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PaGouas mporpamma  yueOHou — gucummuiuHEbl < MATEMATUKA  nns
CHEUATBHOCTH CPETHETO MPO(ECCHOHATBEHOTO 00pa30BaHUs ecmecmeeHHOHAYYHO20
npoghuna: 20.02.02 3awuma 6 upe38biuaiHblX CUMYayusx.

[Iporpamma pazpabotrana Ha ocHoBe TpeOoBanuii GI'OC cpennero oOiero
o0Opa3zoBaHus, MPEABSIBIIEMBIX K CTPYKTYpE, COJACPKaHUIO U Pe3yJIbTaTaM OCBOCHUS
yueoHou auciuiinabl K MATEMATHUKAY, B cooTBeTcTBHM ¢ PekoMeHanusMu 1o
OpraHu3allid TOJIYYEHHUsS CpETHEro oOmero oOpa3oBaHUA B Tpelesiax OCBOCHUS
o0pa3oBaTeNIbHBIX MPOTpaMM CpeAHero mpodeccruoHambHOTO 00pa3oBaHusl Ha 0Oasze
OCHOBHOTO 001miero oopaszoBanus ¢ yderoM tpedoBanuiit ®I'OC CIIO u mpoduis
MOJIy4aeMoOM CIEUaIbHOCTH CPEAHEro MpodecCHoHAIBHOr0 00pa3oBaHus (IMUCHMO
JlenapTameHTa rocyapCTBEHHON MOJUTUKH B chepe MOATOTOBKH PabOUunX KaJpoB U
JITO Muno6puayku Poccun ot 17.03.2015 Ne 06-259).

Pabouass mnporpamMma pa3paboTaHa Ha OCHOBE MPUMEPHOW MPOrpaMMBI
oOmeoOpazoBarenbHoit  yueObHo — gucuumuinabl  «MATEMATHUKA» — mis
npo¢eCCUOHATIBHBIX 00pa3zoBaTeIbHBIX OpraHu3alui, PEKOMEHOBAaHHOM
dbenepalbHBIM  TOCYIapCTBEHHBIM aBTOHOMHBIM  yupexaeHueM «DemepanbHbIN
WHCTUTYT pa3BuTus oOpazoBaHus» (PI'AY «DHMPO») B kadecTBe NPUMEPHOU
MPOrpaMMBbl JJI peau3ali OCHOBHOM oOpa3oBaTenbHoM nporpammbsl CI1IO Ha 6aze
OCHOBHOTO 00I1er0o 00pa3oBaHMs C TMOJYYEHHEM CpPEIHEro OoOIIero oOpa3oBaHUs
(ITpotoxon Ne 3 ot 21 utonst 2015 r.), a Takke ¢ y4eTOM YTOUHEHH, 0JJOOPEHHBIX
Hayuno-meronnueckum coBetom lleHTpa mnpodeccuonHanbHOro o0pa3oBaHus U
cucteM kBamdukanuu OI'AY «DUPO» Ilpotoxom Ne 3 or 25 mas 2017 roma u
NPUMEPHOM  OCHOBHOM  00pa3oBaTeNbHON  MpOTrpaMMbl  CPEIHET0  OOIIero
oOpa3zoBaHus, O0JOOpeHHOU pemeHneM denepaibHOTO y4eOHO-METOAMIECKOTO
oObeauHeHuss Mo obrieMy obpaszoBanuio (mpotokos Ne 2\16-3 ot 28 wurons 2016
roja).

Conepxanue porpaMMbl peanu3yeTcs B MPOIECcCce OCBOSHUSI 00yYaIOIUMHUCS
MPOTPaMMbl MOJTOTOBKU CIIEIIMATIMCTOB CPEAHEro 3BEHAa C MOJIYYEHHUEM CPETHETO
oO1iero oOpazoBaHusi, pa3pabOTaHHON B COOTBETCTBUU ¢ TpeboBaHusiMu OI'OC



COJIEP)KAHME

[losicHuTENBHAS 3aNIUCKA

OO01mast xapakTepucTHKa y4eOHOM AUCIMIUIMHBI

MecTo y4eOHON JUCITUTUTMHBI B y9eOHOM TUTaHE

Pe3ynbTaThl 0OCBOCHUS YU€OHOW JUCIUTLIAHBI

Conepxanue yudeOHON TUCITUIIINHBI

Tematnueckoe MmiIaHUPOBAHUE

TemaTnueckuii miaH

XapakTepucTUKa OCHOBHBIX BUIOB JACSATEILHOCTU CTYyACHTOB
Y4eOHO-METOIMIECKOe U MAaTePUATBHO-TEXHUIECKOE 00CCIICUCHHE
porpamMmbl Y4eOHON AUCITUTUTHHBI

PexomeHnyemas nmurepatypa

KoHTpoab 1 O11eHKa pe3yIbTaTOB OCBOEHUS TUCIIUILINHBI

JIucT 3MEeHEeHUI U JOTIOJTHEHUH, BHECEHHBIX B pab0UyI0 IPOrpaMmy

=
m o ©~NOU b

14
19

25
26
28
32



HHOACHUTEJIBHAA 3AIITMCKA

[Iporpamma o01eo0pa3oBaTeIbHON YU4eOHOW AUCHHUIUIMHA «MaTteMaThKay
npeJHa3HaYeHa IS HW3YyYCHUS  MaTeMaTHKH B IPodeCCHOHAIBHBIX
oOpa3zoBarenbHbIX opranuzanusx CIIO, peanusyommux 00pa30BaTEIbHYIO
IporpaMMy CpEJHEro o0mero oOpa3oBaHHs B MpejaeiiaX OCBOCHHUS IPOrpaMMBbI
MOATOTOBKH crieruanucToB cpennero 3seHa (IIIICC3) na 6a3e 0CHOBHOTO 00IIIETO
oOpa3oBaHu4.

Conepxanue MporpamMmbl «MaTemaTHKa» HaIpaBJIeHO Ha JIOCTHIKCHHE
CIEAYIOIIUX LEEeH:

- oOecrieueHue CcGHOPMHUPOBAHHOCTH TPEJCTABICHUNA O COLUAIBHBIX,
KYJbTYPHBIX U HCTOPUUYECKUX (PaKTOpaX CTAHOBJICHHUS MaTEeMaTUKHU;

- obecneyeHrne cHOPMUPOBAHHOCTU JIOTHYECKOTO, AJITOPUTMHUUECKOTO H
MaTeMaTUYECKOTO MBIILICHHUS;

- obecneyeHne Cc(HOPMHUPOBAHHOCTH YMEHHH MPUMEHSTh MOJYyYECHHBIE
3HAHUS MPU PEIICHUN PA3TUYHBIX 337124,

« o0ecrieueHue cHOPMHUPOBAHHOCTU TMPEICTABICHUN O MaTeMaTHKE Kak
4acTH  OOIIEYETIOBEYECKOM  KYJIbTYpbl, YHHUBEPCAJIbHOM  SI3bIKE  HAYKH,
MO3BOJISIIOLIEM ONUCHIBATH U U3Y4YaTh peajibHbIE MPOLECCHl U SABICHUS.

B mporpammy BKIIOUEHO cojaepkaHWe, HalpaBlIeHHOE HA (pOpMHUPOBAHHE Y
CTYJICHTOB KOMMETECHIIMI, HEOOXOAUMBIX sl kKauecTBeHHOro ocBoeHus I[ITICC3
Ha 0a3e OCHOBHOro oOmiero o0Opa3oBaHHS C MOJYYEHHUEM CPEIHEro OOIIero
o0pa3oBaHUA.



OBIIASI XAPAKTEPUCTHKA YYEFHOU JUCIUILINHBI
«MATEMATUKA: AJITEBPA 1 HAYAJIA MATEMATHYECKOI'O
AHAJIM3A; TEOMETPUS»

Martematuka  sBisieTcs  (GyHIAMEHTAJIbHOM  00meoOpa3oBaTeIbHON
JUCHUIIMHON CO CIIOKMUBIIMMCSL YCTOWYHMBBIM COACPXKAHUEM U OOIIUMHU
TpeOOBaHUAMU K MOATOTOBKE 00yYaroImMnXcsl.

IIpu ocBoenun crnennaibHoctTu CIIO ecTecTBEHHOHAYYHOTO MPOQuUis
npodeccuoHalbHOTO 00pa3oBaHus, MaTeMaTUKa M3ydaeTcs Ha 0a30BOM YpOBHE
®I'OC cpeanero odmiero oopa3oBaHus.

OTO BBIpaXkaeTcsi B  COJEpKaHUU OOYdYeHHs, KOJUYECTBE YacoB,
BBIJICJIIEMBIX Ha M3Y4YEHHE OTACIbHBIX TEM MPOTpaMMbl, TITyOMHE HX OCBOCHHS
CTyJEHTaMH, 00bEeMe U XapaKTepe MPaKTUYECKUX 3aHATHH, BUAaX BHEAyIUTOPHON
CaMOCTOSITEIbHOU pabOTHI CTYI€HTOB.

OOmue 1enu M3y4YeHUs MaTEeMaTUKU PEaJu3yloTcsl B YETHIPEX HampaB-
JECHUSX:

1) oOmiee npeacTaBieHHe 00 UIESIX U METOJIaX MaTEeMAaTHKH;

2) HHTCIUICKTyaJIbHOE Pa3BUTHE;

3) oBiajeHUE HEOOXOIUMBIMH KOHKPETHBIMHM 3HAHUSMH H YMCHHUSMH,

4) BoOCHUTATEIBHOE BO3CHCTBHE.

[Ipodunuzanusa ueneid MareMaTH4YeCKOro oOpa30BaHUS OTpPaKAeTCs Ha
BbIOOpE NPUOPUTETOB B OpPraHU3alUU y4YEOHOW JEATENbHOCTH O0Yy4YaroIIuXcs.
JInst ecTecTBEHHOHAay4yHOTO Mpo¢uis npodeccruoHadbHOro oOpa3oBaHus Ooliee
XapaKTEpHBIM SIBISETCS YCHJICHUE OOIIEKYJIbTYPHOW COCTAaBISIONMIEH y4eOHOMU
JTUCIUIIJIMHBL C OpPHEHTAIlMe Ha BU3yaJlbHO-OOpPA3HbId U JIOTUUECKHH CTHIIH
y4eOHOM padoTHI.

[IpodunbHas cocTaBidiomas OTpakaeTcsd B TPeOOBaHUSAX K MOATOTOBKE
00y4aroluxcs B 4aCTH:

- o0miell cucTeMbl 3HAHWUM: COAEpKaTEIbHbIE MPUMEPHl HCIOIb30BAHUS

MaTeMaTH4YeCKUX UJEl U METOJI0B B MPO(ECCUOHAIBHOMN JEATENbHOCTH;

- YMEHUM: pa3iauyue B ypOBHE TPEOOBAHUN K CIOXKHOCTH MPUMEHSIEMBIX
aJIrOPUTMOB;

+ MPAKTUYECKOTO HCMOJIb30BAaHUS TPUOOPETCHHBIX 3HAHUW U YMEHHUM:

WHJIUBUIYaIbHOTO Y4E€OHOTO OmbiTa B TOCTPOCHHH MaTEMaTHYECKUX

MO/IeJIeH, BBITOJIHEHUH UCCIIEN0BATEILCKUX MPOEKTOB.

Takum oOpa3om, peanu3anms COACPXKAHHUS yUICOHOHW JTUCITUTLIMHBI
OPHCHTHUPYET Ha MPHOPHUTETHYIO POJIb MPOIECCYATbHBIX XapaKTEPUCTUK YUCOHOM
paboThI, 3aBUCAIIUX OT poduias mpodecCuOHAITBLHOTO 00pa3oBaHUsl, OTyYEHUS
OTIBITA WCIOJIb30BAaHUSI MaTEeMAaTHKH B COJEPKATEABHBIX W MPOQecCHOHATBLHO
3HQYUMBIX  CHUTyallUIX IO  CpPaBHEHUIO C  (HOPMaIbHO-YPOBHEBBHIMH
pe3yJIbTATUBHBIMH XapaKTEPUCTUKAMH OOYyUCHHUSI.

Conepxxanue ydeOHOW IUCIUIUIMHBI Ppa3pabOTaHO B COOTBETCTBHH C
OCHOBHBIMH COJIEPIKATEIHHBIMU JIMHUAMHU 00yUCHUS MAaTEMaTUKE:

. anre0padueckas JHMHUS, BKJIIOYAIONIas CHCTEMAaTH3allUI0 CBEIAECHUN O
YucliaX; W3YyYeHHWE HOBBIX U 0000meHue paHee U3YUYCHHBIX oOleparui
(BO3BeZeHME B CTEMEHb, W3BICUCHHE KOpHA, JorapudMupoBaHue, CHHYC,



KOCHHYC, TAHT€HC, KOTAHI€HC W OOpaTHble K HHMM); H3y4YEHHE HOBBIX BHUJOB
YUCJIOBBIX BBIpaXeHUN M (POPMyI; COBEPIICHCTBOBAHME MPAKTUUECKUX HABBIKOB
U BBIYMCIMTEIBHOM  KyJbTYpBl, pAaCIIMPEHHWE U  COBEPLICHCTBOBAHUE
anreOpanyeckoro ammnapaTta, CQOPMHPOBAHHOTO B OCHOBHOW IIKOJE, U €r0
IIPUMEHEHHE K PEIICHUIO MATEMATUYECKUX U IPUKIAJHBIX 3a/1a4;

+  TEOPEeTUKO-(PYHKIHMOHANbHAS JUHUSA, BKIIOYAIONIAs] CUCTEMATH3AIMNIO U
pacuupeHue cBeleHu 0 (QYyHKIUAX, COBEPIICHCTBOBAHUE Ipa)MueCKUX YMEHUM;
3HAKOMCTBO C OCHOBHBIMU HJESMM M METOJAMHU MaTEMaTUYECKOrO0 aHAJIN3a B
o0beMe, MO3BOJISIIOLIEM MCCIEAOBaTh d3JEMEHTapHble (YHKIUMU M pelaTh
IpOCTEHIINE TeOMETPUUECKHE, GPU3NUECKHUE U APYTUe MPUKIAJIHbIE 3aa4H;

- JIMHHMS YPAaBHECHHMU W HEPABEHCTB, OCHOBAaHHAs Ha IIOCTPOCHUHU U
UCCIIEJOBAaHUM MaTeMaTUYECKUX MOJEJIEH, epeceKaronascs ¢ alreopanyeckon u
TEOPETUKO-QPYHKIMOHAJIBHOW  JIMHUAMM M BKJIIOYAKOIIAash  pa3BUTHE U
COBEPILICHCTBOBAHUE TEXHUKU aIreOpandyeckux NpeoOpa3oBaHHUMl AJsl pPELICHHS
YpPaBHEHUM, HEPABEHCTB M CHUCTEM; (POPMUPOBAHUE CHOCOOHOCTH CTPOHUTH H
MCCIEN0BATh MPOCTEUIINE MATEMATUYECKUE MOJEIH NPU PEIIEHUH HPUKIATHBIX
3a71a4, 3a/1a4 U3 CMEXHBIX U CIIENUAIBHBIX THUCLIUIINH,

« TEOMETpHUYECKasl JIMHUSA, BKJIIOYAKOIIAs HArJAJHBIE NPEIACTABICHUS O
NPOCTPAHCTBEHHBIX (PUTypax U U3yYEHHE UX CBOMCTB, (GOPMHUPOBAHUE U PA3BUTHE
IPOCTPAHCTBEHHOTO  BOOOpa)XX€HUs, pPa3BUTUE CIOCOOOB TE€OMETPUUECKUX
U3MEPEHHUM, KOOPAMHATHOIO M  BEKTOPHOTO  METOAOB Ul  pPELICHUSA
MaTeMaTH4YeCKUX U NMPUKIAJHbIX 3a/1a4;

- CTOXacTUYecKass JIMHMs, OCHOBAaHHAs Ha pPa3BUTUU KOMOWHATOPHBIX
YMEHUM, MNPEACTABICHUN O BEPOATHOCTHO-CTATUCTUUYECKUX 3aKOHOMEPHOCTIX
OKPY’KaIOILEero Mupa.

