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1. HACHIOPT PABOYEM MPOI'PAMMBI YYEFHOM JUCIUIIIUHBI
MATEMATHKA

1.1. Ob6aacTh NPUMEHEHUs] TPOTrPaAMMbI

Pabouas nmporpamma yuyeOHOW AMCUMUILUIMHBI «MaTteMaTtuka» npeaHa3HayeHa
st oOpazoBarenbHbix opranmzanuid  CIIO, peanusyromux 00pa3oBaTeNbHYIO
OporpaMMmy cpeaHero oomero oOpa3oBaHus Ha 0a3e OCHOBHOIO OOUIEro
oOpa3oBaHUs B COOTBETCTBUU C ®denepalibHBIM roCyJ1IapCTBEHHBIM
o0pa3oBaTeNbHBIM CTAHAAPTOM CPEIHEro OOIEro OOpa3oBaHMs, YTBEPIKICHHBIM
npukazoM MuHuctepcrBa oOpa3zoBaHusi U Hayku Poccuiickoit ®eneparuu ot 17
mass 2012 roma Ne 413 “O06 yrBepxkaeHuu (enepaibHOr0 TOCyJapCTBEHHOTO
00pa3zoBaTeIbHOIO CTaHAapTa CPEHEro 00IIero oopa3oBaHus’, C USMEHEHUSIMU U
nononHeHussMU 0T: 29 nexadps 2014r. u 31 mexabps 2015 r., 29 urons 2017 r. B
npejesaax OCBOEHUS MPOrpaMMbl MOJATOTOBKU CIIEUAIMCTOB CPEIHETO 3BEHA.
1.2. MecTo IMCHUIUVIMHBI B CTPYKType OCHOBHOH 00pa3oBaTe/bHOI
nporpammbl - IIIICC3: yuebHas aucuumuinHa «MaTtemMaTHKa» OTHOCUTCS K ITUKITY
o0111e y4eOHBIX JUCHUILIUH 00I1e00pa30BaTEIbLHOIO IIUKJIA.
1.3. lesu ¥ 3aga4u JUMCHUIUIMHBI — TPeOOBaHMS K Pe3yJbTATaM OCBOCHUSA
AUCHMILUIUHBI:

Conepsxanue nmporpaMmbl «MaTeMaTHKay HAMPABICHO HA IOCTUXKEHUE
CICIYIOIINX LeJIe:

* obOecrnieyeHre cPOpMUPOBAHHOCTH MPEACTABICHUN O COITUATBHBIX, KYJIbTYPHBIX
U UCTOPUYECKUX (paKTOpaxX CTAHOBJICHUS MAaTEMaTHKH;

* obecneueHre cHOPMUPOBAHHOCTHU JIOTUYECKOT0, AITOPUTMHUUECKOTO U
MaTEeMaTH4YECKOI'0 MBIIIJICHUS,

» obecnieuenre chOPMUPOBAHHOCTH YMEHUHN PUMEHSThH TOJTyYCHHbBIE 3HAHUS TIPU
pelIeHny pa3InuHbIX 3a]1ay4;

* oOecrneueHre chOpMHUPOBAHHOCTH IPEACTABICHUN O MAaTEMAaTHKE KaK YaCTH
00111€Y€eI0BEYECKOM KYJIBTYPhI, YHUBEPCATBLHOM SI3bIKE HayKH, TTO3BOJISIOIIEM
OMUCHIBATh U U3yYaTh PEAJIbHBIC MPOIECCHI U SIBJIICHHUS.

OcBoenue  comepkaHusi  yuyeOHOM  JauCHUIUIMHBI  «MaTeMaTuka
o0OecrieunBaeT JOCTUKEHHUE OOYUYarONIUMUCS JIMYHOCTHBIX, METAlpeJAMETHBIX U
IPEAMETHBIX Pe3yJbTATOB:

JUYHOCHHbIE PE3YIbTATHI IOJKHBI OTPAXaTh

®  POCCHICKYIO I'PaXKJIaHCKYIO UACHTUYHOCTD, MATPUOTU3M, YBAXKEHHUE K CBOEMY
Hapo/y, 4YyBCTBa OTBETCTBEHHOCTHU Iiepel PonrHoM, ropaocTu 3a CBOM Kpau, CBOIO
Poauny, npomiioe u HacTosiee MHOTOHALIMOHAIBHOTO Hapoaa Poccuu, yBaxenue
rOCYJapCTBEHHBIX CUMBOJIOB (rep0, ¢uiar, TMMH);

®  TPAXKIAHCKYIO TO3MIMI0O KAaK aKTUBHOIO H OTBETCTBEHHOIO 4YieHa
pOCCHICKOTrO OO0IIecCTBa, OCO3HAIOIIET0 CBOM KOHCTUTYIIMOHHBIE TMpaBa U
00s13aHHOCTH, YBA)AaIOLIEro 3aKOH M MPaBONOPAIOK, O0JaJarolIEro 4yBCTBOM
COOCTBEHHOT'0  JIOCTOMHCTBA, OCO3HAHHO TMPUHUMAIOIIETO  TPaJAUIIMOHHbIE
HAllMOHAJIbHBIE M OOIIEYEI0BEYECKUE TyMAaHUCTUUECKHE U JAEMOKpPAaTHYECKHUe
LEHHOCTH,;

®  TOTOBHOCTH K CiIy)keHUI0 OTE€UYeCTBY, €ro 3alIuTeE;



e  chOpMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HayKH M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO HA JUAJOre
KYJbTYp, @ TAK)KE Pa3IMYHBIX POpPM OOIIECTBEHHOTO CO3HAHUSI, OCO3HAHUE CBOETO
MeCTa B MOJUKYJIBTYPHOM MUPE;

e  chHOpMUPOBAHHOCTH  OCHOB  CAaMOpPa3BUTHSI U  CaMOBOCIIUTaHUS B
COOTBETCTBUM C OOIIEUETOBECUECKUMHU IEHHOCTSIMU W HUICaaMH TPa)KIaHCKOTO
00lIlleCTBa; TOTOBHOCTb M CIOCOOHOCTH K CAMOCTOSITENbHOM, TBOPYECKOU U
OTBETCTBEHHOU J1€SITENHHOCTH;

®  TOJIEPAaHTHOE CO3HAHUE U MOBEIAEHUE B MOJUKYIBTYPHOM MUPE, TOTOBHOCTh U
CIIOCOOHOCTh BECTHM JWAJIOr C JAPYTUMH JIIOJIbBMH, JIOCTUTaTh B HEM
B3aMMOIIOHUMAaHHUS, HAXOJIUTh OOIIHE LIETTU ¥ COTPYIHUYATH JJISl UX JOCTUKEHUS;
®  HaBBIKM COTPYJAHUYECTBA CO CBEPCTHUKAMH, JETbMHU MJIQJIIETO BO3pacCTa,
B3pOCJIBIMU B 00Opa3oBaTeNbHOW,  OOLIECTBEHHO  IOJIE3HOH,  y4eOHO-
UCCJIE0BATEIbCKOM, MPOEKTHOW U IPYTUX BUAAX JI€ATEIbHOCTH;

®  HPAaBCTBEHHOE CO3HAaHME W  T[OBEJAEHUE HA  OCHOBE  YCBOCHHS
00LIeYeTOBEYECKUX LIEHHOCTEH;

®  TOTOBHOCTH M CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCJIE CaMOOOPa30BaHHUIO,
Ha TPOTSHKEHUM BCEM JKU3HM; CO3HATENbHOE OTHOIIEHHE K HEMPEPhIBHOMY
00pa30BaHUIO KaK YCIOBUIO YCIEIMTHOW TpOohecCHOHATBHOM ¥ OOIIECTBEHHOM
NeSITEeNbHOCTH;

®  HCTETUYECKOE OTHOIIEHHWE K MHUPY, BKIIOYash ACTETUKY ObITa, HAYYHOTO U
TEXHUYECKOr0 TBOPUECTBA, CIIOPTA, OOIIECTBEHHBIX OTHOILICHHUIA;

® TPUHATHE W pEATH3aAIlMI0 I[EHHOCTEW 3/10poBOro M Oe3omacHOro ooOpasa
KU3HHM, TOTPEOHOCTH B (PU3UUYECKOM CaMOCOBEPIICHCTBOBAHHUM, 3aHSATUSIX
CIIOPTUBHO-03J]OPOBUTEIILHON JEATEIbHOCTbIO, HENPUSITUE BPEAHBIX MPUBBIUEK:
KypeHHUs, YIIOTpeOIEHUS alIKOr0Jisl, HAPKOTHUKOB;

e  0OepexHOe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIICHUE K (PU3UYECKOMY H
TICUXOJIOTHIECKOMY 3/I0POBBIO, KaK COOCTBEHHOMY, TaK W JIPYrUX JIOJICH, YMECHHE
OKa3bIBATh MEPBYIO MOMOIIIb;

®  OCO3HaHHBIA BBIOOp Oyayiied mnpodeccur W BO3MOXKHOCTEH peanu3aiuu
COOCTBEHHBIX  JKM3HEHHBIX IUIAHOB; OTHOIIEHHWE K  MpodeccHoHambHON
JESTENbHOCTH KaK BO3MOXKHOCTH y4YaCTHs B PELICHUU JHUYHBIX, OOIIECTBEHHBIX,
rOCYJapCTBEHHBIX, OOIIEHAIMOHATBHBIX MPOOJIEM;

e  chOPMUPOBAHHOCTh HKOJIOTHYECKOTO MBIIUICHHUS, TTOHUMAHUS BJIMSHUS
COLIMAJIbHO-DPKOHOMHUYECKUX TPOIECCOB HAa COCTOSIHUE MPUPOJHON U COLIMATIBLHOMN
cpenbl; MPUOOPETEHUE OMBITA YKOJIOTO-HANIPABICHHON JIEATEIbHOCTH;

®  OTBETCTBEHHOE OTHOIIECHHE K CO3JaHUI0 CEMbH HA OCHOBE OCO3HAHHOIO
MIPUHATUS LIEHHOCTEW CEMENHOM KU3HU.

