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1. ITACHIOPT PABOYEM IMPOT'PAMMBI YUEBHOM JTUCHUTLTAHBI

1.1.061acTh NpUMeEHEHUsI IPOTrPaAMMbI

PabGouass mporpamma aucuuruimHbel «Marematuka: anrebpa, Hadana
MaTeMaTHYeCKOr0  aHaju3a, TeoMeTpus»  paspaboTaHa Ui CTYACHTOB
CHEIHAILHOCTH CpeaHero npodeccruonaibHoro odpasosanus (gamee CI1O) 21.02.05
3eMeNnbHO-UMYIIECTBEHHBIE OTHOINEGHUS Ha OCHOBE MPHUMEPHOW TMPOTPaMMBI
ob1eo0pazoBaTeibHON yueOHON AMCHUILIMHBI «MaTeMaTtuka: anrebpa M Hauaja
MaTEeMaTHYECKOTO aHalln3a; TeOMETPHS» Ui MPodecCHOHAIBHBIX 00pa30BaTEIbHBIX
OpraHM3aIyii, peKoMeHnoBaHHOW DenepanbHBIM TOCYIAPCTBEHHBIM aBTOHOMHBIM
yupexkaennemM «DeaepanbHblii HHCTUTYT pa3BuTHs 00pazoBanuss» (PI'AY «DHPO»)
B KaueCTBE MPUMEPHON MPOTPaMMBI JIJIsl peaiu3aIlii OCHOBHOHN TpodecCroHaIbHOMI
obpazoBarensHolit mporpammbl CIIO Ha 06a3e OCHOBHOTO 00IIero OOpa30BaHUS C
MOJIy4eHHEM cpefHero oomero obpazoBanusa. [Iporokon Ne3 ot 21 wrons 201%.
Peructpanmonnsiit Homep penensuu 3770t 23 utoinsa 2015, ®I'AY «DUPO».

1.2.MecT0 y4eOHO# IMCHUILIUHBI B CTPYKTYpe NPOrpaMMbl OATOTOBKH
CIENHMATHUCTOB CPeIHEro 3BeHa:

VYuebnas auciurimHa «Matematuka: anreOpa W Hadajlia MaTeMaTHUYe€CKOTO
aHajgu3a, TEOMETPUS» H3ydaeTcss B LHKJIE OO0Ie00pa3oBaTeIbHbIX JHUCIHUIUINH,
dbopmupyemMbIX U3 00s3aTeabHbIX NMpeaMeTHbIx obsactert ®I'OC cpennero oOiero
obpazoBanus, A1 crenuanbHocTH 21.02.053eMenbHO-UMYIIIeCTBEHHBIE OTHOIICHUS.
Nzyyenne mucturumnbl [1][.01 Maremaruka: anredpa u Hayajla MaTeMaTUYECKOTO
aHaM3a, TEOMETPHUST HeOOXOAMMO JIJIsi OCBOSHUS Tocieayromieit auciummasl EH.01
Maremartuka.

1.3.Heau n 3a1a4u y4yeOHOH TUCHUNJIMHBI — TPeOOBaHUS K pe3yJbTaTam
OCBOEHMS TUCIHHUILIUHBI:

Heas aucnunmiauHbl. GOPMHUPOBAHUE TMPEACTABICHHA O MaTEMaTHUKE Kak
YHUBEPCATHHOM SI3bIKE€ HAYKH, CPEACTBE MOJEIMPOBAHUS SBIICHUN U MPOIIECCOB, 00
U7X U METOJaX MaTEeMaTHKH.

3agaum JMCUMILUTUHBI:

— OBJIQJICHHUE MATEMAaTUYECKUMH 3HAHUSIMHU U YMEHUSIMH, HEOOXOJAUMBIMU B
MOBCEHEBHOM XKU3HU, JJI U3YyUYEHHUS CMEKHBIX €CTECTBEHHOHAYYHBIX AUCIIUIUIMH HA
0a30BOM ypOBHE U JUCUUIUIUH MPOPECCHOHAIBHOIO LHMKIA; I [OJy4YeHUs
oOpa3oBaHusi B 00JacTAX, HE TpeOYHIMX YriayOJeHHOM MaTeMaTH4eCKOM
MOATOTOBKH,

— Pa3BHUTHE JIOTHYECKOTO MBIIUICHUS, MPOCTPAHCTBEHHOTO BOOOpaXKeHUS,
AITOPUTMHYECKONW KYJBTYPhl, KPUTUYHOCTH MBIIIJICHUS HA YPOBHE, HEOOXOIUMOM
U1t Oyaymied mpodecCuoHaTbHOM AeSITEIbHOCTH,;



— BOCHHUTAHUE CPEJACTBAMU MATEMAaTHUKHU KYJbTYpPbl JUYHOCTH, MOHUMAHUS
3HAYMMOCTM MATEMATUKHU JUIsi HAyYHO-TEXHHUYECKOTO IMpOTpecca, OTHOUIEHUSA K
MaTeMaTuKe, KaK K YacTh OOIIEYEIOBEYECKOM KYJIbTYphl 4Yepe3 3HAKOMCTBO C
UCTOPUEN MAaTEMaTUKH,

— pacliMpeHue U cUCTeMaTH3alus OOIIMX CBEIECHUN O QYHKUUAX, U3YUCHHE
HOBBIX KJIACCOB DJIEMEHTAPHBIX (DYHKITUH;,

— pacuIMpeHHWE ¢ COBEPIICHCTBOBAHME MAaTEMaTUYECKOr0  ammapara,
c(hOpMUPOBAHHOTO B OCHOBHOM IIIKOJIE;

— O3HAaKOMJIEHHME C DJIEMEHTaMH JU(PPepeHInaIbHOIO HCUYUCICHUS KakK
anmnapaToM ucciaeoBaHus GYHKUUN, pellIeHns] IPUKIAIHbIX 3a/1a4;

— WU3yYCHHE CBOWCTB MPOCTPAHCTBEHHBIX Te€J, (QOpMUpPOBAHUE YMEHHS
MPUMEHSITh 3T CBOMCTBA JJISl PEIICHUS IPAKTUYECKUX 3a]1a4;

— pacmuipeHue W yriayOJeHue MpefCTaBICHUN O MAaTEeMAaTHKE KakK DJIEMEHTE
YEJI0BEYECKON KYJIbTYPhl, O IPUMEHEHUH €€ B ITPAKTHUKE;

— COBEpLICHCTBOBAaHUWE WHTEIUIEKTYAJIbHBIX M PEUYEBBIX YMEHUW IyTEM
Pa3BUTHS JIOTUYECKOTO MBIIIJIEHUS, 000TalllEHNE MAaTEMAaTUYECKOTO S3bIKA.

1.4TlepeyeHb IJIAHUPYEMBIX Pe3yJIbTATOB 00yUeHUsl MO AUCHHILIAHE (epeYyeHb
(opMHUpyeMbIX KOMIIETEHIIN)

OcBoeHue cojaepkaHusi y4eOHOW JUCUUIUIMHBI «Martemaruka: anredpa,
Hayajga MaTeMaTHYeCKOro aHaju3a, TreoMeTpus» OOeCleunBaeT AOCTUKEHUE
00y4aroIMMUCS CIENYIOIIHNX Pe3yabmamaos.

JUYHOCMHDIX.

— chOpMHPOBAHHOCTh TPEACTABICHUH O MAaTEMaTUKE KaK YHUBEPCAJIHLHOM
SI3BIKE

— HAyKH, CPEICTBE MOJACIMPOBAHUS SIBICHHUI U MPOIIECCOB, UIESIX U METOIaX
MaTEeMaTHKH,

— TIOHMMaHWE 3HAYMMOCTH MAaTEeMaTUKH JUIsl  HAyYHO-TEXHHUYECKOTO
nporpecca, CcGOPMUPOBAHHOCTh OTHOIIEHMS] K MaTeMaTHMKe KaKk K 4YacTh
00111e4eTIOBEUECKOU KYIbTYpPhl Ye€pe3 3HAKOMCTBO C UCTOPUEH Pa3BUTHS MaTEMATUKH,
DBOJIIOLIMEN MAaTEMATHYECKUX UIEH,

— pa3BUTHE JIOTHYECKOTO MBINUICHUS, MPOCTPAHCTBEHHOTO BOOOpaKEHMS,
AITOPUTMUYECKON KYJIbTYPhl, KDUTUYHOCTH MBIIIJIEHUS Ha YPOBHE, HEOOXOJIUMOM
Ut Oymymier mpoeCCUOHANIBHON ESITEIbHOCTH, JIJISl POJAODKEHHS 00pa30oBaHUs U
caMmo00pa30BaHus;

— OBJIAJICHWE MATEeMaTHYECKUMU 3HAHUSIMHU M YMEHUSMH, HEOOXOIUMBIMU B
MOBCEIHEBHOM KW3HH, JISI OCBOSHUSI CMEKHBIX €CTeCTBEHHO-HAYUHBIX TUCIUIUIMH U
JTUCHUIUIMH NMPO(EeCCHOHANBHOTO IUKJIA, JJIS MOJIyYeHHUs 00pa3oBaHHUsl B OOJACTSX,
He TpeOyronuX yriyOJeHHOW MaTeMaTUYeCKON MOJITOTOBKH;



— TOTOBHOCTh M CHOCOOHOCTh K OO0pa3oBaHWIO, B TOM  YHUCIE
caM0o00Opa30BaHMUIO, Ha TPOTSHKEHWH BCEH >KU3HU; CO3HATEIBLHOEC OTHOIICHHUE K
HEMPEPHIBHOMY O00pPa30BAaHUI0 KaK YCIOBUIO YCHEITHOW MPO(PECCHOHATLHON W
0OIIECTBEHHOH JESITEILHOCTH,

— TOTOBHOCTH M CIIOCOOHOCTh K CaMOCTOSTEIBLHOH TBOPYECKOH M
OTBETCTBEHHOH JEITEILHOCTH,

— TOTOBHOCTh K KOJUICKTUBHOH pab0OTe, COTPYJIHUYECTBY CO CBEPCTHUKAMU B
00pa3oBaTenbHOM, OOIIECTBEHHO MOJIE3HOH, Y4eOHO-UCCIeN0BATEILCKON, TPOCKTHON
U IPYTHX BHUJAX JICITCILHOCTH,

— OTHONIICHHWE K TMPO(PECCHOHATLHON MACATCIBPHOCTH KAaK BO3MOXXHOCTH
y4acTHs B pEIICHUH JIAYHBIX, 0OIIIECTBEHHBIX, rOCyapCTBCHHBIX,
oOLIeHAIIMOHAIBHBIX TPOOIIEM;

Memanpeomemubtx:

— yMEHHE CaMOCTOSITEJIbHO ONPEIENATh LENU JESTeNbHOCTH U COCTaBIAThH
IUIaHBl ~ JICATENBHOCTH; CaMOCTOSITEJIbHO OCYILECTBIATh, KOHTPOJIUPOBATH U
KOPPEKTHPOBATh JESITEIBbHOCTh, HCIONb30BaTh BCE BO3MOXHBIE PECYpChl I
JOCTH>KEHUS TIOCTABJICHHBIX LEIeH U pealn3alliy TJIAHOB JESTEeIbHOCTH; BHIOMPATh
YCIIEIIHbIE CTPATErUU B PA3IUYHBIX CUTYaLUsX;

— yMEHHE TNPOAYKTHBHO OOIIaTbCI U B3aMMOJEHCTBOBATH B IpolEecce
COBMECTHOH JESTEIbHOCTH, YYUTHIBAThH MO3UIIUHU APYTUX YUACTHUKOB JEATEIBHOCTH,
3¢ (HEeKTUBHO pa3pemaTh KOH(PIUKTHI;

— BJIAJICHUE HaBbIKAMHU TMO3HABATEJIBbHOM, Y4YEOHO-HCCIEAOBATEIbCKON U
IPOEKTHON JAESITeNbHOCTH, HAaBBIKAMU pa3pelieHus npolieM; CIOCOOHOCTh U
TOTOBHOCTb K CaMOCTOSITEJIbHOMY TOMCKY METOAOB pEIICHUs MPaKTHYECKUX 3a/ad,
IPUMEHEHHUIO Pa3IMYHbIX METOIOB MO3HAHUS;

— TOTOBHOCTb M CIOCOOHOCTh K CaMOCTOSTENbHOW HH(POPMALMOHHO-
MIO3HABATEIBHON NIE€ATENIbHOCTH, BKJIIOYas YMEHHE OPUEHTHPOBATHCS B PAa3IUYHBIX
UCTOYHUKAX HMHPOpMAIMM, KPUTUYECKH OICHMBaTh M  HHTEPIPETUPOBATH
UH(POPMAIINIO, TIO- TyYaeMYyIO U3 Pa3IMYHbIX HCTOYHUKOB,

— BJIQJICHUE S3BIKOBBIMH CPEJICTBAMH. yMEHHE $CHO, JIOTHYHO U TOYHO
u3JaraTh CBOIO TOUKY 3PEHHUS, UCIIOJIb30BaTh aIcKBaTHBIE SI3bIKOBbIE CPEJICTBA,;

— BJIAJICHUE HaBBIKAMU TIO3HABATENbHOK pEeQIEKCMH KaK OCO3HAHUS
COBEPIIAEMBIX JEHCTBUH ¥ MBICIUTENbHBIX IPOLECCOB, HUX pe3yJlbTaToB U
OCHOBAHMH, TPAHUIl CBOETO 3HAHUS M HE3HAHUS, HOBBIX MO3HABATENbHBIX 3a/1a4 U
CPEZICTB JUIA UX AOCTHKEHHUS,;

— LENeyCTPEeMJICHHOCTb B TMOMCKaX M TOPUHIATUM  PEIICHHUH,
CO00pa3UTENbHOCTh U MHTYUIIMS, PA3BUTOCTh MPOCTPAHCTBEHHBIX IMPEACTABICHUH,
CIIOCOOHOCTH BOCTIPUHUMATH KPAacOTy U TapMOHHUIO MUPA,;



npeoOMemHuIX:

— c(OpMHPOBAHHOCTh NPEJICTABICHUH O MaTeMaTHUKE KaK 4acTH MHUPOBOH
KYJIBTYpbl 1 MECTE€ MaTEMAaTUKU B COBPEMEHHOM ILIUBUIIM3ALMH, CIIOCOOAX OMMCAHUS
SBJICHUH PEAJIbHOTO MHpPA HA MATEMAaTUYECKOM S3BIKE;

— cQOpMHUPOBAHHOCTH MPEACTABICHUH O MAaTEMaTHYECKHX MOHATHSIX Kak
BOXHEUIINX MaTEMaTUYECKUX MOJEINAX, MO3BOJISIOIIMX ONMCBHIBATh M H3y4aTb
pasHbIE TPOLECCHl U SBJICHUSA, IIOHMMAHUE BO3MOYKHOCTHM aKCHOMAaTHUYECKOIO
HOCTPOEHUS MaTEMATHUYECKUX TEOPUH;

— BJAJCHHME METOJAaMH JI0KA3aTEJIbCTB M aJITOPUTMOB PEUICHUS, YMEHUE UX
IIPUMEHSTh, TPOBOJNTH JOKA3ATENbHBIE PACCYKIACHHUS B X0I€ PELICHN 3a/1aY;

— BJAJCHHME CTAHJAPTHBIMM [PHUEMAMM PEIICHUS PAUUOHAIBHBIX W
UpPPALMOHAJIbHBIX, T0KA3aTEIbHBIX, CTEIIEHHBIX, TPUTOHOMETPUUECKUX YPaBHEHUH U
HEPABEHCTB, UX CUCTEM;

— HCIIOJB30BaHUE TOTOBBIX KOMIIBIOTEPHBIX IIPOTPaMM, B TOM YHCIIE IS
MOMCKA ITyTH PELIEHUS U WUTIOCTPALUU PEIICHNS] YPABHEHUU U HEPABEHCTB;

— Cc(OpPMHpPOBAHHOCTh  MPEACTABICHUHM 00  OCHOBHBIX  IOHATHAX
MaTEMaTHYECKOI0 aHaJlW3a M MX CBOMCTBAX, BIAJCHHE YMEHHEM XapaKTEpHU30BaThb
noBeneHre (PYHKUUH, UCTIOIb30BaHUE TIOJYYEHHBIX 3HAHUH I OMUCAHUS U aHaJIn3a
peanbHbIX 3aBUCUMOCTEMN;

— BIJIAJICHHE OCHOBHBIMM IIOHATHSMH O IUIOCKMX M HPOCTPAHCTBEHHBIX
reOMETPUUYECKUX (PUrypax, UX OCHOBHBIX CBOHUCTBAX;

— cQOpMHUPOBAHHOCTh YMEHHMsI paclo3HaBaTb I€OMETpPUYECKHE (DUTYpBl Ha
YyepTekax, MOJEISAX U B PEaIbHOM MHUPE;

— IPUMEHEHHUE U3YYEHHBIX CBOMCTB I'€OMETpHuUecKux (uryp u hopmyn amis
peleHns reOMETPUYECKUX 3aa4 M 33J1a4 C IPAKTUYECKUM COJEPKAHUEM;

— cOpMHUPOBAHHOCTH MPEACTABICHUH O MPOIECCaX U SIBICHUAX, UMEIOIINX
BEPOSITHOCTHBIM XapaKTep, CTaTUCTUYECKUX 3aKOHOMEPHOCTSX B PEATIbHOM MUPE,
OCHOBHBIX NOHATHAX 3JIEMEHTAPHON TEOPUU BEPOSITHOCTEH;

— yMEHHUH HaXOJWUThb U OLIEHWBATh BEPOATHOCTH HACTYIUICHUS COOBITUH B
IPOCTEUIINX MPAKTUYECKUX CUTYyalUsX U OCHOBHBIE XapPAKTEPUCTUKU CIIy4aWHBIX
BEJINYNH;

— BJAQJICHUE HAaBBIKAMM MCIIOJIb30BAHUS INOTOBBIX KOMIIBIOTEPHBIX MPOrpPaMM
IIPU PELLIEHUH 3a/]1a4.



2. CTPYKTYPA U COJIEP)KAHUE YYEFHOM JUCIUILINHBI

2.1.00beM yueOHO# JUCHUNIIMHBI U BUIbI YU4eOHOH padoThl

Buna yueOHoii padoThl

Konuuecmeo uacoe

MaxkcumajibHasi yueGHas Harpy3ka (Bcero) 372
Oobs13aTesqbHas ayJauTopHasi yueOHast 248
Harpy3ka (Bcero)
B TOM YHCIIE!
3aHATHS JIEKLIMOHHOTO TUIIA 124
MPAKTUYECKUE 3aHATUS 124
CamocrosiTeJibHAasE padoTa o0yuyarinerocs 110
(Bcero)
B TOM YHCIIE!
BHeaynuTopHas camocTosiTeNbHas paboTa 110
Koncynpranuu 14

Ipomerccymounan ammecmavusa 6 popme:

1 cemecTp —3K3ameH
2 ceMecTp —9K3aMEeH

. Bcero CemecTpsl
Bun yuebHoIi paboThI HACOR 1 >
YueGnasi Harpy3ka (Bcero) 372 96 276
AyauTopHble 3aHsTHS (BCEro) 248 64 184
B ToMm uncne:
3aHATHS JIEKIIMOHHOI'O THUIIA 124 32 92
NpaKkTUIeCKue 3aHATUs (TPAKTUKYMBI) 124 32 92
1a00paTOpHBIC 3aHATHUS -
CamocTosiTeJibHasi pa6ora (Bcero) 110 24 86
B TOM YHCJIE!
Kypcosas paboma - - -
Pechepam 20 8 12
CamocmosmenvHas 6HeayoumopHas paboma 6 e6uoe
OOMAWHUX NPAKMUYECKUX 3A0AHUL, UHOUBUOYATbHBIX
y 90 16 74
3a0anuil, CamMoOCMOAMENbHO20 NO0Oopa U U3YUEeHUs.
OONOIHUMENILHO20 MEeoPemuiecKko20 Mamepuand
Koncynbranuu 14 8 6
[TpomexxyTounast arrectanus (3x3amen/3ader/nud.3aqer) DK3aMEH | 9K3aMCH
OO01mast TpPyJ0eMKOCTh 372 96 276




2.2 CTpyKTYypa IMCHUILIUHBI

Kosnn4ecTBo ayIMTOPHBIX YacoB Camocrosn-
TeJIbHAS
pabdora
S —— Teoperu- | [IpakTuyec- | 00y4aromerocs
Bcero | ueckoe KHe (uac.)
odyueHnue 3aHATHSA (B T.u.
KOHCYJIbTAIHH)
2 3 4 5 6
Brenenue 2 2 - -
Anrebpa 36 14 22 20
YpaBHeHUs 1 HEpaBEHCTBA 40 24 16 10
OCHOBBI TPUTOHOMETPUHU 32 16 16 10
OyHKIIMH, UX CBOMCTBA U rpauKu 18 8 10 10
Havana maremaTnueckoro aHanunsa 32 16 16 10
Kombunatopuka, cratuctuka u Teopus | 24 12 12 20
BEPOSTHOCTEM
['eomeTpus 64 32 32 30
Koncynbranun 14
Bcero nmo gucoumiinHe 248 124 124 124
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2.3. TemaTuyeckuii MjIaH U cojiepkaHue y4eOHOH U CHUILTHHBI

HaumenoBanue pasgenoB n | Cogepskanue yueOHOro MaTepuada, jadoparopHble padoThl H IPaKTHYecKUe 3aHATHSA, | O0beM Yposens
TeM caMoCTosiITeJIbHAsI padoTa 00y4ar0IMXCs 4acoB OCB(;eH"
1 2 3 4
Beenenue Coaeprxanue yueOHOro MaTepuaa
Martemaruka B Hayke, TEXHUKE, SKOHOMHUKE, NH()OPMALIMOHHBIX TEXHOJOTUSAX U 2
HpaKTHHGCKOﬁ ACATCIIbHOCTH. HCJII/I " 3a1a4i U3YyUYCHUS MATCMATHUKU ITPU OCBOCHUUN
npodeccuii CI10 u cnermansHocTeit CI1O
Pa3nen 1. Anredpa 56
Tema 1.1 Passutue nonsarus o | Comep:kanue yuedHOro MaTepuasia 2 1
yucIie Ilenble u panmoHanbpHbIe yKcia. JledCcTBUTENbHbBIE YnCa.
Conep:xkanue y4yeOHOIro MaTepuasa 5 1
[TpuOnmxeHHbIE BBIYMCIICHUS.
IIpakTuyeckue 3aHATHS:
Apudmerndeckre IeHCTBUS HA/l YUCIaMH, HAXO0XKIECHUE MPUOIMKESHHBIX 3HAUCHU I 2 )
BEJIMYMH U TIOTPEIIHOCTEN BRIYMCACHHH (aOCOTIOTHON M OTHOCHUTEIILHOM), CPaBHEHUE
YHCJIOBBIX BBIPAKCHUU
IIpakTHYeckHne 3aHATHA:
Apudmerndeckre IeHCTBUS HAJl YUCIaMH, HAXO0XKIECHUE MPUOIIMKEHHBIX 3HAUCHU I
BEJIMYMH U TIOTPEIIHOCTEN BRIYMCACHH (a0COTIOTHON M OTHOCHTEIILHOM), CPaBHEHUE 2 2
YHCIIOBBIX BBIPAKEHUM
Conep:kanue y4e0OHOIro MaTepuasa 2 1
KommiekcHele uncna.
Tema 1.2. KopHu, cTeneHu u Conep:kanue y4e0HOTro MaTepuasa
. . 2 1
Jorapugmsi Kophu u crenenu. Kopau HaTypaJbHOM CTENIEHH U3 YHCIIA U UX CBOMCTBA.
IIpakTuyeckue 3aHATHS: 5 5

Beluucnenue M cpaBHeHUE KOpHEW. BblnosniHeHHe pacderoB ¢ paaukanamu. Pemenue
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UPPALMOHAIIBHBIX YPABHEHUN.

