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1. IACHIOPT PABOYEM IMPOT'PAMMBI YUEBHOM JIUCIATLIMHBI

1.1. Ob6aacTh NpuMeHeHHsI POrPAMMbI

Pabouast mporpamma yuyeOHOM AuCHMIUIMHBI «MaTemaTuka» pazpaboTaHa JJis
cTyAeHTOB crnenuanbHoCcTH 43.02.10 TypusmM Ha OCHOBE HNPUMEPHOU IMPOrpamMMBbl
oOmieoOpazoBaTeNnbHON y4eOHONM AMCHUIUIMHBL «MatemaTuka: aiaredpa U Hayaia
MaTEMaTUYECKOTO aHaju3a; reoMeTpus» sl MpodecCuOHaIbHBIX 00pa30BaTEIbHbIX
opraHu3anui, pekoMeHAoBaHHONW dDenepasbHbIM TOCY/IAPCTBEHHBIM aBTOHOMHBIM
yupexaeHuem «denepanbHblii HHCTUTYT pa3BUTHs oOpazoBanusy (PI'AY «DUPOy)
B KayeCcTBE MPUMEPHOI MPOrpaMMbl AJIsl peain3alii OCHOBHON Mpo¢eCCHOHATBEHON
oOpazoBarensHOi mporpammbl CIIO Ha 6a3ze ocHOBHOTO 00IIEro oOpa3oBaHUS C
noJiyueHueM cpeanero oobmero odpazosanus. [Ipotokon Ne 3 ot 21 wmrons 2015 1.
Peructpanunonnsiii HoMep peneHsuu 377 ot 23 uronsa 2015 r. ®I'AY «DUPO» ¢
yuetoM [IpumepHOli OCHOBHOM 00pa30BaTENIbHOM MNPOrpPAMMBI CPEIHETO OOIIEro
oOpa3zoBaHus, OJI00peHHON pernieHueM ¢eaepaIbHOr0  Yu4eOHO-METOIUYECKOTO
oOBeMHEHUs 10 001eMy 00pazoBanuto (MpoTokoi oT 28 utoHs 2016 r. Ne2/16-3).

1.2. MecTo y4eOHOI TUCUMIIIMHBI B CTPYKTYpe NPOrpaMMbl MOATOTOBKH
CHEeNMATUCTOB CPeHero 3BeHa:

VyeOHas MUCHUILIINHA «MaremaTtukay M3y4aeTcs B MUKJIIE
00111e00pa30BaTeNIbHBIX JUCIUIUINH, (POPMUPYEMBIX U3 00S3aTEIBHBIX MPEAMETHBIX
obonacteit ®I'OC cpennero obmero obOpazoBaHus, s crnenuanbHocTH 43.02.10
Typusm. Uzyduenne muctumauasl [1/.01 Maremarrka HEOOXOAMMO JJII OCBOCHHS
nocnenyromieit nuciunanasl EH.03 MaTtematuka.

1.3. lesqn 1 3a1a4u y4eOHOI JMCHUIIMHBI — TPEOOBAHUS K Pe3yJIbTATaM OCBOCHMS
AUCHMILIUHBI:

Heap aucuumiIuHbl: GOpPMHUpPOBAHHE MPEICTABICHHA O MaTeMaTHKE Kak
YHHUBEPCAJIHbHOM SI3BIKE HAYKH, CPEICTBE MOJCIUPOBAHMS SIBJICHHUI W MPOIECCOB, 00
U7CSIX U METOJaX MaTeMaTHKH.

3agayu AMCUMIIMHBIL:

— OBJIQJICHUE MAaTEMaTHUYECKUMH 3HAHUSMHU U YMEHHUSIMH, HEOOXOAUMBIMU B
MOBCEIHEBHOM JKMU3HHU, I U3YUCHHSI CMEKHBIX €CTECTBEHHOHAYYHBIX IUCHUIUIMH Ha
0a30BOM ypOBHE M JUCHUUIUIMH MPO(PECCHOHAIBHOTO UMWKIA; AJIs MOJyYeHUs
oOpa3oBaHusi B 0O0jacTsX, He TpeOymoIMX YIIIyOJEeHHOW MaTeMaTHueCKOn
MOJITOTOBKH;

— pa3BUTHE JIOTHYECKOTO MBIIIICHHUS, MPOCTPAHCTBEHHOTO BOOOpaKCHHMS,
AITOPUTMHUYECKON KYJIBTYPhl, KpUTHYHOCTH MBIIINIEHUSI HA yYPOBHE, HEOOXOAMMOM
J1s1 Oy mymiet mpodecCUOHAIBHOU IeSITEIbHOCTH;

— BOCIUTAHHE CPEICTBAMU MATEMAaTHKH KYJIbTYpbhl JUYHOCTH, MOHUMAHMUS
3HAaYUMOCTH MAaTeMaTHKH [Js HAay4YHO-TEXHHYECKOro TIporpecca, OTHOIIECHHUS K
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MaTeMaTHKe, KaK K 4YacTh OOIIEYENIOBEYECKOM KYyJIbTYypbl Yepe3 3HAaKOMCTBO C
UCTOpUEH MaTeMaTHKH;

— paclIMpeHHe W CHCTeMaTu3alus OOIIUX CBEACHUHN O (YHKUHUAX, U3yUYCHUE
HOBBIX KJIACCOB 3JIEMEHTAPHBIX (PYHKIINN;

— pacmIUpeHHe ¢ COBEpIICHCTBOBAHWE MAaTEMaTHYECKOro  arrmapara,
c(OpMUPOBAHHOTO B OCHOBHOM HIKOJIE;

— O3HaKOMJIGHHE C JJeMEeHTaMu JAUPPEpeHINaTbHOIO HUCUYHUCICHHUS Kak
anrmapaToM UCCIIeoBaHus (YHKIUN, pelIeHus TPUKIIaIHbIX 3a/1a4;

— W3y4YCHHE CBOMCTB MPOCTPAHCTBEHHBIX Tel, (OPMUPOBAHHE YMEHHUS
IPUMEHSTH 3TH CBOICTBA ISl PEeUICHUs IPAKTUIECKUX 3a/1a4;

— paculupeHue W yriayOsieHue NpeACTaBICHUH O MAaTEeMAaTHUKE KaK 3JIEMEHTe
YeJIOBEYECKON KyIbTYpPhI, O IPUMEHEHUH €€ B MPAKTUKE;

— COBEpIICHCTBOBAHWE WHTEJUICKTYAIbHBIX U PEYEBBIX YMEHHUA IyTeM
Pa3BUTHSA JOTMYECKOTO MBIIUIEHUS, 000TallleHe MaTeMaTHIYECKOIO S3bIKA.

1.4 IlepedyeHb NIIAHUPYEMBIX Pe3yJbTATOB 00yUYeHHs MO IUCIHHUIINHE (MepeYeHb
(popMupyeMbIX KOMIIETEHIIM )

OcBoeHue  coaepkanusi ~ y4eOHOM  JuCHUILIMHBI  «MaTtemaTtukay
o0ecnieunBaeT JOCTUKEHUE CTYJCHTAMHU CIEAYIOLUX Pe3yibnamos.

JUYHOCMHDbBIX .

— c(hopMUPOBaHHOCTH TPEACTABICHHH O MaTeMAaTHKE KaK YHHBEPCATbHOM
SI3BIKE

— HAyKH, CPEJICTBE MOJCITMPOBAHUS SIBJICHUH U MPOIECCOB, HCSIX U METOJIaX
MAaTEMaTHKH;

— TMOHMMaHHWE 3HAYMMOCTH MaTEeMaTHMKH JUISI  HAyYHO-TEXHHUYECKOTO
nporpecca, CGOPMHUPOBAHHOCTh OTHOIICHUS K MaTeMaTHKe Kak K 4YacTu
00IIeYeIOBeYECKON KyIbTYphl Uepe3 3HAKOMCTBO C UCTOPHUEH Pa3BUTHS MAaTEMAaTHKH,
DBOJIIOIMEN MAaTEMATUYECKUX UJIEH,

— Ppa3BHUTHE JIOTUYECKOTO MBIIIJICHUS, MPOCTPAHCTBEHHOTO BOOOPaKCHUS,
ANTOPUTMUYECKON KYJIbTYPhl, KpUTUYHOCTH MBINUICHUS Ha yYpPOBHE, HEOOXOIUMOM
st Oyayiient npodecCuoHanbHOM NESITENHbHOCTH, JIJIsl IPOIOJKEHUsT 00pa3oBaHusl U
caM0o00Opa30BaHMUs;

— OBJAJCHHC MaTEeMaTWYCCKUMH 3HAHWSIMH U YMCHHSIMH, HEOOXOJIMMBIMHA B
MTOBCEHEBHOM XKHU3HHU, JIII OCBOCHHS CMEXHBIX €CTECTBCHHO-HAYYHBIX JUCITUILUIHH U
JTUCITUTIINH TPOQPECCUOHANBHOTO IUKJIIA, JIJIS MOJy4deHus oOpa3oBaHMsl B 00OJACTSX,
HE TpeOyroluX yriayOJeHHOH MaTeMaTHYeCKON MOATrOTOBKHY;

— TOTOBHOCTb M  CIIOCOOHOCTh K OOpa3oBaHHMIO, B TOM  YHCJC
caM0o0Opa30BaHMUI0, Ha TPOTSHKCHUM BCEHM JKHU3HHU, CO3HATCIBHOE OTHOIIEHHE K
HEIMPEPBIBHOMY O0Opa30BaHUI0 KaK YCJIOBHIO YCICIIHOW MPOQPECCHOHAIBHON M
OOIIEeCTBEHHOM ICATEIIHLHOCTH;



— TOTOBHOCTh M CIHOCOOHOCTH K CaMOCTOSITENIbBHOM TBOPYECKOH H
OTBETCTBEHHOM JIESITENBHOCTH;

— TOTOBHOCTH K KOJIJIEKTUBHOM pabOTe, COTPYAHHUYECTBY CO CBEPCTHUKAMHU B
o0Opa3oBaTenbHOM, OOIIECTBEHHO TOJIE3HOM, YIeOHO-UCCIIeI0BATEIBLCKON, TPOCKTHOM
U JPYTUX BUJAX JACSITEIbHOCTH;

— OTHOIIEHHWE K TMPOPECCHOHATHPHOU JEATEILHOCTH KaK BO3MOXKHOCTH
y4acTus B peneHnn JNYHBIX, OOIIECTBEHHBIX, roCyJ1apCTBEHHBIX,
oOIIIeHAIIMOHAIBHBIX MPOOJIEM;

Memanpewnemublx:

— YMEHHE CAMOCTOSITEIbHO OINPEAENATh LEIN AEATEIBHOCTH U COCTABIIATH
IUIaHBl  JCSATENBHOCTH; CAaMOCTOATENIBHO  OCYIIECTBIISIT, KOHTPOJHUPOBATh W
KOPPEKTUPOBATh JACATENBHOCTD;, HCIOJIb30BaTh BCE BO3MOXHBIE PECYPCHI IS
JOCTHKEHHSI MIOCTABJICHHBIX LIEJIE U pealn3aluu IJIaHOB JIESTEIbHOCTH; BHIOMPATH
YCHEIIHbIE CTPATETUU B PA3JIMYHBIX CUTYaLIHSIX;

— yMEHHUE IMpPOJIYKTUBHO OOIIATbCI M B3aUMOJEHCTBOBATH B MPOLECCE
COBMECTHOM AESATENbHOCTH, YUYUTHIBATh MO3ULIUU IPYTUX YYACTHUKOB JEATEIBbHOCTH,
3¢ (deKTUBHO pa3peniaTb KOH(PIUKTHI;

— BJAJICHUE HaBbIKAMU I103HABATEIBHOW, Y4E€OHO-HUCCIEIOBATEIbCKON U
IPOEKTHON JEsITeNbHOCTH, HaBBIKAMU pa3pelieHus MpolJeM; CIOCOOHOCTh U
TOTOBHOCTh K CAMOCTOSITEJIBHOMY IOMCKY METOJOB PEIICHMS NMPAKTUYECKHX 3a]ad,
MPUMEHEHUIO PA3IMYHBIX METO/IOB [TO3HAHMS;

— TOTOBHOCTh M CIHOCOOHOCTH K CaMOCTOSTEIbHONW HWH(OpMAMOHHO-
MO3HABATEJIbHON JEATEIbHOCTH, BKJIIOYas YMEHHE OPHUEHTHUPOBATHCS B PA3ITMUYHBIX
UCTOYHHUKAX MHGPOpMAIMK, KPUTUYECKH OLEHHUBAaTh W  HMHTEPIPETUPOBATH
uH(pOpMaIMIO, TOJTYYaeMYI0 U3 Pa3InYHbIX HCTOUHUKOB;

— BIJIQJICHUE S3BIKOBBIMU CpPEJICTBAMM: YMEHHE SICHO, JIOTHYHO W TOYHO
U3JIaraTh CBOIK TOUYKY 3PEHHUs, UCIIOJIb30BATh aJ€KBaTHBIC S3bIKOBBIE CPEACTBA;

— BJAJE€HUE HaBbIKAMM [IO3HABATEJbHOM pe(dIeKcuu Kak OCO3HaHUs
COBEpILIAEMbIX JEHCTBUA M MBICIUTENbHBIX MPOLECCOB, WX pE3yJbTaTOB U
OCHOBAHMH, TPaHUI] CBOErO 3HAHMS M HE3HAHMs, HOBBIX MO3HABATEIbHBIX 3a/lady U
CPEICTB ISl UX JOCTHIKEHHS,

— LENEeYCTPEMJIEHHOCTh B NOMCKax U TOPUHATUM  PEUICHUH,
COOOpPA3UTENBHOCTh U MHTYHUIUS, PA3BUTOCTh MPOCTPAHCTBEHHBIX MPEACTABICHUH;
CHOCOOHOCTH BOCIIPUHUMATD KPACOTY M TAPMOHHUIO MUPA;

npeoMemHuIxX:

—  ¢hOpMUPOBAHHOCTh IPEACTABICHUH O MaTeMaTHKE KaK YacTH MHPOBOM
KYJbTYpbl U MECTE MAaTeMAaTHUKU B COBPEMEHHOW IMBUJIU3AIUHU, CIIOCOOAX OMUCAHUS
SBJICHUH PEajlbHOTO MHUpPA Ha MAaTEMAaTUYECKOM SI3BIKE;



— c(pOPMHUPOBAHHOCTh MPEJACTABICHUH O MaTEeMAaTHUYECKUX IOHATUAX Kak
BAKHEMIIMX MATEMAaTUYECKUX MOJEIAX, MO3BOJAIOIIMX ONUCHIBATH WU H3ydaTb
pa3Hble MPOLECCHl W SABJICHUSA; IOHMMAHUE BO3MOYKHOCTH aAKCHOMATUYECKOTO
MOCTPOEHUSI MATEMAaTUYECKUX TEOPUH,

— BIJIQJICHUE METOJAaMHU J0Ka3aTeJIbCTB M AITOPUTMOB PELICHUS, YMEHHE HUX
IIPUMEHSATH, IPOBOJUTH JOKA3aTEIbHBIE PACCYKICHMS B XOJ€ PELICHUS 3a/1a4;

— BIJIQJICHUE CTaHAAPTHBIMM IIpUEMaMU pPCEIICHHS pAalUOHAIBHBIX U
UPpALMOHAIBHBIX, TOKA3aTEIbHbIX, CTENEHHBIX, TPUTOHOMETPUUECKUX YPABHEHUU U
HEPaBEHCTB, UX CUCTEM;

— HCIIOJNB30BAaHHWE TOTOBBIX KOMIIBIOTEPHBIX IIPOIPaMM, B TOM YHCIIE IS
IIOMCKA ITyTH PELIEHUS ¥ WUTIOCTPALUN PEIICHNs] YPAaBHEHUH U HEPaBEHCTB;

— Cc(pOPMHUPOBAHHOCTh  MPEACTABIEHUH 00  OCHOBHBIX  MOHSTHSX
MaTeMaTUYECKOr0 aHajau3a U HUX CBOMCTBAX, BJIAJICHUE YMEHUEM XapaKTEPU30BATh
noBeAeHue (PYHKIMH, HCIOIb30BAHKNE MOJYYEHHBIX 3HAHUU JIJISl OMCAHUS U aHAJIM3a
peanbHBIX 3aBUCUMOCTEN;

— BIJQJICHUE OCHOBHBIMU IIOHATUAMM O IUIOCKUX M IPOCTPAHCTBEHHBIX
reOMETPUUYECKUX (PUTypax, X OCHOBHBIX CBOMCTBAX;

— c(hOpPMHUPOBAHHOCTh YMEHHS pacro3HaBaThb F€OMETpUYECKHE (DUTypHl Ha
YyepTekax, MOJIEISAX U B PEAJIbHOM MHUPE;

— TMPUMEHEHHE M3YyYEHHBIX CBOMCTB r€OMETpUUYECKUX QUryp u popmyin s
peneHns reOMETPUYECKUX 3a1a4 M 3a]1a4 C MIPAKTUYECKUM COJICPKAHUEM;

— c(opMUPOBAHHOCTh MPEICTABIECHUN O MpoOIeccax U SBICHUSAX, UMEIOIIUX
BEPOSTHOCTHBI XapaKTep, CTATHCTUYECKUX 3aKOHOMEPHOCTSAX B PEATBHOM MUDE,
OCHOBHBIX IOHATHUAX 3JIEMEHTAPHON TEOPHUH BEPOSITHOCTEN;

— YMEHUH HaXOAWTh U OLICHUBATh BEPOSITHOCTH HACTYIUIEHUS COOBITUH B
IIPOCTEHIINX IPAKTUYECKUX CHUTYALHSIX U OCHOBHBIE XAPAKTEPUCTUKU CIy4alHBIX
BEJINYNH,;

— BJIQJICHUE HABBIKAMM HMCIIOJIb30BaHUS I'OTOBBIX KOMIIBIOTEPHBIX MPOIPAMM
IIPU PEIICHUY 3a/1a4.



2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JJUCHUTLJIAHBI

2.1. O0beM y4yeOHOV JTUCUUIJIMHBI U BUAbI Y4eOHOH padoThI

Buj yueOHoit padoThl

Konuuecmeo uacoe

MaxkcumasnbHasi yueOHasi Harpy3ka (Bcero) 360
Oos3aTenbHas ayauTopHas yuyeOHas 242
Harpy3ka (Bcero)
B TOM YHCIJIE:
3aHATHS JIEKLIMOHHOTO TUIIA 118
MIPAKTUYECKHE 3aHATHS 124
CaMmocrosiTeibHAsi paGoTa o0ydarouierocs 106
(Bcero)
B TOM YHCIIE:
BHeaynuropHas camocrosiTenbHas paboTa 106
Koncynbranuu 12

Ilpomesrccymounan ammecmayus 8 ghopme:

1 cemecTp — nmud.3auer

2 CCMCCTP — DK3aMCH

. Bcero CemecTpsl
Bun yuebHoli paboThl 4ACOR 1 5
YueOHasi HArpy3Ka (Bcero) 360 96 264
AyIuTOpHBIE 3aHATHSA (BCEro) 242 64 178
B ToMm uncne:
3aHATH JIEKIITMOHHOI'O THUIIA 118 32 86
MIPAKTUYECKUE 3aHIATHUS (TPAKTUKYMBI) 124 32 92
nabopaTopHbIe 3aHATUS -
CamocrosiTesqbHasi padora (Bcero) 106 26 80
B TOM YHCJIE:
Kypcosas paboma - - -
Pegepam 20 8 12
Camocmosmenvhas 6neayoumopHas paboma 6 6uoe
OOMAWHUX NPAKMUYECKUX 3A0aHUll, UHOUBUOYATbHBIX
. 86 18 68
3a0aHUll, CaMOCMOAMENbHO20 No0bopa U U3YYeHUs
OONOIHUMENbHO20 MEeOPEeMULeCKo20 Mamepuaid
Koncynpranun 12 6 6
[TpomexxyTounas arrectanus (dK3amMeH/3auet/nud.3a4uer) mud.3auer | dK3aMeH
OO61mas TpyJ10eMKOCTh 360 96 264




2.2 CTpyKTypa TUCUMIJIMHBI:

KoauyecTBO ayIMTOPHBIX YaCOB Camocrost-
TeJbHasi padoTa
o0yuarouierocst
Teoperu-
HanmenoBanue paznenon IIpakTHyec- (uac.)
Bcero Yyeckoe
KHe 3aHSITUA (B T.4.
o0yueHue
KOHCYJIbTAIIUH)
1 2 3 4 5

Brenenue 2 2 - -
Anrebpa 36 14 22 20
VYpaBHEHMS U HEpaBEHCTBA 28 12 16 4
OCHOBBI TPUTOHOMETPUHU 32 16 16 10
OYHKIHNH, UX CBONCTBA U rpaduKu 18 8 10 10
Hayana maTemarnueckoro anaausa 38 22 16 10
Kombunaropuka, cratuctuka u Tteopus | 24 12 12 20
BEPOSITHOCTEN
['eomeTpus 64 32 32 32
Koucynpranumn 12
Bcero no pucuuminne 242 118 124 118
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2.3. TemaTnuyeckuii JIaH U coJepKaHue YUeOHOMN JUCIHIINHBI

HaumenoBanue pasgesoB u | Cogep:kaHue yueOHOIro MaTepuasa, JjadoparopHble padoThbl U NPaKTHYeCKUe 3aHATHsA, | O0bem Yposenn
TeM caMoCTOsITe/IbHAsI padoTa 00y4aroIMXcst 4acoB OCB(:[eHH
1 2 3 4
Beenenue Coaepixanue yueOHOIro MaTepuasa
Martemartuka B Hayke, TEXHUKE, SKOHOMHUKE, HH(HOPMAITMOHHBIX TEXHOJIOTHSIX U 2 1
[IPaKTUYECKON AesTenpHoCTU. Llenu u 3a1aun n3ydyeHus MaTeMaTUKU IpYU OCBOEHUU
npodeccuit CIT1O u cnenmansuocreii CI10
Pa3nen 1. Anredpa 56
Tema 1.1. Pazsutne noustus o | Conep:xkanue yueOHOro matepuasa 9 1
YHCIIE [lenbie 1 panoOHANIbHBIEC YKCIIa. [[eiCTBUTEIbHBIC YHCIA.
Coaepixanue yueOHOIro MaTepuasa 5 1
[TpuOnmxeHHbIE BBIYUCICHUS.
IIpakTHYecKkHe 3aHATHSA:
ApudmeTrnueckue IEHCTBUS HAJl YMCIaMH, HaXOXKICHUE MPUOIMKEHHBIX 3HAYCHHH 2 2
BEJIMYMH U TOTPEIIHOCTEN BBIYUCICHUHN (a0COMIOTHOM U OTHOCUTENBHON), CPaBHEHHE
YHCJIOBBIX BbIpAXKEHUM
IIpakTHYecKkHe 3aHATHSA:
Apubdmerndeckre IeHCTBUS HAJl YUCIAMU, HAXOKICHHUE MPUOTUKEHHBIX 3HAUSCHUI
BEJIMYMH U TOTPEIIHOCTEH BBIYUCICHUHN (a0COMIOTHOM U OTHOCUTENHHON), CPaBHEHHE 2 2
YHUCJIOBBIX BBIPAKEHUM
Conep:kanue y4eOHOIro MaTepuaa 9 1
KomM1iekcHele yncia.
Tema 1.2. Kopuu, crenenu u Coaeprxanue yueOHOro MaTepuaa
J0rapHpMBI Kopnu u crenenu. Kopau HaTypaibHOM CTENIEHH U3 YHUCIIA U UX CBOMCTBA. 2 1
IIpakTuyeckue 3aHATHS: 5 5

Briuncienne u cpaBHEHHE KOpHE. BrimosiHEHWE pacdyeToB ¢ pagukaiamu. PermeHue
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HMPPALMOHAIIBHBIX YPABHEHUM.

