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1. MTACIIOPTPABOYEN ITPOT PAMMBIYUEBHOM JIUCHUTLTAHBI

1.1.06aacTh NpUMeHEHUS POTPAMMbI

PaGouas mnporpamMma aucUUIUIMHBL «MaTemaTtuka» paspaboTaHa s
CTYZICHTOB CIICLUAIILHOCTH CpEAHEro MpodeCcCHOHAIbHOTO 00pa3oBaHus (najiee
CIIO) 09.02.03 IIporpaMMmupoBaHre B KOMIIBIOTEPHBIX CHCTEMax Ha OCHOBE
OpUMEPHOM  TporpamMmbl  0011€00pa3oBaTeIbHOW  y4yeOHOW  JUCUUILTUHBI
«MartemaTuka» sl NpodeccCHOHANIBHBIX  00pa30BaTENBHBIX  OpTraHHU3aIlUi,
pekoMeHioBaHHON DenepanbHbIM TOCYAAPCTBEHHBIM ABTOHOMHBIM YUPEKICHUEM
«DenepabHBIi UHCTUTYT pa3BuTHs oOpazoBaHus» (PI'AY «DHMPO») B xauectBe
OpUMEpPHOW  TpOTpaMMbl sl pealu3al  OCHOBHOM  Ipo(ecCHOHATbHOU
obpazoBarensHoit mporpammbl CIIO Ha 06a3e OCHOBHOTO 00IIero OOpa30BaHUS C
MOJIy4eHHEM cpefHero oomero obpasoBanusa. [Iporokon Ne3 ot 21 wmions 201%.
Peructpanmonnsiii Homep peuensuu 377 or 23 utonsa 2015. ®I'AY «DUPO» ¢
yuetom [IpumepHOil OCHOBHOHM 00pa30BaTeIbHONW MHPOTPaMMBI CPEIHEro OOIIETo
oOpa3oBaHus, O0J00peHHON pemieHueM (denepaqbHOro y4eOHO-METOIUYECKOTrO
00BbeIMHEHHUS 110 001eMy 00pa3oBaHuio (poTokoi ot 28 uions 2016r. Ne2/16-3).

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

VuyeOHas JMCITATIIINHA «MaTteMaTuKa» M3y4daeTcs B LIUKJIC
00111600pa30BaTENbHBIX AUCIUILINH, (POPMUPYEMBIX U3 00S3aTEIbHBIX MPEIMETHBIX
obnacreit ®I'OC cpennero obmero oOpaszoBanus, s crneruaibHoctd 09.02.03
[IporpammupoBanrue B KOMIBIOTEPHBIX cucTtemax. M3yuenwe mucturuabl [171.01
MaremaTtuka HEOOXOIUMO IS OCBOeHHs mnociuenyrome aucuumummasl EH.0L
DJeMEHTHI BBICIICH MaTEMaTHKH

1.3.1lesu 1 3aga4n y4eOHOI JMCHUILIMHBI — TPEOOBAHMSA K pe3yIbTaTaM 0CBOEHUS
AUCHMIIIMHBI:

Heap aucuumiaunbl: (HOPMUPOBAHHE MPEICTAaBICHHM O MaTeMaTHKE Kak
YHHUBEPCAJIbHOM S3bIKE HAYKH, CPEJCTBE MOJEIMPOBAHUS SIBJICHUN U MPOLECCOB, 00
UJesAX U METOJaxX MaTeMaTHKHU.

3amayu THCHMUIIAHBI
— OBJIAZICHUE MATEMATUYECKUMH 3HAHUSIMH M YMECHUSMH, HEOOXOIUMBIMH B
MIOBCETHEBHOM JKM3HU, JIJISl U3YYCHUSI CMEKHBIX €CTECTBEHHOHAYYHBIX AUCIUIUIAH Ha
0a30BOM ypOBHE H MAWCHUIUIMH TPOPECCHOHATBHOTO IMKIA;, I TOJYYCHHUS
oOpa3oBaHusi B 00JacTsaX, HE TpeOyIOUMX YriayOJIEHHONM MaTeMaTH4ecKou
HOJITOTOBKH,



— pa3BUTHE JIOTMYECKOTO MBINUICHHS], MPOCTPAHCTBEHHOIO BOOOpaKEHHUS,
AITOPUTMUYECKON KyJIbTYPbl, KDUTUYHOCTH MBIIUICHUS HAa YPOBHE, HEOOXOIUMOM
s Oyayiien npogeccuoHaNbHON AEATeNbHOCTH,

— BOCIIUTaHHUE CPEACTBAMU MAaTEMATHKH KYJIbTYpbl JTUYHOCTH, MMOHMMAaHUS
3HAaYUMOCTH MaTeMaTHKH [Js HAayYHO-TEXHHYECKOTO TMporpecca, OTHOIICHUS K
MaTeMaTHKe, KaK K 4YacTH OOIIEYeTOBEYECKON KyNbTypbl 4epe3 3HAKOMCTBO C
HMCTOPUEN MAaTEMATHKHU;

— pacHIMpeHHe W CHCTeMaTH3alusl OOMIMX CBEACHMN O (PYHKIMSIX, U3yueHUE
HOBBIX KJIACCOB 3JIEMEHTAPHBIX ()YHKIIHIA;

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

— O3HAKOMJIEHHE C »JJIeMEHTaMu Au(@epeHnanbHOr0 HMCUYUCICHHUS Kak
anmapaToM MccieoBaHus (GYHKIIHUM, pellieHus IPUKIaJHbIX 3a1a4;

— HW3y4YEHUE CBOMCTB MPOCTPAHCTBEHHBIX TeJI, (POPMUPOBAHUE YMEHUS
OPUMEHSTH 3TH CBOICTBA ISl PELIeHUs IPAaKTUYECKUX 3a/1a4;

— pacummpeHue U yriyOjieHHe MpPeACTaBICHUNH O MaTeMaTHUKE KaK JJIEMEHTe
YeJIOBEYECKON KyIbTYpPbl, O IPUMEHEHUN €€ B MPAKTHUKE;

— COBEpILCHCTBOBAHUE WHTEIUIEKTyaJIbHBIX M PEUYEBbIX YMEHUU IyTEM
pa3BUTHS JTIOTMUECKOTO MBILIUICHHUS, 000TallleHHe MaTeMaTHUYECKOTO S3bIKA.

1.4TlepeveHb IUIAHUPYEMBIX Pe3yJILTATOB 00y4eHHS 10 TUCHHUILIHHE (epevyeHb
dhopMupyeMbIX KOMIIETeHIIHIA)

OcBoeHnue cojepxanus y4eOHON JUCITUTUTMHBI «MaTemMaThka»
o0ecreunBaeT JOCTIKEHUE 00yYarOIIMMHUCS CICAYIOMUX Pe3yabmamos.

JUYHOCMHDIX.

— chOpMHPOBAHHOCTh TPEACTABICHUA O MaTEMaTUKE KaK YHUBEPCAJIHLHOM
SI3BIKE

— HayKH, CPEeJCTBE MOJICIUPOBAHMS SBJICHUN U TIPOILIECCOB, UESIX U METOJaX
MaTEMAaTHUKH,

— TI[IOHMMAaHWE 3HAYUMOCTH MAaTEeMaTUKU I  HAYyYHO-TEXHUYECKOIO
mporpecca, CPOPMHUPOBAHHOCTh OTHOIIEHUS K MaTEeMaTUKE Kak K YacTH
00111e9eI0BeueCKON KyIbTYpPhl 4Yepe3 3HAKOMCTBO C UCTOPHEH pa3BUTHUS MaTEMATUKH,
SBOJIIOIMY MaTEMaTHYCCKHUX UJIEH;

— pa3BUTHE JIOTHYECKOTO MBINUICHUS, MPOCTPAHCTBEHHOTO BOOOpaKEHMS,
ANTOPUTMUYECKON KYJIbTYphbl, KDUTUYHOCTH MBIIIJIEHUS Ha YPOBHE, HEOOXOJIMMOM
151 Oyayiient npodeccCuoHaIbHOM eI TENHbHOCTH, JIJIsl IPOJIODKEHUsT 00pa3oBaHus 1
caM0o00pa30BaHMS,;

— OBJIAJICHWE MATEeMAaTHYECKUMHU 3HAHUSMHU M YMEHUSMH, HEOOXOIUMBIMU B
MOBCEIHEBHOM KU3HU, JIsl OCBOCHUSI CMEKHBIX €CTECTBEHHO-HAYUHbBIX JUCHUILUIMH U



JTUCITUTIINH MPOGECCHOHANTBHOTO ITUKIIA, JIJIS TOJydYeHus o0pa3oBaHMs B 00JIACTSX,
He TpeOyronuX yriyOJeHHOW MaTeMaTUYeCKOW MOJITOTOBKH;

— TOTOBHOCTh M  CHOCOOHOCTH K o0Opa3oBaHHIO, B TOM  YHCIE
caM0O00pa30BaHMIO, HA TPOTSHKEHWU BCEM JKM3HU;, CO3HATEIbLHOE OTHOIICHHE K
HEMpPEephIBHOMY OOpa30BaHUIO KaK YCIOBHIO YCHENIHOM mpodeccuoHaabHON U
00ILECTBEHHOU JAESITEILHOCTH,

— TOTOBHOCTb U CIIOCOOHOCTb K CaMOCTOSITEIbHOM TBOPYECKOM U
OTBETCTBEHHOM JIESTEILHOCTH;

— TOTOBHOCTh K KOJUICKTUBHOUM paboTe, COTPYIHUUYECTBY CO CBEPCTHUKAMU B
00pa3oBaTeNbHON, OOIIECTBEHHO MOJIE3HOM, YueOHO-UCCIe0BATEILCKOM, TPOSKTHOM
U IPYTUX BUJAX ACATEILHOCTH;

— OTHOIIEHHE K NpodeccHoHaIbHON JeATeIbHOCTH KaK BO3MOXKHOCTH
ydacTus B pereHnn JINYHBIX, 0OIIIECTBEHHBIX, TOCYJapCTBEHHBIX,
oOLIeHAIIMOHAIBHBIX TPOOJIEM;

Memanpe()Memetx:

— yYMEHHE CaMOCTOSTEIBHO OIPEICIATh IENH JCITSILHOCTH W COCTaBIISTh
IUIaHBI  JICATENILHOCTH, CaMOCTOSTENIBHO  OCYIIECTBIIATh, KOHTPOJUPOBATH U
KOPPEKTHPOBATh JESATEIBLHOCTh, HCIONIB30BaTh BCE BO3MOXHBIE PECYpChI IS
JOCTHD)KEHUS TIOCTABJICHHBIX LIEJeH U pean3allii TUIAHOB JCSITeIbHOCTH; BHIOMPATh
YCIICIIHBIC CTPATETHU B PA3JIUUHBIX CUTYAIIUsX;

— yMEHHE TPOJYKTHBHO OOINATHCS M B3aWMOJICHCTBOBATH B IPOIECCE
COBMECTHOH JESATCIIbHOCTH, YYUTHIBATh MO3UIUHU JAPYTUX YUIACTHUKOB JEATSIBHOCTH,
3¢ (HEeKTUBHO pa3pemaTh KOH(DIUKTHI;

— BJIQJICHUC HaBbIKAMHU II03HABATCIIBHOH, Y4eOHO-MCCIICOBATeILCKON U
NPOCKTHON JICATEIbHOCTH, HABBIKAMH pa3pelieHHs] MpoOJIeM; CIIOCOOHOCTh W
TOTOBHOCTb K CaMOCTOSITEJIbHOMY TIOMCKY METOJOB PEIICHUS MPaKTHYECKUX 3ajad,
NPUMEHCHHIO Pa3JIMYHBIX METOJIOB MO3HAHUS;

— TOTOBHOCTh MW CIIOCOOHOCTh K CaMOCTOSTEIbHOW WH(POPMAIMOHHO-
MO03HABATEIIGHON JCSITEILHOCTH, BKIIOYAs YMEHHE OPHUEHTHUPOBATHCS B Pa3IUYHBIX
UCTOYHUKAX HWHPOpPMAIUK, KPUTHYSCKH OICHHBAaTh M  HHTEPIPETUPOBATH
UH(POPMAITHIO, TIOTyJaEMYFO U3 Pa3INYHBIX HCTOYHHUKOB;

— BJIQJICHUE SI3BIKOBBIMH CPEACTBAMH. YMCHHE SICHO, JIOTHYHO W TOYHO
u3j1araTh CBOIO TOYKY 3PCHHUS, UCIIOJIb30BaTh aJICKBATHBIC SI3bIKOBBIC CPEIICTRA;

— BIQJICHUE HABbIKAMH TI03HABATEIIBHOM pe(ieKcur Kak OCO3HAHUSI
COBEpIAEMbIX JICUCTBUI M MBICIHMTEIBHBIX IPOIECCOB, HX pE3yJbTaTOB U
OCHOBAHMH, TPAHMIl CBOCTO 3HAHUS M HE3HAHUsS, HOBBIX IMO3HABATEIBHBIX 3a/1a4 U
CPECTB JUIS UX JAOCTHIKCHHUSI;

— IEJNeyCTPEMIICHHOCTh B TOWCKaX W NPHHITHA  PEIICHHH,
COOOpPa3UTEIHLHOCTh M MHTYHIUS, Pa3BUTOCTh MPOCTPAHCTBEHHBIX IPEICTABICHHIA;
CIIOCOOHOCTH BOCIIPUHUMATH KPAcOTy U TAPMOHHUIO MUPA,;



npeoOMemHuIX:

— cOpMHUPOBAHHOCTH MPEJICTaBICHUI O MaTeMaTHKE KaK 4acTH MHPOBOM
KyJbTYpPhl U MECT€ MATEMAaTHUKH B COBPEMEHHOM IUBUIM3ALIMU, CIIOCO0AX OMHUCAHUS
SBJICHUU PEATBHOTO MHpPA HA MATEMATUYECKOM SI3BIKE;

— chOpPMHUPOBAHHOCTh MPEACTABICHUI O MaTeMaTHYECKUX MOHITHSX Kak
BAKHEMIIMX MATEMAaTUYECKUX MOJENAX, NO3BOJSIONIMX OIMCHIBATH M M3y4aThb
pa3Hble IMPOLECCHl U SBJIEHUSA; IIOHHMMAaHUWE BO3MOKHOCTH aKCHOMAaTHYECKOTO
IIOCTPOECHUS MATEMAaTUYECKUX TEOPUH,;

— BJIQJICHHE METOJAMM JI0KA3aTEJIbCTB U AJTOPUTMOB PELICHUS, YMEHUE UX
MIPUMEHSTh, TPOBOJINTH J10KA3ATENbHBIE PACCYKICHHUS B X0JI€ PELICHU 3aa4;

— BIJIQJICHHE CTaHJAPTHBIMU [pPUEMAMHU PELICHUS PALUOHAIBHBIX H
UppalMOHAIbHBIX, MOKA3aTEJIbHBIX, CTEIIEHHBIX, TPUTOHOMETPUYECKUX YPAaBHEHUN U
HEPABEHCTB, UX CUCTEM;

— HCIIOJB30BaHUE TOTOBBIX KOMIIBIOTEPHBIX IIPOTPaMM, B TOM YHCIIE IS
IIOMCKA IYTH PELICHMs U WUIFOCTPALMU PEUICHNS YPABHEHUN U HEPABEHCTB,;

— cQOpMHUPOBAHHOCTH  MPEACTABICHUHM OO0  OCHOBHBIX  MOHSITHSX
MaTeMaTUYECKOr0 aHaju3a U HUX CBOWMCTBAx, BIIAJICHUE YMEHUEM XapaKTEPU30BaTh
noBeieHue (PYHKIMM, UCTIOIB30BAHKUE MOMYYEHHBIX 3HAHUU JIJIs1 OMMCAHUs U aHau3a
pealbHBIX 3aBUCUMOCTEN;

— BJIQJICHHE OCHOBHBIMM IOHSTHUSIMH O TIUIOCKUX M NPOCTPAHCTBEHHBIX
reOMEeTPUUECKUX (PUTYpax, UX OCHOBHBIX CBOMCTBAX;

— cQOpMHUPOBAHHOCTh YMEHHMsI pacloO3HaBaThb I€OMETpUYEcCKHe (UTyphl Ha
YyepTekax, MOJEISAX U B PEaIbHOM MHUPE;

— TPUMEHEHUE M3YUYEHHBIX CBOMCTB reOMeTpuYecKux puryp u dhopmysn s
pELIECHHs] TEOMETPUYECKHUX 3a/1a4 U 3a/1a4 C MPAKTUYECKUM COJIEPIKAHUEM,

— chOpMHUPOBAHHOCTH MPEACTABICHUI O MPOLIECCaX U SIBJICHUSIX, UMEIOLIUX
BEPOSTHOCTHBIN XapaKTep, CTATUCTUYECKUX 3aKOHOMEPHOCTAX B PEAIBHOM MHUPE,
OCHOBHBIX MOHATHUAX JIEMEHTAPHON TEOPUU BEPOSITHOCTH,;

— YMEHHM HaxXOAUTh M OLIEHUBATh BEPOSITHOCTU HACTYIUIEHHS COOBITHH B
MPOCTENIINX TMPAKTUYECKUX CHUTYALHSIX U OCHOBHBIE XAPAKTEPUCTUKU CIYyYaWHBIX
BEJINYNH;

— BJIQJICHUE HABBIKAMU HMCIOJIb30BAHUS T'OTOBBIX KOMIIBIOTEPHBIX IPOrpaMM
IIPU PELIEHUH 3a/]1a4.

