTO
MaTepHaJia U (pOpMbI
OPraHM3alNHU AesITeJIbHOCTH
o0yJaromuxcs

O0beMm

B Jacax

Koanl
KOMIIeTeHIIHH,
(popmupoBanuio
KOTOPBIX
Crocoo0cTByeT
3JIEMEHT
NMPOrpamMMbl

Pazgen 11

JIeMeHThbI TeOpHuH

BEPOSITHOCTEI. J1eMeHTbI

MATEMATHYECKOM CTATHCTHKHU

15

Tema 11.1

J1eMeHThI
TeOpHH
BepPOSATHOCTEM

Conep:xkanue Y4eOHOro

MaTepuaJa

10

[ToHsATHE BEPOSITHOCTH COOBITHSL.
CBoiicTBa BEPOSITHOCTEH COOBITHM.

CroxeHne 1 yMHOKEHUE
BEPOSATHOCTEH.

Pemenue npocrenmmx 3aaad Ha
ompe/ielICHUE BEPOSITHOCTH C
HCIIOJIb30BaHHUE TEOPEM.

IlousaTue o HE3aBUCUMOCTH
COOBITHUH.

OTHOCHUTENBHAS YacTOTa COOBITHH.
VYcnoBHas BEpOATHOCTb.

JluckpeTrHas ciydaliHas BEJINYUHA,
3aKOH €€ PacIpeeIcHHUs.

YucnoBble XapaKTEPUCTUKHU
JUCKPETHOM CIIy4ailHOU BEJIMYUHBI.

[TousiTe 0 3aK0HE OOJIBIIMX YKCEIL.

OK.01,
OK.03,

IIpakTHYeckHne 3aHATHS

113 66. Pemienue 3agay Ha
KJIACCUYECKOE OMpeieTICHUE
BEPOSITHOCTH

I13 67. Pemenue 3agay Ha
OIIpEJIEIICHUE YCIIOBHOMN
BEPOSITHOCTH

OK.01, OK.02,
OK.03, OK.04,
OK.05,0K.06,
OK.07
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Koanl

Conep:kanue y4eGHOro Ob6bem KOMMCTCHITHH,
(popmupoBanuio
HaunmeHoBaHue MaTepHaJia U (pOpMbI
B yacax KOTOPBIX
pa3iesioB U TeM OpraHu3alnyu AeATeJbHOCTH
Crocoo0cTByeT
o0yJaromuxcs
3JIeMEeHT
NPOrpaMMbl
Tema 11.2 Conep:kanue y4eOHOT0 5
MarTepuaJa
DJIeMEeHTBbI
MaTemMaTu4yeckoil | [IpencrapiieHue JaHHBIX 4 OK.01, OK.02,
CTAaTHUCTHKH OK.03, OK.04,
reHepaJibHasi COBOKYITHOCTh OK.05,0K.06,
BEIOOpKA OK.07
cpenHee apupMeTHIECKOe
MearaHa
IIpakTuyeckune 3aHATHS 1
I13 68. Onpenenenue cpeaAHETO 1 OK.01, OK.02,
apu(pMETHYECKOTO, METUAHbI OK.03, OK.04,
JTHCTIEPCHH OK.05,0K.06,
OK.07
Pasnen 12. YpaBHeHUS M HEpaBeHCTBA 21
Conep:xanue y4eOHOT 0 12 OK.01, OK.02,
MaTepuajia OK.03, OK.04,
OK.05,0K.06,
VpaBHeHnue. Pemienue ypaBHeHU. 10 OK.07
PaBHOCHIIBHOCTS.
Tema 12.1 UppanmonanbHbie ypaBHEHHUS.
YpaBHeHus u Jlorapudmuueckrue ypaBHEHUS.
CHETEMDI Tpuronomerpuyeckrue ypaBHEeHUS
ypaBHeHHit P P P '
Cucrtembl ypaBHeHH1. OCHOBHBIE
MPUEMbI PEIICHUM.
IpakTuyeckune 3aHATHS 2
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Koanl

Conep:kanue y4eGHOro Ob6bem KOMMCTCHITHH,
(popmupoBanuio
HaunmeHoBaHue MaTepHaJia U (pOpMbI
B Yacax KOTOPBIX
pa3iesioB U TeM OpraHu3alnyu AeATeJbHOCTH
Crocoo0cTByeT
o0yJaromuxcs
3JIeMEeHT
NPOrpaMMbl
I13 69. Pemenue 1 OK.01, OK.02,
norapu(pMHUIECKHX YpaBHEHUH 1 OK.03, OK.04,
CHCTeM OK.05,0K.06,
OK.07
I13 70. Pemenue
TPUTOHOMETPUUECKHUX YpaBHEHU U
CHUCTEMBI 1
Tema 12.2 Coaepsxanue yueOHOT 0o 9
MartepuaJia
HepagencrBa
HepasenctBa. PaBHOCHIIBHOCTD 6 OK.01, OK.02,
HEPaBEHCTB. OK.03, OK.04,
OK.05,0K.06,
PanmonansHble HEpaBeHCTBA. OK.07
TpuronoMmeTpuyeckue HepaBeHCTBA.
[TokazaTenbHbIE HEPABEHCTBA.
Jlorapudmudeckue HepaBeHCTBA.
CucreMbl HEpPABEHCTB.
Pemenue HepaBeHCTB.
IIpakTHyeckue 3aHATHSA 3
[13 71. Pemenue paiioHanIbHBIX 1 OK.01, OK.02,
HEPaBEHCTB OK.03, OK.04,
OK.05,0K.06,
I13 72. Pemenue 1 OK.07
TPUTOHOMETPUUYECKUX HEPABEHCTB
[13 73. Pemenue nokazateabHbIX U 1
norapuMUYEeCKUX HEPABEHCTB
Tema 12.3 Conep:xanue y4eOHOT 0 4
Oo6o0maromiee MartepuaJa
NMOBTOpeHHE
[ToBTOpEeHue 2 OK.01, OK.02,
OK.03, OK.04,
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Koanl

