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1.MMACIIOPT PABOYEM MPOI'PAMMBbI YUYEBHOM JUCHUILIAHBI

1.1.O6sacTh NpUMEHEHUS] TIPOTPAMMBI

PabGouast mnporpamma auciurumHbl «MaTemaTuka: anreOpa ¥ Hadana
MaTEMaTHYECKOI0  aHaju3a, TIeOMETpHs»  paspaboTaHa Ui CTYICHTOB
CHEIHAILHOCTH CpeaHero npodeccruonaibHoro odpasosanus (mamee CI10) 09.02.03
[TporpaMMupoBaHre B KOMITBIOTEPHBIX CUCTEMaX Ha OCHOBE IMMPUMEPHOM MPOTpaMMbl
o01eo0pazoBaTeibHON yueOHON AMCHUIIIMHBI «MaTeMaTtuka: anrebpa M Hauaja
MaTEMaTH4YECKOT0 aHajin3a, FTEOMETPUS» ISl TIPO(EeCCHOHATBHBIX 00pa30BaTeIIbHBIX
OpraHM3aIii, peKoMeHIoBaHHOW DenepanbHBIM TOCYIAPCTBEHHBIM aBTOHOMHBIM
yupexkaennemM «DeaepanbHblii HHCTUTYT pa3BUTHs 00pazoBanus» (PI'AY «DHPO»)
B KaueCTBE MPUMEPHON MPOTPaMMBI JIJIsl peasiu3aIlii OCHOBHOHN MpodecCcCrHoHaIbHOM
obpazoBarensHoit mporpammbl CIIO Ha 06a3e OCHOBHOTO 00IIero OOpa30BaHUS C
MOJIy4eHHEM cpefaHero oomero obpazoBanus. [Iporokon Ne3 ot 21 wmions 201%.
Peructpanmonnsiii Homep peuensuu 377 ot 23 utonsa 2015. ®I'AY «DUPO» ¢
yuetom [IpumepHOil OCHOBHOHM 00pa30BaTeIbHONW MHPOTPAMMBI CPEIHEro OOIIETo
oOpaszoBanmsi, OI00peHHON pemeHneM ¢eaepaTbHOTO  YIeOHO-METOMIECKOTO
00BbeAMHEHHUS 110 001eMy 00pa3oBaHuio (mpoTokoi ot 28 uions 2016r. Ne2/163).

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

VYyebnas aucrurummaa «Maremartnka: anreOpa W Hadajga MaTEMaTHYECKOTO
aHanM3a, TEOMETPUS» H3y4daeTCs B IHKJIE O0O0Ieo0pa3oBaTebHBIX AUCITUIUINH,
dbopmupyemMbIX U3 00s3aTeIbHbIX NMpeaMeTHbIx obsactert ®I'OC cpennero oOiero
obpazoBanus, s crneruaibHocTd 09.02.03[IporpammupoBaHre B KOMIBIOTEPHBIX
cucremax. Waydyenume aucummummael [1J[.01 Marematuka: anreOpa u Hauana
MaTEMaTUYECKOro aHalii3a, T€OMETpUsi HEOOXOIUMO Jii OCBOCHHUS TOCIEAYIOIIeH
mucrmmnasl EH.01 DneMeHTsI BBICIIE MATEMAaTHKH.

1.3.1lesu 1 3aga4n y4eOHOI JTMCHUILIMHBI — TPEOOBAHMSA K pPe3yIbTaTaM 0CBOEHUS
AUCHMIJIMHBI

Lens aucruiuiMHbL: (GopMUpOBaAHWE MPEACTABICHUN O MaTeMaTHKE Kak
YHUBEPCATHHOM SI3bIKE HAyKH, CPEACTBE MOJCIMPOBAHUS SIBICHUM W MPOIIECCOB,
00 UaesaX U METOIaX MaTEMATUKH.

3agaun JUCIUILINHEL.
— OBJIAJCHUE MATEMAaTUYECKUMU 3HAHUSIMU U YMEHHUSIMH, HEOOXOAUMBIMU
B TIOBCETHCBHOW OKW3HM, [JII HW3YUYEHHUS CMEKHBIX €CTECTBEHHOHAYUYHBIX
JTUCHMIUTMH Ha 0a30BOM yPOBHE W JUCIHUIUIMH MPO(ECCHOHATBHOTO IHUKIA; JJIS
noJiydeHus: oOpa3oBaHuss B  0OJacTsax, HE TPeOYWIMX  YIIyOJICHHOU
MaTEMATUYECKOH ITOATOTOBKH,



— pa3BUTHE JIOTHYECKOTO MBIIUICHHS], TPOCTPAHCTBEHHOTO BOOOpaXeHUs,
JITOPUTMUYECKON KYJIbTYPhl, KPUTUYHOCTH MBILUICHUS HAa yPOBHE, HEOOXOAMMOM
1151 Oy myed mpodhecCUOHANBHOM AeSITEIbHOCTH;

— BOCIIUTaHUE CPEACTBAMH MAaTEMATHKU KYJIbTypPbl TUYHOCTH, TOHUMAHHUSI
3HAaYUMOCTH MaTEeMaTHKHU Il HAYYHO-TEXHUYECKOTO IMpOrpecca, OTHOIICHUS K
MaTeMaTUKe, KaK K YacTH OOIIEYeIOBEYECKONW KYJIbTYypbl 4epe3 3HAaKOMCTBO C
UCTOpPUEH MaTeMAaTUKH;

— paculMpeHHe M cucTeMaTu3alus OOImMX CBEACHHM O (YHKIUSX,
U3YyYECHHE HOBBIX KJIACCOB 3JI€MEHTAPHBIX (QYHKIUH;

— paclIupeHHe M COBEpIICHCTBOBAHME MATEMaTUYEeCKOTo anmnapara,
c(OpPMHUPOBAHHOTO B OCHOBHOM IIIKOJIE;

— O3HAKOMJICHHE C 3JIeMEHTaMH JTu((PepeHIMaIbHOTO HCYUCICHUS Kak
anmapaToM HCCle0BaHus (DYHKINN, peICHUS PUKIIATHBIX 3a7a4;

— WU3YYCHHE CBOWCTB MPOCTPAHCTBEHHBIX TN, (OPMUPOBAHUE YMEHUS
IPUMEHSITh 3TU CBOMCTBA JIJIsl pEIICHHsI MPAKTUYECKUX 3a/1a4,

— pacmpeHre U yrayOJeHue NpeICTaBiIeHUM O MaTeMaTHKe Kak
3JIEMEHTE YeJIOBEYECKOU KYJIbTYPHhI, O IPUMEHEHHUH €€ B IPAKTUKE;

— COBEpILIEHCTBOBAaHME HMHTEIUICKTYaJIbHBIX W PEYEBBIX YMEHHH IyTeM
Pa3BUTHS JTOTUIECKOTO MBITIICHUS, 00OTAIICHIE MAaTEMAaTHIECKOTO SI3bIKA.

1.4TlepeyeHb IIAHUPYEMBIX Pe3yJbTATOB 00yYeHHS M0 AUCHHUIIHHE (TepevyeHb
dopMHUpyeMbIX KOMIIETEHIIHiA)

OcBoeHue cojepkaHusi y4eOHOW MMCHMIUIMHBI «MaremaTuka: anreOpa |
Havajla MaTeMaTHYeCKOr0 aHalli3a, TIeOMETpHUs» o0ecreYnBaeT JOCTHKEHUE
OOyYaIOIIMMUCS CIICTYIOMNX pe3yibmamaos.

JAUYHOCMHDBIX.

— chOpPMHPOBAHHOCTh TPEACTABICHUH O MAaTEMaTUKE KaK YHUBEPCAIHLHOM
SI3BIKE

— HAyKH, CPEICTBE MOJACIMPOBAHUS SIBICHHUH U MPOIIECCOB, UIESIX U METOIaX
MaTEMATHUKH,

— TIOHMMaHWE 3HAYMMOCTH MAaTEeMaTUKH JUIsl  HAyYHO-TEXHHUYECKOTO
nporpecca, cGOpPMUPOBAHHOCTh OTHOIIEHMs] K MaTeMaTHKe KaKk K 4YacTh
00111e4eIOBEUECKOU KYIbTYpPhl Ye€pe3 3HAKOMCTBO C UCTOPUEH Pa3BUTHS MaTEMATUKH,
DBOJIIOLIMEN MAaTEMATHUYECKUX UIEH,

— Ppa3BUTHE JIOTHUYECKOTO MBIIIJICHUS, MPOCTPAHCTBEHHOTO BOOOpaKCHMUS,
AITOPUTMUYECKON KYJIbTYPhbl, KDUTUYHOCTH MBIIIJIEHUS Ha YPOBHE, HEOOXOIMMOM
Ut Oymymiert mpoeCCUOHANTBHON NESITEIbHOCTH, JIJISl MPOJAODKCHHS 00pa30oBaHUs U
caMmo00pa30BaHus;

— pa3BUTHE JIOTUYECKOTO MBIIUICHUS, MPOCTPAHCTBEHHOTO BOOOpaKEeHMS,

aHFOPHTMHqCCKOﬁ KYJbTYPbI, KPUTUYHOCTHU MBIIIJICHHUA Ha YPOBHC, HCO6XO,Z[I/IMOM
6



Ut Oymymier mpoeCCUOHANIBHON NESITEIIbHOCTH, VISl POJAODKCHHST 00pa30oBaHUs U
camoo0pa3oBaHus;

— OBJIQJICHHE MAaTEMaTUYECKUMH 3HAHUSIMU U YMEHHUSMHU, HEOOXOIUMBIMH B
MTOBCETHEBHOM KU3HHU, I OCBOCHUSI CMEKHBIX €CTECTBEHHO-HAYYHBIX JUCIUIUIMH U
JTUCIHUIUIMH MPOQECCHOHATBHOTO IHKIIA, JIJIS MOJYYeHUS 00pa3oBaHMs B 001ACTSX,
He TpeOyroNuX yriyOJeHHOW MaTeMaTUYeCKON MOJITOTOBKH;

— TOTOBHOCTh M CHOCOOHOCTh K O0Opa3oBaHWIO, B TOM  4YHUCIE
caM000pa30BaHMUIO, HAa TPOTSHKEHWH BCEUW >KU3HU; CO3HATEIHLHOE OTHOIICHUE K
HEMPEepPhIBHOMY OOpa30BaHUIO KaK YCIOBHIO YCHENTHOM Npo(ecCHoHaIbHOH |
0OILECTBEHHOU JESITEILHOCTH,

— TOTOBHOCTb U CIIOCOOHOCTb K CaMOCTOSITEIbHOKM TBOPYECKOH U
OTBETCTBEHHOH JICSITEIIbHOCTH;

— TOTOBHOCTh K KOJUICKTUBHOH pabOTe, COTPYTHUUYECTBY CO CBEPCTHUKAMU B
00pa3oBaTenbHOM, OOIIECTBEHHO MOJIE3HOH, YIeOHO-UCCIeN0BATETLCKON, TPOCKTHON
U IPYTUX BHJAX JESTEIBHOCTH;

— OTHONIIEHHWE K TPO(PECCHOHATLHON MACSITEIBPHOCTH KaK BO3MOXHOCTH
y4acTus B pEelIeHNN  JIMYHBIX, 0OIIIeCTBEHHBIX, TOCYJapCTBEHHBIX,
oOLIeHAIIMOHAIBHBIX TPOOIIEM;

Memanpe()Memetx:

— yMEHHE CaMOCTOSTEIBHO ONPEACIISATh LENN NESTEIHOCTH U COCTABISThH
IUIaHBl  JICATENIHOCTH; CaMOCTOSITENIbHO — OCYIIECTBIIATh, KOHTPOJIUPOBATH |
KOPPEKTUPOBATh JAEATENLHOCTh; HWCIOJb30BaTh BCE BO3MOXKHBIE PECYpCHI JUIS
TOCTHIKCHUS TIOCTABJICHHBIX LIEJIEH M Pean3alliyl IUTAHOB JESITEIbHOCTH; BHIOUPATH
YCIICIIHBIE CTPATETHU B PA3IINYHBIX CUTYAIIUsX;

— YyMeHHE TPOAYKTUBHO OOWIAThCS M B3aUMOJACHCTBOBATH B IPOIECCE
COBMECTHOHW JIESITEIbHOCTH, YYUTHIBATh MO3UIMU JPYTHX YYACTHUKOB JIESTEIHHOCTH,
3¢ ¢dek- THBHO pa3pemiaTs KOHPIUKTHI;

— BJIJICHWE HaBBIKAMH I[103HABATEILHOM, YYEOHO-MUCCIIENOBATEIBCKON U
IPOCKTHOW JEATENFHOCTH, HaBBIKAMH pa3pelIeHus MPOOJIeM; CIIOCOOHOCTh |
TOTOBHOCTh K CaMOCTOSITEIbHOMY TOUCKY METOJIOB PEUICHHUs MPAKTHYECKUX 3ajad,
NPUMEHEHHIO PA3IMYHBIX METOJIOB MTO3HAHUS,

— TOTOBHOCTh M CIHOCOOHOCTb K CaMOCTOSITEIbHOW HH(OPMAIIMOHHO-
TIO3HABATEIBHOW JESTENBHOCTH, BKIIIOYAass YMEHHUE OPHEHTHPOBATHCS B PAa3JIMUHBIX
UCTOYHMKAX WH(OpMAaIuy, KPUTHYECKH OLEHUBAaTh W  HWHTEPIPETHUPOBATH
UHPOPMAIIHIO, TIOTYYaeMY0 U3 Pa3IHYHBIX HCTOUHUKOB;

— BJAJICHUE SI3BIKOBBIMU CPEICTBAMHU. yMEHHE SICHO, JIOTHYHO M TOYHO
U3JIaraTh CBOIO TOUKY 3pEHHS, HCIIOJIh30BATh aJICKBAaTHBIC SI3IKOBBIC CPEIICTBA;

— BIAQJICHUE HABBIKAMH TI03HABATEIBHOW pe(IeKCUM KaK OCO3HAHMUS
COBEPIIAEMBIX JICWCTBUM ¥ MBICIHTENBHBIX MPOIECCOB, WX pE3ylbTaTOB W
OCHOBaHWH, TPAHUI] CBOETO 3HAHWS W HE3HAHUs, HOBBIX ITO3HABATENBHBIX 3a1ad U
CPEICTB JUISA UX AOCTIKEHUS;



— IENeyCTPEeMJICHHOCTh B  MOWCKaX W TPHHATHH  pEIICHUH,
CO00pa3UTENFHOCTh U WHTYUIIHSI, PA3BUTOCTh MPOCTPAHCTBEHHBIX IPEICTABICHHH,
CHOCOOHOCTH BOCIIPHHUMATH KPACOTy U TAPMOHUIO MHPA,
npeomemHuuix:

— chOpMHPOBAHHOCTh MPEJICTABICHUH O MaTeMaTHKe KaK 4acTh MHUPOBOU
KyJBTYpbl 1 MECTE€ MaTEeMAaTHKH B COBPEMEHHOM I[MBMIIM3AINH, CIIOCO0AX OMHMCAHUs
SIBJICHUH PEaJbHOTO MUpPa HA MATEMAaTHYECKOM SI3bIKE;

