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1 OBIIAS XAPAKTEPUCTHKA PABOYEM ITPOT'PAMMbBI YUEBHOM
JUCHUIVIMHBI «<MATEMATHKA»

1.1 O6s1acTh NpUMEHeHNsI MPOTPAMMBbI

Pabouas nmporpamma y4eOHON TUCIUIUTUHBI «MaTeMaTHKa SIBISIETCS YaCThIO MPOTPaAMMBbI
MOJATOTOBKU CIHEIMAIMCTOB CpeAHero 3BeHa 1Mo creuranbHocTu 23.02.07 Texnuueckoe
o0CITy’)KMBaHHE U PEMOHT JIBUTATENIEH, CUCTEM U arperaroB aBromoouseil. Pabouas mporpamma
cocTaBlieHa JiJIsl O4YHOU (hOpMBI 00yUEHUSI.

1.2 MecT0 AUCHMILUIMHBI B CTPYKType NPOrpaMmbl MNOATOTOBKHM CIENHAJMCTOB
Cpe/iHero 3peHa

YueOnas aucuumimHa «MareMaTHKa» OTHOCHTCS K 0011eo0pa3oBaTebHOMY LHUKITY
IPOTPaMMBI TIOJTOTOBKH CIICIIUAIMCTOB CPETHETO 3BEHA W OTHOCUTCS K IMPEIMETHOH 001acTu
®I'OC cpeanero odiero oOpazoBaHus: MaTeMaTUKa U HHGOPMATHKA.

YpoBeHb ocBOeHUs1 yueOHOW MucHUIUIMHBI B cooTBeTcTBUM ¢ DI'OC cpennero oOriero
o0Opa3oBaHus yriyOJIeHHBIN.

PabGouas nmporpamMma ydueOHON AUCHMIUIUHBI «MaTeMaThKa» UMEET MEXIUCIUTTHHAPHYIO
CBsI3b € 00111e00pa30BaTeNbHBIMH YU€OHBIMU TUCHUILUIMHAME: «Dusnkay, «HPpopMaTHKaY.

Jucuumumaa «MaremaTtukay SBISETCS NPEIIISCTBYIOMICH A H3YYCHHS CIIEAYIOIINX
y4eOHBIX JUCUUIUINH, TPO(ECCHOHATBHBIX MOTYICH:

— OIIL.02 Texnuyeckas MEXaHUKA,;

— OIIL.03 DyeKTpOTeXHUKA U IICKTPOHHKA;

— TIM.02 Oprasm3anus TPOLECCOB MO TEXHUYECKOMY OOCITY)KUBAHHIO W PEMOHTY
ABTOTPAHCIIOPTHBIX CPEICTB.

2 INIAHUPYEMBIE PE3YJIbTATHI OCBOEHUSI YYEFHOM JJUCIHUIIJINHBI

OcBoenue coaep:kaHus yueOHON AMCUUIINHBI «MaTtemaTnka» o0ecreunBaeT JOCTUKEHUE
00y4aroIUMUCS CIAEIYIOIUX Pe3ybTaToB:

JIn4HOCTHBIE pe3yJIbTAThI

JIP23 | roTOBHOCTB K TPYZy, OCO3HAHUE [ICHHOCTH MacTEPCTBA, TPYIOIIO0HE;

1Ipog | TOTOBHOCTS 1 CHOCOOHOCTH K 00Pa30BaHUIO U CaMOOOPa30BAHUIO HA MIPOTSHKEHUH BCEH
JKU3HU,

MertanpenmeTHble pe3yJibTaThl

MPS CIIOCOOHOCT, M TOTOBHOCTh K CaMOCTOATCIIBHOMY IIOUMCKY MCTOHNOB PCIICHUA
IMPAKTUYCCKUX 3a7a4, IPUMCHCHUIO PA3JIMYHBIX MCTOAOB IIO3HAHUA,

q)OpMI/IpOBaHI/IC HAay4YHOro THIIAa MBINUICHUA, BJIAACHUC HaquOﬁ TepMHHOHOFHCﬁ,
KIIIOUYCBBIMH ITOHATHAMHU H MCTOAAMU,

MP10

BBISABIIATH IIPUYMHHO-CIICACTBEHHBIE CBSI3M M AKTYaJIu3UpOBATh 3a/ady, BbIIBUTAThb
MP12 | runoredy ee pemieHMs, HAXOAWTb APIYMEHTHl JUIA JOKAa3aTelbCTBA  CBOUX
YTBEPKICHUM, 3a1aBaTh IaPAMETPBI U KPUTEPUU PELICHUS;

AHAIIM3UPOBATh IIOJYYCHHBIC B XOJ€ PCEIICHUA 3adadyu peE3yJIbTaTbl, KPHUTHYCCKU

MP13 OLCHUBATHL UX NOCTOBCPHOCTL, HPOTHO3UPOBATH N3MCHCHHC B HOBBIX YCJIOBUSX,

MP16 | OCYIECTBIATH IeJICHAIPABJICHHbBII MMOMCK MEpeHOca CPECTB U CIIOCOOOB JICHCTBUS B
pohecCHOHANBHYIO CPeNy;

MPp]7 | YMETb IEPEHOCHTb 3HaHWi B IO3HABATCIBHYIO M IPaKTHYECKYIO obsacTu

KHU3HCACATCIIBHOCTH,

MP18 | ymeTb uHTErprpOBaTh 3HAHHS U3 Pa3HBIX NPEAMETHBIX 00JIaCTei;

IIpenmeTHbIe pe3yJIbTaThl

T1PO1 |Bnaz[eHHe METOJaMH JOKAa3aTelIbCTB, aJIrOpuTMaMU pEHICHUSA 3a7a4d;, YMEHHE




(dbopMynupoBaTh OIpeNeTeHHsl, aKCUOMBI U TEOPEMbl, NMPUMEHSATh HX, MPOBOJIUTH
JIOKa3aTEJIbHBIE PACCYKACHUS B XO/I€ PELLECHUS 3a1a4;

I1P62

yYMEHHE OIEepPUPOBaTh TMOHITUSAMH: CTCIEHb 4YHCIA, JorapupM dYWCIa;, yMCHHE
BBIMOJIHATh BBIYUCIICHHE 3HAYCHUN W MPEOOpa30BaHMS BBIPAKCHUN CO CTCICHSAMHU U
norapudmamu, Tpeodpa3oBaHUs JPOOHO-PANMOHAILHBIX BEIPAKCHUIA;

I1P63

YMEHUE OIIEPUPOBATH NOHATUAMU: pAllMOHAIbHBIC, UPPALMOHAIIBHBIE, [TI0KA3aTECIIbHBIC,
CTETIEHHBIE, JIOrapu(PMHUUYECKHE, TPUTOHOMETPUUECKNE YpaBHEHHS U HEPABEHCTBA, MX
CUCTEMBI;

[1P64

YMEHHUE OIEPHUPOBATH MOHATUSAMH: (YHKLHWS, HEMpEpbIBHAS (YHKIUS, TPOU3BOIHAS,
[epBOOOpa3Has, ONPEICJICHHbI HMHTErpajl; yMEHHME HAaXOAWUThb IPOU3BOJHBIE
DJIEMEHTAPHBIX (YHKIWH, WCHOJB3ys CIPAaBOYHBIE MaTEpUalbl; HCCIENOBAaTh B
OPOCTEHIIMX CiaydasX (YHKIMM Ha MOHOTOHHOCTb, HAaXOAWUTh HauOOJbIIME U
HauMEHbIINE 3HaUeHUs (QYHKIMHA; CTPOUTH Ipa)uKU MHOTOYJIEHOB C MCIIOJIb30BaHUEM
amnmapara MaTeMaTHU4eCKOro aHaiau3a; MPUMEHATh IMPOU3BOIHYIO IPHU PELICHHUU 3a1a4
Ha JIBIDKEHHUE, pellaTh IMPaKTUKO-OPUEHTUPOBAHHBIC 3aJjaud Ha HauOoybLIMEe H
HaVMEHBIINE 3HAYCHMS, HA HAXO0XKICHHE ITyTH, CKOPOCTH U YCKOPEHHS;

I1P65

YMEHHE ONEepUPOBAThH MOHATUSAMHU: pallMOHaTbHAs (DYHKIHMS, TOKa3aTenbHas (QyHKIuS,
crerieHHast (QyHKIUs, JorapupmMudeckas (yHKIHS, TPUTOHOMETPUYECKHE (PYHKIUH,
oOpaTHble (PYHKIIUH, yMEHUE CTPOHUTH TpapUKH U3y4eHHBIX (YHKIWH, UCTIOIH30BATH
rpadMKy IpU U3Y4EHHUH MPOLECCOB M 3aBUCHMOCTEH, IPU PELICHUH 33a7ad U3 JPYTrux
y4eOHBIX TMPEeIMETOB W 3aJad W3 PEATbHOW JKW3HHW; BBIpaXaTh (opMyIamu
3aBHCUMOCTH MEX/y BeJIUUNHAMH;

[1P66

yMEHHUE perniaTh TEKCTOBBIC 33/1a4l PAa3HBIX TUIIOB (B TOM YHCIIE HA MPOIEHTHI, T0JIH U
4yacTy, Ha JABW)KEHUE, padOTy, CTOMMOCTb TOBAapPOB U YCIIYT, HAJIOTH, 3a/1a4l U3 00JacTH
yIpaBICHUS JHUYHBIMHU ¥ CEMEWHBIMH (DMHAHCAMH), COCTAaBJISITH BBIPAKCHHUS,
YpaBHEHUs, HEPABEHCTBA M HUX CHUCTEMbl [0 YCIOBHUIO 3a/layd, WCCIEA0BaTh
MOJIYY€HHOE PEIIeHNE U OLIEHUBATh MPABIONOJ00HOCTh PE3YIbTATOB;

I1P67

yYMEHHE ONEpUPOBATh MOHATUSAMU: CpeiHee apudmeTnyeckoe, MeauaHa, HanOoIbIIee 1
HAaMMEHBIIIEE 3HAYCHMS, pa3Max, IJUCIEPCHUs, CTaHAAPTHOE OTKJIOHEHUE YHUCIOBOIO
Habopa; yMEHHE W3BIEKaTh, WHTEPIPETHPOBATh WH(MOPMAIMIO, MPEACTABICHHYIO B
Ta0bauIaxX, Ha IuarpamMmax, rpadukax, OTpaKaroIIylo CBOMCTBA pealbHBIX MPOIECCOB U
SIBJIGHUH; TPEJCTABIATh HHPOPMAIUIO C TOMOILIBI0 TaOJIUI[ U AMATPAMM; HUCCIIEI0BATh
CTaTUCTUYECKUE JaHHbIE, B TOM 4YHCJIE€ C IPUMEHEHUEM TpaUuecKux METOJIOB U
3JIEKTPOHHBIX CPEACTB;

I1P68

YMEHHE OIEepUpOBaTh MOHITUSAMM: CIydyalHBIM ONBIT M CIy4yailHOE COOBbITHE,
BEPOSATHOCTh  CIYy4aHOTO  COOBITHSA; yYMEHHE  BBIYMCIATH  BEPOATHOCTh  C
UCMOJb30BAaHUEM TpaUYECKUX METOJIOB; TNPUMEHATH (OPMYJIBI CIOXKEHHS H
YMHOKEHUS BEPOSATHOCTEH, KOMOMHATOpHBIE (aKThl U (POPMYJIBI IPU PEIICHUH 3a]ad;
OLIEHUBATh BEPOSATHOCTH PEAIbHBIX COOBITHH; 3HAKOMCTBO CO  CIIy4aifHBIMHU
BEIMYMHAMHU; YMEHHE MPUBOJAUTH MPHUMEPHI MPOSBICHUSA 3aKOHA OOJIBIIMX YHUCEN B
IPUPOJHBIX U OOIECTBEHHBIX SIBICHUIX;

I1P69

YyMEHUE ONEpPUPOBATH MOHATUSMU: TOUYKA, NpsiMasi, IUJIOCKOCTh, MPOCTPAHCTBO,
JBYTpaHHBIN yroi, CKpeIlIHBaoIIuecs npsiMbIE, napaieabHOCTb u




MEPIEeHIUKYISIPHOCTh NPSIMBIX U IJIOCKOCTEH, Yyrojl MEXIy MHPSIMBIMH, YTOJI MEXIY
IpSIMOW M IUIOCKOCTBIO, YIOJ MEXAY IUIOCKOCTSIMH, PAacCTOSSHUE OT TOYKH JI0
IJIOCKOCTH, PACCTOSHUE MEXAY NPSIMBIMHU, PACCTOSIHUE MEXAY IUIOCKOCTSIMU; YMEHUE
WCTOJB30BaTh IPH PEHICHUH 3a7ad W3ydeHHbIe (DaKThl M TEOPEMbI IUIAHUMETPHU;
YMEHHUE OLEHUBATh Pa3Mepbl 00BEKTOB OKPYKAIOIIETO MHPA;

[1P610

YMEHHE OINEPUPOBATh TMOHATHUSMU: MHOTOTPAaHHUK, CEUCHHE MHOTOIPAaHHUKA, KYO,
napajiesienunes, Ipu3Ma, MupamMuaa, Gurypa u MOBEpXHOCTh BpAIICHUS, IHIUHID,
KOHyC, map, cdepa, ceueHus GuUrypbl BpalleHUs, IIOCKOCTb, Kacaromascs cdepsl,
HWIMH]Ipa, KOHYyCa, IUIOMIAAh MOBEPXHOCTH MHUPAMUbI, MPU3MbI, KOHYCA, HUIHHIPA,
wiomanb cdepsl, 00beM KyOa, HPSIMOYTOJIBHOIO TNapajuieenurena, MUPaMHUabl,
NpU3MBI, IMIIMHApA, KOHYcCa, IIapa; yMEHHEe Uu300paxarb MHOTOTPaAaHHUKU H
MMOBEPXHOCTU BPAILICHUSI, UX CEUCHUSI OT PYKHU, C TTIOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB
U 3JIEKTPOHHBIX CPEACTB; YMEHHE PACIIO3HABATh CUMMETPHUIO B IPOCTPAHCTBE; YMEHUE
pacro3HaBaTh MPaBUIbHBIE MHOTOIPAHHUKY;

I1P611

YMEHHUE OIEePHPOBATH MOHATHAMU: IBM)KCHUE B MPOCTPAHCTBE, MOJ0OHBIE (QHUTYPHI B
MPOCTPAHCTBE; HCIIOJIB30BaTh OTHOIICHHE IUIOIMIAACH IOBEPXHOCTEH W 00BEMOB
oTOOHBIX (PUTYp MIPH PELICHUH 3a7ad;

I1P612

YMEHHE BBIUHUCIATH TEOMETPUYECKHE BEIWYMHBI (JJIMHA, YTOJI, IUIOIIaAb, OOBEM,
TJIOMIA/Ib IOBEPXHOCTH), HCIIOJIB3Ys N3YICHHBIEC (POPMYITBI U METO/IBI;

I1P613

YMCHHUC OICPHUPOBATHL MOHATUAMMU: IMPAMOYIOJIbHAA CUCTEMA KOOpAMWHAT, KOOPAHWHATBI
TOYKH, BCKTOpP, KOOPAHMHATBI BCKTOpPA, CKaJIAPHOC IIPOU3BECACHHUEC, YIOJI MCKIAY
BCKTOpPaMH, CyMMa BEKTOPOB, ITPOU3BCACHUC BCKTOPA HA YUCJIO; HAXOJAUTH C IOMOIIbBIO
HU3YUCHHBIX (bOpMYH KOOpAUHATBI CCPpCAHNHBI OTPE3Ka, PACCTOAHUC MCKAY ABYMA
TOYKaMH,

I1P614

yMEHHE BBIOMpATh MOAXOIANIMA H3YYEHHBIH METOA Ul peLIeHUs 3ajaud,
pacro3HaBaTh MareMaThyeckue (PakTbl U MaTeMaTHYeCKHUEe MOJENU B MPHUPOJHBIX U
OOIIIECTBEHHbIX  SIBJIEHUSX, B  HCKYCCTBE, yMEHUE MPHUBOAUTH  MPUMEPHI
MaTE€MaTUYECKUX OTKPBITUM POCCUNCKON U MUPOBOM MAaTEMATUUYECKOU HAYKHU.