Conep:xanue yueOHOro MaTepuaJia
CreneHu ¢ palMOHAJIBHBIMH TOKa3aTeNAMU, WX cBoiicTBa. CTeneHu ¢ ACHCTBUTEIbHBIMU
nokasarensiMu. CBOMCTBA CTENEHU C ACMCTBUTEIbHBIM MTOKa3aTeIeM

IIpakTuyeckue 3aHATHS:
CpaBuenue cremneneil. [IpeoOpa3zoBanue BoIpaKeHUHN, COJIEPKAIINX CTEICHH

IIpakTH4yecKkue 3aHATHS:
Pemrenue nokasaTenbHbIX ypaBHEHH. Pelienre npukiiagHbIxX 3a1a4

Coaep:xanue yueOHOro MaTepuaJia

Jlorapudm. Jlorapudm grcna. OCHOBHOE JIoTapru(pMHUIECKOE TOXKIECTBO. JlecsaTuaHbIe 1
HaTypanbHble norapudm. [IpaBumna neiictBuii ¢ norapudmamu. [lepexon k HOBOMyY
OCHOBAHUIO

IIpakTHYecKkHe 3aHATHSA:
Haxoxxnenue 3nauenuii sorapudma 1o npou3BoIbHOMY OCHOBaHUIO. [Iepexo oT ogHOrO
OCHOBAHMS K IPYrOMY.

IIpakTHYecKkHe 3aHATHSA:
Brruucnenue u cpaBHeHue orapudma

IIpakTHYecKkHe 3aHATHSA:
JlorapudmMupoBaHue ¥ MOTCHIITUPOBAHKUE BBIPAKECHUH.
Pemienue norapupMudeckux ypaBHEHHH

IIpakTHYeckHne 3aHATHSA:
Pemienue norapupMuueckux ypaBHEHHH

Conep:xanue yueOHOro MaTepuaJia

[IpeoOpa3oBanue anredpandyeckux BoipakeHuil. [I[peoOpa3oBanue panrioHalbHbIX,
WPPaIMOHATLHBIX CTETIEHHBIX, OKA3aTeNbHBIX U JIOTapHU(PMUIECKIX BBIPAKCHHM

IIpakTHYeckHne 3aHATHSA:
[TpuGnnKeHHbIe BEIYUCIICHUS U PELICHUs IPUKJIIaIHBIX 3a/1a4

KonTpoabHas padora Ne 1: «KopHu, crenenu u jjorapugmbi»

CamocrosiTesibHas padora:
BBINOJHEHUE JOMAIIHUX 3aJlaHui 10 pa3aeny 1

20

12




IIpumepHasi TeMaTHKA BHeAYyIMTOPHOI CAMOCTOSITEIbHOMH PadoThI
Hanucanue pedeparos:

HenpepriBable 1podu

IlpuMeHeHNe CJI0KHBIX MPOIEHTOB B pacyerax

Pa3znen 2. YpaBHeHus u

HEPABEHCTBA >0
Tema 2.1. YpaBHeHus u Coaepixanue yueOHOIro MaTepuasa
CHCTEMBbI ypaBHCHUH VYpaBHeHHUs U cUCTEMBbl ypaBHEHUH. PanimoHanbHble, MppallMOHAIbHBIE, TI0KA3aTENbHbIC U 2
TPUTOHOMETPUYCCKHE YPABHEHUS U CUCTEMBI.
Coaep:xanue yueOHOro MaTepuaJia
VYpaBHeHUs U cUCTEMbl ypaBHEHUH. PallnoHanbHble, HPpallMOHAIIBHBIE, I0KA3aTEIbHbIE U 2
TPUTOHOMETPUYECKNE YPABHEHUS U CUCTEMBI.
Coaep:xanue yueOHOro MaTepuaJia
OcHOBHBIE PUEMBI UX pelieHus (Pa3I0KeHUE Ha MHOKHUTENH, BBEJCHIE HOBBIX 2
HEU3BECTHBIX, MOJACTAHOBKA, TpadUuecKuii METO)
Coaep:xanue yueOHOro MaTepuaJa
OcHOBHBIE TIPUEMBI UX pelIeHUs (Pa3I0KEHHE Ha MHOKUTENH, BBEIEHUE HOBBIX
HEU3BECTHBIX, TIOJICTAHOBKA, rpaduueckuil MeTo). PABHOCHMIIBHOCTH ypaBHEHHH, 2
HEPaBEHCTB, CUCTEM
IIpakTHYeckne 3aHATHSA: 5
Kopuu ypaBHenuii. PaBHocunbHOCTh ypaBHeHHi. [IpeoOpa3oBanue ypaBHEHUH
IIpakTHYecKkHe 3aHATHSA: 2
OCHOBHBIE IPUEMBI PEIICHUST YPAaBHEHUI
IIpakTu4yeckue 3aHATHSA: 9
Pemrenue cucreM ypaBHeHUM
IIpakTHYeckHne 3aHATHSA: 5
Pemenue cucrem ypaBHEeHHI
Tema 2.2. HepaBeHcTBa Coaeprxanue yueOHOro MaTepuaa 2

PaHI/IOHaJ'IBHBIe, HppauOHAJIBHBIC, IMTOKA3aTCIIBHBIC 1 TDUT'OHOMETPHUICCKUC HEPABCHCTBA.
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OCHOBHEBIE IMPUEMBI UX PCHICHUSA

Conep:kanue y4eOHOro MaTepuaa

PanyonanbHele, nppalyoHalbHble, IIOKA3aTelbHbIE U TPUTOHOMETPUUECKUE HEPaBEHCTBA. 2
OCHOBHBIE IPUEMBI UX PELICHUS
IIpakTuyeckue 3aHATHS: 5
Vcnonb3oBaHue CBOMCTB U rpaguKoB (DYHKIMH U1 peleHusl ypaBHEHUH U HEpaBEHCTB
IIpakTnyeckue 3aHATHA: 2
Vcnonp30BaHue CBOMCTB U IrpauKoB (PyHKIMIH 115 pelIieHusl ypaBHEHUH U HEPaBEHCTB
KonTtpoJsbHas padora Ne 2: «YpaBHeHUs] H HEPABEHCTBA» 2
CamocrosiTesibHast padoTa
BBINOJIHEHUE JJOMAIIIHUX 33JaHUi 10 pa3jeny 2
IIpumepHasi TeMaTHKa BHeayJUTOPHOI CaMOCTOSITeIbHOI padoThl 10
Hanucanue pedepatos:
HccnenoBanue ypaBHEHMI 1 HEPABEHCTB € NapaMeTPOM
IIpakTHYecKkHe 3aHATHSA:
[IpumeHeHne MaTeMaTHUECKUX METOJIOB JUIsl pEIICHUS CO/IeP KaTENbHbBIX 3a/1a4 U3 2
pa3nuyHbIX 001acTell HayKu U MpakTUKU. HTeppeTalys pe3yibTrara, yueT peabHbIX
OTpaHUYCHUHN
Pa3zngen 3. OcHOBBI 42
TPUTOHOMETPUH
Tema 3.1. OcHoBHble OHATHA | Comep:kaHue yueOHOro MaTepuasa
Pannannas mepa yria. BpamarensHoe aBmkeHne. CuHyc, KOCUHYC, TAHT€HC M KOTaHT'€HC 2
qrcna
IIpakTHYecKkHe 3aHATHSA: 5
Panuannbiii MeTO U3MEpEHUs YTII0B BPAIleHHs! U CBS3b C TPalyCHON Mepoit
Tema 3.2 OcHOBHBIE Coaeprxanue yueOHOro MaTepuasa 5
TPUTOHOMETPUIECKUE DopMyJIbl TPUBEICHUS
TOXICCTBA Conepixanue yue0HOro MaTepuaJjia
®opmyiibl cnoxeHus. Dopmyiibl yaBoeHUs. DopMysibl HOJOBUHHOTO yIJIa 2
IIpakTHYecKkHe 3aHATHSA: 2
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OCHOBHBIE TPUTOHOMETPUYECKHIE TOXKIECTBA, POPMYJIIbI CIOKEHUS, YABOCHHUS,
[TpeoOpa3oBanusi CyMMBI TPUTOHOMETPUYECKUX (QYHKIUI B IPOU3BECHHUE,
peoOpa3oBaHKe MPOU3BEICHUS TPUTOHOMETPUUYECKUX (PYHKIINN B CyMMY

IIpakTHyeckue 3aHATHA:

OCHOBHBIE TPUTOHOMETPUYECKHIE TOXKIECTBA, POPMYJIIBbI CIOKEHUS, YABOCHHUS,
[TpeoOpa3oBanusi CyMMBI TPUTOHOMETPUIECKUAX (PYHKIIHIA B TPOU3BEACHUE,
peoOpa3oBaHre MPOU3BEICHUS TPUTOHOMETPUYECKUX (PYHKIUN B CyMMY

Tema 3.3 [IpeoOpazoBanust
MPOCTEUIIINX
TPUTOHOMETPUUYECKUX
BBIPXKEHUM

Coaep:xanue yueOHOro MaTepuaJia
[IpeoOpa3oBanue CyMMBI TPUTOHOMETPUIECKUX (DYHKIIHIA B IPOM3BEACHUE U TPOU3BEACHUE
B CYMMY

Conep:xaHue yueOHOro MaTepuaJa
BripakeHne TpUrOHOMETPHUECKUX (DYHKIIHMI Yepe3 TAHTCHC MOJIOBUHHOTO apryMEHTa

IIpakTnyeckue 3aHATHA:

OCHOBHbBIE TPUTOHOMETPUUECKUE TOXKIECTBA, (OPMYJIBI CIOKEHUS, YIBOCHUS,
[IpeoOpa3oBanus CyMMbl TPUTOHOMETPUYECKUX (PYHKLINN B IPOU3BEACHUE,
npeoOpa3oBaHue MPOU3BEICHHSI TPUTOHOMETPUUYECKUX (DYHKLUN B CYMMY

IIpakTnyeckue 3aHATHA:

OCHOBHbBIE TPUTOHOMETPUUECKHE TOXKIECTBA, (OPMYIIBI CIOKEHHS, YIBOCHUS,
[IpeoOpa3oBanus CyMMBbl TPUTOHOMETPUYECKUX (QYHKIINUN B IPOU3BE/ICHNUE,
npeoOpa3oBaHue NMPOU3BEICHHUS] TPUTOHOMETPHUYECKUX (DYHKIUN B CyMMY

Tema 3.4.
Tpuronomerpuueckue
YpPaBHEHUS U HEPABEHCTBA

Conep:xanue yueOHOro MaTepuaJia
OO6paTHble TPUrOHOMETpUYECKHE QYHKIIMH. APKCUHYC, apKKOCHHYC, ADKTaHT€HC

IIpakTHYeckHne 3aHATHSA:
OOpatHble TpUrOHOMETpUYEeCKHEe (YHKIIMU: apKCUHYC, apKKOCHHYC, aDKTaHI'€HC

Conep:xanue yueOHOro MaTepuaJa
[Ipocreiime TPUroHOMETPUYECKHE YPABHEHMS

Conep:kanue y4e0OHOIro MaTepuaa
[Ipocreiine TPUroHOMETPUUECKHUE HEPABEHCTBA

IIpakTHYecKkHe 3aHATHSA:
[Ipocreiine TPUrOHOMETPUUECKHE YPABHEHUSI 1 HEPABEHCTBA

KonTtpouabHasi pa6ora Ne 3: «OCHOBbI TPHTOHOMETPHI»
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CamocTrosiTesqbHasi padora:

BBITNIOJIHEHHUE JIOMAILIHUX 3a/1aHui 110 pa3feny 3 10
Paznea 4. ®Dynkuum, ux 34
CBONCTBA M rpapuku
Tema 4.1 Oynkuuu. Cpoiicta | Conep:kaHue yueOHOro matepuasa
dyrkumii. ObparHble pyHKIUN Oyukuuu. O6nacTe onpeneneHuss 1 MHOXKECTBO 3HaueHUM; rpaduk QyHKIIMH, TOCTPOCHUE 2
rpadukoB pYHKINH, 3aJaHHBIX PA3JIMYHBIMU CIIOCOOAMU
IIpakTH4yeckue 3aHATHS:
[Ipumepsl 3aBUCUMOCTEN MEXY IEPEMEHHBIMU B PEAJIbHBIX IIPOLECCAX U3 CMEXKHBIX 2
mucuuiuinH. Onpenenenue Gyukiuii. [Toctpoenue u ytenue rpagukoB GyHKIMHA
Coaep:xanue yueOHOro MaTepuaJia
CpoiicTBa pyHKIIMH. MOHOTOHHOCTB, YeTHOCTD, HEYETHOCTD, OTPAaHUYEHHOCTD,
NepuoMYHOCTb. [IpoMexyTku Bo3pacTaHus U yObIBaHMs, HauOoJIbIlIee U HAUMEHbIIIEe 2
3HAuYeHUSs, TOUKH 3KcTpeMyMa. ['paduueckas nnrepnperanus. [Ipumeps! QyHKIIMOHATBHBIX
3aBHCUMOCTEH B peabHbIX Mpoleccax U ABICHUAX. ApudMeTHuecKue onepanuu Haj
¢yakusamu. CnoxHas QyHkuus (komnosuiys). [lorstre o HenpepbIBHOCTH (QYHKIIUU
IIpakTnyeckue 3aHATHA:
HccnenoBanue ¢pynknuu. CBoiicTBa JIMHEHHOM, KBaApaTUYHOM, KyCOUHO-TMHEHHON U
npoOHo-1MHelHON ¢yHKunu. HenpepbiBHbIE U epuoandeckue ¢pyHkuuu. CBoicTBa U 2
rpaduKu CUHYyca, KOCUHYca, TAHT'€HCa U KOTaHIeHca
Conep:xanue yueOHOro MaTepuaJa
O6parspie Gyaknun. OO6MacTh ompeneneHus W 00JacTh HAUYCHWH OOpaTHON (PYHKITHH. 2
I'pacduk obpatHOit pyHKUIKN
IIpakTHYeckHne 3aHATHSA: 5
O6patHble pyHKIMU U UX Tpaduku. OOpaTHBIE TPUTOHOMETpUYECKUE QYHKITMHI
Tema 4.2. Ctenenssle, Coaep:xanue yueOHOro MaTepuaJia
[IOKa3aTeIbHbIC, Omnpenenenve ¢QyHkiuii, ux cBoiictBa u rpaduku. [IpeoOpasoBanus rpaduKoB.
JOrapu(pMIIeCKHE 1 [TapamenpHbpIil NEPEHOC, CHUMMETPHUSI OTHOCUTEIBHO OCEH KOOpAMHAT WU CHUMMETpUs 2
TPUTOHOMETPUICCKNE OTHOCHTEJILHO Hayaja KOOPAMHAT, CAMMETPHS OTHOCUTEIIBHO NPAMON Y = X, pacTsKEHUe

¢ynkuuu. O6paTHbIe

1 CXKaTHUE BJOJIb OCEH KOOpIWHAT
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TPUTOHOMETpHUECKUEe QYHKIUU

IIpakTnyeckue 3aHATHSA:
[IpeobpazoBanue rpadrka GyHKIIUH.

KonTpoabHnasi padora Ne 4: «@yHKUMH, MX CBOHCTBA U rpaguKn»

CamocTrosiTesbHasi padora

BBITIOJIHEHHUE JIOMAITHUX 3aJaHui 1o pasnaeny 4

IIpuMmepHasi TeMaTHKa BHEAyAUTOPHOH CAMOCTOAATEILHON PadoThl
Hanucanue pedeparos:

CrnosxeHue rapMOHUYECKUX KoJeOaHui

I'padmueckoe pemreHne ypaBHEHUH 1 HEPABEHCTB

10

Pa3nea 5. Hauaga
MaTeMaTHYecKOro aHajam3a

48

Tema 5.1.
IlocienoBaTenbHOCTH.

Conep:xanue yueOHOro MaTepuaJia
[TocnenoBarenpHOCTH. CrOCOOBI 3afaHMsI M CBOWCTBAa YHCIIOBBIX MOCIEAOBATEIHLHOCTEH.
Ilonamue o npedene nocaredosamenvnocmu. Cyujecmeosanue npeoeid MOHOMOHHOU
oepaHuquHoﬁ noCcne008amenbHoCmu

Conep:xanue yueOHOro MaTepuaJa
CymMupoBaHWe ToOcienoBaTeNbHOCTEH. beckoHedHO  yObIBaromasi TeoMeTpHuYecKast
mporpeccus 1 ee Cymma.

IIpakTHYecKkHe 3aHATHSA:
YucnoBas nociea0BaTeNbHOCTD, CIIOCOOBI €€ 3a1aHNUs, BBIYUCIICHUS YJICHOB
11oCJIe10BaTeabHOCTH. [Ipenen nociaenoBareIbHOCTH

IIpakTHYeckHne 3aHATHSA:
IIpenen nocnenoBarenbHOCTU. beckoHeUHO yObIBaroIas reoMeTpHUuecKast IpOrpeccHs

Tema 5.2. [IpousBoaHas

Conep:xanue yueOHOro MaTepuaJia

[IpousBonnas. Ilonstue o mpou3BOAHOW (QYHKIMH, €€ TeOMETPUUECKUH U (PUIUUECKHM
CMBICII. YpaBHEeHHE KacaTelbHON K rpaduky ¢yHkiuu. [Ipon3BoaHble CyMMBI, pa3HOCTH,
MIPOM3BEICHNS, YacTHOTO0. [Ipon3BOIHBIE OCHOBHBIX 3JIEMEHTAPHBIX (PYHKIIHM

IIpakTHYecKkHe 3aHATHSA:
IIpaBuna u popmynsl nuddepeHnupoBaHmsi, Ta0IMLA TPOU3BOJHBIX HJIEMEHTAPHBIX

byHKIUH
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IIpakTuyeckue 3aHATHS:
[Ipon3BogHasA: MEXaHMYECKUM W TE€OMETPUUYECKUM CMBICT MPOU3BOJHOM. YpaBHEHHE

KacaTeJIbHOU B 00IIEM BUE

Conep:xanue yueOHOro MaTepuaJia
[Ipumenenue nepBoii MPOM3BOIHON K UCCIIEIOBAaHUIO (DYHKIUI U MOCTPOCHUIO TPapUKOB.

Coaep:xanue yueOHOro MaTepuaJia
[IpousBoaHbie 00paTHON HYHKIIUN U KOMITO3UIIUU (PYHKIIHH

IIpakTH4yecKkue 3aHATHS:
HccnenoBanue GyHKIMH C TTOMOIIBbIO MPOU3BOAHON. Haxoxnenne HanbombIero,
HAaUMEHBIIETO 3HAUYCHUS U SKCTPEMAIbHBIX 3HAUCHUN (QYHKIINH

Coaep:xanue yueOHOro MaTepuaJia

[IpuMeps! HCIIOIB30BAHNS IPOU3BOIHOM JJI1 HAXO0KICHNS HAWJIYYILIEro PEUICHUs B
MPUKJIAIHBIX 3a7a4ax. BTopas nmpou3BoaHas, ee reoMeTpUIeCKUil U (GU3MUECKUN CMBICTT.
HaxoxaeHue ckopocTu j1s mporiecca, 3aJaHHOro opMyson 1 rpagukom

Tema 5.3. IlepBooOpazHas u
WHTErpai

Conep:xaHue y4eOHOro MaTepuaJia

IlepBooOpaszHass u uHTerpan. [IpuMeHeHHe oNpeneNeHHOro MHTerpaia Uil HaXOXKICHUS
Ioniaiv KpuBosuMHenHoH Tpaneuuu. @opmyna Herorona—IJlelibHuma

IIpakTHYecKkHe 3aHATHSA:
WuTterpan u nepBoobpaznas. Teopema HetoTona-Jleitouuna. [Ipumenenne unrerpana k

BBIYMCIICHUIO (PU3UYECKUX BEIMYMH U TJIOMIAIeH

IIpakTHYecKkHe 3aHATHSA:
WuTterpan u nepBoobpaznas. Teopema HetoTona-Jleitouuna. [Ipumenenne unrerpana k

BBIYHCIICHHUIO (I)I/I3I/I‘-ICCKI/IX BEJIUYMH U ILIOLIAACH

Conep:kanue y4eOHOIro MaTepuaa
[Tpumepsl mpuMeHeHHsI MHTerpaja B QU3UKe U TEOMETPUHU

KourpoJubHas padora Ne 5: «Havajia MaTeMaTH4eCKOI0 aHAJIH32»

CamocrosiTesbHast padoTa

BBINOJHEHUE JOMAIIHUX 3aJlaHui IO pa3aeny S

IIpumepHasi TeMaTHKa BHeaAyJUTOPHOI CaMOCTOSITeIbHOI padoThI
Harmmcanne pedepara:

10
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[Tonstue nuddepennmana u ero NPUIOKEHUS

Pa3nes 6. KomOunaropuka,
CTATUCTHKA U TeOpHs
BEPOATHOCTEN

44

Tema 6.1 DieMeHTHI
KOMOMHATOPUKHU

Conep:xanue yueOHOro MaTepuaJia

OcHOBHbIE TOHATUS KOMOMHATOPUKH. 3aJayd Ha TOJCYET 4YHCIa pa3MeUIeHU,
MEPECTAHOBOK, COYETAHUI

IIpakTHYeckHe 3aHATHSA:
Wctopust pa3BuTHsi KOMOMHATOPUKH, TEOPUU BEPOSTHOCTEH M CTATUCTHKU U UX POJb B

pa3IMYHBIX cepax YeIOBeUSCKOH KU3HeAeATeIbHOCTH. [IpaBruia KOMOWHATOPUKN

Conep:xaHue yueOHOro MaTepuaJa
Pemenue 3aa4 Ha mepeOop BapuaHTOB

HpaKTI/I‘{eCKI/Ie 3aHATHUSA:
Pemenue KOM6I/IHaTOpHLIX 3aaad. PaSMeH_IeHI/ISI, COUCTaHUA U NCPCCTAaHOBKU

Conep:xanue yueOHOro MaTepuaJa

®opmyna ounoma HeroToHa. CBoiicTBa OMHOMUHAIBHBIX KO3PPUIIMEHTOB. TpeyroabHUK
ITackais

IIpakTHYecKkHe 3aHATHSA:
bunoma Herorona. Tpeyronpnuk Ilackans. [Ipuknanssie 3a1ayu

Tema 6.2. DnemeHTHI TEOPUU
BEPOSATHOCTEM

Copep:xaHue yuedOHOI0o MaTepuasa
CoObiTHe, BEpOSITHOCTH COOBITHS, CIIOKEHHE M YMHOXEHHE BepOsSITHOCTEeH. [lonamue o
He3a8UCUMocmu cobblmuii

IIpakTHYecKkHe 3aHATHSA:
Kitaccnueckoe onpeneneHrne BEpOSTHOCTH, CBOMCTBA BEPOATHOCTEN, TEOPEMA O CYyMME
BEpPOSITHOCTEN. BrIuncaeHne BEpOSITHOCTEN

Conep:xanue yueOHOro MaTepuaJia

JluckperHas ciaydaliHas BEJIMYMHA, 3aKOH €€ pacIpeIeiICHHUs.