— cQOpMHUPOBAHHOCTH MPEACTABICHUH O MAaTEMaTHYECKMX MOHATHIX Kak
BOXHEHUIIMX MATEMATHYECKMX MOJEIAX, IO3BOJIAIOINIMX ONHCHIBATh W HU3y4aTh
pa3Hbple MpOLECCHl M SBIEHUS, MNOHUMAHHUE BO3MOXHOCTH aKCHOMATHYECKOIO
MOCTPOEHUSI MATEMAaTUYECKUX TEOPUH,

— BJAJCHHE METOJAaMU JI0KA3aTEJbCTB M aJTOPUTMOB PELICHUS, YMEHUE UX
IIpUMeE- HATh, IPOBOJUTH TOKA3aTEIbHBIEC PACCYKICHUS B XOJ€E PEIICHUS 33/1a4,;

— BIJIQJICHHE CTAaHJAPTHBIMU [pPUEMAMHU PELIECHUS PpPALUOHANBHBIX H
UPpALMOHATBHBIX, TOKA3aTENbHbIX, CTENEHHBIX, TPUTOHOMETPUUYECKUX YPaBHEHUH U
HEPABEHCTB, UX CUCTEM,;

— HCHOJIb30BAaHUE TOTOBBIX KOMIIBIOTEPHBIX MPOTpaMM, B TOM YHUCIE I
MOKMCKA MyTH PELICHUsI U WTIOCTPALIUU PEIICHUS] YPABHEHUN U HEPABEHCTB;

— CcQOpMHUPOBAHHOCTh  MPEACTABICHUH 00  OCHOBHBIX  MOHSITHSX
MaTEMaTUYECKOr0 aHajiM3a M WX CBOMCTBAaX, BJIAJICHUE YMEHHEM XapaKTepU30BaTh
noBeZieHue (PYHKIMK, UCTIOIb30BAHKUE MOTYYEHHBIX 3HAHUU JIJIs1 OMMCAHUs U aHalu3a
peanbHbIX 3aBUCUMOCTEMN;

— BJAJCHHE OCHOBHBIMHM IMOHATUSAMH O IUIOCKUX M IPOCTPAHCTBEHHBIX
reOMETPUYECKUX (QUTYpaX, UX OCHOBHBIX CBOHCTBAX;

— cQOpMHUPOBAHHOCTh YMEHHMsI pacloO3HaBaThb I€OMETpUYEcKHe (Urypsl Ha
YepTekax, MOJENSIX U B PEaIbHOM MHUPE;

— TPUMEHEHUE M3YUYEHHBIX CBOMCTB T€OMETpUYECKUX puryp u hopmys s
pELICHHs TEOMETPUYECKUX 3a7a4 U 3a/1a4 C IPAKTUYECKUM COJICPKAHUEM;

— chOpMHUPOBAHHOCTH MPEACTABICHUN O MPOLIECCAX U SIBJICHUSIX, UMEIOLIUX
BEPOSITHOCTHBIN XapaKTep, CTAaTUCTUYECKUX 3aKOHOMEPHOCTSX B pPEAbHOM MHUDE,
OCHOBHBIX MOHSTHUSAX JIEMEHTAPHON TEOPUH BEPOSITHOCTEH,

— YMEHHMH HaxXOAUTh M OLIEHMBATh BEPOSITHOCTU HACTYIUICHHS COOBITHH B
IPOCTEUIINX MPAKTHYECKUX CUTYalMSIX U OCHOBHBIE XapPAaKTEPUCTUKH CIyYaWHBIX
BEJINYNH;

— BJIAJICHHE HaBBIKAMHU HMCIOJIb30BAHUS TOTOBBIX KOMIIBIOTEPHBIX IMPOrpaMMm
IIPU PEIICHUH 33/1a4.

2. CTPYKTYPA U COJIEP)KAHUE YYEBHOM JUCHUILIUHBI

2.1.00beM yueOHOI TMCHUIINHBI U BUABI Y4eOHOI padoThl

\ Buj yueOHoi padoThl | Konuuecmeo uacos




MaxkcumajibHast yueOHast Harpyska (Bcero) 372
Obs13aTennbHan ayIuTOpHAs yueOHas 248
Harpyska (Bcero)
B TOM YHCIIE!
3aHATHSA JIEKIIMOHHOT'O TUIIA 124
IPAKTUYECKHE 3aHSITHSI 124
CamocrosiTeJibHAasE padoTa o0yuyarinerocs 110
(Bcero)
B TOM YHCIIE!
BreaynuTopHasi camocrosiTenbHas padbora 110
KoHncynpranun 14

Ilpomesrcymounasa ammecmayus 6 ghopme:

1 cemecTp —3K3amMeH
2 ceMecTp -— dK3aMeH

N Bcero CemecTpsl
Bun yue6HOI paboThI HACOR 1 5
YyeOHasi Harpy3ka (Bcero) 372 96 276
AyauTopHble 3aHATHS (BCEro) 248 64 184
B Tom uncne:
3aHATHUS JIEKIIMOHHOI'O TUIIA 124 32 92
MPAKTHYCCKUE 3aHATHS (TPAKTUKYMBI) 124 32 92
nabopaTopHbIC 3aHIATHS -
CamocTosiTeJibHasi pa6ora (Bcero) 110 24 86
B TOM YHCIIE!
Kypcoesasa paboma - - -
Pegepam 20 8 12
Camocmosmenvuas 6HeayoumopHas paboma 6 6uoe
OOMAUWIHUX NPAKMUYECKUX 3A0aHULl, UHOUBUOYATbHBIX 90 16 74
3a0aHUll, CaAMOCMOSMENbHO20 N00Oopa U U3YHUEeHUs
OONOIHUMENILHO20 MEOPEeMU1LecKk020 Mamepuand
KoHncynpranuu 14 8 6
ITpomesxyTounast arrectanus (3x3amen/3ader/mud.3ader) SK3aME€H | IK3aMeH
OO6m1as TpyJa0EMKOCTh 372 96 276
2.2 CTpyKTYypa IMCUHUIIUHBI:
KoJsin4yecTBO ayAMTOPHBIX YaCOB Camocros-
H Teopern- | IlpakTnuec- reapuasd
anMEHOBAaHWE Pa3IelioB Beero | weckoe e padora
o0y4eHme 3aHATHS o0yuarowerocs
(uac.)




(B T.u.

KOHCYJILTAIHH)

2 3 4 5 6
BBenenue 2 2 - -
Anrebpa 36 14 22 20
VYpaBHEeHMS U HEpaBEHCTBA 40 24 16 10
OCHOBBI TPUTOHOMETPUHU 32 16 16 10
OyHKIIMH, UX CBOMCTBA U rpaduKu 18 8 10 10
Hauana matemaTuyeckoro anamuza 32 16 16 10
Kombunatopuka, cratuctuka u Teopus | 24 12 12 20
BEPOSITHOCTEH
I'eomerpus 64 32 32 30
Koncynbranuu 14
Bcero no aucrumninae 248 124 124 124
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2.3. TemaTnyeckuii njiaH U copep:KaHue Y4eOHOM JUCIIUIINHBI

HamMeHoBaHNE PasIesIoB 1 TeM Coaeprxanue yueOHOro MaTepuaJia, JabopaTopHble padoThl M NPAKTHYECKHE 3aHATHSA, O0bem | YpoBeHb
caMoCTosITeJIbHasi padoTa 00y4yaroluxcs 4YacoB | OCBOEHHs
1 2 3 4
BBenenne Copepxanne yueOHOr0 MaTepHajia
MaremaTrka: areOpa ¥ Hadaia MaTeMaTHuIecKoro aHallu3a, TeOMETPHS B HAyKe, TEXHHKE, 2 1
HKOHOMHKE, HHOOPMAIIMOHHBIX TEXHOJIOTHSIX W MPaKTHUECKON aesTensHocTH. [lenn u 3anaun
n3y4deHHs MaTeMaTuku npu ocBoeHun npodeccuii CI10 u cnennansHocteit CI1O
Paznen 1. Anredpa 56
Tema 1.1 Pa3Butne noHATHS O Coaep:xanue ydyeOHOro MaTepuaJia > 1
quciie Ilenble 1 panMoHaIbHbIE YKcia. JleHCTBUTENbHBIE YUCIA.
Conep:xanue yueOHOro MaTepuaJia 5 1
[TpubnrkeHHbIe BEIYUCICHUS.
IIpakTHYecKue 3aHATHSA:
Apudmernueckre AeHCTBHUS HAll YUCIaMH, HAXOXICHHE MPUOIKEHHBIX 3HAUCHUN BETUYUH U 2 2
MOTPENTHOCTEH BBIYMCICHUH (a0COIIOTHOM M OTHOCHTEITLHOI), CPAaBHEHHE YUCIIOBBIX BBIPAKCHUI
IIpakTHYecKue 3aHATHSA:
Apudmernueckre AeHCTBHUS HAJl YUCIaMH, HAXOXKICHHE MPUOIKEHHBIX 3HAUCHUN BETUUUH U 2 2
MOTPELTHOCTEH BBIYMCICHUH (a0COMIOTHOM 1 OTHOCHTEINTBLHOI), CPaBHEHUE YHCIIOBBIX BBIPAKCHUI
Conep:xanue ydyeOHOro MaTepuasia 5 1
KommiekcHble yncina.
Tema 1.2. KopHu, cTenenu u Copaepxanne yueOHOr0 MaTepHaJia
Jorapugmsl Kopnu u crenenn. Kopau HaTypalbHON CTENEHU U3 YHCIIA U UX CBOMCTBA. 2 1
IIpakTHYeckne 3aHATHSA:
Brluncnenne W cpaBHeHME KOpHeW. BrwimoiHeHwe pacdyeToB ¢ paaukaiaMu. Perienue 2 2
HppaMOHAIBHBIX YPAaBHEHHH.
Conep:xanue yueOHOro MaTepuaJia
CreneHn ¢ palWMOHANBHBIMH TIOKa3aTelsIMH, HX cBoiicTBa. CTemeHW C JeiCTBUTEIHHBIMHU 2 1

roka3areisiMiu. CBOMCTBA CTCIICHH C JIEMCTBUTEIBHBIM ITOKa3aTeIeM
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IIpakTHYeckne 3aHATHSA:
CpaBaenue cremneneil. [IpeoOpa3oBanuie BRIpaXXCHHM, COAEPKAIINX CTECIICHH

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

Conep:xanue y4eOHOro MaTepuaJia

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

IIpakTHYeckne 3aHATHSA:
HaxoxaeHue 3HadeHui morapudma mo mporu3BoIbHOMY OCHOBaHHIO. [lepexom 0T 0THOrO OCHOBaHHUS

K IPyTOMY.

IIpakTHYeckne 3aHATHSA:
Brluucnienue u cpaBHeHHe jorapudma

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

IIpakTHYeckne 3aHATHSA:
Pemenne norapudmMudeckux ypaBHEHUI

Coaep:xanue ydueOHOro MaTepuasia

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

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

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

CamocTrosiTeqibHast padoTa:

BBHITIOJTHEHHE JOMAITHUX 3aIaHui 1Mo pazneny 1

IIpumepHasi TeMaTHKa BHeAYAUTOPHON CaMOCTOSITeJIbHOH PaGboThI
Hanmcanue pedepatos:

HenpepsiBHbIC 1poOH

IIpuMeHeHHe CJI0KHBIX MPOLIEHTOB B pacueTax

20

Paznen 2. YpaBHenus u
HepaBeHCTBA

50

Tema 2.1 YpaBHEHHS U CHCTEMBI
ypaBHEHUI

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

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

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

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

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

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

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

Conep:xanue yueOHOro MaTepuaJia
PaBHOCHIBHOCTE ypaBHeHHﬁ, HCPAaBCHCTB, CUCTCM

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

IIpakTHYeckne 3aHATHSA:
OcHOBHBIE ITPUEMBI PEIICHHs] yPaBHEHU

IIpakTHyeckune 3aHATHS:
Pemenue cuctem ypaBHeHUI

IIpakTHYeckne 3aHATHSA:
Pemenue cucrem ypaBHeHUi

Tema 2.2 HepaBenctpa

Conep:xanue ydueOHOro MaTepuasia
PanmonanbHble, HppAMOHATBHBIC, IOKA3aTENbHBIC H TPUTOHOMETPUICCKHE HEPABEHCTBRA.
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OCHOBHEIC IMPUCMBI UX PCHICHUA

Conep:xanue yueOHOro MaTepuasia

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

IIpakTHYecKue 3aHATHSA:

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

IIpakTHYecKue 3aHATHSA:

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

Tema 3.Z I[IpeoOpa3oBanus
MpoCTeNIux
TPUTOHOMETPUUCCKUX BBIPAKCHUH

Coaep:xanue ydeOHOro MaTepuasia
[IpeoOpazoBaHue CyMMBI TPUTOHOMETPUYSCKUX (DYHKIIUH B MPOU3BEICHUE U IIPOU3BEIICHUE B CYMMY

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

IIpakTHYeckne 3aHATHSA:

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

IIpakTHYeckne 3aHATHSA:

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

Tema 3.4. TpuroHOMeTpHUECKHE
ypaBHEHHMS M HEPaBEHCTBA

Conep:xanue y4eOHOro MaTepuaJia
OOpaTHBIE TPUTOHOMETPHUYCCKUE PYHKIUU. APKCHHYC, apDKKOCHHYC, APKTAHICHC

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

Conep:xanue yueOHOro MaTepuaJia
IIpocreiiliine TPUTOHOMETPUUECKHUE YPABHEHUS

Coaep:xanue ydueOHOro MaTepuasia
[Ipocreiinme TpUroHOMETpUUYECKHE HEPABEHCTBA

IIpakTHYecKue 3aHATHSA:
IIpocreiiliine TPUrOHOMETPUYECKUE YPABHEHUSI U HEPABEHCTBA

