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[Iporpamma pa3paborana ©Ha ocHoBe TpedoBanui @OI'OC cpemnero ob6mero
00pa3oBaHusl, MPEABABISEMBIX K CTPYKTYpe, CONEP)KaHUIO M PE3yJbTaTaM OCBOCHUS
yuyeOHOM JucuuIUIMHbl «MaremaTuka», B COOTBETCTBUM C PexomeHpanusiMu 1o
OpraHu3alliy TIOJIYy4€HHs CpEAHEro o0Iero oOpa3oBaHUs B MpeaeNax OCBOCHUS
o0pa3oBaTeNbHBIX TPOTPAMM CpeaHEro MpodecCHOHaIBLHOTO O0pa3oBaHUsS Ha 0ase
OCHOBHOro o0miero oo6pazoBanusi ¢ yderoM TpedoBanuit ®I'OC CIIO u npodumns
MOJTy4aeMON CHEIHATBHOCTH CPEeIHEro NpodecCHOoHaIbHOr0 00pa3oBaHusl (THUCHMO
JlenapramMeHTa rocyJapcTBEHHOM MOJUTHUKU B cepe MOATOTOBKU pabOyuxX KaapoB U
JTIO Muno6puayku Poccun ot 17.03.2015 Ne 06-259).

Pabouas mnporpamma pa3zpaboTaHa Ha OCHOBE MPUMEPHOM MPOrpamMMBbl
o011eo0pa3zoBaTeIbHON y4eOHOM AUCHUILUIUHBI «MaTemMaTuka» i NpoheCcCuOHATbHBIX
o0pa3oBaTeNbHBIX OpPraHU3alliid, PEKOMEHIOBAaHHOW (erepaibHbIM TOCYAapCTBEHHBIM
aBTOHOMHBIM  yupekaeHueM «®DenepanbHblii HWHCTUTYT Pa3BUTHS 0Opa30BaHHSI
(OTAY «®UPO») B KauecTBe MPUMEPHONM MPOTpaMMBbl JJisi pealii3alldd OCHOBHOM
oOpazoBarenbHOM mporpammbl CIIO Ha 6a3ze oCHOBHOTO 00IIero oOpa3oBaHUs C
noyiydeHueM cpeninero oomiero oopazoBanus (IIporokon Ne 3 ot 21 wurons 2015 r.), ¢
yuetoM [IpuMepHOil OCHOBHOW 0Opa30BaTENbHONW MPOTPaMMBI CPEIHETO OOIIETO
oOpazoBaHusi, OJOOpEHHOW pelieHrueM  (eaepabHOr0  y4eOHO-METOIUUECKOTO
o0OBeIMHEHMS 110 0011IeMy 00pa3oBaHuIO (TPOTOKOJ OT 28 ntoHs 2016 1. Ne 2/16-3).

ConepkaHue NMporpaMMbl pean3yercss B MPOLECCe OCBOCHHUSA OO0YyJarOIIMMHUCS
MPOrpaMMbl MOATOTOBKH CHEIHMAIMCTOB CPEIHEr0 3BeHa (MM MpOrpaMMbl MOJATOTOBKH
KBATM(UIIUPOBAHHBIX pabouMx, CIyXKallMX) C TOJy4eHHEM CpPEAHEro OOIIero
oOpa3oBaHus, pazpaboTanHOM B cooTBeTCTBHH ¢ TpeboBarmsimu OI'OC.
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HHOACHUTEJIBHASA 3AIIMCKA

Hacrosiiast mporpamma y4eOHOM JTUCHUIUTMHBI OPUEHTHUPOBAHA HA pPeaU3allrio
benepanbHOr0 KOMIIOHEHTa FOCYJapCTBEHHOTO 00pa3oBaTEIbHOTO CTaHIapTa (Jajnee —
®I'OC) cpennero (1moaHOro) odIiero oopazoBanus MareMaTuku Ha 0a30BOM YpPOBHE B
npenenax MPOrpaMMbl TOJATOTOBKH KBATH(UIIMPOBAHHBIX PpPa0OUMX, CIYXKAIIUX C
y4eToM NpoduIIs MOIydaeMoro mpoQecCuoHaIbHOT0 00pa30BaHUSI.

Conepxanune mnporpammbel OVY][.04 Maremartnka HamnpaBlI€HO HA JOCTHKECHUE
(1 18% 011170
neJiei:
* oOecrieueHre CPOPMUPOBAHHOCTH TIPEICTABIICHUN O COIUANIbHBIX, KYJIbTYPHBIX U
UCTOPUYECKUX (haKTOpaxX CTAHOBJICHUS MAaTEMAaTHKH;
* obOecrnieueHue  CHOPMHUPOBAHHOCTH  JIOTUYECKOr0,  AJITOPUTMHUYECKOTO U
MaTEeMaTUYECKOTO MBIIILICHUS;
» obecrnieueHre CHOPMUPOBAHHOCTH YMEHHN NTPHUMEHSTH IOJyYCHHBIE 3HAHUS TPU
PELICHUH Pa3JIMYHBIX 33]1a4;
* oOecrieueHre cPOPMUPOBAHHOCTH MPEACTABICHUN O MaTeMaTHKE KaK 9acTH 0011e-
YEeJIOBEYECKON KYIbTYPhl, YHUBEPCATHHOM SI3bIKE HAYKH, TIO3BOJISIFOIIEM OIKCHIBATH
Y U3y4aTh peajbHbIC MPOLIECCHI U SBICHUS.

B nporpammy BKIIIOUEHO cOAEp:KaHuE, HAMIPaBIEHHOE Ha (POPMUPOBAHUE Y CTYACHTOB
KOMITCTCHIINMA, HEOOXOIUMBIX I Ka4€CTBEHHOT'O OCBOCHHS MPOTPAMMBI MOATOTOBKHU
cnenuanuctoB cpearero 3pena (IIIICC3) na 6a3ze OCHOBHOro 00IIEro 0Opa30BaHUS C
MOJIYYEHUEM CPETHEr0 O0IIero 00pa3oBaHUs:

OK 1. IlonuMath CyIIHOCTh M COIMAILHYIO 3HAYUMOCTh CBOEH Oynyiel mpodeccuu,
IIPOSIBJIATh K HEW YCTOWYMBBIA UHTEPEC.

OK 2. Opranus3oBbIBaTh COOCTBEHHYIO J€ATEIbHOCTb, BHIOMPATh TUIIOBBIE METOABI U
CIIOCOOBI BBITIOJIHEHUS MPOQPECCHOHATBHBIX 3a/lad, OlEHWBaTh WX 3()(PEKTUBHOCTH U
KauyecTBO.

OK 3. [IpuHMMaTh pelieHuss B CTAaHIAPTHBIX U HECTAHJIAPTHBIX CUTYAIMSAX M HECTH 3a
HUX OTBETCTBEHHOCTb.

OK 4. OcymiecTBiasaTh MOWCK M HUCMOJb30BaHWE HHGOpPMAIMU, HEOOXOAMMOM s
3(()EKTUBHOTO BBIMIOJHEHUS TPO(ECCHOHATIBHBIX 3a/1a4, MNPOPECCHOHAIBHOIO U
JMYHOCTHOTO Pa3BUTHSL.

OK 5. MHcnonb3oBaTh HMHPOPMAIMOHHO-KOMMYHHUKAIIMOHHBIE  TEXHOJOTMU B
npodecCHOHATBHON AeSITENbHOCTH.

OK 6. PabGoraTe B KOJUIEKTHBE M B KOMaHJE, 3((HEKTUBHO OOLIATHCS C KOJJICTaMH,
PYKOBOJICTBOM, MOTPEOUTEISIMHU.

OK 7. Bpatb Ha ce0s1 OTBETCTBEHHOCTD 3a PabOTy WIEHOB KOMAaH bl (IO{YMHEHHBIX), 3a
pe3yJIbTAT BHITIOJTHCHHS 3aJaHUH.

OK 8. CaMocCTOSTENbHO ONpeNeNsaTh 3a7adur MpohecCHOHAIBHOTO M JIMYHOCTHOIO
pa3BUTHS, 3aHUMATHCS CaMOOOpa30BaHMEM, OCO3HAHHO IIJIAHUPOBATH IOBBLIIIICHUE
KBaTM(pUKAITUH.

OK 9. OpueHTHpOBaThCS B YCIOBUSIX YaCTOM CMEHBI TEXHOJIOTHH B IPOGECCHOHATBHON
NeSATeIbHOCTH.



OBIIASI XAPAKTEPUCTHUKA YYEBHOM JUCHUIIJIMHBI

Martemaruka siBisercs (yHIaMeHTaIbHOU 00111e00pa30BaTeIbHON TUCHUIIIMHON
CO CJIIOKHMBIIUMCS YCTONYHMBBIM COJIEPKAHUEM M OOIIMMHU TPEOOBAHUSMH K TIOATOTOBKE
00 yJaromuxcs.

B TAIIOY MO «I'yOepHCKUI KOJUICIXK», PEaIu3yIOIUM 00pa3oBaTEIbHYIO
nporpaMmy cpeanero oouiero oopaszosanus B npeaenax ocsoenus OIIOII CIIO na 6a3ze
OCHOBHOT'O 00IIero o0pa3oBaHMsl, U3yY€HUE MAaTEeMaTHUKUd HMEET CBOM OCOOEHHOCTH B
3aBUCUMOCTH OT TIpoduiisi mpodeccunoHaaIbHOro 00 pa3oBaHusl.

IIpu  ocBoenun  cneunanbHocTed  CIIO  rymanuTapHOro npoduist
npodeccuonanpbHoro ob6pazoBanus OVY][.04 Maremarnka wusy4aercs Ha 0a30BOM
ypoBHe DPI'OC cpennero oOmiero o0pa3oBaHUsA. ODTO BBIPAXKACTCS B COJCPKAHUU
00y4yeHUs!, KOJIMUECTBE YacOB, BbIIEISIEMbIX HA U3yYEHUE OTICNIbHBIX TEM MPOrpaMMBl,
riyOMHE WX OCBOCHHS CTyJAEHTaMH, OObeME€ M XapakTepe NPaKTHUECKUX 3aHITHM,
BUJIaX BHEAYJUTOPHON CaMOCTOSATENHLHON pabOThI CTYEHTOB.

OOmue 1enu W3y4eHHs MaATEeMaTHKU TPAIUIMOHHO PEAM3YIOTCS B YEThIpEX
HampaBICHUIX:

1) obiiee mpencrapieHue o0 UAEAX U METOJIaX MAaTEeMAaTHKU;

2) UHTEIEKTYyalIbHOE Pa3BUTHUE;

3) oBnajieHre HEOOXOIUMBIMU KOHKPETHBIMU 3HAHUSIMU U YMEHUSIMU;

4) BocIIUTaTEIHLHOE BO3/ICUCTBHUE.

[Tpodunuzamus meneil MaTeMaTHYECKOro 00Opa30BaHUsl OTpa)KaeTcs Ha BBIOOpE
OPUOPUTETOB B  OpraHu3aluu yd4eOHOM jaesTeNbHOCTH — oOydarommxcs.  [nd
TYMaHUTApHOTO TPOPWIS XapaKTePHBIM SIBISIETCSI  YCWJIGHHE OOIIEKYIbTYpPHOU
COCTaBIIAIOIICH YYEOHOM IUCHUIUIMHBI C OpPUEHTAllMe Ha BHU3yaJbHO-OOpa3HbIM U
JIOTUYECKUN CTUIIHM Y4eOHON paOOTHI.

N3ydyenne wmaTeMaTUKM Kak nOpoduibHOM  00meoOpa3oBaTrelbHON — ydeOHOU
TUCIHUIUIMHBI,  YYUTHIBAIONIEH  CrenupUKy  OCBAaMBaEeMBIX  OOYYarOIIUMHUCS
cruennaabHoctu CIIO, obecneunBaercs:

* BBIOOPOM PA3JIMYHBIX MMOAXOIOB K BBEJICHIUIO OCHOBHBIX TIOHSATHIA;

* hopMHUPOBAHKEM CHUCTEMbI YUCOHBIX 3aJlaHH, oOecreunBaromux dPphekTuBHOE
OCYILECTBICHHE BHIOPAHHBIX 1IEJIEBBIX YCTAHOBOK;

* o0oramieHleM CreKTpa CTUiIeH yueOHOM NeITebHOCTH 3a CUET COTVIACOBAHMUS C
BEAYIINMHU I€ATEIbHOCTHBIMU XapaKTEPUCTUKAMH BHIOPAHHON CIIEUaTbHOCTH.
[TpodunbHas cocTaBisAOmas OTpaXKaeTcs B TPEOOBAHMIX K MOATOTOBKE 00 YUYaOIIUXCsI
B YaCTH:

— o0mel cHuCTeMbl 3HAHUW: COJAEpXKATeNbHbIE MPUMEPHl HCHOIH30BAHUS
MaTeMaTHYeCKUX HJIeH U METOI0B B IPOPECCHOHATILHON ACSITENbHOCTH;

—  YMEHMH: pazauuue B YpPOBHE TPEOOBAHMHM K CIOXXHOCTH HPUMEHSIEMbIX
aJITOPUTMOB;

—  IPaKTHUYECKOIO UCHOJb30BAHUA TPUOOPETEHHBIX 3HAHUM U YMEHMIA:
UHAUBUAYAJILHOTO Y4€OHOTO OIbITa B TOCTPOCHUM MAaTEMaTHYECKHX MOJENEH,
BBITTOJTHEHUH UCCIIE0BATEILCKUX M MPOEKTHHIX paboT.

