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1. ITACHIOPT PABOYEM IMPOT'PAMMBI YUEBHOM JIUCHUTLTAHBI

1.1.06aacTh NpUMeEHEHUS MPOTPAMMbI

PaGouas mporpamma y4eOHON aucHUIUIMHB «MaTemaThka: anredpa u Hadaia
MaTEMAaTHYECKOTO aHajah3a, TEeOMETPHs» pa3paboTaHa Ha OCHOBE IPUMEPHOM
nporpaMmbl 0011e00pa3oBaTeIbHON YU4eOHOM AUCIUTIIMHBI «MaTeMaTuka: anredpa u
Hayaja MaTeMaTU4YeCKOro  aHajau3a, TeoMeTpusi» Uil  NpodecCHOHAIbHBIX
o0pa3oBaTeNbHBIX OpraHM3aIlui, PEKOMEHTI0BAaHHOM denepanbHBIM
rOCy/IapCTBEHHBIM aBTOHOMHBIM yupexaeHueM «DenepaabHblii HHCTUTYT Pa3BUTHUS
obpazoBanusi» (PI'AY «DHPO») B KadecTBE NPUMEPHOW MPOTPAMMBI IS
peann3anuyu OCHOBHOW mpodeccruoHaabHOl oOpas3oBarenbHoi mporpammbl CIIO Ha
0a3ze OCHOBHOTO 00mIero o00pa3oBaHUS C TIOJYYCHHEM CpPEIHEro 00IIero
oOpazoBanus. IIporokon Ne 3 ot 21 wuroms 2015 r. PeructpanyoHHBI HOMED
penensun 37701 23uronsg 2015r. DI'AY «dUPO»

1.2.MecTto yuyeOHO# JUCHUILIUHBI B CTPYKTYpe MPOrpaMMbl MOATr0TOBKH
CIeNMAJTUCTOB CpeHero 3BeHa:

VYyebnas aucturummaa «Marematnka: anreOpa W Hadajga MaTEMaTHYECKOTO
aHanMM3a, TEOMETPUS» H3y4daeTcs B IHKJIE O0O0Ie00pa3oBaTeIbHBIX JAUCITUIUINH,
dbopmupyemMbIX U3 00s13aTenbHBIX TpenMeTHbIX oOsacteir ®I'OC cpemnero odmiero
obpazoBanusi, s crnenuaibHocTH  43.02.01 Opranuzamuss oOCTy)XMBaHHS B
obmectBeHHOM nutanuu M3ydyenue mucuumumnsl [1/].01 Marematuka: anredpa u
Hayaja MaTeMaTHYECKOro aHaju3a, TEeOMETpHsl HEOOXOIUMO [IJIi OCBOCHHS
nociaeayromiei aucuumirasl EH.01 MaTtematuxka.

1.3.Henu u 3aga4yu yueOHOM JUCHUILIUHBI — TPeOOBaHUs K pe3yJbTAaTaM 0CBOEHHSA
AUCIHUNIHHBI

eas aucIUIUIMHBL, (OpMHUpPOBAHUE MPEACTABICHUN O MaTeMaTHKE Kak
YHUBEPCATLHOM SI3bIKE HAyKH, CPEJICTBE MOJICIIMPOBAHUS SBJICHUN W IMPOIIECCOB,
00 UIIesIX U METO/IaX MaTEeMaTHUKH.
3a1auu TUCIUTLINHBL
— OBJIQJICHHEC MaTEMaTHYCCKUMH 3HAHUSMU M YMEHUSIMHU, HEOOXOUMBbIMH
B TIOBCCJIHCBHOW JKHM3HHW, [UIS M3YYCHHUS CMEXKHBIX ©CTECTBEHHOHAYYHBIX
JUCIUIIINH Ha 0a30BOM YPOBHE M JUCIHHUILIMH TPO(ECCHOHATBLHOTO ITUKIIA; IS
NOJIy4eHUsT 00pa3oBaHWMs B  OO0JacTAX, HE TPEOYIOIUX  YIIIyOJICHHOM
MaTeMaTHYECKOU IMOATOTOBKH;
— pa3BUTHE JIOTHYECKOTO MBIIUICHHMS, TPOCTPAHCTBEHHOTO BOOOpaKEHUS,
AITOPUTMUYECKON KYJIbTYPhI, KPUTUYHOCTH MBIIUICHUS HAa YPOBHE, HEOOXOAMMOM
1151 Oy myied npodecCUoHaNBHOM AeSITeIbHOCTH;



— BOCHHUTAHUE CPEJICTBAMH MAaTEMATUKHU KYJIbTYPhl JUYHOCTH, TOHUMAHUS
3HAaYUMOCTH MaTEMAaTHKHU Il HAYYHO-TEXHUYECKOTO IMPOrpecca, OTHOIICHUS K
MaTeMaTHUKe, KaK K YacTH OOIIEYeIOBEYECKONW KYJIbTYypbl 4epe3 3HAKOMCTBO C
UCTOpPUEH MaTeMAaTUKH;

— pacuiMpeHHe W CUCTeMaTh3alus OOIMX CBEACHUM O (QYHKIHSIX,
M3YUYEHUE HOBBIX KJIACCOB AJIEMEHTAPHBIX (YHKIIHIA;

— pacHIMpeHHEe U COBEPUICHCTBOBAHHE MAaTEMaTHYECKOIro anmnapara,
c(OpPMHUPOBAHHOTO B OCHOBHOM IIKOJIE;

— O3HAKOMJICHHE C 3JIeMEHTaMH JTu((PepeHINaIbHOTO HCYUCICHUS Kak
anmnapaToM Hccie0BaHus PyHKIUN, pelIeHUs MPUKIIAIHBIX 3aa4;

— WU3YyYCHHE CBOWCTB MPOCTPAHCTBEHHBIX TeJl, (POPMUPOBAHUE YMEHUS
IPUMEHSITh 3TU CBOMCTBA VISl pEIICHHsI MPAKTUYECKUX 3a/1a4,

— pacmmupeHre U yrayOJeHue NpeJICTaBiICHUM O MaTeMaTHKe Kak
AJIIEMEHTE YeJIOBEYECKOM KyIbTYphl, O IPUMEHEHUU €€ B MIPAKTHUKE,;

— COBEpIICHCTBOBAHWE HHTEIUIEKTYaJbHbIX M PEUYEBBIX YMEHUU IMyTeM
Pa3BUTHUS JJOTUYECKOTO MBIIIICHHSI, 000Tall[EHUE MAaTEMAaTUYECKOTO SI3bIKA.

1.4TlepeveHb IUIAHUPYEMBIX Pe3yJILTATOB 00y4eHHS 10 JUCHHUILIHHE (epevyeHb
dopMHUpyeMbIX KOMIIETEHIIHiA)

OcBoeHue cojiepkaHusi y4eOHOW MMCHMIUIMHBI «MaremaTuka: anreOpa u
HaJyaja MaTEeMaTH4YeCKOro aHajiu3a, TeOMETpHs» O0OCCIeunBaeT JIOCTH)KEHUE
O0OyYaIOIIMUMUCS CICTYIOMNX pPe3yibmamaos.

JAUYHOCMHDBIX.

— chOpPMHPOBAHHOCTh TPEJACTABICHUH O MaTEMaTHKE KaK YHHUBEPCAJIbHOM
SI3BIKE

— HAyKH, CPEICTBE MOJACIUPOBAHUS SIBICHHUI U MPOIIECCOB, UIESIX U METOIaX
MaTEMATUKH,

— TIOHMMaHWE 3HAYMMOCTH MaTEeMaTUKH JUISI  HAyYHO-TEXHHUYECKOTO
nporpecca, CPOPMHUPOBAHHOCTH OTHOIICHUS K MaTEeMaTHKE Kak K 4YacTH
00I1Ie4YeI0BeUeCKOr KyJIbTYpPhI Yepe3 3HAKOMCTBO C HCTOPHEH pa3BUTHS MaTEMAaTHKH,
9BOJIIOLIMEN MAaTEMATUUECKUX UIIEH,

— Ppa3BUTHE JIOTHYECKOTO MBIIIJIEHUS, MPOCTPAHCTBEHHOTO BOOOpaKeHMUS,
AITOPUTMHYECKOW KYJIBTYPhI, KPUTHYHOCTH MBIILUICHUS HA YPOBHE, HEOOXOJIMMOM
UL Oy IyIie nmpogecCuoHaNBHON JESITCIIbHOCTH, JIJIS MPOJAODKCHHS 00pa30BaHUs H
caMo00pa30BaHus;

— OBJIaJICHWE MaTEeMaTHYCCKUMHU 3HAHUSIMH M YMCHUSMH, HCOOXOIUMBIMU B
MTOBCETHEBHOM KU3HU, JIJIT OCBOCHHSI CMEKHBIX €CTECTBEHHO-HAYUHBIX JUCIUIUIAH U
JTUCITUTIINH MPOGECCHOHANTBHOTO ITUKIIA, JIJIS TOJydYeHus o0pa3oBaHMs B 00JIACTSX,
HEe TPeOYIONUX YIIIyOJICHHOW MaTeMaTUIeCKON MOATOTOBKHY;



— TOTOBHOCTH M CHOCOOHOCTh K OO0Opa3oBaHWIO, B TOM  YHUCIE
caM000pa30BaHNI0, Ha MPOTSKECHUH BCEH JKHU3HH, CO3HATCIILHOE OTHOIICHHE K
HENPEPHIBHOMY 00pa30BaHUIO KaK YCIOBHIO YCICIIHONH MNPO(PEeCCHOHAIBHON U
OOIIECTBEHHON IEITENBLHOCTH,

— TOTOBHOCTH M CIIOCOOHOCTH K CaMOCTOSITEIbHOM TBOPYECKOM U
OTBETCTBEHHOM JEITEILHOCTH,

— TOTOBHOCTH K KOJJICKTUBHOU paboTe, COTPYAHHUECTBY CO CBEPCTHUKAMH B
o0pa3oBaTe/IbHOM, 00IIECTBEHHO MOJIE3HOM, yueOHO-UCCIIeI0BATEILCKOM, MPOCKTHOM
U IPYyTUX BHJAX JEATCIBHOCTH;

— OTHONIEHHE K MNPOPECCHOHATBHON JEITeIbHOCTH KaK BO3MOXHOCTH
y4acTHs B pelIeHun JINYHBIX, OOIIECTBEHHBIX, TOCy/IapCTBEHHBIX,
oOLIeHAIIMOHAIBHBIX TPOOJIEM;

Memanpe()Memetx:

— yYMEHHE CaMOCTOSTEIIBHO OIPENCIATh IENH JCITSILHOCTH W COCTaBIISATh
IUTAHBI  JICATCIIBHOCTH, CaMOCTOSITCIIbHO — OCYIICCTBIIATH, KOHTPOJUPOBATH U
KOPPEKTUPOBATh JIEATEIBHOCTh, HCIIOJIb30BaTh BCE BO3MOXKHBIC pPECypChl IS
JOCTH)KEHUS TIOCTABJICHHBIX LIEJIeH U pean3allii TUIAHOB JCSITEIbHOCTH; BHIOMPATh
YCIICIIHBIC CTPATETMU B PA3JIUUHBIX CUTYAIIUsX;

— yMEHHE TIPOJYKTHBHO OOINATBCS M B3aWMOJICHCTBOBATH B IPOIECCE
COBMECTHOM JICSITETbHOCTH, YYUTHIBATD MMO3UIMH JIPYTUX YYACTHUKOB JESATCIBLHOCTH,
3¢ (HEeKTUBHO pa3pemaTh KOH(YIUKTHI;

— BJIAJICHUC HaBbIKAMHU II03HABATEIILHON, Y4eOHO-MCCIICOBATCILCKON U
IPOEKTHOM JESITENLHOCTH, HAaBBIKAMU pa3pelieHus MpodJieM; CIIOCOOHOCTh U
TOTOBHOCTh K CaMOCTOSITEJIbHOMY ITOMCKY METOJIOB PEIICHHs MPAKTHYCCKUX 3aj1ad,
NPUMEHCHHIO Pa3JIMYHBIX METOJIOB MTO3HAHUS;

— TOTOBHOCTh MW CIIOCOOHOCTh K CAMOCTOSITEJIbHOW WH(OPMAIMOHHO-
TIO3HABATEIBHOM JIEATCIILHOCTH, BKJIIOYAs YMECHHUE OPUEHTHPOBATHCS B PAa3IMYHBIX
UCTOYHMKAX HMH(OpMAIMK, KPUTHYECKH OLEHUBATh W  WHTEPIPETUPOBATH
UH(POPMAITHIO, TIONYJAEMYFO U3 Pa3INYHBIX HCTOYHHUKOB;

— BJIQJICHUE SI3BIKOBBIMU CPEACTBAMH. YMEHHE $ICHO, JIOTHYHO W TOYHO
U3JIaraTh CBOIO TOUYKY 3PEHHUS, UCIIOJIH30BaTh a/ICKBATHBIC SI3BIKOBBIC CPEJICTBA;

— BJIAJICHUC HaBBIKAMU TIO3HABATEILHOW pEQIICKCMM KaKk OCO3HAHUS
COBEpIIAEMbIX JICUCTBUI M MBICIHMTEIBHBIX MPOIECCOB, WX pE3yJbTaTOB U
OCHOBAHMH, TPAHMIl CBOCTO 3HAHUS M HE3HAHUS, HOBBIX MMO3HABATEIBHBIX 3a/a4 U
CPEJICTB JJIS UX TOCTHKEHUS,

— LEeJNeyCTPEMIICHHOCTh B TOUCKAX W TPUHATHM  PEIICHUH,
CO00Pa3UTEIBLHOCTh U WUHTYUIIMSI, PA3BUTOCTh MPOCTPAHCTBEHHBIX IMPEICTABICHUH;
CIIOCOOHOCTH BOCIIPUHUMATH KPAcOTy U TAPMOHHUIO MHPA,

npeoOMemHubIX:



— chOpMHUPOBAHHOCTh TPEJICTABICHUH O MaTeMaTHUKe KaK 4acTh MUPOBOU
KyJbTYPhl I MECT€ MATEMATHUKH B COBPEMEHHOW IMUBUIIM3AIIUU, CITOCO0AX OIMMCAHUS
SIBJIEHUU PEAJILHOIO MUPA HA MATEMATUUYECKOM SI3BIKE;

— chOpPMHPOBAHHOCTh MPEACTABICHUN O MATEeMAaTHYECKUX TOHITHSX Kak
BAKHEUIIINX MATEMaTUYECKUX MOJEIAX, IMO3BOJSIOIINX OIKCHIBATD M HU3Yy4aTh
pasHble IPOLECCHl W SIBICHHS; IMOHMMAaHUE BO3MOXHOCTH AKCHOMATHYECKOTO
MOCTPOCHUSI MATEMaTUYECKUX TEOPUH,

— BJIQJICHHE METOJIAaMM JI0KA3aTeJIbCTB U AJITOPUTMOB PEILICHHS, YMEHUE UX
MIPUMEHSITh, TPOBOJINTH J10KA3ATENbHBIE PACCYKICHHUS B X0JI€ PELICHU 3a/aY;

— BJAQJACHHUE CTAHJAAPTHBIMA NPUEMaMH PELICHHUS PalUOHAIBHBIX U
UppalMoHaIbHbIX, MOKA3aTEJIbHBIX, CTENEHHbIX, TPUTOHOMETPUUYECKUX YPAaBHEHUH U
HEPABEHCTB, UX CUCTEM;

— HCIIOJIb30BaHUE TOTOBBIX KOMIIBIOTEPHBIX IPOrpaMM, B TOM YHCIIE IS
MOMCKA MYTH PEILICHUS U WUIIOCTPALMU PENICHUS YPAaBHEHUH U HEPABEHCTB,;

— chOpPMHPOBAHHOCTh  MPEACTaBICHUH 00  OCHOBHBIX  IOHSTHSX
MaTEMATHYECKOT0 aHaIu3a W MX CBOMCTBAX, BIAJCHUE YMEHUEM XapaKTEPU30BATh
noBezieHue (PYHKIIMH, UCTIOIB30BAHNE TIOTYUYEHHBIX 3HAHUU JIJIs1 OTIMCAHUS U aHaTn3a
peabHbIX 3aBUCUMOCTEN;

— BJIQJICHUE OCHOBHBIMM TIOHSTHUSMH O TIUIOCKUX M NPOCTPAHCTBEHHBIX
reoOMeTpUYECKUX (QUrypax, uX OCHOBHBIX CBOMCTBAX;

— chOpMHUPOBAHHOCTh YMEHHS pPACIO3HABaTh T'eOMeTpuueckue (Urypbl Ha
YEpTEkKaX, MOJIEIISIX U B PEATTBHOM MHUPE;

— TPUMEHEHWE M3YYEHHBIX CBOWCTB T€OMETPUYECKUX (Huryp u Ghopmyn s
pELIEHNs] TEOMETPUUYECKHUX 3a/1a4 U 3a/1a4 C MPAKTUYECKUM COJIEPIKAHUEM;

— chOpPMHPOBAHHOCTH MPEACTABICHUH O MPOIECCAX U SBJICHUSAX, UMEIOIINX
BEPOSITHOCTHBIA XapaKTEpP, CTATUCTUYECKUX 3aKOHOMEPHOCTAX B PEATIbHOM MHUPE,
OCHOBHBIX MOHSTHSIX 3JIEMEHTAPHOU TEOPUU BEPOSITHOCTEW;

— YMEHHMH HaxXOAUTh M OLIEHMBATh BEPOSITHOCTU HACTYIUICHHS COOBITHH B
MPOCTENIINX TMPAKTUYECKUX CUTYALUMSIX U OCHOBHBIE XAPAKTEPUCTUKHU CIyYaWHBIX
BEJINYMH;

— BJIQJICHUE HABBIKAMU MCIIOJIb30BAHUS I'OTOBBIX KOMIBIOTEPHBIX MPOrpaMMm
IIPY PELICHUU 3a1a4.



2. CTPYKTYPA U COJIEP)KAHUE YYEFHOM JUCIUILINHBI

2.1.00beM y4eOHO# JUCHMILIMHBI U BUIbI Y4eOHOIi padoThl

Buj yueOHoi# padoThl

Koauuecmeo uacos

MaxkcumanbHas yueOHasi Harpy3ka (Bcero) 354
Oosi3aTesibHasl ayJMTOPHAsi y4yeOHasi Harpyska 236
(Bcero)
B TOM YHCIIC!
3aHATHSA JIEKIIMOHHOI'O THIIA 112
MPAKTHYCCKUE 3aHATHS 124
CamocTrosiTeibHasA padora odyuaruierocs 106
(Bcero)
B TOM YHCIIE!
BreayauropHas caMoCTosTeIbHAs paboTa 106
Koucynbranmu 12

IIpomexncymounas ammecmauyusn 8 gpopue:

1 cemectp — nmudh.3auer
2 ceMecTp — HK3aMEeH

. Bcero CemecTpbl
Bua yuebHoii paboTbl HACOR 1 5

YueOnasi Harpy3ka (Bcero) 354 96 258
AyauTopHbIe 3aHsTHS (BCEro) 236 64 172
B ToMm uncne:
3aHATHUS JIEKIIMOHHOI'O TUIIA 112 32 80
NpaKkTUIeCKue 3aHATUs (TPAKTUKYMBI) 124 32 92
71a00paTOpHBIC 3aHATHUS -
CamocTosiTeJibHasi pa6ora (Bcero) 106 26 80
B TOM YHCJIC:
Kypcosas paboma - - -
Pechepam 20 8 12
CamocmosmenvHas 6Heayoumopuas paboma 6 6uoe
OOMAWHUX NPAKMUYECKUX 3A0AHULl, UHOUBUOYANbHBIX

y 90 18 68
3a0anuil, CamMoOCMOAMENbHO20 No0Oopa U  U3YUEHUs.
OONOIHUMENLHO20 MEoPemuiecKko20 Mamepuand
Koncynbranum 12 8 6
[TpomexxyTounast arrectanus (3x3amen/3ader/ nud.3aqer) mub.zauer | dK3aMEH
OO61mas TpyJI0eMKOCTh 354 96 258




2.2 CTpyKTYypa IMCUHMIIUHBI:

KosanuecTBo ayIMTOPHBIX YaCOB Camocros-
TeJbHasi padoTa
odyuaruierocs
H Teoperu-
AMEHOBAHHUE Pa3/ICIOB MpakTnuec- (uac.)
Bcero yeckKoe
KHe 3aHATHS (B T.u.
o0yueHue
KOHCYJIbTAIMH)
2 3 4 5 6
Brenenue 2 2 - -
Anrebpa 56 14 22 20
VYpaBHEHHUS U HEPABEHCTBA 32 12 16 4
OCHOBBI TPUTOHOMETPHUHU 42 16 16 10
®DYHKIINY, UX CBOWCTBA U rpaduKu 28 8 10 10
Hauana maTemaTHyeckoro aHaim3a 42 16 16 10
KoMOuHaTtoprka, CTaTUCTHKA W TCOPHS 44 12 12 20
BEPOSATHOCTEN
I'eomerpus 96 32 32 32
Koucynbranun 12
Bcero no mucnuruimae 354 112 124 118
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2.3. TemaTnyeckuii MjiaH U copep:KaHue Y4eOHOI JUCIUIINHBI

HauMeHOBAHNE PA3IEIIOB H TEM Coaeprxanue yueOHOro MaTepHuaJia, JJaopaTopHble padoThbl M MPAKTHYECKHE 3aAHATHSA, O0bem | YpoBeHb
caMoCTosITeJIbHasi padoTa 00y4aroluxcs 4YacoB | OCBOEHHs
1 2 3 4
Beenenne Copepxanne yueOHOro MaTepHaJa
Maremartuka B HayKe, TEXHHKE, 9KOHOMHKE, HH()OPMAITMOHHBIX TEXHOJOTHSAX 1 TPAKTUIECKON 2
nesTenpbHoCTr. Llenu u 3amaun n3ydeHns MaTeMaTuKy mpu ocBoeHnH npodeccuii CI10 u
cnenuanbHocteit CITO
Paznen 1. Anredpa 56
Tema 1.1 Pa3Butne noHaTus o Conep:xanue yueOHOro MaTepuasia > 1
quciie Ilenble 1 panmoHagbHbIE YKcia. JlelcTBUTEIbHbIE YUCIA.
Conep:xanue yueOHOro MaTepuaJia 5 1
[TpuOnrkeHHbIe BEIYUCIICHUS.
IIpakTHYecKkue 3aHATHSA:
ApudmeTrueckue ISHCTBUS HAJl YUCIAMH, HAXOKICHHE TPUOIMKESHHBIX 3HAUYCHHUI BEJTMUUH U 2 2
MOTPENTHOCTEH BBIYMCICHUH (a0COIIOTHOM M OTHOCHTEITLHOI), CPAaBHEHHUE YHCIIOBBIX BBIPAKCHUIH
IIpakTHYecKkue 3aHATHSA:
ApudmeTrueckue ISHCTBUS HAJl YACIAMH, HAXOKICHHE TPUOIMKESHHBIX 3HAUCHHUI BEJTMUUH H 2 2
MOTPENTHOCTEH BBIYMCICHUI (a0COMIOTHOM ¥ OTHOCHTEITLHOI), CPaBHEHUE YHCIIOBBIX BBIPAKCHUI
Conep:xanue ydueOHOro MaTepuasia 5 1
KomruiekcHble unca.
Tema 1.2. KopHu, cTenenu u Copepxanne yueOHOr0 MaTepHaJia
Jorapugmsi Kopnu u crenenn. KopHu HaTypaJlbHON CTENEHU U3 YHCIIA U UX CBOMCTBA. 2 1
IIpakTH4eckue 3aHATHSA:
Beruncnenne w© cpaBHeHHWE KOpHel. BrimonmHeHwe pacueToB ¢ paaukanamu. PerieHue 2 2
HppaIMOHAIBHBIX YPAaBHEHHH.
Conep:xanue yueOHOro MaTepuaJia
CreneHn ¢ palnMOHANBHBIMH TIIOKa3aTesIMH, X CBoiicTBa. CTemeHn ¢ JeHCTBUTEIHHBIMU 2 1

roka3aresisiMu. CBOMCTBA CTCIICHH C JICUCTBUTEILHBIM TTOKA3aTEIIEM
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IIpakTH4eckue 3aHATHSA:
CpaBaenne cremneneit. [IpeoOpa3oBanue BRIpaKCHHH, COACPKAIINX CTECTICHU

IIpakTHYecKkue 3aHATHSA:
Pemenne nokazaTenpHBIX YpaBHEHUH. Pelienue nmpukimagHbIx 3a1a4

Conep:xanue ydeOHOro MaTepuaJia

Jlorapudm. Jlorapudm uucina. OCHOBHOE jorapupMUIECCKOE TOXKICCTBO. JlecaTuuHbIC U
HaTypasibHbIe Jorapudm. [IpaBuia aeiicteuii ¢ morapupmamu. [lepexos kK HOBOMY OCHOBaHUIO

IIpakTH4eckue 3aHATHSA:
HaxoxaeHue 3HaueHui jorapudma 1o mporu3BoJIbHOMY OCHOBaHHIO. [Iepexo1 0T 0JTHOT0 OCHOBaHUS

K IPYTOMY.

