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utonst 2015 r. @AY «DHUPO»

Opranusanus-pazpadoTumK: rocy1apCTBEHHOE OroKeTHOE npodeccHOHaNbHOE
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cepBHCcay.
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I'BITOY KK ATTC .
PeneH3eHThI: ( 1 JL.B. PazymoBckas,
el npenongasarens marematuku ['BIIOY KK «ApmaBupckui

arpapﬂo—'rexHonomqecmﬁ TCXHHUKYM», CICHHAILHOCTL I10
JHIIITOMY -YYHUTEJIb MAaTCMATHKH.

Bonosmnukosa O.H.,

npenojasarens mareMatuk ['bOY CIIO «ApmaBupCcKui
MalIHHOCTPOUTENBHBIH TexHukyM» KK. CrienualibHOCTS 110
JUIIOMY- IIperoaBaTeab MaTeMaTHKH.




COIJEPKXAHUE
I.ITossicHuTENBHAS 3amUCKa
2.006m1as xapakTepuCTUKa Y4eOHON AUCIUILTUHBI «MaTeMaTruka»
3. Mecto yueOHON AUCIUIUIMHBI B y4€OHOM IUIaHe
4.Pe3ynbTaThl OCBOCHHS YUEOHON JUCIUIUTMHBI
5.Coneprxanue yueOHOM AUCIUTIINHEI.
6.TemaTndeckoe TIJIAaHUPOBAHUE C OMNpPEJCICHUEM OCHOBHBIX BHUJOB Y4E€OHOM
JEATEeIbHOCTH 00yUYaronnuxcsl.
7. XapaKkTepucTuKa OCHOBHBIX BUJIOB JAESITEIILHOCTH CTYJIEHTOB.
8.Y4yeOHO-MeTOIMYECKOe U MaTEPHAIbHO-TEXHUYECKOE 00eCleUeHUe MporpaMMel
y4eOHOM TUCIMIUIAHBI.
9.Pexomennyemas muteparypa.



1. MOSACHUTEJIBHASA 3AIIMCKA
[Iporpamma yuyebnoi aucuuminabl OY /n. 04 MaTtemaTuka npenHa3HaueHa
JUIsl OCBOEHUSI OCHOBHOM mpodeccuoHanbHON oOpa3zoBatenbHOM nporpammel CI1O
(OIIOIT CIIO) nHa 0a3e OCHOBHOrO OOWIEro OOpa3oBaHUsl MPU MOATOTOBKE IMPHU
MOJIOTOBKE KBATM(UIIMPOBAHHBIX PAOOUYUX U CIIELHUATUCTOB CPETHETO 3BEHA.

[Iporpamma paspabotana Ha ocHoBe TpeOoBanuii ®I'OC cpennero obiiero
oOpa3oBaHUs, TPEABSIBISIEMBIX K CTPYKTYpPE, COICPKAHUIO W pe3ybTaTaMm
OCBOCHMS  y4eOHOW  auCHUIUIMHBI — «Marematuka», B  COOTBETCTBHU  C
PekoMeHanussMu 110 OpraHU3alldy MMOTYYEHUsT CPEHETO 00IIero oopa3oBaHus B
npenesaXx OCBOCHHsI 00pa30BaTEIbHBIX MPOrPaMM CPEIHETO MPOodeCCHOHAIBHOTO
oOpazoBaHus Ha 0a3e OCHOBHOIO OOIIEro oOpa3oBaHMsI C y4E€TOM TPEOOBAHUM
deaepanbHbIX TOCYIaPCTBEHHBIX O0PAa30BATEIBHBIX CTAHAAPTOB M IOJy4aeMOU
npodeccuu cpeaHero mpodeccuoHaabHOTO 00pa3oBaHus (muckMo JlemapramenTa
rOCY/JIapCTBEHHOW TIOJUTUKH B cdepe MOATrOTOBKM paboumx kaapoB u IO
Muno6pnayku Poccun ot 17.03.2015 Ne 06-259), ¢ yuetom [IpumMepHoit oCHOBHOM
oOpa3oBaTeIbHOM MPOTrpaMMbl CpEIHEro o00Iero o0pa3oBaHMs, OJ00pPECHHOM
perieHreM (enepansbHOr0 y4eOHO-METOAMYECKOr0 OOBEIUHEHUS IO OO0IIeMYy
obpazoBanuio (mpoTokoa ot 28 utons 2016 1. Ne 2/16-3).

Conepxanue mporpaMMmbl  «MaTeMaTuka» HalpaBJICHO Ha JOCTH)KCHUE
CIICAYIOIINX IETIeH

- obecrnieueHrne cpOPMUPOBAHHOCTHU MIPEICTABICHUN O COLIMATIBHBIX, KYJIBTYPHBIX U
UCTOPUYECKUX (PaKTOPOB CTAHOBJIICHUSI MAaTEMATUKH;

- obecneyeHne CGHOPMHUPOBAHHOCTH  JIOTHUYECKOTO, aJITOPUTMUYECKOTO U
MaTEMATUYECKOTO MBIIIICHHUS;

- obecrieuenre chOPMHUPOBAHHOCTH YMEHUU MPUMEHSTh MOTyUYEHHbIE 3HAHUS TPU
PELICHUN Pa3JINYHbIX 3a]a4;

- obecrneueHne CHOPMHUPOBAHHOCTH IPEACTABICHUM O MaTEeMaTHKE KaK YacTH
0OIIEYEIIOBEYCCKON KYJIBTYPhl, YHHUBEPCAIBHOM SI3BIKEC HAYKH, IO3BOJISIOIIEM
OINMKCHIBATh U U3Yy4aTh PEaJIbHBIC MPOICCCHI M SIBICHHMS.

MeToI0OTMYECKOW OCHOBOM peaM3alid  MPOTPAMMBIL  SIBIIIETCSA  CHUCTEMHO-
JeSTETPHOCTHBIN TIOJIX0/T, KOTOPBIN MpeonaraeT 00eCceunTh:

- (hopMHupOBaHKE TOTOBHOCTH OOYYArOMIMXCSI K CAMOPA3BUTHIO U HETPEPHIBHOMY
00pa3oBaHu1o;



- TMPOCKTUPOBAHUE W KOHCTPYHMPOBAHUE pa3BUBAIONICH 00pa30BaTENbHOU CpEb
OpraHu3alyy, OCYUIECTBISAIONIENH 00pa30BaATENbHYIO NEATEIbHOCTD;

- aKTUBHYIO y4€0OHO-TI03HABATEIBHYIO JAESITEIbHOCTh O0Y4arOMIMXCS;

- TIOCTPOCHHE OO0pa30BaTEIBHOW MACATCIBHOCTH C YYETOM WHIWUBUIAYaJIbHBIX,
BO3PACTHBIX, TICUXOJOTHYCCKUX, (PU3MOIOTHICCKUX OCOOCHHOCTEH W 3I0POBBS
00y4Jaromuxcs.

B mnporpammy BKIIIOYEHO coJiepKaHUE, HaNpaBiIeHHOE Ha (QOpPMHUpPOBAHUE Y
CTYJICHTOB KOMIIETCHIIUH, HEOOXOAUMBIX 1Jisg kadecTBeHHOro ocBoenust OITOIT
CIIO na 6a3e oCHOBHOro 001Iero o0pa3oBaHMs C MOJYYEHUEM CPEIHEro OOIEero
00pa3oBaHUs MPOTPAMMBbI MOATOTOBKY KBATU(UIIMPOBAHHBIX PaO0OUNX, CITYKaIKX.

2. OBIIASI XAPAKTEPUCTHUKA JUCHUIIJIMHBI OY In. 04
MATEMATHUKA



Marematuka siBnsiercsi QyHIaMEHTAIbHOUW 00111e00pa30BaTeIbHON AUCIUTIITNHON
CO CIOXHBIIUMCS YCTOWYUBBIM COJEpKaHUEM U OOIIMMHU TpeOOBAHUSIMU K
MOATOTOBKE 00YyYaIOIINXCS.

IIpu ocBoenun mnpodeccuit CIIO  conMAIBHO-?’KOHOMUYECKOTO  Tpoduis
npodeccuoHaIbHOro 00pa3oBaHUsT MaTeMaTHKa M3ydaeTcsi Ha 0a30BOM YpOBHE
®I'OC cpennero obiero oopa3oBaHusl.

