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1. ITACHIOPT PABOYEM IMPOT'PAMMBI YUEBHOM JTUCHUTLTAHBI

1.1.06aacTh NpUMeHEHUS POTPAMMbI

Pabouast mporpamMma yuyeOHOW AMCHUILUIMHBI «MaTemMaThka» pa3paboTaHa s
cryaeHToB crneruaibHocTd 43.02.10Typu3sM Ha OCHOBE NMPUMEPHON MPOTPAMMBI
ob1eo0pazoBaTeibHON yueOHOH AUCHUIUIMHBI «MaTeMaTtuka: anrebpa M Hauaja
MaTEMaTH4YeCKOTO aHaju3a; FreOMETPHS» IS TPO(EeCCHOHATBHBIX 00pa30BaTEIIbHBIX
OpraHM3aIii, peKoMeHIoBaHHOW DenepanbHBIM TOCYIAPCTBEHHBIM aBTOHOMHBIM
yupexkaenneM «DeaepanbHblii HHCTUTYT pa3BUTHs 00pazoBanus» (PI'AY «DHPO»)
B KaueCTBE MPUMEPHON MPOTPaMMBI JIJIsl peasiu3aIlii OCHOBHOHN MpodecCcCrHoHaIbHOMI
obpazoBarensHoit mporpammbl CIIO Ha 06a3e OCHOBHOTO 00IIero OOpa30BaHUS C
MOJIy9eHHEM cpefHero obmiero oopazoBanus. [Iporokon Ne 3 ot 21 uromst 2015r.
Peructpanmonnsiiit Homep peuenzuu 377 ot 23 utonss 20151, ®I'AY «DUPO» ¢
yuetom [IpumepHOil OCHOBHOHM 00pa30BaTeIbHONW MHPOTPaMMBI CPEIHEro OOIIETro
oOpaszoBanmsi, OM00peHHON pemeHneM ¢eaepaTbHOTO  YIeOHO-METOUIECKOTO
00BbeIMHEHHUS 110 001eMy 00pa3oBaHuio (poTokoi ot 28 uions 2016r. Ne2/16-3).

1.2.MecTto yuyeOHO# JUCHUILIUHBI B CTPYKTYpe NMPOrpaMMbl MOAT0TOBKH
CIEeIHAJINCTOB CPeHEro 3BeHa:

YyeOuas NUCHUILIINHA «MaremaTuka» U3y4aercs B LHUKIIE
00111600pa30BaTENbHBIX AUCIUILIINH, (POPMUPYEMBIX U3 00S3aTEIbHBIX MPEIMETHBIX
obnacreit ®I'OC cpennero obmiero oOpazoBaHus, s crnenuaibHoctu 43.02.10
Typusm. Uzydyenue nucrurmaunsl [1/].01 Marematnka HE0OXOAUMO JJIsi OCBOCHHS
nocaeayromie auctumivabel EH.03 MaTtematuxka.

1.3.lenu u 3aga4yu yueOHOM AUCHUILIUHBI — TPeOOBaHUS K pe3yJbTaTaM 0CBOEHHSA
AUCIHUNIHHBI:

Heas aucuunmiauHbl: (GOPMHUPOBAHHME TMPEACTABICHUN O MaTEeMaTHUKE Kak
YHUBEPCATHHOM SI3bIKE€ HAyKH, CPEACTBE MOJCIUPOBAHUS SBICHUN U MPOIIECCOB, 00
UJeSX U METOJaX MaTEeMATHKH.

3agaum JMCUMILTUHBI:

— OBJIQJICHHUE MATEMAaTUYECKUMH 3HAHUSIMHU U YMEHUSIMH, HEOOXOJAUMBIMU B
MOBCEHEBHOM XKU3HU, JJI1 U3YyUYEHHUS CMEKHBIX €CTECTBEHHOHAYYHBIX AUCIIUIUIMH HA
0a30BOM ypOBHE U JHUCUUIUIUH MPOPECCHOHAIBHOIO MLMKIA; I [OJy4YeHUs
oOpa3oBaHusi B 00JacTsAX, HE TpeOYyrIMX YyriayOJeHHOM MaTeMaTH4eCKON
MOTOTOBKH,

— Pa3BHUTHE JIOTUYECKOTO MBIIUICHUS, MPOCTPAHCTBEHHOTO BOOOpaXKeHUS,
QITOPUTMHUYECKONW KYJBTYPhl, KPUTUYHOCTH MBIIIJICHUS HAa YPOBHE, HEOOXOIUMOM
1t Oyayme mpodecCuoHaNTbHOM AESITEIbHOCTH,

— BOCIIUTAaHUE CPEACTBAMU MATEMATUKHU KYyJbTYpbl JUYHOCTH, MOHUMAaHUS
3HQUUMOCTH MATEMATUKU JJIS HayYHO-TEXHHUYECKOTO Nporpecca, OTHOILIECHUS K
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MaTeMaTHKe, KaK K 4YacTH OOIIEYeTOBEYECKON KyNbTypbl 4Yepe3 3HAKOMCTBO C
UCTOpUEH MaTeMaTHKH;

— pacumMpeHue U cUCTeMaTH3alysl OOLIMX CBEIEHUHN O (QYHKUUAX, U3yUYEHUE
HOBBIX KJIACCOB 3JIEMEHTAPHBIX ()yHKIIHIA;

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

— O3HAKOMJIEHHE C JJIeMEeHTaMu Au(epeHnanbHOr0 HMCUUCICHHUS Kak
anmapaTroM HUccieqoBaHus GYHKIUN, pelIeHus MPUKIaIHbIX 3a/1a4;

— HW3yYeHUE CBOMCTB MPOCTPAHCTBEHHBIX Tel, (OPMUPOBAHHE YMEHHUS
NPUMEHSTH 3TH CBOIMCTBA IS PeLIeHUs IPAaKTUYECKUX 3a/1aY;

— pacmmpeHue u yriyOJeHHe MpeCTaBICHU O MaTeMaTHKe KaK AJIEMEHTE
YeJIOBEYECKON KyIbTYpPbl, O IPUMEHEHUH €€ B MPAKTHUKE;

— COBEpILECHCTBOBAHUE WHTEIUIEKTyaJIbHBIX M PEUYEBbIX YMEHUU IyTeM
Pa3BUTHS IOTHYECKOTO MBIIUICHHUS, 000TralIeHre MaTeMaTHIeCKOTO SI3bIKA.

1.4TlepeveHb IUIAHUPYEMBIX Pe3yJILTATOB 00y4eHHs 110 JUCHHUILIHHE (epevyeHb
dhopMHUpyeMbIX KOMIIETEHIIHIA)

OcBoeHue COJIEpKaHUS y4eOHOM IUCIMIUINHBI «MareMaTuka»
oOecrieunBaeT TOCTHIKEHHUE CTYICHTaAMU CICAYIONINX Pe3yibmamos.

JUYHOCMHDBIX.

— chOpPMHPOBAHHOCTh TPEACTABICHUH O MAaTEMAaTUKE KaK YHUBEPCAIHLHOM
SI3BIKE

— HayKH, CPEJIICTBE MOJCIMPOBAHUS SBICHHUK U MIPOIIECCOB, HIICIX U METOJIaX
MaTEMaTHKH,

— TIOHMMaHWE 3HAYMMOCTH MAaTEMaTUKH JUISI  HAyYHO-TEXHHYECKOTO
nporpecca, CPOPMHUPOBAHHOCTH OTHOIIEHUS K MaTEeMaTHKE Kak K YacTH
00111e9eIoBeuecKor KyIbTyphl 4Yepe3 3HAKOMCTBO C UCTOPHEH pa3BUTHUS MaTEMATUKH,
DBOJIIOLIMEN MAaTEMATHYECKUX UIEH,

— Ppa3BUTHEC JIOTHYECKOTO MBIIIJICHUS, MPOCTPAHCTBEHHOTO BOOOPaKCHMS,
AITOPUTMHYECKOW KYJIBTYPhl, KPUTHYHOCTH MBIILICHUS HA YPOBHE, HEOOXOIMMOM
U1t Oyymiet mpodeCCHOHANBHON JESITEIbHOCTH, JIJIS MPOJAODKCHHST 00pa30oBaHUs
caMo00pa30BaHus;

— OBJIAJICHWE MATEeMAaTHYECKUMHU 3HAHUSMHU M YMEHUSMH, HEOOXOIUMBIMU B
MTOBCETHEBHOM KU3HU, JIJIT OCBOCHUSI CMEKHBIX €CTECTBEHHO-HAYYHBIX JUCIUIUIMH U
JTUCITUILINH MPOQPECCHOHANIBHOTO IIUKIIA, NI TMOJydYeHHUs o0pa3oBaHMS B 00JIACTSX,
He TpeOYIONUX YIIIyOJICHHOW MaTeMaTHYeCKON MOATOTOBKHY;

— TOTOBHOCTH M CIOCOOHOCTh K O0Opa3oBaHHWIO, B TOM  YHUCIE
caM0o00Opa30BaHMUIO, Ha TPOTSHKEHWHM BCEH KU3HU, CO3HATEIHLHOEC OTHOIICHHUE K
HEMPEPHIBHOMY OOpPa30BaHUI0 KaK YCIOBUIO YCHEIIHOW MPO(PECCHOHATLHON W
00IIECTBEHHOU €SI TEILHOCTH,



— TOTOBHOCTb U CIIOCOOHOCTH K CaMOCTOSITEIbHOM TBOPYECKOM U
OTBETCTBEHHOH JIESATEIHHOCTH,

— TOTOBHOCTh K KOJUICKTUBHOH paboOTe, COTPYIHUYECTBY CO CBEPCTHUKAMU B
00pa3oBaTenbHOM, OOIIECTBEHHO MOJIE3HOM, Y4eOHO-UCCIET0BATETLCKON, TPOCKTHOM
U IPYTUX BUJAX JEATEILHOCTH,

— OTHONIIEHHWE K TPO(PECCHOHATLHON MACSITENBPHOCTH KaK BO3MOXXHOCTH
y4acTHs B pEIICHUH JIAYHBIX, 0OIIIECTBEHHBIX, rOCyapCTBCHHBIX,
00I1IeHAIMOHATIBHBIX MPOOJIEM;

Memanpedmemubtx:

— yYMEHHE CaMOCTOSTEIBHO OMpPENesITh IENH JACITeIbHOCTH M COCTaBISTh
IUTAaHBI  JITENIbHOCTH; CaMOCTOSITENIbHO  OCYIIECTBIIATh, KOHTPOJUPOBAThH U
KOPPEKTUPOBATh JIEATEIBHOCTh, HCIIOJB30BaTh BCE BO3MOXKHBIE PECYpCHl IS
JOCTIDKCHUSI TIOCTABIICHHBIX IEJIel U pealn3alliy MJIaHOB JACSITEIBbHOCTH; BHIOUPAThH
YCTENIHBIC CTPATETUN B PA3IMIHBIX CUTYAIHIX;

— YMEHHE TPOIAYKTUBHO OOMATHCSA U B3aUMOJCHCTBOBATHL B IMPOIIECCE
COBMECTHOM JeSTEIHbHOCTH, YUYUTHIBATh MO3UIINH JAPYTUX YIACTHUKOB JIEITEILHOCTH,
s pekTUBHO paspeniaTb KOHPIUKTHI;

— BJIaJIcHUE HaBbIKAMHU TO3HABATEIBHOHN, Y4eOHO-MCCIIEAOBATEIbCKON U
IPOEKTHON JAESITeNTbHOCTH, HAaBBIKAMU pa3pelieHus MpobdieM; CIOCOOHOCTh U
TOTOBHOCTh K CaMOCTOSTEIHLHOMY IMOMCKY METOJIOB PEIICHUs MPaKTHYECKUX 3aad,
MPUMEHEHUIO PA3IMYHBIX METO/IOB ITO3HAHMS,

— TOTOBHOCTH M CHOCOOHOCTh K CaMOCTOATENHHON WH(GOPMAIMOHHO-
MO3HABATEIILHON JEATEIHbHOCTH, BKIIOUAs YMEHHUE OPHUEHTHUPOBATHCS B PA3THUHBIX
UCTOYHUKAX WHGOpPMAIMK, KPUTUYECKH OIICHWBAaTh W  HHTEPIPETUPOBATH
UHPOPMAIIHIO, TIOTyYaEeMYIO U3 Pa3InYHBIX HCTOYHHUKOB;

— BIJIAJICHUE S3BIKOBHIMU CPEACTBAMH. yMEHHE $ICHO, JIOTHYHO W TOYHO
U3JIaraTh CBOIO TOUYKY 3PEHHUS, UCTIOIB30BaTh a/ICKBATHBIC SI3BIKOBBIC CPENICTBA,;

— BIJIAJICHUE HaBBIKAMU TIO3HABATENLHOW pEQIIEKCUH KaKk OCO3HAHUS
COBEPIIIAEMBIX JIEHCTBUA W MBICIUTEIBHBIX TPOIECCOB, WX pPE3yJIbTATOB M
OCHOBAHMH, TPAHUI] CBOETO 3HAHUS W HE3HAHWS, HOBBIX IMO3HABATEIIbHBIX 3a7a4 W
CPEIICTB JJI UX JTOCTHKEHUS,

— TIENeYCTPEMJICHHOCTh B TIONCKaX W TOPUHATHU  PEIICHUH,
CO00Pa3UTEIBLHOCTh U MHTYHUIINS, PAa3BUTOCTh MPOCTPAHCTBEHHBIX IMPEACTABICHHH;
CIIOCOOHOCTH BOCTIPUHUMATH KPAacoOTy U TAPMOHHUIO MUPA,

npeomMemHuuix:

— chOpMHPOBAHHOCTh MPEICTABICHUA O MaTeMaTHUKe KaK 4acTh MUPOBOU
KYJBTYpbl 1 MECTE€ MaTEeMAaTUKH B COBPEMEHHON IUBUIIM3AINH, CIIOCO0AX OMHMCAHUS
SIBJICHUH PEaJbHOTO MUpPAa HA MATEMAaTHYECKOM SI3bIKE;



— chOpMHUPOBAHHOCTh MPEACTABICHUN O MaTeMaTHYECKUX MOHITHSX Kak
BAKHEMIIMX MATEMAaTUYECKUX MOJENAX, NO3BOJSAIONIMX OIMCHIBATD M M3y4aThb
pa3Hble IMPOLECCHl M SBJIEHUSA; IIOHMMAaHUWE BO3MOXKHOCTH aKCHOMAaTHYECKOTO
NOCTPOEHUSI MATEMAaTUYECKUX TEOPUU,

— BJIQJICHHE METOJIAaMM JI0KA3aTeJIbCTB U AJITOPUTMOB PELICHHS, YMEHUE UX
MPUMEHSTh, TPOBOJINUTH 10KA3ATENbHBIE PACCYKICHHUS B X0JI€ PELICHU 3a]a4;

— BIJIQJICHHE CTAaHJAPTHBIMU [pPUEMAMHU PELICHUS PALUOHAIBHBIX H
UPPALMOHAIBHBIX, TOKA3aTEIbHbIX, CTENEHHbBIX, TPUTOHOMETPUYECKUX YPaBHEHUH U
HEPABEHCTB, UX CUCTEM;

— HCIIOJb30BaHUE TOTOBBIX KOMIIBIOTEPHBIX IPOrpaMM, B TOM YHCIIE IS
MOKMCKA MyTH PEUICHUSI U WTIOCTPALIUU PEIICHUS] YPABHEHUN U HEPABEHCTB;

— chOpPMHPOBAHHOCTh  MPEACTaBICHUH 00  OCHOBHBIX  IOHSTHSX
MaTeMaTUYECKOr0 aHaju3a U HUX CBOWMCTBAx, BIIAJICHNE YMEHUEM XapaKTEPU30BaTh
noBeneHre QYHKUIUH, UCTIOIb30BaHUE TIOMYYEHHBIX 3HAHUH I OMUCAHUS U aHaJIn3a
peanbHbIX 3aBUCUMOCTEMN;

— BJIQJICHHE OCHOBHBIMM IOHATHUSMH O TIUIOCKUX M NPOCTPAHCTBEHHBIX
reOMETPUYECKUX (PUTYypaX, UX OCHOBHBIX CBOMCTBAX;

— chOpMHPOBAHHOCTh YMEHHS pPACIO3HABaTh T'eOMeTpuyeckue (Urypbl Ha
YyepTexKax, MOJEISAX U B PEaIbHOM MHUPE;

— TMpPUMEHEHHE M3YUYEHHBIX CBOMCTB reoMeTpuuyeckux (uryp u Ghopmyn s
peleHns reOMETPUYECKUX 3aa4 M 33J1a4 C IPAKTUYECKUM COJEPKAHUEM;

— cOpMHUPOBAHHOCTH MPEACTABICHUH O MPOIECCaX U SIBICHUAX, UMEIOIINX
BEPOSTHOCTHBIN XapaKTep, CTATUCTUYECKUX 3aKOHOMEPHOCTAX B PEAIBHOM MHPE,
OCHOBHBIX MOHATHSX 3JIEMEHTAPHON TEOPUU BEPOSITHOCTEW;

— YMEHHMH HaxXOAUTh M OLIEHMBATh BEPOSITHOCTU HACTYIUICHHS COOBITHH B
MPOCTENIINX TMPAKTUYECKUX CUTYALUHSIX U OCHOBHBIE XAPAKTEPUCTUKU CIYyYaWHBIX
BEJINYNH;

— BJIQJICHUE HABBIKAMHU HMCIOJIb30BAHUS T'OTOBBIX KOMIIBIOTEPHBIX IPOTrpaMM
IIPU PELIEHUH 3a]1a4.



2. CTPYKTYPA U COJIEP)KAHUE YYEFHOM JUCIUILINHBI

2.1.00beM y4eOHO# JUCHMILIMHBI U BUIbI Y4eOHOIi padoThl

Buj yueOHoi padoThl

Konuuecmeo uacos

MaxkcumajibHast yueOHast Harpyska (Bcero) 360
Oos13aTennbHan ayIMTOpHAs yueOHasn 242
Harpyska (Bcero)
B TOM YHCJIE:
3aHATHS JIEKLIMOHHOTO TUIIA 118
MPAKTUYECKUE 3aHATUS 124
CamocTosiTe1bHAsi paGoTa o00yuaroerocs 106
(Bcero)
B TOM YHCJIE:
BreaynuTopHasi camocrosiTespbHas padbora 106
KoHcynpranun 12

IIpomesrccymounan ammecmavusa 6 popme:

1 cemectp — nud.3auer

2 ceMecTp —9K3aMEH

. Bcero CemecTpbl
Bun yuebHoii paboThI HACOR 1 >

YueOHasi Harpy3ka (Bcero) 360 96 264
AyauTOpHbIe 3aHsATHS (BCEro) 242 64 178
B ToM uncne:
3aHATHUS JIEKIIMOHHOI'O TUIIA 118 32 86
NpaKkTUIeCKue 3aHATUS (TPAKTUKYMBI) 124 32 92
n1a00paTOpHBIC 3aHATHUS -
CamocTosiTeJibHasi pa6ora (Bcero) 106 26 80
B TOM YHCJIE!
Kypcosas paboma - - -
Pechepam 20 8 12
CamocmosmenvHas 6HeayoumopHas paboma 6 euoe
OOMAWHUX NPAKMUYECKUX 3A0AHULl, UHOUBUOYATbHBIX

y 86 18 68
3a0anuli, CamoCcmosameNbHo20 Nnoobopa U U3Y4eHUs
OONOTHUMENILHO20 MEOPEMU1ecK020 Mamepuaid
Koncynbranuu 12 6 6
[TpomexxyTounast arrectanus (3x3amen/3ader/nud.3ader) qug.3ader | SK3aMEH
OO6mias TpyJI0eMKOCTh 360 96 264




2.2 CTpPyKTYypa IMCUHMTLIUHBI:

KosanuecTBO ayIMTOPHBIX 4aCOB Camocros-
TeJbHasi paboTa
odyuamuerocs
Teoperu-
HanmenoBanue pa3nenos IpakTHuec- (uac.)
Bcero yeckoe
KHe 3aHATHS (B T.u.
o0yueHue
KOHCYJIbTAINH)
1 2 3 4 5
Brenenue 2 2 - -
Anrebpa 36 14 22 20
VYpaBHEeHMS U HEpaBEHCTBA 28 12 16 4
OCHOBBI TPUTOHOMETPUH 32 16 16 10
OYHKINH, UX CBOWCTBA U rpaQuKu 18 8 10 10
Hauana matemaTuyeckoro aHamuza 38 22 16 10
Kombunatopuka, cratuctuka u Teopus | 24 12 12 20
BEPOSTHOCTEM
I'eomeTpus 64 32 32 32
Koncynbranuu 12
Bcero no nucuuminne 242 118 124 118
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2.3. TemaTnyeckuii njiaH U copep:KaHue Y4eOHOM JUCIIUIINHBI

HaumenoBanue paszgesnoB nu | Cogepskanue yueOHOro MaTepuada, jaboparopHble padoThl H IPaKTHYecKUe 3aHATHsA, | O0beM Yposens
TeM caMoCTosITeJIbHAsI padoTa 00y4ar0IMXCcs 4acoB OCB;)IeHH
1 2 3 4
Beenenne Coaeprxanue yueOHOro MaTepuaa
Martemaruka B Hayke, TEXHUKE, SKOHOMUKE, HH()OPMALIMOHHBIX TEXHOJOTHUSAX U 2 1
HpaKTquCKOﬁ JACATCIIbHOCTH. HCJII/I " 3a1a4i U3YyUYCHUS MATCMATHUKU ITPU OCBOCHUHN
npodeccuit CI10 u cnermanpHocTeit CI1O
Paznen 1. Auredpa 56
Tema 1.1 Passutue nonarus o | Comep:kanue yuedHOro MaTepuasa 2 1
quCiIc [{esible 1 panvoHaNIbHBIE Ynciia. [[elCTBUTENbHBIC YUCTIA.
Conep:xanue yueOHOro MaTepuasa 5 1
[TpuOnmxeHHbIE BBIYMCIICHUS.
IIpakTuyeckue 3aHATHS:
Apudmernueckue AeCTBUS HAJl YUCIaMH, HaX0KACHHE MPUOIMKEHHBIX 3HAYSCHUI 2 2
BEJIMYMH U TIOTPEIIHOCTEN BRIYMCACHHN (aOCOTIOTHON M OTHOCHUTEIILHOM), CPaBHEHUE
YHCJIOBBIX BBIPAKCHUU
IIpakTuyeckue 3aHATHS:
Apudmernueckue JeHCTBUS HAJl YUCIaMH, HaXO0KACHHE MPUOIMKEHHBIX 3HAYCHUI
BEJIMYMH U TIOTPEIIHOCTEN BRIYMCACHHN (a0COTIOTHON M OTHOCHUTEIILHOM), CPaBHEHHE 2 2
YHCIIOBBIX BBIPAKEHUM
Conep:xanue yueOHOro MaTepuasa 5 1
KommiekcHele uncna.
Tema 1.2. KopHu, cTeneHu u Conep:kanue y4e0OHOIro MaTepuasia
Jorapugmsi Kophu u crenenu. Kopau HaTypabHOM CTENIEHH U3 YHCIIA U UX CBOMCTBA. 2 1
IIpakTHYecKkHe 3aHATHA: 5 5

Beluncnenue M cpaBHeHUE KOpHEW. BblnosnHeHHWe pacdeTroB ¢ paaukanamu. Pemienue
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UPPALMOHAIIBHBIX YPABHEHUN.