Conep:xanue yueOHOro MaTepuasa
CreneHu ¢ palMOHAIBHBIMM IMOKAa3aTeNsIMUA, UX CBOMCTBA. CTENEHH C JEHCTBUTEIbHBIMHU
noka3areiriMu. CBoIiCTBa CTENEHHU C IeHCTBUTEIIHLHBIM ITOKa3aTeleM

IIpakTuyeckue 3aHATHS:
CpaBuenue creneneil. [[peoOpa3oBanue BEIpaKEHHM, COACPKANUX CTETICHU

IIpakTuyeckue 3aHATHS:
Pemenue noka3arenbHbIX ypaBHEHUM. PellieHne npuKiIaaHbIX 3a1a4

Conep:kanue y4e0OHOIro MaTepuasa

Jlorapudwm. Jlorapudm uucna. OCHOBHOE TorapupMUIEcKoe TOKACCTBO. JlecaTuaHbIe U
HatypaibHbIe Jorapudm. [IpaBuna nerictuii ¢ morapudmamu. [lepexom k HoBomy
OCHOBAHUIO

IIpakTHYecKkHe 3aHATHA:
Haxosxnenue 3HaueHmi Toraprudma mo npou3BoIsHOMY OCHOBaHUIO. [lepexoa oT oiHOTO
OCHOBAHUS K JIpYroMy.

IIpakTuyeckue 3aHATHS:
Brruuciienue u cpaBHeHue Jorapugpma

IIpakTuyeckue 3aHATHS:
JlorapudmupoBaHue v MOTCHIIMPOBAHUE BHIPAKEHUH.
Pemenue norapudMuuecknx ypaBHEHUN

IIpakTHYeckHe 3aHATHA:
Pemenue norapudMuuecknx ypaBHEHUN

Conep:kanue y4e0OHOIro MaTepuasa

[TpeoOpa3oBanue anredpandeckux BoipaxeHui. [IpeoOpazoBanue palmoHaIbHBIX,
MPPallMOHAIIBHBIX CTETIEHHBIX, OKA3aTEJIbHBIX U JIOTApU(MUYECKUX BBHIPAKEHUI

IIpakTHYeckHe 3aHATHA:
[TpuGnnKeHHbIe BBIUMCIICHUS U PELICHHs IPUKIIAIHbIX 33134

KountpoabHnas padora Ne 1. «KopHu, crenenu u jorapugmpi»

CamocTrosiTesqibHasi padora:
BBITIOJIHEHHE IOMAITHUX 3aJaHuil no paszneny 1

20
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IIpumepHasi TeMaTHKAa BHEAYAUTOPHOI CAMOCTOSITEILHOM PadoThI
Hanwucanue pedepatos:

HenpepsiBabIC 1p0o0H

IIlpuMeHeHne CI0KHBIX MPOIEHTOB B pacyerax

Pa3znen 2. YpaBHenus u
HEepaBeHCTBA

50

Tema 2.1 VpaBHeHus u
CUCTEMBI YPaBHEHUU

Conep:xanue yueOHOro MaTepuasa

VYpaBHEeHMS U CUCTEMBI ypaBHEHUH. PariionanbHble, UppallMOHaIbHbIE, TOKAa3aTeIbHbIE U
TPUTOHOMETPUYECKUE YPABHEHUS U CUCTEMBI.

Conep:kanue y4e0OHOIro MaTepuasa
VYpaBHeHUS U CUCTEMBI ypaBHEHUH. ParrionanbHble, UppallMoOHalIbHbIE, TOKa3aTeIbHbIE U
TPUTOHOMETPUYECKHE YPABHEHHUS U CUCTEMBI.

Conep:xkanue y4yeOHOIro MaTepuasa
YPaBHeHI/ISI U CUCTEMbI ypaBHeHHﬁ. PaI_[I/IOHa.HBHBIe, HPppaluOHAJILHBIC, TOKAa3aTCIIbHBIC U
TPUTOHOMCTPHUYCCKUC YPABHCHUA U CUCTCMBI.

Conep:xanue yueOHOro MaTepuasa
VYpaBHEHUS U CUCTEMBI ypaBHEHHI. ParimoHampHble, HppaliioHAIbHBIC, ITOKA3aTeIbHBIC U
TPUTOHOMETPHYECKUE YPABHEHHS U CHCTEMBI.

Conep:kanue y4e0OHOIro MaTepuasa
OCHOBHBIE TIPUEMBI UX pelieHus (Pa3ioKeHHE Ha MHOKUTEIH, BBEICHHE HOBBIX
HEU3BECTHBIX, MOJCTAHOBKA, TPapUUECKUN METO)

Conep:xanue yueOHOro MaTepuasa
OcHOBHEIE IMMPUCMBI UX PCHICHUSA (paBJIO)KeHI/Ie Ha MHO>KHUTCIIU, BBEACHNUEC HOBbBIX
HEHM3BECTHBIX, MOJICTAHOBKA, TPaUIECKUIl METO)

Conep:kanue y4e0OHOIro MaTepuasa
OCHOBHBIE TIPUEMBI UX pelieHus (Pa3oKeHHe Ha MHOKUTEIH, BBEICHHE HOBBIX
HEHM3BECTHBIX, MOJICTAHOBKA, TPad)UIECKUIl METO)

Conep:xanue yueOHOro MaTepuasa
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PaBHOCWIIBHOCTE ypaBHEHUH, HEPABEHCTB, CUCTEM

IIpakTuyeckue 3aHATHS:

Kophuu ypaBHenuii. PaBHocuibHOCTH ypaBHeHH. [IpeoOpa3oBane ypaBHEHHHA 2
IIpakTuyeckue 3aHATHS: 2
OCHOBHBIE IPUEMBI PELIEHNS YPAaBHEHUN
IIpakTHYecKkHe 3aHATHA: 5
Pewenue cucreM ypaBHEeHUN
IIpakTuyeckue 3aHATHS: 5
Pemenue cucrem ypaBHEeHU

Tema 2.2 HepaBeHncTtBa Conep:xaHue yueOHOro MaTepuasa
PanmonaneHble, nppalnoHalbHbIE, TOKa3aTeIbHbIE U TPUTOHOMETPUYECKHE HEPABEHCTBA. 2
OCHOBHBIE IPUEMBI UX PELICHUS
Conep:xanue yueOHOro MaTepuasa
PaI_[I/IOHaJIBHBIe, HppalMOHAJIbHBIC, TTOKA3aTCIIbHBIC WU TPUTOHOMCTPHUYCCKUC HCPABCHCTBA. 2
OCHOBHBIE IPUEMBI UX PELICHUS
Conep:kanue y4eOHOro MaTepuasa
PanmonaneHble, uppalroHaNbHblE, MOKa3aTeNbHbIE U TPUTOHOMETPUYECKHE HEPaBEHCTBA. 2
OcHOBHbIE PUEMBI UX PEUICHUS
Conep:xanue yueOHOro MaTepuasa
PanmonaneHble, nppalmoHalbHbIE, TOKa3aTeIbHbIE U TPUTOHOMETPUUECKHE HEPABEHCTBA. 2
OCHOBHBIE IPUEMBI UX PELIECHUS
IIpakTuyeckue 3aHATHS: 2
Hcnonb3oBaHue cBOMCTB U rpadukoB PYHKIMMA Ui pellieHUs] ypaBHEHUN 1 HEPABEHCTB
IIpakTHYeckHe 3aHATHA: 2
Hcnonbs3zoBanne cBOMCTB M rpadukoB GYHKIIUN TSl peNICHUs] YpaBHEHUN U HEPABEHCTB
KonTposbHas pagora Ne 2: «<YpaBHeHHUs] H HEPABEHCTBA» 2
CamocrosiTesibHast padoTa
BBITIOJTHEHHUE IOMAIIHUX 3a/IaHui 10 pa3zieny 2 10

IIpumepHasi TeMaTHKa BHeayAUTOPHOI CaMOCTOSITeIbHOI padoThl
Harmmcanmne pedeparos:
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HccnenoBanue ypaBHEHUN 1 HEPABEHCTB C MapaMeTPOM

IIpakTHYecKkHe 3aHATHA:

IIpuMeHEeHHEe MaTEMaTUYECKUX METOJOB JUIsl PELICHHs COAEPKATEIbHBIX 3a1a4 U3
pa3nuyHbIX 001acTell HayKN U MpaKTUKU. IHTepIipeTaus pe3yabTara, yueT pealbHbIX
OTpaHNYCHUHN

Pasznea 3. OcHOBBI
TPHTOHOMETPHUH

42

Tema 3.1.OCHOBHBIE TOHATHUS

Conep:kanue y4e0OHOIro MaTepuasa

Pannannas mepa yria. BpamarensHoe nBuxenne. CHHYC, KOCHHYC, TAHT€HC U KOTAaHT€HC
qucia

IIpakTuyeckue 3aHATHS:
PanuanHbIl METOA U3MEPEHUS YITIOB BPALLICHNS U CBSA3b C IPaJyCHON MEpOU

Tema 3.z OCHOBHEIE
TPUTOHOMETPUYECKHE
TOXKIECTBA

Conep:xanue yueOHOro MaTepuasa
DopmyJIbl TPUBEICHUS

Conep:kanue y4eOHOro MaTepuasa
®opMyusl cnoxkeHus. Popmyssl yaABOeHUS. POPMyIIbI IIOJIOBUHHOIO yIJla

IIpakTuyeckue 3aHATHS:

OCHOBHBIE TPUTOHOMETPUUECKUE TOXKIECTBA, (POPMYJIBI CIIOKEHHSI, YIBOCHHU,
[IpeoOpa3oBaHus CyMMBbl TPUTOHOMETPUYECKUX (QYHKIINUN B TPOU3BEICHNUE,
npeoOpa3oBaHue MPOU3BEICHHS] TPUTOHOMETPHUECKUX (DYHKIIUN B CYMMY

IIpakTuyeckue 3aHATHS:

OCHOBHBIE TPUTOHOMETPUUECKUE TOXKIECTBA, (POPMYJIBI CIIOKEHHSI, YIBOCHHU,
[IpeoOpa3oBaHus CyMMbl TPUTOHOMETPUYECKUX (QYHKIINN B TPOU3BEICHUE,
npeoOpa3oBaHue MPOU3BEICHHS] TPUTOHOMETPHUECKUX (DYHKIIUNA B CYMMY

Tema 3.Z I[IpeoOGpazoBanust
MIPOCTEUILINX
TPUTOHOMETPUUECKUX
BBIPAKCHUI

Conep:xanue yueOHOro MaTepuasa
IIpeoOpa3oBanue CyMMBbI TPUTOHOMETPUYECKUX (PYHKIMI B TPOU3BEICHNE U IPOU3BECHHE
B CyMMY

Conep:kanue y4e0OHOro MaTepuasa
BripakeHne TpUroHOMETpHUECKUX (DYHKITHIA Yepe3 TAHTeHC OJIOBUHHOTO apryMEHTa

IIpakTuyeckue 3aHATHS:
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OCHOBHBIE TPUTOHOMETPUYECKUE TOXKIECTBA, POPMYJIIBI CIOKEHUS, YABOCHHUS,
[TpeoOpa3oBaHusi CyMMBI TPUTOHOMETPUYECKUX (QYHKIUI B TPOU3BEICHHUE,
npeoOpa3oBaHre MPOU3BEIEHUS] TPUTOHOMETPUYECKUX (PYHKIINN B CyMMY

IIpakTHYeckHe 3aHATHA:
OCHOBHBIE TPUTOHOMETPUYECKUE TOXKIECTBA, HOPMYJIbI CIIOKEHHUSI, YIBOCHHU,

[TpeoOpa3oBaHusi CyMMBI TPUTOHOMETPUYECKUX (QYHKIUI B TPOU3BEICHHUE, 2
npeoOpa3oBaHue NPOU3BEICHHsI TPUTOHOMETPUUYECKUX (QYHKIUN B CyMMY
Tema 3.4. Conep:xkanue y4e0OHOIro MaTepuasa 5
Tpuronomerpuieckue OOpatHble TPUTOHOMETpUYECKHE (PYHKIIMU. APKCUHYC, apKKOCHHYC, apDKTAaHT€HC
YPaBHCHHUA 1 HEPABCHCTBA IIpakTHYeckHe 3aHATHA: 2
OOpatHble TPUTOHOMETpUYECKHE (PYHKIIMU: QPKCUHYC, apKKOCHHYC, apKTaHI€HC
Conep:kanue y4eOHOIro MaTepuasa 2
IIpocreiire TPUroHOMETPUYECKUE YPABHEHUS
Conep:xanue yueOHOro MaTepuasa 5
[Ipocreiiniye TPUrOHOMETPUUECKHE HEPABEHCTBA
IIpakTuyeckue 3aHATHS: 2
[Ipocreiilire TPUrOHOMETPUYECKUE YPABHEHUS U HEPABEHCTBA
KontpoJabHas padora Ne 3. «OCHOBBI TPUTOHOMETPHU 2
CamocrosiTesibHas padora: 10
BBINOJIHEHUE JOMAIIHUX 3aJlaHui 1o pa3zgeny 3
Pa3znen 4. ®ynkumu, ux 28
CBOMCTBA M rpaduKn
Tema 4.1 ®ynkuuu. CsoiictBa | Conep:kaHue yueOHOro Mmarepuasa
¢ynknit. O6patHbie GyHKUMN | Oynkiun. O6MacTh ONpeeie s ¥ MHOKECTBO 3HAUEHHIR; rpaduK (QYHKIMH, HOCTPOSHUE 2
rpadukoB PyHKINH, 3aJaHHBIX PA3THYHBIMH CIIOCOOAMHU
IIpakTHYecKkHe 3aHATHA:
ITpumepsl 3aBHCUMOCTEN MEXAY IEPEMEHHBIMU B PEAJIbHBIX IPOLIECCaxX U3 CMEXKHBIX 2
mucuumuinH. Onpenenenue Gyukuii. [Toctpoenne u utenne rpagukoB QyHKIHIMA
Conep:xanue yueOHOro MaTepuasa
CgoiictBa ¢pyHKIIMA. MOHOTOHHOCTB, Y€THOCTh, HEYETHOCTh, OTPAHUYEHHOCTD, 2

NEPUONYHOCTD. [IpOMeXyTKH BO3pacTaHus U YObIBaHHsI, HAaHOOJIbIIIee M HAUMEHbIIIEE
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3HauYeHUs, TOUKH dKcTpemyMma. [ pabudeckas untepnperauus. [Ipumeps! QyHKIIMOHATBHBIX
3aBHCHMOCTEH B pEaIbHBIX MPOIIECCaX U SIBICHUAX. ApUPMETHUECKHUE OTICpAIlUU HAJl
byukipsimu. Crioxnas yHkiwms (komnosuist). [ToHsTHE 0 HenmPephIBHOCTH QYHKITUH

IIpakTuyeckue 3aHATHS:

Uccnenoanue dyakunn. CBOMCTBA TMHEHHOM, KBAPATHYHON, KYCOUHO-JIMHEHHOW W
npoOHo-nuHeHON ¢pyHkuuu. HempepsiBHbIe U nepuoanyeckue Gpynkun. CBoiicTBa u
rpaduKu cUHyca, KOCHHYCa, TAHT€HCA M KOTAaHTeHCa

Conep:xanue yueOHOro MaTepuasa
Oo6partnbie ¢ynkuuu. OO6macTb oOmpeneseHUuss W 00JacTb HauyeHWH OOpaTHOM (QyHKIUH.
I'paduk oObpatHOM HyHKIIHH

IIpakTuyeckue 3aHATHS:
O6patsble GyHKIMH U UX rpaduku. OOpaTHbIE TPUTOHOMETPUUYECKHE (DYHKIHH

Tema 4.2. CrenieHHBIE,
MOKa3aTelbHbIE,
norapu(pMUIECKHE 1
TPUTOHOMETPUYECKHE
byakuun. OOpaTHBIC
TPUTOHOMETpHYECKHe (PYHKIUU

Conep:xanue yueOHOro MaTepuasa

Onpenenenne QyHkiuii, ux cBoiictBa u rpaduxu. IIpeoOpazoBaHust TpaduKOB.
[TapannensHbIi MEPEHOC, CHUMMETPHUS OTHOCUTEIBHO OCEd KOOpPJAWHAT U CHUMMETPHUS
OTHOCHUTEJIBHO Hayaja KOOpJAUHAT, CAMMETPUS OTHOCUTENBHO NMPSAMOM Y = X, pacTsKEHHE
U C)KaTue BIOJb OCel KOOpAMHAT

IIpakTuyeckue 3aHATHS:
ITpeoOpaszoBanue rpaduka QyHKINH.

KoutpoabHnas padora Ne 4: «@DyHKIUM, X CBOICTBA U rPpapuKmn»

CamocrosiTesbHast padoTa

BBINOJIHEHUE JOMAIIIHUX 33aJaHui 1o paszzeny 4

IIpumepHasi TeMaTHKa BHeaAyAUTOPHOI CaMOCTOSITeIbHOI padoThl
Harmmucanme pedeparos:

CrnoxeHne rapMOHHUYECKUX KoseOaHui

I'paduaeckoe perneHne ypaBHEHHI 1 HEPABEHCTB

10

Pasznen 5. Hauana
MaTEMATHYECKOI0 aHAJIN3a

42
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Tema 5.1.
IlocnenoBaTenbHOCTH.

Conep:xanue yueOHOro MaTepuasa
ITocnenoBarensHOCTH. CrOCcOOBI 3aaHUSA W CBOMCTBA YHCIOBBIX IIOCIEN0OBATEIbHOCTEM.
Ilonsmue o npedene nocrnedogamenvrHocmu. Cywecmeosanue npeoeia MOHOMOHHOU
02PAHUYEHHOU NOCAe008AMENbHOCIU

Conep:kanue y4e0OHOro MaTepuasa
CymMmupoBaHue mocienoBaresibHOCTeH. beckoHedHOo — yObIBaromiasi TreoMeTpHuYecKas
MIPOTPECCUS U €€ CyMMa.

IIpakTuyeckue 3aHATHS:
Yucnonas IHOCJICO0BATCIIbHOCTD, CHOCOGBI €€ 3aJaHNsl, BBIYUCIICHUA YJICHOB
nocyefoBarenabHocTu. [lpenen nocnegoBarenbHOCTH

IIpakTHYeckHe 3aHATHA:
[Ipenen nmocnenoBaTenbHOCTU. beckoHeuHO yObIBatoIIas reoMeTpryYecKasi POrpecCHs

Tema 5.2. [IpousBogHas

Conep:xkanue y4eOHOIro MaTepuasa

[TpousBonnas. IlonsTHe o mpou3BOAHOW (YHKIMH, €€ TeoMeTpUYecKHi M (pu3nyecKuii
CMBICII. YpaBHEHHE KacaTelbHOW K Tpaduky ¢yHkimu. [Ipon3BogHBIE CyMMBI, pa3HOCTH,
NPOU3BEACHNUS, YaCTHOTO. [IpON3BOIHBIE OCHOBHBIX JIEMEHTAPHBIX (DYHKIHN

IIpakTuyeckue 3aHATHS:
[TpaBuna u hopmyssl quddepeHiupoBanms, TabIUIA TPOU3BOAHBIX JIEMEHTAPHBIX

byHKIHI

IIpakTuyeckue 3aHATHS:
[IponsBogHasg: MEXaHMYECKUM W TEOMETPHUYECKHN CMBICI MPOU3BOJHOW. YpaBHEHHE

KacareJbpHOH B 00II[eM BUIE

Conep:kanue y4e0OHOIro MaTepuasa
[IpuMeHeHne nepBoi MPOU3BOAHOM K MCCIICTOBAHUIO QYHKIIUNA U TTOCTPOSHUIO TpadUKOB.

Conep:kanue y4e0OHOTro MaTepuasa
[TponzBoaHbIC 0OpaTHON (QYHKIIMH M KOMIO3UIIUN (DYHKITMH

IIpakTHYecKkHe 3aHATHA:
UccnenoBanue GyHKIMH ¢ TOMOIIIBIO TTpon3BOoAHON. Haxoxnenrne HanbompIero,
HAaMMEHBIIET0 3HAYCHUS ¥ SKCTPEMaIbHbBIX 3HAaUeHUH QYHKIIUN
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Conep:xanue yueOHOro MaTepuasa
[TpuMepb! HCTIOTB30BaHMS TPOU3BOIHOM TSl HAXOXKICHUS HAWITYYIIETO PEIICHUS B

MPUKIIAJHBIX 337a4ax. BTopas npon3BoHas, ee reoMeTpUYeCcKHii 1 GU3UIECKUN CMBICIT. 2
Haxoxaenue ckopocTu ajs npoiiecca, 3agaHHoro Gpopmysnoi u rpadhukom
Tema 5.3. [lepBooOpa3zHas u Conep:kanue y4e0OHOTro MaTepuasa
HHTETpal [lepBoobOpasznas u uHTerpan. IlpuMeHeHue omnpeneneHHOro WHTErpana JUisi HaXOXKICHUS 2
TUIOIAM KpUBOJUHEWHOH Tpanenyu. ®opmyna Herorona—JleiiOnuma
IIpakTuyeckue 3aHATHS:
Huterpan u nepoodpasnas. Teopema Hrtotona-Jleitouumna. [Ilpumenerne naTerpana K 2
BBIUHCIICHUIO (U3NYECKUX BEIMYMH U ITUIOLIaAen
IIpakTHYeckHe 3aHATHA:
WuTterpan u nepBoodpaznas. Teopema HeioTtona-Jleitonuna. [Ipumenenne unrerpana k 2
BBIUHCIICHUIO (U3UYECKUX BEJIMYMH U TUIOLIaAen
Conep:xkanue y4yeOHOIro MaTepuasa 2
ITpuMepbl NpUMEHEHUs! HHTerpasia B PU3UKE U TEOMETPHH
KontpoabHas pa6ora Ne 5. «Havaja MmaTreMaTH4ecKoro aHajan3a» 2
CamocTrosiTesbHasi padora
BBITMIOJTHEHUE TOMAIIHUX 3a/IaHui TI0 pa3zieny 5
IIpumepHasi TeMaTHKa BHeayAUTOPHOI CaMOCTOSITeIbHOI padoThl 10
Harmmcanne pedepara:
[Tonsatue nuddepenmana 1 ero NPUIOKEHUS
Pa3nen 6. KomOunaropuka,
CTATHCTHKA U TeOpHs 44
BEPOATHOCTEH
Tema 6.1 DnemeHTHI Coaeprxanue yueOHOro MaTepuaa
KOMOMHATOPHKH OcHOBHBIE TIOHATHS KOMOWHATOpPMKH. 3aJadd Ha TOJACYET YHCJIa pa3MEIICHHH, 2
MEPECTAHOBOK, COYETAHUI
IIpakTuyeckue 3aHATHS:
Wctopust pa3BuTHs KOMOMHATOPUKU, TEOPUU BEPOATHOCTEW M CTAaTUCTUKU M HUX POJb B 2

pa3anyuHbIX cepax yeaoBeuecKon Ku3HeaeaTeaIbHoCTH. [IpaBuina koMOHATOPUKH
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Conep:xanue yueOHOro MaTepuasa
Pemenwue 3ana4 Ha mepebop BaprHaHTOB

IIpakTHYecKkHe 3aHATHA:
Pemenne KOMOMHATOPHBIX 3a/1a4. Pa3MelieHus1, coueTaHus 1 NepecTaHOBKU

Conep:kanue y4e0OHOro MaTepuasa

®opmyna 6unoma HetotoHa. CoiicTBa OMHOMUHATIBHBIX KO GHUIMEHTOB. TpeyroabHUK
ITackans

IIpakTHYeckHe 3aHATHA:
bunoma Herotona. Tpeyronbpauk [lackans. [Tpukinansasie 3agaun

Tema 6.2. DnemMeHTH TEOpUN
BEPOSATHOCTEM

Conep:kanue y4e0OHOIro MaTepuasa

CoObiTHe, BEpOSITHOCTb COOBITHS, CIOXKEHHE M YMHOXEHHE BeposiTHocTeH. [lonamue o
He3a8UCUMOCmu cobblmuil

IIpakTuyeckue 3aHATHS:
Kitaccuueckoe onpenenenrue BeposiTHOCTH, CBOMCTBA BEPOATHOCTEN, TEOpEMA O CyMME
BEPOATHOCTEHN. BhIuncieHrne BeposiTHOCTEN

Conep:kanue y4eOHOro MaTepuasa

JluckpeTrHas ciaydaliHasi BEJIMYMHA, 3aKOH €€ PaclpecIICHHUs .