OO0mue 1enu W3yYeHUsT MATeMaTUKU TPAIUIUOHHO pEaM3ylTCsS B YEThIPEX
HaIpaBJICHUSX:

1) obmiee mpeacTaBiIeHUE 00 UACSX U METO/IaX MaTeMaTHKH,

2) MHTEJJIEKTyAIbHOE Pa3BUTHE;

3) oBnazeHUE HEOOXOIUMBIMU KOHKPETHBIMH 3HAHUSIMU U YMEHUSMU;

4) BociMTaTEIbHOE BO3JICHCTBUE.

Jist  connanbHO-3KOHOMUYECOoro Mpoduiisi NpoPecCHOHAIBHOTO 00pa30BaHMS
XapaKTEePHBIM SBJSCTCS YCUJIEHHUE OOIICKYIbTYPHOW COCTAaBISIONICH YyueOHOM
JUCHUIUIMHBI C OpPUEHTAllue Ha BHU3yaJIbHO-OOPa3HBIM W JIOTHYECKHH CTUIU
yueOHOU paboThI.

Conepxanue yuyeOHON TUCIMIUIMHBI pa3pad0TaHO B COOTBETCTBUM C OCHOBHBIMHU
coJiepKaTeNIbHBIMU JIMHUSIMU OOY4YEeHHSI MaTeMaTHKe:

- anreOpauyeckasi JIMHHS, BKJIIOYAIOIIAsl CHCTEMATH3aIlMI0 CBEJIEHUU O YHuCiax;
U3y4YeHHEe HOBBIX U 00O00IIeHHEe paHee M3yYEHHBIX oreparuil (Bo3BelEeHUE B
CTeTNieHb, W3BJCUYECHHE KOpHS, Jorapu@mupoBaHue, CHHYC, KOCHUHYC, TaHTEHC,
KOTaHT€HC U OOpaTHbIE K HUM); U3YYEHUE HOBBIX BHJIOB YHCIOBBIX BBIPAKEHUU U
dbopMyI; COBEpPIICHCTBOBAHHWE TMPAKTMYECKHMX HABBIKOB M BBIUACIUTEIBHON
KyJbTYphl, paCIIMPEHHWE W COBEPIICHCTBOBAHHME aJreOpanyecKkoro arrapara,
c(hOpMHPOBAHHOTO B OCHOBHOM IIIKOJIE, M €ro TMPUMEHEHHE K PEIICHUIO
MaTEMaTUYECKUX U MPUKIATHBIX 33]1a4;

- TeOpeTHKO-QYHKIMOHAIbHAS JUHUS, BKJIIOYAIONIAs CHCTEMATH3AIUI0 W
pacHpeHre CBeIeHU 0 (PYHKIUIX, COBEPIICHCTBOBAHUE TpadUUECKUX YMEHHI;
3HAKOMCTBO C OCHOBHBIMH HJEAMH U METOJAMU MaTEMaTUYECKOrO0 aHalv3a B
o0beMe, TIO3BOJIAIONIEM HCCIE0BaTh JJIEMEHTapHbIE (YHKIIMU H PElIaTh
IPOCTEHIIINE TeOMEeTpUIeCKe, PU3NUECKHUE U IPYTUe TPUKIIATHBIC 3a1a4H;

- JIMHUSl YPaBHEHUI M HEPABEHCTB, OCHOBAHHAs HAa MOCTPOECHUHU U UCCIIEIOBAHUU
MATEMaTUYECKUX MOJEINICH, MepeceKaronasIcsi ¢ alreOpandeckod W TEOPETHKO-
(GYHKITMOHAIPHOW JMHUSMHA W BKIIIOYAIONIAs PAa3BUTHE W COBEPIICHCTBOBAHHE
TEXHUKH alreOpanveckux npeoopa3zoBaHUil JJIsl pelieHUs] ypaBHEHU, HEPABEHCTB
u cucrteM; GOpMHPOBAHUE CIIOCOOHOCTH CTPOUTH M WCCIENOBATh MPOCTEHINE
MaTeMaTU4eCKUe MOJEIH MPHU PEIICHUH MPUKIAJIHBIX 3a]1a4, 3a/1a4 U3 CMEKHbBIX U
CHEIUATBHBIX TUCIUTUINH;



- TeoMeTpuYecKas JMHHUS, BKJIIOYAIOU[as HarJSIAHBIE TMPEJICTaBICHUS O
MIPOCTPAHCTBEHHBIX (PUTypax U U3y4YE€HUE UX CBOMICTB, (POPMUPOBAHHE U PA3BUTHE
MIPOCTPAHCTBEHHOIO  BOOOpa)KeHUs, pPa3BUTUE CIOCOOOB T'€OMETPUUYECKUX
MU3MEPEHUI, KOOPIUHATHOT'O U BEKTOPHOT'O METO/IOB JIJISl PEIICHHS] MAaTEMATUYE CKIX
U TIPUKJIAJIHBIX 33/1a4;

- cToXacTH4YecKas JMHUS, OCHOBaHHAs Ha Pa3BUTUM KOMOWHATOPHBIX YMEHHH,
npecTaBIeHUN 0 BEPOSITHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSIX
OKPYXaOIEro MUpa.

[Iporpamma paccurTana Ha MaKCUMaJIbHYIO YUeOHYIO HArpy3Kky B 00beme 234 yaca.
B tom uncne 234 yacoB - ayIuTOpHbIE 3aHATHS (U3 HUX - 117 yacoB mpakTUYEeCKUe
3aHsTUsA). UToropas arrecranus B hopMe dKk3aMeHa BO BTOpoM cemecTpe 1 Kypca.

Bun yueGHoil paboThbl KonunuecTBo yacos
OO6s3aTenpHas ayAUTOPHAs Harpy3Ka (Bcero) 234
B TOM YHUCJIE:
PaKTUYECKUE 3aHATUSA 117

Urorosas arrecranus B popme 3x3amMeHa Bo BTOpoM cemectpe 1 kypca

B pa3znene nporpammel «Cojiepxanre yueOHON TUCHUIUIUHBD KYPCHBOM BBIJIEICH
MaTtepuaj, KOTOPbIH MPU W3yUYEeHUH JTUCIUILUTMHBI KOHTPOJIIO HE MOIJICHKUT.
Cuctema OIeHKH JTOCTHKECHHUH TUTAHUPYEMBIX PE3YIbTaTOB OCBOCHHUS
nucrumimabl OY ] . 04 Martemartuka:

OcHoBHbBIE MOKa3aTejd OueHKH | DopMbI M MeTOIbI
Pe3yibTaThl 00yuyeHUs pe3yJibTaTa U MX KPpUTEPUHU KOHTPOJISA U
OlleHKH Pe3yJIbTaTOB
o0y4eHust
- c(OpPMHUPOBAHHOCTH | 3HAHUE POJIU MAaTEMATHKHU B HAYKE U | YCTHBIN ompoc,
MPEeACTaBICHHUI 0 | TEXHHKE, 9KOHOMHKE, | TECTUPOBAHHE, TPOBEPKA
MaTeMaTHKe KaK 4YacTd | MH()OPMAIIMOHHBIX TEXHOJOTHSAX M | HHAMBUAYAIbHBIX
MHUPOBOU KYJIbTYPBI K MECTE | B poeCCHOHANILHOM | KapTOYeK-3aIaHUM,
MaTEeMaTHUKU B | IEITEIbHOCTH; MPOBEPKA  JIOMAITHETO
COBPEMEHHOM BBIIIOJIHEHHE apu(METUUYECKUX | 3aJaHKSI,  BBITIOJIHCHHUE
OMBUJIIM3AIMHA,  CHOCcO0ax | IeMCTBHM HaJ YMCIIaMU, MPaKTHYEeCKUX paboT u
OITMCaHUs SIBIICHUI | HaXO0XICHHUE MPUOIMKEHHBIX | KOHTPOJIBHBIX paboT 1O
peanbHOro MHpa Ha | 3HAYCHUU BEJIUYUH U | COOTBETCTBYIOLIUM
MaTEeMaTUYECKOM SI3BIKE; MOTPEUTHOCTEH; CpaBHEHHUE | TeMawm, MpOBEpPKa
YUCJIOBBIX BBIPAKEHUM. CaMOCTOSTCILHOU
paloThI Ha
MPaKTUYECKUX 3aHATHUSIX,
3aIlIUTa MPOEKTOB.
- c(hOpMUPOBAHHOCTH | TIPABHIBLHO MpUMEHSET | pOHTANBHBI  OTpOC,
MIPEACTABICHUI 0 | MaTeMaTUYeCKUe  METOJbl Ui | TECTUPOBAHMUE,