[Iporpamma  OpueHTHpPYET Ha TMPUOPUTETHYIO  POJb  MPOILECCYATbHBIX
XapaKTEepUCTUK y4yeOHOW paboThl, 3aBUCAIIMX OT mnpoduis MpodeccuoHaIbHOM
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IIOATOTOBKH, AKIEHTUPYET 3HAUYCHUE MOJYYCHUS ONBITA UCIOJIb30BAaHUS MATEMATUKHU B
COZepXkKaTelbHbIX M NPOQECCHOHATbHO 3HAYMMBIX CHUTYyalUsX [0 CPaBHEHUIO C
(opMaIbHO-YPOBHEBBIMHU PE3YJIbTATUBHBIMU XapaKTEPUCTUKAMU OOY4EHUS.

[Iporpammoii  mpemycMOTpeHa  CaMOCTOSITENbHAs  BHEAyIMTOpHas  padora,
BKJIFOYAOIIIAS:

— YTEHUE JONOJHUTEIBHON JIUTEPATyPhl IO TEME;

— KOHCIIEKTUPOBAHHE U aHAJIN3 CTATEW;

— CaMOCTOSITEIbHOE PEIICHUE 3a/1a4;

— MOJTrOTOBKY K MMCbMEHHBIM U YCTHBIM Pa3BEPHYTHIM OTBETAM I10 3a1aHUSIM
IIPENo1aBaTes;

— TMOATrOTOBKY K CEMHWHApPCKUM 3aHATUSAM (IOMAIIHSSA MMOATOTOBKA, 3aHATHS B
oubnnoreke, paboTa C DJIEKTPOHHBIMU KatasoramMmu U HHTepHer-
uHbOpMAaIIs)

— TMOATOTOBKY JNOKJana, pedepara, mpe3eHTalUH, MPOEKTHOU paboThI MO
IIPEIJIOKEHHBIM TEMaM.

[IporpaMma COIEpPKUT TEMATHUYECKHM IUIAH, OTPAXKAIOWIMK KOJIMYECTBO YACOB,
BBIJICJIIEMOE HAa M3YyYEHHWE MATEMATHKHU: aireOpbl, Havajla aHajn3a, F€OMETPUU IPHU
OBJIa/ICHUH CTYJEHTaAMH CIIEHHUATbHOCTIMU I'YMAaHUTAPHOT O TIPOUIISL.

KonTpons kauectBa ocBoenus qucuuiuimHel OY/[.04 Maremaruka npOBOAMTCS B
IIPOLIECCE TEKYIIETO KOHTPOJIS U UTOTOBOM ATTECTALINH.

Texymuii KOHTPOJIb MPOBOAUTCSA B MpefesiaX yu4eOHOro BPEMEHHU, OTBEACHHOI'O Ha
JVCLHHUIUIVHY.

Hrorosast arrecTanysi IpOBOJUTCS B BUJAE dK3aMeHa B pOpMe MUCbMEHHON PabOTHI.

MECTO YYEBHOH JUCIHMITIJIMHBI B YYEBHOM ILVIAHE

VYyeonas mucummummaa OVY][.04 Maremarnka sBiseTcs Y4YeOHBIM TMPEIMETOM
oOs13aTenbHON peaMeTHoM obsactu «Marematuka u unpopmarukay OI'OC cpennero
o01mero oOpa3oBaHMs.

B TAIIOY MO «I'yOepHCKUW KOJJIEIK», PpeaTu3yIUM 00pa30oBaTelbHYIO
nporpammy cpeaHero oomiero oopazoanus B nipeaenax ocBoenus: OIOIT CIIO na
0a3e ocHOBHOTO 00miero oOpazoBanus, yueOHas muctumumaa OY]1.04 Maremaruka
u3ydaercsa B oOmieoOpazoBaTenbHOM MuKiIe ydeOHoro rmiaHa IIIICC3  wa Oaze
OCHOBHOTO 00IIIero 00pa3oBaHusl C TIOJYYEHUEM CPETHETO O0IIero 00pa3oBaHUS

B yueOnbix mnanax IIIICC3 yueOnas muctumiamHa OV /.04 MaremaTtuka BXOJIUT B
COCTaB O0OMmMX 00IIe00pa3oBaTEIbHBIX YYE€OHBIX JUCHUIUIMH, (HOPMHUPYEMBIX U3
o0si3aTenbHbIX TpenMeTHeIXx obnacteit ®I'OC cpeanero oOmiero oOpa3zoBaHUS s
cneunanbHocTeit  CIIO  coorBercTBylomero  mpodpmwis  NpoecCHOHAIBHOTO
oOpa3zoBaHus.



PE3YJIBTATHI OCBOEHMSI YYEBHOM JUCIUILIMHBI

OcBoenue conepxkanust yueObHon aucuumianHsl OY/[.04 Marematuka oOecrieunBaer
JOCTHKEHHE 00YJaIOIUMHUCSA CIAEAYIOIIUX pe3yibmamaos:.

® JIUYHOCHIHDIX:
—— c(pOpMUPOBAHHOCTH MPEACTABICHUI O MaTEMAaTHUKE KaK YHUBEPCAJILHOM SI3bIKE
HayKd, CpEACTBE MOJCIMPOBAHUA SBJICHUHM M MPOLECCOB, HIEIX H METoJax
MaTeMaTHKH;
—— MNOHMMAaHHUE 3HAYMMOCTH MATEMATHUKH I HAy4YHO-TEXHUYECKOTr0 Mporpecca,
c(OpMUPOBAHHOCTH OTHOIICHHS K MATEMATHUKE KaK K 4YaCTH 00II€YEI0BEUECKOU
KyJbTYpbl YEPE3 3HAKOMCTBO C UCTOPUEH Pa3BUTHS MAaTEMATHKH, 3BOJIIOLUEH
MaTEMaTHYECCKUX UACH;
——  pa3BUTHE JIOTMYECKOTO  MBIIUICHUS, TPOCTPAHCTBEHHOIO  BOOOpaXKEHHUS,
AITOPUTMHUYECKOIN KYJIbTYpPbl, KpUTUYHOCTH MBIIIICHUS! HA YPOBHE, HEOOXOAUMOM JJIst
Oynyien npodeccnoHaIbHOM 1eATEeNbHOCTH, U1l MPOJOJKEHNs 00pa30BaHus U
caMo00pa3oBaHUS;
—— OBJIaJICHUE MAaTEMaTUYECKUMU 3HAHUSMU U YMEHHUSIMU, HEOOXOJUMBIMH B T10-
BCEHEBHOM JKM3HU, JJI1 OCBOCHUS CMEXHBIX €CTECTBEHHO-HAYYHBIX JUCIUIUIMH U
JUCIUIUIMH TPOGECCUOHAIBHOTO IIUKJIA, JUIA MOJIydeHus: 00pa3oBaHuUs B 00IaCTsX,
HE TpeOYIOUMX yri1yOJIeHHON MaTeMaTUYeCKO MOATOTOBKY;
—— FOTOBHOCTB U CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHUCIIE CaMO00pa30BaHUIO,
Ha TPOTSHKEHUHM BCEHM IKU3HM;, CO3HATEILHOE OTHOUIEHHWE K HENPEPHIBHOMY
00pa30BaHUI0 KaK YCJIOBHUIO YCHEIIHOM mnpodeccHoHaIbHOM U OOILECTBEHHOM
NEesATENbHOCTH;
—— IOTOBHOCTB U CITIOCOOHOCTH K CAMOCTOATEJIbHON TBOPYECKON U OTBETCTBEHHOM
NEeATENbHOCTH;
—— TOTOBHOCTh K KOJUIEKTUBHOW pabOTe, COTPYAHUYECTBY CO CBEPCTHUKAMHU B
o0pa3oBaTenbHOM, OOIIECTBEHHO MOJIE3HOM, Y4eOHO-UCCIEA0BATEIbLCKOM, MPOSKTHOU U
JIPYIUX BUJIAX €ATEIIbHOCTH;
—— OTHOLIEHWE K MNPO(PECCHOHAIBLHON NEATETbHOCTH KaK BO3MOXHOCTH Yy4acTUs B
pEeLLeHUH JINYHBIX, OOIIECTBEHHBIX, FOCY1apCTBEHHBIX, OOIIIEHAIIMOHATIBHBIX MPOOIIEM;

® MemanpeoMemHbix:
—— YMEHHUE CaMOCTOSATEIbHO ONPEAEIIATH LEeU AESITENbHOCTA U COCTABJISITH TUIAHbI
JEATENbHOCTH; CaMOCTOSITEIBHO OCYHIECTBIIATh, KOHTPOJUPOBATh U KOPPEKTUPOBATH
JEATENbHOCTh;,  WCIIOJIB30BATH  BCE  BO3MOXKHBIE  PECYpChl UL JTOCTHXKCHMS
MIOCTABJICHHBIX LIEJIEH U peAM3aALMH NIAHOB AESITENbHOCTH; BIOUPATh YCIIEIIHbIE
CTPaTEruu B Pa3JIMYHbIX CUTYalUsX;
—— YMEHHE MPOAYKTUBHO OOLIAThCS U B3aUMOJIEHCTBOBATh B MPOLIECCE COBMECTHOM
NEeSATENbHOCTH, YYUTHIBATh MO3ULUUU JPYIHMX YYACTHUKOB AESTENBHOCTH, 3(P(HEKTUBHO
pazperaTh KOHQIJIUKTHI;
—— BJIaJICHUE HAaBBIKAMHM [M03HABATEIBHON, YU€OHO-HCCIIEI0BATEIbCKON U TPOEKTHOM
NesTEeNbHOCTH, HABBIKAMH pa3pelieHus: MpoosieM; CHOCOOHOCTh U TOTOBHOCTD K
CaMOCTOSITEJIbHOMY ITOMCKY METOJIOB PELLIECHUS MPAKTUYECKUX 3a/1a4, TPUMEHEHUIO
pa3IMYHbIX METOAOB MO3HAHUS;
—— I'OTOBHOCTb U CIIOCOOHOCTh K CAMOCTOSATENbHON MH(OPMALIMOHHO-TTO3HABATEIbHON
JEATENbHOCTH, BKJIFOYAsl YMEHHE OPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHHUKAX
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uHbOpMaIMK, KPUTHUECKH OLEHUWBATh W  HMHTEPHPETHUPOBATh  HHGOPMAIIHIO,
IIOJIy4aEMYIO U3 PA3JINYHBIX HCTOYHHUKOB;
—— BJIAJICHUE SA3BIKOBBIMU CPEACTBAMU: YMEHHUE SICHO, IOTUYHO U TOYHO U3JIararhb
CBOIO TOUKY 3PEHHSI, UCITOJIB30BATH A/ICKBATHBIC A3bIKOBBIC CPEICTBA;
—— BJIa/ICHUE HAaBbIKaMU MO3HABATEIbHONU peIIEKCUN KaK OCO3HAHUS COBEPIIAEMBIX
JNEUCTBUI Y MBICIUTENBHBIX MPOLIECCOB, UX PE3YJIBTATOB U OCHOBAHUM, T'PAHUIL
CBOETO 3HAHUS Y HE3HAHMS, HOBBIX ITI03HABATEIIbHBIX 33J1a4 U CPEACTB IS UX
JNOCTHXKEHUS,
—— 1IeJIEYCTPEMJIEHHOCTh B MIOUCKAaX U MPUHSATUU PEIICHUI, COOOPa3UTEIbHOCTh U
UHTYULIMS,,  Pa3BUTOCTh  MPOCTPAHCTBEHHBIX  MPEJCTABICHUN;  CIIOCOOHOCTH
BOCIIPUHUMATh KPAacoTy U TApMOHHIO MUPA;

® NPEOMEmHbBIX:
—— c(hopMHUPOBAHHOCTH MPEACTABICHUI O MaTEMAaTHKE KaK YaCTH MUPOBOM KYJIbTYPHI
U MECTE€ MaTeMaTUKU B COBPEMEHHON LIUBUIIM3ALIMH, CIIOCO0AX OIMCAHMS SIBICHUIN
pEATbHOTO MUPA HA MATEMATUYECKOM SI3BIKE;
—— c(hOpMUPOBAHHOCTH MPEICTABICHUNA O MATEMAaTHYECKUX MOHITHUIX KaK BayKHEHUIINX
MaTeMaTHYECKUX MOJIEIIAX, 03BOJIIOIINX ONKMCHIBATh U U3y4aTh Pa3HbIC
IIPOLIECCHI U SABJIEHUS; TOHUMAaHUE BO3MOKHOCTH aKCHOMATUYECKOTO TIOCTPOEHUS
MaTeMaTU4YECKUX TEOPHUI;
—— BJIaJICHHE METOJAMM J10KA3aTEJIbCTB U AITOPUTMOB PELIEHUS, YMEHHUE UX IIPUME -
HATh, IPOBOAUTH TOKA3ATENBHBIE PACCYKIEHHUS B XOJ€ PELICHUS 3aa4;
—— BJIaJICHUE CTAaHAAPTHBIMU IIPUEMaMU PEIIECHUS PAllMOHAIIBHBIX U NPPALOHAIbHBIX,
ITOKA3aTEIbHBIX, CTENIEHHBIX, TPUTOHOMETPUYECKUX YPABHEHUN Y HEPABEHCTB, X
CUCTEM; UCIIOJIb30BAHHUE IT'OTOBBIX KOMIIBIOTEPHBIX TPOrPaMM, B TOM YMCIIE JUJIS T10-
MCKa IIyTH PELICHUs U WUIIOCTPALIMU PEIICHNUS YPAaBHEHUN U HEPABEHCTB;
—— c(pOpMHUPOBAHHOCTD MPEACTABICHUI 00 OCHOBHBIX MOHATUAX MAaTEMATUYECKOTO
aHaJli3a U UX CBOMCTBAX, BJIAJICHUE YMEHUEM XapaKTE€pPU30BaTh MOBeACHHE (YHKLHUM,
VCIIOJIb30BAHME TIOJIYYEHHBIX 3HAHUM I ONUCAHUSA U aHAJIN3A PEaJIbHbBIX
3aBHCHUMOCTEM;
— BJIAJACHUE OCHOBHBIMM TIOHATHUSAMHM O IUIOCKHX M  IPOCTPAHCTBEHHBIX
reOMETPUYECKUX (UTypax, UX OCHOBHBIX CBOMCTBaxX; C(HOPMHUPOBAHHOCTb YMEHUS
pacro3HaBaTh T€OMETPUUYECKUE (UIYphl HA YEpTEkKaxX, MOJEISIX U B PEaJIbHOM MUDE;
NPUMEHEHNE HM3YyYEHHBIX CBOMCTB TreOMETpHYECKHX (GUryp u (GopMyn i peuieHHus
TEOMETPUYECKHUX 33]1a4 U 3a/1a4 C MPAKTUYECKUM COJNECPKAHUEM;
—— Cc(OPMHPOBAHHOCTh NPEACTABICHUN O TMpoLeccax U SBICHUSIX, HMEIOUINX
BEPOSATHOCTHBIN XapAKTEP, CTATUCTUYECKUX 3aKOHOMEPHOCTAX B PEAJIbHOM MUDE,
OCHOBHBIX ITOHATHAX JIEMEHTAPHOU TEOPUU BEPOSITHOCTEN; YMEHUM HAXOINUTD U
OLIEHUBATh BEPOSATHOCTU HACTYIJICHUS COOBITHI B MPOCTEHIINX MPAKTUUYECKUX
CUTYalUsAX U OCHOBHBIE XaPAKTEPUCTUKH CIIy4alHbIX BEIUYMH;
—— BJIAJICHUE HAaBBIKAMHU UCIIOJIb30BaHUs T'OTOBBIX KOMIIBIOTEPHBIX IIPOTPAMM IIPH
pEILIeHUH 3a1a4.



