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1. OBLIAA XAPAKTEPUCTHUKA PABOUYEN IHPOI'PAMMBI

OBIIEOBPA3OBATEJIBHOI'O YUYEBHOI'O HPEIMETA
«MATEMATHUKA»
1.1. MecTo y4eOHOro mnpeamMera B CTPYKType HNpodeccMOHAIbLHOM

o0pa3zoBartesbHOI mporpammsel CIIO:

OO6meobpa3oBaTenbHbll  yueOHbIM mnpeaMer «MaTtemaTuka»  sBIsSIETCS
o0s3aTeNbHON  YacThio  00IIE00pa30BaTENbHOTO  IUKIA  00pa3oBaTeIbHOM
nporpamMmsl B cooTBeTcTBUU ¢ PI'OC 15.02.16 TexHonorus MammHOCTPOEHHUS.

1.2. e 1 mu1aHMpyeMble pe3yJibTaThl 0CBOCHHS Y4e0OHOr0 nmpeamera:

1.2.1. leap qucuMnInHbI

Copnepxanue mporpammbl  00IIe00pa30BaTENbHOIO Y4eOHOro mnpeameTa
«MareMaTuka» HalpaBlI€HO Ha JOCTHXKEHUE pe3yJbTaTOB €€ U3Y4YeHHUs B
cootBercTBUM ¢ TpeboBaHusimu PI'OC COO c yuerom mnpodeccuoHaIbHOM
HanpasieHHocth PI'OC CIIO no cmneumansHoct 15.02.16 TexHonorus
MaIIMHOCTPOCHHUS.

1.2.2. lesu u 3agaum npeaMeTa — TPeOOBaAHHMSI K Pe3yJbTATAM OCBOCHHUS
npeaMeTa:

ITo yueOHOMY TIpeamety "Matematuka" (BKIIro4as pasaensl "Anredpa u Hadana
marematuueckoro ananmuza", '"T'eomerpus", "BepoatrHocTh u craTucTHKa')
(yrnyOneHHbI ypOoBeHb) TpeOOBaHMsSI K MPEAMETHBIM pe3yJbTaTaM OCBOCHUS
yriayOJIeHHOr0 Kypca MaTeMaTUKU JOJKHBI BKIIIOUYATh TPEOOBAHUS K pE3ysbTaTam
O0CBOEHHUS 0a30BOT0 Kypca U JOMOJIHUTEIBHO OTPAXKAaTh:

1) ymeHue onepupoBaTh MOHATUSIMHU: ONPEJIEICHIE, aKCHOMa, TeOpeMa, CIEACTBHE,
CBOMCTBO, TpPH3HAK, JIOKA3aTEIHCTBO, PAaBHOCHWIBHBIE (DOPMYIUPOBKH;, yMEHHE
dbopMynupoBaTh O00paTHOE U MPOTUBOIOJIOKHOE YTBEPKICHUE, MPHUBOIUTH
MpUMEPbl U KOHTPIPUMEPHI, UCIOJIB30BATH METOJI MAaTeMaTUYECKOM WHIYKIIHH;
MPOBOJINTh JIOKA3aTEIbHBIE PACCYKICHUS TMpPU PEIIEHUU 337a4, OLEHUBATH
JIOTUYECKYIO MPABWIIBHOCTh PACCYKICHUI;

2) yMEHHE ONEepUpPOBATH MOHATUSMH: MHOMXECTBO, TOJAMHOXKECTBO, OMEPALIMU HAJ
MHOXECTBAMU; YMEHHUE HCMOJb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar s
OMMCaHUS PEAJIbHBIX MPOLIECCOB U SIBJICHUN U MPH PEIICHUH 3a/1ay, B TOM YHCIIE U3
JIPYTUX y4eOHBIX MPEIMETOB;



3) ymMeHue onepupoBaTh NOHATHIAMU: rpad, CBA3HBIN rpad, nepeBo, UK, rpad Ha
IUIOCKOCTH, YMEHHE 3aJaBaTh W OMHUCHIBaTh Tpadbl Pa3IMUHBIMH CIIOCOOAMU;
MCTIONB30BaTh Tpadbl P PEIICHUHN 33]1aY;

4) ymeHue cBOOOJHO OMEPHUPOBATh MOHATUSAMU: COYETaHHUE, TIEPECTAHOBKA, YUCIIO
COUCTAaHWH, YHCIO TIEPECTAaHOBOK, OWHOM HBIOTOHA, yYMEHHE TPUMEHATH
KOMOWHATOPHBIE (DaKTHI M PACCYKICHHUS JIJIs1 PEIICHUS 3a/1a4;

5) yMeHHe OnepupoBaTh NOHATUSMU: HATYPATbHOE YUCIIO, IIEI0E YUCII0, OCTATOK IO
MOJYII0, palMOHAJIbHOE  YHUCJIO, UppAlHOHATBHOE  YHCIIO, MHOXECTBa
HATypaJbHBIX, IENbIX, pPAIlMOHATBHBIX, JCHCTBUTEIBHBIX YHCET; YMCHHE
UCIIOJIb30BaTh TPU3HAKA JICTUMOCTH, HAWMCHBIIMK OONIMH  JenuTenh |
HanMeHbIIee 001ee KpaTHOe, anropuT™ EBKiHa mpu penieHnn 3aaq; 3HaKOMCTBO
C pa3JIMYHBIMHU TIO3UITMOHHBIMUA CHCTEMaMH CUUCIICHUS;

6) yMeHHe CBOOOIHO ONEpPHPOBAThH MOHITUSIMHU: CTEMEHBb C IENBIM MOKa3aTeseM,
KOpEHb HATypaJIbHON CTETICHH, CTENIEHb C PAIIMOHAIBHBIM MTOKA3aTeNIeM, CTEIICHb C
JICHCTBUTEIHHBIM (BEIIECTBEHHBIM) TIOKa3aTelieM, JIOTapuM YHUCIIa, CHHYC,
KOCHHYC ¥ TaHTCHC ITPOU3BOJILHOTO YUCIIA;

7) yMEHHE OTIEPUPOBATh MOHATHSIMH: TOXKIECTBO, TOXKIECTBEHHOE ITPeoOpa3oBaHue,
ypaBHEHHE, HEPABEHCTBO, CHCTEMa YpaBHEHUI M HEPaBEHCTB, PABHOCHJIBHOCTH
yYpaBHEHMI, HEpaBEHCTB W CHUCTEM, palUdOHAIbHbIE, HpPpAIMOHAIbHbIE,
noka3arebHbIe, CTETICHHbIE, IOTapu(MUUECKUE, TPUTOHOMETPUYECKHUE YPABHEHHUS,
HEPABEHCTBA U CHUCTEMBI; YMEHHUE PelllaTh YpaBHEHHUsS, HEPABEHCTBA U CUCTEMBI C
MOMOIIBI0 PA3IUYHBIX MPUEMOB; PEIIaTh YpaBHEHUS, HEPABEHCTBA U CHUCTEMBI C
napamMeTpoM; MPUMEHSITh ypaBHEHHs, HEPABEHCTBA, MX CUCTEMBI JIs PEIICHHUS
MaTEMaTUYECKUX 3a/1a4 U 3a]1a4 U3 Pa3InYHbIX 00JIacTel HAYKH U peaibHOM JKU3HH;
8) ymeHHe CBOOOJHO OIEpUPOBATH MOHATHUAMH: Tpaduk (YHKIUH, oOpaTHas
byHKIMA, KOMIO3UIUS GyHKIUH, TuHEHHas (QYHKIUSA, KBagpaTUIHaAs (PyHKIIHS,
cTenieHHass (DYHKIMS C IIeNBIM TOKa3aTelieM, TPUTOHOMETpHYecKue (QyHKIINH,
oOpaTHbIe TpUTOHOMETpUYEeCKHUE (YHKIIUM, MOKa3aTelbHas W JorapupMuyuecKas
GyHKIIMU; yMEHHE CTPOUTHh Tpadukud (YHKIUNA, BBITIOIHATH MPEe0oOpa3OBaAHUS
rpadukoB (QyHKIMI; yMEHUE HCMOIB30BaTh Tpaduku (GYHKIMNA I8 U3yYCHUS
MIPOLIECCOB M 3aBUCUMOCTEH MPHU PEIICHUH 33/1a4 U3 IPYTUX YYCOHBIX MPEIMETOB U
W3 peajbHOW >KW3HM; BRIpaXaTh (HOPMYJTaMU 3aBUCUMOCTH MEXIY BEIMYUHAMU,
yMEHHUE CBOOOJHO OMEPUPOBATH MOHATHAMU: YETHOCTh (QYHKIIUH, IEPHUOTUIHOCTD
GyHKIIMK, OTPAHWYCHHOCTh (YHKIMHM, MOHOTOHHOCTh (DYHKIHH, DJKCTPEMYM
byHKIIMK, HaWOOJbIIIEE W HAaWMEHbIEEe 3HAYCHUS (YHKIMH Ha TPOMEKYTKE;
YMEHHUE TPOBOAUTH HCCIIeOBaHNE (HYHKIIMH, YMEHHE WCIIOJIb30BaTh CBOMCTBA U
rpaduky QyHKIWA 11 perieHus] ypaBHEHUM, HEPABEHCTB | 33724 C MTapaMeTpaMu;



