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Pabouas mporpamma yweOHOW mumcumrumael  OVYJ[.12 Maremaruka: anreOpa, Hauana
MaTeMaTHYeCKOro aHalln3a, TeOMETpHUs pa3paboTaHa B COOTBETCTBUU C TPEOOBAHUSAMMU:

GbenepanbHOro rocyIapCcTBEHHOro oOpasoBaTensHoro cranaapra (manee — ®I'OC) cpennero
o0rmiero oOpa3oBaHus, GeeparbHOr0 rOCy1apCTBEHHOrO CTaHAapTa CPEAHEro MPOPECCHOHATBHOIO
obpazoBanus (ganee — CI1O) mo crerpansHocTH 23.02.07 TexHuyeckoe 00CTy)KMBaHUE U PEMOHT
JIBUTATENe, CHUCTeM M arperatoB aBTOMOOMJIEH YTBEpXKIEHHOIO NpPUKa30M MMUHHUCTEpPCTBA
oOpa3oBanus u Hayku Poccuiickoit ®enepannn Nel568 ot 09.12.2016,mpumepHOI IporpaMmsl
yuebHoil nuctummuasl OY/[.12 Martemaruka: anreOpa M Hayajga MaTeMaTUYeCKOrO aHalu3a;
reoMeTpusi il NMPo(EeCcCHOHAIBHBIX  00pa30BaTENbHBIX  OpPraHW3aAINi, PEKOMEHIOBAHHOW
denepanbHBIM IOCYIapCTBEHHBIM aBTOHOMHBIM yupexieHneM «DenepaabHblii HHCTUTYT Pa3BUTHS
oOpazoBanus» (manee — OI'AY «OUPO») B kauecTBe NpUMEpPHON MPOrpaMMBbl Ui pealu3aluu
IporpaMMbl MOJATOTOBKM crenuanuctoB cpeanero 3BeHa CIIO Ha 0aze OCHOBHOro oOIIEro
0o0pa3oBaHUs C TOJydEHUEM CpeTHeTro o0miero oopa3oBanwus, mpoTokoid Ne 3 ot «21y» urons 2015r.,
peructpaniMoHHbIi Homep pereH3un Ne 3770t «23» utons 2015r. DI'AY «DUPOy, (06 yrouneHHH
npotokoi Ne3 ot 25 mas 2017r.)
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Conepxanue

[Taciopt paboueii nmporpamMmbl y4eOHON AUCIUTIITUHBI

Copeprkanue yueOHOM NUCIMIUIMHBI M TEMATUYECKOE TJIaHUPOBAHKE
VYcnoBus peanuzanuy y4eOHON AUCIUIUIAHBI

KoHTposib 1 o11eHKa pe3yJIbTaTOB OCBOCHUS yU€OHOM TUCIUILITUHBI
[Mpunoxenue A- Texnonoruu ¢popmupoBanus OK

[Tpunoxenue b- [lnannpoBanue y4eOHBIX 3aHATUI C UCIIOJIB30BAHUEM
AKTUBHBIX U UHTEPAKTUBHBIX (DOPM M METOJIOB OOYUEHHUS CTYJICHTOB

Jluct akTyanuzanuu pabodeid mporpaMMel
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1 [MacnopTt padoyeii nporpaMMbl Y4eOHO# JUCHMILTHHBI

OYV/]1.12 Mamemamuka: anzeopa, Hauan1a MamemamuieckKoz0 aHAIU3A

2eomempus
1.1 ObaacTh npuMeHeHHus1 padoyeil MporpaMmMbl y4eOHOH JUCIANIMHBI

[Iporpamma yueOHOM mucuurmmHbel OY/[.12 Maremartuka: anredpa, Hadana
MaTeMaTHYECKOro aHaiau3a reoMerpus (nanee mporpamma OVY]I) sBisercs 4acThbio
00111e00pa3oBaTeNIbHOrO IMKIa 0Opa3oBaTeabHOM mporpammbel CIIO — mporpammsl
MOATOTOBKHU ClielMauCcTOB cpeaHero 3BeHa (nanee — IIIICC3) mo cnernuanbHOCTH
cpeaHero npodeccruonanbHoro odpazopanus: 23.02.07 Texaudeckoe oOCIy)KHMBaHUE
U PEMOHT JBHTATEJICH, CHCTEM W arperaToB aBTOMOOWJIEH TEXHUYECKOTO MPOQuIs

po¢heCCUOHAIBHOTO 00pa30BaHusI.

1.2 MecTo y4eOHOIi TUCUMIUIMHBI B CTPYKTYpe NPOrpamMMbl NMOATrOTOBKH
CIEeNUAJIMCTOB CPeHero 3BeHa

Vyebnas  muctmmuimaa  OVY]J[.12  Maremaruka:  anreOpa,  Hadana
MaTEeMaTU4YeCKOro aHasusa, reoMeTpus SIBJISIETCS JTUCHUTUTUHON
0011e00pa3oBaTeNbHOTO YUeOHOTO IMKJIA B COOTBETCTBUU C TEXHUYECKUM MPOQuUiIeM
poheCCHOHAIBHOTO 00pa30BaHUs.

VYuebHasg aucuMIUIMHA OTHOCUTCS K mpeameTHol obnactu PI'OC cpemnero
obmero oOpazoBanus «MaTtemaTuka ¥ HHPOpMATHKa» OOMmEH U3 00S3aTEIBHBIX
IPEAMETHBIX 00JIacTel.

YpoBeHb OCBOEHUS y4eOHOU AUCIUILIUHBI B cooTBeTcTBUU ¢ DPI'OC cpeanero
o01ero o0pazoBanust MPOGUITLHBIN.

Peanuzanus conmepkaHust yueOHON AMCIHMIUIMHBI MPEANOJaraeT coONroAeHue
MPUHINANIA CTPOrOM MPEEeMCTBEHHOCTH 110 OTHOIICHHUIO K COJEPKaHUI0 Kypca
OVY]l.12 Marematuka: anreOpa, Hadajla MaTeMaTUYECKOTO aHajan3a, TEOMETpPUs Ha

CTYIICHHU OCHOBHOT'O O6HI€FO 06p330BaHI/I$I.



B 10 xe BpeMms yueOHas aucuumiraa OY][.12 Martemaruka: anredpa, Hauaa
MaTEMaTUYECKOTO aHalin3a, TeOMETpHs A MpodheCcCHOHATBHBIX 00pa30BaTEIbHBIX
OopraHu3anuii 00J1aJJaeT CaMOCTOSATEILHOCTBIO U IIEIBHOCTHIO.

Pabouas mporpamma yuebHoi muctumiumael OY/[.12 Matemaruka: anreOpa,
Havajla MaTeMaTH4YeCKOro aHalNh3a, TE€OMETPHUs HUMEET MEXIPEIMETHYIO CBS3b C
00111e00pa30BaTeIbHBIMU YUCOHBIMU JTUCHUIUTMHAMU (PU3HMKaA, XUMUS, HHPOpMaTHKA
u  Tpo(ecCHOHATBPHBIMU JUCIHUIUIMHAMHA  3JIEKTPOTEXHUKOW W AJICKTPOHHKOM,
MaTepuaiOBEICHUEM, TEXHUYECKON MEXaHUKOM, MHKEHEPHOU rpaduKoi.

Nzyuenne yueOnoi mucrmmumael OY]J[.12 Maremaruka: anreOpa, Hauana
MaTEeMaTHYECKOTO aHalln3a, TEOMETPHsI 3aBEPIACTCS MPOMEKYTOUHOM aTTEeCTAIlNEH B
dbopme oskzamena B pamrax ocBoeHus IIIICC3 nHa 0a3e OCHOBHOTO 0O0IIIEro

oOpa3zoBaHus.

1.3 Ilnanupyemble pe3yJibTaThl OCBOEHHSI YUeOHO JUCHMILIUHbBI

[Tnarupyemblie pe3yabTaThl OCBOCHUS YICOHON AUCITUTLIHHBIL:

JINYHOCTHBIE Pe3yJIbTATHI:
— c(opMUPOBAHHOCTH TPEACTABICHUN O MAaTeMaTHKE KaK YHHUBEPCAJIHLHOM S3bIKE
HayK{, CPEICTBE MOJICTUPOBAHUS SIBJICHUM M TPOIECCOB, HACIX W METoAax
MaTEMAaTHUKH,
- MOHMMaHUE 3HAYMMOCTH MATEMAaTHKH JIs HAyYHO-TEXHHYECKOTO Tporpecca,
c(hOpPMHUPOBAHHOCTh OTHOIIICHUS K MaTeMaTHKE KaK K 4YacTH OOIIeueI0oBeYeCKOM
KyJIbTYpPhl Y€pe3 3HAKOMCTBO C MCTOPHEH pa3BUTHUS MAaTEMATHKH, DBOJIIOLIEN
MaTEMaTUYCCKUX UICH;
— pa3BUTHE JIOTHYECKOIO  MBIINUICHUS, IPOCTPAHCTBEHHOTO BOOOpaKCHHS,
QITOPUTMHYECKOW KYJIBTYPBI, KPUTHYHOCTH MBIIIJICHUS HAa YPOBHE, HEOOXOIUMOM
TUTst Oymymie mpo¢peCCUOHABHON NEeITeTbHOCTH, JUTsSl IPOIOJDKEHUST 00pa30BaHUs U
caM000pa30BaHHS;
— OBJIaJICHUC MATEMAaTHYCCKUMH 3HAHUSIMH M yMCHHUSAMH, HEOOXOIUMBIMH B
MTOBCEHEBHOM KU3HU, JJIsl OCBOCHHS CMEXHBIX €CTECTBEHHO-HAYUYHBIX JUCIUIUIMH U
JTUCHUIUIMH MPOGECCHOHAIIBHOTO IUKJIA, JIJIs MOJy4YeHUs 00pa3oBaHMs B 00JaCTsX,
He TpeOyroIuX yriyOJIeHHOW MaTeMaTUYeCKOW MOITOTOBKH;
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— TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHMUI0, B TOM YHUCIIE CaMOOOpPa30BaHuUIO, Ha
NPOTSDKEHUM  BCEM  JKU3HM; CO3HATEJIIBHOE OTHOLIEHHWE K  HENPEPBIBHOMY
0o0pa30BaHMIO KakK YCJIOBHIO YCIEHUIHOW NpO(EeCcCHOHATBHOM U OOLIECTBEHHOMN
NEATEbHOCTH;
— TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSITEJIbHOM TBOPYECKOM M OTBETCTBEHHOMU
NEATEIbHOCTH;
— TOTOBHOCTh K KOJUJICKTUBHON paboTe, COTPYJHUYECTBY CO CBEPCTHUKAMU B
o0pa30BaTeNbHOM, OOIIECTBEHHO MOJIE3HOM, YyUEOHO-UCCIIEI0BATENbCKOM, IPOEKTHON
U APYTHUX BUJAX JI€ATEIbHOCTH;
— OTHOLUEHUE K MPOQPECCHOHATBHOM AESITEIbHOCTH KaK BO3MOXXHOCTH Yy4yacThs B
pELICHUH JIMYHBIX, OOIIECTBEHHBIX, TOCYJAapCTBEHHBIX, OOIIECHAIIMOHAIbHBIX
npoOJieM;

MeTalnpeIMeTHbIe Pe3yJIbTaThl:
— YMEHHE CaMOCTOATEJIBHO ONPEACIIATh LEIU AEATEIbHOCTH U COCTABIIATH IUIAHBI
NEATEIBHOCTH; CAMOCTOATENBHO OCYIIECTBIATh, KOHTPOJIMPOBATh U KOPPEKTUPOBATH
NEATEIIBHOCTh, MCIIOJB30BAaTh BCE BO3MOXHBIE PpECYpChl Uil JTOCTHKECHUS
MOCTABJICHHBIX LEJIEH U pealn3aluuu IJIaHOB JESATENbHOCTH; BbIOMpATh YyCHEUIHbIE
CTPaTErvM B Pa3JINYHBIX CUTYALUAX;
— yMEHHE NPOAYKTUBHO OOLIATHCS U B3aMMOEHCTBOBATH B MPOIIECCE COBMECTHOM
NEeSATEIbHOCTH, YUYUTHIBATH MO3UIIMH IPYTUX YYACTHUKOB JIEATEIBLHOCTH, 3(PPEKTUBHO
paspeniaTh KOHGIUKTHI;
— BJIaJICHHE HABBIKAMM MO3HABATEJIbHOM, Y4eOHO-UCCIIEN0BATENCKOW U MPOEKTHOM
NEesATEIbHOCTH, HaBBIKAMHU pa3pelieHus] MpoOsieM; CIOCOOHOCTh W TOTOBHOCTH K
CaMOCTOSITEJIbBHOMY IIOMCKY METOJOB PEUICHUs NPAKTUYECKUX 3ahad, NPUMEHEHUIO
Pa3IMYHBIX METOAOB MO3HAHMS;
— FOTOBHOCTb U CIIOCOOHOCTH K CAMOCTOSITEIbHON MH(POPMAIIMOHHO-TIO3HABATEILHOM
NEATEIbHOCTH, BKJIIOYAs YMEHHWE OpPHUEHTHPOBATbCA B PAa3IMYHBIX HCTOYHHKAX
uH(popMaIMu, KPUTUYECKH OLEHUBATh MW HUHTEPHPETUPOBATH HHQPOpPMAIHIO,
NOJIy4aeMYIO U3 PA3JIMYHbIX HICTOYHUKOB;
— BJIQJICHUE SI3BIKOBBIMU CPEACTBAMH: YMEHME SICHO, JIOTUMHO M TOYHO M3Jararb
CBOIO TOYKY 3PEHMsI, UCIIOIb30BaTh aJICKBAaTHBIC A3BIKOBBIE CPEJCTBA,;
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— BJIQJICHUE HABBIKAMM IO3HABATEJIBHON pe(IeKCUU KaK OCO3HAHUS COBEPIIAEMBIX
JNEUCTBUM M MBICIUTENBHBIX IPOLIECCOB, UX PE3YyJbTaTOB M OCHOBAHUM, T'PAHMI]
CBOETO 3HAHUS M HE3HAHWUS, HOBBIX IIO3HABATENIBHBIX 3a/a4 U CPEACTB Uil HX
JOCTUKEHUS,
— IIEJICYCTPEMJICHHOCTh B TMOUCKaX W MPUHATUU PEHICHUH, cOOOpa3uUTENbHOCTh U
UHTYULUS, Pa3BUTOCTh  IPOCTPAHCTBEHHBIX  IPEACTABICHUH;  CIIOCOOHOCTH
BOCIIPUHUMATh KPAacOTy U TAPMOHMIO MUPA;