UucioBble XapaKTEPUCTUKU AUCKPETHOM CllydaliHOU Benn4yuHbl. [IoHATHE O 3aKOHE
0O0JIBIINX YKCeN

Tema 6.3, DieMeHTHI
MaTEMAaTHYECKON CTATUCTUKU

Conep:kanue y4eOHOIro MaTepuasa

[IpencraBnenue qaHHBIX (TabmuIsl, JMarpamMMel, rpa(bI/IKH), reHepajibHasi COBOKYITHOCTD,
BBIOOpKA, cpeHee apumernueckoe, Meauana. [lonsTue o 3agauax MaTeMaTu4ecKoi
CTaTUCTUKU. PermeHue 3aaa4 ¢ MPUMCHCHUCM BECPOATHOCTHBIX MCTOJI0B

IIpakTuyeckue 3aHATHS:
[Tpuknagueie 3anauun. [IpencraBieHne YuCIOBbIX JaHHBIX

KountpoabHas pa6ora Ne 6. «KoMOMHATOPHKA, CTATHCTHKA M TEOPHUs BEPOSITHOCTEI»

CamocrosiTesibHast padoTa

BBINOJIHEHUE JOMAIIHUX 3aJlaHU 1o pa3zaeny 6

IIpumepHasi TeMaTHKa BHeaAyAUTOPHOI CaMOCTOSITeIbHOI padoThl
Harmmcanne pedepara:
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Cxembl bepHyi MOBTOPHBIX UCIBITAHUI
Cpennue 3HaYeHUs U UX IPUMEHEHUE B CTATUCTUKE

Pasnen 7.'eomeTpus

94

Tema 7.1 Koopaunatsl u
BEKTOPBI

Conep:kanue y4eOHOTro MaTepuasa
[MpssmoyronbHas (nexkapToBa) cuCTeMa KOOPAMHAT B mpocTpaHcTBe. DopMysia paccTosiHUS
MEXy IBYMsl TOUKaMHU. Y paBHEHHUS c(epbl, INIOCKOCTH U MPSIMON

IIpakTuyeckue 3aHATHS:
JlekapToBa CHCTEMa KOOpJIMHAT B MPOCTPAHCTBE. YPaBHEHHE OKPYKHOCTH, CQEpHI,

IUIOCKOCTH. PaccTosiHIE MEXKOY TOUKaMU

Conep:kanue y4eOHOro MaTepuasa
Bextopsl. Moaynb Bektopa. PaBeHCTBO BekTOpoB. Cll0)K€HHE BEKTOPOB. YMHOMKEHHUE
BEKTOpA Ha 4uci0. Pa3iiokeHne BEKTOpa 10 HANIPABICHUIM. YTOJI MEXKAY ABYMs BEKTOpaMHU

IIpakTuyeckue 3aHATHS:
Bexkrtopsl. JleiicTBHS ¢ BEKTOpaMu.

Conep:xkanue y4yeOHOIro MaTepuasa
ITpoeknus BekTopa Ha ock. Koopnuuatel Bektopa. CKaJIIpHOE NPOU3BEACHUE BEKTOPOB.

IIpakTuyeckue 3aHATHS:
JlexapToBa cucTeMa KOOPJIMHAT B MMPOCTPAHCTBE.
JleficTBUS ¢ BEKTOpaMH, 3aIaHHBIMU KoopArHaTaMu. CKaJIIpHOE MPOU3BEICHUE BEKTOPOB

Conep:kanue y4e0OHOro MaTepuasa
Hcnonp3oBanue KOOpAUHAT U BCKTOPOB IPHU PCIICHUN MATCMATHUYCCKUX WU MMPHUKITAIHBIX
3aza4

IIpakTHYecKkHe 3aHATHA:
BektopHoe ypaBHEHHE TPSMOM U IOCKOCTH. Vcronp30BaHre BEKTOPOB MPH
JI0Ka3aTeJIbCTBE TEOPEM CTEPEOMETPUHI

Tema 7.2 Ilpsmbie u
TUTOCKOCTH B IIPOCTPAHCTBE

Conep:xanue yueOHOro MaTepuasa

B3anMHOe pacnosnokeHue IByX IpsMBIX B IpocTpaHcTBe. [lapamienbHOCTh IPsAMON U
TII0CKOCTH. [lapajienbHOCTh MIIOCKOCTEN

IIpakTHYecKkHe 3aHATHA:
IIpu3Haku B3aMMHOIO PpACIOJIOXKEHHS IPSAMBIX. YTOJI MEXAYy MNpsAMbIMHA. B3aumHoe
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PacmosoKeHUE NPSMBIX U IUIOCKOCTEN

Conep:xanue yueOHOro MaTepuasa

[TepieHAMKYASAPHOCTH TMPSAMON U TUIOCKOCTH. [lepneHauKyasap U HaKJIOHHAA. YTOJI MEXIY
NpAMOM M IUIOCKOCTBIO.  JIByrpaHHbBIH — yroia.  Yroa  MexAay  IUIOCKOCTSMH.
[TeprieHAMKYASAPHOCTD IBYX MIOCKOCTEM

IIpakTHYeckHe 3aHATHA:
[lepnieHqUKYISp U HAKJIIOHHAS K IJIOCKOCTH. YTOJ MEXAY HMPSMOH U INIOCKOCTBIO. Teopemsl

0 B3aMMHOM PAcCTIOJIOKEHUH MPSMOM U IUIOCKOCTH. Teopema o Tpex mepreHauKyaspax

IIpakTHYecKkHe 3aHATHA:
[Ipu3Haky ¥ CBOMCTBA MApAJIEIBHBIX U NEPIECHIUKYISAPHBIX INIOCKOCTEHN

Conep:kanue y4eOHOIro MaTepuasa

['eomeTpuueckue mpeodbpa3zoBaHus IPOCTPAHCTBA: MapaJICIbHBINA EPEHOC, CHMMETPHS
OTHOCHUTEJIBHO MJIOCKOCTU

IIpakTuyeckue 3aHATHS:
PaccTosiHre OT TOUKH 10 MJIOCKOCTH, OT MPSIMOM JI0 INIOCKOCTH, PACCTOSIHUE MEXKTY

IJIOCKOCTSIMU, MEKY CKPEIIMBAIOIIUMHUCS MIPSMBIMU, MEX]Ty IPOU3BOJIBHBIMU (PUTYpaMU B
MIPOCTPAHCTBE

Conep:kanue y4e0OHOIro MaTepuasa
[TapannensHoe mnpoexkTupoBanue. Ilmomanbs oproroHanepHOW mnpoekuuu. HM3oOpakeHue
MPOCTPAHCTBEHHBIX (pUTYp

IIpakTuyeckue 3aHATHS:
[TapannensHO€ NMPOEKTUPOBAHHE M €ro CBOWCTBA. TeopeMa O IUIOMAId OPTOTOHAIBHOMN

MPOEKIIUM MHOTOYTOJIbHUKA. B3auMHOE pacmonokeHue npocTpaHCTBEHHBIX (GUTYp

Tema 7.3 MHoOrorpaHHUKH

Conep:xanue yueOHOro MaTepuasa

Bepmunbl, pebpa, rpanu MHOTOTpaHHHKA. Pa3zBepTka. MHOrorpaHHbie yribl. BbITyKibie
MHororpanHuku. Teopema Diinepa

Conep:xanue yueOHOro MaTepuasa
[Tpusma. [Ipssmast u HakoHHAs mpusMa. [IpaBunbHas nmpusMma. [lapamnenenunen. Kyo.
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Conep:xanue yueOHOro MaTepuasa
[Mupamuna. IIpaBunbHas nupamuga. YcedeHHas nupamuna. Terpasap. Cummerpun B Kyoe,
B HapajieNienurnese, B npusme u nupamuae. Ceuyenus Ky0a, Ipu3Mbl U TUPAMUIbI

IIpakTHYeckHe 3aHATHA:
Paznuunblie BUABI MHOTOTPAaHHUKOB. VX H300pakeHus.

IIpakTuyeckue 3aHATHS:
Ceuenus 1 pa3BepTKH MHOTOTpaHHUKOB. Byl cuMMeTpuil B mpoctpancTBe. CUMMeETpUs
TeJ BpallleHHs] © MHOTOTPaHHUKOB

Conep:xkanue y4eOHOIro MaTepuasa

[NpencraBieHne O MPaBUIBHBIX MHOTOIPaHHHMKAX (TeTpasip, Ky0, OKTadap, JOACKadaAp W
HKOCAdIP).

Conep:xanue yueOHOro MaTepuasa
Hnomazm MMOBCPXHOCTU MHOT'OT'PAHHUKOB

IIpakTuyeckue 3aHATHS:
[imomaae moBepxHOCTH

Tema 7.4 Tena u NOBEpXHOCTH
BpALIECHUS

Conep:kanue y4eOHOIro MaTepuasa

[Hunuaap u koHyc. Y cedeHHbIi konyc. OCHOBaHUE, BRICOTA, OOKOBAast MOBEPXHOCTH,
oOpasytomas, pazBepTka. OCeBbIC CEUCHUSI i CEUCHUSI, TTapajlieTbHbIE OCHOBAHUIO

IIpakTHYecKkHe 3aHATHA:
Ceuenus v pa3BepTKU MHOTOTPaHHUKOB.

Conep:xanue yueOHOro MaTepuasa
[Tap u cdepa, ux ceuenus. KacarempHas miockocTh K cepe

IIpakTHYeckHe 3aHATHA:
Ceuenus v pa3BepTKU MHOTOTPaHHHUKOB.

Tema 7.5 M3mepenus B
reOMETpUU

Conep:xanue yueOHOro MaTepuasa

Ob6wvem u ero m3mepenue. Murerpanbhas ¢opmyna oObema. Dopmynsl oObema Kyoa,
IPSIMOYTOJIBHOTO TapajuIeJICIHIEaa, MPU3MBI, IHHIpA. PopMyasl 00beMa MUPAMHIBI U
KoHyca. POopMyIIbI IJIONAIM TOBEPXHOCTEH HMIMHIpPA U KOHYCa
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Conep:xanue yueOHOro MaTepuasa

@opmynsl ob0bema mapa u miomanu chepsl. I[logobue Ten. OTHOIIEHUS TUIOIIACH 2

MOBEPXHOCTEH M 00HEMOB TTOIOOHBIX TEI

IIpakTHYeckHe 3aHATHA: 2

Brraucnenue mwiomanei 1 00bEMOB

KonTtpoabsnas padora Ne 7: «I'eomerpusi» 2

CamocrosiTesibHast padoTa

BBITIOJTHEHHUE IOMAIIHUX 3a/1aHuil 1o pa3zaeny /

IIpumepHasi TeMaTHKa BHeayAUTOPHOI CaMOCTOSITeIbHOI padoThl

Harmmcanne pedepara: 30

BekropHoe 3a1aHue NPSMBIX U INIOCKOCTEN B IIPOCTPAHCTBE

[IpaBuiibHBIE U MONYIPAaBUIbHBIE MHOTOIPAaHHUKU

Konnyeckue ceueHus 1 UX NPUMEHEHUE B TEXHUKE

KoncyabTanuu 14
Bcero no nucuuninze 372

J71g XapakTepUCTUKU YPOBHSI OCBOCHHSI y4€OHOT0 MaTepHalia UCIOIb3YIOTCS ClIeAyoNne 0003HAUECHHUS:

1. —03HaKOMHTEJbHBIH (Y3HaBaHUE paHEE U3YUCHHBIX OOBEKTOB, CBOWCTRB);

2. —penpoayKTHBHBIN (BBITIOIHEHHE JACATSIBHOCTH 10 00Pa3Ily, HHCTPYKIIMU HJIH 0] PYKOBOJICTBOM)

3. —poaAyKTHBHBIHN (MTAHUPOBAHUE U CAMOCTOSTEILHOE BBIOJHEHHE JACATEIBHOCTH, PEIICHUE TPOOJIEMHBIX 3a/1a4)
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2.4.Conep:kanue pa3jiejoB TUCHMILTHHBI

2.4.1.3au9TH JEeKIUOHHOr0 THIIA

Ne
pas
e
a

HanmenoBanue
pasznerna

ConepxaHue pasfernna

®dopma
TEKYILETro
KOHTPOJIA

1

2

3

4

BBenenue

MaremaTrka B HayKe, TEXHUKE, SKOHOMUKE,
WH()OPMAITMOHHBIX TEXHOJOTUSIX U MTPAKTUYECKON
nesiTebHOCTH. Llenu v 3a1aun u3ydeHnss MaTeMaTHKH TIPU
ocsoernu npodeccurt CI1O u cienmansroctert CII10.

%

Anrebpa

[enble u panoHaIbHBIE YKCIA. JleHCTBUTENbHbBIE YHCIA.
[TpubmmxenHble BerurcieHus. KommiekcHble yncia.
Kopuu u crenenu. Kopau HaTypabHOW CTETICHH U3 YHCIIA
U ux cBorctBa. CTENEHU ¢ pallMOHAIbHBIMU MTOKA3aTENSIMHU,
ux cBocTBa. CTeNeHu ¢ AeUCTBUTEIbHBIMU MTOKA3ATEISIMH.
CBOJICTBA CTEIIEHH C JEUCTBUTEIbHBIM II0Ka3aTEIEM.
Jlorapudm. Jlorapudm uucna. OCHOBHOE
norapuMuUEcKOe TOKAECTBO. [lecaTUUHbIE U
HaTypaibHble Jorapudmsl. [IpaBuiia 1edcTBUN ¢
norapudmamu. [lepexo kK HOBOMY OCHOBAHHUIO.
[IpeobpazoBanne anredpandeckux BHIPAKCHHH.
[IpeoOpazoBanue panOHATBHBIX, UPPALMOHATEHBIX
CTEMEHHbIX, TOKA3aTEIbHBIX U JOrapuMUUECKUX
BBIPOKCHHH .

YpaBHeHus U
HEpaBEHCTBA

YpaBHEHHS ¥ CHCTEMBI ypaBHEHUH. PaninonaibHbIe,
UppalMoOHaTIbHbIE, TOKa3aTeNIbHbIE U TPUTOHOMETPUUECKHE
YpaBHEHHUS U CUCTEMbI. PABHOCUIILHOCTD ypaBHEHUH,
HEPaBEHCTB, cucTeM. OCHOBHBIE TPUEMBI UX PEIICHUS
(pazyioskeHUE Ha MHOXKHTEIIH, BBEJICHUE HOBBIX
HEHM3BECTHBIX, MOJACTAHOBKA, TPAQUUECKUI METO).
HepasencrtBa. PaunonanbsHble, MppaliiOHaIbHBIE,
MoKa3aTelbHbIE 1 TPUTOHOMETPUYECKHE HEPABEHCTBA.
OcHOBHBIE IPHEMBI UX pemieHus. Vcrnoap30Banne CBOUCTB
U rpaukoB QYHKIIMH NpU PEIICHUH YPAaBHCHUH U
HepaBeHCTB. MeToa uHTepBaiioB. M300pakeHne Ha
KOOPJIMHATHOHW TIJIOCKOCTH MHOYKECTBA PEIICHUH
YpaBHEHUH U HEPABEHCTB C JBYMS IEPEMEHHBIMU U UX
cucreM. [IpumeHeHne MaTeMaTuueCKUX METOO0B st
pelIeHUs CoIep KaTeIbHBIX 3a7a4 U3 Pa3IMYHBIX 00IacTen
HAyKH U MpakTuku. HTepnperanus pe3yapTaTa, yuer
peaTbHBIX OTPaHUYCHUH.

25




pa3
Jien

HanmenoBanue
pasznerna

ConepxaHue pasferna

dopma
TEKYIIETO
KOHTPOJIS

2

3

4

OCHOBBI
TPUTOHOMETPHUU

Pannannas mepa yrina. BpamarensHoe npuxenue. Cunyc,
KOCHUHYC, TAHT€HC U KOTaHTe€HC yuciia. DopMyJibl
npusenaeHus. Popmyinsl cioxeHus. Popmysbl yABOSHUS
DopmyIibl TOTOBUHHOTO yria. [IpeoOpa3oBanus
MPOCTEUIINX TPUTOHOMETPUUECKHUX BBIPAKEHUH
[IpeoOpa3zoBanre CyMMBI TPUTOHOMETPHUECKUX (PYHKITUH B
IIPOU3BENICHUE U POU3BEACHUS B CyMMYy. Boipakenue
TPUTOHOMETPHUECKUX (QYHKIIMH Yepe3 TAHTCHC
MOJIOBUHHOTO apryMeHTa. TpUrOHOMETpUYECKUE
ypaBHEHUs U HepaBeHCTBa [IpocTelimue
TPUTOHOMETpUYECKUE ypaBHeHUs. [Ipocrelimue
TPUTOHOMETpHUEcKHUe HepaBeHcTBa. OOpaTHBIE
TpUTOHOMETpHYECKHe QYHKINU. APKCHHYC, apKKOCHHYC,
ApPKTaHTEHC.

Y.

OyHKIUH, UX
CBOMCTBA U
rpaduku

Oynaknun. O6IaCTh ONPECICHHUS 1 MHOKECTBO 3HAUCHUH;
rpaduk GyHKINHU, TOCTPOECHUE IPaUKOB HYHKIINH,
3aJJaHHBIX PA3IUYHBIMU crioco0amu. CBOMCTBA ()YHKIIHH.
MOHOTOHHOCTB, Y€THOCTh, HEYETHOCTh, OTPAaHHYEHHOCTD,
nepuoANYHOCTb. [IpoMexyTku Bo3pacTaHus U yObIBaHUS,
HanOoJIbIIIee M HAMMEHbIIIee 3HAYCHHU S, TOUKH SKCTPEMYyMa.
['padpuaeckas matepnperanus. [Ipumepsr

(G YHKIIMOHATBHBIX 3aBUCHMOCTEH B PEAIbHBIX IIpoIieccax 1
ABJICHUSAX . AprupMeTHUECKHEe onepauy HaJl QYHKIUSIMHU.
Cnoxnas pynkuus (kommosunws). [Tonstue o
HernpepbiBHOCTH (yHKIMH. O6paTHbie pyHKIMU. O0IacTh
ompeneseHus U 00J1acTh 3HAYCHUH 00PAaTHOW (DYHKITHH.
I'paduk obpatHON GyHKunu. OnpeneneHuss GyHKIUH, UX
cBorcTBa U rpaduku. [IpeoOpazoBanus rpaduKoB.
[TapanneapHBIN IEPEHOC, CAMMETPHS OTHOCUTEILHO OCEH
KOOpJMHAT U CUMMETPHUS OTHOCUTENILHO Havyaa
KOOpJMHAT, CHMMETPHUSI OTHOCUTENBHO NPSIMOH Y = X,
pacTsHKeHHE U CKaTHe BAOJIb OCEH KOOPAMHAT.
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pa3
Jien

HanmenoBanue
pasznerna

ConepxaHue pasferna

dopma
TEKYIIETO
KOHTPOJIS

2

3

4

Hauyana
MAaTEMATHYECKOTO
aHamM3a

[TocnenoBarensHOCTH. CIIOCOOBI 3a/1aHUS U CBOKCTBA
YHCIIOBBIX TIOcTeaoBaTenbHOCTeH. [loHsTHE O TIpeerne
nocneaoBarenbHOCTU. CyIieCTBOBaHHE TIpeiea
MOHOTOHHOH OTPaHUYEHHOU MOCIIEI0BATEILHOCTH.
CyMMHpOBaHUE MOCIIEI0BATEILHOCTEN. beckoHeuHO
yObIBaroIasi reoMeTpudeckasi IporpeccHs U ee CyMMa.
[IpousBoanas. [ToHsTHE O MPOU3BOIHON (PYHKITUH, €€
TreOMETPUYECKUH U (PU3MUECKUH CMBICI. Y paBHEHHE
KacaTeJabHOH K rpaduky ¢pyHkuuu. [Ipon3BoaHbIe CyMMBI,
Pa3HOCTH, IPOU3BEICHUS, YacTHBIC. [Ipon3BOIHBIC
OCHOBHBIX dJIeMeHTapHbIX QpyHKIuH. [[puMeHneHne
MIPOU3BOHON K MUCCIIEIOBAHUIO (YHKIIUK U TIOCTPOCHUIO
rpa¢ukoB. [IpousBoaHbie 00paTHOW QYHKIIMU U
KoMIo3uIu QyHkuuu. [Ipumeps! ncnonb30Banus
MIPOM3BOTHON IS HAXOXKACHUS HaWJIy4IlEero PelieHus B
NPUKIAIHBIX 3a7a4ax. Bropas npousBoanas, ee
TeOMETpUUYECKUH U (pu3rIecKui cMbici. Haxoxnenue
CKOpOCTH JIJIsl TIpoLiecca, 33AaHHOT0 (hOPMYIIOH U
rpadukom. [lepBooOpasnas u unrterpai. [Ipumenenue
OTIpeIeIEHHOT0 UHTEerpaia sl HaX0KICHHS TTOLIAAN
KpuBOJMHEHHOH Tpanenuu. opmyna HeroTona—
Jlewionuna. [Ipumepsl npuMeHeHUsT HHTETpajia B GU3UKE U
TEOMETPHH.

