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1. OBLIAS XAPAKTEPUCTHUKA PABOUYEN IHPOI'PAMMBI
OBIHIEOBPA3OBATEJBHOI'O YYEBHOI'O IMPEAMETA
«MATEMATHUKA»

1.1. MecTo y4eOHOro mpeamMera B CTPYKType HpogecCHOHAJIBHOH
oOpa3oBareabHoii nporpammsbl CII1O:

OO6mieoOpa3oBaTenbHbIl  yueOHBIH mnpeameT «MaremaTuka»  SIBISETCS
o0si3aTeNTbHOM  4acThio  001e00pa3oBaTeIbHOTO  IMKJIA  00pa3oBaTeIbHOM
nporpammbl B cooTBeTCTBUM ¢ PI'OC 15.02.16 TexHo0rna MalIlMHOCTPOCHMUS.

1.2. Ilesin ¥ muIaHMPYeMbIe pe3yJbTaThl 0CBOCHHUS YUeOHOI0 mMpeaMeTa:

1.2.1. Heab A CHUNIAHBI

Copepxanue mporpaMMbl  00IIE00pa30BaTENHHOTO YYEOHOTO mMpeaMeTa
«Marematrka» HampaBiIC€HO Ha JOCTH)KCHHE pPE3yIbTaTOB €€ W3yYCHHUS B
cootBercTBUM ¢ TpeboBanusiMu PI'OC COO c ywerom mnpodeccHoHaIbHOM
HanpaiaeHHocTH PI'OC CIIO no cneumansHoct 15.02.16 TexHomorus
MaITuHOCTPOCHHUS. .

1.2.2. Ileqin m 3ama4ym mpeaMera — TPe0OBaHUA K pe3yJabTaTaM OCBOCHHS
npeaMera:

[To yueObHoMy mipemety "Matematuka" (BKItO4as pa3zeisl "Anredpa u Hadasa
Matematuyeckoro ananuza"', '"['eomerpusa", "BeposrHocte u craTuctuka')
(yrimyOsnieHHBI ypOBEHB) TpeOOBaHMS K TMPEAMETHBIM Ppe3yJbTaTaM OCBOCHHUS
yIIyOJIEHHOTO Kypca MaTEMAaTHUKH JOJKHBI BKJIFOYATh TPEOOBAHUS K pe3yibTaTam
OCBOEHHMsI 0a30BOTO Kypca U JOMOTHUTEIIBHO OTPAXKATh:

1) ymeHue onepupoBaTh NOHATHSMU: ONPEIEICHUE, aKCHOMa, TEOPEMA, CIEICTBUE,
CBOICTBO, NpPH3HAK, JI0KA3aTEIbCTBO, PABHOCHIBHBIE (DOPMYJIUPOBKH; YMEHHE
dbopmyinpoBaTh 00paTHOE U MPOTUBOMOJIONKHOE YTBEPXKIEHUE, TPUBOJUTH
MpUMEpPbl U KOHTPIPUMEPHI, UCIOJIH30BATh METOJI MAaTeMATUYECKONW WHIYKIIHH;
MPOBOJUTh JIOKa3aTelIbHbIE PACCYXKJIEHUS TpU PELICHWH 3a7a4d, OLEHUBATh
JIOTUYECKYIO MPABUIILHOCTh PACCYKICHU;

2) yMeHue onepupoBaTh MOHATHSIMHU: MHOXKECTBO, TOJIMHOXECTBO, OIEpaluu Haj
MHO>KECTBAMH; YMEHHE HCIIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN armapar Jyis
OIMCAHMSI PEANTbHBIX MPOIIECCOB M SIBJICHUH U NIPH PELICHUU 3a]1a4, B TOM YUCIIE U3
JIPYTUX YYEOHBIX MPEIMETOB;



3) yMeHue onepupoBaTh MOHATHIMU: Tpad, CBA3HBIN rpad, 1epeBo, MUK, rpad Ha
IUIOCKOCTH; YMEHHE 3a/JaBaThb W ONHCHIBATh rpadbl Pa3IMYHBIMU CHOCOOAMH;
UCTIOJB30BaTh Tpadbl P PEIICHUN 33]1aY;

4) ymenue cBOOOJHO ONEPHPOBATH MOHATHUSAMHU: COUETaHUE, MIEPECTAHOBKA, YUCIIO
COUETAaHUM, YHCIO TNEPECTAaHOBOK; OMHOM HblOTOHA; yMEHHE NPUMEHSThH
KOMOHMHATOpPHBIE (PAKThI U PACCyKICHUS TS PELICHHs 3a/1a4;

5) yMeH#ue onepupoBaTh NOHATUAMHU: HATYPATHLHOE YHCJIIO, [1€JI0€ YUCIIO, OCTATOK I10
MOJYJII0, PpAlMOHATBHOE  YHWCJIO, UPPAIMOHATIBLHOE  YHUCJIO, MHOXKECTBa
HATypaJbHBIX, II€JbIX, pAI[MOHAJBHBIX, JCHCTBUTENBHBIX YHCEN; yMEHHE
UCIOJIb30BaTh NPHU3HAKH JIETUMOCTH, HAUMEHBIIMK OOIIMA  JeTuTeNbh W
HauMeHbIllee 0011ee KpaTHOe, alropuT™ EBKIINIa npu perieHnu 3a/1a4; 3HakOMCTBO
C pPa3IUYHBIMU MO3ULIIMOHHBIMU CUCTEMAMM CUUCIICHUS;

6) ymMeHHe CBOOOIHO OIEPHUPOBATh MOHATHIMH: CTEIICHb C IIEJBIM IIOKa3aTeleM,
KOPEHb HaTypaJbHOW CTENEHH, CTEIIEHb C PallMOHAIBHBIM MTOKA3aTeNIeM, CTEIICHb C
NCHUCTBUTENBHBIM (BEIIECTBEHHBIM) TIOKa3aTesleM, Jiorapudm Uucia, CHHYC,
KOCHHYC U TAHT€HC MPOU3BOJILHOTO YHCIIA;

7) yMeHHe OneprupoBaTh MOHITUAMHU: TOXKIECTBO, TOXKIACCTBEHHOE MTPeoOpa3oBaHue,
ypaBHEHHE, HEPAaBEHCTBO, CHCTEMa YpPaBHEHHH M HEPABEHCTB, PaBHOCHUIHLHOCTH
ypaBHEHUH, HEpPaBEHCTB W  CHUCTEM, palMOHANbHBIE, UpPpaAIMOHATbHBIC,
MOKa3aTeNbHbIE, CTETICHHBIE, JIOTApU(MUIECKIE, TPUTOHOMETPUIECKUE YpaBHEHUS,
HEPaBEHCTBA U CHCTEMbI; YMEHHUE pellaTh YPAaBHEHUSI, HEPABEHCTBA U CUCTEMBI C
MOMOIIBIO PA3IMYHBIX MPUEMOB; PEIIaTh YPABHEHUS, HEPABEHCTBA U CHUCTEMBI C
napaMeTpoM; MPUMEHATh ypaBHEHHUS, HEPAaBEHCTBA, MX CUCTEMbI JJISl PELICHMS
MaTeMaTHYECKUX 3a]1a4 U 3a/1a4 U3 Pa3InYHbIX 00JacTeil HAyKH U pealibHOM KU3HU;
8) ymeHue CBOOOTHO OMEpUpPOBaTh MOHATHUSMU: Tpaduk (QYyHKIUU, oOpaTHas
byHKIHS, KOMIO3UIMS (QYHKIMA, TuHEHHAs (QyHKIUS, KBaapaTUIHas (yHKINSL,
CTeTIeHHass (PyHKUIMA C LENbIM IOKa3aTelieM, TPUTOHOMETpUYecKue (QYyHKIUH,
oOpaTHbIe TPUTOHOMETpUYECKHE (YHKLUMH, MOKa3zaTeabHas U JorapupmMuyeckas
(GyHKUMM; yMEHUE CTPOUTh Trpapuku (YHKIMI, BBIIOJHATH MpeoOpa30BaHUs
rpaukoB (PYHKIMI; yMEHUE HCNOIb30BaTh rpaduku (GYHKUMA A1 U3yYEeHHS
MIPOIIECCOB U 3aBHCUMOCTEH MPH pEIIeHUH 33]1a4 U3 IPYTUX yUeOHBIX MPEAMETOB U
U3 pealbHOW JKU3HU; BhIpaxkaTh (POpMyJaMH 3aBUCUMOCTH MEXKIY BEINYMHAMU,
yMeHue cBOOOJHO ONEepUpOBaTh MOHATUSIMU: YETHOCTh (PYHKIUU, IEPUOAUYHOCTh
GyHKUIMHA, OTrPaHUYEHHOCTh (YHKIMH, MOHOTOHHOCTH (DYHKIIMH, 3KCTPEMYM
dbyHKuMMu, HauOoJsblliee W HAMMEHbIEe 3HAaYeHUs (PYHKIMU Ha MPOMEXKYTKE;
yYMEHHE MPOBOAUTH HCCIEOBaHUE (DYHKIMU; YMEHHME HCIOJb30BaTh CBOWMCTBA U
rpaduku pyHKUIUN U pellleHus] ypaBHEHUHN, HEPABEHCTB U 3ajlay ¢ IapaMeTpamy;



