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[Ipencenarens METONMYECKON KOMHCCUH, K.T.H., JIOLICHT bepnennukos E.A.



1. TACIIOPT ITPOT'PAMMBbI YUEBHOM JUCIIUILIUHBI

1.1. ObsacTh NpUMeHEHHUs] TPOrPAMMBI

[IporpamMma yueOHOM nucuuIuiMHbBI Matemartuka: anreOpa Hadajga MaTeMaTH4eCKOIro
aHainza, reomerpus spisercs yactbio IIIICC3 B coorBerctBUn ¢ @I'OC no cnenuanbHOCTU
CIIO 23.02.07 Texauveckoe OOCTY)KMBAaHHE W PEMOHT JBUTATEJICH, CHCTEM M arperaTtoB
aBTomoOwmie. Peanmsyercst B cootBeTcTBrM ¢ PI'OC cpeanero odmero oopazoBaHusl.

1.2 MecTo TUCHUILTHHBI B CTPYKTYpe 00pa3oBaTe/ibHOM MPOrpaMMbl

Hucuunnuaa MartemaTuka: aiaredpa Hayala MaTeMaTUYECKOTO aHalu3a, TeOMeTpus
BXOJIUT B CpefHee oOiiee oOpa3oBanue. [uciumminHa SBiseTcss NpoQIbHON TUCIUTUIMHON 110
HampaBiaeHuto 23.02.07 TexHuueckoe OOCITy)XKMBAaHWE W PEMOHT JBUTATEJICH, CHUCTEM U
arperaToB aBToMoOuiel peanusyercs B cootBeTcTBUU ¢ PI'OC cpennero odmero oopa3oBaHus.
WNHunekc nucuurminHel o yaeonomy miany — [1J1.01.

1.3. leanm ® 3amaym JAUCHHIUIMHBI — TpeOOBaHWS K pe3yJbTaTaM OCBOEHHS
AUCIHMILTHHBI

Lenm n3yyaemoit yueOHON AUCIUTUTUHBIL:

8 HANPasieHUuU TUYHOCMHO20 PA36UMUSL

— (opmupoBaHHE MPEACTABICHUA O MaTeMaTHKEe KaK 4YacTH OOIIeYeI0BEUCCKOM
KYJIBTYPBI, O 3HAYMMOCTH MaTEeMATUKH B PA3BUTHUN [TUBHIIM3AIIMN U COBPEMEHHOM OOIIIECTBE;

—  pa3BUTHE  JIOTHYECKOI'O  MBIIUICHHS, IPOCTPAHCTBEHHOIO  BOOOpa)KEHU,
AITOPUTMUYECKON KYJIBTYPBI, KpHTHYHOCTH MBIIIICHHS HA YPOBHE, HEOOXOMMOM ISt Oy aymieit
po(heCCHOHATILHOM JIEATSIIBHOCTH, JUIS IIPOIOJIKSHHSI 00pa30BaHUs U cCaMOOOpa30BaHUs;

— BOCHHTAHHE KAuYeCTB JIMYHOCTH, OOCCIICYMBAIONINX COIUAIBHYI0O MOOHIBLHOCTB,
CIIOCOOHOCTh PUHUMAThH CAMOCTOSTEIbHBIC PEIICHUS;

— (dopMHUpOBaHHE KAYECTB MBIIIICHUS, HCOOXOAUMBIX IS a/IallTalldd B COBPEMEHHOM
nH(pOpPMaIMOHHOM OOIIECTBE;

— pa3BUTHE WHTEpeca K MaTeMaTHYeCKOMY TBOPYECTBY M MaTEMaTHYCCKHX
CIIOCOOHOCTEN;

8 MemanpeoMemHoM HanpasieHuu

— pa3BUTHE MPEACTABICHUN O MaTeMaTHKe Kak (popme OmucaHus U METOJE MO3HAHUS
JEHCTBUTEILHOCTH, CO3/IaHNE YCIIOBHH JISI MATEMAaTHIECKOTO MOJICTTUPOBAHUS;

— (opmupoBanue oOUMX COCOOOB HMHTEIUIEKTYyalbHOW AESITENbHOCTH, XapaKTePHBIX
JUISE MAaTeMaTUKH W SBJSIFOIIMXCS OCHOBOM TIO3HABATEIbHOW KYyJIbTYpBI, 3HAUYMMOM ISt
pa3INYHBIX cep YeIOBEeUECKON NesTeNbHOCTH,

8 NPeOMemHOM HanpasieHuu

— OBJIaJIcHME MAaTeMAaTUYECKUMHU 3HAHUSIMU U YMEHHUSIMH, HEOOXOJUMBIMH B
MTOBCETHEBHOM JKH3HHU, JUTSI H3yUEHUSI CMEKHBIX €CTECTBEHHOHAYYHBIX TUCITUTUTMH U TUCITUTUIAH
po(hecCHOHANBFHOTO 1UKIIA, TS IPOAOJIKEHUs 00pa30oBaHMUS;

3amayaMy QUCIIATUINHEL ABISIOTCS:

— OBJaJETh KOHKPETHBIMH MAaTEeMAaTHUYECKUMHU 3HAHUSAMH, HEOOXOAUMBIMU IS
NPUMCHCHUS B TIPAKTHUYECKOW JESATEIBLHOCTH, JUIS HM3YyYEHUS CMEXKHBIX JIWCIHILINH, IS
MPOJIOIKEHHSI 00pa30BaHUS;

— MHTEIUVICKTyaJIbHOE pPa3BUTHE OOydaronmuxcs, (OPMHUPOBAHHE KAYECTB MBIMUICHUS,
XapaKTEePHBIX I MAaTEMATHUECKON AeSITENFHOCTA U HEOOXOIUMBIX JJIs TPOAYKTUBHON KU3HU B
00I1IeCTBE;

— (dopmMupoBath npeAcTaBIeHUs 00 UACSIX U METOJIaX MAaTeMaTHUKHU, O MaTeMaTUKE Kak
(dbopMe oNHcaHus U METOJIE ITO3HAHUS JCHCTBUTEIHLHOCTH;

— ¢QopmupoBaTh TMpeAcCTaBICHUS O MaTeMaTHKE KaK YacTH O0OIedeIoBeuecKoi
KYJIBTYPBI, IOHUMaHUS 3HAYMMOCTH MaTeMaTUKH 1T OOIIECTBEHHOTO TTporpecca.



- 1.4. PexomeHayemMoe KOJIHYECTBO YacOB Ha OCBOCHHME IPOrpamMMbl Y4eOHOI
AUCUMILIUHBI:

- MakcUMalbHOU y4eOHOW Harpy3ku oOyuaromerocs — 421 yac, B TOM uuce:
- 00s3aTeNIbHON ayIUTOPHOM Y4eOHOU Harpy3ku odydaromierocs — 282 4acos;
- CaMOCTOSTEIbHOM paboThl 0Oyvaromerocs — 139 vacos.

2. PE3YJIBTATBI OCBOEHMSI YYEEHOM JJUCIHUATLIIMHBI

Tpebosanusi K JUYHOCMHBIM — pE3YIbMamam  OCB0€HUs  YYeOHOU  OUCYUNTUHDL,
BKJTIOYAIOIIUM TOTOBHOCTH M CIIOCOOHOCTh OOYYaromMXCsi K CaMOPA3BUTHIO U JIMYHOCTHOMY
CaMOOIIpeIeNIEHNI0, C(OPMUPOBAHHOCTh MX MOTHMBALUMU K OOYYEHMIO U ILeJIEHANpPaBICHHON
MMO3HaBATCIILHOM ACATCIIBbHOCTH, CHCTEMblI 3HAYMMbIX COHOHUAJIBHBIX MW MCKIMYHOCTHBIX
OTHOLICHHUH, IICHHOCTHO-CMBICIOBBIX YCTaHOBOK, OTPa)KAIOIIUX JIMYHOCTHBIE M TPAKIAHCKUE
NO3ULIMM B JICATEIIBHOCTH,  AHTUKOPPYILMOHHOE  MHUPOBO33pEHHE,  IIPABOCO3HAHME,
9KOJIOTUYECKYIO KYJIbTYpPYy, CHOCOOHOCTh CTaBUTb LEJIW M CTPOUTh JKU3HEHHbBIC IUIAHBI,
CIIOCOOHOCTh K OCO3HAHUIO POCCUMCKOM TIpakJaHCKON HAEHTUYHOCTU B IOJUKYJIBTYPHOM
COLIMYME;

JIuunocmmuuie pe3y1omantvl 0C60€HUA YHUEOHOU OUCYUNIUHDL

- c(OpMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pasBUTHsI HayKHM M OOIIECTBEHHOM NpaKTHUKH, OCHOBAHHOI'O Ha JHaliore KyJbTyp, a TaKxke
pa3iu4HbBIX (OpM OOLIECTBEHHOTO CO3HAHUS, OCO3HAHHE CBOETO MECTa B IOJUKYIHTYPHOM
MUDE;

- c(hOpPMHUPOBAHHOCTb OCHOB CaMOpAa3BUTHUSI M CAMOBOCHUTAHHMS B COOTBETCTBUHU C
00I11€YeIOBEeYECKUMH IIEHHOCTAMU M HJ€aJaMU TIPaXJaHCKOro OOIIECTBa; TOTOBHOCTh H
CIIOCOOHOCTB K CaMOCTOSITENIbHOM, TBOPUYECKOM U OTBETCTBEHHOM €ATEIbHOCTH;

- HaBBIKH COTPYIHUYECTBA CO CBEPCTHUKAMH, I€TbMHU MIIAJIIETO BO3PaCTa, B3POCIBIMU
B 00pa3oBaTenbHOM, OOIIECTBEHHO TMOJE3HOM, Y4eOHO-UCCIeA0BATEeIbCKOM, MPOEKTHOH U
JIPYTUX BUIAX IEATEIbHOCTH;

- OCO3HaHHBIN BBIOOpP Oynyiiel mpodeccuu U BO3SMOKHOCTEN peann3alui COOCTBEHHBIX
JKU3HCHHBIX IIJIaHOB, OTHOIICHHUE K HpO(l)GCCPIOHEU'ILHOfI JACATCIIBHOCTH KaK BO3MOXHOCTH
y4acTusi B PEIICHUH JIMYHBIX, OOIIECTBEHHBIX, TOCYAAPCTBEHHBIX, OOIIECHAIMOHAIBHBIX
npo0Jem;

- TOTOBHOCTh M CIIOCOOHOCTH K OOpa30BaHHIO, B TOM YHCIIE CaMOOOpa3OBaHHIO, Ha
MPOTSKEHUH BCEW KU3HU; CO3HATENIHbHOE OTHOIICHHE K HEMPEephIBHOMY OOpa30BaHUIO Kak
YCJIOBHIO YCTICIHON TPO(eCcCHOHATEHON U 00IIIECTBEHHOM JESTEIHLHOCTH,

Tpebosanusi Kk memanpeoMemuvbiM pe3yIbmamam OC80EHUs YUEOHOU OUCYUNTUHDL,
BKJIIOUAIOLUM OCBOCHHBIE OOYYArOIIMMHCS MEXIPEIMETHbIE TIOHATHS U YHHBEpCaJbHBIC
ydeOHbIe JEHCTBUS (pEryJsiTUBHBIC, MMO3HABATE/IbHBIC, KOMMYHHUKATUBHBIE), CIIOCOOHOCTh WX
WCIIOJIb30BaHUS B [IO3HABAaTEIbHOM M  COLUMAIBHOM MPAKTHUKE, CaMOCTOATEIbHOCTh B
MJIAHUPOBAHUM M OCYIIECTBICHUU YYE€OHOW JEATEIHbHOCTM M OpraHu3aldd  y4eOHOTo
COTPYIHUYECTBA C MEJaroraMu U CBEPCTHUKAMHU, CIOCOOHOCTh K MOCTPOSHUIO WHANBUAYAIBHON
00pa3oBaTeNbHON TPaeKTOPUH, BIIaJ€HHE HaBbIKaMH y4eOHO-HCCIIe10BaTENbCKOM, TPOEKTHON 1
COIIMAIbHOM JI€ATEIbHOCTH;

Memanpeomemmuie pe3ynbmanmsl 0C60eHUA YUEOHOU OUCUUNTUHDL:

- pPasBUTHC Hpe)ICTaBJ'IeHI/Iﬁ O MaT€MaTHUKEC KakK q)opMe OIIMCaHHuA U MECTOJC IMO3HAHUA
ﬂeﬁCTBHTeHBHOCTH, CO3aaHucC y'CJ'IOBI/Iﬁ AJId MaTCMAaTUYCCKOT0 MOJICIIMPOBAHNA,



- (¢opmupoBaHuE OOIMX CHOCOOOB MHTEIJICKTYAJIbHOM NESTEIbHOCTH, XapaKTEPHBIX
JUIsL MaTeMaTUKW M SBJSIOIIMXCS OCHOBOM II03HABATCIIBHOM KyJbTYpBI, 3HAYMMOH MJIs
Pa3INYHBIX Cep YeT0BEUEeCKOM NesTeTbHOCTH;

Tpebosanusi Kk npeoMemHbIM — pe3yIbmamam  OC80eHUsl  Y4eOHOU  OUCYUNIUHDBL,
BKJIIOYAIOIUM OCBOCHHBIE OOY4YaIOUIMMHUCA B XOJI€ U3y4eHMs Y4eOHOro Ipeamera YMEHMs,
cneunduyeckue Ui JaHHON IPeAMETHONW 00JacTh, BUABI ACATEIBHOCTH 10 OJTYYEHUIO HOBOTO
3HaHUS B paMKax ydeOHOro mIpeaMera, ero HnpeoOpa3oBaHUI0 M NPUMEHEHUIO B Y4EOHBIX,
y4eOHO-TIPOEKTHBIX M COIMAJIbHO-TIPOCKTHBIX CHUTYyalusX, (opMuUpOBaHHE HAyYHOTO THIIA
MBILUICHNS, BJIAaJCHUE HAyYHOW TEPMUHOJIOTHEH, KIIOYEBBIMU IOHATUSAMHU, METOAAMH U
IpUEMaMU.

IlIpeomemmnuie pe3ynomamot 0c60eHUs YUeOHOU OUCUUNIUHDL:

- chOpMUPOBAHHOCTH MPEJCTABICHUN O MaTEeMaTUKE KaK YaCTU MUPOBOU KYJIbTYPBI U O
MeCTe MaTeMaTUKH B COBPEMEHHOH IUBMIM3AIMH, O CIOCOOAaX OMHCAHMS Ha MAaTeMaTUYECKOM
SI3BIKE SIBJICHUW PEaTbHOTO MHUPA;

- Cq)OpMHpOBaHHOCTB Hpe,Z[CTaBJ'IeHI/Iﬁ 0 MaTE€MaTHUUYECKUX MOHATHUSIX KaK O Ba)KHEHIIMX
MAaTECMAaTUYCCKUX MOJCIIAX, MMO3BOJIAIONIUX OIMMUCBIBATE U U3YYATh Pa3HbIC NPOUCCCHI U ABJICHUSA,
IMOHNMAaHUC BO3MOKXHOCTH daKCHUOMATHYCCKOI'O ITIOCTPOCHUSA MATCMATUUCCKUX TeOpHﬁ;

- BJIaJCHHUEC MCTOAAMU NOKA3aTCIbCTB U AJITOPUTMOB PCHICHUA; YMCHUC UX IIPUMCHATD,
MMPOBOAUTDH AOKA3ATCJIbHBIC PACCYKACHU B XOAC PCUICHUA 3a1a4;

- BJIQJICHUE CTAaHJAPTHBIMM IPHUEMaMHU PEUICHUS PALMOHAIBHBIX U HPPALMOHAIBHBIX,
IIOKA3aTEJIbHBIX, CTEIEHHBIX, TPUIOHOMETPUYECKHUX YPABHEHMII W HEPABEHCTB, MX CHUCTEM;
UCIIOJIB30BAHUE I'OTOBBIX KOMIIBIOTEPHBIX IIPOIPAMM, B TOM YHUCJIE Ul ITIOMCKA IIyTH PELICHUS U
WJUTFOCTPALIMY PELICHUS] YPABHEHUI U HEPABEHCTB;

- ) chOpMHPOBAHHOCTb NPEICTABICHUN OO0 OCHOBHBIX MOHATHSX, MICSIX M METOJaX
MaTEMaTHYECKOI 0 aHaJIN3a;

- BJIaJICHUE OCHOBHBIMHU IIOHATUSAMHU O IIJIOCKUX U IIPOCTPAHCTBEHHBIX I€OMETPUUECKUX
¢durypax, uX OCHOBHBIX CBOWCTBaX; C()OPMHUPOBAHHOCTh YMEHHs paclo3HaBaTh Ha depTexkax,
MOJIETSIX U B PEAJTbHOM MHpE TeoMeTpuyecKue (PUrypnl; NMpUMEHEHHE H3YUYEHHBIX CBOMCTB
reomMeTpuueckux ¢uryp u QGopMyn s pelieHHs TeOMEeTPUYecCKUX 3ajad M 3agad ¢
IIPaKTUYECKUM COJEPIKAHHUEM;

- copMHPOBAaHHOCTh MPEACTABICHUNH O Tpoleccax M SBICHUSAX, HMEIOIUX
BEPOATHOCTHBIM XapakTep, O CTaTHUCTUYECKUX 3aKOHOMEPHOCTSX B peaJbHOM MuUpe, 00
OCHOBHBIX IOHATHAX DJJIEMEHTApHOW TEOPUM BEPOSATHOCTEM; YMEHHMI HAaXOIWUTh U OLICHUBAThb
BEPOATHOCTH HACTYIJICHUS! COOBITUN B NPOCTEHIINX NMPAKTUYECKUX CUTYallUsIX U OCHOBHBIE
XapaKTEPUCTUKH CIIy4alHbIX BEINYHH;

- BIJIQJICHUE HABBIKAMH WCIIOJIb30BAHUS TOTOBBIX KOMIIBIOTEPHBIX TMPOTPAMM MpHU
pelIeHnu 3a1ay;



