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rocyapcTBeHHOE Or0KeTHOE Mpo(ecCHOHaNIbHOE 00pa30BaTEeIbHOE YUPEKICHHE
Camapckoii obmacta «OTpaHEHCKIH HEPTSIHON TEXHUKYM»

PaGouass mporpamma OVII.04 Mamemamuxa pa3paboTaHa B COOTBETCTBUU C
TpeOOBaHUSMU:

— (denepanbHOTO TOCYAapCTBEHHOTO 00pa3oBaTENLHOTO CTaHAapTa (manee —
®I'OC) cpeanero odiero oopa3oBaHus,

- (eneparbHOTO TOCYIaPCTBEHHOTO CTaHIapTa CPEeIHEro MpodheCcCHOHAITBHOTO
oOpazoBanus (nanee — CIIO) no cnenuansHocT 22.02.06 Ceapounoe npouzeoocmao,

— PCKOMCHIAIMSAMH TI0 OpraHW3allid  IOJIYYCHHS CpPEAHEro  OOIIero
oOpa3oBaHHMs B TMpeaeiiaXx OCBOCHHS 00pa30BaTCIBHBIX MPOTPaMM  CPEIHETrO
podheCCHOHAIBHOTO 00pa30BaHMsA Ha 0a3e OCHOBHOIO OOIEro oOpa3oBaHUS C Y4E€TOM
TpeOoBaHUil  (efepadbHBIX TOCYJAPCTBCHHBIX 00pa30BaTEIbHBIX CTaHAAPTOB M
MOJIy4aeMOM  CIICIUANIBHOCTH WM mpodeccuu  cpeaHero  npoeCCHOHATLHOTO
oOpa3zoBanwms (TMChbMO JlemapTaMeHTa rocy1apCTBEHHON TOJUTHKHU B Cepe TOATOTOBKU

padounx kaapos u JI1O Munoopuayku Poccun ot 17.03.2015 Ne 06-259),

OpPUMEPHON MpOrpaMMbl 0O0IIe00pa30BaTEIbHON y4eOHON JTUCHIUILIAHBI
Mamemamuxa: aneebpa, Hauara MmamemMamuiecKko2o aHaIUsa, 2eomempus s
npodecCUOHANIBHBIX 00pa30BaTEIbHBIX OpraHu3alui, pekoMeH10BaHHOU DenepabHbIM
roCyJJapCTBEHHbIM aBTOHOMHBIM yupexaeHnem «denepalbHblii UHCTUTYT Pa3BUTHUS
obpazoBanus» (mance — OI'AY «DOUPO») B kadecTBe MPUMEPHOW MPOrpaMMBbl st
peanu3aluu 0OCHOBHOU npodeccruoHanbHOM 00pa3oBarenbHoi mporpaMmbl CIIO Ha 6aze
OCHOBHOTO 00I11ero 00pa3oBaHHs C TMOJYYEHHEM CpEeAHEro oOIero ooOpa3oBaHusl,
npoTtokod Ne 3 ot « 21 » urons 2015r., peructpannoHasiii Homep petieHzuu Ne 377 ot

« 23 » nroiia 2015r. ®I'AY «OUPO».
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rocyapcTBeHHOE Or0KeTHOE Mpo(ecCHOHaNIbHOE 00pa30BaTEeIbHOE YUPEKICHHE
Camapckoii obmacta «OTpaHEHCKIH HEPTSIHON TEXHUKYM»

1 TACHHOPT PABOYEM TPOI'PAMMBI YYEFHOI'O ITPEJIMETA
OVYII.04 Mamemamuxka
1.1 Ob6aacTh NPpUMEHEHUsS TPOrPAMMBbI Y4eOHOT0 NpeaMeTa
[Iporpamma yueOHoro mnpeamera OVIL04 Mamemamuxa SBASETCS YacThbIO
o01eo0pazoBarenbHOrO IMKIa oOpa3zoBarenbHOl mporpammbl  CIIO  mporpaMmbl
MOATOTOBKHU creuanucTtoB cpeaHero 3eHa (manee — IIIICC3) mo cnenuanbHOCTH
cpenHero mpohecCHOHATBPHOTO 00pPa30BaAHUS:

22.02.06 Csapouroe npou3so0cmao.

1.2 Mecto yueonoro npeamera B crpykrype IHIIKPC

VY4eOHbIN peIMET SBISICTCA MPEAMETOM 00111e00pa30BaTeIbHOTO YYeOHOTO 1UKIIA B
COOTBETCTBUHM C mexHoI0cuyeckum npoduiemM npodeccuoHaaIbHOro 00pa3oBaHusl.

YpoBeHb ocBoeHHS yueOHOro npeaMera B coorBeTcTtBun ¢ GI'OC cpennero oodiiero
00pa3oBaHUsl nPOPUILHBILL.

Peanuzamms comepkanuss yd4eOHOTO TIpeIMETa MPEIoJiaracT COOJI0eHUE
MPUHLNNA CTPOTOM MPEEMCTBEHHOCTH IO OTHOUIEHUIO K coaepxkaHuto kypca OVIL.04
Mamemamuxa Ha CTYIIEHU OCHOBHOTO 00111eT0 00pa3oBaHus.

B 1o ke Bpems yueOHbiit npenmetr OVIL.04 Mamemamuxa nis podeCCHOHAIBHBIX
o0pa3oBaTeNbHBIX OpraHU3aIHil 001a1aeT CAMOCTOSITEIBHOCTBIO U IIEITLHOCTBIO.

PaGouas mnporpamma yuyebHoro mnpenmera OVIL04 Mamemamuxa wuMeeT
MEXIIPEAMETHYIO CBsI3b C 00I1eo0pa3oBaTeabHbIMU yueOHbIMU Tipenmetramu, OVIIL.08
Acmponomus, OVIIL09 Hugopmamuxa, OVIIL 10 Dusuxa, OVILI] Xumus wu
npodeccuonanbubiMu - pucturiuHamMu - OI1.07  Texnuueckas — mexawuxu, OI1.09
DnexmpomexHuxa u 31eKmpoHUKd.

N3yuenue  yueOHoro mnpeamera OVIIL.04  Mamemamuka  3aBepluaercs
MIPOMEKYTOUHOM aTTecTareil B ghopme sxzamera B pamkax ocBoenust [IIICC3 na 6aze
OCHOBHOT'O 00I1IeTO 00pa30BaHMUsI.

1.3 IliianupyemMble pe3yabTaThbl OCBOEHHS Y4eOHOI0 MpeaMeTa

[Tnanupyemblie pe3yabTaThl OCBOCHUS YIE€OHOTO MpeaMeTa:

JAUYHOCMHbIE PE3Y/1bmAmbl.
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- c(hOPMHUPOBAHHOCTh TPEACTABICHUA O MaTEMaTHKE KaK YHHUBEPCAILHOM SI3BIKE
HAyKH, CPEJCTBE MOJICIIMPOBAHHUS SIBIICHUI U IIPOLIECCOB, UAESIX U METONAX MATEMATUKH;
- TIOHMMaHWE 3HAYUMOCTH MATEMAaTUKHU [Ji1 HaydYHO-TEXHHUYECKOIro Iporpecca,
c(OPMHUPOBAHHOCTh OTHOUIEHUSI K MATEMAaTHKE KaK K YacTH O0OIleYeI0BeuYeCcKOM
KyJIbTypbl 4Y€pe3 3HAKOMCTBO C MCTOPHEN pa3BUTHS MAaTEMATHUKH, SBOJIOLUEN
MaTeMaTHYECKUX HJICH;
- pa3BUTHE  JIOTUYECKOrO0  MBINUICHUS, MPOCTPAHCTBEHHOTO  BOOOpPAKEHMUS,
AITOPUTMUYECKON KYJIBTYPbI, KPUTUYHOCTH MBIIIJICHUS] Ha YPOBHE, HEOOXOIUMOM JIJIs
Oynyiied mpoecCHOHATILHON NESITeNbHOCTH, IJsi TPOJOJDKEHUsT oOpa3oBaHUS U
caMo0Opa30BaHMS;
- OBJIAJICHHE MATEeMAaTHYECKUMHU 3HAHUSIMU U yMEHUSIMU, HEOOXOJAUMBIMH B
MOBCEIHEBHOM KU3HU, JJI1 OCBOCHHUS CMEKHBIX €CTECTBEHHO - HAYYHBIX JUCIUIUIMH U
JTUCIUIUIMH MPOGECCHOHANBHOTO UKIIA, JJI MOJy4eHUs o0pa3oBaHUs B 00JIacTAX, HE
TpeOYIOIHUX yriayOJIeHHON MaTeMaTH4YeCKOM MOArOTOBKH;
- TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHUIO, B TOM YHUCJIE CaMOOOpa30BaHUIO, Ha
MPOTSKEHUU BCEU >KU3HM; CO3HATEIHLHOE OTHOIICHUE K HEMPEepPhIBHOMY OOPa30BAHUIO
KaK YCJIOBHIO YCIICIITHON MPO(ECCUOHAIBHON M OOIIECTBEHHOM e TEILHOCTH;
- TOTOBHOCTh M CIOCOOHOCTh K CaMOCTOSTEIBHON TBOPYECKOM M OTBETCTBEHHOM
NeATEIIbHOCTH;
- TOTOBHOCTh K KOJUICKTUBHOM paboTe, COTPYAHHUYECTBY CO CBEPCTHUKAMHU B
o0pa3oBaTeIbHOM, OOIIECTBEHHO MOJIE3HOM, YU4eOHO-UCCIEA0BATEILCKOM, MPOESKTHOU U
JIPYTUX BUJIaX AESTEIbHOCTH;
- OTHOIIIEHHE K TPOQPEeCcCUOHATBLHON AEATEILHOCTH KaK BO3MOXXHOCTH Yy4yacTHUs B
PEIICHUH JIMYHBIX, OOIECTBEHHBIX, TOCYAAPCTBEHHBIX, OOIICHAITMOHAIBHBIX MPOOIIEM;
MemanpeomemHole pe3ynomamol:
- YMEHHE CaMOCTOSITEJIbHO ONPEACNSTh LENU JESITEJIbHOCTH W COCTABJISTH ILUIAHBI
NEATEeIbHOCTH;, CaMOCTOSITEJIbHO OCYIIECTBISATh, KOHTPOJUPOBATh U KOPPEKTUPOBATH
NEATENIbHOCTD; UCIOIB30BaTh BCE BO3ZMOKHBIE PECYPCHI JJISl JIOCTUKEHHUSI TOCTABICHHBIX
neiel W peanu3aluu IJIAHOB JIEATENbHOCTH; BBIOMpATh YCIEUIHbIE CTpaTeruu B