MAaTeMAaTUYECKUX MOHATHUAX
Kak BAKHEMIINX
MaTeMaTHYECKUX MOJEIX,
MIO3BOJIAIOIIMX ONMCHIBATH
u n3y4arhb pasHbIe
IpOLIECCBI U SIBJICHHUS;
IIOHUMAaHHE BO3MOXHOCTH
AKCHOMAaTH4ECKOTO
IIOCTPOECHUS
MaTeMaTU4EeCKUX TEOPUH;

petieHus 3a/1a4 Pa3IUYHBIX
MPOIIECCOB OKPY>KaroIEro
MHUpPa.MIOHUMAET pasnuuue
TpeOOBaHUHN, TPEIBIBISICMBIX K
JI0Ka3aTesIbCTBaM B MAaTeMAaTHKE Ha
MpPaKTUKE; pPOJb AaKCHOMATHKH B
MaTeMaTHKe, BO3MOXHOCTh
MOCTPOCHUS MaTeMaTUYECKUX
TEOpUd  HAa  AKCMOMAaTHUYECKOU
OCHOBE;

3HAQYEHHE  AKCMOMATUKU  JUIs
Ipyrux oOnactel 3HAHUA W YIS
MPaKTHKH; BEPOSITHOCTHBIN
XapaKkTep pazIMYHBIX MPOIIECCOB U

3aKOHOMEPHOCTEM .

BBITIOJTHEHHUE
MPAaKTUYECKUX u
KOHTPOJBHBIX  pador,
IK3aMeEH.

— BIIAJICHHE  METOJaMHU
JI0Ka3aTeJIbCTB u
AJIITOPUTMOB pelIeHus,
YyMEHHE HX HPUMEHSTH,
MIPOBOJUTH J0Ka3aTeNbHbIE
paccykJeHus B  XOJe
pelIeHus 3a/1ay;

00001aeT  crnocoObl  pelIeHus
palroOHaJIbHBIX, IIOKa3aTCJIbHbIX,
Jorapu(pMHUUECKUX,
TPUTOHOMETPUYECKUX YPABHEHUU U
WX CHUCTEM;

TECTUPOBAHUE,
IIpoOBEpKa
3aIaHNH,
(bpoHTaNbHBIN OIpoc,

BBITIOJTHEHHE
MPAKTHYECKUX u
KOHTPOJBHBIX  pabor,
3aluTa MIPOEKTA,
IK3aMEH.

KapTOYeK-

— BJIQJICHUE CTAHJAPTHBIMH | - 0000maer crnocoObl pemeHus | GpOHTATBHBINA OIPOC,
npueMamMu peIlIeHHs | PallMOHATIBHBIX,  MOKA3aTeJbHbIX, | BBINOJHCHHE
parroHaATBEHBIX U | morapu(MUYecKux, MPAaKTUICCKUX u
UppaIMOHABHBIX, TPUTOHOMETPHUYECKHX HEPABCHCTB; | KOHTPOJBHBIX  PadoT,
MOKa3aTeNbHbBIX, - HCIIOJIb30BAaHHME TMIPH PEIICHHUH | 3alluTa MPOCKTA,
CTETICHHBIX, npuMepoB (HOpMYII, CBS3aHHBIX CO | K3aMEH.
TPUTOHOMETPHUYECKIX CBOWCTBaMU CTETICHEH,

yYpaBHCHHH W HEPABEHCTB, | JIorapu(MoB u

UX CHUCTEM; MCIOJIb30BAHUE | TPUTOHOMETPUICCKUX (DYHKIIHIA

TOTOBBIX  KOMITBFOTEPHBIX

porpamm, B TOM YHCIIE TS

MOWCKA TYTH PEUICHHS U

WJLTIOCTPAIHH pelieHus

ypaBHEHUI U HEPABEHCTB;

- c(hOpPMUPOBAHHOCTH | -3HAET OMNpPENIEICHUs MPOU3BOIHON, | (PpOHTANBHBIM  OTpOC,
MIpeICTaBICHUIA 00 | ee TE€OMETPUYECKHIA U | IpaKTH4eckas pabora,
OCHOBHBIX MOHATUSIX | MEXaHUYECKUIN CMBICT; BBITIOJTHEHHE
MaTeMaTHYeCKOro aHalu3a | MpaBuiia u (hopMynBl | UHAMBUAYATBHBIX

U UX CBOWCTBax, BrnajgeHue | nupdepeHurpoBanus  GYHKIUH; | 3a1aHUN Ha
YMEHHEM XapaKTepU30BaTh | OMpPEJEICHUE BTOPOH | MPAKTHUECKUX 3aHATHIX
MOBE/ICHUE GyHKIMIA, | TPOU3BOAHON, ee  (U3UYECKUH | BHITIOJHEHHE
WCIOJIb30BaHNE CMBICT; MPAKTUYECKUX u

TTOJIYYCHHBIX 3HAHUM I




ONMCAHUS W  aHaiuu3a
peanbHbIX 3aBUCUMOCTEM;

- TpPUMEHSET NPOU3BOAHYIO IS
HaXO0XK/ICHUs HEOOXOIUMBIX U
JIOCTaTOYHBIX YCIIOBUH
BO3paCTaHMs U YObIBaHHS (QYHKIUH,
CYLIECTBOBAHUS 3KCTPEMYMA;

- HUCIOJB3YyeT OOIIYI0 CXeMy
nocTpoeHus rpadukoB (YHKIUH C
MMOMOIIBIO TPOU3BOJTHOM;

JUIS  HAXOXJCHUS CKOPOCTH B
peaJIbHBIX ITpolieccax

KOHTPOJBHBIX paboT
JK3aMEH.

— BIIAQJICHUE OCHOBHBIMU
MOHATUSAMH O TUIOCKUX U
MPOCTPAHCTBEHHBIX

-yM€eT paclio3HaBaTh HA YEpPTEkKaAX
U MOJENISIX IPOCTPAHCTBEHHBIE
(GOpMBI; COOTHOCHUTH TPEXMEPHBIE

WHIUBUAYAIbHAS
IpakTHdeckas padora,
(GpoHTaNbHBIN OIpoC,

TeOMETPUYECKUX (PHUTypax, | 0OBEKTHI C UX OMMMCAHUSIMH, BBITIOJTHEHHUE
WX OCHOBHBIX CBOMCTBAX; -yMeeT  ONHUCHIBATh  B3aMMHOE | HHIMBHIyaTbHBIX
c(OpMHUPOBAHHOCTh pacronoxenue MIPSIMBIX U | 3a7aHui Ha
YMEHHUS pacro3HaBaTh | IIOCKOCTEd B MPOCTPAHCTBE, | MPAKTUIECKUX 3aHATHSIX,
reoMeTpUYecKue  (QUTYpHI | apryMEHTHPOBAaTh CBOM CYXKICHHUS | KOHTPOJIbHBIC pabOTHI MO
Ha yepTexax, MOJAENAX U B | 00 3TOM pacrnojoKeHUN TeMaMm,
peaibHOM MHUpE; | - n300paxaer B3aMMHOE | SK3aMEH.
MpPUMEHEHHE  HM3YYCHHBIX | PACHOJIOKEHHS TIPSIMBIX "
CBOMCTB T€OMETPUYECKHX | IJIOCKOCTEH B POCTPAHCTBE.
buryp u dopmyn s | -ymMeeT aHaJIM3UPOBATH B
pelIeHns] TEOMETPHUYECKUX | MPOCTEHIINX CIyYasX B3aMMHOE
3a1a4 u 3aga4 C | pacnoJioKeHHue 00BEKTOB B
MIPAKTUYECKUM IIPOCTPAHCTBE;
COJIepKaHHUEM; -yMeeT H300pa)xkaTb OCHOBHbIE

MHOTOT'PaHHUKH ¥ KpYIJble Tena;

BBINOJIHAET YEPTEKH MO YCIOBUAM

3ajad.