®  OCO3HAaHHE OTBETCTBEHHOCTM 3a HacTosllee U Oyayiiee COoOCTBEHHOE
¢dbuHaHCOBOE Onaromnoy4ue, 6Jaromnoydue CBOei CeMbU U rOCy/1apCTBa.
MemanpeomemHplx

®  yMEHHE CaMOCTOSITEJIbHO OMNPENesATh LEIU ACSITEIbHOCTH M COCTaBJISIThH
IUIaHbl  JEATEIbHOCTH, CaMOCTOATEIBHO OCYIIECTBISATh, KOHTPOJIUPOBATH H
KOPPEKTUPOBATh JEATEIbHOCTh; MCIIOJIb30BAaTh BCE BO3MOXHBIE PECYPCHI IS
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JOCTWKEHUS TIOCTABJIICHHBIX 1€l€d W pealu3alyyd IUIAHOB JIeATEeNIbHOCTH;
BbIOMpATh YCTEIIHbIE CTPATETUH B PA3IMYHBIX CUTYAIIUAX;

e yMEHHME MPOAYKTHUBHO oOOIIaThbCsl U B3aUMOACHCTBOBATH B IpOIECCEe
COBMECTHOM  JIEATENIbHOCTH, VYYWUTHIBATh MO3MUIMH  JIPYTUX  YYaCTHUKOB
nesTenbHOCTH, Y (HEKTUBHO 7 paszpenaTh KOHPIUKTHI,

e  BIAJCHHE HABbIKAMU I[103HABATEJIbHOM, Yy4E€OHO-UCCIENOBATEIbCKON U
OPOEKTHOW JESITEIbHOCTH, HAaBBIKAMHU pa3pelieHusi NpoOsieM; CIOCOOHOCTh H
TOTOBHOCTb K CAMOCTOSITEIbHOMY ITOMCKY METOJIOB PEIICHUS PAKTHYECKUX 3a/1ad,
IPUMEHEHUIO PA3IMYHBIX METOOB IT03HAHUS;

® TOTOBHOCTH M CHOCOOHOCTH K CaMOCTOSITEIbHON  HMHGOPMAIMOHHO-
[O3HABATEJIbHON AESITENbHOCTH, BIIQJICHHE HaBbIKAMH MOJYyYEHHUS HEOOXOIUMOM
uH(OpMAaIK U3 CIOBapeil pa3HbIX TUIIOB, YMEHHE OPUEHTUPOBATHCS B PA3TUUHBIX
UCTOYHMKAX HWH(OpMAlNK, KPUTHUECKH OICHMBATh M HWHTEPIPETHPOBATH
UHPOpMAIUIO, TIOTYYaEMYIO U3 Pa3JIUYHbIX HCTOYHUKOB;

®  yMEHME HCIIOJIb30BATh CPEACTBA MH()OPMALMOHHBIX M KOMMYHUKALMOHHBIX
texHonoruid (nanee — MKT) B pemieHMM KOTHUTUBHBIX, KOMMYHUKAaTHBHBIX WU
OpPTraHM3allMOHHBIX 3a/a4 C COOJIOJEeHUEM TpeOOBaHUN SPrOHOMUKH, TEXHUKH
0€30MacHOCTH, TUTHEHbI, PecypcocOepeKeHMs, MPaBOBBIX M ITHUYECKUX HOPM,
HOpM MH(OPMAITMOHHON 0€301MacHOCTH;

® yMEHHME ONpEACNATh Ha3HAueHHE U (QYHKIUM pa3IUYHBIX COLMAJIbHBIX
UHCTUTYTOB;

®  YMEHHE CaMOCTOSITEIbHO OLICHUBATh U PUHUMATH PELIEHUS, ONPEAEIISIOIHNE
CTpAaTEruio MOBEACHMSI, C YUETOM I'PaXKAAHCKUX U HPABCTBEHHBIX IEHHOCTEH;

®  BIAJICHHUE S3BIKOBBIMM CpPEICTBAMH - YMEHHE SICHO, JIOTUYHO M TOYHO
U3JlaraTh CBOKO TOUKY 3PEHUS, UCIIOJIb30BATh aJ€KBATHBIE SI3bIKOBBIE CPEJICTBA;

e  BIAJCHHE HABbIKAMU IIO3HABATENBbHOM pe(diaeKkcuu Kak  OCO3HaHMS
COBEpIUAEMBIX JIEUCTBHM M MBICIUTENIbHBIX IPOLECCOB, MX pE3YyJbTaTOB U
OCHOBAHMI, TPAHUI] CBOETO 3HAHUS M HE3HAHUS, HOBBIX NO3HABATEIbHBIX 33/1a4 U
CPEJIICTB UX JOCTHUKEHUSI.

®  YMEHHE CaMOCTOSATENbHO IUIAHUPOBATH MYTH JOCTHXKEHHSI  JIMYHBIX
(UHAHCOBBIX ILeJield, B TOM 4YHUCJE aJbTepHATHUBHbIE, OCO3HAHHO BBHIOWpPATH
HanbOomnee 3peKTUBHBIE CIOCOOBI pellleHrs (PUHAHCOBBIX 3a/1ay;

npeomemHvIX

e  c(hopMHUPOBAHHOCTh MPEACTABIECHUI O MaTeMaTHUKE KakK 4YacTh MHUPOBOM
KyJIbTYpbl U O MECTE€ MaTEMaTUKH B COBPEMEHHOW LMBWJIM3AIMH, O CIOCO0ax
OIMCAHMS HA MATEMATUYECKOM SI3bIKE SIBJICHUN PEAIIbHOIO MHPA;

e  c(hopMHUPOBAHHOCTh MPEACTABICHUA O MAaTEMaTHYECKHX MOHATHSIX KakK O
BOXHEHIIMX MAaTEMaTUYECKHX MOJIENSAX, IMO3BOJSIOIIUX OINUCHIBATh U HU3Yy4aTh
pa3Hble NPOLECCHl W SBJIEHUS; NOHUMAaHUE BO3MOXXHOCTH AKCHOMATHYECKOI'O
IOCTPOEHUSI MAaTEMATUYECKUX TEOPUA;

®  BIAJICHUE METOJaMHU JO0Ka3aTeJIbCTB U AJITOPUTMOB PEIICHUS; YMEHHE X
OPUMEHSTh, IPOBOAUTH JI0KA3aTEIbHBIE PACCYKIEHUS B XO/I€ PELICHUS 3a1a4;

e  BIAJCHHME CTAaHAAPTHBIMU MpPUEMaMHM  pEIICHHUS  palMOHAIbHBIX U
UppaLMOHANbHBIX, TOKA3aTEIbHbIX, CTENEHHBIX, TPUTOHOMETPUUYECKUX YPaBHEHUI
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¥ HEPABEHCTB, UX CHUCTEM; UCIOJIb30BAHUE TOTOBBIX KOMITBIOTEPHBIX MPOTPaMM, B
TOM YHCJIE JUIA TOUCKA MYyTH PEIICHUS W WUTIOCTPAIlUU PEIICHUS YpaBHEHUH U
HEPABEHCTB;

e  c(hopMHUPOBAHHOCTh TMPEACTABICHUII 00 OCHOBHBIX TOHATHUSAX, HACSIX H
METOJIax MaTEMaTUUYECKOr 0 aHAJIN3a;

®  BIAJICHUE OCHOBHBIMU TIOHATHSIMHU O IUIOCKMX M MPOCTPAHCTBEHHBIX
reOMeTpUYEeCKuX (purypax, uX OCHOBHBIX CBOWCTBAxX; COPMHUPOBAHHOCTH YMEHUS
pacro3HaBaThb Ha YEpPTEeXkax, MOJEIAX U B peaJbHOM MHpE TI'e€OMETpUUYECKHe
burypsl; NpUMEeHEHHE U3YUYEHHBIX CBOMCTB reoMeTpudecKux ¢puryp u Gpopmys s
pELIeHNs] TEOMETPUYECKUX 3a7a4 U 33/1a4 C MPAKTUYECKUM COJIEPKAHUEM;

e  c(hopMHUPOBAHHOCTh NPEACTABICHUN O MpoOIEccax M SABJIECHUSAX, MMEIOIINUX
BEPOATHOCTHBIN XapakTep, O CTAaTUCTUYECKUX 3aKOHOMEPHOCTSIX B pPEaJTbHOM
MUpE, 00 OCHOBHBIX IOHATHUAX BJEMEHTAPHOW TEOPUU BEPOSITHOCTEH; yMEHHI
HaXOJUTh M OIICHUBATh BEPOSTHOCTH HACTYIIEHUS COOBITHH B MPOCTEHIINX
NPaKTHYECKUX CUTYAIUsIX U OCHOBHBIC XapaKTEPUCTHKH CITyYalHBIX BEIHUNH;

®  BJIQJICHHEC HABHIKAMH WCIIOJIb30BAHUS TOTOBBIX KOMIBIOTEPHBIX MPOrPaMM
IpU pEIICHUH 3a/1a4.