[1Pyl

yYMEHUE OIEepUPOBATH IOHATUSAMHU: OIPEIEICHUE, aKCMOMa, TEOpPEMa, CIIEICTBHE,
CBOWCTBO, MpPHU3HAK, J0KAa3aTeIbCTBO, PAaBHOCWIbHbIE (OPMYIUPOBKH; YMEHHE
(dbopMynpoBaTh 0OpaTHOE U MPOTUBOIIOJIOKHOE YTBEPK/IEHNE, TPUBOIUTH IPUMEPHI U
KOHTPIIPUMEPBI, HCIOJB30BaTh METOA MaTEMaTHYeCKOM WHIYKIMH;, IPOBOAMTH
JOKAa3aTEJIBHBIC PACCYXKACHHUA IIPU PEIICHUM 3a]a4, OLEHUBAThb JIOTUYECKYIO
MIPABUIIBHOCTB PACCYXKICHUM;

TIPy2

YMEHHE ONEepUpOBaTh IOHATUSMHU: MHOXECTBO, IOJMHOXECTBO, OIEpaluu HaJ
MHOXECTBAMH; YMEHHE MCIIOJIb30BaTh TEOPETHUKO-MHOXKECTBEHHBI ammapar Jyis
ONMCaHUsl PEATbHBIX MPOLIECCOB U SBJIECHUN M IPU PELICHUHU 337ad, B TOM YHUCIE U3
JPYTUX y4eOHBIX MPEAMETOB;

TPy3

YMEHHUE OIEepHpOBATh MOHATHUAMHU: rpad, CBA3HBIN Tpad, AepeBo, LUKI, rpad Ha
IUIOCKOCTH; YMEHME 3a/laBaTh U OINUCHIBaTh Trpadbl PAa3IUYHBIMH CIIOCOOAMU;
MCTOJIb30BaTh Tpadbl MPH PEIICHUH 331a4;

TIPy4

YMCHHC CBO60,£[HO ONCpUpOBaAThH TMOHATHUAMU: COUCTAHHUC, INICPCCTAHOBKA, YHCIIO




COYETaHWH, YHCIO TEpecTaHOBOK; OwmHOM HbIOTOHA; yMeHHE TNPUMEHSTH
KOMOWHATOpHBIE (DaKThI U PACCYXKIACHUS JUIS PEIICHHS 3a1a4;

TIPy5

yYMEHUE OIEPUPOBATH IOHATUAMH: HATypaIbHOE YHCIIO, LIEJIOE YHUCIIO, OCTATOK II0
MOJYJIIO, PalMOHAIBHOEC YHCIIO, UPPALMOHAIBHOE YHMCIIO, MHOXKECTBA HATypallbHBIX,
LEIBIX, PALMOHAIBHBIX, ACHUCTBUTEIBHBIX 4YHCEI; YMEHHE HCIOJIb30BaTh IIPU3HAKHU
JETUMOCTH, HAUMEHBIINI 00NN JeNUTeNh U HaUMEHbIIIee 001Iee KPaTHOE, alrOPUTM
EBKnnia npu pemeHuu 3a1ad; 3HaKOMCTBO € Pa3IM4YHBIMU MO3ULMOHHBIMA CUCTEMaMH
CYMCIICHHS,;

[TPy6

YMEHHE CBOOOJHO OTIEPUPOBATH MOHATHSIME: CTEIIEHb C IIETbIM MTOKa3aTeleM, KOPCHb
HAaTypaJIbHOM CTENEeHM, CTENeHb C palUOHAIBHBIM IOKa3aTelieM, CTENeHb C
JeHCTBUTENBHBIM (BEIIECTBEHHBIM) MOKa3aTesieM, JIorapu@m 4ucia, CHHYC, KOCUHYC U
TaHTEeHC [TPOU3BOJIBLHOTO YUCIIA;

T1Py7

YMEHHE ONEepUpoBaTh MOHITUAMHU: TOXIECTBO, TOXKJIECTBEHHOE NpeoOpa3oBaHueE,
YPaBHEHUE, HEPABEHCTBO, CUCTEMA YPAaBHEHMII U HEPABEHCTB, PaBHOCHJIBHOCTH
YPaBHEHUI, HEPABEHCTB U CUCTEM, PALlMOHAJIbHBIE, UPPALIMOHAJIBHBIE, TIOKA3aTENbHbIE,
CTETIEHHBIE, JIOrapu(PMHUYECKHE, TPUTOHOMETPUYECKHE YPAaBHEHUS, HEPAaBEHCTBA U
CUCTEMBI; YMEHHE pellaTb YPaBHEHHs, HEPABEHCTBA M CHUCTEMBl C IIOMOIIBIO
pPa3IMYHBIX IPUEMOB; pellaThb YPaBHEHHs, HEPABEHCTBA M CHCTEMBI C IAPaMETPOM;
IIPUMEHATh YPAaBHEHMs, HEPABEHCTBA, MX CUCTEMBI I PEIICHHS MaTEMaTUYECKHX
3aJa4 M 3a/1a4 U3 Pa3JIMUHbIX 00JIacTel HAyKu U peaibHOU JKU3HU;

[1Py8

yMEHHE CBOOOJHO ONEPUPOBATh MOHATUAMU: rpa@uk QyHKUMH, oOpaTHas (QyHKIUS,
KOMIO3ULMs (QyHKIUHM, nuHelHas (yHKUMS, KBaapaTuyHas (YHKIMS, CTENeHHas
GyHKIMS C I[eIbIM  TI0Ka3aTeleM, TPUTOHOMETpUYecKue (QYHKLUUH, oOpaTHbIe
TPUTOHOMETpPHUYECKUE (YHKLMHU, TIOKa3aTenbHas U Jorapupmuueckas (QyHKIHMY;
YMEHHUE CTPOUTh Ipaduku QyHKIUI, BHITONHATE MpeoOpa3oBaHus rpauKkoB GyHKINMH;
YMEHHUE HUCIOJIb30BaTh TpapuKu QYHKUMN Ul U3Y4EHHUS MPOIECCOB M 3aBUCHUMOCTEN
P pEeUIeHUH 3aja4 U3 JAPYTruX Y4eOHBIX MPEAMETOB U U3 pPeabHON KU3HU; BBIPAXKATh
(dbopMysiaMy 3aBUCUMOCTH MEXKIYy BEIMUYUHAMU; yMEHHE
CcBOOO/JIHO ONEpUPOBATH MOHATUSAMHU: YETHOCTh (DYHKIUHU, NEPUOAUYHOCTD (YHKIIHH,
OTPaHUYEHHOCTh  (PYHKUMH, MOHOTOHHOCTh (YHKIIMH, 3KCTPEMyM  (YHKIIHH,
HauOoJblIee M HaUMEHblIee 3HaYeHUs1 QYHKIIMK Ha MPOMEKYTKE; YMEHHUE MPOBOIAUTH
HCCIIEJOBaHKE GbyHKIUY;
YMEHHUE HCIIONb30BaTh CBOWCTBA M TpaduKkd (YHKUMH [Js pelIeHHs ypaBHEHHIH,
HEpaBEHCTB M 3a/Jad C MapaMeTpaMu; U300pakaTb Ha KOOPAMHATHOH IIOCKOCTH
MHOXECTBA PELICHUI YpaBHEHNUW, HEPABEHCTB U UX CUCTEM;

[1Py9

YMEHHE CBOOOJTHO ONEPUPOBATH MOHATHSAMH: TOCIEI0BATEILHOCTD, apupMeTHIeCKas
Iporpeccusi, reoMeTpuueckas nporpeccusi, 0eCKOHEYHO yObIBaIOIasi reoMeTpruecKas
Iporpeccusi; yMEHHE 3aJaBaTh IOCJIEI0BATEIIbHOCTH, B TOM 4YHUCJIE C IOMOIIbIO

PEKYPPEHTHBIX (HOPMYIT;

TPy10

YMEHHE ONEepUPOBATh MOHATUSMH: HENPEPHIBHOCTh (DYHKIIMH, aCHMITOTHI Tpaduka
dbyHKIIMM, TIepBas ¥ BTOpas MPOW3BOJHAS (DYHKIIMH, TEOMETPUUECKUA U (PU3HUECKUI
CMBICIT TIPOM3BOJHOM, MEPBOOOpa3Has, ONpPEACICHHBI WHTErpal, yMEHHWE HaXOIHUTh
acCUMIITOTHl Tpaguka (YHKIMH; YMEHHE BBIYUCIATH IMPOU3BOJHBIE  CYMMBI,
MIPOU3BEICHNUS, YACTHOTO U KOMIO3HMIUHU (DYHKIIMHA, HAXOAUTh YpaBHEHHUE KacaTelbHOU




K rpaduKy QyHKIUU; yMEeHHe
WCIIOJIb30BaTh MPOU3BOJHYIO ISl UCCICNOBAHWS (QYHKIHHA, JUISI HAaXOXKICHHS
HAWTYYIIEr0 pPEMICHUS B TPUKIAIHBIX, B TOM YHUCIIE COIHMATbHO-YKOHOMHYECKHUX U
(bu3nUecKUX 3a7adax, s OMpeeNIeHUs] CKOPOCTH U YCKOPEHUS; HaXOUTh TUIOIIAIU U
00BeMBI (UTYp C TOMOIIBI0 HMHTETpaja; MPUBOIUTH MPUMEPHl MATEMaTHYECKOTO
MOJICIIMPOBAHUS ¢ TOMOINBIO Au(depeHINaTbHBIX YPAaBHCHUH;

[1Pyl1

YMEHHUE ONEepUpPOBATH MOHATUSIMU: KOMIUIEKCHOE YHUCIIO, CONPSIKEHHBIE KOMITJIEKCHBIC
4Kclia, MOYJIb U apTyMEHT KOMILJIEKCHOTO 4Kcia, (opMa 3amucu KOMIUIEKCHBIX YUCe
(reomeTpuueckasi, TPUTOHOMETpUYecKass W ajiredpanyeckas); yMeTb IPOU3BOAUTH
apudmernyeckue JAEUCTBUS C KOMIUIGKCHBIMU YHCIIaMHU; MPUBOIUTH MPUMEpPHI
WCIOJIb30BaHUS KOMIUIEKCHBIX UHCET,;

[1Py12

yMEHHE CBOOOJHO ONEpHpOBaTh IMOHATUAMU: CpefHee apudMeTHuecKoe, MeauaHa,
HauOoJblllee U HaMMEHBIIIee 3HaUeHUs, pa3Max, AUCIIEPCUsi, CTAaHIapPTHOE OTKJIOHEHHE
AJI1 OIMCaHHA YUCIIOBBIX JAaHHBIX; YMCHHUC HCCICAOBATH CTATUCTUUYCCKUC NAHHBIC, B
TOM 4YHUCIC C TPHUMCHCHHEM rpa(bnqecxnx MCETOAOB W DOJICKTPOHHBIX CPCACTB,
rpadUyecKd HCCIEI0BaTh COBMECTHbIE HAOJIOJEHUS C IOMOILNBIO Juarpamm
paccenBaHus U JINHEWHON PErpeccuu;

[1Py13

YMEHHE HAXOIUTh BEPOSATHOCTH COOBITHIA C MCIIOJIb30BaHUEM I'pa)UIecKUX METOJIOB;
NPUMEHSTH ISl PEeIIeHHus 3a1ad (OPMYIBI CIOKEHUS W YMHOXXEHHUS BEPOSTHOCTEH,
¢bopmyiny mMoyHOW BeposTHOCTH, (Gopmyny bepHymau, xomOuHaTtopHble (AKTHl U
(GopMysbl; OLIEHUMBAaTh BEPOSTHOCTH pEallbHBIX COOBITHH; YMEHHE OINEepUpOBaTh
MOHATHSIMM: CllydaliHas BEJIMYMHA, PACIpPENEICHUE BEPOSTHOCTEH, MAaTeMaTH4eCKOe
OXKUJIaHUE, AUCIIEPCUs M CTaHJIAPTHOE OTKJIOHEHHE CIIy4ailHOW BEJIMYMHBI, (PYHKIHUU
pacnpeneneHuss M IJIOTHOCTH PABHOMEPHOIO, II0KAa3aTEIbHOTO U HOPMAaJIbHOTO
pacnpe/ielieHnii; yMEHHUE HCIOJb30BaTh CBOMCTBA HM3YYEHHBIX paclpeAeieHuil s
pelieHns 3ajayd; 3HAKOMCTBO C TMOHSATHUSIMHU: 3aKOH OOJBIIMX YHCEN, METOJbI
BBIOOPOYHBIX HCCIIEIOBAaHUI; yMEHHE NPHUBOJUTH IPUMEPHI MPOSBIEHUS 3aKOHA
0O0JIBIINX YKCEN B IPUPOAHBIX U OOLIECTBEHHBIX SBJICHUSX;

TIPy14

YMCHHUEC CBO60)IHO OIICpHUpPOBATH IIOHATUAMU: TOYKa, npsamas, IINIOCKOCTD,
IIPOCTPAHCTBO, OTPE30K, Jyd, IUIOCKUH YroJj, IABYIPAHHBIA YIOJ, TPEXTPaHHBIN Yrod,
[IEPECEKAIOIINECS, MMAPAIUICIIbHBIE U CKPELIUBAIOIIMECS IPSMbIE, MapajUIEIbHOCTh U
NEPIEHIUKYISIPHOCTD IPSIMBIX U INIOCKOCTEH, YrOJ MEXKAY IPSAMBIMHU, YIOJl MEXIY
HpHMOﬁ U TINIOCKOCTBIO, YIroJl MCXKAY IINIOCKOCTSAMHU, YMCHHC HUCIIOJIBb30BaTh IIpU
peleHnH 3a/la4 U3ydyeHHbIe (aKThl U TEOpeMbl IUIAHUMETPHUU; YMEHHUE OLIEHUBATh
pa3Mepsl OOBEKTOB B OKPYXKAIOLUIEM MHUpPE; YMEHHE OIEpUpPOBaTH IOHATUSIMU:
MHOTOTPaHHHUK, CEYCHHE MHOTOIPDAHHUKA, IPABWIBHBIA MHOIOTPaHHMK, IIPHU3Ma,
nupampza, (Gurypa ¥ IMOBEpXHOCTh BpALICHMs, LMIMHApP, KOHyc, Mwmap, cdepa,
Pa3BE€PTKa MOBCPXHOCTH, CCUCHUA KOHYCa W HHUIHWHApA, MMapajUICIIBHBIC OCH WU
OCHOBAHHIO, CEUCHHME IIapa, IUIOCKOCTh, Kacamomascs chepbl, LUIMHIpPA, KOHYCA;
YMEHHUE CTPOUTH CEUEHHE MHOTOTPaHHUKA, W300pa)kaThb MHOTOTPAHHUKHU, (QUTYpPHI U
[IOBEPXHOCTHU BPALLEHHUs, UX CEYECHUS, B TOM YHUCJIE C IIOMOLIBIO DJIEKTPOHHBIX CPECTB;
YMEHUE  NpPUMEHSATh  CBOWCTBA  TEOMETPHUYECKUX  (UTYp,  CaMOCTOSTEIBHO
(GopMyIMpOBATH ONpPENENEeHUs N3ydaeMbIX (PUTYp, BBIIBUTATh TMIIOTE3bl O CBOMCTBAX U
IPU3HAKAX TIeOMETpUYecKuX (GUryp, oOOCHOBBIBATH WJIM OINPOBEpPraTb HUX; yYMEHHE
IPOBOJUTh KJIacCHU(UKaLMI0 (QUIyp IO pPa3IMYHBIM IPU3HAKAM, BBIIOJIHATH




HGO6XOI{I/IMBIG JOMOJTHUTECIBHBIC ITIOCTPOCHUA,

IPy15

yMeHHe CBOOOJHO OIEpUpOBaTh MOHATHAMH: IUIOMAnb (GUrypsl, o0beM GUTYypHI,
BEJIMYMHA YyTJIa, PACCTOSIHUE OT TOYKHU IO IUIOCKOCTH, PACCTOSHHUE MEXIY MPSIMBIMHU,
paccTosiHHE MEXIy IUIOCKOCTSIMH, TIUTomanb cdepsl, IUIOMAaAb MOBEPXHOCTH
NUPaMUbl, TPU3MBL, KOHyca, IWIMHApPA, O00beM Kyba, NPSIMOYTOJBHOTO
napajiesienunesia, MMpaMuIbl, TPU3MbI, IWIMHIPA, KOHYCa, [1apa; YMEHUE HaXOIUTh
OTHOIIICHHE 00BEMOB TOI00HBIX PUTYP;