IIpakTH4eckue 3aHATHSA:
Brluucnienue u cpaBHeHHe jorapudma

IIpakTHYecKkue 3aHATHSA:
JlorapupMupoBaHue U MOTCHITUPOBAHUE BHIPAKCHHM.
Pemenwne norapudMuvecknx ypaBHEeHUN

IIpakTH4eckue 3aHATHSA:
Pemenne norapudMudecKkux ypaBHECHUI

Conep:xanue yueOHOro MaTepuasia

[IpeoOpaszoBanue anredpanyueckux BeipaxeHui. [IpeoOpazoBanne panroHaIbHbBIX, HPPALIMOHATIBHBIX
CTENEHHBIX, I0KA3aTEIbHBIX U JOrapu(MHUICCKUX BBIPAKECHUN

HpaKTl/I‘leCKI/le 3aHATHUA:
HpI/I6HI/DKCHHI:IC BBIYMCJICHUSA U PCHICHUS MPUKIIAHBIX 3a1a4

KonTpoasnas pa6ora Ne 1: «<KopHu, creneHu u jorapupmbi»

CamocTrosiTeqbHast padoTa:

BBITIOJTHEHNE JOMAITHUX 3a/IaHu 1Mo pazneny 1

IIpumepHasi TeMaTHKa BHEAYAUTOPHON CaMOCTOSITeJILHOH PaboThI
Hanmcanue pedepatos:

HemnpepsiBHBIC 1p0odH

IIpuMeHeHuHe CJI0KHBIX MPOLIEHTOB B pacyeTax

20

Paznen 2. YpaBHeHus n
HepaBeHCTBA

50

Tema 2.1 YpaBHEHUS U CHCTEMBI
ypaBHEHUI

Conep:xanue ydeOHOro MaTepuasia
YpaBHEHUS U CHCTEMBI ypaBHEHUH. ParmoHanpHbIe, HppaIlMOHAIBHEIC, TOKA3aTEIbHBIC U
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TPUTOHOMCTPUYCCKUC YPABHCHUS U CUCTCMBI.

Conep:xanue yueOHOro MaTepuasia
VYpaBHEHHS U CUCTEMBI ypaBHEHU. ParimoHa bHbIe, UppalOHANILHBIE, TOKA3aTeNIbHbIC 1
TPUTOHOMETPUYECCKUE YPABHEHUS M CUCTEMBI.

Conep:xanue ydueOHOro MaTepuasia
OCHOBHbIC ITPUEMBI UX PEIICHUS (Pa3IoKeHNUE HA MHOKUTEIH, BBEJCHHE HOBBIX HEU3BECTHBIX,
MOJICTAHOBKA, TpaQUUeCKHil METOT)

Conep:xanue ydyeOHOro MaTepuasia
OCHOBHBIC MTPUEMBI UX peleHus (Pa3ioKeHHe Ha MHOYKUTEIH, BBEICHHE HOBBIX HCU3BECTHBIX,
MOJICTAHOBKA, Tpaduueckuii MeTo). PABHOCHILHOCTH YPaBHEHU, HEPABCHCTB, CUCTEM

IIpakTHYecKkue 3aHATHSA:
Kopnu ypaBuenuii. PaBHOCHIBHOCTE ypaBHeHHH. [IpeoOpazoBaHne ypaBHCHHIA

IIpakTH4eckue 3aHATHSA:
OcCHOBHBIE NIPUEMBI PEIICHUs] YpaBHEHUH

IIpakTHYecKkue 3aHATHSA:
Pemenue cucrem ypaBHeHU

IIpakTH4eckue 3aHATHSA:
Pemenue cucrem ypaBHeHUI

Tema 2.2 HepaBencrpa

Conep:xanue yueOHOro MaTepuasia

PaumonanbHbie, HppaliioOHANIbHBIC, TOKA3aTEIbHBIC U TPUTOHOMETPUYECKUE HEPABCHCTBRA.
OCHOBHBIE NTPHEMBI UX PEHICHUs

Conep:xanue yueOHOro MaTepuasia

PaLII/IOHa.J'H:HBIe, HUppAllMOHAJILHBIC, IIOKA3aTCJIbHBIC W  TPUTOHOMCTPUUYCCKUC  HCPABCHCTBA.

OCHOBHBIE NTPUEMBI UX PEIICHUS

IIpakTH4eckue 3aHATHSA:
Hcnonp3oBanne CBOMCTB U rpadukoB (PYHKITHH IS pEeIICHUST YPAaBHCHUA U HEPABEHCTB

IIpakTH4eckue 3aHATHSA:
Vcnionb3oBanue CBOMCTB U rpadukoB PyHKIMIA AJIsl pellIeHHs] YPaBHEHHI U HEPABEHCTB

Kontpoabnasi pabora Ne 2. «<YpaBHeHUsI M HEPABEHCTBA»

CamocTtosTeabHasi paboTa
BBITIOJTHEHHE IOMAINTHUX 33/IaHUH 110 pa3aery 2
I[IpumepHasi TeMaTHKa BHEAYANTOPHON CaMOCTOSTeJILHON padoThI
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Hamucanwue pedepatos:
HccnenoBanue ypaBHEHU U HEPABEHCTB C MapaMeTPOM

HpaKanecmle 3aHATHUA:

[IpuMeHenne MaTeMaTHUYECKUX METOJIOB JJIsl PEIICHHSI COJeP KaTeNIbHBIX 3a7a4 U3 Pa3InIHbIX 2
oOnacTeld HayKu ¥ npakTuky. MHTEpnperanys pe3ynbrara, yueT peajbHbIX OrpaHHYCHUN
Paznen 3. OcHoBBbI 42
TPUTOHOMETPUH
Tema 3.1.OcHOBHBIC TIOHSTHUS Copepxanne yueOHOr0 MaTepHasia 5
Panguannast mepa yria. BpamarensHoe asuxenue. CHHYC, KOCHHYC, TAHI'€HC M KOTAHI'€HC Yucia
IIpakTHyeckune 3aHATH:
PagnanHbIil METO M3MEPEHUSI YIIIOB BPAICHUs U CBSI3b C TPalyCHONW Mepoi 2
Tema 3.Z OcHOBHBIC Conep:xanue ydyeOHOro MaTepuasia >
TPUTOHOMETPHUICCKHE TOXKICCTBA CDOpMyHBI TIPUBEICHUS
Conep:xanue ydeOHOro MaTepuaJia
®opMmyiibl crnoxenus. Dopmyisl yaBoeHus. @opMyIibl TOJIOBUHHOTO yria 2
IIpakTHyeckune 3aHATH:
OCHOBHBIE TPUTOHOMETPUUECKUE TOKIECTBA, (OPMYJIIBI CIOKEHHS, yABoeHHs, [IpeoOpazoBanus >
CYMMBI TPUTOHOMETPHYECKUX (DYHKIMH B IPOU3BEACHHUE, TIPEOOpa30BaAHNE TPOU3BEACHUS
TPUTOHOMETPUUCCKHUX (QYHKIMH B CYyMMY
IIpakTHyeckune 3aHATH:
OCHOBHBIE TPUTOHOMETPUUECKUE TOKIECTBA, (OPMYJIIBI CIOKEHHS, yABoeHHs, [IpeoOpazoBanus >
CYMMBI TPUT'OHOMETPUYECKUX (DYHKLMH B IIPOU3BEICHHE, IPEOOpa30BAHUE IPOU3BEICHUS
TPUTOHOMETPUUECKHUX (QYHKIHMH B CYyMMY
Tema 3.Z IIpeoOpazoBanust Copepxanne yueOHOr0 MaTepHaJia 2
MPOCTEHIINX [IpeoOpa3oBaHye CyMMBI TPUTOHOMETPUYECKUX (YHKIMH B TPOU3BEACHUE U MPOU3BEACHUE B CYMMY
TPUTOHOMETPHYCCKHUX BBIPAKCHUHI | Cogep:kaHue y4eGHOro MaTepHaia 2
BrlpakeHue TpUroHOMEeTpHUYeCcKUX (QYHKIHMI Yepe3 TaAHreHC MOJOBUHHOTO apryMeHTa
IIpakTH4eckue 3aHATHSA:
OcCHOBHBIE TPUIOHOMETPUUECKUE TOXKIECTBA, (POPMYJIBI CIIOKEHUS, yaBoeHUs, IIpeoOpazoBanus >
CYMMBI TPUT'OHOMETPUYECKUX (DYHKUMH B IIPOU3BEICHHUE, IPEOOpa30BAHUE IPOU3BEICHUS
TPUTOHOMETPUYECKUX QYHKIHUHI B CyMMY
IIpakTH4eckue 3aHATHSA: 2

OCHOBHBIE TPUTOHOMETPHUYECKHE TOKAECTBA, (OPMYJIBI CIIOKEHUs, yaBoeHus, [I[peoOpasoBanus
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CYMMBI TPUTOHOMETPHUYECKUX (DYHKITHH B IPOU3BE/ICHIE, TPEOOpa30BaHKE MTPOU3BEICHUS
TPUTOHOMETPUYECKUX (QYHKIIUI B CYyMMY

Tema 3.4. TpuroHoMeTpruIeCKHe

Conep:xanue ydueOHOro MaTepuasia

YPaBHCHUA U HEPABCHCTBA OO6patHble TpUroHOMeTpruUecKre PyHKIHMHU. APKCHHYC, apKKOCHHYC, apKTaHTCHC 2
IIpakTHyeckne 3aHATH: >
OOpaTHBIE TPUTOHOMETPUIECKUE (PYHKITHU: apKCUHYC, apKKOCHHYC, ApKTAHTEHC
Conep:xanue yueOHOro MaTepuaJia 5
IIpocreiiiiiie TPUrOHOMETPUUECKHUE YPAaBHEHUS
Coaep:xanue yueOHOro MaTepuasia 5
[IpocTeiine TPUrOHOMETPUIECKHE HEPABEHCTBA
IIpakTH4eckue 3aHATHSA: 2
IIpocreiiiiiie TPUrOHOMETPUYECKHUE YPABHEHUSI 1 HEPABEHCTBA
KoHnTtpossHas pagora Ne 3: «OcHOBbI TPHTOHOMETPHH» 2
CamocrosiTeqbHast padoTa: 10
BBINOJIHCHNE IOMAITHUX 33JaHui 1o pazzaeny 3
Paznen 4. ®ynkunum, ux o8
cBOIicTBA M TpaduKH
Tema 4.1 ®ynkuuu. CoiicTBa Copepxanne yueOHOro0 MaTepHasia
yHkumit. O6patHbIC QyHKIIH Oynknuu. OO01acTb ONpeAeieHUST W MHOXKECTBO 3HAueHWH; Tpaduk QYHKUIUH, [OCTPOCHHE 2
rpa¢ukoB QYHKIHH, 3aJAHHBIX Pa3INYHBIMH CIIOCO0aMHU
IIpakTHyeckne 3aHATH:
[IpuMepsl 3aBUCUMOCTEN MEXy MEPEMEHHBIMU B PEATIbHBIX TPOLIECCAX U3 CMEKHBIX JUCLUIIIUH. 2
Onpenenenune Gyukuuid. [loctpoeHne u ureHue rpadukoB yHKITHIA
Conep:xanue yueOHOro MaTepuasia
CaoiicTBa QPyHKIMH. MOHOTOHHOCTb, YeTHOCTb, HEYETHOCTD, OTPAHUUEHHOCTD, IEPUOIUIHOCTS.
[IpomesxyTku Bo3pacTaHusl U yObIBaHUs, HAUOOJIbIIEE U HAMMEHbILIEEe 3HAUECHUs], TOUKH SKCTpEeMyMa. 2
I'paduueckast unrepnperarys. Ilpumeps! GyHKIHMOHAIBHBIX 3aBUCUMOCTEN B peaIbHBIX IIPOLIECCAX
U SBJCHUSX. ApudmMeTrdeckue onepanuy Hax QyHKuusamMu. CrnoxHas QyHKIHs (KOMITO3HIIUS).
[TonsiTHe 0 HEMPEPHIBHOCTH (PYHKIMU
IIpakTHyeckune 3aHATH:
UccnenoBanue Qynkuun. CBONHCTBA TMHEHHOH, KBaApaTUYHOH, KyCOUHO-IMHEHHON M JpOoOHO- 5

nuHeHHON QyHKuK. HerpepsiBHbIe 1 nepuoanyeckue pyHkuuu. CBoiicTBa U rpaduku cHHyca,
KOCHHYCa, TAHI'€HCa U KOTaHIeHca
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Conep:xanue yueOHOro MaTepuaJia
OoOpathbie ¢GyHkimu. OO0JNAcTh ONpeneieHus W 001acTh HaueHUH oOpartHOM (yHKuuU. ['padux
oOpaTHOH pyHKIHMN

IIpakTH4eckue 3aHATHSA:
OO6patHbie GyHKIMU U uX Tpadukud. OOpaTHbIC TPUTOHOMETPUICCKHE ()YHKIUH

Tema 4.2 CreneHHble,
MoKa3areibHbIe,
JorapuMHUIECKAC U
TPUTOHOMETpPUYECKUE (DYHKIINH.
OOpaTHbIe TPUTOHOMETPHUCCKHE
hyHKIIIN

Conep:xanue yueOHOro MaTepuasia

Omnpenenenne QyHkumid, ux coictBa W rpaduku. lIpeoOpazoBanus rpaduxos. [lapamienbHbii
[IEPEHOC, CHUMMETPUS OTHOCHUTEJIBHO OCEH KOOpPOMHAT U CHUMMETPHs OTHOCUTEIbHO Haudaia
KOOpJMHAT, CUMMETPHUSI OTHOCHUTEIBHO NPSIMOI Y = X, pacTsDKeHME U C)KaTHe BJOJIb Ocel
KOOpJMHAT

IIpakTH4eckue 3aHATHSA:
[IpeobpazoBanne rpaduka GyHKITHH.

KonTtposnnas padora Ne 4: «DyHKIUM, HX CBOHCTBA U rpauKkm»

CamocTtosiTeqbHast padoTa

BBITIOJTHEHNE OMAIITHUX 3a/IaHui 10 pasaeny 4

IIpumepHasi TeMaTHKAa BHeAYAUTOPHON CaMOCTOATEIbHONH PadoThI
Hammucanwue pedepatos:

CroskeHre rapMOHUYECKHUX KOJIeOaHni

I'paduaeckoe penrenne ypaBHCHUH 1 HEPABEHCTB

10

Pasznen 5. Hauauaa
MaTeMaTH4YeCKOro aHaJIn3a

42

Tema 5.1 TlTocienoBaTenbHOCTH.

Conep:xanue ydueOHOro MaTepuasia

ITocnenoBarensHocTH. CIIOCOOBI 3aJaHKs M CBOMCTBA YMCJIOBBIX ITOCJIEA0BATEILHOCTEN. [lonsmue o
npedene  nociedosamenvHocmu. — Cywecmeoganue  npeoeia  MOHOMOHHOU — 02PAHUYEHHOU
nocne008amenbHoOCmu

Conep:xanue yueOHOro MaTepuasia
CyMMEpOBaHHE TTOCIIEI0BATEIHHOCTEH. beCkOHEUHO yOBIBaIOIIast TeOMETPUUESCKasi TPOTPECCUs U ee
cymma.

IIpakTHYeckue 3aHATHS:
YucaoBas OCIEN0BATEIBHOCTD, CIIOCOOB! €€ 3aJaHNs, BEIUYUCIIEHNS YIEHOB IOCIEI0BATEILHOCTH.
[Ipegen nocnenoBaTeILHOCTH

HpaKanecmle 3aHATHUA:
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Hpeﬂen IOoCJICA0BAaTCIIbHOCTH. beckoneuno Y6BIBaIOI]_[a$I TCOMCTPUUICCKAsA MPOrpeCCcust

Tema 5.2 [IpousBogHas

Conep:xanue ydeOHOro MaTepuaJia

[IpousBoanas. [loHsTre 0 MPoU3BOAHON (YHKIUH, €€ T'€OMETPUYCCKHUH M (DU3MUCCKUN CMBICI.
VYpaBHeHue KacatenbHOW K rpaduky (ynkiuu. [IponsBogHbIE CYMMBI, Pa3HOCTH, MPOU3BEICHHUS,
4acTHOTO. [IpOon3BO/THBIE OCHOBHBIX AJIEMEHTAPHBIX (DYHKIIUN

IIpakTH4eckue 3aHATHSA:
[MpaBuna u Gopmyisl uddepeHrpoBanus, Ta0INIA TPOU3BOAHBIX HIEMEHTAPHBIX (QYHKIUI

IIpakTHYeckue 3aHATHS:
[TpousBoaHas: MEXaHUYECKUNA U T€OMETPUUCCKUM CMBICI MPOU3BOJHON. YpaBHEHUE KAacaTEIbHOU B

o0meM Bue

Conep:xanue ydueOHOro MaTepuasia
[TpuMeHeHne epBoi MPOU3BOAHON K UCCIEAOBAHUIO (DYHKIMH U TIOCTPOCHHIO TPapUKOB.

Conep:xanue yueOHOro MaTepuasia
[Tpou3sBogHBIE 0OpaTHOW (PYHKIIMH U KOMIO3HITUK (DYHKIIUH

IIpakTH4eckue 3aHATHSA:
HccnenoBanne GyHKIMH C TOMOIIBIO TPOM3BOAHON. HaxoxIeHne HanOobIIero, HAMMEHBIIETO
3HAYEHUs! U 3KCTPEeMaJIbHBIX 3HaueHUl QpyHKIMU

Conep:xanue ydeOHOro MaTepuaJia

[Ipumeps! uCmoNb30BaHMUS TPOU3BOTHON 11 HAXOXKACHUS HAUTYUYIIETO PEIICHUS B TPUKIATHBIX
3amadax. Bropas mpousBoHas, €€ TeOMETPHUCCKUH U (PU3UIECKUil CMBICT. HaxokIeHne CKOpoCcTH
JUISL TIPOTIECCa, 3aJJaHHOTO (POPMYIION U rpaduKoM

Tema 5.3 IlepBooOpazHas u
MHTETPaT

Conep:xanue ydeOHOro MaTepuaJia

[lepBooOpaznas u uaTErpai. llpuMeHeHne onpeaeNeHHOTO WHTETpana IJs HaXO0XKICHUS IUIONaan
KpuBOJUHEHHON Tpaneruu. ®opmyrna Herorona—JleitOnuiia

IIpakTH4eckue 3aHATHSA:
Wnterpan u nepBoodpasnas. Teopema Hetotona-Jleiionuua. [Ipumenenne naterpana K

BBIYHCJICHUIO (DU3MUYCCKUX BEJIMUMH M ILIOMIA1eH

IIpakTH4eckue 3aHATHSA:
Wnterpan u nepBoodpasnas. Teopema Hetotona-Jleiionuua. [Ipumenenne naterpana K

BBIYHCJICHHUIO (DU3MUCCKUX BEJIMYUMH M ILIOIIA1eH

Conep:xanue yueOHOro MaTepuaJia
HpI/IMepbl IMPUMCHCHUS UHTCI'PAJId B (I)I/IBI/IKC 1 reoOMCTpUun
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KonTpoasnas padora Ne 5: «Hayajia MaTeMaTH4eCKOro aHAJIH3a»

CamocTosiTeibHAs padoTa
BBITIOJIHEHHE JOMAIIIHUX 3a/IaHul 110 pasueny 5

IIpumepHasi TeMaTHKa BHEAYANTOPHON CaMOCTOSITeJIbHONH PaGboThI 10
Hanmcanwue pedepara:
[TonsTre nuddepeHImana u ero MPIIOKCHHUS
Pa3nen 6. KomonnaTopuka,
CTATUCTHKA U TEOPHsI 44
BEpPOSITHOCTEH
Tema 6.1 DneMeHTHI Conep:xanue yueOHOro MaTepuasia
KOMONUHATOPUKH OcHOBHBIE TOHATHS KOMOMHATOPHMKH. 3aJaud Ha IOJACYET YHcia pa3MEIleHHi, MepecTaHOBOK, 2
COuYeTaHUuU
IIpakTHYecKkue 3aHATHSA:
HcTopus pa3Butns KOMOMHATOPUKH, TEOPUX BEPOSTHOCTEH M CTATUCTUKH M WX POJb B Pa3TUYHBIX 2
cdepax 4yerIoBeUECKON )KU3HEACATENILHOCTH. [IpaBuiia KOMOMHATOPUKH
Conep:xanue yueOHOro MaTepuasia
Pemenwne 3amaq Ha mepebop BapHaHTOB 2
IIpakTH4eckue 3aHATHSA: 2
Pemenne koMmOnHATOPHBIX 3a/1a4. Pa3meniennst, coueTaHus U IepeCcTaHOBKH
Conep:xanue yueOHOro MaTepuasia
. 2
@®opmyna 6unoma Hetotona. CBoiicTBa OMHOMHHAIBHBEIX K0d(dumeHToB. Tpeyroapauk [lackains
IIpakTH4eckue 3aHATHSA: 2
bunoma Hetorona. Tpeyronbnuk Ilackainst. Ilpuknagasie 3agaumn
Tema 6.2. DieMEHTHI TEOPUH Conep:xanue ydueOHOro MaTepuaJia
BEPOATHOCTEH CoObITHE, BEPOSITHOCTH COOBITHS, CIIOKEHHE M YMHOXEGHHE BEpOsATHOCTEeU. [lomamue o 2
He3a8UCUMOCTU cODLIMUTL
IIpakTHYecKkue 3aHATHSA:
Knaccuueckoe onpeneneHue BEpOSITHOCTH, CBOWCTBA BEPOSITHOCTEH, TeOpeMa 0 CyMMe 2
BEpOSTHOCTEH. BbIuncnenune BeposiTHOCTEH
Conep:xanue yaeOHOro MaTepuaJia
JuckpeTHas ciayvaiiHasi BEIMYMHA, 3aKOH €€ PacTIpe/ICICHUs. 2

