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HAUMEHOBAHUE JJUCHUIIVIMHBI: O4.07 MATEMATUKA.
1. AHHOTALIMUSA K TIPOT'PAMME
1.1. Ob6saacTh NPpUMeEHEeHHUS TPOTPAMMBI

[Iporpamma yueOHOM muctumuimabl OJ1.07 «MartemaTukay SBISETCS YacThblO OCHOBHOM
OpOTpaMMbl  TIOJATOTOBKHM  CIIEHUAIMCTOB  CPEIHEr0 3BEHA [0  CHEHHAIBHOCTH  CPEIHEro
npodeccuoHaibHOro obOpazoBanusi (mamee - CIIO) 13.02.11 TexHudeckas »>KcILTyaTamus |
00CITy)KMBaHHE DJICKTPUYECKOTO M DICKTPOMEXaHHYECKOro o0OpyaoBaHusi (IO OTpaciisiM) U
pa3paboTtana Ha ocHoBe dDejepanibHOrO0 rocyAapCTBEHHOTO 00pa30BaTENBLHOTO CTaHJApTa CPEIHEro
obmero o0pa3oBaHus, yTBEpKICHHOT0 prkazoM MunoOpHayku Poccun ot 07.12.2017 roma Ne 1196,
u QenepanbHO 00pa30BaTeNbHOM MPOrpaMMbl, YTBEpkKAeHHOW Munnpocsemenus Poccun.

1.2. Mecto y4eOHOW IUCUMIUIMHBI B CTPYKType HNPOrpaMMbl NOATOTOBKH CIHEIHAJNCTOB
Cpe/lHero 3BeHa:

Hucuunmuna OJ[.07. «Marematuka» SIBIsS€TCS Yy4e€OHBIM TMPEAMETOM IO 00s3aTeIbHOU
npeaMeTHo obnactu «Matematuka u uHpopmatukay ®PI'OC cpennero oOmiero oOpa3oBaHUS H
n3ydaercs Ha 1 kypce.

Matematuka — OMOPHBIA MpPEAMET AJI U3yYEHUS CMEXKHBIX TUCIUIUIMH, YTO JAeNaeT 0a30BYIO
MaTeMaTUYECKYIO IOJIrOTOBKY HEOOXOANMOM.

Jis ocBOGHMSI NAHHOW TUCIUIUIMHBI OOYyYaroIlMecs HWCIOJB3YIOT 3HAHUS, YMEHHS, HABBIKH,
CHOCOOBI JIeATENbHOCTY U YCTAaHOBKU, KOTOPbIE OHU MOJYYWIH B MPOLECCE U3YYEHUS AMCLMILINHBI
IIPU MOJIYY€HUH OCHOBHOTO 00111ero 00pa3oBaHusl.

1.3. lesn u 3agaumM y4eOHOM AUCHUILIMHBI — TPeOOBAHUA K Pe3yJIbTATAM OCBOCHHUSI Y4eOHOM
AUCHUILTMHBI

Conepxanme nporpammbl aucuumumiabl O1.07. «MaTeMaTrka» HampaBlIeHO HAa JOCTH)KCHHE
CIEAYIOLIUX LETICH:

— (QopMupoBaHME  I[EHTPAJIbHBIX  MATEMAaTHYECKUX  TMOHATUM  (YUCIIO,  BEIUYMHA,
reoMerpuueckas Gurypa, nepeMeHHas, BEposITHOCTb, QYHKITHS), 00ECIeUnBaIOIIUX TPEEMCTBEHHOCTD
U TIEPCIEKTUBHOCTh MAaTEMAaTUYECKOr0 00pa30BaHus 00yUYarOLIUXCs;

— TIOJBEJEeHUE OOYYAOIIMXCS Ha JIOCTYITHOM JJII HUX YPOBHE K OCO3HAHHUIO B3aUMOCBS3U
MAaTeMaTuKN " OKPY)KaIOHICFO ana, IIOHNMAHHUEC MAaTCMAaTUKN KaK YacCTUu 06[116171 KYJ'II)TypBI
YeJI0BCUYCCTBA;

— pa3BUTHE  UHTEIJIEKTyadbHBIX W TBOPUYECKHUX  CIOCOOHOCTEW  oOywarommxcs,
HOSHaBaTCHBHOﬁ AKTUBHOCTH, HCCICOOBATCIBbCKUX YMCHHﬁ, KpI/ITI/I‘-IHOCTI/I MBIIIJICHUS, HHTepeca K
W3YYECHUIO MaTEMaTHKU;

—  (¢dopmupoBanue (GyHKIIMOHATHLHOW MaTeMaTHYEeCKOW T'PaMOTHOCTH: YMEHHUS PaclO3HaBaTh
MATECMATUYCCKHUEC ACIICKTBhI B peaﬂLme JKN3HCHHBIX CI/ITyaHI/IHX nu HpI/I I/13yT~I€HI/II/I Iprer y‘-I€6HI>IX
MPEIMETOB, MPOSBICHHS 3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (POpMHUPOBATH UX HA S3bIKE MAaTEMaTUKU
n co3agaBaTb MATEMAaTHUYCCKUE MOJCIIH, HpI/IMeHHTI) OCBOCHHBIﬁ MaTeMaTI/ILIGCKI/Iﬁ annapaT JJIS
pellleHus TMPaKTUKO-OPHEHTUPOBAHHBIX 3a7ad, WHTEPIPETUPOBATh M OIEHUBATh IMOJyUYECHHBIC
PE3yIIbTaTHI.

B mporpammy BKIIIOUEHO COAEpKAaHHME, HAMpaBlieHHOE Ha (HOPMHUpPOBAHHE Y CTYIACHTOB
KOMIIETEHIINH, HE0OXOAUMBIX i1t KadecTBeHHOro ocBoeHust OIIOIT CIIO na 0aze 0CHOBHOI'O OOIIETO
00pa30oBaHUs C MOJTYYCHUEM CPETHETr0 O0IIeT0 00pa30BaHus.

2. IIEPEYEHb IIVIAHUPYEMBIX PE3VYJIIbTATOB OBYYEHUSA 110 AUCIUIIJIMHE,
COOTHECEHHBIX C INJIAHUPYEMbIMH PE3YJIIbTATAMUA OCBOEHMUA
OBPA3OBATEJIbHOM ITPOI'PAMMEBI.

Copepxanne gucuuiumiael  OJ[.07. «Martematuka» OpHUEHTUPOBAHO HAa IOATOTOBKY
oOydaromuxcsi K OCBOGHUIO NpOo(eCCHOHAIbHBIX MOAYJIEH MpOorpamMMmbl MOJATOTOBKH CIIELHATMCTOB
CIIO no cnenumansHocTH 13.02.11 TexHuueckas dKCIuTyaTalusi U 0OCIy)KHBaHUE JIEKTPUUECKOTO U
JIEKTPOMEXAHNYECKOT0 000py10BaHUs (TI0 OTPACISIM) U OBJIAICHHUIO KJIIOUEBBIMU KOMIIETCHLUSAMHU:



- OK 01. BeiOupaThs ciocoObl pemieHus 3a1a4 npoGpecCHOHATBHON JeTETbHOCTH
MPUMEHUTEIBHO K Pa3IMUYHbIM KOHTEKCTaM;

— OK 02. MHcnomnb3oBaTb COBPEMEHHBIE CpEICTBAa IIOMCKA, aHaluW3a W
UHTEpIpeTauuu HHPoOpMalK ¥ WHGOPMALMOHHBIE TEXHOJOTMH JJIsS BBIOJHEHUS 3a7ay
npodeccuoHaNbHOM e TeNIbHOCTH;

— OK 03. IlnanupoBaThb M peaaM30BBIBATH COOCTBEHHOE MpodecCHOHANbHOE U
JUYHOCTHOE pa3BUTHE, MPEINPUHUMATEILCKYIO JESATeNIbHOCTh B IMpodeccnoHalbHOi cdepe,
MCIIOJIb30BATh 3HAHUS M0 (PMHAHCOBOW IPaMOTHOCTH B PA3IMYHbBIX KUZHEHHBIX CUTYaIUAX;

— OK 04. O¢ddexTrBHO B3anMOAEHCTBOBATH M pabOTATh B KOJUIEKTHBE M KOMaH/IE;

- OK 05. OcymectBisiTh yCTHYHO W IHCbMEHHYIO KOMMYHMKAIIMIO Ha
rocy/IapcTBEHHOM si3bike Poccuiickoit Depepanuu ¢ y4eTOM OCOOEHHOCTEH COIMAIIBHOTO U
KYJBTYPHOT'O KOHTEKCTa;

— OK 06. IIposBasTh rpakAaHCKO-MATPUOTHYECKYIO MO3UIIUIO, TEMOHCTPUPOBATH
OCO3HAHHOE IIOBE/JICHUE HA OCHOBE TPAJWIMOHHBIX OOIIEUEIIOBEUYECKUX LIEHHOCTEH, B TOM
YHpciIe C Yy4YeTOM TapMOHHM3AIMK MEXKHAIMOHAIBHBIX W MEXPEIUTHO3HBIX OTHOIICHHIH,
NPUMEHSTH CTAaHIAPThl AaHTHKOPPYIIIMOHHOTO MTOBEICHUS;

— OK 07. CoelicTBOBAaTh COXPaHEHUIO OKpY’Karoleu cpebl,
pecypcocOepexeHnto, MPUMEHATh 3HaHUs 00 M3MEHEHWHU KIIMMaTta, MPUHIUIBI OepeKITUBOTO
POM3BOJICTBA, 3P(PEKTUBHO ACHCTBOBATH B UPE3BBIYANHBIX CHTYALIUAX.

OcBoenue conepxanust aucuumummasl OJ1.07. «MaremaTuka» oOecredyuBaeT JIOCTHUKEHUE
CTYJIEHTAMH CIIEAYIOLIUX Pe3)ibmamos:

. JIUYHOCHHbIX:

B pesynbrate m3yueHHs MaTeMaTHKU Yy oOydarouiuxcs OyayT copMHpOBaHBI Cleayroline
JMYHOCTHBIE PE3YNbTATHI:

1) rpaXk1aHCKOTO BOCTIMTAHUS:

c(OpMUPOBAHHOCTh IPAXKAAHCKON MO3UIIMU 00YUYaIOUIErocsi Kak akTUBHOI'O M OTBETCTBEHHOTO
YJieHa POCCHUHCKOro OOIeCTBa, MPEACTaBIEHUE O MaTeMaTHYECKUX OCHOBaX (YHKIIMOHMPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBJIEHUH, MPOIENyp I'pa)JAaHCKOro oduiecTBa (BbIOOpHI, OIPOCHI U IPYroe),
YMEHHE B3aUMOJICHCTBOBATh C COLMATbHBIMA WHCTHUTYTAMH B COOTBETCTBUU C UX (DYHKUUAMHU U
Ha3HAaYeHHEM;

2) maTpUOTHUYECKOTO BOCTIUTAHUSA:

c(OpMUPOBAHHOCTh POCCUNUCKON TIpakJaHCKOM HIAEHTUYHOCTH, YBAaXXEHHS K MPOLUIOMY U
HACTOAILEMY POCCHUMCKOW MaTeMaTUKH, LIEHHOCTHOE OTHOIIEHHE K JIOCTHIKEHUSM POCCHUHCKUX
MaTeMaTUKOB M POCCUMCKON MAaTEMATHYECKOW IIKOJIbI, UCMOJb30BAHUE ATUX JAOCTHKEHUW B APYTUX
HayKaX, TEXHOJIOTUSX, chepax SIKOHOMHUKH;

3) yXOBHO-HPABCTBEHHOTO BOCITUTAHUSI:

OCO3HAHME ITYXOBHBIX LIEHHOCTEH poccHilcKkoro Hapoja, chOpMUPOBAHHOCTh HPABCTBEHHOTO
CO3HAHMS, ICTETUYECKOrO TIOBEAEHUS, CBS3aHHOTO C MPAKTHYECKUM NPUMEHEHHUEM JOCTH)KEHUN
HAYKHU U JIeITebHOCTIO YUEHOT0, 0CO3HAHHE JIMYHOTO BKJIa/la B IOCTPOESHUE YCTOMUMBOTO OYyIyIIIero;

4) 5CTEeTHUYECKOT0 BOCTIUTAHUS:

ACTETUUYECKOE OTHOIIEHHWE K MHpPY, BKIIOYAsl ICTETUKY MAaT€MAaTUYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3aJay, PpEHIeHWH, pacCyX JACHUH, BOCIHPHUHUMYHMBOCTH K MaTEeMAaTUYECKUM aCIEKTOM
pa3IMYHBIX BUJIOB UCKYCCTBA;

5) du3nyecKoro BOCIIUTAHUS:

c(OPMHPOBAHHOCTh YMEHHs NPUMEHATh MaTeMaTHUYECKUE 3HAHUS B MHTEpEcax 3JI0pPOBOTO H
Oe3omacHoro oOpa3a *U3HU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3JI0POBBIO (310pOBOE MHUTAHHE,
cOaaHCUPOBAHHBIN PEKUM 3aHATHA U OTABIXA, PETYISIpHbIC (U3MUECKass aKTUBHOCTb), (PU3NUIECKOe
COBEPILICHCTBOBAHUE IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOMN JAESATENBHOCTBIO;

6) TpyIOBOTO BOCITUTAHUSA:



TOTOBHOCTh K TPYAY, OCO3HAHHWE IICHHOCTH TPYAOIIOOWs, WHTEpEC K pasIudHbIM chepam
npoeCCHOHATLHON JESTETPHOCTH, CBSI3aHBIM C MAaTEeMAaTUKONM W e€ NPHIOKCHHSIMHU, YMEHHUE
COBepIIaTh OCO3HAHHBIM BBIOOp Oymaymied mpodeccuu U peann30BBIBATE COOCTBEHHBIC >KH3HCHHBIC
IUTaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MaTE€MaTHYeCKOMY OOpa30BaHHIO W CamMOOOpa30BaHUIO Ha
MPOTSKEHUH BCEH KU3HU, TOTOBHOCTh K AKTUBHOMY YYAacTHIO B PEIICHUU MPAKTUYCCKUX 3134
MaTeMaTHYECKOW HANPaBJICHHOCTH;

7) 3KOJIOTHYECKOTO BOCITUTAHHS:

C(OPMHUPOBAHHOCTh ~ DKOJIOTHUECKOW  KYJIbTYpbl, IOHMMaHWUE BIUSHHUS  COLMAIBHO-
HSKOHOMHUYECKHUX MPOIIECCOB Ha COCTOSIHUE MTPUPOTHON M COLUAILHOW CPEJbl, OCO3HAHKE TI100aTHLHOTO
XapakTepa SKOJOTHMYECKHUX MPOOJIeM, OpPHCHTAlMs HAa TPUMEHEHHWE MAaTEeMaTHYeCKHX 3HAHWHA s
peleHus 3a/1a4 B 00J1aCTH OKPYKAIOUICH Cpellbl, IJITAHUPOBAHUE TIOCTYITKOB U OLIEHKU UX BO3MOXKHBIX
MOCIICACTBHM JIJIsI OKPYIKAIOIIEH Cpebl;

8) IEHHOCTH HAyYHOTO TIO3HAHUS:

c(OpPMUPOBAHHOCTh MUPOBO33PECHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKd W OOIIECTBCHHOW MPAKTHKH, TOHUMAaHHE MATeMaTHYECKOW HayKH Kak cepbl 4eI0BEeYeCKON
JESTSIILHOCTH, 3TANOB € Pa3BUTHS M 3HAYMMOCTH JJIS PA3BUTHS I[TUBUIM3AIMH, OBJIAJICHUAE S3BIKOM
MaTeMaTHKU ¥ MaTEMAaTUYeCKON KYJIbTYpOl Kak CPEeICTBO MO3HAHUS MUPA, TOTOBHOCTh OCYILECTBIISTh
MPOSKTHYIO M HCCIIEIOBATEIBCKYIO JISATEIPHOCTh MHAUBUIYAILHO U B TPYIITIE.

. MemanpeomMemHuix:

B pe3ynbraTe u3yueHuss MaTeMaTuKy y o0ydaronuxcs 0yayT chopMUpOBaHBbIL:

1) mo3HaBaTeNbHbIC YHUBEPCAIbHBIC YUCOHBIE ICHCTBUSA:

v’ JIoTHYEeCKHE JeHCTBUS:

BBISIBJISITh U XapaKT€pPU30BaTh CYLIECTBEHHbIE IPU3HAKA MAaTEMaTHUYECKUX OOBEKTOB, MOHATUH,
OTHOIICHMH MEeXAy TOHATUAMHU, (HOPMYIUPOBATh OMNpEJEICHHE MOHATHH, YCTaHABIWBATH
CYIIECTBEHHBI TPU3HAK KiacCH(UKAWU, OCHOBAaHUS ISl OOOOIIEHHWS W CPaBHEHUS, KPUTEPUU
MPOBOAMMOIO aHAJIN3A;

BOCIPUHUMATh (QOpPMYJIMpPOBaTh U MpeoOpa3oBBIBATH CYXKJIECHUE: YTBEPAUTEIbHBIE WU
OTpHIIATENIbHBIE, €TMHUYHBIE, YACTHBIE U 00I1e, YCIOBHBIE,

BBISIBJISITh MaTeMAaTUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M MPOTHBOpeuMsi B (akrax,
JTAHHBIX, HAOMIOJACHUSAX U YTBEPXKICHUSX, IPeUIaraTh KpUTEPUH Ul BBIABICHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYMH;

7enaTh BBIBOJIBI C HCIOJb30BAHMEM 3aKOHOB JIOTUKH, JAEJYKTUBHBIX M MHIYKTUBHBIX
YMO3aKJIIOYEeHNUH, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

IIPOBOJIUTH CAMOCTOSITEIBHO J0KA3aTelIbCTBA MAaTEMaTHUECKUX YTBEpPXKIEHHUH (MpsiMble M OT
IPOTUBHOTI0), BBICTPAWBAaTh apryMEHTAIUIO, MPUBOJIUTH MPUMEPHl U KOHTHPUMEpPHI, 00OCHOBBIBATH
COOCTBEHHBIE CYX/IE€HUS U BBIBOJIbI;

BBIOMpATh CHOCOO perieHusl y4eOHON 3ajaud (CpaBHUBATh HECKOJIBKO BApUAHTOB pELICHMS,
BbIOMpATh HanOoJIee MOAXOAAIIMMI ¢ YIETOM CAMOCTOATENBHO BBIAECICHHBIX KPUTEPUEB).

v’ HCCIIeoBaTeNbCKUE JIEHCTBUS:

UCTOJIb30BaTh BOINPOCHl KaK HCCIEAOBATENLCKUNA HHCTPYMEHT MO3HAaHUA, (OPMYIUPOBATH
BONPOCH, (UKCHUPYIOLME MPOTHUBOpEYHEe, NpoOJeMy, yCTaHaBIMBaTh KMCKOMOE M JIaHHOE,
(bopMHpOBATh TUIIOTE3Y, APTYMEHTHUPOBATH CBOIO MMO3UIINI0, MHEHHE;

MIPOBOAUTH CAMOCTOSTENBHO CIITAHUPOBAHHON IKCIIEPUMEHT, UCCIIEIOBAHNE M0 YCTAaHOBJICHUIO
0COOEHHOCTEH MaTeMaTHYeCKOro OOBEKTa, SBJICHHE, MPOLECCa, BBIABICHUIO 3aBUCHUMOCTEH MEXIy
00BeKTaMu, SIBJICHUSIMH, ITPOLIECCAMU;

CaMOCTOSITENTbHO (OpMYIHpOBaTh OOOOIIEHHS M BBIBOJABI IO pPe3ylbTaTaM MPOBEAEHHOTO
HaAOJIIOJIEHUs, UCCIIEIOBaHMsI, OLIEHWBATh JIOCTOBEPHOCTh MOJIYYEHHBIX pE3yJIbTaTOB, BHIBOJIOB U
0000I1IEHHI;

MIPOTHO3UPOBATh BO3MOKHOE Pa3BUTHE IMPOIIECCa, a TaKXKe BBIIBUTATh MPEINOI0KEHUS O €ro
pa3BUTHUHU B HOBBIX YCIIOBUSIX.

v’ yMmeHnue paboTarh ¢ HH(PpOPMAIIHEN:

BBISIBIIATh JIeUIMTH MHPOPMALUK, JaHHBIX, HEOOXOAMMBIX JUIsi OTBETAa Ha BOIPOC WU IS

pelleHus 3aauu;



BbIOMpaTh  MH(OpMANMIO U3  UCTOYHHMKOB  pA3jIMYHBIX  THUIOB,  aHAJIW3MPOBATH,
CHCTEMaTU3UPOBATh U MHTEPIIPETUPOBATh MH(OPMALIMIO PA3IUYHBIX BUAOB U (POPM IpECTaBICHHUS;

CTPYKTYpUpPOBaTh MH(POPMALUIO, MPEACTABIATh €€ B Pa3IUYHBIX (hopMax, WILTIOCTPUPOBATH
rpaguyecKu;

OLIEHUBATh HAAEKHOCTh HH(POPMAIIMU IO CAMOCTOSTENIEHO C(OPMYITUPOBAHHBIM KPHUTEPHSIM.

2) KOMMYHHMKaTHBHbIE YHUBEPCAJIbHbIE YUEOHbIC ICHCTBUS:

v’ yMeHHs OOIICHUS:

BOCIIPUHUMATh U (OPMYJIUPOBaTh CYKIEHHUS B COOTBETCTBUM C YCIOBUAMU M LEISMHU
o011eHus, SICHO, TOYHO, IPaMOTHO BBIPAXKaTh CBOIO TOUYKY 3PEHMsSI B YCTHBIX M NUCbMEHHBIX TEKCTaXx,
J1aBaTh MOSCHEHUS 110 X0y PEIIEHUs 3a]aul, KOMMEHTHUPOBATh MOJIyYEHHbIN pe3ysIbTarT;

B XOJe OOCYXIEHMs 3a/aBaThb BOIPOCHl 110 CYIIECTBY OOCYXIaeMOH TeMbl, MPOOJIEMBI,
pelmaeMoil 3a/ayM, BBICKA3blBaTh WJEH, HALCJICHHbIE HA IOUCK pEIIEHUS, CONOCTaBIATh CBOU
CYXKJEHHUSl C CYXIEHUSAMH JpPYrMX Yy4YaCTHHUKOB JHajora, OOHapy)XMBaThb pas3iMyle MU CXOJCTBO
MO3HILINH, B KOPPEKTHOU popme (HOpMyTHUpPOBaTh Pa3HOTTIACHS, CBOU BO3PAKCHUS;

OpPEACTaBIATh pe3yibTaThl pPELICHMs 3aJaud, SKCIIEPUMEHTa, HCCIIEAOBaHMs, IPOEKTa,
CaMOCTOSITENIFHO BBIOMpaATh (hopMaT BBICTYIUICHHS C YYETOM 3afad IMPE3eHTAluHd U OCOOCHHOCTEH
ayJUTOpUU.

3) perynsTUBHBIE YHUBEpPCAIbHbIE yUEOHbIE NIEUCTBUS:

v/ yMEHHsI CaMOOPTaHU3AIHH:

COCTaBJIATh IUJIaH, AITOPUTM pEUIeHMs 3a/adyd, BbIOMpaTh CHOCOO pelleHus C Y4ETOM
UMEIOIUXCA PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUpOBaTb U KOPPEKTHPOBATh
BapHaHThI PELIEHUH ¢ y4ETOM HOBOM MH(DOPMALIUU.

v’ yMEHHsSI CAMOKOHTPOJIS:

BJIAJICTh HAaBBIKAMH ITO3HABATEIBHON pedIIeKCHH KaK OCO3HAHMS COBEPIIAEMBIX JIEHCTBHIA U
MBICIIUTENIBHBIX IPOLECCOB, UX PEe3yJbTaToOB, BiaJeTh CIOCO0AMM CAMOIPOBEPKU, CAMOKOHTPOJIS
Ipolecca U pe3yJibTaTa pelieHHs] MaTeMaTH4eCKON 3a/1auH;

OpEeBUIETh TPYAHOCTH, KOTOpbIE MOTYT BO3HMKHYTb HpPHU pEIIEHUH 3aJaud, BHOCHUTH
KOPPEKTHUBBI B JESATENIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAMIEHHBIX OIIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OILICHUBAaTh COOTBETCTBUE PE3YJIbTATa LIETU U YCIOBUS, OOBACHATh MPUUUHBI TOCTUKEHUS WU
HEJIOCTHXKEHUS Pe3yJbTaTOB JAEATEIIbHOCTH, HAXOIUTh OHIMOKY, JaBaTh OLEHKY MPHOOpPETEHHOMY
OTIBITY.

4) coBMecTHast 1eSITeIbHOCTb:

NOHMMATh W MHCIOJNb30BaTh MPEUMYIIECTBA KOMaHAOW M WHIUBUAYaJIbHOW pabOTHI IpHU
peleHnH y4eOHbIX 3aJa4, MPUHUMATh 11€Jb COBMECTHOM N1€ATENbHOCTH, MJIAHUPOBATh OPraHU3ALUI0
COBMECTHOM PalOThI, pacpeeNsTh BUAbI paboT, JOroBapuBaThCs, 00CYKIaTh MPOIECC U PE3yJIbTaT
paboThl, 0000111aTh MHEHUE HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TPYNINOBBIX ¢opmax paboTel( 0OCyXIeHHe, OOMEH MHEHHH, «MO3roBbIE
HITYPMBI» U UHBIE), BBIIOIHATH CBOIO 4acTh pabOThl U KOOPAMHUPOBATH CBOU JEHCTBUS C IPYTUMHU
YIeHaMHd KOMaH[bl, OLIEHMBAaTh KauyeCcTBO CBOET0 BKJIaga B OOMIed NPOAYKT IO KPUTEPHSIM,
c(OpMYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

. npeomemmuuix:
B pe3ynbpraTe u3yueHuss MaTeMaTuKU 00yJaroIuicst Hay4YnuTCs:

v/ OmepupoBaTh TOHATUSMH: DAIMOHAIGHOE W JIEHCTBUTEIBHOE YHCIO, OOBIKHOBEHHAS W
JeCATUYHAS JPOOB, IPOIIEHTHI;

v/ BBIMIOJIHSTE apU(PMETHUECKHE OTIEPAIIUY C PAIIMOHATBHBIMH U J€HCTBUTEIbHBIMU YHUCIAMHE;

v BBINOJHATE MPUOTMKEHHBIEC BRIYUCIICHUS, UCTIOB3YsI TIPABUIIa OKPYTJIICHUSI, JIENIaTh MPUKUIKY
U OLICHKY Pe3yJIbTaTa BHIYHUCIICHUH;

v/ OmnepupoBaTh TMOHATHSIMH: CTEIEHb C IIEJbIM TOKa3aTesieM, CTaHmapTHas (opma 3aIucH
JeMCTBUTENIBHOTO YHCIA, KOPEHb HATYpaJbHON CTENEHH, UCIOJIb30BaTh MOAXOAIYI0 (hopMy 3amucu
JEWCTBUTEIIBHBIX YHCEN JUIS PEIICHHSI MPAaKTHUECKHUX 3aa4d M IPEACTaBICHNS TaHHbIX;

v OINCpHUpOBaATh MNOHATUAMU: CHUHYC, KOCMHYC M TaHI'CHC IHPOU3BOJILHOI'O YTJjad, HUCIOJb30BATH
3amKCh MPOU3BOJIFHOTO YIIa Yepe3 00OpaTHbIE TPUTOHOMETpUYecKue () yHKINY;



v/ OlepHpOBaTh MOHSTHIMH: HATYPAIbHOE, I€J0€ YUCIIO, MCIONB30BaTh MPU3HAKA JCTUMOCTH
LEJBIX YHUCEJI, PA3JI0KEHHUE YUCia Ha POCThIE MHOMXKUTENH JIJIs1 PEIICHUS 3aa4;

v/ OIepHpOBATh MOHATHEM: CTEIICHD C PAIIMOHAIBHBIM TIOKa3aTENEM;

v’ OIlepUpOBaTh MOHATHAMH: JIOTapU(M YHCIIA, JECITUYHBIC U HATYPaJIbHBIE JIOTapu(MBbI;

v/ OIepHpOBaTh MOHATHAMH: TOXICCTBO, yPaBHEHHE, HEPABEHCTBO, IEJ0€, PAIMOHAIBHOE,
MPPALMOHAIBHOE YPAaBHEHHE, HEPABEHCTBO, TPUTOHOMETPUUECKOE YPABHEHUE;

v’ BBINIOJIHSTH npeoOpa3oBaHus TPUTOHOMETPUUYECKUX BBIPAXCHUM u pemarb
TPUTOHOMETPUYECKUE YPABHEHUS;

v/ BBINOJHATE NPEOOpPa3oBaHusl IENbIX, PAlMOHAIBHBIX M HPPAIMOHAIBHBIX BBIPAKCHUN U
pelaTh OCHOBHBIE TUIIBI LIEbIX, PALIMOHAIBHBIX U UPPALMOHAIBHBIX YPABHEHUM U HEPABEHCTB;

v/ IPUMCHATH YpPaBHCHUS M HEPABEHCTBA JUIA PEIICHUS MATEMAaTHYCCKHX 3ajad W 3a1ad W3
pa3IMYHBIX 00JIaCTe HAYKU U peallbHOW KHU3HH;

v/ MOJICITMPOBATh PealibHbIe CHTYAIlWH Ha SA3BIKE alreOpbl, COCTABIIATH BBHIPAKCHUS, YPaBHCHUS,
HEPaBEHCTBA 10 YCIOBUIO 3aJa4M, MCCIIEI0BATh MOCTPOCHHBIE MOJEIN C MCIOJb30BAaHUEM alapara
anreopsr;

v/ IPUMEHSATH CBOMCTBA CTENEHH I MPeoOpa3soBaHMs BHIPAKEHUM, ONEPUPOBATH TTOHATUSIMHU:
MIOKa3aTeIbHOE YPaBHEHHWE U HEPABEHCTBO, PEIIATh OCHOBHBIE THUIIbI MOKA3aTEIbHBIX YPAaBHEHUU M
HEPABEHCTB;

v/ BBINOJHATH  TPEOOPa3’oBaHMsl  BBIPAXKEHHWH, COJCPIKAIIMX  JIOrapu(MBI,  OINEPUPOBATH
NOHATUSAMH:  JIoTapu(MUYecKkoe ypaBHEHHE M HEPABEHCTBO, peIIaTh  OCHOBHBIC  THUIIBI
Jorapu(pMUUECKUX YpaBHEHHUH U HEPABEHCTB;

v/ HaxXOJUTh PENICHUE IPOCTEHUIIINX TPUTOHOMETPHIECKUX HEPABEHCTE;

v/ OllepHpoOBaTh MOHATUSAMU: CHUCTEMa JIMHEHHBIX YPaBHEHWH M €€ pEIICHHE, HCIOIb30BaTh
CUCTEMY JIMHEWHBIX YPAaBHEHUH JJIs PELIEHUS PAaKTUYECKUX 3a/1a4;

v/ HaxOJWTh DEIICHHUE IMPOCTEHIIMX CHUCTEM M COBOKYITHOCTEH palMOHAIBHBIX YPaBHEHHH |
HEPABEHCTB;

v’ OnepupoBaTh MOHATUAMH: (YHKIHUS, CIIOCOOBI 3amaHust (QYHKIHMH, 00JacTh ONpeeeHus |
MHO’KECTBO 3HaU€HUN (QYHKIUH, rpa@uK GYHKIMH, B3aUMHO OOpaTHbIE (PYHKIINH;

v/ OmepHpOBaTh MOHITHIMH: YETHOCTh M HEYETHOCTh (YHKIMH, HYITH (DYHKIMH, TPOMEKYTKH
3HAKOMOCTOSIHCTBA;

v/ HCTIOJIb30BaTh TpAaQUKH GYHKIHIA TS PEIICHUS yPaBHEHHUH,

v CTPOMTH W 4YWTaTh TIpadUKH JMHEHHOW (YHKIMHM, KBAJPATHYHON (DYHKIMH, CTENEHHOM
(YHKLNY C LENbIM [TOKa3aTeleM;

v/ HCTOJIb30BaTh TpapuKh QYHKIMHA IS WCCIIENOBAHUS TPOIECCOB M 3aBUCUMOCTEN IPH
pelIeHnH 3a7ad W3 JAPYrMX Y4eOHBIX MpPEIMETOB U peaJlbHOW >KHU3HHU, BBIpaXaThb (QOpMyliaMu
3aBUCHUMOCTH MEXKy BEIMUMHAMY;