3. CTPYKTYPA ¥ COJAEPKAHUE YYEFHOM JUCIHUATIIMHBI
3.1 O6beM yueOHOI TMCUMIIMHBI ¥ BU/IbI Y4eOHOH padoThl

Bupa yueOHoii padoThI Oovem uacos

1 cemecmp

Jlexmun 144
CamocrosTenbHas paboTta 00ydJaronierocs 64
Bcero 3a 1 cemectp 208

2 cemecmp

Jlexumn 138
CamocTosiTenpHast paboTa 00ydJaronierocs 75
Bcero 3a 2 cemectp 213
MakcumanbHas yyeOHast Harpys3ka (Bcero) 421
Oo6si3aTesibHAsE ayIUTOPHAs y4eOHAasi HATPY3Ka (Bcero) 421
IIpoMeskyTOUHasI aTTeCTALUSA 9K3aMeH




3.2. TeMaTu4ecKuii IJIaH U cofep:kaHue y4eOHON TucuuIMHbI MaTeMaTHKa

HaumeHnoBaHnue pa3nenos u Coneprxanue yueOHOro MaTepuaia, 1abopaTopHbie paboThl M TPAKTHYECKHUE O6bem YpoBeHb
TeM 3aHATHUS, CAMOCTOSITENIbHAS pPa00Ta 00YyJaArOIINXCS 9acoB OCBOCHUS
1 CEMECTP
421
BBenenue MaremaTHka B HayKe, TEXHUKE, SKOHOMUKE, HHOOPMAIIHOHHBIX TEXHOJIOTHSIX U
MPaKTUYECKOU JesTenbHOCTU. Llenu u 3a1aun n3ydeHus: MaTeMaTHUKU B 2 1
YUPEKACHUSAX CPETHETO MPO(ECCHOHATLHOTO 00pa30BaHMUsL.
I''TABA 1 YUCJIOBBIE ® YHKIIUU 18
Tewma 1.1. ToxaecTBeHHbIE TpeoOpa3zoBaHus alreOpandyeckuX BhIPaKCHHH. 2
IloBropenue 6a3ucHOro JInHeliHbIE ¥ KBaIpaTHBIC YPABHEHUS U HEPABEHCTBA. 2 2
Marepuaia Kypca amreOpbl | Byonmast KOHTPOILHAS PaGoTa 32 KYPC OCHOBHOH LIKOJIBI 2
OCHOBHOI1 IIKOJIBI
Tewma 1.2. Llenblie u parmoHanbHbIe yKcna. Panronanbubie 1podu. MppanroHnanbHbIe Yncia. 2
PazButne nonsarusa o uncie | MHOXKECTBO AEMCTBUTEIbHBIX YUCEL. 9
Uucnosas npsamasd. [Tpubnkennblie Borurcnenus. [IpubnnxenHoe 3HaueHne 5
BEJIMYMHBI M TOTPEITHOCTH NPUOJINKEHUH.
Tewma 1.3. Ornpenenenne uynciaoBoit PyHkiuu. O0IacTh ONpeneNeHrs U MHOXECTBO 3HAYCHUH; 2
Yucnosbie QyHKITUU rpaduk Gynkiuu. CriocoObl 3a1anust QyHKIIHIA.
[TocTpoenue rpagukoB GyHKIMHA, 33JaHHBIX Pa3IMYHBIMU CIIOCOOAMHU. 2 )
CaoiicTBa (QyHKIMIT: MOHOTOHHOCTb, YETHOCTh, HEYETHOCTh, OTPAHUYEHHOCTb, 9
NepUuOIMYHOCTb. [IpoMexyTKu Bo3pacTaHus, yObIBaHUSL.
IIpakTnueckoe 3ansaTue Nel ColicTBa QyHKIUIL. 2
I'/IABA 2 TPUTOHOMETPUSA 42
Tema 2.1. Yucnosas okpykHOCTb. CHHYC, KOCHHYC, TAHT€HC U KOTAHT€HC TPOU3BOJIBHOTO 5
Tpuronomerpuueckue yria. Paguannas mepa yrina. Yncnosas OKpyKHOCTh Ha KOOPAMHATHOM IJIOCKOCTH.
yHKIHIN IIpakTuyeckoe 3ansaTue Ne 2 2
Yucnosas okpykHOCTh Haxox1eHrE TOUEK 10 X KOOpPAMHATAM HA YHUCIOBOU 2

OKPY’KHOCTH. Onpe,ueneHI/Ie KOOPAWHAT TOYCK OKPYKHOCTH.




CI/IHYC, KOCHHYC YucClIa. Tanrenc u korauresc ynciaa. OCHOBHBIC
TPUTOHOMCTPHUYCCKUC TOKIACCTBA.

®Dopmynsl ipuBeaeHus. [IpeoOpa3oBaHus MPOCTEHIINX TPUTOHOMETPHUIECKUX
BBIPAXKEHUI.

IIpakTHyeckoe 3ansaTHe Ne 3
DopMyITbl IPUBEACHHUS.

DyHKIHUA Y = sinx, € CBOWCTBA U TpaduK.
OyHKIUS Y = COsX, € CBOICTBA U rpaduK.

IpakTnyeckoe 3ausitue Ne 4
[TpeoOpaszoBanus rpaUKOB TPUTOHOMETPUIECKHUX (PYHKITHIA

[lepuomuunocts, nepuo. OyHKIUS y = tgX, CBOWCTBA U rpaduK.

IpakTnueckoe 3ansitue Ne 5
ITpeoOpa3zoBanys MPOCTEHIINX TPUTOHOMETPUYECKUX BBIPAKEHUIN

Tema 2.2.
TpuroHomeTpruyecKue
ypaBHEHUS

Apxcunyc, apkkocunyc, apkmaneerc yucaa. Ilpocreiiiiye TpuroHoMeTpuyecKue
YpaBHEHHUS.

IIpakTnyeckoe 3ansaTHe Ne 6 Perienne npocTelinx TPUroHOMETPUYECKUX
YPaBHEHUH ¢ IOMOIIBIO YHCIOBOM OKPYKHOCTH.

Pemienue TPUTOHOMCTPHUUCCKUX ypaBHeHHfI.

Meroas! pemeHns ypaBHEHHIA.

IIpakTHyeckoe 3ansitue Ne 7
ITpocreiimme TPUroHOMETPUUECKUE YPABHEHUS

N INIDNDN

IIpakTHyeckoe 3ansitue Ne 8
ITpocreiimme TPUroHOMETPUUECKUE YPABHEHUS

OnHOpOaHBIE YPABHEHUS.

Tema 2.3.
[Tpeo6pa3oBanue
TPUTOHOMETPUUYECKHUX
BBIPKECHUI

CI/IHYC " KOCMHYC CYMMBI U pa3HOCTU ABYX YIJIOB.

TaHreHc CyMMBI M pa3HOCTH JIBYX YTJIOB.

CuHYyC U KOCUHYC JBOMHOrO yria. @opmynvl NOJOBUHHO20 Y2ld.

[IpeoOpa3zoBanre CyMMBI B IPOU3BEICHNE U TTPOU3BEICHUS B CYMMY.

IIpakTyeckoe 3ansaTHe Ne9
[Tpeobpa3zoBanre TPOCTEHIINX TPUTOHOMETPHUUECKHUX BbIPAXKECHHUIA.

N INNINDININDIN DN




‘ I[OKa3aTeJ'IBCTBO TOXAOCCTB.

I''TABA 3 ITPOU3BOJHASA ®YHKIIUN

24

Tema 3.1.
IlocienoBaTenbHOCTH

HOCJ’Ie,I[OBaTCJIBHOCTI/I. CriocoOBbl 3aJJaHuAg 1 CBOMCTBA YHCIIOBBIX
HOCHG,I[OB&TGJIBHOCTeﬁ.

[Tpupamienue aprymenra, npupamienue GyHkiuu. beckoHeuHo yObIBaromas
reOMEeTpHUUECKasl IPOrpeccus U e Cymma.

IpaxkTnyeckoe 3ansitue Nel0 [Ipenen nocinenoBaTeIbHOCTH

Tema 3.2.
[IpousBoaHas GyHKINH.

Omnpenenenue MPoOU3BOIHOM, €€ reOMETPUIECKHUM U (PU3UUECKUI CMBICTT.

HpaBI/IJ'Ia MMPOU3BOJAHBIX CYMMBI, PA3HOCTH, ITPOU3BCACHUA, HACTHOI'O

IpakTnyeckoe 3ansaTue Ne 11 [Ipasuna nuddepenunpoBanus

Tema 3.3.
[TpuMeHneHus MpoOn3BOTHON

VYpaBHeHUE KacaTeNbHOW K TpaduKy () yHKIIHH.
VccnenoBanue QyHKIMI HAa MOHOTOHHOCTb M 9KCTPEMYMBbI

N (N ININ|

[TprMeHeHrne TPOU3BOTHON K UCCIICIOBAaHUIO (DYHKITUN U TOCTPOCHHIO IPaHKOB.

IIpuMmepsl NCIIONB30BaHKS IPOU3BOIHOM JJI HAXOKACHUS HAWITy4LIErO PELICHUs B
MIPUKIIAJHBIX 3aa4ax.

IIpakTuyeckoe 3anaTue Nel2
CocraBiieHHE ypaBHEHUS KacaTeJIbHOM.

I'JTABA 4 ITAPAJUVIEJIBHOCTDB U HEPITIEHIUKYJIAPHOCTD B IPOCTPAHCTBE

Tema 4.1.
[TapannensHOCTH B
MIPOCTPAHCTBE

CrepeomMerpust. OCHOBHBIE IOHSTHSI CTEPEOMETPUHN: TOUKA, MTpsIMasi, INIOCKOCTb,
IPOCTPAHCTBO. AKCHOMBI CTEPEOMETPHH.

Ilepecekaromuyecs, INapaulelbHbIE U CKPELIUBAIOIIMECS IPsAMBIE. YTOJI MEXAY
IIPSIMBIMU B ITPOCTPAHCTBE.

[TapannenpHble psAMast ¥ INIOCKOCTh. [[pu3HaK napamienbHOCTH MPSMOKN U
IIJIOCKOCTH.

[TapannensHble U mepeceKaromuecs IUIOCKOCTH, WX WIUIIOCTPAlUs Ha MOJEIAX.
PaBeHCTBO ~ OTpe3KOB  MapajuIebHBIX  MPSAMBIX,  3aKJIIOUYEHHBIX  MEXAY
napauIeIbHBIMU MJIOCKOCTSIMHU.

[TapannenbHOCTD JIMHUI TEpecedeHus IByX INIOCKOCTEH TPEeThel MIOCKOCTHIO.




[TapannensHOE MpoekTupoBanue. M3o00paxeHre npocTpaHCTBEHHBIX (PUryp.

IpakTnyeckoe 3ansitue Nel3

Pemienne 3a1a4 Ha B3aMMHOE PACIIOIOKEHUE MIPSMBIX U IINIOCKOCTEN. 2
Tema 4.2. [TeprieHAUKYASAPHOCTD NpSAMBIX. [lepneHaUKYIIpHOCTh NPSMOM U IUIOCKOCTH, €€ 2
[IepnieHIUKYIAPHOCTH B WJUTFOCTPALIMS HA MOJIETISX.
IpPOCTPaHCTBEC [leprieHAMKYISIp U HAKIOHHASA K IJIOCKOCTH, MPOCKIMS HAKJIOHHOMW Ha MJIOCKOCTD. 2
Teopema o Tpex nepneHauKyIspax. PaccTostHue oT TOUKU 10 MIIOCKOCTH.
JIByrpaHHbIi yroJj, JUHEHHBIN yrojl ABYIPaHHOIO yria 2
[lepnenauKkynsipHbIE IIIOCKOCTH, UX WIUTIOCTPALIUS HA MOJENSAX, IPU3HAKU U 2
CBOMCTBA.
IIpakTnyeckoe 3ansitue Nel4 2
Pemenne 3a1a4 Ha NEPHIEHAMKYIISIPHOCTD IPSIMOM U INIOCKOCTH
Tema 4.3. JlexapToBbl KOOPAMHATHI B MPOCTpPAaHCTBE. POpMysa paCCTOSHHUS MEXAY JBYMs
Koopaunatsl u BEKTOpPBI TOYKaMHu. YpaBHEHUS chepbl u niockocmu. Dopmyna paccmosuus om mouyKku 00 2
NJIOCKOCMU.
Bexropsl. Monynb Bektopa. PaBencTBO BekTOpoB. ClioskeHHE BEKTOPOB U 4
YMHOKEHHME BEKTOPA HA YHCIIO0. YTOJI MEXIY BEKTOPAMH.
Koopaunats! BekTopa. 2
CkansspHoe nmpousBeieHne BeKTopoB. KosmmHeapHsle BEKTOPBI. Paznokenue 2
BEKTOpA 110 IBYM HEKOJUIMHEAPHBIM BEKTOPAM.
KomnuianapHsie BekTopbl. Pas3noxkeHue BEKTOpa 110 TPEM HEKOMILIAHAPHBIM )
BEKTOpaM
I''TABA 5§ MHOT'OTPAHHUKHU U TEJIA BPAIIEHUSA 28
Tema 5.1. MHuororpanHuk. Bepumnsl, pedpa, rpaHu MHOTOIpaHHUKa. Belmykiibie
MHororpaHHuku MHororpanHuku. I[Tpusma, ee ocHoBanus, 60KOBBIE pedpa, BbICOTa, OOKOBast 2
OBEpXHOCTh. [IpsiMast n HakiloHHas npusMa. [IpaBuibHas npusma.
[Mapamnenenunen. Ilpsamoyronbueiii napamnenenunen. Ky0. Ilupamupa, ee
OCHOBaHME, OOKOBbIE peOpa, BBICOTA, OOKOBasi MOBEPXHOCTb. TpeyrojbHas 2
nupamuja. [IpaBunbpHas nupamuaa. Y cedeHHas NUpaMua.
Ceuenus kyOa, IpU3Mbl, TUPAMUJIBL. 2
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[IpencraBienre o0 NPaBWIBHBIX MHOTOTpaHHHKAX (TeTpas’ap, Kyo,

OKTas 1p,

JOJIEKAdIp U UKOCAIP). 2
CummeTpu B KyOe, B mapajuiesienuIieie, B MpU3Me U MUpaMuie. 2
OO6BbeMbl MHOIOT'PaHHUKOB.
IIpakTnyeckoe 3ansaTue Ne 17 Brruncienne NoBepXHOCTH U 00beMa IPU3MBI. 2
IIpakTnyeckoe 3anssiTue Nel8 BeruucieHue moBepxHOCTH U 00beMa MUPAMUIBI. 2
Tema 5.2. [Tpsimoli KpyroBoW LMIMHAP M €ro 31eMeHTbl. OceBble CEYEHHS U CEUYCHHUs 5
Tena Bpamenus napaJuleJIbHble OCHOBAHUIO LIUIMHPA.
dopmyiia s HAXOXKAESHUS IUI01a 1 OOKOBOM MOBEPXHOCTH LIMIMHAPA 2
[Tpstmoii KpyroBoil KOHYC, €ro 3jieMeHThl. OCeBble CEUEHMSI U CEUEHUS
napaesibHble oOcHOBaHUI0. DopMyiia sl HaX0XKJIEHHs 101111 OOKOBOI 2
IIOBEPXHOCTH KOHYCA.
lap u cepa, kacaTenbHast MIOCKOCTh K cdepe. [Inomans noBepxHocTH chepbl 2
OObeMbl Te BpaleHUS 2
IIpakTuyeckoe 3anaTue Ne 19 Boruucienue noBepxHOCTH U 00beMa ITUITHHAPA. 2
IIpakTuyeckoe 3anaTue Ne 20 BoruucieHne moBepxHOCTH U 00beMa KOHYcA. 2
CamocrosiTesbHast padoTa 00y4arOMIUXCH 64
CamocrosrenbHas padora 1o riase 1 UnciaoBble GyHKIMN:
- co3J]aHKe MpoeKTa 1o TeMe «HucioBeie PyHKIUN» WIN
- BBITIOJTHEHUE PalboT:
1. Co3znanue npeseHtauuu 1o teme «YucaoBblie GyHKIUN 12
2. Jloknan no teme «HUucnoBble QyHKIIMN»
3. Cocrapnenue coopauka Gopmys mo Teme «HucaoBbie QyHKITHI
JlomaiHsst KOHTposIbHAs paboTa 1o TeMe «HucnoBble GyHKIHUN
CamocrosTenbHas pabora 1o riase 2 TpuroHoMeTpus
- CO3J]aHME MTPOEKTa 10 TeMe « T pUroHoMeTpus» Niu
- BBIIIOJIHEHUE paboT: 14

Co3znanue npe3eHTauu no reMe « TpuroHomeTpusi»
1. Joxmazn o teme «HuciaoBbie yHKITUN»
2. CocraBneHHe KPOCCBOpJa WK TecTa Mo TeMe « [ puroHoMeTpus»
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3. Cocrapnenue coopHuka popmyn no teme « Tpuronomerpus»
JlomaiHsisi KOHTpOJIbHAsE paboTa 1o Teme « TpuroHoMeTpus»

CamocrosrenbHas padora o riase 3 [IponszBoanas GyHKIUN
- co3ianue npoekra 1o teme «IIpou3BomHas GyHKIUNY WK
- BBITIOJTHEHUE PadoT:
Co3nanue npe3enTanuu 1o teme «[IponsBomHas GyHKIUN
1. Hoxuman no teme «IIponsBomHas GyHKITHN
2. CocraBneHHe KpoccBopaa win Tecta 1o Teme «lIponsBoaHas GyHKIum»
3. Cocrapnenue coopruka popmyin mo Teme «IIponsBogHasS QYHKITHI
JlomarnHsisi KOHTpOJIbHAs pabora 1o Teme «IIponsBogaHas GyHKIHUN

14

CamocrosrenbHas padora 1o riase 4 [lapannenbHOCTh ¥ IEPIEHAUKYISIPHOCTh B IPOCTPAHCTBE
- CO3JJaHue MPOEKTa 1o TeMe «IlapamiensHOCTh U MepIeHANKYISIPHOCTD B TIPOCTPAHCTBE) WU
- BBITIOJTHEHUE PadoT:
Co3nanue npe3eHTamu 1o teme «llapanienbHoCTh U MepIeHIUKYIIPHOCTD B IIPOCTPAHCTBE
1. Hoxnan mo teme «IlapamienbHOCTh U MEPIEHIUKYISIPHOCT B IIPOCTPAHCTBEY
2. CocraBneHne KpoccBopia uiin Tecta 1o teme «llapanieabHocTs 1 NepIeHIUKYIIPHOCTD B TPOCTPAHCTBEY
3. Cocrasnenue coopauka ¢popmyi o teme «llapannenbHOCTh U MEePIEeHAUKYISPHOCT B IIPOCTPAHCTBE
JlomaiHsis KOHTposibHas pabota 1o reme «llapamienbHOCTh U MepHeHJUKYISIPHOCTD B IPOCTPAHCTBEY

12

CamocTosTenbHas paboTa 1o riiaBe S MHOTOrpaHHUKH U TeJla BPALECHUS
- CO3/1aHU€ MPOeKTa 1Mo TeMe «MHOrOrpaHHUKH U TeJla BpallleHUs» WIn
- BBITIOJTHEHUE PadoT:
Co3nanue npe3eHTanuu 1no reMe «MHOrOrpaHHUKH U Tella BPaIleHUs»
1. JHoxian no teme « MHOTOrpaHHUKH U T€Jla BPAIICHUSI»
2. CocraBieHHe KpOCCBOP/Aa WK TecTa 1o TeMe « MHOrOrpaHHUKH U TeJla BpaIlleHUs»
3. Cocrasnenue coopauka ¢popmyi o teme «llapannenbHOCTh U MEePIEeHANKYISIPHOCT B IIPOCTPAHCTBE
JlomaiHsist KOHTposIbHAs paboTa 1o TeMe «MHOTOrpaHHHUKH U Tella BPAIleHUs»

12

2 CEMECTP

I'TIABA 6. IEPBOOBPA3HAS U UHTEI'PAJI

Tema 6.1. [TepBooOpaznas ¢pyHkunu. OCHOBHOE CBOICTBO epBOOOpa3HON

IlepBooOpasHast u [TpaBuia BEIYUCIIEHUS IEPBOOOPA3HBIX.

