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1. OBIIIASI XAPAKTEPUCTHUKA PABOYEM ITPOT'PAMMBI OBIIIEOBPA3OBATEJILHOI'O
YYEBHOI'O IPEJJMETA «<MATEMATHUKA»

VYuebHblii mpeamer «MaTeMaTHKa» SBISETCS YacTbio 00s3aTeIbHOM NpeAMETHOW obnacTu
«Marematuka u nuaopmarukay ®I'OC cpennero odiiero oopasoBaHus.

B mpodeccrnonanbHpIX 00pa3oBaTENIbHBIX OpPraHMU3ALUAX, PEATH3YIOUMX 00pa30BaTEIbHYIO
nporpammy cpeanero odmero odpazoBanus B npenenax ocBoeruss OIIOII-IT CITIO na 6a3e 0OCHOBHOTO
obmiero oOpa3oBaHus, yueOHBINH mpeamer «MaTemarukay Hu3ydaeTcsi B 00IIeoO0pa3oBaTEIbHOM IIHKIIC
yaebnoro OITOII-IT CITO na 6a3e ocHOBHOrO 0OIIero oOpa3oBaHMs C IMOJYYCHHEM CPEIHEro oOIIero
obpazosanus (CIIO).

B yuebnpix mmanax CIIO y4ueOHbI TIpeaMeT «MaremaTthka» BXOIUT B COCTaB
00111€00pa30BaTENbHBIX YU€OHBIX MTPEIMETOB M U3Y4aETCs Ha yriIyOJIeHHOM YpOBHE.

[Tporpamma oO1mieo6pa3oBareabHOro yueOHoOro npeamera «MareMaTtuka» AaeT Mpe/CTaBIeHHE O
LeIsAX, 00mel cTpaTernu 00y4eHusl, BOCOUTAHUS M Pa3BUTH, 0Oy4JarOMIMUXCsl CPEeICTBAMU MaTeMaTHKH,
yCTaHaBIMBaeT 00s3aTeIbHOE MPEIMETHOE COJepKaHHhe, MPeAyCMaTpUBAEeT pacIpeliejieHHe ero Io
KypcaM U CTPYKTYpUPOBAaHHUE €ro MO pas3zesiaM U TeMaM Kypca.

[IpropuTETHBIMU LIENSMU IPU U3YYEHUU OOIIe00pa30BaTEIHHOIO MPeIMeTa SBISIOTCS:

- (opmupoBaHUE NEHTPAIBHBIX MAaTEMAaTHYCCKHX MOHSATHN (YHCIIO, BEIUYMHA, TC€OMETPHYCCKAs
¢burypa, nepeMeHHasi, BEpOSITHOCTh, QYHKIIHS), 00€CIIeYNBAIOIINX TPEEMCTBEHHOCTh U MEPCIIEKTUBHOCTh
MaTeMaTHIeCKOTo 00pa3oBaHus 00yJarOIINXCS;

- mojABeneHUE OOydYaloIIMXCS Ha JOCTYIHOM [UIsi HMX YpPOBHE K OCO3HAHUIO B3aUMOCBSI3U
MaTEeMAaTHKH W OKPYXKAIONIEr0 MHUpa, IMOHUMAaHUE MATEeMAaTHKH KaK 4YacTh OOImed KyJIbTyphl
YeJI0BEYECTBA;

- pa3BUTUE HHTEJUIEKTYaJIbHBIX U TBOPYECKHX CIOCOOHOCTEH 0O0ydaromMxcs, MO3HaBaTEIbHOU
aKTUBHOCTH, HCCIEAOBATEIbCKUX YMEHUW, KPUTUYHOCTU MBIIUICHUS, HWHTEpeca K H3YYCHHIO
MaTEMAaTHKW;

- (dopmupoBanue (YHKIIMOHATBHOW MaTEeMaTUYECKOM TPaMOTHOCTH: YMEHHUS pacrno3HaBaTh
MaTEMaTHYECKHE AaCIeKThl B PEAbHBIX >KU3HCHHBIX CHTYAIMSIX M TPH H3YUYCHUU JPYTHX YIeOHBIX
MIPEIMETOB, MPOSIBIICHUS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEH, (OPMYTUPOBATh MX HA S3BIKE MATEMAaTHUKU
M CO3[1aBaTh MaTeMaTHYECKHE MOJEIH, TPUMEHITh OCBOSHHBIN MaTeMAaTUYECKUN armapar sl perieHus
MPaKTUKO-OPHUEHTUPOBAHHBIX 33]1a4, MHTEPIPETUPOBATH U OIICHUBAThH MMOJYYCHHBIE PE3YIIbTATHL.

B nmporpammy BKIIOYEHO coJepKaHUE, HAlpaBiIeHHOE Ha (OPMUPOBAHHME Y CTYJAEHTOB OOIIUX
KOMITETEHIIMI B KOHTEKCTE OOecleueHus] €IUHCTBA COJEP)KaHUs BOCIUTATENBHON  JIEATENBHOCTH,
HeoOxoaumeIx 1i1st kauecTBeHHOTo ocBoeHust OITOII-IT CIIO na 6a3e 0CHOBHOTO OOIIET0 00pa3oBaHUs C
MOJTyYEHHUEM CPEIHEro 00Iero oopa3oBaHusl.

N3yuenne  obmieoOpa3oBarensHOM — yyeOHOro  mpenmera «MaTemaTukay — 3aBepIiaeTcs
MOJIBEJICHUEM UTOTOB B (OpME SK3aMeHa B paMKaxX MPOMEKYTOUYHOH aTTeCTallMH CTYJEHTOB B MpOIEcce
OCBOCHHS OIIOII-IT CIIO c MOJTy4YeHUEM CpEIHETo o01ero o0OpazoBaHusl.



2. INIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS OBIIEOBPA3ZOBATEJIBHOI'O YYEBHOI'O TIPEJIMETA «MATEMATHKA» B
COOTBETCTBHHA C ®I'OC CI1I0O 1 HA OCHOBE ®I'0OC COO

B pamkax nporpammer yueoHoro npeamera OVYILY.03 Marematuka oOyuaromumucs ocBauBarotcs oOmue komnereHuu (OK) B cooTBeTCTBUU C
@I'OC CIIO, Ha ocHoBe wMmertanpeametnbix (MP), npeamernsix st 6a3oBoro ypoBHs u3yudeHus (I1PG) pe3ynbTaToB B COOTBETCTBHUU C TPeOOBaHHSIMU

drocC CooO:
Ko/ ¥ HaHMeHOBaHHUe Pe3yabTaThl 00y4eHUs
?{Z&T{zggng Oo6mue JAucuunimHapHble

OK 01. Bribupars | OBnanenue YHUBEPCAIbHBIMU yuebubsiMu | [IP61. Bnagenue weromamMu 0Ka3aTenbCTB, aJITOPUTMaMHU

CrocoObl pelleHus 3ajJad | MO3HABATEIbHBIMU JCHCTBUSAMH: pelieHus 3amav; yMeHHEe (QOpMYIHpPOBATH  OINpPEICICHUS,

npodecCuoHATbHON a) 0a30BbIC JJOTUYECKHE JICHCTBHS: AKCHOMBI M TEOPEMBI, IPUMEHSATH UX, IPOBOJINTH JI0KA3aTEIIbHBIC

eI TeIIbHOCTH - CaMOCTOSTEIILHO dbopmynupoBaTh | pacCyKJICHHS B XOJI€ PEIICHUs 3a/1a4;

MPUMEHUTEITBHO W aKTyaJqu3upoBaTh  mpobineMy, paccMmarpuBaTh | [IP62. VYmeHue omnepupoBaTh MOHSATHSIMH: CTENEHb YHCTA,

K pa3InYHBIM KOHTEKCTaM | €€ BCECTOPOHHE; norapudM 4YMcIa; YMEHUE BBITIOJHITH BHIYMCICHUE 3HAYCHUN U
- yCcTaHaBJMBaTh CYIIECTBEHHBIH MPHU3HAK WU | MpeoOpa3oBaHMs BBIPAKEHUU CO CTEMEHSMHU M Jorapudmamd,
OCHOBaHUA  JUId CpaBHEHUS, KJaccupukanuu | npeoOpa3zoBaHUs APOOHO-pAllMOHATBHBIX BBIPAXKEHU;
1 0000IIEeHMS; [1P63. VYwmeHue omepupoBaTh TMOHATUSAMHU: PpaAlMOHAIBHBIE,
- ompenmensTh  LENW  JIeATeNbHOCTH,  3a/laBaTh | HppaliOHAIbHBIC, IMOKa3aTeIbHEIC, CTENCHHEIE,
napameTpbl U KpUTEPUU X JTOCTHIKECHHUS; norapudmuueckue, TPUTOHOMETPUUECKHUE YpaBHEHUS
- BBIBJSITH  3aKOHOMEPHOCTH W  TPOTHUBOPEYHS | M HEPABEHCTBA, MX CUCTEMBI;
B pacCMaTPUBAEMBIX SIBICHUSIX; [1PG5. VYmeHuwe omnepupoBaTh TMOHATHSAMH: pallMOHAIBHAS
- BHOCHTH KOPPEKTHBBHI B JESATEIHHOCTH, OIEHWBATH | (PYHKIWSA, TOKa3zaTeabHas (QYHKIUS, CTeNeHHas (QyHKIUA,

COOTBETCTBUE PE3yJbTATOB IIEJISIM, OLICHUBATh PHCKH
MHOCJIENCTBUN IEITEIHLHOCTU

- pa3BUBAThH KpPEaTUBHOE

IIPU PEIICHUH )KU3HEHHBIX MPoOIeM

0) 6a30BBIC UCCIEAOBATEIIbCKUEC JCHCTBUS:
- BJAJICTh HaBBIKAMH Y4YCOHO-UCCIICJIOBATEILCKON U
HpOGKTHOﬁ ACATCIIbBHOCTH, HAaBbIKAMU PA3pCUICHUA
npo0Jem;

- CIIOCOOHOCTh u

MBIIIJICHUC

T'OTOBHOCTb

norapupmuueckas (yHKIHS, TPUTOHOMETpUYECKHE (YHKIIUH,
oOpaTHble (GYHKIMH; YMEHUE CTPOUTh TpapuKyd H3YUYEHHBIX
GbyHKUMH, HUCHOIB30BaTh TpaQUKH MPU H3YyYEHHH IPOLIECCOB
U 3aBHCHUMOCTEH, NMpU peleHUuH 3a7ad U3 JAPYruxX ydeOHBIX
NPEIMETOB U 3aJa4 U3 PealbHOM )KU3HU; BBIpaXaTb GOpMyJIaMu
3aBUCUMOCTH MEXly BEJITUUYNHAMY;

[TPG6. YMeHue pemaTh TEKCTOBBIC 33/1a4U Pa3HBIX THUIIOB (B TOM
qucae Ha MPOLIEHTHI, JOJIM W 4YacTH, Ha JABMXKEHHE, padoTy,
CTOMMOCTh TOBapoOB M YCIYI, HaJOTH, 3aJaud u3 o0JacTu




K CaMOCTOATCIbHOMY IIOMCKY MCETOAOB PCHICHUSA

MMPAKTUYCCKUX 3aaa4, MMPUMCHCHUTIO PA3IIMYIHBIX
MCTOAOB ITO3HAHUA
- BBISBJIIATD MMPUIUHHO-CIICACTBCHHBIC CBA3U

U aKTyaJlu3upoBaTh 3a7ady, BBIABUIATh THIOTE3Y €€
pelIeHs], HaXOJUTh apryMEHTHI JJI JI0Ka3aTeIbCTBA
CBOMX YTBEPKICHHI, 3a/1aBaTh MapaMeTpbl U KPUTEPUU

peLIeHUS;
- QHAJIM3UPOBATH MOJIYUYCHHBIE B XOJI¢ PEIICHUS 3a/1a4l
pe3yabTaThI, KPUTUYECKH OIICHHUBATH 1704
JIOCTOBEPHOCTb, MIPOrHO3UPOBATh U3MEHEHUE
B HOBBIX YCJIOBHSIX;

pa3pabaThIBaTh 1aH peleHus pOoOIIeMBI
C YYETOM aHajM3a MMEIOIIUXCS MaTepHaIbHBIX

1 HEMATEpUAJIbHBIX PECYPCOB;
- yMETb NEPEHOCHUTHh 3HAaHHUS B II0O3HABATEIBHYIO
U TIPAKTHYECKYI0 00J1aCTH )KU3HEEATETbHOCTH;
- yMeTb UHTETPUPOBaTH 3HAHUS U3
HpPEIMETHBIX 00JIacTel;