COJIEPKAHUE YYEBHOM JUCIUIIJIAHBI
BBenenue
MaremaTtuka B Hayke, TEXHHKE, SKOHOMHUKE, WH(OPMAIIMOHHBIX TEXHOJIOTHSIX H
MPAKTUYECKON nesTenbHOCTH. Llenmn u 3amaum m3ydeHHs: MaTeMaTUKH MPU OCBOCHUU
CIICLIUATIbHOCTH.
JMemoncrpanuu — BBC. Hcropus marematuku. Yacte 1. S3b1k Beenennoil.

JlabopaTropHblie pad0Thbl — HE TPEAYCMOTPEHO

Paznen 1. Aareopa
Tema 1.1. PazBuTHe NOHATHSA O YHUCJIE

[lensie ¥ panuoHabHbIE 4Yucia. JlelicTBuTenbHble uucna. [IpubnuoicenHvle
eviuucaenus. Komnaexcuole uucaa.
Tema 1.2. KopHu, cTenenu u jorapugmsol

Kopuu un crenenu. KopHu HarypaibHOM CTENEHM W3 YHCIA U HUX CBOWCTBA.
CreneHu C  palMOHaJIbHBIMU  TOKa3aTelsiMd, UX  cBodcTtBa. (CremeHu C
NEUCTBUTEIbHLIMU  mokasatelsiMu. Ceoticmea cmenenu ¢ OelucmeumelbHbiM
noxkaszamenem.

Jlorapudm. Jlorapudm uncna. OCHOBHOE JIOTapu(MHUUECKOE TOXKIACCTRBO.
JlecsiTnunble W HarypaibHble Jjorapudmel. I[lpaBuna peictBuil ¢ Jorapupmamu.
[lepexor K HOBOMY OCHOBaHHIO.

[TpeoOpazoBanue anredpanveckux BBIPAKCHUU. IIpeobpazoBanue
palMOHANBHBIX, UPPALMOHAIBHBIX CTENEHHBIX, MOKA3aTENIbHBIX U JOrapupMUUECKUX
BBIPAKECHU.

JleMOHCTpan M — CBOMCTBA KOPHEH, cTeneHel, Jorapudmos.
JlaGopaTopHbie padoThbl — HE IPEIYCMOTPEHO
IIpakTnyeckue 3aHATUSA:

1. «JleticTBHs HaJ TPUOIMKCHHBIMU YHCITAMI).

2. «BpraucieHns ¢ KOMIUIEKCHBIMU YHCIaMM.

3. «lIpeoOpazoBaHue BbIpaKEHUH ,COAEPIKAIINX CTENIEHb C HATYPAJIbHBIM

MTOKa3aTeyIeM».

4. « IlpeoOpa3oBaHue BbIpAKEHUH ,COAEPKAILNUX KOPHU.

5. «YmpoieHue JorapuMUUIECKIX BIPAKCHHID.
CamocrosiTesibHass padoTa: NOATOTOBUTH pedepaTsl, JOKIA/IbI, Tpe3eHTauu Power
Point Ha TembI: «Bo3HuKHOBeHHE unciay, «KomruiekcHbie ynciay, «HenpepbIBHbIC
po0H, cocTaBJIEHUE TAOJINIL ISl CUCTEMATU3aluid y4eOHOro MaTepralia, peleHne
BapUaTUBHBIX 3a/1a4 U YIPAKHEHUH.

Paszpnen 2. I'eomerpus
Tema 2.1. IIpsiMble U IVIOCKOCTH B POCTPAHCTBE

B3anmHOe pacronoxeHue IByX NpsMbIX B IIpocTpaHcTBe. [lapamienbHOCTh npsMon U
r1ockocTu. [lapannensHOCTh mIockocTen. llepnenanKynsspHOCTh NPSAMON U
IJIOCKOCTH. [leprieHANKYJIIAp U HAKJIIOHHAS. Y TOJI MEXy IPSIMOU U TIOCKOCTBIO.



JIByrpaHHbIi yroj. Yroj Mex)Iy INIOCKOCTAMH. [leprieHauKyIapHOCTh IBYX
IIJIOCKOCTEM.

["eomeTpuyeckue npeoOpa3oBaHus MPOCTPAHCTBA: MApaAJIIIENIbHbIN EPEHOC,
CUMMETPHSI OTHOCHUTEIIBHO IIJIOCKOCTH.

[TapannensHoe npoektupoBanue. [lnomane oproronansHoit npoekunu. M3odpaxenue
POCTPAHCTBEHHBIX (QUTYP.
Tema 2.2. KoopauHaTsl M BEKTOPbI

[IpsimoyronpHas (IekapToBa) cucTeMa KOOPAUHAT B IpocTpaHcTBe. Dopmyna
pacCTOAHMS MEXAY ABYMsI TOUKaMH. Y paBHEHUSI CPEPBI, nI10CKOCMU U NPAMOU.

Bekropsl. Moayne BekTopa. PaBeHCTBO BEKTOPOB. ClIOkKEHNE BEKTOPOB. Y MHOYKEHHE
BEKTOpa Ha 4yucio. PaszimoxkeHne BEKTOpa 110 HaIPABJICHUSIM. Y TOI MEXIY ABYMs
BekTopamu. IIpoekuus Bekropa Ha ock. KoopaunaTsl BekTopa. CransipHoe
[IPOU3BEAEHUE BEKTOPOB.

Hcnons3oBanue KOOpAWHAT U BCKTOPOB IIPHU PCHICHUN MATCMATUYCCKHUX U ITPUKIIAIHBIX
3aaayd.

JleMOHCTPaNMU — B3aMMHOE PACIIOJIOKEHHUE MPSIMBIX U TUIOCKOCTEH, CHCTEMBI
KOOp/AMHAT.

JlaGoparopHbie padoThbl — HE IPEIYCMOTPEHO
IIpakTnyeckue 3aHATUSA:

6. «B3auMHOe pacnonoxKeHue NPsIMBIX U IIIOCKOCTEN.
7. «CtepeoMeTpus».

8. «JleiicTBUS HaJ BEKTOPaMH B TIPOCTPAHCTBEY.

9. «Pemienue 3agau».

CamocTosiTeqibHasg padora: MOArOTOBUTH pedepaThl, JOKIAIbl, TPE3CHTAI[UU
Power Point Ha Tembl: «B3anMHOe pacnoioxKeHHE IPAMBIX M IJIOCKOCTEN,
«BekTopHOE 3a/1aHre MPSIMBIX U MJIOCKOCTEN B MPOCTPAHCTBE», COCTaBJICHHUE TAOJIMI]
JUISL CUCTeMAaTHh3aluy y4eOHOro MaTepurana, pelieHue BapuaTUBHbIX 33/1a4 U
YIIPAKHEHUN.

Paznen 3. KomOunaropuka

Tema 3.1. JjieMeHTbI KOMOMHATOPUKH

OcCHOBHbIE MTOHATUSI KOMOMHATOPUKH. 3a/1a4M Ha MOJACYET YHCIIA Pa3MELICHHH,
NepeCcTaHOBOK, coueTaHuil. Pemenue 3ana4 Ha nepedop BapranTtoB. opmyna OnHOMa
Hpiotona. CBoiicTBa OMHOMUHANIBHBIX KO3 uiuenToB. Tpeyronpauk lackans.
JIeMOHCTpaUMU — HE ITPETYCMOTPEHO

JlaGopaTopHbie padoThbl — HE IPETYCMOTPEHO
IIpakTHyeckue 3aHATHSA:

10. «KomOMHATOpHBIE KOHCTPYKIIUW.

11. «Pemenue 3amau».
CamocrosiTesibHass padoTa: MOArOTOBUTH pedeparsl, TOKIaabl, Ipe3eHTaluo Power
Point na Temy: «bie3 Ilackaiby, pelieHrne BApHATUBHBIX 33134 M YIIPaKHECHUH.

Pa3znes 4. OCHOBBI TPUTOHOMETPUM
10



Tema 4.1. OcHOBBI TPUTOHOMETPH U

Pannannas mepa yria. BpamarensHoe asuxkenue. CHHYC, KOCHHYC, TAHI'€HC U
KOTaHI'€HC YHUCIIa.

®opmynsl mpuBeneHus. Popmyiel ciioxkeHus. Dopmynsl yaBoeHus. @opMyiibt
IIOJIOBUHHOT'O yIJIa.

[Ipeobpa3oBaHre CyMMBbI TPUTOHOMETPUYECKHUX (DYHKLIHMI B IPOU3BEJICHUE U
MIPOU3BENECHUS B CyMMY. BbIpaskeHHe TPUTOHOMETPUUECKUX (DYHKIIMI Yepe3 TaHTeHC
IIOJIOBUHHOT' O apryMEHTA.

[Ipocreiimme TpUroHOMETpUYECKHE ypaBHEHUS. [IpocTeiimme TpuroHoMeTpuyecKue
HEPABEHCTBA.

OOpaTHble TPUTOHOMETPUYECKHE PYHKIIMU. APKCUHYC, APKKOCHHYC, apKTaHT€HC.
JleMOHCTpanMM: OCHOBHBIE TPUTOHOMETPUUECKHE TOKIECTBA, PEILICHUE
TPUTOHOMETPUUYECKUX YPAaBHEHUM, TaOnuIla 3HAYEHUI TPUTOHOMETPUYECKUX (PYHKITUH.

JlabopaTopHble pad0ThI — HE TPETYCMOTPEHO
IIpakTHYeckue 3aHATHSA:

12. «IIpeoOpa3oBaHme MPOCTEHUIIINX TPUTOHOMETPUUECKUX BBHIPAKECHUN».

13. «HaxoxxaeHue 3Hau€HUSI apKCUHYCa, ApPKKOCUHYCA U apKTAHTEHCY.
CamocrosTenbHas padoTa: IOArOTOBUTH pedepathl, TOKIaabl, Ipe3eHTanu Power
Point va Temy: « Tpuronomerpuieckue QyHKIIMA U UX TPAPUKU», COCTABICHUE TAOIHII
JUIA CUCTeMaTH3aliK yueOHOro MaTepuaia, pelieHne BapuaTuBHbIX 3a/1a4 U
YIPaKHEHUH.

Paznen S. ®yHKkuum, UX CBOMCTBA U rPauKH
Tema 5.1. ®DyHKkuMHU, UX CBOIICTBA U rPpaduKHn

Oynkiuu. O0JaCTh ONPEACIICHUS U MHOYKECTBO 3HAaUeHUIT; TpaduK QyHKIIHH,
noctpoeHue rpaduKoB (PyHKITUH, 3aJaHHBIX PA3IMYHBIMU CIIOCOOAMHU.

CpoticTBa hyHKIIHK. MOHOTOHHOCTH, Y€THOCTh, HEYCTHOCTh, OTPAHHYCHHOCTD,
nepHOaUIHOCTD. [IpoMexxyTKkH Bo3pacTaHus U YObIBaHMSI, HAMOOJbBIIIEe 1 HAUMCHBIIICE
3HAYEHUs, TOUKH dKcTpemyMa. [ paduueckast uatepnperanus. [Ipumepst
(G YHKIMOHANBHBIX 3aBUCUMOCTEN B PEAIbHBIX MPOLECCaX U SIBICHUSX.
Apudmernueckue onepannu Hag GyHKuuAMU. CraoxkHast GyHKIUSA (KOMITO3UITUSA).
Ionusmue o nenpepvisHocmu yHKyuu.

Oo6patubie pyHkuu. Obaracms onpeodenenuss u 001acme 3HAYeHUll 00PaAmHOU QYHKYUU.
I'pagux oopamuot pynkyuu.