HHTCTpant IpakTHuyeckoe 3ansaTue Ne 15 HaxoxneHue nepBoodpasHbIX

AlbAD

12




ITousrue HCOMMPECACIICHHOI'O NHTETpajia.

®dopmyna Herorona—JleliOHuna.

[Tpumepsl IpUMeHEeHHsI UHTErpaia B (U3UKe U T€OMETPUH.

Bropas npousBogHas u ee (HU3MYECKHIA CMBICII.

IIpakTyeckoe 3ansaTHe Ne 16 Borunicienue MHTErpagos

NN

I'JIABA 7. CTEIIEHHAS, ITIOKA3ATEJIBHASA U JIOTAPUOMHNYECKHUE ®YHKIIUN

a
o

Tema 7.1.
CremneHu 1 KOpHHU.
CrenenHas GpyHKUIUA

Kopens cTenenu n> 1 1 ero cBoMcTBa.

CreneHb C pallMOHAIBHBIM ITOKa3aTesieM U e€ cBoicTBa. [loHsTe 0 creneHu ¢
JNEUCTBUTEILHBIM ITI0KA3aTEJIEM.

prOH_IeHI/Ie BBIan(eHHﬁ, COACPIKAIIUX CTCIICHDb

Pemenne nppalinoHanbHBIX ypaBHEHUI

IIpakTuyeckoe 3ansaTue Ne 21 Pemenne nppanroHanbHbIX YpaBHEHUN

Tema 7.2.

[TokazarenbHast PyHKIMS.

[TokazarenpHas ¢pyHKuMA (3KcTIoHeHTa). CBOMCTBA U rpaduK.

Pemenne nokasarenbHbIX ypaBHEHUMH.

IToka3arenbHbIE HEPABEHCTBA.

IIpakTyeckoe 3ansaTne Ne 22 Pemenue nokasaTeabHbIX ypaBHEHUH U
HEPaBEHCTB.

Tema 7.3.
Jlorapudmmueckas

GyHKIHS.

Jlorapudm yucna. OcHOBHOE JIoTapu(PMUIECKOE TOKIECTBO.

CBoiicTBa. .HOFapI/I(bM MPOU3BCACHUS, HACTHOI'O, CTCTIICHU.

JlecATUYHBIN 1 HATYpaAJIbHBIN JOrapu@Mmbl, YUCIIO €.

IIpakTnyeckoe 3ansaTue Ne 23 [IpeoOpazoBaHue BbIpaXXEHUH, CollepKalux
jorapu@mbl

Jlorapudmuueckas pyHKIus, €€ CBOUCTBA U TpaduK.

Jlorapugmuueckue ypaBHEHUS.

Jlorapugmuueckue HepaBeHCTBA.

BB DN I DN NN DA B D>

IIpakTuyeckoe 3ansaTHe Ne 24 Pemenue norapumMuueckux ypaBHEHHUH U
HEPaBEHCTB.

N

I'JTABA 8 KOMBUHATOPUKA,CTATUCTUKA U TEOPUA BEPOSITHOCTEH

N
N
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Tema 8.1. Craructrdeckas o0paboTka maHHbIX. [IpencraBnenue qaHHBIX (TaOJIUIIBI, 2
DNEeMEHTHI JuarpaMmsl, rpaguku). 'ucrorpaMmel.
MaTeMaTHYeCKON UucnoBble XapaKTEPUCTUKH PSAJOB TAHHBIX. 2
CTaTHCTHKH Ipakruyeckoe 3ansaTue Ne 25 Craructudeckas 00pabOTKa JaHHBIX. 5
[IpencraBienue nanHbix B Tabauiy. [loctpoenue quarpamm.
Tema 8.2. DJeMeHTapHbIC U CJIOXKHBIE COOBITHS. 2
OIeMEeHTbI TeOpUH BeposiTHOCTE CyMMBI HECOBMECTHBIX COOBITUI. 2
BEPOATHOCTEH BeposATHOCTh NPOTHBOIOIOKHOTO COOBITHS. 2
IIpakTnyeckoe 3ansiTue Ne 26 PereHre npakTHYECKHX 3a/1a4 ¢ IPUMEHEHUEM 9
BEPOSATHOCTHBIX METO/IOB
Tema 8.3. [ToouepenHblit 1 OTHOBPEMEHHBIHM BEIOOP HECKOIBKUX 3JIEMEHTOB U3 KOHEYHOT'O
DneMeHThl KOMOMHATOPUKH | MHOYKECTBA.
DopMyIIbl YUCIIA IEPECTAHOBOK, COYETAHNM, Pa3MEILICHUM.
Pemenne komOunaropusix 3ana4d. opmyna 6mHoma HeroToHa.
CpoiicTBa 6MHOMHATIBHBIX KOAQuureHToB. TpeyronbHuk [lackas.
TJIABA 9. YPABHEHUS U HEPABEHCTBA.CUTCEMbI YPABHEHUI U HEPABEHCTB. 28
Tema 9.1. PaBHOCHIIBHOCTB YpaBHEHMI, HEPABEHCTB, CUCTEM. 2
YpaBHEHHs U HEPABEHCTBA. | OCHOBHBIE NMPHEMBI PEIIEHUS CHCTEM YPAaBHEHHMii: MOJICTAHOBKA, alreOpamyeckoe 4
CucreMbl ypaBHEHUH 1 CJI0’KEHUE, BBEJICHNUE HOBBIX IIEPEMEHHBIX.
HCPABCHCTB. Pemenune npocTteiminx cucTeM ypaBHEHMIl C JBYyMs HEM3BECTHbIMU. PermieHue 4
CHUCTEM HEPABEHCTB C OAHOW NEPEMEHHOM.
Hcnonp3oBaHue CBOWCTB M TpapuKoB (QYHKIUN INpU pelIeHUH YypaBHEHUH H 4
HEPABEHCTB.
Meton wunHTepBanoB. lM300pakeHHe Ha KOOPAMHATHOW IJIOCKOCTH MHOKECTBA 4
peleHni ypaBHEHUI 1 HEPABEHCTB C JBYMsI IEPEMEHHBIMU U UX CUCTEM.
[IpuMeHeHre MaTeMaTUYeCKUX METOJOB JJI PEUIeHMs COJIEp’KaTeNbHbIX 3a7ad U3
pa3iaMuYHbIX oOjacTel HaykW W MpakTUKU. VHTepmnperamus pes3ynbTara, yder 4
peasbHbIX OrpaHUYEHUI.
PanmonaneHble, MppalMoHaIbHbIE YPAaBHEHUS U CUCTEMbI. MeTO/bl pelieHus 4
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IIpakTnyeckoe 3ansitue Ne 27 PelieHre pa3inyHbIX BUJIOB YpaBHEHUH

TJIABA 10. DJIEMEHTBI TEOPUY MHOXKECTB U MATEMATHYECKOM JIOTUKA

Tema 10.1. Bunbr MmHOKecTB. CriocoOBI 3a1aHust MHOKECTB. Oniepariiy HaJi MHOYKECTBAMH.

DIIEMEHTBI TEOPUH WctunHble U 10XKHBIE BhICKa3biBaHUs. Onepanuu HaJl BbICKa3bIBaHUSIMU. CBS3b
MHOXXCCTB 1 BBICKA3bIBAHUSI C MHOXKECTBOM.

N | |N

MAaTCMATHYCCKOU JIOTHKH 3aKoHBI JIOTUKU. PelieHue TOoruveckux 3a7ad ¢ UCIOJIb30BAaHUEM KPYroB Diiyepa.

YMo3aKIroYeHus

CamocrosiTesibHas padoTa 00y4YarIIUXCS

75

CamocTosrenbHas pabota no rinase 6 [lepBooOpas3Hast u uHTETrpan
- co3ganue rnpoekta o reMe «llepBooOpasHas U UHTErpaI» WIK
- BBITIOJTHEHUE paboT:
Co3nanue npe3entanuu 1o teme «IlepBooOpaszHas u MHTETpa»
1. Hoxuan no teme «IlepBoobpaszHas u uHTErpa»
2. CocraBneHne KpoccBopaa wim Tecta o reme «llepBooOpasHas u mHTErpam
3. CocraBnenue coopuuka popmyn no teme «llepBoobpazHas u uHTErpa»
Jomarssist KOHTpoJdibHas padota 1o Teme «IlepBooOpa3Has u HHTErpam»

15

CamocrosrenbHas padora no rinase 7 CTeneHHas, Mokas3arenbHas U Jorapupmudeckas GyHKIUN
- co3/1aHue npoekTa 1o TeMe «CTeneHHas, moKa3arenbHas 1 JorapupmMudeckas QyHKINN WA
- BBITIOJTHEHUE palboT:
Co3nanne npe3eHTanuu 1o reMe «CTeneHnas, moka3arenbHas 1 JorapupmMuaeckas GyHKIIAN
1. Hoxnan no teme «CTeneHHas, IoKa3aTenbHas U Jorapupmudeckas GyHKINUN»
2. CocraBneHne KpOCCBOp/Aa WK TecTa 1o TeMe «CTeneHHas, moka3areabHas U JlorapuMuieckas
GYHKITHI
3. Cocrasnenue coopauka popmyi o reMe «CTeneHHas, moKa3aTebHas | JorapupmMudeckas QyHKIIN
JlomaiHsist KOHTposIbHAs paboTa 1o TeMe «CTeneHHas, moKas3arenbHas 1 Jorapupmuueckas GyHKIHN

15

CamocrosTenbHas pabdora 1o riaBe 8 KomOMHaTOpHKa, CTATUCTHKA M TEOPHSI BEPOSATHOCTEH
- co3anue npoekra 1mo remMe «KomMOnHaTOprKa, CTATUCTHKA M TCOPHSI BEPOATHOCTEH» HITH
- BBITIOJTHEHUE PadoT:
Co3manue npe3eHTanuu mo reme «KomMOnHaTOpHKa, CTATUCTHKA U TCOPHST BEPOSTHOCTEH)»
1. Jloxnan mo teme «KoMOMHATOpHKA, CTATUCTHKA U TCOPUST BEPOSTHOCTEH
2. CocraBieHne KpocCBOp/ia Witk Tecta 1o teme «KoMOuHaToprKka, CTaTHCTHKA U TEOPHSI BEPOSITHOCTEN»

15
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3. Cocrapnenue coopuuka popmyn no reme «KomOMHATOpUKA, CTATUCTUKA U TEOPUSI BEPOATHOCTEI
JlomaiHsis KOHTposIbHAs paboTa 1o TeMe «KomMOnHaTopHKa, CTATUCTHKA U TEOPUS BEPOSTHOCTEH

CamocrosTenbHas pabdora 1o riase 9 YpaBHeHus u HepaBeHCTBA. CHCTEMbI YpaBHECHHH U HEPABCHCTB.
- CO3[IaHUE MPOCKTA MO TeMe «Y paBHEHHS U HepaBeHCTBA. CHCTEMbl yPaBHEHHI U HEPABEHCTBY WIIH
- BBITIOJTHEHUE PadoT:
Co3anue npe3eHTaIMy 10 TeMe «Y paBHEHHS U HepaBeHCTBA. CUCTEMBbl YPaBHEHHI M HEPABCHCTB
1. [Hoxuan no teme «YpaBHEHUs U HepaBeHCTBA. CHCTEMBl YpaBHEHUN U HEPABEHCTB)»
2. CocraBieHHE KPOCCBOP/Ia WK TECTa 10 TeMe «Y paBHEHUS ¥ HepaBeHCTBA. CUCTEMbI YpaBHEHUH U
HEPaBEHCTBY
3. CocraBnenue coopHuka popmyi 1o Teme «YpaBHeHHs U HepaBeHCTBAa. CUCTEMBI ypaBHEHHN U
HEPaBEHCTBY
JlomariHsisi KOHTpOJIbHAsSI paboTa 1Mo TeMe «YpaBHEHUS U HepaBeHCTBAa. CUCTEMbl YPAaBHEHHIA U HEPABCHCTBY

15

CamocrosrenbHas padora 1o riase 10 D1eMeHTbl TEOpUM MHOXKECTB U MATEMATUYECKOM JIOTUKH.
- CO3/IaHUE MPOEKTA 10 TeMe «YpaBHEHUS U HepaBeHCTBA. CUCTEMbI YpaBHEHUH U HEPABEHCTBY HIIU
- BBITIOJTHEHUE PadoT:
Co31aHue Mpe3eHTAINH 110 TeMe «DJIEMEHTBI TCOPHH MHOYKECTB U MATEMATHYECKOM JIOTHKH
4, I[OKJ'Ia)I o TeMe «IIEeMEHTHI TCOPHUU MHOXKECTB U MaTeMaTUYeCKOM JTOTHKH
5. CocraBneHue KpoccBopa WiK TeCTa Mo TeMe «JIEMEHTbl TEOPUH MHOKECTB U MaTeMaTHUECKON JIOTUKH»
6. CocraBnenue cOopHrKa HOPMYII IO TeMe «IIEMEHTHI TEOPHH MHOKECTB U MATEMAaTHICCKOU JIOTUKH
JlomaiHsist KOHTpOJIbHAs paboTa 1o TeMe «JIEeMEHThl TEOPUH MHOXKECTB U MaTeMaTHUYECKON JIOTHKHY

15

IIpome:xxyTounas arrecranusi (3xk3ameHn 1 u 2 cemecrtp)

3.3. XapaKTepMCTmca OCHOBHbBIX BHJAO0B JA€ATCIbHOCTH oﬁyqaloumxca Ha YpPOBHE yqeﬁm,lx aedcTBU (l'lO pasgejamM COoACpRKaHUusA

yueOHOH TMCUMILUIMHBI MATEMAaTHKA)

XapakTepucTHKAa OCHOBHBIX BH/I0B Y4eOHOM AesITeIbHOCTH

HaumeHoBaHue pa3ie/ioB

IIpeameTHbIC MeTanpeaMeTHble JInuHocTHBIC
'JIABA 1. YUCJIOBBIE Crpouth Tpadux ymcioBod (yHkuu, ToukuHa | Baagerb CTaHIApTHBIMU | BpIpaxkaThb CBOU
OYHKINHU KOOPJAMHATHOM IIJIOCKOCTH IIpUeMaMHu IIOCTPOEHUs | MBICIM B YCTHOW U

YHCIO0BOM OKPYXKHOCTH. Bnagers noHATHSAMU

BbIuucasTh  JICKapTOBBI KOOPJMHATHI TOYEK | IPa()UKOB YUCIOBBIX (PYHKIIUH.

IIMCBMEHHOU peYHn.
Caymarpb /|
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CMHyCa, KOCHMHYyCa, TaHreHca M KOoTaHreHca, | OcylecTBasTh MOUCK | BCTYNATh B JUAJIOr,
HaXOJUTh UX 3HAYCHUS uH(bOpMallMu ISl BBIMOJIHEHHS | y4aCTBOBATh B
Haxonursp 3HAUYEHUE GbyHKIMY, | y4eOHBIX 3a/1aHUMN C KOJUJIEKTUBHOM
COOTBETCTBYIOLIEE apryMEHTY M  apryMEHT, | UCIIOJIb30BaHUEM y4eOHOM | 00CyXKIeHUN
COOTBETCTBYIOIINN 3HAYCHHUIO (PYHKIIHH JUTEPATYpPBI npooeMm.
OnpenenssiTh cBoiicTBa QpyHKUMH 1O Tpaduky, H
CBOICTBa (DYHKIIMIA, 32 JTaHHBIX AHATTUTHYECKU
I'/TIABA 2 HN300pamxarb YUCIOBYIO OKPYKHOCTh, TOYKH U | AIeKBATHO HCnoJb30BaTh | CIOCOOHOCTH  BECTH
TPUT'OHOMETPUSA JyTU Ha YUCJIOBOM OKPYKHOCTH, HAXOAUTh YMCIIO, | pEYEBbIE CPEACTBA JJI PELICHUS | AUAIOT € JAPYTUMH

COOTBETCTBYIOILIEE TOYKE u
COOTBETCTBYIOILYIO YHCITY
BbruncaaTs  1€KapTOBBI  KOOPAMHATHI  TOYEK
YHUCIOBOW OKPYKHOCTH. Bilagers nNOHATHAMHU
CHUHYyCa, KOCHMHYCa, TaHI€HCAa M KOTAaHIEHCa,
HaxoauTh ux 3HadeHus IlepeBoaurb w3
IrpajyCHOM Mepbl yIjia B PAaJHAHHYIO Mepy H
Hao000pOT.