Pa3JINYHbIX CUTYAlIUAX,
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- YMEHHE NPOAYKTMBHO OOIIaThCS M B3aMMOJIEHCTBOBATH B IPOLECCE COBMECTHOU
JESITEIbHOCTH, YYUTHIBATh IMO3ULUHU JPYIMX YYAaCTHUKOB JEATEIbHOCTH, 3()P(PEKTUBHO
paspemiaTh KOH(MIUKTHI;
- BIJIQJICHME HaBbIKaMHU IO3HABATEJIbLHOM, y4e€OHO-MCCIIEN0BATENLCKON U MPOEKTHOU
JESTEIbHOCTH, HAaBBIKAMU pa3pellieHus MpoOJeM; CIOCOOHOCTh U TOTOBHOCTh K
CaMOCTOSATENIbHOMY TIOMCKY METOJIOB PEIICHHs] MPAKTHYECKUX 3a]ad, MPUMEHEHHUIO
pa3IMYHbIX METOJIOB IO3HAHUS;
- TOTOBHOCTb U CIIOCOOHOCTh K CaMOCTOSITEIbHON MH()OPMAIIMOHHO-TI03HABATEILHON
NEATENbHOCTH, BKIIIOYasd YMEHUE OPHUEHTUPOBATHCS B  PA3JIMYHBIX HCTOYHHUKAX
MH(pOpMaUU, KPUTUIECKHA OLIEHUBATH U UHTEPIIPETUPOBATH MH(DOPMALUIO, TOTYYAEMYIO
U3 Pa3JINYHBIX UCTOYHHUKOB;
- BJAJICHHE SI3BIKOBBIMHU CPEACTBAMHU: YMEHHUE SICHO, JOTUYHO M TOYHO U3JIaraTh CBOIO
TOYKY 3PEHMSI, HCIIOJIb30BATh aJICKBATHBIE S3BIKOBBIE CPEICTBA;
- BJAJICHHE HAaBBIKAMM I1O3HABATEIBHOW PEPIIEKCUU KaK OCO3HAHUS COBEPILIAEMBIX
JNEUCTBUN M MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIBTATOB U OCHOBAHMI, TPAHUL[ CBOETO
3HAHUS U HE3HAHUS, HOBBIX NTO3HABATENbHBIX 33/1a4 U CPEJICTB JUIsl UX JOCTHXKEHUS,;
- LEJEeYCTPEMJICHHOCTh B IMOMCKaX W TMPHUHATHH pPELIEHUH, COOOpa3UTEIbHOCTh U
UHTYUIUS,  Pa3BUTOCTh  MPOCTPAHCTBEHHBIX  MPEACTABICHUM; CIIOCOOHOCTH
BOCIIPUHUMATh KPACOTY U TAPMOHUIO MUPA;

npeomemmboie pe3yibmamaol:
- chOpMHPOBAHHOCTH MPEICTABICHUNA O MAaTEMATUKE KaK YaCTH MUPOBOM KyJIbTYPhI U
MECTe MaTeMaTHKd B COBPEMEHHOM LMBMJIM3ALMH, CIOCO0AX ONUCAaHUS SIBICHUN
peanbHOr0 MUpPA Ha MATEMAaTUYECKOM S3BIKE;
- c(hopMHpPOBAHHOCTH MPEACTABICHUI O MaTEMaTHUECKUX MOHATHUIX KaK BayKHEHUIINX
MaTEeMaTHUYECKUX MOJEIAX, MO3BOJISIIONIMX OMUCHIBATh M M3ydaTh pa3HbIE MPOLECCHl U
SBJICHHSI; IOHUMAHUE BO3MOXXKHOCTHM AKCMOMATHYECKOTO IMOCTPOEHUS MAaTEMaTUYECKUX
TEOPHUIL;
- BJAJEHHE METOJAaMM JOKa3aTeJbCTB M aAJITOPUTMOB PEIICHHS, YMEHHE UX

IIPUMECHATH, IPOBOANTH JOKA3ATCIbHBIC PACCYXKICHUSA B XOAC PCIICHUS 3aaa4,
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- BJIaJICHHE CTAHJIAPTHBIMU MPUEMAMH PEUICHUS PAllMOHAJIBHBIX U UPPALMOHATBHBIX,
MOKA3aTEIbHbIX, CTENEHHBIX, TPUTOHOMETPUYECKUX YPAaBHEHUW W HEPABEHCTB, HUX
CUCTEM; UCIIOJIb30BaHUE FOTOBBIX KOMIBIOTEPHBIX MPOrpamMM, B TOM YHCIIE JJi MOUCKA
IyTH PELICHUS U WUTFOCTPALUU PEUICHUs] YPABHEHUN U HEPABEHCTB;
- c(OpPMHUPOBAHHOCTh MPEACTABICHUM 00 OCHOBHBIX IOHATHUSIX MAaTEMaTUYECKOIro
aHaIM3a U WX CBOMCTBAaX, BIAJICHUEC YMEHHUEM XapaKTEPH30BaTh IMOBEICHUE (DYHKITHH,
UCIIOJIb30BaHUE MTOJYYEHHBIX 3HAHUM JJIsSI ONIUCAHUS U aHAJIN3a PEAIbHBIX 3aBUCUMOCTEM;
- BIIQJICHUE OCHOBHBIMH TOHSATUSIMM O IUIOCKUX M MPOCTPAHCTBEHHBIX
reOMeTpUYECKUX (QUTYpax, UX OCHOBHBIX CBOMCTBAX;
- c(hOpMHUPOBAHHOCTh YMEHHUS PACIIO3HABATh T€OMETpUUECKUEe (DUTYPhI HA YEPTExKax,
MOJICJIIX U B PEAIbHOM MHpE; MPUMEHEHHUE U3YUYCHHBIX CBONCTB r€OMETPUUYECKUX (PUTYD
1 (popMyI I pelieHrsi TeOMETPUUYECKUX 3aJ1a4 U 3aJ1ay C MIPAKTUUYECKUM COJICPKAHUEM;
- c(OPMHUPOBAHHOCTh TPEJACTABICHUM O TIpolleccax U SBJICHUSAX, HMMEIOIINX
BEPOSATHOCTHBIA XapakTep, CTATUCTHYECKUX 3aKOHOMEPHOCTSAX B pealbHOM MHUpE,
OCHOBHBIX TMIOHSTUAX JJIEMEHTAPHOW TEOPUM BEPOSATHOCTEN; YMEHUW HAXOIUTh U
OIICHUBATh BEPOSTHOCTU HACTYIUICHUS COOBITHMM B MPOCTEUINHUX MPAKTUYECKUX
CUTYyallUsX U OCHOBHBIE XapaKTEPUCTUKU CITyYalHbBIX BEJTUYUH;
- BIJIQJICHHWE HaBBIKAMU MCIIOJIb30BAHUSI TOTOBBIX KOMIIBIOTEPHBIX MPOTpaMM IMpHU
pelIeHnH 3aad4.

OcBoenue conepkanusi yueoHoro npeamera OVII.04 Mamemamuka oGecrieunBaeT
(bopMHpOBaHHE W pa3BUTUE YHUBEPCAJIbHBIX Yy4ueOHBIX aecTBuil (manee — YVY]) B

KOHTEKCTE MPEEMCTBEHHOCTU (DOPMUPOBAHMSI OOIIINX KOMIIETCHIIHH.

Bujbl yHuBepcaabHbIX Y4eOHBIX AeiiCTBHI O0mme KoMneTeHIUH
(B coorBercTBHEM ¢ PI'OC CITO 1o cnienuaJLHOCTH)
YV .01 JIuuHocTHEIE OK 1. [loHumaTh CyIIHOCTb U COLIUAJIBHYIO
(obecrieunBarOT HEHHOCTHO-CMBICIIOBYIO 3HAYUMOCTb CBOEH Oynyiiel mpodeccuu, NposBIAThH K
OPHUEHTAIUIO 00YJAOLINXCS M OPUEHTALMIO B | HEHM yCTOMUMBBINA HHTEpEC.
COLMAIIBHBIX POJISIX U MEXKJIMYHOCTHBIX OK 3. ITpyHuMaTh peleHns B CTAaHAAPTHBIX U
OTHOILIEHHSIX). HECTaH/IAPTHBIX CUTyalUsIX U HECTH 3a HUX
OTBETCTBEHHOCTb.
OK 8. CaMOCTOSATENBHO ONPENENATD 3a1a4H
npoeccnoHaTbHOTO U IMYHOCTHOTO Pa3BUTHS,
3aHUMAaTbCsA CaMOOOPa30BaHUEM, OCO3HAHHO
IUIAHUPOBATh MOBBIIIEHUE KBAIM(UKALIIH.
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YV /.02 PerynsTuBHbIC
1eJIeTioIaraHue, MiIaHuPOBaHHE,

MIPOTHO3UPOBAHUE, KOHTPOJIb (KOPPEKIIHS),
caMOperyJisiiusl, olleHKa (00ecTeynBaoT
OpraHu3aINI0 00YYAIOLIMMHCS CBOCH
y4eOHOM JEATEITHHOCTH)

OK 2. Opranu3oBbIBaTh COOCTBEHHYIO JIESTEILHOCTD,
BBIOMPATH TUIIOBBIE METO/IbI M CIIOCOOBI BBHITIOJTHEHUS
npodeccHoHANBHBIX 33]1a4, OIICHUBATh UX
3(PEKTUBHOCTD U KAYECTBO.

OK 3. IIpuHumars peuieHus: B CTaHJapTHBIX U
HECTaH/IAPTHBIX CUTYalUsIX U HECTU 33 HUX
OTBETCTBEHHOCT.

YV .03 Ilo3naBaTeabHbIC
(oOecreunBaroT UCCIIEIOBATEIBCKYIO
KOMIICTCHTHOCTh, YMCHHE paboTaTh ¢
uHpopmanuei).

OK 4. Ocy1iecTBisiTh MOUCK U UCTOJIb30BAHUE
nHpopManuu, HeoOXOAUMOM 1 F3PPEKTHBHOTO
BBITIOJTHEHUS PO ECCHOHATBHBIX 33/1a4,
po(heCCHOHATBHOTO ¥ IMYHOCTHOTO PA3BUTHS.

OK 5. Hcnonp3oBaTh HHGOPMAITHOHHO-
KOMMYHHKAITUOHHBIE TEXHOJIOTHUU B
npodeccnoHanbHOM e TENbHOCTH.

OK 9. OpueHTHUpOBATHCS B YCIOBUSAX YaCTOW CMEHBI
TEXHOJIOTHI B MPoQecCHOHAIBHOMN 1eATeIbHOCTH.

YV .04 KoMMyHUKATUBHBIE

(oOecreunBaiOT CONUATLHYIO
KOMITETEHTHOCTb U YU€T MO3UIIMH JIPYTUX
JI0JICH, YMEHUE CIYIIATh U BCTYIATh B
JIMAJIoT, Y4aCTBOBATh B KOJIJICKTUBHOM
00CyXXJIeHIH TTpo0JIeM, B3aMMO/ICHCTBOBATh 1
COTPYAHHYATh CO CBEPCTHUKAMU U
B3POCJIBIMH).

OK 6. PaboTaTh B KOJUIEKTHBE U B KOMaHJE,

3¢ GEKTUBHO 0OIIATHCS ¢ KOJIJIETaMH, PYKOBOJCTBOM,
MOTPEOUTEIISIMH.

OK 7. bpatp Ha cebst OTBETCTBEHHOCTh 32 paboTy
YJICHOB KOMaH Ibl (MOAYMHEHHBIX ), 32 PE3yabTaT
BBINOJHEHUS 3aIaHU M.

1.4 Koin4yecTBO 4acoB Ha OCBOCHHUE MPOrpaMMbl y4eOHOT0 MpeaMeTa

MaxkcumanbHas yueOHast Harpy3Kka oOydatomerocs 324 gaca, B TOM YHCIIE:

- o0s13aTenpHas yueOHas Harpy3ka odydaromierocs 216 gacos;

- caMocTosTeNbHas paboTa oOyuaromierocs: 108 gacos.