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

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

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

Conep:kanue y4e0OHOIro MaTepuasa

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

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

IIpakTuyeckue 3aHATHS:
Brruuciienue u cpaBHeHue Jorapugpma

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

IIpakTHYeckHe 3aHATHA:
Pemenue norapudMuuecknx ypaBHEHUN

Conep:kanue y4e0OHOIro MaTepuasa

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

IIpakTHYeckHe 3aHATHA:
[TpuGnnKeHHbIe BBIUMCIICHUS U PELICHHs IPUKIIAIHbIX 33134

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

CamocTrosiTesqibHasi padora:
BBITIOJIHEHHE IOMAITHUX 3aJaHuil no paszneny 1

20

12




IIpumepHasi TeMaTHKa BHEAYAUTOPHOI CAMOCTOSITEILHOM PadoThI
Hanwucanue pedepatos:

HenpepsiBabIC 1p0obH

IIlpuMeHeHne CJI0KHBIX MPOIEHTOB B pacyerax

Pa3znen 2. YpaBHenus u

HEPABEHCTBA 50
Tema 2.1 YpaBHeHus u Coaeprxanue yueOHOro MaTepuaa
CHCTEMbI YPaBHCHHU VYpaBHEHUS U CUCTEMbI YpaBHEHUH. PalimoHanbHbIe, UppaliMOHaIbHbIE, TOKAa3aTEIbHbIC U 2
TPUTOHOMCTPHUYCCKUC YPABHCHUA U CUCTCMBI.
Conep:kanue y4e0OHOIro MaTepuasa
VYpaBHeHUS U CUCTEMBI ypaBHEHUH. ParrionanbHble, UppallMoOHalIbHbIE, TOKa3aTeIbHbIE U 2
TPUTOHOMETPUYECKHE YPABHEHHUS U CUCTEMBI.
Conep:xkanue y4yeOHOIro MaTepuasa
OcHOBHEIE MMPUCMBI UX PCHICHUSA (paBJIO)KeHI/Ie Ha MHOKHUTCIIU, BBEACHNUEC HOBbBIX 2
HEU3BECTHBIX, MOJCTAHOBKA, TPapUUECKUN METO)
Conep:xanue yueOHOro MaTepuasa
OCHOBHBIE TIPUEMbI UX pelieHus (Pa3oKeHHe Ha MHOKUTEIH, BBEICHHE HOBBIX
HEM3BECTHBIX, MMOACTaHOBKA, TpaHueCKUuii MeTo ). PABHOCHIBHOCTD YpaBHCHHMIA, 2
HEPaBEHCTB, CUCTEM
IIpakTHYeckHne 3aHATHA: 2
Kopnu ypaBaenuii. PaBHocuisHOCTE ypaBHeHHM. [Ipeobpa3oBanue ypaBHEHHI
IIpakTuyeckue 3aHATHS: 2
OCHOBHBIE IPUEMBI PEIICHNS YPAaBHEHUN
IIpakTuyeckue 3aHATHS: 5
Pemenue cucrem ypaBHEHH
IIpakTHYeckHe 3aHATHA: 5
Pewenue cucreM ypaBHEeHUN
Tema 2.2 HepaBeHncTtBa Conep:xaHue yueOHOro MaTepuasa >

PaI_[I/IOHaJ'IBHBIe, HPppaluOHAJIbHBIC, MTOKA3aTCIIbHBIC U TPUTOHOMCETPUUCCKUC HCPABCHCTBA.
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OCHOBHBIE IPUEMBI UX PEUICHUS

Conep:kanue y4eOHOIro MaTepuasa

PannonanbeHble, MppalMOHANBHbBIE, NTOKA3aTENbHBIE U TPUTOHOMETPUYECKHE HEPAaBEHCTBA. 2
OCHOBHBIE IPUEMBI UX PELICHUS
IIpakTuyeckue 3aHATHS: 2
Hcnonb3oBaHue cBOMCTB U rpadukoB PYHKIMIMA I pellieHUs] ypaBHEHUN 1 HEPABEHCTB
IIpakTHYecKkHe 3aHATHA: 2
Hcnonws3oBanne cBOMCTB M rpadukoB GYHKIIUN TSI peNICHUs] YpaBHEHUN U HEPABEHCTB
KonTposabHas pagora Ne 2: «<YpaBHeHUs] H HEPABEHCTBA» 2
CamocrosiTesbHast padora
BBINOJIHEHUE JOMAIIHUX 3aJlaHui 1o pa3zaeny 2
IIpumepHasi TeMaTHKa BHeaAyAUTOPHOI CaMOCTOSITeIbHOI padoThl 10
Harmmucanwne pedepatos:
HccenenoBanue ypaBHEHU M HEPABEHCTB C IIaPAMETPOM
IIpakTuyeckue 3aHATHS:
IIpumMeHeHne MaTEMaTHUECKUX METOJOB JUIs PELICHUSI COAEPKATEIbHBIX 3a1a4 U3 >
pa3nuuHbIX 001acTeil HayKH U NpakTUKU. MIHTeprnperanus pe3ynabTara, yueT pealbHbIX
OrpaHUYCHUH
Pasznea 3. OcHOBBI 42
TPUTOHOMETPHUH
Tema 3.1.OcHoBHble OHATHA | Comep:kanue y4eOHOT0 MaTepuasia
Pannannas mepa yria. BpamarensHoe npuxenne. CHHYC, KOCHHYC, TAHT€HC U KOTAaHT€HC 2
qrcia
IIpakTuyeckue 3aHATHS: 2
PannaHHbIl METOA U3MEPEHUS YITIOB BPALLICHNS U CBSA3b C IPaJyCHON MEpOu
Tema 3.2 OcHOBHBIE Conep:xaHue yueOHOro MaTepuasa >
TPUTOHOMETPHUICCKHUC q)opMy_HBI MIPUBEACHUSA
TOKACCTBA Conep:xaHue yueOHOro MaTepHuasa
®opMyusl cnoxkeHus. Popmyisl yaABOeHUA. POPMyYIIbI IIOJIOBUHHOIO yIila 2
IIpakTHyeckue 3aHATHSA: 2
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OCHOBHBIE TPUTOHOMETPUYECKHE TOXKIECTBA, POPMYJIIBI CIIOKEHUS, YABOCHHUS,
[TpeoOpa3oBanusi CyMMBI TPUTOHOMETPUYECKUX (QYHKIUI B TPOU3BECHHUE,
npeoOpa3oBaHre MPOU3BEIEHUS] TPUTOHOMETPUYECKUX (PYHKIINN B CyMMY

IIpakTHYeckHe 3aHATHA:

OCHOBHBIE TPUTOHOMETPUUECKHE TOXKIECTBA, (OPMYJIbI CIIOKEHHMSI, YIBOCHHU,
[TpeoOpa3oBanusi CyMMBI TPUTOHOMETPUYECKUX (QYHKIUI B TPOU3BEICHHUE,
npeoOpa3oBaHue NPOU3BEICHHSI TPUTOHOMETPUUYECKUX QYHKIUN B CYMMY

Tema 3.2 [IpeoOpa3oBanus
MPOCTEUIINX
TPUTOHOMETPUUECKHUX
BBIPAXKEHUI

Conep:xkanue y4eOHOro MaTepuasa
IIpeoOpa3oBanue CyMMBbI TPUTOHOMETPUYECKUX (PYHKIMI B TPOU3BEICHNE U IPOU3BEICHHE
B CYMMY

Conep:xanue yueOHOro MaTepuasa
BripakeHne TpUroHOMEeTprYecKrX (DYHKIHMIA Yepe3 TAHTeHC TOJIOBUHHOTO apryMEHTa

IIpakTHYecKkHe 3aHATHA:

OCHOBHBIE TPUTOHOMETPUYECKUE TOXKIECTBA, (OPMYJIbI CIIOKEHMS, YIBOCHHU,
[TpeoOpa3oBaHusi CyMMBI TPUTOHOMETPUYECKUX (QYHKIUI B TPOU3BEICHHUE,
npeoOpa3oBaHue NPOU3BEICHHSI TPUTOHOMETPUUYECKUX QYHKIUN B CYMMY

IIpakTHYecKkHe 3aHATHA:

OCHOBHBIE TPUTOHOMETPUUECKUE TOXKIECTBA, (OPMYJIbI CIIOKEHHMS, YIBOCHHU,
[TpeoOpa3oBaHusi CyMMBI TPUTOHOMETPUYECKUX (QYHKIUI B TPOU3BECHHUE,
npeoOpa3oBaHue NPOU3BEICHHSI TPUTOHOMETPUUYECKUX (QYHKIIUN B CYMMY

Tema 3.4.
Tpuronomerpuyeckue
YpaBHEHHS U HEPABEHCTBA

Conep:kanue y4eOHOIro MaTepuasa
OO0paTHbIe TpUTOHOMETpHUYECKHE QYHKITMU. APKCUHYC, apKKOCHHYC, apKTaHT€HC

IIpakTHYecKkHe 3aHATHA:
OOpatHble TPUTOHOMETpUYECKHE (PYHKIIMU: aPKCUHYC, apKKOCHHYC, apKTaHI€HC

Conep:kanue y4e0OHOIro MaTepuasa
IIpocreiire TPUrOHOMETPUYECKUE YPABHEHUS

Conep:xanue yueOHOro MaTepuasa
[Ipocrelinime TPUrOHOMETPUUECKHE HEPABEHCTBA

IIpakTuyeckue 3aHATHS:
IIpocreiiline TPUrOHOMETPUYECKUE YPABHEHUS U HEPABEHCTBA

KountpoJabHas padora Ne 3. «OCHOBBI TPUTOHOMETPHU
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CamocTrosiTesqibHasi padora:

BBINOJIHEHUE TOMAIIHUX 3aJIaHUH 10 pa3aeny 3 10
Pa3znen 4. ®yHkuuu, ux 34
CBONCTBA M rpapuku
Tema 4.1 Oynkuuu. CpolictBa | Comep:kanue yuedOHOro MaTepuasia
¢ynxuuit. O6patHbie yHKUMA | Dynknun. OGNacTh ONpeeNie s ¥ MHOXKECTBO 3HAUCHHIT; rpaduK (QYHKIMH, OCTPOCHHE 2
rpadukoB QyHKINN, 3aJaHHBIX PA3TUYHBIMH CIIOCOOAMU
IIpakTuyeckue 3aHATHS:
[Tpumepsl 3aBUCUMOCTEN MEXAY IEPEMEHHBIMU B PEAIbHBIX MPOLIeccax U3 CMEXHBIX 2
mucrturuH. Onpenenenue Gyaknuii. [loctpoenue u urenne rpagukoB GyHKIUH
Conep:kanue y4eOHOro MaTepuasa
CaoiicTBa pyHKIIMHU. MOHOTOHHOCTB, YeTHOCTh, HEUETHOCTh, OTPAaHUYEHHOCTH,
MepUOANYHOCTb. [IpoMexyTku Bo3pacTaHus U yObIBaHUs, HaOObIIee U HaMMEHbIIee 2
3HAYEHUS, TOUKH dKCTpeMyMma. [ padudeckas uatepnperanus. [Ipumeps QyHKIIMOHATBEHBIX
3aBHCHMOCTE B peabHbIX MpoLIeccax U ABJICHUAX. ApupMeTHUECKHUE ONepaluy Hajl
bynkmsivu. Crioxnast GyHkims (komnosuiwst). [ToHsTHE 0 HenpephIBHOCTH (QYHKIIUH
IIpakTHYecKkHe 3aHATHA:
Uccnenoanue dyakuun. CBOMCTBA TMHEHHOM, KBAPATHYHON, KYCOUHO-JIMHEHHOW W
npoOHo-nmuHelHoN GyHkuu. HenpepriBHbIe 1 mepuoandeckue ¢hyaknun. CBOMCTBA U 2
rpaduKu cuHyca, KOCUHYCa, TAaHT€HCa M KOTaHTeHca
Conep:kanue y4e0OHOro MaTepuasa
Oo6parnbie ¢ynkuuu. OO6macTb ompenesieHUuss W 00JacTb HauyeHWH OOpaTHOM (QyHKIUH. 2
I'padux oOpaTHON QyHKIIUN
IIpakTHYecKkHe 3aHATHA: 5
O6patsble GyHKIMH U UX rpaduku. OOpaTHbIE TPUTOHOMETPUUYECKHE (DYHKIHH
Tema 4.2 Crenennsle, Coaeprxanue yueOHOro MaTepuaa
NTOKa3aTCIbHBIC, Onpenenenne (Qynkmuit, ux cBoWctBa u rTpaduku. I[IpeoOpazoBanusi rpaduKoB.
Jnorapu)MUIECKHE U [TapannenpHbli MEPEHOC, CHUMMETPHUS OTHOCUTEIIBHO OCEd KOOpPAMHAT WU CHUMMETPHUS 2
TPUTOHOMETPUICCKUE OTHOCHUTEJIBHO Hayana KOOPAWHAT, CAMMETPHUSI OTHOCUTENIBHO MPSIMOM Y = X, pacTsKeHue

dbyakuun. OOpaTHbIC

n CXKaTuc BJOJIb oceit KOOpAWHAT
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TPUTOHOMETpHYECKHe (PyHKINN

IIpakTHYeckHe 3aHATHA:
ITpeoOpazoBanue rpadrka GyHKIINUH.

KoutpoabHas padora Ne 4. «DyHKIUM, HX CBOICTBA U rpaduKkmn»

CamocTrosiTesbHasi padora

BBITNIOJTHEHUE JTIOMAILIHUX 3a/laHuii 1o pa3zaeny 4

IIpumepHasi TeMaTHKAa BHeAYIUTOPHOI CAMOCTOSITEJILHOH PadoThI
Hanmucanue pedepatos:

CrnoxeHre rapMOHHUYECKUX KOJIeOaHU

I'paduueckoe penieHne ypaBHeHUN U HEPABEHCTB

10

Pasznea 5. Hauaaa
MATEMATHYECKOI0 aHAJIHN3A

48

Tema 5.1.
IlocnenoBaTenbHOCTH.

Conep:xanue yueOHOro MaTepuasa
ITocnenoBarensHOCTH. CrHOCOOBI 3alaHUSA W CBOMCTBA YHCIOBBIX IIOCIEN0OBATEIbHOCTEM.
Ilonsmue o npedene nocrnedogamenvrHocmu. Cywecmeosanue npedeia MOHOMOHHOU
02PAHUYEHHOU NOCAe008AMENbHOCIU

Conep:kanue y4e0OHOIro MaTepuasa
CymMmupoBaHue mocienoBaresibHOCTeH. beckoHeyHO — yObIBaromiasi TreoMeTpHuYecKas
MIPOTPECCUS U €€ CyMMa.

IIpakTuyeckue 3aHATHS:
Yucnonas IIOCICO0BATCIIbHOCTD, CHOCOGBI €€ 3aJaHNsl, BBIYUCIICHUA YJICHOB
nocsefoBarenabHocTu. [lpenen nocnenoBarenbHOCTH

IIpakTHYecKkHe 3aHATHA:
[Ipenen nmocnenoBaTenbHOCTU. beckoHeuHO yObIBaroIIas reoMeTpryYecKasi pOrpecCHs

Tema 5.2 IlpousBonHas

Conep:kanue y4e0OHOIro MaTepuasa

[TponsBonnas. IlonsTe o mpou3BOIHOW (YHKIMH, €€ TeoMeTpUYecKHi M (pu3nyecKuii
CMBICII. YpaBHEHHE KacaTelbHOW K Tpaduky ¢yHkimu. [Ipon3BogHBIE CyMMBI, pa3HOCTH,
POU3BEACHNUS, YaCTHOTO. [IpON3BOIHBIE OCHOBHBIX JIEMEHTAPHBIX (DYHKIHUN

IIpakTuyeckue 3aHATHS:
[TpaBuna u hopmyssl quddepeHIupoBanus, TabIUIA TPOU3BOAHBIX JJIEMEHTAPHBIX

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

KacareJabpHOH B 00II[eM BUIE

Conep:xanue yueOHOro MaTepuasa
[TpuMeHeHne nepBoi MPOU3BOAHON K MCCIICTOBAHUIO QYHKIIUNA U TTOCTPOSHUIO TpaduKOB.

Conep:kanue y4e0OHOIro MaTepuasa
[TponzBoaHbIC 0OpaTHON (QYHKIIMM ¥ KOMIO3UIIUN (DYHKITMH

IIpakTuyeckue 3aHATHS:
HccnenoBanmne GpyHKIMH ¢ TOMOMIBIO TPOU3BOAHON. HaxoxkieHne HanbobIero,
HAaMMEHBIIET0 3HAUYEHUS U SKCTPEMANIbHBIX 3HaU€HUN QYHKITUN

Conep:kanue y4eOHOIro MaTepuasa

IIpuMeps! HCNIOIB30BaHMS IPOU3BOAHOM JUIS HAXO0XKICHHS HAWIYYILIErO PELICHUs B
MPUKIIATHBIX 3a/1a4ax. Bropas nmpou3BoaHas, €€ TeOMEeTPUIECKUN U GU3UICCKUN CMBICIT.
Haxoxaenne ckopocTu ajis mpoiiecca, 3aqanHoro Gpopmymnoi u rpadhukom

Tema 5.3 IlepBooOpa3nas u
UHTETpall

Conep:xanue yueOHOro MaTepuasa

IlepBooOpa3zHas u uHTerpan. [IpuMeHeHHe ONpenerIeHHOro MHTErpanga JUulsl HaXOXKICHHs
TUIOIIAN KpUBOJUHEWHOH Tpanenyu. ®opmyna Herorona—JIeiiOnuma

IIpakTuyeckue 3aHATHS:
Huterpan u nepoodpasnas. Teopema Hrtotona-Jleitonuma. [Ilpumenerne naTerpana K

BBIYUCIICHUIO (bHBI/I‘IeCKI/IX BCJINYHH U nnoma;[ef/i

IIpakTuyeckue 3aHATHS:
Huterpan u nepoodpasnas. Teopema Hrtotona-Jleitonumna. [Ilpumenerne naTerpana K

BBIYMCIICHHUIO (DU3UICCKUX BETMYHMH U TIJIOIIA IeH

Conep:xanue yueOHOro MaTepuasa
[TpumMeps! MpMEeHEHUs! HHTeTrpalia B PU3UKE U TEOMETPHH

KountpoJabHas padora Ne 5: «Havaia MaTreMaTH4eCKOro aHaJaIn3a»

CamocrosiTesbHasi padora

BBIMIOJIHEHHUE IOMAITHUX 3aJaHui MO0 pa3zieny S

IIpumepHasi TeMaTHKa BHeAyIUTOPHOI CAMOCTOSITEJIbHOH PadoThI
Hanwucanue pedepara:

10
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[Tonsitue nuddepennrana u ero MPUIOKESHUS

Pa3nen 6. KomOunaropuka,
CTATHCTHKA U TeOpHs
BEPOATHOCTEH

44

Tema 6.1 DeMeHTHI
KOMOWHATOPUKH

Conep:xanue yueOHOro MaTepuasa

OcHOBHBIE TIOHATHS KOMOWHATOpPHKH. 3ajJadyd Ha TOJCYET YHCJIa pa3MEIICHHH,
MEPECTAHOBOK, COYETAHUI

IIpakTHYeckHe 3aHATHA:
Hctopus pa3BuTHs KOMOMHATOPUKH, TEOPHUH BEPOSTHOCTEW M CTATUCTHKU U HMX POJb B

pa3IM4YHBIX chepax 4eIoBeuecKo Ku3HeAeaTeIbHOCTH. [IpaBuia KoOMOUHATOPUKH

Conep:xanue yueOHOro MaTepuasa
Pemenwue 3ana4y Ha nepebop BaprHaHTOB

IIpakTHYecKkHe 3aHATHA:
Pemenne KOMOMHATOPHBIX 3a/1a4. PazMelieHus1, coueTanus 1 NepecTaHOBKU

Conep:xkanue y4yeOHOIro MaTepuasa
®opmyna 6unoma Hetotona. CoiicTBa OMHOMUHATIBHBIX KO GHUIMEHTOB. TpeyroabHUK
ITackamns

IIpakTHYecKkHe 3aHATHA:
bunoma Herotona. Tpeyronbpauk [lackans. [Tpuknansasie 3agaun

Tema 6.2. DeMeHTHI TEOPUHU
BEPOSATHOCTEM

Conep:xanue yueOHOro MaTepuasa

CoObITHE, BEpOSTHOCTb COOBITHS, CIOXKEHHE M YMHOXXEHHE BeposiTHocTel. [lonamue o
He3a8UCUMOCMU cOObIMUIL

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

Conep:kanue y4e0OHOIro MaTepuasa

JuckpeTHas ciiydaiiHasi BEIMYMHA, 3aKOH €€ paclpeIesICHUS.