UucnoBble XapaKTEPUCTUKU AUCKPETHOM cilydalHOW Benn4yuHbl. [IoHATHE O 3aKOHE
OOJIBIINX YHCE

Tema 6.3. Di1eMeHTBI

Conep:xanue yueOHOro MaTepuaJa
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MaTeMaTH4eCKON CTaTUCTUKH

[IpencraBnenue qaHHBIX (TAOIULBI, TUArpaMMBbl, TpapUKH), TeHEpabHAs COBOKYITHOCTb,
BbIOOpKa, cpenHee apudmernyeckoe, Meanana. [loHsTue o 3ajauax MaTeMaTHIECKOM
CTaTUCTUKU. Perenne 3a/1a4 ¢ MpUMEHEHHEM BEPOSITHOCTHBIX METO/IOB

l'[paRTn'{ecmle 3aHATHUSA:
HpI/IKHaI[HBIG 3aJa4u. HpC,Z[CTaBJ'IeHI/Ie YHCJIOBBIX JaHHBIX

KonTpoJubHas padora Ne 6: «KomOuHaTOpHKa, CTATHCTHKA U TEOPUSI BEPOSATHOCTEI»

CamocrosiTesibHas padora

BBITIOJIHEHHUE JIOMAITHUX 3aJaHul 10 pasnueny 6

IIpuMmepHasi TeMaTHKa BHEAYAUTOPHOH CAMOCTOATEIbHON PadoThl
Hanucanue pedepara:

Cxewmbl bepHyM MOBTOPHBIX UCTIBITAHUI

CpeI[HI/Ie SHAYCHUA U UX TPUMCHCHUC B CTATUCTHUKE

20

Paznen 7. I'eomeTrpus

94

Tema 7.1 Koopausats! u
BEKTOPbI

ConepxaHue y4eOHOro MaTepuaJia

[IpsimoyronbHas (JeKapToBa) cUCTEMa KOOpJAMHAT B MpocTpaHcTBe. DopMmysa paccTOSHUSL
MEX1y IByMsl TOUKaMHU. YpaBHEHHUS c(epbl, INIOCKOCTH U MPSIMOU

IIpakTHYecKkHe 3aHATHSA:
JlekapToBa cHcTeMa KOOPJMHAT B IPOCTPAHCTBE. YpPaBHEHUE OKPY)KHOCTH, chepsl,

ILIOCKOCTH. PaccTosiHUE MECKAY TOUKaAMU

Conep:xaHue y4eGHOro MaTepuaJia

Bextopel. Monyns Bektopa. PaBeHcTBO BekTOpoB. Cil0K€HHE BEKTOPOB. YMHOXKEHHE
BEKTOpa Ha 4yucio. Pa3io)keHne BEKTOpa 1o HaNpaBiIeHUsIM. YTOJI MEXKIY ABYMsI BEKTOpaMH

IIpakTHYecKkHe 3aHATHSA:
Bexropsl. JIelcTBUS C BEKTOpaMHU.

Conep:xanue yueOHOro MaTepuaJia

[Tpoekuust BekTopa Ha ock. KoopanHaTel BekTopa. CKalspHOE MPOU3BEACHNIE BEKTOPOB.
Hcnonb3oBanue KOOpJAUHAT U BEKTOPOB IIPpHU PCHICHUN MATEMATHYCCKUX U IMPUKIAIHBIX
3azaq

IIpakTuyeckue 3aHATHS:
JlexapToBa cucTeMa KOOpJIUHAT B MPOCTPAHCTBE.
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JleficTBUS ¢ BEKTOpaMHU, 3aIaHHBIMUA KoopAruHaTaMu. CKaJIIpHOE MPOU3BEICHUE BEKTOPOB

IIpakTuyeckue 3aHATHS:
BektopHoe ypaBHEHHE TPSAMOM U INIOCKOCTH. VICIIonp30BaHrEe BEKTOPOB MIPU
JI0OKA3aTeJIbCTBE TEOPEM CTEPEOMETPUU

Tema 7.2. [Ipsmeble u
IUIOCKOCTH B IIPOCTPAHCTBE

Coaep:xanue yueOHOro MaTepuaJia

Bsaumnoe pacnonoxenue IByX IpsMbIX B MpocTpaHcTse. [lapamiensHocTh npsamoii u
TIOCKOCTH. [lapajuienbHOCTh MIIOCKOCTEN

IIpakTH4yeckue 3aHATHS:
[Ipu3Haky B3aUMHOIO PACIIOJIOKEHUS NPAMBIX. YTOI MEXAYy NOpsAMbIMH. B3anmuoe

PAaCIIOJIOKCHHUC IIPAMBIX U IIOCKOCTEM

Coaep:xanue yueOHOro MaTepuaJa
[lepneHUKyYISAPHOCTD NPSIMOUM M IIIOCKOCTH. IlepneHauKkyissp U HaKJIIOHHAsA. YTOJI MEXIY
MIPSIMOM M TUIOCKOCTBIO

IIpakTHYecKkHe 3aHATHSA:
IlepnieHqUKyYIAp M HAKJIIOHHAA K IJIOCKOCTH. YTOJI MEXAY MPSAMOM U INIOCKOCTBHIO. TeopeMbl

0 B3aUMHOM DPACIIOJIOKCHHUN HpﬂMOfI " IJIOCKOCTH. TeopeMa 0 TpEX NEPICHAUKYIISIPpAX

Coaepixanue yueOHOIro MaTepuasa
JIByrpaHHBIN yToJa. YTOJI MEKIY IJIOCKOCTIMU. [IepreHaAuKyIsIpHOCTh ABYX INIOCKOCTEHN

IIpakTHYecKkHe 3aHATHSA:
IIpu3Haky 1 CBOMCTBA MAapaJUIEIbHBIX U MEPIEHIUKYISPHBIX INIOCKOCTEN

Conep:xanue yueOHOro MaTepuaJa

['eomerpuueckue npeodpa3oBaHus MPOCTPAHCTBA: MTAPAILICIBHBIN MIEPEHOC, CAMMETPHS
OTHOCHUTEIbHO TJIOCKOCTH

IIpakTHYeckue 3aHATHS:
PaccrosiHEe OT TOUKM 10 TUNIOCKOCTH, OT MPSIMOM J0 IJIOCKOCTH, PACCTOSTHUE MEXKIY

IJIOCKOCTSIMU, MEXKY CKPEIIUBAIOIIUMUCS MPSIMBIMU, MEKY IPOU3BOJILHBIMU (pUrypamu B
MIPOCTPAHCTBE
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Coaeprxanue yueOHOro MaTepuasa
[TapannensHoe mnpoexktupoBanue. Ilmomanps opToroHansHOW mnpoekuuu. M3obpakeHue
MPOCTPAHCTBEHHBIX (pUTYD

IIpakTHYeckne 3aHATHSA:
[TapannenpsHO€ NMPOEKTUPOBAHHME M €ro CBOMCTBA. TeopemMa O IUIOAAA OPTOrOHAIBHOMN

IIPOEKIIMY MHOTOYTroJIbHUKA. B3anMHOe pacnoiokeHrne NpoCTpaHCTBEHHBIX (QUTyp

Tema 7.3. MHOTOrpaHHUKHU

Conep:xanue yueOHOro MaTepuaJia

Bepmunsl, pebpa, rpanu MHoOrorpaHHuka. PazBeprka. MHOrorpaHHbie yribl. BwImykiieie
MHOrorpanHuku. Teopema Dilnepa

Coaep:xanue yueOHOro MaTepuaJia
[Tpusma. [Ipsimas u HakiaonHas npusma. [IpaBunbHast npusma. [lapannenenunen. Kyo.

Coaep:xanue yueOHOro MaTepuaJia
[Mupamupa. [paBunbHas nupamuaa. YcedeHHas nupamuaa. Terpadap. CumMMmeTpuu B Kyoe,
B MapajuieNienurese, B mpu3Me u nupamuzae. CedeHus: Kyoa, Mpru3Mbl U MUPAMUIBI

IIpakTHYecKkHne 3aHATHSA:
Paznuunble BUABI MHOTOTpaHHUKOB. VX n300paskeHms.

IIpakTHYecKkHe 3aHATHSA:
Ceuenus ¥ pa3BepTKU MHOTOTPaHHUKOB. Bujibl cuMMeTpuii B mpoctpancTBe. CUMMETpHS
TeJl BpallleHWs] © MHOTOTPaHHUKOB

Conep:xanue yueOHOro MaTepuaJia

[IpencraBienre o NMpaBUIBHBIX MHOTOTPaHHHUKAX (TETpasAp, KyO, OKTa’ap, TOAEKadap U
nkocadp). Ilnonjaay noBepxHOCTH MHOTOTPAaHHUKOB

IIpakTHYeckHne 3aHATHSA:
[1101ma a6 MOBEPXHOCTH

Tema 7.4. Tena u noBepXHOCTH
BpallleHus

Conep:xanue yueOHOro MaTepuaJia

Hunuaap u koHnyc. YcedeHHblil konyc. OcHOBaHUE, BRICOTa, OOKOBasi TOBEPXHOCTb,
oOpa3yromas, pa3BepTka. OceBble CeUeHHUs M CEYEHUs, MMapalIeIbHbIE OCHOBAHHIO

IIpakTHYecKkHe 3aHATHSA:
Ceuenus 1 pa3BepTKU MHOTOTPAHHUKOB.
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Coaeprxanue yueOHOro MaTepuasa
[ap u cdepa, ux ceuenus. KacarenpHas miockocTsb K chepe

IIpakTHYecKkHe 3aHATHSA:
Ceuenust ¥ pa3BepTKU MHOTOTPAHHUKOB.

Tema 7.5. 3zmepenus B
reOMeTpun

Coaep:kaHue y4ueOHOTro MaTepuaa

O6bem u ero usmepenue. WurterpanbHas Qopmyna odbema. Dopmynsl odbeMa Kyoa,
MPSMOYTOJIBHOTO TIapajlIeeIHIIe/[a, PU3MBbI, IIHHAPa. DopMyIbl 00beMa MHUPaMUIBI |
KoHyca. @OpMyIIBI IJIONIA/IM TTOBEPXHOCTEH MWIMHAPA U KOHYCa

Coaep:xanue yueOHOro MaTepuaJia
@opmynel o0bemMa mapa u Twomaan cdepsl. [lomobue Ten. OTHOmEHHS TUTOMIAACH
MMOBEPXHOCTEH U 00BEMOB MOJOOHBIX TEI

IIpakTH4yeckue 3aHATHS:
Brraucnenue mwiomanei 1 00-EMOB

KonTtpouabnas padora Ne 7: «I"'eomeTpus»

CamocrosiTesbHast padoTa

BBINIOJHEHUE JOMAIIHUX 33JIaHUI 1O pa3aeny 7

IIpumepHasi TeMaTHKa BHEAYJUTOPHOH CaMOCTOSTeIbHOI padoThl
Hamucanne pedepara:

BexTopHOE 3ajaHue NPSAMBIX U INIOCKOCTEN B IPOCTPAHCTBE
HpaBI/IHI)HI)Ie 1 MOJIYIIPAaBHUJIIbHBIC MHOT'OTPaHHUKH

KoHndeckue ceuyeHus 1 UX IPUMEHEHUE B TEXHUKE

32

Koncyabranumu

12

Hroro

360

J1sl XapaKTepUCTUKN YPOBHSI OCBOEHHs y4eOHOr0 MaTepualla UCIOJIb3YIOTCS CIeAYIOIUEe 0003HAYEeHNUS:

1. — o3HaKOMUTENBHBIN (y3HaBaHUE paHee U3YUYEHHBIX 0OBEKTOB, CBOWCTB);

2. — peNpOAYKTUBHBIN (BBITIOJTHEHUE NEATEILHOCTH 110 00pa3Ily, HHCTPYKIIUHU HIIH ITOJT PYKOBOJCTBOM)

3. — IPOAYKTHBHBIN (IUTAHUPOBAHHE U CAMOCTOSITEIHHOE BBHIIIOJIHEHHE JACATEIbHOCTH, pEIIeHUe TPOOIEMHBIX 33/1a4)

23




2.4. Conepxxanme pa3aeoB IMCUUILTAHbBI

2.4.1. 3aHATHA JEeKIHOHHOI0 THIIA

Ne
pas
zen
a

HaumeHoBaHue
pa3zaena

Copeprxanue pas3ziena

®dopma
TEKYILETO
KOHTPOJIA

1

2

3

4

Bsenenue

Matremartuka B HayKe, TEXHHKE, YKOHOMUKE,
WHPOPMAIIMOHHBIX  TEXHOJOTHSAX M MPAaKTUYECKOU
nesitenbHOCTH. Llemu u 3amaun u3ydeHuss MaTeMaTHKHU TPy
ocBoeHnu npodeccurt CI1O u cienmansrocreii CI10.

v

Aunrebpa

Ilenple M panuoHanbHBIE 4MCIA. J[€MCTBUTENbHBIE YMCIIA.
[Tpubnmxennsle BerurcieHus. KommuiekcHole uncia.

Kopnuu u crenenn. KopHu HaTypainbHOU CTENEHH U3 YMCIIA
U ux cBoiicTBa. CTeNeHu ¢ palMOHaIbHBIMU ITOKA3aTEIsIMHU,
ux cBoicTBa. CTENEHH C ACHCTBUTEILHBIMU MTOKA3aTEISIMH.
CBoiicTBa CTENEHU C JeHCTBUTENBHBIM IIOKA3aTENIEM.
Jlorapudm. Jlorapudm qrcla. OcHoBHOE
norapudmuueckoe TOXJIECTBO. JecsaTuunbie u
HaTypaibHble  Jorapudmbl.  IlpaBunma  nmelictBud ¢
norapudpmamu. Ilepexom K  HOBOMY  OCHOBAHHUIO.
[IpeoOpazoBanue anre0panvecKux BBIPOKCHUH.
[IpeoOpa3oBanue  panUOHAIBHBIX, UppalMOHATEHBIX
CTCTIEHHBIX,  IOKA3aTeNbHBIX W JIOTapHU(PMHUYECKHX
BBIPAKECHUH.

YpaBHeHus U
HEPaBEHCTBA

VYpaBHeHUsT UM cHUCTEMBl ypaBHEHMU. PanuoHasbHBbIE,
MppalMOHATIbHBIE, TT0KA3aTeIbHbIE U TPUTOHOMETPUUYECKUE
YpaBHEHHUS U CHCTE€Mbl. PaBHOCWIBHOCTb YpaBHEHUH,
HEpaBEHCTB, cucTeM. OCHOBHBIE MPUEMBl HX pELICHUs
(pa3noxeHne  Ha  MHOXMHTEIM,  BBEJIEHHE  HOBBIX
HEU3BECTHBIX,  TOJICTAHOBKAa, TpadUyYecKuil  MEeTO.).
Hepasencrsa. PannonainbHsle, UPpaLMOHAIILHEIE,
MOKa3aTelbHblE M TPUTOHOMETPUUYECKHE HEPaBEHCTBA.
OcHoBHbIE IIpUEMBI UX pelleHus. Vcnonb30BaHue CBOMCTB
U TpapuKoB (QYHKUMH TNpU pELIEHUH YpPaBHEHUH U
HepaBeHCTB. Merton uHTepBanoB. M3o0paxeHue Ha
KOOpJAUHATHON IJIOCKOCTH MHOXECTBa  pPELICHUN
YpaBHEHMH M HEPABEHCTB C JABYMsS IEPEMEHHBIMH M MX
cucreM. IIpuMeHeHne MaTeMaTH4ecKUX METONOB UL
pellIeHusl Coiep KaTeIbHbIX 3aJa4 U3 PAa3IMYHBIX oOnacTel
HAayKM W TpakTUKU. VIHTepmperanus pe3ynbrara, ydeT
peabHBIX OTPaHUYCHHUH.
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pa3
Jen

HanmenoBanue
pasznena

ConeprxaHue pasfenna

dopma
TEKYIIEro
KOHTPOJIS

2

3

4

OCHOBBI
TPUTOHOMETPUHU

Panuannas mepa yria. BpamarenbHoe aBukenue. CHUHYC,
KOCUHYC, TAaHIME€HC M KOTaHreHc uyucia. Dopmyiibl
npuBeneHusa. Popmynsl ciaoxeHus. dopmynbl ynBOeHUs
@®opMynel  TMOJIOBUHHOTO  yrIJa. [TpeoOpa3zoBanus
IPOCTEHIINX TPUTOHOMETPUUECKUX BBIPAXKEHUN
[IpeoOpa3oBanre CyMMbl TPUTOHOMETPUUECKUX (PYHKLIUU B
IIPOM3BEICHUE W NPOU3BEJIEHUS B cymMmy. BrlpakeHue
TPUTOHOMETPUUECKHUX byHKINH yepes TaHI'€HC
II0JIOBUHHOT'O apryMeHra. Tpuronomerpuyeckue
ypaBHEHUS u HEPaBEHCTBA [Tpocreitmue
TPUTOHOMETPUYECKUE YPaBHEHMUS. IIpocreiimme
TPUTOHOMETPHYECKHE HEpaBEHCTBA. OO6patHble
TPUTOHOMETpHYECKHE (YHKIHMUA. APKCHHYC, apKKOCHHYC,
ApKTaHTeHC.

Y.

OyHKINY, UX
CBOWCTBA U
rpaduxu

Oynkiun. O61acTh onpeseneHuss 1 MHOKECTBO 3HAUEHUH,
rpaduK  QYHKIUH, TMOCTPOCHHE TpapuKoB (YHKIHH,
3aJJaHHBIX Pa3IUYHbIMU criocobamu. CBOMCTBa (yHKIMH.
MOHOTOHHOCTD, YETHOCTb, HEYETHOCTb, OIPAaHHMYCHHOCTb,
HNepUOMYHOCTb. [IpoMexXyTKH Bo3pacTaHusi U yObIBaHHUS,
HanOoJIbIIIee U HAMMEHbBIIIEE 3HAYCHHUSI, TOUYKU SKCTPEMyMa.
I'papuueckas UHTEpIpeTanus. [Ipumepsl
(YHKLIMOHATIBHBIX 3aBUCUMOCTEH B peallbHBIX IMpoleccax U
SBIICHUAX. ApH(PMETHUYECKHAE OIEepalud HaJ (QYHKIUSIMH.
Cnoxnas  ¢ynkuus  (kommosunusi).  [lonsatue o
HenpepbelBHOCTH (yHKIuU. OOpatHble QyHkunu. O6macthb
omnpezeNeHuss U 00JacTh 3HAYEHUH OOpaTHOM (QyHKIHH.
I'paduk obpatHoil ¢ynkuuu. OnpeneneHus QyHKIMH, UX
coiictrBa u rpaduku. IIpeobpazoBanus rpaduKoB.
[TapannensHblii MEpeHOC, CUMMETPUSl OTHOCHTEIBHO OCel
KOOpAWHAT ¥  CHMMETpPUS  OTHOCHTEJIBHO  Hayaia
KOOP/IMHAT, CHUMMETPUS OTHOCUTENIBHO MpsIMOH Y = X,
pacTshHKeHHE M CKAaThe BIOJIb OCel KOOPIMHAT.
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pa3
Jen

HanmenoBanue
pasznena

ConeprxaHue pasfenna

dopma
TEKYIIEro
KOHTPOJIS

2

3

4

Hauana
MaTEMATHYECKOTO
a”HaJM3a

IMTocnenoBarenpHocTy. CriocoObl 3amaHus M CBOWCTBA
YUCJIOBBIX TmocaenoBarenbHocTel. [loHsTne o mnpenene
MIOCJIEI0BATEIbHOCTH. CymecTBoBaHue npezena
MOHOTOHHOH OTPaHUYCHHOMN MOCJIENOBATEILHOCTH.
CyMMmupoBaHue MIOCJIEI0BATEILHOCTEN. beckoneuno
yObIBarolasi reoMeTpudeckas IMporpeccus U €€ CyMMa.
[IpousBognas. IlonsTne 0 mnpou3BomHOW (YHKIHMH, €€
reOMETPUYECKUd U (U3NYECKUH CMBICI. YpaBHEHHE
KacaTenbHON K rpaguky ¢yHkuuu. [Ipon3BoaHbIE CyMMBI,
pa3HOCTH,  Mpou3BelIeHUs, uacTHble. [IpousBogHBIC
OCHOBHBIX  3JeMeHTapHbIX  (yHKuud. IIpumenenue
MIPOM3BOJHOM K HCCIENOBAaHUIO (DYHKIUH U TOCTPOSHUIO
rpapukoB.  IIpouwsBogupie  oOpaTHOW  (yHKIMH U
komno3uiuu  ¢yakuuu.  [Ipumepbl  ucnoiab3oBaHUs
MIPOU3BOJHON JJISI HAXOXACHUS HAWIYUIIEro PEeIIeHUsS B
NpUKIAOHBIX  3ajayax. Bropas  mpousBojHas, ee
reoOMEeTpHUeCKuil u Qu3udeckuii cmeica. Haxoxnenue
CKOpPOCTH [UIsl Tpolecca, 3aJaHHOro QopMmyio u
rpapuxom. IlepBooOpasHass u wuHTerpan. Ilpumenenue
ONPENIETICHHOTO HWHTErpaja Juisi HaXOXKIEHUsS IUIOIIAN
KpuBOJMHENHON  Tpameuun. QPopmyna  Herorona—
Jleitonuna. [Ipumepsl npuMeHeHus UHTerpaia B (pusmke u
T€OMETPHUU.

v

KomOunaropuka,
CTaTUCTHUKA U
Teopust
BEPOSATHOCTEN

OcHOBHBIE MOHATUS KOMOMHATOPUKHU. 3a7aydl Ha MOJICYET
qucaa pa3MeIIeHUH, NepecTaHOBOK, codyeTaHuH. Pemenue
3a7iay Ha nepedop BapuaHToB. Popmyna OuHOoMa HeroToHa.
CBoiicTBa OMHOMHHAJIBHBIX KO3(PUIIMEHTOB. TpeyronbHUK
[Tackansa. CoObITHE, BEpOSTHOCTH COOBITHS, CIOXKEHHE WU
YMHOKEHHE BeposiTHOCTEH. [loHsATHE O HE3aBHCHUMOCTH
coObITuM. JlWCKpeTHas ciydailHas BeIWYMHA, 3aKOH €€
pacupeneneHus. YMCIOBbIE XapaKTEPUCTUKH JHUCKPETHOU
ciyyaiiHoW BenuuuHBbL. [IoHsATHE O 3aKOHE OOJBIINMX YHCEN.
[IpencraBnenue naHHbIX (TaOIULBI, IUAarPaMMBbl, TpapuKH),
reHepalbHas COBOKYITHOCTb, BBIOOpKA, cpenHee
apudpmernueckoe, MenuaHa. Ilonstme o  3ajmadax
MaTEMaTHYECKON CTaTUCTUKHU. PelleHne mNpakTH4eCKuX
3aJ1a4 ¢ IPUMEHEHHEM BEPOSATHOCTHBIX METO/IOB.
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a3 HanmenoBanue Popma
p ConeprxaHue pasfenna TEKYIIEeTo
s pasiena KOHTPOJIS
a

1 2 3 4

7 | T'eomerpus B3anmHoe pacrnosnokeHue IBYX MOPsIMBIX B IPOCTPAHCTBE. v

[TapannensHOCTh mpsiMOM M TUIOCKOCTH. [lapamnenbHOCTB
mockocteil. IlepneHauKyasspHOCTh IPSIMON U IIOCKOCTH.
[lepieHAMKYASAp YW HAKIOHHAS. YTOJ MEXAY NOpPSIMOU H

IJIOCKOCThIO.  JIByrpaHHbIdA  yroid.  Yroix  Mexay
IJIOCKOCTSMU. [lepnenauKyIspHOCT JBYX IUIOCKOCTEH.
I'eomerpuueckue npeodpa3oBaHus MIPOCTPAHCTBA:

MapaJUICIbHBIM  INIEPEHOC, CUMMETPHUS  OTHOCHUTEIBHO
mwiockoctd. IlapamnensHoe mnpoektuposanue. Ilnomane
OpPTOrOHAJILHON IIPOCKIUU. N3obpakenue
IPOCTPAHCTBEHHBIX (GUryp. MHororpanHuku BepiinHsl,
pebpa, rpaHu MHOrorpaHHuka. Pa3zBepTka. MHororpaHssie
yrabl.  Beinykiele MHororpanHuku. Teopema Dinepa.
IIpusma. Ilpsimas u HakinoHHas npusma. IIpaBunbHas
npusma. [lapamnenenunen. Ky6. IMupamuna. IlpaBunphas
nupamuja. YceueHHas nupamuna. Terpasap. Cummerpuu B
KyOe, B mapaienenunese, B npuzMe u nupamuae. CeueHus
KyOa, mpu3Mbl U mupamMusl. [IpeacraBienne o mpaBUIIbHBIX
MHOI'OIpaHHHMKax (TeTpasjpe, KyOe, oKTaszpe, AoAeKa’pe
u ukocadpe). Tena u nosepxHocTu BpaweHus Lunuuap u
KOHYC. YceueHHbI KoHyc. OCHOBaHHe, BbICOTa, OOKOBas
MIOBEPXHOCTh, 0Opa3zyromas, pa3BepTka. OceBble CEUCHHUS U
ceueHus, mapajuienabHble ocHoBaHuio. Lllap u cdepa, ux
ceueHud. KacarenbHast miockocth k cdepe. M3mepenus B
reomerpun OO0beM u ero wusMepeHue. VIHTerpaibHas
dbopmyna obbema. DopmyIbl obbema KyO0a,
IPSIMOYTOJIBHOTO Napaulelenuneia, NPU3MBbL, LWINHIPA.
®opmynsl  o0beMa THUpaMUAbl U KOHyca. DopMyibl
IUIONIAM MOBEPXHOCTEH LUIMHIApAa U KoHyca. Dopmyiibl
obbema mapa u Twomanu cdeprel. I[lomobue e
OtHomleHust mom@aaei mHoBepxHocTell UM 00BEMOB
nonooHbIx Ten. Koopaunatel u Bektopsl [IpsimoyromnbHast
(texkaproBa) cHcTeMa KOOpJIMHAT B  IPOCTPAHCTBE.
@opMyIia pacCTOSHUAS MEXAY ABYMS TOUYKAMH. Y paBHEHMS
cdepsl, IUIOCKOCTH U NpsiMoi. BekTopbl. Motynb BekTopa.
PaBeHncTBO BekTOpoB. ClOXKEHHE BEKTOPOB. YMHOXKEHHE
BEKTOpPaA Ha 4Kcio. Pa3noxeHne BEKTopa Mo HAaIPaBICHUSM.
VYron mexy AByms BekTopaMmHu. [Ipoekius BekTopa Ha OCh.
Koopaunarel  BekTopa.  CkaylsipHOE  NIPOU3BEJIEHUE
BEKTOpOB. lcmnonp30BaHME KOOpPAMHAT W BEKTOPOB IIPH
pELIEHNN MaTEMAaTUYECKUX U NIPUKJIAJIHBIX 33]a4.