2. CTPYKTYPA U COJIEP)KAHUE YYEBHOM JUCHUILIUHBI



2.1.00beM y4eOHO# JUCHMILIMHBI U BUIbI Y4e0HOii padoThl

Bun yue6Hoii padoTsI

Konuuecmeo uacos

MaxkcumanbHas yueOHasi Harpy3ka (Bcero) 372
Oo0s13aTesqibHasi ayIMTOPHAasA Yy4yeOHasi HArpyska 248
(Bcero)
B TOM YHCIIE:
3aHATHA JIEKIIMOHHOT'O THIIA 124
MIPAKTHYECKUE 3aHATHS 124
CamocTrosiTe1bHasA paborta odyuamuerocs 110
(Bcero)
B TOM YHCJIE!
BreaynutopHas caMocTosiTeNIbHas padoTa 110
Koncynpranmm 14

IIpomericymounan ammecmayusn 6 opme:.

1 cemecTp —3K3aMeH
2 ceMecTp —dK3aMeH

. Bcero CemecTpbl
Bun yueOHoIt paboThI HACOR 1 5
YueOHasi Harpy3ka (Bcero) 372 96 276
AyauTOpHBIE 3aHATHS (BCEro) 248 64 184
B ToM uncne:
3aHATHUS JIEKIIMOHHOI'O TUIIA 124 32 92
MPAKTHYCCKUE 3aHATHS (TPAKTUKYMBI) 124 32 92
n1a00paTOpHBIC 3aHATHUS -
CamocTosiTeJibHasi pa6ora (Bcero) 110 24 86
B TOM YHCIIE!
Kypcoesasa paboma - - -
Pechepam 20 8 12
Camocmosmenvuas 6HeayoumopHas paboma 6 6uoe
OOMAUHUX NPAKMUYECKUX 3A0aHUL, UHOUBUOYATbHBIX 90 16 74
3a0anuli, CamoCcmosamMeNbHo20 noobopa U U3YYeHUs
OONOTHUMENIbHO20 MEOPEeMULecK020 Mamepuaid
KoHncynpranuu 14 8 6
[TpomexxyTounast arrectanus (3x3amen/3ader/nud.3ader) DK3aMEH | 9K3aMeH
OO6m1as TpyJI0EeMKOCTh 372 96 276
2.2 CTPyKTYypa IMCUHUIIUHBI:
HanmenoBanme pasaciioB | KoanuecTBo AYAUTOPHBIX YaC0B | Camocros-
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TeJbHasi paboTa

Teopern- odyuamuerocs
[pakTnyec- (uac.)
Bcero yeckKoe
KHe 3aHATHS (B T.u.
o0yueHue
KOHCYJIbTAIMH)
2 3 4 5 6
Brenenue 2 2 - -
Anrebpa 36 14 22 20
YpaBHEHHS U HEPABEHCTBA 40 24 16 10
OCHOBBI TPUTOHOMETPHH 32 16 16 10
®DYHKINH, UX CBOWCTBA U rpaduKu 18 8 10 10
Hauana maremaTHyeckoro aHaim3a 32 16 16 10
KoMmOuHaTtoprka, CTaTHCTHKA ©  TEOpHS 24 12 12 20
BEPOSITHOCTEH
I'eomeTpus 64 32 32 30
Koncynpranuu 14
Bcero o pucrnumnianze 248 124 124 124
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2.3. TemaTnyeckuii njiaH U copep:KaHue Y4eOHOM JUCIIUIINHBI

HamMeHoBaHNE PasIesIoB 1 TeM Coaeprxanue yueOHOro MaTepuaJia, JabopaTopHble padoThl M NPAKTHYECKHE 3aHATHSA, O0bem | YpoBeHb
caMoCTosITeJIbHasi padoTa 00y4yaroluxcs 4YacoB | OCBOEHHs
1 2 3 4
BBenenne Copepxanne yueOHOr0 MaTepHajia
Maremartrka B HayKe, TEXHUKE, 9KOHOMHKE, HH()OPMAITMOHHBIX TEXHOJIOTHSIX U MPAKTUIECKON 2 1
nesatenbHOCTH. e 1 3a1aun n3y9eHnsl MaTeMaTHKH Tipu ocBoeHuH npodeccuii CI1O u
creruanpuocteit CITO
Paznen 1. Anredpa 56
Tema 1.1 Pa3Butne noHATHS O Coaep:xanue ydyeOHOro MaTepuaJia > 1
quciie Ilenble 1 panMoHaIbHbIE YKcia. JleHCTBUTENbHBIE YUCIA.
Conep:xanue yueOHOro MaTepuaJia 5 1
[TpubnrkeHHbIe BEIYUCICHUS.
IIpakTHYecKue 3aHATHSA:
ApudmeTrueckue ASHCTBUS HAJl YUCIAMH, HAXOKICHHE TPHOIMKECHHBIX 3HAUYCHHUI BEJTMYUH H 2 2
MOTPENTHOCTEH BBIYMCICHUH (a0COIIOTHOM M OTHOCHTEITLHOI), CPAaBHEHHE YUCIIOBBIX BBIPAKCHUI
IIpakTHYecKue 3aHATHSA:
ApudmeTrueckue ASHCTBUS HAJl YUCIAMH, HAXOKICHUE TPHOIMKCHHBIX 3HAUYCHHUI BEJTMYUH H 2 2
MOTPELTHOCTEH BBIYMCICHUH (a0COMIOTHOM 1 OTHOCHTEINTBLHOI), CPaBHEHUE YHCIIOBBIX BBIPAKCHUI
Conep:xanue ydyeOHOro MaTepuasia 5 1
KommuiekcHble unca.
Tema 1.2. KopHu, cTenenu u Copaepxanne yueOHOr0 MaTepHaJia
Jorapugmsl Kopnu u crenenn. Kopau HaTypalbHON CTENEHU U3 YHCIIA U UX CBOMCTBA. 2 1
IIpakTHYeckne 3aHATHSA:
Brruncnenne w cpaBHeHHWE KOpHel. DBrwimomHeHwe pacueToB ¢ pamukanamu. PerieHue 2 2
HppalMOHAIBHBIX YPAaBHEHHH.
Conep:xanue yueOHOro MaTepuaJia
CreneHn ¢ palWMOHANBHBIMH TIOKa3aTelsIMH, HX cBoiicTBa. CTemeHW C JeiCTBUTEIHHBIMHU 2 1

roka3areisiMiu. CBOMCTBA CTCIICHH C JIEMCTBUTEIBHBIM ITOKa3aTeIeM

11




IIpakTHYeckne 3aHATHSA:
CpaBHenue cremneneil. [IpeoOpa3oBanue BRIpaXKCHHM, COAEPKAIINX CTEIICHH

IIpakTHYecKue 3aHATHA:
Pemenne noka3aTenpHBIX YpaBHEHUH. Pelienue mpukmagHbIx 3a1a4

Conep:xanue y4eOHOro MaTepuaJia

Jlorapudm. Jlorapudm gucina. OCHOBHOE j0rapuMUIECCKOE TOXKIACCTBO. JlecaTHUHbIE U
HaTypasibHbIe Jorapudm. [IpaBuna aeiicteuii ¢ morapupmamu. [lepexon kK HOBOMY OCHOBaHUIO

IIpakTHYeckne 3aHATHSA:
HaxoxeHue 3HadeHui torapudma mo mporu3BoIbHOMY OCHOBaHHIO. [lepexom 0T 0THOr0 OCHOBaHHUS

K IPYyTOMY.

IIpakTHYeckne 3aHATHSA:
Brluucnenue u cpaBHeHHe jorapudma

IIpakTHYecKue 3aHATHSA:
JlorapudMupoBaHue U MOTCHITUPOBAHUE BHIPAKCHHM.
Pemenwne norapuMuveckux ypaBHCHUN

IIpakTHYeckne 3aHATHSA:
Pemenne norapudmMudecKkux ypaBHEHUI

Coaep:xanue ydueOHOro MaTepuasia

[IpeoOpazoBanue anredpanyueckux BeipaxeHuil. [IpeoOpazoBanne panroHaIbHBIX, HPPAIMOHATIBHBIX
CTENICHHBIX, IOKAa3aTebHBIX U JIOTAPH(YMUUCCKUX BBIPAKESHUH

HpaKTl/I‘leCKI/le 3aHATHA:
HpI/I6III/DK€HHI>I€ BBIYMCJICHUSA U PCHICHU A MPUKIIAAHBIX 3a1a4

Kontpoasnas padora Ne 1: «<KopHu, creneHu u jorapupmbi»

CamocTrosiTeqibHast padoTa:

BBHITIOJTHEHHE JOMAITHUX 3aIaHui 1Mo pazneny 1

IIpumepHasi TeMaTHKa BHeAYAUTOPHON CaMOCTOSITeJIbHOH PaGboThI
Hanmcanue pedepatos:

HenpepsiBHbIC 1poOH

IIpuMeHeHHe CJI0KHBIX MPOLIEHTOB B pacueTax

20

Paznen 2. YpaBHenus u
HepaBeHCTBA

50

Tema 2.1 YpaBHEHHS U CHCTEMBI
ypaBHEHUI

Conep:xanue ydyeOHOro MaTepuasia
YpaBHEHUS U CHCTEMBI ypaBHEHU. ParimoHanbpHbIe, HppaIlMOHAIBHEIC, TOKA3aTELHbIC U
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TPUTOHOMCTPUICCKHUC YPABHCHUS U CUCTCMBI.

Conep:xanue yueOHOro MaTepuasia
YpaBHEHHS U CUCTEMBI ypaBHEHU. PanimoHa bHbIe, UppallOHATEHBIE, TOKA3aTeNbHBIC 1
TPUTOHOMETPUYCCKUE YPABHEHUS M CUCTEMBI.

Conep:xanue yueOHOro MaTepuasia
YpaBHEHHS ¥ CUCTEMBI ypaBHEHUI. PanimoHa bHbIe, UppallOHANTEHBIE, TOKA3aTeNIbHBIC 1
TPUTOHOMETPUYCCKUE YPABHEHUS M CUCTEMBI.

Conep:xanue ydueOHOro MaTepuasia
YpaBHEHUS U CHCTEMBI ypaBHEHUH. ParnoHanbpHbIe, HPpAIMOHAIBHEIC, TOKA3aTELHBIC U
TPUTOHOMETPUYCCKUE YPABHEHUS M CUCTEMBI.

Coaep:xanue ydeOHOro MaTepuasia
OCHOBHBIC TPUEMBI UX peleHus (Pa3iokKeHHe Ha MHOYXKHTEIH, BBEICHHE HOBBIX HEU3BECTHBIX,
MOJICTAHOBKA, rpadMuecKuii METON)

Coaep:xanue ydueOHOro MaTepuasia
OCHOBHBIC TTPUEMBI UX peleHus (Pa3iokKeHHe Ha MHOXKHTEIH, BBEICHHE HOBBIX HCU3BECTHBIX,
MOJICTAHOBKA, rpadMuecKuii METON)

Coaep:xanue ydueOHOro MaTepuasia
OCHOBHBIC TTPUEMBI UX peleHus (Pa3iokKeHHe Ha MHOXHUTEIH, BBEICHHE HOBBIX HEU3BECTHBIX,
MOJICTAHOBKA, rpadUuecKuii METO)

Conep:xanue yueOHOro MaTepuaJia
PaBHOCHIBHOCTE ypaBHeHHﬁ, HCPAaBCHCTB, CUCTCM

IIpakTHyeckune 3aHATHS:
Kophu ypaBHenuii. PaBHocunbHOCTs ypaBHeHHH. [Ipeobpa3oBanue ypaBHeHHUI

IIpakTHYeckne 3aHATHSA:
OcHOBHBIE ITPUEMBI PEIICHHs] yPaBHEHU

IIpakTHyeckune 3aHATHS:
Pemenue cuctem ypaBHeHUI

IIpakTHYeckne 3aHATHSA:
Pemenue cucrem ypaBHeHUi

Tema 2.2 HepaBenctpa

Coaep:xanue ydueOHOro MaTepuasia
PanmonanbHbIe, HPpANMOHATBHBIC, IOKA3aTENBHBIC H TPUTOHOMETPUICCKHE HEPABEHCTBRA.
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OcCHOBHEIC IMPUCMBI UX PCHICHUA

Conep:xanue yueOHOro MaTepuasia

PanmonansHble, WppalMOHaJIbHBIE, TIOKa3aTeNbHbIE W TPUTOHOMETPHYECKHE HEpPaBEHCTBA. 2
OCHOBHBIC TIPUEMBI UX PEIICHUS
Conep:xanue yueOHOro MaTepuasia
PanmonansHble, WppalMOHaJIbHBIE, TIOKa3aTeNbHbIE W TPUTOHOMETPHYECKHE HEpPaBEHCTBA. 2
OCHOBHBIE NIPUEMBI UX PEIICHUS
Conep:xanue ydueOHOro MaTepuasia
PanmonanbHble, HppalMOHATBLHBIC, IOKA3aTENbHBIC H TPUTOHOMETPUICCKHIE HEPABEHCTRA. 2
OCHOBHBIE NIPUEMEBI UX PEHICHUS
IIpakTHYecKue 3aHATHSA: 5
Hcnonp3oBanue cBONCTB M rpauKoOB (YHKIIMHA I PELICHHs YPaBHEHUN M HEPABEHCTB
IIpakTHYeckne 3aHATHSA: 2
Hcnonp3oBanue cBOUCTB 1 rpadMKoOB (QYHKIIHIA T PEICHs YpaBHEHUN U HEPABCHCTB
Kontpoannas pa6ora Ne 2. «<YpaBHeHUsI M HEPaBEeHCTBAa» 2
CamocrosTeqbHasi paboTa
BBHITIOJTHEHHE JOMAITHUX 3a/IaHuH 110 pasneny 2
IIpumepHasi TeMaTHKa BHEAYANTOPHON CaMOCTOSITEJIbHOH PaGoThI 10
Hanucanwue pedepaTos:
HccrenoBanue ypaBHEHUH U HEPABEHCTB C MapaMeETPOM
IIpakTHYeckne 3aHATHSA:
[Ipumenenne MaTeMaTHYECKUX METOJIOB JIJISl PEIICHHUS COAePKATENbHBIX 3a/1a4 U3 Pa3TMIHBIX 2
obJyacreil HAyKu ¥ IpakTUKU. HTEpnpeTalus pe3ysibpTaTa, y4eT pealbHbIX OTpaHudeHIH
Pa3nen 3. OcHOBBI 42
TPUTOHOMETPHH
Tema 3.1.OcHOBHBIC TIOHSTHUS Coaep:xanue ydueOHOro MaTepuasia >
Pannannas mepa yria. Bpamarensnoe nemkenne. CHHYC, KOCHHYC, TAHT€HC M KOTAHT'€HC YHCIia
IIpakTHYeckne 3aHATHSA:
PanuannbpIil MeTOT U3MEPEHUS YTIIOB BPAIIEHUS U CBS3b C TPaAyCHONU MEpOi 2
Tema 3.2 OcHOBHEBIE Copaepxanne yueOHOr0 MaTepHaJia 2
TPUTOHOMETPHYECKHE TOXKIAECTBA | DopMyIIbl PUBEICHHS
Coaep:xanue ydueOHOro MaTepuasia 2
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®opmynsl crnoxxenus. opMyiel yasoeHus. PopMyIbl MOJTOBUHHOTO yIJia

