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1. ITACIIOPT PABOYEM INPOT'PAMMBI YUEBHOM JIUCHUTLTAHBI

1.1.06aacTh NpUMeHEHUS POTPAMMbI

PaGouass mporpamMMa IUCHMILIMHBI «MaremaTuka: anrebpa W Hadaja
MaTEMaTHYECKOI0  aHaju3a, TI'eOMETpHs»  paspaboTaHa Ui CTYJCHTOB
CHEIHAILHOCTH CpeaHero npodeccruonaabHoro oopasopanus (mamee CI1I0) 21.02.0
[IpuknagHas reojie3usi HA OCHOBE MPUMEPHOM IporpaMmbl 00IIe00pa30BaTEILHOM
yueOHOM TUCHIUIUIMHBI «MaTteMaTrka: anredpa 1 Hadaiaa MaTeMaTUYeCKOTO aHAIN3a;
reoMeTpus» sl 1Ipo(ecCHOHANBHBIX  00pa3oBaTeNbHBIX  OpPraHHU3AIH,
pexomeHioBaHHONW dDenepalibHbIM TOCYAAPCTBEHHBIM aBTOHOMHBIM YUYpPEKICHHUEM
«DenepalbHBIE UHCTUTYT pa3BuTHs oOpazoBaHus» (PI'AY «DUPO») B xauectse
OpPUMEpPHOW  TpOTpaMMbl Al peanu3ali  OCHOBHOM  mpodecCHOHambHOU
obpazoBarensHoit mporpammbl CIIO Ha 06a3e OCHOBHOTO 00IIeTro OOpa30BaHUS C
MOJIy4eHHEeM cpefaHero oomero obpasoBanus. [Iporokon Ne3 ot 21 wmrons 201%F.
Peructpanmonnsiit Homep penensuu 3770t 23 utoinsa 2015, DI'AY «DUPO».

1.2.MecTto yuyeOHO# JUCHUILIUHBI B CTPYKTYpe NMPOrpaMMbl MOATr0TOBKH
CIEeIHAINCTOB CPeHEro 3BeHa:

VYyebnas aucrurummaa «Marematnka: anreOpa W Hadajga MaTEMaTHYECKOTO
aHanMM3a, TEOMETPUS» H3y4daeTcs B IHKJIE O0O0Ieo0pa3oBaTebHBIX AUCITUIUINH,
dbopmupyemMbIX K3 00s3aTeabHbIX NpeaMeTHbIx obsactert ®I'OC cpennero oOiero
obpazoBanusi, jis cnenuaiabHoctd 21.02.08 [lpuknagnas reoxesus. M3ydenue
mucuurinHbl [171.01 Marematuka: anreOpa M Havalla MaTEMaTHYECKOTO aHaJIN3a,
reoMeTpusi HeoO0XOoauMO il OCBOeHMs mnochenyromet aucuumumasl  EH.01
Maremaruka.

1.3.1lesu ¥ 3a1a4M y4eOHOIl TUCHUIINHBI — TPeOOBAHUSI K Pe3yIbTaTaM 0CBOEHMHsI
AMCHMILTHHBI:

Lens puctummmebl (HOPMUPOBAHWE TMPEACTABICHUH O MaTeMaTHKe Kak
YHUBEPCAITBHOM SI3bIKE HAYKH, CPEACTBE MOJCIMPOBAHUS SBICHUN U MPOIIECCOB, 00
UJESX U METOJaX MaTEeMAaTHKH.

3agauu TUCIUIIINHBI:

— OBJIQJICHHE MATEMAaTUYECKUMH 3HAHUSIMHU U YMEHUSIMH, HEOOXOJAUMBIMU B
MOBCEHEBHOM KU3HU, JJI U3yYEHHUS CMEKHBIX €CTECTBEHHOHAYYHBIX AUCIIUIUIMH HA
0a30BOM ypOBHE U JHUCUUIUIUH MPOPECCHOHATBHOIO MLHMKIA; I [OJy4YeHUs
oOpa3oBaHusi B 00JacTsAX, HE TpeOYWIMX YriayOJeHHOM MaTeMaTH4eCKOM
MOTOTOBKH,

— Pa3BHUTHE JIOTMYECKOTO MBIIUICHUS, MPOCTPAHCTBEHHOTO BOOOpaXKeHUS,
QITOPUTMHUYECKONW KYJIbTYPhl, KPUTUYHOCTH MBIIIJIEHUS HAa YPOBHE, HEOOXOIUMOM
1t Oyaymedt mpodecCuoHaNTbHOM AESITEIbHOCTH,

— BOCIIUTAaHUE CPEICTBAMU MATEMATUKHU KYyJIbTYpbl JUYHOCTH, MOHUMAaHUS
3HQUUMOCTH MATEMATUKU JJI HAayYHO-TEXHUYECKOTO Mporpecca, OTHOILIEHUS K
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MaTeMaTHKe, KaK K 4YacTh OOIIEUYeTOBEYECKON KyNbTypbl 4epe3 3HAKOMCTBO C
UCTOpUEH MaTeMaTHKH;

— pacumMpeHue U CUCTeMaTH3alHsi OOLIMX CBEIEHUH O (QYHKUHUAX, U3yUYEHUE
HOBBIX KJIACCOB JIEMEHTAPHBIX ()YHKIIHIA;

— paculMpeHHe€ U COBEPILIEHCTBOBAaHME MAaTEMaTHYECKOro  ammapaTa,
c(hOpMHUPOBAHHOTO B OCHOBHOM LIKOJIE;

— O3HAKOMJIEHHE C JJIeMEeHTaMu au@epeHnanbHOr0 HUCUHUCICHHUS Kak
anmapaTroM uccieqoBaHus GYHKIUN, pelIeHus MPUKIaIHbIX 3a/1a4;

— UW3yYeHUE CBOMCTB MPOCTPAHCTBEHHBIX Tel, (OPMUPOBAHHE YMEHHUS
OPUMEHSTH 3TH CBOIMCTBA ISl PELIeHUs NPAKTUYECKUX 3a/1a4;

— pacumpeHue u yriyOJaeHHe MpeCTaBiICHU O MaTeMaTHKe Kak AJIEMEHTE
YeJIOBEYECKON KyIbTYpPbl, O IPUMEHEHUH €€ B MPAKTHUKE;

— COBEpILECHCTBOBAHUE WHTEIUIEKTyaIbHBIX M PEUYEBbIX YMEHUU IyTeM
Pa3BUTHS IOTHYECKOTO MBIIUICHHUS, 000TraleHle MaTeMaTHIECKOTO SI3bIKA.

1.4TlepeveHb IUIAHUPYEMBIX Pe3yJILTATOB 00y4eHHSs 110 TUCHHUILIHHE (epevyeHb
dhopMHUpyeMbIX KOMIIETEHIIHIi)

OcBoeHue cofepaHusi y4eOHOM IUCHHUIUIMHBI «Maremaruka: anredpa u
Havaja MaTeMaTHYeCKOro aHalu3a, TeOMeTpHus» O0eCleYruBaeT JOCTHKEHUE
00yJaronUMuUCs CIEAYIOIINX pPe3yibmamaos.

JIUYHOCMHDBIX.

— chOpPMHPOBAHHOCTh TPEICTABICHUH O MAaTEMaTHUKE KaK YHUBEPCAJIHLHOM
SI3BIKE

— HAyKH, CPEJICTBE MOJACIUPOBAHUS SIBICHHUI U MPOIIECCOB, UIESIX U METOIaX
MaTEeMaTHKH,

— TIOHMMaHWE 3HAYMMOCTH MAaTEMaTUKH JUIsl  HAyYHO-TEXHUYECKOTO
nporpecca, CPOPMHUPOBAHHOCTh OTHOIICHUS K MaTEeMaTHKE Kak K 4YacTH
0011eYeI0BEUECKON KYJIbTYPhI Yepe3 3HAKOMCTBO C HCTOPHEH Pa3BUTHUS MaTEMAaTHUKH,
ABOJTIOIIMEN MATEMATUYECKUX UIEH,

— Ppa3BUTHEC JIOTHYECKOTO MBIIIJICHUS, MPOCTPAHCTBEHHOTO BOOOPaKCHMS,
AITOPUTMHYECKOHW KYJIBTYPhI, KPUTHUYHOCTH MBIILIICHUS HA YPOBHE, HEOOXOJIMMOM
U1t Oymymier mpoeCCUOHANTBHON NESITEIIbHOCTH, JIJISl POJAODKCHHST 00pa30BaHUs U
caMo00pa30BaHus;

— OBJIAJICHWE MATEeMAaTHYECKUMU 3HAHUSIMHU M YMEHUSMH, HEOOXOIUMBIMU B
MTOBCEHEBHOM KU3HH, JIIT OCBOCHHS CMEKHBIX €CTECTBCHHO-HAYYHBIX JUCITUILUIHH
JTUCITUTIINH MPOQGECCHOHAIBHOTO ITUKIIA, JIJIS TOJydYeHuss 00pa3oBaHMs B 00JIACTSX,
He TpeOyroIuX yriyOJeHHOW MaTeMaTUYeCKON MOITOTOBKH;

— TOTOBHOCTH M CIOCOOHOCTh K O0Opa3oBaHHWIO, B TOM  4YHCIEC
caM000pa30BaHMUIO, HAa TPOTHKEHWH BCEUW JKU3HU; CO3HATEIHLHOE OTHOIICHUE K



HEMPEPHIBHOMY OOpPa30BaHUI0 KaK YCIOBUIO YCHEITHOW MPO(PECCHOHATLHON W
0O0IIIECTBEHHOH JIEATEILHOCTH,

— TOTOBHOCTb U CIIOCOOHOCTb K CaMOCTOSITEIbHOW TBOPYECKOW U
OTBETCTBEHHOH JIESTEIHLHOCTH,

— TOTOBHOCTh K KOJUICKTUBHOHM paboOTe, COTPYIHUUYECTBY CO CBEPCTHUKAMU B
00pa3oBaTenbHOM, OOIIECTBEHHO MOJIE3HOH, YIeOHO-UCCIEN0BATETLCKON, TPOCKTHON
U IPYTUX BHJIAX JIEATCIHHOCTH;

— OTHONIICHHWE K TPO(PECCHOHATLHON MACATCIBPHOCTH KaK BO3MOXKHOCTH
yqacTus B pereHnn JINYHBIX, 0OIIIECTBEHHBIX, TOCYJapCTBEHHBIX,
00IIIeHAITMOHATIBHBIX MPOOJIEM;

Memanpedmemubtx:

— YMEHHE CaMOCTOSITEIIbHO OMPEACNSITh LETN NEATeTLHOCTH U COCTABIISATH
IUTAHBI  JIEATEJIBPHOCTH; CaMOCTOSATEIBHO OCYIIECTBISATh, KOHTPOJIUPOBATH U
KOPPEKTUPOBATh JACATEIBHOCTD;, WCIOJB30BaTh BCE BO3MOXHBIE PECYPCHI IS
JOCTIDKECHUSI TIOCTABIICHHBIX IEJIEH W Pean3alliy MJIaHOB JACSITEIBHOCTH; BHIOUPATH
YCTIEIIHBIC CTPATETUN B PA3INYHBIX CUTYAIHSIX;

— yMEHHE TPOAYKTHBHO OOMIaThCI W B3aMMOJIEHCTBOBATH B IPOIECCe
COBMECTHOH JESTEIIbHOCTH, YIUTHIBAThH MO3UIUHU APYTUX YUACTHUKOB JEATEIBHOCTH,
s dek- THBHO pazpenaTh KOH(IIUKTHI,

— BJQJICHWE HaBBIKAMHM I[IO3HABATEILHOHM, Y4YeOHO-MCCIIEIOBATEILCKON H
MPOCKTHOW JCSATENBHOCTH, HABBIKAMU pa3pelIeHus TPoOIeM; CIIOCOOHOCTh W
TOTOBHOCTh K CaMOCTOSTEIIFHOMY IMOMCKY METOJIOB PEIICHUs MPAaKTHYECKUX 3ajad,
MPUMEHEHUIO PA3IMYHBIX METO/IOB ITO3HAHMS,

— TOTOBHOCTH M CIOCOOHOCTh K CaMOCTOATEIHLHOM WH(GOPMAIIMOHHO-
MO3HABATEIILHON JEATEIHbHOCTH, BKIIOUAs YMEHHUE OPHUEHTHUPOBATHCS B PA3TMUHBIX
UCTOYHUKAX HWHPOpPMAIUM, KPUTUYECKH OICHWBATh M  HHTEPIPETUPOBATH
uH(OPMAITHIO, TIO- TyYaeMYyI0 U3 Pa3IMYHbIX HCTOYHUKOB;

— BJAJICHUE S3BIKOBBIMH CPEJICTBAMH. YMEHHE SICHO, JIOTUYHO U TOYHO
u3JlaraTh CBOIO TOUKY 3PEHHUS, UCIIOIh30BaTh aJICKBATHBIC S3BIKOBBIC CPEICTRA,

— BIJIAJICHUE HaBBIKAMU TIO3HABATEILHOW pEQIIEKCMH KaK OCO3HAHUS
COBEpIIaeMbIX JCHCTBHH M MBICIUTENBHBIX TIPOIECCOB, WX pE3yJbTaTOB U
OCHOBAHMH, TPAHUI] CBOETO 3HAHUS W HE3HAHWS, HOBBIX IMO3HABATENIbHBIX 3a7a4 W
CPENCTB IJIsl UX TOCTHKCHHUS,

— IeNeyCTPEeMIIEHHOCTh B TOWCKaX W  TPHUHITHA  PEIICHUH,
CO00pa3UTENHbHOCTh M MHTYUIUS, PAa3BUTOCTh MPOCTPAHCTBEHHBIX MPEICTABICHUM,
CIIOCOOHOCTH BOCTIPUHUMATH KPAacOTy U TAPMOHHUIO MUPA,

npeomemHuuix:



— c(OpMHUPOBAHHOCTh NPEJICTAaBICHUH O MaTeMaTHUKE KaK 4acTH MHUPOBOH
KyJbTYpbl 1 MECTE€ MaTEeMAaTUKH B COBPEMEHHOM I[UBMIIM3AINH, CIIOCO0AX OMHMCAHUs
SBJIEHUN PEAJIbHOTO MHpA HA MATEMAaTUYECKOM SI3BIKE;

— c(OpPMHUPOBAHHOCTh MPEACTABICHUH O MAaTEMaTHYECKMX MOHATHAX Kak
BRXHEUIINX MAaTEMaTUYECKUX MOJEINAX, IO3BOJISIOIIMX ONMCBHIBATh M H3y4daTb
pa3Hble MPOLECCHl W SBJIEHUSA; IIOHMMAaHUE BO3MOKHOCTH aKCHOMAaTHYECKOTO
IOCTPOEHHUS MaTEMATUUYECKUX TEOPUH;

— BJAJCHHME METOJAaMH JI0KA3aTEJIbCTB M aJITOPUTMOB PEUICHUS, YMEHUE UX
IIpUME- HSTh, IPOBOJUTH TOKA3aTEIIbHBIC PACCYKACHUS B X0/1€ PEIICHU 3a/1a4,;

— BJAJACHHWE CTAHJAPTHBIMM INPHUEMAMM PELICHUS PAUUOHAIBHBIX W
UPPALMOHAIBHBIX, TOKA3aTEJIbHbIX, CTENEHHbBIX, TPUTOHOMETPUYECKUX YPaBHEHUH U
HEPABEHCTB, UX CUCTEM;

— HCIOJIb30BAaHUE TOTOBBIX KOMIIBIOTEPHBIX IPOTPAMM, B TOM YHCIE IS
MOMCKA ITyTH PELIEHUS U WUTIOCTPALUU PELICHNS] YPABHEHUU U HEPABEHCTB;

— CcQOpMHPOBAHHOCTb  MPEACTABICHUHM 00  OCHOBHBIX  IOHATHAX
MaTEMaTUYECKOr0 aHaJM3a M UX CBOMCTBAaX, BJIAJICHHE YMEHHEM XapaKTepU30BaTh
noBesneHre (PYHKUIUH, UCTIOIb30BaHUE TIOMYYEHHBIX 3HAHUH I OMUCAHUS U aHaIIn3a
peanbHbIX 3aBUCUMOCTEMN;

— BJIQJICHUE OCHOBHBIMM IIOHATHSMH O IUIOCKUX M HPOCTPAHCTBEHHBIX
reOMEeTPUUYECKUX (PUrypax, UX OCHOBHBIX CBOHUCTBAX;

— cOpMHUPOBAHHOCTh YMEHHMsI paclo3HaBaThb I€OMETpUUecKHe (Urypsl Ha
YyepTekax, MOJEISAX U B PEaIbHOM MHUPE;

— IPUMEHEHHUE U3YYEHHBIX CBOMCTB I€OMETpHuUecKux (uryp u Ghopmyn amis
pelIeHUs TEOMETPUYECKUX 3aa4 U 3a/1a4 C IIPAKTUYECKUM COACPIKAHUEM;

— cOpMHUPOBAHHOCTH MPEACTABICHUH O MPOIECCaX U SIBICHUAX, UMEIOIINX
BEPOSITHOCTHBIM XapaKTEp, CTaTUCTUYECKUX 3aKOHOMEPHOCTSIX B PEATLHOM MUPE,
OCHOBHBIX NOHATHAX 3JIEMEHTAPHON TEOPUU BEPOSITHOCTEH;

— YMEHUH HaXOJWUThb U OLIEHUBATh BEPOATHOCTH HACTYIUICHUS COOBITUH B
IPOCTEUIINX MPAKTUYECKUX CUTYyalUsIX U OCHOBHBIE XapPAKTEPUCTUKU CIIy4aWHBIX
BEJINYMH,;

— BJIQJICHUE HABBIKAMM MCIIOJIB30BAHUS IOTOBBIX KOMIIBIOTEPHBIX MPOrPaMM
IIPU pELICHUN 3a]1a4.



2. CTPYKTYPA U COJIEP)KAHUE YYEFHOM JUCIUILINHBI

2.1.00beM y4eOHO# JUCHMILIMHBI U BUAbI Y4eOHOii padoThl

Buja yueOHoii padoThl

Konuuecmeo uacoe

MaxkcumajibHasi yueOHas Harpy3ka (Bcero) 372
Oobs3aTesqbHast ayJauTopHasi yueOHast 248
Harpy3ka (Bcero)
B TOM YHCIIE!
3aHATHSA JIEKIIMOHHOT'O THUIIA 124
IPAKTUYECKHE 3aHSITHSI 124
CamocrosiTeJibHast padoTa o0yuyarlinerocs 110
(Bcero)
B TOM YHCIIE:
BHeaynuTopHas camocTosiTeNibHas paboTa 110
Koncynpranuu 14

Ilpomesrcymounasa ammecmayus 6 ghopme:

1 cemecTp —dK3ameH
2 ceMecTp -— dK3aMeH

. Bcero CemecTpbl
Bun yuebHoIi paboThI HACOR 1 >

YueOHasi Harpy3ka (Bcero) 372 96 276
AyauTopHbIe 3aHsTHS (BCEro) 248 64 184
B Tom uncne:
3aHATHUS JIEKIIHOHHOI'O TUIIA 124 32 92
NpaKkTUYeCKue 3aHATUS (TPAKTUKYMBI) 124 32 92
n1a00paTOpHBIC 3aHATHUS -
CamocTosiTeJibHasi padora (Bcero) 110 24 86
B TOM YHCJIEC:
Kypcosas paboma - - -
Pechepam 20 8 12
Camocmosmenvras 6Heayoumopuas paboma 6 euoe
OOMAWHUX NPAKMUYECKUX 3A0AHULl, UHOUBUOYATbHBIX

. 90 16 74
3a0anuil, CamMOCMOAMENbHO20 NO0OOpaA U  U3YUEHUs.
OONOTHUMENILHO20 MEOPEeMU1ecK020 Mamepuaid
Koncynbranum 14 8 6
[TpomexxyTounast arrectanus (3x3amen/3adet/nud.3ader) 9K3aMEH | 9K3aMeH
OO6mmias TpyJI0EeMKOCTh 372 96 276




2.2 CTpyKTYypa IMCUHUIIUHBI:

KoJsin4yecTBO ayIMTOPHBIX YacOB Camocrosi-
TeJIbHasl
padora
HaHMEHOBAHHE PA3CIOB Teoperu- | IIpakTHyec- | 00y4aromerocs
Bcero | 4eckoe KHe (uac.)
o0yueHuHe 3aHATHSA (B T.u.
KOHCYJILTALMH)
2 3 4 5 6
Brenenue 2 2 - -
Anrebpa 36 14 22 20
VYpaBHeHUs U HEpaBEHCTBA 40 24 16 10
OCHOBBI TPUTOHOMETPUH 32 16 16 10
OYHKIINH, UX CBOWCTBA U rpa@uKu 18 8 10 10
Hayana maremaTnueckoro aHannsa 32 16 16 10
Kombunaropuka, cratuctuka u Teopus | 24 12 12 20
BEPOSTHOCTEM
['eomeTpus 64 32 32 30
Koncynpranun 14
Bcero no nucuuminne 248 124 124 124
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2.3. TemaTnyeckuii njiaH U copep:KkaHue Y4eOHO JUCIIUIINHBI

HaumenoBanue pasgesnoB n | Cogepskanue yueOHOro MaTepuasa, jaboparopHble padoThl H IPaKTHYeCKUe 3aHATHSA, | O0beM Yposens
TeM caMoCTosiTeJIbHAsI padoTa 00y4aroIMXcst 4acoB ocngelm
1 2 3 4
Beenenue Coaeprxanue yueOHOro MaTepuaa
Matemaruka B Hayke, TEXHUKE, SKOHOMUKE, HH()OPMALIMOHHBIX TEXHOJOTHUSAX U 2
HpaKTHHGCKOﬁ ACATCIIbHOCTH. HCJII/I " 3a1a41 U3YyUYCHUS MATCMATHUKU ITPU OCBOCHUUN
npodeccuit CI10 u cnermansHocTeit CI1O
Paznen 1. Auredpa 56
Tema 1.1 Passutue nonarus o | Comep:kanue yuedHOro MaTepuasa 2 1
qnucie [{esible 1 panroHaNIbHBIE Ynciia. [[eiCTBUTENbHBIC YUCTIA.
Conep:xanue yueOHOro MaTepuasa 5 1
[TpuOnmxeHHbIE BBIYMCIICHUS.
IIpakTuyeckue 3aHATHS:
Apudmernueckue AeCTBUS HAJl YMCIaMH, HaX0KACHUE MPUOIMKEHHBIX 3HAYCHUI 2 2
BEJIMYMH U TIOTPEIIHOCTEN BRIYMCACHH (a0OCOTIOTHON M OTHOCHTEIILHOM), CPaBHEHUE
YHUCJIOBBIX BBIPAKECHUU
IIpakTnyeckue 3aHATHS:
Apudmernueckue AeCTBHS HAJl YUCIaMH, HaXO0KACHUE MPUOIMKEHHBIX 3HAYCHUI
BEJIMYMH U TIOTPEIIHOCTEN BRIYMCACHH (a0COTIOTHON M OTHOCHTEIILHOM), CPaBHEHUE 2 2
YHCIIOBBIX BBIPAKEHUM
Conep:xanue yueOHOro MaTepuasa 5 1
KommiekcHble uncna.
Tema 1.2. KopHu, cTeneHu u Conep:kanue y4eOHOIro MaTepuasia
Jorapugmsi Kophu u crenenn. Kopau HaTypaJbHOW CTENIEHH U3 YHCIIA U UX CBOMCTBA. 2 1
IIpakTHYeckHe 3aHATHA: 5 5

Beluncnenne u cpaBHeHUE KOpHEW. BblnosiHeHHe pacdeTroB ¢ paaukainamu. Pemenue
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UPPALMOHAIIBHBIX YPABHEHUN.