%

KomOunaropuka,
CTaTUCTHKA U
Teopus
BEPOSATHOCTEMN

OcHOBHBIE TOHATHS KOMOMHATOPHKH. 3aa4u Ha MOACUYET
4Kclla pa3MEIEHUH, IEPECTaHOBOK, coueTaHu!. Pemenue
3aga4 Ha nepebop BapuantoB. Popmyna 6mHoma HerloToHa.
CBoricTBa OMHOMHHAIBHBIX KO3 uineHTOB. TpeyronbHuK
[Mackans. CoObiTHE, BEPOATHOCTH COOBITHS, CIIOKEHUE U
YMHOX€EHHUE BeposiTHOCTEH. [IoHATHE O HE3aBUCUMOCTH
coObITHH. JIUCKpETHAs CilydarHasi BEJIMUMHA, 3aKOH €€
pacnpenenenus. UucaoBble XapaKTEPUCTHKU TUCKPETHOR
CIIy4alHOW BeNMUYUHBL. [ToHSITHE O 3aKOHE OONBIINX YHCET.
[pencraBnenne naHHBIX (TaONHIBI, TUArpaMMBbl, TpaduKm),
reHepalibHasi COBOKYITHOCTh, BEIOOpKA, CpeiHee
apupmeTnueckoe, meauana. Ilonstue o 3amagax
MaTeMaTHYECKOW CTAaTUCTUKU. PelieHne npakTHIecKux
3a7ja4y ¢ IPUMEHEHHEM BEPOSITHOCTHBIX METOJIOB.
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a3 HanmenoBanue Popma
p ConepxaHue pasferna TEKYIIETO
fren paszena KOHTPOJISI
a

1 2 3 4

7 | T'eomerpust B3anmHoe pacnosnioskeHue ABYX NPSIMBIX B TPOCTPAHCTBE. v

[TapaienbHOCTH IPSIMOK | TIOCKOCTH. [lapanienbHOCTh
miockocTer. [leprneHauKyIsIpHOCTh MPSMOU U TIIIOCKOCTH.
[lepneHauKymsip 1 HaKJIOHHAsA. YTOJI MEXAY NPAMOH U
MJIOCKOCTHIO0. JIByrpaHHBIN Yrodl. YTOJI MEXIY
II0CKOCTSAMU. [lepneHAuKyIsIpHOCTh ABYX IJIOCKOCTEH.
I'eomerpuueckue npeodpazoBaHus MPOCTPAHCTBA:
NapaJuIeIbHBIA IEPEHOC, CHMMETPHSI OTHOCUTEIIBHO
mockoctu. [lapaiensHoe npoektupoBanue. [Lnomans
OpPTOTOHAJILHOM MpoeKIuu. M300paxkenue
IIPOCTPAHCTBEHHBIX (uryp. MHororpanHuku BepiinHsr,
pebpa, rpanu MHOTOrpaHHUKa. Pa3BepTka. MHOTOrpaHHbIE
yrisl. Beimykiible MHOrorpanHuku. Teopema Ounepa.
[Ipusma. IIpsamas u HaknoHHas npusMma. lIpaBunbHas
npusma. [Tapamnenenunen. Ky6. [Tupamuna. [paBunsHas
nupamuja. YceueHHas nupamuaa. Terpasap.CuMMerpun B
KyOe, B mapajuienienumnesae, B npusme u nupamuae. CedeHus
KyOa, mpu3Mbl U upaMusl. [IpencraBienue o mpaBUIIbHBIX
MHOTOTpaHHHKaX (TeTpasdape, Kyoe, OKTasape, J0eKadape
U uKocasype). Tena u moBepxHOCTH Bpamenus Lnmuaap u
KOHYC. YceueHHBIH KoHyc. OCHOBaHME, BEICOTa, OOKOBast
MOBEPXHOCTH, 0Opa3zymomas, pazseprka. OceBble cEUCHUs U
cedeHus, napasuienabHble ocHoBaHuto. [lap u chepa, nux
ceuenus. KacarenbHast m1ockocTh K cdepe. M3mepenus B
reometpun O0BeM u ero usmepenue. MHTerpanpHas
dopmyna oobema. opmynel 00beMa Kyoa,
MPSIMOYTOJIBHOTO MapajuIeNenuIie1a, IPU3Mbl, IWJINH]PA.
dopmyiel 00beMa MUpaMubl 1 KoHyca. GopmyIsl
IUIOLIA/IM OBEPXHOCTEH LIWINHAPA U KOHYca. DopMyIIbl
o0bemMa mapa u miomanu cdepsl. [logodue Tei.
OTHoIIEHUS TUIOIIAEH TOBEPXHOCTEH U 00BEMOB
nono6ubIx Ten. Koopaunare! u Bextops! [IpsmoyronbHas
(mekapToBa) cucTeMa KOOPAMHAT B TIPOCTPAHCTBE.
®opMyna pacCTOSHUS MEXKY IBYMsI TOUKaMH. Y paBHEHHS
chepsl, IITOCKOCTH U TpsiMor. BekTopsl. Moynb BeKTOpa.
PaBencTBO BekTOpOB. Cl10KEHUE BEKTOPOB. Y MHOKEHHE
BEKTOPA Ha 4ucio. PaznoskeHne BeKTopa 1o HallpaBJICHUSM.
VYron mexay nBymst Bektopamu. [Ipoekiusa BekTopa Ha OCh.
Koopaunats! Bektopa. CkajisipHOE IPOU3BENECHUE
BEKTOpOB. Mcnosb30BaHne KOOPAUHAT U BEKTOPOB IIPU
pELIEHNH MAaTEMaTUYECKUX M MPUKJIAJHBIX 3a]1a4.

[Ipumeuanue: Y —ycTHBIN onpoc, /| —MaTeMaTH4eCKUil TUKTaHT

2.4.2.3aHATHA CEMHUHAPCKOT0 THNA
He npenycmoTrpenst
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2.4.3.IlpakTuyeckne 3aHATHS

Ne

HanmenoBanune
paszena

HanmeHoBaHuUe MPakTHYESCKUX (1a00paTOpHBIX) paboT

®dopma
TEKyILEero
KOHTPOJISt

1

2

3

4

BBenenue

v

Anrebpa

Apudmerndeckue IeHCTBUS HAJ YUCIIaMHU, HAXOXKIECHUE
MPUOIMKEHHBIX 3HAYCHUH BEJTMYHMH U ITOTPEITHOCTEH
BBIUUCIICHUN (A0COIOTHOW M OTHOCHTEJIBHOK), CPAaBHCHHE
YHCJIOBBIX BhIpA)KCHUH. BbIuncieHne u cpaBHEHHE KOPHEH.
Brinmosinenue pacyeToB ¢ pagukaiamu. Pemenre
WppaIMOHATIbHBIX YpaBHEHUH. HaxoxieHne 3HaueHU I
CTETEeHE! ¢ pallMOHAIbHBIMU MOKa3aTensiMu. CpaBHEHHE
crerniened. [IpeobpazoBaHus BEIpaXKEHUH, COIEPIKALITUX
cTeneHu. Pemenne nmokasarenbHBIX YypaBHEHUH. Pemenne
MPUKJIAHBIX 3a0a4. HaxoxneHue 3HauYeHUN Jorapudma mo
MIPOM3BOJILHOMY OCHOBaHUIO. [lepexon ot otHOTO
OCHOBaHUS K Jpyromy. Beraucnenue u cpaBHeHHE
norapudmoB. JlorapudpmupoBaHue U MOTESHIIUPOBAHNE
BbIpakeHUH. [IpubnnKeHHbIE BBIYUCICHUS U PELICHUS
MPUKJIaIHBIX 3a1a4. Perenue norapudmuyeckux
YpaBHEHUH.

Vv ITP,KP

YpaBHeHus u
HEpPaBEHCTBA

Kopuu ypaBHeHU#. PaBHOCHILHOCTE ypaBHEHHH.
[IpeobpazoBanue ypaBaeHUH. OCHOBHBIC IPUEMBI PEIICHUS
ypaBHeHUH. Perenne cucteM ypaBHeHHH. Vcrionp30BaHne
CBOMCTB U I'pauKOB PYHKIMH JJIs1 PEIICHUS YPaBHCHHH U
HEPABEHCTB.

v IIP KP

OCHOBBI
TPUTOHOMETPHUU

PamuaHHBIN METOI N3MEPEHUS YTIIOB BPAIIEHUS U CBS3b C
rpagycHor Mepor. OCHOBHEIE TPUTOHOMETPHICCKIE TOXKICCTBA,
(hopMyIBI CTIOXKEHUS, yIBOCHUS, TPeoOpa3oBaHUe CYMMBI
TPUTOHOMETPUYECKUX (PYHKIIMH B IPOU3BEIICHHE,
mpeoOpa3oBaHKe MPO- U3BEACHUS TPUTOHOMETPHUCCKUX (DYHKITUH
B cymMmy. [IpocTenre TpUroHoMeTpuIeckue ypaBHeHHS U
HepaBeHcTBa. OOpaTHBIC TPUTOHOMETPUICCKHE (D)YHKITHH:
ApPKCUHYC, apKKOCUHYC, apKTaHTCHC.

v IIP KP

OyHKIUH, UX
CBOMCTBA U
rpaduKu

[Tpumepsl 3aBUCHMOCTEH MEXIY TEPEMEHHBIMU B PEATBHBIX
nporeccax 3 CMEeXHBIX IUCIUIUINH. OnpeneneHue GyHKInH.
[octpoenue u urenue rpagukos ¢pyHkuui. MccnenoBanue
¢ynkuuu. CBorcTBa TMHEWHOH, KBaIpaTHIHOH, KYCOYHO-
JTUHEHHOW U IpoOHO-THHEHHON (pyHKIMK. HenpepriBHBIE 1
nepuoanyeckue Gpyukuuu. CBoWcTBa U rpa KU CHHYCA,
KOCHHYca, TaHTeHca U KoTanrenca. O0paTHble (YHKIUHU U UX
rpa¢uku. OOpaTHbIE TPUTOHOMETPUYECKUE QYHKIIHH.
[IpeobpaszoBanus rpaduka GyHKIUU. [apMOHHUECKHE KOJIeOaH s,
[Ipuknannsie 3apaun. [lokazaTenbHble, TorapuMUUECKHE,
TPUTOHOMETPUUECKUE YPAaBHEHUS U HEPABEHCTBA.

VY. ITP,KP

Hauamna
MaTEMATHYECKOT'O
aHajgmnsa

UmcioBas MocieI0BaTeIbHOCTh, CIOCOOBI €€ 3a1aHus,
BBIYHMCIICHHS YICHOB MOCTeIoBaTeIbHOCTH. [Ipemen
MOCJIEe0BaTENFHOCTH. beckoHeuHO yOBIBaloIIas reoMeTpruiecKas
nporpeccust. [IponsBogHas: MEXaHUIECKHH U T€OMETPUICCKUN
CMBICJT TIPOU3BOTHON. Y paBHEHHE KacaTeILHOHM B 00IIEM BHJIE.
[IpaBuna u popmynsl auddepeHIpoBaHms, Ta0IUIA
MPOU3BOJHBIX dJIeMeHTapHbIX QyHKunH. MccnenoBanne GpyHkmn
C TIOMOIIEIO TTPOM3BOAHON. HaxoxeHrne HanOoIbIIero,

VY. ITP,KP
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HAUMCHBIIIETO 3HAYCHUS U SKCTPEMAIIbHBIX 3HAUYCHUH (DYHKITUY.
Wuterpan u neppoobdpasznas. Teopema HeroTroma—IJlenOrutIa.
[MpuMeHeHne HHTETpaia K BEIYUCICHUIO PU3MUECKIX BETHYUH U

IUIOIAIEH.
KomOunaropuka, [Mctopus pa3Butus KOMOMHATOPUKH, TEOPUH BEPOSTHOCTEH U V.IIP ,KP
CTaTHUCTHUKA U CTaTUCTHKH U UX POJIb B PA3IMYHBIX Chepax YeTOBEUCCKON
Teopus xKusHenesrenbHocTu. [IpaBuna komOuHaTopuku. Pemenue
BEPOSITHOCTEH KOMOMHATOpHBIX 3a7a4. Pasmerenus, couetanus u
6 nepectaHoBku. bunom HeroToHa u TpeyronpHuk Ilackans.

TIpuxnanusie 3agaun. Kiaccuueckoe onpesiesieHne BEPOATHOCTH,
CBOICTBA BEPOATHOCTEH, TEOpEMa O CYMME BEPOSTHOCTEH.
Brruncnenue BepostHocTeH. [Ipuknamaneie 3a1aum.
IIpencraBienne 4ncIOBBIX JaHHBIX. [IpukianHeie 3aqa4u.
I'eomertpus TIpu3Haku B3aUMHOTO PaCIOI0XKEHUS MPSAMBIX. YTOJI MEXKITY V. I1P,KP
npsIMBIMHU. B3auMHOE pacroioKeHHe MPsIMBIX U TUIOCKOCTEH.
[MepneHuKyNIAp ¥ HAKIOHHAS K TUIOCKOCTU. YTOJ MEXIY TPSIMOU
Y TUTOCKOCTHI0. TeopeMbl 0 B3aMMHOM PACIIONIOKEHUH MPSMON U
MJI0CKOCTU. Teopema o Tpex neprneHaukyigpax. [IpuzHaku u
CBOCTBA MapaJUICIbHBIX U TEPIICHANKYISPHBIX TUIOCKOCTEH.
PaccrostHre 0T TOUKHM 0 THIOCKOCTH, OT MPSIMOH JI0 THTOCKOCTH,
paccTosHUE MEXIY IIOCKOCTSIMHU, MEXIY CKPEUTUBAIOIIIMHUCS
MPSIMBIMU, MEX/Ty TIPOU3BOJIBHBIMU (DUTYPaMU B TIPOCTPAHCTBE.
[TapamnensHOE TPOSKTUPOBAHUE U €TI0 CBOUCTBA. Teopema o

7 RIIOWAOU OPMO2OHAILHOU NPOEeKYUU MHO20Y20abHUKA. B3anMHOe
pacIooKeHne MPOCTPAHCTBEHHBIX GUryp. PazauuHbie BUIBI
MHOTOTPaHHUKOB. MX n3o0pakenus. CedeHusi, pa3BepTKH MHOTO-
rpaHHuKOB. I Lomans moBepxHOCTH. BBl cMMeETpUH B
npocTpancTBe. CHMMETpPHS T€J BPAIICHNSI 1 MHOTOIPaHHHUKOB.
Brruncnenue miomiane u 00beMoB. Bektopsl. [levicTBus ¢
BeKkTOpaMu. JlekapToBa cucTteMa KOOpAUHAT B IPOCTPAHCTRE.
YpaBHEHHE OKPYKHOCTH, c(hephl, IIIOCKOCTH. PaccTosHue MEX Iy
TouKaMH. J[eHCTBHS ¢ BEKTOpaMH, 3aJJaHHBIMH KOOPAMHATAMH.
CkansipHoe MpOU3BEACHUE BEKTOPOB. BEeKTOpHOE ypaBHEHHE
MPSIMOH | IJIOCKOCTH. MIcTIoIp30BaHNEe BEKTOPOB MPU
JTIOKA3aTeNIbCTBE TEOPEM CTEPEOMETPHH.

Ipumeuanue: I1P- npaxmuueckas paboma,, Y —ycmuuwiil onpoc, KP —konmponvuas paboma

2.4.4.Copnep:kanue caMOCTOSITeJILHOW PadoThI

CamocrositenbHass pabota cryaeHtoB (CPC) — 910 akTuBHBIE (HOpPMBI
MH/IMBUYATbHON M KOJJICKTUBHOM JESITeIbHOCTH, HAIllPaBJICHHBIE HA 3aKpeIuIeHHe,
paciiupeHue U CUCTeMaTH3alMI0 MPOIIEHHOro Marepuajga IO TeMaM y4eOHOi
JVCLUUTUIMHBI.

CamocTtosiTenbHast paboTa SBISETCS OJHUM W3 BHUIOB YUEOHBIX 3aHITHN
CTYJEHTOB, LEISIMH KOTOPOH SIBISIOTCS:

— CHCTeMAaTH3allusg U 3aKpeIjIeHHE TMOJYYEHHBIX TEOPETUYECKUX 3HAHUNA U
IPAKTUUECKUX YMEHUHN CTYICHTOB;

— yriyOJieHUE U pacliupeHne TeOPETUIECKIX 3HAHUN;

— (QopMupoBaHHME YMEHUH HCIONb30BaTh pa3iHuHble HH(GOPMALMOHHBIE
UCTOYHUKHA  (HOpMATHBHYIO, TMPaBOBYIO, CIPAaBOYHYK  JOKYMEHTAllMI0 U
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CHEHATBHYIO IUTEPATYPY);

— pa3BUTUE I[I03HABATEJIBHBIX CIIOCOOHOCTEW M aKTUBHOCTH CTY/AEHTOB,
TBOPYECKOU WHULNATUBBI, CaMOCTOATEJIBHOCTH, OTBETCTBEHHOCTH U
OpraHU30BAHHOCTH;

— (opmupoBaHME  CaMOCTOSITEIBHOCTH  MBILUIEHUS, CIIOCOOHOCTEH K
CaMOPA3BUTHIO, CAMOCOBEPIICHCTBOBAHUIO U CAMOpPEAIN3ALIUHY;

— Pa3BUTHE UCCIIEA0BATEIBCKUX YMEHUM.

B kauectBe dopM u meromoB KoHTposst BHeayautopHoi CPC moryt OBITH
WCIIOJB30BaHbl CEMUHAPCKUE 3aHATHs, 3a4e€Thl, TECTUPOBAHUE, KOHTPOJIBHBIE
paboThl, MAaTEMATUYECKUE AUKTAHTHI U JIP.

Kpurepusimu onieHkr pe3ynbratoB BHeayauTopHoi CPC sBisroTcs:

— YPOBEHb OCBOCHHSI yU€OHOTO MaTepHaa,

— YMEHHME UCII0JIb30BATh TEOPETUUECKUE 3HAHUS IIPU BBITOJHEHUH IPAKTHYECKUX
3az1ady,;

— 000CHOBAaHHOCTb U YETKOCTb U3JI0KEHUS OTBETA,;

— o(opmileHuE MaTepuana B COOTBETCTBUU C TPEOOBAHUSMU.

KoHTtpone pesynpraToB BHeayautopHoM CPC MOXeT OCylecTBIATECS B
nopejenax BpEMEHH, OTBEICHHOIO Ha oO0s3aTelbHble yueOHbIE 3aHATUS U
BHeayauTopHyro CPC, MoxeT nmpoxoAuTh B MUCbMEHHOW, YCTHOW WJIA CMENIAHHOU
(dopMe, C IpeACTaBIEHUEM NIPOLYKTA TBOPUECKOU JEATEIBHOCTH CTYIEHTA.

Buasl CPC:

— 10 OBJIAJIEHUI0 3HAHUSIMU. aHAJTU3 TEKCTa YYeOHMKA, TOTOJIHUTEIHLHOU
JUTEPaTypbl, COCTABIICHHE MJIaHA,

— M0 3aKPeIIeHNI0 U CUCTeMAaTH3alMU 3HAHMI: paboTa ¢ KOHCIIEKTOM JICKITUH,
paboTa ¢ yueOHUKOM, JOTIOTHUTEIBPHON JTUTEPATypOi, IOITOTOBKA TOKJIAJIOB,;

— no ¢GopMHMPOBAHNIO YMEHUI M HABBIKOB. PEIICHHE MPOOJIEMHBIX BOIPOCOB
IIPU TTOATOTOBKE K DK3aMEHY.

IIpumepHas TeMaTuka pedepaTos:
1. HenpepwiBHBIE ApOOH.
2. [IpuMeHeHure CI0KHBIX MPOLIEHTOB B 9KOHOMUYECKHUX pacyeTax.
3. [NapannensHOE MPOEKTUPOBAHUE.
4. Cpennue 3Ha4€HUSI U UX TPUMEHEHHUE B CTATUCTHKE.
5. BexkTtopHOe 3a/1aHre NPSMBIX U MIJIOCKOCTEN B MPOCTPAHCTBE.
6. CrioxeHne TapMOHUIECKUX KOJICOAHUH.
7. I'paduyeckoe pelieHue ypaBHEHUI 1 HEPABEHCTB.
8. [IpaBusnbHBIE U MTOTYNPABWILHBIE MHOTOTPAHHUKH.
9. Konnueckue ceueHus U UX MPUMEHEHUE B TEXHHKE.
10.ITonstue nuddepeHunana u ero NPUIOKECHHUS.
11. Cxembl IOBTOPHBIX HCTbITaHUN bepHyu.
12.ViccnenoBanue ypaBHEHUI 1 HEPABEHCTB C MapaMeTPOM.
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2.4.5.1lepeyeHb y4eOHO-METOAMYECKOT0 00ecIeYeHUsI 1JIs1 CAMOCTOSAATEIbHO padoThI
00y4YaoImMXCs MO AUCHUIIITHHE

Ha camoctositensayro paboty oOydaroniuxcs otBoautcs 110 gacoB ydeOHOrO

O-

O-

O-

O-

O-

BpPEMECHU.
HaumenoBanue [lepedyenp yueOHO-METOJMUECKOTO 00ECTIeUeHHsI JUCIUIUTMHBI 110
Ne  |pa3znena, Temsl, BUga BBIMOJTHEHHUIO CAMOCTOSTEIHHONU paboThI
CPC
1 2 3
BBeaenue. 1. boromornos, H. B. Marematuka: anreo6pa u Hadana
MaTeMaTHYECKOTo aHanu3a, reomerpus : yueonuk aus CITO / H. B.
Boromonos, I1. 1. Camoitnenko. — 5- u3n., nepepad. u gon. — M. :
1. UznarenscrBo FOpaiit, 2017. — 39&. — (Cepus :
[MpodeccuonansHoe obpazoBanue). — ISBN 978-5-534-02325-1. —
Pexum noctyna : www.biblio-online.ru/book/C8B3E146-8416-46D
B3CA-0273570A9D9%4
Aaredpa 1. boromornos, H. B. Maremartuka: anredpa u Hauana
MaTeMaTH4ecKoro aHanusa, reomerpus : yueonuk aus CI10 / H. B.
Bboromorog, I1. . Camoitnenko. — 5 uzn., nepepad. u gon. — M. :
2. U3narensctBo FOpaiit, 2017. — 39&. — (Cepus :
[MpodeccronansHoe obpa3zoBanue). — ISBN 978-5-534-02325-1. —
Pexxum noctyna : www.biblio-online.ru/book/C8B3E146-8416-46D
B3CA-0273570A9D9%4
YpaBHeHus u 1. boromornos, H. B. Marematuka: anredpa u Hadana
HepaBeHCTBa MaTeMaTH4ecKoro aHainusa, reomerpus : yueonuk aus CI10 / H. B.
Bboromorog, I1. . Camoitnenko. — 5 uzn., nepepad. u gon. — M. :
3. UznarensctBo IOpaiit, 2017. — 39&. — (Cepus :
[MpodeccronansHoe ob6paszoBanue). — ISBN 978-5-534-02325-1. —
Pexxum noctyna : www.biblio-online.ru/book/C8B3E146-8416-46D
B3CA-0273570A9D9%4
OcHoBBI 1. boromornos, H. B. Maremaruka: anrebpa u Hauana
TPUTOHOMETPHH MaTeMaTH4eCKOro aHanusa, reomerpus : yueonuk aus CI10 / H. B.
Boromonos, I1. 1. Camoiinenko. — 5 u3n., nepepad. u gon. — M. :
4. UznarenscrBo FOpaiit, 2017. — 39&. — (Cepus :
[MpodeccuonansHoe oopazoBanue). — ISBN 978-5-534-02325-1. —
Pexum noctyna : www.biblio-online.ru/book/C8B3E146-8416-46D
B3CA-0273570A9D9%4
DOyHKIUH, UX 1. boromonos, H. B. Maremaruka: anredpa u Hadasna
CBOIiCTBA U MaTeMaTU4ecKoro aHainusa, reomerpus : yueonuk aius CI10 / H. B.
rpadpuxku Boromonos, I1. . Camoiinenko. — 5 u3f., nepepad. u non. — M. :
5. UznarensctBo FOpaiit, 2017. — 39&. — (Cepus :
[MpodeccronansHoe obpa3zoBanue). — ISBN 978-5-534-02325-1. —
Pexxum noctyna : www.biblio-online.ru/book/C8B3E146-8416-46D
B3CA-0273570A9D9%4
Hauana 1. boromornos, H. B. Maremaruka: anrebpa u Hauana
MATeMATHYECKOr0 |MaTeMaTHYECKOro aHaiu3a, reomeTpus : yueonuk mis CI1O / H. B.
6. |anammsa Boromonos, I1. 1. Camoiinenko. — 5- u3n., nepepad. u gon. — M. :

WznarenscrBo FOpaiit, 2017. — 39&. — (Cepus :
[MpodeccuonansHoe oopazoBanue). — ISBN 978-5-534-02325-1. —

O-

Pexxum noctyna . www.biblio-online.ru/book/C8B3E146-8416-46D
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B3CA-0273570A9D9%4

1. boromornog, H. B. Marematuka: anredpa u Hadana
MaTeMaTHYECKOTo aHanu3a, reomerpus : yueonuk aus CI1O / H. B.