NpeaIMeTHbIe pe3yJIbTaThl:
— c¢()OPMHUPOBAHHOCTD MPEJICTABIEHUI O MATEMAaTUKE KAK YaCTU MUPOBOU KYJIbTYpPHI
U MECT€ MATeMAaTHMKd B COBPEMEHHOM UMBWIM3ALUH, CHOOCO0AX ONHUCAHMS
SABJICHUN
pEeaIpHOrO0 MUpPA HA MATEMATUYECKOM SI3BIKE;
— c(QOpPMHUpPOBAHHOCTb MPEACTABICHUH O MaTEMaTHUYECKUX MOHATHIX Kak
BAKHEMIIMX MATEMaTUYECKUX MOJEIAX, I[O3BOJAIOIIMX ONUCHIBATH WU H3y4yaTh
pa3Hble MPOLECCHl W SBJICHUSA, IMOHHMMAaHUE BO3MOKHOCTH aKCHOMAaTUYECKOTO
IIOCTPOCHUS MaTEMaTUYECKUX TEOPUH;
— BJAQJACHUE METOJAMM JIOKA3aTeJIIbCTB W AJTOPUTMOB PELIEHUSA, YMEHHE UX
IIPUMEHSITh, IPOBOJIUTh JT0KA3aTEJIbHBIE PACCYKIACHUA B XOAE€ PEIICHUS 3a/ad;
— BJIQJICHUE CTAaHAAPTHBIMU IIPUEMAMU PELLICHUSA PAMOHAIBHBIX U UPPALIMOHAIIBHBIX,
MTOKA3aTEIbHBIX, CTENEHHBIX, TPUTOHOMETPUYECKUX YPAaBHEHUN W HEPABEHCTB, UX
CUCTEM; HCIIOJB30BAHUE T'OTOBBIX KOMIIBIOTEPHBIX IPOrpaMM, B TOM 4YHUCIE JIA
ITOMCKA IMMYTH PELICHHS U WUIFOCTPALMU PELIEHUSI YPABHEHUM U HEPABEHCTB;
— c(OPMUPOBAHHOCTH MPEACTABICHU 00 OCHOBHBIX MOHSTHSIX MaTeMaTUYECKOIrO
aHaJli3a U UX CBOMCTBAX, BJaJIeHUE YMEHUEM XapaKTepU30BaTh MOBeACHUE (PYHKLINH,
WCIIOJb30BAaHUE IIOJYYEHHBIX 3HAHMM U1 OIMCAaHMS M aHaldu3a peajbHBIX
3aBUCHUMOCTEH;
— BJAQJACHUE OCHOBHBIMM IIOHATHAMM O IUIOCKMX M  IPOCTPAHCTBEHHBIX
reOMETPUYECKUX (PUrypax, UX OCHOBHBIX CBOMCTBAX; C(POPMHUPOBAHHOCTH YMEHUS
pacro3HaBaTh reoMeTpudeckue (PUrypbl Ha YepTekax, MOJEISIX U B PeaIbHOM MUDE;
IPUMEHEHUE W3YYEHHBIX CBOWCTB M€OMETPUYECKUX (Uryp U (HOpMyN s pelieHus
reOMETPUYECKUX 3aJa4 U 3a/1a4 C IPAKTUYECKUM COAECPKAHUEM;
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— cOpPMHPOBAHHOCTh TPEACTABICHHA O TIpoOIeccaX M SBICHHUIX, HMEIOIIUX
BEPOSITHOCTHBIN XapaKTep, CTAaTUCTUYECKUX 3aKOHOMEPHOCTSX B peajbHOM MHDE,
OCHOBHBIX TOHSTHSAX 3JIEMEHTAPHOW TCOPUU BEPOSTHOCTCH,; YMECHHH HaXOIUTh M
OIICHWBATh BEPOSTHOCTH HACTYIUICHUS COOBITUH B MPOCTEHIIHMX MPAKTHYECKHUX
CUTYaIMsIX 1 OCHOBHBIC XapaKTEPUCTUKHU CIIYIAHBIX BEIUYHH,
— BJIQJICHHC HaBBIKAMHU HCITOJIB30BAHUS TOTOBBIX KOMITBIOTEPHBIX MPOTPaMM IpH
pEIIeHUH 3aad.

OcBoenue conepkanus yueOHoi nqucuurumnasl OY .12 Marematuka: anreopa,
HaJaJla MaTeMaTHYECKOTO aHajau3a, TeoMeTpus obecrmeunBaeT (OPMHPOBAHHUE H
pa3BUTHEC YHUBEPCAIBHBIX YYCOHBIX IEHCTBUA B KOHTEKCTE TMPEEMCTBEHHOCTH

dbopMupoBaHUs OOITUX KOMITCTCHITUH.

Buani O0nme koMneTeHI NI
YHHUBEPCAJIbHBIX (B coorBercTBHM ¢ PT'OC CIIO 1o cnenuajabHOCTH)
yueOHBIX J1eiicTBUIl

JInyHOoCTHBIE OK 01 Bsibupars cmocoObl pemieHus 3amad MpodeccrnoHalbHON
JESITEIbHOCTH, IPUMEHHUTEIBHO K Pa3JIMUYHbIM KOHTEKCTaM.

PerynaruBHeie OK 02 OcymecTBasaTh MOUCK, AaHAIU3 M HHTEPIPETALMIO
uHpopManuy, HEOOXOIMMOW A7 BBINOJIHEHUS  3ajad
npoeccnoHaIbHOM e TEIbHOCTH.

JInynoctHbIE OK 03 [IInaHupoBaTh U  peaJU30BbIBATH  COOCTBEHHOE
npoeccnoHaIbHOE U IMYHOCTHOE Pa3BUTHE.

ITo3naBarenbHbIE OK 04 Paborate B KOJIEKTHBE U KoMauze, 3(PQeKTUBHO
B3aMMO/JICIICTBOBATH C KOJJIETAMU, PYKOBOJICTBOM, KJIMEHTAMHU.
ITo3HnaBaTenbHbIE OK 05 OcymecTBisTh YCTHYIO U TUCBbMEHHYIO KOMMYHHMKAIUIO Ha
rOCy/IapCTBEHHOM $I3bIKE C Y4ETOM OCOOEHHOCTEW COLIMAJIBLHOTO U
KYJIbTYPHOI'O KOHTEKCTA.
KoMmMmyHuKaTHBHEIE OK 06 [IlposBisTh TIpa)kAaHCKO-NATPUOTHYECKYIO MO3UIMIO,
JEMOHCTPUPOBaTh ~ OCO3HAHHOE  IIOBEJACHME  Ha  OCHOBE
TpaJUIMOHHBIX 00I[€YeIOBEYECKHX [IEHHOCTEH.
KoMMyHMKaTHBHBIE OK 07 CopneiicTBOBaTh COXPAaHEHUIO OKPY)KAIOIIEH Cpenpbl,
pecypcocoepexxennio, 3PpGEeKTHBHO 1eHCTBOBATh B UPE3BBIYAHBIX
CUTYalUsIX.

JInunocTHBIE OK 08 HWcnonws3zoBaTh cpenctBa (U3MUYECKOW KYJIbTYPBI JUIS
COXpPaHEHHs M  YKpEIUIEHUus  3JI0pOBbi B IIpOLIECCE
poeCCUOHABHON NIEATETFHOCTH U TOIJIEPKaHus HE0OXOMMOT0
ypOBHS (pU3MYECKON MOATOTOBIEHHOCTH.

Ilo3HaBaTenbHbBIE OK 09 MHcnonp3oBaTb HUH(POPMALMOHHBIE TEXHOJOTHMH B
poheCCHOHATBHON IEATEITLHOCTH
KoMMyHHKaTHBHBIE OK 10 Ilonmp3oBaTtbcs MNpo(heCCHOHAIBHOM JTOKYMEHTaluel Ha
rOCy/IapCTBEHHOM U MHOCTPAHHOM SI3bIKaX.
KoMMyHHKaTHBHBIE OK 11 IInanupoBaTh NpEeNIPUHUMATENBCKYIO MAESATEIBHOCTH B
npodeccuoHaIbHOU chepe.




1.4 Konn4yecTBO 4acoB HA OCBOEHHE NMPOrPaAaMMBbI y4eOHOH THCIMITHHBI
MaxkcumanbHas yueOHasi Harpy3ka oOydaromierocs 351lyac, B ToM uncie:
- o0s13aTeNbHAS AyAUTOPHAS ydeOHast Harpy3ka ooy4atomierocs 234u4aca;

Yacos BapuatuBHO# yacTu yaeOHbIX mukiioB [ITICC3 He mpexycMOTpeHO.



2 Coneprxanue y4eOHO TMCUMILUINHBI M TEMATHYECKOe MUIAHUPOBaHUE

2.1 O0bem yueOHOI TUCIUIIMHBI U BHAbI y4e0HOH padoThl

Bua yueOHoii padboThl O0bem yacon

MaxkcumanbHas yyeOHas Harpys3ka (Bcero) 351
Oo6s13aTesibHAsI ayIUTOPHAsI ydeOHAasi HATpy3Ka (Bcero) 234
B TOM YHCIIE:

71ab0paToOpHbIC 3aHATHUS HE MPEAYCMOTPEHO

MPAKTHYCCKHUE 3aHATUS 120

KOHTPOJIbHBIE pabOTHI 2
CamocrosiTesibHasi pabora o0yuyarmerocs (Bcero) HE MIPEyCMOTPEHO
[TpomerxyTouHas arTecTanus BO BTOPOM ceMecTpe B (hopme HK3aMeHa

[IpopunbHOEe wu3ydeHHe 0011e00pa30BaTeIbHON  YYECOHOW  JAUCIUTUIMHBI
OY]l.12 Maremarnka: anreOpa, Hadaja MaTEMaTHYECKOTO aHAIHW3a, TCOMETPHUS
OCYUIIECTBJISIETCS. YAaCTUYHBIM TepepacrnpeielieHueM Y4YeOHbIX YacoB U OTOOpPOM
TUAAKTHYECKAX CIWHHI] B 3aBUCHUMOCTH OT BaXKHOCTH TE€M IS CHEIUATBHOCTH
23.02.07 TexHuyeckoe OOCTYKMBAaHWE W PEMOHT JIBHTATEJICH, CUCTEM W arperaroB

aBTOMOOWJIEH.
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2.2 Temaruueckuidi IJIaH M coAep:KaHUEe Y4YeOHOW JUCHMILIUHBI

mamemamuueCKo2o anaiuia, ceomempu

0Y/]12 Mamemamuka:

anzebpa, Hauana

2 | Boluncnenue u cpaBHeHHE KOpHEH. BrlmoHeHne pacueToB ¢ pajguKagaMu

3 | Pemmenne nppanimoHAIBLHBIX YpaBHESHUI

4 | HaxoxaeHue 3HAYeHMH CTENeHeW C paluOHAJIbHBIMHM IMoKa3areiasiMu. CpaBHEHUE
crenenel. [IpeobpazoBanus BbIpaXeHH, COEPKAIUX CTEIEHU