v/ OmepupoBaTh MOHATUSIMH: TEPUOANYCCKAs (YHKIHS, TIPOMEXYTKH MOHOTOHHOCTH (YHKIIHH,
TOYKHM JKCTpeMyMma (QYHKIUHM, HauOosblllee U HauMEHbIIee 3HaueHue (DYHKIUU Ha IMPOMEXKYTKE,
UCIOJIb30BaTh UX JJISl UCCIIE0BaHUS (PYHKLUH, 3aJaHHBIM IpaduKoM;

v’ ornepupoBarth MOHSTUSIMHU: rpaduxu MOKa3aTeIbHOM, norapumMuyeckoin u
TPUTOHOMETPHUUYECKUX (PYHKIMI, N300pakaTh UX HAa KOOPAMHATHON IUIOCKOCTH M MCHOJB30BaTh JUIS
pelleHus: ypaBHEHUN 1 HEPABEHCTB;

v’ u300paxkaTh Ha KOOPJUHATHOM IUIOCKOCTH rpadUKK JTUHEHHBIX YPaBHEHHUI U HCIOIB30BATh HX
JUUISL pEIEHUS] CUCTEMBI JIMHEUHBIX YPABHEHUI;

v/ HCTOJIb30BaTh IpadMKu HYHKIMHA IS UCCIICIOBAHUS MPOIECCOB M 3aBHCHMOCTEH W3 JIPYTHX
y4eOHBIX TUCIHIUINH,

v/ OmepupoBaTh MOHATHAMHU: TIOCIEIOBATEIBHOCTh, apU(MeTHUeCKass M TeOMeTpHYecKast
IIPOrPECCHH;

v/ OmepHpoBaTh MOHATHAMH: OCCKOHCYHO YOBIBAIOIIAs TEOMETPUYECKAsl MPOrPECCHs, CyMMma
OECKOHEYHO YOBIBAIOIIEH T€OMETPUIECKOMN MPOTPECCUH;

v/ 3aj1aBath MOCIEI0BATEILHOCTH PA3IMYHBIME CIIOCO0AMHY;

v/ UCIIOIB30BaTh CBOMCTBA IOCIIEA0BATEILHOCTER U IPOIPECCUI IS PEICHHs PealbHbBIX 3a/1a4
IIPUKIIATHOTO XapaKTepa;



v’ OlepupoBaTh NOHATHAMH: HENpepbiBHAs (GYHKIMS, MPOM3BOIHAS (DYHKIMH, HCIIOJIb30BaTh
TEOMETPUUYECKUHN ¥ PU3MUECKHUI CMBICT TIPOM3BOIHON ISl pEIICHUS 3a/1a4;

v/ HaXxOJIWTh IPOM3BOAHBIE DIIEMEHTAPHBIX (QYHKIMH, BBIYHUCIATH HPOU3BOIAHLIE CYMMBI,
MIPOU3BEICHUS, YACTHOTO (PYHKIIUA;

v/ MCIO0JIb30BaTh MIPOM3BOJHYIO IS MCCIEI0BAaHMUsA (QYHKIIMH Ha MOHOTOHHOCTH M DKCTPEMYMEI,
MPUMEHSTH PE3YJIbTaThl UCCIIEOBAHUSI TIOCTPOCHUIO TPadUKOB;

v/ MCIOJIb30BaTh MPOM3BOAHYIO JJIs HAXOXKIACHHS HAWIYYIIETrO PEUICHHs B MPUKIAIAHBIX, B TOM
YHCIIe COLIMATIbHO-9KOHOMUYECKUX, 3a/1a4ax;

v/ OlepupoBaTh MOHATHAMH: MEPBOOOpasHAs M WHTErPal, [OHUMATh T'€OMETPHYECKHHA |
(bu3nUecKuil CMBICI HHTETpaIa;

v/ HaXxOIHUTh MEPBOOOPA3HbIE BJIEMEHTAPHBIX (YHKIWH, BBIUKCIATH HHTErpal Mo (Gopmylie
Hrerorona-JleiiOnuna;

v/ pemiath MPUKIAJHBIE 3a7a4d, B TOM YHCIE COIMAIbHO-DKOHOMHYECKOTO H (DHU3MYECKOTO
XapakTepa, CpeICTBAMU MaTEMaTHYECKOI0 aHAJIN3a,

v/ OIlepHpOBaTh MOHATHUAMU: MHOXKECTBO, OIIEPAIIMH Hajl MHOKECTBAMH;

v/ HCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHOM armapar Juis ONUCAHHs PEaJbHBIX IMPOILECCOB H
SBIICHUH, IPU PEUICHUH 3a]1a4 U3 IPYTUX YUeOHBIX MPEAMETOB;

v/ OllepHpOBaTh NOHATHAMU: ONPEIEIICHIE, TEOPEMA, CIIECTBUE, JOKA3aTEIbCTBO;

v/ OlepUpoBaTh MOHSATHUSMH: MHOTOIDAHHHK, BBIMYKIBIA ¥ HEBBIITYKJIbI MHOIOIPaHHHUK,
AJIEMEHTHI MHOTOTPaHHUKA, TTPAaBUIILHBII MHOTOTPAaHHUK;

v/ pacno3HaBaTh OCHOBHbBI€ BHJIbI MHOIOIPaHHHMKOB (ITMpaMujia, IMPHU3Ma, TMPSMOYTOJbHBIM
napajuienenunen, kyo);

v’ KJIaCCU(UIMPOBATH MHOTOTPAHHUKH, BBIOMPAst OCHOBAHMS JUIS KIaCCU(PHUKAIMK (BBITYKIIbIE
HEBBIMTYKJIbIE MHOTOTPAHHHMKH, TpaBWJIbHAS MHOTOTPAaHHUKH, TPSAMbIE W HAKIOHHBIE MPHU3MBI,
napasuieNenumne/ibl);

v/ OIepHPOBATH MOHATUAMHU: CEKYIIAs IJIOCKOCTh, CEY4EHUEM MHOTOTPAHHUKOB;

v' OOBSICHATD NIPUHIIMIIBI IOCTPOEHUS CEUYEHUH, UCTIONB3YsI METOJI CIIE/IOB;

v/ CTPOMTH CEYEHHs MHOTOIPAHHMKOB METOJOM CIIEIOB, BBLINOIHATL (BHIHOCHBIE) IIJIOCKHE
YepTEXKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUJI CBEPXY, COOKY, CHHU3Y;

v/ pemiark 3aJa4d Ha HaXOXJIEHHE T€OMETPUYECKHMX BEIMYMH MO 00pasliaM WM aJropuTMam,
MIPUMEHSIS U3BECTHBIE AHATUTUYECKNE METObI IIPU PEIICHUH CTAaHAAPTHBIX MaTEMaTHYECKUX 3a/1a4 Ha
BBIYHCIICHUE PACCTOSHUM MEXIY ABYMS TOYKAMH, OT TOUKH JO MPSAMOM, OT TOYKH JO IUIOCKOCTH,
MEXIY CKPEIIMBAIOIIUMUCS MPSMBIMU;

v/ pemiarh 3ajJa4d Ha HaXOXJIEHHE T€OMETPUUECKHMX BEIMYHMH MO 00pasliaM WM aaropuTMam,
MIPUMEHSIS U3BECTHBIE AHATUTUYECKHUE METObI IIPU PEIICHUH CTaHAAPTHBIX MAaTEMaTUYECKUX 3a/1a4y Ha
BBIYHCIICHUE YTJIOB MEXKAY CKPEIIUBAIOITUMUCSA MPSIMBIMU, MEXKIY MPSIMON U IJIOCKOCTBIO, MEXIY
MJIOCKOCTSIMU, IBYTPAHHBIX YTJIOB;

v/ BBIUMCIIATL OOBEMBI M IUIONIAAM IIOBEPXHOCTEM MHOIOIPaHHMKOB (IIPU3Ma, MUpPAMUIA) C
npuUMeHeHHeM (QOopMys, BBIYUCIATH COOTHOILICHHS MEXAY IUIOMIAIMU TOBEPXHOCTEH, 00bEMaMu
MO00HBIX MHOTOTPAaHHUKOB;

v/ OIlepHpOBaTh MOHATHAMH: CHMMETPHS B IPOCTPAHCTBE, LEHTP, OCh U IIOCKOCTH CUMMETPHH,
IIEHTP, OCh U TJIOCKOCTh CHMMETPHH (PUTYPHI;

v/ M3BIEKaTh, IPEOOPa3OBLIBATH W HMHTEPIPETHPOBATH HH(POPMAIMIO O IPOCTPAHCTBEHHBIX
TeOMETpUUYECKHUX (PUTypax, MpeCTaBICHHYIO Ha YEPTEKAX U PUCYHKAX;

v IPUMEHATH  reoMeTpuyecKkrue  (aKThl IS pElIeHHs  CTEPEOMETPHYECKUX  3ajad,
MpeJoiaraloliuX Hac HECKOJbKO IIAroB pPELIeHUs, €CIU YCJIOBUS MPUMEHEHMs 3a/laHbl B SIBHOU
dopme;

v IIpUMEHATH MPOCTEHINNE IPOrPAMMHBIE CPEICTBA M DJIIEKTPOHHO-KOMMYHHKAIHOHHBIE
CHUCTEMBI MPU PEIICHUHN CTEPEOMETPUUECKUX 3a/1a4;

v’ IIPUBOJMTH MPUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEM B IPHUPOJIE U KU3HH, PACIIO3HABATH
MPOSIBICHUS 3aKOHOB T€OMETPUH B UCKYCCTBE;

v/ NIPUMCHATH IOJYYCHHBIC 3HAHHWS Ha MPAKTHKE: aHAIM3MPOBATh peajbHbIC CHTYallUd M
MPUMEHSTh U3YUYEHHBIC TIOHATHS B MPOLIECCE MOWCKA PEIIeHUs MaTeMaTH4ecKu C(HOpMYIUPOBAHHON
npo0JieMbl, MOJEIUPOBAaTh  peajbHble CUTyallUM Ha  SI3bIKE TIEOMETPHUM, HCCIEI0BaTh
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MPOCTPAHCTBCHHBIC MOJACIU C HCIOJIBb30BAHUCM T'COMCTPUUCCKHUX HOHATHUA U TCOpCM, amIapara
anreOpsl, pemaTh IPaKTHUECKHUEe 3aJa4l, CBA3aHHbIE C HAX0KICHUEM IT€OMETPUUYECKUX BEJTMYHH;

v/ OlepHpoBaTh MOHATHAMHU: MUJIMHIPUYECKAs TMOBEPXHOCTh, O0pa3yOIIUE IHINHIPHIECKOM
MOBEPXHOCTH, UWIMHJIP, KOHUYECKas MOBEPXHOCTh, 00pa3ymoliue KOHMYECKON MOBEPXHOCTH, KOHYC,
ceprueckas MOBEPXHOCTB;

v/ pacro3HaBath Telia BpaleHus (UIMHAP, KOHYC, cdepa u map);

v' 0OBACHATH CIIOCOOBI TTOTYUECHHS TEJ BPAIIICHHUS;

v’ KJIaCCU(UIIMPOBATH B3aHMHOE PACIIOIOKEHUE CPEePhI U TIOCKOCTH;

v/ OIlepHpoOBaTh TOHATHSMH: IIAPOBBIE CETMEHT, OCHOBAaHHWE CETMEHTAa, BBICOTA CETMEHTA,
LIapOBOM CJIOM, OCHOBAHHUE IIAPOBOT'O CJIOSI, BBICOTA LIAPOBOTO CJIOSI, IIAPOBOM CEKTOD;

v/ BBIUHCIIATE OOBEMBI W IUIOMIAAM MOBEPXHOCTEH TeNl BpAINCHHSA, TCOMETPHUUECKHX TeNl C
pUMEHEHUEM (HOPMYIT;

v/ OlepupoBaTh TMOHATHSIMH: MHOTOTPAHHHUK, BIUCAHHBIA B Chepy M ONMHCAHHBIN OKOJO Chepsl,
C(bepa, BIIMCAHHAs B MHOI'OI'PAaHHUK WJIK TCJIO BPAILLICHHA,

v/ BBIYHUCIIATH COOTHOIICHHE MEKTY TUIOIASIMHU [TOBEPXHOCTEN M 00BEMaMH TTOI00HBIX TEIT;

v’ u300paxkaTh u3ydaeMmble (GUIYPHI OT PYKH W C HPUMEHEHHEM MPOCTHIX YEPTEKHBIX
UHCTPYMEHTOB;

v/ BBINOJHATE (BBIHOCHBIE) IUIOCKHE YEPTEKH M3 PHUCYHKOB HPOCTBIX OOBEMHBIX (DUTYpP: BHJI
CBEpXYy, COOKY, CHU3Y, CTPOUTH CEUEHHUE TEJIOM BpAIICHHUS,

v/ U3BJIEKAaTh, WMHTEPIPETHPOBATH M MPEOOPA3OBBIBATH HHPOPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpuuecKux Gurypax, mpeAcTaBIeHHYIO Ha YepTekaxX U PUCYHKAX;

v/ OIlepUpOBATH OHATHSIM BEKTOPOB B IPOCTPAHCTBE;

v BBINOJHATE JIEUCTBUS CIIOXKEHHS BEKTOPOB, BHIYNTAHHE BEKTOPOB M YMHOKEHHE BEKTOpA Ha
YUCII0, OOBSICHATH, KAKUMU CBOMCTBAMM OHM 00J1aJal0T;

v’ IPUMEHATH NPaBHJIa TapajlIesIeuIIe/Ia;

v/ OIepHpOBATH MOHATUSIMH: JIEKAPTOBBI KOOPMHATHI B IPOCTPAHCTBE, BEKTOP, MOJYJIb BEKTOPA,
PaBEHCTBO BEKTOPOB, KOOPAHMHATHI BEKTOPA, YrOJ MEXAY BEKTOPaMH, CKAISIPHOE IPOU3BEACHHE
BCKTOPOB, KOJNIMHCAPHBIC 1 KOMILJIAHAPHBIC BEKTOPLI;

v/ HaXxOJUTh CyMMY BEKTOPOB M TPOM3BEICHHE BEKTOpAa Ha YHMCIIO, YroJd MEKIy BEKTOpaMH,
CKaJIIPHOE MPOU3BECHUE, PACKIIAILIBATH BEKTOP IO IBYM HEKOJUTMHEAPHBIM BEKTOPAM;

v’ 3a]1aBaTh IUIOCKOCTh YPaBHEHUEM B JIEKAPTOBOU CHCTEME KOOPIUHAT;

v IPUMEHSATH  TeoMeTpHYeckre  (AKThl  JUIA  pENIEHHs  CTEPEOMETPHUYECKMX  3aj1ad,
MPEIOJIararoIINX HECKOIBKO IIaroB PEIICHHUs, €CIIA YCIOBHS MPUMEHEHUS 3aJ]aHbl B IBHOU (opMe;

v peuiaTb HpOCTCI\/JIHII/Ie rCOMCTPUYCCKUEC 3aJadyl Ha MNPUMCHCHHEC BCKTOPHO-KOOPAMHATHOI'O
METO0/1a;

v pemiath 3aJadd Ha  J0Ka3aTcJIbCTBA MATCMATHUYCCKUX OTHOIIIEHUU U HaXO0XICHUA
TEOMETPUUECKUX BEIUYMH MO o0pa3laM WIH alropuTMaM, MPUMEHSs HM3BECTHbIE METOMABI TMPHU
PEIICHHU CTAHAAPTHBIX MAaTEMATUUCCKUX 3a/1a4,

v IPUMEHATH TPOCTEHIIME MPOTrPaMMHBIE CPEACTBA W DIIEKTPOHHO-KOMMYHHKAIHOHHBIE
CHCTEMBI TIPU PEIICHUH CTEPEOMETPUIECKUX 3a/1aY;

v’ IPUBOJIHUTH MPUMEPHI MATEMAaTHYECKUX 3aKOHOMEPHOCTEN B IPUPOJIE M KU3HH, PACIIO3HABATH
IMPOSABJICHUEC 3aKOHOB I'€COMCTPHHU B UCKYCCTBE;

v IPUMEHATH IOJyYEHHBIE 3HAaHHMsA Ha NPAKTHKE: aHAIM3MPOBATh pealbHBIE CUTYallMd |
INPUMCHATE HU3YYCHHBIC TOHATHA B MNPOLECCC IMOUCKA PEHICHUA MATEMaTH4YCCKU C(l)OpMHpOBaHHOﬁ
po0JIeMbl, MOJIETTUPOBATh pealbHbIE CHTYAIlMH Ha S3bIKE T€OMETPUHU, HUCCIEIOBATh MOCTPOCHHBIC
MOJIEJIM C HCIOJb30BaHUEM TIE€OMETPUYECKMX IOHATUH M TeopeM, amrmapara airedpbl, pemaTh
MPAKTUYECKH 3a/1a4H, CBSI3aHHBIC C HAX0XK/IEHUEM I€OMETPUYECKHIX BEITHUNH;

v’ YUTaTh ¥ CTPOUTH TAOJHIIBI U THATPAMMEI,

v/ OIlepHpOBaTh IMOHATUAMHU: CpeHee apru(PMETHUYECKOe, MeanaHa, HauOoJbliee, HauMEHbIIEe
3HAYCHUE, padMax MaCCHBa YUCJIOBBIX JaHHBIX;

v/ OIlepHpOBaTh MOHATHAMM: CIyYaiHBIH OSKCHEPUMEHT (ONBIT) M CiIydaiiHOe COOBITHE,
3JIEeMEHTapHOE COObITHE (RJIIEMEHTApHBIN HCXOJ) CIIy4alHOTO OIBITAa, HAaXOJUTh BEPOATHOCTH B
ONbITaX C PABHOBO3MOKHBIMU CJ'Iy‘-I&ﬁHBIMH COGBITPISIMI/I, HaxouTb M CpaBHUBATH BCPOATHOCTU
COOBITUH B U3YyYEHHBIX CITy4alHBIX KCIIEPUMEHTAX;



v/ HaxomuTh W (POPMYJIUPOBATH COOBITHS: TEpecedyeHue U OOBbEIMHCHUE JAHHBIX COOBITHIA,
COOBITHS, IPOTUBOIIOJIOKHOE JAHHOMY COOBITHIO, ITOJIb30BaThCs JuarpaMMamu Jitiepa u ¢popMynoi
CJIO’KEHUS BEPOSATHOCTEH MPH pEIICHUH 3a/1a4;

v/ OmepHpoBaTh MOHATHAMHU: YCIOBHAs BEPOSTHOCTb, HE3aBUCHMbIC COOBITHS, HAaXOHUTh
BEPOSTHOCTH C TIOMOIIBIO MPaBUIJIa YMHOXKEHHS, C TIOMOIIBIO JIEpeBa CIy4aifHOTO OIBITA;

v/ IPUMEHSATh KOMOHHATOPHOE MPABUIIO YMHOXKEHHUS [IPU PEIICHUH 33,134

v/ OIepUpOBaTh MOHATHAMU: UCIIBITAHUE, HE3ABUCUMBIE HUCIIBITAHUS, CEPUsI UCIIBITAHMUI, YCIIeX U
HeyJa4ya, HaXOJUTh BEPOATHOCTU COOBITUH B CEpUM HE3aBMCHMBIX MCHBITAaHUH 10 MEpPBOro ycrexa,
HaXOJIUTh BEPOSATHOCTU COOBITUI B CEpUM UCIIBITAaHUN bepHyuy;

v/ OleprpoBaTh MOHATHAMU: CIIydaiiHas BEJIMYWHA, paclpeeieHHe BEPOSTHOCTEH, TrUarpamMMbl
pacripeiesieHus;

v/ CpPaBHUBATh BEPOATHOCTH 3HAYCHUM CIIy4aiHONW BEJIMYUHBI IO PACIPEICICHUAI0 WIH C
HOMOIIBIO AUArpamu;

v/ OIepUpOBaTh MOHITHEM MATEMATHYECKOTO OXKUIAHUS, IPUBOIUTH IPUMEPDI, KaK IPHUMEHIECTCS
MaTeMaTHYeCKOE OXHJIaHUE CIIydallHOW BEJIUYMHBI, HAXOJUTh MAaTeMaTHYeCKOe OXXHUJaHHE I10
JAHHOMY PacIpeeICHHIO;

v/ HMETh IPEJICTABICHNE O 3aKOHE GOJIBIIHNX YHUCET;

v/ UMETh MPEJICTABICHIE O HOPMAIbHOM PACIIPE/ICICHHH.

3. CTPYKTYPA U COJAEPKAHUE YUYEBHOM JUCIUILIMHBI
3.1. O0beM yueOHO AMCUMIIMHBI M BUAbI Y4eOHO#l padoThl

Bun yuebnoit paboTbl Obvem uacos

MaxkcuMmanbHas yaeOHasi Harpyska (BCero) 330
OO0s3aTenbHast ayIUTOpHAs yueOHasi Harpyska (Bcero) 310
B TOM YHCIIE:

TEOPETHYECKOE 00yUeHne 216

MPAKTUYECKHUE 3aHATUS 94
Umoecosas ammecmayus 6 chopme sxzamena. 14
Koncynpranmm 6
ITepuon ocBoenust nporpammsl: 1 kypc, 1, 2 cemectp.

3.2. TemaTn4yecKuii IJIaH U cOJlePKaHHUe Y1eOHOM TN CHUIITTHHbBI
COJEPKXAHHUE YUEBHOM JUCIHHUITJINHBI

BBenenune

MaremMatrka B HayKe, TEXHUKE, SKOHOMUKE, HH(OOPMAITMOHHBIX TEXHOJIOTHSIX U TIPAKTHICCKOMN

nestenbHOCTH. Llenu u 3a1aun n3ydeHus MaTeMaTuku pu ocBoeHuu crienuanbHocteit CI10.
1. AJITEBPA U HAYAJIA MATEMATHUYECKOI'O AHAJIN3A
Yucaa 1 BLIYMCTIEHUS

Harypanbnsle u niensie uncina. [Ipu3Haky AeIMMOCTH LENBIX YHCEIT.

Panmonaneupie ymcna. OOBIKHOBEHHBIE U JIECATUYHBIC APOOU, MPOIEHTH, OECKOHEYHBIE
nepuoanydeckue npodu. ApudMeTHyecKre Oomepary ¢ pardoHAIBPHBIMA YUCIIaMH, MPeoOpa3oBaHUE
YHCIOBBIX BhIpaXeHUU. [lpuMeHeHue apobOell W TMPOIEHTOB AJiA PEIICHUs MPUKIATHBIX 3a7ad U3
Pa3JIMYHBIX OTpaciieil 3HAHUN U PEaTbHON KU3HHU.

JleiicTBuTenbHBIe uuWCia. PamnuoHanbHBIE W HUppalMOHANBbHBIE uncha. Apudmernyeckue
OTiepaliil C JICUCTBUTEIBHBIMA YncIaMU. [IpuOmkE€HHbIE BBIUMCICHUSA, TpaBUiia OKPYIJICHUS,
MPUKUJIKA U OLIEHKA pe3yJbTaTa BEIYMCICHUM.

Crenenp ¢ mensiM TokazateneMm. CranmapTHas ¢opma 3amucu  JICUCTBHUTEIBHOTO 4YHCIIA.
Hcnonp3oBanue moaxofsimeld (GOpMbI 3alUCH JEHCTBUTENBHBIX YHCEN IS PEIICHHs MPaKTUYECKUX
3a/1a4 U MpecTaBiIeHre TaHHbIX. CTENEeHb C pallMOHAIBLHBIM MTOKa3aTeneM. CBOWCTBA CTEIECHM.



Apudmernueckuil KOpeHb HATYpajJbHON cTerneHu. JeHcTBUS ¢ apupMETHUYECKMMU KOPHIMHU
HaTypaJbHOW CTENECHHU.

Jlorapudm uncna. JlecATUUHBIE U HATYypaJIbHBIE JIOTAapU(PMBI.

CHHyC, KOCHHYC W TaHI'€HC YHUCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHUHYC, apKTaHI'€HC
YKCJIOBOI'O apIyMEHTA.

YpaBHeHUs M HEpaBEHCTBA

ToxnecTBa U TOXKIECTBEHHbIE TPEOOPA30BAHUS.

IIpeoOpa3oBaHue TPUTOHOMETPUYECKUX BblpakeHUH. OCHOBHBIE TPUTOHOMETPUYECKHE
bopmyIbL.

VYpaBHeHME, KOPEHb ypaBHeHUsA. HepaBeHCTBO, peleHne HepaBeHcTBa. MeTo ) MHTEpBaJIoB.

Pemienue nenpix U ApoOHO-pAIIMOHANBHBIX YPaBHEHUI U HEPABEHCTB.

Pemenne nppannoHaabHbIX ypaBHEHUN U HEPABEHCTB.

Pemenne TpUroHOMETPUYECKUX YPABHEHUM.

[IpuMmeHeHNEe ypaBHEHUH M HEPABEHCTB K PEIICHHUIO MAaTEeMaTHMYECKHMX 3a7ad M 3a1ad H3
Pa3IUYHbBIX 00J1aCTe HayKU U peaJIbHOM JKU3HHU.

[IpeoOpa3oBaHue BbIpaXEHUH, COAEPIKAIINX JIOTapU(MBI.

[IpeoOpa3oBanue BEIpAKEHHUN, COACPIKAIINX CTENCHH C PAI[HOHAIBHBIM MTOKA3aTEIICM.

IIprmepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

[TokasaTenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapudmuueckue ypaBHEHHs 1 HEPaBEHCTBA.

CucreMbl JIMHEMHBIX ypaBHEHUH. PelleHune MNpUKIaAHBIX 3aJa4 C TOMOIIBIO CHCTEMBI
JMHENUHBIX YpaBHEHUH.

CucreMbl ¥ COBOKYITHOCTH pPallMOHAIbHBIX YPAaBHEHUI U HEPABEHCTB.

[IpumeHeHne ypaBHEHUN, CHCTEM U HEPABEHCTB K PEIICHUIO MaTEMaTUYECKUX 3aJa4 U 3aJa4 U3
Pa3IUYHbBIX 00J1aCTe HayKU U peaJIbHOM JKU3HH.

DOyHKkuuH U rpaguKku

@Oynk1us, cnocoOsl 3aganus GyHkun. I'padux Gpynxumun. BzaumHo oOpatHble GyHKINH.

OO6nacTh ompeneneHuss U MHOXecTBO 3HadeHud ¢yHkuuu. Hymu ¢ynxoun. Ipomexyrtku
3HaKonocTossHcTBa. UYérHele M Heu€TtHele ¢GyHKuuM. [lepuoanyeckue ¢yHkuuu. IlpomexyTku
MOHOTOHHOCTH (YyHKIMH. MakcuMymbl U MUHUMYMbl QyHkiuu. HawmOomnbiiee u HaumeHbllee
3HaYeHHe (PYHKLUHU Ha IPOMEKYTKE.

CrenenHas QyHKIIMS C HaTypaJlbHBIM U LIENbIM NOoKa3areneM. E€ cBoiicTBa u rpaduk. CBoiicTBa
U rpauk KOpHS n-0if cTeneHu.

Tpuronomerpuyeckass OKpy’HOCTb, ONPEIEICHNE TPUTOHOMETPUUECKUX (DYHKIUN YHCIOBOTO
apryMeHTa.

Tpuronomerpuyeckue GyHKIMU UX CBOWCTBA U TPapUKH.

IToka3zarenbHas u norapudmudeckas GyHKIMH, UX CBOUCTBA U TpaUKH.

Hcnonb3oBanue rpadukoB GyHKIUN A1 peLICHUs] YPAaBHEHUM U TMHEWHBIX CUCTEM.

Hcnonb3oBanue rpadukoB GyHKIUN UL MCCIEIOBAHUS TPOLIECCOB U 3aBUCUMOCTEN, KOTOphIE
BO3HUKAIOT MPU PELICHUHN 3a/1a4 U3 IPYTrUX yUeOHBIX IPEIMETOB U PEATbHOM KU3HU.

Hauyana maTeMaTu4yeckoro anajamsa

ITocnenoBarensHOCTH, CIIOCOOBI 3a/1aHus MIOCJIEI0BATEIBHOCTEN. MOoHOTOHHBIE
MOCIIE0BATEIHHOCTH.

Apudmerndeckas U reoMeTpuueckas rnporpeccuu. beckoHeuHo yObIBaroIasi reoMeTpuyecKas
nporpeccusi. Cymma OeckoHEYHO YObIBarollel reoMmerpuueckoil mporpeccuu. dopmyna CloXKHBIX
poueHTOoB. Vcrosib30BaHne IpOrpeccuu s PELICHHs] pealIbHbIX 3a]1a4 IPUKJIaJHOTO XapaKkTepa.

HenpepriBable pyHKIIMN. MeTo1 MHTEPBAIOB JIJIs pELIEHHs] HEPaBEHCTB.

ITpousBonnas ¢pynkuuu. ['eomerprueckuii u Gpu3nyeckuii CMbICI TPOU3BOIHOM.

[Ipon3BogHbie 3rMeMeHTapHBIX (QyHKIUH. DOpMySbl HAXOXIACHUS IPOU3BOJHOM CYMMBI,
IPOM3BEACHUS M YACTHOTO (DYHKIIUH.

10



[TpuMeHeHHe TPOU3BOMHONW K MCCIENOBAaHUIO (YHKUIUH Ha MOHOTOHHOCTH M 3KCTPEMYMBI.
Haxoxxnenne HanOoJbIIero 1 HaUMEHBIIEro 3Ha4eHUs (YHKIIUU Ha OTPE3KE.

[IpumeHeHne NPOU3BOAHON Il HAXOXKICHHUS HAWIYYIIEro PEIICHUs B NPUKIATHBIX 3a]adax,
JUIs OTIpEZIeNIEHUs] CKOPOCTH IpolLecca, 3a1aHo GOopMyIIoN WK ITpapuKOM.

[lepBooOpaznas. Tabmuia nepBooOpa3HbIX.

WuTterpan, ero reomerpuueckuil 1 gusnueckuil cMpica. Beruncnenue nnTerpana mno gopmyse
Herorona Jlelibuuna.

MHoxkecTBa M JIOTHKA
MHoxecTBO, omepanuu Haj MHoxkecTBamu. Jluarpammer Oiinepa-Benna. I[lpumenenue
TEOPETHUKO-MHOKECTBEHHOTO anmnapara Jyisi ONMCaHUsl PEAIbHBIX IIPOLIECCOB U SBJICHUH, IPU PEICHUN
3a/1a4 U3 Ipyrux yueOHbIX IPEIMETOB.
Onpenenenue, TeopeMa, CIeACTBUE, 10KA3aTEIbCTBO.

2. TEOMETPUA
IIpsimble ¥ II0CKOCTH B IPOCTPAHCTBE.

OcCHOBHbIE MOHATHS cTepeoMeTpuu. Touka, mpsiMasi, MIOCKOCTh, MPOCTpaHcTBO. IloHsATHE 00
AKCMOMAaTHYECKOM IIOCTPOCHHUH CTEPEOMETPHUH: AKCUOMBI CTEPEOMETPHUHM U CICIACTBUS U3 HUX.

B3aumHOe pacnosiokeHue IpsMBIX B IIPOCTPAHCTBE: IEPECEKAIOIIUECS, IapauleIbHBIE U
CKpeluBaroImuecs npsmMsle. [lapamiensHOCTh NPAMBIX U IUIOCKOCTEN B IPOCTPAHCTBE: MapajuICIbHbIE
IpsiMblE B NPOCTPAHCTBE, NApaUIEIbHOCTh TPEX MPSAMBIX, MMAPAJLIEIBHOCTh NPSAMOM U IJIOCKOCTH.
VYrisl ¢ COHANpaBICHHBIMU CTOPOHAMHM, YIOJl MEXKIy HPSMBIMM B IpocTpaHcTBe. IlapamienbHOCTh
IUIOCKOCTEM: TapajulelbHble IIJIOCKOCTH, CBOWCTBAa IapajIeNIbHBIX ILIockocTed. IIpocteitmme
IIPOCTPAHCTBEHHBIE (PUTYPHI HA IIIOCKOCTHU: TETPAdpP, KyO, Mapasuienenumne, IOCTPOCHNUE CECUCHHI.

[lepneHIUKYNAPHOCT MPSAMON U IJIOCKOCTHU: INEPIEHIUKYISPHBIE NPSAMBIE B IPOCTPAHCTBE,
IIPSIMBIE APAJUIEIIbHBIC U NIEPIEHAUKYIIAPHBIE K INIOCKOCTH, PU3HAK MEPIEHIUKYISIPHOCTH IPAMOKN U
IUIOCKOCTH, TEOPEMa O MPSMOM MEPHEHANKYISAPHON IUIOCKOCTH. YIJIBI B IIPOCTPAHCTBE: YTOJI MEXIY
IIPSAMON M IUIOCKOCTBIO, JIBYIPAaHHBIM yroJI, JUHEHHBIN Yrojl AByrpaHHoOro yria. Ileprnennukynsp u
HAKJIOHHBIC: PACCTOSHUE OT TOYKH 1O IUIOCKOCTH, PACCTOSTHUE OT MPSAMOM 0 IIJIOCKOCTH, MPOEKIUS
¢burypsl Ha IUIOCKOCTb. lleprneHauKyIsIpHOCTh IUIOCKOCTEW: MpPU3HAK MEPHEHAUKYISIPHOCTH JBYX
mockocTei. Teopema 0 TPEX MEepIEHIUKYIAPAX.