Peanmzanust  comepxaHuss ~— y4yeOHOM — AUCHUIUIMHBL  «MaTeMaTtukay
npenoiaraeT CoOMI0IeHHEe MPUHIUIIA CTPOrol MPEEeMCTBEHHOCTH MO OTHOILIEHUIO K
COJIEP’KaHUIO Kypca MaTeMaTHKHU Ha CTYNIEHW OCHOBHOIO 0011ero oopazosanus. B To
K€ BpeMsa yueOHas jaucuuiuinHa «Marematukay s MPOQPECCHOHATBHBIX
oOpazoBarenpHblx  opranuzauuii  CIIO  obmagaer  camMOCTOSITENBHOCTBIO U
LEJIBbHOCTBIO.

[IporpamMoii, ¢ MENbIO CHUCTEMATHU3AIMK W 3aKPEIJICHUS TOJyYCHHBIX
TEOPETUYECKNX 3HAHWM, a Tak)Ke pa3BUTUsA TO3HABATEIHbHOW AaKTUBHOCTU
O0ydarommxcs, CaMOCTOSITEIbHOCTH, OTBETCTBEHHOCTH M  OpPTraHM30BaHHOCTHU
IpeyCMOTPEHA CAMOCTOSITENIbHAS BHEAy IUTOpHAs paboTa.

KonTponp kauecTBa OCBOCHHMS y4eOHOW AMCHUIUIMHBI «MaTemMaTHKa
MIPOBOIUTCS B MPOIIECCE TEKYIEro KOHTPOJIS U MPOMEXKYTOUHON aTTECTAIINN.

Texymuii KOHTPOJIb TPOBOAMUTCS B TMpejieniax ydeOHOTO BPEMEHH, OTBEICHHOTO
Ha JUCITUIUIMHY, KaK TPaJIUIIMOHHBIMH, TAK 1 HHHOBAIIMOHHBIMH METOJIaMH, BKITFOUAs
KOMITBIOTEPHOE T€CTUpPOBaHUE. Pe3ynbTaThl TEKYIIEro KOHTPOJISI YUUTHIBAIOTCS TIPH
MOJIBEICHUN UTOTOB MO JUCIUILINHE.

N3ydenne o6meoOpazoBaTeabHON YyuyeOHON IUCHMIUIMHBI «MaTeMaTukay
3aBepIIAeTCs MOJIBEICHUEM UTOTOB B (hOpME dK3aMeHa B paMKax MPOMEXKYTOYHOH
aTTecTaluu cTyJaeHToB B mpouecce ocBoeHusa I[IIICC3 ¢ momyyeHuem cpeaHero
o01ero oopa3oBaHusl.



MECTO YUYEBHOMH JJUCHOUIIJIMHBLI B YYEFHOM ILVIAHE

VYueOHnas pucnumimHa «MatemaTukay SBISETCS YYEOHBIM TPEIMETOM
oOsi3aTenbHOM TpeaMeTHONM obnactu «Martematuka u uHpopmatukay DPIrOC
CpeAHero o0Iero oopa3oBaHusl.

B mpodeccrnonanbHBIX 00pa30BaTEIbHBIX OPTAHU3AIUIX, PEATHIYIOIINX
oOpa3oBaTeIbHYI0 MpOTpaMMy CpeIHero oOuiero oOpa3oBaHus B Ipejenax
ocsoenusi [I[ICC3 mna ©0a3ze ocHOBHOTO oOmero oOpa3oBaHusi, YyueOHas
nuciunianHa «MartemaTuka» u3ydaercss B 00mIe0O0pa3oBaTENbHOM  LHKJIIE
yuebHoro miana [IIICC3 na 6a3e ocHOBHOT0 00111€eTO0 00pa30BaHus ¢ MOJIYyUYeHUEM
CpeJHero oo1ero oopa3oBaHusl.

B yue6npix mnanax [IIICC3 yuebnas aucuumninHa « MaTeMaTuka BXOJIUT B
cocTaB o0mMX 00IIC00pa30BaTEIbHBIX YUEOHBIX NUCHMILUINH, OPMUPYEMBIX H3
oOs3aTenpHbIX NpeaMmeTHbIx obnacteit @I'OC cpenHero obuiero odpa3zoBaHus,
cnenuanbHocTed CIIO ectecTBeHHOHayuHOTO Tpoduisgs mNpodecCHOoHATBHOTO
o0pa3oBaHUA.



PE3YJbTATHI OCBOEHUS YYEFHOM JUCIUILINHBI

OcBoeHnue  coaepkaHuss  y4eOHOW  AUCHUIUIMHBI  «MaTeMmaThuKa
o0OecreunBaeT TOCTUKEHUE CTYyACHTAMU CIEAYIOUIUX pe3yibmamos:

. JAUYHOCHHBIX:

- cOOpMHUPOBAHHOCTh,  TPEACTABICHWH O  MaTeMaTHKE  Kak
YHUBEPCAJIbHOM S3bIKE HAYKH, CPEACTBE MOJEIUPOBAHUS SBJICHUM U MPOLIECCOB,
UJesIX U1 METOJIaX MaTeMaTUKU;

- NOHMMaHUE 3HAYUMOCTHM MATEMaTHKH IS Hay4YHO-TEXHUYECKOTO
nporpecca, cGHOPMHUPOBAHHOCTh OTHOIIEHUS K MaTeMaTUKE KaKk K YacTu
o0llleueoBeYeCcKOl KyJIbTyphl 4Yepe3 3HAKOMCTBO C MCTOpPHEH pa3BUTHUS
MaTeMaTHKH, YBOJTIONMEH MaTeMaTUUECKUX UJICH;

- pa3BUTHE JIOTUYECKOTO MBIIIJIEHHUS, IPOCTPAHCTBEHHOTO
BOOOpaXCHHS, aNTOPUTMHYECKON KYJIbTYpbl, KPUTHYHOCTH MBINIJICHUS Ha
ypOBHE, HEOOXOAMMOM il Oyaymied npodecCHMOHaTbHOW NEeATEIbHOCTH, IS
MPOJIOTKEHUS 00pa30BaHUA U CaMOOOpa30BaHUS;

- OBJIaJICHUE MaTeMaTHYeCKUMHA  3HAHUSAMH W yMCHHSIMH,
HEOOXOJAMMBIMH B TIOBCEHECBHOMN JKM3HU, JIJIT OCBOCHHUS CMEKHBIX €CTECTBEHHO-
HAayYHBIX JUCIUIIMH W AUCHHUIUIMH MPO(PECCHOHATBLHOTO ITUKIA, IS MOJTYYSHHS
oOpa3oBaHuss B o0OJacTsAX, HE TpeOyIMUX YriayOJIeHHOH MaTeMaTH4ecKoi
MOJTOTOBKH;

- FOTOBHOCTh W CHOCOOHOCTh K OOpa3oBaHWI0, B TOM YHCJIE
caMO0Opa30oBaHMIO, HA MPOTSKEHUU BCEHM >KU3HU; CO3HATEIbHOE OTHOIICHUE K
HEMPEPHIBHOMY OOpa30BaHUI0 KaK YCJIOBHUIO YCIEHIHOW NpodecCHoHaIbHOU U
OOIIIECTBEHHOM JEATCIHLHOCTH;

- TOTOBHOCTh M CIOCOOHOCTh K CaMOCTOSITETbHOM TBOPUYECKOW U
OTBETCTBEHHOU JESITEILHOCTH;

- TOTOBHOCTh K KOJUIGKTUBHOW paboTe, COTPYAHUYECTBY CO
CBEpCTHUKaMH B  00pa3oBaTelbHOW, OOIIECTBEHHO TOJIE3HOHN, YyuyeOHOo-
HCCIIEIOBATEIIBCKOM, TPOCKTHOM M IPYyTUX BUIAX NCATCIBHOCTH;

- OTHOIIIEHHE K MPO(ecCHOHaTbHON AEATETbHOCTH KaK BO3MOXXHOCTH

ydacTHsi B PCIICHWM  JIMYHBIX,  OOIIECTBEHHBIX,  TOCYIaPCTBEHHBIX,
oOIIeHAIMOHATBHBIX TTPOOJIEM;

. MemanpeoMemuvlx:

- YMEHHE CaMOCTOSITENIbHO ONpPEAesTh Iedu JeSITEIbHOCTH U
COCTaBJISITh NJaHbBl  JICSITeIbHOCTH; CaMOCTOSITETLHO OCYIIECTBIISITh,

KOHTPOJMPOBaTh U  KOPPEKTUPOBATH JAESATEIbHOCTb, HCIOJIB30BaTh BCE
BO3MOXKHBIE PECYpPChl JUIsl JOCTHXKEHHS IOCTaBJICHHBIX IeJell W peanu3anuu
IJIAHOB JIEATEIbHOCTH; BHIOMPATh YCIEIIHbIE CTPATETUU B PA3IMYHBIX CUTYaLUsIX;

- yMEHHE MPOAYKTUBHO OOIIATHCSA U B3aUMOJCHCTBOBATH B MPOIIECCE
COBMECTHOW  JIEITCIHHOCTH, YUYWUTHIBATH TMO3WLIHUH JIPYTHX  yYaCTHUKOB
NeaTeAbHOCTH, 3(QPEKTUBHO pa3peliaTb KOH(IUKTHI;

- BJIaJICHUE HaBbIKAMHM TO3HABATEIBLHOM, Y4EOHO-UCCIIEA0BATEIbCKOM
U MPOEKTHOM JEATEIbHOCTH, HABbIKAMU pa3pelieHus mpodiieM; cOoCOOHOCTh U
TOTOBHOCTh K CaMOCTOSTEIHbHOMY IIOMCKY METOJOB PEIICHHS MPaKTHUYECKUX
3a/1a4, MPUMEHEHUIO PAa3IUYHBIX METOJIOB MMO3HAH U,

- TOTOBHOCTh M CHOCOOHOCTH K CAaMOCTOSITEIbHON HH(GOPMAIMOHHO-
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MO3HABATEIbHON  JIESTEIBHOCTH, BKJIIOYAass yMEHUE OpPUEHTUPOBATHCS B
pa3NMYHBIX ~ MCTOYHHKAX  WHOOpMAIMA,  KPUTHYECKH  OICHUBATh U
WHTEPIPETUPOBATH NHPOPMAIIHIO, TOTYYaeMYI0 U3 Pa3INYHBIX HCTOYHUKOB;

- BJIAJICHUE SI3BIKOBBIMU CPEJCTBAMU: YMEHHE SICHO, JIOTUYHO U TOYHO
u3jarath CBOI TOYKY 3pEHUSI, UCIOIB30BATh aICKBATHHIC SI3BIKOBBIE CPEICTBA;

- BIIaJICHUE HaBBIKAMHU I103HABATEIbHOW pe(IeKCUU KaK OCO3HAHUS
COBEPUIAEMBIX JEHUCTBHUN W MBICIUTENbHBIX MPOIECCOB, HX pPE3YJbTATOB U
OCHOBAHMU, T'PAHUI] CBOETO 3HAHUSA U HE3HAHMS, HOBBIX MMO3HABATEIbHBIX 3a/1a4 U
CPEJIICTB ISl UX JOCTUKECHUS,

- LEJICYyCTPEMJIIEHHOCTh B  TOWCKaxX W  MOPUHIATAM  PEUICHUH,
CO00pPa3UTENBHOCTD U WHTYULHS, Pa3BUTOCTh MPOCTPAHCTBEHHBIX
NpeaCcTaBICHH; CTOCOOHOCTh BOCIIPUHUMATH KPacOTy U FTAPMOHUIO MUPA;

* npeoMemHuIX:

- c(hopMUpPOBAHHOCTh TMPEACTABICHUNA O MaTeMaTHKE KaK 4YacTu
MHUPOBOM KYJBTYpbl M MECTE€ MaTeMaTUKU B COBPEMEHHOUN IMBUIIU3AIUU,
criocobax onucaHus ABJICHUN peaJbHOTO MUPA HA MATEMAaTUYECKOM SI3BIKE;

- c(hopMUPOBAHHOCTh MPEACTABICHUN O MATEMAaTUUYECKUX IOHSIITUIX
KaK BaXHEHIINX MAaTEeMaTUYECKUX MOJICJISX, MO3BOJISIONIMX ONMUCHIBATh U U3y4aTh
pa3Hble MPOILECChl U SIBJICHHS; MOHUMAHUE BO3MOXHOCTH aKCHOMAaTUYECKOTO
MOCTPOEHUS] MATEMATUUYECKUX TEOPUH;

- BJIAJICHUE METOJAAMHM JOKa3aTeJIbCTB U aJITOPUTMOB PpEUICHHUS,
YMEHUE HX MPUMEHATh, MNPOBOJHUTH JOKa3aTENbHbIE PACCYKIEHUS B XOJE
pelieHus 3aad;

- BJIAJICHUE CTAaHJAPTHBIMH IPUEMaMHU pPEUICHUS pPalUOHAIBHBIX U
UppalMOHANbHBIX, MOKa3aTeNbHBIX, CTETICHHBIX, TPUTOHOMETPUYECKHUX
YPaBHEHUW U HEPABEHCTB, UX CUCTEM; UCIOJb30BAHHE T'OTOBBIX KOMIBIOTEPHBIX
nporpaMm, B TOM YHCJIE€ JJIsl MMOUCKA MYTH PEIICHUS U WUIIOCTPALMU PelICHUs
YPaBHEHUU U HEPABEHCTB;

- c(hopMUpPOBAHHOCTh TMPEACTABICHUNH 00 OCHOBHBIX MOHSTHAX
MaTEeMaTUYECKOTO aHAJIN3a U UX CBOMCTBAX, BJIaJICHUE YMEHUEM XapaKTepU30BaTh
nopejieHue (QYHKIUNA, HCMOJIb30BAaHUE MOJYYEHHBIX 3HAHWUM ISl ONHUCAHUA U
aHAJIM3a PEATBbHBIX 3aBUCUMOCTEN;

- BJIa/IECHHNE OCHOBHBIMHU MOHSTUSIMH O MJIOCKUX M MPOCTPAHCTBEHHBIX
reoMeTpUUeCcKuX (PUrypax, uX OCHOBHBIX CBOMCTBaX; CPOPMUPOBAHHOCTh YMEHHUS
pacro3HaBaTh reoMeTpudyeckue (GUrypbl Ha 4YepTekax, MOJEISAX U B pEATbHOM
MUpE; MPUMEHEHNE M3YUYCHHBIX CBOWCTB reoMeTpuueckux ¢uryp u Gopmyn mais
pellIeHUs] TEOMETPUUECKUX 3a7a4 U 33/1a4 C MPAKTUUYECKUM COJIEPHKAHUEM;

- ChOpMHUPOBAHHOCTh TPEACTABICHUM O TMpOIEcCCax U SIBICHUSX,
MMEIONIUX BEPOSITHOCTHBIM XapakTep, CTATUCTUUYECKUX 3aKOHOMEPHOCTSAX B
pealbHOM MHpPE, OCHOBHBIX TMOHSATHUIX DJIEMEHTApHOW TEOpUU BEPOSTHOCTEH;
YMEHUM HaXOJUTh U OIICHUBATh BEPOSTHOCTH HACTYIJIEHUS COOBITUH B
MPOCTEHIINX MPAKTUIECKUX CUTYAIUSIX U OCHOBHBIC XapaKTEPUCTUKHU CIIyHYalHBIX
BEJIMYUH;

- BJIaJICHUE HAaBbIKAMHM HCMOJb30BAHUS TOTOBBIX KOMIIBIOTEPHBIX
MporpaMm Mpu pelieHuu 3aaad.



