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1. MACHOPT PABOYEN INPOI'PAMMBbI
OBIHIEOBPA3OBATEJIBHOU JUCIHUIIVINHBI

1.1. Mecto  aucUMIVIMHBI B CTPYKTYpe  OCHOBHOWi  mpodeccHOHATbHOM
00pa3oBaTeILHO MPOTrPaMMBI.

O6meoOpa3oBarenbHas AUCHMIUIMHA «MaremaTtukay sBISIETCS 00s3aTEIbHOM YacThlO
0011e00pa3oBaTeIbHOIO LKMKIA OCHOBHOM MpodeccHoHanbHOW 00pa30BaTeNIbHOM MpOorpaMMBbl B
cootBercTBHH ¢ @I'OC mo crermansHocTH 53.02.01 My3bikanpHOE 00pa3oBaHUE.

1.2. Heaun u niiaHupyembie pe3yabTaThl 0CBOEHUS TUCHUILINHBI:

1.2.1. Heab o0meodpa3oBaTebHONH TUCIHHUILJIMHBI.

Lenp mucuumuuHbl «MateMaTuka»: cOpMHUpPOBATh Y CTYIACHTOB 3HAHUS M YMEHHS B
0o0acTH MaTeMaTHUKH, HABBIKM WX TPUMEHEHHS B MPAKTHYECKOH TMPOodecCHOHATBHOM
JESITEIbHOCTH.

1.2.2. [lnannpyemMblie pe3yJibTAThl OCBOECHHS 00111e00pa30BaTEJIbHON IMCUMILUIMHBI B
coorBercTBUH ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO.

Ocoboe 3HaueHme aqucuuIuiHa uMeeT npu GpopmupoBanmnu u passutuu OK u ITK.

Koa ¥ HaHMeHOBaHMe [lnanupyembie pe3yJbTaThl 0CBOECHHS U CIHHIIHHBI
¢popmupyembIX
KOMIIeTeHIHii Oo0mue JucuunIimHaApHbIe
OK 2. - TOTOBHOCTb K  TpPyAy, | YMEHHS:
OpraHu30oBbIBaTh OCO3HAHHE [ICHHOCTHU | -BJIaJICTh METOAaMHU
COOCTBEHHYIO MacTepCTBa, TPYA0II00UE; JI0Ka3aTeNbCTB, AIrOpUTMaMHU
JeSITeIIbHOCTb, - TOTOBHOCTh K aKTHUBHOHM | penieHus 3aj1ay; yYMEHHUE
BBIOMPATH TUIMIOBBIE | IEATENHOCTH TEXHOJOTHUYECKOW | (popMyInpoBaTh OTIpeJIeJICHUS,
METOJIBI PEIICHUS Y COLMAIbHOW HANpPaBJICHHOCTH, | aKCHOMBI M TEOPEMBI, MPHUMEHSThH

HpO(i)CCCI/IOHaJIBHbIX CIIOCOOHOCTh WHULUHUPOBATH, | UX, MPOBOJUTH OOKA3ATCIbHBIC
3aa4, OUCHUBATh UX |IINIAHUPOBATh U CaAMOCTOATCIBHO | paCCyYXIACHUA B XOA€C PCIICHUSA

3P PEKTUBHOCTD U BBITIOJIHATD TaKylo | 3ajaay;

Ka4ecTBO. JeATEIbHOCTD; - YMETh ONEPUPOBATH TMOHATUSIMH:
- HHTEpEC K Pa3In4YHbIM cdepam | CTENEHb YHcia, JOrapudm Yucia,
npodeccHoHaTbHON yYMEHHE BBINOJHATh BBIYHCICHUE
JeSITeTbHOCTH, 3HAUeHWH ©  [peoOpa3oBaHUs

OBnasieHnie  yHUBEPCAJIbHBIMU | BBIDAKECHHUH CO CTENEHSAMH U
yu4eOHBIMH  TIO3HABaTeNbHBIMU | Jlorapudmamu, mpeoOpa3oBaHuUs

JCUCTBUAMMU: ApOOHO-paMOHAIEHBIX

a) 0a3oBble  JIOTMUECKHE | BBIPAXKECHUI;
JEeUCTBHS: - YMETh ONEPUPOBATH IMOHATHUSIMH:
- CaMOCTOSITEJIEHO panroHaIbHBIC, UPPALUOHAIBHEIC,
(bopMyupoBaTh U | MOKa3aTesbHbIC, CTENCHHBIC,
aKTyaJIM3UpOBaThH npobiemy, | TorapupMUUEcKue,

paccMaTpuBaTh €€ BCECTOPOHHE; | TPUTOHOMETPUYECKUE ypaBHEHUS
- yCTaHaBJIMBATh CYLIECTBEHHBIN | M HEPABEHCTBA, UX CUCTEMBI;

NpU3HAK WM OCHOBAaHUS JUIA | - YMETh ONEPUPOBATH MOHITUSIMH:
cpaBHeHMs, Kiaccuukanuu U | GyHKUUS, HETIpEepbIBHAS (YHKLNS,

000011eHHS; MIPOU3BOIHAS, nepBooOpasHasi,
- OTIPEIENIATh e | ONIPEe/ICTICHHBIA MHTErpai; YMEHHE
NeSITeTbHOCTH, 3aJaBaTh | HAXOJUTh IPOM3BOJIHBIC
nmapamMeTppl U KPUTEPUU UX | AIEMEHTApPHBIX GyHKIHH,
JOCTIOKEHHSI, UCTIONB3YS CIpaBOYHbBIE
- BBISIBIISITh  3aKOHOMEPHOCTH H | MAaTepHUAIHI; UCCIIEIOBaTh B




MIPOTUBOPEUUS B
paccMaTpuBaeMbIX SIBJICHUSX;

- BHOCUTH KOPPEKTUBBI B
JIesITETLHOCTD, OlLIEHUBATh
COOTBETCTBUE pe3yIbTaToOB
LEsM, OILICHMBATh pHUCKH
MOCJIEICTBUHN NCATCILHOCTH;

- pa3BUBATH KpeaTuBHOE
MBIIICHHE npu peteHuun
KU3HEHHBIX TIpoOIIeM

0) 0a30BbIE HCCIIEIOBATENHCKUE
NENUCTBUL:

- BlaJIeTh HaBBIKAMU Y4YeOHO-

HCCIIEA0BATENbCKOM u
MPOEKTHOM JIESITETBHOCTH,
HaBbIKAMH paspeuieHus
mpooIieM;

- BBISIBJISITh NPUYUHHO-
CJIEICTBCHHBIE CBSI3U u
aKTyaJIu3upoBaTh 3a1auy,
BBIJIBUTATh TUIIOTE3Y ee

peuieHus, HaXOAUTb APTryMCHTHI
JJIA JOoKa3aTcJIbCTBa CBOUX

YTBEPKICHHH, 3aJ1aBaTh
rnapameTpbl i KpUTEPUHU
peuieHus;

- AaHAJIM3UPOBATH TIOJIYUYCHHBIC B
XoJie pelIeHus 3a1a4u
pe3yabTaThI, KPUTUYECKH

OLCHUBATh HUX HOOCTOBCPHOCTD,
IIPOrHo3npoBaTb HW3MCHCHHEC B
HOBBIX YCJIOBUSAX;

- YMCTb MNCPECHOCHUTL 3HAHUSA B

MO03HABATEIIbHYO u
MPAKTUYECKYIO obnacTu
KU3HENEATEIBHOCTH;

- YyMETh WHTECTPUPOBATH 3HAHHS
u3 pa3HbIX MPeIMETHBIX
o0JacTen;

- BBIJBUTATh HOBBIE UJIEN,
npeiaraTh OpUTHHAJILHBIC
MOJIXO/IbI M PEUICHHUS;

i CIIOCOOHOCTD X
HCIIOJIb30BaHUS B

NO3HABATEIbHOU U COLUAIBHOU
MPaKTHUKE.

MPOCTEHIINX cilydasx QyHKIUU Ha
MOHOTOHHOCTb, HaXOAWUTh
HauOoONbIINE W  HAMMEHbIIUE
3HaueHus  (QYHKUMH;  CTPOUTH

rpaduku MHOTOYJICHOB c
HCTOJIb30BaHUEM anmapara
MaTeMaTHYeCKOTo aHaIu3a;

IPUMEHATH  MPOU3BOJHYIO IIpHU
pelleHny 3ajad Ha JBH)KEHUE;
pemars IIPAKTHKO-
OpUEHTHpPOBAHHbIE  33/Jayd  Ha
HauOonpIIME M  HaUMEHbIINE
3HAYCHMs, Ha HAXOXKJICHHE IIyTH,
CKOPOCTH U yCKOPEHHUS;

- YMETh ONEepUpPOBATH MOHITUIMMU:

panuoHanbHas byHKIHS,
MOKa3aTeNbHast byHKIWS,
CTENeHHas byHKIHS,
norapupmMuIecKas byHKIWS,

TPUTrOHOMETpUYECKHe  (PyHKIMH,
oOpatHble  (YHKIHMH;  yMEHHE
CTpOUTh TpadUKUd  HU3YUYEHHBIX
(byHKIWH, HCTIONB30BAaTh TpapUKU
OpU  M3YYEHUH IMPOLECCOB U
3aBUCUMOCTEH, IIpU  pEUICHUH
3ajay = M3 JpYyIUX  y4eOHBIX
NPEIMETOB M 3a7a4 U3 PeajbHOU
KHM3HM; BBIpaXaTb (QOpMyIaMu
3aBHCUMOCTH MEX/y BETMUNHAMU;
- YMETb pelaTh TEKCTOBBIE 3a7a4u
pasHBIX THUIIOB (B TOM YHCIIE Ha
NPOLEHTHI, JOJM M 4YacTd, Ha
IBUKEHHE, paboTy, CTOMMOCTh
TOBApOB U YCIIyT, HAJIOTH, 3a/lauu
13 00JIACTH yTPaBIICHUS JTMIYHBIMU
U CeMeWHbIMH  (PUHAHCAMU);
COCTaBJIATh BBIpA)KEHUS,
YpaBHEHMs, HepaBeHCTBAa U MX
CHCTEMBl TIO YCIOBHIO 3aJauH,
HCCIIeI0BaTh HOJY4YEHHOE
perieHne u OLICHUBATh
MPaBIONOI00HOCTh PE3yJIbTATOB;

- YMEThb ONEepUPOBATH MOHITUSMU:

cpenHee apu(pMeTHYECKOE,
MeHaHa, HauOoJIbIIIEE Hu
HaVMEHBIIIEE 3HAYCHHUS, pa3Max,
TUCTIepCus, CTaH/IapTHOE
OTKJIOHEHHE 4YHCIIOBOTO Habopa,
YMCHI/IG HU3BJICKATh,

MHTEPIPETUPOBATh HH(POPMAIIHIO,
IPEJCTaBICHHYI0 B Ta0iuuax, Ha
Auarpammax, rpadukax,
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OTPAKAIOLILYIO0 CBOMCTBA PEATbHBIX
MIPOLIECCOB u SIBJICHUI;
MPEACTABISITE  MHPOPMALHIO  C
MOMOIIbI0 TaOJUIl U JUarpamm;

UCCIIEI0BATh CTaTHUCTUYECKUE
JaHHble, B TOM  4HCIE C
IIPUMEHEHNEM rpaduyecKkux

METOJIOB U 3JIEKTPOHHBIX CPECTB;
- YMETh ONEpUPOBATh MOHATUSIMH:
CIyYalHBI ONBIT W CIy4alHOE

coOrITHE, BEPOSATHOCTD
CIly4allHOTO  COOBITHS; yMEHHE
BBIYHUCIISATh BEPOSITHOCTD c

UCIIONIb30BAaHUEM  TpaHUYecKuX
METOJOB; TPHUMEHATH (HOPMYJIIBI
CIIOXKEHUS u YMHOXCHUS
BEPOSITHOCTEH,  KOMOMHATOpPHBIE
GbakThl 1 QOpPMYIBI TIPU PEUICHUH
3ajad; OIEHHMBATh BEPOSITHOCTH
pEaNTbHBIX COOBITHIl; 3HAKOMCTBO
CO CIy4YalHBIMH  BEJIIMYMHAMH,
yMEHHE TIPUBOAWUTH  MPHUMEPHI
NPOSIBJIICHUST ~ 3aKOHa  OOJBIINX
qHCel B HPUPOTHBIX u
OOIIIECTBEHHBIX SBJICHUSAX;