MHuororpaHHuKHu

[TonsiTe MHOTOTpaHHWKA, OCHOBHBIE DJIEMEHTHl MHOTOTPAHHWKA, BBHIMYKJIBIE U HEBBITYKIIbIE
MHOTOIPAaHHHUKHU, pa3BEpTKa MHororpaHHuka. [lpusma: n-yroinpHas npusma, rpaHd U OCHOBAaHHS
MpU3MBI, TIpsMas W HaKJIOHHAas, OOKOBas ¥ TIOJIHAs TOBEPXHOCTh Mpu3Mbl. [lapamienenurnen,
NPSIMOYTOJIBHBIA TapaJyieNienune] U ero cpoiicTBa. [lupammpa: n-yronbHas nupamMuaa, TpaHU U
OCHOBaHUSI TMHPaMUJIbI, OOKOBash W TOJHAs TOBEPXHOCTh MUPaMUbI, MPAaBWIbHAs U YyCEUEHHAs
nupamMuja. DJIEeMEeHTbl IpU3Mbl U nupaMujibl. [IpaBuibHbIE MHOTOTPAHHUKH: MOHATHE MPaBUIBLHOTO
MHOTOT'PaHHHUKA, TTpaBUJIbHAS TPU3Ma W MpaBUJIbHAS MTHpaMua, MPaBWIbHAS TPEYrobHAs MTUpamMuaa
Y TIPaBUIIBHBIN TeTpadpa, Ky0. [IpencraBienue o nmpaBUIbHBIX MHOTOTPaHHUKOB: OKTadIp, TOAEKAdIP
1 ukocadp. CedeHne Mpu3Mbl U MAPAMU/IBI.

CummeTpusi B MPOCTPAHCTBE: CUMMETPHUS OTHOCHUTEIBHO TOYKH, MPSAMOM, IUIOCKOCTH.
DJIeMEHTH CAMMETPHUH B TUpaMuax, apauieienuneaax, MpaBuiIbHbIX MHOTOTPAaHHUKAX.

Brruncnenue 3>meMEHTOB MHOTOTPAaHHHMKOB: pEOpa, auaroHanu, yriabl. [lmomaas OGOKOBOM
MOBEPXHOCTH W TIOJTHOW TMOBEPXHOCTU MPSMOW MPHU3MBI, TUIONIAAh OCHOBAHUM, TeOpeMa O OOKOBOI
MOBEPXHOCTH TpsAMO mnpusMbl. [lnomanas OOKOBOW TOBEPXHOCTH M TOBEPXHOCTH TMPABUIBHOU
MApaMUJIbl, TEOpEMa O TUIOMAIU yceu€HHOM mupamuibl. [lorstne 00 00béMe. OOBEM MHUpaMHIIbI,
MPU3MBI.

[TogoOuebIe Tena B mpocTpancTBe. COOTHOIIEHUST MEXY TIIOMIAISIMH ITOBEPXHOCTEH, 00hEMaMu
MOIOOHBIX TEIl.

Tena BpaleHus
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[lunmuHapuyeckass MOBEPXHOCTh, OOpa3yloOIUe  IMIIMHIPUYECKOW  IOBEPXHOCTH,  OCh
WIMHAPUYECKON MOBEpXHOCTH. [{MamHap: ocHOBaHMS W OOKOBasi MOBEPXHOCTh, 00pa3yrolas 1 och,
IUIOIIAAb OOKOBOH U TIOJTHOM MOBEPXHOCTH.

KoHnnueckass MOBEpXHOCTh, O0Opa3ylolIie KOHUYECKOH IMOBEPXHOCTH, OCh U BEpIIMHA
KOHHUYECKOW moBepXxHOCTH. KOHyC: OCHOBaHME M BepUIMHA, 00pa3yromas U oCbh, IUIOMAAb OOKOBOW U
MOJTHOM TOBEPXHOCTH. YCEUYEHHBI KOHYC: OOpa3yrollue W BBICOTA, OCHOBaHHME W OOKOBas
MOBEPXHOCTb.

Cdhepa w map: 1eHTp, pamuyc, AMaMeTp, IUIOMAAb IOBEpXHOCTH cdepbl. B3ammuoe
pacrionioskeHre cepbl U TUIOCKOCTH, KacaTellbHasl INIOCKOCTh K cdepe, MIomaas chepsl.

N3o0paxxeHune Tena BpanieHus Ha III0CKOCTH. Pa3BEpTka muimuHapa 1 KOHYyca.

KomOuHanmu ten BpalieHuss 1 MHOTOTPaHHUKOB. MHOTOTpaHHHK, OMUCAHHBIA OKOJIO cepl,
cdepa, BMcaHHast B MHOTOTPAaHHUK, WM TEJIO BPAILICHHSL.

[Tonstue 06 06bEMe. OcHOBHBIE CBOMCTBA 00BEMOB Ten. Teopema 06 00BEME TPAMOYTOJIBHOTO
napaienenunena u cieacreue u3 He€. O0bEM nmmuHApa, kKonyca. O0bEM MIapa u iIomaab chepsl.

[TomoGHBIe Tena B npocTpancTBe. COOTHOIICHUE MEXTY ILIOMIAIIMU TIOBEPXHOCTEH, 00bEMaMu
MOTOOHBIX TEJ.

Cevenue nuiIMHIpa (MapauiebHO U TEPIICHIUKYIISPHO OCH), CEYCHUE KOHYyca (TapajuiebHOe
OCHOBAHHMIO U TIPOXO/ISIIIEE Yepe3 BEPIINHY), CEUCHHE IIapa.

BekTopb! M KOOPAMHATHI B IPOCTPAHCTBE

BekTtop Ha miockoctd ¥ B npocrpaHcTBe. CIIOKEHME M BBIUMTAHUE BEKTOPOB. Y MHOMKEHUE
BEKTOpa Ha 4ucio. PasnokeHwe BekTopa MO TpEM HEKOMIUIAaHapHBIM BekTopaM. IIpaBuna
napajuienenunena. Pemenue 3anad, cBA3aHHBIX C IPHUMEHEHUEM IPaBWJ ACHCTBUM C BEKTOPAMH.
IIpssMoyrosbHas cuctemMa KoopauHatr B npoctpaHcTse. Koopaunarsl Bekropa. IIpocreiimue 3anaun B
KOOpAMHATax. Yroa Mexnay BekropaMu. CkalaspHOE NpPOU3BEINCHHE BEKTOPOB. BrlunciieHue yrios
MEXAY NPSIMBIMU U IUIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIM METOJ IPHU PELICHUH I'€OMETPUYECKUX
3a1ad.

3. BEPOATHOCTDb U CTATUCTUKA
Cay4aiinble cOObITHS U BEPOATHOCTH.

[IpencraBneHne AaHHBIX ¢ HOMOLIBI0 Tabnmuu M guarpamMm. CpeaHss apudmeTHueckoe,
MeauaHa, HauOoJplllee M HauMEHbIIEEe 3HAUYEHUE, pa3Max, JAUCIEpPCHs M CTaHAApTHOE OTKIOHEHHE
YHCIIOBBIX HAOOPOB.

CrnyuyaiiHble SKCHEpUMEHTHI (OMBITHI) W CllydaliHble COOBITHS. OJEeMEHTapHbIE COOBITUS
(ucxozpl). BeposiTHOcTh ciyyaifHOro coObITHs. BIM30CTh YMCTOTBI M BEPOSATHOCTU COOBITHIA.
CrnyyaliHble OIBITHI C PaBHOBO3MOXHBIMU 3JIEMEHTApHBIMH COOBITHSIMH. BeposTHOCTH cOObITHIT B
OTIBITaX C PABHOBO3MOXKHBIMH JIEMEHTAPHBIMHU COOBITHSMHU.

Onepauuy HajJ COOBITUSMU: MEepecedeHHe, OOBbEIUHEHHE, IPOTUBOIOJIOKHBIE COOBITHS.
Juarpammsl Diinepa. @opmya ClI0KEHUs BEPOATHOCTEM.

VYcioBHas BEpOSTHOCTb. YMHOKEHHE BeposiTHOCTEW. JlepeBo cCiydailHOro 3KCIEepUMEHTA.
®dopmyia noiaHO# BeposaTHOCTH. HezaBucumbie COOBITHS.

Komb6unaropaoe mnpaBuino ymHoxkeHus. IlepectaHoBku u ¢akropuan. Yucio coueraHuil.
Tpeyronsauk ITackans. @opmyna 6unoma HeroToHa.

bunapHblii ciydaliHbI ONBIT (KMCHBITaHUE), ycleX M Heygada. He3aBuCHUMBbIE HUCHBITAHUS.
Cepus HE3aBUCUMBIX UCTIBITAHUH 110 TepBoro ycnexa. Cepus HE3aBUCUMBIX MCTIbITaHUNA bepHyy.

Cay4aiiHble BeJIMYMHBI U 3aKOH 00JIBIINX YHCEJI.

Crnydaiinas BennumHa. Pacnipenenenue BepostHocTel. Jmarpamma pacnpenenenus. [Ipumepsl
pacripesielieHuil, B TOM 4ucIie, TeOMeTpruiYeckoe 1 ONHOMUHAIIBHOE.

YucnoBble XapaKTEPUCTUKH CIYyYalHBIX BEJIMYMH: MaTeMaTUYECKOe OKHMJIaHUE, TUCIEepCUs U
CTaH/JapTHOE OTKJIOHEHUs. [Ipumepbl NpUMEHEHHsS MAaTeMaTU4ECKOro OXKUAAHMS, B TOM YHCIE B
3alayaXx M3 MOBCEIHEBHOW JXM3HM. MareMaTuueckoe OXKHMJIaHWEe OWHAPHOW CITy4ailHOW BEJTUYHHBI.
MaremaTnueckoe 0>XKMIaHUE CyMMBI CIIy4alHbIX BEJIMYMH. MaTreMaTH4eCcKOe OXKHUAAHUE U JUCIIEPCUs
reOMETPUYECKOr0 1 OMHOMHMHAIBHOTO paclpe/ieleHuH.
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3akoH OONBIIMX YHCEN W €ro pojb B Hayke, mpupoje U oOuiectBe. BrIOOpOUHBIH MeTonq

HUCCIIENOBAHUMN.

[Ipumepsl HENPEPBIBHBIX CllydyalHbIX BeIU4uH. [loHATHE O MIOTHOCTH pacnpeneneHus. 3aaauy,
IIPUBOALINE K HOPMAIBHOMY pacipenencHuio. [IonsaTue o HopManbHOM pacIpeleIcHUH.

TEMATHYECKOE INTAHUPOBAHHME

KommuecTBo yacos

Bun yae6HO# paboThI Teopernueckoe [IpakTnueckue
o0yueHue 3aHATHUS
Aymutopnsie 3anatusi. Cogeprkanue o0ydeHusl.

1. Anzebpa u nauana mamemamuiecKo20 AHAIU3A 116 54
1.1 Yucna v BeIYHCIICHUS 36 14
1.2 YpaBHeHHS 1 HEPABEHCTBA 28 16
1.3 ®ynkimu u rpaduku 12 4
1.4 Hagayia MaTeMaTHYECKOTO aHAIIN3a 34 18
1.5 MHo>ecTBa U JIOTHKa 6 2
2. 'eomempus 66 26
2.1 BeKTOphI M KOOPAMHATHI B IIPOCTPAHCTBE 12 4
2.2 IIpsiMble ¥ IIIOCKOCTH B IPOCTPAHCTBE 18 8
2.3 MHOTOrpaHHHUKH 20 8
2.4 Tena BpamieHus 16 6
3. Beposamnocmo u cmamucmuka 34 14
3.1 Ciyuaiiable cOOBITHS U BEPOSITHOCTU 18 8
3.2 CiryyaifHple BETMUMHBI M 3aKOH OOJIBIINX YHCEIL. 16 6
Hmozo 216 94
Bceero 310

[TpomexyTouHas aTTectanus B popme sx3amena 14

4. ®OHA OIEHOYHBIX CPEIACTB /Jisd ITPOBEJIAEHUSA NMPOMEXYTOYHOM
ATTECTAIA OBYYAIOIIUXCHA IO JUCHHUIIJIMHE.
4.1. Oomme cBeaeHus

1. | IluknoBas KoMHcCHs €CTECTBEHHOHAYYHBIX AUCLHUIUINH

2. | CennanbHOCTh 13.02.11 Texnudeckass  dKCIUTyaTanus W OOCITy>KMBaHUE
UIEKTPUUECKOTO U DJIEKTPOMEXaHMUYECKOro 00opyJoBaHUs (110
OTpaciisiM)

3. | ®opma oOyueHus OuHas

e

JucuurmHa

OJ1.07. MaremaTuka

5. | ®opma arrecTalMM IO | IK3aAMEH

y4eOHOM TUCIMITIIMHE

4.2. XapaKTepuCcTHKA OCHOBHBIX BH/10B Y4eOHOM 1eATEJbHOCTH CTYICHTOB

Conepxxanue XapakTeprucTHKa OCHOBHBIX BUAOB AESTEIbHOCTH CTYJEHTOB
o0OyueHus (Ha ypoBHE y4eOHBIX NEHCTBHIN)

Baenenue O3HakOMJIEHME C POJIbIO MaTeMaTHUKA B HAyKe, TEXHHUKE, DSKOHOMHUKE,
WH(OPMAIIMOHHBIX TEXHOJOTHUSAX U MPAKTUIECKON e TeNbHOCTH. O3HAKOMIIEHUE
C LEIAMU W 3aJa4yaMy M3Y4€HUsS MATEMATHKH MPU OCBOECHUHM CHEHUATBHOCTEH
CIIO

. AJITEBPA 1 HAYUAJIA MATEMATHUYECKOI'O AHAJIU3A
Yuncna u OnepupoBaHue TMOHIATHUSMH: PAIMOHAJIBHOE W JIEUCTBUTEIIBHOE YHCIIO,
BBIYMCJICHHS OOBIKHOBEHHAS U JIECATHYHAS APOOb, TPOIECHTHI.

BemmonHenne — apudMeTHUECKMX ~ ONepaluii ¢ palMOHAIbHBIMU U
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JIEACTBUTEIILHBIMU YUCIIAMH.

Bbimonnenne  npuOMMKEHHBIX — BBIUMCIEGHUM,  UCHOJB3ys  IpaBHIIa
OKpYIJICHUS, HAXOKACHUE IIPUKUIKHA U OLEHKH pe3y/IbTaTa BEIYUCICHUN.

OnepupoBaHue MOHATUAMU: CTENECHb C LIEJIBIM II0OKa3aTeaeM, CTaHAApTHas
dopma 3amucu  IEHCTBUTENBHOTO YHCIA, KOPEHb HATYpajJbHON CTENCHH,
UCNOJb30BaHUE NoAXoxsdmed (opMbl 3amucu JEHCTBUTENBHBIX 4YHCEN IS
peLIeHUs IPAKTUYECKUX 3a]1a4 U IPEICTABICHUS JaHHBIX.

OnepupoBaHue NOHATUSAMM: CHUHYC, KOCHHYC M TaHI'€HC IPOH3BOJIBHOIO
yIia, HCIOJb30BAaHME 3alUCH  IPOM3BOJBHOIO  yrjia 4Yepe3 oOpaTHbIE
TPUTOHOMETPUUYECKHE (DYHKIIHH.

OnepupoBaHue NOHATUAMU: HATYpalIbHOE, LIEJIO€ YHUCIIO, MCIOJIb30BAaHUE
IIPU3HAKOB JEJIMMOCTH LIEIBIX YHMCEIl, PA3JIOKEHHUE YUCIIa HA TPOCThIE MHOXKUTEIN
JUIS pelleHus 3a1a4.

OnepupoBaHKe MOHATUEM: CTEIIEHD C PAMOHAIBLHBIM [TOKA3aTEIEM.

OnepupoBaHue MOHATUAMU: JIOTapUPM YUCIIA, NECATUYHBIE U HAaTypaJbHbIE
J0rapudMBl.

DyHKIMHU U
rpaduku

OnepupoBaHue MOHATUAME: PYHKIHUS, CIIOCOOBI 3aaHus (YHKIIUU, 00JIACTh
OIpeNieIeHuss U MHOXXECTBO 3HaueHuil (yHKuuH, rpaduk (yHKLUUH, B3aUMHO
oOpaTHbIe GYHKIUH.

OnepupoBaHue MOHATHSAMU: UYETHOCTP W HEYETHOCTh (YHKLUUHU, HYIH
(GYHKIIMH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA.

Hcnonb3oBanue rpadukoB GyHKUUHN 11 pellieH s ypaBHECHUH.

[Toctpoenne u uyrteHue rpa@UKOB JHUHEWHON (QYHKIUH, KBaJpaTUYHON
(GyHKLNY, CTENEHHON (QYHKIMH C 1IeJIbIM MIOKa3aTesIeM.

Hcnons3oBanne rpadukoB (GYHKIUH JIT HMCCICIOBAHUS IPOLIECCOB U
3aBUCUMOCTEH MpH peIIeHUH 3a/1ad U3 JAPYrHX y4yeOHBIX IPEIMETOB M pealbHON
KU3HH, BEIpaKeHUE (PopMyliaMu 3aBUCUMOCTH MEK/y BEIUIHMHAMHU.

OnepupoBaHue TMOHATHAMM: NepuoaUYecKass (QYHKUUS, MPOMEXYTKH
MOHOTOHHOCTH (QYHKIMH, TOYKM OKCTpemMyMa (yHKUWH, Haubojbllee U
HalMEHblllee 3HadeHHe (QYHKIMM Ha MPOMEXYTKE, HUCIOIb30BaHUE WX JUIs
UCCIIeI0BaHMs PYHKINM, 3aJaHHBIX TpapuKOM.

OnepupoBaHue NOHATUAMU: TpadUKU MMOKA3aTENbHON, Jorapu(pMUIEecKoOl 1
TpUrOHOMEeTpHuecKux (yHKIM. M300paxkeHrne nx Ha KOOPAMHATHOM IIIOCKOCTH
Y UCTIOJIb30BAaHUE [ PELICHUs YPAaBHEHNUN U HEPABEHCTB.

N300paxeHnne Ha KOOPAMHATHOM IIJIOCKOCTH TIpadUKOB JIMHEHHBIX
YPaBHEHHUI U UCIOJIb30BAaHUE UX JIJISl PELICHUS CUCTEMBI JIMHENHBIX YPABHEHUM.

Ucnonp3zoBanue rtpadukoB (QYHKIUN 711 UCCIEAOBAHHUS TPOIECCOB U
3aBHCUMOCTEN U3 IPYTruX y4eOHbIX AUCHUIUIMH.

VYpaBHeHus u
HEpaBEHCTBA

OnepupoBaHHe MOHATUSAMU: TOXKIECTBO, YpaBHEHME, HEPABEHCTBO, LIENOE,
paluoHaIBbHOE, UPPALMOHAIBHOE YPAaBHEHHUE, HEPABEHCTBO, TPUTOHOMETPUUECKOE
YpaBHEHHUE.

Beimonnenne npeoOpa3oBaHMi  TPUTOHOMETPUYECKHX  BBIPRKEHUH U
pelIeHne TPUTOHOMETPUYECKUX YPABHEHHM.

Beinonnenue npeoOpa3oBaHMii LENbIX, PALMOHATIBHBIX U UPPALIMOHAIBHBIX
BBIDAKEHU W pelIeHUe OCHOBHBIX THIIOB IE€JIBIX, pPAUUOHAIBHBIX U
UPPALMOHAIBHBIX YPABHEHUN U HEPABEHCTB.

IIpuMeHeHne ypaBHEHWH W HEPABEHCTB I PEUICHUS MaTEeMaTHYeCKHX
3aJa4 ¥ 3a/1a4 U3 Pa3InYHbIX 001acTeil HAYKU U pealbHOM KHU3HH.

MonenupoBaHue peanbHBIX CHUTyallUd Ha SI3bIKE airedpbl, COCTaBIIEHUE
BBIDAKCHUM, YpaBHCHUM, HEPABEHCTB II0 YCIOBUIO 3aJayd, HCCIEJOBaHUE
IIOCTPOEHHBIX MOJIENIEH ¢ UCIOIBb30BaHUEM alapaTa anreOpsl.

[IpuMeHeHHe CBOMCTB CTEMEHM [UId TPeoOpa3oBaHUs  BBIPAKCHUH.
OnepupoBaHue NOHATHAMM: ITOKA3aTENbHOE YPABHEHUE U HEPABEHCTBO. Pemenne
OCHOBHBIX TUIIOB IIOKA3aTEJIbHBIX YPABHEHUI U HEPABEHCTB.
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Beimonnenue mpeoOpa3oBaHU BBIPAXKEHUH, COIEpKAIIUX JIOTapU(MBbI.
OnepupoBaHue MOHATUAMHU: JIOIApU(PMHUUECKOE YpaBHEHHE M HEPABEHCTBO.
Pemnienne OCHOBHBIX THUIIOB JIOTapU(PMHUUYECKUX YPABHEHUI 1 HEPABEHCTB.

HaxoxneHne pemeHuil NpocTeHINX TPUTOHOMETPUUYECKUX HEPABEHCTB.

OnepupoBaHHe MOHATUAMU: CUCTEMA JIMHEHHBIX YPAaBHEHUM U €€ pelleHue.
Hcnonp30BaHME CHCTEM JIMHEWHBIX YPABHEHMM I DPEIIEHUS IPAKTUYECKUX
3a/1a4.

Haxoxnenue pELICHU TPOCTEHIIMX CUCTEM M  COBOKYIHOCTEH
palMOHAIbHBIX YPABHEHUN U HEPABEHCTB.

MogenupoBaHue peanbHbIX CHUTyallUH Ha fA3bIKE alreOpbl, COCTaBJIEHUE
BBIDAKCHMM, YPaBHEHUW, HEPAaBEHCTB M CHUCTEM II0 YCJIOBHMIO 3a/auH,
UCCJIEI0BaHNE IOCTPOCHHBIX MOJIENIEH C MCIOJIb30BAaHUEM amnapaTa aireopsl.

Hauana
MaTEMATUUECKOTO
aHaian3a

OnepupoBaHue TMOHATHSIMH: TOCIEIOBATEIBHOCT, apu(METHUeCKas |
reOMETpUYECKasi POTPECCHH.

OnepupoBaHue TMOHATUSAMHU: OCECKOHEYHO YyOBIBAIOMIasi TeOMeTpUYecKas
nporpeccusi, cyMmMa 6€CKOHEYHO yOBbIBAIOIIEeH reOMEeTPUUECKOM MPOTPECCHH.

3aanue moCcIeI0BaTeIbHOCTH PA3IMYHBIME CIIOCO0AMMU.

Hcrnonp30BaHWEe CBOWCTB  IOC/IENOBATEIBHOCTEH M MPOTPEcCUid s
pelICHHs pealTbHBIX 33]1a4 MPUKJIAJHOTO XapaKTepa.

OnepupoBaHue TMOHATHSAMH: HENpEpbIBHAS  (QPYHKIMS, MPOU3BOTHAS
¢byHkuu.  Mcnonp3oBaHUE  TEOMETPHYECKOTO H  (PU3MYECKOTO  CMBICTA
MIPOM3BOHOM IS PEIICHHUS 3a/1a4.

Haxoxnenue MPOM3BOJTHBIX JJIEMEHTAPHBIX (DYHKIHMA, BBIYUCICHUC
MPOU3BOHBIX CYMMBI, TPOU3BEICHHUS, YACTHOTO (DYHKIIUH.

Hcnonp30BaHWe  MPOWM3BOMHOW Ui HCCenoBaHUS — (QYHKIMKM  Ha
MOHOTOHHOCTh M JSKCTPEMYMbI, MPHUMEHEHHE pPE3yJIbTaTOB HCCIECIOBAHUSI K
MIOCTPOCHUIO TPAPHKOB.

Hcnonp30BaHre MPOU3BOAHON TSI HAXOXACHUS HAMIIYUIIETro PEIIeHUs B
MIPHUKIIATHBIX, B TOM YHCJIE COITUATBHO-DKOHOMUYIECKHX, 3a1a9ax.

OnepupoBaHue TMOHITHSIMH: TE€PBOOOpa3Hasi W HHTErpaj, MOHMMAaHUE
TEOMETPHUYECKOTO M (PU3NICCKOTO CMBICITIA MHTETpaia.

HaxoxneHue  mepBOOOpa3HBIX dJIEMEHTapHBIX (DYHKUIUN, BBIYMCICHUE
uHTerpana no popmyne Hototona-JIeiiOnuna.

Pemennie mpuUKIamHBIX 3a/lad, B TOM YHCIE COLUATbHO-YKOHOMHYECKOTO M
(U3HYECKOTO XapaKTepa, CPEACTBAMI MATEMAaTHICCKOTO aHAIH3a.

MHoskecTBa U

OHepI/IpOBaHI/Ie MOHATHAMU: MHOXKCCTBO, OIICpallu HaJl MHOKECCTBAMU.

JIOTHKa Hcnonp30BaHWe TEOPETUKO-MHOKECTBEHHOTO ammapara s ONKUCaHUus
peaJbHBIX TPOLECCOB W SBIEHHM, NMPU pEleHUM 3ahad W3 APYruX Y4eOHBIX
PEIMETOB.
OnepupoBanue MOHSTHUSIMHU: OIIpeZICIICHUE, TEeopeMa, CIICICTBHE,
JI0Ka3aTeIbCTBO.
2. TEOMETPUA
Bekrtops! OnepupoBaHue MOHATUSIMH BEKTOPOB B IPOCTPAHCTBE.
KOOpJMHATHI B BreimonHenue AEMCTBHM CIIOKEHHS BEKTOPOB, BBIYMTAHUSA BEKTOPOB U
MIPOCTPAHCTBE YMHOXEHHS BEKTOpa Ha YMCII0, OObsICHEHHE, KAKMH CBOMCTBAMHU OHU 00Ja/1atoT.

[TpuMmeHeHne npaBuiia napaieenunea.

OnepupoBaHue MOHATHSAMH: JI€KapTOBBI KOOPJIWHATHI B IPOCTPAHCTBE,
BEKTOP, MOJyJb BEKTOpAa, PABEHCTBO BEKTOPOB, KOOPAMHATBl BEKTOpa, YroJl
MEXIy BEKTOpaMH, CKAJIPHOE IPOU3BEICHHE BEKTOPOB, KOJUIMHEAPHBIE U
KOMIUTAHApHBIE BEKTOPBI.

HaxoxJeHne cyMMbl BEKTOPOB M IPOU3BEACHUS BEKTOPA HAa YHCIIO, YIJia
MEXly BEKTOPAMHU, CKaJIIPHOTO MPOU3BEIEHUS, PaCKIaAbIBaHUE BEKTOPA IO IBYM
HEKOJUIMHEAPHBIM BEKTOpaM.

3a/laHueE IIOCKOCTH YPAaBHEHUEM B IEKapTOBOM CUCTEME KOOPIMHAT.
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[TpuMeHeHHE TeoMeTpUYecKUX (PaKTOB JUISl PEIICHUS CTEPEOMETPUUYECKHUX
3a[a4, MPEANOoIaralouuX HECKOIbKO I1aroB PEIIEHUs, €CIIN YCIOBUS IPUMEHEHNUS
3aJaHbl B IBHOH (opme.

Pemenne mnpocTedmmx reOMEeTpUYECKUX 3aJad Ha MPUMEHEHHE BEKTOPHO-
KOOPJHMHATHOI'O METO/a.

Pemenne  3amau Ha J0OKa3aTeIbCTBA MAaTEMaTHYECKMX OTHOLIEHUM U
HAXOXKJCHUS T€OMETPHUUECKUX BEJIMYUH 110 00pa3aM Uil ajJroputMam, NpuMeHss
W3BECTHBIE METO/BI IIPU PEIIEHUH CTAaHJAPTHBIX MATEMATUYECKUX 3a/1a4.

IIpuMeHeHHe TPOCTEHIINMX IPOTrPaMMHBIX CPEICTB U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIX CUCTEM IIPH PEIICHUN CTEPEOMETPUYECKHUX 3a1a4.

IIpuBeneHrne NpuUMEPOB MATEMAaTHYECKUMX 3aKOHOMEPHOCTEH B MpPUPOJE U
JKU3HU, PacllO3HaBaHUE MPOSIBICHUN 3aKOHOB T€OMETPUHU B UCKYCCTBE.
IIpuMeHeHre MMONYy4eHHBIX 3HAHUM HA MPAKTUKE: aHAJIU3 PEaIbHBIX CUTYaLU U
IIPUMEHEHNE U3YyYCHHBIX ITOHATHH B IIPOLIECCE MTOMCKA PEIICHUS MATEMAaTUYECKU
chopmupoBaHHOM MpoOsieMbl. MoienupoBaHuEe pEeaIbHBIX CUTYalluid Ha S3bIKE
FEOMETPUM, HCCIEJOBAaHUE IIOCTPOCHHBIX MOJEIEH C  HCIOJIb30BaHUEM
FEOMETPUUECKUX TIOHATUM M TeopeM, ammapata anredpol. Pemienue
IIPAKTUYECKHX 3a/a4, CBA3aHHBIX C HAX0XKJICHUEM I'€OMETPUUECKUX BEIUYHH.

IIpsimMble 1
IUIOCKOCTH B
IIPOCTPAHCTBE

OnepupoBaHu€e MOHATUAMU: TOUKA, IPsAMasi, IIOCKOCTb.

IIpuMeHEeHHE aKCMOM CTEPEOMETPUU M CIEICTBUH W3 HUX IIPU PELLICHUU
r€OMETPUYECKUX 3a1a4.

OnepupoBaHue NOHATHUAMHU: TNAPALIEIBHOCTD M MEPHEHAMKYIAPHOCTH
IIPSAMBIX U IIJIOCKOCTEM.

KnaccugunupoBanue B3aMMHOI'O pacloyIOKEHUS MPSIMBIX U IJIOCKOCTEH B
IIPOCTPAHCTBE.
OnepupoBaHue MOHATUAMU: JBYTPaHHBIN yrojl, 'paHu ABYI'PaHHOIO yria, pedpo
JBYTPAaHHOI'O yIJIa, JIMHEMHBIM Yroa JABYTPaHHOIO YIUVIa, IpajaycHas Mepa
JBYT'PaHHOI'O yIJIa.

MHororpanHuku

OnepupoBaHHue TOHITUSMHU: MHOTOTPAaHHHK, BBIIYKIBIA W HEBBITYKJIbBIHA
MHOT'OT'pPaHHMK, 3JIEMEHTHI MHOTOTPaHHUKA, PaBUJIbHBI MHOTOI'paHHHUK.

Pacno3HaBaHue OCHOBHBIX BHJOB MHOTOTPAaHHMKOB (IIMpaMuja, MpU3Ma,
IpSAMOYTOJIbHBIN Mapaiiesnenunen, Kyo).

KnaccupunupoBanue  MHOTOTpaHHHMKOB,  BBIOMpas  OCHOBaHMS s
KIacCU(UKaUU (BBIMYKJIBIE M HEBBIMYKIbIE MHOTOTPAHHUKH, TpaBUIIbHBIC
MHOTOTPAaHHHKH, IPSIMbIE U HAKIIOHHBIE TIPU3MBI, TTApaJUICIICITUIIC IBI).

OnepupoBaHue HOHSATHAMMU: CeKyIas IIJIOCKOCTB, CEUYECHUEM
MHOTOTPaHHHKOB.

OOBsiCHEHNS TPUHIUIIOB IOCTPOEHUS CEUEHH, UCTIONb3YSl METO/I CIIEIOB.

[TocTpoeHne ceuyeHU MHOTOTPAHHHUKOB METOJIOM CJIE/IOB, BBINOJIHEHUE
(BBIHOCHBIX) TUIOCKMX YepTeKeill M3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BHI
CBEpXy, COOKY, CHH3Y.

Pemenue 3aau Ha HaXOXXJIEHHE TN€OMETPUYECKUX BEIMYMH MO 0oOpasnam
WIA ITOPUTMaM, NMPUMEHSS M3BECTHBIC aHAIUTHYECKHUE METOJBI TIPH PEIICHUN
CTaHJAPTHBIX MAaTEeMAaTHYECKUX 3a]lad Ha BBIUMCIIEHUE PACCTOSHUN MEXIy JBYMS
TOYKaMHM, OT TOYKM JIO TPSIMOH, OT TOYKHM JO IUIOCKOCTH, MEXIY
CKPELIMBAIOIIUMUCS MPSIMBIMH.