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

Tema 6.3. DieMeHTHI

Conep:kanue y4e0OHOIro MaTepuasa
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MaTeMaTHYeCKON CTaTHCTHKHU

[IpencraBiaeHre MaHHBIX (TAOIHIIBI, THATPAMMBI, TPAQUKH), TeHEpaTbHas COBOKYITHOCTD,
BEIOOpKA, cpeHee apudmernueckoe, Meauana. [ToHsTHE 0 3a7a9aX MaTeMaTHIECKOM
CTAaTUCTUKH. PereHne 3a1au ¢ npuMEHEHUEM BEPOSITHOCTHBIX METOJIOB

IIpakTHYeckHe 3aHATHA:
ITpuknanseie 3anayn. [IpeacraBieHne YUCIOBBIX JaHHBIX

KontpoabHas padora Ne 6: «KoMOMHATOPHKA, CTATHCTHKA U TEOPHs BePOATHOCTEH»

CamocTrosiTesbHasi padora

BBHITIOJTHEHHUE IOMAITHUX 33/IaHui TI0 pa3aeny 6

IIpumepHasi TeMaTHKAa BHEAYIUTOPHOI CAMOCTOSITEILHOH PadOThI
Hanwucanue pedepara:

Cxembl bepHyi MOBTOPHBIX UCTIBITAHUI

Cpennue 3HaYeHUs U UX IPUMEHEHUE B CTATUCTUKE

20

Pasnen 7. 'eomeTpusn

94

Tema 7.1 KoopauHatsel n
BEKTOPBI

Conep:xanue yueOHOro MaTepuasa

[IpsimoyrosbHas (mekapToBa) CHCTEMa KOOPAMHAT B MPOCTpaHCTBe. DopMysa pacCTOSHUS
MEXY ABYMSI TOUKaMH. Y paBHEHHsI c(epbl, IUIOCKOCTU U MPSIMOM

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

IUIOCKOCTH. PaccTosiHIE MECXKOY TOUKaMU

Conep:xanue yueOHOro MaTepuasa

Bektopel. Monyns BekTopa. PaBeHCTBO BeKTOpoB. CII0KEHHE BEKTOPOB. YMHOKEHHE
BEKTOpAa Ha 4uCJI0. Pa3yioxkeHue BEKTopa 10 HANPABICHUM. YTOJI MEKAY IBYMs BEKTOPAMU

IIpakTuyeckue 3aHATHS:
Bexkrtopsl. JleiicTBHS ¢ BEKTOpaMU.

Conep:kanue y4e0OHOTro MaTepuasa

[Ipoeknusa Bektopa Ha ock. Koopaunatsl BekTopa. CKalgpHOE NPOU3BEICHUE BEKTOPOB.
Hcnonb3oBanue KOOpAUHAT U BCKTOPOB IPHU PCIICHUN MATCMATHUYCCKUX WU MPHUKITAIHBIX
3azaqy

IIpakTHYecKkHe 3aHATHA:
JlexkapToBa cUCTeMa KOOPAUHAT B IPOCTPAHCTBE.
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JleiicTBUsI ¢ BEKTOpaMH, 3aJaHHBIMH KoopauHaTaMu. CKaJlsipHOE TPOU3BENECHNUE BEKTOPOB

IIpakTuyeckue 3aHATHS:
BekropHoe ypaBHEHHE IIPSIMOU U INIOCKOCTH. Mcniosib30BaHuEe BEKTOPOB IIpH
JIOKa3aTeJIbCTBE TEOPEM CTEPEOMETPUU

Tema 7.2 Ilpsimbie u
IUTOCKOCTHU B ITPOCTPAHCTBE

Conep:kanue y4e0HOIro MaTepuasa

B3anmHoe pacnoniokeHue AByX NpsIMbIX B TpocTpaHcTBe. [lapannensHoCcTh npsiMoi 1
IJI0CKOCTH. [lapauieslbHOCTh MII0CKOCTEN

IIpakTuyeckue 3aHATHS:
[Ipyu3Haku B3aMMHOIO pACIOJIOKEHUSA TPSMBIX. YTOI MEXAy HOpsSMbIMH. B3anmHoe

pacrosoKeHue NPSMbIX U TIIOCKOCTEH

Conep:kanue y4eOHOro MaTepuasa
IlepneHqUKyYIAPHOCTD IPSIMOM U IUIOCKOCTHU. [leprneHauKymnsp U HaKJIOHHAS. YTOJI MEXKIY
IIPSIMOM U TUIOCKOCTBIO

IIpakTuyeckue 3aHATHS:
[TepieHAMKYSIp U HAKJIIOHHAS K TJIOCKOCTH. YTOJ MEXAY MPSIMOM U TIOCKOCTHIO. TeopeMbl

0 B3aMMHOM PAacCIIOJIOXKEHUH MPSMOM U IUIOCKOCTH. Teopema o Tpex mepreHauKyaspax

Conep:xanue yueOHOro MaTepuasa
JIByrpaHHBIN yroil. YIoi MexXay III0CKOCTIMU. 1IepneHIuKyIIpHOCTD ABYX IJIOCKOCTEN

IIpakTuyeckue 3aHATHS:
IIpu3Haky ¥ CBOMCTBA NAapaJUICIbHBIX U IEPIECHIUKYISIPHBIX IUIOCKOCTEH

Conep:kanue y4e0OHOIro MaTepuasa

['eomeTpuueckue nmpeodpa3zoBaHus IPOCTPAHCTBA: MapaJICIbHBINA EPEHOC, CHMMETPHS
OTHOCHTEJIBHO MJIOCKOCTU

IIpakTHYeckHe 3aHATHA:
PaccrosiHMe OT TOYKM 10 TUIOCKOCTH, OT MPSAMOU [0 INIOCKOCTH, PACCTOSTHUE MEXKIY

IUTOCKOCTSIMH, MEX/Ty CKPEIIMBAIOIIMMUCS TPSMBIMU, MEXKY POU3BOIBHBIMH (PUTYpaMu B
IIPOCTPAHCTBE
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Conep:xanue yueOHOro MaTepuasa
[TapannensHoe mnpoexkTupoBanue. Ilmomanbs oproroHanesHOW mnpoekuuu. HM3obOpakeHue
MPOCTPAHCTBEHHBIX (pUTyp

IIpakTHYeckHe 3aHATHA:
[TapajtenpHOE TIPOEKTUPOBAHME M €r0 CBOMCTBA. Teopema O IUIOMAAW OPTOTOHAIBHOMU

MPOEKIIUM MHOTOYTOJIbHUKA. B3auMHOE pacmonokeHue npocTpaHCTBEHHBIX GUTYp

Tema 7.3 MHoOrorpaHHUKH

Conep:xanue yueOHOro MaTepuasa

Bepuunsl, pebpa, rpanu MHororpaHHuka. PazBeprka. MHororpanssle yriel. Buimykiibie
MHOTOTrpaHHuKH. Teopema Diisiepa

Conep:kanue y4e0OHOIro MaTepuasa
[Tpusma. [Ipsmast u HakoHHAs npusMa. [IpaBunbpHas nmpusMma. [apamnenenunen. Kyo.

Conep:kanue y4eOHOro MaTepuasa
[Mupamuna. I[IpaBuneHas nupamuga. YcedeHHnas nupamuna. Terpasap. Cummerpun B Kyoe,
B Napajiesienurese, B npusme u nupamuae. Ceyenus Ky0a, Ipu3Mbl U TUPAMUIbI

IIpakTuyeckue 3aHATHS:
Paznuunbie BUbl MHOTOTpaHHUKOB. VX M300paskeHusl.

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

Conep:kanue y4eOHOIro MaTepuasa
[IpencraBineHue O NMpaBUIBHBIX MHOTI'OTPAaHHHUKAX (TeTpaaz[p, Ky0, OKTa’p, MOIEKadap U
ukocasp). [Tnomanu noBepxXHOCTH MHOTOTPAHHUKOB

IIpakTHYeckHe 3aHATHA:
[monmaas MoBEpXHOCTH

Tema 7.4.Tena u NOBEpXHOCTH
BpALIECHUS

Conep:kanue y4yeOHOro MaTepuasia

Hunuuap u koHyc. YcedeHHbI KoHyc. OCHOBaHUE, BHICOTA, OOKOBAsi TOBEPXHOCTD,
oOpa3yromas, pa3BepTka. OceBbIe CEUSHUS M CEUSHUS, MMapaJUICIbHBIE OCHOBAHHIO

IIpakTuyeckue 3aHATHS:
Ceuenus 1 pa3BepTKU MHOTOTPAHHHUKOB.
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Conep:xanue yueOHOro MaTepuasa
[ap u cdepa, ux ceuenus. KacarenpHas miockocTsb K chepe

IIpakTHYecKkHe 3aHATHA:
Ceuenus 1 pa3BepTKU MHOTOTPaHHHUKOB.

Tema 7.5.13mepenus B
reOMETpUn

Coaeprxanue yueOHOro MaTepuaa

O6bem u ero m3mepenue. Murterpanphas Qopmyna oobema. dDopmynsl odbema Kyoda,
NPSIMOYTOJIBHOTO TMapajuieNenunena, npusMsl, umHapa. @opMynsl 00beMa MUpPaMUIbl U
KoHyca. @OpMyITHI IIIONAIM TOBEPXHOCTEH NMIMHIpPA ¥ KOHYCa

Conep:xkanue y4eOHOIro MaTepuasa
@opmynel o0beMa mapa u Iwomaau cdepsl. [lomobue Tten. OTHOWmICHHS IUIOIAACH
MOBEPXHOCTEH M 00HEMOB TTOIOOHBIX TEI

IIpakTuyeckue 3aHATHS:
Brruncnenue miomnaneil 1 00EMOB

KoutpoabsHas padora Ne 7: «I"eomeTpusi»

CamocrosiTesbHasi padora

BBITIOJIHEHHUE IOMAITHUX 3aJaHuil o pasneny /

IIpumepHasi TeMAaTHKA BHEAYUTOPHOI CAMOCTOSITEILHOM PadoThI
Hanwucanue pedepara:

BektopHoe 3aganue nNpsAMbIX U MIIOCKOCTEN B TPOCTPAHCTBE
[IpaBunbHbBIE ¥ TOMYNPABIIbLHBIE MHOTOTPAaHHUKU

Konunyeckue ceueHus v UX NpUMEHEHUE B TEXHUKE

32

Kouncyabrauuu

12

Hroro

360

Jnst XapaKTepUCTUKU YPOBHS OCBOCHHS yUeOHOT0 MaTepualia UCIONb3YIOTCS CIeAYIoIne 0003HaYeHHUS:

1. —03HaKOMHTENbHBIN (Y3HABAaHHE paHEe U3YUYCHHBIX 00BEKTOB, CBOMCTB);

2. —penpoayKTHBHBIH (BBITIOJHEHHE JACSATCIBHOCTH 10 00pa3ily, HHCTPYKIIMU HIIH 0] PYKOBOJICTBOM)

3. —MpoAYKTHBHBIH (MJTAHUPOBAHUE U CAMOCTOSATEIBHOE BHITOJHEHUE JCATEIbHOCTH, PEIICHHE MPOOJISMHBIX 3a/1a4)
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2.4.ConepxaHue pa3esioB AUCHUILINHBI

2.4.1.3au9TH JEeKIUOHHOr0 THIIA

No
pas
Jiel
a

Hanmenosanue
paszena

ConepixaHue pas3ziena

dopma
TEKYILEro
KOHTPOJIS

1

2

3

4

Bsenenue

Marematuka B HayKe, TEXHUKE, HYKOHOMHUKE,
WHPOPMAIIMOHHBIX  TEXHOJOTHSX M MPAKTHYECKOU
ACATCIIBHOCTH. HGJ'H/I " 3a7a9i U3Yy4YCHHUA MATCMATUKU IIPU
ocsoernu npodeccurt CI1O u cienmansrocreit CI10.

v

Anrebpa

Lenble n pauroHanbHblEe 4yuciia. JI€HCTBUTEIBHBIE YHCIIA.
[TpubmmxenHble BerurcieHus. KommiekcHble uncia.
Kopnau u crenenu. KopHu HaTypajibHOI CTENEHU U3 4YUCIIa
U ux cBoiicTBa. CTeNeH! ¢ pallMOHAIBLHBIMU ITOKa3aTeNsIMHU,
ux cBoictBa. CTeneHu ¢ NeHCTBUTEIIbHBIMU MOKA3aATEISIMH.
CBoiicTBa CTENEHHU C JEHCTBUTEILHEIM IOKA3ATEIEM.
Jlorapudm. Jlorapugpm qucia. OcHoBHOE
norapudmuueckoe TOXJIECTBO. JlecsiTuuHble U
HaTypainbHble  jorapu¢mbl. [IpaBwima  meWCTBUH  C
norapupmamu. Ilepexon K  HOBOMY  OCHOBAaHHIO.
[IpeoOpazoBanue anredpandecKux BBIPKCHUH.
[Tpeobpa3zoBanue paloHaIbHBIX, UPpAMOHATIbHBIX
CTCTNICHHBIX,  TMOKa3aTeNbHBIX W  JIOTapU(PMHUUESCKHX
BBIPAKECHHH.

YpaBHeHus u
HEpPaBEHCTBA

VYpaBHEeHHsT W CUCTEMbl ypaBHEHHH. PanuoHanbHbIE,
MppALMOHATIbHBIE, MTOKA3aTeIbHbIE U TPUTOHOMETPUUECKUE
YpaBHEHUST U CUCTEMbl. PaBHOCWJIBHOCTH YpaBHEHUH,
HEpaBEHCTB, cucTeM. (OCHOBHbBIE MPUEMBbl HX pEUICHUs
(pasnoxkeHue  HAa  MHOXXHUTEIH,  BBEJCHHE  HOBBIX
HEM3BECTHBIX,  MOJCTAHOBKA, TrpaUUYECKHii  METOM).
HepaBencraa. Pammonanrueie, HWppalyoHaIbHbIE,
MOKa3aTebHbIE W TPUTOHOMETPUYECKHUE HEPABEHCTBA.
OcHOBHBIE TIpUEMBbI UX pemieHus. Mcnoib30BaHUE CBOMCTB
u rpadukoB (DYHKIUH TpU pEHICHUH YpPaBHCHHH U
HepaBeHCTB. Merton uHTepBanoB. M3o0paxkeHue Ha
KOOpJMHATHON MJIOCKOCTH MHO>KECTBa peleHu
YpPaBHEHUH M HEPABEHCTB C JIBYMS IMEPEMEHHBIMU U HX
cucteM. IIpuMmeHeHune MaTeMaTHUYeCKUX METOAOB s
pElIeHUs COACPKATENbHBIX 3a/1ad U3 Pa3INYHbIX 00JacTei
HAayKM W TpakTUKu. VIHTepmperanus pe3ynbTara, yder
peagbHBIX OTrPaHUYCHUH.
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pa3
Jien

HanmenoBanue
pasznerna

ConepxaHue pasferna

dopma
TEKYIIETO
KOHTPOJIS

2

3

4

OCHOBBI
TPUTOHOMETPHUU

Pannannas mepa yria. BpamarenbHoe aBukenue. CHHYC,
KOCHMHYC, TaHIM€HC M KoTaHreHc uucia. Dopmynbl
npusBegeHusa. Popmynsl cioxeHus. POopMynbl yABOCHUS
Dopmyisl [IOJIOBUHHOT'O yria. [IpeobpazoBanus
IPOCTEHIINX TPUTOHOMETPUUECKUX BBIPOKEHUH
[IpeoOpa3zoBaHre CyMMbl TPUTOHOMETPUICCKUX (PYHKITUH B
IIPOU3BEICHUE U NPOM3BEIEHUS B CymMMy. BbIpakeHue
TPUTOHOMETPUUECKHUX byHKINN qyepes TaHI'€HC
IIOJIOBUHHOT'O apryMeHTa. Tpuronomerpuyeckue
ypaBHEHUSA u HEpPaBEHCTBA [Ipocretimue
TPUTOHOMETPUUYECKUE YpaBHEHUS. IIpocreiimue
TPUTOHOMETPUYECKHUE HEPaBEHCTBA. OO6patHbIe
TPUTOHOMETpHUYECKHE (YHKIMHU. APKCHHYC, apKKOCHHYC,
ApPKTaHTEHC.

Y.

OyHKIUH, UX
CBOMCTBA U
rpaduku

Oynaknun. O6IacTh ONpEeICHUST U MHOKECTBO 3HAYCHUH,
rpadpuk QyHKUHMH, TOCTpOeHHE TIpaduKoB  (DYHKIHUH,
3aaHHBIX Pa3IMYHBIMH criocobamu. CBoOWCTBAa (YHKIUH.
MOHOTOHHOCTb, YETHOCTb, HEUYETHOCTh, OIPAaHHYEHHOCTD,
NepHOANYHOCTh. IIpoMexxyTkn Bo3pacTaHusi W yOBIBaHUS,
HanOoJIbIlIee U HAUMEHbILIEE 3HAYCHHUSI, TOUKU SKCTPEMYMaA.
I'padpuueckas UHTEpIIpeTaLus. IIpumepsr
(GYHKIIMOHATIBHBIX 3aBUCHMOCTEH B peaJbHBIX MpOIeccax u
ABICHUSX. ApuMeTHyecKre ornepauuu HaJl (YHKIUSIMU.
Cnoxnas  ¢yakmus  (kommosunus).  [lomstue o
HenpepbIBHOCTH (QyHKIuU. OOparHble ¢yHkuuu. Ob6mactb
orpeneneHuss U o0jacTh 3HA4YEHUH 0OpaTHON (yHKIHMH.
I'padux obparnoit Gpynkuuu. Onpenenenuss QyHKIHH, UX
cBoiictBa u rpaduku. IIpeoOpazoBanust TpaduKOB.
[TapannenbHbI IEPEHOC, CUMMETPHUSI OTHOCHUTEIBHO OCEU
KOOpAMHAT M  CHMMETpUSi  OTHOCHTEIBHO  Hayaia
KOOPJMHAT, CHMMETPHS OTHOCHUTEIBHO HpsAMOH Y = X,
pacTsHKeHHE U CKaTHe BAOJIb OCel KOOPAMHAT.
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pa3
Jien

HanmenoBanue
pasznerna

ConepxaHue pasferna

dopma
TEKYIIETO
KOHTPOJIS

2

3

4

Hauyana
MAaTEMATHYECKOTO
aHamM3a

IMocnenoBarenpaocTy. CriocoObl 3amaHWs M CBOWMCTBA
YUCIIOBBIX TMochenoBarenbHocTed. [lonstue o mnpenene
MOCJIEIOBATEIbHOCTH. CymiecTBoBaHue npezaena
MOHOTOHHOH OTPaHUYCHHOMN MOCJIEA0BATEILHOCTH.
CymmupoBaHue MOCIEI0BATEIbHOCTEM. beckoneuno
yOBIBatoIasi reoMeTpuYecKas IMporpeccus U ee CyMMa.
[IpousBognas. IlonsTe o0 mnpou3BoAHOW GYHKIHH, €€
TeOMETPUYECKU U (U3NYECKUH CMBICT. YpaBHEHHE
KacaTelbHOU K rpaguky ¢yHkuuu. [Ipon3BoaHble CymMMBl,
pa3HoCTH,  TNPOMU3BEAEHMs, 4acTHble. [Ipou3BOgHBIC
OCHOBHBIX  dJJeMeHTapHBIX  (yHKuuH. IlpumeHneHue
MIPOU3BOJHOM K HMCCIIENOBAHUIO (YHKIHK W TOCTPOCHHIO
rpa¢pukoB. IlpousBogHble  oOparHOW  (QyHKIMH |
komno3uin  Gynkuuu.  [Ipumepsl  ucnoiab3oBaHUs
MPOU3BOJHON JI1 HAXOXKACHUS HAWIY4YlIEro pelieHus B
NpPUKIAOHBIX  3aJadax. Bropas  mpousBojHas,  ee
reoMeTpuueckuii u ¢usndeckuid cmbica. Haxoxnenue
CKOpPOCTH [UIsl Tpoliecca, 3aJaHHOro ¢opMmyiaoil u
rpa¢pukom. IlepBooOpasznas u wuHTerpan. [lpumeneHue
ONPENETICHHOT0 HWHTErpaja Juisi HaXOXKIACHUsS ILIOIIAan
KpuBOJIMHENHON  Tpameuuu. Dopmyna  Herorona—
Jletionauna. [IpuMepsl mpuMeHeHUsT UHTETpaia B GU3HKE U
T€OMETPUH.

%

Kombunaropuka,
CTaTUCTHKA U
Teopus
BEPOATHOCTEM

OcHoBHbIE TOHATHS KOMOWHATOPUKU. 3a/aydl Ha MOJCYET
Yyucia pa3MENICHUH, TEPECTaHOBOK, codyeTaHWH. Pemienue
3amay Ha epebop BapuantoB. ®opmyna buaoma HeroToHA.
CpoiicTBa OMHOMUHAIBHBIX KOAQPHUIHEHTOB. TpeyroabsHuK
[Tackans. CoObITHE, BEpPOSTHOCTH COOBITHS, CIOKECHHE W
YMHOKEHHME BeposTHOCTEH. IloHsATHE O HE3aBUCUMOCTH
coObITuH. JlMCKpeTHas ciydaiiHas BeJIMYMHA, 3aKOH ee
pactpeneneHus. UuUCIIOBbIE XApAaKTEPUCTUKU JUCKPETHOU
cinydyaiiHOlM BenmuuHbl. [IoHATHE 0 3aKOHE OOJIBIINX YUCE.
[pencraBnenue naHHBIX (TAOIUIIBI, AMATPAMMBI, TPAPHUKH),
reHepanbHas COBOKYITHOCTb, BBIOODKA, cpenHee
apupmernueckoe, Menuana. IloHarme o  3amayax
MaTE€MaTUYeCKOW CTaTUCTUKU. PelieHne mnpakTHUYecKux
3a/1a4 ¢ IPUMEHEHUEM BEPOSITHOCTHBIX METO/IOB.
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a3 HanmenoBanue Popma
p ConepxaHue pasferna TEKYIIETO
fren paszena KOHTPOJISI
a

1 2 3 4

7 | T'eomerpust B3anmHoe pacnosnokeHue ABYX MHPSIMBIX B MPOCTPAHCTBE. v

[TapamienbHOCTE HpsAMOM M IIIOCKOCTH. IlapaimnensHoCTb
mIockocTer. IlepneHIuKyIsIpHOCTh TPSAMOM M TIJIOCKOCTH.
IleprieHaUKYIAp M HAKIOHHAsA. YIOJI MEXAYy NPAMOU H

IJIOCKOCThIO.  J[ByrpaHHbIA  yroia.  Yroin  Mexay
IJIOCKOCTSAMU. [lepneHauKyIsipHOCTE [IBYX IUIOCKOCTEH.
['eomeTpryeckue npeoOpa3oBaHus IIPOCTPAHCTBA!