COJIEP)KAHUE YYEBHOM JUCIUITIJIAHBI

Coaep:xanue ydeOHON AUCHUTITTMHBI
BBenenne
MareMatrka B HayKe, TEXHUKE, SKOHOMHKE, WH()OPMAIIMOHHBIX TEXHOJIOTHUSAX
U MpPaKTHYECKOW JesTenbHOCTH. llenn W 3agauM M3ydeHUs MaTeMaTHKU Mpu
ocBoeHnH crnennanbHocTedl CIIO. [ToBTOpeHHE MIKOJIBHOTO Kypca MaTEMATHKH.

AJIT'EBPA
1.Pa3BuTHE NOHATHSA 0 YHUCTE
Llensie u panmoHanbHble uncna. JlelcTBurenbubie uncia. [IpubnuxeHHbie
BbluncieHus. KommekcHsle uncia. YpaBHeHUs U cucteMbl. HepaBeHcTBa
IIpakTH4eckue 3aHATHA:
Nel. BpruncieHusi ¢ KOMIUIEKCHBIMH YHCIIAMH

2.KopHu, creneHu u jorapugpmsl.

Kopau HarypanbHON CTENEHW W3 YUCIa U UX CBOMCTBA. MppaimoHanbHbIC
ypaBHeHHUs. CTENEeHU ¢ pallMOHAIBHBIM MOKAa3aTelieM, uX cBOMCTBA. [lokazarenbHas
¢bynkuus u e€ coiictBa. [lokazarenpHble ypaBHEHHs] U HepaBeHCTBA. OmnpeneneHue
agorapupma. JlecsaTuuHble W HaTypaidbHble Jorapudmbel. OCHOBHBIE CBOMCTBa
norapudmoB. [IpeoOpazoBanue jorapudmMuyeckux BbipakeHuid. Jlorapudmuyeckas
bynkuust u e€ cpoiictBa. Jlorapudmuueckue ypaBHeHus. Jlorapudpmuyeckue
HEPaBEHCTBA.

IIpakTHyeckue 3aHATHSA:

No2.CBoiicTBa KOpHA N-0i1 CTENEHU

No3.Crenenu ¢ mpou3BOIBLHBIM IMOKa3aTeIeM

Ne4.CrniocoOsI perieHunit mokazaTelbHbIX ypaBHEHUH.

No5.Jlorapudmsl. Onpenenenue gorapudma

Ne6. [IpeoOpazoBanus 1orapupMUUECKUX BbIPAKECHUI

Ne7.Pemienne norapuMuyecKux ypaBHEHHI 1 HEPABEHCTB

I'EOMETPUSA

3. IIpsiMble U IJIOCKOCTH B IPOCTPAHCTBE

AKCHUOMBI cTepeoMeTpuu. B3anmHOE pacnoyioKeHHe JByX TMpPSAMBIX B
npocrpanctie. IlapamnensHocTh npsiMbix. [lapamienbHOCTh NPAMON U IUIOCKOCTH.
[TapaiuienbHOCTH IJIOCKOCTEM. [lepneHIUKYASAPHOCTD MPSMBIX.
[lepneHaUKyISPHOCTh MPSIMOM M IUIOCKOCTH. lleprnieHAuKynssp W HakJIOHHAas.
[lepneHAUKYISIPHOCTD ABYX IUIOCKOCTEH. YTOJ MEXKIYy HOpPsIMOM M IUIOCKOCTBIO.
JIByrpaHHbIil yrou. YToil MeXAy IUIOCKOCTsAMU. ['eoMeTpuueckue mpeoOpa3oBaHUs

IPOCTPAHCTBA:  CUMMETPHUS  OTHOCHUTEIBHO  IUIOCKOCTU.  ['eomerpuueckue
npeoOpa3oBaHus  MPOCTPAHCTBA:  MapauleNbHBIA  TepeHoc.  [lapamnensHoe
MIPOECKTUPOBAHHUE.

IIpakTHYyeckHe 3aHATHSA:

Ne8.Pemenne 3aga4 Ha mapajIEIbHOCTD B POCTPAHCTBE

Ne9. Pemenue 3ana4 Ha nepHeHANKYISPHOCTD B IPOCTPAHCTBE.
KOMBUHATOPUKA

4.2;1eMeHTbl KOMOMHATOPUKH

Komb6unaropusie kouctpykiun. Pasmemenus. [lepectanoBku. Coueranus.
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[IpaBuna komOunatopuku. Dopmyna Ounoma Hpiotona. CaoiicTBa
OMHOMUHANIBHBIX KO3 uimeHToB. Tpeyronpuuk [lackans.

IIpakTH4eckue 3aHATHSA:

Ne10.KoMOuHATOpHBIE KOHCTPYKIIHH.

Nell.Pemenue koMOMHATOPHBIX 3a/1a4.

Nel2.Tpeyronsnuk Ilackans.

Nel3.IIpaBuia KOMOMHATOPHKH.

I'EOMETPUA

5.KoopanHaThbI M1 BEKTOPbI

Koopaunatel u BekTOpbl Ha IUIOCKOCTH. KoOOpAWMHATBI M BEKTOpPHl Ha
IIJIOCKOCTH.

[IpsimoyrosbHas (IekapToBa) CUCTEMa KOOPAMHAT B IPOCTPAHCTBE.

Bektopel B mpoctpaHcTBe. PaBeHCTBO BeKTOpOB. (CIOXKEHHE BEKTOPOB.
YMHOKEHHEe BekTopa Ha 4yucio. Moayns Bekrtopa. KoopauHatel BekTopa.
Pa3noxenue BekTopa no HampasieHusM. [Ipoekuusi BeKTopa Ha OCb.

Yron wexny nByMms BekTopamu. CKalsipHOE MPOU3BEIAEHUE BEKTOPOB.
Hcnonb3oBaHue KOOPAMHAT M BEKTOPOB IMPU PEHICHHMH MAaTEMaTUYECKUX U
IPUKJIAJIHBIX 33]1a4.

IIpakTH4Yeckue 3aHATHSA:

Nel4.BekTops! B ipocTpadcTBe. Oniepanuy ¢ BEKTOPaMH B IIPOCTPAHCTBE.

Nel5.KoopanHatel BEKTOpa B IPOCTPAHCTBE.

Nel6.IlepieHANKYASAPHOCTD MPSAMBIX U IIIOCKOCTEN

Nel7.CkansipHoe Mpou3Be€HNE BEKTOPOB.

OCHOBBI TPUTOHOMETPUHA

6.OCHOBBI TPUTOHOMETPHUH

Pannannas mepa yrna. BpamarenbHoe nBukenue. OmnpeneneHue CHHYCA,
KocuHyca. OrmpezgeneHue TaHreHca W KoTaHreHca  uucia.  OCHOBHBIE
TpUTOHOMETpHUUEcKre ToxaecTBa .Dopmynsl npuBeaeHus. opmysibl MOIOBUHHOTO
yrma.  @opmynasl  cyMMbl W pasHocTtd. [IpeoOpaszoBanusi  mpocTEeHIINX
TPUTOHOMETPUUECKUX BbIpaKeHU. TpuroHomerpuyeckue ¢GyHKUUHA. ApPKCUHYC,
apKKOCUHYC, apKTaHreHc uucia. [Ipocredinime TpUrOHOMETPUYECKHUE YpPaBHEHUS.
Pemienne TpuroHoMerpuueckux ypaBHeHUU. Illpocreimme TpUTOHOMETPUYECKHUE
HEPaBEHCTBA.

IIpakTHYyeckue 3aHATHS:

Nel8.VYrael u BpamatenbHoe aBuxkeHnue. Paanannas mepa yria.

Nel9.3aBucuMOCTB MEXy CHHYCOM, KOCHHYCOM M TAHT€HCOM OJJHOT'O M TOT'O
Xe yria.

Ne20.ITpeoOpa3zoBaHre TPUTOHOMETPHUECKUX BBIPAKCHHIM

Ne21.06patHbie TpuroHoMeTpuyecKkrue QyHKIUH.

Ne22. Pemienue ypaBHeHui tg X = a ctg X = a.

Ne23. TIpoBepounas paboTa 1o Teme

AJITEBPA

7. DyHKIUH , UX CBOHCTBA U rPauKu

00630p 06mux noHsATut. O6JaCTh ONPEEICHUS U MHOXKECTBO 3HAUCHUM.

I'padux dynkuuu, nocrpoeHue rpadukoB (QYyHKIMHN, 3aJaHHBIX PA3IAYHBIMU
cnocobamu. CBoiictBa QyHkimu. YeTHble U HedeTHble QyHKIUH. [lepuonunyHocThb
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¢byukuii. [IpomexxyTku Bo3pactanus U yObiBaHus. Haumbonbliee m HauMeHbIEe
3Ha4YeHUsI, TOUKH 3KcTpemyma. Cxema uccnenoBanus GyHkiui. OOpaTHbIe (PYHKIIHH.

[IpeoOpazoBanust GhyHKIMUNA W AeUCcTBUS Haj HUMU. CummeTpusi GyHKIHA |
npeobpazoBanue rpadukos. [IpeodbpazoBanus rpadukoB. HempepbsIBHOCTh GyHKIHH

[Ipumepsl (QyHKIMOHAIBHBIX 3aBHCHUMOCTEl B pealbHBIX IMpoleccax u
SBJICHUSIX.

IIpakTH4eckue 3aHATHA:

Ne24. Cxema uccnenoBanusi GyHKIIHI.

Ne25.IIpeobpazoBanue GyHKIUN U JSHCTBUS HAJl HUMH.

No26.Cummetpust hyHKIUH 1 TpeoOpa3zoBaHue UX IPapUKOB.

Ne27.IlpoBepounas paboTa Mo Teme

I'EOMETPUA

MHororpaHHHUKH.

[Ipuzma. Ilapamnenenunen m ky6. IloBepxHocTes mpusM. OOBEM HPHU3MBI.
Ceuenus mpusmel. [Iupamupa. IlpaBuibHas nupamunga. [IoBepXHOCTH mUpamMuUIBL.
O0bEM nupamuibl. CeueHus nupamubl. [IpaBuibHbIE MHOTOTPAHHHUKH.

Kpyrnsie tena.

Humuuap. Ceyenuss uunuuapa. [losepxHocTs numuuapa. OObEM IMIMHIpA.
Konyc. Ceuennst konyca. IloBepxHocts koHyca. O0béM koHyca. lllap u cdepa ux
ceueHus. [lnomane noBepxHOCTH cepbl U 00BEM I1apa

IIpakTHyeckue 3aHATHS:

Ne28. TTpuzma. [Mapamnenenunen. Kyo6.

Ne29. TTosepxHoCcTh ipU3MbI. OOBEM MPU3MBI.

Ne30. ITosepxHocTh mupamuabl. OObEM MUPAMU/IBI.

Ne31. O6bembl Te U MIIOIIA/b UX TTOBEPXHOCTH.

Ne32. ap. Cdepa. Ceuenus mapa. KacarenpHas MiaoCKOCTb.

Ne33. IIpoBepounast pabota 1Mo Teme

HAYAJIA MATEMATHYECKOI'O AHAJIM3A

9. Hayasia MareMaTH4ecKOro aHaJu3a

ITocnenoBaTeILHOCTH. CBoiicTBa IIOCJIEI0BATEIILHOCTEH. [Ipenen
nocyienoBaTeabHOCTH.  Bbruucnenne  mpeaenoB.  [lonsTue MPOU3BOAHOM
JlpousBogubpie  snemeHTapHbix  ¢GyHkumii. [lpaBuna  guddepenunpoBanus.
[IpousBoaHas cioxHOM (PyHKIMU. BhruncieHue NpPoOU3BOIHON C MPUMEHEHHEM
npaBunl  nuddepennupoBanus . [Ipumenenue HempepbsiBHOCTU. KacarenbHast K
rpaduxy dyukmun. [Ipumenenue npousBoaHoi. [Ipu3nak Bo3pacTaHusi u yObIBaHUS.
[Ipumenenune mnpousBogHoil. Kputnueckue Ttouku GyHKIuH. MakCUMyMbl u
MUHUMYMBI. [IpumMeHenne npon3BoHOM K rccienoBanuio Gyuknuii . Mccnenoanme
byHKIMIA ¢ TOMOIBI0 Tpou3BoaHOW. McciemnoBanne GyHKIUNA W TOCTPOSHUE
rpadukoB. HaubomnpIiee n HaMMeHbIIIee 3HAUCHHE

IIpakTHYyeckHe 3aHATHSA:

No34. BeiuuciieHus npenesnoB MOCIEa0BATEIIbHOCTEN

Ne35. I'eomeTpuyecknii 1 MEXaHUYECKHUI CMBICI IPOU3BOAHOM

Ne36. IIpou3BoaHbIE 3JIEMEHTAPHBIX (DYHKIIHIA.

Ne37. ®opmynbl auddepeHuupoBaHus

Ne38. IIpumeHeHne NpOU3BOIHOM K MCCIEN0BAHUIO (QYHKIIUNA

No39. YpaBHeHUE KacaTeIbHOM.

Ne40. ITpoBepounast paboTa 1o Teme
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10. UaTerpaJ u ero npuMeHeHne

[TepBooOpasnas.  CpoiictBa  mepBooOpasHoi. [lpaBuna  BBIYMCICHUS
nepBooOpasHbiX. [lmomanu miockux ¢uryp. [lmomans KpUBOJIWHEHHON TpAaIeIyH.
Wurerpan. ®opmyna HeroroHa-JleiiOHua. BeluuciaeHus HHTErpajioB ¢ MOMOUIBIO
dbopmynsl  Hetotona —JleiiOnuna. IlpuMeHeHue wuHTErpana sl BBIYUCICHUS
IJIOIIAEH.

IIpakTH4eckue 3aHATHA:

Ne41. IlpaBuna HaXOXKISHUS IEPBOOOPA3HBIX.