IIpakTHYecKue 3aHATHSA:

OCHOBHBIE TPUTOHOMETPUIECKHE TOKAECTBA, (OPMYJIIBI CIOXKEHNUs, yaBoeHus, [ IpeoOpazoBanns
CYMMBI TPUTOHOMETPHUYECKUX (PYHKIHI B MPOU3BEACHUE, TPeoOpa3oBaHue POU3BEICHNUS
TPUTOHOMETPUYECKUX QYHKLHUI B CYMMY

IIpakTHYecKue 3aHATHSA:

OCHOBHBIE TPUTOHOMETPHUIECKHE TOKAECTBA, OPMYJIIBI CIOXKEHNUs, yaBoeHus, [ [peoOpazoBanns
CYMMBI TPUTOHOMETPHUYECKUX (DYHKIUH B TPOU3BEICHHUE, TPEOOpa30BaHNE TPOU3BEICHIS
TPUTOHOMETPUYECKUX QYHKIIUI B CYMMY

Tema 3.Z I[IpeoOpa3oBanus
MpoCTeNIux
TPUTOHOMETPUUCCKUX BBIPAKCHUH

Coaep:xanue ydeOHOro MaTepuasia
[IpeoOpazoBaHue CyMMBI TPUTOHOMETPUYCCKUX (PYHKIIUH B MPOU3BEICHUE U IPOU3BEIICHUE B CYMMY

Conep:xanue y4eOHOro MaTepuaJia
Bripaxxenne TpuroHoMeTprdeckuX (YHKIUNA 9epe3 TAHreHC MOJIOBUHHOTO apryMEeHTa

IIpakTHYeckne 3aHATHSA:

OCHOBHBIE TPUTOHOMETPUUECKUE TOKIECTBA, OPMYIIBI CIOKEHHS, YABoeHH, [IpeoOpazoBanus
CYMMBI TPUTOHOMETPUUYECKUX (PYHKIMH B Ipou3BeieHUE, IpeoOpa3oBaHue IPOU3BEICHUS
TPUTOHOMETPHUCCKHUX (QYHKIMH B CyMMY

IIpakTHYeckne 3aHATHSA:

OCHOBHBIE TPUTOHOMETPHUUECKUE TOKIECTBA, OPMYIIBI CIOKEHHS, YABoeHH, [IpeobpazoBanus
CYMMBI TPUTOHOMETPUUYECKUX (PYHKIMH B Ipou3BeieHue, IpeoOpa3oBaHue IPOU3BEICHUS
TPUTOHOMETPUUCCKHUX (YHKIMH B CYyMMY

Tema 3.4. TpuroHOMeTpHUECKHE
ypaBHEHHMS M HEPaBEHCTBA

Conep:xanue y4eOHOro MaTepuaJia
OOpaTHBIEC TPUTOHOMETPHUYCCKUE PYHKIUU. APKCHHYC, apKKOCHHYC, aPKTAHTCHC

IIpakTHyeckune 3aHATHS:
OO6patHble TPUTOHOMETpHUYECKHE PYHKIMH: APKCUHYC, APKKOCHHYC, APKTaHTE€HC

Conep:xanue yueOHOro MaTepuaJia
IIpocreiiiiiie TPUTOHOMETPUUECKHUE YPABHEHUS

Coaep:xanue ydueOHOro MaTepuasia
[Ipocreiime TpUroHOMeTpUUYECKHE HEPABESHCTBA

IIpakTHYecKue 3aHATHSA:
IIpocreiiliine TPUrOHOMETPUYECKUE YPABHEHUSI U HEPABEHCTBA

KonTpoasnas pa6ora Ne 3 «OcHOBBI TPHTOHOMETPHH

N

CamocTtosiTesqbHasi padoTa:
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BBITIOJTHCHHUEC JOMAITHUX 3aL[aHHﬁ 110 pa3aciy 3

Pasznen 4. ®ynknum, ux

CBOICTBA M TpaduKH 28
Tema 4.10ynknuu. CBolicTBa Copaepxanne yueOHOr0 MaTepHaJia
yHkumit. O6patHbIe GyHKIIH Oynknuu. OO61acTb OnpeAeseHUWs W MHOXKECTBO 3HAueHHH; Trpaduk (QYHKIUH, TMOCTPOSHHE 2
rpadukoB GYHKIWH, 3a]JAHHBIX PA3IMYHBIMHU CITOCOOAMU
IIpakTHYecKue 3aHATHSA:
[TpuMmepsl 3aBUCUMOCTEN MEXy MEPEMEHHBIMU B PEAJIbHBIX POLIECCaX U3 CMEKHBIX JUCLUTITHH. 2
Onpenenenue Gyukuuid. [loctpoeHne u ureHue rpadukoB QyHKITHIA
Coaep:xanue ydeOHOro MaTepuasia
CaoiicTBa QyHKIMH. MOHOTOHHOCTb, YeTHOCTD, HEYETHOCTD, OTPAHMYEHHOCTD, IEPUOIUIHOCTE.
[IpomesxyTku Bo3pacTaHusl U yObIBaHUs, HAUOOJIbIIEE U HAMMEHbILIEE 3HAYCHUS], TOUKH DKCTpeMyMa. 2
I'padmaeckas naTepriperanus. [[pumepsl QyHKINOHATBHBIX 3aBUCIMOCTEH B peabHBIX MPOIIeccax
U SBJICHUX. ApudmMeTHdyeckue onepanuu Hax QyHKuusamMu. CrnoxHas QyHKIHS (KOMITO3HIIUS).
[TonsiTHE 0 HEMPEPHIBHOCTH (PYHKIMU
IIpakTHYecKue 3aHATHSA:
Uccnenopanne ¢pyukiuu. CBONCTBA TUHEHHOM, KBaAPaTHYHON, KyCOYHO-TUHEHHON U ApOOHO-
nuHeHHOH QyHKiH. HenpeprsiBHbIe 1 neproanyeckue GyHkuuu. CBoiicTBa U Tpaduku CHHYcA, 2
KOCHHYCa, TAHT€HCA U KOTaHTeHCa
Conep:xanue yueOHOro MaTepuaJia
Obpatnbie ¢ynkuun. Ob6nacTe ompeneneHus W obmacTe HaueHWd oOpaTHoil (yHkumu. ['paduk 2
00paTHOH (pYHKIIUH
IIpakTHYeckne 3aHATHSA:
2
OOpatHble pyHKIMU U BX Tpadukd. OOpaTHbIC TPUTOHOMETPUUECKHE (DYHKITUH
Tema 4.2 CteneHHsbIe, Coaep:xanue y4eOHOro MaTepuasia
[I0Ka3aTeJIbHBIC, Omnpenenenue QyHKmMid, ux cBoicTBa W rpaduku. IIpeoOpazoBanus rpaduxos. [lapamienbHbii
norapupMIUICCKUE 1 MIEPEHOC, CUMMETPHUS OTHOCHUTEJIBHO OCE KOOpAMHAT M CHUMMETpPUS OTHOCHTENBHO Hayaia 2
TPUTOHOMETPHYECKUE PYHKLIHMH. KOOpJIMHAT, CUMMETPHUS OTHOCHUTEIBHO MPSMOU Y = X, pacTsDKEHHE U CXaTHE BIOJb Oce
OO6paTHbBIE TPUTOHOMETPUICCKUE KOOPIMHAT
(yHKIMHK IIpakTHYeckne 3aHATHSA: 2
[IpeobpazoBanue rpaduka GyHKITHH.
Koutpoannasi padora Ne 4. «DyHKIHH, HX CBOCTBA U rpaguKu» 2
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CamocrosiTeqbHast paboTa

BBITIOJTHEHNE JOMAIITHUX 3a/IaHui 10 pazaeny 4

IIpumepHasi TeMaTHKa BHEAYAUTOPHON CaMOCTOATEHLHONH PadoThI
Hanmcanue pedepatos:

CroxeHue rapMOHHUYECKUX KoJeOaHMi

I'paduaeckoe penrenne ypaBHCHUH 1 HEPABSHCTB

10

Pasznen 5. Hauaaa
MaTeMaTHYeCKOro aHAJInu3a

42

Tema 5.1 ITocnenoBaTenbHOCTH.

Conep:xanue y4eOHOro MaTepuaJia

ITocnenoBarenpHocTH. CIIOCOOBI 3aaHKs M CBOMCTBA YMCJIOBBIX ITOCEA0BAaTEILHOCTEN. [lonsamue o
npeoene nocaedosamenvrocmu.Cyuecmeosanue npedena MOHOMOHHOU o2panuyeHHouU
Nnocne008amelbHOCHU

Coaep:xanue ydueOHOro MaTepuasia
CyMmMmupoBaHHe TIOCTIEI0BaTeIbHOCTEH. beckoHeuHO yObIBaroIIas reoMeTpruieckas MPOrpeccus u ee
cyMMma.

IIpakTHYecKue 3aHATHS:
YuciaoBas OCIEN0BATENBHOCTD, CIIOCOOB! €€ 3aaHNs, BEIUYUCIIEHNS YWIEHOB [OCIEI0BATEIBHOCTH.
[Ipenen nocnenoBaTeNbHOCTH

IIpakTHYecKue 3aHATHSA:
[penen mocnenoBarenbHOCTH. beckoHEUHO yOBIBaOIasi reoMeTprUIecKast POrPeccHst

Tema 5.2 IlponsBomHas

Conep:xanue y4eOHOro MaTepuaJia

[Ipoussoanas. [loustre 0 Mpou3BOAHON (YHKIUH, €€ T'€OMETPUUYCCKHH M (DU3MUSCKUN CMBICI.
VYpaBHeHHe KacatenbHOW K rpaduky (ynkmuu. [Ipon3BogHbIE CYMMBI, pa3HOCTH, MPOU3BEICHHUS,
4acTHOTO. [IpOor3BOIHBIE OCHOBHBIX AJIEMEHTAPHBIX (DYHKIUN

IIpakTHYeckne 3aHATHSA:
[paeuna u Gopmynsl nuddepeHIMPOBaHMs, TA0IHIIA TIPOU3BOIHBIX JIEMECHTAPHBIX (PYHKIIHH

IIpakTHYecKue 3aHATHS:
[IpousBoaHast: MEXaHUYECKUNA U T€OMETPUUECKUIA CMBICI MPOU3BOJHON. YpaBHEHUE KacaTEIbHOU B

00II[EM BHJIE

Coaep:xanue ydueOHOro MaTepuasia
[TpumMmeHeHue nepBoi MPOU3BOAHON K UCCIEAOBAaHUIO (DYHKIIMH U TIOCTPOCHHIO TPapuKOB.

Coaep:xanue ydyeOHOro MaTepuasia
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[IpousBoaHbIe 0OpaTHON GYHKIMH U KOMIO3HLIUHN (QYHKIINN

IIpakTHYecKue 3aHATHS:
Hccnenopanne QyHKIMH ¢ TIOMOILBIO TPOM3BOAHON. HaxoxmeHne HanOoJIbInero, HAMMEHBIIIETO
3HAYCHUSI ¥ DKCTPEMAIbHBIX 3HAYCHUN (DyHKITHH

Conep:xanue y4eOHOro MaTepuaJia

ITpumepbl HCTIONB30BaHUA MPOU3BOIHOM [T HAXOXKACHUS HAUITYUIIIeTO PEIICHUS B IPUKIIAIHBIX
3agadax. BTOpaﬂ mpou3BoJHasd, €€ FCOMeTpI/I‘-IeCKI/Iﬁ n (1)I/I3I/I‘-ICCKI/II7I CMBICIJI. Haxox(z[e}me CKOpOCTHU
JUIS TIpoliecca, 3a1aHHoro GopMyiol U rpaduKoM

Tema 5.3 IlepooOpasHas u
UHTETPA

Coaep:xanue yueOHOro MaTepuasia

IlepBoobOpazHas u uHTerpai. [IpuMeHeHue onpeneeHHOTo MHTErpaia [yl HaXOoXKICHUS IUIOIIAIU
KpuBoJHMHEHOH Tpanenmu. Popmyna Herorona—Jlelibuuna

IIpakTHYeckne 3aHATHSA:
Wuterpain u neproobpasnas. Teopema HeroTona-JIeitOuuma. [IppuMeHeHne HHTErpaia K

BBIYHCJICHUIO (bHBI/I‘lCCKI/IX BCJIINYHMH 1 rmomaz[eﬁ

IIpakTHYeckne 3aHATHSA:
Wuterpain u neproobpasnas. Teopema HeroToHa-JIeitOnuma. [IpuMeHeHrne HHTErpaia K

BBIYHCJICHUIO (bHBI/I‘lCCKI/IX BCJIINYHMH 1 rmomaz[eﬁ

Conep:xanue yyeOHOro MaTepuaJia
ITpuMepsl MPUMEHEHUs HHTErpaia B QU3MKE U T€OMETPHH

Kontpoasnas padora Ne 5: «Havyana MmaTeMaTH4eCKOro aHAJIH3a»

CamocrosiTeqbHast paboTa

BBINOJIHEHHE IOMAIIHUX 3aJjaHu 110 pa3zeny S

IIpumepHasi TeMaTHKa BHeaAyAUTOPHOI caMOCTOATEIbHON PadoThI
Hanwucanwue pedepara:

[Tonstne nuddepeninana u ero NPUIKESHUS

10

Pa3nen 6. KomounaTopuka,
CTATHCTHUKA U Teopusi
BEpPOSITHOCTEH

44

Tema 6.1251eMeHTEI
KOMOWHATOPHUKH

Conep:xanue y4eOHOro MaTepuaJia

OCHOBHbIC TOHSTHS KOMOMHATOPHKH. 3aJadyd Ha IOJACYET 4YKCIa pa3MEIlEHHUi, MepecTaHOBOK,
COUYETaHUN
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IIpakTHYeckne 3aHATHSA:

HcTopus pazButns KOMOMHATOPUKH, TEOPUH BEPOATHOCTEH M CTATUCTUKH M WX POJb B Pa3ITUYHBIX 2
chepax 4eToBeUeCKOH KHU3HEACATEILHOCTH. [IpaBuiia KOMOMHATOPHKH
Conep:xanue y4eOHOro MaTepuaJia
Penrenue 3anau Ha nepe®op BapHaHTOB 2
IIpakTHYecKue 3aHATHSA: 2
Permenne koMOMHATOPHBIX 3a/1a4. Pa3menieHnsi, coueTaHus U IePEeCTaHOBKH
Conep:xanue yueOHOro MaTepuaJia 5
dopmyia buHoMma HetoTona. CBoiicTBa OMHOMHUHAIBHBIX K0d(hduinenToB. TpeyroapHuk [lackais
IIpakTHYeckne 3aHATHSA: 2
bunoma Herotona. Tpeyronpuuk [lackans. [Ipuknagasie 3agauu

Tema 6.2. DeMeHTHI TEOPUH Coaep:xanue ydyeOHOro MaTepuasia

BEPOSTHOCTEH CoObiTHE, BEPOSITHOCTH COOBITUS, CIIOKEHHE ¥ YMHOXEHHE BeposTHOCTed. [lowsmue o 2
He3a8UCUMOCTU cOObIMULL
IIpakTHYecKue 3aHATHSA:
Knaccuueckoe omnpejienieHue BEpOSTHOCTH, CBOMCTBA BEPOSITHOCTEN, TEOpEMa O CYMME 2
BepOosTHOCTEH. Bruncienue BeposiTHOCTEH
Coaep:xanue yueOHOro MaTepuasia
JuckpeTHas ciayyaiiHasi BEIMYHMHA, 3aKOH €€ Pacipe/IeICHHUs. 2
UwcnoBble XapaKTEPUCTHKY JTUCKPETHOM CIy4aiiHO# BenuunHbl. [ToHATHE 0 3aKOHE OOJIBIINX YHCEN