n300pakaTh Ha KOOPAMHATHOW ITUIOCKOCTH MHOXKECTBA PEIICHWH ypaBHEHUH,
HEPABEHCTB U UX CHCTEM;
9) ymenue CcBOOOAHO OMEPUPOBATh MOHITUAMH:  IOCIEAOBATEIBHOCTD,
apumeTHyecKkas OpOrpeccHsi, T'EOMETPUYECKas Mporpeccusi, OECKOHEYHO
yOBbIBaIOIIAsl FEOMETPUYECKASI TPOTPECCHS]; YMEHHE 33/1aBATh NIOCIIEJOBATEIbHOCTH,
B TOM YHCJI€ C TOMOUIBIO PEKYPPEHTHBIX (POPMYII;
10) ymeHue omepupoBaTh MOHATUSMH: HENPEPHIBHOCTh (PYHKIUU, ACHUMITOTHI
rpaduka QyHKIMM, IepBas U BTOpasi NPOU3BOAHAS (QYHKUIHUU, TE€OMETPUUECKUMN U
(¢u3nyecKuil CMBICT IPOU3BOAHON, NEpBOOOpa3Has, ONPEACICHHBI HHTErpa;
YMEHHE HaxOJAWTh AaCUMNTOTHl rpapuka (QYHKIHH; YMEHUE BBIYUCIATH
IPOU3BOJHBIE CYMMBI, IPOM3BEACHMS, YACTHOTO M KOMIO3UIMHK (YHKIUH,
HaXOJWTh ypaBHEHHE KacaTelbHOM K rpaduky (yHKIUH; YMEHHUE HCIOJIb30BaTh
NPOU3BOJHYIO U HCCIENOBaHMS (YHKUUH, Ui HAXO0XKACHUS HaWTydlIero
pelIeHusl B MPUKJIAIHBIX, B TOM YHCIIE COLUATBHO-OKOHOMUYECKUX U (PU3UMUECKUX
3aJa4ax, AJs OMpeeNIeHUsI CKOPOCTH U YCKOPEHHS; HAXOAUTD IJIOIAAN U 00bEMBI
Guryp ¢ TIOMOLIBPIO HWHTErpaja; MPUBOJUTH HPHUMEPbl MaTEMATHYECKOIrO
MOJIEJIMPOBAHUS C TOMOLIBIO TU(DPEepEeHIIMATIBHBIX YPaBHEHU;
11) ymenue omnepupoBaTb MHOHATHSIMHU: KOMIUIEKCHOE YHCIIO, COIPSKEHHBIE
KOMILJIEKCHBIE YKCIIa, MOAYJb U apryMEHT KOMILIEKCHOTO 4Kcia, ¢GopMa 3amucu
KOMIIJIEKCHBIX YHCelN (TeoMeTpuyeckasi, TPUrOHOMETpUYecKast U ainredpandeckas);
YMETh NPOU3BOAUTH ApUPMETUUECKUE JEHCTBUS C KOMIUIEKCHBIMH YHCIIAMU;
IIPUBOJUTH IIPUMEPHI UCIIOIB30BAHNS KOMIUIEKCHBIX YHCEIT;
12) ymenue cBOOOAHO ONEPHPOBATH MOHSATHUSMU: CpEIHEE apuPMETHUYECKOE,
MearaHa, HauOoJiblee U HAMMEHbIIee 3HaUeHUs, pa3Max, JUCIEepCHsi, CTaHAApTHOE
OTKJIOHEHHE I OINHCAaHMsS YHUCIOBBIX JaHHBIX; YMEHHE UCCIENI0BaTh
CTaTUCTUYECKHUE JaHHbIE, B TOM YHCJIE C IPUMEHEHUEM TIpaUyecKuXx METOAO0B U
AIIEKTPOHHBIX CPEJCTB; TpaUUeCKH HCCIEI0BaTh COBMECTHBIC HAONIONCHUS C
ITIOMOIIBIO TUAarpaMM PaCCEUBAHUs U JINHEMHOUN PETPECCHUH;
13) yMeHue HaxoAWTb BEPOSITHOCTH COOBITUH C HMCIOJb30BAHUEM TIpaPUUECKUX
METOJ/IOB; MPUMEHSTHh IJisl PEIIeHHs 3a7ad (POpMYJbl CIOKEHUS U YMHOXKCHHS
BeposiTHOCTEH,  (GOpMydy  TMOJHOM  BeposSTHOCTH, (Gopmyny  bepuymnm,
KOMOUMHATOpHBIE (aKThl U (POPMYIIbI; OLIEHUBATh BEPOSATHOCTHU PEaTbHBIX COOBITUH;
yMEHHE OIEpUpOBaTh MOHATHAMU: Cly4dallHas BEJIWYMHA, pacIpenesieHue
BEPOSITHOCTEH, MATEMaTUYECKOE OXHUAAHWE, JUCHEPCHS W CTaHAApTHOE
OTKJIOHEHHE CIIy4alHOM BEJIMYMHBI, (YHKIUM PACIPEAETICHUSI U IUIOTHOCTH
PaBHOMEPHOI'0, IIOKA3aTEJBHOIO M HOPMAJIBHOIO pACIpPENENICHUN; yMEHUE
UCIIOJI30BaTh CBOMCTBAa W3YYEHHBIX pACHpEelIeleHU Il pElIeHHus 3a7ady;
3HaKOMCTBO C TMOHSTHSIMHM: 3aKOH OOJIBIIMX YHCEN, METOAbl BBIOOPOYHBIX
6



UCCIIEIOBaHMIA; YMEHUE MPUBOAUTH MPUMEPHI IPOSBICHUS 3aKOHA OOJIBIINX YHCEN
B IIPUPOJIHBIX U OOIIECTBEHHBIX SBJICHUSIX;
14) ymeHue cBOOOIHO OMNEPHPOBATh MOHATHUSAMHU: TOYKA, NpAMas, IIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyY, INIOCKUH YTOJI, ABYTPAHHBIN YIOJI, TPEXIPAHHBIA YTOJI,
nepeceKaroIrecs, NapajyieIbHbIE U CKPELIMBAIOIIHNECS MTPSMBbIE, APAJIEIbHOCTD U
NEPHEHANKYJIAPHOCTh NPSIMBIX U TUIOCKOCTEN, YOI MKy NPSAMBIMHU, YTOJI MEXY
IpsIMOM M TUIOCKOCTBIO, YTOJI MEXJY IUIOCKOCTSAMH; YMEHHE HCIOJIb30BaTh MpPH
pELICHUH 3a/1a4 U3y4YeHHbIE (PaKThl U TEOPEMbI TUIAHUMETPUM; YMEHUE OLICHUBATh
pa3Mepbl OOBEKTOB B OKPYJKAIOLEM MHpPE; YMEHHE OIEPUPOBATH IMOHATUSIMU:
MHOTOI'PaHHHK, C€YEHUE MHOTOIPaHHHKA, IIPABWIIbHBIA MHOTOTPAaHHUK, NpU3Ma,
nupaMuja, GuUrypa M MOBEPXHOCTb BpAlLlEHUs, IWIMHAP, KOHYyC, wwap, cdepa,
pa3BepTKa MOBEPXHOCTH, CEYEHUS KOHyCa W LWJIMHIpPA, MapaluIeIbHbIE OCHU WM
OCHOBAHUIO, CEUEHHUE I1apa, MIOCKOCTb, Kacawomasics chepsbl, IINHIPA, KOHYCA;
YMEHHE CTPOUTh CEUEHNE MHOTOIpPaHHUKA, N300pakaTh MHOTOTPaHHUKH, (PUTYPBI U
MOBEPXHOCTH BpAILEHUS, UX CEUYEHHs, B TOM YHCIE C MOMOLIBIO 3JIEKTPOHHBIX
CPEIICTB; YMEHHUE NMPUMEHATh CBOMCTBA T€OMETPUUECKUX (PUTYDP, CAMOCTOSATEIBHO
(bopMyIMpOBaTh OMNpENEICHUS H3y4YaeMblX (Uryp, BbLABUTATb THUIOTE3Bl O
CBOICTBaxX M MPHU3HAKAX T€OMETPUUYECKUX (PUTYp, 0OOCHOBBIBATH MM ONPOBEPraTh
UX; YMEHUE NPOBOAUTH KIACCUPUKALUIO (QUIYp MO pa3IuyHbIM MpPHU3HAKAM,
BBINIOJIHATh HEOOXOUMBIE JIONIOJHUTEIbHBIE IOCTPOCHHUS,;
15) ymenue cBOOOIHO ONEpUpPOBaTh MOHATUSAMU: IUIOMIAAL (QUIYPBI, O0BEM
¢Gurypsl, BeIMUMHA yIria, paCCTOSHUE OT TOUYKH J0 IJIOCKOCTH, PACCTOSIHUE MEKITY
OpsIMBIMH, PACCTOSTHUE MEXJy IUIOCKOCTSIMH, IUIOIIAAb c(eppl, IIIOMAab
NOBEpPXHOCTU  NUPAMUIBL, MPU3MBI, KOHyca, LMIUHApa, O00beM KyoOa,
IPSIMOYTOJIBHOTO MapajuleNIeNAIe1a, MUPaMUbl, NPHU3Mbl, LWIMHAPA, KOHYCA,
11apa; yMEeHHEe HaXOJAUTh OTHOIIEHHE 00BEMOB MOAOOHBIX PUTYD;
16) yMeHnuwe cBOOOJHO ONEPUPOBATH MOHSATUSIMU: JIBHXKECHUE, MapasiebHBIMI
NEPEHOC, CHUMMETPHSI Ha IJIOCKOCTH U B MIPOCTPAHCTBE, IOBOPOT, MPE0Opa3oBaHUe
1no100us, moJoOHbIE PUTYPBI; YMEHUE PACIIO3HABATH PABHBIE U MOA00HBIE (PUTYPHI,
B TOM 4YHCJI€ B MPUPOJE, HCKYCCTBE, ApPXUTEKTYpEe; YMEHHE MCIOJIb30BaATh
reOMETPUYECKHE OTHOLIEHUS, HAXOIUTh T€OMETPUUYECKUE BEIMUMHBI (JUIMHA, YTOJ,
IoW@aab, 00bEM) IPHU PELICHUU 3a]ad U3 JAPYTHX y4EeOHBIX MPEIMETOB U U3
pEAbHOU KU3HU,
17) ymeHue cBOOOJHO ONEpPUPOBATh NOHATUAMU: MNPSMOYTOJbHAs CHUCTEMA
KOOpJIMHAT, BEKTOP, KOOPAUHATHI TOYKH, KOOPAUHATHI BEKTOPA, CyMMa BEKTOPOB,
IPOU3BE/IEHUE BEKTOpa Ha YHCIIO, PA3JIOKEHHE BEKTOpa Mo 0a3ucy, CKalspHOE
IIPOU3BEJCHUE, BEKTOPHOE NPOU3BEIAECHUE, YrOJ MEXIYy BEKTOpPAMH; YMEHHE
UCII0JIb30BaTh BEKTOPHBIM U KOOPJAMHATHBIN METOJT ISl PELLICHUS T€OMETPUYECKUX
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3a/1a4 U 3a71a4 JPYTUuX y4eOHBIX IPEIMETOB; OTIEPUPOBATH MOHATHUSIMH: MaTPHUIla 2 X
2 1 3 x 3, onpeenuTeNb MaTPULbl, TEOMETPUUECKUN CMBICH ONPEIETUTENS;

18) yMeHune Mo1enupoBaTh peaibHble CUTYALMH Ha SI3bIKE MATEMATUKH; COCTaBIISATh
BBIDAKECHUSI, YPABHEHUS, HEPABEHCTBA M MX CHUCTEMbl IO YCJIOBHIO 3aJ1ayM,
UCCJIEIOBATh IOCTPOEHHBIE MOJEIM C HCIOJb30BAaHUEM alapara ajareopsl,
MHTEPHPETUPOBAThH MOITYUYEHHBIM PE3yJIbTaT; CTPOUTh MATEMAaTHUYECKUE MOJAEIHU C
MOMOILbI0 TE€OMETPUYECKUX MMOHSATUM M BEIMYMH, pelIaTh CBSI3aHHBIE C HUMHU
MPAKTUYECKUE 3a/1a4l; COCTABJISATh BEPOSITHOCTHYIO MOJIENb U MHTEPIPETUPOBATD
MOJIYYEHHBId  pe3yJibTaT,  pellarb  NOPHUKIAOHbIE  3aJadyd  CpPEICTBAMHU
MaTeMaTU4eCKOro aHajiu3a, B TOM YHCIE COLHAIBHO-3KOHOMHYECKOIO H
(bu3HYecKoro xapakrepa;

19) ymenue BBIOMpATh MOIXOMSIIMN METOA IJIs PEIICHUS 3a7add; IMOHUMAaHHE
3HAYMMOCTHU MATEMAaTHK{ B U3yUYECHUU TPUPOJTHBIX U OOIIECTBEHHBIX TIPOIIECCOB U
SBJICHUH; YMEHUE PACMO3HABATh MPOSBICHUE 3aKOHOB MAaTEMaTUKHU B HMCKYCCTBE,
YMEHHE IPUBOAUTH ITPUMEPBI MATEMATHYECKUX OTKPBITUN POCCUHCKON U MUPOBOM
MaTeMaTHYECKON HAYKH.