-yMeeT  CTPOMTh  IpocTeiiue

ceueHust Ky0a, IPpU3MBbI, TUPAMUIbBI

-yM€eT pellaTh INIAHUMETPUUYECKHE

U NIPOCTEHIINE CTEPEOMETPHUUECKUE

3aJauu Ha HaXOXKJECHUE

IreOMETPUYECKUX BEJIUYMH (JUIMH,

yIJoB, IUIOmIaned, OO0bEMOB). -

IPOBOJUT JI0Ka3aTesbHble

paccykIeHus B XOJAE pelIeHus

3ajad,

-UCIIOJIb3YET pUOOpETEHHBIE

3HAaHUS U YMEHHUS B IPAKTUUYECKOU

NeSITeNbHOCTH U MOBCETHEBHOM

KHU3HU
- c(OPMHUPOBAHHOCTD | -BBIYHCIICHHUE KOMOMHATOPHBIX | GPOHTANBHBIA  OIIpoC,
npeJcTaBIeHUN 0 | 3aa4 MeToJIoM nepedopa, a TakKe C | TECTUPOBAHHE,
mporeccax M SIBJICHUSX, | MCIOJIb30BaHUEM T'OTOBBIX ()OPMYIT; | BBIIIOJHEHUE
HUMEIOIINUX BEPOSITHOCTHBIN | -BBIYMCIICHHE MPOCTEHINX CIy4aeB | MPaKTHYECKUX u
XapakTep, CTaTUCTUYECKHUX | BEPOSITHOCTH COOBITMH Ha OCHOBE | KOHTPOJIBHBIX  paboT,
3aKOHOMEPHOCTSIX B | MIOJICUETA YUCIIA UCXO/IOB; HK3aMEH.

PCAJIbHOM MHPE, OCHOBHBIX
TTOHATHUAX SHCMCHTapHOﬁ

- COCTaBJICHUC AuarpaMmm n
Fpa(I)I/IKOB JJI aHaJIn3a YMCJIOBBIX




TEOPUHU BEPOSITHOCTEH; | JTaHHBIX u uHpOpMaLUU
YMEHUH HaXOJUTb U | CTaTHUCTUYECKOIO XapaKTepa.

OLICHUBATh  BEPOSITHOCTH
HACTYIUICHHSI COOBITUH B
MPOCTEHUIINX PAKTUYECKUX
CUTyallMsiX M OCHOBHbBIE

XapaKTEPUCTUKHU
CIIy4alHbIX BEJIMYHH;

—— BJIQJICHUE HaBBIKAMH | -UCIOJIb3YET pHOOPETEHHBIC | TECTUPOBAHHUE,
WCIIOJIb30BAHUSI ~ TOTOBBIX | 3HAHUS U YMEHHS B MPAKTHYECKOU | BHITIOJIHEHHE
KOMIBIOTEPHBIX MPOTPAMM | ACSITEIBHOCTU MPaKTUYECKUX padboT

IIPH pelIeHNH 3a]1au.

TeMbI IPOEKTOB:

Mojieii MHOTOTPaHHUKOB.

YpaBHEHHUS C MOYJIEM.

I'eomeTrpus no EBknuma B ouepkax u 3ajayax.

Kpacora maTemaTuku B 3a1a4ax Ha pa3pe3aHue.

Maremartuka B apXUTEKTYpE.

Maremartuka B KUBOIKCH.

Maremaruka u ['apmoHuUs.

OO0beMbl U TIIOMIAIU TTOBEPXHOCTEN MPaBUIIbHBIX MHOTOIPAHHUKOB U Tell
BpalICHUSI.

Taiina rapmonuu "[Iponopuus. OCHOBHOE CBOMCTBO MPOMOPIUN".
I'eomeTpus JlobaueBckoro.

3aragkv TUpaMu/ibl.

I'eometpuueckue hopmbl B HCKYCCTBE.

['padsl 1 ux MpuMEeHEHNE B apXUTEKTYPE.

MartpuuHas anredpa B SKOHOMHUKE.

ITocTpoenue rpauKOB CIOKHBIX ()YHKITHH.

HecrtangapTHbie criocoObI perieHus KBaIpaTHBIX YPaBHEHUI.
TpeyronbHuk Diinepa-bepHyu.

HcTtopus MaTreMaTHueCKuX OTKPBITHIA, Onorpadun yueHbIX-MaTeMaTHKOB.
Benukue 3agaun marematuku. KBagparypa kpyra.

TeMbl KOHCYJIbTALMM:
JleficTBUS HAJlT KOMIIEKCHBIMU YMCJIAMH.



[IpeoGpazoBaHue BbIpaXKEHUI, COAEPIKAITUX KOPHHU.
[IpeoGpazoBaHue BBIPAXKEHUI, COAEPKAITUX CTENEHU.
[Ipeo6pazoBanue Jorapu(pMUUIECKUX BbIPAKEHUN.
ITeprieHauKyIISIp U HAKJIIOHHA.

Bexrtopsl.

OCHOBHBIE TPUTOHOMETPHYECKUE TOXKIECTBA.
[IpeoGpa3zoBaHre TPUTOHOMETPUUYECKHUX BBIPAKEHUIA.
Pemenue npocTenimmx TpPUroHOMETPUYECKUX BBIPAYKEHU .
UccnenoBanue GyHKIMH.



3.MECTO OBIIEOBPA3OBATEJIbHOM YUEBHON JUCIUIIJINHGI B
YUYEBHOM IIVTAHE

O6meobpazoBatenbHas yueOHas auctumuinHa OY /[n.04 Matematuka OTHOCUTCS K
IpeIMETHOM o0macTu «Maremarrka u nHGOpMaTHKa» U K 001eo0pa3oBaTeIbHOMY
y4eOHOMY MKy OCHOBHOW MpOQecCHOHATBHON 00pa30BaTeNbHON MpOTrpamMMbI
cpeaHero mpodeccuoHaIbHOrO 00pa3oBaHus Ha 0a3e OCHOBHOTO OOIIEro
obpazoBanus ¢ yuetom TpedoBanuit ®I'OC CIIO nnsa cnenumansHocTH: 38.02.07.
«baHKOBCKOE M1€710» COIHATBbHO-Y0HOMUYECKOTO MpoduiIs MmpodhecCHOHATFHOTO
o0pa3zoBaHus.



4. PE3YJIBTATBI OCBOEHUS OBYYAIOLIUMUCH
OBIIEOBPA3OBATEJBHOM YYEFHOM JUCIUILINHBI

OYn. 04 MATEMATHUKA

B coorBerctBun ¢ ®I'OC CIIO ycTaHOBiIEHBI cieayrolue TpeOOBaHUS K
pe3yJIbTaTaM OCBOCHHUS OOYy4aroNUMHUCS 00pa3oBaTeIbHONW YYCOHON AUCITUTUTHHBI
OVY/n. 04 MatemaTuka:

* IUYHOCHIHBIX:

— ¢(hopMUPOBAHHOCTH MIPEACTABICHUA O MAaTEMATUKE KaK YHUBEPCAIBHOM SI3BIKE
HAyKW, CPEACTBE MOJCIMPOBAHUS SBJICHUW M TMPOIECCOB, HACIX M METOAax
MaTEMaTUKH;

— TOHMMAaHWE 3HAYMMOCTH MATEMATHKH I HayYHO-TEXHHYECKOIO Tporpecca,
c(hOpPMHPOBAHHOCTh OTHOIICHHS K MaTEMAaTHUKE KaK K YacTH OOIICYEIOBCUYCCKOM
KyJIbTYpPhl 4e€pe3 3HAKOMCTBO C HMCTOPHCH pa3BUTHS MaTCMaTHKH, 3BOJIIOIMCH
MaTEMaTUYCCKUX HJICH;

— pa3BHTHE JIOTUYECKOTO MBIILICHUS, MPOCTPAHCTBEHHOTO BOOOpaXKCHUS,
ANITOPUTMHUYECKOW KYJIBTYPhl, KPUHTHYHOCTH MBIIIICHUS Ha YPOBHE, HEOOXOIUMOM
TSt Oyaymier mpogeCcCHOHABHON JIeATeILHOCTH, IS TPOJAOKCHHUS 00pa30BaHMS
U caM000pa3oBaHus;

— OBJIaJICHUE MATEeMAaTHMYECKUMH 3HAHUSIMU WU YMEHUAMH, HEOOXOIWMBIMHU B
MIOBCETHEBHOM JKU3HMU, JIJIs1 OCBOEHHUS CMEKHBIX €CTECTBEHHO-HAYUHbBIX TUCHUTIIINH
U JUCUUIUIMH TNpodeCcCUOHANBHOTO IMKIA, A TOJydeHHs 0Opa3oBaHHs B
obacTsax, He TPEOYIOIUX YriIyOJeHHOW MaTeMaTHISCKOU IMOTOTOBKY;

— FOTOBHOCTH M CITIOCOOHOCTH K 00pa30BaHHIO, B TOM YHCIIE CaMOOOPa30BaHMIO, Ha
IPOTSKEHUHU BCEU KU3HU; CO3HATEIILHOE OTHOIICHHE K HEMPEPHIBHOMY
00pa3oBaHUI0 KaK YCJIOBHIO YCIEHNTHOW Mpo¢eCcCHOHATLHOW W OOIIEeCTBEHHOM
NEeSITEbHOCTH;