B Tom uucne 4YacoB BapHaTHBHOW 4acTu YyuyeOHbIX wukioB [IIICC3 He

MPENYCMOTPEHO.
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2 COAEPKAHUE YYEBHOI'O ITPEIMETA U TEMATHYECKOE

IINTAHUPOBAHHUE

2.1 O0bem yueOHOro mpeaMeTa ¥ BUAbI Y4eOHOH padoThI

Bup yuedHoii padoTbl

O0beM yacoB

MakcumasbHasi ydeOHasi Harpy3ka (Bcero)

459

Oosi3aTennbHas yueOHasi Harpy3Ka (Bcero)

306

B TOM YMCJIC:

J'Ia60paTOpHBIe 3aHATHA

He npeodycMompeHo

MIPaKTUYECKHUE 3aHATUS 32
KOHTPOJIbHBIC PAaOOTHI 22
CamocrosiTesibHasi padoTa o0y4yarouierocsi (Bcero) 108
B TOM YHCIIC:
BBINOJIHCHHUE YIIPKHEHHH 48
MOJIFOTOBKA JJOKJIa1a 40
MOJIrOTOBKa pedepara 20
[TpomexyTouHas arTecTanus B popme IK3aAMeHa

[IpopunbHoe u3ydeHue oOuieoOpazoBaTenbHOrO yueOHoro mnpeamera OVII.04

Mamemamuka OCyIECTBISETCS YAaCTHUUHBIM IEpPEpaACTIPECICHHEM YYeOHBIX 4YacoB U

OT60pOM JUIAKTHYCCKUX CANMHUIL B 3aBUCHUMOCTH OT BAXXHOCTH TEM AJIA CIICHHUAJIBHOCTHU

22.02.06 Csapouroe npou3so0cmeo.
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2.2 TemaTuveckuii JIaH U cojiep:kanue yuedOHoro npeamera OVII.04 Mamemamuka

HanmenoBanue Conep:xxanue yueOHOIro MaTepHuaJia, JJadopaTopHble U MPAKTHYECKHE 3aHATHS, O0beM yacoB YpoBenn
pa3/iesioB M TeM caMocCTosiTeIbHAas padoTa o0yuyalonierocsi, Kypcopasi padora (poekr) (eciu npedycmompeHo) YCBOCHUSA
BBenenne 3
Coaep:xanue yueOHOTo MaTepHaJia 3
1 Martemaruka B HayKe, TEXHUKE, SKOHOMUKE, HH(HOPMAIIMOHHBIX TEXHOJIOTHSIX U MPAKTHUECKON 2 2
JESTEILHOCTH.
2 Ienu u 3agaun M3ydeHHst MaTeMaTUKU Npu ocBoeHnH crnenuanbHocterd CI10.
JlabopaTropHble 3aHATHUS He npedycMOmpeHo
IIpakTHYeckne 3aHATHSA He npedycMompeHo
KouTtpoJbHabie padoThbl He npedycMompeHo
CamocrosiTesibHasi padoTa 00y4awuerocs 1
1 ‘ [lonroroBka pedepara «MaremaTHKa B HAyKe, TEXHUKE U IPAKTUYECKON JESITEIbHOCTI.
Pasjen 1. Pa3Butue noHsTHS 0 YHCIIE 15
Tema 1.1 Pazputue | ConepxaHue yueOHOro Marepuasa 15
MOHATHUA 0 YHUCJIe [lenbie 1 panoOHANIbHBIEC YKCIIa. [[eiCTBUTEIbHBIC YHCIA. 7 2

ApudmeTnueckue IeicTBIS HAl YUCIaMHU.

[IpeoOpa3oBanus JPOOHBIX BBIPAKEHUH.

HpI/I6HI/I)KeHHHe BBIYMCJICHHA.

AOCOII0THAs M OTHOCUTENbHASI TIOIPEHIHOCTH.

beckoneuHo Y6BIB3.IOH_[8.5{ reoMeTpruicCKasd nmporpeccus.

N[OOI AR WIN|EF

KoMmnekcHbie unca.

JlabopaTropHble 3aHATHUS

He npedycmMompeHo

IIpakTH4YecKkHue 3aHATHS 2
1 \ [IpeobpazoBanue anredpandecknux BbIpaKeHUH.

KoHnTpoJibHbIe padoThl 1
1 ‘ PasButre nonsTus o yncne.

CamocrosiTeibHas padoTa o0y4yawouerocs 5
1 BrlnonHEHNE yIIPAsKHEHUM.

2 BrinonHenue ynpaxHeHui.

3 BrlnonHEHNE yIIPAsKHEHU.
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4 BelnonHeHNne ynpasKxHEHUN.
5 ITonroroBka noknana «/lefcTBUS ¢ TOYHBIMU U IPUOJIMKEHHBIMU 3HAYCHUAMH YUCET.
Pa3nea 2. KopHu, crenenu u jorapugmsi 38

Tema 2.1 KopHu, Copnepxxanue yueOHOIo MaTepuasa 18
CTeNneHu U UX 1 Kopenb N-cTenenu u3 yucia. 12
CBOlicTBa 2 CBolicTBa KOPHEH N-CTENEHH.

3 Apudmerrndeckuii KOpeHb N - CTENEHHU.

4 ITpeoOpas3oBanue HaJ apUPMETUIECKUMU KOPHSIMH.

5 [IpeobpazoBanue Hax apuOMETHICCKUMHU KOPHSIMHU.

6 [TpeobpazoBaHre UPPAITMOHATLHBIX BBIPAKCHHIA.

7 ITpeoOpa3oBanue HPPATMOHATBHBIX BBIPAYKCHHIA.

8 CreneHp ¢ paliiOHAJIbHBIM I0KA3aTENIEM.

9 CBOJiCTBa CTENEHHU C pallMOHAJILHBIM [10KA3aTEJIEM.

10 | Crenensb ¢ neliCTBUTENILHBIM IOKA3aTENIEM.

11 | CgoiicTBa CTENEHHU C AEWCTBUTEIbHBIM IOKA3aTEIIEM.

12 | JIelicTBHUS CO CTEIICHIMHU.

JlaGopaTopHble 3aHATHS He npedycMompeHo

IIpakTHyecKue 3aHATHSA 2

1 | peoGpa3oBanue cTeneHHBIX BEIPAKEHMUIA.

KoHTpoJibHbIE padoThI 1

1 | Kopsn, crenenn u ux cBoiicTsa.

CamocrtosiTeibHas padoTa o0yuarouerocs 3

1 BelnonHenune ynpaxxHeHu.

2 [TonroroBka pedepara «croprst BOSHUKHOBEHHS apU(PMETHUECKOTO KOPHS.

3 [TonroroBka pedepara «croprst BOSHUKHOBEHUS apU(PMETHUECKOTO KOPHSD.
Tema 2.2 Copnepxxanue y4eOHOIo MaTepuaJa 20
Jlorapugm yncaau | 1 Jlorapudwmsl. Jlorapudm uncna. 10
€ro CBOMCTBA 2 OcHoBHOE JIorapu(pMuIecKoe TOXJIECTBO.

3 [TpaBuia neiicTBui ¢ Jorapupmamu.

4 Beruuciienue v cpaBHEHHs JOrapu(pMOB.

5 JlecsiTuuHbIe U HATYpaJIbHbIE JIOTAPU(PMBI.

6 ITepexo/1 kK HOBOMY OCHOBAHHUIO.

7 HaxoxxaeHue 3HaueHui jorapudma 1o npou3BoIbHOMY OCHOBAHHUIO.
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8 JlorapudmupoBanve ¥ TOTEHIIMPOBAHNE BBIPAKCHHIA.

9 JlorapudmupoBaHnye ¥ TOTEHIUPOBAHNE BbIPAKECHHIA.

10 | IIpeobpazoBanue jorapu(pMUIECKuX BHIPAKECHHA.

JlabopaTopHble 3aHATHS

He npedycMompeHo

IlpakTHyeckne 3aHATHA 2

2 | Hpeobpasosanne norapudMUUECKHX BBIPAKEHHIA.

KouTtpoJibHbIe patoThl 1

1 \ Jlorapudm yrcna u ero CBOMCTBa.

CamocrosiTesibHasi padoTa 00y4auerocs 7

1 BelnonHenue ynpaxHeHun.

2 BrinonHeHue ynpaxHeHuil.

3 ITonroroBka noknana «Vcropuyeckuii ouepk. BeniectBeHHbIN torapudmy.

4 [TonroroBka noknana «Jlorapudmuyeckast THHEHKAy.

5 ITonroroBka noknana «Tabnuiel J0rapupmMoB U UX HCIIOJIb30BaHUEY.

6 ITonroroBka pedepara «VcTopust BOSBHUKHOBEHUS JIorapudmay.

7 ITonroroBka pedepara «JlorapupmupoBaHue ¥ MOTEHIIUPOBAHUEY.

Paznea 3. IIpsiMble M JIOCKOCTH B IPOCTPAHCTBE 30

Tema 3.1 Conep:xanue yueOHOTo MaTepHuaJa 15
IMapajsienbHOCTH 1 AKCHOMBI CTEPEOMETPUHN U UX IPOCTEHNIINE CIECICTBUS. 7
NPSAMBIX U 2 [Ipu3Hak napayuieaIbHOCTH NPSIMBIX.
NJI0CKOCTeEH 3 B3anMHOe pacnoioKeHue NpsMbIX U INIOCKOCTEN B IPOCTPAHCTBE.

4 [TapannenbHOCTh NPSIMOI ¥ TIIIOCKOCTH.

5 [TapanmienbHOCTh MIIOCKOCTEN.

6 IIpu3Haky 1 CBOMCTBA NMAapalIEIbHbIX INIOCKOCTEN.

7 N300paxkeHnst NpoCTPaHCTBEHHBIX PUTYP.

JlabopaTopHble 3aHATHS He npedyCMOmpeHo

IIpakTnyeckue 3aHsATHS 2

1 | Pemenne THnoBbIx 3a1au.

KoHTpoJibHbIE padoThl 1

1 | MapannensHOCTH IPAMBIX M MIOCKOCTEH.

CamocrosiTesibHas padoTa o0yuyalouerocs 5

1 BeInonHenue ynpaxHeHu.

2 BelnonHeHue yrnpaxHeHun.
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3 [TonroroBka noknana «I'eomerpuueckrue npeodpa3oBaHus IPOCTPAHCTBA: TAPAJUIEIbHBIN
NIEPEHOC, CHMMETPUSI OTHOCUTEIBHO INIOCKOCTH

4 [Toaroroska nokinanga «I'eomerpuueckue nmpeoOpa3oBaHus MPOCTPAHCTBA: NapAJLIEIbHBIN
NIEPEHOC, CHMMETPUSI OTHOCUTEIBHO INIOCKOCTH

5 ITonroroBka pedepara «cTopusi BOSHUKHOBEHHS CTEPEOMETPUIY.

Tema 3.2 Copnepxxanue yueOHOIro MaTepuaJia 15
Ilepnenaukyasp 1 [lepneHuKyIsIpHOCTD NPSMBIX B MPOCTPAHCTBE. 9
HOCTb NPSAMBIX H 2 IlepnieH IUKyYISIpHOCTD NPSIMOM M IJIOCKOCTH B IIPOCTPAHCTBE.
NJI0CKOCTEi 3 [leprieHAMKYSAp M HAKJIOHHASA. YTOJI MEXKAY IIPSMOU U IUNIOCKOCTBIO.

4 Teopema o Tpex nepneHAuKysIsIpax.

5 Penrenue 3a1au Ha NEpHEHANKYJISIPHOCTh TPSIMOM U INIOCKOCTH.

6 [lepnieH TUKYISIpHOCTD IBYX IJIOCKOCTEH.

7 [Ipu3Haky 1 CBOMCTBA NEPIEHIUKYISIPHOCTH IIIIOCKOCTEM.

8 PaccrosiHne Mex 1y CKpelmBaroUMUCS PSIMbIMU.

9 I'eomeTprueckue npeodpazoBaHUs IPOCTPAHCTBA.

JlaboparopHble 3aHATHS He npedycMOmpeHo

IIpakTHyeckue 3aHATHS He npedycmMompeHo

KonTpoJibHbIe padoThI 1

1 ‘ [lepneH MKy pPHOCTD NPSIMBIX M INIOCKOCTEMN.

CamocTosiTe/ibHasi padoTa 00y4aouerocs 5

1 BelnonHenue ynpaxxHeHu .

2 [ToaroroBka noknana «3aBUCUMOCTb MEX/1y MapajliIeIbHOCTBIO U NEPIIEHINKYISIPHOCTHIO

IPSIMBIX M IIJIOCKOCTEN.
3 [TonroroBka noknana «CkpeniuBatoniuecs npsMble. PaccTosiHre Mexay CKpeIuBaOIUMUCS
MPSIMBIMU Y.
4 [ToaroroBka pedepara «OpTOrOHATHLHOE MPOESKTUPOBAHUE).
5 ITonrotoBka pedepara «OpTOroHaIbHOE MPOESKTUPOBAHHEY.
Pasznea 4. KomOunaropuka 14

Tema 4.1 Conep:xanue yueOHOTro MaTepuaJia 14
JIeMEeHTBbI OCHOBHbBIE OHSATHS] KOMOMHATOPHUKH. 7
KOMOMHATOPUKHU [TpaBuna KOMOMHATOPUKH.