[IpeobpazoBanus rpaduxos. [lapamienbHbIi TEPEHOC, CHMMETPHST OTHOCUTEIHHO
ocell KOOPJIMHAT U CUMMETPHSI OTHOCUTEIILHO Havajaa KOOPAUHAT, CHMMETPHUSI
OTHOCHUTEJILHO MIPSIMOM Y = X, pacTsKEHUE U CKaTHE BJIOJIb OCEH KOOPJIUHAT.

JleMOHCTpauuu — rpaKy TPUTOHOMETPUUYECKUX () YHKIIUU.
JlabopaTropHblie pad0Thbl — HE IPEAYCMOTPEHO
IIpakTnyeckue 3aHATUSA:

14. «O6nacTtp onpeaeneHus QyHKIIUN.
15. «Apudmernueckue onepanuu Haa QyHKIUIMI.
16. «Cxema uccienoBanust GyHKITUN.
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CamocTosTenbHast padoTa: OArOTOBUTH pedeparsl, TOKIa kI, pe3eHTau Power
Point na temsr: «I'paduku pyHkiuii», «IIpeodpa3zoBanre rpapuKoB G yHKIHI.
CocranieHue TabnuIl Ui CUCTEMATH3alMK Y4eOHOro MaTeprana, peeHue
BapUATUBHBIX 3374 U YIIPAKHEHHUH.

Pasznes 6. MHororpanuuku. Tesia 1 MOBEPXHOCTH BpPALLlCHUS.
Tema 6.1. MHOrorpaHHuKH
Bepmiunsl, pedpa, rpaHu MHOTOrpaHHUKa. Pazeepmra. Muozocpannvie yeubi.
Buinyxnvie mnocoepannuxu. Teopema Jiinepa.
[Tpuszma. Ipsimas u HaknonHas npusma. [lpaBunbHas npusma. [lapannenenunesn. KyoO.
[Tupamupa. [IpaBunbHas nupamMuga. Y cedeHHas nupamuaa. Terpasap.
Cummertpuu B KyOe, B mapajuiesenuiee, B Ipu3Me U NupamMmue.
Ceuenust Kyoa, IpU3MbI U TUPAMU/IBL.
[IpencraBnenue o mpaBUIBHBIX MHOTOTPAaHHUKAX (TETpadipe, Kyoe, OKTasape,
JOJIeKadIpe U UKOCAdIPE).
Tema 6.2. TeJs1a ¥ IOBEPXHOCTH BpallleHUSI

[Muusap u KoHyC. Y ceueHHbIN KoHyc. OCHOBaHUE, BBICOTA, OOKOBAsl TIOBEPXHOCTb,
oOpa3yroias, pazseprka. OceBble CEUeHHs U CeUEHUs, apajliesIbHble OCHOBAHHUIO.
Map u cdepa, ux ceuenus. KacarenpHas minockocTs K chepe.

JleMoHcTpauuu: (pUrypsl MHOTOIPaHHUKOB M TEJl BpAIICHHUS.
JlaGopaTopHbie padoThbl — HE IPEIYCMOTPEHO
IIpakTHYecKkue 3aHATHSA:

17. «/IByrpaHHblii © MHOTOTPAHHBIE YTJIIbD).

18. «Pemenue 3agau».

19. «Pemenue 3agau».
CamocrosiTesibHast padoTa: MOArOTOBUTH pedeparsl, AOKIAbl, Ipe3eHTauu Power
Point Ha Temsbr: «IlapamienbHoe mpoekTupoBanuey, «[IpaBUiIbHBIC U TONYIIPABUIBHBIC
MHOTOTPaHHUKN», «KOHUYeCcKre cedeHusl U UX MPUMEHEHHE B TEXHUKE); COCTABIICHUE
TAOMUL JUI1 CHUCTEMaTH3aluu y4eOHOro maTepuaia, pellleHHWEe BapUaTUBHBIX 3a7ad U
YIPAKHEHUU.

Pasznen 7. Hayana MmaTeMaTH4eCKOIr0 aHAIM3a
Tema 7.1. IIpousBoaubie

[locnenoBarensHocTu. CriocoObl 3aJJaHUsI U CBOMCTBA YMCIIOBBIX
nocienoBarenbHocTel. [loHsTHe 0 penesne nocaenoBaTebHOCTU. CylieCTBOBaHHUE
IIpeesia MOHOTOHHOM OTPaHWYEHHOM MOcienoBaTenbHOCTH. CyMMUpOBaHUE
nocjenoBaTebHOCTEN. beckoHeuHo yObIBarolas reoMeTpudeckas Mporpeccust u ee
CyMMa.

[IpousBoanas. [lonsiTue o mpou3BoAHON PYHKIINHU, €€ TEOMETPUUECKUHN U
busnyueckuii CMbICI. Y paBHEHHE KacaTeNbHOU K rpaduky ¢hyHkuuu. [IponsBogHbie
CYMMBI, Pa3HOCTH, ITPOU3BE/ICHUS, YaCTHBIE. [ [pON3BOIHBIE OCHOBHBIX 3JIEMEHTAPHBIX
byukuuii. [IpumeHeHue TpPoOU3BOIHOMN K MCCIeI0BaHUIO G YHKIIUN U MTOCTPOCHUIO
rpaduxoB. [IponsBoaHbie 00paTHON QYHKIIMU ¥ KOMIIO3UITUN (DYHKITUU.
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[IpuMepbl KCHOIB30BAHMS IPOM3BOJHOM JIJIS1 HAXOXKIAEHUS HAUTYy4YlIero peuieHus B
NPUKIIAIHBIX 3a1a4aX. Bropas mpousBojHas, €€ reOMETPUUECKUI U (PU3NUECKUI
cMblici. HaxoxieHne ckopocTH i1 mpoliecca, 3aaHHOro GopMyInoil u rpaukom.
Tema 7.2. IlepBooOpa3Hasi U MHTErpaJl
IlepBooOpa3zHas u unterpai. [IpumeHnenne onpeaeIeHHOro HHTErpaia Ui HaX 0K ACHHUS
Iouaau KpuBoJiMHeHOH Tpaneunn. ®opmyna Hetorona—JleliOnuna. [Ipumepsr
NPUMEHEHUS MHTErpaja B PU3UKE U T€OMETPUH.

JleMOHCTpauMu: TabIMIla MPOU3BOAHBIX, TAOIUIIA IEPBOOOPA3HBIX.

JlabopaTropHblie pad0Thbl — HE TPEAYCMOTPEHO
IIpakTnyeckue 3aHATUSA:

20. «IIpon3BoHBIE OCHOBHBIX AJIEMEHTAPHBIX (PYHKITUI.

21. «IlpuMeHeHne mpoOU3BOJHON K UCCIETOBAHUIO (PYHKIUI.

22. «I1nomanb KpUBOIMHEHHOMN Tpaneum».
CamocrosiTeqibHasi padoTa: MOATOTOBUTH pedeparsl, TOKIaAbl, Mpe3eHTauun Power
Point Ha Tembr: «CrnoxkeHue rapMOHHYECKHX KojeOaHui», «['paduueckoe perieHue
ypaBHeHUN U HepaBeHCTBY», «lloHstne nmuddepeHmana u €ro MNPHUIOKEHUNN;
COCTaBJIeHWE TaOJMILl [UIsl CHCTEeMaTH3aluu y4eOHOro Marepualia, pelIeHue
BapUaTUBHBIX 33]1a4 U YIIPAKHEHUH.

Paznen 8. U3mepenusi B reomeTpun
Tema 8.1. U3mepennst B reoMeTpun

O6nbeM u ero uzmepenue. MurerpansHas popmysa oobema.

dopmyiel 00beMa Kyba, MPSIMOYTOIBHOTO TTapaJuIeNen e 1a, TPU3MbI, [IIHHAPA.
dopmyibl 00beMa MUpaMUIbl U KOHyca. DOpMYyIIbI IO TOBEPXHOCTEN UITUHIPA
1 KoHyca. @opMysbl 00beMa mapa U Mmiomaan chepol.

[Tono6ue Ten. OTHOIICHUS MJIOIIA/IeH MOBEPXHOCTENH U 00BEMOB MOJOOHBIX TEJL.
JemoHcTpanuu: GUrypbl MHOTOTPAaHHUKOB U TEJ BpalllCHUSI.
JlabopaTopHble pad0ThI — HE TPETYCMOTPEHO
IIpakTHyecKue 3aHATUA:

23. «Pemenue 3amauy.
CamocrosiTesibHasi padoTa: pelnieHre BapUaTUBHBIX 3371a4 U YIPAKHEHUH.

Pa3znen 9. CraTtucTuka M Teopusi BepPOSITHOCTEN
Tema 9.1. JjieMeHTbI TEOPUHU BEPOSITHOCTEH 1 MATEMATHYECKON CTATUCTUKHU

CoObITHE, BEpOATHOCTH COOBITHSI, CIIOKEHHE U YMHOXKEHHE BeposiTHOcTel. [loHsTre 0
HE3aBHUCHUMOCTU COOBITUH. JIMCKpEeTHAs CilydaiiHas BETMUYMHA, 3aKOH €€ paclpeaesiCHuUs.
HucnoBble XapaKTEpUCTUKU AUCKPETHOM Cly4alHOU Bean4yuHbl. [IoHsATHE O 3aKOHE
OOJIBIINX YUCE.

[IpencraBnenue JaHHBIX (TaOIUIIBI, TUATPAMMBI, TpadUKu), reHepaibHAs
COBOKYITHOCTh, BEIOOpKA, Cpe/iHee apru(METHIECKOE, MEIMaHa.
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[TonaTue 0 3a1ayax MaTeMaTUYECKOM CTAaTUCTUKU. Penienne npakTH4ecKkux 3a1aq ¢
MIPUMEHECHUEM BEPOSITHOCTHBIX METO/IOB.
JleMOHCTpauu — HE MPEAYCMOTPEHO

JlabopaTropHbie pad0Thbl — HE TPEAYCMOTPEHO
IIpakTnyeckue 3aHATUSA:

24. «BpruncieHne BEpOsITHOCTH T10 KJIACCUYECKOMY ONPEACTICHUIOY.

25. «Pemienne 3a1a4 Ha MOBTOPHBIE UCTIBITAHUS.

26. «IIpencraBienue JaHHBIX B BUJIE TAOJIUL, AUarpaMM, rpaduKoBy.
CamocrosiTesqibHasi padoTa: MoJAroToBUTH pedeparbl, JOKIaAbl, Mpe3eHTanuun Power
Point Ha Tembl: «Mcaak HprotoH», «CpenHue 3HAYCHHUS W WX MPUMCHEHHE B
CTaTUCTUKE», COCTaBJieHHMEe TaOMUI] JUIs CHCTeMaTH3alu Yy4eOHOro marepuana,
penieHre BapuaTUBHBIX 3371a4 U YIIPaKHEHUM.

Pa3znen 10. YpaBHeHusi M HepaBeHCTBA
Tema 10.1. YpaBHeHusI M1 HEPABEHCTBA

YpaBHEHMST W CHCTEMBl  ypaBHEHHWW. PanuoHanpHBlE, HUPpPAlHOHAIBHBIE,
ITOKA3aTEIbHBIE U TPUTOHOMETPUYECKUE YPABHEHUS U CUCTEMBI.

PaBHOCHIIBHOCTH YpaBHEHUI, HEPABEHCTB, CUCTEM.

OcCHOBHbIE NpPUEMBl HX pElIeHHs (PA3N0KEHUE HAa MHOMKUTENH, BBEIACHUE HOBBIX
HEU3BECTHBIX, [10/ICTAaHOBKA, TpapUuEeCKUil METO).

HepaseHcTBa. Paunonanbsusle, UpPpaLMOHAIIbHBIE, II0KA3aTEIIbHBIC 51
mpuzoHomempuyeckue HepaBeHCTBA. OCHOBHBIE IPUEMBI UX PELICHUS.

Hcnons3oBanne CBOWCTB M TpaduKOB (PYHKIHMN TpU pEHICHUH YpaBHEHUN U
HepaBeHCTB. Meron wuHTepBaioB. IM300pakeHne Ha KOOPAWHATHOM IJIOCKOCTH
MHOYKECTBA PELIEHNI YPABHEHUN U HEPABEHCTB C ABYMS IIEPEMEHHBIMUA U UX CUCTEM.

[Ipuknagueie 3amaun. lIpumMeHeHMe MaTeMaTHYeCKMX METONOB JUIA  PELICHMS
COJIEPKaTENbHBIX 337a4 U3 Pa3IMYHBIX 00JlacTel Hayku W NpakTuku. MHTepnperanus
pe3yJpTara, y4eT peasIbHbIX OTPaHUYECHUM.

JleMoOHCTpauu — HE PEAYCMOTPEHO

JlabGopaTropHbie padoThbl — HE TPEAYCMOTPEHO
IIpakTHYecKkue 3aHATHA:

27 .«Pemenue ypaBHEHUN METOOM PA3JI0KEHUS HA MHOKUTEIIN.

28. «OcHOBHBIE IPUEMBI PEILICHUSI YPAaBHEHUI: rpaduueCcKUil METOI.

29. «IlokazarenbpHbIC U JIOTapU(PMHUUECKUE YPAaBHEHUSY.