UncioBbIe XapaKTePUCTUKU AUCKPETHON CITydaitHOM BeTWINHBI. [IoHATHE 0 3aKOHE OOJBITNX YUCEI
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Tema 6.%. DileMeHTHI
MaTeMaTHYeCKOM CTATUCTUKA

Conep:xanue ydeOHOro MaTepuaJia

IMpencTaBieHue JaHHBIX (TaOIHIBI, THarpaMMBI, rpaUKn), TeHepaIbHask COBOKYITHOCTh, BHIOOPKA,
cpeaHee apudmeTnyeckoe, Mmeauana. [ToHsTHEe 0 3a/jauax MaTeMaTHUECKOM CTaTUCTUKH. PerieHne
3a/1a4y C MPUMEHEHHUEM BEPOSITHOCTHBIX METOJOB

IIpakTH4eckue 3aHATHSA:
[Tpuknanssle 3anaun. [IpencraBieHne YNCIOBbBIX JaHHbBIX

Kontpoanhas pa6ora Ne 6: «<KomMOnHATOpHKA, CTATHCTHKA W TeOPHsI BEPOATHOCTEI»

CamocTtosiTeqbHast paboTa

BBITIOJTHEHHE JIOMAITHUX 33/IaHUH 110 pasaery 6

IIpumepHasi TeMaTHKa BHeayJUTOPHOI caMOCTOSATeIbHON PadoThI
Hanmcanwue pedeparta:

Cxembl bepHyIM MOBTOPHBIX MCIIBITAHUN

CpeHye 3HaUeHUsI U UX IPUMEHEHHE B CTaTUCTHUKE

20

Pasznen 7.I'eomeTpusi

94

Tema 7.1 KoopauHaTbl 1 BEKTOPHI

Conep:xanue ydeOHOro MaTepuaJia

[psimoyronibHast (nekapToBa) CUCTEMa KOOPIMHAT B MPOCTpaHCTBe. DOpMyia pacCTOSHUS MEKIY
JBYMsI TOYKaMH. Y paBHEHHs c(pephl, TNIOCKOCTH U MPSIMON

IIpakTH4eckue 3aHATHSA:
JlekapToBa cHcTeMa KOOPIMHAT B TPOCTPAHCTBE. YPaBHEHUE OKPYKHOCTH, c(epbl, MIOCKOCTH.

Paccrosinue MEXAY TOYKaMH

Conep:xanue ydeOHOro MaTepuaJia

Bexroprl. Moaynbs Bektopa. PaBenctBo BekTOpoB. CllOKEHUE BEKTOPOB. Y MHOXKEHUE BEKTOpa Ha
grcio. PasnoykeHue BEKTOpa 1Mo HAIMPaBIEHUSAM. YTOJI MEXAY ABYMS BEKTOpaAMHU

IIpakTHyeckne 3aHATH:
BexTtopsl. [leficTBus ¢ BeKTOpaMu.

Conep:xanue yueOHOro MaTepuasia

HpOCKLII/IH BCKTOpa Ha OCb. KOOpZ[I/IHaTI:I BCKTOpA. CKaJ'IﬂpHOG MMPOU3BCACHUC BECKTOPOB.
Hcnons3oBanue KOOpAWHAT U BEKTOPOB IPU PCHICHUN MATCMATHYCCKUX W MPUKIAJAHBIX 3a1a4

IpakTHyeckune 3aHITHS:
JlekapToBa cucTeMa KOOPJIMHAT B IPOCTPAHCTRE.
JIeWcTBUSI ¢ BEKTOPAaMH, 33aHHBIMU KoopanHaTaMu. CKaIsIpHOE TIPOU3BE/ICHNUE BEKTOPOB

IIpakTH4eckue 3aHATHSA:
BekTtopHoe ypaBHEHHE NPSIMON U MIIOCKOCTH. Fcnoib30BaHue BEKTOPOB MPHU JOKA3aTEIbCTBE
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TEOpEM CTEPEOMETPUH

Tema 7.2 IIpsiMble U IIIIOCKOCTH B
IPOCTPAHCTBE

Conep:xanue yueOHOro MaTepuaJia

Bsanmuoe pacnonioykeHue ABYX MPSAMBIX B MpocTpaHcTBe. [lapamienbHOCTh MPSIMOI H MIIOCKOCTH.
[TapanneapbHOCTB IOCKOCTEN

IIpakTH4eckue 3aHATHSA:
[Ipyu3Haky B3aMMHOIO PACHOJIOXKEHUS NPSAMBIX. YTOJI MEXIy NpsMbIMU. B3anmHoe pacrnosoxenue

MMPAMBIX U TIJIOCKO creit

Conep:xanue ydeOHOro MaTepuaJia
ITeprieHANKYASPHOCTH NPSAMOM U TIOCKOCTH. [IeprieHIUKyYIIsip U HAaKJIOHHAs. YTOJI MEXy NMPSMON U
MJIOCKOCTBIO

IIpakTH4eckue 3aHATHSA:
IlepienauKyIsip U HAKJIOHHAA K IUIOCKOCTH. YTOJ MEXIY NpsMON U IUIOCKOCTBIO. TeopeMbl 0

B3aMMHOM PAacCIIOJIOKCHHUN HpHMOP’I 1 IIJIOCKOCTH. TeopeMa 0 TpEX NCPHCHAUKYJIApAX

Conep:xanue ydeOHOro MaTepuaJia
JByrpaHHbIil yroy. Yroi Mexay miIocKocTaMu. [lepneHauKyaspHOCTh ABYX MIIOCKOCTEMN

IIpakTH4eckue 3aHATHSA:
[Tpu3Haku 1 CBOMCTBA NMNapaJUIEIbHBIX U NEPIEHANKYISIPHBIX TJIOCKOCTEN

Conep:xanue yueOHOro MaTepuasia

I'eomerpuyeckne mpeoOpa3zoBaHus MPOCTPAHCTBA: MAPAIIEIBLHBINA TIEPEHOC, CHMMETPHSI
OTHOCHUTEIBHO MIOCKOCTH

IIpakTH4eckue 3aHATHSA:
PaccrosiHue OT TOUKHU 10 IJIOCKOCTH, OT IPSIMOH J10 INIOCKOCTH, PACCTOSIHUE MEXKIY INIOCKOCTSIMH,

MCIKAY CKPCUIMBAOIITUMUCS IPSIMBIMU, MCKIAY MPOU3BOJIbLHBIMHA q)I/Il"ypaMI/I B IMMPOCTPAHCTBC

Conep:xanue yueOHOro MaTepuaJia
[TapammensHOe  TpoekTHpoBaHHWE. llmomans  OPTOTOHAIBHOW — Tpoekiuu.  3o0pakeHue
MIPOCTPAHCTBEHHBIX (PUTYP

IIpakTHYecKkue 3aHATHSA:
[TapannenbHOoe MPOEKTUPOBAHUE M €ro CBOMCTBA. Teopema O TUIOLIAM OPTOrOHAIBHOW MPOEKIIMU

MHOT'OYT'OJIbHUKA. Bzaumnoe PaCIioNIOKCHUEC NPOCTPAHCTBCHHBIX q)I/Il"yp

Tema 7.3 MHOrorpaHHUKH

Coaep:xanue ydueOHOro MaTepuasia
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Bepmmabl, peOpa, TpaHu MHOTOTpaHHHMKa. Pa3BepTka. MHOTOTpaHHBIE YIJbl. BEIMyKibie
MHOTOT'paHHHKH. Teopema Ditnepa

Conep:xanue yueOHOro MaTepuasia
[pusma. [psimast 1 HakaoHHAs npu3Ma. [IpaBunbhas npusma. [lapamnenenunen. KyoO.

Conep:xanue ydeOHOro MaTepuaJia
[Mupamuga. IlpaBunbHas mmpamuga. YcedeHHas mupamuma. Terpasap. Cummerpum B KyOe, B
napajuieienuIe/ie, B mpu3Me u mupamuze. CedeHus Kyoa, MPU3Mbl U TAPAMHU/IBI

IIpakTHYecKkue 3aHATHSA:
PasznuyHbIe BHIIBI MHOTOTPaHHUKOB. VX n300paskeHus.

IIpakTH4eckue 3aHATHSA:
Ceuenus 1 pa3BepTKH MHOTOIPaHHUKOB. Bunbl cuMMeTpuii B mpoctpancTse. CuMMeETpus Tel
BpALLCHUs] 1 MHOIOI'PaHHUKOB

Conep:xanue yueOHOro MaTepuasia
IpeacraBieHne O MPaBUIBHBIX MHOTOTPAHHUKAX (TeTpasp, Ky0, OKTadAp, TOACKAdIP U UKOCAdIP).
[Tnomaau NoBepXHOCTH MHOTOTPAHHUKOB

IIpakTHYeckue 3aHATHS:
[Tnomans moBEpXHOCTH

Tema 7.4.Tena 1 MOBEPXHOCTH
BpaIlleHHs

Conep:xanue yueOHOro MaTepuaJia

Hunmuaap v koHyc. Y cedeHHbIH KoHyc. OCHOBaHME, BEICOTA, OOKOBAs IOBEPXHOCTH, 0Opa3yromias,
pasBeptka. OceBble CEUCHUS U CCUCHHMS, MAPALICIbHBIC OCHOBAHHIO

IIpakTH4eckue 3aHATHSA:
CeueHust ¥ pa3BepPTKU MHOI'OTPAHHUKOB.

Conep:xanue yueOHOro MaTepuasia
[Hap u chepa, ux ceuenusi. KacarenpHas miockocTs K cdepe

IIpakTHYecKkue 3aHATHSA:
Ceuenns 1 pa3BepTKA MHOTOTPaHHUKOB.

Tema 7.5.M3mepenus B
reOMEeTpHUH

Copepxanne yueOHOr0 MaTepHajia

Obvem u ero wusMmepenue. HuterpanbHas ¢opmyna oObema. @Dopmynsl o0bema Kyoa,
HPSIMOYTOJIFHOTO TIapaiesenuneaa, Npu3Mel, TanHaApa. @opmynsl 00beMa MUpaMHIBl 1 KOHYCA.
DopMyJTbl TIOLIAIM TOBEPXHOCTEH HWIIMHIPA U KOHYCa

Conep:xanue yueOHOro MaTepuaJia
dopmysiel 00bema 1apa u miomaau cdepsl. [Togodue Ten. OTHOLICHHUS TUIOINAACH MOBEPXHOCTEH U
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00BEMOB ITOIO0OHBIX TEI

HpaKanecmle 3aHATHUA:

Brruucienue miomaaei 1 00bEMOB 2

KonTtpoannas padora Ne 7: «"eomeTpus» 2

CamocTtosiTeqbHast paboTa

BBITIOJTHEHHE JOMAITHUX 3a/IaHuH 110 pasneny 7

IIpuMepHas TeMaTHKA BHEAYAUTOPHOI CAMOCTOATEILHOI PatoThI

Hanmcanwue pedepara: 32

BekTopHOe 331aHNe TIPSMBIX U IJIOCKOCTEH B MIPOCTPAHCTBE

[IpaBUIBHBIC U TOTYTIPABIIIBHBIC MHOTOTPAHHUKH

KoHnueckne ceueHus M X MPUMEHEHUE B TEXHHUKE

KouncyabTanumn 12
HUroro 354

Jnist XapaKTepUCTUKU YPOBHS OCBOCHHS yUeOHOT0O MaTepualia UCIONb3YIOTCS CIeAYIOIne 0003HaYeHHUS:

1. —03HaKOMHTENbHBIN (Y3HABAaHHE paHEe U3YYCHHBIX 00BEKTOB, CBOICTB);

2. —penpoayKTHBHBIH (BBITIOJHEHHE JACATCIBHOCTH 10 00pa3ily, HHCTPYKIIMU HIIH M0J] PYKOBOJICTBOM)
3. —MpoAYKTHBHBIH (MJTAHUPOBAHUE U CAMOCTOSATEIBHOE BHITOJHEHUE JCITEIbHOCTH, PEIICHHE MPOOJEMHBIX 3a/1a4)
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2.4.ConepxaHue pa3aesioB AUCHUILTHHBI

2.4.1.3au9aTi JEeKIHOHHOr0 THIIA

No
pas
el
a

Hanmenosanue
paszena

Coneprxanue paszena

dopma
TEKYILEro
KOHTPOJIS

1

2

3

4

Bsenenue

Maremaruka B HayKe, TEeXHUKE, HYKOHOMHUKE,
WHPOPMAIIMOHHBIX  TEXHOJOTHSX M MPAaKTHYECKOU
ACATCIIBHOCTH. HG.HI/I " 3aa9i U3Yy4YCHHUA MATCMATUKU IIPU
ocsoernu npodeccurt CI1O u cienmansrocreit CI10.

v

Anrebpa

Lenble n panroHanbHble 4yucia. JIEHCTBUTEIBHBIE YHCIIA.
[TpubnmxenHble BeruMcieHus. KommiekcHble uncia.
Kopnu u crenenu. KopHu HaTypajlbHOI CTENEHU U3 4YUCIIa
U ux cBoiicTBa. CTeNeHu ¢ palMOHAIbHBIMU ITOKa3aTeNsIMHU,
ux cBorcTBa. CTeneHu ¢ NeHCTBUTENIbHBIMU MTOKA3ATEISIMU.
CBoiicTBa CTENEHHU C JEHCTBUTEILHELIM IIOKA3ATEIIEM.
Jlorapudm. Jlorapugpm qucia. OcHoBHOE
norapudmuueckoe TOXJIECTBO. JlecsiTuuHbIe u
HaTypaiabHble  jorapudmbl. [lpaBmwma  meWcTBUH  C
norapudpmamu.  Ilepexom K  HOBOMY  OCHOBAHHIO.
[IpeoOpazoBanue anredpandecKux BBIPKCHUH.
[Tpeobpa3zoBanue paloHaIbHBIX, UPPALMOHATIBHBIX
CTCTIICHHBIX,  MOKa3aTeNbHBIX W  JIOTaPU(PMHUUIESCKHX
BBIPAKEHHH.

YpaBHeHus u
HEpaBEHCTBA

YpaBHeHUsI M CHUCTEMBl YypaBHEHMH. PanumoHanbHbIe,
MppALMOHATIbHBIE, MTOKA3aTeIbHbIE U TPUTOHOMETPUUECKUE
YpaBHEHUST U CUCTEMbl. PaBHOCWJIBHOCTH YpaBHEHUH,
HEpaBEHCTB, cHucTeM. (OCHOBHBIE MPUEMbl HX pELICHUs
(pasnmokeHue  Ha  MHOXXHTEIHM,  BBEJCHHE  HOBBIX
HCM3BECTHBIX,  IOJCTAHOBKA, TrpadUUYECKHii  METOM).
Hepagencraa. ParmonansHele, HppalyoHaIbHbIE,
MOKa3aTeIbHbIE W TPUTOHOMETPUYECKHUE HEPABEHCTBA.
OcHOBHBIE TIpUEMBbI UX pemieHus. Mcnoib30BaHUE CBOMCTB
u rpadukoB (QYHKIIMH TpU pEHICHUH YpPaBHCHHH U
HepaBeHCTB. Merton uHTEepBaoB. M3o00paxkeHue Ha
KOOpJMHATHON MJIOCKOCTH MHOKECTBA  pEILECHUHN
YpPaBHEHUH M HEPABEHCTB C JIBYMs IMEPEMEHHBIMU U HX
cucteM. IIpuMmeHeHune MaTeMaTHUYeCKUX METOAOB s
pEIICHUs COACPKATENbHBIX 3a/1ad M3 Pa3INYHbIX 00JacTei
HAayKM W TMpakTUKu. VIHTepmperanus pe3ynbrara, yder
peaIbHBIX OTPAaHUYCHUH.
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pa3
Jien

HanmenoBanue
pasznerna

ConepxaHue pasferna

dopma
TEKYIIETO
KOHTPOJIS

2

3

4

OCHOBBI
TPUTOHOMETPHUU

Pannannas mepa yrna. BpamarensHoe aBukenue. CHHYC,
KOCHMHYC, TaHIE€HC M KoTaHreHc uyucia. Dopmynbl
npusegeHusa. Popmynsl cioxeHuss. POpMynbl yABOEHUS
Dopmyiisl [IOJIOBUHHOT'O yria. [IpeobpazoBanus
IPOCTEHIINX TPUTOHOMETPUUECKUX BBIPKEHUH
[IpeoOpa3zoBanre CyMMbl TPUTOHOMETPUICCKUX (PYHKITUH B
IIPOU3BEICHUE U NPOU3BEIEHUS B CymMMy. BbIpakeHue
TPUTOHOMETPUUECKHUX byHKINK qyepes TaHI'€HC
MIOJIOBUHHOT'O apryMeHTa. Tpuronomerpuyeckue
ypaBHEHUSA u HEpPaBEHCTBA [Ipocretimue
TPUTOHOMETPUYECKUE YpaBHEHUS. IIpocreiimue
TPUTOHOMETPUYECKHUE HEPaBEHCTBA. Ob6patHbIe
TPUTOHOMETpHUUYECKHE (YHKIMHU. APKCHHYC, apKKOCHHYC,
APKTaHTEHC.

Y.

OyHKIUH, UX
CBOMCTBA U
rpaduku

Oynaknun. O6JIacTh ONpEIeICHUST U MHOKECTBO 3HAYCHUH,
rpadpuk QyHKIMH, TOCTpOeHHE TIpaduKoB  (QYHKIHH,
3aaHHBIX Pa3IMYHBIMH criocobamu. CBOWCTBAa (YHKIUH.
MOHOTOHHOCTB, YETHOCTb, HEUYETHOCTh, OIPAaHHYEHHOCTD,
NepHOANYHOCTh. [IpoMexxyTkn BO3pacTaHusi W yOBIBaHMUS,
HanOoJIbIIee U HAUMEHbILIEE 3HAYCHHUSI, TOUKU IKCTPEMYyMaA.
I'padpuueckas UHTEpIIpeTanus. IIpumepsr
(YHKIIMOHATIBHBIX 3aBUCHMOCTEH B peabHBIX MPOIEccax 1
SBJICHUAX. ApH(PMETHUYEeCKHUEe Olepanud HaJ (QYHKIUSMH.
Cnoxnas  ¢yakmus  (kommosunus).  [lonsatue o
HenpepbIBHOCTH (QyHKIMU. OOparHble ¢yHkuuu. Ob6iactb
orpeneneHuss U 00JacTh 3HAUYEHUH 0OpaTHON (yHKIHH.
I'padux obparnoit Gpynkuuu. Onpenenenuss QyHKIHH, UX
cBoiictBa u rpaduku. IIpeoOpazoBanust TpaduKoB.
[TapannenbHbI TIEPEHOC, CUMMETPHUSI OTHOCHUTEIBHO OCEl
KOOpAMHAT M  CHMMETpPUSi  OTHOCHTEIBHO  Hayaia
KOOPJMHAT, CHMMETPHS OTHOCHUTEIBHO HpsAMOH Y = X,
pacTsHKeHHE U CKaTHEe BAOJIb OCe KOOPAMHAT.
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pa3
Jien

HanmenoBanue
pasznerna

ConepxaHue pasferna

dopma
TEKYIIETO
KOHTPOJIS

2

3

4

Hauana
MAaTEMATHYECKOTO
aHaJm3a

[TocnenoBarenpuocTu. CriocoObl 3amaHWs W CBOWMCTBA
YUCIIOBBIX TMochenoBarenbHocTed. [lonstue o mnpenene
MIOCJIEIOBATEIBHOCTH. CymiecTBoBaHue npezena
MOHOTOHHOH OTPaHUYCHHOMN IOCJIEA0BATEIILHOCTH.
CymmupoBaHue MOCIE0BATEIbHOCTEM. beckoneuno
yOBbIBaroIasi reoMeTpUYecKasl IMporpeccus U €€ CyMMa.
[IpousBognas. IlonsTe o0 mnpou3BOoAHOW QYHKIHNH, €€
TreOMETPUYECKU U (U3NYECKUH CMBICT. YpaBHEHHE
KacaTenbHOU K rpaguky ¢yHkuuu. [Ipon3BoaHble CymMMBl,
pa3HoCTH, TNPOM3BENEHMs, 4acTHble. [Ipou3BOgHBIC
OCHOBHBIX  dJJeMEeHTapHbIX  (yHKUuH. I[IpumeHeHue
MPOU3BOJHOM K HMCCIIENOBAaHUIO (YHKIHMH M TOCTPOCHHIO
rpa¢pukoB. IlpousBogubie  oOpatHOW  QyHKIMH |
komno3uimu  Gynkuuu.  [Ipumepsl  ucnoiab30BaHUs
MPOU3BOJHON JII HAXOXKACHUS HAWIY4YlIero pelIeHus B
NPUKIAQOHBIX  3aJadax. Bropas  mpousBojHas,  ee
reoMeTpuueckuii u ¢uszndeckuid cmbica. HaxoxneHue
CKOpPOCTH JUIsl Tpoliecca, 3aJaHHOro QopMmyioil u
rpa¢pukom. IlepBooOpasznas u wuHTerpan. Ilpumenenue
ONPENIETICHHOTO HWHTErpaja Juisi HaXOXKIACHUsS ILJIOIIAIn
KpuBOJIuHENHHON  Tpameuuu. Dopmyna  Herorona—
Jletionuna. [Ipumepsl mpuMeHeHUsT UHTETpaia B GU3HKE U
T€OMETPUH.

v

Kombunatopuka,
CTaTUCTHKA U
Teopus
BEPOATHOCTEMN

OcHoBHbIE TOHATHSI KOMOWHATOPUKU. 3a/aydl Ha MOJCYET
Yyucla pa3MEIICHUH, TEePEeCTaHOBOK, covyeTaHWH. PemieHue
3amay Ha epebop BapuantoB. ®opmyna buaoma HeroToHa.
CpoiicTBa OMHOMUHAIBHBIX KOAPPHUIHEHTOB. TpeyroabHUK
[Tackans. CoObITHE, BEPOSTHOCTH COOBITHS, CIOKECHHE W
YMHOKECHHME BeposiTHOCTEH. IloHsATHE O HE3aBUCUMOCTH
coObiTui. JlMCKpeTHas ciydaiiHas BeJIMYMHA, 3aKOH €e
pactpeneneHus. UKUCIIOBBIE XApAaKTEPUCTUKU AUCKPETHOU
ciy4yaiiHOU BenmuuHbL. [IoHATHE 0 3aKOHE OOJIBIINX YUCE.
[IpencraBnenue naHHBIX (TAOIUIIBI, AUATPAMMBI, TPAPHUKH),
reHepanbHas COBOKYITHOCTb, BBIOODKa, cpenHee
apupmernueckoe, Menuana. Ilonarme o  3amayax
MaTE€MaTU4YeCKOW CTaTUCTUKU. PelleHne mnpakTUYecKux
3a/1a4 ¢ IPUMEHEHUEM BEPOSITHOCTHBIX METO/IOB.
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a3 HaumenoBanue Popma
p ConepxaHue pasferna TEeKYIIEeTo
e paszena KOHTPOJISI
a

1 2 3 4

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

[TapamiensHOCTE HpsAMOM M IIIOCKOCTH. IlapamnensHOCTb
mockocTel. IlepneHIuKyIsIpHOCTh NPSAMOM M TIJIOCKOCTH.
IleprieHaUKYIAp M HAKIOHHASA. YIOJI MEXAYy NPAMOU H

IJIOCKOCThIO.  JIByrpaHHbId  yroia.  Yroix  Mexuay
IJIOCKOCTSAMU.  [lepneHauKyIspHOCTE [IBYX IUIOCKOCTEH.
['eomeTrpryeckue npeoOpa3oBaHus IIPOCTPAHCTBA!

