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[Iporpamma paszpaborana Ha ocHoBe Tpeboanuii ®I'OC cpenHero oo1IETO
oOpa3oBaHUsl, TPEIBIBISIEMBIX K CTPYKTYpE, COJCpPKAHHIO U pe3yJibTaram
OCBOCHMsSI  yuyeOHOM  mucuuruimHbl  «Maremaruka: anrebpa ¢ Hayaia
MaTEMaTUYECKOr0 aHaIN3a; T€OMETPUS», B COOTBETCTBUM C PEKOMEHJIALUIMHU 10
OpraHu3alliyd MOJYyYEHUs CPEHEro OOIIero 0Opa3oBaHUsS B MpelesaX OCBOCHUS
[IIICC3 na ©6a3e OCHOBHOro 0OIIEro oOpa3oBaHUA C YYETOM TpeOOBAHMIA
dbenepalibHbIX TOCYAapCTBEHHBIX 00pa30BaTEIbHBIX CTAaHAAPTOB M IMOJIy4aeMOU
npodeccuu WM CHEIHATbHOCTH CpPEIHEero MpodecCHOHaTbHOro 00pa3oBaHMs,
YTBEPKJICHHOMY MpUKa3oM MuHuCTEpcTBa 00pa3oBaHusl M Hayku Poccuiickoii
®enepaunu Ne976 ot «11» aBrycra 2014 r.

Pabouas mporpamma pa3paboraHa Ha Kadenpe MaTeMaTHUKE U METOIUKE €€
MIPETOAaBaHHUS

PazpaboTunk(u) paboueii mporpamMmsi:
npenogasaresb nHCTUTYTa CIIO JIbikoB E.H.

Peniensenr:
ep6atsix B.E., kanauaatr guz-Mar. HayK, TOUEHT
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1. MOSICHUTEJBbHASA 3AIINCKA
1.1. O0mas xapaKkTepuCTUKA y4eOHOM TN CUMIIHHBI

[Iporpamma ob1reoOpa3oBaTenbHON yueOHON AucuUIUIiMHa «MaTemaTHka:
anredpa M Hayajga MAaTeMaTUYECKOrO aHalld3a; T€OMETPUs» MpEeJHA3HAYEHa I
U3Y4YEHUs] MaTEeMaTUKA B MPO(EeCCHOHAIBHBIX O0pAa30BaTEIbHBIX OPraHU3ALUAX
CIIO, peanu3yromux o00pa3oBaTebHYI0 MPOrpaMMy CpPEeIHEro  oOIIero
oOpazoBaHMsi B  TIpeleliax  OCBOCHHUS  OCHOBHOM  mpodeccHOHaIbHOM
obpazoBarenbHoil mporpammel CITO (OIIOIT CIIO) Ha 6a3e OCHOBHOTO OOIIETO
o0pa3oBaHMsl TpPH MOATOTOBKE KBAIM(DHUIIMPOBAHHBIX pPabOUYMX, CIyXKallUX MU
CIEIMATMCTOB CPETHETO 3BEHA.

[Iporpamma paspaborana Ha ocHoBe TpeboBanuit ®I'OC cpennero obuiero
o0pa3oBaHUsl, TPEIBSIBISEMBbIX K CTPYKTYpE, COJEpPKAHHIO U pe3yJibTaTam
OCBOGHMsSI  yuyeOHOM  gucuuiuimHbel  «Maremaruka: anrebpa ©  Havaia
MaTEMaTUYECKOr0 aHaJIN3a; F€OMETPHS», B COOTBETCTBUHM C PEKOMEHJALUAMHU IO
OpraHu3alliy MOJYYEHHUs CpeaHero obmero oOpa3oBaHMs B Mpeaeraax OCBOEHUS
00pa3zoBaTEeIbLHBIX MTPOTPAMM CpPEIHEr0 MPOoPECCUOHATILHOTO 00pa3oBaHus Ha 0ase
OCHOBHOrO 00mero oOpa3oBaHHsi C ydeToM TpeOoBaHUU  (eaepalibHbIX
rOCyJapCTBEHHBIX 00pa30BaTEIbHBIX CTAaHAAPTOB M MOJy4aeMOW mpodeccuu uiu
CHEUATbHOCTH CpPEAHEro MNpo(ecCHOHATBHOrO O0pa3oBaHUs, YTBEPKIECHHOMY
npukazoM MuHuctepcTBa oOpazoBanus U Hayku Poccuiickoit deneparuun Ne976
ot «11» aBrycra 2014 r.

[Iporpamma opreHTUpOBaHA HA JOCTH>KEHUE CIACAYIONIUX LIEJICH:

o (popMupoBaHue NMpeaCcTaABJIEHNA O MAaTEMAaTUKE KaK YHUBEPCAIbLHOM
A3bIKE€ HAYKH, CPEICTBE MOJEIUPOBAHUS SIBJICHUH M MpPOLECCOB, 00 HOEAX H
METOJIaX MaTEMAaTHUKU;

o pa3BuTHe JIOTUYECKOTO MBIILIECHUS, MPOCTPAHCTBEHHOTO
BOOOpAXKEHUS, AITOPUTMUYECKON KYJIBTYPbl, KPUTUYHOCTH MBIIIUICHUSI HA YPOBHE,
HeoOxomuMoM  Juisi  Oyaymiedt  mpodecCUOHAIbHOM — JMeATEIbHOCTH,  JUIS
MIPOJIOJIKEHUS 00pa30BaHUS U CaMOOOPa30BaHMUS;

o OBJIaJleHHEe MaTeMAaTHYeCKMMHM 3HAHUSIMM ¥  YMEHUSIMH,
HEOOXOJIMMBIMUA B TIOBCEAHEBHOM >KW3HH, ISl U3YUYEHHUS CMEKHBIX €CTECTBEHHO-
HAy4YHbIX JUCUUIUIMH Ha 0a30BOM YPOBHE M JUCHUIUIMH MNPOPECCHOHAIBHOIO
[MKJIa, JJI9 MOJydeHus: 00pa30oBaHUs B 001acTsAX, HE TPEOYHOIUX YyriayOJeHHOU
MaTEeMaTUYECKOM MOJATOTOBKHU;

o BOCIIUTAHME CPEJICTBAMH MATEMATHKH KyJbTYPhl  JTUYHOCTH,
MOHMMAHUSl 3HAYMMOCTH MATEMAaTUKHU [JIi HAy4YHO-TEXHUYECKOro Mporpecca,
OTHOIIICHUS K MaTeMaTHUKEe KaK K YacTH OOIIEeYeIOBEUYEeCKOW KYJIbTYphl uepes
3HAKOMCTBO C HCTOpPUEW pPa3BUTHUS MaTEMATHUKHU, BOJIIOLUEH MaTeMaTUYECKUX
UJIEH.

OcHoBy OpOrpamMMbl  COCTaBIIIET  COAEP)KAHHUE, COIVIACOBAHHOE C
TpeboBaHusIMU  (perepaibHOTO  KOMIIOHEHTAa TOCYJAapCTBEHHOTO  CTaHIapTa
cpeaHero (IoJIHOro) o01iero oopa3oBaHus 6a30BOr0 YPOBHSI.

B nmporpamme yueOHbIN MaTepuan NpeAcTaBieH B GopMe depeayromierocs
Pa3BePTHIBAHUSI OCHOBHBIX CO/CPKATEIBHBIX JIMHUM:
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- aneebpauveckas JAuUHUSA, BKIIOYAIONIAS CUCTEMATU3AlMIO CBEJICHUM O
YHCJIax; U3y4YeHUE HOBBIX U 0000IIEHUE paHee U3YUEHHBIX orepaluil (BO3BeICHHE
B CTEIEHb, M3BJICUCHUE KOpHS, JIorapuMUpoBaHHE, CUHYC, KOCHUHYC, TaHTEHC,
KOTaHT'€HC M 0OpaTHbIE K HUM); U3yUY€HHE HOBBIX BHUJIOB YHCIIOBBIX BBHIPOXKECHHUM U
dbopMys; COBEPIICHCTBOBAHUE MPAKTUYECKUX HABBIKOB M  BBIUUCIUTEIHHOU
KyJbTYphl, PAacCUIMPEHHE M COBEpPUICHCTBOBAHME alreOpanvyeckoro anmnapara,
chOpMHPOBAHHOTO B OCHOBHOW IIIKOJIE, W €ro MNPUMEHEHHE K pEUICHUIO
MaTEeMaTUYECKUX U TPHUKIATHBIX 33129,

- meopemuKo-QyYHKYUOHAIbHASL JUHUS, BKIIOYAIONIas CUCTEMATU3alMI0 U
pacIMpeHne CBEACHUN O (PYHKITUSIX, COBEPIICHCTBOBAHNE IpapUISCKUX YMCHHUI,
3HAKOMCTBO C OCHOBHBIMH HJESIMHU M METOJaMH MaTEMaTUYeCKOTO aHain3a B
o0beMe, TO3BOJISIONIEM HCCIEIOBAaTh d3JEMEHTapHbie (YHKIMM W pEmaTh
MIPOCTEUIITNE TEOMETPUIECKHE, (PU3NUECKUE U IPYTHUE MPUKIIATHBIC 3a1a4H;

- JUHUA YpAaBHeHUll U HepageHcme, OCHOBAaHHAs Ha TMOCTPOCHUU W
MCCJIEIOBAHUM MAaTeMaTHYECKUX MOJIEJeH, mepeceKaronasics ¢ aareopandeckomn u
TEOPETUKO-(PYHKIIMOHAIbHON ~ JIMHUSIMH M BKJIIOYAIOIIAs ~ pa3BUTHE |
COBEPILICHCTBOBAHUE TEXHUKU alredpandeckux MpeoOpa3oBaHUN JJid PEIICHUS
ypaBHEHUH, HEPABEHCTB M CHUCTEM; (HOPMHUPOBAHHUE CIIOCOOHOCTH CTPOUTH H
UCCJIEIOBATh MPOCTEUINNE MATEeMATHUYECKUE MOJICTU MPU PEIICHUH MPUKIIAIHBIX
3aj1a4, 3a7a4 U3 CMEXXHBIX U CTICIIMAIbHBIX TUCIUTLINH;

- eeomempudecKkas JAuHUs, BKIIOYAIONIAS HATJSIHBIE TPEJACTABICHUS O
MIPOCTPAHCTBEHHBIX ()UTYpax U U3YUYCHHE UX CBOKCTB, OPMUPOBAHUE U PA3BUTHE
MPOCTPAHCTBEHHOTO  BOOOpaKEHWs, Pa3BUTHE CIIOCOOOB T€OMETPHYCCKHUX
U3MEPCHUM, KOOPAWHATHOTO H  BEKTOPHOTO  METOJOB  JUIA  PCIICHHUS
MaTEeMaTUYECKUX W TMPHUKIATHBIX 33129,

- cmoxacmuvecKkasi J1uHusi, OCHOBaHHAasT Ha Pa3BUTUU KOMOWHATOPHBIX
YMEHUH, TPEJICTABICHUA O BEPOATHOCTHO-CTATHCTHUYECKUX 3aKOHOMEPHOCTSIX
OKPYXAIOIIEro MHUpA.