— T'OTOBHOCTh U CIIOCOOHOCTh K CaMOCTOSITEIbHON TBOPUYECKON M OTBETCTBEHHOM
NeSITETHbHOCTH;

— TOTOBHOCTh K KOJUIGKTUBHOH pabOTe, COTPYIHUYECTBY CO CBEPCTHHUKAMU B
o0pa3oBaTeIbHOM,  OOIIECTBEHHO  IOJIE3HOH,  Y4eOHO-HCCIIEIOBATEIIHCKOMH,
NIPOEKTHON U APYTHUX BHUJIAX JCSITEIbHOCTH;

— OTHOIIIEHHE K TPO(HEeCCHOHATBHONU NEeATeTFHOCTH KaK BO3MOXKHOCTH Y4acThS B
pEIICHUH JIMYHBIX, OOIIECTBEHHBIX, TOCYJapCTBEHHBIX, OOIIEHAIMOHATHHBIX
npooem;

* MemanpeomemHvlx:

— YMEHHE CaMOCTOSTEIIBHO OMPEACIIATh eI AEATEIPHOCTH U COCTABIISTh TUIAHBI
NEeSTETHbHOCTH; CaMOCTOSITEITLHO OCYIIIECTBIISTH, KOHTPOJUPOBATH "
KOPPEKTUPOBATh JCSATEIBHOCTh; HCIOJIB30BaTh BCE BO3MOXHBIE PECYPCHI IS



JOCTUKEHUS IOCTABJIEHHBIX LEJEH U peaau3alny IUIaHOB eI TEIbHOCTH; BBIOUPaTh
YCIICIIHbIE CTPATETUU B PA3IMYHBIX CUTYalUAX;

— yMEHUE NPOAYKTUBHO OOLIATHCS U B3aUMO/IEMCTBOBATH B IPOLIECCE COBMECTHOM
NEeSATENbHOCTH, YYUTHIBATh MO3UMLUUU JPYIMX YYAaCTHHKOB JICSITEIbHOCTH,
3¢ PeKkTUBHO pa3pemaTh KOH(IUKTHI;

— BJAQJCHUE HaBbIKAMHM I[I03HABATEJIbHOW, Y4eOHO-HCCIEI0BATENbCKON U
IPOEKTHON JIeSITEIbHOCTH, HaBBIKAMHU pa3pellieHus NpoOsieM; CrIocoOHOCTh H
TOTOBHOCTB K CAMOCTOSATENIbHOMY MOUCKY METOJOB pELICHUS PAKTUYECKUX 3a]1aY,
NPUMEHEHHUIO PA3JIMYHBIX METOJOB MTO3HAHUS;

— TOTOBHOCTb M  CIOCOOHOCTH K CaMOCTOATENbHOW WH(OPMAIMOHHO-
NO3HABATEIBHOMN JEATENbHOCTH, BKIIOYAs YMEHUE OPUEHTUPOBATHCS B PA3TUUHBIX
UCTOYHHKAX WHMOpMAalMK, KPUTHYECKH OICHUBATH W HHTEPIPETHPOBATH
UH(OpPMAIIHIO, TOTYYAEMYIO U3 Pa3IMYHBIX HCTOYHHUKOB,;

— BJIQJICHHUE SI3BIKOBBIMHU CPEICTBAMH: YMEHHUE SICHO, JJOTUYHO M TOYHO H3JlaraTh
CBOIO TOUKY 3pEHHs, UCIIOIb30BATh aJ€KBATHBIE SI3bIKOBBIC CPE/ICTBA;

— BIIaJICHUE HaBbIKAMU MO3HABATEIbHOM pedIeKCUU KaK OCO3HAHUS COBEPIIAEMbIX
JEUCTBUN W MBICIUTENIBHBIX MPOILECCOB, UX PE3yJbTaTOB U OCHOBAaHUM, T'PAHMII
CBOETO 3HAHWS W HE3HAHUS, HOBBIX MMO3HABATENbHBIX 3a7ay M CPEACTB JUISl UX
JTOCTUKEHHUS;

— LIEJIEYCTPEMIIEHHOCTh B IIOUCKAX M MPUHATHH PELIEHUH, COOOPa3UTEIbHOCTh U
UHTYULUS,, Pa3BUTOCTh IMPOCTPAHCTBEHHBIX MPEACTABIEHUH; CIOCOOHOCTH
BOCIIPUHUMATh KpPacoOTy U TapMOHUIO MUDA;

* HPEOMEMHbBIX:

— Cc(pOpMHUPOBAHHOCTh MPEACTABICHUII O MaTeMaTUKE Kak YacTd MHPOBOMH
KyJIbTYpbl U MECTE€ MAaTEMAaTUKU B COBPEMEHHOMN LIMBUIN3ALUH, CIOCO0AX OMMCAHMS
SBJICHUI pealbHOr0 MUPA Ha MaTEMaTUYECKOM SI3BIKE;

— BJIQJICHHE HAaBbIKAMU HCIIOJIb30BaHUS TOTOBBIX KOMIBIOTEPHBIX MPOTrPaMM MPHU
pELIeHNH 3a4ad4;

— Cc(pOpPMUPOBAHHOCTh MPEACTABIEHUH O MaTeMaTHYEeCKUX MOHATHUSAX Kak

BOXHEUIINX MaTEeMaTHYECKUX MOJENAX, IMO3BOJIIOIIMX ONHUCHIBaTh M U3Yy4aTh
pa3HblE NPOLECCHl W SBJICHUS; IMOHUMAaHUE BO3MOXKHOCTH aKCHOMAaTHYECKOTO
OCTPOECHUSI MAaTEMAaTUUECKUX TEOPUI;

— BIAJCHME METOJAMM JOKA3aTeNbCTB M aJTOPUTMOB pEIIEHUs, YMEHHE HX
OPUMEHSATh, IPOBOIUTH JI0Ka3aTeIbHbIE PACCYKICHUS B XO/I€ PEIICHUS 3a/1aY;

— BIAQJCHHE CTAHJAPTHBIMM TNpHUEMaMH  pEHICHHUS  palMOHANbHBIX U
UppaIOHANBHBIX, TTOKA3aTeIbHBIX, CTENCHHBIX, TPUTOHOMETPUUYECKIX YpaBHEHH
¥ HEPABEHCTB, X CHUCTEM; UCIIOJIb30BAHUE TOTOBBIX KOMIBIOTEPHBIX MPOTPaMM, B
TOM 4YHCIIE Ui MOMCKA MyTH PEUICHHs] M WUTIOCTPAIMM PEIICHHs ypaBHEHUU U
HEPaBEHCTB;



— c¢(hOpMUPOBAHHOCTh MPEACTaBICHUNA 00 OCHOBHBIX MOHSITHUSAX MATEMATHUYECKOTO
aHajgu3a W UX CBOMCTBax, BIAJEHUE YMEHHUEM XapaKTEPU30BaTh IOBEICHUE
GyHKIMI, UCTIOIB30BaHUE MOTYUSHHBIX 3HAHUM JJIs1 OTIMCAHUS U aHAJIN3a PEAIbHBIX
3aBUCHUMOCTEH;

— BIIQJICHUE OCHOBHBIMU TIOHSATUAMH O IUIOCKUX M MPOCTPAHCTBEHHBIX
TEOMETPUYECKUX (PUTYypaX, UX OCHOBHBIX CBOMCTBAX;

- chOpMUPOBAaHHOCTh YMEHHs pacllo3HaBaTh TeoMeTpuueckue Qurypsl Ha
yepTekax, MOJCNISIX M B peajbHOM MHpPE; NMPUMEHEHUE H3YYCHHBIX CBOWCTB
reoMeTpudecKkux Guryp u Gopmyn AJist pelieHus] TeOMETPUUECKUX 3a/1a4 U 3aj1ad ¢
MPaKTUUYECKUM COJICPIKaHUEM;

— c(pOpMHUPOBAHHOCTh TMPEJACTABICHUNA O MpoIeccax U SBICHUSX, HMEIOIINX
BEPOSITHOCTHBIN XapaKkTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B peaibHOM MUDE,
OCHOBHBIX TOHSITUSIX AJIEMEHTAPHON TEOPUU BEPOSTHOCTEU; YMEHUM HAXOAUTh U
OIICHUBATh BEPOSTHOCTU HACTYIUICHUS COOBITHH B TPOCTEHIIMX MPAKTUUYECKUX
CUTYaIUsX U OCHOBHBIE XapaKTEPUCTUKHU CITyYalHBIX BEJIUUWH;