[1Pyl6

YMEHHE CBOOOJHO ONEpPHPOBATh MOHSATHSAMHU: JBHKCHHE, MapajuIeIbHBIM HEpeHoc,
CUMMETpHUsI Ha IUIOCKOCTH M B TNPOCTPAHCTBE, MOBOPOT, Mpeodpa3oBaHue monodus,
1o/100HbIE (PUTYPBI; YMEHUE PacllO3HABaTh PaBHbIC U 110100HBIE (PUIYpBI, B TOM YHCIIE
B IIPUpPOJE, MCKYCCTBE, AapXUTEKType; YMEHUE HCIOJIb30BaTh TI€OMETPUUYECKHE
OTHOILICHMS, HAXOAUTh T'€OMETPUUYECKHE BEIMYMHBI (JJIMHA, Yroj, IUIoLaab, 00bEM)
IIPU PELISHNH 33134 U3 IPYTUX YUeOHBIX IPEIMETOB U U3 PEalbHOM KU3HM;

IPy17

yMeHue CBOOOJHO ONEepUpOBaTh HMOHATHAMM: NPSAMOYroJibHas CUCTeMa KOOpAMHAT,
BEKTOp, KOOPJAUHATHI TOYKU, KOOPAMHATHI BEKTOpA, CyMMa BEKTOPOB, IPOU3BE/ICHHUE
BEKTOpa Ha 4YHCIO, PA3JIOXKEHHE BEKTOpa MO 0a3ucy, CKaISIPHOE IPOU3BEICHUE,
BEKTOPHOE MPOU3BEACHHE, YTOJI MEXKY BEKTOPAMU; YMEHUE HUCII0JIb30BATh BEKTOPHBIM
U KOOPJIMHATHBIA METOJA JJisi pElIeHHUs TEeOMETPUYECKUX 3ajad M 3ajad JIpyrux
y4eOHBIX TPEIMETOB; ONEPUPOBATh MOHATUSAMHU: MaTpHuua 2x2 U 3X3, ompeneiuTenb
MaTpUIlbl, FEOMETPUYECKHI CMBICI ONPEAEIUTENS;

TPy18

YMCHHUEC MOACIUPOBATEL PCAJIIBHBIC CHUTyallUM Ha A3BIKC MAaTCMATHUKH; COCTABJIATH
BBIPpAXKCHUS, YPaBHCHUSA, HCPABCHCTBA U HUX CHCTCMbI 110 YCIIOBHUKO 3aJid4vH,
HCCICAO0BAaTh IMOCTPOCHHBIC MOJACIM C  HUCIOJb30BAHUCM  aIlllapara anre6pbl,
HHTCPHIPETUPOBATH HOJ'Iy‘lGHHBIfI pe3yinbTar;, CTPOUTH MATEMATUYCCKHEC MOIACIU C
IIOMOIIBKO TCOMETPUUCCKHUX MOHATHU U BCJIIMYUH, PpCHIaTb CBA3aHHBIC C HHMU
MPaKTUYCCKUEC 3aJladr; COCTABJIATH BCPOATHOCTHYIO MOJCIb W HUHTCPHIPCTUPOBATH
HOJ'Iy‘IGHHI)II\/JI pE3yiabTaT, pellaThb MPUKIAAHBIC 3aja4 CPCACTBAMHU MATCMATHUYCCKOI'O
aHajJIn3a, B TOM 4YHUCJIIC COOUAJIbHO-O3KOHOMHUYCCKOIo U (1)I/I3I/I‘ICCKOFO XapakTepa,

[1Py19

YMEHHE BBIOMPATh MOAXOAIIMI METO/ ISl pELICHUs 3a/1a4i; TOHUMaHue 3HaYMMOCTH
MaTEMaTHKU B U3YYEHUU MPUPOAHBIX U OOIIECTBEHHBIX IIPOIECCOB U SBJICHUHN; YMEHNE
pacro3HaBaTh IPOSIBICHUE 3aKOHOB MAaTE€MaTWKH B HMCKYCCTBE, YMEHHE INPHUBOJUTH
MIpUMEPBl MATEMaTHYECKUX OTKPBITHA POCCUHUCKOW M MHUPOBOW MaTeMaTH4ECKOU
HayKHU.




3. CTPYKTYPA U COAEP KAHUE YUYEFHOU JUCIHUATLIAHBI

3.1. O0beM yueOHOM TMCUMILIHHBI M BU/IbI Y4e0HO#i padoThI

Bun yueGHOM paboThI O6beM B yacax

O6bem 00pa3oBaTenbHOM NPOrpaMMbl y4eOHOW AUCHUIUINHBI 252

B T.4. B GopMe MPaKTHUUECKOI MOATOTOBKHU He nperycmoTpero

BT. 4.:

TEOPETHYECKOE 00yUeHHE 116

118

MPAKTUYCCKUC 3aHATUA

1a00paTOpHBIE 3aHATHS He npexycmorpeno

CaMOCTOATCIIbHAA pa60Ta He TIpEAYCMOTPCHO

18

MMPOMEIKYTOUHAA aTTCCTALUA

[TpomexyTouHas aTTecTanus ouggepenyuposanusiii sauem 1 cemecmp
Ox3amen 2 cemecmp




3.2. TemaTu4yecKuii IJIaH U coepKaAHUE Y1eOHOMH JUCHUTIHHBI

Oo0bem, akaja. 4
/ B TOM 4HcJIe B

HaunmeHoBaHue Coaepxanne yueOHOro MaTepHuaJa H (pOpMbI OPraHU3ALNHU AesITeTbHOCTH popme ) Kox, OK Kox ITP, JIP, MP
pa3zeioB U TeM o0yyaromuxcst NPaKTHYecKOoii
TOATOTOBKH,
akaa 4
1 2 3 4 5
Brenenue. BxogHoil KOHTPOJIb 2 IIpy5
Paznen 1 Aareopa 68
Tema 1.1 Pa3Butue JlunakTHYeCKue eUHUIIbI, COJICPIKaHUE 20
MIOHATHUSA O YHCIIe Lensle u pannonanmbHble uucna. J[leficTBurenbHble uucna. [IpubmmkeHHbIE 10 OK 01 [1P62, P63, TIp66
BblunciieHus. KommiekcHole yucna. PanroHanbHble ypaBHEHHSI U1 HEPABEHCTBA. [pyS5, ITPy11, MP10
PaBHOCUNIBHOCTh ypaBHEHUH, HEpaBEHCTB, cucTeM. OCHOBHBbIE MPUEMBI HUX 30 01.05;
pemieHuss (pasjoXeHHe Ha MHOXXHUTENIHM, BBEJCHHE HOBBIX HEU3BECTHBIX,
MOJICTAaHOBKa, Ipaduyeckuii MeTon). MeTo HHTEpBAJIOB.
Ilpogpeccuonanvno-opuenmuposannoe cooeprcanue
[opsinok apupMeTUUECKUX ACHCTBUH B YUCIOBOM U OYKBEHHOM BBIPQKCHUSX.
PaBHOCHITBHOCTD ypaBHEHUH, HEPABEHCTB, CUCTEM B 3a/1a4aX TEXHOJIOTUYECKOTO
npodunss. OCHOBHBIE IpHUEMBl HMX peElIeHHs (Pa3loKCHHE Ha MHOMKHUTEIH,
BBEJICHUE HOBBIX HEM3BECTHBIX, IOACTAHOBKA, IpaMUECKUI METOxM).
B TOM 4nciie MpakTUYEeCKUX 3aHATUI 10
[paktuueckoe 3ansatie Nel. Apudmerndeckue NeHCTBUS HAJ palliOHATHLHBIMU 10 I1P62, I1P63, P66
1 KOMILJIEKCHBIMU YHCIIaMU I1PyS5, I1Py7,
[Ipaktnueckoe 3anstue Ne2. ToxxaecTBeHHbIE PeoOpPa30BaHUs PALUOHAIBHBIX [MPy11,MP10
BBIPAKEHHH. Y0 01.02; Yo 01.03
[IpakTnueckoe 3ansaTue Ne3. Pemenne paiioHanbHBIX YpaBHEHUH
[IpakTnueckoe 3ansaTue Ned. Pemenre cucteM pallMOHAIBHBIX YpaBHEHUH
ITpakTrueckoe 3aHatue NoS. PellieHne palluOHAIbHBIX HEPABEHCTB
Tema 1.2 Oyukuy u | JumakTHdecKue eIuHUIIBI, CONepKaHNe 12
rpaduKu Oynkun. O6iacTh ONpeleseH!sl 1 MHOKECTBO 3HAaYeHUH; rpaduk (QyHKIHH, 8 OK 01 [1P64, T1P65, IIpys,

noctpoeHue rpadukoB QyHKIMHA, 3aJaHHBIX Pa3IMYHBIMU criocobamu. CBoiicTBa
¢yHKIIA.  MOHOTOHHOCTH,  HYETHOCTh,  HEYETHOCTb, OrPAaHHYEHHOCTH,
nepruoaAndHOCTh. [IpoMexyTkn Bo3pacTaHuWsi W yOBIBaHUS, HaWOONbIIEE U
HaVMEHbIIEE 3HAYEHHUsS, TOUYKH OHKCTpeMyMa. [paduueckass WHTepHpeTanus.
Apudmernyeckue  onepanmu  Hax  QyHkimsMu. ChoxHas — QyHKImA

JIP23, JIP26, MP17
30 01.05;




(xomnozunmsi). Ilonarue o HempepblBHOCTH (QyHKUMH. OOpaTHBIE (QYHKIHH.
Obnacts ompeneneHust W 00JacTb 3Ha4YeHWH oOpatHON GyHKIMHN. ['padux
oOparHoil pyHKIINH.

Ilpogheccuonanvno-opuenmuposannoe  cooeprcanue: UreHue  CBOWCTB
¢byakmuii mo rtpadukam. Ilpumepsl (YHKIIMOHANBHBIX 3aBUCHMOCTEH B
peabHBIX TpOLeccax U SBJICHUSIX B MPOPECCHOHANBHON AEATEIbHOCTH

B TOM unciie mpakTUUECKUX 3aHATUI

[paktuueckoe 3ansitne Ne6. MccnenoBanue ¢(ynkuuid. CBOHCTBa JTHHEHHOM,
KBaJ[paTUYHOH, KYCOUHO-THHEHHOHN 1 APOOHO-TMHEHHON QyHKIIHIHA
[TpakTnueckoe 3anstue Ne7. [loctpoenne u uteHne rpaduKoB QyHKIHN

TIPG4, T1P65, pys,
JIP23 , JIP26, MP17
V0 01.02; Yo 01.03

Tema 1.3 KopHu,
CTETEeHU U
norapuQmel

JunakTrdaeckue eTuHAIbI, COIepIKaHue

36

Kopuu n crenenn. KopHu HaTypanbHOH CTEleHHM W3 4YMCIIa W UX CBOWCTBA.
CremeHu C palUoOHATBHBIMH IOKa3aTelnsiMH, HX cBolcTBa. CTeneHu ¢
NEeUCTBUTEIbHBIMU TOKa3zaTensiMu. CBOWMCTBAa CTENEHH C JEHCTBUTEIbHBIM
nokazareneM. Jlorapudm. Jlorapudm umcna. OcHoBHOe Jjorapudmuueckoe
TOXAECTBO. JlecsiTHUHbIE M HaTypanbHbie Jorapudmbl. [IpaBuma pedcTBuil ¢
norapupmamu. Ilepexom k  HoBoMy  ocHoBaHuio. [IpeoOpasoBanue
anre0panvecKux BBIPayKECHHH. IIpeoGpazoBanue panroHaJbHBIX,
WppalMOHANBHBIX,  CTCIIEHHBIX, IOKA3aTelNbHBIX W  JIOTapU(PMUUECKUX
BeIpakeHMi. [lokazatenpHass u Jorapudmudeckas Qynkumuu. OnpeneneHus
¢bynkuuii, ux coiictsa u rpaduku. IlpeodpazoBanus rpadukos. [lapannensHbiil
MEPEeHOC, CHMMETPHSI OTHOCHTEIILHO OCed KOOpJMHAT, H CHMMETPHS
OTHOCUTENIbHO Haudaja KOOPAHMHAT, CHMMETPHS OTHOCUTEIBHO MPSIMOW,
pacTshkeHMe U CKaTHe BIOIb ocel koopauHar. IlokasarenbHble u
norapugmudeckre ypaBHeHHs. OCHOBHBIE NMPUEMBI MX PELICHHs (pa3iokeHHe
Ha MHOXXUTEJH, BBEJCHHE HOBBIX HEHM3BECTHBIX, ITOJCTAHOBKA, rpadpudecKuii
Mmetox). [TokazarensHble U norapudmMuueckue HepaBeHCTBa. OCHOBHBIC TPUEMBI
UX peUIeHusl.

16

B TOM unclie npakTHYECKUX 3aHATHUN

20

[IpakTiueckoe 3ansTre Ne§. Pemenne npparioHaIbHBIX ypaBHEHHIA
[Ipaktnueckoe 3anstue Ne9. IIpeoOpa3oBaHUsl BBIpAXKEHHH, COAEPKAIUX
CTETIEHU U PaJMKaJIbI

[Tpaxtrueckoe 3anstre Nel(Q. Permenne moka3aTeNbHBIX YpaBHEHUIH

20

OK 01

T1P62, T1P63, I1P65,
TIPy6, [IPy7,
T1Py8, JIP23, JIP26,
MPS ,MP10, MP13,
MP17
30 01.05;

P62, P63, TIP6S,
[1Py6, I1Py7,
ITPy8, JIP23, JIP26,
MP8 ,MP10, MP13,




[IpakTnueckoe 3ansatue Nell. Perenne nokasareabHbIX HEPABEHCTB
[Ipaktnueckoe 3aHsitue Nel2. PemieHue mnokasaTeNnbHBIX YpaBHEHUM U
HEPaBEHCTB

[pakTnueckoe 3anstue Nel3. HaxoxaeHue 3HaueHW Jorapudpma 1o
IIPOM3BOJIBHOMY OCHOBaHHIO. Ilepexom OT OXHOrO OCHOBAaHUSA K APYromy.
Boruncnenne w = cpaBHeHue — sorapudmoB.  JlorapupmupoBaHme @ u
MOTEHLMPOBAHUE BBIPAKEHUM

[Mpaktnueckoe 3ansitme Neld. [loctpoenue rpaduKoB TorapuGMUUIECKUX
(hyHKIHIHA.

[paktuueckoe 3ansitre NelS. Pemenue norapuMudeckux ypaBHEHHHA
[pakTuueckoe 3anstue Nel6. PerieHue norapuMuUuecKux HEPaBEHCTB
[IpakTiueckoe 3anstue Nel7. Pemenue norapuMuyuecKux ypaBHEHHH U
HEPaBEHCTB

MP17
Y0 01.02; Y0 01.03

Pa3nes 2 OcHOBBI TPUTOHOMETPUH 30
Tema 2.1 OcHoBHEIE JunakTuueckue eIMHUIbI, COAEpKaHue 18
MOHSITUS OcHoBHble noHATUA. Paguannas Mepa yrna. BpamarensHoe asmxenue. CUHYyC, 8 OK 01 I1P65, I1Py6, I1Py8,
TPUTOHOMETPHUH. KOCHHYC, TaHI'€HC M KOTaHreHC uucia. OCHOBHBbIE TPUTOHOMETPUYECKUE JIP23, JIP26, MP8
[MpeobpazoBanus ToXxzaecTBa. @opMyiibl npuseneHuss. Gopmyisl cioxeHus. POpMyIIbl YIBOCHUS. ,MP10, MP13, MP17
TPUTOHOMETPUYECKUX | DOpMyIIbI [IOJIOBUHHOT'O yria. [IpeobpazoBanus MPOCTEUIIINX 30 01.05;
BBIPaKCHUI TPUTOHOMETPUYECKUX BBIPa)KEHHH. [IpeoOpa3zoBanue CYMMBI

TPUTOHOMETPUYECKUX (YHKIUA B TPOHM3BEICHHE M IMPOU3BEACHUS B CyMMY.