Pemenne 3amau Ha HaxXoXJIE€HUWE TEOMETPUYECKHX BEJIMYMH MO oOpas3nam
WIA ITOPUTMaM, MPUMEHsSs M3BECTHHIC aHAIWTHUYECKHUE METOMbI NMPH pEIIeHUH
CTaHJApPTHBIX MaTeMaTHYeCKMX 3a7ad Ha BbIUHUCICHHE VYIJIOB  MEXIY
CKPELIMBAIOIIMMUCS TPAMBIMH, MEXIYy NpPSIMOM U IUIOCKOCTBIO, MEXIY
IUIOCKOCTSIMU, JIBYTPaHHBIX YIJIOB.

Bbruucnenne 00BEMOB M IUIOMIAJEH MOBEPXHOCTEH MHOTOTPAHHUKOB
(mpu3ma, mupamMuaa) ¢ MpUMEHEHHEM (HOPMYJI, BEIYUCICHHE COOTHOIICHUS MEXTY
IUIOINASIMU TOBEpXHOCTEH, 00bEMaMu TOJJOOHBIX MHOTOI'PAaHHHUKOB.
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OnepupoBaHue NOHATUSMHU: CUMMETPUS B IPOCTPAHCTBE, LIEHTP, OCbh U
IUIOCKOCTh CUMMETPUH, LIEHTP, OCh U INIOCKOCTh CHMMETPUU (PUTYPBHI.

W3Bneuenne, mnpeoOpa3oBaHWE M MHTEPIPETUPOBAHHE HHMOPMAIMH O
IPOCTPAHCTBEHHBIX F€OMETPUYECKUX (PUrypax, IPeACTAaBICHHYIO Ha 4epTekKax U
pPUCYHKaX.

[TpumeHeHue reomeTpudeckux (akTOB JUIsl PEIICHUS CTEPEOMETPUYECKHUX
3a/1a4, MPEANOIaraolMX HAaC HECKOJbKO IIAaroB pEIIEHUs, €ClIU YCIOBUS
IPUMEHEHHUs 3aJJaHHBIX B IBHOM QopMme.

IIpuMeHeHHe TPOCTEHIINMX IPOTrPaMMHBIX CPEICTB U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIX CUCTEM IIPH PEIICHUN CTEPEOMETPUYECKHUX 3a1a4.

IIpuBeneHre NMpUMEPOB MATEMaTHYECKMX 3aKOHOMEPHOCTEH B MPUPOAE U
JKU3HU, PacllO3HaBaHUE MPOSIBICHUN 3aKOHOB T€OMETPUHU B UCKYCCTBE.
IIpuMeHeHre MMONYy4eHHBIX 3HAHUM HA MPAKTUKE: aHAJIU3 PEaIbHBIX CUTYaLU U
IIPUMEHEHNE U3YyYCHHBIX ITOHATHH B IIPOLIECCE MTOMCKA PEIICHUS MATEMAaTUYECKU
chopmynupoBaHHOM TTpoOIemMbl. MoenpoBaHnue peaabHbIX CUTYaIlUi Ha S3bIKE
FE€OMETPHUM, HCCIEJOBAHUE IPOCTPAHCTBEHHBIX MOJEIEH C HCIOJIb30BAHUEM
FEOMETPUUECKUX TIOHATUM M TeopeM, ammapata anredpol. Pemienue
IIPAKTUYECKHX 3a/a4, CBA3aHHBIX C HAX0XKJICHUEM I'€OMETPUUECKUX BEIUYHH.

Tena BpameHnus

OnepupoBaHue TOHATHUSIMU: IMIMHAPUYCCKAs MMOBEPXHOCTH, 00pa3yroIue
HWIMHAPUYECKONM  TOBEPXHOCTH,  IMJIMHIP, KOHHUYECKas  IOBEPXHOCTb,
00pa3yromme KOHNIECKOU MMOBEPXHOCTH, KOHYC, CepuyecKasi TOBEPXHOCTb.

PacnioznaBanue Ten BpaieHus (HUIUHAP, KOHYC, cepa u map).

OO0ObsicHeHHE CIOCOOOB IOJTyUEHUs TEJl BpalllCHUS.

KiaccudunupoBanue B3aMMHOTO pacIioioKeHUs chephl U MIIOCKOCTH.

OnepupoBaHue TOHSATUSMU: IIAPOBOM CErMEHT, OCHOBAHHE CETMEHTa,
BBICOTA CETMEHTA, IAPOBOM CJIOM, OCHOBAHHWE IIAPOBOIrO CJIOSA, BHICOTA IIAPOBOTO
CJ1081, IIAPOBOM CEKTOP.

Brbruncnenne o00BEMOB W IIIOmIaZel TOBEPXHOCTEH Ten BpalleHus,
TEOMETPUUYECKHX TEJI C MPUMEHEHHEM (POPMYIL.

OnepupoBaHue TMOHATHSAMH: MHOTOTPAHHUK, BIMCAaHHBIA B cdepy u
OTMHUCAHHBIN OKONO cdephl, cdepa, BIUCAHHAS B MHOTOTPAHHUK WJIH TEJO
BpaIlCHUS.

Brrunciienrie COOTHOMIEHUN MEX/Ty TUIOMIASIMU TOBEPXHOCTEH 1 00BEMaMu
MOJOOHBIX TEIL.

N3o00paxenue uzydyaemble (GUTyp OT pyKH U C NPUMEHEHHEM IPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BrimoniHeHre (BBIHOCHBIX) IUIOCKUX YEPTEXEH W3 PUCYHKOB TMPOCTHIX
00BEMHBIX GUTYp: BUJI CBEPXY, COOKY, CHU3Y, CTPOUThH CEUEHUE TEIIOM BPAIICHHUS.
W3Bneduenne, WHTEpPNpEeTUpOBAHWE U MpeoOpa3oBaHue HUHPOPMALUHU O
MIPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (PUTYpax, MPEACTaBICHHOW Ha YyepTexax U
pUCYHKaX.

3. BEPOATHOCTb U CTATUCTHUKA

Cnyyalinbie
COOBITHS U
BEPOSTHOCTH

UreHre ¥ IOCTPOSHUE TAOJHII U HATPAMM.

OnepupoBaHue TOHATUSMHU: CpelHee apuMeTHUecKoe, MeIuaHa,
HauOoJIbIIIee, HAMMEHBIIICE 3HAYCHNE, pa3MaX MAacCHBA YHUCIIOBBIX JJAHHBIX.

OnepupoBaHue MOHATHIME: CTyYailHBIA YKCIIEPUMEHT (OIBIT) U CIy4aifHOE
coObITHE, 3JIEMEHTapHOE COOBITHE (AJIEMEHTApHBIH HCXOM) CIYy4alHOTO OIBITA.
HaxoxaeHre BEpOSTHOCTH B OIBITAX C PaBHOBO3MOXKHBIMH CIy4alHBIMH
coObiTHsiMH. HaxoXIeHne W CpaBHEHHE BEPOSTHOCTH COOBITHH B W3YYEHHBIX
CIIy4aifHBIX SKCIIEPUMEHTAX.

Haxoxnenue u GopMynupoBaHHE COOBITHI: TIEpeceUeHUs U O0BEIUHEHUS
JAHHBIX  COOBITUH, COOBITHII, TPOTUBOMOJOXKHBIX JaHHOMY  COOBITHIO,
WCIIOJIB30BaHUE JuarpamMMamM Oisiepa U (GopMyJT CIOKEHUSI BEPOSTHOCTEH IMpu
pelIeHnH 3a/ad.
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OnepupoBaHue TMOHATHUSMHU:  YCIOBHasi BEpPOSITHOCTb, HE3aBUCHUMBbIEC
coObiTusi. HaxokeHue  BEpOSITHOCTH C IOMOINBIO MpaBWJia YMHOXKEHHUS, C
MIOMOIIBIO IEPEBA CIYYallHOTO OIIBITA.

[TpumeneHre KOMOMHATOPHOTO MIPaBUJIa YMHOKEHUS IIPU PEIICHUH 3a7ay.
OnepupoBaHue TMOHSATUSMU: MCHBITAHUE, HE3aBUCUMBIC HCIBITAHUS, CEPUS
UCIBITAaHUH, ycrex M Heyaada. HaxoxaeHue BEpOSITHOCTH COOBITUH B CEpUU
HE3aBUCUMBIX MCIBITAHUM [0 TepBOro ycmexa. HaxoxjaeHue  BepOSTHOCTH
COOBITHH B CEpUU UCTIBITAHUN bepHysum.

Crny4aiinbie
BEJIMYMHBI
3aKOH OOJIBIINX
YHCelL.

OnepupoBaHue TOHATUSAMHU: ClydyailHas  BEJIMYMHA, paclpe/iesieHue
BEPOSITHOCTEM, TMarpaMMbl pacipeieICHuUs.

CpaBHeHHE  BEpPOATHOCTM  3HAYEHUW  CIy4yallHOM  BEJIMYMHBI 1O
pacupeeNeHUIO WK € TOMOILBIO JHarpaMM.

OnepupoBaHue TOHSATUEM MATEMAaTUYECKOTO OXKUJAHUSA, IPUBEJCHUE
IIPUMEPOB, KaK MPUMEHSETCSI MAaTEMaTHYECKOE OKUJAHUE CIYyYalHON BEIMYMHBI.
Haxoxaenre maTeMaTu4ecKkoro OKUIaHus 10 JAHHOMY pacipeAcsICHUIO.

3HAKOMCTBO C 3aKOHOM OOJIBIINX YHCET.
3HaAKOMCTBO C HOPMAJIbHBIM PACIIPEICIICHUEM.
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4.3. Pe3yJ’[LTaTbI OCBOCHHUHA yqeﬁnoi’l AUCHUIIJIMHBI, ITOJIC/KAIUE IMTPOBEPKE

Pe3ynbpTaThl OCBOEHUS OCHOBHBIX BU/I0B Y4eOHOMI 3ananus
Pa3nenst n Bunast u popmbl
JeSITeTbHOCTH . Ne mpunoxenus
TeMBbI . . KOHTPOJIS 3HAaHUH
CTYJICHTOB (Ha ypOBHE Y4COHBIX JICHCTBHIN) (YMK)
Bsenenue O3HaKOMJIEHHE C POJIbIO MAaTEMAaTUKU B HAyKe, TEXHUKE,

JKOHOMHUKE, UH(GOPMAITMOHHBIX TEXHOJOTHIX u
MPAKTUYECKON JeaTeabHOCTH. O3HaKOMIIEHHE C UEISIMH U
3aJjadyaMd  M3YYCHHs  MaTeMaTHKH  TNPH  OCBOCHHUU
cnenuansHocter CI1O

1. AJITEBPA 1 HAYAJIA MATEMATHUYECKOI'O AHAJIM3A

Yucna 1 BEIUHCIIEHUS

OnepupoBaHue  MOHATUSMH:  pallMOHAIBHOE U
JNEHCTBUTENBbHOE YHCIIO, OOBIKHOBEHHAS U AeCATUYHAs JpoOb,
MIPOLICHTHI.

Brmonnenue apudmeTnyecKkux oreparuii c

panuOHaJIbHBIMU U IIGP'ICTBI/ITGJILHBIMH HYHUCJIaMHU.

Breimonnenue HpI/I6J'II/I)KéHHLIX BLIqHCHeHHﬁ, HCIIOJIb3Ys
mpaBujia OKPYIJICHUSA, HAXOXKIACHUC IMPUKUAKK W OUCHKH
pe3yiibTatra BBIUKCIICHHUH.

OHGpHpOBaHI/IG IHOHATHAMMU CTCIICHb C OCJIbIM
IMMoKa3arejieM, CTaHAapTHasA cbopMa 3aliucu HCﬁCTBHTeHbHOFO
quciia, KOPCHb HaTypaJII)HOfI CTCIICHHU, HCIIOJIb30BAaHHUC
HO,I[XOI[S[H_[Cﬁ (l)OpMBI 3alliucu ﬂeﬁCTBHTCHBHBIX YUCCII OJIA
PEIICHHUA MMPAKTUYCCKUX 3aaa4 U NPEACTABIICHUA JaHHBIX.

Bxongnoit

Texywuti
OpoOHTAIBHBIA U
VHIUBUIYAJIbHBIN
ompoc

Tect

CamMocrogTenabpHas
pabora

Ilpomesxcymounvoiii

YMK: TecTsl 111 BXOZHOIO KOHTPOJIS

YMK Bomnpocsl no Temam «Pa3Butue
noHsATUA O uyucie», «KopHu, crenenw,
norapudmel»y, «OCHOBHBIE  TIOHSTHS
TPUTOHOMETPUIY.

YMK tect no teme «Jlorapudm.
CsoiicTBa orapudmoBy.

YMK rect no teme «OCHOBHBIE
(GhOpMyYITBI TPUTOHOMETPUI.

YMK Cam. pabora o teme «Panuannas

OnepupoBaHHie NOHATUAMM: CHUHYC, KOCUHYC U TaHreHc | [IpakTuueckas Mmepa yria. CHHYC, KOCUHYC, TaHT€HC U
IIPOM3BOJILHOTO YIJIa, UCIIOJIB30BAHUE 3AIMCH IPOU3BOJILHOIO | pabora Ne 1 KOTAHT'€HC YHCTIay.
yria yepe3 oOpaTHbIE TPUTOHOMETPHUECKUE (PYHKIIUH. [TpakTuyeckas YMK Cam. pabora no reme «PopmMyIbl
OnepupoBaHue MOHATUAMU: HaTypalibHOe, Ienoe | padota Ne 2 MIPUBEICHUS.
YHCII0, UCIIOIB30BAaHUE MPU3HAKOB JETUMOCTH LenbIX yucedn, | [IpakTuueckas YMK Cawm. pabota no teme «OOpaTHbIe
pa3JIoOKEHUE YHuCla Ha MPOCThIE MHOMKUTENW Ul pemeHus | padora Ne 3 TPUTOHOMETpHYECKHE QYHKLIUNY.
3aad. [TpakTuyeckas
OnepupoBaHHe MOHSATHEM: CTENEHb C palMOHAIbHBIM | paboTa Ne 4 YMK npaktuueckas padorta Ne 1
HoKa3aTeseM. [TpakTuyeckas YMK npaktuueckas padota Ne 2
OnepupoBaHue MOHATUSAMHU: JIoTapudM uuca, pabota Ne 5 YMK npaktuueckas padorta Ne 3
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Pe3ynbTaThl OCBOEHUS OCHOBHBIX BUI0B yUEOHOMH 3anaHus
Paznensl u Buapl u hopmbl
JeSITeIbHOCTH . Ne mpunosxenust
TEMBI . . KOHTPOJISI 3HAaHUM
CTYACHTOB (Ha YpOBHE Y4eOHBIX ACHCTBUII) (YMK)

JIECATUYHBIC U HATYPAIbHBIC JTIOTapU(PMBI. [IpakTnueckas YMK npakrudeckas padbora Ne 4
pabota Ne 6 YMK npaktuueckas padora Ne 5
[IpakTrueckas YMK npakrudeckas padora Ne 6
pabota Ne 7 YMK npaktuueckas padora Ne 7
KonTponbhas YMK KouTtponbHas pabota 1o Teme
pabota «Yucna u BBIYUCICHUS»
VYpaBHeHUS U OnepupoBaHue NOHITUAMU: TOXKAECTBO, YpaBHEHHE, | Iexyuyuti
HEpaBEHCTBA HEPAaBEHCTBO, II€JIOE, pauuoHainbpHOE, uppauuoHanpHoe | @ponraneueli U | YMK Bompockl o teme «YpaBHeHus U
ypaBHEHUE, HEPABEHCTBO, TPUTOHOMETPUYECKOE YpaBHEHUE. | MHAMBUIYaJbHBIM | cUCTeMbl ypaBHeHUU. HepaBeHcTBa U
Beinonnenne mnpeoOpa3zoBaHUi TPUTOHOMETPUYECKUX | OIPOC CHCTEMBbI HEPABEHCTBY
BBIPAKECHHUU M pELICHUE TPUTOHOMETPUYECKHUX YPABHEHMI.
Beinonnenne npeoOpa3oBaHuil LEbIX, palMOHAIBHBIX | [Ipomedcymounbiii
U UPPALMOHAIBHBIX BBIPAKEHMM M peuieHue  OCHOBHBIX | IIpakTmueckas YMK npaktuueckast padora Ne 8
THUIIOB LEJIbIX, PAI[HOHAIBHBIX U UPPAlMOHATIBHBIX YpaBHEHHH | paboTa Ne 8 YMK npaktuueckas padota Ne 9
Y HEPaBEHCTB. [TpakTnueckas YMK npaktudeckas padora Ne 10
[IpuMeHeHne ypaBHEHHH M HEpaBEHCTB JJs pelieHus | padora Ne 9 YMK npaxtuueckas padota Ne 11
MaTeMaTUYeCKUX 3a7ad M 3a7ad U3 pa3iauuHblx oOiactei | [IpakTtuueckas YMK mnpaktuueckast padora Ne 12
HAyKH U PEAIbHOM JKN3HHU. pabota Ne 10 YMK npaxtrueckas padora Ne 13
MopenupoBanne pealbHBIX CHTyauud Ha A3bIke | [IpakTudeckas VMK mnpaktuueckas pabora Ne 14
anreOpbl, COCTaBIIEHUE BhIpaXKEHUH, ypaBHEeHUH, HepaBeHCTB | pabora Ne 11 YMK npaxtuueckas padora Ne 15
0 YCJIOBMIO 3a/1a4M, UCCIIEJOBAHUE MOCTPOEHHBIX Mozenel ¢ | [IpakTuueckas
UCIIOJIb30BaHUEM ammapaTa anreOpsl. pabota Ne 12 YMK KoutponsHast pabotra 1mo Teme
[IpumeHneHue cBOMCTB cremeHu aisi mnpeodpaszoBanus | [Ipaktuueckas «YpaBHEHHS Y HEPABEHCTBA.
BelpakeHUl.  OmnepupoBaHue TMOHATUAMU: TIOKazaTenbHoe | pabora Ne 13
ypaBHEHHE W HEpaBeHCTBO. PemieHne  OCHOBHBIX THUNOB | [IpakTHueckas
MIOKAa3aTeNIbHBIX YPAaBHEHUH U HEPABEHCTB. pabota Ne 14
Beinonnenune npeoOpa3oBaHuit BbIpaKeHMH, | [IpakTnueckas
cogepxammx Jjorapumel. OmnepupoBaHue MOHATHAMHU: | pabota Ne 15
jgorapuMuueckoe ypaBHEHHE M HEpaBeHCTBO. PemieHue
OCHOBHBIX  THMNOB  jorapudmuyeckux  ypaBHeHuil  u | KonTponbHas
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Pe3ynbTaThl OCBOEHUS OCHOBHBIX BUI0B yUEOHOMH

3amauus

Paznensl u Buapl u hopmbl
JESATEIIBHOCTH . Ne npunoxenus
TEMBI . . KOHTPOJISI 3HAaHUM
CTYACHTOB (Ha YpOBHE Y4eOHBIX ACHCTBUII) (YMK)
HEPABEHCTB. pabota
Haxoxnenue pelieHui IIPOCTEUIINX
TPUTOHOMETPUYECKUX HEPABEHCTB.
OnepupoBaHue MOHATHSAMM: CHCTEMAa  JIMHEHHBIX
ypaBHEHHUH U e€ peuieHue. Mcnonp3oBanue cuCTeM JTMHEUHBIX
YpaBHEHUH I pEllICHUs IPAaKTUYECKUX 3a/1a4.
Haxoxnenune pEIIEHUH NPOCTEMIINX CHUCTEM U
COBOKYITHOCTEW pallOHAIbHBIX YPABHEHUN U HEPABEHCTB.
MognenupoBanue peanbHBIX CUTyallUd Ha  SI3bIKE
anreOpbl, COCTaBIIEHUE BBIPAKEHUH, YpaBHEHUH, HEPABCHCTB
U CHCTEM IO YCIIOBHUIO 33Ja4H, UCCIIEIOBAaHUE NOCTPOCHHBIX
MoJIeJIeH ¢ UCII0JIb30BaHUEM alrapaTa ajareopsl.
OyHKIUYN U TpapUKU OnepupoBaHue  NOHATUSAMH:  (QYyHKIUsS, cnocoOsl | Texyuuii
3amanus (QyHKOWM, OONacTh ompeaeneHus u MHOXecTBO | @pontansHblii  u | YMK Bonpocs! o teme «@yHKINH.
3HaYeHUH QyHKUUM, Tpaduk (QyHKIMM, B3aUMHO OOpaTHble | MHAUBUAYaIbHbIH | [loHATHE O HEMPEepBIBHOCTU (DYHKLIUN»,
GyHKIINH. onpoc «CBoticTBa pyHKIIMNY», «CTETICHHBIE,
OnepupoBaHue NOHATUSAMU: YETHOCTH U HEUYETHOCTH noka3zaresbHbIe, JOrapuPpMHUUECKUE U
GyHKIMY, HyIU QYHKIUHU, TIPOMEKYTKH 3HAKOIIOCTOSIHCTBA. Tect TPUTOHOMETpHUUECKHUE (QYHKIUU.
Hcnonb3oBanue rpadgukoB (QyHKIMA Ui perieHus OOpatTHble TPUTOHOMETPUYECKHE
YpaBHEHUM. CamocrosiTenbHast | QyHKIUN»
[Toctpoenue u ureHue rpapuKoB JMHEHHON (QyHKIUH, | paboTa

KBaJpaTUYHON (QYHKIMHM, CTENEHHON (QYHKIUH C ULEIbIM
IIOKAa3aTENIEM.

Hcnonp3oBanue rpadpukoB GyHKIMHN A UCCIe10BaHUS
IIPOLIECCOB M 3aBUCUMOCTEN NpHU PELICHUH 3a7ad U3 JIPYrux
y4eOHBIX TMPEAMETOB U pealbHOM JKU3HH, BbIpaXKEHHE
(dopMynaMu 3aBUCIMOCTH MEXy BETUYMHAMU.

OnepupoBaHue MOHATUSAMU: NepUoanueckas (QyHKIUS,
IPOMEXYTKM MOHOTOHHOCTH (DYHKIIMH, TOYKH HKCTpeMyMa
byHKIIMHA, HAUOOJIBIIIEEe ¥ HAUMEHbIIIEE 3HAaUCHHE (PYHKITUN Ha
IPOMEXYTKE, HCIOJb30BAaHME WX ISl MCCIEAOBAHHUSA

IIpomescymounwiii
[IpakTnueckas
pabota Ne 16
[IpakTnueckas
pabota Ne 17

YMK Cawm. pabora no teme «O6iacth
ornpeneneHus: GyHKIU».

YMK npaktuueckas padota Ne 16
YMK npaktuueckas padota Ne 17
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Paznensl u
TEMBI

Pe3ynbTaThl OCBOEHUS OCHOBHBIX BUI0B yUEOHOMH
JESATEIIBHOCTH
CTYJEHTOB (Ha YPOBHE Y4E€OHBIX JCHCTBUIA)

Buapl u hopmbl
KOHTPOJISI 3HAHUU

3ananus
No nipunoxenus
(YMK)

GyHKIMHA, 3a1aHHBIX TPpahUKOM.

OnepupoBaHue MOHATUSAMH: TpadUKH IMOKA3aTEIbHOH,
JOrapu(pMHUUECKO U  TPUTOHOMETPUUYECKUX  (YHKLUH.
N300paxeHne MX Ha KOOPAMHATHOM  IUIOCKOCTH H
MCII0JIb30BaHUE JIS PEIIECHUS YPABHEHUM U HEPABEHCTB.

N300paxeHre Ha KOOPIAUHATHOW IIOCKOCTU TpauKOB
JUHEMHBIX YPAaBHEHMM M MCIOJNb30BAaHME WX Ul PEIICHHUS
CHUCTEMBI JINHEVHBIX YPABHEHUM.

Hcnonb3oBanue rpadukoB GyHKUUN 17151 UCCIIE0BAaHUS
IIPOLIECCOB U 3aBUCUMOCTEHN U3 APYrUX YU4e€OHBIX IUCHUIUIMH.

Hauana
MaTEMATUYECKOTO
aHann3a

OnepupoBaHue  TOHATHSAMHU:  IOCJIEIOBAaTEIbLHOCTD,
apudMeThIecKasi ¥ reOMeTpHIecKasi IPOrPECCHH.

OnepupoBaHre NOHATUAMU: OECKOHEYHO YOBIBAOIIAS
reoMeTpuyecKas mporpeccus, cymma OECKOHEUHO
yOBIBAIOIIEH reOMETPUIECKON TPOTPECCUH.

3amanue IOCJIEIOBATEIIbHOCTH Pa3TUYHBIMUA
croco0aMu.

Hcnonp3oBanne CBOMCTB IIOCIEAOBAaTEIbHOCTEH |
MPOTpecCUil JUIsl PEIIeHUs pealbHBIX 3a7ady MPHUKIATHOTO
Xapaxrepa.

Texywuii
@poHTaNBHBI U
WHUBH1yaJIbHBIN
ompoc

Tect

Ilpomesxcymounvoiii

YMK Bonpocs! o rTemam
«IlocnenoBarensHocTn», «IIponsBognas
U ee npumeHenuey, «Marerpai u ero
IIPUMEHEHUE)

VMK Ttect no teme «lIpaBuia u
dbopmynsl mudPepeHITIPOBAHMS Y.

OnepupoBaHue MNOHATUSAMM: HempepbiBHas (yHkuus, | [IpakTuueckas YMK npaktuueckas padota Ne 18
npou3BoaHas QyHKIuHU. Mcnonp3oBaHue reomeTpuueckoro u | padora Ne 18 YMK mnpaktuueckas padora Ne 19
(Gu3M4ecKoro cMpIcia MPOU3BOIHOM /IS PELICHUs 3a/1aY. [TpakTrueckas YMK npaxtuueckas padota Ne 20

HaxoxneHrne mNpou3BOJIHBIX 3J€MEHTApHBIX (QyHKIMM, | padoTta Ne 19 YMK mnpaktuueckas padorta Ne 21
BBIUNCJIEHHE ITPOU3BOJHBIX CYMMBI, IIPOU3BeeHUs, yacTHOro | [IpakTnueckas YMK npaktuueckas padota Ne 22
G yHKIIHH. pabota Ne 20 YMK npakrudeckas padora Ne 23

Hcnonp3oBaHne Npou3BOAHOM s uccnenoBanus | [Ipaktuueckas YMK npakrtuueckas padota Ne 24
(GyHKIIMM HAa MOHOTOHHOCTb M OJKCTPEMyMbI, IpHMeHeHue | padorta Ne 21 YMK npaktuueckas padorta Ne 25
pe3yIbTaTOB UCCIIE0BAHUS K TTOCTPOCHUIO ITPaHUKOB. ITpakTrueckast YMK npaxtuueckas padota Ne 26

Hcnonp3oBaHne  MPOU3BOJHOM  JUIsi  HaxoxkJeHus | padborta Ne 22
HAaWIYYLIEr0 peleHWs B MNPUKIAAHBIX, B ToM uucie | [Ipaktuyeckas YMK KounTponpHast pabora 1o Teme
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Paznensl u
TEMBI

Pe3ynbTaThl OCBOEHUS OCHOBHBIX BUI0B yUEOHOMH
JESATEIIBHOCTH
CTYJEHTOB (Ha YPOBHE Y4E€OHBIX JCHCTBUIA)

Buapl u hopmbl
KOHTpPOJISL 3HAaHUU

3ananus
No nipunoxenus
(YMK)

COLIMAJIbHO-OKOHOMHYECKHUX, 3a1a4ax. pabota Ne 23 «Havajia MaTeMaTHUECKOTO aHAJIN3a»
OnepupoBanue  HOHATHSAMH:  nepBooOpaszHas  u | [IpakTrueckas
UHTErpaj, HNOHUMaHME TeoMeTpuyeckoro M (Qusnueckoro | padora Ne 24
CMBICJIa HHTETpaJIA. [TpakTrueckast
Haxoxnenue MepBOOOpa3HBIX  JJIEMEHTApHBIX | pabota Ne 25
¢GyHKUIMHd, BeIYHMCICHHE WHTerpaia mo ¢opmyne Herorona- | [Ipaktuyeckas
JleliOHMLIA. paborta Ne 26
Pemienne npuknagHbIX 3amad, B TOM YHCIE COLMUAIBHO-
SKOHOMHYECKOro U (U3MUECKOro xapakrepa, cpeiacrsamu | KonrposbHas
MaTEMaTUYECKOTr0 aHaJn3a. pabora
MHosxecTBa U JIOTHKA OnepupoBaHue MOHATHAMH: MHOXECTBO, omepauuu Haxn | Texywuii YMK Bomnpocsl 1o reMe «MHOXKECTBO U
MHO>KECTBaAMH. @pOHTANBHBI U | JIOTHKAY.
Hcnonp30BaHnEe TEOPETUKO-MHOXKECTBEHHOI'O allapara | MHIUBULYyalbHbIN
JUIl ONMCAaHUS pealbHBIX IPOLIECCOB M SBICHUH, IIPH | OIPOC
pELIeHUHU 3aj]a4 U3 APYTUX YUeOHBIX TPEIMETOB.
OnepupoBaHue MOHATHSIMM:  ONpENENEeHUEe, Teopema, | [Ipomedxcymounviti
CJIEICTBHE, 10KA3aTEIBbCTBO. [TpakTrueckas YMK npaktrueckas padota Ne 27
paborta Ne 27
2. TEOMETPHA
BexTops! 1 KoopAMHATHI B OnepupoBaHue MOHATUSAMHU BEKTOPOB B POCTPAHCTBE. | 1exyuyuti
IIPOCTPAHCTBE Beinonuenue JNENUCTBUAN CIOKEHUS BEKTOpOB, | ®ponTanbHbii 1 | YMK Bomnpocs! no teme «KoopanHatel u
BbIUWTAHUS BEKTOPOB M YMHOXEHHUS BEKTOpAa Ha YHCIIO, | MHAUBUIYaJIbHBIA | BEKTOPBI»
00BsICHEHUE, KAKUMU CBOWCTBAMM OHM 00J1aJJat0T. ompoc
IIpuMeHeHne npaBuiIa napayIesIenuneaa.
OnepupoBaHHe MOHATUAMU: JeKapToBbl KoopauHaThl B | CamoctostensHas | YMK Cam. pabota o reme «BekTopsl.
IPOCTPAHCTBE, BEKTOpP, MOIYyJb BEKTOpa, paBEHCTBO | paboTa Mopnynb BeKTOpay.
BEKTOPOB, KOOPAMHATBI BEKTOPA, Yrojl MEXKIY BEKTOPAMH,
CKAIPHOE TPOW3BEIACHUE BEKTOPOB, KOJUIMHEApHBIE W | [Ipomesicymounbli
KOMIUTAHApHBIE BEKTOPBI. [TpakTnueckas YMK npaxtuueckas padota Ne 28
HaxoxxneHne ~ CyMMBI BEKTOpPOB W TpousBeneHus | padora Ne 28

BCKTOpAa Ha 4YHUCIIO, Yyrjla MCXKAY BCKTOpAMH, CKAJSIPHOI'O

YMK npakrtuueckas padota Ne 29
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Paznensl u
TEMBI

Pe3ynbTaThl OCBOEHUS OCHOBHBIX BUI0B yUEOHOMH
JESATEIIBHOCTH
CTYJEHTOB (Ha YPOBHE Y4E€OHBIX JCHCTBUIA)

Buapl u hopmbl
KOHTpPOJISL 3HAaHUU

3ananus
No nipunoxenus
(YMK)

NPOM3BEACHUS,  pacKiIaJblBaHHE  BEKTOpa IO  JIBYM
HCKOJUIMHCAPHBIM BCKTOPAM.

3ajaHMe IUIOCKOCTH YPaBHEHHEM B JIGKAPTOBOM
cHCTEeME KOOPMHAT.

[lpumeHeHne reoMeTpudecKuX (AKTOB ISl PEUICHHS
CTEPEOMETPUYECKHUX 3ajJad, NPEINOIaraloIiuX HECKOIBKO
IaroB PEIICHUS, €CIM YCIOBUS IPUMEHEHHUSI 33/1aHbl B SIBHOU
dbopwme.

Pemienne  mpocTedIMX TreoMETpUYECKHX 3ajad Ha
MPUMECHEHHUE BEKTOPHO-KOOPAMHATHOTO METO/A.

Pemrenne 3ajad Ha J0Ka3aTeNbCTBA MATEMAaTHYECKUX
OTHOILIEHUU H HaxXOXIACHUA TCOMCTPUYCCKUX BCIWYHUH I10
o0pa3iaM WM aaropuTMaM, NMPUMEHSS WU3BECTHBIC METOIbI
IIpU pCHICHUHN CTAHAAPTHBIX MAaTCMATHUYCCKUX 3aay.

