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Pabouasn nporpamma gucumnmumner «OYV/] 04 Mamemamura» /coer. A.IL CrpesnbHuKOBa —
Opck: Opexnit ryMaHHTAPHO-TEXHOIOTHYIECKHI HHCTHTYT (puaman) OI'Y, 2018.

Pabouas nmporpamma mpemHasHayeHa I mpemojaBaHMs  oOmel  0Gs3aTENbHOM
001eobpasoBareNbHON JHCUHILUIMHB «MaTeMaTnKay npu peayM3aiuy OCHOBHON NpodecCHOHAIBHON
obpasosarenbHoi nporpammsl CITO Ha 6a3e OCHOBHOTO 0BILEro 00pa3oBaHHA C IOTyYEHHEM CPENHErO
obwero o6pasopanus A cnenpanbrocTeil CITO TeXHHIECKOro npodunda B 1-2 cemectpax.

Paboyas mporpamma paspaGotana ¢ yderoM TpeGoanmii OIOC cpeaHero obuiero
obpasosanust, ®I'OC cpenrero npogpeccHoHaTbHOr0 00pazoBaHus U npoduinsi npodeccCuOHANEHOrO
00pa3oBaHHs, B COOTBETCTBHH C PEeKOMEHJALMAMHE MO OpraHH3aLuu IIOJIyYEHHs CpegHero obuiero
00pa3soBaHus B IpeeNaX OCBOCHHS OOPazoBATENBHBIX [IPOrPAMM CpelHero npogecCHOHANLHOro
obpasosanus Ha 6a3e OCHOBHOrO ofuIero o6pa3oBaHHs ¢ yueToM TpeboBaHMH (enepaabHbIX
TOCYNapCTBEHHBIX 00pa3soBAaTENbHBIX CTAHAAPTOB M IOMyYaeMoH NpO(ECCHH WM CHeUHATHOCTH
CpenHero npodeccuoHanbHoro obpasoBanus (muckMo Jlemapramenta rOCYapCTBEHHOM MOJUTHKH B
cepe moarotosku pabounx xaapos u JTIO Munobprayku Poccun ot 17 mapra 2015 r. Ne 06-259),
NpUMEPHOH IporpamMmoi o6meobpa3oBaTe/bHON y4e6HON NHCLMIUIMEBL IS npo}ecCHOHANTBHBIX
00pa3oBaTeNIbHBIX OPraHM3alui, peKOMeHAOBaHHON DefepalbHbIM roCyapCTBEHHBIM aBTOHOMHBIM
YYpeRACHUEM «DelepanbHblil HHCTUTYT Pa3sBUTHA 06Pa30BaHUA» B KAYECTBE IIPUMEPHOM NPOrpaMMEI
AL pealli3alii  OCHOBHOM MNpogeccuonanbHoif obpasosarenbhoit mporpammsr CIIO Ha 6ase
OCHOBHOTO 061Lero 06pa3oBanus C NOTyYeHHEM CPEIHEro 0bIIero o6pa3oBaHus (npoTokoia Ne 3 ot 21
uions 2015 r., perucTpanuoHHbIi HoMep penensun 377 ot 23 uronsg 2015 r.).

© Crpenpraukosa A.IT., 2018
© Opckuit ryMaHHTapHO-
TEXHOJOTHYECKUH HHCTUTYT
(¢punman) OI'Y, 2018
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1 Ieu v 333241 0CBOCHUA M CHUILIMHLL

emsamu ocBoerus aucmmmmine: «MaTeMaTHKAY SBISIOTCS:

- obecnievenne choOpMHEPOBaHHOCTH NIPEACTABIEHHH O COLUMANBHBIX, KyNBTYDHBIX H
HCTOPHYECKMX (PAKTOPaX CTAHOBIEHUS MATEMATHKH:

- obecrieuenne copMuposanHoCTH JIOTMYECKOI0, AJITOPHTMUYECKOT O U
MaTEeMaTHYECKOTO MBILIICHUS,

- obecriedenne cHOPMHUPOBAHHOCTH YMEHUH T[PUMEHSITh TMONYYCHHbIE 3HAHUS Ipu
PELICHUH Pa3NHYHBIX 33744,

- obecrieuenne  chHOpPMHPOBAHHOCTH [IPEACTaBNCHHH O MaTeMaTHKe Kak 4YacTH
00IIeYeNOBEYeCKOH KyIbTypbL, YHHBEPCAIbHOM A3bIKE HAYKH, NO3BOJISIOIIEM ONUCHIBATH H H3y4aTthb
peabHbIe IIPOLECCHI H SIBICHUS.

2 MecTo AncnMnIunbI B cTpykrype IIIICC3
Yuebnas mucummmea «Matemarikay H3y4aeTca Kak obmas obs3aTenbHas NUCHMIIIHHA B
001meo6pazoBaTenb-HOM LHKITE y4ebHOro miana.

3 TpeGosanus k PE€3yIbTATAM OCBOCHHS CONEPIKAHMSA NHCUMILIHMHDI

Ocsoenne conmepxanus Y4eOHOH IMCHMIUIHHBI «MaTeMaTHky obecneynBaeT AOCTHKEHHE
CTYACHTaMH CIEAYIOLUMX PE3YIIbTATOB:

JHYHOCTHBIX:

- copMHUpOBaHHOCTE NIPEACTABJICHUI O MaTeMaTHKe KAk YHHUBEPCAIBHOM S3bIKE HAYKH,
CPEACTBE MOZETMPOBAHUS ABJICHUH U IIPOLIECCOB, HAETX U METOJax MaTEeMAaTHKH,

- [IOHHMaHHWE 3HAYHMOCTH MaTeMaTHKH  JUIs Hay4HO-TEXHHYECKOro  IIporpecca,
CHOPMHPOBAHHOCTE OTHOIICHHS K MaTeMaTHKe KaK K 4acTH 0oO0LieYesI0BEeUecKoi KyJIbTypBl 4epes
SHaKOMCTBO € HCTOPHEH PAa3BUTHS MaTeMaTUKH, IBOJIOLHEI MaTeMaTH4YeCKUX UIEH;

- pasBHUTHE JIOTHYECKOr0 MBILUICHHS], IIPOCTPAHCTBEHHOT'O BOOOpakeHus,
AI'OPUTMHYECKOH KYNBTYpBI, KPHTHYHOCTH MBINUICHHS Ha YpoBHe, HeoOXomumoM st Gymyineit
npodeccHoHanbHOM ACATCIBHOCTH, JULS NPOJOIKEHHS 00pa3oBaHUs U camMo00pa3zoBaHus;

- OBJIaJICHIE MATEMaTHYECKUMH 3HAHHSMH M YMEHHSIMH, HEOOXOTUMBIMHU B IOBCEIHEBHOH
KU3HH, UL OCBOCHHS CMEKHBIX ECTECTBEHHO-HAYYHBIX AUCIIHILINH U JUCHHIUIHH Npo(eccHOHaIBEHOro
LHKa, I monydeHns oOpasoBaHus B 06yacTix, He TPeOYIOINX yrinyOIeHHONH MaTeMaTHYecKO
IIOATOTOBKH;

- TOTOBHOCTh M CHOCOOHOCTh K OGPA30BAHHMIO, B TOM YHCIIE camMo00pa30BaHMIO, Ha
NIPOTSKCHUH BCEH JKM3HH; CO3HATENIBHOE OTHOILUCHHE K HENPEPBIBHOMY 0OPa30BaHHUIO KaK YCIOBHIO
YCIIEMHOH NpoeCCHOHATBHOR H 06IEeCTRBEHHON JEATETbHOCTH,

- FOTOBHOCTE M CHOCOOHOCTH K CaMOCTOATEBLHON TBOPYECKOH M OTBETCTBEHHOM
JeATENTLHOCTH;