3amaun Ha nepedop BapHaHTOB.

AWINPF

ITepecranoBku. Pasmenienns. Coueranusi.
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9) [TepecranoBku. Pazmenienus. Coueranus.
6 ®dopmymna bunoma HeroToHa.
7 CBoiicTBa OMHOMHMHAIBHBIX K03(PUIIMEeHTOB.

JlabopaTopHble 3aHATHS

He npedycMompeHo

IlpakTHyeckue 3aHITHS 2
1 \ Pemenue 3ana4 Ha oACUET YKCiIa pa3MEIIEHUI, IEPECTAHOBOK, COUECTAHH M.
KouTtpoJibHbIe patoThl 1
1 ‘ OneMeHTbl KOMOUHATOPUKH.
CamocrosiTesibHasi padoTa 00y4auerocs 4
1 BelnonHenue ynpaxHeHun.
2 BrinonHeHue ynpaxHeHuil.
3 ITonroroBka poknana «VcTtopusi KOMOMHATOPUKU.
4 IlonroroBka pokiaga «9J€MEHTbl KOMOMHATOPUKH.
Pa3nen 5. KoopauHarsl 1 BEKTOPBI 20
Tema 5.1 Conep:xanue yueOHOT0 MaTepHaJia 10
IIpsamoyroyibHas 1 [IpsimoyronbHas cucteMa KOOPAMHAT B TPOCTPAHCTBE. 5
(aexapToBa) 2 PaccrosiHus MeX Ty TBYMsI TOUKaMHU.
cucrema 3 YpaBHEHHsI INIOCKOCTH U NPSIMON B POCTPAHCTBE.
KoopAnWHAT B 4 ITpeoOpa3oBaHue CHMMETPUH B TPOCTPAHCTBE.
NpoCTPaHCTBE 5 Hcnonp3oBanne KOOPAMHAT NMPU PEIICHUH 3aa4.

JlabopaTopHble 3aHATHS

He npedycMompeHo

Hp AKTHYCCKHUEC 3aHATHUA

He npedycMompeHo

KonTpoJibHbIe padoThI 1
1 \ [IpssMoyronbpHas cucteMa KOOpIUHAT.
CamocrosiTeibHas padoTa o0y4yawumerocs 4
1 BelnonHeHnE yrpaxHEHU M.
2 BrinonHenune ynpaxxHeHuil.
3 ITonroroBka noknana «/lenenue orpe3ka B JaHHOM OTHOIIEHUNY.
4 ITonroroBka nokmnana «IlossgspHbIE KOOPAUHATHD.
Tema 5.2 Bexktopsl | CoaepkaHue y4eOHOI0 MaTepuaJa 10
B IIPOCTPAHCTBE Bexropsl. KoopanHate! BekTopa. PaBeHCTBO BEKTOPOB. 3

CrnoxxeHue BCKTOPOB. YMHOXEHHUE BCKTOpA Ha YHCJIO.

WIN |~

CkayiipHO€ IPOU3BEIEHUE BEKTOPOB.
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JlabopaTopHble 3aHATHS

He npedycMompeHo

IlpakTHyeckne 3aHATHA 2

1 \ Mcnosib30BaHKe BEKTOPOB IPH PEIIEHUH 3a/au.

KonTpoJsbHbIe patoThl 1

1 \ BeKTOops! B IPOCTPAHCTBE.

CamocTtosiTeibHas padoTa o0yuyarouerocs 4

1 BrinosiHeHue ynpaxHeHUi.

2 BrinosiHeHue ynpaxHeHui.

3 ITonroroBka noknana «McTopusi BOSHUKHOBEHUS MIOHATUSL BEKTODY.

4 ITogroroska noknana «BekTopHOE 3a1aHNe NPSAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE.

Pa3nes 6. OcHOBbI TPMTOHOMETPHH 43

Tema 6.1 Coaep:xanue yue0HOro MaTepHaJia 22
OcHoBHBIE 1 Tpuronomerpuueckuil Kpyr. EnMHAYHAs OKPYKHOCTB. 13
TPUTOHOMETPUYECK | 2 Paguannas mepa yria. BpamarenbHoe IBUXKEHHUE.
ue NOHATHUSA U 3 PannanHbBI METO U3MEPEHUS YIVIOB BPALLICHHUS.
TOXKACCTBA 4 CHHYyC, KOCUHYC, TAHT'€HC U KOTAHI€HC YHCIIa.

5 3HaKU TPUTOHOMETPUYECKUX (DYHKIUHN O YETBEPTSIM.

6 @DopMyITBI TPUBEICHHUSI.

7 DOopMyJIBI CIOKEHHUS.

8 @DopMyJIbl CyMMBI U pa3HOCTH TPUTOHOMETPUUECKUX (QYHKIUH.

9 @opMyIbl JBOMHOTO apryMEHTa.

10 | ®opmyBl TOTOBUHHOTO apryMEHTA.

11 | IIpeobpazoBaHue CyMMBbI TPUTOHOMETPUYECKUX (QYHKIUI B TPOU3BEICHNE U TPOU3BEICHUS B

CYMMY.
12 | IIpeobpa3zoBaHMe CYMMBbI TPUTOHOMETPUUYECKHUX (DYHKIIMH B IPOU3BEICHHE.
13 | IIpeobpa3zoBaHue NpOU3BEICHUS TPUTOHOMETPHUECKUX (DYHKIIMH B CyMMY.

JlabopaTropHble 3aHATHSA

He npedycMompeHo

IIpakTHYecKkHue 3aHATHS 2
1 \ IIpeobpa3zoBaHue TPUTOHOMETPUUYECKUX BBIPAKEHUM.

KoHTpoabHbIe padoThl 1
1 ‘ OcHOBHBIE TPUTOHOMCTPHUYCCKUEC IMOHATHA U TOXKIACCTBA.

CamocrosiTeibHas padoTa o0y4yawouerocs 6

1

‘ BelnonHeHue yrnpaxHeHun.
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BelnonHeHue ynpaxxHeHuu.

BrinosiHeHue ynpaxHeHUi.

IToaroroBka pedepara «OCHOBBI TPUTOHOMETPHI.

IToaroroBka pedepara «OCHOBBI TPUTOHOMETPHI.

IlonroroBka pedepara «Cdeprueckas TPUTOHOMETPUSI.

Tema 6.2
Tpuronomerpuuec
KHe YPABHEHUS U
HepaBeHCTBa

oJICpKaHuE yqeﬁnoro MaTepuaJjia

21

ApKCUHYC, apKKOCHHYC YHCIIa.

ApKTaHI'€HC, apKKOTaHI€HC YncIa.

Pemenne ypaBHeHuii Buga y= C0S X.

Pemenue ypaBHeHnuit Bujia y= COS X.

Perrenue ypaBHeHuit Buaa y=sin X.

Pemenrie ypaBHeHu# Braa y=sin X.

Pemenne ypaBHenuit Buja y=tg X.

Pemienue ypaBHenuit Buja y=ctg X.

OONOOTPAWNRFRPAISOOAWN

Pemenne TpUroHOMETpUYECKUX YPAaBHEHUH U CHCTEM YPABHEHUM.

[HEN
o

TpI/IFOHOMeTpI/I‘leCKHC HCPAaBCHCTBA.

10

JlabopaTopHble 3aHATHS

He npedycMompeHo

IIpakTHyeckue 3aHATHSA 2
1 | Pemenne npocTeiinmx TPUrOHOMETPHYECKHX HEPABEHCTB.

KonTpoJbHbIe padoThl 1
1 | Tpuronomerpuueckue ypaBHEHHS H HEPABEHCTBA.

CamocrtosiTeibHas padoTa o0yuarouerocs 8
1 BelnonHenue ynpaxxHeHU .

BeInonHenue ynpaxHeHu .

2

3 BrinonHenune ynpaxHeHuil.

4 ITonrotoBka pokiana «VcTopus TpPUTOHOMETPHUH, €€ POJIb B U3yUEHUU €CTECTBEHHO-
MaTeMaTHYECKHUX HAYK».

o1

ITonrotoBka pokiana «OOpaTHbIE TPUTOHOMETPUUYECKHE (DYHKIIUMY.

(op]

ITonroroBka noknana «IIpocrelinire TPUrOHOMETPUYECKUE YPABHEHUSI U HEPABEHCTBAY.

7 IToxroroBka pedepara «OCHOBHBIE COOTHOIICHUS JJIs1 OOPATHBIX TPUTOHOMETPUUECKUX
(GYHKIIMH U UX IPUMEHEHHE).

8 IToxroroBka pedepara «OCHOBHBIE COOTHOIICHUS JJIs1 OOPATHBIX TPUTOHOMETPUUECKUX
GYHKIIUMI U UX IPUMEHEHHE.
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Paszpnen 7. DyHKUMHU, HX CBOMCTBA U rpauKu

26

Tema 7.1
DYyHKUUH, UX
CBOMCTBA M
rpaguxku

Conep:kanue y4eOHOT0 MaTepuaJia

15

OO6nacTp onpeneneHuss ¥ MHOKECTBO 3HAYCHUHN (PYHKITUH.

I'paduk pynkmuu. [loctpoenne rpadukoB GyHKITUH.

MOHOTOHHOCTB, YCTHOCTH, HCYCTHOCTD, OIrPaHUYCHHOCTD, ICPUOJUIHOCTD (I)yHKHI/II/I

ITpomexyTku Bo3pacTaHus v yobiBanus. Hanboubiiee n HanMeHbIee 3HaueHUsT QyHKITIH.

[Ipumeps! pyHKIIMOHAIBHBIX 3aBUCUMOCTEHN B peaibHbIX Mpolieccax.

[ToHsATHE O HENIPEPBIBHOCTH (DYHKIIHH.

Ob6nacTh onpeneneHus, 06JacTh 3HaUeHU oOpaTHol GyHkimu. ['paduk obpaTHoM QyHKINU.

N0 WINF-

[IpuMepsl 3aBUCHMOCTEN MEXAY IEPEMEHHBIMU B PEAIBHBIX IIPOLIECCAX.

JlabopaTropHble 3aHATHUS

He npedycMoOmpeHo

IIpakTH4yeckue 3aHATHS

He npedycMOmpeHo

KoHTpoJibHbIe padoThl

1

ODyHKIMH, UX CBONCTBA U rpauKu.

1

CamocTosiTe/ibHasi padoTa 00y4aonierocs

Brimonnenue ynpax(HeHI/Iﬁ.

BeInonHenue ynpaxHeHu .

ITonroToBka Jokiaaa «AprumMeTnyeckue onepauuy HaJ QyHKIUSIMHIY.

ITonroroBka nokinana «CrnoxxHasi QyHKIHUS (KOMIO3HULIUS)».

ITonroroBka noknana «O603HaueHNs QYHKIIMU U CIIOCOOBI 3aJIaHUS».

OO WINEF

IlogroroBka pe(pepaTa ((OHpe,HeHeHI/IHZ HHTCJUICKTYAJIbHOC U TCOPECTUKO-MHOXKCCTBCHHOC).

6

Tema 7.2
CreneHnble,
noKasareJibHbIe,
Jorapupmuyeckue u
TPUTOHOMETPH
yecKkue QPyHKIHHU

Coaep:xanue yueOHOTro MaTepuaJia

11

CrenenHas pyHKIUS, €€ CBOWCTBA U IpadUK.

IlokazarenpHas QyHKIIMSI, €€ CBOMCTBA U IpaduK.

Jlorapudmuueckasi pyHKIMs, €e CBONCTBA U rpaduk.

Tpuronomerpuueckue QyHKIUH.

QB |WN|F-

[IpeobpazoBanus rpaduxos. [lapannenbHbIN TEPEHOC, CHMMETPUSI OTHOCUTEIIBHO OCEH
KOOpPJIMHAT.