BrlpaxkeHue TpUTOHOMETpUYECKUX (QYHKIWH dYepe3 TaHIeHC IOJIOBHHHOTO

aprymenra. TpuroHomerpuyeckue ¢yHkuuu. CBoiicTBa W rpadukd CHHYcCA,

KOCHHYCa, TAaHTeHCa U KoTaHreHca. [IpeoOpasoBanus rpadukos. [lapamiensHeiit

TIEPEHOC, PACTHKEHHE U CIKaTHe BJIOJIb OCel KOOPIMHAT.

B TOM 4nciie MpakTUYEeCKUX 3aHsITHI 10

[IpakTnueckoe 3ansaTre Ne 18. PaguianHbIi METO U3MEPEHNUS YIJIOB BPALLCHHS H 10 I1P65, I1Py6, I1Py8,

CBA3b C TIpagycHoW Mepod. HaxoxneHne 3HaYEHMH TPUTOHOMETPUYECKUX
GyHKIMIA

[Ipaktnueckoe 3anstTue Ne 19. [lpeoOpasoBanuss TPUTOHOMETPUYECKUX
BbIpakeHUH. OCHOBHBIE TPUTOHOMETPUYECKHE TOXKAECTBA

IMpaktnueckoe 3anstme Ne 20. [IpeoOpazoBaHHsi TPUTOHOMETPHUYECCKUX
BbIpa)XKCHUU. DOPMYJIBI CIIOKEHUS, YABOCHUS. DOPMYIIbl IPUBEACHUS
[Ipaktnueckoe 3amstue Ne 21. IlpeoOpazoBaHusi TPUTOHOMETPUUECKUX
BblpakeHHH. [IpeoOpa3oBaHue CyMMBI TPUTOHOMETPHYECKHX (QYHKIHMHA B
pou3BeieHNe, Mpeodpa3oBaHne MPOU3BENICHHS TPUTOHOMETPUIECKUX (PYHKIUHA
B CyMMY

[Ipaktnueckoe 3ansitue Ne 22. IloctpoeHue TpadyKOB TPUTOHOMETPUUECKUX
(YHKIMI ¢ MCTIOIH30BAHUEM T€OMETPHIECKHUX MPeo0pa3oBaHuil

JIP23, JIP26, MP8
,MP10, MP13, MP17
¥001.02; Yo 01.03




Ipogpeccuonanvno-opuenmuposannoe  cooepycanue. OnpenencHuss U
3HAUEHUS TPUTOHOMETPUYECKUX (QYHKIIMA i 3a/a4 TEXHOJIOTHYECKOTO
Ipo I,

Tema 2.2
Tpuronomerpudeckue
YPaBHEHUSA u
HEPABEHCTBA

JnnakTrdyeckue equHHIbI, COepIKaHue

12

TpuroHomeTpuieckue YpaBHEHUS u HEpPaBEHCTBA. IIpocreiimue
TPUTOHOMETpUYECKUE ypaBHeHHs. Tpuronomerpuueckue ypaBHeHus. OCHOBHBIC
IpUeMbl HX peleHus (pas3joKeHHEe Ha MHOXKWTENIH, BBEICHHE HOBBIX
Hem3BecTHBIX). llpocreiimme TpuroHOMeTpHuecKkue HepaBeHCTBA. OOpaTHBIE
TPUTOHOMETpPUYECKUE (DYHKINHU. APKCHHYC, aDKKOCHHYC, APKTaHTEHC.

B TOM unciie npakTHYECKHUX 3aHATUN

[Ipaktuueckoe 3anarue Ne23. [IpocTeiiiirie TPUrOHOMETPUIYECKUE YPABHEHHUSI U
HEpaBEeHCTBA

[IpaxTnueckoe 3anstue Ne24. TpuroHoMeTpruecKrue ypaBHEHUS U METOJIbI UX
perieHus

[Tpaktnueckoe 3anstue Ne25. TpUroHOMeTpUUECKUE YpaBHEHUS

OK 01

I1P63, IPy7, I1Py8,
JIP23, JIP26, MP8
,MP10, MP13, MP17
30 01.05;

TIP63, [IPy7, IIPy8,
JIP23, JIP26, MP8
,MP10, MP13, MP17
V0 01.02; Yo 01.03

Pa3nen 3 Hauajga MaTeMaTHYeCKOro aHAJIH3a

64

Tema 3.1
IIpoussonHas
dhyHKIIIN T e€
NpUMEHEHUE

JlupakTHdyecKkue eAMHUIIB, COACpKaHNe

36

[MocnenoBarensHocTH.  CriocoObl  3aJaHMss W CBOWCTBA  YMCIOBBIX
nocienoBatenbHocTed.  [loHATHE 0  mpenene  MOCIEAOBATEILHOCTH.
Cy1miecTBoBaHUe TIpenesia MOHOTOHHOW OTPaHMYCHHOH MOCIIEIOBATEIbHOCTH.
CyMMupoBaHue MOCIIeI0BATEILHOCTEH. beckoneuno yObIBaroIast
reoMeTpuyeckas mporpeccuss u ee cymma. [IpomsBomHas. [lonstue o
MPOU3BOTHON (YHKINH, €¢ TeOMETPHUYESCKUI 1 (U3NUECKHU CMBIC. Y paBHEHHE
KacaTenbHOH K rpaduky @yHKinun. [Ipou3BoIHBIE CyMMBI, pa3HOCTH,
MPOM3BENICHHS, YacTHOTO. [IpOM3BONHBIE OCHOBHBIX DJIEMEHTAPHBIX (DYHKIIHH.
[lpumeHeHnEe TPOM3BOAHOM K HCCIENOBaHHIO (QYHKIMHA ¥ IMOCTPOCHHIO
rpapukoB. [Ipom3Boanbie oOpaTHOW (GYHKIMHM W KOMIO3HIUHM (QYHKIHH.
[lpuMepsl WCTIONB30BaHMS TPOU3BOJHOW JUISI  HAXOXKICHHS HAMIy4lIEeTo
pemieHuss B TPOQECCHOHANBHBIX  33havyax. BTopas mnpousBomHas, ee
reoMeTpuyeckuil M pusndyeckuil cMpica. HaxoxxaeHne ckopocTu Ajisl mporecca,
3aJJaHHOTO (hOPMYJION U TPapUKOM.

Ilpogpeccuonanvno-opuenmuposannoe cooeprrcanue TexHuka
muddepennmpoBanuss (QyHKIHWA, 3HAYCHHE TIPOU3BOAHOW B TOYKE,
NPUMEHEHHE TPOU3BOAHON Il HccienoBaHus (YHKIMA M perieHus
3aJ1a4 TEXHOJOTHIECKOTo MPOduIIs, cojepxkaine GU3ndecKrue BeTHINHBI.

20

B TOM 4nciie IpakTUYECKUX 3aHITHI

16

[Ipaktnueckoe 3anstue Ne26. UucnoBas mMocCiIeqOBaTEIbHOCTh, CIIOCOOBI €€
3aJ1aHus, BBIYHCIICHUS YJICHOB MOCIIEI0BATENBHOCTH. [Ipenen
rocienoBaTeIbHOCTH. HaxoxaeHue npeaeioB GyHKIAN

16

OK 01

[1P64, I1P614, I1Py8,
[1Py9, 11Py10;
IMPy18, TTPy19

JIP26,
MP8 MP10, MP12,

MP13, MP17, MP18

30 01.05;

I1P64, 11P614, TTPyS,
[1Py9, I1Py10;
ITPy18, I1Py19




[Ipaktuueckoe 3ansitue Ne27. HaxoxxaeHne Nporu3BOIHBIX O OMPEACTICHUIO
[Ipaktiueckoe 3amartue Ne28. IlpaBuna u Qopmynsl muddepeHupoBaHus,
TabJIHIIa TIPOU3BOIHBIX dJIEMEHTAPHBIX (DYHKITHIT

[paktuueckoe 3ansTre Ne29. BriuncieHrne Npou3BOAHBIX CI0KHBIX (pyHKIMN
[Ipaxtrueckoe 3ansaTre Ne30. I'eoMeTpruecKkue MPUITOKEHUS TIPOU3BOTHOM
[IpakTiuaeckoe 3anstre Ne31. Obmias cxema ucciaenoBaHus HYHKITUH
[pakTnueckoe 3amsatue Ne32. MHccnemoBanue (QYHKIMHA € MOMOIIBIO
MPOM3BOJHON U TIOCTPOCHHUE TPaHKOB

[Ipaxktnueckoe 3amstue Ne33. HaxoxkzaeHwe HaHWOOJBINET0 W HAUMEHBIIETO
3HAYEHUS] U DKCTPEMalbHbIX 3HaYeHUH (yHKuumu. HaxoxneHue onTHManbHOTO
pe3ysbTaTa B 3afayax nNpodecCHOHaIbHON HanpaBJIEHHOCTH

JIP26,
MPS8, MP10, MP12,
MP13, MP17, MP18
¥001.02; Yo 01.03

Tema 3.2 Unterpan u | J{uJakTH4ecKue €AMHULBL, COAECPKAHUE 28 OK 01

€ro NpuMeHEeHHe [lepBooOpasnass m wHTerpan. l[lpuMmeHeHue ompeneneHHOro WHTErpaiga Uit 14 [1P64, 11P614,
HaxOXXJEHUs IUIOIIAAd KpUBOJIMHEWHOW Tpaneuuu. Dopmyna HeroToHa- [1Py10; [TPy18,
Jlerionuua. [Ipumepsl MpUMEHEHUs] MHTETpaja B 3a/adax mnpodecCHOHaIbHOM [1Py19
HaIpaBJICHHOCTH JIP26,

MP8 ,MP10, MP12,
MP13, MP17, MP18
30 01.05;

B TOM uncie npakTHYecKUX 3aHATHH 14
IIpaktnueckoe 3ansitue Ne34. Wuterpan u mnepBooOpasHas. Haxoxnenue 14 [1P64, I1P614,
HEONPEIEIECHHBIX UHTETPAJIOB IIPHU MIOMOIIM CBOWCTB HHTErPAJIOB [1Py10; [TPy18,
[IpakTnueckoe 3anstue Ne35. IHTerpHpoBaHne METOAOM 3aMEHBI IEPEMEHHON I1Py19
[IpakTnueckoe 3ansatue Ne36. IHTErprpoBaHne pa3InIHbBIMU METOIAMHU JIP26,
[MpakTuueckoe 3anstue Ne37. Teopema Herotona-JIeiiOHuia. Brruucnenue MP8 MP10, MP12,
ONPE/ICIICHHBIX HHTETPAJIOB MP13, MP17, MP18
[IpakTnueckoe 3ansaTHe Ne38. BpIUMCIEHHE OINpPENETICHHBIX HHTETPaloB ¥001.02; Yo 01.03
METOJIOM 3aMEHbI IEPEMEHHOMN
[pakTuueckoe 3anstre Ne39. Beuncinenue miomazaei Gpuryp u 00beMoB Tell
ITpaktuueckoe 3anstue Ne4(0. Gru3ndecKrue NPUIOKEHUS HHTErPATIOB
Ilpogpeccuonanvro-opuenmuposannoe cooeprcanue
IIpumeneHuss uHTerpasia B 3ajadax POQPECCHOHAIBHONW HAIPaBIEHHOCTH
TEXHOJIOTHYECKOT0 MPpopuIIs

Pa3nea 4 I'eomerpust 54

Tema 4.1 | Ilunaktryeckue eUHUIBI, COCPIKAHNE 8 OK 01

Koopaunatet u | IlpsamoyrosnpHast (mekapToBa) cMCTeMa KOOpAWHAT B mpocTpancTBe. Popmyra 4 [1P613, ITPy17, MP10

BEKTOPBI paccTosHUS MEXIy ABYMS TOUKaMH. YpaBHEHHUS cepbl, IUIOCKOCTH U MPSIMOM. 30 01.05;

Bextopsl. Mopayns Bektopa. PaBeHCTBO BekTOpoB. CroXEHHE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4uciio. PasjiokeHue BEKTOpa 10 HAlpaBJICHUAM. YTIOJ




Mexay AByMs BekTopamu. [Ipoekums BekTopa Ha ocb. KoopauHaTel BeKTOpA.
CkansipHOe Hpou3BeleHHE BEKTOpOB. lcmonp3oBaHne KOOpAMHAT M BEKTOPOB
IIPU PEIIEHUN MaTeMaTHYECKUX U IPUKIAJHbIX 33129

Ilpogpeccuonanvno-opuenmuposannoe cooeprcanue
Onepanuu ¢ BeKkTOpaMH. YTOJl MEXIY BEKTOpaMH B 3aJadyax TEeXHUYECKOH
MEXaHUKH.

B TOM unciie mpakTUYeCKUX 3aHsITHI

I

[Ipaktnueckoe 3anstue Ne 41. Bektopsl. JeiicTBust ¢ BekTopamu. JlekapToBa
CHCTEeMa KOOpAMHAT B MPOCTpaHCTBE. PaccTosiHMe MEX Ty TOUKaMu
[IpakTnueckoe 3anatue Ne 42. JlekapToBa CUCTEMa KOOPIWHAT HAa TMJIOCKOCTH.
VYpaBHeHHS MPSIMOH, OKpY>KHOCTH. PelieHne 3agay Ha pacHoNOXEHHE MPSIMbBIX
Ha MJIOCKOCTH

TN

I1P613, ITPy17, MP10
¥001.02; Yo 01.03

Tewma 4.2 Ipsmble u
IUIOCKOCTH B
IPOCTPAHCTBE

JugakTHaecKkue eMHUIIB, COACpKaHNe

20

B3auMHoOe pacnosnoxeHue IByX MHpsAMBIX B IpocTpaHcTBe. IlapamienbHOCTb
npsMoi M IiockocTH. IlapamiensHocTh IUTOCKOCTEH. IlepneHauKymaspHOCTH
HPSIMOM U IIJIOCKOCTH.

Ilepnenaukynsgsp W HakJIOHHAas. YIojd MEXAy MNpSIMOM U  IUIOCKOCTBIO.
JByrpaHHbIi yrod.

Yron Mexay mIOocKocTAMHU. [lepneHIuKyIsIpHOCTh JBYX IUIOCKOCTEM.
I'eomerpudeckue mnpeoOpa3oBaHMs IPOCTPAHCTBA: IapajlUlebHbIM IepeHoc,
CUMMETPHUSI OTHOCHTENBHO IUIOCKOCTH. IlapamiensHoe IPOEKTHPOBAHME.
[Inomaap opToroHasbHOM Npoekuy. M3006paskeHne NpocTPaHCTBEHHBIX QUryp.

Ilpogpeccuonanvno-opuenmuposannoe cooepicanue:.

Yronm Mexay IIOCKOCTSAMH. IlepneHauKynspHOCTh JBYX  IUIOCKOCTEH.
I'eomerpuyeckne mnpeoOpa3oBaHUs MPOCTPAHCTBA: HapaJUIeTdbHBIM IEpPeHocC,
CUMMETPHUSI OTHOCHUTENBHO IUIOCKOCTH. IlapammensHoe mpoOeKTHpOBaHMUE.
UzobpaxkeHne TPOCTPAaHCTBEHHBIX (GUryp B 3amadax NpodhecCHOHATBHOM
HaNpaBICHHOCTH TEXHOJIOTHYECKOT0 MPOQHIIs.