®  OIpeaenaTh MPAKTUUYECKOE HA3HAUYEHHE OCHOBHBIX 3JEMEHTOB OaHKOBCKOM
CUCTEMBI,

o paznuyaTh BHIBI KpPEIUTOB H cdepy UX HUCHONb30BAHUSA, YMETh
pPacCUMTHIBATh MPOILIEHTHBIE CTABKU IO KPEIUTY,

®  pa3zyMHOMY U 0e30macHOMY (PTHAHCOBOMY MOBEJICHHUIO,

®  [PUMEHSTH MPABOBBIE HOPMBI IO 3aIIUTE MpaB MOTpeOuTeNneil (HUHAHCOBBIX
YCIIYT.

1.4. KosinuecTBO 4aCOB HA OCBOEHUE MPOrPaMMbI T CUMILINHBI:

o0beM oOpasoBaTenbHOM porpaMMbl — 240 4yacoB, B TOM YHCIIE:

paboTta o0y4JaromuMxcs BO B3aUMOJIEUCTBUY ¢ TIpenoaaBareneM — 234 4acos;
OpOMEXYyTOUYHAas aTTecTanus B GopMe 3K3aMeHa — 6 4acoB



2. CTPYKTYPA U COJIEP’)KAHUE YYEBHOM JUCIUIIJIAHBI
2.1. O0bem y4eOHOI JUCHUILVINHBI U BUAbI YU4eOHOI padoThI

Buj yueOHOM padoThI Oovem uacos

00BeM 00pa3oBaTeNbHON POrPAMMBbI 240
paboTa 00yJaromuxcs BO B3aUMOJICHCTBUH C MPeToaBaTelieM 234

B TOM YHUCIJIC:

1ab0paTOPHBIC 3aHITHS -
PAKTHYECKUE 3aHATUS 24
KOHTPOJIGHBIE PaGOTHI 8
CamocrosiTesibHast padoTa 00y4aierocs -
IIpomesicymounas ammecmayusi 8 popme 3K3ameHa 6




2.2. TeMaTH4YeCKHUH IVIAH U COAEpPKAHME YUEOHOM IUCHUILINHBI «MaTteMaTHKa)

HaumeHoBaHue pa3iesioB u Conep:kanue y4eOHOro MaTepuaJia, NpaKTU4YecKnue 3aHATHS, CAMOCTOSITeIbHAs Oo0bem YpoBeHb
TeM padora o0y4aromuxcst 4acoB OCBOCHH
BBenenue 1 2 3
Conep:kanue yueOHOro MaTrepuaJa
1. Marematuka B HayKe, TEXHUKE, SKOHOMHKE, THPOPMALIMOHHBIX TEXHOJIOTUAX U 2
MPaKTUYECKOM AesTenbHocTy. Lleny u 3a1aun u3ydeHus: MaTeMaTHKH TIPH OCBOSHUU 2
npogeccuii CI1O u cienmansHocteii CIT1O.
Paznea 1
Pa3BuTHe noHsiTu 0 12
ymcJe.
Conep:kanue yueOHOro MaTepuaJa
Tema 1.1. 1. Ilenble 1 paloHAIBHbIC YHCTIA. 2
Ieable 1 panHOHAIbLHbIE 2. JIeHiCTBUTEIIBHBIC YHUCIIA. 2 2
qncia. JIedcTBHTeILHbIe 3. [IpubnmxeHHbIE BEIYUCITICHHUSL. 2
yuciaa.
4. KoMIieKCHbIE Yucia. 4
KonTpoabnas padora Nel mo reme: ) 3
«Pa3BUTHE NOHATHSA 0 YHCJTIE»
Pa3zpen 2
KopHu, crenenu n 28
Jorapumsbi.
Conep:kanue yueOHOro MaTepuaJia
1. KopHu HaTypaJIbHOM CTENEHH U3 YKCIia U UX CBOMCTBA. CTENEHHU C 5
Tema 2.1 palroOHaJIbHBIMH IOKA3aTCIIIMU, UX CBOMCTBA.
CTeneHn U KOPHHU 2. CtenieHu ¢ JeHCTBUTEIILHBIMU MTOKA3aTEISIMU. 2 2
3. CBolicTBa cTeneH! C ACUCTBUTETIHHBIM MOKA3aTeNIEM. 2
4. Pemienue 3a1a4 1o TeMe: «ApuMeTHIecKre JeWCTBUS HaJl YMCIaMH, HAXOXK/ICHUE 5

NpUOIIKEHHBIX 3HAYSHUH BEJIMYMH M IOTPEIIHOCTEN BBIYHCIIECHHH (a0COMIOTHON U




OTHOCUTEJILHOM ), CPABHEHUE YMCIIOBBIX BHIPAYKEHHIA. »

5. Pemenue 3amad mo teMe: «Berancienue u CpaBHCHUC KOpHCfI. Brinonnenne pacucToOB C

pauKaIaMmy 2
6. Pemenue npuxiiaaHbix 3a1a4 1o TeMe «CTeneHu U KOPHU». 2
IIpakTnyeckoe 3ansaTe Ne 1 mo reme:
«PerieHue MppanHoOHAJIbLHBIX ypaBHeHHil. Haxo:xxneHue 3Ha4eHmii crenenei ¢ 5
panMoHAIbHBbIMH NMOKa3aTeassMu. CpaBHeHue creneHeil. [IpeodpazoBanus
BbIPa:KeHMIl, coiepkalyx creneHu. Pemenue nokasarejJbHbIX YPaBHEHMID
Coaep:xkanue y4eOHOro MaTepuaJjia
1. OcHoBHoOe norapupmMuyecKoe TOKIECTBO. [lecsATHUHbIE 1 HATYpaJIbHbIE 5
T 29 Jorapumsl.
Jorapu (benljl{.aﬂ(')rapn Y 2. IlpaBuna neiictuii ¢ norapudmamu. Ilepexon k HOBOMY OCHOBAHHIO. 2
—— 3. Pemenne 3amad o teme: «HaxosxaeHue 3HaUeHMA jorapudma 1o
IIPOU3BOJIBHOMY OCHOBaHMIO. [lepexo1 OT 01HOro OCHOBaHMS K IPYTOMY. 5
Brruncnenue u cpaBaenue noraprudmos. JlorapudpmupoBanue u
NIOTCHIIMPOBAHUE BBIPAKEHUI.»
Copepxanue yueOHOIro Mmarepuajia
Tema 2.3. 1. TIpeoGpa3oBaHue parOHaIbHBIX, HPPALMOHAIBHBIX CTETIEHHBIX BBIPAKECHUII. 2
IIpeobpa3oBanue 2. TlpeoOpa3oBaHue MOKa3aTENbHBIX U JOTapUPMHUUECKUX BBIPAKEHUH. 2
a/IredpanyecKux 3. Pemenue 3a1a4 nio Teme: «[IpuOnrkeHHBIC BRIYHCICHUS M PEIICHUS 5
BBIPAKEHHH MPUKIIATHBIX 33729
KonTpoabnas padora Ne2 no reme: «KopHu, creneHu u Jiorapupmon). 2
Pa3znea 3.
IIpsiMble U MI0CKOCTH B 18
NPOCTPAHCTBE
Coaep:xxkaHue y4eOHOro MaTepuaJia
Tema 3.1. 1. BsaumHoe pacnosoeHHue IByX IpsIMbIX B pocTpaHcTBe. [lapannenbHOCTh 2
IpsiMbie H NIOCKOCTH B npsAMOM ¥ TuI0cKocTH. IlapaniensHoOCTh MI0CKOCTEHR
NPOCTPAHCTBE
2. llepneHAUKYISIPHOCTH NPSAMOUN U IJIOCKOCTHU. [leprneHukynsp u HaKJIIOHHAS. 5

VYron Mexay NpsaMou U IIOCKOCTHIO.
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3. ByrpaHHBIi yroi. YTroi MeXAy IIoCKOCTIMHE. [lepneHIuKynsaspHOCTh ABYX