- YMETh ONEPUPOBATH TMOHITUSIMH:
TOYKa, npsMasi, TUTOCKOCT,
NPOCTPAHCTBO, JABYTPAaHHBIN yrodi,
CKPEUIMBAIOIIHECS npsiMbIe,
napauIeIbHOCTh "
NEePICHANKYJIIPHOCTh TPSIMBIX H
TUTOCKOCTEH, yrom MEXKIY
OPSMBIMH, YTOJ MEXIy MPSIMOH U
TUTOCKOCTHIO, yroma MEXKTY
IUIOCKOCTSIMH, ~ PacCTOSIHAE  OT
TOYKH JI0 TJIOCKOCTH, PacCTOSHUE
MEXIy TpSIMBIMH, PAacCTOSHUE
MEKIY IUIOCKOCTSIMU;

yMEHHE UCTIOJIb30BaTh npu
pELICHUH 3a/1a4 U3y4YeHHBIE (aKThI
¥ TEOpPEMBI IJITAHUMETPUH; YMEHUE
OLICHWBATh pa3Mepbl OOBEKTOB
OKpY’KaloIIero MHUpa;

- YMETh ONEPUPOBATH TMOHITUSIMH:

MHOTOTpaHHUK, ceueHue
MHOT'OI'paHHHKa, KyO,
napajuiesenumne], npusma,

nupamMuzaa, GUrypa v moBepxHOCTb
BpAaIlleHHs, WIHHAP, KOHYC, IIap,
cdepa, CEYeHUs ¢burypsl
BpAICHHS, IUIOCKOCTb,
Kacamomasics  cdepsl, IMIMHAPA,




KOHyCa, IUIOUIaJb ITOBEPXHOCTH
NUpaMuzbl, TPHU3MBL,  KOHYca,
HWIMHApA,  IUomanas  chepsl,
o0beM Ky0a, MPSIMOYTOJIBHOTO

napauiesienuresa, MTUPAMHU/IBI,
NpU3MbI,  [WIHHIpPA,  KOHYcCa,
mapa; yMEHHUE n300paxkaTh

MHOTOTPaHHUKH U TIOBEPXHOCTHU
BpalleHus, UX CEYEHUsl OT PyKH, C
MTOMOIIBIO YepTEKHBIX
WHCTPYMEHTOB M DJEKTPOHHBIX
CPEICTB; YMEHHE pacloO3HaBaTh
CUMMETPUI0O B  IPOCTPAHCTBE;
yMEHHE pacrno3HaBaTh
MpaBUIILHBIE MHOTOTPAHHUKH;
YMETh OMEPUPOBATH MOHATHIMHU:
JIBUKCHHE B MPOCTPAHCTBE,

mo100HbIE burypsl B
MIPOCTPAHCTBE; UCTIOJTB30BATh
OTHOIIICHHE TUTOIIA e H
MMOBEPXHOCTEHN u 00BbEeMOB

MONOOHBIX (UTYp TPHU pElICHUU
3amad;

- yMETh BBIYUCIIATD
reOMeTpUUYECKHE BEJIMYMHBI
(MHa, yroj, IUIOIAAb, OOBEM,
IJI0IIAb MIOBEPXHOCTH),

UCTIOJNb3Ys U3yUeHHbIE (POPMYJIIBI U
METO/IbI;

- YMETb ONEpUPOBATH MOHITUIMMU:
MPSIMOYTOJIbHAS cucrema
KOOpAMHAT, KOOPJAWHATHI TOYKH,
BEKTOp, KOOPJAMHATBl  BEKTOpA,
CKaJSIPHOE TPOU3BEIEHHUE, YIOJ
MEXIy BEKTOPAMH, cyMMa
BEKTOPOB, NPOU3BEACHUE BEKTOpa
Ha YMCJIO; HAXOAWTHh C IOMOIIbIO
U3yUYEHHBIX (OPMYJI KOOPAMHATHI
CepeuHbl OTPE3Ka, pPACCTOSTHUE
MEXJy IBYMsI TOUKaMU;

-yMeTh BBIOMpPATh  TOAXOISAIINI
U3Y4YEHHBI METOXA U1 DPELIEHUS

3aJa4u, paciio3HaBaThb
MAaTEMATUYCCKUC CI)EIKTLI u
MAaTEMAaTHYCCKHUEC MOACIHN B

MMPpUPOIAHBIX u O6H.[CCTB€HHBIX
SABJICHUAX, B HCKYCCTBC, YMCHUC

MIPUBOJAUTH MIPUMEPBI
MaTeMaTU4eCKHUX OTKPBITUHN
POCCUHCKOMN u MHPOBOU
MAaTE€MaTHYECKON HAyKH.

OK 4. Ocymiectiiath |B o0nacTi 11eHHOCTH HAay4YHOTO | YMEHHS:




TIOUCK U
UCTIOJIb30BaHUE
UHpOpMaLNH,
HEOOXOUMON I
MOCTAHOBKU U
pelIeHus
po(heCcCHOHATTLHBIX
3ajad,
po(heCcCHOHATTLHOTO H
JMYHOCTHOTO
pa3BUTHS

MO3HAHHMS:
- ¢(hOopMUPOBAHHOCTD
MHUPOBO33PCHHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO
pa3BUTHSI HaYKH u
0011eCTBEHHON MIPAKTHKH,
OCHOBAaHHOTO  Ha  JIHAJIOTe
KYJIbTYD, CIIOCOOCTBYIOIIETO

OCO3HAaHMIO CBOEr0 MecTa B
MOJIUKYJIbTYPHOM MHUPE;

- COBEpILIEHCTBOBAHUE S3bIKOBOM
W YHUTATEIBCKOW KYJIBTYpPhl Kak
cpeacTBa B3aUMO/JIeHCTBUS
MEXIy JIOABMH W TIO3HAHUS
MUDA;

- OCO3HAaHHE LEHHOCTH Hay4HOU
NesITeIbHOCTH, TOTOBHOCTb
OCYIIECTBIISITh  MPOEKTHYIO |
HCCIIEI0BATENBCKYIO
JeSITeTbHOCTh UHINBUAYAIBHO U
B TpYIIIE.

OBnaneHrne  yHUBEPCAJIbHBIMU
yu4eOHbIMM  TO3HABaTEJIbHBIMU
JNEUCTBUSAMM:

B) paboTa ¢ nHpOpMaIIHeii:

- BJIQJICTh HABBIKAMH TIOTYYCHUS
uHpOpPMALlMM U3 HCTOYHUKOB
pasHBIX THUIIOB, CAMOCTOSTEIHHO
OCYILECTBIISATh TIOUCK, aHaJu3,
CHCTEMaTH3aIINIO "
UHTEpHpeTalul0  UHPOpMaLUU
pa3NMMYHBIX BUAOB U (opm
NIPEJCTaBICHHUS;

- CO3/1aBaTh TEKCTHI B
pa3nuYHbIX (opmarax ¢ y4eToM
Ha3HauYeHUs WHPOpPMALUU U
LIEJIEBOM  ayIUTOpUH, BBIOHpas

ONTUMAJIbHYIO bopmy
NpeICTaBICHUS "
BU3YyalIN3alIiH;

- OLICHHUBATh JOCTOBEPHOCTb,

JETUTUMHOCTD I/IH(bOpMaIII/II/I, €C
COOTBCTCTBUC IMPpaBOBbBIM nu
MOPAJIbHO-3TUYCCKUM HOPMaM;

- HCII0JIb30BATh CpencTBa
MH(OPMaLIMOHHBIX u
KOMMYHMKAIIMOHHBIX
TEXHOJIOTUU B pelLIeHnn
KOTHUTHUBHBIX,
KOMMYHHKaTUBHBIX

OpraHnu3allMOHHBIX 3aJa4 C

- YMEThb ONEPUPOBAThH MOHATUAMM:

panuoHaIbHas byHKIMS,
NoKa3aTeslbHas byHKIWS,
CTENeHHAs byHKIMS,
norapudmuyeckas byHKIWSA,

TPUTOHOMETpUYECKHE  (DYHKIHUH,
oOparHble  (YHKIHMH;  yMEHHE
CTpOUTh  TIpaUKH  M3YUYEHHBIX
(GYHKIMM, UCIIONIB30BaTh rpaduku
IPU HW3Y4YEHHH TPOLECCOB U
3aBUCUMOCTEH, IIpU  pELICHUU
3ajad = M3 JIpYIMX  y4eOHbIX
IIPEAMETOB M 3aJa4 U3 pPeaJbHON
KHU3HHM; BbIpaXaTrb (opMyJamu

3aBUCHUMOCTH MCXKOY
BEJINYNHAMU;

- YMETb OIIEpUPOBATH MOHATUSAMH:
TOXJIECTBO, TOX/IECTBEHHOE
npeoOpaszoBaHue, ypaBHEHHUE,

HEpaBEHCTBO, CHUCTEMa ypaBHEHUH
N HCPABCHCTB, PABHOCHUJIBHOCTH
YPaBHEHMI, HEPABEHCTB U CUCTEM,
panuoHalIbHEIE, UppPaLlMOHAIBHEIE,
NOKa3aTelbHbIE, CTETICHHBIE,
norapudmuyeckue,

TPUTOHOMETPUYECKHE YpaBHEHMUS,
HEpAaBCHCTBA U CUCTEMBI, YMCTH
pelath ypaBHEHMs, HEpaBEHCTBA
U CUCTEMBl C  IOMOUIbIO
pasIMYHbIX  MPHEMOB;  pelaTh

ypaBHEHUS, HEPaBEHCTBA u
CUCTEMBI c rapamMeTpoM;
IIPUMEHSATH ypaBHEHUS,

HEpPaBEHCTBA, WX CHUCTEMBI s
pELICHHs] MAaTeMaTUYECKUX 3a1ad
U 33/a4 U3 pa3iINyuHBIX oOyacrteit
HayKH U peaIbHOM KU3HU;

- yMeTh CBOOOIHO OIEPUPOBATH

TOHSATHSIMH: JIBIDKEHHE,
napaJuIenbHBIN NepeHoc,
CUMMETpHsI Ha TUIOCKOCTH H B
IPOCTPAHCTBE, MOBOPOT,
npeoOpa3oBaHue noaoousi,
no100HbIe burypsr; YMETh
pacro3HaBaTh paBHbBIE "
no00HbIe (QUTYPBI, B TOM YHUCIE B
pUpoze, HCKYCCTBE,
ApXHUTEKTYypE; yMETb
UCTIONIB30BaTh ~ TE€OMETPUYECKHE
OTHOIIICHHS, HaXO/IUTh
TreOMETPUIECKUE BEJTMYNHBI

(ITMHA, YTOJ, IUIOMIAah, O00BEM)




coOroieHrEeM TpeOoBaHMI
SPrOHOMHUKH, TEXHHUKH
0e30macHOCTH, TUTHEHEI,
pecypcocOepekeH s, TPaBOBBIX
U OTHYECKUX HOPM, HOPM
nH(OPMaLMOHHON
0e30IacHOCTH;

- BJIaJeTh HaBBIKAaMH
pacrio3HaBaHWs W 3aIIUTHI

nH(popManuu, HTHPOPMAITHOHHOM
0€300aCHOCTH JITMYHOCTH.

IpU pPELUICHUH 3aJa4 K3 OPYTHX
y4eOHBIX  TPEIMETOB U U3
pEATbHOM JKU3HH.

OK 5. Ucmonmp30BaTh
UH(POPMALIMOHHO-
KOMMYHHUKAITHOHHBIC
TEXHOJIOTHH B
npodeccuoHanTbHON
JIeITESILHOCTH.