2.CTPYKTYPA U COAEP KAHUE YYEBHOI'O ITPEIMETA

2.1. O0bem yueOHOro npeamMera ¥ BUAbI Y4eOHOM padoThI

Bup yyeOHoOM padoThI Oobvem 6 uacax™
Cemectp 1 2
O0Bbem 00pa3oBaTeIbHOI IPOrpaMMBbI 80 176
yueOHOro mpeamera

B T.4.
OcHoOBHOE coJepkaHue 78 158
B T.4.

TEOpEeTUYECKOe 00yUeHUE 48 96
MIPAKTUYECCKHUE 3aHATUS 30 62
CamocrosiTesibHas paboTa 2 4

NnauBuayanbHbIH NPOEKT (0a/nem)** HET

oupgepeny | sK3aMeEH
IIpoMe:KyTOYHAS ATTECTAIMS UPOBAHHDILI
3auyem




2.2. TemaTu4ecKuil IUVIAH U COAep:KaHMe Y4eOHOro nmpeaMera MareMaTuku

Coaepxanue y4eOHOro MaTepuaJia, NpaKTHYeCKUe 3aHATHS,

HanmenoBanme O0bem
pa3aeIoB H TEM CaMOCTOSATEILHASA PA00Ta 00yYAIOIIHXCSI 1acos
1 2 3
Paznen 1. Anre6pa u Hauajia MAaTEMATHYECKOT0 aHAJIN3A 158
Copneprxanne y4eOHOro Marepuaia
Llenp u 3amayu MaTeMaTUKU MpPU OCBOCHMM CIEMUAIBbHOCTH. Yucna W BbIYMCIEHUS. BpipaxkeHus u

1 npeoOpa3oBaHus
Tema 1. 2
IloBTOpEHHE Kypca =

2 | YpaBHeHus u HepaBeHCTBAa. CHCTEMbI YPaBHEHUM U HEPABEHCTB 2
MaTeMaTUKH
OCHOBHOI IIKOJIbI [IpakTuueckue 3aHATHS

1 | BxoaHo# koHTpoJb. Brluucienus u npeodpazoBaHusi. Y paBHEHUS U HEPABEHCTBA. 2

2 | CocraBneHue u penieHne npodeCCUOHATBHBIX 3a/1a4 C IIOMOIILI0 YPaBHEHUN 2

Copep:xanue yueOHOT0 MaTepuana

1 | CrenenHas QpyHKUuS, e CBOWCTBA 2
Tema 2. 2 | [IpeoOpa3oBaHue BoIpaKEHUIN C KOPHSAMU N-0i CTENEHU 2
Crenenu u KOpHH. 3 | CBoiicTBa CTENEHU C PAllMOHAIBHBIM U JEHCTBUTENIBHBIM IT0Ka3aTEIIMU 2
Crenennas
dyHKwHs [IpakTudeckue 3aHITHS

1 | Crenenu u kopau. CtenenHas pyHKIUSA 2

2 | Pemenue uppanvoHaabHbIX yPAaBHEHUN U HEPABEHCTB 2
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Copnepxkanre y4eOHOTO MaTepHaia

1 | [lokazarenbHas QyHKIHS, €€ CBOMCTBA 2
2 | Pemienue nokasaTesbHbIX YPaBHEHUN 1 HEPABEHCTB 2
Tema 3.
ITokazaTenbHast 3 | CucreMbl MOKa3aTENbHBIX YpaBHEHUN 2
byHkuus
[IpakTHueckue 3aHATHA
1 | IlokazarenbHas QyHKIHMS, €€ CBOMCTBA 2
2 | PemieHue nokasaTenbHbIX ypaBHEHUIN U HepaBeHCTB. CUCTEMBI OKA3aTENbHbBIX YPAaBHEHUIN 2
Coneprxanue yueOHOro MaTepuaa
1 | Jlorapudm uncna. JlecaTHUHBINA 1 HATYpaJbHBIN JIOrapu(MBbL, YUCIIO € 2
2 | CpoiictBa norapudmoB. Onepanus Jorapu@MupoBaHus 2
Tema 4. 3 | Jlorapudmuueckas GyHKIUS, €€ CBOHCTBA 2
Jlorapu¢msbi. =
4 | Pemenue norapu(pMuUUecKuX ypaBHEHUH U HEPABEHCTB 2
Jlorapupmuueckasn
bynkuus 5 | Cucremsl JorapupMUUECKUX YpaBHEHHM 2
[IpakTrueckue 3aHATUA
1 | JlJorapudm uncna. Jlorapudpmudeckas GyHKIHS, ee CBOICTBaA 2
2 | Pemenue gorapuMuyecKkux ypaBHEHUH 2
3 | Pemenue norapuMuIecKux HEPABEHCTB 2
Copep:xanue yueOHOT0 MaTepuana
Tema S. OcHOBBI
1 | Tpuronomerpuueckue QpyHKIUN IPOU3BOJIILHOTO yIJIa, Yncia. PannaHHas u rpagycHas Mepa yria 2
TPUTOHOMETPHH.
2 | OcHOBHBIE TPUTOHOMETPHUYECKUE TOXKAECCTBA. POPMYJIBI IPUBEACHHUS 2
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Tpuronomerpuueck
e PyHKUMHU

CuHyc, KOCUHYC, TAHT'€HC CyMMbI U Pa3HOCTH ABYX yrioB. CHHYC U KOCHHYC JIBOMHOTO yria. ®opMyJibl

3 IIOJIOBUHHOTO yTjia

4 | dynkuuy, ux cBoicTBa. CriocoOsl 3a1anust QyHKIUI

5 | TpuroHomeTpuyeckue QyHKIMH Y = COS X, Y = sin X, UX CBOMCTBA U rpaduKu
6 | Tpuronomerpuueckue GpyHKINH y = tg X, y = ctg X., UX CBOMCTBA U IrpaduKu
7 | IlpeoGpa3oBanue rpaukoB TPUTOHOMETPHUECKUX (DYHKIIMH

8 | OOparHble TpUrOHOMETpUUYECKHE QYHKIIUU

9 | TpuroHoMeTpHUYECKNE yPAaBHEHUS

10 | TpuronoMerpudeckrne HepaBEHCTBA

11 | CucreMbl TPUrOHOMETPUUECKUX YPaBHEHHM

HpaKTI/ILIeCKI/IC 3aHATUA

Tpuronomerpuueckre GyHKINU MPOU3BOIBHOTO yIiia, yucia. Paguannas u rpajgycHas mepa yria.

2 | OCHOBHBIE TPUTOHOMETPUYECKUE TOXKIeCTBA. DOPMYJIbI IPUBEICHUS

3 CuHyc, KOCHHYC, TAHT€HC CYyMMBI ¥ Pa3HOCTH IBYX yriioB. CHHYC M KOCHHYC JBOWHOTO yriia. ®opMyIIbl
HOJIOBUHHOTO yTJIa

4 | TpuroHoMmeTrpuieckue GyHKIINU, UX CBOMCTBA U Tpa(UKH

5 | OGpatHble TPUTOHOMETPUYECKHE (PYHKLIUU

6 | Tpuronomerpuueckue ypaBHEHHs U HEPAaBEHCTBA
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CamocrosrenbHas pabora

1

Hp606pa30BaHI/IH C MIOMOMIBIO BCIIOMOT'ATCIIBHOI'O apryMEHTa

JAnddepennupoBannblii 3auet

Tema 6.
ITpousBoanas
(pynkuumn, ee
NpUMeHeHHue

Coneprxanue yueOHOro MaTepuaa

1 | BeckoHeuHas uncioBas MOCIEA0BATEIBHOCTD. [Ipenesn uncinoBoii mocaea0BaTeaIbHOCTH. 2
2 | Ipenen ¢pyukuuu. Teopemsl 0 npeaenax GyHKIUH. 2
3 | [IpaBuna BeIYMCIEHUS NPEEIIOB. 3aMedaTeIbHbIe IPEIEIIbI.

4 | Iloustue npousBoaHoi. @opmMyibl U npaBuia quddepeHIupOBaHHUSL. 2
5 | IIlpon3BoHbBIE CYMMBI, PA3HOCTH IIPOU3BEIACHUS, YACTHOIO. 2
6 | [IpousBogHbie TpUroHOMETpUUYeCKUX QPyHKIMA. [Ipon3BogHAS CIIOKHON (PYHKIHH 2
7 | l'eomerpuueckuii u GU3NYECKUI CMBICI IPOU3BOIHON. Y paBHEHHE KacaTelbHON K rpaduKy QyHKIUH. 2
8 | ®u3nvecKuil CMBICI MMPOU3BOTHON B MPO(EeCCHOHANBHBIX 3aa9ax 2
9 | [lonsiTue o HempepbIBHOCTH (PyHKIIMK. MeToa HHTEPBAJIOB 2
10 | MoOHOTOHHOCTH PYHKINHU. DKCTPEMYM (YHKIINH. 2
11 | Auddepennman pyHKIUU U €Tr0 TEOMETPUICCKUANA CMBICIT. 2
12 | IlpousBoansie u AuddepeHnnansl BHICIINUX MOPSAIKOB

13 | Bropas npousBoHas u € hpusnveckuii cMbIci. BeimykiocTs rpaduka ¢pynkuun. Touku neperuoda. 2
14 | UccnenoBanue pyHKIIMU U IOCTPOEHHUE TPadUKOB. 2

HpaKTI/I‘ICCKI/IC 3aHATUA

1

| Brruncienue npcaciioB YHNCJIOBbLIX MOCJIEIOBAaTEILHOCTEM
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[\

Brraucnenue npenenoB GyHKIUH

Beruncienue npon3BoAHBIX GYHKLINH

Al W

Brruucnenune nuddepennmanos GyHKIUMA

Brrunciaenue MMPONU3BOAHBIX BBICIIHX ITOPAIKOB

MOHOTOHHOCTh PYHKIIHH. DKCTPEMYM (DYHKIIUU.

