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Pabouas mnporpamma paspaborana Ha ocHoBe TpeboBanuii PI'OC cpexgnero obmero
00pa3oBaHMs, TPEOBSBIIEMBIX K CTPYKTYpe, COIACPKAHHIO W pe3yJbTaTaM OCBOCHHS YUeOHOM
JUCIUILTUHBl «MaremMaTuka», B COOTBETCTBUM C PekOMEHIAUMsIMH 10 OpPraHU3alMH IOJYYCHHS
cpeaHero obmero o6pazoBaHMs B IIpeJesiaXx OCBOCHUs O0pa30BaTENbHBIX INPOrPaMM CPEIHErO
npodeccuoHaNEHOTr0 00pa3oBaHus Ha 6a3e OCHOBHOTO 00IIero o0pa3oBaHHs ¢ yIeTOM TpeOOBaHHIA
(enepanbHBIX TOCYIApCTBEHHBIX 00pa30BATENbHBIX CTAHAAPTOB M IMOJy4aeMOH MPO(ECCHH HIIH
CIELUAIBHOCTH  cpeAHero  mpodeccuoHanpHOro  obpazoBanus  (mucbMo  JlemapTameHTa
roCyJapCTBEHHOM MOJHUTHKHU B chepe MoAroToBku padbounx xaapoB u JI1O MunobpHayku Poccum
ot 17.03.2015 Ne 06-259) ¢ usmenenusmu oT 25 mas 2017 r., mporokosn Ne3, Ha OCHOBaHHH
IIpumMepHO#i OcHOBHOU 00pa30BaTEeNbHON IPOrpaMMBbl CpeAHEro o0ero oopa3oBanus, 0J0OPEHHOM
pemeHueM (deaeparbHOT0  y4eOHO-METOIUYECKOr0 OOBEOUMHEHUs T0 o0IeMy 00pa30BaHHIO
(mpotokost ot 28 urons 2016 r. Ne 2/16-3) '
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Penenzusi

Ha pabouyio mporpammy yueOmoii amcmunuEHbI OY/I.03 «MaTemaTHKa»
mporpamMmMbl  NOATOTOBKH  CHNEHHMAJHCTOB  CpeJHEro  3BeHAa  JJIA
CHEeNHAJNILHOCTEH eCTeCTBEHHOHAYYHOro nNpoduisi Ha 6a3e OCHOBHOIrO o0miero
obpa3oBaHHs ¢ MOJYYEHHEM CpeaHero odmero odOpa3’oBaHHs, COCTABICHHYIO
npenoaaBatesieM I'AIIOY CO «CapaToBckoro KoJLIeIKa CTPOHTEIHLCTBA MOCTOB
H THAPOTEXHHIECKHAX COOpYy:KkeHuiD», Menbrnk J.C.

PabGoyas mporpamMa mno mucmuimHe «MarteMaTtuka» NpegHa3HaueHa A
cnenmanbHOCTH 35.02.12 «CamoBo-napkoBoe U JaHMapTHOE CTPOUTENBCTBOY», H
cocTaBlieHa B cooTBeTcTBUH ¢ TpeboBanusamu ©I"OC CIIO.

B pesynbraTe OCBOCHHMSA NAHHOM NUCHMIUIMHBI y ydJamuxcs (OPMHPYIOTCS
HeoOXonuMBbIe O0Imye KOMIIETECHIHH.

B IUIaHHUpyeMBIX pe3ylbTaTax OCBOEHHS JHUCIMIUIMHBI  ONpeIelieHbI
OCHOBHBIE 3HAHHS M YMEHHS, KOTOPHIMH OOYJalOIIMiCS HOJDKEH OBJIAJETh, B
pe3yJsTaTe U3ydeHUs OUCIUILTUHEL

B TeMaTHueckoM IUIaHE pacKphITa MOCIENOBATEILHOCTh U3ydeHUS pa3lesioB
M TeM IporpaMMbl, IIOKa3aHO pacrpeieleHHe YyJeOHBIX YacoB IO TeMaM
IACIATUIHNHEL.

IIpencraBneHHass K peLEH3WpOBaHMIO pabodas IporpaMMma II03BOJISET
pa3BHBaTh  JIOTMYECKOE  MBINUICHHWE, IIPOCTPAaHCTBEHHOE  BooOpakeHHe,
AJITOPUTMHUYECKYIO KyJIbTYpYy, KPUTHYHOCTE MEIIUICHHS] HAa ypOBHE, HEOOXOAUMOM
s Oymymeid 1podecCHOHANbHOM OESATEIBHOCTH, KaK M IPOJOJDKEHHUS
obpa3zoBaHus, Tak ¥ caMooOpa3oBaHusl.

_ IIpemnoxenHas pabodas IporpaMma, TakKuM o00pa3oM, IIOJHOCTHIO
COOTBETCTBYET LeNsIM OOYy4eHus, a ee NpakTH4ecKas peanmsalus CIocoOCTBYeT
JOCTHEHHIO BBICOKOT'O MPOLEHTA YCIIeBAeMOCTH yJaIIHXCs.

Perensenr: k.¢.-M.H.,
JOLIEHT Kadeaphl Teopud QyHKIUH
M CTOXaCTHIECKOTrO aHAIN3a,

~0O.A. MbusiHA
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1. TIOSACHUTEJBHASA 3AIIMCKA

1.1. O0mas xapakTepHCTHKA YUYeOHOH THCIHIIHHBI

[Iporpamma o6meobpa3zoBaTenbHON Y4eOHOH MUCHMIIMHBI «MaremaThkay IpenHazHaueHa JUIs
U3ydeHHs] OCHOBHBIX BOIIPOCOB MaTE€MAaTHKH B MpeJesiaX OCBOEHHS OCHOBHOM 00pa3oBaTeIbHOM
nporpammsl  CIIO (OOII CIIO) Ha 6a3e ocHOBHOro o0uiero oOpa3oBaHHsS IPH IOATOTOBKE

CIIEUAIUCTOB CPEAHETO 3BCHA.

Pabouas nporpamMma paspaborana Ha ocHoBe TpeboBanuit ®I'OC cpemanero obmero obpazoBaHus,
IPEABSABISIEMBIX K CTPYKTYpE, COACPKAHHIO M pe3ysbTaTaM OCBOCHHS YYEOHOH JUCLHUIUIAHBI
«MartemaTHKa», B COOTBETCTBHH C PeKOMEHIAIMIMH M0 OpraHU3al[|iH TIOTYYEHHUS CPEIHEro 00IIero
0o0pa3oBaHMs B Ipelesax OCBOSHHsI 00pa3oBaTENbHBIX NPOrpaMM CPEAHEro MpodecCHOHATBHOIO
oOpa3oBaHMs Ha 0a3e OCHOBHOro oOuiero obOpa3oBaHHS C Yd4eToM TpeOoBaHM (emeparbHbIX
rOCy/IlapCTBEHHBIX 00pa30BaTENbHBIX CTAHJAPTOB U IOJIyYyaeMOM MpO(ecCHH MM CIEeNHaIbHOCTH
cpegHero npogeccuoHaabHOro odpa3oBanus (MUchbMo JlemapraMmeHTa rocy1apCTBEHHOM MMOJIUTHKY B
cdepe moaroroBku padouux xaapos u 1O Muno6puayku Poccuu ot 17 mapra 2015 r. Ne 06-259)
¢ u3MeHeHusMHM U gononHeHusMu (oT 25.05.2017 r, mpotokon Ne3); na ocHoBanuu [IpumepHoii
nporpaMMsl  001eo0pa3oBaTeIbHOM  TUCHUILIMHBL  «MaTtemaTuka» Aias [OpodecCHOHATbHBIX
00pazoBaTeIbHBIX OpraHu3anui, pekoMeHnoBaHHOW DPI'AY «OUPO» mis peanw3alvii OCHOBHOM
npodeccuoHanpHO# 06pa3oBaTensHO# nmporpammbl CI1O Ha 6a3e OCHOBHOTO 061Ier0 00pa3oBaHust ¢
IIOJIy4eHHeM cpenHero obmero odpasoBanus (mpotokoi Ne 3 ot 21 uross 2015 r., perucTpanoHHbIH
HoMep peneHsuu 384 ot 23 umronsa 2015 r..), ¢ yueToM IlpumepHoit ocHOBHOM 00pa3zoBaTeNbHOU
IpOrpaMMBl CpeIHEero obmero oOpa3oBaHHs, ONOOPEHHOM pelmeHueM QeneparbHOT0 y4eOHO-
METOMYECKOT0 00BEAMHEHH TI0 00mmeMy 06pazoBanuio (poTokos ot 28 mrons 2016 roxa Ne 2/16-
3; ) mpukaza 06 yrBepxkzaenuu ®I'OC CIIO ot 07.05.2014r. Ne 461 clenuansHocTs 35.02.12
«CanoBo-11apKoBO€ U JIaHAMAGTHOE CTPOUTETHCTBOY.

CozlepxcaHHe ImporpaMMabl «MarteMaTHKa HarrpaBJICHO Ha JOCTUXXECHHUE CICAYIOLINX 11(S) (% 8

1. obecnedenue cHOPMUPOBAHHOCTH IPEICTABICHHN O COLMANBHBIX, KYJIbTYPHBIX H
HCTOPHUYECKUX (haKTOpax CTAHOBJICHUS MAaTEMaTHKH;

2. obecneyenue chOPMUPOBAHHOCTH JIOTHYECKOT0, ITOPUTMHUYECKOI0 B MAaTeMaTHIECKOT0
MBIILICHHS

3. obecneyenue coOpMUPOBAHHOCTH YMEHUH IPUMEHSTD IIOJIyYCHHbIC 3HAHUS P PEIICHUH
Pa3IMYHBIX 33/1a4;

4. obecmeyenue chOPMUPOBAHHOCTH NIPECTABIEHHH O MATEMATHKE KaK YacTH
001eyeIoBeYecKoil Ky IbTypbl, YHUBEPCAILHOM SI3bIKE HAYKH, TO3BOJISIONIEM OIKUCHIBATh

Hu3y4aTb pE€aJIbHBIC IIPOUECCHI U SABJICHUA.

IIporpamma HampasieHa Ha GOpMUPOBaHKE Y CTYAECHTOB KOMIIETEHIIMM, HEOOXOJUMBIX JJIS
kadecTBeHHOro ocBoeHuss OOII CIIO nHa 6a3e ocHOBHOrO 001IEro 06pa3oBaHusi C MOIYYEHHEM
CpeaHero ob1mero oopa3oBaHus, MPOrpaMMBbI ITOATOTOBKHU CIeNUaTHCTOB cpeauero 3seHa (IITICC3).
[Tporpamma yueOHOM TUCIMIIIHHET « MaTeMaTHKay ONpeaeseT CoepkKanre yueOHOro MaTepraa,



II0CJIEZI0BATENIFHOCTE €0 U3yUEHUs, paclpeiesieHne Y9eOHbIX YacoB, TEMaTUKY pedepaTos,
WHIUBUIYaJIbHBIX IPOEKTOB, BH/IbI CAMOCTOSITENbHBIX PabOT.

1.2 MecTo y4eOHO# JHCHMIIHHBI B y4eOHOM NJIaHe

VuebHas mucumriimHa «MaTtematuka» SsBIASETCS YYEOHBIM IMPEAMETOM 00s3aTeIbHOM
npenmeTHod obnactu «Matemaruka u uHpopmarukay OI'OC cpennero obiiero obpazoBaHus, U
n3ydaeTcs B oOmeoOpaszoBaTensHoM Iukie ydeOHoro ruraga OITOIT CITO ma 6a3e OCHOBHOTO
ob1ero o0Opa3zoBaHus v HOJIy4eHUEM CpeHero ob1ero 00pa3oBaHMUsL.



1.3 Pe3yabTaThbl 0CBOEHMS Y4eOHOMH IUCIUNIHHBI

Tabmuma 1.3.1 - ®opMBI ¥ METOABI KOHTPOJISL ¥ OLIEHKH Pe3yIbTaTOB OCBOCHUS yUCOHOW NUCIMIUINHBI «MaTeMaTHKay

Pe3yJ’leaTbl OcHOBHbIE [10KA3aTeJIN OLEeHKH pe3yJjbTaTa (DOPMLI H ME€TOAbl KOHTPOJIA H
(J'lﬂ‘-lHOCTHLIC, MeTanpeameTHbIe, ﬂpe}lMeTHble) OUCHKH
JIMYHOCTHBIE pe3yJibTaThbl
=, C(bOpMHpOBaHHOCTI: I'IpeIlCTaBJ'ICHHﬁ 0 Mar€éMaTHKE Kak NPOSABJICHUE I'PAXXAAaHCTBEHHOCTH, MaTPUOTHU3MA, I/IHTepnpeTaum PE3yJIbTATOB
YHHUBEPCAJIBHOM A3bIKE HAayKH, CPEACTBE MOIAECIUPOBAHUA SABJIEHUHN U 3HaHHUE HCTOpHUH CBOEH CTpaHbI, JIOCTHXKEHUM OTEUYECTBEHHBIX | HaOOAEHUI 3a ACATEIBHOCTBIO

NPOLECCOB, UAEAX U METOIaX MAaTeMaTHKH;

— INOHMMaHHe 3HaYMMOCTH MAaTeMaTUKH Uil HAayYHO-TEXHHYECKOro
nporpecca, cOpMHUPOBAHHOCTh OTHOIUEHUS K MaTeMaTHKe Kak K
4acTH 00LIEUeNIOBEYECKOH KyJIbTYphl Uepe3 3HaKOMCTBO C MCTOpUeEit
Pa3BUTHUs MaTEMaTUKH, IBOJIOLMEN MaTeMaTHYECKUX UAeH;

— pa3BUTHE JIOTMYECKOTO  MBILUICHHs, TMPOCTPAHCTBEHHOTO
BOOOpaXEHUs,  aITOPUTMMYECKOM  KYyJBTYpbl,  KPUTHYHOCTH
MBbIIUJIEHUS  HAa  ypOBHe,  HeoOXomumoM  mig  Oymyuieit
npo¢eccCUOHaTbHON NeATeNbHOCTH, s MPOJOJDKEHUs] 00pa30oBaHus
¥ caMo00pa3oBaHus;

— OBJIAJEHUE MaTeMaTHMYEeCKMMM 3HAHMAMM W  YMEHWIMH,
HEOOXONMMBIMHM B TOBCEIHEBHOM U3HM, ISl OCBOCHUS CMEXHBIX

€CTECTBEHHO-HAYUHbIX JOUCLMIUIMH u JUCLMILIIUH
npo(eCcCUOHANBHOIO LMKJIA, IS TOJy4eHUs OoOpa3oBaHUS B
obnactaX, He TpeOyromMX yrIyOleHHOH  MareMaTHYecKOM

NOArOTOBKH;

— TOTOBHOCTb M CIOCOOHOCTH K 00pa3oBaHHIO, B TOM YMCIE
caM000pa30BaHMI0, Ha TNPOTSDKEHHMM BCEW JKU3HM; CO3HATENbHOE
OTHOLIEHHME K HEeNpepbIBHOMY 00pa3oBaHMIO KaK YCJIOBHIO
yCIEIHOM npodeccroHanbHON 1 00LIECTBEHHOM NesTeNIbHOCTH;

— TOTOBHOCTb M CHOCOOHOCTb K CaMOCTOSTENbHOW TBOPYECKOW U
OTBETCTBEHHOM NEATEIILHOCTH;

— TOTOBHOCTb K KOJUJIEKTUBHOHM pabote,
CBEPCTHUKaMM B 00pa3oBaTelbHOH,
yueOHO-UCCeN0BATENbCKOM,
JESTENILHOCTH;

— OTHOWIEHME K TNpodecCHOHANBbHON  AEATENBHOCTH  Kak
BO3MOXHOCTHA Y4YacTHsl B PpELICHWH JIMYHBIX, OOLIECTBEHHBIX,
rOCYAapCTBEHHbIX, O0IIEHAMOHATILHBIX POOJIEM;

COTPYAHHYECTBY CO
OOILECTBEHHO  ITIOJIE3HOM,
NPOEKTHOM ¥  JOPYyrdX  BHAAEX

YYEHBIX;

cobnogeHne npaBun Oe3omacHOro oOpalieHuss ¢ npubopaMu U
YCTpOMCTBaMHu;

NPOSIBIEHUE aKTUBHOW )KU3HEHHOM MO3UIMH;

JAEMOHCTpaluss T'OTOBHOCTU K CaMOCTOSTEJIbHOM,
JCATECJIBHOCTH,

CO3HATEJIbHOE OTHOLIEHHWE K ITPOOOJDKEHUIO o6pa308a}m;1;

IeMOHCTpauus CHOPMUPOBAHHOCTH MHPOBO33PEHHs, OTBEYAIOLIETO
COBPEMEHHBIM pealisiM;

AEMOHCTpallUd UHTEPECA K NOCTHIXEHUAM MaTeMaTU4YeCKOn HayKH.

TBOPYECKOH

ofyuaromierocss B Mpouecce OCBOCHHUS
obpa30BaTebHOM MPOrpaMMbl

MeE€TanpeaAMETHbIEC pe3yJIbTaThbl




— YMEHHE CaMOCTOSATENIbHO OINpEeeNsATh LeJU JesTeNbHOCTH H
COCTaBJIATh IUIaHbI JESTENbHOCTH; CaMOCTOSTENILHO OCYLIECTBIATS,
KOHTPOJIMPOBaTh U KOPPEKTUPOBATh AESATENBHOCTb; HCIOIb30BAaTh
BCE BO3MOXKHBIE PECYPCHl Ul JOCTIKEHMS NOCTABJIEHHBIX LieNei u
peanuzalyy MIaHOB AESTebHOCTH; BHIOUPATh YCHELIHbIE CTPATETHU
B Pa3IMYHBIX CUTYaLlUsX;

— YMEHUE MPOAYKTUBHO OOIIATHCS M B3aUMOJEHCTBOBATh B Ipoliecce
COBMECTHOI1 AeATENIbHOCTH, YUUTHIBATh MO3UIUH APYTUX YYACTHUKOB
JeATeNbHOCTH, 3¢ (GEeKTHBHO pa3pemarh KOH(IUKTHI;

- BJIaICHUE HaBbIKaMH M03HaBaTEJIbHOM, y‘{CGHO-
KCCIIeJOBATENILCKONM U HpOCKTHOl\('I JCATCIbHOCTH, HaBbIKaMH
pa3peI€HrA npo6neM; CIocoOHOCTh H TFOTOBHOCTHb K

CaMOCTOSATENLHOMY MOMCKY METOJOB PeLIECHHs MPAKTHYECKUX 3a/au,
NPUMEHEHHUIO Pa3IMUHbIX METOJIOB NO3HAHMA;

— FOTOBHOCTb M CIIOCOOHOCTb K CaMOCTOSTENIbHOM MH(OpMaLHOHHO-
TNI03HaBaTEIbHOM NEATENHHOCTH, BKIIOYAs YMEHHUE OPUEHTHPOBATHCS
B pa3JMYHbIX MCTOYHHKAX MH(POpPMALMH, KPUTHYECKU OLEHUBATH U
MHTEpIPETUPOBaTh HH(POpMALMIO, TMONy4YaeMyl U3 pas3M4HbIX
MICTOYHUKOB;

— BIAJCHHUE SI3BIKOBBIMU CPEACTBAMHU: YMEHHE SICHO, JIOTMYHO HU
TOYHO H3JIaraTh CBOIO TOYKY 3pPEHMA, HCIOJb30BaTh aJEKBAaTHbIE
A3bIKOBBIE CPEIICTBA;

— BJIaJICHUE HaBbIKaMH INO3HABATEJIbHON pediieKCHMM KaK OCO3HAHHUS
COBEpILAEMbIX JEWCTBUH M  MBICIUTENbHBIX IPOLECCOB, HX
pe3ynbTaTOB M OCHOBaHWM, IpaHMUI] CBOEr0 3HAHWS U HE3HaHWS,
HOBBIX [TO3HABATENbHbIX 33/1a4 ¥ CPEACTB IJISI UX HOCTHIKEHMS;

— LeJeyCTPEMIIEHHOCTh B IIOMCKaX UM MNPHHATHM pEIUCHHUH,
COO0pa3sUTENBbHOCTh M HMHTYMLHUS, Pa3BUTOCTb MPOCTPAHCTBEHHBIX
MpEACTaBIEHH; cNOCOOHOCTh BOCIPHUHUMATD KPAacoTy M rapMOHMIO
MUpa;

AEMOHCTpalHus cnocoOHOCTER K y'-le6Ho-nccne)103aTem>01<oﬁ H
HpoeKTHOﬁ HOCATEIBHOCTH,

HCII0JIb30BAHUE PA3JIMYHBIX METOAOB PEIICHUA NPAKTHYECKUX 3aa4,

HCII0JIb30BAHUE Ppas3InvyHbIX pecypcos I JOCTHXECHUA
MOCTaBJICHHBIX LICJIEH;
NpoBEACHUE CaMOCTOATEIBHOTO INOUCKa MaTeMaTU4ECKOU

MHGOPMaLMU C UCIOJIb30BAHHEM Pa3IM4HbIX HCTOYHHMKOB (HAay4HO-
NOMYJIAPHBIX M3JaHMHM, KOMIIBIOTEPHbIX ©0a3 [OaHHBIX, pPECYpCOB
HurepHera);

UCIIONB30BAHUE KOMIIBIOTEPHBIX TEXHONOTHHA Uil 00paboTKU U
nepefayd MareMaTHyeckoil HMHGOpPMaLMM M ee MNpPEeNCTaBJICHUS B
pasnu4HbIX popmax;

KPUTHYECKasi OLEHKA JOCTOBEPHOCTH MaTeMaTH4eCKOi MH(popMaLuy,
NIOCTYMaOLIEeH U3 pa3HbIX UCTOUHHKOB,;
JEMOHCTpaLUs  CHOCOOHOCTH  CaMOCTOSTENLHO
HeoOXoauMyI0 HMHGOPMALMIO IJI1  BBINOJHEHUA
y4eOHBIX 3a/1ay;

COOJIIOICHUE TEXHUKH 0€30MacHOCTH, THIHEeHbl, pecypcocoepexeHus,

NpaBOBBIX M DTHYECKHMX  HOPM, HOpPM  MHGOPMALMOHHON
0€e30MacHOCTH.