Tema 6.5 DneMeHTHI Conep:xanue ydueOHOro MaTepuasia

MaTeMaTHIECKON CTaTHCTHKA IpencraBienne qaHHBIX (TaOIHIBI, THATPAMMBI, Tpad)UKH), TEHEpaIbHAsS COBOKYITHOCTh, BEIOOPKA, 2
cpennHee apudmernieckoe, meauana. [lonsarue o 3agauax MaTeMaTH4ecKoil CTaTUCTUKH. Pemenne
3aJ1a4 ¢ IPUMEHEHHEM BEPOSATHOCTHBIX METOOB
IIpakTHYecKue 3aHATHSA: 2
[Tpuknagusie 3anayun. [IpencraBieHne YUCIOBBIX TaHHBIX
Kontpoashas padora Ne 6: <KoMOHMHATOPHKA, CTATHCTHKA U TeOPUsI BEPOATHOCTEI» 2
CamocrosiTeqbHast paboTa
BBITIOJTHEHHE JIOMAITHUX 33J[aHuH 10 pasjeny 6
IIpumepHasi TeMaTHKa BHEAYANTOPHON CaMOCTOSITeJIbHOH PaGoThI 20

Hammucanwue pedepara:
CxeMbl bepHy UM MOBTOPHBIX HCIIBITAHUH
CpenHye 3Ha4YEHHUS U NX IPUMEHEHHE B CTATHCTHKE
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Paznen 7.I'eomerpus

94

Tema 7.1KoopauHaThI 1 BEKTOPHI

Coaep:xanue ydueOHOro MaTepuasia

[psimoyronibHast (nekapToBa) CHUCTEeMa KOOPIMHAT B MPOCTpaHCTBe. DOpMyia pacCTOSHUS MEKIY 2
JIByMsI TOYKaMU. Y paBHEHHs c(ephl, INTOCKOCTUU NPSIMOt
IIpakTHYeckne 3aHATHSA:
JlekapToBa cucTeMa KOOpPAWHAT B MPOCTPAHCTBE. YPaBHEHHE OKPYKHOCTH, CQephl, TIOCKOCTH. 2
Paccrosane Mexny Toukamu
Conep:xanue y4eOHOro MaTepuaJia
Bexropel. Moayns BekTopa. PaBerHcTBO BekTOpoB. CIIOKEHHE BEKTOPOB. Y MHOXKEHHE BEKTOpa Ha 2
yrcio. Pa3noxeHne BEKTOpa 10 HAMpaBICHUsIM. YTOJ MEXIY JBYMSI BEKTOPaMHU
IIpakTHYeckne 3aHATHSA:
BexkTtopsl. JleiicTBUA ¢ BEKTOpaMHu. 2
Conep:xanue yueOHOro MaTepuaJia 5
[Tpoexnus BekTopa Ha ock. KoopannaaTte! BekTopa. CKaysipHOE MPOU3BEICHHE BEKTOPOB.
IIpakTHYecKue 3aHATHSA:
JlexapToBa crcteMa KOOpAWHAT B TPOCTPAHCTBE. 2
JleiicTBUS ¢ BEKTOpaMH, 3aJaHHBIMU KoOpArHAaTaMu. CKalsipHOE POU3BEICHHE BEKTOPOB
Coaep:xanue yueOHOro MaTepuasia 5
Hcnonp30BaHne KOOPAMHAT U BEKTOPOB MPH PEIICHUH MaTEMaTHYECKUX M MTPHUKIIAIHBIX 3329
IIpakTHYeckne 3aHATHSA:
BekropHoe ypaBHEHHE IPSAMOH U TUIOCKOCTH. M crionp30BaHne BEKTOPOB MPH I0KA3aTEIbCTBE 2
TEOPEM CTEPEOMETPHHU

Tema 7.2TIpsmble 1 TuiockocT B | Coaepskanmne y4eGHOro MaTepuasia

NPOCTPaHCTBE Bsaumuoe pacnonoskeHue BYX NPAMBIX B MpocTpaHcTBe. [lapanienbHOCTh MPsIMOM U IIIOCKOCTH. 2
ITapanneabHOCTh MIOCKOCTEN
IIpakTHYecKue 3aHATHSA:
[Ipru3Haky B3aMMHOTO PACHOJIOKEHHUS HPAMBIX. YTOJI MEXIy NMpsIMBIMH. B3anmHOe pacnosoxeHue 2
NPSAMBIX U TJIOCKOCTEN
Coaep:xanue ydueOHOro MaTepuasia
[epneHIUKYISAPHOCTD MPSIMOI U TIOCKOCTHU. [leprneHnnuKysp U HAKJIOHHAA. YTOI MEXIy IPSMOU U 2

IJIOCKOCTHIO. JIByTpaHHbIN yrodl. Yol Mex1y IIocKOoCTAMHU. [lepreHAuKyY I pHOCTh ABYX
IJIOCKOCTEH
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IIpakTHYeckne 3aHATHSA:
IlepieHauKyISIp U HAKJIOHHAA K IUIOCKOCTH. YTOJ MEXIY NpsIMOM M IUIOCKOCTHIO. TeopeMbl O

B3aMIMHOM PaCIOJIOKEHHUH MPSIMOH M MIIOCKOCTH. Teopema o Tpex MepreHANKYIsIpax

IIpakTHYeckne 3aHATHSA:
ITpu3Haku 1 cBOMCTBA NapaJlIEIbHbBIX U MEPIEHANKYIISIPHBIX MIIOCKOCTEN

Conep:xanue ydueOHOro MaTepuasia

FCOMeTpI/I‘-IeCKI/IC Hp€06pa3OBaHI/I}I IIPOCTpaHCTBA: napannem,HHﬁ MEpCHOC, CUMMCETPHUA
OTHOCHUTCIBHO IINIOCKOCTH

IIpakTHYecKue 3aHATHS:
PaccrosiHe OT TOYKH 0 TUIOCKOCTH, OT MIPSMOM IO THIOCKOCTH, PACCTOSTHIE MEXKIY IIIOCKOCTSIMH,

MCIKAY CKPCUIMBAOIITUMUCS PSAMBIMU, MCKIAY MPOU3BOJIbHBIMHA (bHpraMI/I B MPOCTPAHCTBC

Coaep:xanue ydueOHOro MaTepuasia
[NapamnensHOe  mpoekTupoBaHue. [lnomans  opToroHanpHON — mpoekiuu.  M3o0paxeHue
MPOCTPAHCTBEHHBIX (UTYP

HpaKTl/I‘leCKI/le 3aHATHA:
Hapannenbﬂoe MMPOCKTUPOBAHUC U €TI0 CBOICTBaA. TeopeMa O IITomagu OpTOFOHaHBHOﬁ OPpOCKIUHN

MHOT'OYTOJIbBHUKA. Bzaumnoe PaCIioIOKCHUEC NPOCTPAHCTBCHHBIX (1)I/Il"yp

Tema 7.3 MHOrorpaHHUKH

Coaep:xanue ydyeOHOro MaTepuasia

Bepmunbel, peOpa, rpanu MHOTorpaHHuka. PassepTka. MHororpanHsie yriel. Beimykible
MHororpaHuku. Teopema Diinepa

Coaep:xanue ydueOHOro MaTepuasia
[Tpusma. [psimast 1 HakIoHHAs npu3Ma. [IpaBunbhas npusma. [lapannenenunesn. KyoO.

Conep:xanue y4eOHOro MaTepuaJia
[Mupamuga. IlpaBwnbHas mmpamuga. YcedeHHas mupamuma. Terpasap. Cummerpum B Kybe, B
napajuleNienuIese, B mpu3Me u nupamuze. CedeHus Kyoa, IPU3Mbl U TAPAMHU/TBI

IIpakTHYeckne 3aHATHSA:
Pa3nuanble BUABI MHOTOTrpaHHUKOB. VX M300pakeHusl.

IIpakTHYeckne 3aHATHSA:
Ceuenus 1 pa3BepTKH MHOTOIPaHHUKOB. Bunbl cuMMeTpuii B mpoctpancTse. CUMMETpUS Te
BpalLlleHHs] 1 MHOIOT'PaHHUKOB

Coaep:xanue ydueOHOro MaTepuasia
IpencraBieHne 0 MPaBUIBHBIX MHOTOTPAHHUKAX (TETpadap, Ky0, OKTadIp, TOACKAdIP U HKOCAdIP).
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Conep:xanue yueOHOro MaTepuaJia
Hnomazm IMOBEPXHOCTU MHOT'OI'PaHHHUKOB

IIpakTHYecKue 3aHATHS:
[Tnomans NOBEpXHOCTH

Tema 7.4 Tena u moBepxXHOCTH
BpaICHUS

Conep:xanue y4eOHOro MaTepuaJia

Hunmuaap v koHyc. Y cedeHHbIH KoHyc. OCHOBaHME, BEICOTA, OOKOBAs TIOBEPXHOCTh, 0Opa3yromias,
pa3BepTka. OceBbIe CEUCHHS U CEUSHMUS, TapauIeIhbHBIC OCHOBAHUIO

IIpakTHYeckne 3aHATHSA:
CeueHust ¥ pa3BepTKU MHOT'OTPAHHUKOB.

Coaep:xanue ydueOHOro MaTepuasia
[ap u chepa, ux ceuenusi. KacarenpHas miockocTs K cdepe

IIpakTHYecKue 3aHATHSA:
Ceuenns u pa3BepTKA MHOTOTPaHHUKOB.

Tema 7.53mepenns: B reoMeTpUH

Copepxanne yueOHOr0 MaTepHajia

O0beM u ero wusMmepenue. HMHrerpanpHas ¢opmyina oObema. Popmynsl oObeMa Kyoa,
IPSIMOYTOJILHOTO Tapaiiesienunea, Mpu3Mbl, HHaApa. DopMyIisl 00beMa MUpaMHIBI B KOHYCA.
DopMyJTBI TUTOIIAIN MTOBEPXHOCTEH MUINHAPA U KOHYCa

Conep:xanue yueOHOro MaTepuaJia
dopmyiiel 00beMa 1apa U miomanau cdepsl. [Togodue Ten. OTHOLICHHUS TUIOINAICH MOBEPXHOCTEH U
00BEMOB TOTIO0HBIX TEI

IIpakTHYecKue 3aHATHS:
Brruncienue momanei 1 00bEMOB

Kontpoasnas pa6ora Ne 7: «I"eomeTpusi»

CamocrosiTeqbHast paboTa

BBITIOJIHEHHE IOMAITHUX 33aJaHui 1o paszaerny 7

IIpumepHasi TeMaTHKa BHeayAUTOPHOI caMOCTOATEIbHON PadoThI
Hanmucanwue pedepara:

BexTopHOe 33a1aH1e IpAMBIX U MIIOCKOCTEHN B MPOCTPAHCTBE
[IpaBunbHbIE ¥ IOTYIIPABUIbHBIE MHOTOTPAHHUKH

Konnyeckue ceueHus M UX IPUMEHEHHUE B TEXHUKE

30

HToro

AyIMTOpPHBIE 3AHATHS

248

KouncyabTanumn

14

CamocTosiTeibHas padoTa

110
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| | Yue6uas narpyska

| 372
Jnist XapaKTepUCTUKU YPOBHS OCBOCHHS yUeOHOT0 MaTepualia UCIONb3YIOTCS CIeAyIoIne 0003HaYeHHUS:
1. —03HaKOMHTEJbHBIN (y3HaBaHUE paHEe U3YUYEHHBIX 00BEKTOB, CBOWCTB);

2. —penpoayKTHBHBIH (BBITIOJHEHHE JACATSIBHOCTH 10 00pa3ily, HHCTPYKIIMU HIIH 0] PYKOBOJICTBOM)
3. —MpoAyKTHBHBIH (MJTAHUPOBAHUE U CAMOCTOSATEIBHOE BHITOJHEHUE JCITEILHOCTH, 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

MaremMaTHKa B HayKe, TEXHUKE, SKOHOMUKE,
UH(OPMAIIMOHHBIX TEXHOIOTHSIX U IPAKTHUECKOMN
ACATCIIbHOCTH. HGHI/I U 3aa9U U3YUCHUSA MATCMATHUKHU ITPU
ocoenuu npodeccurt CI10 u cnenmansHocter CITO.

v

Anrebpa

[enble u panoHaIbHBIC YKCIa. JleHCTBUTENbHbBIE YHCIA.
[TpubnmxenHble BerurcieHus. KommiekcHble uncia.
Kopnau u crenenu. Kopau HaTypabHOH CTETICHHU U3 YHCIIA
U uXx cBoycTBa. CTeneHu ¢ pallnoOHATbHBIMU [TOKa3aTeNsIMH,
ux cBoucTBa. CTENeHu ¢ JeHCTBUTEIbHBIMU TTOKA3ATEISIMU.
CBOJCTBA CTEIIEHH C JEUCTBUTEIBbHBIM II0KA3aTEIEM.
Jlorapudm. Jlorapudm uucna. OCHOBHOE
norapupMuUEcKoe TOXKAECTBO. [lecaTUUHbIE U
HaTypajibHble Jorapudmsl. [IpaBuiia 1eHcTBUH ¢
norapudmamu. [lepexo kK HOBOMY OCHOBAHHUIO.
[IpeoOpazoBanme anreOpandecKuX BoIPAKCHHUH.
[Tpeobpa3zoBaHre pallMOHANBHBIX, HPPALUOHATBHBIX
CTCTICHHBIX, TOKA3aTeIbHBIX U JOTapU(PMHUUECKUX
BBIPAKECHHH.

YpaBHeHuUs 1
HEpaBEeHCTBA

YpaBHEHHS ¥ CHCTEMBI ypaBHEHUH. PaninonaibHbIe,
UppalMoHaIbHbIE, TOKa3aTeNIbHbIE U TPUTOHOMETPUUECKHE
YpaBHEHHUS U CUCTEMbI. PABHOCUIILHOCTH ypaBHEHUH,
HEPaBEHCTB, CUCTeM. OCHOBHBIC TTPUEMBI UX PEIICHUS
(paznoxeHue Ha MHOXHTEIH, BBEJICHUE HOBBIX
HCHM3BECTHBIX, MMOJACTAHOBKA, TPaQHUECKUN METOT).
Hepapencrtpa. PaninoHalibHbIE, UppALIMOHAIBHEIE,
MOKa3aTeIbHbIC M TPUTOHOMETPUYECKHE HEPABCHCTBA.
OcHoBHbIE TIpUEMBI UX penieHus. Vcronb30BaHNe CBONCTB
U rpaukoB QYHKIMHK NpU PEIICHUH YPAaBHCHUH U
HepaBeHCTB. MeToa uHTepBaiioB. M300pakeHne Ha
KOOPJMHATHOHW TIJIOCKOCTH MHOKECTBA PEIICHUH
YpaBHEHUU U HEPABEHCTB C IBYMs IEPEMEHHBIMH H UX
cucteMm. [IpumeHenre MaTeMaTH4E€CKUX METOJOB JIJIst
pelieHus CoIepKATENBHBIX 3a/1a4 U3 Pa3IUYHBIX 00JacTeH
HAyKH U MpakTuku. HTepnperanus pe3ynapTaTa, yuer
peagbHBIX OTrPaHUYCHUH.
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pa3
Jien

HanmenoBanue
pasznerna

ConepxaHue pasferna

dopma
TEKYIIETO
KOHTPOJIS

2

3

4

OCHOBBI
TPUTOHOMETPHUU

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

Y.