YMeTh:

- IPUMEHATh COBPEMECHHBIC
TEXHUYECKHE CpeacTBa
0o0y4eHHsl, KOHTPOJII HOICHKU

YPOBHS (PU3UYECKOTO PA3BUTHSA,
OCHOBaHHBIC Ha
HCIIOJIh30BaHUUKOMITHIOTEPHBIX
TEXHOJIOTHif;

CO3/1aBaTh, PEIAKTUPOBATh,
oopMIIATS, COXPAaHSTh,
nepeaaBaTbuH()OPMAITMOHHBIC
O00OBEKTHl PA3IUYHOrO THIA C
ITOMOIIBIO
COBPEMEHHBIXUH(POPMAITHOHHBIX
TEXHOJIOTHIA;

UCIOJB30BaTh  CEPBHCHI U
MH(pOPMaLOHHbIE pecypcsl
MH(OPMALIIOHHO -
KOMMYHHMKaIIUOHHON CETH
«nTepueT™

YMeHus:

- YMETh ONEPHUPOBATH MOHATUSIMH:
palMoHaNIbHBIC, UppallMOHATIbHbIC,
rmokazaTeabHEbIE, CTCIICHHEIE,
norapupMHUUIECKHE,
TPUTOHOMETPUYECKUE YPABHEHUS
Y HEPABEHCTBA, UX CUCTEMBI;

- YMETh ONEPHUPOBATH MOHATUSIMH:

MHOTOTPaHHHK, CeYeHHe
MHOTOTpaHHHKa, KyO,
napasuleNenuresn, npu3Ma,

nupamuia, GuUrypa u moBepxXHOCTh
BpalleHUs, UIUIUMHAP, KOHYC, IIap,

cdepa, CeUeHus burypsl
BpAIIICHHS, IUTOCKOCTb,
Kacaromasicsi cepsl, IMIMHAPA,

KOHyCa, IUIOMIAJb IOBEPXHOCTH
NUpaMUbl, TPHU3MBI,  KOHYCa,
WIMHIpa,  Iuomanab  chepsl,
o0beM Ky0a, TPSIMOYTOJIBHOTO
napasuieseumnesa, OHPAMU/IBI,
NpU3MbI,  LWIKMHIPA,  KOHYCa,
mapa,  yMeHHEe  H300paxath
MHOTOTPaHHUKA U TOBEPXHOCTH
BpAILICHUS, UX CCUCHUS OT PYKH, C

IIOMOIIBIO YCPTECIKHBIX
HHCTPYMCHTOB MW  3JICKTPOHHBIX
CpCaCTB, YMCTb paciio3HaBaThb
CUMMCTPHIO B IMPOCTPAHCTBE;

YMETb pAaCIIO3HABATh NPABUIbHbBIC
MHOTOTPaHHHKH;

- YMETb OIEpUPOBAThH MOHATUAMM:
IPSIMOYTOJIbHAS cucrema
KOOpPJMHAT, KOOPAMHATHI TOYKH,
BEKTOP, KOOPAMHATBI  BEKTOPA,
CKaJsIpHOE IPOU3BEIEHUE, YIOll
MEXIY BEKTOPAMH, cymMma
BEKTOPOB, IPOU3BEJICHUE BEKTOpa
Ha 4YKCJIO; HAXOAWTH C IOMOUIBIO
U3YYEHHBIX (OpPMYJ KOOpAUHATHI
CEpEeIMHbl  OTPE3Ka, PAaCCTOSHUE




MCKAY ABYMS TOYKaMHU.
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2. CTPYKTYPA U COJAEPKAHME OBLLIEOBPA3OBATEJBHOM
TV CTUTLIAHBI

2.1. O0beM JUCUMIJIMHBI U BU/IbI Y4e0HOI1 padoThI

Bup yueOHoii padboThI O0beMm B yacax

O06BemM 00pa30BaTEIHLHON MPOTPAMMBI TUCITATIITUHBI 160
B TOM 4HUCIJIIC:

1. OCHOBHOE cojiepKaHue 124
B TOM YHUCIJIE:

TEOPETHUECKOE 00yUEHUE 108
MPAKTUYECKHUE 3aHITHUS 14
2. [IpoeccroHaIbHO OPUSHTUPOBAHHOE COJIEPKAHUE (COACPIKAHME 36

MIPUKJIATHOTO MOIYJIS)

B TOM YHCIJIC:

TeopeTuiecKoe o0ydyeHue

MPAKTUYECKHUE 3aHITHUS 36
WHAWBUAYAIbHBIN TPOEKT aa
[TpomexyTouHas aTTectanus (IK3aMeH) 2

2.2. Conepkanue 001eo0pa3oBaTe/IbHON JUCHUIINHbBI

Pa3nea 1. IloBTOpeHne Kypca MaTeMaTHKH OCHOBHOM IIKOJIBI.
Tema 1.1. Llenp u 3amaun MaTeMaTUKW TPU OCBOEHUHU CHENHAIbHOCTH. Yucia u

BBIYHCIICHHUS.

[lens m 3aga4n MaTEMATUKK NIPH OCBOCHHMM CHELUAIBHOCTH. ba30oBble 3HaHWS U yMEHHUS
[0 MaTeMaTHKe B MpO(ecCHOHAILHOW M B IOBCEJHEBHON JesaTenbHOCTH. JleiicTBus Han
MIOJIOKUTEIbHBIMHU M OTPULIATEIbHBIMU YHUCIIAMHU, C OOBIKHOBEHHBIMH M JAE€CATHUHBIMU JPOOSIMHU.
JleWcTBUS cO cTeneHIMHU, GOPMYIIbl COKPALIEHHOTO YMHOXEHHSI.

Tema 1.2. IIponieHTHBIE BBIUNCIICHNS. Y PABHEHHS U HEPABEHCTBA.

[IpocThie mpoleHTHI, pa3Hble CcHOcOoObl WX BBIYMCICHUS. JIMHeWHbIe, KBaJpaTHbIC,
IpoOHO-TMHEHbIE YPaBHEHUs U HEPABEHCTBA.

Tema 1.3. IlpoueHTHblE BBIYUCIEHHS B MNPO(EeCcCHOHAIBHBIX 3aaadax(MpHKIATHON
MOAYJIb).

[IpocThie M cnoXxHBIE TPOUEHTHI. [IpoleHTHBIE BBIYHMCICHUS B MPOGECCHOHATBHBIX
3aJa4ax.

Tewma 1.4. Pemenue 3aga4. Bxo1Ho# KOHTPOJIb.

Brruncnenus u npeobpa3oBanusi. YpaBHEHHUS M HEPaBEHCTBA. | eoMeTpHs Ha MIIOCKOCTH.

Pa3nea 2. Kopumn, crenenn u jorapugmsi.

Tewma 2.1. Pa3BuTHE NOHSITHS O YUCIIE.

HatypanbHble, nesnple u panoHaabHbIe yncia. JlefictBurenbHbie yncia. [IpubamkeHHbie
BbluucieHus. IlpubnmkeHHoe 3HaueHHE BEIMYMHBI W TMOTPEIIHOCTH  MPUONMKEHUH.
AOcontoTHass ©  OTHOcUTeNbHas morpemHocTu.Kommnekcuele uwucna. JleictBust  Han
KOMIUIEKCHBIMU YHCIIAMH.

Tema 2.2. KopHu u cTeneHu.

11



KopHu HaTypanpHOI CTemeHM W3 yMcla U UX cBoMcTBa. CTeneHW ¢ panvoHaJIbHBIMU
MOKa3aTelIsIMU, UX cBolcTBa. CTENEHN ¢ IEHCTBUTEIBHBIMU MOKa3aTessiMu. CBOWMCTBA CTENEHU C
NEMCTBUTENBHBIM TIOKa3aTeleM. BpluncieHne KOpHEW HaTypalbHOM CTENEHH, NPUMEHEHHE
CBOMCTB CTENEHU NMPHU PELICHUH 3a/1a4, BBIYMCIEHUE CTETIEHHU C IEWCTBUTEIBHBIM MTOKa3aTeNIEM.

Tema 2.3. Jlorapudm uncna. CoiicTBa jorapudma.

Jlorapubm uwncna. OcHOBHOe JjorapupMuUyYecKoe TOXAeCcTBO. JlecaTnunbie U
HaTypajbHble Jorapudmbel. IlpaBuna geiictBuii ¢ sorapudmamu. Ilepexoq Kk HOBOMY
OCHOBAHHUIO.

Brruncnenue norapudmon. Mcmonb3oBaHue CBOWCTB MPU BBIYHUCICHUHU JOTapH(MOB.
[IpeoOpazoBanne  anreOpanyeckux  BelpaxkeHuidl.  [IpeoOpa3oBaHue  palMOHAJBHBIX,
UpPpaIMOHATIBHBIX CTETIEHHBIX, TOKA3aTeIbHbBIX U JIOTapU(MUIECKUX BBIPAKECHUH.

Pa3znen 3. OCHOBBI TPUTOHOMETPHH.

Tema 3.1. Tpuronomerpuueckue GyHKINU TPOU3BOIBHOTO yIjla, Yhcia

Pagunannas wmepa yrua. [loBopoT TOukM BOKpyr Haudaiga KoopauHat. OmpezneneHue
CHHYCa, KOCUHYCa, TAHI'€HCA U KOTaHI€HCa. 3JHAKU CUHYCa, KOCUHYCa, TAHT€HCAa U KOTAHT'€Hca 110
YeTBEpTAM. 3aBUCUMOCTb MEXAYy CHHYCOM, KOCHHYCOM, TAaHT€HCOM U KOTaHT€HCOM OJHOIO U
TOTO K€ yTJa.

Tewma 3.2. OCHOBHBIE TPUTOHOMETPUUECKHE TOXKIECTBA.

OCHOBHBIE TPUTOHOMETPUUYECKHE TOXKIAECTBA, (opMyJbl puBeaeHUs. CHHYC, KOCUHYC U
TaHIeHC CYMMBI M Pa3HOCTH JABYX yrioB. CHHYC M KOCHHYC JBOMHOro yria. ®OopMyiibl
nojoBuHHOTO yria. [IpeoOpa3oBaHusi CyMMbl TPUTOHOMETPUYECKUX (YHKLUH B MpPOU3BE/ICHHUE
U TPOU3BEACHHUA B CyMMy. BpIpakeHHe TpPUTOHOMETPUYECKHX (YHKIMHM 4Yepe3 TaHIeHC
MOJIOBUHHOTO apryMeHTa. [IpeoOpa3oBaHus MPOCTEHIIINX TPUTOHOMETPUUECKUX BBIPAKECHUH.

Tewma 3.3. [Ipocrelimue TPUrOHOMETPUUYECKUE YPABHEHHSI M HEPABEHCTBA.

[Ipocreiimme TpPUrOHOMETPUYECKUE YpaBHEHUs. PellleHMe TPUTOHOMETPUYECKHX
ypaBHeHui. lIpocreiimme TPUTOHOMETPUYECKHE W HEPABEHCTBA. APKCHHYC, ApKKOCHHYC,
apKTaHI€HC YUCIa.

Paznen 4. ®yHkuum, ux cBoiicTBa U rpauku.

Tema 4.1. ®ynkuuu. CBOHUCTBA HYHKITHH.

Oyukuuu. CpoiictBa ¢yHkiuu. OOpatHbie ¢(yHKuumu. OOnacTh omnpenesneHus u
MHOXECTBO 3Ha4deHHMH; Trpaduk (QyHKIMM, TOCTpoeHue TrpaduKoB (QYHKIUH, 3aTaHHBIX
pa3auuHbIMM  cniocob0aMu.  MOHOTOHHOCTb, YETHOCTb, HEUYETHOCTh, OTPAaHHMYEHHOCTb,
nepuou4HocTh. [IpomMexxyTku Bo3pacTaHusi W yObIBaHUS, HauOoJblllee W HauMEHbIEE
3HaueHus.. ['papuueckas wunTepnpertanus. [Ipumepsl QYHKIMOHANBHBIX 3aBUCUMOCTEH B
peanbHBIX Mporeccax M sBieHHAX. OO6macTh ompeneneHuss U o01acTh 3HaueHW oOpaTHON
¢bynkun. ['paduk o6patHoit pyHkunu. Apudmernyeckue onepanuu HaJ GyHKIUsIMHU. ClioKHas
¢byskuus (komnosuuus). IlpeoOpazoBanus rpaduxos. [lapamnenbHbIl nmepeHOC, CUMMETPHS
OTHOCHUTEJIBHO OCell KOOpPAMHAT W CUMMETpPHUsS OTHOCHUTEJBHO Hadaja KOOpAMHAT, CUMMETpUs
OTHOCHUTEJIBHO MPSIMON y = X, pacTsSKEHHE U CKATHE BJOJIb OCEH KOOPAMHAT.