NapauleJIbHBIM  MEPEHOC, CUMMETPUS  OTHOCUTEIBHO
mockoct. [lapamtensHoe mnpoektupoBanue. [lnomanb
OpPTOrOHAJILHOMN [POCKILINHU. N306pakenue
IPOCTPAHCTBEHHBIX (GuUryp. MHororpanHuku Bepiinhsl,
pebpa, rpann MHOrorpanHuka. PassepTka. MHOrorpanssie
yribl.  Bellykiible MHOrOrpaHHuku. Teopema Oiinepa.
IIpusma. IlpssmMas u HaknoHHas npusma. IIpaBunbpHas
npusma. [lapannenenunen. Ky6. [Mupamuna. IlpaBunbHas
nupamMuja. YceueHHas nupamuna. Terpasap. CumMerpun B
KyOe, B mapajiesnenunese, B npusMe u nupamuzae. Cedenus
KyOa, mpu3Msbl U mupamusl. [IpeacraBienne o mpaBUIbHBIX
MHOTOTpaHHHKaX (TeTpasape, KyOe, OKTa’ape, JOoAeKa’ape
U ukocayape). Tena u moBepxHocTH BparieHus Llumuaap u
KOHYC. YceueHHbI KOHyc. OcHOBaHME, BBICOTa, OOKOBas
MOBEPXHOCTh, 0Opa3zyromas, pa3Beprka. OceBble CeUeHHs U
ceueHus!, mapauienbHble ocHoBaHuio. Illap u cdepa, ux
ceuenust. KacatenpHast miuockocTh K cdepe. M3mepenus: B
reometrpun  O06beM u ero wusMmepenue. IHuTerpanpHas
dopmyna o0BeMma. Dopmyisl obbemMa KyOa,
IPSIMOYTOJIBHOTO NapaJuIeICIUIe a, IPU3MBI, LWIMHIPA.
@opmynel  00beMa mUpaMuAbl U KoHyca. Dopmysbl
MJIOMIAJAN TOBEPXHOCTEW IUIMHIApa U KOHyca. Dopmyiibl
oobema mapa u miomamu chepsl. I[lomoOue  Tem.
OTHOMICHUST  IUIONMIAJIEH  TIOBEPXHOCTEH U 00BEMOB
noao0HbIX Ten. Koopaunatel u BekTopsl IIpsmoyronbHas
(mexaproBa) cHmcTemMa KOOpJAMHAT B  IPOCTPAHCTBE.
dopMyna pacCTOSHUS MEXAY IBYMs TOYKAMH. Y paBHEHUS
chepsl, TIOCKOCTH U TIpsMoii. BekTopel. Moaynb BeKTOpa.
PaBencTtBo BekTOpoB. Ci0K€HHE BEKTOPOB. YMHOXKEHHE
BEKTOPA Ha 4Kcilo0. Pa3noxkeHne BEKTOpa 10 HAIIPABICHUSM.
Yroiu mexay AByms BekTopaMmu. [Ipoeknus BekTopa Ha OCb.
Koopaunatet  Bektopa.  CKaJsipHOE  TPOU3BEACHUE
BEKTOpOB. lcnonb3oBaHue KOOpAMHAT M BEKTOPOB IpHU
pELICHNH MAaTEMaTUYECKUX M NPUKJIAJHBIX 33/1a4.

[Tpumeuanne: Y —yctHbIN onpoc, /| —MaTeMaTH4ecKuil TUKTaHT

2.4.2.3aHATHSA CEMUHAPCKOI0 THIA
He nmpenycmotpensl
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2.4.3.IlpakTuyeckne 3aHATHS

Ne

HanmenoBanue
paszena

HanmeHoBaHHEe MPaKTHYESCKUX (1a00paTOpHBIX) paboT

dopma
TEKyILEro
KOHTPOJISt

1

2

3

4

BBenenue

vy

Anrebpa

Apudmerndeckre IEHCTBUS HaJ YHUCIAMHU, HAXOXICHUE
NpPUOMKCHHBIX 3HAYEHUM BEIWYMH M OTPEIIHOCTEH
BbIUUCIICHUN (aOCONIOTHON W OTHOCHTENBHOM), CpaBHEHHE
YHCIIOBBIX BbIpaX€HUH. BoluniciieHne u cpaBHEHHE KOpHEH.
Brimonnenue  pacyetoB ¢ pagukaiamu.  Perienue
WPpAIMOHANIBHBIX ~ ypaBHEHHWH. HaxoxjaeHue 3Ha4YCHHH
CTEMEHEN C palMoHaIbHBIMU TMOKa3zaTesnsiMu. CpaBHEHHE
creneneid. [IpeoOpazoBaHusi BBIpAKEHUH, COJCPIKAIINX
creneHu. PemieHne mokaszaTenbHBIX ypaBHEHWH. PemieHne
MPUKJIAIHBIX 3a1a4. HaxoxaeHue 3HaueHUH Jiorapudma 1o
NPOU3BOJILHOMY  OCHOBaHMio. Ilepexoq oT  omHOTrO
OCHOBaHUSl K Jpyromy. BeluucieHue u cpaBHEHHE
norapudmoB. JlorapudmupoBaHue U TOTEHIMPOBAHUE
BbIpakeHUH. [IpuOIKeHHBIE BBIUMCICHHUS W PEIICHUS
MPUKIAMHBIX  3ajad. Pemenne  norapudmmueckux
YpaBHEHHUH.

VY., I1P,KP

YpaBHeHus u
HEpaBEHCTBA

Kopuu YpaBHEHUH. PaBHOCHIIBHOCTB ypaBHECHUH.
IIpeobpazoBanme ypaBHeHHH. (OCHOBHBIC TIPUEMBI PEIICHUS
ypaBHeHUH. Pemierme cucreM ypaBHeHHH. Vcmomb3oBaHue
CBOWCTB M TpapukoB (GYHKUMH IS PEUICHUS YpaBHEHHH U
HEPaBEHCTB.

v IIP KP

OCHOBBI
TPUTOHOMETPHH

PamuanHblii MeTON W3MEpEHHs YIJOB BpAalIeHUS W CBA3b C
rpamgycHo Mepoi. OCHOBHBIC TPUTOHOMETPHUICCKHE TOXKIECTBA,
(bopMyJIbI  CIIOKEHUS, YABOCHUS, TIpeoOpa3oBaHUE CyMMBI
TPUTOHOMETPUIECKHIX GbyHKIAH B MIPOU3BE/ICHHE,
npeoOpa3oBaHKe MPOU3BEICHHS TPUTOHOMETPHUECKUX (QYHKIIUH B
cymmy. llpocteiimie  TPpUrOHOMETPUYECKHUE  YpPaBHEHUS U
HepaBeHCTBA.  OOpaTHBIE  TPUTOHOMETPUYECKHE  (DYHKIIHH:
ApPKCUHYC, apKKOCHHYC, apKTaHT €HC.

V. ITP,KP

OyHKIUH, UX
CBOMCTBA U
rpaduku

[Mpumepsl 3aBHCUMOCTEH MEXIy IEPEMEHHBIMH B PpeabHBIX
nporeccax M3 CMEXKHBIX IUCHMIUIMH. OnpeneneHue (QyHKIHH.
[loctpoenne u utenue rpadukoB QyHKIUH. McciegoBanue
(¢yukiuu.  CBOMCTBa  JIMHEHHOW, KBaJpaTUYHOH, KyCOYHO-
JUHEHHOH M JIpoOHO-TMHEHHON ¢yHKuui. HenpepbiBHble H
nepuognueckne QyHkiouu. CBoiictBa u  rpaduKd  CHHYycA,
KOCHHYyCa, TaHTeHca W KoraHreHca. OOpaTHble (QYHKIMHA W WX
rpaduKH. OO6parnbie TPUTOHOMETPHUCCKHEC (hDYHKIIH.
[IpeobpaszoBanus rpaduka GpyHkunu. ['apMoHnUeckue KoaeOaHus.
[lpuknannueie  3amaun. [lokaszarenbHble, JorapupMUUECKHE,
TPUTOHOMETPHUYECKHE YPaBHEHHS M HEPABEHCTRA.

VY. ITP,KP

Hauana
MAaTEMATHYECKOTO
aHaJmm3a

YucnoBast ~ MOCIEIOBATENBbHOCTh,  CIIOCOOBI €€ 3aJaHus,
BBIYHMCIICHUS YJICHOB MOCJIEJOBATEILHOCTH. [Ipenen
MOCIIEIOBATENIbHOCTH. beckoHeuHOo yObIBarommas reoMeTpudeckas
nporpeccusi. [lpousBoaHas: MeXaHWYECKMH W TeOMETpUYECKUi
CMBICJI TIPOM3BOJHOW. YpaBHEHHE KacaTeIbHOH B OOLIEM BHJE.
IlpaBuna wu  dopmynsr  auddepeHuupoBanus,  TadbIUNIa
MIPOM3BOIHBIX dJIeMEHTapHBIX (QyHKIHH. VccnenoBanne QyHKITHH
C TMOMOWIBI0  Mpou3BogHOH. Haxoxaenwme  HamOonbliero,
HAMMEHBILETO 3HAYCHHS M HKCTPEMAJbHBIX 3HAYCHUH (PYHKIIHH.

v IIP KP
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Wnterpan u mnepBooOpasHas. Teopema Hprorona—IJleiiOnuna.
[IpuMeHeHne MHTErpaja K BBIYMCIECHUIO (PU3UUECKUX BEIMYUH U

ILUIOIAEH.

KombOunaropuka, |Hcropus pasButus komOMHAaTOpuKH, Teopuu BeposrHocted u| VY ITP,KP

CTATUCTUKA U CTATUCTHKH M WX pPOJb B PA3IUYHBIX cdepax UeloBeYECKON

Teopus xusnenesTensHocty.  IlpaBuna  xomOunaropuku.  Pemenue

BEOATHOCTEI KOMOHMHATOPHBIX 3a/ay. Pazmenienus, COYeTaHus u

6 nepectaHoBkH. buHoM HploTona u TpeyronbHuk Ilackans.

Tlpuxknanueie 3agaun. Knaccuueckoe ornpejiesieHne BepOsSTHOCTH,
CBOICTBAa BEpPOSITHOCTEH, TeopemMa O CyMME BEpOSITHOCTEH.
Brruucnenue BEpOSITHOCTEH. [Ipuxknagnsie 3a7a4HU.
IIpencraBieHue YuCIOBBIX TaHHBIX. [IpuKIasHbIe 3aauH.

I'eomerpus Ilpu3Haku B3aMMHOTO pacrnoyiokeHus mnpsmbix. Yron wmexny| Y, IIP,KP

npsMeiMH. B3auMHOE pacrnonoxeHue NpsMBbIX U IIOCKOCTEH.
IleprieHquKymsp ¥ HAKJIOHHAS K TUIOCKOCTU. YTOJ MEXAY NPSIMON
U TUIOCKOCTBIO. TeopemMbl 0 B3aUMHOM PACIIONIOKEHUM MPSIMOA U
miaockoctd. Teopema o Tpex mneprneHaukyisipax. I[IpuzHaku u
CBONCTBA MapaJUICIbHBIX W TEPICHAUKYISIPHBIX TUIOCKOCTEH.
PaccTossHHE OT TOYKHM O IJIOCKOCTH, OT HMPSIMOM 1O IIIOCKOCTH,
paccTosiHue MEXIy IUIOCKOCTSIMH, MEXKIY CKPEIIMBAIOIIUMUCS
MPSIMBIMHU, MEXK]Ty MPOU3BOJIBHBIME (UTYpaMH B MPOCTPAHCTBE.
ITapannensHOe MPOCKTUPOBAHUE U €ro CBOHCTBA. Teopema o
7 NI0WAOU OPMOSOHATILHOU NPOEKYUl MHO20Y20bHUKA. B3anMHOe
pacrloyioKeHUe MPOCTPAHCTBEHHBIX (Quryp. PasnmuHble BUBI
MHOTOTPaHHUKOB. Wx wu300paxkenus. CedeHus, pa3BepTKH
MHOTOTpPaHHUKOB. [lmomane moBepxHocTH. Buapl cummeTpui B
npocTpancTBe. CHUMMETpHUsSl TeNl BpalleHHus W MHOTOTPaHHUKOB.
Boeruncnenue 1wiomaneir u oO0vemoB. Bekropel. JleHcTBuS C
BekTOpaMu. JlekapToBa cucTeMa KOOpAMHAT B IPOCTPAHCTBE.
YpaBHeHHE OKPYKHOCTH, Chepbl, IIIOCKOCTH. PacCTOsHUE MEKIY
ToukaMu. JleHicTBUS ¢ BEKTOpaMH, 3aJaHHBIMH KOOPIUHATAMU.
CkanspHoe MPOU3BEACHUE BEKTOPOB. BeKTopHOE ypaBHEHHE
NpssMOM M TJIOCKOCTU.  VICTIONIb30BaHME  BEKTOPOB  IIPHU
JIOKA3aTeNIbCTBE TEOPEM CTEPEOMETPHH.

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

2.4.4.Conep:kanue caMOCTOSITeJILHON PadoThI

CamocrositenibHass  pabota cryneHtoB (CPC) — 910 akTtuBHBIC (DOPMBI
WHJVBUAYAJIBHOW M KOJUIEKTUBHOM JEATEIbHOCTH, HAIIPABIICHHBIE HA 3aKPEIIEHUE,
pacuIMpeHre W CHUCTeMaTU3alMI0 MPOMJAEHHOr0 Marepuaia Mo TeMaM Yy4eOHOU
JVCLUTUIVHBI.

CamocrosiTenbHasi paboTa SIBIsSETCA OJHMM U3 BHJIOB YYEOHBIX 3aHATUN
CTYJEHTOB, UEISIMUA KOTOPOU SIBIISIFOTCSA

— CHCTEMaTu3alMs M 3aKpeIUICHUE IOJIYYEHHBIX TEOPETUYECKHX 3HAHUU H
MPAKTUYECKUX YMEHUN CTYJICHTOB;

— yriyOJieHuE U pacliupeHne TeOPEeTUIECKUX 3HAHUN;

— (QopmMupoBaHHE YMEHUN HCIONb30BATh pa3iHuHble HH(GOPMALMOHHBIE
UCTOYHMKHA  (HOPMATHBHYIO, TMPaBOBYIO, CIPAaBOYHYK  JOKYMEHTAlUIO U
CHENHATbHYIO IUTEPATYPY);
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— pa3BUTHE TO3HABATEJIBHBIX CIIOCOOHOCTEM M AaKTUBHOCTU CTY/ACHTOB,
TBOPYECKOU WHULIMATUBBI, CaMOCTOSITENIbHOCTH, OTBETCTBEHHOCTHU "
OpPraHU30BaHHOCTH;

— (opMHUpOBaHHUE  CaMOCTOSTEIBLHOCTH  MBIIUICHUS, CIHOCOOHOCTEN K
CaMOpPa3BUTHIO, CAMOCOBEPIIEHCTBOBAHUIO U CAMOPEAIIN3ALNN;

— pa3BUTHUE UCCIIEA0BATEIBCKUX YMEHUM.

B kauectBe dopm u MetromoB KoHTpois BHeayautopHoit CPC moryt ObITH
UCIIOJB30BaHbl CEMUHAPCKUE 3aHATHs, 3a4eThl, TECTUPOBAHHE, KOHTPOJIBHBIE
paboThl, MAaTEMaTUYECKUE AUKTAHTHI U JIP.

Kpurepusimu orieHku pe3ynbratoB BHeayauTopHoi CPC sBisroTcs:

— YPOBEHb OCBOCHHSI yUeOHOTO MaTepHaa,;

— YMEHHME UCIIOJIb30BATh TEOPETUUECKUE 3HAHUS IIPU BBINTOJHEHUH IPAKTHYECKUX
3amady;

— 000CHOBAHHOCTh M YETKOCTb M3JI0KEHUSI OTBETA,

— odopMiieHue MaTepralia B COOTBETCTBUU C TPEOOBAHUSIMH.

Kontpons pesynpratroB BHeaynutopHo CPC  MOXKET OCyLIEeCTBISAThCA B
npenenax BpPEMEHHM, OTBEJEHHOTO Ha 00s3arefibHble Y4YeOHbIE 3aHATHS WU
BHeayauTopHyro CPC, MoxeT mpoxoAuTh B MUCbMEHHOW, YCTHOW WJIA CMENIAHHOU
dbopme, ¢ IpeICTaBICHUEM MPOAYKTa TBOPUECKOM JAESITEIILHOCTH CTYJICHTA.

Buasl CPC:

— 10 OBJIAJIEHUI0 3HAHUSIMU. aHAJTU3 TEKCTa Y4YeOHMKA, TOTOJIHUTEIHLHOU
JUTEPaTypbl, COCTABIICHHE MJIaHA,

— M0 3aKPeNIeHNI0 U CUCTeMAaTH3alMU 3HAHMI: paboTa ¢ KOHCIIEKTOM JICKITUH,
paboTa ¢ yueOHUKOM, JOTIOTHUTEIBHON JTUTEPATypOi, TOJITOTOBKA JIOKJIAJOB,;

— no (popMHPOBAHUIO YMEHHMI ¥ HABBIKOB. PEIICHHE MPOOJIEMHBIX BOIPOCOB
IIPU TTOATOTOBKE K SK3aMEHY.

IIpumepHas TeMaTuka pedeparos:
1. HenpepwiBHBIE ApOOH.
2. [IpuMeHeHure CI0KHBIX MPOLIEHTOB B 9KOHOMUYECKHUX pacyeTax.
3. [NapannenbHOE MPOEKTUPOBAHUE.
4. CpenHue 3Ha4€HUS U UX TPUMEHEHUE B CTATUCTHUKE.
5. BexkTtopHOe 3a/1aHre MPSMBIX U IIJIOCKOCTEH B MPOCTPAHCTBE.
6. CrioxxeHne TapMOHUIECKUX KOJICOAHUH.
7. I'padmueckoe pelieHne ypaBHEHUI 1 HEPaBEHCTB.
8. IIpaBuiibHBIE U TTOJYPABUILHBIE MHOTOTPAHHHUKH.
9. Konnueckue ceyeHus 1 UX MPUMEHEHUE B TEXHUKE.
10.Tlonstre nuddepennuana u ero NPUIOKEHUS.
11. Cxembl IOBTOPHBIX HCTbITaHUN bepHyu.
12.ViccnenoBanue ypaBHEHUI 1 HEPABEHCTB C MapaMeTPOM.

2.4.5.1lepedyeHb y4eOHO-METOAMYECKOT0 00eCcIeYeHHUsI 1JIs1 CAMOCTOSAATEIbHO padoThl
00y4YaoIMXCs MO AUCHUIITHHE
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Ha camocTosTenpnyto

BPEMEHHU.

paboty oOyuaromuxcst otBogutcss 106 wacoB ydeOHOTO

Haumenosanue

paszena, TeMbl, BUJa

CPC

[Tepedenp yueOHO-METOAMIECKOTO 00ECIICUEHUS TUCITUTIITUHBI 110
BBITIOJTHEHUIO CAMOCTOSITEIILHOU PaboThI

2

3

BBenenue.

1. boromomnos, H. B. Maremaruka: anredpa u Hadana
MaTeMaTHUYECKOTO aHau3a, reomerpus | yueonuk s CI1O / H. B.
boromorog, I1. . Camoitnenko. — 5 uzn., nepepad. u gon. — M. :
UznarensctBo FOpaiit, 2017. — 39&. — (Cepus :
[MpodeccronansHoe obpaszoBanue). — ISBN 978-5-534-02325-1. —
Pexxum nocryma @ www.biblio-online.ru/book/C8B3E146-8416-46D
B3CA-0273570A9D94.

Auredpa

1. boromomnos, H. B. Maremaruka: anreOpa u Hadana
MaTeMaTHUYECKOTO aHanu3a, reomerpus | yueonuk s CI1O / H. B.
boromorog, I1. . Camoitnenko. — 5 uzn., nepepad. u gon. — M. :
WznarenscrBo FOpaiit, 2017. — 39&. — (Cepus :
[MpodeccuonansHoe oo6pazoBanue). — ISBN 978-5-534-02325-1. —
Pexum noctyna . www.biblio-online.ru/book/C8B3E146-8416-46D
B3CA-0273570A9D94.

YpaBHeHus u
HEpPaBEeHCTBa

1. boromornos, H. B. Marematuka: anreopa u Hadana
MaTeMaTHYECKOTo aHanu3a, reomerpus : yueouuk aus CI1O / H. B.
Boromonos, I1. 1. Camoitnenko. — 5- u3n., nepepad. u gon. — M. :
WznarenscrBo FOpaiit, 2017. — 39&. — (Cepus :
[MpodeccuonansHoe oopazoBanue). — ISBN 978-5-534-02325-1. —
Pexum noctymna . www.biblio-online.ru/book/C8B3E146-8416-46D
B3CA-0273570A9D94.