Conep:kanue y4eGHOro O0bem (;0 01\3;&5::::},0
HaunmeHoBaHue MaTepHaJia U (pOpMbI PMHP
B Yacax KOTOPBIX
pa3iesioB U TeM OpraHu3alnyu AeATeJbHOCTH COCOBCTBYET
o0yJaromuxcs 3J1eMeHTy
NPOrpaMMbl
OK.05,0K.06,
OK.07
IpakTuyeckune 3aHATHS 2 OK.01, OK.02,
OK.03, OK.04,
[13 74. BeimosHeHe BapUaHTOB 1 OK.05.0K.06
9K3aMEHAIIMOHHBIX PadoT. OK 07’ ’
[13 75. BeinmosHeHe BapuaHTOB 1
9K3aMEHAIMOHHBIX PadoT.
HNTorosas arrectaniuoHHas padora 12
274(174
m.3,88np.3,1
Bcero 2 3K3)

3. YCJIOBUS PEAJIM3AILIMU TPOTPAMMBI YYEFHOU JUCIHUATITAHBI

3.1. TpeOGoBaHUsI K MUHUMAJILHOMY MaTepPHAJIbHO-TEXHHYECKOMY 00ecnedeHHI0

Jlnsa peanu3anuy nporpaMMbl y4eOHON AMCHUIUIMHBI JOJDKEH OBITh MPEIyCMOTPEH KaOUHET
«MateMaTiKkay, OCHAIIEHHBIH 000pYIOBaHUEM: MTOCAJOYHBIE MECTa MO KOJIUYECTBY OOYYaIOLINXCH,
yuyebHasg Jocka, pabodyee MECTO MpenojaBareis, KOMIUIEKTbl 3aJaHuil JUld TECTUPOBAaHUS H

KOHTPOJILHBIX padoT, U3MEPUTEIbHBIC U YEPTEKHBIC HHCTPYMEHTHI.
TexHuueckue cpencTBa 00ydeHuUs:

— noctyn k cetu HTepHeT;
— MYJIBTUMEANA IIPOEKTOpP;

3.2. UupopmanmonHoe odecnedeHue odyueHus. IlepeuyeHb pexoMeHAyeMBbIX Y4eOHBIX

KaJIbKYJISATOP.
[Tpu peanuzanmu padoueit nporpammsl yueOHoi qucuumuinael CO.01.13 Matemartuka(yriyOineHHbINH
YPOBEHB)MOXKET OBITh UCIIOJIB30BaHO MporpammHoe obecnieueHue Big Blue Button (BBB), Moodle,
S-nuck, zoom u ap.

KOMIIBIOTECP C JIMLUCH3UOHHBIM ITPOrpaMMHBIM 066CH€‘ICHI/I€M;

u3nannii, UHTepHeT-pecypcoB, 10NMOJHUTEILHOM JUTEPATYPbI
OcHoBHas nuTeparypa:

1. Amumos lI.A., TkaueBa M.B., ®enoposa H.E. Anrebpa u Hadana MaTeMaTHYECKOTO aHAIH3a.
10-11 knaccel. YueOHuk. ba3oBslii u yriry0OneHHslid ypoBHU. -M,2023
2. Aranacss JI.C., byry3oB B.®., KanomueB C.b. u np I'eomerpus 10-11 knaccel. ba3zoBblii u

yrayOseHHbIH ypoBHU. -M,2023
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3. bammakoB M.M. Maremaruka: anreOpa W Hayana MaTeMaTHUYECKOTO aHAIM3a, T€OMETPHS:
y4eOHUK JJIs CTYJEHTOB IPO(eCcCHOHABHBIX 00pa30BaTeIbHBIX OpraHU3alui, OCBAaUBAIOLINX
npodeccun u crerpansHocTH CI1O0. — M.,2017

4. bammakoB M.M. Maremaruka: anreOpa W Hadajga MaTEMaTHYECKOTO aHalM3a, TEOMETPHS:
COopHuk  3agay  OpOQHUIBHOW  HAmpaBJICHHOCTU:  yded.mocobue [uii  CTYJEHTOB
MpoeCCHOHANBHBIX  00pa30BaTEIPHBIX OPTaHMW3allMid, OCBaWBAIOMUX Mpodeccud |
cnenmanbHocTd CITO. — M.,2017

5. bammako M.M. Martemartuka: anreOpa M Hadajla MaTeMaTHYECKOTO aHAJIN3a, TEOMETPHUS:
3amauyHuK: y4de0.mocobOue i CTYJIEHTOB  NPO(ECCHOHANBHBIX  00pa30BaTEIIBHBIX
opraHu3anyii, oceanBaronux npodeccun u cneunansuoctu CI10. M.,2017

6. bammako M.M. Martemartuka: anreOpa M Hadajla MaTeMaTHYECKOTO aHAJIN3a, TEOMETPHUS:

ONeKTpOHHBIA  y4e0.- METOA. KOMIUIEKC Ui  CTYyJEHTOB  NPOQecCHOHATbHBIX
0o0pa3oBaTeNbHBIX OpraHU3alMi, ocBamBawIMX mnpodeccun u crenuanbHoctH CIIO. —
M.,2017

HNuTtepHeT pecypcesl:

1. Epwnas xomrekmust 1udpoBbIX oOpazoBaTenbHBIX pecypcoB. - URL: http://school-

collection.edu.ru /. - TekcT: 3IeKTPOHHBIH.