Conep:xanue yueOHOro MaTepuasa
CreneHu ¢ palMOHAIBHBIMM IMOKAa3aTeNsIMUA, UX CBOMCTBA. CTENEHHM C JEHCTBUTEIbHBIMU
nokazareiisiMi. CBOMCTBA CTENEHU C JEHCTBUTEILHEBIM IIOKA3aTEIIEM

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

IIpakTnyeckue 3aHATHS:
Pemenue nokasarenbHbIX ypaBHEHUM. PellleHne npukiIaaHbixX 3a1a4d

Conep:kanue y4eOHOIro MaTepuasa

Jlorapudwm. Jlorapudm gucna. OCHOBHOE ToTapupMUIECKOE TOKACCTBO. JlecaTuaHbIe 1
HaTypaibHble Jorapudm. [IpaBuna nevictuii ¢ morapudmamu. [lepexom k HoBomy
OCHOBAHUIO

IIpakTHYeckHe 3aHATHA:
Haxosxnenne 3HaueHuit Toraprdma mo mpou3BoI-HOMY OCHOBaHHUIO. [lepexoa oT oHOTO
OCHOBAHMS K JPYTOMY.

IIpakTuyeckue 3aHATHS:
Brruuciienue u cpaBHeHue Jorapudpma

IIpakTuyeckue 3aHATHS:
JlorapugmupoBaHue 1 MOTEHIIUPOBAHNE BBIPAKEHHH.
Pemenue norapudpMmuuecknx ypaBHEHUN

IIpakTHYeckHe 3aHATHA:
Pemenue norapudMmuuecknx ypaBHEHUN

Conep:xkanue y4eOHOro MaTepuasa

[TpeoOpa3oBanue anredpandeckux BoipaxeHui. [IpeoOpazoBanue parmoHaIbHBIX,
MPPALMOHAIBHBIX CTENCHHBIX, TOKA3aTEIbHBIX U JIOTapU(PMHUIECCKUX BBIPAKCHUI

IIpakTHYeckHe 3aHATHA:
[TpuGnnKeHHbIe BBIUMCIICHUS U PELICHHs IPUKJIIAJIHbIX 33134

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

CamocTrosiTesqibHasi padora:
BBITIOJIHEHHE JIOMAITHUX 3aJaHuil no paszneny 1

20
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IIpumepHasi TeMaTHKa BHEAYIUTOPHOI CAMOCTOSITEJIbHOM PadoThI
Hanwucanue pedepatos:

HenpepsiBabIC 1p0oOH

IlpuMeHeHne CJI0KHBIX MPOIEHTOB B pacyerax

Pa3znen 2. YpaBHeHus u
HepaBeHCTBA

50

Tema 2.1 VYpaBHeHus u
CUCTEMBI YPaBHEHUU

Conep:xanue yueOHOro MaTepuasa

VYpaBHeHUs U CUCTEMBI ypaBHEHUH. PaliiioHanbHble, UppallMoOHaIbHbIE, TOKa3aTeIbHbIE U
TPUTOHOMETPUYECKUE YPABHEHUS U CUCTEMBI.

Conep:kanue y4eOHOro MaTepuasia
VYpaBHEeHUs U CUCTEMBI ypaBHEHUH. PaliioHanbHble, HppallMOHaIbHbIE, TOKAa3aTeIbHbIE U
TPUTOHOMETPUYECKHE YPABHEHHUS U CUCTEMBI.

Conep:kanue y4eOHOro MaTepuasa
YpaBHEHHUs U CUCTEMBI ypaBHEHUN. PalinoHanbHble, HPPALMOHAIBHBIC, I0KA3aTEIbHBIEC U
TPUTOHOMCTPHUYCCKUC YPABHCHUA U CUCTCMBI.

Conep:xanue yueOHOro MaTepuasa
VYpaBHEHUS U CUCTEMBI ypaBHEHHIA. ParimoHampHble, HppalioHaIbHBIC, ITOKA3aTeNIbHBIC U
TPUTOHOMETPHYECKUE YPABHEHHS U CHCTEMBI.

Conep:xkanue y4eOHOro MaTepuasa
OCHOBHBIE TIPUEMBI UX pelieHHs (pa3ioKeHHe Ha MHOKUTEIIH, BBEICHHE HOBBIX
HEHM3BECTHBIX, ITOJICTAHOBKA, TPa)UIECKUIl METO)

Conep:xanue yueOHOro MaTepuasa
OcHOBHEIE IMPUCMBI UX PCHICHUSA (pasnomeHHe Ha MHO>KHUTCIIU, BBEACHNUEC HOBbBIX
HEHM3BECTHBIX, MOJICTAHOBKA, TPa)UIECKUil METO)

Conep:xkanue y4yeOHOro MaTepuasa
OCHOBHBIE TIPUEMBI UX pelieHus (Pa3IoKeHHE Ha MHOKUTEIH, BBEICHHE HOBBIX
HEHM3BECTHBIX, MOJICTAHOBKA, Tpa)UIECKUil METO)

Conep:xanue yueOHOro MaTepuasa
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PaBHOCWJIBHOCTH ypaBHEHUI, HEPABEHCTB, CUCTEM

IIpakTuyeckue 3aHATHS:

Kophuu ypaBHenuii. PaBHocuiabHOCTh ypaBHeHHi. [IpeoOpa3oBane ypaBHEHHH 2
IIpakTuyeckue 3aHATHS: 2
OCHOBHBIE IPUEMBI PELIEHNS] YPABHEHUN
IIpakTHYeckHe 3aHATHA: 5
Pewenue cucreM ypaBHEHUN
IIpakTuyeckue 3aHATHS: 5
Pemenue cucrem ypaBHEHU

Tema 2.2 HepaBeHncTtBa Coaep:xaHue yueOHOro MaTepuasa
PanmonanbsHble, nppalMoHalbHbIe, TOKA3aTeIbHbIE U TPUTOHOMETPUUECKHE HEPABEHCTBA. 2
OCHOBHBIE IPUEMBI UX PELICHUS
Conep:xanue yueOHOro MaTepuasa
PaI_[I/IOHaJIBHBIe, HppalMOHAJIbHBIC, TTOKA3aTCIIbHBIC U TPUTOHOMCTPHUYCCKUC HCPABCHCTBA. 2
OCHOBHBIE IPUEMBI UX PELICHUS
Conep:kanue y4yeOHOro MaTepuasa
PanmonaneHble, uppalMoHalbHbIE, MOKa3aTeNbHbIE U TPUTOHOMETPUYECKHE HEPaBEHCTBA. 2
OcCHOBHbIE PUEMBI UX PELICHUS
Conep:xanue yueOHOro MaTepuasa
PanmonaneHble, nppalmoHaibHbIe, TOKa3aTeIbHbIE U TPUTOHOMETPUUECKHE HEPABEHCTBA. 2
OCHOBHBIE IPUEMBI UX PELICHUS
IIpakTuyeckue 3aHATHS: 5
Hcnonb3oBaHue cBOMCTB U rpadukoB PYHKIMMA U1 pellieHUs] ypaBHEHUN 1 HEPABEHCTB
IIpakTHYeckHe 3aHATHA: 2
Hcnons3oBanne cBOMCTB U rpaduKkoB GYHKIIUN TSI peNICHUsT YPaBHEHUN U HEPABEHCTB
KounTposabHas pagora Ne 2. «<YpaBHeHUs] H HEPABEHCTBA» 2
CamocrosiTesibHast padoTa
BBITIOJTHEHUE IOMAIIHUX 3a/IaHui TI0 pa3zeny 2 10

IIpumepHasi TeMaTHKa BHeaAyAUTOPHOI CaMOCTOSITeIbHOI padoThl
Harmmcanne pedepatos:
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HccnenoBanue ypaBHEHUM U HEPABEHCTB C MapaMeTPOM

IIpakTHYeckHe 3aHATHA:

IIpuMeHEeHrEe MaTEMaTUYECKUX METOJOB JUIsl PELICHHs COAEP KATEIbHBIX 3a1a4 U3
pa3nuyHbIX 001acTel HayKN U MPaKTUKU. IHTepIipeTaus pe3yabTara, y4eT pealbHbIX
OTpaHUYCHUN

Pasznea 3. OcHOBBI
TPUTOHOMETPHH

42

Tema 3.1.OCHOBHBIE TTOHATHUS

Conep:xkanue y4eOHOro MaTepuasa

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

IIpakTuyeckue 3aHATHS:
PannanHbIll METOA U3MEPEHUS YITIOB BPALLICHNS U CBSA3b C IPaJyCHON MEpou

Tema 3.z OcHOBHEBIE
TPUTOHOMETPUYECKHE
TOXKIECTBA

Conep:xanue yueOHOro MaTepuasa
DopMyJIbl TPUBEICHUS

Conep:kanue y4yeOHOro MaTepuasa
@opMyuibl cnoxkeHus. Popmyssl yaABOeHUS. POPMyYIIBI IIOJIOBUHHOIO yIila

IIpakTuyeckue 3aHATHS:

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

IIpakTuyeckue 3aHATHS:

OCHOBHBIE TPUTOHOMETPUUECKUE TOXKIECTBA, (POPMYJIBI CIIOKEHHSI, YIBOCHHU,
[Ipeobpa3oBanus CyMMbl TPUTOHOMETPUYECKUX (QYHKLINN B TPOU3BEICHNUE,
npeoOpa3oBaHue MPOU3BEICHHS] TPUTOHOMETPHUECKUX (DYHKIIUN B CYMMY

Tema 3.Z I[IpeoGpazoBanust
MIPOCTEUILINX
TPUTOHOMETPHUECKUX
BBIPAKECHUM

Conep:xanue yueOHOro MaTepuasa
[TpeoOpa3oBaHue CyMMBI TPUTOHOMETPUYECKUX (PYHKIMI B TPOU3BEICHUE U IPOU3BEICHHE
B CyMMY

Conep:xkanue y4eOHOIro MaTepuasa
BhipakeHne TpUroHOMEeTprYecKuX (DYHKITHI Yepe3 TAaHTeHC OJOBUHHOTO apryMEHTa

IIpakTuyeckue 3aHATHS:
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OCHOBHBIE TPUTOHOMETPUYECKHE TOXKIECTBA, POPMYJIIBI CIIOKEHUS, YABOCHHUS,
[TpeoOpa3oBanusi CyMMBI TPUTOHOMETPUYECKUX (QYHKIUI B TPOU3BEICHHUE,
npeoOpa3oBaHre MPOU3BEICHUS] TPUTOHOMETPUUYECKUX (PYHKIINN B CyMMY

IIpakTHYeckHe 3aHATHA:
OCHOBHBIE TPUTOHOMETPUYECKUE TOXKIECTBA, (OPMYJIbI CIIOKEHHUS, YIBOCHHUH,

[TpeoOpa3oBanusi CyMMBI TPUTOHOMETPUYECKUX (QYHKIUI B TPOU3BEICHHE, 2
npeoOpa3oBaHue NPOU3BEICHHsI TPUTOHOMETPUUYECKUX QYHKIUN B CYMMY
Tema 3.4. Conep:kanue y4yeOHOro MaTepuasia 5
Tpuronomerpudeckue OOpatHble TPUTOHOMETpUYECKHE (PYHKIIMUA. APKCUHYC, apKKOCHHYC, aDKTAHT€HC
YPaBHCHHUA K HEPABCHCTBA IIpakTHYeckHe 3aHATHA: 2
OOpatHble TPUTOHOMETpUYECKHE (PYHKIIMU: QPKCUHYC, apKKOCHHYC, apKTaHI€HC
Conep:xkanue y4eOHOro MaTepuasa 2
IIpocreiire TPUroHOMETPUYECKUE YPABHEHUS
Conep:xanue yueOHOro MaTepuasa 5
[Ipocrelinme TPUrOHOMETPUYECKHE HEPABEHCTBA
IIpakTuyeckue 3aHATHS: 2
[Ipocreiilre TPUrOHOMETPUYECKUE YPABHEHUS U HEPABEHCTBA
KountpoJsbHas padora Ne 3. «OCHOBBI TPUTOHOMETPHU 2
CamocrosiTesibHas padora: 10
BBINOJIHEHUE JOMAIIHUX 3aJlaHui 1o pa3zaeny 3
Pa3znen 4. ®ynkumu, ux 28
CBOMCTBA M rpaduKn
Tema 4.1 ®ynkuuu. CsoiictBa | Conep:kaHue yueOHOro Mmarepuasa
¢ynknit. O6patHeie GyHKUMN | Dynkiun. O61acTh ONpeieleHHs 1 MHOKECTBO 3HAUEHHIR; rpaduK (QYHKIMH, TOCTPOSHUE 2
rpadukoB pyHKIMH, 3aJaHHBIX PA3THYHBIMH CIIOCOOAMHU
IIpakTHYecKkHe 3aHATHA:
ITpumepsl 3aBMCUMOCTEN MEXAY EPEMEHHBIMU B PEAJIbHBIX IPOLIECCaX U3 CMEXKHBIX 2
mucuumuiiH. Onpenenenue Gyukiuii. [Toctpoenne u ytenne rpagukoB QyHKIHIMA
Conep:xanue yueOHOro MaTepuasa
CgoiictBa ¢pyHKIIMH. MOHOTOHHOCTB, Y€THOCTh, HEYETHOCTh, OTPAaHUYEHHOCTD, 2

NEePUONYHOCTD. [IpOMeXyTKH BO3pacTaHus U YObIBaHHsI, HAaHOOJIbIIIEe M HAUMEHbIIIEE
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3HauYeHUs, TOUKH dKcTpemyMma. ['padudeckas untepnperanus. [Ipumeps! GyHKIIMOHATBHBIX
3aBHCHMOCTEH B pEabHBIX MMPOIIECCaX U SIBICHUSAX. ApUPMETHUECKHUE OTIepaIluU HAJl
bynkipsivu. Crioxnas yHkiwms (komnosuist). [ToHsTHE 0 HenmPephIBHOCTH QYHKITUH

IIpakTuyeckue 3aHATHS:

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

Conep:xanue yueOHOro MaTepuasa
OO6parnbie ¢ynkunu. OO6macTb ompenesieHUuss W 00JacTb HauyeHWH OOpaTHOM (QyHKIUH.
I'paduk oObpaTHOM HyHKIIHH

IIpakTuyeckue 3aHATHS:
O6patsbie GyHKIMH U UX Tpaduku. OOpaTHbIE TPUTOHOMETPUYECKHE (DYHKIHH

Tema 4.2. CrenieHHBIE,
MOKa3aTelbHbIE,
norapu(pMUIECKUE 1
TPUTOHOMETPHUYECKHE
dbyakuun. OOpaTHBIC
TPUTOHOMETpHYECKHe (PYHKIUU

Conep:xanue yueOHOro MaTepuasa

Onpenenenne (QyHkiumii, ux cBoiictBa u rpaduxu. IIpeoOpazoBanust TpaguKOB.
[TapannensHbIi MEPEHOC, CHUMMETPHUS OTHOCUTEIBHO OCEd KOOPJAWHAT WU CHUMMETPHUS
OTHOCHUTEJIBHO Hayaja KOOPJAUHAT, CAMMETPHUS OTHOCUTENIBHO NMPSAMOM Y = X, pacTsKEHHE
1 C)KaTue BOJb 0CEeH KOOpAMHAT

IIpakTnyeckue 3aHATHS:
ITpeoOpaszoBanue rpaduka QyHKIIH.

KoutpoabHnas padora Ne 4: «@DyHKIUM, MX CBOICTBA U rPapuKmn»

CamocrosiTesibHast padoTa

BBINOJIHEHUE JOMAIIIHUX 33aJaHui 1o paszzeny 4

IIpumepHasi TeMaTHKa BHeaAyAUTOPHOI CaMOCTOSITeIbHOI padoThl
Harmmucanne pedeparos:

CrnoxeHne rapMOHHYECKUX KoseOaHui

I'paduaeckoe perneHne ypaBHEHHI 1 HEPABEHCTB

10

Pasznen 5. Hauana
MaTEMATHYECKOI0 aHAJIN3a

42
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Tema 5.1.
[TocnenoBaTenbHOCTH.

Conep:xanue yueOHOro MaTepuasa
[TocnenoBarensaocTH. CrocoOBl 3alaHUS W CBOWCTBA YHCIOBBIX IIOCIEN0BATEIbHOCTEM.
Ilonsmue o npedene nocrnedosamenvrHocmu. Cywecmeosanue npeoeia MOHOMOHHOU
02PAHUYEHHOU NOCAe008AMENbHOCTIU

Conep:xkanue y4yeOHOro MaTepuasia
CymMupoBaHue mocienoBaresibHOCTel. beckoHedHo — yObIBaromiasi —TreoMeTpHuYecKas
MIPOTPECCUS U €€ CyMMa.

IIpakTuyeckue 3aHATHS:
Yucnonas IIOCICA0BATCIIbHOCTD, CHOCOGBI €€ 3aJaHlsl, BIYUCIICHUA YJICHOB
nocsefoBarenabHocTu. [Ipenen nocnenoBareIbHOCTH

IIpakTHYeckHe 3aHATHA:
[Ipenen nocnenoBaTenbHOCTU. beckoHeuHO yObIBaroIIas reoMeTpuyecKasi porpeccHs

Tema 5.2. [IpousBogHas

Conep:xkanue y4yeOHOro MaTepuasa

[TponsBonnas. IlonsTHe o mpou3BOAHOW (YHKIMH, €€ TeoMeTpUdYecKHi M (pu3nyecKuii
CMBICII. YpaBHEHHE KacaTelabHOM K rpaduky ¢yHkuuu. [Ipons3BoaHble CyMMBbI, Pa3HOCTH,
POU3BEACHNUS, YaCTHOTO. [IpON3BOIHBIE OCHOBHBIX JIEMEHTAPHBIX (DYHKIIHUN

IIpakTnyeckue 3aHATHS:
[TpaBuna u hopmyssl quddepeHIupoBanus, TabIUIAa TPOU3BOAHBIX JJIEMEHTAPHBIX

byHKIHI

IIpakTuyeckue 3aHATHS:
[Ipon3BogHasg: MEXaHMYECKUM W TEOMETPHUYECKHN CMBICI MPOU3BOJHOM. YpaBHEHHE

KacareJbpHOH B 00IIeM BUIE

Conep:xkanue y4eOHOro MaTepuasa
[TpuMeHeHne nepBoi MPOU3BOAHON K MCCIICTOBAHUIO QYHKIIUNA U TTOCTPOEHUIO TpaduKOB.

Conep:xkanue y4ye0OHOro MaTepuasa
[TponzBoaHbIC 0OpaTHON (QYHKIIMM M KOMIO3UIINN (DYHKITIH

IIpakTHYeckHe 3aHATHA:
UccnenoBanue GyHKIMH ¢ TOMOIIIBIO Tpon3BOoAHON. Haxoxknenrne HanbompIero,
HAMMEHBIIET0 3HAYCHUS ¥ SKCTPEMaIbHbBIX 3HAaUeHUH QYHKIIUN
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Conep:xanue yueOHOro MaTepuasa
[Tpumepb! HCTIOTB30BaHMS TPOU3BOIHOM TSl HAXOXKICHUS HAWITYYIIETO PEIICHUS B

MPUKIIAJHBIX 337a4ax. Bropas npon3BoaHas, ee reoMeTpUuYecKuii 1 GU3NIECKUN CMBICI. 2
Haxoxaenue ckopocTu aj1s npoiiecca, 3aJaHHoro Gopmynol u rpadukom
Tema 5.3. [lepBooOpa3Has u Conep:xkanue y4yeOHOIro MaTepuasa
HMHTETpall [lepBoobOpasznas u uHTerpan. IlpuMeHneHue omnpeaeneHHOro0 WHTErpana JUisi HaXOXKICHUS 2
TUIOIIAM KpUBOJIMHEWHOM Tpanenuu. @opmyna Herorona—JleiiOnuma
IIpakTuyeckue 3aHATHS:
Huterpan u nepoodOpasnas. Teopema Hrtotona-Jleitouumna. [Ipumenenne naTerpana K 2
BBIUHCIICHUIO (U3NYECKUX BEIMYMH U TUIOLIaAen
IIpakTHYeckHe 3aHATHA:
WuTterpan u nepBoodpaznas. Teopema Heiotona-Jleitonuna. [Ipumenenne unrerpana k 2
BBIUHCIICHUIO (U3NYECKUX BEIMYMH U TUIOLIaAen
Conep:kanue y4eOHOro MaTepuasa 2
ITpuMepbl IpUMEHEHUs! HHTerpasia B PU3UKE U TEOMETPHH
KoutpoabHas pa6ora Ne 5. «Havaja MmaTreMaTH4ecKoro aHajan3a» 2
CamocTrosiTesbHasi padora
BBITIOJTHEHHUE IOMAIIHUX 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
BEPOATHOCTEN
Tema 6.1 DnemeHTbI Coaeprxanue yueOHOro MaTepuaa
KOMOMHATOPHKH OcHOBHBIE TIOHATHS KOMOWHATOPMKH. 3aJladd Ha TOJACYET YHCJIa pa3MEIICHHH, 2
[IEPECTAHOBOK, COYETAHUI
IIpakTuyeckue 3aHATHS:
Hctopusi pa3BuTHs KOMOMHATOPUKU, TEOPUU BEPOATHOCTEH M CTAaTUCTUKU M HUX POJb B 2

pa3nuyuHbIX cepax yeaoBeuecKo Ku3HeaeaTeaIbHoCcTU. [IpaBuina koMOUHATOPUKH
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Conep:xanue yueOHOro MaTepuasa
Pemenwue 3ana4 Ha nepebop BaprHaHTOB

IIpakTHYecKkHe 3aHATHA:
Penienne KOMOMHATOPHBIX 3a/1a4. Pa3MeleHus1, coueTanus 1 NepecTaHOBKU

Conep:xkanue y4yeOHOro MaTepuasia

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

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

Tema 6.z. DnemeHTH TEOPUN
BEPOSATHOCTEU

Conep:kanue y4eOHOro MaTepuasa

CoObITHE, BEpOSITHOCTb COOBITHS, CIOXKEHHE M YMHOXEHHE BeposiTHocTeH. [lonamue o
He3a8UCUMoCmu cooblmuil

IIpakTuyeckue 3aHATHS:
Kitaccuueckoe onpenenenue BeposiTHOCTH, CBOMCTBA BEPOATHOCTEN, TEOpEMA O CyMME
BEPOATHOCTEHN. BhIuncieHne BeposiTHOCTEN

Conep:kanue y4yeOHOro MaTepuasa

JluckpeTHas ciaydaliHasi BEJIMYMHA, 3aKOH €€ PaclpecIICHHUs .