M300pakaTh Ha KOOPAMHATHOM IUIOCKOCTH MHOMKECTBA PEIICHUH ypaBHEHUH,
HEPaBEHCTB U UX CUCTEM;
9) ymeHue CBOOOJHO OMNEPUPOBATH MOHSATUAMH:  TOCJIEIOBATEIHHOCTD,
apumeTuyeckass IpOrpeccusi, TIeoMeTpuYecKas Mporpeccus, OECKOHEYHO
yObIBaro1as reoOMeTpruiecKast Iporpeccus; yMeHUe 3a1aBaTh OCIEe10BaTEIbHOCTH,
B TOM YHCJIE C TOMOUIBIO PEKYPPEHTHBIX (HOPMYIT;
10) yMeHue omepupoBaTh MOHATUSMU: HENPEPBIBHOCTh (PYHKIMH, ACHUMITOTHI
rpaduka QyHKUMHM, IEepBas U BTOpas Mpou3BOAHAS (DYHKIMH, TEOMETPUUYECKUN U
(¢u3nueckuii CMbIC MPOU3BOIHOM, MEpBOOOpa3Hasi, ONPEAEICHHBIH HMHTErpa;
YMEHHE HaxOJWTh AaCUMITOTHl Tpaduka (YHKUUU; YMEHHE BBIYUCIATH
NPOU3BOJIHBIE CYMMBI, MPOU3BEJECHUSA, YAaCTHOIO M KOMIO3UIMU (DYHKIUH,
HaXOAUTh YpaBHEHHME KacaTeJbHOW K Trpaduky (QYHKIMU; YMEHHUE HCIOJIb30BaTh
OPOU3BOJHYIO IS HCCIACAOBAHHUS (PYHKUMH, A7 HAXOXKACHHUS HAWIYYILIEro
pElIeHHs B IPUKIAJAHBIX, B TOM YHCII€ COLMATIbHO-D)KOHOMUYECKUX U (PU3HUECKHUX
3a/iayax, JIJIsl ONpeIeJIeHUs] CKOPOCTH M YCKOPEHUST; HAXOAUTh TUIOMIAJAN U O0BEMBI
duryp ¢ TIOMOLIBIO HWHTErpajga; NPUBOJUTH NPHUMEPbl MaTEeMAaTHUYECKOIro
MOJIETUPOBAHMSI C TIOMOIIIBIO AU (PepeHIInaIbHbIX YPaBHEHUIH;
11) ymeHue omnepupoBaThb NOHATUSAMH: KOMIUIEKCHOE YHCIIO, CONPSKEHHBIE
KOMIUIEKCHBIE YUClIa, MOAYJIb M apryMEHT KOMILJIEKCHOTO 4uciia, ¢popMa 3amucu
KOMIUIEKCHBIX YHCell (TeOMEeTpUuYecKasi, TPUTOHOMETpUYECKas U anredpanyeckas);
YMETh MPOU3BOAUTH apU(METHUECKHE IEHCTBUS C KOMIUIEKCHBIMH YHCIIAMH;
IPUBOAUTH TPUMEPHI UCIIOJIB30BaHUSI KOMILIEKCHBIX YUCET;
12) ymeHue cBOOOIHO ONEPUPOBATH IOHATHAMU: CpeaHee apudpMeThyeckoe,
MeanaHa, HauOoJIbIllee M HAaMMEHbIIIee 3HaYCHUs, pa3Max, JUCTIePCUs, CTAaHAAPTHOE
OTKJIOHEHUE JJIsI ONHUCAHWS  YHCIOBBIX JIaHHBIX; YMEHHE HCCIIEIOBATH
CTaTHUCTHYECKHE JaHHbIC, B TOM YHCIIE C MPUMEHEHUEM TpapUUYECKUX METOJIOB U
AIIEKTPOHHBIX CPEJCTB; TpaUuecKH HCCIEN0BaTh COBMECTHBIC HAOIONECHUS C
MIOMOIIBIO JUArPAMM PACCEUBAHUS U JINHEMHOW PErPECCUU;
13) ymeHue HaXOAWTh BEPOSITHOCTH COOBITHI C HCTHOJIB30BAaHHEM TI'PAPUUIECKUX
METOJIOB; NMPUMEHSTH A pElIeHUs 3a7ad (OpPMYJNbl CIOXKEHUS U YMHOXKCHHS
BEpOSITHOCTEH, (GOpMydy TIOIHOM  BEpOATHOCTH, (Qopmyny  bepHynm,
KOMOWHATOpHBIE (GaKThI ¥ (POPMYIIBI; OLIEHUBATH BEPOSTHOCTH PEATHHBIX COOBITHIA;
YMEHUE OINEpUpOoBaTh MOHATHSAMH: ClydailHas BEJIMYHMHA, pacHpeleleHue
BEPOSITHOCTEH, MaTEMaTU4YECKOE OXHUJAAHHME, JUCHEpPCUs] M  CTaHAAPTHOE
OTKJIOHEHHE CIIy4alHOM BEeIMYMHBI, (QYHKIMH pACIpeAeNeHUs] W IUIOTHOCTH
PaBHOMEPHOI'O, IOKA3aTEJILHOIO M HOPMAJbHOI'O pacCHpeNesieHuil; yMeHUue
UCIIOJI30BaTh CBOMCTBAa W3YYEHHBIX paclpeiesieHud [Uisl pelieHus 3ajad;
3HAKOMCTBO C MOHATHUAMM: 3aKOH OOJIBIIMX YHUCEN, METOJIbl BBIOOPOYHBIX
6



MCCJICIOBAHUI; YMEHUE MMPUBOAUTE MIPUMEPHI MPOSIBICHUS 3aKOHA OOJIBIIIMX YUCET
B MIPUPOIHBIX U OOIIECTBEHHBIX SBICHUSX;
14) ymeHme CBOOOIHO OINEPHPOBATH MOHATHUSMHU: TOYKA, MpsiMasi, TMIOCKOCTH,
IIPOCTPAHCTBO, OTPE30K, JIy4, IIJIOCKUH YIOJI, ABYTPAHHBIN YIOJI, TPEXTPAHHBIN YOI,
MEPECeKAIOIINECs, MapalIeIbHbIE U CKPEIIUBAIOIINECS IPSIMBIE, TapaJUIeTbHOCTD U
MEPICHANKYIIPHOCT MPSIMBIX U TUIOCKOCTEH, YTOJI MEKY MPSIMBIMHU, YTOJI MEKTY
OpsIMON M TJIOCKOCTBIO, YTOJl MEXAY IUIOCKOCTSIMH; YMEHHE HCIOIB30BaTh MPH
pEIICHUH 3a/1a4 U3y4YCHHBIEC (aKThl U TEOPEMBI TIAHUMETPHUH;, YMEHUE OIICHUBATH
pa3Mepbl OOBEKTOB B OKPYXKAIOIIEM MHpPE; YMEHHE OINEPUPOBATH TOHATHUSIMU:
MHOTOTPAaHHUK, CEYCHHE MHOTOTDAaHHWKA, MPABWIBHBIH MHOTOTPaHHHK, MpU3Ma,
nupamuaa, GUTypa W TIOBEPXHOCTh BpaIlEHUs, IWIMHApP, KOHyc, map, cdepa,
pa3BepTKa MOBEPXHOCTH, CEUCHHsI KOHyca M IHJIWHAPA, MapajlieNbHbIE OCH WA
OCHOBaHHIO, CEUEHHUE I1apa, TIIOCKOCTh, Kacaromascs cepbl, MUINHIpa, KOHYCa,
YMCHHE CTPOMTH CEYECHHWE MHOTOTPaHHUKA, H300pakaTh MHOTOTPAaHHUKH, (DUTYPHI
U TOBEPXHOCTH BpAICHUS, UX CCUCHHUS, B TOM YHUCJIC C IMOMOIIBIO 3JICKTPOHHBIX
CPEICTB; YMEHHE MPHUMEHATH CBOMCTBA T€OMETPUIECKHUX (DUTYDP, CAMOCTOATEITHHO
(GopMyIHpOBaTh OMNpPEACICHHUS] H3ydaeMbIX (UTYp, BBIIBHUTaTh THIOTE3Bl O
CBOICTBax M MpHU3HAKAaX T€OMETPUUYECKUX (PUTYp, 0OOCHOBBIBATH MJIM ONPOBEPraTh
UX; YMEHHUE TMPOBOAWUTH Kiaccuukanuio Quryp mo pasauyHbIM IpHU3HAKAM,
BBITIOJHATH HEOOXOAUMBIE JTOTIOTHUTEIbHBIE TOCTPOEHUS;
15) ymenune cBOOOAHO OINEPUPOBATH MOHATUAMH: IUIOHIAAL (GUTYPBI, 00BEM
burypsl, BeIM4MHa yTila, PACCTOSHUE OT TOYKHU JI0 MJIOCKOCTH, PACCTOSTHUE MEXKITY
OpSIMBIMHM, PACCTOSHUE MEXAY IUIOCKOCTSIMHU, IUIOMIanb cephl, IUIOMIAIb
MOBEPXHOCTH  NUPAMHIbBI, TMPU3MbI, KOHycCa, UWJIUHApPA, 00beM KyoOa,
NPSIMOYTOJIBHOTO TMapajuieNienuiesia, MUpaMubl, TPU3MBbI, IWIMHIpA, KOHYcCa,
mapa; yMeHHe HaXOJIUTh OTHOIIIEHHUE 00BEMOB MOJ0OHBIX (HUTYD;
16) yMeHune CBOOOJHO OINEPUPOBATH NOHSATUAMH: JBH)KEHUE, MapajuiebHBIMI
NEPEHOC, CUMMETPUS Ha TUIOCKOCTU M B MPOCTPAHCTBE, MOBOPOT, peoOpazoBaHue
noo0ust, mo00HbIe PUTYPHI; YMEHHE PACIIO3HABATH PAaBHBIE U MO00HBIE (DHUTYPHI,
B TOM 4YHCIE B TMPUPOJE, MCKYCCTBE, ApPXUTEKTYpe; YMEHHE HCIOJIb30BaTh
T€OMETPUYECKUE OTHOIICHUS, HAXOUTh TEOMETPUUECCKUE BETUYNHBI (JTMHA, YTO,
mwiomaas, o0beM) MPHU PEIICHHH 3a7a4 U3 JAPYTrUX y4eOHBIX MPEAMETOB M U3
peaTbHOM KU3HU;
17) ymenue cBOOOJHO OINEPUPOBATH MOHATUAMHU: NPSIMOYrOJbHAsA CHUCTEMA
KOOPJIMHAT, BEKTOP, KOOPAMHATHI TOUYKH, KOOPJUHATHI BEKTOPa, CyMMa BEKTOPOB,
MPOU3BEICHUE BEKTOpa HA YHMCIO, pa3joKeHHe BEKTOopa Mo 0a3ucy, CKaspHOE
MPOU3BEJICHUE, BEKTOPHOE TPOU3BEIACHUE, YIOJd MEXKIy BEKTOpaMHU; YMEHUE
WCITOJIb30BaTh BEKTOPHBIM U KOOPIUHATHBIN METOJ JIJIsl PEIICHUS TEOMETPUICCKUX
7



3a/1a4y U 3a7a4 APYTUxX y4eOHbIX MPEAMETOB; ONEPUPOBATH MOHATUAMU: MaTpuLa 2
X 2 1 3 X 3, onpenenuTens MaTpULbl, FTEOMETPUYECKHUI CMBICII OITPENEITUTEINS;

18) ymeHue MoJIeTupoBaTh pealibHbIE CUTYallUU Ha A3bIKE MAaTEMAaTUKU; COCTABIIATh
BBIDQ)XEHUS, YPaBHECHMS, HEPABEHCTBA W HX CHCTEMBI [0 YCJIOBHIO 3aJayH,
UCCJEeI0BAaTh IOCTPOEHHBIE MOJEIM C MCIOJIb30BAHUEM afmapaTta anreopsl,
MHTEPIPETUPOBATH MOJYYEHHBIN pE3yJIbTAT; CTPOUTh MAaTEMATUYECKUE MOJIEIH C
IIOMOIIIBI0 TE€OMETPUUYECKUX IMOHATHN M BEJIWYUH, PEIIAaTh CBSA3aHHBICE C HHUMH
MIPAKTUYECKUE 3aa4l; COCTABISATh BEPOSTHOCTHYIO MOJIENb U UHTEPIPETUPOBATH
NOJIyYEHHBIM  pE3yibTaT;  pemarh  NPUKIQJHBIE  33Ja4d  CPEACTBAMH
MAaTeMaTUYECKOTO aHaliu3a, B TOM YHCIE COLUAIbHO-DKOHOMHUYECKOTO U
(bU3UYECKOro Xapakrepa;

19) ymeHue BbIOMpATh MOAXOISIIMN METON [JIsl PELIEHUs 3a/layd; MOHHUMAaHHUe
3HAYMMOCTH MAaT€MAaTUKH B U3yYEHUU MPUPOJHBIX U OOIIECTBEHHBIX MPOLECCOB U
ABJICHUH; YMEHUE pPACIO3HABATH MPOSBICHUE 3aKOHOB MATEMAaTUKH B MCKYCCTBE,
YMEHUE MPUBOIUTH TPUMEPBI MATEMATHUYECKUX OTKPBITUI POCCUHCKON U MUPOBOI
MaTeMaTUYECKON HAyKH.