KonTpoasnas pa6ora Ne 3 «OcHOBBI TPHTOHOMETPHH

N

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

Pasznen 4. ®ynknum, ux

CBOICTBA M TpaduKH 28
Tema 4.1 Oynkuuun. CoiicTBa Copaepxanne yueOHOr0 MaTepHaJia
yHkumit. O6paTHbIC GyHKIIHI Oynkmuu. OO61acTb OnpeAeseHUWs W MHOXKECTBO 3HAueHHH; Trpaduk (QYHKUIUH, TMOCTPOSHHE 2
rpadukoB GYHKIWH, 3aJJAaHHBIX PA3IMYHBIMHU CITOCOOAMU
IIpakTHYecKue 3aHATHSA:
[TpuMmepsl 3aBUCUMOCTEN MEXIy MEPEMEHHBIMU B pEAJIbHBIX POLIECCaX U3 CMEKHBIX JUCLUTITHH. 2
Onpenenenue Gyukuuid. [loctpoeHne u ureHue rpadukoB QyHKITHIA
Coaep:xanue ydeOHOro MaTepuasia
CaoiicTBa QyHKIMH. MOHOTOHHOCTb, YeTHOCTD, HEYETHOCTD, OTPAHMYEHHOCTD, IEPUOIUIHOCTE.
[IpomesxyTku Bo3pacTaHusl U yObIBaHUs, HAUOOJIbIIEE U HAMMEHbILIEE 3HAYCHUS], TOUKH DKCTpeMyMa. 2
I'padmaeckas naTepriperanus. [[pumepsl QyHKINOHATBHBIX 3aBUCIMOCTEH B peabHBIX MPOIIeccax
U SBJICHUX. ApudmMeTHdyeckue onepanuu Hax QyHKuusamMu. CrnoxHas QyHKIHS (KOMITO3HIIUS).
[TonsiTHE 0 HEMPEPHIBHOCTH (PYHKIMU
IIpakTHYecKue 3aHATHSA:
Uccnenopanne ¢pyukiuu. CBONCTBA TUHEHHOM, KBaAPaTHYHOH, KyCOYHO-TUHEHHON U ApOOHO-
nuHeHHOH QyHKu. HenpeprsiBHbIe 1 nepuoanyeckue GyHkuuu. CBoiicTBa U Tpaduku CHHYcA, 2
KOCHHYCa, TAHT€HCA U KOTaHTeHCa
Conep:xanue yueOHOro MaTepuaJia
Obpatnbie ¢ynkuun. Ob6nacTe ompeneneHus W obmacTe HaueHWd oOpaTHoil (yHkumu. ['paduk 2
00paTHOH (pYHKIIUH
IIpakTHYeckne 3aHATHSA:
2
OOpatHble pyHKIMU U BX Tpadukud. OOpaTHbIC TPUTOHOMETPUICCKHE (DYHKIUH
Tema 4.2. CreneHHbIe, Coaep:xanue ydeOHOro MaTepuasia
[I0Ka3aTeJIbHBIC, Omnpenenenne QyHKImMA, ux cBoicTBa W Tpaduku. IIpeoOpazoBanus rpaduxoB. [lapamienbHeii
norapupMUICCKUC 1 MIEPEHOC, CUMMETPHUS OTHOCHUTEJIBHO OCEM KOOpAMHAT M CHUMMETpPUS OTHOCHTENBHO Hayaia 2
TPUTOHOMETPHYECKUE PYHKLIHMH. KOOpJIMHAT, CUMMETPHUS OTHOCHUTEIBHO MPSMOU Y = X, pacTsDKEHHE U CXaTHE BIOJb OcCeH
OO6paTHbBIE TPUTOHOMETPUICCKUE KOOPJMHAT
dyHKIMHK IIpakTHYeckne 3aHATHSA: 2
[IpeobpazoBanue rpaduka GyHKITHH.
Koutpoannasi padora Ne 4. «DyHKIHH, HX CBOCTBA U rpaguKu» 2

16




CamocrosiTeqbHast paboTa

BBITIOJTHEHNE JOMAIITHUX 3a/IaHui 10 pazaeny 4

IIpumepHasi TeMaTHKa BHEAYAUTOPHON CaMOCTOATEHLHONH PadoThI
Hanmcanue pedepatos:

CroxeHue rapMOHHUYECKUX KoJeOaHMi

I'paduaeckoe penrenne ypaBHCHUH 1 HEPABSHCTB

10

Pasznen 5. Hauaaa
MaTeMaTHYeCKOro aHAJInu3a

42

Tema 5.1. [TociieqoBarenbHOCTH.

Conep:xanue y4eOHOro MaTepuaJia

ITocnenoBarensHocTH. CIIOCOOBI 3aaHKs M CBOMCTBA YHCJIOBBIX ITOCIEA0BAaTEILHOCTEN. [lonsamue o
npedene  nociedosameivHocmu.  Cywecmeoganue  npeoeid  MOHOMOHHOU — O2PAHUYEHHOU
Nnocne008amebHOCHU

Coaep:xanue ydueOHOro MaTepuasia
CyMMHpOBaHHE TTOCIIEIOBATEIBHOCTEH. beCKkOHEUHO yOBIBAIOIIasi TeOMETPHUECKas TPOTPECCHUs U ee
cyMMma.

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

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

Tema 5.2. [IpousBogHas

Conep:xanue y4eOHOro MaTepuaJia

[Ipoussoanas. [loustre 0 MPOU3BOAHOW (YHKIUH, €€ T'€OMETPUUYCCKHN M (DU3MUYCCKUN CMBICI.
VYpaBHeHHe KacaTenbHOW K rpaduky (ynkmuu. [Ipons3BogHbIE CYMMBI, pa3HOCTH, MPOU3BEICHHUS,
4acTHOTO. [IpOM3BOTHBIE OCHOBHBIX AJIEMEHTAPHBIX (DYHKIUN

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

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

00II[EM BHJIE

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

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

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

Conep:xanue y4eOHOro MaTepuaJia

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

Tema 5.3. [TepBooOpasHas u
UHTETPa

Coaep:xanue ydueOHOro MaTepuasia

IlepBoobOpazHas u uHTerpai. IIpuMeHeHue onpeneeHHOTo MHTErpaia [yl HaXOoXKICHUS IUIOIIAIU
KpuBoJHMHEIHOH Tpanenmu. Popmyna Herorona—Jlelibuuna

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

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

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

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

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

Kontpoasnas padora Ne 5: «Havyana MmaTeMaTH4eCKOro aHAJIH3a»

CamocrosiTeqbHast paboTa

BBINOJIHEHHE IOMAIIHUX 3aJjaHu 110 pa3zeny S

IIpumepHasi TeMaTHKa BHeaAyAUTOPHOI caMOCTOATEIbHON PadoThI
Hanwucanwue pedepara:

[Tonstne nuddepeninana u ero NPUIKESHUS

10

Pa3nen 6. KomounaTopuka,
CTATHCTHUKA U Teopusi
BEpPOSITHOCTEH

44

Tema 6.1 DieMeHTHI
KOMOWHATOPHUKH

Conep:xanue yueOHOro MaTepuaJia

OCHOBHbIC TOHSTHS KOMOMHATOPHKH. 3aJadyd Ha IOJACYET 4YKCja pa3MEINEHHUi, MepecTaHOBOK,
COUYeTaHUN
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IIpakTHYeckne 3aHATHSA:

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

Tema 6.2. DieMEeHTHI TEOPUH Coaep:xanue ydyeOHOro MaTepuasia

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

Tema 6.5 DneMeHTHI Conep:xanue ydueOHOro MaTepuasia

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

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

94

Tema 7.1 KoopamHaThl ¥ BEKTOPHI

Coaep:xanue ydueOHOro MaTepuasia

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

Tema 7.2 Ipsimbie u mockoctd B | Coaepskanue y4eGHOro MaTepuasia

NpOCTPaHCTBE Bsanmuoe pacnonoskeHue BYX NPsAMBIX B MpocTpaHcTBe. [lapaniensHOCTh MPsIMOM U IIIOCKOCTH. 2
ITapannenbHOCTh MIOCKOCTEN
IIpakTHYecKue 3aHATHSA:
[Ipru3Haky B3aMMHOTO PACHOJIOKEHHUS HPAMBIX. YTOJI MEXIy NMpsIMBIMH. B3anmHOe pacnosoxeHue 2
NPSAMBIX U TJIOCKOCTEN
Coaep:xanue ydueOHOro MaTepuasia
[epneHIUKYISAPHOCTD MPSIMOI U TIOCKOCTHU. [leprneHnnuKysp U HAKJIOHHAA. YTOI MEXIy IPSMOU U 2

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

B3aMIMHOM PaCIOJIOKEHHUH MPSIMOH M MIIOCKOCTH. Teopema o Tpex MepreHANKYIsIpax

IIpakTHYeckne 3aHATHSA:
ITpu3Haku 1 cBOMCTBA NapaJlIEIbHbBIX U MEPIEHANKYIISIPHBIX MIIOCKOCTEN

Conep:xanue ydueOHOro MaTepuasia

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

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

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

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

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

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

Tema 7.3 MHOrorpaHHUKH

Coaep:xanue ydyeOHOro MaTepuasia

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

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

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

IIpakTHYeckne 3aHATHSA:
Pa3nuanble BUABI MHOTOTrpaHHUKOB. VX M300pakeHusl.

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

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

IIpakTHYecKue 3aHATHS:
[Tnomans NOBEpXHOCTH

Tema 7.4 Tena 1 MOBEPXHOCTH
BpAICHUS

Conep:xanue y4eOHOro MaTepuaJia

Hunmuaap u koHyc. Y ceueHHbIH kKoHyc. OCHOBaHME, BEICOTA, OOKOBAs TIOBEPXHOCTh, 0Opa3yromias,
pa3BepTka. OceBbIe CEUCHHS U CEUCHMUS, apaUIeIhbHBIC OCHOBAHUIO

IIpakTHYeckne 3aHATHSA:
CeueHust ¥ pa3BepTKU MHOT'OTPAHHUKOB.

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

IIpakTHYecKue 3aHATHSA:
Ceuenns u pa3BepTKA MHOTOTPaHHUKOB.

Tema 7.5 N3mepenus B
TeOMETPHH

Copaepxanne yueOHOr0 MaTepHaJia

O0beM u ero wusMmepenue. HHrerpanpHas ¢opmyina oObema. Popmynsl oObeMa Kyoa,
OPSIMOYTOJILHOTO Tapajiiesienureia, Mpu3Mbl, nHaApa. DopMyiiel 00beMa MUpaMHIBl B KOHYCA.
DopMyJTBI TUTOIIAIN MTOBEPXHOCTEH MUINHAPA U KOHYCa

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

IIpakTHYecKue 3aHATHS:
Brruncienue momanei 1 00bEMOB

Kontpoasnas pa6ora Ne 7: «I"eomeTpusi»

CamocrosiTeqbHast paboTa

BBITIOJIHEHHE IOMAITHUX 33aJaHui 1o paszaerny 7

IIpumepHasi TeMaTHKa BHeayAUTOPHOI caMOCTOATEIbHON PadoThI
Hanmucanwue pedepara:

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

Konnyeckue ceueHus M UX IPUMEHEHHUE B TEXHUKE

30

KouncyabTanumn

14

Bcero mo pucuumiinge

372
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J11s XapaKTepUCTUKU YPOBHSI OCBOCHHSI y4eOHOT0 MaTepHalia UCIOIb3YIOTCS ClIeAyolne 0003HAUCHHUS:

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

2. —penpoayKTHBHBIH (BBITIOIHEHHE JACATSIBHOCTH 10 00pa3ily, HHCTPYKIIMU HJIH 0] PYKOBOJICTBOM)

3. —poaAyKTHBHBIH (MITAHUPOBAHUE U CAMOCTOSITEILHOE BBITOJHEHHE JACIATEIBHOCTH, PEIICHUE TPOOIEMHBIX 3a/1a4)
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2.4.ConepxaHue pa3esioB AUCHUILINHBI

2.4.1.3au9TH JEeKIUOHHOr0 THIIA

No
pas
Jiel
a

Hanmenosanue
paszena

ConepixaHue pas3ziena

dopma
TEKYILEro
KOHTPOJIS

1

2

3

4

Bsenenue

Maremarnka: anredpa ¥ Hadaia MaTeMaTHIEeCKOTO
aHaJM3a, FTeOMETPUS B HAyKe, TEXHUKE, IKOHOMHUKE,
WH()OPMAITMOHHBIX TEXHOJOTUSIX U TPAKTUUECKON
nesiTebHOCTH. Llenu v 3a1aun u3ydeHnss MaTeMaTHKH TIPU
ocsoernu npodeccurt CI10O u cienmansroctert CII10.

v

Anrebpa

[emnple 1 parmoHaNbHBIC YKCA. J|eHCTBUTENBHBIC YHCITA.
[Tpubnuxennpie BeaucieHus. KoMIUIeKCHBIE Ynca.
Kopnu u crenenu. Kopau HaTypaabHOU CTENEHU U3 YKCIa
U ux cBorctBa. CTENEHU ¢ pallMOHAIbHBIMU MTOKA3aTENSIMHU,
ux cBorcTBa. CTeNeH! ¢ AUCTBUTEIbHBIMU MTOKA3ATEISIMH.
CBoricTBa CTENEHU C IEUCTBUTEIBHBIM ITOKA3aTEIEM.
Jlorapudm. Jlorapudm uncna. OcHOBHOE
Jorapudmuyueckoe ToxaecTBO. [lecaTuuHbIE U
HaTypaibHbIe Jorapudmel. [IpaBuna newcTBUN ¢
norapudmamu. [lepexon kK HOBOMY OCHOBAHHUIO.
[IpeobpazoBanne anredpandeckux BHIPAKCHHH.
[IpeoOpazoBanue panOHATBHBIX, UPPALMOHATEHBIX
CTEMEHHbIX, TOKA3aTEIbHBIX U JOrapuMUUECKUX
BBIPKCHHH .

YpaBHeHus u
HEpaBEHCTBA

YpaBHEHUs U CUCTEMBbI ypaBHEHUH. PalinoHanbHbIE,
MPpaLMOHATIbHBIE, IOKA3aTENIbHBIE U TPUTOHOMETPUUECKHE
YPaBHEHHUS U CUCTEMBI. PABHOCHIIBHOCTH ypaBHEHUH,
HEpaBEHCTB, cucTeM. OCHOBHBIE TPUEMBI X PELLICHUS
(paznoxeHue Ha MHOXHTEIN, BBEACHUE HOBBIX
HEHM3BECTHBIX, MMOJICTAHOBKA, IPa)UIECKUH METON).
HepasencrBa. Pannonanbusie, HppalOHaIbHEIE,
MIOKa3aTeJIbHbIE U TPUTOHOMETPUUECKUE HEPABEHCTBA.
OcHOBHBIE IPHEMBI UX pemieHus. Vcrnoap30Banne CBOUCTB
U rpadukoB GyHKIMN TpU PEIICHUU YpaBHEHUH U
HepaBeHCTB. Meton uHTepBasioB. M300paxkenue Ha
KOOpPJMHATHOH IJIOCKOCTH MHOKECTBA PELIEHUH
YpaBHEHUU U HEPABEHCTB C IBYMS IEPEMEHHBIMHU U UX
cucteM. [Ipumenenne MaTeMaTH4ECKUX METOJO0B [
pelIeHus coiepKaTeNbHBIX 3a/1a4 U3 Pa3IMYHbIX 00JIacTel
HayKW U NpakTuku. HTepnperanus pesyapTaTa, y4er
peaJIbHBIX OIPaHUYEHHUH.
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pa3
Jien

HanmenoBanue
pasznerna

ConepxaHue pasferna

dopma
TEKYIIETO
KOHTPOJIS

2

3

4

OCHOBBI
TPUTOHOMETPHUU

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

Y.