IJIOCKOCTEM. 2
4. Teomerpuyeckue mpeoOpa3zoBaHus MPOCTPAHCTBA: MApAIJICIbHBIN epeHocC, 5
CUMMETPHUS OTHOCUTENIBHO IJIOCKOCTH.
5. TlapannensHOe mpoekTupoBanue. [lnomaas opTOroHaaIbHON MPOSKITHH. 5
N300paskeHre MPOCTPAHCTBEHHBIX (pUTYD.
6. Pemenue 3amaq o teme: «IIpu3HaKy U CBOMCTBA MapalIeNbHBIX U 5
MEPIEeHIUKYJISIPHBIX MIIOCKOCTEH)
7. Pemenue 3amau o Teme: «PaccTossHEE OT TOUKH JI0 MJIOCKOCTH, OT IPSIMOH 10
IUIOCKOCTH, PACCTOSIHUE MEX]Ty IIOCKOCTSAMU, MEX]Y CKpPEIIMBAIOIIMMHUCS 1
MPSIMBIMU, MEXKTY TPOU3BOJIBHBIMH (PUTypaMu B IPOCTPAHCTBE»
Pemenue 3anau no teme: «llapaniensHoe NPOEKTUPOBAHUE U €TI0 CBOMCTBA.
Teopema 0 TIOMAAM OPTOrOHAIBHOM MPOEKIIMK MHOTOYTOJIbHUKA. B3aumHoe 1
pAcIONIOKEHNE TPOCTPAHCTBEHHBIX (PUTYP»
IIpakTnyeckoe 3ansitne Ne2 o reme:
«IIpu3HaKy B3aMMHOI0 pPacmoJio:KeHusI NPSIMbIX. YT0J Me:Kay npsaMbiMu. Bzanmuoe,
pacnoJio;keHue NpAMbIX U MJ10ckocTei. [lepneHAUKyYIsIp U HAKJIOHHASA K IJIOCKOCTH. 5
Yroa mexay npsamMoi H 10cKocThI0. TeopeMbl 0 B3aUMHOM pacnoyio:KeHUH NpsIMoi
U m1ockocTu. Teopema 0 Tpex nepneHauKYJIsIpax»
Kountpoasnas padora Ne3 no teme: «IIpsiMble U JIOCKOCTH B MPOCTPAHCTBE) 2
Paznen 4. 31
OCHOBBI TPUTOHOMETPHH.
Conep:kanue yueOHOro MaTepuaJa
1. Pamuannas mepa yria. 2
Tema 4.1. 2. BpamarensHoe TBUKCHHE. 2
OcHoBHEIE MOHATHS 3. CuHyc, KOCUHYC YHCIIa. 2
4. TaHreHc ¥ KOTaHTeHC YUCIIa. 2
5. Pemrenue 3amay o teme: «PaguaHHbIA METO] M3MEPEHUS YTIJIOB BPaAlllCHUS U 2
CBsI3b C I'PayCHOI Mepoii»
Tema 4.2. Coaep:xxaHue y4eOHOIro MaTepuaJia
OcHoOBHBIE 1. ®opmynsl mpUBEaCHHUS. 3
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TPUTOHOMETPHYeCKHUe 2. DOopMyIIbI CIOKEHHUS. 2
ToRAECTBA 3. ®opMyIIbl OJOBUHHOTO yriia. GOPMYJIbI YABOECHHS. 2
Conep:kanue yueOHOro MaTepuasa
1. IIpeoGpa3oBaHue CyMMBbl TPUTOHOMETPUUYECKUX (PYHKLINN B IPOU3BEIECHNE U
Tema 4.3. NPOM3BEACHUS B CyMMY. BbIpaXkeHre TpUroHOMETpUYEeCKHX (QYHKIUI yepes 2
IpeodpasoBanus TaHT€HC MOJIOBUHHOTO apryMeHTa.
T B ettty IIpakTHyeckoe 3ansaTHE Ne 3 110 TeMe:
PUTOHOMETPUYECKHX
BbIPAKEHU I «OCHOBHBIC TPUTOHOMETPHYECKHE TOKAECTBA, (POPMYJIbI CI10KEHUS], YABOCHHS, )
npeodpa3zoBaHue CyMMbl TPUTOHOMETPHYECKUX (PYHKIMIA B IpOU3BeleHHE,
npeodpa3oBaHie NPOU3BeIeHUs TPUTOHOMETPUYECKUX (PYHKIUI B CYMMY»
Conep:xxanue y4eOHOro MaTepuaJia
1. TlpocTeiiiie TPUTOHOMETPUICCKUE YPABHEHHUSI. 2
Tema 4.4, 2. Tlpocreiiiye TPUTOHOMETPUYECKUE HEPABCHCTRA. 2
Tpuronomerpuyeckue 3. Pemenue 3a1a4 no reme: «OO6paTHbIE TPUTOHOMETpUYECKHE (PYHKIIMU: apKCHHYC, 5
YPaBHCHUHA U APKKOCHHYC, apKTAHT€HC, aPKKOTAHT€HC.
HEpPaBEHCTBA 4. Pemenue 3a1a4 1o teme: «IIpocTeiiiine TpUroHOMETPUYECKHE 9
YpaBHEHHUS U HEPABEHCTBAY.
KonTposbnast pabora Ne 4 no teme «OCHOBBI TPUTOHOMETPHM 2
Pasnea 5. 16
KoopauHaThbl H BeKTOPBI
Conep:xxkanue y4eOHOro MaTepuaJia
1. IIpsamoyrombHas (IekapToBa) CUCTEMa KOOPAMHAT B IpocTpaHcTBe. Dopmyra 5
pacCTOSHUS MEXKITY ABYMS TOUKaMHU.
2. YpaBHeHUs CPephl, ITIOCKOCTH U TIPSMOM. 2
3. Bekrtopsl. Moaynb BekTopa. PaBeHcTBO BEeKTOpOB. Cll0’KE€HHE BEKTOPOB. 9
YMHOKEHHE BEKTOpa Ha 4uciio. PaznoxeHue BekTopa 1o HalpaBiIeHUSIM
4. VYron mexny nByms Bektopamu. IIpoeknus Bekropa Ha ocb. KoopauHaThl 9
BeKTOpa. CKaIsIpHOE NPOU3BEACHHUE BEKTOPOB.
5. Hcrnonb3oBaHKuE KOOpAUHAT U BEKTOPOB IIPH PELIEHUH MaTEMaTHUYECKUX U 5

MPUKJIAJHBIX 3a7a4.
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6. Pemenue 3a1a4 1o Teme: «YpaBHEHUE OKPYKHOCTH, CEphl, TNIOCKOCTH.
Paccrostaue mexay Toukamu. J[eficTBuUS ¢ BEKTOpaMu, 3aJaHHBIMU
koopauHatamu. CKalsipHOE NMPOU3BeIeHUE BEKTOPOB. BekTopHOE ypaBHEHHE
NpSIMO 1 TUTOCKOCTH. VIcTIonb30BaHNe BEKTOPOB TPH JI0KA3aTEIECTBE TEOPEM
CTEPEOMETPHUI

7. Pemenue 3aJa4d II0 TEMC: «BGKTOpHOG YpaBHCHUC HpHMOﬁ H IINIOCKOCTH.
Hcmonp3oBanue BCKTOPOB ITIPH A0KA3aTCIIbCTBE TCOPEM CTCPCOMETPUN)

IIpakTn4yeckoe 3ansaTue Ne 4 mo reme:
«BekTopsl. [leiicTBus ¢ BekTopamu. /lekaproBa cucreMa KOOPpAUHAT B

NMPOCTPAHCTBEY

Pa3znea 6
DOyHKIUH U TPaGUKH.

18

Tema 6.1
DyHKIHH.

Conep:kanue yueOHOro MaTepuaJa

1. OO6nactb onpeneneHrs, MHOXECTBO 3HaUeHUH U rpaduk GyHKIIUU.
IToctpoenue rpapukoB QyHKIMIA, 3aJaHHBIX PA3IMYHBIMU CIIOCOOAMH.

Tema 6.2
CpoiicTBa QyHKIHIA.

Coaep:xxanue y4eOHOro MmaTepuaJia

1. MOHOTOHHOCTB, YCTHOCTb, HCYCTHOCTDh, OTPAHUYCHHOCTD, ICPUOANIHOCTD.

HpOMC)Ky'TKI/I BO3pacCTaHUA U Y6BIBaHI/ISI, HauOoJbIIee 1 HAaMMEHbIIIEE 3HAYEHHUS.

Touku skcTpemyma. I'paduyeckast HHTEpIIpETAIHSL.

2. Ilpumeps! GyHKIIMOHATBHBIX 3aBHCUMOCTEN B pEAIbHBIX MPOIECCaX U SBICHUSIX.
Apudpmernueckue oneparuu Haa GyHkusMu. CnoxHas GyHKIUSA (KOMIO3HULINSA).

[lonsiTue 0 HeNpepbIBHOCTU QYHKIUU.

Tema 6.3
Oo0paTtHble pyHKIMH.

Coaep:xxaHue y4eOHOro MaTepuaJia

1. OGnactb ompeneneHus U 00J1acTh 3HAYECHUH 00paTHOM (HYHKITUH.
I'pacuk obpaTHO pyHKIMY.

IIpakTuueckoe 3ansTue Ne 5 o teme:
«O0aacTb onpenesienns: pyukuuii. [IpeodpazoBanue rpagpukoB GyHKUMID)

Tema 6.4
CreneHnnble,
noKa3aTeJbHbIE,

Conep:xkaHue y4eOHOro MaTepuaJia

1. OrmpeneneHus CTENEHHbIX, OKA3aTENIbHBIX U JJOrapupMUUECKUX QYHKIUH, UX
CBOIICTBa U rpauKu.

13




Jorapupmuyeckue u
TPHUTOHOMETPHYECKHUE
(pynxuum.

2. TlpeoOpazoBanus rpadukos. [lapanienbHblil epeHOC, CHMMETPHSI OTHOCUTEIBHO
0CEH KOOpAUHAT U CUMMETPHs OTHOCUTEIIBHO Hayaaa KOOpAUHAT, CAMMETPUS
OTHOCHUTEJILHO MPSMOM Y = X, pacTsKeHHe U ckaThe rpadUKoB BIOJIb OCEH
KOOPJAMHAT.

