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1. IACIIOPT MIPOIr'PAMMbBI YYEBHOM JUCIUITLIUHBI

1.1. ObsacTh NPpMMEHEHHUs IPOrPAMMBI

IIporpamma y4eOHOW nucrMIIMHBI MaTemaTHka: anrebpa Hadanga MaTeMaTHYeCKOIro
ananm3a, reomerpus sBisiercss yacthio [IIICC3 B cootBerctBHM ¢ OI'OC mo cnenuanbHOCTH
CIIO 23.02.07 TexHuueckoe 0OCIyXHBaHME U PEMOHT JABMraTeeil, CUCTEM WU arperaToB
aBromobwmiieit. Peanusyercs B coorBeTcTBUM ¢ PI'OC cpemgnero obiero oopa3oBaHusl.

1.2 MecTo AUCHUIVIMHBI B CTPYKTYpe 00pa30BaTeIbHON MPOrpaMMbl

Jucuunnuaa MatemaTuka: ainredpa Haudajga MaTEeMaTHUECKOTO aHajan3a, T'eOMEeTpUs
BXOJIUT B cpeHee oOiiee oOpa3oBanue. [JucumuinHa SBIsSETCs MPOPIIBHON TUCITUTUTHHON TI0
HanpasneHuto 23.02.07 TexHuueckoe o0OCITy)XKMBaHME€ U PEMOHT JBUTATeleH, CUCTEM U
arperaToB aBToMoOmIeH peanusyercsa B coorBeTcTBUU ¢ PI'OC cpennero obiero ooGpazoBaHus.
WNuaexc nucuuruinHel o yueoHomy miany — [1J1.01.

1.3. e W 3agayd JUCHUIJIMHBI — TpPeOOBaHMS K Pe3yJbTaTaM OCBOEHHS
AUCHUTLTUHBI

Henu uzyuyaemoii yueOHON AUCIUILITHUHBL:

8 HanpasieHuu TUYHOCMHO20 PA36UMUSL

— (QopmupoBaHUE TpPENCTaBICHUI O MaTeMaTWKe KaK YacTh OO0IIeYelIOBEYEeCKOM
KyJIbTYpPBI, O 3HAYUMOCTH MAaTEMATHKH B PA3BUTHH [TUBUIN3AIIUN K COBPEMEHHOM OOIIECTBE;

—  pa3BUTHE JIOTHUYECKOTO  MBINUICHHUS, TMPOCTPAHCTBEHHOTO  BOOOpa)KeHUS,
AITOPUTMUYECCKON KYJIbTYPhI, KpUTHYHOCTH MBIIIIJICHHS HA YPOBHE, HEOOXOAMMOM IS Oy TyTieit
npodecCHOHaNBEHOM NeSTENbHOCTH, JUIS IPOJOJIKEHHS 00pa30BaHus U cCaMO0Opa30BaHUs;

— BOCHHUTAHHE KA4eCTB JIMYHOCTH, OOCCIICUYUBAIONINX COIUAIBHYI0 MOOHMIIBLHOCTb,
CIIOCOOHOCTh MPUHUMAThH CAMOCTOSITENILHBIEC PEIICHUS;

— (opMHpOBaHKE KAYE€CTB MBIIUICHUS, HECOOXOAUMBIX JJIsl aaNTalid B COBPEMEHHOM
nH(})OpPMAITMOHHOM OOIIECTBE;

— pa3BUTHE UWHTEpeca K MaTEeMAaTUYECKOMY TBOPYECTBY U MAaTeMaTHYECKUX
CIIOCOOHOCTEH;

8 MemanpeoMemHOM HanpasIeHuu

— pa3BUTHE NPEACTABICHUN O MaTeMaTHKE Kak (opMe OMHCAHHUS U METOJIe MO3HaHUs
NEHCTBUTENLHOCTH, CO3/IAHHUE YCIOBHUH JIJISI MATEMAaTUYECKOTO MOACITUPOBAHUS;

— ¢opmupoBaHUE OOITUX CIMOCOOOB HMHTEIIEKTYaTbHOW JCATEIHHOCTH, XapaKTEPHBIX
JUIST MAaTeMaTUKH W SIBJISIFOIIMXCS OCHOBOM TIO3HABATENBHOW KYyNIbTYpbI, 3HAYUMON IS
pa3IUYHbIX cep YeT0BEYECKOM 1eATENbHOCTH;

8 NpeoMemHoM HanpasileHuu

— OBJIaJICHUE MaTeMaTHMYeCKUMU 3HAHUSIMH M YMEHHUSIMH, HEOOXOAMMBIMU B
MOBCETHEBHOM KM3HU, JIJIS U3yUCHHUST CMEKHBIX €CTEeCTBEHHOHAYYHBIX JUCHIUTUINH U TUCIUTUIAH
poeCCHOHAIBHOTO IUKJIA, JJISl TIPOJOJIKEHUST 00pa30BaHU;

3amayamMu TUCITUTUIMHBI SIBIISTFOTCS:

— OBJaJETh KOHKPETHBIMH MaTEMaTHUYECKUMH 3HAHUSMH, HEOOXOIUMBIMH IS
NPUMEHEHUS B TPAKTHUYECKOH JEATENbHOCTH, ISl W3YyYCHUS CMEXKHBIX JUCIHIUIAH, IS
MIPOJIOJDKEHUSI 00pa30BaHNS,

— UHTEIUICKTYaJbHOE pa3BUTHE OOydarommxcs, (OpPMUPOBAHHE KAYECTB MBIIUICHUS,
XapaKTEePHBIX JJI1 MAaTEMaTHUECKOMN AESITeTbHOCTH U HEOOXOJUMBIX JJIsl MPOAYKTHUBHON KU3HU B
00I11IECTBE;

— (dopmMupoBaTh npeAcTaBieHuss 00 UAesIX U METOJIaX MaTeMaTHKH, O MaTeMaTHKe Kak
dbopMe onrcaHus U METOIE MO3HAHUS ACHUCTBUTEIHLHOCTH;

— (QopmHupoBaTh MpEACTABIECHUS O MaTeMaTHKE Kak YacTd o0OIIedyeoBeYecKon
KyJbTYpPbl, TOHUMAHUS 3HAYMMOCTH MaTeMAaTHUKH IS OOIIECTBEHHOTO IIporpecca.



- 1.4. PexomeHayemoe KOJIMYECTBO 4YACOB HA OCBOCHHE MNPOrpaMMbl y4eOHOM
AUCHUTINHBI:

- MakCUMalbHON yueOHOM Harpy3ku odydatomierocs — 421 yac, B TOM YuCIIE:
- 00s13aTeNbHOM ay TUTOPHOH y4eOHOH Harpy3ku oOydaromerocs — 282 4acos;
- CaMOCTOSTEILHOM paboThl 0Oyuaromerocst — 139 gacos.

2. PE3YJIbTATBI OCBOEHMS YYEBHOM JJUCHUIIJIUHBI

Tpebosanusi K JUYHOCMHBLIM — pe3YIbmMamam  OCB0€HUA  YUeOHOU  OUCYUNTUHDL,
BKJIIOYAIOLTUM TOTOBHOCTh U CIIOCOOHOCTH OOYYaIOIIUXCSI K CaMOPA3BUTHUIO U JIMYHOCTHOMY
CaMOOTIpeIeIeHNI0, C(HOPMUPOBAHHOCTh MX MOTHBALMK K OOYUYCHHIO U IEJICHAIPABICHHOM
MO3HABATEIILHON JIEATEIbHOCTH, CHCTEMBl 3HAYMMBIX COIHUANBHBIX U  MEXJIMYHOCTHBIX
OTHOIIEHUH, IIEHHOCTHO-CMBICIOBBIX YCTAHOBOK, OTPAXKalOIIMUX JIMYHOCTHBIE M TpakJIaHCKUE
NO3UIMK B JESATENbHOCTH, AaHTUKOPPYMNIIMOHHOE  MHPOBO33pPEHHE, IMPAaBOCO3HAHUE,
IKOJIOTUYECKYIO KYJIBTYpYy, CIIOCOOHOCTb CTaBUTh LE€IHM M CTPOUTh JKU3HEHHBIC IUIAHBL,
CIIOCOOHOCTh K OCO3HAaHUIO POCCHICKOW TpakJaHCKON HIACHTUYHOCTH B MOJIUKYJIHTYPHOM
COLIUYME;

JIuunocmmuuie pe3yiomameol 0C60eHUA YUEeOHOU OUCUUNTIUHDL

- Cc(OPMUPOBAHHOCTb MHPOBO33PEHHUS, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO
pa3BUTHUA HAyKH M OOIIECTBEHHON NPAaKTHKH, OCHOBAHHOTO Ha JAMAJIOre KyJIbTYyp, a TaKxKe
pa3nuyHbIX (OpM OOILIECTBEHHOIO CO3HAHMSA, OCO3HAHHE CBOETO MECTa B MOJHKYJIHTYPHOM
MUDE;

- chOPMUPOBAHHOCTh OCHOB CaMOPA3BUTHUS M CAMOBOCHHUTAHHS B COOTBETCTBUHU C
oOIIeYEeIOBEUECKUMH IIEHHOCTSIMU U MJ€ajaMH TPa)JIaHCKOro OOIIecTBa; TOTOBHOCTh U
CIIOCOOHOCTH K CAMOCTOSITENIbHOM, TBOPUYECKOIM 1 OTBETCTBEHHOMN AESITETLHOCTH;

- HAaBBIKU COTPYAHHYCCTBA CO CBECPCTHUKAMHU, NCTbMHU MJIAAIICTO BO3pacTa, B3pOCIIBIMHU
B 00pa3oBaTeIbHOW, OOIIECTBEHHO IIOJIE3HOM, Y4eOHO-MCCIIeIOBATEILCKOW, MPOCKTHOU U
JPYTUX BUAAX AEATEIBHOCTH;

- OCO3HAHHBIN BEIOODP Oyaymiel mpodeCcCuu U BOZMOXKHOCTEH peaau3aiii COOCTBEHHBIX
JKU3HEHHBIX TUJIAHOB; OTHOIIEHHWE K NPOGECCHOHATBHOU MAESITENbHOCTH KaK BO3MOXKHOCTHU
y4acTUs B PENICHUH JIMYHBIX, OOIICCTBCHHBIX, T'OCYJAAPCTBEHHBIX, OOIICHAIMOHAIBLHBIX
npooeM;

- TOTOBHOCTh M CHOCOOHOCTH K OOpa3oBaHMIO, B TOM YHCIIE CaMOOOpa30BaHMIO, Ha
INPOTSKEHUM BCEW KM3HU; CO3HATEIbHOE OTHOIICHHWE K HENpephIBHOMY OOpa30BaHUIO Kak
YCIIOBUIO YCIIENTHOM MPodhecCnOHANBHON U 00IIECTBEHHON ACSITENLHOCTH;

Tpebosanus Kk MemanpeoOMemHblM pe3yIbmamam OC8OeHUs Y4eOHOU OUCYUNIUHbL,
BKJIIOYAIOIIUM OCBOCHHbBIE OOYYalOIIMMUCS MEXKIPEIMETHbIE IOHATUS U YHHUBEpPCAJIbHBIE
yueOHble NeicTBUS (peryiiaTuBHBIC, MO3HABATENbHbIC, KOMMYHHUKATUBHBIE), CIIOCOOHOCTh HUX
UCIIOJIB30BAaHUS B II03HABATEIBHOW M COLMAJIBHOM IPAKTUKE, CAMOCTOATEIBHOCTH B
IUIAHUPOBAaHUM M OCYIIECTBICHUH YYEOHOM IEeATENbHOCTH W OpraHu3aluud y4eOHOro
COTPYAHHMYECTBA C NIEIarOraMu U CBEPCTHUKAMM, CIOCOOHOCTh K MOCTPOSHHUIO MHINBUYJIbHON
00pa30BaTeNIbHON TPACKTOPHH, BIIaJICHUE HABBIKAMHU Y4E€OHO-MCCIIEI0BATEIbCKOM, TPOSKTHON U
COLIMAJILHOU JEATEIIBHOCTH;

Memanpeomemmuoie pe3yibmampl 0C60CHUS YUEOHOU OUCYUNTUHDL:

- Pa3sBUTHC HpGI[CTaBJIGHI/Iﬁ O MaT€MaTHUKEC KakK (I)OpMe onmucaHud U MCTOAC IIO3HAHUA
I[CﬁCTBI/ITeJII)HOCTH, CO31aHUC YCJ'IOBI/II\/JI AJI1 MaTEMAaTUYCCKOro MOJACTINMPOBAaHNA



- (QopmupoBaHuEe OOMMX CHOCOOOB HMHTEIUICKTYAIBHOW IESITEIBHOCTH, XapaKTEPHBIX
IUISL MAaTEeMaTHKH M SIBISIOIIMXCS OCHOBOHM MO3HABATENHOW KYJIBTYPbL, 3HAYUMOM s
pa3TUYHBIX c(hep YeTOBEUECKOM IeATEIHHOCTH;

Tpebosanusi Kk npeOMemHuIM — pe3yIbmamam  OCB0eHUsi  Y4eOHOU  OUCYUNIUHDL,
BKJIIOYAIOLIUM OCBOEHHBIE OOYYaIOIIMMUCS B XOJ€ M3yueHHUs y4eOHOro mpeaMeTa yMEHHS,
cnenupuIecKue sl JaHHOW MPeAMETHON 00JIacTH, BUIBI ACSITEIFHOCTH 110 MOJYYSHUIO HOBOTO
3HaHUS B paMKaxX Y4eOHOTo MpeaMeTa, ero MmpeoOpa3oBaHUI0 M MPUMEHEHHUIO B y4YEOHBIX,
y4eOHO-TIPOCKTHBIX M COIUAIBHO-TIPOCKTHBIX CHUTyalusX, (OpMHUPOBAHUE HAYYHOTO THIIA
MBIIUICHHSI, BJaJIeHWE HAyYHOW TEPMHUHOJIOTHEH, KIIIOYEBBIMU TOHATUSIMU, METOAAMH U
IPUEMAMH.

Ilpeomemnboie pe3yrvmamul 0c60eHUA YUEOHOU OUCUUNTUHDBL:

- c(hOpMUPOBAHHOCTH MPECTABICHUN O MAaTEMAaTHUKE KaK YaCTH MUPOBOU KYJIBTYPBI U O
MeCTe MaTeMaTUKU B COBPEMEHHOM HUBUIIM3AIMHU, O CIIOCO0AX OMMCAHUS HA MaTeMaTHYE€CKOM
S3BIKE SIBICHUN PEayIbHOTO MHPA;

- C(i)OpMI/IpOBaHHOCTB HpeI[CTaBJ'IeHI/Iﬁ 0 MaTeMaTHYECKUX IMOHATUSIX KaK O BaXXHEUIITHUX
MAaTCMAaTUUYCCKUX MOJCIIAX, IMO3BOJJIAIONIUX OIMMUCBIBATH U U3Yy4YaTh PA3HBIC NPOUCCCHI U ABJICHUA,
IMOHMMAaHHE BO3MOXKHOCTH aKCUOMATUYECKOT'O ITOCTPOCHUA MATEMATHICCKUX Teopnﬁ;

- BJIAJACHHUC MCTOAAMU NOKA3aTCIBCTB U AJITOPUTMOB PCUHICHUA, YMCHHUC UX IIPUMCHATD,
IMMPOBOAWTD AOKA3aTCIbHBIC PACCYXKIACHUA B XOAC PCUICHUA 3aa4,

- BJIQJICHUEC CTAHJAPTHBIMU TPUEMAMH PEIICHHS PAIlMOHAIBHBIX M HPPAIMOHAIBHBIX,
IMOKA3aTCIIbHBIX, CTCIICHHBIX, TPHUTIOHOMCTPUYCCKUX ypaBHeHI/Iﬁ U HCPABCHCTB, HX CHUCTCM,
UCTIOJIb30BaHUE TOTOBBIX KOMIIBIOTEPHBIX MPOTPAMM, B TOM YHUCIIC JUIS TMIOMCKA MyTH PEUICHUS U
WUIIOCTPALIMY PELICHUSI yPABHEHUI U HEPABEHCTB;

- ) chOpMHUPOBAHHOCTh MPEJCTABICHUNH 00 OCHOBHBIX TOHSTHSIX, MIEIX W METOJaX
MaTeMaTHYECKOTO aHAJIN3a;

- BJIaJICHUE OCHOBHBIMU MOHATUSAMU O IUIOCKUX U NMPOCTPAHCTBEHHBIX F€OMETPHUUECKUX
¢durypax, uX OCHOBHBIX CBOMCTBax; c(hOpMHpPOBAaHHOCTh YMEHHS PACIO3HABATh Ha YepTexkax,
MOJIENIIX M B pPEAbHOM MHpE TeOMeTpudeckue (Urypbl; MPUMEHEHHUE H3YUYCHHBIX CBOMCTB
reoMerpuueckux ¢uryp u GopMmyn Ais pelleHuss TeOMETPHUeCKMX 3aJad M 3a7ad ¢
IIPAKTUYECKUM COZECPKAHUEM;

- c(OpMHUPOBAaHHOCTh NPEACTABICHUH O Ipoleccax M SBICHUAX, HMEIOIIUX
BEPOSTHOCTHBIM XapakTep, O CTaTUCTHYECKUX 3aKOHOMEPHOCTAX B pEalbHOM MHpe, 00
OCHOBHBIX TOHSATHUSX 3JIEMEHTApHOW TEOPUHM BEPOSTHOCTEM; YMEHHMM HAaXOIWTh U OLICHUBATH
BEPOSITHOCTH HACTYIUIEHUs] COOBITUH B MPOCTEHIINX NPAKTUYECKUX CUTYalUsIX U OCHOBHBIE
XapaKTEPUCTUKH CITyYalHBIX BEINYHH;

- BJaJICHWE HaBBIKAMH HCIIOJNIB30BAHMUSI TOTOBBIX KOMIBIOTEPHBIX MPOTPaMM IPHU
pelIeHnN 3a/1ay;



3. CTPYKTYPA U COJIEP)KAHUE YUYEBHOM JUCHUIIJIUHBI
3.1 O0bem y4eOHON AUCHMILIMHBI U BUIbI Y4eOHOH padoThl

Bun yueOHoii padoThl Oobvem uacos

1 cemecmp

Jlexuuu 144
CamocrosiTenbHas paboTa 00yyaronierocs 64
Bcero 3a 1 cemectp 208

2 cemecmp

Jlexuun 138
CamocrodrenbHas paboTa 00y4aronerocs 75
Bcero 3a 2 cemectp 213
MakcumasbHas ydyeOHasi Harpy3ka (Bcero) 421
Oobs13aTesqbHAs ayfuTOPHAs yueOHAas HATPY3Ka (Bcero) 421
IIpomeskyTOoUHasi aTTECTALUSA 9K3aMeH




3.2. TemaTnuyeckuii IUVIaH U cOiep:KaHue y4eOHOH TuCHUIUINHBI MaTemaTuka

HaunmenoBanue pasienoB u Coneprkanue yueOHOTO MaTepuaa, JJabopatopHbie padOTHI M MPAKTHIECKUE O06bem YpoBeHb
TeM 3aHSTHS, CAMOCTOSITENIbHASA paboTa 00yJaronmuxcs 4acoB OCBOCHHS
1 CEMECTP
421
Benenue Martemartuka B HayKe, TEXHUKE, SKOHOMUKE, HH()OPMAIIMOHHBIX TEXHOJIOTHIX U
NpaKTUYECKOH nesTenbHocTH. Llenn u 3a1aun n3ydeHus: MaTeMaTHKH B 2 1
YUPEXKICHUSIX CPEAHETO MpohecCHoHaIbHOT0 00pa30BaHHUS.
I'TIABA 1 YUCJIOBBIE ®YHKIIUN 18
Tema 1.1. ToxaecTBeHHbIE TPe0Opa30BaHUs alreOpanvuecKiX BbIpaXKEHHI. 2
IToBropenue GasucHoro JInHeliHbIE ¥ KBalpaTHBIE YPaBHEHUS U HEPABEHCTBA. 2 )

Marepuaia Kypca aareOpsl

. BxoaHasi KOHTPoOJIbHAS Pa0d0Ta 32 KypPC OCHOBHOM HIKOJIbI )
OCHOBHOI1 IITKOJIBI

Tema 1.2. Ilensie u parmoHanbpHbIC Yncia. Panonansubie Apoou. MpparmoHaibHbIC YUCIA.
Pa3Butue nonsTys o unciae | MHOXKECTBO JI€MCTBUTEIIBHBIX YUCEI.