2. Hudopmanuonnas cucrema « EnrHOE OKHO TOCTyIa K 00pa3oBaTeabHBIM pecypcam». - URL:
http://window.edu.ru / - TekcT: 31eKTPOHHBIH.

3. Hayunas »nsnextponnas OuOmmoreka (HOB). - URL: http:/www.elibrary.ru - Tekcr:
AJIEKTPOHHBIN.

4. OtkpoIThi KOJUTEHK. Maremaruka. - URL: https://mathematics.ru/ - TeKkcT: 3JIeKTpOHHBI.

5. TloBropum matematuky. - URL: http://www.mathteachers.narod.ru/ - TeKcT: 3E€KTPOHHBIA.

6. CrnpaBOYHUK 1o MaTeMaTUKeE hila e IIKOJILHUKOB. - URL:
https://www.resolventa.ru/demo/demomath.htm / - TekcT: 37eKTpOHHBIA.

7. Cpennsis maremarudeckas uHTepHeT mkoja. - URL: http://www.bymath.net / - Tekcrt:

AJIEKTPOHHBIN.
8. ®denepanbHbIil moptan «Poccutickoe oopazoBanue». - URL: - TekcT: 37eKTpOHHBIMN.
9. @enepanbHblii  1HEeHTp  WHGOPMAIMOHHO-OOpa3zoBaTenbHBIX  pecypcoB. -  URL:

http://fcior.edu.ru / - TekcT: 2IEKTPOHHBIN.

10. School-collection.edu.ru —o6pazoBaTenbHBIN CaUT;

11. Acior. edu.ru->5meKTpoHHbIE YUCOHUKH;

12. http://www.ege.edu.ru- ET'D

13. http://www.en.edu.ru- MmeToguaeckue pa3paboTKH.

14. http://skiv.instrao.ru/bank-zadaniy/- OGank 3amaHuii It  (OPMHPOBAHUS U  OLCHKH
(YHKIIMOHATHLHON TPaMOTHOCTH

15. https://cposo.ru/komplekty-kos-po-top-50- KO3 mns hpopmuposanus OK

3.3. MeToanueckoe odecrnedeHue 00pa3oBaTeJJbHOIO Mpouecca 1Jisi 00y4eHnsi MHBAJTHI0B
U JIUII C OTPAHUYEHHBIMH BO3MOKHOCTSIMH 3/10POBbSI

VYciioBust OpraHuzallii U coJep)KaHHe OOy4YeHUS W KOHTPOJS 3HAHUW WHBAIUIOB U
obyyvarormuxcsi ¢ OB3 mo mucnmminae «MaTemaTukay ONpeesioTCs MPOorpaMMON JTUCIUILIAHEI,
alaTHPOBAHHOM MTPU HEOOXOAUMOCTH JIJIsl 00YUEHUS YKa3aHHBIX 00YYarOLIHXCSl.

Opranmzanus 00y4eHUs], TEKyIIeH U TMPOMEKYTOUYHOW aTTECTAIlMH CTYICHTOB-HHBAINIOB U
ctyneHToB ¢ OB3 ocymiecTBisieTcss € yd4eToM OCOOCHHOCTEH TMCUXO(U3MUECKOTO pa3BUTHSA,
WH/IMBHUyaJTbHBIX BO3MOXHOCTEH U COCTOSHUS 3/I0POBBS TAKUX 00YJAIOITIXCSI.

Hcxons u3 ncuxou3n4eckoro pa3BUTHS M COCTOSHHS 370POBBS CTYACHTOB-WHBAIUIOB U
cryaentoB ¢ OB3, opraHu3yroTcs 3aHATHSI COBMECTHO C IPYTHMHU O0YYAIOIUMHUCS B OOIIUX TPyIIaXx,
UCTOJb3Ys COLUAIBHO-aKTUBHBIE U pPe(ICKCHBHbIE METOIbl OOy4eHHUs CO3AaHUs KOM(OPTHOTrO
TICHXOJIOTUYECKOTO KITMMAaTa B CTYJACHYECKOU TPYIITIE WIH, IPH COOTBETCTBYIOIIEM 3asiBIICHHH TAKOTO
oOyyaromerocsi, Mo WHIUBUAYAJIbHOW NporpaMMe, KOTopas SBISETCS MOAM(PHUIMPOBAHHBIM
BapHaHTOM OCHOBHOW pabodell MporpaMmbl TUCHUILIMHEL. [Ipu 3TOM colepkaHWe MPOrpaMMbI
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IUCLUIUIMHBL He M3MeHseTcs. M3MeHstoTes, kak mnpaBuiio, GopMbl oOyueHHs] M KOHTPOJIS 3HAHUM,
o0Opa3oBaTeNbHbIe TEXHOJIOTHHN U JUAAKTHUYECKUE MaTEpUaJIbl.

OOyueHue CTyAEHTOB-MHBAIMAOB U CTYAeHTOB ¢ OB3 Takke MOMXET OCYIIECTBISATHCS
WHAUBUAYATBHO W/WIH C IPUMEHEHUEM JUCTAHIIMOHHBIX TEXHOIOTHHA.

JlucranioHHoe oO0ydeHue o0ecreyrBaeT BO3MOXHOCTh KOMMYHHKAIIUK C MPENoaBaTeieM,
a TaKkKe C JPYrUMH OOy4aeMBIMH TIOCPEJICTBOM BEOWHApPOB (HAmpUMEpP, C HCIOJIb30BAHHEM
nporpamMmbl  Skype), 4TO CrmocoOCTBYET CIUIOUEHHIO TPYIIIBI, HANpaBiIsieT yuyeOHyIO TPYIIy Ha
COBMECTHYIO palOoTy, 00CYy>KAeHHEe, TPUHITHE IPYNIIOBOIO PELICHUS.