Pa3BuTHe conepkaTreabHBIX JUHUNA COMPOBOXKIAETCS COBEPIICHCTBOBAHUEM
WHTEJUICKTYaJbHBIX M PEUEBBIX YMEHHUU IyTeM OOOTaIleHUs MaTeMaTH4YeCKOTO
S3BIKA, PA3BUTHUS JJOTHYECKOTO MBIIIJICHUSI.

Marematuka  sBisieTcss  (GyHAaMEHTaIbHOW  0011e00pa3oBaTebHON
JTUCHUTUIMHOM CO  CIIOKHUBIIMMCS YCTOWYUBBIM  COJIEpKAHUEM U OOIIUMH
TpeOOBAHUSIMU K MOATOTOBKE oOydaronuxcs. Peanuzamus oOmux 1esiaei n3ydeHus
MaTeMaTUKH  TPATUIIMOHHO (OpPMHUPYETCS] B  YETHIPEX HAMPABICHUAX —
MeToauyeckoe (oOiee TMpeacTaBlieHHe 00 HAesSX M METOoJax MaTEeMaTHUKH),
WHTEJUICKTYaJlbHOE  Pa3BUTHE,  YTHJIWUTAPHO-TIparMaTHYECKOEC  HaIpaBJICHHC
(oBmageHue HEOOXOMUMBIMH KOHKPETHBIMM 3HAHUSMH W YMCHHSIMH) U
BOCIIMTATEILHOE BO3JAEUCTBHE.

[Mpodpunmsarus 1menell MareMaTHueckoro oOpa30BaHUS  OTpakaeTcs Ha
BBIOOpE MPUOPUTETOB B OPTaHU3AIUMU YICOHON NEeATeTbHOCTH oOyvatomuxcs. s
TEXHUYECKOTO M €CTECTBEHHO-HAYYHOTO MPOQMIs BBHIOOp IIENIe CMemaeTcs B
MparMaTuyeCcKOM HaIpaBJIEHWH, TPEIyCMATPUBAIONIEM YCHWJICHHE M PaCIIUPEHUE
MPUKIATHOTO  XapakTepa M3YYCHUS] MAaTeMaTHK{; TMPEeUMYIIECTBEHHON
OpHEHTAllMM Ha aNTOPUTMUYECKUN CTHJIb TO3HABATEIBLHON NEATeIbHOCTH. /[
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2YMAHUMAPHO20 U _COYUATILHO-IKOHOMUYECKO20 npouneti bonee XapakmephbiM
ABNAEMCA_ycuneHue 00WeKyIbmypHol cocmasiawel Kypca ¢ opuenmayue Ha
8U3YATbHO-00PA3HBII U NO2UYECKUN CIUIY V4eOHOU pabombl.

W3ydyeHne MaTeMaTUKU Kak Y4eOHOTo IpeaMeTa 00ecreuynBaeTCs:

— BBIOOPOM pa3IMUYHBIX NOJIXOJ0B K BBEJACHUIO OCHOBHBIX ITOHATHII;

— (QopMHpOBaHMEM CHUCTEMbl YYEOHBIX 3aJaHHUN, OOECIEUYMBAIOIINX
3¢ (EeKTUBHOE OCYILIECTBICHUE BHIOPAHHBIX LIEJIEBBIX YCTAHOBOK;

— oOorameHueM CIeKTpa CTUJe ydueOHOW JAesITeTbHOCTH 3a CYeT
COTJIACOBAaHUSl C BEAYIIMMH JACSITEIbHOCTHBIMH XapaKTEPUCTUKAMH BBIOpAaHHOMN
npodeccumu.

[IpodunpHas cocraBisiomas OTpa)kaeTcsi B TPeOOBAaHUSAX K IMOATOTOBKE
OOyJaroIIMXCsl B YaCTH:

— o0miel CUCTeMBbl 3HAHUM: COJEp)KATEeNbHbIE MPUMEPHI HCIIOIb30BAHUS
MaTeMaTHUYECKUX UJIeH U METOAOB B MPO(ECCHOHATIBHOM e TENbHOCTH;

— yMEHHMil: paznuuue B YpOBHE TPeOOBaHUIl K CIOKHOCTH MPUMEHSIEMbIX
aJITOPUTMOB;

—  NPAKMUYEcKo20 UCHONb308AHUS NPUOOPEMEHHbIX 3HAHUU U YMEHUU:
UHOUBUOYATILHO2O Y4eOHO20 Onblma 8 NOCMPOEHUU MAmemMamuyeckux mooenetl,
8bINOIHEHUU UCCTIe008AMENbCKUX U NPOEKMHbIX pabom.

Takum oOpa3om, mporpaMMa OpPHUEHTUPYET Ha NPUOPUTETHYIO pOJIb
MPOLIECCYANbHBIX XapAKTEPUCTHK Yy4eOHON paldOoThl, 3aBUCAUUMX OT MNPOPUIL
npo(hecCHOHANBPHOM TOATOTOBKH, AaKIICHTUPYET 3HAaYeHUE TIOJIYYCHHs OIbITa
UCTIOJb30BaHUSI MaTEMaTUKN B COJIEPIKATENbHBIX M MPO(ECCHOHATFHO 3HAYMMBIX
CUTyallusiX TI0 CpPaBHEHHIO C (POpMaTbHO-YPOBHEBBIMU  PE3YJIbTaTUBHBIMU
XapaKTePUCTHKAMH O0yUYCHHUSI.

[lepeuens TeM B Kypce MaTEMaTHKH SIBIISIETCS OOLIUM i BcexX mpodumeit
MOJIy4aeMoro npogeCCUHOHAIIBHOTO 00pa30BaHMs U MPH BCeX 00OBbEeMax y4eOHOro
BPEMEHH HE3aBUCHUMO OT TOTO, SIBJISIETCS JIU IpeaMeT 0a30BbIM WIH NPOPUIbHBIM.
[Ipennaraemple B MPUMEPHOM TEMATUYECKOM IUIAHE pa3Hble O0OBEMBbI yueOHOTO
BPEMEHM Ha M3y4YEHUE OJHOW U TOH K€ TeMbl PEKOMEHIYETCSl MCIOJIb30BaTh IS
BBITMIOJIHEHMSI Pa3JIMYHbIX YUeOHbIX 3aaHuil. Tem caMmbIM pa3nuyusi B TpeOOBaHUSX
K pe3yibTataM OOY4YEHHs MPOSBSITCS B YpPOBHE HAaBBIKOB I10 PELIECHUIO 33/1a4 U B
OTIBITE CAMOCTOSATEIBHON PAOOTHI.

B mporpamme xypcusom BbIAENEH MarepHall, KOTOPHIM MPH H3YYCHUH
MaTeMaTHKHU U Kak 0a30BOro, U Kak MPOPMIBHOTO Y4eOHOTO MpeaMeTa KOHTPOIIIO
HE TIOJJICKUT.

[IPUMEPHOE COJIEPYXAHUE YUYEBHOM JUCLIATIIMHBI

Bsenenne

Marematuka B  HayKe, TEXHHUKE, HSKOHOMHUKE, HH(POPMALMOHHBIX
TEXHOJOTUAX M TMPAKTUYECKOW JAesaTenbHOCTH. Llenn W 3amaum  HU3ydeHUs
MaTEMAaTUKH B YUPEXKICHUSIX CpeIHEro npodecCuoHaIbHOTr0 00pa30BaHUs.

AJI'EBPA

Pa3zBurHe NOHATHSA 0 YUCIE

Lensie u paroHanbHble yncna. [efictBurensHple yncina. [IpubnrxkeHHble
BbIUUCIIEHUS. [Ipubnusicennoe sHaueHue eIutiuHbl U NO2PEUHOCIU NPUOIUNHCEHUU.



Komnnexcnuie uucna.

KopHu, crenenn u jorapupmsol

Kopuu u crenenu. KopHu HaTypanbHOM CTENEHM U3 YMCIA U UX CBOICTBA.
CreneHu C palUOHaJIbHBIMU  IOKa3aTelssMHM, uUX cBoMcTBa.CreneHu ¢
IEUCTBUTENBLHBIMU MOKa3aTenaMu. Ceoticmeéa cmeneHu ¢ OeucmeumenbHbim
nokasamenem.

Jlorapudm. Jlorapudm uncna. OcrosHoe nozapughmuieckoe moircoecmao.
HecsatTuunbie 1 HaTypanbHble Jorapudmsl. [IpaBuna neiicTBuil ¢ norapupmamu.
Ilepexo0 k Hoeomy ocHosaHuio.

[IpeoOpazoBanue  anreOpamyeckux  BelpaxxeHud.  [IpeoOpazoBanue
palMOHAIIbHBIX, MPPALMOHAIIbHBIX CTENICHHBIX, NIOKAa3aTeJIbHbIX U
Jorapu(pMUUECKUX BBIPAKEHUH.

OCHOBBI TPUTOHOMETPHUH

Pannannasa mepa yria. BpamarensHoe nBmxenue. CHHYC, KOCUHYC, TAHTE€HC
U KoTaHreHc uucia. OCHOBHbIE TPUTOHOMETPUYECKHE TOXIECTBA, (OPMYIIbI
npuseneHus. CHHyC, KOCHHYC U TAHT€HC CYMMBI U Pa3HOCTH ABYX yriloB. CUHYC H
KOCHUHYC JBOWHOTO yria. @opmynvl nonosunnozo yena. llpeobpazosanusi cymmul
MPULOHOMEMPUYECKUX (DYHKYULL 6 Npou3gedeHue U Npou3BeoeHus. 8 CYMMY.
Buipaowcenue mpuconomempuueckux @Qynkyui uyepe3 maueeHc NOJOBUHHO20
apeymenma. IIpeoOpa3oBaHus MPOCTEHIINX TPUTOHOMETPUUECKUX BbIPAXKECHUIA.

[Ipocrenmue TPUTOHOMETPUYECKUE YpaBHEHUS. Pemenne
TPUTOHOMETPUUECKUX  ypaBHEHUU. [Ipocmeuwiue mpuecoHomempuieckue u
HepaseHcmea. Apkcunyc, apKKOCUHYC, ApKMAaH2eHc Yucda.

DYyHKUMH, UX CBOICTBA U rPaQuKH

Oyukuuu. OO0nacTh oOmNpeneseHUuss W MHOXKECTBO 3HA4YeHW; Tpadux
GyHKUIMH, TOCTpOoeHUE TpaduKoB GYHKUNN, 3aJaHHBIX PA3IMYHBIMU CIIOCOOAMH.