10

B ToMm uncie MPAKTHYCCKUX 3aHATUH

10

[Ipaxktrueckoe 3amstue Ned3. Pemenne 3amad Ha mapauieTbHOCTh MPSIMOM H
IIJIOCKOCTH

[Ipaktuueckoe 3anstue Ne 44. Pemienue 3anay Ha NEPIEHAUKYISIPHOCTD MPSMOI
1 TIOCKOCTH

[IpakTiueckoe 3ausTie Ne 45. Pemienne 3agad Ha MpUMEHEHHE TEOPEM O TPEX
NEePIEHANKYIApax

[Ipaktuueckoe 3anarue Ne 46. Pemienue 3a1a4 Ha nmapauiedIbHOCTh IJIOCKOCTEN
[IpakTiueckoe 3anstue Ne 47. Pemenue 3a1a4 Ha ABYTpaHHBIE YTIIbI

10

OK 01

I1P61, I1P69, 11P612,
[1Py1, I1Py14,
[MPy15, JIP26, MP8,
MP10,

30 01.05;

I1P61, P69, 1TP612,
ITPyl1, ITPy14,
[MPy15, JIP26, MPS,
MP10
Y0 01.02; Yo 01.03




Tema 4.3 | lunakTuyeckue eUHUIIBI, COJICPIKAHNE 26 OK 01
MHororpaHHuKu u | Bepmmabl, pebpa, TpaHM MHOTOTpaHHHKa. PasBepTka. MHOTrOTrpaHHBIE YTIIHL 8 I1P610, ITIP611,
KpYTJIBIE Tea Bremykiieie MmHOTOTpanHuKd. Teopema Ditnepa. [Ipusma. [Ipsmas u HakImoHHAs [1P612, I1PG14,
npusMma. [IpaBunbHas npusma. [lapamnenenunen. Ky6. [Tupamuaa. [IpaBunbaas [1Py14, I1Py15,
nupamuna. YcedeHHas nupamuia. Terpasap. CummeTpunm B KyOe, B [1Py16, I1Py19,
napajuresienuresie, B mpu3Me u nupamuae. CedeHus Kyda, IpU3MbI H THPAMHAIBL. JIP26, MP§, MP10,
[IpencraBienne o MpaBUIBHBIX MHOTOIpAaHHHMKAxX (TeTpaszape, KyOe, OKTaszpe, MP17, MP18
noJiekasipe U ukocasyape). Lunuaap u konyc. YceueHHslii koHyc. OCHOBaHUE, 30 01.05;
BBICOTa, OOKOBasi MOBEPXHOCTh, OoOpa3yromiasi, pa3BepTka. OceBble CeueHUs u
cedeHus1, mapaenbHeie ocHoBaHuio. [lap u cdepa, ux ceuenns. KacatenpHas
II0CKOCTh K cepe. OObeM u ero uamepenus. Muarerpansaas gpopmysa oobema.
@opmynel  o0beMa Ky0a, TPSAMOYTOJBHOTO IMapaiUleNienunena, MpPU3MBI,
mwmHapa. Dopmynsl o0beMa THpaMUAbl M KoHyca. DOpMyIbl ILIOMAAN
MOBEPXHOCTEH MUIMHIIpa U KoHyca. Dopmyiibl 00beMa 1apa U MmIomain chepsl.
[Mono6ue Ten. OTHOMIEHNS TUIONIA/ICH TOBEPXHOCTEH U 00bEMOB TOAOOHBIX TE
Ilpogpeccuonanvno-opuenmuposannoe cooeprcanue
Haxoxnenue miomianeit 1 00beMOB MHOTOTPAaHHUKOB U KPYTJIBIX Tell. Pemenue
3aJlad HAa KOMOMHAIMU TCOMETPUYCCKHX Tel B 3agadax NpoeCCHOHAIBHOM
HaIpPaBIEHHOCTH TEXHOJIOTHYECKOTO MPOMHUIIS.
B Tom uncne npakTHYecKux 3aHATHHA 18
[pakTuueckoe 3ansTre Ne48. PerieHue 3a71a4 Ha napauie/euie,] 1 Kyo 18 [1P610, ITP611,
[IpakTrueckoe 3ansatue Ne 49. Pemenue 3anad Ha Ipu3My I1P612, I11PG14,
[IpakTnueckoe 3ansatue Ne 50. Pemenue 3aga4d Ha nupaMuny [1Py14, ITPy15,
[Ipaktiueckoe 3ansitue No 51. Pemenue 3amad Ha BblUKciIeHHEe OOBEMOB U [1Py16, I[1Py19,
MOBEPXHOCTEW MHOTOTPAaHHUKOB JIP26, MP8, MP10,
[Ipaktuueckoe 3anarue Ne 52. Pemienue 3a1a4 Ha TUITUHAD MP17, MP18
[IpakTnueckoe 3anstue Ne53. Perrenure 3a1a4d Ha KOHYC Y0 01.02; Yo 01.03
[pakTuueckoe 3ansatue Ne 54. Pemrenue 3ama4 Ha map u chepy
[IpakTuueckoe 3ansaTre Ne 55. Pemenvie 3aa4 Ha KOMOWHAITUY TEOMETPHUYECKUX
TeN
[IpaxTrueckoe 3anstrie Ne 56. Pemenue 3amad Ha KOMOWHAIINHA TEOMETPHICCKUX
TeN
Pa3nen 5 Kom0nHaTopuka, CTaTHCTHKA M TeOPHS BEPOSITHOCTEH 10
Tema 5.1 DeMeHTEHI JunakTuueckue enMHUIbI, COJEpKaHuE 4 OK 01 [1P68, ITPy4
KOMOWHATOPUKH B OCHOBHBIE TIOHATHS KOMOMHATOPUKH. 3a/lay¥l HA MOJCYET YHCIa Pa3MENICHHUH, 2 MP13, MP17
HHpOPMATHKE U MEPEeCcTaHOBOK, coueTaHuil. Pemenue 3amxau Ha mepebop BapuaHToB. Popmyna 30 01.05;

pOrpaMMHPOBaHUU

o6unoma HeroroHa. CBoiicTBa OMHOMUHANBHBIX KOA(PPHUIMEHTOB. TpeyroibHUK
[Nackans




B Tom uncne npakTuyeckux 3aHATHH 2

[Ipaxtrueckoe 3ansTre Ne57. Pemenne KoMOMHATOPHBIX 3amad. PasmereHus, 2 I\H/[f’?g, 5[1;3147

COYETaHMs U MIePECTaHOBKU Vo0 01.02; Yo 01.03:
Tema 5.2 Onementsl | /lumakTuyueckue eTUHUII, COEpPIKaHUE 6
TeopUHn CoObITHE, BEPOSTHOCTH COOBITHSA, CIIO)KEHHE W YMHOXXCHHE BEPOSTHOCTEM. 4 OK 01 I1P67, TTPG8, ITPy12,
BEPOSITHOCTEN U [onsTHE 0 HE3aBUCUMOCTH COOBITHH. JIMCKpeTHAs citydaiiHas BeTUYWHA, 3aKOH [1Py13, I1Py18,
MaTeMaTHYCeCKOU ee pacmnpeneneHus. YHCIOBBIE XapaKTEPUCTHKH JAUCKPETHOW CIy4YailHON JIP26, MP13, MP17,
CTaTUCTUKU BenmmuuHbL. [loHATHE O 3akoHe OonpmMX uYucen. lIpencTaBieHHE TaHHBIX 30 01.05;

(Tabmuupl, aUarpaMmbl, TpadHUKH), TeHepanbHas COBOKYINHOCTb, BBIOOpKa,

cpeaHee apudmernueckoe, Menuana. [loHsTHe O 3agadax MaTeMaTHUYECKON

CTATUCTHKH.

Ilpogpeccuonanvno-opuenmuposannoe cooeporcanue BepositHoCTHBIE

MPOIIECCH B 33/1a4aX TEXHOJIOTHYECKOTO MPOQUIIs

B ToM uncnie mpakTUYeCKUX 3aHATHI 2

[Mpaxktuueckoe 3amstue No58. Kiaccuueckoe omnpeneneHue BEpOSITHOCTH, 2 I1P67, I1P68, ITPy12,

CBOICTBa BEpOSITHOCTEH, TeOpeMa O CyMME BeposiTHOCTed. BeposTHOCTH B [TPy13, ITPy18,

3aJla4ax TEXHOJIOTHUECKOTO IMpodus JIP26, MP13, MP17,

Y0 01.02; Yo 01.03

Pa3nen 6. OcCHOBBI IMCKPETHOI MaTeMaTHKHU 6
Tema 6.1 OcHOBBI JMnakTrnyeckue eqUHHIBI, COEepIKaHue 2 OK 01 [Ipy2, Ilpy3, MP17,
TEOPUH MHOYKECTB MmuoxectBa. CriocoObl 3amaHuss MHOXkecTB. Omepanuu HajJ, MHOXXECTBaMHU. MP18, JIP26

Huarpammer Bena 30 01.05;

B TOM 4nciie mpakTU4YEeCKUX 3aHATHI 2

IIpaktnueckoe 3anarue Ne 59. CnocoOwl 3amanus MHoOxecTB. Omnepaunuu Hax 2 IIpy2, MP17,

MHO>KECTBAMU Vo0 01.02; Yo 01.03
Tema 6.2 OcHOBBI JvnakTuieckue eIMHUIbI, COAEpKaHNe 2 OK 01 [Ipy2, Ipy3, MP17,
Teopuu rpadon [onsitne rpada. CrnocoObl 3amanus. Buapl rpadoB. Martpuma cMexHOCTH. MP18, JIP26

Martpuiia MHIIUJEHTHOCTH. MapIipyT, UK, YTk B Tpade 30 01.05;
IIpoMexyTouHas arTecTarys 18

Bcero:

252




4. YCJIOBUA PEAJIN3AIIMU YYEBHOM TACIUILIVHBI

4.1 MarepuaJibHO-TeXHHYeCKOe o0ecrneyeHue
JUia  peanu3anMy OpOrpaMMbl  y4eOHOM JUCUUIUIMHBI IPEAYCMOTPEHBI CIEIYIOLIHe
CIICHUAJIbHBIC ITOMCIINCHHUA U OCHAILICHUC:

Tun 1 HauMeHoOBaHue
OcHaleHue cnennaabHOr0 MOMeIeHU s
CNEeNHAJTBHOT0 MOMelleHU sl

KaOMHET MaTeMaTUYeCKUX AUCLUIIINH PaGouee MecTo mpernogaBaTess: HOyTOyK, IPOSKTOP, 3KPaH,
paboune Mecta OOydaroNIMXCs, JOCKa ydeOHas, ydeOHas
MebOenb

[Tomerienune A1si CaMOCTOATEIbHOM [TepconanbHbIe KOMITBIOTEPHI ¢ TakeToM MS Office,

paboThl 00YJAFOIIIHXCS BBIXOJIOM B IHTEpPHET U C IOCTYIIOM B 3JIEKTPOHHYIO
nH(OPMaLMOHHO-00Pa30BaTEIbHYIO CPENY
YHUBEpPCUTETA

4.2 Y4yeOHO-MeToau4yeckoe M uHpOpManHOHHOe o0ecnevyeHHe PpeaH3alUU
NMPOrpaMmblI

OcHOBHBbIE HCTOYHUKH:

1. Anumos, III.A. Maremartuka: anreOpa 1 Hauajaa MaTeMaTHYECKOTO aHAIN3a, TEOMETPUS.
Anrebpa m Havana wmaremaTuueckoro aHamm3a 10-11 kmaccel (0a30BbId M yriTyOJCHHBIH
ypoBeHb) : yueOnuk / lII.A. AnumoB, M.B. Tkauesa, H.E. ®enoposa [u nap.]. - 7-e uza. - Mocksa
: [Ipoceemenne, 2022. - 464 c. - ISBN 978-5-09-099445-3. - TekcT : HEMOCPEACTBEHHBIN

2. Aranacsan, JI.C. MaremaTtuka: anrebpa W Hayala MaTeMaTUYeCKOro aHAIM3a,
reomerpust. ['eomeTpus. 10-11 kmaccer (6a30BbId M yrayOneHHBIH ypoBeHb) : yueOHuk / JI.C.
AranacsH, JI.C. Kucenesa, D.I'. [lo3nsk [u np.]. - 7-€ u31., IEpEeU3TaHHOE U JIONOJIHEHHOE -
MockBa : IlpocBemenme, 2022. - 287 c. - ISBN 978-5-09-099446-0. - Tekcr
HEINOCPEICTBEHHBIN

3. IOxHo, H.C. Maremaruka [DnekrponHslit pecypce]: yueonuk / H.C. FOxHo. — MockBa
: UHOPA-M, 2022. — 204 c. — (Cpennee mnpogeccruoHanbHoe obpaszoBanue). — DOI
10.12737/1002604. - ISBN 978-5-16-014744-4. - Tekct : onekrtponHsiii. — URL:
https://znanium.com/read?id=379702 (mata oOpamenus: 20.04.2023). — Pexxum poctyna: 1o
TIOJTTTHICKE.

JlonoJHUTEIbHbIE HCTOYHHKH:

1. boromonos, H.B. MaTtematuka. 3ajaun ¢ pemeHussMu B 2 4. Yactb 1 [DneKTpoHHBbIIH
pecypc]:  ydueOHOe  mocobme  mns  cpemHero  mpodecCHOHAIBHOTO  oOpa3oBaHuUs/
H.B.boromonoB.— 2-e u3f., ucnp. u gon.— Mocksa: U3narenscto IOpaiit, 2022.— 439 c.—
(TIpodeccronansroe obpazosanue). — ISBN 978-5-534-09108-3. — Tekcr : a1eKTpoHHBIH. //
OopazoBarenbHas tiatgopma HOpaiit [caiit]. — URL: https://urait.ru/viewer/matematika-
zadachi-s-resheniyami-v-2-ch-chast-1-490794#page/1 (nara oopamenus: 20.04.2023).

2. boromonos, H. B.Maremaruka. 3agaun ¢ pemenusMu B 2 4. Yactb 2 [DeKTpOHHBIN
pecypc]:  yuebHOe  mocobwe I cpeaHero  NMpogeCCHOHAIBHOTO  0Opa3oBaHUs/
H.B.boromoisioB.— 2-e u3n., ucnp. u pon.— Mocksa: M3natensctBo FOpaidt, 2022.— 320 c.—
(ITpodeccuonanproe obpasopanue).— ISBN 978-5-534-09135-9. — Tekct : amekTpoHHBIN. //
OopazoBarenbHas tatgopma FOpaiit [caiit]. — URL: https://urait.ru/viewer/matematika-
zadachi-s-resheniyami-v-2-ch-chast-2-490795#page/l (nata oopamenus: 20.04.2023).

3. Jlucuukun, B.T. Maremartuka B 3amayax ¢ pemenusmu / B.T. Jlucuukun, W.JL
Conoseiiunk. — 10-e u3a., crep. — Cankrt-IlerepOypr : Jlans, 2023. — 464 ¢. — ISBN 978-5-
507-46662-7. — Texct : snextponnbii — URL: DbC Jlanp (lanbook.com) (mata oOparuenus:
20.04.2023). — PexxumM A0CTYyIA: 1O MOAIMHKCKE.
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https://znanium.com/read?id=379702
https://urait.ru/viewer/matematika-zadachi-s-resheniyami-v-2-ch-chast-1-490794#page/1
https://urait.ru/viewer/matematika-zadachi-s-resheniyami-v-2-ch-chast-1-490794#page/1
https://urait.ru/viewer/matematika-zadachi-s-resheniyami-v-2-ch-chast-2-490795#page/1
https://urait.ru/viewer/matematika-zadachi-s-resheniyami-v-2-ch-chast-2-490795#page/1
https://e.lanbook.com/book/314798

IIporpammHuoe ob6ecneuenue u UHTepHeT-pecypcenb:
MS Windows
Calculate Linux Desktop
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5 KOHTPOJIb M OLIEHKA PE3VJIbTATOB OCBOEHWS YUYEBHO
TACIATITAHBI

KonTposms u

OICHKAa

pE3yJIbTaTOB

OCBOCHUA

NUCHUILIINHEI

OCYIICCTBIIAACTCA

MpernoaaBaTCJICM B IMTPOHECCCC TCKYILICTO KOHTPOJIA U HpOMC)KyTO‘lHOﬁ aTTCCTalluH.