O-

Koméunaropuka, |boromornos, I1. Y. Camoiinenko. — 5- u3a., nepepad. u gomn. — M. :
CTATUCTHKA U WznarensctBo FOpaiit, 2017. — 39&. — (Cepus :
Teopus [MpodeccuonansHoe obpazoBanue). — ISBN 978-5-534-02325-1. —
BepOSITHOCTEH Pexxum moctyma : www.biblio-online.ru/book/C8B3E146-8416-46D
B3CA-0273570A9D9%4
Maremaruka [Tekcr] : yaeonuk mist CIIO : ydeOHUK A7l CTYACHTOB
00pa3oBaTeNbHBIX YUPEKICHUH CPEIHETO TPOPECCHOHATIBHOTO
I'eomeTpus obpasosanus / H. B. boromosos, I1. . Camoitnenko. - 5¢ usn.,

niepepad. u gor. - Mocksa : FOpaiit, 2015. - 39@. : w. -

(ITpodeccuonansHoe 00pazoBanue). - ISBN 9785991654241
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3. OBPA3OBATEJIBHBIE TEXHOJIOI'UHN

Oco0OeHHOCTh (eepaibHBIX TOCYJAPCTBEHHBIX 00pa30BaTEIbHBIX CTaHIAPTOB
0o0pa3oBaHMsi — 3TO WX JESITEIIbHOCTHBIM XapakTep, KOTOPBIM CTAaBUT TIJIaBHOU
3a/auel pa3BUTHE TUYHOCTH 00YYAIOIIErocs.

[locTaBneHHass 3amaya TMO3BOJSET MPEBPATUTh TPAAUIMOHHOE OOyYeHHE,
HaIlpaBJICHHOE HA HAKOIUJICHWE 3HAHWM, YMEHHI, HaBBIKOB, B IMPOLECC PA3BUTHUS
JUYHOCTH CTYACHTa, a WMEHHO BHEJIPEHHUE COBPEMEHHBIX OO0pa30BaTEIBHBIX
TEXHOJIOTUU. YXOJ OT TPAJUIMOHHOIO 3aHSATHS YEpe3 MCIOJIb30BAHUE B IPOLECCE
00y4eHMST HOBBIX TEXHOJOTHUN MO3BOJISIET YCTPAHUTh OJTHOOOpa3rue 00pa3oBaTeIbLHOM
CpeIbl U MOHOTOHHOCTh y4e€OHOTO Mpoliecca, CO3AacT YCIOBUS Ui CMEHbI BUIOB
NEeATEIbHOCTH oOydJarommxcs, MO3BOJIUT peanu3oBaTh MPUHLIUTIBI
30poBbhecOepexeHusi. PexoMeHayeTcs OCYIIeCTBIATh BBHIOOP TEXHOJOTHH B
3aBUCUMOCTH  OT  NIPEAMETHOIO  COJEpkKaHWs, LeNel  3aHsITus, ypOBHSA
MOJATOTOBJIEHHOCTH  OOy4Yaromuxcs, BO3MOKHOCTH  YJOBJIETBOPEHHS  HX
00pa3oBaTesbHBIX 3aIIPOCOB U UX BO3PACTHON KATETOPHH.

B ycnoBusix peanuzarnuu tpeboBanuii ®I'OC Haumbosiee akTyalbHBIMU TIPU
W3YYEHUU MAaTEMATUKHU CTAHOBSITCS CIIEAYIONINE 00pa30BaTeIbHbIe TEXHOJIOT U

1) TMYHOCTHO-ACSITEIbHAS TEXHOJIOTHS;

2) UrpoBasi TEXHOJIOTHSI;

3) pa3BuBaromas TeXHOJIOTHS;

4) 3mopoBbecOeperaroIias TeXHOJIOT S,

5) nHPOKOMMYHUKAIIMOHHAS] TEXHOJIOTHSI.

3.1 06pa3oBaTesibHbIe TEXHOJOTHU NPH NMPOBEIEHUHU JEKIIH

Ne Tema Buasl npuMeHsemMbIx Koiu-BO
00pa30BaTeNIbHBIX TEXHOJIOTUI| Yac

1 2 3 4
1. Bsenenue JIN9HOCTHO-IesATeNbHAs 2
TEXHOJIOTHS;
pa3BUBAIOIIAS] TEXHOJIOTHUS
2. Tema 1.1.Pa3Butue noHATHS O YKUCIIE JINYHOCTHO-IeATENbLHAS 6
TEXHOJIOTHS,
pa3BUBAIOIIAS TEXHOJIOTHUS
3. Tema 1.2.Kophu, crenienu u orapudMsl JIngnoCTHO-AEATENBHAS 8
TEXHOJIOTHS;
pa3BUBAIOIIAS] TEXHOJIOTHUS
4. Tema 2.1.YpaBHEHUS U CHCTEMBI YPaBHEHHI JInuHOCTHO-EATENbHAS 16
TEXHOJIOTHS,
pa3BUBAIOIIAS TEXHOJIOTHUS
5. Tema 2.2.HepaBeHcTBa JInuHOCTHO-AEATENbHAS 8
TEXHOJIOTHS;
pa3BUBAIOIIAS] TEXHOJIOTHUS
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0. Tema 3.1.OCHOBHBIE TOHATHS JInu"OCTHO- eI TENbHAS 2
TEXHOJIOTHS,
pa3BUBaIOIIas TEXHOJIOTHS
7. Tema 3.2 OCHOBHBIE TPUTOHOMETPUYECKHE JInynoCTHO-AEATENbHAS 4
TOXJIECTBA TEXHOJIOTHS,
pa3BHUBAONIAST TEXHOJIOTHS
8. Tema 3.3IIpeoOpazoBanust MPOCTEUIITUX JlngHOCTHO- eI TEIBHAS 4
TPUTOHOMETPUYECKHUX BBIPAKCHUIA TEXHOJIOTHS,
pa3BUBaIOIIas TEXHOJIOTHS
9. Tema 3.4.Tpuronomerpuieckue ypaBHEHUS U JInynoCTHO-AEATENbHAS 6
HEPaBEHCTBA TEXHOJIOTHS,
pa3BHUBAONIAS TEXHOJIOTHS
10. Tema 4.1 ®yaknun. CBoMCTBA HYHKIIHH. JInu"OCTHO- eI TENbHAS 6
OO6patHbie QyHKIUN TEXHOJIOTHS,
pa3BUBaIOIIas TEXHOJIOTHS
11. Tema 4.2.Creneunsle, MoKa3aTelbHBIE, JIN9HOCTHO-IeATeNbHAS 2
norapuMuUecKue U TPUTOHOMETPUUYECKUE TEXHOJIOTHS,
¢byskuu. OOpaTHBIE TPUTOHOMETPUYECKHE pa3BUBAOIIAS TEXHOJIOTHS
byHKIUHA
12. Tema 5.1.I1ocaeqoBaTenbHOCTH. JInu"OCTHO- eI TENbHAS 4
TEXHOJIOTHS,
pa3BUBalOIIas TEXHOJIOTHS
13. Tewma 5.2.TIpouszBoanHas JInu"OoCTHO- eI TENbHAS 8
TEXHOJIOTHS,
pa3BUBalOIIas TEXHOJIOTHS
14. Tema 5.3.1lepBooOpa3Has U UHTETpa JlnyHoCTHO-AEsATENbHAS 4
TEXHOJIOTHS,
pa3BHUBAOIIAS TEXHOJIOTHS
15. Tema 6.13neMeHTH KOMOMHATOPUKH JInu"OCTHO- eI TENbHAS 6
TEXHOJIOTHS,
pa3BUBaIOIIas TEXHOJIOTHS
16. Tema 6.2.37€MEHTHI TEOPHH BEPOSITHOCTEHN JlnyHoCTHO-AEsATENbHAS 4
TEXHOJIOTHS,
pa3BHUBAOIIAS TEXHOJIOTHS
17. Tema 6.3.D51eMeHTH MATEMATHYECKOMI JINYHOCTHO-IeATENRLHAS 2
CTaTHCTUKH TEXHOJIOTHS,
pa3BUBaIOIIas TEXHOJIOTHS
18. Tema 7.1KoopauHatsl 1 BEKTOPBI WNHpoxoMMyHUKaIIMOHHAS 8
TEXHOJIOTHS,
310poBbecOeperarorast
TEXHOJIOTHS
19. |Tema 7.2.1IpsiMble U IJIOCKOCTH B IPOCTPAHCTBE WNHpoxoMMyHUKaIIMOHHAS 8
TEXHOJIOTHS,
310poBbecOeperaroast
TEXHOJIOTHS
20. Tema 7.3.MHOTOTpaHHUKH NudpoxoMMyHHUKAITMOHHAS 10
TEXHOJIOTHS,
310poBhecOeperaromas
TEXHOJIOTHS
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21.

Tema 7.4.Tena v MOBEPXHOCTH BpaIEHUS

NudoxoMmMyHHUKAITMOHHAS
TE€XHOJIOTU,
310poBhecOeperaromas
TCXHOJIOTUA

22.

Tema 7.5.13mepenus B reOMETpUHA

NudoxoMmMyHHUKAITMOHHAS
TE€XHOJIOTU,
3I0poBhecOeperaromas
TCXHOJIOTUA

3.2.00pa3oBaTe/ibHbIE TEXHOJOTHH MPHU MPOBEAeHUN NPAKTHYECKUX 3aHATHIA

Ne Tema 3ansaTus Buas! npuMensembIx Ko
00pa3oBaTeIbHbIX yac
TEXHOJIOTUM
1. Beenenue JIN9HOCTHO-IesATeNbHAS
TEXHOJIOTHS,
Pa3BUBAIOIIAS TEXHOJIOTHUS
2. Tema 1.1.Pa3BuTHe NOHATHS O YHCIIC JIMYHOCTHO-AeATEIbHAs 4
TEXHOJIOTHS,
Pa3BUBAIOIIAS TEXHOJIOTHUS
3. Tema 1.2.Kopnu, crenieHu U JIorapu@mMsl JlngHOCTHO- e TEIBHAS 18
TEXHOJIOTHS,
pa3BUBAIOIIAs TEXHOJIOTHS
4. Tema 2.1.YpaBHEHUS U CUCTEMBI ypaBHEHUN JIngnoCTHO-AEATENBHAS 8
TEXHOJIOTHS,
Pa3BUBAIOIIAS TEXHOJIOTHUS
5. Tema 2.2.HepaBencrBa JIMYHOCTHO-IeATeIbHAs 8
TEXHOJIOTHS,
pa3BUBaIOIIas TEXHOJIOTHS
6. Tema 3.1.OcHOBHBIE TOHATHS JIN9HOCTHO-IesATeNbHAS 2
TEXHOJIOTHS,
Pa3BUBAIOIIAS TEXHOJIOTHUS
7. Tema 3.2 OcHOBHBIE TPUTOHOMETPUUYECKHE JInuHOCTHO-EATEbHAS 4
TOX/ECTBa TEXHOJIOTHS,
pa3BUBaIOIIas TEXHOJIOTHS
8. Tema 3.3[IpeobpazoBanus TPOCTEHIINX JIMYHOCTHO-/IeATENIbHAS 4
TPUTOHOMETPUUECKUX BBIPAKEHUN TEXHOJIOTHS,
Pa3BUBAIOIIAS TEXHOJIOTHUS
0. Tema 3.4. TpuroHomeTpuuecKkre ypaBHCHUS U JInuHOCTHO-EATENbHAS 6
HEpaBEHCTBA TEXHOJIOTHS,
pa3BUBAIOIIAs TEXHOJIOTHS
Tema 4.1 ®yukuuu. CBoiicTBa QyHKIUMN. JInyHOCTHO-EATEIbHAS 6
. y y

OO6parnpie QyHKIHH

TCXHOJIOT U,
pa3BuBaromias TCXHOJIOTUA
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11. Tema 4.2.CreneHHsble, IT0Ka3aTeIbHEIE, JIMYHOCTHO-AesTeIbHAS 4
norapu(MUIECKUE U TPUTOHOMETPUUECKUE TEXHOJIOTHS;
¢bysakuu. OOpaTHBIE TPUTOHOMETPUIECKIE Pa3BUBAIOIIAS] TEXHOJIOTHUS
byHKIIIH
12. Tema 5.1.ITocmemoBaTeIbHOCTH. JIM4HOCTHO-IeATEIbHAs 4
TEXHOJIOTHS,
pa3BUBAIOIIAS TEXHOJIOTHUS
13. Tema 5.2.1IpousBogHas JIMYHOCTHO-AesTeIbHAS 6
TEXHOJIOTHS,
pa3BUBAIOIIAS TEXHOJIOTHUSA
14. Tema 5.3.1lepBooOpazHast 1 UHTETpa JInuHOCTHO-AEATENbHAS 6
TEXHOJIOTHS;
Pa3BUBAIOIIAS TEXHOJIOTHUS
15. Tema 6.121eMeHTH KOMOMHATOPHUKHU JIM4HOCTHO-IeATeIbHAs 6
TEXHOJIOTHS,
pa3BUBAIOIIAS TEXHOJIOTHUSA
16. Tema 6.2.31eMeHTHI TEOPUU BEPOSTHOCTEH JIngnoCTHO-AEATENbHAS 2
TEXHOJIOTHS;
Pa3BUBAIOIIAS TEXHOJIOTHUS
17. Tema 6.3.D1eMeHTB MAaTEMAaTHICCKOU JInaHOCTHO-IesITeNIbHAS 4
CTaTUCTHKH TEXHOJIOTHS,
pa3BUBAIOIIAS TEXHOJIOTHUSA
18. Tema 7.1KoopauHaThl 1 BEKTOPHI JIMYHOCTHO-AesTeIbHA 8
TEXHOJIOTHS;
Pa3BUBAIOIIAS TEXHOJIOTHUS
19. Tema 7.2.1IpsiMbI€ U TIJIOCKOCTH B TPOCTPAHCTBE JInuHOCTHO-EATENbHAS 10
TEXHOJIOTHS,
pa3BUBAIOIIAS TEXHOJIOTHUSA
20. Tema 7.3.MHOrOTrpaHHUKHU JIMYHOCTHO-AesTeIbHAS 6
TEXHOJIOTHS;
Pa3BUBAIOIIAS] TEXHOJIOTHUS
21. Tema 7.4.Tena v MOBEpXHOCTH BpPAIICHUS JIMYHOCTHO-eATeIbHAS 4
TEXHOJIOTHS,
pa3BUBAIOIIAS TEXHOJIOTHUSA
22. Tema 7.5.13Mepenust B reoMeTpuu JINYHOCTHO-AesTeIbHAS 4

TCXHOJIOT U,
pa3BuBaromias TCXHOJIOTUA
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4. YCJIOBUSA PEAJIMZALIUUA ITPOI'PAMMBI IUCHUITJINHBI

4.1. MarepuaJIbHO-TEXHUYeCKasA 0a3a, He00X0aUMAas 15l OCyLeCTBJICHUS
00pa3oBaTeJIbHOI0 MpoLecca Mo JMCHUINJINHE

Peanuzanus yaeOHON ITUCIUILINHBI OCYIIECTBISCTCS B KAOMHETE MaTeMaTHKHU:
anreOphl M Ha4aJl MATEMATUYECKOTO aHAIN3a, TEOMETPHUH.
O6opynoBaHue yueOHOTO KaOMHeTa!

— MyJIbTHMEINA KOMIUICKT (MyJIbTUMEIHAIIPOCKTOP U SKpaH),

- IEPEHOCHON HOYTOYK,

— KOMTIBIOTED,

— JIOCKa MeJIOBas, JJ0CKa MapKepHas,

—y4eOHast MeOesIb, KOMIUICKThI CTCHIOB.

4.2 lepevyeHb He0OX0AUMOT0 IPOrPAMMHOI0 00ecreYeHust
1. Omnepannonnas cuctema Microsoft Windows 10 Kontpakt Nel04-ADD/2016

ot 20.07.2016KopniopaTuBHas JIUIIEH3US);

2. ITaker mporpamm Microsoft Office Professional Pluskdurpakt NelO4-
ADD®/20160T 20.07.2016K0prOopaTUBHAS TUICH3WS);

3. AuTHBUpYCHAas 3amuTa GU3NYSCKUX pabouux craHiuii u ceppepoB. Kaspersky
Endpoint Securityins ousneca — Cranmaptaeiii Russian Edition. 1500-2499
Node 1 year Educational Renewal Licensenfpakr Ne99-ADD/2016 ot
20.07.2016xopnopaTiBHAs JINLECH3HS);

4. Lazarus -oTKpbITas cpena pa3padoTKy MPOrpPaMMHOTO 00ECTICUCHHSI Ha SI3BIKE
Object Pascal cgobonHoe mnporpammHoe oOecrieueHHe, HE OIrPaHUYCHO,
0eccpouHo);

5. GIMP — cB0601HO pacmpoCTpaHsSIeMbIid PpacTPOBBIM TpaduUecKuii pemaaKTop,
UCIOJB3YEMbIA IS CO3/aHus M 00pabOTKHM pacTpoBoil rpaduku License
(cBOOOTHOE TTPOrpaMMHOE OOECIIeUueHUE, He OTPaHIYEHO, OECCPOUHO);

6. 7-zip GNULesser General Public Licenserobomnoe mporpaMmmaoe
oOecrieueHne, He OrpaHUYeHO, 0ECCPOUHO);

7. Unreprer Opaysep Google ChromeotgcrmiatHoe nporpaMMHoe obecrieueHue,
HE OrpaHr4YeHO, OECCPOUHO);

8. K-Lite Codec Pack —ynuBepcanbHbiii HaO0Op KOJAEKOB (KOIUPOBIINKOB-
JICKOTUPOBIIMKOB) ¥ YTHIUT ISl TPOCMOTpa M OOpabOTKH aydauo- W
Bujicodaiiiop (OecruiaTHOe MPOrpaMMHOE OOECIeYeHHUEe, HE OrPaHUYCHO,
OeccpouHo);

9. WinDjView — mporpamma ais npocmotpa (aiinos B ¢popmare DIV u DjVu
(cBOOOMHOE MTpOrpaMMHOE 00ECIIeYCHNE, He OTPAHUYECHO, OECCPOUHO).
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5.IIEPEYEHB OCHOBHOM u NTOMOJITHUTEJBHON YYEBHON
JUTEPATYPBI, HEOBXOJUMOM 1J1s1 OCBOEHUSI JUCLUIIJINHBI

5.1.OcHoBHas JuTEpaTypA:

1. boromonos, H. B. Maremartuka: anreOpa ¥ Hayajga MaTeMaTHYECKOrO0 aHAIU3a,
reometpus : yueouuk misg CITIO / H. B. boromonos, I1. M. Camoiinenko. — 5 us.,
nepepad. u gomn. — M. : MsmarenasctBo IOpaiit, 2017. — 396¢. — (Cepus :
[Tpodeccuonanshoe oopazoBanune). — ISBN 978-5-534-02325-1. Pexxum gocrymna
: www.biblio-online.ru/book/C8B3E146-8416-46D9-B3CARIB570A9D94

5. 2JlonoJIHUTEJIbHAS JIUTEPATYypPa

1. baBpun, M. N. Marematuka: anreOpa W Hauyaja MaTeMaTHYECKOrO aHaIM3a,
reomeTpus . yaeOHuk u npaktukym aius CI1O / U. U. baBpun. — 2+ u3n., nepepad.
u gon. — M. : MHspmarenbctBo IOpaiitr, 2017. — 616 c. — (Cepus
[IpodeccuonansHoe oOpazoBanue). — ISBN 978-5-534-04101-9. Pexxum nocryna
: www.biblio-online.ru/book/3F803EA3-2037-4108-BEBY9Y DSAFADIE

2. boromonos, H. B. Ilpaktuueckue 3aHsTHs mo maremaruke B 2 4. Yacte 1 :
yuebnoe nocobue anst CI1O / H. B. boromonoB. — 11 u3z., nepepad. u gon. — M.
. M3marensctBO IOpaiir, 2017. — 285c. — (Cepus : IlpodeccronaibrHoe
obOpazoBanue). — ISBN 978-5-534-01899-8. —Pexum nmoctyma : www.biblio-
online.ru/book/B2077BBB-EF95-4E5F-AFE1-9AABGEBG69A17

3. boromonos, H. B. Ilpaktuueckue 3anaTtus mo maremarvke B 2 4. Yacth 2
yuebHoe mocobue st CITO / H. B. boromonos. — 11< u3n., nepepad. u gomn. — M.
. WMsmarensctBOo IOpaiir, 2017. — 217c. — (Cepus : IlpodeccruonaibHoe
obOpazoBanue). — ISBN 978-5-534-01901-8. —Pexum nmoctyma . www.biblio-
online.ru/book/2FB74363-8CF1-4503-8336-84CB4A504931
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5.3.1lepuoanyeckue U3TaHUA:

1. Xypnan Marematuka: aareOpa v Hauaja MaTeMaTHYCCKOTO aHAIM3a, TEOMETPHS B
IKOJIE

2.9nextpoHHas oubnuoteka "M3garensckoro noma "I'pebeHHUKOB"
(www.grebennikon.r)

3 Baswl nanubix komnauuu «Mcer Bero» (http://dlib.eastview.cohn

5.4.1lepeyenn pecypcoB HHGPOPMALNMOHHO-TEJIEKOMMYHHUKANIMOHHOM CEeTH
«HMHTEpHEeT», HEOOXOAMMBIX JIS OCBOCHMS UCIUIIINHbI

1.

2.
3. Undopmannonnas cucrema "EnnHoe OKHO JOCTyna K 00pa30oBaTeIbHbIM

6.
7. Ilpoekt ['ocynapcTBEHHOr0 HHCTUTYTA pycckoro si3pika uMenu A.C. [lymknna

8.

9.

MunuctepcTBo 00pa3oBanus U Hayku Poccuiickoit denepannu
(http:/MunoOpHayku.pd/);
denepanbHblii moptan "Poccuiickoe odpazosanue” (http://www.edu.ruy,

pecypcam” (http://window.edu.ry/

Enunas kosteknus nudpoBsix o0pa3oBareiabHbIX pecypcos (http://school-
collection.edu.ryf

deaepaibHbI HEHTP HHPOPMAITHOHHO-00Pa30BaTEIILHBIX PECYPCOB
(http://fcior.edu.ruy,

Oo0pa3zoBatenbubii moptan "Yueoda" (http://www.ucheba.cony

"O6pa3zoBanne Ha pycckoMm" (https://pushkininstitute.ry/
Hayunas siekrponnas o6udimoreka (HOB) (http://www.elibrary.ry;
Hanmonanenas snexktponnas oubimoreka (http:/m6.pd/);

10 KubepJlenunka (http://cyberleninka. ru/)

11 CnpaBouno-uHpopMannoHHbIH mopran "Pycckuii si3pik™ (http://gramota.ry/
12 Cnyx0a TeMaTHYEeCKHMX TOJKOBBIX cioBapeit (http://www.glossary.ryf
13.CnoBapu u sunukioneauu (http://dic.academic.riy/

14 Koncynbrant [Tnroc - crpaBo4Has mpaBoBasi CUCTeMa (JOCTYII IO JIOKAIbHOMN

CCTH)
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6. METOAUYECKUE YKA3ZAHUA JJIS1 OBYUYAIOLIIUXCA
ITO OCBOEHUMIO JUCIIUIIJIMHbI

JucuuninHa npeaycMaTpUBaeT JIEKITMOHHBIE U TPAKTUYECKUE 3aHSTHS.