30. «MeTonsl peleHuss CUCTEM YPAaBHEHUI.
CamocrosiTeqibHasi padoTa: MOArOTOBUTH pedeparsl, JOKIAbl, Ipe3eHTanuo Power
Point Ha temy: «['paduueckoe pemieHHEe ypaBHCHHH M HEPAaBEHCTB», COCTABIICHHE
Ta0NUIl JJI1 CUCTEeMAaTH3aluu y4eOHOro Marepuania, pelleHHUEe BApUATUBHBIX 3a1ad U
YIPaXHEHUH.
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TEMATHYECKOE IINTAHUPOBAHMUE
B TAIIOY MO «I'yOepHCKkui KOJUIEIDK» Ha JAUCIHUILIMHY «MareMaTtnka» 10
CHEIUAIILHOCTH cpeHero npodeccuoranbHoro oopazosanus 54.02.01 [uzaiin

(no ompacnsam) orsoautcst 230 gaca, B TOM 4uciae 156 4acoB ayTUTOPHON HATPY3KH.
TEMATHYECKHMU IIJIAH

HaumeHnoBanue pas3acia

KoauuecTBo yacoB

MaKCUMaJIbHasi | CaMOCTOSI- o0s3aTenbHas ayJMTopHast
yaeOHas TeNbHAs yaeOHast Harpys3Ka.:
Harpyska yuebHas | Bcero 3aHs- , BT.4J1a0. 1
pabora THA pax.
3aHATUN

Beeoenue 1 - 1 -
Pa3zoen 1. Anzeopa 38 13 25 5
Tema 1.1. PazBuTue noHATHS O YUCIIE 11 4 7 2
Tema 1.2. KopHu, cTerneHu u iorapu@msl 27 9 18 3
Paszoen 2. 'eomempus 25 8 17 4
Tema 2.1. IIpsimMble ¥ TIJIOCKOCTHU B 13 4 9 2
POCTPAHCTBE
Tewma 2.2. KoopauHaThl 1 BEKTOPbI 12 4 8 2
Pa3zoen 3. Komounamopuka 12 4 8 2
Tema 3.1. DneMeHTb KOMOMHATOPHKHU 12 4 8 2
Pa3zoen 4. Ocnoevt mpuzonomempuu 22 7 15 2
Tema 4.1. OCHOBBI TPUTOHOMETPUU 22 7 15 2
Pazoen 5. @ynuxkyuu, ux ceoiicmea u 21 6 15 3
zpaguxu
Tema 5.1. @yHKIMH, UX CBOMCTBA U 21 6 15 3
rpaduku
Pazoen 6. Muozozpannuxu. Tena u 29 9 13 3
NOBEPXHOCMU 6PAU|CHUS
Tewma 6.1. MHOTOTrpaHHUKH 14 6 8 2
Tewma 6.2. Tena u TOBEPXHOCTH BpaIlCHHS 8 3 5 1
Pazoen 7. Hauana mamemamuueckozo 24 7 17 3
ananusa
Tewma 7.1 IIpousBonHbIe 15 4 11 2
Tema 7.2 IlepBooOpa3Hasi 1 UHTErpaj 9 3 6 1
Pazoen 8. Hzmepenus 6 zeomempuu 11 3 8 1
Tema 8.1. VI3amepeHus B reoMeTpuu 11 3 8 1
Pazoen 9. Cmafn ucmuka u meopus 24 8 16 3
gepoamuocmeii
Tema 9.1. DnemenTsl Teopun
BEPOSITHOCTEN M MaTEMATHY €CKON 24 8 16 3
CTaTHCTUKA
Pa3zoen 10. Ypasnenusa u nepagencmaea 30 9 21
Tema 10.1. YpaBHeHUsI U HEpaBEHCTBA 30 9 21
NTOI'O 230 74 156 30
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XAPAKTEPUCTHUKA OCHOBHBIX BUJTOB YUEBHONJAESATEJIbHOCTH

OBYYAIOIUXCS

Conepxxanune o0y4eHust

XapakTepucTHKA OCHOBHBIX BH0B /1€ TeJIbHOCTH
o0yyarmuxcs (Ha ypOBHe y4eOHBbIX J1eiiCTBH)

BBenenue

O3HakoMJIEHHE C POJIbI0O MAaTEMATHKU B HayKe, TEXHUKE,
SKOHOMHKE,  HMH(POPMAIIMOHHBIX  TEXHOJOTUSX U
PaKTUYECKOUN AESTEIBbHOCTH.

O3nakomjieHHEe C UeIsIMM W 3ajJadyaMd  U3Yy4CHHS
MareMaTuku Tpu  ocBoeHuu rmpodeccuit CIIO wu
cnenuansHocter CIT1O

AJITEBPA

PaszButne moussTusa
0 YHucje

Brimonnnenne apudmMeTnyecknx IASHCTBUN HAJ YHCIAMU,
COUYE€Tasl yCTHBIEC U MMCbMEHHbBIE IPUEMBL.

Haxoxaenue npuOIMKEHHBIX 3HAYEHUH BEIMYMH U
MOrPEITHOCTEN BBIYHCIICHUH (abcomroTHOM u
OTHOCHUTEJIbHOM ); CPAaBHEHUE YMCIIOBBIX BBIPAXKEHUMH.
Haxoxaenue  ommbOOK B MpeoOpa3oBaHUSAX U
BBIYUCIICHUAX (OTHOCHUTCS] KO BCEM ITYHKTaM MPOTrPAMMBI)

KopHuu, crenenu, jora-
pupmMbl

O3HakoMmJIeHHE C TIOHSATHEM KOpHS N-l  CTENeHH,
CBOMCTBaMU PaJIMKaJIOB U IPAaBUJIAMU CPaBHEHUS KOPHEM.
@opMylIMpOBaHUE ONpPENEICHUsI KOpPHS M  CBOMCTB
KOpHEW. BeluuciieHne u cpaBHEHHE KOPHEH, BBIIIOJIHEHHE
OPUKUIKHA 3HAYECHHS KOPHSI.

[IpeoOGpa3zoBaHue YMCIOBBIX U OYKBEHHBIX BBIPAKEHUU,
COJIEpIKAILUX PAaTUKAIIBI.

BroinonHenne pacueroB 1o ¢opmynaMm, COAEpKaIIUM
paauKanbl, OCYIIECTBIISASI HEOOXOIUMbIE MOJCTAHOBKU U
peoOpa3oBaHUsI.

Onpenenenune PaBHOCHJIBHOCTH BBIpAXEHUN C
pagukanaMu. Pemenre nppalimoHanbHbIX YPaBHEHUI.
O3HaKOMJIEHHE C TIOHSTHUEM CTENEHU C JIEWCTBUTEIbHBIM
MIOKa3aTeJeM.

Haxoxxnenne 3HaueHUM CTENEHW, HCHOIB3Ys IpU
HEO0OXOJIMMOCTH MHCTPYMEHTAJIbHBIE CPEJCTBA.
3anucblBaHWE KOpHSA N- CTENEHW B BHUJAE CTENEHU C
ApoOHBIM MOKa3aTeaeM U Ha000pOT.

DopMynMpOBaHUE CBOWCTB CTENEHEW. Brruucnenue
CTENEHEN C PAlMOHAIBHBIM I1OKA3aTeNIEM, BBIITOJIHEHUE
MPUKUJIKY 3HAYEHUS CTENIEHU, CPABHEHUE CTEIIEHEH.
[IpeoOGpa3zoBaHue YMCIOBBIX M OYKBEHHBIX BBIPAXKEHUH,
COJIEp)KAIMX CTENEHHU, NPUMEHss CBOWCTBA. Pemenue
MTOKA3aTEJIbHBIX YPABHEHUM.

O3HakoMJieHHE C IPUMEHEHUEM KOpPHEH U CTENEHEW Mpu
BBIYMCIICHUH CPEIHUX, JEJIEHUU OTPE3Ka B «30JI0OTOM
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ceueHUM». PelieHue NpUKIIAAHBIX 3aa4 Ha CIIOXKHBIC
MIPOLEHTHI

IIpeoOpa3oBanue BrinonHenne npeodpa3zoBaHuid BEIPAKEHUN, TPUMEHEHUE
aJredpanmvecKux (GopmyJ, CBSI3aHHBIX CO CBOMCTBAMHU CTEIEHEH W
BbIPa:KeHMI aorapu(pMoB.

Onpenenenue  objacTh  JOMNYCTUMBIX  3HAYEHUU
Jorapu(pMUYECKOTO BBIPAKEHHUS. Pemenue

Jorapu(pMUYECKUX ypaBHEHHM

OCHOBbBI TPUTOHOMETPUH
OcHOBHBbIE IOHATHA N3ydyenue paaMaHHOrO METOJA H3MEPEHHsS  YIJIOB

BpallleHUs U UX CBSI3U C T'paaycHoi mepoi. M3o0pakeHue
YIJIOB  BpAlllEHUWs HAa  OKPYXKHOCTH, COOTHECECHHE
BEJIMYMHBI yIJjia C €r0 PaClOJIOKEHHUEM.

QOopMyIMPOBAaHUE ONPEACICHUN TPUTOHOMETPUUECKUX
GyHKIMKA I YTJIOB  TIOBOPOTa W OCTPBIX  YIJIOB
OPSIMOYTOJIBHOTO ~ TPEYrOJIbHUKA U OOBSCHEHHUE UX

B3aUMOCBSI3H
OcHoBHBIE IIpuMeHeHne OCHOBHBIX TPUTOHOMETPUYECKHUX TOXKIECTB
TPUTOHOMETPUYECKHUE JUISL  BBIYWCIICHUS  3HAYEHUM  TPUTOHOMETPUYECKHUX
TOXKAECTBA G YHKIMN 110 OJTHOM U3 HUX
IIpeoGpasoBanus N3yuenne oCHOBHBIX (POPMYII TPUTOHOMETPUU: (HOPMYIIbI
MPOCTEHIINX CIIOKEHUS, YJIBOEHUS, TPe00pa30BaHus CyMMBbI
TPUTOHOMETPHYECKHUX TPUTOHOMETPUYECKUX (DYHKIMH B TPOU3BEJICHUE U
BbIpaKeHUu IIPOU3BEICHUS B CYMMY U IIPUMEHEHUE IIPU BBIYUCIICHUN

3HAYEHUSI TPUTOHOMETPUYECKOTO BBIPAKEHUS U

YIPOILLEHHUS €TO.

O3HakoMJIEHHE CO CBOMCTBAMH CUMMETPUHU TOYEK HA

€AUHUYHON OKPYKHOCTH U PUMEHEHUE UX JUIs1 BBIBOAA

dbopMyn npuBeneHUS
IIpocreiimue Pemenne no gopmynaM U TPUTOHOMETPUUYECKOMY KPYTy
TPUITOHOMETPHYECKHUE IPOCTEUIINX TPUT OHOMETPUYECKUX YPABHEHHM.
ypPaBHEHHA U [Ipumenenrne oOUIMX METONOB pEUICHUS YypaBHEHHI
Hepasencmea (npuBeneHWEe K JIMHEMHOMY, KBaJpaTHOMY, METOJ

pas3oKEeHUs] Ha MHOXKUTENIU, 3aMEHbl IIEPEMEHHON) MpH
pPELIEHUN TPUTOHOMETPUYECKUX YPABHEHU.

YMeHue OTMedarb Ha Kpyre pemeHus IPOCTEUIINX
TPUTOHOMETPUYECKUX HEPABCHCTB

APKCHHYC, APKKOCHHYC,
APKTAHTeHC YUCIa

O3HakoMmieHue c MTOHSTUEM 00paTHBIX
TPUTOHOMETPUUECKUX () YHKIIUH.
N3yuenue omnpeneneHuii apKCMHYca, apKKOCHHYCA,

apKTaHTeHca 4YKclia, popMynupoBaHUE UX, U300paKEHHE
Ha €IMHUYHON OKPYKHOCTH, IPUMEHEHUE TPU PEIICHUH
YPaBHEHUU
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®YHKIIUU, UX CBOMCTBA U T'PA®UKHU

DOyHKIUH.
IHonsiTue o
HEeNpPepLIBHOCTH

GyHkun
O3HakomJIcHHE

O3HakOMJICHHE C TIOHATHEM IIEPEMEHHOW, IpUMEepaMu
3aBHCHUMOCTEH MEX/y IIEPEMEHHBIMU.

O3HakomlieHHE C TIOHATHEM Tpaduka, OINpeeIeHHe
MIPUHAJIEKHOCTH TOYKH rpaduxy GyHKIUN.
Onpenenenne no ¢Gopmyse MPOCTEHIIE 3aBUCUMOCTH,
Bujga ee rpaduka. Beipaxxenue mo dopmyne 0oIHOMN
MEPEMEHHOM Yepe3 ApYrue.
O3HakomieHue c
dbopMynHrpoBaHUe €ro.
Haxoxxnenue o6iacTu ornpeeneHus U 00JacTy 3HaYEHUM

byHKITUN

OIpEAEIICHUEM GyHKLIMH,

CaoiicTBa pyHKIHUMN.
I'papuueckas
HHTepIpeTalusl.
IIpumepbi
(GyHKUMOHATBHBIX
3aBHCMMOCTEH B
peajibHBIX

npoueccax 1 siBJIeHUsAX

O3nHakomiieHHE € mpuUMepaMd  (PYHKIIMOHAJIbHBIX
3aBUCUMOCTEA B pEAJIBbHBIX MPOLECCAX M3 CMEXKHBIX
JTVCLUTLINH.

O3HakoMJIeHWE C J0Ka3aTelIbHBIMH  PACCYKICHUSAMHU
HEKOTOPBIX  CBOWCTB JIMHEMHOW W  KBaJpaTUYHOH
GyHKIIMNA,  TPOBEACHHWE  HWCCICIOBAHUS  JIMHEHHOM,
KYCOYHO-JIMHEWUHOU, NPOOHO-TMHEMHOW M KBaJApaTUYHOU
¢yHkuuii, nocrpoenune ux rpadukos. IlocTpoenue u
yTeHue rpadukoB pyHkiui. MccnenoBanue GyHKIMH.
CocraBnenue BUIOB (YHKUHMA MO JAHHOMY YCIIOBHUIO,
pEILIEHHE 3a/1a4 Ha SKCTPEMYM.