JlabopaTropHble 3aHATHSA

He npedycMompeHo

IIpakTHYecKHe 3aHATHS 2
1 ‘ [Toctpoenune rpadukoB pyHKIHH.
KoHnTpoJibHbIe padoThI 1

1

‘ CreneHHble, IOKa3aTeNbHbIE, JorapuMUUecKrie U TPUTOHOMETPUUECKHE (PYHKIINU.
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CamocTtosiTebHas padoTa o0yuyarouerocs 3
1 | BeimosHeHHE yIIpaKHEHUH.
2 | BommonHeHue ynpaxxHeHUH.
3 | lloaroroBka nokinana «CBs3aHHBIC ONPEICNICHNS: CY)KEHUE U IPOJIOJDKEHUE (DYHKIIUN.

Pa3en 8. MHOrorpaHHMKM M KpyrJible Tejia 35

Tema 8.1 Coaepxxanue yueOHOIro MaTepuasa 18

MHororpaHHuKH MHororpasssle yriibl. BolTyK/ible MHOTOTPaHHHUKH. 10
IIpusma. [IpaBriibHas npusma.

[Tapamnenenunen. CBolicTBa napajuieIenune1a.

[TpsimoyronpHbIi mapauenenunen. Kyo6.

IInpamua.

[IpaBuiibHas nupamuaa. Y ceueHHas nMpaMuia.

HaxoxaeH1ne 0CHOBHBIX 3JIEMEHTOB MHOT'OI'PaHHUKOB.
IlocTpoeHne ceueHnii MHOTOTpaHHHUKOB.

Bunel cumMmerpuii B npoctpancTBe. CUMMETPUSI MHOTOTPAHHUKOB.
[IpencraBieHye 0 NPaBUIbLHBIX MHOTOTPAHHUKAX.

OO |NOOTAWIN|F-

[HEN
o

JlabopaTropHble 3aHATHUS He NPedyCMOmpeHO

IlpakTHyeckne 3aHATHSA He npedycMompeHo

KonTpoJibHbIe padoThI 1
1 ‘ MHOrOrpaHHMKH.

CamocrosiTeibHas padoTa 00y4yawoumerocs 7
BeInonHenue ynpaxHeHu .

BelnonHenue ynpaxxHeHU .

ITogroroBka noknana «I'eoMeTpuyecKre CBOMCTBA MHOTOTPAHHUKOBY.
ITogroroska noknaga «lIpaBuiabHBIE MHOTOMEPHBIE MHOTOTPAHHUKI.
ITogroroska nokinana «IIpaBUiIbHbIE MHOTOMEPHBIE MHOIOTPAHHUKWY.
[TonroroBka pedeparon «McTopusi MHOTOrpaHHUKOB.

ITonroroBka pedepara «KomOnHATOpHBIE CBOMCTBA MHOTOTPAHHUKOBY.

~N OO~ WN|IEF

Tema 8.2 Tesia n Conep:xanue yueOHOTro MaTepuaJia 17

NMOBEPXHOCTH Humuaap. 8
BpalllcHUuHA Ceuenus UINHAPA INIOCKOCTSIMH.
Konyc.

Y cedeHHBI KOHYC.

AIWON
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CeueHure KOHYyCa INIOCKOCTSMH.

[ITap. Ceyenue mapa mioCKOCThIO.

Cummetpus mapa. KacarenbHast IJ10CKOCTb K 1IapYy.

||| O

OceBbI€ CCUCHHS U CCUCHU, MapaJlJICJIbHBIC OCHOBAHHIO.

JlabopaTtopHble 3aHATHSA

He NpedycmMompeHo

IIpakTHYyecKue 3aHATHS 2

1 | Ocesrle ceuenus u ceuenns napaiienbHble OCHOBAHHIO.

KoHTpobHbIe padoThl 1

1 | Tena u noBepxnocTH Bpamenus.

CamocrosiTeibHas padoTa o0yuyarouerocs 6

1 BeinonHenue ynpaxHeHuUH.

2 BeInonHenue ynpaxHeHui.

3 IlonroroBka noknana «Mcropust Mepbl 00beMay.

4 ITonroroBka nokiana «CUMMETpUs TeJl BpAIIEHUs.

5 [Toaroroska pedepara «OceBbie CEUCHUS U CEUEHUS, NTApAJUICITbHBIE OCHOBAHUIO.

6 ITonroroBka pedepara «M3mepeHns U UX KIacCUPUKALHY.

Pa3nea 9. Hauana maTtemaTn4yeckoro aHajausa 43

Tema 9.1 Copepxanue y4eOHOIro MaTepuasa 13
IHocaenoBarenbHo |1 ITocnenoBarenbHOCTH. CriOcOOBI 33 JaHMsI YMCIOBBIX OCIEI0BATEIbHOCTEN. 5
CTH M UX nmpegeanl | 2 CBoIICTBa YHUCIIOBBIX MOCJIEI0BATEILHOCTEN.

3 IToHsaTHE O Mpesese Mocae10BaTeIbHOCTH.

4 CymiecTBOBaHUE TIpeieIia MOCIeI0BATEILHOCTH.

5 HenpepsiBHOCTh pyHKIIMHU. TOUYKHM pa3phiBa.

JlaboparopHble 3aHATHUS He npedyCMOmpeHo

IIpakTHYecKHe 3aHATHS 2

1 ‘ Brruncnenue npeznena GyHKIHMH.

KoHTpoJibHbIe padoThl 1

1 | IocnenoBaTensHOCTH 1 HX IPEIEIbL.

CamocrosiTeibHas padoTa o0yualouerocs 5

1 BelnonHeHue yrnpaxHeHun.

HO)IFOTOBKa nokiamga «YwmcimoBas IOCIe0BaTeIIbHOCTEY.

2
3 ITonroroBka goknaga «CrnocoObl 3a/1laHUsI YHCITOBOW TOCTIETOBATEIBHOCTI.
4 [Toaroroska pedepara «IIpenen mocaeq0BaTETHLHOCTH.
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9) \ IToaroroBka pedepara «Brrauciienne npeaenoB. Penienne cMEnIaHHbIX 3a1a9yy.

Tema 9.2 Coaep:xkaHue yueOHOro MaTepHaJia 15
IlpousBonHasi mee |1 [TonsaTue 0 mpou3BOJHON QYHKINH, €€ TCOMETPUIECKUNA U (PU3HUUECKUI CMBICIT. 7
NpUMeHeHue 2 ITpaBuia BEIYMCIICHUS TPOU3BOIAHBIX.

3 [Tpoun3BoHBIE CIIOKHON (DYHKITHH.

4 HenpepwiBHOCTh dyHKIMN. KacarenpHas k rpaduky GyHKIHUI.

5 [Tpusnak Bo3pactanus (yobiBanus) pyHnkiuu. Kpurnueckne ToUku QyHKIUH.

6 Haubosnbiiee n HanMeHblee 3HAYCHUS (DYHKITHH.

7 [IpumeHeHne mpou3BOIHOM K HCCIEIOBAHUIO (DYHKITUH.

JlabopaTropHble 3aHATHUS He npedycMOmpeHo

IIpakTHyecKue 3aHATHS 2

1 ‘ Brruncnenme npon3BoaHON QYHKITHH.

KonTposbHbIe padoThl 1

1 | Ipowussoxnas u ee npumenenue.

CamocrosiTeibHasg padora 00yuyaronerocst )

1 Brinonnenue ynpaxHeHuil.

2 BrinonHenune ynpaxHeHuil.

3 [TonroroBka noknana «llonstue nuddepenipana 1 ero NPUIOKEHUSI.

4 ITonroroBka nokinana «I[IpuMeHeHre MpOU3BOIHOM K UCCIIEAOBAHUIO (QYHKITUII.

5 [TonroroBka pedepara «IIpousBoaHas GyHKIHN».
Tema 9.3 Copepxanue yueOHOIro MaTepuasa 15
IlepBooOpa3Has u [TonsiTHe nepBoOOpa3HOM. 7
HHTerpaJj ITpaBuia HaXx0XJIEHHsI IEPBOOOPA3HBIX.

[lmomaae KpUBOJIMHEWHOW TPaAICIUK.

Wnrerpan. ®opmyna Herorona - JlelibHuna.

OnpeneneHHblil HHTerpal.

Brrunciienne mHTErpana.

~N OO~ WN|IEF

HpI/IMeHCHI/IC HWHTCI'pajia B (I)I/I3I/IKC U TCOMCTpPHUH.

JlabopaTopHble 3aHATHS

He npedycMompeHo

IIpakTHYecKHe 3aHATHS 2
1 \ Brrunciienne miomanei ¢ noMoIbo HHTErpaa.

KoHnTpoJibHbIe padoThI 1
1 ‘ IlepBooOpasHas M UHTETpall.
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CamocTtosiTeibHas padoTra o0yuyarouerocs )
1 BrinosiHeHue ynpaxHeHUi.
2 BrinosiHeHue ynpaxHeHui.
3 ITonroroBka nokinana «VHTErpupOBaHUE 1O YACTIM.
4 IToaroroBka noknana «IIporcxoxaeHne NOHITHs ONPEICICHHOTO HHTETPaa.
3) ITonroroBka noknana «l[IpuMeps! mpuMeHeHUs: HHTErpayia B GU3UKE U TEOMETPHI.
Pa3nen 10. U3mepenusi B reoMeTpuu 14
Tema 10.1 Copnepxxanue yueOHOro MaTepuasa 14
HN3mepenus B 1 O6beM u ero nzmepenue. O6beM Kyda, IPSIMOYTOJIHHOTO MapaJuleNenuneia, IPU3MbL. 7
reoMeTpuu 2 O06beM nUpaMuJIbI.
3 O6bem mumHapa. O6beM KoHYyCA.
4 O6beM mapa. O0BEM MIAPOBOTO CETMEHTA M CEKTOPA.
5 [Tnomans 60KOBOI MOBEPXHOCTH LIMJIMHJPA, KOHYCA.
6 [Tnomane chepsr.
7 [Tomo6ue Ten. OTHOMICHUS TUIONIAICH TOBEPXHOCTEH U 00BEMOB IMOAO0HBIX TEII.
JlabopaTopHble 3aHATHS He npedycMompeHo
IIpakTHyecKue 3aHATHSA 2
1 | Beruncnenue 06béma Ky6a, IPU3MBL, THPAMIIBL.
KonTpoJibHbIe padoThI 1
1 ‘ N3mepenus B reoMeTpun.
CamocrosiTeibHas padoTa o0y4yawumerocs 4
1 BeInonHenue ynpaxHeHu .
2 BelnonHenue ynpaxxHeHU .
3 ITonroroBka pedepara «cTopusi pa3BUTHS KOHTPOJIEHO-U3MEPHUTEIBHBIX TIPHOOPOBY.
4 [Toaroroska pedepara «OTHOIIEHUS TJIOMIAIEH TOBEPXHOCTEH U 00BEMOB MTOJOOHBIX TEJ.
Pa3nes 11.9/1eMeHTHI TEOPHH BEPOSATHOCTEH. DJIEMEHThI MAaTeMATHYECKON CTATHCTHKHU 17
Tema 11.1 Conep:xanue yueOHOro MaTepuaJia 12
JIeMEeHThbI TeOPpUH ITonsatue BeposaTHOCTH cOObITHS. CBOICTBA BEPOSITHOCTEN COOBITHIA. 8
BEpPOSITHOCTEH CroxeHue M1 YMHOKEHUE BEPOSITHOCTEN.

Pemenue HpOCTCﬁH.IHX 3aaa4 Ha OMPCACIICHUC BCPOATHOCTH C UCITIOJIb30BAHHUC TCOPEM.

TTousTre 0 HE3aBUCUMOCTH COOBITHHA.

OTHOCHTENbHAS YACTOTA COOBITHH. Y CII0BHAS BCPOATHOCTE.

OO~ WINF

I[I/ICKpCTHaSI cnyqaﬁHa;I BCJIMYNHA, 3dKOH €€ PACIIPCACIICHH.
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7 UucioBble XapaKTEPUCTUKU JUCKPETHOM CIIy4aliHOW BEJIMYUHBI.

8 [Tonsatue o 3axK0HE OOJIBIINX YHCEI.