Brmykiocts rpaduka ¢pynkuuu. Touku neperuba.

o I SN W

[TonmHOE HccnenoBanue GyHKIUI

N D N N N N N

CamocrosiTenbHas padboTa

1 | Ilpunoxenue nuddepenipana K NpruOIMKEHHBIM BEIYUCICHUSIM 1
Copep:xxanne yueOHOT0o MaTepuana
1 | IlepBooOpaznas. Heonpenenéuuelii uHTErpai u ero cBoiictBa. OCHOBHBIE (POPMYIIBI HHTETPUPOBAHUSI. 2
2 | MHTerpupoBaHye METOI0OM 3aMEHbI IEPEMEHHOM. 2
Tema 7 3 [TonsiTrie 00 ONMpeneICHHOM WHTETpasie KakK IUIONIaJd KPUBOIMHEHWHON Tpanenuu. OCHOBHBIC CBOWCTBA 2
OIIpEeAEeIEHHOIO UHTETpAalIa.
IlepBooOpa3nas
$yHkunn, ee | 4 | Beruncienue onpenenéHHOr0 MHTErpala METOAaMHU 3aMEHBI IEPEMEHHOM. 2
npumMeHeHne 5 | [lpuMeHeHUe ONPEAEIEHHOTO HHTETPaIa VISl BBIYMCIIEHHS ILUIOIIAAEH IIOCKUX uryp. 2
[IpakTryeckue 3aHATUA
1 | HeompenenéHHblii HHTETpaIL. 2
2 | HaxoxaeHue HeOnpeeIeHHOTO UHTErpajia METOA0M 3aMEHbI IEPEMEHHOM. 2
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3 | OnpenenéHHblil HHTETpAIL.

4 | BeluucieHue onpeaeseHHOro HHTErpana MeToI0M 3aMEHbl IEPEMEHHOM

5 | Beruncnenue miomaaei miockux Guryp.

Conepsxanue ydeOHOT0 MaTepuana

IloHsITHE KOMIUIEKCHOTO YKCJIA. COHp?DKeHHI)IG KOMIIJICKCHBIC YKUCJia, MOAYJIb U apr'yMCHT

! KOMILJIEKCHOTO uncia. Anredpandeckas ¢popma 3aucy KOMIIEKCHOTO YHUCIIA.
5 ['eomerpuueckass W TpPUTOHOMETpHYECKass (OPMBI 3alHCH KOMIUIEKCHOrO umcia. JleWcTBus c
Tema 8. KOMIIJIEKCHBIMU YHCIIAMH
KomniekcHble [IpakTrueckue 3aHATUS
yHucIa
1 | BemonHeHus nedCTBH ¢ KOMIUIEKCHBIME YHCIaMU B ainreOpandeckoit popme
2 | BoimonHeHus AeCcTBUN ¢ KOMIUIEKCHBIMH YHCIIAMU B TPUTOHOMETPUUYECKOH U MOKazaTeabHOU hopme
CamocrosrenbHas paborta
1 | IIpumepbl HCTIOJIB30BaHUSI KOMILJIEKCHBIX YHCET
Conepxxanue yaeOHOT0 MaTepuana
1 | MHoxecTBa.
Pa3nea 9. 2 | Ipagsr
MHuo:xecTBa.

DJIeMeHThI TeOpuu
rpagos

HpaKTI/I‘IeCKI/Ie 3aHATHUA

1 Onepanuu ¢ MHOXECTBaMHU.

2 | Onepanuu ¢ rpadamu

CamocTosiTenbHas paboTa
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1 | I[Ipumeps! nucnoab30BaHus TpadoB 1
Paznen 2. 'eomeTpus 64
Tema 10. IIpsimbie u | Coaeprkanue yueOHOro Marepuasia
INIOCKOCTH B
NPOCTPAHCTBE 1 OCHOBHBIE NOHSATHS CTEPEOMETPHUH. Pacmosnoxenue npsAMbIX U IUIOCKOCTel. [lapaiienbHOCTh NpsAMBIX,
IIPSIMOM U INIOCKOCTH, TUIOCKOCTEN o)
2 | [lepneHauKyIpHOCTH NPSAMBIX, IPAMOH U IIJIOCKOCTH, INIOCKOCTEH. 2
3 | Teopema o Tpex nepHneHAUKYJIApax
4 | IlapannenbHble, IEPIEHANKYIISIPHBIE NIPSMBIE 2
5 CkpenuBaroyecs npsiMmbie
[IpakTrueckue 3aHATUA
1 | Pacnionoxenue npsiMbIX U MJIOCKOCTEH. 2
2 | IlepnenAMKYISAPHOCTD NPSAMBIX, IPSIMOM M INIOCKOCTH, INIOCKOCTEN
3 | [MapannenbHble, NEPHEHIUKYISIPHBIE, CKPEIIMBAIOIIUECS MIPSIMbIE 2
Copep:xxanue yaeOHOro MaTepuana
1 JlexapToBbI KOOpAMHATHI B IPOCTpaHCTBE. PaccTossHue Mexay ABYyMs ToukaMu. KoopanHaTel cepeuHbl 2
oTpe3Ka
Tema 11.
KoOpAHHATHI 1 2 | Bekropsl B mpocTpaHcTBe. YT0n Mexay BeKkropamu. CKaJIIpHOE ITPOU3BEICHNE BEKTOPOB 2
BEKTOpPLI [IpakTrueckue 3aHATHA
1 | JlekapTOBBI KOOPJIMHATHI B IPOCTPAHCTBE. BEKTOpHI B MPOCTPAHCTBE. 2
2 | Yron mexy Bektopamu. CKaJsipHOE IPOU3BECHUE BEKTOPOB 2
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Tema 12.

MHOrorpaHHUKH H
TeJia BpalleHHst

Copnepxkanre y4eOHOTO MaTepHaia

MHOFOFpaHHPIK n €ro COCTaBJIAKOIIUC. HpnsMa, €€ COCTaBIAKOIIUEC, CCUCHUC. prlMaﬂ W IIpaBUJIbHAsA

! npu3Mbl. CUMMETpPHS IPU3MBI. o)
2 | Mapannenenunen, ky6. Ceuenue ky6a, napamenenunena. Cummerpus Kyoa. 2
3 | [lupamuna, ee cocraBstomue, ceuenue. [IpaBunbpHas nupamuaa. 2
4 | Yceuennas nupamuaa. CuMMeTpHs MUPaMUJIbL.

5 | bokoBas ¥ MoJyiHasi MOBEPXHOCTh MIPU3MBI, TUPAMUIBI 2
6 | IIpaBuiIbHBIE MHOTOIPAaHHUKH, UX CBOMCTBA 2
7 | Hununnp, ero cocrapistoniue. CeyeHue UIMHApa 2
8 | Konyc, ero cocrasnstoniye. CeueHue KOHyca. 2
9 | Yceuennsiii koHyc. CeueHne yCEUeHHOT0 KOHyCa

10 | Llap u chepa, ux ceueHus 2
11 | Ilousarue 06 06beme Tena. OTHOLIEHUST 0OBLEMOB IMOJOOHBIX TE. 2
12 | OOBEeMSBI ¥ ILIOMAAN TIOBEPXHOCTEH TEI 2
13 | KomOuHaMu MHOTOTPAaHHUKOB U TEJ BPAIICHUS 2
14 | I'eomeTpuueckre KOMOMHAIIMU HA IPAKTUKE 2

[IpakTryeckue 3aHATUA

1 | CBoiicTBa IpU3MbI M IapaJUICIICITUITCA. 2
2 | CoiicTBa MUpaMH/IbIL. 2
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Tenau MOBCPXHOCTHU BPAILLICHU.

B W

CaoiicTBa UIMHIpA.

5 | CpoiicTBa koHyca.CBoOICTBA I1apa 2
6 | OO0BEeMSBI U IUIOMAN TIOBEPXHOCTEH TEI 2
CamocrosrenbHas paboTta
1 | Boruncnenue o0beMoB (UTYp BpallleHUs] ¢ TOMOIIBIO ONPEAEICHHOT0 HHTETpaia 1
Pa3znen 3. BeposiTHOCTh M CTATHCTUKA 14
Coneprxanue yueOHOTo MaTepuaa
1 | OcHOBHBIE TOHATHS KOMOWHATOPHKH. 2
Pa3znen 13. 2 | CoObITHe, BEpOSATHOCTH COObITHS. CIOKEHNE U YMHOKEHUE BEPOSTHOCTEH 2
DJIeMEeHThbI
KOMOMHATOPHKH, 3 | AuckpeTHas ciiyyalHas BEJIMYMHA, 3aKOH €€ paclpeeTICHHUs. 2
CTAaTUCTUKH 1 4 | 3ajmaun MATEMaTUYECKOM CTATHCTUKU 2
TeOpuM
BeposiTHOCTEi [IpakTuueckue 3aHIATHS
1 | DneMeHThl KOMOMHATOPUKH. DIEMEHThI CTATUCTUKH U TEOPUU BEPOSTHOCTEH 2
2 | BeposiTHOCTB B poheccHOHaNbHBIX 3aa4ax. 2
3 | CocraBieHue TabuuI U JUarpaMM Ha IPaKTUKE 2
OO0s3aTenbHas ayIMTOpHAs Harpy3Ka 236
CamocTtosTenbHast paboTa 00ydaronierocs 6
Koncynpranuun 2
IIpomexyTouHas aTTecTanus 12
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MaxkcumasnbHasi yueOHasi Harpy3Ka

256
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3.YCJOBUS PEAJIM3AIIMM PABOYEW ITPOTPAMMBI YUYEBHOI'O
HPEAMETA

3.1. s peaju3amuM NPOrpaMMbl y4eOHOr0 mpeaMeTa JAOJLKHBI ObITh
NMpeIyCMOTPEHBI CJIeYIOIIHe CleNnalbHbIe OMeleHUs:

Peanuzanusi mporpamMmbl yuyeOHOTO TIpeAmeTa TpeOyeT Haluuus y4eOHOro xabuHeTa
MaTEMaTHKH.

O6opynoBanue yueOHOTO KaOMHeTa:

- IOCaJI0YHBIE MECTA M0 KOJIMYECTBY 00yJarounuxcs;

- pabouee MecCTo MpernoaaBaTes;

- KOMIUIEKT y4eOHO-HATJISIHBIX TTOCOOMIA;

- 3a/1aHMsI 17151 KOHTPOJIBHBIX paboT;

- MpoeCCUOHAIIBHO OPUCHTUPOBAHHBIC 3aaHUS;

- MaTepuaIbl YK3aMeHa.

Texauueckue cpeacTra 00ydeHUsI:

- IEPCOHAIBHBIN KOMITHIOTEDP C JIMIICH3UMOHHBIM IMMPOTPAMMHBIM 00eCTIeUeHUEM;

- POEKTOP C IKPAHOM.

3.2. UudopmannoHHoe odecnievyeHne o0yueHust
OCHOBHBIE HCTOYHUKH:

1. bammakoB M.U. Maremaruka : ydyeOnuk / bammakos M.MI. — Mocksa :
KnoPyc, 2021. — 394 c¢. — ISBN 978-5-406-08166-2. — URL:
https://book.ru/book/939220.

2. bammmakos, M.1. Marematuka. [Ipaktukym : yueOHO-pakTHYeCKO€E Tocodue /
bammakos M.U., Outuna C.b. — Mocksa : KuoPyc, 2021. — 294 ¢. — ISBN 978-5-
406-05758-2. — URL.: https://book.ru/book/939104.