Boinonnenue npeoOpa3zoBaHuii rpadurika GyHKIHH

OopartHble QyHKIUN

W3ydenue nowsmus obpamuou ¢ynxkyuu, onpencieHue
BUJIAa W nocmpoeHue 2paguxka obpamuou @yHKyuu,
HaxoodlcOeHue ee obaacmu onpedenerus u obaacmu

3Hauenuu. llpuMeHeHne CBOWCTB  (YHKUMA  TIpH
WCCIEIOBAaHUHM YpPaBHEHWW W pEIIeHWMM 3a]a4  Ha
KCTPEMYM.

O3HaKoMJIEHHE C TOHSITHUEM CIOKHOU (PYHKITMU

Crenennsble, moKa3a-
TeJIbHbIE,
Jorapupmuyeckue u
TPUTOHOMETPUYECKHe
pyHkuum.

OoOpaTHble
TPUTOHOMETPHUYECKHE
GyHkun

Beruucnenne  3HaueHuid  QyHKIOMHA 0 3HAYCHHIO
apryMeHTa.

OnpeneneHue NOJNOXKEHUS TOYKM Ha rpaduke Mo ee
KOOpAMHATaM U Hao0OpOT.

Hcnonp3oBanue CBOMCTB (GYHKIUH AJii  CpaBHEHHS
3HAYCHUH CTENeHEH u JIorapu(moB.

[TocTpoenune rpaukoB CTEMEHHBIX U JIOTapUPMHUUECKUX
(G yHKIUH.

Pemenne  mokazaTenbHBIX U JIOTApUPMUYECKUX
YpPaBHEHUM M HEPABEHCTB MO U3BECTHBIM aJITOPUTMAM.
O3HakomieHue c ITOHATUEM HEIPEPHIBHOM
nepuoanvecKkor ¢GyHKIMU, (HOPMYITUPOBAHUE CBOMCTB
CHUHYyCa U KOCHHYCA, TOCTPOCHHE UX Tpa(UKOB.
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O3HakoMJIEHHE C MOHATHEM TapMOHMYECKHX KOJICOaHWM
Y IpUMEPaMH FapMOHUYECKHX KOJEOAHHM JIJIsl ONMHUCAHUS
IIPOIECCOB B (DM3HKE U JPYTUX 00JIACTAX 3HAHUS.
O3HaKOMJIEHHE C MOHATHUEM PA3PBIBHOM NEPHOANYECKOU
¢yHKUIMK, (QOpPMYIUMPOBAHHE CBOMCTB TaHIeHCA H
KOTAHT'€HCa, TIOCTPOCHUE UX IPAPUKOB.

[Ipumenenue cBOWCTB  (DYHKIMI  [JIs1  CpaBHEHHUS
3HAYEHUW TPUTOHOMETPUUYECKUX (DYHKLIMM, pereHus
TPUTOHOMETPUYECKUX YPABHEHUH.

Ilocmpoenue epaghuxos 0bpammbix
MPUSOHOMEMPUYECKUX (DYHKYULL U onpeoenexue no
epaguram ux ceoricms.

Brinonnenne npeoOpa3zoBanusi rpauKoB

HAYAJIA MATEMATHYECKOI'O AHAJIN3A

IocaenoBaTeiIbHOCTH

O3HakoMJIEHHUE C IHOHATHUEM YHUCIIOBOM
IIOCJICAOBATCIBbHOCTH, criocobamu cC 3aJaHuAd,
BBIYHCJIICHUAMHU €€ YJICHOB.

O3HakomieHue c noHAmuem npedeﬂa
nocnedo8amenbHOCmi.

O3HaKOMJIEHHE C BBIYHUCIECHUEM CYMMBbI OECKOHEYHOIO
YHUCIIOBOIO psAa Ha IMpUMEpPE BBIUUCICHUS CYMMBbI
OECKOHEYHO yOBIBAIOLIEH T€OMETPUUECKON IIPOIPECCHH.
Pemenne 3amay Ha mnpuMeHeHHE (QOPMYJIbI CYMMBI
OECKOHEUHO YOBbIBaIOIIEH T€OMETPUUECKON TPOTPECCUH

IIpousBoaHas u ee
NpUMeEHEHHe

O3HakoMJIEHUE C IOHATHUEM MTPOU3BOIHOM.

N3yyenne u ¢GopmMynupoBaHHE €€ MEXaHHMYECKOTOo |
F€OMETPUUYECKOTO  CMBICIA,  HW3YyYEHHUE  alIropuTMa
BBIYUCJICHUS MPOU3BOJHONM Ha MPUMEPE BBIYUCICHUS
MTHOBEHHOW CKOPOCTHU U YTII0BOro KO3 puimeHTta
KacaTeJIbHOM.

CocraBneHue ypaBHEHHUS KacaTeIbHOU B 00IIEM BUJIE.
YcBoenne mpaBun  AudPepeHIMpoBaHUs,  TaOJUIIBI
MIPOM3BOIHBIX JIEMEHTAPHBIX ()YHKIINH, TPUMEHEHHE JITIS
muddepenupoBanus GyHKIUMNA, COCTABIICHUS YPaBHEHHUSI
KacaTeIbHOU.

N3ydyenue TeopeM O CBSI3U CBOWCTB (YHKIMH U
IPOU3BOJIHOM, (POPMYIIMPOBKA HX.

[IpoBeneHre ¢ MOMOIIBIO MPOU3BOAHOM HCCIIEIOBAHUS
dbyHKIIMY, 3aJaHHON (POpMyIIOH.

YcraHoBieHHE CBS3M CBOMCTB (DYHKIIMM U TIPOU3BOHOM
0 UX rpadukam.

[IpyuMeHeHne TPOM3BOMHOM Il PELICHWs 3ajJad  Ha
HAXO0XICHHE HAauOOJBIIIEr0, HAMMEHBIIIETO 3HAYCHUS U Ha
HAXO0XKJECHHUE YKCTPEMYyMa
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IlepBooOpa3Has
U MHTErpaJl

O3HaKkoMIIEHHE C IOHATUEM UHTETpajia U epBooOpa3HOil.
WN3ydyenue mnpaBwiia BBIYMCICHHS NEPBOOOPA3HON H
Teopembl Hetorona— Jleionua.

Pemenne 3amady Ha CBA3b IIEpBOOOpa3sHOM U ee
MIPOM3BOIHOM, BBIYKCIEHUE MEPBOOOPA3HON I JAHHOM
b yHKIUN.

Pemenne 3agady  Ha NpUMEHEHHE UWHTErpajga s
BBIYMCIICHUS (PU3NYECKUX BEJIMYMH M IUIOIIAEH

YPABHEHUSA N HEPABEHCTBA

YpaBHeHUsI U CUCTEMbI
ypPaBHeHMH
HepaBencTBa u cucremMbl
HEPaBEHCTB C ABYMS
nepeMeHHbIMU

O3HakoMJIEHHE C MPOCTEUIINMHU CBEACHUAMHU O KOPHSX
anreOpanyeckux YpaBHEHHM, MOHATHSIMHU HCCIETOBAHUS
YPaBHEHUHN U CUCTEM YPaBHECHUM.

N3yyeHne TeopuM pPaBHOCUIBHOCTH YPAaBHEHUHM H €€
IIPUMEHEHMUS. IloBTOpenue 3anucu peleHus
CTaHJApPTHBIX YpPAaBHEHMM, MPUEMOB MpeoOpa3OBaHUs
YPaBHEHHUM Ui CBEACHUS K CTAHAAPTHOMY YPaBHEHHUIO.
Pemenne palOHAIbHBIX, MPPALUMOHAIIBHBIX,
NOKAa3aTeIbHBIX W TPUTOHOMETPUYECKUX YpPAaBHEHUU U
CUCTEM.

Hcnonb3oBanue CBOWCTB M TpapuKoB (YHKIHMN IS
peuieHus ypaBHeHUH. IloBTOpeHME OCHOBHBIX IIPUEMOB
pELIEHUS CUCTEM.

Pemienne ypaBHEHMI € TNPUMEHEHUEM BCEX IMPUEMOB
(paznmokeHMsT Ha ~ MHOXXMTENIM, BBEIEHUS  HOBBIX
HEU3BECTHBIX, MMOJCTAHOBKHU, IpapuuecKoro METoa).
Pemenune cucrem ypaBHEHU ¢ MPUMEHEHUEM Pa3JIMYHBIX
CHOCO00B.

O3HakomiieHHEe ¢ OOUMMU  BONPOCAMHU  PEILICHUS
HEPaBEHCTB W UCIOJb30BaHUE CBOWCTB M TIpadUKOB
(GYHKIUN MPU pelICHUU HEPABEHCTB.

Pemienne HepaBEeHCTB M CHCTEM  HEPABEHCTB C
MIPUMEHEHUEM Pa3IMYHbIX CIIOCOOOB.

[IpuMeHeHnEe MaTEeMaTHUYECKUX METOAOB ISl PELICHUS
COJIepKaTeNbHBIX 3a/]a4 U3 Pa3IM4HbIX 00JIaCTEeH HAYKU U
IpakTUKU. MHTEpnpeTnpoBaHue pe3yiabTaTOB C y4E€TOM
peabHbIX OrPAHUYEHUN

3JEMEHTHI KOMBUHATOPUKHA, TEOPUU BEPOSITHOCTEHA U

CTATUCTHUKH

OcCHOBHBIC TOHATHUSA
KOMOMHATOP KM

N3ydyenue npaBuia KOMOMHATOPUKA W MPUMEHEHHUE MPHU
peleHu KOMOMHATOPHBIX 33/1a4.

Pemenne koMOWMHATOPHBIX 3a7a4 METOJOM Mepedopa u
0 MPABHIITY YMHOXKEHUS.

O3HakOMJIGHHE  C  TIOHATUSAMH  KOMOMHATOPUKH:
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pa3MEIICHUSIMM, COYCTAHUAMH, TI€PECTAHOBKAMHU U
dbopMynaMu 11 UX BBIYUCIICHUS.

OObBsicHeHHE U TpUMeHeHHe (GOpMYJ Il BBIYHCICHHS
pa3MEIIECHNH, TIEPECTAHOBOK M COYETAHWM NPU PEIICHUU
3aj1ad4.

O3nakomiieHne ¢ OMHOMOM HpIOTOHA M TPEYroJbLHUKOM
ITackans.

Pemenne mnpakTMyeckux 3agad € HMCHOJIb30BAHUEM
MOHSATHUM M TIPABUJI KOMOWHATOPUKH

DJIeMeHTbI TeOpUH
BEPOSITHOCTEH

N3yuenne KIaccHYecKOro OMNpeNesieHrsl BEPOSITHOCTH,
CBOWCTB BEPOSITHOCTH, TEOPEMBI O CYMME BEPOSITHOCTEH.
PaccMoTpeHne npuMEpOB BBIYMCIICHUS BEPOSITHOCTEH.
Pemenue 3a1a4 Ha BRIUHUCIICHUE BEPOATHOCTEN COOBITHI

IIpeacraBiieHue JaHHBIX
(Tadauubl, THATPAMMBI,

rpauxku)

O3HakoMJIEHHE C MPEICTAaBICHUEM YHCIIOBBIX TAaHHBIX U
MX XapaKTepUCTUKAMHU.

Pemenne mpakTuueckux 3amad Ha 00pabOTKY YMCIOBBIX
JTAHHBIX, BBIYMCIICHUE X XapaKTEPUCTUK

I'EOMETPUA

IIpsimble M JIOCKOCTH
B IIPOCTPAHCTBE

@OopMyIUPOBKA U NMPUBEIAEHUE NOKA3ATEIbCTB IPU3HAKOB
B3aMMHOI'0  PACIOJIOKEHUsS IMPSAMBIX U  IIIOCKOCTEH.
Pacno3snaBaHnne Ha deprexax M MOJECHAX PATUYHBIX
CIIy4yaeB  B3aUMHOI'0  pACIIOJIOKEHMS  NPAMBIX U
IJIOCKOCTEM, apr'yMEHTUPOBAHUE CBOUX CYXKICHUM.
DopMyNIHPOBAHUE OMPEACIEHUM, MPU3HAKOB M CBOWCTB
NapaJuleIbHBIX W MNEPIEHAUKYISIPHBIX  IJIOCKOCTEH,
JIBYI'PAHHBIX U JIMHEHHBIX YTJIOB.