HCIIOJIE30BATh
NOCTaBJICHHBIX

[IpakTH4eckue 3aHATUA
VyebHo-npakTHiecKkue KoH(epeHUH

Konkypcbl

Onumnuaasl

[TogroroBka pedeparoB, HOKIAJOB,
UCIIOIb30BaHHe 3NEKTPOHHBIX
HCTOYHUKOB.

Ha6monenue 3a HaBblkaMK paboOThl B
rJ00aNbHBIX,  KOPIOPaTUBHBIX M
JIOKaJIbHBIX HH(POPMALIMOHHBIX CETAX.

npeAMeTHbIe pe3yJibTaThl

— c(OpPMHUPOBAHHOCTb TNpEJCTaBJIEHUH O MaTeMaTHKe KaK 4YacTH
MHUpPOBOH  KyJBTYphl ¥ MECTE MaTeMaTUKH B COBPEMEHHOHU
UMBUIM3ALMHK, crocobax ONUCaHWs SBIEHUM peanbHOro MHUpa Ha
MaTEMaTHYECKOM S3BIKE;

— c¢(hOpPMUPOBAHHOCTb NPEICTABICHUH O MaTeMaTH4YECKUX MOHATHUSIX
KaK ~BaXHEHWIUMX MaTeMaTMYECKHMX MOMENAX, IO3BOJIAIOIIMX
ONMCHIBATh M HM3y4yaTb DPa3HblE NPOLECCHl U SBJICHUS; [OHMMaHHWeE
BO3MOXXHOCTH aKCHOMAaTHYECKOr0 IIOCTPOEHUS MAaTeMaTUUYECKHX
TEOpHil;

— BJIaJ€HME METOAAMM [0Ka3aTeNbCTB W alrOPUTMOB pELICHH,
yMEHHUE UX NPUMEHATb, NPOBOJUTh HOKa3aTEIbHbIE PAacCyXKIEHHs B

YMEHHE BBIMOJNHATL apuU(MeTUYeCKHe HEeHCTBHA Hal UHCIIaMu,
coyeTasi YCTHbIE M MHUCbMEHHbIE NPHEMBbI; HAXOAUTh MPUOIIMKEHHBIE
3HAYEHHs BEJIMYMH M TOTPEUIHOCTH BBIYKCIIEHHH (aOCoJOTHAs M
OTHOCHUTEJIbHAS); CPABHHUBATH YHCIIOBBIE BBIPAXKEHVS;

YMEHHE HAaXOJWTh 3HAueHHs KOpHsi, CTemeHd, Jorapupma,
TPUTOHOMETPUYECKUX  BbIp@XEHUH Ha OCHOBE ONpENEIIeHHS,
UCTIONb3Ysl MPU HEOOXOAMMOCTH WHCTPYMEHTAIbHbIE CpEeINCTBa;
MOJIb30BaThCs MPUOIKEHHOM OLIEHKOM NpH MPaKTHYECKHMX pacyeTax;
YMEHHE BBINOJHATH IpPeoOpa3OoBaHMs  BBIPAKEHHH, MPUMEHSA
(GopMynbl, CcBsA3aHHBIE CO CBOMCTBaMM CTereHed, Jorapudmos,
TPUTOHOMETPUYECKHUX (PyHKLMIA;

Texywuii KOHTPOIb:

WHAMBUAYyaJIbHbIH YCTHBIN ONpoOC,
BBITIOJIHEHHE TBOPUYECKMX  3aJaHuM,
NPaKTUYECKUX U  CaMOCTOSATENbHBIX
paborT;

NPOCMOTP ¥ 00CYKAECHHE AOKNAN0B,
pedeparoB, COOOIEHHH;

NPOBEPKa U OLEHKA TEKYLIUX 3HAHWM.




XOJIe peLlIeHHUs 3a/1a4;

— BJIaJIEHME CTaHJApTHBIMU NPUEMAaMU DELIEHMs] PALMOHANBHBIX U
MppalvoOHalIbHbIX, II0Ka3aTeJIbHBIX, CTEIEHHBIX,
TPUTOHOMETPUUECKUX YPaBHEHMH M HEPABEHCTB, HX CHCTEM;
UCIIOJIb30BAHUE TOTOBBIX KOMIBIOTEPHBIX IIPOrpamMM, B TOM 4YHCIIE
JUld TIOMCKa IYTH PELIEHUS YU WILIIOCTPALMU pelieHUs YPaBHEHUN U
HEPABEHCTB;

— c(opMHUPOBAaHHOCTh TNpENCTAaBICHUII 00 OCHOBHBIX MOHATHAX
MaTeMaTHYEeCKOro aHajiu3a M MX CBOMCTBaxX, BIAJEHHE YMEHHMEM
XapaKTepu3oBaTh NoBeAeHHe (PyHKLUH, UCIIOIb30BAHUE MOTYYEHHBIX
3HAaHUM AJ1s1 ONIMCAHUS W aHaJu3a peasibHbIX 3aBUCUMOCTEH;

—  BllaJeHHe  OCHOBHbIMM  INOHATHUSAMM O  IUIOCKUX H
NPOCTPAHCTBEHHBIX T'EOMETPUYECKUX (UrypaX, HX OCHOBHBIX
CBOMCTBAX; c(hOPMUPOBAHHOCTh yMEHUs pacrno3HaBaTh
reoMeTpuueckue (Urypsl Ha YepTekax, MOAENAX U B pealbHOM
MHpe; NPUMEHEHUE U3Y4YEHHbIX CBOWCTB reOMEeTpHYecKUX (uryp u
dopMyn mIs  pelIeHUs TeOMeTpUYEeCKMX 3ajady M 3ajay ¢
NPaKTUYECKUM COLEPKAHUEM;

— c(hOpPMUPOBAHHOCTh MNpEACTABICHHH O Npoleccax M SBJICHUAX,
UMEIOLINX BEPOSATHOCTHBIN Xapakrep, CTaTUCTUYECKUX
3aKOHOMEPHOCTSIX B pEaJbHOM MMpE, OCHOBHBIX MOHATHUAX
JJIEMEHTAPHOM TEOPUM BEPOSATHOCTEH; YMEHMM HaXOOUTb U
OLIEHMBATh BEPOSITHOCTH HACTYIUJIEHMS COOBITUH B MpoCTEHIINX
MPaKTUYECKUX CUTYaLMsAX U OCHOBHBIC XapaKTEPUCTUKU CIy4aiHbIX
BEJIMUUH;

— BJIaJICHUE HaBbIKAMM MCIIOJIL30BAHUS TOTOBBIX KOMIBIOTEPHBIX
IIPOrpaMM IIpy peLUEHUU 3aad.

YMEHHE BBIYHMCIIATH 3Ha4eHHE (QYHKIMM NO 33aJaHHOMY 3HA4YECHHIO
apryMeHTa NpH pa3JIMuHbIX crnocobax 3afaHus GpyHKLIUY;

YMEHHE OIpENEeNATh OCHOBHBIE CBOMCTBA YMCIOBBIX (YHKLMH,
WUTIOCTPUPOBATh UX Ha rpadukax;

YMEHHUE CTPOUTH rpad KU U3yYeHHBIX QYHKLUMMN, WITFOCTPUPOBATH 110
rpaduKy CBOMCTBA dIEMEHTapHBIX GyHKLHMI;

YMEHHE HMCIONB30BaTh MOHATHE (YHKLUM JUIS ONHCAHMA W aHAIW3a
3aBHCHMOCTEH BEJINYHH;

YMEHHE HaXOAUThb MPOM3BOAHBIE IJIEMEHTapHbIX (yHKUMH;

YMEHHE HCIIOJb30BaTh IPOM3BOAHYIO M H3Y4YEHUS CBOMCTB
(bYHKLMI ¥ HOCTPOEHUs rpadHKOB;

yM€HME NPUMEHSTh NPOU3BOAHYIO AJIS IPOBENEHHS MPUOIMKEHHbBIX
BBIUMCIIEHMH, pelmaTh 3ajaud MNpPUKIaJHOrO  Xapakrepa Ha
HaX0XXJEHMSI HaUOOJbIIEro ¥ HaUMEHbLIEro 3HaUCHUS;

YMEHHE BBIYUCIATL B MPOCTEHIIMX CIyyasX IUIOLAd U OOBEMBI C
MCIIONIb30BaHUEM ONPENETIEHHOTO MHTerpaia

yYMEHHE peluaTh palloHalbHbIE, OKa3aTelbHble, JIorapuhMUUecKie,
TPUTOHOMETPUYECKNE YPAaBHEHHs, CBONJAIIMECS K JIMHEHHBIM U
KBaJPaTHBIM, a TAKXKe aHaJIOTMYHble HEPABEHCTBA U CHCTEMBI;
YMEHHE HCIONb30BaTh Ipad)UuecKrii METON pelleHHs ypaBHEHWH U
HEPaBEHCTB;

yMeHME U300paxkaTb Ha KOOPAMHATHOW IUIOCKOCTH peLIeHHUs
YPaBHEHHI{, HEPABEHCTB M CUCTEM C IBYMsI HEM3BECTHBIMH;

YMEHHE COCTaBIsATb M pellaTb YPaBHEHMs] M HEPABEHCTBa,
CBS3BIBAIOIINE HEU3BECTHBIC BEJIMYMHBI B TEKCTOBBIX (B TOM YHCIE
NPHUKJIaIHBIX) 3aa4ax;

YMEHHE pelaTh MNpocTeHline KOMOWHATOpHbIE 3aayd METOJOM
nepebopa, a TaKke ¢ UCII0JIb30BaHUEM U3BECTHBIX (hOpMYJ;

YMEHHE BBIYMCIATH B, NPOCTEHIIMX ClydasX BEPOSTHOCTU COOBLITHH
Ha OCHOBE MOJICUETA YMCIIa UCXOI0B;

YMEHHE paclo3HaBaTh Ha 4epTeXax M MOJIENAX NPOCTPAHCTBEHHbIE
(GOpMBbI; COOTHOCUTH TPEXMEpPHBIE OOBEKTHI C HMX OIHCAHHAMH H
H300pKEHUAMU;

YMEHME OINUCHIBATh B3aUMHOE PACIOJIOKEHHE MPSIMBIX U MJIOCKOCTEH
B NPOCTPAHCTBE, apryMEHTUPOBaTb CBOM CYXIEGHHS 00 3ToM
PacroJIoKEeHNH;

YMEHHE aHaJM3UpOBaTh B MPOCTEHIIMX ClydyasX B3aUMHOE
pacnosiokeHue 00beKTOB B IIPOCTPAHCTBE;

yMeHHe u300pakaTb OCHOBHbIE€ MHOTOIDaHHHKH M KpYIJble Tela,
BBIMIOJIHATH YEPTEXKHU M0 YCIOBUAM 3a]ay;

YMEHHUE CTPOUTH MPOCTEHILNE CeYeHHs Kyba, TPU3MBbI, TUPaMUIbI;
yMeHue peliaThb IJIaHUMETPUYECKHUe u npocreifiiye
CTEPEOMETPHYECKHE 3afaddl Ha HAaXOXXIECHHE TEeOMETPUUYECKHX




BEJIMUMH (IJIMH, YIJIOB, IUIOWIaael, 00beMOB);
YMEHHE HCIIONb30BaTh NPH PEIICHUH CTEPEeOMETPHYECKUX 3aaad
IaHUMeTpudeckue GakThl 1 METOIBI.




B pesymprare oOcBOeHHMS y4eOHOH MUCHMIUIMHBI «MaremaTuka» y OOyYaroIuXcCs
(bopMHPYIOTCS 001mHe KOMIETEHIINN U JTHYHOCTHbIE Pe3yIbTAThI:

Tabnuna 1.3.2 — OO1ue KOMIETEHIUMH U INYHOCTHBIE Pe3yJIbTaThl
Crnenuansaocts 35.02.12 «CaxoBo-napkoBoe H JaHIAMA(THOE CTPOHTEIHLCTBO», NpHKa3 00
yrBepxaeHud ®I'OC CIIO ot 07.05.2014r. Ne 461.

Kon HaumeHoBaHuUe pe3ysibTaTa 00y4eHUs] M JUYHOCTHBIX Pe3yIbTaTOB

OK 01 [ToHMMaTh CYIIHOCTh M COUMATBHYIO 3HAUUMOCTh CBOEH Oymymiel nmpoeccuu, NposBIATh K HEH
YCTOMYUBBIN HHTEPEC. .

OK 02 OpraHu30BBIBAaTE COOCTBEHHYIO HEATENBHOCTh, BBIOMPATh THIIOBBIE METOABI M  CIIOCOOBI
BBINIOJIHEHHS TPO(ECCHOHANBHBIX 3a/1a4, OLIEHUBATh UX 3(p(PeKTHBHOCTH U KaYECTBO.

OK 03 [lpyHuMaTte pemeHus B CTAaHAAPTHBIX W HECTAHJAPTHBIX CHUTYaUMsSX M HECTH 3a HHX
OTBETCTBEHHOCTb.

OK 04 OcymiecTBNATh NMOUCK M HCIOJb30BaHHE HH(pOpMalMy, HEOOXOAMMOH M 3(p(PEKTHBHOIO
BBIIIOJIHEHHS IPO(ECCHOHATBHBIX 3a/1ay, Npo(heCCHOHATPHOTO ¥ IMYHOCTHOTO Pa3BUTHA.

OK 05 HWcnonp30BaTh  MHGOPMALMOHHO-KOMMYHHUKALMOHHBIE TEXHOJOTMHM B  NPO(ECCHOHAIBHON
JeATEIbHOCTH.

OK 06 PaboraTe B KOJUIEKTHBE U B KOMaHze, 3(G(EeKTHBHO 00IIaThcs C KOJUIEraMH, PYKOBOJCTBOM,
MOTPEOUTENAMHU.

OK 07 BpaTe Ha ce0s OTBETCTBEHHOCTh 3a PalOTy 4JIEHOB KOMaHIbl (MOTYMHEHHBIX), 32 pe3yibTaT
BBIITOJIHEHHUS 3aaHui.

OK 08 CaMOCTOATENBHO ONpPENeNATh 3aJa4l NPO(PeCCHOHANBHOIO U IMYHOCTHOTO Pa3BUTHs, 3aHUMAaThCs
camMo06pa30BaHHEM, OCO3HAHHO ITAHUPOBATh MOBbILIEHUE KBATH(DUKALMHL.

OK 09 OpHEeHTHPOBAThCA B YCIOBUAX YACTOH CMEHBI TEXHOJIOTHH B MPO(ECCHOHAIBHON JeSTeNbHOCTH.

JIP 2 [TposBISIIOMIMI  aKTHBHYIO TIPaXHAHCKYIO IIO3HLMIO, JEMOHCTPUPYIOINUH NPUBEP)KEHHOCTh
NPUHIMIIAM YECTHOCTH, IOPSIOYHOCTH, OTKPHITOCTH, SKOHOMHYECKHA aKTHUBHBIA U y4acTBYIOIUH
B CTYAEHYECKOM M TEPPUTOPHAILHOM CaMOYIPaBIE€HWH, B TOM YHCIE Ha YCIOBHSIX
N0OpOBOJIbYECTBA, INPOAYKTUBHO B3aMMOJEHCTBYIOIIMH UM YYaCTBYIOIIMH B JESATEIbHOCTU
OOLIECTBEHHBIX OpraHU3alMit

JIP 10 3a00TAIMINCS 0 3alIKUTe OKpPYXKaIOIIEH cpesbl, COOCTBEHHON U Uy>KOH 6€30I1acHOCTH, B TOM YHCIIE
uudpoBoit

KoHTposb U OleHKa pe3ysbTaTOB OCBOCHUS NUCHMIUIMHBI «MaTeMaTHKa» OCYyLECTBISETCS
IPENOJABATENEM B NPOILECCE MPOBEACHHS TECTUPOBAHHUS, & TAKXKE BBIIIOJHEHHS O00YYarOLIMMUCS
IPAKTHYECKUX M CaMOCTOSITENIBHBIX pa0OT, TBOPYECKHX 3aJaHUH, HMHIUBUAYaJIbHBIX 3aJaHHi,
HanucaHus pedepara, MOATOTOBKH MHGOPMALMOHHBIX COOOIIEHUH, B TOM YHUCJIC BBIIOJHEHHBIX C
IOMOUIBIO MYJIBTUMEIUNHOM KOMIIbIOTEpHOH porpamMmsl PowerPoint.

@opMBI U METOJBI KOHTPOJIS M OLEHKU pe3yIbTAaTOB OOYYEHHUS IO3BOJISIOT IPOBEPSTH Y
o0yJalmuxcs HE TOJIBKO CHOPMUPOBAHHOCTh IIPEAMETHBIX pE3yJIbTaTOB, HO U pa3BUTHE
JIMYHOCTHBIX ¥ METAIPEAMETHBIX Pe3yJIbTaTOB O0y4YEHUs.



Tabmuua 1.3.2 - KoHTponp M OLEHKa pe3yibTaTOB OCBOCHHMS Y4eOHOH NUCIMIUIMHBI

«MaremaTukay
CnenunanpHocts 35.02.12 «CanoBo-napkoBoe u JaHAMWAPTHOE CTPOUTENILCTBOY, IIPUKa3

06 yrBepxxaernu @I'OC CIIO ot 07.05.2014r. Ne 461.