- BBIJIBUTaTh HOBBIE WJIEH, MpeAaratb OpUTrHHaIbHbIC
MOIXO/BI U PEIICHUS

- CTaBUTb HpOOJIEMBl U JOITYCKAOIIUE
CIIOCOOHOCTh ux MCIIOJIb30BaHUS
B [TI03HABATEJILHOW U COLUAIIBHON MPAKTHKE
OBnanenue YHHMBEPCAIbHBIMU PETyYJIATUBHBIMU
JIEHCTBUSIMHU: a) CaMOOpPraHU3aLNs: JIeJIaTh
OCO3HAHHBII BHIOOpP, apryMeHTUPOBaTh €ro, Opartb
OTBETCTBEHHOCTbH 3a pEUICHUE

pa3HbIX

3a/1a4u,

yIpaBJIEHUS JUYHBIMU U CEMEHHBIMU (PMHAHCAMH); COCTABIIATh
BBIDQXCHUS, YPAaBHEHHUS, HEPABEHCTBA M HUX CUCTEMBI IO
YCIIOBUIO 33Ja4d, MCCIENOBATh IIOJYYCHHOE pEIICHuE U
OLIGHUBATh MPABJIOTIOT0OHOCTD PE3YIIbTATOB;

ITP69. VYmeHuwe omepupoBaTh IMOHATUSAMH: TOYKA, TpsMas,
IJIOCKOCTB, IIPOCTPAHCTBO, JBYTpaHHbIN yroii,
CKPEILMBAIOIINECS psIMBIE, [1apaJuIeIbHOCTD U
NEPIEHIUKYJIAPHOCTh MPSAMBIX M IUIOCKOCTEM, YIroia Mexay
IPSIMBIMHU, YrOJl MEXKIY HPSMOW U IUIOCKOCTBIO, YTOJI MEXIY
IUIOCKOCTSIMH, PACCTOSIHUE OT TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE
MEXYy MHpSIMBIMU, PACCTOSHHUE MEXKIY IUIOCKOCTSAMM; yYMEHHE
UCTIONB30BaTh MPH PEHICHWH 3aJad H3Y4YeHHBIC (AKTBI U
TEOpeMbl IJIAHUMETPUU; YMEHHUE OLIEHUBATh Pa3Mepbl 0ObEKTOB
OKpYXaroIlero Mupa;

I1P610. VYmenue onepupoBaTb MOHATHSMU: MHOTOTPAHHUK,
CEYEHHWE MHOTOIpaHHUKaA, KyO, Mapajiesenume],, Mpu3Ma,
nupamuzia, GuUrypa ¥ moBepxXHOCTb BPALICHUS, LMIUHAP, KOHYC,
map, cdepa, ceueHuss (UIypsl BpalIeHUs, IUIOCKOCTb,
Kacatomasicsi cepsl, IHIMHAPA, KOHYCa, IUI0IIA b TOBEPXHOCTH
NUpaMUJIbl, TPU3MBIL, KOHYCa, LWJIMHApA, IJIOWanb cdepsl,
o0beM KyOa, MPSMOYTOJIBHOTO Napaijenenunena, MUpaMHubl,
NpU3MBl, IIWIMHApPA, KOHYyca, IIapa; yMeHue u300paxarh
MHOTOTPaHHUKM M TIOBEPXHOCTH BpALLEHUS, UX CEYEHUs OT
PYKH, C TIOMOIIbIO YEPTEKHBIX MHCTPYMEHTOB U DJIEKTPOHHBIX
CPEIICTB; YMEHME paclo3HaBaTb CHUMMETPHIO B IIPOCTPAHCTBE;
YMEHHE pacro3HaBaTh NPaBUJIbHbIE MHOTOTPAHHUKHY;

[IP611 VYwmeHue omnepupoBaTh NOHATHUSAMH: JBWKCHHE B
MPOCTpPAHCTBE,  MOJOOHBIE  (UTYypel B IPOCTPAHCTBE;
UCMOJIb30BaTh OTHOIICHUE IJIOMIACH MOBEpXHOCTEH U 00BEMOB
MO0OHBIX (PUTYp MPU peLIeHUH 3a/1a4;

[TP612. YMeHue BBIYUCIATH T€OMETPUUYECKHIE BETMUMHBI (JIIMHA,
yroj, Imiom@anb, o0beM, IUIOIIAAb MOBEPXHOCTH), HCIIOJIb3YS
U3ydeHHBbIE (POPMYIIBI U METOBI;

[IP613. VYmeHue omepupoBaTh TMOHATHSAMH: MPSIMOYTOJbHAS
CHUCTEMA KOOPJAMHAT, KOOPAMHATHI TOYKH, BEKTOP, KOOPJAUHATHI




BEKTOpa, CKaJISIPHOE IPOU3BEICHUE, YroJ MEXIY BEKTOPAMH,
CymMMa BEKTOPOB, MPOU3BEICHUE BEKTOpA Ha YKCIIO; HAXOAWTh
C TIOMOIIbIO M3YYEHHBIX (OPMYJT KOOPAMHATHI CEPEAUHBI
OTpEe3Ka, PACCTOSHUE MEX]y IBYMsI TOUKAMH;

[1P614. YMmenue BbIOMpaTh NOAXOMSIIUNA HW3YYCHHBIA METOJ
JUTSL PeUIeHUs 3aJa4d, pacro3HaBaTh MaTeMaTHuecKue (akTh
U MaTeMaTU4YeCKHe MOJIEIN B MPHUPOIHBIX W OOIIECTBEHHBIX

SBJICHUSX, B MCKYCCTBE; YMEHUE NPUBOAUTH IPUMEPHI
MaT€MaTUYeCKUX  OTKPBITUH  POCCHMCKOM W MHUPOBOM
MAaTEMaTU4YeCKON HAyKH
OK 02. Hcnonb3oBate | OBnageHue YHUBEPCAIbHBIMU yueObubiMu | [IP64.  VYmenue  omepupoBaTh  MOHATHSAMH:  (QYHKIUS,
COBPEMEHHBIE  CPEJICTBA | MO3HABATEIbHBIMU JCHCTBUAMH: HeNpephIBHAsT ~ (QYHKIWS, IMPOW3BOJHASA,  IEPBOOOpa3Has,
MOMCKA, aHanmza U | B) pabota c uHpopMalmeii: ONpPENETCHHbII HHTErpall; yMEHUE HAXOAUTh IPOU3BOJIHBIE
WHTEPIPETALNH - BJAQJCTh HABBIKAMH TIONy4YeHHUS WHOOpPMANHMUA W3 | JIEMEHTAPHBIX (DYHKIUH, UCTOIB3Ysl CIPAaBOYHBIC MAaTCPHUAIIBI,
uH(bopMaIuuy, U | UICTOYHUKOB  pa3HbIX  THUIOB,  CaMOCTOSITEIBHO | HUCCIEAOBAaTh
UH(POPMALOHHBIE OCYIIECCTBIISATh TIOMCK, aHAIM3, CHUCTEMATH3allMi0 U | B MPOCTEHINMX CIydasx (QYHKIUHW Ha MOHOTOHHOCThH, HAXOIHTh
TEXHOJIOTUH JUIA | MHTepIpeTannio WHGOpMAalMK pPA3IWYHBIX BHJIOB M | HauOONbIIME W HAUMEHbIIWE 3HAuYeHUs (QYHKIUH; CTPOUTH
BBITIOJTHEHHS 3amau | ¢GopM MpeACcTaBICHUS; rpa@uKy ~ MHOTOYIEHOB C  MCIOJB30BaHMEM  amnmapara
npodeccuoHaNbHOM - CO3/1aBaTh TEKCTHI B Pa3NUYHBIX (popMarax c y4eToM | MareMaTH4YecKOoro  aHaju3a;  NPUMEHATh  MPOU3BOJIHYIO
NesTeTbHOCTH Ha3HaueHus: WHPOPMAIMM | IIEJIEBOM ayAUTOPHH, | MPU pEHIeHUH 3aJad Ha JBWKEHUE; pelniath MPaKTUKO-

BbIOMpas ONTHUMaJbHYI (opMy mpeacTaBiIeHUs U

BU3YaJIM3aliy;
- OLICHUBATh JIOCTOBEPHOCTb, JETUTUMHOCTb
uH(popMaluuy, ee COOTBETCTBHUE MIPaBOBBIM
Y MOPaJIbHO-3TUYECKUM HOpMaM;

- HCIONb30BaThb  CpeAcTBa  HMH(OPMAIIMOHHBIX
U KOMMYHHUKAI[MOHHBIX TEXHOJOTHH B peIICHUH
KOTHUTHBHBIX, KOMMYHHKATHBHBIX
U OpraHM3allMOHHBIX  337a4 C  COOJIIOJICHHEM

TpeOOBaHUI OSPrOHOMUKH, TEXHHUKH OE€30MaCHOCTH,
TUTHUEHBI, peCcypcocOepeKeHus], MPABOBbIX U ITHYECKHUX
HOPM, HOPM HH(POPMAITMOHHON O€30MTaCHOCTH;

- BIANeTh HAaBBIKAMU pPACIO3HABAHHUS U  3alIUTHI
uHpopmanuu, nH(POPMAITHOHHOMN 0e30macHOCTH
JTUYHOCTH

OpUEHTHPOBaHHbIE 3a7auyd Ha HaWOOJbIIME W HAUMEHbIINE
3HA4YEHMS, HA HaX0X/IEHNE IIyTH, CKOPOCTU U YCKOPEHUS

[TP66. YMeHue pemate TEKCTOBbIE 3a/1a4M pa3HbIX TUIIOB (B TOM
YyHClie Ha TPOLEHTHI, JIOJIM M YacTU, Ha JABW)KEHHE, padorty,
CTOMMOCTh TOBapoB M YCIyI, HAaJOrH, 3agaud U3 o0jacTu
yIpaBieHUs] JTUYHBIMU U CEMEMHBIMU (PUHAHCAMU); COCTABIIATH

BBIDAKCHMS, YPAaBHEHHUs, HEPAaBEHCTBA U UX CHUCTEMBI IIO
YCIIOBUIO 3aJa4d, HCCIENOBATh IOJIYYCHHOE pEIICHHE U
OLIEHUBATh MPABJIONIO0OHOCTD PE3YJIbTATOB;

I1PG7. YMeHne  onepupoBaTh  MOHATHSMM: cpenHee
apupMeTHyecKkoe, MeJuaHa, HauOoJblllee W HaWMEHbIee
3HAYCHMs, pasMax, JAHUCIEPCHs, CTaHJApTHOE OTKIOHEHHE
YHUCIOBOr0 Habopa; yMEHHE U3BIEKaTh, HHTEPIPETUPOBATH

uH(pOpMaLIMIo, MPEACTaBIEHHYI0O B Ta0NMIaX, HA JUarpammax,
rpaguKax, OTPAKAIOUIYI0 CBOWCTBA pEaIbHBIX IPOIECCOB




W SBIICHUM; MPEJCTABIATh MH(POPMAIIUIO C TOMOIIBIO TaOIHI]
W JAuarpaMM; HCCIeAOBaTh CTAaTHCTHYECKUE JaHHBbIE, B TOM
YHUCJIe ¢ MPUMEHEHHUEM TIpapUUYECKUX METOJIOB W AJICKTPOHHBIX
CPEJCTB;

[1P614. YMmenue BbIOMpaTh NOAXOMSIIUNA W3YYCHHBIA METOJ
JUTSL PEUIeHUs 3aJa4d, pacro3HaBaTh MAaTEMaTHYECKHE (PaKThI
M MaTeMaTUYeCKHe MOJIEIM B TPHUPOIAHBIX U OOIIECTBEHHBIX

ABJICHUSAX, B MCKYCCTBE; YMEHUE IIPUBOAUTH IIPUMEPHI
MaTEMaTUYECKUX  OTKPBITMH  POCCUHCKOM UM MHPOBOM
MaTE€MaTUYeCKON HAyKH

OK 03. [IlnanupoBare | MeranpeaMeTHbIe Pe3yabTaThl JOJDKHBI OTPAKATh! [1P61. Bnanenue MeTogaMM JOKa3aTeiabCTB, AJITOPUTMaMHU

51 peann3oBbiBaTh | OBnageHue YHUBEPCAIbHBIMU PEeryJISTUBHBIMU | pelieHMs] 3ajad; yMeHue (OopMyJIupoBaTh  OIpeAeTeHus,

COOCTBEHHOE JNENCTBUAMU: aKCUOMBI Y TEOPEMBI, IIPUMEHSATD UX, IPOBOJUTH JTOKA3aTEIbHBIC

npodeccruoHaIbHOE a) CaMOOpraHU3aLus: pacCyKJIeHHs B XOJ€ pEeLICHUs 3a/1a4;

U JINYHOCTHOE Ppa3BUTHE,
peANPUHIMATEIbCKYIO
JeSITebHOCTD

B npoeccuoHaIbHOM
chepe, UCIIONIb30BATh
3HaHUS 1O  IIPABOBOU
u (uHaHCOBOM
IPaMOTHOCTH

B PA3JIMYHBIX KU3HEHHBIX
CUTYaIHsIX

- CaMOCTOSITEbHO OCYILECTBIATH I[103HABATEIIbHYIO
JeSITENIbHOCTb,  BBIABIATH IPOOJIEMBbI, CTaBUTh U
dbopmynupoBaTh COOCTBEHHBIE 3a/1aun B
0o0pa3oBaTeNbHON  JEATENIbHOCTM U YKU3HEHHBIX
CUTyallUsIX;  CAMOCTOSITEJIbHO  COCTaBIATh  IUIAH
pelieHus npoOaemMbl ¢ YY4ETOM UMEIOUINXCS PECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEH M MPEANOYTEeHU; 1aBaTh
OIICHKY HOBBIM CHUTYAIIUsIM;