Tema 4.2. Tpuronomerpudeckue GyHKIMH, UX CBOWCTBA U TPaQUKH.

OO6nacTp ompesieieHUss W MHOXECTBO 3HAYCHMH TPUTOHOMETPUYECKUX (YHKIHUH.
YETHOCTD, HEYETHOCTD, MEPUOJUYHOCTh TPUTOHOMETpUUeckuX (GyHKuui. CBoiicTBa U rpaduxu
byHKIMH y = cos X, Yy = sin X, y = tg X, y = ctg x. Cxarue U pacTshkeHue rpadukoB
TpuroHoMerpuueckux ¢yHkiuil. [IpeoOpa3zoBanue rpagukoB TPUTOHOMETPUUYECKUX (PYHKIIMMA.
OOpatHble TpUTOHOMETpUYeckue (GyHKIMU. PemieHne MTPOCTEUIIMX TPUTOHOMETPHUECKUX
ypaBHEHUI U HEPABEHCTB IpauyecKuM criocoOoMm.

Tema 4.3. CrenenHast GyHKIUS, €€ CBOWCTBA U IpaduKu.

Ob6unacTp onpeaeneHUss 1 MHOXKECTBO 3HaueHU QyHkuuid. [IpoMexyTku Bo3pacTaHus U
yObIBaHUs1, HanOOJIbIIIee ¥ HAUMEHbILIee 3HaUCHHs, TOUKH 3KkcTpemyMma.llocTpoenue rpadukos.

Tema 4.4. [1okazarenbHast QyHKIHS, €€ CBOWCTBA U TpadUKU.

OO6nacTp onpeaeneHUss U MHOXKECTBO 3HaueHMH (yHKimu [IpomexyTku Bo3pacTaHus U
yosiBanus. [loctpoenue rpagukos.
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Tema 4.5. Jlorapudmuyeckast pyHKIH, ee CBOHCTBA U TPapUKH.

Ob6nacTe onpe/eseHnss 1 MHOXKECTBO 3HaueHUN QyHkuuu IIpomexxyTku Bo3pacTaHus U
yObiBanus. [Toctpoenue rpaukos.

Tema 4.6. Jlorapudmsl B IpUpoie U TEXHUKE (IPUKIIATHOW MOIYIIb).

[Tpumenenue norapudma. Jlorapupmuueckas cnupanps B npupoje. E€ matremaTnueckue
CBOMCTBa

Pa3nen S. YpaBHeHUs! M HEpABEHCTBA

Tema 5.1. PaBHOCHIIBHOCTH YpPaBHEHMI, HEPABEHCTB, CUCTEM.

PaBHOCMIIBHOCTH ypaBHEHMI, HEPABEHCTB, CHCTEM. PalMioHanbHbIE, HPpalMOHAIIBHBIE,
MOKa3aTeNbHbIe, JorapuPMUUECKUe U TPUTOHOMETPUYECKHE YpaBHEHUsI U cUCTeMbl. OCHOBHBIE
IOpUeMbl HX pelleHus (pa3ioXeHHe Ha MHOXKUTENM, BBEJACHHE HOBBIX HEHM3BECTHBIX,
MOJICTAaHOBKA, rpaduueckuil Meron). PammoHnanbHble, HppalMOHANbHBIE, IOKa3aTeNbHbIE U
JorapupmMuyeckie HepaBeHCTBa. OCHOBHBIE IPUEMBI UX PELICHUS.

Tema 5.2. Wcnonp3oBaHue CBOMCTB U rpapuKoB (PyHKUIMN MpU pElICeHUH YpaBHEHHH U
HEPABEHCTB.

Hcnonp3oBanue cBONCTB U rpadvKoB (QYHKIMIA MpU PEIIEHUH YPaBHEHUN U HEPaBEHCTB.
Meton wuHTepBaoB. M300pakeHMe Ha KOOPAMHATHOM IJIOCKOCTH MHOXECTBA PpEIICHUM
YpaBHEHUI U HEPABEHCTB C JABYMS [IEPEMEHHBIMH U UX CUCTEM.

Pa3nea 6. Ilpon3Boanas u nepBoodpasHasi (PyHKIHH.

Tema 6.1. [Tonstue npousBogHoN. @opmyIbl U paBuia auddepeHpoBaHuS.

[Ipupamenue aprymenta. Ilpupamenue ¢QyHkuuu. 3anadu, MPUBOASAILIME K TOHSATHIO
npou3BoAHONU. OmnpeneneHue NPOU3BOAHONW. AJTOPUTM OTBICKAHUSA NMPOU3BOJHON. Dopmyibl
middepennmpoBanus. [IpaBuna quddepeHpoBanus.

Tema 6.2. [lonstue o HenpepbIBHOCTH GYHKIIMH. MeTo1 UHTEpBajoB.

[Honarue HenpepwsiBHOM (yHKIMH. CBoicTBa HempepblBHOW (yHKIMHU. CBS3b MEXAY
HENPEPBIBHOCTRI0O U IU(DPepeHIpyeMOCTbI0 (QYHKIMM B TOYKE. AJNTOPUTM pEHICHUS
HEPABEHCTB METOJIOM UHTEPBAJIOB.

Tema 6.3. 'eomeTpuueckuii 1 pU3NUECKHUI CMBICI TPOU3BOTHOM.

I'eomeTprueckuii cMbICI MPOU3BOAHON (HYHKIIMU — YTIOBOH K03 (PUIIMEHT KacaTenbHOM
K rpadguky GyHKIUMM B TOUYKE. YpaBHEHHE KacaTelbHON K rpaduky (yHKUUU. AJITOPUTM
COCTaBJICHUsI YpaBHEHUsI KacaTesIbHOU K rpaduky pyHkimn y=f(x).

Tema 6.4. MoHoTOHHOCTD (pyHKIIMU. TOUKH SKCTpeMyMa.

Boszpacranue u yObiBaHuE (YHKLMHU, COOTBETCTBUE BO3PACTAHUS U YOBIBAaHUS (PYHKIIUH
3HaKy MPOW3BOJHON. 3a/lay Ha MAaKCUMyM M MHUHUMYM. AJITOPUTM HCCIeN0BaHUS QYHKIUH U
MOCTPOCHHUS €€ rpaduKa ¢ MOMOIIbIO TPOU3BOAHOM.

Tewma 6.5. UccnenoBanne QpyHKIMI 1 TOCTpOCHUE TPA(UKOB.

HccnenoBanue QpyHKIIMM HA MOHOTOHHOCTB M MIOCTPOEHHUE IPauKOB.

Tema 6.6. Haubosnbliee 1 HauMeHblIee 3Ha4eHUs (QyHKIUH.

HaxoxxaeHre HanbonbIero 1 HAaMMEHbIIET0 3HaUeHUH (yHKINH, TOCTpOeHHE IrpaduKoB
C UCIOJIb30BAaHUEM anmapaTa MaTeMaTHYECKOTO aHAIN3a.

Tema 6.7. HaxoxaeHue ONTHUMAJIBHOIO pe3yjbTaTa C IIOMOIIbIO IIPOU3BOJHONW B
MPAKTHUECKUX 3a7auyax(MpUKIaJHON MOYIIb).

Haumensbiee n Hanbosblee 3HaUYeHUE (DYHKIIUN

Tewma 6.8. IlepBooOpaznas pynkiuu. [IpaBuina HaxokIeHUS TEPBOOOPA3HBIX.

O3HakoMJICHHE ¢ TIOHSATHEM MHTErpaia u nepBoodpasnoii i pyukimun y=f(x). Pemenue
3a/1ay Ha CBSI3b TMEPBOOOPA3HON M €€ MPOU3BOAHOM, BBIYHMCICHHUE TIEPBOOOPA3HON ISl JaHHOM
¢yskuuu. Tabmuma Gopmyit A HaX0XKASHUS IepBOOOpa3HbIX. M3yueHne npaBuiia BEIYUCICHHS
epBoOOpa3HOM.

Tema 6.9. [Tnomans kpuBonuHelHou Tpaneruu. ®@opmyna Hetotona — JleitOnuma.

3ajaun, NpUBOIAIIME K MOHATHIO ONPENEICHHOTO UHTETpaia — O BBIYMCICHUH ILIOIIAIN
KpUBOJIUHENHON Tpaneuuu. [loHATHEe OmnpenenéHHoOro uHTErpania. I'eomerpuyeckuii u
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¢usnueckuit cMpica onpenaeneHHoro uHrerpana. @opmyna Heiotona — JleliOuuuna. Pernenue
3aJa4 Ha MPUMEHEHUE UHTerpajia JJisl BBIUMCICHNUS (PU3NUECKUX BETUYUH U IUIOMAACH.

Tema 6.10. Pemenne 3anau. [IpousBoanas u nepBoodpasHast QyHKIHH.

®opmynsl U mipaBuna auddepennupoBanus. McciaenoBanne (QYHKIHA € TTOMOIIBIO
npousBoHON. Hambosnbiiee 1 HauMmeHblee 3HaueHUs (QyHKIMU.Bpruncienne nepBoodpasHo.
[Ipumenenue nepBooOpa3HOM.

Pa3nes 7. DiieMeHTBI TEOPUHM BEPOSITHOCTEH M MATEeMATHYECKON CTATHCTHKH.

Tema 7.1. CobbiTHE, BEpOSITHOCTH COOBITUS. CI0XKEHNE U YMHOXKEHHE BEPOSTHOCTEH.

CoBMecTHBIE M HECOBMECTHBIE COOBITHS. TeopeMbl O BEPOSTHOCTH CYMMBI COOBITHIA.
VYcnoBHas BEpOSTHOCTh. 3aBUCHUMbIE M HE3aBUCHUMBbIE COOBITHA. TeopeMbl O BEpPOSITHOCTH
MIPOU3BEICHUS COOBITHH.

Tema 7.2. BepoaTHOCTb B IpodecCUOHAIBHBIX 3a/1a4ax (MPUKIaAHON MOIYJIb).

OTHOCHTEeNbHAs 4YacTOTa COOBITHS, CBOWCTBO ee ycroiiumBocTu. CTaTHCTHUECKOE
ompeseneHre BepoITHOCTH. O1ieHKa BEPOATHOCTH COOBITHSI.

Tema 7.3. JluckpeTHas cilydaiiHas BEIUYHHA, 3aKOH €€ paclpeesICHuUs.

Bunbl cnydaliepix BenwuuH. OmnpeneneHrne NUCKPETHOW CIIy4allHOW BEIWYMHBI. 3aKOH
pacnpezeseHuss JMCKPETHOM ciiyyaliHOW BeIUYMHBL. E€ 4ncI0BbIe XapaKTEpUCTUKH.

Tema 7.4. 3agaun MaTeEMaTUYECKOU CTAaTUCTHKH.

[lepBuuHast 06pabOTKa CTATUCTUYECKUX JAHHBIX. YUCIOBBIE XapaKTEpUCTUKH (CpelHee
apudMeTndeckoe, MeauaHa, pasmax, aucrepcusi). Pabora ¢ Tabmmmamu, rpadukamu,
auarpamMMmamH.

Tema 7.5. DnemMeHThI TEOPUHU BEPOSITHOCTEN M MaTEMAaTUYECKOM CTATUCTUKH.

Bunsl coObiTHil, BepoATHOCTH cOObITHH. ClOXXEHHE M YMHOXXEHHE BEpPOSITHOCTEH.
JluckpeTHast cllydailHas BeEJIMYMHA, 3aKOH €€ paclpeleseHus. 3adadyd MaTeMaTU4eCKON
CTaTUCTHUKHU.

Pa3zgea 8 IlpsiMble U JIOCKOCTH B IPOCTPAHCTBE.

Tema 8.1. OCHOBHBIE IOHATHUS CTEPEOMETPUH. PacrionoxeHue NpsAMBIX U IIIOCKOCTEN

[Ipenmer crepeomerpun. OcHOBHBIE TMOHATHS  (TOYKa, TpsAMas, IJIOCKOCTH,
npoctpancTBO). OCHOBHBIE akCHMOMBI cTepeomeTpuu. llepecekaromuecs, napajielbHble U
CKpEeIlMBaIOIIMecss TpsMble. YTOJ MEXIy MNpSMBIMH B IpocTpaHcTBe. lleprneHaukynspHOCT
npsaMbIX. OCHOBHBIE TPOCTPAHCTBEHHBIE (DUTYPHI.