CaoiicTBa byHKIMH: MOHOTOHHOCTB, YETHOCTb, HEYETHOCTb,
OTrPaHUYEHHOCTh, MEPUOAUYHOCTh. IIpomMexyTku Bo3pacTaHuss u yObIBaHWUS,
HauOosblllee M HAaUMEHbLIEe 3HAYEeHUsA, TOUYKH OHKcTpemyMa. ['paduueckas
uHTeprperauusd. I[Ipumepsl (QyHKUMOHAJIBHBIX 3aBUCHUMOCTEH B  pealIbHBIX
IpoLeccax v sIBJICHUSIX.

O6patubie  dyukuu. Qbaacmv  onpeoeieHus u  001ACmMb  3HAYEHULL
oopamnou ¢yuxkyuu. I'padux oOpaTHOM QyHKITNH.

Apudmernueckre onepauun Haa GyHKuusMu. CrioxHas — QyHKUuUs
(KOMITO3HITH).

CreneHnble, noka3zartejbHbIe, JorapupmMuveckmne n
TPUTOHOMeTpUYecKHe (PYHKIMHU

Omnpenenenus QPyHKIMMA, UX CBOWCTBA U TpauKH.

Obpamuvle mpueconomempuiecKue QyHKyuu.

[IpeoOpazoBanust rpadukoB. [lapannenpHBIA  TEPEeHOC, CUMMETPHS
OTHOCUTEJIBHO OCEM KOOPIHMHAT U CUMMETPHUSI OTHOCUTEIBHO Hadajla KOOpAUHAT,
CUMMETPHUSI OTHOCUTENIBHO MPSAMOM Y= X, PacTSHKEHUE M CXKATUE BIOJIb OCEU
KOOpJIMHAT.
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HAYAJIA MATEMATHUYECKOT'O AHAJIU3A

[TocnenoBarensHocTH. CrocoObl  3alaHUs M CBOMCTBAa  YHUCJIOBBIX
MOCJIEA0BATEIBbHOCTEN. Ilonamue 0 npeoeine noc1e008amebHOCHU.
Cywecmeosanue npeoena MOHOMOHHOU O2PAHUYEHHOU NOCIe008aMeNbHOCU.
CymMupoBaHue nocieoBaTeabHoCcTe. beckoHeuHo yObIBarolas reoMeTpuyecKast
IIPOTPECCHS U €€ CyMMa.

llonsmue o nenpepvigenocmu hyHKyuu.

[IpousBoanas. Ilonarue o nmpou3BoAHON (YHKIUHU, €€ TEOMETPUUECCKUI U
buznyeckuit cMbIca. YpaBHEHHE KacaTelbHOU K rpaduky QyHkuuu. [IponsBoaHbie
CyMMBbI, Pa3HOCTH, MNPOU3BEICHHs, 4YacTHOro. [Ipom3BOAHBIE OCHOBHBIX
aJeMEeHTapHbIX QYyHKIUH. [[puMenenrne mpou3BOAHON K MCCIEIOBaHUIO (DYHKITHI
U TIOCTPOCHUIO TpapuKoB. [Ipouszsoonvie o0Opamuou QYHKyuu u KOMHOZUYUU
@dyukyuu.

IIprMepbl UCIIONIB30BAHUA IIPOU3BOJHOM I HAXOXKACHUS HAWIIy4dIIEero
pelleHNs B NPUKIAAHBIX 3anadax. Bropas mpousBojHas, €€ reOMETPUYECKUN U
¢uznueckuit cmbica. [IpuMeHeHHe NPOU3BOAHON K HCCIEeNOBaHUIO (QYHKIUN U
nocTpoeHuto rpapukoB. HaxoxxaeHwe ckopocTH A Ipolecca, 3aJlaHHOro
dbopmyIoit u rpapuKoM.

IlepBooOpa3nas u unHterpan. [IpuMeHeHne ONpeneNeHHOT0 MHTErpaia s
HAXOXICHUS IUIOAnM KpuBojguHenHOM Tpanenuu. @Oopmyna HerooTona -
Jleitonuna. IlpuMepsl MpUMEHEHHs] HHTETpasia B PU3UKE U T€OMETPHH.

YpaBHeHMs U HEPABEHCTBA

PaBHOCHMIBHOCTH ypaBHEHMH, HEPABEHCTB, CUCTEM.

PanmonansHelie, nppaliMoHaNbHbIE, TOKA3aTEIbHBIE U TPUTOHOMETPUYECKUE
ypaBHeHUs1 W cucteMbl. OCHOBHbIE MpUEMbl HUX pelieHus (pa3joKeHue Ha
MHO>KUTEIN, BBEJICHHE HOBBIX HEU3BECTHBIX, TIOJICTAHOBKA, FPpa)uIECKUil METOL).

PanmonansHble, HppaLMOHAIBHBIE, TIOKA3ATEIbHBIE U MPUSOHOMEMPUUECKUE
Hepasercmea. OCHOBHBIE TNpUEMBl MX peuieHus. lcrnosp30BaHUE CBOWCTB U
rpadukoB GYHKIIMN MpU PEIICHUH YPABHEHHUN U HEpaBEHCTB. MeTo MHTEPBAJIOB.
N300pakeHre Ha KOOPJAWHATHON TUIOCKOCTH MHOKECTBA PEIICHWN ypaBHEHHUH U
HEPABEHCTB C JBYMs IEPEMEHHBIMU U UX CUCTEM.

IIpruMmeHenne MaTeMaTH4eCKMX METOHOB Ul PELICHMS COIEPIKATEIbHBIX
3aJa4 U3 Pa3MYHbIX 00JacTel Hayku U NpakThku. VHTepnperanus pe3yibTraTta,
YYET pEAIbHBIX OTPAaHUYCHUM.

KOMBHUHATOPHUKA, CTATUCTHKA n TEOPUSA
BEPOSITHOCTEM

JJIeMEHTbI KOMOMHATOPUKH

OcHOBHBIC TIOHATHUSI KOMOMHATOPWKU. 3ajJadyd Ha TMOJCYET YHcia
pa3MelleHnid, TepecTaHOBOK, coyeTaHuil. Pemienne 3anay Ha nepedop BapUaHTOB.
®opmyna Ounoma Hprorona. CBoiicTBa OWHOMHHAIBHBIX KOI(DPHUITMEHTOB.
Tpeyronbauk [lackans.

DJIeMeHThI TEOPHH BePOSITHOCTEM

CoObITHE, BEPOSITHOCTh COOBITHS, CIOKEHHUE U YMHOXKEHHE BEPOSITHOCTEH.
Ionsamue o neszasucumocmu cobvimuil. /[uckpemunasn cay4aunas 8eIU4UHA, 3aKOH
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ee pacnpeoenenus. Yucnogvle Xapakmepucmuku —OUCKPEmMHOU  CY4atHOU
senuyunsl. [lonsamue o 3aKkone OOnbUIUX YUCEI.

JJIeMEHTbl MATEMATHYECKOM CTATHCTUKH

[Ipencrabienne AaHHBIX(TAOIUIBI, AWArpaMMbl, TpadUKH), 2eHepanbHAs
COBOKYNHOCMb, 6blOOpKA, cpedHee apugmemudeckoe, meouana. Illowamue o
3a0a4ax Mamemamuyeckou Cmamucmuxuy.

Pewenue npaxmuueckux 3a0ay ¢ npumenenuem 6eposSimMHOCIMHbIX MEMO008.

I'EOMETPUSA

IIpsiMmble ¥ IJIOCKOCTH B MPOCTPAHCTBE

B3anmHoe pacnonioxkeHue IByX MNPsAMBIX B mpocTpaHcTBe. [lapamienbHOCTD
npsAMor W MIockocTh. [lapamienbHOCT T1IOCKOCTEW. [lepnenauKyIsspHOCTh
NpsAMOM M IUIOCKOCTH. [lepneHauKkynsp ¥ HAKIOHHAs. YTOJI MEXAY INPAMOU U
IJIOCKOCTBIO. JIByrpaHHbIit YTOIL Yron MEXTY TJTIOCKOCTSIMM.
[leprieHIUKYJISIPHOCTD JIBYX IJIOCKOCTEH.

['eomeTpuyeckue npeodpa3oBaHusi MPOCTPAHCTBA: MapaJUICIbHBIA TEPEHOC,
CUMMETPHUSI OTHOCUTEIIBHO IIOCKOCTH.

[TapannensHoe mpoeKkTUpOBaHME. [l10WadbL oOpmo2oOHANbHOU NPOEKYUU.
N306pakeHne npoCcTpaHCTBEHHBIX GUTYD.

MHoOrorpaHHuKH

Bepiunsl, pedpa, rpanu MHOTOTrpaHHUKa. Pazeepmka. MHo2oepaHtble yanbil.
Buinyxknvle mnocoepannuxu. Teopema Junepa.

[Ipuzma. Ilpsimas wu  wuakiownas nupusma. llpaBuibHas  npusma.
[Tapannenenunen. Kyo6.

[Mupamupa. IlpaBunbHas nupamuna. ¥Ycevennas nupamuoa. Terpasap.

Cummetpuu B KyOe, B apajuieienunese, B npusme u nupamuoe.

Ceuenus ky0a, IpU3Mbl U MUPAMUJIBI.

[IpeacTaBnenre o MPaBUIBLHBIX MHOTOTPAaHHUKAX (TETpadap, KyO, OKTa’p,
JOJCKAdIP U UKOCAdIP).

Tena u MOBEPXHOCTH BpallleHUSA

Humuuaap u kouyc. Yceuewnwui rounyc. OCHOBaHHME, BBICOTA, OOKOBas
NOBEpXHOCTh, oOOpa3yromias, pa3Beprka. Ocegvle ceyeHusi U  CeueHus,
napannenvbHvle 0OCHOBAHUIO.

Hap u cdepa, ux ceuenus. Kacamenvnas niockocmo K cghepe.

HN3mepennst B reoMeTpuu

O6neM u ero uzmepenue. urerpaibpHas hpopmyna oobema.

@opMynbl 00beMa Ky0a, MNPSMOYTOJIBHOTO Napajijiesienunena, MPU3MBbI,
nuinubapa. Dopmynasl o0beMa mnHpaMuabl U KoHyca. DopMyibl  ILIOIIAAH
MOBEPXHOCTEH IMIIMHIpa U KOHYyca. DopMyIibl 00beMa 1apa u miomaan chepsl.

[Tono6ue ten. OTHOIICHUS TIJIOIIAIeH MTOBEPXHOCTEH U 00BEMOB MTOAOOHBIX
TeJ.