5 | Pemenue nokasarenbHbIX ypaBHEHUIH

6 | Pemenue npukia HbIX 3a1a4

HaumenoBanue Conep:kanue y4yeOHOro MaTepuaJa, 1ad0paTopHble U MPAKTHYeCKHE PadoThl, Oo0bem YpoBeHb
pa3iesioB U TeM CaMoCTOsITeIbHAsA padoTa 00y4Yaommxcst 4acoB OCBOCHHS
Beenenue Conep:kanue y4eOHOT0 MaTepuaJia 2 1
1 | Marematuka B Hayke, TEXHHKE, JKOHOMHKE, WH(POPMALMOHHBIX TEXHOJOTHIX H
MIPaKTUYECKOW AesTenbHOCTH. Llenu u 3amaun U3ydeHHs MAaTEeMaTHUKUA MPU OCBOCHUHU
cnenuanbHoctu CI10
Paznen 1 Aaredpa 38
Tema 1.1 Coaep:xanue yue0HOro MaTepHaJia 6 2
Pa3Burue noHsaTUs 0 1 | Lemple w panuoHaIbHBIE 4Yucia. JlelcTBuTenbHBle 4wucia. [IpuOimKeHHBIC
yHCIIe BblunciieHns. KommuiekcHele uncna
IIpakTHYecKue 3aHATHS 4
1 | Apudmerndeckue neHCTBUS HaJA YHCIAMHU, HAXOXKICHHE MPUOTMKCHHBIX 3HAUCHUN
BEJIMYMH U MOTPEIIHOCTEH BBIYMCIECHUN (a0COMIOTHON M OTHOCUTEIBHOM), CPAaBHEHUE
YHUCJIOBBIX BBIPAKEHUU
CamocTtosiTeibHasA padoTa 00y4ya0mmMXxcst
\ BrinonHenne MHANBUIYaIbHOTO ITPOEKTA
Tema 1.2 Copepxanue yueOHOIro MaTepuasa 12 2
Kopuu, crenenu u 1 | Kopuu u crenenn. KopHu HaTypanbHOM cTeNeHU U3 yncia U ux cBoicTBa. CTEneHu ¢
JIorapu(pmbl paloHaIbHBIMU NIOKA3aTENAMHU, UX CBOMCTBA. CTENEHU ¢ AEUCTBUTEIbHBIMU
nokazatesnsiMu. CBOMCTBA CTENEHU C JEHCTBUTEIBHBIM MOKA3aTEIIEM.
Jlorapugm. Jlorapupm uymcaa. OcHOBHOe Jorapu(pMUYECKOe  TOXKIECTBO.
Jecsatuunble W HaTypanbHble Jorapumsel. [IpaBuna neifictBuil ¢ norapudmamu.
ITepexon kK HOBOMY OCHOBaHUIO
IIpeoOpa3oBanue ajnredOpanmyeckux BbIpa:xkeHuii. [IpeoOpazoBanue panuoHaIbHBIX,
UpPPalMOHATIbHBIX, CTETIEHHBIX, TOKA3aTENbHBIX U JOrapu(PMHUUECKUX BbIPAKEHHUHI
IlpakTHyeckne 3aHATHSA 16
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Haxoxxnenne 3HadeHmii jorapudMa IO MPOU3BOJILHOMY OcHOBaHHWIO. Ilepexom ot
OJHOTO OCHOBaHUS K Jpyromy. Bpluncienne u  cpaBHEHHE JIOTapH(MOB.
JlorapudmupoBaHue 1 NOTEHIUPOBAHNUE BBIPAKEHUN

8

HpI/I6JII/I)KeHHbIe BBIUMUCJICHUSA W PCIICHU A IMPUKIIAJHBIX 3a1a4

9

Pemenue norapudMuuecknx ypaBHEHUH

Cam

OCTOATC/IbHANA pa60Ta oﬁyqaloumxcﬂ

‘ Brmonnenue HUHANBHUAYAJIBHOT'O ITIPOCKTA

Pasznea 2 IlpsimMble 1 110

CKOCTH B MPOCTPAHCTBE

20

Tema 2.1
IIpsiMble 1 MJIOCKOCTH
B IPOCTPAHCTBE

Coaep:xanue yueOHOT0 MaTepHaJia

1

B3aumHoOe pacrionokeHue AByX NpsAMBIX B IpocTpaHcTse. [lapamiensHoCcTh npsMon u
mwiockoctu. IlapamnensHOoCTh  IIOCKOCTEW.  llepneHAMKYIApHOCTH NpsSMOM H
w10cKocTH. [lepneHauKkyidsp M HakJIOHHas. YIoa MeXAYy NpSAMOH M IIOCKOCTBIO.
JIByrpaHHbI  yroia. Yrom MexAy IUIOCKOCTSAMU. [leprneHIuKynspHOCTH IBYX
IJIOCKOCTEN

['eomeTpuueckue  mpeoOpa3oBaHMs  MPOCTPAHCTBA:  NApauUIEIbHBIM  MEpEHoC,
CUMMETPHUS OTHOCUTENIBHO INIOCKOCTH

[TapannensHoe mpoekTupoBanue. Ilmomans oproronanbHON npoekuuu. M3o0pakeHue
IPOCTPAHCTBEHHBIX (QUTYP

HpaKaneCKue 3aHATHSA

12

10 | Pemenue 3asau o teme: «IIpsiMble M MIIOCKOCTH B POCTPAHCTBEY

11 | Pemenue 3aga4 no teme: «llepneHuKynsip 1 HaKIOHHAs K IUIOCKOCTH

12 | Pemenue 3a1a4 no TeMe: «YToi MEeXay IpsSMON U INIOCKOCThI0. TeopeMbl 0 B3aMMHOM
pPaCIIOJIOKEHUH IPSIMOM M INIOCKOCTU. TeopeMa 0 Tpex NepleHIuKyIsIpax»

13 | Pemenne 3amay mo Teme: «lIpu3Hakm W  CcBOWcTBa MapayNIENBHBIX U
NIEPIEHIUKYJISPHBIX IUIOCKOCTEN»

14 | Pewenue 3amay mo Tteme: «PaccTosHHME OT TOYKM 1O IUIOCKOCTH, OT MPSMOHM 10
IJIOCKOCTH, PACCTOSIHUE MEXKIY IJIOCKOCTSAMHU, MEKIY CKPELIMBAIOIIMMHUCS MPSMBIMH,
MEX/1y IPON3BOJIBHBIMU (PUTYPAMHU B TPOCTPAHCTBE

15 | Pemenue 3aau no teme: «llapanienbHoe MPOEKTUPOBAHUE U €ro cBoiicTBa. Teopema o
IJIOIIAAM OPTOrOHAJBHOM NPOEKIIMM MHOTOYroJIbHUKA. B3anMHOE pacnosiokeHue
IPOCTPAHCTBEHHBIX (hUTYP»

CamocTtosiTeibHAs padoTa 00y4yalommxcst

Brinmonsenue HHAWBUAYAJIbHOI'O IIPOCKTA
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Pa3nen 3 KoopauHaTbl M BEKTOPHI

16

Tema 3.1 Coaepxxanue yueOHOIro MaTepuaJa 5
Koopaunartel u 1 | IlpsmoyronpHas (AekapToBa) CHCTEeMa KOOpPAMHAT B mpocTpaHcTBe. Dopmyna
BEKTOPBI paccTOsIHUS MEXIY ABYMS TOUKaMU. Y paBHEHUS CHEPbI, IUIOCKOCTH U MIPSIMOA.
Bekropel. Moayne BekTopa. PaBeHCTBO BeKTOpOB. Ci10KE€HUE BEKTOPOB. Y MHOXKEHHUE
BEKTOpa Ha uucio. Pas3noxkeHue BEKTOpa IO HaNpaBICHUSAM. YTOJI MEXIY IBYMs
BekTopamu. [Ipoexkumss BekTtopa Ha ocb. Koopaumnatel BekTopa. CkansipHoe
IIPOM3BEECHNE BEKTOpOB. lcmonbp3oBaHME KOOpAMHAT M BEKTOPOB IIpU pEIICHUU
MaTeMaTUYECKUX U MPUKIAAHBIX 33]1a4
IIpakTHYecKue 3aHATHS 10
16 | Pemenue 3amau mo teme: «Bekrtophl. [lelictBus ¢ Bektopamu. JlekapToBa cucTema
KOOpPJMHAT B IPOCTPAHCTBEY
17 | Pemenue 3amau no teme: «YpaBHEHUE OKPYKHOCTH, cdepbl, mIockocTu. PaccrosiHue
MEXJ1y TOUKaMU»
18 | JlelicTBUsl C BeKTOpaMH, 3aJaHHBIMH KoopauHaTamu. CKaJsipHOE MPOM3BEACHUE
BEKTOPOB
19 | Pemenue 3amau 1o Teme: «BekTopHOe ypaBHEHHE TPSIMOH U  IIJIOCKOCTH.
Hcnonbs30BaHNe BEKTOPOB NP JOKA3ATEIbCTBE TEOPEM CTEPEOMETPHI
KonTposbHnas padora Nel 1
Pa3nesa 4 KomOunaTropuka 12
Tema 4.1 Conep:xanue yueOHOTro MaTepHaJia 8
Kom0nnaropuka 1 | OcHOBHBIE MOHATHS KOMOMHATOPUKH. 3aJaud Ha IMOJCYET YHCIAa pa3MelleHuil,
MepEeCTaHOBOK, coueTaHuil. Pemenne 3amay Ha nepebop BapuantoB. Dopmyna GmHOMA
Herotona. CoiicTBa OMHOMUHAIBHBIX KO3 duunenToB. Tpeyronsuuk [lackas
IIpakTHYecKue 3aHATHS 4
20 | PenreHne KOMOMHATOPHBIX 33]1a9
21 | Pemenue 3anau no teme: «bunom Heiotona u TpeyronpHuk I[lackans. IlpuknanHsie
3a1a4m»
Pa3nes S OCHOBBI TPUTOHOMETPHH 32
Tema 5.1 Conep:xanue yueOHOro MaTepuaJia 4
OCHOBHBIE IOHATHS 1 | Pammannas wmepa yrna. BpamarensHoe paBmxenue. CHHYC, KOCHHYC, TaHTEHC,
KOTaHT€HC YKciia
IIpakTHYecKHe 3aHATHS 2

22 | PaguanHEIi METO M3MEPEHHS YIIIOB BPAIICHHS | CBSI3b C TPaLyCHON MepOil
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Tema 5.2 Coaep:xxanue yueOHOro MaTepuaJia 4
OcHoBHbIE 1 | ®opmynsl npuseaeHus. @opmyisl cioxeHuss. Dopmyiibl yaBoeHus. PopMyIibl
TPUITOHOMETPUYECKHE ITOJIOBUHHOI'O yTiIa
TOXKIECTBA HpaKaneCRne 3aHATHSA 4

23 | Pemenue 3ana4 no treme: «OCHOBHbIE TPUTOHOMETPUYECKHE TOXKIECTBA, (OPMYJIbI

CIIO’KEHHUSI, YIBOCHUS»

Tema 5.3 Copnepxxanue yueOHOIo MaTepuasa 4
IIpeoGpa3zoBanus 1 | IlpeoOpazoBaHre CyMMbl TPUIOHOMETPUYECKMX (YHKUMH B IPOU3BEICHUE W
npocTeiimmux NPOM3BEACHUS B CyMMY. BBIpakeHHE TPUTOHOMETPUYECKUX (YHKLIUN 4Yepe3 TaHTECHC
TPUTOHOMETPHYECKHX HOJIOBMHHOT'O apryMCHTA
BbIpaKeHHil IIpakTHyecKue 3aHATHS 2

24 | IIpeoOpa3oBaHue CyMMbl TPUTOHOMETpUYECKUX (GYHKUMH B  NpOU3BENEHHE,

npeoOpa3oBaHue MPOU3BEICHHSI TPUTOHOMETPHUYECKUX (DYHKIUH B CYMMY

Tema 5.4 Coaep:xanue yueOHOro MaTepHaJia 6
Tpuronomerpuyeckue 1 | O6paTHbie TPUTOHOMETpHYeCKHe PYHKIMHU. APKCUHYC, apKKOCHHYC, apKTaHTeHC.
YPABHEHHSA U [Tpocreiimue TpuroHoMeTpudeckue ypaBHeHus. [Ipocreiiiine TpuroHoMeTpuuecKue
HepaBeHCTBa HEPaBEHCTBA.

IIpakTHYeckne 3aHATHA 6

25 | Pemenue 3a1a4 no teme: «OOpaTHble TPUTOHOMETPUYECKHE (DYHKIIMK»

26 | Pemenue npocTeimnx TPUrOHOMETPUYECKUX YPABHEHUH U HEPABEHCTB

CamocrosiTeibHAas padoTa 00y4alOMXCs

| BeINONIHEHNE HHIMBHyaIbHOTO MPOEKTA

Pa3nes 6 PyHK1IUH, MX CBOICTBA U rPauKH 18
Tema 6.1 Copepxanue yueOHOro MaTepuasa 2

DYyHKIUH, UX
CBOMCTBA M rpapuku

1

®ynkuuu. OOnacTb omnpefeneHUuss U MHOXKECTBO 3HaueHUil; rpagux QyHKIHH,
nocTpoeHue rpagukoB (PyHKIMHA, 3aJaHHBIX pa3IMYHBIMU CIIOCOOAMU

CaoiictBa (Qynknun. MOHOTOHHOCTh, YE€THOCTb, HEUYETHOCTh, OTPAHUYCHHOCTH,
nepuoIMYHOCTb. [IpoMexxyTKH Bo3pacTaHus U yObIBaHMs, HauOOJbIIee U HAaUMEHbIIee
3HaYeHMWs, TOYKU DOKCTpemMyma. ['paduueckas  uHTeprperauus. I[Ipumepst
(YHKIMOHATIBHBIX ~ 3aBUCHUMOCTEH B  pEalbHBIX  IpOLEccax U SBICHHSX.
Apudmernueckue omnepauuu Hag QyHKuusMH. CrnokHas (QyHKUHS (KOMIO3HUIIMS).
[ToHsiTHE O HETIPEPHIBHOCTH (DYHKIIHH.