- TOTOBHOCTE K  KOJUIEKTUBHOH pabore, COTPYAHHUCCTBY CO CBEPCTHHKAMH B
00pa3oBaTenbHOH, 06IIEeCTBEHHO [OJIE3HOH, y4eOHO-HCCIen0BATENBCKOH, NIPOEKTHOX U APYTMX BUAAX
JEeATENBHOCTH;

- OTHOLIEHHE K NIPOPECCHOHATBHON NeATENbHOCTH KAk BO3MOJKHOCTH y9aCTHS B PEIICHUN
JINYHBIX, d6meCTBeHHLIx, rOCYyXapCTBEHHBIX, OOIEHALIMOHAIIBHBIX npobireM;

MeTanpeaMeTHbIX:

- YMCHHUE CaMOCTOATENBHO ONpPENENATh UENH JEATeNLHOCTH M COCTABIISTH IJIaHbI
ACATEIIBHOCTH; CaMOCTOATENBHO OCYIIECTBIISTD, KOHTPOJIMPOBATE M KOPPEKTHPOBATH JEATETHHOCTS,
HCIIOJIE30BaTh BCE BO3MOXKHBIC PECYPChI IS JOCTHXKEHHS OCTABIICH HbIX UeJeH U peajii3aliy IJIaHoB
ACATENLHOCTH; BLIOMPATh YCICIIHBIE CTPATErHHU B Pa3IMYHBIX CUTYaLUsX;

- YMCHHME NPOXYKTUBHO OOLIATbCI M B3aUMOJEHCTBOBATE B IPOLECCEe COBMECTHOMH
ACATCIIbHOCTH, YYMTBIBATD MO3MLMHM JPYIUX YYACTHHKOB ACATENBHOCTH, 3G(EKTUBHO paspernars
KOHQ)IHKTEL,



- BJAJICHHC HABBIKAMM MO3HABATENBLHOM, Y4EOHO-MCCICIOBATENBCKOH M MPOEKTHOM
ACATCIILHOCTH, HABBIKAMM Pa3speIlEHHs NMPOONeM; COCOGHOCTD M IOTOBHOCTh K CAMOCTOATENHHOMY
TIOHCKY MCTONOB PCINCHHUS NPAKTHYECKHX 33/1a4, IPUMEHEHHUIO PA3IMUHBIX METOJOB TO3HAHHUSL,

- FOTOBHOCTE M CIOCOOHOCTH K CAMOCTOSTENHHON MH(DOPMALHOHHO-03HABATEIHHOM
ACATCIIHOCTH, BKJIIOYAs yYMEHHE OPHEHTHPOBAThCS B PA3NMYHBIX HCTOYHHKAX HH(pOPMALHH,
KPHTHHCCKA OLCHUBATE X HHTCPIPETHPOBATH HH(OPMAIIHIO, IOTYYAEMYIO U3 PA3THIHBIX HCTOUHHUKOB;

- BIIaICHUE SI3BIKOBBIMHM CPEJICTBAMHU: YMEHHE SICHO, JIOTMYHO M TOYHO H3JIaraTh CBOIO
TOYKY 3pCHHS, HCTIONB30BATh aJICKBATHBIE SI3BIKOBbIE CPEICTRA;

- BJIAICHUC HaBBIKAMH [I03HABATENbHOH pPE(IEKCHH KaK OCO3HAHHSA COBEPIIAEMBIX
ACHCTBUH U MBICIUTENBHEIX NPOLECCOB, HX PE3YIBTATOB M OCHOBALIUH, I'PaHMLl CBOETO 3HAHHS W
HE3HAHH, HOBBIX MO3HABATEIILHBIX 3884 U CPE/ICTB IS UX JOCTHIKEHIISL,

- HCJICYCTPEMIICHHOCTh B MOMCKAaX M TPUHATHM pCILCHHH, COOOPAa3HTENBHOCTh M
HHTYHIWHS, PasBUTOCTD NPOCTPAHCTBEHHBIX MPEACTABIEHHI; CIIOCOOHOCTL BOCIPHHUMATE KpacoTy u
TapMOHHIO MHUpAa,;

npeAMeTHbIX: :

- C(OPMUPOBAHHOCTE NPEACTABACHHN O MaTeMaTHKe Kak YacTH MHUPOBOH KyJBTYpHI H
MECTC MaTEMATHKK B COBPEMEHHOH LMBHIIM3ALMH, CIIOCO0AX ONMCAHus! SBNEHUI PEATbHOr0 MHpa Ha
MaTEMaTHYECKOM S3BIKE;

- COPMHPOBAHHOCTH NPELCTABIEHHH O MATEMATHYECKUX IMOHATHSIX KAK BAKHEHIIHX
MATCMAaTHYECKUX MOJENAX, MO3BOJIAIOMX ONMCHIBATE M HM3YydaTh pasHBIE TPONECCHl H SBICHHS,
TNIOHAMAHHKE BO3MOXHOCTH aKCHOMATHYECKOrO IOCTPOEHHUST MATEMATHYECKHX TEOPHI;

- BIaJICHHC METONAMH JIOKA3aTeNIbCTB U a/ITOPUTMOB PELICHHUS], YMEHHE HX NPHMEHSITD,
IIPOBOJIUTH OKA3aTEJILHBIC PACCYKACHUS B XOJ€ PEIIECHHS 3a1a4,

- BIANICHHC CTAaHAAPTHBIMH NIPHEMaMH DEIEHUsS PAUHOHATBHBIX H HpPPAlHOHAIbHbIX,
TOKA3aTCIILHBIX, CTCNCHHBIX, TPHTOHOMETPHYECKMX YPABHEHHH M HEPABEHCTB, HX CHCTEM;
HCIOJIb30BAHAE TOTOBBIX KOMIBIOTEPHBIX IPOIPaMM, B TOM YHCJIE IUIS TIOMCKA MYTH PEIUEHHS W
WTIOCTPALMH PEIIEHUS YPABHEHUM M HEPABEHCTB;

- chOpMHPOBAHHOCTE NPEICTaBIEHH T 06 OCHOBHBIX IIOHSITHAX MATEMATHYECKOTO AHATH3A
M HX CBOMCTBAX, BIA[eHHE YMEHHEM XapaKTepH30BaTh MOBEACHLE bysxuui, wucnonszoBanue
TNIOJYYEHHBIX 3HAHUH J/IS ONIUCAHMA ¥ aHAJIH3a PEATBHBIX 3aBUCHMOCTEIH;

- BJIANCHUE OCHOBHBIMH IOHATUAMH O INIOCKUX U NPOCTPAHCTBEHHBIX [€OMETPHUYECKHX
(urypax, MX OCHOBHBIX CBOMCTBaX; cHOPMHPOBAHHOCTE YMEHHUS PaCNO3HABATh IE€OMETPHUYECKHE
hurypsl Ha dYepTexax, MOIENAX H B pEATBHOM MHUDPE;, MNPUMEHEHHUE M3YyYEHHBIX CBOUCTB
FeOMETpHYECKUX GUryp u GOpMyYN M pelieHHs] reOMETPHYECKHX 3a1ad ¥ 3a4ay C [IPaKTHYECKUM
COIEPKaHHEM;

- CHOPMHUPOBAHHOCT ~ NPEACTABICHMH O TNPOLECCAX M SBJICHUAX, HUMEIOLIX
BEPOATHOCTHBIA XapaKTep, CTATUCTHIECKUX 3aKOHOMEPHOCTSIX B PEAHHOM MUPE, OCHOBHBIX TIOHATHAX
9NIEMEHTAPHOH TEOPUM BEPOSTHOCTEH; YMEHHH HAXOZUTh M OLEHMBATH BEPOSTHOCTH HACTYIIJICHUS
COOBITHH B NPOCTEHIINX IPAKTHYECKUX CHTYALUSIX X OCHOBHbIE XapakTePUCTUKY C1yYalHbIX BEJIHYMH;

- BJIaICHUC HABBIKAMM HCTIOJIB30BAHMS FOTOBBIX KOMIIBIOTE¢PHBIX IPOrPAMM IIPH pelIeHHH
3ajay. ‘

IIponecc u3yueHus AUCLUIUIMHE! HATIPABJIEH HA (popMupOBaHiE YIEMEHTOB ClIEAYIOMHUX 0OIIHX
xomnereHiwit B cootsercTBur ¢ @PI'OC CI1O no mnaHHOM CHENHATLHOCTH:

OK 1. TloHuMaTh CyIHHOCTE U CONMANTBHYIO 3HAYMMOCTD CBOEH Oynyuelt npogeccun, nposBIaTh
K HeHl yCTOMYMBBIA HHTEpEC.