UucioBble XapaKTEPUCTUKU AUCKPETHOM CllydaliHOW Benn4yuHbl. [IoHATHE O 3aKOHE
OO0JIBIINX YKCeN

Tema 6.Z5. DieMeHTHI
MaTEMAaTHYECKOI CTATUCTUKU

Conep:kanue y4yeOHOIro MaTepuasa

[IpencraBnenue qaHHBIX (TabmuIsl, JMarpamMmMel, rpa(bI/IKH), reHepalibHast COBOKYITHOCTb,
BBIOOpKA, cpeiHee apumeTnueckoe, Meauana. [lonsTue o 3agauax MareMaTu4ecKoi
CTaTUCTUKU. PereHue 3aaa4 ¢ MIPUMCHCHUCM BCPOATHOCTHBIX MCTOJI0B

IIpakTuyeckue 3aHATHS:
[Ipuknagueie 3anauun. [IpencraBieHre YuCIOBbIX JaHHBIX

KontpoabHnas padora Ne 6. «KoMOMHATOPHKA, CTATHCTHKA M TEOPHUs BEPOSITHOCTEI»

CamocrosiTesibHast padoTa

BBINOJIHEHUE JOMAIIHUX 3aJlaHU 10 pa3zaeny 6

IIpumepHasi TeMaTHKa BHeaAyAUTOPHOI CaMOCTOSITeIbHOI padoThl
Harmmcanne pedepara:
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Cxembl bepHyii MOBTOPHBIX UCTIBITAHUI
Cpennue 3HaueHus U UX IPUMEHEHUE B CTATUCTUKE

Pasnen 7. 'eomerpusn

94

Tema 7.1 Koopaunats! u
BEKTOPBI

Conep:xkanue y4yeOHOTro MaTepuasia
[TpsimoyronbHas (nexkapToBa) cuCTeMa KOOPAMHAT B mpocTpaHcTBe. DopMysia paccTosiHUS
MEXy IBYMsl TOUKaMU. Y paBHEHHUS c(epbl, INIOCKOCTH U MPSIMON

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

IUIOCKOCTH. PaccTosiHIE MCXKAY TOUKaMU

Conep:xkanue y4ye0OHOro MaTepuasa
Bektopsl. Moaynb Bektopa. PaBeHCTBO BekTOpoB. Cll0’K€HHE BEKTOPOB. YMHOKEHHUE
BEKTOpA Ha 4uci0. Pa3iioskeHne BEKTOpa 10 HANIPABJICHUM. YTOJI MEXKAY ABYMs BEKTOpaMHU

IIpakTuyeckue 3aHATHS:
Bexkropsl. JleiicTBHS ¢ BEKTOpaMU.

Conep:kanue y4eOHOro MaTepuasa
[Tpoexnus BekTopa Ha ock. Koopnunatel Bektopa. CKaJiipHOE MPOU3BEICHUE BEKTOPOB.

IIpakTnyeckue 3aHATHS:
JlexapToBa cucTeMa KOOPJIMHAT B MPOCTPAHCTBE.
JleficTBUS ¢ BEKTOpaMH, 3aIaHHBIMUA KoopAuHaTaMu. CKaJIIpHOE MPOU3BEICHUE BEKTOPOB

Conep:kanue y4eOHOro MaTepuasa
Hcnonb3oBanue KOOpAUHAT U BCKTOPOB IIPpHU PCIICHUN MATCMATHUYCCKUX U MMPUKITATHBIX
3as1a4

IIpakTHYecKkHe 3aHATHA:
BektopHoe ypaBHEeHHE TPSMOM U NIOCKOCTH. VIcronb30BaHre BEKTOPOB MPH
JIOKa3aTeJIbCTBE TEOPEM CTEPEOMETPUH

Tema 7.2 Ilpsmbie u
TUTIOCKOCTH B IIPOCTPAHCTBE

Conep:xanue yueOHOro MaTepuasa

B3anMHOe pacnosnokeHue IByX IpsIMBIX B IIpocTpaHcTBe. [lapamienbHOCTh IpsAMON U
TIIOCKOCTH. [lapaienbHOCTh MIIOCKOCTEN

IIpakTHYeckHe 3aHATHA:
[Ipu3Haku B3aMMHOIO PpACIOJIOXKEHMS IMPSAMBIX. YTOJI MEXAYy MNpsAMbBIMHA. B3aumHoe
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PacmosoKEHUE NPSMBIX U IUIOCKOCTEN

Conep:xanue yueOHOro MaTepuasa

[TepieHAMKYASAPHOCTH MPSIMOM U TIIIOCKOCTH. [lepnieHauKysip u HaKJIOHHAsA. YTOI MEXKIY
MPSAMON U TUIOCKOCTHIO. JIByrpaHHbIN yroy. Yroia Mexay mIOCKOCTMH.
[TeprieHAMKYASAPHOCTD IBYX MJIOCKOCTEM

IIpakTHYeckHe 3aHATHA:
[lepnieHqUKyISp U HAKJIIOHHAS K IJIOCKOCTH. YTOJI MEXAY HMPSMOM U INIOCKOCTBIO. Teopemsl

0 B3aMMHOM PAcCTIOIOKEHUH MPSMOM U TUIOCKOCTH. Teopema o Tpex mepreHauKyspax

IIpakTHYeckHe 3aHATHA:
[Ipu3Haky ¥ CBOMCTBA MApAJICIBHBIX U NEPIEHIUKYISAPHBIX INIOCKOCTEH

Conep:kanue y4eOHOro MaTepuasa

['eomerpuueckue peodpa3zoBaHus IPOCTPAHCTBA: MapaJlIeIbHBINA EPEHOC, CHMMETPHS
OTHOCHTEJIBHO MJIOCKOCTU

IIpakTuyeckue 3aHATHS:
PaccTosiHre OT TOUKH 10 TJIOCKOCTH, OT MPSIMOM 710 TUIOCKOCTH, PACCTOSIHUE MEXKTY

IJIOCKOCTSIMU, MEKY CKPEIIMBAIOIIUMHUCS MPSMBIMU, MEX]TY IPOU3BOJILHBIMU (PUTYpaMU B
MIPOCTPAHCTBE

Conep:xkanue y4e0OHOro MaTepuasa
[TapannensHoe mnpoexkTupoBanue. Ilmomanbs oproroHanpHOW mnpoekuuu. H3oOpakeHue
MIPOCTPAHCTBEHHBIX (pUTYp

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

MPOEKIIUH MHOTOYTOJIbHUKA. B3auMHOE pacmonokeHue npocTpaHCTBEHHBIX (GUTYp

Tema 7.3 MHororpaHHUKH

Conep:xanue yueOHOro MaTepuasa

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

Conep:xanue yueOHOro MaTepuasa
[Tpusma. [Ipsmast u HakoHHas nmpusMa. [IpaBunbpHas npusMma. [apannenenumnen. Kyo.
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Conep:xanue yueOHOro MaTepuasa
[Mupamuna. I[IpaBunbHas nupamuga. YcedeHHas nupamuna. Terpasap. Cummerpun B Kyoe,
B IapaieNienurnese, B npusme u nupamuae. Ceyenus Ky0a, Ipu3Mbl U TUPAMUIbI

IIpakTHYecKkHe 3aHATHA:
Paznuunble BUABI MHOTOTPAaHHUKOB. VX HM300pakeHus.

IIpakTuyeckue 3aHATHS:
Ceuenus 1 pa3BepTK MHOTOTpaHHUKOB. Busibl cuMMeTpuil B mpoctpancTBe. CUMMeETpuUs
TeJ BpallleHUsl © MHOTOTPaHHUKOB

Conep:kanue y4eOHOro MaTepuasia

[IpencraBiacHre O MPaBUJIBHBIX MHOTOTPaHHHKAX (TeTpasap, KyO, OKTa’ap, MOJACKA’dap H
HKOCAdIP).

Conep:xanue yueOHOro MaTepuasa
HJIOIJ_[aI[I/I IMOBCPXHOCTU MHOT'OI'PAHHUKOB

IIpakTuyeckue 3aHATHS:
[limomaae moBepxHOCTH

Tema 7.4 Tena u NOBEpXHOCTH
BpALIECHUS

Conep:xkanue y4yeOHOro MaTepuasa

unuaap u koHyc. YcedeHHbli konyc. OCHOBaHUE, BRICOTA, OOKOBast MOBEPXHOCTD,
oOpasytomas, pazBepTka. OCeBbIC CEUCHUSI M CEUCHUSI, TTapajieTbHbIE OCHOBAHUIO

IIpakTHYeckHe 3aHATHA:
Ceuenus 1 pa3BepTKU MHOTOTPaHHHUKOB.

Conep:xanue yueOHOro MaTepuasa
[Iap u cdepa, ux ceuenus. KacarenpHas miockocTh K cepe

IIpakTHYeckHe 3aHATHA:
Ceuenus 1 pa3BepTKU MHOTOTPaHHUKOB.

Tema 7.5 M3mepenus B
reOMeTpUn

Conep:xanue yueOHOro MaTepuasa

Ob6wvem u ero um3mepenue. Murerpanbhas ¢opmyna oObema. Dopmynsl oObema Kyoa,
IPSIMOYTOJIBHOTO TapajuIeNICHIEaa, MPU3MBI, UIHHIpA. PopMyasl 00beMa MUPAMHIBI U
KoHyca. PopMyIIbI IIJIONA/IM TOBEPXHOCTEH HMIMHIpA U KOHYCa
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Conep:xanue yueOHOro MaTepuasa

@opmynbsl obbema mapa u miomanu chepsl. [logoOue Ten. OTHOIIEHUS TUIOIIAACH 2

MOBEPXHOCTEH M 00HEMOB TIOIOOHBIX TEI

IIpakTHYecKkHe 3aHATHA: 2

Brraucnenue mwomnanei 1 00bEMOB

Konrtpoabsnas padora Ne 7: «I'eomerpusi» 2

CamocrosiTesibHast padoTa

BBINOJIHEHUE JOMAIIHUX 3aJlaHui 1o pa3zaeny 7/

IIpumepHasi TeMaTHKa BHeayAUTOPHOI CaMOCTOSITeIbHOI padoThl

Harmmcanne pedepara: 30

BexropHoe 3a1aHue NPSMBIX U INIOCKOCTEN B IIPOCTPAHCTBE

[IpaBrIIbHBIE U NTOIYTIIPABUIIBHBIE MHOTOIPAaHHUKHU

Konnyeckue ceueHus: 1 UX NPUMEHEHUE B TEXHUKE

KouncyabTanuu 14
HTroro 372

J11s XapaKTepUCTUKU YPOBHSI OCBOCHMSI y4€OHOT0 MaTepHalia UCIOIb3YIOTCS ClIeAyIoNne 0003HAUCHHUS:

1. —03HaKOMHTEJbHBIN (Y3HaBaHUE paHEE U3YUCHHBIX OOBEKTOB, CBOWCTB);

2. —penpoayKTHBHBIN (BBITIOJHEHHE JACATSIBHOCTH 10 00pa3ily, HHCTPYKIIUU HJIH 0] PYKOBOJICTBOM)

3. —poaAYKTHBHBIHN (ITAHUPOBAHUE U CAMOCTOSITSILHOE BBITOJHEHHE JACIATEILHOCTH, PEIICHUE TPOOJIEMHBIX 33/1a4)
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2.4.ConepxaHue pa3aesioB AUCHUILIHHBI

2.4.1.3au9TN JEeKIUOHHOr0 THIIA

No
pas
Jient
a

Hanmenosanue
paszena

Coneprxanue paszena

dopma
TEKYILEro
KOHTPOJIS

1

2

3

4

Bsenenue

MareMaTHKa B HayKe, TEXHUKE, SKOHOMUKE,
UH(POPMALIMOHHBIX TEXHOJIOTUAX U IPAKTUYECKON
ACATCIIbHOCTH. HCHI/I U 3aa4U U3YUCHUSA MATCMATHUKHU TTPU
ocoenuu npodeccurt CI10 u cnenmansHocter CIIO.

v

Anrebpa

Lenble u paroHaIbHBIE YKCa. JleHCTBUTENbHBIE YHCIA.
[TpubnmxenHble BerurcieHus. KommiekcHble uncia.
Kopuu u crenenu. Kopau HaTypasbHOH CTETICHH U3 YHCIIA
U uX cBoycTBa. CTeNneHu ¢ pallnOHATbHBIMU [TOKa3aTeNsIMH,
ux cBoucTBa. CTENeHu ¢ JeHCTBUTEIbHBIMU TTOKA3ATEISIMH.
CBOJCTBA CTEIEHH C JEUCTBUTEIBLHBIM II0Ka3aTEIEM.
Jlorapudm. Jlorapudm uucna. OCHOBHOE
norapuMuuecKoe TOKACTBO. [lecaTUUHbIE U
HaTypaibHble Jorapudmsl. [IpaBuiia 1eHcTBUN ¢
norapudmamu. [lepexo kK HOBOMY OCHOBAHHUIO.
[IpeoOpazoBanue anredpandecKrx BHIPAKCHHUH.
[Tpeobpa3zoBaHre palMOHANBHBIX, HPPALUOHATBHBIX
CTCTICHHBIX, TOKA3aTeIbHBIX U JOTapU(PMHUUECKUX
BBIPAKECHHH.

YpaBHeHuUs U
HEpPaBEHCTBA

YpaBHEHHS ¥ CHCTEMBI ypaBHEHUH. PaninoHaibHbIe,
UppalMoOHaIbHBIE, TOKa3aTeNIbHbIE U TPUTOHOMETPUUECKHE
YpaBHEHHUS U CUCTEMbI. PABHOCHIILHOCTD ypaBHEHUH,
HEPaBEHCTB, cUCTeM. OCHOBHBIC TTPUEMBI UX PEIICHUS
(pa3znoxeHue Ha MHOXHTEIH, BBEJICHUE HOBBIX
HCHM3BECTHBIX, MMOJACTAHOBKA, TPAQUUECKUN METO).
HepapencrtBa. PaninoHasibHbIE, UppAlIMOHATBHEIE,
MOKa3aTeIbHBIC M TPUTOHOMETPUYECKHE HEPABCHCTBA.
OcHoBHbIE IpUEMBI UX pelleHus. Vcronb30BaHNe CBONCTB
U rpadukoB QYHKIIMH MpU PEIICHUH YPAaBHCHUH U
HepaBeHCTB. MeToa uHTepBaiioB. M300pakeHne Ha
KOOPJIMHATHOH TIJIOCKOCTH MHOKECTBA PEIICHUH
YpaBHEHUU U HEPABEHCTB C IBYMs IEPEMEHHBIMH H UX
cucteMm. [Ipumenenne MaTeMaTH4EeCKUX METOJOB JIJIs
pelieHus CoIepKATENbHBIX 3a/1a4 U3 Pa3IUYHBIX 00JacTeH
HAyKH U MpakTuku. HTepnperanus pe3ynapTaTa, yuer
peaIbHBIX OTrPaHUYCHUH.
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pa3
Jien

HanmenoBanue
pasznerna

ConepxaHue pasferna

dopma
TEKYIIETO
KOHTPOJIS

2

3

4

OCHOBBI
TPUTOHOMETPHUU

Pannannas mepa yrina. BpamarensHoe nBuxenue. CuHyc,
KOCHUHYC, TAHT€HC U KOTAHTe€HC yuciia. GDopMyJibl
npuseaeHus. Popmyinsl cinoxkeHus. Popmyssl yaABOSHUS
@opmyIibl TOTOBUHHOTO yria. [IpeoOpa3oBanus
MPOCTEUIINX TPUTOHOMETPUUECKHUX BBHIPAKEHHUH
[IpeoOpa3zoBanre CyMMBI TPUTOHOMETPHUECKUX (PYHKITUH B
IIPOU3BENICHUE U POU3BEACHUS B cymMMYy. Boipakenue
TPUTOHOMETPHUECKUX (QYHKIIMH Yepe3 TAHTCHC
MOJIOBUHHOTO apryMeHTa. TpUroHOMETpUYECKre
ypaBHEHUs U HepaBeHCTBa [IpocTeiimume
TPUrOHOMETpUYECKUEe ypaBHeHus. [Ipocrelimue
TPUTOHOMETpHUECKUe HepaBeHcTBa. OOpaTHbIE
TpUTOHOMETpHUECKHe QYHKINU. APKCHHYC, apKKOCHHYC,
APKTaHTEHC.

Y.

OyHKIUH, UX
CBOMCTBA U
rpaduku

Oynaknun. O6IaCTh ONPEACICHUS 1 MHOKECTBO 3HAUCHUH;
rpaduk GyHKIHHU, TOCTPOEHUE IPaUKOB GYHKIINH,
3aJJaHHBIX PA3NUYHBIMH crioco0amu. CBOMCTBA ()YHKITHH.
MOHOTOHHOCTbH, YETHOCTh, HEYETHOCTh, OTPAaHHUYEHHOCTD,
nepuoANYHOCTb. [IpoMexyTku Bo3pacTaHus U yObIBaHUS,
HanOoJIbIIIee M HAUMEHbIIIee 3HAYCHHUSI, TOUKH SKCTPEMYyMa.
['padpuaeckas matepnperanus. [Ipumepsr
(GYHKIIMOHATBHBIX 3aBUCHMOCTEH B PEATbHBIX IIPOIIeccax 1
ABJICHUSAX . AprupMeTHUECKHEe onepauu Ha/l QyHKIUIMHU.
Cnoxnas pyakuus (kommosunus). [Tonstue o
HernpepbiBHOCTH (pyHKIMH. OOpaTHbie pyHKIMU. O0IacTh
ompeeseHus U 00J1acTh 3HAYCHUH 00PaTHOW (DYHKITHH.
I'paduk obpatHON GyHkuuu. OnpeneneHus GyHKIUH, UX
cBorcTBa U rpaduku. [IpeoOpazoBanus rpaduKoB.
[TapanneapHBIN IEPEHOC, CAMMETPHS OTHOCUTEILHO OCEH
KOOpJMHAT U CUMMETPHUS OTHOCUTENILHO Havyaa
KOOpJMHAT, CHMMETPHUSI OTHOCUTENIBHO MPSIMOH Y = X,
pacTsHKeHHE U CKaTHe BAOJIb OCEH KOOPAMHAT.
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pa3
Jien

HanmenoBanue
pasznerna

ConepxaHue pasferna

dopma
TEKYIIETO
KOHTPOJIS

2

3

4

Hauana
MaTEMATHYECKOTO
aHam3a

[MocnenoBarensHOCTH. CIIOCOOBI 3a/1aHUSI U CBOKCTBA
YHUCIIOBBIX TIOcTenoBaTenbHOCTel. [ToHsTHE O TIpeerne
nocneaoBarenbHOCTH. CyIIeCTBOBaHHE MIpeiena
MOHOTOHHOHM OTPaHUYEHHOU MOCIIEI0BATEILHOCTH.
CyMMHpOBaHHUE MOCIIEI0BATEILHOCTEN. beckoHeuHO
yObIBarolasi reoMeTpuyecKasi IpoOrpeccHs U ee CyMMa.
[IpousBoanas. [ToHsTHE O MPOM3BOIHON (PYHKITHH, €€
reOMETPUYECKUHN U (PU3MYECKUH CMBICI. Y paBHEHHE
KacaTeJabHOH K rpaduky ¢pyHkuuu. [Ipon3BoaHbIe CyMMBI,
Pa3HOCTH, IPOU3BEICHNUS, YacTHBIC. [Ipon3BOIHBIC
OCHOBHBIX dJIeMeHTapHbIX QpyHKIuH. [[puMeHneHne
MIPOU3BOHON K MCCIIEIOBAHUIO ()YHKIIUK U TIOCTPOCHUIO
rpa¢ukoB. [IponsBoanbie 00paTHOW QYHKIIMU U
KoMIo3uiu GyHkuuu. [Ipumeps! ncnonb30Banus
MIPOM3BOTHON IS HAXOXKACHUS HAaWIy4IlIEero pelieHus B
MPUKIAIHBIX 3a7a4ax. Bropas npousBoaHas, ee
TeOMETPpUUYECKUH U (u3HIecKui cMbici. Haxoxnenue
CKOpOCTH JIJIsl TIpoLecca, 3aAaHHOT0 (hOPMYIIOH U
rpadukom. [lepBooOpasnas u unrterpain. [Ipumenenue
OTIpeIeIEHHOT0 UHTEerpaia sl HAXOKICHHUS TTOLAAN
KpuBOJMHEHHOH Tpanenuu. opmyna HeroTona—
Jlewionuma. [Ipumepsl npruMeHeHUsT HHTErpajia B GU3UKE U
TEOMETPHH.

v

KomOunaropuka,
CTaTUCTHKA U
Teopus
BEPOATHOCTEMN

OcHOBHBIE TTOHATHS KOMOMHATOPHKH. 3aa4u Ha MOACUET
4Kclla pa3MEIleHUH, IEPECTaHOBOK, coueTaHu!. Pemenue
3a1a4 Ha nepebop BapuantoB. Popmyna 6uHoma HeioToHa.
CBoricTBa OMHOMHHAIBHBIX KO3 PuLneHTOB. TpeyronbHuK
[Mackans. CoObiTHE, BEPOATHOCTH COOBITHS, CIIOKEHUE U
YMHOX€EHHUE BeposiTHOCTEH. [IoHATHE O HE3aBUCUMOCTH
coObITHH. JIUCKpETHAs CilydanHasi BEIMYMHA, 3aKOH €€
pacnpenenenus. YucaoBble XapaKTEPUCTHKHU TUCKPETHOR
CIIy4alHOW BeMUUYUHBL. [ToHSITHE O 3aKOHE OOJBIINX YHCET.
[pencraBnenne naHHbIX (TaONMIBI, TUArpaMMBbl, TpaduKm),
reHepalibHasi COBOKYITHOCTh, BEIOOpKA, CpeiHee
apupmeTnueckoe, meauana. Ilonstue o 3amagax
MaTeMaTHYECKOW CTAaTUCTUKU. Pelenne npakTHIecKux
3aJja4y ¢ IPUMEHEHHEM BEPOSITHOCTHBIX METOJIOB.
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a3 HaumenoBanue Popma
p ConepxaHue pasferna TEKYIIEeTro
e paszena KOHTPOJISI
a