CHoCcOOCTBOBaTh  (POPMHUPOBAHUIO U IMPOSBICHUIO
IUPOKOW IPYAUIIUM B Pa3HBIX O0OJIACTAX 3HAHHM,
MOCTOSIHHO ~TOBBIIIATh CBOM  00pa3oBaTeNbHBIA U
KYJIbTYpPHBIN YPOBEHb;

0) CaMOKOHTPOJIb:

UCIIONIb30BaTh MpHEMbl peQuieKCHH s
CHUTYyallU{, BBIOOpA BEPHOTO pEILICHMUS;

- YMETb OLIEHUBATh PUCKH M CBOEBPEMEHHO MPUHUMATh
pELIEHNUs 110 UX CHUKEHUIO;

B) OSMOIMOHAIbHBIA HMHTEJUIEKT,
c(hOpMUPOBAHHOCTE:
BHYTPEHHEH MOTHBAILIMM, BKIIOYAIOUIECH CTPEMJICHHE K
JOCTHKEHUI0  LENM M YCHexXy,  ONTUMH3M,

OLCHKHU

MpeIoIaraom

[1P64. YmeHue  omnepupoBaTh  TMOHATUSAMHU:  (PYHKIHUA,
HemnpepbiBHass ~ (QYHKOMSI, TPOM3BOIHAs,  MEpBOOOpasHasi,
ONpEICIICHHBI HMHTErpall; YMEHHE HaXOJUTh IPOU3BOJHBIC
AIIEMEHTApHBIX (YHKIMM, UCIONb3Yys CIPAaBOYHbIE MaTEepUaJIbI;
ucciesoBaTh B MpOCTEMIIMX — ciy4yasX  (QyHKIMM — Ha
MOHOTOHHOCTb, ~HAaxOJIUThb HauOOJIbIINE W  HAUMEHbIINE
3Ha4eHUus (QYHKUMHA; CTPOUTh TpapUKd MHOTOYJIEHOB C
UCIOJIb30BAaHWEM  alllapara  MaTeMaTH4YeCKOro  aHallu3a;
IIPUMEHSITD IIPOU3BOIHYIO
IpU pelIeHWd 3aJad Ha JBW)KEHHE; pellaTh MPaKTUKO-
OpUEHTHPOBaHHbIE 3a7auyd Ha HaWOOJbIIME W HAUMEHbIINE
3HAYEHUS, HA HaX0X/IEHNE IIyTH, CKOPOCTU U YCKOPEHUS

[1P65. VYmenue omnepupoBaTh MOHATHUAMHU: pallMOHAIbHAs
byHKIMSA, TOKa3aTeslbHas (QyHKUMs, cCTeneHHas (QyHKUus,
norapupmuueckass (QyHKIMS, TPUTOHOMETpUYECKHE (YHKIIUH,
oOpaTtHble (GYHKIMH; YMEHUE CTPOUTh TpapUKud H3YUYEHHBIX
GyHKUIMH, HUCHOIB30BaTh TpaQUKH NPU H3YyYEHHH IPOLIECCOB
U 3aBUCHUMOCTEH, IpU PELIEHWH 337ad W3 JAPYIHX Y4eOHBIX
NPEIMETOB U 33Ja4 U3 PEAbHOM )KU3HU; BBIpaXaTh GOpMylaMu
3aBHCHUMOCTH MEKIy BEJIUYNHAMU;

ITP66. YMeHue pemath TEKCTOBBIC 33/1a4U PA3HBIX THUIOB (B TOM




WHUIIMATUBHOCTh, YMEHHE JEHCTBOBATh, HMCXOIS U3
CBOMX BO3MOXKHOCTEH;

- OMIIaTHH, BKIIOYAIOIIEH CIIOCOOHOCThL ITOHMMATH
AMOLMOHAIIBHOE COCTOSIHUE APYTUX, YYUTBHIBATH €r0
IIPU OCYIIECTBICHUH KOMMYHHUKAIIMH, CIIOCOOHOCTh K
COYYBCTBHIO U COINEPEKUBAHUIO;

- COILIMAJBHBIX HABBLIKOB, BKJIIOYAIOIIUX CIOCOOHOCTH
BBICTPAWBaTh OTHOLIEHUS C JPYTUMHU  JIFOJbMH,
3a00TUTBCSA, TMPOSIBIATH HWHTEPEC MW pa3peliarhb
KOH(JINKTHI

Yucae Ha NPOLIEHTHI, JOJIM M 4YacTH, Ha JABMXKEHHE, padoTy,
CTOMMOCTh TOBapoOB M YCIYI, HaJOTH, 3aJaud u3 objactu
yIpaBJIEHUS JUYHBIMU U CEMEHHBIMU (PMHAHCAMHU); COCTaBIIAThH
BBIDAKCHMS, YPABHEHHUs, HEPAaBEHCTBA U UX CHCTEMBI 110
YCIIOBUIO 33Ja4d, MCCIENOBATh IIOJYYCHHOE pEIICHUE U
OLIGHUBATh MPABJIOTIOT0OHOCTD PE3YIIbTATOB;

I1PG7. YMenue  omepupoBaTh  IMOHATHSIMU: cpeaHee
apupMeTHyecKoe, MeJMaHa, HauOoJbllee W HaWMEHbIIEE
3HAU€HUs, pa3Max, JAUCIEPCHs, CTaHJAapTHOE OTKJIOHEHHE
YHUCIOBOTO Habopa; yMEHHE W3BIEKaTh, HHTEPIPETHPOBATH
uHpOpMaLKIO, MPEICTABICHHYI0 B TabiuIax, Ha AMarpammax,
rpaduKax, OTPaKAIOUIYI0 CBOWCTBA pEAIBHBIX IPOIECCOB
U SIBJIGHUH; MpPEACTaBIATh MH(OPMAIMIO C MOMOLIbIO TaOJIUIL
U JAuarpaMM; HCCIEAOBaThb CTATHCTHUYECKUE [aHHBIE, B TOM
quciae ¢ MPUMEHEHUEM IpadUuecKuX METOJIOB M 3JIEKTPOHHBIX
CPEJICTB;

[TP68. VYmeHue omepupoBaTh MOHATUAMHU: CIy4alHBIH ONBIT
U choydyailHOe COOBITHE, BEPOSTHOCTH CIYyYaHOTO COOBITHS;
YMEHUE  BBIYUCIATH  BEPOSATHOCTL € KCIOJB30BAaHUEM
rpaUyecKux METOJIOB; NPUMEHATh (OPMYJbl CIOXKEHUS U
YMHOXXEHUS BEPOSATHOCTEH, KOMOMHATOPHBIE (DAKTHI ¥ (HPOPMYIIbI
IIPM  pEUICHUM 3a7a4; OLCHUBATH BEPOSTHOCTH PEATBHBIX
COOBITHI; 3HAKOMCTBO CO CIy4YalHBIMM BEIMYMHAMM; YMEHUE
MPUBOJUTH TMPUMEPHI MPOSBIEHUS 3aKOHA OOJBIIMX YHCENT B
IIPUPOIHBIX

1 OOIIECTBEHHBIX SBJICHUSX;

[1P614. Ymenue BbIOMpaTh MOAXONAIIMHA H3YYEHHBIH METO]
JUISL pelIeHHs] 3aJadd, pacro3HaBaThb MaTeMaThyeckue (PaxThl
U MareMaTU4ecKHe MOJeNU B IMPUPOJHBIX U OOIIECTBEHHBIX
SABJICHUSX, B MCKYCCTBE; YMEHUE NPHUBOAUTH MPUMEPHI
MaT€MaTU4eCKUX  OTKPBITUH  POCCHUMCKOM U MHUPOBOM
MaTeMaTUYECKON HAyKH

OK 04. DddextuBHO
B3alMOJIEICTBOBATE
U paboTaTh B KOJUIEKTHUBE

OsnajeHue
NEUCTBUSIMU:
T) IPUHSATHE Ce0s M IPYTUX JIOCH:

YHUBEPCaIbHBIMU peryiasaTUBHBIMU

[1P61. Bmagenue MeTogaMM JOKa3aTeibCTB, AITOPUTMaMHU
pelmieHust  3ajad; yMeHHe (OpMYNIHMPOBaTh  ONPEHEICHMS,
AKCHOMBI U TEOPEMBI, IPUMEHSTh UX, IPOBOAUTH T0KA3ATEIIbHBIC




H KOMaHAC

- IIPUHUMATh MOTHBBI M apT'YMEHTBI JIPYTHX JIFOCH MPU
aHaJIM3€e PE3YJIbTATOB JIEATEIHHOCTH;

- MPU3HABaTh CBOE IPABO W IMPABO JPYIHX JIIOJACH Ha
OIINOKH;

- pa3BUBaTh CIIOCOOHOCTh
C TIO3WIIMH JPYTOTO YeTIOBEKa

IIOHUMAThb MUDP

paccyXJIeHHUs B XOJI¢ PELICHUs 3a/1ay;

I1PG7. YMeHue  onepupoBaTb  IOHATHUIMM: cpenunee
apupMeTHyeckoe, MeJuaHa, HauOoJblllee W HaUMEHbIlee
3HAUeHMs, pa3Max, JAUCIEPCHs, CTaHJApTHOE OTKJIOHEHHE
YHUCIOBOr0 HaOopa; yMEHHE U3BJIEKaTb, HMHTEPIPETUPOBATH
uH(pOpMaIIMIO, MPEACTABICHHYIO B Ta0IMIAX, HA JUarpammax,
rpaguKax, OTPaKAIOUIyI0 CBOWCTBAa pealbHbIX IPOLECCOB
U SIBJIICHU; MPEACTaBIATh MH(GOPMAIMIO C TOMOLIBIO TaOIHUI
U JWarpaMM; HCCIENOBaTh CTaTUCTHUYECKHUE JaHHBIE, B TOM
YHCcIe ¢ MPUMEHEHUEM TpadUUecKuX METOJOB M 3JIEKTPOHHBIX
CPEICTB;

[1P68. Ymenue omepupoBaTh MOHSATUSMU: CIYyYAWHBINA OIBIT
U cly4yaiiHoe cOObITHE, BEpPOSITHOCTb CIIy4allHOI'O COOBITHS;
YMEHHME  BBIYMCIATH  BEPOATHOCTb C  HCIOJIb30BAaHHEM
rpagMuecKuX METOAOB; IMPUMEHATh (OPMYJbl CIOXKEHHUS U
YMHOXKEHUS BEPOSTHOCTEH, KOMOMHATOPHBIE (DAKTHI ¥ (POPMYITBI
IpU PELICHUM 3aJa4d; OLEHUBATh BEPOSTHOCTH pPEATBHBIX
COOBITHI; 3HAKOMCTBO CO CIIy4alHbIMH BEJIMYMHAMH; yYMEHUE
IPUBOANUTE TMPHUMEPHI MPOSBICHUS 3aKOHAa OOJBIIMX YHCEN B
IIPUPOIHBIX

U OOILIECTBEHHBIX SIBICHUSIX;

[1P614. YmeHue BbIOMpaTh MOAXONAIIUN H3YYEHHBIH METOJ
JUId pelleHus 3a/adyM, paclo3HaBaThb MaTeMaTH4yeckue (PakTbl
U MaTeMaTU4YeCKUe MOJENIW B MPUPOJIHBIX M OOIIECTBEHHBIX
ABJICHUSX, B HCKYCCTBE;, YMEHHUE MPUBOAUTH IPHUMEPHI
MAaT€MaTH4eCKUX  OTKPBITUM  POCCHMCKOM W MHPOBOM
MaTEMaTUYECKON HAYKU

OK 05. OcymecTBasiTh
YCTHYI0O M NHCHBMEHHYIO
KOMMYHUKAITHIO

Ha rocyJapCTBEHHOM
SI3BIKE Poccuiickoit
Qenepauu € y4E€TOM
0COOEHHOCTEH
COLIMAJIbLHOTO

MertanpeaMeTHbIe Pe3yIbTaThl JOJDKHBI OTPAXKATh:
OBnajeHne yHHMBEPCAJIbHBIMU KOMMYHHKATHBHBIMU
NEUCTBUSIMU:

a) oOmeHue: -  OCYIIECTBIATH
BO Bcex cdepax KU3HH;

- pacro3HaBaTh HeBepOaJlbHBIE CpEACTBAa OOIICHUS,
HOHMMATh 3HAUCHHE COIMAIbHBIX 3HAKOB,
pacrio3HaBaTh MPEINOCHUIKA KOH(IUKTHBIX CHUTYaIU