NapajuleIbHBI  MEPEHOC, CUMMETPUS  OTHOCUTEIBHO
mockoct. [lapamiensHoe mnpoektupoBanue. [lnomanb
OpPTOTrOHAJILHOMN POCKLINHU. N300pakenue
IPOCTPAHCTBEHHBIX (GuUryp. MHororpanHuku Bepmimnsl,
pebpa, rpann MHororpanHuka. PassepTka. MHOrorpanssie
yribl.  Bellykiible MHOTOrpaHHUKH. Teopema Oiinepa.
IIpusma. Ilpsmas u HaknoHHas npusma. IIpaBunbpHas
npusma. [lapamnenenunen. Ky6. [Mupamuna. IlpaBunsHas
nupamMuja. YceueHHas nupamuna. Terpasap. CumMerpun B
KyOe, B napajiesienunese, B npusMe u nupamuzae. Cedenus
KyOa, mpu3Msbl U mupamusl. [IpeacraBienne o mpaBUIbHBIX
MHOTOTpaHHHKaX (TeTpaszape, Kybe, OKTa’ape, JOAeKa’ape
U ukocayape). Tena u moBepxHOCTH BparieHus Llumuaap u
KOHyC. YceueHHbI KOHyc. OcHOBaHWE, BBICOTa, OOKOBas
MIOBEPXHOCTh, 0Opa3zyromas, pa3BepTka. OceBble CeUeHUs U
ceueHus!, mapauienbHble ocHoBaHuio. lllap u cdepa, ux
ceuenust. KacatenpHast miuockocTh k cepe. M3mepenus B
reometrpun O0beM u ero wusMmepeHue. IHHTerpanpHas
dopmyna o0BeMma. DopmyIsl obbemMa KyOa,
IPSIMOYTOJIBHOTO TapaJuIeICIUIe a, TPU3MBI, LWINHIPA.
@opmynel  0o0bemMa mUpaMuAbl M KoHyca. Dopmysbl
MJIOMIAAN TOBEPXHOCTEH IUIMHIApAa U KOHyca. Dopmyiibl
oobema mapa u miomamd chepsl. [lomoOue  Tem.
OTHOMICHUST  IUIONMIAJIEH  TIOBEPXHOCTEH U 00BEMOB
noao0HbIX Ten. Koopaunatel u BekTopsl IIpsmoyronbHas
(mexapToBa) cHmcTemMa KOOpAMHAT B  IPOCTPAHCTBE.
dopMyna pacCTOSHUS MEXAY IBYMs TOYKAMH. Y paBHEHUS
chepsl, IIIOCKOCTH U TIpsAMOii. BekTopel. Moaynb BeKTOpa.
PaBenctBo BekTOpoB. Cio)K€HHE BEKTOPOB. YMHOXKEHHE
BEKTOPA Ha 4KCiI0. Pa3oxkeHne BEKTOpa 10 HAIIPABJICHUSM.
Yroiu Mexay AByms BekTopaMmu. [Ipoekuus BekTopa Ha OCb.
Koopnunatelt  Bektopa.  CKaJsipHOE  TPOU3BEACHUE
BEKTOpOB. lcnonb3oBaHue KOOpAMHAT M BEKTOPOB IpHU
pELICHNH MAaTEMaTHYECKHUX M NPUKJIAJHBIX 33/1a4.

[Ipumeuanne: Y —yctHbI onpoc, [ —MaTeMaTH4eCKuil TUKTaHT

2.4.2.3aHATHSA CEMUHAPCKOI0 THIA
He nmpenycmotpensi
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2.4.3.IlpakTuyeckne 3aHATHS

Ne

HanmenoBanune
paszena

HanmeHoBaHuUe MPakTHYESCKUX (1a00paTOpHBIX) paboT

®dopma
TEKyILEero
KOHTPOJISt

1

2

3

4

BBenenue

v

Anrebpa

Apudmerndeckre IEHCTBUS HaJA YHUCIAMHU, HAXOXKICHUE
NPUOMKCHHBIX 3HAYEHUH BEIWYMH M MOTPEIIHOCTEH
BbIUUCIICHUN (aOCONIOTHON W OTHOCHTENBHOI), CpaBHEHHE
YHCIIOBBIX BbIpaX€HUH. BbluniciieHne u cpaBHEHHE KOpHEH.
Beimonnenue  pacyeToB ¢ pagukaiamu.  PerieHue
WppAIMOHATILHBIX ~ ypaBHeHWH. HaxoxjaeHue 3Ha4YCHHH
CTEMEHEN C palMoHAIBHBIMU TMOKa3zaTensiMu. CpaBHEHHE
creneneit. [IpeoOpazoBaHusi BBIpAKEHUH, COJACPIKAIINX
creneHu. Pemienne mokaszaTenbHBIX ypaBHEHWH. PemieHue
MPUKJIAIHBIX 33a1a4. HaxoxaeHue 3HaueHUH Jiorapudma 1o
NPOU3BOJILHOMY  OCHOBaHMio. Ilepexoq oT  0omHOTrO
OCHOBaHUSl K Jpyromy. Beluucienne u cpaBHEHHE
norapudmoB. JlorapupmupoBaHue U TOTEHIMPOBAHUE
BbIpakeHUH. [IpuOMKeHHbIE BBIUMCICHHUS W PEIICHUS
NPUKIAMHBIX  3ajad. Pemenne  norapudmmueckux
YpaBHEHUHU.

Vv ITP,KP

YpaBHeHus u
HEpaBEHCTBA

Kopuu YpaBHEHHUH. PaBHOCUIBHOCTB YpaBHEHUH.
[IpeobpazoBanue ypaBHeHUH. OCHOBHBIC IPHEMbI PEIICHUS
ypaBHeHUH. Pemierme cucreM ypaBHeHHH. Vcmonp3oBaHue
CBOWCTB M TpapukoB (GYHKUMH Ui PEUICHUS YpaBHEHHH U
HEPaBEHCTB.

v IIP KP

OCHOBBI
TPUTOHOMETPHH

PamuanHpIii MeTON W3MEpEHHs YIJOB BpalleHHS M CBA3b C
rpamgycHo Mepoi. OCHOBHBIC TPUTOHOMETPHUICCKHE TOXKIIECTBA,
(hopMyINIBI  CIIOKEHUS, YABOCHUS, TIpeoOpa3oBaHUE CYMMEI
TPUTOHOMETPUIECKIX GbyHKIAH B MIPOU3BEICHIE,
npeoOpa3oBaHKe MPOU3BEICHHS TPUTOHOMETPHUECKUX (QYHKIIUH B
cymmy. llpocteiiiiie  TPUTOHOMETPUYECKUE YpPaBHEHUS U
HepaBeHCTBA.  OOpaTHBIE  TPUTOHOMETPUYCCKHE  (DYHKIIHH:
apKCUHYC, apKKOCHHYC, apKTaHT€HC.

VY. ITP,KP

OyHKIUH, UX
CBOMCTBA U
rpaduKu

[Mpumepsl 3aBHCUMOCTEH MEXIy NEPEMEHHBIMH B peajbHBIX
nporeccax M3 CMEXHBIX IUCHMIUIMH. OnpeneneHue (QyHKIHUH.
Iloctpoenne u utenue rpadukoB QyHKIUH. MccnenoBaHue
¢yukiuu.  CBoicTBa  JIMHEHHOM, KBaJApaTUYHOH, KyCOYHO-
JUHEHHOW M JApoOHO-TMHeHHON ¢yHKuui. HenpepbiBHbIE H
nepuognueckne QyHkuouu. CBoiictBa ©  rpaduKH  CHHYcCA,
KOCHHYyCa, TaHTeHca M KoTaHreHca. OOparHble (QyHKIMM M HX
rpaduKH. OO6parnbie TPUTOHOMETPHUCCKHE (DYHKIUH.
[IpeobpaszoBanus rpaduka GpyHkunu. 'apMoHnUeckue KoneOaHus.
[lpuknanuele 3agaun. [lokasatenbHele, JorapupMUUECKHE,
TPUTOHOMETPHUYECKNE YPAaBHEHHS M HEPABEHCTBA.

VY. ITP,KP

Hauyana
MAaTEMATHYECKOTO
a”HaJImM3a

YucnoBasi  MOCIEAOBATENbHOCTh,  CIIOCOOBI €€ 3aJaHus,
BBIYHCIICHUS YJIEHOB MOCJIeJ0BAaTEILHOCTH. [penen
MOCIIEIOBATENIbHOCTH. beckoHeuHo yObIBaromas reoMeTpudecKas
nporpeccusi. [IpousBoaHas: MeXaHUYECKHMM W TeOMeTpUYECKUi
CMBICII TIPOW3BOJHOW. YpaBHEHHE KacaTeNbHOH B OOIIEM BHIE.
IlpaBuna wu  dopmynsr  auddepeHuupoBanus,  TadbIUNa
MIPOU3BOIHBIX dJIeMEHTapHBIX QyHKINH. VccneqoBanre QyHKITHH
C TmoMOWBI0 Mpou3BogHOH. Haxoxaenume  HamOombliero,
HAMMEHBILETO 3HAUCHHS M OKCTPEMAJbHBIX 3HAYCHUH (YHKIHH.

v IIP KP
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Unterpan u mnepBooOpasHas. Teopema Hprorona—IJleiiOnuma.
[IpuMeHeHne uHTErpajia K BBIYUCICHUIO (BU3UUECKUX BEIMYMH U

IUIOIAEH.

KomoOunaropuka, |Hcropus pasButus koMOMHATOpUKH, Teopuu BeposrHocted u| VY ITP,KP

CTATUCTUKA U CTATUCTHKH M WX pPOJb B PA3IUYHBIX cdepax UeIoBeUECKON

Teopus xusnenearensHocty.  IlpaBuma  xomOunaropuku.  Pemenue

BEOATHOCTEI KOMOHMHATOPHBIX 3a/ay. Pazmemenus, COYeTaHus u

6 nepectaHoBkH. buHoM HploToHa u TpeyronpHuk [lackamns.

Ilpuxnagueie 3agaun. Knaccuueckoe omnpesiesieHne BEpOSTHOCTH,
CBOICTBAa BEpPOSITHOCTEH, TeopemMa O CyMME BEpOSITHOCTEH.
Brruucnenue BEpPOSITHOCTEH. [Ipuxknagasie 3a7a4Hu.
IIpencraBnenue YuciIoBbIX NaHHBIX. [[puKkiIanHbIe 3a0auH.

I'eomertpus Ilpu3Haku B3aMMHOIO pacnoyiokeHus mnpsambix. Yron wmexnay| Y ,IIP,KP

npsMeiMU. B3auMHOE pacmonox)eHue NpsMBIX U IIOCKOCTEH.
IleprienquKysp ¥ HAKJIOHHAS K TUIOCKOCTU. YTOJ MEXAY NpAMON
U TUIOCKOCTBIO. TeopemMbl 0 B3aUMHOM PacCIlONIOKEHUH MPSAMOUA U
miaockoctd. Teopema o Tpex mnepneHaukyisipax. I[lpuzHaku u
CBONCTBAa MapaJUICIbHBIX W TEPICHAUKYISIPHBIX IUIOCKOCTEH.
PaccTosiHHE OT TOYKHM O IJIOCKOCTH, OT MPSIMOM 1O IIOCKOCTH,
paccTosiHue MEXIy IUIOCKOCTSIMH, MEXIY CKPEIIHMBAIOIINMUCS
MPSIMBIMHU, MEXKIy MPOU3BOJIBHBEIME (UTYpaMH B TPOCTPAHCTBE.
ITapannensHOE MPOCKTUPOBAHKWE U €ro CBOHcCTBa. Teopema o
7 RIOWAOU OPMOOHATILHOU NPOeKyuu MHO20y201bHUKa. B3anmHaoe
pacmoNioKeHUe TMPOCTPAHCTBEHHBIX (Quryp. Pasnuunbie BUbI
MHOTOTPaHHUKOB. Wx wu3o0paxkenus. CedeHus, pa3BEepTKH
MHOTOTpaHHUKOB. [lmomane moBepxHocTH. Buabl cummeTpui B
npocTpaHcTBe. CHUMMETpHUS Tell BpalleHHus W MHOTOTPaHHUKOB.
Boruncnenue 1wiomaneir u oO0wemoB. Bekropwl. JleHcTBUS C
BekTOpaMu. JlekapToBa cucTeMa KOOPAMHAT B IPOCTPAHCTBE.
VYpaBHeHHE OKPYKHOCTH, Chepbl, IIIOCKOCTH. PaccTosHuEe MEKIY
ToOuKaMu. JleHcTBUS ¢ BEKTOpaMH, 3aJaHHBIMH KOOpPIHWHATAMU.
CkanspHoe NPOU3BEACHHE BEKTOPOB. BeKTOpHOE ypaBHEHHE
NpssMOA M TJIOCKOCTU.  VICTIONIb30BaHME  BEKTOPOB  IIPH
JIOKA3aTeNIbCTBE TEOPEM CTEPEOMETPHH.

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

2.4.4.Copnep:kanue caMOCTOSITeJILHOW PadoThI

CamoctositenbHass pabora cryaeHtoB (CPC) — 310 akTHBHBIE (QOpPMBI
WHIUBHUIyaJbHOW M KOJUICKTHBHOM JIESTEIHHOCTH, HANPABICHHBIC HA 3aKpEIUICHHUE,
pacuiMpeHMe W CHCTEMaTH3allMI0 TMPOWAEHHOrO MaTepHuaja 10 TeMaM y4eOHOH
JMCIUTUTHBI.

CamocTosiTenbHas paboTa SIBISICTCS OJHMM M3 BUJIOB YUYEOHBIX 3aHSATHHA
CTYZICHTOB, LIEISIMU KOTOPOH SIBIISTFOTCS:

— cHCTEMaTH3alHs W 3aKPeIUICHWE MOJNYYCHHBIX TEOPETHUYECKUX 3HAHUU U
NPaKTUIECKUX YMEHHIA CTYJICHTOB,

— yriry0OJeHne U paciupeHue TEOPETUIECKUX 3HAHNH;

— ¢dopMHUpOBaHHE YMEHHU HCIIONB30BaTh pazIUYHbie HH()OPMAIMOHHBIC
UCTOYHUKHA  (HOpMATHBHYIO, TMPaBOBYIO, CIPAaBOYHYK JOKYMEHTAIUI0 U
CHENHATBHYIO IUTEPATYPY);
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— pa3BUTHE T[I03HABATEIbHBIX CHOCOOHOCTEH W AaKTHUBHOCTH CTYJIEHTOB,
TBOPYECKOU WHULINATUBHI, CaMOCTOSITENIbHOCTH, OTBETCTBEHHOCTHU "
OpPraHU30BaHHOCTH;

— (opmupoBaHue CaMOCTOSITEIBHOCTH  MBIIUICHHS, CIOCOOHOCTEH K
CaMOpPa3BUTHUIO, CAMOCOBEPIIIEHCTBOBAHUIO U CAMOPEAIN3ALNN;

— pa3BUTHUE UCCIEA0BATEIbCKUX YMEHUM.

B kauectBe opm u MeTonoB KoHTpoJisi BHeayauTopHoit CPC MoryTt ObITh
UCIIOJB30BaHbl CEMUHAPCKUE 3aHATHs, 3a4eThl, TECTUPOBAHUE, KOHTPOJIBHBIE
paboThl, MAaTEMATUYECKUE AUKTAHTHI U JIP.

Kpurepusimu onieHkH pe3ynbratoB BHeayiutopHoi CPC gBisttoTcs:

— YPOBEHb OCBOCHHUS yueOHOTO MaTepHana,

— YMEHHE HCIOJb30BaTh TEOPETUYECKUE 3HAHUSA IIPU  BBIIIOJIHEHUU
IIPAKTUYECKUX 3a/1a4;

— 000CHOBaHHOCTb M YETKOCTh U3JIOXKEHHS OTBETA;

— oopMiieHHE MaTepHalia B COOTBETCTBUU C TPEOOBAHUSIMH.

Kontpone pesynbratoB BHeayauTopHod CPC MOXET OCyHmIECTBIATHCA B
npenenax BpEMEHHM, OTBEJEHHOTO Ha 00s3aTelibHble Y4YeOHbIE 3aHATHS W
BHeayauTopHyto CPC, MoxeT nMpoxXxoAuTh B MUCbMEHHOW, YCTHOW WJIA CMENIAHHOU
dbopme, ¢ IpeICTaBICHUEM MPOAYKTa TBOPUYECKOM JESTEIILHOCTH CTY ICHTA.

Bunni CPC:

— MO OBJIAJIEHUI0 3HAHUSIMU. AHAIIN3 TEKCTAa YYCOHWKA, IOMOTHUTEIHHOU
JUTEpaTypbl, COCTABIICHHE MJIaHA,

— MO0 3aKpeIVIeHHI0 M CHUCTeMATH3alMU 3HaHMii: paboTa ¢ KOHCIEKTOM
JeKknuu, paboTa ¢ YYEOHWUKOM, JIOTIOJHUTEIHHOW JUTEpaTypou, TOATOTOBKA
JIOKJIa0B,

— 1o ()OpMHUPOBAHNIO YMEHMI M HABBIKOB. PEIICHUE MTPOOJIEMHBIX BOIIPOCOB
IIPU TTOATOTOBKE K DK3aMEHY.

IIpumepHas TemaTuka pedeparos:

HenpepsiBHbIE IpOOH.

[IpuMeHeHre CI0KHBIX MPOLIEHTOB B 9 KOHOMUYECKHUX pacyeTax.
[TapannensHOe MPOEKTUPOBAHUE.

CpenHue 3HaYEHUS U UX IPUMEHEHHNE B CTAaTUCTHKE.
BektopHoe 3a1anne npsiMbIX U INIOCKOCTEW B IPOCTPAHCTBE.
CrnoxeHrie TapMOHHYECKUX KOJICOaHUH.

['padmyeckoe pemieHne ypaBHEHUI 1 HEPABEHCTB.
[IpaBunbHBIE ¥ TOTYTPABUILHBIE MHOTOTPAHHUKH.

. Konnueckue ceuenust 1 X NpUMEHEHUE B TEXHUKE.

10 Ilonstue nuddepenimana u ero NPUI0KEHUS.

11.Cxembl NOBTOPHBIX UCTIbITAHUN bepHyIm.

12 UccnenoBanrie ypaBHEHUN U HEPABEHCTB C APaMETPOM.

CoNoOhrwWNE
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2.4.5.1lepevyeHb y4eOHO-METOAMYECKOT0 00eCcIeYeHUsI 1JIs1 CAMOCTOSAATEIbHOM PadoThI
00y4YaoImMXCs MO AUCHUIIITHHE

Ha camoctositensHyto paboTy oOydaroniuxcs otBogutcs 106 yacoB ydeOHOro

BPEMEHH.

HaunmenoBanune
No  |paznena, TeMbl, BUsa
CPC

[Tepeuenb yueOHO-METOUIECKOTO 00ECTICUCHUST TUCITUTUINHBI 10
BBIMOJTHEHHUIO CAMOCTOSTEIHHONU paboThI

1 2

3

Beenenmue.

1. boromornos, H. B. Maremaruka : yueonuk qis CI10 / H. B.
Bboromorog, I1. . Camoitnernko. — 5 usn., nepepad. u gon. — M. :
WznarensctBo FOpaiit, 2017. — 39&. — (Cepus :
[MpodeccronansHoe obpa3zoBanue). — ISBN 978-5-534-02325-1. —
Pexxum noctyna : www.biblio-online.ru/book/C8B3E146-8416-46D
B3CA-0273570A9D94

2. bammakoB, Mapk MBanoBuu. Matemaruka [Teker| : yueOHUK 115
MCIIOJIb30BaHUS B YUeOHOM IIPOIECCe 00pa30BaTEIbHBIX YUPEKICHUN
CIIO na 6a3e ocCHOBHOTO 00I11eT0 00pa30BaHMs ¢ OTYUCHUEM
cpeanero obiero oopaszosanwus / M. . Bammakos. - 4 usf., cTep. -
Mocksa : Akagemusi, 2017. - 252. : un. - ([IpodeccuonansHOE

obpazoBanue. O0mcoOpazoBaTeabHbIe TUCHUILIHHEI). - ISBN 978-5-
44

O-

Auredpa

1. boromosos, H. B. Maremaruka : yueonuk mis CIT1O / H. B.
Boromonos, I1. 1. Camoiinenko. — 5 u3n., nepepad. u gon. — M. :
UznarenscrBo FOpaiit, 2017. — 39&. — (Cepus :
[MpodeccuonansHoe obpazoBanue). — ISBN 978-5-534-02325-1. —
Pexum noctyna : www.biblio-online.ru/book/C8B3E146-8416-46D
B3CA-0273570A9D9%4

2. bammmakoB, Mapk MBanoBuu. Matemaruka [Teket] : yueOHUK 11st
MCIOJIb30BaHUs B Y4eOHOM Mpoliecce 00pa3oBaTEeIbHbBIX YUPEKICHHHA
CIIO na 6a3e 0OCHOBHOT'O 0011IeTO 00Pa30BaHUS C MTOTYIYCHUEM
cpennero obiero oopazosanus / M. U. Bammmakos. - 4 usf., cTep. -
Mocksa : Akagemust, 2017. - 252. : . - ([IpodeccronansHOE

obpazoBanue. O0IIc00pazoBaTeabHble TUCHMILIHHEI). - ISBN 978-5-
44

O-

YpaBHeHus u
HEpPaBEeHCTBa

1. Boromornos, H. B. Maremaruka : yueonuk qis CI10 / H. B.
Bboromorog, I1. M. Camoitnenko. — 5 usn., nepepad. u gon. — M. :
UznarensctBo FOpaiit, 2017. — 39&. — (Cepus :
[MpodeccronansHoe oO6pa3zoBanue). — ISBN 978-5-534-02325-1. —
Pexxum noctyna : www.biblio-online.ru/book/C8B3E146-8416-46D
B3CA-0273570A9D94

2. bammakoB, Mapk MBanoBuu. Matemaruka [Teker| : yueOHUK 115
WCIIOJIb30BaHUS B yUeOHOM IIPOIECCe 00pa30BaTEIbHBIX YUPEKICHUN
CIIO =a 6a3e oCHOBHOTO 00I1Ier0 00pa30BaHMs ¢ OTYyUCHUEM
cpeanero obiero oopaszosanus / M. . Bammakos. - 4 usa., ctep. -
Mocksa : Akagemusi, 2017. - 252. : un. - ([IpodeccuonansHOE

obpazoBanue. O0mcoOpazoBaTeabHbIe TUCHUILIHHEI). - ISBN 978-5-
44

O-

OcHOBBI
TPUTOHOMETPHH

1. boromornos, H. B. Maremaruka : yueonuk ais CI10 / H. B.