1 2 3 4

7 | T'eomerpust B3anmHoe pacnosniokeHue AByX NPsIMbIX B TPOCTPAHCTBE. v

[TapamenbHOCTh IPSIMOK | TIOCKOCTH. [lapanienbHoCTh
miockocTer. [leprneHauKyIsIpHOCTD MPSMOW U TIIIOCKOCTH.
[lepneHuKymsip ¥ HAKJIOHHASA. YTOJI MEXAY NPSIMOH U
MJIOCKOCTHIO. JIByrpaHHBIN Yrodl. YTOI MEXIY
II0CKOCTAMU. [lepneHAuKyIsIpHOCTh ABYX IJIOCKOCTEH.
I'eomerpuueckue npeodpazoBaHus MPOCTPAHCTBA:
HapauIeIbHBIA IEPEHOC, CHMMETPHSI OTHOCUTEIIBHO
mockoctu. [lapaiensHoe npoektupoBanue. [Lomans
OPTOTOHAJILHOM MpoeKIuu. M300paxkenue
IPOCTPAHCTBEHHBIX (uryp. MuororpanHuku Bepinnsr,
pebpa, rpann MHOTOrpaHHUKa. Pa3BepTka. MHOrOrpaHHbIE
yrisl. Beimykiiele MHOrorpanHuku. Teopema Dunepa.
[Ipusma. IIpsamas u HaknoHHas npusMma. lIpaBunbHas
npusma. [Tapamnenenunen. Ky6. [Tupamuna. [TpaBunsHas
nupamua. YceueHHas nupamuaa. Terpasap.CuMMerpun B
KyOe, B mapajuienenumnese, B npusme u nupamuae. CedeHus
KyOa, mpu3Mbl U upaMusl. [IpencraBienue o mpaBUIIbHBIX
MHOTOTpaHHHKaX (TeTpasdape, Kyoe, OKTasape, J0eKadape
U uKocaspe). Tena u moBepxHOCTH Bpamenus Lnmmaap u
KOHYC. YceueHHBIH KoHyc. OCHOBaHME, BEICOTA, OOKOBast
MIOBEPXHOCTh, 0Opa3zymomas, pazBeprka. OceBble ceUeHUs U
cedeHus, napasienabHble ocHoBanuto. llap u chepa, nux
ceuenus. KacatenbHast mockocTh K cdepe. M3mepenus B
reometpun O0BeM u ero usmepenue. MHTerpanpHas
dopmyna oobema. Dopmyiel 00beMa Kyoa,
MPSIMOYTOJIBHOTO MapajuleNenuIie1a, IpU3Mbl, IWJIAH]PA.
Dopmyiiel 00beMa MUpaMubl 1 KoHyca. GopmyIbl
IUIOLIA/IM OBEPXHOCTEHN LIWJINHAPA U KOHYca. DopMyIibl
o0bema mapa u miomanu cdepsl. [logodue Teu.
OTHoIIEHUS TIOIIAEH TTOBEPXHOCTEH U 00BEMOB
noo6ubIX Ten. Koopaunare! u BexTops! [IpsmoyronbsHas
(mexkapToBa) cucTeMa KOOPAMHAT B TIPOCTPAHCTBE.
dopMyna pacCTOSHUS MEXKIY IBYMs TOUKaMH. Y paBHEHHUS
chepsl, MITOCKOCTH U TipsiMor. BekTopsl. Moynb BeKTOpa.
PaBencTBO BekTOpOB. C10KEHUE BEKTOPOB. Y MHOKEHHE
BEKTOpPA Ha 4yKcio. PaznojkeHne BeKTopa 1o HallpaBJICHUSM.
VYron mexay nBymst Bektopamu. [Ipoekiusa BekTopa Ha OCh.
Koopaunats! Bektopa. CkajisipHOE IPOU3BEIEHNE
BEKTOpOB. Vcronb30BaHne KOOPIUHAT U BEKTOPOB IIPU
pELIEHNH MAaTEMaTUYECKUX M MPUKJIAJHbIX 3a]1a4.

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

2.4.2.3aHATHA CEMHUHAPCKOT0 THINA
He npenycmoTrpenst
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2.4.3.IlpakTuyeckne 3aHATHS

Ne

Hanmenosanue
paszena

HanmeHoBaHuHe MPaKTHYESCKUX (1a00paTOpHBIX) paboT

dopma
TEKyILEero
KOHTPOJISt

1

2

g

4

BBenenue

vy

Anrebpa

Apudmernueckue IeUCTBUS HAJ YUCIIaMHU, HAXOXKICHUE
MPUOIMKEHHBIX 3HAYCHUH BETMYHMH U ITOTPEITHOCTEH
BBIUUCIICHUH (A0COIOTHOW ¥ OTHOCHTEIBHOK), CPDAaBHCHHE
YHCIIOBBIX BhIpa)KCHUH. BhIunciaeHne u cpaBHEHUE KOPHEH.
Brinmosinenue pacuyeToB ¢ pagukaiamu. Pemenne
HMPpAIMOHATILHBIX YpaBHEHUH. HaxoxxieHne 3HaueHUI
CTENEeHE! ¢ pallMOHAIbHBIMU MOoKa3aTensiMu. CpaBHEHHE
creneHert. [IpeoOpa3oBanus BIpaKEHUH, COAEPIKALIIX
creneHu. Pemenune nmokasarenbHBIX YypaBHEHUH. Pemenne
MPUKJIAIHBIX 3a0a4. HaxoxneHue 3HaYeHUH Jorapudma mo
MIPOM3BOJILHOMY OCHOBaHUIO. [lepexon ot oiHOTO
OCHOBaHUS K Jpyromy. Berducinenue u cpaBHeHHE
norapudmos. JlorapudpmMupoBaHue U MOTESHIIUPOBAHUE
BbIpakeHUH. [IpubnnKeHHbIE BBIYUCICHUS U PELICHUS
MPUKJIAIHBIX 3a71a4. Pemenue norapudmuyeckux
YpaBHEHUH.

Vv, I1P,KP

YpaBHeHus u
HEpaBEHCTBA

Kopuu ypaBHeHUI. PaBHOCHILHOCTE ypaBHEHHH.
[IpeoOpaszoBanue ypaBaeHUH. OCHOBHBIC IPUEMBI PEIICHUS
ypaBHEHUH. Permenne cucteM ypaBHeHHH. Vcmonp30BaHne
CBOVCTB U IpauKOB PYHKIIUH JJIs PEIICHUS YPaBHCHUH U
HEPaBEHCTB.

v IIP KP

OCHOBBI
TPUTOHOMETPHUU

PamuaHHBIN METO/I M3MEPEHUS YTIIOB BPAILIEHUS U CBS3b C
rpamgycHor Mepor. OCHOBHEIC TPUTOHOMETPHYECKHIE TOXKICCTBA,
(hopMyITBI CTIOKEHUS, yIBOCHUS, TPe0oOpa3oBaHUE CYMMBI
TPUTOHOMETPUIECKUX (QYHKIIMH B IPOU3BEIICHHE,
peoOpa3oBaHKe MPO- U3BEACHUS TPUTOHOMETPHUCCKUX (DYHKITUIK
B cymMmy. [IpocTenime TpUroHoMeTpuIeckue ypaBHeHHS U
HepaBeHcTBa. OOpaTHBIC TPUTOHOMETPUYCCKHE ()yHKITHH:
APKCUHYC, apKKOCUHYC, apKTaHTeHC.

v IIP KP

OyHKIUH, UX
CBOMCTBA U
rpaduku

[Tpumepsl 3aBUCHMOCTEH MEKIY IEPEMEHHBIMU B PEATBHBIX
nporeccax u3 CMEeXHBIX IUCHHIUINH. OrnpeneneHue GyHKInH.
[Toctpoenue u urenue rpagukos ¢pyHkuui. Mccnenosanue
¢ynkuuu. CBorcTBa IMHEWHOH, KBaIpaTUYHOH, KYCOYHO-
JTUHEHHOW U IpoOHO-THHEHHON (pyHKIHK. HenpepriBHBIC 1
nepuoanyeckue Gyukuuu. CBorcTBa U rpad KU CHHYCA,
KOCHHYca, TaHTeHca U KoTanreHca. O0paTHble (YHKINHU U UX
rpa¢uku. OOpaTHbIe TPUTOHOMETPUYECKUE (PYHKIHH.
[IpeoOpaszoBanus rpaduka GyHKIUU. [apMOHHUECKHE KOJIeOaHHUs.
[Ipuknanneie 3amaun. [lokazaTenbHble, orapuMUUECKHe,
TPUTOHOMETPUUECKUE YPAaBHEHUS U HEPABEHCTBA.

Vv, I1P KP

Hauamna
MaTEMATHYECKOI'O
aHajms3a

UwcioBast Mocne10BaTeIbHOCTh, CIOCOOBI €€ 3a1aHus,
BBIYMCIICHHS YICHOB MOCIe[oBaTeIbHOCTH. [Ipemen
MOCJIe0BATEIFHOCTH. beckoHeuHo yObIBaloIIas reoMeTpruIecKas
nporpeccust. [IponsBogHas: MEXaHUYECKUH B T€OMETPUICCKUN
CMBICJT TIPOU3BOTHOMN. Y paBHEHHE KacaTeILHOHM B 00IIEM BHJIC.
[IpaBuna u popmynsl auddepeHIrpoBaHmst, TadIUIA
MPOM3BOJHBIX dJIeMeHTapHbIX (QyHKunH. MccnenoBanne GpyHkomn
C TIOMOIITEI0 TPOW3BOAHON. HaxoxeHne HanOoIbIIero,

Vv, ITP KP
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HAUMCHBIIIETO 3HAYCHUS U SKCTPEMAIbHBIX 3HAUYCHUH (DYHKITUU.
Huterpan u nepBoodpasznas. Teopema HeroTroma—IJlenonutia.
[MpuMeHeHne UHTErpaia K BEIYUCICHUIO PU3MUECKIX BETHYUH U

IUIOIAJIEH.
KomOunaropuka, [Mctopus pasBuTs KOMOMHATOPUKH, TEOPUH BEPOATHOCTEH U V.IIP ,KP
CTAaTUCTHUKA U CTaTUCTHKH U UX POJIb B PA3MYHBIX cepax YeTOBEUCCKON
Teopus xKu3HenesTenbHocTu. [IpaBuna komOuHatopuku. Pemenne
BEPOSITHOCTEH KOMOMHATOpHBIX 3a7a4. Pasmerenus, couetanus u
6 nepectaHoBku. bunom HeroToHa 1 TpeyrosbHuk Ilackans.

TIpuxnanueie 3agaun. Kiaccuueckoe onpeiesieHne BEpOATHOCTH,
CBOICTBa BEPOSTHOCTEH, TEOpEMa O CYMME BEPOSTHOCTEH.
Brruncnenue BepostHocTeH. [IpuknamaHbie 3a1aum.
IIpencraBienne 4nciIoOBBIX JaHHBIX. [IpukinanHee 3a1a49u.
['eomertpus TIpu3Haku B3aUMHOTO PACIOIOXKEHUS MIPSAMBIX. YTOJ MEXKITY V. I1P,KP
psIMBIMHU. B3auMHOE pacroyoKeHHEe MPSIMBIX U TUIOCKOCTEH.
[MepnieHUKYIIAp ¥ HAKJIOHHAS K TUIOCKOCTU. YTOJ MEXKIY TPSIMOU
Y TUTOCKOCTBI0. TeopeMbl 0 B3aUMHOM PACIIONIOKEHUH TIPSMON U
MJI0CKOCTU. Teopema o Tpex neprneHaukyispax. [IpuzHaku u
CBOICTBA MapaJUICIbHBIX U IEPIICHAUKYIISPHBIX TUIOCKOCTEH.
PaccrostHre OT TOUKHM 10 THIOCKOCTH, OT MPSIMOM /10 THIOCKOCTH,
paccTosHUe MEX/IY ITOCKOCTSIMHU, MEX/ITY CKPEUTUBAIOIIIMUCS
MIPSIMBIMU, MEX/Ty IIPOU3BOJIBHBIMU (PUTYpaMU B TIPOCTPAHCTBE.
[TapannensHOE TPOSKTUPOBAHUE U €TI0 CBOUCTBA. Teopema o

7 RIOWAOU OPMOLOHAILHOU NPOEKYUU MHO20Y201bHUKA. B3anMHOe
pacIooKeHne MPOCTPAHCTBEHHBIX GUTyp. PazmumuHbie BUIBI
MHOTOTPaHHUKOB. VX nzo0pakenus. CedeHusi, pa3BepTKH MHOTO-
rpaHHUKOB. I L1omans moBepxXHOCTH. BUABI cHMMETpHUH B
npocTtpancTBe. CHMMETpPHS TeJ BPAIIeHNsI 1 MHOTOIPAaHHHUKOB.
Brruncnenue miomnianer u 00beMoB. Bektopsl. [levicTBust ¢
BekTOpaMu. JlekapToBa cucTteMa KOOpAUHAT B IPOCTPAHCTRE.
YpaBHEHHE OKPYKHOCTH, c(hephl, IITOCKOCTH. PaccTosHuEe MEX Ty
ToukamH. J[eHCTBUS ¢ BEKTOpaMH, 3aJJaHHBIMH KOOPIMHATAMH.
CkansipHoe MpOU3BEACHUE BEKTOPOB. BEeKTOpHOE ypaBHEHHE
MPSIMOH | TITIOCKOCTH. MIcTI0Ih30BaHNEe BEKTOPOB MPHU
JTIOKA3aTeNIbCTBE TEOPEM CTEPEOMETPHH.

Ilpumeuanue: I1P- npaxmuueckas paboma,, Y —ycmuwiii onpoc, KP —xonmponvnas paboma

2.4.4.Conep:kanue caMOCTOSITeJILHON PadoThI

CamocrositenbHass pabota cryaeHtoB (CPC) — 910 aktuBHBIE (HOpMBI
MH/IMBUYATbHON M KOJJIGKTUBHOM JESITeIbHOCTH, HAINlPaBJICHHbIE HA 3aKpeIuIeHue,
paciupeHue W CUCTeMaTH3alMI0 MPOIJIEHHOr0 Marepuajga 1O TeMaM Yy4eOHOi
JVCLUTUIMHBI.

CamocTtosiTennbHasi paboTa SBJISETCS OJHUM W3 BHUIOB YUEOHBIX 3aHITHN
CTYJEHTOB, LEISIMH KOTOPOH SIBISIIOTCS:

— CHCTeMAaTH3allusg U 3aKpeIJICHHE TMOJYYCHHBIX TEOPETUYECKUX 3HAHUNA U
IPAKTHUECKUX YMEHUHN CTYICHTOB;

— yriyOJieHuE U pacIiiupeHne TeOPEeTUIECKUX 3HAHUN;

— (QopmMupoBaHHE YMEHUW HCIONb30BaTh pa3iHuHble HH(GOPMALMOHHBIE
UCTOYHMKHA  (HOpMATHBHYIO, IMPaBOBYIO, CIPAaBOYHYK JOKYMEHTAllUI0 U
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CHENHATBHYIO IUTEPATYPY);

— pa3BUTUE I[IO3HABATEJIbHBIX CIIOCOOHOCTEW M AaKTUBHOCTU CTY/AEHTOB,
TBOPYECKOU WUHULMATUBBI, CaMOCTOATEJIBHOCTH, OTBETCTBEHHOCTH 1
OpPraHNU30BAHHOCTH;

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

— Pa3BUTHE UCCIIEA0BATEIBCKUX YMEHUM.

B kauectBe dopMm u meronoB KoHTposst BHeayautopHoi CPC moryt OBITH
WCIIOJB30BaHbl CEMUHAPCKUE 3aHATHs, 3a4eThl, TECTUPOBAHUE, KOHTPOJIBHBIE
paboThl, MAaTEMaTUYECKUE AUKTAHTHI U JIP.

Kpurepusimu orieHkr pe3ynbratoB BHeayauTopHoi CPC sBisroTcs:

— YPOBEHb OCBOCHHSI yUeOHOTO MaTepHaa,;

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

— 000CHOBAaHHOCTb U YETKOCTb U3JI0KEHUS OTBETA,;

— o(hopmileHuE MaTepuana B COOTBETCTBUU C TPEOOBAHUSMU.

Kontpone pesynpraToB BHeayautopHo CPC MoOXeT OCylecTBIATECS B
npejenax BpEMEHH, OTBEACHHOIO Ha oOs3aTelbHble ydyeOHbIE 3aHATUS U
BHeayauTopHyro CPC, MoxeT nmpoxoAuTh B MUCbMEHHOW, YCTHOW WJIA CMEIIAHHOU
(dopMe, C IpeACcTaBIEHUEM NIPOLYKTA TBOPUECKOU JEATEIBHOCTH CTYIEHTA.

Buasl CPC:

— 10 OBJIAJIEHUI0 3HAHUSIMU. aAHAJTU3 TEKCTa YYeOHMKA, TOTOJIHUTEIHLHOM
JUTEpaTypbl, COCTABIICHHE MJIaHA,

— M0 3aKpeNJIeHNI0 U CUCTeMATH3alMU 3HAHMI: paboTa ¢ KOHCIIEKTOM JICKITUH,
paboTa ¢ yueOHUKOM, JOTIOTHUTEIBHON JTUTEPATypOi, IOITOTOBKA JTOKJIAJOB,;

— no ¢GOpMHUPOBAHUIO YMEHUI M HABBIKOB. PEIICHHE MPOOJIEMHBIX BOIIPOCOB
IIPU TTOATOTOBKE K SK3aMEHY.

IIpumepHas TeMaTuka pedepaToB:
1. HenpepwiBHBIE ApOOH.
2. [IpuMeHeHure CI0KHBIX MPOLIEHTOB B 3KOHOMUYECKHUX pacyeTax.
3. [NapannenbHOE MPOEKTUPOBAHUE.
4. CpenHue 3Ha4€HUsI U UX TPUMEHEHHUE B CTATUCTHKE.
5. BexkTopHOe 3a/1aHre NPSMBIX U IIJIOCKOCTEH B MPOCTPAHCTBE.
6. CrioxeHue TapMOHUIECKUX KOJICOAHUH.
7. I'paduyeckoe pelieHne ypaBHEHUI 1 HEPaBEHCTB.
8. [IpaBusnbHBIEC ¥ MOTYNPABWILHBIE MHOTOTPAHHUKH.
9. Konnueckue ceueHus U UX MPUMEHEHUE B TEXHUKE.
10.ITonstue nuddepeHnnana u ero NPUIOKECHHUS.
11. Cxembl IOBTOPHBIX HcTbITaHUN bepHyu.
12.ViccnenoBanue ypaBHEHUI 1 HEPABEHCTB C MapaMeTPOM.
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2.4.5.1lepedyeHb y4eOHO-METOAMUYECKOT0 00ecIeYeHHUsI 1JIs1 CAMOCTOATEIbHOIH padoThl
00y4YaOIMXCS MO ANUCHUIIITHHE

Ha camoctostensHyro paboTy oOydaroniuxcs otBogutcs 110 gacoB ydeOHOrO

BpPEMCHU.
HaumenoBanue [lepedyenp yueOHO-METOMUECKOT0 00ECTICUCHHSI JUCIIUIUTMHBI 110
Ne  |pa3znena, Temsl, Buga BBIMIOJTHEHUIO CAMOCTOSTEIHHONU paboThI
CPC
1 2 3
BBeaenue. 1. boromornos, H. B. Marematuka: anredpa u Hadana
MaTeMaTHUYECKOTo aHanu3a, reomerpus | yueonuk ams CI1O / H. B.
Boromonos, I1. 1. Camoiinenko. — 5- u3n., nepepad. u gon. — M. :
1. WznarenscrBo FOpaiit, 2017. — 39&. — (Cepus :
[MpodeccuonansHoe obpazoBanue). — ISBN 978-5-534-02325-1. —
Pexum noctymna : www.biblio-online.ru/book/C8B3E146-8416-46D
B3CA-0273570A9D9%4
Aaredpa 1. boromornos, H. B. Maremaruka: anredpa u Hadana
MaTeMaTU4ecKoro aHainmusa, reomerpus : yueonuk aius CI10 / H. B.
boromorog, I1. . Camoitnenko. — 5 usn., nepepad. u gon. — M. :
2. W3narensctBo FOpaiit, 2017. — 39&. — (Cepus :
[MpodeccronansHoe ob6pa3zoBanue). — ISBN 978-5-534-02325-1. —
Pexxum noctyna @ www.biblio-online.ru/book/C8B3E146-8416-46D
B3CA-0273570A9D94
YpaBHeHus u 1. boromozos, H. B. Marematuka: anredpa u Hauana
HepaBeHCTBa MaTeMaTU4ecKoro aHainusa, reomerpus : yueonuk aius CI10 / H. B.
boromorog, I1. M. Camoitnenko. — 5 uzn., nepepad. u gon. — M. :
3. W3narensctBo FOpaiit, 2017. — 39&. — (Cepus :
[MpodeccronansHoe ob6paszoBanue). — ISBN 978-5-534-02325-1. —
Pexxum noctyna @ www.biblio-online.ru/book/C8B3E146-8416-46D
B3CA-0273570A9D94
OcHoBBI 1. boromornos, H. B. Maremaruka: anrebpa u Hauana
TPUTOHOMETPHH MaTeMaTH4eCcKOro aHanusa, reomerpus : yueonuk s CI10 / H. B.
Boromonos, I1. 1. Camoitnenko. — 5- u3n., nepepad. u gon. — M. :
4. WznarenscrBo FOpaiit, 2017. — 39&. — (Cepus :
[MpodeccuonansHoe oopazoBanue). — ISBN 978-5-534-02325-1. —
Pexum goctymna : www.biblio-online.ru/book/C8B3E146-8416-46D
B3CA-0273570A9D9%4
DyHKIUH, UX 1. boromorog, H. B. Marematuka: anredpa u Hauana
CBOIiCTBA U MaTeMaTU4ecKoro aHainusa, reomerpus : yueonuk aus CI10 / H. B.
rpaduxu boromonos, I1. U. Camoiinenko. — 5 u3f., nepepad. u gon. — M. :
5. W3narensctBo FOpaiit, 2017. — 39&. — (Cepus :
[MpodeccronansHoe ob6paszoBanue). — ISBN 978-5-534-02325-1. —
Pexxum noctyna @ www.biblio-online.ru/book/C8B3E146-8416-460
B3CA-0273570A9D94
Hauana 1. boromornos, H. B. Maremaruka: anrebpa u Hauana
MATeMATHYECKOr0 |MaTeMaTHYECKOro aHaiu3a, reomeTpus | yueonuk mis CI1O / H. B.
6. |anammsa Boromonos, I1. 1. Camoitnenko. — 5- u3n., nepepad. u gon. — M. :

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

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

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

ﬁ‘;ﬁgﬁ:izgp;lm’ Boromornos, I1. U. Camoitnenko. — 5 u3., nepepad. u gon. — M. :

reopus WznarenscrBo FOpaiit, 2017. — 39&. — (Cepus :

BeposTHOCTEH] [TpodeccuonansHoe 06pa.301.3aHHe)'. — ISBN 978-5-534-02325-1. —
Pexum goctymna : www.biblio-online.ru/book/C8B3E146-8416-46D
B3CA-0273570A9D94
1. boromomnos, H. B. Maremaruka: anredpa u Hadasa
MaTeMaTHUYECKOTO aHanu3a, reomerpus | yueonuk s CI1O / H. B.
boromorog, I1. . Camoitnenko. — 5 uzn., nepepad. u gon. — M. :

I'eomeTpus U3narensctBo 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
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3. OBPA3OBATEJIbBHBIE TEXHOJIOI'UHN

Oco0OeHHOCTh (eepaibHBIX TOCYJAPCTBEHHBIX 00pa30BaTEIbHBIX CTaHIAPTOB
00pa3oBaHMsi — AITO HUX JESITEIbHOCTHBIM XapakTep, KOTOPBIM CTABUT TJIaBHOU
3a/1auel pa3BUTHE JTUYHOCTU 00YUaIOIIErocs.