Konel popMupyemsIx

Pe3ynpratel 00y4eHust npodecCuoHaTbHBIX,
% DopMBI 1 METOJBI KOHTPOJISA ¥ OLEHKH
(ocBOEHHBIE YMEHUS, YCBOSHHBIE 00muMX KOMIIETeHIUEH U
pe3ybTaToB 00y4YEeHUS
3HaHUS) JIMYHOCTHBIX
pe3yJIbTaTOB
3Hamo
3namo OK 1-5 Texymuii KOHTpoAb B (hopMe TECTUPOBAHHA,
CMBICT MOHATHH: 3HaYeHHUe JIP2 WHAUBUYAbHOTO YCTHOIO ompoca,
MaTeMaTU4YECKOW HAyKu JIS pelIeHUs JIP 10 BBITTOJIHEHUS TBOPYECKUX 3alaHui,
3aJay, BO3HUKAIOIUX MPaKTHYECKUX M CAMOCTOSATEBHBIX PaboT.
TEOPUH U NMPAKTUKE; LIUPOTY U B TO
xKe BpeMs OrpaHHYEHHOCTh
IpPUMEHEHHUA MaTeMaTUYECKHX
METOJIOB K aHaU3y %}

UCCIEOBAaHUIO  TPOLECCOB  H
SBJICHUH B IPUPOZIE U 0OLIECTBE;
3Ha4YeHHe MPAaKTUKA U BOIPOCOB,
BO3HUKAIOLUX B camoi
MaremaTuke Ui (pOpMHpOBaHMSA U
pasBUTUSA MaTEeMaTHYECKOW HayKwy;
UCTOPHUIO PA3BUTHUSA NOHATHS YUCIA,
CO3/1aHuA MaTeMaTHYeCKOro
aHaIu3a, BO3HMKHOBEHHS "
Pa3BUTHSA TEOMETPUH;

YHHUBEPCAIbHBIA XapakTep 3aKOHOB
JIOTUKH MaTeMaTHYECKUX
pacCyXieHus, HUX IPUMEHUMOCTb
BO BCeX O0ONACTAX YeIOBEYECKOU
JEATENbHOCTH;

BEPOSATHOCTHBIH XapakTep pa3iMYHbIX
NIPOLIECCOB OKPY>KAIOIIETO MUPA;
olpeleNeHus palnKoHaIbHOI0 u
JIEUCTBUTEIHLHOIO YHUCIIA;

0003HaYEHHST YUCIIOBBIX IPOMEXYTKOB;
onpeaeneHue abCcoMmoTHON "
OTHOCHUTEIBHON ITOIrPEIIHOCTENH;
OlpelieNieHe M OCHOBHBIE CBOMCTBa
CTENeHH, apu(pMETUIECKOro KOpHS n-
oli cTeneHH, norapupma;

ompeneneHue, TpapukM U CBOMCTBa
CTENEHHOM, TorapuMuIecKoit
N0Ka3aTeNbHON GYHKLUH;

OCHOBHblE€ TIPUEMBI U  METOHBI
peLeHus [IOKa3aTeNbHbIX u
norapu¢MUYECKHX ypaBHEHUH WU
HEPaBEHCTB;

oInpelleNeHue YHCIOBOM, OOpaTHOH H
CJIOXHOM (QyHKIHMY;

omnpezeneHue rpaduka GyHKIMH;

Crioco0s! 3afaHus ¢byHKIMH
(aHAUTHYECK U, TaOJHYHBIH,
rpaggeckuii);

onpeneeHue BO3pacTaroLIEN u

yOBIBaromen, Y4eTHOH U

NEepUOINYECKON (PyHKIIHIA;
OTIpesieNIeHne IKCTpeMyMa (yHKLHH;
TEOMETPUYECKYIO HMHTEPIPETALMIO
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OCHOBHBIX CBOWCTB (hyHKI{HIA;
croco0bl  npeobpa3oBaHus rpaduKoB

GbyHKIMi;

HOHATHE Tpajyca U pajyaH;
omnpeneneHue TPUTOHOMETPHYECKUX
¢byHKIMT;

3HAKU TPUTOHOMETPHIECKHUX QYHKUMIA;
OCHOBHbIE TPUTOHOMETPHYECKHUE
¢opmybI;

rpapuku U cBoiicTBa

TPUTOHOMETPUYECKUX (YHKIIHIA;
OIpezeNeHUs apKCUHYca, apKKOCHHYCa,
apKTaHreHca, apKKOTaHTeHCa YHCIIa;
dbopMynbl  pelueHHs  MPOCTEHINHX
TPUrOHOMETPUYECKHX YPaBHEHHH;
OCHOBHBIE ITPUEMBI U METOIbI PEILEHUS

PaluOHaNBHBIX, UpPaLOHATBHBIX,
MOKa3aTeNbHbIX,  JIOrapu(MUYECKHUX,
TPUTOHOMETPHYECKUX YPaBHEHHI,

HEPAaBEHCTB U UX CUCTEM;
MIOHATHE «MPUpALICHUE apryMEHTay,
«IpupaleHue QyHKIInY;
TeOMETPUYECKUH U (PU3UUECKUH CMBICT
IIPOM3BOAHOM, BTOPOM IPOU3BOJHOM;
OIIpENETEHNEe IIPOM3BONHOM, BTOpPOM
IIPOU3BOIHOM;

npaBuia U bopMynbI
I bepeHIpOBaHNS;

IIPaBUJIO  HAXOXAEHUSA  MHTEpBaJoOB
MOHOTOHHOCTH u 3KCTPEMYMOB
(GYHKLMHY C TIOMOIIBIO IPOU3BOHON;
MPAaBUJIO  HAXOXIEHUS  HWHTEPBAJOB
BBIMYKIOCTA W TOYeK  reperuda
rpaguka QYHKIMM C  HOMOIIBIO
IIPOU3BOIHON;

CXeMy HCCIEeNOBaHMA (QYHKIMHA WU
MOCTPOEHUs ee rpaduKa;

NPaBUJIO HAXOXXACHHS HaHOONBIIEro U
HaVMEHBIIETO 3HaYeHUH QYHKLIUH

Ha NPOMEKYTKE;

ONpeneneHus nepBOOOpaA3HOH
byHKLMH, HEONpeIEeNeHHOro
HHTerpaia;

(opMyJIBl HHTErPHPOBAHHS;

OCHOBHBIE METO/IbI HHTET PUPOBAHHS;
reOMETPUYECKHUIA CMBICIT
OIIPEeNENEHHOT0 HHTErpaja;

OCHOBHBIC CBOMCTBa OIPEIENIEHHOrO

HHTErpaa;
¢dopmyny HerotoHa-JleitOnuua,;
OnpeleeHue KpUBOJIMHEHHOMI

Tparmenuy, (GopMyJly BBIYHCIEHHS ee
omaiy;

¢opMynel  BBIYHMCIEHHS  IUTOIIAnei
INIOCKUX  (UTYp,  PaCHONOKEHHBIX
BBILIE M HIXXKE OCU aOCLIMCC;

¢dopMyy BbIUHCIEHMS o0BeMa Tena
BpAalleHHS;

CBOMCTBa TPEYTrOJIbHUKOB,
4eThIPEXYTOJILHIKOB, OKPYKHOCTEH;
(dopMynbl Ul HaXOXIEHUs IUToLIazei
TeOMETPUIECKUX GUTYD;
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AKCUOMBI CTEPEOMETPUH;
OmpeaeeHue u NpU3HAK
NEPIEH AUKYIAPHOCTH MIPSIMOH U
MIIOCKOCTH;

oInpeneaeHue HAaKJIOHHOH,
NEPNEHAUKYJIApA, yIiia MEeXAy MpsMOH
U TUIOCKOCTBIO;

TEOpEMY O TpEX NEPIIEHIUKYIIApax;
OIpeneeHHe CKpELIMBAOLIUXCA
NIPAMBIX;

IIOHATHE OBYTPaHHOIO yrija, YyIJja
MEXIy IJIOCKOCTAMM, JIMHEHHOrO yria;
onpeneaeHue 5 IIpU3HaK
MapaJlIeIbHOCTU IIIOCKOCTEH, NpSIMOM
Y TUIOCKOCTH;

ONpENEIeHUss U CBOWCTBA IPU3MBI,
napajuiesienuIena;

ONpeAeeHHss MNHUpPaMHUIbl, YCEYEHHOH
MUpaMUBL;

BUJbI IPABUJIbHBIX MHOTOIPaHHUKOB;
OIpezie/IeHHE U CBOMCTBA LUIIMH/DA,
ONpeeieHie KOHyca H YCEYEHHOIO
KOHYCa;

ONpeeeHHE 11apa;
TEOpPEMY O CEYEHMH Illapa IIOCKOCTHIO;

(hopMymsl obrema IPU3MBI,
NPSAMOYTOJIBHOTO  TapaJulellenuIena,
IpAMOH IIPU3MBI, IIHPaMHKIBI,

YCEYEHHON  IUpaMMIbl, UHIMHIpA,
KOHYCa, YCEUEeHHOI 0 KOHyca, 11apa;
dopMynsl  mIOmWAmM  MOBEPXHOCTH
MIPU3MBI, IIPSIMOK

YCEYEHHOW MUPaMUAbI, TNPaBUILHON
NUpaMUIbl, IPaBUIBHOM YCEYEHHOM
ApaMu b, LAIHHIpA, KOHyCa U 11apa;

TIOHATHA: CO6BITPIC,
JacTOTa U BEPOATHOCThL ITOSABJIEHUS
COBMECTHBIC u HECOBMECTHEIC

COOBITHS, TIOJTHASI BEPOSTHOCTB;
TEOPEMbl CIIOXKEHHS M YMHOXEHHA
BEPOATHOCTEH;

OCHOBHblE IOHATUS M  (OpMyIBI
KOMOHMHATOPHKH.

Ymerts :

® BBIMOJIHATh apupMeTHYeCcKHe
IEHMCTBHUS HAN 4YHCIAMH, CoYeTas
YCTHBIE ¥ THCbMEHHBIE IPHEMBI;
HaXOAUTh NpUONMKEHHbIE 3HAYEHHA

BEJIMYUH U MOTPEIIHOCTH
BBIYHCIIEHUN (abcomoTHas u
OTHOCHTENbHAs); CpaBHMBaTh

YHCJIOBBIE BBIPAXEHUA;
HaxXOOWTb 3HAYECHHUA KOpHsA, CTEIECHH,
norapugma, TPUTOHOMETPUYECKUX
BBID@)KEHUH Ha OCHOBE OIPENENICHHMS,
HCIIONB3YS npu HeOGXOlIHMOCTPI

MHCTPYMEHTAJIbHBIE CpEICTBa;
IIOJTb30BATHCS npuOIKEHHOH
OLIEHKOH NPY MPAKTHYECKUX pacyeTax;
BBINOJIHSTh npeobpa3oBaHus

OK 1-5
JIP 2
JIP 10

Texyuuii KOHTPOJb B (opME TECTHPOBAHUS,
UHIUBULYaJbHOTO YCTHOTO orpoca,
BBITTOJTHEHUS TBOPYECKUX 3aJaHUi,
NpPaKTHYECKUX H CAMOCTOSTENbHBIX paboT.
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BBIDOKEHHH, NpPUMEHSIS  (OPMYIIBL,
CBSI3aHHBIE CO CBOMCTBAMU CTEIEHEH,
JOrapu(MoB,  TPUTOHOMETPHYECKUX
¢byHKUMY;

BBIYMCIIATE 3Ha4eHHEe (YHKUUH [0
3aJaHHOMY 3HAYEHUIO apryMeHTa IpHU
pa3IUYHbIX crocobax 3a1aHus
dynxumm;

OIIpeneNATh OCHOBHBIE CBOICTBa
YHCNOBBIX (YHKLMIM, WLTFOCTPUPOBATh
UX Ha rpadukax;

CTPOUTH rpaguku U3YYEHHBIX

GyHKumi, UIUTIOCTPUPOBATD no
rpaguky CBOMcTBa  3ME€MEHTapHbIX
byHKIWiA;

UCIONB30BaTh TOHATHE (QYHKLIUM JULA
ONMMCaHMS W aHalM3a 3aBUCUMOCTEN
BEJINYNH;

HAXOIUTh MPOU3BOIHBIE dJIEMEHTAPHBIX
GbyHKUMIA;

UCIIONE30BATh  INPOM3BOAHYIO  JUId
U3y4EeHUs  CBOMCTB  (QYHKIMH H
MIOCTPOEHUS rpadMKoB;

NPUMEHSTh MIPOU3BOJHYIO Uit
NPOBENCHUA TPHOIMKEHHBIX
BBIYHCIICHUI, pelrath 3a1a49u
IPUKJIaTHOTO XapakTtepa Ha
HaXO0XXIEHU HauOOJIBIIIETO H

HanMCEHBIIET0 3HAYCHUA,
BBIYHUCIATE B HpOCTCIV/IHII/IX Clryqasax

riomanu %4 00BEMEBI C
HCITOJIb30BAHUEM OnpeaeIEHHOIr 0
HHTErpalia

pemath paliOHAJIBHEIE,
NOKa3aTeCJIbHBIC, norapmbMuqecxne,
TPUTOHOMETPUIECCKUE YPaBHEHUA,

CBOIAIIMECS K  JIMHEHHBIM U
KBaJpaTHbIM, a TaKXe AaHaJOTM4YHbIE
HEpaBEHCTBA U CUCTEMBI;
HCTONB30BaTh  rpaduueckuil  MeTox
peleHns ypaBHEHHIA U HEPABEHCTB;
u300paxarth Ha KOOpAMHATHOM
IUIOCKOCTH  pEIeHHs  ypaBHEHHI,
HEPaBEHCTB M CHUCTEM C JBYMS
HEW3BECTHEIMY,

COCTaBNIATh M peIlaTh YPaBHEHUSI U
HEpaBEHCTBA, CBA3BIBAIOILUE
HEW3BECTHBIE BEJIMYMHBI B TEKCTOBBIX
(B TOM 4HCIIEe MPUKIIAJHBIX) 3aa4ax;
pemars npocreinre KOMOHMHATOPHbIE
3alayd MeTonoM nepedopa, a Takxe C
UCIIOJTIb30BAaHUEM H3BECTHBIX (OPMYII,
BBIYMCIATH B, NPOCTEHINMX CIIyqasx
BEPOSATHOCTH COOBITHMH Ha OCHOBE
MOJCYETA YUCIIa HCXOIOB;
pacro3HaBaTh Ha YEPTEXaxX U MOJEIIX
MIPOCTPAHCTBEHHBIE ¢bopMsr;
COOTHOCUTb TPEXMEPHbIE OOBEKTHI C
UX ONUCAHUAMH U U300PAKECHUIMHY;
OIMCBHIBAaTh B3aHMHOE pacIO0XKEHHE
NPAMBIX 7§ IUTOCKOCTEH B
IPOCTPaHCTBE, apITYMEHTHPOBATh CBOU
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CY>XZIEHUS 00 ITOM pacIoJIOKEHHH;
aHAJIM3UPOBATh B IpoCTeNIIUX
CllydasX B3aMMHOE DAaCIOJIOXEHHUE
00BEKTOB B IPOCTPAHCTBE;

u300paxars OCHOBHBIE
MHOTOTPaHHMKH M KPYLJIblE TeNa;
BBINONHATE UYEPTENKU IO YCIOBUAM
3a/1ay;

CTPOMTh IIpOCTEHIIHE CedyeHHs Kyoa,
NPU3MBI, NUPaMHUIbI;

peurath [UIAHUMETPUYECKHE 7§
npocreitine CTEepEOMETPHYECKHE
3a1a49u Ha HaXO0XIEHHE

reOMETPUYECKHX  BeJIHMIMH  (UTHH,
YIJIOB, IUIOIAAeH, 00bEMOB);
UCIIOJIb30BATh pu pelIeHrH
CTEPEOMETPUYECKUX 3anadq
IUIAHUMETpUYeCKUe (haKkThl 1 METOJIB;

HCIO0JIb30BATh NPHOOpETEeHHbIE
3HAHHUS U YMEHMSI B
NPaKTHYECKOi AeSITeIbHOCTH H
MOBCEAHEBHOM MU3HM:

- 14 NpPaKTHYECKUX pacyeToB IO
tbopmynam, BKJTIOYast thopMyIBI,
COIEpXKallUe  CTENEHH,  paJuKajbl,
norapu¢Mel M TPUTOHOMETPHYECKHE
GbyHKIMH, UCTIONB3Ys npu
HEOOXOAUMOCTH CIpaBOYHbIE
MaTepUabl u npocTeniue
BBIYUCIUTENBHBIE YCTPOMCTBRA.

-IUI1 ONMCAaHUA C NOMOIUBIO (PYyHKLUIA
Pa3IMYHbBIX 3aBUCUMOCTEH,
NIpEe/ICTaBIECHUS ux rpagu4ecky,
HHTepIpeTalyy rpapHKoB.

-IUId pelleHHs NpHKIagHbIX 3a1ad, B
TOM YHCIE COLUAIbHO-3KOHOMHUYECKHX
u ¢usmyeckux, Ha HauOonmbmMe U
HavMEHbIIVe 3HAYEHUs, Ha
HaXO0XJEHUE CKOPOCTH U YCKOPEHUS
- [UIA aHaliM3a  peanbHBIX  YHCIIOBBIX
JAHHBIX, TIPEINCTaBICHHBIX B BHIE
Avarpamm, rpagukos;

-JUTsl aHaIu3a nHpopmanun

CTaTUCTUYECKOTO XapaKTepa.
-A7s UcclenoBaHus (MOIETMPOBAHUS)
HECJIOXKHBIX MPAKTUYECKUX
CHTyalMii Ha OCHOBE H3YUYECHHBIX
(dbopMyT U CBOUCTB GHryp;
-1 BBIYMCIIEHHS OOBEMOB H
riomanei IIOBEPXHOCTEHN
NIPOCTPAHCTBEHHBIX TEJ NPU PEIICHUH
NpaKTUYECKHX 3ajay, HCHOJb3ysd IpH
HE0oOX0MMOCTH CTIPaBOYHUKHU u
BBIYHCIIUTENLHBIE YCTPONCTBA.

OK1-9

JIP 2,10

Texymuii KOHTpOJdb B (popME TECTHPOBAHUSA,
UHIUBUIYAJILHOTO YCTHOTO ompoca,
BBINOJIHEHUSA TBOPYECKUX 3a7aHuH,
NPaKTUYECKUX U CaMOCTOSATENbHBIX pPadoT,
3aLIUTBHI pedeparon U MOATrOTOBKU
NpE3CHTALUM.

- BKJAJ POCCHICKHX M 3apy0eiHbIX
yYeHBbIX, OKa3aBIIMX  HauOoJbLIee
BIIMAHKE Ha Pa3BUTHE MaTEMATHUKH.

OK1-9

JIP 2
JIP 10

Texymuii KOHTpOJs B (OpMe TECTUPOBAHHA,
HHIUBUOYAJIBHOTO YCTHOI'O OoIIpoca,
BBITIOJIHEHHUS TBOPYECKHX 3aaHHi,
IpaKTHYECKUX H CaMOCTOATEIBbHBIX pa60T,
AU THI pedepatos W IOATOTOBKH
npe3eHTaLMA. )
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OTIIMYaTh TUMOTE3bl OT HAYYHBIX OK 1-5 Texymuii koHTpoNs B (opMe TECTUPOBAHMA,
TEOPHI; JIP 2 HMHAMBUIYAJILHOTO YCTHOTO ormpoca,
JIP 10 BBINTOJTHEHHUS TBOPYECKHUX 3aJJaHuH,
NPaKTHYECKMX U CaMOCTOSATENBHBIX paboT,
3aIUTHI pebeparon u MOATOTOBKU
[pe3eHTaLuH.
aeyaTh BBIBO/IbI Ha OCHOBE OK 1-5 Texymuii koHTposb> B (hopME  BBITOIHEHUS
9KCNEPUMEHTAIBHBIX JaHHbIX; JIP 2 NPaKTUYECKUX U CAMOCTOSTENBHBIX PalboT.
JIP 10 ’
NPUBOIUTH npuMepsl, OK 1-9 Texymuil koHTponb B (OpMe TECTUPOBAHUS,
NOKAa3bIBAIOLIHE, YTO: HaOMONCHUS U P2 HHIUBUIYalbHOTO YCTHOTO orpoca,
9KCIIEPUMEHT SABIAIOTCSA OCHOBOM IUIA JIP 10 BBIIOJIHEHUA TBOPYECKUX 3a[aHul,
BBIIBIDKGHMSA THUIIOTE3 U TEOpHIA, IPaKTHYECKUX U CaMOCTOATENBHBIX paboT,
MO3BOJSIIOT ~ IIPOBEPUTH  HCTHHHOCTH 3aIIUTHI pedeparos U IIOATOTOBKH
TEOPETUYECKHUX BHIBOJIOB Npe3eHTalui.
NPHUBOIUTH npUuMepbl OK 1-9 Texymuii KOHTPOJIb B HOpME TECTHPOBAHH,
NPaKTHYECKOro HCIOJIb30BAHUS JIP 2 HHIMBHIYaJlbHOI'0 YCTHOTO OIpOCa,
(pusnyeckux 3HaHMI: JIP 10 BBINOJIHEHHS TBOPUECKUX 3aaHuH,
MIPaKTHYECKUX U CaMOCTOSATENBHBIX paboT,
3aIMTHI pedepaToB U IOATOTOBKH
Npe3eHTaluH.
NPUMEHSITh NOJIy4YeHHble 3HAHUS I OK 1-5 Texymuii KOHTpOJAb B (opMe TECTHPOBAHUA,
peleHns MaTeEMaTUYECKUX 3a]ay; JIP 2 HHIMBUIYaJlbHOTO  IHCBMEHHOIO OIlpoca, H
JIP 10 BBINIOJTHEHHS NpaKTHYECKUX U
CaMOCTOSATEbHBIX PaboT.
H3MepATh PSR (U3MYECKUX BEJIUYMH, OK 1-5 Texywmuii KOHTPONb B opMe IMPAKTHUIECKUX U
MIPENCTABJIAS PE3yJIbTaThl U3MEPEHUH C JIP2 CaMOCTOSTENIbHBIX PaboT.
YYETOM HX MOTPENIHOCTEH; JIP 10
HCIO/IB30BaTh npuodpeTeHHbIe OK 1-9 Texkymuii KOHTponb B (OopMe TECTUPOBaHUA,
3HaHHA M YMEHHs B NpaKTH4ecKoi JIP 2 VHMBUTYallbHOTO YCTHOTO ompoca,
JeATeIbHOCTH W TOBCEIHEBHOM JIP 10 e TBOPYECKHX 3aaHuii,
JKU3HHU:
NpaKTUYECKUX M CaMOCTOATENbHBIX paboT,
3QIUTHI pedepaToB u MOATOTOBKU
Npe3eHTalu .
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1.4 Copnepxanne y4eOHOH THCIMIIHHBI
Beeaenue

Marematuka B Hayke, TEXHHKE, OKOHOMHKE, WH(POPMALMOHHBIX TEXHOJOTHIX U
NPaKTUYECKOM NeATenbHOCTH. Llenu u 3ajayu M3y4eHHs MaTeMaTHUKH MPU OCBOEHHMHU IIPOodeccui
CIIO u cnenuansuoctei CITO.