B ydeGHOM mporiecce I TOBBIIICHUS YPOBHS BOCTIPUATHS W TIEPEpabOTKH y4ueOHOU
MHPOpPMAIUK CTYJICHTOB-UHBAJIHIOB U CTyIAeHTOB ¢ OB3 npuMeHSIOTCS MyJIbTUMEAMNWHBIE U
CHelMalM3UpOBaHHbIE TEXHUYECKUE CpeICTBa IMpueMa-niepefadyn ydeOHoW uHpopMauuu B
JIOCTYNHBIX (hopMax sl CTYICHTOB C pa3IMYHBIMH HApYIICHUSIMH, OOECIIEYMBAETCS BBITYCK
aTbTEPHATUBHBIX  (OPMATOB  TEUATHBIX MaTepuasoB (KpymHBIM  mpUPT), SAICKTPOHHBIX
00pa3oBaTeNbHBIX PECYPCOB B (popMax, aaanTHPOBAHHBIX K OTPAaHUYEHUSIM 3/10POBbS 00YyUatOIIUXCH,
HaJIM4ue He0OXOAMMOro MaTeprUaIbHO-TEXHUYECKOTO OCHAIICHHUS.

[Ton6op u pa3zpaboTka yueOHBIX MaTEpHAIOB MPOU3BOJUTCS MPEMIOIABATENIEM C YUETOM TOTO,
YTOOBI CTYJIEHTHl C HAPYIICHUAMM CIyXa MOJdydald HMH(OPMALMI0 BHU3yalbHO, C HapyLICHUSIMHU
3peHHsI — ayIMAIbHO (HapuMep, ¢ UCIIOJIb30BaHUEM IIPOTPaMM-CHHTE3aTOPOB PEUn).

Ilpumeuanue: Ilpenooasamenu, yuebHvle Kypcbl KOMOPbIX MpedOVIOm Om CHyOeHmos
BbINOIHEHUS ONPeOeNeHHbIX Cheyuduueckux Oeucmeuti U npeoCmasiawux cooou npobiemy uiu
Oelicmesue, He@blNOIHUMOE Ol CHYOEHMO8, UCHbIMbIBAIOWUX MPYOHOCMU C NEpeO08UICeHUEeM UL
peuvto, obsazanvl 6 PIIJ[ yuecmv smu ocobeHnocmu u npeonazamv CHYOeHMAM-UHBANUOAM U
cmyoenmam ¢ OB3 anbmeprnamugHbvle Memoovl 3aKpenieHus Usyuaemo2o mamepuaid.

Jis ocymiecTBIEHUs] TPOLEAYP TEKYIIEro KOHTPOJS YCHEBAEMOCTH U TMPOMEXKYTOUYHOU
aTTectaluu oOyvarouxcs uHBaIUIOB U jaull ¢ OB3 (oHA OLEHOYHBIX CPENCTB MO AUCLHUILIMHE,
MO3BOJISIOMIMN OIEHUTH TOCTM)KCHHE MMHU pE3yJbTaTOB OOy4eHUS U YPOBEHb C(HOPMHUPOBAHHOCTU
KOMIIETEHIMM, MNPEeIyCMOTPEHHBIX Y4YeOHBIM IUIAaHOM U paboyeill MporpaMMoil UCHUIUIMHBI,
aJlanTHPYyeTCs ISl 00y4aroUXCsl UHBAJIMIOB U JIUI] C OTPAHUYCHHBIMH BO3MOKHOCTSIMU 37I0POBBSI C
Y4ETOM WHIUBUIYATBHBIX MCUXO(U3UOJIOTHUECKIX 0COOEHHOCTEH (YCTHO, MMCHMEHHO Ha Oymare,
MUCHbMEHHO Ha KOMIbIOTEpE, B (JOpME TECTUpPOBaHUA U T.I.). [Ipr HeoOXoAMMOCTH OOydaroUIMMCs
MIPEIOCTABIIAETCS AOMOJHUTEIBHOE BPEeMsl sl TOATOTOBKU OTBETA IPU MPOXOXKACHUU aTTECTALIUU.

4. KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHUS YUEFHOM JACIUILIAHBI

Texymuii KOHTPOJIb U OIIEHKA PE3yIBTATOB OCBOCHUS YYCOHOW IUCIMITIMHBI OCYIIECTBISICTCS
IperojaBaTesieM B IPOLECCe MPOBEICHUS 3aHATHH, a TaKKe BBIMOJHEHUS OOYyYaroUMMHCS
CaMOCTOSATENIbHOW  (BHeayaUTOpHOW)  paboTel.  [Ipomexyrounas  arrecramuss B (Gopme
mdepeHIpPOBaHHOTO 3a4eTa.

DopMBI U METOABI
PesynbraTel 00y4ueHust (OCBOCHHBIC YMEHHSI, YCBOCHHBIC 3HAHM) KOHTPOJISI i OIICHKH
pE3yJIbTATOB O0yUYSHUS

. . O1ieHKa pe3ysIbTaToOB
HepequL YMCHHUH, OCBAUBACMBIX B paMKax JUCIHUTIIINHBI:

AJITEBPA: BBITIOJIHCHUS
) NPaKTHYECKHX PaboT.