Kpome ToOro, B mpoiecce OCBOCHHS JUCHHMIUIMHBI  MPOUCXOIUT
dbopmupoBaHue OOIMIMX KOMIIETCHIIMH B paMmkax (eaepaqbHOro KOMIIOHEHTA
roCy/IapCTBEHHOTO 00pa30BaTEIbHOTO CTaHJAApTa CPEIHEr0 IOJHOTO OOIIero
obpazopanus B npenenax OITOIT CIIO:

OK 01. Boeibupars cnocoOsl pemieHus: 3afad npodecCUOHANbHON NeSATeIbHOCTH
IPUMEHUTENBHO K Pa3IMYHbIM KOHTEKCTAaM;

OK 02. OcymecTBisaTh TOWCK, aHAIM3 MW HHTEPIpPETAlUi0 HHpOpMAINH,
HEOOXOIMMOM /IJIs BBITIOJIHEHMS 3a71a4 MPOPECCUOHAIBHOM eI TeIbHOCTH;

OK 03. IlmanmpoBaTh W peagu30BBIBATh COOCTBEHHOE MPOGECCHOHAIBHOE U
JUYHOCTHOE Pa3BUTHE;

OK 04. PaGorath B KOJUIEKTUBE W KOMaHe, 3(()EKTUBHO B3aUMOJCHCTBOBATH C
KOJUIETaMH, pyKOBOJICTBOM, KJIUEHTAMHU;

OK 05. OcymecTBiasiTh YCTHYIO W NUCBMEHHYI0 KOMMYHHUKAIIMIO Ha
rocy1apcTBeHHOM si3bike Poccmiickoit denmepamuu ¢ ydeToM OCOOCHHOCTEH
COIIMATIBHOTO U KYJbTYPHOTO KOHTEKCTA;

OK 06. IIposiBAsiTh IpakIaHCKO-NMATPUOTUUYECKYIO MO3ULHUIO, AEMOHCTPUPOBATH
OCO3HAHHOE TIOBE/ICHHE Ha OCHOBE TPAJAUIIMOHHBIX 00IIEYEIOBEYECKUX IICHHOCTEH;
OK 07. ConeiicTBOBaTh COXpPaHEHHUIO OKPYKAIOIICH CPENIbl, pecypcocOep exeHHIO,
3¢ (HEeKTUBHO NEWCTBOBATH B UPE3BHIUYAWHBIX CUTYAITUSX;

OK 08. Hcmomnw3oBaTh cpenctBa (U3UYECKOW KyJIbTYPHI JUISI COXpPaHEHUS W
YKPETUICHUs 3JI0pOBbsi B TIpolecce TNpodhecCHOHATBHOW JACSITEIBHOCTH W
MoAAep>KaHusl HEOOXOAMMOTO YPOBHS (DU3UUYECKOU MOTOTOBICHHOCTH;

OK 09. Hcnonb3oBaTh MH(MOPMALMOHHBIE TEXHOJOTMU B MpodeccunoHanbHOI
NEeATEeNbHOCTH;



OK 10. ITonws3oBatbes npodecCHOHABHON TOKYMEHTAIMEW Ha TOCY/1apCTBEHHOM U
MHOCTPAHHOM $I3bIKaX;

OK 11. Hcnonws3oBaTh 3HaHMS MO (PUHAHCOBOM TI'PaMOTHOCTH, IJIAHUPOBATH
MpeANPUHUMATENbCKYIO IEATEIBHOCTh B TpOoecCuOHaNbHOM cepe.

5.COJAEP)KAHUE YUYEBHOM JUCHHUIIJINHBI
Beenenmue.



MaremaTika B HayKe, TEXHHKE, YKOHOMHUKE, MH(GOPMAIMOHHBIX TEXHOJIOTHSIX M
MPAKTUYCCKON JmesaTenbHOCTH. llemn W 3amaym  W3ydeHWs MaTeMaTUKH B
YUPEKIECHUSIX CPETHETO TPOPECCHOHATBFHOTO 00pa30BaHMUs.

Pa3nen 1. Pa3BuTHe NOHATHS 0 YHCJIE.

Lensie u panuoHansHble uucna. JleiicTButenbHbie uyucia. [IpubnamxeHHbIE
BbIYUCICHUS. [Ipubnusicennoe 8b1uucIeHUsl.

Komnnexchoie wucna.

Paspnen 2. Kopuu, crenenu u Jiorapugmsi.

Kopnu u crenenn. Kopau HaTypaibHOM CTENIEHU U3 YKCIIa U UX CBOKCTBA. CTeneHn
C pallMOHAJIBHBIMH IOKa3aTelsIMM, X CBOMCTBA. CTENEHU C JAEHCTBUTEIBbHBIMU
nokazarensimMu. Cgoticmea cmeneru ¢ 0eucmeumenbHblM NOKA3aAmeeMm.
Jlorapupm. Jlorapugm umeaa. OcHOBHOE JOTapU(PMUYECKOE TOXKIECTBO.
JlecsaTuunble U HartypalibHble jorapudmel. [IpaBuia neilictBuii ¢ norapudmamu.
Ilepexon kK HOBOMY OCHOBAaHHUIO.

IIpeoOpa3zoBanue aJredpan4ecKux BbIPA'KeHHU . [Ipeo6pazoBanue
palMOHAJIbHBIX, UPPALMOHATIBHBIX CTEIICHHBIX, MOKa3aTEIbHbIX u
JAorapu(pMUYECKUX BBIPAKEHUH.

Ilpakmuueckue 3anamus.

Apudmernyeckre ASHCTBUS HAJ YMCIaAMU, HAXOXIEHUE TPUOIMKEHHBIX 3HAUCHHH
BEJIMYMH W TIOTPEIIHOCTeH BBIUMUCICHUM (aOCOMIOTHOW U  OTHOCUTEIHHON),
CpaBHEHHE YHCIIOBBIX BbIpaKeHUH. JleCTBHS HaJ KOMIUIEKCHBIMU YHCIIAMMU.
Brruuciienue u cpaBHEeHUE KOPHEM.

[IpeoGpazoBaHre BEIPAXKEHHM, COAEPIKALIUX KOPHHU.

Haxoxnenue  3HaueHUN  CTENEHEM €  palMOHAIBbHBIMH  MOKA3aTEJSIMHU.
[IpeobpazoBaHust BEIpa)KeHUH, COIEPIKAIINUX CTEIICHH.

Haxoxnenue 3HaueHuit jgorapudma mo mpous3BOILHOMY OCHOBaHUIO. Ilepexonm ot
OJIHOTO OCHOBaHMSI K ApyroMy. Beruncienue u cpaBHEHUE Jorapu@mos.

Pemenne norapudMudecKux ypaBHEHUH.

Paznen 3. IlpsiMble M JIOCKOCTH B POCTPAHCTBE.

[IpsiMBIE M IUIOCKOCTH B MPOCTPAHCTBE. B3auMHOE pacmoioKEeHHe IBYX NPSIMBIX B
npoctpaHctBe. llapamnensHocTs mnpsiMoM W muiockoctu. [lapanmenbHOCTH
mwiockocret. [lepneHauKynspHOCTh NPSAMOM U IUIOCKOCTH. llepneHnukynsp u
HAKJIOHHAs. YTOJ MEXY NPSIMOM M IIOCKOCTHIO. JIByrpaHHbINA yroi. Yo MEXIy
IJIOCKOCTSIMU. [lepneHInKyasspHOCTh ABYX MJIOCKOCTEM.

I'eomeTpuueckue mpeoOpa3oBaHus MPOCTPAHCTBA: MapajuIeNIbHBIM IEpPEHOC,
CUMMETPHUS OTHOCUTEIBHO IUIOCKOCTH.

[lapamnenbHoe  NpPOEKTHPOBAHUE.  [l10wadb  OpmMO2OHANLHOU — NPOEKYUU.
N3006pakeHne mpoCTpaHCTBEHHBIX QUTYP.

Ilpakmuueckue 3anamus.

[Ipr3Haky B3aMMHOTO PacIoNO0KEHUS PSMBbIX.

[leprieHAUKYJISIp U HAKJIOHHAS K INIOCKOCTH. YTOJ MEXIY MPAMON U MIIOCKOCTBIO.
TeopeMbl 0 B3aMMHOM PACIIOJI0KEHUH IPSIMOM U TNIOCKOCTH.