3anucbiBaTh OCHOBHBIE TPUTOHOMETPUYECKHE
TOXKJIECTBA W NPUMEHATh MX MPH BBIYUCICHUSIX
CHHYyCa, KOCUHYCa, TAHI'€HCAa U KOTAHIE€HCa 4Yucia
(yria).

®opmyMpoBaTh MpaBuwiio paboThl ¢ hopmynamu
MPUBE/ICHNUS, BBIIIOJIHATH peoOpa3oBaHus
BBIPAKCHUI.

@®opMyJMpPOBAaTL OIpPENEICHUs W  CBOWCTBA
TPUTOHOMETPUUYECKUX (DYHKIIMI, aHaIM3UPOBATH,
YUTATh U CTPOUTH TPAPUKH.

Haxoautp nepuon GpyHKINH.

BbinoaHaTh npeoOpa3oBanus rpadukos. Pemars
IIPOCTEUIINE YPAaBHEHHUSI C IIOMOIIBI OKPYKHOCTH
Y TaOJIUIIBI 3HAYEHUH.

Baagers craHgapTHBIMM NpUEMaMH  PELIEHUS

TOYKY,

pa3IMYHbIX KOMMYHUKATHBHBIX
3a1a4; BJAaJeHHMEe YCTHOU H
INUCbMEHHONW peYbl0; CTPOUTH
MOHOJIOTMYECKOE KOHTEKCTHOE
BBICKa3bIBaHUE.

AJleKBaTHO, TOYHO "
N0CJIe/I0BATEILHO
oTo0paxaTh B peuu (ONHcaHue,
00BsICHEHHE) coJiep>KaHue
COBEpIIAEMbIX IEHCTBUM, KaK B
dbopme IPOMKOI
COLMAIIM3UPOBAHHON pPEYM; TaK
u B (opMe BHYTpPEHHEW peud,
Kak B YCTHOM, Tak W B
MHCbMEHHOM peyH.

Ymets aHAJIU3UPOBATH,
KPUTHIECCKHU OllCHUBATh Hn
HHTEPNPETUPOBATEL
nH(pOopMaIHIO.

Crpourn JIOTUYECKOE
paccyXJIeHue, BKJIFOYAIOIIEE
YCTaHOBJICHHE

MPUYIUHHOCICACTBCHHBIX

JIFOJIbMH, JIOCTUTaTh B
HEM
B3aMMOIIOHMMAaHHSI,
HAXOIUTH o0mue
[EJIM U COTPYIHUYATh
JUISL UX JTOCTHOKEHUS.

Co3HaresibHOE
OTHOIIIEHHE K
HEMPEPHIBHOMY
00pa30BaHUIO KaK

YCIOBHIO  YCHEITHOW
npo¢eCCUuOHAIBHONU U
0O0IIeCTBEHHOM
JeSTEIIHOCTH
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TPUTOHOMETPUYECKUX YPaBHEHUM.

3anucbiBaTh (HOPMYIBI, HCHOJB30BAaTh HX IS
BBIYHCIICHUI U MPEe0Opa30BaHUI BhIPAKEHU.
BbinoaHATL mnpocrteiiue npeodpazoBaHUS U

CBsI3CH.

HNmers  mpencraBjieHne o
BO3HHUKHOBECHHUH, PAa3BUTHH W
MPUMEHEHUN TPUTOHOMETPHH.

BBIYHCIICHUS] TPUTOHOMETPUUYECKUX BBIPAKEHUM. IIpoBoauTs MPUKUJIKY u
OIICHKY pe3yJIbTaTOB
BBIYMCIICHUM,  aHAJIM3UPOBATH
MIPUYHHBI JOMYLIEHHBIX
OIIMOOK.
I'/IABA 3 IIPOU3BOJIHAS | ®opmyaupoBaTh MOHSITHE npenena | AHAJIU3UPOBATH u | BHocuTh
OYHKIINN MOCJIE0BATEILHOCTH, TMOHSATHE  MPOU3BOJHON | OCMBICJIMBATH TEKCT 3a/1a4l, HA | HCOOXOIUMBIES
byHKIHH. OCHOBE KOMOMHHPOBAHUS PaHEE | KOPPEKTUBBI B
Haxoauth npou3BoAHbIE NMPOCTEUIINX (DYHKIUH, | ©3yYEHHBIX  aJrOPUTMOB U | ACHCTBHE IIOCIIE €r0
UCIIOJIb3Ysl AITOPUTM. Croco0OB  JIeHCTBUSA  pelaTh | 3aBEpIICHUS Ha
I[pumensiTe npaBwia AUGQGEPSHIUPOBAHMS MPH | HETUIIOBHIEC 33/1a4H. OCHOBE €ro M yuera
HaXO0X/IEHUU IPOU3BOIHON (YHKIIUU O0bsicHATH U3Y4YEHHBIE | XapakTepa
DopMyJIHPOBATH MOHSATHE IIOJIOKEHUSL Ha CaMOCTOSTENBHO | CIEJIAaHHBIX OIINOOK
TCOMETPUYECKOr0 ¥ (DU3MYECKOTO  CMBICTA | MOA0OpaHHbBIX KOHKPETHBIX
IIPOU3BOJHOM GbyHKIUY. Hcnoan3oBarh | IpuMepax.
JITOPUTM COCTaBJICHUSI YpaBHEHHUS KacaTtelbHOU K | OcylecTBIsTh TTONCK
rpaduky QyHKIUH. nHpopMalUK IS BBIIOJHEHUS

Hcnoab3oBaTh TMOHATHE CBS3UM BO3pacTaHus,
yObIBaHHs (YHKIMHM W TPOU3BOJHON (YHKIHU.
OObsiICHAT,  W3YYCHHBIE  TIOJIOKEHUS  Ha
CaMOCTOSITENIFHO ~ MOJOOpPaHHBIX ~ KOHKPETHBIX
puMepax.

®opmy.1upoBaTh MOHATHE IKCTpEeMyMa
byHKINN. OcyuiecTBIATH UCCIIE/IOBaHHE
(GYHKIIMY HA MOHOTOHHOCTb U SKCTPEMYMBI.
IIpuMeHsITh TPOU3BOAHYIO K HCCIEIOBaHMIO
¢ynkuuu. CTpouTh rpapuk QyHKIMHU C TTOMOIIBIO
IIPOU3BOJHOM.

y4eOHBIX 3a7jaHui C
UCIIOJIb30BAaHUEM
JUTEpaTyphbl

yueOHOU
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Haxoauth ckopocTh mpouecca 1o ¢opmyie,
UCTIONB3YS (PU3NUECKUN CMBICIT TIPOU3BOTHOM.

C¢popmupoBathb MIOHSITHE HanOOJIBIIIETO,
HAaUMEHBIIIETO 3HaYEHUE byHkunn Ha
IIPOMEXKYTKE.

HaxoauTh HanOonbliee, HaMMEHbIEE 3HAYCHUE
(GyHKIINU Ha OTpE3Ke.

I'JIABA 4
ITAPPAJIAEJIBHOCTb 1
NEPIIEHAUKYJIAPHOCTD
B ITPOCTPAHCTBE.
BEKTOPBI B
IMPOCTPAHCTBE.

®opMyTHpPOBATHL M JA0KA3BIBATH TEOPEMBI H
CBOMCTBa, GOpMYIHPOBATH ONPEICICHNUSI.
IIpuMeHATH N3y4eHHBIE TEOPEMBI U CBOMCTBA IIPH
peLIeHUH 3a71a4.

Pacno3naBaTh u H300pakaTh Ha PUCYHKAX yrod
MCKOY HpHMOfI " IJIOCKOCTBIO, IBYI'PAHHBIC YIJIbI.
N300pakaTh NPOCTPAaHCTBEHHBIE (QUTYPHI U HX
NPOEKIIUH Ha IJIOCKOCTb.

HaxoauTh B OKpYyXaroleM MHUpE MapajuieIbHbIe |
NEPNCHANUKYIIAPHBIC INIOCKOCTU U IMPSAMBIC.
BbInoHAT,  JCWCTBUS ¢ BEKTOpaMH B
IPOCTPaHCTBE, UCIOJIb3YsI OCHOBHBIE IIPAaBUIIA.

Hcnoab30BaTh METOJ KOOPAMHAT MPU PELICHUU
3a/1a4 Ha BBIYMCIICHUS U I0KA3aTeJIbCTBA.

Haxoauth B TekcTe TpeOyemyr HHQPOPMAIIHIO;
OTIPEICINIATh TEMY U TTIAaBHYIO MBICIIb TEKCTA.
Pemate 3amaum  Ha  OCHOBE  HM3YyYEHHOTO
MaTepuana.

MopeaupoBaTth
F€OMETPUUYECKHE 00BEKTHI
UCIIOJIb3YS rOTOBbIE
KOMIIBIOTEPHBIE IIPOrPaMMBI
OcyumecTBiasiTh MTOMCK

HEo0X0uMON MHpOpMALUH IS
BBITTOJIHEHHSI YUEOHBIX 3aJaHUH.
AHAJIN3MPOBATH U
OCMBICJIMBATh TEKCT 3aJaud,
nepegopMy.IMpoOBaTh yCJIOBHUE,
MOJEJHMPOBATh  YCIOBHE U
CTPOHUTBH JIOTUIECKYIO IIETIOYUKY.

Ymers  QopmynupoBath U
yIepKUBaTh Y4eOHYIO 3a7a4y;
peoOpazoBLIBAThH
MPAKTHIECKYIO 3aaqy B
MO3HABATENbHYIO; CTaBUTh
HOBBIE y4eOHbIE 3a/Jaydl B
COTPYAHUYECTBE C YUUTEIIEM.
IIpumeHsiT  yCTaHOBJICHHBIE
npaBujia B TUIAHHPOBAHUH
croco0a perIeHus;

BriOuparsn JIEUCTBUS B

COOTBETCTBHU C IMOCTaBJICHHOU
3a7a4el W yCIOBUAMH €€

AJIEeKBAaTHO
HCIOJIb30BATH Ppeyb
JUIS TUTAHUPOBAHUS U

peryJsium cBOCH
JeSITeIILHOCTH,
UCIOJB30BaTh  peYb
ISt peryJsiun
CBOETO JICHCTBHSIL.
CTaBUTh  BOIIPOCHI;
oOparmiarscst 3a
MTOMOIIIBIO;
dbopMyIupOBaTh CBOU
3aTpyJHEHHUS;

npeajararb 1nmomMoub
u COTPYAHUUICCTBO,

NPOSIBJISATH
aKTUBHOCTD BO
B3aUMOJCUCTBUU IS
pelieHus
KOMMYHHUKATUBHBIX
3a1a4

CIyLIATH "
BCTYNaTh B JMAJIOT,
y4acTBOBATH B
KOJIJIEKTUBHOM
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peanusauuy;
onpenessith
MOCJIEI0BAaTEILHOCTh
IIPOMEKYTOUHBIX eieu u
COOTBETCTBYIOLIUX UM

JICUCTBUMA C YYETOM KOHEYHOTO
pe3yJibTaTa; COCTABJSATH IUJIaH U
MOCJICIOBATEILHOCTE JEHCTBUM;
npeaBuAeTb YPOBEHb YCBOCHUS

00CYyKIeHUN
poOJeM.
YunThiBaTh pasHble
MHEHUS U CTPEMUTHCS
K KOOpJMHAIINH
Pa3IMYHBIX MO3HILIMIA
B COTpPYJIHHUYECTBE.
Honumarsp
uHpOpPMAIHIO,

3HaHUM, ero BPEMEHHBIX | IIPEJCTABICHHYI0 B
XapaKTEPUCTHK; HpeaBUIETh | TEKCTOBOH  (hopme;
BO3MOKHOCTH IIOJIyYEHUS | OTAETATh HOBOE
KOHKPETHOI'O 3HaHUE oT
pe3ynbTaTa  NpPU  PELICHUH | U3BECTHOTO; CTaBUTh
3a/1a4u BOIIPOCBHI K TEKCTY U
OCYILEeCTBJSATHL UTOTOBBIA U | HCKaThb OTBETHl Ha
NOLIATOBBII  KOHTPOJIb IO | HUX.
pE3yJbTaTy; ocymiecTBisATh | OpueHTHPOBATHL B
KOHCTaTUPYIOIINN U | CUCTEME 3HAHM;
IIPOrHO3UPYIOIINUK KOHTPOJb IO | BBIIOJHATH  aHAJM3,
pe3yibTaTy W MO  CIocoO0y | MPOU3BOIUTH CUHTE3.
JEUCTBHUS.
OcyumecTBiasiTh
KOHCTaTUP YOI u
MIPOTHO3ZUPYIOLIIUH KOHTPOJIb 110
pe3yapTaty M IO  CIOCco0y
JICACTBUA.
I')TABA S. PacnosHaBare Ha ueprexax, pucyHkax u | Mcmosb3oBarh KoMIbIOTEpHOE | BhIpakarTh CBOHU
MHOI'OTPAHHUKHU U MOJENIAX IPOCTPAHCTBEHHBIE TIE€OMETPUYECKHE | MOACIUPOBAHUE MBICTU B YCTHOH H
TEJIA BPAIIEHU S ¢burypsl, KoHGUTyparuu Guryp. W OKCIEPUMEHT Ui WM3Y4YeHUs | TUCBMEHHOH  pedM.
IIpuBoaMTHL IPUMEPHI AHAIOIOB F€OMETPUUYECKUX | CBOMCTB reomerpuueckux | Caymarp U
buryp B OKpyxaromem MHpe. 00BEKTOB. BCTYNATh B JMAJIOT,
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HN3o6paxkars IIPOCTPAHCTBEHHBIE
reoMerpuueckue (GpUrypbl U uX KOHQPUrypauuu c
HCIOJIb30BAaHUEM YEPTEKHBIX HHCTPYMEHTOB.

@®opMyIMPOBATH  ONPEACIICHUE TPU3MBI U
NMApaMUAbl, MX DJJEMEHTOB M BHJIOB Ha
KOHCTPYKTUBHON OCHOBE.

HccaenoBatr M onmuchIBaTh  CBOMCTBA

IPOCTPAHCTBEHHBIX T'EOMETPUYECKUX (uryp,
UCIIOJIB3YS SKCIIEPUMEHT, HabmroeHue,
u3Mepenue. HaxoauTs B OKpyKarouiemM MHUpe
IPOCTPAHCTBEHHbIE CUMMETPUYHbIE (PUTYPBI.

H3o06pakaTs CUMMETPUYHBIE
poCTpaHCTBeHHbIE ¢Gurypel. Pemarb 3amaun
HA HaxOXJEHHWE Ha JI0Ka3aTeIbCTBO, Ha

BBIUNCJICHWE JJINH, YTJIOB,
CCUYECHNUI MHOTOTPAHHMKOB, TEJI BPALLCHUS.
@®opMyJIHpPOBATh  ONpPEICIICHHE LHWIMHAPA,
KOHYca, cepbl U IMapa, uX 3JIEMEHTOB.
BbipaxaTh OJHM €IUMHUIBI H3MEPEHHUS uepe3

JIpyTHe.

Ha IIOCTPOCHUC

®opmyIupoOBaTH ompezeneHue TUTOIIA TN
MOBEPXHOCTH, 00bEMa Tela.
HccaenoBarb 3aKOHOMEPHOCTHU MEXTY

dopMynaMu TUIOMANCH TMOBEPXHOCTEH M HUX
o0BeMaMu
Pemarp 3a7ayd Ha HaxO)KIAEHUE Ha IUIONIAAEH
MOBEPXHOCTH U O00BEMOB MHOTOTPAHHUKOB, TEJ
BpAIICHHUSI.

AHaJIM3MPOBATH u
OCMBICJIMBATh TEKCT 3a/ayy,
nepepopmyIMpoBaTh yCIOBHE,
U3BJIEKATH HEO0OX0TUMYIO
uHpOpMALMIO, MOJeTUPOBATH
YCIOBUE C IIOMOILIBIO CXEM,

PHUCYHKOB, CTPOUTH
JIOTHYECKYIO HENOYKY
paccyXIeHuu, KPUTHYECKH

OI€eHUBATDb HOJ'Iy‘IGHHBIfI OTBCT,
OCyIIeCTBJIATb CaMOKOHTPOJIb,

NpOBePSTH OTBET Ha
COOTBETCTBHUE YCIIOBUIO.
PaccmaTpuBaTh ceueHus
POCTPAHCTBEHHBIX dburyp,
noJyyaembie myTeM
MPEAMETHOTO WIH
KOMITBIOTEPHOTO

MOJIEIIMPOBaHUS, ONPENEIATh UX
BU/L.

OcyumecTBiasiTh TOUCK
HeoOxoIuMoM nHpopMauu JUIs
BBITIOJTHEHUS] YUeOHBIX 3aJaHUl
C HCHOJb30BAaHUEM  Y4eOHOM

JTUTEPATYPHI.
Hckates HanoboJiee
¢ pexTuBHBIC CIIOCOOBI

peicHrd 3aJa4 B 3aBHCHMOCTHU
OT KOHKPETHBIX yCIOBUH.
Crpourn pedeBoe
BbICKa3blBaHUE B YCTHOM H
MMUCHbMEHHOU (hopMme.

y4acTBOBaTh B
KOJIJIEKTUBHOM
00CYyKIeHUN
npooeMm.
YuuThIBaTh pa3HbIC
MHEHUS U CTPEMHUTBCS
K KOOPIUHAIIHH
Pa3IUYHBIX TO3MIIMMA
B COTPY/ZIHUYECTRBE.
JdorosapuBarbcst u
NPUXOAUTH K
obmiemy PEIICHUIO
COBMECTHOM
NEATEIBHOCTH, B TOM
quciie B CHUTYalluu
CTOJIKHOBEHUS
HWHTEPECOB.
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OcyuiecTBASATh HWTOTOBBIA U

IOLIATOBBI  KOHTPOJIb IO
pe3yJbTary.
IIpu BBIIIOJIHEHUU

BBIYHCIINTENLHBIX ONEpaInil
ucnojan3osars Microsoft Excel,
HpI/I Hpe3eHTaHI/II/I BBIBOIOB —
Microsoft Power Point.