Bboromorog, I1. M. Camoitnenko. — 5 uzn., nepepad. u gon. — M. .
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WznarenscrBo FOpaiit, 2017. — 39&. — (Cepus :
[MpodeccuonansHoe obpa3zoBanue). — ISBN 978-5-534-02325-1. —
Pexum noctyna : www.biblio-online.ru/book/C8B3E146-8416-46D
B3CA-0273570A9D9%4

2. bammmakoB, Mapk MBanoBuu. Matemaruka [Teket] : yueOHUK a1st
UCIOJIb30BaHUs B Y4eOHOM Ipoliecce 00pa3oBaTeIbHbBIX YUPEKICHHHA
CIIO nHa 6a3e 0OCHOBHOT'O 00111eTO 00pPa30BaHUS C MOTYyUCHUEM
cpeanero obiero oopazosanus / M. U. Bammaxkos. - 4 usf., ctep. -
Mocksa : Akagemust, 2017. - 252. : ui. - ([IpodeccronansHOE

obpasoBanue. O0IIC00pazoBaTeabHble TUCHUILIHHEI). - ISBN 978-5-
44

O-

DYyHKIUH, HX

1. boromornos, H. B. Maremaruka : yueonuk qis CI10 / H. B.

O-

O-

O-

CBOMCTBA M Bboromorog, I1. . Camoitnenko. — 5 usn., nepepad. u gon. — M. :

rpaguku U3narensctBo FOpaiit, 2017. — 39&. — (Cepus :
[MpodeccronansHoe obpaszoBanue). — ISBN 978-5-534-02325-1. —
Pexxum nocryna : www.biblio-online.ru/book/C8B3E146-8416-46D
B3CA-0273570A9D9%4

Hauaja 1. boromornos, H. B. Maremaruka : yueonuk qis CI10 / H. B.

MatemaTtudeckoro |boromornos, I1. U. Camoitnenko. — 5 u3a., nepepad. u gom. — M. :

aHaJaM3a U3narensctBo FOpaiit, 2017. — 39&. — (Cepus :
[MpodeccronansHoe obpa3zoBanue). — ISBN 978-5-534-02325-1. —
Pexxum noctyna : www.biblio-online.ru/book/C8B3E146-8416-46D
B3CA-0273570A9D9%4
2. bammakoB, Mapk MBanoBuu. Matemaruka [Teker| : yueOHUK 1151
WCTIOJIb30BaHUs B Y4eOHOM TIporiecce 00pa3oBaTEebHbBIX YUPEKICHHIH
CIIO =a 6a3e 0CHOBHOTO 00I1IEr0 00pa30BaHMs ¢ OTYUCHUEM
cpeanero obiero oopaszosanus / M. . Bammakos. - 4 usf., cTep. -
Mocksa : Akagemusi, 2017. - 252. : un. - ([IpodeccuonansHOE
obpasoBanue. O0meodpazoBaTeabHbIe TUCHUIUIAHEL). - ISBN 978-5-
44
1. boromosos, H. B. Maremaruka : yueonuk mis CIT1O / H. B.

Koméunaropuka, |boromornos, I1. . Camoiinenko. — 5- u3z., nepepad. u gomn. — M. :

CTATUCTHKA U W3narensctBo FOpaiit, 2017. — 39&. — (Cepus :

Teopus [MpodeccuonansHoe oopazoBanue). — ISBN 978-5-534-02325-1. —

BEPOSITHOCTEI Pexum noctymna : www.biblio-online.ru/book/C8B3E146-8416-46D
B3CA-0273570A9D9%4
1. boromosos, H. B. Maremaruka : yueonuk mis CITIO / H. B.
Boromonos, I1. 1. Camoitnenko. — 5- u3n., nepepad. u gon. — M. :
UznarenscrBo FOpaiit, 2017. — 39&. — (Cepus :
[MpodeccuonansHoe oopazoBanue). — ISBN 978-5-534-02325-1. —
Pexxum noctyna : www.biblio-online.ru/book/C8B3E146-8416-46D
B3CA-0273570A9D9%4

I'eomeTpust 2. bammakos, Mapk MBanoBud. Maremaruka [Tekct] : yueOHUK ai1st

WCIOJIb30BaHUs B yUeOHOM IpOIecce 00pa3oBaTEIbHBIX YUPEKICHUN
CIIO na 6a3e 0OCHOBHOT'O 00111eTO 00pa30BaHUS C MOTYyIYCHUEM
cpennero obiero oopazosanus / M. . Bammmakos. - 4 usf., cTep. -
Mocksa : Akagemust, 2017. - 252. : ui. - ([IpodeccronansHOE
obpazoBanue. O0IIc00pazoBaTeabHble TUCHUILIHHEI). - ISBN 978-5-

O-
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3. OBPA3OBATEJIBHBIE TEXHOJIOI'UHN

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

[locTaBneHHass 3amaya TMO3BOJSET MPEBPATUTh TPAAUIMOHHOE OOyYeHHE,
HaIlpaBJICHHOE HA HAKOIUJICHWE 3HAHWM, YMEHHI, HaBBIKOB, B IMPOLECC PA3BUTHUS
JUYHOCTH CTYACHTa, a WMEHHO BHEJIPEHHUE COBPEMEHHBIX OO0pa30BaTEIBHBIX
TEXHOJIOTUU. YXOJ OT TPAJUIMOHHOIO 3aHSATHS YEpe3 MCIOJIb30BAHUE B IPOLECCE
00y4eHMST HOBBIX TEXHOJOTHUN MO3BOJISIET YCTPAHUTh OJTHOOOpa3rue 00pa3oBaTeIbLHOM
CpeIbl U MOHOTOHHOCTh y4e€OHOTO Mpoliecca, CO3AacT YCIOBUS Ui CMEHbI BUIOB
NEeATEIbHOCTH oOydJarommxcs, MO3BOJIUT peanu3oBaTh MPUHLIUTIBI
30poBbhecOepexeHusi. PexoMeHayeTcs OCYIIeCTBIATh BBHIOOP TEXHOJOTHH B
3aBUCUMOCTH  OT  NIPEAMETHOIO  COJEpkKaHWs, LeNel  3aHsITus, ypOBHSA
MOATOTOBJIIEHHOCTH  OOy4Yarommxcs, BO3MOKHOCTH  YJOBJIETBOPEHHS  HX
00pa3oBaTesbHBIX 3aIIPOCOB U UX BO3PACTHON KATETOPHH.

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

1) TMYHOCTHO-ACSITEIbHAS TEXHOJIOTHS;

2) UrpoBasi TEXHOJIOTHSI;

3) pa3BuBaromas TeXHOJIOTHS;

4) 3mopoBbecOeperaroIias TeXHOJIOT S,

5) nHPOKOMMYHUKAIIMOHHAS] TEXHOJIOTHSI.

3.1 006pa3oBaTejibHbIE TEXHOJIOTUH NP NPOBETEHUHU JIEKIHU

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

1 2 3 4
1. Bsenenue JIN9HOCTHO-IesATeNbHAS 2
TEXHOJIOTHS;
pa3BUBAIOIIAS] TEXHOJIOTHUS
2. Tema 1.1.Pa3Butne noHATHS O YKUCIIE JINYHOCTHO-IeATENbLHAS 6
TEXHOJIOTHS,
pa3BUBAIOIIAS TEXHOJIOTHUS
3. Tema 1.2.Kophu, crenienu u orapu@Mel JInunocTHO-AEATENBHAS 8
TEXHOJIOTHS;
pa3BUBAIOIIAS] TEXHOJIOTHUS
4, Tema 2.1.YpaBHEHHs U CHCTEMBbl ypaBHEHUN JInynoCTHO-AEATENBHAS 8
TEXHOJIOTHS;
pa3BUBAIOIIAS] TEXHOJIOTHUS
5. Tema 2.2.HepaBencraa JInu"OoCTHO- eI TENbHAS 4
TEXHOJIOTHS,
pa3BUBAIOIIAS] TEXHOJIOTHUS
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0. Tema 3.1.OCHOBHBIE TOHATHS JInu"OCTHO- eI TENbHAS 2
TEXHOJIOTHS,
pa3BUBaIOIIas TEXHOJIOTHS
7. Tema 3.2 OCHOBHBIE TPUTOHOMETPUYECKHE JInynoCTHO-AEATENbHAS 4
TOXJIECTBA TEXHOJIOTHS,
pa3BHUBAONIAST TEXHOJIOTHS
8. Tema 3.3IIpeoOpazoBanust MPOCTEUIITUX JlngHOCTHO- eI TEIBHAS 4
TPUTOHOMETPUYECKHUX BBIPAKCHUIA TEXHOJIOTHS,
pa3BUBaIOIIas TEXHOJIOTHS
9. Tema 3.4.Tpuronomerpuieckue ypaBHEHUS U JInynoCTHO-AEATENbHAS 6
HEPaBEHCTBA TEXHOJIOTHS,
pa3BHUBAONIAS TEXHOJIOTHS
10. Tema 4.1 ®yaknun. CBoMCTBA HYHKIIHH. JInu"OCTHO- eI TENbHAS 6
OO6patHbie QyHKIUN TEXHOJIOTHS,
pa3BUBaIOIIas TEXHOJIOTHS
11. Tema 4.2.Creneunsle, MoKa3aTelbHBIE, JIN9HOCTHO-IeATeNbHAS 2
norapuMuUecKue U TPUTOHOMETPUUYECKUE TEXHOJIOTHS,
¢byskuu. OOpaTHBIE TPUTOHOMETPUYECKHE pa3BUBAOIIAS TEXHOJIOTHS
byHKIUHA
12. Tema 5.1.I1ocaeqoBaTenbHOCTH. JInu"OCTHO- eI TENbHAS 4
TEXHOJIOTHS,
pa3BUBalOIIas TEXHOJIOTHS
13. Tewma 5.2.TIpouszBoanHas JInu"OoCTHO- eI TENbHAS 8
TEXHOJIOTHS,
pa3BUBalOIIas TEXHOJIOTHS
14. Tema 5.3.1lepBooOpa3Has U UHTETpa JlnyHoCTHO-AEsATENbHAS 4
TEXHOJIOTHS,
pa3BHUBAOIIAS TEXHOJIOTHS
15. Tema 6.13neMeHTH KOMOMHATOPUKH JInu"OCTHO- eI TENbHAS 6
TEXHOJIOTHS,
pa3BUBaIOIIas TEXHOJIOTHS
16. Tema 6.2.37€MEHTHI TEOPHH BEPOSITHOCTEHN JlnyHoCTHO-AEsATENbHAS 4
TEXHOJIOTHS,
pa3BHUBAOIIAS TEXHOJIOTHS
17. Tema 6.3.D51eMeHTH MATEMATHYECKOMI JINYHOCTHO-IeATENRLHAS 2
CTaTHCTUKH TEXHOJIOTHS,
pa3BUBaIOIIas TEXHOJIOTHS
18. Tema 7.1KoopauHatsl 1 BEKTOPBI WNHpoxoMMyHUKaIIMOHHAS 6
TEXHOJIOTHS,
310poBbecOeperarorast
TEXHOJIOTHS
19. |Tema 7.2.1IpsiMble U IJIOCKOCTH B IPOCTPAHCTBE WNHpoxoMMyHUKaIIMOHHAS 10
TEXHOJIOTHS,
310poBbecOeperaroast
TEXHOJIOTHS
20. Tema 7.3.MHOTOTpaHHUKH NudpoxoMMyHHUKAITMOHHAS 8
TEXHOJIOTHS,
310poBhecOeperaromas
TEXHOJIOTHS

34




21.

Tema 7.4.Tena v MOBEPXHOCTH BpaIEHUS

NudoxoMmMyHHUKAITMOHHAS
TE€XHOJIOTU,
310poBhecOeperaromas
TCXHOJIOTUA

22.

Tema 7.5.13mepenus B reOMETpUHA

NudoxoMmMyHHUKAITMOHHAS
TE€XHOJIOTU,
3I0poBhecOeperaromas
TCXHOJIOTUA

3.2.006pa3oBaTe/ibHbIEe TEXHOJOTHH NIPH NPOBeIeHUN NPAKTHYECKHUX 3aHATHI

Ne

Tema 3anaTus

Buabl npuMeHseMbIx
00pazoBaTeIbHBIX
TEXHOJOTUHI

Koa.
yac

Bsenenue

JInyHOCTHO-NEesITENbHAS
TEXHOJOT U,
Pa3BUBAIOLLAS TEXHOJIOTHUS

Tema 1.1.Pa3Butue mOHATHS O YHUCIIE

JINYHOCTHO-IeATENbLHAS
TE€XHOJIOTU,
Pa3BUBAIOIIAs TEXHOJIOTHS

Tema 1.2.Kophu, crenenu u sorapupmsl

JInyHOCTHO-NEesITENbHAS
TEXHOJIOT U,
pa3BUBAIOILAS TEXHOJIOTUS

18

Tema 2.1.YpaBHeHUS U CUCTEMBI YpaBHEHUM

JINYHOCTHO-IeATENbHAS
TE€XHOJIOT U,
pa3BUBAIOIIAs TEXHOJIOTHS

Tema 2.2.HepaBeHctBa

JInyHOCTHO-NesITENbHAS
TEXHOJIOT U,
Pa3BUBAIOILAS TEXHOJIOTUS

Tema 3.1.OCHOBHEBIE ITIOHATHSA

JINYHOCTHO-IeATENbLHAS
TE€XHOJIOT U,
pa3BUBAIOIIAs TEXHOJIOTHS

Tema 3.2 OcHOBHBIE TPUTOHOMETPHUYECKHUE
TOYK/IECTBA

JInyHOCTHO-NesITENbHAS
TEXHOJIOTH,
Pa3BUBAIOLLAS TEXHOJIOTHUS

Tema 3.3I1peoOpa3zoBanus IPOCTEUIITUX
TPUTOHOMETPUYECKUX BBIPAKECHUN

JINYHOCTHO-IeATENbLHAS
TE€XHOJIOT U,
pa3BUBAIOIIAs TEXHOJIOTHS

Tema 3.4. TpuroHomeTprudeckue ypaBHEHUS U
HEPABCHCTBA

JInyHOCTHO-NEesITENbHAS
TEXHOJIOT U,
Pa3BUBAKOLLAS TEXHOJIOTUS

10.

Tema 4.1 Oynkiuu. CBoMCTBa QYyHKIIAMN.
OO6parHble HyHKIHH

JINYHOCTHO-IeATENbLHAS
TE€XHOJIOTU,
pa3BUBAIOIIAs TEXHOJIOTHS
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11. Tema 4.2.CreneHHsble, IT0Ka3aTeIbHEIE, JIMYHOCTHO-AesTeIbHAS 4
norapu(MUIECKUE U TPUTOHOMETPUUECKUE TEXHOJIOTHS;
¢bysakuu. OOpaTHBIE TPUTOHOMETPUIECKIE Pa3BUBAIOIIAS] TEXHOJIOTHUS
byHKIIIH
12. Tema 5.1.ITocmemoBaTeIbHOCTH. JIM4HOCTHO-IeATEIbHAs 4
TEXHOJIOTHS,
pa3BUBAIOIIAS TEXHOJIOTHUS
13. Tema 5.2.1IpousBogHas JIMYHOCTHO-AesTeIbHAS 6
TEXHOJIOTHS,
pa3BUBAIOIIAS TEXHOJIOTHUSA
14. Tema 5.3.1lepBooOpazHast 1 UHTETpa JInuHOCTHO-AEATENbHAS 6
TEXHOJIOTHS;
Pa3BUBAIOIIAS TEXHOJIOTHUS
15. Tema 6.121eMeHTH KOMOMHATOPHUKHU JIM4HOCTHO-IeATeIbHAs 6
TEXHOJIOTHS,
pa3BUBAIOIIAS TEXHOJIOTHUSA
16. Tema 6.2.31eMeHTHI TEOPUU BEPOSTHOCTEH JIngnoCTHO-AEATENbHAS 2
TEXHOJIOTHS;
Pa3BUBAIOIIAS TEXHOJIOTHUS
17. Tema 6.3.D1eMeHTB MAaTEMAaTHICCKOU JInaHOCTHO-IesITeNIbHAS 4
CTaTUCTHKH TEXHOJIOTHS,
pa3BUBAIOIIAS TEXHOJIOTHUSA
18. Tema 7.1KoopauHaThl 1 BEKTOPHI JIMYHOCTHO-AesTeIbHA 8
TEXHOJIOTHS;
Pa3BUBAIOIIAS TEXHOJIOTHUS
19. Tema 7.2.1IpsiMbI€ U TIJIOCKOCTH B TPOCTPAHCTBE JInuHOCTHO-EATENbHAS 10
TEXHOJIOTHS,
pa3BUBAIOIIAS TEXHOJIOTHUSA
20. Tema 7.3.MHOrOTrpaHHUKHU JIMYHOCTHO-AesTeIbHAS 6
TEXHOJIOTHS;
Pa3BUBAIOIIAS] TEXHOJIOTHUS
21. Tema 7.4.Tena v MOBEpXHOCTH BpPAIICHUS JIMYHOCTHO-eATeIbHAS 4
TEXHOJIOTHS,
pa3BUBAIOIIAS TEXHOJIOTHUSA
22. Tema 7.5.13Mepenust B reoMeTpuu JINYHOCTHO-AesTeIbHAS 4

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

4.1. MaTtepuajibHO-TeXHUYeCKasi 0a3a, He0OXoAUMAsi 1JIsl OCYIeCTBJIEHHS
00pa3oBaTeJIbHOTO MPOoLEcca MO JUCUUILIHHE

Peanmaunﬂ y‘-IG6HOI>i AUCHUIIIIMHBI OCYHICCTBIIACTCS B KaOMHeTe MaTCMAaTHUKH,

yi. {umutposa, 200,ayx. 501.

O6opynoBanne yueOHOTO KaOWHETA:
CHeIHAIM3UPOBaHHAS] MeOEIh U CUCTEMBI XpaHeHUs (I0CKa KiIacCHast, CTOJ
CTYJI YIHUTEJISA, CTOJIBI ¥ CTYJIbSl YICHHUYECKUE, IKA(BI I XpaHESHUS YICOHBIX
MIOCOOWIA, CUCTEMBI XpaHEHUS TaOJIHII U TIJIAKATOB);
TEXHHYCCKUE CpecTBa 00yueHus (paboyee MECTO YUHTEIs: KOMIIbIOTED
YUUTEsI, BUICOPOCKTOP, dKpaH, JiniieH3nonHoe I10);
JEMOHCTPAIIMOHHBIC Y4eOHO-HATIIAAHbIC TOCOOMS (KOMIUIEKThI CTCH/IOB,
KOMITJIEKTBI TaOJIUII, TOPTPETHI BHIAAIONIUXCS MAaTEMATHKOB, KOMITJICKT
UHCTPYMEHTOB KJIACCHBIX ¢ MATHUTHBIMU JIEPIKATEIISIMU);
9JIEKTPOHHBIE CpeACTBa 00yUeHHS (KOMILICKT BUACO(UIBLMOB).

4.2 TlepeyeHb HEOOXOAMMOI0 MPOrPAMMHOI0 o0ecneyeHus

1.

2.