Yucnosas npsmas. [IpuGnuxennsie Beraucienus. [IpubnmxenHoe 3HaueHue
BEJIMYMHBI U IOTPEIIHOCTH MPUOIMKEHUH.

Tema 1.3. Onpeznenenue unciaoBoi pyHku. O0IacTh ONMpeIeIeHUs] U MHOXKECTBO 3HAUCHHUIA;
Yucnosble QyHKIUU rpaduk ¢pyHkuuu. CnocoOsl 3a1aHus GYHKIUH.
[Toctpoenne rpadukoB QyHKIHHA, 3aJaHHBIX Pa3THYHBIMU CIIOCOOAMH.

CaoiicTBa (YHKIIMIT: MOHOTOHHOCTH, Y€THOCTh, HEUETHOCTh, OTPAHUYCHHOCTbD,
nepUOANYHOCTb. [IpOMexyTKH Bo3pacTaHusl, yObIBaHUS.
IpakTuueckoe 3ansaTue Nel CBoiicTBa PyHKITUH.

I'JIABA 2 TPUTTOHOMETPUSA 42

Tema 2.1. Yucnoas 0kpykHOCTb. CHHYC, KOCUHYC, TAHI€HC U KOTAaHT'€HC IIPOU3BOJIBHOIO

Tpuronomerpuyeckue yriia. Paguannas mepa yria. YucinoBas OKpy>KHOCTh HA KOOPIMHATHOM TJIOCKOCTH.
(ynxumn IpakTnyeckoe 3ansTue Ne 2 2
YucnoBas OKpy>KHOCTh HaxosxaeHne Touek 1mo X KoopJuHaTaM Ha YHCIOBOU 2
okpyxHocTu. OnpesesieHne KOOpAUHAT TOYEK OKPYKHOCTH.




Cunyc, KOCUHYC 4nciia. TaHreHC U KOTaHreHe unciia. OCHOBHBIE
TPUTOHOMETPUYECKUE TOXKJIECTBA.

®opmyinel npuseneHus. IlpeoOpa3oBanus npocTeHIINX TPUTOHOMETPUYECKUX
BBIPA)KCHU.

IpakTnueckoe 3ansitue Ne 3
DopMyJIbl TPUBEICHUSI.

OyHKIUs y = sinx, e€ CBOWCTBA U TpaduK.
DyHKIMS y = cOSX, €€ CBONCTBA U rpaduK.

IIpakTHyeckoe 3ansaTHe Ne 4
[TpeoOpa3oBanus rpaKOB TPUTOHOMETPUUECKUX (PYHKIUI

[Tepuonuunocts, nepuoa. yHKLuUA y = tgx, CBOMCTBA U rpauk.

IIpakTHyeckoe 3aHATHE N2 5
ITpeoOpa3oBaHus MPOCTEHIINX TPUTOHOMETPUUYECKUX BBIPAKCHHUN

Tema 2.2.
Tpuronomerpuueckue
YPaBHEHHUS

Apxcunyc, apkkocunyc, apkmaneenc yucaa. IIpocteiline TpuroHoMeTpuYECKue
YPaBHEHU.

IIpakTnyeckoe 3ansaTHe Ne 6 Penienne npocTelmux TPUTOHOMETPUIECKUX
YpaBHEHUH C TOMONIBIO YHCIOBOUM OKPYKHOCTH.

Pemienne TpUroHOMETpUYECKNUX YPABHEHHM.

Meroap! pemeHys ypaBHEHHN.

IIpakTnueckoe 3ansitue Ne 7
[IpocTeiiliie TPUrOHOMETPUYECKUE YPABHEHUS

N (NN N

IIpakTHyeckoe 3ansaTHe Ne 8
[IpocTeiinyie TPUrOHOMETPUYECKUE YPaBHEHHUS

OnHOpOAHBIE YPABHEHUS.

Tema 2.3.
[Tpeobpa3zoBanue
TPUTOHOMETPHUYECKIX
BBIPAKEHUI

CuHHYC 1 KOCHHYC CYMMBI U pa3HOCTH JIBYX YIJIOB.

Tanrenc CYMMBI U Pa3HOCTH JIBYX YTJIOB.

CuHyc U KOCUHYC ABOMHOTO yria. @opmynsl nOJI0SUHHO20 Yaid.

IIpeoOpazoBaHue cyMMBbl B IPOU3BEIEHUE U IPOU3BEICHUS B CyMMY.

IIpakTnyeckoe 3ansaTue Ne9
[Ipeo6pa3oBaHne NPOCTEHIINX TPUTOHOMETPUUECKUX BbIPAXKEHUII.

N (NN N




‘ JlokazaTeabCTBO TOXK/IECTB.

I''TIABA 3 ITPOU3BOJJHAA ®YHKIINN

24

Tema 3.1.
IlocnenoBarennLHOCTH

ITocnenoBarenbHocTH. CrIOCOOBI 3aaHUS M CBOMCTBA YHCIOBBIX
IOCJIEIOBATEIHLHOCTEN.

[Tpupamienue aprymenra, npupaiienue GpyHkiuu. beckoneuHo yObIBaromas
reoMeTpHuUecKasi IPOrpeccus U €e CyMma.

IIpakTnyeckoe 3ansaTue Nel0 [Ipenen nociaenoBarenbHOCTH

Tema 3.2.
[Tpou3BonHas pyHKUIUH.

OmnpeneneHne NpOU3BOTHON, €€ TEOMETPHUECKUI U (PU3NIECKHIA CMBICIL.

[IpaBuiia mpoOU3BOAHBIX CYMMBI, Pa3HOCTH, IPOU3BEACHUS, YACTHOTI'O

IpakTuuyeckoe 3ansitue Ne 11 Ilpasuna quddeperunpoBanus

Tema 3.3.
[IprmeHeHus MpOU3BOIHON

YpaBHeHUe KacaTelbHON K TpaduKy (PyHKITUH.
HccaenoBanue GyHKIMI HA MOHOTOHHOCTD U 3KCTPEMYMBI

N (RN N B

[IpumeHeHre TPOU3BOIHON K UCCIETOBAaHUIO (DYHKIMI U TOCTPOCHHUIO TPaUKOB.

IIpuMeps! uCcnOaB30BaHNS IPOU3BOIHOM IS HAXOXKICHNS HAWIYYILETO PEIICHUs B
IPUKIAAHBIX 3aJa4aX.

IIpakTHyeckoe 3ansaTHe Nel2
CocraBiieHHE YpaBHEHUS KacaTEJIbHOM.

I'JIABA 4 ITAPAJIVIEJIBHOCTD U HEPIIEH/IUKYJIAPHOCTD B TIPOCTPAHCTBE

Tema 4.1.
[MapasnenbHOCTD B
IPOCTPAHCTBE

Crepeomerpust. OCHOBHBIE OHSTHS CTEPEOMETPUN: TOUKA, IIpsiMasi, MJIOCKOCTb,
IPOCTPAHCTBO. AKCHOMBI CTEPEOMETPHH.

[lepecekaromuecs, MapamieNbHbIE W CKPELIMBAIOIIMECS MpsSMbIE. YTOJI MEXAY
NPSIMBIMU B TPOCTPAHCTBE.

HapaJ'IJ'IeJ'ILHLIe npsamasd 1 MmiI0CKOCTb. HpI/I3HaK napalIeJIbHOCTH HpﬂMOfI u
IIJIOCKOCTH.

[TapannenbHble M INEepecEKarOIUECs IIIOCKOCTH, MX WIUIIOCTpAlUs Ha MOJEIX.
PaBeHCTBO  OTpE3KOB  MapaJlICNIbHBIX  MPSAMBIX,  3aKIIOYEHHBIX  MEXIY
NapauIeJIbHBIMU MJIOCKOCTSMMU.

[TapasuieIbHOCTD JIMHUM NIEPECEUEHHUs IBYX INIOCKOCTEN TPETHEN INIOCKOCTHIO.




[MapannensHoe mpoekTHpoBaHue. M300paskeHue MPOCTPAHCTBEHHBIX QUTYP.

IIpakTnyeckoe 3ansaTue Nel3

Pemenue 3a1ay Ha B3aUMHOE PACIIONIOKEHHE MPSIMBIX U IIJIOCKOCTEH. 2
Tema 4.2. [TepnenauKkyasipHOCTh NpAMBIX. [lepHeHIUKYIAPHOCTh NPSIMOM U IUIOCKOCTH, €€ )
[lepnieHIUKYISIPHOCTD B WUTIOCTPALMs] HA MOJETISX.
IIPOCTPAHCTBE HepHeHz[HKynﬂp M HAKJIOHHAas K INIOCKOCTH, IPOCKIIMA HAKJIOHHOHN Ha IIOCKOCTb. )
Teopema 0 Tpex nepneHauKysipax. PaccTostHue oT TOUYKHU 10 MIIOCKOCTH.
JIByrpaHHBIN yroJ, TUHEHHBIN yroJl AByTPAHHOTO yria 2
[lepnenauKynsipHbIE IIIOCKOCTH, UX WUTIOCTPALIUS HA MOJENAX, IPU3HAKU U )
CBOMCTBA.
IpakTuyeckoe 3ansaTue Nel4 )
Pemenue 3a1a4y Ha IepHEHAUKYISIPHOCTD NPSAMOM U MIIOCKOCTH
Tema 4.3. JlexapToBbl KOOpAMHATHI B IpocTpaHcTBe. PoOpMyila pacCTOSHUSA MEXAY IBYMs
KoopanHatel 1 BEKTOPHI TOYKaMH. YpaBHEHUs chepbl u niockocmu. Popmyna paccmoanus om mouKku 00 2
NJI0CKOCMU.
Bexropsl. Monyns Bektopa. PaBeHcTBO BekTOpoB. Cli0’KeHHE BEKTOPOB U 4
YMHOKEHHE BEKTOpA Ha YUCJIO. YTOJ MEXKIY BEKTOpaMHU.
Koopaunate! BekTopa. 2
CkansgpHoe npousBeieHrne BeKTopoB. KosmnHeapHbie BEKTOphI. Paznoxkenue )
BEKTOpA MO JIBYM HEKOJJIMHEAPHBIM BEKTOPaM.
KoMmanapHsie BEKTOpbI. PaznokeHne BEKTOpa o TpeM HEKOMILIaHAPHBIM
BEKTOPaM 2
I''/TABA S MHOI'OI'PAHHHUKHU U TEJIA BPAIIEHUSA 28
Tema 5.1. MHuororpanauk. Bepiuasl, pedpa, rpaHu MHOTOTpaHHUKA. BeImykiibie
MHororpaHHuKu MHororpaHHuku. [Ipu3ma, ee ocHoBaHMsI, OOKOBBIE pedpa, BbICOTa, OOKOBast 2
noBepxHOCTh. [Ipsimas n HakioHHas npusma. [IpaBunbHas npusma.
[Mapannenenunen. Ilpsmoyronsusiii mapamnenenunen. KyO. Ilupamupa, ee
OCHOBaHWE, OOKOBBIE pebpa, BBICOTA, OOKOBas TOBEPXHOCTh. TpeyroibHas 2
nupamua. [IpaBrwibHas nupamuaa. Y ceyeHHas nupamuia.
Ceuenus ky0a, IpuU3Mbl, TUPAMU/IBL. 2
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[IpencraBnenre O TPaBWIBHBIX MHOTOTPAaHHUKAX (TeTpa’ap, Kyo,

OKTa’xIp,

JOICKAdP U UKOCAIIP). 2
CummeTtpui B KyOe, B mapajijiesienuIesie, B Ipu3Me U MupaMuse. )
O6beMbl MHOTOIPaHHUKOB.
IpakTuueckoe 3ansitue Ne 17 BeruucieHue noBepxHOCTH U 00beMa MPU3MBI. 2
IIpakTuuyeckoe 3ansitue Nel8 Brruncienue noBepxXHOCTH U 00beMa IMHUPaMHU/IBL. 2
Tema 5.2. [Ipsimoii KpyroBoll LMIMHAP W €ro 3jaeMeHThl. OCEBble CEYEHHS U CEUCHUS )
Tena BpateHus napajuleJIbHble OCHOBAHUIO LMIMHIpA.
dopmya s Hax0XASHUS IIo1a 11 OOKOBOM MOBEPXHOCTH LIMIIMHAPA 2
[Ipsimoii KpyroBoil KOHYC, €ro 31eMeHThI. OCeBbIE CEUEHUS U CEUCHUS
napajuiebHbie OCHOBaHU0. Dopmyria u1si HaX 0K ACHHS TUTOaar OOKOBOM 2
IIOBEPXHOCTHU KOHYCA.
[Iap u chepa, kacarenpHas MWIOCKOCTH K chepe. [Imomans moBepxHOCTH cheph 2
OObeMbl Te BpaLLEHUS 2
IpakTuuyeckoe 3ansitue Ne 19 Beruucienue moBepxHoCTH U 00beMa HMIUHAPA. 2
IIpakTyeckoe 3ansiTue Ne 20 BrrunicieHre oBepXHOCTH M 00beMa KOHYCA. 2
CamocrosiTesibHast paboTa 00y4aromIuXcs 64
CamocrostensHas pabora o riase 1 Uucnosbie GyHKINM:
- CO3/1aHUE MPOEKTa MO TeMe «UncIoBbie QYHKIMUY» UITH
- BBITIOJTHEHUE PabOT:
1. Cozpanue npeseHTanuu 1o TeMe «UnciaoBbie QyHKIHI» 12
2. JHoxman o teme «YucioBbie GyHKIMI)
3. CocraBnenue coopHuka Gpopmy 1o reme «HucnoBble QyHKIUN»
JloMaluHsisl KOHTposibHAs paboTa 1o TeMe «YuciioBble GyHKIUN»
CamocTrodarenbHas pabdora 1o riase 2 TpuroHomerpus
- CO3/1aHUE MPOEKTa MO TeMe « T pUroOHOMETPHS HITU
- BBITMIOJTHEHUE PabOT: 14

Co3naHue npe3eHTanuu 1no reMe « TpuroHoMerpus»
1. Hoknanx no teme «UncaoBbie HyHKITHI
2. CocraBlieHHE KpOCCBOpJa WM TecTa o TeMe « TpUroHoMeTpHsh)
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3. CocraBnenue coopHuka ¢hopmyd o TeMe « Tpuronomerpus»
JlomaiHsist KOHTpOJIbHAsL paboTa 1o TeMe « TpuroHoMeTpus»

CamocrosrtenbHas pabdora no riase 3 [IpouszBoaHas GyHKIUN
- co3manue npoekra no Teme «IIponsBogHas GyHKIUNY WK
- BBITNIOJIHEHUE paloT:
Co3nanue npe3entanuu 1o teme «IIponsBomnas GyHKIUN
1. Hoknan no teme «lIpousBoaHas GyHKIMM»
2. Cocranenue KpoccBop/ia win tecta rno reme «lIponszsoanast pyHkumum»
3. CocraBnenue coopHuka popmya no reme «IIpousBonnas GyHKIuN»
JlomamiHsis KOHTpOsIbHAs paboTa 1o TeMe «IIponsBonHas GyHKINN»

14

CamocrostenbHas padora 1o riase 4 [lapauieabHOCTh U MEPIEHIUKYIISPHOCTD B IPOCTPAHCTBE
- co3aHue mpoekTa o Teme «IlapamienbHoCTh U MepIeHANKYIIPHOCT B IPOCTPAHCTBEY WITN
- BBITIOJIHEHUE PadoT:
Co3nanue npe3eHTanmu 1o teme «llapamiensHoCTh U MepHeHIUKYISIPHOCTD B IIPOCTPAHCTBEY
1. Hoknan o teme «llapamienbHOCTh U NEPIECHANKYISIPHOCTD B TPOCTPAHCTBEY
2. CocraBiieHHe KPOCCBOPAA WM TecTa 1Mo TeMe «[lapanienbHoCTh U NepHeHUKYIIPHOCTD B IIPOCTPAHCTBE»
3. CocraBnenue coopHuka Gpopmy mmo teme «llapannensHOCTs U NEPIEHAUKYISIPHOCT B IPOCTPAHCTBE»
JlomaniHsas KOHTpoJIbHas paboTa no TeMe «llapamuenbHOCTh U epIeHANKYJIISIPHOCTh B IPOCTPAHCTBEY

12

CamocTtodaTrenbHas pabota 1o riiaBe 5 MHOrorpaHHUKY U Tejla BPALLEHUS
- CO3JIaHME TIPOEKTa Mo TeMe « MHOTOTpaHHUKH U Tella BPALICHUS WU
- BBITMIOJTHEHUE PaboOT:
Co3naHue npe3eHTanuu 1no reMe « MHOrorpaHHUKH U Tejla BpallleHUs»
1. Joxnan mo teMe « MHOTOIpaHHUKY U TeJla BPALLEHUS
2. CocraBieHHe KpocCBOp/a UM TECTa MO TeMe «MHOTOrpaHHUKY U TeJla BPALLCHUS
3. Cocrasnenue cooparka ¢popmyn o teme «I[lapannenbHOCTh U MePIEeHANKYIISIPHOCT B TIPOCTPAHCTBE
JlomaniHss KOHTPOJIbHAs paboTa no TeMe « MHOTOTpaHHUKH M TeJla BPALICHUS

12

2 CEMECTP

I'JIABA 6. IEPBOOBPA3HASA U UHTEI'PAJI

Tema 6.1. [TepBooOpasnas ¢pyHkiuu. OCHOBHOE CBOMCTBO TIEPBOOOPA3HOI

HepsooGpasHast u [TpaBuiia BbIUKCIEHUS IEPBOOOPA3HBIX.