I'/IABA 6. ®opmyJIMpoBaTh OMpezeNieHue MepBooOpazHo, | PazsepHyTo 000CHOBBIBATH
IEPBOOBPA3HASA U HEONPENEIECHHOIO0 HUHTErpaia. CYXKJECHU, NMPUBOAUTH
HHTEI'PAJI BbiuucasaTe  1epBooOpa3Hyr0 A CYMMBI | TOKa3aTeIbCTBO.

GyHKIMI, UCIIONIB3YS CIIPABOYHBIC MaTEPUAIIBI. OcyuiecTBaASITH MTOUCK

HUcnosb3oBarh yMEHUue HaxOoIuTh | ”HOPMAIUU JUISI BBIMOJTHEHUS

epBOOOPAZHYIO IE CYMMBI GyHKIMH, | y4eOHBIX 3a/1aHUM C

npousBeneHuss (YHKIIUU HA YHUCIIO, HWCIOJB3YS | MCIIOIh30BAaHHEM yueOHOU

cupaBoyHble MaTepuaibl. IIpuMeHsITb CBOICTBaA | JIMTEpATyphI

HEOIPEJECIECHHBIX  MHTErPAJIOB B CJIOKHBIX

TBOPYECKUX 3a/ITAHUSX.

®DopmMHupoBaThH MOHSITHE OIIPEIIETICHHOTO

uHTerpana, popmyny Herotona-

JleitOHuMIIa, KPUBOJMHENHOMN Tpanenuu.

BoruucasaTs onpeneneHHbli HHTErpaj A1l CyMMBbI

(bYHKIHI, UCTIONB3YS CIIPABOYHBIE MATEPUAIIBI

BoInoaHATL HaXOXIEHUE IUIOmanu  (Qurypsi,

OTPaHUYEHHYIO JIMHUSIMHU.

IIpuMeHATH TOHSATHE MHTETpaia B MPHUKIATHBIX

3a/1ayax.
I'/TIABA 7 CTEIIEHHAS, Pacno3naBarb KOpHM HaTypajibHOW cteneHn u3 | Mcnmouab30BaTh rotosele | BBITh TOTOBBIM K
IHHOKA3ATEJIbBHAA 1 YHCJIa U UX CBOWCTBA; CTENICHN C PALIMOHAIBHBIMHU | KOMIIBIOTEPHBIE IIPOIPAMMBI Ul | CAMOCTOSATEIHLHOMY
JJOTAPUOMHNYECKASI MOKa3aTesIMH, WX  CBOWCTBA; CTENEHU  C | MpeoOpa3oBaHUs MOUCKY MeToaa
OYHKIINN JEUCTBUTEIbHBIMU MOKa3aTeJIsIMU. Yurarh | paMOHAJIbHBIX, peueHust

CBOMCTBA KODHEM M3 HaTypaJlbHOM CTENEHU, | UPPALMOHAIBHBIX  CTENEHHBIX, | MPOCTEHIITIX
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CBOMCTBA CTEIEHU C
paLII/IOHaJIBHbIMI/I IIOKa3aTcCIIIMHU

BbINOJIHATH JEUCTBUS C KOPHSMH HATypaJlbHOMU

MoKa3aTeJIbHBIX 51
norapu(pMHUECKUX BBIPAKECHUH.
Iloab3oBaThcA

JIOTIOJTHUTEIILHOW U CIIPABOYHOM

anredpandecKux
BBIPAYKCHHU,
CoZiepKalINX KOPHH,
CTETIeHH, JOTapu(pMBbI;

CTETIEHH, CTENEHN c palMOHaIbHBIMU .
MOKas3aTelsiMHM, CTeNeHH ¢ jeicTBuTenbHpIMy | TATCPATYPON HPH Hcnoab30BaTh
IOKa3aTeNsMH. npeodpasoBanmi pHOOPETEHHBIE
OO0bACHATL HOHATHE Jjorapudma, coiicTea | PAIMOHAIBHBIX, 3HAHWSA U yMEHHUsS Ha
norapupma,  JecATUYHBIE W HarypanbHple | TPPAUMOHAIBHBIX CTCHCHHBIX, | 500 0pyqy
JIorapuMsi. TOKa3aTCIPHBIX 1 . | npodeccronanpHOro
MpuMeHATL  OCHOBHOE  Jorapupmuueckoe | TOTAPHPMUHECKNX BBIDOKEHUH. | |\ "
TOXIECTBO npH peleHun BBIPAKECHHIA. Baanere cranaapTHeIMU MOBCETHEBHOM
@opmMyaMpoBaTh 1  3aNUCHLIBATL  paBuia | [IPUCMaMH PCHICHUA KH3HH.
JeNCTBUI ¢ orapupMamy. pallnOHAJIbHBIX,
IIpeoGpa3oBbIBATE aNre0pandecKue MppalMOHAIPHBIX CTCTICHHBIX,
BBIPAXKEHUS, PALIMOHAIILHBIE, UPPALMOHAILHEIE, IOKa3aTCJIbHBIX 1 5
CTeIeHHbIE, TOKa3aTeNbHbIe 1 Jorapudmuueckue | 1OTAPHPMUUICCKUX BHIPAKCHHIA.
BBIPOKEHMS.
I'JIABA 8 Pemarp mpocreiimme komMOMHATOpHbIE 3aa4u | CocTaBasTh IUtaH  peuieHus | Mecmoab3oBaTh
KOMBHHATOPHKA, MeTOJIOM InepeGopa, BeIpamkarh — H3BECTHBIC | 3ajaum; PHOGPETEHHbIE
CTATUCTUKA U TEOPUS q)OpMYJ'ILI; BoiuncaaTte B HpOCTCfII.HPIX clrydasax BBITL roTOBLIM K | 3HAaHUA W YMEHUS B
BEPOSITHOCTEMN BEPOSATHOCTH COOBITHIT HA OCHOBE CaMOCTOSATENILHOMY HOMCKY | TPAKTHYECKON
TO/ICYETa YUCITa UCXOIOB; MeToza peleHus | ACITeIbHOCTH u
IIpeacraBasiTe aHauU3 peabHBIX YHUCIIOBBIX | BEPOSTHOCTHOM 3a/1a4M; IIOBCEHEBHOU
JaHHBIX B BUAC OAHUArpamm, rpa(i)I/IKOB; Ncenoan30Barb TOTOBBIC | KHU3HH.
AHAIM3UPOBATH UHPOPMAIIUIO KOMIIBIOTEPHBIE IPOrPaMMbI ist | BBITH TOTOBBIM
CTAaTHCTHYECKOTO XapakTepa. P —— uHdopMaruy | OTCTAMBATE CBOIO
CTATHCTHYECKOTO XapakTepa u | [OIKY SPCHHA P
ITOCTPOEHUS rpaduxos y | PCLICHAH
Marpav. BEPOATHOCTHBIX
3a/1a4, TIPH aHAIM3Ee
uHpopMauu
CTaTUCTHYECKOTO
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XapakTepa.
Haxoautsb
JIOTIOJIHUTEIBHYIO
uHpOpMAaLIHIO
pelieHus
BEPOSTHOCTHBIX
IPAKTUYECKHX 3a/1a4.
CdopmupoBathb
OCHOBBI JIOTHYECKOI0
MBIIUICHUS JUISL
peLeHus
BEPOSTHOCTHBIX
3ajau.

JUIA

I''/IABA 9 YPABHEHUSA U
HEPABEHCTBA.
CHUCTEMBbI YPABHEHUM
N HEPABEHCTB.

IIpou3BoauTL PaBHOCUIIBHBIE NIEPEXO/BI C LIENIBIO
YIPOLIEHUS] YPaBHEHUM, HEPABEHCTB.

BepInoHATL NPOBEPKY HANACHHOIO PELICHUS C
MOMOUIbI0 IOJACTAaHOBKM U ydera 00JacTu
JIOITYCTUMBIX 3HA4YCHUH. IpenBugers
BO3MOXKHYIO MOTEPIO WJIM NMPUOOpETEeHNE KOPHS U
HAXOMTh ITyTH BO3MOXKHOT'O M30€raHus OmuOOK.
IIlpuMeHATs  OCHOBHBIE  METOJIBI  PEIICHUSA
anreOpandeckux ypaBHEHUN: METOJ pPa3ioXKEHUs

HAa MHOXHUTEIM M METOJ BBEICHUS HOBOK
IIEPEMEHHOM.

Pemartnb IIPOCTHIE TPUTOHOMETPHYECKHUE,
MIOKa3aTelbHbIE, JorapupmMHuUecKue,

palMOHAJIbHBIE U UPPALIMOHATILHBIC YPABHEHUS.
IlpuMeHsaATs CTaHAAPTHBIE NPHUEMBI PELICHUS
palMOHAIBHBIX, MpPALMOHAIIBHBIX,
MTOKa3aTeNbHBIX, aorapuMUIECKUX u
TPUTOHOMETPUYECKUX  HepaBeHCTB.  Pemars
HEPaBEHCTBA METOJOM MHTEPBAJIOB.

Hcnosab30BaTh roTOBBIE
KOMITBIOTEPHBIE TTPOTPaMMBI, B
TOM YHCJIC JUIsl TIOUCKA TyTH
pelieHus: U WUTIOCTPALUN
peuieHust ypaBHEHUN U
HEpaBEHCTB.

OmnpeneassTb NIPUYNHBI
BO3MOYKHBIX NTOTEPh WIH
MPUOOPETEHUS JTUTITHUX
PELICHU U yTH UCTIpaBICHUS
TAHHBIX OIINOOK.
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Hcnoab3oBaTh cBOiicTBa W Tpapuku (GyHKUIUI
IIPU PELLIEHNN YPAaBHEHUN U HEPABEHCTB.
HN300paxkar, Ha KOOpAMHATHOM  IIJIOCKOCTU
MHOXECTBA PEUICHUN YPaBHEHUW U HEPABEHCTB C
JBYMSI IIEPEMEHHBIMU.

Pemiate cucremsl IBYX YpPaBHEHHUH C JIBYyMs

HEHU3BCCTHBIMU Fpa(bI/ILIeCKI/I, METOJ0OM
IIOoACTaHOBKH, MCTOAOM anre6pa1/1qe<:1<oro
CJIOKCHMUA, MCTOAOM BBCICHUA HOBBIX
MNCPEMCHHBIX. Pematn CHUCTCMBbI TpEX

YpaBHEHUU C TpeMs IEPEMEHHBIMH.
I[IpuMeHsSITH pa3IWYHBIE CIIOCOOBI MPHU PEIICHUU

cucTeM HEPaBEHCTB, H300pakaTh Ha
KOOPJMHATHOM  IUJIOCKOCTHM  MHOXECTBA  HX
pelIeHU I

T'JIABA 10 QJIEMEHTBI
TEOPUU MHOKECTB U
MATEMATHYECKOMN
JIOTUKMU.

OnepupoBarh NOHATUAMHU: KOHEYHOE
MHO’KECTBO, 2JIEMEHT MHOKECTBA,
OJMHOXECTBO, NlepeceueHne, 00beIMHEHNE
MHOK€eCTB. OnepupoBaTh IOHATUSAMH:
YTBEPKACHHUE, UCTUHHOE, JIOXKHOE YTBEP/KIECHUE,
OTPHULIAHUE YTBEPKIACHUSI, KOHTPIIPUMED.
Haxoautp nepeceuenue, 00beIMHEHNE
MHO’KECTB.

Pacnio3sHaBaTh MICTHHHOE, JIO)KHOE YTBEPKACHHUE,
olMOKY B yTBepkIeHUAX. CTPOUTH HAa YUCIOBOM
IPSIMOM TOIMHOKECTBA YHCIOBOIO MHO>KECTBA

AHAJIM3UPOBATH "
OCMBICJIUBATh TEKCT 33/1a41, Ha
OCHOBE KOMOMHHMPOBAHUS paHee
U3YYEHHBIX  aJTOPUTMOB U
Croco0OB  JIEHCTBHSI  pelIaTh
HETUIIOBBIE 33/1a4H.

O0bsicHATH U3Y4YCHHBIE
HOJIOXKEHHS Ha CaMOCTOSATEIbHO
OJOOpaHHBIX KOHKPETHBIX
npuMepax.

OcyumecTBasITH TOUCK
nHGOpMAIMY JUTS BBIOTHEHUS
y4eOHBIX 3aJaHuif C
HCIOJIb30BaHUEM yueOHOMI
JUTEPATYPHI

BbITL TOTOBBIM K
CaMOCTOSITEIIBHOMY
IIOUCKY MeToJa
peLeHus
MPOCTEUIIINX 3a/1a4;

HUcnoan3oBarb
IpUOOpETEHHbBIE
3HAaHUS U yYMEHUS Ha
3aHATHUSIX
npodeccuoHaIbHOIO
UKJIan
IIOBCEIHEBHOU
KHU3HH.
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4. YCJIOBUS PEAJIM3ALIMU TPOT'PAMMBI IMCHUTIJIMHBI

4.1 TpeO6oBaHusi K MUHUMAJBLHOMY MaTe€PHAIbHO-TEXHHYECKOMY 00ecredeHH 0

Peanuzanuss y4eOHOM AMCHUIUIMHBI IpeANojaracT Hajdudue Yy4eOHBIX KaOMHETOB
MaTeMaTHUKH.

O6opynoBanne y4eOHOTO KaOWHETa W pabouymx MecT KaOWHeTa: TUIaKaThl, TaOJUIIBI,
KaJIbKYJIATOD, ayIMTOpHAs JOCKA.

Texuuueckue cpencTBa 00ydeHUs: KOMITBIOTEPBI, MYJIbTUMEANIHAS anmaparypa.

4.2 NndopmanmnonHoe odecrieueHne 00ydeHust

Ilepeuenn PEeKOMEeH/1yeMbIX Y4eOHBIX U3IaHMH, HNuTepHer-pecypcos,
JOTIOJTHUTEIbHOM JINTEPaTyphbl

OcHoBHas nuTeparypa:

1. Amumos 1. A., Konsirun FO. M., Tkauésa M. B. u ap.Maremaruka: anreOpa u Hayana
MaTeMaTHYeCKOro aHaiu3a, reoMeTrpus. Anredpa M Hauyaja mMareMarudeckoro aHaiausza 10-11
kJjacc. YueOHuk ba3oBelii u yriyonénnslil ypoBHu. — MockBa: [Ipocsemenue, 2023.

2. Aranacsu JI.C., byry3zoB B.®., Kanomnes C.b. u np.Marematuka: anredbpa u Hayana
MaTeMaTHYecKoro aHanmsa, reomerpus. ['eomerpus. 10-11 xmacc. YueOuuk. ba3oBbiii u
yrayOnénnsiit ypoBHu. — Mocksa: [IpocBemenue, 2023.

JlononHuTeNbHAS TUTEPATYpA!

3. bammakoB, Mapk MBanoBuu. MaremaTuka : y4eOHMK : Ul MCIIOJIb30BaHUS B
o0Opa3oBaTenbHOM Tpolecce odpazoBarenbHbIX opranuszanuii CIIO / M. U. bammakos. - 8-e
u3a., crep. - Mocka : Akagemus, 2021. - 252, [1] c. - (IlpodeccuonanpHoe oOpa3oBaHKE)
(O6meobpaszoBarenbHbIe AUCIUILTUHBI)

4. Jlucuukun, B. T. MaremaTtuka B 3amadax ¢ pemenusmu / B. T. Jlucwukun, U. JI.
Conoseitunk. — 10-e uza., crep. — Cankrt-IlerepOypr : Jlans, 2023. — 464 c. — ISBN 978-5-
507-46662-7. — TexkcT : ameKTpoHHBIN // JlaHb : 3neKTpoHHO-0MOIHoTeyHast cucrema. — URL:
https://e.lanbook.com/book/314798 (mata obpamenus: 19.04.2023). — Pexxum goctyma: s
aBTOPH3. NIOJI30BATEIICH.

5. Pemenue 3ajau mo marematuke. [IpakTUKyM Ui CTYJI€HTOB CpPeHUX CIIELUATIbHBIX
yueOHbIX 3aBeneHuit / B. B. 'apbapyk, B. U. Pogun, . M. ConoBeeBa, M. A. llIBapu. — 2-¢
u3[., ucnp. — Cankr-IlerepOypr : Jlanp, 2023. — 416 c. — ISBN 978-5-507-45993-3. — Tekcr

MeKTpoHHbd  //  Jlamb  :  siekTpoHHO-OMOnmoreuHas  cucrema. —  URL:
https://e.lanbook.com/book/292952 (nata oOpamenus: 19.04.2023). — Pexum poctyma: ans
aBTOPH3. NIOJI30BATEIICH.

6. Benenue B anreOpy u marematnueckuit ananus / E. A. TlaBnos, O. U. Pynaunkmuii, A.
U. dypmenko, T. M. [llamuneB. — Cankrt-IlerepOypr: Jlanb, 2023. — 68 c¢. — ISBN 978-5-
507-44893-7. — Tekcr : 21eKTpoHHBIH // JIaHb : 37eKTpoHHO-OMOIMOoTeuHas cucrema. — URL:
https://e.lanbook.com/book/276665 (mara obpamenus: 19.04.2023). — Pexxum jpoctyma: s
aBTOPH3. MOJIb30BATENCH.

7. Nanmasia, A. A. Marematuka : yueOnuk / A.A. Jlagasa. — 3-¢ u3j., ucnp. U J0IM. —
Mocksa : UHOPA-M, 2023. — 544 c. — (Cpennee npodeccuonaabHoe obpasoBanue). - ISBN
978-5-16-012592-3. - Texcr: DIIEKTPOHHBIH. - URL:
https://znanium.com/catalog/product/1891827 (mara o6pamenus: 19.04.2023). — Pexum
JIOCTYTIA: TIO TIOITHCKE.