Oopartnbie d¢ynkuuu. OOnacTe ompeneneHus W 00JacTh 3HAYCHWA OOpaTHOU
¢ynkuunu. I'paduk o6patHON HyHKIMK
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IIpakTnyeckue 3aHsATHS

27 | Iloctpoenne u ureHne rpauKoB PyHKIHHA
28 | UccnenoBanue GyHKIUH
29 | Pemenne 3agau no teme: «CBOICTBa TUHEHHOM, KBaIPpaTUYHOMN, KyCOUHO-TUHEHHON U
npoOHO-TMHEeWHON (yHKIM. HenpephiBHBIC U TepHOIUYECKie QYHKITUN)
30 | Pemenne 3amau mo Teme: «CBoiicTBa M TpauKH CHHYCa, KOCHHYCA, TaHTeHCA U
koTaHreHca. OOparHble QyHKUMH M uUX rpaduku. OOpaTHble TPUTOHOMETPUYECKUE
GyHKITUNY
Tema 6.2 Copnepxxanue yueOHOIro MaTepuaJa 2
CrenenHsie, 1 | Onpenenenust ¢yHkiuii, ux cBoiictBa u Tpaduku. I[IpeoOpazoBanus rpaduKoB.
MmoKasareJjibHbIe, [TapayutenpHbI NEPEHOC, CUMMETPUSL OTHOCUTEIBHO OCEM KOOPIHMHAT U CHUMMETPUS
JorapupmMmuyecKue u OTHOCHUTEJIBHO Hayaja KOOpPJMHAT, CHMMETpPUS OTHOCUTENIBHO MpsMOH Yy = X,
TPUTOHOMeTpUYecKHe pacTsHKEHHE U CKaTHe BAOJIb OCel KOOpIUHAT
¢ynxuuu. Ooparnbie | [lpakTH4ecKue 3aHATHS 6
Tpuronomerpuieckue | 31 | [IpeoOpasoBanusi rpaduka ¢yHkuuu. [apmonmdeckue Konebanus. IlpuknanHeie
pynxuun 3a1auun
32 | Pemenune nmokaszarenbHBIX, JOrapu(MUUECKUX YPAaBHECHHI U HEPABEHCTB
33 | Penienne TpUroHOMETPUUECKUX YPABHEHHH U HEPABEHCTB
CamocrtosiTeibHas padoTa 00y4yalommMXxcst
| BBINONIHEHNE HHIMBH/IYaIbHOTO MPOEKTA
Pa3nes 7 MHOTOrpaHHMKH M KPYyIJible Teqa 26
Tema 7.1 Conep:xanue yueOHOTro MaTepuaJia 6
MHoOrorpaHHMKH 1 | Bepumnbl, peOpa, rpaHH MHOTrOrpaHHMKa. Pa3BepTka. MHOrorpaHHble — yTJbl.
Boinyknble MHOrorpanHuku. Teopema Ditnepa
[Tpusma. Ilpsimast u HaknoHHast mpusma. [lpaBunbHas npusma. [lapamienenunexn. Kyo
ITnpamupa. [IpaBuibHas nupamuaa. Y ceuennas nupamuaa. Terpasap.
CummeTrpui B KyOe, B apajuiesienuiesie, B Ipu3Me U MUpaMuie.
Ceuenus Ky0a, MPU3MBI ¥ TAPAMUJIBI.
[IpencraBiaeHue o MpaBUIIBHBIX MHOTOTPAHHUKAX (TeTpa’p, KyO, OKTa’Ip, 10AEKadAp
U MKOCadIp)
IIpakTHYecKHe 3aHATHS 4

34

Pemenne 3amau nmo teme: «Pa3nuuHble BUABI MHOTOTpaHHHUKOB. VX m300pakeHHs.
Ceuenusi, pa3BepTKU MHOTOTPAHHUKOBY

35

Pemenue 3agau no treme: «llnomans noOBEpXHOCTH»
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Tema 7.2 Conep:kanue y4eOHOT0 MaTepHuaJia 4
Tes1a 1 MOBEPXHOCTH 1 | Hunuazap v KoHyC. YcedeHHBIH KoHyc. OCHOBaHHUE, BBICOTAa, OOKOBasl MOBEPXHOCTH,
BpallleHusl oOpa3yromas, pasBeprka. OceBble CeueHus: U CeUeHus, napasiebHble OCHOBAaHUIO
lap u cepa, ux ceuenus. KacarenpHas mIockocTs K cdepe
IIpakTHYeckHe 3aHATHA 4
36 | Pemienue 3amad mo teme: «Buubl cummerpuii B mpocTtpaHcTBe. CuUMMETpUs Tem
BpallleHUs 1 MHOTOTPAaHHUKOBY
Tema 7.3 Copnepxxanue yueOHOIro MaTepuasa 4
H3mepenus B 1 | O6bem u ero m3mepenue. urterpanbaas ¢opmyna oobema. @opmynbl o0beMa Ky0a,
reoMeTpuu OPSIMOYTOJIBHOTO — Mapajuieienunena, MOpu3Mbl, winHapa. Dopmynsl  o0bema
nupaMusbl U KoHyca. Qopmynbl IUIOHMAAM TMOBEPXHOCTEW IWIMHApPA U KOHYcA.
®dopmyrel 00bEMa TIapa U IIOmaId cepsl.
[Tono6ue Ten. OTHOLIEHUS MIIOIIAJEH MOBEPXHOCTEH U 00BEMOB MOJAOOHBIX TET
IIpakTHYeckne 3aHATHSA 4
37 | Boluncnenue mwiomaneii # 06beMoOB
CamocrosiTesibHas padoTa 00yYaIIUXCS
| BrImonHeHne HHIMBHTyaTbHOTO IPOCKTA
Pasznen 8 Hauana mareMarnyeckoro aHajimsa 38
Tema 8.1 Conep:xanue yueOHOTro MaTepuaJia 10
ITocaenoBaTeILHOCTH. 1 | IHociaenoBaTeILHOCTH. Croco0sl 3aJaHus u CBOIICTBa YHCIOBBIX
IpousBoanas nocnenoBarenbHocTell. [lonstue o mpenene mocnenoBatenbHOCTH. CylecTBOBaHUE

mpeneisa MOHOTOHHOW — OTrpaHMYEHHOW  mociefoBareiabHocTH.  CyMMHpOBaHHE
nociuenoBarenbHOCTe. beckoHeuHOo yOBbIBarollas reoMerpuyeckas mporpeccus U ee
cymMma

IIpounssoanas. [lonstre npousBoaHON (PYHKIINU, €€ T€OMETPUUECKUI U (U3HUeCKuit
CMbICH. YpaBHEHHME KacaTelbHOM K rpapuky ¢yHkuuu. I[Ipous3BoaHbBIE CYyMMBI,
Pa3HOCTH, NIPOM3BEIACHHUsA, 4YacTHble. [IpOM3BOJHBIE OCHOBHBIX 3JEMEHTapPHBIX
¢byakuii. [IpumeHeHre NPOWU3BOJHOW K HCCIEIOBAaHMIO (PYHKIMHA U TOCTPOCHHUIO
rpadukoB. [IponsBoHbpie 00paTHON (YHKIIUU ¥ KOMITO3ULIUU (QYHKIIHH.

IIpumepsl MCHOIB30BaHUS MPOU3BOJHOM Il HAXOXKJIEHUS HAWIYYIIEro pPELIEHUS B
MPUKIATHBIX 3a7adax. Bropas mpow3BOojHAs, €€ TEOMETPUUYECKHH U (DU3NUECKU
cMbIc. Haxoxkaenne ckopocTH Ui poliecca, 3aJaHHOro GopMyIIoi U rpadukoM
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IIpakTnyeckue 3aHsATHS

38 | Pemienue 3amau mo Teme: «YwWcIoBask MOCIENOBATEIBHOCTh, CIOCOOBI €€ 3aJlaHus,
BBIUMCIICHUSI ~ WICHOB  TOCIeAOBaTeNbHOCTH.  [Ipemenn  mocienoBaTenbHOCTH.
beckoHneuHo yObIBaroIasi reoMeTpruiecKasi porpecCus)

39 | Pemenue 3amau mo Tteme: «llpaBunma m dopmynsl muddepeHnrpoBanus, TadIUIA
MIPOM3BOJIHBIX JIEMEHTAPHBIX (DYHKITUI

40 | Pemenue 3amay mo teme: «[Ipow3BogHAs: MEXaHUYECKUHA M TE€OMETPHUCCKUN CMBICI
MIPOM3BOIHON. YpaBHEHHE KacaTeJIbHOW B OOIIEM BUEH

41 | UccnenoBanue (yHKIMH C IIOMOIIBIO TPOW3BOIHOM

42 | HaxoxneHrne HauOOJBIIET0, HAWMEHBIIET0 3HAYEHUS M IKCTPEMalbHBIX 3HAUYCHUUN

byHKIIUU

14

CamocrosiTesibHas padoTa 00y4alOIIMXCH

l Brmomnaenune HHIWBHUIYAJIbHOI'O IIPOCKTA

Tema 8.2 Coaep:xanue yueOHOro MaTepHaJia 6
HNuTterpan u ero 1 | IlepBooGpa3Has u wuHTerpaj. [IpumMeHeHHe ONpPENEIEHHOTO UHTErpaga s
NpUMEHEeHH e HAXOXJICHUS IUIOIIAaU KpuBOJMHEHHON Tpaneuuu. dopmyna Herorona-JleitOHuia.
[Tprmepsl MpUMEHEHHSI HHTErpaia B QU3UKe U TEOMETPUHN
IlpakTHYeckne 3aHATHA 8
43 | Pemenne 3amau mo Teme: «MHTerpam wm mepBooOpaszHas. Teopema HproToHa-
JleitOHuIa»
44 | TlpuMmeHeHre UHTeTpalla K BEIUUCICHUIO (PU3NYECKUX BETUYHH U TUIOIIA e
Pa3nes 9 DiieMeHTHI TeOpHH BEPOATHOCTEH M MATEMAaTHYECKOM CTATHCTHKH 12
Tema 9.1 Conep:xxanue yueOHOro MaTepuaJia 4
JJIeMEeHTBI TeOpUH 1 | CoObiTHE, BEPOATHOCTH COOBITHS, CIOXKEHNE U YMHOXKEHUE BeposiTHOocTel. [lonsaTue o
BEePOSATHOCTEH HE3aBUCUMOCTH  coObITMH.  JluckpeTHass  ciydaliHas  BeNIMYMHA, 3aKOH €€
pacnpeneneHusi. YHCIOBBIE XapaKTEPUCTUKU JUCKPETHOM CIIydYalHOW BEJIIMYHHBI.
[ToHsiTHE O 3aKOHE OOJIBUINX YUCEIl
IlpakTHyeckne 3aHATHSA 2

45

‘ Brruncnienue sepositHocreit. [Ipukiiagusie 3agaun

CamocTtosiTeibHAs padoTa 00y4yalommxcst

Brinmonsenue HHAWBUAYAJIBHOT'O IIPOCKTA

17




Tema 9.2 Coaep:xxanue yueOHOro MaTepuaJia 4
JieMeHTbI 1 | IlpencraBnenue  gaHHBIX  (TAOJMIBI, AWarpamMMmbl, rpaduKH), TeHepaJIbHas
MaTeMaTH4YeCcKoi COBOKYITHOCTh, BBIOOpKa, cpenHee apudmernyeckoe, meawana. [loHaTne o 3amadax
CTATUCTUKH MaTeMaTUYeCKON CTAaTUCTUKHU. PellleHne NpakTHYEeCKHX 3alad C NPUMEHEHHUEM
BEPOSITHOCTHBIX METOJIOB
IlpakTHyeckne 3aHATHSA 2
46 \ [IpencraBienue YMCIOBBIX AaHHBIX. [[pukiiagHbie 3aqaun
CamocTtosiTe1bHAsA padoTa 00y4almmxcst
\ BrinonHenue MHAMBUIyadIbHOTO POEKTA
Pa3nen 10 YpaBHeHusi 1 HepaBeHCTBA 20
Tema 10.1 Coaep:xanue yueOHOTo MaTepHaJia 11
YpaBHeHus u 1 | YpaBHeHuss M cucreMbl YypaBHeHHWil. PanuoHanbHble, UppalMOHAIBHBIE,
HepaBeHCTBa [IOKa3aTelbHblE W TPUTOHOMETPUUECKHE YPaBHEHHS M CUCTEMbl. PaBHOCHMIBHOCTH
ypaBHEHUM, HEpaBeHCTB, cucTeM. OCHOBHBIE MPUEMBbI MX pelleHus (pas3iokKeHHe Ha
MHOXHTEJIH, BBEJCHNE HOBBIX HEU3BECTHBIX, MTOJICTAHOBKA, rPa)UIeCKUl METO/)
HepagBencrtBa. PanmonaneHsie, UppalMoHaIbHBIE, MOKa3aTeNbHbIE u
TPUTOHOMETpUUECKHUE HEpaBeHCTBA. OCHOBHbBIE IIPUEMBI UX PELLICHUS.
HUcnosb3oBaHue CBOWCTB M rpauMkoB (PYHKIUI NPH pelleHHMH YPABHEHUH H
HepaBeHCTB. Merton uHTepBaioB. M300paxeHne Ha KOOPAMHATHOW IJIOCKOCTH
MHO’KECTBA PELICHUI YPaBHEHUI U HEPABEHCTB C ABYMs IEPEMEHHBIMHU U UX CUCTEM
IIpuxknagusie 3agauu. IlpuMeHeHne MaTeMaTHYECKMX METOJOB JUIsl pelIeHUus
COJIepKaTENbHBIX 33/1a4 M3 PA3IMUHBIX oOJacTell HaAyKW U MpakTUKU. MHTepmperanus
pe3ynbTara, y4eT peajlbHbIX OrpaHUuYeHUN
IIpakTHYecKue 3aHATHS 8
47 | Pemenue ypaBHEeHUI U CUCTEM YpaBHEHUHU
48 | Ucnonp3oBaHue CBOMCTB M TpapukoB (GYHKUMH JUId pelleHUus YpaBHEHUH WU
HEPaBEHCTB
KonTtpouabHas pabora Ne2 1

CamocTtosiTeibHAs padoTa 00y4yalommxcst

Brmomaenne HHIUBHUAYAJIbHOI'O IIPOCKTA
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IIpumepHbIe TeMbl HHAMBHYAJIbHBIX IPOEKTOB

* HenpepoiBHBIE 1pOOH.

* [IpumeHeHune CII0KHBIX TPOLIEHTOB B 3KOHOMHUUYECKHUX PacyeTax.
* [TapannenbHOE NPOEKTUPOBAHUE.

* CpeHMe 3HaYEHUS U UX IPUMEHEHHE B CTATHCTHKE.