AJITEBPA

Pazeumue nonamus o uucie

Ilensle u panuoHanbHBIE yMcia. JledcTBuTenbHBIE 4Hcha. [lpubnudicennvie GblYUCIEHUS.
Komnnexcunwie yucina.

Kopnu, cmenenu u nozapugpmot

Kopuu u cremenn. KopHu HarypanpHOW CTelmeHHM M3 4HCiIa U uX cBoictBa. CTemeHu C
panMoOHAIBHBEIMHM TIOKa3aTeNssMU, WX cBoWcTBa. CTemeHW ¢ JIEHCTBHUTENLHBIMHM ITOKa3aTEIIMHU.
Ceoiicmea cmenenu ¢ OeticmeumenbHblM NOKA3AMETIEM.

Jlorapu¢gm. Jlorapudm umenaa. OcHoBHOE jorapupmMudeckoe TOXIECTBO. JlecITUYHBIE U
HaTypaJbHble torapudMel. [IpaBuma neicTsuii ¢ torapudmamu. Ilepexor K HOBOMY OCHOBAHHIO.

IIpeoOpazoBanme anaredpamyecknx Bbipaxkenuid. [IpeoOpa3oBaHHMe palMOHAIBHBIX,
UppaliOHATbHBIX CTEIEHHBIX, I0KA3aTEIbHBIX U JIOTapU(PMHUECKUX BBIPAKECHUH.

Hpakmuuecxue 3aHamuA
ApI/I(bMCTI/I‘{CCKI/Ie JEHUCTBUS HALO YHUCJIaMH, HaAaXO0XXICHUEC HpI/I6JII/I>KCHHLIX 3HAQYCHHUH BEIUYHUH

U IIOTPELIHOCTEN BRIYUCICHUH (a0COTIOTHOM U OTHOCHTEIBHOM), CPABHEHUE YUCIIOBBIX BBHIPAKEHHH.
Beruncnenue u cpaBHeHHE KOpHEH. BrIoIHEHHE pacyeToB ¢ paJuKaiaMu.
Pemenne nppalrioHaIbHBIX yYpaBHEeHUH. HaxoxieHrne 3HaueHu# cTeneHei ¢ painoHaTbHBIMU
nokazarensmMu. CpaBHeHHe creneHel. [IpeoOpa3oBaHMs BBIp@KEHHH, COACPIKAIIMX CTEICHH.

Pemenne noxa3aTenpHbIX ypaBHEHUH.

Pemenue IIPUKJIAJHBIX 3a71a4.
Haxoxnenue 3HaveHuit norapHQ)Ma 10 MNPOHU3BOJIbBHOMY OCHOBAaHHIO. Hepexon OT OJHOrO

OCHOBaHUS K JpyroMy. Berumcnenue u cpaBHeHue Jsorapudmo. Jlorapudmuposanue u

IIOTEHIIIPOBAaHNE BBIPAKCHUMN.
[TpubnuixeHHbIE BRIYUCICHUS U PELICHUS IPUKIIAIHBIX 3a1a4.

Pemenue norapudmMuuecKkux ypaBHEHUH.

OCHOBBI TPUTOHOMETPUU
OcCHOBHBIE NOHATUSH

Panuannas mepa yria. BpamarensHoe npuwxenue. CHHYC, KOCHUHYC, TAHT€HC U KOTaHI€HC
qucra.

OcHoBHbBIE TPUIOHOMETPHUYECCKHE TOXAECTBA

@opmynel npuBeneHus. opmyinsl cinoxenus. PopMynsl yaABoeHUST Popmyibl NOIOEUHHOZ0
yena.

IIpeoGpa3oBanusi MPOCTEHIIAX TPUTOHOMETPHIECKHX BHIPAKEHHH
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[IpeobpazoBanre CyMMBI TPHTOHOMETPUIECKUX (DYHKIMN B TIPOU3BEACHHUE U IIPOU3BEICHUS B
cyMMy. Buipaoicenue mpueonomempuyeckux QyHKyull yepe3 manzenc noI08UHH020 apymenmd.

TpuronomerpuyecKkne ypaBHeHHsI 4 HepaBeHCTBA

IIpocreiimue TpPUrOHOMETPHUYECKHE YypaBHEHUS. [lpocmetiwiue mpueoHoMempuyeckue
HepaeeHCcmaa.

Ob6paTHbie TpUrOHOMeTpHYecKHe (PYHKIMU. APKCHHYC, apKKOCHHYC, apKTaHT€HC.

Ilpakmuueckue 3anamusn ,

Paguannblit MeToq U3MepeHus YIJIOB BPAIIEHUsI U CBS3b C TPayCHOM MEPOH.

OCHOBHBIE ~ TPUIOHOMETPUYECKHE  TOXAECTBA,  (OPMYJIBI  CIIOKEHHS,  YABOCHHS,
npeobpa3oBaHUE CYMMBl TPUIOHOMETPHYECKHMX (YHKUMH B IPOU3BEAeHHE, IpeoOpa3oBaHUE
IIPOM3BEICHHUS] TPUTOHOMETPUYECKUX (QYHKIMH B cymmyio [Ipocreifiime TpPHTOHOMETPHUYECKHE
YpaBHEHHUS U HEPABEHCTBA.

OOpartHble TPUTOHOMETPUYECKUE (PYHKIMU: apKCUHYC, apKKOCHHYC, apKTaHI'€HC.

®YHKIIUU, UX CBOMCTBA U I'PAOUKH

®ynaknun. O65acTs onpeseNieHuss 1 MHOXECTBO 3HaueHUH; rpaduk GyHKIHUH, TOCTpOEeHHE
rpa¢uKoB GYHKIHA, 32aJaHHBIX Pa3IMYHBIME CIIOCOOAMH.

CpoiicrBa  ¢yHkuuu. MOHOTOHHOCTh, YETHOCTh, HEYETHOCTh, OrPAHHYEHHOCTb,
NepUOINYHOCTE. [IpoMexXyTKH Bo3pacTaHus U YObIBaHUS, HaUOOJIbIIEe U HAUMEHbIIee 3HAYCHUS,
TOYKU IKCTpemyMma. ['paduueckass uHTeprnperanus. [IpuMepsl (GyHKIHOHATBHBIX 3aBHCUMOCTEH B
peanbHBIX I@poleccax M SBICHHSAX. Apudmerudeckue onepauuu Hajg GyHKuuamu. CloxHas
¢bysxms (KoMIo3uIus). Ilonsamue o Henpepvl8HOCMU PYHKYUU.

Obpatnbie dynkuun. Obnacme onpedenenusi u 0dracmv 3HAYeHUN 0OPAMHOU (YHKYUU.

I'pagux obpamnoii yHxyuu.

CreneHHble, NOKa3aTelbHbIe, JOrapupMuIecKne
H TPUTOHOMETpHYeCcKHe PyHKIHH.
O6paTHble TPHrOHOMETpUYECKHE (PYHKIHH

Omnpenenenus GyHKUUH, UX CBOWCTBA U rpaUKH.
[IpeobpazoBanus rpadukoB. [lapamienbHBI TepeHOC, CUMMETpPUS OTHOCHUTENBHO Oceit

KOOpAMHAT U CUMMETPHA OTHOCHUTECJIIBHO Havdajla KOOpAUHaT, CAMMETPHUA OTHOCHUTEJIBHO HpHMOP'I y=
X, paCTsHKECHUE U COKAaTUEC BI0OJIb oceit KOOpJAHUHAT.

Hpatcmuuecxue 3AHAMUA
HpHMCpLI 3aBUCHUMOCTEH MEXIY NEPEMEHHBIMHA B pPEaJIbHBIX IIpolecCax H3 CMCKHBIX

mucuumud. Onpenenenue ¢yHkuui. [loctpoenue u yrenue rpaduxoB GyHkumid. VccienoBanue
¢bynkuuu. ColicTBa TUHEHHOM, KBaAPaTUYHOH, KyCOUHO-IMHEHHOH U POOHO-TMHEHHON QYHKIUH.
HenpepriBHble u nepuoandeckue ¢yHkuuu. CBoiicTBa M rpaduK CHHYcCa, KOCHHYCa, TaHT€HCA U
KoTanrenca. OOparuple ¢yHkuuu u ux rpadpuxku. OOpaTHbIE TPHUTOHOMETPHYECKHE (GYHKIUH.
[TpeobpazoBanus rpaduka ¢pyukiuu. ['apMmonndeckue konebanus. [lpuknannele 3axa4n.
[TokazarenpHble, JJorapu(GMUIECKUe, TPUTOHOMETPHUUECKUE YPABHEHUS U HepageHcmed.

HAYAJIA MATEMATHYECKOI'O AHAJIU3A

ITocaenoBareabnocTu. CriocoObl 3aaHUsl M CBOMCTBA YHCIOBBIX IIOCIEIOBATEIBHOCTEH.
Ilonusmue o npeodene nocneoosamenvrocmu. Cywecmeoganue npeoeia MOHOMOHHOU 0ZPAHUYEHHOU
nocneooeamenvrocmu.  CyMMHpOBaHHE  HOCHEeNOBaTeNbHOCTEH.  beckoHeyHo  yObIBaromiast
reoMeTpudecKas Iporpeccusi U ee CyMMa.
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Ilponspoanas. IloHsaTtue o npous3BonHOH (YHKIMH, €€ I€OMETPUYECKH W (U3UUECKHi
CMBICII. YpaBHEHHE KacaTelbHOM K Tpaduxy ¢ynkmun. I[IpowsBomHble CYMMBI, pa3HOCTH,
NpOM3BENEHMs, dYacTHbIE. IIpoM3BOAHBIE OCHOBHBIX OJE€MEHTapHBIX (yHKImi. [IpuMeHeHHE
IPOU3BOAHOM K MCCIENOBaHHMIO (GYHKLUMH M IOCTpOeHUIO rpadukoB. IIpoussooHvie 0bpamHoi
QYHKYUY U KOMPNOSUYUU PYHKYUU. $

[Tpumepbl  HCNONB30BaHUS TNPOU3BOJHOM JUIS HAXOXAEHHS HAWIYYIIEr0 pEUICHUS B
IOpUKIAJHBIX 3ajJadax. Bropas mNpou3BonHas, €€ TIEOMETPHYECKUH U (U3UYECKUH CMBICI.
HaxoxzmeHune ckopocTH IS Ipolecca, 3aaHHoro GopMyIIoit u rpagukom.

Ileppoobpasnaa m uHTerpai. IIpuMeHeHHEe ONpeneNeHHOro WHTEerpajita Uil HaxXOXICHUS
Iomanyd KpuponuHedHod Tpaneuuu. ®opmyna Herotona—IJleitOnuna. Ilpumepsr mpuMeHeHHs
UHTEerpajia B GU3NKe U FEOMETPHUH.

Hpaxmuuecxue 3aHAmuUA
Yucnosas IIOCJIEAOBATCIIbHOCTD, CIocoObl c€c 3aJaHus, BBIYHMCJICHU A YJICHOB

nocienoBaTenbHOCTH. Ilpenen mnocienoBaTensHOCTH. BeckoHEYHO yOBIBarOIIas reoMETpHYECKas
IPOTPECCHSL.

IIpou3sBogHas: MEXaHUYECKUH M TEOMETPHYECKHIM CMBICIT IIPOU3BOIHOM.

YpaBHeHue kacartenpHOM B oOmem Buzpe. [lpaBuwna u ¢Gopmynsl auddepeHIHpOBaHuUS,
TabJMUa IPOM3BONHBIX OJJIEMEHTapHbIX (QyHkumid. VccnenoBanue (GYHKIMHM C  IIOMOIIBIO
npousBoaHoi. Haxoxnenue HamOonblIero, HAMMEHBINETO 3HAYEHUS M OKCTPEMATbHBIX 3HAYCHHIM
(GYHKITHH.

Hurerpan u nepBoobpasnas. Teopema Hprotona—IJleii6uuna. Ilpumenenune uHTErpana k
BBIYUCIICHUIO (DM3HUYECKUX BETMYHH U IUIOLIAJEH.

YPABHEHUSA 1 HEPABEHCTBA

YpaBHemm H CHCTEMBbI ypaBHeﬂm‘i. PaHI/IOHa_HBHBIe, HppaluOHAJIBHBIC, ITIOKAa3aTCIIBHEIC U

TPUTOHOMETPHUYECKHE YPABHEHUS ¥ CUCTEMBI.

PaBHOCUIBHOCTS ypaBHEHUH, HEPABEHCTB, CUCTEM.

OcHOBHBIE TpHEMBI HX pelleHus (pa3joKeHHe Ha MHOXHTENIH, BBEICHHE HOBBIX
HEHU3BECTHBIX, IOJICTAHOBKA, IpaUIeCKUil METON).

HepasencrBa. PannonansHble, MppalMOHaNbHBIE, IOKA3aTENbHbIE H MPUSOHOMEMPULECKUE
HepaBeHCTBA. OCHOBHBIE TPUEMBI UX PEIICHHUS.

Hcnoab3oBanne cBoOWCTB W rpadgukoB (YHKIHMIA NpH pemeHAN YpaBHeHHH M
HepaBeHCTB. MeTo/ nHTepBasioB. M300paxkeHHe Ha KOOPJUHATHON IJIOCKOCTU MHOXKECTBA PELICHUH
ypaBHeHHI:I " HEPABE€HCTB C ABYM: NNEPEMEHHBIMU U UX CUCTEM.

Ilpuxknaonvie 3a0auu
[IpumeHeHre MaTeMaTUYECKUX METOIOB JIS PELICHHUS COJIEPXKATENBHBIX 3a/1a4 U3 Pa3IMYHbIX

obacTelf HayKH U MPaKTHKH.
WuTepnperanus pe3yabTaTa, yueT pealbHbIX OTPAaHUYCHUH.
Ilpakmuueckue 3anamua
KopHuu ypaBHenuit. PaBHocuinpHOCTS ypaBHeHUH. [IpeoOpa3oBanue ypaBHEHUH.
OcHOBHBIE TPUEMBI PELICHHUS YpaBHEHUN. Perienue cucteM ypaBHEHHH.
Vcnonp30BaHue cBOKCTB U rpadukoB GYHKIMHA /IS pelieHHs YpaBHEHHH U HEPABEHCTB.

KOMBUHATOPHUKA, CTATUCTUKA U TEOPUSI BEPOSITHOCTEM
JJ1eMeHThl KOMOMHATOPUKH

OcHOBHBIE IOHATHSA KOMOMHATOpPUKM. 3ajauyd Ha IIOJCYET 4YUclIa pa3MEIlEHUM,
MIEPEeCTaHOBOK, coveTaHHi. Perrenue 3amad Ha nepebop BapuanToB. @opmyna OuHOMa HpIOTOHA.
CpoiicTBa OMHOMHUHATIBHBIX K03 duuuenTo. TpeyronpsHuk [lackans.
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JJIeMeHTHI TEOPUH BEPOATHOCTEH

CobbiTHe, BEPOSTHOCTH COOBITHS, CIOXKEHHE W YMHOXEHHME BeposTHOCTeH. [lonsmue o
He3asucumocmu cobbimuil. JJuckpemuas ciyqyanunas eluduHd, 3aKOH ee pacnpedenenus. Jucnosuie
Xapakmepucmukyu OUCKpemHOU CIy4auHol eeiudunsvl. Ilonsmue o 3aKone 6oNbUuiux Yucel.

J1eMeHThI MATEMATHYECKON CTATHCTHKH

Ilpencrapnenne naHHBIX (TaOJMIBI, JUArpaMMbl, TpadUKH), eeHepanibHds COB0KYRHOCHDb,
svibopka, cpeoHee apugpmemuyeckoe, meouana. Ilowsmue o 3a0auax mamemamuyeckoi

CmamucmuKku.
Pewenue npakmu4ecKkux 3a0ay ¢ npumenernuem 6eposimHoOCmHnsvlx Memoooa.

Ilpakmuyeckue 3anamusn )

Hcropus pa3BUTHS KOMOMHATOPUKH, TCOPHUH BEPOSTHOCTEM M CTATHCTHKH M WX pOJIb B
pa3nuuYHBIX cdepax dYeIOBEYECKON IKM3HENEATENbHOCTH. [IpaBuia KOMOWHATOpUKH. Pemenue
KOMOMHATOPHBIX 3a1a4. Pa3mernenus, coyeTanus u nepecraHoBky. bunom Her0TOHA ¥ TpeyroabHUK

[Tackans. [1puknagHsle 3a1a4u.
Knaccuueckoe onpeneneHue BEpOSTHOCTH, CBOMCTBA BEPOSITHOCTEH, TeOpeMa O CyMMeE

BeposaTHOCTeH. Brruucinenue BepositHocTed. Ilpuknanueie 3amaud. I[lpencraBieHue YHCIOBBIX
NaHHBIX. [IpuKianHble 3aa9n.

I'EOMETPUSA
Ipamsie u nnockocmu 6 npocmpancmee

B3aumMHOe pacronoxxeHue IBYX MpSIMBIX B IPOCTpaHCTBE. [lapaiiensHOCTh HPSIMOM MU
wiockocTd. IlapamnensHocTs  miockocTedl.  IlepneHAMKYNAPHOCTh HPSIMOM ¥ IUIOCKOCTH.
IlepnenuKynsdp ¥ HakIOHHAs. YTOJ MEXAy NpSMOH M IUIOCKOCTBIO. J[ByrpaHHBIM yroia. Yrou

MEXAY IUIOCKOCTAMHE. [IepIeH UKy IIpHOCTD ABYX IUTOCKOCTEH.
I'eomeTpryeckue mpeoOpa3oBaHMsl NPOCTPAHCTBA: IApPAJUICIBHBIA MEPEHOC, CHUMMETPHUS

OTHOCHUTENHHO IIOCKOCTH.
[TapannensHoe mnpoekTHpoBaHuE. [lnowads opmozonanvrol npoexyuu. V3oOpaxkeHwe

IIPOCTPAHCTBEHHBIX QUTYP.
MHororpasHuKH

Bepumnnsl, pebpa, rpaHu MHororpaHHuka. Paszeepmka. MuozoepauHvie yenvi. Buinyxieie

MHoeoepannuxu. Teopema Dilnepa.
[Ipusma. [Ipsmas u naxnonnas npusma. IpaBunsnas npusma. [apamnenenunen. Ky6.
[Tupamupa. [IpaBunpHas nupamuaa. Y cedeHHas nupamuaa. Terpasap.
CummeTpuu B Kybe, B mapajulesiennuIesie, B Ipu3Me U NupaMu/e.
Ceuenus ky6a, MPU3MBI U THPAMHUIBL.
[TpencraBnenue 0 MpaBUIBHBIX MHOTOTPaHHUKAX (TeTpasape, Kyde, oKTadpe, AoAeKadape U

UKOCaspe).
Tesia 1 IOBEPXHOCTH BpaleHHs

[Munuuap u koHyc. YceueHHBIH KoHyc. OCHOBaHUE, BBICOTA, OOKOBasi IOBEPXHOCTH,
obpazyromas, pa3septka. OCeBble CEYECHUS U CEUCHHUSI, TapaJlIeIbHbIE OCHOBAHHUIO.
[Ilap u cdepa, ux ceuenus. KacarenpHas II0CKoCTh K cepe.