JIOnOTHUTENIbHBIE UCTOYHUKU:
1. boromosnos H.B. Ilpaktuueckue 3aHsATHS MO MaTeMaTuke: YueOHOe

nocobue I CpeJIHUX CIeNHaTbHBIX y4eOHbIX 3aBeacHui/H.B. boromonoB. — 6-¢
u3a., crep. — M.: Boicir. mik., 2003. — 495 c.
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4. KOHTPOJIb U OLEHKA PE3YJbBTATOB OCBOEHUS YYEBHOI' O
HHPEIMETA

KoHTposib M OLEHKa pe3yJbTaTOB OCBOEHHS IPEAMETa OCYIIECTBIISIETCS
MpPEIoaBaTeieM B MPOLECCE MPOBEICHUS MPAKTUYECKUX 3aHATUH, TECTUPOBAHMUS, a
TaK)K€ BBIMOJIHEHUS OOYYaIOIIMMUCA WHAWBUIYAIbHBIX 3aJaHUM, MPOEKTOB,
HUCCIIEJOBAaHUM.

®opMBbI 1 METOABI KOHTPOJISA
PesynbTaTsl 00y4eHust
pe3yJbTaTOB 00yUeHUs

OcBoenne COACPIKAHUA yqe6Horo npeamMera OcHOBHEBIE MCTOJbI KOHTPOJIA
«MatemaTuka o0ecreynBaeT JOCTHXXCHUC 3HAHWM: TeKYHlHﬁ, nepnonnqecm/lﬁ u
06yLIaIOH_II/IMI/IC5{ CJIIeAyroIux pe3yJjbTaTOB: UTOTOBBIM KOHTPOJIb.

JUYHOCMHbBLX.

— chOpMHUPOBAHHOCTH MpeACTaBIeHUN 0 MaTeMaTHKe | TeKyuuii KOHTPOJIb MPOBOAUTCSA B
KaK yHHMBEpCaJbHOM SI3bIKE€ HAyKH, CpelcTse | popme:
MOJICJIMPOBAHUS SIBJICHUM M TMPOILIECCOB, HACAX U
— YCTHOTO OIIpOCa;
METOJIaX MaTeMaTUKU;
— TMHCbMEHHOTO orpoca
(camocToATEIBHON u

KOHTPOJILHOHM paboThI);

— TIOHMMaHHE 3HAYMMOCTH MATEMAaTHKHU ISl HAyYHO-
TEXHUYECKOTO  Iporpecca, CPOPMUPOBAHHOCTD
OTHOIIIEHWsS K MaTeMaTHKe KaK K 4YacTd

00111eYeTI0BEUeCKOM KYJIbTYpPhI Yepe3 3HAKOMCTBO C — TIPOBEPKHU BBITIOJTHEHUSI
UCTOPUEH Ppa3BUTHUA MaTEMaTHKH, OSBOJIOLHUCH MMICHMEHHBIX JTOMAIIHUX
MaTeMaTUYECKHUX HEN; pabor;

—  pa3BUTHE JIOTHYECKOI0 MBIILICHHU, —  TECTHUPOBAHHS [0 TEMAM.
MIPOCTPAHCTBEHHOTO BOOOpaKeHusl,
AITOPUTMUIECKON KYJIBTYPHI, KPUTUYIHOCTH
MBIIUICHUS Ha YPOBHE, HEOOXO0IUMOM ISt Oy ayIieit ITpoBepka MOKET OBITH
npodeccuoHaTbHON JIeITEIILHOCTH, AU | yHAMBMIYadbHOH, (POHTANBHOH M
MIPOJIOJDKEHUS 00pa30BaHUs U CaMOOOPa30BaHMS; KOMOHHUPOBAHHOIA.

— OBIIAJEHME  MAaTEMAaTHMYECKMMM  3HAHMAMH U
YMCHUSAMU, HCOGXOIII/IMBIMI/I B HOBCCHHCBHOﬁ
KU3HU, O] OCBOCHHA CMCKHBIX C€CTCCTBCHHO-
HAay4YHBIX JUCHUILIINH n JUCHUILIINH (bOpMC:

NpoQEeCCHOHANBHOTO  IMKNA, Ui MONYYEHHS | [ychMeHHOM paboThl MO KaKIOMY
oOpazoBaHuss B 001acTAX, HE TPEOYIOILMX | pasneny mpegmera.
yIiyOlIeHHON MaTeMaTHYeCKON MOArOTOBKY;

Ilepuoauyeckuii  KOHTPOJIbL B

— TOTOBHOCTH M CIIOCOGHOCTH K 00pPa30BaHMIO, B TOM
4yHcIe CaMOOGPAa3OBAHMIO, HA NPOTSDKeHMHM Beeil | POPMA IPOMEXKYTOUHOHU aTTecTaluy,
JKH3HH; CO3HATE/IbHOE OTHOWIEHHE K HelpepbIBHOMy | YCTAHOBJICHHAS YUEOHBIM MIIAHOM B
00pa3oBaHUIO KaK YCIIOBHIO ycnemroii | KOHIC 1 cemecTpa -
podecCHOoHaTbHON " obectsennoii | MPdepeHumpoannpiii  3ader, 2
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ACATCIIBHOCTH,

TOTOBHOCTh U CITOCOOHOCTH K CaMOCTOSTEIbHOMN
TBOPYECKON M OTBETCTBEHHOM JIEATEIIbHOCTH;

TOTOBHOCTD K KOJUIEKTUBHOM pabore,
COTPYIHUYECTBY co CBEpCTHUKAMU B
00pa3oBaTesbHOM, 0OIIECTBEHHO MOJIE3HOM,

y4e0HO-UCCIIEI0BATENbCKON, MMPOEKTHOW U JIPYTUX
BUaax ACATCIIBHOCTH,

OTHOIIICHHE K MPO(EeCCHOHATBHON JeITeIbHOCTH
KaK BO3MOXXHOCTH Yy4YaCTHs B PEIICHUM JIMYHBIX,
0OIIIECTBEHHBIX, rOCy/IapCTBEHHBIX,
0OIIeHAIIMOHATBHBIX MTPOOJIEM;

Memanpe()Memezx:

YMEHHUE  CAMOCTOSITEJIBHO  OINPENENATh  LENH
JIEATEIIbHOCTH U COCTABJIATH IUIAHBI IEATEIbHOCTH;
CaMOCTOATENBHO OCYLIECTBIISTh, KOHTPOIUPOBAThH U
KOPPEKTUPOBATh JEATEIIBHOCTD; MCIIOJIb30BaTh BCE
BO3MOYHBIE pecypcebl JUISL JIOCTHKECHUS
MOCTABJIICHHBIX LEJNed W pealu3aluu IUIAaHOB
JeSITCIIbHOCTH, BBIOWPATh YCIICNIHBIE CTPATETHH B
Pa3IMYHBIX CUTYaLHX;

yMEHHE NPOyKTUBHO o0Imarscs "
B3aMMOJICIICTBOBaTh B  IPOLECCE COBMECTHOM
NEeSTebHOCTH,  YYMUTBIBATH  TMO3UIUHM  JAPYTHX
YYaCTHHUKOB JESTEILHOCTH, 3 (HEKTUBHO pa3peniaTb
KOH(JIUKTBL;

BJIaJACHUEC HaBbIKaMH HOSH&B&TGHBHOﬁ, yqe6H0-
HCCHGHOB&TCHBCKOﬁ u HpOCKTHOﬁ JACATCIIBHOCTH,
HaBbIKaMM Pa3pCIICHUA npo6neM; CIIOCOOHOCTh H
TOTOBHOCTH K CaAMOCTOATCIIBHOMY IMOUCKY METOJ0B
pelmieHus  MPAKTUYCCKUX  3adad4, MNPHUMCHCHUIO
Pa3INYHBIX MCTOAOB IMO3HAHUS;

TOTOBHOCTb M CIIOCOOHOCTH K CaMOCTOSITEILHOMN
MH(GOPMAIIMOHHO- MO3HABATEIbHON JESATENbHOCTH,
BKJIFOYAsi YMEHHE OPHUEHTHUPOBATHCS B Pa3IMUHBIX
HMCTOYHHUKAX MH(POPMAIMH, KPUTHIECKH OIICHUBATH
U MHTEPNPETUPOBATh MHPOPMAIIHMIO, TOTydaeMyIo
U3 Pa3IMYHBIX UCTOYHHUKOB;

BJIAACHUC A3BIKOBBIMH CpCACTBAMU: YMCHHUC SCHO,
JIOTUYHO W TOYHO H3JIaratb CBOIO TOYKY 3PCHUA,
HCITOJIb30BATh AACKBATHBIC A3BIKOBBLIC CPCACTBA,

CEMECTpPa — 5K3aMCH.
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— BJAJICHWE HaBBIKAMH IO3HABATEIbHOU pedrexcun
KaK OCO3HAaHUS COBEpPIIAEMBIX JEUCTBUM W
MBICJIIMTCJIIBHBIX IMPOLECCOB, HX PE3YJIbTATOB U
OCHOBaHHfI, T'paHull CBOCTO 3HAHWUA W HC3HAHMUA,
HOBBIX IIO3HABATCJIBHBIX 3aJlad U CpCACTB I HUX
JTOCTHXECHUS,

— LEJIEyCTPEMJICHHOCTh B IIOMCKaX M IPUHATUHU
pelIeHU, COOOpPa3UTENIBHOCTE M MHTYHIHA,
Pa3BUTOCTh IPOCTPAHCTBEHHBIX IPEICTABICHMUI;
CIIOCOOHOCTBH BOCIIPUHUMATh KPAcOTy U FapMOHMIO
MUDA;

NPeoOMemHbIX.

— c(opMHUPOBAaHHOCTH MPEJICTABICHUI O MaTeMaTHUKe
KaK YaCTH MUPOBOM KYJIBTYPbl U MECTE MAaTEMAaTUKU
B COBPEMEHHOM LIMBWJIM3ALINH, CIIOCO0AX ONMUCAHUS
ABJICHUM pEaJbHOr0 MHpa Ha MAaTeMaTH4ECKOM

A3BIKE;

— c(opMUPOBAHHOCTb IIPECTaBICHUN 0
MaTEMaTHYECKUX MOHATUAX KAK  BaKHEHIIMX
MaTEMaTHYECKUX MOJIENSX, MO3BOJISIOIINX

OMUCBIBATH U N3YYaTh PAa3HLIC MTPOLCCCHI U ABJICHUS
IIOHHUMAaHHEC BO3MOXXHOCTHU AKCHOMAaTH4YCCKOI'O
MOCTPOCHUA MATEMATUICCKUX TeOprI;

— BIIaJIcHUE METOJaMH J0Ka3aTelbCTB M JITOPUTMOB
peIICHUs, yMEHUE WX TMPUMEHATh, TPOBOIAUTH
JOKa3aTeNbHBIE PACCYXKACHUS B XOJE€ pEeIIeHHUs
3a1ad4;

— BJIaACHHUC CTAaHAAPTHBIMHU IHpHUEMaMUu PCIICHUSA

panroHaTBHBIX u UPPAIUIOHATILHBIX,
MOKAa3aTeJIbHBIX, CTETICHHBIX, TPUTOHOMETPHUECKUX
YpaBHEHUH M  HEPAaBEHCTB, HMX  CHCTEM;
UCIIOJIb30BaHUE TOTOBBIX KOMITBIOTEPHBIX

porpaMM, B TOM YHCJIE 7S TIOMCKA Ty TH PEIIeHUs
U WUIIOCTpallMd  pellleHus  YpaBHEHUH U
HEPABEHCTB;