* BekTopHOE 3a7aHue IPAMBIX U IUIOCKOCTEN B IIPOCTPAHCTBE.
* CJ10’)keHHE TAPMOHHYECKUX KOJIeOaHUH.

* ['paduueckoe penieHre ypaBHeHUN U HEPABEHCTB.

* [IpaBuiibHBIE U NTOTYIIPaBUIIbHBIE MHOTOTPAHHUKH.

* Konnueckue ceueHus ¥ X IPUMEHEHUE B TEXHUKE.

* [Tonsitue nuddepenimana u ero NPUIOKESHHUS.

* CxeMbl OBTOPHBIX UCIIBITAHUIN bepHysuim.

* lcciienoBanre ypaBHEHUN U HEPABEHCTB C NapaMETPOM.

Bcero

234
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2.3 Conep:xanne nNpopuibLHON cocTaBiasOMIei

Jns  cnenmansHocTH  23.02.07 TexHuueckoe OOCTYy)KMBAaHUE M PEMOHT
JBUTATEJICH, CHCTEM U arperaroB aBTOMOOMIICH

npoQUIBHOW  COCTaBISIOIICH  SIBISIOTCA — CIEAYIONIME  JAUJAAKTUYECKUE
€UHULIBIL:

1 pasaena 1 AnreGpa:
- IIponopumn. IIpouentel. Okxkpyrienue uyucen. OLEHKA W MNOTPEMIHOCTD.
[IpuGamKeHHbIE BHIYUCICHUS.
- [IpubnuxenHbie BerunciaeHus. CI0XKHbBIE MPOIEHTHI. YpaBHEHHE MOKA3aTEIbHOTO
pocta. CpaBHEHHE CKOPOCTH POCTA.

1 pasaena 2 [IpstMple 1 IIIOCKOCTH B TPOCTPAHCTBE:
- Beruncienne reoMeTpruueCcKruX BeMYUH. [ eoMeTpusi Ha MECTHOCTH.

st pazaena 3 KoopauHaTsl 1 BEKTOPBI:
- Ucnionb3oBaHne BEKTOPOB B reoMeTpun. BekTopsl B husuke.

s pasnena 4 KomOunaropuka:
- O1eHKa 4ncia BO3MOKHBIX BAPUAHTOB.

1t pazaena S OCHOBBI TPUTOHOMETPUN:
- Beruucnenus B reomerpun. Kpyrosoe nBuxenne. TpUuroHoMeTpusi HA MECTHOCTH.

st pazzaena 6 OyHKIHUH, UX CBOMCTBA U rpaduKu:
- Tabnuunoe 3Hauenue 3aBucumocted. IlocTpoenue 3aBucumocteit. CBolcTBa
MPAKTUYECKUX 3aBUCUMOCTEI.

1S paszaena 7 MHOrorpaHHUKY U KPYTJIble Tena!
- Briuncienue reoMeTpuueckux BEIMYMH. Pa3BuUTHE HArISAHBIX MPEIACTABICHUM.
Opranu3zaius TpakTUUYECKUX U3MEPEHUH.

s pazaena 8 Havana maTeMaTnyeckoro aHaausa:
- DKCTpeMaJIbHbIe 3HAUCHMSI FeOMETPUYECKUX BelnuuH. [Ipunoxenue dpuznyeckux
nporieccoB. MccnenoBanue ¢usnueckux mporieccoB. HarmsigHoe mpencTaBiieHHE O
MIPOU3BOTHOM.
- Bpuncnenne miomaned u  odobemoB. Muterpan B Qusuke. HarnsgHbie

NpeCTaBICHUs 00 HHTETpae.
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sl pasgena 9 OneMeHThl TEOpUM BEpPOSATHOCTEM MW MaTreMaThdeckas
CTaTUCTHUKA:
- Brluncienue cTaTUCTHYECKUX XapaKTepUCTHK. OLEeHKa BEPOSATHOCTH COOBITHS.

st pasaena 10 YpaBHeHus: 1 HEpaBEHCTBA!
- [locTpoeHne MaTeMaTHUECKONM MOJENH U €€ HMCCIeA0BaHUE (TEKCTOBBIE 3a/layM).
Pa3BuTHE JOrMYECKOr0 MBIIUIEHUS IPU PEIIEHUHM YpPaBHEHU K HEPABEHCTB.

FCOMCTpI/I‘ICCKI/Ie MOJCIIH.
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3 YcioBus peaju3anuu yueOHoH TUCHMILTHHbBI

3.1 TpeﬁOBaHHﬂ K MHUHUMAJIBHOMY MaAaTCPHAIBHO-TEXHUICCKOMY

o0ecre4eHNIo0

Peanuzanust mporpaMMpl y4eOHON TUCHUIUIMHBI TPEOYEeT HaIW4Us Y4eOHOTO
KaOMHETa - MaTEMaTUKH.
O6opynoBanue yueOHOro KaOUHeTa:

— pabouune MecTa Mo KOJIUYECTBY 00yUarOITHUXCS;

— pabouee MecTo MpenoaaBaTess;

— mKadbl 17151 XpaHEHUsT HATJISIHBIX TOCOOUH;

— HarSIIHBIE CPEJCTBA OOYUYCHUS: MO, TaOJIUIIbI, TIJIAKaThI,

— cpeactBa  MHOOPMAIIMOHHBIX  TEXHOJOTHM: MIpe3CHTAIUH, CXEMBI,
METOJIUYECKUE PEKOMEHJAMK 10 TMPAKTHYSCKUM M  CaMOCTOSITEIbHBIM
paboTam.

TexHuueckue cpeacTBa 00yueHUs:
— KOMIIBIOTEP C JINIICH3UOHHBIM ITPOTPAMMHBIM 00ECIICUCHUEM,

— MYJBTUMEIUWHBINA POEKTOP.

3.2 UudopmanuonHoe odecrevyeHue
OcHOBHbBIE HCTOYHUKH

1 bammMakoB M.M. Maremaruka: anreOpa ¥ Hadajla MaTEMaTHYECKOTO aHAJIM3a,
reOMETpus: Y4YEOHUK I CTYJASHTOB MNPO(PECCHOHAIBHBIX 00pa30BaTENIbHBIX
opraHuzalui, ocBanBaromux npopeccuu u cnenuanbHoctu CI1O. — M.,2017

2 bammakoB M.M. Marematuka: anreOpa ¥ Hadaja MaTeMaTHYECKOTO aHaJu3a,
reometpusi: COOpHUK 3anady Npo(HUIbHON HANpaBJIEHHOCTU: ydel. mocobue ais
CTYJIEHTOB MpPO(EeCcCCHOHANBHBIX 00pa30BaTEeNbHBIX OpraHU3aluid, OCBAUBAIOLIUX
npodeccun u cnenuanbaoctu CIIO. — M.,2017

3 bammakoB M.M. Marematuka: ajreOpa ¥ Hadaja MaTEeMaTUYECKOTO aHaJu3a,
reoMeTpusi: 3agavyHuK: yd4eO. mocoOue nis CTYAEHTOB MNPOQEeCcCCHOHATbHBIX
oOpa3oBaTeNbHbIX OpraHu3alui, oceanBaroumx npodeccun u cnenranboctu CIIO.

—M.,2017
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4 bammvakoB M.U. MaremaTtuka: anreOpa W Hadajga MaTeMaTHYECKOTO AaHAIIN3a,
reoMeTpusi:  OJIEKTPOHHBIM  y4e0.-  MeToA.  KOMIUIEKC  JUIsl  CTYACHTOB
npodeccHoHaNbHBIX 00pa30BaTENbHBIX OpraHU3alluii, OCBaMBAIOMIMX Mpodeccuu u
cneruainbHoctu CIIO. — M.,2017
5 Amumos IIILA. u ap. AnreGpa 1 Hadajia MaTeMaTUYECKOTO aHajmu3a: Y4ueOHuk 10—
11 kmmaceel. — M., 2012.
6 Aranacsn JI.C., byryzoB B. ®@., Kagomuer C.b. u ap. MartemaTtuka: anrebpa u
Hayaja MmaTremaTudeckoro aHanusa. [‘eomerpusa. I'eomerpus (0a3oBbli U
yray6nennsiit ypoau). 10—11 kmacesl. — M., 2014.
7 bammvakoB M.M. Matemaruka: YueOonuk. — M., 2014.
8 bammakoB M.M. Marematuka. COOpHHK 3a7a4 PO MIHPHONW HANIPaBICHHOCTH., —
M., 2014.

JlonoJHUTeIbHbIE HCTOYHUKHU
9 bammakoB M.M. Marematuka. 3agadqauk: yde0. mocoOue s CTyA. YUPEKICHUN
cpen. npod. oobpazoBanus. — M., 2014.
10 bammako M.M. Marematnka. 1eKTPOHHBIN y4e0.-METOI. KOMIUICKC IS CTY/I.
yupexaeHuil cpell. npod. oOpazoBanus. — M., 2015.
11 BbammakoB M.U. MaTtematuka (6a30BbIit ypoBeHnsb). 10 kimacc. — M., 2014.
12 BammakoB M.M. Marematuka (6a30Bbiit ypoBens). 11 kmacc. — M., 2014.
13 bammakoB M.U. Anre6pa u Hauana ananuza, reometpus. 10 kmacc. — M., 2013.
13 bammakos M.M. Maremaruka (6a30Bbiii ypoBenb). 10 kimacc. COOpHUK 3amad:
yue0. nocodue. — M., 2008.
14 bamvakos M.M. Marematuka (6a30Bbiii ypoBeHb). 11 kmacc. COopHUK 3amau:
yue6. mocodbue. — M., 2012.
15 I'yces B.A., I'puropseB C.I'., UBonruna C.B. Maremaruka nis npodeccuil u
CHEIUATBHOCTEH  COIMATBbHO-DKOHOMUYECKOTO Mpoduis: Yy4eOHUK I CTYA.
yupexJieHuit cpen. nmpod. odpazoanus. — M., 2014.
16 Konsrua KO.M., TkaueBa M.B, ®enepoBa H.E. u np. Maremaruka: anrebpa u
Hayajia MaTeMaTH4ecKoro aHaiau3a. AnreOpa W Hayajga MaTEeMaTHYECKOTO aHau3a

(6a3oBbIN 1 yrayoneHHsld ypoBHH). 10 knacce / moxa pea. A. b. Xuwxkuenko. — M.,

2014.
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17 Konsrua FO.M., TkaueBa M.B., ®eneposa H.E. u np. Maremaruka: anrebpa u
Hayaja mMaTeMaTH4ecKoro aHaiau3a. AnreOpa M Hayajga MaTEMaTUYECKOIrO aHalu3a
(6a3zoBbIid U yrayOneHHBIM ypoBHHU). 11 kmace / mox pen. A. b. Xwmwkuenko. — M.,
2014.

18 PoxxnoBa I'.U., HapxenkoBa M.A. COOpHHUK METOAMYECKUX YyKa3aHUM IO
BBITIOJTHEHUIO TPAKTUUYECKUX PabOT CTyJeHTaMH TO AucCIuIUIMHEe «MaremaTuka:
anre0Opa, Hayaja MaTeMaTHYeCKOTo aHaim3a, reomeTpus»/ TMK, 2017.

19 PoxxnoBa I'.U., HapxenkoBa M.A. Meroauyeckue peKOMEHIAMH IO
BBIIIOJIHEHUIO CaMOCTOATENbHBIX pa0dOT CTyA€HTaMu MO JAUCHMIUIMHE «MaTteMaTuka:
anre0Opa, Hayaja MaTeMaTHYeCKOro aHaim3a, reomeTpusi»/ TMK, 2017.

20 O6 obOpazoBanuu B Poccuiickoit @eneparun: deaep. 3akoH ot 29.12. 2012 Ne
273-03 (B pen. denepanpubix 3akoHOB 0T 07.05.2013 Ne 99-03, ot 07.06.2013 No
120-®3, ot 02.07.2013 Ne 170-D3, ot 23.07.2013 Ne 203-D3, ot 25.11.2013 Ne 317-
@3, ot 03.02.2014 Ne 11-@3, ot 03.02.2014 Ne 15-03, ot 05.05.2014 Ne 84-D3, ot
27.05.2014 Ne 135-®3, or 04.06.2014 Ne 148-®3, ¢ wu3M., BHECEHHBIMU
OenepanbHbiM 3aK0HOM OT 04.06.2014 No 145-@3, B pea. Ot 03.07.2016, ¢ u3Mm. ot
19.12.2016.)

21 Ilpuka3z MunuctepctBa obpazoBanusi u Hayku PD ot 17.05.2012 Ne 413 «O6
YTBEPXKIECHUHU (PeAepaJbHOr0 TOCYAapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAapTa
cpeaHero (IOJTHOT0) O0IIero 0Opa30BaHUM.