KOMMYHUKaIIUA

[IP61. Bmamenue wmeTomaMu JOKA3aTeNbCTB, AJITOPUTMAMH
pemieHus 3agav; yMmMeHue (QOpMyIHpOBaTH  OINpeAeTeHHUS,
aKCHOMBI M TEOPEMBI, PUMEHSTh UX, POBOJINTH JI0KA3aTEIHHBIC
paccykJIeHUsI B XOJI€ peUIEeHUs 3a/1a4;

[TP66. YMeHue pemiaTh TEKCTOBBIC 3a/1a41 Pa3HBIX THUIIOB (B TOM
quclie Ha TPOICHTHI, NOJIW M YacTH, Ha JBIDKEHHUE, paboTy,
CTOMMOCTh TOBAapOB M YCJIYr, HAJOTW, 3agaud u3 o01acTu
yIpaBlIeHUS] TUYHBIMU U CEMEHHBIMU (PMHAHCAMU); COCTABIIATH
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u KYJIBTYPHOTO | U CMAT4aTh KOH(QIUKTHL
KOHTEKCTa - Pa3BEpPHYTO M JIOTUYHO MU3J1arath CBOIO TOUKY 3PEHHS
C UCIOJIb30BAaHUEM SI3BIKOBBIX CPE/ICTB

BBIDQ)KEHUS, YpPaBHEHUs, HEPABEHCTBA M HX CHCTEMBI IO
YCIIOBHMIO 3a/1a4yM, WCCIEAOBaTh IOJYYEHHOE pELIeHHEe |
OLIEHUBATh MIPABJIONOA00HOCT PE3YJILTATOB;

[1P68. Ymenue omnepupoBaTh MOHSATUSMU: CIYyYAWHBINA OIBIT
U cly4dailHoe cOObITHE, BEPOSTHOCTb CIIy4allHOIO COOBITHS;
YMEHHE  BBIYHUCIATH  BEPOSTHOCTH € HCIIOJB30BaHHEM
rpaMuecKux METOAOB; INPUMEHATh (OPMYJIBI CIOXKEHHS U
YMHOXEHUS BEPOSITHOCTEH, KOMOMHATOpHBIE (hDaKThl U (POPMYITBI
OpU pelleHUM 3a/la4; OLEHMBATh BEPOSATHOCTH pealIbHBIX
COOBITHI; 3HAKOMCTBO CO CIIy4allHbIMU BEIMYMHAMHU; YMEHHUE
IPUBOAUTH IMPHUMEPHI IPOSBICHUS 3aKOHAa OOJBIIMX 4YHCEN B
MPUPOIHBIX

U OOILECTBEHHBIX SIBJICHUIX;

[1P614. YMeHnue BbIOMpaTh MOAXOASIIUN U3YYEHHBIH METO AJIS
peleHusl 3aJayd, paclo3HaBaTb MaTeMaTH4ecKue (axTbl
U MareMaTU4ecKHe MOJENU B TMPHPOTHBIX W OOIIECTBEHHBIX
ABJICHUSX, B MCKYCCTBE; YyMEHHE NPUBOAUTH IPUMEPHI
MAaT€MaTH4eCKUX  OTKPBITUM  POCCHMCKOM W MHPOBOM
MaTeMaTHYeCKOW HayKu

B pamkax nporpammsl yueOHoro npeamera OYILY.03 Marematuka, hopMupyercs BoCIUTaTeIbHbBIN MOTEHIIMAN I'PakJaHCKOE BOCITUTAHUE,
npodeccnoHaIbHO-TPYJ0BOE BOCIIMTAHUE, IIEHHOCTEN HAYYHOTO TIO3HAHUS - LIEJIEBBIX OPUEHTUPOB BOCIIUTAHUS, BAPUATHUBHBIX OPUEHTUPOB BOCITUTAHUS
oTpakarolue crenupuKy CennalbHOCTH, Yepe3 ColepKaTeIbHYIO YacTh BOCIIUTATEIbHOM IeATeNbHOCTH Moayieil: «O0pa3oBarenbHas AeATEIbHOCTbY,

«Opranusanys IpeIMETHO-IPOCTPAHCTBEHHOM CpeIbl»
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3. CTPYKTYPA U COAEP KAHUE OBIIEOBPA3OBATEJIBHOTI'O YYEBHOI'O IIPEJJMETA «MATEMATHUKA»
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3.1. TemaTnyeckoe NJIAHUPOBaHHe 0011e00Pa30BaTEILHOIO Y4eOHOro npeamera «MaremaTuka»

Conep:xxanue yueOHOro MaTepuaJia (OCHOBHOE U MPO(PecCHOHAIBLHO

HanmenoBaHue pa3jiesioB u . Oo6bem | Dopmupyembie
Tem OPHEHTHPOBAHHOE), J1A00pPATOPHbIC U NPAKTHYECKHE 3AHATHS, IPUKJIATHOM wacoB | KOMIETeHIIH
MOAYJIb (IIPH HAJTUYMH)
1 xypc I cemectp
Pa3nen 1. [loBTOpeHue Kypca MaTeMaTHKH OCHOBHOM IIKOJIbI 20
Tema 1.1. Cooeporcanue yuednozo mamepuana 2/2
Ilenp n 3anaun mateMaTuku | Llens W 3amauM MaTeMaTWKHU NPU OCBOCHHH CIICIMALHOCTH. ba3oBble 3HaHUS U
MIPU OCBOCHUHU YMEHHS 110 MaTeMaTHKE B MPOPECCHOHAIBHONW M B IMOBCEIHEBHOW JEATCIHHOCTH.
CIELUATIBbHOCTH. MHoOXxecTBO, oOIlepauuMd HaJ MHOXECTBaMHU, JuarpaMmbl  Oilnepa-BeHHa.
MHoxecTBa U JIOTHKA Hcnonbs3oBanne TEOPETHMKO-MHOKECTBEHHOTO arrapara JJis OMHCaHUsl PeabHbBIX
MIPOLIECCOB U SIBJICHUM B MPO(EeCCHOHANBHOM 1eATeIbHOCTH, IPU PEIICHUH 3a/1a4 U3
JIPYTUX TACHUTUIAH
Tema 1.2. Coodeporcanue yuednozo mamepuana 2/4
Yucna v BIYUCICHUS Harypanbnbie u nesnbie yncia. [Ipu3Haku AeTMMOCTH LENbIX Yncell. PallnOHaIbHBIE
gucna. OOBIKHOBEHHBIE U  JECATHYHBIE JpoOW, MPOLEHTHl, OECKOHEUYHBIC
MepuoAnYecKre Apoou. ApudpMeTudeckre omnepalnny ¢ paruoOHAIBHBIMUA YHUCIIAMU,
peoOpa30BaHUs YUCIOBBIX BhIpaxeHHH. [(eficTBuTeNnbHbIe yncia. PalinonansHble u
WppaloHalibHbIe uuchia. ApupMETHYeCKHe Omnepamuud ¢ JeHCTBUTEIbHBIMU OK 01. OK 02
gyrcnamu. [IpuOnmkEHHbIE BEIUMCICHUS], TIPAaBUIa OKPYTIICHUS, IPUKUIKA U OI[EHKa OK 03’ OK 0 4’
pe3yibpTaTa BBIYACICHUN OI,< 05 ’
IIpakTnyeckoe 3ansaTue Ne 1 2/6
Uucna v BBIYUCTICHUS
Tewma 1.3. Cooepotcanue yuednozo mamepuana 2/8
ToxnectBa u ToxzaecTBa M TOXIAECTBEHHBIE MPeoOpa3oBaHus. YpaBHEHHE, KOPEHb YpaBHEHUS.
TOXIAECTBEHHBIE HepaBseHnctBo, penieHue HepaBeHCTBA. Meton MHTepBanoB. Pemenue nensix u
npeoOpa3oBaHusl YPaBHEHUS, | ApOOHO-pAIlMOHANBHBIX YpAaBHEHHH W HepaBeHCTB. IIpuMeHeHHe ypaBHEHUH U
HEPaBEHCTBA U UX CUCTEMBI HEPaABEHCTB K PEIICHUI0O MaTEMaTHYECKUX 3a7ad M 3aJlad W3 Pa3IuvHbIX obOjacTei
HayKd U peasibHON kU3HU. CUCTEMBI M1 COBOKYITHOCTH PallMOHAJIbHBIX YPaBHEHUH U
HepaBeHCTB. CHUCTEMBbl JIMHEHMHBIX ypaBHEHUU. PelieHue npHKIagHbIX 3aaad C
MIOMOIIIbIO CUCTEMBI JINHEWHBIX YPaBHEHUM
IIpakTuyeckoe 3ansitue Ne 2 2/10
ToxnaecTBa W TOXAECTBEHHBIE TPEeOOpa3oBaHUs YpaBHEHUS, HEPABEHCTBA M HX
CUCTEMBI
Tema 1.4. IIpo¢eccnoHAIBLHO OPHEHTHPOBAHHOE COACPKAHUE 2/12

13




[IponieHTHBIE BBIYUCICHUS
B IIpo(hecCHOoHaNbHBIX

[Tpumenenue qpoOei 1 MPOIEHTOB I PEIICHUS MPUKIIAJIHBIX 33a/1a4 U3 Pa3IMYHBIX
oTpacjeil 3HaHUH W peabHOW >KWU3HHU. [IpuOMMKEHHBIC BBIYMCICHUS, IMpPaBHUIIA

3agadax OKpYTJICHUS, NPUKHUIKA W OICHKAa pe3ysibTara BBIYHMCICHUN. PaszHble crocoObl
BBIYHCIICHHS MPOIEHTOB. [IporieHTHBIE BEIUMCIICHHS B TPOPECCUOHANBHBIX 3a/1a4ax.
[IpumMeHeHne ypaBHEHUH M HEPABEHCTB K PELICHUIO MAaTeMAaTHYECKUX 3a/1a4 U 3aj1a4
13 pa3anyHbIX 00JacTel HAyKH U peaslbHOM KU3HU
IIpakTuyeckoe 3anaTue Ne 3 2/14
[TporieHTHBIE BRIYUCICHHS B TPO(GECCHOHATBHBIX 33a]auax
Tema 1.5. Cooepoicanue yuednozo mamepuana 2/16
IlocienoBaTenbHOCTH IlocnenoBaTeabHOCTH, CHOCOOBI 3adaHHs IIOCJIedOBaTelIbHOCTEH. MOHOTOHHEIE
U TIPOTPECCUH MOCIIEOBATENbHOCTU.  Apu(MeTHUecKass H  TeOMETpUYecKass  IMPOTPECCUU.
beckoneuHo yOwiBatomas reoMeTpudeckas mporpeccus. Cymma OeCKOHEUHO
yObIBaromieil reomerpuyeckoil mporpeccund. Dopmyna CIOKHBIX MPOILEHTOB.
Vcnonp30oBaHne TPOTPEeCCMU Uil  pEIIeHUs pPealbHbIX 3a/1a4  MPUKIATHOTO
Xapakrepa
IIpakTuyeckoe 3ansaTue Ne 4 2/18
ITocnenoBareabHOCTH U MPOTPECCHH
Tewma 1.6. Cooepotcanue yuednozo mamepuana 2/20
@OyHKIUYN U TpadUKu Oynkius, crnocodbl 3amaHus pyHkiuu. ['paduk dynkuuu. B3aumuHo oOpaTHBIE
¢yakuu. OOnacTh oOmpeneseHus W MHOXKECTBO 3HaueHud ¢yHkuuu. Hynm
¢ynkuuu. [TpoMexxyTKH 3HaKONOCTOSIHCTBA. YETHBIE M HEUETHBIE (YHKIIUU
Pa3nesa 2. Ctenenn u kopuu. CTeneHHasi, NokaszarejibHasi M jorapupmuyeckasi pyHkuus 32
Tema 2.1. Cooepotcanue yuednozo mamepuana 2/22
Apudmerndeckuii KOpeHb n— | ApudMeTHueckuil KOpeHb HATYpaIbHOM creneHH. JleiicTBus ¢ apupMETHISCKIMU
Oi1 CTeneHn KOPHSIMH N—OW CTENICHH
Tema 2.2. Cooeporcanue yuednozo mamepuana 2/24
Crenenu. CtanaapTHas CreneHp ¢ menbiM TokaszareneM. CraHmapTHas ¢Gopma 3amucH JeHCTBUTEIHHOTO OK 01. OK 02
dopma 3amucu yucia. Vcrnone3oBaHue Noaxonasuie Gopmbl 3amucu JIeHCTBUTENBHBIX YHCEN IS OK 03’ OK 0 4’
JENCTBUTENLHOTO Yncia pemieHusl TPAaKTUYeCKUX 3amad M TpeACTaBieHUs JaHHbIX. CTeneHp C OI,( 05 ’
panMoHanbHBIM ToKa3aTeneM. CpoiictBa cremenu. IIpeoOpa3oBaHue BbIpakeHUH,
COJIEp KAINX CTETIEHH C PAaIlMOHATBHBIM MTOKa3aTeIeM
Tewma 2.3. Cooeporcanue yuednozo mamepuana 2/26
CrenenHast GyHKIHS CrenenHas GyHKIMS C HATypaJbHBIM W LETBIM TMoOKa3areneM. EE cBoiicTBa u
rpaduk. CBoiicTBa 1 rpadK KOPHS N-Ol CTETICHH
Tema 2.4. Cooepoicanue yuednozo mamepuana 2/28
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Hppanuonaibuble ypaBHEHUS
U HEPABEHCTBA