N3mepenus B reoMeTpuu !
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O6wem u ero usmepenue. MHTerpanpaas popmyna ooGbeMa.

®opmyiel 00beMa Kyba, IPsIMOYTOJIBHOTO NapasliesIen e, MPU3Mbl, HHIHHApPa. DopMyIIb!
obveMa mupamuabl ¥ KoHyca. QopMyJibl IUIOMIAAM MOBEPXHOCTEH LUIMHApPA M KOHyca. PopMyJibl
obbeMa Imapa ¥ IIouau chepsl.

ITono6ue Ten. OTHOMIEHHS MIOIAAEH TOBEPXHOCTEH B 00BEMOB IIOAOOHEIX TEIL.

KOOP}IHHaTbl H BEKTOPbI

ITpsmoyronpHas (ZekapToBa) CUCTeMa KOOpPAMHAT B IpocTpaHcTBe. DopMmysa pacCTOSHUS
MEXIy ABYMs TOUKaMH. Y paBHEHUS CHEPBI, NIOCKOCMU U NPAMOTI.

Bekroprsl. Monyns BekTopa. PaBeHcTBO BekTOpoB. CllO)K€HHE BEKTOPOB. YMHOXEHHE
BEKTOpa Ha 4ucio. Pa3ynoxkeHue BEKTOpa IIO HANpaBICHUSAM. YTOJ MEXIY IBYMS BEKTOPaMHU.
IIpoexuus BexTopa Ha ock. KoopauHats! BekTopa. CranspHOe MPOU3BEeICHUE BEKTOPOB.

Hcnonp3oBaHue KOOpAMHAT W BEKTOPOB IPH PEIICHUH MaTEeMaTHYECKHX M TMPHKJIATHBIX
3a/1a4.

Ilpakmuueckue 3anamusn

IIpu3Haku B3aMMHOIO pACIHOJOXKEHUS MPAMBIX. YTOJN MEXAYy TpsAMBIMH. B3auMHOe
PAacIoNIOKEHHUE NPSAMBIX U IIOCKOCTeH. IlepneH UKy sip ¥ HaKJIOHHasA K IJIOCKOCTH. YTOJI MEXIY
OpsAMOM M IIJIOCKOCTBIO. TeopeMbl 0 B3aMMHOM pPAcIIONIOXEHHUH TPSIMOU M IIOCKOCTH. Teopema o
TpeX NEPHEHIUKYIISIpax. .

IIpu3Haku M CBOMCTBa MapajuUIENbHBIX U IEPIEHIUKYJLIPHBIX IUIOCKOCTel. PaccrosHue ot
TOYKH IO IUIOCKOCTH, OT IPSIMOH [0 IUIOCKOCTH, PACCTOSHHUE MEXIY IUIOCKOCTSMHE, MEXITY
CKPEIUBAIOLIUMUCS MIPSIMBIMH, MEX1Y MPOU3BOJIBHBIMU (PUTYPAMHU B IPOCTPAHCTBE.

[lapanienpHO€ IPOEKTUPOBAHUE M €r0 CBOHCTBA. Jeopema 0 niowadu OpmoO2OHANbHOU
npoexyuy MHO20y20/ibHuUKa. B3auMHOe pacrioyloXXeHrne IPOCTPAHCTBEHHBIX (QUTY.

Paznuunele  BUABl ~ MHOrOrpaHHMkoB. Mx  u3oOpaxenus. CedyeHus, pa3BEPTKH
MHOTOrpaHHukoB. [lnomanps moBepxHocTtu. Buzapl cummerpuit B mpoctpaHcTBe. CHMMETpHS Tel
BpallleHUs] 1 MHOTOI'paHHUKOB. Beruucienue miomanei 1 00beMoB.

Bekropel. [ledictBuss ¢ Bekropamu. JlekapToBa CHCTEMa KOOpPAMHAT B MPOCTPAHCTBE.
VYpaBHEHHE OKPYKHOCTH, Cepsl, IIocKocTH. PaccTosHue mexny Toukamu. JIecTBUSA ¢ BEKTOpaMH,
3alaHHBIMU KoopauHatamMu. CKalspHoe Mpou3BeeHHe BEKTOPOB. BeKTOpHOE ypaBHEHHE MPSIMOM |
IUIOCKOCTH. Vcrionb30BaHie BEKTOPOB IIPH JOKA3aTENBCTBE TEOPEM CTEPEOMETPHH.

IIpuMepHbIe TeMbl pedepaToB (10K/Ia10B), HHAUBHAYAJIbLHBIX IPOEKTOB

 HenpepsiBHEIE 1po6H.

* [IppuMeHeHUE CI0KHBIX IPOLIEHTOB B 9KOHOMHUYECKHUX PACUETAX.
* [TapamiensHO€ IPOSKTUPOBAHHUE.

* CpeniHye 3HaYEHUS U UX IPHMEHEHHE B CTAaTHCTHKE.

* BexTopHoe 3a1aHKe NMPSAMBIX U IUIOCKOCTEH B IMPOCTPAHCTBE.
* CnnoxxeHue rapMOHUYECKUX KOJIeOaHuH.

* ['paduueckoe pereHne ypaBHEHHH U HEPaBEHCTB.

* [IpaBusbHBIE U NOTYIPAaBUIBHBIE MHOTOIPAaHHUKH.

* KoHnueckue ceyeHus 1 UX NPUMEHECHUE B TEXHUKE.

* [lonarue muddepeHnmana u ero NpUIOKEHHUS.

*» CxeMbl MOBTOPHBIX UCTIBITAHUH bepHynu.
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2. TEMATHYECKOE INTAHUPOBAHHE

IIpy peanusanuu copepxanus o0meo0pa3oBaTeIbHON yueOHOH qUCHHUIIMEE! «MaTeMaTHKay
B mpenenax ocBoeHus OIIOII CIIO na 6a3e ocHOBHOro o6mero oO6pa3oBaHHs C IOJIyYEHHEM
cpennero obmero obOpasoBanus ([IIICC3) maxcumanpHas ydyeOHas Harpy3ka oOydYaroluxcs
COCTAaBIISIET:
no cnenuanbHocTM CIIO ecTecTBEHHO-HAYYHOTO PO
— MaxkcumanbHas yuebHas Harpy3ka - 234 gaca, U3 HUX:
— aymutopHas (00s3arenbHas) Harpy3ka oOydarOLIMXCsl, BKJIIOYAsl NMPAKTHYECKHE 3aHSITUS, —
156 yacoB, BHEAYJUTOPHAs CaMOCTOsTeNbHAs paboTa CTyIeHTOB — 78 4acoB.

O6bem yueOHO# AuCUNIIMHBI M BHABI y4eOHoil pador

Tabnuua 2.1 - Buapl yueOHOM paboThl ¢ 06bEMOM YacoB

Bun yuye6Hoii paboThl Oobvem uacoe

MakcumanbHasi yyeOHasi Harpyska (Bcero) 234

Obsi3aTeNbHAs ayIUTOPHasi yyeOHast Harpy3ka (Bcero) 156

IIpakTHyeckue 3aHATHSI 20

CamocrosiTesqibHast paboTa o0yyaromerocs (Bcero) 78

Hmozosas ammecmayus 6 gbopMe 9K3ameHa
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2.1 TemaTuueckuii Jjan

Tabmuma 2.1.1 - TemaTuueckuil IJ1aH U co/iepkaHue yueOHOM QUCIUIUTMHBI « MaTeMaTHKa

HaumeHoBauust pa3faejioB U TEM

CopepxaHue yueOHOro MmaTepuana, jabopaTtopHbie paboThl M IpaKTHYeCKHe 3aHATHS, | OO0bem yacoB Koas!
caMocTosiTe/IbHasi paboTa o0y4yaromuxcst KOMMeTeHUH ek
U THYHOCTHBIX
pe3y/IbTaToB
1 2 3 4
Beenenue MaremaTika B HayKe, TEXHMKE, O3KOHOMHUKE, HHGPOPMALMOHHBIX TEXHOJOTHSIX U 2 OK 1-9
NpPaKTU4ECKOM mAeATenbHOCTH. Llenu W 3agayM W3ydeHUs MaTeMaTHMKU INPH OCBOEHHH JIP2
npodeccuii CI1O u cnenuansHoctei CITO. JIP 10
Pazpen 1. Anrebpa 32
Tema 1.1 PaspuTHne noHATUS 0 YHCIIE CopepskaHue y4eGHOro maTepuaJia 8
Llenble ¥ pauoHanbHble yucna. JleficteurensHble yucna. [IpubnimkeHHble BBIYUCICHHUS. OK 1-9
KommiekcHsle Yyncia. JIP 2
JIP 10
CamocTosiTesIbHAsA paGoTa o0y4aromuxes 2
[ToaroToBka KMH(OPMALMOHHOrO COOOLIEHHs, HamucaHue pedepaTa B T.U. C IOMOILbIO
MYJIbTUMEAUHHON KOMITBIOTEPHOM mporpamMMbl PowerPoint.
Tema 1.2 Kopuu, cTeneHy H jorapudmsl CopnepkaHue yyeOHOro marepuaJia 20
Kopuu u crenenu. KopHu HaTypasibHOM CTENEHU U3 YKCHIA U UX CBOWCTBA. OK 1-9
CreneHu ¢ palMOHalbHBIMM TOKa3aTeNsAMM, UX cBoiicTBa. CTemeHH C AEHCTBUTEIbHBIMU JIP 2
nokazarensimMu. CBOWCTBa CTENEHH C IeHCTBUTENbHBIM MokasaTeneM. Jlorapudm. Jlorapupm JIP 10
yucna. OCHOBHOE JIOrapu(MUYECKOe TOXKAECTBO. JlecATUUHBIE 1 HATypaJibHbIe JIOrapU(MBL.
[IpaBuna pneiictBuii ¢ norapudmamu Ilepexon k HoBoMy ocHoBaHHio. IIpeoGpasoBanue
anrebpandeckux  BbipakeHMH. [IpeoOpazoBaHMe  paLMOHAIBHBIX, HpPpaLMOHATbHBIX
CTENEeHHbIX, N0OKa3aTeJbHbIX M JIOrapu(pMUUECKUX BbIPOKEHHUII.
IMpakTnyeckoe 3ausitue Nel. ApudmMernyeckue AeHCTBUS HAl YKCIaMK, HaX0XIEHHE OK 1-9
NPUOJIVDKEHHBIX 3HAYSHUH BEJIMYKMH U MOTPELIHOCTe ! BhIuUCeH i (a0COMIOTHON 1 P2
OTHOCHUTENbHOM), CPaBHEHME YUCIIOBBIX BhIpa)KeHUH. BbIuMcIeHie 1 cpaBHEHHE KOPHEI. JIP 10

BrinonHenue pacueToB C pagyuKajaMu. Pelwenue HppaluOHaJIbHbIX ypaBHCHI/Iif'I.
HaxosxneHue 3HaYeHU| cTeneHei ¢ palriOHaJIbHBIMHU NOKa3aTeIAMHU. CpaBHeHI/Ie CTEeNIEHEeH.

[Tpeo6pa3oBaHus BLIPOKEHUM, COAEPIKALIMX CTENEHU. PelueHre noka3aTenbHbIX YPaBHEHUH.
Pemenue npuxiagHbix 3agauy.
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IIpakTuyeckoe 3ansitue Ne 2. HaxoxxneHve 3HaueHUH Jiorapudma 1o npou3BOJIEHOMY OK 1-9
OCHOBaHMIO. Ilepexo]] OT 0IHOr0 OCHOBAHUA K APYroMy. BrerducieHue u cpaBHeHUE JIP 2
norapu¢moB. JlorapupmMupoBaHye U NOTEHIMPOBaHUE BhipakeHUH. [TpubnikeHHbIe JIP 10
BBIYHMCIIEHH M PEIIEHUs NPUKIaJHbIX 3a1ay. Pelenue sorapudMuueckix ypaBHEHHIA.
CamocrosiTesibHast paboTa 00y4amuxcs 2
[ToaroToBka HMH(OPMALMOHHOrO COOOIIEHHMs, HamucaHe pedepara B T.4. € INOMOILIBIO
MYJIPTUMEAUHHON KOMIBIOTEPHOH MporpaMmsl PowerPoint.
Paznen 2. OCHOBBI TPUTOHOMETPHHU 18
Tema 2.1 OcHOBHbIE IOHSATUSA Copepsxanue yyebOHOro MaTepuana 4
PaguanHas mepa yrna. BpamarensHoe nproxkeHne. CHHYC, KOCHMHYC, TAaHT€HC M KOTaHI'€HC OK 1-9
qycna. JIP 2
JIP 10
Tema 2.2 OcHOBHbIE Copep:xaHue yyeOHOro MaTepuana 2
TPUIOHOMETPHYECKHE TOXKAECTBA
Dopmyinsl npuBeaeHus. Popmyibl cioxeHuss. Popmyisl yaBoeHUs. POpMyJibl NOJOBUHHOTO OK 1-9
yria. JIP 2
JIP 10
Tema 2.3 [IpeoGpazoBaHus NPOCTEHLLIHX ConepsxkaHue y4yeOHOro MaTepuaJsa 10
TPHUIOHOMETPHYECKHX BbIpaXKeHHIH
[TpeoOpa3oBaHue CyMMbl TPUTOHOMETPUYECKMX (QYHKIUI B NpOU3BENEeHHE M NMPOU3BENCHUS OK 1-9
B CyMMYy. BbIpaxkeHHe TpUTOHOMETpUUECKHX (QYHKLMHA dYepe3 TaHreHC MNOJIOBUHHOIO JIP 2
apryMeHra. [Ipocreiimue TPUTOHOMETPUUECKHE YPaBHEHMUS. [Tpocreiiiue JIP 10
TPUrOHOMETPHYECKHE HepaBeHCTBa. OOpaTHbIE TPUTOHOMETpUYECKUe (QYHKUUU. APKCHHYC,
apKKOCHHYC, apKTaHI€HC.
IIpakTHyeckoe 3ansitue Ne3. OK 1-9
PanuanHbIi METOZ U3MEPEHHS YIJIOB BpalLEHHS U CBS3b C TpalyCHOI Mepoii. JIP 2
JIP 10
INpakTnyeckoe 3ansaTue Ned. OK 1-9
OCHOBHBIE ~ TPUTOHOMETPHYECKHE  TOXIECTBA,  (OPMYJIbI  CIOXKEHUs,  yIBOEHWS, JIP 2
npeobpa3oBaHue CyMMbl TPUTOHOMETpUUECKUX (QyHKLMI B MpousBeneHHe, MpeodpasoBaHue JIP 10
NpOU3BEICHUA TPUTOHOMETPUYECKUX dyHKUIMH B CYMMYIO [TpocTeiiue
TPUrOHOMETPHYECKHE YPABHEHNS M HEPaBEHCTBA.
MpakTHyeckoe 3aHATHENLS, OK 1-9
OGpatHble TPUrOHOMETPHYECKUE QYHKUMHU: ApKCHHYC, aPKKOCUHYC, apKTaHI€HC. JIP 2
JIP 10
CamocTosiTennbHast paboTa 00y4yarouuxcst 2

[ToaroroBka PIH(I)OpMaLlPIOHHOI‘o COO6H18HPIH, HaIltMCaHue pecbepaTa B T.4. C IOMOLIbIO
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MYJBTUMEIUMHHON KOMIIbIOTEpHOH nporpammsl PowerPoint.

Pazpen 3. @yHKUHH, HX CBOICTBA H rpadUKH 18
Tema 3.1 OcHOBHbIE IOHATHS Copep:xkaHue yueOHOro maTepHasia 6
Oynkuuu. ObnacTh ONMpeAeNeHss 1 MHOXKECTBO 3HaueHUH. ['paduk GyHKIMH, NOCTpOeHUE OK 1-9
rpadukoB  (GyHKUMI, 3aJaHHBIX pa3NU4YHBIMU  crmocobamu. CBoicTBa  (QyHKIHMM. JIP 2
MOHOTOHHOCTb, YETHOCTb, HEUETHOCTb, OIPaHUYEHHOCTb, MEPUOAMYHOCTh. IIpomexyTku JIP 10
BO3pacTaHMs M yObIBaHUS, HauOoJblllee M HAaWMEHbIIEE 3HAYEHHUs, TOYKH 3KCTpeMyMa.
I'padprueckast unTepnperauus. IlpuMepbl (QyHKUMOHATIbHBIX 32BUCHUMOCTEH B peaibHBIX
npoleccax U ABIEHUAX. Apupmernyeckue onepauuy Haj ¢yHKuuAaMH. CroxxHas GyHKUMS
(xomno3uuwst). ITonstue o HempepbiBHOCTH (yHkuuu. OOpatHble (yHkuuu. O6Gnactbh
omnpeneneHys U obyacTh 3HaYeHu o6paTHOM GyHkuMu. ['paduk obpaTHOH GyHKUMM.
Onpepenenns GyHKLUH, UX CBOWCTBA U rpadUKH.
CamocTrosiTesibHasi paGoTa 00y4yaroLHXCs 2
[ToarotoBka MHGOPMAUMOHHOTO COOOLIEHHS, HamucaHue pedepaTta B T.U. C IOMOLIbIO
MyJbTHMEIMIHON KOMIIbIOTEpHOM nporpamMmbl PowerPoint.
Tema 3.2 CteneHHble, N0OKa3aTe/IbHbIE, CopepxaHue yueOHOIo MaTepHaJia 8
Jorapudpmuyeckune u
TPUTOHOMETpHYECKHE PYHKLHH. [Tpeobpa3oBanus rpa¢ukoB. IlapajnenbHblit NEPEeHOC, CHMMETPUS OTHOCUTEIBHO Ocei OK 1-9
Oﬁpa'n.“,[e TPHUIOHOMETPHYECKHE KOOpAMHAT U CUMMETPUSA OTHOCUTEJIBHO Ha4dajla KOOpAHMHAT, CHMMETPHA OTHOCUTEIIBHO JIP 2
dyHkuun NpsIMOH y = X, PacTsHKEHUE U CHKaTUe BAOJIb OCEH KOOpAMHAT. JIP 10
IMpakTnuyeckoe 3ausTHE Ne6. OK 1-9
[TpuMepsl 3aBUCUMOCTEH MeXJy MNEPEMEHHBIMH B pEalbHBIX MpoOLEccaX M3 CMEXHbIX JpP2
mucuuninnH.  Omnpenenenne  ¢yHkuuid. IloctpoeHne W uTeHue rpadukoB  GYHKIMIA. JIP 10
Uccnenosanue ¢yHkuuu. CpolicTBa JMHEHHOHM, KBagpaTUYHOHM, KyCOUYHO-JMHEHHOW U
npobHo-nuHeiHoi ¢yHkuuit. HenpepbiBHble U mepuoauueckue ¢yHkuuu. CBoHcTBa U
rpadMky CHMHYyca, KOCHHYCa, TaHreHca M KoTaHreHca. OOpaTHble QYHKUMHM U UX TpaduKH.
ObparHble  TpuroHomerpuueckue ¢yHkuuu. IIpeoOpazoBanus rpaduka  QyHKIMH.
apmoHuueckue konebanus. IlpuxnanHele 3apauu. IlokaszartenbHele, norapupmMuiecKue,
TPUrOHOMETPUYECKHE YPABHEHUsI H HEPABEHCTBA.
CamocrositesibHast paboTa o0y4arommxest 2
[ToaroroBka MH(GOPMALMOHHOIO COOOIIEHMs, HamucaHUWe pedepaTa B T.4. C TMOMOIIBIO
MyJIbTHMEIUHHOM KOMIbIOTepHO#H nporpammel PowerPoint.
Pazjnen 4. Hayana maTeMaTH4eCKOI0 aHaIM32 36
Tema 4.1 Ilocsieq0BaTeILHOCTH CopepixaHue y4yeOHOro MaTepuasa 6
[TocnepoBarensHocTU. CrIOCOOBI 3alaHKs ¥ CBOMCTBA YUCIIOBBIX MOCIIEI0BATEIbHOCTEH. OK 1-9
[Tonsatue o mpenene mnocienoBarenbHOCTH. CylecTBOBaHUE Ipenesia MOHOTOHHOM JIP 2
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OFpaHH‘IeHHOﬁ MOCJIEA0BATECIBHOCTH. CyMMHpOBaHHC rocenoBaTeNibHOCTER. beckoHeuHO

JIP 10

yObIBaloLasi FeOMETpHYECcKas IPOTPECcCHs U €€ CyMMa.
CamocTosiTesibHasi paGoTa oGy4aronuxcs 4
[ToaroroBka MH(POPMALKOHHOIO COOOILICHHMS, HamucaHue pedeparta B T.4. C IOMOIIBIO
MyJIbTUMEMMHON KOMIIBIOTEpHO nporpaMmel PowerPoint.