2.CTPYKTYPA U COAEPKAHUE YYUEBHOI' O ITPEIMETA

2.1. O0bem yueOHOro npeamMera u BUAbI y4eOHOH padoThI

Bup yyeOHol padoThI

Oovem 6 uacax*

Cemectp 1 2 3
O0beM 00pa3oBaTeIbHOI MPOrpPaMMbI 69 69 131
y4eOHOro nmpeaMera

B T.4.

OCHOBHOE COepKAHHE 66 66 116
B T. 4..

TEOopeTuYecKoe 00ydeHue 36 36 58
IIPAKTUYECKUE 3aHATUSI 30 30 58
IMpodeccuoHaIbLHO-OPUEHTHPOBAHHOE

cojiep:KaHue (colepskaHue NMPHKJIATHOTO 8 8 8
MO/1YJIfA)

B T. U.:

TEOpeTUYecKoe 00ydeHue

IIPAKTUYECKUE 3aHATUSI 8 8 8
CamocrosiTeqibHas padora 3 3 7
NuauBuayaibHbIi NPoeKT (Oa/nem)™™ HeT
IIpomexyTouHasi aTTeCTALMS 9K3aMEH




2.2. TemaTH4ecKHH IJIAH U COAepP:KaHUe y4eOHOro npeamera MareMaTuku

HaumenoBanue Coaepikanue yueOHOro MaTepuasia, NpaKTHYeCKUe 3aHATHS, O0bem
pa3iesioB M TeM caMoCTosiTe]IbHAasi paboTa 00y4YaommXxcst 4acoB
1 2 3
Pa3nes 1. Anredpa u Haya1a MaTeMaTHYeCKOI0 AHAJIU3A
Conepxanue y4eOHOTO MaTepHaa
Henp u 3amaun MareMaTUKU MpPU OCBOCHHWM CHEIHATbHOCTH. Uuciaa M BblUMCICHUS. BblpakeHus u
Tema 1. 1 npeoOpazoBaHus 2
TlosTopenue kypca 2 | YpaBHeHus u HepaBeHcTBA. CHUCTEMBbl ypaBHEHUI U HEPABEHCTB 2
MaTeMaTUKHU
OCHOBHO LIKOILI [IpakTrueckue 3aHATHS
1 | Bxonnoit koHTpoJsib. Bhluncienus u npeoOpa3oBaHusi. Y paBHEHMs 1 HEPABEHCTBA. 2
2 | CocraBienne u penieHre npodeccuoHaIbHBIX 33/1a4 C TIOMOIIBI0 YpaBHEHUH 2
CopepxaHnue yueOHOro Marepuala
1 | CrenenHas (QyHKIMS, €€ CBONCTBA 2
Tema 2. 2 | [IpeoOpazoBaHme BRIpKEHUH ¢ KOPHIMHU N-OW CTENEHU 2
Crenenu U KOPHH. 3 CBolicTBa CTENEHU C PAIIMOHAIBHBIM U JEHCTBUTEIBHBIM MMOKA3aTEISIMU 2
Crenennas [IpakTruueckue 3aHATHS
bynicums 1 | Crenenu u kopuu. CreneHHass GyHKIIHS 2
2 | Pemienue uppanyoHaabHbIX YpaBHEHU U HEPABEHCTB 2
Copepxanue yueOHOro Marepuaia
1 | IlokasarenbHasi GyHKIIMS, €€ CBOHCTBA 2
2 | Pemienue noka3aTenbHbIX YPaBHEHUN U HEPABEHCTB 2
Tema 3. 3 | Cucrembl IOKa3aTeNbHBIX YpaBHEHUH 2
IloxasaTensaan [IpakTuueckue 3aHATHS
pyHknus -
1 | [lokaszarenbHas GyHKIIHUSA, €€ CBOMCTBA
2 | Pemienue noka3aTenbHBIX YPAaBHEHUN U HEPABEHCTB
3 | Cuctembl oKazaTenbHBIX YPaBHEHUN 2

Cogepxanue yueOHOro MaTepuala
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1 | Jlorapudm uncna. JlecsTHUHBINA U HATYpaIbHBIN JOTapU(MBI, YUCIIO € 2
2 | CgoiicTtBa norapugmoB. Onepanus J0rapupMUpoOBaHUs 2
3 | Jlorapudpmuueckas QyHKIH, €€ CBOWCTBA 2
Tema 4.
4 | Pemenue norapupMuyeckux ypaBHEHHI 1 HEPABEHCTB 2
Jlorapugmel. —
5 | Cucremsl Jlorapu()MUIECKUX YpaBHECHUN 2
Jlorapudpmuveckas
[IpakTrueckue 3aHsATHS
dynkuus v
1 | Jlorapudm uncna. Jlorapudpmudeckas pyHKuus, ee CBOMCTBA 2
2 | Pemenue norapupmuyeckux ypaBHEHUN 2
3 | Pemenue norapupMuyeckux HEPaBEHCTB 2
4 | Jlorapu¢msbl B IpUpoje U TEXHUKE 2
CopepxaHue yueOHOro Marepuasa
1 | TpuroHoMmerpuueckre GyHKIIMH MPOU3BOJIBHOTO YyIUIa, yucia. PaauanHas u rpajycHas Mepa yria 2
2 | OCHOBHbIE TPUTOHOMETPHYECKHE TOKIeCTBA. DOPMYIIbI IPUBEICHUS 2
3 CuHyC, KOCUHYC, TAHT€HC CYMMBI U Pa3HOCTH ABYX yrioB. CHHYC U KOCUHYC IBOMHOIO yria. @opMyJibl 2
MIOJIOBUHHOTO yIJla
4 | ®yakuun, ux coictBa. CriocoObl 3a1anust GyHKITUH 2
5 | Tpuronomerpudeckue GyHKIIUUA Y = COS X, Y = Sin X, UX CBONCTBA U Tpaduku 2
Tema 5. OcHoBbt [IpakTruueckue 3aHATHS
TPUTOHOMETPHH.
Tpuronomerpuyeck | 1 | Tpuronomerpuueckue GyHKIMU MPOU3BOJIBLHOTO yIiia, Yucia. Paqnannas u rpaaycHas Mepa yria. 5
e PYyHKINHU
(hynxn 2 | OcHOBHBIE TPUTOHOMETPUYECKHE TOXKecTBA. DOpMYIIbl IPUBEACHUS 2
3 CuHyc, KOCHHYC, TAHI'€HC CYMMBI M Pa3HOCTHU JBYX Yri0B. CHHYC U KOCHHYC IBOHHOrO yria. @opmyiisl 2
MIOJIOBUHHOTO yIJla
4 | OnucaHue NpOU3BOJICTBEHHBIX IPOLIECCOB C MOMOIIbIO IPaUKOB PYHKIHIT 2
3

CamMocrosTenbHas pa60Ta

1

Hpeo6pa3013aHI/m C IIOMOHIBIO BCIIOMOTATCJIIBHOI'O apIr'yYMCHTA

Tema 5. OcHOBBI
TPUTOHOMETPHH.

Cogepxanue yueOHOTO MaTepHuaa
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Tpuronomerpuueck | 6 | TpuroHomerpuueckue GyHKIUH y = tg X, Y = ctg X., UX CBOICTBa U rpaduku 2
ue pyHKIHH 7 | [IpeoOpazoBanue rpag kOB TPUTOHOMETPUUYECKHUX (PYHKITUI 2
8 | OOpaTHbBIE TPUTOHOMETPHUYECKUE PYHKIHH 2
9 | TpuroHomMeTpUYECKUE YpaBHEHUS 2
10 | TpuroHomeTpuuecKue HEPaBEeHCTBA 2
11 | CucreMbl TPUTOHOMETPUUECKUX YpaBHEHUN 2
[IpakTrueckue 3aHATHS
5 | Tpuronomerpuyeckue QyHKINU, UX CBOWCTBA U rpauKu 2
[IpeoGpa3oBanue rpaduKoB TPUTOHOMETPUUECKUX (YHKIIMMA 2
7 | OOparHble TPUTOHOMETPUYECKHE PYHKLINN 2
8 | TpuroHoMeTpuyecKre ypaBHEHUS 2
9 | CucrtemMbl TPUTOHOMETPUYECKUX YPaBHEHHUN 2
10 | TpuroHoMeTpHUYECKHE HEPABCHCTBA 2
CopepxaHnue yueOHOro Marepuaia
1 beckoneunas uucioBas nociaeaoBaTeNbHOCTb. [Ipenen urcnoBoil mocie0BaTeIbHOCTH. 2
2 Ipenen ¢pynxunn. Teopems! o npenenax ¢pyHkimid. [IpaBuia BeIUMCICHNS IPEEIoB. 3aMedaTeNbHbIe Peaessl. 2
3 | [lonsarue nmpousBoaHOM. DopMyInbl U nipaBuiia Au¢GepeHITTPOBAHUS. 2
4 | Ilpou3BoHbIE CyMMBI, Pa3HOCTH MIPOU3BEIACHHUS, YACTHOTO. 2
5 | [Ipou3BogHBIC TPUTOHOMETPUYECKUX QyHKIUH. [Ipor3BOgHAS CIIOXKHOUW (QYHKITIH 2
Tema 6. 6 | ['eomerpuuecknii u GU3NUECKUNA CMBICT POU3BOIHON. YpaBHEHHUE KacaTelIbHON K rpaduKy QyHKITUH. 2
MpousBoxHas 7 | duznveckuii cMbICI TPOU3BOAHON B IPO(HECCHOHANBHBIX 3a/1a4ax 2
byHknumn, ee 8 | Ilonsarue o HenpeprIBHOCTH (GYHKIMU. METOI MHTEPBAJIOB 2
NpUMEHCHHE 9 | MOHOTOHHOCTB (DYHKITUU. DKCTPEMYM (PYHKITHH. 2
Huddepenuuan GpyHkuuu u ero reoMmerpuueckuil cmbicia. [IpousBonnbie n auddepeHuans BpICIINX 2
10 MOPSIIKOB
11 | Bropas npousBoaHas u e€ pusnueckuii cMbici. Boimyknocts rpaduka Gpyaxmnun. Touku neperuoa. 2
12 | UccnenoBanue QyHKIMU U TIOCTPOEHUE TPaPUKOB. 2
[TpakTudeckue 3aHATHS
1 ‘ Briuncnenue npenenoB YMCIOBBIX MOCIEA0BATENIBHOCTEN 2
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Brraucnenue npenenoB GyHKIHA

Brruncnenue npou3BoAHbIX GYHKIUH

Brruucnenue muddepennnanos GyHkuui

Breraucnenne IMPOM3BOAHBIX BEICHIMX ITOPAIKOB

MOHOTOHHOCTh (PYHKIHHU. DKCTpeMyM (YHKIIUH.