JlabopaTopHble 3aHATHS

He npedycMompeHo

HpaKaneCRne 3aHATHSA

He npedycmMompeHo

KonTtpoJibHbIe patoThl 1
1 ‘ DJIEMEHTHI TEOPUH BEPOSITHOCTEH .
CamocrosiTesbHasi padoTa 00y4arierocs 3
1 BelnonHenue ynpaxxHeHun.
2 BeinonHenue ynpaxHeHui.
3 [lonroroBka noknaga «OCHOBHBIE IOHSTHSI TEOPUU BEPOSTHOCTIY.
Tema 11.2 Coaep:xanue yueOHOro MaTepHaJia &)
DJIeMeHTbI 1 IIpencraBneHue JaHHBIX, FeHEpalibHAsi COBOKYITHOCTh, BEIOOPKA, CpeiHee apupMeTUYEeCKOoe, 1
MAaTEeMATHYEeCKOM MeanaHa.
CTATHCTHKH JlaGopaTopHble 3aHATHS He npedycMompero
IIpakTHYecKkue 3aHATHS 2
1 | Pemenue npakTHuecknx 3a1au ¢ IPUMEHEHHEM BEPOSTHOCTHEIX METOJIOB.
KoHTpoJibHbIe padoThI He npeodycMOmpeHo
CamocrosiTeibHas padoTa o0y4yawumerocs 2
1 BeInonHenue ynpaxHeHu .
2 ITonroroBka noknana «lIpukiagHas CTaTUCTHKAY.
Pa3nes 12. YpaBHeHHS W HEPaBEHCTBA 26
Tema 12.1 Conep:xanue yueOHOTro MaTepuaJia 10
YpaBHeHnus u YpaBHeHue. Pemienne ypaBHeHus. PABHOCHIIBHOCTS. 5
CHCTEeMBbI WppanmoHansHbie ypaBHEHUS.
yYPaBHeHMil

TpuroHomeTpuyecKkue ypaBHEHHUSI.

1
2
3 Jlorapudmuueckue ypaBHEHHUsL.
4
5

Cucremsl ypaBHeHHH. OCHOBHBIE IPUEMBI PEILICHUM.

JlabopaTropHble 3aHATHSA

He npedycMompeHo

IIpakTnyeckue 3aHATHS

He npedycMompeHo

KonTpoJibHbIe padoThI 1
1 ‘ YpaBHEHHUsI I CUCTEMBI YPABHEHUM.

CamocrosiTeibHas padora o0yuyaronerocs 4
1 ‘ BeInonHenue ynpaxHeHu.
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BelnonHeHue ynpaxxHeHuu.

ITonroroBka pedepara «McTroprs BOSBHUKHOBEHUS! ypPaBHEHUI.

AN

IToxroroBka pedepara «MeTobl pelICHUS] ypaBHEHUI.

Tema 12.2 Copnepxxanue yuyeOHOIro MaTepuasa 13
HepaBencrBa 1 HepaBenctBa. PaBHOCHMIIBLHOCTH HEPABEHCTB. 6

2 PannonansHble HEpaBeHCTBA.

3 Tpuronomerpuyeckrue HepaBeHCTBA.

3) IToka3zarenbHble HepaBeHCTBA. Jlorapudmuueckue HepaBeHCTBA.

5 CucTteMbl HEPABEHCTB.

6 Pernrenne HepaBeHCTB.

JlabopaTropHble 3aHATHUS He npedycMOmpeHo

IIpakTHYecKue 3aHATHS He npeodycMompeHo

KonTposbHbIe padoThl 1

1 | HepaBencrsa.

CamocrosiTeibHas padoTa o0yuyaroumerocs 6

1 BeinonHenue ynpaxHeHui.

2 BrinonHenune ynpaxHeHuil.

3 ITonroroska noxnana «VcToprst BOSHUKHOBEHHS HEPABEHCTB.

4 ITonroroBka 1oki1azoB «MeTo/ibl pellieHNs] HEPaBEHCTBY.

5 ITonroroska noknanoB «HepaBeHncTBa ¢ 1ByMst nepeMeHHbIMH. CIIOCOOBI UX PELICHUSI.

6 ITonroroBka nokianoB «HepaBeHCTBaA ¢ MOIYIISIMIY.
Tema 12.3 Conep:xxanue yueOHOTro MaTepuaJia 3
Oo6o0maromee JlabopaTopHbIe 3aHATHS He npedycMompeHo
NOBTOpPEeHHE IIpakTHyecKue 3aHATHSA 2

1 | BemonHeHnue BapHaHTOB SK3aMEHAIMOHHBIX PaGoT.

KoHnTpoJibHbIe padoThl 1

1

\ Hrorosas pabota 3a 1 kypc.

CamocrosiTeibHas padora o0y4yawouerocs

He npedycMompeHo

Bcero

324
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2.3 Conep:xanne npopuibLHOM cocTaBiasoIIeii

Hns  cnenumansHoct  22.02.06  Ceéapounoe  npouzeoocmeo  npoduibHas
cocTaBJsitolasi odmieo0pazoBarenbHOTO yueOoHoro mpeamera OVIL04 Mamemamuka
peaynzyeTcs 3a CYET yBeIMUEHUs TITyOUHBI (POPMUPOBAHUS CUCTEMBI YUEOHBIX 3aJaHHI
TaKUX JUIAKTHYECKUX €IUHUL TEM IporpaMMsl: Pazsutue nonsatus o uncie, llpsmelie n
IJIOCKOCTH B TmpocTpaHcTBe, KomOunatopuka, Koopaunatel u BekTOpbl, OCHOBBI
TpuroHomerpuu, Hagama wmarematudeckoro asamusa, l3MmepeHHs B TIeOMETpHH,
BXOJLIIMX B MpoduiabHOE cojaepkaHue. 1o obecrneunBaeT 3P (HEKTUBHOE
OCYUIECTBJICHUE BBIOPAHHBIX IIEJIEBBIX YCTAHOBOK, OOOTalllEHWE pa3IU4YHBbIX (HopM
yuyeOHON JESITEeTbHOCTH 3a CU€T COIVIACOBAHUS C BEOYLIMMHU JI€ATEIbHOCTHBIMU
XapaKTEpPUCTHKAMU BBIOPAaHHOM CIEUATbHOCTH.

[IpodpunbHas cocraBnstomas ydyeOHoro npenmera OVIL04 Mamemamuxa nis
cnenuainbHoct  22.02.06  Ceapounoe npou3goocmeo  peanuszyercs 3a  Cuér
WCIIOJIb30BAaHUSI MEXKIIPEAMETHBIX CBSA3€H C Y4YEOHBIMH IpeaMeTaMu OVIIL.08
Acmponomus,  OVIL09 Hugopmamuxa, OVIILI0 Duszuxa, OVII.1l Xumus, un
npodeccnonanbupiMu  auctuiuimHaMu - OIL07  Texuuueckas mexanuxu, OI1.09
OnexmpomexHuxa u 31eKMpOHUKA, 3a CUET YCWICHHS M PACUIMPEHHS MPUKIATHOTO
XapaKTepa U3y4YeHUs MaTEMAaTHKH, a TAK)KE 3a CUET NPEUMYILIECTBEHHON OpPUEHTalUU
Ha HAy4YHbId CTWJIb ITO3HABATEJIbHOM JAESITENBHOCTH C YYETOM TEXHOJIOTUYECKOTO
npoduis BEIOpaHHOM CIIeIMATBHOCTH.

[IpodunpHas HanpaBIECHHOCTh OCYILECTBISETCS TAaKXKe MYyTEM YBEIMUYEHUS JIOJIU
CaMOCTOSATENIbHOM pa0OThl 00YYAIOIIMXCS, PA3IUYHBIX (OpM TBOpUECKOW pPadOTHI
(MONTOTOBKM H 3alUThl pedepaToB, OKIANOB), PACKPBIBAIONIMX BaXXHOCTh H
3HAYUMOCTb OYyyIlIel CTIeMaTbHOCTH.

TemaTuyeckuil KOHTPOJIb 3HAHUN OOYYAIOLIMXCS OCYLIECTBISIETCS MPOBEACHUEM
KOHMPOIbHBIX padoom.

[IpomexxyTOUHBIN KOHTPOJb IPOBOAUTCS B (hOPME IK3aMEHA.
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3 YCJIOBUS PEAJIMBAIIUU ITPOI'PAMMBI YUEBHOT'O ITIPE/IMETA
3.1 TpeGoBanuss K  MHHMMAJBLHOMY  MATEPHAJbHO-TEXHUYECKOMY
o0ecrne4eHn 10
Peanuzamus pabGoueit mporpammbl yuebHoro mpeamera OVIIL04 Mamemamuxa
TpeOyeT HaMuuus yueOHoro kabunera Mamemamuxka.
O6opynoBanne yueOHOTO KaOMHETA:
- M0CaJ0YHbIC MECTA MO KOJUYECTBY 00YUaIOIIUXCS;
- pabouee MecTO MpernoaBaTes;
- KOMIUIEKT y4eOHO-HArJsIIHbIX oco0uii «MartemaTuka»;
- KOMIUICKT JUCKOB C O0YUYaIOIIMMH U KOHTPOJIUPYIOIIUMHU IPOrpaMMaMH,
- TIpe3eHTAaIluU 0 TeEMaM Kypca
TexHuyeckue cpencTBa 00ydeHuUs:
- KOMIBIOTEP C JIMIIEH3UOHHBIM MMPOTPAMMHBIM 00€CIIEYeHUEM U

MYJIBTUMEIHATIPOEKTOP.

3.2 UudopmanmoHHoe odecnevyeHue 00yueHus
OcCHOBHbBIE HCTOYHUKH:
s nmpenogaBateJiei

1. AnexkcanapoB A.Jl., Bepuep A.JL, Pweoxkux B.M. T'eomerpus (0a3oBbiii u
npodunbhbiit ypoBuu). 10—11 k1. 2016.

2. Aranacsu JI.C., byry3oB B.®., Kagomues C.b. u ap. 'eomerpust (0a30Bbiii u
npoduibHbIi ypoBHu). 10-11. — M., 2016.

3. Konsarun F0.M., Tkauea M.B, ®enepora H.E. u ap. mox pen. Xumxaenko A.b.
Anrebpa M Hayaja MaTeMaTHyeckoro aHainu3a (0a30BbIM U NPODUIBHBIN
ypoBHu). 10 k1. — M., 2016.

4. Hukonsckuit C.M., IloranoB M.K., PemeraukoB H.H. u ap. Anre6pa u Havana
MaTeMaTUYeCKOro aHanu3a (6a3oBelil U pouiibHbINA ypoBHHU). 11 k1. — M., 2017.

5.  Huxonsckuit C.M., TloramoB M.K., PemeraukoB H.H. u ap. Anre6pa u Havana
MaTeMaTH4YeCKoro aHaiu3a (6a3oBblid U MpoduibHbINA ypoBHH). 10 ki1 — M., 2017.

6. Iapeirun N.®. I'eometpust (6a30BbIit ypoBeHs) 10—11 k1. — 2016.
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10.
11.

12.

13.

14.