VYcneurnoe u3yyeHue Kypea TpeOyeT MmocenieHus JeKIui, akTUBHON paboThl Ha
MPaKTUYECKUX 3aHATUSX, BBIMOJHEHUE BCEX YYEOHBIX 3aJaHHs MpernojaBaTes,
03HAKOMJIEHHE C OCHOBHOM U JOTOJIHUTEIbHON JTUTEPATYPOH.

Bo Bpewmsi JieKIIuM CTYIEHT JI0JKEH BECTH KOHCIIEKT.

PaGota ¢ KOHCHEKTOM JEKIUU MpearnoyaraeT MpocMOTP KOHCIEKTa B TOT K€
JeHb Tocie 3aHsaTuid. [Ipu 3TOM HEOOXOaUMO TOMETHTh MaTepHaIbl KOHCIICKTA,
KOTOpPBIE€ BBI3BIBAIOT 3aTPyAHEHUs I ToHUMaHusa. [lpu 3ToM oOyuaromuiics
JIOJDKEH CTapaThCsl HAWUTU OTBEThl HA 3aTPYAHUTEIbHBIE BOIPOCHI, HCHOIb3YS
pPEKOMEHIyeMYyIo TuTeparypy. Eciu emy caMOoCTOSITENsHO HE YAAIOCh pa300paThes B
MaTtepuaie, Heo0X0IUMO CHOPMYIHPOBATH BOMPOCHI U OOPATUTHCS 3a MOMOIIBIO K
MPENo/IaBaTelNio Ha KOHCYIbTAIIUU I OM>KalIlen JTeKIUU.

OOyuaroieMycsi HEOOXOJIUMO PEryJipHO OTBOAMTH BpeMs Uil MOBTOPEHMUS
NPOWJIEHHOTO MaTepualia, MpOBepsis CBOM 3HAHUS, YMEHHMS W HABBIKA TIO
KOHTPOJIbHBIM BOIIPOCAM.

IIpakTHyeckne 3aHATHA COCTABIISIIOT BAXKHYIO YacTh NpodhecCHOHATBHOM
MOJATOTOBKM CTyAE€HTOB. OCHOBHAsl 1I€Jib TMPOBEJAEHUS MPAKTUYECKUX 3aHATHU —
dbopMHpOBaHUE y CTYACHTOB AHAIUTUYECKOTO, TBOPYECKOTO MBINUICHHUS ITyTEM
MPUOOPETEHUS TPAKTUIECKUX HABBIKOB.

Mertoauueckue ykazaHusi K TPaKTUUYECKUM 3aHSATUSIM MO JUCHUILUIMHE HAPSIY C
paboueii mporpaMMoil U rpauKoM y4eOHOTO MpoLecca OTHOCATCA K METOJUYECKIM
JOKYMEHTaM, ONpEEeNSIOIINM yPOBEHb OPraHu3alliid U KauecTBa 00pa30BaTeIbHOTO
npolecca.

[Ipy moAroToBKE K NPAKTHYECKHMM 3aHATHAM HEOOXOAMMO MPOCMOTPETH
KOHCIIEKTBI JIEKIIUH U METOJUYECKHE yKa3aHHs, PEKOMEHIOBAaHHYIO JUTEPATypy IO
JTAHHOU TeMe; MOJTOTOBUTHCS K OTBETY HA KOHTPOJIbHBIE BOIPOCHI.

B Xxozxe BbINOMHEHWS WMHIWBUAYAIbHOTO 33JlaHUs MPAKTUYECKOTO 3aHSTHS
CTYJIEHT TOTOBHUT OTYET O paboTe. B oT4eT 3aHOCATCS PE3yNbTaThl BBITOJIHEHUS
KaXJI0ro NyHKTa 3amaHus (rpaduku, TaOJUIBI, pacyeThl, OTBEThHI Ha BOIPOCHI
NYHKTOB 3aJIaHusl, PEHICHUE MPUMEPOB M 3a7ad H T.1.). 32 10 MUH 10 OKOHYaHHS
3aHITHS TIPETOJIaBaTellb MPOBEPSET 00bEM BBIMOJHEHHOW Ha 3aHATHH PAOOTHI H
OTMEYAET pe3yJIbTaT B paboueM KypHale.

OcraBiiviecss HEBBIMIOTHEHHBIMA NYHKTHl 3aJaHUsl MPAKTUYECKOTO 3aHATHUS
CTYJEHT 00s13aH J0/eNIaTh CAMOCTOSITENBHO.

[locne mpoBepkH oOTYETa NPENOAABATEIb MOXKET MPOBOJUTH YCTHBIA WIH
MUCbMEHHBIA OMNpPOC CTYAEHTOB JUIi KOHTPOJISI YCBOCHUSI HMH OCHOBHBIX
TEOPETUYCCKUX U MPAKTHYCCKUX 3HAHUH MO TeMe 3aHATUS (CTYACHTHI TOJKHBI 3HATh
CMBIC]T TOJIYYEHHBIX UMM PE3yJIbTAaTOB M OTBETHl HAa KOHTPOJbHBIE BOMPOCHI). o
pe3ynbTaTam MPOBEPKM OTYETa M OINPOCa BHICTABISIETCS OLIEHKA 3a MPaKTUYECKOE
3aHSITHE.

CamocrostenbHas pabora cryaeHtoB (CPC) mo QucCHMILIMHE UTpaeT BaXKHYIO
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POJIb B X0JI¢ BCETO Y4EOHOTO mpoIiecca.
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7.OHEHOYHBIE CPEJACTBA JJId KOHTPOJIA YCIIEBAEMOCTH

7.1.Macnopt GoHIA OLIEHOYHBIX CPEICTB

OueHouHble  CpEeACTBA  MpEIHA3HAYEHbl JUIsI  KOHTPOJSL W OLEHKHU
00pa3oBaTeNbHBIX JOCTIKEHHM OOYYaIOIIUXCsl, OCBOMBIIUX MPOTPAMMYy y4eOHOM
JUCIIUILINHEI.

®doHA OIEHOYHBIX CPEJCTB BKJIIOYAECT KOHTPOJIbHBIE MaTepuabl IS
MpOBEJEHUS]  TeKyllero KOHTpoJss B  ¢opmMe MpoBEepodYHbIE  PpabOTHI,
CaMOCTOSATEJIbHBIE Pa0OThl M  KOHTPOJIbHBIE PabOThl U MPOMEKYTOYHOM
arTecTanuu B popme 3auera U FIK3aMeHa.

ey 1 3ax1a4u POHIOB OLIEHOYHBIX CPEACTB

@OoHABl OLEHOYHBIX CPEICTB CO3JAIOTCA IS aTTECTallMd O0y4aroumxcs C
LENbI0 OLEHKM MX MEPCOHANBHBIX JIOCTH)KEHUH MOATalHbBIM TPEOOBAaHUAM
cootBercTByoe [IIICC3 u npencraBisieT coO0l COBOKYITHOCTh KOHTPOJIUPYIOLINX
MaTepUasoB, MO3BOJSIIOIIMX OLEHUTh YMEHMs, 3HAHUS, NPAKTHUUECKUW OIBIT U
OCBOEHHbIE KOMIIETEHIIUH.

@DOoHABI OLIEHOYHBIX CPEJACTB MO3BOJSIOT YCTAHOBUTH COOTBETCTBUE YPOBHSI
HNOJrOTOBKM CTYJE€HTAa Ha KaXIOM JTane oOydeHus TpeOoBaHUsAIM pabouei
nporpaMMbl  y4yeOHOW JHUCHUIUIMHBI, pabodeil mporpamMmbl Mpo¢heCCHOHATBLHOTO
MOJyJIs, IpOrpaMMaM MPaKTHK, MPOrpaMMe rocyJapCTBEHHOM UTOTOBOM aTTecTalll .
3anagamu (POHIOB OIICHOYHBIX CPEACTB SIBIISIOTCS

—KOHTPOJb W  YOpPaBIEHHWE TMPOLECCOM  MPHOOPETEHUs  CTyACHTaMU
HEOOXOUMBIX 3HAaHUHN U YMEHHUH, OIpeeIEHHBIX benepanbHbIMU
rocyJ1apCTBEHHbIMU OOpazoBaTenbHbIMU cTaHaapTamu CIIO mo coorBeTcTByrOIIEH
CHEIUAIBHOCTH;

—KOHTPOJIb M yIpaBiieHHuEe AocTmxeHueM nener peanusauu [ITICC3 CIIO,
ONpeeNieHHbIX B BHAE Habopa o0O0mUX H NPOPECCHOHATBHBIX KOMIETEHLINN
BBIMTYCKHHUKOB;

—obecreyeHrne COOTBETCTBHs PE3ylbTaTOB OOy4YeHHs 3adadaMm Oyayiiei
po(hecCHOHANBFHOM e TEIbHOCTH BBITYCKHHKA.

7.2. Kputepuu ouleHKH 3HAHU

OuneHKa NMChbMEHHbIX KOHTPOJILHBIX PA00T 00y4aromuXxcs o MaTeMaTHKe:

OTBeT OIIECHUBACTCA OMMEMKOU D%, €CIU.

— paboTa BBIMIOJIHEHA TTOTHOCTHIO;

— B JIOTMYECKUX PACCYXKACHUSIX M OOOCHOBAHHUU pEUICHUS HET MpPOOENoB U
OIIHNOOK;

— B PCIICHMH HET MATeMAaTHYECKUX OMMOOK (BO3MOXKHA OJIHA HETOYHOCTb,
OMHCKa, KOTOpasi HE SIBISIETCS CJEACTBHUEM HE3HAHUS WJIM HEMOHUMAHMS Y4eOHOro
MaTepHuaa).

Ommemka «4» CTaBUTCS B CIEIYIONINX CIyYasx:
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— paboTa BBIMOJHEHA TIOJHOCTHIO, HO OOOCHOBAaHWS IIIArOB PEUICHUS
HepocTaTOYHbl  (ecii  yMeHHe OOOCHOBBIBATh  PACCYKICHHS HE  SIBIISIIOCH
CIEIIHATEHBIM 00BEKTOM TIPOBEPKH);

— JIONYIIEHBI OJIHA OIMOKa WM €CTh JBa — TPU HEJA0uU€Ta B BBIKJIAJKAX,
pUCYHKax, 4YepTexax wWid Tpapukax (ecim 3TH BUAB padOT HE SBISIINCH
CHEIHAIbHBIM 00BEKTOM IPOBEPKH).

Ommemka «3» CTaBUTCH, €CJIIN.

— JomylieHo Oojiee OAHOM OmMOKM WM Oojiee ABYX — TpeX HEIOYETOB B
BBIKJIQJIKaX, YepTekax Wi Ipadukax, HO oOydaromuiics obnagaeT 00s3aTeIbHBIMU
YMEHUSIMH T10 TIPOBEPSEMON TEME.

Ommemka «2» cTaBUTCH, €CJIIN.

— JIOMYIIEHBI CYIIECTBEHHBIC OIMMOKH, MOKA3aBIIME, YTO OOyYArONIMICS HE
obnagaeT 00s3aTeIbHBIMIA YMEHUSIMU 110 TAHHOW TEME B TIOJIHON Mepe.

OuneHKa yCTHBIX OTBETOB 00y4YAIOIIUXCH 110 MATeMaTHKE:

OTBeT OIICHUBACTCS OMMEMKOU «5», €CIU CTYICHT:

— TMOJHO PacKpbUl COAEp)KaHWE Marepuania B O0OBeMe, MPEeIyCMOTPEHHOM
MPOrpamMMON;

— U3J0XKWI  Marepuall  TI'PaMOTHBIM  SI3BIKOM,  TOYHO  HCIOJIb3Ys
MaTeMaTUYECKYH0 TEPMHUHOJOTHI)O M CUMBOJIUKY, B OIPEACICHHON JIOTHYECKON
MOCJEN0BATENBHOCTH;

— TMPaBWIHLHO BBIMONHWI PHUCYHKH, YEPTEXKH, TpapuKH, COIYTCTBYIOITUE
OTBETY;

— MOKa3zaJl yMEHHE WJUIIOCTPUPOBATH TEOPUI0 KOHKPETHBIMU MpPUMEpaMu,
MIPUMEHSTH €€ B HOBOW CUTYAallMU IIPU BBINIOJIHEHUH MTPAKTUYECKOTO 3aJaHNs;

— MOPOJEMOHCTPUPOBAT 3HAHUE TEOPUU PAHEE H3YUECHHBIX COMYTCTBYIOLIUX
TeM, C(OPMHUPOBAHHOCTh M YCTOMYMBOCTh HCIOJIB3YEMBIX IMPH OTBETE YMEHHU H
HAaBBIKOB,;

— OTBEYaJl CAMOCTOSATEIbHO, 6€3 HABOISAIINX BOMPOCOB MPENOIaBATENS;

— BO3MOXHBI OJHA — JIB€ HETOYHOCTH IPU OCBEIIECHUU BTOPOCTEIIEHHBIX
BOIIPOCOB WJIM B BBIKJIQJIKaX, KOTOPbIE YUYEHHUK JIEIKO MCIPABHI MOCIE 3aMEUYaHUs
YUUTENS.

OTBET OICHUBAETCA oOmMMemKou <«4», eCli yIOBJIETBOPSIET B OCHOBHOM
TpeOOBAHMIM Ha OLEHKY «5»,HO MPU ITOM UMEET OJNH U3 HEAOCTATKOB:

— B UBJOXKEHUM JIONYIIeHbl HeOOoNbIIMEe MpoOesbl, HE HCKa3uBIlEe
MaTEMaTUYECKOE COJIEPKAHUE OTBETA;

— JIONYUIEHBI OJIMH — JIBA HEJOYETA MPHU OCBEILCHUU OCHOBHOTO COAECPIKAHUS
OTBETA, UCTIPABJICHHBIC MOCIIC 3aMEUYaHuUsl MPENo/IaBaTes;

— JIOMyIeHbl omuOka wid O0oyiee JBYX HEJIOYETOB MPHU OCBEIICHUU
BTOPOCTENEHHBIX BONPOCOB WJIM B BBIKJIAJKaX, JErKO HCIPABICHHBIE MOCIE
3aMevyaHus MPernoJaBaTes.

Ommemka «3» CTaBUTCS B CIEAYIOMIMX CIyYasx:
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— HEIMOJHO PACKphITO COAEp)KaHWe MaTepuaia (ColepikaHHe H3JI0KEHO
(parmMeHTapHO, HE BCeria IOCIENOBATENFHO), HO IOKa3aHO olliee MOHMMaHHe
BOMPOCA W TPOJEMOHCTPHPOBAHBI ~ YMEHHS, JOCTAaTOYHBIE ISl  YCBOCHHUS
nporpaMMHOro Matepuaia (ompejaeieHsl «TpeOoBaHHSIMH K MaTeMaTHYECKOM
MIOJIrOTOBKE 00YUAIONIMXCS» B HACTOSIIEH MPOTrpaMMe 110 MaTEMaTHKE);

— WMENHCh 3aTPyAHEHHWs WJIM JIONMyINIeHbl OIMMOKA B  ONpENeICHUH
MaTeMaTH4eCKOi TEPMUHOJIOTUH, YEPTEeKaX, BBIKIAAKAX, HCIPABICHHBIC IIOCIE
HECKOJIbKUX HABOJISAIIMX BOIIPOCOB MPETIOIaBATENIS;

— CTYISHT HE CHpABWICS C NPUMEHEHHEM TEOPUU B HOBOH CHTYyalluH TIPH
BBITIOJIHEHUH TPAKTUYECKOTO 3a/JaHusl, HO BBHIMOJHWI 3aJaHus 005S3aTeIIbHOTO
YPOBHSI CIIOKHOCTH TI0 TAHHOH TeMe;

— TpU  JIOCTAaTOYHOM 3HAHMM TEOPETHYECKOTO MaTepuajia BBISBICHA
HemocTaToyHas cpOpMUPOBAHHOCTH OCHOBHBIX YMEHUH U HABBIKOB.

OmmemKa «2» CTaBUTCS B CIEIYIONINX CITyJasX:

— HEe PacCKpHITO OCHOBHOE COJIEpKaHNE YUeOHOTO MaTepHaa;

— OOHapy)XEeHO He3HaHHWE YUYEHHKOM OOoJblIel Wi Hanboliee BaKHOW YacTH
yueOHOro MaTepuana,

— JIONYIICHB OMIMOKKA B ONPENEICHUH TIOHATUH, TPH HCIOJIb30BAHUH
MaTeMaTu4ecKoOil TEPMHUHOJIOTUHM, B pHUCYHKaX, YepTekax WIM rpadukax, B
BBIKJIAJIKaX, KOTOpPBIE HE WCIIPABJICHBI TOCIE HECKOIBKMX HABOJSIIUX BOIPOCOB
IpernoaaBaTels.

O0mas k1accupukanus oMUOOK:

[Ipu oueHke 3HaHUI, YMEHUN U HABBHIKOB OOYYAIOIIMXCS CIEAYEeT YYUTHIBATDH
Bce omuOKu (rpyOble U HErpyObIe) U HETOUETHI.

1. I'pyObIMH CUHUTAIOTCH OLIUOKH:

— HE3HAHUWE OIpPEJEIICHUS] OCHOBHBIX NOHITHI, 3aKOHOB, MPABUJI, OCHOBHBIX
MOJIOKEHUN TEeopuHr, He3HaHHe (OopMyJi, OOUICTPUHATHIX CHUMBOJIOB O00O3HAUYECHMI
BEJIMYMH, €IMHULl UX U3MEPEHUS,

— HE3HAHWE HAaUMEHOBAHUW €IMHUI] U3MEPECHUS;

— HEYMEHHUE BBIJCJIUTH B OTBETE IVIABHOE;

— HEYMEHUE NPUMEHSATh 3HaHUs, aJITOPUTMBI JJIS1 PEIICHUS 3a/1a4;

— HEyMEHHE JieJaTh BHIBOJIBI U 0000IICHNS;

— HEyMEHHE YUTATh U CTPOUTH rPauKy;

— HEYMEHUue N0JIb30BATHCS MEPBOMCTOYHUKAMU, y4eOHUKOM U
CIIpaBOYHHUKAMU,

— TOTeps KOPHS UM COXPAHEHHE OCTOPOHHETO KOPHS,

— oTOpaceiBaHuEe 0€3 0OBSICHEHUI OJTHOTO U3 HUX,

— paBHO3HAYHbIE UM OIIUOKY;

— BBIYUCJIUTENbHbIC OIUOKH, €CITU OHU HE ABJISIFOTCS OMUCKOM;

— JIOTUYECKHE OITHOKHU.

2. K HerpyObIM o1IMOKaM cjieyeT OTHECTH:
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— HETOYHOCTHh (POPMYJIIMPOBOK, OMPEEICHUMN, TIOHITHI, TEOPH, BhI3BAHHAS
HEMOJIHOTOM OXBaTa OCHOBHBIX MPU3HAKOB OMPEICIIEMOI0 MOHATUS WM 3aMEHOU
OJHOTO - IBYX W3 3TUX IIPU3HAKOB BTOPOCTENICHHBIMU;

— HETOYHOCTh rpaduka;

— HEpalMOHAJIbHBIN

MECTOJ

pelIeHus

3aJa4un

01051

HEOOCTAaTOYHO

IPOIYMaHHBIA IJIaH OTBeTa (HApyIICHWE JIOTHKH, MOJMEHA OTACIbHBIX OCHOBHBIX
BOIIPOCOB BTOPOCTENICHHBIMH);
— HepalMOHAIbHBIE METOABI PA0OTHI CO CIIPABOYHON U IPYTOM JTUTEPATYPOii;

— HCYMCHHUEC PCHIATh 3aaa4M, BBIIIOJHATL 3aJaHUs B 06HICM BUJC.

3. Hemoueramu ABJIAIOTCH:
— HepaluoHaJIbHBIC TPUEMBbI BBIYUCICHUHN M MPe0Opa30BaHUA;

— HeOpeXHOe BHITIOJHEHHE 3alKCel, YepTexKel, CXeM, TpaduKoB.

7.3.0ueHo4YHbIE CPeACTBA 1JIs1 IPOBeAeHUs TeKylleldl aTTecTaluu

Texyuuit KOHTPOJIb MOKET IPOBOAUTHCS B (hopme:

— (pOoHTaIBHBIN ONPOC
— HWHAWBUIYaJIbHBIA YCTHBIN ONPOC

— THMCbMEHHBIN KOHTPOJIb
— TECTUPOBAHUE 10 TEOPETUUECKOMY MaTepuany
— TpakTudeckas (;1aboparopHas) paboTa

— 3amuTa pedepara

— 3alluTa BBIIIOJIHCHHOI'O 3aJaHus,

— pa3paboTka mpoOaeMbl Kypca (JToOKIIam).

OrneHMBaHUE MPU TEKYIIEH aTTECTaAIUN

®dopma JInunble [Tpumepsl
Bnanenus
arTecTauy | 3HAHHSA Ymenus (1aBbIkH) KayecTBa OLIEHOYHBIX
u CTy/IEHTa CpEACTB
YcrHbii Kontpons Onenka Onenka Onenka Bormpocst
OIpPOC MO | 3HAHWM 1O YMEHUS HaBBIKOB CIIOCOOHOCTH [PUIIArarTes
TeMam OTIpeNIeICHHBIM | pa3indaTrh paboTsI ¢ OTIEPAaTUBHO U
npodiaemMam KOHKpPETHBIE JUTEPATYpPHBI | KAUECTBEHHO
HOHSATHS MU OTBEYATh Ha
UCTOYHUKAMHU | ITOCTABJICHHBIE
BOIIPOCHI
Pedepar KonTpons OrneHka OrneHka OrneHKa TeMmel
(moxman) 3HaHUH 110 YMEHUS HaBBIKOB CIIOCOOHOCTH K pedeparoB
OIpPENICIEHHBIM | pa3InyaTh paboThI ¢ CaMOCTOSITeNIbHO | (IOKITamoB)
npobiaemMam KOHKPETHbIE JUTEpaTypHBl | i pabore u [PUIIATAIOTCS
HOHATHUSA MU aHAIN3y
UCTOYHHUKAMHU | JIUTEPATYPHBIX
HCTOYHHUKOB
Kontpons Onenka Onenka Onenka KoHnTpoasn
KoHnTposbs | 3HaHUA YMEHUs HaBBIKOB CIIOCOOHOCTH ble PabOTHI
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Has padoTa | TEOPETHYECKUX | paboTaTh C paboThl ¢ OTIEPAaTUBHO U MIPUIIAratoTC
OCHOB MaTeMaTHYECK | MAaTEeMaTUYeCK | KaueCTBEHHO o
MaTeMaTHKH. UM aIllapaToM | UM aIapaToM | pemarhb

TUISE MMOCTABIICHHBIC

obecrieueHHs Ha MPaKTUIECKUX

peuieHus paborax 3amaumn

NPaKTUICCKUX "

3amad. apryMEeHTHPOBAT
b Pe3yNIbTaThl

IIpumepHbIe TeCTOBBIE 3aJaHUS. HE PEIYCMOTPEHBI.

IIpumepHbIe BONPOCHI JJI1 YCTHOIO ONMpPoca:

1 latiTe onpeaesieHe KOMILIEKCHOTO YUCIIa.

2 Jlaiite onpeneaeHne MHUMOM € MHUIIbI

3.HazoBuTte HaTypanbpHbIC YUCIA.