Bemyknocts rpaduka pynkuuu. Touku neperuoda.

O N[OOI WIN

[TosHoE MccnenoBanue GyHKIUH

9

HaXO)KI[eHI/IC OINITUMAJIBHOTO PE3yjibTaTa C MOMOIIBLIO HpOI/I3BOI[HOI\/JI B IPAKTUYCCKUX 3aaadax

NININININININDN

CamocTrosrenpHas padoTta

1

‘ [Ipunoxenne quddepennrana K NpuOINKEHHBIM BbIUHUCICHUSIM

Tema 7.
IlepBooOpa3nas
byHkumn,
NpuMeHeHue

(9

Cone

aHue yueOHOro Marepuasa

[epBooOpaznas. HeorpenenéHuplii nHTErpai u ero cBoiictBa. OCHOBHBIE (POPMYITBI HHTETPUPOBAHHSI.

WHTerpupoBaHue METOI0M 3aMEHBI ITepeMEHHOM.

ITousarue 00 OMMPCACIICHHOM wuHTerpajne KakK IIIOoIIaan KpPIBOHHHef/'IHOI)'I Tpancuuun. OCHOBHBIE CBOMCTBa
OIpEAEIEHHOr0 HHTETpaa.

Brruncnenue onpenenéHHOro HHTerpaga METoAaMy 3aMEHbI [IEPEMEHHOM.

[Ipumenenune onpenenEHHOro HHTErpaa AJsl BRIYUCICHHS TUIOMIAeH IIOCKUX QUTyp.

N

KTHUYCCKHE 3aHATHUA

HeonpenenénHnelii naTErpal.

HaxorxzneHne HeonmpeAeNIeHHOr 0 HHTerpaia METOAOM 3aMEHbI TIePEeMEHHOM.

OmnpenenéHHBIN HHTETpAIL.

Beruncienne onpeaeneHHoro HHTErpaia METoJ0M 3aMEHbI IEpEMEHHOM

Beruncienue miommaaei miockux ¢uryp.

ovm.hoomna»g’:lm.h w N
oo

OnpeneneHHblid THTErpall B )KU3HU

NINININI NN

Tema 8.

KoMmmiekcHblie
YHucJaa

Cone

PIKAHUC yqe6Horo MaTcpHrajia

ITonsaTHEe KOMIIJIEKCHOTO YHCJIA. COHpH)KeHHHe KOMIIJICKCHBIC YHUCJId, MOAYJIb U apIT'YMCHT
KOMIIICKCHOI'O YHCJIa. AJIFCGpaI/I‘{eCKaﬂ Q)opMa 3aIlIMCHU KOMIIJICKCHOI'O 4YHCJia.

N

2

FeOMeTpI/I‘IeCKaSI U  TPUTIOHOMCTPpHUYCCKAA q)OpMBI 3alIMCHM KOMIIIICKCHOI'O 4HCJia. HeﬁCTBHH C
KOMIIJICKCHBIMHU YU CJIaMH

HpaKTI/IquKI/Ie 3aHATUA

1

‘ Brimonnenus aelicTBUil ¢ KOMIUIEKCHBIMH YMCJIaMU B airedpandeckoit popme
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BrimosHeHust AeCTBUN ¢ KOMIUIEKCHBIMH YHCIIaMH B TPUTOHOMETPHYECKOH opme

BrimosHeHust AeCTBUI ¢ KOMIUIEKCHBIMH YHCIAMH B MTOKa3aTeabHOU hopMme

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YHCECI

CamocrositenpHas paboTta

1

HpI/IMepI)I HCIIOJIB30BaHUsA KOMIIJICKCHBIX YHUCCII

Paznea 9.

MHoxecTBa.
DJIeMeHThI Teopuu

rpagos

Conepkanue yd4eOHOro MaTepuaia

1

MmuoxecTtBa.

2

I'pader

[IpakTrnueckue 3aHATHS

1

Omneparuu ¢ MHOYKECTBaMH.

2

Omneparuu ¢ rpadamu

CamocTtosrensHas padoTta

1

[Ipumeps! ucnonb3oBanus rpagos

Paspnen 2. I'eomerpus

Tema 10. IIpsimbie u
IUIOCKOCTH B
NPOCTPAHCTBE

Tema 11.
Koopaunatsl u
BEKTOPbI

Cognepxkanne y4eOHOro MaTepuasa

OCHOBHBIE TIOHATHSI CTepeoMeTpuu. Pacnosioxkenrne npsMbIx U 1uiockocTed. [lapannenbHOCTh TPSMBIX,

1 . .

MPSIMOM U TJIOCKOCTH, TIIIOCKOCTEH
2 | llepneHauKyasspHOCTh MPSMBIX, OPSIMOM U TIJIOCKOCTH, IJIOCKOCTE. Teopema 0 Tpex nepneHIuKyasapax
3 | [lapannenbHble, HEPIEHAUKYISIPHBIE, CKPEUTUBAIOIINECS MPSMBbIE

HpaKTI/I‘IeCKI/Ie 3aHATUA

1 | PacnonokeHue npsiMbIX U MIOCKOCTEN
2 | IlepnieHAMKYISIPHOCTD NPSIMBIX, IPSIMOM U TIOCKOCTH, TNIOCKOCTEH
3 | [MapannenbHble, HEPIEHAUKYIISPHBIE, CKPEUTUBAIOIINECS MPSMBbIE

Copepxanue yueOHOro Marepuala

[[eKapTOBLI KOOpAUHATBI B IIPOCTPAHCTBE. Paccrosinue MCXKAY ABYMS TOYKAMH. KOOp,I[I/IHaTBI CCPCANHDBI
OTpEC3Ka

BCKTOpLI B IIPOCTPAHCTBE. Vron MCIKAY BEKTOPAMHU. CKaJ’IHpHOe MMPOU3BCACHUC BEKTOPOB

HpaKTI/IquKI/Ie 3aHATUA
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1 | JlekapTOBBI KOOPAUHATHI B IPOCTPAHCTBE. BEKTOPHI B MPOCTPAHCTBE. 2
2 | Yrox mexay Bektopamu. CKalsipHOE MPOU3BEICHHE BEKTOPOB 2
3 | IlpakTUKO-OpUEHTUPOBAHHBIC 334 HA KOOPAMHATHOH IIIOCKOCTH 2
CopepxaHnue yueOHOro Marepuaia
MmuororpanHuk u ero cocrapiswomme. [Ipusma, ee cocrapnsmomue, ceuenue. [Ipsimas U npaBuiibHAS
1 nipu3Mbl. CUMMETpPHS IPU3MBI.
2 | Hapamnenenumnen, kyo. Ceduenne kyoa, napamwienenumneaa. CuMmMerpus Kyoa.
3 [Mupamuna, ee cocraBistomue, ceuenue. [IpaBunbHas nupamuaa. YceueHHas nupamuaa. CUMMETpHs
MMUPAMU/IBI.
4 | boxoBas 1 MOJIHAS IOBEPXHOCTH MPU3MBI, TUPAMUJIBI 2
5 | IIpaBunbHBIE MHOTOTPAaHHHUKH, UX CBOMCTBA 2
6 | Humunap, ero cocrapistomue. CeyeHne NMIMHAPA 2
7 | Konyc, ero cocrapnstomue. CedueHne KoHyca. Y cedeHHbIN KOHyC. CedeHHe YCEeYeHHOTO KOHYCa 2
8 | tlap u cdepa, ux ceuenus 2
Tema 12. 9 | Ilonarue 06 o0bemMe Tena. OTHOIMIEHHS 00BEMOB OJOOHBIX TEI. 2
MHOrorpaHHHKH 1 10 | O6beMbl 1 TIIOMIAN TIOBEPXHOCTEH Tel 2
TejIa BpaleHus 11 | KomOuHaIMu MHOTOTPAaHHUKOB M TEJ BpaAICHUS 2
12 | T'eomeTpuyeckne KOMOMHAIIMN HA MTPAKTUKE 2
[IpakTruueckue 3aHATUS
1 CaoiicTBa IpU3MBI U TTapaliesenue/ia. 2
2 CaoiicTBa IMpaMHUIBL. 2
3 Tena u moBepxHocTH BparieHus. CBOHCTBA HUINHIPA.
4 CaoiicTBa KOHYyCA. 2
5 CaoiicTa mapa 2
6 CedeHus T B IPOCTPAHCTBE 2
7 | OObEMBI ¥ IUIONIAIN TOBEPXHOCTEH TEJ 2
8 | I[Ipumepsl cuMMeTpHii B mpodeccuu 2
CamocTtosrensHas paboTta
Brruncnenue 06beMoB (puryp BparieHusl ¢ MOMOIIBbIO ONPEAeTICHHOTO HHTErpaia 3

Pa3nen 3. BeposiTHOCTDH M CTATHCTHKA
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Cone

prkaHue yaeOHOTro Marepuasia

Pasnen 13. 1 | OcHOBHBIE MOHATHS KOMOMHATOPHKH. 2

JJIeMeHTEI 2 | CoObiTHE, BEpOSTHOCTD COOBITHS. CIOXKEHHE U YMHOKEHHUE BEPOSITHOCTEH 2

KOMOHHATOPHKH, 3 | AuckpeTHas ciy4aiiHasi BEJIMYMHA, 3aKOH €€ pachpeiereHus.3a1auu MaTeMaTH4eCKOM CTaTUCTUKHI 2
cratueTien [IpakTHueckue 3aHATHS

Teopuu . 1 | DneMeHTH KOMOMHATOPUKHU. DIIEMEHTHI CTATUCTUKU M TEOPHH BEPOSTHOCTEH 2

BeposiTHOCTEH 2 | BepostHOCTH B poeccnOoHAIBHBIX 3a1a9ax 2

3 | Cocrapnenue Ta0nUIl U AUarpaMm Ha MPAKTHKE 2

JK3aMeH
MaxkcumajibHasi ydeOHasi HATPy3Ka 269
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3.YCJIOBUS PEAJIM3AIIMU PABOYEH IIPOTPAMMBI YUYEBHOI'O
NPEAMETA

3.1. [lnsa peanu3anvu IpPOrpaMMbl y4eOHOIro mpeaMera JOJKHbI ObITH
NpeaycMOTPeHBI cJiedyolue cnenuajJbHble OMelleHns :

Peanuzanusa nporpamMmbl ydeOHOTrO mpeamera TpeOyeT Haauyusi yueOHOro xaOuHeTa
MaTEeMaTUKH.