Tewma 8.2.I1apamienbHOCTh NPSMBIX, IPSIMON U IIJIOCKOCTH, INIOCKOCTEM.

[TapannensHble npsiMas u mwiockocts. Onpenenenue. Ilpusnak. Cpoiicta.llapannensubie
mockoctu. Onpeaenenue. [Ipusnak. CporictBa. TeTpasap u ero sneMeHtsl. [lapannenenunen u
ero osneMeHTbl. CBOMCTBAa NPOTHUBOIIOJIOKHBIX TpaHEd W JWaroHajed Mapajesenunesna.
[TocTpoeHre OCHOBHBIX CEUEHHIA.

Tema 8.3. IleprnieHAUKYJIAPHOCTD MPSIMBIX, IPSIMON U IUIOCKOCTH, MJIOCKOCTEM.

[lepnennukynapueie npsimble. [lapannenbHble MpsiMble, TNEPIEHIUKYJISIPHBIE K
II0CKOCTH. [Ipu3HaK nepneHuKyISIpHOCTH MIPSIMON U TUIOCKOCTH.

Tewma 8.4. [lepnenaukyiisip ¥ HakJIOHHas. TeopeMa 0 Tpex NEPHEeHINKYIIIpax.

[lepnennukynssp u HakiaoHHas. Teopema O Tpex NEPHNEHAMKYIApaxX. YTOI MEXAY
NpSIMOM M IUIOCKOCTBIO. YTOJI MEXAY IUIOCKOCTAMM. [lepneHauKyIIsipHbIE IUTOCKOCTH.
PaccrosiHus B mpocTpaHCTBE.

Tewma 8.5. KoopamHaTel 1 BEKTOPHI B TPOCTPAHCTBE.

JlexapToBbl KOOpAMHATBl B IpOCTpaHcTBe. Bekropsl B mpoctpaHcTBe. CllOKEHHE U
BBIYMTAHUE BEKTOPOB. YMHOKEHHME BEKTOpa Ha 4ucio. CKalsipHOE NMPOU3BENCHHE BEKTOPOB.
[Ipocreiimue 3a1auu B KOOpAUHATAX.

Tema 8.6. [IpsiMble ¥ MIOCKOCTH B MPAKTUYECKUX 33/a4axX (IPUKIAJHOW MOIYIIb).

B3aumHoe pacnonoxeHue MpsSMbIX B IpocTpaHcTBe. IlapamnenpHocTs mHpsiMON U
IJIOCKOCTH, MapajuIeIbHOCTh IUIOCKOCTEH, MEPIEHAMUKYJAPHOCTh IUIOCKOCTEH. Pacrionoxenue
OpSAMBIX M IUIOCKOCTEH B OKpYyXarolleM Mupe (Ipupoje, apXuTeKType, TexHuke). Perienue
MIPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4.
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Tema 8.7.Pemenune 3amau. IIpsmble W IUIOCKOCTH, KOOpPAMHATBI M BEKTOPHl B
MIPOCTPAHCTBE.

PacnionokeHne mnpsAMBIX M IUIOCKOCTEH B NpocTpaHcTBe. [lepneHIuKyIsipHOCTH U
MapajuIeIbHOCTD MPSIMBIX U IUIOCKOCTEH. JlekapToBbl KOOpIMHATHI B POCTPAaHCTBE. BekTops! B
npoctpaHcTBe. CJIOKEHME M BBIUMTAHUE BEKTOPOB. YMHOXEHHE BEKTOpa Ha YHCIIO.
Koopnnnate! BekTopa.

Pa3nes 9. MHOrorpaHHUKH U Tesla BpAaLleHHS.

Tewma 9.1. Ilpusma, napamenenunena, Ky0, mupaMuaa U UX CEYCHUS.

[Ipu3ma (HakioHHAas, mpsiMasi, IpaBUiIbHas) U €€ anemeHTsl. [lapamenenunen. ColicTBa
npsimoyronbHoro napauienenunena. Ky6. [lupamuna u e€ anementsl. [IpaBunibHas nupamMua.

Tema 9.2. IIpaBuiIbHbIE MHOTOI'PAaHHUKU B KU3HU.

[Tnomanp NOBEpXHOCTH MHOTOIpaHHUKOB. [IpocTeifine koMOMHAIIM MHOTOIPaHHUKOB.
Bbruucrienye 371eMEHTOB NMPOCTPAHCTBEHHBIX ¢Guryp (p&6pa, nuaroHanu, yrisl). [IpaBuinbHbIC
MHOTOTPaHHUKH.

Tema 9.3. LlunuHap, KOHYC, MAp U UX ceYeHHUs (TIPUKIATHON MOIYIb).

[ununaap, konyc, chepa u map. OCHOBHBIE CBOMCTBa MPSMOI0 KPYroBOI'O LMJIMHIpA,
IpsSMOT0 KPYroBoro kKonyca. M3zoOpaskeHue Ten BpalleHus Ha miockoctu. [IpencraBnenue o6
yceuéHHOM KoHyce. CeueHusi KoHyca (MapajjielbHO€ OCHOBAHHIO M TPOXOJsIIee uepe3
BEPLIMHY), CEUYEHHUS IMIMHApa (MapayieIbHO M MEPIeHAMKYISIPHO OCH), CEYCHHMSX Ilapa.
Pa3BépTka nunuHapa u KoHyca.

Tema 9.4. O6beMbI U MJIOIAIN TIOBEPXHOCTEN Tell.

O6beM npsMoyrospHOro napaiienenuneaa. OoveM kyba. O0beMbl NPSAMOIl MPU3MBI U
mnHApa. O6beMbl mUpaMu bl U KoHyca. O0beM mapa.

Tema 9.5. [Ipumepsl cummeTpuii B mpodeccuu(IpukiIagHOl MOIYIb).

[lonaTue o cuMMeTpHUH B IPOCTPAHCTBE (LIEHTpalIbHAas, OceBast, 3epKanbHas).O0001meHue
MPEACTABICHUN O TMPaBWIBHBIX MHOTOTPAaHHHUKAX (TeTpa’ap, KyO, OKTadqp, Md0AEKadap,
ukocasp).IIpumeps! cummMeTpuii B mpodeccu.

Tema 9.6. Pemenue 3a1a4. MHOTOrpaHHHUKY U TeJIa BPAILICHUS.

OOBeMBl 1 MJIO0MIAIN TOBEPXHOCTH MHOTOI'PAaHHUKOB U T€J BpaIllCHHs.

2.3. Y4eOHO-TEMATHYECKHUH MJIAH

Ne HaumenoBanue Tem Oo0bem JdomamHee DopmMupy
n/n 4acoB 3ajaHue eMble
KOMIIETeH
10101
1 2 3 4 5
1 cemecTp - 72 4.
Paspea 1. [loBTOpeHue Kypca MaTeMaTHKH OCHOBHOM IIKO0JbI (14 4.)
1 | Lenp m 3amaum MareMaTHKU IPU OCBOCHHUH 1 PaGota ¢ OK 02.
CHEIUATbHOCTH. KOHCTICKTOM OK 04.
JICKIIUHN OK 06
2 | ba3oBble 3HaHMS U YMEHUS [0 MaTEMaTUKE 1 Pemenue 3anay
B MPO(ECCHOHAIILHOW U B TOBCEIHEBHOU
JeSITEIbHOCTH.
3 | HeiicTBus  Haja  MOJIOKHUTCIBHBIMH | 1 Pemenue 3anau
OTpULIATETLHBIMU YHUCJIAMH, c
OOBIKHOBCHHBIMH u JECATUIHBIMHU
JPOOSMHU.
4 | HdeiictBuss  co  cremeHsMH,  (hOpMyIIbI 1 Pemrenne 3amaq
COKpAILIEHHOTO YMHOKEHHSL.
5 | [IpocThle TPOILIEHTHI, pa3HbIE CIOCOOBI MX 1 Pabora ¢
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BBIYUCIICHHUS. KOHCIIEKTOM
JIEKIIAN
6 | JIuneiinsle, KBaJIpaTHbIE, JIpOOHO- 1 Penienue 3agau
JIMHEMHbIE YpaBHEHUS M HEPaBEHCTBA.
7 | Il/p. IIpocThI€ U CIOKHBIE MPOLICHTHI. 1 Pemenne 3anauy
8 | I/p. IIpocThie U CIOXKHBIE MPOIEHTHI. 1 Pemrenue 3amau
9 | I/p. [IlpoueHTHBIE  BBIUMCICHUS B 1 Pewenne 3anay
npodheCCHOHATBHBIX 33auax.
10 | II/p.  IlIpoueHTHBIE  BBIUMCIEHHUA B 1 Pemrenue 3anau
poecCHOHATIBHBIX 3aauax.
11 | Beruucnenus u npeobpa3zoBaHusl. 1 Pemrenue 3anau
12 | Il/p.YpaBHEeHUs U HEPABEHCTBA. 1 Pemenue 3anau
13 | II/p.I'eomeTpust HA MIIOCKOCTH. 1 Pemrenne 3ana4y
14 | KonTposbHas pabora o TeMe 1
«IToBTOpEHNE Kypca MaTeMaTUKU OCHOBHOM
LIKOJIBDY.
Pasznen 2. Kopuu, crenenu u gorapugmsi (11 4.)
15 | HarypanpHsle, LeNbIE U pallMOHAIbHbBIE 1 PaGota ¢ OK 02.
yucia. JIeHcTBUTENbHBIC YUCIIA. KOHCTIEKTOM OK 04.
JICKIn OK 06.
16 | IlpuGmmkeHHBIC BBIUHCIICHHUS. 1 Pa6ora c
[IpubnmkeHHoe 3Ha4YeHHE BEIHYMHBI U KOHCIICKTOM
MOTPEIIHOCTH MPUOIMKEHUH. JICKIMN
17 | KommiekcHble uucna. JleiictBus  Han 1 Pemenue 3agau
KOMIUIEKCHBIMU YHCIIAMHU.
18 | KopHu HarypanbHOW CTENEHU W3 4HCiIa U 1 PaGota ¢
HX CBOMCTBA. KOHCIIEKTOM
JICKIIUHU
19 | Crenenu c panoHaIbHBIMU u 1 PaGora ¢
JIEUCTBUTEIbHBIMU OKa3aTesiMu, ux KOHCIIEKTOM
CBOMCTBA. JICKINH
20 | Jlorapudpm YHUCIA. OcHoBHOE 1 Pemenue 3anay
JorapupMHUECKOe TOXKAECTBO.JlecaTHUHBIE
U HaTypaJibHbIe Jlorapu(mbl
21 | IlpaBuna JneicTBUM c 1 Pemenne 3amaq
norapudmamu.llepexon K HOBOMY
OCHOBAHHUIO.
22 | Il/p.Beruncnenne J0rapugpMmoB. 1 Pemenue 3anau
Hcnonp30BaHne CBOMCTB NMPH BBIYMCICHUU
JI0Tapru(MOB.
23 | II/p.IlpeobpazoBanue anreOpanvIecKux 1 Pemenue 3anau
BBIPAKCHMIA.
24 | II/p.IlpeobpazoBanue panMoHAIbHBIX, 1 Peurenue 3anau
HpPPALMOHATIBHBIX CTEIECHHBIX,
MOKa3aTeNbHBIX W JIOrapu(pMHUECKUX
BBIPAYKCHUI.
25 | KontponbHas padota o teme «KopHu, 1
CTETICHH U JIOTapH(PMBI».
Pazgea 3. OcHoBbl TpUronomerpuun(11 4.)
26 | PaguanHas mepa yria. 1 PaGota ¢ OK 02.
KOHCIIEKTOM OK 04.
JIEKIIAN
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27 | IloBOpOT TOUKH BOKPYT Hayanaa KOOpAUHAT. 1 Pabora ¢ OK 06.
KOHCIICKTOM
JIEKIIAHU

28 | Onpenenenune CHHyca, KOCUHYCA, TaHT€HCA 1 Pemenne 3amaq
U KOTaHTeHCa.