5.1 Tekymuii KOHTPOJIb

Kontposupyemsie KonTpomupyembie | HanmeHnoBanue Kpurepun oneni
pa3zzesnbl (TeMBbI)
No yaeGHOM pe3yJIbTaThl OIIEHOYHOTO
e — (ymeHwsi, 3HaHUS ) CpeacTBa
1 | Beeaenue Tpy5 Tecm Kputepumn onieHku Tecra
2 Y0 01.02; Yo 01.03 «OTJIHYHO»- TPABUIIBHO
30 01.05; BeInonHensr 90-100%
I1P62, ITP63, ITP66 3aaHuii.
11P64, ITP6S, «Xopouo»- MpaBUILHO
Paznen 1 Anredpa Tpys, Tecm BhIToIHEHB! 80-89%
MPy6, IPy7, 3aJaHui
TIPy8, ITPy11 JLATTHH.
JIP23, JIP26, «Y10BJIETBOPUTEJIbHO)-
MPS, MPIO, MP13, IIPaBHUJIbHO BBITTOJIHCHBI
MP17 60-79 % 3ananuil.
3 «HeynoBneTBOpUTEIBHON-
MPABWJIHHO BBITTOJIHEHBI
Menee 60% 3amaHuid.
HPI(EIZ, ?Pg% ’ 1;[P66 llpakxmuueckoe
py>, LIFy/,
Tewma 1.1. PazButne IPy11, MP10 3aHAMuUe Kpurepnu OLEeHKH
IIOHATHUA O YHCIIC Vo0 01.02: Yo 01.03 (npaxmuqecxoe NMPaKTHYEeCKHX "
3 0’1 05- 3a0amnue)
0 01.05; Teem KOHTPOJILHBIX padoT
Onenka "oramuHo"
CTaBUTCS, €CIU 3aHSATHE
BBITIOJTHEHA B TIOJIHOM
4 [1P64, TIPG5, pr8, Hpa}(muqec]{oe 00BéME ¢ coOJIIoJIeHuEM
Tema 1.2 ®ynkuuu u | JIP23 , JIP26, MP17 | 3anamue HE0OX0AUMOM
rpaduku Y0 01.02; Yo 01.03 | (npakxmuueckoe HOSHGHOIEaTeHBHOCTH
30 01.05; 3a0anue) JOEHUCTBUU; B OTBETE
Tecm MpPaBUWIBHO W AaKKypaTHO
5 I1P62, ITP63,ITPGS, | IIpakmuueckoe | BPIIOJIHCHBL BCC 3allUCH U
HPY6, HPy7, 3aHIAMuUe BBIYUCJIICHUA.
Tema 1.3 Kopan, TPy8, JIP23, JIP26, | (upaxmuueckoe | OmenKa "xopomuio"
CTCIICHU U MPS ,MP]O, MP13, 3a0aHue) CTaBUTCH, ecJIn
sorapu@msl MP17 Konumponvhas | BPIIOIHEHBI TpeOoBaHUS K
Y0 01.02; Vo 01.03 paboma omerke "oTTHUHO", HO
30 01.05; JOMYLIEHBI 2-3 HeloYeTa.
Ouenka
6 30 01.03; 30 02.02 | Kommponvuas | . "
Yo 01.01; Yo 02.03 JGoma YAOBJICTBOPHUTEIbHO
[1P63. [IP65 p CTaBUTCS, €CJIU 3aHSTHE
Pa3znesa 2 OcHOBBI IIPy6, [IPy7, IIPyS8, BBITIOJTHEHA HE
TPUroHOMETpHH JIP23, JIP26, MOJTHOCThIO, HO O0BEM
MP8 MP10, MP13, BBITIOJTHEHHOM 4acTu
MP17 TakOB, YTO  TO3BOJISET
MOIYYUTh MpaBUIIbHbIE
7 | Tema 2.1 OcHOBHBIE 1IPGS, IPy6, IIPy8, | IIpaxmuueckoe | pe3ynbTaThl M BHIBOIBI, B
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MIOHSATHUS JIP23, JIP26, MP8 | 3auamue
TPUTOHOMETPHH. ’I;AP%)?’(I)\;I-PS’ (1)\/1[1;137 (npaxmuueckoe
I[IpeoGpa3soBaHms RSN RSS sadanue)
30 01.05; Teem
TPUTOHOMETPHUYECKUX
BBIPAYKECHU I
8 | Tema?2.2 I1P63, ITPy7, IIPy8, | IIpakxmuueckoe
TpuronomeTpuueckme JIP23, JIP26, MP8 | sanzmue
Y0 01.02; Yo 01.03 sadanue)
HEPABEHCTBA 30 01.05;
9 Yo 01.02; Yo 01.03
30 01.05; Tecm
T1P64, TIPG14,
Pa3nea 3 Hauaana 1Py8, I1Py9,
TPy10; TTPy18,
MaTeMaTHYeCKOI o IIPy19
aHaJm3a JIP26,
MPS, MP10, MP12,
MP13, MP17, MP18
10 [1P64, 11P614, IIPy8, | [Ipakmuueckoe
Tema 3.1 ITPy9, ITPy10; 3ansamue
] I1Py18, IPy19 (npaxmuueckoe
ngHSBOHHa}I MP8 l\J/IIII’le(? ’MP12 sadarue)
YHKIIUHU U €€ ; ) K
OMMeHeTTe MP13, MP17, MP18 Ogmp‘mb”a”
P Vo 01.02; Yo 01,03 | Pa0oma
30 01.05;
11 I1P64, ITP614, Ilpakxmuueckoe
[TPy10; ITPy18, 3ansamue
[1Py19 (npakmuueckoe
Tewma 3.2. UnTerpan u s 1\J/[Il}:lzg,lvﬂ)lz 3adanue)
€ro MpUMEHEHHE 5 s ,
MP13, MP17, MP18 K"gmp‘)”b”a”
V001.02; Vo 01,03 | P40
30 01.05;
12 Yo 01.02; Yo 01.03
30 01.05; Tecm
IIPo61, I1P69,
P10, IIP611,
IP612,
P613,I1P614,
Pa3nen 4 I'eomerpus I1Py1,I1Py14,
IPy15, I1Py16,
11Py17,I1Py18,
IPy19,
JIP26,
MPS8, MP10, MP17,
MP18, MP21

X0Jie TIPOBEACHUS pabOTHI
ObUIN JTOMYIIEHBI OIIUOKH.
Ouenka
""Hey10BJIETBOPUTEIbHO"
CTaBUTCS, €CIM 3aHATHE
BBITIOJIHEHA HE TTOJIHOCTHIO
Wi 00bEM BBIIOJIHEHHON
4acTH paboThI HE
HI03BOJISIET crenarb
NPaBUIBHBIX BBIBOJIOB.
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13 | Tema 4l I1P613, ITPy17, IIpaxmuueckoe

Koopaunatel u MPLO Jarme
pA Y001.02; Yo 01.03 | (upaxmuueckoe
BEKTOPEI 30 01.05; sadanue)

14 I1P61, TIP6Y, ITP612, | [Ipakxmuueckoe
Tema 4.2 IpsMbie u [1Pyl, ITPyl4, 3anamue
T0CKOCTIL B [Py15, JIP26, MP8, | ihaxmuueckoe

MP10, MP21 sadanue)
MIPOCTPAHCTBE .
pocTp Y0 01.02; Yo 01.03 Konmponvnas
30 01.05;
paboma
15 I1P610, TIP611, Ilpakxmuuecxoe
I1P612, I1P614, 3anamue
Tema 4.3 ggy}? ggy}g (npaxmuueckoe
y1o, 1y Le, 3a0anue
MHOrorpaHHuKy u [IPy19, JIP26, MPS, | , 0" Oil .
KpYTJible Tena MP10, MP17, MP18 | 27"
V001.02; Vo 01.03 | P40
30 01.05;
16 | Pa3mea 5 Y0 01.02; Yo 01.03 | Tecm
Koméunaropuka, 30 01.05;
P67, TIP6S,
CTATHCTHKA H TPy4, TIPy12,
Teopusi Py13, IIPy18,
BEPOSITHOCTEN JIP26,
MP13, MP17

17 I1P68, 11Py4 lIpakxmuueckoe
Tema 5.1 DneMeHTBI MP13, MP17 3ausmue
KOMOMHATOPUKU ¥001.02; Yo .01‘03 (npaxmuueckoe

30 0_1'05’ 3a0anue)

18 | Tema 5.2 DaeMeHTbI I1P67, ITP68, ITIPy12, | [Ipakmuueckoe
TEOPUH BEPOATHOCTEN [IPy13, TTPy18, sanAmue
1 MaTEeMaTHYCCKOM Rp20, MPLS, MB LT | (npaxmuecioe

Y001.02; Y0 01.03 | 300ame)
CTATUCTHUKU 30 01.05;

19 Y0 01.02; Yo 01.03 | Tecm

Pa3nen 6. OcHOBBI 30 01.05;
THCKPETHOMH IIpy2, IIpy3,
MaTeMaTHKH JIP26

MP17, MP18,

20 IIpy2, Ilpy3, MP17, | Ilpakmuyeckoe
Tema 6.1 OcHOBBI MP18, JIP26 3anamue
TEOPUU MHOKECTB ¥001.02; Yo .01‘03 (npaxkmuyeckoe

30 01.05; sadanue)

21 [py2, Ilpy3, MP17, | Tecm
Tema 6.2 OcHOBEBI MP18, JIP26
TEOpUH rpa(bOB Vo 0102, Vo0 01.03

30 01.05;
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5.2 [IpomMe:kyTOUHAs aTTeCTANMS

[IpomexyTounast aTTecTanus 0OydJaONMUXCS OCYIIECTBISICTCS MO 3aBEPIICHUU H3yUYCHHUS
JTUCIUATUTHHBL «MaTeMaTuka» U TI03BOJISIET ONPEIEIUTh KAYeCTBO U YPOBEHb €€ OCBOCHHSI.

dopma  MPOMEXKYTOYHOM  arTecrau 1O mpeaMery — «MaremaTwkay -

QG epeHIIMPOBaHHBIN 3a4eT B 1 ceMecTpe U 9K3aMEH BO 2 ceMecTpe.

OuneHoYHBIE CPeICTBA

PesyiabTaThl 00yyeHus .
AJ1S IPOMEXKYTOYHOI aTTecTalliu

JuddepeHupoBaHHbIN 3a4eT

V0 01.02; Yo 01.03 Koumponvnas paboma
30 01.05; 1. Haiigure 061acTh onpeaencHus GyHKIHIA:
11P62, ITP63, I1P64, T1P6S, ITP66
[1PyS5, I1Py6, ITPy7, I1Py8, —
JIP23, JIP26, MP8, MP10, MP13, MP17 Fx) = llﬁ
4~ +5x

2. Haiinute Hynu QyHKINU:

2x—8

flx) =

3. Pemmure uppanuonaabHOe ypaBHEHUE.

x2-3x

V3x+1++4x—3=1/5x+4

4. Beluucnure:

0,02775 — (gj_ +256%7% —371 4 5,50

5. PemuTe nokasarenbHOE YpaBHEHHE:
495+ — 7

6. Pemmre nmorapudmMudeckoe HEPaBEHCTBO:
lcrg;;[zx —-7)=-1

7. Ymupocrure:

cos2a + tg a sin 2a,

8. Pemmre TpUrOHOMETPHUECKOE ypaBHEHHUE:

3]

1 W
sin 2x = —

9. Pemmure nokasareisrHOE HCPaBCHCTBO!:
1 x—3 13 %
) =)
2 g

10. Pemmite  TpPUTOHOMETpPHYECKOE  YpaBHEHHE:

3sin“x — 7sinx cosx + 2cos“x = 0,
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IK3aMeH

Y0 01.02; Yo 01.03
30 01.05;

[1P61, I1P64, I1P67, ITP68, ITP6Y, T1P612,
I1P610, ITP611, ITP612, ITP614
[TPy1, ITPy2, [1Py3, ITPy4, [1Py8, I1Py9,
[TPy10, ITPy15, [1Py14, ITPy15, ITPy16,
IMPy17, ITPy18, IIPy19
JIP26,

MP8, MP10, MP7, MP10, MP17, MP18,
MP21

Koumponvnas paboma

_ x?+2x-15
1. Beraucnuth npeaen GyHkmun lim ——
x—3 x2 -9

2. HaiiTu 3Ha4YeHHME MPOU3BOTHOMN B TOUKE Xo:

2.:::3—4-.:::2_1_ =1
ax-1 ' ¢ '

fix) =

3. Haiinute HanMeHbIIee 3HaYeHne PYyHKINU

v=x3—x%—8x+4 maorpeske [1;7].

4. HaiiguTte npoMeXyTKH BO3pacTaHUs (PyHKIIHH:

1
_ 4
=—x"—1ix
¥ 5

5. Beruncnute HeonpeaeIeHHbIN HHTETpa:
1
(Ecosx + 2x — \E):ix

6. K mockoctu npoBeicHa HaklIoHHass MA u
neprnesaukynsap MO, paBHsii 15 cM. Yron mexny
HAKJIOHHOM 1 TIocKocThio cocrasisier 30°. Haiimre
JUIMHBI HAKJIOHHOW U €€ MMPOEKIIHH.

7. Haiiti CKaJsipHOE NPOM3BE/ICHUE BEKTOPOB!
T = ':25 3 _4':|. b= |:1j —2; 1:I

8. BeruncnuTe miuomaab KpUBOJIMHEHHON Tpaneruu:

v=x3, y=0;, x=3

9. B ocHOBaHUU NPSAMON TPU3MBI JISKUT
TPEYroJIbHUK O cTopoHamu 39 cm, 17 cm u 28 cwm.
Beicora npusmel cocrasiisier 20 cm. Haiinure
IIOJIHYIO IOBEPXHOCTh U 00BEM NPU3MBI.

10. HaiiTy pOoU3BOHYIO CIIOKHOW ()YHKIIHU:

v=_/n sin:'
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Kpurepun oneHku 1upepeHupoBaAHHOIO0 324€Ta U IK3aMeHa

- «OTIN4HO» - TEOPETHUYECKOE COJEpKAHUE Kypca OCBOEHO IOJIHOCTBIO, 0e3 mpoOelnos,
yMeHUsi cpOpPMUPOBAHBI, BCE MPEIyCMOTPEHHBIE MPOTPaMMOIl yueOHbIE 3a/laHMs BHITIOJTHEHBI,
Ka4yeCTBO UX BBIIIOJIHEHUS OLIEHEHO BBICOKO.

- «XO0poIIo» - TEOPETHYECKOE COJEpKAaHHE Kypca OCBOCHO TOJHOCTHIO, 03 MpoOesioB,
HEKOTOpble yMeHHUs C(HOPMUpPOBAHbI HEJOCTAaTOYHO, BCE IPEIYCMOTPEHHbIE IPOrpaMMOi
yueOHbIe 3aJaHHsI BBITIOJTHEHBI, HEKOTOPBIC BU/IbI 3a/IaHIH BBITIOJHEHBI C OIINOKaMH.

- «Y IOBIETBOPUTEIIBHO» - TEOPETUYECKOE COJEp)KaHUE Kypca OCBOCHO YacCTHYHO, HO
npoOesbl He HOCAT CYIIECTBEHHOTO XapakTepa, HeoOXOAWMBbIE yMEHHsS! paboThl C OCBOSHHBIM
MaTepHajJoM B OCHOBHOM C(OPMHUPOBAHBI, OOJIBLIMHCTBO MPEIYCMOTPEHHBIX IPOrpamMMoi
o0y4yeHHsT y4eOHBIX 3aJaHUl BBINOJIHEHO, HEKOTOPHIE M3 BBINOJHEHHBIX 33JaHU COAEpIKaT
OILLIMOKHU.