Pemrenne nppalMOHaIBHBIX YPaBHEHUN U HEPABEHCTB

Tema 2.5. Cooepoicanue yuednozo mamepuana 2/30

[IpuMeHeHue cBOMCTB Hcnonp3oBaHue CBONCTB CTEMEHHOW (YHKIMHM TPU PEHICHUH YpaBHEHUI

CTEeNEeHHON (QYHKIUU HEPABEHCTB

Tema 2.6. Cooeporcanue yuednozo mamepuana 2/32

[TokazaTenpHas GyHKIIHS, [TokazaTenpHas GyHKIMS, €€ CBOKWCTBA U rpaduK

ee CBOMICTBA

Tema 2.7. Cooepoicanue yuednozo mamepuana 2/34

[lokazarenbHble ypaBHEHUS IlokazarenbHble ypaBHEHUS! M HEPABEHCTBA

¥ HEPaBEHCTBA IpakTH4ecKkoe 3ansTue NeS 2/36
Pemenue nokasareabHbIX YpaBHEHHM

Tema 2.8. Cooeporcanue yuednozo mamepuana 2/38

[Ipumenenue cBOICTB Pemenuie nokazarenbHbIX YpaBHEHHI U MTOKA3aTENbHBIX HEPABEHCTB

1oKa3areabHOl QyHKIMH

Tema 2.9. Cooeporcanue yuednozo mamepuana 2/40

Jlorapudm uucna. Jlorapudm ymcna. JlecaTUUHBINA U HATYPAJIbHBINA JOraprudMbl

JlecaTuaHbIN

W HaTypaJIbHBIN JIOTapr (MBI

Tema 2.10. Cooepircanue yuebnozo mamepuana 2/42

CsoiicTBa 0orapupMoB [IpeoOpa3oBaHue BbIpaXXeHUI, CoAepKAIUX JJOTapUPMBbI

Tema 2.11. Cooepircanue yuebnozo mamepuana 2/44

Jlorapupmuueckas dynkuus, | Jlorapudmudeckas GyHKuus, e€ cBoWCTBa U rpaduk

€€ CBOMCTBA

Tema 2.12. Cooepotcanue yueonozo mamepuana 2/46

Jlorapudmudeckue JlorapudmMuueckre ypaBHEHUsI 1 HEPABEHCTBA

YPaBHEHHA 1 Hepaperctha IIpakTnueckoe 3ansaTue Ne6 2/48
Pemienue norapupMudeckux ypaBHEHHH

Tema 2.13. IIpodeccnoHaILHO OPHEHTHPOBAHHOE COJACPKAHUE 2/50

Jlorapugmsl B mpupoie 1 [Ipumenenue norapupma. Hctopust pa3Butus maremaTtuku. Jlorapudmudeckas

TEXHUKE cnupaib B npupoze. Ee marematmueckue cBoiicTBa. Mcmonb3oBaHue rpagukoB
GyHKIMN U1 UCCIIEIOBAHUS IPOIIECCOB M 3aBUCUMOCTEH, KOTOPhIE BOZHUKAIOT MIPU
peLIeHNH 33Ja4 U3 Pa3IMUHbIX 00JacTell HAYKU U peabHOM JKU3HU

Tema 2.14. Cooeporcanue yuednozo mamepuana 2/52

ITpumenenne IIpakTHyeckoe 3ansiTue Ne7

15




JOrapu(pMOB K PELICHUIO
3a1a4

Pemenue norapupmMudeckux ypaBHEHUN U HEPABEHCTB

Pa3nen 3. KoopauHaTrbl 1 BEKTOPBI B POCTPAHCTBE 14
Tewma 3.1. Cooepocanue yuednozo mamepuana 2/54
BekTopsl B mpocTpaHCTBe. Bextop Ha miockoctu W B mpocTpaHcTBe. CllOKeHHE M BbIYMTAHHE BEKTOPOB.
JleficTBUs ¢ BEKTOpaMH YMHOXKEHUE BEKTOpa Ha 4ucio. PasnokeHue BeKTOpa 10 TPEM HEKOMILIaHAPHBIM
BEKTOPAM.
[IpaBmiio nmapannenenunena. Pemenne 3aaay, CBSA3aHHBIX ¢ NPUMEHEHUEM IpaBui | 2/56
JIEWCTBUI C BEKTOpaMHU
Tema 3.2. Cooepocanue yuednozo mamepuana 2/58
Koopaunats! B [IpsimoyronbHasi cucreMa KOOpAMHAT B IpocTpaHcTBe. KoopauHatbl BekTOpa.
npocrtpanctse. IIpocreiimue | [Ipocreiinue 3a1a4u B KOOpAUHATAX. YTOI MEXKIY BEKTOPAMH.
3a/1a4u
B KOOpAMHATAX CkanspHoe Npou3BEACHUE BEKTOPOB. BpluncieHue yrioB mexay npsmeiMu u | 2/60 OK 01, OK 02,
m1ockocTsIMU. KoopIMHAaTHO-BEKTOPHBI METOJA IpPH PEIIEHUU TeOMETPUUYECKHUX OK 03, OK 04,
33124 OK 05
Tema 3.3. IIpogeccuonaIbHO OPHEHTHPOBAHHOE CO/IePKaAHUeE 2/62
ITpakTuko-opreHTHpOBaHHbIE | KoopnuHaTHas  MIIOCKOCTh. BblunMcneHWMe  pacCTOSHUW W IUIOMIAfel  Ha
3a/1a4i Ha KOOpJMHATHON KOOpJAMHATHOM TI0CKOCTU. KonuecTBEHHbIE pacyeThl
IJIOCKOCTH
Tewma 3.4. Cooepotcanue yuednozo mamepuana 2/64
Pemenue 3anau Ha KoopanHaTHO-BEKTOPHBIM METOJ ITPU PELIEHUH F€OMETPUYECKUX 3aaad
KOOpJMHAThI Pemenue 3amau, cBSI3aHHBIX C NPUMEHEHUEM IPaBUI JACUCTBUHA C BEKTOpamu. | 2/66
Y BEKTOPHI 3ajaud MIAHUMETPUU U CTEPEOMETPUHU M METOJIbI MX PEIICHUS
Pa3nes 4. OcHoBbl Tpuronomerpun. Tpuronomerpuyeckue pyHKuuu 30
Tema 4.1. Cooepotcanue yuednozo mamepuana 2/68
OCHOBBI TPUTOHOMETPUH CuHyc, KOCUHYC U TaHT€HC YHUCIIOBOIO apryMEHTa.
ApKCHHYC, apKKOCHUHYC, apDKTaHT'€HC YHCIOBOI0 apryMEHTa 2/70
572 OK 01, OK 02,
. OK 03, OK 04,
Tpuronomerpuueckass OKpyXHOCTb, ONpeNeIeHUe TPUTOHOMETPUUECKUX (YHKIUH OK 05
YICJIOBOTO apryMeHTa
Tema 4.2. Coodepotcanue yuednozo mamepuana 2/74
OCHOBHBIE [IpeobpazoBanme TPUTOHOMETPUUECKUX BBIPAKCHMUII. OcHOBHBIE
TPUTOHOMETPUUECKHE TPUTOHOMETpUYECKHE (HOPMYITBI
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TOXKICCTBA

Tewma 4.3. Cooeporcanue yuebnozo mamepuana 2/76
[Tepuonnueckue GyHKIUU. Oynknus. [lepuonnueckre GyHKIUN.
Tpuronomerpuueckue
ynximn Tpuronomerpuueckue GyHKIIUN, UX CBOMCTBA U rpaduKu 2/78
Tema 4.4. Cooepotcanue yuednozo mamepuana 2/80
[TpeoOpazoBanue rpadukoB CxkaTue u pacTspkeHue rpaduKoB TPUTOHOMETPUYECKUX (PYHKIIUM.
TPUTOHOMETPUUECKHUX [TpeoOpazoBanue rpaukoB TPUTOHOMETPUYECKUX (PYHKITUI
GyHKumii IpakTuueckoe 3ansaTne Ne8 2/82
[TpeoOpa3oBaHne TPUTOHOMETPHUECKUX IPaUKOB PYHKITHIA
Tema 4.5. IIpodeccrnonabHO OPMEHTHPOBAHHOE COIePKAHUE 2/84
Onucanue Hcnonp3oBaHne CBOWCTB TPUTOHOMETPHUYECKMX (YHKIMHA B TpPOQEeCcCHOHATBHBIX
MIPOU3BOJICTBEHHBIX 3a/1ayax
IIPOLIECCOB € IIOMOIIBIO Hcnons3zoBanue rpadukoB  (GyHKIUH A7 HcclenoBaHMA —mporeccoB | 2/86
rpagukoB QyHKUMHA 3aBHCHMOCTEH, KOTOpbIe BO3HHMKAIOT MPHU PEIICHUU 3a7ad M3 JIPYIHX Yy4eOHBIX
JUCIUIUIMH U pealbHOM JKU3HU
Tewma 4.6. Coodeporcanue yuednozo mamepuana 2/88
OO6patHbIe Oo6parnbie ¢pyHkuuu. OOpaTHble TpUroHoMeTpuueckue ¢GpyHkuuu. Mx cBoiicTBa u
TPUTOHOMETPUUECKHE rpaduKu
byHKIUN
Tema 4.7. Cooepotcanue yuednozo mamepuana 2/90
Tpuronomerpuueckue Pemenne TpUroHoOMETpUYECKUX ypaBHEHUN
ypaBHEHUS
Tewma 4.8. Cooepotcanue yuedonozo mamepuana 2/92
Tpuronomerputeckue IIpumepsl TPUTOHOMETPHUUCCKHE HEpaBCHCTBA. Pewenne MIPOCTEUIINX
HCPAaBCHCTBA TPUTOHOMETPUYECKUX HEPABEHCTB B TOM YHUCJIE C HCIOJIb30BAHUEM CBOWCTB
byHKIIUH
Tewma 4.9. Cooepotcanue yuednozo mamepuana 2/94
Pemenue 3anau TpuroHomeTpruyeckue BoIpa)KEHNs, ypaBHEHUSI U HEPABEHCTBA
TPUTOHOMETPHUHU IIpakTnuyeckoe 3ansiTue Ne9 2/96
Pemennie TpUroHOMETpUYECKUX BBIPAKEHUM, YDAaBHEHU U HEPABEHCTB
Bcero 3a I cemecTp 96

1 kype II cemecTp
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Pasnea 5. IIpon3BoaHas GpyHKIUH, ee IPHMEHEHHE

28

Tema 5.1. MOHOTOHHOCTBE

Cooeporcanue yuednozo mamepuana

GYHKIIUHA. DKCTPEMYMBI [TpomMexyTkl MOHOTOHHOCTH (YHKIMH. MaKCUMyMbl U MUHUMYMBI (yHKIHH. | 2/98
¢bysakun. Touku Haubonpiiee n HauMeHblee 3HaYCHUE (PYHKIINU HAa IPOMEKYTKE
JKCTpeMyMa
Tema 5.2. Ilonsitue Cooepocanue yuednozo mamepuana 2/100
o HenpepbIBHOCTH GyHKIMH | HempepoiHbie GyHKIMH. MeTOI HHTEPBAJIOB IS PEIICHHs HEPABEHCTB
Tema 5.3. Cooepocanue yuednozo mamepuana 2/102
[TpousBoaHas GyHKIUH [TpousBonHas ¢pyHkuu. [Ipou3BOAHBIC SJIEMEHTAPHBIX (YHKITHIA.
DOopMyIIbl HAXOKAECHUS IPOU3BOIHON CYMMBI, IIPOU3BEAECHUS U YACTHOTO 2/104
IIpakTnueckoe 3ansaTue NelQ
[Ipou3BoIHbIEC AIEMEHTAPHBIX PYHKIINUN 2/106
Tema 5.4. Cooepocanue yuednozo mamepuana
['eomeTpuyeckuii cCMbICI ['eoMeTpuuecKuii CMBICT TPOU3BOAHOW (YHKIMH — yrioBod koddduuument | 2/108
IIPOU3BOJHOU KacaTeJIbHON K TpaduKy (yHKIIUU B TOUKE.
YpaBHeHHe kacaTrenbHOU K rpaduky QyHKIIUU 2/110
Tema 5.5. IIpodeccHoHaTLHO OPMEHTHPOBAHHOE COIePKAHME
DU3NYECKUN CMBICI Ouznyeckuil (MEXaHUYECKH) CMBICT Mpou3BOAHON. [IpuMeHeHHe MpPOU3BOAHOMN
IIPOU3BOHOU JUISL OIIPEJICJIEHNS CKOPOCTH MpoIiecca, 3aJaHHOro (OpMyIIoi 1in rpadukoM 2/112
B IIPO(eCcCHOHATBHBIX
3a/1a4ax
Tema 5.6. Cooeporcanue yuednozo mamepuana
[Ipumenenue npou3BoIHOM Bospacranne u yObiBaHMe (YHKIMM, COOTBETCTBHE BO3pAaCTaHUs U YyOBIBaHUS
K MCCIIEIOBaHUIO (DYHKIIHIT (GYHKIMH 3HAKY [IPOU3BOIHOI. 2/114
Ha MOHOTOHHOCTE 1 [IpuMeHeHHe TPOM3BOAHOM K HCCIENIOBaHUIO (PYHKIMH Ha MOHOTOHHOCTb U
IKCTPEMyMBT KCTPEMYMBI. 2/116
Tema 5.7. Cooeporcanue yuednozo mamepuana
HccnenoBanne GyHKIUHA Anroput™ mccienoBaHusi (YHKIMA M TOCTpoeHWs ee rpaduka c momornsio | 2/118
U TIOCTPOEHUE rpahuKoOB npou3BoaHOM. [locTpoeHne rpadMKOB MHOTOWIECHOB C MCIIONB30BaHUEM arapara
MaTeMaTHYeCcKOro aHanusa. Mcropus pa3BUTHs MaTeMaTHYECKOTO aHAIN3a
Tewma 5.8. Cooepocanue yuednozo mamepuana
HauGonbmee u HauMeHbliee | Haxokaenne HauOONBINEr0O W HaWMEHBIIEro 3HaueHWs (yHKuMH Ha otpeske. | 2/120