IIpumeuanne: Y — ycTHBIN onpoc, /] — MaTeMaTH4eCKuil TUKTaHT

2.4.2. 3aHATHSA CEMHMHAPCKOI0 THIIA
He npexycmoTrpensl
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2.4.3. IlpakTHyecKkune 3aHATHS

Ne

HanmenoBanue
pasnena

HaumeHoBaHue npakTHUECKUX (TaOOPaTOPHBIX) paboOT

dopma
TEKYLIETO
KOHTPOJIS

2

3

4

Beenenue

vy

Aunrebpa

ApudmeTrndeckne ICHCTBUS HAJl YHCIAMH, HAXOXKICHHE
MPUOMKCHHBIX 3HAYEHWH BEIMYMH M [OTPEIIHOCTEH
BBIYHCIICHUH (a0COJIFOTHOH M OTHOCHTEIBHOI), CPaBHCHHE
YHCIIOBBIX BbIpaX€HUH. BhlunciieHne u cpaBHeHHE KOpPHEH.
Boimonnenue  pacuetoB ¢ pagukainamu.  PemieHue
UppalMOHANIBHBIX ~ ypaBHeHUH. HaxoxneHue 3HaYeHUN
CTeNEeHEeW C palroHaIbHBIMU MOKa3aTensiMu. CpaBHEHUE
creneneid. IIpeoOpa3oBaHusT BBIpAKEHUH, COJEPKAIINX
crenieHu. PeleHue moka3aTelbHBIX YypaBHeHHMH. Perienue
MPUKJIAMHBIX 331a4. HaxoxaeHne 3HaueHUH Jiorapudma 1mo
IIPOU3BOJBHOMY  OCHOBaHuio. Ilepexox oT  omHOro
OCHOBaHUSI K Jpyromy. BeluucieHue u CpaBHEHHE
norapudmoB. JlorapudpmMupoBaHue U OTCHIIMPOBAHHE
BeIpaKeHUH. [IprOIKEHHBIC BBIUMCICHHUS W PEIICHUS
MPUKJIAMHBIX  3ajad. Pemenne  norapudmMmuueckux
ypaBHEHUH.

V,ITP,KP

YpaBHeHus u
HEPaBEHCTBA

Kopuu ypaBHEHUH. PaBHOCHIIBHOCTD YpaBHCHHH.
[IpeoOpazoBanue ypaBHeHUH. OCHOBHBIE TMPHEMBI pEIICHUSI
ypaBHeHUH. Pemienwe cucreM ypaBHeHHH. Hcmonb3oBaHue
CBOWCTB M TpapukoB (GYHKUWH JUIS pEUICHUS YpaBHEHHH U
HEPaBEHCTB.

V,IIP,KP

OCHOBBI
TPUTOHOMETPHH

PaguanHblil MeTOJ W3MEpPEHMs YIVIOB BpAIleHHS M CBA3b C
rpagycHod Mepoid. OCHOBHBIE TPUTOHOMETPHUYECKUE TOXKIECTBA,
GopMyNbl  CIOXKEHUS, YIBOSHHsS, NPEoOpa3OBaHUE CYyMMBI
TPUTOHOMETPUYECKUX GyHKUMH B MIPOU3BEJECHHUE,
npeoOpa3oBaHue MPOU3BEICHHUS TPUTOHOMETPHUUECKUX QYHKLIUH B
cymmy. llpocreiiiie  TpUTOHOMETPUYECKHE YpPaBHEHUS U
HepaBeHcTBa.  OOpaTHble  TPUTOHOMETpUYECKHE  (YHKIIWU:
APKCUHYC, apKKOCHHYC, apKTaHI€HC.

V.ITP,KP

DyHKIUHU, UX
CBOIiCTBa U
rpaduxu

[lpumepsl 3aBUCHMOCTEH MeXAy IEPEeMEHHBIMH B peajbHbIX
nporeccax M3 CMEXHBIX IucuuiuimH. OnpezaeneHue (QyHKIHH.
IMoctpoenne u urenue rpadukoB ¢yHkiui. HccnenoBanue
¢ynkuun. CpoiicTBa JTMHEWHOW, KBaApaTHMYHOH, KyCOYHO-
TUHEHHOW W JApOoOHO-TMHEHHON ¢yHkuui. HenpepbiBHBIE H
nepuognueckue QyHknuu. CBoiicTBa W TpaQuKe CHHYCA,
KOCHHYcCa, TaHreHca M KoraHreHca. OOpaTHble (QYHKIUM M HX
rpaduKy. ObpatHsie TPUTOHOMETPUYECKHE ¢$byHKUNM.
IIpeobOpazosanus rpadpuka GyHkiuu. 'apmonndeckue KojaeOaHus.
[Mpuknaguele 3amaun. [lokaszaresbHble, JIOrapupMHUUECKUE,
TPUTOHOMETPUYECKHE YPAaBHEHUS M HEPABEHCTBA.

V.ITP,KP

Hauamna
MaTEMATUYECKOTO
aHajmsa

UwncnoBast  mOCIEeNOBaTENbHOCTh,  CIIOCOOBI €€  3a/aHuf,
BBIYMCIICHUS YJIEHOB MOCIIEI0BATENIEHOCTH. [Ipenen
MOCJIe0BaTeNFHOCTH. beckoHeuHo yObIBaromas reoMeTpuieckast
nporpeccusi. IIpou3BonHas: MEXaHUYECKUH U TeOMETPUUECKUU
CMBICJI TIPOU3BOJIHOW. YpaBHEHHE KacaTellbHOW B OOIEM BHUJIC.
IMpaBuma wu  ¢dopmynsl  auddepeHMpoBaHus,  Tabnuia
MIPOM3BOJHBIX 3JeMeHTapHbIX GyHKUuK. McciaenoBanue GyHKUIUU
C TIOMOIIBI0  Tpou3BojHOW. HaxokmeHne  HaUOOJBINIETO,
HaMMEHBIIIETO 3HAYCHHS M JKCTPEMAJIbHBIX 3HAYeHUW (QYHKIHH.

V,ITP,KP
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Wnterpan u mnepBooOpasnas. Teopema HprioTona—IJleitOnmma.
IIpumeHeHue MHTErpaja K BBIYUCICHHUIO (PU3MYECKUX BEJIUYMH U
Iomanei.

KomOunaropuka,
CTaTHCTUKA U
Teopus
BEPOATHOCTEMN

Hctopus pa3BuTHsS KOMOMHATOPUKH, TEOPUU BEPOSTHOCTEH U
CTAaTHCTUKH ¥ WX POJb B PAa3NUYHBIX cdepax dYeTOBeUecKOi
JKH3HeAeaTenbHOCTH.  IIpaBmima  komOmHaTopuku.  Permrenwne
KOMOMHATOPHBIX 3amay. Pazmenienus, coueTaHus u
nepectaHoBku. bunom Hpiorona wu TpeyronsHuk Ilackans.
ITpuknaansie 3agaun. Knaccuueckoe ompejeneHue BEpOSTHOCTH,
CBOIMCTBa BEPOATHOCTEH, TEOopeMa O CYMME BEpOATHOCTEH.
Brruncnenue BEPOATHOCTEM. IIpuxnanHbie 3a7a4U.
IIpeacraBneHne YUCIOBBIX JaHHBIX. [[pUKIaIHbIE 3a8a4n.

V. I1P,KP

I'eomerpus

Ipumeuanue: I1P- npaxmuueckasn paboma,, Y — ycmuulil onpoc, KP — koumponvHas paboma

IIpu3Haku B3aUMHOTO pPACHOJIOKECHHSI MPSAMBIX. YTOJI MEXIY
npssMeiMu. B3anMHOE pacmonoKeHue NpsIMBIX U IIOCKOCTEH.
[lepnenauKynsap U HAKJIOHHAS K ITIOCKOCTH. YTOJI MEXIY MpsSMOit
U TUIOCKOCTBI0. TeopemMbl 0 B3aHMHOM PaCIIOJIOKEHUH MPSAMOU U
mwiockoctu. Teopema o Tpex mneprneHAukyinspax. IlpusHaku u
CBOMCTBA MapaJUIebHBIX M MEPHEHAUKYISPHBIX IUIOCKOCTEH.
PaccrosiHue OT TOYKHM O IJIOCKOCTH, OT HPSIMOM A0 IUIOCKOCTH,
PacCTOSIHUE MEXAY IMUIOCKOCTSIMU, MEXKIY CKPEIIMBAOLIUMUCS
NPSIMBIMH, MEXKIY MPOU3BOJIBHBIME (UTypamMu B TMPOCTPAHCTBE.
[TapamienbHOEe IPOEKTHUPOBAHUE WM €ro CBOMCTBA. Teopema o
RIOWAOU OPMOSOHATLHOU NPOEKYUU MHO20y201bHUKA. B3anMHOE
pacrojIoKeHHe MPOCTPAaHCTBEHHBIX (uryp. PaznndnHbie BUIBI
MHOTOTPaHHUKOB. Mx wm3o0paxenus. CedeHus, pa3BepPTKU
MHOrorpanHukoB. I[lnomans moBepxHocTd. Buaesl cummerpuil B
npoctpaHcTBe. CUMMETpUs TeNl BpallCHUSI U MHOTOIPAHHHUKOB.
Breruncnenne tuomanei u o0bemoB. Bekrtopwl. [leiicTBust ¢
BEeKTOpaMHu. JlekapToBa cucTeMa KOOpPAWHAT B MPOCTPAHCTBE.
YpaBHeHHE OKPYKHOCTH, CHEpHI, IIIOCKOCTH. PaccTosHue Mexmy
Toukamu. JlelcTBUsS ¢ BEKTOpamu, 3aJaHHBIMU KOOPAUHATaMH.
CkangpHoe TIpOHM3BEACHHE BEKTOPOB. BekTopHOe ypaBHEHHE
npsMOil ¥ MmIOCKOCTU. Vcmonb30BaHHE  BEKTOPOB — IIPU
JI0Ka3aTeJIbCTBE TEOPEM CTEPEOMETPHUH.

V,ITP,KP

2.4.4, ConepxaHue CaMOCTOATEILHONH PadoThI

CamocrositenbHast pabota cryaeHtoB (CPC) — 9510 akTuBHBIE (HOPMBI
WHUBUYyAIbHOW M KOJUIEKTUBHOM NEATEIbHOCTH, HAIPABJICHHBIC HAa 3aKpEIUICHHE,
pacHIMpeHue W CHCTEMAaTH3allMi0 MPOWIEHHOTO MaTepualia 1Mo TeMaM Y4eOHOM

JUCIUITIIUHBI.

CamocTosTenbHass paboTa sBISETCS OJHUM U3 BHUJOB YYEOHBIX 3aHATUH
CTYZIEHTOB, LIEJISIMA KOTOPOU SIBIIAFOTCS:

— CHCTEMATH3alMs W 3aKPEIUICHUE IMOJYYECHHBIX TEOPETUYECKUX 3HAHUU M
MIPAKTUYECKUX YMEHUN CTYAEHTOB;

— yriiyOJieHUe U paclIupeHre TEOPETUUECKUX 3HAHUM;

— (QopMupoBaHME YMEHUN UCIHOJb30BaTh pa3iuyHble HH(GOPMAIIMOHHbIE
UCTOYHUKU  (HOPMATUBHYIO, TMpPaBOBYIO, CIPaBOYHYIO  JIOKYMEHTAIUIO
CHEUATBHYIO JIUTEPATYPY);
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— pa3BUTHE T[I03HABATEIbHBIX CHOCOOHOCTEM W AKTUBHOCTH CTYJEHTOB,
TBOPYECKOM VMHUIMATHUBBI, CaMOCTOSITEJIBHOCTH, OTBETCTBEHHOCTH u
OpPIraHHU30BAHHOCTH;

— (OpMHpOBaHHE CaMOCTOSTEIBHOCTH  MBILUIEHHUS, CIIOCOOHOCTEH K
caMOpa3BUTHUIO, CAMOCOBEPILIEHCTBOBAHUIO U CaMOpEaIn3alluy;

— pa3BUTHE UCCIEI0BATENICKUX YMEHUH.

B xauectBe popm um MeronoB koHTpoiisi BHeayauTopHo CPC MoryT ObITH
UCIIOJIb30BAaHbl CEMHHAPCKUE 3aHATHSA, 3a4€Thl, TECTUPOBAHUE, KOHTPOJbHBIC
paboThl, MATEMAaTHYECKUE TUKTAHTBI U AP.

Kpurepusimu onieHku pe3ynbratoB BHeayauTopHoi CPC saBisroTcs:

— YPOBEHb OCBOCHHSI y4€OHOI0 MaTepHuaa,;

— YMEHHE UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHHUS TMPU  BBINOJHEHUU
MPaKTUYECKUX 3a]1ay;

— 000CHOBAaHHOCTb U YETKOCTh U3JI0KEHHS OTBETA;

— oopmiieHHE MaTepuaia B COOTBETCTBUU C TPEOOBAHUSMU.

Kontpose pesynpraToB BHeayauTopHo CPC MOXET OCYHIECTBIATHCA B
npenenax BpEMEHH, OTBEIACHHOIO Ha oOs3aTenbHble ydyeOHbIE 3aHATHS U
BHeayauTopHyr0o CPC, MOXET NMpoXoAUTh B NMHUCbMEHHOW, YCTHOM WJIM CMEIIAHHON
¢dopMe, ¢ IpeACTaBIEHUEM MPOIYKTa TBOPUECKOM JEATEIBHOCTH CTYICHTA.

Bunni CPC:

— MO0 OBJIAJIEHUI0 3HAHUSIMM: aHAJIU3 TEKCTa y4eOHUKA, JOMOJHUTEIbHOU
JUTEPaTypbl, COCTABIICHUE IIJIAHA;

— 10 3aKpPeIVIEHUI0 U CHUCTEeMATH3alUM 3HAHWii: paboTa ¢ KOHCIIEKTOM
JeKIuu, paboTa C Y4EOHUKOM, JOTOJHHUTEIHHOW JUTEepaTypoil, MOATOTOBKA
JIOKJIaJ0B;

— o GOpMHUPOBAHMIO YMEHHI M HABBIKOB: PEIICHUE ITPOOJIEMHBIX BOIIPOCOB
P MOJITOTOBKE K DK3aMEHY.

IIpumepHas Tematuka pedeparos:

HenpepsiBHBIE ApOOH.

IIprMeHenne CI0KHBIX IPOLICHTOB B JKOHOMUUYECKUX pacyeTax.
ITapannenbHOE IPOEKTUPOBAHHUE.

CpenHue 3HaYeHUs U UX IPUMEHEHUE B CTATUCTHUKE.
BekropHoe 3a1anue npsiMbIX U IIJIOCKOCTEN B IPOCTPAHCTBE.
CrnoxeHre rapMOHMYECKUX KOJICOaHUIA.

['paduueckoe penieHrie ypaBHEHUN U HEPABEHCTB.
[IpaBuibHBIE ¥ TOJYIIPABUIIBHBIE MHOTOTPAHHUKH.

. Konnueckue ceueHus: 1 X TPUMEHEHHUE B TEXHUKE.

10 [Tonsitue nuddepenimana u ero NPUI0KECHHUS.

11.Cxembl NOBTOPHBIX UCTIbITAaHUN bepHym.
12.WccnenoBanue ypaBHEHUN U HEPABEHCTB C TTAPaMETPOM.

CoNoa~LDE
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2.4.5. [lepeyeHb y4eOHO-METOAMYECKOT0 00eCcIeYeHHUsI 1JIs1 CAMOCTOATEIbHOI PadoThl
00y4JaIMXCcs MO AUCHUIIIHHE

Ha camoctostensHyro paboTy oOydaroniuxcs oTBoguTcs 106 wacoB ydeOHOro
BPEMCHU.

HaunmenoBanue

pasacia, TEMBI, BUa

CPC

[Tepeuenb yueOHO-METOIUYECKOTO OOCCTICUeHUsT UCIHILIMHBL T10
BBITIOJTHEHUIO CAMOCTOSITEIIbHOM paboThI

2

3

Beenenue.

1. Boromono, H. B. Maremaruka : yueOonuk misi CIIO / H. B.
boromoros, I1. . Camoiinenko. — 5-e u3m., nepepad. u mon. — M. :
W3narensctBo  Opaiir, 2017. — 396 c¢. — (Cepus
[IpodeccuonanpHoe obpazoBanue). — ISBN 978-5-534-02325-1. —
Pexxum noctyna : www.biblio-online.ru/book/C8B3E146-8416-46D9-
B3CA-0273570A9D94.

2. bammakoB, Mapk lBanoBuu. Martemaruka: anreOpa W Hayana
MaTeMaTHYeCcKoro aHaiusa, reomerpus [Tekcr] : y4eOHUK IS
HCII0JIb30BaHUs B Y4eOHOM Ipoliecce 00pa30BaTEIbHbIX YUpPEXKICHUN
CIIO Ha 6a3e OCHOBHOro oOmIero OOpa30BaHHsS C MMOJTYYCHHEM
cpenHero obmero obpaszosanus / M. W. bammmakos. - 4-¢ u3n., crep. -
Mocksa : Axamemus, 2017. - 253 c. : un. - (Ilpodeccuonanbuoe

obpaszoBanue. ObmeoOpa3oBarenbHble qUCHUIUHHEE). - ISBN 978-5-
44

Auredpa

1. BoromonoB, H. B. Maremaruka : yuebnmk s CIIO / H. B.
boromoros, I1. . Camoiinenko. — 5-e u3zm., nepepad. u mon. — M. :
W3narensctBo  Opaiir, 2017. — 396 c¢. — (Cepus
[IpodeccuonanbHoe obpazoBanue). — ISBN 978-5-534-02325-1. —
Pexxum noctyna : www.biblio-online.ru/book/C8B3E146-8416-46D9-
B3CA-0273570A9D94.

2. bammakoB, Mapk lBanoBuu. MaremaTtuka: airebpa M Hadajia
MaTeMaTH4ecKoro axanusa, reomerpus [Tekcr] : yueOHuK s
HCIOJIb30BaHUs B Y4eOHOM Ipoliecce 00pa3oBaTeNbHBIX YUPEKIECHUIN
CIIO na 6a3e OCHOBHOro o0O0mEro 00pa3oBaHMS C MOJIYYEHUEM
cpennero obmero odpazosanus / M. U. bammakos. - 4-e u3sn., crep. -
MockBa : Axagemus, 2017. - 253 c. : un. - (IlpodeccuonanpHoe

obpaszoBanue. O0meoOpa3oBarenbHble qUCIUIUHHEEI). - ISBN 978-5-
44

YpaBHeHnust
HepaBeHCTBAa

U

1. boromonos, H. B. Marematuka : yueObnuxk nns CIIO / H. B.
Boromonos, I1. . Camoiinenko. — 5-e uzn., nepepad. u momn. — M. :
W3narensctBo  Opaitr, 2017. — 396 c¢. — (Cepus
IIpodeccuonanbHoe obpazoBanue). — ISBN 978-5-534-02325-1. —
Pesxxum noctyma : www.biblio-online.ru/book/C8B3E146-8416-46D9-
B3CA-0273570A9D94.

2. bammakoB, Mapk lBanoBuu. MaremaTtuka: airebpa M Hadajia
MaTeMaTH4ecKoro axanusa, reomerpus [Tekcr] : yueOHuK s
WCIOJIb30BaHUs B Y4eOHOM Ipoliecce 00pa3oBaTeNbHBIX YUPEKICHUIN
CIIO na 6a3e OCHOBHOro 00ImEero oOpa3oBaHHs C MOJYYCHHUEM
cpennero obmero odpazosanus / M. U. bammakos. - 4-e u3n., crep. -
MockBa : Axagemus, 2017. - 253 c. : un. - (IIpodeccuonanpHoe
obpaszopanne. O0OneoOpazoBarenbHbie qUCUIUHHEE). - ISBN 978-5-
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OcHoBBI 1. Boromonos, H. B. Maremaruka : yue6nuxk mus CIIO / H. B.
TPUTOHOMETPHH boromoros, I1. . Camoiinenko. — 5-e u3zm., nepepad. u mon. — M. :
W3narensctBo  Opaiir, 2017. — 396 c¢. — (Cepus
[IpodeccuonanpHoe obpazoBanue). — ISBN 978-5-534-02325-1. —
Pexxum nocryna : www.biblio-online.ru/book/C8B3E146-8416-46D9-
B3CA-0273570A9D94.
2. bammakoB, Mapk VBanoBuu. Martemaruka: anreOpa W Hayaia
MaTeMaTHYeCcKoro aHaiusa, reomerpust [Tekcr] y4eOHMK st
WCIOJIB30BaHUS B YUeOHOM Ipoliecce 00pa3oBaTeNbHBIX YUPEKICHUN
CIIO na 06a3ze OCHOBHOIro o0OIIero o0Opa3oBaHUS C IOJy4YEeHHUEM
cpenHero obmero obpa3zosanusi / M. W. bammakos. - 4-¢ u3n., crep. -
Mocksa : Axamemus, 2017. - 253 c. : un. - (Ilpodeccuonanbuoe
obpaszoBanue. ObmeoOpa3oBarenbHbie aucuIuInHbl). - ISBN 978-5-
44
DyHKIHH, ux|1. boromonos, H. B. Maremaruka : yueOnuk mis CIIO / H. B.
CBOIiCTBA u|boromoros, I1. . Camorinenko. — 5-e u3zz., nepepad. u mon. — M. :
rpaguKu W3narensctBo  Opaiir, 2017. — 396 c¢. — (Cepus
[IpodeccuonanpHoe obpazoBanme). — ISBN 978-5-534-02325-1. —
Pexxum noctyna : www.biblio-online.ru/book/C8B3E146-8416-46D9-
B3CA-0273570A9D94.
Hauana 1. Boromono, H. B. Maremaruka : yuebnmk mis CIIO / H. B.
MaTemarudeckoro |boromonos, I1. . Camoiinenko. — 5-e uzn., nepepad. u nom. — M. :
a”Hamn3a W3narensctBo  Opaiir, 2017. — 396 c¢. — (Cepus
[IpodeccuonanpHoe obpazoBanue). — ISBN 978-5-534-02325-1. —
Pexxum noctyna : www.biblio-online.ru/book/C8B3E146-8416-46D9-
B3CA-0273570A9D94.
2. bammakoB, Mapk lBanoBuu. MaremaTtuka: airebpa M Hadajia
MaTeMaTH4ecKoro axanusa, reomerpus [Tekcr] y4eOHUK /ISt
WCTIOJIB30BaHUS B y4eOHOM Tporiecce 00pa3oBaTeNbHBIX YIPEKICHUN
CIIO na 6a3e OCHOBHOro o0O0mEro 00pa3oBaHMS C MOJIYYEHUEM
cpennero obmero oopazosanus / M. U. bammakos. - 4-e u3sn., crep. -
MockBa : Axagemus, 2017. - 253 c. : un. - (IlpodeccuonanpHoe
obpaszoBanue. O0meoOpa3oBarenbHble qUCIUTUIHHEB). - ISBN 978-5-
44
1. boromonos, H. B. Marematuka : yuebnuk nns CIIO / H. B.
Kom6unaropuka, |boromornos, I1. M. Camoiinenko. — 5-e u3n., nepepad. u gon. — M. :
CTATHCTHKA uU3narenscteo  FOpaiir, 2017. — 396 c¢. — (Cepus
Teopust [Ipodeccuonansuoe obpazoanue). — ISBN 978-5-534-02325-1. —
BEpPOSITHOCTEN Pexxum noctyna : www.biblio-online.ru/book/C8B3E146-8416-46D9-
B3CA-0273570A9D94.
1. boromonos, H. B. Maremaruka : yueOonuk mns CIIO / H. B.
Boromonos, I1. . Camoiinenko. — 5-e uzn., nepepad. u momn. — M. :
M3parensctBo  FOpaiir, 2017. — 396 c¢. — (Cepus
IIpodeccuonansHoe obpazoBanue). — ISBN 978-5-534-02325-1. —
Pesxxum noctyma : www.biblio-online.ru/book/C8B3E146-8416-46D9-
I'eomerpus B3CA-0273570A9D9%4.