22 Tlpuka3 Munuctepcta oOpazoBanus U Hayku P® ot 31 nexabps 2015 r. N 1578
"O BHeceHMHM H3MEHEHUW B (enepanbHbIA TOCYIapCTBEHHBIH 00pa30BaTeNIbHbBIN
CTaHJapT CPETHEro O0IIero 00pa3oBaHus, yTBEPKICHHBIN MMPUKa3oM MUHHCTEPCTBA
oOpa3oBanus U Hayku Poccuiickoit ®enepaunu ot 17 mas 2012 r. N413"

23 Ilucemo JlemapramMeHTa TOCYJapCTBEHHOM TOJUTHUKA B cdepe MNOATrOTOBKU
pabouux kagapos u 10 MunncrepctBa odpa3zoBanus u Hayku PO ot 17.03.2015 Ne
06-259 «PexomMeHanuu Mo opraHu3aiy MoJy4eHus CpeIHero o011ero oopa3oBaHus
B IpeJenax OCBOCHHsSI 00pa30BaTENbHBIX MPOrPaMM CPETHEro MpOQecCHOHATBHOTO
oOpa3zoBaHusi Ha 0a3e OCHOBHOTO OOIIero oOpa3oBaHUS C y4eTOM TpeOOBaHUM
dbenepalibHbIX TOCYAApCTBEHHBIX OOpa30BaTEIbHBIX CTAHAAPTOB M MOJIy4aeMOn

npodeccuu Win CHeUalIbHOCTH CPEIHEro Mpo(ecCnOHaTbHOTO 00pa30BaAHUY.
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24 TlpumepHass OCHOBHas oOpa3oBaTelbHas MpOrpaMMa CpPEIHEro  OOIIEero
Opa3oBaHMs, OJI00peHHass peneHneM (eneparbHOro  yu4eOHO-METOIUYECKOTro
o0BbenuHeHus o 001eMy 00pazoBaHuio (MpoTokoa oT 28 uroHs 2016 r. Ne 2/16-3).

25 bammvakoB M.UM. MaremaTuka: KH.JJIs1 IpenoaBaresis: MeToa.mocooue.-M., 2013
26 bammvakos M.U., Llpranos III.M. Metoandeckoe 1mocoOue IS MOATOTOBKH K

EI'D. —M.,, 2014.

HNuTepHeT-pecypcehl
27 www. fcior. edu. ru (MuadopmanuoHHBIC, TPEHHUPOBOYHBIE H KOHTPOJIGHBIC
MaTepHabl).
28 www. fcior. edu. ru (MuadopmamnuoHHbIe, TPEHHUPOBOYHBIE W KOHTPOJIHHBIC

MaTepHabl).
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4 KoHTPOJIb ¥ OLIEHKA Pe3yJIbTATOB OCBOCHMSI Y4eOHOM TUCHMILIMHBI

KonTpoib

N OLCHKa PpE3yJIbTATOB

OCBOCHHSI y4eOHON  JTUCITUTUTHHBI

OCYHICCTBILICTCA IIPCIIOAABATCIIEM B IIPOLCCCC IMPOBCACHUSA IIPAKTHUCCKHUX BaH}ITHﬁ,

7a00paTOpPHBIX PaboOT, TECTHUPOBAHMUS,

a TaKiKC B PC3YJIbTAaTC BbIIIOJIHCHUA

06yT—IaIOIHI/IMI/IC$I HHAUBUAYaJIbHBIX 3aI[aHHfI, ITPOCKTOB, HCCHCHOB&HHﬁ.

PesynbraTel  00yueHus

PaCKPBIBAIOTCA

ucpe3  YCBOCHHBLIC 3HAHUA H

npuoOpeTeHHbIE YMEHHUS, HallpaBJIeHHbIE HAa MPUOOpPETeHNE OOITX KOMIETEHITHIA.

PesyabTaThl 00yyeHus (nmpeaMeTHbIe)
Ha YpOBHE Y4eOHbIX JeicTBUI

®opMBI M METOABI KOHTPOJIS U OLIEeHKH
pe3yJibTaToB 00y4eHHs

—  cOopMHUPOBAHHOCTh  NPEJACTABICHHH O
MaTeMaTUKe KaK 4acTH MHUPOBOU KYJIbTYpPHl U
MeCTe MaTeMaTUKU B COBPEMEHHOI
UBHIA3AIHNH, crocobax ONMMCaHUs
SIBJICHHUI

peanbHOTO MUpPa HA MATEMAaTHYECKOM SI3BIKE;

—  cOopMHUPOBAHHOCTh  NPEJACTABICHHH O

MaTeMaTHYEeCKNX IIOHATHSAX KaK BaKHEHIITHX
MaTEMAaTHYCCKHUX MOACIIAX, IIO3BOJIAIOIINUX
OIMKMCBbIBATh MW HU3Yy4YaTb Pa3HBIC NIPOLUECChI U

SIBJICHUS,; [IOHUMaHue BO3MOKHOCTH
AKCHOMAaTHYECKOTO IIOCTPOEHUS
MaTeMaTHYECKUX TEOPHIL;

— BIIQJICHUE METOJaMM [JOKa3aTelbCTB U

AJITOPUTMOB PCHICHUA, YMCHUC UX NPUMCHATD,
MPOBOJIUTh  JIOKA3aTEJIbHBIE PACCYXICHHUS B
XO0Jle pelIeHUs 3a]ady;

—  BIQJCHUE  CTAaHJAPTHBIMM  IpUEMaMU
pEeIICHUA pallMOHAJIBHBIX W HppalUOHAJIbHBIX,
MOKa3aTeIbHBIX, CTENEHHBIX,
TPUTOHOMETPUYECKUX YpaBHEHUI 5
HEpPaBEHCTB, UX CHUCTEM; HCIOJIb30BAaHUE
TOTOBBIX KOMIIBIOTCPHBLIX IIpOorpamMm, B TOM
yucie Il TOWCKAa TYyTH  pelleHuss |
WUTFOCTPAIlMM ~ PEIIeHUs  ypaBHEHUH U
HEPaBEHCTB;

— cOpMHUPOBAHHOCTh TPEACTABJICHHUN 00
OCHOBHBIX MOHSATHUAX MaTeMaTU4eCcKOoro
aHaJIu3a U HuX CBOﬁCTBaX, BJIaACHUC YMCHUCM
XapaKTepU30BaTh MOBEJICHUE GyHKIUH,
HCIIOJIB30BAHHUEC  ITOJYUCHHBIX 3HaHUHU JJIA
OMMCaHUs U aHAJIN3a PEAIbHBIX 3aBUCUMOCTEN;
— BJIAACHUEC OCHOBHBIMU IMOHATUSAMHU O IIJIOCKUX
u MPOCTPAHCTBEHHBIX F€OMETPUUECKHUX
¢urypax, ux OCHOBHBIX CBOMCTBaAX;
chOpPMUPOBAHHOCTh YMEHHS  PAaCIO3HABATh
reoMeTpuyeckue GUrypsl Ha  yeprexax,
MOJEISIX M B pPEAJILHOM MHPE, NPUMEHEHHE

DOopMBI KOHTPOJIS O0YUEHUS:

- TOMAIITHUE 33/1aHUS] HHIUBUIYaJIBHOTO
XapakTepa;

- IIOJIrOTOBKA M 3aIlMTa COOOIICHUI,
pedepartoB, Mpe3eHTaIHil.

@DOpMEI OIICHKH PEe3YIbTATUBHOCTH O0YYEHUS:
- HaKOIUTENNbHAs cucTeMa 0ayioB, HA OCHOBE
KOTOPOH BBICTABIISICTCS UTOTOBasi OTMETKA,

- TPAAULIMOHHAS CUCTEMa OTMETOK 32 KaXKIYIO
BBITTOJIHEHHYIO pabOTy, HA OCHOBE KOTOPBIX
BBICTaBIIIETCS UTOTOBAsi OTMETKA.

MeTobl KOHTpPOJIS HalpaBJieHbl Ha MPOBEPKY
YMeEHUS 00 YYarOMUXCsl:

- OTOMpATh U OLICHUBATh TEOPETHUECKHI
MaTepHall 1o MPeMETY;

- BBITMOJIHATD 33/1aHUs1 HA TBOPUYECKOM YPOBHE;
- OCYILIECTBIISATH KOPPEKIIUIO (MCIIPaBICHUE)
C/IeJIaHHBIX OIIMOOK Ha YPOBHE NMPEKHUX U HA
HOBOM YPOBHE IIpeIaraeMbIX 33 JaHHiA.

- paboTaTh B rpyme, BHITOIHSSA
WHWBUYAIbHBIC U TPYITIOBEIC 3aJaHHSL.
MeTob! OLIEHKH pe3yabTaToOB 00YUYEHUS:

- MOHUTOPHUHT POCTa TBOPYECKOMN
CaMOCTOSITENIbHOCTH M HAaBBIKOB MOJTYYEHUs
HOBOTO 3HAHHS KaXKIBIM 00YJaOIIIMCST;

- (hopMupoBaHKE TPOMEKYTOUHON aTTECTAlUU
0 JUCIUIUTMHE B (hOpMe dK3aMeHa
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M3YYCHHBIX CBONCTB r€OMETPUYECKUX UTYp U
dbopMyI Al peuieHus] TeOMEeTPUUECKUX 3aiad
Y 33724 C IPAKTHYECKUM COJIEPKAHUEM;

—  chOpMUPOBAHHOCTh  MPEACTABICHUH O
rporeccax u SIBJICHUSIX, MMEIOLIUX
BEPOSITHOCTHBIM ~ XapakTep, CTATUCTUYECKHUX
3aKOHOMEPHOCTSIX B pPEAJIBHOM  MHpE,
OCHOBHBIX MOHATUAX 3JIEMEHTApHOW TEOPUHU
BEPOATHOCTEMN; YMEHUI HAXOJHUTh U OLICHUBATh
BEPOATHOCTH  HACTYIUIGHHsSI  COOBITHII B
MPOCTEUIINX MPAKTUYECKUX CHUTYyalHsIX U
OCHOBHBIE XapaKTEPUCTUKU CIIy4alHbIX
BEJINYMH;

— BIJIAJICHWE  HABBIKAMM  MCIOJIb30BaHUS
FOTOBBIX KOMIBIOTEPHBIX IPOrPpaMM  IpHU
pelnieHuu 3aiay.
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Ipuaoxenue A

Texnonorun ¢popmupoBanusa OK

HaszBanue OK

Texnonornu ¢popmuposanusa OK
(Ha y4yeOHBbIX 3aHATHUSX)

OK 01 BeiOupats cioco0bl pemeHus 3a1au

TCXHOHOFI/II/I, HaITpaBJICHHLIC Ha pa3BUTUC

npodeccnoHaIbHON NeSITeIbHOCTH, | MHTEpeca K yuebe, K mpodeccuu; penieHue 3aiad ¢
IPUMEHUTEIBHO K Pa3IMYHBIM | TPO(EeCCHOHANTBHOM HAIPABICHHOCTHIO
KOHTEKCTaM.

OK 02 OcymecTBisaTh NHOUCK, aHanu3 U | TexHosoruu JIMYHOCTHO-OPUEHTUPOBAHHOTO
UHTEPIPETaLHIO uHpopManuy, | Moaxoaa K o0yyJaromumcs, pa3BUTHS

HEOOXOAMMOM JJisi  BBINIOJIHEHHS  3a]a4
npohecCuOHaNBHOM NeSTeNbHOCTH.

CaMOCTOSITEIIHOM y4eOHO-TI03HaBaTEIbHON
JeSATEIbHOCTH, IPOOIEMHBII METO/, KOTHUTHBHBIC
METOAHbI, HaITpaBJICHHBLIC Ha OBJIaJICBAHUC
NPUHIUIIAMA CHCTEMHOTO MOAXOAa K PEIICHUIO
npodecCHOHANBHBIX 33/1a4 M Ha JIEMOHCTPAIHIO
9p(EeKTUBHOCTH W  KayecTBa  BBIOJHCHHUS
npodecCHOHATBHBIX 3a7a4

OK 03 IInanupoBarb M peagu30BbIBATH
coOCTBEHHOE npodeccuoHaIbHOe u
JUYHOCTHOE Pa3BUTHE.

Texnonoruu JMYHOCTHO-OPHEHTHPOBAHHOTO
10/1X0/1a K 00yJaromuMcs, CO3JaHHs MTPOOIEMHBIX
CUTYyallii Ha YpOKaxX; KOTHUTHBHBIC TEXHOJOTHHU,

HalpaBJCHHBIE  Ha  pa3pelieHre  npoodieM,
NPUHUMATh  PCHICHUS B  CTAHIAPTHBIX H
HECTAaHJIAPTHBIX CUTYaLUAX B IpOodeCcCUOHaTbHON
NEeSATeNbHOCTH, CaMOCTOsITeNbHAass paboTa Ha
ypoKax TO y4eOHUKY H  JOMOJHUTEIHHOU
JUTepaType

OK 04 PaboTaTh B KOJUIEKTUBE U KOMaHJIE,
s heKTUBHO B3aMMO/IECTBOBATh c
KOJUIETaMH, PYKOBOJICTBOM, KIIHCHTAMHU.