[IpuMmeHeHrne TPOCTEHIINX TPOrPAMMHBIX CPEJICTB U
SJICKTPOHHO-KOMMYHHUKAIIUOHHBIX CHUCTEM IIpU PCUHICHUHA
CTEpEOMETPUYECKHUX 3a]1a4.

IIpuBenenue IIPUMEPOB MaTeMaTHYEeCKUX
3aKOHOMEPHOCTEl B TPUPOJE U JKU3HH, paACIO3HABaHHE
HpOHBJ’IeHI/II\/II 3aKOHOB I'€COMCTPHHN B UCKYCCTBE.

[TpruMmeHeHre moMy4YeHHBIX 3HAHUI Ha MPaKTHUKE: aHAIIN3
PCATBbHBIX CI/ITyaHI/Iﬁ U NPUMCHCHUC NU3YYCHHBIX OHATHH B
Mpolecce MOUCKA PEIICHUS] MaTeMaTHIeCKU
chopmupoBaHHO PoOIEMBbI. MOETMpOBaHNUE PEATHHBIX
CUTYyaIlMi Ha SI3bIKE TEOMETPUH, UCCIIETOBAHNE TTOCTPOSHHBIX
MOJIEJIEN ¢ UCIIOJIb30BAHNEM F€OMETPUYECKHUX ITOHATUH U
TeopeM, ammapaTa anreOpsl. PenieHre mpakTHueckux 3aaad,
CBA3aHHBIX C HAXOXJACHUCM I'COMETPHUICCKUX BCIUYHH.

[IpakTnueckas
pabora Ne 29

[IpsiMBIe 1 TIIOCKOCTH B
IPOCTPAHCTBE

OnepupoBaHue NOHATHUAMU: TOUKA, MPSAMasi, INIOCKOCTb.
IIppuMeHeHne akCMOM CTEPEOMETPUU W CIEACTBUN W3
HUX IIPU PELICHUU T€OMETPUYECKUX 3a1a4.

Texywuii
@poHTaNBHBIN U
WHJIMBH1yaJIbHBIN

YMK Bompocsl no teme «lIpsamsie u

IJIOCKOCTH B IIPOCTPAHCTBE»
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Pe3ynbTaThl OCBOEHUS OCHOBHBIX BUI0B yUEOHOMH

3amauus

Paznensl u Buapl u hopmbl
TeMbL JESATEIIBHOCTH § § KOHTpOIS 3HaHI Ne npunoxenus
CTYACHTOB (Ha YpOBHE Y4eOHBIX ACHCTBUII) (YMK)
OnepupoBaHue  NOHATHUAMHU:  NAPALIENBHOCTL U | OIPOC
NEPIEHIUKYJIIPHOCTD MPSIMBIX U IJIOCKOCTEH.
Knaccudunupoanue B3aMMHOTO pacnionoxenus | CamocrositenbHas | YMK 3anganue Ha  IOCTPOCHHE
IPSIMBIX U IIJIOCKOCTEHN B IPOCTPAHCTBE. pabota «M300pakenue IIPOCTPAHCTBEHHBIX
OnepupoBaHue MNOHATHAMM: [JBYTPaHHBIA Yroj, TIpaHU buryp».
JBYTPaHHOI'O yIya, pedpo ABYIPAHHOTO YIja, JMHEHHBIH | [Ipomedxcymounviii
yroJ ABYTPaHHOro yIia, rpagycHas Mepa AByrpaHHoro yria. | IIpaktudeckas YMK npakrtuueckas padota Ne 30
pabota Ne 30 YMK npaktuueckast padora Ne 31
[IpakTnueckas YMK mnpaktuueckas padota Ne 32
pabota Ne 31 VMK npaktuueckas padora Ne 33
[IpakTueckas
pabora Ne 32
[IpakTueckas
pabora Ne 33
MHororpanHuku OnepupoBaHue MOHATUAMHU: MHOTOI'PDAaHHUK, BBITYKIBIN | 1exywuii
Y HEBBIYKJIBIA MHOIOTPAaHHUK, JJIEMEHTbl MHOrOrpaHHuKa, | @poHtaneHbii  u | YMK Bomnpocsr o TEME
IIPABWJIBHBII MHOTOI'PaHHUK. WHIVBUAYAJIBHBIN | «MHOrOrpaHHUKHY
Pacrio3HaBaHne OCHOBHBIX BHAOB MHOTIOIPAaHHUKOB | OIIPOC
(mupaMua, npyu3Ma, NpsIMOYTOJIbHBIN Mapaiuienenunen, kyo). | Tect YMK Ttect no reme «Buasl
KnaccudumupoBanre  MHOrorpaHHUKOB,  BbIOMpas | CaMOCTOATENbHAST | MHOTOTpaHHUKOB. OCHOBHBIE JIEMEHTHI
OCHOBaHHUA I KiIaccU(pUKAIMK (BBITYKIIbIE U HEBBINYKJbIE | paboTa U CBOMCTBAY.
MHOTOTPaHHUKH, NpPaBUJIbHbIE MHOTOIPAaHHUKH, MpsiMble U | [Ipomescymounulii
HaKJIOHHBIE IPU3MBI, MTapaJUIEIICTIUIIEIbI). [TpakTrueckas YMK Cam. pabora mo Tteme «KyO0.
OnepupoBaHre TOHATHUSAMH: CEKyIIas TUIOCKOCTh, | pabota Ne 34 [Tapannenenuneny.
CEYEHNEM MHOTOTPaHHHUKOB. [TpakTrueckast
OObsicHEeHHs ~ NPHUHIMIIOB  TOCTPOEHUS  cedyeHui, | paborta Ne 35 YMK npaktuueckas padorta Ne 34
UCIIONb3Yys METOJ, CIIE/IOB. IIpaxTnueckas YMK npaxtuueckas padora Ne 35
[TocTtpoenne cedeHMii MHOTOTPAHHHKOB METOJ0M | pabora Ne 36 YMK mnpaktudeckas padora Ne 36
CJIEZIOB, BBIMOJHEHUE (BBIHOCHBIX) IUIOCKMX YepTexkeidl u3 | [Ipaktuueckas YMK npaxtuueckas padota Ne 37
PUCYHKOB TPOCTBIX OOBEMHBIX (UIYp: BUJI CBEpXy, cOOKy, | pabora Ne 37

CHH3Y.
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Paznensl u
TEMBI

Pe3ynbTaThl OCBOEHUS OCHOBHBIX BUI0B yUEOHOMH
JESATEIIBHOCTH
CTYJEHTOB (Ha YPOBHE Y4E€OHBIX JCHCTBUIA)

Buapl u hopmbl
KOHTpPOJISL 3HAaHUU

3ananus
No nipunoxenus
(YMK)

Pemenne 3agau Ha HaxXOXIECHUE TI€OMETPHUYECKHUX
BEIMYMH 1O oOpa3maM WM  alropuTMaM, [PUMEHss
U3BECTHBIE  AHAIWTUYECKUE  METONbl DU PEUICHHUH
CTaHJApPTHBIX MaTEMAaTUYECKUX 3aJay Ha BbIUMCIECHHE
paccTOSTHUI MEXAy ABYMsI TOUYKaMH, OT TOYKHU JI0 IPSAMOM, OT
TOYKH JI0 JIOCKOCTH, MEK/Y CKPEIIUBAIOIIUMHUCS MTPSMBIMU.

Pemenne 3agad Ha HaXO0XAECHUE TI€OMETPHUYECKHX
BEJIMUYMH 1O o0pa3laM WIM aQJIropuTMaM, IPUMEHSs
U3BECTHBIE  AHAIMTUYECKUE  METOAbl IPU  PEUICHUH
CTaHJAapPTHBIX MaTEMaTMUYECKUX 3aJ1a4 Ha BBIYHCIECHHUE YIJIOB
MEXYy CKpPEIIMBAIOLIMMUCS HNPSIMBIMU, MEXAY INpPSAMON U
IJIOCKOCTBIO, MEXKY IIIOCKOCTSIMU, JIBYTPaHHBIX YIJIOB.

Boeruucnenne oO0BEMOB M IUIOMIAZCH TOBEPXHOCTEH
MHOTOTPaHHUKOB (IpuU3Ma, NHUpaMuja) C [PUMEHEHHEM
(dopMyn, BBIYMCICHHE COOTHOIIEHHS MEXIy IUIOMAAsIMU
MOBEpXHOCTEN, 00bEMAMHU MTOJ0OHBIX MHOTOI'PaHHUKOB.

OnepupoBanue HNOHATHSAMH: CUMMETpUS B
IPOCTPAHCTBE, LIEHTP, OCh U IJIOCKOCTh CUMMETPHUH, LIEHTD,
0Cb U IJIOCKOCTh CUMMETPHHU (DUTYPHI.

W3Bneyenue, npeobpa3oBaHWE M HMHTEPIPETUPOBAHUE
UHPOpPMALlUM O  TPOCTPAHCTBEHHBIX  I'€OMETPUUYECKHX
¢durypax, NpeJCTaBIEHHYIO Ha YepTexax U PUCYHKaX.

[TpumeHeHne reoMeTpudeckHX (AKTOB JJs PELICHHS
CTEepEOMETPUYECKUX 3a/a4, IPEANOoJaraloliuXx Hac HECKOJIbKO
IIaroB pEIIEHUs, €CIU YCJIOBUA IPUMEHEHHUs 33JaHHBIX B
SABHOM (opMe.

[IpuMeHeHrne NPOCTENIINX NPOrPAaMMHBIX CPEICTB U
3IEKTPOHHO-KOMMYHUKAIIUOHHBIX CHUCTEM TMpHU PpELICHUH
CTEPEOMETPUYECKUX 3a]1a4.

[TpuBenenue IPUMEPOB MaTeMaTH4YeCKHX
3aKOHOMEPHOCTENl B TPUPOJE M JKU3HM, paclO3HABaHME
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Paznensl u
TEMBI

Pe3ynbTaThl OCBOEHUS OCHOBHBIX BUI0B yUEOHOMH
JESATEIIBHOCTH
CTYJEHTOB (Ha YPOBHE Y4E€OHBIX JCHCTBUIA)

Buapl u hopmbl
KOHTPOJISI 3HAHUU

3ananus
No nipunoxenus
(YMK)

IIPOSIBJIEHUH 3aKOHOB I€OMETPUH B HCKYCCTBE.

IIppuMeHeHHEe IOJTYyYEHHBIX 3HAHUM Ha IIPAKTHUKE: aHAJIMU3
pEAIbHBIX CUTyallM M NPUMEHEHUE W3Y4YECHHBIX IOHSATUH B
IIpOLECCe IIOMCKa peuieHus MaTE€MaTUYECKH
chopMynupoBaHHON npobieMbl. MoienupoBaHue peanbHbIX
CUTyallui  Ha  S3bIKE  TEOMETPHM,  MCCIEJOBaHUE
IIPOCTPAHCTBEHHBIX Mozenen c HCII0JIb30BAHUEM
F€OMETPUUECKUX IOHATUH U TEeopeM, ammapara ajireOphl.
Pemenne npakTMYeCKHX 3a/1ad, CBA3aHHBIX C HAXOXKJIECHUEM
F€OMETPUYECKUX BEJIMYHUH.

Temna Bpamienus

OnepupoBanue MOHSTUSIMHU: WIMHAPHYECKAs
MOBEPXHOCTh, 00pa3yroIINe MINHAPUIECKON MOBEPXHOCTH,
WIMH]IP, KOHHYECKAas  IMOBEPXHOCTD, oOpasyrolue
KOHUYECKOU IIOBEPXHOCTH, KOHYC, cepuueckas
MOBEPXHOCTb.

Pacnio3naBanue Ten Bpamenus (IMIMHAP, KOHYC, chepa
U 1ap).

OO®bsicHeHHEe clI0OCOOO0B MOJTYUEHUs TEJl BpallleHHUS.

KnaccudunupoBanue B3auMHOTO pacioiiosKeHus chepbl
Y TUIOCKOCTH.

OnepupoBaHuE€  MOHATUSMH:  IIAPOBOM  CETMEHT,
OCHOBAaHHME CETMEHTa, BBICOTA CETrMEHTa, IIApOBOM CIIOH,
OCHOBaHME IIAPOBOTO CJIOs, BBICOTA IIAPOBOTO  CJIOS,
1IapOBOM CEKTOP.

Brruncnenue o0bEMOB U TUTONIAIEH MOBEPXHOCTEH Te
BpallleH!Us, TEOMETPUUYECKUX TN ¢ IPUMEHEHHEM (HOPMYIL.

OnepupoBanue MOHATUSMHU: MHOT'OT'PaHHUK,
BIIMCAHHBIA B cepy W omucaHHBI OKOJO cdepsl, cdepa,
BIMCAHHAs! B MHOTOT'PAHHUK WJIM TEJIO BPALLECHHUS.

Bbluncnenre  COOTHOLIEHUH — MEXKIY
oBepXHOCTEH M 00bEMaMU OJOOHBIX TEJI.

IUIOIIAIMU

Texywuii
@poHTaNBHBI U
WHUBH1yaJIbHBIN
ompoc

Ilpomesxcymounvoiii
IIpaxTnueckas
pabota Ne 38
IIpaxTnueckas
pabota Ne 39
IIpaxTnueckas
pabota Ne 40

KoHTtponbHas
pabota

YMK Bomnpocel 1o Tteme
IIOBEPXHOCTHU BPALLEHUS

YMK npaxtrueckas padora Ne 38.
YMK mnpaktuueckas padora Ne 39.
YMK npaxtrueckas padota Ne 40.

«Tena wu

YMK KonTposbHas paboTa 1o pasaeiny

«I"eomeTtpusi».
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Paznensl u
TEMBI

Pe3ynbTaThl OCBOEHUS OCHOBHBIX BUI0B yUEOHOMH
JESATEIIBHOCTH
CTYJEHTOB (Ha YPOBHE Y4E€OHBIX JCHCTBUIA)

Buapl u hopmbl
KOHTpPOJISL 3HAaHUU

3ananus
No nipunoxenus
(YMK)

N3o0paxkenne wusydaembie GUTYpD OT pPYKH H C
IPUMEHEHHEM POCTHIX YePTEKHBIX HHCTPYMEHTOB.

BeimosiHeHre  (BBIHOCHBIX) IUIOCKUX —YepTekKEH U3
PHCYHKOB TPOCTBIX OOBEMHBIX (UTYp: BUJI CBEpXYy, COOKY,
CHH3Y, CTPOUTH CEYCHUE TEIIOM BPAIICHUSI.
W3BneueHne, WHTEPIPETUPOBAaHUE W  MpeoOpa3oBaHHE
UHPOpPMALIUM O  TPOCTPAHCTBEHHBIX  T'€OMETPHUYECKUX
¢burypax, npeacTaBIeHHONW Ha YEPTEKaX U PUCYHKAX.

3. BEPOATHOCTDb U CTATUCTHUKA

Crny4daifHbie COOBITHS U

BCPOATHOCTH

Urenue u nocTpoeHue Tabaul] U Juarpamm.

OnepupoBaHue MOHATUSAMU: CpeHee apuphMeTHIeCcKoe,
MeAMaHa, HauOoJbllee, HAaMMEHbIIEE 3HAUYEHHE, pa3Max
MacCHBa YMCIOBBIX JaHHBIX.

OnepupoBaHue MOHATHIMM: CIy4YallHBIA 3KCHEPUMEHT
(ombpIT) W chy4aiiHoe COOBITHE, DJIEMEHTapHOE COOBITHE
(37IeMeHTapHBIM HMCXOJ) CiaydyalHOro ombiTa. HaxokneHue
BEPOATHOCTH B OIBITAX C PAaBHOBO3MOXKHBIMH CIIy4allHBIMU
coObiTusiMu.  Haxoxnenue U CpaBHEHHE BEPOSTHOCTU
COOBITHI B U3YYEHHBIX CIYyYalHBIX 3KCIIEPUMEHTAX.

Haxoxnenne u  (GopMyIupoBaHHE  COOBITHIA:
nepeceyeHust U OObEAMHEHUS JaHHBIX COOBITHH, COOBITHIA,
MPOTUBOMOJIOXKHBIX JTAaHHOMY COOBITHIO, HCIIOJIb30BaHHE
nuarpammam Ditniepa u GopMyIt CI0XKEHHUs BEPOATHOCTEH MpH
pelleHny 3ajay.

OnepupoBaHue MOHATHSIMM: YCIOBHAsi BEPOSITHOCTb,
He3aBUCHMbIe coObITHA. HaxoxaeHnue BEPOSTHOCTH C
NOMOUIbI0 IpaBWJIa YMHOXKEHHUS, C IIOMOLIbIO J€pEBa
CIIy4ailHOTO OIBITA.

[IpuMeHeHHe KOMOMHATOPHOTO TpPaBUIIA YMHOXECHHS
IIPU pEIlIeHUH 3ajay.
OnepupoBaHue NOHSITHUIMHU:

HUCIBITAHUC, HC3aBUCHMBIC

Texywuti
OpoOHTAIBHBIA U
VHIUBUYJIbHBIN
onpoc

IIpomescymounsiii
[TpakTnueckas
pabota Ne 41
[TpakTnueckas
pabota Ne 42
[TpakTnueckas
pabota Ne 43
[TpakTnueckas
pabota Ne 44

YMK Bomnpocsl mo temam «OCHOBHBIE
MOHATHUSI KOMOWHATOPUKNY, «DIEMEHTHI
TEOPUH  BEPOSTHOCTEH», «IJIEMEHTHI
MaTEeMaTHUYECKON CTaTUCTUKU»

YMK mnpaktuueckast padora Ne 41
YMK npaxtrueckas padota Ne 42
VMK npaktuueckas pabora Ne 43
YMK npaktuueckas padota Ne 44
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Pe3ynbTaThl OCBOEHUS OCHOBHBIX BUI0B yUEOHOMH

3amauus

Paznensl u Buapl u hopmbl
JeSITeIbHOCTH . Ne mpunosxenust
TEMBI . . KOHTPOJISI 3HAaHUM
CTYACHTOB (Ha YpOBHE Y4eOHBIX ACHCTBUII) (YMK)
UCMBITAHUSA, CEpUsl HCHBITAaHWM, Yycnmex U  Heyjaya.

Haxoxnenue BepoATHOCTH COOBITUN B CEPUM HE3aBUCHUMBIX
UCIBITAaHUH 10 IIepBoro ycnexa. Haxoxxaenue BEposSTHOCTH
coOBITHH B cepuH UcbITaHUN bepHymn.

CityyaliHble BEJIMYMHBI U OnepupoBaHue TOHATUSIMHU: ClydailHas BeJIWYMHA, | Texywutl YMK Bomnpocel 1o teme «Cnyvaiinbie
3aKOH OOJIBIINX YHCEII. pacnpenelieHne BepOATHOCTEH, AuarpaMMbl pacripeneicHus. | OpOHTAIBHBIM W | BETUYHHBI M 3aKOH OOJIBIIMX YHCEI
CpaBHeHME  BEpPOATHOCTM  3HAYEHUW  CIy4YalHOU | MHIMBHUIYaJIbHBIN
BEJIMYUHBI 110 PACTIPEICTICHUIO UITU C TIOMOIIBIO IUarpamMM. orpoc
OnepupoBanue MOHSATUEM MaTeMaTU4eCcKOoro
OXXHJIaHWsI, TIPUBEJECHUE TMPUMEPOB, Kak MpuMeHsaercs | [Ipomescymounviii
MaTEMATUYECKOE OXHJIaHUE CIIy4aliHOU BeqMuMHbL. | [IpakTuyeckas YMK mpaktuueckas padorta Ne 45
Haxoxxnenne wmaTeMaTHYeCKOTO OXHAAHHS TI0 JaHHOMY | paborta Ne 45 YMK npaktudeckas padora Ne 46
pacupeaeneHuto. [IpakTrueckas YMK mnpaktuueckas padota Ne 47
3HaAKOMCTBO C 3aKOHOM OOJIBIIIUX YHUCEI. pabota Ne 46
3HaKOMCTBO C HOPMaJIbHBIM PACIIPECICHUEM. [IpakTuueckas YMK KonTposnpHas paborta mo pasneny
pabota Ne 47 «BepoATHOCTB U CTAaTUCTUKAY.
Kontponbnas
pabota
Hmoeoswiii VYMK ba3a TecTOBBIX 3aJaHUH
KOHMPOTb: DK3aMeHaIMOHHbIE OUIIETHI
9K3aMeH |
HUmoezoswiii VMK ba3a TecTOBBIX 3aaHUH
KOHMPOJIb: DK3aMeHaIMOHHBIC OUIIETHI
9K3aMEH 2
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4.4. TlopsAiOK H YCJI0BHS OPraHNU3alMU HTOTOBOM aTTeCTAllMHU 110 JMCHHUIIJIMHE

1. ®opma npoBeeHUs aTTECTAIIUU:

1 CCMCCTP - 9K3AMEH (6 qbopMe KOMNbIOMEPHO20 MeCMUpPOBAHUsl, IK3AMEHAYUOHHblE

ounemuwt)

2 CCMCCTP — 9K3AMEH (6 qbopme KOMNbioOmepHo2o mecmupoeaHusl, IK3aMeHAYUOHHblE

ounemut).

2. TpeOoBaHMs K CTYACHTY MO JOIMYCKY K HTOTOBOM aTTECTAIlMH: c/lada BCEX MPAKTHUECKUX padoT.

3. KonmnyecTBO BapraHTOB 3aJJaHMii: CITydaifHBIN BBIOOP 25 BOIMPOCOB M3 0a3bl TECTOBBIX BOIIPOCOB.

4. Bpewms BbinosiHeHUs 3a1aHui - 45 munyt (1 cemectp), 60 MunyT (2 cemectp).

5. O6opynoBaHue: TECTUPOBAHUE IPOBOJAUTCS B KOMIIBIOTEPHOM KJlacce.

6. Jlutepatypa 1j1st CTYACHTOB, HCIIOJIb30BAaHUE KOTOPOI pa3pelieHo Ha 3K3aMeHe: He MPEAyCMOTPEHO.

Tumoskle 3a1anns Jurst Sk3aMena (B popMe KOMIIBIOTEPHOIO TECTUPOBAHUS).

1 cemectp.
Ne Ne
Bomnpocsr BapuanTe! oTBETOB
nn OTB
a | KOMIJIGKCHBIM YHCIIOM
1 J3 0 | uppalMoOHaIBLHBIM YHCIOM
' Yucno ABJIACTCA ... B | palMOHAJIBbHBIM YHCIOM
I' | HATYpAJIbHBIM YHUCIOM
a |7,55
2 OkpyriieHueM ¢ HeocTaTKoM vucia 7,54836 6 | 7,5484
' SIBIISIETCA ... B |75
r |8
. a | OTHOCHTENBHOM MOTPEIIHOCTHIO
OTtHo1eHne a0COMOTHOM MOTPEITHOCTH K >
N 0 | abCOIIOTHON MOTPEIIHOCThIO
3. | ICTHHHOMY 3HaYEHHIO U3MEPSIEMOIl BETMUNHBI v
B | 3HAUEHHEM HM3MEPSIeMOI BETMUNHBI
Ha3bIBaETCH ... » ”
I | rpaHuneil abcoMOTHOM MOrPENIHOCTH
1
a a =
1
a
6 |a= L
4. Kakoe 13 BbICKa3bIBaHUN BEPHO? a = n
a
—H Iy
B a =~d
—n Iy
r a =-—d
a |0
6 |1
5 8.0 —
B |a
r |-1
a | morapupmom
OCHOBHBIM JIOTapA()hMIUUECKUM
log , N 0
6. a e =N TOJKIECTBOM
PaBeHcTBO Ha3bIBACTCH ...
B | JIOTapH()MUIECKIM BBIPAKECHUEM
r | cBoiicTBOM Jlorapupma
a |10
7. | Y HarypanpHOTO J0rapudpma In x ocrosatme |0 | X
paBHO ... B |0
r |e
8. | Jlorapudpmom uncna N mo ocHOBaHHIO a a | mokasareinb
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Ha3bIBAECTCH ..., B KOTOPYIO HY>KHO BO3BECTH
YUCJIO &, YTOOBI MOTyuuTh 9ucio N.

YHUCJO X

II0Ka3aTeCJIb CTCIICHU

OCHOBAHHUEC

Borancmrn 1ng 7= _1.

7

1/7

- 17

-7

10.

Onpenemuts 3uax ctgl00° .

>0

<0

=0

11.

AoOcmucca X TOUkd M 4YUCIIOBOU €AMHUYHON
OKPYXKHOCTH Ha3bIBaeTcd ... yuciia o .

apKCUHYCOM

APKKOCHHYCOM

CUHYCOM

KOCHMHYCOM

12.

OTHollIEHNE CUHYCA YUCIIA & K €r0 KOCUHYCY
Ha3bIBACTCS ... YUCIIA (.

TaHIrCHCOM

KOTaHI'CHCOM

CCKaHCOM

KOCCKaHCOM

13.

OcHOBHOE TPUTOHOMETPUYCCKOC TOXKICCTBO.

sinx+cos’x=1

sinx—cos’x =1

sinx—cosx =0

sinx+cosx =0

14.

tgx - Ctgx =...

Hm Qe (H WO\ [ RO\ (MW O WO\ W Q[ E |\

15.

Haiinure paauannyio mepy yrima 60°

o

16.

")
arcsinj - —
2

—

17.

cos(-a) ="?

18.

cos(%[ +a)="?

oo -" AR R @) W -V v B =B R) W (=]
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a |0
3 6 |1
19. cos—="7
2 B |-1
r |12
a |1
6 |0
20. | 5%=
B |5
r |-5
1
a CoOSa =—
2
3 J3
BreraucnouTs 3Hauenne COSa , ey Sing =— | 0 CoOSa =—
2 2
21. NG
.7 2
ae(o,—j. B | COSax=——
2 2
1
T CoOSo =——
2
a | x=2m, neZ
/4
o2 0 | x=—+m, ne”Z
22. | Peunts ypasHerue SIN° X—2C0sX+2=0, 2
B xX=nx+2m, ne”Z
T x=m, he”Z
23. | Pemuts ypaBHeHue vx+5=x-1. BBenure npaBUIbHBIN OTBET
24. | Pemmts ypaBuenne 2°° —27 =112, Beenute npaBUiIbHBIN OTBET
25. | Log, 8=3, x="? BBeauTe npaBUIbHBINA OTBET
2 cemecTp.
Ne Ne
Bormpocer BapuanTts! oTBETOB
i OTB
a JIMHEHHOMN
1 — 4 0 jorapupMUIECcKOn
: Oynknpsa Y = Ha3bIBACTCA ... B CTeIEHHOM
r MOKA3aTeIbHON
Kakoii rpapuk QyHKuM u300pakeH Ha |a y=sinx
pucynke? 6 ) = COS X
Yy . T=2n B y =arcsin x
2. = 14 ; 3n
2 VIR 2 i
. A \/ﬁ r » =arccos X
=k = T 27 i
2
a BO3pacCTarOIIEH
Oyukuus f(X) Ha3pIBaeTCA ..., €CIU IS JIFOOBIX P -
0 yOBIBaroIei
3. | X1 ¥ X2, TaKHUX, 4TO X1 < X2 5 MeHEIAIomelion
BhINOJTHsIeTCsT HepaBeHCTBO f(X1) = f(X2). Y HIeHe
r YBEITUYMBAIOIICHCS
a -1, 2;5; 8.
[TocnenoBatenbHOCTh (Xn) 33aHa PEKYPPEHTHO: 6 1135
4, X1 = - 1, Xp+1=Xn+4. Bemmummre yeThipe MepBbIX . 1: Of 1: 2'
YJIEHA 3TOM MOCIEA0BATEIBHOCTH. N
8 r|-1,37, 1L
5. | 3nakom limf(x) = A oGo3nauaercs ... a npezen GyHKImm
X—a 0 JeMCTBUTENILHOE YHCIIO A
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B POU3BOIHAS (PYHKLIUHU
r bynkims f(X)
’
u u’
a ~ | ==
v Vv
!
1, !
6 H _ uv -l-2 uv
Vv Vv
6. | IlponsBonHast 4aCTHOIO paBHa ... ;
u u'v—uv'
B =] =
v v’
!
u u'v—uv'
r =] = .
Vv Vv
. Ay
!
a |y =limy
Ax—0 AX
A
5 Yen
7. BriOpats onpenenenre npou3BogHON PYHKINH. - _X
B y' =limay
Ax—0
y=limy,
r = —
AX—0 Ay
a [Ipsimass nuHMS, Tpoxojsdiuas uepes
TOUKY A.
Cekymas K 3aJaHHOMY TIpaduKy
0 (GYHKIUH, TPOXOSIIas 4epe3 TOUKY
. . . . A.
KacarenpHol K TaHHOW KPHUBOM B 3aJJaHHOM TOUKe =
8. [IpenensHOE TOJOXKEHHE CEKyLIeH
A HasbIBaeTcs ...
s AB, xorga touka B, nmepememasce no
KpHBOW, HEOI'PAHUYEHHO
npuOJIMKaeTcs K Touke A.
. [Ipsmas nuHUA, nDapawieabHas OCH
OX, npoxoasias yepe3 TOUKy A.
a HeoInpe/lelIeHHbIM HHTErpajioM
9 Ecm F'(X)= f(X), To dynxuus F(x) HaseiBaetcs | 6 b depeHIpyeMoi
' 9 B epBOOOPaA3HOIM
r HMHTErpaJIbHON
a | [f(x)dx=F@Q)-F(©)
b
6 If(x)dx:F(b)+F(a)
Kakas u3 mnepeducrneHHbIX (QOpPMyYIT SBISETCS b :
10. - .
¢opmynoit Herorona-JleiOuuma? B I f(x)dx = — J' f (x dx
a b
b
v | [f(x)dx=F(b)-F(a)
a
a Tr00BIC YeThIpe TOYKH JISKAT B OJTHOU
IJIOCKOCTH
. yepe3 J1t00ble TPU TOUYKH, HE JIeKaIIne
11. | Kakoe u3 creayromux yTBep)KIeHUH BEpHO? N N
0 Ha  OJHOW  MpsMOW,  MPOXOAUT
IJIOCKOCTh, M TPUTOM TOJIBKO OJIHA
B Tr00bIe TPH TOYKU HE JIS)KAT B OJTHOU
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TIJIOCKOCTH

mo0bIe YeThIpe TOYKH HE JIeKaT B
OJHOMU IIJIOCKOCTH

OnpenenuTbh B3aMMHOE PaCHOJIOKEHHUE MPSMBIX a | a napajiesibHbIe
U 8. 0 CKpELIMBAIOIINECS
B nepeceKaromecs
12. HEepIEHIUKYIISIPHbIE
r
a JUIMHY BEKTOpa
0 MOZVJIb BEKTOpA
13. | Jlnmsa mocTpoeHus BEKTOpa HEOOXO0IUMO 3HATh Y P
B JUTMHY BEKTOpA U HalpaBJICHHE
r HarpaBJIeHUE
a a-6=|d|-|e|-cosg
14 OupenesieHHe  CKAIAPHOrO  IPOU3BEAeHHS | O a-6=4a-6-C0S ¢
BEKTOPOB. B ax6=a-6-COSQ
r a-6:|a|-6-sin(p
a KOCOYTOJIbHBIN TPEYTOJbHUK
0 aBHOOEJIPEHHBIN TPEYTOJbHUK
15. | Kakas ¢urypa JeKHUT B OCEBOM C€UECHHH KOHYyca? P P Lwasl
B TPEYTOJIbLHUK
r IPSIMOYTOJIBHBIA TPEYTOJILHUK
a Tpanenus
16 Kakas  ¢urypa  cayxur  uzoOpaxeHuem | O napauIeIorpaMm
" | IPSIMOYTOJILHHUKA B CTEPEOMETPUH? B IPSMOYTOJIbHUK
r poMO
a V=S, H
6 V = Sou—t h601<.r‘p
1
17. | BeiOpatb popMyny o0bemMa TUPaMUIbI. B V=-S_ -H
3
2
r V =5 o’ h601<4rp
a IIepeCTaHOBKaMHU
Ecnu xoMOMHAIMK M3 N AJIEMEHTOB OTIIMYAOTCS
0 pa3MemeHUsIMU
18. | TonmpkO  TOPSIIKOM  PAcHoJIOKEHHS  3TUX
B COYETaHUSIMU
HIIEMEHTOB, TO UX HA3BIBAIOT ...
r rpynIamMu
a HEBO3MOXHBIM
19 Ecnim  BepositHocts  P(A)=1, TO coObitue | O JIOCTOBEPHBIM
" | Ha3pIBaeTcA. . . B HE3aBUCHUMBIM
r CIIy4alHbIM
a -1<P(4)<1
00, | BepoATHOCTH Ciiyyaiinoro coObITUs Beeraa pasHa | 0 —1<P(4)<0
' B 0<P(A4)<L1
T —wo<P (A) < 400
CKOpOCTh TOHOYHOTO aBTOMOOHJIS, JIBHKYIIIETOCS
21 HpHMOJII/IHCfIHO, HU3MCHSICTCA 110 3aKOHY BBCHI/ITC HpaBHHLHLIﬁ OTBET

v(t) = 4t° — 2t . VckopeHue roHouHOro
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ABTOMOOMJISI B MOMEHT BpeMeHH [ = 2 paBHO ...