3. OmnpeneneHusi TPUTOHOMETPHUECKUX (DYHKIMHA, MX CBOMCTBA U TPAQUKH.

IpakTnyeckoe 3ansiTue Ne6 mo reme:

«IIpuMepbl 3aBUCHMOCTEH MEK1Y IEPEMEHHBIMH B PeaJIbHBIX IIPOLecCax u3
CMEKHBIX JucuuIIMH. Onpenenenue pynkuuii. Ilocrpoenne u yrenne rpagpukos
¢pynxnuii. UccinenoBanne pynknun. CBoiicTBa JMHEHHOH, KBAJAPATHYHOM,
KYCOYHO-JINHeiHO# U Apo0Ho-1uHeliHol pynkumii. HempepbiBHBIE 1
nepuoanyeckue pynkuuu. CpoiicTBa M rpa@uKu CHHYCA, KOCHHYCA, TAHICHCA U
KoTaHrenca. Ooparusie pyHkuuu u ux rpaguxu. O0paTHbie TPUTOHOMETPUYECKHE
¢ynxknun. IlpeodpazoBanus rpadpuka pynkoun. I'apmonndeckue KojedaHus.
Ipukaaanbie 3a1a4u»

Pazgen 7.
MHOrorpaHHuKHU U
KPpyrible TeJa.

26

Tema 7.1.
MHoOrorpaHHuKH.

Conep:kanue yueOHOro MaTepuaJa

1. Bepumnsl, peOpa, rpaHi MHOrorpanHuka. Pazseptka. MHOrorpaHHbl€ yIiibl.
Brinykiible MHOrorpanHuku. Teopema Diniepa.

2. Ilpmsma. [lpsimas u HakIoHHAs npu3Ma. [IpaBuibHas npusma.
[apamnenenunen. Kyo.

3. TMupamupa. [lpaBuibHas mupamuaa. Y ceueHHas nupamuaa. Terpasap.

4. CummMmetpuu B KyOe, B mapajuienienumnese, B npusme u nupamuae. CedeHus
Ky0a, IpU3Mbl ¥ TUPAMHU/IBI.

5. IlpencraBneHue o MpaBUIBHBIX MHOTOIpaHHHUKAX (TE€Tpasape, Kyde, oKTasape,
JOJIEKa’Ipe U UKOCAdIPe).

IIpakTnueckoe 3ansitue Ne 7 mo reme:
«Pa3znnuHble BUAbI MHOTOrpaHHUKOB. X n300paxeHus»

Tema 7.2.
Tena u moBepxHoOCTH

Conep:kanue yueOHOro MaTepuaa

1. Tlmmusap u koHyC. YceyeHHbIH KoHyc. OCHOBaHMeE, BHICOTA, OOKOBast IOBEPXHOCTh U
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BpAallleHHus TIOJTHAs TOBEPXHOCTh IMIIMHAPA M KOHYCa, 00pa3yrormasi, pa3BepTka. OceBble CeUeHUs
Y CEUCHUs], MapaJlIeNbHbIE OCHOBAHUIO.
2. Iap u cdepa, ux ceyeHus M miomaas. KacarenpHas miockocTs K chepe. 2
IIpakTnyeckoe 3ansitue Ne 8 mo reme:
«Ilnomaas noBepxHocTu. Buabl cummerpuii B npocTpancTBe. CuMMeTpHs TeJ 2
BpallleHUs] 1 MHOTOTPAHHUKOB)
Coaep:xxanue y4eOHOro MaTepuaJia
1. O6wem u ero usmepenue. Popmyisl 00beMa Kyda, IPSIMOYTOJILHOTO 5
napajuresenune/na.
Tema 7.3
2. ®opmyIbl 00beMa MPU3MBI, IIHJIHHIIPA, THPAMHIBI, KOHYCA U IIapa. 2
HN3MepeHust B reoMeTpun
3. Tlomo6ue ten. OTHONICHHUS TIOMIA/ICH MOBEPXHOCTEH U 00HEMOB MTOT00HBIX TEI. 2
HpakTnuyeckue 3ansaTusa Ne 9 no reme: 5
«CeveHus, pa3BepTKH MHOTOTPAaHHUKOB. BbiuucjieHue 00eMoB»
Pa3nea 8.
Hayano maTeMaTH4eckoro 24
a”HaJmu3a.
Conep:kanue yueOHOro MaTepuaJia
1. CnocoObl 3a1aHKA U CBOIMCTBA YUCIOBBIX MOcen0BaTenbHOCTel. [ToHsTHE O
npenerne nocieaoBatenbHocTH. CyliecTBOBaHKE TIpeiesia MOHOTOHHOU 4
OrpaHUYEHHON MOCJIEJOBATEIBHOCTH.
Tema 8.1. 2. CymmupoBaHHe NIOC/IeI0BaTeIbHOCTEH. beckoHeuHO yObIBatomas 5
MocaenoBaTeabHOCTH. reOMETPUIECKast IPOTPECCHUS M €€ CYyMMa.
3. Ilpaktuueckoe 3anHsTHE N0 TeMe: «UHCIOBasK MOCIENOBATEILHOCTD, CIIOCOOBI €¢
3aJJaHMs, BBIYMCIICHHUS WICHOB IocieoBarenbHoCTU. [Ipenen 4
MOCJIEIOBATEIHbHOCTH. BECKOHEYHO YOBIBAIOMIAst TEOMETPUYIECKAs IIPOTPECCHUS
Conep:xxkanue y4eOHOro MaTepuaJia
Tema 8.2. 1. Tlonstue o npou3BOIHON PYHKIMHU, €€ T€OMETPUUECKUIN U (PU3NUECKHIT CMBICII. 5
ITpousBognas. YpaBHeHHE KacaTelIbHOU K rpaduKy (QyHKIIMH.
2. Tlpowu3BojHBIE CYMMBI, pa3HOCTH, IPOU3BEICHUS, YacTHBIC. [Ipon3BoIHbIE 2
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OCHOBHBIX 3JIEMEHTapHbIX (PYHKIUH.

3. TlpumeHeHUE MPOU3BOIHOM K UCCIICOBAHUIO (PYHKIIUN U TIOCTPOSHHUIO

rpaduxos. [IponsBoaHbie 00paTHON (HYHKIIUN ¥ KOMITO3UIIUU (QYHKITHH. 2
4. TlpumMepsl UCTIOJIB30BAaHUS MPOU3BOAHOM ISl HAXOXKICHHS HAMTYUILIEro peIeHus
B TIPUKJIQTHBIX 3a/1a4ax. 1
W3 gero ckiaapiBaeTcs miara 3a KpeauT. Kak coOupaTths 1 aHaIM3upOBaTh
nH(GOPMAIIHIO 0 KPETUTHBIX MPOAYKTaX
5. Bropas npousBoaHas, €€ reoMeTpruUecKuii u puznueckuii cmbich. HaxoxaeHnue 2
CKOPOCTH JJIsI IpoIiecca, 3aJaHHOTr0 (hOpMYIIOi U rpaduKoM.
6. Pemenue 3ama4 no reme: «YpaBHEHHE KacaTeabHOH B 00miem Buze. [IpaBuna u
dbopmynsl nuddepenpoBanus, TabIUIA TPOU3BOIHBIX JIEMEHTAPHBIX 1
G yHKIMI.
HccnenoBanue pyHKIMM ¢ HOMOIIBIO Mpon3BoAHON. Haxoxxnenue Hanbospliero, 5
HaUMEHBIIET0 3HaYeHUs U SKCTPEMaIbHBIX 3HaUeHUHN QyHKIMH.
IIpakTueckoe 3ansitue NelO o Teme: 5
«IIpou3BoaHasi: MEXaHUYECKHIi U TreOMeTPUYECKHIi CMBIC MPON3BOTHON»
Pa3gen 9.
HuTerpas u ero 14
NpUMeHeHHe
Conep:kanue yueOHOro MaTepuaJa
1. TlepBoobpa3nas. HeonpeneneHHblil uHTErpa. 4
2. HemocpenctBenHoe naTerpupoBanue. IHTerpupoBaHue METOIOM 3aMEHBI 5
ePEMEHHOII.
Tema 9.1. 3. Omnpenenennsiii naTerpan. @opmyna Herorona—JleiioHua. 2
IlepBooGpa3nas u
HHTerpaJ. 4. TlpumeHeHue onpeneaeHHOro HHTErpajia [l HAX0KACHUS IUIOILA /N 2
KPUBOJMHEWHON TpaNeIHH.
5. Tlpumepsl npuMeHEHUS HHTErpaia B GU3UKE U TEOMETPHUH. 2
IIpakTnyeckoe 3ansitue Nell o teme:
«/uTerpan u nepsoodpasnas. Teopema Hororona—Jleiitonnna. Ilpumenenne 2
HHTErpajia K BbIYUCJICHHI0 (PU3HYEeCKUX BeJIMYHH M ILI0IA1ei
Pa3nea 10. 12
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Kom0unnaropuka.