Teopema 0 Tpex NEPIECHAUKYIISIPaX.

Pasjnen 4. DineMeHTbl KOMOMHATOPHKH.

OCHOBHbBIE MOHATUS KOMOMHATOPUKH. 3aJayd Ha MOJCYET 4YMCa pa3MELICHU,
NepeCcTaHOBOK, coueTaHuil. PemieHue 3amay Ha mepebop BapuanToB. Dopmyna
o6unoma Hrprorona. CBoiicTBa OMHOMHMHAJBHBIX KO3 (UIIMEHTOB. TpeyrojbHUK
[Tackaus.

Ilpakmuueckue 3anamus.

Pemienrie KoMOMHATOPHBIX 3aa4.

Paspnen S. KoopauHaTsl M BEKTOPBI.

[IpsimoyrosibHas (JIekapToBa) cUCTEMa KOOpAMHAT B mpocTpaHcTBe. Dopmyna
PACCTOSIHUSI MEXY ABYMsI TOUKaMH. Y paBHEHUS cepbl, IOCKOCTU U MPSIMOA.
Bekropel. Monyns BekTopa. PaBeHCTBO BekTOpoB. CllokEeHHWE BEKTOPOB.
YMHOXXEHHE BEKTOpa Ha 4uC0. Pa3iiokeHHe BEKTOpa MO HAIpPaBICHUAM. YTOII
Mexay AByMsa Bektopamu. [Ipoexnmst BekTtopa Ha ocb. KoopamHaTtel BekTOpa.
CkassipHOE IPOU3BEICHUE BEKTOPOB.

Hcnonb3oBanue KOOpPAMHAT M BEKTOPOB IMIPU PELUICHUM MaTeMaTUYECKUX U
IIPUKJIAJHBIX 3a/1a4.

Ilpakmuueckue 3anamua.

JlekapToBa cucTemMa KOOpAMHAT B IIPOCTPAHCTBE.

VYpaBHEHHE OKPYKHOCTH, cCQepbl, IUIOCKOCTU. PaccrosiHME MEXIy TOYKaMHU.
JIelcTBUS € BEKTOpaMH, 3aJaHHBIMH KoopauHaTamu. CKaJsIpHOE IPOU3BEICHUE
BEKTOpPOB. BEKTOpHOE ypaBHEHUE NIPSIMOU U INIOCKOCTH.

Pa3nen 6. OCHOBBI TPUTOHOMETPHH.

OcHOBHBIE TIOHATHA.

Pannannas mepa yrma. BpamarensHoe asukeHue. CUHYC, KOCUHYC, TaHT€HC WU
KOTaHI'€HC YHUCJIa.

OcHOBHBIE TPUTOHOMETPHUYECKHE TOKIECTBA.

®opmyiibl nipuBenieHud. Dopmyibl cinoxeHuda. Oopmyibl yaBoeHUs. Dopmyiibl
IIOJIOBUHHOIO YTJIA.

IIpeoOpa3zoBanus NMPOCTEeHIIUX TPUTOHOMETPHYECKHX BbIPaKECHUI.
[IpeoGpa3oBanne CyMMbl TPUTOHOMETPUUYECKUX (GYHKIMNA B TPOU3BEIACHUE W
NPOU3BEACHUS B CyMMYy. BbIpakeHWe TpPUTOHOMETpUUYECKHX (DYHKIIUNA uepe3
TaHI'€HC TTOJIOBUHHOT'O apr'yMEHTA.

Tpuronomerpuyeckue ypaBHeHUs 1 HEPABEHCTBA.

[Ipocreiimue TPUTOHOMETPUYECKHUE YpaBHEHMUS. [Ipocreiimme
TPUTOHOMETpPUYECKHE HepaBeHCTBA. OOpaTHBIE TPUTOHOMETpHUYECKHE (DYHKITUU.
ApPKCHHYC, ApKKOCUHYC, apKTaHT'€HC.

Ilpakmuueckue 3anamusi.

OCHOBHbBIE TPUTOHOMETPUYECKHUE TOXkJecTBa. PopmMmyibl mpuBeacHUs. DOpMYIIbI
cnoxenus. @opmMynbl ABOMHOrO aprymeHtra. @opMysbl MOJOBUHHOTO apryMEHTA.
[Ipocreiimmne TPUroHOMETPUUECKUE YPABHEHHUS.

OOGpaTHbie TPUTOHOMETPUYECKHE (PYHKIIMH: aPKCUHYC, ADKKOCUHYC, aPKTAHT'EHC.



Paznen 7. ®yHKuuM, UX CBOMCTBA M rPauKH.

®yuknuu. O0nacTh ONpeAeNeHUs U MHOXKECTBO 3HA4YeHMM; rpapuk (QyHKIuH,
nocTpoeHue rpauKoB PyHKIUMN, 3aJaHHBIX Pa3IUYHBIMU CITIOCOOAMHU.

CeoiictBa pyHkuMu. MOHOTOHHOCTb, YETHOCTh, HEUETHOCTh, OTPAHHUYEHHOCTb,
nepuoanyHOCTh. [IpoMexyTku BoO3pacTaHus © YOBIBaHHSA, HaWOOIbIIEE WU
HaVMEHbIIIEE 3HAYCHHUS, TOYKH OKCTpeMyma. ['padudeckas HHTEpIpETAIIHS.
[TpumMepsl yHKIIMOHATBHBIX 3aBUCUMOCTEH B peajbHBIX MPOIEccax U SIBICHUSIX.
Apudpmernyeckue onepaunu Haj GyHKUuAMH. CrioxHass QyHKIUS (KOMIO3UIUA).
[lonsitue o HenpepblBHOCTH GyHKUMH. Obpamuvie @yukyuu. Obaacms
onpedeieHus u obnacms 3HaveHul oopammuou Gyukyuu. I pagux obpammuoll
@dyHKyUuu.

CreneHHble, MOKa3aTejdbHble, JorapupMuyeckue M TPUTOHOMETPUUYECKHE
(pyHkun.

Omnpenenenus GyHKIUI, UX CBOWCTBA U TpapUKH.

[IpeobpazoBanus rpadukos. [lapannenpHbI TEPEHOC, CAMMETPHUSI OTHOCUTEIIEHO
ocell KOOpJAWHAT M CUMMETPHUS OTHOCHUTEIBHO Hadaja KOOPAMHAT, CHUMMETpPHS
OTHOCHTEIBFHO MPSIMOM Y= X, pPacTsHKEHHUE U C)KaTHe BIOJb OCEH KOOPAMHAT.
Ilpakmuueckue 3anamus.

UccnenoBanue GyHKINH.

[IpeobpazoBanus rpaduka QyHKIUH.

CrerneHHas QyHKIMS, €€ CBOMCTBA U rpaduK.

[Toka3arenbHast GyHKIUS, €€ CBOMCTBA U Tpad UK.

Jlorapudmudeckasi GpyHKIIHS, €€ CBOHCTBA U Tpaduk.

Paznen 8. Muororpanauku. Tesia 1 moBepXHOCTH BpallleHHUS.

Bepmunbel, pebpa, rpaHum MHoOrorpaHHuka. PasBepTka. MHoOrorpaHHbIC YTJIBL.
Brinykiible MHOrOorpanHuku. Teopema Ditiiepa.

[Ipusma. Ilpsimas u HakimoHHas npusma. [IpaBuibHas npusma. Ilapauienenunes.
Ky6. Ilupamuna. [IpaBunbsHas nupamuaa. Y ceueHHas nupamuaa. Tetpasap.
CummeTpuu B Ky0e, B mapaJljiesienuIeie, B IPU3Me U MUpaMU/IE.

Ceuennst ky0a, mnpusMbl W nupamuabl. [IpencraBneHne o0 MOPaBUIBHBIX
MHOTOTPaHHUKAaX (TETpadap, KyO, OKTa’Ap, AOJAEKAIP U UKOCAIID).

Hunuaap u konyc. Y ceueHHbI KoHyc. OCHOBaHUE, BHICOTA, 0OKOBAs IOBEPXHOCTH,
oOpasytomas, pazBeptka. OceBble CEUCHUS W CEUCHUS, MapauiebHbIe OCHOBAHUIO.
lap u cdepa, ux ceuenus. KacarenbpHas mIockocTs K chepe.

Ilpakmuueckue 3anamus.

Haxox1eHne 0CHOBHBIX 3JIEMEHTOB MPU3MBI.

Haxoxenre OCHOBHBIX 3JIEMEHTOB MUPAMU/IBL.

unmuHAp, OCHOBHBIE 3JIEMEHTHI, CEYEHUS.