Onenka pe3ypTaToB
YCTHOTO U
MUCBbMEHHOTO OIIpOCa.
O1ieHKa pe3ysIbTaToOB

-BBIOJHATH apu(MeTHdecKue NeHCTBUS HaJl YHCIaMU, COUYeTasi yCTHBIC U
MUChbMEHHbIE IPUEMbI; HAXOAUThH MPUOIMKEHHbIE 3HAUECHUSI BETMUUH U
HOTPEIIHOCTH BbIYUCIICHHUH (a0COMIOTHASI U OTHOCUTEIIbHAS ); CPABHUBATH
YUCIIOBBIE BBIPAYKECHMUS;

-HaXxOJUTh 3HAYCHUsI KOPHS, CTEIICHH, JIoTapu(Ma, TPUTOHOMETPHUUECKUX

N 6 TCCTUPOBAHU.
BBIPQXCHUI Ha OCHOBE OIpeeNIeHUs], UCTIOIb3Ysl IPU HEOOXOAUMOCTH
p pel ’ YA 1Ip oA . O1ieHKa pe3ysIbTaToOB
HHCTPYMCHTAJIbHBIC CPCACTBA, IMOJIb30BATHCA HpI/I6JII/I)KCHHOI/I OLCHKOU
BBITIOJTHCHUA

IIPU MPAKTUUYECKUX pacyeTax;

NOMAaIIHUX 3aJaHuil.
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-BBITIOJIHATH IPEOOPA30BAHUS BRIPAKEHUH, MPUMEHSST (POPMYIIBI,
CBSI3aHHBIE CO CBOMCTBAMM CTETICHEH, JIoraprudmoB,
TPUTOHOMETPUYECKHUX (YHKITUH;

-BBIYUCIIATH 3HaUE€HUE (PYHKIIMH 10 33JaHHOMY 3HAUEHHUIO apryMeHTa
IPY PA3TUYHBIX CIIOCO0axX 3a1aHus PYHKLNY;

-OIpeIeNsATh OCHOBHBIE CBOIMCTBA YUCIOBBIX (DYHKIUN, HWILTIOCTPUPOBATD
uX Ha rpadukax;

-CTpOUTH IpaUKN U3yUYEHHBIX PYHKITUH, WILTIOCTPUPOBATH MO TpaduKy
CBOWCTBA 3JIEMEHTAPHBIX (PYHKLUH;

-MCIOJIb30BaTh MOHATUE PYHKIMH JUIsl OMUCAHUSI U aHAIH3a
3aBUCHUMOCTEI BEJINYHH;

-HaXOJUTb MIPOU3BOIHBIC ANEMEHTAPHBIX (PYHKIINIA;

MCIIOJIb30BaTh IPOU3BOHYIO JIJISl H3yUEHUS] CBOMCTB (DYHKIIUN U
MOCTPOEHUs rPadrKOB;

-IIPUMEHSTH IPOU3BOHYIO JUISl IIPOBEACHUS MTPUOIMKEHHBIX
BBIUMCJICHUH, pelaTh 3a7aui MPUKIaTHOTO XapaKTepa Ha HaXOXKICHHE
HanOOJIBIIIET0 U HAMMEHBIIIETO 3HAYCHHS;

-BBIYUCIIATDH B MIPOCTEHIINX CIIy4asX IUIOIMIAIN C UCIIOIb30BAaHUEM
OIIpPEEIEHHOT0 NHTETpaa;

-peuath panoHaIbHbIe, TOKa3aTeNbHbIE, JorapupMuieckue,
TPUTOHOMETPUYECKUE YPABHEHUS, CBOASIIIMECS K JTMHEHHBIM U
KBaJIpaTHBIM, a TAK)KE aHAJIOTUYHbIE HEPABEHCTBA U CUCTEMBI;
-MCTOIBb30BaTh TpadUUeCKUil METO/I PEIICHUsI ypaBHEHU 1 HEPABEHCTB;
-U300pakaTh Ha KOOPJAMHATHON TIJIOCKOCTH PEIICHUS YPAaBHEHUH,
HEPABEHCTB U CUCTEM C ABYMsI HEU3BECTHBIMU;

-COCTaBJISITh U pEUIaTh YPaBHEHUS U HEPABEHCTBA, CBA3BIBAIOLINE
HEU3BECTHBIE BEIMUMHBI B TEKCTOBBIX (B TOM YHCIIE TIPUKIIATHBIX )
3a/1aqax;

-peuiath npocreiire KOMOMHATOPHBIE 3a]Ja4l METOIOM repedopa, a
TaKXe C MCI0JIb30BaHUEM U3BECTHBIX (POpMYII;

-BBIYUCIIATDH B IPOCTEHIINX CIIy4asX BEPOSATHOCTU COOBITHI Ha OCHOBE
[0JICYETA YUCIIA UCXO/I0B;

Hcnonp3oBath MpuoOpeTEHHBIEC 3HAHUS U YMEHHUS B MPAKTHYeCKOii
AeSITeJIbHOCTH U NMOBCEAHEBHOM JKM3HM:

° ISl IPAaKTUYECKUX pacyeToB 1o (popMysiaM, BKIOYas (GOpMyJIbl,
coJieprKallye CTEeNeHH, paJuKaibl, JOTapu(PMbl U TPUTOHOMETPUUYECKUE
(GYHKINH, UCTIONB3YSI IPH HEOOXOAUMOCTHU CIIPABOYHBIE MAaTepUAIIbI U
MPOCTENIINE BHIYUCIUTEIbHBIE YCTPONUCTBA;

o IUIs1 OTIMCAHMSI C TIOMOIIBIO (PYHKLUI pa3IMyHBIX 3aBUCUMOCTEH,
NpeCTaBIeHUs UX TpadUuecKu, HHTEPIIPETAUH IPaUKOB;
o IUISL pELICHUs PUKIIaIHBIX 3a/1a4, B TOM YHUCIIE COLIUAIbHO-