Coaep:xxkaHue y4eOHOro MaTepuaJia

1. OcHoBHBIC TOHSATHS KOMOUHATOPHKHU. 2
2. 3ajavd Ha TOJICYET YHCIIa pa3MEIICHUH, MEPECTAHOBOK, COYCTAHH. 2
Pemienue 3a1a4 Ha nepeOOp BapuaHTOB.
3. ®opmyna 6unoma HeroToHa. 2
4. CpoiicTBa OMHOMHUHAIBHBIX KOO MHUITUCHTOB. 2
5. Tpeyronsuuk ITackans. 2
IIpakTyeckoe 3ansiTue Nel? o reme:
«HMcropusi pa3BUTHA KOMOMHATOPUKH, TCOPHH BEPOATHOCTEH M CTATUCTUKHU M MX
POJIb B pa3IMYHbIX chepax yen0BevecKoil :ku3HeesiTeabHOCTH. [IpaBuiaa 2
KOMOMHaTopukn. PemieHue KoMOMHATOPHBIX 32/1a4. Pa3menienns, coueTaHus U
nepecranoBku. bunom HeroTona u TpeyroabHuk Ilackans. Ilpukiaaanbie 3agaumn»
Paszpen 11.
DJIeMeHTBI TeOPUH
BEPOSITHOCTH U 10
MaTeMaTu4ecKoi
CTATHCTHKH.
Conep:kanue yueOHOro MaTepuaJia
1. CoObITHe, BEpOSATHOCTH COOBITHS, CII0KEHUE U YMHOKEHHE BEPOSTHOCTEM. 5
[TonsiTHE O HE3aBUCUMOCTH COOBITHIA.
Tema 11.1. 2. JluckpeTHas ciydaifHas BeJIMYMHA, 3aKOH ee pacrpeaeiacHus. Yucmossie
DJIeMeHTbI TeOPUH XapaKTEPUCTUKU JUCKPETHOM CIIy4aiiHOW BesM4uHbL. [IoHATHE O 3aK0OHE 2
BEPOSITHOCTEI. OOJIBIINX YHCe.
3. Pemenue 3amau no teme: «Knaccuueckoe onpezeneHue BEpOsSITHOCTH, CBOMCTBA
BEpPOSITHOCTEM, TEOPEMA O CyMME BEPOSITHOCTEN. BhIunCIIeHNE BEPOSITHOCTEN. 1
[Ipuknagueie 3agaun. [IpencraBnenne yncnoBbIX JaHHBIX. [IpukiagHble 3agaum»
Tema 11.2. Copepxanue yueOHOro marepuaJia
DJIeMEeHTBI 1. TpencraBneHue NaHHBIX (TaONHIIBI, TUATPAMMBIL, TpadUKH), TeHEpaIbHAS 5
MaTeMaTH4YeCKOu COBOKYITHOCTb, BBIOOpKa, cpe/iHee apuMeThyecKkoe, MeuaHa.
CTATUCTUKH. 2. TlonsTHe 0 3aja4ax MaTeMaTUYECKON CTaTUCTHKH. 5

(B popmMe MHTEPAKTUBHOTO 3aHATHUSL — METOJ TPOEKTOB)
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3. Pemenne mpakTHUecKuX 3a1a4 ¢ MPUMEHEHHEM BEPOSTHOCTHBIX METOIOB. 1
Pa3zpen 12.
OcHoBbI (puHAHCOBOM 9
TPaMOTHOCTH
Conep:kanue yueOHOro MaTepuaJa
Tema 12.1 1. bank u 6aHKOBCKUE JIeTIO3UTHL. BiustHre nHQISAINN HA CTOMMOCTh aKTHBOB 1
Jeno3ur 2. Kak cobupath 1 aHAJIM3UPOBATh HH(OpMAIHIO 0 OaHKE M OAaHKOBCKUX MPOIYKTaX 2
3. Kak ynrtaTh 1 3aKII09aTh IOTOBOP ¢ OAaHKOM. YTIPaBICHHE PUCKAMU TI0 JICTIO3UTY 1
1. Kpeautsl, Buapl 0aHKOBCKHX KPEIUTOB IS PU3NUECKUX JHIL. [IpuHINTIBI 1
KpeIUTOBaHus (IJIATHOCTh, CPOYHOCTh, BO3BPATHOCTh)
2. W3 uyero ckiaapiBaeTcs Muata 3a kpeaut. Kak cobupars u aHaau3upoBaTh 5
Tema 12.2 MH(GOPMALIMIO O KPEIUTHBIX MPOAYKTaX
Kpenur 3. Kak yMeHBIIHTh CTOMMOCTH KpeauTa. Kak 4uTaTh U aHaIM3UpOBATh KPEIUTHBIN 1
norosop. Kpenutnas ucropusi. Koyuiekropckue areHTCTBa, UX MpaBa U 00513aHHOCTH
4. Kpenut Kak 4acTh JUYHOTO (PUHAHCOBOTO IUIaHA. TUNHYHBIE OMIMOKU TPU 1
ucnoap30BaHuu Kpeaura. [Ipaktukym: kelic «llokynka ManmuHb
Pa3pen 13.
YpaBHeHus u 14
HEPaBeHCTBA.
Copepxanue yueOHOIro marepuajia
1. PanuonansHbIe, UPPALIMOHAIBHBIE, TOKA3aTEIbHBIE U TPUTOHOMETPHUECKUE 1
YpaBHEHHUS U CUCTEMBI.
T 13.1 2. PaBHOCHJIBHOCTb ypaBHEHHI, HEPAaBEHCTB, CCTEM. 1
YpaBHeI?I:sal " clI/I'CTeMLI 3. OcHOBHbIE TPUEMBI UX pelIeHHs (pa3IoKeHHe Ha MHO)XHTEJH, BBEJICHHE HOBBIX 5
ypaBHenuii. HEU3BECTHBIX, IOJICTAHOBKA, rpauubnqecm/m METON). _
4. Pemenue 3a1au 1o treme: «KopHu ypaBHeHU. PABHOCMIIBHOCTH YpaBHEHUIA. 1
[IpeoOpa3oBaHue ypaBHEHHUI»
5. Pemenue 3ama4 o teme: «OCHOBHBIE IIPUEMBI pEeIlICHUs ypaBHEHH. Pemenue 1
CUCTEM YPaBHECHHI»
Tema 13.2. Conep:kanue yueOHOro MaTrepuaJa
Hepasencrsa.
1. PanuonanbHble, UppaLMOHAJIBHBIE, I0KA3aTEIbHbIE U TPUTOHOMETPUUECKUE 2
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HepaBeHCTBa. OCHOBHBIE IPUEMBI UX PEILICHUS.

2. HpI/IK.HaI[HBIC 3aJaqu. HpI/IMCHCHI/IC MAaTEMAaTHYICCKUX METOJ0B IJIsd PCILICHUA

COJIepKATEIBHBIX 33J1a4 U3 Pa3IUYHBIX 001acTel HAYKH U MPAKTHKHU. 1
Tema 13.3. Coaep:xxaHue y4eOHOro MaTepuaJia
Ucnob30BaHME CBOMCTB U 1. Meroxa untepBasioB. 300pakeHre Ha KOOPAMHATHOM IJTIOCKOCTH MHOXKECTBA 5
rpadukos GpyHKIMIA npH pelIeHrui ypaBHEHUI U HEPABEHCTB C IBYMs IEPEMEHHBIMH U UX CUCTEM.
pelleHNH YPAaBHEHUH U 2. Pemenne 3ama4 o teme: «lcmosib3oBaHue CBOWCTB U IpadUKOB (PYHKITHHA 11715t 1
HEPaBEeHCTB. pelIeHUs ypaBHEHUN 1 HEPABEHCTBY»
[ToBTOopuTEeNnEHO-00001I1aOMIIEE 3aHIATHE 2
Bcero 234

JInist XapakTepUCTUKU YPOBHSI OCBOCHHS yU€OHOTO MaTepHaa UCTIONb3YIOTCS CIeIyIoIue 0003HaYCHHUS:

1. — o3HaKOMUTENBHBIN (y3HaBaHUE paHEE U3YUYEHHBIX O0BEKTOB, CBOMCTB);

2. — PeNpOAYKTUBHBIHN (BBIMOJIHEHUE NEATEIHHOCTH 10 00pa3ily, HHCTPYKIIUH WM MOJI PYKOBOACTBOM);

3. — IPOAYKTUBHBIH (INIAaHUPOBAHHUE U CAMOCTOSITEIILHOE BBIIOJIHEHUE JIEATEIbHOCTH, PEelIeHHE POOIEMHBIX 33/1a4).
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HpnMepHaﬂ TEeMaTHKaA pe(l)epaTOB, AOKJIA0B U HHAUBUAY AJIBHBIX IIPOCKTOB

Wcropus nosiBiieHus anreOpbl Kak HayKH.

Anrebpa: OCHOBHBIE HaJaJla aHAJIN3A.

CBsi3b MaTEMATHKU C IPYTUMH HayKamH.

OmnpeneneHue 3IeMEHTAPHBIX (PYHKIHIA.

Wcropust mosiBIeHUsS KOMIUIEKCHBIX YHCEIL.

CyImHOCTh TMHEWUHOW 3aBUCUMOCTH BEKTOPOB.

MaremaTnyeckrue roJoBOJIOMKH U UT'PBL: CYIIHOCTb, 3HAYEHHUE U BUJIBI.

OCHOBBI MATEMATHYECKOT'O aHAJIN3A.

. Meronpl pelieHrs TUHEHHBIX YpaBHEHUI.

lO MeTtonb! pelieHrs HeTUHEHHBIX YpaBHEHUH.

11.0OcHoBononararomme KOHIENIUA MaTEMAaTHIECKON CTATUCTUKH.

12.PenieHre cMemaHHbIX MaTeMaTHYECKUX 3a7au.

13.BbrunciieHre TpUroHOMETPUUECKUX HEPABEHCTB.

14 Marematuyeckas ¢punocopus ApUCTOTE.

15.0cHOBHBIE TPUTOHOMETPUYECKHE (HOPMYIIBI.

16.MaremaTuk DUep U €ro HayqHbIe TPYIbI.