BrimonHeHne MOCTpOEHUs YrJIOB MEXAY NPSIMBIMU,
IpAMOM M INIOCKOCTBIO, MEXAY IUIOCKOCTSMHM IIO
OMMCAHUIO U PACIIO3HABAHUE UX HA MOJEISIX.
[IpuMeHeHne TPU3HAKOB W CBOWCTB  PACIOJOXKEHUS
IIPSAMBIX M IJIOCKOCTEW MPH PELICHHUM 3a1a4.
N300pakeHne Ha pHUCYHKaX W KOHCTPYMpPOBAaHUE Ha
MOJENSX MEPNEHAUKYIAPOB U HAKJIOHHBIX K IJIOCKOCTH,
IPSAMBIX, IAPAJUIEIIBHBIX IUIOCKOCTEM, YIJIOB MEXAY
PSIMOM U TJIOCKOCTBIO M1 OOOCHOBAHHUE TTOCTPOCHHUS.
Pemienne 3amay  Ha  BBIYHCICHHE TIE€OMETPUYECKUX
BeMYrH. ONHUCBIBAHWE PACCTOSHHUS OT TOYKHA [0
IUIOCKOCTH, OT MNpsAMOM 10  INIOCKOCTH, MEXAY
IJIOCKOCTSIMM, MEXIY CKPEIINBAIOIIUMUCS MPSIMBIMH,
MEXy TPOU3BOJIbHBIMU (PUTYpaMH B IPOCTPAHCTBE.
QopMynUpOBaHUE U JIOKA3bIBAHUE OCHOBHBIX TEOPEM O
paccTosiHUSX (TEOPEM CYIIECTBOBAHUS, CBOMCTBA).
N300paxkeHrne Ha ueprekax M MOJEISIX PAcCTOSHUSA U
000OCHOBaHHE CBOUX cyxnaeHud. OmpegeneHue u
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BBIYMCIICHUE PACCTOSIHUKA B mpocTpaHcTBe. [IpuMeHeHue
dbopMy 1 TeOpeM IUTAHUMETPHH JIJIS PEIICHUS 3a/1a4.
O3HakoMmiieHue c MIOHSATUEM I1apajuIeIbHOT O
IIPOCKTUPOBAHUSI U €r0 CBOWCTBAMU. Dopmyauposanue
meopembl 0 NAOWAOU  OPMOLOHATLHOU  NPOEKYUU
MHO20Y20IbHUKA.

[Ipumenenue teopuu isi 0OOCHOBAHUS TOCTPOCHUM U
BBIYHCIICHUH.

ApPryMEHTUPOBAaHUE CBOMX CYXICHUW O B3aUMHOM
PacIoJI0KEHUH TPOCTPAHCTBEHHBIX (PUTYP

MHororpasHuKHu

Onucanne W  XapakTepUCTUKA  Pa3IUYHBIX  BHUJIOB
MHOTOIPAHHUKOB, IIEPEUMCICHUE UX DJIIEMEHTOB U
CBONCTB.

N300pakeHne  MHOTOIPAHHMKOB M BBINOJIHEHHE
MIOCTPOEHHUS Ha M300paKEHUIX 151 MOJIEJIAX
MHOTOIPAHHUKOB.

BrlunciieHne  JIMHEMHBIX  JJIEMEHTOB M YIJIOB B
MIPOCTPAHCTBEHHBIX KOH(MUTYpAITUAX, apIyMEHTUPOBAHUE
CBOUX CYXKICHUU.

XapakTepucTUKa W H300paKEHUE CEUECHUS, pa3eepmiKu
MHO202PAHHUKOSG, BBIUUCIICHUE TUIOAJICH TOBEPXHOCTEMN.
[loctpoenue mpocTemux cedeHud KyOa, MPU3MBI,
nupamuabl.  [lpumenenue (akToB U CBEICHHMM U3

TJIAHUMETPUH.
O3HakoMJIeHHE C BUJAaMU CHUMMETPUN B MPOCTPAHCTBE,
dbopmynupoBaHue ONpeaeIeHUI 151 CBOMCTB.

XapakTepuCTUKa  CHMMETPUM  TEJI  BpPALCHHUS W
MHOTI'OTPaHHHUKOB.

[IprumeHenne CBOMCTB CUHMMETPHUH IIPU PELLICHUU 3a/1a4.
Ucnonb3oBanue IPUOOPETCHHBIX 3HAHUU TS
MCCIIEN0BAHNS U MOJEIIMPOBAHNS HECIIOKHBIX 33/1a4.
N300paxeHue OCHOBHBIX MHOI'OTPaHHUKOB U
BBIITOJIHEHUE PUCYHKOB I10 YCIOBUSM 33134

Tena u moBepxHOCTH
BpaleHust

O3HakoMIieHHE C BUJIaMU TN BpaILlEHNUs,
(opMyIupoBaHUE UX ONPENEICHUI U CBOICTB.
@opMyJIIPOBaHUE TEOPEM O CEYEHHUH IIApa IUIOCKOCTBHIO
1 TJIOCKOCTH, KacaTeIbHOM K cdepe.

XapakTepucTUKa W H300paKe€HHE TeNl BpallleHus, HUX
pa3BEpPTKH, CEUCHUS.

Pemenue 3agady Ha MOCTPOCHHUE CEUEHHI, BBIYHMCICHUE
JUIMH, PAacCTOSIHWM, YyIJIOB, Muiomanend. I[IpoBeneHue
J0Ka3aTeIbHBIX PACCYXKICHUHN MPU pEUICHUH 3a/1a4.
[IppuMeHeHne CBOMCTB CHMMMETPUM NPU PELMICHUH 3a1ad
Ha TeJa BpallleHHs, KOMOMHAIUIO Tell.

N300pakeHne OCHOBHBIX KPYTJIBIX TEJI U BBINOJIHEHHUE
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PUCYHKA I10 YCJIOBHIO 3a1a49U

N3mepenus B reomeTpum

O3HakoMJIEHHE C TOHATUSAMHU IUIOHMIAAM U 00beMa,
aKCMOMaMH U CBOWCTBaMHU.

Pemenne 3amay Ha BBIYMCIICHHME IUIOIIAJMEH IIOCKUX
Guryp ¢ NpPUMEHEHUEM COOTBETCTBYIOIIMX (QOpMYI H
(haKkTOB U3 MJIAHUMETPHH.

N3yueHue TeopeM O BbIUKUCICHUH 00BEMOB
MPOCTPAHCTBEHHBIX TEJ, PELICHUE 3a/1ad HA MPUMEHEHUE
dbopMyJ1 BBIYUCIECHUS 00BEMOB.

WN3yuenne ¢opMyn s BBIYMCICHHUS  IUIOIIAZCH
MOBEPXHOCTEN MHOTOTPaHHUKOB U TEJ BPALLECHHUS.
O3HakoMJIEHHE C€ METOAOM BBIYMCIEHHUS IUIOLIAJH
MTOBEPXHOCTH CEepHI.

Pemenue 3ana4 Ha BBIYMCIICHHE IUIOIIAAEH TOBEPXHOCTH
IIPOCTPAHCTBEHHBIX TEJ

Koopaunarsl 1 BeKTOPbI

O3HakoMmJiIeHHE C TOHATHEM  BekTopa. M3ydenue
JNEKApPTOBOM CUCTEMBI KOOpAMHAT B IIPOCTPAHCTBE,
IIOCTPOCHHUE 110 3aJaHHBIM KOOpAMHATaM TOYEK U
IJIOCKOCTEM, HAaXO0XK/ICHHE KOOpJIHHAT TOYEK.
Haxoxxnenue  ypaBHEHUH  OKPYXXHOCTH, cdepsl,
IJIOCKOCTH. BbIunciieHne pacCTOSTHUNA MEXY TOUKaAMH.
N3yyeHne CBOWCTB BEKTOPHBIX BEJIIMYMH, IPABHI
pasioKEeHUss BEKTOPOB B TPEXMEPHOM IMPOCTPAHCTBE,
MpaBWJl  HAXOXKIEHWS  KOOpAMHAT  BEKTOpa B
MPOCTPAHCTBE, TMpaBUI  JCHUCTBUH C  BEKTOpPaMH,
3alaHHBIMHU KOOPJIMHATAMMU.

[IpumeHenune Teopuu Ipy pelICHUH 3a1a4 Ha JEUCTBUS C
BEKTOpPAMH.

N3yyenne  CKalsipHOrO  NPOU3BEIECHHUS  BEKTOPOB,
BEKTOPHOIO  YpaBHEHMSI MpPSAMOM W IUIOCKOCTH.
IIpuMeneHune Teopun NpU PELIEHUN 3a1a4 Ha AEHUCTBHUS C
BEKTOPAMU, KOOPIWHATHBIN METOJ, IPUMEHEHNE
BEKTOPOB  JUI1  BBIYMCIEHHUS  BEIUYHUH  YIVIOB U
PaCCTOSIHUM.

O3zHakomileHHE Cc JOKa3aTeIbCTBAMU TEOpPEM
CTEPEOMETPUU O B3aUMHOM pACIIOJIOKEHUU IIPAMBIX U
IJIOCKOCTEH C MCIIOIb30BAHUEM BEKTOPOB
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YYEBHO-METOJUYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIIEYEHME ITPOI'PAMMBbI YYEBHOU JUCHUILJIMHBI
OVY /.04 MaTtemaTuka

OcBoenue mporpamMMbl  yueOHOM  mucrumimabl  OVY].04  MaremaTtuka
npeanonaraeT Haiauuume B - npodeccHoHambHOW  00pa3oBaTENbHOM — OpraHMU3AIlNH,
peaM3yronie 00pa3oBaTENIbHYIO MPOrpaMMy CpEIHEro oOIero o0pa3oBaHHs B
npenenax ocBoenus [IIICC3 nHa 6a3ze ocHOBHOro o0miero oOpa3oBaHus, y4eOHOTO
KaOWHeTa, B KOTOPOM HMEETCS BO3MOXKHOCTh 00€CIeYnuTh O0Yy4aromIMMcsi CBOOOJHBIN
noctym B IHTEpHET BO BpeMsl yueOHOTO 3aHITHSI U TIEPHO] BHEYUYeOHO! JAesITETFHOCTH.

[Tomemenne kabuHETa MJOKHO YIOBJIETBOPATH TpeOoBaHusM CaHHUTapHO-
sanuaeMuoNiornueckux npaBun U HopMatuBoB (Can IImH 2.4.2 No 178-02) u ObITh
OCHAIIIEHO TUIIOBBIM OOOpPY/JOBAaHUEM, YKA3aHHBIM B HACTOALIUMX TPeOOBaHUIX, B TOM
YUClie  CIEUUANM3UPOBAHHOM y4eOHON Me0enbl0 W CcpeacTBaMu  OOydeHHs,
JIOCTaTOYHBIMHU JIJIs1 BBIMIOJTHEHUSI TPEOOBAHUM K YPOBHIO MOATOTOBKU 00YyYarOUIUXCSl.

B kabunere AOMWKHO OBITH MYIbTUMEIUHHOE O00OpYHOBaHHE, MOCPEICTBOM
KOTOPOT'0 YYaCTHHKH 00pa30BaTEIBbHOIO MpoIecca MOTYT IPOCMAaTPUBATh BU3YAIbHYIO
uHdopMalMio O MaTeMaTUKe, CO3/1aBaTh IPE3EHTAIlMU, BHUJAEOMAaTepHabl, HUHbBIC
JTIOKYMEHTBHI.

B cocTtaB yueOHO-METOANYECKOT0 U MaTepUalibHO-TEXHUYECKOTI0 00eCceueHUs
IporpamMmsbl yueOHOW JTUCIUIUIMHBI «MaTeMaTuka» BXOAST:

* MHOTO(YHKIIHOHAIbHBIN KOMILIEKC TIPEToAaBaTers;

* HarJIAHbIE TOCOOMS (KOMILIEKThI yU€OHBIX TaOJIHULI, IJIaKaTOB, IOPTPETOB
BBIJIAIOLIUXCS YUEHBIX-MAaTEMAaTUKOB U . );

* UH(POPMATMOHHO-KOMMYHUKATHBHBIE CPEJICTBA,

* SKpaHHO-3BYKOBBIE I1OCOOUS;

* KOMITJIEKT TEXHUYECKON JOKYMEHTAIIUH, B TOM YHUCJIE TTACTIOPTa Ha CPEICTBA
o0y4ueHus, THCTPYKIIUU IO X UCTIOIH30BAHUIO U TEXHUKE OE30MMaCHOCTH;

* OMOIMOTEYHBIN HOH/.

B Oubnmoreunbii ¢GoHI BXOAAT Y4YEOHUKH, Y4EOHO-METOJIUYECKHE KOMIUIEKTHI

(YMK), obGecneuuBaromiue ocBoeHue ydeOHoM muciurmiuabel OYJ[.04 Marematuka,
PEKOMEHJIOBaHHbIE WJIM JOMYIICHHbIE [JIi HCHOJb30BaHUS B MPOo(ecCHOHATbHBIX
o0Opa3oBaTeNbHBIX OpraHU3alUiX, pPEATU3YIOIUX 00pa30BaTEIbHYI0 MPOrpaMMy
cpenHero oOmiero obpaszoBanms B mpenenax ocBoeHus [IIICC3 na 6a3e OCHOBHOTO
o01iero ooOpa3oBaHuUs.
bubnuoreunsiii (GoHA MOXKET OBITH JOMOJHEH SHIMKIONEIUSMH, CIPaBOYHUKAMH,
HAay4YHOW, HAYYHO-TIONYJIIPHOM U APYrOW JINTEPATYPOU MO MATEMATHKE.
B mnpouecce ocBoenusi mporpammbl yueOHoM aucumruimabl OY (.04 Marematuka
oOyyarouiyecst JOJDKHBI MOJYYUTh BO3MOYKHOCTh JOCTYHA K 3JEKTPOHHBIM y4EOHBIM
MaTepuaiaM MO MaTeMaTHKe, UMEIONIMMCS B CBOOOIHOM JOCTyre B cetu MHTepHeT
(97IEKTPOHHBIM KHMIaM, IIPaKTUKyMaM, TectaM, Marepuaiam EI'D u ap.).
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JIUTEPATYPA
OcHOBHBIE HCTOYHUKH

s mpenonaBaresien

1. bammakoB M.U. Matematuka. Yue6uuk. 2019 .

2. bammakoB M.M. Maremaruka. 3agauynuk YueOHoe mocodue. 2018 .

3. Kommoropos A.H. u ap. Anre6pa u Hayana anamza. 10 (11) k. — M., 2018.

4. Komsarun FO.M. u ap. Matematuka (Kuaura 1). — M., 2018.

5. Konsrun FO.M. u ap. Marematuka (Kuaura 2). — M., 2018.

6. Jlykankun I'.JIL., Jlykankun A.I'. Maremaruka. Y. 1: yuebHoe nocobue aJist
YUpEXKACHUN HauaJIbHOTO ITpoeccuoHaIbHOro oopa3zoBanusa. — M., 2019.