-«HeynoBnerBopuTEnbHO» -  TEOPETHYECKOE COJIEpKAaHUE Kypca HE  OCBOCHO,
HEo0XouMble YMEHHsI He c(pOpMUPOBaHBI, BHIIIOJHEHHbIE yUeOHbIEe 3ajaHUs coaepxkKar Ipyoble
OIIINOKH.
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[Ipunoxenne 1

OBPA3OBATEJIBHBIE TEXHOJIOT'H, BKJIIOYASA AKTUBHBIE U
HUHTEPAKTUBHBIE METO/1bl OBYYEHUAA

PEXUM U IIp.);

Haan4uue
«OMOIMOHATHHBIX
pa3psA0K»: MIYTOK,
YIBIOOK,

oOyJaromuxcs Ha
3aHAITHH;

CmMeHa BUI0OB
EeATEIFHOCTH Ha

ypoKe

Ne Hasanue I{enp ucnonb3oBaHus [Inanupyemslii Onucanue nopsiika
n/n | oOpa3oBareiabH o0Opa3oBaTelbHOMI pe3ynbTaT MCIOJIb30BaHUs (AITOPUTM
ot TEXHOJIOTHH KCIIOIb30BAHUS MIPUMEHCHHUSI) TEXHOJIOTHU B
TEXHOJIOTHH (C o0pa3oBaTelbHOI MIPaKTUYECKOU
yKa3aHuEeM TEXHOJIOTHH npodeccHoHATBLHOM
aBTopa) / JIeATETLHOCTH
AKTUBHBIC U
WHTEPAKTUBHBI
€ METO/JIbI
o0ydeHus
1 [TpoGiemHoe VYcBoeHHe He TOJIBKO | AKTHBHAs [ToctanoBKka MpoOIeMbl
oOyuenue (/[x. | pe3ynpTaTOB HAy4YHOTO | I€ATEIHLHOCTh OcosHanue (npobnemmuiii
Hbion) IIO3HAHHA, HO H KZ)KILOFO sonpoc, npobiemnas 3adaya),
camoro MmyTu oOyuarorerocst Ha
Y, yHarom o0cyxaeHue npoOaemMsl B
rpoiiecca MojayueHust | 3aHsITHH,
rpyrmre
3TUX Pe3yabTaTOB, 00BEKTUBHOE
(bopmupoBaHue OLICHUBAHHE OO0cysxnenue Toro, 4o
M03HABATEIbHON JeSITeIbHOCTH M3BECTHO IpymIe o npodieme —
CaMOCTOSTEIIbHOCTH 00y4aromerocs Ha | sman 6vl306d, AKMYAIU3AYUL
yU4EHUKA. 3aHSITHH. P
BripaGoTka BO3MOXKHBIX TTyTeil
pelieHus
BripaboTka minaHa perieHus —
9Man 3aKpenieHus Ho8bix
3HaHUU
3ansTue mo cOopy Marepuana
CucremaTu3anus 3HaHUN —
9man KOHMpPOJis YCE0eHUs.
SHAHUU
2 Obecneuenue [TpoBenenue
31nopoBrecoepe CoOmronenune q)p A
- W3KYyTbTMUHYTOK U
rarorast CaHUTApHO ONTHMAaJIBHOTO y y 12
TUTHECHUYECKOTO BO3TYILIHO- (uskynbTays na sansTHm(1-
TCXHOJIOTUA MI/IH);
H K COCTOSIHUS y4eOHOTO TEIJIOBOTO .
(H. K. ONaronmpusITHBIA MUKPOKIHMAT
Cmupnos, A5 | TTOMCIICHAA pexnuMa B
y g Ay TUTOpHYL, u TICUXOJIOTHYECKast
Haiis, (ocBewenue, ’
o0cTaHOBKa - aman
C.I'.CepukoB) | mpoBeTpHBaHHE, NoJAepKaHue 5 .
. UHAMUYECKOU NAY3bl YPOKA
TeMIIepaTyPHbIi paboTocmocoOHO
CTH
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FOMOPUCTUYECKHUX UITH
MOYYUTEITbHBIX
KapTUHOK, IOTOBOPOK,
HM3BECTHBIX
BBICKA3bIBAaHUM C
KOMMEHTApHUSIMH H T.II.

o0ydJaronmxcs

TloBbr1IEHTE

:‘)MOHI/IOHaJ'IBHaH YCTaHOBKa Ha

Hrposas AxTuBHM3aINA
TEXHOJIOTHS MOTHBAIMHA K MpIcauTenpHon | HTPY
(Bait6opoioBa | U3YYEHHUIO JESATEIBHOCTH, [TocraHoBKka 3a/1a4 Urpsl,
JI.B., JUCHUIUINHBI; 3aKpeIUICHUE U MPaBWI U YCIOBUM
3onorapesa aKTHUBHU3AIIU CUCTEMaTU3aluA | Peann3annsi UTPOBBIX
A.B.) MO3HABATEIBHOM SHaHWW 1 yMCHUN | nejicTrnii
10 M3y9aeMOi
NEeSATCILHOCTH, [TonBeneHNE UTOTOB UTPHI
TeMe.
pacupenue u (pedexcus)
JONOJIHEHNE 3HAHUN enoeas uepa —
oOyuatroruxcs 00 aman 3aKpenienusi Ho8blx
OCHOBHBIX MOHSTUSX U 3HaHUlL
3aKOHaX MAaTeMaTUKH
OecrieueHue HarnsigHoe WuTepHeT — pecypesl, B T 4
HNupopmanron O A p PECYPCRL,
HO- MOJIy4€HUsI HOBBIX COMPOBOXKACHHUE | UCIOJIB30BAaHUE UHTEPHET-
KOMMYHHKAIHO | 3HAHUH, 3aKPETUIEHHE | MaTepHasIoB opay3zepos (Firefox,
HHast y4eOHOro MaTepuaia | ypoka InternetExplorer, Google u T11.)
TEXHOJIOTHA U KOHTPOJIb; (BUI€OPOIHKHY,
(zudposbre CXEMBI,
TEXHOJIOTHH) O0ecricuecHue TaGIHITEL); A Toucka, orbopa H
b
(A.B. nporecca 00y4eHus B cucTeMatnsalnn
JlemypoBa): OHJIaMH QopMmare OmnaiiH CBsI3b C nHpopMaLMK — Ha omane
domauHez0 3a0aHUs.
YYaCTHUKAMU
Hsyuene u o0pa3oBaTebHOT HKETHPOBAHHICE,
UCTIONb306AHS 0 Iponecca TECTUPOBAHUE — HA dmane
unghopmayuu (BuneokoHpepeH KOHMPOS YCE0eHUs SHANUIL
13 UHTEPHET 1HH);
HUCTOYHHUKOB XpaHeHue HHQoOpMalUu —
(37eKTpOHHBIE Tosprmenne Ha ~ smane  OOMAUWIHE20
yeOHUKH, MOTHBalUU 3a0anus, NOo020MOBKU K
o0pa3oBaTenbH 00yueHus cemMuHapy
bII TTOpTAI
MITY, JIMHBIA TIOpTajl WHTEPHET-
CIIPABOYHHUKH U TCCTUPOBAHUA B C(bepe
CJIOBApH); oOpa3oBaHusi (TpeHaXephl,
OOI10) - ¢
Hnmepaxmuen
as nooaya u .
miag gocka IDroo — wma
XpaneHue
amane NOTYYeHUs HOBbIX
ungpopmayuu . -
- SHAHULL 8 pedicume OHAAUH,
(oHmaitH
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OJIMMITHAIBI,
TIpe3eHTaIINH,
TPaHCIMPOBaH
ue
BHJICOPOJTUKOB
JUIst
MHOTOCTOPOHH
€ro OCBEIICHUS
TEMBI,
BHJICO3AIHUCHh
JIEKITHH,
MTHOBEHHOE
pacrpocTpaHeH
ue MaTepuaia
MEXITY
CTYJIEHTaMH)

Jlucmanyuouuo
e obpazosanue
U 8UObL
KOMMYHUKAYUU
(JaTel, OHIANH
KOH(EPCHIINH,
JIEKTPOHHAsS
1oyTa u T. 11.)

MOCMoodle (371EMEHTBI
«Yat», «llocemaeMocTby, -
Ha OpraHU3allMOHHOM JTare

YpOKa, «JIexuns»,
«[IpakTrueckoe 3amaHuey,
«['unepccouikay - Ha smane
3aKpenieHus. HOBbIX
3HAHUIL);
[ ]

iscord (3ansTHE 1o
rpymnmam), BeOMHaApHAS

komHara BigBlueButton -
nposederue OHIAlH YPOKa

Texnomorus
KPUTHYECKOTO
MBIIIUICHUS

(K. ITnaxe)

Pa3Butne ymenus
[0/IBeprarb
COMHEHHUIO
JOCTOBEPHOCTb U
aBTOPUTETHOCTh
uHpopmanuu,
IIPOBEPSATH JIOTUKY

J0Ka3aTcJIbCTB, ACJIaTh
BBIBO/JIbI, IPUHUMATDH

peuieHusl.

AxTuBM3anus
YMCTBEHHOH
NeSITeNIbHOCTH;
YMeHue
aHaJIM3UPOBATh,
apryMeHTHPOBaTh
, pepexcupoBathb

Craaus BBI30BA.

IIPEIOCTABIIEHNE BO3MOKHOCTH
chopmynupoBaTh TEMY, LIEIb,
COCTaBUTbH IUJIAH 3aHITUS —
oman vl306d, aKmyaiu3ayuu
3HaHUuu

Cragus ocMbICIEHUS!
IIOJIy4YEHUE HOBOU

MH(OpMaLIUU; COOTHECEHHE €€
¢ COOCTBEHHBIMH 3HAHUSAMH U
YMCHUSIMH — 3Man OmKpblmust
HOBLIX 3HAHUUL

Cragus pedIeKCHH: IIEI0CTHOE
OCMEBICJICHHE H  0000IIeHne
MOJYYCHHOW WH(OpPMAIUK Ha

OCHOBE OOMEHAa MHCHUSIMU
MEXIy OO0yJaroIIMMUCS IPYT C
JIPyroM W TIperojaBaTelieM —
nooseoenus

aman umocoe,

OUEHKU 3HAHUL

29




[Tpunoxenue 2

MEPEYEHb IPAKTUYECKHUX 3AHATHUI

Pasznesbl/Tem TeMbl Kouuye | B ¢dopme TpebdoBanust
bl NMPaKTHYECKUX/J1a00pPaTOPHbI CTBO npakTuye oIrocC C1io
X 3aHATHI 4acoB CKOH
NOJAT0TOB (ymers)
KH
Pa3znen 1 Anredopa 34
TEMA 1.1 Ne 1 Apudmernueckue 2 [Ipy5, Mpyl 1
PA3BUTUE JEHCTBHS HAJl palliOHATLHBIMH
TIOHATHUA O Y KOMILUIEKCHBIMH YHCJIaMHU.
YUCIIE
Ne 2 ToxnecTBeHHbIE 2 I1P62, IIpyS
npeoOpa3oBaHus
paIlMOHATBHBIX BBHIPAKEHUM.
Ne 3 Pemenue panrioHanbHbIX 2 ITp63, I1p66, Ilpy7,
YpaBHEHUH
Ne 4 Pemienne cucrem 2 [1p63, [py7
palMOHAIBHBIX YPaBHCHUHN
Ne 5 Pemiennie painoHaabHbIX 2 [1p63, [py7
HEPABEHCTB
TEMA 1.2 Ne 6 UccnenoBanue (GyHKIHA. 2 [1P64, TIPG5, I1py8
CBoiicTBa JIMHEHHOH,
DVYHKLUN U KBaJpaTUYHOH, KyCOYHO-
'PA®UKU JTUHEWHON U APOOHO-TUHEHHOM
byHKIHi.
Ne 7 TlocTpoenue u uTeHue 2 [1P64, TIPGS, ITpy8
rpadukoB QpyHKINH
TEMA 1.3 Ne 8 Pemenue 2 [1P63, I1Py7,
UppaIMOHATILHBIX YPaBHEHUI
KopPHH,
CTEIEHH, Ne 9 TIpeobpazoBanus 2 I1P62,
JIOT APUOMBI BBIPAXKEHMI, COAEPIKALUX [1Py®6,
CTCTICHU U PaTUKaJIbL.
Ne 10 Penrenne 2 I1P62, ITP63,
[TOKA3aTEeJIbHBIX YPABHEHUI [1Py7,
[1Py8,
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Ne 11 Pemenne 2 I1P62, ITP63,
[I0Ka3aTeJIbHbIX HEPABEHCTB. I1Py7,
[1Pys,
Ne 12 Penrenune 2 I1P62, ITP63,
MOKa3aTeJIbHbIX YPaBHEHUH U [1Py7,
HEPABEHCTB. [1Py8,
Ne 13 HaxoxaeHue 3HaYeHHH 2 [1P62, ITPy6, I1Py7,
norapugma 1o nporu3BOIHHOMY
ocHoBaHu1o. [lepexon ot
OJIHOTO OCHOBAHUS K JIPYyroMy.
Brruncnenue u cpaBHeHHE
norapudmMoB.
JlorapudmupoBanue u
MMOTEHIIMPOBAHUE BBIPAKECHUMN.
No 14 Tocrpoenue rpaduxos 2 [1PG2, ITPGS,
norapuMUIecKuX (yHKIHHA. [TPy®6,
Ne 15 Pemienue 2 [1P62, ITPG3,ITPy6,
Jorapu(MUUECKUX ypaBHEHHIA. 1Py7, TTPyS,
Ne 16 Penrenne 2 [1P62, ITPG3,I1Py6,
Jorapu(MHUIECKUX HEPABEHCTB IIPy7, IIPy8,
Ne 17 Penrenne 2 [1P62, ITPG3,I1Py6,
Jorapu(PMUYECKUX YpaBHEHUM IPy7, TIPyS,
Y HEPaBEHCTB.
Pa3nes 2 OCHOBBI TPUTOHOMETPHH 16
TEMA 2.1 Ne 18 Pannannbii METOT 2 [TPy6, TTPy8,
OCHOBHBIE HU3MEPECHUS yFHOBVBpameimﬂ u
O — CBA3b C TPAyCHON MEpOil.
TPUTOHOMETP | HaxoxKIeHne 3HaYEeHU
WM. TPUTOHOMETPUIECKHIX
IIPEOBPA30OBA | (yHKIIHIA.
HUA Ne 19 TTpeoGpasosanus 2 [1Py6, ITPy8,
TPUTOHOMETP | tpyronoMeTpuYecKux
WHECKUX BoIpakeHuid. OCHOBHbIE
BBIPAXEHNN TPUTOHOMETPHUECKHUE
TOXECTBA.
Ne 20 TIpeoOpazoBanus 2 [1Py6, ITPy8,
TPUTOHOMETPUIECKHIX

BbIpakeHH 1. POpMyJIbI
CJIOKCHUS, YIBOCHUH.
DopmyJIbl TPUBEICHUS
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Ne 21 IIpeobpazoBanus
TPUTOHOMETPUIECKHIX
BeIpakeHuii. [IpeobpazoBanue
CYMMBI TPUTOHOMETPUIECKIX
GbyHKIMI B Ipon3BECHHE,
npeoOpa3oBaHue
MIPOU3BEICHUS
TPUTOHOMETPUIECKHIX

(GYHKIHA B CYyMMY.

TIPy6, [1Pys,

Ne 22 TToctpoenue rpadukoB
TPUTOHOMETPHYECKUX
(GyHKINH C NCTIOTIB30BAHUEM
reOMETPUYECKIX
npeoOpa3oBaHuil.

TIP65, IIPy6, [IPy8,

TEMA 2.2
TPUTOHOMETP
HYECKHUE
VPABHEHUS U
HEPABEHCTBA

Ne 23 TIpocreiimme
TPUTOHOMETPHUYECKHE
YpaBHEHHsSI ¥ HEPAaBEHCTBA.

T1P63, [1Py7, I1Py8,

Ne 24 Tpuronomerpuueckue
YpaBHEHUS U METOJIbl UX
pelIeHus.

[1Py7, I1Py8,

Ne 25 Tpuronomerpuueckue
ypaBHEHUS.

T1Py7, [IPyS,

Pa3zgen 3 Hayaaa MmaTeMaTH4ecKOro aHaJIn3a

30

TEMA 3.1
ITPOM3BOIHAS
®YHKIVU U EE
[IPUMEHEHVE.

Ne 26 Yucnoas
IIOCJIEIOBATEIIbHOCTD, CITOCOOBI
€e 3aJ]aHusl, BBIYMCIICHHS
YJICHOB ITOCJIEI0BATEIILHOCTH.
[Ipenen mocnenoBaTeNbHOCTH.
HaxoxneHnue npezennos

GyHKIUI.

I1Py9,

Ne 27 Haxoxaenue
MIPOU3BOIHBIX IO
ONPEIECICHUIO.

T1P64,

Ne 28 TlpaBuna u popmysast
muddepeHpoBanus, TabauIa
IIPOU3BO/IHBIX 3JIEMEHTapHBIX
GyHKIMH.

T1P64, [1P6 14,
I1Py10;

Ne 29 Beruucienue
MTPOU3BOIHBIX CIIOKHBIX

GyHKIMH.