Konyc, OCHOBHBIE 3JIEMEHTBI, CEYCHHS.

[lap u cdepa, ux ceyeHus.

Paznen 9. Hauaaa MmaTeMaTH4eCcKOro aHaJIu3Aa.



ITociienoBaTe IbHOCTH. CnocoObl  3aaHusi M CBOWCTBA  YHMCIIOBBIX
[I0CJICIOBATEIILHOCTEN. Ilonamue 0 npeoene nocne0o8amenbHOCmu.
Cywecmeosanue npeodeia MOHOMOHHOU O2PAHUYEHHOU NOC1e008amenbHOCU.
CymMmupoBaHue nociaeaoBaTeIbHOCTEN. beckoHeuHOo yObIBaronas reoMeTpuyecKkas
IIporpeccus U ee cyMma.

IpouzBognasi. Ilonstue o mnpousBoAHOW (GYHKUMU, €€ TEOMETPUUYECKHH U
¢usznueckuii cMbIca. YpaBHEHHE KacaTellbHOU K rpaduky ¢pyHkuuu. [IpousBoaHsie
CyMMBbI, PpPa3HOCTH, MPOU3BEACHUSA, YacTHOro. IIpoW3BOOHBIE OCHOBHBIX
aneMeHTapHbIX GyHKUMNA. [IpuMeHeHne npon3BOJHOM K UCCIET0BAHUIO PYHKIIUHN U
nocTpoeHuto TrpadukoB. [lpouzsoonvie obpamHol GYHKYUU U KOMROZUYUU
@dyHKYUuuU.

[IpuMepbl UCTIOJIB30BaHUS IPOU3BOJHOM ISl HAXOKACHUS HAUJTYYILEro PEIICHHS B
NPUKIAIHBIX 3ajayax. Bropas mpous3BoaHas, €€ T€OMETPUUECKUN U (PU3NYECKUI
cMmbIcil. HaxoxaeHnue ckopocTu AJis npoiiecca, 3aaHHOro (popmysoil u rpadukom.
IlepBooOpa3nass u wuHTerpasa. I[IpuMeHEHUE ONPEAENIEHHOT0 WHTErpana s
HAaXOXJICHUS TUIOIIAAW KpUBOJMHEMHOU Tpaneuuu. Popmyna HerotoHa—
JleitOnuna. [Ipumeps! puMeHeHus: MHTErpana B (PU3UKe U TEOMETPHUH.
Ilpakmuueckue 3anamus.

YucnoBass mOCHEOBATENIbHOCTh, CIIOCOOBI €€ 3a/JaHusl, BBIYMCICHHUS YIJICHOB
nocnenoBatenbHocTU. [lpeaen mocnenoBarensHOCTH. beckoHeuHo yObIBaromias
reoMeTpUYeCcKas IIPOrpeccusl.

CocraBienue ypaBHEHUs KacarenbHOM K Tpaduky ynakuuu. Tabnuia
IIPOU3BOJHBIX AJIEMEHTAPHBIX b yHKIUHA. [IpaBuna 151 bopMyIIbl
muddepenuupoBanus. HMccnegoBanue GyHKIMA C  MOMOIIBIO TPOW3BOJIHOM.
Haxoxnenue HanOobIero, HANMEHBIIETO 3HAYCHUS U SKCTPEMATbHBIX 3HAUCHH
byHKIMH.

HNurterpan u nepBooOpa3Has. BeryucieHue IIOmaa KPUBOJIMHEHHON Tpareiuu.
Teopema Hprlorona—IJleiiOnuna. IlpumMeHeHue wuHTErpaja K  BBIYMCICHUIO
bu3nUecKrX BETUYUH U TUIONIAICH.

Paznen 10. U3mepennsi B reoOMeTpHH.

O6bem u ero uamepenue. UuterpansHas popmyia oobema. @opmyisl o0bema Kyoa,
OpSMOYTOJIBHOTO Mapajulesienunena, HOpu3Mbl, HuinHapa. Popmynbsl oObema
nupaMubl U Konyca. GopMynbl IJIOMIAAM MOBEPXHOCTEN LWIMHApPA U KOHYcCA.
®opmyIbl 00beMa 11apa U MmIomaau chepol.

[Tono6ue Ten. OTHOMICHUS MIIOMIA el TOBEPXHOCTEN M 00BHEMOB MOJOOHBIX TET
Ilpakmuueckue 3anamus.

O0BeMbI MHOTOTPAHHHUKOB.

Boluncnenne oObeMOB UM IUIOMIAACH MMOBEPXHOCTEH MHOTOIPAHHUKOB U TEJ
BpalICHUSI.

Paznen 11. DieMeHTbI TeOPpHMH BEPOATHOCTEH. DJIeMEHThl MATEMATHYECKOil
CTATHUCTHUKHM.

CoObITHE, BEpOSATHOCTb COOBITHS, CIIOKEHUE U YMHOXKEHUE BeposiTHOCTeH. [TonsaTue
O HE3aBUCUMOCTU COObITUM. JlUCKpeTHasl ciiydailHas BeJIWYMHA, 3aKOH €€



pacnpenenenus. YUCI0BbIE XapAKTEPUCTUKU TUCKPETHOM CIIYYalHOW BEJIIMYUHBL.
[lonsiTue 0 3aKkoOHE OOJIBIIMX YUCEIL.

[IpencraBnenne JaHHBIX (TaOMUUBI, JOUMarpaMmbl, Tpaduku), TreHepalbHas
COBOKYITHOCTb, BEIOOpKaA, cpeiHee apupMeTnyeckoe, meauana. [lonsarue o 3agayax
MAaTE€MAaTHYECKON CTATUCTUKHU. PelleHue NpakTUYECKHX 3a1ad C HPUMEHEHHEM
BEPOSITHOCTHBIX METOJIOB.

Ilpakmuueckue 3anamus.

Boruncnenne BeposiTHocTel. IlpencraBiieHre YHCIOBBIX JaHHBIX: TaOJMLIBI,
auarpaMMbl, TpaduKu, TeHepajbHasi COBOKYMHOCTb, BBIOOpKa, cpeaHee
apupMeTHIecKoe, MeIMaHa.

Pa3znen 12. YpaBHeHus1 M1 HepaBeHCTBA.

YpaBHeHuss M cuCTeMbl YpaBHeHHWiHl. PanuoHanbHble, HWPpPALMOHAIBHBIC,
NOKAa3aTENbHbIE U TPUTOHOMETPUUYECKUE YPABHEHUS U CUCTEMBI.

PaBHOCHIIBHOCTB ypaBHEHHU, HEPABEHCTB, CUCTEM.

OcHOBHbBIE TIpUEMBI X pelICHUs (pa3lOKEHHE HAa MHOMXHUTENN, BBEACHHE HOBBIX
HEU3BECTHBIX, MMOICTAHOBKA, TPaQUUECKUN METO).

HepaBencrBa.  PannoHanbHblE,  UPpALMOHAIBHBIE,  IOKa3aTElbHbIE U
mpucoHomempuyeckue Hepagencmea. (OCHOBHBIE TIPUEMBI HMX  PELICHUS.
Hcnonb3oBanue cBOMCTB U rpauKoB PyHKIUI NPU pelIeHUH YPABHEHUH U
HepaBeHCTB. Meron uHTepBajioB. M3o0paxkeHue Ha KOOPAMHATHOW IJIOCKOCTH
MHO)KECTBA PELICHUN YPAaBHEHUM U HEPABEHCTB C JBYMs IIEPEMEHHBIMU U HX
CUCTEM.

Ilpuknaousie 3adauu.

[IprMmeHeHne MaTeMaTUYECKUX METOJIOB [T PELICHUSI COAEPKATEIBbHBIX 3a7a4 U3
pa3nUYHBIX oOJlacTeld HAyKM W MpakTHKU. VHTepmperamus pesynbTaTra, yder
pEATBHBIX OrPAHUYECHHU.

Ilpakmuueckue 3anamus.

Pemenune ypaBHeHUI METOJIOM UHTEPBAJIOB.

Pemenne TpUroHOMETPUYECKHUX YPABHEHUM U CHCTEM YPABHECHHUIA.

Pemenune panimoHabHBIX YPAaBHEHUN U CUCTEM YPABHECHUU.

Pemenne nppanmoHanbHbIX YpaBHEHUNA U CUCTEM YPABHEHUM.

Pemenne nokas3aTenbHbIX YPaBHEHUNA U CUCTEM YPABHECHUM.