No4?2 BblunciieHue HHTErpaioB.

No43. BriunciieHue miomaie ¢ moMOIIbI0 HHTETpaia.

Ne44. TIpoBepounast pabora 1Mo Teme

CTATUCTHUKA U TEOPUSA BEPOATHOCTEN

11. DjieMeHTBI TEOPHH BEPOATHOCTEH U MATEMATHYECKOM CTATUCTUKH

BepositHocTh 1 ee cBoiicTBa. CoObITHE, BEPOATHOCTH cOObITHS. CBOICTBa
BEPOSATHOCTH. BbIUMCIEHNE BEPOATHOCTH MO KIACCUYECKOMY  OIPEIEICHHUIO.
CnoxeHne u yMHOKEHHE BeposiTHOCTEN. [1oBTOpHBIE HcbITaHuA. CXEMa MOBTOPHBIX
VCTIBITAaHUU.

CiyyaiiHag BenuurHa. MaTeMaTndecKoe OKUIAHUE CIIyYalHOW BEJIMYHAHBI

IIpakTHyeckue 3aHATHS:
Ne45. Tlpumepsl BIYUCIEHUS] BEPOSITHOCTH.
Ne46. CnyuaiiHas BenTu4yuHa.

YPABHEHUA U HEPABEHCTBA

12. YpaBHeHUs1 1 HEPABEHCTBA

PaBHOCUnbHOCTE ypaBHeHMI. OCHOBHBIE NPHUEMBI PEIICHUS YPAaBHEHUM.
Cucrempl ypaBHeHMH. MeTOapl pemeHus CHUCTEM ypaBHEHUH. CHCTEMBI IBYX
YpaBHEHUM C JBYMSI HEU3BECTHbIMU. Pemienne HepaBeHCTB. (CTaHIapTHBIC
HepaBeHcTBa. Pemenue nepaBeHcTs. OJ13. MeToa nHTepBaios.

IIpakTnyeckue 3aHATHUA:

Ne4’7. OcHOBHBIE IpHEMBI pelieHns ypaBHeHUU. [IpocTelimue ypaBHEeHuUs.

Ne48.Cucremsl ypaBHenwuii. Micnons3oBanue rpaduka.

Ne49.MeTon nuTEpBATIOB

No50.Pemenue HepaBeHCTB. 3aME€HA HEM3BECTHOTO.
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TEMATHYECKOE IINTAHUPOBAHHUE

[Tpu peanu3zanuu coaepkanusi 00MEe0Opa3oBaTeIbHON YICOHONW NUCIIMIUIMHBI
«Maremaruka» B mpeaenax ocBoeHuss IIIICC3 Ha 0a3ze OCHOBHOro oOwHIETO
oOpa3oBaHMsS C TIONYYCHHEM CpEIHETro OO0Iero o0pa3oBaHWs  MaKCHMalbHas
yueOHas Harpy3Kka o0yJaroumxcsi COCTaBIIseT:

no cneruanbHocTaM CIIO ectecTBeHHOHayuHOro npoduis - 269 dacos, u3
HUX ayAuTopHas (0Osi3aTenibHAs) HArpy3ka OOy4arolMXcs, BKIIOYas MPaKTUYECKUE
3ansaTus (50 wacoB), — 179 wuacoB; BHeayJIMTOpHAas CaMOCTOsITEIbHas paboTa
CTyAeHTOB — 90 4acos.

TEMATUYECKUH ILUIAH

KomnunuectBo uacoB

MaxkcumanbHasg | CamocTos- | o0s13aTenbHas ayJJUTOpHAsA

HaumenoBanue pa3nena
y4yeOHast TeJbHas yueOHasi Harpy3kKa, B T.4.:

Harpyska yueOHas Bcero [TpakTHueck.
pabora 3aHATUN 3aHATHUS

Beeoenue. 8 - 8 -

Paszoen 1. Pazeumue nousamusn o 16 6 10 1
yucne

Tema 1.1. Llensie u palimoHaabHbIE
yucna. JleicTBUTENbHBIE YUCIa.
Tema 1.2. ITpubnnxeHHbIC
BbIyHcCiieHus. CTaHapTHAS 3aIKCh
ypcia

Tema 1.3. AGcomroTHas u
OTHOCHUTEJIbHAS MOTPEIIHOCTh
Tema 1.4. KoMmmeKkcHBIE Yncia
Tema 1.5. Beruucienus ¢
KOMIIIEKCHBIMH YHCJIaMH

Paszoen 2. Kopnu, cmenenu u 31 9 22 6
nozapughmot

Tema 2.1. IloBTOpenue Matepuana
OCHOBHOM IIKOJIBI

Tema 2.2. KopeHb n-0i1 cTeNEHHN.
CBolicTBa KOpHSI N-Oi CTENEHU

Tema 2.3. Crenenn. Ctenenu ¢
MIPOU3BOJILHBIM MTOKa3aTeNeM

Tema 2.4. Iloka3zarenbHast QyHKIHSL.
Tewma 2.5. Ilpocreiimue
[I0Ka3aTeNIbHbIE YPaBHEHUS.
IToka3arenbHbIE HEPABEHCTBA.

Tema 2.6. CriocoObl pereHui
MTOKa3aTeJIbHBIX YPaBHEHMI.

Tema 2.7. Jlorapudmsl. Onpenenenue
norapupma

Tema 2.8. CoiicTBa j0orapugpmos.
[TpeobpazoBanus gorapupMuUIEcKux
BBIPAKCHUI
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Tema 2.9. Jlorapudmudeckas
byHKIMS 1 €€ CBOWCTBA

Tema 2.10. Jlorapudpmuueckue
YpaBHEHHUS

Tema 2.11. Pewienue
JOrapu(pMHUUECKUX ypaBHEHUI
Tema 2.12 Jlorapudpmuueckue
HEPaBEHCTBA.

Tema 2.13. Pewuenue
J0rapu(pMHUECKUX YPaBHEHUN U
HEPaBEHCTB

Pazoen 3. Ilpamvie u naockocmu 6
npocmpancmee

Tema 3.1. [loBTOpEHue
IUIAHUMETPUYECKOT0 MaTepuana
Tema 3.2. CriocoObI 3a1aHust
IIOCKOCTH. B3aumMHoe pacnonoxenue
MPSIMBIX B MPOCTPAHCTBE

Tema 3.3. [lapamienbHbie NpsIMbIE B
npoctpancTie. [Ipu3Haku
napauieIbHOCTH.

Tema 3.4. [leprieHquKyISIpHOCTD B
npoctpanctse. [IpusHaku
MEepPHEHINKYISIPHOCTH.

Tema 3.5. Yrael Mex1y OpsIMbIMU U
IJIOCKOCTSIMH, MEXY IIPSIMOU U
IUIOCKOCTBIO, MEXKY MJIOCKOCTSIMU
Tema 3.6. Pemenue 3a1au Ha
napajyieIbHOCTh U
MEePIEHANKYJSIPHOCTh B MPOCTPAHCTBE

12

Paszoen 4. Komounamopuka

Tema 4.1. KomOunaropHsble
KOHCTPYKLIUU

Tema 4.2. Pemienue 3aau ¢ HOMOIIbIO
KOMOWHATOPHBIX KOHCTPYKLUI

Tema 4.3. IIpaBuia KOMOMHATOPUKH
Tema 4.4. bunom HeroToHa

Tewma 4.5. Tpeyronsnuk [lackans
Tema 4.6. Perienne KOMOMHATOPHBIX
3ajau

12

Pazoen 5. Koopounamot u éekmopul
Tema 5.1. IToBTOpEHUE MPOWIEHHOTO.
BexTops! Ha TI0CKOCTH

Tema 5.2. BekTopbl B IPpOCTPAHCTRBE.
Onepanuuu ¢ BEKTOpaMH B
MIPOCTPAHCTBE.

Tema 5.3. KoopauHatel BEKTOpa B
MIPOCTPAHCTBE.

Tema 5.4. CkansipHOe IpOU3BEIECHUE
BEKTOPOB

12
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Tema 5.5. JlexapToBa cucrema
KOOPJIMHAT B IPOCTPAHCTBE
Tema 5.6. IleprieH UKy IApHOCTD
HPAMBIX M IIJIOCKOCTEN

Pazoen 6. Ocnogvl mpuzonomempuu
Tema 6.1. Yribl u BpaiaresibHOE
JIBUKEHUE
Tema 6.2. Yriibl u BpaiaresibHOE
JnBwxkeHue. Pannannag mepa yrina
Tema 6.3. TpuronoMerpuueckue
onepanuu. CUHyC, KOCUHYC, TAHI'€HC,
KOTaHT€HC U MX CBOMCTBA
Tewma 6.4. 3HaKku U 3HaYEHUS CUHYCA,
KOCHHYCa, TAHI€HCa U KOTaHTeHCa
Tema 6.5. 3aBUCUMOCTB MEXTY
CHUHYCOM, KOCUHYCOM U TAaHT€HCOM
OJIHOTO U TOTO K€ yrJa.
Tema 6.6. DopMyJibl KOCUHYC U CUHYC
CYMMBI, pa3HOCTH
Tewma 6.7. ®opmyIibl TPUBEACHUS.
DopMyJIbl IBOMHOTO U IIOJIOBUHHOIO
yria
Tema 6.8. DopMyIIbl CyMMBI,
Pa3HOCTH KOCHHYCOB U CHHYCOB
Tema 6.9. IIpeoOpazoBanue
TPUTOHOMETPHUECKUX BBIPAKEHUN
Tema 6.10. TpuroHomerpuueckue
¢yskunu. OCHOBHBIE CBOICTBA
TPUTOHOMETPUYECKUX QYHKIIUMA
Tema 6.11. OGpatHsbie
TPUTOHOMETPUYECKHE (DYHKIHU
Tema 6.12. Pemenue ypaBHeHui sin X
=a
Tema 6.13. Pemenue ypaBHeHui COS X
=a,tgx=a
Tema 6.14. OCHOBHBIE TUTIBI
TPUTOHOMETPUYECKUX YPaBHECHUM
Tema 6.15. OCHOBHBIE TUTIBI
TPUTOHOMETPUYECKUX YPABHCHUM U
HEPaBEHCTB

29

22

Pazoen 7. @ynkyuu u ux cpaguxu
Tema 7.1. O630p 0OIMMX TOHATUN
Tema 7.2. Cxema ucciaenoBaHus
byHKIUI

Tema 7.3. IlpeobpazoBanue pyHKIUH
U JIeHCTBUS HaJl HUMH

Tema 7.5. CummeTpust yHKIMH 1
npeoOpa3oBaHue UX rpadukoB

Tema 7.6. HenpepbIBHOCTh (PYHKIIHIA

14

10

16




Pazoen 8. Muozocpannuxku u
Kpy2nivle mena

Tema 8.1. Ilpusma. [lapannenenunen.
Ky6

Tema 8.2. IloBepXHOCTD IPU3MBI.
O0BemM pU3MbI

Tema 8.3. Ilupamua. [IpaBunbHas
nupaMua. YcedeHHas mupamuaa
Tema 8.4. IloBepXHOCTh TUPAMU/IBI.
O0BeM TupamMuabl

Tema 8.5. Kpyrasie Tena. Lununap.
Konyc

Tema 8.6. O6beMbI TE U MIIOMIAAb UX
MOBEPXHOCTHU

Tema 8.7. lap. Chepa. Ceuenus
mrapa. KacarenpHasi IJIOCKOCTb

14

Pa3zoen 9. Hauana
MamemamuyecKkozo aHanu3a

Tewma 9.1. Ilpouecc u ero
MOJIeTTUPOBAHUE

Tema 9.2. IlocnenoBareabHOCTH.
CBOMCTBA ITOCIEN0BATEILHOCTEN.
Tema 9.3. Ilpenen
MOCIIEI0BATEIbHOCTH

Tema 9.4. IloHsiTue TPOU3BOAHOM.
Tema 9.5. 'eomeTprdeckuii u
MEXaHUYECKHUI CMBICI MPOU3BOTHON
Tema 9.6. ®opmyibl

b hepeHIIMPOBaHUS

Tema 9.7. IlponsBogHble
AJIEMEHTApHbBIX (PyHKINH

Tema 9.8. IIpuMeHeHnEe NPON3BOIHON
K MCCIIEIOBAaHUIO (PYHKITUI

Tewma 9.9. Ilpuknaansle 3a1a4u

28

10

18

Pazoen 10. Humezpan u ezo
npumenenue

Tewma 10.1. ITepBooOpa3zHas

Tewma 10.2. [IpaBuiia Hax0X1€HUS
epBOOOPA3HBIX

Tema 10.3. IInomans KpuBOJIMHEHHON
Tpanenuu

Tema 10.4. MaTerpan

Tema 10.5. Beruncienvue HHTErpajioB
Tema 10.6. Beruncnenue miomaaei ¢
MTOMOIIbIO WHTETrpaja

16

10

17




Pazoen 11. Inemenm meopuu
6€poAmMHOCIeEN U MAMEMAMUUECKOU
cmamucmuKku

Tema 11.1. BeposiTHOCTD 1 €€
CBOICTBA

Tema 11.2. Ilprmepsl BEIYUCIICHUS
BEPOSITHOCTH

Tema 11.3. IloBTOpHBIE UCTIBITAHUS
Tema 11.4. Ucnionp30BaHuE CXEMBI
MTOBTOPHBIX UCIIBITAHUN

Tema 11.5. Cnyuaiinas BenuurHa
Tema 11.6. Maremaruueckoe
0KUJAHUE CIyYallHON BEJIMYHHBI
Tema 11.7. IlpoucxoxaeHue TeoOpun
BEPOSATHOCTEM

21

14

Pazoen 12. Ypasnenus u
HepageHcmea

Tema 12.1. PaBHOCMIIBHOCTD
YpaBHEHU U

Tema 12.2. OcHOBHBIE TPUEMBI
peuenus ypaBHenuil. [Ipocreitmme
ypaBHEHUS

Tema 12.3. OcHOBHBIE ITPUEMBI
peleHus ypaBHeHuil. Paszioxenne Ha
MHOKHUTEIH.

Tema 12.4. OcHOBHBIE TPUEMBI
pelieHus: ypaBHeHUM. 3aMeHa
HEU3BECTHOTO

Tema 12.5. Cuctembl ypaBHEHUI.
Mertoa noacTaHOBKH

Tema 12.6. Cuctembl ypaBHEHHI.
Hcnons3oBanue rpaduka.

Tema 12.7. Cuctembl ypaBHEHUI.
CUMMeTpUYHbBIE CUCTEMBI

Tema 12.8. UccnenoBanue cucreM
JIBYX JINHEWHBIX YPaBHEHUU C JBYyMS
HEU3BECTHBIMH.