~ OK 2. Opranun3oBbIBaTh COGCTBEHHYIO NEATEIBHOCT, BBIOMPATH THIIOBbIE METOJBI M CIIOCOOBI
BBITIOTHEHHS IIPOQECCHOHANbHBIX 3a/a4, OLEHHBATh HX 3Q(EKTHBHOCTL M KAYECTBO. '

OK 3. [puHEMATh pelleHHs B CTAHAAPTHBIX H HECTAaHJapTHLIX CUTYalUSX H HECTH 3a HHX
OTBETCTBEHHOCTb.

OK 4. OcymecTBnAaTh OKCK ¥ HCTIONB30BAHHE HH(OPMALIHH, HEOOXOTAMOR ISt s¢pdextruBHOTO
BBIIIONHEHHUS NPOGECCHOHANBHBIX 33/1a4, NPOPECCHOHATBHOTO M IHYHOCTHOTO PAa3BHTHSL.

OK'5. cnonp30BaTh HHOPMALMOHHO-KOMMYHHKALIHOHHBIE TEX HOJTOTHH B npopeccrnoHaIbHON
JEeSITENLHOCTH.



OK 6. PaGoTaTs B KOJUIEKTHBE ¥ KOMaH e, 3¢ eKTUBHO 06WATECA ¢ KOJUIEramy, PYKOBOJCTBOM,
NOTpeOUTEIAMHY.

OK 7. Bparb Ha cefs OTBETCTBEHHOCTH 3a paboTy YIeHOB KOMAaHbI (MOOYHHEHHBIX), 3a
PE3YNbTAT BLIOJIHEHHUS 3a0aHUH.

OK 8. CamocrosTensHo onpenensite 3anaun NPOQECCHOHANLHOIO H JTHYHOCTHOTO pa3BuUTHA,
3aHUMATLCS CaMOOOPA30BAHKMEM, OCO3HAHHO MIAHHPOBATH TIOBBIIICHKE KBaJH(pUKauuy.

OK 9. OpHueHTHpPOBATBCS B YCIOBHSX YACTONH CMEHEI TEXHOJIOTHH B HpOo(eCCHOHATLHOMH
JEeATENBHOCTH.

B pesysnpTate ocBOEHUS MHCUANIHHEED 00yJaronmncs KomKen

3Hamb:

31. conmepxarenbHbIE TIPUMEpHI HCIONH30BAHMNS MaTeMaTH4YeCKHX HMIAEH M METOHOB B
NpodeCcCHOHANLHON NeATETEHOCTH;,

ymemp:

Y1. paznuyaTe ypoBHH TPeOGOBAHHI K CIOKHOCTH IIPUMEHSIEMbIX AJITOPHTMOB

eraoemn.

Bl. vHauBMAyaneHBIM y4eGHBIM ONBITOM B NIOCTPOCHUHM MATEMaTHYECKHX MOJENeH, MpH
BBINIOJIHCHHHY HCCIIEN0BATEIECKUX IIPOEKTOB,

4 OpraHn:;aunonno-meTomlqeume JaHHBIC JTHCUUILIHHDbI

Ob61ee KOJIMYECTBO YaCOB AUCIHIUIMHEI cocTasiisieT 417 uac.

1 cemectp | 2 cemectp Bceero

AynuTopHasi paGora 120 158 278
Jlexuun, ypoxu (JI) 10 34 44
ITpakTayeckue 3austus (113) 110 124 234
CamocrosiTesbHas paora 50 68 118
CamocrosTensHoe H3ydeHne pasesios JUCLMIUTHHBI, 50 68 118

NpopaboTKa ¥ NOBTOPEHHE JICKLHOHHOTO MaTepHaa 1
MarepHaia yueOHUKOB U y4eOHBIX MOCOOMH, [IOAMOTOBKA K
pybexnoMy KouTposO (CP)

MuauBuayansablii npoext (UII) 10 10 20

Koncynbranus - 1 1

Bua npomexxyTo4noii aTrectanun Konrpoabnas | Jk3zamen -
paboTa

5 Conepxanne H CTPYKTYpPa AHCHHIIHHBI

S.1 Conep:kanue pa3nenoB QUCHUILIHHDI

Ne HaumeHoBanue pasnena Conepixanue paznena

pasnena )

1 Beenenue Marematnka B Hayke, TexHHKe, UH(DOPMALOHHBIX
TCXHOJIOTHAX M IPaKTHUeCKOH nesTtenbHocTH. Llenu u
3anaYd  M3Yy4YCHHS  MareMaTHKd NpM  OCBOCHUM
cnenuansyocteit CIT10.

AJI'EBPA

2 PazButue nousTus o uncne [enbie n panpoHanbHbIe Yncna. J[eficTBUTENbHbIE YHCTA.

Ipubnuxennsie Boraucienus. KommiekcHsie uncna.

5.2 Ctpykrypa aucoumiunel



Kopanu, crenenu, norapugmer

KopHu HaTypanbHOH CTeneHHM U3 YMCa M HX CBOMCTBA.
CreneHM ¢ panMOHAILHLIMA M JEHCTBHTENBEHBIMH
NOKa3aTeNIMHU, UX CBONCTRA.

OcHoBHOE norapupMuICCKOe TOKAECTBO. JlecATHYHBIE U
HarypanbHele gnorapudmel. IlpaBmma naeiictBuii ¢
norapudpmamu. Ilepexon Kk HOBOMY OCHOBaHHIO.
[IpeoGpazoBaHue  palMOHANBHBIX, HPPAMOHAIBHBIX
CTENEHHBIX, II0OKa3aTeJbHBIX M  JIOrapu(hMHUYECKUX
BBIPAXKEHUH.

IlpakTuyeckue 3aHATHS

ApudmMeTndeckue NeHCTBUS Hajl YHCIAMH, HAXOXICHHE
NpUOIMKEHHBIX 3HAYEHHA BEJIMYHH W IMOTPEMIHOCTEH
BBIYUCIICHHH  (a0COMIOTHOH M OTHOCHTENBHOM),
CPaBHEHME YHCIIOBBIX BBIPAKEHHUH.

Beluncnenne H  cpaBHeHHe KopHeH. Brimonnenue
pacyeToB ¢ panvkanamy. Pemienue uppannoOHAIBHBIX
ypaBHeHmd. Haxoxnenue 3HayeHHMil cremeHedl ¢
pPaUMOHANBHEIMH ITOKa3aTessIMU. CpaBHEHHE CTEIMEHEH,
IlpeoOpasoBanus BeIpaXeHHH, CONEPXKAIIMX CTENCHH.
Pemienne  nokasaTenbHbiX — ypaBHeHuHd.  Pemenue
NPUKJIAJHBIX 3a/1a4.

Haxoxnenue 3HaueHuii sorapuma no mpou3BOJILHOMY
ocHoBanui. Ilepexon 0T 0JHOr0 OCHOBAHHUS K IPYroMY.
Beruncnenue 1%} CpaBHEHHE norapu(mos.
JlorapudmupoBaHue U NOTCHIUPOBAHKHE BLIPAKEHHIA,
[IpubmnmxeHHble BEIYMCICHUS U PEIIEHHs NPUKIaIHBIX
3anay. Pemenue siorapn(pMU4ecKuX ypaBHEHHH,

OYHKIIUU, UX CBOMCTBA U TPADIIKU

@OyHKUKH, X CBOHCTBA U
rpadukH

O6nacTe onpeneneHys 1 MHOXECTBO 3HAYEHHUI; rpadux
(GyHKLIHY. CaoiicTra GbyHKIUH. [Tpumepsr
(QyHKIHMOHANBHBIX 3aBUCHMOCTEH B peabHbIX IPOLECcax
U SIBJICHUSX.