8. Bynneik, I'. M. MaTtemaruka : yuebHoe nocobue mis crno / I'. M. bynnpik. — CaHkT-
[TerepOypr : Jlanp, 2022. — 156 c. — ISBN 978-5-8114-8283-2. — TekcT: 31eKTpOHHBIH //
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Jlanb : amekTpoHHO-OMOMMoTeunas cucremMa. — URL: https://e.lanbook.com/book/187562 (nara
obpamenus: 19.04.2023). — Pexum goctyna: AJiss aBTOPHU3. MOJIH30BaTEICH.

9. Sumenes, JI. T. Matemaruka B mpumepax U 3agadax Juisi noaroroBku k EI'D u
noctyrieHuto B BY3: Yuebnoe nocodue / Slumenes JI.T., - 2-e uzn., gom. - Mocksa : By3oBckuii
yueonuk, HUL[ MH®PA-M, 2022. - 336 c. - ISBN 978-5-9558-0401-9. - Tekct : 3JIeKTpOHHBIN.
- URL: https://znanium.com/catalog/product/1855513 (mata obparmenus: 19.04.2023). — Pexum
JIOCTYTIA: TI0 TIOATIHCKE.

10. CoopHUK 337124 110 TeoMeTpHH : yaeOHoe rmocodbue mis cro / C. A. @panrymnos, 1. U.
CoBeptkoB, A. A. ®aneesa, T. I'. Xogor. — Canxkr-IlerepOypr: Jlans, 2021. — 244 c. — ISBN
978-5-8114-7500-1. — TekcT : 2neKTpOHHBIN // JIaHb : 37EKTPOHHO-OMOIMOTEYHAsT CUCTeMa. —
URL: https://e.lanbook.com/book/161634 (mara obpamenus: 25.04.2023). — Pexum goctyma:
JUTSL QBTOPH3. MOJIb30BATEIICH.

4.3. TIlepeuenb HH(POPMAIMOHHBLIX TEXHOJOTHI, MCHOJb3yeMbIX B OOYYeHHUH,
BKJIIOYasl TepeyeHb MPOrPaMMHOro obecriedyeHUuss M HH(OPMALUMOHHBLIX CHPABOYHBIX
CHCTEM

B kauecTBe NmporpaMMHOro OOE€CHeueHUsl HCIOJIb3YIOTCS MPOTrPAMMBbI: ONEpallMOHHBIE
cucremsl Microsoft Windows 10, Microsoft Windows Professional 8 Pro, Microsoft Windows
Professional/ Starter, Microsoft Windows XP, oduchsie makers: Microsoft Office Professional
Plus 2003/2007/2010, Microsoft Office Standart 2013, Autusupyc Kaspersky Endpoint Security
U1 OusHeca.

DOnexkTpoHHass HH(MOpMalMOHHO-00pa3zoBatenbHass cpenqa PI'BOY BO Bomoronckas
I'MXA.

HNudopmanmonHbie CIPABOYHbIE CHCTEMBI

— EnuHoe oxHO noctynma K o00pa3oBaTelbHBIM pecypcaM — PpeXUM JOCTyIa:
http://window.edu.ru/

— UIIC «Koucynprautllroc» — pexxum goctyna: http://www.consultant.ru/

— Wntepdakc - LleHTp packpbITHs KOpropaTUBHOM HMH(OpManuu (cepBep pacKpbITH
uHpopMmarmmn) — pexum jgocryna: https://www.e-disclosure.ru/

—  HWundopmanmonno-npasoBoit  mopran [APAHT.RU — pexum  jocryma:
http://www.garant.ru/

— ABTOMaTH3MpOBaHHas cripaBouHas cucrtema «Cenpxo3TexHuka» (Web-sepcust) - pexum
noctyt: http://gtnexam.ru/

IIpodeccnonanbubie 6a3b1 JAHHBIX

— Hayuynas osnextponnas Oubmmoreka eLIBRARY.RU — pexum pgocrymna:
http://elibrary.ru

— Haykomerpudeckast 6a3a JaHHBIX SCOPUS: 0a3a MaHHBIX pedepaToB W MUTHPOBAHUS —
pexum gocrymna: https://www.scopus.com/customer/profile/display.uri

— Od¢unmanbHeiii callit @enepanbHON CIyKObl TOCYJapCTBEHHOM CTaTUCTUKU — PEXKUM
nocryna: https://rosstat.gov.ru/ (OTKpBITBIN JOCTY)

— Poccuiickas Axagemuss Hayk, OTKpBITBIH AOCTYNl K Hay4YHbIM >KypHaJlaM — PEXHUM
nocryna: http://www.ras.ru (OTKpBITBIH JOCTYIT)

— OdunmanpHpiii caiT MUHHCTEPCTBA CEJILCKOTO X03s11cTBa Poccuiickoit denepanun —
pexxkum fgocrtyna: http://mex.ru/ (OTKpBITHINA JOCTY)

DJIeKTPOHHbIE OMOJIMOTEeYHbIE CUCTEMbI:

O OnexkTpoHHbIH Oubmmoreunsii karamor Web WPBUC — pexum noctyna:
https://molochnoe.ru/cgi-
bin/irbis64r 14/cgiirbis 64.exe?C21COM=F&I21DBNAM=STATIC&I21 DBN=STATIC

o OBC JIAHbB — pexxum nocrtyna: https://e.lanbook.com/
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9BC Znanium.com — pexxum joctymna: https://new.znanium.com/
DBC FOPAUT — pexum nocryma: https://urait.ru/
3BC POLPRED.COM: http://www.polpred.com/
DNeKTpoHHAs oubmmoreka U3/1aTeNILCKOTO HeHTpa «AKageMus»:
https://www.academia-moscow.ru/elibrary/ (komnexuus CI10)
OBC ®I'bOY BO Bonoroackas I[MXA — pexum gocryna: https://molochnoe.ru/ebs/

@)
©)
@)
©)

Oobecnevyenue odpazoBanus A jgun ¢ OB3

Jiis obecniedeHust 00pa30BaHUsS WHBAIUIOB U JIUI[ C OTPAHUYCHHBIMH BO3MOXHOCTSMU
3JI0POBBSl peasin3alus AUCHUIUIMHBI MOXKET OCYIIECTBISTHCS B aJJaITUPOBAHHOM BHJE, UCXOIS
U3 HHIUBUIYaJTbHBIX TCUXO(U3HUECKUX OCOOCHHOCTEW ¥ TIO0 JUYHOMY 3asBICHHIO
oOyuJaromerocs, B 4aCTU CO3/1aHUS CIICUANBHBIX YCIOBUI.

B cnemnuanbHbie yCIOBUS MOTYT BXOAMTH: NPEIOCTaBICHUE OTAEIBHOM ayAUTOPHH,
HEOOXOUMBIX TEXHUYECKHUX CPEACTB, MPUCYTCTBUE aCCUCTEHTA, OKA3bIBAIOIIETO HEOOXOIUMYIO
TEXHUYECKYIO MTOMOIIb, BRIOOP (DOPMBI TIPEOCTABICHUSI HHCTPYKIIUU IO MOPSIAKY MPOBEICHUS
TEKYIIero KOHTPOJS M MPOMEXKYTOUHOM aTTeCcTalid, WHCIIOJIb30BaHUE CHEIHAIbHBIX
TEXHUYECKUX CPEJICTB, IIPEAOCTABICHUE MIEPEPHIBA JIJIsl TpUeMa MUIIH, JIEKAPCTB U Jp.

Jljis Ui ¢ OrpaHUYeHHBIMU BO3MOXKHOCTSMHU 3I0POBbsSI MPEIyCMOTPEHA OpPTaHU3aIlHs
KOHCYJIBTAIIMI C UCTIOJIb30BAHUEM JIEKTPOHHOM MOYTHI.

Y4eOHO-MeTONUYECKHUE MaTepuasbl ISl CaMOCTOSITENIbHON pPadOThl 00ydYaromuXcs U3
YuCiia MHBAJIUAOB M JIUI C OTPAHUYCHHBIMH BO3MOKHOCTSIMH 3710poBbst (OB3) npegocrapistoTcs
B (hopMax, afanTUPOBAHHBIX K OTPAHUYEHHSIM HX 3[JOPOBBS M BOCIIPUATHS UH(DOpMALINU:

Jlyist i1n ¢ HapyIeHUsIMH 3PEHUSL:

— B MieyaTHOM popme yBeTHMUEeHHBIM HIpUPTOM,

— B (hopMe 3IIEKTPOHHOTO JOKYMEHTA.

J17ig U1 ¢ HapYIICHUSMHU CIIyXa:

— B mieyaTHoOU hopme,

— B popMe PIEKTPOHHOTO IOKYMEHTA.

JList v ¢ HapylIeHUsIMH OTIOPHO-/IBUTATEIBLHOTO afmapara:

— B I1e4aTHOM (opme,

— B (hopMe IIEKTPOHHOTO JOKYMEHTA.

JlaHHBIN TepeueHb MOXET ObITh KOHKPETH3MPOBAaH B 3aBUCUMOCTH OT KOHTHHIEHTA
o0ydJaronuxcs.
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5. KOHTPOJIb U1 OIIEHKA PE3YJIbTATOB OCBOEHUS YUEBHOM

JTACIATITAHBI

OcHOBHbIE NMOKA3aTe/IN OIIEeHKH pe3yJibTaTa

JInyHoCTHEIE

Pe3yabTaTrom ¢bopmupoBanus JIUYHOCMHBIX YyueoHnwvix
YHUBEPCATbHBIX OeUCmEUll CIeyeT CUNTATD:

v
v
v

v

MOJIOKUTEIbHOE OTHOIICHHE K YPOKAM MaT€MAaTHUKU;
yMEHHE MTPU3HABaTh COOCTBEHHBIE OIINOKY;
(hopMUpOBaHHE [IEHHOCTHBIX OPUEHTAINH (CaMOperyIIsIIvs,
CTUMYJIMPOBAHUE, TOCTHXKEHUE U JIP.);

(hopMUPOBaHHE MATEMATHYECKON KOMIIETCHTHOCTH.

MeTanpenMeTnble

PesynbTaToM GOopMHPOBAHMS NO3HAGAMENILHBIX YUEOHBIX
YHUGepcanvHuvlx Oeiicmeuii OyRyT IBJIATHCH YMEHUSA:

v

v

AN

AN

AN

AN

IIPOM3BOJILBHO M OCO3HAaHHO BIAAETh OOLIMM IMPHUEMOM
peuieHus 3anay;

OCYLIECTBIATh IOUCK HEOOXOOUMOM HHGpOpMaLUU  JUIs
BBINIOJIHEHUS Y4€OHBIX 3aJJaHUM;

HCIIOJIb30BaTh 3HAKOBO-CUMBOJIMYECKUE CPEICTBA, B TOM
YKCJIe MOJIEIM U CXEMBI JIJIsl pEeLIeHUs Y4eOHbIX 3a]a4;
OPHEHTUPOBATHCS HA pa3HO0Opa3ue crocoOoB pelIeHus 3a/1a4;
YUUTBCS OCHOBAM CMBICJIOBOTO YTEHHUS XYH0KECTBEHHBIX U
[I03HABATENIbHBIX TEKCTOB;

YMETh BBIACIATH CYHIECTBEHHYIO WH(POPMALHI0 M3 TEKCTOB
pa3HBIX BUJOB;

YMETh OCYIIECTBIISTH AaHaJdN3 OOBEKTOB C BBIJICICHUEM
CYLIECTBEHHBIX M HECYILIECTBEHHBIX IIPU3HAKOB;

YMETb OCYILECTBJIATh CHUHTE3 KaK COCTAaBJICHHUE LEJIOr0 W3
JacTew;

YMEThb OCYLIECTBIATh CPABHEHHUE U KJIACCUPUKALMIO 10
3aJlaHHBIM KPUTEPHUSIM;

YMETbh YCTaHABIIMBATH IPUUNHHO-CJIEICTBEHHBIE CBSI3U;

YMETb CTPOMTb pacCyXkJIeHus B (opMe CBA3M MPOCTBIX
CyXJleHUIl 00 00BEKTe, ero CTPOCHUH, CBOMCTBAX U CBA3SX;
YMETb YCTAHABIIMBATh AaHAJIIOTUH;

BJIaJIeTh OOLIMM ITPUEMOM pellIeHHs y4eOHBIX 3a/1a4;
OCYIIECTBISITh  PACUIMPEHHBI  MOMCK  MHpOpMauu C
HCIOJIb30BAHUEM PECYPCOB ONOINOTEKH;

CO03/1aBaTh U MPe0OpPa30BbIBATh MOJIEIH M CXEMBbI JJIs PEIICHUS
3a1a4;

YMETh  OCYILECTBJIATH BbIOOp HauOosee APHEKTUBHBIX
o0Opa3oBaTeNbHbIX 3aJa4 B 3aBUCHUMOCTH OT KOHKPETHBIX
yciioBuii. OCHOBHBIM KpuTepHeM C(HOPMHUPOBAHHOCTH
KOMMYHUKAMUBHBIX YUEOHbIX YHUEEPCANbHBIX Oelcmeuil
MOKHO  CYHUTATh  KOMMYHHMKATHBHbIE  CIIOCOOHOCTH
o0yuarouerocsi, BKJIYawinue B ceods:

JKeJlaHWe BCTYIAaTh B KOHTAKT C OKPY>KAIOLIUMU;

3HaHUE HOPM U MPaBHJI, KOTOPHIM HEOOXOAMMO CII€I0BATh MPH
OOIIEHUH C OKPYKAIOIIUMU;
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v/ yMeHHE OpraHu30BaTh OOIICHHWE, BKIIOYAMONIEE YyMEHHE
ClIylaTh cOOECeTHUKA, YMEHHE YMOIIUOHAIBHO COTIEPEIKUBATD,
yMEHHUE pemaTh KOH(MIMKTHBIE CUTYallMH, YMEHHE padoTaTh B
rpyIIe.

v\ COTpYIHWYATh C TOBapUIIAMU TPU BBHIMOJIHCHUH 33JIaHUH B
mape: yCTaHaBIIMBAaTh W COOMIOAATH OYEPENHOCTH JICHUCTBUH,
CpaBHUBATh  MOJYYCHHBIC  PE3YJIbTaThl,  BBICIYIIUBAThH
napTHepa, KOPPEKTHO COOOIIATh TOBAPHUIILY 00 OITHOKAX;

v/ 3aj1aBaTh BOMPOCHI C IEJIBIO MOIYUEHHS HY)KHOM HH(OpMAIIHH;
v OpraHu30BbIBATh B3aUMOIIPOBEPKY BBIIOIHEHHOU PabOTHI;
v/ BBICKa3bIBATh CBOE MHEHHUE IPH OOCYKICHUY 3aIaHUS.

Kpurepusimu c)opMHPOBAHHOCTH Y Yy4AILETrOCH pecyiauuu cBoeu
JeATEeJbHOCTH MOJKET CTaTh CIIOCOOHOCTh:
v OTCJISKHBATH 11eIb YYCOHOU IeATEIbHOCTH U BHEYUEeOHOM
(npoexTHas 1eATeIbHOCTD);
v IUIaHUPOBAaTh, KOHTPOJUPOBATh W BBHINOJHATH JCUCTBUE IIO
3aJlaHHOMY 00pa3Ily, IPaBHITY, C UCTIOJIb30BaHUEM HOPM
v BBIOMpATh CPEJICTBA ISl OpTraHU3AIMH CBOCTO TIOBEICHHUS;
v/ aJIeKBaTHO BOCIIPUHUMATh yKa3aHUS Ha OMIMOKHU U HCIPABIATh
HaliICHHBIE OIINOKMU.
v/ OllcHHUBATh COOCTBEHHEIC YCIIEXH B BBIYHCIUTEIBHON
JEeITEIbHOCTH;
v IUIaHUPOBATh LIATH MO YCTPAHEHUIO MPOOEIIOB.

B pesyabrate u3yueHHsi TeM Kypca o00y4yamouuecss JAO0JIKHBI
HCNOJIb30BATHL  NPUOOpPETeHHble 3HAHMA M YMEHHsl B
NPAKTHYEeCKOM 1esITeJIbHOCTH U NMOBCEAHEBHOM KU3HH

v\ s TpaKTUYeCKHX pacdeToB 1o  (QopMmynaM, BKIIOYas
¢bopMmybl, coJieprKaliue CTEIICHH, pajuKasbl,
TPUTOHOMETPHUUECKHE ¢byHKIUY, UCIOJIB3YS npu
HEOOXO/JMMOCTH CIIpaBOYHbIE MaTepualbl U IpocTeilimue
BBIYHCIIUTENbHBIE YCTPOICTBA.

v s omMcaHus € TNOMOUIIbIO  (YHKIMHA  pa3iMyHbIX
3aBUCHUMOCTEH, IpeJICTaBICHUS ux rpaduuecku,
UHTEpHpeTauy rpaguKoB.

v\ us pelleHus NMPUKIAAHBIX 3a]a4, B TOM YHCIIE COLMAIbHO-
SKOHOMMYECKHX U  (U3MYECKHUX, Ha HauOoJblINE U
HauMEHbBIIME 3HAYEHHSA, HAa HaXOXKJIEHHUE CKOPOCTH U
YCKOpEHHUS.

v\ ns pemieHusl NPUKIAJHBIX 3a/ad, CBS3aHHBIX C TOHSATHEM
OIIPEAEIEHHOT0 NHTETpaIa.

v\ nns  BBIYUCIEHUS OOBEMOB U IUIOIMIAZCH ITOBEPXHOCTEH
IIPOCTPAHCTBEHHBIX TEJ MPH PELIEHUU IMPAKTUYECKUX 3a/ad,
UCIONIb3YS ~ MpPU  HEOOXOJMMOCTH  CHPAaBOYHUKH U
BBIUYHCIIUTENBHBIE YCTPOICTBA,

init MCCJIEIOBAHMUS (MonenupoBaHusl) HECJIOKHBIX
MPAKTUYECKUX CHUTyallMd Ha OCHOBE HM3y4YEHHBIX (opMynd U
CBOWCTB (uryp;

v/ IS aHaTM3a PeANbHBIX YHCIIOBBIX JaHHBIX, PEICTABICHHBIX B
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BHJIC TUarpaMm, rpa¢uKoB; aHAIIA3a nHpopmarun
CTaTHCTUYECKOTO XapaKTepa.