2. bammakoB, Mapk lBanoBuu. MaremaTtuka: airebpa M Hadaja
MaTeMaTH4ecKoro axanusa, reomerpus [Tekcr] y4eOHUK /ISt
HCIOJIb30BaHUs B Y4eOHOM Ipoliecce 00pa3oBaTeIbHbIX YUpPEKICHUN
CIIO na 6a3e OCHOBHOTO 0O0wIEro 00pa3oBaHMA C MOJYYEHUEM
cpennero obmero oopazosanus / M. . bammakos. - 4-e usn., crep. -
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Mocksa : Axamemus, 2017. - 253 c. : un. - (Ilpodeccuonanbuoe

obpaszoBanue. OOmeoOpa3oBarenbHbie QUCHUIUTHHEI). - ISBN 978-5-
44
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3. OBPA3OBATEJIBHBIE TEXHOJIOT'THU

Oco0OeHHOCTh (eepaibHBIX TOCYJAPCTBEHHBIX O0pa30BaTENbHBIX CTAHIAPTOB
oOpa3oBaHUsI — 3TO UX JIEATEILHOCTHBIM XapakTep, KOTOPbIA CTaBUT TJIABHOU
3aJlauell pa3BUTHE JUYHOCTU 00YyYarOIErocs.

[locTaBineHHass 3ajaya TMO3BOJSET MPEBPATUTh TPAAUIMOHHOE OOyYeHHE,
HaIlpaBJIICHHOE HA HAKOIUICHWE 3HAHWM, YMEHHM, HAaBBIKOB, B IPOLIECC Pa3BUTHUS
JUYHOCTH CTYJEHTa, a HMMEHHO BHEJPEHHE COBPEMEHHBIX 00pa30BaTEIbHbBIX
TEXHOJIOTHHA. YXOJI OT TPaJuLMOHHOTO 3aHATHSA YEpE3 HCIIOJIb30BAHUE B IPOIECCE
O0Oy4YeHHSI HOBBIX TEXHOJIOTHI MO3BOJISICT YCTPAHUTh OAHOOOpa3re 00pa3oBaTeIbHON
Cpellbl ¥ MOHOTOHHOCTh YYE€OHOro MIpoLecca, CO34acT YCJIOBUSA JJIi CMEHBI BHUIOB
NEeATEIbHOCTH oOy4arommxcs, MTO3BOJIUT peanu3oBaTh MIPUHLIUATIBI
3nopoBbecOepexeHnsi. PexkoMeHnyeTcs OCYHIECTBIATh BBIOOP TEXHOJOTHH B
3aBUCUMOCTH  OT  MPEIMETHOTO  COACp)KAHWS, LENed  3aHATHS, YPOBHS
MOJATOTOBJIICHHOCTH  OOYy4YaloIMXCs,  BO3MOXHOCTH  YJOBJIETBOPEHHUS  HX
o0pa30oBaTeIbHBIX 3aPOCOB M UX BO3PACTHOM KaTEropuHu.

B ycnoBusix peanmuzaruu tpeboBanuit ®I'OC nHaunbonee akTyadbHBIMU TIPH
U3YYCHUU MAaTEMATUKHU CTAHOBSTCS CIIEAYIOIINE 00pa30BaTeIbHbIE TEXHOJIOTHH:

1) TMYHOCTHO-ZCSITEIbHAS TEXHOJIOTHS;

2) urpoBasi TEXHOJIOTHS;

3) pa3BuBarolias TEXHOJIOTUS,

4) 3mopoBbecOeperaroIas TeXHOJIOT S,

5) nH()OKOMMYHUKAIITMOHHAS] TEXHOJIOTHSI.

3.1.00pa3oBaTe/ibHbIC TEXHOJIOIMH IIPH NPOBEICHUH JIEKIUH

Ne Tema Bunbl mpuMeHseMbIxX Kon-Bo
00pa30oBaTeNbHBIX TEXHOJIOTUI| Yac

1 2 3
1. BBenenue JIngHOCTHO-IeATENbLHAS
TEXHOJIOTHS;
pa3BHUBAIOIIAS TEXHOJIOTHUS
2. Tema 1.1. Pa3zBuTHE NOHATHS O UHCIIE JIM4YHOCTHO-eATenbHas 6
TEXHOJIOTHSI,
pa3BHUBAIOIIAS TEXHOJIOTHUS
3. Tema 1.2. KopHu, cTenenu u gorapudmbl JInynOCTHO-EATEBHAS 8
TEXHOJIOTHS;
pa3BHUBAIOIIAS TEXHOJIOTHUS
4, Tema 2.1. YpaBHeHUS U CUCTEMBI YPABHEHUI JInynOCTHO-EATENBHAS 8
TEXHOJIOTHS;
pa3BHUBAIOIIAS TEXHOJIOTHUS
5. Tema 2.2. HepaBenctBa JIM9YHOCTHO-eATeNbHAS 4
TEXHOJIOTHSI,
pa3BHUBAIOIAS TEXHOJIOTHUS

N

34



0. Tema 3.1. OcHOBHEIE TIOHATHSA JInyHOCTHO-IEATENbLHAS 2
TEXHOJIOTHSI;
pa3BHUBarOIIas TEXHOJIOTH
1. Tema 3.2 OcHOBHBIE TPUTOHOMETPUYECKUE JInynoCTHO-EATEIBHAS 4
TOX]IECTBA TEXHOJIOTHS;
pa3BUBAIOIIAS] TEXHOJIOTHUS
8. Tewma 3.3 IIpeoOpa3zoBanust MPOCTEHIITNX JInuHOCTHO-EATENIbHAS 4
TPUTOHOMETPUYECKUX BBIPAXKEHUN TEXHOJIOTHS;
pa3BHUBarOIIast TEXHOJIOTH
9. Tewma 3.4. TpuronoMeTpuyeckue ypaBHEHUS U JIn4yHOCTHO-EATENIbHAS 6
HEPaBEHCTBA TEXHOJIOTHS;
pa3BUBAIOIIAS] TEXHOJIOTHUS
10. Tema 4.1 ®ynkuu. CBoCTBa HYHKIIHA. JInyHOCTHO-IEATENbHA 6
OO0parHbie QyHKIUN TEXHOJIOTHS;
pa3BUBAIOIAsl TEXHOJIOTH
11. Tema 4.2. Ctenennsle, NoKa3aTeJIbHbIE, JImaaoCcTHO- eI TeNbHAS 2
norapuMUUEcKUe U TPUTOHOMETPUUYECKUE TEXHOJIOTHS;
¢dbyakuun. OOpaTHbIE TPUTOHOMETPHUUECKUE pa3BHUBAIOIIAS TEXHOJIOTHUS
byHKIIUN
12. Tema 5.1. IlocnenoBaTeILHOCTH. JInyHOCTHO-IEATENbHAA 4
TEXHOJIOTHSI;
pa3BUBAIOIIAs] TEXHOJIOTH
13. Tema 5.2. IIpousBoHas JInyHOCTHO-IEATENbHAA 8
TEXHOJIOTHSI;
pa3BUBAIOIIAs] TEXHOJIOTH
14. Tewma 5.3. IlepBooOpa3Has 1 UHTErpa JlnyHoCTHO-IEsATEIBHAS 4
TEXHOJIOTHS;
pa3BUBAIOIIAS] TEXHOJIOTHUS
15. Tema 6.1 DneMeHTH KOMOMHATOPUKHU JIM9YHOCTHO-eATenbHAs 6
TEXHOJIOTHSI;
pa3BUBAIOIIAsl TEXHOJIOTHUS
16. Tema 6.2. DneMeHTHI TEOPUH BEPOSITHOCTEH JlnuHOCTHO-IEsATEIBHAS 4
TEXHOJIOTHS;
pa3BUBAIOIIAS] TEXHOJIOTHUS
17. Tema 6.3. DneMeHTH MaTeMaTHYECKOMI JIM9YHOCTHO-eATenbHas 2
CTaTUCTUKH TEXHOJIOTHSI;
pa3BUBAIOIIAsl TEXHOJIOTHUS
18. Tema 7.1 KoopinHATHI M BEKTOPBI WNH(poxkoMMyHUKalIMOHHAS 6
TEXHOJIOTHS;
310pOBBheEcOeperaromas
TEXHOJIOTHS
19. |Tema 7.2. IIpsiMble U IIIIOCKOCTH B IPOCTPAHCTBE NnpoxoMMyHUKalIMOHHAS 10
TEXHOJIOTHS;
310pOBBeEcOeperaromas
TEXHOJIOTHS
20. Tema 7.3. MHOrOrpaHHUKH HNHpoKOMMYHUKAIIMOHHAS 8
TEXHOJIOTHS;
3I0pOBbecOeperaroIas
TEXHOJIOTHS
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21.

Tema 7.4. Tena u TOBEpXHOCTH BpPAILICHUS

NudpoxomMmyHHUKaAITMOHHAS
TCXHOJIOTUA,
310pOBbecOeperaroas
TEXHOJIOTUA

22,

Tema 7.5. I3mepeHus B reOMETpUM

HNupoxoMMyHUKaIIMOHHAS
TEXHOJIOTHSI;
310poBbecOeperaroas
TEXHOJIOTHS

3.2. O0pa3oBaTe/ibHbIEe TEXHOJOTHH NPH NMPOBeAeHUN NPAKTHYECKUX 3aHATHI

Ne

Tema 3anaTus

Buasl npumeHseMbIx
o0pasoBaTeIbHBIX
TEXHOJIOTUN

Kon.
yac

Bsenenue

JIny"HOCTHO-EeATENbHAS
TEXHOJIOTHSI,
pa3BHUBAIOIIAS TEXHOJIOTHUS

Tema 1.1. Pa3zButre nOHIATHSA O YHCIIE

JINYHOCTHO- eI TenbHAs
TCXHOJIOT'HA,
pa3BUBaromas TCXHOJIOTHUA

Tema 1.2. KopHu, crenenu u jiorapupmsl

JIny"HOCTHO-EeATENbHAS
TEXHOJIOTHSI,
pa3BHUBAKOIAS TEXHOJIOTHUSA

18

Tema 2.1. YpaBHeHUs: U CUCTEMBI YpaBHEHUI

JIN4HOCTHO- eI TeabHAs
TCXHOJIOTHA,
pa3BuBaromiadg TCXHOJIOIUA

Tewma 2.2. HepaBencTBa

JInaaoCTHO- eI TENbHAS
TEXHOJIOTHS;
pa3BHUBAIOIIAS TEXHOJIOTHUS

Tema 3.1. OcHOBHEBIE ITOHATHUS

JIMYHOCTHO-AEATEIbHAs
TCXHOJIOTHA,
pa3BuBaromiadg TCXHOJIOIUA

Tema 3.2 OcHOBHBIE TPUTOHOMETPUYECKUE
TOKJIECTBA

JInaaoCcTHO- eI TENbHAS
TEXHOJIOTHS;
pa3BHUBAIOIIAS TEXHOJIOTHUS

Tema 3.3 [IpeoOpa3oBaHus MPOCTEHIIINX
TPUTOHOMETPHYCCKHUX BBIPOKECHUI

JIMYHOCTHO-AeATeIbHAs
TECXHOJIOTHA,
pa3sBuBaronias TCXHOJIOTUA

Tewma 3.4. Tpuronomerpruueckre ypaBHEHUS U
HEpaBEHCTBa

JInaaOCTHO- eI TENbHAS
TEXHOJIOTHS;
pa3BHUBAIOIIAS TEXHOJIOTHUS

10.

Tema 4.1 @ynkiuu. CoiicTBa QYHKITUH.
OO6paTHble QyHKIIUN

JIMYHOCTHO-AeATeIbHAs
TECXHOJIOTHA,
pa3BuBaromias TCXHOJIOTUA

36




11. Tema 4.2. CteneHHBIC, TOKa3aTEIbHBIC, JIMYHOCTHO-AeATeIbHAs 4
Jorapu(MUIECKUE U TPUTOHOMETPUUECKHE TEXHOJIOTHSI,
¢byakuu. OOpaTHBIE TPUTOHOMETPUYCCKHE Pa3BUBAIOIIAS] TEXHOJIOTHUS
byHKIAH
12. Tema 5.1. IlocimeqoBaTEeILHOCTH. JImyHOCTHO-AeATeIbHAS 4
TEXHOJIOT U,
pa3BUBAIOIIAs TEXHOJIOTHUS
13. Tema 5.2. IlpousBoanas JIMYHOCTHO-AeATeIbHAS 6
TCXHOJIOT U,
pa3BUBAIOIIAs TEXHOJIOTHUS
14. Tema 5.3. IlepBooOpa3Has 1 UHTETpal JIn4yHOCTHO-EATEIbHAS 6
TEXHOJIOTHSI,
Pa3BUBAIOIIAs TEXHOJIOTHUS
15. Tema 6.1 DeMeHTH KOMOMHATOPUKHU JImyHOCTHO-AEATEIbHAS 3]
TEXHOJIOT U,
pa3BUBAIOIIAs] TEXHOJIOTUS
16. Tema 6.2. DneMeHTHI TEOPUHU BEPOSITHOCTEH JlnyHoCTHO-EsATEIbHAS 2
TEXHOJIOTHS,
Pa3BUBAIOIIAs] TEXHOJIOTHUS
17. Tema 6.3. D1eMEHTHI MaTEeMaTHUYECKOM JInyHOCTHO-AEATEIbHAS 4
CTaTUCTHKH TEXHOJIOT U,
pa3BUBAIOIAsl TEXHOJIOTHUS
eMa 7.1 KoopauHaTEl ¥ BEKTOPEI WYHOCTHO-JICITEIbHAS
. T 7.1 K JI 8
TEXHOJIOTHSI,
Pa3BUBAIOIIAS] TEXHOJIOTHUS
19. Tewma 7.2. IIpsiMble U JIOCKOCTH B IPOCTPAHCTBE JINYHOCTHO- e TenbHAs 10
TEXHOJIOT U,
pa3BUBAIOIAs TEXHOJIOTHUS
20. Tema 7.3. MHOTOTpaHHUKHU JIMYHOCTHO-AeATeIbHAS 6
TEXHOJIOTHSI,
Pa3BUBAIOIIAS] TEXHOJIOTHUS
21. Tewma 7.4. Tena u nOBEpXHOCTH BpalleHUS JIN4HOCTHO- e TenbHAs 4
TEXHOJIOT U,
pa3BUBAIOIAs TEXHOJIOTHUS
22. Tema 7.5. I3mepeHus B reOMETpUUA JInaaOCTHO- eI TENbHAS 4

TCXHOJIOT'HA,
pasBuBaroniasl TCXHOJIOTUA
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4. YCJIOBUSA PEAJIMBALIUUA ITPOT'PAMMBI ANCHUIIJIMHBI

4.1. MaTepuajibHO-TeXHHYeCKas1 0a3a, HeoOXoauMast JJIs1 OCyIeCTBIEeHUS
o0pa3oBaTe/IbHOTO MPOLECcCca M0 TUCHUILUIUHE

Peanu3zarus yueOHOM AUCHUIIMHBI OCYIIECTBISICTCS B KaOMHETe MaTEeMaTHKH,

yn. Jlumurposa, 200, aya. S01.

O6opynoBanne yueOHOTO KaOUHETA:

- CIeNHATM3UPOBAaHHAS MeOEb U CUCTEMBI XpaHEHHS (JI0CKA KJIACCHAS, CTOJI U
CTYJ YYUTENS, CTOJBI U CTYJIbS YICHUYECKUE, TKA(bI 1T XpaHCHHS YICOHBIX
MOCOOUH, CUCTEMBI XpaHCHUS TaOJHUI] U TUTAKATOR);

- TEeXHMYECKHE cpeJicTBa 00ydeHus (pabouee MeCTO YUUTENs: KOMITBIOTED
YUHUTENS, BUACOIIPOCKTOP, dKpaH, JnieH3nonHoe [10);

- JIEMOHCTpAIIMOHHBIC YUEOHO-HATISTHBIC TOCOOMS (KOMIUICKTHI CTCH/IOB,
KOMIUIEKTBI TaOJINII, TOPTPETHI BBIJIAOIIUXCS MAaTEMAaTUKOB, KOMILICKT
WHCTPYMEHTOB KJIACCHBIX ¢ MAarHUTHBIMH JICPKATEIISIMU );

- 3JIGKTPOHHBIC CpeJicTBA O0yUYeHUs (KOMIUIEKT BUICO(DUIHEMOB).

4.2 TlepeyeHb HEOOXOAMMOI0 MPOTPAMMHOI0 00ecneyeHHs

1.

Omnepanuonnas cucrema Microsoft Windows 10 (mor. Ne73—A2d/223-d3/2018 ot
06.11.2018, cormamenue Microsoft ESS 72569510);

. IMaker mporpamm Microsoft Office Professional Plus (mor. Ne73—-AD®d/223-

®3/2018 ot 06.11.2018, cornamenue Microsoft ESS 72569510);

. 7-zip GNULesser General Public License (cBo0oaHOE mporpaMMHOe oOecrieueHue,

HE OIpaHUYCHO, O€CCPOYHO);

. Uurepuet Opaysep Google Chrome (6ecruiatHoe mporpamMmmHoe oOecrieueHue, He

OTpaHUYEHO, OECCPOUHO);

. K-Lite Codec Pack — yHuBepcaibHblii HabOp KOAECKOB (KOJHWPOBIIMKOB-

JE€KOJUPOBILMKOB) M YTUJIUT ISl IPOCMOTpa U 00pabOTKM ayuo- U BuAeodailion
(OecrmaTHOE MPOTPaMMHOE OOecIieueHue, He OTPaHYEHO, 0ECCPOUHO);

. WinDjView — mporpamma mas npocmotpa (aiinoB B ¢opmare DIV u DjVu

(cBOOOIHOE MTPOTPaMMHOE 00ECTICUeHHUE, HE OTPAHUUYEHO, OECCPOUHO);

. Foxit Reader — mnpuknagHoe mnporpaMMHOEe oOOecHeueHHe s MPOCMOTpa

ANEKTPOHHBIX JOKyMeHTOB B cranHgapre PDF (6ecruiatHoe mnporpamMmHoe
obecrieueHue, He OTPaHUYCHO, OECCPOUHO).
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5. IEPEYEHBb OCHOBHOMU u NOMOJITHUTEJBHON YYEBHON
JUTEPATYPbBI, HEOBXOJUMOM 1JI51 OCBOEHUSI JUCHUTILINHBI

5.1. OcHoBHas TUTEpPaTYypa:

1. boromosios, H. B. Marematuka : yaeonuk ais CI1O / H. B. boromornos, I1.
N. Camoitnenko. — 5-¢ uzj., nepepad. u gon. — M. : UzparensctBo FOpaiit, 2017.
— 396 ¢. — (Cepus : IlpodeccuonanpHoe obpazoanue). — ISBN 978-5-534-
02325-1. — Pexum nmoctyma : Www.biblio-online.ru/book/C8B3E146-8416-46D9-
B3CA-0273570A9D9%4

2. bammakoB, Mapk IBaHoBuu. MaremaTuka: anrebpa W  Hayaia
MaTEeMaTU4YeCKOTo aHaiam3a, reomMeTpus [TekcT]: ydeOHWK JyIsi WCIOJIh30BaHUS B
y4ueOHOM mporecce o0pa3oBaTenbHbIX yupexkaeHuid CI10 Ha 6a3e 0CHOBHOIO 0011I€ro
oOpa3zoBaHus C MOJyYeHUEM cpeaHero oomiero oopazosanus / M. . baimakos. - 4-¢
u3a., crep. - MockBa: Axkaaemus, 2017. - 253 c. : un. - (Ilpodeccuonanpuoe
obpazoBanue. O0meoopa3oBarenbHbie UucHUILUIMHEBL). - ISBN 978-5-44

3. bammakoB, Mapk HBanoBuu. MaremaTuka: anrebpa U Hayajia
MaTeMaTU4YeCcKoro aHanusa, reomerpusi [TekcT]: 3agauynuk : ydyeOHOe mocoOue s
UCIIOJIb30BaHUsI B Y4eOHOM IMpoiiecce oOpazoBaTeiabHbix yupexaeHuit CIIO na G6aze
OCHOBHOTI'O 00IIeT0 00pa30BaHus C MOJYyYEHHUEM CpelHero oo1iero oopazoBanus / M.
N. bammakoB. - 4-e wu3a., crep. - MockBa : Axanemus, 2017. - 414 c. -

(ITpodheccnonanpHoe obpazoBanue. OOME0Opa3oBaTenbHbIC TUCITUTLINHBI). - ISBN
978-5-4468-5127-0 68-5988-7

5.2 lonoJTHUTEJIbHAS JIUTEPATypa

1. baBpun, . . Marematuka : yuyeOHuk u npaktukym pias CIIO / U. W.
baBpun. — 2-e u3n., nepepad. u gon. — M. : U3parensctBo HOpaiit, 2017. — 616 c.
— (Cepus : Ilpodeccuonanproe obpazoBanue). — ISBN 978-5-534-04101-9. —
Pexxum  moctyma @ www.biblio-online.ru/book/3F803EA3-2037-4108-BEB3-
6997DSAFADOE.

2. boromonog, H. B. IIpakruueckue 3aHsiTus no Mmarematuke B 2 4. Yactp 1 :
yaeonoe nocodue st CITO / H. B. boromosnos. — 11-e uzn., nepepad. u gom. — M.
: UznmarensctBo HOpaiit, 2017. — 285 c¢. — (Cepust : IIpodeccuonanbuoe
obpaszoBanue). — ISBN 978-5-534-01899-8. — Pexum goctyma : www.biblio-
online.ru/book/B2077BBB-EF95-4E5F-AFE1-9AABGEBGIALY.
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5.3. llepuoguyeckne U3TAHUA:

1. XKypnan Maremartuka B IIKOJI€

2.0nekTpoHHas 6ubimoreka "Mznarensckoro qoma "I'pebeHHUKOB"
(www.grebennikon.ru);

3 .base! nanusix koMnaanu «Mcrt Beroy» (http://dlib.eastview.com).

5.4. Ilepeyenn pecypcoB HHPOPMALMOHHO-TEJIEKOMMYHHKAIIMOHHOM CeTH
«HTEepHET», HEOOXOTUMBIX /1JI51 OCBOCHH S I CUMILINHBI

1.

2.
3.

8.

9.