— c(opMUpOBaHHOCTH MPECTABICHUN 00 OCHOBHBIX
MOHATHIX MATeMaTH4YECKOrOo aHajam3a H = MX
CBOWMCTBAxX, BJIQJCHHEC YMCHHEM XapaKTEepPU30BaTh
noBejieHue (PyHKIUN, UCTIONB30BaHUE MTOTYUYEHHBIX
3HAHWK JUIsI ONMHCAaHUS H aHaldW3a peajbHBIX
3aBUCHUMOCTEH;

— BJIAJICHUE OCHOBHBIMM IIOHATHUAMM O IUIOCKUX H
IIPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (PUTYypax, MX
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OCHOBHBIX CBOMCTBax; C(hOPMUPOBAHHOCTh YMEHUS
pacmo3HaBaTh ~ IeOMETpUYECKHe  (QUTrypbl  Ha
YepTekax, MOJENAX U B pEaTbHOM  MHpE;
MPUMEHEHNE U3YUYEHHBIX CBOMCTB F€OMETPUUECKHUX
buryp u GopMmyn IS pEUICHUS TEOMETPUUECKHUX
3a/1a4 M 3aJ71a4 ¢ MPAKTHUECKUM COJICP KaHUEM;

c(OpMHPOBAHHOCTH NMPEACTABICHUI O MpoLeccax U

ABJICHUSX, HMMEIOIIMX BEPOSATHOCTHBIM Xapakrep,
CTaTUCTUYECKUX 3aKOHOMEPHOCTAX B PEAJIbHOM
MUpPE, OCHOBHBIX IOHATUAX DJIEMEHTAPHOU TEOPUH
BEPOATHOCTEN; YMEHUM HAXOIUThb W OIICHUBATh
BEPOATHOCTH HACTYIIJICHUS] COOBITUI B MPOCTEUIIINX
IIPAKTUYECKUX CUTyaIUsIX 51 OCHOBHBIE
XapaKTEPUCTUKH CITyYalHbIX BEJINYNH;

BJIQJICHWE HABBIKAMU HCIOJB30BaHUSI TOTOBBIX
KOMIBIOTEPHBIX MPOTPAMM IPH PELICHUU 33]1a4.

dDopmMa KOHTPOJIA
pe3yJabTaTOB 00y4eHHsI

KpnTepnn OLCHKHU pe3yJabTaTOB

o0y4eHust

[TpoBepounas paborta

«OTJIMYHO» BBICTABIsIETCA oOOydarouiemycsi, eciau pabota
BBITIOJIHEHA IIOJIHOCTBIO, WIIN B HEM HUMEIOTCS HECYILIECTBEHHBIE
OomMOKK; Ha KAyeCTBEHHBIE M TEOPETHYECKHE BOMNPOCHI JaH
IIOJIHBIM, MCYEPNBIBAIOIIUN OTBET JMUTEPATYPHBIM SI3BIKOM C
COOJIFOJICHUEM TEXHMYECKOW TEPMHHOJIOTUU B ONpPE/IEICHHOM
JIOTUYECKOM I10CJIEI0BATEIIbHOCTH, IIPUBOJAUT HOBBIE IIPUMEPHI,
YCTaHABIIMBAET CBA3b MEXKY MU3y4aeMbIM M paHEE U3yYECHHBIM
MaTepuajoM IO KypCy, yMEET NPUMEHWTh 3HAaHUS B HOBOM
CUTYALNH;

«XOpOILIO» BBICTABIsSIETCA OOydaromemycsi, ecid paboTa
BBITIOJTHEHA MOTHOCTHIO Wi He MeHee ueM Ha 80 % oT o0bema
3a7aHusl, HO B HEM HMMEIOTCS HEAOYETHl U HECYILECTBEHHbBIC
OIIMOKY; OTBET HA KAUECTBEHHBIC M TEOPETHUYECKUE BOIPOCHI
YIOBJIETBOPSIET  BBHIMICTICPEUUCICHHBIM  TPEOOBaHUSIM, HO
COJICP’KUT HETOYHOCTU B M3JIOKCHHUH (PAKTOB, ONPEICICHUM,
MOHSATUH, OOBSICHEHHUH B3aUMOCBS3€H, BBIBOJAX U PEUICHUU
3a7a4; YYalllUiCsl MCIBITBIBAET TPYAHOCTH B MPUMEHEHUH
3HAHUI B HOBOM CUTYAIlMH, HE B JOCTATOYHON MEPE UCTIOJIb3YET
CBSA3U C paHEE U3YyUYEHHBIM MaTEPUAIOM.

«y/IOBJIETBOPUTEIHLHO» BBICTABISIETCA OOYyYarolmeMycs, €ciu
BBINIOJIHEHA B OCHOBHOM BEpHO (00BEM BBIMOJIHEHHOW YacTH
COCTaBISIET HE MeHee 2/3 OoT o0imero oobeMa), HO JOMYIIEHBI
CYIIECTBEHHBIE HETOYHOCTH; OOydJaroluiics oOHapyKHUBaeT
MMOHMMAaHHE Y4eOHOro MaTrepHasa pu HeJJOCTaTOYHOM OJIHOTE
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YCBOCHUS INOHATHUM U 3aKOHOMEPHOCTEH; YMEET IPUMEHSATH
[IOJIyYeHHbIE€ 3HAaHUS MpPU PEUIEHMH NPOCTBIX 3a1ad C
WCTIOJIb30BAaHUEM TOTOBBIX (OPMYJ, HO 3aTPyIHSETCS IPH
pELIEHNN KAa4eCTBEHHBIX 3a7ad M CJIOXHBIX KOJIMYECTBEHHBIX
3a1a4, TpeOyromux mpeodpazoBanus Gopmy.

—  «HEYIOBJICTBOPUTEIILHOY» BBICTABIISICTCSI 00yUarOIIeMyCsl, €CIIU
paboTa B OCHOBHOM HE BBIMIOJHEHA (0OBEM BBIMOJIHEHHOMN
gactu MeHee 2/3 oT olmiero oobeMa 3a1aHus); 00yJaroIuiics
MOKA3bIBAET HE3HAHWE OCHOBHBIX MOHSITHIA, HETOHUMaHUE
M3YYCHHBIX 3aKOHOMEPHOCTEH W B3aMMOCBS3CH, HE YMEET
peniaTh KOJMYECTBEHHBIC U KAYSCTBCHHBIC 3a/1a4H.

TectupoBanue

OnenuBaercs  nudepeHIIMPOBAHHO B COOTBETCTBHUH  C
KPUTEPHUSMHU OIICHOK (CM. TaOIuILy U3 11.5)

VYeTHBI onpoc

— «OTJINYHO» BBICTABJSIETCSI OOyYarOIIEMyCsl, €CIM OH IOJIHO
PacKpblI coJiepKaHue MaTepuana B 00beMe, IpeayCMOTPEHHOM
IPOrpaMMOi; H3JIOXKHWJI MaTepuan TIPaMOTHBIM SI3bIKOM B
OIIPENICJIEHHON  JIOTMYECKOH  IOCIe0BaTeIbHOCTH, TOYHO
UCTONb3ys  MaTeMaTHM4YecKyl0 M  CHEIHMaIM3UPOBAHHYIO
TEPMHUHOJIOTMI0O M  CHMBOJMKY; IPaBUIbHO  BBIIOJIHWI
rpapuueckoe HM300pakKeHWE W HMHbIE YEpTeX U M TIpaduky,
COIyTCTBYIOIIME OTBETY; IOKAa3ajl YMEHUE WILTIOCTPUPOBATh
TEOPETUYECKHE  IOJOKEHHSI KOHKPETHBIMM  IIPUMEpPAMH,
IPUMEHATh MX B HOBOM CHUTyallud TpU BBIIOJHEHUU
MIPAKTUYECKOT0 331aHUS; IPOAEMOHCTPUPOBAJI YCBOCHHUE paHee
M3YYEHHBIX COMYTCTBYIOLIMX BOIPOCOB, COPMUPOBAHHOCTD U
YCTOWYMBOCTD HUCIIOJIb3YEMBIX MTPH OTBETE YMEHHUI U HABBIKOB;
OTBEYAJI CAMOCTOSITEIBHO 0€3 HaBOJAIINX BOIPOCOB.

— «XOpOILO» BBICTABISETCS O00YyYaroIEeMycsl, €CIM OTBET UMEeT
OJIMH W3 HEIOCTATKOB: B M3JIOKECHHM JOMYLICHbI HEOObIINEe
npo6esbl, He MCKA3UBIIME JIOTHYECKOTO U MH(POPMALMOHHOTO
COlepKaHMUs OTBETa; HET OIpPEICICHHONW  JIOTMYECKOH
MOCJIEAOBATEIbHOCTH, HETOYHO HCIIOIB3YEeTCs MaTeMaTHIecKast
W CIeUUAIM3UPOBAaHHAs TEPMHUHOJOTHS W  CHMBOJIHKA;
JOMYIIEHBl OJWH-/IBa HEIo4YeTa MPH OCBEUICHWH OCHOBHOTO
COlepKaHMs  OTBETA, HCIpPABICHHBIE 10  3aMEYaHHIO
npernoaaBaTens; JOMYyIICHbl omuOKka wium Ooiee  JIBYX
HEJI0YETOB NPH OCBEIIEHUH BTOPOCTETICHHBIX BOIPOCOB MJIH B
BBIKJIQJIKaX, JIETKO MCIPaBJICHHbIE TI0 3aMEYaHUIO MM BOIIPOCY
Iperno/iaBaTess.

—  «YIIOBJIETBOPUTEIHLHO» BBICTABIISIETCSI OOY4YarOIIEMYCsl, €CIU
HETOJTHO WJIM HETIOCJIEIOBATENIbHO PACKPBITO COJACpIKaHUE
Marepuaia, HO MOKa3aHo 00IIee MTOHUMaHHEe BOTIPOCa, HMEITHCh
3aTpyAHEHUS WJIM JOMYIIEHbl ONIMOKA B ONpeIeleHUU
MOHSATUH, WMCIOJb30BAaHUM TEPMUHOJIOTHHU, YepTekax, OJIOK-
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CXEM M BBIKJAJKaX, MWCIPABICHHbIE II0CIE HECKOJIbKUX
HABOJSILIMX BOIPOCOB IpPENOJaBaTelisd; OOydarouuiics He
CIPaBUJICS C NPUMEHEHHEM TEOPHUH B HOBOM CUTyalluu IpH
BBITIOJTHEHUH MPAKTUYECKOTO 3a/1aHusl, HO BBIMOIHWII 3aJaHUs
00513aTE€ILHOTO YPOBHSI CJIOKHOCTH [0 JaHHOW TeMme; IpH
3HaHWU TEOPETUYECKOT0 MaTepuasa BhISBICHA HEAOCTaTOUHAs
c(hOpMUPOBAHHOCTH OCHOBHBIX YMEHUI1 U HaBBIKOB.