WHTCTpax IMpakTuueckoe 3ausatue Ne 15 HaxoxaeHune nepoodpasHbIX

NSRS
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[TonsiTve HeonpeaeIeHHOT0 HHTErpaa.

®dopmyna Hetorona—JleliOHua.

[Ipumepbl npuMeHeHUs UHTErpaja B PU3UKE U TEOMETPUH.

Bropast npousBoiHas U ee PUINIECKUI CMBICI.

IIpakTnyeckoe 3anaTHe Ne 16 BriuucieHnue uaTerpaioB

NN RN

I''IABA 7. CTEIIEHHAS, ITIOKA3ATEJIBHASA U JIOTAPUOMHNYECKUE ®@YHKIIUN

(9]
=}

Tema 7.1.
CreneHu 1 KOpHHU.
CrenenHast GyHKIHS

Kopens cTenenn n> 1 1 ero cBOMCTBaA.

CreneHb ¢ pallMOHANIBHBIM MTOKa3aTesieM U €€ cBoicTBa. [loHsATHE O cTeneHu ¢
JIEUCTBUTEIBLHBIM II0Ka3aTEIEM.

YHpOH_ICHI/IC BLIpa)KeHHﬁ, COACPpKaAINX CTCIICHDb

Pemenue nppanyoHanbHbIX ypaBHEHHI

IIpakTnueckoe 3ansaTne Ne 21 Pemenue uppaiyioHanbHbIX YPaBHEHUN

Tema 7.2.

[Toka3zarenbHas QyHKIMA.

[oka3zatenpHast GpyHKIMS (3KCcTIOHEHTa). CBOWCTBA U TpaduK.

Pemenue noka3arenbHbIX ypaBHEHUM.

IToxa3aTennHbIC HCPaBCHCTBA.

IIpakTH4eckoe 3anaTHe Ne 22 Pemenue nokasareabHbIX YpaBHEHUHN U
HEPABEHCTB.

Tema 7.3.
Jlorapudmuueckas
byHKIHS.

Jlorapudm ymncna. OCHOBHOE JOTapu(pMHUECKOE TOKAECTBO.

Cgoiicta. Jlorapudm npousBeieHus, YaCTHOT0, CTETICHHU.

JlecATUYHBIN U HATYpaJIbHBIN JOTapU(PMBI, YUCTIO €.

IIpakTuueckoe 3ansiTue Ne 23 [IpeoOpazoBanne BeIpaXKEHUH, COEPIKAIIUX
Jorapupmbl

Jlorapudmmueckas GyHKIus, €€ CBOWCTBA U rpaduK.

Jlorapudmuueckue ypaBHEHUSI.

Jlorapudmuyeckre HEpaBeHCTBA.

RN SN SN DS E NS B \S 2 B ST B (O I O 2 I SN (O 20 [ N 25 I SN I SN [ N I SN

IIpakTnueckoe 3ansaTne Ne 24 Pemienue 1orapupMu4ecKiux ypaBHEHUN U
HEPaBEHCTB.

TI'JTIABA 8. KOMBUHATOPUKA,CTATUCTUKA U TEOPUSA BEPOSATHOCTEM

22
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Tema 8.1. Craructuueckast o0pabdotka naHHbIX. [IpeacraBnenue naHHbIX (TaOIHILIbI, )
OneMeHTHI rarpaMmel, Tpadukn). 'ucrorpaMmel.
MaTeMaTHYECKON YucnoBble XapaKTEPUCTUKH PAIOB JaHHBIX. 2
CTaTUCTHKA IIpakTuyeckoe 3ansitue Ne 25 Craructudeckas 00paboTKa TaHHBIX. )
[IpencraBnenue nanHbix B Tabauiry. [loctpoeHne quarpamm.
Tema 8.2. DJeMeHTapHbIE U CJIOXKHBIE COOBITHS. 2
OneMeHTBI TeOpUH BeposTHOCTh CyMMBI HECOBMECTHBIX COOBITHH. 2
BEPOATHOCTEN BeposTHOCTL MPOTHBOIOIOKHOTO COOBITHS. 2
IIpakTnueckoe 3ansitue Ne 26 Penienre npakTHUYEeCKHUX 3a7a4 C IPUMEHEHUEM )
BEPOATHOCTHBIX METO/IOB
Tema 8.3. [ToouepenHblii 1 OAHOBPEMEHHBIH BBIOOP HECKOJIBKUX JIEMEHTOB U3 KOHEYHOT'O
DeMeHThl KOMOMHATOPUKH | MHOYKECTBA.
DopMyJIbl YUCIa IEPECTAHOBOK, COYECTAHUM, PA3MEILICHUM.
Pemenne xomOuHaTopHBIX 3a1a4. Popmyna 6uHoma HeroToHa.
CgoiicTBa OMHOMHAIBHBIX KO3 duiineHToB. Tpeyronpauk [lackas.
TJIABA 9. YPABHEHUA U HEPABEHCTBA.CUTCEMbBI YPABHEHUI U HEPABEHCTB. 28
Tema 9.1. PaBHOCWIBHOCTB ypaBHEHUI, HEPABEHCTB, CUCTEM. 2
YpaBHEHUs U HCPABCHCTBA. | OCHOBHBIC NPUEMbI PEHICHHs CHCTEM ypaBHEHMIl: II0JCTAHOBKA, anreOpauueckoe 4
Cucremsbl ypaBHEHHH U CJIOKEHNE, BBEICHNE HOBBIX [IEPEMEHHBIX.
HCPABCHCTB. Pemenune npocTedinx CUCTEM YpaBHEHMM C ABYMsI HEM3BECTHbIMU. PemieHue 4
CHUCTEM HEPABEHCTB C OAHOU IIEPEMEHHOM.
Hcnonp3oBanne cBOWCTB W rpadukoB (QYyHKIMH TpH pPEUICHWH YpaBHEHUH U 4
HEPABEHCTB.
Merton wunHTepBaioB. M3o00pakeHre Ha KOOPAMHATHOM TUIOCKOCTH MHOMKECTBA 4
pELICHN YPaBHEHUN U HEPABEHCTB C IByMs IEPEMEHHBIMH U UX CHCTEM.
[IpumeHeHrEe MaTEMAaTUYECKUX METOJOB Ul PELIEHUS COAEPKATEIbHBIX 3a1ad U3
pasnnyHbIX oOJacTell Haykn W TNpakTUKU. VHTeprperamust pesyibTaTa, ydeT 4
peaJIbHBIX OTPaHUYECHUM.
PanyoHanbHbIe, MppalMOHAIBHBIC YPABHEHUS U CUCTEMBI. METOIbI peleHus 4
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IpakTnueckoe 3ansitue Ne 27 PelieHre pa3auyHbIX BUJOB YpaBHECHUN

TJIABA 10. 9JIEMEHTBI TEOPUU MHOXKECTB 1 MATEMATHYECKOM JIOTUKA

Tema 10.1. Buast MmHOXKecTB. CriocoObI 3a1aHust MHOXKECTB. Oniepaliy HaJ MHOYKECTBAMHU.

DJIEMEHTBI TEOpUH HctunHble U 10XKHBIE BbICKa3blBaHMs. Oniepaliiy HaJl BbICKa3bIBaHUSAMH. CBs3b
MHOXCECTB 1 BbICKA3bIBAHNS C MHOKECTBOM.

N (AN

MaTeMaTHICCKON JIOTUKH 3aKOHBI JIOTUKH. PelieHue JIOTMuecKux 3ajad ¢ UCIOJb30BAHUEM KpPYroB Diiiepa.

YMo3akroueHus

CamocrosiTesibHas paboTa 00y4arOmIuXxcs

75

CamocrositensHas pabora 1o riase 6 [lepBooOpa3Has u HHTErpas
- co3aanue npoekra no reme «IlepBooOpasHas U HHTErpa» WK
- BBITIOJTHEHUE PabOT:
Co3nanue npesentanuu 1no reme «llepBooOpasHas u HHTErpan
1. Hoxman o teme «IlepBooOpa3Hast u MHTETpa»
2. CocraBieHue KpoccBopaa uiH tecta o teme «llepBoodpazHasi U HHTETpaD»
3. CocraBnenue coopHuka ¢popmy o teme «IlepBooOpa3Hast u UHTETpaID»
JlomaiHsis KOHTposIbHAs pabora o teme «IlepBooOpa3Has u MHTErpam

15

CamocrostenbHas padora 1o riase 7 CreneHHasi, HoKa3aTeiabHas U jorapupmudeckas GyHKIUN
- co31aHue mpoeKTa 1o Teme «CTeneHHast, mokasareiabHas 1 jorapudmMudeckas (yHKIHI» HITH
- BBITIOJTHEHUE PAbOT:
Co3nanue npe3eHTanuu 1no reMe « CTeneHHas, mokasareibHas 1 JorapupmMuueckas QyHKIIN»
1. Hoxman o teme «CTeneHHas, moka3aTenbHas 1 Jjorapupmudeckas QyHKITIN
2. CocraBieHue KpoccBopa Win Tecta no teme «CTenenHasi, mokasaTeiabHas U JiorapudMudeckas
byHKIII
3. Cocrasnenue coopHuka ¢popmyn no reme «CTeneHHas, mokazaTesbHas 1 Jorapupmuyeckas QyHKIIN
Jlomaniasas KOHTposbHas paboTa no Teme «CTeneHHas, mokasaresnpHast 1 Jorapudmudeckast GyHKIun»

15

CamocrostenpHas pabdora 1o riase 8§ KomOnHaTOpHKa, CTATUCTHKA U TEOPHS BEPOSTHOCTEH
- cozaHue npoekTa 1o Teme «KomOnHaToprka, CTaTUCTHKA U TEOPHUsl BEPOATHOCTEI» HIIN
- BBITMIOJTHEHUE PaboOT:
Coznanue npeseHrtanuu no teme «KomOnHaToprka, CTaTUCTHKA U TEOPUS BEPOSITHOCTEI
1. Hoxman o teme «KomOMHATOpUKA, CTATUCTUKA U TEOPHS BEPOSITHOCTEI»
2. CoctaBieHne KpoccBop/ia win Tecta rno reme «KomOnHaToprka, CTaTUCTUKA U TEOPHUST BEPOSITHOCTEH»

15
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3. CocraBnenue coopHuka ¢popmy no reMe «KoMOMHATOpHUKA, CTATHCTHKA U TEOPHUS BEPOSTHOCTEI
JlomanHsist KOHTpoJibHAsE paboTa 1o Teme «KomMOWHATOpUKA, CTATHCTHUKA U TEOPHS BEPOSTHOCTEH)

CamocrostenbHas padora 1o riase 9 YpaBHeHus u HepaBeHCTBa. CUCTEMbl YpaBHEHUH U HEPABEHCTB.
- CO3JIaHUE MPOEKTA 110 TeME «YpaBHEHHUS U HepaBeHCTBA. CHCTEMBbl ypaBHEHUN U HEPABEHCTBY» WU
- BBITNIOJIHEHUE paloT:
Coznanue npe3eHTaluu 1o TeMe «YpaBHeHUs U HepaBeHCTBA. CUCTeMbl ypaBHEHUI U HEPABEHCTB»
1. Joxnan no teme «YpaBHEHMs U HepaBeHCTBA. CHCTEMBI YpPaBHEHUM U HEPABEHCTB)
2. CocraBieHHE KPOCCBOP/JA UM TECTA IO TeME «Y paBHEHHUs U HepaBeHCTBA. CUCTEMBI YPaBHEHUH U
HEPABEHCTB)»
3. CocraBnenue cOopHUKA GOPMYI IIO TeME « Y paBHEHHUS U HepaBeHCTBAa. CHCTEMBI ypaBHEHUH U
HEPABEHCTB)»
JlomanHss KOHTpoJIbHAs paboTa 1o TeMe «YpaBHEHUs U HepaBeHCTBA. CHCTEMbl ypaBHEHUN U HEPABEHCTBY

15

CamocrostenbHas padora 1o riaase 10 DineMeHTs TeOpruu MHOXKECTB M MaTEMAaTUYECKOM JIOTHKU.
- CO3JITaHUE MPOEKTa 10 TeMe «YpaBHEHHUs U HepaBeHCTBA. CHCTEMBbl ypaBHEHUI U HEPABEHCTBY» WU
- BBITIOJIHEHHUE padoT:
Coznanue npe3eHTauu mno TeMe « JIeMEHThl TEOPUH MHOKECTB U MaTEMaTHUECKON JIOTUKID)
4. Jloxnaxa o teMe «NEeMEHThI TeOPUU MHOKECTB U MATEMAaTUIECKOUW JTOTUKI
5. CocraBneHue KpoccBOp/ia UM TECTA MO TEME «JIEMEHThI TEOPUU MHOKECTB U MATEMATUUECKOM JIOTUKH»
6. CocraBnenue cOopHuka Gopmy Mo Teme « IJIEMEHTHI TEOPHH MHOXKECTB U MATEMATHYECKOMN JTIOTUKIY
JlomanHss KOHTpoJIbHAs paboTa 1Mo TeMe « AJIEeMEHThl TEOPUHU MHOXKECTB U MaTeMaTHYECKOM JIOTUKI»

15

I[Ipome:xyTounasi arrectanus (3xk3amMeH 1 u 2 cemecTp)

3.3. XapaKkTepuCTHKAa OCHOBHBIX BH/J0B JeAATEJHLHOCTH OOYYalOIIMXCSl HAa YpPOBHe Yy4eOHBIX AelicTBHH (10 pa3zesiaM COAepP/KAHMA

Y4eOHOM TMCHMIINHBI MATEMATHKA)

XapaKTepI/ICTHKa OCHOBHbBIX BUIOB yqeﬁnoifl JACATCJIBHOCTH

HaumeHoBaHue pa3jie/ioB

IIpenmeTHbIe MeTanpeamMeTHbie JIMYHOCTHBIE
I'JIABA 1. YUCJIOBBIE Crponth Tpaduk uyucioBoil (yHKIMH, TOukuMHa | Bragers CTaHIapTHbIMU | BhIpaxkaTts CBOM
OYHKIINHU KOOPJMHATHOM TIOCKOCTH [pueMaMu IIOCTPOECHUS | MBICJIM B YCTHOM H

YUCJIOBOM OKPYXKHOCTU. Brajgers MNOHATHUSAMHU

BbrunciasaTs  JCKapTOBBI KOOPAMHATHI TOYEK | Tpa)MKOB YMCIOBBIX (PYHKIIMH.

MACHbMEHHOM pEYH.
Caymartb




CHHyCa, KOCHHYyCa, TaHI€HCa M KOTaHTeHca, | OcylmecTBIATh MOWCK | BCTyNaTh B JHAJOT,
HaXOJUTh UX 3HAUCHHUS uH(pOpMalMK ISl BBITIOJHEHHS | y4aCTBOBATh B
Haxoaursb 3HAYEHHUE byHKIMH, | y4eOHBIX 3aIaHUI C KOJIJIEKTUBHOM
COOTBETCTBYIOILIEE APIYMEHTY U  apryMEHT, | HCIIOIh30BaHHEM yueOHOH | 00CyXKIeHUH
COOTBETCTBYIOIIUI 3HAYCHUIO (DYHKIHH JTUTEPaATYyPHI npooiem.
OmnpeaensTs cBoiicTBa GyHKIUU MO Tpaduky, U
CBOMCTBA (DYHKITMH, 38 JaHHBIX aHAJTTUTHYCCKU
I'JIABA 2 HN300paxaTh YUCIOBYIO OKPYXKHOCTh, TOYKH U | AJI€KBATHO HCNoab30BaTh | CIOCOOHOCTL BECTH
TPUT'OHOMETPUSA JyTH Ha YHCIOBOM OKPY>KHOCTH, HAXOAUTH YUCJIO, | PEYEBBIE CPEACTBA Ul PEIICHHS | JUAIOT € JAPYTMMH

COOTBETCTBYIOILIEE TOYKE "
COOTBETCTBYIOIIYIO YUCTY
BbluncaaTs  €KapTOBBl  KOOPAMHATHI  TOYEK
YUCIIOBOM OKPYKHOCTH. Braners mNOHATHAMHU
CHUHYyCa, KOCHHYyCa, TaHIeHca M KOTaHIeHca,
HaxoAuTh ux 3HadeHus IlepeBoauTh U3
rpaJyCHON Mephl yria B paJHaHHYIO Mepy U
Ha000pOT.