Cnoxnass  ¢ynHknust  (komnosuuwms). [lowatue o
HETIPEPBIBHOCTH (PYHKLIHA.

Obnacte onpeneneHus u obaacTh 3HAYEHHH OOpaTHOM
Oyukuun. 'padux obparTHoit GyHKIHH.
[IpeoGpasosanus rpapuxon. ITapamiensHbil nepeHoc,
CHMMETPHSI OTHOCHUTENBHO OCEH KOOpAMHAT WM Hayaia
KOOPIHHAT, CUMMETPHS OTHOCUTENHHO HPAMOH y = X,
PACTIKEHHE U CXKATHE BOJIb OCEH KOOpUHAT

IIpakTHyeckue 3aHATHS

[Tocrpoese 1 yrenwe  rpadukoB  (YHKIHMIA.
Hccnenosanue  ¢yuxuma.  CBoicTBa  THHEHHOM,
KBaAPaTHYHOM, KyCOYHO-JIMHEHHOU U APOOHO-THHEHRHOM
¢ynxnuit. [IpeobpazoBanns rpaduka GyHKIMA.

OCHOBBI TPUTOHOMETPUU

OCHOBHBIE ITOHATUS

Panuannas wmepa yrna. BpamarenbHoe JIBIDKEHHE.

TPUTOHOMETPUH CuHyC, KOCUHYC, TAHTEHC 1 KOTQHTCHC YHCIIA.
OcHoBHEBIE Dopmyiisl npuBeAeHUs. DOpMYIIBI Ci10XkKeHUS. POPMYIBI
TPUTOHOMETPHUYECKHE yaBoeHUs. QOpMyIIbI IOJOBHHHOTO yIJIa.

TOXJIECTBA

IIpeobpazoBanus npocreiiux | [IpeoGpasosanue CYMMBI TPUTOHOMETPUUECKHX
TPUTOHOMETPHUYCCKHX (GyHKUMH B NPOM3BENEHHE M NMPOHU3BENEHHS B CYMMY.

BBIPAKECHHU I
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BeipaxxeHne TpUrOHOMETpHUECKHX QyHKIMHA  yepes
TaHT'CHC [TOJIOBUHHOI'O apryMeHTa.

Tpuronomerpuueckue
dynkuun. O6paTHble

TPUTOHOMETPHYECKHE
byHKUHH

Croiictsa TPUTOHOMETPUYECKHUX (YHKIHME H  uX
rpa¢uru. O6paTHbIE TPUTOHOMETPHYECKHE byHKIHH

Ipocreitmue
TPUTOHOMETPHUYECKHE
YPaBHEHMS U HEpaBEHCTBA

[pocreitiune TPUTOHOMETPHYECKHE ypaBHEHHS.
IIpocreiimme TpuroHOMeTpHUECKHE HEpaBEHCTRA.

HpaKTI/I‘ICCKI/Ie 3aHSATHA

PajuauHpiii METON M3MepeHns YIIOB BpalleHHs U CBS3b
C TpallyCHOM Mepoii.

OCHOBHBIE TPHIOHOMETPHUECKHE TOXIECTBA, dopmysr
CIIOKCHHS,  yYNBOGHH#,  NpeoOpasoBaHHE  CyMMBI
TPUTOHOMETPUYECKUX  (yHKUHHA B  NPOM3BENCHHUE,
npeoOpasoBaHUE IPOU3BEICHUS TPUTOHOMETPUIECKUX
GyHKLHi B cymmy.

CBocTtBa U rpaduky cudyca, KOCHHyca, TAaHTeHCA H
KoTanrenca. OGpaTHble TpPUTOHOMETPHYECKHE ()YHKIHH:
ApKCHHYC, apKKOCHHYC, apKTaHTeHC, apDKKOTAHI'€HC.
[Ipocreitmue  Tpuronomerpueckue YPaBHEHHSA W
HEpaBEeHCTBA.

HAYAJIA MATEMATHUYECKOI'O AHAJIM3A

10

[TocnenoBarensuOCTH

Crocobbl  3amaHMss M CBOMCTBA  UYMCIIOBBIX
NOCIIEN0BATENHEHOCTEH. [onstHe o penesne
IOCIIEOBATEILHOCTH. CymecrBoBanue npenena
MOHOTOHHOH  OTPaHHYEHHOM  IIOCJIEOBATEILHOCTH.
CymMmupoBaHHe 10CIEN0BATELHOCTEIH.

Ipenen dyuxuun. HerpepsiBHOCTS ByHKIMHK

11

IpounszBonnas u ee
IIPUMEHEHHE

IlonsaTue o npousBoaHON (yHKIHMH, ee reOMETPUYECKHIA
v (Qusnyeckuit cMblcn. VpaBHeHMe KacaTenpbHOH K
rpaduxy ¢ynxumu. I1pousBoiHble CyMMBl, pa3HoCTH,
OpOU3BENCHHUS, 4YacTHule. [IpoM3BOgHBIE OCHOBHEIX
SMeMEHTapHBIX QyHKknuil. [IpuMenerne npou3BOHOM K
HCCICNOBAHMIO (QYHKUMH M TIOCTPOEHHIO TI'padHKOB.
[IpousBonueie 00paTHOH QYHKIMH H KOMIO3MIHH
byHKIHH.

[Mpumepnt UCTIOJIb30BAHUS OPOH3BOINHON  JyIs
HAaXOXICHUA HAWIy4IIero pEMEHUs B IPHKIAZHBIX
3amavax. Bropas mpoussonHas, ee reomerpmueckuii u
GU3HUECKU CMBICIT.

Haxoxnenne ckxopoctv ams  mporecca, 3amaHHOro
(opmy:oit u rpadukoMm.

12

[lepBoo6pasnas u uuTerpan

[Teppoobpasnas. HeompeneneHHbIH HHTETpal M €ero
cBorcTBa. OCHOBHBIE (hOPMYJIBI HHTETPHPOBAHHS.
Ilpumenenue  onmpencieHHoro  mHTerpana A
HaXOXACHHA IUIOWANY  KPHBOJHHEHHOHW TpaleluH.
Dopmyna Hrrorona-—Jleitbunna. - Ilpumepsr
NIPAMECHEHHUS HHTErpaia B PU3UKE U FEOMETPHH.

HpaKTI/I’{CCKI/IC 3aHATHSA

Yucmosas MOCJIEAOBATENLHOCTE, CIOCOOB! ee 3azanus,
BBLIYHCJIICHUA YJIEHOB I10CJIEAOBATEILHOCTH. Hpez[en
IIOCICIOBATEIIBHOCTH. beckoneuno Y6I>IBa}OHIaH
reOMETpHYECKasa nporpeccus.
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[IpousBoanas: Mexanuucckuii u IFEOMETPUYECKUH CMBICT
IIPOU3BOJIHOMH.

YpaBHeHHe KacaTelbHOH B 0OmeM BHie. IIpaBuna u
dopmyier nuddepennupopanus, Tabnuma IIPOU3BOIHEIX
SNIEMEHTapHbIX (yHKuMi. Uccnegosanue GyHKUME C
TIOMOIIBIO  POU3BOAHON. Haxoxnenwe Hambolbuero,
HaHMCHBUICTO 3HAYCHWS! W IKCTPEMABHEIX 3HAYCHHUIL
byHKIHY.

Wurerpan n nepoo6paznas. Teopema HrroToHA—
Jleribuuna. Ilpumenenue HMHTErpana K BBIYUCIICHHIO
$usndeckux BemuMH U miomanei.