O6opynoBaHue yuyeOHOTO KaOUHeETa:

- IOCaJI0YHBIE MECTA M0 KOJIMYECTBY 00ydaroUInuXCs;

- pabouee MEeCTO Mpeno/iaBaTes;

- KOMIUIEKT Y4eOHO-HATJISAIHbIX TOCOOUIA;

- 3a/1aHMS1 111 KOHTPOJIBHBIX paboT;

- IPOPECCUOHATILHO OPUEHTUPOBAHHBIC 3a1aHMUS;

- MaTepuabl HK3aMeHa.

Texuuueckue cpeacta oOydeHUs:

- IEPCOHAJIbHBIN KOMIBIOTEP C JUIIEH3UOHHBIM MPOTPAMMHBIM 00€CTIeUeHUEM;

- IPOEKTOP C HKPAHOM.

3.2. UudopmanuoHHoe odecrieueHne 00ydeHust
OCHOBHBIE UCTOYHHUKHU:

1. bammvakoB M.M. Marematuka : ydeOnuk / bammakoB M.M1. — Mocksa :
KuoPyc, 2021. — 394 c¢. — ISBN 978-5-406-08166-2. — URL:
https://book.ru/book/939220.

2. bammvaxkos, M.M. Matemaruka. [IpakTukyM : y4eOHO-IPAaKTHYECKOE TTOCOOUE
/ bammmako M.U., Outnna C.b. — Mocksa : KaoPyc, 2021. — 294 ¢. — ISBN 978-5-
406-05758-2. — URL: https://book.ru/book/939104.

JIonOJMHUTENbHBIE UCTOYHUKMU:
1. Bboromonos H.B. Ilpakthueckue 3aHsITHS MO MaTeMaTuke: Y4deOHOe

mocoOue i CPeIHHUX CIENHaTbHBIX yueOHbIx 3aBeneHui/H.B. boromono. — 6-¢
n3a., crep. — M.: Beicmr. mk., 2003. — 495 c.
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4. KOHTPOJIb U OLHEHKA PE3YJIBbTATOB OCBOEHHMSA YYEBHOI'O
NPEAMETA

KOHTpOJIB N OICHKa PpC3yjibTaTOB OCBOCHHUA IMPEAMETa OCYHICCTBIIACTCA
mpernogaBaTcjicM B IPOLECCE IMPOBCACHUA IPAKTHYCCKUX BaHHTHf/’I, TCCTUPOBAHM:A, a

TAaK)K€  BBIMIOJIHEHUS  OOYYAIOIMMUCS HWHAWBUIAYAIbHBIX 3aJaHUM, MPOCKTOB,
HCCIIEIOBAHUM.
®opMBbI 1 METOABI KOHTPOJIS
PesyabTaTsl 00yyeHus P A P
pe3yJabTaToB 00y4YeHHsl
OcBoenne coaepxanus yueOHoro mnpenMera | OCHOBHbIE ~ METOJABI  KOHTPOJIS
«Maremaruka» obOecnieunBaeT JOCTH)KEHHUE | 3HAHWW: TEKYIUH, IEPUOJUIECKUN U
00y4aroUUMUCS CIEIYIOIIUX Pe3yJIbTaTOB: UTOTOBBIA KOHTPOJIb.
JUYHOCIMHBIX:

c(hOpMUPOBAHHOCTD MPEACTABICHUI O MaTEMaTHKe
KaK YHUBEpPCAJbHOM SI3BIKE HAyKH, CPEACTBE
MOJICTUPOBAHUS SIBJICHUW W TIPOILIECCOB, HUIEAX W
METOJIaX MaTeMaTHKH;

MMOHMMAaHHE 3HAYMMOCTH MAaTeMAaTHKHU TSI HAy9HO-
TEXHUYECKOTO  Iporpecca, cHOopMHPOBAHHOCTH
OTHOIIEHUS K MaTeMaThuKe Kak K  4YacTH
o011eYenoBeuecKoi KylIbTyphbl Yepe3 3HAaKOMCTBO C

HUCTOpUEN pPa3BUTUA MATEMATHUKH, HBOJIOLMEH
MaTeMaTUYeCKUX UJIeH;

pa3BuTHE JIOTUYECKOTO MBIILIICHUS,
MIPOCTPAHCTBEHHOTO BOOOpakeHus,
AITOPUTMUYECKON KYJIBTYpBHI, KPUTHYHOCTHU

MBIIIUICHHS Ha YPOBHE, HEOOX0IUMOM 17151 OyayIneit
podeccHoHAIBHON JIESATEIILHOCTH, I
MPOJIOJIKEHHS 00pa30BaHUs U CaMOOOpa30BaHUS;

OBJIAZICHUE  MAaTEeMAaTUYCCKUMHU  3HAHUSAMH U
YMEHUSIMH, HEOOXOJIUMBIMH B  TIOBCEIHEBHOM
KU3HHU, JUII OCBOCHHUS CMEXHBIX ECTECTBEHHO-
HAyYHBIX JTMCIUTUIAH u JMCIUTUTAH
npo(ecCHOHAPHOTO  [MKJIA, Ui [OJIyYCHHUS
oOpa3oBaHusi B 00IacTsaX, He TpeOyoImX

yriayOJIeHHON MaTeMaTUYeCcKOi MOArOTOBKH;
TOTOBHOCTh U CIOCOOHOCTH K 00pa30BaHUIO, B TOM
gyclie caMOOOpa30BaHUIO, HA MPOTHKEHUU BCeil
YKU3HU; CO3HATEJIbHOE OTHOLLIEHUE K HETIPEPHIBHOMY
00pa3oBaHUIO Kak YCIIOBHUIO YCHEIHOU
npodeccuoHaIbHON 5 oO1IecTBeHHOM
JEATEIIbHOCTH;

TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSITEIbHOMN
TBOPUYECKON ¥ OTBETCTBEHHOM JIEATEIILHOCTH;

TOTOBHOCTb K KOJIJICKTHBHOM pabore,
COTPYIHUYECTBY co CBEPCTHUKAMHU B
00pa3oBaTeNbHOM, 0OIIECTBEHHO TMOJIC3HOM,

Tekymmii KOHTPOJIb POBOJUTCS B

dopwme:

— YCTHOTO OITpocCa;

— THUCBMEHHOTO ompoca
(camocTOSITeNILHOM u
KOHTPOJIBHON palbOThI);

— TIPOBEPKHU BBITIOJTHCHUS
MUCHbMEHHBIX JOMAaITHUX
pabor;

— TECTUpPOBAHUS 110 TEMaM.
[TpoBepka MOKET OBITH
WHIUBHUIYAIbHOW, (POHTAIBLHON U
KOMOWHHPOBAHHOM.
Ilepuoauyeckuii  KOHTPOJIbL B
dopwme:

MUCBMEHHOM paboThl MO KaXIOMY
paszeny mnpeaMera.

®opma IIPOMEXYTOUYHOU
aTTecTaluu, YCTaHOBJICHHAs
yueOHBIM IUTAaHOM B  KoHIE 1

cemectpa — auddepeHIMpOBaHHBIN
3a4er, 2 CeMecTpa — HK3aMeH.
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y4eOHO-HMCCIIeI0BATENbCKOM, TPOCKTHON U JIPYyrux
BHUAAX ACATCIIBHOCTU,

OTHOIICHHE K TPO(ECCHOHATHHOU IeSATEIbHOCTH
KaK BO3MOKHOCTH Y4YaCTUA B PCIICHHUU JIMYHBIX,
0O0IIeCTBEHHBIX, rocy1apCTBEHHBIX,
0OIIeHAIIMOHATBHBIX MPOOIIEM;

Memanpedmemelx:

YMEHHME  CaMOCTOSTENIbHO  OINpEAETATh  LIEIU
JEATETBbHOCTH U COCTABIIATH IJIAHBI IESTEILHOCTH,
CaMOCTOSITEIIEHO OCYIIECTBIISATh, KOHTPOJIUPOBATH U
KOPPEKTHPOBATH JIEATEILHOCTh; UCIOJIB30BAaTh BCE
BO3MOXHbIE pecypcsl TSt JOCTYKEHHS
MOCTaBJICHHBIX IEJie W peajlu3alyy IUIaHOB
NeITeIbHOCTH; BBIOMPATh YCIEIIHBIE CTPATETHH B
Pa3IMYHBIX CUTYAIHAX;

YMEHHUE MPOJTYKTHBHO o0marscs "
B3aUMO/JICHICTBOBaTh B IPOILIECCE COBMECTHOM
NESTeNbHOCTH, YYUTHIBaTh  TO3HWIHMU  JPYTUX
YYaCTHUKOB NEeSATENbHOCTH, 3¢ deKTUBHO
paspeniaTh KOH(PIUKTHI;

BJIaJICHNEC HaBBIKAMH IT03HABATEIHHOH, Y4eOHO-
HCCIIEIOBATENIbCKOW M TMPOEKTHOM JeATeIbHOCTH,
HaBBIKAMHU paspelnieHus mpoosieM; CIOCOOHOCTh U
TFOTOBHOCTh K CAaMOCTOSITEJIbHOMY TIOMCKY METOJIOB
pelleHusT TOpPaKTHUYECKUX 3aaad, MPUMEHEHUIO
Pa3IMYHbBIX METOJIOB TIO3HAHMS,

TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSITEIbHOMN
MH(OPMALIMOHHO- MO3HABATENbHON AEATEIbHOCTH,
BKJIIOYAsi YMEHHE OPUEHTUPOBATHCSA B PA3IUYHBIX
HCTOYHUKAX HH(OpMAINK, KPUTUUECKH OI[CHUBAThH
U MHTEPHPETUPOBATH MHPOPMAIHIO, HOTYyIaeMYIO
13 pa3IUYHbIX UCTOYHUKOB;

BIIQJICHUE SI3BIKOBBIMH CPEICTBAMU: YMEHHE SICHO,
JIOTUYHO M TOYHO M3JIaraTb CBOIO TOYKY 3pEHUS,
WCII0JIb30BATh aJIeKBATHBIE SI3bIKOBBIE CPE/ICTBA;
BIIaJICHUE HaBBIKAMU IO3HABATENbHOU pediexcuun
KaKk OCO3HAHMs COBEpLIAEMBbIX JCHCTBUA U
MBICIIUTEIBHBIX TPOILIECCOB, HMX pPE3yAbTaTOB U
OCHOBAaHUM, TPaHUI] CBOET0 3HAHUA M HE3HAHWUS,
HOBBIX TMO3HABATENBHBIX 33/1a4 U CPEICTB AJIS UX
JOCTHKEHHUS;