3anucbiBaTh OCHOBHBIE TPUTOHOMETPUYECKHE
TOXKJECTBA U TMPUMEHATh WX TPU BBIYUCICHUAX
CHUHYCa, KOCHHYCa, TAHT€HCAa U KOTAHT'€HCA YhCia
(yrma).

@opMyJIHMPOBaThH MPABWIO paboOTHI ¢ PopMyTamMu
MPUBEICHUS, BBITIOTHSTh npeoOpa3oBaHus
BBIPAYKCHHIA.

@®opMyIMPOBATHL OIPENECIEHUS U  CBOMCTBA
TPUTOHOMETPHUECKUX (DYHKIMNA, aHATU3UPOBAThH,
YUTATh U CTPOUTH IpapuKu.

Haxoautp nepuo GyHKITHH.

Boinmoansite npeobpaszoBanus rpadukos. Pemarh
MpOCTeHIre YpaBHEHHS C TOMOIIBIO OKPY>KHOCTH
Y TaOJIUIIBI 3HAYCHUH.

Baagerb craHmapTHBIMH TIIpHEMaMU  pPEHICHUS

TOYKY,

PA3JIMYHBIX KOMMYHUKATHUBHBIX
3a1a4; BJAaJeHHe YCTHOM H
MMCbMEHHOM pPEuYbl0; CTPOUTH
MOHOJIOTHYECKOE€ KOHTEKCTHOE
BBICKAa3bIBAHUC.

AJIeKBATHO, TOYHO u
NnocJjie10BaTeJIbHO
0TOOpakaTh B peun (ONucaHue,
00BSCHEHHE) coJIep)KaHue
COBEpIIAEMbIX JEHCTBUM, KaK B
dhopme TPOMKOM
COIMAJIM3UPOBAHHOW pPEUM; TaK
u B ¢opMe BHYTpPEHHEW peuw,
KaKk B YCTHOW, TaKk H B
MUCHbMEHHOM peUH.

YmMmets aHAJIN3HPOBATD,
KPUTHYECKH OLICHUBATHL H
HHTEPNPETHPOBATH
UH(OPMAIIHIO.

Crpours JIOTUYECKOE
paccyxaeHue, BKJIIOYAIOLIEE
YCTaHOBJIEHUE

NMPUINHHOCJICACTBCHHBIX

JIIOOBMH, TOCTUTaTh B
HEM
B3aMMOIIOHUMAHUS,
HAXO0JIUTh obmue
[EJH U COTPYAHHYATH
IUTS UX JOCTIDKEHUA.

Co3HaTesibHOE
OTHOIIIEHHE K
HENPEPHIBHOMY
00pa3oBaHUIO KaK

YCJIOBUIO  yCHEUTHOMN
npodecCHoHaNbEHON U
0011eCTBEHHON
ACATCIIbHOCTU
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TPUTOHOMETPUUYECKUX YPaBHEHHH.

3anuceiBaTh (OPMYIIBI, HCHOJIB30BAaTh HX JUIS
BBIYHCIICHUI U TPE0OpPa30BaHUI BRIPAKEHU.
BoinosHATh mpocrteiimme mnpeoOpazoBaHUS U

CBSI3EH.

HNMmers  mpeacraBiieHue o
BO3HUKHOBEHHUH, DPa3BUTHUU U
IIPUMEHEHUN TPUTOHOMETPHH.

BBIYHCIICHUS] TPUTOHOMETPUYECKUX BBIPAKCHUM. IIpoBoanTh MPUKUIKY u
OLICHKY pe3yabTaTOB
BBIYUCIICHUM,  aHAJIW3UPOBATH
MIPUYHHBI JIOMYILIEHHBIX
OIIUOOK.
I'/TABA 3 IPOU3BOJIHASA | ®opmyaupoBaTh MOHATHE npezaena | AHAJIM3MPOBaTh u | BHocuTh
OYHKIINA MOCJICIOBATEIbHOCTH,  TOHATHE  TMPOU3BOJHON | OCMBICJIUBATH TEKCT 3a7a4M, HA | HECOOXOMMBbIC
GyHKIHH. OCHOBE KOMOMHHMPOBAHUS PaHEE | KOPPCKTUBBI B
HaxoauTh mpou3BOJHbIE MPOCTEUIUX (YHKIWN, | U3YUYEHHBIX  AJITOPUTMOB U | IEMCTBHE IIOCIIE €r0
UCIIOJIb3YS AIITOPUTM. CIIOCOOOB  JICMCTBUSL  pelIaTh | 3aBEpIICHHS Ha
I[IpumensTe mpaBwia AuQGEepeHIUPOBAHUS MPH | HETUIIOBBIE 3a/1a4H. OCHOBE €ro M yuera
HaXOKJICHUU TTPOU3BOAHON (PYHKITUN O0BSACHATH U3YYCHHBIE | XapaKTepa
DopmMyJaMpPOBATH TTOHATHE IIOJIO’KEHUSI Ha CAMOCTOATEIIBHO | CIEJaHHBIX OIIMOOK
TCOMETPUYECKOTO W (DU3MYECKOTO  CMBICTa | MOJ00paHHbIX KOHKPETHBIX
MIPOU3BOJIHOMN GyHKITUH. Hcnoas3oBaTh | IpUMeEpax.
QITOPUTM COCTABJICHHUS YpaBHEHHS KacaTelbHOH K | OcylecTBIATh TTOUCK

rpaduky GyHKIHH.

Hcnoab30BaTh TOHATHE CBSI3M BO3PACTAHUS,
yObIBaHUS (DYHKIIMM W TPOU3BOAHONU (PYHKIIUU.
OO0bsICHATH M3Yy4YEHHbIE MTOJIOKEHUS Ha
CaMOCTOSITEIFHO ~ MOJOOpPAHHBIX  KOHKPETHBIX
npuMepax.

dopmyaupoBaTh TIOHATHE IKCTpEMyMa
byHKITIH. OcymecTBasTh UCCIIeZIOBaHHE
(YHKITUH HA MOHOTOHHOCTB M SKCTPEMYMBEI.
IIpuMeHsAITh TPOM3BOAHYI0 K HCCIIEIOBAHHIO
¢ysakuuu. CTpouTh Tpaduk GyHKIUH C TOMOIIBIO
IIPOU3BOJHOM.

uHpOpMaLUU Ul BBIIOJHEHUS
y4eOHBIX 3aJJaHUi ¢
UCTIOJIb30BaHUEM
JUTEPATYPBI

y4eOHOI
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Haxonuth cKopocTh mporecca 1o (opmyie,
UCTIONB3YS (PU3NYECKUN CMBICI TIPOU3BOTHOM.

CdopmupoBarth MOHSTUE HanOOJIBIIIETO,
HaMMEHBIIETO 3HaYCHUE byHKINN Ha
POMEKYTKE.

HaxoauTh HanOousbpllee, HaUMEHBIEE 3HAYCHUE
(GyHKIMHU Ha OTpE3Ke.

I'JIABA 4
ITAPPAJIAEJIBHOCTB 1
HNEPHIHEHAUKYJIAPHOCTD
B NIPOCTPAHCTBE.
BEKTOPLI B
IMPOCTPAHCTBE.

@opMyJHPOBATL U JA0KA3bIBATH TEOPEMBI U
CBOWCTBA, (hOpMyITUpPOBATH ONPEACTICHHUS.
IIpuMeHATh U3y4eHHBIE TEOPEMBI U CBOMCTBA IPU
pEILICHNN 3a1a4.

Pacno3HaBath M M300paxkaTh Ha PUCYHKAaX YIroJj
MEXy MPSIMOM U IMJIOCKOCTBIO, IBYTPAHHBIC YTIIIBL.
M300pakaTh NpOCTpaHCTBEHHBIE (GUTYPBHI U HX
IIPOEKIIMN Ha TUIOCKOCTb.

HaxoauTh B OKpY’KarolleM MUPE MapajuleIbHbIE U
NEPIEHANKYIISIPHBIE ITIOCKOCTH U NIPSIMBIE.
BbuInmoaHATs  AelicTBUA c BEKTOpAMU B
IIPOCTPAHCTBE, UCIIONb3Ysl OCHOBHBIC IIPABUIIA.

Hcnonb3oBaTh METOJ KOOPAMHAT NMPHU PELICHUU
3a/1a4 Ha BBIYKCIICHUS U IOKA3aTeJIbCTRA.

Haxonuth B Tekcre TpeOyemyio HH(OpPMAIIHIO;
OIIPEIETISATh TEMY U TJIaBHYIO MBICIB TEKCTA.
Pematrs, 3amaun  Ha  OCHOBE  M3YYEHHOTO
Marepuaia.

MoneaupoBaTh
reOMeTpUUYECKUe 00BEKTHI
UCIIONB3YS TOTOBBIE
KOMIIBIOTEPHEIE IIPOrPaMMBbI
OcymecTBasiTh MOMCK

HeoOXoauMou nHpopManuu AJis
BBITIOJTHCHHSI YICOHBIX 33 JaHHMH.
AHAJIN3MPOBATH U
OCMBICIMBATh TEKCT 3a7ayH,
nepegopMyIUpPOBATH YCIIOBHE,
MOJIEJINPOBATh  YCIIOBHE H
CTPOUTH JIOTUYECKYIO IICTIOYKY.

Ymers  ¢dopmynupoBath  H
yIEepKUBaTh YUECOHYIO 3a7a4y;
peoOpa3oBHIBATH
MIPAKTHIECKYIO 3aaqy B
MO03HABATENIbHYIO; CTaBUTh
HOBbIE YyueOHbIE 33Jauyud B
COTPYTHUYECTBE C YUUTEIICM.
IIpumeHsIT  yCTaHOBJICHHBIE
npaBWwjia B IJIAHUPOBAHUU
crioco0a perieHus;

BbiOupartsb NEUCTBUS B

COOTBETCTBUM C MOCTABIEHHOM
3aJa4el W yCJIOBUAMHM €€

AJIeKBaTHO
HCMO0JIb30BATh pevb
JUIsl TUIAaHUPOBAHUS U

peryJIsIum cBOCH
JIESITCIIbHOCTH,
UCTIOJIB30BaTh  peYb
TUIst PETYIISIIH
CBOETO JICHCTBHUSL.
CTAaBUTh  BOIIPOCHI,
oOparatscst 3a
MOMOIIBIO;
(dbopMyIIMpOBaTh CBOU
3aTpyTHEHUS;

npeiaratb MOMOUIb
U COTPYIHUYECTBO;

MPOSIBJISITH
aKTHUBHOCTH BO
B3aMMOJEUCTBUU IS
perieHus
KOMMYHHUKATHBHBIX
3a7a4

CAyLIATH 71
BCTYNATh B JHAJIOT,
y4acTBOBaThH B
KOJUIEKTUBHOM
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peanusanuu;
onpenessith
MOCJIEOBATEIIHLHOCTh
MPOMEKYTOYHBIX neyeu "
COOTBETCTBYIOLIUX M

JNEUCTBUM C YYETOM KOHEYHOTO
pe3yJibTaTa; COCTABJATD IUIaH U

00CyKIeHUN
mpoOJeMm.
YuuThiBaTH pa3HbIC
MHEHUS U CTPEMUTHCS
K KOOpJMHAIINU
Pa3IMYHBIX TO3UIUN
B COTpPYIHHUYECTBE.

MOCJIEIOBATEIILHOCTE JAeicTBUif; | IlIoHMMATD
NpeABUAETh YPOBEHb YCBOEHHUS | HH(OpMaIHIO,
3HAHUH, ero BPEMEHHBIX | IPEICTABICHHYIO B
XapaKTEPUCTHK; IPEABUACTD | TEKCTOBOU dopwme;
BO3MOKHOCTHU MIOJIyYEHUS | OTAEIATH HOBOE
KOHKPETHOI'O 3HAHUE oT
pesynpTrata  IIPH  PEIICHUU | U3BECTHOIO; CTaBUTh
3a1a4u BOIIPOCBHI K TEKCTy U
OCYLIEeCTBJIATh HUTOrOBBI M | UCKaTb OTBETHl HA
IIOIIATOBBI  KOHTPOJIb IO | HUX.
pe3yibTary; OCyILIeCTBIATE | OpHEHTHPOBATL B
KOHCTaTUPYOUIUI U | CUCTEME 3HAHUU;
IIPOrHO3UPYIOIIMKM KOHTPOJIb IO | BBINOJNHATh  aHAJM3,
pesyiapTaTy M 1O  CIOCO0Y | MPOM3BOIUTH CHHTE3.
NEUCTBUA.
OcymecTBasiTh
KOHCTaTUPYIOLIUNA u
IIPOTHO3UPYIOLUN KOHTPOJIb I10
pe3yapTaTy W 1O  CIocoly
JIEUCTBUS.
I'JIABA 5. PacnosHaBare Ha uyeprexkax, puCyHKax U | Mcmoab3oBarh KoMIbrOTEpHOE | BhIpamxarh CBOHU
MHOI'OI'PAHHUKHU U MOJENAX IPOCTPAHCTBEHHBIE TI'€OMETPUYECKHUE | MOAECIUPOBAHUE MBICIM B YCTHOM M
TEJIA BPAHIEHUSA ¢burypsl, kKoHpuUrypauuu Guryp. U DKCIEPUMEHT Ul W3Y4YEeHHs | IMCbMEHHOM  pEYHu.
IIpuBoAMTH IIPUMEPHI AHAJIOTOB F€OMETPUYECKUX | CBOMCTB reoMmerpuueckux | Caymarsp /|
Guryp B OKpy>KarolemM MHpe. 00BEKTOB. BCTYNATh B JHAJIOT,
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H3o6paxkars IPOCTPAHCTBEHHBIE
reoMeTpuyeckre (UTypbl U UX KOH(PHUTYpaIuu ¢
UCIIOJIb30BaHUEM YEPTESIKHBIX HHCTPYMEHTOB.

@®opMyJMPOBATH ONPEICICHUE MPU3MBI U
nupamMujibl, HX 3JEMEHTOB U BHJAOB Ha
KOHCTPYKTHBHOM OCHOBE.

HccaenoBath M onuCHLIBAThH  CBOICTBA

NPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (Uryp,
UCIIONIb3YS JKCIIEPUMEHT, HabIoeHuE,
u3Mmepenue. Haxoqurb B OKpykarolmeM Mupe
POCTPAHCTBEHHBIE CHMMETPUYHBIE (PUTYPBI.

H3o6paxars CUMMETPUYHBIC
npocTpaHCcTBeHHbIE (Gurypbl. Pemarb 3amaun
Ha HaxOXIEHME Ha JI0Ka3aTeIbCTBO, Ha

BBIUMCJIICHUE JJIMH, YIJOB, Ha IOCTPOCHHE
CEYEHUH MHOIOTPAHHUKOB, TEJ BpPALIEHUS.
®opMyJMpoOBaTh  ONpEICIICHUE LMIUHAPA,
KOHyca, c(epbl U I1apa, UX JIEMEHTOB.
BbipaxkaTh OHM €IUHUIBI U3MEPEHHUS uepe3

IpyTHE.
®opmyanpoBaTh oTpeieNIeHue II0LIa A
MOBEPXHOCTH, 00bEeMa Tea.

HccnenoBarp 3aKOHOMEPHOCTHU MEXTY

dbopMmynamMu TUIOMIANEH TIOBEPXHOCTEH U UX
o0beMamMu
Pemars 3a7aum Ha HaxOXKAECHUE HA IUIOLIANCH
MOBEPXHOCTH U 00BEMOB MHOTOTPAaHHHUKOB, TEJ
BpAILICHHUS.

AHanu3upoBaTh U
OCMBICJIMBATL TEKCT 3aauy,
nepepopmMyIMpoBaTh yCIOBHUE,

U3BJIEKATH HEOOXOTUMYIO
MHPOpPMALIMIO, MOAeJINPOBATH
YCIIOBUE C TIOMOIIBIO CXEM,
PHCYHKOB, CTPOMTH
JIOTHYECKYIO LETOYKY
paccyXIeHUH, KPUTHUYECKHU

OLICHMBATh IIOJIyYEHHBIN OTBET,
OCYILIECTBJAThL CaMOKOHTPOJIb,

NMpPOBepPATH OTBET Ha
COOTBETCTBHUE YCIOBHUIO.
PaccmaTpuBarh CEUYEHHUS
IIPOCTPAHCTBEHHBIX dburyp,
[0JTy4yaeMble myTeM
MIPEIMETHOTO WIH
KOMITBIOTEPHOTO

MOJICTTUPOBAHUS, OMPEACIATh UX
BUL.

OcyuecTBasITH ITOMCK
HeoOxoauMoi nHbOpMaIUU IS
BBITOJIHEHUSI YYCOHBIX 3aJaHUl
C HCHIOJb30BaHUEM  YYCOHOUH

JIUTEPATYPHI.
Hckatb Hauboee
s¢dheKkTUBHBIE CIocoObI

pelIeHns 3a1ad B 3aBUCUMOCTHU
OT KOHKPETHBIX YCIIOBU.
Crpours peueBoe
BBICKa3bIBAHUE B YCTHOH H
UCbMEHHOMU (opMme.

y4acTBOBATH B
KOJIJISKTUBHOM
00cyXIIeHuu
npooieM.
YuuThIBaTH pa3HbIC
MHEHHUS U CTPEMHUTHCS
K KOOPAWHAINH
Pa3IUYHBIX O3UIUN
B COTPYAHUYECTBE.
JorosapuBarbest U
NPUXOAUTH K
ofmeMy  peuieHUro
COBMECTHOM
NeSITeIbHOCTH, B TOM
Yuclie B CHUTyallH
CTOJIKHOBEHUS
UHTEPECOB.
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OcywmecTBasITb HUTOTOBBIA U

MOIIArOBBI ~ KOHTPOJIb MO
pe3ybTaTy.
IIpu BBIIIOJTHEHUH

BBIYHCITUTEIILHBIX OIepaIuit
HCcIoab30BaTh Microsoft Excel,
MPH TIPE3CHTAllMd BBIBOJIOB —
Microsoft Power Point.