17.CymHOoCTh aKCHOMAaTHYECKOTO METO/IA.

18.lexapT u ero MaTeMaTU4YECKUE TPYIbI.

19.0OcHOBHBIE KOHIIECTIITUN MaTEMaTHKH.

20.Pa3BuTHe TOTUKH U MBIIIUICHUS HA YPOKaX MaTeMaTHKH.

21.CoBpeMeHHbIE OTKPBHITHS B 00JIACTH MaTEMaTHKH.

22.I1penenbl 1 MPOU3BOIHBIC: CYIIHOCTh, 3HAUEHUE, BRIYUCIICHHUE.

23.Y IUBUTEIBHOE YHUCIIO 7.

24.0OcHOBHas Teopema anreOphl.

25.Benukas Teopema depma.

26.I"'eomerpus JlobaueBcKoro.

27.'eomerpust Pumana.

28.Xaoc u ero MaTeMaTU4eCKOe OIHUCaHHUE.

29.Yucna dubonavym.

30.Benukue MaTeMaTUKH U UX BKJIA]] B HAYKY.

31.0160p kpuTepueB i aHanu3a WHGOpManuU O OaHKE M MPEJOCTaBISEMBIX UM
yciyrax B 3aBUCUMOCTH OT (DMHAHCOBBIX LI€J€H 3aeMIIUKA.

32.CpaBHUTENbHBIA aHaMM3 (UHAHCOBBIX MHCTUTYTOB Jid BbIOOpa KpeAauTa Ha
OCHOBE MpeJlaraéMbIX KpUTEpHEB (IMPOLEHTHBIX CTABOK, CIIOCOOOB HAYMCIICHUSA
MPOLIEHTOB U APYTUX YCIOBUIA.

33. AHasiu3 BO3MOXKHOCTEN MHTEPHET-0aHKUHTa JIsl pELIEHUs] TEKYIIUX U
NEepPCIEKTUBHBIX (PMHAHCOBBIX 3ajad.

34. Ananu3 NperuMyIIeCTB U HEAOCTATKOB KPATKOCPOUYHOT'O U JIOJITOCPOYHOTO 3aiMOB.

CoNoORrWODE
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VYyeOnas nucuumuinHa «Marematuka» uzydaercs B 1 u 2 cemecTpax. YMeHus
U 3HaHMS, TPUOOPETEHHBIE PU U3YUYCHUU y4eOHOM NuCUUIUIMHBI «MaTemaTtukay,
SABJISIFOTCS OCHOBOH IS OCBOCHMSI €CTECTBEHHO — Hay4HBIX,
o0urenpodeccCHOHaIbHbBIX JUCUUILIMH U MEXIUCIUILUIMHAPHBIX KYPCOB.
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3. YCJIOBUS PEAJIM3AIIMM ITPOT'PAMMbBI YYEBHOM JTUCHUIIJIMHBI
3.1. TpeOoBaHusi K MUHUMAJBHOMY MATEPUATIBLHO-TEXHUYECKOMY
o0ecrneYeHu 0
Jannas pabodasi mporpaMma peanusyercsi B kabunere «MaremaTuka.
OO6opynoBaHue kabuHeTa U pabounx MeCT KaOUHEeTa:

— paboune MecTa Mo KOJWYECTBY 00yJaroIMXCs (CTOJ, CTYJIbs ayIUTOPHBIE);
— mKadeI-CTe/UTAXK IS pa3MelieHus  y4eOHO-HATMSAIHBIX  MOCOOMH U
JIOKYMCHTAITNH;
— o0opynoBaHHOE pabouee MECTO MpenoaBaTes (CTol, Kpecio);
TUTAKATHI 110 pa3jesiaM U TeMaM MPOrpaMMBbl;

TexHuueckue cpeacTBa 00ydeHUS:
— Toakmouenue k ceru Murepuer (wi-fi)
— DKkpaH (epeHOCHON)

3.2. ”H®OOPMAIIMOHHOE OBECIIEYEHUE OBYYEHUA

OcHOBHas 1uTeparypa:

1. AnmumoB III.A. Anrebpa m Hawana a”ammza. 10 -11 kimaccel: yuel. s
oO1reoOpa3oBar. yupexjaeHuit : 0a3oBbii ypoenb / [III.A. Anumon, .M.
Komsarun, M.B. TkaueBa u np.]. —3-¢ m3a. - M.: IIpocsemenue, 2016. — 463 c.:
WL

2. Atanacsa JI.C. T'eomerpus. 10-11 xmaccer: yue6 misi oOmeoOpasoBar.
VYupexaenuit: 6a3oBbiii u npoduin. yposuu /[JI.C. Aranacsn, B.®. byryzos, C.b.
KamommieB u np.] — 22-e m3a. — M.: Ilpocsemenue, 2018.-255 c.: un. — (MI'Y-
IIKOJIC)

3. bammvakos M. U. MaremaTtuka: y4yeOHUK Mg CTYH. YUYPEXKIEHUU cper.
npod. obpazoBanus. — 3-oe m3a. - M., 2017.
4, bammakos M. WM. Marematuka. COopHHMK 3amad  NpodUIbHOU

HAIMPaBJICHHOCTHU: YyuyeO. mocolOue s CTyA. YyupexjaeHud cpea. mnpod.
oOpazoBanus. — 4-oe u3., ucnp. - M.: U3narensckuii neHTp «Axamgemusi», 2017.
- 208 c.

5. boromonos, H. B. Marematuka. 3amaun c pemienusMu B 2 4. Yactp 1:
yaebnoe mocobue s CIIO / H. B. boromonoB. — 2-e uzn., ucnp. u gom. — M.:
W3narensctBo FOpaiit, 2017. — 364 c.

6. boromonos, H. B. Marematuka. 3amaun ¢ penieHussMu B 2 4. Yactp 2:
yueonoe nocobue s CIIO / H. B. boromonoB. — 2-e uzn., ucnp. u gom. — M.:
N3 parensctBo KOpaiit, 2017. — 285 c.

1. Hamuarep, B. A.MareMatuka: TpPUTOHOMETPHYECKHE YpaBHEHHS U
HepaBeHCcTBa: yueOHoe mocodue ms CITIO / B. A. Jlanmuarep. — 2-€ W31., UCTIP. U
non. — M. : U3pgarensctBo FOpaiit, 2017. — 136 c.
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8.  Jlopogpeesa, A. B. Maremaruka. COOpHHUK 3a/1a4 : y4eO.-IIpakT. mocooue s
CIIO / A. B. HopodeeBa. — 2-¢ uzn. — M. : UznarensctBo FOpaiit, 2017. —
176 c.

9. Kpemep, H. IlI. MaTemaTuKa Ijis KOJUISIKeH : yueOHoe mocodue mius CI1O /
H. III. Kpemep, O. I'. Koncrantunosa, M. H. ®puaman ; noxg pen. H. L. Kpemepa.
— 10-e uzn., nepepad. u non. — M. : U3narensctBo Opaiit, 2018. — 346 c.

10. Kammawmn, A.}O. COopuuk 3amau mo reomerpuu. 10 — 11 xmmaccw
[DnexTponnslii pecypc] / A.YO. Kanunun, [.A. TepemmH. — DIeKTpoH. JaH. —
Mocksa: MIITHMO, 2016. — 173 c.

11. Tlpaconos, B.B. 3amgauu no crepeomerpun: YueOHoe mocodue [ DIeKTpOHHBIH
pecypc]: yueb. mocodbue — DnekTpoH. jaH. — Mocksa: MITHMO, 2016. — 350 c.
12. Ilwumaues, B. C. JuddepenuuanbHoe u MHTETPATbHOE HUCUHUCICHUE:
yaeOnuk u npaktukym st CI1O / B. C. [llunaues. — M.: U3narensctBo FOpaiir,
2017. — 212 c.

13. B.B. Uymauenko, A.Il. TopsieB «OcHOBBI (PUHAHCOBOW TPaMOTHOCTUY,
M. «IIpocemienuer, 2016.

HNuTepHeT-pecypcebl:

OBC «Jlaub» [DnekTpoHHbIN pecypc| — Pexum qocryna:
http://e.lanbook.com/books/

OBC « IPRbooks.ru» [OnekTponHsIii pecypc] — Pexxum goctyma:
http://www.iprbooks.ru/

OBC «ibooks.ru» [DnexkTpoHHBIH pecypc]| — Pexxum moctyna:
http://www.ibooks.ru/

9BC IOPAUT — [OnexTpoHHbIii pecypc] Pexum nocryna:
http://www. urait.ru

OAO PX]JI http://www.rzd.ru/

http://fipi.ru/
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4. KOHTPOJIb U OLIEHKA PE3YJbTATOB OCBOEHUS YUYEBHOM

JANCHUIIJIMHBI

KoHTpob 1 O1leHKa pe3yIbTaTOB OCBOSHUS JUCIHUILTHHBI OCYIIECTBIISETCS MPEIoIaBaTeIeM B
porecce MPOBEICHUS MPAKTHUECKUX 3aHATHIA, @ TAKXKE BBITIOJHEHUS 00YYarOIIMHCS
WHIUBUAYATBHBIX 33JIaHUN, TIPOCKTOB, UCCIICIOBAHUH.

KoHTposb 10 TUCIHITIIMHE IPOBOIUTCS B (hopMe:

1o umoeam 1 cemecmpa — oughghepenyuposannwiii 3avem,

no umozam 2 cemecmpa — IK3aMeEH.