Koopaunarsl 1 BeKTOpBI

[IpsamoyronibHast (IekapToBa) CUCTEMa KOOpPJAMHAT B MPOCTPAHCTBE.
dopMynia pacCTOSTHUS MEXIY JIBYMS TOYKaMH. YPaBHEHUS CPEPbI, nI0CKOCMuUU
NPSMOU.
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Bekropel. Moayns BekTopa. PaBeHCTBO BEKTOpOB. CIOXEHUE BEKTOPOB.
YMHOXXEHME BEKTOpa Ha 4uciio. PasnolkeHue BEKTOpa I10 HANPABICHUSAM. YTOJ
MeXIy IByMs BekTopaMu. [Ipoexumss BekTopa Ha ocb. KoopauHaTel BeKTOpa.
CkaysipHOE IPOU3BEACHUE BEKTOPOB.

Hcrnons3oBaHne KOOPAMHAT U BEKTOPOB IIPU PELICHUM MATEMATHYECKUX U
IIPUKJIAJAHBIX 3a7a4.

1.2. Mecrto yueOHOI TMCHUIIUHBI B Y4eOHOM IJIaHe

[Iporpamma yueOHOUM aucuumuHbel «O/Y.02 Marematuka: anredpa u
Hayaja MaTeMaTUYECKOI0 aHajau3a; FeOMETpUs» NpelHa3HauYeHa i1 H3yYCHHUs
MaTEeMaTHUKUd B YUPSKICHUSIX  CpeAHEro mpodeccuoHaIbHOro o0pa3oBaHus,
peanu3yomux o0pa3oBaTEIbHYI0 MporpaMmy cpeaHero (moJHOro) oOIero
oOpa3oBaHMsl, MPHU TMOATOTOBKE KBATU(DHUIIMPOBAHHBIX CHEIHAIUCTOB CPEIHETO
3BeHa. [lo mporpamme  yriiyOjJeHHOW MOArOTOBKU. YPOBEHb OOpa3oBaHMS:
OCHOBHOE o0miee oOpa3oBanue. Kamudukanus:  nenaror mno (uU3MYECKOM
KYJIbTYpE U CIOPTY.

[Tpoduns nomyyaemoro nmpodeccnoHanIbHOro 00pa3oBaHUs: T'yMaHUTaPHbBIN
(mpu peanuzanuu IpPOrpaMmbl CPETHETO OOIIET0 00pa30BaHuUs).

JucuuninuHa usydaercs Kak 0a30Bbli y4eOHBII IpeaMeT.

B yuebnpix mnanax [IIICC3 yueOHas aucrurinHa «MaTeMaTrKa» BXOJIUT B
COCTaB OOIIMX 00I11e00pa30BaTENbHBIX YYEOHBIX AUCIUIUIMH, (POPMHUPYEMBIX W3
oOs3aTenbHbIX peaMeTHbIX o0nactedt PI'OC cpeanero oduero oopazoBaHus, s
cnequanbHocteid  CIIO  cootBercTByromero mnpoduis npopeccuoHaNIbHOIO
oOpazoBanus. M3yyaercs B 1,2 cemecTpax.

1.3. Pe3yabTaThbl 0CBOEHHS YUeOHO THCHMNIHHBI

OcBoenue  cojepxkaHus  yd4eOHOM  AgucuuIiUuidHbl  «MaTeMaTukay

o0ecrneunBaeT JOCTHKCHHUE CTYICHTAMH CIEAYIOIUX PE3YIbTaTOB:
. JIUYHOCMHBIX

- cOpMHUPOBAHHOCTH TMPEACTABICHUN O MaTeMaTHKe KaK YHUBEPCAIbHOM
SI3BIKE HAYKH, CPEJCTBE MOJCIUPOBAHUS SBJICHUN M MPOIECCOB, UISIX M METOJaX
MaTEeMaTHKH;

-  MOHMMaHHWE 3HAYUMOCTH MAaTEMaTUKH [JIi HAyYHO-TEXHHUYECKOTO
nporpecca CHOPMHPOBAHHOCTh OTHOIIEHUS K MaTEeMaTHKE Kak K 4YacTH
OOIIEYeIOBEYECKONM KyJNbTYphl 4e€pe3 3HAKOMCTBO C UCTOpUEH pa3BUTHS
MaTEMaTHKH, PBOJIIOIMEH MaTEMAaTUYECKUX UJICH;

— Ppa3BUTHE JIOTUYECKOTO MBIILIIEHUS, MPOCTPAHCTBEHHOTO BOOOPaKEHUS,
AITOPUTMHUYECKOU KYJIbTYPhI, KPUTUIHOCTU MBIIIJICHUSI HA YPOBHE, HEOOXO0IUMOM
JUTst Oymymie mpoeCCHOHAIBHOMN NIeATeTbHOCTH, ISl TPOIOJDKEHUS 00pa30BaHMUs
¥ caM00Opa30BaHUs;

— OBJIQJICHUC MAaTEeMaTUYCCKUMHU 3HAHMSIMHU M YMECHHUSIMH, HEOOXOIUMBIMHU B
MOBCEHEBHOM KM3HU, JJISI OCBOCHUS CMEKHBIX €CTECTBEHHO-HAYYHBIX JUCITUTUIHH
U JIUCHHMIUIMH TPO(PECCHOHAIBHOTO IIMKJIA, JUIA TOJy4YeHHS OOpa3oBaHUS B
00J1acTsX, HEe TPEOYIONUX YriyOJeHHOW MaTeMaTUYeCKOW MOITOTOBKH;

— TOTOBHOCTb M CHOCOOHOCTH K OOpa3oBaHHIO, B TOM YHCIE



11

caMOOOpa30BaHNIO, HA MNPOTSHKEHUM BCEH MKU3HU; CO3HATEIHLHOE OTHOIIEHUE K
HEIMPEPHIBHOMY O0Opa30BaHUIO KaK YCJIOBHIO YCHEIIHOW Mpo(ecCHOHATbHON U
OOIIIECTBEHHOM JESTEIIbHOCTH;

— TOTOBHOCTb M CIIOCOOHOCTb K CaMOCTOATENbHON TBOPUYECKOW U
OTBETCTBEHHOMU J1€ATEbHOCTH;

— FOTOBHOCTb K KOJUIEKTUBHOM paboTe, COTPYTHUYECTBY CO CBEPCTHUKAMHU B
o0pa3oBaTeIbHOM, OOIIECTBEHHOIOJIE3HOM, y4eOHO-HCCIIeI0BATEIhCKOMH,
MPOEKTHOMW U IPYTUX BUJIAX JEATECIbHOCTH;

— OTHOIIEHUE K Mpo(EecCHOHATBHON NESITEIHbHOCTH KaK BO3MOXKHOCTH
y4acTUsi B PEHICHWHU  JIMYHBIX,  OOINECTBEHHBIX,  TOCYJapPCTBEHHBIX,
OOIIEeHAITMOHABHBIX TIPOOJIEM;

. MemanpeomMenHuIx:

— YMEHHUE CaMOCTOSTENIBHO OINPEAEISTh LEIN ACATENBbHOCTH U COCTABIIATh
IUIaHBl  JAESTENBHOCTH; CaMOCTOSATENIBHO OCYILECTBIISATh, KOHTPOJIMPOBATh M
KOPPEKTUPOBATh JACSATEIBHOCTD; MCIOJIb30BaTh BCEBO3MOMKHBIE PECYPCHI IS
JOCTHKEHUSI TIOCTABJICHHBIX LEJel W peanu3alid IUIAHOB JI€ATEIbHOCTH;
BbIOMpATh YCHEIIHbIE CTPATETUN B PA3JINYHBIX CUTYAIUX;

— yYMEHHME MPOAYKTHMBHO OOLIaTbCS M B3aMMOJCHCTBOBATH B IIPOLIECCE
COBMECTHON  JEATEIbHOCTH, YUYUTHIBaThb MO3MLIMM  JIPYTUX  YYaCTHHUKOB
NeATEIbHOCTH, 3P PEKTUBHO pa3peliaTb KOHPIUKTHI,

— BIIQJICHUE HaBbIKAMU I[103HABATEJIbHOM, Y4YEOHO-MCCIENOBATEIbCKON U
MPOEKTHOW JE€ATEIbHOCTH, HAaBBbIKAMHU pa3pelieHus MpoOJeM; CIHOCOOHOCTh H
TOTOBHOCTh K CAMOCTOSITEIbHOMY IOMCKY METOJ0OB PEIICHUS MPAKTUUECKUX 3a]1a4,
MPUMEHEHUIO PA3IMYHBIX METO/IOB MTO3HAHUS;

— TOTOBHOCTb M CIIOCOOHOCTh K CaMOCTOATENbHON HWH()OPMAMOHHO-
MO3HABATEJIbHOMN JESTENIbHOCTH, BKIIIOUAs YMEHUE OPUEHTUPOBATHCS B Pa3IMUYHbBIX
UCTOYHMKAX  MH(OpMalMM, KPUTHYECKH  OLIEHUBATh  HHTEPIPETHPOBATH
uH(pOpMaIIMIO, TOTYYaEeMYIO U3 Pa3IMYHbIX HCTOUHUKOB;

— BJIQJICHUE S3BIKOBBIMH CPEACTBAMHU: YMEHHUE SICHO, JIOTUYHO M TOYHO
u3JlaraTh CBOIKO TOUKY 3PEHHUSI, UCIIONb30BaTh aJI€KBAaTHBIE S3bIKOBBIE CPECTBA;

— BJIaJICHHE HaBbIKAMU TIO3HABATEJILHOM peQIeKCUH KaK OCO3HaHUs
COBEPILIAEMbIX JEUCTBUHA W MBICIAUTENBHBIX MPOLECCOB, HX PE3YJIbTATOB H
OCHOBAHM, TPaHMI] CBOETO 3HAHUS U HE3HAHMS, HOBBIX MO3HABATEIbHBIX 3a/1a4 U
CPEIICTB JIJISl UX TOCTHXKEHHS;

—  LEJEeYCTPEMIICHHOCTh B  [OUCKaX W NPHHIATHUM  PELICHH,
CO00pa3UTENbHOCTh U MHTYHIIHS, Pa3BUTOCTh MPOCTPAHCTBEHHBIX MPECTABICHUN;
CHOCOOHOCTH BOCIIPUHUMATH KPAacOTy M TaApPMOHUIO MHUPA;

. npeoMemHuIX:

— c(hopMHpPOBAaHHOCTh MPEJCTABICHUNA O MaTeMaTHKe KaK YaCTH MHPOBOU
KyJIbTypbl W MECT€ MaTeMaTUKd B COBPEMEHHOM IMBMWIIM3AIMM, CHOCcO0ax
OINKCAHUs SIBJICHUN peaibHOTO MUpa HAa MaTEMaTHYECKOM SI3BIKE;