OyHKIUH, UX
CBOMCTBA U
rpaduku

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

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

25




pa3
Jien

HanmenoBanue
pasznerna

ConepxaHue pasferna

dopma
TEKYIIETO
KOHTPOJIS

2

3

4

Hauyana
MAaTEMATHYECKOTO
aHamM3a

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

%

KomOunaropuka,
CTaTUCTHKA U
Teopus
BEPOSATHOCTEMN

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

26




a3 HanmenoBanue Popma
p ConepxaHue pasferna TEKYIIETO
fren paszena KOHTPOJISI
a

1 2 3 4

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

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

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

2.4.2.3aHATHA CEMHUHAPCKOT0 THNA
He npenycmoTrpenst
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2.4.3.IlpakTuyeckne 3aHATHS

Ne

HanmenoBanune
paszena

HanmeHoBaHuUe MPakTHYESCKUX (1a00paTOpHBIX) paboT

®dopma
TEKyILEero
KOHTPOJISt

1

2

3

4

BBenenue

v

Anrebpa

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

Vv ITP,KP

YpaBHeHus u
HEpPaBEHCTBA

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

v IIP KP

OCHOBBI
TPUTOHOMETPHUU

PamuaHHBIN METOI N3MEPEHUS YTIIOB BPAIIEHUS U CBS3b C
rpagycHor Mepor. OCHOBHEIE TPUTOHOMETPHICCKIE TOXKICCTBA,
(hopMyIBI CTIOXKEHUS, yIBOCHUS, TPeoOpa3oBaHUe CYMMBI
TPUTOHOMETPUYECKUX (PYHKIIMH B IPOU3BEIICHHE,
mpeoOpa3oBaHKUe MPO- U3BEACHUS TPUTOHOMETPHUCCKUX (DYHKITUH
B cymMmy. [IpocTenre TpUroHoMeTpuIeckue ypaBHeHHS U
HepaBeHcTBa. OOpaTHBIC TPUTOHOMETPUICCKHE (D)YHKITHH:
ApPKCUHYC, apKKOCUHYC, apKTaHTCHC.

v IIP KP

OyHKIUH, UX
CBOMCTBA U
rpaduKu

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

VY. ITP,KP

Hauamna
MaTEMATHYECKOT'O
aHajgmnsa

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

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

KomOunaropuka,
CTaTUCTHKA U
Teopus
BEPOSATHOCTEMN

HUcropus pa3BuTHs KOMOMHATOPUKH, TEOPUU BEPOSTHOCTEH U
CTaTUCTHKH U UX POJIb B PA3IMYHBIX Chepax YeTOBEUCCKON
Ku3HenesTensHocTH. [IpaBnia komOnHATOpUKY. Permenne
KOMOHMHATOPHBIX 3a/1a4. Pa3meniensi, coueTanus u
nepectaHoBkd. bunom HetoToHa u TpeyronbpHuk Ilackans.
TIpuxnanusie 3agaun. Kiaccuueckoe onpesiesieHne BEPOATHOCTH,
CBOICTBA BEPOATHOCTEH, TEOpEMa O CYMME BEPOSTHOCTEH.
Brruncnenue BepostHocTeH. [Ipuknamaneie 3a1aum.
IIpencraBienne 4ncIOBBIX JaHHBIX. [IpukianHeie 3aqa4u.

v IIP KP

I'eomerpus

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

[Ipu3Haky B3aMMHOTO PACTIOIOKEHHUS MPAMBIX. YTOI MEXKIY
npsIMBIMHU. B3auMHOE pacroioKeHHe MPsIMBIX U TUIOCKOCTEH.
[MepneHuKyNIAp ¥ HAKIOHHAS K TUIOCKOCTU. YTOJ MEXIY TPSIMOU
Y TUTOCKOCTHI0. TeopeMbl 0 B3aMMHOM PACIIONIOKEHUH MPSMON U
MJI0CKOCTU. Teopema o Tpex neprneHaukyigpax. [IpuzHaku u
CBOCTBA MapaJUICIbHBIX U TEPIICHANKYISPHBIX TUIOCKOCTEH.
PaccrostHre 0T TOUKHM 0 THIOCKOCTH, OT MPSIMOH JI0 THTOCKOCTH,
paccTosHUE MEXIY IIOCKOCTSIMHU, MEXIY CKPEUTUBAIOIIIMHUCS
MPSIMBIMU, MEX/Ty TIPOU3BOJIBHBIMU (DUTYPaMU B TIPOCTPAHCTBE.
[TapamnensHOE TPOSKTUPOBAHUE U €TI0 CBOUCTBA. Teopema o
RIIOWAOU OPMO2OHAILHOU NPOEeKYUU MHO20Y20abHUKA. B3anMHOe
pacIooKeHne MPOCTPAHCTBEHHBIX GUryp. PazauuHbie BUIBI
MHOTOTPaHHUKOB. MX n3o0pakenus. CedeHusi, pa3BepTKH MHOTO-
rpaHHuKOB. I Lomans moBepxHOCTH. BBl cMMeETpUH B
npocTpancTBe. CHMMETpPHS T€J BPAIICHNSI 1 MHOTOIPaHHHUKOB.
Brruncnenue miomiane u 00beMoB. Bektopsl. [levicTBus ¢
BeKkTOpaMu. JlekapToBa cucTteMa KOOpAUHAT B IPOCTPAHCTRE.
YpaBHEHHE OKPYKHOCTH, c(hephl, IIIOCKOCTH. PaccTosHue MEX Iy
TouKaMH. J[eHCTBHS ¢ BEKTOpaMH, 3aJJaHHBIMH KOOPAMHATAMH.
CkansipHoe MpOU3BEACHUE BEKTOPOB. BEeKTOpHOE ypaBHEHHE
MPSIMOH | IJIOCKOCTH. MIcTIoIp30BaHNEe BEKTOPOB MPU
JTIOKA3aTeNIbCTBE TEOPEM CTEPEOMETPHH.

VY. ITP,KP

2.4.4.Copnep:kanue caMOCTOSITeJILHOW PadoThI

CamoctostenbHass paborta crymentoB (CPC)

— D3TO AaKTUBHBIE (POPMBI

WHIUBUYAIbHOW M KOJUIEKTUBHOM NIEATEIbHOCTH, HAIllpaBJCHHbIE HA 3aKpeIyICHUE,
pacuIMpeHre W CHUCTeMaTH3alMI0 TMPOMJAEHHOr0 Marepuaia Mo TeMaM Yy4eOHOU

TUCIHUILINHEL.

CamocTosaTenbHass paboTa SBISETCS OAHMM W3 BHJOB YYEOHBIX 3aHITHUN
CTYJEHTOB, LEISIMH KOTOPOH SIBISIOTCS:
— CHUCTEeMaTH3allUsl W 3aKpelyieHHe TOJYyYEHHBIX TEOPETHUYECKHX 3HAaHWA W
NPAKTHUYECKUX YMEHUH CTYICHTOB;

— yriyOJieHUE U pacIliupeHne TeOPEeTUIECKUX 3HAHUN;

29




— (opMUpOBaHHE YMEHUH HCIOIB30BaTh Pa3iHyHble HHPOPMAIIMOHHBIE HCTOYHUKH
(HOpMaTHBHYIO, TPABOBYIO, CIPABOYHYIO JOKYMCHTAIIMIO U  CHCIHATIbHYIO
JUTEPATYpy);

— pa3BUTHE MMO3HABATENbHBIX CIIOCOOHOCTENH M aKTUBHOCTH CTYJIEHTOB, TBOPYECKOMN
WHULIMATUBBI, CAMOCTOSITENIbHOCTH, OTBETCTBEHHOCTH U OPTAaHU30BAHHOCTH;

— (hopMHUPOBAHNE CAMOCTOSITEILHOCTH MBIIUICHHUS, CIIOCOOHOCTEN K CaMOPa3BUTHIO,
CaMOCOBEPIIECHCTBOBAHUIO U CAMOPEATN3ALINH;

— pa3BUTHE UCCIIEA0BATEIbCKUX YMEHUM.

B kauectBe opm u MeromoB koHTpoisiss BHeayauTopHoi CPC MoryT ObITH
UCIIOJB30BaHbl CEMUHAPCKUE 3aHATHs, 3a4e€Tbl, TECTUPOBAHUE, KOHTPOJIBHBIE
paboThl, MAaTEMAaTUYECKUE AUKTAHTHI U JIP.

Kpurepusimu onieHkH pe3ynbratoB BHeayiutopHoi CPC gBistoTcs:

— YPOBEHb OCBOCHHSI yU€OHOTO MaTepHaa,;

— YMEHHUE HCIOJb30BATh TEOPETUYECKUE 3HAHUS NPHU BBINOJHEHUHM MPAKTUYECKHUX
3a/1ad;

— 000CHOBAaHHOCTH M YE€TKOCTb U3JI0KEHUS OTBETA,

— odopMieHue MaTepralia B COOTBETCTBUU C TPEOOBAHUSIMH.

Kontpons pesynberatoB BHeayauTopHod CPC MOXeET OCyHmIECTBIATHCA B
npenenax BpEMEHHM, OTBEJEHHOTO Ha 00s3aTelibHble Y4YeOHbIe 3aHATHS W
BHeayauTopHyro CPC, MoxeT nmpoxoAuTh B MUCbMEHHOW, YCTHOW WJIA CMENIAHHOU
dbopme, ¢ IpeACcTaBIEHUEM MPOTYKTA TBOPUECKOM JEATEIBHOCTH CTYICHTA.

Buasl CPC:

— TI0 OBJIAJICHUIO 3HAHUSMU. aHAJIN3 TEKCTa YICOHHUKA, TOTTOJTHUTEITLHOMN
JUTEpaTypbl, COCTABIICHHE MJIaHA,

— 110 3aKPEIJICHUIO U CUCTEMATU3AIMK 3HAHUH: paboTa C KOHCIIEKTOM JICKITUH,
paboTa ¢ yueOHUKOM, JOMOJHUTEIBHON JTUTEPaTypOH, MOATOTOBKA JOKJIAI0B,

— 110 OPMUPOBAHUIO YMEHUN U HABBIKOB: PEIIEHUE MPOOJIEMHBIX BOPOCOB MPHU
MOATOTOBKE K DK3aMEHY.

IIpumepHas TeMaTuka pedepaTos:

HenpepriBHble 1p0o0u.

[TpuMeHeHre CI0XKHBIX TPOLIEHTOB B 3KOHOMUYECKHUX pacueTax.
[TapannenbHOE NPOEKTUPOBAHHUE.

CpenHue 3Ha4eHusl U UX IPUMEHEHHUE B CTATUCTHUKE.
BekropHoe 3amanue npsiMbIX U INIOCKOCTEW B IPOCTPAHCTBE.
CroxxeHne rapMOHUYECKUX KOJIeOaHu M.

['padmueckoe penieHue ypaBHEHUN U HEPABEHCTB.
[TpaBuiibHBIE U MOJYIPAaBUIBLHBIE MHOTOTPAHHHUKH.

. KoHnueckue ceueHus 1 UX NPUMEHEHUE B TEXHUKE.
10.HOH}ITI/IC nuddepeHimana u ero NpuiIoKeHus.

11.Cxembl NOBTOPHBIX UCTIBITAaHUN bepHysuu.

12 ViccnenoBanue ypaBHEHUN U HEPABEHCTB C MapaMETPOM.

©CoOoNOOhwNE
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2.4.5.1lepeyeHb y4eOHO-METOAMYECKOT0 00ecIeYeHUsI 1JIs1 CAMOCTOSAATEIbHO padoThI
00y4YaoImMXCs MO AUCHUIIITHHE

Ha camocTosTenpHyro
BPEMEHH.

paboty oOy4yaromuxcs otBoautrcs 110 wacoB ydyeOGHOTO

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-0273570A9D9%4

2. bammakoB, Mapk MBanoBuu. Martemaruka: anreOpa u Hayana
MaTeMaTHYECKOTo aHanu3a, reomerpus [Tekcr] : yueOHHK 1Ist
UCIOJIb30BaHUS B yUeOHOM IpOIecce 00pa3oBaTENbHBIX YUPEKICHUN
CIIO na 6a3e 0OCHOBHOT'O 00111eTO 00Pa30BaHUS C MOTYYCHUEM
cpennero obiero oopazosanus / M. . Bammakos. - 4 usf., cTep. -
Mocksa : Akagemust, 2017. - 252. : ui. - ([IpodeccronansHOE

obpasoBanue. O0IIC00pazoBaTeabHbIe TUCHUILIHHEI). - ISBN 978-5-
44

O-

Auredpa

1. Boromornos, H. B. Maremaruka : yueonuk ais CI10 / H. B.
Bboromornog, I1. . Camoitnenko. — 5 usn., nepepad. u gon. — M. :
UznarensctBo FOpaiit, 2017. — 39&. — (Cepus :
[MpodeccronansHoe oOpa3zoBanue). — ISBN 978-5-534-02325-1. —
Pexxum noctyna : www.biblio-online.ru/book/C8B3E146-8416-46D
B3CA-0273570A9D9%4

2. bammakoB, Mapk MBanoBuu. Martemaruka: anreOpa u Hayana
MaTeMaTHYECKOTo aHanu3a, reomerpus [Tekcr] : yueOHHK 1ist
WCIOJIb30BaHUS B yUeOHOM IpOIecce 00pa3oBaTEIbHBIX YUPEKICHUN
CIIO na 6a3e 0OCHOBHOT'O 00111eTO 00Pa30BaHUS C MOTYICHUEM
cpennero obiero oopazosanus / M. U. Bammmakos. - 4 usf., cTep. -
Mocksa : Akagemust, 2017. - 252. : . - ([IpodeccronansHOE

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

O-

YpaBHeHus u
HEpPaBEeHCTBa

1. boromornos, H. B. Maremaruka : yueonuk qis CI10 / H. B.
Bboromorog, I1. . Camoitnenko. — 5 usn., nepepad. u gon. — M. :
UznarensctBo FOpaiit, 2017. — 39&. — (Cepus :
[MpodeccronansHoe o6pazoBanue). — ISBN 978-5-534-02325-1. —
Pexxum noctyna : www.biblio-online.ru/book/C8B3E146-8416-46D
B3CA-0273570A9D9%4

2. bammakoB, Mapk MBanoBuu. Martemaruka: anreOpa u Hayana
MaTeMaTHYECKOTo aHanu3a, reomerpus [Tekcr] : yueOHMK 1ist
WCIOJIb30BaHUS B yUeOHOM TPOIecce 00pa3oBaTEIbHBIX YUPEKICHUN
CIIO nHa 6a3e 0OCHOBHOT'O 0011IeTO 00pa30BaHUS C MOTYYCHUEM
cpeanero obiero oopazosanus / M. . Bammaxkos. - 4 usf., cTep. -
Mocksa : Akagemust, 2017. - 252. : ui. - ([IpodeccronansHOE

O-

obpasoBanue. O0Ic0OpazoBaTeabHble TUCHMILIHHBI). - ISBN 978-5-
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44

OcHOBBI
TPUTOHOMETPHH

1. boromornos, H. B. Maremaruka : yueonuk s CI1O / H. B.
Bboromorog, I1. M. Camoitnenko. — 5 uzn., nepepad. u gon. — M. :
UznarensctBo FOpaiit, 2017. — 39&. — (Cepus :
[MpodeccronansHoe obpazoBanue). — ISBN 978-5-534-02325-1. —
Pexxum noctyna : www.biblio-online.ru/book/C8B3E146-8416-46D
B3CA-0273570A9D9%4

2. bammakoB, Mapk MBanoBuu. Martemaruka: anreOpa u Hayana
MaTeMaTHYECKOTo aHanu3a, reomerpus [Tekcr] : yueOHHK 1ist
WCIOJIb30BaHUS B yUeOHOM IPOIecce 00pa3oBaTENbHBIX YUPEKICHUN
CIIO nHa 6a3e 0OCHOBHOT'O 0011IeTO 00Pa30BaHUS C MOTYUYCHUEM
cpennero obiero oopazosanus / M. . Bammaxkos. - 4 usf., cTep. -
Mocksa : Akagemust, 2017. - 252. : . - ([IpodeccronansHOE

obpazoBanue. 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. . Camoitnernko. — 5 uzn., nepepad. u gon. — M. :
rpaguku U3narensctBo FOpaiit, 2017. — 39&. — (Cepus :
[MpodeccronansHoe oOpa3zoBanue). — ISBN 978-5-534-02325-1. —
Pexxum noctyna : www.biblio-online.ru/book/C8B3E146-8416-46D
B3CA-0273570A9D9%4
Hauajna 1. boromornos, H. B. Maremaruka : yueonuk ais CI10 / H. B.
MatemaTtudeckoro |boromornos, I1. U. Camoiinenko. — 5 u3m., nepepad. u gom. — M. :
aHaJaM3a U3narensctBo FOpaiit, 2017. — 39&. — (Cepus :
[MpodeccronansHoe ob6pa3zoBanue). — ISBN 978-5-534-02325-1. —
Pexxum noctyna : www.biblio-online.ru/book/C8B3E146-8416-46D
B3CA-0273570A9D9%4
2. bammakoB, Mapk MBanoBuu. Maremaruka: anreOpa u Hayana
MaTeMaTHYECKOTo aHanu3a, reomerpus [Tekcr] : yueOHHK 1ist
WCIOJIb30BaHUS B yUeOHOM IpOIecce 00pa3oBaTENbHBIX YUPEKICHUN
CIIO na 6a3e 0OCHOBHOT'O 0011IeTO 00Pa30BaHUS C MOTYUYCHUEM
cpennero obiero oopazosanus / M. . Bammmaxkos. - 4 usf., cTep. -
Mocksa : Akagemust, 2017. - 252. : ui. - ([IpodeccronansHOE
obpasoBanue. O0IIC00pazoBaTeabHble TUCHUILIHHEI). - ISBN 978-5-
44
1. Boromornos, H. B. Maremaruka : yueonuk s CI10 / H. B.
Komounaropuka, |boromosnos, I1. U. Camoiinenko. — 5 u3f., nepepad. u gon. — M. :
CTATHCTHKA U U3narensctBo FOpaiit, 2017. — 39&. — (Cepus :
Teopusi [Mpodeccuonanproe obpazoanue). — ISBN 978-5-534-02325-1. —
BePOSITHOCTEIH Pexxum noctyna : www.biblio-online.ru/book/C8B3E146-8416-46D
B3CA-0273570A9D9%4
1. Boromornos, H. B. Maremaruka : yueonuk s CI10 / H. B.
Bboromorog, I1. M. Camoitnenko. — 5 usn., nepepad. u gon. — M. :
UznarensctBo FOpaiit, 2017. — 39&. — (Cepus :
[MpodeccronansHoe ob6pazoBanue). — ISBN 978-5-534-02325-1. —
Pexxum noctyna : www.biblio-online.ru/book/C8B3E146-8416-46D
I'eomeTpus B3CA-0273570A9D9%4