OyHKIUH, UX
CBOMCTBA U
rpaduku

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

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

HanmenoBanue
pasznerna

ConepxaHue pasferna

dopma
TEKYIIETO
KOHTPOJIS

2

3

4

Hauyana
MAaTEMATHYECKOTO
aHamM3a

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

%

KomOunaropuka,
CTaTUCTHKA U
Teopus
BEPOSATHOCTEMN

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

1 2 3 4

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

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

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

2.4.2.3aHATHA CEMHUHAPCKOT0 THNA
He npenycmoTrpenst
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2.4.3.IlpakTuyeckne 3aHATHS

Ne

HanmenoBanune
paszena

HanmeHoBaHuUe MPakTHYESCKUX (1a00paTOpHBIX) paboT

®dopma
TEKyILEero
KOHTPOJISt

1

2

3

4

BBenenue

v

Anrebpa

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

Vv ITP,KP

YpaBHeHus u
HEpPaBEHCTBA

Kopau YpaBHEHUH. PaBHOCHJIBHOCTB YpaBHEHUH.
[IpeoOpazoBanne ypaBHeHUH. OCHOBHBIC TTPUEMBI PEIICHUS
ypaBHeHUH. Pemienue cucrem ypaBHeHWH. Mcmomb3oBaHue
CBOWCTB U TpauKoB (PYHKUMH Ui pEIICHUS YPAaBHEHHH U
HEPaBEHCTB.

v IIP KP

OCHOBBI
TPUTOHOMETPHUU

PaguanHbpIM METO M3MEpPEHUs YIJIOB BpAIEHUS U CBA3b C
rpagycHod  Mepod. OCHOBHBIE  TPUTOHOMETPUYECKUE
TOKJIECTBA, bopmybl CIIOXKEHUS, yZIBOEHUH,
npeoOpa3oBaHUE CYMMBI TPUTOHOMETPUUYECKUX (DYHKIIMH B
IIPOU3BECHUE, npeoOpa3zoBaHue npo- U3BENICHUS
TPUTOHOMETpHUYECKUX (GYHKIMH B cymmy. llpocreriue
TPUTOHOMETPHUUYECKUE YPaBHEHUS U HepaBeHCTBa. OOpaTHBIE
TPUTOHOMETPUUYECKHE (DYHKIMHM. apKCUHYC, apKKOCHUHYC,
ApKTaHI'EHC.

v IIP KP

DYHKIUHU, UX
CBOIiCTBa U
rpaduku

[Ipumeps! 3aBHCHMOCTEH MEX]y TIEPEMEHHBIMH B pEabHBIX
mpoueccax U3 CMEXKHbIX — JguciumuimH.  OmnpexaeneHue
byakuur. IloctpoeHne wu ureHue rpadukoB (HYHKITHH.
Hccnenosanue GyHKIUY. CBoHcTBa JIMHEWHOH,
KBaJPAaTUYHOHM, KYCOYHO-TUHEHHOH W JPOOHO-THHEHHOH
¢ynkuni. HemnpepbslBHbIE M TNEepHOAMYECKHE (DYHKLUH.
CporictBa u rpaduKku cuUHYyca, KOCHHYCa, TaHTE€HCa |
koTanrerca. O6patHbie QyHKIUU U UX rpaduku. OOpaTHbIE
TpuronoMmerpudeckue Qynkiuu. [IpeoOpazoBanus rpadrka
¢ynkunu. [apmonnveckue  koneOanus.  I[Ipuxnannble
3aJ1auH. [ToxazarenbHble, Jorapudmuyueckue,
TPUTOHOMETPHUUYECKIE YPAaBHEHHSI U HEPABEHCTBA.

v IIP KP

Hauyana
MAaTEMATHYECKOTO
a”HaJImM3a

YucnoBasg MNOCIEAOBATEILHOCTL, CIIOCOOBI €€ 3aJaHus,
BBIYHMCIICHUS] ~ WIEHOB  ToclieqoBaTenbHocTH.  [Ipenen
MOCJIEOBATEILHOCTH. Beckoneuno yObIBaromas
reomerpuueckasi nporpeccusi. [Ipon3BomHas: MEXaHUYECKUH

v IIP KP
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U TEOMETPUYECKMH CMBICI TNPOU3BOAHOH. YpaBHEHHUE
KacateqbHOW B oOmem Buzae. IlpaBmia u  Qopmyib
nuddepeHIpoBanus, Tabymma MTPOU3BOTHBIX
anemMeHTapHblx  (pynkmue. HcciaemoBanwe (GyHKIHM €
MOMOIIbI0  MpOW3BOMHOW. HaxoxkaeHwe HauOOIBIIETO,
HAUMEHBIIIETO 3HAYCHHWs] W OKCTPEMAIbHBIX 3HAYCHUH
¢ynkunu.  HuTerpan u  mepBooOpasHas.  Teopema
Herorona—1Jlenonuna. IIpumeHeHue UHTErpaza K
BBIUMCJICHUIO (U3NYECKUX BEJTUYMH U TUIOMIAIEH.

KomOunaropuka,
CTaTUCTHKA U
Teopus
BEPOATHOCTEMN

Hctopust pa3BuUTHS KOMOWHATOPHUKH, TEOPUU BEPOSITHOCTEH
U CTaTUCTUKU U UX POJIb B PA3IMUHBIX c(hepax dyermoBeuecKOn
xu3HenesTensHocTd. [IpaBuna komOuHaTopHuku. Perienue
KOMOMHATOpHBIX  3ahad. Pa3sMemieHus, coueTaHus U
nepectaHoBkd. buHoM Hprorona u tpeyronbHuk Ilackans.
[Ipuknagneie 3a7a4u. Knaccuueckoe omnpeAeseHue
BEPOSITHOCTH, CBOHCTBAa BEPOSTHOCTEH, TEOpEMa O CyMME
BeposATHOCTEU. Brruncnenue BeposiTHocTed. [IpukianHbie
3anaun. IIpencraBieHue 4MCIOBBIX HaHHBIX. [IpukianHble
3aJa4H.

v IIP KP

I'eomeTrpus

Ipumeuanue: I1P- npaxmuueckasn paboma,, Y —ycmuuwiil onpoc, KP —kxoumponvHnas paboma

[Tpu3Haky B3aMMHOTO PACIIONIOKEHHS MPSIMBIX. YTOJI MEXITY
npsiMbIMU. B3anMHOE pacnonioskeHre IpsiMbIX U MJI0CKOCTEH .
[lepieHauKYNAp U HAKJIOHHAA K IUIOCKOCTH. YTOJI MEXIY
OpsIMOH W IUIOCKOCThIO. TeopemMbl 0  B3aUMHOM
pacroyioXXKeHUU MpsSIMOM U IUIOCKOCTH. Teopema O Tpex
neprneHaukynapax. [IpusHaku U cBoWCTBa MapayieNbHbIX U
NEepPHEHANKYISIPHBIX MIOCKOCTEH. PaccTosiHue OT TOYKH 10
MJIOCKOCTH, OT MPSAMOW JI0 TJIOCKOCTH, PACCTOSIHUE MEXY
IJIOCKOCTSIMH,  MEXKAY CKPELIMBAIOMIMMUCS  IPSMBIMH,
MEXIy MpOU3BOJBHBIMH (UTypaMH B HPOCTPAHCTBE.
[TapannensHOE TPOSKTUPOBAHUE U €TI0 CBOKUCTBA. 1eopema o
HAOWAOU — OPMO2OHANLHOU — NPOEKYUuu  MHO20Y20]IbHUKA.
B3aumHOe pacmonio)keHHe TPOCTPAHCTBEHHBIX  (uryp.
Paznuynble BuOpl MHOrOrpaHHUKOB. MX wu300paxeHus.
Ceuenusi, pa3BepTKH MHOro- rpaHHuUKoB. [lnomans
MOBEPXHOCTU. Buasl cuMMeTpud B MPOCTPAHCTBE.
Cummerpuss  Ten  BpallleHUs W MHOTOTPaHHHUKOB.
Beruucnenne miuomaned u 00bemMoB. BekTopsl. JlewicTBus ¢
BeKTOpaMmH. JlekapToBa cCUCTeMa KOOPIMHAT B IPOCTPAHCTBE.
YpaBHEHHE OKpPYKHOCTH, CQepbl, TIOCKOCTH. PaccrosHue
MexAy ToukamMu. JleWcTBHS ¢ BEKTOpamH, 3aJaHHBIMHU
koopauHatamu. CkajsipHOE€  IPOU3BEIEHHUE BEKTOPOB.
Bekropnoe ypaBHEHUE psIMOU u MJIOCKOCTH.
Hcnonp3oBanne BEKTOPOB TMPH JI0KA3aTEIbCTBE TEOPEM
CTEpEOMETPUH.

v IIP KP
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2.4.4.ConepxaHue cCaMOCTOSITEIbHOIH PadoThI

CamoctostenpHass pabora crymeHToB (CPC) — 3T0 akTHBHBIE (QOPMBI
VHJVMBUAYAJIBHOU M KOJUIEKTUBHOM JEATEIIbHOCTH, HAIIPABIICHHBIE HA 3aKPEIUICHUE,
pacliupeHre ¥ CHUCTEMAaTH3alUI0 MPOMIEHHOTr0 MaTepuaja IO TeMaM Y4eOHO
JUCUUTIIIUHBI.

CamocTosaTenbHas paboTa SBISETCS OJAHUM W3 BHJOB YYEOHBIX 3aHITHN
CTYyZEHTOB, UEIAMHA KOTOPOH SABJIKOTCSA
— CHCTEMaTH3alus M 3aKpPEIUICHHE IIOJIYYCHHBIX TEOPETHMYECKUX 3HAHUM U
IIPAaKTUYECKUX YMEHUM CTYJEHTOB,;

— yrilyOJIeHUE U paclIupeHNe TEOPETUIECKUX 3HAHUN;

— (hopMHpOBaHME YMEHUI HCIOJbB30BaTh pa3iMuHble MHPOPMAILIMOHHBIE HCTOYHUKU
(HOpMAaTUBHYIO, TPaBOBYIO, CIPABOYHYIO JOKYMEHTALMIO H  CICHUAIBHYIO
JUTEPATYpPy);

— pa3BUTHE MO3HABATEIBHBIX CIIOCOOHOCTEH M aKTUBHOCTU CTYAEHTOB, TBOPUYECKOI
VWHHLIMATUBBI, CAMOCTOSITEIIbHOCTH, OTBETCTBEHHOCTH U OPTaHU30BAHHOCTH,

— (opMUPOBAHUE CAMOCTOSITEIIbHOCTH MBIIIIEHHUS, CIIOCOOHOCTEN K CaMOpPa3BUTHIO,
CaMOCOBEPILIECHCTBOBAHUIO U CAMOPEAIN3ALINH;

— pa3BUTHE UCCIIEA0BATEIbCKUX YMEHUM.

B xauectBe opm u MeromoB koHTpoiss BHeayauTopHoil CPC MoryT ObITH
UCIIOJB30BaHbl CEMUHAPCKUE 3aHATHs, 3a4e€Thl, TECTUPOBAHUE, KOHTPOJIBHBIE
paboThl, MATEMaTUYECKUE AUKTAHTHI U JIP.

KpurepusiMu onieHkH pe3ynbratoB BHeaynutopHon CPC aBistroTcs:

— YPOBEHb OCBOEHMSI yU€OHOTO MaTepuaa,;

— YMEHHE HUCIOJI30BaTh TEOPETUYECKUE 3HAHUSA IPU BBIITOJHEHUHM IPAKTUYECKUX
3az1ady,;

— 000CHOBAaHHOCTb U YETKOCTb U3JI0KEHUS OTBETA,;

— oopmiieHue MaTepuana B COOTBETCTBUU C TPEOOBAHUSMU.

Kontpose pesynpraToB BHeayauTopHoi CPC MOXKET OCYHIECTBIATHCA B
npenenax BpEMEHH, OTBEACHHOrO Ha oOs3aTenbHble yueOHBbIE 3aHATHS U
BHeayauTopHyro CPC, MOXeT nmpoXoauTh B MHUCbMEHHOW, YCTHOMW WJIM CMELIAHHOU
dbopme, ¢ IpeACcTaBIEHUEM MPOTYKTA TBOPUECKOM JEATEIBHOCTH CTYICHTA.

Buasl CPC:

— 110 OBJIQJICHUIO 3HAHUSIMU. aHAJIU3 TEKCTa Y4eOHUKA, JOTOJHUTEIbHON
JUTEpaTyphbl, COCTABIICHHE TJIaHA,

— 110 3aKPEIICHUIO0 U CUCTEMAaTHU3alluM 3HaHUM: paboTa ¢ KOHCTIEKTOM JISKITUH,
paboTa ¢ yueOHUKOM, JOMOJHUTEIbHON JTUTEPaTypOH, MOATOTOBKA JOKJIA/I0B,;

— 110 OPMUPOBAHUIO YMEHUIN U HABBIKOB. PEIlIEHUE MPOOJIEMHBIX BOPOCOB MPHU
MOATOTOBKE K DK3aMEHY.

IIpuMmepHas TemaTHKa pedepaToB:
1. HenpepoiBHBIE TpOOH.
2. [lpumeHeHHe CIOXKHBIX MPOLIEHTOB B SKOHOMUYECKUX pacueTax.

3. INapannenbHOe MPOSKTUPOBAHHE.
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CpenHue 3HaYeHUs U UX IPUMEHEHUE B CTATUCTHUKE.
BekropHoe 3a1anue npsiMbIX U MJIOCKOCTEN B MPOCTPAHCTBE.
CrnoxxeHre rapMOHMYECKUX KOJIeOaHU .

['paduueckoe perieHre ypaBHEHUH U HEPABEHCTB.
[IpaBusbHBIE U MOTYIPABUILHBIE MHOTOTPAHHUKH.

. Konunueckue ceueHust 1 UX IpUMEHEHUE B TEXHUKE.

1OHOH;ITHe nuddepeHimana u ero NpuilokKeHus.
11.CxeMbl NOBTOPHBIX UCIIBITAaHUI bepHyuH.
12 VccnenoBanre ypaBHEHUN U HEPABEHCTB C MTAPaMETPOM.