22

[Tnomane ¢urypsl, n300pakeHHOW Ha PUCYHKE,
&

¥
¥ =3x—x°

v

/10

paBHa ...

Bseaure npaBuIIbHBINA OTBET

23

Oxoo koHyca ornucana cdepa (chepa CoaepK uT
OKPY)KHOCTb OCHOBaHHsI KOHYCa U €r0 BEPIINHY).
LenTp cthepsl COBMamacT ¢ HEHTPOM OCHOBaHHS
koHyca. Paguyc chepsl paBen 10+/2 . Haiinure
00pa3yIoNIyIo KOHYCA.

BBenurte npaBuiIbHbBIA OTBET

24

VY4acTok 11exa BBIITYCKAeT U3CIUS IBYX BUIOB.
Ha onno m3nenue | Buga pacxoayercst 5 Kr Mmeau
u 1 Kr agroMuHus, a Ha oxHo u3aenue |l Buga — 3
Kr Meau U 2 Kr amoMuaus. OT peanuzaiuu
onHOTro n3Aenus | Buna yuacTky Hauucisercs
npuObLIb 2 pyo., a OT peain3aluy 0JHOTO
uznenus |l Buna — 3 py6. Cxonbko uznenuii
KQ)KJ0T0 BHJIA JIOJDKEH BBIITYCKATh y4acTOK,
YTOOBI OMYYUTh HAMOOJBIITYIO CYMMY MPUOBLIH,
€CJIM Ha yJacTKe umeercs 45 kr meau u 16 kr
ATFOMUHUS?

Bseaure npaBuIIbHBINA OTBET

25

Haiitn 3HaYeHne mpou3BogHON QyHKINK
y=2X" +4c0SX BTOUKE X =0

BBeaure npaBuIIbHBINA OTBET

IIIKAJIA cooTBETCTBUS YKCIIA IMMPaBUJIBHBIX OTBETOB HAa TCCTOBLIC BOIIPOCHI OLICHKAM I10 MATHOATILHOM

TIKaje
KonnuecTBo MpaBUIIbHBIX OTBETOB TECTa
«2» -«HEYIOBJIETBOPUTEIHHOY 0-18
«3» - «yJOBIETBOPUTEIBHO» 19-21
«»- «XOPOIIO» 22 -23
«5»- «OTIMYHOY 24 - 25

[Ipumep PK3aMEHAIITMOHHOTO ouieTa.

1. Apudmernueckuii KopeHb HaTypalbHON creneHHu. JleWicTBUS ¢ apU(METHUYECKUMH KOPHSIMH
HaTypaJIbHOM CTEIICHHU.

2. Pemmre ypasHenue 2° °° =16

3. Pemmte ypasHenue Sin” X—sinx =0

4.5. TumoBble KOHTPOJIbHbIE 3aJaHUA W MeTOAUYECKHe MaTepHaybl ISl TeKYyllero H
MPOMEKYTOYHOI0 KOHTPOJIA

Tumnosslie 3aJaHus I d)[)OHTa.]'II)HOFO N MHAWMBHUAYAJIBHOTO OIIpocCa

1o Teme «I[Ipou3BogHas U €€ IPUMEHECHUE.

Kak BeruncnseTcs yrioBoil kKoappuuueHT kacaTeabHON B JaHHON TOUKE KPUBOU?
Uemy paBHa HpoU3BOAHAS IMPH JAHHOM 3HAUYEHHUU apryMEeHTa C IE€OMETPUYECKOM TOYKHU

1. JlaiiTe onmpenenenne mpou3BOIHON (DYHKITHH.
2.  JuddepenuupoBanue GyHKIUHA — 3TO ...
3. OOBsACHHUTE TEOMETPHUECKUN CMBICII TIPOU3BOTHOM.
4.
S
3peHus?
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6. 3anumuTe ypaBHEHHs KacaTelbHOH M HOpMajH, MPOBEACHHBIX 4Yepe3 JaHHYI0 TOYKY Ha

KPHUBOM.

7. Kax onpenensercs CKOpOCTh U3MEHEHUs (PYHKIUU MIPU JAaHHOM 3HAYCHUU apryMeHTa?

8. Kak ompenensercs yckopeHue NPSIMOJIMHEHHOIO IABMKEHMSI TOUYKM IPU JaHHOM 3HAYE€HUU
aprymesra?

9. Kakue pusnyeckue 3ajauy peliaoTcs ¢ IpUMEHEHHEM TPOU3BOIHON?

10. Yemy paBHa MPOU3BOAHAS TOCTOSIHHOM?

11. Yemy paBHa Ipou3BOAHAsA apryMeHTa?

12. Kak BblunCHseTCS NPOU3BOJHASA anreOpandyeckod cyMMmbl (QYHKIUH, IPOU3BEICHUS H
4acTHOTO (DYHKIHIT?

13. IlpuBenute GopMysbl A1 HAXOXKAECHUS IPOU3BOAHBIX CHHYCA U KOCHUHYCA.

14, Yro Ha3bIBaeTCA MPOU3BOAHON BTOPOrO MOPSAKA?

Kputepuu olleHKH YCTHOI'O OTBETA:

[Tpu onieHKe 0OyyarOUIerocs cleayeT yYuThIBATh:

1)
2)
3)

IMMOJIHOTY U IIPAaBUJIIBHOCTH OTBCTA,
CTEINCHb OCO3HAHHOCTH, IOHUMAHUS H3Y4E€HHOTO;
A3BIKOBOE O(hOpMIIEHUE OTBETA.

Onenka «5» cTaBUTCS, €ClIi 00y4JaroUTHiics

IIOJIHO PAaCKpbLI COJIEpKaHUe MaTepHralia B 00beMe, IPEeJyCMOTPEHHOM IIPOrpaMMoii,
U3J0XKWJI ~ Marepuanl  IpaMOTHBIM  SI3bIKOM B OINpPEAEICHHOM  JIOrMYecKou
[I0CJIEZI0BATENbHOCTH, TOYHO MCIOIb3YsI MATEMAaTUUYECKYIO TEPMUHOJIOTHIO U CHMBOJIMKY;
HoKa3aJl yMEHHE WILTIOCTPUPOBATh TEOPETUYECKHE NOJI0KEHNUS KOHKPETHBIMU IIPUMEpaMH;
OTBEYaJl CaMOCTOATEIbHO 0€3 HAaBOAALIUX BOIPOCOB. BO3MOXKHBI 01HA - JB€ HETOYHOCTHU
IPU OCBEIEHUH BTOPOCTENEHHBIX BONPOCOB WM B BBIKJIAJKaX, KOTOpbIE 00ydaromuncs
JIETKO MCIIPABUII 110 3aMEYAHHUIO IIPENOaBaTeNls.

OI_IGHKa «4» CTAaBUTCs, €CJIN OTBCT YIOBJICTBOPACT OCHOBHBIM Tpe6OBaHI/IHM K OTBCTY Ha OLICHKY
«5 », HO IIPHU 3TOM UMCCT OAWH N3 HEAJOCTATKOB:

B M3JIOKCHUHN HOIIYIICHbI HeOoIbIINe Hp06eJ'H:>I, HC HCKa3WBIIHEC MATCMAaTHYCCKOC
COJACPIKAaHUEC OTBECTA,

JOMMYIICHbI OAWH — JABa HEAOYCTAa IIpU OCBCUHICHUHW OCHOBHOI'O COACPKAaHUA OTBCTA,
HCITPABJICHHBIC 110 3aMCYaHHIO,

JOMMYIICHBI omuOKa wWIH Oosee ABYX HEAOYCTOB IIPU OCBCUICHHUH BTOPOCTCIICHHBIX
BOITPOCOB WJIM B BBIKJIaJJKaX, JICTKO UCHPABJICHHBIC 110 3aMCUYaHWIO MTPCTIOAaBaTECIIs.

OI_IGHKa «3» CTaBUTCH, B CICAYIOIIUX CIIydasX:

HETOJTHO WUJTU HEMOCJIEIOBATEIHFHO PACKPHITO COJEPIKaHNE MaTepHalia, HO TTIOKa3aHo 001Iee
IIOHMMaHUE BOIIPOCAa U MPOAEMOHCTPUPOBAHBI YMEHHMS, AOCTATOUHBIC IS JAJIbHEUIIETO
YCBOEHMS TPOTPAMMHOI0 MaTepHana;

MMENHChH 3aTPYAHECHUS WU JOMYIIEHbI OITHOKU B OMPEIEICHUN MOHSITHI, HCTIONIb30BAaHUH
MaTeMaTUYECKON  TEPMHUHOJIOTHMH, 4YEPTEeXaxX, BBIKJIAJKaX, HWCIPABICHHBIE TOCIE
HECKOJIbKMX HaBOASAIIUX BOIIPOCOB;

oOydJaronuiicss He CHOpaBWICA C TNPUMEHEHHEM TEOPUHM B HOBOW CHUTYyallMH TpHU
BBITIOJTHEHUH TMPAKTUYECKOTO 3aJaHMsi, HO BBIMOIHUI 3aJaHusl 00sS3aTeIhbHOTO YPOBHSA
CIIOJKHOCTH I10 JAHHOM TeME;

IpU 3HAHUM TEOPETHUYECKOr0 MaTepualia BBISBICHA HEIOCTaTO4YHAss COPMUPOBAHHOCTH
OCHOBHBIX YMEHUI 1 HABBIKOB.

OI_ICHKE[ «2» cTaBHUTCA B CICAYIOMIUX CIIydasax:

HE PACKPHITO OCHOBHOE COJIep KaHNe yIeOHOTO MaTepHaa;

OoOHapy>K€HO HE3HaHWE WM HENMOHWMaHue Oonblied wiM Haubojiee BaXHOM wyacTu
yueOHOro MaTepuarna;

JIOTYIIIEHbl OIIMOKM B OINpPENEeNeHUU IOHITUH, MPU HCIOJIB30BAaHUM MaTeMaTHUeCKOM
TEPMHHOJIOTHH, B PUCYHKaX, 4YepTekax MM rpadukax, B BBIKJIAJKaX, KOTOpbIE HE
UCTIPABJICHBI MTOCTIE HECKOJIBKUX HABOJISAIINX BOIIPOCOB.
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TunoBsle 3a1aHns I TecTa 1o TeMe «lIpaBuia u d)ODMVJ'II)I ,Z[I/Id)(beDCHHI/IDOBaHI/IH».

Ne Bonpoc No Bapuanmer omeema
a | (U+v) =u'+v
L 6 | (u+ v) =\
' [IpousBogHas cyMMbI paBHa ...
B | (u+ v) =
rol(u+ v)
!
a | () =u"-v
!
) 6 | () =u'+V
' | [IpousBoaHas IPOM3BEICHHS PaBHA ... p
B | (uv) =uv-u-v
!/
rol(uv) =uv+u-v
a |0
’ §) Cu
3 TMpoussoanas (Cu) =... 5 U
r |Cu
a (z) _u
Y \A
u u'v+uv
4 0 V) v?
' [Ipon3BoHas 4aCTHOTO paBHA ... '
u uv-—-uv
B —
vj 4
4
u u'v—uv’
T —_ = 2
a | nx"*
6 Xn-l
5. ' -
") = s | X0
n-1
r nxn+l
1
X
6. '
(Inx) = 6 | Inx
B | e
r |x
a |e”
7. <\ 0 x°
(e ) = B | e-e
r |[-e*
8. ' a | —sinx
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I/IHCTp}’KHI/IHZ 13 MNpCAJIOKCHHBIX BAPUAHTOB OTBCTA BBI6epI/ITe OdHH HpaBHJ’IbHHﬁ.

Kitou k Tecty no teme «IIpaBuia u dopmynsl nuddepeHimpoBanus»

Ne 3amanns 1 2

3

4

5 6 7 8

OtBeT a r

r

r

a a 0 B

Kpurepnu olleHKH TECTOBOI'O 3aJIaHUS:

3a 0JIMH PaBUJILHBIN OTBET HAYUCIISIETCS OTUH 0ajul

Oruenka banasr

5 Brimonreno 91-100%;
4 Brmosnaeno 75- 90%;
3 Bremosnaeno 60-74%:;
2

BrinosreHo menee 60%

TunoBkie 3aaHusd A4 CaMOCTOSTEILHON Da6OTI)I 10 TEMEC ((O6DaTHI>Ie TPUTOHOMCTPHYCCKHEC

Kpatkue TeopeTnueckue cBeeHUS:

Tabauia 3HaYeHU

TPUTOHOMETPUYECKUX (QYHKIUI

R
6 4 3 2
sina i Q ﬁ 1
2 2 2
COSox 1 ﬁ Q l 0
2 2 2
\/§ He
tga 0 |X2] 1
g 3 ‘/§ CYILL.
He \/§
ctga I
9% | om. V3 3 0

SIQYEK![I/II/I».

OOpaTHbIe TPUTOHOMETPUYECKUE (PYHKIINH

y =arcsinx y = arccos X
Yy 2 ] Y $
j — I y=sinx y:arccosx //-;.
a )
: E Yy =cosXx
/ '_—_— iy -1 1 g o x
TN _g i
y =arctgx y = arcctgx

Yy

" e
2

y = arctg x

e,

Obpasey 8bInoIHeHUs 3A0AHUA.

rl 1 X

N

+

1 x
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Ilpumep 1. Berancnuts: arcsin0+arccos0+ arctgO .

Pemrenue: arcsin0+ arccos0+ arctg0 =0+ % +0= %

. T
Ortger: arcsin0+ arccos0+ arctg0 = 2

Ipumep 2. Berancmars: arcsin(-1) —arccos(-1)

Pemenue: arcsin(—1) —arccos(—1) = —arcsinl- (7 —arccosl) = —% ~(z-0)= —% —7= —37”

Otser: arcsin(-1) —arccos(—1)=— 3

2
Ilpumep 3. BeruucnuTs: cos(arcsinij

( .1 j T 1 \/E
Pemenue: cos| arcsin— |=C0S— = — = —
J2 4 J2 2
1) 2
OTBeT: CO0S| arcsin— |= .
2) 2

Ilpumep 4. BerunuciuTs: Sln(ﬂ arcsin= j

Pemenue: Sin| 7z —arcsin sin ﬂ—z sin—==
[-oin|snf -3 ) -an%F -3

. ( . 1) 1
OtgetT: SIN| 7 —arcsin— |=—.
2 2

Ilpumep 5. Yto Gonpmie, arctgl,5 nmm arctg4?

Pemenue:
y ] Tak kak QyHkuus y=arctgx Bo3pacraromias,
To arctgl,5 < arctg4, tak kak 1,5<4.

y = arctg x

Ortser: arctgl,5 < arctg4,

3aoanue ons camocmoamenvHou pabomuwl.
Beruucnuts:

1. arctgl+arctg(-1)

e
2. arccos —+arccos | ——
2 2

3. sin(arccos%}

{ \/gJ
4. cos 7r+arccos7

.1 .1
5. Uto GompIrre, arcsmg WA arcsma?

Kpurepnu OIleHKH CaMOCTOSITENLHOM PaOOTHIL:
OrneHka «5» CTaBUTCS, €CJIM padOTa BBHIMTOJTHEHA MOTHOCTHIO 0€3 OMMOO0K U HEJIOUETOB.
Orenka «4» craBuTCA 32 pabOTy, BBIIOJHEHHYIO MOJHOCTHIO, HO 0OOCHOBAHMSI IIIATOB PEIICHUS
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HE/IOCTaTOYHBl WJIM JONYIIeHAa OJHA OIIMOKAa MJIM JBa-TPU HEJOYeTa B BBIKJIAJKAX, PHUCYHKaX,
yepTekax Win rpadukax.

Omnenka «3» CTaBUTCS, €ClU 00YyYalOIIUIiCs MPaBUIIbHO BBIIOJHHUI He MeHee 2/3 Bceil paboThl
WIN JTOTyCTHI OoJiee OJHON OMmMOKM MM OoJiee ABYX-TpeX HEJOYETOB B BBIKIIAJIKAX, YEPTEKAX WU
rpadukax, Ho 00y4aroIUKCs BIIACET 00s13aTeIbHBIMU YMEHHUSAMU 110 TIPOBEPSIEMOM TeMe.

Omuenka «2» CTaBUTCA, €CIM YUCIO OIIMOOK M HEJTOYETOB HMPEBBICHIO HOPMY JJISI OLEHKH «3»
WJIY TIPAaBUIIBHO BBITIOJHEHO MeHee 2/3 Bceid paboThI.

Kpurepun ommobok:
- Kr py 060 b M ommbkaM OTHOCATCS OHIMOKH, KOTOpHIE OOHApPYKUBAIOT HE3HAHHE
oOyvaromMucs (HopMyIl, TpaBHI, OCHOBHBIX CBOWCTB, TEOPEM M HEYMEHHE HX IPHUMCHATH;
HE3HAHME MPHUEMOB PEIIeHUs 3aJad, pacCMaTPUBAEMBIX B YUEOHHKAX, a TAaK)KE BBIUYUCIUTEILHBIC
OIIMOKH, €CITH OHH HE SIBJIAIOTCS OIMCKOI;
- Knunerpy 6 s M ommubkaM OTHOCATCSA: TOTEPS KOPHA WIM COXpaHEHHE B OTBETE
IIOCTOPOHHETO KOpPHS; 0TOpachkiBaHKe 0e3 00BACHEHUIT OTHOTO U3 HUX M PABHO3HAYHBIC MM;
- KHenmoueTaM OTHOCATCS: HEPALMOHAIBHOE PEIICHUE, OMUCKU, HEIOCTaTOYHOCTDh WIIN
OTCYTCTBHUE MOSICHEHUH, 000CHOBAaHH B PEIICHUSX.

Tunossle 3a4aHus UL IPAKTUYECKOU paboThl o TeMe «[IpeoOpa3oBaHus TPUTOHOMETPUYECKUX
BBIPAXKEHUI»

Tema: IIpeoOpa3zoBanusi TPUTOHOMETPHYECKUX BbIPasKeHHUH.

Lenu padoThl: HAYYUTHCS UCIOJIB30BATh TPUTOHOMETpHUUECKUE (POpMyIIbl 11l peoOpazoBaHus
TPUTOHOMETPUYECKUX BBIPAKEHUH.

Kparkoe u3jio:keHue TemMbl.
Dopmynsl npeodpazo6anus Cymmvl U PAZHOCMU MPUZOHOMEMPUUECKUX QYHKUUIL 6
npouszeeoeHue

sina+sinﬂ:25ina+ﬂcosa_’8; sina—sinﬂ=25ina_’8cosa+’8;
2 2 2 2
cosa+cosﬂ:2005a+ﬂcosa_ﬂ; cosa—cosﬂ:—ZSinOHﬂsina_'B;
2 2 2 2
i +
tgaitgﬂzw; a,ﬁ¢£+7rn, neZ.
cosa Ccos fB 2

Dopmynsl npeodpazoeanus NPOU3EE0eHU MPULOHOMEMPUYECKUX QYHKYUTL 8 CYyMMY

COS COS 3 = %(cos(a — f)+cos(a +,B));
sinasin g = %(COS(OC — f)—cos(a +ﬂ));

sina cos B = %(sin(a - B)+sin(a + B)).

IIpumeps! BoINOIHEHHSI 32 JaHMIA.
Ipumep 1. TIpeoGpasosars B mpomssenenne: €0S75° +c0s15°
Pewenue:
B HEoOxoauMyto popMyITy IOACTaBUM JaHHBIC 3HAUCHHSL:
o+ o —
ﬂ - COS 'B
2
75° +15°  75°-15°
- COS

COS« +COS 5 = 2C0S

cos 75° + cos15° = 2cos =2c0s45%-cos30° =2-

J2 V3 6
2 2 2
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OtBerT: —

2
IIpumep 2. [IpeobpazoBats B CyMMYy: ZSin(X + a)- COS(X — a)
Pewenue:
B HEoOxomumyto (hopmMyiy IOJICTaBUM JIaHHBIC 3HAYCHUS:

sina-cosﬁzl(sin(a—ﬁ)+sin(a+ﬁ)) a=x+a, f=x—-a
2

2sin(x+a)-cos(x—a)= 2-%(sin((x+ a)—(x—a)) +sin((x+a)+(x-a))=

=sin(x+a—x+a)+sin(x+a+ x—a) =sin(2a) +sin(2x)
Otget: Sin2x+sin2a

Mpumep 3. Jlokazats Toxaecto: Sin10° +2sin5° cos15° +sin40° = cos10°
Pewenue:

Paznoxum mponssenenne 25in5° c0s15° Ha cymmy o hopmyIte, momydnm:

2sin5° cos15° =sin(5° —15°) +sin(5° +15°) = sin(—10°) +sin 20° = —sin10° +sin 20°

HOIICTaBI/IM IMOJIYYCHHOC BBIPAXKCHUC, ITOJTYyYUM

sin10° —sin10° +sin 20° +sin 40° = cos10°

sin20° +sin 40° = cos10°

sin 20° +sin40° - mpeo6pasyem no dopmyie Sina +Sin A, nomyunm

sin20° +5sin40° = cos10°

20° +40° 20° - 40°
.C0S

2sin = cos10°

2sin30° - cos(-10°) = cos10°

2% -c0s(~10°) = cos10°

cos(—10°%) = cos10°

cos10° = cos10°
OTBeT: 4To U TpebOBAIOChH JOKA3aTh.
3agaHus 1J1s1 IPAKTHYEeCKOoi padoThlI.

Tak kak COS(—«) =COS« , TO

Bapmuanr 1.
1 TlpeoGpasoats B mpomsseneHne:  sin75° +sin15°
2 Ilpeobpa3oBaTh B CyMMY: a) 8cos7a -cos3a, 6) sin52°30"-cos 7°30'
sina +sin3a
a) ———— =192«
COSx +C0S3x

3 Jloka3ath TOXKIECTBA:

. sin(a + B)+sin(a - )

sin(a+ ) —sin(a - ) =t9a-ctgf
Bapmuanr 2.
1 TIlpeobpa3oBaTh B IpOU3BEACHHE: cosZ — cos—
12 12
2 TIpeobpa3oBaTh B CyMMY: a) sin45°-sin15° | ) cos37°30" - cos 7°30’
. ga+1gs sin(e+f3) _ 0
3 JlokasaTh TOXIECTBA: tga —tgp Sin(a -8 ) ,

0) (cosa —cos ) —(sina —sin ) =—4sin? %cos(a +p)

Kpurepuu onieHKH OpakTHYECKUX paboT:
Onenka «5» cTaBUTCS B TOM CiIydae, eciii 00yJaromuics:
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—  BBITIOJTHIII paOoOTy B TIOJIHOM 00BEME;
— B IIPEICTABICHHOM OTYETE MPABWILHO U aKKYPATHO BBIITOJIHUII BCE 3aITMCH, TAOIHUIIHI,
PUCYHKH, TpadUKH, BBIYUCIICHUS;
— odopmiieHa paboTa B COOTBETCTBUU C TPEOOBAHUSIMU;
— B JIOTHYECKUX PACCYKACHUSAX U 0OOCHOBAHMU PEIICHUS HET MPOOEJIOB U OINOO0K;
— B PpEUICHHM HET MaTeMaTHYeCKMX OMIMOOK (BO3MOXKHA OJHA HETOYHOCTh, OIMCKA, HE
SIBIISTFOIIASICS CIICJICTBUEM HE3HAHUS MITM HEITOHUMAaHHS y4eOHOTo MaTepuaa).
Onenka «4» cTaBUTCSA B TOM Clly4dae, eClid 00yJaromuncs:
— paboTa BBINOJIHEHA IOJHOCTBIO, HO OOOCHOBAHHMS WIATOB DPEHICHUS HEIOCTATOYHBI (eCiu
yMeHHe 00OCHOBBIBATh PACCYKACHUS HE SBISUIOCH CIICIMAIBHBIM 00BbEKTOM MTPOBEPKH);
— JIOomyIlleHa OJHa OmMKMOKAa WM JBAa-TPH HEJOYETa B BBIKJIAJKAX, PUCYHKAX, YepTEkax HIIH
rpadukax (eciu 3TH BHJIbI paOOTHI HE SBISUIACH CIIEITHATLHBIM 00BEKTOM IPOBEPKH).
OreHka «3» CTaBUTCS B TOM Cllydae, €ClIi 00yJaroIuics:
— pabora BeImoaHEeHA HA 60%);
— JIOMyIIEHBI 0oJiee OHON OIMOKH MM 0oJiee IBYX-TPEX HEIOYETOB B BBIKJIAJKAX, YEPTEKaX
WM rpaduKax, HO 00yJarOIIUIiCs BlaieeT 0013aTeIbHBIMI YMEHUSMH T10 TIPOBEPSIEMOI TeMe.
OreHKa «2» CTaBUTCS B TOM ClIydae, €CJId 00yJaroInuncs:
— JIONYIIEHBl CYIIECTBCHHbIC OMIMOKM, IIOKa3aBIIME, 4YTO OOydaromMiiCs HE BIAJICET
00s13aTeNIbHBIMU YMEHHSIMU TI0 JJAHHOM TEME B TIOJTHON Mepe;
— 3HAYUTENbHAs YacTh PaOOTHI BHIIIOJIHEHA HE CAMOCTOSITEIIHHO.

Tunosble 3aJaHUs JJIsI KOHTPOJbHOM Da6OTLI 10 pasaciay ((AHF€6D8.»

Bapuasnr 1.

1
12 8

5 95
Breruncnure 2% -2

: {144
Beruncnure T
9
3 Buumcmte log, 2,5+ log, 50

Pemnre ypaBHEHME 2X+8 =X.
5 2 .
Pemure ypaBHeHHe Iog% (X _ 3X) - _1.

Bapuanr 2.

1 1
a5,
4 -4

Beruncnure 3%:3

2 Bormneure 3/ 250 - i/z

3 Bouncmre log, 40 —log, 2,5

4 pemmre ypaBrerne V3X+4 =X,

5

Pemnre ypaBHEeHME Iog% (X2 T 4X) = _1.

Obpaszey oghopmnenus 3a0anusi:

3aoanue 1. Pemmure ypaBHeHue v 1+3x =1 -4,
Pemenne:

1432 =1 _x  gos6eden 6 Keaopam obe uacmu ypasHeHusl.
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(V1+35)" = (10"
1+ 3x=x>—2x + 1;
X~ 5x = 0.

x(x-5)=0

x=0 unu x=35.

Ilposepka: ecnu X =0, TO J14+3-0= 1_0, 1 =1 - BepHo;

eclii X = 5, To J1+3.5 :1_5,4:4—H6BepH0.
OtBer: x=0

Kpurepnu oLleHKH KOHTPOIBLHOM pabOThL:

OtMmeTKa «5» CTaBUTCH, €CIIN:

- paboTa BHITIOJIHEHA MTOJHOCTHIO;

- odopmiteHa paboTa MpaBUILHO M aKKYPaTHO;

- B JIOTHYECKHUX PACCYKICHUSIX U 000CHOBAHUHU PEUICHHS HET MPOOEIIOB U OMIHOO0K;

- B pCIIEHWH HET MaTEeMaTHYeCKHX OIMMOOK (BO3MOXKHAa OJHA HETOYHOCTh, OIMCKAa, HE
SIBIISTFOIIASICS CJICICTBUEM HE3HAHUS WJIM HETIOHUMAaHUs y4eOHOTO MaTepuraa).

OtMmeTKa «4» CTaBUTCH, €CIIN:

- paboTa BBINMOJHEHA MOJHOCTHbIO, HO OOOCHOBAHHUS IIAroB pEHICHUSI HEIOCTAaTOYHBI (eciu
yMeHHE 000CHOBBIBATH PACCYKICHUS HE SBJSUIOCH CIIEUAIbHBIM O0BEKTOM MPOBEPKH);

- JOTyIeHa OJHa OINMOKAa WM JBa-TPU HEJOYeTa B BBIKJIAJKAX, PUCYHKAX, YepTekKax HIIU
rpadukax (€cim 3TH BUIBI pa0OTHI HE SBIISIUCH CIICIUAIbHBIM 00BEKTOM ITPOBEPKH ).

OTMeTKa «3» CTaBUTCS, €CIIU:

- JIOTYIIIEHbI 0oJiee OJHOM OIMOKK WU Oojiee ABYX-TPeX HEAOYETOB B BBIKIAAKAX, YePTEKaX
uiu rpadukax, HO 0OyJarOIIUICs BIaJeeT 00sA3aTeIbHBIMUA YMEHUSIMHU 110 TTPOBEPAEMON TEME.
OTMeTKa «2)» CTaBUTCH, €CIIN:

- JIOTYIIEHbI ~ CYIIECTBEHHbIE OIIMOKM, T[OKa3aBIIME, YTO OOydJaroliuiics HE BIajeeT
00s13aTeIbHBIMU YMEHHSIMU TI0 JIAaHHON TEME B TIOJIHOW Mepe.

Kpurepun omm6ok:
- Krpy 06 b M ommOkaM OTHOCATCS OLIMOKH, KOTOpble OOHApY>KUBAIOT HE3HAHHE
oOyyaromuMucst (opMyJ1, IMpaBWJl, OCHOBHBIX CBOMCTB, TEOPEM M HEYMEHHE HX IMPUMEHSTH;
HE3HaHME MPHUEMOB peIleHUs 3ajady, pacCMaTpUBAEMbIX B yu4eOHMKaxX, a TaKXKe BBIYMCIUTEIbHbIE
OILIMOKH, €CJIM OHU HE SIBJISIFOTCS OMUCKOM;
- KHerpy O s M ommbkaM OTHOCATCA: HOTEPsS KOPHS WIM COXpPaHEHHE B OTBETE
IIOCTOPOHHET0 KOpPHS; 0TOpachiBaHuE 0€3 0OBSICHEHUI O/IHOTO U3 HUX U PaBHO3HAYHbBIE UM;
- KHenodeTaM OTHOCATCA: HEpALIMOHAIBHOE PEIICHUE, OMUCKU, HEAOCTATOYHOCTh WJIN
OTCYTCTBHE MOSICHEHUI, 000CHOBaHU B pEIICHUSX.

IMpumepsi Tem pedepaToB (10KJIATOB) 1 MHIHBHAYAIBHBIX TPOEKTOB
— HemnpepsiBHbIE ApO0H.
— IIpuMeHeHHe C0KHBIX MPOLEHTOB B )KOHOMUYECKHX pacyeTax.
— IlapamienbHOE IPOEKTUPOBAHMUE.
— CpenHue 3Ha4E€HMS U UX IPUMEHEHNE B CTATUCTHKE.
— BexkropHoe 3ananue NpsMbIX U INIOCKOCTEN B IPOCTPAHCTBE.
— I'paduueckoe perieHue ypaBHEHHI 1 HEPABEHCTB.
— IIpaBuiibHBIE MHOTOIPAaHHUKHU.
— Konnueckue ceyeHns 1 X IPUMEHEHNE B TEXHUKE.
— Tlonstue nuddepennnana u ero NPUIOKEHUS.
— (CxeMmsl TOBTOPHBIX UCIBITAaHUN bepHymn.
— MHccenenoBanue ypaBHEHM U HEPABEHCTB C IIaPAMETPOM.
— Jlorapu¢msl 1 X IpUMEHEHHE.

— TpuroHomeTpus B OKpyarolleM Hac MUPE U JKU3HH YeIOBeKa.
— IIpousBogHas u ee NpUMEHEHNE.
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— HHrerpai u ero npuMeHeHHE.
— Juddepennmansabie ypaBHEHUS U UX IPUMEHEHHE.