[TocTaBneHHass 3ajaya TMO3BOJSET MPEBPATUTh TPaAUIMOHHOE OOyYeHHeE,
HaIlpaBJICHHOE HA HAKOIUJICHWE 3HAHWM, YMEHHI, HaBBIKOB, B IMPOLECC PA3BUTHUS
JUYHOCTH CTYACHTa, a WMEHHO BHEJIPEHHUE COBPEMEHHBIX O00pa30BaTEIBHBIX
TEXHOJIOTUH. YXOJ OT TPAJHUIMOHHOIO 3aHSATHS YEpEe3 MCIOJIb30BAHUE B IIPOLECCE
00y4eHMST HOBBIX TEXHOJOTUN MO3BOJISIET YCTPAHUTh OJTHOOOpa3rue 00pa3oBaTeIbLHOM
cpenbpl ¥ MOHOTOHHOCTh y4e€OHOTO MPOIlecca, CO3/acT YCIOBHS ISl CMEHBI BUIOB
NEATEIBHOCTH oOydJarommxcs, MO3BOJIUT peanu3oBaTh MPUHLINTIBI
3I0poBbhecOepexeHusl. PexoMeHayeTcs OCYIIeCTBIATh BBIOOP TEXHOJOTHH B
3aBUCUMOCTH  OT  NIPEAMETHOIO  COJEpkKaHWs, LENel  3aHsATus, ypOBHSA
MOJATOTOBJIIEHHOCTH  OOy4Yaromuxcs, BO3MOKHOCTH  YJOBJIETBOPEHHUS  HX
00pa3oBaTesbHbIX 3aIIPOCOB U UX BO3PACTHON KATETOPUH.

B ycnoBusix peanuzarnuu TtpeboBanuii ®I'OC nHaumbosiee akTyalbHBIMU TIPH
U3YYEHUU MAaTEMATUKHU CTAHOBSITCS CIIEyIONIME 00pa30BaTeIbHbIe TEXHOJIOTHH:

1) TMYHOCTHO-CSITEIbHAS TEXHOJIOTHS;

2) UrpoBasi TEXHOJIOTHSI;

3) pa3BuBaromas TEXHOJIOTHS;

4) 3mopoBbecOeperaroIias TeXHOJIOTHS;

5) "HPOKOMMYHUKAIIMOHHAS] TEXHOJIOTHSI.

3.1 00pa3oBaTejibHbIe TEXHOJIOTUHU NP MPOBETEHUHU JIEKIN

Ne Tema Buapl npuMensiembIx Koiu-BO
00pa30BaTeNIbHBIX TEXHOJIOTUI| Yac

1 2 3 4
1. Bsenenue JINYHOCTHO-IeATeNbHAS 2
TEXHOJIOTHS;
pa3BUBAIOIIAS] TEXHOJIOTHUS
2. Tema 1.1.Pa3Burne nOHATHS O YHUCIIE JIn4HOCTHO-IeATENbLHAS 6
TEXHOJIOTHS,
pa3BUBAIOIIAS] TEXHOJIOTHUS
3. Tema 1.2.Kophu, crenenu u gorapudMel JInynocTHO-AEeATENBHAS 8
TEXHOJIOTHS;
pa3BUBAIOIIAS] TEXHOJIOTHUS
4, Tema 2.1.YpaBHEHUs U CHCTEMBbl ypaBHEHUN JInynocTHO-AEATENBHAS 16
TEXHOJIOTHS;
pa3BUBAIOIIAS] TEXHOJIOTHUS
5. Tema 2.2.HepaBencraa JInuroCcTHO-NEesTENbHAS 8
TEXHOJIOTHS,
pa3BUBAIOIIAS TEXHOJIOTHUS
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0. Tema 3.1.OCHOBHBIE TTOHATHS JInuroCcTHO- eI TENbHAS 2
TEXHOJIOTHS,
pa3BUBalOIIas TEXHOJIOTHS
7. Tema 3.2 OCHOBHBIE TPUTOHOMETPUYECKHE JInynocTHO-AEeATEIBHAS 4
TOXJIECTBA TEXHOJIOTHS,
pa3BHUBAOIIAST TEXHOJIOTHS
8. Tema 3.31IpeoOpa3zoBanusi MPOCTEHTITIX JlngHOCTHO- e TEIBHAS 4
TPUTOHOMETPUYECKHUX BBIPAKCHUIA TEXHOJIOTHS,
pa3BUBaIOIIas TEXHOJIOTHS
9. Tema 3.4. Tpuronomerpuieckue ypaBHEHUs U JInynocTHO-AEeATEbHAS 6
HEPaBEHCTBA TEXHOJIOTHS,
pa3BHUBAONIAsT TEXHOJIOTHS
10. Tema 4.1 ®dynkiuu. CBoiicTBa PyHKITHN. JInuroCcTHO- eI TENbHAS 6
OO6patHbie QyHKINUN TEXHOJIOTHS,
pa3BUBaIOIIas TEXHOJIOTHS
11. Tema 4.2.Crenennsle, Moka3aTellbHBIE, JINYHOCTHO-IeATeNbHAS 2
norapuMUUecKue U TPUTOHOMETPUYECKUE TEXHOJIOTHS,
¢dbyskuu. OOpaTHbIE TPUTOHOMETPHUYECKHE pa3BHUBAOIIAS TEXHOJIOTHS
byHKIUHA
12. Tema 5.1.11ocaenoBaTeabHOCTH. JInuroCcTHO- eI TENbHAS 4
TEXHOJIOTHS,
pa3BUBaIOIIas TEXHOJIOTHS
13. Tewma 5.2.TIponsBoanas JInuroCcTHO-NEesTENbHAS 8
TEXHOJIOTHS,
pa3BUBaIOIIas TEXHOJIOTHS
14. Tewma 5.3.1lepBooOpa3Has U UHTETpa JlnyHoCTHO-AEsATENbHAS 4
TEXHOJIOTHS,
pa3BHUBAOIIAS TEXHOJIOTHS
15. Tema 6.13neMeHTH KOMOMHATOPUKH JInuroCcTHO- eI TENbHAS 6
TEXHOJIOTHS,
pa3BUBaIOIIas TEXHOJIOTHS
16. Tema 6.2.37€MEeHTHI TEOPHH BEPOSITHOCTEMN JINYHOCTHO-IesATeNbHAS 4
TEXHOJIOTHS,
pa3BHUBAONIAST TEXHOJIOTHS
17. Tema 6.3.D5eMeHTH MATEMATHYECKOMN JInyHOCTHO-IeATENbLHAS 2
CTaTHCTUKH TEXHOJIOTHS,
pa3BUBaIOIIas TEXHOJIOTH
18. Tema 7.1KoopauHatsl 1 BEKTOPBI WNHpoxoMMyHUKAIIMOHHAS 8
TEXHOJIOTHS,
310pOBbecOeperaroast
TEXHOJIOTHS
19. |Tema 7.2.1IpsiMble U IJIOCKOCTH B IPOCTPAHCTBE WNHupoxoMMyHUKaIIMOHHAS 6
TEXHOJIOTHS,
3JI0poBbecOeperaroast
TEXHOJIOTHS
20. Tema 7.3.MHOTOTpaHHUKH NupoxoMMyHHUKAITMOHHAS 10
TEXHOJIOTHS,
310pOBhecOeperaromas
TEXHOJIOTHS
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21.

Tema 7.4.Tena v MOBEpXHOCTH BpaIIEHUS

NudoxoMMyHHUKAITMOHHAS
TEXHOJIOTHUS,
3I0poBhecOeperaromnas
TEXHOJIOTUA

22.

Tema 7.5.13mepeHus B reoMeTpUHA

NudoxoMMyHHUKAITMOHHAS
TEXHOJIOTHUS,
310pOBhecOeperaromnas
TEXHOJIOTUA

3.2.006pa3oBaTe/ibHbIEe TEXHOJOTHH NIPH MPOBeIeHUN NPAKTHYECKHUX 3aHATHI

Ne

Tema 3anaTus

Buabel npuMeHseMbIx
00pa3zoBaTeIbHBIX
TEXHOJOTUH

Koa.
yac

Bsenenue

JInynocTHO-nesITeNbHAS
TEXHOJIOT U,
pa3BUBAIOILAS TEXHOJIOTHUS

Tema 1.1.Pa3Burne mOHATHS O YHUCIIE

JInyHOCTHO-IEeATENbLHAS
TE€XHOJIOT' U,
Pa3BUBAIOIIAS TEXHOJIOTHS

Tema 1.2.Kophu, crenenu u gsorapupmsl

JInynocTHO-AesITeNbHAS
TEXHOJIOT U,
pa3BUBAIOILAS TEXHOJIOTHUS

18

Tema 2.1.YpaBHeHUS U CUCTEMBI YpaBHEHUM

JInyHOCTHO-IEeATENbHAS
TE€XHOJIOT'U,
Pa3BUBAIOIIAS] TEXHOJIOTHS

Tema 2.2.HepaBeHctpa

JInynocTHO-AesITeENbHAS
TEXHOJOT U,
pa3BUBAIOILAS TEXHOJIOTHUS

Tema 3.1.OCHOBHBIE ITOHIATHSA

JInyHOCTHO-IeATENbLHAS
TE€XHOJIOT' U,
Pa3BUBAIOIIAs TEXHOIOTHS

Tema 3.2 OCHOBHBIE TPUTOHOMETPHUYECKHUE
TOX/IECTBA

JInynocTHO-AesITeNbHAsS
TEXHOJIOT U,
pa3BUBAIOILAS TEXHOJIOTHUS

Tema 3.3I1peoOpa3zoBanus MpOCTEHTITX
TPUTOHOMETPUYECKUX BBIPAKECHUN

JInyHOCTHO-IEeATENbLHAS
TE€XHOJIOT' U,
Pa3BUBAIOIIAS] TEXHOIOTHS

Tema 3.4. TpuroHoMmeTprudeckue ypaBHEHUS U
HEPABCHCTBA

JInynocTHO-nesITeNbHAsS
TEXHOJIOT U,
pa3BUBAIOILAS TEXHOJIOTHUS

10.

Tema 4.1 ®ynkiuu. CBocTBa QyHKIIAMN.
OO6parHble HyHKIHH

JInyHOCTHO-IeATENbLHAS
TE€XHOJIOT'US,
Pa3BUBAIOIIAs] TEXHOJIOTHS
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11. Tema 4.2.CreneHnsble, ITOKa3aTeIbHEIE, JIn4HOCTHO- eI TeIbHAS 4
Jorapu(MUIECKUE U TPUTOHOMETPUUYECKUE TEXHOJIOTHS,
¢dbysakuu. OOpaTHbIE TPUTOHOMETPUIECKIE Pa3BUBAIOIIAS] TEXHOJIOTHUS
byHKIIIN
12. Tema 5.1.1TocaemoBaTeIbHOCTH. JIM4HOCTHO-IeATeIbHAs 4
TEXHOJIOTHS,
Pa3BUBAIOIIAS] TEXHOJIOTHS
13. Tema 5.2.1IpousBogHas JInuHOCTHO- eI TeIbHAS 6
TEXHOJIOTHS,
Pa3BUBAIOIIAS TEXHOIOTHS
ema 5.3.IlepBooOpa3Has u uHTErpal WYHOCTHO-JIEITCIbHAS
] T 5.3.11 0 JI 6
TEXHOJIOTHS,
Pa3BUBAIOIIAS] TEXHOJIOTHUS
15. Tema 6.131eMeHTH KOMOMHATOPUKH JIM4HOCTHO-IeATeIbHAs 6
TEXHOJIOTHS,
Pa3BUBAIOIIAS TEXHOJIOTHS
eMa 6.2.971eMCHTHI TCOPHH BEPOSITHOCTEH WYHOCTHO- I TCIbHAS
. T 6.2.0 JI 2
TEXHOJIOTHS,
Pa3BUBAIOIIAS] TEXHOJIOTHUS
17. Tema 6.3.2371eMEHTHI MATEMAaTHYECKOM JIMYHOCTHO-IeATeIbHAS 4
CTaTUCTHKH TEXHOJIOTHS,
Pa3BUBAIOIIAS TEXHOJIOTHS
18. Tema 7.1KoopauHaThl U BEKTOPHI JInuHOCTHO- eI TeIbHAS 8
TEXHOJIOTHS,
Pa3BUBAIOIIAS TEXHOIOTHUS
19. Tema 7.2.1IpsiMbIe U TIJIOCKOCTH B TPOCTPAHCTBE JInuHOCTHO-EATENbHAS 10
TEXHOJIOTHS,
Pa3BUBAIOIIAS TEXHOJIOTHS
20. Tema 7.3.MHOTOTrpaHHUKHU JInuHOCTHO- eI TeIbHAS 6
TEXHOJIOTHS,
Pa3BUBAIOIIAS] TEXHOJIOTHUS
21. Tema 7.4.Tena u mOBEPXHOCTH BpaIlleHUS JIMYHOCTHO-IeATeIbHAS 4
TEXHOJIOTHS,
Pa3BUBAIOIIAS] TEXHOJIOTHS
22. Tewma 7.5.V13MepeHust B reoMeTpun JIn4HOCTHO- eI TeIbHAS 4

TCXHOJIOT U,
pa3BuBaromias TCXHOJIOTUA
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4. YCJIOBUSA PEAJIMBALIUUA ITPOTI'PAMMBI IUCHUITJINHBI

4.1. MaTtepuajibHO-TeXHUYeCKasi 6a3a, HeoOXoAUMAsi 1JIsl OCYIEeCTBJIEHHS
00pa3oBaTeJIbHOTO MPOoLecca MO JUCUUILIHHE

Peanuzanus yaeOHON MUCIUTIMHBI OCYIIECTBISETCS B KAOMHETE MaTeMAaTUKU:
anreOphl M HA4YaJl MATEMATUYECKOTO aHAIN3a, TEOMETPHUH.
O6opynoBanue yueOHOTO KabuHeTa!

— MyJIbTHMEIMa KOMIUIEKT (MyJIbTHMEIUAPOCKTOP U SKpaH),

- IEPEHOCHON HOYTOYK,

— KOMIIBIOTED,

— JIOCKa MeJIOBas, JJ0CKa MapKepHas,

—y4eOHasi Me0esIb, KOMIUIEKThI CTEHIOB.

4.2 TlepeyeHb HEOOXOAMMOI0 MPOrPAMMHOI0 o0ecneyeHus

1. Omneparmonnas cuctema Microsoft Windows 10 Kontpakt Nel04-ADd/2016
ot 20.07.2016KopniopaTuBHas JIUIIEH3US);

2. Ilaker mporpamm Microsoft Office Professional Pluskqatpakr NelO4-
AD®D/20160T 20.07.2016K0propaTHBHAS JTUIIEH3HS);

3. AHTHBHpYCHas 3amuTa GU3NIECKUX padOvnX CTaHIUU U cepBepoB: Kaspersky
Endpoint Securityins ousneca — Cranmaptaeiii Russian Edition. 1500-2499
Node 1 year Educational Renewal Licengenfpakr Ne99-AD®d/2016 ot
20.07.2016xopriopaTuBHAas JTUICH3HSL);

4. Lazarus -oTkpbITas cpejaa pa3padoTKU MPOrpaMMHOr0 00ecTiedeHHUs Ha S3bIKE
Object Pascal cgobonHoe mporpammHoe oOecrieueHHe, HE OTrpaHUYCHO,
OeccpouHo);

5. GIMP — cB060IHO pacnpocTpaHsIeMbIi PacTPOBBIM TI'paduyuecKuil peaakTop,
UCIIOJIL3YEMBIA ISl CO3/aHus W 00paboOTKHM pacTpoBoil rpaduku License
(cBOOOIHOE MTPOrpaMMHOE 00ECIICYCHNE, HE OTPAHUYCHO, OECCPOUHO);

6. 7-zip GNULesser General Public Licenserobonnoe mporpaMmmaoe
oOecrieueHne, He OrPaHUICHO, 0€CCPOUHO);

7. Untepuer Opay3ep Google ChromeogcriarHoe nporpamMmmHoe odecriedeHue,
HE OrpaHWYCHO, OECCPOYHO);

8. K-Lite Codec Pack —ynuBepcanbHbiii HaO0Op KOJAEKOB (KOIUPOBIIMKOB-
JCKOJUPOBIIMKOB) ¥ YTHIUT JUIsl MPOCMOTpa M OOpabOTKU ayJauo- |
BuzeodaiiioB (OecruiaTHOoe mMporpaMMHOE OOeclieYeHrne, He OrpaHuYeHO,
0eccpouHo);

9. WinDjView — nporpamma mist mpocmotpa daitioB B ¢popmare DIV u DjVu
(cBOOOIHOE MTpOrpaMMHOE 0OECIIeYeHNE, HE OTPaHUYECHO, OECCPOYHO).
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5.IIEPEYEHB OCHOBHOMI u NTOMOJITHUTEJBbHON YYEBHON
JUTEPATYPBI, HEOBXOJIUMOM 1J1s1 OCBOEHUSI JUCLUITIJINHBI

5.1. OcHOBHas JIUTEpaTypa:

1. boromonos, H. B. Maremartuka: anrebpa ¥ Hayajga MaTeMaTHYECKOrO0 aHaIU3a,
reomerpust - yaeoHuk st CIT1O / H. B. Boromouios, I1. U. Camoiinenko. — 5 u3.,
nepepad. u gomn. — M. : M3marensctBo MOpaiit, 2017. — 396¢. — (Cepus :
[IpodeccuonansHoe oOpazoBanue). — ISBN 978-5-534-02325-1. Pexum nocryna
: www.biblio-online.ru/book/C8B3E146-8416-46D9-B3€DR73570A9D94.

5.2 lonosiHUTE/IbHASA JIUTEPATypa

1. baBpun, . N. Marematuka: anreOpa W Hauyaja MaTeMaTHYECKOIO aHaIM3a,
reomeTpus . yaeOHuk u npaktukym aius CI1O / U. U. baBpun. — 2+ u3n., nepepad.
u jgon. — M. : MHspmarenbctBo IOpaiit, 2017. — 616 c. — (Cepus
[Tpodeccuonanshoe oopazoBanue). — ISBN 978-5-534-04101-9. Pexxum gocrymna
: www. biblio-online.ru/book/3F803EA3-2037-4108-BElB397DSAFADYE.

2. boromonos, H. B. Ilpaktuueckue 3anstuss mo maremaruke B 2 4. Yacte 1 :
yuebHoe nocobue aist CI1O / H. B. boromonoB. — 11 u3z., nepepad. u gon. — M.
. MsmarensctBO IOpaiir, 2017. — 285c. — (Cepus : Ilpodeccrnonaibroe
obOpazoBanue). — ISBN 978-5-534-01899-8. —Pexum moctyma : www.biblio-
online.ru/book/B2077BBB-EF95-4E5F-AFE1-9AABGEBG9A17

3. boromonos, H. B. Ilpaktuyeckue 3aHsaTusi mo marematuke B 2 4. Yacth 2
yuebHoe mocobue aist CITO / H. B. boromonos. — 11 u3n., nepepad. u gomn. — M.
. MsmarensctBOo IOpaiir, 2017. — 217c. — (Cepus : IlpodeccronanbHoe
oOpazoBanue). — ISBN 978-5-534-01901-8. —Pexum moctyma . www.biblio-
online.ru/book/2FB74363-8CF1-4503-8336-84CB4A504931
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5.3. [lepuoanyeckue U3 aHUsA:

1. Kypuan Marematuka: anreOpa v Hauajga MaTEMaTHIECKOTO aHAIHM3a, TCOMETPHS B
LIKOJIE

2 DOnextpoHHas 6ubnuoreka "M3natensckoro goma "I'peOeHHUKOB"
(www.grebennikon.ru);

3 basbl mansbix kommnanuu «Mct Bero» (http://dlib.eastview.com).

5.4.[lepeyeHn pecypcoB HUHPOPMALUOHHO-TETEKOMMYHUKALMOHHOU CETH
«/HTEepHEeT», He06X0JUMbIX AJISA OCBOEHUS AMCHUNINHBI

1.

6.
7. Ilpoext ['ocynapcTBEHHOr0 MHCTUTYTA pyccKoro si3bika uMeHu A.C. [lymikuna

8.

9.

MunucrepcTBo 0Opa3zoBaHus U Hayku Pocculickoii @enepanuu
(http:/Munooprayku.pd/);

2. Oenepanbubiii moptan "Poccuiickoe oopazosanue” (http://www.edu.ru/);
3.

HNudpopmanmonnas cucrema "EnnHoe okHO JocTyna K 00pa3oBaTeabHbIM
pecypcam” (http://window.edu.ru/);

Enunas xomreknus mudpoBsix oOpa3oBarenbHbIX pecypcos (http://school-
collection.edu.ru/);

denepanbHbIi HEHTP HHPOPMAITMOHHO-00PA30BATEILHBIX PECYPCOB
(http://fcior.edu.ru/);

Oo0pa3zoBatenbHbii mopTan "Yueoa" (http://www.ucheba.com/);

"O6pa3oBanue Ha pycckom” (https://pushkininstitute.ru/);
Hayunas snexkrponnas 6udauoreka (HOB) (http://www.elibrary.ru);
Hanmonanenas snextponnas oubiamnoreka (http:/m6.pd/);

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

11 CnpaBouno-uHpopmanuoHHbIi mopran "Pycckuii s3pik” (http://gramota.ru/);
12 Ciry>x0a TemaTHuecKuX TOIKOBBIX cioBapeit (http://www.glossary.ru/);

13 .CnoBapu u sanmkonenuu (http://dic.academic.ru/);

14 Koucynbrant [Lmtoc - cnpaBodHast mpaBoBasi cuctema (JIOCTYI 0 JIOKATbHOU

CCTH)

40



6. METOAUYECKUE YKA3ZAHUA [JIS1 OBYUYAIOLIUXCA
ITO OCBOEHUMIO JUCIIUTIJIMHbI

JucuuninHa npeaycMaTpUBaeT JICKITMOHHbBIE U TPAKTUYECKUE 3aHSTHS.

VYcneunoe n3yyeHue Kypea TpeOyeT MmocenieHus JeKIui, akTUBHON paboThl Ha
MPAKTUYECKUX 3aHATUSX, BBIMOJHEHHWE BCEX YYEOHBIX 3aJaHMs MpernojaBaTes,
03HAKOMJIEHHE C OCHOBHOM U JOTOJIHUTEIbHON JTUTEPATYPOH.