Tema 4.2 IIponsBoaHas Copepxxanue yuebHOro MaTtepuasa 10
[IpousBonHas. IloHAtne o npousBOAHON (YHKIUH, ee reoMeTpudyeckudt ¥ (Qusmdeckuit OK 1-9
cMbIC. YpaBHEHHE KacaTelbHOW K rpaduky ¢yHkuuu. [IpousBoaHble CyMMbl, pa3HOCTH, JIP 2
NpOU3BEIECHHUS, YacTHbIe. I[IpOU3BOAHBIE OCHOBHBIX 3NeMeHTapHbIX (yHKUMH. [IpruMeneHne JIP 10
NpPOM3BOJHOM K McclenoBaHMIO (yHKUMH M noctpoeHmo rpadukos. [IpousBonHbie
obpatHol (GyHKUIMU U KOMNO3ULMK (yHKUMU. [IprMepsl UCIIONb30BaHUs MPOU3BOIHOM AJIs
HAaXOXXICHUA HAWIydllero pelleHWs B NpHUKIaJHbIX 3amadax Bropas npousBomHas, ee
reoMeTpuueckuil 1 Qusnueckuit cMbicn. HaxoxxneHue cKOpocTH M npolecca, 3aqaHHOro
(dopMynoi u rpaduKoM.
IlpakTu4yeckoe 3ansitue Ne7. OK 1-9
Yucnosass  NOCNENOBATENLHOCTh,  CHOCOOBI €€  3ajJaHus, BBIYMCJIEHHS  4YJIEHOB JIP 2
nocienoBaTenbHocTH.  Ilpemen  mocnenoBaTenbHOCTH.  beckoHeuHo — yObIBaroluas JIP 10
reomeTpudeckas rnporpeccus. IIpousBofHas: MeXaHW4EeCKHH M TEOMETPUUECKHH CMBbICH
NpOM3BONHONW. VpaBHeHHE KkacaTenbHOW B obOwem Bupe. IlpaBuna u  ¢dopMmysl
auddepeHIpoBanus, TabnuLa NPOU3BOIHBIX 3JeMeHTapHbIX (yHkuui. HccnemoBanue
(YHKUMHY C TOMOIIBIO MPOU3BOAHOM. HaxoxneHne Hanbonblero, HAMMEHBIIET0 3HAUYEHUS 1
9KCTpEeMaJIbHbIX 3HAUCHUH QyHKLHH.
CamocTosiTe/IbHAsA paboTa 00yuyaromxcs 4
[ToarotoBka MH(POPMALMOHHOIO COOOLIEHUA, HamucaHue pedepata B T.4. C MOMOLILIO
MyJIbTUMEIUHHON KOMMBIOTEpHOM nporpaMMel PowerPoint.

Tema 4.3 UHTerpaj u ero npumMeHeHHe Conep:xanue yueOHOro MmaTepuaJjia 8
[TepBoobpa3Hast u uHTerpain. IlpuMeHeHHe OIpEeAeNeHHOro WHTerpajia Ui HaXOXACHUS OK 1-9
[olaad KpuBoJIMHeHHOW Tpaneuuu. Popmyna Hblotona—IJleitouuua. Ilpumepsl JIP 2
NPYMEHEHHs MHTErpana B (PU3MKe U FeOMETPHUH. JIP 10
IMpakTHyeckoe 3aHsATHE Ne§. OK 1-9
Hurerpan u nepBooOpasHas. Teopema HptoroHa—Jleiiouuua. [IpumeHeHne uHTerpana K JIP 2
BBIYUCJICHUIO (U3UYECKUMX BEJIMYMH U IUIOLIAEH. JIP 10
CamocTosiTelbHasA paboTa o0y4aroLMuXxest ) .4
IToaroroBka MHGOPMaLKOHHOrO COOOIUEHMs, HamucaHue pedeparta B T.4. C IMOMOLIBIO
MYJIbTUMEIMIHHOM KOMIBIOTEPHOI nporpamMbl PowerPoint.
Paznen S. YpaBHeHust 1 HepaBeHCTBa 24
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Tema 5.1 YpaBHEeHHs M CHCTEMbI

Copep:xaHue y4eOHOr0 MaTepHaa

6
YPaBHEHUI.
VpaBHEHUs U CHCTeMBbl ypaBHEHHH. PalMoHanbHble, MppalMOHaJIbHBIE, TOKa3aTelbHblE U OK 1-9
TPUTOHOMETPUYECKHUE YPABHEHUS U CHUCTEMbl. PaBHOCHUIBHOCTb YpaBHEHUH, HEpaBEHCTB, JIP 2
cucteM. OCHOBHBIE NMPUEMBbI UX PELICHUs (pa3loKeHHe Ha MHOXKUTENHM, BBEINECHHE HOBBIX JIP 10
HEU3BECTHBIX, IOJCTAHOBKA, rpadMYeCK1i METO).
Tema 5.2 HepaBeHncrBa CopeprxkaHue yyeGHOro MaTepuana 8
HepaBeHcTBa. PanyioHanbHble, MppalOHaNbHblE, NOKa3aTelbHble U TPUTOHOMETPUUYECKHE OK 1-9
HepaBeHCTBAa. OCHOBHBIE TIPHEMBI WX pelleHus. Vcmonb3oBaHWE CBOWCTB W TIpadUKoOB JP 2
GyHKUMI Npy pelleHuM YpaBHEHMH M HepaBeHCTB. Meron uHTepBayioB. M3o6paxkeHue Ha JIP 10
KOOPJAMHATHON IUIOCKOCTM MHOXECTBA PELUCHUH YpaBHEHWH K HEPABEHCTB C ABYMs
nepeMeHHbIMU U UX cucTeM. IIpuknanHele 3anaun. [IpuMeHeHHe MaTeMaTHYECKUX METOIOB
JUIS peIieHKs COJIepKaTeIbHBIX 3a1a4 U3 pa3NInuHbIX 00NacTell HAyKH U MPaKTHKH.
HHrepnperauus pe3yibTaTa, YUeT pealbHbIX OrpaHUUEHUH.
IIpakTuyeckoe 3ausitue Ne9. OK 1-9
KopHu ypaBHeHuil. PaBHOCHIBHOCTL ypaBHeHuU#. [IpeoOpasoBanue ypaBHeHUH. OCHOBHbIE JIP 2
NpueMsl pellieHus ypaBHeHUWiH. Pemenue cucteM ypaBHeHui. Mcmosib3oBaHHE CBOMCTB U JIP 10
rpadukoB QYHKUMH Ul pellieHUs YpaBHEHUH 1 HEPaBEHCTB.
CamocTrosTebHast paboTa 00y4aroumuxcs 10
IMoaroroBka MHGOPMALMOHHOIO COOOIIEHMs], HamucaHue pedepaTa B T.4. C MOMOILBIO
MyJIbTUMEIMHHOM KOMITbIOTEpPHOH nporpamMmbl PowerPoint.
Pazgen 6. KomOuHaTOpHKa, 371eMEHTHI TEOPHH BePOSITHOCTH U MaTeMaTHYeCKOi 40
CTaTHCTHKH
Tema 6.1 ds1eMeHTbI KOMOMHATOPUKH Coaepixanue y4eOHOro MaTepuaJia 10
OcCHOBHbBIE MOHATHA KOMOMHATOPUMKM. 3afayd Ha NOACYET YuCia pa3sMeIleHUH, OK 1-9
NepecTaHoBOK, coueTaHuil. Peuienue 3amay Ha nepeGop BapuaHTOB. PopMysia OWHOMA JIP 2
HotoToHa. CBolicTBa OUHOMHUHANbHBIX k03¢ duuuento. Tpeyroabuuk [Tackais. JIP 10
CamocTrosTesbHasi paboTa o0y4arouuxest 6
[TogroroBka MH(GOPMALMOHHOTO COOOLIEHHs, HamucaHue pedepata B T.U. C TOMOLIbIO
MyJIbTUMENUIHOMI KOMIbIOTepHO# nporpammMbl PowerPoint.
Tema 6.2 dnemeHTsI Teopuu BeposiTHocTH | CoaepaxkaHue y4eOHOro maTepuasia 10
CobbiTHe, BEPOATHOCTh COOBITHS, CIOXEHHE W YMHOXXEHHE BEpOATHOCTeH. [loHaTue o 4 _OK 19
HE3aBUCHUMOCTH COOBITHIA. Hucxpemas{ cilydaiiHas BEJIMYMHA, 3aKOH €€ paclpeeNeHus. JIP 2
Yucnosble XapaKTEpUCTUKM AUCKPETHON ciiyyaiiHO# BenuuuHbl. [ToHATHE 0 3aKOHE 6OMBLINX JIP 10

qucen. [lpencraBienue fAaHHbIX (Tabnuupl, AMarpaMmsl, Trpadykd), TreHepaibHas
COBOKYITHOCTb, BbIOOpKa, cpefiHee apupMeTHieckoe, MeIMaHa.
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CamocTtosiTe1bHast paboTa o0y4yaromuxcs 6

[ToaroroBka MHGOPMALMOHHOTO COOOLIEHUs, HamucaHue pedepata B T.4. C IOMOILBIO
MyJIbTUMEIUHHON KOMITBbIOTepHOM nporpaMmsel PowerPoint.

Tema 6.3 DieMeHTbI MaTEMaTHYECKOM Copneprxanue y4eOHOro maTepuasa

CTaTHCTHKH
[TpencraBnenue naHHBIX (TaONUIpl, AUArpaMMbl, rpaykd), reHepanbHas COBOKYITHOCTb, OK 1-9
BbIOOpKa, cpenHee apudmeruyeckoe, MeauvaHa. [loHsATHE O 3amayax MaTeMaTHYECKOM JIP 2
CTaTUCTHKH. PelleHre NpakTHUeCKuX 3aa4 C NPUMEHEHUEM BEPOSITHOCTHBIX METOMOB. JIP 10
INpakTHyeckoe 3ansiTue Nel0. 6 OK 1-9
Hctopus pa3sBuUTHs KOMOMHATOPHMKM, TEOPUH BEPOATHOCTEH M CTATUCTUKM M UX POJb B JIP2
pa3nuuHbIX cepax 4YenoBeuecKod IKU3HeAeATeNbHOCTH. IlpaBuna KOMOMHATOPHKH. JIP 10
Pemenne koMOMHATOpHBIX 3ajad. PasMelleHus, coyeTaHUs M TEpecTaHOBKU. BuHOM
Herotona u TpeyronpHuk Ilackans. Ilpuknanssie 3amauu. Kiaccuueckoe omnpeneneHue
BEPOATHOCTH, CBOMCTBa BEpPOATHOCTEH, TeopeMa O CyMMe BEpOsSTHOCTeH. Brlumcienue
BeposiTHocTel. Ilpuknaznele 3anaud. IIpeacraBieHMe 4MCIOBLIX AaHHbIX. [IpuknagHble
3aJa4H.
CamMocTosiTesibHasi pa6oTa 00y4aLuxcs 8
[ToaroroBka MH(GOPMALMOHHOTO COOOLIEHHs, HalkcaHue pedepara B T.U. C [OMOLIbIO
MYJbTHMEIMHHON KOMNIbIOTEpHO# porpaMMbl PowerPoint.
Paspen 7. 'eomerpust 64

Tema 7.1 IIpsimMble M IVIOCKOCTH B Copep:xaHune yueOHOro maTepuasa 14

MpPOCTPAHCTBE
B3anmHoe pacnonoxeHue ABYX MpAMBIX B INpocTpaHcTBe. [lapaienbHocTh NpsMOd U OK 1-9
ruiockocTu. [lapannenbHocTh mnockocTed. [lepneHAuKyaApHOCTb NPSAMOM U MIOCKOCTH. JIP 2
[TeprnieHAUKYJISIp U HAKJIOHHAsA. YTOJI MEXIY NPSAMOM U MIIOCKOCTHIO. JIByrpaHHbIi yroi. JIP 10
Yron Mexny MIOCKOCTAMHU. IlepneHAMKYISpHOCTh ABYX IIOCKOCTEH. I'eomeTpuyeckue
npeoOpa3oBaHUs NPOCTPAHCTBA: NapajulebHbIl MEpPeHoC, CUMMETPUS OTHOCUTEIbHO
wiockocTH. [lapannenbHoe mnpoekTupoBaHue. Ilnowaab OPTOrOHANIBHON —MPOEKLMH.
H306pakeHne NpOCTPaHCTBEHHBIX GUTyp.
CamocrosiTenbHas paboTa 00y4yaromuxest 4
[ToaroroBka MHGOPMALMOHHOrO COOOLIEHMs, HamucaHhe pedepara B T.4. C TOMOLIbIO
MyJIbTUMEIMAHOM KOMIBIOTEpHOH nporpamMel PowerPoint.

Tema 7.2 MHOrorpaHHHKH H KpyIJible Copneprxanue yueOHOro matepuaJia 6

Teaa = - -
Bepuunsl, pebpa, rpaHd MHororpaHHuka. PasBepTka. MHororpaHHsie YIibl. Bbimykiibie OK 1-9
MHororpaHHuku. Teopema Diinepa. Ilpusma. Ilpsmas 1 HakigoHHas npusma. [IpaBuiibHas JIP 2
npusMma. [Tapannenenunen. Ky6. [Tupamuna. IlpaBunsHas nupamuna. Y ceueHHas nupamMua. JIP 10

Terpasap. CuMMeTpuu B KyOe, B mapajuienenunee, B npusme u nupamuzae. Cedenus kyo0a,
npusMbl ¥ nupamuppl. [IpeacrasjieHue o MpaBMIbHBIX MHOrOrpaHHHUKax (TeTpasspe, Kyoe,
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OKTadApe, 10ACKad3Ape U HKOCED)IPC).

CamocTosiTesqIbHas paboTa o0y4ammxest 4
IToaroToBka MHGOPMAIMOHHOrO COOOLIEHHMs, HamucaHue pedepaTa B T.4. C TMOMOILBIO
MyJbTUMEIMHHON KOMIbIOTEpHOH porpammbl PowerPoint.

Tema 7.3 Tesia u noBepxHocTH Bpawenusi | Coaep:kaHue yueGHOro maTtepuasa 6
LlunuHap M KOHyc. VYcedeHHbli koHyc. OcCHOBaHME, BbICOTa, OOKOBas MOBEPXHOCTb, OK 1-9
obpasyroas, pa3sepTka. OceBble CEUEHUS] U CEUEHMs, NapajuiesibHble ocHoBaHMio. [llap u JIP2
cepa, ux ceyenns. KacaresnbHas IockocTh k cepe. JIP 10
CamocTrosTeabHast paboTa 00y4aLuxcst 6
[ToaroroBka MHGOPMALMOHHOIO COOOIIEHMS, HamucaHue pedepata B T.4. C MOMOLIbIO
MYJIbTUMEUIHHOM KOMIIBIOTEpHOH nporpammsl PowerPoint.

Tema 7.4 U3mepeHusi B reoMeTpHu Copepxanue yueOHOro MaTepuasia 2
O6veM u ero usMepeHue. MHrerpaneHas ¢opmyna obbvema. Dopmyibl obbeMa Kyba, 6 OK 1-9
NPSIMOYTOJILHOIO IMapajllesienuIiena, NpusMel, uuiuHapa. GopMynsl o6beMa MUpaMunsl U JIP 2
KOHyca. ®OpMyIJibl IIOLAAM TOBEPXHOCTEN LUIKMHAPA U KOHyca. DopMyibl o6beMa 1mapa u JIP 10
niomw@any coepel. Ilomobue Ten. OTHOWIEHWA IUIOWIAZEl NOBepXHOCTeH W 0OBEMOB
NOJO0OHBIX TeJl.
CamocTosiTenbHas pa6oTa o0y4arImmXxest 6
[TonroroBka MH(GOPMALUMOHHOIO COOOINEHMs, HamucaHue pedepaTa B T.4. C [OMOIIBIO
MyJNbTHMENMHHON KOMIBIOTEPHOH NMporpammbl PowerPoint.

Tema 7.5 KoopauHaThI ¥ BEKTOPbBI Conepxxanue yueOHOro MaTepuaJjia 10
[IpsiMoyronbHas (IeKkapToBa) CHCTEMa KOOPAMHAT B MpocTpaHCcTBe. DOpMysia pacCTOSHUA OK 1-9
MEXZy ABYMs TOYKaMH. YDaBHEHHUs c(epbl, MIOCKOCTH M npsmoil. Bekropbl. Monyib JIP 2
BekTopa. PaBeHCTBO BekTOpOB. CnoXX€HHE BEKTOPOB. YMHOXEHME BEKTOpa Ha YHCJIO. JIP 10
PasnoxeHue BeKTOpa 10 HampaBleHHAM. YTrold MexAy [BYMs BekTopamu. IIpoekius
BekTopa Ha ocbk. KoopauuaTtel BekTOpa. CKansgpHOe NPOU3BENEHHE BEKTOPOB.
Hcnonb3oBaHue KOOPAMHAT ¥ BEKTOPOB MPH PELICHMH MaTEeMaTW4eCKUX W TPUKIATHBIX
3a1ad.
IIpakTHyeckoe 3ansitue Nell. OK 1-9
[TpusHaky B3aMMHOIO pAacCMOJIOKEHUA TMPAMBIX. YroJl Mexay npsMbiMU. B3aumuoe JIP 2
pacnoyioXeHHe NpsMBIX M TUIOCKOoCcTeM. IleprieHauKkynsp U HakJIOHHAas K IUIOCKOCTH. YroJ JIP 10

MEX/y NMpsAMOH U MIOCKOCTbI0. TeopeMbl O B3aUMHOM PACIIOIOXKEHHH MPSIMON M TIOCKOCTH.
Teopema 0 Tpex NepHneHaAUKyIspax.

[TpusHaky ¥ CBOMCTBA Mapa/IeNbHBIX M NEPNEHAMKYIAPHBIX MUIOCKOCTEN. Paccrosnue ot
TOYKHU JI0 IUIOCKOCTH, OT NPSIMOM O IUIOCKOCTH, PACCTOSIHHE MEXKIY IIOCKOCTSAMH, MEXIY
CKpELIMBAIOMIMMKCS NIPSIMBIMH, MEX/Iy MPOU3BONBHBIME (PUTrypaMy B IPOCTPAHCTBE.
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[TapannenbHOe NPOEKTUPOBAHME M €ro cBoiicTBa. TeopemMa O IUIOLIAAX OPTOrOHAIbHOU
NPOEKLH MHOTOYTrOJIbHUKA. B3aMHOE pacnosioxeHue poCTPaHCTBEHHbIX QUryp.
PasnuuHble  BUABI ~ MHOTOTpaHHHMKOB. Mx  m3oOpaxeHnus. CeueHus, pa3BEpTKU
MHOrorpaHHukoB. [lnomans noBepxHoCcTH. Buabl cuMMeTpuii B mpocTpadcTBe. CHMMETpHs
TeJN BpalleHUs ¥ MHOTOTpaHHMKOB. Boruncnenue miomaaei 1 o6beMoB.

Bekropel. [leHcTBUA € BekTOopamu. JlekapToBa cuUCTeMa KOOPAMHAT B IIPOCTPaHCTBE.
VYpaBHEHUE OKpYXKHOCTH, c(epbl, IIOCKOCTH. PaccrosHue Mexnmy Toukamu. JleHcTBus c
BEKTOpaMH, 3aJlaHHbIMM KoopauHaTaMu. CkajipHOe NMpOHU3BEJEHUE BEKTOPOB. BexropHoe

YpaBHEHHE HpﬂMOﬁ U MJIOCKOCTU. Mcmonb3oBaHue BEKTOPOB IIpHU NOKA3aTEJIbCTBE TEOPEM
CTEPEOMETPUH.