3Ha4YCHUs PYHKIMU Ha
oTpe3Ke

IIpumeHeHne NPOU3BOIHOM I HAXOXKACHUS HAWTYUIIETO PELIEHHs B IPUKIIAIHBIX
3ajayax, JUIsl ONpEAETeHHs CKOPOCTH Ipolecca, 3aJaHHOro (opmysoil wumm

OK 01, OK 02,
OK 03, OK 04,
OK 05
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rpaduKoM

Tema 5.9.

HaXO}K,I[eHI/Ie OIITUMAJIBHOI'O

HpO(l)eCCI/IOHaJILHO OPUCHTHPOBAHHOE€ COACPKAHUEC

HpI/IKJ'IaI[HBIe 3aga4d, B TOM YHUCJIE COLHAIBHO-3KOHOMHYECKOI'O U (bPI?)PI‘ICCKOFO

pe3yibTaTa ¢ MOMOIIBIO XapakTepa, UX PEeLICHUE CPEACTBAMH MaTEMaTHYeCKOrO aHaIM3a 2/122

MIPOU3BOJIHOM B

NPAaKTUYECKHX 3a/1a4ax

Tema 5.10. Pemenue 3aaau. Cooepircanue yuedonozo mamepuana

[IpousBoanas ¢pyHKuuH, HNubdepenuupoBanne  ¢ynkumit. HWccnemoBanue  QyHkumid ¢ nomouipio | 2/124

ee NNPUMEHEHHE npoun3BoaHoN. Hanbosbliee 1 HauMeHblIee 3Ha4eHus1 PYHKLIUU

Pa3nes 6. MHOrorpaHHUKH U Tesla BpallleHUs 36

Tema 6.1. Coodeporcanue yuednozo mamepuana

MHororpaHHUKH [ToHsiTHE MHOTOTrpaHHHMKA, OCHOBHBIC 3JEMEHThI MHOTOTDaHHUWKA, BBINyKIbie u | 2/126
HEBBIYKJIbIE MHOTOI'PAaHHUKH; pa3BEPTKAa MHOTOTPaHHUKA

Tema 6.2. Cooepocanue yuednozo mamepuana

ITpusma. IIpsmas [Mpusma: n-yrosibHasi mpu3Ma; rpaHd ¥ OCHOBAHMS MPHU3MBIL; MpsiMasi U HakioHHas | 2/128

U TIpaBUJIbHAS TIPU3MBI npu3Mbl; OOKOBas M IOJIHAS TOBEPXHOCTb MPU3MBL. DJIEMEHThl IPU3MBI.
[IpaBunbHas npusma

Tewma 6.3. Cooeporcanue yuednozo mamepuana

[Tapannenenunen, kyo [Mapamnenenunesn, NPsSMOYTOJNbHBIN mapauienenunenq W ero csoicrBa. Ky6. | 2/130
Ceuenue ky0Oa, napajiesnenunesia OK 01, OK 02,

Tema 6.4. Cooepotcanue yuednozo mamepuana OK 03, OK 04,

[Mupamuna. [IpaBunsHas [Mupamuaa: n-yrojpHas MHpaMuaa, TPaHU M OCHOBaHWE MUpaMHIbI; OokoBas u | 2/132 OK 05

nupamMuja. YceueHHast MOJTHAs TIOBEPXHOCTh MMUPAMHUIBL; MTPABUIIbHAS U yCEUEHHAS MUPaMUAa. DJIEMEHTHI

nupamuia nupaMuibl. Beruncienue 31eMeHTOB MHOTOIpaHHHUKOB: pEOpa, IUaroHalu, yribl

Tewma 6.5. Cooepotcanue yuednozo mamepuana

bokoBas u nosHas [Tnomane OGOKOBOM MOBEPXHOCTH U TIOJHOM TOBEPXHOCTH MPSMOIMl MPHU3MBI,

MTOBEPXHOCTH MPU3MBI, TUTOIIAb OCHOBAaHUH, TeOpeMa 0 OOKOBOM MOBEPXHOCTH MPSIMOi pu3Mbl. [Imomans | 2/134

UPaAMUIbI OOKOBOW TOBEPXHOCTM M TOBEPXHOCTH MPABWIBHOW NHpaMHIbI, TeopeMa o
TUTOIIA M OOKOBOM MOBEPXHOCTH YCEUEHHOW MUPAMHUJIBI

Tewma 6.6. Cooepotcanue yuednozo mamepuana

JIBroKeHUE B IpocTpaHCcTBe. | [IBmkeHne B mpoctpaHcTtBe. CuMMeTpust B NpocTpaHcTBe: cummerpus | 2/136

CummeTpus B IPOCTPAHCTBE | OTHOCUTENIFHO TOYKH, MPSIMOH, TUIOCKOCTH. DIEMEHThI CHMMETPHH B TIHpaMHIAX,
napaiesienune1ax

Tema 6.7. Cooepoicanue yuednozo mamepuana 2/138

[IpaBunbHBIC [loHATHE TNPaBWIBHOTO MHOTOIPAaHHHMKA; TMpaBHJIbHAS MpU3Ma M MpPaBUIbHAS
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MHOTOT'PAaHHUKH, UX
CBOMCTBA

NUpaMU/Ia; MpaBUIbHAs TPEYroJibHAs MUPaMUAa W TMPaBUIBHBIN TeTpasap; Kyo.
[IpencraBieHue 0 NpaBUIBHBIX MHOTOIPAHHUKAX: OKTa’3p, JOAEKA3AP U UKOCAIP.
JIBu>keHMEe B IMPOCTPAHCTBE.  ODJEMEHTHl CUMMETPUU B IPABHIBHBIX
MHOI'OIPaHHUKAX

Tewma 6.8. CummeTpus B

IIpodeccnoHabHO OPUEHTHPOBAHHOE COJEPKAHNE

npodeccun. CeueHus Cummerpusi B TpHUpPONE, APXUTEKType, TEXHUHKE, B ObITY, B mpodeccum.

MHOI'OI'PaHHUKOB Hcnonp30Banue ABMKEHUH B HPOCTPAHCTBE NpU penieHuu npodeccronanbueix | 2/140

B IPO(eCCHOHATBHBIX 3agad. CeueHust mpu3Mbl U nupamuabl. [locTpoeHue cedeHUil MHOTOTPaHHUKOB,

3ajauax UCIOJb3ys METOJ CJIeJoB. DBbINOJIHEHNWE BBIHOCHBIX IIJIOCKUX YEpTeXed Hu3
PHUCYHKOB ITPOCTHIX 00BEMHBIX (GUTYp (BH] CBEpPXY, COOKY,CHU3Y)

Tema 6.9. Coodeporcanue yuednozo mamepuana

Humunap, ero [unmuaapudeckass TOBEPXHOCTh, 00pa3yOIIue IWIHHIPUIECKONH MOBEPXHOCTH, OCh

cocrapisirone. Ceuenue TMHIPUYECKONW TOBepXHOCTH. LlumuHap: ocHOBaHMS M OOKOBas IMOBEPXHOCTH, | 2/142

LHWIMH]Ipa oOpasyromiasi ¥ OCh; IUIOMAAb OOKOBOW W TIOJHOW IMOBEpXHOCTU. M300paxkeHue
LWIMHApA Ha TuiockocT. Pa3épTka nmmmuapa. CeueHust LMIMHAPA (TIJIOCKOCTBIO,
NapajulesIbHOM MM NEepIeHAUKYISIPHON OCH HUIMH]IPA)

Tema 6.10. Coodeporcanue yuednozo mamepuana

Konyc, ero cocrasstomue. Konunveckas moBepXHOCTh, 00pa3yrolre KOHUIECKON TTOBEPXHOCTH, OCh U BepiinHa | 2/144

Ceuenue koHyca KOHMUYEeCKOW moBepxHocTH. KoHyc: ocHOBaHME M BepIIMHA, 00pa3yromas U OCh;
ionaib O0KOBOW M MOJHON NOBEPXHOCTH

Tema 6.11. Cooepircanue yuebnozo mamepuana

Vceuennnlii konyc. Ceuenne | Vceu€HHBIN KOHYC: 00pa3yrollie M BBICOTA; OCHOBaHHs M OOKOBasi MOBEPXHOCTb.

YCEUEHHOr'0 KOHYyCa N300pakeHne KoHyca Ha IUIOCKOCTH. Pa3Béprka konyca. Ceuenust konyca | 2/146
(IJI0CKOCTBIO, TapajlIebHOW OCHOBAaHHMIO, M IUIOCKOCTBIO, TMPOXOIsIIel depe3
BEPIINHY)

Tema 6.12. Cooeporcanue yuednozo mamepuana

[Hap u chepa, ux ceueHus Cdepa u map: ueHTp, paguyc, 1uaMeTp; Iiouaab HoBepXxHocTH cheprl. B3anmuoe
pacnoiokeHne cdepbl M IUIOCKOCTH; KacaTelbHas IUIOCKOCTh K  chepe. | 2/148
N3obpaxkenue cdepsl, mapa Ha miaockocTr. CedeHus mapa

Tema 6.13. Cooeporcanue yuednozo mamepuana

ITousatie 06 00BEME TETA. [Toustne 06 00BEMe. OcHOBHBIC CBOMCTBa 00BEMOB Teil. OOBEM mwmpamumsl, | 2/150

OOBbeMbI MHOTOTPAaHHUKOB M | MPU3MBI IIWIIMH/PA, KoHyca. O0BEM 1mapa u miomans chepbt

TeJ1 BpALLCHUS

Tewma 6.14. Cooepotcanue yueonozo mamepuana

OO0BEMBI U IUJIOLIAIH 2/152

MOBEPXHOCTEH MOJOOHBIX Tell

[TogoOHbIe Tena B nmpocTpancTBe. COOTHOMIEHUS MEKTY TUIOIIAISIMU TTOBEPXHOCTEH
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U 00bEMaMU TOTOOHBIX TET