2. bammakoB, Mapk MBanoBuu. Martemaruka: anreOpa u Hayana
MaTeMaTHYECKOTo aHanu3a, reomerpus [Tekcr] : yueOHHK 1Ist
UCIIOJIb30BaHUS B y4eOHOM Iporecce 00pa3oBaTeIbHbBIX YUPEKICHUN
CIIO nHa 6a3e 0OCHOBHOT'O 00111eTO 00pPa30BaHUS C MOTYYCHUEM

O-

cpeanero obiero oopaszosanusi / M. . Bammmaxkos. - 4 usg., crep. -
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Mocksa : Akagemust, 2017. - 252. : . - ([IpodeccronansHOE

obpasoBanue. O0IIc00pazoBaTeabHble TUCHUILIHHEI). - ISBN 978-5-
44
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3. OBPA3OBATEJIBHBIE TEXHOJIOI'UHN

Oco0OeHHOCTh (eepaibHBIX TOCYJAPCTBEHHBIX 00pa30BaTEIbHBIX CTaHIAPTOB
00pa3oBaHMsI— 3TO UX JEATEIHLHOCTHBIN XapaKTep, KOTOPBIM CTAaBUT IJIABHOM 3ajadeit
Pa3BUTHE JINYHOCTH 00YYaIOIIEerocs.

[locTaBneHHass 3amaya TMO3BOJSET MPEBPATUTh TPAAUIMOHHOE OOyYeHHE,
HaIlpaBJICHHOE HA HAKOIUJICHWE 3HAHWM, YMEHHI, HaBBIKOB, B IMPOLECC PA3BUTHUS
JUYHOCTH CTYACHTa, a WMEHHO BHEJIPEHHUE COBPEMEHHBIX OO0pa30BaTEIBHBIX
TEXHOJIOTUN. YXOJ OT TPAAULUHOHHOTO 3aHSATHS 4YE€PE3 HCIOJIb30BAHHUE B MPOLECCE
00y4eHMST HOBBIX TEXHOJOTHUN MO3BOJISIET YCTPAHUTh OJTHOOOpa3rue 00pa3oBaTeIbLHOM
Cpelbl U MOHOTOHHOCTh y4eOHOTO Mpoliecca, CO3AacT YCIOBHUS Ui CMEHBI BUIOB
NEeATEIbHOCTH oOydJarommxcs, MO3BOJIUT peanu3oBaTh MPUHLIUTIBI
30poBbhecOepexeHusi. PexoMeHayeTcs OCYIIeCTBIATh BBHIOOP TEXHOJOTHH B
3aBUCUMOCTH  OT  NIPEAMETHOIO  COJEpkKaHWs, LeNel  3aHsITus, ypOBHSA
MOJATOTOBJIEHHOCTH  OOy4Yaromuxcs, BO3MOKHOCTH  YJOBJIETBOPEHHS  HX
00pa3oBaTesbHBIX 3aIIPOCOB U UX BO3PACTHON KATETOPHH.

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

1) TMYHOCTHO-ACSITEIbHAS TEXHOJIOTHS;

2) UrpoBasi TEXHOJIOTHSI;

3) pa3BuBaromas TeXHOJIOTHS;

4) 3mopoBbecOeperaroIias TeXHOJIOT S,

5) nHPOKOMMYHUKAIIMOHHAS] TEXHOJIOTHSI.

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

Tema 7.4.Tena v MOBEPXHOCTH BpaIEHUS

NudoxoMmMyHHUKAITMOHHAS
TE€XHOJIOTU,
310poBhecOeperaromas
TCXHOJIOTUA

22.

Tema 7.5.13mepenus B reOMETpUHA

NudoxoMmMyHHUKAITMOHHAS
TE€XHOJIOTU,
3I0poBhecOeperaromas
TCXHOJIOTUA

3.200pa3oBaTe/ibHbIe TEXHOJOTHH NPH NPOBeAeHUN NPAKTHYECKUX 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

Peanmaum{ yqe6H0171 JAUCHUIITIMHBI OCYHICCTBIIICTCA B KaOMHETe MaTCMAaTUKU,

yi. {umutposa, 200,ayn. 501.

O6opynoBaHue yueOHOTO KabuHeTa!
CrelMaIM3upOBaHHAs MeOesb U CUCTEMbI XpaHEeHHUs (I0CKa KJIaCCHasl, CTON U
CTYJ YUHUTEIs, CTOJBI M CTYJIbSl YICHUUECKUE, IKa(bI 11 XpaHESHUS y4eOHBIX
0COOMH, CUCTEMBI XpaHEHUS Ta0JIUI] U IJ1AKATOB);
TEXHUYECKHE CpeIcTBA 00yUueHHsl (pabouee MECTO YUUTENS: KOMITBIOTEP
YUYUTEIIs, BUJICOTIPOCKTOP, dKpaH, jauieH3noHHoe [10);
JIEMOHCTPAIIMOHHBIC yU4eOHO-HATIISATHBIC TTOCOOHSI (KOMIUICKTHI CTCHJIOB,
KOMILUTEKTBI TaOJIUIL, TOPTPETHI BHIIAIOMINXCSI MATEMAaTUKOB, KOMIUICKT
WHCTPYMECHTOB KJIACCHBIX ¢ MATHUTHBIMU JICPIKATEIISIMU);
9JIEKTPOHHBIE CPeACTBA 00yUYeHHS (KOMILICKT BUACO(UIHLMOB).

4.2 TlepeyeHb HEOOXOAMMOI0 MPOrPAMMHOI0 o0ecneyeHus

1.

2.

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

. AHTHBHpYCHAas 3anmTa (GU3nIecKrx padounx cranmuii 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 Licensesobonnoe mporpamMmmaoe

oOecrieueHne, He OrPaHUICHO, 0ECCPOUHO);

. Unrepuer Opay3ep Google Chromeodgcmiaraoe nporpammHoe odecriedeHue,

HE OrpaHUYCHO, OECCPOYHO);

K-Lite Codec Pack —ynuBepcanbHblii HA0Op KOIEKOB (KOIMPOBIIMKOB-
JIEKOJAMPOBIIMKOB) W YTHIMT I TPOCMOTpPa W 00pabOTKHM ayawo- u
BuzeodaiioB (OecruiaTHoe mMporpaMMHOE OOeclieYeHrne, He OrPaHUYCHO,
0eccpouHo);

. WinDjView — nporpamma anst mpocmotpa ¢aiinoB B popmare DIV u DjVu

(cBOOOMHOE MTpOrpaMMHOE 00ECIICUCHNE, HE OTPAHUYCHO, OECCPOUHO);

. Foxit Reader —mpukiagHoe mporpaMMHOE oOOecCledYeHHe IS MPOCMOTpa

ANIEKTPOHHBIX JOKyMEHTOB B cranmapre PDF (QecruiatHoe mporpamMMHoe
oOecrieueHne, He OrpaHUYCHO, 0ECCPOUHO)
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5. IIEPEYEHDb OCHOBHOH 1 I[OHOJIHHT]%JII)HOPI
YYEBHOWJINTEPATYPbI, HEOBXOANMOMU JIJIAA
OCBOEHUAIUCHUITVINHBI

5.1.0cHoBHasi JIUTEpPATYypA:

1.boromonos, H. B. Marematuka : yaeonuk aus CIIO / H. B. Boromoros, IT.
N. Camoitnenko. — 5 uza., nepepad. u gon. — M. : UzparensctBo FOpaiit, 2017.
— 396 ¢c. — (Cepus : Ilpodeccronansaoe obpazopanme). — ISBN 978-5-534-
02325-1. —Pexum nmoctyma . Www.biblio-online.ru/book/C8B3E146-8416-46D9-
B3CA-0273570A9D94

2. bammakoB, Mapk HBanoBuu. Maremaruka: anrebpa u Hayaiua
MaTEeMaTHYECKOTro aHanu3a, reomeTpus [Tekct| : yd4eOHHMK JUIsl WCIIOJIb30BAaHHS B
yueOHOM IMporiecce oopazoBarenbHbIX yupexaeauit CI1O Ha 6a3e 0CHOBHOTO 00IIEeTo
oOpa3oBaHM C MMOJIYYCHHEM cpeHero odmiero oopasosanus / M. U. bammakos. - 4¢
u3m., crep. - MockBa : Axamemus, 2017. - 253c. : mn. - ([IpodeccuonanpHOe
oOpa3zoBanue. O0IIe00pa3oBaTebHble AUCHUIUTHHEI). - ISBN 978-5-44

3. bammakoB, Mapk VBaHoBuu. Maremaruka: anrebpa W Hadaia
MaTeMaTHYeCKOTo aHanu3a, reomerpus [Tekct| : 3amayHuk . ydeOHOE mocoOue s
UCTIONIb30BaHUsl B yueOHOM Iporiecce oopazoBarenbHbix yupexaeHuii CI1O Ha 6aze
OCHOBHOTO 00111er0 00pa30BaHus C MOJTYYCHUEM CpeHero obiero oopasoBanus / M.
N. bammakoB. - 4 wu3a., crep. - MockBa : Axanemus, 2017. - 414c. -

(ITpodeccronanbroe obOpazoBanue. OOIIE0Opa3oBaTEIbHBIC TUCIUIUTHHB). - ISBN
978-5-4468-5127-0 68-5988-7

5. 2 lonoiHuTEILHAS JIUTEPATYPA

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

2. boromonos, H. B. Ilpaktuueckue 3ansatus 1o maremaruke B 2 4. Yactp 1 :
yuebHoe mocobue mist CITO / H. B. boromonos. — 11< u3n., nepepad. u gomn. — M.
. MsmarensctBOo IOpaiir, 2017. — 285c¢. — (Cepus : Ilpodeccruonanbroe
oOpazoBanue). — ISBN 978-5-534-01899-8. —Pexum noctyma . www.biblio-
online.ru/book/B2077BBB-EF95-4E5F-AFE1-9AABGEBG69A17

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 1853, 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. METOAUYECKUE YKA3ZAHUA JJIS1 OBYUAIOLIUXCAITIO
OCBOEHMIO JUCIIUITJINHbBI

JIMcIUIUIMHA PETyCMaTPUBACT JICKIIMOHHBIC U TIPAKTUYCCKUE 3aHATHSI.

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

Bo Bpemst JieKIMuU CTYJCHT JTOJDKEH BECTH KOHCIIEKT.

Pabora ¢ KOHCIIEKTOM JIEKIUH MPEANoIaraeT MPOCMOTpP KOHCIIEKTa B TOT Ke
JeHb Tocie 3aHATUd. [Ipm 3TOM HEOOXOAMMO IMOMETHTh MaTepHalibl KOHCIICKTa,
KOTOpBIC BBI3BIBAIOT 3aTPYAHCHUS I TOHMMaHWsA. [Ipu 3TOM OOydJaroImiics
JOJDKCH CTapaThCsl HAWTH OTBETHl HA 3aTPyAHUTEIBHBIC BOIPOCHI, HCIIOIB3YSI
PEKOMEHIYEMYIO JTUTeparypy. Eciu eMy caMOoCTOSTENIbHO HE yIaloch pa3oopaThes B
MaTepualie, Heo0X0auMO CHOPMYIIHPOBATH BOIPOCHI M OOPATUTHCS 32 MOMOIIBIO K
IPEeIoIaBaTeli0 Ha KOHCY/IbTAIUU WU OJIMKaMIIeH JISKIUH.

OOyuaroriemMycsi He0OOXOAMMO PETYJISPHO OTBOAMTH BPEMs JUIS TOBTOPEHHUSI
NPOMIEHHOr0 Marepuaia, IpOBepsisi CBOM 3HAHWS, YMCHHUS M HAaBBIKU IIO
KOHTPOJILHBIM BOITPOCAM.

IIpakTHyecKkHe 3aHATHUS COCTABJISAIOT BaXHYIO 4YacTh NPOPECCHOHATHHON
HOJTrOTOBKHM CTYJIeHTOB. OCHOBHAsl 1Ieb MPOBEACHUS NPAKTUYCCKUX 3aHATHA —
dbopMUpOBaHHE Yy CTYJISHTOB AaHAJMTHYECKOTO, TBOPYECKOTO MBIIUICHUS ITyTeM
IPHOOPETEHUS PAKTHIECKUX HABBIKOB.

MeToaudeckue yKka3aHusl K MPaKTHISCKUM 3aHATHSAM 0 JTUCITUILTNHE HapsTy C
paboueit mporpaMMoi U rpaduKoM y4eOHOTO MPOIECCa OTHOCSITCS K METOIUYECKUM
JOKYMEHTaM, ONPEISISIOIINM yPOBEHb OPraHu3aliy M KadecTBa 00pa30BaTeILHOTO
nporiecca.

[Ipy MOArOTOBKE K MPAKTHYECKHM 3aHATHAM HEOOXOIMMO MPOCMOTPETh
KOHCIICKTHI JICKIIMA U METOJIUYECKHE YKa3aHWs, PEKOMEHJIOBAaHHYIO JIUTEPATypy IO
JIAHHOM TeMe; MOATOTOBUTHCS K OTBETY Ha KOHTPOJIbHBIC BOIIPOCHI.

B xone BBINOSHEHHS WHAMBHIYaIbHOTO 3aJaHHS MPAKTHYECKOTO 3aHSATHS
CTYZICHT TOTOBUT OTYeT O paboTe. B oTueT 3aHOCATCS pe3yJabTaThl BBITOJHCHHS
KaXJI0ro NyHKTa 3amaHus (rpaduku, TaOJUIBI, pacueThl, OTBETHI Ha BOIPOCHI
NYHKTOB 3aJIaHusi, PEHICHUE MPUMEPOB M 3a7ad | T.1.). 32 10 MUH 10 OKOHYaHHS
3aHATHS TPETOJaBaTeNIb MPOBEPSIET 0O0BEM BBINIOJHEHHOW HA 3aHITHH PaOOTHI U
OTMEYaeT pe3yJIbTaT B paboueM KypHale.

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

[Tocrme mpoBepkHM OTYETa MPETOJaBATEIb MOXET IPOBOJUTH YCTHBIM WA
IMUCBbMEHHBIA  ONPOC  CTYACHTOB JUII KOHTPOJS YCBOCHHS WMH OCHOBHBIX
TEOPETUYCCKUX U MPAKTHYCCKUX 3HAHUHN MO TeMe 3aHATUS (CTYACHTHI JOJKHBI 3HATh
CMBIC]T TOJIyYEHHBIX UMM PE3yJIbTaTOB M OTBETHl HAa KOHTPOJbHBIE BOMPOCHI). o
pe3yabTataM IMPOBEPKH OTYETAa W ONPOCA BBHICTABIIACTCS OILCHKA 3a MPAKTUYECKOE
3aHsATHE.
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CamoctosrenpHas padora cryneHToB (CPC) mo AHCHUILIMHE HTPacT BaKHYIO
POJIb B X0OJIE BCETO y4eOHOTO Mmporecca.
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7.OHEHOYHBIE CPEJACTBA JJId KOHTPOJIA YCIIEBAEMOCTH

7.1.TIlacnopT ¢oHIA OLIEHOYHBIX CPEACTB

OueHoYHBIE  CpencTBA  MOpPEeAHA3HAYEHbl JUISI  KOHTPOJISI W OLICHKH
00pa3oBaTeNbHBIX JIOCTIKEHUN OOYyYaromuXxcsi, OCBOUBIIMX IMPOrpamMMy Yy4eOHOM
JTACUUTUIUHBI.