I1P64, T1P614,
ITPy10;

Ne 30 'eomerpuueckue
HPHUIIOKEHUS IPOU3BOIHOM

T1P64, TIPG 14,
T1Py8, [TPy18,
TIPy19
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Ne 31 O6mas cxema 2 [1P64, T1PG 14,
UCCIIeIOBaHUS (PYHKIIHH. IIPy8, TTPy10;
I1Py18, ITPy19
Ne 32 UccnenoBanue GyHKIMMA 2 [1P0o4, I1P614,
C IOMOIUIBIO IPOU3BOJHOM U I[IPy8, ITIPy10;
MMOCTPOCHUE TPAPUKOB. IPy18, [IPy19
Ne 33 HaxoxaeHue 2 [1P64, 11P614,
HaMOOJIBIIEr0 U HAUMEHBIIIETO IIPy8, TTPy10;
3HAYCHHS ¥ SKCTPEMATbHBIX TPy18, [IPy19
3HaYeHUH PYHKINH. ’
Haxosxnenne onTuMaabHOTO
pe3yibTaTa B 3aa4ax
npodeccnoHanbHOM
HaIPaBJIECHHOCTH
TEMA 3.2 Ne 34 NnaTerpan u 2 [1P64, T1Py10;
WHTEIPAJI U nepBoodOpasHas. Haxoxnenue
ETO HEOMpeAeNIeHHBIX HHTETPAJIOB
[IPUMEHEHUE. | Ipy IOMOIIM CBOMCTB
HWHTETPaJIOB.
Ne 35 HurterpupoBanue 2 [1P64, I1P614,
METO0OM 3aMEHBI IEPEMEHHOM.
No 36 UnrterpupoBanue 2 [1P64, I1P614,
Pa3TUYHBIMU METOAAMH.
Neo 37 Teopema HproToHa- 2 [1P64, 11PG 14,
Jletionuna. Beraucienue [IPy10; ITPy18,
OTIpe/IeJICHHBIX HHTETPAJIOB.
Neo 38 Brruncienue 2 [1P64, T1PG 14,
OTpe/IeNICHHBIX HHTETPAJIOB IIPy10; ITPy18,
METOJIOM 3aMEHbI IEPEMEHHOM. IPy19
Ne 39 Brruucnenue miomaaei 2 [1P64, T1PG 14,
¢buryp u 00eMOB TeT. IIPy10; TTPy18,
ITPy19
Ne 40 ®dusnueckre NpUIOKEHUS 2 [1P64, 11P6 14,
MHTErPaIoB ITPy10; ITPy18,
[TPy19
Pa3nen 4 I'eomeTpus 32
TEMA 4.1 Ne 41 Bexrtops!. [leiicTBus ¢ 2 I1P613, ITPy17
KOOPIMHATHI | BekTOopamu. [lekapToBa
U BEKTOPBI. CUCTeMa KOOpJUHAT B

npocTtpaHcTBe. Paccrosinne
MEX1y TOUKaMHU.
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No 42 JlexapToBa cuctema
KOOpJMHAT Ha IUIOCKOCTH.
YpaBHeHUs IPsIMOH,
OKpY’KHOCTH. Penienue 3anau
Ha PacroIOKeHUE MPSIMbIX Ha
IJI0CKOCTH

I1P613, [Pyl17

TEMA 4.2 Ne 43 Pemrenue 3ama4d Ha I1P61, ITPGY, ITPyl1,
[IPSIMBIE U [apaJUIEIbHOCTD IIPSIMOM U [1Pyl14,
IUIOCKOCTA B | IJIOCKOCTH.
IMTPOCTPAHCTBE | Ne 44 Pemenue 3aa4 Ha I1P61, ITPGY, TPy,
MEePIEHIUKYIISIPHOCTD TIPSAMOit IIPy14, TIPy15,
U TJIOCKOCTH
Ne 45 Pemrenue 3aga4 Ha [1P61, ITPGY, TPy,
IPUMEHEHHE TEOPEM O TPEX [IPy14, I1P612,
MePIEeHIUKYIIAPaX.
Ne 46 Pemenue 3a1a4 Ha I1P61, I1PGY, I1Pyl1,
MapajuieIbHOCTh TUIOCKOCTEH. [IPy14
Ne 47 Pemenue 3aga4 Ha I1P61, ITP6Y,
ABYI'DaHHBIC yTJIbL. I1P612, ITPy1,
[TPy14, TTPy15,
TEMA 4.3 Ne 48 Pemienne 3a1a4d Ha I1P610, ITP611,
MHOTOTPAHHM | mapannenenumnes u Kyo I1P612, I[IP614,
K1 [IPy14, TIPy15,
U KPYTJIBIE MPy16, TIPy18,
TEJIA.

IPy19,

Ne 49 Pentenne 3ama4d Ha
IPHU3MY.

I1P610, ITP611,
I1P612, ITP614,
[1Py14, I1Py15,
[1Pyl6, I1Py18,
[1Py19,

Ne 50 Penrenue 3ama4d Ha
MUpaMUTY.

I1P610, ITP611,
I1P612, ITP614,
I1Py14, ITPy15,
I1Pyl6, ITPy18,
[1Py19,

Ne 51 Penrenue 3ama4d Ha
BBIYHCJICHHE 00BEMOB U
MMOBEPXHOCTEN
MHOT'OTPaHHUKOB.

T1P610, TIP611,
T1P612, TIP614,
TPy14, [IPy15,
TIPy16, TIPy19,
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Ne 52 Pemienne 3agay Ha 2 I1P610, ITP611,
OUATAHID. I1P612, ITP614,
[1Pyl14, TTPy15,
[1Pyl6, ITPy19
Ne 53 Pemenue 3aga4 Ha 2 I1P610, ITP611,
KOHYC. I1P612, ITP614,
[1Py14, ITPy15,
[1Pyl6, ITPy19
Ne 54 Pemienue 3ana4 Ha 1map u 2 I1P610, ITP611,
chepy. I1P612, ITP614,
[1Py14, ITPy15,
[1IPyl6, [1Py19
Ne 55 Pemenue 3agau Ha 2 I1P610, ITP611,
KOMOMHAIIMHA T€OMETPHUECKUX [1P612, TIP614,
TeNl. [1Py14, TITPy15,
[1Pyl6, ITPy19
Ne 56 Pemrenue 3aga4 Ha 2 I1P610, ITP611,
KOMOMHAIIMH T€OMETPHUECKUX [1P612, T1P614,
TeNl. [1Py14, TTIPy15,
[1Pyl6, ITPy19
Pa3pnen 5. KomOnHaTopuka, CTATHCTHKA U 6
TeopHusi BepPOsITHOCTEN
TEMA 5.1 Neo 57 Pemenue 2 [1PG7, Ipy4,
OJIEMEHTBI KOMOWHATOPHBIX 33/1a4.
KOMBUHATOPH | pasyemenust, couetanus n
ki MePECTaHOBKH.
TEMA 5.2 Ne 58 Knaccuueckoe 2 [1P67,ITPGS, TTPy12,
ODJIEMEHTBI OTIpejieieHHe BEPOSTHOCTH, [IPy13, TTPy18
TEOPHH . | cBOMCTBA BEPOATHOCTEH,
BEPOSITHOCTEM TEOPEMA O CYMME
]\I/I/[ ATEMATHYEC BEpPOSITHOCTEN. BepoATHOCTS B
KOit 3a/1a4yax TEXHOJIOTUYECKOTO
CTATUCTUKW | ipoduiist
Pa3nen 6. OCHOBBI IMCKPETHO MaTeMaTHKH 2
TEMA 6.1 Ne 59. Crioco0OsI 3ananus 2 [Ipy2
OCHOBBI MHOkecTB. Oniepanuy Haj
TEOPHH MHOXECTBaAaMHU
MHOXECTB
UTOI'O 118
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OBPA3OBATEJIbHBII MAPIIIPYT

ITpunoxxenue 3

KoHTtponupyembl
KouTtposbHast € pasielnsl KouTtponupyembie OlieHOUHbIE CpecTBa
TOYKa (Tembl) yueOHOTO pe3yIbTaThI
npeMeTa
Nel Paznen 1. Y0 01.02; Yo 01.03 KonrtponsHas 1. TeopeTnueckue
AnreGpa 30 01.05; pabora «KopHH, | BOIpOCH
[1P62, ITP63, ITP66 CTENEHU U 2. TunoBble 3a1aHU
[1P64, TIP6S, J0TapuGMbD)
Ipys,
IIPy6, TIPy7,
I1Py8, ITPy11
JIP23, JIP26,
MP8 MP10, MP13,
MP17
Ne2 Paznen 2. V0 01.02; Yo 01.03 KonrponbHas THUIOBBIE 3aAAHUS
OCHOBBI 30 01.05; pabora «OCHOBBI
TPUTOHOMETPHU T1P63, TTP65, TPUTOHOMETPHUID
) [IPy6, [TPy7, TIPYS,
JIP23, JIP26,
MP8 MP10, MP13,
MP17
Ne3 Paznen 3. V0 01.02; Yo 01.03 KontponbHas Tunossie 3amanus
Hauvana 30 01.05; paboTa 1o Teme
MaTeMaTHYecK [1P64, TIPG14, «[IpousBoHas
Oro aHajnm3a I1Py8, ITPy9, (GyHKUIUY U ee
IPy10; IIPy18, NPUMEHEHUE
1}11;’2169 Konrponsnas | Tumnosble 3a1anus
MP8 ,MP10, MP12, | Paboramo teme
MP13, MP17, MP1g§ | «/HTerpanu ero
IPHMEHEHUE)
Ned Paznen 4. Vo0 01.02; Yo 01.03 Kontponbnast |1. 3amaum ¢
T'eomerpust 30 01.05; pabota «IIpsMble IIOCTPOEHUEM
[1P61, T1P69, ¥ TUIOCKOCTH B yepTexa
I1P610, I1P611, npocTpancTBe» 2. PacueTHbie
P 61_112212% 14, KonTponbhas 3a7a4n
[IPy1 [IPy14, pabora 1o Teme
TIPy15, TPy16, «MHOrorpaHHUKHu
TIPy17,ITPy18, Y KPYTIIBIE TEJa»
[Py19,
JIP26,
MP8, MP10, MP17,
MPI18,
No5 Paznen 5. V0 01.02; Yo 01.03 Tect Tect
Komb6unaropuk 30 01.05;
a, CTaTHCTHKA T1P67, TIPGS,
nTeOpE | s
i yl15, 1ryls,
BEPOSITHOCTEH P26,
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MP13, MP17

Ne6 V0 01.02; Yo 01.03 Tect Tect
Paznen 6. OcHOBEI 30 01.05;
JHUCKPETHOU IIpy2, Ipy3,
MaTeMaTuKn JIP26
MP17, MP18,
[Mpomexyrou | Jduddepenmnupon Kontponbnas Tunosele 3a1aHus
Has AHHBIN 3a4eT paboTta
aTTecTaIus
[TpomexyTou DK3aMeH Dx3amMeHaMoHHbl | TUNOBBIE 3a1aHUS
Hasi e
aTTecTanus OuseTsl
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JUCT PETUCTPALIMM U3MEHEHWIL 1 AOIIOJIHEHU
Ne | Pasnen pa6oueit Kparkoe conepkanne nsmerenus/nononsenns Hara, IMonnuce
n/n NpOrpaMMsl Ne nmporokona | npencenarens
3aceaHus TTK/TILIK
TTK/ITUK
Paboyas mnporpamma yueGHOM auMCIMLIHHL «Maremarukay
aKTyalu3uposaHa. B pa6ouyio nporpammy BHeceHs! cleyouue
M3MEHEHHUS:

1 | 3 VCJIOBUA B cBA3n ¢ npukasamu Munnpocsemenns PO or 21.09.22r Ne (13.09.2023 .
PEAJIM3ALIUU | 858 «O6 YTBEPXKACHUH (enepanbHOro nepedHs y4ebnukoB, [[Ipotokon Ne |
YYEBHOH AOMYIICHHBIX K HCMOIb30BAHMIO NMPH pEalu3alMH HMEIOLIUX
JUCLIUITIIMHBI FOCYNapCTBEHHYIO aKKpEAMTALMIO 06pa3oBaTe bHbIX nporpamMm

HAYaJIbHOro 0O6IIero, OCHOBHOIO obmero, cpeaHero o6mero
1. 3.2 VuebHo- 06paszoBanus OpraHU3alUAMH, OCYLIECTBJISIOLMMH %
METOLMHECKOC H | 0GpasoBaTeNbHYIO NEATEILHOCTS, 1 YCTaHOBJIEHHS MPEAEIBHOTO
MH(OPMALMOHHO CPOKa HCTOJIb30BAHUSA UCKIIIOUEHHBIX y4eOHHKOBY U oT 21.07.231
e obecneuenue Ne556 «O BHecenum uamenemwii B npunoxkeHus Nel u Ne2
peanuzanuu npukasy Munnpocsemenns P® or 21.09.22r Ne 858 «06
NpOrpamMMaI YTBEPXKICHHH (heiepabHOrO MepeyHs y4eOHHMKOB, [OMyIEHHbIX

K UCIIOJIb30BAHUIO NpH peau3aliii UMEIOIUX roOCy1apCTBEHHYIO

aKKpeANTaLMio  00pa3soBaTeNbHBIX  MPOrpaMM  HAYAJIBHOIO
obuiero, ' 0CHOBHOrO o061ero, CpenHero obmero oGpa3oBaHus
OpraHu3aLusIMHy, OCYINECTBIISIOLIUMH 00pa3oBaTeibHy10
ACATENILHOCTD, ~ M YCTAHOBJIGHHS  [PENENbHOrO cpoka

UCTIOJIb30BAHMS HCKIIFOYEHHBIX Y4eOHUKOB)
0. VueGHo-MeToauyeckoe u HHpOpMaLOHHOE obecrieyenue
PCATH3AUMH POrPAMMBI YUTaTh B HOBOH pPeIaKLUM:

OcHoBHast nuteparypa
1. Anwumos, I1ILLA. Maremaruka: amrebpa W Havana
MaTeMaTHIEeCKOro - aHaiu3a, reomeTpus. Anre6pa W Hauana
MaTeMaThH4eckoro  ananusa 10-11  knaccel:  6a3oBBI W
yriyOennblif ypoBH#u : yueGuuk / 11I.A. Anumos, M.B. Tkauesa,
IOM. Konsrua [u mp.]. - 1l-e u3., crep. - Mocksa :
Ipocsewenue, 2023. - 464 c. - ISBN 978-5-09-107210-5.

2. AranacsaH, JI.C. Maremaruka: anmrebpa u  Hauana
MAaTEMaTHieckoro aHanusa, reomerpus. [eomerpus. 10-11
Kknacehl (6a30BbIi M yriyGuenHsIl yposeHs) yuebnuk / JI.C.
ArtanacsH, B.®.Bytysos, C.B. Kanomies [4 mp.]. - 11-e m3n.,
crep. - Mocksa : ITpocemenue, 2023. - 287 c. - ISBN 978-5-09-
103606-0.

3. IOxHo, H.C. Martemaruka [Dnekrpontsiii pecypc]: yueGHuk /
H.C. IOxHo. — Mocksa : HH®PA-M, 2022. — 204 c. —
(Cpennee  mpodeccronanbHoe obpazoBaHue). DOI
10.12737/1002604. - ISBN 978-5-16-014744-4. - Texcr
ANEKTPOHHBIH. — URL: ht_tps://znanium.com/read?id=379702(11a"ra
obpamenus: 20.04.2023).

HononuutenbHas nuteparypa
1. BoromosioB, H.B.Maremaruka. 3anaun c PELIEHUsAMH B 2 .
Hacts 1 [DnextponHbiii pecypc]: yue6Hoe nocobue s CpeaHero
npodeccuoHanbHoro o6pazosanns/ H.B.BoroMoos.— 2-e u3Jl.,
ucnp. u gon.— Mocksa: M3natensctso KOpaiit, 2022.— 439 ¢.—
(Ipodeccuonanbroe obpasopanue). — [SBN 978-5-534-09108-
3. — TeKcT : 21eKTPOHHBIiH. // O6pasosatenshas miarpopma
FOpaiit [caiit]. — URL: https://urait.ru/viewer/matematika-
zadachi-s-resheniyami-v-2-ch-chast-1-490794#page/1
2. Boromonos, H. B.Maremaruka. 3anauu ¢ peieHusmMu B 2 vy,
Yacts 2 [DnekTponnsiit pecypc]: y4ebHoe rnocobue 1ist cpesHero
npoeccHonanbHOro o6pasosanus/ H.B.BoromMoios.— 2-e w3n.,
uenp. v gon.— Mocksa: Hanarensctso FOpaiit, 2022.— 320 ¢c.—
(TTpogeccuonanbaoe obpasopanue).— ISBN 978-5-534-09135-9.
— Teker : anmekTpoHHBIH. // O6paszosarenshas miarpopma
IOpaiit [caiit]. — URL: https://urait.ru/viewer/matematika-
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