Omnepanmonnas cucrema Microsoft Windows 10 for. Ne77-AD®/223-
®3/20170t 03.11.201 7x0opriopaTUBHAS JTUICH3WS);
[Taxer mporpamm Microsoft Office Professional Plusidr. Ne77-AD®/223-
®3/20170t 03.11.201 7x0opriopaTUBHAS JTUIICH3WS);

. AHTHBHpYCHas 3ammTa (GU3nIecKrx padounx cranmuid u cepepon: Kaspersky

Endpoint Securityins ousneca — Cranmaptaeiii Russian Edition. 1500-2499
Node 1 year Educational Renewal Licensenfpakt Ne69-AD®D/223-03 ot
11.09.2017koprnopaTuBHast JUICH3MUA);

7-zip GNULesser General Public LicenseBofoaHoe mporpaMMHOE
oOecrieueHne, He OrPaHUICHO, 0€CCPOUHO);

. Uurepuer Opay3ep Google Chromeodgcmiaraoe nporpammHoe odecriedeHue,

HE OrpaHUYCHO, OECCPOYHO);

. K-Lite Codec Pack —ynuBepcanpublii HaOOp KOIEKOB (KOIMPOBIIUKOB-

ICKOAMPOBIIMKOB) W YTHIUT Ui TIPOCMOTpa W 00pabOTKM ayamo- |
BuzeodaiioB (OecruiaTHoe mMporpaMMHOE OOeclieYeHrne, He OrPaHUYeHO,
0eccpouHo);

WinDjView — mporpamma aist mpocmotpa (aiinioB B popmare DIV u DjVu
(cBOOOTHOE TTPOrpaMMHOE OOECIIeUeHUE, He OTPaHIYEHO, OECCPOUHO);

. Foxit Reader —mpukiagnoe mporpaMMHOE oOOecCIedYeHHe IS MPOCMOTpa

AIIEKTPOHHBIX JOKyMEHTOB B cranaapre PDF (QecruiatHoe mporpamMMHoe
oOecrieueHne, He OrpaHUYCHO, 0ECCPOUHO)
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5.IIEPEYEHB OCHOBHOM u NTOMOJITHUTEJBHON YYEBHON
JUTEPATYPBI, HEOBXOJUMOM 1J1s1 OCBOEHUSI JUCLUIIJINHBI

5.1.0cHoBHasi JIUTEpPATYypA:

1. Boromounos, H. B. Maremaruka : yaeonuk mas CI1O / H. B. boromounos, IT.
N. Camoitnenko. — 5 uza., nepepad. u gon. — M. : UzparensctBo FOpaiit, 2017.
— 396 ¢c. — (Cepus : Ilpodeccronanbaoe obpazopanme). — ISBN 978-5-534-
02325-1. —Pexum noctyma . Www.biblio-online.ru/book/C8B3E146-8416-46D9-
B3CA-0273570A9D94

2. bammakoB, Mapk HMBanoBmu. Marematuka [Texct] @ y4eOHUK s
UCIIOJIb30BaHuUsl B yueOHOM Iporecce oOpazoBatenbHbix yupexaenuit CI1O na 0aze
OCHOBHOTO OOIIETr0 00pa30BaHMUs C MOJIyIeHUEM CpeiHero odmero oopasoanus / M.
U. bammakoB. - 4 usn., crep. - MockBa : Akamemums, 2017. - 253c. : wi. -
(ITpodeccronansaoe obpazoBanue. OOmeoOpa3oBarenbHble qUCHUIUIHHEL). - |SBN
978-5-44

3. bammmakoB, Mapk MBanoBuy. Matemaruka [Tekcrt] : 3agauHuk . yuyeOHOE
nocobue I MCIOJIb30BaHHUS B YUYEOHOM Ipoliecce 00pa3oBaTEIbHbBIX YUPEIKICHUIN
CIIO nHa 6a3ze oCHOBHOro 00IIEro 0Opa30BaHMsS C MOJYYEHHUEM CPEIHEro OoOIIero
oOpaszoBanus / M. . Bammakos. - 4- u3j., ctep. - MockBa : Akanemus, 2017. - 414

c. - (IIpodeccuonanpHoe obpa3oBanue. OOIIE00pa3OBaTEIbHBIC IUCIUILUIMHBI). -
ISBN 978-5-4468-5127-0 68-5988-7

5. 2 lonoiHuTEIbLHAS JIUTEPATYPA

1. baspun, U. 1. Matemaruka : yueOHuk u mpaktukym s CIIO / U. W.
baBpun. — 2 u3n., nepepad. u gon. — M. : U3parensctBo IOpaiit, 2017. — 616G,
— (Cepus : Ipodeccronanpaoe obpazoanue). — ISBN 978-5-534-04101-9. —
Pexxum  pmoctyma . www.biblio-online.ru/book/3F803EA3-2037-4108-BEB3-
6997D8AFADY9E

2. boromonos, H. B. Ilpaktuueckue 3aHsatus mno maremaruke B 2 4. Yactp 1 :
yuebHoe mocobue ais CITO / H. B. boromonos. — 11< u3n., nepepad. u gomn. — M.
. WsmarensctBOo IOpaiir, 2017. — 285c¢. — (Cepus : Ilpodeccruonanbhoe
oOpazoBanue). — ISBN 978-5-534-01899-8. —Pexum nocrtyma . www.biblio-
online.ru/book/B2077BBB-EF95-4E5F-AFE1-9AABG6EBG69A17

s npenoaasaresiei

1. 06 ob6pazoBanuu B Poccurickort denepanun: denep. 3axon ot 29.12. 2012
No 273d3 (B pen. Penepanpubix 3akoHoB 0T 07.05.2013 No 993, or 07.06.2013
No 1203, or 02.07.2013 No 17@3, ot 23.07.2013 No 2083, ot 25.11.2013 No
317-®3, or 03.02.2014 No 113, or 03.02.2014 No 1%3, or 05.05.2014 No 84-
®3, or 27.05.2014 No 1383, or 04.06.2014 No 1483, c u3M., BHECEHHBIMUA
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®enepanpabiM 3akoHOM 0T 04.06.2014 No 14%3, B pen. ot 03.07.2016¢ u3m. ot
19.12.2016.)

2. IIpuka3z Munucrepcta obpazoBanus U Hayku P® ot 31 nexabps 2015r. N
"O BHeceHMH HU3MEHEHMH B GelepaabHbId TOCYJAapCTBEHHBIH 00pa3oBaTEIbHBIN
CTaHAapT CpeIHEro oo1Iero oopa3oBaHus, YTBEPKACHHBIN MPUKa30M MUHUCTEPCTBA
obpazoBanus u Hayku Poccurickon @eneparuu ot 17 mas 2012r. N413"

3. [IpumepHass ocHOBHasi oOpa3oBaTelbHAas MPOrpaMMa CPEIHEro OOIIero
oOpazoBaHusi, oj00peHHas pelleHrueM ¢eaepaabHoro  y4eOHO-METOIUYECKOro
0o0BeIMHEHHUS 110 001eMy 00pazoBanuto (mpotokoi ot 28 uions 2016r. No 2/16s).

5.3.Ilepuoguyeckue U3IaHMS:

1. XKypnan MaTematuka B IIKOJIE

2.2nextpoHHas oubauoteka "M3garensckoro noma "'I'pebeHHUKOB"
(www.grebennikon.r)

3 Basel nanasix komnaauu «Mct Bero» (http://dlib.eastview.com

5.4.Tlepeuenn pecypcoB MHGOPMAIMOHHO-TEIEKOMMYHUKAIIMOHHOM CETH
«MHTepHEeT», HeOOXOMMBbIX JIJISI 0CBOCHHS TUCHUTLTHHBI

1. MunuctepctBo oOpazoBanusi u Hayku Poccuiickoit  ®enepanuu
(http:/MunoOprayku.pd/);

2. ®epepanbhbiii mopTan "Poccuiickoe oopasosanue” (http://www.edu.ruy,

3. MHudopmanmonnas cuctema "EnnHoe OKHO JocTyna K oOpa3oBaTeIbHBIM
pecypcam” (http://window.edu.ry/

4. Epunas  komwlekuus ~— nuQpoBBIX  00pa3oBaTENbHBIX  PECYPCOB
(http://school-collection.edu.ny/

5. ®epepanpHBIi IIEHTp WHGOPMAIMOHHO-00PA30BATEIBHBIX PECYpPCOB
(http://fcior.edu.ruy,

6. OoOpa3zoBarenbublii mopran "Yueba" (http://www.ucheba.cony

7. Ilpoekt I'ocynapcTBEHHOrO HMHCTUTYTa pycckoro sizbika umeHu A.C.
[Tymxkuna "O6pa3oanue Ha pycckom” (https://pushkininstitute.riy/

8. Hayunas snekrponnas o6udimoteka (HOB) (http://www.elibrary.ry;

9. HammonanwsHas 3nekTponHas oubimoteka (http://H36.pd/);

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

11. CnpaBouHO-MH(POPMAITMOHHBIH noprail "Pycckuii S3BIK
(http://gramota.ry/

12. Cnyx6a TemaTnyeckux TOJKOBBIX ciaoBapei (http://www.qglossary.ryf

13. Cnoapu u sunuknoneaunu (http://dic.academic.ry

14. Koncynprant Ilmtoc - cmpaBo4Has mpaBoBas cucrteMa (IOCTYyI TIO
JIOKAJIbHOM CeTH)
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6. METOAUWYECKUE YKA3AHUA JIJISI OBYUYAIOUIUXCA ITO
OCBOEHMIO JUCIHUIIJINHbI

JIMcIUIUIMHA PETyCMaTPUBACT JICKIIMOHHBIC U TIPAKTUYCCKUE 3aHATHSI.

YcnenHoe u3ydeHue Kypca TpeOyeT MOoCeeH s JICKIMi, aKTUBHOW pabOThI Ha
NPAaKTUYCCKUX 3aHATUAX, BBIOJHCHHE BCEX YYEOHBIX 3aJlaHUs MPEroaaBaTeis,
03HAKOMJICHHE C OCHOBHOM U JIOTIOJTHUTEIBHOM JTUTEPATypOil.

Bo Bpemsi JieKIMM CTYIEHT JIOJIKEH BECTH KOHCIICKT.

Pabora ¢ KOHCIIEKTOM JIEKIIMH MPEANOaraeT MPoCMOTpP KOHCIIEKTa B TOT KE
JeHb Tocie 3aHATHH. [Ipw 3TOM HEOOXOIMMO IMOMETHTh MaTephalbl KOHCIICKTa,
KOTOpBIC BBI3BIBAIOT 3aTPYJAHCHUS IS TOHMMaHWsA. [Ipu 3TOM OOydJaroIuiics
JOJDKCH CTapaThCsl HAWTH OTBETHI HA 3aTPyAHUTEIBHBIC BOIPOCHI, HCIIOIB3YSI
PEKOMEHAYEMYIO JTUTeparypy. Eciu eMy caMOCTOSITENIbHO HE yIaloch pa3o0opaThes B
Marepuale, Heo0X0auMo CHOPMYITHPOBATH BOIPOCHI M OOPATUTHCS 3a IMOMOUIBIO K
NPEeIo/IaBaTelI0 Ha KOHCY/IbTAUU WU OJIMKaKIIeH JISKIUH.

OOyuaroriemMycsi HeOOXOAMMO PETYJISPHO OTBOAMTH BPEMS JUIS TOBTOPEHHUSI
NPOMIEHHOr0 Marepuasa, MpOBepsisi CBOM 3HAHWS, YMEHHUS M HAaBBIKUM IIO
KOHTPOJILHBIM BOITPOCAM.

IIpakTHyecKkHe 3aHATHUS COCTABJISIOT BaXHYI 4YacTh MNPOPECCHOHATBHON
HOJTrOTOBKH CTYJIeHTOB. OCHOBHAasl 1IeJib MPOBEACHUS NPAKTUYCCKUX 3aHATHA —
(dopMHpOBaHHE Yy CTYICHTOB AHAJIUTHYECKOTO, TBOPYECKOTO MBINUICHUS IyTeM
IPHOOPETEHUS IPAKTHYECKUX HABBIKOB.

MeToaudeckue yKka3aHusl K IPAaKTHISCKUM 3aHATHSAM 0 JTUCITUILTNHE HapsTy C
paboueit mporpaMMoi U rpadukoM y4eOHOTO MPOIECCa OTHOCITCS K METOINYECKUM
JOKYMEHTaM, OIPEISIISIOIINM yPOBEHb OPraHU3aliy M KadecTBa 00pa30BaTeILHOTO
npoiiecca.

[Tpy MOATOTOBKE K MPAKTHYECKHM 3aHATHAM HEOOXOIAMMO MPOCMOTPETH
KOHCIICKTBI JICKIIMA U METOJIUYECKHE YKa3aHWs, PEKOMEHJIOBAHHYIO JIUTEPATypy IO
JIAHHOM TeMe; MOATOTOBUTHCS K OTBETY HAa KOHTPOJIbHBIC BOIIPOCHI.

B xone BBINOSHEHHS WHAMBHIYaIbHOTO 3aJaHHs IMPAKTHYECKOTO 3aHSATHUS
CTYZICHT TOTOBUT OTYeT O paboTe. B oTueT 3aHOCATCS pe3yJabTaThl BBITOJHCHHUS
KaXJI0ro NyHKTa 3amaHus (rpaduku, TaOJUIBI, pacueThl, OTBEThHI Ha BOIPOCHI
NYHKTOB 3aJIaHusi, PEHICHHE MPUMEPOB M 3a7ad | T.M.). 32 10 MUH 10 OKOHYAHHS
3aHATHUS TIPENojaBaTesib MPOBEPSET O00OBEM BBIMOJIHEHHOW HAa 3aHATHH PabOThI U
OTMEYaeT Pe3yJIbTaT B paboueM KypHale.

OcTaBimecss HEBBITIOJHEHHBIMHA ITYHKTHI 3aJaHHs] TPAKTHYECKOTO 3aHATHS
CTYACHT 00s13aH JI0/IeNaTh CAMOCTOSTEIBHO.

[Tocrme mpoBepkHM OTYETa MPETOJaBATEIb MOXET IPOBOJUTH YCTHBINM WIH
IMUCBbMEHHBIA  ONPOC  CTYACHTOB JUII KOHTPOJS YCBOCHHS HWMH OCHOBHBIX
TEOPETUICCKHUX M MPAKTUYCCKUX 3HAHUH IO TeMe 3aHATHS (CTYICHTHI TOJDKHBI 3HATH
CMBIC]T TOJIYYEHHBIX UMM PE3yJIbTAaTOB M OTBETHl Ha KOHTPOJBbHBIE BOMPOCHI). o
pe3yabTaTaM MPOBEPKH OTYETa W ONPOCA BBHICTABIIACTCS OILICHKA 3a MPAKTUYECKOES
3aHSATHE.

CamocrositenbHas padota cryneHToB (CPC) mo QucHMILIMHE UTpaeT BaXKHYFO
POJIb B X0JIE BCETO y4eOHOTO mporiecca.
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7.OHEHOYHBIE CPEJACTBA JJId KOHTPOJIA YCIIEBAEMOCTH

7.1.TIlacnopT ¢oHIA OLIEHOYHBIX CPEACTB

OueHoYHBIE  CpencTBA  MOpPEeAHA3HAYEHbl JUISI  KOHTPOJISI W OLICHKH
00pa3oBaTeNbHBIX JOCTIKEHUN OOyYaromuXxcsi, OCBOUBIIMX IMPOrpamMMy Yy4eOHOM
JTACUUTUIUHBI.

@OHJI OLIEHOYHBIX CPEICTB BKJIKOYAECT KOHTPOJBHBIE MaTepHaNbl IS
MpOBEJECHUS]  TeKyllero KOHTpoJass B  ¢dopmMe MNpoBepodHbIE  pabOTHI,
CaMOCTOSITEJIbHBIE Pa0OThl M  KOHTPOJIbHBIE PabOThl U MPOMEKYTOYHOM
arrecrtanuu B (hopme 3a4eTa M IK3aMEHa.

eau u 3axa4u GOHI0B OLIECHOYHBIX CPEACTB

@OoHABl OLEHOYHBIX CPENCTB CO3JAIOTCA IS aTTECTallMd O0yJaroumxcs C
LENbI0 OLEHKM MX MEPCOHANBHBIX JIOCTH)KEHUH MOATalHbIM TPEOOBAaHUAM
cootBercTBymoel [IIICC3 u npencraBisieT coO0l COBOKYITHOCTh KOHTPOJIUPYIOLINX
MaTepUasoB, MO3BOJSIIOIIMX OLEHUTh YMEHMs, 3HAHUS, NPAKTHUUECKUH OIBIT U
OCBOEHHBIE KOMITETEHITHH.

@DoHABl OLIEHOYHBIX CPEICTB MO3BOJSIOT YCTAHOBUTH COOTBETCTBHE YPOBHS
MOATOTOBKM CTYyAEHTa Ha KaXJOM OJTarne oOydeHuss TpeOoBaHUAM pabodeit
nporpaMMbl  y4yeOHOW JHUCHUIUIMHBI, pabodeil mporpamMmbl MpoheCCHOHATBLHOTO
MOJyJIs, IpOrpaMMaM MPAKTHK, MPOrpaMMe roCyJapCTBEHHOM UTOTOBOM aTTecTalll .
3anagamu (POHIOB OIICHOYHBIX CPEACTB SIBIISIOTCS

—KOHTPOJb U  YOpPaBJIEHUE TMPOLIECCOM  MPUOOPETEHUs  CTyAEHTaMu
HEOOXOUMBIX 3HAaHUHN U YMEHHUH, OIpeeIEHHBIX (benepanbHbIMU
rocyJ1apCTBEHHbIMU OOpazoBaTenbHbIMU cTaHaapTamu CIIO no coorBercTByMOIIEH
CHEIUAJIbHOCTH;

—KOHTPOJIb M yIpaBiieHUue AocTuxeHueM nenei peanusaiuu [ITICC3 CIIO,
OMpeAeNeHHbIX B BHAE Habopa o0OmUX H NPOPECCHOHATBHBIX KOMIETCHIINN
BBIMTYCKHHUKOB;

—obecreyeHrne COOTBETCTBHs Pe3ylbTaTOB OOy4YeHHs 3adadaMm Oymayiieit
po(heCcCUOHATILHOM e TENIbHOCTH BBIITYCKHHKA.

7.2. Kputepuu OUeHKHU 3HAHU I

O1neHKa MUCbMEHHBIX KOHTPOJIbHBIX Pa00T 00y4alomuxcs Mo MaTeMaTHKe:

OTBeT OLICHUBAETCS OMMEmMKOU «5», eclIu.

— paboTa BBITTOJIHEHA MTOJTHOCTHIO;

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

— B pENICHHH HET MaTeMaTHYEeCKUX OMMMOOK (BO3MOXKHA OJHA HETOYHOCTD,
OTIMCKA, KOTOpasi HE SBISETCS CJEACTBHEM HE3HAHWS WM HEMIOHUMAHHS Y4eOHOTO
MaTepuaa).

Ommemra «4» CTaBUTCS B CICTYIONINX CIydasx:
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— paboTa BBIMOJHEHA TIOJHOCTHIO, HO OOOCHOBAaHWS IIIArOB PEUICHUS
HepocTaTOuHbl  (ecii  yMeHHe OOOCHOBBIBATh  PACCYKICHHS HE  SIBIISIIOCH
CIEIIHATEHBIM 00BEKTOM TIPOBEPKH);

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

Ommemka «3» CTaBUTCH, €CJIIN.

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

Ommemka «2» cTaBUTCH, €CJIIN.

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

OuneHkKa yCTHBIX OTBETOB 00y4YAIOIIUXCH 110 MATEeMATHKE:

OTBeT OIICHUBACTCS OMMEmMKOU «5», €CJU CTYJCHT:

— TMOJHO PacKpbUl COAEp)KaHWE Marepuaia B o0ObeMe, MPEeIyCMOTPEHHOM
MpOrpamMMON;

— U3J0XKWJI  Marepuall  TI'PaMOTHBIM  SI3BIKOM,  TOYHO  HCIOJIb3Ys
MaTeMaTUYECKYH0 TEPMHUHOJOTHI0O M CUMBOJIUKY, B OIPEAEICHHON JIOTHYECKOMN
MOCJE0BaTENbHOCTH,

— TMPaBWIBGHO BBIMIOJHWI PHUCYHKH, YEPTEXKH, TpapuKH, COIYTCTBYIOITUE
OTBETY;

— TMOKazaJl yMEHHE WJUIIOCTPUPOBATH TEOPUI0 KOHKPETHBIMU MPUMEpaMu,
IIPUMEHSTH €€ B HOBOW CUTYallMU IIPU BBIIIOJIHEHUH MTPAKTUYECKOTO 3aJaHNs;

— MOPOJEMOHCTPUPOBAT 3HAHUE TEOPUU PAHEE H3YUECHHBIX COMYTCTBYIOLIUX
TeM, CHOPMHUPOBAHHOCTh M YCTOMYMBOCTb MCMOJIB3YEMBIX IMPU OTBETE YMEHHH H
HAaBBIKOB,;

— OTBEYaJl CAMOCTOATEIbHO, 6€3 HABOIAIINX BOMPOCOB MPENOIaBaATENS;

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

OTBET OLICHUBACTCS OmMMemKou <«4», eciau YJIOBJIECTBOPSIET B OCHOBHOM
TpeOOBAHMIM Ha OLIEHKY «5»,HO MPU ITOM UMEET OJNH U3 HEAOCTATKOB:

— B UBJOXKEHUM JIONYyIIeHbl HeOoJblIMe MpoOenbl, HE HCKa3uBIlEe
MaTEMaTUYECKOE COJIEpKAaHUE OTBETA;

— JIONYUIEHBI OJIMH — JIBA HEJOYETA MPHU OCBEILICHUU OCHOBHOTO COAECPIKAHUS
OTBETA, UCTIPABJICHHBIE MOCIIEC 3aMEUYaHusl MPENo/IaBaTes;

— JIOmyIleHbl omuOka win Ooyiee JIByX HEJIOYETOB MPU  OCBEIIECHUU
BTOPOCTENEHHBIX BONPOCOB WJIM B BBIKIAJKaX, JEIKO HCIPABICHHBIE MOCIE
3aMevyaHus MPernoJaBaTes.

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

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

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

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

OmmemKa «2» CTaBUTCS B CIEIYIONINX CITyJasX:

— HEe PacCKpHITO OCHOBHOE COJIEpKaHNE YUeOHOTO MaTepHaa;

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

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

O0mas k1accupukanus oMUOOK:

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

1. I'pyObIMH CUHUTAIOTCH OLIUOKH:

— HE3HAHWE OINPENEIICHNUS] OCHOBHBIX NMOHSATHN, 3aKOHOB, MpPaBUJl, OCHOBHBIX
MOJIOKEHUN TeopuHu, He3HaHHe (OpMyJi, OOIIETPUHATHIX CHUMBOJIOB O00O3HAUYECHHI
BEJIMYMH, €IMHULl UX U3MEPEHUS,

— HE3HAHWE HAaUMEHOBAHUW €IMHUIL] U3MEPEHUS;

— HEYMEHHUE BBIJCJIUTH B OTBETE IVIABHOE;

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

— HEYMEHHUE JIeaTh BBIBOJIBI K 0000IIECHUS;

— HEyMEHHE YUTaTh U CTPOUTH rPpauKHy;

— HEYMEHUue N0JIb30BAThCS MEPBOMCTOYHUKAMU, y4eOHUKOM U
CIIpaBOYHHUKAMU,;

— TOTeps KOPHS UM COXPAHEHHE OCTOPOHHETO KOPHS,

— oTOpaceiBaHuEe 0€3 0OBSICHEHUI OJTHOTO U3 HUX,

— PpaBHO3HAYHbIE UM OILIHUOKH;

— BBIYUCJIUTENbHbIC OIUOKH, €CJTU OHU HE ABJISIIOTCS OMUCKOM;

— JIOTUYECKHE OITHOKHU.