2.4.5.11epeyeHb y4eOHO-MeTOAUYECKOTO 00ecniedeHUsl IJIsl CAMOCTOSATEIbHOI padoThI
o0y4arommxcst N0 JMCHHUILJIMHE

Ha camocrosTenpHyto
BPEMEHU.

paboty oOyuaromuxcs otBogautcss 110 wacoB ydeOHOTO

O-

O-

O-

O-

HaumenoBanue [lepeuens yueOHO-METOANYECKOTO 00eCeYeHUs JUCITUIUINHBI 110
Ne  |pa3znmena, Tembl, BUJa BBITIOJTHEHUIO CAMOCTOSTEIIHLHOU PaboThI
CPC
1 2 3
BBenenue. 1. boromonos, H. B. Maremaruka: anredpa v Hadasna
MaTeMaTU4eCcKoro aHainmusa, reomerpus : yueonuk aus CI10 / H. B.
Bboromorog, I1. . Camoitnenko. — 5 uzn., nepepad. u gon. — M. :
1. W3narensctBo FOpaiit, 2017. — 39&. — (Cepus :
[MpodeccronansHoe ob6pa3zoBanue). — ISBN 978-5-534-02325-1. —
Pexxum noctyna : www.biblio-online.ru/book/C8B3E146-8416-46D
B3CA-0273570A9D9%4
Auredpa 1. boromornos, H. B. Maremaruka: anrebpa u Hauana
MaTeMaTHYECKOTo aHanu3a, reomerpus : yueonuk ams CITO / H. B.
Boromonos, I1. 1. Camoitnenko. — 5- u3n., nepepad. u gon. — M. :
2. UznarenscrBo FOpaiit, 2017. — 39&. — (Cepus :
[MpodeccuonansHoe oopazoBanue). — ISBN 978-5-534-02325-1. —
Pexxum noctymna : www.biblio-online.ru/book/C8B3E146-8416-46D
B3CA-0273570A9D9%4
YpaBHeHus u 1. boromorog, H. B. Marematuka: anredpa u Hauana
HepaBeHCTBa MaTeMaTU4ecKoro aHanusa, reomerpus : yueonuk aus CI10 / H. B.
Bboromorog, I1. . Camoitnenko. — 5 uzn., nepepad. u qon. — M. :
3. UznarensctBo FOpaiit, 2017. — 39&. — (Cepus :
[MpodeccronansHoe o6pazoBanue). — ISBN 978-5-534-02325-1. —
Pexxum noctyna : www.biblio-online.ru/book/C8B3E146-8416-46D
B3CA-0273570A9D9%4
OcHoBBI 1. boromornos, H. B. Maremaruka: anrebpa u Hauana
TPUTOHOMETPHH MaTeMaTH4eCcKOro aHanusa, reomerpus : yueonuk aus CI10 / H. B.
Boromonos, I1. 1. Camoitnenko. — 5- u3n., nepepad. u gon. — M. :
4. WznarenscrBo FOpaiit, 2017. — 39&. — (Cepus :
[MpodeccuonansHoe oopazoBanue). — ISBN 978-5-534-02325-1. —
Pexxum noctyna : www.biblio-online.ru/book/C8B3E146-8416-46D
B3CA-0273570A9D9%4
5 DOYyHKIMUHT, UX 1. boromornos, H. B. Marematuka: anredpa u Hadana
" |cBoiicTBa M MaTeMaTH4eCKOro aHanmusa, reomerpus - yueouuk aias CI10 / H. B.
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Bboromorog, I1. . Camoitnenko. — 5 usn., nepepad. u gon. — M. :
UznarensctBo FOpaiit, 2017. — 39&. — (Cepus :

[MpodeccronansHoe o6pazoBanue). — ISBN 978-5-534-02325-1. —
Pexxum noctyna : www.biblio-online.ru/book/C8B3E146-8416-46D
B3CA-0273570A9D94

O-

Hauana 1. boromornos, H. B. Maremaruka: anrebpa u Hauana

MaTEeMATHYECKOro |MaTeMaTHYECKOro aHanm3a, reomerpus . yueonuk aus CI1O / H. B.

aHa/Iu3a Boromonos, I1. 1. Camoitnenko. — 5 u3n., nepepad. u gon. — M. :
UznarenscrBo FOpaiit, 2017. — 39&. — (Cepus :
[MpodeccuonansHoe obpazoBanue). — ISBN 978-5-534-02325-1. —
Pexum noctyna : www.biblio-online.ru/book/C8B3E146-8416-46D
B3CA-0273570A9D9%4
1. boromonos, H. B. Maremaruka: anredpa u Hadasa
MaTeMaTU4ecKoro aHanusa, reomerpus : yueonuk aus CI10 / H. B.

KomOunaropuka, N .

CTATHCTHKA 1 Boromonnos, I1. U. C?MOI/IJ‘ICHKO. — 5 u3g., nepepad. u gon. — M. :

reopust WznarensctBo FOpaiit, 2017. — 39&. — (Cepus :

BeposTHOCTE! [Ipodeccuonansroe o6pg30§aHHe). — ISBN 978-5-534-02325-1. —
Pexxum noctyna : www.biblio-online.ru/book/C8B3E146-8416-46D
B3CA-0273570A9D94
1. boromornos, H. B. Marematuka: anre6pa u Hadana
MaTeMaTHYECKOTo aHanu3a, reomerpus | yueonuk aus CI1O / H. B.
Boromonos, I1. 1. Camoitnenko. — 5- u3n., nepepad. u gon. — M. :
UznarenscrBo FOpaiit, 2017. — 39&. — (Cepus :

I'eomerpus

[MpodeccuonansHoe ob6pazoBanue). — ISBN 978-5-534-02325-1. —
Pexum noctyna : www.biblio-online.ru/book/C8B3E146-8416-46D
B3CA-0273570A9D9%4

O-

O-

O-
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3. OBPA3OBATEJIBHBIE TEXHOJIOI'UHN

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

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

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

1) TMYHOCTHO-ACSITEIbHAS TEXHOJIOTHS;

2) UrpoBasi TEXHOJIOTHSI;

3) pa3BuBaromas TeXHOJIOTHS;

4) 3mopoBbecOeperaroIias TeXHOJIOT S,

5) nHPOKOMMYHUKAIIMOHHAS] TEXHOJIOTHSI.

3.1 006pa3oBaTejibHbIE TEXHOJIOTUH NP NPOBETEHUHU JIEKIHU

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

1 2 3 4
1. Bsenenue JIN9HOCTHO-IesATeNbHAS 2
TEXHOJIOTHS;
pa3BUBAIOIIAS] TEXHOJIOTHUS
2. Tema 1.1.Pa3Butne noHATHS O YKUCIIE JINYHOCTHO-IeATENbLHAS 6
TEXHOJIOTHS,
pa3BUBAIOIIAS TEXHOJIOTHUS
3. Tema 1.2.Kophu, crenienu u orapu@Mel JInunocTHO-AEATENBHAS 8
TEXHOJIOTHS;
pa3BUBAIOIIAS] TEXHOJIOTHUS
4, Tema 2.1.YpaBHEHHs U CHCTEMBbl ypaBHEHUN JInynoCTHO-AEATENBHAS 16
TEXHOJIOTHS;
pa3BUBAIOIIAS] TEXHOJIOTHUS
5. Tema 2.2.HepaBencraa JInu"OoCTHO- eI TENbHAS 8
TEXHOJIOTHS,
pa3BUBAIOIIAS] TEXHOJIOTHUS
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0. Tema 3.1.OCHOBHBIE TOHATHS JInu"OCTHO- eI TENbHAS 2
TEXHOJIOTHS,
pa3BUBaIOIIas TEXHOJIOTHS
7. Tema 3.2 OCHOBHBIE TPUTOHOMETPUYECKHE JInynoCTHO-AEATENbHAS 4
TOXJIECTBA TEXHOJIOTHS,
pa3BHUBAONIAST TEXHOJIOTHS
8. Tema 3.3IIpeoOpazoBanust MPOCTEUIITUX JlngHOCTHO- eI TEIBHAS 4
TPUTOHOMETPUYECKHUX BBIPAKCHUIA TEXHOJIOTHS,
pa3BUBaIOIIas TEXHOJIOTHS
9. Tema 3.4.Tpuronomerpuieckue ypaBHEHUS U JInynoCTHO-AEATENbHAS 6
HEPaBEHCTBA TEXHOJIOTHS,
pa3BHUBAONIAS TEXHOJIOTHS
10. Tema 4.1 ®yaknun. CBoMCTBA HYHKIIHH. JInu"OCTHO- eI TENbHAS 6
OO6patHbie QyHKIUN TEXHOJIOTHS,
pa3BUBaIOIIas TEXHOJIOTHS
11. Tema 4.2.Creneunsle, MoKa3aTelbHBIE, JIN9HOCTHO-IeATeNbHAS 2
norapuMuUecKue U TPUTOHOMETPUUYECKUE TEXHOJIOTHS,
¢byskuu. OOpaTHBIE TPUTOHOMETPUYECKHE pa3BUBAOIIAS TEXHOJIOTHS
byHKIUHA
12. Tema 5.1.I1ocaeqoBaTenbHOCTH. JInu"OCTHO- eI TENbHAS 4
TEXHOJIOTHS,
pa3BUBalOIIas TEXHOJIOTHS
13. Tewma 5.2.TIpouszBoanHas JInu"OoCTHO- eI TENbHAS 8
TEXHOJIOTHS,
pa3BUBalOIIas TEXHOJIOTHS
14. Tema 5.3.1lepBooOpa3Has U UHTETpa JlnyHoCTHO-AEsATENbHAS 4
TEXHOJIOTHS,
pa3BHUBAOIIAS TEXHOJIOTHS
15. Tema 6.13neMeHTH KOMOMHATOPUKH JInu"OCTHO- eI TENbHAS 6
TEXHOJIOTHS,
pa3BUBaIOIIas TEXHOJIOTHS
16. Tema 6.2.37€MEHTHI TEOPHH BEPOSITHOCTEHN JlnyHoCTHO-AEsATENbHAS 4
TEXHOJIOTHS,
pa3BHUBAOIIAS TEXHOJIOTHS
17. Tema 6.3.D51eMeHTH MATEMATHYECKOMI JINYHOCTHO-IeATENRLHAS 2
CTaTHCTUKH TEXHOJIOTHS,
pa3BUBaIOIIas TEXHOJIOTHS
18. Tema 7.1KoopauHatsl 1 BEKTOPBI WNHpoxoMMyHUKaIIMOHHAS 8
TEXHOJIOTHS,
310poBbecOeperarorast
TEXHOJIOTHS
19. |Tema 7.2.1IpsiMble U IJIOCKOCTH B IPOCTPAHCTBE WNHpoxoMMyHUKaIIMOHHAS 8
TEXHOJIOTHS,
310poBbecOeperaroast
TEXHOJIOTHS
20. Tema 7.3.MHOTOTpaHHUKH NudpoxoMMyHHUKAITMOHHAS 10
TEXHOJIOTHS,
310poBhecOeperaromas
TEXHOJIOTHS
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21.

Tema 7.4.Tena v MOBEPXHOCTH BpaIEHUS

NudoxoMmMyHHUKAITMOHHAS
TE€XHOJIOTU,
310poBhecOeperaromas
TCXHOJIOTUA

22.

Tema 7.5.13mepenus B reOMETpUHA

NudoxoMmMyHHUKAITMOHHAS
TE€XHOJIOTU,
3I0poBhecOeperaromas
TCXHOJIOTUA

3.2.006pa3oBaTe/ibHbIEe TEXHOJOTHH NIPH NPOBeIeHUN NPAKTHYECKHUX 3aHATHI

Ne

Tema 3anaTus

Buabl npuMeHseMbIx
00pazoBaTeIbHBIX
TEXHOJOTUHI

Koa.
yac

Bsenenue

JInyHOCTHO-NEesITENbHAS
TEXHOJOT U,
Pa3BUBAIOLLAS TEXHOJIOTHUS

Tema 1.1.Pa3Butue mOHATHS O YHUCIIE

JINYHOCTHO-IeATENbLHAS
TE€XHOJIOTU,
Pa3BUBAIOIIAs TEXHOJIOTHS

Tema 1.2.Kophu, crenenu u sorapupmsl

JInyHOCTHO-NEesITENbHAS
TEXHOJIOT U,
pa3BUBAIOILAS TEXHOJIOTUS

18

Tema 2.1.YpaBHeHUS U CUCTEMBI YpaBHEHUM

JINYHOCTHO-IeATENbHAS
TE€XHOJIOT U,
pa3BUBAIOIIAs TEXHOJIOTHS

Tema 2.2.HepaBeHctBa

JInyHOCTHO-NesITENbHAS
TEXHOJIOT U,
Pa3BUBAIOILAS TEXHOJIOTUS

Tema 3.1.OCHOBHEBIE ITIOHATHSA

JINYHOCTHO-IeATENbLHAS
TE€XHOJIOT U,
pa3BUBAIOIIAs TEXHOJIOTHS

Tema 3.2 OcHOBHBIE TPUTOHOMETPHUYECKHUE
TOYK/IECTBA

JInyHOCTHO-NesITENbHAS
TEXHOJIOTH,
Pa3BUBAIOLLAS TEXHOJIOTHUS

Tema 3.3I1peoOpa3zoBanus IPOCTEUIITUX
TPUTOHOMETPUYECKUX BBIPAKECHUN

JINYHOCTHO-IeATENbLHAS
TE€XHOJIOT U,
pa3BUBAIOIIAs TEXHOJIOTHS

Tema 3.4. TpuroHomeTprudeckue ypaBHEHUS U
HEPABCHCTBA

JInyHOCTHO-NEesITENbHAS
TEXHOJIOT U,
Pa3BUBAKOLLAS TEXHOJIOTUS

10.

Tema 4.1 Oynkiuu. CBoMCTBa QYyHKIIAMN.
OO6parHble HyHKIHH

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

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

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

Peanuzanus yaeOHON MUCIUTIINHBI OCYIIECTBISETCS B KAOMHETE MaTeMaTUKU:
anreOphl M Ha49aJl MATEMATUYECKOTO aHAIN3a, TEOMETPHUH.
O6opynoBaHue yueOHOTO KaOMHeTa!

— MyJIbTHMEIMa KOMIUIEKT (MyJIbTHMEIUAPOCKTOP U SKpaH),

- IEPEHOCHON HOYTOYK,

— KOMIIBIOTED,

— JIOCKa MeJIOBas, J0CKa MapKepHas,

—y4eOHast Me0esIb, KOMIUICKThI CTCHIOB.

4.2 T1lepeyeHb HEOOXOAMMOI0 MPOrPAMMHOI0 o0ecneyeHus

1. Onepanuonnas cuctema Microsoft Windows 10 Kontpakt Nel04-ADD/2016
ot 20.07.2016KxopniopaTuBHas JIMIICH3US);

2. laker mporpamm Microsoft Office Professional Pluskdarpakt Nel04-
AD®/201601 20.07.2016K0pnopaTuBHas JUICH3NA);

3. AHTUBUpYCHas 3amuTa PU3NUecKuX pabodnx craHimii u cepBepoB. Kaspersky
Endpoint Securityiis 6usneca — Crangaptaenii 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 —yHuBepcanbHblii HaOOp KOJEKOB (KOIUPOBIINKOB-
JCKOUPOBIIUKOB) U YTUJIMUT JJIsl IPOCMOTPa U 00pabOTKK ayauo- ¥ BUAcO(DaNHIoB
(GecruraTHOE TPOrpPaMMHOE OOECIIeUeHNE, HE OTPaHUYCHO, OECCPOUHO);

7. WinDjView — mporpamma juis npocmotpa daiinoB B ¢opmare DIV u DjVu
(cBOOOIHOE ITPOrpaMMHOE 00ECIICYCHUE, HE OTPaHUYEeHO, OECCPOYHO).
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5.IIEPEYEHB OCHOBHOM u NTOMOJITHUTEJBHON YYEBHON
JUTEPATYPBI, HEOBXOJUMOM 1J1s1 OCBOEHUSI JUCLUIIJINHBI

5.1. OcHOoBHas JIUTepaTypa:

1. boromonos, H. B. Maremartuka: anrebpa ¥ Hayajga MaTeMaTHYECKOrO0 aHAIU3a,
reometpus : yueouuk misg CITIO / H. B. boromonos, I1. M. Camoiinenko. — 5 us.,
nepepad. u gom. — M. : MsmarenasctBo IOpaiit, 2017. — 396¢. — (Cepus :
[Tpodeccuonanshoe oopazoBanue). — ISBN 978-5-534-02325-1. Pexum gocrymna
: www.biblio-online.ru/book/C8B3E146-8416-46D9-B3CARTB570A9D94

5.2 /lonoiHUTE/IbHAA JIUTepaTypa

1. baspun, . M. Maremaruka: anreOpa M Havajla MaTeMaTHYECKOTO aHaJM3a,
reomeTpus : yueOHUK u npaktukyM st CI1O / U. . baBpun. — 2 u3x., nepepad.
u gon. — M. : WspmaremsctBo IOpaiit, 2017. — 616 c. — (Cepus
[IpodeccuonansHoe oOpazoBanue). — ISBN 978-5-534-04101-9. Pexxum nocryna
: www.biblio-online.ru/book/3F803EA3-2037-4108-BEBSIY DSAFADIE

2. boromonos, H. B. Ilpaktuueckue 3ansatus mo maremarvke B 2 4. Yacte 1 :
yuebHoe mocobue aist CITO / H. B. boromonos. — 11 u3n., nepepad. u gomn. — M.
. MsparensctBOo IOpaiir, 2017. — 285c¢. — (Cepus : Ilpodeccruonaibroe
oOpazoBanue). — ISBN 978-5-534-01899-8. —Pexum nmoctyma . www.biblio-
online.ru/book/B2077BBB-EF95-4E5F-AFE1-9AABG6EBG69A17

3. boromonos, H. B. Ilpaktuyeckue 3aHsTusi mo marematuke B 2 4. Yactp 2 :
yuebnoe nocobue aist CI1O / H. B. boromonoB. — 11 u3z., nepepad. u gon. — M.
. MsmarensctBO IOpaiir, 2017. — 217c. — (Cepus : IlpodeccronaibHoe
obOpazoBanmue). — ISBN 978-5-534-01901-8. —Pexum nmoctyma : www.biblio-
online.ru/book/2FB74363-8CF1-4503-8336-84CB4A504931
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5.3.MlepuoauyecKne U3IaAHUS:

1. XKypuan Marematuka: anreOpa v Hauajga MaTEMaTHIECKOTO aHAIHM3a, TEOMETPHS B
IIKOJIE

2.92nexktpoHHas oubnauoteka "M3garensckoro noma "I'pebeHHUKOB"
(www.grebennikon.r)

3 Basel nanusix kommnauuu «Mcer Bero» (http://dlib.eastview.cohn

5.4.1lepeueHnb pecypcoB HH(OPMALMOHHO-TEJIEKOMMYHHUKAIIMOHHON CeTH
«AHTepHET», HEOOXOAUMBIX /IJIsl OCBOECHHSI I CHMILINHBI

1.