9KOHOMUYCCKUX U (bl/ISI/II-IGCKI/IX, Ha HauOOJIBbIIIKE U HAUMEHBIIINE
3HA4YCHUs, HA HAXO0XKACHNEC CKOPOCTH,

o IS TIOCTPOCHUS M UCCIIEJOBAHHS MPOCTEHIINX MaTeMaTHYECKUX
MOJICIICH;

o IUISl aHAJIN3a PEaJIbHBIX YMCIIOBBIX JaHHBIX, MPE/ICTABICHHBIX B
BUJIC AMarpaMMm, rpauKoB;

o IS aHaTIM3a MH(OPMAIMK CTATUCTHYECKOTO XapakTepa.
IF'EOMETPUSI:

o pacro3HaBaTh Ha YePTEXKaxX U MOAECISIX MPOCTPAHCTBEHHBIE

q)OpMBI; COOTHOCHUTBb TPCXMCPHELIC OGLCKTBI C UX OIIMCAaHUsAMU,
M300paKCHUSIMU;

OrneHnka pe3ypTaToB
MPOBEAEHHOTO
IK3aMeHa.
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. OIIMCHIBATh B3aMMHOE PACIIOJI0KEHUE NMPSAMBIX U INIOCKOCTEH B
NPOCTPAHCTBE, APTYMEHTUPOBATH CBOH CYKJICHHS 00 3TOM

PacIoIOKEeHUH;
o aHAIM3UPOBATH B MPOCTEUIITUX CIYYasiX B3aMMHOE PACIIOIOKECHHE
00BEKTOB B IPOCTPAHCTBE;

o n300pakaTh OCHOBHBIC MHOTOTPAaHHHUKH U KPYTJIbIC TEJa;
BBITOJTHSTH YEPTEXKH M0 YCIOBHSM 3a71a4;

o CTPOUTH TMPOCTEHINNE CEUCHUS KyOa, PU3MBI, THPAMHU/IBL;

o pelaTh MIaHUMETPUIECKHAE U MPOCTEHIITNE CTEPEOMETPUICCKHE

3aJla4M Ha HaX0XJICHUE T€OMETPUICCKUX BEJTUYHH (IJTHH, YTJIOB,
mIomajei, 00beMOB);

° HCIIOJIB30BATh MPH PELICHUH CTEPEOMETPUUYECKHUX 3a]1a4
TUTAHUMETPUYeCKHe (DaKThl M METO/IBI;
° MIPOBOJUTH J1I0KA3aTEJIbHBIE PACCYKICHHS B XOJ€ PEIICHUS 3a1aY;

HCIO0JIb30BATH NPUOOpPeTEeHHbIEe 3HAHUSI U YMEHHS B IPAKTHYECKOMH
JAesiITeJIbHOCTH M NMOBCEHEBHOM KU3HU:

. JUTSL UCCJIEIOBaHUs (MOJCIMPOBAHUS ) HECIOXKHBIX MPAKTUYECKUX
CUTyalluii Ha OCHOBE M3YUYEHHBIX (JOPMYI U CBOHUCTB QUTYD;
. BBIYHCIICHHSI 00bEMOB U TUIOIIAJICH MTOBEPXHOCTEH

IIPOCTPAHCTBEHHBIX TEJI IIPU PELICHNN MTPAKTUYECKUX 3a/1a4, UCIIOJIb3Y sl
IpY HEOOXOIMMOCTH CITPABOYHUKH M BBIYMCIUTEIbHbBIE YCTPONUCTBA

O1ieHKa pe3ysIbTaToOB

[Iepeuyens 3HaHMI, OCBaUBAEMBIX B paMKax AUCIUIIINHBL: BBITIOJIHEHUS
-OCHOBHBIC TIOHSITHS U CBOMCTBA (DYHKITMU OJTHOW TIEPEMEHHOM MPaKTUYECKUX PadoT.
- OCHOBHBIE TTOHSTHUSI TEOPUHU TIPEJIEIIOB OueHka pe3yJibTaToB
- OCHOBHbIE TIOHATHS TEOPUHU POU3BOJHON U €€ MPUI0KEHHE YCTHOTO U
- OCHOBHBIE TIOHSTHUSI TEOPUU HEONPEAEIEHHOTO U ONPEIEIEHHOTO MUCBMEHHOTO OIpOoca.
UHTETpajioB Onenka pe3yJbTaToB
-OIpeJIJICHHE U CBOMCTBA MaTPHLL, ONIpeeIuTENeH. TECTUPOBAHUSL.
- omnpeeNieHus M MOHATHsI, oTHOCsIHMecs kK CJIY, HeoOXoaumbIe st O1ieHKa pe3ysIbTaTOB
pewenust CJIY BBIIIOJIHEHUS
-(opMyJIbI IPOCTOTO U CIOKHOTO MPOIICHTOB, JIOMAIITHUX 3a/laHui.
-OCHOBHBIE TOHSTHUSI TEOPUH BEPOSTHOCTU U MAaTEMATHUYECKOM OueHka pe3yJibTaToB
CTaTHCTUKH, HEOOXOIUMBIE I PEIIeHUs] SKOHOMUYECKUX 3a/1ay. POBEAEHHOTO
HK3aMEHa.

O0mme KpUTEPUN OLIEHKH Pe3yJIbTATOB OCBOCHUSI Y4eOHOM M CIUNJINHbI

B yCTHBIX U MHCHbMEHHBIX OTBETaX CTYJIEHTOB Ha MPAKTHYECKUX (CEMUHAPCKHX) 3aHATUSAX, B
COOOIIEHUAX U JIOKJIa/1ax, 3cce U Apyrux GopMax ayJUTOPHOU U CaMOCTOSITEIbHON padoThI, a TaKkkKe
B TEKYIIUX KOHTPOJBHBIX pabOTax YYHUTHIBAIOTCS: TIyOMHAa 3HAHUH, BIAJICHHE HEOOXOAMMBIMU
yMEHUSAMH (B OOBEME MpOrpamMMbl), JOTHYHOCTh H3JI0KCHUS MaTepujia, BKIIOYas 00O0OIIeHUs,
BBIBOJIbI, COOJIIOICHNE HOPM JIUTEPATYPHOU pPEeUH.