29 | 3HakM cuHyca, KOCHHyCa, TaHI€HCa H 1 Pemmenne 3agaq
KOTAaHI'€HCA 110 YETBEPTSIM.

30 | 3aBUCUMOCTb MEXy CHHYCOM, KOCHHYCOM, 1 Pemenne 3amaq
TAHT€HCOM M KOTaHT€HCOM OJHOTO M TOTO
Ke yria.

31 | OcHOBHBIE TPUTOHOMETPUUYECKHE 1 Pemenne 3agau
TOKIECTBA, (OPMYJIbI IPUBEICHHUSL.

32 | CuHyc, KOCHMHYC U TaHICHC CyMMBl U 1 Pemrenue 3ana4
pa3sHOCTH JBYX yrioB.CHHYC M KOCHHYC
JIBOMHOTO YTJa.

33 | IlpeobpazoBanus CYMMBI 1 Pemenne 3amau
TPUTOHOMETPHUYECKUX byHKIMI B
NIPOM3BEICHUE U IPOU3BEACHUS B CYMMY.

34 | [IpeoOpazoBanust MIPOCTEUIITNX 1 Pemnrenue 3amau
TPUTOHOMETPUYECKHUX BBIPAYKEHHH.

35 | Ilpocreiimmue TPUTOHOMETPHUYECKHE 1 Pemenne 3anaa
ypaBHeHHUs. PemieHre TpuroHoMeTpuyecKux
YpaBHEHUH.

36 | KonrponpHast pabora mo teme «OCHOBBI 1
TPUTOHOMETPUM».

Paznen 4. @ynkuuu, ux cpoiicrea u rpadpuxu(18 4.)
37 | ®ynkuun. CpoiictBa QyHkuuu. OOpaTHbIE 1 Pabora ¢ OK 02.
¢yakmuu.  OOnacte  OmpeneNcHHS | KOHCTICKTOM OK 04.
MHOXECTBO 3HaueHui; rpaduk QyHKIMH, JeKIHn OK 06.
MOCTPOCHUE TPaPUKOB QYHKITUH, 33 JaHHBIX
Pa3NUYHBIMH CIIOCOOaMHU.
38 | MOHOTOHHOCTh, YETHOCTb, HEUYETHOCTb, 1 Pemenue 3anau
OrpaHUYEHHOCTb,
nepuoIuIHOCTh. I IpoMeKyTKH BO3pacTaHus
U yObIBaHMs, HauOoJplllee M HaMMEHbIEe
3HAYCHUSI.
39 | I'pajuueckas wunTepnperanus. I[Ipumeps 1 Pabora ¢
(hYHKIIMOHATTBHBIX 3aBUCUMOCTEHN B KOHCTICKTOM
peabHBIX Ipolleccax U sIBICHUSX. JIEKIHN
40 | OGnacTh onpeneneHuss U 00JaCTh 3HAUCHUM 1 Pabora ¢
obpatHoi ¢yHkumu. ['padux oOpaTHOI KOHCIIEKTOM
yHKIHH. JIEKLIUU
41 | ObnacTh oOmpeneNeHuss W MHOMXECTBO 1 Pabora c
3HAYCHUH, YETHOCTB, HEYETHOCTb, KOHCTICKTOM
MePUOTUIHOCTh TPUTOHOMETPHUIECKUX JIeKnn
GYHKITHIA.
42 | CpoiicTtBa 1 rpaduk GyHKIUH Y = COS X. 1 PaGora ¢
KOHCIICKTOM

JICKIIUH

43 | CaolicTBa 1 rpaduK GYHKLIUH Yy = Sin X. 1 Pa6ora ¢
KOHCIICKTOM

JICKIIUHU
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44 | CpoiicTBa 1 TpapuKi QyHKIMH y =tg X, y = 1 PaGora ¢

ctg X. KOHCIIEKTOM
JIEKIIAHU

45 | Cxatme W pacTshkeHME  Tpa(uKoB 1 Pabora ¢
TPUTOHOMETPUYCCKHUX GbyHKIMIH. KOHCIIEKTOM
[IpeobpazoBanue rpadguKoB JCKIMA
TpuroHoMmerpudeckux QyHkimii. O6patHsie
TPUrOHOMETpHUYECKUEe QYHKIIMH.

46 | Pemenue IIPOCTEHIINX 1 Pemenue 3am1au
TPUTOHOMETPUUECKUX YPaBHEHHN u
HEPaBEHCTB Irpa)UIeCKUM CIIOCOOOM.

47 | CrenenHass (QyHKIOMsI, €€ CBOWCTBA W 1 Pabora ¢
rpa(bHKH- KOHCIIEKTOM

JICKIIMH

48 | IlokazatenpHass (yHKIOMS, €€ CBOWCTBA H 1
rpadukm.

49 | Jlorapubmuueckas GyHKIHS, €€ CBONCTBA U 1 Pabora ¢
rpaq)mq/l, KOHCIIEKTOM

JICKITUH

50 | II/p. Jlorapudmsel B IPUPOIC U TEXHUKE. 1 Penrenue 3anau

51 | II/p.Ilpumenenue norapudma. 1 Pemenue 3agaq

52 | Il/p.Jlorapudmmyeckas CIUPAIb B 1 Perenue 3amau
npupone. E€ MaremaTHuecKkue CBOMCTBA.

53 | I/p. Jlorapudmuueckas crnupajip B 1 Perenue 3amau
npupone. E€ maTeMarnuecKkue CBOMCTBA.

54 | KonTponpHas pabota mo teme «DyHKIINH, 1
UX CBOMCTBA M rpayuKm».

Paznen 5. YpaBHenusi u HepaBeHcTBa (164.)

55 | PaBHOCHUIIBHOCTh ypaBHEHMM, HEPABEHCTB, 1 Pabora ¢ OK 02.

CHCTEM. KOHCIIEKTOM OK 04.
JCKIHN OK 06.

56 | PanuonanbHble, UppaLMOHAJIbHBIC, 1 Pemenne 3anaq
ypaBHEHHs U CUCTeMbl. OCHOBHBIEC ITPUEMBI
UX pElICHHUS.

57 | Iloka3aTenbHble YpaBHEHHUST U CHUCTEMBI. 1 Pabora ¢
OCHOBHBIE IPUEMBI UX PELICHMUS. KOHCIICKTOM

JICKITUH

58 | [loka3arenbHble YpaBHEHHSI U CUCTEMBI. 1 Perienue 3anaq
OcCHOBHBIE IPUEMBI X PELICHMUS.

59 | JlorapudpmMudeckue ypaBHEHUS U CHCTEMBI. 1 Pa6ora ¢
OCHOBHBIE IPUEMBI HX PELICHMUS. KOHCIIEKTOM

JICKITUH

60 | Jlorapudmuyeckre ypaBHEHUS M CUCTEMBI. 1 Pemenne 3amaq
OCHOBHBIE IPUEMBI X PELICHMUSI.

61 | Tpuronomerpuyeckue YPaBHEHUS u 1 Pa6ora c
cucreMbl. OCHOBHBIE IPUEMBI MX PEILIECHUS. KOHCIIEKTOM

JICKIIUU

62 | Tpuronomerpuueckue YpaBHEHUS u 1 Penrenne 3amau
cucteMbl. OCHOBHBIE ITPUEMBI UX PEILICHUSI.

63 | PaunronanbHble 51 ppanuoHaIbHbIE 1 Pa6ota ¢
HepaBeHCTBA. (OCHOBHBIE TIPUEMBl  UX KOHCIIEKTOM
peueHus. JCKIIU

64 | IlokazarenpHble M JlorapuMuyeckue 1 Pemrenue 3aa4
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HepaBeHCTBA. (OCHOBHBIE TIpUEMBl  HX
pEIICHuSI.
65 | PanuoHnanbHble, UppaLMOHAJIbHBIE, 1 Pemenne 3anaq
IoKa3aTejabHble U JiorapupMuyeckue
HepaBeHCTBA. (OCHOBHBIE TIPUEMBl  UX
pEIICHUS.
66 | KontponbHas paboTta 1o TemMe «YpaBHEHUs 1
Y HEPAaBEHCTBAY.
67 | KortponpHas pabora mo Teme «YpaBHEHUS 1
U HEPAaBEHCTBAY.
68 | Mcnonb3oBaHue CBOHCTB U IpadUKOB 1 Pemenne 3amau
GYHKUMH TOpU  peLIeHWH YypaBHEHUH U
HEPABEHCTB.
69 | Meroa MHTEpPBAJIOB. 1 Pemrenue 3amnau
70 | 3o0pakenue Ha KOOpPJMHATHOMN 1 Pemenue 3anauq
IJIOCKOCTH MHO’KECTBA pelieHni
YPaBHEHMH M  HEPABEHCTB C  JByMs
IIEPEMEHHBIMH U UX CHCTEM.
71 | IuddepeHunpoBaHHBII 3a4eT. 1
72 | AuddepeHnrpoBaHHbIN 3a4eT. 1
2 cemecTp - 88 u.
Pa3znea 6. [lponzBoaHasi u neppooOpasHas pyHkuuu (26 4.)
1 | Ilpupamienue aprymenra. [lpupamienue 1 Pabora ¢ OK 02.
dbysknun.3aga4n, TPUBOIAIINE K TTOHATHIO KOHCIICKTOM OK 04.
MPOU3BOJIHOM. JeKnun OK 06.
2 | Onpenenenrue MPOU3BOJAHOM.  AJTOPUTM 1 Pa6ora ¢
OTBICKaHHS TPOU3BOTHOM. KOHCTIEKTOM
JICKITUHU
3 | ®opmyibl u IpaBHIIa 1 Pabora ¢
mudepeHIupoBaHusI. KOHCIIEKTOM
JICKITUH
4 | IlonaTue HEIPEPBIBHOU GbyHKIHH. 1 PaGota ¢
CsBoiicTBa. KOHCIIEKTOM
JIEKIINHN
5 | CBa3p  MeXOy  HENpPEpPhIBHOCTBIO U 1 Pabora ¢
T hepeHIUPYEMOCThIO (YHKITUU B TOUKE. KOHCIIEKTOM
JIEKIINHN
6 | AIropuT™M penieHus HEPaBEHCTB METOAO0M 1 Pabora ¢
HMHTEPBAJIOB. KOHCIIEKTOM
JICKIIUHU
7 | I'eomeTpuyeckuii  CMBICA  IPOU3BOAHOM 1 Pa6ora c
byHKIMM  —  yIoBOM KO3 UIUEHT KOHCIICKTOM
KacaTenbHON K rpaduky GYHKIIUU B TOUKE. JICKINH
8 | YpaBHeHne KkacarenbHOM K  rpaduky 1 Pabora ¢
GyHKITUH. KOHCIIEKTOM
JIEKINHN
9 | Aaroput™m COCTaBJICHUS ypaBHEHUSA 1 PaGota ¢
KacaTenbHOH K Tpaduky ¢pyHkuuu y=f(x). KOHCIIEKTOM
JICKIIUHU
10 | Bo3pacranue u  yObBaHue (DyHKIUH, 1 Pabora ¢
COOTBETCTBHE BO3pacTaHWss U yObIBaHUS KOHCIIEKTOM
JICKIIUHU

(GYHKIIMHY 3HAKY TPOU3BOIHOM.
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11 | 3agauyu Ha MAaKCUMYM U MUHUMYM. 1 Pemrenue 3anau

12 | Anroput™M  uccienoBaHus  (QYHKIMH U 1 PaGota ¢
MOCTPOCHHUS €€ Tpaduka ¢ MOMOILBIO KOHCIIEKTOM
MIPOU3BOIHOM. JICKIMH

13 | UccrnenoBanue GpyHKIIMH Ha MOHOTOHHOCTb 1 PaGora ¢
U TIoCcTpoeHue TrpaduKoB. KOHCIIEKTOM

JICKIITMHN

14 | II/p. UccnenoBanue byHKIMHA Ha 1 Pemenne 3agau
MOHOTOHHOCTH U IOCTPOCHHUE TPa(HKOB.

15 | Haxoxnenue HanOOJbIIETrO u 1 Pa6ota c
HaVMEHBIIIETO 3HAYCHUU GbyHKIMH, KOHCTICKTOM
MOCTpOEHHE TPaPUKOB C HCIOJIB30BAHUEM JICKINH
anmnapaTa MaTeMaTU4YeCKOro aHajIu3a.