I'JIABA 6.
INIEPBOOBPA3HASA U
HNHTEI'PAJI

®opMyTUpPOBATH ONpEICICHHE IMEePBOOOPA3HOMH,
HEOIPEAEIEHHOT0 HHTErpasa.

BbluucasaTh  1epBoOOpa3sHyl0 AN CyMMBI
(GYHKLIHMH, UCTIOJIB3YsI CIIPABOYHBIE MaTEPHAIBL.
Hcnonb3oBarth yYMCHHE HaxXOJUTh
nepBOOOPa3HYIO TUTS CyMMBI GbyHKIHH,
NPOM3BEAECHUS (PYHKUMU HA YUCIO, UCIOJIb3Ys
cripaBouHble Matepualbl. IIpuMeHATH CBOMCTBa
HEONPEACICHHBIX  MHTETPAJIOB B CIOXHBIX
TBOPYECKUX 3a/1aHUSAX.
DopMUPOBATH TIOHATUE
uHTerpana, popmyiy HeroToHa-
JleiiOHM1Ia, KPUBOJIIMHEHHOM Tparnenun.
Bb14ucasaTs onpeneneH b HHTErpa A1 CyMMBI
(GYHKIMH, UCTIOJIB3YSI CIIPABOYHbIE MaTePHAIIBI
BbINOJIHATL HaxOoXJEHHE IUIOMAg  (QUrypsl,
OTpaHUUYEHHYIO JIMHUSAMU.

IIpuMeHATH NOHATHE MHTETpaja B IPUKIATHBIX
3a/a4ax.

OIIPCACIICHHOT'O

PazBepnyTO 000CHOBBIBATH
CY>KICHUSI, NPUBOJIUTH
JTI0KA3aTebCTBO.

OcymecTBasiTh MOUCK

uH(pOpMalUU ISl BBIOJHEHUS
y4eOHBIX 3aJJaHHil ¢
UCIIOJIb30BaHUEM
JTUTEPaTYyPHI

y4eOHO

I'JIABA 7 CTEIIEHHAS,
INOKA3ATEJIBHAA "
JIOT'APUOMHUYECKASA
OYHKIINHU

PacnosHaBaTh KOpPHM HATypaJbHOW CTEIICHU W3
YHUCJla U UX CBOMCTBA; CTEIIEHU C PALMOHAIBHBIMU
[IOKa3aTeJIssMM, HX  CBOMCTBA; CTENEHU C
JNEUCTBUTEIbHBIMU MOKa3aTeIIsIMU. Yurath
CBOMCTBA KOpHEHM U3 HATypaJlbHOM CTEIECHHU,

Hcnoan3oBarh TOTOBBIC
KOMIIBIOTEPHBIE IPOTrPaMMBI JJIs
npeoOpa3oBaHus
paL[I/IOHaJIbHI:IX,

HppaluOHAIbHBIX CTCIICHHBIX,

BbITh TOTOBBIM
CaMOCTOSTEIIBHOMY
MTOUCKY
peleHus
MPOCTEUIINX

K

MeToa
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CBOMCTBA CTEIICHU C
paluOHaJIbHBIMU IOKa3aTCIIIMA

BbINONHATL NEUCTBUSA C KOPHSMM HaTypaJbHON

ITOKa3aTEJIbHBIX u
Jorapu(MUUECKUX BbIPAXKECHUH.
IHonb30BaThHCH

JOTIOJTHUTENBHOU U CIIPAaBOYHOU

anreOpandecKux
BBIPAKCHU,
coJepXalux KOpHH,
CTETICHH, JIOTapu(MBL;

CTETICHH, CTETIeHN c palMOHATBHBIME 8
MIOKa3aTeqsIMH, CTEIeHH ¢ ACHCTBUTEIbHbIME | T A1CPATypON IIPH Hcnoab30BaTh
TIOKa3aTeIISIMH. npeodpasoBaHuy prOOpETEHHBIE
OO0bACHATL TOHATHE Jorapudma, cpoiicTpa | PAIHOHAILHBIX, 3HAHMS ¥ yMEHHS Ha
norapudma,  JeCATMYHblE W HarypaibHple | IPPAUMOHANBHLIX CTCNCHHDIX, | 5qp0pp gy
aorapu(msl. TIOKasatTC/IbHBIX 1 . | mpoeccruoHaIbHOTO
TIpUMeHsITL ~ OCHOBHOe  jorapudmmdeckoe | TOTAPAPMUUCCKUX BEIPAKEHUH. | |\ "
TOKIECTBO ~ NPH  DEUICHUH  BblpakeHuil. | BI2A€Th CTaHIapTHHIMU IOBCETHEBHOM
®opmMyaupoBaTH 1  3amMCHLIBaTHL  papwia | TPHCMaMH DCIICHIA KU3HH.
NEHCTBUH ¢ TorapudMamu. pallnOHAJIbHBIX,
ITpeoGpa3oBbIBaTH airedpandecKue MppalMOHAJILHBIX CTCTICHHbIX,
BBIP@KEHUS, PAllMOHAIILHBIE, UPPAIHOHAIBHEIE, HOKa3aTCIILHBIX 1 5
CTeIICHHBIE, IOKA3aTeNbHbIE 1 Jorapudmuueckue | TOTaPHPMIYECKUX BRIPAKCHHIH.
BBIPKCHHSI.
I'/TIABA 8 Pemare npocreiimue komOuHaTopHbE 3anaud | CocTaBisith IUiaH  perienus | Mcmoab3oBaTh
KOMBUHATOPHUKA, MeTomoM mepebopa, BbIpakaTh  M3BECTHBIC | 3amaum; pHOOpETEHHBIE
CTATUCTUKA U TEOPHUSI | Gopmyisr; BbrmcasTe B NMPOCTEHIINX CiydasX | BeiTh rOTOBBIM K | 3HaHUA U yMEHHUS B
BEPOSITHOCTEM BEPOATHOCTH COOBITHIA Ha OCHOBE CaMOCTOATENLHOMY IIOKCKY | IIPAKTHYECKOMH
moacyeTa yucjia uCxoa0B, METOaa pemeHuA JCSATCIIBHOCTU n
IpeacraasTte aHanu3 pealbHBIX YHUCIOBBLIX | BEPOSTHOCTHOM 3a/1a4H; MOBCEHEBHOU
JaHHBIX B BHUAC AUArpamm, Fpa(bI/IKOB; NUcnoan30Barb TOTOBBIC | ’KHU3HH.
AHAJTU3HPOBATH HHPOPMAIIHIO KOMIIBIOTEPHBIE POrpaMMbl i | BBITh TOTOBBIM
CTATHCTHYECKOTO XapakKTepa. AHATI3A uHbopMaruy | OTCTAMBATE CBOIO
CTATHCTHYECKOTO XapakTepa u | [O1KY 3PCHHA LIPH
ITOCTPOEHHUS rpadukoB y | PCLICHHH
Marpan. BEPOSTHOCTHBIX
3aJ1a4, TIPH aHAIM3Ee
uHpopmaruu
CTATHCTHYECKOTO
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Xapakrepa.
Haxoauth
JIOTIOJTHUTEIbHY IO
UHPOPMALINIO
petieHus
BEPOSITHOCTHBIX
MPAKTUYECKHX 3aJ1au.
CdopmupoBarthb
OCHOBBI JIOTHYECKOTO
MBIIUICHUS TUIS
pelieHus
BEPOSITHOCTHBIX
3ajad.

I

I''IABA 9 YPABHEHUA U
HEPABEHCTBA.
CHUCTEMBbI YPABHEHUM
N HEPABEHCTB.

IIpou3BOAMTH PaBHOCUIIBHBIE TIEPEXO/IBI C IIEBIO
YIPOIICHUS YPAaBHEHUMN, HEPABEHCTB.

BbINoJHATH TPOBEPKY HAWJIECHHOTO PEUICHHS C
MOMOIIbIO  TMOJACTAaHOBKM U ydeTra o00JacTu
JIOITy CTUMBIX 3HAYECHUN. [peaBuaers
BO3MOXKHYIO MOTEPIO WM NMPUOOPETeHHUE KOPHS U
HAXOAUTH MTyTH BO3MOXHOTO M30€raHus OIUOOK.
IIpuMeHATh  OCHOBHBIE  METOABl  pELICHUs
anreOpandecKkux ypaBHEHUH: METOJ Pa3ioKEHUS
Ha MHOXHUTEIM MW METOJ BBEICHHUSI HOBOH

IIEPEMEHHOM.

Pemarn IIPOCTHIE TPUTOHOMETPUYECKHUE,
IIOKa3aTeNbHBbIE, JorapupMHIECcKue,
palMoOHaIbHBIE U UPPALMOHAIbHBIC YPABHEHUS.
IIpuMeHsaTh CcTaHOApTHBIE MNPUEMBI PEILECHUS
palMOHAJIbHBIX, HPPaLMOHAIIBHBIX,
IIOKa3aTeNbHbIX, JOrapupMUUECKUX "
TPUTOHOMETPUUYECKUX  HEepaBeHCTB.  Pematsb

HCPABCHCTBA MCTOAOM MHTCPBAJIOB.

Hcnoan30BaTh TOTOBEIC
KOMIThIOTEPHBIEC POTPAMMBI, B
TOM YHCJIE JIJISl TIOWCKA Iy TH
pElIeHUs U WILTIOCTPALUU
pelleHns ypaBHEHUN U
HEPaBEHCTB.

OmnpeaeasiTb MIPUUMHBI
BO3MOXKHBIX MTOTEPh WU
MPUOOPETEHUS JTUITHUX
pelieHui 1 My TH UCTIPABIICHUS
JTAHHBIX OILIHOOK.
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Hcnoan3oBath cBoiicTBa W Tpaduku (QYHKUIUH
IIPU PELIEHUN YPABHEHUN U HEPABEHCTB.
HN300paxkaTrh Ha KOOPAMHATHOM  IJIOCKOCTH
MHOXKECTBA PELICHUN YPaBHEHUU U HEPABEHCTB C
JByMs1 IIEPEMEHHBIMU.

Pemate cucreMsl IBYyX YpPaBHEHHU C IBYMs

HEU3BECTHBIMU rpaduyecku, METOA0M
MOJICTAHOBKH,  METOZOM  aiure0panveckoro
CIOKEHHs,  METOJOM  BBEICHUSA  HOBBIX
nepemMeHHbXx.  Pemare  cuctemel  Tpex

YPaBHEHMH C TpeMsl IepEMEHHBIMH.
IIpuMeHsTH pa3iauuHble CHOCOOBI NMPHU PEILICHUN

cucTeM HEPaBEHCTB, n300paxarth Ha
KOOPAMHATHOM  IUIOCKOCTH  MHOXECTBA  HX
peLIeHUI
I'TABA 10 DJIEMEHTbBI OnepupoBaTh MOHATUAMH: KOHEUHOE AHaJIM3UpPOBaThH U | BbITb TOTOBBIM K
TEOPUU MHOKECTB U MHOECTBO, DJIEMEHT MHO>KECTBA, OCMBICIMBATH TEKCT 3aa4H, HA | CAMOCTOSTEIIbHOMY
MATEMATHYECKOUA MOJIMHOKECTBO, NIepeceueHue, 00beIMHEHHE OCHOBE KOMOMHHMPOBAHUS pPaHEE | TIOUCKY MeToAa
JIOT'UKU. MHOKeCTB. OnepupoBaTh NOHATUAMU: U3YUYEHHBIX  QITOPUTMOB U | pPELICHUs
yTBEp)KJIEHHE, HICTUHHOE, JIOKHOE YTBEP)KACHUE, | CIIOCOOOB  JEMCTBUS  pemaTh | MPOCTEHIINX 3a/1a4;
;ipr/IL[aHI/Ie YTBEPKACHUS, %OHTpanMep. }(;eﬁTI/IHOBBIe 3aJ1a4H. A CITOIE30BATE
axOJUTh IepeceueHue, OObEINHEHNE BACHATH UBYMCHHBIC | 060 erermbie
MHO’KECTB.
0XKec TOJIOXKEHHS HA CAMOCTOATENBHO | oo yMeHHS Ha
PacniosHaBaTh MCTHHHOE, JIO)KHOE YTBEPKICHUE, 0J00PaHHBIX KOHKPETHBIX | oo o
m1OKH B yTBEp)KAEHUSX. CTpOUTH HAa YUCIOBOM | IPUMEpax.
omnz6 1 B YIBCpAILC Crpo CII0BO PHMED npo¢ecCUOHATLHOTO
PsIMOM MOJIMHOKECTBA YUCIOBOI'O MHOXKECTBA OcymecTBasTh MOUCK | |+ heram
nH(pOpMalUU JUIsl BBIIOJHEHUS .
. IIOBCEIHEBHOMN
y4eOHbIX 3alaHui C
o | KU3HU.
HCIIOJIb30BaHUEM y4eOHOM
JIUTEPATYPHI
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4. YCJIOBUSA PEAJIM3ALIUU TPOT'PAMMBI TUCHUTIJIMHBI

4.1 TpedoBaHNsT K MUHUMAJTbHOMY MATEPHAJIBLHO-TEXHHYECKOMY 00ecTedYeHUI0

Peanmzanust y4eOHON AMCHMIUIMHBI TpearojiaraeT Haludue YYeOHBIX KaOWHETOB
MaTeMaTHKH.

O6opynoBanue y4eOHOTO KaOWHETa M paboYumX MecT KaOWHeTa: TUTaKaThl, TaOJHUIIBI,
KaJIbKYJISATOP, Ay TUTOPHAs JIOCKa.

TexHnueckue cpeacTBa 00yUeHUs: KOMIIbIOTEPHI, MyJIbTUMEIUITHAS annaparypa.

4.2 UnupopmanuoHHoe odecnieueHne 00y4eHUs

Ilepeuensn PeKOMeHAyeMbIX Y4eOHBbIX U3aHUM, HNuTepHeT-pecypcos,
JAOTMOJTHUTEIbHOM JIUTEPATYPbI

OcHoBHas nuTeparypa:

1. Amumos 1. A., Konsrun FO. M., TkauéBa M. B. u gp.Maremaruka: anrebpa u Hauana
MaTeMaTHYeCKOro aHajiu3a, reoMeTpus. Anredpa W Hauyana Matematndeckoro anamusza 10-11
kJacc. YueOnuk bazoBeiii u yrimyOnénusiii ypoBHU. — MockBa: [IpocBemienue, 2023.

2. Aranacsn JI.C., byty3zoB B.®., Kanomues C.b. u ap.Maremaruka: anredpa u Havaia
MaTeMaTHYecKoro aHammsa, reomerpus. ['eomerpus. 10-11 xmacc. YdeOnuk. ba3oBbeiii u
yray06néunbiit ypoBau. — Mocksa: [Ipocsemienue, 2023.

JlomonHUTENbHAS TUTEPATYpa:

3. bammakoB, Mapk HMBanoBuu. Marematuka : y4yeOHMK : JUIsl HCIOJIb30BaHUS B
oOpa3oBaTesibHOM Iporecce oOpasoBatenbHblx opranuzanuii CIIO / M. U. bammakos. - 8-
u3n., crep. - MockBa : Akagemus, 2021. - 252, [1] c. - (IlpodeccuonanpHoe 0Opa3oBaHUE)
(O6mmeobpazoBaTenbHble AUCIUILTHHBI)

4. Jlucuukuh, B. T. Maremaruka B 3amadax ¢ pemeHusmu / B. T. Jlucuukun, U. JL
Conogeitunk. — 10-e m3a., crep. — Cankr-Ilerepoypr : Jlans, 2023. — 464 ¢. — ISBN 978-5-
507-46662-7. — TekcT : 31eKTpOHHBIN // JIaHb : 371eKTpOHHO-0MOAHOoTeyHast cucrema. — URL:
https://e.lanbook.com/book/314798 (mara oOpamenus: 19.04.2023). — Pexum poctyna: s
aBTOPU3. IIOJIb30BATEIICH.

5. Pemenue 3amau mo maremartuke. [IpakTUKyM JUIsl CTYJIEHTOB CPEIHUX CHELHMAIbHBIX
yuebHbIX 3aBenienuit / B. B. 'apbapyk, B. 1. Pomun, . M. ConosbeBa, M. A. IlIBapu. — 2-¢
u3 ., ucnp. — Cankr-IlerepOypr : Jlanp, 2023. — 416 c. — ISBN 978-5-507-45993-3. — Texkcr

MeKTpoHHBIH  //  Jlamp  :  3JeKTpoHHO-OMOnmMoTeuHas  cuctema. —  URL:
https://e.lanbook.com/book/292952 (nata obOpamenus: 19.04.2023). — Pexum poctyna: s
aBTOPU3. IIOJIb30BATEIICH.

6. Beenenue B anreOpy n Mmaremarnueckuit ananus / E. A. [1anos, O. U. Pyauunkwuii, A.
U. ®ypmenko, T. M. lllamunes. — Cankr-IlerepOypr: Jlanb, 2023. — 68 c. — ISBN 978-5-
507-44893-7. — TekcT : a5eKTpoHHbIH // JlaHb : 3MeKTpOHHO-O0MbOMMoTeunast cucrema. — URL:
https://e.lanbook.com/book/276665 (mara obpamenus: 19.04.2023). — Pexxum moctyma: ams
aBTOpU3. MOJIb30BATEIICH.

7. Nanasu, A. A. Marematuka : yaeOHuk / A.A. JlanasH. — 3-e u3f., ucop. U J0m. —
Mocksa : UHOPA-M, 2023. — 544 c¢. — (Cpennee npodeccrnonanprHoe oopa3oBanue). - ISBN
978-5-16-012592-3. - Texkcer: AJEKTPOHHBIN. - URL:
https://znanium.com/catalog/product/1891827 (marta oOpamenus: 19.04.2023). — Pexum
JOCTyIa: MO HNOIHUCKE.