K kpumepusam oyenxu caMoCTOSTEIbHOM PabOTHI 10 HAMIMCAHUIO pedepaTa OTHOCITCS:

— KPHUTEPHUH OLICHKH BBEICHHS: Haln4yue 0OOCHOBAHHS BBHIOOpA TEMbI, €€ aKTYalbHOCTH; HAINYHE
chOpMYIMPOBAHHBIX  II€JCH W  3agad  pabOThl; HAJIMYME KPATKOW  XapaKTCPUCTUKU
NIEPBOUCTOYHHKOB;

— KPHUTEPHUH OIICHKHM OCHOBHOW YacTH: CTPYKTYpHPOBAHHE MaTepHaia Mo pasieiam, maparpadam,
a03alam; COOTBETCTBUE COJCp)KaHHMs Marepuana Tteme pedepara; mnpoOIEMHOCTb U
Pa3HOCTOPOHHOCTh B H3JIOKECHHH MaTepHaia; BbBIICICHHE B TEKCTE OCHOBHBIX MOHATHH U
TCPMHHOB, UX TOJIKOBAHHEC; HAJIMIUC IIPUMCEPOB, HIJIFOCTPUPYIOIIHUX TCOPCTUUCCKUC IMOJIOKCHUS

— KPUTEPUU OIICHKH 3aKJIOUCHUS: HAJIMYKE BHIBOJIOB [0 PE3yJIbTaTaM aHAIN3a; BHIPAKCHUE CBOECTO
MHEHHUS 110 pobiieme;

— odopmiienue pedepaTa B COOTBETCTBHH C TPEOOBAHHSIMHU;

— 3amuTa pedepara: CBOOOIHOE BIaIeHHE MaTepuaioM pedepara, KaueCTBO OTBETOB HA BOIIPOCHL.

5. METOAUYECKHME VYKA3AHUA JJs1 OBYYAIOHIUXCSA IO OCBOEHHIO
JUCHUIIJIUHBI.

[Tpuctynas k wusyuenuto gucuuiuinael OJ.07. «Marematuka», CTYAEHTY HEOOXOIUMO
BHUMATCJIIBHO O3HAKOMUTBCA C TEMATHYCCKUM IIJIaHOM BaHﬂTHﬁ, CIIMCKOM pCKOMeHIIOBaHHOfI
JUTEPATYPHI.

OCHOBHBIMHA BUIaMu ayIII/ITOPHOﬁ pa6OTI)I CTYACHTOB SABJIAIOTCA YPOK U IPAKTUYCCKUC 3aHATUA.

B xone ypoka mpenogaBaTenb U3jaraeT M pazbsCHAET OCHOBHBIC, HAUOOJIEE CIIOYKHBIC MOHSATHS
TEMBl, a TAK)K€ CBSI3aHHBIE C HEW TEOPETUUYECKHE M IpaKTHueckue npoliembl. Bo Bpems 3anaruii
HEoOXO0MMO BECTH KOHCIIEKT. [IpernogaBarens 1aeT Ha ypoKe 3aiaHus IS 3aKpEeIUICHHs TIPOHAEHHOTO
Marepuala, OpraHu3yeT U OKa3bIBaeT CTYJCHTY IIOMOIIb B CAMOCTOSITEIILHON paboTe BO BpeMs YpoKa,
JlaeT PEeKOMEHIAlUHN Ha TOATOTOBKY K MPaKTHYECKOH paboTe M yKa3aHUs Ha BBIIOJHEHUE JOMAalIHen
paboTel. Bo BpeMsi ypoka npenojiaBaTenb TaKkKe MPOBOJIUT MIPOBEPKY TEOPETUUECKUX 3HAHUH IO TEME
IPOIJIOro ypoKka. AKTUBHOE y4acTHe CTY/AEHTa BO BCEX 3Tamax 3aHsATHSA, TO3BOJIUT €My KaueCTBEHHO
YCBOUTH HEOOXOJIUMBIM TEOPETHUECKUH W TNPaKTUYECKUW MaTepuan, pa3o0paTbCsi B OCHOBHBIX
BOINPOCAX U MOJIYYUTh JONOTHUTEIbHbIE HEOOXOAUMBIE Ul HOHUMaHMS U JajdbHEUIIeH MPaKTHIeCKON
NEeSITeTHHOCTH PEKOMEH/IAIIUH TTPETIOIaBaTEs.

B xone nzyuenus aucuumuinael OJ1.07. «MaremaTrkay npenycMoTpeHo 94 waca npakTHUECKUX
paboT, KOTOPbIE IPOBOAATCS MOCIIE U3YUEHUS TEOPETUUECKOT0 MaTepHara.

LlensiMu BBIIOJTHEHUS IPAKTUYECKUX PAaOOT SBIISIOTCS:

1) o06obmeHue, cucremarusanusi, yriayOJeHHe, 3aKpelIeHHE IOJYyYEHHBIX TEOPETHUECKUX
3HAaHUH 110 KOHKPETHBIM TEMaM;

2) popmupoBaHre yMEHUN IPUMEHATH [TOJIyY€HHbIE 3HAHUS Ha MPAKTHUKE, peann3alus eIMHCTBa
MHTEJUIEKTYaJIbHON U MPAKTUYECKOHN 1eATEIbHOCTH;

3) pa3BUTHE WHTEJUIEKTYalbHBIX YMEHUH Yy OyIylMX CHENHATUCTOB; AaHAJUTHYECKUX,
IPOEKTHPOBOYHBIX, KOHCTPYKTUBHBIX U JIp.

4) BbIpaOOTKY MpHU PELUICHUH MOCTABICHHBIX 3a/1a4 TAKUX NMPO(PECCHOHAIBHO 3HAYNMbIX KayecTB,
KaK CaMOCTOSITEJIbHOCTb, OTBETCTBEHHOCTh, TOUHOCTh, TBOpYECKast NHUIMATUBA.

[TpakTHyeckue 3aHATHS BRIpAaOATHIBAIOT Y CTYJCHTOB HaBBIKU MIPUMEHEHHSI MTOJTYYEHHBIX 3HAHUMN
JUI pelieHusi Npo(ecCHOHANbHBIX MpaKTHUECKUX 3afad. Ha NpakTHUeCKUX 3aHATHSX CTYIEHTHI
BBITMOJHSIOT TPEHUPOBOYHBIE YIPAXHEHHS, PElIaloT 3aJauyd, 3aHMMAIOTCS MOCTPOEHUEM TpaduKOB,
CX€M, U3TOTOBJICHHEM MAKETOB, MOJICIMPOBAHUEM U T. 1.

Bo Bpems mpoBeneHust 3aHATUN OOydaromuecs IOJKHBI UMETh METOAMYECKHE YKa3aHUs I10
BBIMOJTHEHUIO TMPAKTHUYECKUX pabOT, KOHCHEKTHI JEKLUWH, CPEICTBO MJs BBIUMCICHUM, JUHEUKY U
KapaHJarl.

Kaxnas mpaxktudeckas paboTra COAEpX HUT TEMy M Lelb paboThl, TEOPETUYECKUE CBEJICHUS,
oOpa3ell BBIMOJIHEHHS 3aJaHUI U CaMU 3a/1aHusl.
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[lpu BbIMONHEHUH pabOT CTYIEHT JOJDKEH CaMOCTOATENbHO M3YyYUTh METOJUYECKUe
PEKOMEH/IAlMU MO IPOBEJCHUIO KOHKPETHOM pPalOThbI; BBINOJHUTH COOTBETCTBYIOLIME 3aJaHUs U
pacyeTbl; IOJIb30BAaThCS CHPAaBOYHOW M TEXHUYECKOH JUTEpaTypoil; IMOATOTOBUTH OTBETHl Ha
KOHTPOJIbHBIE BOIIPOCHI.

[Tocne BbImoNMHEHUs pabOTHI CTYACHT JOJDKEH MPEJCTaBUTh OTYET O MPOAETaHHOH pabore ¢
HOJIy4EHHBIMU PE3y/IbTaTaMH U BBIBOJAAMH M YCTHO €€ 3aIlUTUTh.

Ecnu cTyneHT He BBINOJHWI TPAaKTUYECKYI0 padoTy WiM 4YacTh pabOThl, TO OH MOXET
BBIIOJIHUTh PabOTy WM OCTaBIIYIOCS 4YacTh BO BHEYPOYHOE BpEMs, COIVIACOBAHHOE C
IPEeIo/IaBaTeseM.

TpeboBanus Kk 0(OPMIIEHUIO OTYETOB K MPAKTHUECKUM paboTaM.

OTueTsl 1O NPAKTUYECKMM paboTaM BBIIOJHAIOTCS B OTAEIbHOM TETpagu B KIETKY.
Heo6xoanmo octaBisaTh mois mupuHoi 25...30 MM i1 3ameuanuii npenojasarens. Bee rpaduku u
PHCYHKH, CONPOBOXKJAIOIIME BBINOJIHEHUE IPAKTUYECKHX pPAOOT BBINOJHAIOTCS KapaHAalloM B
cootBeTcTBUM ¢ TpeboBanusmu 'OCT.

HeakkypaTHOe BBINOJHEHUE MPAKTUYECKOH pabOThl, HECOONIOJCHME NPUHATHIX NPAaBUI U
wioxoe ogopmiieHHEe T'padUKOB M CXEM MOTYT IOCIYKUTh NPHUYUHON BO3BpAIICHUS PaOOTHI s
JIOpabOTKH.

Kaxxnas npaktuyeckas paboTa HAUMHAETCS C HOBOT'O JIMCTA.

B 3aronoBke kax10i mpakTuyeckoi paboThl yKa3bIBAeTCA TeMa U HOMEP PaOOTHI:

Ilpakmuueckas paboma Ne .
Tema:

Bapuanm Ne .

Kaxnplii BapraHT pabOThI COCTOMT W3 HECKOJbKUX 3amad. OOydaromuiics IOJDKEH PEIIUTh
3a/1a4¥ 110 BapUaHTy, HOMEpP KOTOPOTO YKaXKET IMperojaBaTelib. B paboTy JOKHBI OBITh BKIFOUCHBI
3aj]auu, YKa3aHHbIC B IPAKTHUECKOW PaboTe, CTPOTO IO MOJI0KEHHOMY BapHAaHTY.

[Tepen pemeHneM KakI0¥ 3a/1a4d HAJIO BBITUCATH MIOJTHOCTBIO €€ YCIIOBHE.

Peunrenne 3amay cremyer u3iarath MOAPOOHO W aKKypaTHO, OOBSICHSSI W MOTHUBHPYS BCE
JEHCTBUS TI0 X0y PEUICHUS U JIeasi HeOOXOIMMbIC PUCYHKH.

[Tocne monmydeHHs TPOBEPEHHOW paOOThI, CTYAEHT JOJDKEH WCIPABUTh BCE OTMCUCHHbBIE
OIITNOKH.

B xone paboTsl HEOOXOAMMO CTPOro cOOMIOIATh MpaBMiia TEXHUKU Oe3omacHocTu. [Ipu paboTte
B KaOWHETE CTY/ICHTaM 3aIperiaeTcs:

- HAXOJIUThCS B KAOMHETE B OTCYTCTBHHU MPEIOIaBATENsl M HA TIEPEMEHE;

- BCTaBaTh CO CBOCTO MECTA U XOJWTH IO KaOMHETY 0e3 pa3pemieHus IperoaBaTels;

- pasmMeniath Ha pabodeM MeCTe IOCTOPOHHUE TTPEIMETHI.

OO6yuaromuiics 00s3aH:

— CIIOKOMHO, HE TOPOTISICh, HE 3aJIeBasi CTOJIBI, BXOJUTh B KAOWMHET W 3aHATh OTBEJICHHOE
€My MeCTO,

- paboTaTh Ha OJTHOM, 3aKPEIIJICHHOM 32 HUM MECTE,

- BO BpeMsI TEpEeMEHbI TOKMHYTh KaOMHET,

- NPUCTYNATh K paboTe M0 YKa3aHUIO MPETo1aBaTels,

— 10 OKOHYAHHUIO Pa0OTHI CIAaTh BBIJJAHHBIC MaTEPHAJIbI ITPETIOIaBaTEITIO,

- MIPUBECTH CBOE pabovee MECTO B IMOPSIJIOK.

Jlis  yCHemiHOW  MOATOTOBKM K  TPAKTHYECKUM  3aHATHSAM  CTYACHTY  HE00XoJuma
MpeIBapUTelIbHAS CaMOCTOSTEIbHAs paboTa M0 TeMe IUIAHUPYeMOro 3aHsATHs: paboTa Hal
KOHCIIEKTOM, Y4eOHUKOM, Y4eOHbIM mocoOueM, WHTEpPHET - pecypcaMu, YTOOBl OCHOBATEIHHO
OBJIQJIETh TEOPUEH BOIIPOCA.

JIOTIOSTHUTENIbHBIC 3aHATHS W KOHCYJIbTAIMU IO3BOJISIOT CTYJCHTY BOCIOJHHUTH MPOOENbI B
3HAHUSX TI0]] PYKOBOJICTBOM TIPEIIOIaBaTeIsl, BBITOJHATE MPOITYIIEHHYIO padoTy, 3a KOTOPYIO JIOJDKHA
CTOSITh OLICHKA, MOBBICUTH OIEHKY, OOCYJMTH BOIPOCHI, HANPABICHHBIC Ha YIIIyOJCHHOEC HM3Y4YCHHUE
TEMBI, TIOJTYYUTh KOHCYJIBTAIIHIO TIPEIOIaBaTEeNs 110 TEME HayJIHO-HCCIIEA0BATEIHCKON paOOTHI.
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5.1. TexHoJIOTHYeCKasi KAPTa MPAKTHYECKUX padoT

No TeMa nmpakTUyecKoi Kou. anane Jluteparypa

3aHATUSA paboThI 4acoB CO CTp.

4 [Ipumenenue npobeir wu 2 Hcnonw3ys HEOOXOMMBIC YMK
IPOIICHTOB IS PEUICHHUS TEOpPETUYECKHE CBeJACHHMs  pemuTh | [Ipaktuueckas
IPUKJIAJHBIX 33/1a4. IIPEUI0KEHHBIE 3a/1a4H. pabota Ne 1

7 ITpeobpazoBanus 2 Hcnonp3ys omnpeneneHuss U CBOMCTBA YMK
BBIpa)KEHU, CTENEHU HalTH 3Ha4eHus U ynpoctuth | [IpakTrueckas
COJIepKAINX CTETICHH. BBIpKEHUSI. pabota Ne 2

9 Beinosinenue pacyeToB ¢ 2 Hcnonb3ys ompeneneHus U CBOMCTBA YMK
paauKantaMmu. CTETIeHU C paunonanbHbIM | [IpakTueckas

MoKa3aTeJeM HaWTh 3HadeHuss u | padora Ne 3
YIIPOCTHUTH BBIPAKECHUSI.

12 JeticTBus C 2 Hcnonw3ys Heo0X0InMBIE YMK

JorapupmMamH. TEOPETUYECKHE CBEICHHS BBIYUCIUTH | [IpakTuueckas
Jorapu(pMHUUECKUE BBIPAKECHHUS. pabota Ne 4

14 [TpeoGpa3oBanue 2 Hcnonp3ys HE00XOIUMBIE YMK
BbIpa)KEHUI, TEOpEeTUYEeCKHe CBeleHUs ynpoctuTh | [Ipaktuueckas
coAepKAIINX Jorapu(pMUUECKHE BBIPAKCHUSI. pabora Ne 5
J0rapu(MBI.

19 CooTHolLIeHUsT ~ MEXAY 2 BbruuciuTh 3HaYeHHUS WU YIPOCTHUTH YMK
TPUTOHOMETPHUYECKUMH TPUTOHOMETPHUYECKHE BbIpakeHui, | [IpakTrueckas
byHKIIUIMU OJIHOTO UCHOJb3ys GOPMYIbI U TAOIULLY. pabota Ne 6
apryMeHTa.

23 [IpeoOpazoBanue 2 Ucnonb3ys popmMyibl TPUTOHOMETPUU YMK
TPUTOHOMETPHUYECKIX peoOpa3oBaTh BBIPAKEHHUS. [IpakTuyeckas
BBIPKEHUM. pabota Ne 7

29 Pemenune 2 Ucnonp3ys HEO0XOIUMBIC YMK
UppalMOHAIBHBIX TEOpeTUYeCKHe CBeJeHHs  pemuTh | [Ipaktuueckas
ypaBHEHUH. HppaIOHAIbHBIE YPaBHECHHUSI. pabora Ne §

31 Pemenne nokasaTesbHbIX 2 Hcnone3ys HE00XO0/AUMBbIE YMK
YpaBHEHHH. TEOPETUYECKHE  CBEJCHHs  pemuTh | [IpakTudeckas

NOKa3aTeJIbHblE YPAaBHEHHUSL. pabota Ne 9

33 Pemenune 2 Hcnonp3ys HE0O0XO/IMMBIE YMK
J0rapuPpMHUUECKUX TEOpeTH4YecKue cBeleHus  pemuth | [IpakTuueckas
ypaBHEHUH. Jorapu(MUUEeCcKue ypaBHEHHS. pabota Ne 10

35 Pemenne 2 Hcnone3ys HE00XO0/AUMBbIE YMK
TPUTOHOMETPHUYECKHIX TEOPETUYECKHE CBEJCHHs  pemuTh | [IpakTudeckas
YpaBHEHHH. TPUTOHOMETPUYECKHE YPaBHEHHUSI. pabota Ne 11

36 Pemenne 2 Hcnonp3ys GpopMyIibl TpPUTOHOMETPUHI YMK
TPUTOHOMETPUUYECKHX no100path HYXHBIN anroput™ | Ilpaktuueckas
YpaBHEHUM. penIeHus Tp. YpAaBHEHUM. pabora Ne 12

38 Pemenne  npukiaaHbIX 2 Hcnone3ys HE00XO0AUMBIE YMK
3aJad ¢ TIOMOIIBIO TEOPETUYECKHE CBEICHHsS  pemmuTh | [IpakTudeckas
CHCTEM YpaBHEHUH. IPEUI0KEHHBIE 3a/1a4H. pabota Ne 13

40 Pemenune CUCTEM 2 Hcnone3ys HE00XO0AUMBIE YMK
JIMHENHBIX YPAaBHEHUM. TEOpPETHYECKHE  CBeAeHus  pemnThb | [IpakTnueckas

CHUCTEMBbl ypaBHEHMH pa3in4HbIMH | paboTa Ne 14
CHOCcO0aMHU.
45 Pemenue HepaBeHCTB. 2 Hcnone3ys HE00XO0/AUMBIE YMK
TEOPETUYECKHE CBEACHWs, pemmTh | [IpakTudeckas
HEPaBEHCTBA U CHUCTEMbl HEPABEHCTB. pabota Ne 15
94 [Toctpoenue U 2 Wcnonb3ys Ipe/icTaBJIeHNE 0 YMK
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uccieioBaHue rpadukoB (GyHKIMAX, TOCTPOUTh M UcchenoBarh | [IpakTuueckas
GyHKIHA. pasnuyHbIe PYHKITUH. paborta Ne 16

55 Hcnons3oBanue Hcnonw3ys IIpeACTaBICHUE 0 YMK
rpadukoB (QyHKUIMH Ui GyHKLIMAX, MOCTPOMTh M pewuTh | [IpakTrueckas
pellieHusT ypaBHEHUH H YPaBHEHUS U CUCTEMbI YpaBHEHU. pabota Ne 17
JIMHEHHBIX CUCTEM.

59 Hcnons3oBanue Hcnonw3yss T€OpEeTUYECKHE CBEIEHUS, YMK
IIPOrpeccuu JUIS pemnts  3agaun  npu  nomoinu | [Ipaktudeckas
penieHus 3ajad. MPOTPECCUil. pabora Ne 18

63 Brruncnenne Hcnonb3ysi TeopeTHYECKUE CBEICHHUS, YMK
IIPOU3BOIHBIX BBIYUCIUTH IMPOU3BOJHBIE pa3inuHbIX | [IpakTHueckas
AJIEMEHTAPHBIX (QYHKIIHH. AJIEMEHTAPHBIX (YHKIIHH. paborta Ne 19

64 MexaHnyeckui u Hcnons3yss TeOpeTHYECKHUE CBEIACHUS, YMK
TEOMETPUYECKHH  CMBICII HalTH CKOPOCTb HpAMOJMHENHHOTO | ITpakTndeckas
IIPOU3BOJHOM. JIBIDKEHUSI TOYKW M HAWTH ypaBHeHHe | pabora Ne 20

KacaTenbHOU K rpaduky QyHKIUH.

69 UccnenoBanmne ¢yHKIMn HccnenoBath pasnuyHble (YHKIUU C YMK
c IIOMOUIBIO IIOMOLIBIO IIPOU3BOAHON 1o | Ilpaktuueckas
MIPOU3BOAHOM. AINTOPUTMY. pabora Ne 21

71 3ajaul Ha HaXOXJIECHUE Hcnonw3ys TeopeTHdeCKHE CBEIAECHUS, YMK
HAaUMEHBIINX U PELINTD IIPETIOKEHHBIE 3aJa4H. [IpakTnyeckas
HanOOJBIINX ~ 3HAYCHHUU pabota Ne 22
BEJIMYHUH.

74 Haxoxnenne Hcnonb3ys TEOpeTUYECKUE CBEICHHS, YMK
HEOIIPEAEIEHHOTO HAlTH HEOIIPEIECIICHHBIE MHTETPAIB. [IpakTnyeckas
MHTErpaa. pabota Ne 23

76 Brruncnenue Ucnone3ys  ¢popmyny  HbroTona- YMK
OIIPEJIETICHHOTO JleiiOHMIIa, BBIYUCINTD ompeneneHusie | [Ipaktudeckas
UHTErpaja. VMHTErPaJIbL. pabota Ne 24

78 [IpuMeHnenne wuHTETpana Hcnonw3yss TeopeTHdeCKHe CBEACHUS, YMK
K BBIYUCIIEHHUIO HaWTU IyTh, NPOWIEHHBIN TOYKOM M | IIpakTyeckas
(U3UYECKUX BEJIMYMH. MIPOM3BENICHHYIO paboTy. pabota Ne 25

80 IIpumeHeHue Hcnonw3yss T€OpETUYECKHUE CBEIACHUS, YMK
OIIPEAECIICHHOIO HaWTH  IUIOWAAW  KpUBOJMHEHHBIX | [IpakTnueckas
UHTErpaja K Tpanenu. pabota Ne 26
BBIUMCJICHUIO  IUIOLIA/IU
TJIOCKON (UTYPHI.

84 [IpuMeHeHne TeopeTHko- Hcnonw3ys TeopeTHdecKue CBEACHUS, YMK
MHOKECTBEHHOTO PELINTD IIPEIIOKEHHBIE 3aJaUH. [IpakTnyeckas
anmapara JUisl pelleHus pabota Ne 27
3a/1ad.

87 Hcnons3zoBanue Hcnonw3yss TeOpeTUUYECKHE CBEAECHUS, YMK
KOOpAMHAT MPH pEIICHUN HaWTH  KoopauHaTel  Todyek B | IIpakTuueckas
3a/1a4. MIPOCTPAHCTBE NPU PEIICHHUH 3a4a4. pabota Ne 28

91 Bekropsl.  [lelictBus ¢ Hcnonw3yss T€OpETUYECKUE CBEIACHUS, YMK
BekTopamu. [Ipocreitmme HaWTH KOOpAUHATHI BEKTOpOB, | [IpakTnueckas
3a/1a4¥ B KOOpJINHATaX. MIPOU3BECTH OIpe/eeHHbIe AeHcTBHs | pabdora Ne 29

C BEKTOpaMH.

95 IIpumeHeHne akcuom Hcnonw3ys TeOpeTUUYECKHE CBEAECHUS, YMK
CTEPEOMETPUU TIPU MIPUMEHUTH aKCHOMBI U cieAcTBus u3 | [IpakTuueckas
pELIeHUN 33]1a4. HUX IIPHU pEUICHUH 3a]a4. pabora Ne 30

98 [TapannensHOCTD B Hcnonp3ys TeopeTHyecKkue CBEIEHUS, YMK
MIPOCTPAHCTBE. PEUINTh MpeIoKEHHbIE 3a]auu. [IpakTuueckas

pabota Ne 31
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101 [lepnenauKynsipHOCTE B Hcnonb3yss TEOpETHYECKUE CBEICHHS, YMK

MIPOCTPAHCTBE. PELINTh MpeIoKEHHBIE 3a]auu. [TpakTrueckas
pabota Ne 32

105 Beruucienne yrioB u Hcnonb3ysi TeopeTUYECKUE CBEICHHS, YMK
paccTosiHui B OTIpEeNIeNIUTh pa3inyHble paccTosHus | [IpakTHueckas
IPOCTPAHCTBE MEX1y 00bEKTaMH B IPOCTPAHCTBE. pabora Ne 33

112 Haxoxnaenne 31eMeHTOB Hcnonb3yss TEOpETUYECKUE CBEICHHS, YMK
U TUIOUIA/IA MTOBEPXHOCTHU HaWTH  3ajaHHble  31MeMeHThl B | [IpakThueckas
MHOIOTPaHHHKOB. pa3IMYHbIX MHOTOTPAaHHUKAX. pabota Ne 34

114 Beruucnenne  06beMoB Hcnonw3ys TeopeTHUYecKUe CBEICHUS, YMK
MHOTOT'PaHHHKOB. HallTH 00BEMBI pasmuusbiX | [IpakTuyeckas

MHOTOT'PAHHUKOB. paborta Ne 35

118 | Pemenue  3amay  Ha Hcnonp3ys TeopeTnyeckue CBeEIEHUS, YMK
HaXO0XJCHUE HaWTH  3aJaHHble  31MeMeHThl B | [IpakTuueckas
FEOMETPUUECKUX Pa3IMYHbIX MHOTOIPAaHHUKAX. pabota Ne 36
BEJIMYUH
MHOTOT'PaHHHKOB.

120 Ceuenus N306pazuth pasInyHbIC YMK
MHOTOT'PaHHHKOB MHOTOTPaHHHUKH U CEUCHHSI B HUX. [IpakTryeckas
TIJIOCKOCTSIMU. pabora Ne 37

124 Haxoxnenue 31eMeHTOB Hcnonb3ys T€OpeTHUYECKUE CBEICHUS, YMK
LHWIMHJIpa U KOHYCA. HaWTH  3ajaHHble  3neMeHThl B | [IpakTuueckas

pa3nuyYHbIX (QUrypax BpalleHus. pabota Ne 38

128 Boeruncnenue o0BEMOB | Hcnonw3ys TeopeTudeckue CBEICHUS, YMK
IIonaiel MoBepxXHOCTEH HaWTH IUIomagu ToBepxHocTu U | [IpakTHdueckas
TEJ BpalllCHHUS. 00BEMBI 3aJIaHHBIX TeOMETpHUYeCKuX | paborta Ne 39

TeJ.

130 | Pemenue  3amay  Ha Hcnonp3ys TeopeTHuecKue CBEACHUS, YMK
BbIUUCIIEHHE OOBEMOB U HailTu 1omaau mnoBepxHocTH U | [IpakTuueckas
Iomaaen 00BbEeMBI 3alaHHBIX TeoMeTpuyeckux | pabdota Ne 40
reOMETPUYECKUX TeJl. TeJl.

134 | Pemennue 3aja4 Wcnonp3ys TeopeTnyeckue cBeEHUS, YMK
MaTeMaTHYeCKOM NPEJCTaBUTh JaHHbIe B Bujae Tabmul u | [Ipaktuueckas
CTaTHCTHUKH. Jarpamm. pabota Ne 41

137 Pemenue Ucnonw3ys dbopMyIibI YMK
KOMOMHATOPHBIX 3a]1a4. KOMOWHATOPHKH, HalTth  pemeHus | [Ipaktudeckas

KOMOMHATOPHBIX 33/1a4. pabota Ne 42

141 Brruncienue Hcnonb3ys hopmyb TEOpUH YMK
BEPOATHOCTEN ITPU BEPOSITHOCTEH, BbIUUCIUTH | [IpakTHueckas
penieHuy 3a1ay. BEPOSITHOCTH Pa3JIMYHbBIX COOBITHIA. pabora Ne 43

144 | HaxoxneHue Hcnone3ys bopmyIbl TEOpUU YMK
BEPOATHOCTH COOBITUH B BEpPOSITHOCTEM, BBIYMCIIATH | [IpakTnueckas
cepuu HE3aBUCHMBIX BEPOSTHOCTH Pa3IUYHBIX COOBITHII. pabota Ne 44
VICTIBITAHUIA.

147 Pacnpenenenus Hcnonw3yss T€OpETUYECKUE CBEIACHUS, YMK
JIVICKPETHBIX CITyYaiHBIX COCTaBUTh 3aKOH paclpeieseHusl. [IpakTnyeckas
BEJINYHH. pabota Ne 45

149 | HaxoxeHHe YHCIOBBIX Hcnonp3ys TeopeTHyecKue CBEIEHUS, YMK
XapaKTEPUCTHK. HAaliTH  YWCIIOBBIE  XapakTepucTuku | [IpakTudeckas

CIIy4alHbIX BEJIMYUH. pabota Ne 46

153 | Pemenue 3azad, Hcnone3ys TeopeTnyeckue cBeleHUS, YMK
MPUBOSAIINX K PELIUTH MpeI0KEHHBIE 3a1a4H. [IpakTuyeckas
HOPMaJIbHOMY pabota Ne 47
pacnpeaeeHuIO.
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6. YCJIOBUS PEAJIN3AIIMN YUEBHOM JACIUILIMHBI
6.1. TpeOGoBaHus1 K MaTepHAJbHO-TEXHHYECKOMY 00ecredeHHI0

HanmeHnoBanue
KabuHera, 1abopaTopuH, [TepeueHb OCHOBHOTO 00OPYIOBAHMS, IPOTPAMMHOTO 00eCTIeUeHHS
MacCTEePCKHUX U T.J.
Kabuner Mebenb ayauTopHas:
MaTe€MaTUuKN —  CTOJIBI
—  CTYyJbs

— JI0CKa ayJIMTOpHas 3-371eMeHTHas
—  KHIDKHBIE IIKa(bI
— TpubyHa
CpencrtBa 00yueHus:
—  IIJTaKaThl

—  TaOJIHIIBI

—  CXEMBI

—  MAaKeTsl

— cTeHibl HH(OpPMAIMOHHbIE

— YepTEKHbIE UHCTPYMEHTHI
CrannoHapHbli MYJIbTUMEIUNHBIM KOMIUIEKC, B COCTaB IPOrPaMMHO-
aIrapaTHOro KOMIIJIEKCA BXOIAT:

- IIK

— IPOEKTOP MYJIbTUMEIUNHBIN

— KOJIOHKH

— SKpaH MPOEKIMNOHHBIM

ITomenienue g | Cronbl YUTATEILCKHE
camocTosTeNbHOM  pabotel | Komup-npuatep Sharp AR ¢ KpbIiKoi ¥ MyCKOBBIM KOMIUIEKTOM
CTYJECHTOB Ckanepsl HP ScanJet 200 (L2734A)

[IK (moxxitodens! ¢ cetr UHTEpHET)

6.2. IlepeyeHb pexoOMeHAyeMbIX Y4YeOHBIX u3aaHuii, MHTepHeT-pecypcoB, JAONOJHUTEIbHOM
JUTEepaTypbl

OcHOBHBIE UCTOYHHKHU:
1. Boromoros, H. B. MaremaTuka : yaeOHHK JUTsl cpeIHEro nMpodeccrHoHaIbHOro o0pa3oBanus /

H. B. boromonog, II. . Camoiinenko. — 5-¢ wu3xa., mepepad. m jmon. — Mocksa : M3nmarenbcTBo
FOpaiit, 2023. — 401 c. — (IIpodeccnonansnoe obpazoBanue). — ISBN 978-5-534-07878-7. —
Texkcr  :  onekrponHeld  //  OOpasoBarenbHas  1iargpopma  FOpaiit  [caiit]. ——

URL.: https://urait.ru/bcode/489612.

2. boromonos, H. B. Ilpaktudeckue 3aHsaTHS 0 MateMaTuke B 2 4. Yacte 1 : yueGHOE mocodue
ISl cpeiHero npodgeccuoHanbHoro oopazosanus / H. B. boromonos. — 11-e u3zn., nepepal. u gon. —
Mocksa : MWznmarensctBo FOpaiit, 2023. — 326 c.— (IIpodeccuonanpbHoe oOpa3oBaHuE). —
ISBN 978-5-534-08799-4. — Texkcr : anekTpoHHbIN // OOpa3oBarenbHas miardopma FOpaiit [caiit].
— URL.: https://urait.ru/bcode/490666.

3. Boromonos, H. B. Ilpakruueckue 3aHsaTHs 110 MaTeMaTuke B 2 4. YacTh 2 : yueOHOE mocodue
ISl cpeiHero npodeccuoHanbHoro oopazosanus / H. B. boromonos. — 11-e u3zn., nepepal. u gon. —
Mocksa : MWznmarensctBo IOpaiit, 2023.— 251 c.— (IIpodeccuonanpHoe oOpa3oBaHUE). —
ISBN 978-5-534-08803-8. — Texkcr : anekTponHsiid / Ob6pa3oBarenbHas miardopma FOpaiit [caiit].
— URL.: https://urait.ru/bcode/490667.
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https://urait.ru/bcode/489612
https://urait.ru/bcode/490666
https://urait.ru/bcode/490667

4. Kpemep, H.II. Marematnka mius KOJUIeMKed : ydeOHOe mocoOue i CpemHero
npodeccuonanibHoro obpazosanmsi /| H. L. Kpemep, O.I'. KorncrantunoBa, M. H. ®punman ; mon
penakuueir H. III. Kpemepa. — 10-e u3n., mepepadb. m jgon. — Mocksa : M3marensctBo HOpaiir,
2023. — 346 c. — (Ilpodeccuonansuoe obOpazoBanue). — ISBN 978-5-534-05640-2. — TekcT :
anektporHbii // DBC FOpaiit [caiit]. — URL: https://www.biblio-online.ru/bcode/458707.