YPABHEHHS U HEPABEHCTBA

13 YPpaBHEHHS H CHCTEMBI Paunonaneusie, HPppalMOHANIBHEIE, IIOKa3aTEIbHbIE U
yPaBHEHH TPUTOHOMETPUUYCCKUE YPABHEHHUS U CHCTEMBL.
PasrocumsHOCTS  ypaBhenuit, HEPAaBEHCTB, CHCTEM.
OcHOBHBIE mpHEMBI  Mx pelieHns  (IOACTaHOBKa,
anrebpanyeckoe CIIOXKCHHE, Meron  Kpamepa,
rpaduyeckuit meron).
14 Hepagencraa Panuonanbusie, uppanmonasHble, mokasaTebHble #
TPUTOHOMETpHYECKHE HepaBeHCTBA. OCHOBHBIE PHEMBI
UX peleHus
15 HMcnons3oBanue crOHCTB 1 Meron muTepBanos. Usodpaxenue Ha KOOpOUHATHOM
rpadukos QyHKumi npu IUVIOCKOCTH ~ MHOXeCTBA ~ PEIEHHMH  ypaBHEHMH u
PEIICHHH YpaBHCHHHN U HEPABEHCTB C IBYMS IIEPEMCHHBIMU U HX CHCTEM.
HEPABEHCTB
16 [Ipuknanuele 3anayn IIpuvenenne mareMaTuHueckHx MeTONOB s peleHus
3allad M3 pasTMYHBIX 00JacTed HayKH M HpaKTHKH.
WnTepnperanus pesynbTara, YYET  peabHBbIX
OTpaHUYCHH I

HpaKTI/I‘-ICCKI/Ie 3aHATHS

Kopun  ypasuenmit. PaBHOCHIBHOCTS YDaBHEHHIA.
IIpeobpazoBanne ypasnenmii. OcHoOBHbIE IIPUEMEI
PCLICHUS ypaBHEHHH. Pelienne cucTeM ypaBHeHHIA.
Hcnons3oBanue cpoiicTs u rpaduKoB QYHKUMH mmst
PEUICHUS YPABHEHHH H HCPABEHCTB

SJIEMEHTBI KOMBMHATOPUKU, TEOPUU BEPOSITHOCTEU U CTATUCTHUKHA

17

ONEeMEHTBI KOMOHHATOPHKH

OcHoBHble TOHsITHS KoMGHHATOPHKH. [lofcyeT umona
Pa3MEIUEHUH, MEePECTAHOBOK, COYETaHWH. PereHue
3afa1 Ha nepebop BapuaHTOB. dopMmyna GuHOMa
HeroToHa.

Caoiicrra OHHOMUHAIBHBIX k03 durmenTos.
Tpeyronsuuk IMackans

18

DneMeHTHI TeopHH
BEPOATHOCTEH

CobeiTHe,  BEPOATHOCTSH COOBITHA, CIOXEHHE U
YMHOXEHHE BeposATHOCTeil. [ToHsTHE 0 He3aBHCHMOCTH
cobmIThit. JluckpeTHas cllyJaiHas BeJWYMHA, 3aKOH ee
pacnpeenesus.

Uncnosele xapakTepucTHKH JUCKPETHOH ClIy4aiHOi
BeMYUHEL [ToHATHE 0 3aK0HE GONBIIUX YUCE).

19

ONeMeHTEI MaTeMaTUYECKOI
CTaTHCTHKHU

Ilpencrasnenne  namnbix  (TaGnuuel, JIMarpaMMEl,
rpauKu), TreHepaibHAd — COBOKYIHOCT, BBIOODKA,
cpenHee apudmeTHyeckoe, Meauana. ITonstue o 3anagax
MaTeMaTHYECKOM CTATHCTHKH.
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Pemenne OpakKTHYICCKUX 3aJa4 ¢ TNPHMCHCHHEM
BCPOATHOCTHBIX METOHOB.

HpaKTI/I‘ICCKI/IC 3aHATUA

Hctopus pa3BUTHS KOMOWHATOPUKH, TEOpHHU
BEPOATHOCTEH M CTATUCTHKU M HX POJIb B Pa3IMUHBIX
cepax uenoBeUECKOH JKU3HEHeATENbHOCTH. Ilpasuia
KOMOMHATOpUKH. Pemenue KOMOWHATOPHBIX —3amad.
Pasmemenus, codeTaHuss © NEPECTAHOBKH. DBHHOM
Herotona u tpeyronsnux Ilackans. [IpuknagHeie 3anayn.
Kraccnueckoe ompenesncune BepOSTHOCTH, CBOMCTBA
BEPOATHOCTEH, TEOpeMa O CyMMeE BEPOSTHOCTEH.
Brruncnenue BepositTHocTeit. Ilpencrapienne YnucioBBIX
JauHbIX. [IpuknanHeie 3anaqn.

I'EOMETPU

20

IIpaMbie u 1OCKOCTH B
IIPOCTPAHCTBE

BzaummHOe  pacnonoxeHme ~— ABYX — NpPSAMBIX B
npocrpanctse. [lapanneabHOCTh HPAMON M IUIOCKOCTH.
ITapannensHocTs miockocTed. llepmeHAUKYNSIPHOCTD
IPSMOH Y IIJIOCKOCTH.

INeprienaukyssip ¥ HakJOHHAs. YTOJ MEXAY NPsSMOM H
IJIOCKOCTBIO.  JIByrpanaslif  yroin.  Yromx  Mexny
IUIOCKOCTAMH. 1lepreHaHKy ASIpHOCTE IBYX IIOCKOCTEH.
['eomerprueckue  mpeoOpa3oBaHHsS  HPOCTPAHCTBA:
napauleJbHbld  NEPEHOC, CUMMETPHS OTHOCHTEIBHO
IUIOCKOCTH.

[MapannensHoe IPOCKTUPOBAHHE. Inomane
OpPTOrOHAJIBHON IPOEKIMH. N3obpaxenune
IOPOCTPAHCTBEHHBIX (PUTYp.

21

MHororpaHHuKu

Bepmmngbl, pebpa, rpanu MHOrorpanHuka. Passeprka.
Mmuororpanssle  yribl. BpIIykiable MHOTOrpaHHHKH.
Teopema Ditnepa.

[Ipm3ma. Ilpsmas u HaxjowHas npusma. [IpaBunbHas
npH3Ma. [lapannenenunen. Ky®. [Tupamua.
IlpaBunbHas  nupamuga.  YceyeHHas — NUpaMuja.
Terpasap.

CummeTpuu B KyOe, B rapannesenunene, B OpU3Me U
nupamue. Ceyenust Kyba, OpU3MBI U DHPAMU/IBL
IlpencraBnesse O  NpPAaBWIBHBIX — MHOTOTpaHHHKAX
(reTpaszpe, Kybe, OKTas/pe, JOAEKAIAPE H HKOCAIPE).

22

Tena u [IOBEPXHOCTH
BpalLEHUs

[lumueap u xoHyc. YceudeHHBIH kouyc. OCHOBaHHE,
BBICOTA, OOKOBas MOBEPXHOCTh, 00pa3yrolias, pa3BepTKa.
OceBble ceueHUs U CeueHisl, TapalIeIbHble OCHOBAHHIO.
[lap u chepa, ux ceyenus. KacarenpHas miIockocTs K

chepe.

23

H3mepenus B reomeTpun

O6veM u ero wu3Mmepenue. VurerpanpHas Qopmyna
oobema. @Dopmynsr oObemMa Kyba, NPIMOYTOJBLHOIO
napajiefenuiena, Npu3Mbl, UHUIHHApa. DopMysibl
obbeMa mUpaMuzbl H KOHyca. POpMyJBl ILUIOINAIH
HOBEpXHOCTEH IunuHapa 1 KoHyca. @opmynasl o0beMa
mapa v mwiouany cheps.

[Tonobue ten. OTHOIIEHUS TUIOMANEH MOBEPXHOCTEH U
00LeMOB OIOOHBIX TeJ.