8. bynapik, I'. M. MatemaTuka : yaeOHoe nmocooue st crio / I'. M. Bynasik. — CaHKT-
[etepOypr : Jlanb, 2022. — 156 c. — ISBN 978-5-8114-8283-2. — TeKcT: 3/1eKTpOHHBIN //
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Jlanb : amexkTpoHHO-OMOMoTeuHas cucrema. — URL: https://e.lanbook.com/book/187562 (nara
obpamenusi: 19.04.2023). — Pexxum mocTymna: i aBTOPHU3. MOJIb30BaTENCH.

9. Sumenes, JI. T. MaremaTnka B mpuMepax W 3agadax Ui noAarotosku kK EI'D u
noctyruienuto B BY3: YueOnoe nocodue / Sumenes JI.T., - 2-e uza., gom. - Mocksa : By3oBckuii
yueonnk, HUL[ UH®PA-M, 2022. - 336 c. - ISBN 978-5-9558-0401-9. - TekcT : 371eKTpOHHBII.
- URL: https://znanium.com/catalog/product/1855513 (nata oOpamenus: 19.04.2023). — Pexum
JIOCTYTIA: TIO TIOATIHCKE.

10. COopHuk 3a1a4 1o reoMeTpuu : yuebHoe nocodue s cmo / C. A. @panrynos, I1. U.
CoBeptkoB, A. A. @aneeBa, T. I'. Xogor. — Canxkr-IlerepOypr: Jlanp, 2021. — 244 c. — ISBN
978-5-8114-7500-1. — Tekcr : anekTpoHHbIH // JIaHb : 3MEKTPOHHO-OMOINOTEUHas cUCTeMa. —
URL: https://e.lanbook.com/book/161634 (mara obpamenus: 25.04.2023). — Pexxum jgoctyra:
JUIs aBTOPH3. MOJIb30BaTENEH.

4.3. IlepeyeHb HH(POPMALHOHHBIX TEXHOJOTWii, HCMOJb3yeMbIX B OOy4YeHUH,
BKJIIOYAsl MepeYeHb MPOrpaMMHOr0 obecrnieyeHusi U HMHGOPMALMOHHBIX CIHPABOYHBIX
cucTeM

B kadecTBe mporpaMMHOTO 00€CIeUeHHUs] HUCHOJIB3YIOTCS MPOTPAMMBI: ONEPalMOHHBIC
cucteMbl Microsoft Windows 10, Microsoft Windows Professional 8 Pro, Microsoft Windows
Professional/ Starter, Microsoft Windows XP, o¢ucasie makersr Microsoft Office Professional
Plus 2003/2007/2010, Microsoft Office Standart 2013, AutuBupyc Kaspersky Endpoint Security
U1 Om3Heca.

OnexkTpoHHass HMH(pOpMalMoOHHO-00pa3oBarenbHas cpena PI'BOY BO Bonoroxackas
I'MXA.

HNudopmanuoHHbIe CIPABOYHbIE CHCTEMBI

— EnmuHoe OKHO jgoctyma K 0O0pa3oBaTeNbHBIM pecypcaM — PEXHM JOCTyTIa:
http://window.edu.ru/

— UIIC «Koncynprantllmtoc» — pexxum nocryna: http://www.consultant.ru/

— Nurepdakc - LleHTp packpwiTHsi KOpmopaTUBHOW WHMOpMAaIuu (CEpBEp PaCKpPBITUS
UHPOpPMaLIUKN) — peKUM aocTyna: https://www.e-disclosure.ru/

—  Hudopmarmmonno-npaBoBoit  mopranm  [APAHT.RU — pexmm  pocryna:
http://www.garant.ru/

— ABTOMaTH3UpOBaHHAs cIpaBoYHasl cuctema «CenbX0o3TeXHUKay (wWeb-Bepcus) - pexum
noctym: http://gtnexam.ru/

IIpodeccuonanbHbie 6a3bl JAHHBIX

— Hayunas osnektponnas Oubmmoreka eLIBRARY.RU — pexum pocryma:
http://elibrary.ru

— Haykomerpuyeckas 6a3a naHHbIX Scopus: 0a3za JaHHBIX pedepaToB M HUTHPOBAHUS —
pexuM noctymna: https://www.scopus.com/customer/profile/display.uri

— Oduimanbhpiii cadT DenepanbHON CITyKOBI TOCYJAapCTBEHHON CTAaTUCTHKH — PEXUM
noctyma: https://rosstat.gov.ru/ (OTKpBITHII TOCTYT)

— Poccuiickag Axkagemuss Hayk, OTKpBITBIM JOCTyI K HAay4dHBIM JXypHaldaM — PEXHUM
noctyma: http://www.ras.ru (OTKpBITBII TOCTYT)

— OdunmanpHpIil caiiT MUHHCTEPCTBA CEMBCKOTO X03siicTBa Poccuiickoit denepanuu —
pexum goctyna: http://mex.ru/ (OTKPBITBIN JOCTYII)

DJIeKTPOHHbIE OMOJIMOTEYHbIE CHCTEMBbI:

O DnexTpoHHBIM Oubmuoreunsii karanor Web HWPBUC - pexum npocryma:
https://molochnoe.ru/cgi-
bin/irbis64r 14/cgiirbis 64.exe?C21COM=F&I21DBNAM=STATIC&I21DBN=STATIC

0 DOBC JIAHb — pexum gocryna: https://e.lanbook.com/
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0 OBC Znanium.com — pexxuMm fgoctyna: https://new.znanium.com/

0 DBC FOPAMT — pexum moctyna: https://urait.ru/

0 OBC POLPRED.COM: http://www.polpred.com/

O DneKTpoHHas Ooubmoreka U3/1aTeIbCKOTO HEHTpa «AKazeMus»:
https://www.academia-moscow.ru/elibrary/ (komnekuust CI10)

3BbC ®I'bOY BO Bonoroackas IMXA — pexum goctyna: https://molochnoe.ru/ebs/

Oobecneuenue oopazoBanus 1 jaui ¢ OB3

Jliis obecniedyeHrss 0Opa30BaHMSI WHBAIHMIOB M JIUIl C OTPAHHYECHHBIMH BO3MOKHOCTSIMH
3I0pPOBbsl peanu3aliys AUCUUTUTMHBI MOXKET OCYUIECTBIATHCS B aallTUPOBAHHOM BUJE, UCXOJIS
U3 HHIUBUIYATBHBIX TCUXO(U3MUECKHX OCOOCHHOCTEH W TIO0 JIMYHOMY 3asBIICHUIO
00y4aromerocs, B 4aCT CO3/IaHUS CIICIUAIBHBIX yCIOBUH.

B crenuanpHBIe YCIOBHS MOTYT BXOJHWTB: MPEIOCTABICHHUE OTICIBHON ayIuTOPHH,
HEOOXOJUMBIX TEXHHUYECKHUX CPEICTB, MPUCYTCTBUE ACCUCTEHTA, OKA3hIBAIOLIETO HEOOXOAUMYIO
TEXHHYECKYIO TTOMOIIb, BEIOOP (hOPMBI TIPEIOCTABICHUSI HHCTPYKIUU TI0 TIOPSAKY MPOBEICHUS
TEKYIIer0 KOHTPOJS H TMPOMEKYTOYHOM AaTTeCTallid, HCIOJIb30BAHUE  CIEIUATbHBIX
TEXHHYECKUX CPEJCTB, MPEIOCTABICHNE TIEpephIBa ISl PUEMa ITHIIH, JISKAPCTB | JIP.

Jlis nmun ¢ orpaHUYEHHBIMH BO3MOXHOCTSIMU 370POBbsI MPEILyCMOTPEHA OpPTraHU3aIUs
KOHCYJIBTAITH C UCIIOJIb30BAHNEM JICKTPOHHOH IMOYTEHI.

Y4eOHO-METOAMYECKHE MaTepHalbl s CaMOCTOSITENbHONH paboThl OOYyYaromMXcs W3
YHUCiIa MHBAJIUAOB M JIUI] C OTPAHUYCHHBIMHU BO3MOKHOCTSIMU 3710poBbsi (OB3) npenocTaBnsiorcs
B (hopMax, afanTHPOBAHHBIX K OTPAHUYEHUSIM UX 37JOPOBBS M BOCIIPHUITHS HH(POPMAIINH:

JItst I ¢ HapyICHUSIME 3PEHUS:

— B IIe4aTHOU popme yBeTHueHHBIM HIpUPTOM,

— B (popMe PIIEKTPOHHOTO TOKYMEHTA.

J5ig au1L ¢ HapyIIeHUSIMH CITyXa:

— B I1e4aTHOM (opme,

— B hopMe 3JIEKTPOHHOTO TOKYMEHTA.

Jjist 11 ¢ HapyIICHUSIME ONIOPHO-JIBUTATEIHLHOTO armapara:

— B IIeYaTHOU opme,

— B hopMe PIIEKTPOHHOTO JTOKYMEHTA.

JlaHHBIN TepedyeHb MOXET ObITh KOHKPETU3MPOBAaH B 3aBUCUMOCTH OT KOHTHHIE€HTA
00ydJaromuxcs.
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5. KOHTPOJIb U OIIEHKA PE3YJIbTATOB OCBOEHHUS YYEFHOI

JUCHMIIIUHBI

OcHOBHBIE MOKA3ATEIH OLCHKH pe3yjabTaTa

JInyHOCTHBIE

Pe3yabTaTom ¢opmupoBanus JIUYHOCHHBIX yueoHbIX
VHUGEPCANbHBIX Oelicmauil CliefyeT CUUTATD:
v’ HOJIOKHUTENLHOE OTHOIEHUE K YPOKaM MaTEMaTHKHU;
v yMeHHE NPU3HABATH COOCTBEHHEIE OIINOKY;
v (hopMHUpOBaHKE LIEHHOCTHLIX OPHEHTAIMH (CAMOPETy ALK,
CTHMYJIMPOBaHUE, TOCTIKEHHE U JIP.);
v (hopMUpPOBaHKHE MATEMATUYECKOM KOMIETEHTHOCTH.

MeTaHpeIlMETHbIe

PesyabTaToM GOpMHPOBAHUS HO3ZHABAMETIbHBIX YUEOHBIX
YHUgBepCcanbHuIX Oelicmeuil GYAYT SIBIAATHCS YMEHHA:

v\ NpOM3BOJBHO MW OCO3HAHHO BIAAEeTh OOIIMM [PUEMOM

peIIeHNUs 33/1aY;

v\ OCyHIECTBIATH TIOMCK HEOOXOMUMOW HWH(OpPMAIMH  JUIs

BBHITIOJTHEHHSI YICOHBIX 3aJaHU;

v HCHONIB30BaTh 3HAKOBO-CHMBOJIMYECKHE CPEJICTBA, B TOM
YUCJIC MOACIIN U CXCMbI JIS1 pCHICHUA y‘IGGHBIX 3aJa4d,
OpPUEHTUPOBATHCS Ha pa3HOOOpa3ue croco0OB pelIeHHs 3a/1a4;
YUYUTBCA OCHOBAM CMBICJIOBOTO YTCHHUA XYIOKCCTBCHHBIX H
MO3HABATEJIbHBIX TEKCTOB;

v\ yMeThb BBIACIATH CYNIECTBEHHYI HH(MOPMAIIUIO W3 TEKCTOB
PAa3HLBIX BUOOB;

v\ yMeTb OCYHIECTBISATh aHaIW3 OOBEKTOB C BBIICICHUEM
CYHICCTBCHHBIX 1 HECYIICCTBCHHBIX ITPU3HAKOB,

v\ yMeTb OCYIIECTBJIATh CHHTE3 KaK COCTAaBJICHHE IEJIOr0 H3
JacTew;

v\ yMeTh OCYWIECTBIIATH CPaBHEHHE M KIACCH(PUKAIMIO 10

3alaHHBIM KPUTEPUSIM;

YMETh YCTaHaBIMBATh IPUUUHHO-CIICACTBEHHBIE CBSI3U;

YMETh CTPOUTH pPaCCYX ACHHUS B (QOopMe CBS3M MPOCTHIX

CYXJICHHI 00 00BEKTE, €ro CTPOCHUH, CBOMCTBAX U CBSI3AX;

YMCTh YCTAaHABJIMNBATH aHAJIOTUU;

BJIQJICTh OOIITUM MIPUEMOM pelieHus yIeOHbIX 3a/1a4;

OCYIIECTBJIATh  PACIIMPEHHBIA TMOUCK  HH(pOpMAIMU  C

HCIIOJIb30BAaHUEM PECYPCOB OMOIIMOTEKH;

v’ co31aBaTh M MPeOOPa3OBBIBATE MOJIENN M CXEMBI JIJIsS PELIEHHS
3ajaq;

v\ yMeTh OCYINECTBIATL BBHIOOp Hauboinee >PHEKTHBHBIX

0o0pa3oBaTeNbHbIX 3aJad B 3aBUCUMOCTH OT KOHKPETHBIX

ycnoBuil. (OCHOBHBIM KpuTepueM C(OPMHPOBAHHOCTH

KOMMYHUKAMUBHBIX YUEOHBIX YHUGEPCAIbHBIX OelCmEull

MOKHO  CYHUTATh KOMMYHHUKATHBHBIE  CIOCOOHOCTH

o0yuamuierocsi, BKJIN4YamIue B ce0s:

JKEJIaHWEe BCTYNATh B KOHTAKT C OKPY KAIOIIUMU;

3HaHHE HOPM U MPaBUJ, KOTOPHIM HEOOXOIUMO CIIeA0BATh MPU

AN

AN

ASANRN

AN

OOIICHUH C OKPY>KAIOUIHMU;
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v/ yMEHHE OpraHu30BaTh OOIICHWE, BKJIIOYAIONIEE YMCHHE
CIIylaTh cobeceqHIKa, YMEHHE IMOLIMOHAILHO CONEPEKUBATH,
yMEHHE pemath KOH(MINKTHBIC CUTYallud, YMEHUE padoTaTh B
rpymre.

v\ COTpyAHMYATh C TOBAPUIIAMH IPHU BBHINOJIHEHUU 3a/laHUN B
mape: yCTaHaBIIMBAaTh W COONIOAATH OYEPENHOCTH NEHUCTBUH,
CpaBHHMBAaTh  IOJy4YEHHbIE  pPE3YyJbTaThl,  BBICIYIIUBATh
napTHepa, KOpPEeKTHO coo0aTh ToBapuIy 00 omnoKax;

v’ 3a/1aBaTh BOIPOCHI C LIEJBIO MOJIYyYEeHUs HY)KHON HHPOpMaIuy;
v\ OpraHu30BbLIBAaThH B3aMMOIPOBEPKY BHINOIHEHHOM PabOTEHI;
v’ BBICKa3bIBaTh CBOE€ MHEHHUE MIPU OOCYKIECHUH 3a[aHUSL.

Kpurepusimu c)opMHUPOBAHHOCTH Y YyYALIerocs pe2yiayuu cBoeu
NAeATeJbHOCTH MOXKET CTATh CIIOCOOHOCTD:
v’ OTCJIEXKUBATh LeJIb yUEOHOM NesTeTbHOCTH U BHEY4eOHOM
(mpoexTHast 1eATeNbHOCTB);
v/ IUIaHUPOBaTh, KOHTPOJIMPOBATH M BBINOJHATH ACUCTBUE IO
3aJJaHHOMY 0Opas3ily, IpaBUIly, C UCIIOJb30BaHUEM HOPM
v’ BBIOMpATh CPE/ICTBA JIIsl OPTraHU3ALUU CBOETO IOBE/ICHUS;
v/ aJIeKBaTHO BOCIIPUHUMATh yKa3aHUs Ha OMIMOKHU U UCHIPABIAThH
HaWeHHBIE OLINOKH.
v’ OlLleHUBaTh COOCTBEHHBIE yCIexu B BBIYUCIUTEIbHOU
NeSITebHOCTH;
v/ IUIaHUPOBATh LIATH 110 YCTPAHEHUIO TPOOEIIOB.

B pe3yabTaTte u3yyeHHMsi TeM Kypca oO0yvyamomuecsi JOJIKHBI
HCNOJIb30BATHL  NPHOOpeTeHHble 3HAHMA M YMEHMA B
NMPAKTHYEeCKOM 1eATeJIbHOCTH U MOBCETHEBHOM KU3HHI

v\ U1 TpaKTHYECKUX pacueroB 1o (opmynam, BKIOuas
dbopMybI, coJieprKarue CTETICHH, pajvKaebl,
TPUTOHOMETPHUYECKHUE byHKIHY, UCTIONB3YS npu
HEOOXOJUMOCTH CIpPaBOYHBIE MaTepuaigbl U TMpOCTeHIne
BBIUHCIIUTENbHBIE YCTPOICTBA.

v sl ONHMCaHMs C  TIOMOINbIO  (PYHKIMHA  pa3iMyYHBIX
3aBHCHUMOCTEH, MIPECTABICHHS ux rpaduyeckw,
WHTEpIpeTauu rpad)uKkoB.

v\ ns peleHus NPHUKIATHBIX 337134, B TOM YHCJIE COIHAIbHO-
SKOHOMHUYECKUX M  (U3UYECKUX, Ha HauOONIbIIUE U
HAaUMEHbIINE 3HAYEHHS, Ha HAXOXJIEHHE CKOPOCTH U
YCKOPEHHUS.

v\ JUIsl pellleHus] TPUKIAIHBIX 3a/lad, CBS3aHHBIX C TOHATHEM
OTIpe/IeIEeHHOT0 UHTErpasa.

v\ 1yisi  BbIUMCICHHS OOBEMOB U TUIOIIAJCH MOBEpXHOCTEH
MPOCTPAHCTBEHHBIX TeJl MPH PEIICHUH MPAaKTUYECKHX 3ajad,
UCTIIONB3Ysl ~ MPU  HEOOXOOWMOCTH  CHPABOYHUKH U
BBIUHCIIUTENbHBIE YCTPOICTBA;

v s WCCIIeIOBaHUS (MOaenupoBaHus) HECJIOXKHBIX
NPaKTUYECKUX CHUTyallMid HAa OCHOBE HM3YYCHHBIX (HOpMyN U
CBOICTB Quryp;

v/ JUId aHaJu3a PeasbHBIX YHCIOBBIX JAHHBIX, IPEICTABICHHBIX B
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BHJIC TUArpaMMm, rpauKoOB; aHAIN3a nHpopmarun
CTaTHCTUYECKOTO XapaKTepa.