Bo Bpewmsi JieKIIuM CTYICHT JA0JKEH BECTH KOHCIIEKT.

PaGota ¢ KOHCHEKTOM JEKIUW MpearnoyiaraeT MpoCMOTP KOHCIEKTa B TOT K€
JeHb Tocie 3aHsaTuid. [Ipm 3TOM HEOOXOAUMO TOMETHTh MaTepHaIbl KOHCIICKTA,
KOTOpPBIE BBI3BIBAIOT 3aTPyAHEHUS I TOHUMaHus. [lpu 3TOM oOyuaromuiics
JIOJDKEH CTapaThCsl HAWUTHU OTBEThl HA 3aTPYAHUTEIBHBIE BOIPOCHI, HCHOIb3YS
pPEKOMEHIyeMyIo TuTeparypy. Eciu emy caMoCTOSITENsHO HE YAAIOCh pa300paThes B
MaTtepuaie, Heo0X0IUMO CHOPMYIHPOBATH BOMPOCHI U OOPATUTHCS 332 MOMOUIBIO K
MPENo/IaBaTeIN0 Ha KOHCYIbTAIIUU WM OM>KalIlen JTeKIUU.

OOyuaroieMycsi HEOOXOJIUMO PEryJIipHO OTBOAUTH BpeMs Uil MOBTOPEHUS
NPOWJIEHHOTO MaTepualia, MpOBepsis CBOM 3HAHUS, YMEHHUS W HaBBIKA TIO
KOHTPOJIbHBIM BOIIPOCAM.

IIpakTH4yeckue 3aHATHA COCTABISIIOT BAXKHYIO YacTh NpodecCHOHATBHOM
MOJATOTOBKU CTyAE€HTOB. OCHOBHAsl 1I€Jib MPOBEJAEHUSI MPAKTUYECKUX 3aHATHU —
dbopMHpoBaHUE y CTYACHTOB AaHAJIUTUYECKOTO, TBOPYECKOTO MBIIUICHHUS ITyTEM
PUOOPETEHUS TPAKTUIECKUX HABBIKOB.

Mertoauueckue ykazaHusi K MPaKTUUYECKUM 3aHSATUSIM MO JUCHUILUIMHE HAPSIY C
paboueii mporpaMMoil U rpauKoM y4eOHOTO MpoLecca OTHOCATCA K METOIUUYECKIM
JIOKYMEHTaM, ONpEeeNSIONINM yPOBEHb OPraHu3alliid U KauecTBa 00pa30BaTeIbHOTO
npolecca.

[Ipy moAroToBKE K NPAKTHYECKHMM 3aHATHAM HEOOXOAMMO MPOCMOTPEThH
KOHCIIEKTBI JIEKIIUH U METOJUYECKHE YKa3aHHs, PEKOMEHIOBAaHHYIO JUTEPATypy IO
JTAHHOU TeMe; MOJTOTOBUTHCS K OTBETY HA KOHTPOJIbHBIE BOMPOCHI.

B Xxozxe BbINOMHEHUS WMHAWBUAYAJIbHOTO 33JlaHUs MPAKTUUYECKOTO 3aHSTHS
CTYJIEHT TOTOBUT OTYET O paboTe. B oT4eT 3aHOCATCS PE3yNbTaThl BBITOJIHEHUS
KaXJI0ro NyHKTa 3amaHus (rpaduku, TaOJHUIBI, pacyeThl, OTBEThI Ha BOIPOCHI
NYHKTOB 3aJIaHusl, PCUICHUE 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.

OcraBuiviecss HEBBIMIOTHEHHBIMUA NYHKTHl 3aJlaHUsl MPAKTUYECKOTO 3aHSATHUS
CTYJEHT 00s13aH J0/eNIaTh CAMOCTOSITENIBLHO.

[locne mpoBepkH OT4YETa NPENOAABATEIb MOXKET IMPOBOJUTH YCTHBIA WIH
MUCbMEHHBIA OMNpPOC CTYAEHTOB JUIsi KOHTPOJISI YCBOGHUSI HMH OCHOBHBIX
TEOPETUYCCKUX U MPAKTHYCCKUX 3HAHUMN O TeMe 3aHATUS (CTYACHTHI TOJKHBI 3HATh
CMBIC]T TOJIYY€HHBIX UMM PE3yJIbTAaTOB M OTBETHl HAa KOHTPOJbHBIE BOMPOCHI). o
pe3yibTaTamM MPOBEPKU OTYETa M OINpPOCa BHICTABISIETCS OLIEHKA 32 MPaKTUYECKOE
3aHSTHE.

CamocrostenbHas padora cryaeHtoB (CPC) mo aucHMILIMHE UTpacT Ba)KHYIO

41



pOJIb B XOJI€ BCEr0 yueOHOro mpoliecca.
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7.OHEHOYHBIE CPEJACTBA JJId KOHTPOJIA YCIIEBAEMOCTH

7.1.TIlacnopT ¢oHIA OLIEHOYHBIX CPEACTB

OueHoYHbIE  CpencTBA  MOpPEAHA3HAYEHbI JUISI  KOHTPOJISI W OLICHKH
00pa3oBaTeNbHBIX JOCTIKEHUN OOYyYarommXxcsi, OCBOUBIIMX IMPOrpamMMy Yy4eOHOM
JTACUUTUIUHBI.

@OHJI OLIEHOYHBIX CPEICTB BKJIKOYAECT KOHTPOJBHBIE MaTepUANbl IS
MpOBEJEHUS]  TeKyllero KOHTpoJsi B  ¢dopmMe MpoBepodHbIE  pabOTHI,
CaMOCTOSITeJIbHBIE Pa0OThl M KOHTPOJIbHBIE PabOThl U MPOMEKYTOYHOIM
arrecrtauuu B hopme 3a4eTa 1 IK3aMeHa.

eau u 3axa4u GOHI0B OLIEHOYHBIX CPEACTB

@OoHABl OLEHOYHBIX CPENCTB CO3JAIOTCA IS aTTECTallMd O0y4aroumxcs C
LENbI0 OLEHKM MX [EPCOHANBHBIX JIOCTH)KEHUH [OATalHbBIM TpPEOOBAaHUAM
cootBercTBymoIei [IIICC3 u npencrapiseTr coO0l COBOKYITHOCTb KOHTPOJIUPYIOLINX
MaTepUasoB, MO3BOJSIOIIMX OLEHUTh YMEHMs, 3HAHUS, NPAKTHUUECKUN OIBIT U
OCBOEHHBIE KOMITETEHITHH.

@®oHABl OLIEHOYHBIX CPEICTB MO3BOJSIOT YCTAHOBUTH COOTBETCTBUE YPOBHS
MOATOTOBKM CTYyJEHTa Ha KaXJOM OJTarne oOydeHuss TpeOoBaHUAM pabodeit
nporpaMMbl  yuyeOHOW JHUCUUIUIMHBI, pabodeil mporpamMmbl MpodheCcCHOHATBLHOTO
MOJyJIs, TpOrpaMMaM MPAKTHK, MPOTrpaMMe roCyJapCTBEHHOM UTOTOBOM aTTeCTallH.
3anagamu (POHIOB OIICHOYHBIX CPEACTB SIBIISIOTCS

—KOHTpPOJb W  YOpPABJIEHUE TMPOLIECCOM  IPUOOPETEHUs  CTyAEHTaMU
HEOOXOUMBIX 3HAHUHN U YMEHHUH, OIpeeIEHHBIX (benepanbHbIMU
rocyJ1apCTBEHHbIMU OOpazoBaTenbHbiMU cTaHaapTamu CIIO no coorBercTBYyMOIIEH
CHEIUAIBHOCTH;

—KOHTPOJIb M yIpaBjieHUuE AocTuxeHueM nener peanusaiuu [ITICC3 CIIO,
OMpeseNieHHbIX B BHJAE Habopa o0OmUX H NPOPECCHOHATBHBIX KOMIETEHIINN
BBIMTYCKHHUKOB;

—obecreyeHrne COOTBETCTBHsI Pe3ylbTaTOB OOy4YeHMs 3adadaMm Oyayiiei
po(heCcCUOHATILHON e TENIbHOCTH BBIITYCKHHKA.

7.2. Kputepuu OUeHKHU 3HAHU I

OneHKa MUCbMEHHBIX KOHTPOJIbHBIX Pa00T 00y4alomuxcs Mo MaTeMaTHKe:

OTBeT OLICHUBAETCS OMMEMKOU «5», eClIn.

— paboTa BBITTOJIHEHA MTOJTHOCTHIO;

— B JIOTHYECKUX DPACCYXIACHUSIX M OOOCHOBAHWU PEIICHUS HET MPOOETOB U
OILINOOK;

— B pEIICHHH HET MaTeMaTH4YeCKHX OIIMOOK (BO3MOXKHA OJHA HETOYHOCTD,
OTIMCKA, KOTOpasi HE SBISETCS CIEACTBHEM HE3HAHUS WM HEMOHUMAHHS Y4eOHOTO
MaTepuaa).

Ommemra «4» CTaBUTCS B CICTYIONINX CIydasx:
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— paboTa BBIMIOJHEHA TMOJHOCTHIO, HO OOOCHOBAaHWS IIIArOB PEIICHUS
HepocTaTOuHbl  (ecii  yMeHHe OOOCHOBBIBATh  PACCYKJICHHS HE  SIBIISIIOCH
CHEIHATEHBIM 00BEKTOM TIPOBEPKH);

— JIONYIIEHbI OJIHA OIMOKa WM €CTh JBa — TPU HEJA0u€Ta B BBIKJIAJKAX,
pUCYHKax, 4YepTexax WM Tpapukax (eciim 3TH BUAB padOT HE SBISIINCH
CHEIHAIbHBIM 00BEKTOM IIPOBEPKH).

Ommemka «3» CTaBUTCS, €CJIN.

— JomylieHo Oojiee OAHOM OmMOKM WM Oojiee ABYX — TpeX HEIOYETOB B
BBIKJIQJIKaX, YepTekax WM Ipadukax, HO oOydaromuiics o0iagaeT 00s3aTeIbHBIMU
YMEHUSIMH T10 TIPOBEPSEMON TEME.

Ommemka «2» CTaBUTCH, €CJIIN.

— JIOMYIIEHBbI CYIIECTBEHHBIC OMIMOKHU, MOKA3aBIIMEe, YTO OOyYArOIIMICS HE
obnagaeT 00s3aTeIbHBIMU YMEHUSIMU T10 TAHHOW TEME B TIOJIHON Mepe.

OuneHKa yCTHBIX OTBETOB 00y4YAIOIIUXCH 110 MATeMaTHKE:

OTBeT OIICHUBACTCS OMMEMKOU «5», €CIU CTYICHT:

— TMIOJHO PacKpbUl COAEp)KaHWE Marepuaia B O0ObeMe, NPEeIyCMOTPEHHOM
MPOrpamMMON;

— U3JI0XKWI  Marepuall  TI'PaMOTHBIM  SI3BIKOM,  TOYHO  HCHOJIb3Ys
MaTeMaTUYECKYH0 TEPMUHOJOTHID M CUMBOJIUKY, B OIPEACICHHON JIOTHYECKON
MOCJEN0BATENBHOCTH,

— TMPaBWIBHO BBIMIOJHWI PHUCYHKH, YEPTEXKH, TpapUKH, COIYTCTBYIOIIUE
OTBETY,

— TMOKazaJl yMEHHE WIUIIOCTPUPOBATH TEOPUI0 KOHKPETHBIMU MPUMEpaMu,
IIPUMEHSITh €€ B HOBOW CUTYAallMU IIPU BBINIOJIHEHUH MTPAKTUYECKOTO 3aJaHNs;

— MPOJEMOHCTPUPOBAT 3HAHUE TEOPUU PAHEE H3YUECHHBIX COMYTCTBYIOLIUX
TeM, COPMHUPOBAHHOCTh M YCTONYMBOCTHh HCIOJIB3YEMBIX IMPU OTBETE YMEHHU H
HAaBBIKOB,;

— OTBEYaJl CAMOCTOSATEIbHO, 6€3 HABOISAINX BOIPOCOB MPENOIaBaTENS;

— BO3MOXHBI OJHA — JIBE HETOYHOCTH IPU OCBEIICHUU BTOPOCTEIEHHBIX
BOIIPOCOB WJIM B BBIKJIQJIKaAX, KOTOPbIE YUYEHHUK JIEIKO HCIPABHI MOCIE 3aMEUYaHUs
YUUTENS.

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

— B UBJOXKEHUM JIONYIIeHbl HeOoJbllIMe NpoOesbl, HE HCKa3uBIlIEe
MaTEMaTUYECKOE COJIEPKAHUE OTBETA;

— JIONYUIEHBI OJIMH — JIBA HEJ0YETA MPHU OCBEILCHUU OCHOBHOTO COAECPKAHUS
OTBETA, UCIPABJICHHBIE MOCIIEC 3aMEUYaHusl MPENoIaBaTes;

— JIOMyIIeHbl omuOka wid 0oyiee JBYX HEJOYETOB MPU OCBEIICHUU
BTOPOCTENEHHBIX BOINPOCOB WJIM B BBIKJIAJKaX, JEIKO HCIPABICHHBIE MOCIE
3aMevaHus MPernoJaBaTes.

Ommemka «3» CTaBUTCS B CIEAYIOIIMX CIy4asx:
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— HEIMOJHO PACKphITO COAEp)KaHWE MaTepuaia (CoAepikaHHe H3JI0KEHO
(parmMeHTapHO, HE BCeria IOCIENOBATENFHO), HO IOKa3aHO oOliee TMOHMMaHHe
BOMPOCA W TPOJEMOHCTPHPOBAHBI ~ YMEHHS, JOCTAaTOYHBIE JJISl  YCBOCHHUS
nporpaMMHOro Matepuaia (ompejaeieHsl «TpeOoBaHHAMH K MaTeMaTHYECKOM
MOJrOTOBKE 00YUYAIONIMXCS» B HACTOSIIEH MPOTrpaMMe 110 MaTEMaTHKE);

— WMEJNHCh 3aTPyJAHEHHWs WJIM JIONYyINICHbl OIMMOKA B  ONpENeICHUH
MaTeMaTH4eCKOi TEPMUHOJIOTUHU, YEPTEekKaX, BBIKIAAKAX, HCIPABICHHBIC IIOCIE
HECKOJIbKUX HABOJISAIIMX BOIIPOCOB MPETIOIaBATEIS;

— CTYIEHT HE CHpABWICS C NPUMEHEHHEM TEOPUU B HOBOW CHTYyalluH TPH
BBITIOJIHEHUH MPAKTUYECKOTO 3a/JaHusl, HO BBIMOJHWI 3aJaHus 005S3aTeIIbHOTO
YPOBHSI CIIOKHOCTH TI0 TAHHOH TEME;

— TpU  JTOCTaTOYHOM 3HAHMM TEOPETHYECKOTO MaTepuajia  BBISBICHA
HemocTaTouHas cpOpMHUPOBAHHOCTH OCHOBHBIX YMEHUH U HABBIKOB.

Ommemxa «2» CTaBUTCS B CIEIYIONINX CITyJasiX:

— HE PaCKPHITO OCHOBHOE COZIEpKaHNE YUeOHOTO MaTepHaa;

— OOHapy)XeHO He3HaHHE YUYEHHKOM OOoJblIel Wiy Hanboliee BaKHOW YacTH
yueOHOro MaTepHana,

— JIONYIICHBl OIIMOKKA B ONPENEICHUH TIOHATUH, TPH HCIOJIb30BAHUH
MaTeMaTu4ecKOil TEpPMHUHOJIOTMHM, B pHUCYHKaX, YepTekax WM rpadukax, B
BBIKJIAJIKaX, KOTOpPBIE HE WCIPABJICHBI TOCIEC HECKOJBKHX HABOJSIIUX BOIPOCOB
IperoaaBaTels.

O0mas ki1accupukanus oMudOK:

[Ipu ouenke 3HaHUI, YMEHUN U HABBIKOB OOYYAIOIIMXCS CIEAYET YYUTHIBATDH
Bce omuOKu (rpyObie U HErpyObIe) U HETOUETHI.
1.I'pyObIMH CUUTAOTCH OIIUOKH:

— HE3HAHUE OIpPEJEIICHUS] OCHOBHBIX NOHITHI, 3aKOHOB, MPABUJI, OCHOBHBIX
MOJIOKEHUN TeopuHr, He3HaHHe (OpMyJi, OOIICNPUHATHIX CHUMBOJIOB 00O3HAUYECHMI
BEJIMYMH, €IMHULl UX U3MEPEHUS,

— HE3HAHWE HAaUMEHOBAHUW €IMHUIL U3MEPECHUS;

— HEYMEHHUE BBIJCJIUTH B OTBETE INIABHOE;

— HEYMEHHUE NPUMEHSATh 3HaHUs, aJITOPUTMBI JJIs1 PEIICHUS 3a/1a4;

— HEyMEHHE JieJaTh BBIBOJIBI M 0000IICHNS;

— HEyMEHHE€ YUTaTh U CTPOUTH rPpaUKHy;

— HEyMEHUue N0JIb30BATHCS NEPBOMCTOYHUKAMU, y4eOHUKOM u
CIIpaBOYHHUKAMU,;

— TOTeps KOPHS UM COXPAHEHHE OCTOPOHHETO KOPHS,

— oTOpaceiBaHuEe 0€3 0OBSICHEHUI OJTHOTO U3 HUX,

— paBHO3HAYHbIE UM OIIUOKY;

— BBIYUCJIUTENbHbIC OIUOKH, €CITU OHU HE SABJISIIOTCS OMTUCKOM;

— JIOTUYECKHE OITHOKHU.

2. K HerpyObIM ommOKaM cjieyeT OTHECTH:
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— HETOYHOCTHh (POPMYJIMPOBOK, OMPEEICHUIN, TOHITHI, TEOPH, BhI3BAHHAS
HEMOJIHOTOM OXBaTa OCHOBHBIX MPU3HAKOB OMPEICIIEMOIr0 MOHATUS WM 3aMEHOU
OJHOTO - IBYX W3 ATUX IIPU3HAKOB BTOPOCTENICHHBIMU;

— HETOYHOCTh rpaduka;

— HEpalMOHAJIbHbBIN

MECTO

pelIeHus

3aJa4un

01051

HECOOCTAaTOYHO

IPOJYyMaHHBIA IJIaH OTBETa (HApyIICHWE JIOTHKH, MOJMEHA OTAEIbHBIX OCHOBHBIX
BOIIPOCOB BTOPOCTENICHHBIMH);
— HepalMOHAIbHBIE METOABI PAOOTHI CO CIIPABOYHON U IPYTOM TUTEPATYpOIL;

— HCYMCHHUC pCUIATh 3aaa4M, BBIIIOJHATL 3aJaHUsl B 06HICM BUJC.

3. Hemoueramu ABJIAIOTCH:
— HepalOHaJIbHBIC TPUEMBbI BBIYMCICHUHN M IPe0Opa30BaHU;

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

7.3.01eHOYHBIE CpeICTBA ISl MPOBe/IeHUsI TEKYyIel aTTecTalun

Texkymuii KOHTPOIb MOKET MIPOBOJUTHCA B (popMe:

— (poHTaNbHBINA OnpoC
— HWHAWBUIYaJIbHBIA YCTHBIN ONPOC

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

— 3ammra pedepara

— 3alllyuTa BBIIIOJITHCHHOI'O 3aJaHu,

— paspaboTka npodsieMsl Kypca (okiam).

OrneHMBaHUE MPU TEKYIIECH aTTECTAlUN

®opmMma Brazenns JInuneie ITpumepsl
arrecTany | 3HaAHUA VYmenus (aBbixn) KayecTBa OIICHOYHBIX
u CTYJICHTA CpEJICTB
VY cTHBIN KonTpons OrneHka OrneHka OneHka Bomnpocsl
OIIpOC 110 3HaHUH 110 YMEHUS HaBBLIKOB CIIOCOOHOCTH [IPUIararoTCs
TEMaM OTIPENICTICHHBIM | pa3auvaTh paboThl ¢ OTIEPAaTUBHO U
npobiaemam KOHKDPETHEIE JIATEPATYPHBL | KAYECTBEHHO
MTOHATHUS MM OoTBeYaTh Ha
NUCTOYHUKaAMU ITIOCTABJICHHBIC
BOITPOCHI
Pedepar Kontposnb Ouenka Ouenka Ouenka Tembl
(moxmam) 3HAaHUH I10 yMEHUS HaBBIKOB CITOCOOHOCTH K pedepaTon
OIIPEAEIIEHHBIM | pa3inyaTh paboTsI ¢ caMoCTOsTeNbHO | (IOKIIaI0B)
npobaemMam KOHKPETHBIC JUTEpaTypHBI | i paboTe u HPHUIArarTCs
TIOHATUA MU aHaJm3y
HMCTOYHMKAMHU | JTUTEPATYPHBIX
NCTOYHUKOB
KonTpons OrneHka OrneHka OneHKa KonTposbn
KoHTposnb | 3HaHuA YMEHUS HaBBIKOB CIIOCOOHOCTH bIe PabOTHI
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Has pabdoTa | TEOPETHYECKUX | paboTaTh C paboThI ¢ OTIEPAaTUBHO U MIPUIIAratoTC
OCHOB MaTeMAaTHYECK | MATEMaTUYECK | KaueCTBEHHO o
MaTeMaTHKH. UM aIllapaToM | UM aIapaToM | pemarhb

VTS MOCTABIICHHBIC

obecrieueHHs Ha MPaKTUIECKUX

petieHus paborax 3amauun

PaKTUICCKUX "

3amad. apryMEeHTHUPOBAT
b Pe3yNIbTaThl

I[IpumepHbIe TeCTOBBIE 3aJaHUS. HE PEIYCMOTPEHBI.

IIpumepHbIe BONPOCHI JJI1 YCTHOIO ONMpPoca:

1 JlaiiTe onpenesieHue KOMIUIEKCHOTO YUCIIa.

2 Jlaiite ornpeeaeHne MHUMOM € MHUIIbI

3.HazoBuTte HaTypanbpHbIC YUCIA.

4 Ha3oBute paliiOHaJIbHbIE YUCIa

5.HazoBuTte cTreneHr MHUMOM €TMHUIIBI

6.Kakne koMIIeKCHBIC YMCIIa Ha3bIBAIOTCS PAaBHBIMU

7 Kakre KOMIUIEKCHBIC YMCJIa Ha3bIBAIOTCS COMPSKECHHBIMU.

8.Kakue koMIIeKCHBIC YMCIIa Ha3bIBAIOTCS MTPOTUBOIIOIOKHBIMU

9.Kak n300pakaroTcs KOMIUIEKCHBIE YHCIIa TEOMETPUIECKU

10 /laiiTe onpeneneHrue MOyl KOMIUIEKCHOTO YHCIIA.

11 Kak HaiiTh apryMeHTbl KOMIIJIEKCHOT'O YK CJIa

12 Ilepeuncaute opMBbI 3aMUCH KOMILIEKCHBIX YHCET

13Kak BBIMOJIHATH ACHUCTBUS HAJ] KOMIUJIEKCHBIMU YHMCJIaMU B alreOpandyeckoin

dbopwme.