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

8.

9.

MunuctepcTBo 00pa3oBanus U Hayku Poccuiickoit denepannu
(http:/MunoOprayku.pd/);

2. Oenepanbubiii moptan "Poccuiickoe oopazosanue” (http://www.edu.ruy,
3.

Nudopmarmonnas cucrtema "EnnHoe OkHO J0CTyMa K 00pa3oBaTeIbHBIM
pecypcam” (http://window.edu.ry/

Ennnas xomrekuus udpoBsix oOpa3oBarenbHbIX pecypcos (http://school-
collection.edu.ryf

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

Oo0pa3zoBatenbHbiil moptan "Yueoda" (http://www.ucheba.cony

"O6pasoBanre Ha pycckom" (https://pushkininstitute.riy/
Hayunas siekrponnas 6udimoreka (HOB) (http://www.elibrary.ry;
Hanmonanenas snextponnas oubimnoteka (http:/m6.pd/);

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

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

14 Koucynbrant [Lmoc - cnipaBodHast mpaBoBasi cuctema (JIOCTYI IO JIOKATbHOU

CCTH)
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6. METOAUYECKUE YKA3ZAHUA JJIS1 OBYUYAIOLIIUXCA ITO
OCBOEHMIO JUCIIUITJIMHbBI

JIMcIUIUIMHA PEyCMaTPUBACT JICKIIMOHHBIC U TIPAKTUYCCKUE 3aHATHSI.

YcnenrHoe u3ydeHue Kypca TpeOyeT MOCeeH s JICKIMi, aKTUBHOW pabOThI Ha
NPAaKTUYCCKUX 3aHATUAX, BBIOJHCHHE BCEX YYEOHBIX 3aJaHUs MPEroaaBaTeis,
03HAKOMJICHHE C OCHOBHOW U JIOTIOJTHUTEIBHOM JTUTEPaTypOil.

Bo Bpemst ieKIMu CTYJCHT JTOJDKEH BECTH KOHCIIEKT.

Pabora ¢ KOHCIIEKTOM JIEKIIMH MPEANoaraeT MpOoCMOTpP KOHCIIEKTa B TOT Ke
JeHb Tocie 3aHATHH. [Ipw 3TOM HEOOXOIMMO IMOMETHTh MaTepHalibl KOHCIICKTa,
KOTOpBIC BBI3BIBAIOT 3aTPYJAHCHUS I TOHMMaHusA. [Ipu 3TOM OOydJaroIuiics
JOJDKCH CTapaThCsl HAWTH OTBETHl HA 3aTPyAHUTEIBHBIC BOIPOCHI, HCIIOIB3YS
PEKOMEHAYEMYIO JTUTeparypy. Eciu eMy caMOCTOSITEIbHO HE yIaloch pa3oopaThCs B
MaTepualie, Heo0X0auMO CHOPMYITHPOBATH BOIPOCHI M OOPATUTHCS 32 MOMOIIBIO K
NPEIo/IaBaTelI0 Ha KOHCY/IbTAIUU WU OJIKaIIeH JISKIUH.

OOyuaroriemMycsi He0OOXOAMMO PETYJISPHO OTBOAMTH BPEMs JUIS TOBTOPEHHUSI
NPOMIEHHOr0 Marepuaia, MpOBepsisi CBOM 3HAHWS, YMEHHUS M HAaBBIKUM IIO
KOHTPOJILHBIM BOITPOCAM.

IIpakTHyecKkHe 3aHATHUS COCTABJISIOT BaXHYI 4YacTh HPOPECCHOHATBHON
HOJTrOTOBKH CTYJIeHTOB. OCHOBHAsl 1Ieb MPOBEACHUS NPAKTUYCCKUX 3aHATHA —
(GopMUpOBaHHE Yy CTYJICHTOB AaHAJMTHYECKOTO, TBOPYECKOTO MBIIUICHUS ITyTeM
IPHOOPETEHUS PAKTHYECKUX HABBIKOB.

MeToaudeckue yKa3aHusl K MPaKTHISCKUM 3aHATHSAM IO JTUCITUILTNHE HapsTy C
paboueit mporpaMMoi U rpaduKoM y4eOHOTO MPOIECCa OTHOCITCS K METOINYECKUM
JOKYMEHTaM, OIPEISIISFOIINM yPOBEHb OPraHU3aliy M KadecTBa 00pa30BaTeIbHOTO
npoiiecca.

[Ipy MOArOTOBKE K MPAKTHYECKHM 3aHATHAM HEOOXOIMMO MPOCMOTPETh
KOHCIICKTBI JICKIIMHA U METOJIUYECKHE YKa3aHUs, PEKOMEHJIOBAaHHYIO JIUTEPATypy IO
JIAHHOM TeMe; MOATOTOBUTHCS K OTBETY Ha KOHTPOJIbHBIC BOIIPOCHI.

B xone BBINOSHEHHS WHAMBHIYaIbHOTO 3aJaHHS IMPAKTHYECKOTO 3aHATHUS
CTYZICHT TOTOBUT OTYeT O paboTe. B oTueT 3aHOCATCS pe3yJabTaThl BBITOJHCHHUS
KaXJI0ro NyHKTa 3amaHus (rpaduku, TaOJUIBI, pacueThl, OTBEThHI HAa BOIPOCHI
NYHKTOB 3aJIaHusl, PEHICHUE MPUMEPOB M 3a7ad | T.I.). 32 10 MUH 10 OKOHYAHHS
3aHATHS TPETOJaBaTe)Ib MPOBEPSIET 0O0BEM BBINIOJHEHHOW HA 3aHITHH PaOOTHI U
OTMEUaeT Pe3yJIbTaT B paboueM KypHale.

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

[Tocrme mpoBepkHM OTYETa MPETOJaBATEIb MOXET IPOBOJIUTH YCTHBIN WA
IMUCBbMEHHBIA  ONPOC  CTYACHTOB JUII KOHTPOJS YCBOCHHS WMH OCHOBHBIX
TEOPETUYCCKUX U MPAKTHYCCKUX 3HAHUMN MO TeMe 3aHATUS (CTYACHTHI TOJKHBI 3HATh
CMBIC]T TOJIYYEHHBIX UMM PE3yJIbTaTOB M OTBETHl HAa KOHTPOJbHBIE BOMPOCHI). o
pe3yabTaTaM MPOBEPKH OTYETa W ONPOCA BBHICTABIIACTCS OILIEHKA 3a MPAKTUYECKOES
3aHATHE.
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CamoctosrenpHas padora cryneHToB (CPC) mo AHCHUILIMHE HTPacT BaKHYIO
POJIb B X0OJIE BCETO y4eOHOTO Mmporecca.
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7.OHEHOYHBIE CPEJACTBA JJId KOHTPOJIA YCIIEBAEMOCTH

7.1.TIlacnopT ¢oHIA OLIEHOYHBIX CPEACTB

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

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

eau u 3axa4u GOHI0B OLIECHOYHBIX CPEACTB

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

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

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

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

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

7.2. Kputepuu OUeHKHU 3HAHU I

O1neHKa MUCbMEHHBIX KOHTPOJIbHBIX Pa00T 00y4alomuxcs Mo MaTeMaTHKe:

OTBeT OLICHUBAETCS OMMEmMKOU «5», eclIu.

— paboTa BBITTOJIHEHA MTOJTHOCTHIO;

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

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

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

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

Ommemka «3» CTaBUTCH, €CJIIN.

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

Ommemka «2» cTaBUTCH, €CJIIN.

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

OuneHKa yCTHBIX OTBETOB 00y4YAIOIIUXCH 110 MATeMAaTHKE:

OTBeT OIICHUBACTCS OMMEmMKOU «5», €CIU CTYICHT:

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

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

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

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

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

— OTBEYaJl CAMOCTOATEIbHO, 6€3 HABOISAINX BOMPOCOB MPEMOIaBATENS;

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

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

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

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

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

Ommemka «3» CTaBUTCS B CICAYIOIIMX CIy4asx:

43



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

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

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

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

Ommemxa «2» CTaBUTCS B CIEIYIONINX CIyJasX:

— HEe PacCKpHITO OCHOBHOE COJIEpKaHNE YUeOHOTO MaTepHaa;

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

— JIONYIICHB OMIMOKKA B ONPENEICHUH TIOHATUH, TPH HCIOJIb30BAHUH
MaTeMaTu4ecKOil TEPMHUHOJIOTMHM, B pHUCYHKaX, YepTekax WIM rpadukax, B
BBIKJIAJIKaX, KOTOpPBIE HE WCIIPABJICHBI TOCIE HECKOIBKMX HABOJSIIUX BOIPOCOB
IpernoaaBaTels.

O0mas k1accupukanus oMUOOK:

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

1. I'pyObIMH CUHUTAIOTCH OLIUOKH:

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

— HE3HAHWE HAaUMEHOBAHUW €IMHUIL] U3MEPEHUS;

— HEYMEHHUE BBIJCJIUTH B OTBETE IVIABHOE;

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

— HEYMEHHUE JIeaTh BBIBOJIBI K 0000IIECHUS;

— HEyMEHHE YUTaTh U CTPOUTH rPpauKHy;

— HEYMEHUue N0JIb30BAThCS MEPBOMCTOYHUKAMU, y4eOHUKOM U
CIIpaBOYHHUKAMU,;

— TOTeps KOPHS UM COXPAHEHHE OCTOPOHHETO KOPHS,

— oTOpaceiBaHuEe 0€3 0OBSICHEHUI OJTHOTO U3 HUX,

— PpaBHO3HAYHbIE UM OILIHUOKH;

— BBIYUCJIUTENbHbIC OIUOKH, €CJTU OHU HE ABJISIIOTCS OMUCKOM;

— JIOTUYECKHE OITHOKHU.

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

— HETOYHOCTh rpaduka;

— HEpalMOHAJIbHBIN

MECTOJ

pelIeHus

3aJa4un

01051

HEOOCTAaTOYHO

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

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

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

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

7.3.01eHOYHbIE CPeICTBA ISl MPOBeIeHUsI TEKYIlel aTTecTalun

Texkymuii KOHTPOIb MOKET MPOBOJUTHCA B popMe:

— (poHTaNBHBINA ONPOC
— HWHAUBUIYaJIbHBIA YCTHBIN ONPOC

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

— 3ammra pedepara

— 3alluTa BBIIIOJITHCHHOI'O 3aJaHusd,

— paspaboTka npobyieMsl Kypca (Iokian).

OrneHMBaHUE MPU TEKYIIECH aTTECTaAIUN

®opmMma Brazenns JInuneie IIpumepsl
arrecTany | 3HaHUA VYmMmenus (HaBbixn) KayecTBa OIICHOYHBIX
51 CTYJICHTa CpEJICTB
VYcTHEBIN KonTpons OrneHka OrneHka OneHKa Bomnpocsl
OIIpOC 110 3HaHUU 110 YMEHUS HaBBIKOB CIIOCOOHOCTH NIpUIararTCs
TEMaM OTIPENICTICHHBIM | pa3audaTh paboThl ¢ OTIEPAaTUBHO U
npobiaemam KOHKDPETHEIE JATEPATYPHBL | KAYECTBEHHO
MTOHATHS MM OoTBeYaTh Ha
NUCTOYHUKAMU ITIOCTABJICHHBIC
BOITPOCHI
Pedepar Kontposnb Ouenka Ouenka Ouenka Tembl
(moxmam) 3HAaHUH IO YMEHUS HaBBIKOB CITOCOOHOCTH K pedepaToB
OIIPEAEIIEHHBIM | pa3nyaTh paboTsI ¢ caMocTosTeNbHO | (IOKIIa0B)
npobaemMam KOHKPETHBIC JUTEpaTypHBI | i paboTte u HPUIArarTCs
TIIOHATUA MU aHaJm3y
HUCTOYHHKAMHU | JTUTEPATYPHBIX
NCTOYHUKOB
KonTpons OrneHka OrneHka OneHKa KonTposba
KoHTposib | 3HaHuA YMEHUS HaBBIKOB CIIOCOOHOCTH bIe Pa0OTHI
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Has padoTa | TEOPETHYECKUX | paboTaTh C paboThl ¢ OTIEPAaTUBHO U MIPUIIAratoTC
OCHOB MaTeMaTHYECK | MAaTEeMaTUYeCK | KaueCTBEHHO o
MaTeMaTHKH. UM aIllapaToM | UM aIapaToM | pemarhb

TUISE MMOCTABIICHHBIC

obecrieueHHs Ha MPaKTUIECKUX

peuieHus paborax 3amaumn

NPaKTUICCKUX "

3amad. apryMEeHTHPOBAT
b Pe3yNIbTaThl

IIpumepHbIe TeCTOBBIE 3aJaHUS. HE PEIYCMOTPEHBI.

IIpumepHbIe BONPOCHI JJI1 YCTHOIO ONMpPoca:

1 latiTe onpeaesieHe KOMILIEKCHOTO YUCIIa.

2 Jlaiite onpeneaeHne MHUMOM € MHUIIbI

3.HazoBuTte HaTypanbpHbIC YUCIA.

4 Ha3oBute palioHaJIbHbIE YUCIa

5.HazoBuTte cTreneHr MHUMOW €TMHUIIBI

6.Kakne koMIIeKCHBIC YMCIIa Ha3bIBAIOTCS PAaBHBIMU

7 Kakre KOMIUTEKCHBIC YHMCIIa Ha3bIBAIOTCS COMPSKCHHBIMU.

8.Kakne koMIIeKCHBIC YHMCIIa Ha3bIBAIOTCS MTPOTUBOIIOIOKHBIMHU

9.Kak n300paxxaroTcs KOMIUJIEKCHBIE YHCIIa TEOMETPUIECKU

10 /laiiTe onpeneneHrue MOyl KOMIUIEKCHOTO YHCIIA.