16 | II/p. Haumensmee u  HauOoJbIIEE 1 Pemenne 3amau
3Ha4YeHUE PYHKIUH.

17 |II/p. Haumensimiee u  HauOoJbIIEE 1 Pemenue 3anay
3HaYeHHE (PYHKIMH.

18 |II/p. Haumensimee u  HauOoJbIIEE 1 Pemenue 3anay
3HaYeHHE (PYHKIHH.

19 |II/p. Haumensimee u  HauOoOJIbIIEE 1 Penrenne 3anau
3Ha4YCHHUE (PYHKITHH.

20 |II/p. Hawummenbmee u  HaHOOIbIICE 1 Pemenue 3anay
3Ha4YCHHUE (PYHKITUH.

21 | /p. Haumenbmee u  Haubonbliee 1 Pemrenne 3agaq
3HaYeHHE (PYHKIIMH.

22 | Unaterpan u mepBooOpasHas. Tabmnwma 1 Pewenne 3agay
bopmyn TUIS HAXO0XKICHUS
nepBoodOpaznbix.[lpaBuia BBIUHCIICHUS
nepBooOpazHoO

23 | Onpenenéxubiit UHTErpal. 1 Pabora ¢
I'eomerpuueckuii M (QU3NMUECKUI CMBICI KOHCIICKTOM
OIIPEAEIEHHOTO unTerpana. @opmyia JeRnn
Herotona — JleliOuua.

24 | Il/p.Pemienne 3amau  Ha  NpUMEHEHHE 1 Pemenne 3amaq
MHTErpaia JUIsl BBIYMCICHUS (PU3MYECKHX
BEJIMYUH U IUIOMIAJIEH.

25 | Il/p.Pemienne 3apmau. IlpousBomHas u 1 Penrenue 3agau
nepBooOpa3Hasi GyHKITHH.

26 | KonTponbHas pabota o TEMe 1
«IIpousBonHas u nepBooOpazHas
GYHKITUNY.

Pa3znen 7. DiieMeHTHI TEOPUM BEPOSATHOCTEN M MaTeMaTH4YeCKO cTaTucTukM (16 4.)

27 | CoBMecTHbBIE u HECOBMECTHBIE 1 Pabora ¢ OK 02.
coObITHsI. TeopeMbl O BEPOSTHOCTH CYyMMBbI KOHCIICKTOM OK 04.
COOBITHI. JICKIINH OK 06.

28 | YcioBHast ~ BEpOATHOCTb.3aBUCUMBIE U 1 PaGota ¢
HE3aBHUCHUMbIC coObITus. Teopemsl o KOHCIIEKTOM
BEPOSITHOCTH MPOU3BEICHHS COOBITHIA. JCKIHMH

29 | II/p. OtHOcHTENbHAsT dYacTOTa COOBITHS, 1 Pemnrenue 3amau
CBOWCTBO €€ YCTOMYHMBOCTH.

30 | I/p. OrtHocuTenpHasi 4YacToTa COOBITHS, 1 Penrenne 3a1au
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CBOWCTBO €€ YCTOMYHMBOCTH.

31 | II/p. OtHOcHUTenbHAs YacTOTa COOBITHS, 1 Pemenne 3anauy
CBOWCTBO €€ YCTOMYHMBOCTH.
32 | I/p. Craructrueckoe onpeaerIeHue 1 Pemenue 3anau
BEPOSITHOCTH.
33 | I/p.Cratuctuyeckoe olpezeyIeHue 1 Pemenue 3agau
BEPOSITHOCTH.
34 | I/p. Crartuctuueckoe olnpezeneHue 1 Pemenue 3anau
BEPOSITHOCTH.
35 | I/p. OuieHKa BepOSATHOCTH COOBITHSI. 1 Pemrenue 3amau
36 | I1/p. OueHka BEPOSITHOCTH COOBITHSI. 1 Pemenue 3amau
37 | Bugsl ciywaiiHeix BennuuH.OnpeneneHue 1 Pabora ¢
JIMCKPETHOMN CITy4ailHOM BEJTMYUHBI. KOHCIIEKTOM
JIEKIINHN
38 | 3akoH pacrnpeneneHus JIUCKPETHOMN 1 Pabora ¢
CIIy4aiiHOM1 BeIMYMHBL UYHCIIOBBIE KOHCIIEKTOM
XapaKTEPUCTUKH. JCKIHMH
39 | IlepBuuHas 00pabOTKa CTAaTUCTUYECCKUX 1 PaGora ¢
JAHHBIX.YHCIIOBBIE XapaKTEPUCTUKH. KOHCIIEKTOM
JICKITUHU
40 | Il/p.PaGora ¢ Tabmunamu, rpadukamu, 1 Pemenne 3a1a4
JarpaMMaMH.
41 | II/p.Pemienne  3agad  MaTeMaTHYECKOU 1 Pemienue 3anaq
CTaTUCTHKHU.
42 | KonTponbsHast pabora mo Teme «IJIeMEHTHI 1
TEOPUH BEPOSTHOCTEM W MaTeMaTH4eCKOM
CTaTUCTUKWY.
Pasnen 8 IlpsiMble M JIOCKOCTH B MPOCTPaHCTBE (214.)
43 | IIpeamer CTEPEOMETPUH. OcHOBHBIE 1 PaGota ¢ OK 02.
MOHSATUA  (TOYKa, TpsMas, IJIOCKOCTb, KOHCIIEKTOM OK 04.
npoctpaHcTtBo).  OCHOBHBIE ~ aKCHMOMBI JIeKnnn OK 06.
CTEPEOMETPHH.
44 | Ilepecekaromuecs, napajuJieibHble u 1 PaGota ¢
CKpCIIMBAIOIIUECS IPSIMBIC. KOHCIICKTOM
JICKIIUHU
45 | Yron Mexny NpsMBIMH B IIPOCTPAHCTBE. 1 Pa6ota ¢
[lepnieH UKy ISIPHOCTD MPSMBIX. KOHCIIEKTOM
JICKIIUHU
46 | IlapamienbHble npsamas " 1 Pabora ¢
mrockocThb. [ lapanienbHbie IIJIOCKOCTH. KOHCTICKTOM
Onpenenenue. [lpuznak. CBoMcTBa. JCKIUH
47 | Terparap u napasulesienumne/I, X 1 Pa6ota ¢
aneMeHTbL [ locTpoeHne OCHOBHBIX CEUECHUI. KOHCIICKTOM
JICKIIUHU
48 | IleprieHauKyJIsApHBIE IIpsIMBIE. 1 PaGota ¢
[TapamnensHble npsiMbIE, KOHCIIEKTOM
NIEPIEHUKYJISIPHBIE K IIJIOCKOCTH. JIeKIUH
49 | IIpu3Hak NEepHEeHAMKYJISIPHOCTH HPSIMON H 1 Pabora ¢
IJIOCKOCTH. KOHCIIEKTOM
JIEKINHN
50 | Ilepnengukynsap u HakjaoHHasd. Teopema o 1 Pabora ¢
TpeX NEePIEeHINKYIIApax. KOHCIIEKTOM
JICKIIUHU
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51 | Yron mexnay npsMol M IUIOCKOCTBIO. YTOJ 1 Pemenne 3agaq
MEXY TUIOCKOCTSIMH.
52 | IlepneHaukysipHbIe 1 Pabora ¢
IJIOCKOCTH. PacCTOSIHUS B TPOCTPAHCTBE. KOHCIICKTOM
JIEKIINHN
53 | JlekapTOBBI KOOpPAMHATBI B IPOCTPAHCTBE. 1 Pabora ¢
BekTops! B IpoCTpaHCTBE. KOHCTICKTOM
JIEKIINHN
54 | CnoxeHne W BBIYUTAHUE  BEKTOPOB. 1 Pemenue 3anau
YMHOKE€HHE BEKTOpA Ha YHUCJIO.
55 | Ckanspnoe IIPOU3BEJCHUE 1 Pemenue 3agau
BekTopoB.IIpocreiimue 3a1a4uu B
KOOpJAMHATAX.
56 | Il/p. Pemenue IPaKTUKO- 1 Pemrenne 3ana4
OPUEHTHPOBAHHBIX  3a7a4 IO  TEMe
«B3auMHOe pacrosio)keHHe TpSAMBIX B
IIPOCTPAHCTBEY.
57 | II/p.Pemenne npakTUKO-OpUEHTUPOBAHHBIX 1 Pemenue 3amaq
3a1a4 1o teMe «llapamiensHOCTE IpsIMON U
IIJIOCKOCTHY.
58 | Il/p. Pemenue IIPAaKTUKO- 1 Pemrenue 3ana4
OpUEHTHpPOBAHHBIX  3a7ad [0  TeMe
«ITapannenbHOCTh IIIOCKOCTEN.
59 | Il/p. Pemenne IIPAaKTUKO- 1 Pemenne 3amau
OpUEHTHPOBAHHBIX  3a7ad IO  TEMeE
«IlepneHAUKYISIPHOCTD MJIOCKOCTEN.
60 | Il/p. PacnionosxeHne npsMBIX U IJIOCKOCTEN 1 Pemenne 3amaq
B OKPY’KaOIIeM MHUpe (mpupone,
APXUTEKTYpe, TEXHUKE).
61 | Il/p.PacnosioxkeHre NpsAMBIX U IIOCKOCTEH 1 Pemenne 3anauy
B OKPY’KaIOIIeM MHUpe (mpupone,
apXUTEKType, TEXHUKE).
62 | Il/p. [IpsiMble U TIOCKOCTH, KOOPJUHATHI U 1 Pemenne 3amau
BEKTOPBI B IPOCTPAHCTBE.
63 | KonrponpHas paborta mo teme «lIpsmbie u 1
IJIOCKOCTH B IIPOCTPAHCTBEY.
Pa3zjien 9. MHOTOrpaHHUKH M TeJsia Bpamenus (234.)
64 | Haxnonnas wu mpsMas mnpusMa M €€ 1 PaGora ¢ OK 02.
J3JIEMEHTHI. KOHCIICKTOM OK 04.
JICKIHN OK 06.
65 | HaknonHas, npsMas U NpaBWiIbHas MpU3Ma 1 Pemenne 3agaq
U e€ DIIEMEHTBL.
66 | IMapamrenenwures. CBoiicTBa 1 Pa6ora c
MPsIMOYTOJIBHOTO Tapasuienenwunena. Kyo. KOHCIICKTOM
JIEKITNHN
67 | [lmpamuna u e€ nsnementsl.IIpaBunpHas 1 PaGota ¢
nUpamMua. KOHCIIEKTOM
JICKIIUHU
68 | Ilomags NOBEpXHOCTH MHOTOI'PAHHUKOB. 1 Pemenue 3amaq
69 | IIpocreitmme KOMOWHAITUN 1 Pabora ¢
MHOT'OTPaHHHKOB. KOHCIIEKTOM
JIEKITNHN
70 | IIpaBHIbHBIE MHOTOTPAHHHUKH. 1 Pabora ¢
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KOHCIIEKTOM
JIEKIIUHA

71 | II/p. Uwunuuap, konyc, cdepa u map. 1 Pemenue 3anau
OcCHOBHBIE CBOICTBa MPSIMOr0 KPYroBOI'O
LWJIMHJPA, MIPSIMOTO KPYTOBOTO KOHYCA.

72 | I1/p.U300paxkenne Ten BpalleHUS Ha 1 Penrenne 3anau
TJIOCKOCTH.

73 | II/p.IlpeacraBnenue o0 yceUEHHOM KOHYCE. 1 Pemienue 3anaq
Ceuenusi KOHyca M LHWJIHHJIPA.

74 | Il/p.Pa3BépTKa nunuHapa 1 KOHYyCA. 1 Pemenue 3anau

75 | O6bem IPAMOYTOJIBHOIO 1 Pabora ¢
napajuienenunena. O0vem kyba. OO0beMbl KOHCIIEKTOM
npsiMOl  Tpu3Mbl W nuiauHApa. OObeMbl JCKIHMN
nupaMuiel 1 Konyca. O6beM miapa.