Tema 6.15. Cooeprcanue yuedbnozo mamepuana
Kombunarmu MHororpaHHuK, omnucaHHbli 0K0J0 cdepbl. Cdepa, BnucaHHAs B MHOTOrpaHHUK | 2/154
MHOTOTPaHHHUKOB U TeJ WM B T€JIO BpallleHus. MHOTOrpaHHUK, BIIMCAHHBINA B TEJIO BPALCHUS
BpalICHUS
Tema 6.16. IIpodeccrnonaibHO OPMEHTHPOBAHHOE COIEPKAHUE
Kombunarmu Hcnonp3oBanne KOMOMHAIIMI MHOTOTPAHHUKOB M TEJl BPALICHUS HA MPAKTHKE 2/156
FeOMETPUUYECKUX Tell Ha
IPaKTHUKE
Tema 6.17. Pemenue 3aau. Coodeporcanue yuednozo mamepuana
MHororpaHHUKH U TeJa Bbruuciienne  BenwuumH  (UiMHA, yroj, o0beM, IUIOHm[aab  HOBepxHocTH) | 2/158
BpallleHus TeOMETPUUYECKUX PUTYP, UCTIONIB3Ys U3yUEHHBIE (DOPMYIIBI K METO/IbI
IIpakTnyeckoe 3ansaTue Nell 2/160
MHOTOrpaHHHUKH U TeJa BpaIleHHsI
Pa3nen 7. [lepBooOpa3nasi pyHKUMH, ee IPUMEHEHH e 12
Tema 7.1. Coodeporcanue yuednozo mamepuana
[IepBoobOpa3nas pyHkunn [lepBoobOpaznas. Tabauia nepBooOpa3HbIX 2/162
Tewma 7.2. Ilnomanas Cooepocanue yuednozo mamepuana
KPUBOJMHEHHON Tpaneruy. Wurerpan, ero reoMmeTpudeckuii U pu3MUecKuid cMbIcl. Beraucnenue uaterpana mo | 2/164
®opmyna Herotona — ¢dbopmynie HetotoHa-JlelioHuma
JletiOHuMIa
Tewma 7.3. IIpodeccrnoHaIbHO OPUEHTHPOBAHHOE COJIEPKAHUE
OmnpeneneHHbIN HHTETpal Perrenue 3anau Ha MpyUMeHEHHE WHTErpaia IS BBIYUCICHUS (U3NUECKUX BenuuuH | 2/166
B PO eCCHOHATHHOM Y TII0TIAeH OK 01, OK 02,
JIEeSATEIbHOCTH U JKH3HU IpakTuueckoe 3ansaTue Nel2 OK 03, OK 04,
Brruncienne HHTErpagos 2/168 OK 05
Tema 7.4. Pemenue 3a1au Cooepotcanue yuednozo mamepuana
Ha HaXOXKJICHHE [TepBooOpa3Hasi U MHTErpa 2/170
epBOOOPA3HOI IIpakTnuyeckoe 3ansaTue Nel3
U ee IpUMEHEHUE Pemienue 3a1a4 Ha HAXOXIEHUE NTEPBOOOpa3HON 2/172
Pa3nes 8. Teopusi BeposiTHOCTEH M CTATHCTHKA 24
Tewma 8.1. Cooepicanue yuedbnozo mamepuana
[IpencraBnenue gaHHBIX [IpencraBnenne JaHHBIX C TOMOIbI Tabmuim wu  auarpamm.  Cpeasee | 2/174
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H onucarciibHasg CTaTUCTHUKA

apudmernyeckoe, MeAWaHa, HAWMOONbIIEe W HAWMEHBIIEE 3HAYCHUS, pa3Max,
JUCTIEPCHS], CTAaHIAPTHOE OTKJIOHCHHUE YHCIIOBBIX HAOOPOB

Tema 8.2.
Cocrasiieaue Tadmu

IIpodeccnoHabHO OPUEHTHPOBAHHOE COJIEPKAHNE

[TepBuuHas 00pabOTKa CTATUCTUYECKHUX NaHHBIX. [ paduyeckoe MxX mpeacTaBICHHE.

U AarpaMM Ha MPaKTUKE HaxoxmeHue cpeqHHX XapaKTepPUCTHK, HAOMI0JaeMbIX [MaHHBIX. I[lpumenenue | 2/176
CTaTUCTHYECKUX METOIOB JJIsl pelIeH s Mpo(ecCHOHAIBHBIX 3a/1a4

Tema 8.3. Cooeprcanue yuedbnozo mamepuana

Omneparnyu HajJ COOBITUSMH, CayvaiiHple SKCHEPUMEHTHI (OMBITHI) M CIy4alHbIe COOBITHS. JJIeMEHTapHbIE

HaJl BEPOSATHOCTSIMH. coObITHs (McXomabl). BeposTHOCTH citydaitHOTO coObITHs. brmu3octs wactorer u | 2/178

VYcnoBHas BEPOSITHOCTh BEPOSTHOCTH COOBITHH. CilydaifHbIe OIBITHI C PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU
coObITHsIMU.  BepostHocTu  coOBITUH B ONBITAX C  PaBHOBO3MOKHBIMHU
AJIEMEHTAapPHBIMU COOBITUSIMHU.
Onepauuu Haja COOBITUSIMHU: IepecedeHue, OObEIUHEHUE, MPOTUBOIOJIOKHBIE
coOwitus. [uarpammer Ditepa. dopmyna CIIOKEHHS BEPOSTHOCTEH. Y CIIOBHAs
BEPOSITHOCTb. YMHOXKEHHE BeposiTHOCTeH. JlepeBo ciywailiHoro skcnepumenta. | 2/180
dopmyna moaHON BeposaTHOCTH. HezaBrucuMbie COOBITHS

Tema 8.4. Cooeporcanue yuednozo mamepuana

OneMeHTbl KOMOMHATOPUKH Komb6unaropnoe mnpasuno ymHoxkeHus. llepectaHoBku u Qakropuan. Ywucio
coyeranuil. Tpeyroapuuk Ilackans. @opmyna 6uHoma HeloToHa 2/182
IIpakTnuyeckoe 3ansiTue Nel4
Pemenue 3a1a4 no KOMOMHATOPUKE 2/184

Tema 8.5. IIpo¢eccnoHaILHO OPHEHTHPOBAHHOE COJAEPKAHUE

BepositHOCTB Brruncnenue BeposSTHOCTEN C MCMOIb30BaHUEM (opMysl KOMOMHATOpUKHU. OleHka

B IIpO(eCcCHOHATBHBIX BEPOSITHOCTH  COOBITHSI B MPO(ECcCHOHANbHOW  JedrensHOCTH. Pemenue | 2/186

3a/1a4ax npodeccHoHabHBIX 33]1a4 Ha BEPOSTHOCTH COOBITHS

Tema 8.6. Cooeporcanue yuednozo mamepuana

CitydaiiHble BETMYUHBI Crnydaiinas BennuuHa. Pacnipenenenne BeposTHOCTeN. JlnarpamMMa pacipeeineHusl.

Y pacIpeeIcHUs. [Ipumepsl pacnpeneneHuil, B TOM 4YHCJE, T€OMETPHYECKOe W OWHOMHAIBHOE.

MaremaTtnueckoe okuianue | YucoBble XapaKTEPUCTHKH CIyYalHBIX BEJIMYMH: MaTeMaTHuUecKoe oxupaHwe, | 2/188

CIIy4aiiHOM BEJIMYUHBI JUCIEpCUsl U CTaHAApTHOE OTKJIOHEeHuE. [IpuMepsl NpUMEHEHNs MaTeMaTH4YeCKOTro
OXUJaHMsS, B TOM YHUCJIE€ B 33/JayaXx U3 INOBCEIHEBHOM XH3HU. MaTemaThueckoe
OXKHJ1aHue OMHAPHOM CITyyailHOI BEJTMYMHBI.
MatemaTnueckoe O0XXHMIaHUE CYMMBI CIIy4alHBIX BEIMYHMH. MareMaTtudeckoe
OKHUJIaHUE U JUCTIEPCUSI TEOMETPUYECKOT0 M OMHOMHAIILHOTO PacipeesIeHHUH 2/190

Tema 8.7.

Cooepicanue yuedbnozo mamepuana
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3aK0H OOJBIINX YUCET

3aKkoH OOJBIIMX YHCEN M €ro posib B Hayke, MpHpoJie U oduiecTBe. BriOOpouHbIii

HenpeprbiBHbIE cllyyaliHble Meroa uccienoBaHuil. [IpuMepsl HENpepbIBHBIX CIydallHbIX BeauuyuH. @yHkius | 2/192
BEJIMYUHBI (pacnpeniesieHus1). | IJIOTHOCTU pachnpenencHus. PaBHOMepHOEe pacnpeneneHue M ero CBOMCTBA.
HopwmanbHoe pacnipenenenue | [TonsiTue 0 HopMalIbHOM pacipeieIeHUH
Tewma 8.8. Pemenue 3amau Cooeprcanue yuedbnozo mamepuana
KOMOMHATOPUKH, CTATUCTUKU | DieMeHThl KOMOWHATOpUKH. COObITHE, BEpOSITHOCTH coObITH. Cnoxenume u | 2/194
U TEOPHH BEPOSITHOCTEH YMHOKEHHUE BEPOSITHOCTEH
IIpakTnyeckoe 3ansaTue NelS
Pemenue 3a1a4 KoMOMHATOPUKHU, CTATUCTUKU U TEOPHH BEPOSITHOCTEN 2/196
IIpodeccnoHaAIbLHO OPHEHTHPOBAHHOE COACPKAHME 14
Pa3nesn 9. MatemaTnyeckuii NPaKTHKYM 14
Tema 9.1. Cooepocanue yuednozo mamepuana
Matpuiisl ¥ OIpEACTUTENN CriocoObI pelieHus] CUCTEM JIMHEHHBIX ypaBHeHUH. [lonsTust: matpuna 2x2 u 3x3, | 2/198
onpenenuTens Marpunbl. Meron ['aycca pemieHuss CUCTEM JIMHEWHBIX YPaBHEHHM.
Pemenne npuknanseix 3agad. [Ipumenenne matpuil B uHQOpMaTHKe
IIpakTnueckoe 3ansaTue Nel6 2/200
Haiitu onpenenutens MaTpuibl
Tema 9.2. Cooepircanue yuebnozo mamepuana
DJIeMEHTBI BEKTOPHOM KommnanapHsle BeKTOpHl. PasnoskeHHe BeKTOpa MO TpeM Hekommaapueiv | 2/202 | OK 01, OK 02,
anreOpbl BEKTOpaM. YpaBHEHHUE IUIOCKOCTH. ['€OMETpUUYECKHI CMBICI ONpPENENINTENs 2X2. OK 03, OK 04,
[ eOMETPUYECKHUIT CMBICT OIPEAETUTENS 2X2 OK 05
Tewma 9.3. Cooeporcanue yuednozo mamepuana
KowmrmuiekcHeie uncna [MousiTe xoMmrutekcHoro ymcna. ConpspkeHHbIE KOMIUICKCHBIE 4uciia, MOAyNb u | 2/204
apryMeHT KOMIUIEKCHOro uucina. @dopma 3amucu  KOMIIIEKCHOTO — 4HCia
(reomeTpuueckasi, TpPUTOHOMETpUYecKas, anreOpanueckas). Apudmernueckue
JENCTBHS C KOMIIJIEKCHBIMU YK CIIaMU
Tema 9.4. Cooepocanue yuebnozo mamepuana
I'pader [Monsitue rpada. Cs3HbeIA Tpad, nepeBo, Mk rpad Ha tutockoctu. Pemenume | 2/206
NpHUKIaIHbIX 3a7a4. [Ipumenenue rpada B nHGopMaTHKE
IIpakTuyeckoe 3ansaTue Nel7
I'pacbr 2/208
Tema 9.5. Cooepotcanue yuednozo mamepuana
Jlornueckue onepanuu Jlornueckue onepauuu. [IpumeHenue nuarpamMm Oiniepa—BenHa ans pemieHue
C MHOXXECTBaMU TEOPETUKO-MHOKECTBEHHBIX 3a7ad MpOo(eCcCHOHALHOW HampaBleHHOCTH, 3axad | 2/210

UHOOPMATUKM M JPYTUX YUYEOHBIX JAUCHUIUIMH W JJIsl ONHMCAaHUS peajbHBIX
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MPOLIECCOB U SIBJICHUI

Bcero 3a II cemectp 114
CamocrosiTeJibHasi paboTa 2
IIpoMeskyTOUHAs aTTeCTALUSA: IK3aMeH 6
CamocTrosiTesibHAas pa0oTa 10 HHANBUAYAJBHOMY NMPOEKTY 4
Bcero 222
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3.2. [lepeyeHb NMCbMEHHBIX MPAKTHYECKUX 3aHATHI.