— c(opMHpPOBAaHHOCTH MPEICTAaBICHUM O MaTEMaTHUYECKUX MOHATHUAX Kak
BOXHEHIINX MaTeMaTUYECKUX MOJENAX, IMO3BOJISIIOIIMX OINUCHIBATh M HU3YyYaTh
pa3HbIE IPOLECCHI U SIBICHUS;
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- IIOHUMAaHUE  BO3MOXHOCTH aKCHOMAaTHU4YECKOTO IIOCTPOCHUS
MaTEMaTUYECKUX TEOPUIL;

— BJIAJEHUE METOJAMH JOKA3aTEIbCTB U aJrOPUTMOB PEIICHUS, YMEHHUE UX
IIPUMEHSITh, TPOBOJINUTH JT0KA3ATENbHBIE PACCYKIACHHUS B XOJI€ PEUICHUS 3a1a4;

— BJIAJICHUE CTaHJApPTHBIMU [PUEMaMU PEIICHHS pPalHOHAIbHBIX U
UPPALMOHATIBHBIX, TOKA3aTEIbHbIX, CTENEHHBIX, TPHTOHOMETPUYECKUX YPABHEHHI
Y HEPABEHCTB, UX CHUCTEM;

- VCIIOJIb30BaHUE F'OTOBBIX KOMIIBIOTEPHBIX IPOTPAMM, B TOM YUCIIE JUIs
IIOMCKA IYyTH PELICHMs U WUIIOCTPALMU PEUICHNS YPABHEHUN U HEPABEHCTB;

—  C(OPMHUPOBAHHOCTb  NPEJACTABICHUNH OO0  OCHOBHBIX  IOHATHUAX
MaTEMaTUYECKOI0 aHaIM3a U X CBOMCTBAaX, BJIAJICHUE YMEHHEM XapaKTEepU30BaTh
NOBEIEeHNE (PYHKUIMHA, HCIIOJIB30BAHUE IMOJYYEHHBIX 3HAHUN ISl ONMCAHUA U
aHaJIN3a PEAIbHBIX 3aBUCHMOCTEN;

— BJAQJCHUE OCHOBHBIMHM MOHATUSMHU O IUIOCKUX W NPOCTPAHCTBEHHBIX
reOMETPUUYECKUX (PUTypax, UX OCHOBHBIX CBOMCTBAX;

- c(pOpMHUPOBAHHOCTh YMEHUS PACIIO3HABATh F€OMETPUYECKUE (PUTYypbl HA
yepTekax, MOJIEISAX U B PEaJIbHOM MHUPE;

- TNPUMEHEHHE U3YYEHHBIX CBOWCTB F€OMETPUUYECKUX PUTYP U popMyn IS
pelIeHUs TEOMETPUYECKUX 3a7a4 U 3a/1a4 C IPAKTUIECKUM COACPIKAHUEM;

— c(OpMUPOBAHHOCTH NMPEACTABICHUI O MPOIECCaX U SBJICHUAX, UMEIOLIUX
BEPOSITHOCTHBIN XapakTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSX B PEAJIBHOM MHpE,
OCHOBHBIX IOHATHAX 3JIEMEHTAPHOM TEOPUM BEPOSATHOCTEN; YMEHHHM HAaXOIUTh U
OLICHUBATh BEPOSITHOCTU HACTYIUJICHUS COOBITHII B MPOCTEUIINX MPAKTUYECKUX
CUTYalMsIX U OCHOBHBIE XapaKTEPUCTUKHU CIIy4alHbIX BEJINYMH;

— BJIQJICHUE HABBIKAMHU MCIOJIb30BAHUSI TOTOBBIX KOMIBIOTEPHBIX MPOTrpamMm
IIPU PELIECHUY 3a/]a4.

B pesynbrare m3yueHus y4deOHOW aucuuUIUIMHBI «Maremaruka: ainredpa u
Hayajla MaTeMaTHYECKOr0 aHaJIM3a; T€OMETPUs 00yUaroIUnics TOKEH

3HATH/IIOHUMATD.

o 3HAYEHWE  MaTEeMaTW4YeCKOM  HayKu Ui pelleHus  3aj1ad,
BO3ZHMKAIOIIMX B TEOPUU U MPAKTHUKE; IIMPOTY U B TO )K€ BPEMSI OTPAaHUYEHHOCTH
IIPUMEHEHUSI MATEMAaTUYECKUX METOJOB K aHAJIM3Y U UCCIEAOBAHUIO IIPOLECCOB U
SBJICHUI B IPUPO/JIC U OOIIECTBE;

o 3HAYEHUE MMPAKTUKHA U BOIIPOCOB, BOSHUKAIOLIMX B CAMON MAaTeMaTUKE
Uist GOpPMHUPOBAHUSL M PA3BUTHUSI MATEMAaTHUYECKOW HAayKH; HCTOPHUIO Pa3BUTHS
MOHATHS YUCIIA, CO3JAaHN MATEMATHYECKOTO aHAIN3a, BOSHUKHOBEHHUS U PA3BUTHUSA
r€OMETPUH;

o YHHUBEpPCAJbHBIA  XapaKTep 3aKOHOB JIOTUKM MaTeMaTHYECKUX
paccyXIeHul, UX TPUMEHUMOCTb BO BCEX 00JIACTSIX YEIIOBEUECKOU JeSITEIbHOCTH;
o BEPOSITHOCTHBIM XapaKTep pa3Iu4yHbIX MPOLECCOB OKPYKAIOIIETO

MUpa.

“ IloMuMo yKa3aHHBIX B JIaHHOM pa3jesie 3HaHUuM, B TpeOOBaHUS K YPOBHIO IMOJTOTOBKHU
BKJTIOYAIOTCS TAK)KE 3HAHMSI, HEOOXOIUMBIE /ISl OCBOCHUS TIEPEUNCIICHHBIX HUKE YMEHUI.
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AJITEBPA

yMeTb!

o BBINIOJIHATh apu(MeTUYeCKre JeUCTBUS HAJl YHCIAMH, COYETas
YCTHBIE U MUCbMEHHBIEC MPUEMBbI; HAXOIUTh MPUOJIMKEHHBIC 3HAUCHUSI BETUYUH U
MOTPENIHOCTA  BBIYMCICHUM (aOCONMIOTHAsE M OTHOCHUTENbHAsA); CpaBHUBATH
YUCJIOBBIC BEIPAKCHHS,

o HaXOJIUTh 3HAYCHUS KOPH, CTETICHH, Jorapudma,
TPUTOHOMETPUUYECKUX BBIPAKEHUM Ha OCHOBE OMpPEICICHUS, HCIONb3Yys MpH
HEOOXOJMMOCTH HWHCTPYMEHTAIbHBIE CPEACTBA; MOJIb30BATHCS MPUOIMKEHHOM
OLICHKOW MpU MPAKTUYECKUX pacyeTax;

o BBITIOJIHATh MPEe0Opa3oBaHUsl BBIPAKEHUM, NpUMEHSS (HOPMYJIbI,
CBSA3aHHBIE CO CBOMCTBAMH CTEMEHEH, JorapudmMoB, TPUTOHOMETPUUECKUX
GyHKIH;

UCI0JIL30BATh NMPHOOpPeTeHHbIe 3HAHUSI M YMEHHSI B NPAKTHYECKOM
eATeJbHOCTH U NMOBCETHEBHOM KU3HMU:

o JUIS TIPAKTUYECKUX pacdyeToB Mo Qopmyiiam, BKIOYas (HOPMYIIHI,
COJIEpIKaIlie CTENEHH, PaJuKaIlbl, JOrapuMbl U TPUTOHOMETpUUYECKre (HyHKIIIH,
UCIIOJIb3Ysl TMpPU HEOOXOJMMOCTH CIPAaBOYHBIE MaTepuajabl W MPOCTEHIINE
BBIYHCIIUTEIBHBIE YCTPOUCTBA.

DOyHKUUM U TpaduKu

yMeTb!

® BBHIYHCIIATH 3HaUCHUE (PYHKIMH 0 33JaHHOMY 3HAYEHHUIO apryMEHTa MIpu
pa3IUYHBIX croco0ax 3a1aHus QyHKIUU;

® ONpEeNsSITh OCHOBHBIE CBOWCTBA UYMCIIOBBIX (DYHKIIMHA, WIUTFOCTPUPOBATH
UX Ha rpadukax;

® CTpOUTh TpadUKH H3YyYEHHBIX (PYHKIUH, WILIIOCTPUPOBATH MO Tpaduky
CBOMCTBA AJIIEMEHTAPHBIX (PYHKITUH;

® IICII0JIb30BaTh MOHATHE (PYHKIMH JJIs ONMCAHUS U aHAIM3a 3aBUCUMOCTEN
BCIINYWH;

HCIO0JIL30BaTh NMPHOOpPEeTEeHHbIe 3HAHUSI M YMEHHSI B NPAKTHYECKOW
eATEJHLHOCTH U NMOBCETHEBHOM KU3HMU:

o JUISL OTIMCAHUSl C TOMOINIbI0 (PYHKIIMH Pa3IUYHBIX 3aBUCUMOCTEH,
MPEICTABIICHUS UX TpadUuecKu, UHTEPIPETAINH TPadruKOB.

Hauyana maTeMaTH4ecKOro aHaju3a

YMETh.

o HAXOJUTh MPOU3BOJAHBIC AIEMEHTAPHBIX (PYHKITUH;

° UCIIOJIb30BaTh MPOU3BOJHYIO [UJIi M3YyYEHUS CBONCTB (YHKUUNA WU
MOCTPOEHUS TPaPUKOB;

o OPUMEHATh  MPOU3BOAHYIO ISl  MPOBEIEHUS  NPUOJIMKEHHBIX

BBIUMCIICHUW, pelaTh 3aJa4yd [PUKIAJHOIO XapakTepa Ha HaXOXKJICHUE
HauOOJIBILIEr0 U HAMMEHBIIETO 3HAYCHMUS,;

o BBIYUCIIATh B NPOCTEHIIMX ClOydasgx IUIOMAAM M OOBEMBI C
VCIIOJIb30BAaHUEM OIPEIEIEHHOTO NHTETPAA;

HCMOJIb30BAaTh NPHOOPETEHHbIC 3HAHUA W YMEHHUS B NPAKTHYECKOH
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NAeATeJbHOCTH U MOBCEAHEBHOM KU3HU JUIS:

o peuieHuss  NPUKIAJHBIX  3374a4, B TOM  YHUCJIE  COLMAIBHO-
HPKOHOMUYECKUX U (PU3NYECKUX, Ha HAUOOJbIIME U HAUMEHbIINE 3HAYEHUS, HA
HAaXO0XKJIEHUE CKOPOCTU U YyCKOPEHHSI.