OcHOBBI
TPUTOHOMETPHUH

1. boromomnos, H. B. Maremaruka: anredpa u Hadasna
MaTeMaTHUYECKOTO aHau3a, reomerpus | yueonuk s CI1O / H. B.
boromorog, I1. . Camoitnenko. — 5 usn., nepepad. u gon. — M. :
UznarensctBo FOpaiit, 2017. — 39&. — (Cepus :
[MpodeccronansHoe obpazoBanue). — ISBN 978-5-534-02325-1. —
Pexxum nocryma @ www.biblio-online.ru/book/C8B3E146-8416-46D
B3CA-0273570A9D94.

DYyHKIUH, HX
CBOMCTBA M
rpaguxku

1. boromornos, H. B. Marematuka: anre6pa u Hadaia
MaTeMaTHYECKOTo aHanu3a, reomerpus | yueonuk ams CITO / H. B.
Boromonos, I1. 1. Camoitnenko. — 5- u3n., nepepad. u gon. — M. :
UznarenscrBo FOpaiit, 2017. — 39&. — (Cepus :
[MpodeccuonansHoe oopazoBanue). — ISBN 978-5-534-02325-1. —
Pexum noctymna . www.biblio-online.ru/book/C8B3E146-8416-46D
B3CA-0273570A9D94.

Hauyana
MATEeMATHYECKOr0
aHaJIN3a

1. boromomnos, H. B. Maremaruka: anreOpa u Hadana
MaTeMaTHUYECKOTO aHau3a, reomerpus | yueonuk s CI1O / H. B.
boromorog, I1. M. Camoitnenko. — 5 uzn., nepepad. u gon. — M. :
WznarensctBo FOpaiit, 2017. — 39&. — (Cepus :
[MpodeccronansHoe ob6paszoBanue). — ISBN 978-5-534-02325-1. —
Pexxum noctyma @ www.biblio-online.ru/book/C8B3E146-8416-46D
B3CA-0273570A9D94.

Kom0unaropuka,
CTATHCTHKA H

1. boromornos, H. B. Marematuka: anredpa u Hadana

MaTeMaTHYECKOro aHanusa, reomerpus . yueonuk aus CI10 / H. B.
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Teopusi boromorog, I1. U. Camoitnenko. — 5 usn., nepepad. u gon. — M. :
BePOSITHOCTEI UznarensctBo IOpaiit, 2017. — 39&. — (Cepus :
[MpodeccronansHoe obpa3zoBanue). — ISBN 978-5-534-02325-1. —
Pexxum noctyna @ www.biblio-online.ru/book/C8B3E146-8416-46D9-
B3CA-0273570A9D94.

1. boromornos, H. B. Marematuka: anredpa u Hadana
MaTeMaTHYECKOTo aHanu3a, reomerpus | yueonuk ams CI1O / H. B.
Boromonos, I1. 1. Camoitnenko. — 5- u3n., nepepad. u gon. — M. :
I'eomeTpusi WznarensctBo FOpaiit, 2017. — 39&. — (Cepus :
[MpodeccuonansHoe oopa3zoBanue). — ISBN 978-5-534-02325-1. —
Pexum noctyma . www.biblio-online.ru/book/C8B3E146-8416-4609-
B3CA-0273570A9D94.
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3. OBPA3OBATEJIbBHBIE TEXHOJIOI'UHN

Oco0OeHHOCTh (eepaibHBIX TOCYJAPCTBEHHBIX 00pa30BaTEIbHBIX CTaHIAPTOB
00pa3oBaHusi — AITO HUX JESITEIbHOCTHBIM XapakTep, KOTOPbIM CTABUT TIJIaBHOM
3a/1auel pa3BUTHE JTUYHOCTU 00YUaIOIIErocs.

[locTaBineHHass 3ajaya TMO3BOJSET MPEBPATUTh TPaAUIMOHHOE OOyYeHHeE,
HaIlpaBJICHHOE HA HAKOIUJICHWE 3HAHWM, YMEHHI, HaBBIKOB, B IMPOLECC PA3BUTHUS
JUYHOCTH CTYJEHTa, a HUMEHHO BHEJIPEHHE COBPEMEHHBIX 00pa30BaATEIIbHBIX
TEXHOJIOTUM. YXOJ OT TPAJUIMOHHOIO 3aHSATHS YEpEe3 MCIOJIb30BAHUE B IIPOLECCE
00y4eHMST HOBBIX TEXHOJIOTUN MO3BOJISIET YCTPAHUTh OJTHOOOpa3re o0pa3oBaTeIbLHOM
cpenpl ¥ MOHOTOHHOCTh y4€OHOTO MPOIlecca, CO3/1acT YCIOBHS JUIsi CMEHBI BHUIOB
NEATEIBHOCTH oOydJarommxcs, MO3BOJIUT peanu3oBaTh MPUHLINTIBI
30poBbhecOepexeHusi. PexoMeHayeTcsi OCyImIeCTBIATh BBIOOP TEXHOJOTHH B
3aBUCUMOCTH  OT  NIPEAMETHOIO  COJEpkKaHWs, LENel  3aHsATus, ypOBHSA
MOJATOTOBJIEHHOCTH  OOy4Yarommxcs, BO3MOKHOCTH  YJOBJIETBOPEHHSI  HX
00pa3oBaTesbHbIX 3aIIPOCOB U UX BO3PACTHON KATETOPUH.

B ycnoBusx peamuzanuu TpeboBanuit ®I'OC Hambojiee akTyalbHBIMH TPH
U3YYEHUU MAaTEMATUKHU CTAHOBSITCS CIIEAYIONIME 00pa30BaTeIbHbIe TEXHOIOTHH:

1) TMYHOCTHO-ACSITEIbHAS TEXHOJIOTHS;

2) UrpoBasi TEXHOJIOTHSI;

3) pa3BuBaromas TEXHOJIOTHS;

4) 3mopoBbecOeperaroIias TeXHOJIOTHS;

5) "HPOKOMMYHUKAIIMOHHAS] TEXHOJIOTHSI.

3.1 006pa3oBaTejibHbIe TEXHOJIOTMHU NP MPOBETEHUHU JIEKIHU

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

1 2 3 4
1. Bsenenue JIN9HOCTHO-IeATeNbHAS 2
TEXHOJIOTHS;
pa3BUBAIOIIAS] TEXHOJIOTHUS
2. Tema 1.1.Pa3Burne noHATHS O YHUCIIE JINYHOCTHO-IeATENLHAS 6
TEXHOJIOTHS,
pa3BUBAIOIIAS TEXHOJIOTHUS
3. Tema 1.2.Kophu, crenenu u orapudMsl JInynocTHO-AEeATENbHAS 8
TEXHOJIOTHS;
pa3BUBAIOIIAS] TEXHOJIOTHUS
4, Tema 2.1.YpaBHEHUs U CHCTEMBbl ypaBHEHUN JInynocTHO-AEATENBHAS 8
TEXHOJIOTHS;
pa3BUBAIOIIAS] TEXHOJIOTHUS
5. Tema 2.2.HepaBeHcTtBa JInuroCcTHO- eI TENbHAS 4
TEXHOJIOTHS,
pa3BUBAIOIIAS] TEXHOJIOTHUS
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6. Tema 3.1.OcHOBHBIE MOHATHUS JInaHOCTHO-/AEATEIbHAS 2
TEXHOJIOTHS,
pa3BUBarOIIas TEXHOJIOTHS
7. Tema 3.2 OCHOBHBIE TPUTOHOMETPUYECKHE JInynoCcTHO-AEATENBHAS 4
TOXJIECTBA TEXHOJIOTHS,
pa3BHUBAOIIAsT TEXHOJIOTHS
8. Tema 3.31IpeoOpa3zoBanus MPOCTEHTITIX JlngHOCTHO- e TEIBHAS 4
TPUTOHOMETPUYECKHUX BBIPAKCHUIA TEXHOJIOTHS,
pa3BUBaIOIIas TEXHOJIOTHS
9. Tema 3.4. Tpuronomerpuieckue ypaBHEHUs U JInynocTHO-AEeATENbHAS 6
HEPaBEHCTBA TEXHOJIOTHS,
pa3BHUBAONIAsT TEXHOJIOTHS
10. Tema 4.1 ®dynkiuu. CBoiicTBa QyHKITAMN. JlngHOCTHO- eI TEIBHAS 6
OO0patHbie QyHKINUN TEXHOJIOTHS,
pa3BUBaIOIIas TEXHOJIOTHS
11. Tema 4.2.Crenennsle, Moka3aTelbHbIE, JIN9HOCTHO-IeATeNbHAS 2
jorapupMUUEcKUe U TPUTOHOMETPUYECKUE TEXHOJIOTHS,
¢bysakuu. OOpaTHBIE TPUTOHOMETPHUYECKHE pa3BUBAOIIAS TEXHOJIOTHS
byHKIUHA
12. Tema 5.1.1locnenoBareabHOCTH. JInaHOCTHO-/AEATEIbHAS 4
TEXHOJIOTHS,
pa3BUBaIOIIasl TEXHOJIOTHS
13. Tewma 5.2.TIpousBoanHas JlngHOCTHO- e TEIBHAS 8
TEXHOJIOTHS,
pa3BUBaIOIIasl TEXHOJIOTHS
14. Tema 5.3.1lepBooOpa3Has u HHTETpal JlnyHoCTHO-AEsATENbHAS 4
TEXHOJIOTHS,
pa3BHUBAOIIAsT TEXHOJIOTHS
15. Tema 6.13neMeHTH KOMOMHATOPUKH JlngHOCTHO- eI TEIBHAS 6
TEXHOJIOTHS,
pa3BUBaIOIIas TEXHOJIOTHS
16. Tema 6.2.37€MEHTHI TEOPHH BEPOSITHOCTEHN JIN9HOCTHO-IeATeNbHAS 4
TEXHOJIOTHS,
pa3BHUBAOIIAsT TEXHOJIOTHS
17. Tema 6.3.21eMeHTH MaTEMaTUYECKOM JInunOCTHO-AEATENBHAS 2
CTaTHCTUKH TEXHOJIOTHS,
pa3BUBaIOIIasl TEXHOJIOTHS
18. Tema 7.1KoopauHatsl 1 BEKTOPBI WNHpoxoMMyHUKAIIMOHHAS 6
TEXHOJIOTHS,
3/10poBbecOeperaroast
TEXHOJIOTHS
19. |Tema 7.2.1IpsiMble U MJIOCKOCTH B IPOCTPAHCTBE WNHpoxoMMyHUKAIIMOHHAS 10
TEXHOJIOTHS,
3JI0poBbecOeperaroast
TEXHOJIOTHS
20. Tema 7.3.MHOTOTpaHHUKHU NudoxoMMyHHUKAITMOHHAS 8
TEXHOJIOTHS,
310poBhecOeperaromas
TEXHOJIOTHS
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21.

Tema 7.4.Tena v MOBEPXHOCTH BpaIEHUS

NudoxoMMyHHUKAITMOHHAS
TEXHOJIOTHUS,
3I0poBhecOeperaromas
TEXHOJIOTUA

22.

Tema 7.5.V13Mepenust B reoMeTpUr

NudokoMMyHHUKAITMOHHAS
TEXHOJIOTHUS,
310poBhecOeperaromas
TEXHOJIOTUA

3.2.006pa3oBaTe/ibHbIE TEXHOJOTHH NIPH MPOBeIeHUH MPAKTUYECKHUX 3aHATHI

Ne

Tema 3anaTus

Buabel npuMeHseMbIx
00pa3zoBaTeIbHBIX
TEXHOJOTUH

Koa.
yac

Bsenenue

JInynocTHO-AesITeNbHAsS
TEXHOJIOT U,
pa3BUBAIOILAS TEXHOJIOTUS

Tema 1.1.Pa3BuTne nOHATHS O YHUCIIE

JINYHOCTHO-IeATENbHAS
TE€XHOJIOT'U,
Pa3BUBAIOIIAS] TEXHOJIOTHS

Tema 1.2.Kophu, crenenu u sorapupmsl

JInynocTHO-AesITeNbHAsS
TEXHOJIOT U,
pa3BUBAIOILAS TEXHOJIOTUS

18

Tema 2.1.YpaBHeHUS U CUCTEMBI YpaBHEHUM

JIN4HOCTHO-IeATENbLHAS
TE€XHOJIOT'U,
Pa3BUBAIOIIAS] TEXHOJIOTHS

Tema 2.2.HepaBeHctpa

JInynocTHO-AesITeENbHAS
TEXHOJIOT U,
pa3BUBAIOILAS TEXHOJIOTUS

Tema 3.1.OcHOBHBIE TOHATUS

JINYHOCTHO-IEeATENbLHAS
TE€XHOJIOT'U,
Pa3BUBAIOIIAS TEXHOJIOTHS

Tema 3.2 OcHOBHbIE TPUTOHOMETPHUYECKHUE
TOX/IECTBA

JInynocTHO-AesITeNbHAsS
TEXHOJIOT U,
pa3BUBAIOILAS TEXHOJIOTUS

Tema 3.3I1IpeoOpa3zoBanus MPOCTEHIITUX
TPUTOHOMETPUYECKUX BBIPAKECHUN

JIN4HOCTHO-IeATENbLHAS
TE€XHOJIOT'U,
Pa3BUBAIOIIAS TEXHOJIOTHS

Tema 3.4. TpuroHoMmeTprudeckue ypaBHeHUS U
HEPABCHCTBA

JInynocTHO-AesITeENbHAS
TEXHOJIOT U,
pa3BUBAIOILAS TEXHOJIOTUS

10.

Tema 4.1 Oynkiuu. CBoMCTBA QYyHKIIUMN.
OO6parHble HyHKIHH

JINYHOCTHO-IeATENbHAS
TE€XHOJIOT' U,
Pa3BUBAIOIIAS TEXHOJIOTHS
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11. Tema 4.2.CreneHnsble, IT0Ka3aTeIbHEIE, JIM4HOCTHO- eI TeIbHAS 4
Jorapu(MUIECKUE U TPUTOHOMETPUUECKUE TEXHOJIOTHS,
¢byakuu. OOpaTHbIE TPUTOHOMETPUIECKHE Pa3BUBAIOIIAS TEXHOJIOTHUS
byHKIIT
12. Tema 5.1.11ocaemoBaTeIbHOCTH. JIM4HOCTHO-IeATeIbHAs 4
TEXHOJIOTHS,
Pa3BUBAIOIIAS TEXHOJIOTHS
13. Tema 5.2.TIpousBogHas JIM4HOCTHO- e TeIbHAS 6
TEXHOJIOTHS,
Pa3BUBAIOIIAS] TEXHOJIOTHS
ema 5.3.IlepBooOpa3Has u uHTErpan WYHOCTHO- eI TCIbHAS
] T 5.3.11 0 JI 6
TEXHOJIOTHS,
Pa3BUBAIOIIAS] TEXHOJIOTHUS
15. Tema 6.13neMeHTH KOMOMHATOPUKH JIMYHOCTHO-IeATeIbHAs 3]
TEXHOJIOTHS,
Pa3BUBAIOIIAS] TEXHOJIOTHS
eMa 6.2.91eMCHTHI TCOPHH BEPOSITHOCTEH WYHOCTHO- eI TCIbHAS
) T 6.2.0 JI 2
TEXHOJIOTHS,
Pa3BUBAIOIIAS TEXHOJIOTHUS
17. Tema 6.3.371eMEHTHI MATEMAaTHYECKOMN JIMYHOCTHO-IeATeIbHAS 4
CTaTUCTHKH TEXHOJIOTHS,
Pa3BUBAIOIIAS] TEXHOJIOTHS
18. Tema 7.1KoopauHaThl U BEKTOPbI JIM4HOCTHO- eI TeIbHAS 8
TEXHOJIOTHS,
Pa3BUBAIOIIAS] TEXHOJIOTHUS
19. Tema 7.2.1IpsiMbIe U TIJIOCKOCTH B IPOCTPAHCTBE JInuHOCTHO-EATENbHAS 10
TEXHOJIOTHS,
Pa3BUBAIOIIAS TEXHOJIOTHS
20. Tema 7.3.MHOTOTrpaHHUKHU JIn4HOCTHO- e TeIbHAS 6
TEXHOJIOTHS,
Pa3BUBAIOIIAS] TEXHOJIOTHUS
21. Tema 7.4.Tena u mOBEPXHOCTH BpaIllCHUS JIMYHOCTHO-IeATeIbHAS 4
TEXHOJIOTHS,
Pa3BUBAIOIIAS TEXHOJIOTHS
22. Tewma 7.5.13MepeHust B reoMeTpun JIM4HOCTHO- e TeIbHAS 4

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

4.1. MaTtepuajbHO-TeXHUYeCKasi 6a3a, He0OXoAUMAsi JIsl OCYIEeCTBJIEHHS
00pa3oBaTeJIbHOTO MPOoLEcca MO JUCUUILIHHE

Peanuzanus yaeOHON TUCIUTIIMHBI OCYIIECTBISETCS B KAOMHETE MaTeMaTUKU:
anreOphl M HA49aJl MATEMATUYECKOTO aHAIN3a, TEOMETPHUH.
O6opynoBaHue yueOHOTO KaOMHeTa!

— MyJIbTHMEINa KOMIUIEKT (MyJIbTHMEIHAPOCKTOP U SKpaH),

- IEPEHOCHON HOYTOYK,

— KOMIIBIOTED,

— JIOCKa MeJIOBas, J0CKa MapKepHas,

—y4deOHast Me0esIb, KOMIUIEKThI CTEHIOB.

4.2 TlepeyeHnb HeOOXOAUMOTO MPOTPAMMHOTO o0ecredeHus

1. Onepanuonnas cuctema Microsoft Windows 10 Kontpakt Nel04-ADD/2016
ot 20.07.2016KopriopaTUBHAS JTULICH3HS);

2. IMaker mporpamm Microsoft Office Professional Pluskdarpakt Nel04-
AD®/201601 20.07.2016K0propaTuBHast JTUICH3NUA);

3. AHTUBUpYCHas 3amuTa PU3NUECKuX pabodnx craHuil u cepBepoB: Kaspersky
Endpoint Securityiis 6usneca — Crangaptaeni Russian Edition. 1500-2499 Node 1
year Educational Renewal Licenseoirpakt Ne99-AD®d/2016 or 20.07.2016,
KOPITOpATHBHAS JIUIICH3HUSA);

4. 7-zip GNULesser General Public LicenseBobonnoe mporpaMmHoOe
oOecrieueHne, He OrpaHUICHO, 0ECCPOTHO);

5. Unrepuer Opay3ep Google ChromeogcmiaTHoe mporpaMMHoOe oOecrieueHue,
HE OTPaHUYCHO, OECCPOUHO);

6. K-Lite Codec Pack —yHuBepcanbpHbIlii HaOOp KOJEKOB (KOJUPOBIINKOB-
JCKOJUPOBIIMKOB) U YTHJIUT JJISl POCMOTpa U 00pabOTKK ayauo- ¥ BUAcO(hanioB
(GecrmaTHOE MpOrpaMMHOE 00eCIIeYeHNE, He OTPAHUYCHO, OECCPOUHO);

7. WinDjView — mporpamma s npocmotpa daiinoB B ¢opmare DIV u DjVu
(cBOOOIHOE ITPOrpaMMHOE 0OECIICYCHUE, HE OTPaHUYEeHO, OECCPOYHO).
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5.IIEPEYEHb OCHOBHOM u NTOMOJTHUTEJBHON YYEBHON
JUTEPATYPBI, HEOBXOJIUMOM 1J1s1 OCBOEHUSI JUCLUITIJINHBI

5.1.0cHoBHas JuTepartypa:

1. boromonos, H. B. Maremartuka: anrebpa ¥ Hayajga MaTeMaTHYECKOrO0 aHaIU3a,
reomerpust . yaeoHuk st CI1O / H. B. Boromouios, I1. U. Camoiinenko. — 5 us.,
nepepad. u gomn. — M. : M3marensctBo MOpaiit, 2017. — 396¢. — (Cepus :
[IpodeccuonansHoe oOpazoBanue). — ISBN 978-5-534-02325-1. Pexum nocryna
: www.biblio-online.ru/book/C8B3E146-8416-46D9-B3€DR73570A9D94.

5. 2JlonoTHUTeNbHAS JUTEPATYpPa

1. baBpun, M. N. Marematuka: anreOpa W Hayaja MaTeMaTHYECKOIO aHaIM3a,
reomeTpus . yaeOHuk u npaktukym aius CITO / U. U. baBpun. — 2+ u3n., nepepad.
u jgon. — M. : MHspmarenbctBo IOpaiit, 2017. — 616 c. — (Cepus
[Mpodeccuonanshoe oopazoBanue). — ISBN 978-5-534-04101-9. Pexxum gocrymna
: www.biblio-online.ru/book/3F803EA3-2037-4108-BElB397DSAFADIE.

2. boromonos, H. B. Ilpaktuueckue 3ansTust mo maremaruke B 2 4. Yacte 1 :
yuebnoe nocobue anst CI1O / H. B. boromonoB. — 11 u3z., nepepad. u gon. — M.
. M3maremsctBO IOpaiir, 2017. — 285c. — (Cepus : IlpodeccronaibrHoe
obOpazoBanue). — ISBN 978-5-534-01899-8. —Pexum mocrtyma : www.biblio-
online.ru/book/B2077BBB-EF95-4E5F-AFE1-9AABGEBG9A17

3. boromonos, H. B. Ilpaktuyeckue 3ansaTusi mo marematuke B 2 4. Yactp 2
yuebHoe mocobue aist CITO / H. B. boromonos. — 11< u3g., nepepad. u gomn. — M.
. MsparensctBOo IOpaiir, 2017. — 217c. — (Cepus : Ilpodeccruonaibroe
oOpazoBanue). — ISBN 978-5-534-01901-8. —Pexum moctyma : www.biblio-
online.ru/book/2FB74363-8CF1-4503-8336-84CB4A504931
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5.3.llepuoanueckne N3IaAHUA:

1. XKypnan Martematuka: anredpa v Hayajia MaTeMaTHIECKOTO aHaIM3a, TEOMETPHS B
IIIKOJIE

2.9nexktpoHHas oubnuoteka "M3garensckoro noma "I'pebeHHUKOB"
(www.grebennikon.ru);

3 basbl mannbix komnanuu «Mct Bero» (http://dlib.eastview.com).

5.4.1lepeyens pecypcoB HH(pOPMAIHOHHO-TEJIeKOMMYHUKAMOHHOM ceTH «HTepHeT»,
HEe00XOIMMBIX /151 OCBOCHHS THCHUIINHBI

1.

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

8.

9.