15.
16.

s oOyuarommuxcst
Amumos 1. A. u ap. MartemaTuka: anredpa U Hauajga MaTeMaTUYECKOTO aHAJIN3a,
reomeTpusi. Anrebpa W Hadalla MaTE€MaTHYecKoro aHanu3a (0a3o0BbI U
yrayonennbii yposau).10—11 kmaccer. — M., 2018.
Atanacsa JI. C., byry3oB B. @., Kagomnes C. b. u ap. MaremaTtuka: anredpa u
Hayajla MaTemaTtuueckoro anamusa. [eomerpus. ['eomerpust (6a30oBbIi U
yrayosieHHbId ypoBHH). 10—11 kmaccel. — M., 2018.
bammMaxos M. U. Marematuka (0a30Bbii ypoBeHb). 10 kiacc. — M., 2017.
bammakoB M. Y. Maremartuka (0a30Bbiii ypoBeHb). 11 kimacc. — M., 2017.
bammako M. M. MartemaTtuka (6a3oBbiii ypoBenb). 10 kimacc. COOpHUK 3ajad:
ydyebHoe mocodue. — M., 2017.
bammako M. . MaremaTtuka (6a30Bbiii ypoBeHb). 11 kmacc. COOpHUK 3aaay:
yaeOHoe rmocooue. — M., 2017.
I'yceB B. A., I'puropseB C. I'., UBonruna C. B. MaremaTtuka s npodeccuit u
CHEIUATBLHOCTEH COIMATbHO-O9KOHOMUYECKOTO Tpoduiis: ydyeOHUK JUIsl CTYA.
yupexaeHuit cpea. npod. oopazoanus. — M., 2017.
Konsarun 1O. M., TkaueBa M. B, ®enepora H. E. u ap. Martemartuka: anredpa u
HayaJla MaTeMaTUYECKOTO aHanm3a. Anredpa U Havajga MaTeMaTHYEeCKOTO aHajIn3a
(6a30BbIM 1 yriyOsneHHbId ypoBHU). 10 kiace / mox pen. A. b. XKuxyenko. — M.,
2018
Konmoropos A.H. AnreOpa u Hayana MaTeMaTudeckoro aHanusa.- M.2018

IToropenor B.I' u np. I'eomerpus. 7 -11 k. — M., 2017.

HNuTepHeT-pecypcesbl:

17.

18.

19.
20.

www. fcior. edu. ru (MHpopManMOHHBIE, TPEHUPOBOUYHBIE U KOHTPOJbHBIC
MaTepHabl).

www.  school-collection. edu. ru (EguHas  KOMJICKIMH  IU(PPOBBIX
00pa3oBaTeNbHbIX PECYPCOB).

www.booksgid.com - Books Gid. DiekTponHas oubnmuoTeka.

window.edu.ru - EauHoe oKHO A0CTyMa K 00pa3oBaTeIbHBIM Pecypcam.
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4 KOHTPOJIb 1 OLHEHKA PE3YJBbBTATOB OCBOEHUS NTPOI'PAMMBI
YYEBHOI'O ITPEMETA
KouTtponb u oneHka pe3yabTaToB OcCBoeHMsI ydeOHoro mpeamera OVIL04

Mamemamuxa OCYIICCTBIIACTCA IMpCrogaBaTciicM B mponecce IMPOBCACHUA

IMPAKTHICCKUX 3aHﬂTHﬁ, TCCTUPOBAHHA, ad TaAKXKC B PC3YIILTATC BBIIIOJTHCHUA

O6y‘-IaIOH_II/IMI/IC$I WHAWBUAYAJIbHbIX BaHaHHﬁ, ITPOCKTOB, HCCHGI[OBaHI/Iﬁ.

PC3YJIBTaTI)I O6y‘IeHI/IH PaCKPBIBAKOTCA qcpe3 YCBOCHHBIC 3HaHUA )41

puoOpETEHHBIE YMEHUS, HAaIIpaBJIeHHbIC HA (POPMUPOBAHKUE OOIIMX KOMITETCHIIUMA.

Pe3yiabTaTsl 00ydyeHus (nmpeaMeTHbIE)
Ha YPOBHE y4eOHBIX JeHUCTBUI

DopMBbI M METOABI KOHTPOJIS U
OIIeHKH Pe3yJIbTaTOB
o0yueHust

bazoeas uacmes:

YMmerh:

BBITIOJIHATH apU(pMETUICCKHIE ACUCTBUS HAJl YUCIIAMH;
HaXO/UTh 3HAUEHUs KOPHS, CTENIeHH, Jorapudma,
TPUTOHOMETPHUYECKUX; (PYHKINH;

BBIMOJIHATE ~ NPeoOpa3oBaHMsl  BBIPRKEHUH,  IpUMEHSSA
(hopMyIIbI, CBSI3aHHBIC CO CBOMCTBAMU CTETICHEH, JIOTapr(pMOB,
TPUTOHOMETPHUECKUX (DYHKIIHH;

BBIUUCIIATh 3HAaYeHHE (DYHKUMU [0 3aJaHHOMY 3HAuYEHUIO
apryMeHTa IpHu pa3IUYHBIX CIIO0CO0ax 3a/1aHus PyHKIUH;
OTIpeIEIIsATh OCHOBHBIE CBOMCTBA YMCIIOBBIX (DYHKIIUH,

CTpouUTh Tpapuku (QYHKIMHA, HUIIOCTPUPOBATH MO TpaduKy
CBOMCTBA 3JIEMEHTAPHBIX (PYHKIIMIA;

UCMOJb30BaTh MOHATHE (YHKUMHU JI ONHUCAHHUS M aHalIu3a
3aBHCHUMOCTECH BEIUYMH,

HaXO/UTh MPOU3BOIHBIE FTIEMEHTAPHBIX (DYHKIIHIA;
HCI0JIb30BaTh MPOU3BOAHYIO JUISl U3YUYEHUS CBOMCTB (yHKIUI
U TIOCTPOEHUS Tpa(UKOB;

BBIUUCIATh B MPOCTEHIIMX CIIydasX IUIOMAAU U OOBEMBI C
HCII0JIb30BAaHNEM OIIPEAEIEHHOTO UHTErpaa;

peliaTh paloHaNbHbIE, TOKa3aTeIbHbIE,

norapupMHUEcKue, TPUTOHOMETPUUECKHE YpaBHEHUS,
CBOJAIIMECS K JIMHEHHBIM M  KBaJgpaTHbIM, a TaKxke
aHAJIOTUYHBIE HEPABEHCTBA U CUCTEMBI;

pemars MpocTedIne KOMOMHATOpPHBbIE 3aJaud  METOJIOM
nepebopa, a TakkKe ¢ UCTIOIb30BaHUEM U3BECTHBIX (HOpMYIT;
BBIUUCIIATH B MPOCTEHIINX CIIydasxX BEPOSTHOCTU COOBITUN Ha
OCHOBE I10JICY€ETa YHUCIIA UCXOO0B;

pacrno3HaBaThb Ha 4YepTeXax M MOJENSIX MPOCTPAHCTBEHHbIE
(OpMBI; COOTHOCUTH TPEXMEPHbIE OOBEKTHI C UX OMHCAHUSIMH,
M300paKCHUSIMU;

OIHCHIBATh B3aMMHOE PACIIONIOKEHHUE MPSMBIX U IJIOCKOCTEN B
IIPOCTPAHCTBE,

n300pakaTh OCHOBHBIE MHOTOTPAaHHUKH M KpYIJIbIE Tena;

BrinonHeHue TUIIOBBIX
IPUMEPOB
BrinonHeHue TUIIOBBIX
IPUMEPOB
BrinonHeHue TUIIOBBIX
IPUMEPOB
BrinonHeHue TUIIOBBIX
IPUMEPOB
BrinonHeHue TUIIOBBIX
IPUMEPOB
BrinonHeHue TUIIOBBIX
IPUMEPOB

HToroBeie paboThI 1J1s1 NPOBEPKU
YPOBHSI YCBOEHHUSI Y4€OHOTO
MaTepuaia

TecTupoBaHue C LENIBIO
IIPOBEPKU YCBOEHUS TEM
CamocrosiTenbHble padOThI
[TpakTuyeckue paboThI

KoHntposnb ycTHOTO Mt
MUCHbMEHHOTO MPOIYKTa
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BBITIOJIHATH qepTencH 110 YCJIOBI/UIM 3aja4d,

- CTPOMTH MPOCTEUIITNE CCUCHUS Ky0a, PU3MBI, TUPAMUJIBI;

- pewarb IUIAHUMETPUYECKHUE U MPOCTEUIINE
CTEPEOMETPUYCCKHE 3a7aul Ha HAXOXKJICHUE T€OMETPUUYCCKUX
BEJIMYUH (JUIMH, YTJIO0B, IUIONIA/Iel, 00bEMOB);

- TPOBOAMTH JOKa3aTCIIbHBIC PACCYXJICHHS B XOJC PEIICHHS
3a/ad4;

HCIOJIb30BATh NPHOOpeTeHHbIE 3HAHUA W YMEHHsSI B

NPAKTHYECKOH /IeATeJILHOCTH M TOBCETHEBHON SKM3HM: IS

MPAKTHYECKUX pacuyeToB 10 QopmyiaMm, BKIo4as (HOPMYIIHI,

cofiepaKaliye CTEIIEHH, paauKabl, Jorapupmbl u
TPUTOHOMETPUUYECKUE (PYHKIIMM, UCIIONB3YS MPU HEOOXOIUMOCTH
CIPaBOYHbIE MaT€pUaIbl M IPOCTEHIINE BBIYUCIUTEIbHBIE
YCTPOMCTBA.

BBIYMCJIATH 3HAYeHHEe PYHKUMHU 110 32JaHHOMY 3HA4YEHHUIO
apryMeHTa IpH pasJH4HbIX coco0ax 32 aHus (PYHKIHH

OTIpPENIeNIATh OCHOBHBIC CBOWCTBA YHWCIOBBIX  (DYHKIHH,
WUTIOCTPUPOBATh UX Ha rpadukax;

crpouth rpadukn (GYHKIWH, WLTIOCTPUPOBATH MO TpauKy
CBOWCTBA 3JIEMEHTapHBIX (PYHKIHII;

HCIOJIb30BaTh MOHATHE (DYHKUMU JUIsl ONUCAHUS M aHaIU3a
3aBHCUMOCTEN BEJINYMH,;

HCIOJIL30BATh NPHOOpPeTeHHbIe 3HAHUSI M YMEHHS B
NMPAKTHYECKOM JeSITeJIbHOCTH ¥ MOBCEIHEBHOM KU3HU:

- JUid  ONHMCaHMs C TOMOUIbI0  (YHKIUH  pazIu4HbIX
3aBUCUMOCTEN, IIPEJICTaBIICHUS ux rpaduyecky,
UHTEpIpEeTaly rpaduKos.

- HaxOJUTh IIPOU3BO/IHBIE AJIEMEHTAPHBIX (DYHKIIMH;

- HUCHOJIB30BaTh MPOU3BOAHYIO JJI M3YUYEHUS CBONCTB (PYHKIIMM
U TIOCTPOEHUS Tpa(UKOB;

- NpPUMEHSATHh MPOU3BOJHYIO JUIs MPOBEACHUS NPUOIMKEHHBIX
BBIUMCJICHUM, peIlaTh 3aJadd NPUKIAIHOIO XapakTepa Ha
HaXO0X/I€HWE HauOOoJIbILIEro 1 HAaMMEHbIIEr0 3HAaYCHHUS,

- BBIYMCIATH B MPOCTEHIIMX CiIydasX IUIOMAAM U OOBEMBI C
HCIIOJIb30BAHUEM OIIPEIEIIEHHOIO NHTErpalia;

HCNOJIBL30BATh NPHOOPETCHHbIC 3HAHUSI W YMCHHS B
NPAKTHYECKOM 1eATeJbHOCTH U MOBCEIHEBHOM KM3HHU JIIIS:

pelleHusl TNPUKIAJAHBIX 337ad, B TOM 4YHCIE COLMAIBHO-

SKOHOMMYECKUX U (PU3MUECKUX, HA HAaUOOJbIINEe U HAUMEHbIINE

3HAYEHMUs], HA HAXO0KJICHUE CKOPOCTU U YCKOPEHHUS.

Pemarp parnuoHanbHble, MOKa3aTelbHbIE, JorapudMuyecKue,
TPUTOHOMETPUYECKHE YPABHEHMSI, CBOJSLIMECS K JIMHEHHBIM U
KBaJPAaTHBIM, a TAKXKE aHAJIOTUYHbIE HEPABEHCTBA U CUCTEMBI;

UCIIOJIb30BaTh TpapUuecKuil METOJ pEelIeHUs ypaBHEHUH U
HEPABEHCTB;

u300pakaTb Ha  KOOPJMHATHOW  IJIOCKOCTU  PELICHHS
YPAaBHEHUI, HEPABEHCTB U CUCTEM C JBYMS HEU3BECTHBIMU;

COCTaBJIATh U pelIaTh YPaBHEHUS U HEPABEHCTBA,
CBSI3bIBAIOIIME HEU3BECTHHIE BEJIWYMHBI B TEKCTOBBIX (B TOM
quCJIe IPUKJIAHBIX) 3a/1a4ax.