YpaBHeHUs U HEPABEHCTBA

yMeTh:

o pemiath  palMOHAJIbHBIE,  IOKa3aTelbHbIe,  JIOTapU(MUYECKHE,
TPUTOHOMETPUYECKNE YPABHEHUS, CBOIAIIMECS K JIMHEMHBIM M KBaJpaTHbIM, a
TaKX€ aHAJOTHUYHBIEC HEPABEHCTBA U CUCTEMBI,

o UCIIOJIBb30BaTh IpaUuecKuii METOJl pEIICHUs YpaBHEHUH U
HEPAaBEHCTB;

o n300pakaTb Ha KOOPJIWHATHOW IIJIOCKOCTH PpEIIEHUS YypaBHEHUH,
HEPABEHCTB U CHCTEM C IByMSI HEU3BECTHBIMU;

o COCTaBIIAITh W peEILIaThb YPaBHEHHMS W HEPABEHCTBA, CBA3BIBAIOILKE
HEU3BECTHBIE BEIMYMHBI B TEKCTOBBIX (B TOM YHCIIE€ IPUKIIATHBIX) 3a/1a4ax.

HCIO0JIb30BAaTh NPHOOpPETEHHBbIE 3HAHUS M YMEHHS B IPAKTHYECKOM
NAeATeJbHOCTH H ITOBCEIHEBHOM 'KU3HU:

[ JUJIA HOCTpO@HI/IH U HUCCICOAOBAHUA HpOCTGfIIHPIX MaAaTEMATHUYCCKUX
MOJIEJIEH.

KOMBHUHATOPHUKA, CTATUCTUKA | TEOPUS
BEPOSITHOCTEM

YMeETh.

° pemath MpocTelime KOMOMHATOPHBIE 33Jja4l METOJO0M Tepedopa, a
TaK)Ke C UCIOJIb30BAHUEM U3BECTHBIX (hOPMYIT;

° BBIYHCIIATH B MPOCTEHIIINX CIIy4asiX BEPOATHOCTU COOBITHUI HAa OCHOBE

ImoaAC4YCTa 4ncjia nCxXod0B,
HCIIO0JIB30BaThH HpHOﬁpeTeHHl)Ie SHAHUSI MU YMCHUA B HpaKTquCKOﬁ
HCATCJIBbHOCTH " HOBceHHeBHOﬁ KU3HU.

o JUI aHAJIM3a PEATbHBIX YUCIIOBBIX JAHHBIX, MPEJCTABICHHBIX B BUJIC
UarpaMm, rpauKos;

o aHann3a HHQOPMAIUK CTATHCTUIECKOTO XapaKTepa.

IF'EOMETPUS

yMeThb:

o pacro3HaBaTh Ha YepTeX,axX M MOJEISIX MPOCTPAHCTBEHHBIC (DOPMBEI;
COOTHOCHTB TPEXMEPHBIC OOBEKTHI C MX ONMUCAHHUSIMHU, H300PAKCHUSIMU;

J OIMCHIBATh B3aMMHOE PACIIOJIOKEHHE NPSIMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE, AP2YMEHMUPOBAMb CEOU CYHCOEHUS 00 IMOM PACNONIONHCEHUU,

o aHATM3UPOBATh B MPOCTEHUIIHMX CIy4asX B3aWMHOE DPACIOJIOKECHHE
00BEKTOB B MPOCTPAHCTBE;

. n300pakaTh OCHOBHBIC MHOTOTPAHHHUKH U KPYTJIbIC TeJia; BBHIOJIHSITH

YEPTEXKH 10 YCIOBUSAM 3a]1ay;
o cmpoums npocmetiuiue cevenus Kyoa, npuzmvl, NUPAMUobl,
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o pemarh TUTAaHUMETPUYECKHE | TPOCTEHIIHE CTePEeOMETPUIECCKHE
3aJa4d Ha HAXOXJICHHE T€OMETPHUYECKHX BEJIMYMH (JIMH, YTJIOB, TUIOIIAJCH,
00BbEMOB);

L4 HCIIOJIB30BAaTh Ipr PCIICHUN CTCPCOMECTPUICCKUX 3agad
IIaHUMCTPUICCKUC CbaKTLI N MCTObI,
L IMPOBOJAUTH AOKA3AaTCIbHBIC PACCYKACHUS B XOAC PCIICHUA 3a/1aY,

HCMO0JIb30BaTh NPHOOpPeTEeHHbIE 3HAHUSL M YMEHUSI B NPaAKTHYECKOI
NAeSITeJIbHOCTH U MOBCETHEBHOM KN3HHU '

o JUIsL  WcclieoBaHus (MOJENUPOBAHUS) HECIOKHBIX MPAKTUYECKUX
CUTYallMil Ha OCHOBE U3YUYEHHBIX ()OPMYI U CBOUCTB PUTYD;
o BBIYUCIICHUS 00BEMOB u 1R (011601 (S5 MOBEPXHOCTEMN

MNPOCTPAHCTBCHHBIX TCJI IIPpU PCHICHHMN IMPAKTHUYCCKUX 3aaad, HCIIOJIb3ys IIPpU
H€O6XOI[I/IMOCTI/I CIIPaBOYHHKH U BBIYHCIUTCIBHBIC YCTpOﬁCTBa.

2. COJEPXAHME YYEBHOM JUCHMUIIJINHBI
2.1.TeMaTH4YeCKHUI IVIAH U COAePKAHUE YYCOHON TUCHMITIUHBI

KoumnuecTBo yacos
Ha pa3zje
Ayau- | Camocro-
HaumenoBanue pa3nesa Tembl pa3zaena
TOPHAsA | siTeJIbHasI
pabora, | pabora,
yac yac
Paznen 1. 4 2 Tema 1. Maremaruka Kak  4acTb
Beenenue. IloBTOpPEHME o011e4yenoBeyeckon KynbTypsl. Posb u
HIKOJIBHOT0 Kypca. 3HaYeHHE MATeMaTHKHU (3HAKOMCTBO C
UCTOpUEH  pa3BUTHSL MaTEMaTHKH).
Pemenne YIPa)KHEHUN Ha
HIOBTOpPEHHE.
8 2 Tema 2. ToxnecTBeHHbIE
npeoOpa3oBaHUsl BRIPAKECHUH.
4 2 Tema 3. [Iloctpoenue rpagpukoB
AJIEMEHTApHBIX (PYHKIUH.
Paznen 2. 14 6 Tema 1. OCHOBBI TPUTOHOMETPHUH.
Tpuronomerpus. W3mepeHust Ha MECTHOCTH.
10 2 Tema 2.  Tpuronomerpudeckue
¢GyHKIHUN.
8 2 Tema 3. Pemmenne
TPUTOHOMETPUYECKHX YpaBHEHHH U
HEPaBEHCTB.
2 2 Tema 4. Cucremsl
TPUTOHOMETPHUYECKIX YPaBHEHUH.
Paznen 3. 4 2 Tema 1. Kopuu, crenenun u
IHoka3aTenbHast " jorapu@mel.
Jorapudpmuieckas 2 2 Tema 2. UppaunoHanbHble ypaBHEHUS.
pynxuus. 4 2 Tema 3.  IlokasaTenbHble |
jorapupmMuyeckue QyHKIIH.
8 2 Tema 4. Pemienue moka3aTeNbHBIX U
JOrapu(MHUUECKUX  YpPaBHEHUH U
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HEPaBEHCTB.
Hroro 3a 1 cemectp: 68 26
2 cemecTp
Paznen 4. 2 Tewma 1. Pemienue 3agau Ha gBuxkeHuUE.
Pemienue TekCTOBBIX 3a1a4. 2 Tewma 2. Pemienne 3agad Ha pabory.
2 Tema3. Pemienue 3a1au Ha MPOLIECHTHI,
Ha CMECH U CIIABBL
2 2 Tema 4. Pemienune TeKCTOBBIX 3a1a4 Ha
COCTAaBJICHUE YPAaBHEHUI, HEPABEHCTB
U HUX KOHCTPYKIMH U3 Pa3IUYHBIX
obmacreit KHU3HENIEATSTbHOCTH
YeJI0BeKa.
Paznen 5. 4 1 Tema 1. Ilpupamenue QyHKIUH.
Hauyana mareMaTHuieckoro Onpenenenue NPOU3BOAHOW © €€
aHaJM3a. IIpousBoanas ¢bu3nueckuii W TEOMETPUYCCKHMA
(pyHKIuu. CMBICIL.
4 1 Tema 2. IlpaBuina  BBIYHUCICHUS
POU3BOIHBIX.
4 1 Tema3. IIpou3BogHass  CIIOXKHOM
GbyHKIMH.
4 1 Tema 4. [IpousBonubie
TPUTOHOMETPUUYECKUX (PYHKLIUH.
4 1 Tewma 5. IlpousBogHas mokazaTelIbHON
¥ Jorapu(HpMUIecKoil yHKITIH.
Paznen 6. 2 1 Tema 1. Meroa HHTEpBAJIOB.
Ipumenenue 6 Tema 2. KacarenpHas K rpaduky
HeNnpepbIBHOCTH U DYHKIHH.
NPOM3BOIHON. 6 Tewma 3. [Ipubmx€HHBIC BEIYUCIICHUS.
12 1 Tema 4. VccnenoBanue QyHKIMIA.
4 Tema 5. Merong MaremMarndecKkoro
MOZETUPOBAHUS (pemenue
MPUKIAJAHBIX 337a4 Ha HaXOXJICHUE
HanOOJIbILIEro u HaMEHBIIETO
3Ha4eHUsI QyHKIU).
Paznen 7. 6 1 Temal. IlepBooOpasHas U UHTETpal.
IlepBooOpa3znas U OCHOBHBIE IOHSTHSL.
HHTErpas. Boruucienune 8 1 Tema 2. Belunciaenue miomanei
Iomaaed MmiIoCKux (uryp TJIOCKHUX (UTYP.
H 00bEMOB TeJI BPallleHHS. 2 1 Tema 3. Bbruucnenwe oObBEMOB Ten
BpaIeHMsI.
Paspen 8. 8 1 Tema 1. IlpsMble W TUIOCKOCTH B
IIpsiMble W MJIOCKOCTH B IIPOCTPAHCTBE.
NPOCTPAHCTBeE. 8 1 Tema 2. MHOTOrpaHHUKH.
MHOrorpaHHUKH.
Pa3znen 9. 4 Tewma 1. BekTopsl B mpocTpaHCTBE.
Koopaunarbl u BeKTOpHI B 4 Tema 2. Merox KoOOpAMHAT B
MPOCTPaHCTBe. MIPOCTPAHCTBE.
Paznen 10. 2 1 Tema 1. I3mepeHus B reoMeTpHH.
HN3mepenus B reomerpuu.
2 1 Tema 2. [Tununp, KOHYC, MIap.
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O0BEMBI Teul. 2 1 Tema 3. OObémbl Ten. [lmomanp
Tes1a ¥ MOBEPXHOCTH IIOBEPXHOCTH.

BpallleHHsl.

Pazpmen 11. 2 1 Tema 1. DeMeHTbl KOMOMHATOPHUKHU.
J1eMeHThI

KOMOMHATOPUKHU U TEOPHU 2 1 Tema 2. DNEeMEHThI TEOpUHU
BEpPOSITHOCTEIA. BEPOSITHOCTE.