24

Koopaunats! 1 BeKTOpPbI

IlpsmoyronbHas (mekaproBa) CHCTEMa KOOpPAHMHAT B
IPOCTPAHCTBE. Y PaBHEH s IIIOCKOCTH U ITPSIMOM.
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Bekrop. Pasenctso BekTopoB. J[eHCTBHA ¢ BEKTOpaMH.
Paznoxenue Bextopa no nampasneHusm. YTom Mexmy
AByMs BeKTopamu. KoopimHaTe! BekTopa.

CkangpHoe M BEKTOpPHOE IPOM3BENCHHSA BEKTOpPOB.
VicnonbsoBanre KOOpaMHAT M BEKTOPOB NPH pELICHUH
MAaTEeMaTHYECKUX U NPHKIAAHEIX 33744,

IpakTuyeckue 3aHaTHS

[lpn3Haku B3aMMHOTO pacnoNOXKeHUs NPAMBIX. YTON
MEXIy NpAMBIMH. B3aumuoe pacrnonoxenue mpsMeIx u
mrockocte. [lepnenuKysistp 1 HaKJIOHHAS K TIOCKOCTH.
Yrom Mexmy upamo u Iuiockoctero. TeopeMer o
B3aUMHOM  pacCMONOXEHUH NPAMOH M  IIOCKOCTH.
Teopema o Tpex neprienauKymspax.

[Mpuznaku u CBOMiCTBa napanaeNbHbIX n
NEPIEHIUKYIIPHBIX INIOCKOCTEH. PaccTossHre 0T TOukH
A0 TUIOCKOCTH, OT MpPSAMOM JO IUIOCKOCTH, PACCTOSHHUE
MEXIY IIOCKOCTSAMH, MEXIYy CKPEIHBAIOLIMMHUCS
OPAMBIMH, MEXAY INPOU3BONBHBIMH  (DUrypaMd B
IIPOCTPAHCTRBE.

[lapannensHoe mpoekTupoBaHHE ¥ €ro CBOMCTBA.
Teopema o0 miomanm OpTOroHaNEHOM  IpOEKLUHU
MHOI'OYTOJIbHHKA. Bzaumuoe PacIoyioKeHne
IIPOCTPAaHCTBEHHBIX buryp. Paznuyneie BUJIBI
MHOrorpaHHuKoB.  Mx  m3obpaxenus.  Ceuenus,
Pa3sBEPTKH MHOrorpanHuKos. Ilnomans mnoBepxsoCTH.
Bunpl cummeTpuit B npocrpanctse. CHMMETpHs Ten
BpalleHMs] © MHOI'OI'PAHHHKOB. BBIUHCIIEHHE ruiomanei
U 00bEMOB.

Bekroper. [leficTBus ¢ Bextopamu. JlexapToBa cucrema
KOOpAMHAT B npoctpancrse. JleHcTBUsS ¢ BeKTOpamu,
3aJlaHHBIMM  KoopauHartamH. CKalipHOE MpOM3BELECHUE
BEKTOPOB.  BexkrTopHoe  mpomsBeneHue  BEKTOPOB.
Vlcnonb3oBanue BEKTOPOB IPH JOKA3aTENBCTBE TEOPEM
CTEPEOMETPHH.

YpaBHeHne  OKpYXHOCTH,  cepbl,  IIOCKOCTH.
Paccrostune Mexy TouKamu.

PaS,Z[eJIbI AHUCUHUILJINHEL, H3y4YaeMbIe B 1 CEMECTPEC

KonmnuectBo yacon

pas- HanmenoBauue paszzienon AynuropHas Breayn.
nela Bcero |... Pabora paboTa
‘ J.| I3 | CP| U |K
1 Beenenune 5 ) ) ; ) )
o | PasBuTHE noHATHS 0 YKCIe 15 ) 10 4 1 )
3 Kopun, crenenn, siorapudgmor 39 9 26 10 1 )
4 @yHKIMH, HX CBOIHCTBA M rpaduku 79 3 18 8 1 .
5 OcHOBHBIE NOHATHSA TPUTOHOMETPHH 9 0 4 ) 1 ;
6 | OCHOBHbBIE TPHIOHOMETPHYECKHE TOMKIECTBA 17 ) 10 6 1 3
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4 HpeoGpa3zoBanus npocreiimmux 17 i 10 6 1 )
TPUTOHOMETPHYECKHX BLIPAXKeHMi
Tpuronomerpuueckne pynxuun. O6paTHbie
8 15 2 8 4 1 -
TPUTrOHOMeETpHYecKHe GYHKIUU
9 IIpocreiimue TpuronomMeTpuyeckue 17 i 12 4 1 )
YPAaBHEHHS H HEPABEHCTBA 3
10 IHocnenoBarenpHoCTH 20 7 10 6 2 .
Hmozo: 180 10 | 110 | 50 | 10 | -
Paszenel qucnynimnel, usydaemole 5o 2 ceMecTpe
Konmyectso uacos
Ne Bre-
pas- HanmenoBanwue pasnenos AynuTopHas ayn
nena Bcero pabora pabota
J I3 | CP |HUIT| K
11 | JIpousBoanas u ee npumenenue 25 4 12 8 1 .
12 | llepBoob6pasnast u uurerpan 27 4 14 8 1 .
13 | YpaBHeHuns u cucTeMbl ypaBHeHHI 15 2 8 4 1 -
14 | HepaBencrea 4 _ 4 . . .
.| Mcnoab3oBanne cBoicTs U rpaduxos
15 | dynxnmii npu pewennu ypapuenuii u 8 2 4 2 - -
HEPABEHCTB
16 | IIpuxaagnpre 3agaun 9 . 6 2 1 .
17 JJIeMEHThI KOMOMHATOPHKH 12 5 6 4 _ .
18 | D1emMenTBI TEOpHHN BePOSTHOCTEI 19 4 10 4 1 .
19 | D/IeMEHTBI MATEMATHYECKOlH CTATHCTHKY 11 0 4 4 1 .
20 | IIpsiMbIe M nIOCKOCTH B NpocTpaHcTBe 33 4 20 8 1 .
71 | MHororpannuku 21 ) 10 8 1 i
79 | Tena u nosepxHocT Bpamenus 19 0 10 6 1 .
73 | M3mMepenns B reomerpun 8 2 4 2 . -
24 | Koopaunare: i Bekrops 26 4 12 8 1 1
Hmozo: 237 | 34 | 124 | 68|10 1
Bcero: 417 44 | 234 |118| 20 | 1
5.3 Konrpoasunas pabora
1) BXOIUIIUUH KOHTPOJIL (KOHTPOJIbHAs paboTa);
2) KOHTpOJIbHAs paboTa mo Teme «Pemenne mnokasartcabHBIX U Jorapu(pMUYECKUX

YPaBHEHUI»;
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3) KOHTpoJsIbHas pabora no teme «IIpeo6pa3oBaHus MPOCTEHUIMX TPHTOHOMETPHYECKHX

BBIp@KECHUN»; :
4) KOHTpOJIbHast paboTa 110 TeMe « TpHroHOMETpHYECK e ypABHEHHS H HEPABEHCTBAY;
5) KOHTpOJIbHAs paboTa 3a cemMecTp;
6) KOHTPOJIbHAs paboTa 1o TeMe «[Ipou3BoAHAs M €€ IpUMEHEHHEN;
7) KOHTpOJIbHAS paboTa 1o TeMe «MHTerpai u ero npuMeHeHHey;
8) KOHTpOJIbHast paboTa no Teme «Pelrenue cucrem ypasHeHui U HEPABEHCTBY;
9 KOHTpOJIbHAs paboTa no Teme «KombuHaTOprKa. DieMenThl TEOPHH BEPOSTHOCTH;

10)  xoHTposbHas paGoTa 1o Teme «IIpsaMbIE M IOCKOCTH B IPOCTPAHCTBE,

11)  xontpombnas pabora 1o Teme «Brruncienye mIoMmancH 1 06HEMOBY;

12)  kontpomsHas pabota o Teme «BekTOPBI»;

13)  wroroas o6o6maromast KOHTpoIbHas paboTa 1o aucHuliIHHe «MaremMaTkay.