O1EeHKY «OTJIMYHO» 3acly’KUBAaeT CTYAEHT, TBEPAO 3HAIOMIMKA MPOTrpaMMHBIA MaTepual,
CHCTEMHO M IPaMOTHO M3JIaraloui ero, AeMOHCTPUPYIOMNII HEOOXOAMMBIN YPOBEHb KOMITETCHIINH,
4yE€TKUE, C)KaThble OTBETHl Ha JOMOJHUTENIbHBIE BOMPOCHl, CBOOOAHO BIAACIOMIUNA MOHATUIHHBIM
anmapaToM.

OneHKy «XOpomIo» 3aciy>KMBAaeT CTYJEHT, MPOSBUBIIUIN MOJHOE 3HAHUE MPOrPaMMHOIO
MaTepuana, IEeMOHCTPUPYIOIUN cpOopMUPOBAaHHBIE HA JTOCTATOYHOM YPOBHE YMEHHS M HaBBIKH,
yKa3aHHbIE B MPOrpaMMe KOMIIETEHIUH, AOMyCKAIOUIMI HENpUHUIUIHUAIbHbBIE HETOYHOCTU MpPH
U3JI0’)KEHUHU OTBETA Ha BOIIPOCHI.

34



O1ieHKY «yTOBJIETBOPUTEIbHO» 3aCITyKUBACT CTYJEHT, OOHAPYKUBIIMA 3HAHUS TOJIBKO
OCHOBHOTO MaTepHajia, HO HE YCBOMBIIUN J€TalH, AOMYCKAIOUIMI OMMOKM MPUHLUIHAIHLHOTO
Xapakrepa, ACMOHCTPUPYIOIIMKA HE 10 KOHIA C(HOPMUPOBAHHBIE KOMIICTEHIIUN, YMCHUS
CUCTEMAaTU3UPOBaTh MaTepual U AejaTh BbIBOIBI.

OLEHKY «HeYyJAOBJETBOPUTEIbHO» 3aCIy’KUBA€T CTYACHT, HE YCBOUBIIMI OCHOBHOIO
COJlep’KaHUsl MaTepuala, HE yMEIOIIMHA CHCTeMaTH3WpOoBaTh MH(OpMAIHIO, AeNaTh HEOOXOIUMbIE
BBIBO/IbI, YETKO U TPAMOTHO OTBEYaTh HA 3a/IaHHBIE BOMPOCHI, JEMOHCTPUPYIOLIUN HU3KUI YPOBEHb
OBJIQJICHUS] HEOOXOAUMBIMU KOMIETCHLIUSMHU.

OueHnnBaHue CTyieHTAa HA TP PepeHuNPOBAHHOM 3a4eTe N0 YUeOHO JUCHUIITIMHE

OneHka «OTJIMYHO» BBICTABIISCTCS CTYJCHTY, €CIM OH IJIyOOKO W TPOYHO YCBOMI
MPOrpaMMHBIM MaTepuall, UCUEPHbIBAOIIE, MOCIEA0BATENbHO, YETKO U JIOTMYECKU CTPOHHO €ro
U3JIaraeT, yMeeT TECHO YBS3bIBATh TEOPUI0 C MPAKTHKOW, CBOOOTHO CHpAaBISETCS C 3aJadami,
BOIpOCAaMM W JPYTUMH BHUJAMH [PUMEHEHHUS 3HAaHUN, HE 3aTpyJIHSETCS C OTBETOM IIpH
BUIOU3MCHCHUU 3a1[aH1/1171, IMpaBUJILHO O6OCHOBI>IBaeT MMPUHATOC pCUICHUC, BJIaAcET
Pa3HOCTOPOHHUMU HaBBIKAMH U MPUEMAMHU BBITIOJHEHUS PAKTHUECKUX 3a7a4.

O1eHKa «XOpOII0» BBICTABIISIETCA CTYEHTY, €CJIM OH TBEPJO 3HAET MaTepHall, TpaMOTHO U IO
CYILECTBY HM3JIaraeT €ro, He JOMyCKas CyIIeCTBEHHbIX HETOUHOCTEHN B OTBETE Ha BOMPOC, MPABUIHLHO
MNPUMCHACT TCOPCTUYCCKUC IMOJIOXKCHUSA MPU PCHICHUU IMMPAKTUYCCKUX BOIPOCOB M 3aja4d, BJIAACCT
HE0OXOJUMBIMH HAaBBIKAMU U MPUEMaMU UX BBITIOJIHEHHUS.

OLeHKa «ya0BJIETBOPUTEIBHO)» BBICTABIISIETCS CTYACHTY, €CJIM OH MMEET 3HAHUS TOJBKO
OCHOBHOTO MaTepuana, HO HE YCBOWJI €ro JeTrajei, JOMyCKaeT HETOYHOCTH, HEAOCTaTOYHO
npaBUIbHBIE (OPMYIMPOBKH, HAPYLICHUS JIOTHUECKOW TIOCIEAOBATEIbHOCTH B  H3JIOKEHUU
MIPOrPaMMHOTO MaTepHalla, UCIIBITBIBAET 3aTPYyIHEHUS IIPU BHITIOJTHEHUH MTPAKTUYECKUX PaboT.

OueHKka «HeYJAOBJIETBOPUTEIbHO» BbBICTABISAECTCA CTYJIEHTY, KOTOPbIH HE 3HaeT
3HAYUTENILHON YacTH MIPOrPaMMHOTO MaTepHaa, J0MyCKaeT CyIlleCTBEHHbIE OINOKH, HEYBEPEHHO, C
OONbUIMMM  3aTPYJHEHUSMHU BBINOJHSAET TNpakTudyeckue paborel. Kak mpaBmino, oueHka
«HEYJOBJIETBOPUTEIBHO» CTaBUTCS CTYJIEHTaM, KOTOpblE HE MOTYT MpPOAOKHTH oOyueHue 0e3
JOIIOJIHUTCIIBbHBIX 3QHSATUU 110 COOTBGTCTBYIOHleﬁ JUCHUITIINHC.