DJIeMeHTBI 2 1 Tema 3. DneMeHTbl MaTeMaTHYECKOM
MaTeMaTH4ecKoii CTaTHCTHUKH.

CTATHUCTHUKHU.

Hroro 3a 2 cemectp: 110 25

Koncynpranus: 1

NunuBuyanbHbIi  TPOEKT: 5

Hroro: 179 56

3. XAPAKTEPUCTHUKA OCHOBHBIX BUJIOB YUEFHOM JIESATEJIBHOCTH

CTYJAEHTOB

HaumenoBanue pa3jaesia/TeMbl \

Buabl yueOHbIX 1eiicTBHH

Pa3nes 1. Beenenne. IloBTopenne mKkoJabHOT0 Kypca.

Tema 1. KoHcnektupoBanue, ayaupoBaHHE, CaMOCTOSATEIbHAs

Marematuka KaK yacTh | paboTa C HCTOYHMKaMH uHpopMmauuu, pabora

o011e4enoBeYecKor KynbTyphl. Poib | yaeOHUKaMu, penieHne mpruMepoB.

u 3Ha4YeHue MaTeMaTHKU

(3HAaKOMCTBO C HUCTOpPHEH pa3BUTHUS

MaTEMAaTHUKH).

Tema 2. KoHcnektupoBanue, ayaupoBaHHE, CaMOCTOSATEIbHAs

ToXJIeCTBEHHBIE  IPE0OpPa3OBaHMS pabota c WCTOYHMKaMH HHpopMaIuu, padota C

BBIPAKEHMI. Meroy | YUCOHHKAaMHU, PEIICHHE IPHMEPOB.

MaTreMaTu4eCcKOi MHAYKIUH.

Tema 3. KoHcnekTupoBanue, aynupoBaHHE, CaMOCTOSTENbHAs

ITocTpoenne rpadukoB | pabota ¢ UCTOYHMKaMu uUHPopManuu, padora ¢

3JIEMEHTAPHBIX (QYHKLHUH. yuyeOHUKaMu, paboTa ¢ rpadukaMu, YTeHHEe rpaMKOB.

Pa3nes 2. Tpuronomerpus

Tema 1. KoHcnekTupoBanue, aynupoBaHHE, CaMOCTOSTENIbHAs

OcHOBBI TPUTOHOMETpPHH. | paboTa ¢ HCTOYHUKAMU HHGopmanuu, padoTta ¢

N3mepenus Ha MECTHOCTH. y4yeOHHKaMH, pelIeHHe MPUMEpPOB, H3MEpEeHUs Ha
MECTHOCTH.

Tema 2. KoHcnexktupoBanue, ayiupoBaHHE, CaMOCTOSITENIbHAS

Tpuronomerpruueckue QyHKINH. pabota C HCTOYHMKaMH HHpoOpMaluu, padbota c
y4yeOHHKaMH,  pEIIeHWe  MPUMEpPOB,  IMOCTPOEHHUE
rpaduKoB, YTeHHE rPaUKOB.

Tema 3. KoHcnektupoBanue, ayaupOBaHHME, CaMOCTOATEIbHAS

Permenme TPUTOHOMETPUUYECKUX pabota ¢ wucTOYHMKamMH HHpOpMaIKM, padota cC

YpaBHEHHT 1 HEPABEHCTB. y4eOHUKaMHU, pelIeHNe PUMEPOB.

Tewma 4. KoncnektupoBanue, ayaupoBaHHE, CaMOCTOATEIbHAs

Cucremsl TPUTOHOMETPUUYECKHUX | paboTa C HCTOYHMKaMH uWHopMmauuu, pabota ¢

ypaBHEHHUH. y4eOHUKAMHU, pellIeHUe PUMEPOB.

Paszpnen 3. Iloka3zarenbHasi M Jorapupmuyeckas pyHKIus

Tema 1. KoHcnektupoBaHue, ayaMpOBaHHUE, CaMOCTOSITENIbHAS
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Kophu, crenenu u norapumsi. pabora ¢ wucrouyHMKamMu uHPopMmanuu, paboTa ¢
y4eOHUKaMU, pellieHUe IPUMEPOB.

Tema 2. KoncrniektupoBanue, ayaupoBaHHE, CaMOCTOATEIbHAs

HppanuoHanbHble ypaBHEHUS. pabora ¢ wHcTOYHMKaMM uHpopMauuu, paboTa ¢
y4yeOHHKaMH,  pEIIeHHE  MPUMEPOB,  IOCTPOCHUE
rpaduKoB, YTCHUE TPA(UKOB.

Tema 3. KoHcnexktupoBanue, ayaupoBaHHE, CaMOCTOSATEIbHAs

IToxazarenbHble U | paboTa ¢ HCTOYHMKaMH HHpopMaluM, padora ¢

JgorapupmuuecKkue GyHKIIH. y4yeOHUKaMH, pelIeHUe MPUMEPOB.

Tema 4. KoHcnexktupoBanue, ayIupOBaHHE, CaMOCTOSITENIBHAS

Pewmenune I10Ka3aTebHbIX u | pabota ¢ UCTOYHMKaMH HUHpopmauuu, pabora c

JOrapu(pMHUUECKUX ypaBHEHHM U | yueOHMKaMH, pelleHue IPUMEpPOB.

HEPABEHCTB.

Pa3nen 4. Penienne TeKCTOBLIX 32124

Tema 1. KoHcnexktupoBanue, ayaupoOBaHHE, CaMOCTOSATEIbHAs

Pemenue 3a1a4 Ha JBU>KECHHUE. pabora ¢ wucroyHMKamMM uHpopmauuu, paboTa C
y4eOHUKaMH, pelIeHUe MPHUMEPOB.

Tema 2. KoHcnexktupoBanue, aynnpoBaHHE, CaMOCTOSTENIbHAS

Pemenue 3anay Ha pabory. pabora ¢ wcrouyHuMKamu uWHpopManuu, padoTa ¢
y4yeOHUKaMU, pellieHUe IPUMEPOB.

Tema 3. KoHcnexktupoBanue, aynupoBaHHE, CaMOCTOSITENIBbHAS

Pemenne 3amad Ha TMpOIEHTHI, HA | paboTa C HCTOYHHKAMH WHpopMmanuu, paboTta ¢

CMECH U CIUIABBI. y4yeOHUKaMU, pellieHUe IPUMEPOB.

Tema 4. KoHcnektupoBanue, ayaMpoOBaHHE, CAMOCTOSTEIbHAs

Pemenne TeKCTOBBIX 3agady Ha | pabora C HCTOYHMKaMH uHpopMmauuu, paboTta C

COCTaBJICHUE YpaBHEHUH, | yueOHUKaMU, pelIeHHe IPUMEPOB.

HEPABEHCTB U HX KOHCTPYKLIMH H3

Ppa3IUYHBIX obnacrei

KU3HEJECSATEIIBHOCTH YEJIOBEKA.

Paznen 5. Havyaua matemaruyeckoro anauausa. IlpousBoanas gpyHkuuu.

Tema 1. KoHcnexktupoBanue, ayliupoBaHHME, CaMOCTOSTENIbHAsS

IIpupamenne ¢yHKIMU. | paboTa € UCTOYHMKaMu uHpopManuu, padora cC

OnpeneneHue MNpOU3BOAHOM M €€ | yueOHUKaMU, peleHHe TPUMEPOB.

¢uznyeckuii. M TeoOMEeTpUYECKUi

CMBICIL.

Tema 2. KoHcnektupoBanue, ayaupoBaHHE, CaMOCTOSATEIbHAs

ITpaBuiia BBIUMCIIEHUS | paboTa ¢ MCTOYHUMKaMH MHpopMmaluu, pabota ¢

IIPOU3BOJIHBIX. y4eOHUKAaMHU, pelIeHHe IPUMEPOB.

Tema3. KoHcnexktupoBanue, aynupoBaHHE, CaMOCTOSITENIbHAS

[TponsBoHas CIIOKHON (PYHKIIMH. pabota C HCTOYHMKaMH HHpoOpMaluu, padbota c
y4yeOHUKaMH, pelieHHe MPUMEPOB.

Tema 4. KoHcnekTtupoBanue, ayaMpoOBaHHE, CaMOCTOSATEIbHAs

IIpon3BoIHBIE TPUTOHOMETPUUECKUX pabota ¢ wuCTOYHMKamMK HHpOpMauuyM, padora ¢

byHKIIHiL, y4eOHUKaMHU, pelIeHNe PUMEPOB.

Tema 5. [IpousBonHas | KoncnexktupoBanue, ayanpoBaHHE, CaMOCTOSTENIbHAS

MOKa3aTelbHON U JIorapupMuueckoi | pabota ¢ HCTOYHMKaMH HHoOpMmaluu, pabota c

byHKLIUH. y4yeOHUKaMH, pelieHue IPHUMEPOB.

Pasznen 6. [lppuMeHeHne HENMPEPHLIBHOCTH U NPOM3BO/HOM.

Tewma 1. KoHcnektupoBanue, ayaupoOBaHHE, CaMOCTOSATEIbHAs

Meroa UHTEpPBAJIOB. pabota ¢ wucTOYHMKamMH HHpoOpMaIKu, padota cC

y4eOHUKaMU, pelieHre MPUMEPOB.
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Tema 2. KoHcnexktupoBanue, ayaupoBaHHE, CaMOCTOSTENIbHAS

KacaresnpHas K rpaduKy QyHKIHH. pabora ¢ wucTOYHMKamMu uHpopManuu, padora C
y4eOHUKaMU, pelIeHue MPUMEPOB.

Tema 3. KoHcnexktupoBanue, ayaupoBaHHE, CaMOCTOSATEIbHAs

[TpuGinxKEHHBIE BEIYUCICHHUS. pabora ¢ wMcTOYHMKamMM uHpopMauuu, paboTa ¢
y4eOHUKaMH, pelIeHUe IPHUMEPOB.

Tema 4. KoHcnektupoBanue, aynupoBaHHE, CaMOCTOSTENIbHAs

WccnenoBanue GpyHKIAA. pabota ¢ wWcTOYHMKAMH HWHpoOpMaIMKu, padota cC
yuyeOHUKaMH,  pEeLIeHHe  IPUMEpPOB,  IOCTPOEHHUE
rpadukoB, yrenue rpadukon. [loaroroBka Kk ceMuHapy.

Tema 5. KoHcnexktupoBanue, ayaupoBaHHE, CaMOCTOSATEIbHAs

MeTton MaTemaruueckoro | padbora ¢ ucCTOUYHMKaMu uHpoOpManuu, padora C

MOZEIMPOBAHUS (peienne y4eOHHKaMH, pelieHue MIPUMEPOB. Pemenune

MNPUKJIAAHBIX 3aJa4 Ha HaXOXIACHHC
HanOOJIBIIErO n HanMCHBIICTO

3HaYeHUs QYHKIHIT).