MuHHCTEPCTBO HAayKu HW  BbIcHiero oOpaszoBaHusi Poccuiickoi
®denepanmu (https://minobrnauki.gov.ru/);

denepanbhblii moptai "Poccuiickoe odopazosanue” (http://www.edu.ru/);
Nudopmanmonnas cuctema "EnrHoe okHO A0cTyna K 00pa3oBaTelbHbIM
pecypcam" (http://window.edu.ru/);

Enunas  xomnmeknust  1udpoBBIX  00pa3oBaTENbHBIX  PECYpPCOB
(http://school-collection.edu.ru/);

@enepanbHbli HEHTp HHPOPMALMOHHO-00PA30BATENbHBIX PECYPCOB
(http://fcior.edu.ru/);

Oo0pa3zoBarenbHbIN opTan "Yuebda" (http://www.ucheba.com/);

IIpoextr ['ocymapCTBEHHOrO HMHCTHUTYTa PyccKoro s3bika umeHun A.C.
[Tymkuna "Obpa3oBanue Ha pycckom" (https://pushkininstitute.ru/);
Hayunas snekrponnas oudnuorexa (HOB) (http://www.elibrary.ru);
HarrionaneHas snektponnas oubnmuoteka (http://H30.pd/);

10. KubepJlenunka (http://cyberleninka.ru/).
11. CnpaBouHO-UHGOPMAIIMOHHBIT opTan "Pycckuii A3bIK"

(http://gramota.ru/);

12.Cayx0a TeMaTHYECKHX TOJKOBBIX cioBapeit (http://www.glossary.ru/);
13.CnoBapu u sunukinoneauu (http://dic.academic.ru/);
14 Koncynbrant Ilmoc - chnpaBoyHasi mpaBoBasi cucTeMa (JOCTyN IO

JIOKAJIbHOU CETH)
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http://www.glossary.ru/
http://dic.academic.ru/

6. METOINYECKUE YKA3ZAHUA JJId OBYUYAIOHINUXCA ITO
OCBOEHUIO JUCIIAIIJIMHbI

JlucrumuinHa npeaycMaTpyuBaeT JIEKIIMOHHbBIE U MPAKTUYECKUE 3aHSTHS.

VYcnenrHoe u3yueHue Kypca TpeOyeT MocenieHus JeKIni, akTUBHOU paboThI Ha
MPAKTUYECKUX 3aHATUAX, BBIMOJHEHUE BCEX YYEOHBIX 3a/laHus MpernojiaBaTelid,
O3HAKOMJICHUE C OCHOBHOM U JIONIOJIHUTENLHOM JIUTEpaTypOH.

Bo BpeMms JiekMH CTYACHT JI0>KEH BECTH KOHCTICKT.

PabGoTta ¢ KOHCHEKTOM JIEKIIMI MpeanoaaraeT mpocMoTp KOHCIEKTa B TOT K€
JneHb mocie 3aHsaTui. [lpu 3TOM HEOOXOJMMO MOMETHTh MaTepHhayibl KOHCIIEKTa,
KOTOPBIE BBI3BIBAIOT 3aTpyAHEHHUS i ToHWUMaHusA. [Ipu sToM oOywaromuiics
JIOJDKEH CTapaTbCsl HAWTHM OTBETHl HA 3aTPYAHUTEBHBIE BOIPOCHI, HCIOIb3YS
PEKOMEHIyeMYyIo TUTepatypy. Eciu emy caMoCTOATEeTbHO HE YAAOCh pa3o0paThes B
MaTtepuaie, Heo0X0IMMO C(POPMYIHPOBATH BOMPOCHI U OOPATUTHCS 3a MOMOIIBIO K
MIPENo/IaBaTelt0 Ha KOHCYIbTAIIUHU WK ONFoKaIen JeKIUU.

OOyuaroiieMycsi HEOOXOJIUMO PETYJISIPHO OTBOJAUTH BpeMs i MOBTOPEHUS
MPOMJCHHOTO Marepualna, MpOBEpPsii CBOM 3HAHUSA, YMEHUS U HAaBBIKU IO
KOHTPOJIBHBIM BOIIPOCAM.

IIpakTHyeckne 3aHATHSA COCTABIISIIOT BaXHYI0 YacTh MPOQECCHOHATBHON
MOATOTOBKU CTyAEHTOB. OCHOBHasl 1I€JIb MNPOBEACHUS MPAKTUYECKUX 3aHATHI —
dbopMHpoBaHUE y CTYACHTOB AHAJIUTUYECKOTO, TBOPUYECKOTO MBIIUICHHUS ITyTEM
MPUOOPETEHUS TPAKTUUECKUX HABBIKOB.

Metoauueckue yka3aHus K IPaKTUUECKUM 3aHSATUSIM IO TUCITUIUIMHE HAPSTY C
paboueil mporpamMmoit U rpadKoM y4eOHOTO MPoIiecca OTHOCATCS K METOANYECKUM
JIOKyMEHTaM, OINpPEAeISIONIMM YPOBEHb OPraHU3allii U KauecTBa 00pa30BaTEIbHOIO
npoiiecca.

[Ipy MOAroTOBKE K NPAKTHYECKHMM 3aHATHAM HEOOXOJAMMO MPOCMOTPETh
KOHCHEKTHI JICKIUA U METOJIMYECKUE YKa3aHUs, PEKOMEH/IOBAHHYIO JIUTEpaTypy IO
JAHHOW TE€M€; MOJATOTOBUTHCS K OTBETY HA KOHTPOJIbHBIE BOIIPOCHL.

B xone BbINOIHEHUS HWHANBUIYAIBHOTO 33JaHUS NPAKTHUYECKOTO 3aHATHS
CTYJIEHT TOTOBUT OTYET O pabore. B oTuer 3aHOCATCS pe3yiabTaThl BBITOJHEHUS
KOKJIOTO MyHKTa 3anaHus (Tpaduiku, TaOIUIBI, pacueThl, OTBETHI HA BOIMPOCHI
MYHKTOB 3aJ]aHusl, PEUICHUE MPUMEPOB U 3aAad U T..). 3a 10 MUH 10 OKOHYaHUS
3aHATHS TPEroJlaBaTtelib MpPOBEpsieT 0O0bEM BBINMOJIHEHHOW Ha 3aHSATHH PabOTHl U
OTMEYaeT Pe3yJibTaT B paboueM KypHaje.

OcraBmivecss HEBBITIOJIHEHHBIMU ITYHKTHI 3aJaHus MPAKTUUYECKOTO 3aHATHS
CTYJEHT 00s13aH JA0JIe1aTh CAMOCTOSATEIBHO.

[Tocne mpoBepku oTYeTa MpenojaBaTelb MOXET MPOBOJIUTH YCTHBIM WIH
MHUCHbMEHHBI  OMPOC CTYACHTOB ISl KOHTPOJIE YCBOGHHMS HMMH OCHOBHBIX
TEOPETUUYECKUX U MPAKTUUCCKUX 3HAHUU 10 TeMe 3aHATUS (CTYIEHThI JOJKHBI 3HATh
CMBICJI TOJIYYEHHBIX MU PE3YyJbTaTOB M OTBETHl HAa KOHTPOJIbHBIE BOMpOCHI). [lo
pe3yabpTaraM MPOBEPKH OTYETAa U OMPOCA BHICTABIISIETCS OLICHKA 33 MPAKTHYECKOE
3aHSITHE.

CamocrositenpHast paborta crynentoB (CPC) mo quciurimHe UrpaeT BaKHYIO
POJIb B X0JI€ BCETO Y4eOHOTro mpoIiecca.
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7. OHUEHOYHBIE CPEJACTBA JJJIA KOHTPOJIA YCIIEBAEMOCTH

7.1. IlacopT (pOH/IA OLIEHOYHBIX CPEACTB

OleHOYHBIE  CpelCcTBAa  MpEAHA3HAYEHbl IS KOHTPOJSd UM OLEHKH
00pa3oBaTEIbHBIX JIOCTHKEHUM OO0y4YarolIuXcs, OCBOMBIIUX IIporpaMMmy y4deOHOMH
JUCUUIUINHBI.

@OHJI OLEHOYHBIX CPEACTB BKJIKOYAECT KOHTPOJIBHBIE MAaTE€pHUalbl s
MPOBEJCHNUS  TeKyllero KOHTpoJss B  ¢dopMe MpoBEepodHbIE  pabOTHI,
CaMOCTOSITeJIbHBIE PabOThl W KOHTPOJbHBIE PAOOTBI U NMPOMEKYTOYHOM
arrectauuu B popme 3aueTa u IK3aMeHa.

eau u 3axauu GOHIA0B OLICHOYHBIX CPEACTB

@OoHABl OLEHOYHBIX CPENICTB CO3JAIOTCA IS aTTECTallMd O0y4arouuxcs c
LEeNbI0 OLEHKM MX [EPCOHANBHBIX JIOCTH)KEHUM IOATAllHBIM TpPeOOBaHUSAM
cootBercTBytomei [ITICC3 u npeacTasisieT co00i COBOKYIMHOCTh KOHTPOJIUPYIOIINX
MaTepuajoB, MO3BOJSIIOIIMX OLCHUTh YMEHMs, 3HaHUS, MNPAKTUYECKUN OMNBIT U
OCBOCHHbBIE KOMITETEHIIUU.

@DOHIbI OLEHOYHBIX CPEACTB MO3BOJISIIOT YCTAHOBUTH COOTBETCTBUE YPOBHS
MOATOTOBKM CTYJ€HTa Ha KaXJO0M OJTarne oOyudeHus TpeOoBaHUAM padboueid
nporpaMmbl  y4eOHON JUCUUIUIMHBI, pabodeil mporpamMmbl MPOPECCUHOHAIBHOIO
MOAYJISl, IpOrpaMMamM MPaKTHK, TPOrpaMMe TOCYIapCTBEHHONM UTOTOBOM aTTECTALIMH.
3amayaMu (POHIOB OLIEHOYHBIX CPEJICTB ABIISIOTCS:

—KOHTpPOJIb M  yNpaBiICHHE TPOIECCOM MNPUOOPETEHUS  CTYyAEHTaMU
HEOOXOIUMBIX 3HAaHHUU 17§ YMEHHUH, OIpeIeNIEHHBIX benepanbHbIMU
rocyapCTBEHHbIMU OOpazoBaTenbHbIMU cTaHnapramu CIIO mo cooTBeTcTByrOIIEH
CHELUATBHOCTH;

—KOHTpOJIb W yIpaBiieHHe aocTkeHueM ueneit peannzauunu [TIICC3 CIIO,
ONMpEJENCHHBIX B BUAE Habopa o0mMX M TOPO(EecCHOHATBHBIX KOMIETEHIUH
BBITYCKHHUKOB,

—o0ecreyeHne COOTBETCTBUSL pe3yJbTaTOB OOy4YeHHs 3ajadaM Oyayuiei
npohecCUOHATLHON e TEIbHOCTH BBIITYCKHHKA.

7.2. Kpurepuu OlieHKHM 3HAHUI

OuneHka NUCbMEHHBIX KOHTPOJIBHBIX PA00T 00y4YaIOIIUXCS 10 MATEMATHKE:

OTBET OLICHUBACTCS OMMEMKOU «5», €CIIN:

— paboTa BBITOJIHEHA ITOJTHOCTBIO;

— B JIOTMYECKUX PACCYKACHUAX U OOOCHOBAHWM PEIIECHUS HET MPOOEIIOB U
OIIHOO0K;

— B pEUICHUH HET MaTeMaTU4YeCKuX OIMOOK (BO3MOXKHA OJHA HETOYHOCTD,
OMHCKA, KOTOpasi HE SBJISICTCS CJEJACTBUEM HE3HAHUS WM HEMOHUMAaHHS Y4yeOHOTO
Marepuana).

Ommemka «4» CTaBUTCSA B CIEAYIOIINX CIIyYasx:
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— paboTa BBIMOJHEHA TMOJHOCTHIO, HO OOOCHOBaHUS WIAroB pEIICHUs
HEJOCTaTO4YHbl (eciu  yMeHue OOOCHOBBIBaTb PpACCYXKICHHMsS HE  SBISIOCH
CHeUalbHbIM 0OBEKTOM MPOBEPKN);

— JIONYILIEHbl OJHA OIIMOKAa WJIM €CTh JIBa — TPU HENOUYETa B BBIKJIAJKAX,
pUCYHKax, uYepTexax wIn Trpapukax (ecid 53Th BuAbl pabOT HE SBISIIHCH
CHELMATIBHBIM 00BEKTOM IPOBEPKH).

Ommemka «3» CTaBUTCS, €CIIU:

— JomyileHo OoJiee OJHOM OMMOKM WM 0Oojee JBYX — TPEX HEIO0YETOB B
BBIKJIa/IKaX, YepTexkax WiIM rpadukax, HO oOydaromuiics obnagaeT o0s3aTeIbHbIMU
YMEHHUSIMU 110 TPOBEPSIEMOM TEME.

Ommemka «2» CTaBUTCS, €CIIU:

— JIONYUIEHBbI CYIIECTBEHHBIE OIIMOKH, MOKA3aBIIME, YTO OOYYaIOIIMICA HE
o0nasaeT 00s3aTeNbHBIMU YMEHUSIMU IO JAHHOM TeMe B MIOJHOM Mepe.

OueHKa yCTHBIX 0TBETOB 00YYAKOLIUXCS 10 MaTeMaTHKe:

OTBeT OLICHUBAETCA OMMEMKOU «5», €CIIN CTYJEHT:

— TMIOJHO PacKpbUl COJAEpKaHUE Marepuana B o0beMe, NPeryCMOTPEHHOM
IIPOrPaAMMON;

— H3JIOXKWJI ~ MaTepuaJl  rPaMOTHBIM  SI3bIKOM,  TOYHO  HCIOJNb3YS
MaTE€MaTUYECKyl0 TEPMHHOJIOTHUIO M CHUMBOJIMKY, B ONPEICICHHOW JIOTHYECKON
MOCJIEIOBATEIBHOCTH;

— TMPaBWIbHO BBINOJIHWI PHUCYHKH, YEpPTEXKH, TIpaQUKH, COIMYTCTBYIOIIUE
OTBETY;

— TMOKa3aJdl yMEHUE WUIIOCTPUPOBATH TEOPUIO KOHKPETHBIMHU IpPUMEpaMH,
IPUMEHSATH €€ B HOBOM CUTYalll! TP BBINOJIHEHUU PAKTUYECKOTO 3aJaHUs;

— TMPOJAEMOHCTPUPOBAJl 3HAHHUE TEOPUU DPAHEE H3YUYEHHBIX COMYTCTBYIOLIUX
TeM, C(OPMHUPOBAHHOCTh M YCTOWYMBOCTH HCIIOJIb3YEMBIX HPU OTBETE YMEHUH U
HAaBBIKOB;

— OTBEYaJ CaMOCTOSITENbHO, 0€3 HABOSAIINX BOIIPOCOB MPENOIaBaTENs;

— BO3MOXHBI OJIHA — JIB€ HETOYHOCTU IPU OCBELIEHWH BTOPOCTENEHHBIX
BOIIPOCOB WJIM B BBIKJIAJIKaX, KOTOPbIE YYEHHMK JIETKO HMCHPABHJI IMOCJE 3aMeyaHus
YUHTEJIS.

OTBeT OLICHUBAETCS omMmemKou «4», eciu YIOBIETBOPSIET B OCHOBHOM
TpeOOBAHMIM Ha OLEHKY «5», HO PU ITOM UMEET OANH U3 HEAOCTATKOB:

— B U3JIOKCHUU JIOMYyIICHBI HeOoibliMe NpoOenbl, HE HCKa3UBIIee
MaTEMaTUYECKOe COJIepKaHUE OTBETA;

— JIONYIIEHbI OJUH — JBa HEAOYETA MPHU OCBELIEHUU OCHOBHOI'O COJAEPKAHUS
OTBETAa, UCTIPABIICHHBIE MOCJIE 3aMeUYaHusl IPENo1aBaTeNs;

— JIONyIIEeHbl omuOka wuiM ©OoJee [ByX HEJOYETOB MPHU  OCBELICHUU
BTOPOCTEIIEHHBIX BOMNPOCOB WM B BBIKJIAJKaX, JErKO MCIPABJICHHBIE IIOCIE
3aMeyYaHusl MPernoaaBaTes.

Ommemxa «3» CTaBUTCS B CIEAYIOIINX CIydasx:
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— HEMOJIHO PAacKpBITO COAEp)KaHUE Marepuana (CoaepikaHue U3JI0KEHO
¢parMeHTapHO, HE BCErJa IOCIEAOBATENbHO), HO IIOKa3aHO o0Ilee MOHUMAaHUe
BONpOCa MW  MPOJEMOHCTPUPOBAHBl YMEHHS, JOCTAaTOYHBbIE [UJIsI  yCBOGHUS
nporpaMMHOro Marepuana (ompezneneHsl «TpeOOBaHMSMH K MaTeMaTHYECKOU
MOJIFOTOBKE 00YUYaIOIIMXCs» B HACTOAIIECH MpOorpaMme 1Mo MaTeMaTUKe);

— UMENUCh 3aTpyJHEHHS WIM JONYUICHbl OHIMOKM B  OIpEIeICHUH
MaTeMaTH4eCKO TEPMHUHOJIOTUH, YepTeXKaX, BBIKIAIKaX, MHCIPABICHHBIE IIOCIE
HECKOJIbKMX HaBOJAIIUX BOIIPOCOB MPEINO/1aBaTes;

— CTYACHT HE CIpPaBWJICS C NMPUMEHEHHEM TEOPHUH B HOBOW CUTYallMH MpU
BBIMIOJTHEHUH MPAKTHYECKOTO 3aJaHusi, HO BBIIOIHWI 3aJaHusl 00s3aTEIbHOTO
YPOBHSI CJIOKHOCTH I10 JaHHOH TeMe;

— TpH  JOCTaTOYHOM 3HAHMM TEOPETHUECKOr0 MaTepuayia BbISBJICHA
HeJocTaTOYHas CPOPMUPOBAHHOCTh OCHOBHBIX YMEHHI U HABBIKOB.

Ommemka «2» CTaBUTCS B CIEAYIOLIUX CIyYasix:

— HE pacKpbITO OCHOBHOE COJIepKaHHe yueOHOTO MaTepuana;

— O0OHapy»X€HO HE3HaHUE YUYEHUKOM OoJibliei i Hanbolsiee BaKHOM 4acTu
y4eOHOT0 MaTepHuaa;

— JIONYIIEHbl OMIMOKM B OIpPENEJCHUM NOHATUN, INpPU HCIOJIb30BAHUU
MaTeMaTUYECKON TEpPMHUHOJIOTUH, B PHUCYHKax, uepTekax Win rpadukax, B
BBIKJIQ/IKaX, KOTOpPbIE HE HCIPABJICHBI IOCIE€ HECKOJbKHX HABOJSIIMX BOIPOCOB
IpernoaaBaTels.

Ob6masn kiaaccupukanusa ommoOoK:

IIpu oneHke 3HaHUN, YMEHUN U HABBIKOB OOYYaIOIIMXCS CIEAYET YUYUTHIBATh
BCe OMMOKH (TpyObie U HETPYOBIC) U HEAOUYETHI.

1. 'pyObIMH CUUTAIOTCH OIINOKM:

— HE3HAHWE OINpPEJIETICHUS] OCHOBHBIX MOHSTUM, 3aKOHOB, MPABUJ, OCHOBHBIX
MOJIOKEHUN TEeopuu, He3HaHWe (PopMyll, OOIIECTIPUHSATHIX CHUMBOJIOB 0003HAUYECHUUN
BEJIMYWH, €IMHUIL] UX U3MEPEHUS,

— HE3HAHWE HAMMEHOBAHUUW €IMHUL] U3MEPEHHUS;

— HEYMEHHE BBIJICTUTh B OTBETE TJIABHOE;

— HEyMEHHUE NPUMEHSTh 3HAHUS, aJTOPUTMBI JUIsl PEIICHUS 3a/1a4;

— HEyMEHUE JIeJaTh BBIBOJIBI M1 0000IICHUS;

— HEYMEHHUE YUTaTh U CTPOUTH IpaUKH;

— HEYMEHHE M0JIb30BAThCS MEPBOMCTOYHUKAMU, y4eOHUKOM u
CIIpaBOYHUKAMU;

— TOTeps KOPHS UM COXPAHEHHE MOCTOPOHHETO KOPHS;

— otOpackiBanue 06€3 00bSICHEHUI OJHOTO U3 HUX;

— PpaBHO3HAYHBIE UM OIITUOKU;

— BBIYUCIIUTENIbHBIC OMUOKH, €CJIU OHU HE SIBIISIOTCS OTMCKOM;

— JIOTUYECKHE OIIUOKH.

2. K HerpyObIiM oIm0OKaM cJjieyeT OTHECTH:

44



— HETOYHOCTHb (DOPMYIHMPOBOK, ONMpPEIEICHUN, OHATUN, TEOPH, BbI3BaHHAs
HEIIOJIHOTOM OXBaTa OCHOBHBIX INPU3HAKOB ONPEIEIAEMOTO IMOHATUSA WU 3aMEHOU
OJIHOTO - IBYX U3 3THUX IIPU3HAKOB BTOPOCTEIICHHBIMU;

— HETOYHOCTH rpaduka;

— HEpalMOHaJIbHbBIN

METOA

peLIeHUs

3aJgaduu

501041

HEOOCTAaTOYHO

IPOAYMaHHBIM IJIaH OTBETA (HapyLIEHHE JIOTUKH, MOJAMEHA OTAEIbHBIX OCHOBHBIX
BOIPOCOB BTOPOCTEIIEHHBIMHU);
— HepalMOHAIbHBIE METOABI pa0OTHI CO CIIPABOYHOM U IPYTON JIUTEPATYPOU;

— HCYMCHHC PpCIIATh 3aAa4U, BBIIIOJIIHATL 3alaHUA B 06Hl€M BHUJIC.

3. Hegoueramu ABJIAIOTCA:
— HepaloHaJIbHbIC MPUEMbI BEIYUCICHUN U TPeoOpa3oBaHuUi;

— HeOpexHOe BHIMIOJIHEHHE 3aliCel, YepTeke, cxeM, rpaduKoB.

7.3. OnleHOYHBIE CpeICTBA JIsl MPOBeIeHUs TeKYIlell aTTecTalNu

Texkymuii KOHTPOJIb MOKET MIPOBOJIUTHCA B (popme:

— (poHTaIBHBIN OMpoC
— HWHIWBUIYAIBHBIA YCTHBIA OMIPOC

— TMHUCHMEHHBIN KOHTPOJIb
— TECTHPOBAHHUE MO0 TEOPETHUCCKOMY MaTEepHAITY
— TmpakThueckas (JlaboparopHas) paboTta

— 3amura pedepara

— 3alyTa BBIIIOJIHCHHOT'O 3aJaHUA,

— pa3paboTka mpoOemMbl Kypca (JI0KIam).

OueHuBaHue NPU TEKYIIECH aTTeCTaIUU

®opma Brazeus JInunsle [Ipumepsr
aTTectany | 3HaHUS Ymenus (HaBbIKH) KauecTBa OIICHOYHBIX
" CTyJEHTa CPEICTB
YcTHBIN Kontpounb Ornenka Or1enka Oruenka 3agaun K
ONpOC [0 | 3HaHUH MO YMEHHUSI HaBbIKOB CIIOCOOHOCTH KOHTPOJIBHO
TeMaM ONpENIETICHHBIM | pa3auyaTh paboThI ¢ ONEPATUBHO U it pabote
npobiieMaM KOHKpETHbIE JUTEPATypHBl | KAYECTBEHHO BOIPOCHI
MOHSITUS MU OTBEYaTh HA IPHIIATAI0TCS
HMCTOYHHKAMHU | TTOCTaBJICHHBIC
BOIPOCHI
Pedepar KonTpons Ouenka Ouenka Ouenka Tembl
(moxmanm) 3HAHUI O yMEHUs HaBBIKOB CIOCOOHOCTH K pedepaToB
OTIPENICTICHHBIM | pa3uvaTh paboTHI C CaMOCTOSTENIbHO | (JTOKJIa/10B)
npobiieMaM KOHKPETHbIE JTUTEepaTypHBl | i paboTe u TPHIIATal0TCSA
TTOHSITHS MU aHaJINU3y
HUCTOYHUKAMHU | JINTEPATYPHBIX
WCTOYHUKOB
KonTpons Ornenka Onenka Onenka KoHnTpoasn
Kontpons | 3HaHUS YMEHUS HaBbIKOB CIIOCOOHOCTH ble paboThI
IIpUJIararTcs
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Has pabdoTa | TEOPETHYECKUX | paboTaTh C paboTHI C OTICPATUBHO U
OCHOB MaTEeMaTHYECK | MATEMaTUYECK | KAueCTBEHHO
MaTeMaTHKH. UM aIllapaToM | UM aIlapaTtoM | pemaTh

IS MIOCTaBJICHHBIC

obecrieueHus Ha MMPaKTHYECKUX

pereHus paboTax 3amauun

PaKTUICCKUX u

3ajay. apryMEeHTHPOBAT
b Pe3YJIbTaThI

I[IpumepHbIe TeCTOBBIE 3aJaHUSA: HE IPEAYCMOTPEHBI.