7. Tloropenos A. B. I'eometpus. 10 (11) k. — M., 2018.

8. CmupnoBa U.M. TI'eomerpus. 10 (11) k1. — M., 2019.

st oOyyaromuxcs

1. bammakoB M.M. Marematnka. YueOnuk — M. «Akagemus», 2019

2. bammvakos M.M. Maremaruka. 3agauynuk YdeOHoe mocobue. — M. «AKamemus»,
2018

JononHnTeIbHbIE HCTOYHUKH
Jns mpenonaBaTtenen

1. Anexcanapo A.Jl., Bepuep A.Jl., Peokuxk B.W. T'eomerpus (0a3oBwiidi u
npodunsHbIi ypoBHu). 10—11 k1. 2017.

2. Atanacsa JI.C., byryzoB B.®., Kagomues C.b. u ap. 'eomerpus (6a3oBbiii u
npodwibHbIi ypoBan). 10-11. — M., 2018.

3. Komsarua HO.M., Tkauea M.B, ®enepoa H.E. u ap. mon pen. XKuxdenko A.b.
Anre0Opa ¥ Hayajla MaTEMaTUYECKOTro aHam3a (0a30BbIM U MPOMUIBHBIA YPOBHH).
10 xn. — M., 2018.

4. Huxkonsckuii C.M., IlotanoB M.K., PemerankoB H.H. u np. Anre6pa m Hayana
MaTeMaTH4ecKoro aHayimsa (6a30Bbiii U mpoduibHbIid ypoBHH). 11 k1. — M., 2019.

5. Hukomsckuit C.M., TloranoB M.K., PemernukoB H.H. u np. AnreOpa u Hauama
MaTeMaTh4ecKoro ananu3a (0a30Bbiid U mpoduabHEI ypoBHH). 10 k1. — M., 2017.

6. apeirun N.®. I'eomerpus (6a3zoBbiit ypoBens) 10—11 k. — 2018.

Jls1 oOy4aroruxcs

1. I'puropwes C.I'., 3agynuna C.B. Maremaruka. YueOuuk - M., «Axagemusi», 2017

2. I'yce B.A., I'puropseB C.I'., UBonruna C.B. Maremaruka. Yuebnuk - M.,
«Axanemus», 2018

3. Ilexnenkwuii 1.JI. Maremaruka. YueOnuk - M., «Akagemus», 2018

HNurepHeT-pecypcebl

1. www. fcior. edu. ru (MudopmanuoHHble, TPEHUPOBOYHBIE U KOHTPOJIbHbBIE

MaTepHalbl).

2. www. school-collection. edu. ru (Exnnas xoiutekuuu Hu(ppPOBBIX 00pa30BaTEIbHBIX

PECYpCOB).
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KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHUA
YYEBHOM JUCIHUITIIAHBI
KonTponbs u oreHka pe3ynbTaToB OcBoeHUs yueOHou nucuurmimabl OY /.04
MaremaTuka OCyIIECTBISETCS IPEenoiaBaTesIeM B MPOIeCCe MPOBEACHUS MPAKTUYECKUX
3aHATHM, TECTUPOBAHHUS, a TAKKE BBHIMOJHEHUS OOYYAIOIIMMUCS WHAUBUIYATbHBIX

3aJIaHMi, TPOEKTOB, UCCIICIOBAHUIA.

Pe3yabTaTnl 00y4yeHus

(I)OprI U ME€TOAbI KOHTPOJIA U

OIICHKH

pe3yJbTaTOB 00y4eHUs

JUYHOCMHDbLE:
—— pa3BUTHE JIOTMYECKOT'0  MBIILICHUS,
MPOCTPAHCTBEHHOT O BOOOpakeHUs,

ATOPUTMHYCCKON KYJIBTYPhl, KPUTHIHOCTH
MBIIIJICHHS Ha YPOBHE, HEOOXOUMOM JIJIsI
Oynyimeit mpodhecCuoHaIbHOM IeATEILHOCTH,
JUTSL TIPOJIOJDKECHUST 00pa30BaHUs U
caMo00pa3oBaHus;

—— OBJIAJICHUE MATEMaTHYECKUMU 3HAHUSIMU
U YMCHHUSMH, HEOOXOJUMBIMH B  IIO-
BCEIHEBHON KU3HU, 11 OCBOCHHUS CMEKHBIX
€CTeCTBEHHO-HAaYUHBIX TACIATLINH 51
JUCIUILIAH TPO(PECCHOHATLHOTO IMKIIa

—— TOTOBHOCTbB M  CHOCOOHOCTH K

00pa3oBaHMUIO, B TOM qucie
caMmo00pa30BaHUIO,

——  TOTOBHOCTH W  CHOCOOHOCTHh K
CaMOCTOSTEJIbHON TBOPUYECKOH 51

OTBETCTBEHHOU JEATCILHOCTH;

—— TOTOBHOCTh K KOJUICKTHBHOW pabore,
COTPYIHUYECTBY CO  CBEPCTHUKAMU B
o0pa3oBaTeNbHOM, OOIIECTBEHHO IOJIE3HOM,
y4eOHO-HCCIIEI0BATEIbCKOM, TPOSKTHOMN U
JPYTUX BUAX JEATCIBHOCTH;
Memanpeomemuule:.

—— YMCHHE CaMOCTOSATEIBHO OINpPEACIIATh
IEJN JACSITSILHOCTH U COCTABJISTH IUIAHBI

JIEITENbHOCTH; CaMOCTOSITEJIbHO
OCYILIECTBIIATS, KOHTPOJINPOBATh 51
KOPPEKTUPOBATH NEATENbHOCTb;

MCIOJIb30BaTh BCE BO3MOXKHBIE PECYPCHI ISt
JNOCTHKEHHSI  TIOCTaBJIEHHBIX  ILelNed U
peanuzanuu IIJIAaHOB NEeSTEeNbHOCTH;
BbIOMpAaTh  yCIIEUIHbIE CTpaTe€ruu B

Texkymuii koHTpodab B (dopme
YCTHOT'O OMpPOCa, MPOBEPOYHBIX H
TECTOBBIX 3aJaHHi IO TeMaM
y4eOHOW TUCIIMTUINHEI.

HaGmonenue U OLICHKA
pPE3YyIBTATOB MPaKTUYECKUX
pabor.

DKcnepTHas OLICHKA
BBIIIOJIJHEHHOM  BHEAyJAUTOPHOM,
CaMOCTOSITEIIbHON paboTHI,
WH]JIUBUAYaTbHBIX MPOEKTHBIX
3aJaHuM.

DxcnepTHas OLICHKA
BBITIOJTHEHHBIX MPE3CHTAIUH,

pedeparoB U  JOKJIAIOB MO
3aJJaHHBIM TEMaM.
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Pa3IMYHBIX CUTYalIHUX;
—— YMEHHE TMPOAYKTUBHO OOLIAThCSI W
B3aHMMO/ICMCTBOBAThH B IIPOIECCE COBMECTHOM
JIeSITEIbHOCTH, YYUTHIBATh MO3UIUU APYTUX
YYaCTHUKOB  JESATENbHOCTH, 3(PPEKTUBHO
paspematb KOHGIUKTHI;

—— BJIaJlCHUE HAaBBIKAMH I103HABATEJILHOM,
y4eOHO-UCCIIEI0BATEIILCKON U TPOCKTHOM
JEeSITEIbHOCTA,  HaBBIKAMHU  pa3pelICHUs
po0JIeM; ClIOCOOHOCTh U TOTOBHOCTh K
CaMOCTOSITEIbHOMY MTOUCKY METOJIOB
pelIeHus MPaKTUUECKUX 3a7a4, TPUMEHEHUIO
Pa3IMYHBIX METOJIOB MO3HAHUS,

——  TOTOBHOCTH M  CIIOCOOHOCTH K
CaMOCTOSITeILHOI WH(OPMAITOHHO-
MMO3HABATEIILHON  JCITCIbHOCTH, BKIIOYas
YMEHUE OpPUEHTHUPOBATHCS B PA3TUUYHBIX
HCTOYHUKAX  WHOOpPMAIUHU,  KPUTHIECKH
OIICHUBAaTh u HMHTEPIPETUPOBATH
uH(DOPMAIIHNIO, TOYIaeMYI0 M3 Pa3TUIHBIX
HCTOYHHUKOB;

— BJIQJICHUE S3BIKOBBIMU  CPEJICTBAMH:
YMEHUE SCHO, JOTUYHO U TOYHO U3J1ararh
CBOIO  TOYKY  3pEHHUS, HCIIOJIb30BaTh
aJICcKBaTHBIC SI3BIKOBBIC CPEJICTBA;

—— BIJIaJeHWE HaBBIKAMH IT03HABATEIbLHOMN
pedIeKCHU KaK OCO3HAHUSI COBEPIIAEMBbIX
JNIEUCTBUHA Y MBICIUTEIBHBIX IPOLECCOB, HUX
pe3yJabTaTOB M OCHOBAaHUM, TPaHUIl CBOETO
3HAHUS W HE3HAHMS, HOBBIX IT03HABATCIBLHBIX
3a/1a4 ¥ CPEACTB JIJIs UX TOCTHKEHUS;

—— IEJICYCTPEMJIEHHOCTh B TIOUCKaX H
MPUHATUU PEIICHUN, COOOPA3UTEIILHOCTD U
WHTYUILIMS, Pa3BUTOCTh MPOCTPAHCTBEHHBIX
MIPECTABJICHUM;

npeomemmnuie:

- c(OpPMHUPOBAHHOCTh TMIPEACTABICHUN O
MaTeMaTUYECKUX ITOHATHAX KaK BaKHEHIITNX
MaTeMaTUUYECKUX MOJCIISX, II03BOJISIOIIMX
OMUCHIBATh M M3y4aThb Pa3HbIC MPOIIECCHI U
SIBJICHUS ITOHMMAaHUeE BO3MO>KHOCTH
aKCHOMAaTHYECKOI0 MOCTPOCHUS
MaTEMaTUYECKUX TEOPUI;

—— BJIQJICHUE METOJAaMH JIOKa3aTCIbCTB M
QITOPUTMOB PEIICHUS], YMEHHE HX MPUMe-
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HATD, IIpOBOOUTD JO0Ka3aTCJIbHBIC
pacCy’XKaACHUA B XOAC PCIICHUS 3a1a4;
—— BJIAACHHUC CTAHAAPTHBIMHU JIIPpUCMaMHU

PCUICHUA pPaluOHAJIBHBIX n
HppanrOHaJIbHbIX, II0Ka3aTCJIbHBIX,
CTCIICHHBIX, TPUTOHOMCTPHYCCKHUX

YpaBHCHUH W HEPABEHCTB, WX CHCTEM;
WCIIOJIb30BAaHUE TOTOBBIX KOMITHIOTEPHBIX
mporpaMM, B TOM YHCIE JIs TOMCKA MYTH
pelICHWS W WUIFOCTPAllUM  PCIICHUS
YPaBHEHUN U HEPABEHCTB;

—— c(hOpPMHUPOBAHHOCTh TPEACTABICHUNA 00
OCHOBHBIX IMOHSATHSIX MaTeMaTHIECKOTO
aHaJIM3a M WX CBOWCTBAX, BIAJCHUE YMEHHUEM
XapaKTepu30BaTh  TOBEACHHE  (PYHKIIUMH,
WCIIOIb30BAHUE TIOJYYEHHBIX 3HAHUM JIJIst

OIMCAHMS u aHajm3a peanbHbIX
3aBUCHUMOCTEH;

—— BJIQJICHUE OCHOBHBIMU MOHITHUSIMHU O
TIOCKUX u MIPOCTPAHCTBEHHBIX

reOMETPUYECKUX (QUrypax, HX OCHOBHBIX
CBOMCTBaX; C(GOPMUPOBAHHOCTb  yYMEHUS
pacrno3HaBaTh T€OMETpUYEcKHe (UTyphl Ha
yeprexax, MOAEIAX W B PEaJbHOM MHUPE;
pUMEHEHUE M3Y4YEHHBIX CBOMCTB
reoMeTpuueckux ¢uryp u Qopmyn s
pELICHHs] TEOMETPUUYECKUX 3aJad U 3a7ad C
MPAKTUYECKUM COACPHKAHUEM;

—  c(OpPMHUPOBAHHOCTh TPEJCTABICHUN O
mpoueccax M SBIEHUAX, — MMEOIIHX
BEPOSITHOCTHBIN XapaKTEP, CTATUCTUYECKUX
3aKOHOMEPHOCTSX B PEAIbHOM MHMPE,
OCHOBHBIX IOHSATHAX JIEMEHTAPHOU TEOpHH
BEPOSITHOCTEN; YMEHUU HAXOIUTh U
OLICHMBAaThb  BEPOSTHOCTH  HACTYIJICHUS
COOBITHI B IPOCTEHIINX MPAKTUYECKUAX
CUTyallUsIX M OCHOBHBIE XapaKTEPUCTUKHU
CIIy4alHbIX BEJIMYWH;
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JUCT UBMEHEHUWH Y TONMOJIHEHUM, BHECEHHBIX
B PABOYYIO IIPOI'PAMMY

No U3MCHCHM, JaTa BHCCCHUA N3MCHCHUA, No CTpaHUllbl C UBMCHCHUCM,

bbLJ1O CTAJIO

OcHoBaHue:

HOI[HI/ICI) JHUIa BHCCHICTO U3MCHCHU A
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