4 Ha3oBute palioHaJIbHbIE YUCIa

5.HazoBuTte cTreneHr MHUMOW €TMHUIIBI

6.Kakne koMIIeKCHBIC YMCIIa Ha3bIBAIOTCS PAaBHBIMU

7 Kakre KOMIUTEKCHBIC YHMCIIa Ha3bIBAIOTCS COMPSKCHHBIMU.

8.Kakne koMIIeKCHBIC YHMCIIa Ha3bIBAIOTCS MTPOTUBOIIOIOKHBIMHU

9.Kak n300paxxaroTcs KOMIUJIEKCHBIE YHCIIa TEOMETPUIECKU

10 /laiiTe onpeneneHrue MOyl KOMIUIEKCHOTO YHCIIA.

11 Kak HaiiTh apryMeHTbl KOMIUJIEKCHOTO YK CJIa

12 Ilepeuncnaute GopMBbI 3aIMUCH KOMILIEKCHBIX YHCET

13Kak BBIMOIHATH ACHUCTBUS HAJ] KOMIUJIEKCHBIMU YHCIIaMU B alreOpandeckomn
dbopwme.

14 Ha3oBHTE YKCIIO0 CONPSHKEHHOE KOMILIEKCHOMY unciay Z = 2 - 3 1 mepeMHOKUB
VX JAWUTE OTBET

15Yemy paBHBI KOPHHU KBaJIPaTHOTO YPAaBHEHUS C OTPUIIATEILHBIM
JTUCKPUMHUHAHTOM.

16 Jlaiite onpeneneHne KOMIIJIEKCHOTO YHCIIA.

17 3anucath cBOKCTBA CTENEHU C TPOU3BOJIBHBIM [TOKA3ATEIIEM.

18 YUro HaszsiBaeTcs gorapumMoM ¢ mMpOU3BOJILHBIM OCHOBAaHHEM ?

19 3anucars 0OCHOBHOE JIOTapU(PMUIECKOE TOKIECTBO.

20 IToctpouTts rpaduk nokazaTeabHON (GYHKIIMK ¢ OCHOBaHUEM OoJibiie 1.
21 Yo Ha3bIBaeTcs JJorapupMUpOBAHUEM ?

22 YT0 Ha3bIBAIOT HATYPAJIbHBIM JIOTapuhMOM?

23 3anucarh hopmysy mepexojia OT OJJHOTO OCHOBAHUS K APYromy?

24 HazoBure popmynsl Kpamepa.

25I1epeuncnure METOIbI PEIICHUS CUCTEM JTUHEHHBIX YPABHEHUN C IBYMSI
HEU3BECTHBIMHU.

26 Ilepeuncnure METOABI PELICHUS] CUCTEM JTMHEHHBIX YPaBHEHUN C TpeMs
HEW3BECTHBIMHU.

27 HazoBuTe CBOWCTBA OMPEACIUTEIS.

28 Ecnu ornpenenuTens paBeH HYIIO, TO CKOJIBKO PEUICHH HMEET CHCTeMa
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29Yt0 Ha3bIBaeTCs (PyHKIHEH?

30Yto Takoe obOaacTk onpeaesieHus: U 00J1acTh 3HAYCHUN (QyHKITUU?

31 Yo Ha3wIBaeTcs GpyHKIMEH 0OpaTHON JaHHON ?

32 JlaTh onpeenieHue CI0KHONU (PYHKIIUH.

33 IlpuBecTu mpuMepsl 0OpaTUMBIX (HYHKITUH.

34 IlepeuncnuTh crocoObl 3aaHus GYHKIIMM, UX TOCTOMHCTBA U HEJOCTATKHU.
35Yto Ha3wkiBaeTcs rpadukoM QyHKIIUNA?

36 KakoBbl ocoO0eHHOCTH TpadUKOB MPsIMOiA U 0OpaTHON PYHKITH?

370t yero 3aBUCUT 00JIaCTh OMPECICHHUS CIOKHONU QYHKIUU?

38Kak no rpaduky GyHKIHHA ONIPEAETUTh, IBISETCS U QYHKIIAS YETHOM, HEUETHOM.
39YT0 Ha3bIBaeTCS MPOU3BOAHON (QYHKITHH?

40To moka3pIiBaeT NPOM3BOAHAS (PYHKIIHSA B TOUKE?

41 KakoB reoOMeTpUUECKUNA CMBICT MPOU3BOIHOMN ?

42 KakoB (hU3UYECKHUI CMBICI MPOU3BOIHOM?

43 Kakue cBOMCTBa MPOU3BOIHOM Bl 3HaeTE?

44 ITo xakuMm GopMyliaM BBIUYUCISIOTCS IPOU3BOAHBIE TPUTOHOMETPUIECKUX
byHKIUN?

45I1o kakum GhopmyJiaM BEIYUCIISIIOTCS IPOU3BOIHBIE CTEIIEHHONW (PYHKIIUN?
46 Ilo kakum hopMyJiaM BEIYUCIISIIOTCS TPOU3BOIHBIE TTOKAa3aTeIbHON (DYHKIIUN?
47 Ilo kakum GhopMyJiaM BEIYUCIISIIOTCS] IPOU3BOIHBIE JIorapuMudeckon QyHKIUn?
48 Kak BBIYHCIIAIOTCS MTPOU3BOIHBIC CIOXKHONU QYHKIIUU?

49 Yto Ha3biBaeTcs auddepennanom GyHKIUN?

50YT0 HEeoOxoaUMO cenath, 4TOObI BRIYUCIUTD Au(depeHunan pyHkuun?
51 Kakoii Bua uMeeT ypaBHEHHE KacaTelbHOU K rpaduky pyHKun Y= y(X)?
52 KakoB reomerpudeckuii cmbici auddepenimana?

53Kakas ¢yHKIHS Ha3bIBA€TCS MOHOTOHHO BO3pacTAIONIEH?

54 Kakas ¢hyHKIUS Ha3bIBA€TCSI MOHOTOHHO yOBIBAIOIIESH ?

55 Kak uccienoBatrs GyHKIIMIO HA MOHOTOHHOCTD?

56 Kakue Touku Ha3bIBAIOTCS KPUTHUECKUMU ?

57 Yto Takoe 3KkcTpeMyM (QYHKIIUN?

58 Kak uccienoBats GyHKIIMIO Ha SKCTPEMYM IO IEPBOMY IIPaBUITY ?

59 Kak uccnenoBars GyHKIHIO, YTOOBI TOCTPOUTH €€ Tpaduk?

60 Kak BeIUMCIUTh HAaMOOJIbIIIEE U HAMMEHbIIIee 3HaUeHne (PYHKIIUU Ha
IPOMEXYTKE?

61 Yo siBNsieTCS OCHOBHOM 3a/1ayeil UHTErpajIbHOTO UCYUCICHUS ?

62. Kakas ¢pyHKIus Ha3pIBaeTCs MEPBOOOPA3HOM AJIs 3aJaHHON (QYHKIIUU?

63. Ecimm F(X) — mepBooOpa3Has s f(X), To kakuM paBEeHCTBOM CBSI3aHBI OHH MEXKTY
co00it?

64. Chopmynupyiite TeOpEMyY O CYIIIECTBOBAHUU MTEPBOOOPA3HON (HYHKITHH.
65. IlepBooOpa3zHas onpenensercs HeoHO3HAYHO. Kak 3TO HyKHO MOHUMATh?
66. [Touemy npu UHTETPUPOBAHUY (PYHKIIHIA MOSBIISETCS MPOU3BOJIbHAS
MOCTOSIHHAS ?

67. [louemy ojiHa PYHKIIMS UMEET 1IETYyI0 COBOKYITHOCTh EPBOOOPA3HBIX ?
68. Kak 3anucarb BCIO COBOKYITHOCTh IEPBOOOPA3HBIX (PYHKIIHI?
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69. Uro Ha3bIBaeTCA HEONPEACIEHHBIM HHTETPATIOM ?

70. Yem oTnnyaeTcs HeONpeIeeHHbIM HHTETpal OT NepBooOpa3Hoi QyHKIIUN?
71. ITouemy MHTErpaJl Ha3bIBACTCS HEOMPEICTICHHBIM ?

72 Yt0 Ha3bIBAaETCSI BEKTOPOM B MPOCTPAHCTBE?

73 Kakue ObIBatOT BEKTOPHI B MPOCTPAHCTBE?

74 Yemy paBeH yroji MexIy BEKTOPaMU?

75Yemy paBHa JyiMHa BEKTOpa?

76Hemy paBHO CKasIpHOE TTPOU3BEIECHUE BEKTOPOB?

77 Hemy paBHO BEKTOPHOE MTPOU3BEICHNE BEKTOPOB?
78.HauanpHoe noHsATHE cTepeoMeTpuu (onpe/ieieHne, OCHOBHBIC TTOHSITHS).
79.AKCHOMBI CTEPEOMETPUH.

80 CrnencTBus U3 aKkCHOM.

81 B3anmMHoOe pacnoiokeHue ABYX MPSMBIX B IPOCTPAHCTBE.
82 B3zanMHOe pacmosioskeHne MpsSMOU U MIIOCKOCTH.

83 Ilpu3Hak mapamieaIbHOCTH MPSIMOK U TIIOCKOCTH.

84 Ilpu3Hak mapamienbHOCTH JABYX IIOCKOCTEH.
85Teopembl 0 mapaIeTbHBIX TUIOCKOCTSIX.

86 Ilpu3Hak neprneHuKyIIpPHOCTH IPSIMON U TNIOCKOCTH.
87 YpaBHenus miockocTH (oO1ee).

88 Ilpu3Hak neprneHuKyIIPHOCTH ABYX TIOCKOCTEH.
89.YcnoBue mapamienbHOCTH IBYX IJIOCKOCTEH.
90.YcnoBue nepneHAUKYIIPHOCTH JIBYX MJIOCKOCTEH.

91 .Yron mexay AByMs TUIOCKOCTSIMH.

92 [1apameTpuueckoe ypaBHEHUE TPSIMON B MPOCTPAHCTBE.
93 Kanonnueckoe ypaBHEHHE MPSIMOM B IPOCTPAHCTBE.

94 Yto Ha3bIBaeTCSI MHOTOTPAHHUKOM ?

95 IIpuBeauTe mpuMepbl MHOTOTPAHHUKOB?

96 Yto Ha3bIBaeTCs TEIOM BpalleHUs ?

97 IlpuBeauTe mpuUMEpPHI TEJI BPAILICHHUS.

IIpuMepHbIe KOHTPOJIbLHBIE PA00THI
Konrpoabnast padora Nel nmo teme «KopHu, crenenu, Jorapupmsi»
Bapuant Ne 1

1. Brruucnure:
2 1

a) 5—(27)3:(8)3;
6) 23/9-3324;

) 20373
B) 357
r) 2-logs 10 — log: 4;
Il) 3210g3 5;

50



1 1
e) Zlogzg—logzg

log, 256
2. YOpocTUTe BBIpAKECHUE!

7
8k3kZ Y/a?2
a) 5 6) %/a—s '

k 2
3.BeImonHuTe 1eiCcTBU:

logo’l 0,005 - log()’l 0,05
Bapuant Ne 2

1. Beruucaure:
2

)
6) 4 - /25 - 2 - 1/40;

B) /36 - 24 - 54;

r) 2-logs; 6 —logs 4;

I[) 4310g4, 3;

e) 1110g2 4+logq4 2

2. Ynopocrture BLIpa)KCHI/IC'

a) (32x~ 10)" 0) V3247 -

3.Brinonnure geiicTBus.

log,s 5 + Toga 15

IIpuMepHbIe MPaAaKTHYECKHE 32aHUA.
3aganue 1:

Bapuant Ne 1

1. Brruucnure:
2) 2 (0,32)z;
6) V18- V-12;
B) /1232 - 36;
r) 4-log, 2-log, 4 + 2;
n) logs 200 — logs 8;
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e) 104—310g10 5.
2. YnpocTuTe BhIpaKeHHUE!
3
a)
a3

_2
(3a"3)%a
2
3.BrimosHuTe neiicTBUA.

E; 0) V2n13 - V/8n3,

17
10g13 17 - 10g13 E

Bapuant Neo 2

1. Beruucnure:

2 1
a) 3-83 — (82)3;

3,120_
6)0,5" |0
B) V16 - V4 — 2327,

r) loggs 6 —logg 5 12;

) logs 8 .
logs 2

e) (logs 6 —logs 12 + logs 24) - log,, 25.
2. YupocTuTe BhIpaKeHHE!
a) yg - yg; 6) 'Vx25: *Vx16,

3. BrinosiHuTE I€HCTBUS.

17
10g13 17 - 10g13 E

3aganue 2:
Bapuant Ne 1
BrerarcnuTh npesensr:

. 3x*-17x+10 : 5-x A1+ Z2° -1 23+ x+1
1. lim———"——. 2.lim——. 3.lim ———. 4.lim————
x-5 3x° —16x+5 x-53-42x-1 z-¥3 3z x-= 3% + X +1
2— —
5. Berunciuts npenen GyHkiyu lim annxo =3 U X, =00,
x-% 3X° —4x—15

Bapuant Ne 2
BrrarcnuTh npesensr:
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. AX®-Tx+3 . X . 1-+41-%2 . Bx* = x®+2x
1- I|m2—| 2-|Im . 3-||m—2| 4- Ilmﬁu
x-13x% - 2x -1 x0.\/3+ x —/3- X =0 X oo XT-8xT+]
4x% —T7x -2

5 npux, =0 1 X, =,

5. Beruncnuts npeaen GpyHkuu lim ™
X=X 2X° —X-

IIpumepHbIe caMOCTOATEIbHbIE PA0OTHI

Pa6Gora 1:
Bapuant Ne 1
1. Beruuciure:
2tg(”) g 7 + cos”]
a) 4 3 6.
.3
COSIT— 23|n?

cos 336’ —cos 156’ +tgl0d g350° tg?18’
tg®72° + ctg?162 2
7 3n 3n .

. 3
B) sin(a — ), cosa=— CoSsff=—-——,—<a<2ru m<fB<—,
) sin(a - B),ecnu = 0 %' 2 B 5

0)

r) cosZa,eczzucosa':g U 0<a<g.

. tg150 sin200
2. Omnpenenure 3HaK BHIPAKEHUS :
cos320 ctgl 40

3. Beruucnoure 3HaYEHHE OCTAIBHBIX TPUTOHOMETpUUYECKHX (GYHKIUNA yria O,

\/5 3n

CCII Ctga =— U 7T<a <—.
3 2

. 5,37
S+ sin(-a)
ctg®(a - 2m) ctgz(a—?’—ﬂ)
2

4. JlokakuTe TOXKIECTBO: =1.

5. Ympocrure: sin(a —2n) E:os% -a)+tg(r—-a) [ﬂg(%ﬂ +a) + cog (g -a).

Bapuant Ne 2
1. Beruucaure:

_ sin®* x-3cos x _ A
a) y=—— ~—, €CIIH tgx =3,
2sin® X +cos“ X
17n 37n

6) sin(-=21) + oot ) +1g(22 ) ~cig> 2 );

‘3
71

B) tg(a + B),eciu ctga :é, 0<a<5;

a 3 3n
I) COS—,ecmuCOSA == U — < <271
2 5 2

53



. sin145 ctg250°
2. Onpenenure 3HaK BbIPAXKEHHUSI: .
cos315°tg200°

3. Bpiuucnaure 3HaUY€HHME OCTAJIBHBIX TPUTOHOMETpHUUYECKHX (GYHKUUNA yria o,

4 n
€ClIM COSa =—— U E<0’<IT.
4. JloxkaxxuTe TOXIECTBO:. tga [tgs + (tga +tgp) [ctg(a + B) =1.
5. Ynopocrure: cosg) E:os%) —sin(g) E'kin(%) :

Paoora 2:
1’ = 8.  (tgn'=
2. (x)'= . (ctgy'=
B uactHoctH, X = 10°.  (arcsi)’ =
(x2) = 11°. (arccox)' =
(X3)l - 12°. (arCth)' =
' ITPABUJIA JTUODEPEHIIMPOBAHU S
[EJ = 1. (u+v)' =
X
3. (kx+b)' = 15, (u-v)'=
4°, (@) = 16°.  (uv)'=
B yactHOCTH, (€)' = 17 (cu)’' =
5. (IOga X), = 180 [EJ _
B yactHOCTH, (Inx)’= \Y;
(lgx)' = ( lj _
B yactHOCTH, v .
6.  (sinx) = ITPON3BOIHAS CJIOKHOI OVHKINN
7°.  (cosx)' = 19, f(g(x) =
Paoora 3:
3anucath TaOJIUYHBIE HHTETPAIIBI:
1°. J'de =
2°. J‘ X dx = B wacTHOCTH, I dx =
r, (%
X
L. J. a dx= B gacTtHOCTH, j e dx=
5°. jcosxdx=
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6°.  [sinxdx=
7 cods)z(x =
& | Si‘:;‘X =
100, | % -

B gactHocTn j _dx =
-

B gactHOCTH, j

dx
1+ %2

7.4OueHO4YHbIE CPEICTBA ISl IPOBEAeHHUS MPOMEKYTOUHOM aTTecTauuu

HpOMC)KYTO"IHa}I arrecrauusa

N JInunsble [Tpumepsl
®opmMma IIpakTrueckui
ATTeCTALIH 3HaHuA Ymenus onbIT (BTazeTD) KauecTBa OILICHOYHBIX
CTYJICHTa CPEICTB
Huddepen | Kontpons Onenka Onenka Onenka KonrponbHas
LMPOBAHHBI | 3HAHUS YMEHHS peuiaTh | HaBBIKOB crocobHocTu | padota
i 3auer (B | OCHOBHBIX TUTIOBBIC JIOTUYECKOTO TPaMOTHO H | PUJIAraeTCs
BUJIE onpejeneHul, | 3agauu B | MBIIIJICHUSI TP | YETKO
KOHTPOJBH | TEOpeM, obnactu pelleHrny 3aJad | u3ararb
oii paboTsl) | hopmyi, npodecCuoHaNb | B obOyacTu | Marepuaa B
MIpaBWJI W Tp. | HOU npodeccuoHans | TUCBMEHHOM
B MaTeMaTHKE | JACSITENbHOCTH. | HOM BUJIE
Ouenka NEeSATEIbHOCTH
YMEHHUS
MMOHUMATH u
YMETb
MPUMEHITh Ha
MIPaKTUKE
TEOPETUYECKUI
MaTepuan
DK3aMeH Kontposnb I'pamoTHO Ouenka Bonpocst  u
3HAHUS u3nararhb CIIOCOOHOCTH | OHMIIETHI
OCHOBHBIX TEOPETUIECCKUI rPaMOTHO | | MPUJIATAIOTCS
OmnpeAesieHul, | MaTepual Hu YEeTKO
TeopeM, yMeJo U3JNarath Xoj
dbopmy, MPUMEHSTh €ro pelieHus
OpaBWwI W Tp. | IPH  pPEUICHUH 3a1a4y B
B MaTEeMaTHKE | MPAKTHUYECKUX obnactu
3aja4 npodeccuona
JILHOU
JESTEIIBHOCT
U
apryMEeHTHPO
BaTh
pPE3YNbTATHI
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7.4.111pumMepHBbIe BONPOCHI VISl IPOBEACHUS MPOMEKYTOYHON aTTeCTALNH:

1. IDensle u panuoHalbHble uyKcia. JledcTBUTENbHbIE 4uCaa. AOCONIOTHAs U
OTHOCHUTEbHASA MOTPELTHOCTH.

2.  Kophu u crenenu, ux cBOUCTBA.

3. Jlorapudm: onpenenenue u cpoiicTBa. Buasl norapudmos. [IpaBuina necTBuit
¢ norapupmMamu.

4.  Jlorapudmudeckue ypaBHeHHs 1 HepaBeHCTBA. CTIOCOOBI pEIICHMUS.

5.  Iloka3zarenpHbie ypaBHEHUS U HepaBeHCTBA. CIIOCOOBI pEIICHHUS.

6. Papuannas mepa yrna. CooTHOLIEHUSI MEXIY I'palyCHOM U paAuaHHOW MepaMu

yria. CuHyC, KOCHHYC, TAHT'€HC, KOTAaHIeHC yucia. TpuroHomerpudeckue QyHKIHH
YHUCJIIOBOTO apT'yMEHTA, 3HaKU UX 3HAUCHUH.

7.  OCHOBHbBIE TPUTOHOMETPHUECKHUE TOXKAeCTBA. DopMyIibl puBeaeHus. CUHYC U
KOCHHYC JJBOWHOTO yTIJIa.

8. IIpocrenmmue TPUTOHOMETPUYECKUE ypaBHEHUS. Pemenne
TPUTOHOMETPUUECKUX YPABHEHHI

9. O@ysakumu. CnocoOwsl 3amanus ¢yskiuu. CpoiictBa ¢GyHkiui. CroxkHas
byHKIHUA.

10. Crenennas GyHKIUA: ONpeaeeHrne, CBOUCTBA U IpaduKu
11. Tloka3artenwpHas QPyHKIIUS: ONpeieIeHUEe, CBOMCTBA U rpaduKu
12. Jlorapudmuueckas QyHKIMS: ONpeeiIeHne, CBOMCTBA U TpadUKH.
13. Cunyc, KOCUHYC, UX CBOICTBA U rpaduKH.
14. Taurenc, KOTaHT€HC, UX CBOMCTBA U rpaduKH.
15. [IlpeoGpazoBanusi  rpadukoB. IlapamnenbHbli  TEpeHOC,  CUMMETPHS
OTHOCUTEIFHO OCel KOOPJIMHAT U Hayasia KOOPJAUHAT, PacTsHKEHHUE U CXKaTuhe.
16. IIpousBoaHas: onpeaesieHne, FeOMETPUUECKUN U (PU3NYECKUI CMBICI.
17. TlpaBuna u hopmyinsl quddepeniiupoBanus GyHKITUH.
18. HeobxoaumMble U OOCTaTOYHBIE YCIOBHS BO3pacTaHus M yObIBaHHS (HYHKIUH,
CYIIIECTBOBAHHSI SKCTPEMYMA.
19. Heob6xoaumMble U JOCTaTOYHBIE YCIOBHS BBIMYKJIOCTH M BOTHYTOCTH Ipaduka
¢ynkun. OnpeneneHue TOUKH neperuoa.
20. HauOonbIiee 1 HauMeHbIIIee 3HaUCHHS QYHKIIMU Ha TTPOMEKYTKE.
21. O6mas cxeMa noctpoeHus rpadukoB HYHKIIUNA C TOMOIIBIO MPOU3BOIHOM.
22. [IlepBooOpa3nas: omnpeneneHue. HeonpeneneHHbld UHTETpa: OMpEAeNieHUE U
CBONCTBA.
23. @opmynsl uHTEerpupoBaHHs. CrnocoObl BBIYUCICHHUS HEOIPENEICHHOTO
UHTErpaa.
24. OmnpeneneHHbI UHTETPAJ: ONpeaeIeHIe, FTEOMETPUUECKUN CMBICT U CBOWCTBA.
25. KpuBonuHelHass Tpamneuus: MOHATHE, CIOCOObl BBIYUCICHUS IUIOIMIAINA C
MOMOIIIBIO OINPEEIIEHHOI0 HHTErpaia.
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26. OcHOBHbIE MOHATUS KOMOMHATOPUKH.

27. CoObiTusa. Knaccuueckoe omnpeneiaeHue BEpOSTHOCTU. TeopeMbl CIIOXKEHUS U
YMHOKEHHSI BEPOATHOCTEN.

28. Bekrop: ompeneneHue U JeWcTBUsA Haja HuMH. CBOWMCTBa JAEHCTBHM Haj
BEKTOPAMH.

29. TllonsTue npsAMOYroJbHOM AEKAPTOBOM CUCTEMBI KOOPAUHAT Ha IMJIOCKOCTH U B
npoctpancTie. [IpaBuiia 1eMcTBUIM HAJl BEKTOPAMHU, 3aJAHHBIMU KOOPAUHATAMU.