«HEYJIOBJICTBOPUTEIBHOY BBICTABIISICTCS 00YUYaIOLIEMYCS, €CITH
HE PaCKpBhITO OCHOBHOE COJEp)KaHHE Y4eOHOTrO Marepuala;
OoOHapy»KEHO HE3HAHWE WIM HEMOHMMAaHWE OO0YYaIOUIIMCS
OoJpInell WM HanboJee BAXKHON YacTH y4eOHOTO MaTepuana;
JOMYIIeHBl OMMOKKA B  ONPEACTICHUW TOHATHHA, TIpH
HCIIOJIb30BAHUU TCPMHUHOJIOTHMH, B YCPTCIKAX, OJIOK-CXeMaxX H
HHBIX BBIKJIaJIKaX, KOTOPBIC HC UCITPABJICHBI ITOCJIC HECKOJIBKHUX
HABOJISAIIMX BOIPOCOB MPEIIOAaBaTEIIS.
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5. ®OHJbI OHEHOYHBIX CPEJACTB

1 cemecTp 00y4enusi. ®opMa KOHTPOJIsA — «IuddepeHIUpOBaAHHBIN 3a49eT»

el

9.

Bonpocs! ajst nposeneHusi AuggepeHIMPOBAHHOIO 3a4eTa 3a 1 cemecTp

Mo nMpeamMeTy «MarTemMaTHKa»

. IloHsgTHe yncia U YUCIOBBIX MHOXKECTB.

Kopnu u crenenn. Kopau HaTypaiibHOM CTENEHU U3 YUCJIA U UX CBOMCTBA.
Crenenp ¢ pauMOHAIbHBIM U JEHCTBUTENBHBIMU NTOKA3aTENSIMHU, €€ CBOMCTBA
Onpenenenne yucnoBod  Qynkuuss. I'padux  ynkuum. IIpocreiimme
npeoOpa3zoBaHus rpa@uKoOB QyHKITHIA.

CaoiicTBa ()yHKIIMII: MOHOTOHHOCTb, OTPAHUYEHHOCTb, YETHOCTh U HEUETHOCTb,

NNEpUOJAUIHOCTD.

. OO6parnbie pyukuuu. ['paduk odpaTtHO# GHyHKIIUU.

. Crenennass QyHkuuss y = x” C HaTypajbHbIM IOKa3aTelleM CTENEeHH, €€

rpaduky u CBOMCTBA

1
.F=x_2ﬂ=

CrenenHast pyHKUUs Y x*" e€ rpauK U CBOMCTBA

~@n-1) _ _1

y=x 1 .
x*"~1 e¢ rpadK U CBOWCTBA

CrenenHast pyHKIuUs

m . <
10. Crenennas pyHKuIug y = x', 20e r = ik 1,x = 0 eé rpaduK U CBOMCTBA

m < . o
11.Crenennas Gpyukmus y = x', 20e 0 < o 1, X = 0. eé rpaduK U CBOMCTBA

m o
12.Crenennast pyHKIUsT y=x, r = — — € rpaduk u cBoiictaa

13.TTokaszarensHas Gynkius y=a*, e a>0, a7l, e rpaduk u cBoiicTsa

14.Tloka3arenbHas ¢pyHkuus y=a*, rae 0<a<l, e€ rpaduk u cBoiicTBa

15.®ynkus y= log.x, Tie a>0, a=/1, e€ cBoiictBa u rpadux.

16.®yukus y= log.x, roe 0<a<l, e€ cBoiicTBa U rpaduxk.

17.Tlonsitue norapudma. CBoiicTBa jorapudmos.

18.1louarue norapudma. JlecsaTUUHbIE U HATYpaIbHbIE JOTAPUPMBI.

19.JIorapudmupoBanre U TOTCHIIMPOBAHNUE BHIPAKCHHIM.
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20.PemeHune noka3atenbHbIX YPaBHEHU.

21.PemieHne nokasaTenbHbIX HEPABEHCTB.

22.Penienue JorapupMUUECKUX YpaBHEHUH.

23.Pemenne norapupMUIeCKiX HEPaBEHCTB.

24.CoOTHOLIEHUS MEXK Y TPaSyCHON U palMaHHON MEpPaMU yTJIOB.
25.Tpuronomerpuieckre (yHKIIMHA YUCIOBOTO apTYMEHTA, 3HAKW UX 3HAYCHU.
26.COOTHOLIEHUS MEXAY TPUTOHOMETPUUECKUMU (PYHKIIUSIMHU OJHOI'O apryMEHTa.
277.@opMyJIbl IPUBEICHHUS.

28.Tpuronomerpuyeckue GyHKIIMH CYMMBI U Pa3HOCTH JABYX YIJIOB.
29.TpuronomeTrpuueckue QyHKIUHU IBOHHOTO yIja.

30.TpuroHomeTpuyeckre PyHKIUU TOJOBUHHOTO apryMEHTA.

31.DopMyIbl MOHUKEHUS CTEIICHH.

32.IlpeoOpazoBanrie CyMMbl M Pa3HOCTH OJIHOUMEHHBIX TPUTOHOMETPUUYECKHUX

GbyHKIINN B MPOU3BEICHNUE.

33.Tpuronomerpudeckas ¢pynkus ¥ = SN¥ e rpaduk u cBoiicTBa.

Y =C0SX "e& rpaduk u cBoiCTBA.

34. Tpuronomerpuueckasi GyHKITUS
35.Tpuronomerpuueckas Gpynkuus ¥ =8 eé rpaduk u cBOMCTBA.
36.Tpuronomerpuueckas Gynkuus Y = 8% eé rpaduk u cBONCTBA.

y = arcctgx

37.1lonsitue apkkotanrerca uncia. OyHkus , €€ TpaduK U CBOMCTBA.

38.ITousTrHe apkKoTaHreHca uncna. Oyuxims ¥ =~ 4 celgx

, €€ rpaduK U CBOMCTBA.
39.1lonsTre apkcunyca uncia. OyHKIus y = arcsin x,e€ rpaduk U CBONCTBA.
40.TTonsTre apkkocunyca yucia. OyHKuus y = arccos x , €€ rpaduk U CBONCTBA.
41.Pemenne npoCTEUIINX TPUTOHOMETPUYECKUX YPABHEHU.

42 PelieHne TPUrOHOMETPUYECKUX HepaBeHcTp Sy <@, SMX>d.

43 .PenieHne TPUrOHOMETPUYECKUX HEPAaBEHCTR COSY <4, COSX>d.

44 PemeHne TPUTOHOMETPHYECKHX HEPABEHCTB 8% <4, 18X > d.

45.PelieHne TPUrOHOMETPHUECKUX HEPAaBEeHCTR 18X <4, cIgx>a.

2 cemecTp 00yuYeHMSI.

28



dopMa KOHTPOJISI — «IK3aMeH»
Bomnpocsl 1J1s1 NpoBeIeHUus IK3aMeHa
3a 2 cemecTp mO nmpeaMeTy «MaTeMaTHKa
46.11penen pyHKIMH B OECKOHEUYHOCTH.

47.Bpluncnenue  npenena  GyHkuuu B Touke. [IpaBuna  packphiThs

%
Heomnpeaenéunoctu suga /0.

48.Boruncnienune mnpenena (yHKuuM B OeckoHeyHocTd. IlpaBuma packpbiTus
o0

HEOIPEICTIEHHOCTEN BUIA oy o,

49 TlpousBonHas QyHKIMH, €€ TEOMETPUUECKUA U (PU3NIECKUNA CMBICIL.

50.1lpaBuna nuddepeHpoBaHus CyMMBbI, Pa3HOCTH, MPOU3BEIAECHUS, YACTHOTO
nByx GyHKIMI. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUH.

51.1IpaBuno nuddepeHrupoBanus CI0KHOU QYHKIIHH.

52. ®opmyinsl guddepeHunpoBaHusl.

53.VYcnoBus Bo3pacTanus U yObIBaHHS (DYHKIIHU.

54. DOkcrpemym (ynkiuu. MccnenoBanue GyHKIUA HA IKCTPEMYM C MOMOIIBIO
NIEPBOM ITPOU3BOTHOM.

55. Bropas npousBogHas u e€ dusnueckuii cMbica. Mccnenopanne QyHKIIMHA Ha
AKCTPEMYM C MOMOIIBIO0 BTOPOU MPOU3BOAHOM.

56. IlepBooOpasnas. Heonpenen€HHblii HHTErpall U €ro CBOMCTBA.

57. OcHOBHBIE (OPMYIIBI UHTETPUPOBAHUS.

58.0npeiesi€HHBIN UHTETPAI U €T0 T€OMETPUUYECKUN CMBbICI. OCHOBHBIE CBOMCTBA
OIIPEICIEHHOI O UHTErpala.

59. BbluucieHue ONpeNeEéHHOr0 HMHTErpajia METOJAOM 3aMEHbl NEPEMEHHOM,
(dopMya HHTETpUPOBAHUS 110 YACTSIM.

60. Beiuncnenue Mmomaned IMIOCKUX (QUTYpP C TMOMOIIBIO OMPEeaeTIEHHOTO
UHTErpasa.

61. Ilonsatue BekTopa. JInHelHbIe onepauny HaX BEKTOPAaMHU U X CBOKCTBA.

62. CxalisipHOE MPOU3BEAECHUE BEKTOPOB U €T0 CBOKCTBA.
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63. Onepanuu Haja BEKTOpaMHU, 3aJaHHBIMH CBOMMHU KoopAauHaTamu. DopMyiibl
KOOPAMHAT CEPENUHBI OTPE3Ka, PACCTOSIHUSA MEXAY ABYMS TOYKAMH, KOCHHYCA
yTJla MEKJ1y BEKTOPAMHU B KOOPAUHATAX.

64. Yc10BUS KOJNIMHEAPHOCTH U NIEPIEHANKYJISIPHOCTH BEKTOPOB.

65. OCHOBHbIE MOHATUS M AKCUOMBI cTepeoMmeTpuu. CIEeNCTBUS W3 AKCHOM
CTEPEOMETPUHU

66. B3auMHOe pacmnojoXeHue [JByX MpsAMbIX B mpocTtpaHcTtBe. [lpusHak
NapaJUIEIIbHOCTH MPSMBIX.

67. B3auMHOE pacroyioKEHUE MNPSAMON M IUIOCKOCTH B mpocTpaHcTBe. [Ipu3Hak
NapajuIeIbHOCTH MPSMOU U IUIOCKOCTH.

68. B3anMHOE pacnoyioKeHHE ABYX ILIOCKOCTeW. [Ipu3Hak mapaymenpsHOCTH ABYX
IIJIOCKOCTEN.

69. CyliecTBOBaHUE INIOCKOCTH, MAPAJIIETBHON JaHHOM IJTIOCKOCTH.

70. CBolicTBa napajuieIbHbIX TIOCKOCTEH.

71. Yroan mexnay npsMbIMH B IpoCTpaHCTBE. [leprneHIuKyIsIpHOCTh NPSIMBIX B
npocTtpancTBe. CBOMCTBO NMEPNEHINKYJISPHBIX IPSIMBIX.