MunuctepcTBo ob6pa3oBanus 1 Hayku Poccuiickont denepanun
(http:/Munobprayku.pd/);

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

Nudopmarmonnas cucrtema "EnnHoe 0kHO JOCTya K 00pa3oBaTeIbHBIM
pecypcam” (http://window.edu.ru/);

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

denepanbHbIil HEHTP UHPOPMAITUOHHO-00PA30BATEILHBIX PECYPCOB
(http://fcior.edu.ru/);

Oo0pa3zoBatenbHbIi mopTan "Yueoa" (http://www.ucheba.com/);

"O6pasoBanue Ha pycckom” (https://pushkininstitute.ru/);
Hayunas snexkrponnas 6udauoreka (HOB) (http://www.elibrary.ru);
HanmonanbHas anektponHas oudanoreka (hitp:/f36.pd/);

10 Ku6epJlenunka (http://cyberleninka. ru/)

11 CnpaBouno-uHpopmannoHHbIi mopran "Pycckuii s3pik” (http://gramota.ru/);
12 Ciry:x0a TemaTHuecKuX TOIKOBBIX cioBapeit (http://www.glossary.ru/);
13.Cnosapu u sunukiioneauu (http://dic.academic.ru/);

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

CCTH)
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6. METOJINYECKHUE YKA3AHUSA JJISI OBYUAIOIIIUXCSA
MO OCBOEHUIO JUCHUTIJIMHBI

JucuuninHa npeaycMaTpUBaeT JICKITMOHHBIE U TPAKTUYECKUE 3aHSTHS.

VYcneunoe n3yyeHue Kypca TpeOyeT MmocenieHus JeKIui, akTUBHON paboThl Ha
MPaKTUYECKUX 3aHATUSX, BBIMOJHEHHWE BCEX YYEOHBIX 3aJaHUs MpernojaBaTes,
03HAKOMJIEHHE C OCHOBHOM U JOTOJIHUTEIBHON JTUTEPATYPOH.

Bo BpeMmsi JieKIMHU CTYICHT JIOJKEH BECTH KOHCIICKT.

PaGota ¢ KOHCHEKTOM JIEKIUW MpearnoyiaraeT MpoCMOTP KOHCIEKTa B TOT K€
JeHb Tocie 3aHsaTuil. [Ipm 3TOM HEOOXOIUMO TOMETHTh MaTepHaIbl KOHCIICKTA,
KOTOpPBIE BBI3BIBAIOT 3aTPyAHEHUS I TMOHUMaHus. [lpu 3TOoM oOyuaromuiics
JIOJDKEH CTapaThCsl HAWUTHU OTBEThl HA 3aTPYAHUTEIbHBIE BOIPOCHI, HCHOIb3Ys
pPEKOMEHIyeMyto TuTeparypy. Eciu emy caMoCTOSITENsHO HE YAAIOCh pa300paThes B
MaTepuasue, Heo0X0auMO CHOPMYIUPOBATH BOMPOCHl U OOPATUTHCSA 33 MOMOIIBIO K
MPENo/IaBaTelN0 Ha KOHCYIbTAIIMU WA OJMsKalIlen JTeKIUU.

OOyuaroieMycsi HEOOXOJIUMO PEryJIipHO OTBOAMTH BpeMs Uil MOBTOPEHMUS
NPOWJIEHHOTO MaTepualia, MpOBepsis CBOM 3HAHUS, YMEHHUSI W HaBBIKA TIO
KOHTPOJIbHBIM BOIIPOCAM.

IIpakTHyeckue 3aHATHA COCTABISIIOT BAXKHYIO YacTh NpodecCHOHATBHOM
MOJATOTOBKM CTyAEeHTOB. OCHOBHAsl 1I€Jib TMPOBEJACHUS MPAKTUYECKUX 3aHATHH —
dbopMHpoBaHUE y CTYACHTOB AHAJIUTUYECKOrO, TBOPUYECKOTO MBILIUICHUS ITyTEeM
MPUOOPETEHUS TPAKTUIECKUX HABBIKOB.

Mertoauueckue ykazaHusi K MPaKTUUYECKUM 3aHSATUSIM MO JUCHUILUIMHE HAPSIY C
paboueii mporpaMMoil U rpauKoM y4eOHOTO MpoLecca OTHOCATCA K METOIUYECKIM
JOKYMEHTaM, ONpEeNSIONINM YPOBEHb OPraHu3alliid U KauecTBa 00pa30BaTeIbHOTO
npolecca.

[Ipy moOATOTOBKE K NPAKTHYECKHMM 3aHATHAM HEOOXOAMMO MPOCMOTPETH
KOHCIIEKTBI JIEKIIUH U METOJUYECKHE yKa3aHHs, PEKOMEHIOBAaHHYIO JUTEPATypy IO
JTAHHOU TeMe; MOJrOTOBUTHCS K OTBETY HAa KOHTPOJIbHBIE BOMPOCHI.

B Xxozxe BbINOMHEHWS WMHAWBUAYAJIbHOTO 3aJlaHUsS MPAKTHUYECKOTO 3aHSTHS
CTYJIEHT TOTOBHUT OTYET O paboTe. B oT4eT 3aHOCATCS PE3yNbTaThbl BBITOJIHEHUS
KaXJ0ro NyHKTa 3amaHus (rpaduku, TaOJHMIBI, pacueThl, OTBEThI HAa BOIPOCHI
NYHKTOB 3aJIaHusl, PELICHUE MPUMEPOB M 3a7ad H T.1I.). 32 10 MUH 10 OKOHYaHHS
3aHATHUS TpErnojiaBaTelib MPOBEPSET OObEM BBIMOJHEHHON Ha 3aHATHUM PaOOTHI U
OTMEUAeT pe3yJIbTaT B paboueM KypHale.

OcraBuivecss HEBBIMIOTHEHHBIMUA NYHKTHl 3aJlaHUsl MPAKTUYECKOTO 3aHSATHUS
CTYJEHT 00s13aH J0/e/IaTh CAMOCTOSITENLHO.

[locne mpoBepkH OT4UETa NPENOAABATEIb MOXKET MPOBOJUTH YCTHBIA WIH
MHACbMEHHBIA ONpPOC CTYAEHTOB JUIsi KOHTPOJISI YCBOCHUSI HMH OCHOBHBIX
TEOPETUYCCKHUX W MPAKTUYCCKUX 3HAHUHU IO TeME 3aHATHS (CTYICHTHI TOJDKHBI 3HATH
CMBIC]T TIOJIyY€HHBIX UMM PE3yJIbTAaTOB M OTBETHl HAa KOHTPOJbHBIE BOMPOCHI). o
pe3ynbTaTaM MPOBEPKU OTYETa M OINPOCa BHICTABISIETCS OLIEHKA 3a MPAKTUYECKOE
3aHSITHE.

Camocrositenbaas padora cryaeHtoB (CPC) mo aucHMILIMHE UTpaeT BaXKHYIO
POJIb B X0JI€ BCETr0 y4eOHOTO0 Mpoliecca.
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7.OHEHOYHBIE CPEJACTBA J1JId KOHTPOJIA YCIIEBAEMOCTH

7.1.IlacnopT ¢oHIA OLIEHOYHBIX CPEACTB

OueHouHBIE  CpencTBAa  MOpEeAHA3HAYEHbl JUISI  KOHTPOJISI W OLICHKH
00pa3oBaTeNbHBIX JIOCTIKEHUN OOYyYaromuXxcsi, OCBOUBIIMX IMPOrpamMMy y4eOHOM
JTUCUUTIIUHBI.

@OHJ OLIEHOYHBIX CPEICTB BKJIKOYAECT KOHTPOJBHBIE MaTepUANbl IS
MpOBEJCHUS]  TeKyllero KOHTpoJss B  ¢dopmMe MNpoBepodHbIE  PpabOTHI,
CaMOCTOSITeJIbHBIE Pa0OThl M  KOHTPOJIbHBIE PabOThl U MPOMEKYTOYHOIM
arrectanuu B (hopme 3a4eTa M IK3aMeHa.

eau u 3axa4u GOHI0B OLIECHOYHBIX CPEACTB

@OoHABl OLEHOYHBIX CPEICTB CO3JAIOTCA ISl aTTECTallMd O0y4aroumxcs C
LENbI0 OLEHKM MX [EPCOHANBHBIX JOCTH)KEHUH MOATalHbIM TPEOOBAaHUAM
cootBercTByoei [IIICC3 u npencraBisieT coO0l COBOKYITHOCTb KOHTPOJIUPYIOLINX
MaTepUasoB, MO3BOJSIOIIMX OLEHUTh YMEHMs, 3HAHUS, NPAKTHUUECKUW OIBIT U
OCBOEHHBIE KOMITETEHITHH.

@DoHBl OLIEHOYHBIX CPEICTB MO3BOJSIOT YCTAHOBUTH COOTBETCTBUE YPOBHS
MOATOTOBKM CTYyAEHTa Ha KaXJAOM OJTarne oOydeHuss TpeOoBaHUAM pabodeit
nporpaMMbl  yuyeOHOW JUCHUIUIMHBI, pabodeil mporpamMmbl MpodheCcCHOHATBLHOTO
MOJyJIsl, TpOrpaMMaM MPAKTHK, MPOTrpaMMe roCyJapCTBEHHOM UTOTOBOM aTTeCTalllH.
3anagamu (POHIOB OIICHOYHBIX CPEACTB SIBIISIOTCS

—KOHTPOJb W  YOpPABJIEHUE IPOLIECCOM  MPUOOPETEHUs  CTyAEHTaMu
HEOOXOUMBIX 3HAHUHN U YMEHHUH, OIpeeIEHHBIX (benepanbHbIMU
rocyJ1apCTBEHHbIMU OOpazoBaTenbHbiMU cTaHaapTamu CIIO no coorBercTByrOIIEH
CHELUAIbHOCTH;

—KOHTPOJIb M yIpaBjieHHuE AocTuxeHueM nenei peanusainuu [ITICC3 CIIO,
OMpeeNieHHbIX B BHAE Habopa oOmUX M NPOPECCHOHATBHBIX KOMIETEHIINN
BBIMTYCKHHUKOB;

—obecreyeHrne COOTBETCTBHs Pe3ylbTaTOB OOy4YeHHs 3adadam Oymayiiei
po(heCcCUOHATILHON e TENIbHOCTH BBIITYCKHHKA.

7.2. Kputepuu OUeHKHU 3HAHU I

OuneHKa MUCbMEHHBIX KOHTPOJIbHBIX Pa00T 00y4alomuxcs Mo MaTeMaTHKe:

OTBeT OLICHUBAETCS OMMEMKOU «5», eClIn.

— paboTa BBITTOJIHEHA MTOJTHOCTHIO;

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

— B pEIICHHH HET MaTeMaTHYeCKHX OIIMOOK (BO3MOYKHA OJHA HETOYHOCTD,
OTIMCKA, KOTOpasi HE SIBISETCS CJEACTBHEM HE3HAHUS WM HETIOHUMAHHS Y4eOHOTO
MaTepuaa).

Ommemra «4» CTaBUTCS B CICTYIONINX CIy4asx:
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— paboTa BBIMIOJHEHA TMOJHOCTHIO, HO OOOCHOBAaHWS IIIArOB PEUICHUS
HepocTaTOuHbl  (ecii  yMeHHe OOOCHOBBIBATh  PACCYKJICHHS HE  SIBIISIIOCH
CHEIHATBHBIM 00BEKTOM TIPOBEPKH);

— JIONYIIEHBI OJIHA OlMOKa WJIM €CTh JBa — TPU HEJA0Y€Ta B BBIKJIAJKAX,
pUCYHKax, 4YepTexax WM Tpapukax (ecim 3TH BUAB pabdOT HE SBISIINCH
CHEIHAIbHBIM 00BEKTOM IPOBEPKH).

Ommemka «3» CTaBUTCS, €CJIIN.

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

Ommemka «2» cTaBUTCS, €CJIIN.

— JIOMYIIEHBI CYIIECTBEHHBIC OIMMOKH, MOKA3aBIIME, YTO OOYYAIONIIMICS HE
obnagaeT 00s3aTeIbHBIMI YMEHUSIMU 110 TAHHOW TEME B TIOJIHON Mepe.

OuneHKa yCTHBIX OTBETOB 00y4YAIOIIUXCH 110 MATEeMATHKE:

OTBeT OIICHUBACTCS OMMEMKOU «5», €CIU CTYICHT:

— TMOJHO PacKpbUl COAEp)KaHWE Marepuania B O0ObeMe, NPEeIyCMOTPEHHOM
MPOrpamMMON;

— U3JI0XKWJI  Marepuall  TI'PaMOTHBIM  SI3BIKOM,  TOYHO  HCIOJIb3Ys
MaTeMaTUYECKYH0 TEPMHUHOJOTHI0 M CUMBOJIUKY, B OIpPEAEIECHHON JIOTHYECKON
MOCJIEN0BATENBHOCTH;

— TMPaBWIBGHO BBITIOJHWI PHUCYHKH, YEPTEXKH, TpapuKH, COIMYTCTBYIOITUE
OTBETY,

— TMOKazaJl yMEHHE WJUIIOCTPUPOBATH TEOPUI0 KOHKPETHBIMU MPUMEpaMu,
IIPUMEHSITh €€ B HOBOW CUTYAaIlMU IIPU BBINIOJIHEHUU MTPAKTUYECKOTO 3aJaHNs;

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

— OTBEYaJl CAMOCTOSATEIbHO, 6€3 HABOIAINX BOIPOCOB MPENOIaBaATENS;

— BO3MOXHBI OJHA — JIBE HETOYHOCTH IPU OCBEIICHUU BTOPOCTEIIEHHBIX
BOIIPOCOB WJIM B BBIKJIQJIKAX, KOTOPbIE YUYEHHUK JIEIKO MCIPABHI MOCIE 3aMEUaHUs
YUUTENS.

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

— B U3JIOXKEHUM JIONYyIIeHbl HeOoNbllIMEe MpoOesbl, HE HCKa3uBIlEe
MaTEMaTUYECKOE COJIEpKAHUE OTBETA;

— JIONYUIEHBI OJIMH — JIBA HEJ0YETA MPHU OCBEILIEHUU OCHOBHOTO COAECPIKAHUS
OTBETA, UCIIPABJICHHBIC MOCIIEC 3aMEUYaHuUsl MPENo/IaBaTes;

— JIOMyIeHbl omuOka wid 0oyiee JBYX HEJOYETOB MPHU OCBEIICHUU
BTOPOCTENEHHBIX BOINPOCOB WJIM B BBIKJIAJKaX, JErKO HCIPABICHHBIE MOCIE
3aMevaHus MpernoJaBaTeis.

Ommemka «3» CTaBUTCS B CIEAYIOIIMX CIy4asx:
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— HEIMOJHO PAacCKphITO COAEp)KaHWE MaTepuaia (CoAepikaHHe H3JI0KEHO
(parmMeHTapHO, HE BCeria IOCIENOBATENFHO), HO IOKa3aHO oOlliee TMOHMMaHHe
BOIPOCA W  TPOJEMOHCTPHPOBAHBI  YMEHHS, JOCTAaTOYHBIE ISl  YCBOCHHUS
nporpaMMHOro Matepuaia (ompejaeieHsl «TpeOoBaHUAMH K MaTeMaTHYECKOM
MIOJIrOTOBKE 00YUAIONIMXCS» B HACTOSIIEH MPOrpaMMe 110 MaTeMaTHKE);

— WMEJNHCh 3aTPyAHEHHs WJIM JIONYyINICHbl OIMMOKM B  ONpENeICHUH
MaTeMaTH4ecKOi TEPMUHOJIOTUH, YEPTEeKaX, BBIKJIAAKAX, HCIPABICHHBIC IOCIE
HECKOJIbKUX HABOJISAIIMX BOIIPOCOB MPETIOIaBATEIS;

— CTYIEHT HE CHpaBWICS C NPUMEHEHHEM TEOPUU B HOBOH CHTYyalluH TPH
BBITIOJIHEHUHM MPAKTUYECKOTO 3a/JaHusl, HO BBIMOJHWI 3aJaHus 005S3aTeIIbHOTO
YPOBHSI CIIOKHOCTH TI0 TAHHOH TEMe;

— TpU  JIOCTAaTOYHOM 3HAHMM TEOPETHYECKOTO MaTepuajia BBISBICHA
HemocTaTouHas cpOpMUPOBAHHOCTH OCHOBHBIX YMEHUH W HABBIKOB.

OmmemKa «2» CTaBUTCS B CIEIYIONINX CITyJasX:

— HE PaCKpHITO OCHOBHOE COJIepKaHNEe YUeOHOTO MaTepHaa;

— OOHapy)XeHO He3HaHHE YUYEHHKOM OOoJbIIel Wiy Hanboliee BaKHOW YacTH
yueOHOro MaTepuana,

— JIONYIICHBI OMIMOKKA B ONPENEICHUH T[OHATUH, TPH HCIOJIb30BAHUH
MaTeMaTU4ecKOil TEPMHUHOJIOTUHM, B pHUCYHKaX, 4YepTekax WM rpadukax, B
BBIKJIAJIKaX, KOTOpPBIE HE WCIPABJICHBI TOCIEC HECKOJIBKMX HABOJSIINX BOIPOCOB
IperoaaBaTels.

O0mas kiaccupukanus oMUOOK:

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

1. I'pyObIMH CUUTAOTCH OIIUOKH:

— HE3HAHUWE OIPEJEIICHUS] OCHOBHBIX NOHITHI, 3aKOHOB, MPABUJI, OCHOBHBIX
MOJIOKEHUN TEopuHu, He3HaHHe (OopMyJi, OOIIENPUHATHIX CHUMBOJIOB 00O3HAUYECHMI
BEJIMYMH, €IMHULl UX U3MEPEHUS,

— HE3HAHWE HAaUMEHOBAHUW €IMHUI] U3MEPECHUS;

— HEYMEHHE BBIJCJIUTH B OTBETE IVIABHOE;

— HEYMEHUE NPUMEHSATh 3HAHUs, aJITOPUTMBI JJIsl PEIICHUS 3a/1a4;

— HEyMEHHE JieJIaTh BBIBOJIBI M 0000IICHNS;

— HEyMEHHE YUTaTh U CTPOUTH rPaUKHy;

— HEyMEHUue N0JIb30BATHCS NEPBOMCTOYHUKAMU, y4eOHUKOM U
CIIpaBOYHHUKAMU,

— TOTeps KOPHS UM COXPAHEHHE OCTOPOHHETO KOPHS,

— oTOpaceiBaHuEe 0€3 0OBSICHEHUI OJTHOTO U3 HUX,

— paBHO3HAYHbIE UM OIIHUOKY;

— BBIYUCJIUTENbHbIC OIUOKH, €CITU OHU HE SABJISIIOTCS OMUCKOM;

— JIOTUYECKHE OITHOKHU.

2. K HerpyObIM o1IMOKaM cJjielyeT OTHECTH:
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— HETOYHOCTh (DOPMYIHPOBOK, OIMpPENETICHHM, MOHITHI, TEOPUIl, BbI3BAaHHAS
HEIIOJIHOTOM OXBaTa OCHOBHBIX IPU3HAKOB OIPEAEISAEMOIO IMOHATUS WM 3aMEHOU
OJIHOTO - IBYX M3 3TUX IPU3HAKOB BTOPOCTENEHHBIMU,;

— HETOYHOCTb rpaduka,

— HEpaMOHAJIbHbBIN

MECTO

pelLIeHus

3aJa4un

301051

HECOOCTATOYHO

IPOJYMaHHBIA IJIaH OTBeTa (HApyLICHWE JIOTHKH, MOJMEHa OTACIbHBIX OCHOBHBIX
BOIIPOCOB BTOPOCTENICHHBIMH);
— HepalMOHAIbHBIE METOABI PA0OTHI CO CIPABOYHON U IPYTOM TUTEPATYPOI;

— HCYMCHHUC PCHIATh 3aaa4M, BBIIIOJHATL 3aJaHUsl B 06H_ICM BHUC.

3. Hemoueramu ABJIAIOTCH:
— HepalOHaJIbHBIC TPUEMBbI BBIYMCICHUHN M MPeoOpa30BaHUA,

— HeOpeXHOe BHITIOJHEHHE 3alHiCel, YepTEexKEel, CXeM, TpadruKoB.

7.3.01eHOYHBIE CpeICTBA /ISl MPOBe/IeHUsI TEKYIel aTTecTalun

Texkymuii KOHTPOIb MOKET MPOBOJUTHCA B (popMe:

— (ponHTaNBHBINA OMPOC
— HWHAUBUIYAJIbHBIA YCTHBIN ONPOC

— NMCHBMEHHBIM KOHTPOJIb
— TECTUPOBAHUE MO TEOPETHUECKOMY MaTepHaLy
— mpakTudeckas (raboparopHas) paboTa

— 3ammra pedepara

— 3alluTa BBIIIOJITHCHHOI'O 3aJaHu,

— paspaboTka npobsieMsl Kypca (okan).

OrneHMBaHUE MPU TEKYIIEH aTTECTaAIUN

®opmMma Brazenns JInuneie ITpumepsl
arrecTany | 3HaHUA VYmenus (HaBbixn) KayecTBa OIICHOYHBIX
u CTYJICHTa CpEJICTB
VY cTHBIN KonTpons OrneHka OrneHka OneHKa 3amaun K
OIIpOC 110 3HaHUM 110 YMEHUA HaBBIKOB CIIOCOOHOCTH KOHTPOJILHO
TEMaM OTIPENICTICHHBIM | pa3auvaTh paboThI ¢ OTIEPAaTUBHO U i pabore
npobiaemam KOHKDPETHEIE JIATEPATYPHBL | KAYECTBEHHO BOIIPOCEI
MTOHSTHUS MM OoTBeYaTh Ha [IPUJIArarTCsa
NUCTOYHUKaAMU ITIOCTABJICHHBIC
BOITPOCHI
Pedepar Kontposnb Ouenka Ouenka Ouenka Tembl
(moxmam) 3HAHUH I10 yMEHUS HaBBIKOB CITOCOOHOCTH K pedepaToB
OIIPEAEIIEHHBIM | pa3nyaTh paboTsI ¢ caMocTosTeNbHO | (TOKIIa10B)
npobaemMam KOHKPETHBIC JUTEpaTypHBI | i paboTe u HPHUIAraTCs
TIIOHATUA MU aHaJm3y
HMCTOYHHKAMHU | JTUTEPATYPHBIX
NCTOYHUKOB
KonTpons OrneHka OrneHka OneHKa KonTposba
KoHTposib | 3HaHuA YMEHUS HaBBIKOB CIIOCOOHOCTH bIe Pa0OTHI
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Has paboTa | TEOPETHYECKUX | paboTaTh C paboThI ¢ OTIEPAaTUBHO U MIPUIIAratoTC
OCHOB MaTEeMAaTHYECK | MATEMaTUYeCK | KaueCTBEHHO s
MaTeMaTHKH. UM aIllapaToM | UM aIapaTtoM | pemarhb

TUIS MIOCTaBIICHHBIC

o0ecrieueHHs Ha MPaKTHIECKUX

petieHus paborax 3amauun

PaKTUIECKUX "

3a/ad. apryMEeHTHPOBAT
b Pe3yNIbTaThl

I[IpumepHbIe TeCTOBBIE 3aJaHUS. HE NIPEIYCMOTPEHBI.

IIpumepHbIe BONPOCHI IJI1 YCTHOTO ONMpPoca:

1 laiiTe onpeaesieHe KOMILIEKCHOTO YUCIIa.