[IpoeKTHBII METOJ, TEXHOJIOTMH JIMYHOCTHO-
OpPUEHTHUPOBAHHOIO TMOJX0/Aa K OOyyarommumcs,
co3maHusl TPOOJIEeMHBIX CHTyallMid Ha YypOKax,
HPOEKTHBIH METOJ, MH(POPMAaIMOHHO-
KOMMYHUKATHBHBIE ~TEXHOJOTHM Ha  YpOKax,
NO3BOJISIOIIME  (OPMHUPOBATh Yy OOyYaroIIUXCS
YMEHHUE OCYIIECTBJIATh IMOWCK W HCHOJIh30BAHUE
UHpOpMaLUU, HEoOXonuMon Uit 3(PPEeKTUBHOTO

BBIIIOJTHEHUSI  MpOo(ecCHOHANBHBIX  33Jady U
JUYHOCTHOTO Pa3BUTHUS
OK 05 OcymectBaate yctHyro u | UKT Ha YpOKax, HaIlpaBJICHHbIE Ha
MMCbMEHHYIO KOMMYHHUKAIUIO Ha | dopMupoBaHHe y oOOydarommxcs yMEHUH U
TOCYJApCTBEHHOM  fI3BIKE C  YYETOM | HABBIKOB HCTIOB30BATh UKT B
ocoOeHHoCTeH COLIMAIBHOTO U | mpoeccCHOHABHON JesATeNbHOCTH, PUHUMATH
KYJIbTYPHOTO KOHTEKCTA. OCO3HaHHbIE pEIIeHHs Ha OCHOBE KPUTHUYECKU
OCMBICIICHHOM nH(OpManmu
OK 06 IIposiBisATE rpaxaaHcko- | TexHonoruu JMYHOCTHO-OPUEHTUPOBAHHOTO
NaTPUOTHYECKYIO MO3UIHIO, | OIX0/a K oOy4aromumcs, TEXHOJIOTHH
JIEMOHCTPUPOBATh OCO3HAHHOE IOBEIECHHUE | MOJEPAllUU, CO3AaHUs MPOOJIEMHBIX CUTyalluid Ha
Ha OCHOBE TPaJMLMOHHBIX | ypOKaX,  HPOEKTHbII  METOA;  TEXHOJIOTHUH,
00111€4eT0BEYECKUX [IEHHOCTEH. HaIlpaBJICHHbIE Ha dbopmupoBanue y
oOydaromuxcsi TOTOBHOCTH K  COLIMAJIbHOMY
B3aMMOJICHCTBHIO, CIIOCOOHOCTHU CBOH

YCTPEMJIEHHSI COOTHOCHUTH C MHTEpecamMH JPYrux
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JIOAEH, TPyII, KOMaHIbl, C PYKOBOJICTBOM, C
MOTPEOUTENSAMHU, HCIIONIB30BaTh PECYPChl IPYTHX
JOAEH, UBWIN30BAHHO OTCTAaWBaTh CBOIO TOUKY
3pEHHs] B IMAJIOTE, IPOEKTHBIN METO]T

OK 07 CopelicTBoBaTh  COXpPaHEHUIO
OKpY Karomieu Cpepl,
pecypcocOepeReHHIO, 3¢ heKTHBHO

HeﬁCTBOBaTB B tlpe?,BbI"IaI‘/JIHhIX CUTyalusiax.

TexHomorun  MoOJEpaldd,  CaMOCTOSITEIBHBIE
paboThl B MallbIX TpyHIax, HMPOCKTHBIA METO/I;
TEXHOJIOTHH, HalpaBlieHHbIC Ha (OpMHUpPOBAHUE Y
00yJaroImuxcst CIIOCOOHOCTH MPOAYKTUBHO
B3aMMOJICHCTBOBATh  C  WICHAMH  TPYIIIIBI
(komMaH/BI), pemaromeld oOIIyro 3a1avy, B3SITh Ha
ceOsi OTBETCTBEHHOCTHh 3a PabOTy MOAYMHEHHBIX,
3a pe3yJIbTaT BBHITIOJHECHUS 3aJaHUI

OK 08 Hcnons3oBath cpencTBa
(GU3NYECKOil KyIbTYpBhl JUII COXPAaHCHUS U
YKpEIUIEHUsI ~ 3/I0pOBbS B TIpolLiecce
npopECCUOHATIBHON  NIESATEIBHOCTH |
NOAJEP)KAaHUS ~ HEOOXOAMMOIO  yYpOBHS
(U3UYECKOi MOATOTOBICHHOCTH.

Texnomoruu JUYHOCTHO-OPUEHTUPOBAHHOTO
moaxoma K oOydJaronumcs, OpraHu3aIHNH
CaMOCTOSITEILHOMI paboThI oOyJaromuxcs;

TEXHOJIOTUH, HalpaBlIeHHble Ha (OPMHUPOBAHUE Y
00yyaroluxcsi CHOCOOHOCTH BBISBIATH MIPOOEIHI B
3HaHUSAX U YMEHMSIX IpU pelIeHUH HOBOM 3ajauu,

OILIEHMBATh HEOOXOOMMOCTH TOH WIM HWHOHU
uHdopmauu IS CcBOEH JEeSTEILHOCTH,
OCYIICCTBIISATh ~ MH()OPMAIIMOHHBIA  TOWCK U
WU3BJICKATh uH(dOpMaIIo nu3 Pa3IMYHBIX

HCTOYHUKOB, TOTOBHOCTH K CaMOO6pa3OBaHI/IIO,
ITOBBINICHUIO KBaJ'II/I(bI/IKaI_II/II/I, HpOGKTHBIfI METOL

OK 09 Hcnonb3oBaTh WHGPOPMALMOHHEIE
TEXHOJIOTUH B npodeccHoHaIbHOM
JeSITeTbHOCTH

[IpoexTHBIE  MeTOHN, MPOOJIEMHBIE CHTyalluu
VMHHOBALIMOHHBIE TEXHONOrMM Ha ypokax, MKT,
IIO3BOJIAIOIINE 00yJaromumcst OBJIAJIEBATh
MeTofaMu cOopa, pa3MelIeHus, COXpaHeHus,
HaKOIUIEHHs, MpeoOpa3oBaHUs U  Iepeaaydu
JAHHBIX B NPOQeCcCHOHATBHO-OPHUEHTUPOBAHHBIX
MH(OPMALIMOHHBIX CHUCTEMaX, MPOSIBIICHUS
UHTEpeca K MHHOBALUAM B o0nactu
poheCCHOHATBHON IEATETbHOCTH

OK 10 ITonb3oBaTbcsi nmpodeccuoHanbHON
JIOKYMEHTalluel Ha TOCYJapCTBEHHOM H
MHOCTPAaHHOM SI3bIKaX.

TexHomorun MOACpanuu, CaMOCTOATCIIbHBIC
paboThl B MalbIX TpyMHHax, MPOEKTHBI METOJ;
TEXHOJIOTHH, HalpaBlieHHbIe HAa (OpPMHUpPOBAHUE Y
oOyuaromuxcs CIIOCOOHOCTH MPOIYKTUBHO
B3aMMOJCHCTBOBATh  C  WIGHAMH  TPYIIIbI
(komaH[BI), pemaroneid o0y o 3a1avy, B3SITh Ha
ce0si OTBETCTBEHHOCTh 3a PabOTy MOAYMHEHHBIX,
3a pe3yJIbTaT BBIITOJIHEHHUS 3aJIaHHI

OK 11 ITnanuposats
NpEANPUHIMATENbCKYIO I1€ATEIbHOCTh B
npodeccuoHanbHOM cepe.

[IpoekTHbiii  MeTOn, mNpoOIEMHBIE CUTYyallUd
MHHOBAIIMOHHbIE TexHojoruu Ha ypokax, MKT,
MTO3BOJISAIOIINE oOyuarormumcs OBJIa/IEBaTh
MeTofaMu cOopa, pa3MeLIeHUs, COXpPaHEHMS,
HaKOIUIEHHs, TMpeoOpa3oBaHUs U  IMepedaydu
JAHHBIX B NPOQEeCcCCHOHATHHO-OPHEHTUPOBAHHBIX
MH(OPMALIMOHHBIX CHUCTEMaX, MPOSIBIICHUS
HHTEpeca K MHHOBALUAM B o0nactu
poeCCHOHATBHON IEATETLHOCTH

29




IMpuioxenue b

HJIaHl/IpOBaHI/Ie y‘l@ﬁHle 3aHATHH C UCN0JIL30BAHHEM AKTUBHBIX U

HHTEPAKTUBHBIX (l)OpM H ME€TOd0B oﬁyqunﬂ CTYACHTOB

AKTHBHbBIE "

Kon
Ne HHTEPAKTHUBHbIE
/i Tema yueOHOro 3aHATHUS (bOPMBI H METObI (l)OpMI/IpyeMbI“X
oByuenus KOMIIeTeHIHii
Tema 1.1 Pa3BuTne noHsiTUs 0 YHCJIE
1 [TpubnxeHHbIC BEIYMCICHUS KombOunupoBannsiii | OK 1,2,8
YPOK C 3JI€eMEHTaMu
JUCKYCCUU
2 [TPNel Apucdmerndeckue neicTBUS Haa yuciaMu, | Ypok-mpaktukym, ¢ | OK 3.4,5,6,7
HaxO0’KJICHUE MPUOIMIKEHHBIX 3HAYCHUH BEIMYUH | DJIEMEHTAMHU
Y TIOTPEITHOCTEH BhIYMCICHUH (a0COMIOTHON 1 o0CYyXJIeHUS B
OTHOCUTEIILHOM), CPABHEHHE YMCIIOBBIX rpymrme
BBIPAYKCHU I
3 KomriekcHele anciia KomOunuposannsiii, | OK 1,2,8
YPOK- MO3TrOBOM
ITYpM
Tema 1.2 Kopnu, crenenn u jorapugpmsl
4 [TPNe2Bbruncnenue 1 cpaBHEHUE KOPHEH. YPpOK-IPAKTUKYM, OK 3,4,5,6,7
BrinonnHeHne pacueToB ¢ paguKaiaMu paboTta B MaJIbIX
rpynmnax
5 [TPNe3Pemenue nppairioHaabHBIX YpaBHEHUN Ypok-nipaktukym, ¢ | OK 3,4,5,6,7
3JIEMEHTaMHU
00CyXICHUS B
rpymme
6 ITPNe4Hax ok neHne 3Ha4YeHN CTEIEHEN ¢ Ypoxk-nipaktukym, ¢ | OK 3,4,5,6,7
paloHaIbHBIMU TTOKA3aTENSIMHU 3JIEMEHTaMHU
00CyXICHUS B
rpymme
7 [TPNe5 Pemienue nmoka3aTelbHBIX YpaBHEHUM YPpoK-TIpakTUKYM, OK 3,4,5,6,7
paboTta B MaJbIx
rpymmax
8 [TPNe6 Pemenue npukiaaHbIX 3a1a4 Ypok-npaktukym, ¢ | OK 3,4,5,6,7
3JIEMEHTaMHU
00CyXIeHUS B
rpymme
9 [TPNe7 Haxosxaenue 3HaueHui Jorapudma mno VYpoxk-npaktukym, ¢ | OK 3,4,5,6,7
MPOU3BOJILHOMY OCHOBaHUIO. JlorapudmMupoBanue | aIeMeHTaMu
Y TIOTCHITUPOBAHUE BBIPAKCHHM 00CyXIeHUS B
rpymme
10 | IIpeoOpa3oBaHue anreOpandecKUX BBIPAKECHUIN Kombunuposannsiii, | OK 1,2,8
YpPOK-/IeTIOBasi Hrpa
11 | I[TPNe8 ITpubnuxeHHbIC BEIYUCICHUS U PEIICHUS YPpOoK-TIpaKTUKYM, OK 3,4,5,6,7

MPUKJIAAHBIX 3a70a4

paboTta B MaJbIx
rpymnmnax
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12 | TIPNe9 Pemienue norapuMudecKux ypaBHEHUH VYpoxk-npaktukym, ¢ | OK 3,4,5,6,7
3JIEMEHTaMU
00CYyXJIeHUS B
rpy1mie
Tema 2.1 IIpsiMble ¥ NJIOCKOCTH B
NMPOCTPAHCTBE
13 | [IPNe10 Pemenne 3amad o teme: «lIpsmbie u Vpoxk-npaktukym, ¢ | OK 3,4,5,6,7
IIJIOCKOCTH B IPOCTPAHCTBE» 9JIEMCHTAMU
HCCIIeIOBATEIIbCKOM
JIeITEeILHOCTHU
14 | IIPNel1 Pemenue 3ama4d mo TemMe: YPpoK-TIpaKkTUKyM, OK 3,4,5,6,7
«IleprieHAUKYIIAp U HAKJIOHHAS K IJIOCKOCTH paboTta B MaJIbIX
rpynmnax
15 | [IPNel2 Pemenue 3ama4 1o teme: «YToJI MEXITY VYpoxk-npaktukym, ¢ | OK 3,4,5,6,7
MPSIMOM M TUIOCKOCTHI0. Teopema o Tpex dJIEMCHTAMU
MIEePIECHIUKYISIPax» o0CYyXJIeHUS B
rpyrmre
16 | [IPNel3 Pemenne 3anad o teme: «lIpu3Haku u Ypoxk-npaktukym, ¢ | OK 3,4,5,6,7
CBOMCTBA MapaJUIeIbHBIX U MEPIEHIUKYISIPHBIX 3JIEMCHTAMU
ILIOCKOCTEH» HCCIIeI0OBATEIIbCKOM
JIeITeIbHOCTHU
17 | IIPNel4 Pemenue 3anay no teme: «Paccrosnue ot | Ypok-npaktukym, ¢ | OK 3,4,5,6,7
TOYKH JI0 TJIOCKOCTH, OT MPSIMOM /10 TJIOCKOCTH, dJIEMCHTAMU
paccTosiHue MEXY MIOCKOCTAMU, MEXKTY o0CyXJIeHUS B
CKPEIIUBAIOIIUMHUCS MPSIMBIMUA, MEXKITY rpymrme
MIPOU3BOJIBHBIMU (PUTYpaMU B IPOCTPAHCTBE
18 | ITPNel5 Pemenwue 3amau no teme: «IlapamiensHoe | YpoK-paKkTUKyM, OK 3,4,5,6,7
MIPOEKTUPOBAHUE U €T0 CBOMCTBa» paboTa B MaJbIxX
rpymmax
Tema 3.1 KoopanHaThbl H BEKTOPBI
19 | IIP Nel6 Pemenue 3amau no Teme: «YpaBHEHUE VYpoxk-npaktukym, ¢ | OK 3,4,5,6,7
OKPY>KHOCTH, cdepsl, TuiockocTh. Paccrosinue dJIEMEHTaMU
MEXIy TOUKAMU» o0CyXIeHHS B
rpy1ie
20 | Ucnonb3oBaHue KOOPAUHAT U BEKTOPOB MPH Kom6unuposanssiii, | OK 1,2,8
peIIeHNU MaTEMaTHIECKUX U TIPUKIIAIHBIX 3a1a4 YpOK-JIeJIOBasi UTpa
21 | TIP Nel7 Pemenwue 3ama4 o teme: «BeKTOpBHI. YpoK-pakTUKyM, OK 3,4,5,6,7
HeiicTBus ¢ BekTopamu. [lekapToBa cucrtema paboTa B MaJbIx
KOOPJMHAT B MPOCTPAHCTBEY rpymmax
22 | TP Nel8 JleiicTBHsI ¢ BEKTOpaMH, 3a/IaHHBIMH VYpoxk-npaktukym, ¢ | OK 3,4,5,6,7
koopauHaTamu. CKaJIpHOE MPOU3BEACHUE dJIEMEHTaMU
BEKTOpPOB 00CYyXJIeHUS B
rpy1mie
23 | ITP Nel9 Pemenue 3amau no teme: «BekTopHoe Ypok-nIpakTUKyM, OK 3,4,5,6,7
ypaBHEHHWE MIPSMOM U TUIOCKOCTH» paboTta B MaJIbIX
rpynmnax
Tema 4.1 KomOunaropuka
24 | Pemenue 3a1a4d Ha mepebOp BapUaHTOB VYpoxk noBroperusi 1 | OK 1,2,8