30. OcHOBHbBIEC TOHATHS CTEPEOMETPUU. AKCUOMBI CTEPEOMETPUN U CIEICTBUS U3
HUX.

31. B3saumHOE pacnosioKe€HUE MPSAMBIX, MPSAMON U IJIOCKOCTH, IBYX IUIOCKOCTEH B
npoctpaHcTBe. OCHOBHBIE TEOPEMBI O APAJIIEIBHOCTH IIPSIMOM U INIOCKOCTH.

32. Ilonatme yrma MeXAy  CKpeUIMBAIOMIMMHCS  OpsAMbIMU.  [Ipu3Hak
IIapaJuIeIbBHOCTH IBYX INIOCKOCTEN, CBOMCTBA ITApaJUIEIIbHBIX IIJIOCKOCTEH.

33. IllepneHauKymapHOCTh MNPSAMOM M IUIOCKOCTH. 3aBUCHUMOCTb  MEXKIY
IIapaJuIEIbBHOCTBIO U MEPIIEHANKYIISIPHOCTBIO MPSMBIX U INIOCKOCTEH.

34. llepnengukynsap U HakjaoHHas. OCHOBHbIE TEOPEMBI O NEPIEHIUKYJApPE U
HAaKJIOHHOM.

35.  VYroa Mexay npsaMol U II0CKOCThI0. TeopeMa o TpEx neprneHauKyIspax.

36. [IlonsTus ABYrpaHHOrO yrja, JUHEHHOrO yria, yria MeXIy IUIOCKOCTSIMH.
OCHOBHBIE TEOPEMBI.

37. llepneHANKYISAPHOCTH ABYX IJIOCKOCTEH.

38. MmHororpannuk. [loBepxHOCTh MHOTOTpaHHUKA. [[paBUIbHBIE MHOTOTPAHHHUKH.
39. Ilpusma: onpenenenue u Bupl. CedeHue B IpuU3Max.

40. Ilapamnenenunen. Ceuenue B napayienenunene. OCHOBHbIE TEOPEMBI.

41. Ilupamupa: onpeanenenue. [IpaBunbHas nupamuia.

42. IunuHIp U KOHYC: onpejeieHue u cBoiictea. CeueHusl.

43. Illap u cepa: onpeneneHne U CBONCTBA.

44. OObeM reoMEeTPUUECKOro Tella: MOHITHE U OCHOBHBIE (DOPMYJIBI.

7.4.2 . 1lpumepHble 3a1a4M AJIs1 TPOBeIeHUSI MPOMEKYTOUHOM aTTeCTAlMU

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

2x+1>4x—17.
Pemmure cucremy ypaBHEHMHM C TOMOUIBIO OINPEACIUTENEH CUCTEMBI:

{5x+ 3y + 3z =48,

1.
2.  Pemure cucreMy HEpaBeHCTB: {
3.

2x + 6y — 3z = 18,
8x — 3y + 2z = 21.

57



4.  Pemute ypaBHeHus: a) logs x = 2logs 3 + %log;, 49 — §l0g5 27,
0) 9* —2-3* = 63.

sin? (E)+tg3 (E)—Z cosZ
4 4

S. Beruncnmure: — —.
cos ( )+ctg ( ) 2sing
6.  BrpluucnauTe 3HaYeHWE OCTAJbHBIX TPUTOHOMETPUYECKMX (YHKUMNA yria a,
, 3 @
eClIi Sina = —L U7 <a<Tm.
Z1+2,
7.  Jlns 3aJaHHBIXZ;, Z5, Z3, Z4 BBIYUCIUTH BBIPAKEHHE -, ecm
3744

Z1 = 3 + i,Zz = -2 + 3i,Z3 =4 — 21:,24 = 4i,

Bapuant Ne 2

1 Pemute ypaBuenue: (5x + 4)(5x —4) — 10(x — 2) = 4.
2 Penmnre cucteMy HEpaBEHCTB: {3x —8<2x—10,

' Yy Hep ‘12 -5x>6— 6x.
3. Pemmite cucremMy ypaBHEHMH C TIOMOIIBIO OIpeAeTuTeIeH CUCTEMBI.

5x — 3y +4z =6,
{ 2x —y—2z=0,

X — 2y +z=0.
Permire ypaBHEeHuUs: a) 10g1 x + l0g1 X = 6,
2
0) 5¥*1 —3.5%2 =122,
5. Brrancnure: 3Ctg%+tg§.(tgg_+snin9.
2—CoSTT—2 sm;

6. Brruucnure 3HavYeHHE OCTANBHBIX TPUTOHOMETPUYECKUX (PYHKIUK yria o,

V3 3w
ecnncosa=7n7<a<2n.

2 eciu
Zy

Z
1. JIns 3a0@HHBIXZ,, Z5, Z3, Z4 BBIYMCIUTD BBIPAKEHUE Z:

Zl=_3_i,22 =2_2i,Z3=3+2i,Z4=5.

7.4.311puMepHble 3aJaHUs VIS TIOATOTOBKHU K IK3aMeHY

1.  Tloctpouts rpadux pyHkuum y=3"-2
2.  Ilocrpouts rpaduk pyHkiuu y = 3 + sin 2X.
3.  Haiinure obnacte onpenenenus Gpynkuuun y = log,(8 —x), y =vx+ 1.
4.  UccnenyiitTe QyHKIMIO HA YETHOCTh y = X2 COSX.
5.  Haittu f(1),eciu f (x) = i +4e"
. X e
6.  Haiitu npousBoanyro GyHKIuu f(x) = 5 +Inx+ o
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X2 X2 1

7.  Haligure MakcuMyM QyHKIIMH Y = 3 + E -2x- 2é

8.  Haiitu Touku nepernba GpyHKIUHN Yy = 1o

9. Haittu HeonpeneneHHbIn HHTCFpaJI (c 2y X6 ]dx
10. Haiitu HeonpeaeICHHBIN HUHTETPAJT: ( j

11. BeraucauTh onpeeeHHbId HHTETpa: j (3x* + Xdx
2

12. BbIYHUCIUTH MJIOIIAAb QUTYPBI, OTPAHUYCHHON JIMHUAMHU Y = X°,y = 2 — X

13. B mxkone 1254 ygamuxcs. M3 nux 1200¢ xopomelr ycneBaeMocThio. Halitu
BEPOATHOCTH TOTO, YTO HAyTraJ BRIOPAHHBIN YUCHHK Oy/IeT HEYyCIeBAFOIIHA.

14. CkonbkuMu crnoco0amMu U3 25 Y4YEHHUKOB Kjlacca MOXKHO BbIOpath 4 nJis
y4acThsl B MPa3THUIHOM KOHIIEPTE?
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7.4.AllpnMepHble OUJIeThI 1JIs1 IPOBEACHUS IK3aMeHA

1920

MUHUCTEPCTBO OBPA30OBAHUA U HAYKU P®
®denepalibHOE rOCYJapCTBEHHOE OI0JKETHOE 00Pa30BaTEIbHOE YUPEKIECHUE BBICIIETO
o0pazoBaHUs
«Ky0aHcKkuii rocy1apcTBeHHbI YHHBEPCUTET»
(®T'BOY BO KyoI'Y)
HHcTuTyT cpeiHero npodeccuioHaJIbLHOI0 00pa3oBaHMsl

BUJIET Ne 1

1. Lenbie u panrioHanbHble yncia. [lelicTBuTenbHbIe ynciaa. AOCOMIOTHAs U
OTHOCHUTEJIbHAS TIOTPEITHOCTH.

2. [IpsimoyronbHas (mekapToBa) cucTEMa KOOpAUWHAT B pocTpaHcTBe. Dopmyiia
PAcCCTOSTHUS MEXKY ABYMS TOUKaMU. Y paBHEHHE ChephI.

3. Ha sk3amene 60 6unetoB, AHpel He BbIyuns 3 U3 HUX. Haliiute BeposSTHOCTh TOTO,

4qTO CMY onaacTcs BLIy‘ICHHLIﬁ OuJIeT.

[Tpencenarenb npeaMeTHON (IIMKIIOBOI) KOMHCCHU H.I'. Turos

1920

MUHUCTEPCTBO OBPA30OBAHUA U HAYKU P®
®denepalibHOE TOCYJapCTBEHHOE OI0JKETHOE 00Pa30BaTEIbHOE YUPEKIEHUE BBICIIETO
o0OpazoBaHus
«Ky0aHcKuii rocy1apcTBeHHbI YHUBEPCUTET»
(®T'BOY BO KyoI'Y)
HHcTUTYT cpeaHero npogecCHOHAJIbHOI0 00pa3oBaHus

BUJIET Ne 2

1. CreneHu ¢ pallMOHAIbHBIMUA TOKA3aTEISIMU: ONPEJEIICHUE U CBOMCTBA.
2. BekTopsl B IpOCTpaHCTBE: ONPEACICHUE U NEUCTBUSA HAl HUMH.
3. CKOJBKUMH CIIOCOOaMH MO>KHO M3TOTOBUTH TPEXIBETHBIN (piIar ¢ TOpU30HTAIEHBIMA

IIoJiocaMu, €CJIM UMCCTCA MaTCpHall 7 Pa3JINIHBIX HBGTOB?

[Tpencenarens npeaMeTHOH (IIMKIOBOM) KOMHCCHU H.I'. TuroB
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8.OBYYEHHUE CTYJAEHTOB-UHBAJINIOB U CTYAEHTOB C OTPAHUYEHHbBIMUA
BO3MOXHOCTAMMU 3/10POBbA

HOpHI[OK 06yquI/1;1 HWHBAJIMAOB U CTYACHTOB C OTPAHUYCHHBIMU BO3MOXHOCTIAMU ONPCACIICH
«[lTomoxxeanem KyOI'Y 00 00y4eHWH CTYIEHTOB-WHBAJIHUIOB U CTYACHTOB C OTPaHUYCHHBIMH
BO3MOXHOCTSMHU 3JO0POBbS>.

Jlyig U1 ¢ orpaHUYeHHBIMUA BO3MOKHOCTSIMH 37I0POBbsI IIPEAYCMOTPEHBI 00pa3oBaTeNbHbIE
TCXHOJIOTHUH, YUUTBIBAOIINUC OCOGGHHOCTI/I 1 COCTOAHUC 300POBbA TAKUX JIWII.

9. IOINIOJIHUTEJIBHOE OBECIIEYHEHUE JUCIUIIJINHbI

He npenycmorpeno.
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Penensus
Ha pado4yl0 NporpamMmy y4yeOHOM T CIUTIIHHbI

II1.01 MaremaTuka: ajredpa 1 Ha4aJIa MATEMATHYECKOI0 AHAJIU3a, TeOMeTPUs
1A cnenuaabHocTH 21.02.05 3emebHO-UMYLIECTBEHHbIE OTHOLIEHHS

Pabouas mporpamma yuebno# mucrmmuinael [1/[.01 MaTtemaruka: anreOpa U Hadajla MaTeMaTHIECKOTO
aHanu3a, reoMeTpusi pa3paboTaHa A CTYAEHTOB CIHELMAIbHOCTH CPEJHEro MpOoQecCHOHATBHOTO
obpazoBanus (nanee CI10) 21.02.05 3emMenbHO-UMYIIECTBEHHBIC OTHOIICHHS Ha OCHOBE MPUMEPHOM
nporpaMmbl  001e00pa3oBaTeIbHON y4eOHOM MuCIUIUIMHBI «MareMmatuka: aiareOpa W Hadaia
MaTeMaTHYECKOTO aHalnu3a; TeOMETpUs» I NMpOo(ecCHOHAIBHBIX 00pa30BaTEIbHBIX OpraHU3aLui,
pexoMeHIoBaHHOW dDefepalbHbIM TOCYJAapCTBEHHBIM aABTOHOMHBIM yupexaeHueM «®DenepanbHbli
WHCTHTYT pa3BuTHs oOpaszoBanus» (PIAY «DHPO») B KkadecTBe NPUMEPHOH MPOTPaMMBI IS
peaiM3aniid OCHOBHOM MpodeccroHanbHOl oOpasoBarenbHOU mporpammbel CIIO Ha 6a3e OCHOBHOTO
o0miero o0pa3oBaHus C MONy4YeHUEM cpeaHero oomero oopasoanus. [Ipotokon Ne3 ot 21 uronst 2015r.
Peructpanuonnsiit Homep perieHsuu 377 ot 23 uroig 2015t. ®I'AY «OUPO».

VyeOnas nucrummaa [1/1.01 Maremartuka: anreOpa ¥ Hadajga MaTeMaTUYECKOTO aHAIU3a,
reomeTpus uzyuaercs B ke Ol obmeobpazoBarenbHoii noaroroku yueonoro miana OITOIT CIIO B
yactu npopmibHbeix aucuumuind [T/, O0y4yenne npoBoauTcs Ha 6a3e OCHOBHOTO 00IEro oOpa3oBaHuUs
Y HalleJICHO Ha MOJTy4YeHHe CpeIHero oomero oopasosanus. Pabouas nmporpaMma cocTaBieHa JJisi O4YHOM
(bopMbI 00yUCHUS.

Pabouas mporpamma yueOHOH AWCIMIUIMHBI COCTABJICHA JIOTHYHO, CTPYKTypa AMCLUILTHHBI
COOTBETCTBYET MPUHIUITY €IUHCTBA TEOPETUUECKOTO M MPAKTUYECKOTO O0YUYESHHsI, Pa3Aeiibl BbIICICHbI
JUJIAaKTUYECKH 1ienecoo0pasHo. [locneioBarenbHOCTh TeM, MpeJlaraéMblX K U3y4EeHHUI0, HallpaBjeHa Ha
Ka4eCTBEHHOE YCBOEHHE yueOHOro MaTepuaia. Buasl caMoCTOSATEIbHBIX padOT MO3BOJISIOT 0000IIUTH U
yIOIIyOUTh W3ydaeMbli MaTepuajl U HampaBlIeHbl Ha 3aKpeIUIEHME YMEHHs IOMCKA, HAKOIUICHHUS |
00paboTKu nHMOpPMAIIHH.

Cucrema 3HaHMH W yMEHHl, 3aJOKCHHAas B COJICPKAHUH, CIIOCOOCTBYET IMPUOOPETCHHIO
IPAKTHYECKOTO OIBITA M COOTBETCTBYET TPEOOBAHUSIM K pe3yibTaTaM OCBOeHMs mnpenmera. [lacmopt
IporpaMMbl 00OCHOBAHHO U TIOJHO OTPaXKaeT COACP)KAHWE MUCIHUILUIUHBI, €€ POJb U MECTO B MOJTOTOBKE
CICIMAIMCTA CPETHETO 3BEHA, PACKPBIBACT LIENU M 33Ja4u y4eOHOH quciuiuinHbl. OnpeeneHbl TpeOoBaHusI
K YMCHHAM U 3HAHUAM CTYJICHTOB.

[Iporpamma paccuutana Ha 372 dvaca. TemMaTH4YeCKHil TUIaH M COJICPYKAHUE YUCOHON JTUCIIMILIMHBI
pacKpbhIBaeT TOCIECIOBATEIbHOCTh TMPOXOXKICHHUS TEM, COOTBETCTBYET TEMAaTHYECKOMY IUIAHY H
pacrpezieneHuio 4acoB. B mporpamme onpeneneHsl Qopma TNpoBeAeHHs, LeNH, 3a1add  y4eOHOil
JUCHUILINHBI, ITPEACTABIICHBI 06H3aTe.HBHBIe (I)OpMBI OTYETHOCTHU. Peanmn3oBaHbI AU AaKTUYCCKUC TTPUHIIATIBI
OOy4YeHUsI: [EJIOCTHOCTb, CTPYKTYpPHOCTB; OTpPaKCHA B3aHMOCBSI3b MEXIY OT/ACIBHBIMH JIICMEHTAMH
CTPYKTYpbl. M3ydeHue AaHHOW NHUCIMIUIMHBI CIIOCOOCTBYeT (P (EKTHBHON M Ka4eCTBEHHOH MOJIrOTOBKE
CTyJeHTOB. IlepedeHb pPEKOMEHAYyeMOil OCHOBHOW U JOIOJHHUTEIBHON JMTEpaTypbl BKIOYAeT oOIie-
JOCTYITHbIE WCTOYHHMKH, W3/IaHHBIC B rocieaHee Bpems (He mo3aHee S5 siet). [lepeunciennsie MHTEpHET-
PECypChl aKTyaJIbHBI U JOCTOBEPHBI.

PaszpaGorannas mnporpamma yueOHoi aumcumiuimbel [1/1.01 MatemaTtuka: anreOpa W Haudana
MAaTCMAaTUYCCKOTO aHalin3a, TCOMCTPUSA MOKET OBITH PEKOMEHAOBaHA JiA HCIIOJIB30BaHUA B yqe6H0M
TpoIIecce MpH MOATOTOBKE 1Mo creruabHOCTH 21.02.05 3eMensHO-UMYIIIECTBEHHBIE OTHOIIICHUS.

Houent kadenpbl

MH(OPMAIMOHHBIX o
00pa3zoBaTeIbHBIX TEXHOIOTHI 11 @ == 3acsako
(hakynpreTa MaTEMaTHKHU U Onsra BnanumuposHa

koMmbroTepHbIX Hayk OI' BOY BO
«KyOoI'Y», K.I1.H., TOLEHT
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Peuensus
Ha pabouylo nporpammy yueGHoj JUCLHMIIUHBI
ITJ1.01 Matemaruka: airedpa M HAYAJIA MATEMATHYECKOTO AHAJIM3a, reomMeTpus
A cnienuanbHocT 21.02.05 3eMeTbHO-UMYIIeCTBEHHbIE OTHOULIEHHS

PaBouas nporpamma yueOHOH aucumnauub [1J1.01 Matemaruka: anrebpa u
Ha4ana  mMaTemMaTM4eckoro aanusa, FCOMETpUs  paspaboTaHa Ans  cTyaeHToB
CHCUHANBLHOCTH CpeaHero npogeccHoHanbHOro obpasosanus (manee CI10) 21.02.05
3eMebHO-UMYIIeCTBEHHbIe OTHOLICHHUS  HAa  OCHOBE  MPHUMEPHOI] nporpammbl
00wweobpasosatenbHO¥ yueOHOH nucumnamubl  «Martemartuka: anrebpa W Havana
MaTEMaTHYECKOro aHaiW3a; reomMeTpHs» A npoeccHoHanbHbIX  06pa3oBaTeNbHbIX
OpraHu3auMi, peKOMEHA0BAHHO! QenepalbHbIM  rOCYAAPCTBEHHBIM ABTOHOMHbBIM
yupexknennem «DenepanbHblil MHCTUTYT pasBuTHs oOpasoBanusy (OIAY «DHPO») B
Ka4CCTBE NPUMEPHOH MNporpaMMbl A peanusalmi  OCHOBHOJ npoeccHoHanbHOI
obpasosatenbHol nporpammel CITO  na 0ase ocHOBHOro 0o6uiero oOpasoBaHus ¢
NMoJydeHHeM cpeaHero obuiero o6pa3oBanmus. [Mporokon Ne3 or 21 wions 2015r,
PeructpaunonHmiii HOMEP peuensnn 377 ot 23 mions 2015r. IAY «DUPOy,

YuebHas aucumnamna [17.01 Matemaruka: anreGpa u Hauana MaTeMaTHYeCKOro
aHajM3a, reomeTpus usyuaercs B umkie Ol 00Leo6pasoBaTebHON NOArOTOBKH
yuebHoro nnana OIIOIT CIIO B wacTy npoQuibHbIX  gucunnann [1]], OGyuyenue
MpOBOAKMTCA Ha 0ase OCHOBHOroO 06LIEro 00pa3soBaHus W HaueneHO Ha nosyyeHue
cpeaHero obwero obpasopanus. PaGouas flporpamMma cocTasiieHa 449 O4HON (opmbl
o0yueHus,

Pabouas nporpamma yueGHoi aucumnimme COCTaBJIEHA JIOTMYHO, CTPYKTypa
AMCLIMIIIMHEL COOTBETCTBYET MPHHLUMIY eaMHCTBA TCOPETHYECKOrO W MPaKTHYECKOro
00yueHHs, pasfienbl BbIAECHB AMAAKTHYECKH uenecoodbpasHo. [locnenosatenbHocTs
TEM, TIPEANAraeMbIX K M3y4eHHIO, HAMpaBleHa HA KauyecTBEeHHOE YCBOEHHE y4eGHOro
MaTepuana. Buabl caMocTosTeNbHbBIX paboT no3BoAAIOT 06OGWMTL W yrinyOure
M3y4aeMblli MaTepuan W HanpaBieHbl Ha 3aKpeMnICHHE YMEHHUs MOMCKA, HAKOIUIEHUS W
00paboTku HHpopMaLmH.

Cucrema 3HauWil M ymenwii, sanoeHHas B coaepxkaHuu, crocoberByer
NPHOOPETEHHIO MPAKTHUECKOrO OMbITa U COOTBETCTBYET TpeOOBaHHAM K pe3yiabTaTam
OCBOCHHA npeameTa. [lacnopt nporpammbl 060cHOBaHHO 1 NoHO OTpakaeT coaeprkaHue
AMCLHTITMHBL, €€ POJIb U MECTO B NMOATOTOBKE CrELMaINCTa CPEAHEro 3BEHA, pacKphbIBaeT
LM M 3324 yueOHOI aucumniniel. OnpeneneHp TPeOOBAHHUS K YMEHUSIM M 3HAHHSM
CTYAEHTOB.

Ilporpamma paccumrana ma 372 uaca. Temaruuecknii nnan u colepkaHue
yueOHOH  aucUMNINHBI PACKPLIBACT  MOC/ENOBATENLHOCT  MPOXOKAEHHS — Tewm.
COOTBETCTBYET TEMaTHYECKOMY MJaHy M pacnpefeneHnio  vacoB. B nporpamme
onpeneneHsl hopma npoBeaeHHs, LeH, 3a1aun Y4eOHOH AMCUMIIMHLI, MpeacTaBieHbl
00s3aTebHbIE OPMBI OTUETHOCTH. PeanusoBanel aupaktryeckue NpUHLMIIBI 00yYeHus:
UCTIOCTHOCTD, CTPYKTYPHOCTb; OTPa)KeHa B3aUMOCBS3L MEXKAY OTAC/IbHBIMH d€eMEHTaMH
CTPYKTYpBI.

W3yuenne nanmoit mucumnnumel cnocobeTByeT Sh(HEKTUBHON M KaueCTBEHHON
NOArOTOBKE CTYAEHTOB.

[epeuens pexomenayemoii ocHoBHOM 1 AOMOJIHHTEIBHON IUTEpaTyphl BK/IIOYAET
O0LUENOCTYNHbIE MCTOYHHMKH, M3JlaHHBIC B rocienHee BpeMs (He nosaHee S ner).
[Tepeuncnennpie HHTepHeT-pecypebl akTyanbHbl 1 AOCTOBEPHBI.

PaspaGotannas nporpamma yueOHo#H aucunnaunel IM1.01 Matemaruka: anreGpa
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M HavyaJa MaTeéMaTHyeCcKkoro aHaun3a, FCOMETPUS MOXKET ObITh PEKOMEHaO0BaHa s

HCIOIb30BaHKA B yuyeGHOM mpouecce MpH NOAroToBKe no cneunansHoctn  21.02.05
3eMeNbHO-uMYIIeCTBeHHble OTHOUICHHS.

YuuTe b MaTeEMaTHKH BbicILEH KaTeropmu
MBOY «COLL Ne2 um. X.51. Beperaps», ¢ UYybur
r. Anbirenck

Cycanna XacaHoBHa