Pe3yabTaThl 00yuyeHus
(ocBOEHHBbIE YMEHMSI, yCBOCHHbIE 3HAHUS)

@DopMbI U METOAbI KOHTPOJIS U OLEHKHU
pe3yJbTaToB 00y4YeHUs

B pe3yJbTare OCBOCHMS JHCHHUIIJIUMHDI

o0yuarouuiics JOJIZKeH
NMPOJIeMOHCTPUPOBATH pe3yJabTaThl
OCBOEHHUSI yueOHoi JUCHHUININHBI
«MaTteMaTHKa»:

- c(hOpMHUPOBAHHOCTh MpPEJCTaBICHUN O
MAaTEMAaTHKE KaK YaCTH MUPOBOM KYJIbTYPHI U
O MecTe MAaTeMaTUKH B COBPEMEHHOMN
IUBUJIM3AIMU, O crmoco0ax omucaHus Ha
MaTeMaTHYECKOM SI3bIKE SIBICHUI PEATIbHOTO
MHUPA;

BxoaHo# KOHTpOIB: cobece1oBaHME.
OnepaTrBHBIN KOHTPOJIb!

- YCTHBIN OIIPOC;

- IIOATOTOBKA COOOIIEHU.

- c(hopMHPOBAaHHOCTH MPECTABICHUN O
MaTeMaTHYECKHX MOHATUAX KaK O
BOKHEUIIIMX MATEMATUYECKUX MOJICIIIX,
MO3BOJISIONINX OIKCHIBATH Pa3HbIE MPOLIECCHI
U SIBJICHUSI; TOHUMaHUE BO3MOXKHOCTH
AKCHOMaTHYECKOT0 MOCTPOCHUS
MaTeMaTHYECKUX TEOPHS;

- BJIaACHUC MCTOAaMH JOKa3aTCJIbCTB U
AJITOPUTMOB PCHICHUA; YMCHHUEC UX
INPUMCHATH, IPOBOAWUTDH AJOKA3ATCIIbHBIC
pacCCy’KACHUA B XO0AC PCHICHUS 3a1a4;

OnepaTuBHBII KOHTPOJI!

- YCTHBIN OIIPOC HA JIEKLHUSAX,

- IOATOTOBKA COOOIICHUI,

- TECTUPOBaHUE,

KoHTpoib camocTosTenbHO# paboTh
CTYAICHTOB B IUCBMEHHOM (hopMe.

Py0OesxHbIl KOHTPOJIb:
- MUCbMEHHAs CaMOCTOsITeNIbHas padorTa.

- BJIaJICHUE CTaHIapTHBIMU IPUEMAMU
peleHus] paMOHAIBHBIX U
HUPPALMOHAIIBHBIX, [TI0KAa3aTEIIbHBIX,
CTEIIEHHBIX, TPUTOHOMETPUUECKUX
YPaBHEHUH U HEPABEHCTB, UX CUCTEM;
HCIIOJIB30BaHUE T'OTOBBIX KOMIIBIOTEPHBIX
[IpOrpaMM, B TOM YHCIIE I IIOUCKA ITyTH
PELICHNs U WLTIOCTPALMK PEILCHUS
YPaBHEHUH U HEPABEHCTB;

OnepaTuBHBII KOHTPOJIB!

- YCTHBIN 01Ipoc,

- IOJITOTOBKA COOOILEHUH,

- TECTUPOBAHUE,

- MUCbMEHHBIE CAMOCTOSATENIbHBIN pabOTHI,
- KOHTPOJIb CAMOCTOSITENILHON paOOThI
CTYJICHTOB B MUCbMEHHOU (hopme,

- 3aIlATA IPAKTHYECKUX 3aHATHI.

Py0OesxHbIl KOHTPOJIb:
- KOJJIOKBHYM B YCTHOMH (hopme.

- ¢(hopMUPOBAHHOCTb MPECTABICHHIA 00
OCHOBHBIX HOHATHSAX, UJIESIX U METO/IAX
MaTeMaTU4YeCKOI0 aHaJIN3a;

- BJIaJICHHE OCHOBHBIMH HOHATHSAMH O
TUTOCKUX U MIPOCTPAHCTBEHHBIX
reOMETPUIECKUX (QUrypax, MX OCHOBHBIX
CBOMCTBaX; CHOPMUPOBAHHOCTD YMEHHUSI

OnepaTrBHBII KOHTPOJIb!

- YCTHBIM OIIPOC Ha JIEKIUAX, IPAKTUYECKUX U
CEMUHAPCKUX 3aHATUSAX;

- TECTUPOBAHUE;

- MUCHbMEHHBIE CAMOCTOSITENIbHbIE PaOOTHI;

- KOHTPOJIb CAMOCTOSITEIILHON pabOThI
CTY/ICHTOB B MUCHbMEHHOW U YCTHOH popme.
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pacrno3HaBaTh Ha YepTexkax, MOJIEISIX U B
pearibHOM MHUpe TeoMeTpUyYecKre (GUrypsi;
IIPUMEHEHHUE N3YYEHHBIX CBOWCTB
reoMeTpudecKkux Guryp u popmyn s
pelIeHns reOMeTPUUECKUX 3aa4 U 33134 C
MIPAKTUYECKUM COAEPKAHUEM,

- BJIa/ICHUE HAaBBIKAMH UCIIOJIb30BAHUS
TOTOBBIX KOMIBIOTEPHBIX IPOrPaMM IIPH
pelIeHNH 3a1ay.

PyGexHbIil KOHTPOJIB!
- 3aIIMTa MPAKTHYCCKUX 3aHATHH

- ¢(hOpMUPOBAHHOCTb IIPEJICTABICHUH O
Hporeccax ! sBJICHUIX, UMEIOIINX
BEPOATHOCTHBIN XapakTep, O
CTaTUCTUYECKUX 3aKOHOMEPHOCTSIX B
peasbHOM MHpeE, 00 OCHOBHBIX MOHATHUSX
3JIEMEHTAaPHOU TEOPUU BEPOATHOCTEM;
YMEHHMH HaXOJUTh U OLICHUBATb BEPOSITHOCTU
HACTYIUJIEHUS] COOBITUI B MPOCTEUIIINX
MIPAKTUYECKUX CUTyalUsIX U OCHOBHBIE
XapPaKTEPUCTUKH CIyYalHBIX BEJIMUNH.

OrnepaTUBHBII KOHTPOJIb:
- YCTHBIM OMPOC HA JIEKIMSIX, TPAKTUYECKUX U
CEMUHAPCKUX 3aHATHUSAX.

Py0GexHbIi KOHTPOIIB:
- IPOBEJICHNE CAMOCTOSTETILHON PaOOTHI.

- c(OpMHUPOBAHHOCTH TIPEICTABICHUI O
HE0OXOIMMOCTH JOKA3aTeNIbCTB MPH
000CHOBaHUM MAaTEeMaTHIECKUX
YTBEPKACHUI U POITH aKCHOMAaTUKH B
IMPOBCACHUHN JCAYKTHUBHBIX paCCY)K}IeHI/If/'I;

OnepaTrBHBIN KOHTPOJIb!

- YCTHBII OIIPOC Ha JIEKLHUAX, IPAKTUYECKUX
3aHATHSIX,

- TECTUPOBAHUE,

[TucbMeHHbIE CAaMOCTOSTENbHBIE PAOOTHI.

PyOexHbIl KOHTPOJIb:
- MUCbMEHHAs CaMOCTOsITeNIbHas padoTa.

- chopMUPOBAHHOCTH MTOHITHIHOTO
armapara 110 OCHOBHBIM pa3jieliaM Kypca
MaTEeMAaTHKHW; 3HAHUI OCHOBHBIX TEOPEM,
($hopMyIl U yMEHHUS UX IPUMEHSTh; YMEHUS
JTIOKa3bIBaTh TEOPEMBI U HAXOAUTh
HECTaHJapTHBIE CIIOCOOBI peLICHHS 3a/1a4.

OnepaTrBHBIN KOHTPOJIb!

- YCTHBIN OIpOC,

- KOHTPOJIb CAMOCTOSITENTLHON paObOTHI
CTYICHTOB B IUCbMEHHOM (hopMe.

PyGexxHbIi KOHTPOJIb:
- IPOBEJICHNE TMCbMEHHON TECTOBOM pabOTHI.

- ¢(hOopMUPOBAHHOCTH YMEHHUI MOJIETPOBATH
peanbHbId CUTyalluu, UCCIIEI0BATh
IIOCTPOEHHBIE MOJIENIH, UHTEPIIPETUPOBATD
MOJIYYEHHBIA pe3yJbTarT.

OnepaTrBHBII KOHTPOJI!

- IUCbMEHHBIN M YCTHBIN ONPOC Ha JEKLHSIX,
IPAKTUYECKUX 3aHATHUSAX.

- IOJITOTOBKA COOOIICHUH.
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JIMCT M3MeHeHnH U 0NOJHEeHU B padoyeil mporpamme y4eOHo

JUCIUTILITHHDBI

MATEMATHKA.

(Ha3BaHMWE NUCIUTLIMHBI)

TEKCT BHECCHHBIX M3MCHCHHUI

HOMCpa W3MEHEHHBIX

Ne
MpOTOKOIa
IUKJIOBOM
KOMMCCHH,

JaTa

IIOAIINCH
MK

CTpaHUI]

ITYHKTOB
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