Tema 12.9. Pemienrie HepaBeHCTB
Tewma 12.10. Penrenne HepaBeHCTB.
Ilepexon K CAeACTBUIO

Tema 12.11. Pemienue HepaBeHCTB.
3aMeHa HEU3BECTHOIO

Tema 12.12. Meto1 HHTEpBAJIOB

34

14

20

Iloemopenue

22

13

Hroro

269

90

179

50

18




XAPAKTEPUCTHUKA OCHOBHBIX BUJIOB YUEBHOM

AEATEJBHOCTU CTYAEHTOB

Conep:xanue XapakTepuCcTHKA OCHOBHBIX BH/I0B JeATEJIbHOCTH CTY/1eHTOB
o0y4eHHus (Ha ypoBHe y4eOHBIX AelCTBHIH)
Beenenne O3HakoMJIEHHE C POJIbI0 MAaTEMAaTUKU B HAayKe, TEXHUKE, SKOHOMUKE,

MH(POPMALMOHHBIX TEXHOJIOTUAX U MPAKTUIECKOHN NeATETLHOCTH.
O3HakoMJIeHHE C IESIMA M 3aa4aMH M3Y4YeHUS MaTeMaTUKU IIpH
ocoernu npodeccuii CI10 u cnenmansaoctei CI10

AJITEBPA

Pa3BuTue nmoHsATHSA
0 yuc.jie

Beimonnenne apudmMernueckux JACHCTBUH Haj dYHCIAMM, COYeTas
YCTHBIE Y IUCbMEHHBIE IPUEMBI.

HaxoxneHve npuUONMKEHHBIX 3HAYCHHWN BEJIWYMH W IOTPEHIHOCTEH
BBIUUCIICHUH (a0COIOTHOW M OTHOCUTENBHOM); CPaBHEHUE YHCIIOBBIX
BBIPAKCHU.

HaxoxneHue omuboK B MpeoOpa3oBaHUsIX U BBIUMCIEHUSIX (OTHOCHUTCS
KO BCEM IYHKTaM IIPOrpaMMbl)

KopHnu,crenenn,
Jorapu(pmsl

O3HakoMJIEHME C TOHATHEM KOpHS N-il  cTeneHu, CBOWCTBaMU
pasvKaJIoB U PaBUJIaMH CPaBHEHUS KOPHEH.

@OopMyIMpPOBaHHE  ONpPENEIEHUS KOpPHA W CBOMCTB  KOpPHEM.
Boruncnenue u cpaBHEHHE KOPHEH, BBIIIOJHEHUE NPUKHUIKH 3HAYCHUS
KOpHSI.

[TpeoOpa3oBaHue YUCIOBBIX U OYKBEHHBIX BBIPAXKEHUH, COAEPIKAIIUX
paauKabl.

Beinmonnenne pacdyeroB 1mo ¢GopmyiaM, COAEp)KAIIUM  pajJuKajbl,
OCYILECTBIISIE HEOOXOIUMBbIE MOACTAaHOBKH U IPe0Opa3oBaHusl.
OnpeneneHre paBHOCUIBHOCTU BbIpaXXEHUM ¢ pagukaiamu. Pemenue
UPPALMOHAIBHBIX YPABHEHUM.

O3HaKOMJIEHHE C TOHATHEM CTETIIEHH C JeMCTBUTEIBHBIM [T0KA3aTEIEM.
HaxosxneHue 3HaueHuil CTeneHu, UCI0b3ysl TPH HE0OXOAUMOCTH
MHCTPYMEHTAJIbHBIE CPECTBA.

3anuchiBaHUEe KOpPHSA N-ii CTENEHW B BHJE CTENEHH C JAPOOHBIM
MoKa3zaTeJieM U Ha00OopOT.

@opMynMpOBaHUE CBOMCTB CTENECHEH. BblunCleHHE CTeneHen ¢
palMOHAIBHBIM II0KA3aTEJEM, BBIIOJHEHHE NPUKUIAKA 3HAYCHUS
CTEIEHU, CPABHEHUE CTEIICHEN.

[IpeoOpa3oBaHre YMCIOBBIX M OYKBEHHBIX BBIPAKEHUH, COAEpMKAIIUX
CTEIEHHU, IPUMEHSS CBOMCTBA. PellleHne MoKa3aTeNbHbIX YPaBHEHU.
O3HakoMJIeHHE ¢ TPUMEHEHHEM KOPHEW U CTENeHEW NPU BBIYUCICHUU
CpPEIHMX, JEIEHUU OTpe3Ka B «30J0TOM ceuyeHuw». Perienue
IIPUKJIAJHBIX 33/1a4 Ha CJIOXKHBIE MPOLIEHTHI

IIpeoOpa3oBanue
ajnredOpanmyecKkux
BbIPAKEHUH

BrimonHenne mnpeoOpa3oBaHMil BBIPAKEHUM, NPUMEHEHHE (HOpMYI,
CBSI3aHHBIX CO CBOMCTBAMHU CTETICHEH U JJorapru(hMOB.
Onpeznenenre 00JaCTH JOMYCTHMBIX 3HAuU€HHWH JorapudMuyeckoro
BbIpaxkeHUsl. Pemienue jorapuMuueckux ypaBHEeHU N

OCHOBbBI TPUTOHOMETPHUHA

OcHOBHBbIC MOHATHSA

N3y4eHne painaHHOIO METOA U3MEPEHUS YTJIOB BPAIllEHUs U UX CBA3HU
¢ rpagycHoil Mepoil. M300pakeHue yrioB BpalleHUs HA OKPYXHOCTH,
COOTHECEHME BEJTMYMHBI YIJIa C €70 PACIOJI0KEHUEM.
dopmyaupoBaHUE ONpEeNIEHU TPUTOHOMETPUUYECKUX (YHKIUN JUIs
YIJIOB MIOBOPOTAa M OCTPBIX YIJIOB IMPSIMOYIOJBHOTO TPEyTOJIbHMKA U
00BSICHEHHE UX B3aNMOCBSI3H

OcHOBHBIE
TPUTOHOMETPHYECKHUE

[IpuMeHeHHEe  OCHOBHBIX  TPUTOHOMETPUYECKUX  TOXKAECTB IS
BBIYHMCJICHHS] 3HAYEHUW TPUTOHOMETPUYECKUX (YHKIMHA 1O OAHOW W3
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TOXKIECCTBA

HHNX

IIpeoOpa3zoBanust N3yuenrne OCHOBHBIX (pOPMYJT TPUTOHOMETPUH: (POPMYJIIBI CIOKCHHUS,
NPOCTEHIIHNX YABOCHHS, MPEOOpa30BaHUsl CyMMbl TPUTOHOMETPUYECKUX (YHKIUH B
TPUTOHOMETPHYECKUX | IPOM3BEICHUE W IPOU3BEIEHUS B CyYMMY UM IPUMEHEHUE IIpU
BbIPasKeHUH BBIUMCICHUM  3HAUEHUS  TPUTOHOMETPUYECKOTO  BBIPAKEHUS U
YIPOIIEHHUS €ro.
O3HaKOMJIEHME €O CBOWCTBaMU CHMMETPUM TOYEK HA E€AMHUYHOU
OKPY>KHOCTHU M IPUMEHEHHE UX Ui BbIBOAA (POpMYJI IPUBEIECHUS
IIpocreitmmne Pemenue nmo ¢opmynaM U TPUTOHOMETPUUECKOMY KPYTY MPOCTEUIINX
TPUTOHOMETPHYECKHE | TPUTOHOMETPUYECKUX yPaBHEHUM.
YPABHEHHS U [IpumeHeHre OOLIMX METOAOB PELICHUs YpaBHEHWM (IIpUBEACHHUE K
Hepagencmea JUHEHMHOMY, KBaIpaTHOMY, METOJI Pa3JI0KEHUS HA MHOXKUTEIIH, 3aMECHBI
IIEPEMEHHOI) ITPU PELIEHUH TPUTOHOMETPUUECKUX YPABHEHUM.
Ymenue OTMEYaTh Ha Kpyre pelieHns IIPOCTENIINX
TPUTOHOMETPUUECKUX HEPABEHCTB
ApKcHHYC, O3HakomJIeHHME C TOHATHEM OOpaTHBIX  TPUTOHOMETPUYECKUX
APKKOCHHYC, GyHKIMi.

APKTAHI'CHC YUCJIA

W3ydenue onpeeneHnil apKkCuHyca, apkKKOCHHYca, apKTaHTeHca Yuca,
dbopmynupoBaHUEe HX, H300paKEHHE HA EIUHUYHON OKPYXKHOCTH,
MPUMEHEHUE IIPU PEIICHUHU YPaBHEHHMA

®YHKIIUU, UX CBOMCTBA U TPA®UKH

DYyHKIUH.
IlousiTue o
HEINPepPbIBHOCTH
GyHKuun

O3HaKOMJICHHE C MOHATHEM IEPEMEHHOW, NIPUMEpPaMHU 3aBUCHMOCTEU
MEXIYy IIEPEMEHHBIMU.

O3HakoMJIeHHE C MOHATHEM IpaduKa, ONpe/eleHue MTPUHAAICKHOCTH
Touku rpaduky ¢ynkuumu. Ompenenenue no Gopmyne mpocTeiiiei
3aBUCUMOCTH, BHJa ee rpaduka. Beipaxenue no dopmyne ogHOMH
MIEPEMEHHOM Yepe3 Apyrue.

O3HakomiIeHHE ¢ onpeaesieHueM (QyHKIMU, GOPMYIUPOBAHUE €TO.
HaxoxneHnue o0nacTu onpesiesieHus: U 00J1acTu 3HaYeHUH PyHKIUU

CBoiicTBa QyHKIUH.
I'padguyeckasn
HHTEpPNpeTanus.
IIpumepsl
(pyHKIHOHAIBHBIX
3aBHCHMOCTeil B
peabHbIX

npoueccax u siBJICHUAX

O3HakomiieHHE C TpuMepaMu (YHKIHMOHAJIBHBIX 3aBUCUMOCTEH B
pealIbHBIX MpoLeccax U3 CMEXHbBIX TUCIUIUINH.

O3HakOMJIEHHME C JO0Ka3aTeIbHBIMH PAaCCYKICHUSAMH HEKOTOPBIX
CBOMCTB JMHEMHOM W  KBaJpaTUYHOW (QYHKIUHM, NpOBEICHHE
UCCIIIOBAaHUSl JIMHEWHON, KyCOUHO-JTMHEHHON, IpOOHO-TMHEHHOW U
KBaJpaTUYHON (QYyHKIMH, mocTpoeHue ux rpadukon. Iloctpoenue u
yreHue rpa¢pukoB pyHkuuit. Mccnenoanue GpyHKIum.

CocraBnenue BUI0B (DyHKUUH O JAaHHOMY YCIIOBHIO, pEIIEHUE 3a/1ad
Ha DKCTPEMYM.

BoinonHenue npeoOpa3oBanuii rpaduka QyHKuMM

OO0paTHble pyHKIMHU

Wzyuenune nouamuss obpamuoi ¢yHKyuu, OTpPENEICHUE BHIA U
nocmpoerue paguxka oopamHol GyHKyuu, HaxodxcoeHue ee obracmu
onpeoenenus u obracmu s3nadenui. llpuMenenue cBoWCTB (GyHKIUN
NPY MCCIICIOBAHNY YPABHEHHUH U PEIICHHUH 3a]1a4 Ha YKCTPEMYM.
O3HaKOMJICHHE C MTOHATHEM CIOKHOW (QYHKIUH

CreneHnbie,
nokasarteJibHble,
Jorapupmuyeckue H
TPUTOHOMETPUYeCKHUe
(pynxuumn.

OoOpaTHbIe
TPUTOHOMETPHYECKHUe
GyHKun

Brruucnenue 3HaueHni GyHKIMN O 3HAUEHUIO apTyMEHTa.
Omnpenenenue MOJOXKEHUs] TOYKU Ha rpaduke Mo ee KOOpAWHAaTaM u
HA00O0pOT.

Hcnonp3oBanne CBOMCTB (PYHKITMH JIJIs1 CPAaBHEHUS 3HAUYCHUN CTETICHEH
U JIorapu(MoB.

[Toctpoenue rpaduKoB CTENEHHBIX U JJOTapUPMHUUECKUX QYHKIIHI.
Pemenne moka3aTenbHbIX W JOrapUMHUUECKUX YpaBHEHUH U
HEPABEHCTB 10 U3BECTHBIM aJITOPUTMaM.

O3HakoMJIEHHE C TIOHSATHEM HENpPEephIBHON MEepUoauYecKoil (yHKIHH,
(GopMyIMpOBAaHUE CBOMCTB CHHYca M KOCHHYCA, IIOCTPOEHHE HX
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rpauKoB.

O3HakoOMJIEHHE C MOHATHEM FapMOHUYECKHX KoJie0aHUil U mpruMepamMu
TapMOHUYECKHX KOJICOAHWI MJIsi ONMUCAHUS IPOLECCOB B (U3HMKE U
JIpYrux o0JacTax 3HAHUS.

O3HakoOMJIEHHE C TIOHSATHEM pa3pbIBHOM NEPHUOAMYECKON (YHKIIHMH,
dbopMylpoBaHHE CBOMCTB TaHT€HCA M KOTAHTEHCA, MOCTPOEHUE HUX
rpauKoB.

[Ipumenenne  CBOWCTB  (YHKIMH  JUIsl  CpaBHEHHUs  3HAYCHUI
TPUTOHOMETPUUYECKUX  (DYHKIMI, pemIeHuss TPUTOHOMETPUUYECKHX
YpaBHEHUU.

[Toctpoenne rpadukoB OOpaTHBIX TPUTOHOMETPUYECKUX (DYHKIHUH U
omnpezeneHue o rpadukam UX CBOUCTB.

BrinonHaenue npeodpa3zoBaHus rpagKoB

HAYAJA MATEMATHYECKOI'O AHAJIM3A

IHocaenoBaTeJILHOCTH

O3HakomileHHME C  IOHATUEM  4YHCIOBOM  IOCIEI0BATENbHOCTH,
crioco0amH ee 3a/1aHusl, BBIYUCICHUSIMU €€ YJICHOB.

O3naxomaenue ¢ nOHAMuUeM npeoena nociedo8amenrbHOCHU.
O3HaKOMJIEHHE C BBIYMCICHUEM CYMMBbl OECKOHEYHOT'0 YUCIOBOIO psija
HAa IpUMEpEe BBIUUCIEHHUS CYyMMbl OECKOHEYHO  yObIBaroUIei
reoMEeTPUUYECKON IPOTPeCcCuu.

Pemienne 3amay Ha mnpuMeHeHHE (GOPMYIBI CYMMBI OECKOHEYHO
yObIBaroIell reOMETPUYECKOM POrpeccuu

IIpousBoanas u ee
NpPUMEHeHHe

O3HaKOMJICHHUE C TOHATHEM ITPOU3BOIHOM.

Wzydenue u ¢popMyIupoBaHUE €€ MEXaHUYECKOTO U T€OMETPUUYECKOTO
CMBbICJIa, U3YUYEHHUE aJTOpPUTMa BBIUMCIICHUS [IPOU3BOJHON Ha MpUMeEpe
BBIUMCJICHUS MTHOBEHHOM CKOPOCTHM U YIJIOBOro koddduimenra
KacaTeJIbHOM.

CocraBieHue ypaBHEHHUs KacaTelbHON B 00IIIeM BH/IE.

YcBoenne mnpaBun AuddepeHunpoBaHUs, TaOJHIBI MPOU3BOIHBIX
AIIEMEHTapHbIX (DYyHKUUH, npuMeHeHue ansd AudQepeHIrpoBaHUSL
GyHKIUH, COCTaBJIEHUs] YpPaBHEHUS KacaTelbHOM.