14 Ha30oBHTE YHCIIO0 COMPSHKEHHOE KOMILIEKCHOMY unciay Z = 2 - 3 u mepeMHOKUB

VX JAUTE OTBET

15Yemy paBHBI KOPHHU KBaJIPaTHOTO YPAaBHEHUS C OTPUIIATEILHBIM

JTUCKPUMHUHAHTOM.

16 Jlaiite onpeneneHre KOMIIJIEKCHOTO YHCIIA.

173anucarh cBOKCTBA CTENEHU C TPOU3BOJIBHBIM [TOKA3ATEIIEM.

18 YUro HaszwiBaeTcs gorapumMoM ¢ mMpOU3BOJIbHBIM OCHOBAaHHEM?

19 3anucarb 0OCHOBHOE JIOTapU(PMUIECKOE TOKIECTBO.

20 IToctpouTts rpaduk nokazaTeabHON (HYHKIIMU ¢ OCHOBaHUEM OoJibiie 1.

21 Yo Ha3bIBaeTcs JJorapu(MUpOBAHUEM 7

22 YT0 Ha3bIBAIOT HATYPAJIbHBIM JIOTapUMOM?

23 3anucarb hopmysy Iepexojia OT OJTHOTO OCHOBAHUS K APYromy?

24 HazoBure popmyisl Kpamepa.

25I1epeuncnure METOIbI PEIICHUS CUCTEM JIMHEHHBIX YPABHEHUH C IBYMSI

HEW3BECTHBIMHU.

26 Ilepeuncnute METOABI PEIICHUS] CUCTEM JTMHEHHBIX YPaBHEHUN C TpeMs

HEW3BECTHBIMHU.

27 HazoBuTe CBOWCTBA OMPEACIUTES.

28 Ecnu omnpenenuTens paBeH HYIIO, TO CKOJIbKO PELICHUH HMEET CHCTeMa
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29Yt0 Ha3bIBaeTCs (PyHKIIHEH?

30Yto Takoe o0aacTh onpeaeeHus: U 00J1acTh 3HAYCHUN QYyHKIIMHU?

31 Yo Ha3wkIBaeTcs GpyHKIMEH 0OpaTHON JaHHOW ?

32 JlaTh onpejieieHue CI0KHONU (PYHKIIUH.

33 IlpuBectu mpuMepsl 0OpaTUMBIX (HYHKITUH.

34 IlepeuncnuTh CrocoObI 3aaHusl PYHKIIMM, X TOCTOMHCTBA U HEJIOCTATKHU.
35Yto Ha3zwiBaeTcs rpadukoM QyHKIIANA?

36 KakoBbl ocoO0eHHOCTH TpadUKOB MPSIMO U 0OpaTHON (PYHKITH?

370t yero 3aBUCUT 00JaCTh OMPEEIICHUS CIOKHONU QYHKIUU?

38Kak no rpaduky GyHKINHA ONIPEACTUTD, IBISETCS U QYyHKIIAS YETHOW, HEUETHOM.
39YT0 Ha3bIBaeTCS MPOU3BOAHON QYHKITUH?

40MTo moka3pIiBaeT MPOU3BOAHAS (PYHKIINSA B TOUKE?

41 KakoB reoOMeTpUUECKUNA CMBICT MPOU3BOIHOMN ?

42 KakoB (hU3UYECKHUI CMBICI MPOU3BOIHOM?

43 Kakue cBOMCTBa MPOU3BOIHOM Bl 3HaeTE?

44 ITo xakuM GopMysiaM BBIUYUCIISIOTCS IPOU3BOAHBIC TPUTOHOMETPUIECKUX
byHKIUN?

45I1o kakum GhopmyJiaM BEIYUCIISIIOTCS] IPOU3BOIHBIE CTEIIEHHON (PYHKIIUN?
46 Ilo kakum GhopmyJiaM BEIYUCIISIIOTCS IPOU3BOIHBIE TTOKAa3aTeIbHON (DYHKIIUN?
47 Ilo xakum GhopMyJiaM BEIYUCIISIIOTCS] IPOU3BOIHBIE JIorapuMuieckon QyHKIUn?
48 Kak BBIYHCIIAIOTCS MTPOU3BOIHBIE CIOKHONU QYHKIINU?

49 Yro nHaspiBaercs auddepenimanom GyHKIUN?

50YT0 HEoOX0aUMO cenaTh, 4TOObI BRIYUCIUTD Au(depeHunan GyHKkuun?
51 Kakoii Bua uMeeT ypaBHEHHE KacaTelbHOU K rpaduky pyHKun Y= y(X)?
52 KakoB reomerpudeckuii cmbici auddepenimana?

53Kakas ¢hyHKIHS Ha3bIBA€TCS MOHOTOHHO BO3pacTaIONIEH?

54 Kakas ¢hyHKIIUSI Ha3bIBA€TCSI MOHOTOHHO yOBIBAIOIIECH ?

55 Kak uccienoBars GyHKIIMIO HA MOHOTOHHOCTD?

56 Kakue Touku Ha3bIBAIOTCS KPUTUUECKUMU ?

57 4Yto Takoe 3KkcTpeMyM (QYHKIIUN?

58 Kak uccienoBath GyHKIIUIO Ha SKCTPEMYM T10 IEPBOMY IIPaBUITY ?

59 Kak uccnenoBars GyHKIHIO, YTOOBI TOCTPOUTH €€ Tpaduk?

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

61 Yo siBNIsieTCS OCHOBHOM 3a/1ayeil UHTErpajIbHOrO UCYUCICHUS ?

62. Kakas ¢pyHKIus Ha3pIBaeTCs MEPBOOOPA3HOM AJis 3aJaHHON (DYHKIIUU?

63. Ecim F(X) — mepBooOpa3nast s f(X), To kakuM paBEeHCTBOM CBSI3aHBI OHH MEXTY
co00it?

64. Chopmynupyiite TeOpeMy O CYIIIECTBOBAHUU MTEPBOOOPA3HON (HYHKIIHH.
65. I[lepBooOpa3zHas onpenensercs HeoIHO3HAYHO. Kak 3TO HyKHO MOHUMATh?
66. [Touemy mpu UHTETPUPOBAHUH (PYHKIIHIA MOSBISETCS MPOU3BOJIbHAS
MOCTOSIHHAS ?

67. [louemy oiHa PyHKIIMS UMEET LIy COBOKYITHOCTh EPBOOOPA3HBIX ?
68. Kak 3anucarb BCIO COBOKYITHOCTh IEPBOOOPA3HBIX (PYHKIIHI?
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69. Uro Ha3bIBaeTCA HEONPEACIECHHBIM HHTETPATIOM ?

70. Yem oTnnyaeTcs HeONpeIeeHHbIM HHTETpajl OT MepBooOpa3Hoi QyHKIIUN?
71. [Toyemy MHTErpaJl Ha3bIBACTCS HEOMPEICICHHBIM ?

/2 YTt0 Ha3bIBAaETCSI BEKTOPOM B MPOCTPAHCTBE?

73 Kakue ObIBatOT BEKTOPHI B MPOCTPAHCTBE?

74 Yemy paBeH yroji Mexay BEKTOpaMU?

75Yemy paBHa JyiHa BEKTOpa?

76 Hemy paBHO CKasIpHOE TTPOU3BEIECHUE BEKTOPOB?

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

80 CrnencTBus U3 akCHOM.

81 B3anmMHOe pacnoiokeHue ABYX MPSMbIX B TPOCTPAHCTBE.
82 BzanMHOe pacmosioskeHne MpsSMOU U IMIIOCKOCTH.

83 Ilpu3Hak mapamieaIbHOCTH MPSIMOK U TIIOCKOCTH.

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

86 Ilpu3Hak neprneHuKyIIpPHOCTH PSIMON U TNIOCKOCTH.
87 YpaBHeHnus miockocTH (o01ee).

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

91 . Yron mexay AByMs TUIOCKOCTSIMH.

92 [1apameTpuueckoe ypaBHEHUE TPSIMONA B POCTPAHCTBE.
93 Kanonunueckoe ypaBHEeHHE MPSMO B IPOCTPAHCTBE.

94 Yto Ha3bIBaETCSI MHOTOTPAHHUKOM ?

95 IlpuBeauTe mpuMepbl MHOTOIPAHHUKOB?

96 Yto Ha3bIBaeTCS TEIOM BpalleHUsI ?

97 IlpuBeauTe mpuUMEpPHI TEJI BPAILICHHUS.

IIpuMepHBIe KOHTPOJILHBIE PA00THI
Konrpoabnast padora Nel nmo teme «Kopuu, crenenu, Jorapupmsbi»
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;
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1 1
e) Zlogzg—logzg

log, 256
2. YOpocTUTe BhIpKECHHE:!

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 aeiictBus.

log,s 5 + Toge 15

IIpuMepHbIe MPaAaKTHYECKHE 3aaHUA.
3aganue 1:

Bapuant Ne 1

1. Beruucnure:
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—3 logqo 5.

2. YnpocTuTe BhIpaKeHHUE!
3
a)
a3

_2
(3a"3)%a
2
3.BrinonauTe neiicTBUA:

E; 0) V2n13 - V/8n3.

17
10g13 17 - 10g13 E

BapuanTt No 2

1. Beruucnure:

2 1
a) 3-83 — (82)3;

3,120_
6)0,5" |0
B) V16 - V4 — 23/27;

r) loggs 6 —logg 5 12;

) logs 8 .
logs 2

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

3. BrinosiHuTE 1€HCTBUSA.

17
10g13 17 - 10g13 E

3aganue 2:
BapuanT Ne 1
BbraucnuTh npeensr:

im 3 1+ i V1+ 2% - : P+ x+
x-5 3x“ —=16x+5 x-53—,4/2x-1 z-+/3 322 x-0 33 + x% +1

. 2x*-5x-3
5. Beruucauts npeaen Gpynkuun lim —————
X% 3X° —4x—15

IMPUX, =3 U X, = .

Bapuant Ne 2

Boruncnuth npezesns:
. 2 - + . _J1_ 2 ] 434

1. l'mw. 2.1im X . 3 gmitizx 4.Ilmw.
x-13x°—-2x-1 x-0 /3 + X —4/3—X x-0 2 x-o x4 —8x3+1
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5. Beruucnuts npenen pyHkiuu I|m M —Tx=2

—————_lipu =0Hu =00,
o oy XGPXO Xg =

IIpuMepHBbIe caMmoOCTONATEIbHBIE PA0OTHI

Pa6Gora 1:
Bapuant Ne 1
1. Beruucmure:
2tg(£) (ltg T, cosl—r]
a) 4 3 6 .
3r
COSIT— Zsin7

cos 336 —cos 156 +tglo0 [{g350 tg*18
tg>72 +ctg’162 2

3 7 3n 3n
sin coxr=—,0080=—,—<a<2tu n<fB<—;
B) @ - p),ecnu e 6= x5 u &) >

6)

3 n
r) cosZa,ecfzucosa:g u O<a<5.
tg150 sin200
cos320ctql4d
3. Beruucnaure 3HaYEHHE OCTAIBHBIX TPUTOHOMETPUUYECKHX (QYHKIUNA yrima d,

V3

71
€CIIu ctga=? u 7T<a'<7.

2. OHpe}ICJII/ITe 3HAK BBIPAXKCHU.

sin®(-a)
ctg?(a - 2m) ctg?(ar - 37”)
2

sin2(3—n+a)
2
+ =1.

4. JlokakuTe TOXKIECTBO:

5. Yupoctute: sin@ —27m) E:OS% —-a)+tg(ir-a) [ﬂg(B_;2 +a) +cog (g -0q).

Bapuant Ne 2
1. Beruucnure:
oo
a) y= sm. x=3c08' X , ecim tgx=3;
2sin® x + co<?

5) sme—)+cos#)+tg< 7-c tg(@)

B) tg(a"'ﬂ),eCJZuCtga:%, 0<a<g,

a 3 3n
r) COS—,ecnuCoy =— u — <a <21,
2 5 2

sinl45 ctg250
cos315tg200 °

2. OmpenenuTe 3HAK BHIPAKCHUS:
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3. Belunciaure 3HaYEHHUE OCTAJIBHBIX TPUTOHOMETPHUYIECKUX @yHKHHﬁ yria d,
4 n
eciIu COSC)':—E u E<O’<IT.

4. JloxaxuTe TokaecTBO: tga [tgh + (tga +tgph) [cty(a + ) =1.
5. Vopocrure: Cosg) E:OS%) —SinG) E'kin%) )

Pa6ora 2:
= 8. (o} =
2. (x7)= . (ctoy =
B vactHoCTH, X= 10°. (arcsin)’ =
(cy= 1. (arccod'=
(x%) = 12°.  (arctgX =
(X)) = 1. (arcctgX =
1 ' I[TPABUIIA JUODPEPEHIIMPOBAHIM A
(;j = 12, (u+v)' =
3°. (kx+b)' = 15, (u-v)' =
. (@)= 16 (u)'=
B wactHOCTH, (e*)' = 17, (cu)' =
5.  (log,x) = 18" y '
B gactHOCTH, (In X), = (Vj B
(lgx)' = ( EJ _
B gactHOCTH, v
6°.  (Sing' = MIPOU3BO/IHASI CJIOXKHON OYHKIUN
7. (cosx) = 19 () =
Pa6ora 3:
3anucarh TaOJIWYHBIC HHTETPAIHI.
1°. dex =
2°. J.XadX: B uacTtHOCTH, jdx =
g o
X
4°, JaXdX= B uactHOCTH, IeXdXZ
5°. J'cosxdx:
6°. j sinxdx=
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0 dx _
r Ico?x_
0 dx _
8. J‘sinzx_
0 d
Ve
d
10, [

7.40ueHoYHbIE CPeCTBA /IJIsl MPOBeAeHHUs MPOMEKYTOUHOMH aTTecTAlluN

HpOMC)KYTO‘{Ha}I arrecrauusa

B yactHOCTH, J'

B vactHOCTH, J.

dx  _
\V1-x?
dx
1+ x?

N JInunsbie [Tpumepsl
®opmMma [IpakTrueckui
ATTeCTALIH 3HaHuA YMmenus onbIT (BazeTD) KauecTBa OILICHOYHBIX
CTYJICHTa CPEICTB
Huddepen | Kontpons Onenka Onenka Onenka KoHnTponbHas
LUPOBAHHBI | 3HAHUS YMEHHS peuaTh | HaBBIKOB crocobHocTu | pabota
i 3auer (B | OCHOBHBIX TUTIOBBIC JIOTUYECKOTO TPaMOTHO H | MPUJIAraeTCs
BUJIE onpejieNeHul, | 3agauu B | MBIIIJICHUS] TIPHU | YETKO
KOHTPOJBH | TEOpeM, obmactu pelieHny 3aJad | u3lararb
oii paboTel) | hopmyi, npodeccuoHaNb | B oOyacTu | Marepuaa B
MpaBwJI W Tp. | HOU npodeccuoHans | TUCBMEHHOM
B MaTeMaTHKE | JACSTENbHOCTH. | HOM BU/JIE
Ouenka NEeATEIbHOCTH
YMEHHUS
MMOHUMATH u
YMETb
MPUMEHITh Ha
MIPaKTUKE
TEOPETUYECKUI
MaTepuan
DK3aMeH Kontposnb I'pamoTHO Ouenka Bonpocet u
3HAHUS u3nararhb CIIOCOOHOCTH | OHIIETHI
OCHOBHBIX TEOPETUYECCKUI rPaMOTHO | | MPUJIATAIOTCS
ONpeAeieHul, | MaTepual u YEeTKO
TEOpEM, yMeJo U3JNIarath Xoj
dbopmyi, MPUMEHSTh €ro pelieHus
OpaBWwI U Tp. | IPH  PEUICHUH 3ama4y B
B MaTeMaTHKE | MPAKTHUYECKUX obnactu
3aja4 npodeccuona
JILHOU
JESITEIILHOCT
u
apryMEeHTHPO
BaTh
pPE3YNIBTATHI
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7.4.111pumMepHBbIe BONPOCHI VISl IPOBEACHHUS MPOMEKYTOYHON aTTeCTALNH:

1. Densle u panuoHalibHble uyKcia. JledcTBUTENbHbIE yuciaa. AOCONIOTHAs U
OTHOCHUTEJbHAS MOTPELTHOCTH.

2.  Kophu u crenenu, ux cBOUCTBA.

3. Jlorapudm: onpenenenue u cpoiicTBa. Buasl norapudmos. [IpaBuna necTBuii
¢ orapupmamu.

4.  Jlorapudmudeckue ypaBHeHHs 1 HepaBeHCTBA. CTIOCOOBI pEIICHMUS.

5.  Iloka3zarenpHbie ypaBHEeHUS U HepaBeHCTBA. CIIOCOOBI peIICHHUS.

6. Papuannas mepa yrina. CooTHOUIEHUSI MEXAY I'palyCHOM U paguaHHON MepaMu

yria. CuHyc, KOCHHYC, TAHT'€HC, KOTaHIeHC yucia. Tpuronomerpudeckue QyHKIIMH
YHUCJIOBOTO apT'yMEHTA, 3HaKU UX 3HAUCHUH.

7.  OCHOBHbBIE TPUTOHOMETPHUUECKHUE TOXKIeCTBA. DopMyIibl puBeaeHus. CUHYC U
KOCHHYC JIBOWHOTO yTIJIa.

8. IIpocrenmmue TPUTOHOMETPUYECKUE ypaBHEHUS. Pemenune
TPUTOHOMETPUUYECKUX YPABHEHHI

9. O@yakumu. CnocoOwsl 3amanust GyHkiuu. CpoictBa GyHkiui. CroxkHas
byHKIHUA.

10. Crenennas GyHKIUA: ONpeeeHrne, CBOUCTBA U IpaduKu
11. Tloka3arenwpHas QPyHKIIUS: ONpeIeIeHUEe, CBOMCTBA U rpaduKu
12. Jlorapudmuueckast QyHKIMS: ONpeeiIeHne, CBOMCTBA U TpaduKH.
13. Cunyc, KOCHHYC, HX CBOMCTBA U rpadukH.
14. TaureHc, KOTaHT€HC, MX CBOMCTBA U IrpaduKH.
15. [IlpeoOpaszoBanusi  rpadukoB. [lapamnenbHbli  TEpPEeHOC,  CUMMETPHS
OTHOCUTEIILHO OCEl KOOPJIMHAT U Hayayia KOOPJUHAT, PacTsHKEHHUE U CXKaTuhe.
16. IIpousBoaHas: onpeaeneHue, reOMEeTPUUECKUN U (PU3NYECKUI CMBICI.
17. TlpaBuna u hopmyinsl quddepentiupoBanus GyHKIUH.
18. Heobxoaumble U 1O0CTaTOYHBIE YCIOBHS BO3pacTaHus M yObIBaHHS (HYHKIUH,
CYIIIECTBOBAHMSI SKCTPEMYMaA.
19. Heob6xoaumMble U JOCTATOYHBIE YCIOBHS BBIMYKJIOCTH M BOTHYTOCTH Ipaduka
¢ynkun. OnpeneneHne TOUKH neperuoa.
20. HauOonbIiee 1 HauMeHbIIIee 3HaUCHHS QYHKIIMU Ha TTPOMEKYTKE.
21. O6mas cxeMa noctpoeHus rpadukoB GYHKIIUN C TOMOIIBIO MPOU3BOIHOM.
22. [IlepBooOpa3nas: omnpeneneHue. HeonpeneneHHblid UHTETpal: ONpeAelieHue U
CBONCTBA.
23. @opmynsl  uHTEerpupoBaHus. CrnocoObl BBIYUCICHHUS HEOIPENEICHHOTO
UHTETpaa.
24. OmnpeneneHHbI UHTETPaJ: ONpeaeIeHIe, TEOMETPUUECKUNA CMBICT U CBOWCTBA.
25. KpuBonuHelHass Tpamneuus: MOHATHE, CIOCOObl BBIYMCICHUS IUIOIMIAIUA C
MOMOIIIBIO OIPEEIIEHHOI0 HHTErpalia.
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26. OcHOBHbIE MOHATUS KOMOMHATOPUKH.

27. CoObiTus. Knaccuueckoe omnpeneiaeHue BEpOSTHOCTU. TeopeMbl CIIOXKEHUs U
YMHOKEHHSI BEPOATHOCTEN.

28. Bekrtop: ompeneneHue U JeWcTBUs Haja HuMH. CBOWMCTBa JAEHCTBHM Haj
BEKTOPAMH.

29. TllonsTue npsAMOYroJbHOM AEKAPTOBOM CUCTEMBI KOOPAWHAT Ha IJIOCKOCTU U B
npoctpancTie. [IpaBuiia 1eicTBUIM HAJl BEKTOPAMU, 3aJaHHBIMU KOOPAUHATAMU.

30. OcHOBHbBIEC TIOHATHS CTEPEOMETPUU. AKCHOMBI CTEPEOMETPUN U CIIEICTBUS U3
HUX.

31. B3saumHOE pacnosioKeHUe MPSAMBIX, MPAMON U IJIOCKOCTH, IBYX IUIOCKOCTEH B
npoctpaHcTBe. OCHOBHBIE TEOPEMBI O NAPAJIIEIIBHOCTH IIPSIMOM U INIOCKOCTH.

32. Ilonatue yrma MexAy  CKpEUIMBAIOMIMMHCS  OpaMbIMU.  [IpusHak
[IapaJuIeIbBHOCTH IBYX INIOCKOCTEN, CBOMCTBA MTAPAJUIEIIbHBIX IIJIOCKOCTEH.

33. IlepneHauKkynapHOCTb MNPSAMOM M IUIOCKOCTH. 3aBUCHUMOCTb  MEXKIY
IIapaJuIeIbBHOCTBIO U MEPIIEHANKYIISIPHOCTBIO MPSMBIX U INIOCKOCTEH.

34. llepnengukynsap U HakjaoHHasg. OCHOBHbIE TEOPEMBI O NEPIEHIUKYIApPE U
HAaKJIOHHOM.

35. VYroa Mexay npsMol U III0CKOCThI0. TeopeMa o TpEX nmepneHauKyIspax.

36. [IlonsiTus nABYrpaHHOrO yria, JUHEHHOrO yria, yria MeXIy IUIOCKOCTSIMH.
OCHOBHBIE TEOPEMBI.

37. llepneHANKYISAPHOCTD ABYX IMJIOCKOCTEH.

38. Mmuororpannuk. [ToBepxHOCTh MHOTOTpaHHUKA. [[paBUIbHBIE MHOTOTPAHHHKH.
39. Ilpusma: onpenenenue u Bupl. CeueHue B Ipu3Max.