2 Jlaiite onpeneaeHne MHUMOM € MHUIIbI

3.HazoBuTte HaTypanbpHbIC YUCIA.

4 Ha3oBuTe parrioHaIbHbIE YHCIIa

5.HazoBuTe cTeneHn MHUMOW € TMHUIIBI

6.Kakne koMIJIEeKCHBIC YHCIIa Ha3bIBAIOTCS PAaBHBIMU

7 Kakre KOMIUIEKCHBIC YHMCJIa Ha3bIBAIOTCS COMPSKCHHBIMU.

8.Kakne koMIIeKCHBIC YMCIIa Ha3bIBAIOTCS MTPOTUBOIIOIOKHBIMU

9.Kak n300paxaroTcs KOMIUIEKCHBIE YHCIIa TEOMETPUIECKU

10 /laiiTe onpeneneHue MOIyJIsl KOMIUIEKCHOTO YHCIIA.

11 Kak HaiiTh apryMeHTbl KOMIIJIEKCHOTO YK CJIa

12 Ilepeuncnute GopMBbI 3aMUCH KOMILIEKCHBIX YHCEIT

13Kak BBIMOIHATH ACHUCTBUS HAJ] KOMIUJIEKCHBIMU YHCJIaMU B alnreOpandeckoin

dbopwme.

14 Ha3oBHTE YKCIIO COMPSHKEHHOE KOMILIEKCHOMY unciay Z = 2 - 3 U mepeMHOKUB

VX JAUTE OTBET

15Yemy paBHBI KOPHHU KBaJIPATHOTO YPAaBHEHHUS C OTPUIIATEILHBIM

JTUCKPUMHUHAHTOM.

16 Jlaiite onpeneneHre KOMIIJIEKCHOTO YHCIIA.

17 3anucarh cBOKCTBA CTENEHU C TPOU3BOJIBHBIM [TOKA3ATEIIEM.

18 YUro Ha3zwiBaeTcs gorapumMoM ¢ MpOU3BOJIbHBIM OCHOBAaHHEM?

19 3anucarh 0OCHOBHOE JIOTapU(PMUIECKOE TOKIECTBO.

20 IToctpouTts rpaduk nokazaTeabHON (YHKIIMK ¢ OCHOBaHUEM OoJibiie 1.

21 Yo Ha3bIBaeTcs JorapupMUpOBaHUEM ?

22 YT0 Ha3bIBAIOT HATYPAJIbHBIM JIOTaprUhMOM?

233anucarh Ghopmysy Iepexojia OT OJJHOTO OCHOBAHUS K APYromy?

24 HazoBure popmynsl Kpamepa.

25Ilepeuncnure METOIbI PEIICHUS CUCTEM JIMHEHHBIX YPABHEHUN C IBYMSI

HEU3BECTHBIMHU.

26 Ilepeuncnute METOABI PEIICHUSI CUCTEM JIMHEHHBIX YPaBHEHUN C TpeMs

HEW3BECTHBIMHU.

27 Ha3zoBuTe CBOWCTBA OMPEACIIUTES.

28 Ecnu onpenenuTenh paBeH HYJIIO, TO CKOJIBKO PEIICHUN HMEET CUCTEMA
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29 Y10 Ha3bIBaeTCs (PyHKIIHEH?

30Yto Takoe o0OaacTh onpeaesieHus: U 00J1acTh 3HAYCHUN (QYyHKITMHN?

31 Yo Ha3wkiBaeTcs GpyHKIMEH 0OpaTHON JaHHOW ?

32 JlaTh onpesieieHue CI0KHONU (PYHKIIUH.

33 IlpuBecTtu mpuMepsl 0OpaTUMBIX (YHKITUH.

34 IlepeuncnuTh CrocoObl 3aaHus PYHKIIMM, X TOCTOMHCTBA U HEJOCTATKHU.
35Yto Ha3zwkiBaeTcs rpadukoM QyHKIIUNA?

36 KakoBbl ocoO0eHHOCTH TpadUKOB MPsIMO U 0OpaTHON (PYHKITH?

370t yero 3aBUCUT 00JIACTh OMPECICHUS CIOKHONU QYHKIUU?

38Kak no rpaduky GyHKINHA ONIPEAETUTD, IBISETCS U QYHKIINAS YETHOW, HEUETHOM.
39YT0 Ha3bIBaeTCS MPOU3BOAHON (QYHKITHH?

40To moka3pIiBaeT MPON3BOAHAS (PYHKIINS B TOUKE?

41 KakoB reoOMeTpUUECKUNA CMBICT MPOU3BOTHOMN ?

42 KakoB (hU3UYECKHUI CMBICI MPOU3BOIHOMN?

43 Kakue cBOMCTBa MPOU3BOIHOM Bl 3HaeTE?

44 ITo xakuM GopMyiaM BBIUYUCIISIOTCS TIPOU3BOAHBIC TPUTOHOMETPUIECKUX
byHKIUN?

45I1o kakum GhopmyJsiaM BEIYUCIISIIOTCS] IPOU3BOIHBIE CTEIIEHHON (PYHKIIUN?
46 Ilo xakum hopmyJiaM BEIYUCIISIIOTCS IPOU3BOIHBIE TTOKAa3aTeIbHON (DYHKITUN?
47 Ilo kakum GhopMyJiaM BEIYUCIISIIOTCS] IPOU3BOIHBIE JTorapuMudeckor QyHKIun?
48 Kak BBIYHCIIAIOTCS MTPOU3BOIHBIC CIOXKHONU (QYHKIIUU?

49 Yto naspiBaercs auddepenimanom GyHKIUN?

50YT0 HEoOX0aUMO cenaTh, 4TOObI BBIYUCIUTD AU(depeHunan GyHKkuun?
51 Kakoii Bua nMeeT ypaBHEHHE KacaTelbHOU K rpaduky pyHKiun Y= y(X)?
52 KakoB reomerpudeckuii cmbici auddepenimana?

53Kakas ¢hyHKIHS Ha3bIBAETCS MOHOTOHHO BO3pacTAIONIEH?

54 Kakas ¢hyHKIUS Ha3bIBA€TCS MOHOTOHHO yOBIBAIOIIECH ?

55 Kak uccienoBats GyHKIIMIO HA MOHOTOHHOCTD?

56 Kakue Touku Ha3bIBAIOTCS KPUTHUECKUMU ?

57 4Yto Takoe 3KkcTpeMyM (DYHKITUN?

58 Kak uccienoBatsh GyHKIIMIO Ha SKCTPEMYM IO TIEPBOMY IIPABUITY ?

59 Kak uccienoBars GyHKIMIO, YTOOBI TOCTPOUTH €€ Tpaduk?

60 Kak BeuMCIUTh HAaMOOJIbIIIEE U HAMMEHbIIIee 3HaUeHne (PYHKIIUU Ha
IPOMEXKYTKE?

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

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

63. Ecim F(X) — mepBooOpa3nas s f(X), To kakuM paBEeHCTBOM CBSI3aHBI OHH MEXKTY
co00it?

64. Chopmynupyiite TeOpeMy O CYIIIECTBOBAHUU MTEPBOOOPA3HON (HYHKIIHH.
65. IlepBooOpa3zHas onpenensercs HeoIHO3HAYHO. Kak 3TO HyKHO MOHUMATh?
66. [Touemy mpu UHTETPUPOBAHUH (PYHKIIHI MOSBISETCS MPOU3BOJIbHAS
MOCTOSIHHAS ?

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

70. Yem oTnnyaeTcs HEONpeAeeHHbIM HHTETpajl OT MepBooOpazHor QyHKIIUN?
71. IToyemy UHTErpal Ha3bIBACTCS HEOMPEICICHHBIM ?

72 Yt0 Ha3bIBaETCSI BEKTOPOM B NMPOCTPAHCTBE?

73 Kakue ObIBatOT BEKTOPHI B MPOCTPAHCTBE?

74 Yemy paBeH yroji MexIay BEKTOpaMU?

75Yemy paBHa JyiMHa BEKTOpa?

76Hemy paBHO CKasIpHOE TTPOU3BEICHUE BEKTOPOB?

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

80 CrnencTBus U3 akCHOM.

81 B3anMHoe pacnosiokeHue ABYX MPSMbIX B TPOCTPAHCTBE.
82 BzanMHOe pacmosioskeHne MpsMOH U MIIOCKOCTH.

83 Ilpu3Hak mapamieIbHOCTH MPSIMOK U TIIOCKOCTH.

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

86 Ilpu3Hak neprneHuKyIIPHOCTH IPSIMON U TNIOCKOCTH.
87 YpaBHenus miockocTH (o0ree).

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

91 .Yron Mexay AByMs TUIOCKOCTSIMH.

92 I1apameTpuueckoe ypaBHEHUE TPSIMON B POCTPAHCTBE.
93 Kanonnueckoe ypaBHeHHE MPSIMO B IPOCTPAHCTBE.

94 Yto Ha3bIBaETCSI MHOTOTPAHHUKOM ?

95 IlpuBeauTe mpuMepbl MHOTOIPAHHUKOB?

96 Yto Ha3bIBaeTCS TEIOM BpaIeHUsI ?

97 IlpuBeauTe mpUMEpHI TEJI BpAILICHHUS.

IIpuMepHBIe KOHTPOJILHBIE PA00THI
Konrpoabnast padora Nel nmo teme «Kopuu, crenenu, Jorapupmsi»
Bapuant Ne 1

1. Brruucnure:
2 1

a) 5—(27)3:(8)3;
6) 23/9-3324;

) 2033
B) 37
r) 2-logs 10 — log: 4;
Il) 3210g3 5;
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1 1
e) Zlogzg—logzg

log, 256
2. YOpocTUTe BhIpOKECHUE:!

7
8k3kZ Y/a?2
a) 5 6) %/a—s '

k 2
3.BeImonHuTe 1eicTBU:

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

1. Beruucnure:
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) V32a7 -

3.Brinonnure aeiicTBus.

log,s 5 + Toge 5

IIpumMepHbIe MPaAaKTHYECKHE 3aaHUA.
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—3 logio 5.

2. YupocTtuTte BbIpaKeHHUE!
3

2
3a73)2-az
a) M; 6) V2n13 - V8n3.
a3
3.BrinosiauTe neiicTBUA:

17
log13 17 —log,3— s

BapuanTt No 2

1. Beruucnure:
2 1
a) 383 — (8%)3;
3 (120,
0) 0,5 - T
B) V16 - V4 — 23/27;
r) loggs 6 —logg s 12;

) logs 8 .
logs 2

e) (logs 6 —logs 12 + logs 24) - log,, 25.
2. YnpocTuTe BbIpaKeHHE:!

a) yé - yg; 6) 'Vx25: *Vx16,

3. BrinosiHuTE IEHCTBUSA.

17
log,3 17 —log,3— s

3ananmue 2:
Bapuant Ne 1
BbraucnuTh npesensr:

~17x+10 . A1+Z2% -1 2x3 + x+1

1. lim 22— X728 2.lim—>"% 30im =" = 4gim 2 0T

x-5 3x2 —16x+5 X-53— «/2x z-J3 3z xqng +x2+1
2x? -5x -3

5. Berauciurse nipeaen HKIUU I|m—
bl (by H x-% 3x% —4x —15

IPUX, =3 U X, = .
Bapuant Ne 2
Brrancints npenenst:

1-41-%2 s _ o
1, |m-————5i§ 2.lim X B T o o S L i
x-1 3X -2x-1 X”O»\l3+x—1l3—x X-0 X X — 00 x _8X +1
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4x> —7x -2

5. Beruucnuts npenen GpyHkImn I|m e a——

NpuXx, =0 U X, =,

IIpuMepHBbIe camocTONATEIbHBIE PA0OTHI

Paoora 1:
Bapuant Ne 1
1. Beruuciure:

71 71 71
2tg(2) itg = + cos—
2 9(4)ED93 co 6]_

. 3T
COS/T— 2sin—

cos 336’ —cos’ 156’ +tg100° Hg350° tg®18’
tg?72° + ctg?162 2
7 3n 3n

. 3
B) sin(a — 5), cosa =— oS =——,—<a<2TuU 1< fB<—;
) sina = f)ecu 5 S0P =0 A<

6)

r) cosZa,eamcosa:g u O<a<g.

tg150 sin200°
cos32® ctgl40®
3. BolukcauTe 3HA4YEHWE OCTALHBIX TPUTOHOMETPHYECKUX (YHKIMH yria d,

cCJIn ctga—? )41 7T<0’<37n

2. OmnpenenuTe 3HAK BHIPAKCHUS:

. 5,37
sin (?+a) sin’ (-a)

ctg®(a - 27) 2 (- )
2

4. JlokaxuTe TOXKICCTBO: =1.

ctg“(a

5. Ympocrure: sin(a - 2m) Ed:os%—a)ﬂg(n— a) [ﬂg(?’?n+a)+cosz(g—a)_

Bapuant Ne 2
1. Beraucnure:
a) y= sin® x - 3cos x
Zsin X + cos?

, ecnu tgx=3;

0) sin(——) +cost 7n) +g(® ) ctg(?’ﬁ) ;

B) tg(a + B),ecnu ctga =§, O<a<g;

a 3 3n
I') COS—,ecnuCOSA¥ =~ U — < a < 27T.
2 5 2
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. sin145 ctg250°
2. Omnpenenure 3HaK BHIPAXKEHUS .
cos315°tg200°

3. Bremuncinre 3HaueHHE OCTAJILHBIX TPUTOHOMETPHUUCCKUX (byHKHI/Iﬁ yria d,

4 n
€ClIh COSa =—— U —<a <TT.
5 2
4. JloxaxxuTe TOXKIECTBO: tga [tgs + (tga +tgp) [ctg(a + B) =1.
5. Ympocrure: cos%) Ed:os%) —sin(%) Eﬁ;in(%) :

Pabora 2:
1°. ¢'= 8°. (tgY)' =
2 (x7) = 9. (ctgy'=
B uacraoctn, X = 100, (arcsink)' =
() = 11°. (arccox)’ =
(X3)I — 12, (arctg)é' =
arcctgy' =
( \/;), _ 12, ( 9%
1 ITPABUJIA JTUODEPEHIIMMPOBAHU S
(Ej ) 1. (u+y)' =
X
3. (kx+b)' = 15, (u-v)'=
4° (@) = 16°.  (uv)' =
B gactHOCTH, (€)' = 17. (cu)’ =
5. (log, X)' = 18 a)
B yactHOCTH, (In X)’ - (Vj B
(Igx)' = ( Ej’ ~
B gactHOCTH, v
6.  (sinx)'= TTIPOM3BOJIHASI CJIOKHOI ®VHKITIU
7°. (cox)' = 19, f(p(X)' =
Pa6ora 3:
3anucarh TaOJIUYHBIE HHTETPAJIbI:
1°. dex =
2°. J' X dx = B wacTHOCTH, I dx =
S
X
4°, J'axdx = B yactHOCTH, Iexdx =
5°. jcosxdx:
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6°.
7.
8°.

9"

10°.

J'sinxdx:

J‘ dx _
co<? X

dx _
Isinzx -

J- dx _
a2+ x2
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7.40ueHoYHbIE CPeCTBA Vsl MPOBeAEeHHs MPOMEKYTOUHOMH aTTecTAlluN

HpOMC)KYTO‘{Ha}I arrecrauusa

. JInunsble ITpumepsl
®opmMma [IpakTrueckuit
aTTeCTALIN 3HaHuA YMenus ONbIT (BNAzCTH) KauecTBa OLICHOYHBIX
CTYyJICHTa CpEJICTB
Huddepen | Kontpons Onenka Onenka Onenka KonTponbHas
LUPOBAHHBI | 3HAHUS YMEHHS peuiaTh | HaBBIKOB crocobHocTu | padota
i 3auer (B | OCHOBHBIX TUTIOBBIC JIOTUYECKOTO TPaMOTHO H | NMPUJIATaeTCs
BUJIE onpejeneHul, | 3agauu B | MBIIIJICHUS] TPHU | YETKO
KOHTPOJbH | TEOpEM, o0nactu pelleHny 3ajJay | u3ararb
oii paboThl) | hopmyi, npodeccuonans | B obnactu | Matepuan B
MpaBWwJI U Tp. | HOM npodeccuoHanp | TUCbMEHHOM
B MaTeMaTHKe | ACSITEIbHOCTH. | HOH BUJIE
OrneHKa NEITEIbHOCTHU
YMEHHUS
MOHUMATh u
YMETh
MPUMEHITh Ha
MIPAKTUKE
TEOPETUUECKUI
MaTepuan
DK3aMeH Kontposnb I'pamoTHO Ouenka Bonpocet u
3HAHUS u3nararhb CIIOCOOHOCTH | OHMIIETHI
OCHOBHBIX TEOPETUUECKUI rPaMOTHO | | MPUJIATAIOTCS
ONpeAeIeHuM, | MaTepual u YEeTKO
TEOpeM, yMEJ0 U3JIarath Xoj
dbopmy, MPUMEHSITh €T0 pelieHus
IpaBWwJI W Tp. | P pEUICHUH 3a1au B
B MaTEMaTHKE | MPAKTHYECKUX obnactu
3ama4 npodeccruona
JIbHOU
NEeSTEIIbHOCT
u
apryMeHTHpPO
BaTh
pe3yNbTaThI

7.4.11IpumMepHBbIe BONPOCHI VISl IPOBEACHUS MPOMEKYTOYHON aTTeCTALNH:

1. Ilenpie u parmuoHanbHBIE 4YHcna. JlelcTBUTENbHBIE 4ucia. AOCONIOTHAsS U
OTHOCHUTEJIbHAS OTPEIIHOCTH.

2. KopHu u crenenu, ux cBOMCTBA.

3. Jlorapudm: onpenenenue u cpoiicTBa. Buasl morapudmos. [IpaBuina necTBuit
¢ norapudmamu.

4. Jlorapudmuueckue ypaBHeHUs 1 HepaBeHCTBA. CIIOCOOBI peIIeHuUs .

S. [TokazaTenpHBIC ypaBHEHUS U HepaBeHCTBA. CIIOCOOBI pelIeHus.
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6. Pannannas mepa yria. COOTHOIIEHHS MEXY TPaayCHON U pPalMaHHON MepamMu
yria. CUHyC, KOCUHYC, TAaHI'€HC, KOTAHT€HC 4Mcia. TpUroHOMETpu4ecKue (PyHKIUU
YKCJIOBOIO apTyYMEHTA, 3HAKU UX 3HAYCHHM.

7. OcHOBHbIE TPUTOHOMETpUYECKHUE TOXKAEeCTBA. PopMyibl npuBeaeHUs. CUHYC U
KOCHHYC JIBOWHOTO yTIJIa.

8. IIpocrenmue TPUTOHOMETPUYECKUE ypaBHEHUS. Pemenune
TPUTOHOMETPUUYECKUX YPaBHEHHM

9. O@yukumu. CnocoOwsl 3amanus ¢ynkuuu. CpoiictBa ¢yHkiuil. CroxHas
byHKIHUA.

10. Crenennas GyHKIUA: ONpeeeHrne, CBOUCTBA U IpaduKu

11. Tloka3arenbHas QPyHKIUS: ONpeieIeHUe, CBOMCTBA U rpaduKu

12. Jlorapudmuueckast QyHKIMS: ONpeaeiIeHne, CBOMCTBA U rpaduKH.

13. Cunyc, KOCUHYC, HX CBOMCTBA U rpaduKH.

14. TaunreHc, KOTaHT€HC, MX CBOMCTBA U IrpadUKH.

15. TIIpeoOpazoBanuss  rtpaduxoB. IlapamrensHbIii  TEpEeHOC,  CUMMETPHS
OTHOCUTEIILHO OCEW KOOPJIMHAT U Hayayia KOOPJAUHAT, PACTsHKEHHUE U CKaTHhe.

16. [IIpousBoaHas: onpeaeneHue, reOMeTPUIECKU U (PU3NYECKUI CMBICI.

17. TlpaBuna u hopmyinsl quddepentiupoBanus GyHKITUH.

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

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

20. HauOonbIiee 1 HauMeHbIIIee 3HaUCHHS (YHKIIMU HA TTPOMEKYTKE.

21. O6mias cxema rnoctpoeHus rpadukoB HYHKIIUN C TOMOIIBIO MPOU3BOIHOM.

22. [IlepBooOpa3nas: ompeneneHue. HeonpeneneHHblid UHTETpall: ONpeAelieHue U
CBOMCTBA.

23. @opmynsl uHTEerpupoBaHus. CrnocoObl BBIYUCICHUS HEOIPENEICHHOTO
UHTErpaa.

24. OmnpeneneHHbII UHTETPAJ: ONpeaeIeHIe, TEOMETPUUECKUN CMBICT U CBOWCTBA.
25. KpuBonuHelHass Tpamneuus: MOHATHE, CIOCOObl BBIYUCICHUS IUIOIMIAIUA C
MOMOIIIBIO OIPEEIIEHHOI0 HHTErpaia.

26. OcHOBHBIE MMOHSITHSI KOMOMHATOPUKH.

27. CoObrtus. Knaccuueckoe ompeeneHue BEPOSTHOCTU. TeopeMbl CIOXKEHUs U
YMHOKEHHUS BEPOSITHOCTEM.

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

29. [louarue npsIMOYroJibHOM NE€KapTOBOM CUCTEMbl KOOPAMHAT HA MJIOCKOCTH U B
npoctpaHcTBe. [IpaBuia neiicTBuil Hal BEKTOpaMHU, 3aIaHHBIMUA KOOPJIMHATAMH.
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30. OcHOBHbBIE TOHATHUS CTEPEOMETPUU. AKCHUOMBI CTEPEOMETPUN U CIIEJCTBUS U3
HUX.

31. B3saumHOe pacnosioKeHUe MPSAMBIX, NPSAMON U IIOCKOCTH, IBYX IUIOCKOCTEH B
npoctpaHcTBe. OCHOBHBIE TEOPEMBI O APAJIIEIIBHOCTH IIPSIMOM U INIOCKOCTH.

32. Ilonatne yrma Mexay  CKpEUIMBAIOMIMMHCS  OpsAMbIMU.  [IpusHak
[IapajuIeIbBHOCTH IBYX INIOCKOCTEN, CBOMCTBA MTapaJUIEIIbHBIX IIJIOCKOCTEH.

33. IlepneHaukynapHOCTb MNPSAMOM M TUIOCKOCTH. 3aBUCHUMOCTb  MEXKIY
[1apaJUIENIbBHOCTBIO U MEPIIEHANKYIISIPHOCTBIO MPSMBIX U INIOCKOCTEH.

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

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

36. [IlonsTus nABYrpaHHOrO yrja, JUHEHHOrO yria, yria MEXIy IUIOCKOCTSIMH.
OCHOBHBIE TEOPEMBI.

37. llepneHAUKYISAPHOCTH ABYX IMJIOCKOCTEH.