W3yueHne TeopeM O CBSI3M CBOWCTB (YHKUMHM M IPOU3BOJIHOM,
(bopMyIIHpOBKA HX.

[TpoBeneHne ¢ MOMOINBIO MPOU3BOJHOM HCCIIEAOBAaHUS (YHKIMH,
3alaHHON (HOPMYIIOi.

VYcTaHOBIIEHHE CBSI3U CBOMCTB (DYHKLMHM W MPOU3BOAHOM MO HX
rpaduxam.

[IpuMeHeHne TNPOM3BOAHOM U1 pElIeHHs 3a7ad Ha HaxOXKICHHE
HauOO0JIbIIEr0, HAUMEHBIIETO 3HaYSHHS M Ha HaX0XKJIEHUE SKCTpeMyMa

IlepBooGpa3nasn
M HHTErpaJ

O3HakoMJIEHHE C IOHATHEM MHTErpasa 1 nepBooOpasHou.

N3ydenue nmpaBuiia BEIYUCICHHS IEPBOOOPA3ZHON U TEOPEMBI
Herotona-JleitOnumna.

Pemenne 3amau Ha CBS3b IEPBOOOpPa3HOM M €€ TMPOU3BOAHOM,
BBIYHUCIICHHE NIEPBOOOPA3HOM I JTaHHOM (QYHKIIUH.

Pemenne 3amay Ha mNpuUMEHEHUE MHTErpajga /i BbIYHUCICHUS
($U3MUeCKUX BEJTMYMH U IUIOIAAeH

YPABHEHUSA 1 HEPABEHCTBA

YpaBHeHus u
CHUCTEMBI

yPaBHEHUI
HepaBencrBa u
CHCTeMbI HEPABEHCTB €
JABYMS

nepeMeHHbIMHU

O3HakoMJIEeHME €  NPOCTEMIIMMHU  CBEAECHUSAMH O  KOPHAX
anreOpandyeckux ypaBHEHUH, MOHATHUAMHU HMCCIEI0BAaHUS YpaBHEHUH U
CUCTEM ypaBHEHUM.

N3yueHne TeopuM paBHOCHUIBHOCTH YPAaBHEHHM M €€ INPHUMEHEHHS.
IloBrOpeHHe 3amucu pelleHus CTaHJApPTHBIX YPaBHEHHUM, IIPUEMOB
npeoOpa3oBaHus ypaBHEHMH JUIsI CBEACGHHMS K CTaHAAPTHOMY
YPAaBHEHUIO.
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Pemenue panoHanbHbIX, HPPALMOHATIBHBIX, TOKAa3aTEIbHbBIX

¥ TPUTOHOMETPHYECKHUX YPAaBHEHUH U CUCTEM.

Hcnonb3oBaHue CBOWCTB W TrpaduKoB (GYHKIMHA JUIS  pPEIICHUS
ypaBHeHUi1. [IoBTOpeHNE OCHOBHBIX MTPUEMOB PEILICHUS CHCTEM.
Pemenue ypaBHEHU# ¢ MPUMEHEHHEM BCEX MPHEMOB (pa3iokKeHUs Ha
MHOXXUTENM, BBEACHUS  HOBBIX  HEHM3BECTHBIX,  IIOJICTAHOBKH,
rpadu4ecKoro MeTo/a).

Pemenne cucreM ypaBHEHHH C IPUMEHEHHEM Pa3IMYHBIX CIIOCOOOB.
O3HakomiieHHE C OOLMMM BOMPOCAMH pPEIICHHS HEPAaBEHCTB U
UCTIONIb30BAHUE CBOMCTB M TpaduKOB (QYHKIMHA MpU PELICHUH
HEPaBEHCTB.

Pemenne HepaBeHCTB W CHUCTEM HEPAaBEHCTB C IPHUMEHEHUEM
Pa3IUYHBIX CIIOCOOOB.

[Tpumenenue MaTeMaTH4eCKUX METOJIOB TSt penieHus
COJepKATENbHBIX 33/1a4 W3 PA3JIMYHBIX 00JIaCTel HAyKH M MPAKTUKU.
HHTeprpeTHpoBaHie Pe3yJIbTaTOB C YY€TOM peabHbIX OrpaHUYCHUH

3JEMEHTHI KOMBUHATOPUKHA, TEOPUU BEPOATHOCTEN U CTATUCTUKHA

OcHoBHBIE IOHATHS
KOMOUHATOPUKH

W3yyenue mnpaBmwia KOMOMHATOPHKUA U MPUMEHEHHE IPU pPEUICHUH
KOMOMHATOPHBIX 3a]1a4.

Pemenrie KOMOMHATOPHBIX 3ajja4 METOJOM Iiepebopa M MO MPABHITY
YMHOXCHUSI.

O3HakOMJIEHHE C TOHATUSMU KOMOWHATOPUKU: PpPa3MElICHUsIMHU,
COYETaHUSIMH, IEPECTAHOBKAMH U (HOPMYJIaMH TSI UX BBIYUCICHHS.
OObsicHeHHe U TIpUMeHeHHue (GOopMys Al BBIYKCICHHUS pa3MEIleHUH,
MEPECTAaHOBOK U COYETAHUH MPH PEIICHUH 3a7ad.

O3znakomienue ¢ 6uHoMoM HproTona u Tpeyronbaukom [lackans.
Pemnrenne mpakTHUECKUX 3a/1a4 C WCIOJIH30BAHUEM TOHSTHA U MTPABHI
KOMOWHATOPHKHU

DJIeMeHTbI TeOPpUH

W3ydyeHne KIacCHYECKOTO ONpEIENIEHUsT BEPOSITHOCTH, CBOMCTB

BEPOSITHOCTEH BEPOATHOCTH, TEOPEMBI O CyMME BEPOSITHOCTEN.
PaccMmoTpenne npumMepoB BBIUMCIEHUSI BEpOSATHOCTEN. Pemenue 3amaq
Ha BBIYMCIIEHUE BEPOIATHOCTEH COOBITUI
IIpencrasienue O3HakoMJIEHME C TPEACTAaBIEHUEM YMCIOBBIX JAHHBIX U UX
AAHHBIX XapaKTEPUCTUKAMHU.
(Tabauubl, Pemenne npakTHueckux 3aaady Ha oOpabOTKYy 4YHMCIIOBBIX JIaHHBIX,
AHATPAMMBI, BBIUNCJIEHUE UX XapAKTEPUCTUK
rpaguxu)

I'EOMETPUA

IIpsimble U IIOCKOCTH
B IIPOCTPAHCTBE

@opMyNIMpOBKa M NMPUBEIACHUE JOKA3aTENbCTB MPHU3HAKOB B3aHMMHOIO
pacmooXKeHHs MPSAMBIX U IIockocTel. Pacro3naBanue Ha yepTexax u
MOJICNISIX PA3IUYHBIX CIIyYaeB B3aMMHOTO PACIIOJIOXKEHUS TPSIMBIX H
MJIOCKOCTEM, apryMEHTUPOBAHUE CBOUX CY>KJICHUU.

®opMyJIMPOBAHUE ONPEIECTECHUM, TPU3HAKOB U CBOMCTB MapalICIbHbBIX
U TIEPIICHINKYISIPHBIX TIOCKOCTEH, IBYTPaHHBIX U JIMHEHHBIX YTJIOB.
BeInonHeHNEe TMOCTPOEHHsI YIIIOB MEXIY MPSAMBIMHA, MNPAMOA U
MJIOCKOCTBIO, MEXY MIOCKOCTSMHU O ONMUCAHUIO U PACO3HABAHUE UX
Ha MOJCIAX.

[IpumeHeHHe TPU3HAKOB U CBOMCTB pACHONIOKEHHUS TMPSAMBIX U
MJIOCKOCTEN MPH PEIICHUH 3a/1a4.

W300paxeHne Ha pHCYHKaXx H KOHCTPYUPOBAaHHUE Ha MOJAEIAX
HepHeHI[I/IKy.]'IHpOB nu HAKJIOHHBIX K IIJIOCKOCTH, pr[MI)IX,
MapajuIeNbHBIX IJIOCKOCTEH, YIJIOB MEXIY HPSIMON U IUIOCKOCTHIO U
000CHOBaHHE TOCTPOCHHUS.

PeH_IeHI/Ie 3a1a4 Ha BBIYUCJIICHUC FGOMeTpI/I‘ICCKI/IX BCJIMYHH.
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OnucelBaHME pPACCTOSHHUSI OT TOYKU JI0 IIJIOCKOCTH, OT HPSIMOM [0
IJIOCKOCTH, MEXAY IUIOCKOCTAMM, MEXAY CKPEIIMBAIOIINMHUCS
HPSAMBIMU, MEXKAY IPOU3BOJIBHBIMH (PUTYpaMHU B IIPOCTPAHCTBE.
@OopMyIMPOBAHUE U JIOKA3BIBAHUE OCHOBHBIX TEOPEM O PACCTOSHHUAX
(TeopeM CyIeCTBOBaHMS, CBOMCTBA).

H3o0paxeHne Ha yeprexax M MOJEISIX PACCTOSHUS U OOOCHOBaHHE
CBOMX CyxJeHuil. OmnpeneneHue U BBIUUCICHUE pACCTOSTHUU B
npoctpanctBe. Ilpumenenue ¢opMyn U TeopeM IUTAHUMETPHUH JUIS
peuieHus 3aaay.

O3HakoMJIEHHE C TOHATHEM NapAJIEIBHOITO MPOEKTHUPOBAHHUS U €ro
cBoiictBaMu. DOPMyIMPOBAHUE TEOPEMBI O IUIOLIAAXM OPTOrOHAIBHOM
MIPOEKIIUN MHOTOYTOJIbHUKA.

[TpumeHenue Teopun a5t 0O0CHOBAHUS MOCTPOCHUH U BEIYMCICHHIA.
ApryMEHTUPOBAHHE CBOUX CYXIECHHMH O B3aUMHOM paCIOJIOKEHUU
POCTPAHCTBEHHBIX (pUryp

MHOrorpaHHuKH

Onucanue M XapakTEPUCTUKA Pa3JIMYHBIX BHUIOB MHOTOI'DAaHHUKOB,
IIEPEUYHCICHUE UX DJIEMEHTOB U CBOWCTB.

N300pa’keHre MHOTOTPaHHUKOB M BBIIOJHEHUE IIOCTPOCHUS Ha
M300paXEHUSIX U MOJIENISIX MHOTOTPAHHHUKOB.

BbruncneHue JIUHEHHBIX 3JEMEHTOB U YIVIOB B IPOCTPAHCTBEHHBIX
KOH(HUTypaIusx, apryMEHTUPOBAHHE CBOUX CYKICHHU.
XapakTepucTuka " n300pakeHue CEUEHUH, pa3BepTKU
MHOT'OI'PAHHUKOB, BBIYHMCIICHHE ILIOIIAIEH TOBEPXHOCTEN.

[Toctpoenue mnpocTeHIInX cedyeHuil KyOa, NpU3MBblL, NHPaAMUIBL.
[Tpumenenue (HpakToB U CBECHUN U3 IIAHUMETPHH.

O3HakoMiieHME €  BHJAaMU  CHMMETpPUH B IIPOCTPAHCTBE,
dbopMynupoBaHUE  OMNPEACICHHMM U  CBOWCTB.  XapaKTEpUCTUKA
CUMMETPUH TEJI BPAIlEHNsI U MHOTOTPAHHHUKOB.

IIpuMeHeHne CBOMCTB CHMMETPHH IIPU PEIICHHUH 3a/1a4.
Vcnonb3oBaHue MNPHOOPETEHHBIX 3HAHMW M MCCIENOBaHUA U
MOJICJINPOBAHUS HECIIOKHBIX 3a/1a4.

N300pa’keHre OCHOBHBIX MHOTOI'PDAaHHHMKOB U BBINOJIHEHUE PUCYHKOB
10 YCIOBUSIM 3a/1a4

Tesa u moBepxHOCTH
BpallleHUs

O3HakoMJIeHHME C BHJAaMU Tel BpalleHus, (GOpMyIHUpOBaHUE UX
ONPEAEIICHUN U CBOMCTB.

DopMyIUpOBaHUE TEOPEM O CEUYEHUU IlIapa MJIOCKOCTBIO U MJIOCKOCTH,
KacaTelbHOU K cepe.

XapakTepucTuka W H300pakeHHWE TeN BpaIllEHUs, HUX pPa3BEpPTKH,
CEYEHHS.

Pemenne 3amay Ha IOCTPOEHHE CEUEHUHM, BBIYMCIECHUE JJIUH,
paccrosHui, yrioB, Iuiomane. IIpoBeneHne  mokazaTeNbHBIX
paccyXIeHHUH IIpH PEIICHNH 3a/1ad.

IIpuMeHeHne CBOWMCTB CHMMETPUH IPHU PEIIEHWH 3a7ad Ha Tena
BpallleHNsl, KOMOMHAIIHIO TEJl.

N300paxeHre OCHOBHBIX KPYIJIBIX TENl W BBHIIOJHEHHE PUCYHKA IO
YCIJIOBUIO 33J1a4H

HN3mepenus B
reoMeTpuu

Os3HakOMJICHHE C TOHATUSIMH IUIOIMAAW M O0O0beMa, aKCHOMaMH U
CBOMCTBaMHM.

Pemenue 3amau Ha BBIUMCIACHWE IUIOMIAACH TUIOCKMX (GUTYp C
MPUMEHEHHEM COOTBETCTBYIOIMIUX (GOopMyI U (HaKTOB U3 TNIAHUMETPHUH.
N3yuenne TeopeM O BBIYHCICHHUU OOBEMOB MPOCTPAHCTBEHHBIX TeET,
peleHure 3aa4 Ha MpuMeHeHue GopMyJT BEIYUCICHHUS 00bEMOB.
Wzydyenne ¢Gopmyn [Uisi  BBIYMCIEHUS IUIOIIAJEH TMOBEpXHOCTEH
MHOT'OTPAaHHUKOB U TE€J BPAILLICHHUS.
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O3HakOMJIEHUE C METOJOM BBIUYMCICHUS IUIOIIAAU TOBEPXHOCTH
chepsl.

Pemienne 3amay Ha  BBIYMCICHHE  IUIONIAAEH  MOBEPXHOCTH
MIPOCTPAHCTBEHHBIX TEJI

Koopaunarsl u
BEKTOPbI

O3HakoMJIEHHE C MOHATHEM BeKTopa. M3yueHue nexkapToBOil cCUCTEMBbI
KOOpJMHAT B MPOCTPAHCTBE, IIOCTPOCHUE IO 3aJAHHBIM KOOpIMHATaM
TOYEK U IUNIOCKOCTEH, HaX0KAEHUE KOOPIUHAT TOYEK.

HaxoxxneHue  ypaBHEHUH  OKpYXKHOCTH,  c(epbl,  IUIOCKOCTH.
Beluncnenue paccTossHUN MEKy TOYKAMH.