@OHJI OLIEHOYHBIX CPEICTB BKJIKOYAECT KOHTPOJBHBIE MaTepUaNIbl 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
MOJyJIsl, IpOrpaMMaM MPAKTHK, MPOrpaMMe roCydapCTBEHHOM UTOTOBOM aTTeCcTalllH.
3anagamu (POHIOB OIICHOYHBIX CPEACTB SIBIISIOTCS

—KOHTPOJb U  YOpPaBJIEHUE TMPOLIECCOM  MPUOOPETEHUs  CTyAEHTaMu
HEOOXOUMBIX 3HAaHUHN U YMEHHUH, OIpeeIEHHBIX (benepanbHbIMU
rocyJlapCTBEHHbIMU OOpazoBaTenbHbiMU cTaHaapTamu CIIO mo coorBercTBYyMOIIEH
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
HepocTaTOYHbl  (ecii  yMeHHe OOOCHOBBIBATh  PACCYKICHHS HE  SIBIISIIOCH
CIEIIHATEHBIM 00BEKTOM TIPOBEPKH);

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

Ommemka «3» CTaBUTCH, €CJIIN.

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

Ommemka «2» cTaBUTCH, €CJIIN.

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

OuneHKa yCTHBIX OTBETOB 00y4YAIOIIUXCH 110 MATeMAaTHKE:

OTBeT OIICHUBACTCS OMMEmMKOU «5», €CIU CTYICHT:

— TMOJHO PacKpbUl COJAEp)KaHWE Marepuana B O0OBbeMe, NPEeIyCMOTPEHHOM
IIPOrpamMMON;

— U3J0XKWI  Marepuall  TI'PaMOTHBIM  SI3BIKOM,  TOYHO  HCIOJIb3Ys
MaTeMaTUYECKYH0 TEPMHUHOJOTHID M CUMBOJIUKY, B OIPEACICHHON JIOTHYECKON
MOCJE0BaTENbHOCTH,

— TMPaBWIHLHO BBIOJHWI PHUCYHKH, YEPTEXKH, TpapuKH, COIIYTCTBYIOITUE
OTBETY;

— MOKazaJl yMEHHE WJUIIOCTPUPOBATH TEOPUI0 KOHKPETHBIMU MPUMEpaMu,
MIPUMEHSTH €€ B HOBOW CUTYallMU IIPU BBINIOJIHEHUU MTPAKTUYECKOTO 3aJaHNs;

— MOPOJEMOHCTPUPOBAT 3HAHUE TEOPUU PAHEE H3YUECHHBIX COMYTCTBYIOLIUX
TeM, COPMHUPOBAHHOCTh M YCTOMYMBOCTb MCHOJIB3YEMBIX IMPU OTBETE YMEHHH H
HAaBBIKOB,;

— OTBEYaJl CAMOCTOATEIbHO, 6€3 HABOISAINX BOMPOCOB MPEMOIaBATENS;

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

OTBET OLICHUBACTCS OmMMEmKOu <«4», eciau YJIOBIECTBOPSIET B OCHOBHOM
TpeOOBAHMIM Ha OLEHKY «5»,HO MPU ITOM UMEET OJNH U3 HEAOCTATKOB:

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

— JIONYUIEHBI OJIMH — JIBA HEJOYETA MPHU OCBEILIECHUU OCHOBHOTO COAECPIKAHUS
OTBETA, UCTIPABJICHHBIC MOCIIEC 3aMEUYaHUsl MPENoIaBaTes;

— JIOmyIleHbl omuOka wid Oosiee JIBYX HEJIOYETOB MPU  OCBEIIECHUU
BTOPOCTENEHHBIX BOINPOCOB WJIM B BBIKIAJKaX, JErKO HCIPABICHHBIE MOCIE
3aMevaHus MpernoJaBaTes.

Ommemka «3» CTaBUTCS B CICAYIOIIMX CIy4asx:
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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.

Ommemxa «2» CTaBUTCS B CIEIYIONINX CIyJasX:

— HEe PacCKpHITO OCHOBHOE COJIEpKaHNE YUeOHOTO MaTepHaa;

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

— JIONYIICHB OMIMOKKA B ONPENEICHUH TIOHATUH, TPH HCIOJIb30BAHUH
MaTeMaTu4ecKOil TEPMHUHOJIOTMHM, 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 Bomnpocsl
OIIpOC 110 3HaHUU 110 YMEHUS HaBBIKOB CIIOCOOHOCTH NIpUIararTCs
TEMaM OTIPENICTICHHBIM | pa3audaTh paboThl ¢ OTIEPAaTUBHO U
npobiaemam KOHKDPETHEIE JATEPATYPHBL | KAYECTBEHHO
MTOHATHS MM OoTBeYaTh Ha
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
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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 crocoObl 3aaHus GYHKIIMM, UX TOCTOMHCTBA U HEJOCTATKHU.
35Yto Ha3wkiBaeTcs rpadukoM QyHKIIUNA?

36 KakoBbl ocoO0eHHOCTH TpadUKOB MPsIMOiA U 0OpaTHON PYHKITH?

370t yero 3aBUCUT 00JIaCTh OMPECICHHUS CIOKHONU QYHKIUU?

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

40To moka3pIiBaeT NPOM3BOAHAS (PYHKIIHSA B TOUKE?

41 KakoB reoOMeTpUUECKUNA CMBICT MPOU3BOIHOMN ?

42 KakoB (hU3UYECKHUI CMBICI MPOU3BOIHOM?

43 Kakue cBOMCTBa MPOU3BOIHOM Bl 3HaeTE?

44 ITo xakuMm GopMyliaM BBIUYUCISIOTCS IPOU3BOAHBIE TPUTOHOMETPUIECKUX
byHKIUN?

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

49 Yto Ha3biBaeTcs auddepennanom GyHKIUN?

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

53Kakas ¢yHKIHS Ha3bIBA€TCS MOHOTOHHO BO3pacTAIONIEH?

54 Kakas ¢hyHKIUS Ha3bIBA€TCSI MOHOTOHHO yOBIBAIOIIESH ?

55 Kak uccienoBatrs GyHKIIMIO HA MOHOTOHHOCTD?

56 Kakue Touku Ha3bIBAIOTCS KPUTHUECKUMU ?

57 Yto Takoe 3KkcTpeMyM (QYHKIIUN?

58 Kak uccienoBats GyHKIIMIO Ha SKCTPEMYM IO IEPBOMY IIPaBUITY ?

59 Kak uccnenoBars GyHKIHIO, YTOOBI TOCTPOUTH €€ Tpaduk?

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

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

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

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

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

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

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

72 Yt0 Ha3bIBAaETCSI BEKTOPOM B MPOCTPAHCTBE?

73 Kakue ObIBatOT BEKTOPHI B MPOCTPAHCTBE?

74 Yemy paBeH yroji MexIy BEKTOPaMU?

75Yemy paBHa JyiMHa BEKTOpa?

76Hemy paBHO CKasIpHOE TTPOU3BEIECHUE BEKTOPOB?

77 Hemy paBHO BEKTOPHOE MTPOU3BEICHNE BEKTOPOB?

78 HavanpHoe noHsITHE cTepeoMeTpuu (OTpeieiCHIE, OCHOBHBIC TOHSTHS).
79.AKCHOMBI CTEPEOMETPUH.

80 CrnencTBus U3 aKCHOM.

81 B3anmMHoe pacnoiokeHue ABYX MPSMBIX B IPOCTPAHCTBE.
82 B3zanMHOe pacrnosioskeHne MpsSMOU U IMIIOCKOCTH.

83 Ilpu3Hak mapamieIbHOCTH MPSIMOK U TIIOCKOCTH.

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

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

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

91 .Yron Mexay AByMs TUIOCKOCTSIMH.

92 ITapameTpuueckoe ypaBHEHUE TPSIMON B MPOCTPAHCTBE.
93 Kanonnueckoe ypaBHEHHE MPSMO B IPOCTPAHCTBE.

94 Yto Ha3pIBaeTCSI MHOTOTPAHHUKOM ?

95 IlpuBeauTe mpuMepbl MHOTOTPAaHHUKOB?

96 Yto Ha3bIBaeTCs TEIOM BpalleHUsI ?

97 IlpuBeauTe mpUMEpPHI TEJI BPAILICHHUS.

IIpuMepHBIe KOHTPOJILHBIE PA00THI
KonrpoabHasi 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

3aganue 2:
Bapuant Ne 1
BrerarcnuTh npesensr:

2 _17x+ N . S x+
1m0 i 27X g M2 L g gy 2 XL
x5 3x? —16x+5 x-53-2x-1 V3 37 w3 + X7 +1
2 gy
5. Berunciuth npenen Gyukiuu lim wnpn X, =3 U X, = .
x-% 3X° —4x —15

Bapuant Ne 2
BrrarcnuTh npeensr:

2 - + 1= y? 4 _ 3 4
1 lim P 2X*3 0 im X o Bm VI g gy X X2
x-13x°=2x-1 x-0 3+ X —~+/3 =X X0 X2 x-o x4 —8x3 +1
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4x% —Tx -2

o — % OpUX, =0 U X, =0 .

5. Beruncnuts npeaen pyHkuu lim
X=X

IIpumepHbIe caMOCTOATEIbHbIE PA0OTHI

PabGora 1:
Bapuant Ne 1
1. Beruucaure:
TT. T TT.
2tg(-) (tg_ +cos_]
a) 4 3 6 .
3r
COSIT— Zsin?

cos 336 —cos156 +tgl00 [fg350 tg*18
tg°72 +ctg’162 2
B) Sin@ - f), ecxzucosa—l;’ cosl = —2—75 3—277 <a<2mu 77<,8<3_;7

r) COS2q,ecauCosy Z:g u O<a<§.

6)

tg150 sin200
cos820ctgl4l
3. Beruucnoure 3HaYEHHME OCTAIBHBIX TPUTOHOMETPpUUYECKHX (GYHKIUNA yria O,

V3

71
€ClIn ctga=? u n<a<7.

2. OmnpenenuTe 3HAK BbIPAKEHUS:

. 5,37
sin (?+a) sin®(-a)

5 =1.
ctg“(a —2n) cto’ (@ _3777)
2

4. JlokakKuTe TOXKIECTBO:

5. VYmpocrute: sin@ —27) E:os%—a)ﬂg(n—a) [ﬂg(3—2n+a')+co§(g—a)_

Bapuant Ne 2
1. Breraucnure:
. 2 _
2) y= sm_ X —3cos X ecomm tgx=3:
2sin® x + co¢

5) sme—)+cos(L)+tg( - ctg(@)

2
B) tg(a+ﬂ),€Cﬂu Ctga' :§’ O<a<g;

a 3 3n
r) COS_,ecmuCo¥=— u — <a <2,
2 5 2

sinl45ctgR50
co815tg200 °
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3. Belunciaure 3HaYEHHUE OCTAJIBHBIX TPUTOHOMETPUUYCCKUX beHKI_II/Iﬁ yria d,
4
ecliu CoOxr=—mu E<0’<7T.

4. JloxaxxuTe TOXIAeCTBO. tga [tgf + (tga +tgp) [ctg(a + F) =1.
5. Ympocrure: Cosg) E:os%) —sin(%) E'bin(g) :

Pabora 2:
1. C= 8°. (tgX' =
2. (x7)= . (ctgy =
B wacrrocty, X = 10°.  (arcsiK)' =
(x2)' = 11°.  (arccog) =
(x3) = 12°.  (arctgy =
(x)' = 13, (arcctg) =
1 ' ITPABUJIA JTUODEPEHIIMPOBAHU S
(;) = 14, (U+v) =
3. (kx+h)' = 15, (u-v)' =
4°, (a*)' = 16°.  (uv)' =
B wactHOCTH, (e")' = 17, (cu)' =
5.  (log, x)' = 18
B yactHOCTH, (In X)’ = (Vj -
(lgx)’ = ( 1) _
B gactHOCTH, v
6°. (sinx) = [TPOU3BOJIHA Sl CJIOXXHOM ®YHKIMU
7. (cosx)' = 19, f(g(X) =
Paoora 3:
3anucath TaOIUYHBIE HHTETPAIIBI:
1°. Ide =
2°. IXadXZ B uvactHOCTH, J.dx =
p, [
X
4, Iaxdxz B uacTtHOCTH, _[ e dx=
5°. J'cosxdx:
6°. j sinxdx=
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dx

[ Icoezx -

0 dx _
8. J.sinz X
9.

10. [

7.40ueHoYHbIE CPeCTBA sl MPOBeAeHHs MPOMEKYTOUHOM aTTecTAlluN

HpOMC)KYTO"IHa}I arrecrauusa

dx dx
-~ =BmwyacrHoctH, |—2_ =
J‘ /az —x2 I /1_ X2

B vactHOCTH, J.

dx
1+ x?

N JInunsbie [Tpumepsl
®opmMma IIpakTrueckui
ATTeCTALH 3HaHuA YMmenus onbIT (BTazeTD) KauecTBa OILICHOYHBIX
CTYJCHTa CPEICTB
Huddepen | Kontpons Onenka Onenka Onenka KonrponbHas
LUPOBAHHBI | 3HAHUS YMEHHS peuiaTh | HaBBIKOB crocobHocTu | pabota
i 3auer (B | OCHOBHBIX TUTIOBBIC JIOTUYECKOTO TPaMOTHO H | PUJIAraeTcs
BUJIE onpejeneHul, | 3agauu B | MBIIIJICHUS] TIPHU | YETKO
KOHTPOJBbH | TEOpeM, obnactu pelleHny 3aJad | u3ararb
oii paboTsl) | hopmyi, npodecCuoHaNb | B obyacTu | Marepuaa B
MpaBWJI W Tp. | HOU npodeccuoHans | TUCBMEHHOM
B MaTEeMaTHKE | ACSITENbHOCTH. | HOM BUJIE
Ouenka NEeSATEIbHOCTH
YMEHHUS
MMOHUMATh u
YMETb
MPUMEHITh Ha
MIPaKTUKE
TEOPETUUECKUI
MaTepuan
DK3aMeH Kontposnb I'pamoTHO Ouenka Bonpocet  u
3HAHUS u3nararhb CIIOCOOHOCTH | OHMIIETHI
OCHOBHBIX TEOPETUIECCKUI rPaMOTHO | | MPUJIATAIOTCS
OmnpeAesieHul, | MaTepual u YEeTKO
TeopeM, yMeJo U3JNIarath Xoj
dbopmyi, MPUMEHSTh €ro pelieHus
OpaBWI W Tp. | IPH  PEUICHUH 3a1a4y B
B MaTEMaTHKE | MPAKTHUYECKUX obnactu
3aja4 npodeccuona
JILHOU
JESTEIIBHOCT
U
apryMEeHTHPO
BaTh
pPE3YNIbTATHI
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7.4.111pumMepHBbIe BONPOCHI VISl IPOBEACHUS MPOMEKYTOYHON aTTeCTALNH:

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

2.  Kophu u crenenu, ux cBOUCTBA.

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

4.  Jlorapudmudeckue ypaBHeHHs 1 HepaBeHCTBA. CTIOCOOBI pEIICHMUS.

5.  Iloka3zarenpHbie ypaBHEHUS U HepaBeHCTBA. CIIOCOOBI pEIICHHUS.

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

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

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

8. IIpocrenmmue TPUTOHOMETPUYECKUE ypaBHEHUS. Pemenne
TPUTOHOMETPUUECKUX YPABHEHHI

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

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

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

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

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

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

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

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

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

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

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

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

37. llepneHANKYISAPHOCTH ABYX IJIOCKOCTEH.

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

40. Ilapamnenenunen. Ceuenue B napayienenunene. OCHOBHbIE TEOPEMBI.

41. Ilupamupa: onpeanenenue. [IpaBunbHas nupamuia.

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

43. Illap u cepa: onpeneneHne U CBONCTBA.

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

7.4.2 . 1lpumepHble 3a1a4M AJIs1 TPOBeIeHUSI MPOMEKYTOUHOM aTTeCTAlMU

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

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

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

1.
2.  Pemure cucreMy HEpaBeHCTB: {
3.