IPUKJIAJIHBIX 3aj/1a4. HO,Z[FOTOBKa K CEMHHAapy.

Paznen 7. IlepBooOpa3Has M wuHTerpaj. BplumcieHue miomaneil miockux ¢uryp u

00bEMOB TeJ1 BpalleHusl.

Tema 1. KOHCHeKTI/IpOBaHI/Ie, ayaAupoBaHUEC, CaMOCTOATCIbHAA
[TepBooOpa3zHas U UHTETpal. | paboTa C HWCTOYHMKaMH HWHPopmanuu, padora ¢
OCHOBHBIC TTOHSTHS. yqe6HI/IKaMI/I, PEIICHUC IIPUMCPOB.

Tema 2. KOHCHeKTI/IpOBaHI/Ie, ayaAupoBaHUEC, CaMOCTOATCIbHAA
Briuncienne miomaned  INIOCKHX pa60Ta C HUCTOYHHKaMH I/IHq)OpMaHI/II/I, pa60Ta C
(bl/ll"yp- yqe6HI/IKaMI/I, pCUICHUC IIPUMCPOB. HOI[FOTOBKa K

CCMHHApy.
Tema 3. Beruncnenue oObEMOB Ten KOHCHCKTI/IpOBaHI/Ie, ayaAupoBaHHEC, CaMOCTOATCIbHAA

BpAaIICHUS.

pabota C HCTOYHMKaMH HHpopMmalnuu, padota cC

yuyeOHHKaMu, pemieHue mnpumepoB. IloaroroBka k
CEeMHUHapYy.

Pasnen 8. IIpsiMble M IOCKOCTH B pocTpaHcTBe. MHOTOIpaHHUKH.

Tema 1. KoncnektupoBanue, ayaupoBaHHE, CaMOCTOSATEIbHAs

[TpsimbIe u MJIOCKOCTH B | paboTa C UCTOYHMKaAMU HHPOpManuMu, padora C

MIPOCTPAHCTBE. yuyeOHHKaMu,  peuieHue  npumepoB. Pabora ¢
WJUTIOCTPATUBHBIM MaTEPUAJIOM.

Tema 2. KoncnektupoBanue, ayaupoBaHHE, CaMOCTOSATEIbHAs

MHororpaHHUKH. pabora ¢ WuCTOYHHKaAMU HUHPoOpManuu, padora C
yuyeOHHKaMu,  peuieHue  npumepoB. Pabora ¢
WJUTIOCTPATUBHBIM MaTePUAJIOM.

Paznen 9 . KoopauHaTthl 1 BeKTOPbI B IPOCTPAHCTBeE.

Tema 1. KoncnektupoBanue, ayaupoOBaHHE, CAMOCTOSTEIbHAS

Bexkropsl B mpocTpaHcTBe pabora ¢ wucTOYHMKamMH HHpoOpMaIKu, padota cC
yueOHMKaM{,  penieHne  npumepoB. Pabora ¢
WJUTIOCTPATUBHBIM MaTepHUAJIOM.

Tema 2. KoncnektupoBanue, ayaupoBaHHE, CaMOCTOATEIbHAs

Metoa KOOpAMHAT B MPOCTPAHCTBE. | paboTa ¢ HMCTOYHMKAMHM HH(popMmaluu, pabota ¢
yueOHUMKaMy, penieHne  npumepoB. Pabora ¢

HIUTIOCTPATHBHBIM MATCPUAJTIOM.

Pasznen 10. U3mepenust B reomerpun. O0bémbl Te. Testa u MOBEpXHOCTH BpallleHUs.

Tema 1.
M3mepenns B rTeOMETpUHN.

CaMOCTOSATENIbHAS
pabota c

KoHcniektupoBanue, aynupoBaHHE,
pabota ¢ HMCTOYHUKAMH HH(POpPMAIIHH,
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yuyeOHHKaMu,  peuieHne  npumepoB.  Pabora ¢
WJITIOCTPATUBHBIM MaTEPHUAJIOM.

Tema 2. KoHcnexktupoBanue, ayaupoBaHHE, CaMOCTOSATEIbHAs
[MunuHap, KoHyC, map. pabora ¢ wMcTOYHMKaMM uHH(popMmanuM, pabota ¢
yuyeOHHMKaMu,  peuieHne  npumepoB.  Pabora ¢
WJUIIOCTPATUBHBIM MaTEPUAIIOM.

Tema 3. KoHcnexktupoBanue, ayaupoBaHHE, CaMOCTOSATEIbHAs
O0BEMBI TeJ. [Tnomane | pabora ¢ uUCTOYHMKAMU HHPOpMauUH, padoTra C
MIOBEPXHOCTH. yuyeOHHMKaMu,  peuieHne  npumepoB.  Pabora ¢

HUIUIIOCTPATUBHBIM MaTCpHUaJIOM.

Pazpmen 11. DuaemMeHTHI KOMOMHATOPMKH W TEOPHMH BePOSATHOCTEH. JIeMEHTbI
MATEMaTHYeCKO# CTATHCTHKH.

Tema 1. KoncrniektupoBanue, ayaupoBaHHE, CaMOCTOATEIbHAs

OneMeHThl KOMOMHATOPUKU pabora ¢ wHcTOYHMKaMM uHpopMauuu, paboTa ¢
y4eOHUKaMH, pelIeHUe MPHUMEPOB.

Tema 2. KoHcnexktupoBanue, aynupoBaHHE, CaMOCTOSITENIBbHAS

DIEeMEHTBI TEOPUH BEPOSITHOCTEN pabota C HCTOYHMKaMM HHpopManuu, padora cC
y4yeOHUKaMU, pellieHUe IPUMEPOB.

Tema 3. KoHcnexktupoBanue, ayaupoBaHHE, CaMOCTOSATEIbHAs

DIEMEHTHI MaTeMaTH4ecKoi | paboTa ¢ MCTOUYHMKaMM HH(poOpMaluu, padora ¢

CTaTUCTUKH ydeOHUKaMu, pemeHue npuMepoB. Pabota ¢ Tabinumamu

u auarpaMmMamMu.

4, YYEBHO-METOJIUYECKOE U  MATEPHUAJIBHO-
TEXHUYECKOE OBECIIEYEHUE ITPOI'PAMMDbI
Peanuzamuss mporpamMmbl  IUCHMIUIMHBI — TpeOyeT Hanmuyus KaOuHeTa

MaTeMaTuku M WHboOpMaThKU (yueOHash ayIUTOpHs IS TMPOBEACHHUS 3aHITHM
JICKIIMOHHOTO THUIIA, 3aHATUN CEMHUHAPCKOTO THUTIA, TPYITOBBIX U MHANBUYATbHBIX
KOHCYJIBTAIIMH, TEKYIIEr0 KOHTPOJISA U MMPOMEKYTOUHON aTTECTAIUH):

O6opynoBaHue:

NurepaktuBHas nocka SMART Board SB480 (nuaronans 77")

Mynbsrumenuitabii mpoextop EPSONEB-S41

[IepcoHanbpHbBI KOMIIBIOTEP NPENOAABATENS

HaGop nemoHcTpaiimoHHOr0 000py/I0BaHUS U Y4eOHO-HATJISIIHBIX TOCOOUIA,
00eCIeYnBaOIINE TEMATUUECKUE UILTIOCTPAIIUU TI0 TUCIIUTIIINHE.

5. PEKOMEHAYEMAA JIUTEPATYPA

OcHoBHas:

1. Maremaruka: anrebpa W Hadajla MaTeMaTHYECKOTO aHAN3a, TE€OMETPHSL.
AnreOpa u Hayajia MaTeMaTuyeckoro ananusa. 10 kiacc: yueb. s obmieoopa3onar.
opranu3anuii: 0a3oBelii U yrayoneHHbi ypouu / [C. M. Hukonbckuii, M. K.
[Toranos, H. H. PemernukoB u ap.]. — 5-e u3a. — Mocksa : [Ipocsemenue, 2020. —
431c. : un. — (MI'Y — mikose).

2. MaremaTuka: ainreOpa U Hayaja MAaTeMaTHYECKOro aHalli3a, FeOMETpUs.
AnreOpa u Hayajla MaTeMaTuyeckoro ananmsa. 11 kmacc: yue6. ajisa olrieo0pas3onar.
opranm3anuii: 0a3oBelii U yrayoneHHbit ypouu / [C. M. Hukonbckuii, M. K.
[MToramos, H. H. PemeraukoB u np.]. — 4-e u3n. — Mocksa : [Ipocserienue, 2020. —
464c. : 1. — (MI'Y — mkone).
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3. Artanacsn JI. C. I'eometpus. 10 - 11 xmaccel: yue6. mist oOrieoOpa3oBar.
opranuzanuii / JI. C. AtanacsH, B. ®@.byty30s, C. b. KagomiieB u ap. — Mockaa :
[Ipocsemenue, 2021. — 230 c.

JlonosiHUTEILHAS

1. Cenpix WM. HO. MartemaTuka: y4eOHUK M MPAKTUKYM [UJISI CPEIHEro
npodeccuonansuoro oobpazoBanusi/ W. FO. Ceapix, IO. b. I'pebeniukos, A.
FO. IlleBeneB. - MockBa: MWzmarensctBo IOpaiit, 2020. - 443 c¢. -
(ITpodeccuonansuoe obpazoanue). -ISBN  978-5-9916-5914-7. - Tekcrt:
anextponHbi // OBC FOpaiit [caiit]. — URL.: https://urait.ru/bcode/449040 (mara
obpamenus: 01.06.2022).

2. Kpemep H. II. Matematuka s xoiiemxkeit : y4e0. mocobue ais
CIIO / mom pen. H. III. Kpemepa. - 10-e uzn., mepepab. u mom. - Mocksa :
M3narensctBo IOpaiit, 2019. - 344 c¢. - (Cepus : IIpodeccuonansbHoe
oOpazoBaHue).

NuTepHer-pecypcesl

Ne CcbliIka Ha HaumenoBanue pa3padoTku B
1/n | nHpoOpMaLMOHHBIN pecypc 3JICKTPOHHOM opme
1 http://www.biblioclub.ru YHuBepcurerckas OubInoTeKa OHIaiH
2 http://www.e.lanbook.com UsnarenscTBo «JIaHp)»
3 https://urait.ru/ N3narenscTBO «HOpaitT»
4 www.bibliorossica.com DIEKTPOHHO-OMOIMOTEYHAS CHCTEMa
bubmuo-Poccuka
5 WwWw.rsl.ru Poccuiickas rocyaapcTBeHHas
OoubmoTeka
6 www.gnpbu.ru ['ocynapcTBeHHAS MearornyecKkas
oubamoreka um. K. J[.Ymmmackoro
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