11 Kak HaiiTh apryMeHTbl KOMIUJIEKCHOTO YK CJIa

12 Ilepeuncnaute GopMBbI 3aIMUCH KOMILIEKCHBIX YHCET

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

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

15Yemy paBHBI KOPHHU KBaJIPaTHOTO YPAaBHEHUS C OTPUIIATEILHBIM
JTUCKPUMHUHAHTOM.

16 Jlaiite onpeneneHne KOMIIJIEKCHOTO YHCIIA.

17 3anucath cBOKCTBA CTENEHU C TPOU3BOJIBHBIM [TOKA3ATEIIEM.

18 YUro HaszsiBaeTcs gorapumMoM ¢ mMpOU3BOJILHBIM OCHOBAaHHEM ?

19 3anucars 0OCHOBHOE JIOTapU(PMUIECKOE TOKIECTBO.

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

22 YT0 Ha3bIBAIOT HATYPAJIbHBIM JIOTapuhMOM?

23 3anucarh hopmysy mepexojia OT OJJHOTO OCHOBAHUS K APYromy?

24 HazoBure popmynsl Kpamepa.

25I1epeuncnure METOIbI PEIICHUS CUCTEM JTUHEHHBIX YPABHEHUN C IBYMSI
HEU3BECTHBIMHU.

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

27 HazoBuTe CBOWCTBA OMPEACIUTEIS.

28 Ecnu ornpenenuTens paBeH HYIIO, TO CKOJIBKO PEUICHH HMEET CHCTeMa

46




29Yt0 Ha3bIBaeTCs (PyHKIHEH?

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

31 Yo Ha3wIBaeTcs GpyHKIMEH 0OpaTHON JaHHON ?

32 JlaTh onpeenieHue CI0KHONU (PYHKIIUH.

33 IlpuBecTu mpuMepsl 0OpaTUMBIX (HYHKITUH.

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

36 KakoBbl ocoO0eHHOCTH TpadUKOB MPsIMOiA U 0OpaTHON PYHKITH?

370t yero 3aBUCUT 00JIaCTh OMPECICHHUS CIOKHONU QYHKIUU?

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

40To moka3pIiBaeT NPOM3BOAHAS (PYHKIIHSA B TOUKE?

41 KakoB reoOMeTpUUECKUNA CMBICT MPOU3BOIHOMN ?

42 KakoB (hU3UYECKHUI CMBICI MPOU3BOIHOM?

43 Kakue cBOMCTBa MPOU3BOIHOM Bl 3HaeTE?

44 ITo xakuMm GopMyliaM BBIUYUCISIOTCS IPOU3BOAHBIE TPUTOHOMETPUIECKUX
byHKIUN?

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

49 Yto Ha3biBaeTcs auddepennanom GyHKIUN?

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

53Kakas ¢yHKIHS Ha3bIBA€TCS MOHOTOHHO BO3pacTAIONIEH?

54 Kakas ¢hyHKIUS Ha3bIBA€TCSI MOHOTOHHO yOBIBAIOIIESH ?

55 Kak uccienoBatrs GyHKIIMIO HA MOHOTOHHOCTD?

56 Kakue Touku Ha3bIBAIOTCS KPUTHUECKUMU ?

57 Yto Takoe 3KkcTpeMyM (QYHKIIUN?

58 Kak uccienoBats GyHKIIMIO Ha SKCTPEMYM IO IEPBOMY IIPaBUITY ?

59 Kak uccnenoBars GyHKIHIO, YTOOBI TOCTPOUTH €€ Tpaduk?

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

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

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

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

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

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

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

72 Yt0 Ha3bIBAaETCSI BEKTOPOM B MPOCTPAHCTBE?

73 Kakue ObIBatOT BEKTOPHI B MPOCTPAHCTBE?

74 Yemy paBeH yroji MexIy BEKTOPaMU?

75Yemy paBHa JyiMHa BEKTOpa?

76Hemy paBHO CKasIpHOE TTPOU3BEIECHUE BEKTOPOB?

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

80 CrnencTBus U3 aKkCHOM.

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

83 Ilpu3Hak mapamieaIbHOCTH MPSIMOK U TIIOCKOCTH.

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

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

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

91 .Yron mexay AByMs TUIOCKOCTSIMH.

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

94 Yto Ha3bIBaeTCSI MHOTOTPAHHUKOM ?

95 IIpuBeauTe mpuMepbl MHOTOTPAHHUKOB?

96 Yto Ha3bIBaeTCs TEIOM BpalleHUs ?

97 IlpuBeauTe mpuUMEpPHI TEJI BPAILICHHUS.

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

1. Brruucnure:
2 1

a) 5—(27)3:(8)3;
6) 23/9-3324;

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

log, 256
2. YOpocTUTe BBIpAKECHUE!

7
8k3kZ Y/a?2
a) 5 6) %/a—s '

k 2
3.BeImonHuTe 1eiCcTBU:

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

1. Beruucaure:
2

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

B) /36 - 24 - 54;

r) 2-logs; 6 —logs 4;

I[) 4310g4, 3;

e) 1110g2 4+logq4 2

2. Ynopocrture BLIpa)KCHI/IC'

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

3.Brinonnure geiicTBus.

log,s 5 + Toga 15

IIpuMepHbIe MPaAaKTHYECKHE 32aHUA.
3aganue 1:

Bapuant Ne 1

1. Brruucnure:
2) 2 (0,32)z;
6) V18- V-12;
B) /1232 - 36;
r) 4-log, 2-log, 4 + 2;
n) logs 200 — logs 8;

49



e) 104—310g10 5.
2. YnpocTuTe BhIpaKeHHUE!
3
a)
a3

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

E; 0) V2n13 - V/8n3,

17
10g13 17 - 10g13 E

Bapuant Neo 2

1. Beruucnure:

2 1
a) 3-83 — (82)3;

3,120_
6)0,5" |0
B) V16 - V4 — 2327,

r) loggs 6 —logg 5 12;

) logs 8 .
logs 2

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

3. BrinosiHuTE I€HCTBUS.

17
10g13 17 - 10g13 E

3aganue 2:
Bapuant Ne 1
BrerarcnuTh npesensr:

2 _ - / 2 _
1. ”mw- 2.IimL. 3 jim Y1tz -1
x-5 3x? —16x+5 x-53—4/2x-1 23 3727
. 2x*-5x-3
5.BBI‘-II/ICJII/ITBH CIACII HKIINN |Im—H UX, =3 U X, = .
pexen GpyHKIL M 2y 15 PA % o =

Bapuant Ne 2
Boruncnute npezensr:
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4x® - 7x+3 X 1-+/1-x2 5x* — x® + 2x

1. lIim————. 2.lim . 3dlim———. 4. lm———
x-1 3X2 -2x-1 x-0/3+ X —+/3-X x-0 X2 X — 00 X _8x +1
X* —7X—2

5. Beruucnuts npenen pyHkuuu lim

—— - HOpux,=0 1 x, =
x-% 2x% —=X—6 ° °

IIpumepHbIe caMOCTOSAITEIbHbIE PA0OTHI

Pao6ora 1:
Bapuant Ne 1
1. Breruucaure:

71 71 71
2tg(>) [tg— +cos—
o(7) Mg - +cosT]

a) )
cosiT— 25|n3;
5) cos 336 —cos156 +tgl00 [g350 tg*18

tg>72 +ctgf162 2

3 7 3n 3n
sin Coxr=—,C0PB=—-—, —<a<2ru N<P<—;
B) SiN@ - f).ecau 500 =8 5 R

r) cos’Za,eazucong u 0<a<L27.

tg150 sin200
co820ctgl4d
3. BerunciauTe 3HaYEHHE OCTAIBHBIX TPHUTOHOMETPHUYCCKMX (QYHKIHNA yria d,

J3 3n

eclii ctga =— u T<a <—.
9=3 2

2. OnpenenuTte 3HaK BBIPAXKECHUS:

SN i)

2 :1'
g (@=27) o2 (a _ZT)
2

4. JlokakuTe TOXKIECTBO:

5. Yupocrute: Sin@ —27) If(l:os{?'z—i7 -a)+tg(7-a) [ﬂg(?’_;7 +a)+ co§(§ -a).

Bapuant Ne 2
1. Beruucnure:
- 2 _
a) y= sm. X=3cos X , ecau tgx=3;
2sin? X + co< X

6) sing=2) +eost )+t ~ote ),

2
B) tg(a+,8),ec./'lu Ctga 25’ 0<a<L27;

a 3 3n
r) COS_,ecmuCoON =— p — <a <27,
2 5 2
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sinl45 ctg250¢
cos315tg200
3. BerunciauTe 3HaYEHHE OCTAIBHBIX TPHUTOHOMETPHUYCCKMX (GYHKIHNA yria d,

2. OmnpenenuTe 3HAK BbIpAKECHUS:

e cosy = A <a<nm
Cu cH S :
4. Jloxaxute ToKaecTBO. tga [tgs + (tga +1gpb) [ctya + [) =1.
5. Yopocrure: Cosg) Eosg) —sing) Etin%) ,

Pabora 2:
1°. C= 8°. (tgn' =
2. () = o.  (ctgy=
B yactHOCTH, X= 10 (arcsirx)’ =
(x%) = 11°. (arcco®) =
(x%) = 12°.  (arctgy =
“x)' = 1. (arcctgX =
1 ! ITPABUJIA TUODEPEHIIMMPOBAHU S
(;j = 14, (u+v)' =
3*. (kx+b)' = 15, (u-v)' =
£ (@)= 16, (W) =
B wacTHOCTH, (e")' = 17, (cu)' =
5. (log, x)' = 18" y '
B yactHOCTH, (ln X)’ = (Vj -
(lgx)' = ( 1)’ ~
B yactHOCTH, v
6. (siy)' = MMPOM3BOJIHA S CJIOXKHOU ®YHKIN
7. (cosx) = 19, f(@(¥) =
Pabora 3:
3anucarh TaOJIUYHBIE HHTETPAIbI.
1°. J'de =
2°. Ixadx= B wacTtHOCTH, _[dx =
dx
3°. —=
X
Vi j a dx= B yacTHOCTH, Jexdx:
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5°. _[cosxdx:
6°. Isinxdx:
& ICc()j;(x -
8. Jsi(rjw;(x -
b
10 | % =

7.40ueHoYHbIE CPeCTBA IJIsl MPOBeAeHHs MPOMEKYTOUHOM aTTecTAlluN

HpOMC)KYTO"IHa}I arrecrauusa

B yacTHOCTH, J'

B vactHOCTH, _[

dx
V1-x?
dx
1+ x°

N JInunsble [Tpumepsl
®dopma [IpakTrueckuii
ATTECTALH 3HaHuA Ymenus onbIT (BIAZeTD) KauecTBa OILICHOYHBIX
CTYJICHTa CPEICTB
Huddepen | Kontpons Onenka Onenka Onenka KonrponbHas
LUPOBAHHBI | 3HAHUS YMEHHS peuiaTh | HaBBIKOB crocobHocTu | padora
i 3auer (B | OCHOBHBIX TUTIOBBIC JIOTUYECKOTO TPaMOTHO H | MPUJIAraeTCs
BUJIE onpejaeneHul, | 3agauu B | MBIIIJICHUS] TIPHU | YETKO
KOHTPOJBH | TEOpeM, obnactu pelleHrny 3aJad | u3ararb
oii paboTel) | hopmyi, npodecCuoHaNb | B obyacTu | Marepuaa B
MpaBWJI W Tp. | HOU npodeccuoHans | TUCBMEHHOM
B MaTEeMaTHKE | JACSTENbHOCTH. | HOM BUJIE
Ouenka NesATEIbHOCTH
YMEHHUS
MMOHUMATH u
YMETb
MPUMEHITh Ha
MIPaKTUKE
TEOPETUYECKUI
MaTepuan
DK3aMeH Kontposnb I'pamoTHO Ouenka Bonpocet  u
3HAHUS u3nararhb CIIOCOOHOCTH | OHMIIETHI
OCHOBHBIX TEOPETUYECCKUI rPaMOTHO | | MPUJIATAIOTCS
OmnpeAesieHul, | MaTepual u YEeTKO
TEeopeM, yMeJo U3JNarath Xoj
dbopmy, MPUMEHSTh €ro pelieHus
OpaBWwJI W Tp. | IPH  PEUICHUH 3a1a4y B
B MaTEMaTHKE | MPAKTHUYECKUX obnactu
3aja4 npodeccuona
JILHOU
JESTEIIBHOCT
U
apryMEeHTHPO
BaTh
pPE3YNIbTATHI
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7.4.111puMepHBbIe BONPOCHI VISl IPOBEACHUS MPOMEKYTOYHOM aTTeCTALNH:

1. Ilensie u pamuoHanbHBIE 4YHcHa. JlelicTBUTENbHBIE 4ucia. AOCONIOTHAsS U
OTHOCHUTEJIbHAS OTPEIIHOCTH.

2.  Kophu u crenenu, ux cBOUCTBA.

3. Jlorapudm: onpenenenue u cpoiicTBa. Buasl norapudmos. [IpaBuna neicTBuit
¢ jorapudmamu.

4.  Jlorapudmudeckue ypaBHeHHs 1 HepaBeHCTBA. CTIOCOOBI pEICHMUS.

5.  Iloka3zarenpHbie ypaBHEHUS U HepaBeHCTBA. CIIOCOOBI peIICHHUS.

6. Pannannasa mepa yria. COOTHOIIEHHS MEXY TPaayCHOW U palMaHHON MepaMu

yria. CUHyC, KOCUHYC, TAaHT€HC, KOTAHT€HC YHCclia. TpUroHoMeTpuieckue (QpyHKIHH
YUCJI0BOTO apr'yMEHTa, 3HAKU UX 3HAUYCHUM.

7.  OcHOBHbIE TPUTOHOMETpUYECKHUE TOXKAECTBA. PopMyIibl puBeaeHUs. CUHYC U
KOCHHYC ABOWHOTO YIJIa.

8. [Ipocrerimme TPUTOHOMETPUUYECKHUE YPaBHCHMUS. Pemenne
TPUTOHOMETPUUYECKUX YPABHEHHM

9. O@yukuuu. CnocoOwsl 3amanus ¢ynkuuu. CpoiictBa ¢yHkiuil. CroxxHas
byHKIIHS.

10. Crenennas GyHKIUA: ONpeaeieHrne, CBOUCTBA U IpaduKu

11. Tloka3arenwpHas QPyHKIIUS: ONpeiesIeHUe, CBOMCTBA U rpaduKu

12. Jlorapudmuueckas QyHKIIUS: OoNpeiesieHHe, CBOMCTBA U rpadUKH.

13. CuHyc, KOCUHYC, UX CBOMCTBA U Tpa(uKH.

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

15. TIIpeoOpazoBanuss  rtpaduxoB. IlapamrensHbIi  TEpEeHOC,  CUMMETPHS
OTHOCHUTEJILHO OCEil KOOPAWHAT M Hayaia KOOPAUHAT, PACTSXKEHUE U CKATHE.