[TocTpoenue ueprexen K
3aJ1a4aM.
Urenue ueprexa

[TocTpoenue ueprexen K
3aJ1a4am.
Urenue ueprexa

HOCTpOCHI/Ie CEUYCHMH MIIOCKUX
MHOTI'OrpaHHUKOB

[TocTpoeHune ceueHni MI0CKUX
MHOTOTPaHHUKOB

[ToctpoeHue yepTexa u
pEIICHUE CTEPEOMETPUIECKUX
3a1au

[IpumeHeHne MaTeMaTUYECKUX
3HAHUU IIPU PEILIEHUN
MPUKJIAIHBIX 33724

3HaTh:
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3HAYCHHC MaTeMaTquCKOﬁ HayKI/I JJIA pemeHI/m 3aaa4,
BO3HHUKAIOIIMX B TEOPHH W MPAKTHKE; IMIMPOTY M B TO KE BpeMs
OFpaHI/I‘-IeHHOCTL HpI/IMeHeHI/IH MaTEeMaTUYCCKUX MCETOAOB K
aHAIM3y W WCCIICIOBAHUIO IPOIIECCOB U SIBICHUN B IPHUPOAEC U
00IIIeCTBE;

3HAUYCHHE IPAKTUKH W BOIPOCOB, BO3HHMKAIOIIUX B CaMOU
MaTeMaTHKe Jisi (OPMUPOBAHHS M PA3BUTHUS MaTeMaTHYECKOU
HayK{;, HWCTOPHIO Pa3BUTHUS TOHATHUS  YHUCIIA, CO3JaHUsA
MaTeMaTUYeCKOro  aHalin3a, BO3HUKHOBEHUS U  Pa3BUTHUA
r€OMETPHH;

YHUBEPCAJIbHBIA XapaKTep 3aKOHOB JIOTUKM MaTEMaTHYECKUX
pacCyXJIeHHi, HMX MNPUMEHUMOCTh BO  BCeX  OO0JaCTIX
YeJIOBCUCCKON ICATCILHOCTH;

BEPOSTHOCTHBIA  XapakKTep  pa3IudyHbIX MIPOIIECCOB
OKPY’KaIOIEro MHUPA.

KonrtponbHbie paboThI
Tectsl

CamocrosiTenbHble padOThI
[TpakTryeckue paboThl

Bapuamusuaﬂ uacmo

He npedycmMompeHo
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IIJIAHUPOBAHUE YUYEBHBIX 3AHATUMN C UCITIOJIb30BAHUEM
AKTHUBHbBIX U UHTEPAKTUBHbLIX ®OPM U METOA0OB OBYUEHUAA

[Ipunoxenue A

Ne Koast
AKTHUBHbIE 1 HHTEPAKTHBHBbIE (JOPMBI U METObI
n/n TeMa y4eOHOr0 3aHATUA Kou1-Bo yacoB oGysaenus popmupyembIx
YYAu OK
1. MareMartuka B HayKe, TEXHUKE U IIPAKTUYECKOMN 1 MeToa uIroCTpalu U IEMOHCTPAITUA YV.01(OK 1,3,8)
JeSITeTbHOCTH.
2. [IpeobOpazoBanre HpparMOHAIBHBIX BBIPAKCHUM. 2 Pa6ora B manbix rpynnax. [IpakTudeckuii MeTo. YVY.02(OK 2,3)
YV 1.03(OK 4,5,9)
3. JlorapudmupoBanue u MOTEHIMPOBaHUE 2 [IpakTuueckuii METOI. YVY.04(0OK 6,7)
BBIpOKCHUH. YV]1.03(OK 4,5,9)
4, AKCHOMBI CTEPEOMETPUU U UX MPOCTEUIIINE 1 Merton nimrocTpauuu U JEMOHCTPALUU YVY.02(OK 2,3)
CIICIICTBUSI.
5. [TapanienbHOCTb NPSAMBIX U INIOCKOCTEH. 1 MeTo WIITIOCTpaluy ¥ IEMOHCTpAuU YVY.04(OK 6,7)
Wcnons3zoBanne UKT.
6. [lepnieH IUKYNSIPHOCTD MPSAMBIX U TIIOCKOCTEH. 1 MeTo WIITIOCTpaluy ¥ IEMOHCTpAIUU YY.01(OK 1,3,8)
MeTo1 TpOeKTOB. VYV 1.03(OK 4,5,9)
7. [TpaBuna KOMOMHATOPUKH. 1 Ucnonszoanne UKT. Mo3srosoit mrypm YV/]1.01(OK 1,3,8)
8. Pemenue 3agau Ha mojcueT yncia pa3MeNIEHUN, 2 Ucnons3zoBanue UKT. IlpakTuueckuii MeTos. YVY.02(OK 2,3)
MEePECTAHOBOK, COYETAHUI.
9. Hcnons3oBanre KOOPAUHAT IIPU PEILIEHUH 2 Meroa WIIIIOCTpaluu U IEMOHCTPALUU. YV ]1.04(OK 6,7)
3a7ad4. Hcnons3zoBanne MKT. Meton npoekTos.
10. | Bekropsl. Koopaunats! BekTopa. PaBeHcTBO 1 MeToa WIIIOCTpaluy U IEMOHCTPALIUH. YVY].01(OK 1,3,8)
BEKTOPOB. Ucnonszoanne UKT. Meton mpoekToB. YV ]1.03(OK 4,5,9)
11. | Mcnonb30BaHuE BEKTOPOB NPH PEIICHUH 33]1au. 2 ITpakTnueckuii Meron. McnonszoBanue MKT. YY].01(OK 1,3,8)
12. | IIpeoOpa3oBaHue TPUTOHOMETPHUECKUX 2 MeToa WIIIOCTpaluy U IEMOHCTPALUH. YV].02(OK 2,3)
BBIPAYKECHHUIA. MopaenupoBaHue.
13. | Pemenue ypaBHeHHii Buja Y= COS X 2 MeTo WIIIOCTpaluy U IEMOHCTPALUH. YV ]1.04(OK 6,7)
Ucnonp3oanne MKT. MeToa npoekToB.
14. | Pemenue ypaBHeHH! BHIa Y=SiN X 2 MeTo WIIIOCTpalluy ¥ IEMOHCTpAuU YYJ.01(OK 1,3,8)
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Ucnonb3osanne UKT. Monenuposanue.

VV1.03(0K 4,5.,9)

15. Pemenue TpuroHoMeTpUYECKUX YpaBHEHUN U Meroa TMHaMHYECKHUX TTap. YVY.01(OK 1,3,8)
CUCTEM ypaBHEHUM.
16. Pemenue npocreimmx UcnonszoBanne UKT. MeToa mpoekToB. YVY.02(OK 2,3)
TPUTOHOMETPHUYECKUX HEPABEHCTB
17. OO6nacTh onpenenIeHus] © MHOKECTBO 3HAYCHHIA Meroa WITIOCTpalluy U IEMOHCTPAIUU. YV .04(0OK 6,7)
byHKIHH. Ucnonb3oanne MKT. MeToa npoeKkToB.
18. | Iloctpoenue rpadukoB HyHKIUN MeToa WIITIOCTpaluy ¥ 1EMOHCTPAluu YV .01(OK 1,3,8)
Wcnons3zoBanne UKT. Mogenupoanue. YVY]1.03(OK 4,5,9)
19. CreneHHbIe, TOKa3aTeIbHEIC, JJorapupMuIecKue Meroa WTIOCTpaIuy U JIGMOHCTPAIUH. YVY.01(OK 1,3,8)
Y TPUTOHOMETPUYECKUE (PYHKITHH. MonenupoBanue.
20. | IIpaBunbHas mupaMuaa. Y ce4eHHas! MUPaAMHTIA. Wcnonws3oBanne UKT. YV JI.02(OK 2,3)
21. Haxoxnenne 0CHOBHBIX DJIEMEHTOB Uccnenosanue. [IpakTnueckuit MeTon YVY1.04(OK 6,7)
MHOTOTPaHHUKOB. Pa360p KOHKpPETHBIX CUTYyaIUH.
22. HaxoneHne 0CHOBHBIX 3JIEMEHTOB IIUJIMHIPA, [Ipe3enTannu Ha OCHOBE COBPEMEHHBIX YVY.01(OK 1,3,8)
KOHYycCa, 11apa. MyJIbTUMEANIHBIX cpencT. Menons3oBanue UKT.
23. Brruncnenue npenena QyHKIHH. Uccnenosanue. [IpakTnueckuii MeTon YVY.04(0OK 6,7)
Pa360p KOHKpETHBIX cUTyaIui.
24. | Bpruucienue nMpou3BOAHON (PyHKITHH. [Ipe3eHTanu Ha OCHOBE COBPEMEHHBIX YVY.01(OK 1,3,8)
MyJbTUMEINMHBIX cpencts. Mcnonp3oBanue UKT.
25. [IpuMeHeHne Mpon3BOTHOM K UCCIIETOBAHUIO UccnenoBanue. [IpakTuueckuit MeToa YV 1.04(OK 6,7)
GbyHKIIH. Pa300p KOHKPETHBIX CUTYyaIIHA.
26. Brruucnenue miomaaei ¢ moMonpo HHTErpaa. [Ipe3enTanuu Ha OCHOBE COBPEMEHHBIX YVY.01(OK 1,3,8)
MyJbTUMEINMHBIX cpencTB. Mcnonp3oBanue UKT.
217, Brruncnenmne o6b€Ma Kyba, IpU3Mbl, TUPAMHUIBL. IIpaxktnueckuit meton. Mcnons3zoanne UKT.
28. [Tnomaas 60KOBOM MOBEPXHOCTH MUIUHAPA, Ucnons3zoBanne UKT. Metoa npoekToB. YVY.02(0OK 2,3)
KOHYCa.
29. OTHOCHUTENbHAS YaCTOTa COOBITHH. Meroa WITIOCTpaluy U IEMOHCTPAIUU. YVY1.04(OK 6,7)
VYciioBHas BEPOSTHOCTb. Ucnonp3oanne MKT. MeToa npoekToB.
30. Pemenue nmpakTuueckux 3a1ad ¢ IpUMEHEHUEM Metoa WTIOCTpaIuy ¥ IEMOHCTpAIuy YVY.01(OK 1,3,8)
BEPOSITHOCTHBIX METO/OB. Wcnonszoanne UKT. MonenupoBanue. YVY]1.03(OK 4,5,9)
31. HepasenctBa. PaBHOCHMIIBHOCTh HEPABEHCTB. Metoa WTIOCTpaIuy U ICMOHCTPAITUH. YVY.01(OK 1,3,8)

MopenupoBaHue.
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32. PanronanbHble HEpaBeHCTBA. 1 Ucnonb3oBanune UKT. YV 1.02(0OK 2,3)

33. TpuronomeTpuyeckre HEpaBeHCTBA. 1 UccnenoBanue. [IpakTudeckuii MeTo YVY]1.04(OK 6,7)

34. [TokazaTenbHbIE HEPABEHCTBA. 1 [Ipe3enTannu Ha OCHOBE COBPEMEHHBIX YVY.01(OK 1,3,8)
JlorapudMuueckre HepaBeHCTBA. MyJIbTUMEANNHBIX cpencTB. Mcnonb3oBanue MKT.

MaxkcumaJjibHasi yueOHasi Harpy3ka 324

Oo0s3aTesIbHAsE HATPY3Ka 216

KosnuyecTBo 4acoB HCNOJIb30BAHNSA AKTUBHBIX U 49

HHTEPAKTUBHBIX ()OPM U METO/I0B 00yUeHHUS

% WMCNO0/Ib30BAHUSI AKTHBHBIX M HHTEPAKTHUBHBIX

(¢hop™M 1 MeTO10B 00yUeHHS OT 00A3aTeJILHOM 23%

Y4eOHOM HArpy3KH
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