000011IeHNS 3HAHUI
YPOK-MO3TrOBOM
LHITYPM
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25 | [TPNe20 Pemenne koMOMHATOPHBIX 3a7a4 VYpoxk-npaktukym, ¢ | OK 3,4,5,6,7
3JIEMEHTaMU
00CYyXJIeHUS B
rpy1mie
26 | ®opmyna 6uHoma HeroToHa Kom6unuposannsii | OK 1,2,8
YPOK C JIeMEHTaMHU
JIMCKYCCUU
27 | IIP Ne21 Pemenue 3agau mo teme: «buHom Vpoxk-npaktukym, ¢ | OK 3,4,5,6,7
Herorona u tpeyronbauk nackais. [Ipuxinansasie 3JI€EMEHTaMuU
3ada49m» HCCIIeIOBATEIIbCKOM
JeATeIIbHOCTH
Tema 5.1 OcHOBHBIE OHSITHS
28 | [TIP No22 PapmaHHBIi METO H3MEPEHUS YTIIOB Ypok-npaktukym, ¢ | OK 3,4,5,6,7
BpAILLIEHUS U CBS3b C IPaJyCHON MEpOoil 3JIEMEHTAMU
00CyXICHUS B
rpymrme
29 | Cunyc, KOCUHYC, TAHT€HC, KOTAaHT€HC YHClia VYpoxk noBropenusi u | OK 1,2,8
0000IICHHS 3HAHUI,
YPOK — MO3IrOBOM
ITYpM
Tema 5.2 OcCHOBHBIE TPUTOHOMETPHYECKHE
TOXK/IECTBA
30 | ®opmynsl npuBeneHus. opMybl CIOKEHUS Kom6unuposannsiii, | OK 1,2,8
YPOK-BUKTOPHHA
31 | ITP Ne23 Pemrenne 3amau 1mo teMe: «OCHOBHEIC YPpOK-IPAKTUKYM, OK 3,4,5,6,7
TPUTOHOMETPUYECKUE TOXKIECTBA, (DOPMYJIIBI paboTta B MaJIbIX
CJIOKEHUS, YIBOCHUSI rpynmnax
Tema 5.3 IIpeoOpa3zoBanusi npocTemmx
TPUTOHOMETPUYECKUX BbIPaKeHH
32 | [IpeoOpa3oBaHue cyMMBbl TPUTOHOMETPUUECKUX Kom6unuposanssiit | OK 1,2,8
GbyHKIMI B TPOU3BEACHUE U MIPOU3BEACHUS B YPOK C dJIeMEHTaMHU
CyMMY JMCKYCCUU
33 | TP Ne24 TIpeobpa3oBaHHE CyMMBI Ypok-nipaktukym, ¢ | OK 3,4,5,6,7
TPUTOHOMETPUYECKHUX (YHKIINI B MPOU3BEACHHUE, | dJIEMEHTaMU
npeoOpa3oBaHe MPOU3BEACHUS 00CyXICHUS B
TPUTOHOMETPUYECKHUX (QYHKIIHHI B CyMMY rpymnme
Tema 5.4 Tpuronomerpunyeckue ypaBHeHUS U
HepaBeHCTBAa
34 | TIP Ne25 Pemenwue 3aa4 o teme: «OOpaTHbIe VYpok-nipaktukym, ¢ | OK 3,4,5,6,7
TPUTOHOMETPHYECKHE (DYHKITUNY 3JIEMEHTaMHU
00CyXIeHUS B
rpymme
35 | I1P Ne26 Pemenue mpocTenmmmx YPpoK-nIpakTUKyM, OK 3,4,5,6,7
TPUTOHOMETPUYECKHUX YPaBHEHUI 1 HEPABCHCTB paboTa B MaJbIx
rpymmnax
Tema 6.1 @yHKuHMH, UX CBOICTBA U TPAUKH
36 | ITP No27 Iloctpoenue u urenue rpadukoB VYpoxk-npaktukym, ¢ | OK 3,4,5,6,7
GbyHKIMII 3J€MEHTaMU
HUCCIEN0BATENHCKON
JeSATeIIbHOCTH
37 | TP Ne28 HccnenoBanue GyHKIIMN YPpOK-TIpaKTUKYM, OK 3,4,5,6,7

paboTta B MaJIbIX
rpymnmax
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38 | ITP Ne29 Pemrenne 3agau mo teme: «CBOMCTBa VYpoxk-npaktukym, ¢ | OK 3,4,5,6,7
JINHEITHOM, KBaJAPATUYHOM, KYCOUHO-TUHEHOMN 1 3JIEMEHTaMU
JIpOOHO-TMHEHHOW (PYHKIIHUID 00CYyXJIeHUS B
rpy1mie
39 | ITP Ne30 Pemrenne 3amau mo teme: «CBoOMCTBa U Ypok-mpaktukym, ¢ | OK 3,4,5,6,7
rpaduku CHHYCa, KOCUHYyCa, TAHTeHCA U 3JIEMEHTaMU
koTanrerca. OOparHbie GYHKINU U UX TPaQUKN» | OOCYKIIECHUS B
rpy1mie
Tema 6.2 CTeneHHble, MOKa3aTelbHbIE,
JorapudmMuyeckue 1 TPUrOHOMETPHYECKHE
¢pynkuuu. O6paTHbIe TPUTOHOMETPHYECKHE
byHkunn
40 | IIpeoOpazoBanus rpagukoB KombOunupoBannsii | OK 1,2,8
YPOK C 3J€eMEHTaMu
JMCKYCCUU
41 | TIP Ne31 IIpeobpa3oBanus rpaduka GpyHKIHH. YpoK-TIpakTUKyM, OK 3,4,5,6,7
I"apmonunueckue konebanus. [Ipukinaaaeie 3anaun | paboTa B MaJIbIX
rpymnmnax
42 | IIP Ne32 Pemenue nmoka3areibHbIX, Ypoxk-npaktukym, ¢ | OK 3,4,5,6,7
norapu(MUYECKUX ypaBHECHUN 1 HEPABCHCTB 3JEMEHTaMHU
HCCIIeI0OBATEIIbCKOM
NeSATeIIbHOCTH
43 | TIP Ne33 PemnieHue TpUrOHOMETPUUYECKHUX Ypoxk-npaktukym, ¢ | OK 3,4,5,6,7
YpaBHCHHI U HEPABEHCTB 3JIEMEHTaMH
o0CyXJIeHUS B
rpymme
Tema 7.1 MHOrorpaHHuKH
44 | TIP Ne34 Pemenue 3ama4 no teMe: «Pa3auyHble YPpOK-IPAKTUKYM, OK 3,4,5,6,7
BUJIbI MHOTOTpaHHUKOB. X n300pakeHus. paboTa B MaJIbIX
Ceuenusi, pa3BepTKU MHOTOTPAHHUKOBY rpynmnax
45 | TIP Ne35 Penrenue 3aga4 no teme: «llmomans Ypok-nipaktukym, ¢ | OK 3,4,5,6,7
MTOBEPXHOCTU» 3JIEMEHTaMHU
00CyXICHUS B
rpymme
Tema 7.2 Tesia 1 IOBEPXHOCTH BpALLICHUS
46 | lap u cdepa, X ceyeHUs KomOunuposannsiii, | OK 1,2,8
CEeMHHAp C
HCTIOJIb30BAHUEM
TIpe3eHTAINH
47 | IIP Ne36 Pemrenue 3aga4 no teme: «Buabl Vpoxk-npaktukym, ¢ | OK 3,4,5,6,7
CUMMETpHUi B IpocTpancTBe. CUMMETpHUS Tl 3JIEMEHTaMHU
BpAIICHUS 1 MHOTOTPAHHHKOBY HCCIIeIOBATEIIHCKOM
NEATSIbHOCTH
Tema 7.3 U3MepeHusi B reoMeTpUH
48 | ITP Ne37 Brruucienue miomanei 1 00beMOB Ypok-nIpakTUKyM, OK 3,4,5,6,7
paboTta B MaJIbIX
rpynmnax
Tema 8.1 IlocaenoBareabHocTu. IlpousBognas
50 | ITP Ne 38 Pemtenne 3agad mmo teme: «HucaoBas VYpoxk-npaktukym, ¢ | OK 3,4,5,6,7

IOCJIENOBATENIHLHOCTD, CITOCOOEI €€ 3aJaHus,
BBIYHUCIICHUSA YJICHOB ITOCJIICA0OBATCIIbHOCTH.
[Ipenen nmocnegoBaTenbHOCTH. beckoHEUHO
yOBIBaIOMIasi FeOMETPUIECKAs IIPOTPECCHSI

3JIEMEHTaMU
HUCCIIE0BATEILCKOM
NEeITEIbHOCTU
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51 | [IP Ne39 Pemenue 3amau no teme: «lIpaBuna u VYpoxk-npaktukym, ¢ | OK 3,4,5,6,7
dhopmynsl muddeperupoBanms, Tadbaua 3JeMEHTaMHU
MIPOU3BOIHBIX 3JIEMEHTAPHBIX (PYHKITUI» 00CyX/IeHUs B
rpymme
52 | I1P Ne 41HccnenoBanue (GyHKINHU C TOMOIIBIO VYpok-nipaktukym, ¢ | OK 3,4,5,6,7
MIPOU3BOTHOM 3JIeMEHTaMU
00CYyXIIeHUS B
rpymnme
53 | ITP Ne 42 HaxoskneHue HanOOJIbIIEro, YPpoK-TIpaKkTUKYyM, OK 3,4,5,6,7
HAaUMEHBIIETO 3HAUCHUS U IKCTPEMAIIbHBIX paboTa B MaJIbIX
3HAYCHUHN PYHKINH rpynmnax
Tema 8.2 HTerpaj u ero npuMeHeHne
54 | IIP Ne43 Pemenue 3ama4 o teme: «MHTETpan u Vpoxk-npaktukym, ¢ | OK 3,4,5,6,7
nepBoobOpasnas. Teopema HeroTona-JIeiiOHuMIa» 3JIEMEHTaMU
UCCIIEIOBATEIHCKOM
NeSTETbHOCTH
55 | [IpuMepsl MpUMEHEHHs HHTETpaia B PU3HKE U Kom6unuposannsiii, | OK 1,2,8
r€OMETPUU YPOK-KOH(DEPCHIIHS
56 | ITP Ne 44[IpumeHenne nHTErpaia K BBIYUCICHUIO | YPOK-TIPAKTUKYM, OK 3,4,5,6,7
(bU3HYECKUX BEIIMYMH U TUTOIIAICH paboTta B MaJIbIX
rpynmnax
Tema 9.1 DiieMeHTHI TeOPUH BEPOSATHOCTEH
57 | IIP Ne 45 BerunciaeHue BepOSITHOCTEH. Ypoxk-npaktukym, ¢ | OK 3,4,5,6,7
[Ipuknagueie 3anaun 3J€MEHTaMU
o0CYyXIeHUS B
rpymme
Tema 9.2 DiieMeHTBI MATEMAaTHYECKOM
CTATHCTUKH
58 | TP Ne 46 IlpencraBieHre YHCIOBBIX JTAHHBIX. Ypoxk-nipaktukym, ¢ | OK 3,4,5,6,7
[TpuknanHelie 3a1a4u 3J€MEHTaMU
HCCIIEI0OBATENbCKOM
JIEATEIbHOCTH
Tema 10.1 YpaBHeHusi M HepaBeHCTBA
59 | IIP Ne 47 Perienue ypaBHEHUN U CHCTEM YPpOK-IPaKTUKYM, OK 3,4,5,6,7
YpaBHEHUU paboTta B MaJIbIX
rpynmnax
60 | [loka3aTenbHBIC U TPUTOHOMETPUIECKHE KomOunuposanssiii | OK 1,2,8
HEpPaBEHCTBA YPOK-BUKTOPHHA
61 | Ucnonp3oBaHne CBOMCTB U TpaguKoB (hyHKITHIA Kom6unuposannsiii, | OK 1,2,8
MIPH PEIICHUN YpaBHEHUN 1 HEPABEHCTB CEMUHap C
WCIIOIb30BAaHUEM
MPE3EHTALUN
62 | ITP Ne 48 Mcnions30BaHUE CBOWCTB U TPauKOB YPpOoK-TIpaKTUKYM, OK 3,4,5,6,7

(GyHKUIMN 1715 pelieHus] ypaBHEHUH 1 HEpaBeHCTB

paboTta B MaJbIx
rpymnmax
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