IlepeyeHb BONPOCOB U (MJIM) 3aJaHUM ISl OATOTOBKH K IMPOMEKYTOYHOM aTTecTAlluu
no y4eOHo# qucnunanne MaremaTtuka

1. Ipomopuumn. [IpoueHTsl. 3agaun Ha pacTBOPBI.

2. JluHeiiHbIe ypaBHEHUS U HEpaBeHCTBA. AnreOpandeckue npeodopa3oBaHusl.
3. KBaapatHble ypaBHEHUs U HEPABEHCTBA.

4. OmpenerneHue U CBONCTBa TPUTOHOMETPUUYECKUX (DYHKIIHMH.
5.  TpuUroHOMETpUYECKHE TOXKIECTBA.

6. DopmyIsl IBOWHOTO yTIIa.

7. ®opMmyJibl IPUBEACHHUS.

8.  TpuroHomeTpuueckue ypaBHEHHS.

9. OmpeneneHue U CBOWCTBA TPUTOHOMETPUICCKUX (DYHKITHH.
10. CreneHb ¢ pallMOHAIBHBIM U IEHCTBUTEIIBHBIM I10Ka3aTEIIEM.
11. Crenennas ¢pyHkuus e€ cBOWCTBa U rpaduk.

12. PaBHOCHIBHBIE ypaBHEHHS U HEPABEHCTBA.

13. HpparnuoHaibHBIC YpaBHCHUS.

14. TlokazatensHast GyHKIUS €€ CBOWCTBA U rpaduK.

15. TlokazaTenbHbIE ypaBHEHUS.

16. IlokazarenpHBIC HEPABEHCTBA.

17. CucreMbl IoKa3aTeIbHBIX YPaBHEHUH U HEPABCHCTB.

18. Jlorapugmsl. OCHOBHBIE TOHSTHSI.

19. CeoticTBa IorapudmoB.

20. [ecsaTHuHbIC U HATYypaJIbHbBIC TOTapU(MBI.

21. Jlorapudmuueckas pyHKIHs e€ CBOWCTBA U TpaduK.
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22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.

Jlorapudmuyeckue ypaBHEHUS.

JlorapudmMuyeckue HEpaBSHCTBA.

Bexropsl B mpocTpaHCTBeE.

Bexkrops! B mpocTpancTBe. OCHOBHBIC NOHATUS U ONPECICHHUS.
Kommnanaphusie BekTopsl. [IpaBuno napauienenumnena.
Meton koopauHat B npoctpaHcTie. [IpocTeliye 3agaun B KOOpAUHATaX.
CpenHsis 1 MTHOBEHHAs! CKOPOCTb.

IIpousBoaHasi.

IIpon3BogHAs CTEIEHHOM (DYHKITHH.

[IpaBuna guddepenurpoBanus.

[TpousBogHBIC NIEMEHTAPHBIX (PYHKIINH.
T'eoMeTpuueckuii CMbIC NPOU3BOIHOM.

Bospacranue u yOsiBanue GyHKINH.

DKCTpeMyMBI (PYHKIIUU.

[IpuMeHeHrE TIPOU3BOIHOM K MOCTPOCHHUIO IPpaduKOB (PYHKIIHH.
Hawnbonpiree 1 HauMeHbITIee 3HAUCHHE (DYHKITHH.
Pemienue 3aay ¢ UCOIB30BAHUEM MTPOU3BOIHOM.
Hurerpann.

ITepBooOpa3Has. [IpaBuia HaX0KICHHUS IEPBOOOPA3HBIX.
Ilnomane KpUBOIMHEHHON TpaeMK U UHTETPall.
Briuucnenue uHTErpanos.

Brruucnenue miomaneil ¢ HOMOIIbIO HHTETPAIOB.
OCHOBHBIE TOHATHS CTEPEOMETPHH.
IlepnienquKynsipHBIE TPSIMBIE U TIOCKOCTH.
JIByrpaHHbIe © MHOTOT'DAHHBIE YTJIbI.

MHOrorpaHHMKY ¥ UX OCHOBHBIE CBOMCTBA.

[Ipusma.

ITapannenenunes.

TTupamupa.

IInomany noBepXHOCTEH MHOTOTPAaHHUKOB.
[IpaBuiIbHBIE MHOTOTPAHHUKH.

Hwnunaap. [nomaas NOBEPXHOCTH LWIMHAPA.

Konyc. Ilnomiaas moBepXHOCTH KOHYCA.

Cdepa, mwap. YpaBHeHHe cepsl.

[Tnomane chepsl.

O0BEM IPSIMOYTOITFHOTO TIApaJUIeIeUIIea, MPSIMOI MPU3MBI U IIMITHHAPA.
O0BéM TUpaMuIbl, KOHYCA, II1apa.

DneMeHThl KoMOMHaTOpuKH. [1paBuIo mpou3BeIeHYSL.
IIpaBuio nepecTaHOBKH.

Pazmenienus.

CoueTaHus U UX CBOMCTBA.

DNeMEeHTHI TEOPUN BEPOSTHOCTEH.

CoObITHSL.

Kombunauuu cobsrtuii. [IpoTrBononoxHoe coObITHE.
BeposaTHOCT cOOBITHSL.

Cro>keHHue BEpOSTHOCTEH.

HezaBucuMebie coObITHS. YMHOXKCHHE BEPOATHOCTEH
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