IIpuMepHBIE BONIPOCHI AJIs1 YCTHOI'O ONpoca:

1./laiiTe onpeaeneHne KOMIUIEKCHOTO YHCIA.

2.JlaliTe onpeieiecHUE MHUMOMW €TMHUIIBI

3.Ha3oBute HaTypaJbHbIC YUCTIA.

4.Ha3oBuTe paumoHaIbHbIE YUCIIA

5.HazoBute crerieHn MHUMOMN € TMHUIIBI

6.Kakne KOMIUIEKCHBIE YK Clia HA3bIBAKOTCA PABHBIMHU

7.Kakne KOMIUIEKCHBIE YK CIIa Ha3bIBAKOTCS COMPSIKECHHBIMU.

8.Kakne KOMIUIEKCHBIC YHCIIa HA3BIBAOTCS MPOTUBOIOJI0KHBIMU

9.Kak n300paxaroTcsi KOMIUJIEKCHBIE YHCIIa TEOMETPUUECKU

10.JailiTe onpeaeneHrue MOAYJIsl KOMIUIEKCHOTO YHCIIA.

11.Kak HailTH apryMeHTbl KOMIUIEKCHOTO YHCIIa

12.Ilepeuncnure HOpMbI 3aMUCH KOMIUIEKCHBIX YHCET

13Kak BBIMOJIHATH ACHUCTBUS HaJl KOMITJIEKCHBIMHU YHCJIAMHU B aJreOpandecKoin
dbopme.

14.Haz0oBuTE YUCIIO COMPSHKEHHOE KOMIUIEKCHOMY Yucity Z = 2 - 31 ¥ IEPeMHOKUB
UX JAWUTE OTBET

15.Yemy paBHBI KOPHU KBaAPATHOTO YPABHEHUS C OTPULATEIBHBIM
JTMUCKPUMHUHAHTOM.

16./1aiiTe onpeaeneHue KOMILUIEKCHOTO YUCIa.

17.3anucarh CBOKMCTBA CTENIEHU C MPOU3BOJIBHBIM MMOKA3aTEIEM.

18.YUt0 Ha3bIBaeTcs JiorapuMoM ¢ MPOU3BOJILHBIM OCHOBaAaHUEM?
19.3anucath OCHOBHOE JIOTapU(PMUUECKOE TOXKIECTBO.

20.TToctpouTs rpaduk mokazaTeabHON (HYHKIIMHA ¢ OCHOBaHHEM OoJibiie 1.
21.Yro HazpiBaeTcs gorapudMupoBaHueM?

22.Yt0 Ha3bIBAIOT HATYPAIBHBIM JOraprupmMom?

23.3anmucath GhopMyITy Mepexojia OT OJHOTO OCHOBAHUS K APYyroMy?

24 Hazosute ¢popmynnsl Kpamepa.

25.Ilepeunicire METOABI PELIEHUS] CHCTEM JIMHEHHBIX YPABHEHUH C IBYMS
HEU3BECTHBIMHU.

26.1lepeuncnure METOIbI PEIICHUSI CUCTEM JIMHEHMHBIX YPAaBHEHHU C TpeMs
HEU3BECTHBIMHU.

2’7.Ha3zoBHTE CBOMCTBA ONPENECITUTENS.

28.Ecnu onpeaenuTenb paBeH HYIIO, TO CKOJIBKO PEIIEHU UMEET CUCTEMa
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29.Yto HazbiBaeTcs pyHKIUEH?

30.Yrto Takoe 006nacTh onpeaesieHus U 00J1acTh 3HaUeHU PyHKITUN?

31.Yto Ha3biBaeTcs GpyHKIMEH 0OpaTHON JaHHOMN ?

32.Jlath omnpesiesieHre CI0KHON QyHKIIUU.

33.IlpuBectu mpuMepbl OOPaTUMBIX (QYHKIIHMA.

34.Ilepeuncauthb criocoObl 3aaHus GyHKIUMA, UX TOCTOMHCTBA U HEJIOCTATKU.
35.Yto Ha3weiBaeTcs rpadukomM QyHKIUNA?

36.KakoBbI 0ocoO0eHHOCTH TpadUKOB MPSIMON U 0OpaTHOM PyHKIHH?

37.0T1 yero 3aBUCUT 00IACTh OMPECIICHUS CIOKHON QYHKITUU?

38.Kak no rpadguky GyHKIIUNA ONPENCTUTh, SIBISCTCS U (PYHKITUSA YETHON, HEYETHOM.
39.Yto Ha3bIBaeTCs MPOU3BOAHON (PYHKIIMM?

40.Yto moka3pIBaeT MpOU3BOAHAS (PYHKIIHS B TOUKE?

41.KaKoB reOMETPUYECKNN CMBICIT ITIPOU3BOTHOM ?

42.KakoB (hpu3udecKkuil CMbICI MPOU3BOIHOM?

43.Kakue cBOWCTBA MPOU3BOIHOM BbI 3HAETE?

44 Tlo xakuM (opMyJiaM BBIYUCISIOTCS IPOU3BOIHBIE TPUTOHOMETPUYECKUX
byHKIUH?

45.I1o xakuM (opMyJiaM BBIYUCISIOTCS TIPOU3BOJHBIE CTEIEHHON (YHKIMH?
46.I1o xakuM (opMyJiaM BBIYUCISIOTCS IPOU3BOIHBIE TTOKA3aTEIbHON (PYHKITUH?
47.I1o xakuM (opMyJiaM BBIYUCIISIOTCS IPOU3BOHBIE JorapupmMuyeckoit pyHkunn?
48.Kak BBIYMCIISIFOTCS. TPOU3BOJAHBIE CIOXKHON (PyHKIUU?

49.Yto0 Ha3biBaeTcs nuddepernranom GyHKIuu?

50.Y1o HEOOX0AMMO C/IeNIaTh, YTOOBI BBIYUCIUTH AU PepeHran GyHKIIU?
51.Kakoli Bua uMeeT ypaBHEHHE KacaTellbHOU K Tpaduky GyHKIuu Y= y(X)?
52.KakoB reomerpuueckuit cMbica auddepenimana?

53.Kakas ¢pyHKIMS Ha3bIBA€TCSI MOHOTOHHO BO3pacTaroIiei?

54 Kakast (yHKIIMSI HA3bIBAETCS MOHOTOHHO YOBIBAIOIIEH?

55.Kak uccrnenoBath (yHKIIMIO HA MOHOTOHHOCTb?

56.Kakue TOUKM Ha3bIBAKOTCS KPUTUUECKUMU?

57.Yt1o Takoe 3KCTpeMyM (DyHKITIU?

58.Kak uccienoBarb (yHKIIHIO HA IKCTPEMYM I10 TIEPBOMY MTpaBUITY?

59.Kak uccrnenoBath (yHKIIHIO, YTOOBI TOCTPOUTH €€ Tpaduk?

60.Kak BbruMcnuTh HauOoJIblIIEe U HAUMEHbIIIEE 3HaYeHUE (PYHKIIUU Ha
MIPOMEXKYTKE?

61.Yrto siBnsieTCss OCHOBHOM 3a/1aueil MHTErpajJbHOTO UCUUCIICHUS?

62. Kakas ¢pyHKIMA Ha3bIBaeTCs NEPBOOOPA3ZHON JIJIs 3aJaHHON PyHKIIUN?

63. Ecmu F(X) — mepBooOpa3nast mis f(X), TO KakuM paBEeHCTBOM CBSI3aHBI OHH MEXKTY
co0oit?

64. ChopmynupyiiTe TeOpeMy O CyIIECTBOBAaHUU MTEPBOOOPa3HON (DYHKITUH.
65. IlepBooOpa3Has ompenenseTcss HeoHO3HauYHO. Kak 9T0 Hy»KHO MTOHUMATH?
66. Ilouemy npu MHTErpUPOBAHNN (DYHKIIHI MMOSBISAECTCS MPOU3BOIbHAS
MOCTOSTHHAS?

67. Ilouemy oHa (GYHKIIHS KMEET MEITYI0 COBOKYITHOCTH MIEPBOOOPA3HBIX ?

68. Kak 3amucaTh BCIO COBOKYITHOCThH IEPBOOOPA3HBIX (DYHKITHIA?
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69. Uro Ha3bpIBaeTCA HEONMPEACIEHHBIM HHTETPATIOM?

70. Yewm oTnruaeTcs HEONPEIeICHHbIA HHTETPpajl OT NepBooOpa3Hon PyHKIIUN?
71. TloueMy UHTETpas Ha3bIBAETCS HEOMPEICICHHBIM?
72.YT0 Ha3bIBa€TCSI BEKTOPOM B IPOCTPAHCTBE?

73.Kakue ObIBatOT BEKTOPHI B MPOCTPAHCTBE?

74.Yemy paBeH yroia Mexay BEKTOpaMu?

75.Yemy paBHa JjIMHA BEKTOpaA?

76.YUemy paBHO CKaJIIpHOE MTPOU3BEICHUE BEKTOPOB?
77.Yemy paBHO BEKTOPHOE MTPOU3BEACHUE BEKTOPOB?

78. HayasibHOE TIOHATHE CTEpEOMETPHH (OIpeieTICHUEe, OCHOBHBIE TIOHSITHS).
79.AKCHOMBI CTEPEOMETPUH.

80.CiieicTBUS U3 aKCHOM.

81.B3anMHOE pacnonoKeHue AByX NPSMBIX B IPOCTPAHCTBE.
82.B3anMHO€ pacrooKeHue MpsMON U MIIOCKOCTH.
83.IIpu3Hak napamieabHOCTH MPSMOU U IIOCKOCTH.
84.IIpu3Hak napaaieabHOCTH ABYX IUIOCKOCTEM.
85.Teopemsl 0 MapajuieIbHBIX MIIOCKOCTSIX.

86.IIpu3Hak nepneHAUKYISIPHOCTH MPSMOM U TJIOCKOCTH.
87.YpaBHEHUS TIIOCKOCTH (00111e€).

88.IIpu3Hak nepneHUKYISIPHOCTH ABYX MIOCKOCTEM.

89.Y ciioBue nmapajuieIbHOCTH JBYX TNTIOCKOCTEMN.
90.YcnoBue nepneHIuKyIsIPHOCTH IBYX MIOCKOCTEM.
91.Yron Mexay IByMs INIOCKOCTSMM.

92.ITapamMeTprieCKO€ YpaBHEHHE MPSMOU B MPOCTPAHCTBE.
93.Kanonnueckoe ypaBHEHHUE NIPSIMOM B IPOCTPAHCTBE.
94.Yto Ha3bIBAETCSI MHOTOTPAHHUKOM?

95 IlpuBeaute npuMepPbl MHOTOIPAHHUKOB?

96.UT10 Ha3bIBACTCS TEJIOM BpaIeHUs?

97 IlpuBeaute npuUMeEpPHI TEJ BPALLICHUS.

IIpumepHbIe KOHTPOJIbHBIE PA0OTHI
KounrpouabHas padora Nel no reme «KopHu, crenenu, Jorapupmsi»
BapuanTt Ne 1

1. Beruucaure:
2 1
a) 5—(27)3:(8)3;
6) 2° 9-3° 24;

5) 2033
3375’

r) 2-logs 10 — logs 4;
I[) 3210g3 5;
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1 1
2 logzg—logzg
log, 256
2. YOpocTUTE BBIpAKCHHE:

3 z 6 722
8k~-k2 a

a)——  0) T

k 2
3. BeimostHUTE NENCTBUS:

10g0,1 0,005 - logo'l 0,05.

Bapuant Ne 2

1. Beruucaure:
2
27 3.
a) ? ,

6)4-° 25-2-° 40;

B) ° 36 - 24 - 54;
r) 2-log; 6 —log; 4;
)1) 4_310g43.

e) 1110g2 4+logq4 2.

2. YrpocTurte BbIpakeHHE:
2

a) 32x71° 75 6) °32a7-° 3.

3. BeImosIHUTE NENCTBUS:
1
logg 45

log,s 5 +

IIpumepHbIe NPpaKTHYECKHUE 3aTaAHMS:
3aganme 1:

BapuanTt Ne 1

1. Bemuucnure:
3

a) 2+ 0,3% z;
6)°18-° —12;

B) > 1232 36;

r) 4-log,2-log, 4 + 2,
n) logs 200 — logs 8;
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e) 104—3 logqo 5 )

2. YTOpoCTHUTE BBIPaKEHUE:

2 3
a) M 6) * 2n13 - * 8n3.
a3

3. BeImosiHUTE IENCTBUA:

17
10g13 17 - 10g13 E

Bapuant Ne 2

1. Beruucaure:
2 1
a) 3-8 — 82 3:

6)0,5 - 3 11250
B) " 16-° 4 —2°27;
r)logys 6 —logg s 12;
)log_38 _
logs 2
e) (logs 6 —logs 12 + logs 24) - log,, 25.

2. YTIpoCTHUTE BBIpaKEHUE:
7 —_— —

— — 17 34
a)ys-ys; 6)  x25:7 x1,

3. BeImosiHuTe IEUCTBUA:

17
logy317 —log,3— 5

3ananue 2:
BapuanTt Ne 1
BorauciauTh npenesl:

. 3x*-17x+10 : 5—X - N1+z% -1 2x% +x+1
1. lim——r—. 2. lim—————., 3. lim ———. 4. lim———
x>5 3X° —16X+5 x>53_\2x -1 V3 3z X—>oo3X +x°+1
—5x-3
5. Boruucnutsb npeaen pyHKIuu I| mnpn Xo =3 U X, =0.

Bapuant Ne 2
BBI‘-II/ICJ'II/ITB peJIebl:
~7x+3 : X _1-+1-x? 5x* —x® +2x
1. lim—————, 2. lim . 3 lim———. 4 lim——————
A 3 X1 x>0 34 x —/3—X o0 x? o Xt -8 +1
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4P —TX =2
5. Beruncnuth npeaen QyHKIuu Ilmﬁ NpUX, =0 U X, =o0.
=% 2X° —X—

IIpumepHbIe caMOCTOATEIbHbIE PA0OTHI

Pao6ora 1:
Bapuant Ne 1
1. Beruucnure:

T T T
2tg(—) -[tg — + cos—
9(,) ltg’y +cos 1

a) . 3r ’
cosx —2sin—
2
) cos’ 336" —cos’ 156° +tg100° -tg350° tg°18"
tg?72° +ctg?162° 2
B) sin(a — B),eciucosa =g,cosﬁ = —215, 3772- <a<2r A r<pfP< 3?”;

3 V4
r) cosZa,ecﬂuCOSa:g U O<a<E.

tg150° sin200°

2. OmpenenuTte 3HAK BBIPAKECHUS:

c0s320°ctg140°
3. Bberumciure 3HaueHHWE OCTAIBHBIX TPUTOHOMETPUYECKUX (DYHKIMN yria o,
3 3z
€CIM Clgo=— U T <a <—.
3 2
. 5,37
2
sin“(—+a) sin?(—)

4. JlokaxuTe TOXKICCTBO: =1.

Ctgz(a—Zﬂ) CtQZ(a_Bl)
2

5. Ympocrure: sin(a —27) - cos(%r —a)+tg(r — ) -tg(%ﬁ + ) +cos’ (% —a).

Bapuant Ne 2
1. Beruucaure:

sin? x —3cos® X
a) y=
2271 37rx

 2sin? X + c0S? X

] 137 T
0) sin(—=—2) + cos(——) +tg(—==) —ctg(—>) ;
) sin-=2) 33) o) -ctg )

, €ClIH tgx = 3;

B) tg(a + B),ecmu Ctgazg, O<a <%;

o 3 3
) COS—,ecmuCOSax =~ U — <a <27.
2 5 2
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sin145°ctg250°
c0s315°tg200°
3. BbluhciuTe 3HAYEHHE OCTAIbHBIX TPUTOHOMETPHYECKHMX (YHKIMH yria o,

2. OmpenenuTte 3HAK BHIPAKECHUS:

4 T
CcCJIn COSa’=—g )51 E<0{<7Z’.

4. JlokakuTe TOXIECTBO: tga -tgpf + (tga +tgpB) - ctg(a + ) =1.

: Y. cosH) —sin(X) -sin(Z
5. Ynopocrure: cos(4) cos(6) sm(4) sm(6).

Pa6ora 2:
1°. c'= 8° (tgx)’' =
2. (x) = . (clgn) =
B uacrroctn, X = 10°.  (arcsinx)’ =
(x%) = 11°.  (arccosx)' =
(%) = 12 (arctgy)’ =
0 arcctgx)’ =
(VX) = 132, (arcctgx)
' I[TPABUJIA JUODPEPEHIIMMPOBAHMA
[lj = 14°.  (u+v)' =
X
3°. (kx+b)' = 15°.  (u-v)'=
£ @)= 16°.  (uv)' =
B wactHoOCTH, €)= 17°. (cu)' =
5. (log, x)' = 18°, U )’ )
B yacTtHOCTH, (Inx)"= v)
(Igx)’" = ( 1 ) )
B gacTHOCTH, v .
6°.  (sinx) = TTIPOU3BOJIHA S CJIOKHOM OYHKINHU
7°. (cosx)' = 19°. f(p(X) =
Pabora 3:
3anucarh TaOJUYHBIC HHTETPAJIBL:
1°, dex =
2°. Ixadx = B gactHOCTH, j dx =
I
' X
4° _[axdx = B vacTtHOCTH, Iexdx =
5° j cos xdx =
6°. jsin xdx =
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7°.
8°.

9°.

10°.
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VJ1-x2
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B yvacTHOCTH, I > =
1+X

B gactHoOCTH, I




7.4.01eHOYHbIE CPeICTBA VISl MPOBeeHUsI MPOMEKYTOYHOM aTTecTallu

HpOMC)KYTOIIHaSI aTTCcCTal s

. JInyneie IIpumepsr
dopma [IpakTrueckuii
ATTECTALIH 3HaHusA YMenus OIbIT (BIAZETD) KauecTBa OLICHOYHBIX
CTYJEHTa CPEICTB
Huddepen | KonTpoas Ouenka Ouenka Ouenka KonTtponbsHas
[IUPOBAHHBI | 3HAHUS YMEHUS pelIaTh | HaBBIKOB CrocoOHOCTH | paboTa
i 3aderT (B | OCHOBHBIX TUTIOBBIE JIOTHYECKOT0 IrpaMOTHO U | MpHJIaraercs
BUJIE onpejaeseHul, | 3a1adu B | MBIIIJICHUSI TIPHU | Y€TKO
KOHTPOJBbH | TEOpEM, obnactu pelleHuy 3a7ad | u3Jiarathb
oif paboTsl) | hopmy, npodeccroHans | B obnactu | Marepual B
MpaBWw U Tp. | HOM npodeccuoHans | MUCbMEHHOM
B MaTEeMaTHKE | JCSATCILHOCTH. | HOU BUJIE
Onenka JeSITeIbHOCTH
YMEHHUS
MMOHUMATh u
YMETb
MPUMEHITh Ha
MIPAKTUKE
TEOPETUUYECKUI
MaTepua
DK3aMeH Kontposnb I'pamoTHO Ouenka Bompocst u
3HAHUS u3Jararb CIIOCOOHOCTH | OMJIETHI
OCHOBHBIX TEOPETUUECKHIA rPaMOTHO U | MPHJIAraroTcs
ONpENEICHUM, | MaTepuan u YETKO
TEeopeM, YMEIo u3Narath Xoj
dbopmyi, MPUMEHSITh €T0 perreHus
MpaBWJI W Tp. | IPH  PEUICHUH 3aaq B
B MaTEMaTHKE | MPAKTHICCKHUX obnactu
3aja4 npodeccuona
JIbHOM
JeSITeNbHOCT
"
apryMeHTHPO
BaTh
pE3yNbTaThI

7.4.1 IlpumepHbIe BONPOCHI 1Jisl NPOBEJCHUS TPOMEKYTOYHOM aTTeCTAllUN:

1. Ienbie m panuoHanbHble YHucia. JledicTBUTENbHBIC Ynciia. AOCOIIOTHAS M
OTHOCHUTEJIbHAs MOTPEIITHOCTH.

2. KopHu u crenenu, ux cBOMCTBA.

3. Jlorapudm: onpenenenue u coiicTBa. Buasl norapudmos. [IpaBuna aeiictBuit
c Jiorapudmamu.

4, Jlorapudmuyeckue ypaBHeHUs: U HepaBeHCTBA. CIIOCOOBI peleHusl.

S5. [TokazaTenbpHBIC ypaBHEHHS U HEpaBeHCTBA. CIIOCOOBI pelieHusl.
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6. Pannannas mepa yria. COOTHOIIEHUS MEXAY TPalyCHOW U palMaHHON MepamMu
yria. CuHyC, KOCUHYC, TAaHT€HC, KOTAHT€HC YHCia. TpuroHomeTpuueckue GyHKIUN
YUCJIOBOT0 apTyMEHTAa, 3HAKU UX 3HAYCHUM.

7. OcHOBHbIE TPUTOHOMETpUYECKHUE TOXKAECTBA. DPopMyiibl npuBeaeHUs. CUHYC U
KOCHHYC JIBOMHOTO yIJa.

8. [Ipocrenmue TPUTOHOMETPUYECKUE YpaBHECHUS. Pemenune
TPUTOHOMETPUUYECKUX YPABHEHHIMA

Q. Oyukuuu. CnocoOwsl 3amanus ¢yHkiuu. CpoiictBa (ynkiuil. CroxxHas
GbyHKITHS.

10. Crenennas GyHKIUSA: ONpeieieHNue, CBOMCTBA U TpapuKH

11. Tloka3artenbHas (PyHKIUS: ONpeeaeHne, CBOMCTBA U TpauKH

12.  Jlorapudmudeckast QyHKIHS: ONpeeIeHNEe, CBOMCTBA U TPadUKH.

13. Cunyc, KOCHHYC, X CBOMCTBA U TPaUKH.

14. Tanresnc, KOTaHT€HC, UX CBOMCTBA U rpaduKHu.

15. IlpeoOpaszoBanusi  rpadukoB. IlapamnenpHbli  HEpeHOC,  CUMMETPUS
OTHOCHUTEJIHLHO OCEH KOOpJMHAT U Havajla KOOPJMHAT, PaCTSHKEHUE U CKATHE.

16. IIpousBoaHas: onpeaeieHue, FeOMETPUUECKUN U PU3NYECKUI CMBICI.

17. TlpaBuna u popmyinsl auddepeHupoBanus GyHKIIUAN.

18. HeobxoaumMble U MOCTaTOYHBIE YCIOBHSI BO3pacTaHWs W yObIBaHWS (YHKIHH,
CYILLECTBOBAHHMSI 3KCTPEMYMa.

19. HeoOxoaumple ¥ JOCTATOYHBIC YCIOBHS BBITYKIOCTH W BOTHYTOCTH rpaduka
¢bynkuuu. OnpeaeneHne TOUKy neperuoa.

20. Hawubonbiiee u HanMeHbIlIee 3HAUCHUS (PYHKITUU HA TIPOMEKYTKE.

21. OOmas cxema mocTpoeHus rpaduKoB (PYHKIIUNA C TOMOIIBIO IPOU3BOTHOM.

22. IlepBooOpasnas: ompeneneHue. HeompeeneHHbI UHTErpall: ONpeneieHue u
CBOMCTBA.

23. @opmynsl  uHTETpHpoBaHHs. (CHOCOOBI BBIYUCICHUS HEOMPEIEICHHOTO
WHTETpaa.