W3ydyeHne CBOWCTB BEKTOPHBIX BEIUYMH, [PABUI Pa3IOXKCHUS
BEKTOPOB B TPEXMEPHOM IPOCTPAHCTBE, MPABWI HAXOXKIACHUSA
KOOpJMHAT BEKTOPa B IPOCTPAHCTBE, IIPABWJI JEUCTBUN C BEKTOpaMy,
3a/IaHHBIMU KOOPJAMHATAMH.

IIpuMeHeHne TEOpUH NIPU PELICHUM 3a/1a4 Ha JEMCTBHS C BEKTOPaMH.
N3yueHne  CKaJSIpHOrO  INPOM3BENCHMS  BEKTOPOB, BEKTOPHOTO
YPaBHEHHUs NPSAMOM U IIocKocTu. IIpuMeHeHne Teopuu npu peleHun
3a/1a4 Ha JEHCTBHs C BEKTOpaMHU, KOOPAMHATHBIA METOJ, IPUMEHEHUE
BEKTOPOB Il BBIYUCIICHUS BEJINYUH YIJIOB U PACCTOSHUM.
O3HakomileHHE C JIOKa3aTeIbCTBAMU TEOPEM CTEPEOMETPUU O
B3alMHOM PAaCIIOJIOKEHUH IPSIMBIX U IUIOCKOCTEH € MCIOJIB30BaHUEM
BEKTOPOB
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YYEBHO-METOANYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIIEYEHHUE ITPOI'PAMMBbI YYEBHOU JUCIHHAILIMHBI
«MATEMATHUKA»

Peanuzanus nporpaMMbl AUCLUIUIAHBI TPEOYEeT HATMYUS y4eOHOro KaOuHeTa
MaremaTtuku

OobopynoBanne yueOHOro kaduHera:

HopMatuBHbIE JOKYMEHTHI, IpOrpaMMHO-MeToandeckoe odecneuenue: PI'OC
COQ, y4eOHbIE MPOrPaMMBbI.

Kommexkt ydeOHO-MeToauuecko TOKyMeHTaluu (y4eOHUKH U yueOHbIe
0CcoOMsI, KAPTOUKH - 3aJJaHUsI, TECThI, pa0OUNE JIUCTHI).

Harnsgaeie noco6ust (1akaTsl, J€MOHCTPALIMOHHbBIE CTEH/ Ibl, MAKETBI).
Meronuueckass nuTeparypa MO MareMaTtuke (y4eOHUKH, IHIaKTHYECKUE
MaTepHalbl, CIPaBOYHAs JIUTEPATypa, KPATKUE METOUUYECKHUE).

[TewaTHbie mocobus. (Tabnuibl, pa3gaToyYHbIE MATEPUAIIBI)

DKpaHHO-3BYKOBBIE CPEACTBA (BUACO(PHUIIbMBI).

Texnnueckue cpeacrBa 00y4eHus :

HNHTepakTBHAs NTPOCKIIMOHHAS cUCTeMa (MYJIbTHUMEIUMHBIA MPOEKTOp U
WHTEpaKTUBHAS JI0CKa) B KAOMHETE OTCYTCTBYET.

KommnsroTep npemnogaBarens.

CucTteMa 3ByKOBOT'O COIPOBOXKCHUS 0TOOPaKaeMbIX MaTEPHAIIOB
BuneoduasMbl

Oob6opynoBanne padbo4yux MecT KaOMHeTAa:

VYyebOnas nuteparypa no MareMatuke (y4eOHUKH, TUIaKTHUYECKUE MaTepUabl,
CIpaBOYHas JTUTEpaTypa, KpaTKUe METOAUYECKUE PEKOMEHIAIMN U YKA3aHUS K
MPOBEICHUIO MPAKTUYECKUX padboT, paboure TeTpaau [Jisi MNHUCbMEHHBIX
pabor).

Kommekt pabouux mecr.
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PEKOMEHIAYEMAS JINTEPATYPA
st o0yuaromuxcs

1. bammakoB M.M. Maremaruka: anrebpa W Hadajga MaTeMaTHYECKOTO
aHanuza,  T'€OMETpHUs: y9eOHUK 11 CTYJGHTOB  MPO(eCCHOHATBHBIX
0o0pa3oBaTeNbHBIX OpraHu3alui, ocBanBaroux npodeccun u cnenuansuoctu CIIO.
- M.,2017

2. bammakop M.M. Marematuka: anreOpa M Hadajla MaTeMaTHYECKOIO
aHanusa, reomeTpus: COOpHUK 3a7a4 MpoPHIbHONW HAMpPaBICHHOCTH: yuel. mocooue
JUTsL CTYJIEHTOB Mpo(decCHOHATBHBIX 00pa30BaTENbHBIX OpTraHU3allNi, OCBAUBAIOIIUX
npodeccun u cnenuranbuoctu CIIO. — M.,2017

3. bammakor M.M. Maremaruka: aiareOpa W Hadajla MaTeMaTHYeCKOTO
aHanu3a, reoMeTpus: 3a/lauHuK: y4ueb. mocobue sl CTyJeHTOB IpodeccuoHaIbHbIX
o0Opa3oBaTeNIbHbIX OpraHU3aluii, ocBanBatrouux npodeccun u cnenranbHoctu CIIO.
- M.,2017

4. bammaxoB M.M. Maremaruka: anreOpa W Hadajla MaTeMaTHYECKOTO
aHajau3a, TEOMETpUs: OJEKTPOHHBIM y4e0.-METOJl. KOMIUIEKC /IS CTYJICHTOB
poeCCUOHANIBHBIX 00pa30BaTENIbHBIX OpPraHU3alMi, OCBaMBAIOIIMX Mpodeccuu u
cneumanpHocTu CIIO. — M.,2017

5. bammakoB M. U. MaremaTtuka: y4eOHUK IS CTYJ. YUPEKICHUM Cpel.
npod. oopazopanus. — M., 2018.

6. bammvakos M. MW. Marematuka. COopHUK 3ajad NpOPUIbHOU
HAaIIpaBJICHHOCTH: Yy4eO. ImocoOue s CTyA. YYpexkJAeHUuH cpen. mpod.
obpazoBanus. — M., 2018.

7. bammakoB M. U. Marematuka. 3amaynuk: y4de0. mocobue mis CTy.
yupexaeHuit cpea. npod. obpazoBanusi. — M., 2016.

8. bammako M.M. Maremaruka. DJIeKTPOHHBINH y4e0.-MeTOd. KOMIIJICKC
IS CTY[. YUpexkAeHU cpen. mpod. oobpazoBanus. — M., 2016.

9. bammako M.M. Maremaruka (6a30Bblii ypoBeHb). 10 kmacc. — M.,
2016.

10. bammakoB M.M. Martemaruka (06a30BbIii ypoBeHb). 11 kmacc. — M.,
2016.

11. bammvakoB M.U. Anre6pa u Havana aHaiuza, reometpus. 10 kiacc. —
M., 2017.

12. T'ycer B.A., I'puropreB C.I'., UBonruna C.B. Maremaruka: anrebpa u
Hayajia MaTeMAaTHYeCKOro aHaliu3a, TeOMETpUs: YYEOHMK IS CTYJACHTOB
npoecCHOHANBHBIX 00pa30BaTEIbHBIX OpPraHU3aIluii, OCBAWBAIOIINX MPOGECCUU U
cnenumagpHocTi CI1O. — M.,2017

s nmpenogaBaresieu

1. O6 obpazoBanun B Poccuiickoit @enepanuu: deaep. 3akoH ot 29.12. 2012
No 273-@3 (B pen. ®enepanbubix 3ak0oHOB 0T 07.05.2013 Ne 99-D3, o1 07.06.2013 Ne
120-@3, ot 02.07.2013 Ne 170-®3, ot 23.07.2013 Ne 203-D3, ot 25.11.2013 Ne 317-
@3, ot 03.02.2014 Ne 11-D3, ot 03.02.2014 Ne 15-®3, ot 05.05.2014 Ne 84-D3, ot
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27.05.2014 Ne 135-®3, or 04.06.2014 Ne 148-®3, ¢ wu3M., BHECCHHBIMH
®enepanbHbiM 3ak0HOM 0T 04.06.2014 Ne 145-®3, B pen. ot 03.07.2016, ¢ uzm. ot
19.12.2016).

2. [lpukaz MunucrepctBa oOpa3oBanusi U Hayku PD «OO0 yTBepkIeHUU
denepanbHOrO rocy1apCTBEHHOTO 00pa30BaTENBHOIO CTaHIapTa CPEAHETro (TIOITHOTO)
obmrero oopaszoBanwms» (3apeructpupoad B Muntocte PD 07.06.2012 Ne 24480).

3. IIpuka3z MunucrepcTa obpazoBanus 1 Hayku P® ot 31 nexadps 2015 r. N
1578 "O BHeceHUM U3MEHEHUI B efiepalibHbIN TOCYAapCTBEHHBIA 00pa30BaTeIbHBIN
CTaHJapT CPeHEro o0IIero 0opa3oBaHus, yTBEPKICHHBIN MpuKkazoM MuHUCTEpPCTBA
obOpazoBanus u Hayku Poccuiickoit @eneparuu ot 17 mast 2012 1. N 413».

4. Ilucekmo JlemapTamMeHTa TOCYJAAapCTBEHHOM TMOJHUTUKU B  cdepe
noJAroToBku pabouux kajapos u JI1O MunuctepctBa oOpazoBanus u Hayku PD
or 17.03.2015 No 06-259 «PekomMeHganuyM 00 OpraHU3alUU MOJYUYECHUSA
cpeaHero oOmero oOpa3oBaHMsA B TMpeliedax OCBOCHHUS 00pa30BaTEIbHBIX
nporpaMM CcpeaHero npodeccuoHanbHOro oOpa3oBaHUs Ha 0a3e OCHOBHOTO
obmiero oOpa3zoBaHHUsl C yuyeTOM TpeOOBaHHMHU (enepa’bHBIX TOCYIapPCTBEHHBIX
00pa3oBaTeabHbIX CTAHAAPTOB U MOJy4aeMoOW mpodeccuu Ui creruaibHOCTH
cpeaHero npodecCUOHATBLHOTO 00pa30BAHUS.

5. IlpumepHass ocHOBHasg oOpa3oBaTeibHas MpPOrpaMMa CpPEJHEro OOIIEero
oOpa3oBaHus, OJIOOpeHHass pelieHrueM (QenepaibHOro y4eOHO-METOAUYECKOrOo
oOBbeauHeHus 1o 001eMy 0opazoBanuto (mpoTokost oT 28 utoHs 2016 r. Ne 2/16-3).

6. bammakoB M. WM. MaremaTuka: KH. Ajs MOpemnojaBaTelis: METOJ.
nmocooue. — M., 2016

7. bammakos M.U., Hwiranos III.MA. Meronuueckoe 1mocobue s
nmoarotoBku k EI'D. — M., 2017.

HNuTepHeT-pecypcesl
www.fcior.edu.ru  (MHbopmalioHHbIE,  TPEHUPOBOYHBIE M  KOHTPOJIbHBIC
MaTepHuabl).
www.school-collection.edu.ru (Eaunas kosutekumu 1mpoBbIX 00pa3oBaTeIbHBIX

PECYPCOB).
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KOHTPOJIbL U OLIEHKA PE3YJIbTATOB OCBOEHMS YUEBHOM
T CTUTIIAHBI

KoHTposlb H OLEHKa pe3yJbTaToB

OCBOCHHSI y4eOHOW JMCIUIUIMHBI

OCYHICCTBIIACTCA IPCIIoAaBaTCJICM B ITPOHCCCC IMPOBCACHUA HpaKTquCKHX,SaHﬂTHﬁ,
TCCTUPOBAHUS, a4 TAKIKC BbIIIOJHCHUSA O6y‘-IaIOHII/IMI/ICH HHANBUAYaJIbHBIX BaHaHHﬁ,

IIPOCKTOB, PICCJIGI[OBaHPlﬁ.

Pe3yabTaTrsl 00yyeHus

@opMbI M MeTOAbI KOHTPOJISI
OLlEHKH
pe3yJbTaToB 00y4YeHHs

B pe3ynbrare 0cBOCHUS AUCUUIITIUHBI
00yYarOLIHIICs TOJDKEH MPOASMOHCTPUPOBATh
npeomemmsle Pe3ylbTaThl OCBOCHUS YU4EeOHON
TUCHMILTAHBI «MaTteMaTrka: anredpa u Hayaia
MaTEMaTHYECKOT0 aHaIN3a, TCOMETPHSI»:
c(hOpMUPOBAHHOCTH MPEICTABICHUN O
MaTeMaTHKE KaK 4aCTH MUPOBOI KyJIbTYPbl H MECTE
MaTeMaTuKu B COBpeMCHHOf/’I OUBUIN3allUU,
croco0ax ONMucaHus IBICHUN peaJbHOTr0 MHUpa Ha
MaAaTEMAaTHUYCCKOM S3BbIKE,

Bxoanon
pabora
OrnepaTuBHBIN KOHTPOJIb:

- YCTHBIH ONPOC Ha y4eOHBIX
3aHATUSX;

- IOJrOTOBKA COOOIICHU M

KOHTPOJIb: KOHTpOJIbHasA

c(hOpMUPOBAHHOCTH MPEICTABICHUN O
MaTEeMaTUYECKUX MOHATHAX KaK BaXKHEUIINX
MaTeMaTUYECKUX MOJENAX, MO3BOJISIONINX
OTNMCHIBATh U U3y4YaTh Pa3HbIC MPOLIECCHI U SIBJICHUS;
MOHUMaHUE BO3MOXHOCTH aKCHOMAaTHYECKOT0
MOCTPOCHUS MAaTEMAaTHYECKUX TEOPUH;

BJIaJICHHE METOJJaMHU J10Ka3aTeIbCTB U
aITOPUTMOB PEIICHUs, YMEHUE UX IPUMEHS T,
MPOBOJIUTH JI0Ka3aTeJIbHbBIC PACCYKICHUS B X0/1€
pelieHus 3aaay;

OnepaTuBHBIN KOHTPOJIb:

- YCTHBIN onpoc Ha yueOHbIX
3aHATHAX,

- MOJATOTOBKA COOOIIEHHA,

- TECTUPOBAHUE,

- KOHTPOJIb CAMOCTOSATEIbHON
paboThI CTYJIEHTOB B MUCbMEHHOMN

dbopwme.