CamocrosTenbHas pa6oTa o0y4aromuxes 6
[ToaroToBka MH(POPMALMOHHOrO COOOLIEHHS, HalucaHWe pedepaTa B T.U. C TOMOLIbIO
MyJIbTUMEIMIHON KOMIBIOTEPHOM nporpaMmbl PowerPoint.
MaxkcumanbHas yueOHast (AyAMTOpHasi) Harpy3Ka 234
HHH XapakTEPUCTUKU YPOBHA OCBOCHUSA yqeGHoro MaTtepuajia UCIIOJIB3YIOTCS CICAYIOIUC 0003HaYCHMUSI:
1 — 03HAaKOMUTENBHBIN (Y3HAaBaHUE PaHEE U3YUECHHBIX 0OBEKTOB, CBOHCTB);
2 — PenpONyKTUBHBIHN (BBIIOJHEHUE AESITEIILHOCTH 110 00pa3ily, HHCTPYKIMH HJIX MO/ PYKOBOJCTBOM);
3 — DOpOAYKTUBHBIA (IJIJAaHMPOBAaHUE U CAMOCTOSITEJIbHOE BBIMIOJIHEHHE JICSTEIBHOCTH, pEIIeHWE MPOOJEMHBIX 3a1ad).
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2.2 XapaKTepHCTHKA OCHOBHBIX BHIOB Y4eOHO 1eATeILHOCTH CTYI€HTOB
Tabmuna 2.2.1 - XapakTepucTHKa OCHOBHBIX BHIOB YI€OHOM IESITETLHOCTH CTYIEHTOB

CopepxxaHue o6y4eHHst

XapaKTepHCTHKA 0CHOBHBIX BU/IOB AeSITEILHOCTH CTYAEHTOB
(Ha ypoBHe y4eOHBIX JefiCTBHIA)

BBenenune

OsHakoMIIeHHE ¢ DOJBI0O MaTeMaTHKH B HayKe, TEXHUKE, 3KOHOMHKE,
MH()OPMALMOHHBIX TEXHONOTHUSX U MPAKTUYECKO AeSTETbHOCTH.
O3HakoMIIEHHE C UENAMH M 3aJayaMH M3y4YEeHHs MaTeMaTHKH IPU OCBOECHHH
npocgeccuit CI1O u cneuuansHocreit CI1O

AJITEBPA

Pa3zBuTHe MOHATHS 0 YHCIE

BrinonHenue apu@MeTHYeCKHX NEUCTBHM HaJ YHCIaMH, CCYETas YCTHBIE H
MTUCbMEHHBIE IIPUEMBI.

HaxoxneHne npuOMIKEHHBIX 3HAYeHHM BENMYMH M IIOTPELIHOCTE
BBIUHCIEHHH (aOCOMIOTHOM M OTHOCHTENBHOM); CpaBHEHHME YHCIIOBBIX
BBIpaXKEHUH.

HaxoxneHue omuboK B Mpeodpa3oBaHUIX U BEIYUCICHHUSIX (OTHOCHTCS KO BCEM
ITYHKTaM IpOrpamMmmal)

KopHu, CTENEeHH,
Jorapugmel

O3HakOMJIEHHE C TOHATHEM KOpHS »-H CTENEeHH, CBONCTBAMH pPaJHKalOB H
[IpaBUJIaMH CPaBHEHHS KOpHEH.

DopMyJIUpOBaHUE OIPEIENIEHUs KOpPHA M CBOMCTB KOpHEH. Brluucnenue u
CpaBHEHHE KODHEH, BBINOJHEHHE IPUKUAKY 3HAYEHUS KOPHS.

[IpeoOpa3oBaHue 4YUCIOBBIX W OYKBEHHBIX BBIPQKEHHM, COHEPKAIIUX
paaMKaibl.

BrInonHeHne pacyeToB 1o (GopMynaM, COIEpKalliM PaauKaibl, OCYIIECTBIIS
HeoOX0MMBble TOJCTaHOBKU U NMPeoOpa3oBaHusl.

OmnpeneneHue pPaBHOCWIBHOCTH BBIP@XEHMH C pajuMkanamd. Pemenue
MppalMOHANBHBIX YpPaBHEHHUH. K

O3HAaKOMJIEHUE C MIOHATHUEM CTETEHU C AEMCTBUTELHBIM ITOKA3aTENIEM.
HaxoxxpeHne  3Ha4YeHWII  CTENMEHW, HUCHONB3Ys NpPU  HEOOXOOMMOCTH
UHCTPYMEHTAIbHbBIE CPEACTBA.

3anuceIBaHME KOPHS #-H CTENEHU B BUAE CTENEHH C APOOHBIM IOKa3aTeaeM U
Hao0o0poT.

DopMyJIUpOBaHUE CBOMCTB CTeNeHEN. Briuncnenue cTeneHel ¢ paoHalIbHbIM
[IOKa3aTeNeM, BbLIIONHEHHE [PUKUOKM 3HAYEHHs CTENEeHH, CpaBHEHHE
CTETIEHEH.

[Tpeobpa3oBaHue YUCIOBBIX H OYKBEHHBIX BBIPOXEHHUH, CONEPKAIIMX CTEIICHH,
IIpUMEHSIs] CBOMCTBA. PellleHre oka3aTenbHbIX YpaBHEHUH.

O3HakoMJIEHHE C NpPHMEHEHHEM KOpHEH M CTeleHeld IIpU BBIYUCICHUH
CpeOHUX, HEJIIEHUH OTpe3Ka B «30JIOTOM CEYeHHH». PemieHue npuxiagHbiX
3aJa4 Ha CJIOKHbIE MPOUECHTBI

IIpeo6pasoBanue
ajredbpanyecKux
BbIPAXKEHHH

Brinonnenue npeobpa3oBaHuit BbIpaXXEHUH, NpUMEHEHHE HOPMYJI, CBI3aHHBIX
CO CBOMCTBaMH CTEINCHEH U norapumos. ;
OmpeneneHue  061acTH  [ONMYCTUMBIX — 3HAYGHUM  JIOrapU(MHUYECKOro

BbIpakeHus. PemeHne JorapuMU4ecKux YpaBHEeHUM

OCHOBbI TPUTOHOMETPUU

OcCHOBHbIE MOHATHUS

H3ydeHue paauaHHOrO MeETOAa M3MEpEHMs YIJIOB BpAIUEHUS M UX CBA3M C
rpamgycHoif Mepoil. M3o0paxeHue yYrIOB BpalleHHs] Ha OKPYXHOCTH,
COOTHECEHHE BETHMYMHBI YTia C ero paciooKeHUEM.

@OpMYIHPOBAHUE ONpeeIeHU TPUTOHOMETPUIECKUX (GYHKIMM I YriioB
MIOBOPOTAa U OCTPBIX YIJIOB MPSAMOYTOJILHOTO TPEYrOJbHUKA M OOBSICHEHUE MX
B3aMMOCBS3H

OcHoBHBIE [IpuMeHeHHe OCHOBHBIX TPUTOHOMETPUYECKMX TOXIECTB MIJISI BBIYUCICHUS
TPHUIOHOMETPHYECKHE 3HAYEHUH TPUTOHOMETPHYECKUX (DYHKUHHA 10 OJAHOM U3 HUX

TOXKIECTBA

IIpeoGpa3oBanus U3ydeHne OCHOBHBIX (OPMYJT TPUTOHOMETPHU: (OPMYJIBI  CIIOXKEHHS,
NMpOoCTeHmuX YIBOEGHUS, NpPeoOpa3OBaHUS CYMMBbI TPUTOHOMETPHYECKMX (yHKIMHA B
TPHUTOHOMETPUYECKHX NIPOM3BEIEHUE W TIPOU3BEICHUSA B CYMMY M IIPUMEHEHHE INPU BBIYMCICHUU
BbIpaXKeHHI 3HAYEHHUS] TPUTOHOMETPHYECKOrO BRIPAKEHUS M YIIPOLIEHHUS €ro.

O3HaKoOMJIEHHE CO CBOWCTBAMU CHUMMETPHH TOYEK Ha €IUHWYHON OKPYXHOCTH
U IPUMEHEHHUE UX JUIA BhIBOAA (OPMYJT MPUBENSHHUS
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ITpocreiimue
TPUTrOHOMeTpUYeCKHe
YPaBHEHHUS U HepageHcmea

Pemenne mno ¢opMyraM W TPUrOHOMETPHYECKOMY KpYry HpOCTENIINX
TPUTOHOMETPUYECKUX YPaBHEHHIA.

ITlpumMeHeHHe OOWIMX METONOB pEIICHHS ypaBHEHHUM
JMHEHHOMY, KBAaJpPaTHOMY, METOH pAa3JIOKEHHUS Ha MHOXHTEIH,
NIEPEMEHHON) NIPH PeLIEHUH TPUTOHOMETPUIECKHUX YPaBHEHHIA.
VMeHHe OTMeuaThb Ha KpYre peLIeHHS NPOCTEHINHX TPUTOHOMETPHYECKHMX
HEpaBEHCTB =

(mpuBemeHME K
3aMEHBI

ApKcHHyc, ApPKKOCHHYC,
APKTaHIeHC YHCIa

O3HaKOMJIEHHE C OHATHEM OOPATHBIX TPUTOHOMETPUYECKHX (yHKIIMIA.
Hsyuyenne onpeneneHuit apkcHHyca, apKKOCHHYCa, apKTaHTeHCa YHCIIA,
(bopmynupoBaHUE MX, H300paXKeHUE Ha SIMHUYHON OKPY>KHOCTH, IPUMEHEHHE
NpY PELIEHUH YpaBHEHUMH

®YHKLUHU, UX CBOUCTBA U TPAOUKH

OyHKIMH.
IToHsiTHE 0 HENMPEPBLIBHOCTH
byHKUun

O3HakoMJIEHHE C TIOHATHEM IEPEMEHHOM, NpHMepaMH 3aBUCHMOCTEH MEXIy
IIEPEMEHHBIMH.

OsHakoMIIEHHE C INOHATHEM IpadyKa, ONpEeNeNICeHHEe NPHHAUIC)KHOCTH TOUKH
rpaduxy ¢yHkumu. OnpeneneHue no (opMyse IpocTeiineil 3aBHCHMOCTH,
BHIa ee rpaduxa. Bepaxkenue no Gopmyiie 0XHOIM nepeMeHHOM Yepes Apyrue.
O3HakoMJIeHHE C ONpeseNieHneM (GYHKUUH, GOpMYTUPOBAHKE €TO.
HaxoxpneHue o6acTi onpeneseHus 1 00JacTi 3HaYeHUM (yHKIUH

CoiicTBa (pyHKUIHH.
I'paduyeckas
naTepnperauus. [Ipumepsi
(GyHKIMOHATBHBIX
3aBHCHMOCTEH B peajibHbIX
NpoLeccax U sIBJIEHHSIX

OsHakoMJIeHHE C NpHUMepaMd (YHKIHMOHAIBHBIX 3aBUCUMOCTEM B pealbHbIX
Ipoueccax U3 CMEXHBIX TUCLUIUILH.

O3HakOMJIEHHE C [0Ka3aTeNbHbIMH pacCyXIEHHSIMH HEKOTOPBIX CBOMCTB
JIMHEHHON W KBaJpaTHYHOM (YHKUMH, MpOBeIeHHE HCCIIeIOBAHMUS JIMHEHHOMH,
KyCOYHO-TMHEHHOH,  OpOOHO-TMHEHHOW ¥ KBaApaTHYHOM  (YHKIIHIA,
noctpoeHne ux rpaduxoB. IlocTpoerne W uTeHHe rpaduKoB (QYHKIMIA.
UccnenoBanue GpyHKUMH.

CocraBnenne BUIOB (PyHKLUMH 1O NaHHOMY YCJIOBHIO, pEIIEHHE 3aaad Ha
SKCTPEMYM.

BrinosnHeHue npeobpa3oBanuii rpaduka GyHKIHKU

Oo6paTHble GyHKIMH

Usydenue nouamus o6pamuoi @yHkyuu, ONpENeNEHUE BUAA U HOCMpPOEHUE
epaguxa obpamuou GyHkyuu, HaxoxcoeHue ee obnacmu OnpedeieHus U
obnacmu 3nawenuii. IlpuMeHeHWe CBOMCTB (YHKUHMHA IIPH HCCIIENOBAHUM
YPaBHEHMH W pEIIEHUN 33129 Ha IKCTPEMYM.

O3HaKOMJIEHHE C IIOHATHEM CIIOXKHON QYHKIMH

CreneHHble,
nokasaTeJbHbIe,
Jorapupmuyeckue u
TPHUTOHOMeETpHYECKHe
hyHxmm.

O6paTtHble
TPUTOHOMETPHYECKHE
pyHKkuun

Brruucienue 3Ha4eHHH QYHKLIUH 10 3HAYEHHUIO apryMeHTa.

OrmpezeneHue MOJI0KEHUA TOYKH Ha rpaduKe Mo ee KOOpAUHaTaM U Haob0opoT.
Hcnons3oBaHue CBOWCTB (YHKUWMH MUl CpaBHEHUS 3HAYEHHM CTENeHeW u
JIorapu¢MoB. .

ITocTpoeHue rpaMKoOB CTENEHHBIX U JIOrapU(PMIIECKIX (DYHKIMNA.

Pemenre nmoxasaTenabHBIX M JIOTapU(PMHUYECKHX YpaBHEHHH W HEPaBEHCTB IO
M3BECTHBIM aJITOPUTMaM.

O3HaKOMJIEHHE C TOHSATHEM HENPEPBIBHOM MNEPUOAMYECKON  (YHKIMH,
(bopMynHpoBaHH1E CBOMCTB CHHYCa H KOCHHYCa, TOCTPOEHHE UX TPapUKOB.
O3HakOMJIEHHE C TIOHSATUEM TapMOHMYECKHUX KoneGaHMii M IpUMepamMu
rapMOHUYECKUX KOJNEeOAHUH U1 OMMCAHUS NPOLECCOB B (HM3UKE M APYIHX
001aCTSIX 3HAHUSL.

O3HakOMJIEHHME C TOHATHEM pa3pbIBHOM  MEPUOIMYECKOM  (YHKIMH,
(opMynupoBaHUe CBOMCTB TAHI€HCA M KOTAHTEHCA, IIOCTPOCHHE MX IPadHKOB.
[TpumeHeHune CBOMCTB GbyHKUMH ISt CpaBHEHUA 3HaYCHUH
TPUTOHOMETPUYECKUX (YHKUUH, PELICHHS TPUTOHOMETPHYECKUX YPaBHEHHIA.
Ilocmpoenue  zpagpuxos obpammnbix MPULOHOMEMPUYECKUX — QYHKYUU
onpeoenenue No 2paAGuUKaAM ux c80UCMa.

BrinonHeHue npeobpasoBaHus rpaukoB

u

YPABHEHHUA U HEPABEHCTBA

YpaBHeHUs1 M CHCTEMBI

YPaBHEHUIH

HepaBeHnctBa M cucrembl
HEpaBeHCTB c AByMs
nepeMeHHbIMHU

O3HakoMJIEHHE C NPOCTEHINMMHU CBENCHHSIMH O KOPHIX alredpamdecKux
YPaBHEHHH, MOHATUAMHU UCCIICIOBAHUS YPABHEHUH U CUCTEM ypaBHEHHUIA.
H3ydeHue Teopuu paBHOCHJIBHOCTH YpaBHEHUH U ee npuMeHeHus. [loBTopeHue

3alMMCH  pelIeHHs CTaHJApPTHBIX YPaBHEHUH, NPHEMOB MpeoOpa3oBaHU
YpaBHEHHH Ul CBEJICHHS K CTAaHIApPTHOMY YPaBHEHHIO.
Pemenne paLOHANBHBIX, HppaLMOHANBHBIX, TI0Ka3aTeNbHBIX U

TPUTOHOMETPUUYECKHUX YPABHEHUM 1 CUCTEM.

HMcnonp3oBaHue CBOMCTB M IpaukoB (GYHKUHH JUISL pELIeHHs ypaBHEHHH.
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IToBTOpEHVE OCHOBHBIX IPHEMOB PEILEHUS CUCTEM.
Pemienne ypaBHEHMH C TNpPUMEHEHHMEM BCeX IIPUEMOB (pa3NIOXKEHHS Ha
MHOXXUTENH, BBEIEHUS HOBBIX HEM3BECTHBIX, MOACTAHOBKU, rpa(uueckoro
METOa).

Pemenue cucreM ypaBHEHHUH C MPUMEHEHUEM Pa3IMYHBIX CIIOCOOOB.
O3HakoMJIeHHE ¢ OOLIMMM BOTIPOCAMH PEIUECHHUs] HEPABEHCTB U UCIIOJIB30BAHUE
CBOMCTB ¥ rpaukoB (YHKLUHMHI NPH peLIEHUH HEPABEHCTB.

PelneHue HepaBeHCTB M CHUCTEM HEPAaBEHCTB C IPUMEHEHUEM pa3IHMYHBIX
CIOCO00B.

ITpuMeHeHne MaTEMaTHUYECKUX METOJOB [UIA PELIEHUs COAepKaTelbHbIX 3a1ad
U3 pa3M4HbIX 00JacTell HayKH U NPaKTHKU. FHTepnpeTHpoBaHUE pe3ynbTaToB
C YYETOM peallbHbIX OrpaHU4EeHHH

HAYAJIO MATEMATHYECKOI'O AHAJIM3A

IMocnenoBaTeILHOCTH

O3HaKOMJIEHHE C IOHATHEM YHCIIOBO NOCIEeN0BaTENBHOCTH, CIIOCO0aMH ee
3alaHusl, BEIYUCICHUAMHE €€ WieHOB. O3HaKOMIICHHE C OHITHEM Ipeesa
HoCJie0BaTeNbHOCTH. O3HAKOMIICHHE C BBIYHCIIEHHEM CYMMBI.0€CKOHEYHOTO
YHCIIOBOTO ps/ia Ha IIPUMEpE BEIYUCIECHHS CYMMbI 6ECKOHEYHO YObIBaromei
reoMeTpUYECKOl nporpeccu .Pemenne 3anay Ha npuMeHeHUe HOpMyJIbI
CYMMBI 6ECKOHEYHO YOBIBAIOLIEH TeOMETPHYECKOM MPOrPECCHH.

ITpousBoaHasi u ee
NpHMeHeHHe

O3HaKOMJIeHHE C IIOHSITHEM NPOU3BOAHOM. M3ydenre u GpopMyarpoBaHue ee
MEXaHMYECKOTO ¥ T€OMETPUIECKOr0 CMBICIIA, U3yYEHHE arOpPUTMA
BBIYUCIICHUA [IPOU3BOIHOM Ha IPUMEpPE BEIYUCICHHUS MTHOBEHHOM CKOPOCTH M
YITI0BOro K03 duimeHTa KacaTenbHoi. COoCTaBlIeHHe YpaBHEHHS KacaTelbHOM
B 001ieM Buze. Y cBoeHue npaBwil quddepeHnupoBanus, TaO MBI
MPOU3BOJHBIX 3JIEMEHTAPHBIX (DYHKLUH, NIPUMEHEHUE JUIS

I epeHIpoBaHus QyHKIMHM, COCTaBICHNA YPaBHEHHUs KacaTelbHOIM.
H3ydeHue TeopeM O CBA3M CBOMCTB (DYHKLMH U IIPOM3BOIHOM, HOPMYITUPOBKA
ux. IIpoBeeHHe C MOMOIIBIO MPOU3BOIHOMN UCCIIENOBAHMS (YHKIMH, 3aJaHHOM
(bopMynoit. YCTaHOBIEHHE CBSI3H CBOMCTB (DYHKIMH U MPOU3BOJHOM IO MX
rpacukam. [IpuMeHeHre NPOU3BOAHOM TS pellleHus 3a0ay Ha HaX0XICHHE
HauOOJIbIIero, HAMMEHBIIET0 3HAYSHHUS ¥ Ha HaXO0XKIEHHE IKCTpEMyMa.