2x + 6y — 3z = 18,
8x — 3y + 2z = 21.
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4.  Pemute ypaBHeHus: a) logs x = 2logs 3 + %log;, 49 — §l0g5 27,
0) 9* —2-3* = 63.

sin? (E)+tg3 (E)—Z cosZ
4 4

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

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

Bapuant Ne 2

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

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

5x — 3y +4z =6,
{ 2x —y—2z=0,

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

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

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

2 eciu
Zy

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

Z1 = _3_1:,22 == 2_2i,Z3 == 3+2i,Z4 == 5
7.4.2.

7.4.311puMepHble 3aJaHUs VIS TIOATOTOBKHU K IK3aMeHY

Hoctpouts rpaduk GyHKmu y=3* -2
[Toctpouts rpadux pynkuuu y = 3 + sin 2x.

HccnenyiitTe pyHKIMIO HA YETHOCTh Y = X2 COS X.

Haiitu f'(1),ecimu f(X) :i +4¢"

a hrobdPE

2 X
6.  Haiitu npousBoanyto pyHkuu f(x) = X2 +inx+S
X
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X2 x? 1

1. Haiigure Makcumym QyHKIUH Yy = 3 + o 2X - 2:—3
. 2%
8.  Haiitu Touku nepernba GyHKIMN Y = 132
9 Haiitu HeonpeneaeHHBINA HHTErpal. I =2 +X—2 -3 dx
' P Pl cogx 6
10. Haiitu HeonpeaeICHHBIN UHTETPAJT: I [mjdx
X

2
3
11. BeraucauTh onpeeeHHbI HHTETpa: j(3x2 +X)dx

2
12. Beuucnuts miomaab GUrypsl, OrpaHMuYEHHON JUHUAMH y = X°,y = 2 - X
13. B mxkone 1254 ygamuxcs. M3 nux 1200¢ xopomelr ycneBaeMocThio. Halitu
BEPOSITHOCTh TOTO, YTO HAYTa]l BHIOPAHHBIN YUYE€HUK OyAeT HEeYyCIIeBatOUIUH.

14. CkonbkuMu crnoco0amMu U3 25 Y4YEHHKOB Kjlacca MOXKHO BbIOpath 4 s
y4acTus B IPa3THUYHOM KOHIIEpTE?
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7.4.AllpnMepHble OUJIeThI 1JIs1 IPOBEACHUS IK3aMeHA

1920

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

BUJIET Ne 1

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

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

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

4qTO CMY onaacTcs BLIy‘ICHHLIﬁ OuJIeT.

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

1920

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

BUJIET Ne 2

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

IIoJiocaMu, €CJIM UMCCTCA MaTCpHall 7 Pa3JINIHBIX HBGTOB?

[Tpencenarens npeaMeTHOH (IIMKIOBOM) KOMHCCHU H.I'. TuroB
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8.OBYYEHHUE CTYJAEHTOB-UHBAJIMJIOB U CTYAEHTOB C OTPAHUYEHHBIMU
BO3MOXHOCTAMM 310POBbA

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

JInist U1 ¢ OrpaHUYEHHBIMU BO3MOXKHOCTSIMHU 3710POBBS IIPEIYCMOTPEHBI 00pa3oBaTeIbHbIC
TEXHOJIOTUH, YIYUTHIBAIOIINE OCOOCHHOCTH U COCTOSIHUE 3/I0POBBS TAKUX JIAI.

9. 1ONOJIHUTEJBHOE OBECIIEYEHHUE JIUCHUIIJINHBI

He npenycmorpeno
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Peuensusn
Ha pabo4yro nporpamMMy y4e6HOH AHCIHILIHHBI
II1.01 MaremaTuka
ans cnenuranbrocTd 09.02.03 IporpaMMupoBaHie B KOMIIBIOTEPHEIX CHCTEMAX

PaGouas mnporpamma yueGuoM mucmmmmumel IIJ1.01 Marematuxa paspaboTaHa I CTYIEHTOB
CICNHATBPHOCTH CPETHEr0 NPO(eCcCHOHAIbHOr0 obpasosaunus (nanee CIT0) 09.02.03 IIporpammupoBanue
B KOMIBIOTEPHBIX CHCTEMaXx Ha OCHOBE IPUMEPHOH IpOrpaMMbl 06IIeoGpa3oBaTenbHOM y4eOHoOI
AVCUMIUIMEBL  «Marematukay s HpogecCHOHAIbHBIX 00pa3oBaTeNbHBIX  OpraHHM3aIuii,
peKoMeH0BaHHOH DenepatbHbIM TOCYIapCTBEHHBIM aBTOHOMHBIM yupexnaenueM «DenepanbHblii
MHCTHTYT pa3BUTHsS oOpasoBanus» (OIAY «®DUPO») B kauecTBe IPUMEPHON TpOrpaMMBl  JJIs
peau3alii OCHOBHOH Npo¢ecCHOHATBHOM o6pasoBatenbHO# mporpammel CIIO Ha 6a3e OCHOBHOIO
ob1wero o6pa3oBaHys ¢ MOTyYEHHEM CPENHEro OBIIEro obpasoBanus. ITpotokon Ne3 ot 21 mrons 2015r.
Peructpauvonnerii Homep penensuu 377 ot 23 mrons 2015r. ®TAY «OUPOy.

Yuebnas mucummmmaa I11.01 Marematuka wu3ydaercs B muiae OIT obmeobpa3zoBaTenpHO
noarorosku yyeoHoro miana OIIOIT CITO B yacTu MpodUIBHBIX THCIUILIHE ITI. O6yuenue mposomuTCs
Ha 6a3e OCHOBHOTO 06IIEro 06pPAa3OBAHHS W HANEJEHO Ha TIOJTy4eHHEe CpeiHero obuero o6pa3oBaHmus.
Pa6oyas mporpamma cocTapiieHa [uist OUHOlM dbopmbI 00yUeHHs.

HporpaMMa COCTaBJIEeHa KBaJIPIq)HI.II/IpOBaHHO, OTIHYaeTCsl CHUCTEMHBIM IOAXO0AOM. B Hell oXBayeHEbI BCE
OCHOBHBIE BOIIPOCHI  T10 JaHHOU JAUCLHUIIINHE, HpO(beCCPIOHaJILHaﬂ 3Ha4YUMOCTE KOTOpBIX, IpH TMOArOTOBKE
KOMIICTEHTHBIX CIELUAJIUCTOB, OCOOEHHO BEJIMKA. Bupger BHEAYAUTOPHBIX CAMOCTOSTEIbHBIX pa60T MO3BOJIAKOT
0606WKTE ¥ yrayOuTb M3ydaeMblii MaTepHan, W Hanpas/IeHbl Ha 3aKPEIJICHHE YMEHHs IOMCKA, HAKOIUIEHHS W
00pabOoTKH pasIMYHBIX HCTOYHHKOB HH(BOPMALIKH.

Cucrema 3HaHHH W yMEHHH, 3aJ0XeHHas B CONEPXKaHUHU, CIOCOOCTBYET NPHOOPETEHHIO
TIPaKTHIECKOr0 ONBITA M COOTBETCTBYET TPEGOBAaHHSAM K pe3yIbTAaTaAM OCBOEHHS npeamera. [lacmopr
IPOrpaMMBI 0G0CHOBAHHO U TIOJIHO OTPAXaeT COAEpIKaHHe AMCLUIUIAHEL, €€ POJIb U MECTO B IIOATOTOBKE
CHCIHATMCTa CPCIHETO 3BEHA, DPAaCKphIBACT LENM M 3a1a9d y4eOHOM MCIHIITHHEL Onpenenenst
TpeOOBaHHS K YMEHHSIM M 3HAHUSAM CTYIEHTOB.

Pa6oyas nporpamma paccuntana Ha 372 uaca. JlaHHO€ KOJNHYECTBO 4acoB, BEINENCHHOE HA OCBOCHHE
Y4eOHOH NHUCUMIUIMHEL, [IO3BOJHT MONYYATh HEOOXONMMEIE 3HAHHSA U YMEHHS, KOTOPBIE  MOXHO
NPUMEHSATH B aJbHEHIIEM Ha IPaKTHKeE.

Temarmueckuii mnaH uMeeT onTUMATBHOE pactpeieieHie 9acoB 1o paszeigaM M TeMaM II0 OYHOMH
hopme 0GydeHHs, B COOTBETCTBHH C YIeGHBIM TLTAHOM.

Kaxnpiii pasmen mporpammer orpaaer TEMaTHKy M BOINIPOCHI, [O3BOJIAIONINE, B IOJHOM oOBEME,
M3yUHTh  HEOOXONUMBIH  TEOpETHYeCKHl  MaTepuai. IlpoBenenre  mpakTHYECKHX  3aHSTHI,
TIPElyCMOTPEHHBIX paboyelt IPOrpaMMOR, IIO3BOJISIOT 3aKPEITHTh TEOPETHYECKHE 3HaHH, IPUOOPETEHHBIE
IIPY U3YYEHHH TaHHOM JUCLUILIUHEL

Usyuenne mucrmmmunel «MaTemaTukay CIIocO6CTBYET 2((EeKTUBHOM M Ka4YeCTBEHHOM MOATOTOBKE
MOJIOZIBIX CIICLHATHCTOB B 06J1aCTH IPOrPaMMHpPOBAaHHS B KOMITBIOTEPHBIX CHcTeMax. PaGouas nporpamMma
COACPKUT MHHUMYM JIATEPATYPBI, HEOOXOAUMO [ M3yYeHHs NAaHHOM JHUCIHIUINHEL

PaspaGorannas paGouast mporpamma yueGHOM aucummHHb «MaTeMaTHKay PEKOMEHTyeTCs IS
HCTIONE30BaHUS B y4eOHOM IPOLIECCE IIPH MOATOTOBKE 06YYAIOIUXCS MO CIIEMHATbHOCTH
09.02.03 ITporpammupoBaHue B KOMIIBIOTEPHBIX CHCTEMAX

Loyenm xagheopor ungopmayuonnvix ) ;
00pasosamenvHblx MexHoL02Ul akynbmema J/Zl%’
mamemamuxu u komnvlomeprvix Hayk @I BOY

BO «Ky6I'Vy, k.n.n., ooyenm

0.B.3acsaako



Peuensus
Ha pabouyio nmporpaMmy y4eOHOM JTHUCHHUTITHHEI
I1/1.01 MaremaTuka
quis cnerpanbHocTd 09.02.031IporpaMmvupoBai#e B KOMITBIOTEPHBIX CHCTEMAX

Pabouas nporpamma yuebuoit aumcumnauuel [1J1.01 Marematuka paspaborana s CTyIeHTOB
CMEUMANBLHOCTH cpejiHero npodeccuonansHoro obpaszopanus (aanee CI10) 09.02.03[TporpammupoBanue B
KOMIIBIOTEPHBIX CHCTEMAX HAa OCHOBE MPUMEPHOI Mporpammel 001eobpa3zoBaTeIbHON Y4eOHOM JUCIIMITIIMHBI
«Maremaruvka» 1is npogeccHoHanbHbIX 00pa3oBaTeNbHBIX OpraHu3aluit, pekoMeHa0BaHHONH DeaepajibHbIM
roCyIapCTBEHHbIM aBTOHOMHBIM Yyupex/eHuem «@enepanbHbli MHCTHTYT pa3BuTHS oOpasoBanus» (OIAY
«®UPO») B KayecTBe MNPUMEPHOW MpOrpammbl JUISl  peaiu3alid  OCHOBHOM  Mpo(eccHOHaIbHOM
obpaszosarenpHO#i nporpammel CI1O Ha Ga3ze ocHoBHOTO 0611ero 06pa3zoBaHus ¢ MOJyYeHHEM CPEAHETO 0OIIEro
obpasosanus. [Ipotokon Ne3 ot 21 mrons 2015r. PeructpaumoHnnslit Homep peuensuu 377 ot 23 mrons 2015r.
OI'AY «DUPO».

Yyebnas aucumnuuna I1J1.01 Martemaruka nsyuyaercst B uukie Ol oGeobpa3zosareibHOM M0ArOTOBKM
yuebnoro nnana OIIOIT CIIO B wactu npoduneneix aumcumnaun I1JI. O6Gyyenue npoBoautcs Ha Gase
OCHOBHOro o0wiero oOpa3oBaHMsl M HalEJIEHO Ha TOJyyeHHWe cpeaHero obiero obpazoBanus. PaGouas
nporpamMma cocTapJeHa AJ1si O4HOM hopMbl 00yUeHHS.

PaGouas nporpamma y4yeOHOH JAMCUMIUIMHBI COCTaBJ€HA JIOTMYHO, CTPYKTYpa AMCLIMILIUHBI
COOTBETCTBYET NPHHLMITY €IMHCTBA TEOPETHYECKOr0 M MPAaKTHYECKOTo O0yueHMs, pasje/ibl BbAEJEHb M-
NaKTHYeCKH uesecoobpasHo. [locnenoBaTenbHOCT TeM, MpEANaraéMbIX K HW3YYEHWIO, HampaBieHa Ha
KayecTBEHHOEe YCcBOeHHe yueOHOro martepuana. Bujael camocrtodTelbHbIX paboT Mo3BOAAIOT 060OIMTL M
yriyOuTh M3yyaeMblii Matepuas M HanpapjeHbl Ha 3aKperuieHHe YMEeHUs MOMCcKa, HaKorieHus W o6paboTKu
HHpOpMaLHH.

Cucrema 3HaHWi U YMEHHH, 3aJ10)KEHHAsA B COAEPIKAHUM, CMOCOOCTBYET NPUOOPETEHHIO MPAKTHYECKOTO
OMBITA U COOTBETCTBYET TPEOOBAHUAM K pe3ysibTaTaM ocBoeHHusa npeamerta. [lacnopt nporpaMmel 060CHOBaHHO
M TMOJIHO OTPaXKaeT COAEPKAHUE AUCLIMIUTMHBI, €€ POJib U MECTO B MOATOTOBKE CIELMAIMCTA CPEJHEro 3BEHa,
packphblBaeT LEJM M 3ajaaun yueOHOH aucumniauubl. OnpeneneHbl TpeOOBaHMS K YMEHHSAM M 3HAHUAM
CTYJI€HTOB.

[Iporpamma paccuntana Ha 372 yaca. TemaTHueckuil mnaH M coaepkaHue Y4eOHOM AMCLIMITIMHBL
PacKphbIBaeT MoC/Ie10BaTEIbHOCTE NMPOXOXKACHHUS TEM, COOTBETCTBYET TEMAaTHYECKOMY IJIaHy M pacrpe/ie/ieHUIO
yacoB. B nporpamme onpeneneHsl Gopma npopeneHus, LN, 3a4a4u y4eOHON AUCLMIIMHEL, NPEACTaBIEHbI
obs3arenbHble  (GOpMBI  OTYETHOCTH. Peann3oBaHbl AMAAKTHUECKME TMPUHLIMMBL OOYYEHMS: LENOCTHOCT,
CTPYKTYPHOCTb; OTPa’K€Ha B3aMMOCBS3b MEXK/Y OT/C/IbHBIMU 3JIEMEHTAMH CTPYKTYPbI.

HM3yvenue naHHO# AUCUMIUIMHEL ciocobeTBYeT 3 PEeKTHBHOM U Ka4eCTBEHHOM MOJArOTOBKE CTYIEHTOB.

[lepeueHb pekOMeHIYeMOH OCHOBHOW M JOMOJIHUTENIBHOM JUTEpaTYphl BKJIOYAeT OOLIEJOCTYIHbIE
MCTOYHMKM, M3JlaHHBIE B rocjieaHee Bpems (He nosauee 5 ner). [lepeuncnennsie HMurtepHer-pecypchl
aKTyaJlbHbl ¥ JIOCTOBEPHBI.

Paspaborannas nporpamma yuebnoii aucuunaunst [1J1.01 MatemaTtka MoxkeT ObITh peKOMEHIOBaHA IS
UCII0JIb30BaHHs B yueOHOM npouecce npu noarotoske no cneunansuoctd 09.02.03[IporpammupoBanue B
KOMITBIOTEPHBIX CHCTEMAX.

Yuurenb MaTeMaTHKH BbICLIEH KaTeropuu
MBOYVY «COLL Ne2 um. X.51. Bepetaps», _ Yybur
r. Abireick / CycaHHa XacaHoBHa