38. Mmnororpannuk. [loBepxHOCTh MHOTOTpaHHUKA. [[paBUIbHBIE MHOTOTPAHHHUKH.
39. Ilpusma: onpenenenue u Bupl. CeueHue B IpU3Max.

40. Ilapamnenenunen. Ceuenue B napaienenuneae. OCHOBHbIE TEOPEMBI.

41. Ilupamupa: onpeanenenue. [IpaBunbHas nupamuia.

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

43. Illap u cepa: onpeneneHne U CBOMCTBA.

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

7.4.2 . 1lpumepHble 3a1a4M JJIs1 MPOBeIeHUSI IPOMEKYTOUHOI aTTeCTAlMU

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

2x+1>4x—7.
Pemmure cucremy ypaBHEHMHM C NOMOUIBIO OINPEACIUTENEH CUCTEMBI:
5x + 3y + 3z =48,
2x + 6y — 3z = 18,
8x — 3y + 2z =21.

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

sin? (E)+tg3 (E)—Z cosZ
4 3 4

1.
2.  Pemure cucreMy HEpaBeHCTB: {
3.

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

Z1+z
JI1sl 3aJaHHBIXZ,, Z, Z3, Z4 BBIYUCINTH BBIPAKEHUE —=, €CIIH
23724

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

Bapuant Neo 2

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

2x—y—2z =0,

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

2 2

0) 5¥*1 —3.5%2 =122,

5.
6.

7.

3ctgg+tg§-(tg;—t+sing)-

Brrancnure: —7
2—COoSTT—2 sm;

Brruucnure 3HavYeHHE OCTANBHBIX TPUTOHOMETPUYECKUX (PYHKIUH yria o,

V3 3w
ecmi cos @ = —u— < a < 2.
Z1—Z
JI1s 3aJaHHBIXZ,, Z, Z3, Z4 BBIYUCINTH BBIPAKEHUE ——=, €CIIH
2372y

Zl=_3_i,Z2 =2_2i,Z3:3+2i,Z4:5.

7.4.2.

7.4.311puMepHble 3aJaHUs VIS TIOATOTOBKHU K IK3aMeHY

o krobdE

Hoctpouts rpaduk pyHkimu y=3" -2
[Toctpouts rpadux pynkuuu y = 3 + sin 2x.

Haiigure obnacts onpenenenns pynkuuu y = log,(8 —x), y=+vx+ 1.
HccnenyiitTe QpyHKIMIO HA YETHOCTh Y = X2 COS X.

Hatitu f'(1),ecim f(x) = i +4e"

2 X
Haiitu npoussoanyto ¢pyukiuu f(x) = X2 +inx+S
X

3 2
Haiinute makcumym QyHKITUN Yy = X3 + X2 - 2X - 2;

Haiitu Touku nepern6a GpyHkuuu y = 1 2x

[P
Haiitn HEonpeneIeHHbI HHTETPA: ( + - Sde
cosx 6
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10. Haiitu HeonpeeeHHbINA HHTETPAT: j();'l}dx
X

3
11. BblyncauTh onpeneneHHbIi HHTerpat: j (3x* + Xdx
2

12. Bwrauciuth mwionanb GUTypsl, OrpAaHHYESHHON JTUHUAMH Y = X*,y =2 - X

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

14. CkonbkuMu crnoco0amMu U3 25 YYEHUKOB Kjlacca MOXKHO BbIOpath 4 s

y4acTusl B MPa3AHUYHOM KOHLIEPTE?
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7.4.AllpuMepHble OUJIeThI 1JIs1 IPOBEACHUS IK3aMeHA

1920

MUHUCTEPCTBO OBPA30OBAHUA U HAYKU P®
®denepalibHOE rOCYIapCTBEHHOE OI0JKETHOE 00Pa30BaTEIbHOE YUPEKIEHUE BBICIIETO
o0OpazoBaHUs
«Ky0aHcKuii rocy1apcTBeHHbI YHUBEPCUTET»
(®T'BOY BO KyoI'Y)
HNHceTuTyT cpeaHero npodeccuoHaIbLHOIro 00pa3oBaHus

BUJIET Ne 1

1. Lenblie u paurioHanbHble yncia. [elicTBuTenbHbIe yncaa. AOCOMIOTHAS U
OTHOCHUTEJIbHAS TIOTPEITHOCTH.

2. [TpsimoyronbHas (IekapToBa) cucTeMa KOOpAUWHAT B pocTpaHncTBe. Dopmyia
PACCTOSIHUSI MKy IBYMSI TOUKaMH. Y paBHEHUE CHEPHI.

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

41O CMY MonaacTCs BLIy‘ICHHLIﬁ OuJIeT.

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

1920

MUHUCTEPCTBO OBPA30OBAHUA U HAYKHU P®
@DenepalibHOE rOCYIapCTBEHHOE OI0JKETHOE 00Pa30BaTEIbHOE YUPEKIEHUE BHICIIETO
o0OpazoBaHus
«Ky0aHcKuii rocy1apCcTBeHHbI YHUBEPCUTET»
(®T'BOY BO KyoI'Y)
NucTutyT cpeanero npogeccuoHaAJIbHOT0 00pa30BaHUA

BUJIET Ne 2

1. CreneHu ¢ pallMOHAIbHBIMUA TOKA3aTEISIMU: ONPEJEIIEHUE U CBOMCTBA.
2. BekTopsl B IPOCTPAHCTBE: ONIPEACIICHUE U NEUCTBUS HAJl HUMH.
3. CKOJBKUMH CIIOCOOaMH MO>KHO M3TOTOBUTH TPEXIBETHBIN (piar ¢ TOpU30HTAIbHBIMA

IIojiocaMu, €CJIM UMCCTCA MaTCprall 7 Pa3JINIHBIX HBCTOB?

[Tpencenarenb npeaMeTHOU (IIMKIIOBOM) KOMHCCHU H.I'. Turos

57



8.OBYYEHHUE CTYAEHTOB-UHBAJIMJIOB U CTYAEHTOB C OTPAHUYEHHbBIMU
BO3MOXHOCTAMM 310POBbS

[Topsnok oOydeHNs MHBAIMIOB U CTYJICHTOB C OTPAaHUYCHHBIMH BO3MOKHOCTSIMU OTIpE/EIICH
«[Tonoxxennem KyOI'Y 00 oOyueHMHM CTyJEHTOB-MHBAJIHIOB M CTYACHTOB C OTPAHUYCHHBIMU
BO3MOKHOCTSIMU 37I0POBBSI».

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

9. TOINIOJIHUTEJIBHOE OBECIIEYEHHUE JUCIIUITJINHbBI

He npenycmotpeHo.
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JACT

U3MEHEHHWH paboueill yueOHON nporpaMMBI 1O TUCIUTUIMHE
ITA.01 Maremaruka: anrebpa 1 Hayajia MaTeMaTHYeCKOTO aHaIM3a, TeOMETPHUS

JlonoNIHeHKs ¥ M3MEHEHHs, BHOCHMBIE B pabo4yto IpOrpaMMy IMCLHUIIIMHE]

OcHoBaHus Paznen PIT/I, B
BHECEHHUS KOTOPBIA C - .
. 0, K

JONOJTHEHHUI 1 BHOCSTCS ACPXKaHUE BHOCUMBIX NOMOJHEHHUH, UBMECHCHHU

W3MEHEHU I HU3MEHEHUs

[Ipennoxenue

paboTtonares
1. bammaxoB, Mapk MiBaHoBnu. Maremartuka: anrebpa 1 Hauana
MareMaTH4eckoro aHajiusa, reomerpus [ Tekct] : yueOHUMK a1st
MCIOJIB30BaHuUs B yueOHOM mpoLecce 00pa3oBaTesIbHbIX yUPEHACHH
CIIO Ha 6a3e ocHOBHOTO 0611ero 00pa3oBaHus C MOAYUYEHUEM CPEAHETO
obwero obpasopanus / M. U. bammakos. - 4-e u3n., crep. - Mocksa :
Axanemus, 2017. - 253 c. : un. - (ITpodeccuonansHoe oGpa3oBaHue.

[Ipeanoxenue OO01weobpazoBarenbHbie AUCUUIIIMHBI). - ISBN 978-5-44

COCTaBUTEJIS 2. baumaxoB, Mapk MiBaHoBuu. Maremaruka: anrebpa 1 Hauana

MpOrpaMMsl MareMaTHYeCKOro aHanusa, reometpus [Tekcr] : 3anaunuk : yueOHoe
nocoGue A5 UCTIONb30BaHUs B y4eOHOM Mnpoliecce 00pa3oBaTebHbIX
yupexxaenuid CI1O Ha 6a3e ocHOBHOro 0611ero o6pa3oBaHus ¢
noJiyyeHueM cpeanero obuero obpazosanus / M. U. Bauumakos. - 4-e
u3L., crep. - Mockaa : Akagemus, 2017. - 414 c. - ([IpodeccronanbHoe
obpasoBanue. O61eobpa3oBarenbHble JMCUUIUIMHBI). - ISBN 978-5-
4468-5127-0 68-5988-7

Apyrue

OCHOBaHHs

CocraBuTenb: npernoaaBaTelib ‘ez Kayanosa U.A.

NOJAIHUCh DOUO

YTBepmeHa Ha 3acCcIaHuu HpeI[MeTHO-IlI/IKHOBOﬁ KOMHCCHUHU

«Mamemamuxu,

ungpopmamuxu u HKT, cneyuanvnocmu Ilpocpammupoearue 6 KOMNbIOMEPHbIX

cucmemaxy mpotokon Ne 7= ot « Zf» ccafpec 204/T.
[Ipeacenaresb NpeAMETHO-MKIOBOH KOMMCCHM:
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Hupexrop UHCIIO a¥ T.I1. Xnonosa
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II1.01 MaremaTuka: ajredpa u Ha4aJIa MAaTEMATHYECKOI0 AHAJIU3a, TeOMeTPUs
s cneurajabHocT 43.02.01 Opranu3anust 00CayKUBAHKMS B 001IECTBEHHOM NMUTAHUU

PaGouwas mnporpamma ydeOno#l mucrmrumaner [1J[.01 Maremarnka: anreOpa W Hadvana
MaTeMaTHYECKOTO aHaju3a, TeOMETpHs pa3paboTaHa i CTYIEHTOB CIIEHHAIBHOCTH CPEIHETro
npodeccronansHoro obpasosanust (manmee CIIO) 43.02.01 Opranuzanuss 00CITy)XUBaHUS B
OOLIECTBEHHOM IHWTAaHUU HA OCHOBE IPHMEPHON IPOrpaMMbl 00IIe00pa3oBaTENbHON yueOHON
JUCHUIUIMHBL «MaTtematuka: anrebpa ¥ Hadaja MaTeMaTHYeCKOro aHaln3a; TeoOMEeTpHs s
podeCCUOHATBHBIX 00pa3zoBaTebHbIX OpraHu3alni, pPEKOMEH/IOBAaHHOU denepaabHbIM
rOCyJIapCTBEHHBIM aBTOHOMHBIM yupekaeHueMm «denepanbHblii MHCTUTYT pPa3BUTHS 00pa3oBaHUS)
(OPIr'AY «®H1POy») B kauecTBE MPUMEPHOU MPOTPaMMBbI JUIS peal3alluid OCHOBHOM TPOdeCCHOHATLHOM
oOpasoBatenbHOM nporpammsel CITO Ha 6a3e 0oCHOBHOTO 00111ero 00pa30BaHus € MOJyYSCHUEM CPEIHErO
oOmero obpazoBanus. IIporokon Ne3 ot 21 urons 2015r. Perucrpanmonnsiit Homep peneHsuu 377 ot
23 mtons 2015r. PTAY «DUPO».

VyeOnas nucrumimna [1/1.01 Maremartuka: anreOpa ¥ Hadajga MaTeMaTHYECKOTo aHalu3a,
reoMetpust m3ydaercs B nukie OI1 o6meodpa3zoBaTenbHOM moaroroBku yaeoHoro miana OITOIT CITO B
yactu npopmibHbIx aucuumuiud [1/]. O0ydyenue nmpoBoauTcs Ha 6a3e OCHOBHOTO 00IIETO 00pa30BaHUs
U HalleJIEHO Ha II0JTy4eHUe CpeiHero oouiero oopasosanus. Paboyas nporpaMma cocTapiieHa AJIsi O4HOM

(dbopMbI 00yUCHHS.

PabGouass mporpamma y4eOHOW IHUCIMIIMHBI COCTABJICHA JIOTHYHO, CTPYKTYpa JIHCHUILITUHBI
COOTBETCTBYET MPHUHIUITY €IUHCTBA TEOPETUIECKOTO M MPAKTHUECKOTO OOYUECHHS, pa3/iesbl BbIICICHBI
JUIAKTUYECKH 1iesiecoobpasno. [locnenoBaTteabHOCTh TEM, Tpe/jlaraéMbIX K M3YyUeHHUI0, HAllpaBjeHa Ha
KaueCTBEHHOE YCBOCHHE y4eOHOTo MaTepuasa. Buibl caMOCTOSATENBHBIX PadOT MO3BOJIIOT 0000IINUTE U
yrayOuTh W3y4aeMblii MaTepuai W HalpaBlieHbl HA 3aKpPEIUICHWE YMEHHS TIOWCKAa, HAKOIUICHUS W
00paboTKu nHOpMAIIHH.

Cucrema 3HaHUM W YMEHUH, 3aJ0KEHHas B COJEP)KAHUHU, CIIOCOOCTBYET NPHOOPETEHUIO
MPaKTHYECKOTO OMbITa M COOTBETCTBYET TpeOOBAaHUSM K pe3yjibTaTaM OCBOeHMs Npeamera. [lacrmopt
porpaMMbl 0OOCHOBaHHO M TOJIHO OTPa)KaeT CoJep)KaHUE JAUCUUIUIMHBL, €€ POJIb U MECTO B IOATOTOBKE
CHENUAINCTA CPEJHErO 3BE€HA, PACKPBIBACT LIENHN U 33/1a4K yueOHOW AucUUITUHbL. OnpeaeneHbl TpeOoBaHus
K YMEHHSIM U 3HAHUSIM CTYJCHTOB.

IIporpamma paccuntana Ha 354 yaca. TemMaTHUECKUH IJIaH U COJEPKAHUE yUEOHOW JUCIIMILTUHBI
PacKpbIBaeT IOCJIEIOBATEILHOCTh MPOXOXKAEHUS TEeM, COOTBETCTBYET TEMAaTHYECKOMY IUIaHy U
pacrpeneneHuio 4yacoB. B mporpamme ompeneneHsl (gopma mNpoBeNeHHS, LENH, 33a4d  y4eOHOM
JUCLHUIUIMHBI, IPEJCTABICHBI 00s13aTeIbHbIe (POPMBI OTYETHOCTH. Pean30BaHbl AUJAKTHYECKUE TIPHHLIUIIBI

O6y"ICHI/I$IZ HCJIOCTHOCTb, CTPYKTYPHOCTb; OTpPAXCHA B3aUMOCBA3b MCKAY OTACIbHBIMU 3JJICMCHTAMU
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CTPYKTYpHL. M3ydeHWe MaHHOW MMCHUIUIMHBI CIIOCOOCTBYET A(P(EKTHBHOW M KA4eCTBEHHOW IOITOTOBKE
ctyaentoB. llepeyeHb pekOMEHIyeMOW OCHOBHOM W JONOJIHUTENBLHOW JHMTEpaTypbl BKIIOYaeT oOIe-
JOCTYIHBIE MCTOYHUKH, M3JIAaHHbIC B TOcieaHee Bpems (He mosnHee 5 jer). Ilepeuncnennsie MuTepHeT-
pecypchl akTyalbHbBI U JOCTOBEPHBI.

Pazpaborannasi mporpamma yueOHoW mucrmmuiuHbl [1J.01 Martemaruka: anreOpa u Havana
MaTeMaTHYECKOr0 aHalln3a, I'eOMETpPHUsS MOXKET OBITh PEKOMEHJOBaHA JJisi MCIOJNb30BaHHS B Y4eOHOM
nporiecce Mpu MOATr0oTOBKe Mo cnenuanbHoctd  43.02.01 Opranuzanms oOCITyKUBaHHS B OOLIECTBEHHOM

NUTaHWH.

JloneHT Kadeapo

HH()OPMAITHOHHBIX )
. “Mna
00paszoBaTeILHBIX TEXHOIOTHI L / 3acsaaxo
(bakymnpTeTa MaTEMaTHKHU Onsra BnagumupoBHa

koMmnbroTepHbIX HayK OI' BOY BO

«KyOI'Y», k.11.H., TOIIEHT
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Peuensus
Ha pabouy1o nporpamMmy y4eOHOH IMCHUILTHHDI
II1.01 MatemaTuka: ajnrefpa u HaYaIa MATEMATHYECKOTO AHAJIM34, FeOMeTPHUs
Ans cnennanbHocT 43.02.01 Opranusauus 06¢/y)KUBaHUS B 0OLIECTBEHHOM
MUTaHUH

Pabouass nporpamma yueGHoi aucumnauubl 11,01 Maremartuka: anreOpa u
Hadala  MaTeMaTH4YeCKOrO  aHanu3a, reOMETpHs pa3paboTaHa A  CTYAEHTOB
CHELMaIbHOCTH CpeHero npodeccronanbHoro obpasosanus (manee CI10) 43.02.01
Opranunsauus o6ciyKHBaHHA B OOLIECTBEHHOM MHTAHHH Ha OCHOBE MPUMEPHO#
nporpammbl 00weoOpa3oBaTe bHON yueGHOMH AUCUMIINHB «MaTemaTtuka: anreOpa u
Hauaga — MaTeMaTH4eCKOro  aHaiW3a;  reoMeTpus» A NpodeccHOHANbHBIX
00pa3oBaTe/IbHbIX OpraHM3aUMi, peKoMeHI0BaHHOMN DenepanbHBIM rOCYIaPCTBEHHBIM
ABTOHOMHBIM yupexaeH1em «DeaepanbHblii HHCTUTYT pa3BuTHs obpasosanmsy (OLAY
«PUPO») B KauecTBe NpPUMEPHOI Nporpammbl A/ peaju3aldi  OCHOBHOM
npodeccHonanbHol obpasosatenbHoit nporpammbl CITO Ha Gasze OCHOBHOMO oluero
00pa3oBaHus ¢ NOMyYeHHEM CpeaHero o6iIero 06pasoBaHms. [Tporokon Ne3 ot 21 mrons
2015r. PeructpaunonHslit Homep peuensuu 377 ot 23 mions 20151, ®CAY «OUPOy.

YuebHas ancumnauna I1J1.01 Martemaruka: anreGpa u Hauana MaTemMaTHUeCKOro
aHanusa, reometpusa usydaercs B uukiae OIl obuweobpazoBaTenbHON MOArOTOBKM
yuebHoro nnana OIIOIT CITO B wacTv npodUAbHBIX AHCLMMIMH [11. Obyuenue
MPOBOAMTCS Ha 0a3e OCHOBHOrO 06Liero o6pa3oBaHMs M HALENEHO Ha nojyueHue
cpearero obwero oOpasoBanus. PaGouas nporpamma cocrasieHa A OYHOM hopmbl
o0yueHus.

PaGouas nporpamma yueGHON AMCUMMIMHBI COCTaBIEHA JOPMUYHO, CTPYKTypa
AMCLMTIMHBL COOTBETCTBYET MMPHUHLMIY €1MHCTBA TEOPETHYECKOrO M MPaKTHYECKOro
O6y‘-leHl/l$l, pas3aejibl BbIJACJIEHbI AWAAKTHYECKHU uenecoo6pa3Ho. nOCJ’ICﬂOBaTCJ'leOCTb
TEM, MpEeAslaraemMbiX K M3YYEHHMIO, HAMPAB/CHA HA KAYECTBEHHOE YCBOEHHE Y4eGHOro
martepuana. Buabl camocTositenbHbIX paGoT MO3BOMSOT  0GOGWMTL M yriyouThb
H3y4yaeMbli MaTtepua W HanpaBieHbl Ha 3aKperyieHHe YMEHMs MOWCKA, HAKOTICHHS W
o6paboTku MHpopMaLmH.

Cuctema 3HaHMH W yMEHWH, 3a10KeHHAas B COLEPIKAHMH, crnocoberByer
NPHOOPETEHHIO MPAKTHYECKOTO OMbITA M COOTBETCTBYET TPeGOBAHMSM K pesybTaTtam
0CBOCHMs npeameTa. [lacnopt nporpamMmbl 060CHOBAHHO M MOHO OTPaKaAET CoaepKaHHe
AMCLIMIINHEL, €€ POJIb W MECTO B MOArOTOBKE CNELMANNCTA CPEAHEro 3BEHA, PacKpbIBaeT
LUeU M 3a1auu y4eOHOH ancumnaunnel. Onpenesnenbl TpeGOBAHUA K YMEHHMSAM M 3HAHMAM
CTYEHTOB.

[Iporpamma paccurraHa na 234 uaca. TemaTuueckuii nnaH u coaepkaHue
Y4eOHOWH  NMCLMIUIMHBI  PAacKpbIBAET  MOC/IEA0BATENLHOCTD MPOXOXKACHHUSI  TeM,
COOTBETCTBYET TEMATHYECKOMY TMIaHy W pachpeieNieHHio 4acoB. B nporpamme
onpejenieHbl Gopma MpoBeAeHHs, LeH, 3a1a4i yueGHO AMCLMIIMHBI, NPeaCTaBICHDI
obs3areibHble GOPMbI OTHETHOCTH. Peann3oBaHbl AuaakTHUECKHE MPUHLIKIBI 00yUeHUs:
UCJIOCTHOCTb, CTPYKTYPHOCTB; OTPAKEHa B3aMMOCBSI3b MEXK/Y OTAE/NbHBIMH 3J€MEHTAMH
CTPYKTYpbl.

Msydenne nannol aucumninHbl cnoco6eTByeT 3hMEKTHBHON M KauecTBEHHOI
MOArOTOBKE CTYAEHTOB.

[TepeueHs pexomenayeMo OCHOBHOI W AONONHUTEIBHOT JIUTEPATYpPbl BKIKOYAET
OOLIEOCTYMHbIE MCTOUHMKM, W3laHHbIe B rOCienHee Bpems (He nosaHee S jer).
[Mepeuncnernbie MHTepHET-pecypebl akTyaibHbl M 10CTOBEPHDI.
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Paspaborannas nporpamma yueOHo# aucuunaunubl [171.01 Maremaruka: anre6pa
M Hayaja MaTeMaTHUYECKOro aHajiu3a, reoMeTpus MOXKET ObiTb PEeKOMEHA0BaHa Jis
MCIIOBb30BaHMs B y4yeOHOM Mpolecce NMpu MOoAroToBKe no cneuuanbHoctn  43.02.01
Opranuzauus 00cy)KUBaHUS B 00LIECTBEHHOM IMUTAHHH.

YuuTesib MaTEMAaTHKK BbICLUEH KaTeropuu
MBOY «COL Ne2 um. X.A. Bepetaps»,
r. Aabireick
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