LEJIEYyCTPEMJIEHHOCTh B TOUCKAaX U TMPUHATHH
pemeHuif, cooOpa3uTeNbHOCTh M HMHTYWIUS,
Pa3BUTOCTh MPOCTPAHCTBEHHBIX IPEICTaBICHUI;
CMOCOOHOCTh BOCHPUHUMATh KPacoTy M TapMOHHUIO
MUpa;

npeoMemHbIX:

C(bOpMI/IpOBaHHOCTB HpCI[CTaBJ'IeHI/Iﬁ O MaTCMaTHuKEC
KaK 94aCTH MHpOBOfI KYJIBbTYPBI U MCCTC MAaTCMAaTUKU
B COBpeMCHHOﬁ OHUBUIINM3a1lI1U, croco0ax OIMUCaHMS
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SBJICHUN peajbHOT0 MHpPAa HAa MaTeMAaTHYECKOM

SI3BIKE;

—  c(OpPMHUPOBAHHOCTH MpeACTaBICHUIN 0
MaTeMaTHYEeCKUX TMOHATUAX KaK  BaKHEHIIMX
MaTeMaTHYEeCKUX MOJIEJISIX, MO3BOJISIOIINX

OIMIMCBIBATb X U3Yy4YaTh Pa3HbIC ITPOLUCCCHI U ABJICHUS,
ITIOHUMAHUC BO3MOKHOCTHU AKCMOMAaTHYCCKOI'O
IMOCTPOCHUA MAaTECMATHUYCCKUX TGOprI;

— BJIaACHHUEC MCTOAAMHU JOKAa3aTCJIbCTB U aJITOPUTMOB
peuicHuda, YMCHHEC HX HNPUMCHATHL, I[MPOBOAWUTH
AOKAa3aTCIbHBIC PACCYKACHUA B XOAC PCHICHUA

3a/1ay;

— BJIAQJCHUE CTaHAAPTHBIMU MPUEMaMH PEUICHUS
palOHANTBHBIX u WPPaALHOHAIBbHBIX,
MMOKa3aTeNbHbIX, CTEIIEHHBIX, TPUTOHOMETPUYECKUX
YpaBHEHUH W  HEPABEHCTB, WX  CHUCTEM;
HCMOJIb30BAHUE TOTOBBIX KOMIBIOTEPHBIX

nporpaMM, B TOM YHUCJIC OJISI ITIOHUCKA myTH peﬂleHI/ISI
W WUIIOCTpAIlMM  pEIIeHUsT  ypaBHEHUUW U
HEPaBEHCTB;

— c(hopMUPOBAHHOCTH MPECTABICHUNH 00 OCHOBHBIX
IIOHATHUAX MATEMATHUYCCKOT O aHaJIn3a nu nx
CBOfICTBaX, BJIAACHUC yMeHI/IeM xapaKTepnsoBaTL
noBeJieHne (PYHKITUH, UCTIOIb30BaHKE TIOJTYYCHHBIX
3HAHUW JUIsI OTMHMCAHUS W aHaIW3a pealbHBIX
3aBUCUMOCTEH;

— BJIaJeHUE OCHOBHBLIMH MOHATHSAMM O IIJIOCKHUX U
MPOCTPAHCTBEHHBIX TE€OMETPUUYECKUX (UTypaX, HX
OCHOBHBIX CBOMCTBax; c(pOPMUPOBAHHOCTH YMEHUS
pacro3HaBaTh ~ T€OMETpUYecKue  (QUrypsl  Ha
YepTekKax, MOJCIIX ¢ B pPEATbHOM  MHPE;
MIPUMEHECHHUE U3YYCHHBIX CBOHMCTB T€OMETPHUUYECKUX
buryp u GopMmyn i pEHICHUS TE€OMETPUUYCCKUX
3a/1a4 ¥ 33J1a4 C MPAKTUYCCKUM COJCPIKaHUEM;

—  c(opMUPOBAHHOCTH IIPEICTABIICHU O TIpOLIeccax 1
SIBJICHUSX, HMMCIOIIMX BEPOSTHOCTHBIA XapakTep,
CTAaTUCTUYCCKUX 3aKOHOMEPHOCTSAX B PpPEaJTbHOM
MHPE, OCHOBHBIX MOHATHUSIX 3JIEMEHTAPHOW TEOpUHU
BEpPOSITHOCTEH; YMEHUH HaXOJAUTh U OIICHUBAThH
BEPOSITHOCTH HACTYIJICHUS COOBITUH B MTPOCTEHIIINX
MPAKTUYECKHUX CUTYaIUsAX u OCHOBHBIE
XapaKTEPUCTUKHU CIyYalHbIX BEJINYUH;

— BJIIAACHUC HaBbIKaMH HCIIOJIBb30BaHHUA TI'OTOBBIX
KOMIIBIOTCPHBIX ITPOTrpaMM IIPU PCHICHNUU 3a1a4.

dopMa KOHTPOJIA KpuTtepun oneHku pe3yjibTaTroB
pe3yJibTaToB 00y4eHHu s 00yueHust
[IpoBepouHnas pabota — «OTJIMYHO» BBHICTABISIETCA OOydJaromeMycs, eciu pabora

BBITIOJIHEHA ITOJIHOCTBIO, UJIH B HEH UMEIOTCS HECYHICCTBCHHELIC
OI_I_II/IGKI/I; Ha Ka4YCCTBCHHBLIC M TCOPCTUYCCKHUC BOIIPOCHI JaH
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HOJIHBIM, WCYEPNBIBAIOIIMNA OTBET JIMTEPATYPHBIM SI3BIKOM C
COOIIOJICHNEM TEXHUYECKOW TEPMHHOJIOTUH B ONpEACTICHHOMN
JIOTHYECKOM MOCIIEA0BATENILHOCTH, IIPUBOIUT HOBBIE IPUMEDPHI,
yCTaHABIIMBACT CBS3b MEXKAY U3y4aeMbIM U paHee W3y4eHHBIM
MaTepHajioM 1O Kypcy, YMEET NPUMEHUTh 3HaHWS B HOBOU
CUTYAINH;

«XOpOUIO» BBICTABIsETCA oOOy4amomemycs, ecian paborta
BBITIOJIHEHA MOJIHOCTBIO WM HEe MeHee yeM Ha 80 % oT oObeMa
3aJaHusg, HO B HEH MMEIOTCS HEIO0YEThl M HECYIIECCTBEHHBIC
OIIMOKM; OTBET HAa KAUYECTBEHHBIE U TEOPETHUYECKHE BOIPOCHI
YJIOBJIETBOPSIET ~ BBIIICTIEPEUHCICHHBIM  TPEOOBaHUAM, HO
COJICPKUT HETOYHOCTH B HM3JIOKEHUH (PAKTOB, OMpPEICICHHIA,
NOHATHH, OOBSICHEHWH B3aUMOCBS3EH, BBHIBOJIAX W PEIICHUU
3a[a4; Y4Jalluics WCIBITBIBACT TPYAHOCTH B TMPHUMEHEHHH
3HaHMI B HOBOM CUTyallUH, HE B TOCTATOYHON MEpE UCIIOJIb3YET
CBSI3U C paHee U3yYCHHBIM MaTEPUAIIOM.
«YIIOBJIETBOPUTEIILHO» BBICTABISIETCS OOYYaIOMIEMYCsl, €CIIU
BBITIOJTHEHA B OCHOBHOM BEpHO (00BEM BBIITOJHEHHOH YacTh
coCTaBIIIeT He MeHee 2/3 oT ob1iero oobema), HO JIOMYIICHbI
CYLIECTBEHHbIE HETOYHOCTH; OOydJaromuiics OOHapyXuBaeT
MOHMMaHHe yueOHOTO MaTepuasa Ipyu HeI0CTATOYHOH MOJIHOTE
YCBOEHUSI MOHATHM M 3aKOHOMEPHOCTEH; YMEET INPUMEHSTH
MOJIydeHHBIE 3HAHHWS TPH PEHIEHWH TPOCTHIX 3a7ad ¢
UCIIOJIb30BAHUEM TOTOBBIX (OPMYJN, HO 3aTpyAHSETCS MpU
pElIeHUH Ka4eCTBEHHBIX 33/1a4 U CIIOKHBIX KOJIWYECTBEHHBIX
3a/1a4, TpeOyroMMX nMpeoopazoBaHust GOPMYIL.
«HEYIOBJIETBOPUTEIHHO» BBICTABISIETCS 00yJaromeMycs, ecliu
paboTa B OCHOBHOM HE BBINMOJHEHA (00OBEM BBITIOJHEHHOMN
gacTu MeHee 2/3 oT o0miero oobema 3aaaHus); 00yJaronuics
MOKAa3bIBaC€T HE3HAHWE OCHOBHBIX TIOHATUHM, HEMOHUMaHUE
U3YYEHHBIX 3aKOHOMEPHOCTEM U B3aUMOCBS3eH, HE yMeeT
pelaTh KOJIMYeCTBEHHbIE U KaUYeCTBEHHbIE 3aa4u.

TectupoBanue

OnenuBaercsi  auddepeHIUpPOBaHHO B COOTBETCTBHH  C
KPUTEPHUSIMHU OIEHOK (CM. TaOIuITy U3 1.5)

VYcrHblit onpoc

«OTJIMYHO» BBICTABIIAETCS OO0YYaroLIEMYCsl, €CIM OH IOJHO
PaCKpBLI coJiepKaHue MaTepuala B o0beme,
OPEIYCMOTPEHHOM  IPOTpaMMOM;  M3JIOKWJI  MaTepHuai
IPaMOTHBIM  SI3bIKOM B ONPEIEICHHOM  JIOTMYECKOM
II0CJIeI0BATEIbHOCTH, TOYHO MCIIOJIb3ysd MaTeMaTHYECKyl0 U
CHELMATU3UPOBAHHYI0O  TEPMHUHOJOTMIO M CHUMBOJIHUKY;
IPaBUIbHO BBINOJHUI Tpaduueckoe U300paKeHHe U HHbIE
YepTeKu U rpauKu, COMyTCTBYIOIINE OTBETY; OKa3all yMEHUE
WUTIOCTPUPOBATh TEOPETUYECKHUE TOJOKEHUS KOHKPETHBIMU
OpUMepaMy, NpPUMEHATh HMX B HOBOW CUTyallud IIpH
BBINIOJTHEHUM IPAKTHUYECKOTO 3aJaHus; IPOJEMOHCTPHUPOBAI
YCBOGHHE DAaHEE M3YYEHHBIX COIYTCTBYIOIIMX BOIPOCOB,
C(OPMHUPOBAHHOCTh U YCTOHYMBOCTb MCIIOJIB3yEMBIX IpH
OTBETE YMEHHMH M HABBIKOB; OTBEYAJ CaMOCTOATENbHO 0e3
HaBOJSIIUX BOIIPOCOB.
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«XOPOIII0» BBICTABIISETCS OOYyYaIOIIEMYCS, €CIId OTBET MMEET
OJIUH U3 HEJIOCTAaTKOB: B M3JIOXKCHHH JOMYIIEHBI HEOOIbIINE
poOeITbl, HE MCKA3HUBIIKME JIOTHYECKOTO U WH(OPMAITMOHHOTO
CONEpKaHUA OTBETA; HET OINPEACICHHOW  JIOTMYECKOU
MOCIIeZIOBATEIILHOCTH, HETOYHO UCTIOJIB3YeTCS
MaTeMaTHYeCKas M CIEIUATM3UPOBAHHAS TEPMHHOJIOTHS U
CHUMBOJIMKA; JIOMYIICHBI OJUH-/JBAa HEJ0YETa MPH OCBEIICHUU
OCHOBHOTO COJICp KaHHsI OTBETA, HCIIPABJICHHBIE 110 3aMEUaHHUIO0
npernojaBaTelis; JIONYIIEHbl OIuOKa Wik 0Oojiee JBYX
HEJ0YCTOB TPU OCBEIICHUH BTOPOCTEIIEHHBIX BOIIPOCOB HIIH B
BBIKJIQJIKAX, JIETKO MCIIPABJICHHBIC 110 3aMEUaHHUIO HIIA BOTIPOCY
IPETIoJaBaTelIs.