Ne npakTHYeCKHX HaumeHOBaHME NPAKTHYECKHUX 3AHATUI ®opMa BbINIOJTHEHUS O0Bém
3aHATHH 4acoB
I cemecTp
1 Uucna u BIYMCTICHUS ITrucbMEeHHBINM OTYET 1O MPOJICITaHHON paboTe 2
2 ToxecTBa U TOXKIECTBEHHBIE TPeoOpa3oBanus Y paBHEHHUS, [TucbMeHHBIN OTYET 1O MPOJIeIaHHON padoTe 2
HEPABEHCTBA U UX CUCTEMBI

3 [IporieHTHBIE BHIYUCIICHHUS B TPO(PECCHOHAIBHBIX 3aa9ax ITucbMEeHHBINM OTYET 1O MPOJICITaHHON paboTe 2
4 IlocnenoBaTeIbHOCTH U IPOIPECCHH ITuceMeHHBIN OTUET O NpoAeIaHHON padoTe 2
5 Pemenne nokasarenbHbIX YpaBHEHHM ITucbMeHHBIH OTYET 1O NPOJIeaHHON paboTe 2
6 Pemenue norapupMuveckux ypaBHEHHHA ITuceMeHHBIN OTUET O NpoAeIaHHON padoTe 2
7 Pemienue norapupMuueckux ypaBHEHHH U HEPABEHCTB ITucbMeHHBIN OTYET 1O NPOJIeIaHHON paboTe 2
8 [IpeoOpa3oBaHne TPUTOHOMETPHUECKUX IPaUKOB PYHKITHIA ITuceMeHHBIN OTUET MO NpoAeIaHHONW paboTe 2
9 Pemenuie TpUroHOMETpUUECKUX BbIPAXKEHUM, ypaBHEHUN U HEpaBEeHCTB | [IMCbMEHHBIN OTYET 110 MPOJIEIaHHOM paboTe 2

Bcero 18

II cemecTp

10 [Ipon3BoIHBIE AIEMEHTAPHBIX PYHKINN ITuceMeHHBIN OTUET MO NpoAeIaHHON padoTe 2
11 MHOrorpaHHMKH | T€jla BpalleHUsI ITucbMeHHBIN OTYET 1O NPoJIeNaHHON paboTe 2
12 Brrunciienne naterpaion ITucbMEeHHBIN OTYET 1O MPOJIeTIaHHON paboTe 2
13 Pemienue 3a1a4 Ha HAXOXk/IEHUE NTEPBOOOpa3HON ITucbMeHHBIH OTYET IO NPOJIeaHHON paboTe 2
14 Pemienue npocremmx 3aaa4 no KOMOMHATOPUKE ITucbMeHHBIN OTYET 1O NPoJIeaHHON paboTe 2
15 Pemenue 3a1a4 KOMOMHATOPUKHU, CTATUCTUKU U TEOPUH BEPOSITHOCTEN ITuceMeHHBIN OTUET MO NpoAeIaHHON padoTe 2
16 HaxoxaeHue onpeaesnTensi MaTpHIlbl ITucbMeHHBIN OTYET 1O NPOJIeIaHHON paboTe 2
17 I'padbr ITuceMeHHBIN 0TUET MO NpoeTaHHONW paboTe 2

Bcero 16

Hroro 34
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4. KOHTPOJIb 1 OHEHKA PE3YJIbBTATOB OCBOEHUSA OBIMEOBPA30OBATEJIBHOI'O
YYEBHOI'O IPEJJMETA «<MATEMATHUKA»

KoHTponb M oOIeHKa pe3ynbTaTOB OCBOCHHS OO0IIE00pa30BaTENLHOTO IMpPEAMETa PACKPBIBAIOTCS
yepe3 IMpeIMETHbIe U METalpeIMETHbIE pe3yJbTaThl, HaIlpaBJCHHbIE Ha (HOpPMHUPOBAHHE OOIIUX
KOMIIETEHIIMH 10 pa3/ielaM U TeMaM COJIepKaHMsl yueOHOTro MaTepuana.

Kox v HanmenoBanue } Paszen (P)/Tema Tun OIIeHO‘lHl:'IX
(opMupyemMBbIX KOMIIETEHIUI MepOonpusTHI
OK 01. Beibupats criocoObI pemeHus P.1 Jlnarnoctuueckas pabora
3a/1a4 npodeccuoHATbHON P.2 Camoonenka u
JEeSATEIbHOCTH IPUMEHHUTEIBbHO P3 B3aUMOOILICHKA
K Pa3JIMYHBIM KOHTEKCTaM P.4 YCTHBI U NUCbMEHHBIN
P.5 onpoc
P.6 Pe3ynbrathl BBINOTHEHUS
P7 yueOHBIX 3aJaHU
P.8 [IpakTuueckue padboTsl
P.9 [IpomesxyTouHnas arrectauus
OK 02. Mcnonp30BaTh COBpEMEHHbBIE P.1 (BBITIOJIHEHUE 3aJJTaHUI)
CpelcTBa IOUCKA, aHAJIU3a U P.2
MHTEepIpeTanuu HHPOPMaLuH, U P.3
nH(OPMALIMOHHBIE TEXHOJIOTUH IS P.4
BBINIOJIHEHUS 33a4 npodeccuoHanbHon | P.5
NEATEIbHOCTHU P.6
P.7
P.8
P.9
OK 03. ITmanupoBars P.1
U peain30BbIBAThH COOCTBEHHOE P.2
npodeccuoHanpHOe P.3
U JTUYHOCTHOE pa3BUTHE, P4
MpeANPUHUMATENbCKYIO AesITeNbHOCTh | P.5
B npoeccruonanbHoil chepe, P.6
HCIIOJIb30BATh 3HAHMS 110 IPABOBOM P.7
1 (PMHAHCOBON I'PaMOTHOCTH P.8
B PA3JIMYHBIX KU3HEHHBIX CUTYalIHUSIX P.9
OK 04. Db dexTruBHO P.1
B3alMO/IEVICTBOBATh P.2
1 paboTaTh B KOJIJIEKTUBE U KOMaH 1€ P.3
P.4
P.5
P.6
P.7
P.8
P.9
OK 05. OcyniecTBisATh yCTHYIO U P.1
MNMCbMEHHYI0 KOMMYHUKALUIO P.2
Ha roCyapCTBEHHOM SI3bIKE P3
Poccuiickoit deneparuu ¢ yauetom P4
0CcOOEHHOCTEH COLMaNTbHOTO P.5
Y KyJIbTYPHOTO KOHTEKCTa P.6
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P.7
P.8
P9

5. YHEBHO-METOAUYECKOE U MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
ITPOI'PAMMBI

Peanu3zanus mporpammsl yueOHOTO mpenMera «MaTtemaTtrukay MpearnoiaraeT HaIudue y4eOHOTo
KaOWHETa, OCHAICHHOTO THIIOBBIM OOOpYJOBAaHHEM, CICHHUAIM3UPOBAHHOW Y4eOHONW MeOenblo u
CpeacTBaMU OOy4YeHUSs, IOCTATOYHBIMU JIJIsl BBIMIOJTHCHHSI TPEOOBAaHUH K YPOBHIO TIOJITOTOBKHU CTYACHTOB.

O06opynoBaHue yueOHOTO KaOHWHETAa:

- MHOTO(YHKIIMOHATHHBINA KOMIUIEKC MPETOIaBaATEIS;

- HarJsAHbIE TOCOOUS: TaOIHIIbI, CIPABOYHUKH, HAOOPHI (PUTYp MO TE€OMETPUH, JIUTEpaTypa A
CaMOCTOSITENTbHOU Pa0OThI, Y4COHUKH;

- uH(OPMALMOHHO — KOMMYHHKAI[MOHHBIE CPE/ICTBA;

-  KOMIUIGKT TEXHUYECKOW JOKYMECHTAIIMHM, B TOM YHCIIE MAcropTa Ha CPEICTBa OOydeHUS,
WHCTPYKLUHU MO UX MCIIOJIb30BAHUIO U TEXHHUKE 0€30MacHOCTH;

- OubmmoTeuyHbIl (QOHI.

B Oubnuoreunslii GoHa BXxomAT yuyeOHHMKH, YydeOHO-meToauuyeckue KoMIuekTol (YMK),
o0ecrieynBaIIMe  OCBOCHHE  00ImeoOpa3oBaTelibHOTO  ydyeOHOro  mpeaMera  «MaremaTHkay,
PEKOMEHIOBAaHHBIC WM JOMYIICHHBIC NJS HCIONb30BaHUS B MPO(ECCHOHATBHBIX 00pa30BaTEIbHbBIX
OpraHMU3aIMiIX, PEATU3YIONIMX 00pa30BaTEIBLHYO MPOTPaAMMYy CPEIHEro 00IIero 00pa3oBaHMs B Mpeaeiax
ocBoerust OITOII-IT CITIO na 6a3e ocHOBHOro o0mero oopa3oBaHus. bubauoreunsii GOHA TOTOJHEH
SHUUKJIONEUSAMH, CIIPABOYHUKAMM, HAy4YHOM M HAY4YHO-NIOMYJISAPHOM M JPYroW JMTEpaTypod IO
BOIIPOCAM HCTOPHUYECKOTO 00pa3OBaHMS.

5.1 CoBpemeHHbBIe 00pa30BaTeJIbHbIC TEXHOJOTHH

B npomecce mpenonaBaHuMs ~ MaT€MaTUKM — MCIONB3YIOTCSI  COBPEMEHHBIE  TEXHOJOTUU
Pa3BUBAIOIIETO U NMPOOJIIEMHOI0 O0yUYeHHs, TEOPETUUECKUE CBEJICHHSI JOMOIHAIOTCS JEMOHCTPAlUsIMU U
MPaKTUYECKUMH 3aHATUSAMHU. BaxHo ¢opmupoBaTh MHPOPMAIMOHHYI0 KOMIIETEHTHOCTh CTYJEHTOB.
[TosToMy mpH OpraHu3allMd CaMOCTOSITENBHOW PabOThl AKLEHTHPYETCS BHUMaHUE OOYYarOLIMXCS Ha
Mmoucke MH(OpMaIMu B CPEICTBAX MaccMelnua, MHTEPHET, y4eOHOW M CIeNHabHOW JIMTepaType C
COOTBETCTBYIOLIUM O(QOPMIIEHHEM U MPEACTABICHUEM PE3YyIbTATOB.

6. PEKOMEHAYEMAS JINTEPATYPA

1. Amumos, III. A. Marematuka: anreOpa U Hadaja MaTeMaTHYECKOTo aHajIM3a, T€OMETpPHS.
Anrebpa u Hadana Maremarudeckoro aHaimm3a 10-11 kmaccel (0a30BBIM M YIUIYOJICHHBIM YPOBHB) :
yuebnuk / III. A. Anmumos, M. B. TkaueBa, H. E. ®enopoBa. - Mocksa : IIpocsemenue, 2023. — 464c. -
ISBN 978-5-09-071729-8, 978-5-09-074197-2. - TeKcT : 37€KTPOHHBIMH.

2. Aranacsn, JI.C. MaremaTnka: anreOpa M Hadaja MaTeMaTH4YeCKOrO aHaju3a TeOMeTpusl.
I'eometpus. 10-11 xnaccsl. ba3zoBelii u yriy6nénnsii yposuu : yueoHuk / JI.C. Atanacsu, B.®. byty3oB,
C.b. KagomuieB. — Mockaa : [Ipocsenienue, 2022.- 288 c.- ISBN 978-5-09-099446-0. -  Tekcr
HEIOCPEICTBEHHBIMN.

3. Mep3mak, A.I'Martematnka. AnreOpa ¥ Hayana mareMaTuueckoro axammsa. 10 kmacc.
YrnyOnéuusiii ypoBeHb : yueOuuk / A.I'. Mepsnsk, [I.A. Homuposckuii ; [Ton pen. B.E. Ilogonsckoro.
— Mocksa :Bentana-I'pad, 2022.- 480 c. - ISBN978-5-09-099470-5. - Tekcr : HenmocpeACTBEHHBIH.
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4. Mepsnsak, A.I''Marematuka. Anrebpa M Havajga MaTemMaThdeckoro anamusa. 11 kiacc.
Yrnyonéunsiii ypoBeHs : yueOHuk / A.I'. Mep3nsak, JI.A. Homuposckuii ; [Tox pen. B.E. [Togonbckoro.
— Mockaa : [Ipocsemenune, 2022. - 416 c. - ISBN978-5-09-099471-2. - TekcT : HENMOCPEACTBEHHBIM.

5.Mep3msik, A.I'. Marematuka. 'eomerpus. 10 kmacc. YriayOn€HHBIH ypoBEeHb : ydeOHOE
nocodue / A.I'. Mepsnsk, JI.A. Homuposckuii ; ITox pen. B.E. Ilogonbckoro. — Mocksa :Benrana-
I'pad, 2022.- 272 c.- ISBN978-5-09-099472-9.- TekcT : HenmocpeACTBEHHbIH.

6.Mep3msk, A.I. Maremaruka. ['eomerpusi. 11 kmacc. YrnyOn€HHBIM YpOBEHb : y4eOHOE
nocobue / A.I'. Mepsnsk, JI.A. Homuposckuii ; [lox pen. B.E. Tlomonbckoro. — Mocksa :BenTana-
I'pad, -2019.- 256 c.- ISBN 978-5-360-11220-4.- TekcT : HEIOCPEACTBEHHBIN.

7.Amumos, III. A. Maremaruka: anrebpa M Hayajda MaTeMaTHYECKOrOo aHajn3a, T'€OMETpUs.
AnreOpa u Hayama marematudeckoro anammsa 10-11 kmaccel (0a30BbI M YIUIyOJIGHHBIH YPOBHB)
yueonuk / III. A. Anumos, M. B. TkaueBa, H. E. ®enopoBa. - Mocksa : I[IpocBemenue, 2023. — 464c. -
ISBN 978-5-09-071729-8, 978-5-09-074197-2. - TeKcT : 3J€KTPOHHBIH.

HNHuTepHeT - pecypcesbi:

1. www.book.ru (bammmakoB M.1. Marematuka. (CI10). Yueouuk KunoPyc 2020.)

2. WWW. biblio-online.ru (Hamunrep B.A. MATEMATHUKA: OBPATHBIE
TPUTOHOMETPUYECKUNE ®YHKIINU. Pemenue 3anau 2-e u3f., Uchp. U A01. Y4eOHOe mocooue st
CIIO lox: 2020/Tpud YMO CIIO
ISBN 987-5-534-08452-8

3. www. fcior. edu. ru (Mudomaimonnslie, TpeHUPOBOYHBIE M KOHTPOJIBHBIE MaTEpUaJIbl).

4. www. school — collection. edu. ru (Eaunas xomnexkuust iuppoBeIX 00pa30BaTEIbHBIX

pecypcoB).
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