40. Ilapamnenenunen. Ceuenue B napayienenunene. OCHOBHbIE TEOPEMBI.

41. Ilupamupa: onpeanenenue. [IpaBunbHas nupamuia.

42. IunuHIp U KOHYC: onpeeieHue u cBoiicrea. CeueHus.

43. Illap u cepa: onpeneneHne U CBOMCTBRA.

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

7.4.2 1lpumepHble 3a1a4M JJIs1 MIPOBeIeHUSI IPOMEKYTOUHOI aTTeCTAlMU

Bapuant Ne 1
Pemmre 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.
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4.  Pemute ypaBHeHus: a) logs x = 2logs 3 + %logS 49 — §l0g5 27,
0) 9 —2-3* = 63.

sin? (E)+tg3 (E)—Z cosZ
4 4

S. Berancmmre: — —.
cos ( )+ctg ( ) 2sing
6.  BrpluuciauTe 3HaYeHME OCTAJbHBIX TPUTOHOMETPUYECKMX (YHKUMHA yria a,
, 3 @
CClIi SIna = —L U7 <a<T.
Z1+2Z,
7.  Jlns 3aJaHHbIXZ4, Z5, Z3, Z4 BHIYUCIUTD BBIPAKEHUE e
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. Peunte cucteMy HEpaBEHCTB: {3x —8<2x-10,
2—5x=6—6x.
3. Pemure cucreMy ypaBHEHHUH C TIOMOIIBIO OIPEACIUTEICH CHCTEMBI.
5x — 3y +4z =6,

{ 2x —y—z=0,

X — 2y +z=0.

Permire ypaBHEeHuUs: a) 10g1 x + l0g1 X = 6,
2

0) 5¥*1 —3.5%2 =122,
3ctgg+tg§-(tg;—t+sing)-

5. Brrancnure: —
2—CoSTT—2 sm;

6. Brruucnure 3HavYeHHE OCTANIBHBIX 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.

7.4.311puMepHbIe 3aJaHUs 1JIs1 IOJATOTOBKH K IK3aMeHYy

1.  Tlocrpouts rpaduk pyHkunum y=3*-2
2.  lloctpouts rpaduk pynkuuu y = 3 + sin 2x.
3.  Haiiaure o0nacts onpenenenus pynkuuun y = log,(8 —x), y = vx+ 1.
4. Uccnenyiite QyHKIHUIO HA YETHOCTh Y = X2 COSX.
5

5. Haiitu '(1),eciu f(X) :; +4e*

. X e*
6.  Haiitu npousBoanyto pyHkuu f(x) = 5 +Inx+ o

. X X 1
7.  Halinure MmakcumyMm QyHKIIUU Y = 5 + o 2x— 2§
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8. Haiitu Touku nepernda pyHkuum Y = 132

. . , - NG
9.  Haiiru HeonpeeNeH b HHTETPAIL I ( += - 3jdx

10. Haiitu HeonpeaeneHHbIA HHTETPA: j (X;ljdx
X

3

11. BeraucauTh onpeneeHHbI HHTETpa: I(3x2 + X)dx
2

12. Bpuucnuts miomanb GUrypsl, OrpaHMuEHHON JUHUAMH Y = X°,y = 2 - X

13. B mxkone 1254 ygamuxcs. M3 nux 1200c¢ xopomeir ycneBaemocThio. Halitu
BEPOATHOCTH TOTO, YTO HAyTaJ BEIOPAHHBIN YUCHHUK Oy/IeT HEYyCIIeBAFOIIHA.

14. CkonbkuMu crnoco0amMu U3 25 YYEHUKOB Kjlacca MOXKHO BbIOpath 4 s
y4acTus B IPa3IHUYHOM KOHIEpTE?

7.4.AllpuMepHbIe OHIETHI 1JIsI POBEACHUS IK3aMeHa
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1920

MUHUCTEPCTBO OBPA30OBAHNA 1 HAYKHU P®
®denepanbHOE rOCyIapCTBEHHOE O10KETHOE 00Pa30BaTEIbHOE YUPEKICHUE BBICILIETO
o0Opa3oBaHUs
«Ky0aHckuii rocy1apcTBeHHbIN YHUBEPCHTET»
(@I'BOY BO KyoI'Y)
HHcTUTYT cpeanero npogeccuoHAIbHOT0 00pa30BaHUs

BWIET Ne 1

1. [lenble u panvoHanbHbIE Yncia. JledicTBUTENbHBIE Yucia. AGCOMIOTHAS U
OTHOCUTEJIbHAS IOTPEIIHOCTH.

2. [IpsimoyronbHast (IekapToBa) cMcTeMa KOOPAMHAT B pocTpancTBe. Popmyia
PACCTOSIHUSI MKy IBYMSI TOUKaMH. Y paBHEHUE ChepBhl.

3. Ha sx3amene 60 OuneroB, AHapeii He Beyuni 3 U3 HUX. Haiiure BEepoSTHOCTh TOTO,

4TO CMY MOIIaACTCA BI)Iy‘IeHHHﬁ Oouier.

[Tpencenarens nmpeaMeTHON (IIMKIOBOM) KOMHCCHU H.I'. Turos

1920

MUWHUCTEPCTBO OBPA30OBAHNA 1 HAYKHU P®
®denepanbHOE rocy1apcTBEHHOE 010 KETHOE 00pa30BaTEIbHOE YUPEKIEHUE BBICILIETO
o0Opa3oBaHUs
«Ky0aHnckuii rocy1apcTBeHHbIN YHUBEPCHTET»
(@I'BOY BO KyoI'Y)
HNHCcTUTYT cpeaHero npodeccuoHaJIbHOro0 00pa3oBaHus

BUWIET Ne 2

1. CreneHu ¢ pallMOHaIbHBIMUA IOKA3aTEISIMU. ONPEJECIIEHUE U CBOMCTBA.
2. BekTopsl B mpoCTpaHCTBE: ONPEACIICHUE U IEUCTBUS HAJl HUMH.
3. CKONIBKUMH cIIOCOOaMH MO>KHO M3TOTOBUTH TPEXLBETHBIN (p1ar ¢ Topu30HTaIbHBIMU

MOJIOCAaMH, €CITM UMEETCSI MaTepHuall / pa3InyHbIX [IBETOB?

[Tpencenarens npeaMeTHON (LIMKIOBOM) KOMHCCHU H.I'. TuroB
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8.OBYUYEHHUE CTYJAEHTOB-UHBAJIMJIOB U CTYJAEHTOB C OTPAHUYEHHbBIMU
BO3MOXHOCTAMM 3 I0POBbS

[Topsnok oOy4yeHHs MHBAIMIOB U CTYICHTOB C OTPAaHUYCHHBIMH BO3MOKHOCTSIMU OTIpE/eIICH
«[Tonoxxennem KyOI'Y 00 oOyueHMHM CTyJEHTOB-MHBAJIHIOB M CTYIACHTOB C OTPAHUYCHHBIMU
BO3MOKHOCTSIMU 37I0POBBSI».

JInst U1 ¢ OrpaHUYEHHBIMU BO3MOXKHOCTSIMHU 3710POBBS IIPETYCMOTPEHBI 00pa3oBaTeIbHbIC
TEXHOJIOTUH, YYUTHIBAIOIINE OCOOCHHOCTH U COCTOSIHUE 3/I0POBBS TAKUX JIUI.

9. IOINOJITHUTEJIBHOE OBECIIEYHEHUE JUCIUIIJINHBbI

He npenycmorpeHno.
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JIMCT

U3MEHEHU padoueil yueOHOW MpOrpaMMBl 110 AUCLUIUIMHE
I11.01 Maremaruka: anre6pa 1 Havaja MaTeMaTHYECKOrO aHAJIW3a, FEOMETPHS

JIONOJTHEHMsI ¥ U3MEHEHMsl, BHOCHMBIE B pab0odyr0 MpOorpaMMy JUCLUHUILIMHEI

OcHoBaHuUs Paznen PIT/I, B
BHECCHUS KOTOpHﬁ o o
£ ConeprxaHue BHOCUMBIX OTOJIHEHUH, U3MEHEHH
JOMOJIHEHUM U BHOCSATCS
WU3MEHEHU I U3MEHEHUS
[Ipennoxenue
aboTonarens
1. bamumakos, Mapk MBaHoBuy. Maremartuka: anrebpa u Hayana
MareMaTH4ecKoro aHanusa, reomerpus [Teker] : yueOHuk 1
MCIIOJIb30BaHUS B Y4eOHOM mporecce 06pa3oBaTeNIbHbIX yUPEKIEHHUH
CITO Ha 6a3e 0CHOBHOTO 0011ero 00pa3oBaHusl ¢ MOJYYEHHEM CPETHErO
obutero o6pazosanus / M. U. banimakos. - 4-e u3n., crep. - Mocksa :
Akaznemus, 2017. - 253 c. : un. - (IlpodeccuoHanbHoe 0Opa3oBaHueE.
[Ipennoxenue O61eobpa3oBaresibHble qUCUUIIMHBI). - [SBN 978-5-44
COCTaBUTEISA 2. Bamimako, Mapk MBaHoBuy. Maremaruka: anredpa 1 Hauaa
MPOrpaMMbl MaTeMaTH4eCcKOro aHanmsa, reomerpus [Tekcr] : 3anaunuk : yueGHoe
nocoGue Jisi KCTIONB30BaHUs B ydeOHOM mpoLecce 0Opa3oBaTesibHbIX
yupexaenuii CITO Ha 6a3e ocHOBHOro 001ero o6pazoBanms ¢
ToJlyueHHeM cpeHero obiero obpasosatus / M. U. baumakos. - 4-e
U311, ctep. - Mocksa : Akanemust, 2017. - 414 ¢. - (IIpodeccronanbroe
ob6pazosanue. O6Le00pa3oBareNbHble JUCUUIINHEL). - [ISBN 978-5-
4468-5127-0 68-5988-7
Hpyrue
OCHOBaHUA
CocTaBuTens: mpenofasatens | /Lt Osuapenko H.H.
MOJIMUCH 5[0

YTBepmneHa Ha 3aC€IaHHUuH

MpeAMETHO-LIMKJIOBOM Komuccuu «Mamemamuxku,
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Penenszusn
Ha pado4yl0 NporpamMmy y4yeOHOM I1CIUTIIHHbI

II1.01 MaremaTuka: ajreopa u Ha4yajia MATEMaTHYECKOT0 AHAJIU3a, TeOMeTPusi
s cnenuaiabHocTu 21.02.08[IpukiaaaHas reoae3ust

PaGouas mporpamma yuebno# mucruruinasl [1/1.01 MaTtemaruka: anreOpa u Hadaia MaTeMaTHIECKOTO
aHaiM3a, reoMeTpusl pa3paboTaHa JUis CTYAEHTOB CHEIHATbHOCTU CPEIHEro MpodeccruoHaTIbHOTO
obpaszosanus (mamee CITO) 21.02.08 [IpukiagHas reoje3usi Ha OCHOBE MPUMEPHON IMPOTPAMMBI
obmieoOpa3oBaTenbHON y4eOHON mucnuIumHbl «MaTemaTtnka: anredpa W Havaja MaTeMaTHYecKOro
aHanmM3a, TeOMEeTpUs» Ui NMPO(EeCcCHOHATBHBIX 00pa30BaTENbHBIX OpraHU3alui, PEeKOMEHIOBAaHHOMN
@denepanbHBIM TOCYIAPCTBEHHBIM aBTOHOMHBIM yupexaeHueM «DenepanbHblii MHCTHTYT Pa3BUTHSA
obpazoBanus» (PI'AY «DHUPO») B kavecTBe MPUMEPHOH MPOrpamMMbl JUIs peau3allid OCHOBHOM
npodeccuonambHOl oOpa3zoBarenbHON mporpammbl CITIO Ha 0aze 0OCHOBHOrO 00I1IEro 0Opa3oBaHuUs C
MOJTydeHUEeM cpeaHero odmiero oopaszoBanus. [Iporokon Ne3 ot 21 urons 201%. PeructparmoHHbIi
HoMmep peutieH3uu 3770t 23 utons 2015. OI'AY «DUPO».

VYuebnas muctmmumHa [1]].01 Maremaruka: anreOpa ¥ Hayala MaTeMaTHYECKOTO aHAIIN3a,
reoMetpust usydaercs B uukie OIl o6meodpazoBaTenbHoit moaroroBku yuedHoro miana OIIOIT CIIO B
gact npodmibHBIX aucnuiuiaH [1]]. OOydenne mpoBoauTcst Ha 6a3e OCHOBHOTO OOIIET0 00pa30oBaHMS
U HaIleJIEHO Ha MOJTyYeHHe CpeaHero oomero oopasosanusi. Pabovas mporpamMMa cocTaBieHa it OYHOM
(bopMBI 00YICHHUS.

Pabouass mporpamma y4eOHOM IUCHMIUIMHBI COCTaBJIE€HA JIOTMYHO, CTPYKTypa JUCIUILIMHBI
COOTBETCTBYET MPUHIUITY €IUHCTBA TEOPETUUECKOTO U MPAKTUUECKOr0 00YUEeHHMS, pa3/ieiibl BbIICICHbI
JUIaKTHUECKU LenecooOpas3Ho. [locnenoBarenbHOCTh TeM, MpeaiaraéMbIX K U3y4eHHIO, HallpaBjieHa Ha
KaueCTBEHHOE YCBOCHHE yUeOHOT0 MaTepuaia. Bumbl caMOCTOATENBHBIX PabO0T IMO3BOJISIFOT 0000IINUTE U
yIIIyOUTh W3ydYaeMblii MaTepHall M HampaBlIeHbl HA 3aKpeIUIeHHEe YMEHHMs IIOMCKa, HAKOIUICHHUS H
00paboTKH uHpOpMAIIHH.

Cucrema 3HaHWMW W YMCHHM, 3aJ0KEHHas B COJACPKAHUH, CIIOCOOCTBYET TIPHOOPETECHHUIO
IPAaKTHYECKOTO OIBITA M COOTBETCTBYET TpeOOBaHUSIM K pe3yjbTaTaM OCBOCHHs Ipeamera. llacropr
HpOrpaMMbl 0OOCHOBAHHO U TIOJIHO OTPaXkaeT COAEP)KAHWE IUCIMILUIMHBI, €€ POJb U MECTO B IOJTOTOBKE
CIICI[MAIMCTA CPETHETO 3BEHA, PACKPBIBACT LIEJU M 33a4i y4eOHOM qUCIHMIUINHEL. OnpeaeneHbl TpeOOBaH s
K YMEHHSM ¥ 3HAHUSIM CTY/ICHTOB.

IMporpamma paccuntana Ha 372 yaca. TemMaTHYeCKHil TUIAH U COJCpKaHUE y4eOHOU AMCHUILIIAHBI
packpbIBaeT MOCIEIOBATEIBHOCTh TPOXOXKACHHS TEM, COOTBETCTBYET TEMAaTHYECKOMY IUIaHY U
pacmpezieNieHHI0 4acoB. B mporpamme ompeneneHbl (GopMa TPOBEICHHMS, LMW, 3aJaddl  y4eOHOH
JIMCIUIUIAHBI, TPEACTABICHBI 00s13aTeNIbHbIE (HOPMBI OTYETHOCTH. Peann30BaHbl JUIAKTHYCCKHE TPUHIIHITBI
OOy4YeHUS: IEJIOCTHOCTb, CTPYKTYpPHOCTh, OTpPaKCHA B3aUMOCBSI3b MEXKIY OT/ACIBHBIMH DJIEMEHTaMH
CTPYKTYphl. M3ydeHue MaHHOW JMCHMIUIMHBI CIIOCOOCTBYEeT 3(()EKTHBHON M KayeCTBEHHOH IMOATOTOBKE
CTyneHTOB. llepeueHb pEeKOMEHIyeMOW OCHOBHOW M IOTIOJHUTEIBHOW JHTEpPATyphl BKIIOYACT OOIIe-
JIOCTYIIHbIC MCTOYHWKH, W3/IaHHBIC B mociienHee Bpems (He mosmHee 5 ser). Ilepeunciennsie VHTepHeT-
PECypChI aKTya bHBI U JOCTOBEPHBI.

Pa3paboranHast mporpamma yueOHoW maucrumiudbl [1J].01 Matemaruka: anreOpa W Havaia
MaTeMaTHYeCKOT0 aHallu3a, TeOMETPUS MOXET OBITh PEKOMEHIOBAHA [UIS HCIIOJNB30BaHHS B y4eOHOM
mpoIiecce mpu moAroToBke no cnenuanbHoct 21.02.08Ipukinannas reonesus.

JlomeHT Kadeapo

MH(OPMAIIMOHHBIX y /
00pa30BaTeIbHBIX TEXHOJIOTUN iﬂ,@ / = 3acaaKo
(hakympTeTa MAaTEMaTUKA U Onwra BmanumuporHa

KoMIbIoTepHBIX Hayk @' BOY BO
«KyOoI'Y», K.IL.H., JOIEHT
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Peuensus
Ha paboyvyro nporpammy yuyeOHOH TUCLUHUITIAHbI
I11.01 MaremaTuka: ajirebpa u Ha4a/1a MATEMaTHYECKOI0 AHAJIN3a, reOMeTpHs
s crnieuransHoctd 21.02.08 [lpuknannas reonesus

PaGouas nporpamma yueOHoH aucuunauubl [171.01 Marematuka: anreOpa u
Hauaja MaTeMaTM4YecKOro aHajiu3a, reomerpus paspaboTraHa A1 CTYAEHTOB
CrneuManbHOCTH cpeaHero npodeccuoHanbHoro obpasosanus (nanee CI10) 21.02.08
[lpuknaanas reoae3uss Ha OCHOBE MNpPUMEpHOH nporpamMmbl 00LIe00pa3oBaTebHOM
yyeOHOH aucumnianHbl «Marematuka: anreOpa M Havajla MaTeMaTH4YEeCKOrO aHajiu3a;
reoMeTpus» ans npoeccuoHaNbHbIX obpa3oBaTe/ibHbIX opraHu3aLui,
pexoMeHa0BaHHOM DeaepanbHbIM  OCYAAPCTBEHHBIM  aBTOHOMHBIM  YUPEKAEHHEM
«®DenepanbHblii MHCTUTYT pa3BuTHs oOpazoBaHus» (PIAY «DHUPO») B kauectse
MPUMEPHOM  MporpamMMbl 71 peaiu3aldd  OCHOBHOM  npo(eccHOHaNbHOM
obpazoBatenbHoit nporpammbel CI1O Ha Ga3e ocHoBHOro obuwero oOpa3oBaHus ¢
nojydeHuemM cpeaHero obuwero obpasoanus. [lpotokon Ne3 ot 21 wons 2015r.
PeructpaunoHHbiit Homep peueHsnn 377 ot 23 uroas 2015r. DIAY «PHUPO».

YuebHas aucuunauna [171.01 Martemartuka: anreOpa M Hauyajsa MaTreMaTH4eCKOro
aHanusa, reomerpus wusydaercs B uukiae OIl oOweoOpa3zoBaTeibHONH MOArOTOBKH
yueGHoro mana OTIOIT CIIO B wactn npoduabHeix aucummind 11, OGyuenne
npoBoautcss Ha Oa3ze OCHOBHOro obuiero oOpa3oBaHMs M HALEIEHO Ha MOJy4YeHHe
cpeanero obuero obpasosaHus. Pabouas nporpamMma cocTaBieHa Ajs OYHOH (HOpmbl
o0yueHus.

PaGouas mporpamma y4yeOHOHM AMCLMMAMHBI COCTABJEHA JIOTHYHO, CTPYKTYypa
JUCLMIIMHBI COOTBETCTBYET MPUHUMITY €AMHCTBA TEOPETHYECKOrO M MPAKTHYECKOro
o0y4eHus, pa3fesbl BblACNEHbl AMAAKTHUECKH UesnecooOpasHo. [locnaenosarenbHOCTD
TeM, MpeaiaraeMbiX K W3YYeHHMIO, HamnpaBleHa Ha KayeCTBEHHOE yCBOEHME yueOHOro
maTepuana. Buabl camocTosTebHBIX paboT Mo3BOJAT 0000WMTE W yrayOuTh
M3yyaeMblii MaTepuasn W HampaBjeHbl HAa 3aKPEIUIEHWE YMEHHMs MOMCKA, HAKOMJEHHS W
00paboTkn HHPOPMaALMH.

CucreMa 3HaHMW M YMEHHH, 3aJl0)KE€HHas B COAEPIKAHUM, CMOCOOCTBYET
MPUOOPETEHUIO MPAKTHYECKOrO OMbITA W COOTBETCTBYET TPeOOBAHMAM K pe3y/ibTaTam
ocBoeHust npeamera. [lacnopt nporpaMmMbl 000CHOBAHHO W MOJIHO OTPAXKAET COAEPIKAHHE
JUCLIMIJIMHBI, €€ POJib U MECTO B MOArOTOBKE CMELMAINCTA CPEJHErO 3BEHA, PACKPbIBAET
LesK W 3aaa4uu ydeOHo# aucuuninHbl. OnpeaeneHel TpeOOBaHHUA K YMEHHAM W 3HAHHUAM
CTY/I€HTOB.

[Iporpamma paccumtaHa Ha 372 yvaca. TemMaTHYeCKHMH MaaH W colepKaHUe
yueOHOW  JMCLMIUIMHBI  PAacKpblBaeT  OC/EA0BATENBHOCTL  MPOXOXKIAEHHUSA  TeM,
COOTBETCTBYET TEMAaTMYECKOMY [UIaHy M pacrnpeaeneHuto uacoB. B nporpamme
onpeaesieHbl popma MpoBeACHHMs, LeH, 3a1a4ynd y4eOHOW AMCLMIIMHBI, NPEeACTaB/EHbI
o0si3aTenbHble (OPMbl OTYETHOCTH. Peanu3oBaHbl AMAAKTHYECKHE NMPUHLIMIIBI 00yUeHHs:
LIeJIOCTHOCTD, CTPYKTYPHOCTb; OTpaskeHa B3aHMOCBSI3b MEXK/Y OTAEIbHBIMH 3JIEMEHTAMU
CTPYKTYpBI.

M3yueHne NaHHOM AMCUMMIMHBI cnOcOOCTBYET Y(PPEKTUBHON M KaueCTBEHHOM
MOArOTOBKE CTYAEHTOB.

[lepeueHb peKOMEHAYEMOI OCHOBHOM M JOMOJHUTEIBHOH JAUTEPATYPbl BKIKOYAET
00LIeAOCTYNHbIE MCTOYHMKH, HW3JaHHBIE B [OC/IEAHEE BpeMs (HE [MO31Hee 5 JeT).
[Tepeuncnennble MHTEpHET-peCcypehbl aKTya bHbl U 1IOCTOBEPHBDI.

PaspaGotanHas nporpamma yueOHoi ancunnanuel [11.01 MaTtemaruka: anrebpa



M Hayaja MaTeéMaTU4YeCKOro aHaju3ia, FEOMETPUA MOKET ObITb pEKOMEHI0BaHaA A1

HCMoONb30BaHMsA B yueOHOM mpouecce Mpu MOAroToBKe no cneuuaisHoctn  21.02.08
[Ipuknannas reoaesus.

YuuTenb MaTeMaTHKK BbICLLIEH KaTeropuu
MBOYVY «COLL Ne2 um. X.51. Bepetaps»,
r. Aablreick
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