IIpeamerHsbie

Pa3eutne noHsaTus
0 YucJje

B pesysabTare n3y4eHust TeMbl 00y4al0IMecs J0IKHbI YMETh:

v BBINOJIHATH apupMeTHUECKUEe ASUCTBUS HaJl YUCIaMH, coYeTas
YCTHBIE ¥ TUCbMEHHBIE TPUEMBI;

v HaXOJAUTh NPUOIIKEHHbIE 3HAUSHHSI BETMYUH U OTPEIIHOCTH
BbIUHCIICHUH (aOCOMIOTHASI U OTHOCUTENbHAS),

v CPaBHMBATh YUCIIOBBIC BBIPAKEHUS;

v MI0JIB30BaThCs OLIEHKOW U MMPUKHUIKON IPU ITPAKTUYECKUX
pacuerax.

Tpuronomerpuyeckue
byHkuun

B pe3ysabTare n3yueHusi TeMbl 00y4Yarommecs J0KHbI 3HATh:

v/ ompejeseHus pajauana, CHHyca, KOCHHYCa M yIia o, KaK
OpIVHATHI ¥ a0CIUCCHI TOYKU P e IMHUYHOI OKPYKHOCTH
COOTBETCTBEHHO; ¥ MOHATHA (QYHKIMI CHHYCa, KOCHHYCA, TAHT€HCA,
KOTaHIeHCa;

v OTlpe/ieIeHne  NEePUOJUYECKON  (YHKIMH, HAMMEHBIIETO
MOJIOKUTEIBHOTO MepHoaa Uis (YHKIHH CHHYC, KOCHHYC, TaHTEHC,
KOTaHTeHC.

B pe3ysbTaTe nzyueHusi TeMbl 00yuyaloumuecs 10JKHbI YMETh:

v OIIpeNieNIATh 3HaueHUe (PyHKIUH [0 3HAYECHUIO apryMeHTa Ipu
pa3IMyYHbIX crlocobax 3ajaHus PYHKINH;
v CTpouTh rpaduku GyHKIHMH y = cos X, y = sin X, y = tg X (1o

TOYKaM); TO TpapuKy Ha3bIBaTh MPOMEKYTKH BO3PACTAHHS
(yObIBaHUS), TMPOMEKYTKH TMOCTOSHHBIX 3HAKOB, HauWOOIbIIEe U
HAaUMEHbIIIee 3HAYCHUS PYHKIMHA Y = COS X, Y = Sin X;

4 HAXOJUTh O00JAcTH ONpEACTICHUS | 3HAYCHUH (QYHKIIHIA,
HAXOJUTh TOYKH TepecedcHus rpaduka GyHKIUU C OCIMU KOOPMHAT,
OTIPE/ICIIATh, KAKHE U3 JTaHHBIX (PYHKIIMIA YETHBIC, KAKUE HEUYCTHBHIC,

v OPUMEHSITH cBoiicTBa
HNEePUOANIHOCTH
TPUTOHOMETPUUECKHUX GbyHKIMH JUI. TIOCTPOCHHUSI TPauKOB;

v’ crpouts rpaduku GyHKIuA y = mf(x), y = f(kx), rapMOHHUYECKHX
KoJIEOaHMI;

v OTHCHIBATH MO IPpaHKy U B MPOCTEUIINX CIydasx 1o ¢popmyie
MOBEJICHUE M CBOWMCTBA (PYHKIMNA, HAXOAUTh MO Tpaduky (GyHKIUU
HanOOJIbIINE M HANMEHBIITNE 3HAYCHHUS;

v pelmiaTtb ypaBHEHHWS, NPOCTEHINNE CHUCTEMBl YpaBHEHUH,
HCIIOJIB3Ys CBOMCTBA (DYHKITHI M MX TPa(UKOB.
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Tpuronomerpnueckne | B pe3yjabTate n3ydyeHust TeMbl 00y4arommecs J01KHbI 3HATH:
YPaBHEHUs v onpeeacHus apKKOCHHYCA, apKcuHyca,
apKTaHI€HCa, ApKKOTAaHI'€HCA YNCIIA;
v GbopMyNBl  pelieHWid  MPOCTEHIIMX  TPUTOHOMETPUUYECKUX
YpaBHEHHI CcOS X = a, sin X = a, tg X = a, ctg X = a, COOTHOIICHUS
apKKOCHHYCAa, apKCUHYCa, APKTAHT€HCA, ADKKOTAHI€HCA.
B pe3yabrate M3ydyeHHs TeMbl 00y4Yarluuecss I0JKHblI YMeETh:
v\ pemath TPOCTEHIIME TPUTOHOMETPUYECKHE YpPABHEHHS, WX
CHCTEMBI, a TAKXKE HEKOTOPBIEC BUJIBI TPUTOHOMETPUUYECKUX YPaBHEHUU
(kBaZpaTHbIE OTHOCUTENBHO OJHOM W3 TPUTOHOMETPHUYECKHX
(GyHKIMH, OJHOPOJIHBIE YpaBHEHUS MEPBOM M BTOPOM CTENEHU
OTHOCHUTEIIBHO COS X U Sin X);
v pemaTh IpoCTEeNIINe TPUTOHOMETPUYECKUE HEPABEHCTBA;
v WCIONIb30BaTh MJISl MPUOIMKEHHOTO PEUICHHUs ypaBHEHUU U
HEPaBEHCTB Ipa)uuecKUil METO;
v n300paxkaTh HAa KOOPAMHATHOW IUIOCKOCTHM  MHOXECTBa
peLIeHUI IPOCTEUIINX YPABHEHUH U UX CUCTEM.
IIpeoOpa3oBanue B pe3yabTare uzydeHnusi TeMbl 00y4arouuecs J0J1KHbI 3HATD:
TPUTOHOMETPHYECKHX | vV (dbopMyIIbl, CBSI3BIBAIOIINE TPUTOHOMETpUYECKUE QYHKITUU
BbIPaKEeHUH OJIHOTO U TOTO € apryMeHTa

v (dbopMyIIbI, CBSI3BIBAIOIINE (DYHKIIMU apTYMEHTOB, H3 KOTOPBIX

. : . . 2tgx
sin2x = 2sinx~ cosx~ ;c052x = (cosx)* - (sinx)*; tg2x = ————

(cosx)? - (sinx)*; tg T o)
_ - 14+cos2x ., .. 1—cos2x
G(cosx)* =——;(sinx)* = ——
2 2

OJIMH BABOE OOJIBIIIE IPYTOTO:
v (bOopMyIIBI CIIOKEHUSI apTYMEHTOB.
v dbopmynbl Uil peoOpa3oBaHUs CyMM

TPUTOHOMETPUUYECKUX (PYHKLUMH B MPOU3BEACHUS, IPOU3BEICHUN
TPUTOHOMETPUUYECKHX (PYHKLUH B CyMMBI.

v

B pe3yabTate n3ydeHusi TeMbl 00y4Yarouecs 101KHbI YMeETh:

v IPOBOJUTH 10 U3BECTHBIM (POPMYJIaM U MpaBUIaM

npeoOpa3oBaHus OYKBEHHBIX BBIPAKEHU,
BKJIIOYAIOIUX TPUTOHOMETpUYECKHE (QYHKIINY;

v BBIUUCIISATH 3HAUCHHs OYKBEHHBIX BBIPAKEHHM, OCYILECTBIISAS

HE0OXO0JUMBIE MTOJICTAHOBKHU U Mpeo0pa3oBaHus;

v UCTOJb30BaTh  pa3jIMyHble TPUTOHOMETPUUECKHE

GbopMyJIbI ISl peUIeHMs] TPUTOHOMETPHUUYECKUX YPaBHEHUI.

BBenenue B
CTepeoMeTPHI0

B pe3yabTate u3ydyeHust TeMbl 00y4Yaronuecst 101KHbI 3HATH:
v\ OCHOBHBIC MOHSATHS M AaKCHOMBI CTCPEOMETPUH, CIEIACTBUS W3
aKCHOM.

B pe3yabraTte uH3y4eHusi TeMbl 00y4daroluecsi J0JKHbI yYMeTh:
v HCIOJIb30BaTh aKCHOMBI CTEPEOMETPUM W WX CIEACTBHUS MPH
pelIeHNH CTaHAAPTHBIX 3aJay JOTMYECKOro Xapakrepa, H300pakaTh
TOYKHM, NpsSMble MU IUIOCKOCTM Ha IPOEKIMOHHOM YepTexe MpH
Pa3IMYHOM MX B3aUMHOM PACHOJI0KEHUHU B IPOCTPAHCTBE.
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ITapanieJbHOCTH
NPAMBIX M II0CKOCTEi]
B

NPOCTPAHCTBE

B pesysabTare n3yueHust TeMbl 00y4aroumuecs 10JKHbI 3HATh:

v ONpElNENIeHUs] MapauIeNIbHBIX IpPSIMBIX B IPOCTPAHCTBE,
MapajuieNbHbIX IUIOCKOCTEH, NPSIMOM, NApaUIeIbHOM IUIOCKOCTH;
v\ NpHU3HAKU MApauIeIbHOCTH MPAMBIX M IUIOCKOCTEH, MPSAMOM U
IIJIOCKOCTH.

B pesyabraTte uM3ydeHusi TeMbl 00ydaromuecsi JOJLKHBI yYMeTh:
v ONHCHIBaTh B3aUMHOE PACIIOJIOKEHUE MPAMBIX M IIOCKOCTEH B
IPOCTPAHCTBE, AapPryMEHTUPOBaTb CBOM CYXJIEHHUS 00 3ToM
PacroJIOKEHUH;

v pelaTh HECTIOKHBIE 3a7jaul Ha JI0Ka3aTeIbCTBO U BHIYUCICHUS
C HCIOJb30BAaHUEM H3YYEHHBIX CBOWCTB, ONPEIECICHUN, NMPHU3HAKOB
NEPIEHIUKYISAPHOCTH;

v MCII0JIb30BAaTh IIPH PEIIEHUN CTEPEOMETPUUECKHUX 3324
IUTAHUMETPUYECKUE (aKThl U METOIBI;

v/ IPOBOJIUTH JIOKa3aTeIbHbIE PACCYKICHUS B XOJIC PEUICHHsI 3a,1a4.

IlepneHIUKYIAPHOCTH
NPSAMbIX U IJIOCKOCTEN
MPOCTPAHCTBE

B pesysabTare n3yueHust TeMbl 00y4aromuecs J0JKHbI 3HATh:
v\ ompeleneHus — TEPHEHIUKYISPHBIX — OPSMBIX,  IUIOCKOCTEH,
IIPSAIMOM, MEPIICHIUKYJIIIPHON IIJIOCKOCTH, HAKJIOHHOW, MPU3HAKH
NEPIEHIUKYJIIPHOCTH IpsIMON U IJIOCKOCTEH, CBOMCTBY]
NEPIEHANKYISIPHOCTH IPSIMOM U INIOCKOCTH;

v\ Teopemy O Tpex MEepIeHANKYIAPax;

v\ CBOIiCTBa H300paXKEHHs TPOCTPAHCTBEHHBIX QHUTYP.

B pe3yabTaTe M3ydeHHs] TeMbl O0y4yawiiuecsi JA0LKHbI yMeTh:
v OIMMCBIBATh B3aWMMHOC PACIIOJIOKCHUC IPAMBIX U IUIOCKOCTEH B
NPOCTPAHCTBE, AapryMEHTHPOBATH CBOM CYXICHHA 00 3TOM
PacIOJIOKEHHH;

v\ aHaIW3MPOBATh B POCTEHIINX CIIydasX B3aUMHOE
pacroio’keHrue 0OBEKTOB B IPOCTPAHCTBE;

v\ pemiarh IUIAHUMETPUYECKHE M IPOCTEMILINE CTEPEOMETPUUECKHE
3aJ]aui Ha HAXOXKJCHUE TE€OMETPHUYCCKUX BEJIMYHH (JIJIMH, YTIIOB);

v HCIIOJIB30BATh IIPU PCIHICHUHN CTCPCOMETPUUCCKHUX 3adayd
TUTAHUMETPUUECKUE (PAKThl B METOJIBI;

v IIPOBOJIUTE JOKAa3aTEJIbHBIE PACCYKIECHUS B XOJI€ PELICHUS
3ajay;

v\ CTPOHMTH CEYEHHs TETPadpa U MapauiesIeuIe/a;

v/ pacmo3HaBaTh HA YEPTEKAX U MOJEIAX IPOCTPAHCTBEHHBIE
(I)OpMBI; COOTHOCHTDb TPCXMCPHBIC 06I>CKTI:I C UX OIIMCAaHUsAIMU,
N300paKCHUSIMHU.
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IIpousBoaHas

B pe3yabTate mM3ydeHHMsi TeMbl OOy4yawuiuecsi JOJKHbI 3HATH:
v ompeieneHds Ipejeiia  IOCIEAOBATEILHOCTH, IMPUPANICHUSL
apryMeHTa, TpUpalleHus  (QYHKLUUH, [TPOU3BOIHOM, TOYKH
SKCTpeMyMa (MakcMMa, MUHUMYMa) (YHKLUH, CTAllHOHAPHON TOYKH,
KPUTHYECKON TOUKH (DyHKIUH;

v\ TeOMETPUYECKH U (PU3UUECKHUIA CMBICIT TIPOM3BO/HOM;

v' (opMyIibl U IpaBUIIa LIS OTHICKAHHS TIPOU3BOIHBIX;

v\ aIrOpUTMBI JUIS WCCICIOBaHHsS (DYHKIMH Ha MOHOTOHHOCTH H
HKCTPEMYMbI, HAUOOJIBIIEr0 U HAaUMEHBIIET0 3HAYEHUSI HENpPEpbIBHON
(GYHKIIMK Ha TPOMEXYTKE.

B pe3yabTare n3ydyeHusi TeMbl 00y4aOHeCs TOJTKHbI YMETh:
v\ BBIYMCJIATH MPOU3BOJIHBIE JIEMEHTAPHBIX (DYHKIIUIA, HCIOIb3YS
CIIPaBOYHBIE MAaTEPHUAIIBL;
v’ ucenemoBarh B OPOCTEMIIMX — ciydasX — QYHKIMM — Hal
MOHOTOHHOCTBh, HaxXOJUTb HaI/I6OJ'H>IJ_II/Ie U HAUMCHBIINUEC 3HAYCHUS
GyHKOMH, CTpOUTh TpadUKH  MHOTOWICHOB U  MPOCTEHUINNX
paLMOHAIBHBIX byHKUMI c HCIIOJIb30BAHUEM amnrmaparaj
MaTEeMAaTHYECKOTO aHAJIN3A.

IlepBooOpa3nas u

B pe3yabTate n3ydyeHusi TeMbl 00y4yaronuecs J10KHbI 3HATh:

HHTErpaj v\ onpeneineHHe TEPBOOOPAa3HOM, HEONPEAEIICHHOIO WHTErpaa,
OTIPEICIIEHHOTO UHTETPaa;
V' (opMyIisl ¥ IpaBHJIa IS OTHICKAHHSI TIEPBOOOPA3HOM;
v' (opMyIbl M MpaBUia OTHICKAHHUS HEONPEAEIEHHOrO WHTETPaa;
V' (opMyily Ui BBIYHCICHUS OINPEAEIICHHOro MHTEerpana (popmya
HreroTona - Jleitouuma).
B pe3yjabTaTe n3yueHusi TeMbl 00yUYalonuecs T0JKHbI YMETh:
BBIYHCIIATH IIEPBOOOPA3HBIC MIIEMEHTAPHBIX (DYHKIIHIA,
MCTIONB3YSl CIIPABOYHBIC MaTCPHAIIBL;
v BBIYUCIIATH B MPOCTEUINX CITyYasX MIOMIAJN C UCTIOIh30BAaHUEM
epBOOOpa3HOM.
BekTopbl B pe3ysbTaTe nzyueHusi TeMbl 00y4Yaronuecs 10JKHbI 3HATh:
NMPOCTPAHCTBE v MpaBUIIa U300paXKEHHSI BEKTOPOB Ha MIIOCKOCTH;
v OCHOBHBIEC CBOICTBA BEKTOPHBIX BEJIHYMH;
v B YeM COCTOHUT MPABHIIO MMapaieiorpaMmma, mpaBuio
MHOTOYTOJIbHUKA, TPABHJIO MapajlIeIICTUIIC Ia;
v oTpeeNieHUe KOJUTMHEAPHBIX M KOMIUTAHAPHBIX BEKTOPOB.

B pesyabraTte HM3y4eHusi TeMbl 00y4YalolHecsi JO0JKHBI yYMeETh:
v/ packKiajbiBaTh BEKTOP MO JBYM HEKOJUIMHEAPHBIM BEKTOPAM, IO
TPEM HEKOMILJIaHAPHBIM BEKTOpaM;

v pelaTh reOMeTpUUECKUE 3aJa4l, ONIUPAsCh Ha U3yUEHHbBIE
IpaBuiIa, IPUMEHS anredpandeckuil anmnapar;

v HCII0JIb30BaTh IIPH PELIEHUN CTEPEOMETPUUECKHX 3a]a4
IUTAHUMETPUUECKUE (PAKTHI U METOBI;

v IIPOBOAMTH JOKA3aTEIbHbBIE PACCYKIEHUS B XO€ PEIICHUS

3agad.
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MeToa KoOpaAUHAT B
MPOCTPAHCTBE

B pe3yabTate u3ydyeHusi TeMbl 00y4Yaronuecst 10KHbI 3HATD:
KaK ONpeAesI0TCS KOOPAMHATHI BEKTOPA;

JEHCTBUS HAJl BEKTOPAMU B KOOPIUHATAX;

KaK ONpeAessieTcs CKalIsIpHOoe MPOU3BEICHHE;

CBOICTBa CKaJIIPHOTO MTPOU3BEACHHUS;

ypaBHEHHE cephl U TIOCKOCTH

(bopMyIy HaXOKACHUSI KOOPIMHAT CEPEINHBI OTPE3Ka;
(opMyITy BBIYMCICHHS PACCTOSHUS MEXKIY ABYMS TOUKAMHU B
IIPOCTPAHCTBE C IOMOIIbIO KOOPAMHAT.