JlomomHUTEIbHBIC UCTOYHHUKU:

5. boromomoB, H.B. Anrebpa u wHawajna aHanu3a: YydeOHOe mocoOMe [JIs CpeaHEero
npodeccuonaibHoro oopaszosanus / H. B. boromonoB. — Mocksa : U3narensctBo FOpaiit, 2023. —
240 c. — (ITpodeccuonansuoe obpazoanue). — ISBN 978-5-534-09525-8. — Tekcr : 31eKTpOHHBIN
// O6pa3zoBarenbHas wiathopma KOpaiir [caiit]. — URL.: https://urait.ru/bcode/489977.

6. boromonoB, H.B. I'eomerpus : ydeOHOE mocoOHe Isd CpPeAHEro Npo(ecCHOHATBLHOIO
obpazoBanusi/ H. B. boromosnoB. — MockBa : M3marensctBo  FOpaiit, 2022.— 108 c. —
(ITpodeccuonanproe obOpazoBanue). — ISBN 978-5-534-09528-9. — Tekct : 3neKTpOHHBIA //
O6pasoBarenbHas wiathopma KOpaiir [caiit]. — URL: https://urait.ru/bcode/489978

7. Kypnan «Hayxka u 5KU3Hb»

8. IMamuii, W.A. Teopus BeposTHOCTEH. 3amayHuK : ydeOHOe mMocoOue st BY30B /
U. A. llanmit. — 3-¢ usn., ucnp. u jgon. — Mocksa : MznmarenscrBo [Opaiit, 2023. — 236 c. —
(Bricmiee obpaszoBanue). — ISBN 978-5-534-04641-0. — Tekcrt: snextponnslii / ObC FOpaiit [caiit].
— URL: https://www.biblio-online.ru/bcode/448936.

[lepeuennr pecypcoB HH(POpPMAIMOHHO-TEIIEKOMMYHUKAIMOHHOW cetn "WHTepHer" (maiee - ceTh
"UHTepHeT"), HEOOXOAMMBIX JUIsl OCBOCHUS TUCIUILIAHEI.

9. Kypnan «Hayka u xxu3ub» - Pexxum nocryna: https://www.nkj.ru/

10. XKypunan «®DynaameHTanpHas M TOpUKIagHAs MaTeMaTHkKa» - Pexum  jmoctyma:
http://www.mathnet.ru/php/journal.phtml?jrnid=fpm&option_lang=rus

11. Maremaruka Jjis IIKOJIBHUKOB U CTYAEHTOB — Peskum moctyma: https://math-helper.net/

12. PemeHue KOHTPOJIBHBIX 1O MaTeMaTHKe. METONWYKH W KHUTH 10 MareMaTuke. — Pexum
nocryma: http://matica.org.ua/metodichki-i-knigi-po-matematike

7. AHBIE CBEJJEHUA U MATEPUAJIbI
He mpenycmoTpeno

8. OCOBEHHOCTH OPTAHU3AIIMUA OBPA3OBATEJBbHON JEATEJIBHOCTH JJISA
JIML C OTPAHUYEHHBIMHU BO3MOXHOCTSAMMU 310POBbS

Conepxanne mnpoecCHOHATBHOIO O00pa3oBaHMs W YCJIOBUS OpraHu3alMu oOydeHHs B
OI'bBOY BO «MAI'Y» cTynaeHTOB (ciymiaTesneil) ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSMU 30POBBS
OTIpeNieNAI0TCA  AAaNTUPOBAHHON 00pa3zoBaTeabHON mporpaMmMol (Ipu HEOOXOIHMMOCTH), a s
MHBAJINJIOB TaKXK€e B COOTBETCTBUU C MHAMBUIyaJIbHOM MPOrpaMMoi peadMInTalluy HHBAJIN/A.

OOydenue 1o 00pa30BaTENBbHOM MporpaMMe CpeaHero MpodecCHOHATBLHOIO 00pa3oBaHuUs
CTYJIGHTOB (CIIyIIaTesiei) ¢ OrpaHMYeHHBIMU BO3MOKHOCTSIMU 3J0pOBBsI ocyriecTisieTcss @I'BOY
BO «MAT'Y» ¢ yueToM OCOOEGHHOCTEH MNCHUXO(PHU3UUECKOTO0  pPa3BUTUS, HWHAWBUIYAIbHBIX
BO3MOXKHOCTEH U COCTOSTHUS 3/J0OPOBBS TAKUX JIMII.

B ®I'bOY BO «MAI'Y» co3naHbl cCrHeluanbHbIe YCIOBHS s HOJY4YeHUs 0Opa3oBaHUs
CTYJEHTaMH (CIIyIIaTeIsiMU) C OTPAaHUYEHHBIMH BO3MOXHOCTSMHU 3/I0POBBS.

[Ton crenuanbHBIMU YCIOBUSAMHU JJISI MTOJYYEHUS CPEAHEro Mpo(ecCHOHANBHOT0 00pa3oBaHUs
CTYIEHTOB (cCiymiateneil) ¢ OrpaHMYEHHBIMH BO3MOXHOCTSMHU 3/I0pPOBbSI MOHMMAIOTCSI YCIIOBUS
00y4yeHHsI, BOCIIUTAHUS M PAa3BUTUS TAaKUX JIUI], BKIIOYAIOIINE B ce€0sl MCIOIb30BAHUE CIIEUAIBHBIX
0o0pa3oBaTeNbHbIX MPOTPaMM U METOJOB OOY4YEHHS U BOCHHMTAHHUA, CHEIUAIbHBIX Y4€OHUKOB,
y4eOHBIX MOCOOMHA M NUAAKTUYECKHX MaTepHallOB, CIEHHUAIBHBIX TEXHHUECKUX CPEACTB OOyueHUs
KOJUIEKTUBHOT'O U MHAMBUIYaJIbHOTO MOJIB30BaHUs, PEJOCTABICHUE YCIYT aCCUCTEHTA (TIOMOIIIHUKA),
OKa3bIBAIOUIETO CTYAEHTaM (CIIylIiaTenasiM) HEOOXOAMMYIO TEXHHUYECKYK IOMOIIb, IPOBEACHUE
IPYNIOBBIX U WHAWBUIYAIbHBIX KOPPEKIIMOHHBIX 3aHATHH, oOecnieueHune fgoctyna B 3aanus ®I'bOY
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https://www.biblio-online.ru/bcode/458707
https://urait.ru/bcode/489977
https://urait.ru/bcode/489978
https://www.biblio-online.ru/bcode/448936
https://www.nkj.ru/
http://www.mathnet.ru/php/journal.phtml?jrnid=fpm&option_lang=rus
https://math-helper.net/
http://matica.org.ua/metodichki-i-knigi-po-matematike

BO «MAI'Y» u ppyrue ycioBus, ©0€3 KOTOPbIX HEBO3MOXXHO WJIHM 3aTPYyIHEHO OCBOCHHUE
00pa30BaTeNbHbIX TPOrPaMM JIMIIAM C OTPAHUYEHHBIMUA BO3MOXKHOCTSIMU 3710POBbSI.

B mensix gocTymHOCTH TONydeHUs: 00pa30BaHUs CTyJAEHTaM (CIyIIaTeNsiM) ¢ OrpaHUYCHHBIMU
BO3MOXKHOCTSIMU 310poBbsi T’ BOY BO «MAI'Y» obecnieunBaeTcs:

— Ui ciymiaTeled C OrpPAaHUYEHHBIMA BO3MOXKHOCTSMH 3I0pPOBbA 10 CIYXy YCIyTd
CypAOIEpPEeBOIYMKA M OOECIeUeHUE HAAJISKAINUMU 3BYKOBBIMH CPEJACTBAMH BOCIPOW3BEICHUS
nHpopmanuu;

— s CTyIEHTOB (ciyluaTenei), UMEIOUIMX HapyLIEeHUs OMOPHO-IABUTATEIbHOrO ammaparta,
MaTepUaTbHO-TEXHUUYECKUE YCIIOBUSI OOECIIEUYMBAIOT BO3MOXKHOCTH OECIPEISITCTBEHHOTO JIOCTyNa B
ydeOHbIE TTIOMEIICHUS, CTOJIOBbIC, TyaneTHble U apyrue nomenieHuss PI'bOY BO «MAI'Y», a takxe
UX MpeObIBaHUS B YKa3aHHBIX IMOMEIICHUSX (HAJTMYHUE MAHIYyCOB, MOPYYHEH, paCIIMPEHHBIX JBEPHBIX
MIPOEMOB U JIPYTUX MPUCTIOCOOICHU ).

OO6pa3oBaHue CTYACHTOB (ClylIaTeyei) ¢ OrpaHUYCHHBIMH BO3MOKHOCTSMH 3J0POBbSI MOXKET
OBITh OPraHW30BAaHO KAaK COBMECTHO C JAPYTUMHU CTyJIEHTaMH (CIIyIIaTelsiMH), TaK U B OTAEIbHBIX
rpynnax. UHWCIEHHOCTh JMI[ C OTPaHUYCHHBIMU BO3MOXXHOCTSIMH 3/J0pPOBbS B Y4E€OHOU Trpymme
yCTaHaBIMBaETCA 10 15 uenoBek.

C yuyeToM 0coObIX MOTPEOHOCTEN CTYAEHTOB (CaylIaTesieil) ¢ OrpaHUYEHHBIMU BO3MOXKHOCTSIMU
3nopoBest  ®I'BOY BO «MAI'Y» obecnieunBaercss TMpEeAOCTaBICHUE YYE€OHBIX, JEKIMOHHBIX
MaTepHaJIOB B 3JIEKTPOHHOM BUJIE.

C yyeToM 0coObIX MOTPEOHOCTEH CTYAEHTOB (CIyIIaTeNnell) ¢ OrpaHnYeHHBIMU BO3MOXHOCTSAMU
3I0POBBS MIPEAYCMOTPEHA BO3MOXKHOCTb 00YUYEHUS 110 MHANBUYaTbHOMY IIaHY.
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KAJIEHJIAPHO-TEMATUYECKHWM ILJTAH
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Kypec 1. Cemectp 1.
Pazoen 1. Anceopa u nauana mamemamuyeckozo 170
ananuza
Tema 1.1 Hucna u gvluucnenusn 50
1. BBenenue. PasButne moHATHS O uHclie. BxomHoi 5 oK
KOHTPOJIb. P
2. | Ilpu3Haku 1eTMMOCTH LENbIX Yucel. ApupMeTHIecKue 5 oK
OTIEPALIMU C PAIMOHAIBHBIMH YHcIaMH. [IpOIeHTHI. yp
3. | llpubGnmx€HHble BBIYMCICHUS, MpaBUIa OKPYTICHUS, 5 oK
MIPUKHJIKA M OIICHKA Pe3yJIbTaTa BHIYHUCICHUH. P
4. | Ilpumenenue napoOell M TMPOLEHTOB S PELICHUS
p p p p 2 2 MpakKT. 3aH. 1
MPUKJIAJIHBIX 33/1a4.
5. | Crenenb ¢ AeWcCTBUTENbHBIM MoKa3aTeneM. CBoOHCTBa 5 oK
CTETEHH. yp
6. | Beluucienue u cpaBHEHHE CTETIEHEH. 2 YPOK
7. | IlpeoOpa3oBaHus BBRIpQXKEHHI, COJIEPKAIIX CTETICHH. 2 2 MpakKT. 3aH. 2
8. | KopHu HaTypanpHOM cTENEHU U3 YKcia U UX CBOMCTBA. 2 YpOK
9. | BeimonHeHue pacyeToB C paIuKaJIaMH. 2 2 IPakKT. 3aH. 3
10. | Jlorapudm wuymcna. JlecaTuyHble U HATypajbHbIE 5 oK
Jorapu(Mmsl. yp
11. | Buner norapudmoB. BreluncieHne U cpaBHEHHE 5 oK
Jorapu¢MmMoB. yp
12. | JleiicTBus ¢ norapupMamMu. 2 2 MpakKT. 3aH. 4
13. | JlorapudmupoBaHue U MOTEHIIUPOBAHUE BBIPAKEHUM. 2 YpOK
14. | IlpeoGpa3zoBaHue BBIPAKEHUI COJIEpIKaIINX
beodp p ’ Fleprratl 2 2 MPaKT. 3aH. 5
JI0TapU(PMBbI.
15. | TpuroHomeTrpuueckass  OKPY)KHOCTb,  ONpeeTeHHUE 5 oK
TPUTOHOMETPHUYECKUX (DYHKIIMH YMCIOBOTO apryMEHTA. P
16. | CuHyc, KOCHHYC M TaHI'€HC YHCIIOBOTO apI'yMEHTAa. 2 YPOK
17. | OCHOBHBIE TPUTOHOMETPUYECKHE TOXKIECTBA. 2 YPOK
18. | 3naku 3HaueHWil, YETHOCTb W NEPUOAUYHOCTH 2 oK
TPUTOHOMETPHUYECKUX (DYHKIIUH. P
19. | CooTHOLIEHUA MEXIY TPUTOHOMETPUYECKUMHU
2 2 IIPAKT. 3aH. 6
(GYHKIIMSIMU OJTHOTO apryMeHTa.
20. | ®opMyIbl TPUBEICHUS. 2 YPOK
21. | ®opMyInbl CIOKEHHUS. 2 YPOK
22. | OCHOBHBIE TPUTOHOMETPUUECKHE (OPMYITBI. 2 YPOK
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23. | IIpeoOpa3oBaHue TPUTOHOMETPHUECKUX BbIPAKEHUII. 2 IPAKT. 3aH. 7
24. | ApkCUHYC, AapKKOCHUHYC, AapKTaHI'€HC YHUCJIOBOTO 5 YpOK
apryMeHTa.
25. | KontpoabHast pabota o Teme «Hucna u BBIYMCICHUSD) 2 YPOK
Tema 1.2 Ypasuenus u nepagencmea 44
26. | YpaBHeHuUe, KOpeHb ypaBHEHUS. OCHOBHBIE IPUEMBI UX 5 YPOK
pelIeHuS.
27. | Pemenue nenpix U IpOOHO-PAIIMOHAIBHBIX YPAaBHEHU. 2 YpOK
28. | UppauroHanbHbIE YpPaBHEHHUS. 2 YPOK
29. | Pemenue nppanrioHagbHbIX YpaBHEHUH. 2 MpakKT. 3aH. §
30. | IToka3aTenbHblE YpaBHEHHUS. 2 YPOK
31. | PemeHue noka3aTenbHbIX YPAaBHEHUH. 2 IPAKT. 3aH. 9
32. | Jlorapubmuyeckue ypaBHEHHUSI. 2 YPOK
33. | Pemienue norapuMUYecKuX ypaBHEHUH. 5 MPakKT. 3aH.
10
34. | TpuroHoMeTpUYECKIE YPAaBHEHMSL. 2 YPOK
35. | Pemienne TpUroHOMETPUYECKUX YPAaBHEHUM. 5 MPAKT. 3aH.
11
36. | Pemenne TpuroHOMETPUYECKUX YPAaBHEHUM. 2 MPaKT. 3aH.
12
37. | Cucrembl  ypaBHeHHMH. OCHOBHBIE HIpPHEMBl HUX 5 ypoK
peleHusl.
38. | PemieHne mnpukiaajHbIX 3a4ad C IOMOUIbIO CHUCTEM 5 IIPAKT. 3aH.
ypaBHEHUH. 13
39. | Cucremsl JINHEHHBIX YPAaBHEHU. 2 YPOK
40. | PemeHne cucTeM JMHENHBIX YPaBHEHUN. 5 IIPAKT. 3aH.
14
41. | HepaBencrBa. OCHOBHBIE NTPpUEMBI UX peleHus. Metoz
MHTEPBAJIOB. Pemenune IpoOHO-pallMOHATBHBIX 2 YpOK
HEPABEHCTB.
42. | PemeHne nppalMoOHAIbHBIX HEPABEHCTB. 2 YpPOK
43. | [lokazarenpubie  HepaBeHcTBa.  Jlorapupmuueckue 5 —
HEPABEHCTBA.
44. | IlpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB. 2 YPOK
45. | PemieHne HEPABEHCTB. 5 IIPaKT. 3aH.
15
46. | KontponpHast pabota 1o TemMe «YpaBHEHHS U YpOK
HEpaBEHCTBA»
47. | Pemienne 3amad. ITonrotoBka K dK3aMeHy. YPOK
IK3amen
Bcezo (1 cemecmp): 94
Kypc 1. Cemectp 2.
Tema 1.3 @yuxkyuu u cpaguxu 16
48. | ®ynkuus, cmnocodbl 3amaHus  QyHKuuu. ['padux 5
byHKIIIN. YPOK
49. | Bunsl ¢pyHKIMH, MX CBOMCTBA. 2 YPOK
50. | B3aumHo oOpaTHble QYHKIHH. 2 YPOK
51. | Crenennas ¢pynkuus. CoiicTBa U rpaduk KOpHS n-oit 2 ypoK
CTETIECHH.
52. | llokazarenbHass W Jjorapudmuueckas GYHKIUH, HUX 5
CBOMCTBA U rpaduKu. YPoX
53. | Tpuronomerpuueckue (QYHKIMM HX CBOMCTBa H 5 ypOK

rpaduKu.
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54. | Iloctpoenue u uccienoBanue rpaGukoB GyHKINH. 5 IIPAKT. 3aH.
16
55. | Ucnonb3oBanue rpadukoB GYHKUUN Ui pelIeHHs 5 IIPAKT. 3aH.
YpaBHEHUN U JJUHEHHBIX CUCTEM. 17
Tema 1.4 Hauana mamemamuuecko2o anaiusa 52
56. | IlocnenoBarenbHOCTH, CIOCOOBI 331aHUS. 2 YPOK
57. | Apudmernueckass M TeoMeTpUYecKas MPOTPECCUHU.
beckoneuHo yOwIBaromiasi reoMeTprueckas mporpeccus 2 YpOK
U €€ cyMMa.
58. | ®opmyra CII0KHBIX TPOLIEHTOB. 2 YPOK
59. | Mcnonb3oBaHue Nporpeccuu AJis pelieHus 3aaau. 5 MIPAKT. 3aH.
18
60. | HenpepoiBuble ¢yHKIMH. MeTos HWHTEpBAIOB IS 5 YpOK
pelIeHNs HEPABEHCTB.
61. | [IpousBogHas GyHKIHIH. ['eomeTpuyeckuit u 5
(bu3NYEeCKU CMBICI IPOU3BOJTHOM. YPOK
62. | Ilpou3Boanbie 3neMeHTapHBIX (yHkuid. [IpaBuna u 5
dbopmysl tuddhepeHInpoBaHMsL. ypox
63. | Beruucienue npou3BOJHBIX JIEMEHTAPHBIX (QYHKIIHIA. 5 MPAKT. 3aH.
19
64. | MexaHuueckuii u reOMeTpUYECKUN CMBICT 5 MPAKT. 3aH.
MIPOU3BOTHOM. 20
65. | [Ipon3BoaHast CI0KHOW QYHKIIUU. 2 YPOK
66. | HaxoxxaeHue npou3BOAHBIX OT Pa3anyuHbIX (QYHKIHI. 2 YPOK
67. | IlpuMeHeHne MPOU3BOJHON K UCCIIETOBAHUIO (PYHKIIUMA 5 —
Ha MOHOTOHHOCTb M 9KCTPEMYMBI.
68. | Haxoxxenue HanOOJIBIIET0 U HAUMEHBIIET0 3HAYCHUS 5
(GYHKITMU Ha OTpPE3KeE. YPOK
69. | UccnenoBanue GyHKIIUM C TIOMOIIBIO TTPOU3BOHOM. 5 MPaKT. 3aH.
21
70. | IlpumeHenne  MPOU3BOJHOM  AJIE  HAXOXKICHHS 5 YpOK
HAWJIYYIIero pelieHus B IPUKJIaIHbIX 3a/1a4ax.
71. | 3agaun Ha HAXO0XKIEHHE HAMMEHBIINX W HAMOOJBIINX 5 MPaKT. 3aH.
3HAYEHHUI BEJIMYHH. 22
72. | IlepBooOpa3Has M MHTETpaJl. 2 YPOK
73. | Heonpenenennpiit maTerpan. Croco0 moJCTaHOBKH. 2 YPOK
74. | HaxoxeHue HEONpeIeIeHHOTO UHTErpaa. 5 MPAKT. 3aH.
23
75. | ®opmyna HeroTona—IJlelibHuna. 2 YPOK
76. | Beruncienue onpeaeieHHOro MHTEeTpaa. 5 MPaKT. 3aH.
24
77. | ®u3N4eCcKUil CMBICI UHTErpaa. 2 YPOK
78. | [IpumMeHeHne MHTErpajsa K BBIYHCICHHIO (PU3UUYECKUX 5 MIPAKT. 3aH.
BEJINYMH. 25
79. | Ilnomanas KpUBOJUHEHHON Tpamnenuy. 2 YpOK
80. | IIpumenenune OIIPEAEIIEHHOTO UHTerpaja K 5 MIPAKT. 3aH.
BBIYUCIICHUIO TUIONIAIN TTIOCKOH (PHUTYPBHI. 26
81. | KonrponpHas pabota 1o TEME «Hayvaia 5 ypOK
MaTEeMaTHYECKOT0 aHAJIN3a»
Tema 1.5 Muoscecmea u 102uka 8
82. | MHOXecTBO, onepariuy HajJ MHOYKECTBAMH. 2 YPOK
83. | Jmarpammel Diinepa-Benna. 2 YPOK
84. | [IpuMeHeHHe TEOPETUKO-MHOKECTBEHHOTO armapara 2 IPAKT. 3aH.




JJI PCIICHUA 3aaa4.

27

85. | Onpenenenue, Teopema, CIeICTBUE, JOKA3aTEIbCTBO. 2 YPOK
Paszoen 2. 'eomempusn 92
Tema 2.1 Bekmopul u Koopounamaul 6 nPOCMPAHCHIGE 16

86. | [IpsmoyrosbHas (JiekapToBa) CUCTEMA KOOPJIUHAT B 5 YpOK
IIPOCTPAHCTBE.

87. MIPaKT. 3aH.
Hcnonp30BaHne KOOPAMHAT MPU PELICHUH 33/1a4. 2 28

88. | BekTop Ha MJIOCKOCTH U B IpOCTpaHCTBE. JlelcTBus 5 YpOK
HaJ1 BEKTOPaMH.

89. | Pasnoxenue BekTopa. IIpaBuna napamenenumnena. 2 YPOK

90. | KoopauHaTsl BeKTOpa. YTOJ MEKAY BEKTOPAMH. 5
CkaJiipHO€ TPOU3BE/IEHNUE BEKTOPOB. YPOK

91. | Bekropsl. [lelicTBus ¢ Bektopamu. [Ipocreiiiue 5 MPAKT. 3aH.
3a/1a4d B KOOPJIMHATAX. 29

92. | 3amanne TUIOCKOCTH YpaBHEHHEM B JIEKapTOBOM 5 YPOK
CHCTEME KOOpJIMHAT.

93. | KoopinHAaTHO-BEeKTOPHBI ~ METOA  NpU  pEIICHUH 5 ypoK
TreOMETPUUYECKUX 3a7au.
Tema 2.2 Ilpamovle u niockocmu 6 RPOCMPAHCHGE 26

94. | OCHOBHbIE MTOHATHUS CTEPEOMETPUH. AKCHOMBI 2 ypoK
CTEpEOMETPHUU U CIEACTBUS U3 HUX.

95. | IIlpuMeHeHnEe aKCUOM CTEPEOMETPUM IPU PELICHUU 5 IIPaKT. 3aH.
3a1ay. 30

96. | BzauMHoe pacrnosokeHue NpsSMbIX U IUIOCKOCTEH B
MIPOCTPAHCTBE. Yron MEXIY MPSIMBIMHU. 2 YpOK
[TapannenbHOCTh B IPOCTPAHCTBE.

97. | IlapamiesbHOCTh IIOCKOCTEH. 2 YPOK
98. MPAaKT. 3aH.
[TapanienbHOCTh B IPOCTPAHCTBE. 2 31

99. | llepneHAMKYASIPHOCTH MPSIMOH ¥ IIIOCKOCTH. 5
[lepnieHIUKYNSIp ¥ HAKIIOHHBIE. YPOK
100.| Yron Mexay npsAMoW M IUIOCKOCThIO. TeopeMa o TpEx 5 YpOK
MePIEeHIUKYIISpax.
101. N IIPAKT. 3aH.
epIIEeHINKYIISIPHOCTD B TPOCTPAHCTBE. 2 30
102.| IIpu3Haku 1 CBOMCTBA NapaJlJICIbHBIX U 5 ypoK
MEPIIEeHIUKYIISPHBIX TUIOCKOCTEH.
103.| [IByrpanssliii yroa. [Ipoekuus ¢Gpurypsl Ha mI0CKOCTb. 2 YPOK
104.| TlepneHANKYIIPHOCTH TUIOCKOCTEH. 2 YPOK
105. . IIPAKT. 3aH.
Beruuciienue yrioB U pacCTOSHUM B TPOCTPAHCTBE. 2 33
106.| Ilpocreiimue NpocTpaHCTBEHHBIE (PUTYPHI HA 5
wiockocTu. [locTpoeHne cedeHuii. ypoK
Tema 2.3 Muozozpannuxku 28
107.| Muororpanauku. OCHOBHBIE »JJIEMEHTBHL. Buuel u 5 ypOK
pa3BepTKH MHOTOTPAaHHHUKOB.
108.| IIpu3zma. OcHOBHBIE 271€MEHTHI. Buapl npusm. 2 YPOK
109.| INapannenenunesn, NPSIMOYTOJIBHBIA MTapajlIeIETUIIC] U 5
ero coiictBa. Ky0. ypoK
110.| ITupamuga. OcHOBHBIE 5SJIEMEHTH. Bunmbl mwpamuj. 5
Yceuénnas nupamua. YPOK
111, Inomaap  OGOKOBOW M MOJHOM  TOBEPXHOCTH 2 YpOK
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MHOTI'OI'PpaHHUKOB.

112.| HaxoaeHue 3JIeMEHTOB U IUIOIIAIA TOBEPXHOCTH 5 MPaKT. 3aH.
MHOTOTPaHHHUKOB. 34

113, Iloustue 06 00béMe. O0BEM MUPAMUABI, IPU3MBI. 2 YPOK

114. IIPaKT. 3aH.
Brruuciienue 065eMOB MHOTOTPaHHUKOB. 2 35

115, IlpaBuibHBIE MHOTOTPAHHUKH. 2 YPOK

116.| Cummerpus B IIPOCTPAHCTBE: CUMMETpUS
OTHOCHUTEIIBHO TOYKHU, PSIMOiA, TUIOCKOCTH. 2 YpOK
CummeTpusi B MHOTOTPaHHUKAX.

117, llogo6ubie Tena B mpoctpancTtBe. (COOTHOIIEHUS
MEXIy  IJIOUIaJsIMH  TOBEPXHOCTEH, 0o0bEMamu 2 YpOK
MOIOOHBIX TEIL.

118, Pemienne 3amay Ha HaXO0XKAECHHE TE€OMETPUYECKUX 5 IIPaKT. 3aH.
BEJIMYUH MHOTOTPAaHHHUKOB. 36

119.| CeueHuss MHOTOTpaHHHUKOB. 2 YpOK

120. MPaKT. 3aH.
CedeHust MHOIOIPaHHUKOB IIOCKOCTSIMH. 2 37
Tema 2.4 Tena spawenusn 22

121, Hunusap. DneMeHThl U CeUEHUs HUIMHIpA. 2 YPOK

122.| Konyc. DneMeHThI U ceYeHUs1 KOHyca. Y CEUeHHbBIN 2 oK
KOHYC. P

123, N3o0pakeHne Tena  BpalieHWs] Ha  IUIOCKOCTH. 2 oK
Pa3Béprka nmumHapa u KoHyca. yp

124. IIPAKT. 3aH.
HaxoxxaeHue 31eMeHTOB IUIMHIPA U KOHYCA. 2 38

125.| Cdepa u map. KacarenbHas miockocTs K cdepe. 2 YPOK

126. UnrerpanbHas popmyna oobema. O0bEM HUIHHIPA, 5 oK
koHnyca. O0bEM 1mapa u mwioniaab cQepol. P

127, Yactu mapa. 2 YPOK

128, Borunicnenue 00bEMOB U IUIOINIA/IEH TOBEPXHOCTEH Ten 5 MIPAKT. 3aH.
BpaILCHUS. 39

129.| KomOuHanmu Ten BpalleHus: ¥ MHOTOTPaHHHUKOB. 2 YPOK

130, Pemenue 3a1a4 Ha BeIYKMCIIEHUE OOBEMOB U IUIOIIAACH 5 MIPAKT. 3aH.
TE€OMETPUUYECKUX TEIl. 40

131.| KonTponbsHas pabota 1o pazaeny «I'eomerpusi». 2 YPOK
Paszoen 3. Bepoamnocms u cmamucmuka 48
Tema 3.1 Cnyuaiinvie coovimus u 6eposmuocmu 26

132, IlpeacraBieHne JaHHBIX, FeHEpalbHasl COBOKYIHOCTb, 5 oK
BBIOODKA. P

133.] OcHOBHBIE XapaKTEPUCTUKHU YHCIOBBIX HAOOPOB. 2 YpOK

134. . IIPAKT. 3aH.
Pemrenue 3a1au MaTeMaTH4eCKOM CTATHCTHKHY. 2 a1

135.| Ucropus pa3zButus Teopun BeposiTHocTel. OCHOBHBIE 5 oK
MOHATHUS] KOMOMHATOPHKH. P

136. 3agaun kombuHaropuku. Popmyna 6umHoma HerotoHa. 5 oK
TpeyronpHuk ITackas. P

137. IIPAKT. 3aH.
Pemenne koMOMHATOPHBIX 3a/1a4. 2 42

138.| CoOsbiTHE, BeposaTHOCT coObITHA. Kiaccuueckoe 5 oK
OTIpeJIeICHUE BEPOSITHOCTH. yp

139. Onepauuu Hajx coObITUAMH. DOPMYIIA CIIOKEHUS 5 ypoK

BEPOSITHOCTEM.




140.| YcaoBHas BEpOSITHOCTh. Y MHOKEHHE BEPOSITHOCTEM. 2 YpOK
141. . MIPaKT. 3aH.
Brruucnenue BepoATHOCTEN MPU PEIICHUH 3a]au. 2 43
142.| ®opMyia NOJHON BEPOATHOCTH. 2 YPOK
143.| HezaBucumble ucnsitanus. @opmyna bepnymnu. 2 YpOK
144, HaxoxaeHue BEpOSITHOCTH COOBITUI B CEpUU 5 MPaKT. 3aH.
HE3aBUCUMBIX MCITBITAHUIA. 44
Tema 3.2 Cnyuaiinvie 6e1udunbl U 3aKOH OOTLUIUX 29
yucen
145, Cnyuaiinas BenuuuHa. Buspl cilydaliHbIX BEJIHMYHMH. YPOK
146.| Bune! pactipenienieHuil JUCKPETHBIX CIIyYailHbIX YpOK
BEJIMYMH.
147. . MIPaKT. 3aH.
Pacnipenenenust AMCKPETHBIX CIIy4ailHBIX BETUYUH. 2 45
148.| YncnoBble XapaKTEPUCTUKH CIyYalHbBIX BEJIMYMH. 2 YPOK
149. IIPAKT. 3aH.
Haxosx/ieHne ynucioBbIX XapaKTePUCTHUK. 2 46
150.] 3akoH OOJIBIIMX YHUCET. 2 YPOK
151.| HenpepsbiBHBIE CilydaiiHble BETUYUHBL. [[10THOCTH 5 ypOK
pacnpe/eseHusl.
152.| HopmanbsHOe pacnpeneneHue. 2 YPOK
153, Pemienue 3amady, MNOPUBOAAIIUX K  HOPMAIbHOMY 5 MPAKT. 3aH.
pacnpesiesICHHIO. 47
154, KontponbHas pabota no pazaeny «BeposaTHocTs u ypOK
CTaTUCTHUKAY.
155, Pemenue npuknaanbpix 3a1a4. [loAroroBka K sK3ameny. YPOK
IK3amen
Bcezo (2 cemecmp): 216
Bcezo 310
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