24.  OmnpeneneHHBIN UHTETPa: ONpeIeJICHIE, TEOMETPUUECKUNA CMBICT M CBOWCTBA.
25. KpuBonuHelHas Tpamenus: MOHSATHE, CIOCOObI BBIYMCICHUS TUIOMIAAN C
MOMOUIBIO ONPEAEIECHHOTO HHTETpaIa.

26.  OCHOBHBIC TOHATHSI KOMOMHATOPUKH.

27. Cobbitusa. Knaccuueckoe ompesneneHue BEpOSITHOCTH. TeopeMbl CIOKEHUS U
YMHOKEHUSI BEPOATHOCTEN.

28. Bekrtop: ompeneneHue u JeWcTBUs Haja HuMmH. CBoMCTBa JACHCTBHM Han
BEKTOPAMHU.

29. Ilonatue mpsIMOYTOJILHOM JEKApTOBOM CHCTEMBI KOOPJAMHAT HA IUIOCKOCTH U B
npoctpaHcTBe. [IpaBumna nercTBril HaJl BEKTOpaMH, 3aJJaHHBIMA KOOPIMHATAMHU.
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30. OcHOBHbBIE IOHATHUS CTEPEOMETPUU. AKCUOMBI CTEPEOMETPUHU U CIICACTBUS U3
HUX.

31. B3aumHOe pacnosoKeHue MPSIMBIX, MPSIMON U MJIOCKOCTH, ABYX IUIOCKOCTEH B
npoctpaHcTBe. OCHOBHBIE TEOPEMBI O APAIIIEIBHOCTHU IIPSMOM U INIOCKOCTH.

32. Ilomatue yrma MeXAy  CKpEUIMBAIOIIMMHCS  OpsMbIMU.  [Ipu3Hak
MapAJIIETBHOCTH JBYX IJIOCKOCTEMN, CBOMCTBA MApaJUIEIbHBIX IIJIOCKOCTEN.

33. llepneHauKynApHOCTh MPSMOM M  IUIOCKOCTA. 3aBHUCHUMOCTH  MEXKIY
NapaJyIeIbHOCTBIO U MEPIIEHIUKYIISPHOCTBIO IPSIMBIX U TUIOCKOCTEH.

34. llepnengukynsap U HakjaoHHas. OCHOBHBIE TEOPEMBI O MEPIEHAUKYJSApPE U
HaKJIOHHOM.

35.  Yrou Mexay npsiMoil M MIIOCKOCThIO. Teopema o TpEX NeprneHIuKyspax.

36. IloHsTHs NBYrpaHHOTO YIJa, JHUHEWHOTO yria, Yrila MEXAY IJIOCKOCTSIMHU.
OCHOBHBIE TEOPEMBI.

37.  IlepneHANKYISPHOCTH ABYX ITIOCKOCTEH.

38. Mmnororpannuk. [ToBepxHOCTH MHOTOTpaHHUKA. [[paBUIbHBIE MHOTOTPAHHUKH.
39. Ilpusma: onpenenenue u Buapl. CeueHue B Mpu3Max.

40.  Ilapamnenenunen. Ceuenue B napajienenunene. OCHOBHbBIE TEOPEMBI.

41. Ilupamuna: onpeaenenue. [IpaBunbHas nupamuaa.

42. lunuHIp U KOHYC: Ompe/eNneHre u cBoiictea. CedeHus.

43. Iap u chepa: onpeneseHne U CBOICTBA.

44, OOBeM reoMeTPUUYECKOTo TeJa: MOHATHE U OCHOBHBIE (DOPMYJIBL.

7.4.2. IlpumepHbIe 321a4M I IPOBeIeHUsI IPOMEKYTOYHON aTTecTAlUH

Bapuant Ne 1
1.  Pemmre ypaBHenue: (x — 3)% + (x —4)? — (x — 5)% — x = 24.
6x +2>3x—4,

2x+1>4x—7.
3 Pemure cucremy ypaBHEHMH C TOMONIBIO OMNPEACIUTENEH CHUCTEMBI:

S5x + 3y + 3z =48,
2x + 6y — 3z =18,
8x — 3y + 2z = 21.
4, Pemure ypaBaenus: a) logs x = 21logs 3 + %log5 49 — §l0g5 27;

6) 9% — 2 3% = 63,

2. Pemnte cucteMy HEpaBEHCTB:

sin? % +tg3 g -2 cosg
5. Brruucnure: = — =
cos? = +ctg3 = —-2sin—
4 4
6. Brruucnure 3Ha4YeHHE OCTANBHBIX TPUTOHOMETPHUYECKUX (DYHKIMH yria o,
. 3. @
eCcli Sina = U7 <a<T.
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Z1+Z
7. JI71st 3a1aHHBIXZ;, Z5, Z3, Z4 BBIYUCIIUTH BBIPAKEHHE Z:TZ‘?,’ eciu

Z1 = 3 + i,ZZ = -2 +3i,Z3 = 4_2i,Z4 = 41,

Bapuant Ne 2
1.  Pemure ypaBuHenue: 5x +4 5x—4 —10(x —2) =4.
3x —8<2x—-10,

2. Pemure cucteMy HEpaBeHCTB: 2 —5x>6— 6.
3. Pemmre cucremy ypaBHEHHH C TIOMOINBIO OIpPEACTUTENEH CHUCTEMBI:
S5x —3y+4z =6,
2x—y—2z=0,
x—2y+z=0.
4, Pemure ypaBHeHUs: a) logf x +logix = 6;
2 2

6) 5%*1 —3-5%"2 = 122,

3ctg%+tg73—t- tg%+sin% .

. T
2—cosmt—2 smE

5. Breruucnure:

6. Brruncnure 3HaueHUE OCTaIbHBIX TPUTOHOMETPUUECKUX (YHKIUMN yria o,

3 3m
ecnmcosa:7n7<a<2n.

Z1—Zy

1. J{nsl 3a0@HHBIX Zq, Z5, Z3, Z4 BBIYUCIUTD BBIPAKECHUE , €CIIU

Z3_Z4
Z1 = _3_i,22 = 2_2i,23 =3 +2i,Z4 = 5.

7.4.2.

7.4.3 TllpumepHble 3aJaHNs AJs1 OATOTOBKH K IK3aMeHYy

1. [octpouts rpaduk pyHkmu y=3" -2
2. [TocTpouts rpaduk pynkuuu y = 3 + sin 2x.
3. Haiinute obnacte onpenenenus pynkmmuu y = log,(8 —x), y= x+ 1.
4, Wccnemyiite GyHKIMIO HAa YETHOCT Y = X2 COSX.
5. Haiitu f’(]),ecnI/If(x):§+4eX
X

. X e*
6.  Haiitu npousBoanyto pynkuun f(x)= =+ Inx+ ~

. x> x? 1
7. Hailinute MmakcumMyM pyHKIIMM Y = rRCE 2x -2 3

o 2X
8. Haiitu Touku nepernba GyHKUUU Y = >

. . -2 X
9.  Haiitu HeonpeneneHHbI HHTETpANL: || —— —+ 6 3 [dx

cos’ X
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10. HaiiT HEONPEETEHHBIH HHTETPA: j()(;rljdx
X

3
11. BpUCIUTH ONPEICICHHBIA UHTETPAT: I(sz + x)dx
2
12.  Berumcnuts miomanp GUrypsl, OrpaHUYCHHON JTUHUAME Yy = X*,y = 2 — X
13. B mkone 1254 ygamuxcs. U3 aux 1200 ¢ xopomreli ycneBaemocThio. Haiitu
BEPOATHOCTH TOTO, UTO HAyTaJ BEIOPAHHBIN YUCHHUK Oy/A€T HEyCIEeBAIOIIHA.

14. CkonbkuMmu croco0aMu M3 25 YYEHHMKOB KJjlacca MOXHO BbIOpaTh 4 s
y4acTHsl B IPAa3THUYHOM KOHLEpTE?
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7.4.4 IlpuMepHbIe OWJIETHI IS IPOBEACHUS IK3aMeHa

1920

MMHUCTEPCTBO HAVKHU U BBICILIETO OBPA30BAHMS POCUICKOU ®EEPALINN
denepanbHOE TOCYAAPCTBEHHOE OFOKETHOE 00Pa30BaTENbHOE YUPEIKACHUE
BBICIIET0 00pa30BaHUs
«Ky0aHckuii rocy1apcTBeHHbI YHUBEPCUTET)
(®T'BOY BO Ky6I'Y)
HNucTuTyT cpeanero npogeccHOHAIBHOIO 00pPa30BaHUA

BWIET Ne 1
1. Lenpie u panioHaNbHBIC YKcla. JleicTBUTENbHBIC YHCia. AOCOMIOTHAS U
OTHOCHUTEIIbHAS TTOTPEITHOCTH.
2. [IpsimoyromnpHas (1ekapToBa) cHCTEMa KOOPAUHAT B ITpocTpaHcTBe. Dopmyna

pPAaCcCTOSIHUS MEX1y IBYMSI TOUKaMH. Y paBHEHUE Cephl.
3. Ha skx3amene 60 OuneroB, Anapeit He Bblyumi 3 u3 HuX. Haliaure BeposiTHOCTH TOTO,

qTo EMY IIOIMaJACTCA BLIy‘-IeHHBIﬁ OujeT.

[Ipeacenarens npeaMeTHON (IIMKJIOBOW) KOMUCCHH H.I'. TutoB

1920

MUHUCTEPCTBO HAVKHU U BBICILIETO OBPA30BAHMS POCUICKOM ®EJIEPAIINN
denepanbHOE roCcy1apCTBEHHOE OI0KETHOE 00Pa30BaTENbHOE YUPEXKICHUE
BbICILIEr0 00pa3oBaHUs
«Ky0aHckuii rocy1apcTBeHHbI YHUBEPCUTET)
(®T'BOY BO Ky6I'Y)
HNucTutyT cpennero npogecCHOHAIBHOIO 00pa3oBaHus

BUWIET Ne 2
1. Crenenu ¢ pallMOHaIbHBIMU TIOKA3aTESIMH: ONPeiesIeHIE U CBOMCTRA.
2. BekTopsl B mpocTpaHCTBE: ONpEIeTCHNIE U ICHCTBUS HaJl HUMH.
3. CKONBKUMH CITOCOOAMH MOKHO M3TOTOBUTH TPEXLBETHBIN (har ¢ TOpU30HTAIHLHBIMU

N0JIOCAMU, €CIIM UMEETCsl MaTepuai 7 pa3InyHbIX BETOB?

[Ipeacenarens npeaMeTHON (LIUKJIOBOW) KOMUCCUHU H.I'. Turos
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8.OBYYEHME CTYJAEHTOB-UHBAJINJIOB U CTYAEHTOB C OI'PAHUYEHHBIMH
BO3MOXHOCTAMM 3/10POBbA

[Topsimok 0OydeHUsT WHBAIUIOB U CTYICHTOB C OTPAHMYEHHBIMH BO3MOXKHOCTSIMH OTIpEICIICH
«[Tonoxennem KyOI'Y 00 00y4eHHH CTYIEHTOB-MHBAIMJIOB M CTYACHTOB C OrPaHUYCHHBIMU
BO3MOKHOCTSIMU 3/I0POBbSI».

Jljig U1 ¢ OrpaHUYeHHBIMU BO3MOKHOCTSIMH 3/I0pPOBbS IIPElyCMOTPEHBI 00pa3oBaTeIbHbIC
TEXHOJIOTHH, YUYUTHIBAIOIINE OCOOCHHOCTH U COCTOSTHUE 3/I0POBbSI TAKUX JIUII.

9.10IIOJIHUTEJIBHOE OBECIIEYEHUE JUCHUIIJIMHBI

He npenycmoTpeno

60



Penenzus
Ha pabodyIo IPOrpamMmy yueOHOH AUCIUILTHHEL
IIJ1.01 MaremaTuka
s cueruanbHocTd 43.02.10 Typusm
Paboyas nporpamma y4ue6Hoit muctmmmmas [1]1.01 Marematuka paspaboTana [ist CTYIEHTOB
CHCLHANEHOCTH CPEHEro mpodeccronanbroro obpasosanus (natee CI10) 43.02.10 Typusm
Ha OCHOBE IIPUMEPHOH TporpamMMbl 00weo0pa3oBaTeNbHOl yuaebHoH muerummus! «MaTemaTakay s
IIPOECCHOHATBHBIX 06PA30BATENBHBIX OPTrAHU3AIMH, PEKOMEHIOBAHHOM ®enepanbHBIM IOCY[apCTBEHHBIM
ABTOHOMHBIM yYpeXICHHEM «De/lepallbHblii MHCTUTYT DasBUTHSA 0OPa3OBaHUS» (OTAY «DUPO») B
KauecTBe INPUMEPHOH MPOrpamMMBl IS PeaTu3alliid OCHOBHOM IPO(ecCHOHATBHOM 00pa3oBaTenbHOM
nporpamms! CI10 na 6a3e 0cHOBHOTO 0611er0 06pasoBaHus ¢ IIOTTy4E€HUEM CPENHETO 00I1ero 06pa3oBaHusl.
IIpotoxom Ne3 ot 21 mioms 2015r. PerucrpannoHHbi HOMEp peuensun 377 ot 23 uiong 2015r. LAY
«OUPO».

Yuebnat muenummmaa I1]1.01 Marematuka msygaercs B mukme OIT obmeobpazorarensHoOit
noaroToBky yue6uoro mwiaxna OITOII CTIO B yacT# IpodUIBHBIX MHCIMIUTHE I[JI. O6GyueHre TPOBOIUTCS
Ha 0a3e OCHOBHOTO 00IIEr0 06pa30BAHHS M HAIENEHO Ha HOIy4EeHHEe CPEIHETO OOILIEro 06pa3oBaHUA.
Pabouas mporpamMma cocrasiiena /uist 0uHOM GopME! 06y deH .

IIporpamma cocrasiena KBaTu(HUIHPOBAHHO, OTIHIACTCS CHCTEMHBIM MOIXOAOM. B Hell oXBaueHk
BCC OCHOBHBIC BOIPOCEI IO NAHHOH JIMCHMILIMHE, NPODECCHOHATBHAS 3HAYMMOCTH KOTODHIX, mpu
ITIOATOTOBKE KOMIICTCHTHBIX CIICIHAIMCTOB, 0COOCHHO BEUKa. BUIIbI BHEAYIMTOPHBIX CAMOCTOSTETHHBIX
paboT Mmo3BONAIOT 060OLIUTE U yrIyOUTH H3y4aeMBbIit MaTepHall, ¥ HallpaBIEHBl Ha 3aKPEIUICHHE YMEHUS
IO CKA, HAKOIICHHS ¥ 00PabOTKH PasITHYHBIX HCTOYHUKOR HHQOPMAIIHH.

CrcreMa 3HaHME W yMeHMH, 3al0KeHHAS B COIEPKAHMUH, CIIOCOOCTBYET MTPHOOPETEHHIO
TIPaKTHYECKOTO OIBITA M COOTBETCTBYET TPeGOBaHHSIM K PE3yIbTaTaM OCBOEHHS IIPEIMETa. IMacmopt
IPOTpaMMbl 000CHOBAHHO M TIOIHO OTPAXAET COMEPKAHUE IHUCLATLIAHEL, ee POJIb ¥ MECTO B MOATOTOBKE
CHICLHANMCTa CPETHETO 3BEHA, PACKPBIBACT IE/IH U 3aa1H yueOHOM qucHiiHbL ONpeeness TpeGoBaHus
K YMEHHAM U 3HAHUSIM CTYAEHTOB.

Pabouas nmporpamma paccunrana Ha 360 yaca. JlaHHOE KONHYECTBO 9acoB, BBIICICHHOE HA OCBOEHHE
Y4eOHOM NUCHUILTHHBL, TO3BOJHT IIOJIYIHTE HEOOXOIUMBIE 3HAHUS U yMEHHS, KOTOPBIE MOXKHO IPHMEHSTE
B MaJIbHEHINEM Ha IPaKTHKE.

Temarnyeckull MIaH MMEET ONTHMATBHOE PACIPEICICHHE YACOB TI0 paszenaM W TeMaM II0 O4HOH
(opme 06ydeHNs, B COOTBETCTBHHY ¢ YUEOHBIM ILIAHOM.

Kaperit pasnen mporpaMME! OTpakaeT TeMaTHKy ¥ BOIPOCEL MTO3BOJIAIOINUE, B IIOJHOM 00BEME,
M3YUMTh ~ HEOOXOMMMBIM  TeOpeTHYecKHil  MaTepual.  lIpoBeneHue IPaKTHYEeCKUX  3aHITHH,
TIPETYCMOTPEHHEIX Pab0YeHi IPOrpaMMOH, ITO3BONSIOT 3aKPEMUTh TEOPETHIECKHE 3HAHUS, IpUOOPETEHHEIE
IIPH U3YYE€HUH JaHHOH AUCIMIIIHHEL

Usyuenne mucrmmmmuasl «MatemaTukay COCOGCTBYET 50 ()EeKTHBHON U KAYeCTBEHHOH OATOTOBKE
MOJIOJIBIX CTICIHAIIUCTOB B 00JIACTH TIPOrpPaMMHUPOBAHKS B KOMIIBIOTEPHBIX CHCTEMax. PaGogas nporpamma
COIEPIKUT MUHUMYM JIUTCPATYPhI, HEOOXOJUMOI ISt M3y4eHHS TAHHOM MHCIUILIAHEL

Paspabotannas pabouast nporpamMma y4eGHOM AUCIUIUTHHE «MaTeMaTuKay DPEKOMEHIYETCS IS
UCTIONB30BaHMUs B y4eOHOM MPOLECCE MPH OATOTOBKE 00YUYAIOIIUXCS M0 crenuansaocts 43.02.10 Typusm

Hoyenm rxaghedput ungpopmayuonnvix

00paszo6amenvHyIX MEXHOL02UTI haKynbmema :
Mamemamuxy u Komnvromepueix nayx @I 5OY BO

«KyoI'Y», k.n.n., doyenm
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Penensns
Ha pabodyro IporpaMmy y4eOHOH IUCIHTLIAHEL
IIJ1.01 MatemaTuka
s crienuanbrocTd 43.02.10 Typusm
Pabouas nporpamma yue6HO# aucummnunsl 117101 MaremaTuka paspaboTaHa Il CTYJCHTOB CIELMATEHOCTH
cpenHero mnpogeccuoHanbHoro obpasosanmsa (manee CITO) 43.02.10 Typusm Ha ocHose IpUMEPHOH
nporpamMmsl  001eo0pasoBaTeibHON  y4eOHOM aucumnuuuel  «MaTemaTukay s npodecCHOHATBHEIX
00pa3soBaTeIbHBIX ~ OpraHM3alyi, peKOMeHHoBaHHON DenepaibHbIM rOCYJapCTBEHHEIM ~ ABTOHOMHBIM
yapexaennem «DenepanbHbIi MHCTUTYT pasBuTHS 00pazoBanusy (OIAY «DUPO») B kauecTre NPUMEPHOH
MpOrpamMmsl ISl pPeau3alii OCHOBHOM NpogeccuonanpHol obpasoparensHoli nporpammel CIIO Ha Gaze
OCHOBHOT0 0011ero 06pasoBaHus C MOTYYEHHEM CPEHETO OBLIEro o6pasoBaHus. ITpotoxon Ne3 ot 21 wrons
2015r. PeructpauuonHelit Homep peuensun 377 ot 23 monst 20151, ®TAY «DUPOy.

VYyebHast guciuruinda I1].01 MaTtematuka nsy4qaercs B uukie OIT o61eo6paszoBaTesHOM NOATOTOBKH
y4eGHoro nana OITOTI CIIO B gacTy npodunbHEIX guctmrutas 11, O6yuenne npoBoaKUTCs Ha 6a3e OCHOBHOTO
obmero o6pa3oBaHMs M HALEJISHO Ha [MOJNY4EHHE CPEIHEro OGLIero obpasopanus. PaGouas mporpamma
COCTaBJIeHa [JIsl OYHOW QopMBI 06yUYeHHS.

Pabouas nporpamMma yueGHOM JUCLMIIIHEBI COCTABIEHA TOTHYHO, CTPYKTYPa AMCLATIUHEL COOTBETCTBY-
CT MPUHIHMINY €JWHCTBA TEOPETHYSCKOrO U MPaKTMYECKOro OoOYuYeHHs, pasfesibl BHIAENECHbl AHIAKTHIECKH
Lenecoobpasto. [locienoBaTenbHOCTE TeM, MpeIaraeMblXx K W3YdYEHHIO, HANpaBleHa HA KAuecTBEHHOE
YCBOCHHE y4eOHOro MaTepuaa. BHaBl caMOCTOATENbHBIX pabOT MO3BOJISIOT 060GIIUTE 1 YIIIyOUTD U3ydaeMblii
MaTepual U HaNpaBJICHb! HA 3aKPETUICHHE YMEHHUs TIOUCKA, HAKOTIIeHHs] ¥ 00paboTKU MHPOPMALHH.

Cucrema sHaHnit 1 yMeHNH, 3a10KeHHAs B COCPKAHUH, CMIOCOBCTBYET MPUOBPETEHHIO IPaKTHYECKOTO
OTIBITa M COOTBETCTBYET TPEOOBAHUSM K PE3y/IbTAaTaM OCBOCHHS MpeaMeTa. [1acnopT nporpaMmsl 0G0CHOBAHHO 1
MOJIHO OTPa)kaeT COJCPKAHWE AMCLMIUIMHEL, €€ POJIb M MECTO B MOJTOTOBKE CIELMANMCTA CPEHEro 3BEHa,
PacKpbIBACT LEJ U 3a/1auu yueOHON mucuunaunbl. Onpe/ieieHl TpeGOBaHMS K yMEHUAM M 3HAHUSIM CTyICHTOB.

Ilporpamma paccunrana Ha 360 uyaca. Temarnyeckuif miuaH M colepaHue y4eOHOH TUCLMIUTMHEI
PacKpEIBACT [OCICAOBATEILHOCTE MPOXOXKACHHST TEM, COOTBETCTBYET TEMaTHUECKOMY UIAHY M Pacpe/eIeHHIO
4acoB. B mporpamme onpejienieHsl popma MpOBEACHHs, LEMH, 3aa4i YIeGHOW AUCLIAILTHHEL, NpeJCTaBIIECHBI
obs3aTenbHble  GOPMBI  OTYETHOCTH. Peanu3oBaHBl AMIAKTMUECKHE IPUHLIAIEL 00y4YeHUs: LIeJIOCTHOCTE,
CTPYKTYPHOCTb; OTPa)KEHa B3aUMOCBSI3b MEXY OTAEIBHBIMU 31EMEHTAMH CTPYKTYPEL.

Mzyyenue naHHOM AMCLMIIMHEL cIoco6CTBYeT 3 (heKTHBHON 1 KaueCTBEHHO MOATOTOBKE CTYACHTOB.

ITepeyeHp peKOMEHAYEMON OCHOBHOW M JOMOTHHTEIBHOM JIUTEPATYPEl BKJIOYaeT OOLIENOCTYIIHEIE
MCTOYHUKH, M3aHHbIE B MOCIeHee BpeMs (He nosaHee S jet). [epeunciennsie MHTepHET-peCcypChl aKTyalbHEI
1 JOCTOBEPHBI.

PaspaGortannas nporpamma yueGuo#M aucuurussl [171.01 MatemaTika MOMKET ObITH pPEKOMEH0BaHa
JUIA MCTIONB30BAHKS B y4eGHOM Mpolecce Mpy MOArOTOBKE M0 cretuansHocty 43.02.10 Typusm.

Hoyenm xagpedpur  coyuanvuwvlx, 2ymanumapnvix u

ecmecmeento - Hayunvlx oucyuniun PI'EQY BO /)/I/( bé\/]b B.I"Menosu
CK® «PI'VIIy, k.n.u., doyenm (7 5 Q/U 4
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