«YIOBIIETBOPUTEIHHO» BBICTABISICTCS OOydaromeMycs, €Clin
HETIOJIHO WJIM HEIOCJIeIOBATeIILHO PACKPBITO COJICpPIKAHUE
MaTepuaia, Ho TIoKa3aHo 00IIee MIOHUMaHUe BOTIPOCa, MMEIINCh
3aTpyJHEHUS WU JIONMYIIEHb OIMOKH B ONpPEICIICHUN
MOHSITHIA, WCIIOJB30BAaHUH TEPMUHOJIOTHUH, YepTexkax, OJIOK-
CXeM W BBIKJIAQJKAaX, WCIPABICHHBIC TIOCIE HECKOJIbKHX
HaBOJAIIAX BOIPOCOB IMPETOJIABATEIISA;, OOYJAIOIIMIACS HE
CIPABWICSA C NMPUMEHEHHEM TEOPHH B HOBOW CHTYAllMH TIPH
BBITIOJTHEHUH TTPAKTHYECKOTO 3aJaHMs, HO BBITIOJHUIT 3a/IaHUs
00s13aTETLHOTO YPOBHS CJIOKHOCTH TI0 JaHHOH Teme; TIpHu
3HAHHH TECOPETHUYECKOTO MaTepHaja BBISBICHA HEIOCTATOYHAS
c(hOpMHUPOBAaHHOCTH OCHOBHBIX YMEHHI 1 HABBIKOB.
«HEYIOBIIETBOPUTEIHHO» BBICTABIISETCS 00yJaromeMycsi, eclin
HE PAacKphITO OCHOBHOE COJepXkaHHe y4eOHOTO Marepuala;
OOHApY)KEHO HE3HAaHWE WM HETOHWMAaHHE OOyJaronuMCs
OoJbIiel WM HamboJIee BaXXHOM YacTH y4eOHOTO MaTepHala;
JOMYILEHbl OMIMOKM B  ONpPENCNICHWHM TOHATUH, TIpU
UCIOJIb30BAaHUU TEPMUHOJIOTUH, B YepTexax, OJOK-cxeMax U
MHBIX BBIKJIAJIKaX, KOTOPbIE HE UCIIPABJICHBI [1OCJIE HECKOIBKHUX
HABOJSIIUX BOIIPOCOB MPEIo1aBaTersl.
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5. ®OH/JbI OHEHOYHbBIX CPEJACTB

3 cemecTp o0yueHusi. @Popma KOHTPOJIS — «IK3aMEeH»

Bompocs! a1 npoBeaeHus 3K3aMeHa 3a 3 ceMecTp
no npeamety «MaremaTuka
[TonsiTue yncna ¥ YUCITOBBIX MHOXKECTB.
Kophu u crenenun. KopHu HaTypaibHOM CTENIEHU U3 YKCIIA U UX CBOMCTBA.

CrernieHs ¢ pPaduOHAJIBHBIM U I[GP'ICTBHTCJIBHBIMI/I I10Ka3aTcJIsIMH, e€ CBOMCTBA

> w e

Onpenenenune uyucinoBod  ¢yukuus. ['padux  dynxkuuu. Ilpocteitmme

npeobpazoBaHus rpa@uKoB GyHKIUMA.

5. CpoiicTBa QPyHKIMI: MOHOTOHHOCTb, OTPAHUYEHHOCTh, YETHOCTh U HEYETHOCTb,
NEPUOTUIHOCTb.

6. OOGparnble pynkuuu. ['paguk odpaTHON PyHKIUU.

7. CrenenHas ¢yHkuuss Y = XP ¢ HarypaJgbHBIM IOKa3aTeleM CTEHEeHH, €€

rpaduKky U cBOMCTBA

—n 1

I =X = — .. o
8. Crenennas QyHKIUSA ) x2" e€ rpadpuk U CBOMCTBA

1

— —l2n-1) _
=X T

9. Crenennas GyHKIIHSA x

~1 e€ rpaduk u cBOMCTBA

m os o

10. Crenennas pyukius y=x', z0e r = —> 1, x>0 e€ rpaduk u cBOMCTBA
m " o

11.Crenennas Gynkuus y =x", 20e 0 < — < 1,x2>0. ¢& rpaduk u cBoiicTa

m . o
12.Crenennast pyHkiust y =x", r = — — e€ rpaduk u CBOHCTBa
n

13.Tloka3zarenbHas Gynkius y=a*, rae a>0, a#1, e€ rpaduk u cBoKcTBa
14.Tloka3zarenbHas Gynkius y=a*, rae 0<a<l, e€ rpaduk u cBoiicTBa
15.®ynknus y= l0gax, rae a>0, a#l, e€ cBoiicTBa u rpaduk.
16.dynknums y= logax, rae 0<a<l, e€ coiicTBa U rpaduk.

17.Tlonstue norapudma. CBoiicTBa orapudmos.

18.TTonsitue norapudma. JlecaTuunbie U HATYpaATbHBIE JIOTAPU(PMBIL.

19.JlorapudmMupoBaHue ¥ MOTEHIIUPOBAHUE BHIPAKECHUH.
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20.Pemenne nokazarenbHbIX YPaBHEHUH.

21.Penienue moka3aTeabHbIX HEPABEHCTB.

22 .Pemenue norapu(pMuyecKux ypaBHEHUU.

23.Peienune norapu(pMuyecKux HEpPaBEeHCTB.

24.COOTHOIIEHUSI MEKY TPajyCHON U paJuaHHON MEpaMHU yTJIOB.

25. TpUroHoMeTpUYECKHe (PYHKIIUU YUCIOBOTO apIyMEHTa, 3HAKH UX 3HAUYCHUH.

26.COOTHOILIEHUSI MEXKYy TPUTOHOMETPUUECKUMU (QYHKIHUSIMH OJJHOTO apryMeHTa.

2. DopMyIIbl IPUBEACHUS.

28. TpuroHoMmeTpuyeckre PyHKIIMU CyMMbI U PA3HOCTH JIBYX YTJIOB.
29. TpuroHomeTpuyeckre PyHKIUU ABOMHOIO yria.

30. Tpuronometpuyeckre GyHKIUU TOJTOBUHHOIO apryMEHTA.

31.®opMysbl MOHUKEHUS CTEIICHHU.

32.1IpeoOpazoBaHrie CyMMbl M Pa3HOCTH OJHOUMEHHBIX TPUTOHOMETPHUUECKHUX

(GYHKIUH B IPOU3BEICHHE.
33. Tpuronometpuueckas pyakuus Y~ SMY | eg rpaduk u cBOMCTBA.

Y =CO0SX

34. Tpuronomerpudeckasi GyHKITHUSI , €€ rpaduK U CBOMCTBA.

35.Tpuronomerpudeckas QyHkuus = 8%  eé rpaduk U CBOKWCTBA.

36. TpuronomeTpruueckas QyHKkuus -~ = €8%  e& rpaduk u CBOWCTBA.

y =arcctgx

37.TlonsiTue apkkoTaHreHca yncia. OyHKIUS , €€ rpaduK U CBOICTBA.

38.TTousTre apkkoTanrenca uncia. Oyuaxmus Y = ¥CCI8X e rpaduk u cBOMCTBA.
9

39.TlonsTre apkcunyca yncia. OyHKIMs Yy = arcsin x,e€ rpaduk u CBOWCTBA.
40.Tlonsatue apkkocunyca yncia. OyHKIus Y = arccos X , e€ rpaduk u CBOWCTBA.

41.PemieHre NpoCTEUIINX TPUTOHOMETPUUYECKUX YPABHEHHIA.

42.PenieHne TPUrOHOMETPHYIECKMX HepaBeHcTp SIHY <d, SMX >d.
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43.PelicHie TPUTOHOMETPUIECKUX HEPABEHCTB 0S¥ <d, COSX>d.
44, PenieHue TPUTOHOMETPHYECKHX HEPABEHCTB [8¥ <4, 18X > a.

45.PeleHre TPUTOHOMETPUYECKHMX HEPABEHCTB C/8Y <@, Clgx > a.

46.11penen pyHKIMU B OECKOHEYHOCTH.

47.Bpiuncnenue  npefena  ¢yHkuumu B Touke. [IpaBuima  packpbiThs

.. %
HeonpeaenéanocTy suga /0,

48.Bpiuncnenue mpexaena (QyHkuuu B OeckoHewHocTd. [IpaBuia packpbIThs

o0

HEONPEAETEHHOCTEN BUga © U © —%.

49.TIpousBoaHast QyHKIIMH, €€ TeOMETPUUYECKUA U (PU3NIECKUN CMBICII.

50.1TpaBuna nuddepeHUPOBaHUS CYMMBI, Pa3HOCTH, NPOU3BEICHUS, YaCTHOTO
nByX GyHKIMHA. YpaBHEeHHE KacaTellbHOU K rpaduKy ¢ yHKIHH.

51.TIpaBuno nuddhepeHpoBaHus CI0KHONU QYHKIIUH.

52. ®opmyinbl quddepeHITIPOBaAHNUS.

53.YcnoBus Bo3pacTaHus U yObIBaHUS (DYHKIIHH.