ANENENENENENEN

B pe3yabTare uzyueHusi TeMbl 00y4arOuecs T0KHBI

yMeTh: ¥ BBIYHCIISATH KOOPIMHATEI BEKTOPA B IPOCTPAHCTBE;

v BBIYHUCIIATH CKAIAPHOE IIPOU3BEICHUE B KOOPANHATAX;

4 BBIYUCIISITH PACCTOSIHUE MEKTY IByMsI TOYKaMH B
MIPOCTPAHCTBE;

4 3aMUChIBaTh YpPaBHEHHE CPEPHI U TUIOCKOCTH;

v IIPUMEHATH IIPU PELUICHUU CTEPEOMETPUIECKUX KOOPAUHATHO
BEKTOPHBINA METOJ JJIs1 BBIYMCIIEHUS OTHOIIEHUM, paCCTOSIHUHN 1
YIJI0B;

v HCIIOJIB30BATh HpI/I pGIHGHI/II/I CTCpCOMeTpI/I‘IeCKI/IX 3a1a4
TUTAaHUMETpHYecKHe (aKThl M METO/bI;

v MIPOBOAUTH JOKA3aTEJIbHBIE PACCYKICHUS B XO€ PELLIECHU
3a7a4.

CreneHu u KOpHHU

B pe3yabTaTe u3yueHus TeMbl 00y4aromuecsi 10LKHBI 3HATH:

v HOBBIE TEPMHHBl MAaTEMaTHYECKOTO sI3bIKa: CTENEHb C
palMOHAIBHBIM TTOKa3aTeleM, CTeneHHas (pyHKIHs, HppalMoOHaIbHOE
BBIpa)KECHUE,

v CBOWCTBa CTerneHHOW (yHKIMHM, ee rpaduk, Gopmyiy i
Qg epeHITpOBaHusI.

B pe3ysbTaTe nzyueHusi TeMbl 00yuyaomuecs 10J1KHbI YMeETh:

4 MIPUMEHATH OTpe/EICHUS KOPHA U apu(METHIECKOTO KOPHS N-
oi

CTETICHU U3 YHCJIA A JIJI MPOCTEUIINX BHIYMCICHHI;

v MPECTABIATh ApUPMETHUECKUN KOPEHb N-Oi CTENCHU U3

4ucila @ B BUJIE CTENICHU C PAllMOHAIBHBIM I0KA3aTeJIEM, CTEIIEHH C
JpOOHBIM MOKa3aTeaeM B BUAE apu(hMETHUECKOro KOPHS U3 YHCIA;
v MIPOBOJIUTH IO U3BECTHBIM ()OPMYJIaM U TIPaBUIIaM
npeoOpa3oBaHus OyKBEHHBIX BBIPAKEHUH, BKIIIOYAIOIIUX CTETICHH,
pasuKabl;

v BBIUMCIIATh 3HAUYEHUS] YUCIIOBBIX U OyKBEHHBIX BBIpAXKEHUH,
OCYILECTBIISAS HEOOXOAUMBIE IIOJICTAHOBKU U IPe0Opa30BaHus;

v/ pemiath IPOCTEHIIINE HPPAIIHOHATBHBIC YPABHECHHSI.

v CTPOUTH TPAPUKH CTETICHHBIX (PYHKIINH;

v MPUMEHSTH MPOU3BOIHYIO CTENICHHOHN (DYHKITUH K
UCCIICIOBAHHIO (DYHKITHIA;

v MIPUMEHATH TIEPBOOOPA3HYIO CTETICHHON (DYHKIIMH K

BBIYUCJICHUIO OMPCACIICHHBIX UHTCTPAJIOB U HJIOH_[a,Z[eI\/'I
COOTBETCTBYIONTUX (UTYD.
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IHoka3zareabHast 1
Jorapupmmuyeckasi
byHkuun

B pe3syabTate M3ydeHMs TeMbl 00ydaromuecsi JOJLKHbI 3HATh:
v\ HOBbIE TEPMHHBI MAaTEMATHYECKOTO sI3bIKA: IMOKAa3aTelIbHAs
(GyHKIMA, MOKa3aTelbHOE ypaBHEHHE, I0KA3aTelbHOE HEPABEHCTBO,
jJorapupM  uUMcIa, OCHOBaHHE Jorapupma, sorapudmuyeckas
byHKIMsA, JorapudMuUecKoe ypaBHEHHUE, JorapupmMudyecKoe
HEPaBEHCTBO, KCIIOHEHTA, JIOrapupMHUUECKasi KpUBas;

v OCHOBHBIC CBOWCTBa ® Tpaduku JorapupMHUUECKOU |
noKa3zateiabHOl (QyHKIHA;

v dbopmynbl, CBsI3aHHBIE C  TMOHATHEM  Jiorapudma, ¢
i QepeHIIMPOBaHNEM  TIOKA3aTeNbHOM HW  Jorapu(MUYECKO
(byHKIMH.

B pesyabraTre m3yueHusi TeMbl oOy4yawumuecss JOJKHBI YMeThb:
v’ cTpouTh rpadMKu MOKA3aTebHON U JIOrapu(MUUCCKON (BYHKIIUI
CIaHHBIM OCHOBAHUE;

v OIUCBIBATh 1O rpadUKy U B MPOCTEHIINX ClTydasx 1o Gpopmyiie
NOBEJCHUE U CBOMCTBA IOKAa3aTeNbHOW U  Jorapu(pMUUECKOi
GyHKIIHIA;

v BBIMOJIHATE ~ NPeoOpa3oBaHusl  MPOCTEUIIMX  BBIPaKEHU,
BKJIIOYAIOIIUX apU(PMETUYECKHE OIepalul, a TaKKe OIepaluio
norapu(MHUpPOBAHNS,

v pemaTh TOKa3aTelbHble, Jorapu(MUYECKUE YpPaBHCHHS W
HEPAaBEHCTBA, IIPOCTEUINNE CHUCTEMBl ypaBHEHHUH, HECIIOXKHbBIC
YpaBHEHMsI U HEPABEHCTBA, CBOJMMBIE K HUM.

v penaTh ypaBHEHUS, IPOCTEHIIINE CUCTEMBI YPaBHEHUN,
UCTIOJb3Ys CBOWCTBA (PYHKUUHI U UX IpaUKOB;

v MPUMEHSTH MPOU3BOIHBIC MOKA3aTEIbHOM, JOrapuPMHUECKON
byHKIUH K McceA0BaHUI0 (DYHKIINMN;

v MPUMEHSTh MEpBOOOpa3HbIE K BBIUMCICHHUIO OIPEAEICHHBIX
MHTErpajioB U MJIOUIa/Iell COOTBETCTBYIOUIMX QUTYp.

MHororpaHHuKu

B pe3yabTare udydeHunsi TeMbl 00y4arOIIHeCs T0/LKHbI 3HATh:
onpeJieJIeHUs! ABYTPAHHOTO yTila, MHOTOTPAHHUK;
ONpENIETICHUS U CBOMCTBA ITPU3MBIL;

ONPEACIICHUE U CBOWCTBA MUPAMUJIBL;

ONpeACJICHUE U CBOMCTBA YCEUEHHOW MUPAMUJIBI;
(hopMyITBI 17151 HAXOXKIEHUSI 00BEMOB MHOTOTPAHHUKOB.

ASANENENEN
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B pe3yabTaTre m3ydeHuss TeMbl O00ydamomuecsi J0LKHbl YMeThb:
v/ pacnosHaBaTh Ha uYepTeXax M MOJENIAX IPOCTPAHCTBEHHBIE
(GOpMBI; COOTHOCHTH TPEXMEPHBIE OOBEKTBI C WX ONUCAHUSIMH,

U300paKEHUSIMH;

v aHAJIM3UpPOBaTh B MPOCTEHIIMX  CIOydasx  B3aUMHOE
pacroyiokeHrue 0OBEKTOB B IPOCTPAHCTBE;

4 n300paxkaTb OCHOBHbIE MHOTOTPAHHUKH; BBIMOJIHATH YEPTEXKHU
10 YCJIOBUSIM 33/1a4;

v pelaTh IIAHUMETPUUECKHUE U IPOCTEHIINE CTEPEOMETPUUYECKUE

3aladyll HAa HAXOXJACHHE T'€OMETPHUYECKUX BEIHYWH (IJIMH, YTJIOB,
rIomanei, o0beMOB);

v pemaThb NPOCTEHIINE CTEPEOMETPUUECKUE 3aJaud  Ha
BBIYUCIICHUE " J0Ka3aTeIbCTBO C NPUMEHEHHEM CBOMCTB
MHOTOI'PaHHHUKOB;

v CTPOUTH NpPOCTEHIINE CcedYeHus KyOa, NPU3MBI, MUPAMUIbI;

v\ HCTONBb30BaTh MPH  PEHICHHH  CTEPEOMETPHUYCCKHAX  3aj1ad
TIaHUMETpUUecKue (GaKkThl U METO/BL;

v MPOBOANTH [IOKA3aTelIbHBIE PACCYKIEHUS B XOJE PpEUICHHS
3a1au. B pe3yabTare H3ydyeHHs] TeMbl O00y4YarOIIMeCs JAOJIKHBI
HCNOJb30BATH NPHOOPETEHHbIE 3HAHUS M YMEHUS B MPAKTH4YECKOi
nesiTeJIbHOCTH M NMOBCEHEBHOM KU3HU IS

v UCCIeIOBaHUS (MOJCIMPOBAHUSA) HECIOKHBIX MPAKTUYECKUX
CUTyalllii Ha OCHOBE M3YUYEHHBIX OPMYIT U CBOUCTB QUTYD;
v BBIUMCIIEHUS 00BEMOB u IIomaaei MMOBEPXHOCTEN

MMPOCTPAHCTBCHHBIX TCII npu peIICHUN MPAKTUYCCKUX 3aaa4,
UCTIONB3Ysl TMPH HEOOXOAMMOCTH CIPAaBOYHMKH M BBIYUCIUTEIbHBIC
YCTPOICTBA.

Tena Bpamenus

B pe3yabTrate u3yueHusi TeMbl 00y4Yaronuecs 10KHbI 3HATH:

4 OTIpENICJICHUs] W CBOWMCTBA TEN BpAIICHUS IHJIMHIPA, KOHYCa,
cdepsl U mapa;

4 (bopMyIIBI 11T HAXOXKACHUS TUTOIIAIeH TIOBEPXHOCTH IIHITHHIIPA,
KOHYCa U I1apa;

v (hOopMyJITBI 1711 HAXOXKICHUST 00BEMOB.

B pe3yibTaTe u3yYyeHHs] TeMbl 00y4aroluecsi JOJKHbI YMeTh:
v/ pacrio3HaBaTh Ha dYepTeXaxX M MOJECIAX TMPOCTPAHCTBCHHBIC
(GOpMBI; COOTHOCHUTH TpEXMEpPHBIE OOBEKTHI C WX OIHCAHHIMH,

HU300paKCHUSIMH,

v aHaJIM3UPOBaTh B MOPOCTEHIIMX  CIOy4asx  B3aMMHOE
pacrookeHnue 00bEKTOB B IPOCTPAHCTBE;

v n300pakaTh OCHOBHBIE KPYTJIbIC TEJNa; BBIOIHATH YSPTEKH IO
YCJIOBUSIM 337134,

4 peliath MIaHUMETPUYCCKHE M IPOCTEHIITIE CTEPEOMETPUICCKUE

3a1a4 Ha HaXO0XICHHUC FGOMeTpI/I‘-IeCKI/IX BCIIMYNH ()IJ'H/IH, er'IOB,
omanei, 00beMOB);

v pewiaTth MIPOCTEUILNE CTEPEOMETPUYECKUE 3a7a4yd Ha
BBIYHCIICHHE U JI0Ka3aTeIbCTBO C IIPUMEHEHUEM CBOWCTB TEIl
BpaLICHUS;

v CTPOUTH NPOCTEUIINE CeYeHUs KyOa, NPU3MBI, MUPAMUIBI;

v\ HCIOJIb30BaTh IIpr pCIICHUN CTCPCOMETPHUICCKUX 3aJa4
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IUITAHUMETPUUYECKUE (PAKTHI U METOBI;
v IIPOBOJIUTH JIOKA3aTEJIbHBIE PACCYXKICHHUS B XOJE pEUICHUS
3a1a4.

JJ1eMeHThI

KOMOMHATOPHUKH,
MaTeMaTH4eCKOoM

CTAaTUCTUKHU

TEOPUH BEPOATHOCTEH

u

B pe3yibraTe H3y4eHUs] TeMbl O0y4YarOIIHeCs] JOJKHBI YMeETh:
v\ pemiath NpOCTEHINME  KOMOMHATOPHBIE — 3aJa4d  METOJOM
nepedopa, a TaKkKe ¢ UCTIOIB30BAHNEM U3BECTHBIX (POPMYT;

v/ BBIYMCIIATH B MPOCTEHIINX CIIydYasx BEPOSTHOCTH COOBITHI Ha
OCHOBE TIOJICYETA YHCIIa CXO/IOB.

YpaBHeHust
HEPABEHCTBA

u

B pe3yabTaTte H3ydeHUsi TeMbl 00y4dalollHecsi JO0JKHbI yMeTh:
v\ pemiaTth palyoOHaIbHBIE, MOKA3aTelbHBIE M JIOTapH(PMHUUECKUE
YpaBHEHHMsSI W HEPAaBEHCTBA, MPOCTEHUIINE HPpPALMOHAIBHBIE H
TPUTOHOMETPUUECKUE YPAaBHEHU, UX CUCTEMEI,

v COCTaBJIATh YpaBHEHUS U HEPABEHCTBA II0 YCIOBHUIO 3aJa4H;
v\ HCIOJB30BaTh Ui MPUOIMXKEHHOTO PpEIICHUS ypaBHEHHH U
HEPAaBEHCTB IrpaUuecKuii METOI;

v n300paxaTh HAa  KOOPAWHATHOW IUIOCKOCTH  MHOXECTBa
pEeLICHU MPOCTENIINX YPABHEHUN U UX CUCTEM.

DJIeMeHTHI TeOpHuH

MHOKECTB H

MaTeMATHYeCKOM

JIOTUKH

B pe3yabTare n3yueHusi TeMbl 00y4aomuecs J01KHbI YMETh:
v 3azaBaTh MHOKECTBA IEPECEUEHUEM U XapaKTEPUCTHUECKUM
CBOMCTBOM

v Haxonuth nepeceuenue, 00beAMHEHNE MHOKECTB.

v PacrioznaBaTh UCTMHHOE, JIOKHOE YTBEPKJIECHUE, OIINOKU B
YTBEPKICHUSIX.

v CrpouTh Ha YUCIOBOM NPSAMOI MOAMHOXKECTBA YUCIOBOTO
MHO>KECTBA.

Jl1g TeKyniero KOHTPOJs YCIIEBAEMOCTH 10 JTUCHUIUIMHE MaTemaTtuka NPUMEHSIOTCS METObI
KOHTPOJIs: YCTHBIM ONpoc, MHMCbMEHHBIN OIpPOC YCTHBIN onpoc B (hopme PppoHTanbHOI Oecelbl,

OTBCTOB HAa BOIIPOCHI.

MUCHMEHHBIA Ompoc B ¢dopMax TECTUPOBAHHUS, MPAKTHUECKHE 3aHITHUS (pacueTHbIC 3a/lay),
3aIaHuil TpaduuecKkoro xapakrepa, B (popMe MHAWBUIYyATHHOM JOMalIHed paboThl (pacyeTHBIC

3a/1aHuA).

IIpumepHBbIii IepedeHb BONMPOCOB VIS IK3aMeHa 1o y4eOHoi Aucuuninie MaremaTuka

O 0 1O N B W —

aaredpa HayaJjia aHAJN3a, TeOMeTPH:

. Kopenb HatypanpHOl CTENEHU U3 YHCIIA, €70 KOPEHb.

. CTeneHsp ¢ palMOHAIBHBIM IIOKA3aTelIeM, €€ CBOMCTBA.

. Pelienne TpuroHoMeTpruUECKUX YpaBHEHUM

. UppanmonaiibHble ypaBHEHUs, METO/IbI UX PELICHUSI.

. [loka3zarenpHbIC YpaBHEHUSI, METObI UX PEIICHUS.

. Jlorapudwm, cBoticTBa morapugma.

. CobObITHE, BEPOSTHOCTH COOBITHS, CIIOKEHHE , YMHOKEHHE BEPOSITHOCTEH.
. [Ipon3BonHas PyHKINH, €€ TEOMETPUYCCKIHA U (PU3NIECKUN CMBICIT.

. [IpumeHnenne Mpou3BOIHOM K TOCTPOEHHUIO rpaduka PyHKITUH.

10.ITepBooOpa3zHasi, TabauIa IEPBOOOPA3HBIX.
11.ITpusma, ee anemeHThI, BUABI. [ 1101116 MOTHOM MTOBEPXHOCTH.
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12.ITupamuna, ee 3eMeHThI, BUABL. [11011aas moIHON TOBEPXHOCTH.
13.Konyc, ero anemenTsl, BUbl. [1omanp noiaHoi noBepXHOCTH.
14 . unusap, ero 3JeMeHThI, BUABL. [11omaas mojHo# MOBEPXHOCTH.

15.1ap, ero anemMeHTsl, BUbI ceueHui. [1n01aap momHoNl MOBEPXHOCTH.

16.I1pssMOyTOJIbHBII MapaieNenuie]], €ro 31eMEHThI, CBONCTBA.
17.Ilpu3zma, ee aneMeHThl, BUAbl. O0beM.

18.ITupamuna, ee 3neMeHThl, BUAbL. O0beM.

19.Konyc, ero anemeHTsl, BUAbL. O0BEM.

20.1{uuHp, ero 3JIeMeHThI, BUIbsl. O0beM.

21.1ap, ero aneMeHTsl, BUAbI ceueHuid. O0beM.

22 .Ky®0, ero ajieMeHThbl, CBOMCTBA.
23.ITpakTUKO-OpUEHTUPOBAHHEIC 33141
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