72. Yron MexIy MNpsSMOWA M IUIOCKOCTBHIO. llepneHauKyJIspHOCTh HOpsIMONl U
I0CKOCTH. [Ipu3HaK neprneHIuKyIsIpHOCTH NPSIMOM U TUIOCKOCTH.

73. Ilepniennukynsp v HaKJIOHHAsA. Teopema o0 TPEX NEPIEHANKYJIIAPAX.

74. Yron Mexay miockocTsMu. [lepneHanKyasspHOCTh IBYX IiockocTell. [Ipu3Hak
NEPIICHAUKYJIIPHOCTH IIJIOCKOCTEN.

75. llapamienbHOe TPOEKTUPOBaHME W €ro cBoWcTBa. OpTOroHajJbHOE
IPOCLMPOBAaHUE HA IUIOCKOCTh. [lnomans  OpTOrOHaIbHOW  MPOEKLIHH
MHOT'OYT'OJIbHUKA.

76.Ilonsitue o MHororpannmke. I[Ipm3ma. Buaer npusm. O0bEM H MUIOMIATbL
NoBepXHOCTH mupamuabl. OOBEMBI MOAOOHBIX Tel bokoBas MNOBEPXHOCTH
IPSIMOM ITPU3MBI.

7°7. 1lapannenenunen, €ro BUAbI U CBOWCTBA.

78. 1IpsAMOYTOIBHBIN MapaJUIeNIENUIIe]] U €r0 CBOMCTBA.
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79. Ilupamuna. Buasl nupamua. CBolicTBa MapauielIbHbIX OCHOBAHHMIO CEUYEHUM B
nupamue. OObEM U MIIOIIAAb MOBEPXHOCTU NMUpaMuibl. OOBEMBI MOIOOHBIX
TEIl.

80. [IpaBuibHas nupamua. bokoBas MOBEPXHOCTh MPAaBUIILHON MUPAMUIBI.

81. IIpaBriIbHBIE MHOTOIPAHHUKH.

82. Humuuap. CedeHus: MUIMHAPA TIOCKOCTIMU. O0BEM U TIIOIIaAb TOBEPXHOCTH
UUIUHAPA.

83. Konyc. Ceuenusi koHyca miockocTsiMu. OOBEMBI U TUIOMIAIA TTOBEPXHOCTEH,
KOHYCa, YCEYEHHOTO KOHYCA.

84. Ilap. Ceuenue mapa miockoctbio. OO0bEMBI mIapa u ero vacted. [Lmomans
ctepsl.

85. Kacarenbnas mimockocTs k mapy. Ilepeceduenune nByx cdep. Brucannbie u
ONMCAHHBIE MHOTOTPAHHUKHU.

86.Ilonatue o coObITUsX. Buasl ciydaiiHbix coObITHI. YacToTa M BEpPOSITHOCTH
COOBITHSI.

87. DneMeHTbl KOMOMHATOPHKHU.

88. TeopeMbl CIIOKEHUSI 1 YMHOKEHUSI BEPOSTHOCTE.

89. dopmyJibl TOJIHOM BeposiTHOCTH, balieca. @opmyna bepHysu.

90. MaremaTnyecKoe OKUJIaHUE U TUCTIEPCUSI.

OneHka WHAMBUIYATbHBIX 00pa30BaTEIbHBIX JOCTHKEHUU IO pe3yjIbTaTraMm
MIPOMEKYTOUYHOM AaTTECTAllMU TPOU3BOJUTCS B COOTBETCTBUU C YHUBEPCAIBHOMU
1000501 (0

IMpouent KayecTBeHHAs! OLEHKA HHAMBHIYAIbHBIX
Pe3yJIbTATHBHOCTH 00pa3oBaTeJbHBIX JOCTHKEHU I
(MpaBHALHBIX 0TBETOB) 0a/u1 (oT™MeTKA) BepOaJbHbII aHAJIOT
90 +~ 100 5 OTJIMYHO
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80 + 89 4 XOpOLIO

70 +79 3 YIOBIETBOPUTEIBLHO

menee 70 2 HEYJIOBJIETBOPUTEIBLHO

Kpurepun ouenku:

90 =~ 100% (5 GannoB) mpUCBaMBaETCA OOydYArOUIEMYCS, €CIIM OH TMOJIHOCTHIO
BBITIOJTHUJI 3aJ]aHUE DK3aMEHAIIMOHHOTO OMIeTa: J1ajl MPaBHJIbHBIE OTBETHI HA BCE
BOIIPOCHI M PENIIIT BCE 3a/1a4H;

80 + 89% (4 OGama) mpucBamBaeTCsl OOY4YArOIIEMYCS, €CJIM OH TOJHOCTHIO
BBIMIOJTHWJI OJHO MPAKTUYECKOE 3aJaHie SK3aMEHAIIMOHHOTO Owiera W Jal
NPaBWIBHBIA OTBET HA TEOPETHUYSCKUN BOMPOC, JHOO BBIMIOJHWI JBa
NPAKTUYECKUX 3aJaHusl, HO HE CMOT NPABWJIHHO OTBETUTh HA TEOPETUUYECKHIA
BOIPOC;

70 = 79 % (3 Oamra) mpucBamBaeTcs OOyYArOIIEMYCs, €CIH OH ITOJHOCTBIO
BBITIOJTHUJI OJTHO MPAKTHYECKOE 3a/IaHKE SK3aMECHAIIMOHHOTO OWMIIeTa 1 JOIYCTHI
CYIIIECTBEHHBIC OIMUOKY MPU OTBETE HA TEOPETUIECKUI BOTIPOC;

menee 70% (2 Oamna) mpucBamBaeTcs 00ydaroliemycsi, €CId OH HE CMOT
BBITIOJTHUTH HU OJTHOTO MTPAKTUYECKOTO 3a/IaHUsI SK3aMECHAIIMOHHOTO OMIIeTa.

6. AJAIITALIUA PABOYEN IHPOI'PAMMUbI JJIA JINL C
OI'PAHUYEHHBIMH BO3ZMOKHOCTAMMHU 3/I0POBbBS (OB3)

AnanTupoBaHHas mporpamma pa3padaTbiBaeTCsl NPU HAJIWYUU 3asBJICHUS CO

CTOPOHBI OOydaromierocs: (poauTesie, 3aKOHHBIX MpPEACTaBUTENEH) U MEIUIIMHCKUX
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MoKa3aHui (PEeKOMEHIAIUMAMH TCUXO0JIOTO-MEIUKO-TIeIarorudeckoil komuccun). s
WHBAJIMJIOB aJanTHpOBaHHas oOpa3oBaTeiabHas IIporpaMMa paspadaTbhIBacTcs B
COOTBETCTBHH C WHINBHUIYATHHOU MTPOTPAMMON peaOMITHTAIIHH.
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PACCMOTPEHO

[IpenMeTHO-IIMKIIOBOM KOMUCCHEH
IIporokon Ne 1 ot «30» aBrycra 2024 r.
/ T.I1. YeboTapeBa

«30» aBrycra 2024 r.

JIUCT I/I3MEHEHPIFI, BHOCHUMBIX B PABOYYIO ITPOTPAMMY
15.02.16 TexHoJI0Oruss MAIIHHOCTPOCHUS

YTBEPKJICHHYIO
30.08.2024 r. na 2024-2025 yueOHbI T

Pasznen

Conep:xaHnue 10MOJHEHUIT/M3MeHeH Uil

bruto

Craio

OcHoBanue 151
BHECEHHS
JOIMOJTHEHUSI/U3MeHe
HHUA

1 | TutynbHbIN
JIUCT

Y bumcknii
aBUAIIMOHHBIN
TEXHUKYM

HNHucturyT cpenHero
npogecCuOHaIHLHOTO
00pazoBaHus

pelIeHUs Y4EeHOro
cosera YYHuT ot
29.02.2024 (npoToxoi
Neo 2) o cozmanuu ¢ 01
utons 2022 rona
HNucTtuTyTa cpenHero
pohecCuoHaIBLHOTO
00pa3zoBaHMs MyTEeM
00BEIMHEHUS
Ydumckoro
ABUAIMOHHOTO
TEXHUKYMa U
Konnemxa YYHuT

2 |3.2.
WNudopmannoHn
oe o0ecrieyeHne
oOydeHust

1. bammakos
M.U. Maremaruka
yueOHuK / bammakos
M.U. MockBa
KnoPyc, 2021. — 394 c.
ISBN 978-5-406-

08166-2. — URL:
https://book.ru/book/93
9220.

1. bammakoB
M.MU. Maremaruka
yueOHuk / bamMakos
M.W. Mockga
KnoPyc, 2022. — 394 c.

— ISBN 978-5-406-

09589-8. — URL:
https://book.ru/book/94
3210.

aKTyaJln3anus
JUTEPaATYpPBI
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https://book.ru/book/939220
https://book.ru/book/939220

PACCMOTPEHO
[IpeameTHO-IIMKI0OBOM KOMHUCCHEN
IIporokoin Ne 1 ot «30» aBrycra 2025 r.
/ T.I1. YeboTapeBa

«30» aBrycra 2025 r.

JIUCT I/I3MEHEHPIFI, BHOCHUMBIX B PABOYYIO ITPOTPAMMY
15.02.16 TexHoJI0Oruss MAIIHHOCTPOCHUS

YTBEPKJICHHYIO
30.08.2025 r. Ha 2025-2026 yueOHBII T

Conep:xaHue 10NO0JHEHNH/M3MEeHeHN I

OcHoBaHue 1J9

Ne
BHECEHHS
Pa3nen
/i BuLIo Crano JAOTIOJIHeHH s/ H3MeHe
HUA
1 |3.2. OcHoBHbIE UCTOYHUKH: | OCHOBHBIC UCTOYHHMKHU: | aKTyaTH3alus
Nudopmanmonn JIUTEPATYPhI

oe o0ecIieyeHme
oOy4eHus

1. bammakos
M.U. MaremaTnka
yueOHuK / bammakos
M.U. Mockga
KnoPyc, 2021. — 394 c.
ISBN 978-5-406-
08166-2. URL:
https://book.ru/book/93
9220.

2.  bammakos,
M.U.
IIpakTukym :
IIPAKTHYECKOE

Maremaruka.
y4eOHO-

nocobue / bammakos
M.U., Outuna C.b. —
Mocksa KnoPyc,
2021.—294 c.—ISBN
978-5-406-05758-2.
URL:
https://book.ru/book/93
9104.

1. bammakor
M.M. Maremaruka
yueOHuKk / bammMakos
M.W. Mockga
KnoPyc, 2025. — 394 c.

— ISBN 978-5-406-
15043-6 URL:

https://book.ru/book/95
8781

2.  bammakos,
M.U. MaremaTuka.
[IpakTukym : yueOHO-
MIPaKTUYECKOE
nmocobue / bammakos
M.U., Oatuna C.b. —
Mocksa KnoPyc,
2025.—294 ¢c.— ISBN
978-5-406-15539-4
URL:
https://book.ru/book/93
9104.
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https://book.ru/book/939104
https://book.ru/book/939104
https://book.ru/book/939104
https://book.ru/book/939104
https://book.ru/book/939220
https://book.ru/book/939220
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