76 | O6wem kyba. 1 Pewienue 3a1au

77 | O0BeMBI IPSIMOK TPU3MBI U IIMJIMH]IPA. 1 Pemenue 3anau

78 | O6bembl upaMuibl 1 KOHYca.O0beM mapa. 1 Penrenne 3a1au

79 | II/p.Ilonsitue 0 CUMMETPHUH B 1 Pemenue 3anau
IIPOCTpaHCTBE  (LEHTpalbHas,  OceBad,
3epKaJIbHA).

80 | II/p.O6o6meHme NpeCTaBICHAN 0 1 Pemenne 3agau
MPAaBWJIbHBIX MHOTOTpPaHHHUKAaX (TeTpa’jp,
Ky0, OKTa3p, TOJEKadIP, MKOCAIP).

81 | Il/p.IIpumepsl cuMmMeTpuii B IpoheccHu. 1 Pemenue 3anau

82 | Il/p. Ilpumepsl cuMMmeTpHii B Ipoeccuu. 1 Pemmenue 3anau

83 | O0bemMBl W  IUIOMIAAU  TIOBEPXHOCTH 1 Pabora ¢
MHOTOI'PAaHHUKOB U TEJI BpallleHU. KOHCIIEKTOM

JIEKIIAHU

84 | Il/p.OOGBEMBI U TIOMIAN TIOBEPXHOCTH TEI 1 Pemenne 3ama4
BpAIlICHUSI.

85 | Il/p.OOGBEMBI W TUIOMIAAM TTOBEPXHOCTH 1 Pemenue 3anau
MHOTOT'PAaHHHMKOB U T€Jl BpaIlleHUsl.

86 | KontposbHas pabora o TeMe 1
«MHOTOTpaHHUKH U TeJla BPAILICHUS.

87 | Dk3aMmeH. 1

88 | Dk3ameH. 1
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3. YCJI0OBUSA PEATIMBALIMU TPOI'PAMMBI
OBIIEOBPA3OBATEJIbHOM JUCIUIIJIAHBI

3.1. TpeboBaHMsI K MUHUMAJILHOMY MaTepHAJbHO-TEXHHYECKOMY O0ecrnedeHHIo.

Peanuzanus nporpaMMel JUCHUIUIMHBI IPOBOIUTCA B y4eOHOM KaOMHETEMaTeMaTHKH U
UH(POPMATUKH.

OobopynoBanune yueOHOro KabuHera:

- HarJsIHBIE TTOCOOWst (CTEHMBI, CXEMBI, IUIAKaThl, TIOPTPETHl BBLIAIONIMXCS YYCHBIX B
MaTeMaTHKe | JIp.);

- MUAAKTUYECKHE MaTepuallbl (3aJaHus JUII KOHTPOJBHBIX W MPAKTUYECKUX PadOT, JUIs
pa3HbIX BUJOB OLIEHOYHBIX CPEJICTB, IK3aMeHa U JIp.);

- TEXHUYECKHE cpesicTBAa 00ydeHus (KOMIBIOTEDP, MYJbTUMEAUUHBIN IPOEKTOP, SKPaH);

- 3au1bI (OMOMMOTEKA, YUTATBHBIN 3a1).

3.2. UndopmanuonHoe odecrniedyeHne 00y4eHusl.

Jns peanmzanuu  porpaMMbl - OMOJMOTEYHBIH (POHII KOJIJIEAKa HMMEET IeUaTHbIC
o0Opa3oBaTeNbHbIE PECYpChl, PEKOMEHJOBaHHbIC JUIsI HCIOJb30BaHUS B 00pa30BaTEIbHOM
IIpoLecCe, HE CTapule MATH JET C MOMEHTA U3JaHMsL.

OCHOBHBIC HCTOYHUKHU:

1. MaTtemaruka: anrebpa W Hayajda MaTeMaTHYECKOro aHallu3a, reomeTpus. Anredpa u
Havana maremarudeckoro anamm3a. 10-11 kmaccel: y4el.anso0iieo0pa3oBar. OpraHH3aIHil:
0a30BbIil U yriryOsneHHbld ypoBHH: yueOHme / [LLI.A.Amumos, KO.M.Komsrun, B.M.TkauéBa[u
ap.] — 11-e u3a., crep.-M.: IIpocsemenue, 2023.-463c.

2.T'eomerpusa. 10 — 11 xiaccel: yueb.nis1001e00pa3oBaT. yupexaeHui: 0a30BbI U
npodwmi. yposuu /[ JI.C. AtanacsH, B.®. byry3os, C.b. Kagomues u np. ].-23-e u3zn— M.:
[Ipocsemenue, 2022.-288c.

JlonoTHUTeIbHbIe HCTOYHMKU:
1. Anre6bpa u  Havana ananmmuza. 10-11  k;acesl:  yweb.mocobue  /

[A.H.Konmoropos, A.M.A6pamos, FO.I1. lyaaunsia|u ap.]; nox pen. A.H.Kommoroposa.

—31-e u3n.- M: [Ipocsemenne, 2023 - 383 ¢

2. Anrebpa u Havana ananu3a. 10 kiacc: 0a30BbIH M YIIIyOJICHHBIM ypOBHHU:
nunakTuyeckue mMarepuaisl K yueOnuky HI.A. AnumoBa u npyrux: yueOHoe mnocobue /

M.J. lla0ynun, M.B. TkaueBa, H.E. ®enepoBa. — 15¢ u3a., crep. — M. Ilpocsenienue,

2023 - 206 c.

3. AureOpa u Havana aHanu3a. 11 kmacc: 0a30BbIH M yriIyOJEHHBIM ypOBHHU:
nunakTuyeckue mMarepuaisl K yueOnuky HI.A. AnumoBa u npyrux: yueOHoe mocodue /

M.J. lla0ynun, M.B. TkaueBa, H.E. ®enepoBa. — 15¢ u3a., crep. — M. Ilpocsenienue,

2023 -191 c.

HNurepHer-pecypceni:
1. MunucrepctBo  oOpa3oBanust U Hayku  Poccmiickoit ~ ®Denepauuu

(http://mMunOOpHAYKH.DDY/).

2. ®enepanbubiii mopTan «Poccuiickoe odpazoBanue» (http:/ www.edu.ru/).

3. Uudopmarmonnas cuctemMa «EnnHoe okHO 1ocTyma K 00pa3oBaTelbHBIM
pecypcam» (http:/window.edu.ru/).

4. Enunas komnekuus 1u@poBbIX oOpa3zoBarenbHbIX pecypcoB (http:/school-
collection.edu.ru/).

5. ®enepanbHblii  LEHTP  MHPOPMALMOHHO-OOPA30BATENIBHBIX  PECYPCOB

(http://fcior.edu.ru/).

6. Hayunas snextponnas 6ubnuorexa (HObB) (http://www.elibrary.ru).
7. KubepJlenunka (http://cyberleninka.ru/).

24



8. Cnoapu u sunuknonenuu (http://dic.academic.ru/).
9. Maremaruka (https://math.ru/).

10. Caiit o

MAaTCMaTHuKE,

(http://mathvideourok.moy.su/).

uHpopmMaTuKe u

4. KOHTPOJIb U OIIEHKA PE3YJIbTATOB OCBOEHUA
OBIIEOBPA3OBATEJIbHOM JUCIHUIIJIAHBI

¢buznke

KOHTpOHB M OICHKa PaCKpPbIBAOTCA YCPE3 AWCHUILIMHAPHBIC PE3YJIbTAThl, YCBOCHHBIC

3HAHUS U [PUOOPETEHHbIE CTYJCHTaMH YMEHHs, HalpaBieHHbIE Ha (OPMHUPOBaHUE OOIIUX U

HpO(I)CCCI/IOHaJ'IBHBIX KOMHCTCHHHﬁ.

Oo6masi/npodeccuonanbHast
KOMIIeTEHIIUA

Pa3znen/Tema

THI oIeHOYHBIX
MeponpHuATHI

OK 2. Opranu3oBbIBaTh
COOCTBEHHYIO JIeATEIBHOCTD,
BBIOMPAThH THIIOBBIE METO/IbI
pernieHus mpodecCuoHaTbHBIX
3aja4, OLEHUBAThH X

3¢ (HEeKTHBHOCTH ¥ Ka4eCTBO.

P 1. Temm 1.1, 1.2., 1.3.
II-o/c, 1.4.

P 2. Temsr 2.1, 2.2., 2.3.
P 3. Temsr 3.1, 3.2.,3.3
P4 Temp14.1.,4.2.,4.3.,
44.,4.5.,4.6.11-0o/c

P5. Temsr 5.1.,5.2.

P 6. Temr1 6.1.,6.2.,6.3.,
6.4.,6.5.,6.6.,6.7.
I1-0/c,6.8., 6.9., 6.10.
P7 Temm 7.1.,7.2.,7.3.,
7.4.,7.5.

P 8 Temnr 8.1., 8.2.,8.3.,
8.4.,8.5.8.6.11-0/c, 8.7
P 9. Temsr 9.1.,9.2. 9.3.
I1-o/c, 9.4., 9.5. I1-o/c,

[IpakTuyeckue pabOTHI.
KonTponbHbie paboThI.
JIMKTaHTHI.
Pa3noypoBHeBbIE 3a/1aHHS.
['pynnoBbie NPOEKTHI.
WuauBuayanbHbIe POEKTHI.
DpoHTAIBHBIN OIIPOC.
Ketic-3amanus.

OK3aMeH.

9.6.
OK 4. Ocy1iecTBasTh MOUCK P 1. Temsr 1.1., 1.2., 1.3. | [IpakTuueckue paboOTHI.
1 UCTIOJIb30BaHUE I1-o/c, 1.4. KonTtposnbHbie paboThI.

nH(popmarmu, HeoOX0IUMON
JUISI IOCTAHOBKH U PEIICHUS
mpo(ecCHOHANTBHBIX 3a/1a4,
poeCCHOHATBLHOTO U
JTUYHOCTHOTO Pa3BUTHSL.

P 2. Temsr 2.1, 2.2., 2.3.

P 3. Temsr 3.1, 3.2.,3.3

P 4. Temnr 4.1., 4.2., 4.3.,
44.,45.,4.6.11-o/c

P 5. Temnr 5.1.,5.2.

P 6. Temn 6.1., 6.2., 6.3.,
64., 6.5., 6.6., 6.7. II-o/c,
6.8.,6.9.,6.10.

P 7. Temm 7.1., 7.2., 7.3.,
7.4.,7.5.

P 8 Temmr 8.1., 8.2., 8.3.,
8.4.,8.5.8.6.11-0/c, 8.7
P9. Temsr 9.1.,9.2. 9.3.
II-o/c, 9.4., 9.5. I1-o/c,

JIMKTaHTBI.
Pa3noypoBHEBBIE 3a1aHus.
['pynnoBeie MpOEKTHI.
WHauBuayanbHble IPOEKTHI.
@poHTaIBHBIN OIIPOC.
Keiic-3ananusi.

DK3aMeH.

9.6.
OK 5. Ucnonb3oBath P 1. Temsr 1.1., 1.2., 1.3. | Ilpaktudeckue paOOTHI.
UH(GOPMAIIMOHHO- IT-o/c, 1.4. KonTponbHbie paboThI.
KOMMYHHKAI[OHHBIE P2 Temsr 2.1,2.2.,2.3. JIMKTaHTHI.
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TEXHOJIOTHUHU B
npodeccHoHaTBLHOMI
JICSITEIIBHOCTH.

P 3. Temn 3.1,3.2.,3.3

P 4. Temn 4.1., 4.2., 4.3.,
44.,4.5.,4.6.I1-0o/c

P5. Temer 5.1.,5.2.

P 6. Temn 6.1., 6.2., 6.3.,
64., 6.5., 6.6., 6.7. I1-o/c,
6.8.,6.9.,6.10.

P 7. Temm 7.1., 7.2., 7.3.,
7.4.,7.5.

P 8 Temm 8.1., 8.2., 8.3.,
8.4., 8.5.8.6.11-0/c, 8.7

P 9. Temsr 9.1.,9.2. 9.3.
II-o/c, 9.4., 9.5. I1-o/c,

9.6.

Pa3HoypoBHEBbIE 3a/1aHHUS.
['pynmnoBbie TPOEKTHI.

NuauBuyanbHbIE POEKTHI.

@poHTaNTBHBIN OIPOC.
Keiic-3amanus.
DK3aMeH.
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