3.4 CamocToATeIbHOE H3YYEeHHE PA31eI0B HCHUNTHHD

Ne

paznena BOHpOCBI, BBIHOCHMBIC Ha CaMOCTOATE/IbHOC U3YUCHHUEC

2 ITpubmKeHHbIE BEIMUCICHHUS U BHIYUCTHTENBHEIE CPEICTBA

Hatypaibhbie torapudmsl. JlecaTuynEbe JorapadMe!

Penienye nppanrioHabHBIX HEPABEHCTB

ITepexon oT omHOrO OCHOBaHHS JIoTapr(Ma K APyroMy.
Jlorapudmugeckrie ToxnECTBA

Hucnosas pyaxuus. Cnocolsl 3ananus GyHKIUH

I[OK&?)&TGJIBCTBO OCHOBHBIX TPHTOHOMETPHYCCKHX TOXKIECTB

TeopeMsl crnoxeHus

Brson ¢popmyn npuBenenus

@OopMyJIbl IOJIOBUHHOIO apryMeHTa

N [N OOV R W W W

BeiBoz popmyn npeoGpasoBanmii CyMMBI B pa3HOCTH TPUTOHOMETPHUECKHX (YHKIHH
B IIPOU3BEIACHHIE

BeiBoz dpopmyn nmpeoGpasosanuii NnpOH3BEICHHM TPHIOHOMETPHYECKUX DYHKIHIT B
CYMMY M Pa3HOCTb

[IpoMeXyTKH MOHOTOHHOCTH TPUTOHOMETPHIECKHX ()YHKIHIH

Cao¥icTBa 06PaTHBIX TPUTOHOMETPHYECKHUX (DYHKIIHIT

MCTOI( PA3JOKCHUA HA MHOXUTEIIN

7
8
8
9 Merox noicTaHOBKH
9
9

Pelienune MpocTeRIIEX TPUrOHOMETPUYECKUX HEPABEHCTB BUa tg X <(>,<, >) 0

10 CyMMUpOBaHUE I10CIEN0BATENBHOCTEH
10 CpolicTBa HENPEPBIBHBIX DYHKIHIH
11 CpasHeHne OECKOHEYHO MaIbIX BETHYNH

Huddepenunan pynxuun. I'eomerpruueckuit empicn aupdepennnana. [punoxenue

11
muddepenimana GyHKIUH K TPUOTHKEHHBIM BEIYHCICHUIM

12 Peruenue HEKOTOPBIX MPUKIAAHEIX 3384 C IOMOLIBIO OMPENENEHHOT0 HHTErpana
14 Ionstue o nuddepeHHanbHOM ypaBHEHHH

17 ITpuHLUN MaTeMaTHYECKOH MHIYKIMH

18 CraTucTHYECKOE OpENeeHrHe BEPOSITHOCTH

18 ITonatue o 3akoHe OONIBLIMX YHCE
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2 [lapanensHoe MPOEKTUPOBAHKE H €ro CBOHCTBRA. Hzobpaxenune puryp B
CTEPEOMETPHH

22 VYpaBHeHHE NPAMOM Ha IIIOCKOCTH

22 YpaBHEHHE OKPYKHOCTH

22 IMonsaTue o reomerpryeckoM Teste u ero [IOBEPXHOCTHU

22 TloHsiTHE O MPABHIIBHEIX MHOTOrpAHHUKAX. BUIE! [IPaBUITBHBIX MHOTOTPAaHHHKOB

6 Opranusauus TeKywero KOHTPoJIst

Bun Howmep Pasnensl paboueit nporpammbl, noanesxatme KOHTBOJIIO
3aHA- |  KOHTD. Cpoxku
THA TOYKH Dopma npoBee
' P28 e-s-Te [ T21 | 23| oo Hus
31719 11 15 18 22 1 24
CornacHo
_ *
I13-1 KTI1
Cornacxo
_ *
I13-19 KTII
CormacHo
- %
113-40 o KTII
113-50 " é CornacHo
8 KTII
) T R w CornacHo
I13-55 % KTII
™ i " g CornacHo
= 113-61 B KTl
o
) " o CormacHo
I13-68 : KTII
o
) # i CorytacHo
I13-76 § KT
) % 4 Cornacso
113-87 é KTI
Cornacho
- *
I13-99 KTII
Cornacho
- *
I13-109 KTIT
* CortacHo

7 O6pasoBaTe/IbHbIE TEXHOJOIHH

JIW{HOCTHo-opHeHTHpOBaHHHﬁ [IOAXOM, METOJ TPOEKTOB, MOLY /IbHAS TEXHOJIOTHS, TEXHOJIOTHS
ypoBHeBoH  nuddepennuanmu o0yuYeHHs, KOJUISKTHBHBIA CIIOCO6 O0yueHHs, HCIOJIb30BAHHE
aIFOPUTMOB K ONOPHBIX KOHCIIEKTOB, HH(POPMALMOHHEIE TEXHOIOTHH, UCIIOIb30BAHKE PECYpPCOB ceTH
Internet.

7.1 I/IHTepaKTHBHbIe 06pa3OBaTeJIl>HLIe TEXHOJI0I'NH, HCN0Jb3YEMbIe B AYAUTOPHBIX
3AHATMAX

Homep ‘ KonmuuecTso
Yicnonbsyemas HHTepakTHBHAS 06pa30BaTeNbHAS TEXHOMOTHS
pasziena 4acoB

1 [IpesenTanms 0o TemMe «3HaueHHe MATEMATHKHY 1




15

2 IpesenTanus no reme «JleHCTBUTENBHBIE YUCTA» 1
2 IIpesenTtanus mo teme «KommnnekcHble guciay 1
3 IIpesenranus no Teme «IlokasarensHas, Torapudmmudeckas u 1
cTencHHas QYHKITHH»
4 [IpesenTauns no Teme «PyHKUMH, HX CBOHCTBA M rpadHKI» 1
8 Ipesentanus no reme « TpuroHoMeTprdeckue GyHKIHN 1
9 IIpesentanus no Teme « TpuronomMeTpuyeckie ypaBHEHUS» 1
9 IIpesenTanus no reme « TPUrOHOMETPHYECKHE HEPABEHCTBAY 1
11.12 IIpesenTauun no teme «Juddepennmansnoe n HHTErpaIbLHOE 3
’ HCYMCIICHUS
13 [IpesenTtauun o Teme «PemieHre CHCTEM THHEHHBIX 1
YpaBHEHUH»
17.18 Ipesenrannu no Teme «DneMEHTb! KOMOMHATOPHKH H TEOPUH 9
’ BEPOATHOCTEN»
20 [IpesenTanus mo TeMe K AKCHOMBI CTEPEOMETPHH H CIICCTBHS 1
U3 HUX»
21,22 IpesenTanmu o Teme «I'eOMETPHUYECKHE TENA U TIOBEPXHOCTH 3
24 IIpesenTanus no Teme «BeKToph! B IPOCTPaHCTREN 1
Hroro 19

8 OuneHounpie cpeacTBa ANs TEKYMEro KOHTPOJS YCII€BAEMOCTH, NPOMEKYTOTHOMN
ATTECTAUMM MO HMTOraM OCBOEHHsl AMCUMILUIHHBI W y4defHo-MeToaudeckoe obecnedenue
CaAMOCTOATEIbHOH PaboOThI CTYA€HTOB

I;zgyﬁiig ng/g; }:{6@1:1{(1);0 Oneno4Hoe cpeicTBO i ero Homep (pH HEOOXOAUMOCTH)
OK1-0K9 Konrponsnas padora (OC Nel - 13)
31 Kontponpnas pabora (OC Nel - 13)
Vi Konrponbhnas pabora (OC Nel - 13)
B1 KonTponenas pabora (OC Nel - 13)

9 Y4ebno-meToanYecKoe ofecnedenne ANCHHNIHHBI

9.1 Pexomenxyemast mureparypa

9.1.1 OcHoBHas AHTEPATYpPa

1. Maremaruxa: yuebuuk / A.A. Jlanass. — 3-e usa., ucnp. u gon. — M.: HHOPA-M,

2018. — 544 c. — (Cpennee mnpodeccHOHATBHOE obpazonanue). - Pexum gocryma:
http://znanium.com/catalog/product/967862
2. C6opHuK 3ama4 1o MatemaTtuke: Yye6Hoe nocobue//Janasa A. A., 3-e u3n. - M.: ®opym,

VH®OPA-M Usparenscxuit [Jom, 2018. - 352 c.: - (IIpopeccuonansaoe oGpasosanue) - Pexnm JOCTyIa:
http://znanium.com/catalog/product/970454

9.1.2 lono/iHuTEbHAR JIATEPATYPA

1. bBoromonos H.B. Martemarnka: yuebuux mms ccysos / H.B. Boromomos, ILU.
Camoiinenko. — 6-e u3J1., crepeotril. — M.: Ilpoda, 2009. — 395, [5] ¢.: un. — ISBN 978-5-358-06590-1.
2. Boromosnos H.B. C6oprux 3anau no maremaruke: yuebuoe nocobue mis ccyson / H.B.