54. Dxkctpemym ¢yHkumuu. MccienoBanue (yHKIIMH Ha DKCTPEMYM C ITOMOIIBIO
IIEPBOM MPOU3BOJHOM.

55. Bropast mpousBogHas u e€ Qusznueckuii cmbici. MccnemoBanue GyHKIIMU Ha
SKCTPEMYM C MIOMOIIBIO BTOPOM TPOU3BOJTHOM.

56. ITepBooOpaznas. HeonpenenéHHbII HHTETPaAT U €70 CBOMCTBA.

57. OcHoBHbIE (HOPMYITBI MHTETPUPOBAHUS.

58.OmnpenenéHHbId UHTETPAT U €ro reoMeTpudeckuid cMbicia. OCHOBHBIE CBOWCTBA
OIIPEEIIEHHOr0 UHTErpaa.

59. Beruucnenne ompenenéHHOr0 WHTETpajsa METOJAOM 3aMEHBl TEPEeMEHHOM,

dbopMyia MHTETPUPOBAHUS 110 YACTSIM.
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60. Beiuucnenue Iiomaael IMmIOCKUX (QUryp ¢ MOMOUIBIO OMNpeAeaEHHOTO
MHTErpana.

61. [lonsTue Bekropa. JIuHeliHble onepanuu HajJ BEKTOPAMH U UX CBOICTBA.

62. CkansipHoe mpou3BeAeHNEe BEKTOPOB U €r0 CBOWCTBA.

63. Onepanuu HaJx BEKTOpPAMH, 3aJlaHHBIMU CBOMMH KOOpAHMHaTaMu. DopmyIibl
KOOPJIHMHAT CEPEAUHBI OTPE3Ka, PACCTOSHUSA MEXIY ABYMS TOYKAMH, KOCHHYCA
yria MeXJy BEKTOpaMH B KOOpIMHATAX.

64. YcioBus KOJJTMHEAPHOCTU U NIEPIEHAUKYISIPHOCTH BEKTOPOB.

65. OcHOBHBbIE TOHATHUS M AaKCUOMBI cTepeoMeTpuu. CleACTBUS U3 aKCUOM
CTEPEOMETPUH

66. BsaumHoe pacrnojio)keHHe JBYX MNOpSMBIX B MpocTpaHcTBe. llpu3Hak
napajieIbHOCTH MPSMBIX.

67. B3aumHoe pacmosokeHue NpsMOM W IJIOCKOCTH B MpocTpaHcTBe. [Ipu3nHak
napajieIbHOCTH MPSMOU U INIOCKOCTH.

68. BzaumHoe pacrnonioxkeHue IByX miockocTeil. [Ipu3Hak mapaiienbHOCTH JIBYX
IIJIOCKOCTEM.

69. CymiecTBoBaHUE TUNIOCKOCTH, MApAIIEIHHOM TaHHOMN TIOCKOCTH.

70. CpolicTBa mapajaeabHbIX INIOCKOCTEH.

71. Yron Mexnay HOpsSMbIMU B MpOCTpaHCTBE. [lepneHANKYISIpHOCTh MPSAMBIX B
npoctpancTBe. CBOMCTBO NEPHEHAUKYIISPHBIX MPSIMBIX.

72. Yron wMexay TpsSMOM U IJIOCKOCTHIO. [lepmeHnuKyIspHOCTh MPSMON U
IJIOCKOCTH. [Ipu3HAK NEepreHAUKYISIPHOCTH MIPSIMOM U ITIOCKOCTH.

73. Tlepnennuxynsp u HakIoHHAs. Teopema 0 TpEX MEPIEHAUKYIIAPAX.

74. Yron Mexny miockoctamu. [leprneHaukynsipHOCTh BYX miockoctell. [Ipusnak
NEPIECHAUKYISIPHOCTH TIIIOCKOCTEM.

75. TlapannenbHoe  OPOEKTUpPOBaAaHME U €ro  cBoiicTBa.  OpTOroHanabHOE
IPOCUMPOBAHME HAa IUIOCKOCTh. [lmomanbs  OpTOrOHanbHOW — MPOECKLIUU

MHOI'OYIOJIbHHKA.
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76.Ilonsitue o mHororpanHuke. Ilpusma. Bunel npusm. O0bEM U mIiIowIAJb
MOBEpXHOCTH mupamuiabl. OO0BEMBI TOMOOHBIX Ted bokoBas MOBEPXHOCTH
[PAMOM IIPU3MBI.

7’7, Ilapannenenunen, ero BUIbl U CBOMCTBA.

78. IIpssMOyTONIbHBIN NapaulesieuIe]] U €ro CBOMCTBA.

79. Tlupamuaa. Bunpl nupamua. CBoiicTBa mapajieIbHbIX OCHOBAaHUIO CEUYEHUN B
nupamuge. O0BEM U TUIOMAIh TMOBEPXHOCTH THpamMuabl. OOBEMBI MOJOOHBIX
TEJL.

80. [IpaBunpHas nupaMuaa. bokoBas MOBEpXHOCTh MPABHILHON MAPAMHUIBI.

81. [IpaBunbHBIE MHOTOTPAaHHUKH.

82. Mummuap. Cevenus munuHApa miockocTsMu. OOBEM H TUIOIIAIL TOBEPXHOCTH
UIAHAPA.

83. Konyc. CeueHnust koHyca IMIOCKOCTAMH. OOBEMBI W IIIOMIAAN TOBEPXHOCTEH,
KOHYCa, YCEUEHHOT'0 KOHYCA.

84. lllap. Ceuenune mapa miaockoctbio. OOBEMBI mapa u ero yacted. [lmomans
chepsl.

85. Kacarenbnast miockocth K mapy. Ilepeceduenne nByx cdep. Brnucannbie u
OINMKMCAHHBIE MHOTOTPAHHUKH.

86.IlonsitTne o0 coObITHAX. Buael cinydaiiHeIX coObITHI. YacToTa M BEpPOSTHOCTH
COOBITHS.

87. DneMeHTbl KOMOMHATOPHUKH.

88. TeopeMbl CIOXKEHUS U YMHOKEHUST BEPOSITHOCTEH.

89. ®opmytel TOTHOM BeposTHOCTH, baiteca. opmyna beprymm.

90. MaremaTH4yecKOe OXKUAHUE U TUCTICPCHS.

OueHka HMHAMBUAYAIBHBIX 0O0pa3oBaTENbHBIX JOCTHKEHHN MO pe3ysbTaTam
MPOMEKYTOUYHOM aTTECTAllMU TPOU3BOJAUTCS B COOTBETCTBHHM C YHHMBEPCAIbHOMN
HIKAJIOU:

IIpoueHT KavecTBeHHas1 OLleHKA MHAMBHAY AJIbHBIX
pe3yJIbTATUBHOCTH 00pa3oBaTeJbHBIX JOCTHKEHU I
(mMpaBWIbHBIX OTBETOB) 0asu1 (0TMeTKA) ‘ BepOATbHBIN aHAJIOT
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90 + 100 5 OTJINYHO

80 + 89 4 XOpOILO

70+ 79 3 YIOBJIIETBOPUTEIIHLHO
Menee 70 2 HEY/I0BJICTBOPUTEIILHO

Kpurepun ouenku:

90 + 100% (5 6amioB) mpucBanBaeTcs OOy4arolEeMYyCs, €CJIM OH MOJHOCTHIO
BBITIOJTHUIT 33JJaHUE IK3aMEHAIIMOHHOTO OMJIeTa: /1ajl IPaBHJIbHBIC OTBETHI Ha BCE
BOTIPOCHI M PEIINII BCE 3a1a4H;

80 + 89% (4 OGamna) mpucBamBaeTCs OOYy4YarOIIEMYCS, €CJIM OH TOJIHOCTHIO
BBITIOJIHWII OJHO TMPAKTUYECKOE 3aJaHhe DJK3aMEHAI[MOHHOTO Owiera W jaan
NPAaBWIBHBIH OTBET HA TCOPETUYCCKUUA BOMPOC, JIMOO BBIMOJIHII JIBA
NPAKTUYCCKUX 3aJaHusl, HO HE CMOT IMPaBWJIBHO OTBETUTh HA TCOPETUUYCCKHM
BOIIPOC;

70 = 79 % (3 Oamma) mpucBamBaeTcs OOydYarolIEeMyCs, €CJIU OH IOJHOCTHIO
BBITTOJTHHAJI OJTHO MTPAKTUIECKOE 3aJaHUe dK3aMEHAI[MOHHOTO OWJIeTa U JIOMYCTHIT
CYIIECTBEHHBIC OIMMOKH MPU OTBETE HA TCOPETHUSCKHIT BOIPOC;

menee 70% (2 Oanna) mpucBamBaeTcs OO0y4arIIeMycsi, €Clii OH HE CMOT
BBITTOJITHATH HU OJTHOTO MPAKTHYECKOTO 3aJaHuUs IK3aMEHAIMOHHOTO OUIeTa.
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6.AJATITALIMSI  PABOYEW TMPOTPAMMBI IS JULl C
OIr'PAHUYEHHBIMY BO3MOKHOCTSIMU 3I0POBbSI (OB3)

AnantupoBaHHas MporpaMma pa3paldaTbiBaeTCsl MPU HAIWYUM 3asIBICHUS CO
CTOPOHBI OOyuaromierocst (poauTeneld, 3aKOHHBIX MpPEACTaBUTENEH) U MEIUIIMHCKUX
MOKa3aHUui (PEKOMEHAAIMAMH TICUXO0JIOr0-MEAUKO-TIeJarornueckol komuccun). s
WHBAJIKUJIOB aJalTUpOBaHHas oOpa3oBaTesibHAs TMporpaMma pas3padaThiBaeTcsl B
COOTBETCTBUM C MHAUBUYATHHON IPOrpaMMOii peaOuIuTaIUu.
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PACCMOTPEHO

[IpenMeTHO-IMKIIOBOM KOMUCCHUEN
IIpotokos Ne 1 ot «30» aBrycra 2024 .

/ / Yebotapena T.II.

«30» aBrycra 2024 r.

JIUCT I/I3MEHEHI/II71, BHOCHUMBIX B PABOYYIO IIPOTPAMMY
C00.02.01 MaremaTuka

15.02.16 TexHoJsiorust MAIIMHOCTPOCHUSA

YTBEPKIAECHHYIO

30.08.2024 r. na 2024-2025 y4eOHbIi roA

CojaepikaHue 1010JIHeHUII/M3MeHeHU I OcHoBanue
s BHeCeHMS
Paznen
w/n bruio Crano JOTOJIHEeHUsI/U3MEeHe

HUSA

TuTyneHbBII Y bumcknii WNHcTuTyT cpeaHero pelieHus

JIUCT aBUAIMOHHBII npodeccuoHanIbHOro VYyenoro coeta

TEXHUKYM o0Opa3oBaHus YVHuT or

29.02.2024 (mpoToKoT
No 2) o cozmanmu ¢ 01
nroHa 2022 rona
HNucTtuTyTa cpennero
poeCCHOHAITBHOTO
00pa3oBaHUs MyTeM
00BbeIMHEHUS

Y dumckoro
ABUAIMOHHOTO

TeXHUKyMa U
Komnemxa YYHuT
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