2. K HerpyObIM o1mOKaM cjieyeT OTHECTH:
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— HETOYHOCTHh (POPMYJIIMPOBOK, OMPEEICHUMN, TIOHITHI, TEOPH, BhI3BAHHAS
HEMOJIHOTOM OXBaTa OCHOBHBIX MPU3HAKOB OMPEICIIEMOI0 MOHATUS WM 3aMEHOU
OJHOTO - IBYX W3 3TUX IIPU3HAKOB BTOPOCTENICHHBIMU;

— HETOYHOCTh rpaduka;

— HEpalMOHAJIbHBIN

MECTOJ

pelIeHus

3aJa4un

01051

HEOOCTAaTOYHO

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

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

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

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

7.3.01eHOYHbIE CPeICTBA ISl MPOBeIeHUsI TEKYIlel aTTecTalun

Texkymuii KOHTPOIb MOKET MPOBOJUTHCA B popMe:

— (poHTaNBHBINA ONPOC
— HWHAUBUIYaJIbHBIA YCTHBIN ONPOC

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

— 3ammra pedepara

— 3alluTa BBIIIOJITHCHHOI'O 3aJaHusd,

— paspaboTka npobyieMsl Kypca (Iokian).

OrneHMBaHUE MPU TEKYIIECH aTTECTaAIUN

®opmMma Brazenns JInuneie IIpumepsl
arrecTany | 3HaHUA VYmMmenus (HaBbixn) KayecTBa OIICHOYHBIX
51 CTYJICHTa CpEJICTB
VYcTHEBIN KonTpons OrneHka OrneHka OneHKa 3amaun K
OIIpOC 110 3HaHUM 1O YMEHUSA HaBBIKOB CIIOCOOHOCTH KOHTPOJILHO
TEMaM OTIPENICTICHHBIM | pa3audaTh paboThl ¢ OTIEPAaTUBHO U it pabore
npobiaemam KOHKDPETHEIE JATEPATYPHBL | KAYECTBEHHO BOIIPOCEHI
MTOHATHS MM OoTBeYaTh Ha MPUIArarTCcsa
NUCTOYHUKAMU ITIOCTABJICHHBIC
BOITPOCHI
Pedepar Kontposnb Ouenka Ouenka Ouenka Tembl
(moxmam) 3HAaHUH IO YMEHUS HaBBIKOB CITOCOOHOCTH K pedepaToB
OIIPEAEIIEHHBIM | pa3nyaTh paboTsI ¢ caMocTosTeNbHO | (IOKIIa0B)
npobaemMam KOHKPETHBIC JUTEpaTypHBI | i paboTte u HPUIArarTCs
TIIOHATUA MU aHaJm3y
HUCTOYHHKAMHU | JTUTEPATYPHBIX
NCTOYHUKOB
KonTpons OrneHka OrneHka OneHKa KonTposba
KoHnTposnb | 3HaHuA YMEHUS HaBBIKOB CIIOCOOHOCTH bIe PabOTHI
MpujIarar0Tca

44




Has padoTa | TEOPETHYECKUX | paboTaTh C paboThl ¢ OTIEPAaTUBHO U
OCHOB MaTeMaTHYECK | MAaTEeMaTUYeCK | KaueCTBEHHO
MaTeMaTHKH. UM aIllapaToM | UM aIapaToM | pemarhb

TUISE MMOCTABIICHHBIC

obecrieueHHs Ha MPaKTUIECKUX

peuieHus paborax 3amaumn

NPaKTUICCKUX "

3amad. apryMEeHTHPOBAT
b Pe3yNIbTaThl

IIpumepHbIe TeCTOBBIE 3aJaHUS. HE PEIYCMOTPEHBI.

IIpumepHbIe BONPOCHI JJI1 YCTHOIO ONMpPoca:

1 latiTe onpeaesieHe KOMILIEKCHOTO YUCIIa.

2 Jlaiite onpeneaeHne MHUMOM € MHUIIbI

3.HazoBuTte HaTypanbpHbIC YUCIA.

4 Ha3oBute palioHaJIbHbIE YUCIa

5.HazoBuTte cTreneHr MHUMOW €TMHUIIBI

6.Kakne koMIIeKCHBIC YMCIIa Ha3bIBAIOTCS PAaBHBIMU

7 Kakre KOMIUTEKCHBIC YHMCIIa Ha3bIBAIOTCS COMPSKCHHBIMU.

8.Kakne koMIIeKCHBIC YHMCIIa Ha3bIBAIOTCS MTPOTUBOIIOIOKHBIMHU

9.Kak n300paxxaroTcs KOMIUJIEKCHBIE YHCIIa TEOMETPUIECKU

10 /laiiTe onpeneneHrue MOyl KOMIUIEKCHOTO YHCIIA.

11 Kak HaiiTh apryMeHTbl KOMIUJIEKCHOTO YK CJIa

12 Ilepeuncnaute GopMBbI 3aIMUCH KOMILIEKCHBIX YHCET

13Kak BBIMOIHATH ACHUCTBUS HAJ] KOMIUJIEKCHBIMU YHCIIaMU B alreOpandeckomn

dbopwme.

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

VX JAWUTE OTBET

15Yemy paBHBI KOPHHU KBaJIPaTHOTO YPAaBHEHUS C OTPUIIATEILHBIM

JTUCKPUMHUHAHTOM.

16 Jlaiite onpeneneHne KOMIIJIEKCHOTO YHCIIA.

17 3anucath cBOKCTBA CTENEHU C TPOU3BOJIBHBIM [TOKA3ATEIIEM.

18 YUro HaszsiBaeTcs gorapumMoM ¢ mMpOU3BOJILHBIM OCHOBAaHHEM ?

19 3anucars 0OCHOBHOE JIOTapU(PMUIECKOE TOKIECTBO.

20 IToctpouTts rpaduk nokazaTeabHON (GYHKIIMK ¢ OCHOBaHUEM OoJibiie 1.

21 Yo Ha3bIBaeTcs JJorapupMUpOBAHUEM ?

22 YT0 Ha3bIBAIOT HATYPAJIbHBIM JIOTapuhMOM?

23 3anucarh hopmysy mepexojia OT OJJHOTO OCHOBAHUS K APYromy?

24 HazoBure popmynsl Kpamepa.

25I1epeuncnure METOIbI PEIICHUS CUCTEM JTUHEHHBIX YPABHEHUN C IBYMSI

HEU3BECTHBIMHU.

26 Ilepeuncnure METOABI PELICHUS] CUCTEM JTMHEHHBIX YPaBHEHUN C TpeMs

HEW3BECTHBIMHU.

27 HazoBuTe CBOWCTBA OMPEACIUTEIS.

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

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

31 Yo Ha3wIBaeTcs GpyHKIMEH 0OpaTHON JaHHON ?

32 JlaTh onpeenieHue CI0KHONU (PYHKIIUH.

33 IlpuBecTu mpuMepsl 0OpaTUMBIX (HYHKITUH.

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

36 KakoBbl ocoO0eHHOCTH TpadUKOB MPsIMOiA U 0OpaTHON PYHKITH?

370t yero 3aBUCUT 00JIaCTh OMPECICHHUS CIOKHONU QYHKIUU?

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

40To moka3pIiBaeT NPOM3BOAHAS (PYHKIIHSA B TOUKE?

41 KakoB reoOMeTpUUECKUNA CMBICT MPOU3BOIHOMN ?

42 KakoB (hU3UYECKHUI CMBICI MPOU3BOIHOM?

43 Kakue cBOMCTBa MPOU3BOIHOM Bl 3HaeTE?

44 ITo xakuMm GopMyliaM BBIUYUCISIOTCS IPOU3BOAHBIE TPUTOHOMETPUIECKUX
byHKIUN?

45I1o kakum GhopmyJiaM BEIYUCIISIIOTCS IPOU3BOIHBIE CTEIIEHHONW (PYHKIIUN?
46 Ilo kakum GhopMyJiaM BEIYUCIISIOTCS TIPOU3BOIHBIE TTOKAa3aTeIbHON (DYHKIIUN?
47 Ilo kakum GhopMyJiaM BEIYUCIISIIOTCS] IPOU3BOIHBIE JIorapuMudeckon QyHKIUn?
48 Kak BBIYHCIIAIOTCS MTPOU3BOIHBIC CIOXKHONU QYHKIIUU?

49 Yto Ha3biBaeTcs auddepennanom GyHKIUN?

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

53Kakas ¢yHKIHS Ha3bIBA€TCS MOHOTOHHO BO3pacTAIONIEH?

54 Kakas ¢hyHKIUS Ha3bIBA€TCSI MOHOTOHHO yOBIBAIOIIESH ?

55 Kak uccienoBatrs GyHKIIMIO HA MOHOTOHHOCTD?

56 Kakue Touku Ha3bIBAIOTCS KPUTHUECKUMU ?

57 Yto Takoe 3KkcTpeMyM (QYHKIIUN?

58 Kak uccienoBats GyHKIIMIO Ha SKCTPEMYM IO IEPBOMY IIPaBUITY ?

59 Kak uccnenoBars GyHKIHIO, YTOOBI TOCTPOUTH €€ Tpaduk?

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

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

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

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

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

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

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

72 Yt0 Ha3bIBAaETCSI BEKTOPOM B MPOCTPAHCTBE?

73 Kakue ObIBatOT BEKTOPHI B MPOCTPAHCTBE?

74 Yemy paBeH yroji MexIy BEKTOPaMU?

75Yemy paBHa JyiMHa BEKTOpa?

76Hemy paBHO CKasIpHOE TTPOU3BEIECHUE BEKTOPOB?

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

80 CrnencTBus U3 aKkCHOM.

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

83 Ilpu3Hak mapamieaIbHOCTH MPSIMOK U TIIOCKOCTH.

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

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

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

91 .Yron mexay AByMs TUIOCKOCTSIMH.

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

94 Yto Ha3bIBaeTCSI MHOTOTPAHHUKOM ?

95 IIpuBeauTe mpuMepbl MHOTOTPAHHUKOB?

96 Yto Ha3bIBaeTCs TEIOM BpalleHUs ?

97 IlpuBeauTe mpuUMEpPHI TEJI BPAILICHHUS.

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

1. Brruucnure:
2 1

a) 5—(27)3:(8)3;
6) 23/9-3324;

) 20373
B) 357
r) 2-logs 10 — log: 4;
Il) 3210g3 5;
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1 1
e) Zlogzg—logzg

log, 256
2. YOpocTUTe BBIpAKECHUE!

7
8k3kZ Y/a?2
a) 5 6) %/a—s '

k 2
3.BeImonHuTe 1eiCcTBU:

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

1. Beruucaure:
2

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

B) /36 - 24 - 54;

r) 2-logs; 6 —logs 4;

I[) 4310g4, 3;

e) 1110g2 4+logq4 2

2. Ynopocrture BLIpa)KCHI/IC'

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

3.Brinonnure geiicTBus.

log,s 5 + Toga 15

IIpuMepHbIe MPaAaKTHYECKHE 32aHUA.
3aganue 1:

Bapuant Ne 1

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

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

E; 0) V2n13 - V/8n3,

17
10g13 17 - 10g13 E

Bapuant Neo 2

1. Beruucnure:

2 1
a) 3-83 — (82)3;

3,120_
6)0,5" |0
B) V16 - V4 — 2327,

r) loggs 6 —logg 5 12;

) logs 8 .
logs 2

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

3. BrinosiHuTE I€HCTBUS.

17
10g13 17 - 10g13 E

3ananme 2:
Bapuant Ne 1
BrrarcnuTh npesensr:

. 3x%-17x+10 . 5-Xx A1+ Z22 -1 2x3 + x+1
1. lim———. 2IMm——— . 3lim ——— . In_————
x5 3x? —16x+5 x-53-42x-1 23 3z e 3T+ X+

2x? -5x—-3

5. Beruncnuts npeaen yakouu lim ———
peteit KL x-% 3x* —4x —15

IpUX, =3 U X, =0,

Bapuant Ne 2
BrrarcnuTe npesensr:

1imPEoTX+3 X miVi=X g BX XX
Cx13x% -2x-1° -0 \B+x—3-x -0 x? T e x4 -8x°+1
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4x? =Tx-2

o —x—6 npux, =0 1 X, =00,

5. Beruucnuts npenen Gyukiuu lim
X=X

IIpumepHbIe caMOCTOATEIbHbIE PA0OTHI

Paoora 1:
Bapuant Ne 1
1. Beruucaure:

71 71 71
2tg(>) Qtg = +cos—
) 295 o5

. 3T
COSIT— Zsm7

cos’ 336’ —cos’ 156’ +tg100f [ig350° tg?18’
tg272° + ctg®162 2
3n 3n .

. 3 7
B) sin(@ - fB),ecucosa == COSB=-—, —<a<2mu m<B <=,
) sin(a - B),ecnu 5 0 2 B<=

6)

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

tg150 sin200
cos320 ctgl40
3. Boluncinre 3HaueHHE OCTAILHBIX TPUTOHOMETPUYECKHX (YHKIMH yria d,

€ClIn ctgazg )41 77'<a'<37n.

2. OnpenenuTte 3HaK BBIPAXKECHUS:

. 5,37
sin (7+a) sin’ (-a)

. =1,
2

4. JlokaXuTe TOXIECTBO:

5. Yopocture: sin(a - 27m) E(tos%—a)ﬂg(n—a) ﬂg(37n+a)+cosz(g—a).

Bapuant Ne 2
1. Bemuucnure:
_ sin” x-3cos’ X
a) y
37n

~ 2sin? x +Cos2 X
., 13nm Ain 22n )
0) sin(-==) +cos +t -ctg(z—/>);
) (6) \3)9(3) 9(4)

, ECIIN tgX = 3;

B) tg(a + [),eciu ctga =§, O<a<g;

a 3 3n
r) COS e COST == 7<a<2n.
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sin145 ctg250¢°
c0s315°tg200°

3. Beruucnoure 3HaY€HHWE OCTAIBHBIX TPUTOHOMETpUUYECKHX (GYHKIUNA yria O,

2. OnpenenuTte 3HaK BBIPAXKECHUS:

4 n
€ClIM CoSa =—— U —<a <TT.
5 2
4. JlokaxuTe TOXAECTBO: tga [tgB + (tga +tgp) [ctg(a + B) =1.
5. Ynpocrture: COS(%) []:os(%) - sin(g) Bl;in(%) :

Pabora 2:
. o= 8.  (tg¥)'=
2. (x7)= . (ctgy'=
B wactnoctu, X = 10°.  (arcsinx)’' =
(X%) = 11°. (arccox)’' =
(X3)r - 12°. (arCth)' =
arcctgy’ =
' ITPABUIIA JUODPEPEHIIMPOBAHIMA
(1) = 14, (u+v)'=
X
3°, (kx+b)' = 15, (u-v)'=
L. (@) = 16°.  (w)' =
B wactrOCTH, (€)' = 17. (cu)' =
5. (log, x)' = I N
B yvactHocTH, (Inx)"= (Vj -
(lgx)' = (lj _
B gactHOCTH, v .
6°. (sinx)' = ITPOU3BOJJIHAS CJIOXXKHOU ©®YHKIIUA
7. (cosx)' = 19,  f(g(X) =
Pabora 3:
3anucaTh TaOJUYHBIE HHTETPAJIBL
1°. dex =
2°. J' X dx = B uacTtHOCTH, j dx =
NN LA
' X
4°, J'axdx = B yactHOCTH, I e dx=
5°. Icosxdx =
6°. Isinxdxz
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7.
8°.

9.

10°.
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ISqaCTHOCTH,j

dx
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7.40ueHoYHbIE CPeCTBA /sl MPOBeAeHHs MPOMEKYTOUHOM aTTecTAlluN

HpOMC)KYTO"IHa}I arrecrauusa

. JInunsble IIpumepsl
®dopma [IpakTrueckuii
D 3HaHuA YMeHus ombiT (BaeTs) KauecTBa OLICHOYHBIX
CTYyJICHTa CpEJICTB
Huddepen | Kontpoas Orenka Orenka Ornenka Kontponbhas
LUUPOBAHHBI | 3HAHUS YMEHHUS pelaTh | HABBIKOB criocobHoCcTH | pabota
i 3auer (B | OCHOBHBIX TUIIOBBIE JIOTUYECKOTO rPaMOTHO W | NPUJIAraeTcs
BHJIE onpenereHul, | 3aaauu B | MBILUICHUSI TIPH | YETKO
KOHTPOJbH | TEOpEM, o0nactu pellleHrny 3ajJay | u3ararb
oii paboThl) | hopmyi, npodeccronans | B obnactu | MaTepuan B
MpaBWwJ U Tp. | HOU npodeccuoHanb | TUCbMEHHOM
B MaT€MAaTHKE | IEATEIbHOCTU. | HOU BUJIE
OrneHKka NEeITENbHOCTHU
yMEHUS
MOHUMATh u
YMETh
MPUMEHITh Ha
MpaKTUKE
TEOPETUYECKUI
Marepuanl
DK3aMeH KonTposs I'pamoTHO Ouenka Bonpocet  u
3HaHUS W3J1araTh CIIOCOOHOCTH | OHMIICTHI
OCHOBHBIX TEOPETUYECKUI rPaMOTHO M | MPUJIAraloTcs
ONpENEICHUH, | MaTepuan u YETKO
TEOpeM, yMeJo u3Jarath Xon
dbopmy, MPUMEHSATH €ro peuieHus
OpaBWwJI W Tp. | P pEUICHUH 3a1a4 B
B MAaT€MAaTHKE | MPAKTUYECKUX obnactu
3a1a4 npodeccruona
JIbHOU
JEeSITEIIbHOCT
u
apryMeHTHpPO
BaTh
pe3yNbTaThI

7.4.11IpumepHbie BONPOCHI /1Jisl MPOBEIeHUSI MPOMEKYTOUHOM aTTeCTALMHU:

1. Ilensle m paumoHasnbHble uuciaa. JlelicTBUTenbHBIE 4Mcaa. AOCONIOTHAs U
OTHOCHUTEBHAS IMOTPELTHOCTH.

2.  KopHu u cTenenu, ux CBONCTBA.

3. Jlorapudm: onpenenenue u cpoiicta. Buasl norapudmos. [Ipasuna aeiictuii
¢ norapupmMamu.

4.  Jlorapupmuueckue ypaBHEHHUS U HepaBeHCTBA. CIIOCOOBI peLIeHMs .

5.  lloka3arenbHble ypaBHEHUS U HepaBeHCTBA. CIOCOOBI pelIeHMs.
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6. Pannannasg mepa yria. COOTHOIIEHHS MEXIY TPaayCHOW U palMaHHON MepamMu
yria. CUHyC, KOCUHYC, TAHI'€HC, KOTAHT€HC 4Mciia. TpUroHoMeTpudeckue QpyHKIUU
YKMCJIOBOIO apTyMEHTA, 3HAKU UX 3HAYCHHM.

7.  OcHOBHbIE TPUTOHOMETpUYECKHUE TOXKAECTBA. PopMyIibl mpuBeaeHUs. CUHYC U
KOCHHYC JJBOWHOTO yTIJIa.

8. IIpocrenmue TPUTOHOMETPUYECKUE ypaBHEHUS. Pemenune
TPUTOHOMETPUUYECKUX YPABHEHHI

9. O@yukuuu. CnocoOwsl 3amanus ¢ynkuumu. CpoiictBa ¢yHkiuil. CroxxHas
byHKIHUA.

10. Crenennas GyHKIUA: ONpeaeeHrne, CBOUCTBA U IpaduKu

11. Tloka3artenwpHas QyHKIIUS: ONpeieIeHne, CBOMCTBA U rpaduKu

12. Jlorapudmuueckas QyHKIMS: ONpeeIeHne, CBOMCTBA U TpadUKH.

13. Cunyc, KOCHHYC, HX CBOMCTBA U rpaduKH.

14. TaureHc, KOTaHT€HC, UX CBOMCTBA U IrpadUKH.

15. TIIpeoOpazoBanuss  rtpaduxoB. I[lapamiensHbIi  TEpEeHOC,  CUMMETPHS
OTHOCUTEILHO OCel KOOPJIMHAT U Hayasia KOOPJUHAT, PacTsHKEHHUE U CXKaTHe.

16. IIpousBoaHas: onpeaeseHue, FeOMETPUUECKUN U (PU3NYECKUI CMBICI.

17. TlpaBuna u hopmyisl quddepentiupoBanus GyHKITUH.

18. HeobxoaumMble U OOCTaTOYHBIE YCIOBHS BO3pacTaHus M yObIBaHHS (YHKIUH,
CYILIIECTBOBAHHMSI SKCTPEMYMA.

19. Heob6xoaumMble U JOCTaTOYHBIE YCIOBHS BBIMYKJIOCTH M BOTHYTOCTH Ipaduka
¢ynkun. OnpeneneHue TOUKH neperuoa.

20. HauGonbIiee 1 HauMeHbIIIee 3HaUCHHS QYHKIIMU HA TTPOMEXKYTKE.

21. O6mas cxeMa noctpoeHus rpadukoB GYHKIIUN ¢ TOMOIIBIO MPOXU3BOIHOM.

22. [IlepBooOpa3nas: omnpeneneHue. HeomnpeneneHHblid UHTETpal: ONpeEAelieHUE U
CBOMCTBA.

23. @opmynsl  uHTEerpupoBaHus. (CrnocoObl BBIYUCICHHUS HEOIPENEICHHOTO
UHTErpasa.

24. OmnpeneneHHbI UHTETPAJ: ONpeaeIeHIe, FTEOMETPUUECKU CMBICT U CBOKCTBA.
25. KpuBonuHelHass Tpamneuus: MOHATHE, CIOCOObl BBIYUCICHUS IUIOIMIAIUA C
MOMOIIIBIO OIPEEIIEHHOT0 HHTErpaia.

26. OcHOBHBIE MMOHSITHSI KOMOMHATOPUKH.

27. CoObrtus. Knaccuyeckoe ompeneneHre BEPOSITHOCTU. TeopeMbl CIOXKEHUs U
YMHOKEHHUS BEPOSITHOCTEM.

28. Bexrtop: ompenenenue u aecTBus Haa Humu. CBOWCTBA JEUCTBUN Ha
BEKTOPAMHU.

29. [Ilouarue npsIMOYroJbHOM NE€KapTOBOM CHUCTEMbl KOOPAUHAT HA MJIOCKOCTH U B
npoctpaHcTBe. [IpaBuia neiicTBuil HaJ BEKTOpaMH, 3aIaHHBIMUA KOOPIMHATAMH.
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30. OcHoBHbBIEC TOHATHS CTEPEOMETPUU. AKCHUOMBI CTEPEOMETPUN U CIIEICTBUS U3
HUX.