Boromonos. — 5-¢ u3n., crepeotun. — M.: Ilpoda, 2009. — 204 ¢.: un. — ISBN 978-5-358-06291-7.
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3. Hamasin A.A. Maremaruka: YueGuuk. M.: ®OPYM: NMH®PA-M, 2003. — 552 ¢. —
(Cepus «IIpodeccruonansHoe obpasopanuey). — ISBN 5-8199-0036-7 (POPYM). ISBN 5-16-000985-
X (MHOPA-M).

4. JKapnepuuk, B.O. CipaBouHUK [0 MaTeMaTHKe H Qu3uKe [OnexTpoHHEIA pecypce] / B.D.
XKasuepunx, JI.W. Maiicens, F0.U. Casuiopa. - 2-¢ u3l., nepepad. — Munck: Boimoiimas mxosra, 2014.
- 399 c.: UL - ISBN 978-985-06-2458-1. - Pexxum JOCTyma:
http://znanium.com/catalog.php?bookinfo=509603

5. Iexneuxun#t U.JI. Matemaruka: Yuebuux. — 2-e w3, crepeotuni. — M.: Usparensckuii
IeHTp «Akanemusa»; Macrepcrso, 2002. — 304 c. - ISBN 5-7695-1019-6 (M3n. nentp «Akamemus»).
ISBN 5-294-00055-5 (M3natenserBo «MacTepcTBoy).

6. Iexneuxnit U.JI. Matematuka: Yae6uuk. — M.: Macrepcrso, 2001, — 304 ¢. - ISBN 5-
294-00055-5.

7. Maremarnka B mpuMepax u 3anadax. U. 1 [DnexTponub.it pecypc]: B 2 u.: yue6. mocobue
/ JLU. Maiicens [u np.]; nox o6m. pen. JLU. Maiicern. — Munck: Boimmiimas mikona, 2014. — 356 c.:
. - ISBN 978-985-06-2499-4. - Pesxum noctyna: http://znanium.com/catalog.php?bookinfo=509699

9.1.3 Ilepuoanyeckue uzganus

1. MaTtemaTuka B kone
2. Maremaruka
3. Marematuka. Bee nis yunrens

9.1.4 MaTEpHET-pecypebI

Depepanbuplil 06pa3oBaTeNbHbIH mopran — www.edu.ru

DepepanbHBI poccHiicKuil 061e06pa3oBaTeNbHbIH noprair — www.school.edu.ru
[Topran xomnanun «Kupuin u Medomuity — www.kni.ru

IMopran ecrecTBeHHOHAyYHOTO 06pazoBanus — http://en.edu.ru

becrnatneie 6ubnuorexu cetu — http://allbest/libraries.hlin

N

9.2 Cpeacrpa obecniedyeHus 0CBOCHHS AN CUMIIHAHBI
9.2.1 MeToanvecKkne yKa3aHUsl H MATEPHAJIBI 110 BUAAM 3a U THI

Meromudeckne paspaGoTKm  ypoKOB 10 TeMaM, METOAHYECKHE pEKOMEHAUMH  JUlA
CaMOCTOATENBHON PabOThI, IUAAKTHYECKUH U HArSAIHbIH MaTepUal.

9.2.2 IIporpammHoe oGecneyenne COBPeMEHHBIX HHGOPMALMOHHO-KOMMYHHKAMOHHBIX
TeXHOJOTMH 110 BHAAM 3aHSITHIA:

Tun nporpamMuoro obeciteuenns | HaumeHnosanue Cxema JILIeH3UPOBAHHUSL, PEXXHM JOCTYIA
OneparoRHas creTeMa Mi'crosoft Honr{ncxa E.nrollment for Education
Windows Solutions (EES) o rocynapcrsenHOMY
OducHplif naker Microsoft Office | kontpakty Ne 2K/17 ot 02.06.2017 r.
Internet SIBAeTCS KOMIIOHEHTOM OTIEpaliMOHHOM
Explorer cucreMel Microsoft Windows

HNurepuer-6paysep Becrarnoe [10

Google Chrome http://www.google.com/intl/ru/policies/terms/

Windows Media | SIBnsieTcs KOMIIOHEHTOM ONMEPAUHOHHOM

MynsTuMemuitHBIH 111eE . 3
y A P Player cucrems! Microsoft Windows

9.2.3 Kpurepuu oneHKH HTOroBoii GopMbI KOHTpOISI

CDopMa HTOI'OBOT'O KOHTPOJIA 3HaHU# " yMeHHﬁ 110 JTUCIUIIINHE «MareMaTHKa» — dDK3aMeH.
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Ouenky BBICTABJIAIOTCS IIPU  BBINIOJHEHHH CTYIE€HTOM 3ajaHMH MHCHMEHHON HTOrOBOM
KOHTPOJIBHOH paboTEhL.

«OTIMYHO» - BCE 3a1aHKA PELIEHBI [IPABUIIBHO Ha CHOBAHHMH U3y UYEHHBIX TEOPHUit; 00YJaONUIACs
TPaMOTHO HCIIOJIE3YET MAaTEMATHIECCKUE METO/IbI B PEIICHUAX 3a/aY;

«XOpOWIO» - 3ajaHMsl BBINIOJHEHBI [IPABUJILHO HA OCHOBE H3YYEHHBIX TEOPHH, IPH 3TOM
JONYIIEeHBI 2-3 OmuOKH;

«yIOBJICTBOPHUTEJBHO» - IPH BBEIIOJHCHHU 3aJaHHH JONYUICHBI CYIECTBEHHBIE OINUOKH;
00y4aroIuiics HCIBITHIBACT 3aTPYAHCHHS B IPUMEHEHHH MATEMATHUECKIX METO/IOR,

«HEYIOBJICTBOPUTEIILHOY - OOYYaIOIIMHCS JeaeT MONBITKY PEINHTEH 3aaHus, HO IPH 3TOM
BBIABIICTCS HEMOHHUMaHWE OOy9aromuMcs COAEpXKaHHs y4eOHOro mMarTepuaina; HeyMEHHE BIIAZETh
MaTeMaTHYECKMMH METOJaMH; IIOJTHOE HEIIOHUMAHUE 3aJaHuH.

10 MarepuansHo-TexHHYecKoe o0ecnedenne JUCUHITAHDI

Peanuzauust nporpamMmel yyeGHOM avcHuIUIMEbL «MaTeMaTrkay o0eCIeYnBaeTcs KaOHHETOM
MaTEMaTHKH, OCHAILIECHHBIM IIKOJBHOH NOCKOM, Y4eOHBIMH CTOJaMi, CTynbsimu, crengamu, TCO,
pa3faTOYHbIM MaTepHAIOM I10 T€MaM IUCUMIUIMHBI, 3aJlaMH: YHTAILHBIM 341 C BBIXOJOM B CETb
Hutepner, bubnuoreka.
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