IIpeameTHbIe

Pa3Butue noHsTHs
0 YucJje

B pesyabTare nzyueHusi TeMbl 00y4yarommecs 10J1KHbI yMeTh:

v BBITOJIHATH apU(PMETHIECKHIE ASUCTBUS HAJl YUCIAMH, COYeTast
YCTHBIE U NHCbMEHHBIE IPUEMBI;

v HaXOJUTh NPUOIMKEHHbIE 3HAYEHNS BEIUYMH U MIOIPEIIHOCTH
BBIUUCIICHUH (aOCOMIOTHASI U OTHOCUTEIIbHAS),

v CPAaBHMBATh YMCIIOBBIC BBIPAKEHUS;

v IIOJIB30BaThCs OLEHKON U IIPUKUKON ITPU IMPAKTUYECKUX
pacuerax.

Tpuronomerpuyeckue
GyHkumnu

B pesyabrare n3yueHust TeMbl 00y4yaroummecs 10JKHbI 3HATh:

v’ ompenesieHus pajuaHa, CHHyca, KOCHHYCa H YIJIa 0, KaK
OpAMHATBI M a0CIUCCHI TOUKU P e TMHUYHOM OKpYXHOCTH
COOTBETCTBEHHO; ¥ MOHSATHs (YHKIMI CHHYCA, KOCHHYCA, TAHT€HCA,
KOTaHI'€HCa;

v OlpesielieHne  NEepUOJUYEcCKOM  (QYHKUUH, HAUMEHbILIEro
MOJIOKUTEIBHOIO nepuoja A (GYyHKUMHA CHHYC, KOCHUHYC, TaHI€HC,
KOTaHI'€HC.

B pesyabTare ndy4eHust TeMbl 00y4a0Iuecs J0KHbI YMETh:

v OTIPE/ICIIATh 3HaYeHHE (PYHKIMU MO 3HAYCHUIO apryMEHTa TpU
pa3MyHbIX crioco0ax 3aganus (yHKIIUHY;
v CTpouTh rpaguku GyHKIUN y = cos X, y = sin X, y = tg x (1o

TOYKaMm); 1O TpapuKy Has3pIBaTh IMPOMEXKYTKH BO3PACTAHHA
(yObIBaHUS), TMPOMEKYTKH TOCTOSHHBIX 3HAKOB, HauOoIbllee U
HaMMEHbIIIee 3HaYCHUsI PYHKIUHN Y = COS X, Y = sin X;

v HaXOJUTh O0OJacTH ONpeAeieHHus | 3HAYCHUH (DYHKIHIA,
HaXO/UTh TOYKH NepecedeHus rpaguka QyHKINHN ¢ OCIMU KOOPIUHAT,
OTIpeeNATh, KaKUe U3 JaHHBIX (PYHKIINI YETHbIE, KAKUE HEUCTHBIE;

v PUMEHSITh CBO¥iCTBa
HEPUOANYHOCTH
TPUTOHOMETPUYECKUX GyHKIMIT JUISL TIOCTPOEHUS TPapUKOB;

v crpouth rpapukn QyHkimi y = mf(x), y = f(kx), rapMOHHYIECKHX
KoJie0aHuii;

v OIKCHIBATh MO IpaduKy U B MPOCTEHIINX Cllydyasx mo popmyine
MOBE/ICHUE M CBOMCTBA (DyHKUMH, HAXOIUTh MO rpaduky (yHKIUU
HauOOoJbIINE U HAUMEHbIINE 3HAUCHHUS;

v pemiatb  ypaBHEHMS, NPOCTEHINNE CHCTEMBl ypaBHEHMH,
WCIOJIb3Ysl CBOWCTBA (PYHKIMHI U UX IrpaMKOB.
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Tpuronomerpuueckue | B pesyjibrare usyueHusi TeMbl 00y4ar0muecsi 10KHbI 3HATh:
YPaBHEHUS v OIpeeIcHUs apKKOCHHYCA, apKCHHYCa,
apKTaHIeHCa, apKKOTAHI'€HCa YHCIIa;
v dbopMynbl  pemIeHUH  MPOCTEHIINX  TPUTOHOMETPHUECKHUX
ypaBHEHHI COS X = a, sih X = a, tg X = a, Ctg X = a, COOTHOIICHHS
apPKKOCHHYCA, apKCUHYCa, APKTAHT€HCA, ADKKOTAHI€HCA.
B pesyabTare uM3ydeHusi TeMbl 00ydarommecsi /J0JLKHBI yYMeTh:
pemiatb IpOCTEWIIME TPUTOHOMETPUYECKUE YpaBHEHHUSA, WX
CUCTEMBI, a TAK)KE€ HEKOTOPBIE BUJIbl TPUTOHOMETPUUECKUX YpaBHEHUN
(kBagpaTHblE OTHOCUTEIBHO OJHOM M3  TPUTOHOMETPHUYECKHX
(GyHKUMHA, OTHOPOIHBIC YpaBHEHUS TIEPBOM M BTOPOH CTEHEHU
OTHOCHUTEIIBHO COS X U Sin X);
v pemars NIpoCTEeHIINEe TPUTOHOMETPUYECKHE HEPABEHCTBA;
v UCIOJIb30BaTh ISl MPHUOIMKEHHOTO pEIICHUsS YpaBHEHUH U
HEPaBEHCTB rpa)uuecKuil METO;
4 n300paxaTb Ha KOOPJMHATHOM IUIOCKOCTH MHOYECTBa
peneHui NPOCTEUIINX YPAaBHEHUH U X CUCTEM.
IIpeoOpa3oBanue B pe3yabTare udyueHns TeMbl 00y4alOLIHeCH 10/KHbI 3HATD:
TPUTOHOMETPHYECKHX | ¥ (bopMyIIbl, CBS3BIBAIOIINE TPUTOHOMETPpUUECKUE (DYHKIIUU
BbIpPa:KeHU OJIHOTO M TOI'O € aprymMeHTa

v (bopMyITBI, CBS3BIBAOIINE (DYHKITUU apTyMEHTOB, U3 KOTOPBIX
= = - . - 2tgx
sin2x = 2sinx~ cosx—;cos2x = (cosx)? - (sinx)*; tg 2x = ﬁ
_ - 1+4+e0os2x - 1—cos2x
C(cosx)? = — ((sinx)® = —
OJIMH BJBOE OOJIbIIE IPYTOro:
v (OpMYJIBI CIIOKEHUS APTYMEHTOB.
v dopMynel st mpeoOpa3oBaHUS CyMM

TPUTOHOMETPUUYECKUX (QYHKIHUI B MpOU3BENEHUs, TPOU3BEICHUI
TPUTOHOMETPUUYECKUX (PYHKLUN B CyMMBI.

4

B pe3ysbTare nzyueHusi TeMbl 00y4arommecs 101KHbl YMeTh:

v IPOBOJUTH 110 U3BECTHBIM (POPMYJIaM U MpaBHIIaM

npeoOpa3oBaHus OYKBEHHBIX BBIpaXKEHU,
BKJTIOYAOIIUX TPUTOHOMETpUYECKHe PyHKIINY;

v BBIUMCIISATH 3HAUEHUS OYKBEHHBIX BBIPaKEHUMN, OCYILIECTBIISSA

HE00X0/IMMBbIE MOJICTAHOBKH U IIpeo0pa30BaHus;

v UCIIOJIb30BaTh  Pa3IMYHble  TPUTOHOMETPUUECKHE

dbopMyIbl JUIsl  pelIeHHs] TPUTOHOMETPUUYECKUX YPABHEHUH.

BBenenue B
CTEepeOMeTPHIO

B pe3yJbTaTe H3yYCHUA TEMbI Oﬁy‘{alOHIl’leCH HOJKHBI 3HATD:
v\ OCHOBHBIE TIOHATUS U AKCHOMBI CTCPCOMCTpPHUU, CICACTBUA U3
AKCHOM.

B pe3yabrare u3ydyeHMsi TeMbl 00y4Yaloluecsi JOJKHbI yMeThb:
v\ HCIOJB30BaTh AKCHOMBI CTEPEOMETPUM M HX CIIEACTBHA IPH
pPEIICHNH CTaHIAPTHBIX 3a/ad JIOTUYECKOTO XapakTepa, M300pakaTh
TOYKH, MNPSIMBIE U IUIOCKOCTH Ha NPOEKUMOHHOM YEpTEkKE IIpHU
Pa3JIMYHOM MX B3aMMHOM PACIIOJI0KEHUU B IPOCTPAHCTRBE.
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I[MapajeabHOCTH
NPAMBIX H II0CKOCTEi]
B

NPOCTPAaHCTBE

B pe3ysbTare n3y4eHus TeMbl 00y4alOIIMecs J0KHbI 3HATD:

v OIpENEICHUs] MapaUICJIbHBIX IPSMBIX B IIPOCTPAHCTBE,
MapajulebHbIX IUIOCKOCTEH, NPSIMOM, NapauIeIbHOM IUIOCKOCTH;
v\ NpHU3HAKU MAPAUICTBHOCTH MPAMBIX M IUIOCKOCTEH, MPAMOM |
IIJIOCKOCTH.

B pe3yabrare uM3y4eHusi TeMbl 00ydaroluecsi J0JKHbI yYMeTh:
v/ ONHUCHIBaTh B3aMMHOE PACIOIIOKCHUE TPSAMBIX U IUIOCKOCTEH B
MPOCTPAHCTBE, AapryMEHTUPOBATh CBOM CYXIEHUS 00 3TOM
PacroI0XKEeHUHY;

v pelaTh HECIOKHBIE 337aul Ha JI0Ka3aTeIbCTBO U BBIUMCIICHUS
C HUCIOJb30BAaHHWEM H3YYCHHBIX CBOWCTB, OMNPEICICHUN, MPU3HAKOB
MEePIEeHIUKYISIPHOCTH;

v MCIIOJIb30BaTh IIPU PEILICHUU CTEPEOMETPUUECKHX 3a]1au
TUTAHUMETPUIECKHE (PAKThl U METOMBL;

v/ [IPOBOJIUTB JIOKA3aTeJbHBIE PACCYKICHHS B XOJI€ pElIeHHs 3a/1a4.

[lepnieHAUKYJIAPHOCTD
NPAMBIX U IJIOCKOCTEl
MPOCTPAHCTBE

B pesyabrare ndy4eHusi TeMbl 00y4aommecs J0JKHbI 3HATD:
v\ ompejeneHus — TEPHEHAUKYISPHBIX — MPAMBIX,  IUIOCKOCTEH,
IIPSIMOM, IEPIIEHIUKYJIIPHON IUIOCKOCTH, HAKJIOHHOM, ITPU3HAKH
MEPIEHAUKYIAPHOCTU IPSAMON u IIJIOCKOCTEH, CBOMCTB]
NEPIEHIUKYJIIPHOCTH IIPSIMON U IUNIOCKOCTH;

v\ Teopemy O Tpex MepreHIUKYIIAPax;

V' cBoiicTBa H300paXKeHHs POCTPAHCTBEHHBIX (QUTYP.

B pe3yiabTaTe HM3y4yeHHsI TeMbl 00ydYaloIIHecsl JOJKHBI yYMeTh:
v\ ONHUCHIBaTh B3aWMHOE DACIOJIOKEHHE TPSIMBIX W IUIOCKOCTEH B
MPOCTPAHCTBE, AapPryMEHTHPOBaTh CBOU CYXKICHHSA 00 3TOM
PacoI0KEHHH;

v\ aHaIM3MpOBaTh B MPOCTEMINHX CITydasX B3aUMHOE
pacmosoxeHue 00beKTOB B IPOCTPAHCTBE;

v/ pemars IUIAHUMETPUYECKUE M IPOCTENIINE CTEPEOMETPHUUECKHE
3aJ]aui Ha HAXO0XKJICHHE TeOMETPUUYCCKIX BEJIMYHH (JIJIMH, YTJIOB);

v\ HCHOJIB30BaTh NPH PELIEHUU CTEPEOMETPHUYECKHUX 3a1a4
TUTAHUMETPUIECKUE (PaKThl K METO/IbI;

v\ NPOBOAMTH JHOKA3aTEILHBIE PACCYKIEHUS B XO/€ PEIICHUS
3ajau;

v\ CTpOWTH CEYEHHs TETpad/pa M Napajuie/enuIe/a;

v/ pacno3HaBaTh Ha YEPTEKaAX M MOJENAX MPOCTPAHCTBEHHBIE
(OpPMBI; COOTHOCHTBH TPEXMEPHBIE OOBEKTHI C UX OMMCAHUSIMH,
M300paKEHUSIMHU.
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IIpousBoanas

B pesyabTare M3y4eHHs TeMbl 00y4Yamuuecss J0JKHbI 3HATH:
v ompenereHus Ipejieia  IOCIEIOBATEILHOCTH, MPUPANICHHS
apryMeHTa, MpUpalleHus  (QYHKUUH, TPOU3BOJIHOM, TOYKH
SKCTpeMyMa (MakcuMa, MUHUMYMa) (DYHKIMH, CTAlIMOHAPHON TOYKH,
KPUTHUYECKON TOUKH (PyHKIUH;

v\ reOMETPHYECKHN U PU3UUECKHI CMBICIT TIPOM3BOTHOM;

V' (opMyIbl U IpaBUIIa IS OTHICKAHUS TIPOU3BOIHBIX;

v\ airopuTMBl IS UCCIENOBaHUS (YHKIUH Ha MOHOTOHHOCTH H
9KCTPEMYMBbI, HAUOOJIBIIET0 U HAUMEHbBILIET0 3HAUYEHUS! HENpepbIBHON
(GyHKINN Ha TPOMEXKYTKE.

B pe3yabTare usyueHusi TeMbl 00y4aKOIIHeECH T0LKHbBI YMETh:

BBIUUCIISTh IPOU3BOHBIC AJIEMEHTAPHBIX (YHKIIHMM, UCIONb3Ys
CIIPaBOYHbBIC MaTEPHUAIIbL;
v\ uccnenoBath B NPOCTEMIIMX — ciiydasx — (QYHKIMH — Ha
MOHOTOHHOCTb, HAaXOJWTh HAWOOJIbIIME W HAUMEHBIIWE 3HAYCHUS
¢byHKIUH, cTpouTh TpadUKHM  MHOTOWICHOB #  MPOCTEUIINX
paloHaIBHBIX byHKIUI c WCII0JIb30BAaHUEM anmnaparal
MaTEeMaTHYeCKOro aHaJIn3a.

IlepBooOpa3nas u

B pe3yabTare n3yyeHust TeMbl 00y4Yaromuecs J0KHbI 3HATh:

HHTerpa v\ ompejeneHHe MEPBOOOPa3HOM, HEONPEIEIECHHOI0 HHTErpaa,
OIIPEIeTICHHOTO HHTETpaa;
v' (opMyIibl B IPaBHIIA UTSl OTHICKAHHS TIEPBOOOPA3HOM;
v' (opMyIsBl U TIpaBUia OTHICKAHUS HEOIPEETIEHHOI0 MHTErPaa;
v GbopMyny A BBIYHCICHUS OMPEAEIICHHOr0 nHTerpana (popmyia
Hrrotona - Jleitonuna).
B pe3yjabTaTe H3y4eHHs TeMbI 00y4YaionInecsi 10KHbI YMETh:
v BBIYHCIIATH IIEPBOOOPA3HBIC AIIEMEHTAPHBIX (DYHKIIUH,
MCTIOJNIB3YS CIIPABOYHBIC MAaTEPUAIIBI;
v BBIYHCIIATH B MPOCTEHINNX CIYYasX IUIOIIAAN C UCTIOIB30BAHUEM
[epBOOOPa3HOIL.
BekTopsi B pe3yabTare u3yueHus TeMbl 00y4YaromImecst 10KHBI 3HATH:
NPOCTPAHCTBE v npaBuiia M300paKEHUsI BEKTOPOB Ha MIOCKOCTH;
v OCHOBHBIE CBOICTBa BEKTOPHBIX BEIINYMH;
v B Y€M COCTOMUT MPABUIIO MapajiesorpaMMa, paBuiio
MHOTOYTOJIbHUKA, TIPAaBIJIO TapauIeIeHIeaa;
v OIpe/ieTICHNE KOJUTMHEAPHBIX U KOMILIAHAPHBIX BEKTOPOB.

B pe3yabTare uH3ydyeHusi TeMbl OOy4daroluecsi J0JKHbI YMeTh:
v pacKJIajbiBaTh BEKTOP MO JBYM HEKOJUIMHEAPHBIM BEKTOPAM, IO
TPEM HEKOMILJIAHAPHBIM BEKTOPaM;

v penaTb reoMeTpUYECKUE 3a/1a4H, ONMPAsACh HA U3yYEHHbIE
MpaBUJIa, TPUMEHSS anredpandeckuil anmapar;

v HCITOJIB30BAaTh IIPU PEIIEHNH CTEPEOMETPUUYECKHX 3a/1a4
TUTAHUMETPUYECKUEe (GaKThl U METOJIbI;

v IIPOBOJIUTH JOKA3aTEJIbHBIE PACCYXKACHUS B X0J1€ PEIICHUS

3aJad.
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MeToa KOOpPAUHAT B
NMPOCTPaHCTBe

B pe3yabTare u3yueHusi TeMbl 00y4aKOIIHeECH T0/KHbI 3HATD:
KaK OIpeestoTCS KOOPAUHATHI BEKTOPA;

JIeMCTBUSI HaJl BEKTOPAMH B KOOpJMHATAX;

KaK OIpeJiessieTcs CKallipHOe IPOU3BE/ICHUE;

CBOICTBa CKaJIIPHOTO IIPOU3BEACHHUS;

ypaBHeHUE chepbl U MITOCKOCTH

(bopMyITy HAXOXKAECHUS KOOPIMHAT CEPENHBI OTPE3KA,;
dbopMyIy BBIYUCIIEHUS PACCTOSIHUS MEXKIY IBYMS TOUKaMU B
IIPOCTPAHCTBE C IOMOIIbIO KOOPAHMHAT.