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

32. Ilonatue yrma MexAy  CKpeUIMBAIOMIMMHCS  OpsAMbIMU.  [Ipu3Hak
[1apaJuIeIbBHOCTH IBYX INIOCKOCTEH, CBOMCTBA MTApaJUIEIIbHBIX IIJIOCKOCTEH.

33. IlepneHauKkymapHOCTb TPSAMOM M  TUIOCKOCTH. 3aBUCHUMOCTb  MEXKIY
[1apaJuIEIbHOCTBIO U MEPIIEHANKYIISIPHOCTBIO MPSMBIX U INIOCKOCTEH.

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

35.  VYroa Mexay npsaMol U II0CKOCThI0. TeopeMa o TpExX nepneHauKyIspax.

36. IlonsTus ABYrpaHHOrO yIja, JUHEHHOrO yria, yria MEXIy IUIOCKOCTSIMH.
OCHOBHBIE TEOPEMBI.

37. llepneHANKYISAPHOCTH ABYX IJIOCKOCTEH.

38. Mmuororpannuk. [loBepxHOCTh MHOTOTpaHHUKA. [[paBUIbHBIE MHOTOTPAHHHKH.
39. Ilpusma: onpenenenue u Buipl. CeueHue B IpU3Max.

40. Ilapamnenenunen. Ceuenue B napayienenunene. OCHOBHbIE TEOPEMBI.

41. Ilupamupa: onpeanenenue. [IpaBunbHas nupamuia.

42. unuHIp v KOHYC: ompeesieHue u cBoiictea. CeueHusl.

43. Illap u cepa: onpeneneHre U CBONCTBA.

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

7.4.2 . 1lpumepHble 3a1a4M AJis1 NPOBeIeHUSI IPOMEKYTOUHOM aTTeCTAlMU

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

2x+1>4x—17.
Pemmure cucremy ypaBHEHMHM C TOMOUIBIO OINPEACIUTENEH CUCTEMBI:
5x + 3y + 3z =48,
2x + 6y — 3z = 18,
8x — 3y + 2z = 21.

4.  Pemute ypaBHenwus: a) logs x = 2logs 3 + %log5 49 — §1095 27,
0) 9* —2-3* = 63.

sin? (E)+tg3 (E)—Z cosZ
4 3 4

1.
2.  Pemwure cucreMy HEpaBeHCTB: {
3.

5 Beruucnure:
’ ’ 2(? 3(M\_o ¢in™’
cos (4)+ctg (6) 2sin;
6. Brruucnure 3HavYeHHE OCTANIBHBIX TPUTOHOMETPUYECKUX (PYHKIUK yria o,
. 3 T
eciIu sina = —ZI/IE< a<T.
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7.

Z1+z
JU1sl 3aJaHHBIXZ,, Z, Z3, Z4 BBIYUCINTH BBIPAKEHNE —, €CIIH
23724

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

Bapuant Neo 2

1.  Pemmre ypaBuenue: (5x + 4)(5x —4) — 10(x — 2) = 4.
2.  Pemmre cucteMy HEpPaBEHCTB! {3x —8<2x-10,
2—5x=6—6x.
3. Pemmte cucreMy ypaBHEHHMH C TIOMOINBIO ONPEACTHUTENEH CHUCTEMBI:
5x—3y+4z =6,

2x—y—2z =0,

x—2y+z=0.
4.  Pemute ypaBHEHHUS: a) logf x +logix = 6;

2 2

0) 5¥*1 —3.5%2 =122,

5.
6.

7.

3ctg%+tg§-(tg;—t+sin%)-

Brruncnure: —7
2—CcoST—2 sm;

Brruucnure 3HavYeHHE OCTANBHBIX TPUTOHOMETPUYECKUX (PYHKIUH yria o,

V3 3w
ecmi cos @ = —u— < a < 2.
Z1—Z
JI1sl 3aJaHHBIX Zy, Zy, Z3, Z4 BEIYUCIIUTDH BEIPAKEHUE ——=, €CIIA
2372y

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

7.4.2.

7.4.311puMepHble 3aJaHUs VIS TIOATOTOBKHU K IK3aMeHY

a krobdPE

Hoctpouts rpaduk GyHKImMu y=3* -2

[Toctpouts rpadux pynkuuu y = 3 + sin 2x.

Haiinure 06macTs onpeneneans GyHkuun y = log,(8 —x), vy = Vx + 1.
HccnenyiitTe pyHKIMIO HA YETHOCTh Y = X2 COS X.

Haittu f'(1),eciu f(x) = i + 4e"

2 ex

. X
Haiitu npousBoanyto ¢pynkuuu f(x) = Py +Inx+ .

. x* X 1
Haiigure Makcumym GyHKIUHN Y = 3 + > 2% — 25

2X
— %2

Haiiti Touku nepernda GyHKIUHN y = 1

. . _ -2 X
Haiitu HeomnpeIeIeHHbIH HHTErPaUT j 2y + 6 3 [dx
co
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10. Haiitu HeonpeeeHHbIA HHTETPAT: j():ljdx
X

3
11. BblYMCIHUTH ONPENEIEHHBIN HHTETPal: J'(?,x2 + X)dx
2

12. Beluuciuth miomaab GUrypsl, OrpaHUYCHHON JIMHUSIMHU Y = X°,y = 2 - X

13. B mkone 1254 yyamuxcs. M3 aux 1200c¢ xopomreit ycneBaemoctbio. Haiitu
BEPOATHOCTH TOTO, YTO HAyTraJ BHIOPAHHBIN YUEHHUK OyAeT HEYyCIEeBAIOIINA.

14. Ckonbkumu crnocobaMu W3 25 YYEHHKOB Kilacca MOXKHO BbIOpath 4 mms
y4acTus B IPa3IHUYHOM KOHIEpTE?
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7.4.AllpnMepHble OUJIeThI 1JIs1 IPOBEACHUS IK3aMeHA

MUHUCTEPCTBO OBPA30OBAHUA U HAYKU P®
@DenepalibHOE rOCYJapCTBEHHOE OI0/KETHOE 00Pa30BaTEIbHOE YUPEKIECHUE BBICIIETO
o0OpazoBaHus
«Ky0aHcKuii rocy1apcTBeHHbI YHUBEPCUTET»
(®T'BOY BO KyoI'Y)
HHcTuTYT cpeiHero npodeccuioHaJIbLHOI0 00pa3oBaHMsl

BUJIET Ne 1

1. Lenblie u panrioHanbHble yncia. [lelicTBuTenbHbIe ynciaa. AOCOMIOTHAS U
OTHOCHUTEJIbHAS TIOTPEITHOCTH.

2. [IpsimoyronbHas (mekapToBa) cUCTEMa KOOpAUWHAT B pocTpaHcTBe. Dopmyia
PACCTOSIHHSI MKy IBYMSI TOUKaMH. Y paBHEHUE CHEPHI.

3. Ha sk3amene 60 6uneroB, AHpel He BeIyuns 3 U3 HUX. HaliiuTe BeposSTHOCTh TOTO,

4910 CMY IonaacTcs BLIy‘ICHHLIﬁ OuJIeT.

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

1920

MUHUCTEPCTBO OBPA3OBAHUA U HAYKHU P®
®denepalibHOE TOCYJapCTBEHHOE OI0JKETHOE 00Pa30BaTEIbHOE YUPEKIECHUE BHICIIETO
o0pazoBaHUs
«Ky0aHcKuii rocy1apcTBeHHbI YHHBEPCUTET»
(®T'BOY BO KyoI'Y)
HHcTUTYT cpeaHero npogecCHOHAJIbHOT0 00pa3oBaHus

BUJIET Ne 2

1. CreneHu ¢ pallMOHAIbHBIMUA TOKA3aTEISIMU: ONPEJEIICHUE U CBOMCTBA.
2. BekTopsl B IpOCTpaHCTBE: ONPEACICHUE U NEUCTBUSA HAl HUMH.
3. CKOJBKUMH CIIOCOOaMH MO>KHO M3TOTOBUTH TPEXIBETHBIN (pIIar ¢ TOpU30HTAIbHBIMA

IIoJioCaMu, €CJIM UMCCTCA MaTCprall 7 Pa3JIMIHBIX HBGTOB?

[Tpencenarenb mpeaMeTHON (IIMKJIOBO) KOMHCCHU H.I'. Turos
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8.OBYUEHHUE CTYAEHTOB-UHBAJINI0OB U CTYAEHTOB C OT'PAHUYEHHbBIMUA
BO3MOXHOCTAMMU 3/10POBbA

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

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

9. 1ONNOJIHUTEJIBHOE OBECIIEYEHHUE JUCIUIIJINHbBI

He npenycmoTtpeHo
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8.OBYYEHME CTYJAEHTOB-UHBAJINJIOB U CTYAEHTOB C OI'PAHUYEHHBIMH
BO3MOXHOCTAMM 3/10POBbA

[Topsimok 0OydYeHUs WHBAJIUIOB U CTYICHTOB C OTPAHMYCHHBIMH BO3MOXKHOCTSIMU OIPEJIEIICH
«[Tonoxennem KyOI'Y 00 00y4eHHH CTYIEHTOB-MHBAIMJIOB M CTYACHTOB C OrPaHUYCHHBIMU
BO3MOKHOCTSIMU 3/I0POBbSI».

Jljig U1 ¢ OrpaHUYeHHBIMU BO3MOKHOCTSIMH 3/I0pPOBbS IIPElyCMOTPEHBI 00pa3oBaTeIbHbIC
TEXHOJIOTHH, YUUTHIBAIOIINE OCOOCHHOCTH U COCTOSIHUE 3JI0POBbS TAKHX JIUII.

9.10IIOJIHUTEJIBHOE OBECIIEYEHUE JUCHUIIJIMHBI

He npenycmoTpeno
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Peuensusi
Ha pabouyro MporpamMmy y4eOHOH JIMCUHILTHHI
I1/1.01 Matemaruka
s cnetpanbrocty 43.02.10 Typusm

PaGouas mporpamMma y4eOHOH JIHCIHILIHHBL [171.01 Maremaruka paspaboraHa juis CTYICHTOB
CHIELMATBHOCTH CPEIHEro MpodeccHOHANBHOTO obpasosanus (nanee CI10) 43.02.10 Typusm Ha OCHOBE
MPUMEPHOH  IPOrpaMMBbl o61meoOpasosatenbHOi  y4eOHOH  IMCHMITHHBI «Marematuka»  Juis
npodeccHoHaIBHBIX 00pa30BaTEIbHbIX opraHu3aluii, peKoMeH10BaHHON DeepanbHbIM rocy 1apCTBCHHIM
ABTOHOMHBIM yupexaeHneM «DeepaibHbii HHCTHTYT pPasBHUTHA obpazosanusy (PI'AY «®UPO») B
KauecTBe TMPUMEPHOI [POrpamMMbl Ul peann3aliy OCHOBHOH TpodecCHOHATBHOH 00pa3oBaTeIbHOU
nporpammbl CITO Ha 6ase 0CHOBHOTO 06111ero 06Pa3OBAHMS ¢ IOJyYEHHEM CPE/IHEr0 00Iero oOpa3zoBaHusl.
Tpotokon Ne3 ot 21 urons 2015r. PerucTpaltdoHHbIA HOMEp perieHsuun 377 oT 23 wmrons 2015r. OT'AY
«DOUPO».

Vuebnas jucnummmna [1J1.01 Maremarnka u3ydaerces B HHKIC OIl ob6wmeobpazoBaTeIbHON
noarotosky yuednoro miana OIOIT CI1O B yacTy npodunbabX auctuuy 11 O6ydenne npoBoAnTCs
Ha Gaze OCHOBHOro 00OuIero o0pa3oBaHHs M HALEJICHO HA MOJYYCHHE CPCIHETO obutero 00pasoBaHUsL.
PaGouasi mporpaMma cocTaBieHa /Uit OYHOH bopmbr 00yueHUS.

[TporpamMma coCTaB/eHa KBATHPUIMPOBAHHO, OT/IHIACTCS CHCTCMHBIM nojixoaom. B Hel oxBaveHbl
Bee OCHOBHBIE BOMPOCHI 1O JAHHOH JIMCHMILIHHE, NpO(peccHOHalbHAs 3HAYMMOCTL KOTOPBIX, HpH
[OATOTOBKE KOMIIETEHTHBIX CIENMATHCTOB, 0COOEHHO Beiuka. Bujibl BHCAYUTOPHBIX CAMOCTOATEIILHAIX
paboT MO3BONAIOT 0OOOIIHTE H YrITyOHTE M3ydaeMblii MaTepuall, i HAlpaB/IeHbl HA 3aKPEIUICHAC YMEHUA
OMCKA, HAKOTIIEHHS M 00pabOTKH pas/MUHBIX HCTOUHHKOB HH(OPMALIUH.

CucreMa 3HAHMHW M YMEHHH, 3aloXKeHHas B COACPKAHWH, crocobcTBYeT NpHOOpETEHHIO
MPAKTHYECKOTrO OMHbITa H COOTBETCTBYCT TpeGOBAHUAM K pe3ylbTaTaM OCBOCHHS MpeaMeTa. [Tacriopt
MpOrpaMMbl OGOCHOBAHHO | TOJIHO OTPAKAET COAEPIKAHHE TUCLMILIHHDL, €€ poJib U MECTO B M0O/IFOTOBKE
CrIEIMAIACTA CPEIHEr0 3BEHA, PACKPHIBACT LIEJIA | 3a/1aH yueGHoi auctumumnbl. Onpeenens! TpeboBanms
K YMEHHSIM U 3HAHUSM CTYJCHTOB.

PaGouas mporpamma paccuntana Ha 360 uaca. JlaHHOE KOIMYECTBO HACOB, BBIZICJICHHOE HA OCBOEHHE
yueOHOM JHCLHIUIHHBI, TO3BOJIMT MOJYIHTH HEOOXOIMMBIE 3HAHUS U YMEHHS, KOTOPble MOKHO IIPUMEHATH
B JlaJibHEHIEM Ha ITPAKTHKE.

TeMmaTHUeCKHil TUIaH MMEET ONTHMAJIbHOE pacipejeNeHHe YacoB Mo pasjienam u TeMaM Io O4HO¥
popme 0Oy4eHHs, B COOTBETCTBHH C yueOHbIM TUIAHOM.

Kaokaplii pasjen MpOrpaMMbl OTpaXkaeT TeMaTHKy W BOMPOCHI, MO3BOJIIONIMC, B MOJIHOM 00BeEME,
M3y4uTh  HEOOXOAMMBI Teopernyeckuit  marepuan.  IIpoBeseHne  MPAKTHYCCKHX 3aHATHH,
[pelyCMOTPEHHBIX paboueli NporpaMMoii, MO3BOISIOT 3aKPEMUTh TEOPETHICCKIE 3HAHWS, TPAUOOPETEHHBIC
[IpY M3YHECHHH JIAHHOM JIMCIUITHHAL.

M3yuenue aHCLMNIMHEL «MaremaTHkay criocobeTByeT 3 PeKTHBHON M KaYECTBEHHOM MOJrOTOBKE
MOJIO/IBIX CIEIHATHCTOB B 06JIaCTH IPOrpaMMHpPOBAHNs B KOMIIBIOTEPHBIX CHCTEMAX. PaGouvas nporpamma
COZIEPIKAT MHHAMYM JIHTEPATYPbl, HCOOXOMMMO# JU1s H3YICHHS JIAHHOH JIMCIIUTUIMHEL.

PaspaGorannasi pabouas nporpaMma y4eOHOH IMCLHUILIHHEL «MaTemaTHka» peKOMEeHIyeTCs JUlst
MCIIONL30BaHusl B ydeOHOM rpouecce MpH TMOAroTOBKE oOyyaronmMxces 1o CrnenuaibHOCTH 43.02.10
«Typusmy.

Hoyenm xagheopvt unpopmayuorbix
06pazosamebHblx MEXHON02UT (aKyibmema
Mmamemamuxu u komnvlomepnvix nayk PI'5OY BO
«KybI'V», k.n.n., doyernm

- 0.B.3acsako



Peuensus
Ha pabovyI0 MporpaMMy y4eOHO# ANCLHUIIINHBI
I1/1.01 MaremaTuka
quts criennatbHOCTH 43.02.10 Typusm

PaGouas nporpamma yueGHoit aucumnauubl [1J1.01 Matematuka paspabortana st CTYIEHTOB
crenManbHOCTH cpeanero npodeccroHanbHoro obpasosanus (nanee CI1O) 43.02.10 Typusmua ocHose
npuMepHOM  mporpammel  obueobpazopaTenibHOi  yueOHOM  aucuMmiMHbl - «Martemarukay Ui
npoeccuoHaibHBIX 00pa30BaTENbLHBIX OpraHW3aLMii, peKoMeHA0BaHHOH MenepaibHbBIM roCy1apCTBEHHBIM
aBTOHOMHBIM yupexaeHuem «DeaepanbHblii MHCTUTYT pa3BuTus obpasosanusy (PI'AY «DHUPO») B kauecTse
NPUMEPHOM NpOrpaMMBbl JIJIsi peajin3alii OCHOBHOMH npodeccHoHanibHONW obpasoBaTtenbHo# nporpammel CITO
Ha 6a3ze ocHOBHOrO 001Iero 06pa3oBaHus ¢ NnojayuyeHuem cpeaHero obuero odpasosanus. [Iporokon Ne3 ot 21
utonst 2015r. Perucrpaunonnstit Homep peuensun 377 ot 23 miona 2015r. ®I'AY «OHPO».

Vuebnas jaucumnauna [1J1.01 Marematuka  usyuaercs B uukie OIl obuieoGpasosarensHoit
noarotoBku yuedoHoro naana OITOIT CITO B yactu npodunbueix aucumnaud 11, O6yuenue npoBoauTes Ha
Oa3ze ocHOBHOrO 0obuIero oOpa3oBaHUs M HAUENCHO Ha MoJyudeHHe cpeaHero obuiero obpaszoBaHus. Pabouyas
MporpamMma cocTaBieHa st 04HOH popmbl 0OyHeHHS.

PaGouas nporpaMma yueGHOM JMCLMIUIMHBI COCTABJEHA JIOTHYHO, CTPYKTYypa JAWUCUMILTHHBI
COOTBETCTBYET NPHHLMITY €JWHCTBA TEOPETHYECKOrO M MPaKTHYECKOro oOyueHHs, pasjielibl BblIE/EHbI /1U-
AaKkTHyecku uenecoobpazvo. [locnenoBatenbHOCT TeM, TMpeANaraéMblX K M3YYEHHIO, HanpapleHa Ha
KauecTBeHHOe ycBOeHWe yueOHOro marepuana. Buabl camocTosTeNbHBIX PaboT no3BoasioT 000OIMTL M
yrayOuTh M3yyaeMblii MaTepuaa W HarpaBieHbl Ha 3aKPErUICHHE YMEHHMS IMOUCKA, HAKOIIEHUs U 0OpaboTkH
HH(pOpMaLUH.

Cuctema 3HaHHI U YMEHHH, 3aJI0)KEHHAs B COAECPIKaHUH, CMOCOOCTBYET NPUOOPETEHHIO NMPAKTHYECKOTO
OMBITA U COOTBETCTBYET TPeOOBAHUSIM K pe3yJibTaTamM ocBOeHHs npeamMera. [lacnopt nporpaMmbl 060CHOBaHHO
W MOJIHO OTPa)kaeT COZAep’kKaHHe JAMUCLMIUIMHBL, €€ POJb U MECTO B MOATOTOBKE CMELMATNCTa CPEIHEro 3BEHa,
pacKpbiBaeT LeiM W 3ajaud ydeOHOH aucumminbel. OnpejeneHbl TpeOOBaHMS K YMEHMAM W 3HAHUAM
CTYJICHTOB.

[Iporpamma paccuuraHa Ha 354 uaca. Temaruyeckuit mnaH v cojepikaHue y4eOHOH AMCLMMIMHBL
PacKpbIBaeT MOC/IEA0BATEILHOCTD MPOXOMKAEHHUS TEM, COOTBETCTBYET TEMAaTUYECKOMY IJIaHy M Paclpe/ie/ieHUIO
uacoB. B nporpamme onpenenensl Gopma nMpoBeaeHus, LM, 3aJa4u y4eOHON AMCUMNIMHBI, NPEICTABIEHbI
obs3aTesnbHble  (POPMBI  OTYETHOCTH. Peanu3oBaHbl AMAAKTUYECKHE NPHUHLMIBI OOYYEHHs: LENOCTHOCTb,
CTPYKTYPHOCTB; OTPayKeHa B3aUMOCBS3b MEXK/Y OT/EAbHBIMM 3JIEMEHTAMHU CTPYKTYPbI.

M3yyenue JaHHON AUCLMIUIMHBI cniocoOcTByeT 3PPEKTHBHOM U KaYeCTBEHHOM MOArOTOBKE CTYJAEHTOB.

[TepeueHb peKOMEHYeMOi OCHOBHOM M JOMOJIHUTENBLHON JIUTEPATYpbl BKIIOYAET OOLIENOCTYINHBIE
MCTOUYHMKM, M3JaHHblE B rocieaHee Bpems (He mno3anee 5 ner). [lepeuncnennsie HMutepHeT-pecypcbi
aKTyallbHbl U JJOCTOBEPHBI.

Paspa6orannas nporpamma y4eGHoit aucuunnuuel [1J1.01 Marematnka moxeTr ObITh peKOMEHAOBaHA
JUIS UCTIOJIB30BaHKs B y4eOHOM npoLecce npH noArotoske no cneuuanbioctn43.02.10 Typusm.

Vuuresb MaTeMaTHKH BEICLIEH KaTeropuu
MBOYV «COLL Ne2 um. X.51. beperaps», Yybur
r. Anpirelck CycanHa XacaHOBHa