ITepBooGpa3Hasi 1 MHTerpa

O3HakoMJIEHHE C MTOHATHEM UHTErpaja 1 nepBoodpasHoil. V3ydenue npaBuia
BBIYMCIIEHUS NIepBO0Opa3Hoii u TeopeMbl HetoTona—Jleit6auna. Pemenne
3a/lay Ha CBs3b IIEPBOOOPA3HOI U €€ IPOM3BOIHOM, BEIYHCIICHHE
nepBooOpasHoi Wt faHHOH (yHKIMuU. Pemenre 3aqa4 Ha MpUMEHEHHE
UHTErpaja Uil BBIYUCICHUA (QU3NYECKUX BEJIMYMH U IUIomaeit

3JEMEHTBI KOMBUHATOPUKHU, TEOPUM BEPOATHOCTEU U CTATUCTHUKHA

OcHoBHbIE noHsiTus | M3ydeHne mnpaBuna KOMOMHATOPHKM M NPUMEHEHHE @PH  PEIICHUH
KOMOHMHATOPHKH KOMOWHATOPHBIX 3a1a4. .
Pemenne KOMOWHATOPHBIX 3ajady METOHOM IepeGopa H IO IPAaBUIY
YMHOXEHHS.
O3HakOMIJIEHHE C ITOHATHUSAMH KOMOMHATOPHKHU: pa3sMELIEHHSMH, COYETaHUAMHY,
IIepecTaHOBKAaMU U (OpMyYJIaMHU JUIA UX BBIYHCICHHU.
OObscHeHWe M IpuMeHeHHe (OpMyn Ui BBIYMCICHHS pa3sMEIUCHHI,
IIEpECTaHOBOK U COUETAHMH NPH pEIICHUH 3aj1ay.
OsHakomaeHne ¢ 6uHoMoM HproToHa u TpeyronsHukoM ITackans.
Pemenne mnpakTHYeCKMX 3ajady C MCIONB30BAHHEM IOHATUH M IpPaBUI
KOMOUHATOPHKHU
JJ1eMeHTBI Teopun | M3yyeHue KI1acCHYECKOro ONpENeSIeHHs] BEPOSTHOCTH, CBOMCTB BEPOSATHOCTH,
BEPOATHOCTEMH TEOPEMBI 0 CyMME BEPOATHOCTEN.
PaccMoTpeHue IpUMepoB BBIUMCICHUS BEpOsATHOCTeH. PemeHue 3agad Ha
BBIYMCIIEHHE BEPOATHOCTEN COOBITUM
IIpencraBienue JaHHbIX | O3HaKOMIIEHHE C MPEACTABICHUEM YUCIOBBIX JAHHBIX M UX XapaKTePUCTUKAMHU.
(Tabauupbl, auarpammbl, | Pemenye npakTHYeCKUX 3afa4y Ha 00pabOTKY YMCIIOBBIX JAHHBIX, BBIYUCICHUE
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rpaduku)

HUX XapaKTEPUCTHK

IT'EOMETPUS

HpﬂMble H TIUIOCKOCTH B
NPpOCTPaHCTBE

QopMyIMpPOBKa M OPUBEACHHE JNOKA3aTENbCTB IPU3HAKOB  B3aUMHOIO
pAaCIIONIOKEHHA MpAMBIX M IJIOCKOCTeH. PacrosHaBaHMe Ha depTexax H
MOZENAX PpasIMYHBIX CIy4aeB B3aMMHOIO pACIOJNOXKEHHS IpAMBIX H
IIOCKOCTEH, apryMEHTHPOBAHUE CBOMX CY>KACHHM.

@opMyIUpOBaHUE OINpPENENCHUN, NPHU3HAKOB U CBOMCTB IapalIeNbHBIX H
NEPNEHAUKYIAPHBIX INIOCKOCTEH, IBYTPAaHHBIX U IMHEMHBIX YTIIOB.
BrInosiHeHHE IOCTPOEHHUs YIJIOB MEXIY NpPAMBIMH, NPSIMONH U IUIOCKOCTBIO,
MEXy MIOCKOCTAMH MO OIMCAHMIO U paclO3HaBaHUE X Ha MOJEIIX.
ITprMeHeHre NPU3HAKOB U CBOMCTB PaCcIOIOXKEHUS NMPSAMBIX W IUIOCKOCTEH MpH
peleHuy 3agay.

N3o0paxxeHne Ha  pUCYHKax W KOHCTPYMpOBaHHE Ha  MOJIENX
NEPHEHANKYNIAPOB M HAKIOHHBIX K IUIOCKOCTH, IpPSMBIX, IapajlebHbIX
TUTOCKOCTEH, YIJIOB MEX XY MPSMOH M INIOCKOCTBHIO XU 000CHOBaHHE TIOCTPOCHHUSL.
Pemenue 3amay Ha BBIYUCIEHUE TE€OMETPHYECKHMX BeIM4YMH. ONHUCHIBaHHE
pPacCTOAHUS OT TOYKM [AO IUIOCKOCTH, OT NPAMOM NO IUIOCKOCTH, MEXIY
TUIOCKOCTSAMHU, MEXAY CKPEIUBAIOIIUMHUCS NPSIMBIMHU, MEXIY MPOU3BOJIBHBIMU
¢Gurypamu B IpOCTPaHCTBE.

@DopMyIUPOBAaHUE U JOKA3bIBAHHE OCHOBHBIX TEOPEM O PACCTOSHHUIX (TEOpEM
CYILECTBOBAHHS, CBOHCTBA).

H3o6paxeHue Ha 4yepTexkax M MOJENSIX pacCTOSHHUA U OOOCHOBaHHME CBOHMX
cyxneHuif. OrmpeneneHHe W BBIYMCICHHE pACCTOSHUHM B IPOCTPAHCTBE.
[TpumeHenne GOpMyT U TEOPEM IUTAHUMETPUH [UIS peIIeHUs 3a1ay.
O3HakOMJIEHHE C IIOHATHEM MapallIelbHOTO IPOEKTHPOBAaHUA M  €ro
CBOMCTBaMH. DPopmynuposanue meopemsvl 0 HAOWAOU  OPMO2OHANLHOU
NPOEKYUU MHO20Y20IbHUKA.

ITpumMeHeHne Teopur U1 000CHOBAHUS OCTPOESHHUM U BEIYHCIICHUM.
ApryMEHTHpOBaHHE CBOMX CYXIEHHH O B3aUMHOM  paCIlOJOXEHUU
MPOCTPAHCTBEHHBIX GUTYp

MHororpaHHuKu

OnucaHue UM XapakTepUCTHKa  pPasfNMYHbIX BHOOB  MHOTOIDaHHHKOB,
NepeYUCIIEHHE UX IEMEHTOB ¥ CBONCTB.

H3o06paskeHue MHOTOTPaHHUKOB ¥ BHITIOJHEHHE IIOCTPOCHUS Ha U300pakeHUAX
Y MOJEJSAX MHOTOrPaHHUKOB.

Breryucnenve  TUHEHHBIX DJEMEHTOB M YIVIOB B MPOCTPAHCTBEHHBIX
KOH(UTypauysix, apryMEeHTUPOBAHUE CBOUX CYXKIECHHUM.

XapakTepucTika M H300paXKEHHE CEYEHUs, pA3GepMKU MHO202PAHHUKOS,
BBIYHMCIIEHHE MIIOINAJEH TOBEPXHOCTEMN.

ITocTpoenue npocTedmux cedyeHui KybOa, Mpu3Mel, nmupaMupbl. IIpuMeHeHue
(axTOoB ¥ CBEACHUH U3 INTAHUMETPUH.

O3HakOMJIEHME C BUAAMH CHUMMETPUI B IPOCTPAaHCTBE, (OPMYIUPOBAHUE
OmpeneNneHid U CBOMCTB. XapaKTepUCTHKa CHUMMETPMM Tel BpaIlEHUS U
MHOTOTPaHHUKOB.

ITpuMeHeHHe CBOMCTB CUMMETPHH MPH PELIEHUH 3a/a4.

Hcnonp3oBanue NpHoOPETEHHBIX 3HAaHM UL MCCIEeNOBaHMs U MOJETNPOBaHU
HECJIOXKHBIX 3aJay.

H3006paxkeHHE OCHOBHBIX MHOTOTPAaHHHKOB M BBIIIOJHEHHE PHCYHKOB IIO
YCJIOBHSM 3a/1a4

Tesia 4 NOBEPXHOCTH
BpaleHust

O3HaKOMJIEHHE C BUAAMH TeJ BpalleHus, GOpMyIUpOBaHHE HX ONpENeNeHUN U
CBOMCTB.

DopMyNTUpOBaHHE TEOPEM O CEYEHHMH WIapa IUIOCKOCTBI0 M IUIOCKOCTH,
KacaTeJbHOM K cepe.

XapakTepucTUKa ¥ U300pakeHue Tel BpallleHUsl, UX Pa3BEpPTKH, CEUEHHUS.
Pemienrie 3amady Ha IIOCTPOCHHME CEUEHHM, BBIYHCICHHE [UIMH, PacCTOSHMH,
yrioB, momaneil. [IpoBeneHue n0Ka3aTeNbHBIX pacCyXACHUH NpH pelICHUU
3ajay.

[TpuMeHeHHe CBOMCTB CHUMMETPHM IIpU pELICHUH 3ajad Ha Teja BpaIlleHHud,
KOMOWHALIMIO TEJ. )

N300paxkeHHe OCHOBHBIX KPYIJIBIX TE€Jl U BBINOJHEHUWE PUCYHKA MO YCIOBHIO

3aJaqu

H3mepenust B reomeTpun

O3HakOMJIEHHE C TTOHATHAMU IIOIIATH H 00beMa, aKCHOMaMH U CBOMCTBaMH.
Pemenue 3agay Ha BBIUMCICHHE IUIOIIAAEH IUIOCKHX (pl/ll’yp C IIPUMEHECHUEM
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COOTBETCTBYIOIUX (POPMYI ¥ (paKTOB U3 IIAHHUMETPHH.

W3ydyenue TeOpeM O BBIYHMCIEHUM 00BEMOB MPOCTPAHCTBEHHBIX TEJl, PEIIEHHE
3ajla4 Ha NpUMEHEeHHe (GOPMYN BBIYHUCIIEHHS 0OHEMOB.

Hsyuenue  ¢opMyn IS BBIYMCICHHMS  IUIOIIAZEH  [OBEPXHOCTEH
MHOT'OTPaHHHMKOB U TeJ BpaLleHHs. ’

O3HakoMJIEHHE C METOJOM BBIUUCIICHHUS TUIOLIAAN [TOBEPXHOCTH CHEPBL.
Pemenye 3aa4 Ha BBIYUCIICHUE IUTOLIAIEH MOBEPXHOCTH IMPOCTPAHCTBEHHBIX
Ten

KoopauHaTbl M BeKTOpBI

O3HaKkOMJIEHHE C TOHATHEM BeKTopa. M3ydeHHe [HeKapTOBOH CHCTEMBI
KOOPJMHAT B NPOCTPAaHCTBE, MOCTPOEHUE IO 3aJaHHBIM KOOpPAUHATAM TOYEK H
TJIOCKOCTEH, HAXOXICHHE KOOPIMHAT TOYEK.

HaxoxneHue ypaBHEHUM OKpPYXXHOCTH, Cdepsl, IUIOCKOCTH. BrluucneHue
PACCTOSHUIM MEXIY TOUKAMHU.

H3ydeHue CBOMCTB BEKTOPHBIX BEJIMYMH, MPABWJI Pa3/IOKEHHS BEKTOPOB B
TPEXMEPHOM IIPOCTPAHCTBE, IpaBMJ HaXOXIEHHA KOOpIMHAT BEKTOpa B
NPOCTPaHCTBE, IPaBUJI NEUCTBHI ¢ BEKTOpPaMH, 3alaHHBIMH KOOPJHHATAMH.
[TpuMeHeHHe TEOPHH IIPHU PEIeHHH 3a]a4 Ha JEeHCTBHUS C BEKTOPaMHL.

H3ydeHue CKaJApHOTO IIPOM3BENCHUS BEKTOPOB, BEKTOPHOIO YpPaBHEHUS
IpsIMOH U TIoCcKOCTH. [IpMEHeHHe TEOpHH NIPY pEeLeHHHU 3a0a4 Ha JEeHCTBUS C
BEKTOpaMHM, KOOPIMHATHBIH METOX, IPUMEHEHHE BEKTOPOB JIS BBIYHCIIECHU
BEJIMYMH YIJIOB U PACCTOSHUIA.

O3HaKOMJIEHHE C JOKa3aTeNbCTBAMU TEOPEM CTEPEOMETPHH O B3aUMHOM
PAaCIIONOXEHHHU MPSIMBIX U IIIOCKOCTEH C MCIIONb30BAHHEM BEKTOPOB
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3. YYEBHO-METOAUYECKOE " MATEPUAJIBHO-TEXHUYECKOE
OBECHEYEHHUE ITIPOr'PAMMBI YYEBHOU JUCIHUIIIAHBI <MATEMATHKA»

MaTrepuajibHO-TEXHHYECKOe o0ecnevyeHne JUCIHIIHHBI

[Iporpamma y4eOHOMH AUCHUILTAHBI «MaremMaTukay peau3yercst B y4eOHOM KaOUHETe MaTEMaTHKH U

MaTEMaTHYCCKUX TUCLHMIIJIHNH.

O6opynoBanue (ocHameHHne) y4eOHOro Kabunera:

— KOMIUIEKT y4eOHO-METOUIECKUX JTOKYMEHTOB;

— HaIJSIHBIE TOCOOuUs (CTEH/IbI, IIAKaThl);

— ayaUTOpHAas IOCKa C MArHUTHOH IOBEPXHOCTHIO;

— paboune yueOHbIE MECTa 110 KOJIUIECTBY ITOCAI0UHBIX MECT.
— Paboyee MecTo npenonasarens.

Texnuvyeckue cpeacTBa 00yIeHHUs:
—  MyJIbTHMEIUHHBIN POEKTOD;
—  3KCIIO3HWIIMOHHBIA SKpaH;
— CpeICTBa TEIEKOMMYHHUKAIIUH;
—  KOMIIBIOTED.
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4. PEKOMEHAYEMAS JIUTEPATYPA

OcHOBHBIE HCTOYHHKH /IJISI CTYI€HTOB .
bammakxos M.J. Marematuka: anrebpa u Hauajla MAaTEMaTH4ECKOTO aHAIN3a, TEOMETPHSL:
y4eOHHUK JUIA CTYyIEHTOB NTPO(eCCHOHATEHBIX 00pa30BaTeNbHBIX OPraHU3aliii, 0CBaUBAIOIIIX
npodeccuu u cnenuanbaoctu CI10. — M.,2017

bammakos M.J. MaTemartuka: anredpa 1 Hadajla MAaTeMaTUIECKOIO aHAIN3a, FTEOMETPUS:
C6opuuk 3amad mpoUIEHOMN HAPaBICHHOCTH: Y4€0.110CO0HE AT CTYAEHTOB
npodeccuoHaNbHBIX 00pa30BaTEeIbHBIX OpraHU3alKi, OCBAHBAIOLIMX MTPOGECCHH U
cnennansHoctd CITO. — M.,2017

bammvakoB M.M. Martemaruka: anre6pa 1 Hauara MaTeMaTHYECKOTO aHaJIi3a, TEOMETPHSL:
3agauHuk: y4e0. mocobue i CTyI€HTOB Npo(ecCHOHATBHBIX 00pa30oBaTEeIbHbIX
opraHu3anui, ocBauBaroumx npodeccun u cnenunaibaocta CI10. — M.,2017

bammakoB M.M. Matemaruka: anrebpa 1 Hauajla MaTeMaTHIeCKOTO aHaIi3a, TeOMETPHS:
OJNEeKTPOHHBIN y4e0-METOA. KOMIUIEKC JJIS CTYJEHTOB NMPO(ECCHOHATBHBIX 00pa30BaTeIbHBIX
OpraHu3aIyi, ocBauBaroluXx npodeccun u cnenuaibnocta CI10. — M.,2017

bammakoB M.U. Maremaruka (6a30BbIit ypoBeHs). 10 kirace. — M., 2014.

bammaxos M.W. Maremaruka (6a30BbIit ypoBeHs). 11 kmace. — M., 2014,

bammvaxoB M.U. Anrebpa u Havana ananusa, reomerpus. 10 xiacc. — M., 2013.
bammaxo M.M. Maremaruka (6a30Bb1it ypoBens). 10 kimace. Coopuuk 3amaq: yueo.
nocobue. — M., 2008.

bammakoB M.M. Matemaruka (6a30Bblif ypoBeHs). 11 kiacc. CoopHUK 3a1a4: yueo.
mocodue. — M., 2014

I'yceB B.A., I'puropeeB C.I'., UBonruna C.B. Maremaruka: anrebpa u Hayaia
MaTeMaTHYeCKOro aHallu3a, FeOMETpUsl: Y4eOHUK JUIsl CTYJEHTOB MPO(heCcCHOHATBHBIX
o0pa3oBaTeNbHBIX OpraHU3alnii, OCBauBaroIX npodeccun u cneruabHoctd CI10. —
M.,2017

Konsarun FO.M., Tkauea M.B, ®eneposa H.E. u np. Maremaruka: anrebpa u Hayana
MaTeMaTHYECKOTo aHau3a. Anredpa U Havajla MaTeMaTH4ecKoro ananusa (0a3oBbIi U
yray6nensslit ypoeHu). 10 knace / nox pen. A.b.Kwmwxuenko. — M., 2014.

Komsarun KO.M., Tkauea M.B., ®eneposa H.E. u np. Maremaruka: anrebpa u Hagana
MaTeMaTH4YeCKOro aHaju3a. Anredpa U Hadaja MaTeMaTHUecKoro aHaiusa (6a30BbId U
yrinyonenssiid ypoBan). 11 knace / mox pen. A.b.XKwxuenko. — M., 2014

Jns npenogaBareeii
06 o6pazoBanuu B Poccuiickoit @enepaunu: penep. 3akon 0129.12.2012No273-D3 (B pen.
®enepanpubix 3aKk0HOB OT 07.05.2013 No 99-@3, ot 07.06.2013 No 120-®3, ot 02.07.2013
No 170-®3, ot 23.07.2013 No 203-®3, ot 25.11.2013 No 317-®3, ot 03.02.2014 No 11-®3,
ot 03.02.2014 No 15-®3, ot 05.05.2014 No 84-®3, o1 27.05.2014 No 135-®3, ot
04.06.2014 No 148-®3, ¢ u3mM., BHeceHHbIMU DenepanpHbiM 3akoHOM oT 04.06.2014 No 145-
@3, B pex. ot 03.07.2016, c u3m. ot 19.12.2016.)
[Ipuka3 MunucrepctBa o6pa3zoBanus U Hayku PO ot 31 gexabps 2015 r. N1578 "O
BHECEHUH M3MEHEHUH B (efiepasibHbIi roCy JapCTBEHHBIN 00pa30BaTeIbHbIN CTaHAaPT
cpenHero ob1ero oopa3oBaHusl, yTBEp)KICHHBIH NIpHka3oM MuHHCTEpCTBA 00pa30BaHUs |
Hayku Poccuiickoit @enepanuu ot 17 mas 2012 r. N413"
[Tucemo JlemapTaMeHTa rocyJapCTBEHHOM MIOJUTUKY B chepe MoAroToBKH paboyux KaJpoB U
JITO MunuctepcrBa obpazoBanus 1 Hayku PD ot 17.03.2015 Ne 06-259 «Pexomennanuu 1mo
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4. TlpumepHas OCHOBHas 0Opa3oBaTeIbHAas IporpaMma CpeaHero oouero oopa3oBaHus,
omoOpeHHas permeHneM GeaepaTbHOro yaeOHO-METOUUECKOT0 00BeIMHEHUS TI0 00IeMy
o6pazoBanuro (1poToko ot 28 urons 2016 r. No2/16-3)

5. bammakxoB M.M. MaTtematuka: KH. JUIst IpenoaaBaress: MeToa. nocobue. — M., 2013

6. bammaxos M.U., Lisranoslll.V. Metoauueckoe mocodue uist moaroToBku k EI'D. — M.,

2014.

HNuTtepHer-pecypcesl
1. www.fcior.edu.ru (MupopmanmoHHble, TPEHUPOBOYHBIE U KOHTPOJIbHbIE

MaTepUasbl).
2. www.school-collection.edu.ru (Enunas xomrexuuu nudpoBsIX 00pa3oBaTeIbHbIX

pecypcos).
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5. O®OPMJIEHUE JONOJHEHHHA W W3MEHEHWI, BHECEHHBIX
PABOYYIO ITIPOI'PAMMY

Paccmotpeno Ha 3acenanun [IK

[TpoToxoi No OT « » 20 i

JlomoHeHU s, U3MEHEHUs], BHECCHHBIE B IPOTrpamMMy Ha y4eOHBIN roj

Tabnuna 5.1 — JlonoJHEHUS ¥ U3MEHEHUS, BHECEHHBIE B pab04yr0 IIporpamMmy

Ne pasgena paGoueid

CopaepxaHue U3MeHEHUH U J0NOJTHEHHUIH
NpOrpamMMBbl