AN N N N N NN

B pesyabTare n3yueHusi TeMbl 00y4arommecs J01KHbI
yMeTh: v BBIYHCIISATH KOOPMHATHI BEKTOPA B IPOCTPAHCTBE;
v BBIUHCIISATH CKAISIPHOE ITPOU3BEACHHUE B KOOPAMHATAX;
v BBIUNCIIATh PACCTOSHUE MEXY IBYMS TOUYKaMU B
IIPOCTPAHCTBE;

3aIlMCBIBAaTh YpaBHEHHE C(Eepbl U INIOCKOCTH;
v IPUMEHSITh [IPU PELICHUN CTEPEOMETPUUECKUX KOOPIAUHATHO
BEKTOPHBIN METOJ JIs1 BBIYMCIICHNS OTHOUICHUH, PACCTOSIHUI U
YTJIOB;
v MCII0JIb30BaTh IIPU PELIEHUN CTEPEOMETPUUECKHX 3a]a4
TUTAHUMETPUIECKUE (PaKTBl K METOIBI;
v IIPOBOAMTD JOKA3aTEJIBbHBIE PACCYXKACHUS B XOJI€ PELICHUS
3a1a4.

CreneHu M KOPHU

B pe3yabTare n3yyeHusi TeMbl 00y4Yaromuecs J01KHbI 3HATH:
HOBBIE TEPMUHBI MAaTEMaTHYECKOTO sI3bIKA: CTENEHb C

panroHaIbHBIM MOKa3aTeeM, CTeTeHHas (QYHKIUS, UpPaluOHaIbHOE

BBIPAKCHUE;

v CBOICTBa CTerneHHOW (yHKIHMH, ee Tpaduk, GopMmyry s

muddepeHIpoBaHuUs.

B pe3yJjbTaTe H3YUYCHUS TEMbI oﬁyqalonmecﬂ AO0JI’KHBI YMETb:

v MPUMEHSITh ONPEAETCHUs KOPHS U apu(PMETHUECKOTO KOpPHS n-
on

CTENEHU U3 Yuca a Il IPOCTEUIINX BBIUNCICHUN;

4 MPEJICTaBIIATh apU(METHIECKUI KOPEHb N-0i CTENEHH U3

4lClla @ B BUJIE CTENIEHU C PallMOHAIbHBIM IIOKA3aTENIEM, CTEIIEHHU C
JpOOHBIM MOKa3aTeNIeM B BUJE apu(METHUECKOTO KOPHS U3 UKCIa;
v IPOBOJIUTH 110 U3BECTHBIM (OPMYJIaM U MpaBHIIaM
npeoOpa3oBaHusl OyKBEHHBIX BBIPAXKEHUH, BKIIIOYAIOIIUX CTEIEHH,
paauKabl;

v BBIYUCIIATH 3HAUEHUS YUCIIOBBIX U OYKBEHHBIX BBIpQXKEHUH,
OCYILECTBIISAS HEOOXOIUMBIE MTOICTAHOBKH U IPeoOpa3oBaHMs;

v/ pemiath OpOCTEHIIINE HPPAHOHAIBHBIC YPABHECHHSI.

v CTPOUTH TpapUKU CTEIEHHBIX (PYHKIINA;

v NPUMEHSTH MPOU3BOIHYIO CTENIEHHOH (PYHKIIH K
UCCIIEIOBAaHUIO (YHKIIHIA;

v OPUMEHATh TMEePBOOOPA3HYIO CTENEHHOW QYHKIIMU K

BBIYUCIICHUIO OIMMPEACIICHHBIX HHTCTPAJIOB U HHOHIaHeﬁ
COOTBETCTBYIOIINX (UTYD.
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IHoka3aTenbHasi U
Jorapupmuyeckas
GyHkumMu

B pe3yabTtare u3yuyeHusi TeMbl oOydarommecsi JOJIKHbI 3HATh:
v\ HOBblE TEPMHHBI MAaTEMATHYECKOTO sI3bIKA: IOKa3aTelIbHas
GbyHKIMS, MOKa3aTelbHOE YpaBHEHME, MOKa3aTelbHOE HEPaBEHCTBO,
jgorapuM  4YMCia, OCHOBaHHWE Jorapudma, JorapudmMuyeckas
dbyHKIMA, J0oTapudMHUUEecKoe ypaBHEHHE, JorapudMuiecKoe
HEPaBEHCTBO, SKCIIOHEHTA, JJOrapuMuIecKas KpuBas;

v OCHOBHBIE cBOWcTBa U rpaduxku sorapudpMudeckod u
MOKa3aTeIbHON (PYHKIIU;

v dopmynbl,  CBA3aHHBIE C  TMOHATHEM Jiorapudma, ¢
muddepeHIMpoBaHUEM  TMOKa3aTeIbHOM M JorapupMHUUECKOn
byHKIMIA.

B pe3yabTare u3ydeHusi TeMbl oO0y4dawuuecsi J0JKHbI YMeThb:
v cTpouTh rpaduKy MOKa3aTelbHON U JIOrapupMUUECKON QYHKIHH
C/IaHHBIM OCHOBaHMUE;

v OMKCHIBATH MO rpaUKy U B MPOCTEHUIINX cIydasx 1o ¢hopmylie
MOBEJICHNE W CBOWCTBA IIOKA3aTENbHOW M JIOTapu(MHUYECKOM
GbyHKIM;

4 BBIMIOJHATh  MPEoOpa3oBaHUA  MPOCTEHIINX  BBIPAKECHHIH,
BKJIIOYAIOIINX apU(PMETUYECKHE OMNepaliy, a TaKKe OIEPaIHIo
Jorapu(MUpPOBAHUS;

4 pemiate MoKa3aTelbHble, JIOTapu(MUUYECKHEe YypaBHEHUS W
HEPAaBEHCTBA, TMPOCTEUIINE CHUCTEMbl YpPaBHEHUW, HECIOXKHBIC
ypaBHEHHS U HEPABEHCTBA, CBOAUMBIC K HUM.

4 peliaTh ypaBHEHUS, MPOCTEHUIITNE CUCTEMbI YPaBHEHHI,
WCTOJB3Ysl CBOWCTBA (PYHKIUI U UX TPapHKOB;

4 MPUMEHSTh MPOU3BOJHBIC MOKA3aTEIbHOMU, JIOTapru(pMUIECKON
(GyHKIMH K MCCTIeTOBaHUIO (DYHKIIHIA;

4 MPUMEHSTh IEePBOOOpPa3HbIE K BBIYHCICHUIO OMPEIEICHHBIX
WHTETPAJIOB U IUIOMIA/ICH COOTBETCTBYIOMIMX (QHUTYD.

MHuororpaHHuKu

B pe3yabTare u3yueHust TeMbl 00y4aKOIIHECH T0KHbI 3HATh:
OTpeieNICHUs IBYTPAHHOTO yTrila, MHOTOTPAaHHUK;
ONpEeIeTICHUs U CBOMCTBA MPU3MBI;

OTpeJieTICHUE U CBOMCTBA TUPaAMUJIBI;

ONpeIeJIEHUE U CBOICTBA YCEUEHHON MUPaMU/IbL;
(bopMyIIBI 11 HAXOXKIAEHUSI 00bEMOB MHOTOTPAaHHUKOB.

AN NN NN
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B pe3yabTaTe H3ydeHHsl TeMbl O0y4yawiuecss JOLKHbI YMeETh:
v\ pacrosHaBaThb Ha 4YepTekax M MOJEIAX IPOCTPAHCTBEHHBIE
(GOpMBI; COOTHOCHTH TPEXMEPHBIE OOBEKTBI C HX OIHUCAHUSAMH,
N300paKCHUSIMU;

v aHAJIM3UPOBaTh B MPOCTEHIIMX  ClOydasX  B3aMMHOE
pacmoIo)eHne 0ObEKTOB B TPOCTPAHCTBE;

v M300paXkaTh OCHOBHBIC MHOTOTPAHHHMKH; BBITIOJIHATh YEPTEHKH
10 YCIIOBUSIM 3a]1a4;

v peniaTh MIaHUMETPUIECKHE U IPOCTEHINNE CTEPEOMETPUICCKIEC
3aJ]a4yd Ha HAXOXJICHHE T'€OMETPUYCCKUX BCJIWYUH (JUIMH, YIJIOB,
rIomasei, o0beMoB);

v pewaTth IIPOCTEHIINE CTEPEOMETPUYECKHE 3aJaud  Ha
BBIUHCIICHUE U JI0Ka3aTeyIbCTBO C IIPUMEHEHUEM CBOMCTB
MHOT'OTPaHHHUKOB;

v CTPOUTb HpOCTEHIINE CceYeHUs] KyOa, NPU3MbI, NHPAMUIbL;

v\ UCIONB30BaTh P PEUIEHMH  CTEPEOMETPHYECKUX  3a1ad
MJIaHUMETPUYECKUEe (DaKThl U METOJIBI;

v MPOBOJUTH JIOKA3aTEIbHBIE PACCYKICHUSI B XOJI€ PEIICHUS
3amay. B pe3yibTare HM3y4YeHHs] TeMbl OOyYAKOIIHECH I0JIKHBI
HCNO0JIb30BATH NPUOOpETeHHbIE 3HAHUSA M YMEHUS B PAKTHYECKOI
nesATeJILHOCTH H NMOBCEAHEBHOM KU3HM JIJIS:

v UCCleI0BaHus (MOJEIUPOBAHNSA) HECIOXHBIX IMPAKTUYECKUX
CUTYyalluii Ha OCHOBE U3y4YEeHHBIX ()OPMYII U CBOMCTB (Uryp;
v BBIUMCIIEHUSI ~ 00BbEMOB M IUIOUIAJEH  MOBEpXHOCTEH

MMPOCTPAHCTBCHHBIX TCJI npu peIICHUN IMPAKTUYCCKUX 3ajJa4,
UCIIONB3YSl TpPU HEOOXOAMMOCTH CIPABOYHUKH M BBIYHCIUTEIbHBIC
YCTPOMCTBA.

Tena BpaleHnus

B pe3ysibTare nzyueHusi TeMbl 00y4YaIOIIMECs T0JKHBI 3HATD:

v OTIpENICJICHUs] M CBOWMCTBA TeJ BpAIlCHUS MUJIMHIpPA, KOHYCA,
cdepsl U 1mapa;

v (hopMyIBI 1711 HAXO0XKACHUS TJIOAIeH MOBEPXHOCTU UIHHIIPA,
KOHYCa U 11apa;

v (hopMyIIBI 17151 HAXOXKIEHUSI 00BEMOB.

B pe3yabraTre H3ydeHHsi TeMbl OOy4yawuuecsi JAOLKHbI YMeTh:
v\ pacrmosHaBaThb Ha 4YepTrekax M MOJEIAX IPOCTPAHCTBEHHBIE
(GOpMBI; COOTHOCHTH TPEXMEPHBIE OOBEKTBI C WX OINHCAHUSIMH,
HN300paXeHHUSIMH,

v aHAIM3WPOBATH B MPOCTEHIIMX  CIydasX  B3aMMHOE
pacrioyio’keHne 00BEKTOB B IPOCTPAHCTBE;

v n300pakaTh OCHOBHBIEC KPYTJIbIE Tela; BHITOIHATH YEPTEKHU IO
YCIIOBHSM 3371ad;

v peniaTh MIAHUMETPUICCKHIE U TPOCTEHIIINE CTEPEOMETPUICCKUE
3aJladd Ha HAXOXJICHHWE TEOMETPUUYCCKUX BEIWYUH (JUTHH, VYIJIOB,
momajei, o0beMOoB);

v pemiars MPOCTEHIIEe CTepEOMETPUYECKHe 3aJaud Ha
BBIUMCJIICHHE M JOKAa3aTeJbCTBO C  NPUMEHEHHWEM CBOWCTB TeJ
BpaIllCHUS;

v CTpPOUTH TpOCTEHIIMe cedeHHus] Ky0a, MPU3MBI, MTHPAMUIBI,

v HUCIIOJIB30BaTh npu pPEIICHUN CTEPCOMETPHUICCKUX 3aaa4
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TUTAHUMETPUYECKUE (PaKThl U METOMBI;
v MIPOBOJIUTH JI0KA3aTEIIbHBIE PACCYKJIECHHUSI B XOJ€ PEIICHUS
3a/1ay.

DJIeMEeHTHhI

KOMOUHATOPUKH,
MaTeMATHYeCKOM

CTATUCTUKH

TECOpUHU BepOﬂTHOCTeﬁ

H

B pe3yabTare uH3ydeHusi TeMbl 00y4daroliuecsi J0JKHbI YMeETh:
v/ pemiath NpPOCTEHINIHME KOMOWHATOPHBIE  3aJa4d  METOIOM
nepedopa, a Takke ¢ UCIOIb30BaHUEM U3BECTHBIX POPMYIT;

v\ BBIYHCIIATH B MNPOCTEHINUX CIIy4asX BEPOSTHOCTH COOBITHH Ha
OCHOBE I10/ICYETa YHCIIa UCXO/I0B.

YpaBHeHust
HepaBeHCTBA

H

B pe3yabrare u3y4eHus TeMbl 00y4YarIIHecsd MOJKHbI yMeTh:
v/ peliaTh palMOHAIBHBIC, IMOKA3aTelbHBIC M JIOTapH(PMHUUCCKUC
YPaBHEHUS U HEPABEHCTBA, IPOCTEHIINE HWPpPALUOHAIbHBIE U
TPUTOHOMETPUUECKUE YPABHEHUS, UX CUCTEMBI;

v COCTABJISITh YPABHEHUSI M HEPABEHCTBA IO YCJIOBHUIO 3aJayH;
v\ UCHONIB30BAaTh Ui NPUOJIMKCHHOTO PEIICHUS ypaBHEHUN |
HEPaBEHCTB rpa)UIeCKUil METO;

v n300pakaTh Ha  KOOPAMHATHOW  IUIOCKOCTH  MHOXECTBA
penieHui NpoCTEUINX YPAaBHEHUM U UX CUCTEM.

DJ1eMeHThI TeOPUH

MHOKECTB "

MATEeMaTHYeCKOM

JIOTUKH

B pesyabrare n3y4eHust TeMbl 00y4a0Imuecs J0IKHbI yMETh:
v 3aaBaTh MHOKECTBA IEPECEUCHUEM U XapaKTEPUCTHUECKUM
CBOMCTBOM

v Haxoauth nepecedenue, 00beIMHEHNE MHOMXKECTB.

v Pacrnio3HaBaTh HCTUHHOE, JIOKHOE YTBEPXKIEHUE, OIIMOKH B
YTBEPKICHUSIX.

v Crpouth Ha YKCIOBOM NPSAMOI MOJMHOYXKECTBA YHUCIOBOIO
MHO>KECTBA.

JUis Tekylero KOHTPOJs YCIEBAEMOCTU O AUCLUILIMHE MaTeMaTHKa MPUMEHSIOTCS METO/IbI
KOHTPOJISI: YCTHBIH ONPOC, MUCbMEHHBIH OMpPOC YCTHBIA omnpoc B Gpopme PppoHTaIbHOI Oecenpl,

OTBCTOB Ha BOIIPOCHI.

MUCBbMEHHBIH ONMpPOC B (opMax TECTUPOBAHUS, MPAKTHUUECKHUE 3aHATUA (pacueTHbIE 3aJayn),
3aJaHuil rpauuecKkoro xapakrepa, B popMe MHIMBHIYaIbHON JOMalIHed paboThl (pacyeTHbIe

3a/1aHus).

IIpumepHBIii IepeYeHb BONPOCOB /IS IK3aMeHa 10 y4eOHou qucnuninae MaremaTuka

OCoOoO~NOUITRWDNE

a.nreﬁpa HayaJjia aHaJIu3a, reOMeTpUs:

. KopeHnb HarypanpHOM CTENeHu U3 4ucia, ero KOpeHsb.

. CreneHs ¢ pallmOHAIBLHBIM [TOKA3aTEJIEM, €€ CBOWCTBA.

. PemreHne TpuroHoMeTpu4eCcKuX ypaBHEHUN

. UppanmonanbHble ypaBHEHMS], METO/IbI UX PEIICHMUS.

. IloxasarenbHble ypaBHEHUS, METOBI UX PELICHUS.

. JlJorapu¢m, coiicTBa gorapudma.

. CobbITHE, BEPOSITHOCTH COOBITHUS, CII0)KEHHUE , YMHOKEHUE BEPOSTHOCTEH.
. [IponsBoaHas GyHKIMH, €€ TeOMETPUIECKUI 1 (PU3NUECKHIT CMBICII.

. IlpumeHeHne Npou3BOJHOM K OCTPOCHUIO Tpaduka QyHKIIUH.

10.ITepBoobpa3Hasi, TabaHIIa HEPBOOOPAZHBIX.
11.ITpu3ma, ee smeMeHThI, BUABI. [1101aab MOJTHON MOBEPXHOCTH.
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12.I1lupamupa, ee 3neMeHThI, BUABL. [1n01aas moJiHON TOBEPXHOCTH.
13.Konyc, ero saneMeHTsl, BUabL. [lmonaas moaHoM MOBEPXHOCTH.
14 . Lunuuap, ero 3aeMeHThI, BUAbL. [1nomaas mojiHoi NOBEpXHOCTH.

15.111ap, ero sneMeHTsl, BUAbI ceueHu. [1n0111anp noJIHONW MOBEPXHOCTH.

16.1IpsiMOyToJIbHBII NapalIeNIeNUIIE]], €r0 AIEMEHTHI, CBOMCTBA.
17.Ilpusma, ee anemeHThI, BUIBI. OO0BEM.

18.IIupamua, ee aneMeHTsl, BUIBL. OOBEM.

19.Konyc, ero ameMeHTsl, BUbl. O0BEM.

20.1unuHnp, ero 31eMeHTsl, BUIbL. O0beM.

21.1ap, ero snemeHThI, BUIBI ceueHn. OOBEM.

22 .Ky0, ero seMeHThl, CBOMCTBA.
23.1IpaKkTUKO-OpUEHTUPOBAHHbBIC 3aa41
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