BJIaJICHUE CTAHIAPTHBIMU IIPUEMAMHU PEIICHUS
palMOHAIBHBIX U UPPALIMOHAIBHBIX,
MIOKa3aTeNIbHBIX, CTENIEHHBIX, TPUTOHOMETPUYECKHUX
YpaBHEHUH U HEPABEHCTB, UX CUCTEM;
HCIIOJBb30BAaHUE TOTOBBIX KOMIIBIOTEPHBIX
MporpaMm, B TOM YHCIIE JJIsI HOMCKA IyTH PELIeHUs
U WIIIOCTPALUU PEUIEHUs] YPaBHEHUU U
HEpPaBEHCTB;

OnepaTUBHBIN KOHTPOJIb:
- YCTHBIN ONpOC Ha y4eOHBIX
3aHATHSX,
- IOJIrOTOBKA COOOICHUH,
- TECTUPOBAHUE,
- IUCbMEHHBIE CAMOCTOSITEIbHbIE
paboTHlI,

- KOHTPOJb CaMOCTOSITEIbHON
paboThl
CTYJICHTOB B TUCbMEHHOU (opme

c(hOopMUPOBAHHOCTH MPEICTABICHUN 00
OCHOBHBIX ITOHATHUAX MATEMATHUYCCKOI'O aHAaJIn3a u
X CBOMCTBAX, BJIAJICHUE YMEHUEM XapaKTEpHU30BaTh
IIOBCICHHUC ®YHKHHﬁ, HCIIOJIb30BAHHEC MMOJIYYCHHBIX
3HAHUM JJ1 ONIMUCAHUA U aHaJIn3a PeaIbHbIX
3aBHUCHUMOCTEH;

OnepaTuBHBINA KOHTPOJIb:

- YCTHBIH ONPOC Ha y4eOHBIX
3aHATHUAX, TPAKTHUYECKUX 3aHATHUSX,
- TECTUPOBAHUE,

- IUCbMEHHBIE CAMOCTOSITEIbHbIE
paboThI

- KOHTPOJIb CaMOCTOSATEIbHOU
paboTHI CTY/IEHTOB B TUCBMEHHOHU U
yCTHOU (hopme.

BJIQJICHUE OCHOBHBIMU MOHATHSIMH O TNIOCKUX
U IPOCTPAHCTBEHHBIX T€OMETPUYECKUX hUrypax, ux

OnepaTUBHBIN KOHTPOJIb:
- YCTHBIN ONPOC Ha y4eOHBIX
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OCHOBHBIX CBOMCTBAX; CPOPMUPOBAHHOCTH YMEHUS
pacro3HaBaTh TeoMeTprudeckne GUrypsl Ha
4epTekKax, MOJIEIAX U B pealbHOM MHDE;
NPUMEHEHNE N3YYCHHBIX CBOHCTB I€OMETPHYECKHIX
¢buryp u popmyn 11 pemieHus reOMeTPUIECKUX
3a/a4 M 33/1a4 C NIPAKTHYECKUM COACpKAHHEM;

3aHATHSIX, TPAKTHIECKUX 3aHATHSX,
- MICHhMEHHBIE CAMOCTOSTEIIbHBIC
paboThI

- KOHTPOJIb CAMOCTOSITEIHHOM
paboThI CTY/ICHTOB B MUCbMEHHOU U
yCTHOH (hopme.

- c(hOpMUPOBAHHOCTH MPECTABICHUM O
IIpOLeCcCax U SABICHUSIX, UMEIOIIHUX BEPO-ATHOCTHBIN
XapakTep, CTAaTUCTUYECKUX 3aKOHOMEPHOCTSX B
peanbHOM MHUPE, OCHOBHBIX IOHATHUAX
3JIEMEHTAPHOU TEOPUU BEPOATHOCTEN; YMEHHUMN
HaXOJUTh U OLICHUBATH BEPOSTHOCTH HACTYILJICHUS
COOBITHH B MPOCTEHIINX MPAKTUUYECKUX CUTYaLHIX
U OCHOBHBIE XapaKTEPUCTUKHU CIIyYalHbIX BEJINYHNH;
- BJIaJICHUE HABBIKAMHU MCII0JIb30BaHUs TOTOBBIX
KOMITIBIOTEPHBIX IPOrPaMM IIPU PEIICHUU 3a]1a4.

OnepaTuBHBIA KOHTPOJIb:
- YCTHBIA OMPOC HA YU4EOHBIX
3aHATHSX,
MPAKTUYECKUX 3aHITHUSIX.

B pesyisbTare 0CBOCHUS AUCLUILIAHBI
o0yyaromuiics J0KeH TPOJAEeMOHCTPUPOBATh
MemanpeomemHple Pe3yabTaThl OCBOCHHS YUeOHOM
OUCHMIUTNHBI «MatemaTuka: anredpa U Hadana
MAaTEMAaTUYECKOr0 aHAIN3a, TEOMETPUSD:

- YMEHHUE CAMOCTOSITEIIBHO OIIPENEIIATh LeIn
NEATEIbHOCTU U COCTABJIATH ILJIAHBI AEATEIbHOCTH;
CaMOCTOSITEJIBHO OCYIIECTBIISATh, KOHTPOJHUPOBATh U
KOPPEKTUPOBATH JIESTEIBHOCTD; UCIIOJIb30BaTh BCE
BO3MOJKHBIE PECYPCHI IS TOCTUKEHUS
MOCTaBJICHHBIX L[EJIEN U pealn3aluy NJIaHOB
NesATEeIbHOCTH; BBIOUPATh yCIEIIHbIE CTPATEr U B
pa3JIMYHBIX CUTYalHsIX;

OnepaTuBHBIN KOHTPOJIb:

- YCTHBIN onpoc Ha y4eOHbIX
3aHATHSAX,

- MOJATOTOBKA COOOIIEHHUA,

- TECTUPOBAHUE,

- KOHTPOJIb CAMOCTOATEIBHOMN
paboThI CTYJIEHTOB B MMCbMEHHOMN

dbopwme.

- yMEHHUE IPOJyKTUBHO 00IIAThHCS U
B3aMMOJIEHCTBOBATH B NPOLIECCE COBMECTHOMN
JeSTeIbHOCTH, YUYUTHIBATh MO3UIIMH IPYTUX
YYaCTHUKOB JIESITEIbHOCTH, 3P (HEKTUBHO pa3peuiaTh
KOH(JIMKTHI;

OnepaTUBHBIN KOHTPOJIb:

- YCTHBIN ONpOC Ha y4eOHBIX
3aHATHSX,

- IOJIrOTOBKA COOOICHUH,

- TECTUpPOBAHUE,

- BJIaICHUEC HaBBIKaMU H03HaBaTeJ'II>HOI\/JI,
y4eOHO-UCCIIe10BaTeNIbCKOM M TPOEKTHOM
NesATEeIbHOCTH, HaBbIKaMH pa3pelieHus npooiiem;
CIIOCOOHOCTH ¥ TOTOBHOCTB K CAMOCTOSATEIbHOMY
IMOUCKY METOJ0B PCIICHUA ITPAKTUYCCKUX 3a7a4,
IIPUMEHECHUIO PA3JIMYHBIX METOI0B ITI03HAHMUS,

OnepaTUBHBIN KOHTPOJIb:

- YCTHBIH onpoc Ha yu4eOHbIX
3aHATHSAX,

MPAKTUYECKUX 3aHSATHUSIX.

- TOTOBHOCTB U CIIOCOOHOCTH K
CaMOCTOATENIbHON HH(POPMALIMOHHO-
[I03HABATEJILHOMN JEATEIIbHOCTH, BKJIIOUasi yMEHUE
OPUCHTUPOBATHCA B PA3JIMYHBIX HCTOYHUKAX
uH(popMauu, KPUTUYECKH OLICHUBATh U
MHTEPIPETUPOBATh UHPOPMALKIO, TOTYyUYaeMyIo U3
Pa3IMYHBIX HCTOYHUKOB;

OnepaTuBHBINA KOHTPOJIb:

- YCTHBIH ONPOC Ha y4eOHBIX
3aHATHUSAX,

- MOJIFOTOBKA COOOIICHUH,

- TECTUPOBAHUE,

- KOHTPOJIb CAMOCTOATEIBHOMN
paboThI CTY/IEHTOB B MUCbMEHHOMN

dhopwme.

- BJIAACHUC A3BIKOBBIMU CPCACTBAMU. YMCHHUC

OnepaTuBHbBIA KOHTPOJIb:
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SICHO, JIOTUYHO U TOYHO H3JIaraTb CBOIO TOYKY
3peHHsI, HCTIOJIb30BAaTh aJIeKBAaTHBIC SI3bIKOBBIC
Cpe/ICTBa;

- YCTHBIN OmpoC Ha YU4eOHBIX
3aHATHAX,
- IOATOTOBKA COOOIIEHHUIA,

- BJIa/ICHUE HABBIKAMU [MO3HABATEIbHOMN
pedriekcun KaK 0CO3HAHUS COBEPIIAEMBIX ICHCTBHI
Y MBICIIUTENIBHBIX IPOLECCOB, UX PE3YJIbTAaTOB U
OCHOBaHI/If/’I, rpaHu1 CBOCTO 3HAHUA U HC3HAHU,
HOBBIX MO3HABATEIbHBIX 33/1a4 U CPEJICTB I UX
JOCTUKECHUS;

KOHTpOJIbHAs padora.
[TpakTHyeckue 3aHATHS,

- L[E€JICYCTPEMIIEHHOCTh B MIOUCKAX U MPUHATUH
peleHuii, CooOpa3suTeabHOCTh U UHTYHUIUA,
Pa3BUTOCTh NPOCTPAHCTBEHHBIX MPEACTABICHHUI;
CIIOCOOHOCTH BOC-IPUHUMAThH KPAacoOTy U TApMOHHUIO
MHUDA;

OnepaTUBHBIN KOHTPOJIb:

- YCTHBIH onpoc Ha yueOHBIX
3aHATHSX,

NPaKTUYECKUX 3aHATHUAX.

B pesynbTate 0CBOCHUSA AUCHUIIINHBI
00yyaromuiics J0KeH TPOJAEeMOHCTPUPOBATh
JIUYHOCMHblEe PE3YITHTATHI OCBOCHUS YUeOHOU
IUCHUIUTNHBI «MaTtemaTuka: airebpa u Hayana
MaTEeMaTUYECKOr0 aHAIN3a, TEOMETPUSD:

-~ cGopMHPOBAaHHOCTH MpeCTaBICHUN 0
MaTeMaTUKE KaK YHUBEPCAJIbHOM SI3bIKE HAYKH,
CpPEeACTBE MOJEIUPOBAHUS SBICHUH U MPOIIECCOB,
UJIeSIX U METOJaX MAaTeMaTHKH;

[IpoBeneHMe MPaKTUISCKUX 3aHIATHH
U CaMOCTOSITEIbHBIX padoT.
Cnaua o0yyvaromumMucs 3a4eTa.

-  IIOHMMaHHe 3HAaYMMOCTH MaTeMaTHUKH IS
HAaYYHO-TEXHUYECKOTO nporpecca,
c(hOpMHUPOBAHHOCTh OTHOIIECHHMS K MaTeMaTHUKE Kak
K dYacTu OOIIeYesoBeUYeCKOM KyJIbTYyphl uepe3
3HaKOMCTBO C MCTOpUEH pa3BUTHS MATEMAaTHUKH,
DBOJIIOIIMEN MaTeMaTHUECKUX HUIEH;

DKcnepTHOE HAOIIOACHUE U OL[CHKA
Ha MPAaKTHYECKUX 3aHATUAX U
KOHTpPOJILHOH paborTe,

- Pa3BUTHC JIOTUYCCKOT'O MBIIIJICHUA,
IPOCTPAHCTBEHHOTO BOOOpaXKEHUs, alrOpPUT-
MHMYECKOM KYJIbTYPbl, KPUTUYHOCTH MBIIIJICHUS Ha
YpOBHE, HEOOX0UMOM JIst Oy aymien
npodeccuoHaIbHON AEATEILHOCTH, IS
MPOJIOJKEHUsI 00pa30BaHMs U caMOOOpa30BaHMUS;

[IpoBepka KOHCIEKTOB JEKIIUH,
CaMOCTOATENbHBIX PadoT.
[IpoBepounbie pabOTHI MO TEMAM;
Paznuunbie GopMbl onpoca Ha
ayJUTOPHBIX 3aHATUSIX;

—  OBJIaJICHHE MaTeMaTUYECKUMH 3HAHUSIMH U
YMCHUAMU, H€06XO}II/IMLIMI/I B HOBC@I[HCBHOﬁ
KU3HM, 111 OCBOCHUS CMEXHBIX €CTECTBEHHO-
HAaY4YHBIX TUCHUIIJINH U JUCHOUIIJINH
npo(eCcCHOHANBHOTO IUKJIIA, AJIS MOTyYeHHUs
o0pa3oBaHUs B 00J1aCTAX, HE TPEOYIOMINX
yray0JeHHONH MaTeMaTUYeCKOU MOJATOTOBKH;

Texymuit KOHTpOJb B popMe:
YCTHOTO OMPOCa; 3alIAThI
MPAKTUYECKUX 3aJlaHUM, TBOPUECKUX
paboT; KOHTPOJBHBIX U TECTOBBIX
3aJlaHUi MO TeMaM y4eOHOM

U CIUIIINHEI.

~  TOTOBHOCTBH M CITIOCOOHOCTH K 00pa30BaHMUIO, B
TOM yHciie caM0o00pa30BaHMIO, HAa MPOTSHKEHUU BCel
YKU3HU; CO3HATEIbHOE OTHOLIEHUE K HENIPEPBIBHOMY
00pa30BaHMIO KaK YCIOBHIO YCIIEIIHON
npodecCHOHATBHON U OOIIECTBEHHON Jesi-
TEJIBbHOCTH;

DKcnepTHas OLEHKa PeIEeHUS
CUTYallMOHHBIX 3a7a4

BBINTOJIHEHHE TIPE3eHTAUN WU
COOOIIeHNH, OTBETHl HA KOHTPOJIbHBIE
BOIIPOCHI.

—  TOTOBHOCTB Y CIIOCOOHOCTBH K CAMOCTOATENbHON
TBOPYECKON M OTBETCTBEHHOM NI€ATEIbHOCTH;

DKcrepTHas OI[€HKa PeLIeHUs
CUTYaIlMOHHBIX 3aJ1a4
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— TOTOBHOCTb K KOJUIEKTUBHOH padorTe,
COTPYAHHYECTBY CO CBEpCTHUKAMU B 00pa-
30BaTeNIbHON, 00IECTBEHHO M0JIe3HOH, y4eOHO-
HCCIIEN0BATEINBCKON, IPOCKTHON U APYTUX BUIAX
JeSATEeIbHOCTH;

@poHTaNbHBIA U UHAUBUYaTbHBIN
OIIPOC BO BpEMsI ayJIUTOPHBIX 3aHATUN
DKcrepTHas OLlEHKA Pe3yJIbTaTOB
NEeATEIbHOCTU 00y4Yarouuxcs

Ha MPaKTUYECKUX 3aHATHIX

—  OTHOILIEHHE K npodeccuoHanbHoi
ACATCIBHOCTH KaK BO3MOXHOCTHU Y4aCTUA B pCLIC-
HUH JINYHBIX, OOLIECTBEHHBIX, TOCYaPCTBCHHBIX,
oOlIeHAIIMOHAIBHBIX POOJIEM;

DKcrepTHas OIleHKa pelIeHus
CUTYAI[MOHHBIX 3a/1a4

W TOroBeIil KOHTPOJIb - DK3aMEH
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JUCT UBSMEHEHUWH U JIONOJTHEHUM, BHECEHHBIX
B PABOYYIO ITPOTPAMMY

No HU3MCHCHUA, J1aTa BHCCCHUA U3MCHCHU A, No CTpaHHIbl C U'SMCHCHUCM,

bbLJIO CTAJIO

OcHoBaHUeE:

HOI[HI/ICI) JH1a BHCCIICTO U3MCHCHUA
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