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

17. TlpaBuna u hopmyinsl quddepeniiupoBanus GyHKITUH.

18. HeoOxoauMmble U AOCTAaTOYHBIE YCIOBUSI BO3pacTaHUs M YObIBaHUS (DYHKIIHH,
CYILIECTBOBAHUS IKCTPEMYyMaA.

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

20. Hawubonbiiee u HaMMeHbIIEE 3HAaUCHNUS (PYHKIUU Ha IPOMEKYTKE.

21. O6mas cxeMa noctpoeHus rpadukoB GYHKIIUN ¢ TOMOIILIO MPOXU3BOIHOM.

22. [IlepBooOpa3nas: omnpeneneHue. HeonpeneneHHblid UHTETpa: OMpEAeliCHUE U
CBOMCTBA.

23. ®opmynsl uHTerpupoBaHug. (CrnocoObl BBIUMCIEHUS  HEOMPEIAEICHHOIO
UHTErpaa.

24. OmnpeneneHHbI UHTETPAJ: ONpeaeIeHIe, TEOMETPUUECKUN CMBICT U CBOWCTBA.
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25. KpuBonuHeiiHas Tpameuus: TMOHATHE, CHOCOObI BBIYHUCICHHS IUIOMIATU C
IIOMOILBIO OIPEICIICHHOIO NHTErpaIa.

26. OcHOBHBIE MMOHITHS KOMOMHATOPUKH.

27. CoObiTusa. Knaccuueckoe omnpeneiaeHue BEpOSTHOCTU. TeopeMbl CIIOXKEHUS U
YMHOEHHUSI BEPOSITHOCTEM.

28. Bexrtop: ompenenenue u aecTBus Haa Humu. CBOWMCTBA JEUCTBUI Ha
BEKTOPaMHU.

29. TIlonsTue NpsAMOYroJbHOM AEKAPTOBOM CUCTEMBI KOOPAUHAT Ha MJIOCKOCTH U B
npoctpaHcTse. [IpaBuia nelicTBUi Hal BEKTOPAaMH, 3alaHHBIMUA KOOPIUHATAMH.

30. OcHOBHbBIE OHATHUS CTEPEOMETPUU. AKCHOMBI CTEPEOMETPUN U CIIEICTBUS U3
HUX.

31. B3saumHOe pacnosyio’keHUE MPSAMBIX, MPSAMON U IIOCKOCTH, IBYX IUIOCKOCTEH B
npoctpaHcTBe. OCHOBHBIE TEOPEMBI O NAPAIIIEIIBHOCTH MPSMOI U INTIOCKOCTH.

32. Ilonatue yrma Mexay  CKpeUIMBAIOMIMMHCS  OpsAMbIMU.  [Ipu3Hak
MapaJJIETbHOCTH ABYX IJIOCKOCTEMN, CBOMCTBA NApaJUIEIbHbIX IIJIOCKOCTEM.

33. llepneHauKyJIApHOCTh MNPSAMOM M IUIOCKOCTH. 3aBUCUMOCTb  MEXKIY
NapaJIENbHOCTBIO U MEPIICHINKYJIIIPHOCTBIO IIPSIMBIX U INIOCKOCTEH.

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

35. Vromx Mexay npsSMo# U III0CKOCThI0. Teopema o TpExX mepreHAnKyIspax.

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

37. llepneHAUKyJISIPHOCTb ABYX IJIOCKOCTEH.

38. MmHororpansuk. [loBepxHOCTh MHOTOTpaHHUKA. [[paBUIbHBIE MHOTOTPAaHHUKH.
39. Ilpusma: onpenenenue u Bupl. CeueHue B IpU3Max.

40. Ilapamnenenunen. Ceuenue B napayienenunene. OCHOBHbIE TEOPEMBI.

41. TIlupamwuna: onpenenenue. [IpaBunbHas nupamuiaa.

42. ununHIp v KOHYC: ompenesieHue u cBoiictea. CeueHusl.

43. Illap u cepa: onpeneneHre U CBOMCTBA.

44, OO0BbeM reoMeTpUYECKOro TeJa: MOHATHE U OCHOBHBIE (DOPMYJIBI.

7.4.2 IlpumepHble 3a1a4u I NPOBeIeHNs MPOMEKYTOYHOM aTTeCTAlMU

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

2. Pemure cuctemMy HEpaBEHCTB: {Zx 41> 4x—7
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3. Pemmure cucremy ypaBHEHMHM C TOMOUIBIO OINPEACIUTENEH CUCTEMBI:
5x + 3y + 3z = 48,
2x + 6y — 3z =18,
8x — 3y + 2z =21.

4.  Pemute ypaBHenus: a) logs x = 2logs 3 + %log;, 49 — §l0g5 27,
0) 9* —2-3* = 63.
sin? (E)+tg3(§)—2 cos=

5. Bobuucoure: —= AN
cos (Z)+ctg (g)—z sing
6. Brruncnure 3HaueHHME OCTaIbHBIX TPUTOHOMCTPHYCCKUX Cl)YHKI_II/Iﬁ yria a,
. 3 m
€Cli Sina = —ZI/I; <a<T.
Z]_‘I‘Zz
7. JLost 3a0aHHbIXZq, Zy, Z3, Z4 BBIYUCIIATH BBIPAXKCHUEC —, €CIIA

Z3—Z4

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

Bapuant Ne 2

1.  Pemmre ypaBuenue: (5x + 4)(5x —4) — 10(x — 2) = 4.
2.  PemmuTte cucreMy HEpaBEHCTB: {Bx —8<2x-10,
2—5x=6—6x.
3. Pemmte cucreMy ypaBHEHHH C TIOMOINBIO ONPEACIHUTENEH CHUCTEMBI:
5x—3y+4z =6,

2x—y—2z=0,

x—2y+z=0.
4.  Pemute ypaBHEHUS: a) logi x + log: x = 6;

2 2
6) 5¥*1 — 352 = 122,

30tg§+tgg-(tgg+sin§)-

5. Brerauciure: —
2—COSTT—2 sm;
6. Beruncnure 3HaueHUWE OCTalbHBIX TPUTOHOMETPHUYECKUX (YHKIUMU yria a,
V3 3w
€CJIA COS & =S Hu <a<?2m.
Z1—2Z3
7. J{nsl 3a0@HHBIXZ,, Z5, Z3, Z4 BBIYMCIUTD BBIPAKEHUE p— eclii

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

7.4.2.

7.4.311puMepHbIe 3a]aHUs J1JIs1 IOATOTOBKH K IK3aMeHYy

1.  Tlocrpouts rpaguk pyHkuun y=3"-2
2.  Tloctpouts rpaduk pynkuuu y = 3 + sin 2x.
3.  Haiiaure obnacts onpenenenus Gpynkuuun y = log,(8 —x), y = vx+ 1.
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4. Uccnenyiite QyHKIHUIO HA YETHOCTh Y = X2 COSX.

)
5.  Haiitu f'(1),ecmu f(X) = N +4e*

2 X

6.  Haiitu npousBognyto pynkuuu f(x) = ); +Inx+ ex
x> X 1
1. Haiigure Makcumym QyHKIUH Y = 3 + o 2X - 25
. 2X
8.  Haiitu Touku neperuda pyHkuumu Y = 1y
9 Halitn HeonpeieneHHbI HHTErpaJl: j ~2 +X—2 -3 dx
' P Pl cogx 6
o o . x+1
10. HaiiTu HeonpeeaeHHBIM UHTETPAIL: j(zjdx
X
3

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

12. Bpuucnuth mioniaab GUrypsl, OrpaHUYEHHON TUHUSIMH Y = X°,y = 2= X

13. B mxkone 1254 ygamuxcs. M3 nux 1200c¢ xopomelr ycneBaemocThio. Halitu
BEPOATHOCTH TOTO, UTO HAyTraJ BRIOPAHHBIN YYCHHUK Oy/IeT HEYyCIIeBAFOIIHIA.

14. CkonbkuMu crnoco0amMu U3 25 YYEHUKOB Kjlacca MOXKHO BbIOpath 4 mJis
y4acTus B IPa3THUYHOM KOHIIEpTE?

7.4.AllpuMepHbIe OWIETHI 1Js MPOBEIEHUs IK3aMeHa
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1920

MUWHUCTEPCTBO OBPA3OBAHUA 1 HAYKHU P®
denepanbHOE roCyIapcTBEHHOE O10KETHOE 00pa30BaTEIbHOE YUPEKICHUE BBICILIETO
o0Opa3oBaHUs
«Ky0aHckuii rocy1apcTBeHHbIN YHUBEPCHTET»
(@I'BOY BO KyoI'Y)
HNHCcTUTYT cpeHero npogeccuoHaJIbHOro 00pa3oBaHus

BWIET Ne 1

1. Llenble u panvoHanbHbIe Ykcia. JledicTBUTENbHBIE Yucia. AGCOMIOTHAS U
OTHOCUTEIIbHAS IOTPEIIHOCTH.

2. [IpsimoyronpHas (ekapToBa) cMCTEMa KOOPAMHAT B pocTpancTBe. Popmyia
PACCTOSHUS MKy IBYMSI TOUKaMH. Y paBHEHUE ChepBhl.

3. Ha »x3amene 60 OuneroB, AHapeii He BeIyuni 3 U3 HUX. Haiiure BEepoSTHOCTH TOTO,

4TO EMY IIOIIaACTCA BBIy‘IeHHBIﬁ ouier.

[Tpencenarens npeaMeTHOH (IIMKIOBOM) KOMHCCHU H.I'. TuroB

1920

MUWHUCTEPCTBO OBPA30OBAHUA 1 HAYKHU P®
DdenepanbHOE roCcyIapcTBEHHOE O10KETHOE 00pa30BaTEIbHOE YUPEKICHUE BBICILIETO
oOpa3oBaHUs
«Ky0aHnckuii rocy1apcTBeHHbIN YHUBEPCHTET»
(@I'BOY BO KyoI'Y)
HHCcTUTYT cpeaHero npodeccuoHaJIbHOr0 00pa3oBaHus

BUWIET Ne 2

1. CreneHu ¢ pallMOHaNbHBIMUA IOKA3aTESIMU. ONPEJCIIEHUE U CBOMCTBA.
2. BekTopsl B mpoCTpaHCTBE: ONPEACIICHUE U IEUCTBUS HAJl HUMH.
3. CKONBKUMH cIIOCOOaMHM MO>KHO M3TOTOBUTB TPEXLBETHBIN (p1ar ¢ ropu30HTaIbHBIMU

MOJI0OCaMH, €CITM UMEETCSl MaTepHall / pa3IuyHbIX IBETOB?

[Tpencenarens npeaMeTHOH (IIMKIOBOM) KOMHCCHU H.I'. TuroB
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8.OBYYEHHUE CTYJAEHTOB-UHBAJINI0OB U CTYAEHTOB C OTPAHUYEHHbBIMUA
BO3MOXHOCTAMMU 310POBbA

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

Jlyig U1 ¢ orpaHUYEHHBIMUA BO3MOKHOCTSIMH 37I0POBbsI IIPEAYCMOTPEHBI 00pa3oBaTebHbIE
TCXHOJIOTHUH, YUUTBIBAOIINUC OCOGGHHOCTI/I " COCTOAHUC 300POBbS TAKUX JIUII.

9. IOINOJITHUTEJBHOE OBECIIEYHEHUE JUCIUIIJINHbI

He npenycmorpeHno.
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JAUCT
H3MEHEHUIT paboyei yueOHOM MporpaMMbl M0 AUCLHTTMHE

[1J1.01 Maremaruka: airebpa M Havasna MareMaTH4eCcKoro aHaJlu3a, reoMeTpus

HOHOIIHCHMH W U3MCHECHNS, BHOCUMBIE B pa6oqy10 [IporpaMmy JUCLUIIIIMHDI

OcHoBanus Paznen PITJI, B

BHECEH USI KOTOpPbIH ¢ s

JONOHEHMI 1 BHOCHTCS Co,uepxcaHne BHOCHUMBIX NOMOJIHEHHUHU, UBMEHEHUH

M3MEHEHMH M3MEHEHMS a

[pennoxenue

aboToaTes

1. bawmaxos, Mapk MBanoBuu. Maremaruka: anreGpa u nauasna n
MaTeMaTH4eCcKoro aHajmnsa, reometpus [ Teker| : yueGuuk s
MCIOJIb30BaHUS B y14eOHOM npoliecce 00pa3oBaTesibHbIX yupekaeHHii
CTIO na 6a3e 0cHOBHOTO 06LIEro 06pa3OBaHMs ¢ NOMYYCHHEM CpetHero
o0wero obpazosanms / M. M. bawmarkos. - 4-e u3n., crep. - Mocksa :
Axaznemust, 2017. - 253 ¢. : un. - (MpodeccronansHoe obpazoBaHie.

[pennoxenne OO6uieobpazoBarenbHbie aMcUMMIMHBI). - ISBN 978-5-44

COCTaBUTES 2. bawmakos, Mapk MBaHoBI4. Maremaruka: anrebpa u Hauana

MporpaMMbl MaTeMaTH4eckoro aHasnusa, reometpus [ Teker] : 3anaunuk : yuebHoe
N0COOHE /1S MCTIOJIB30BaHKs B Y4eOHOM npoLiecce 06pa3oBaTelbHbIX
yupexnenunii CIO na 6aze ocHOBHOTO 061ero o6pa3oBaHus ¢
noslydeHueM cpeanero obuiero odpazosanus / M. M. Bammakos. - 4-¢
M3, ctep. - Mocksa : Axkanemus, 2017. - 414 ¢. - (IlpodeccuonanbHoe
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PELHEH3USA
Ha pabouyo MporpaMmy y9eOHOU JUCITUTITMHBI

II1.01 MaTtemaTuka: ajaredpa u Ha4yajia MAaTeMAaTHY€CKOI0 AHAJIN3a, TeOMEeTPHUs

s cnenuaabHocT 09.02.03 [IporpaMmmupoBaHue B KOMIIBIOTEPHBIX CHCTEMAX
PabGouass mnporpamma yueOnou guctmmimHbel [1J[.01 Maremaruka: anreOpa u Hadajia
MaTeMaTUYeCKOTr0 aHallu3a, TeOMETpHUs pa3paboTaHa i CTYAEHTOB CHEIHATbHOCTU CPEIHEro
npodeccuonanbHoro oopazoanus (naee CI10) 09.02.03 IIporpaMMmupoBaHHe B KOMITBIOTEPHBIX
CHUCTEMaX Ha OCHOBE MPUMEPHON NporpaMMbl 00IIE0Opa30BATEIBHON yUeOHOW TUCITUTLIMHBI
«Matematuka» g NpOo(hecCHOHAIBHBIX 00pa30BaTEIbHBIX OpPraHU3alui, PEKOMEHIOBaHHON
®denepalibHBIM TOCYIAPCTBEHHBIM aBTOHOMHBIM yupekaeHueM «DeepaibHbIi HHCTUTYT Pa3BUTHS
oOpazoBanus» (PI'AY «DPUPO») B kauecTBe NPUMEPHOM IIPOrpaMMBbI JUIsl peain3alliid OCHOBHOM
npodeccuoHansHOM 00pazoBarenbHOI mporpammbl CITO Ha 6a3e 0CHOBHOTO 00IIEro 00pa3oBaHUS
C TMOXy4eHHeM cpemHero oobOmero oOpasoBanus. IIporoxkonmr Ne3 or 21 wuroms 2015r.
Peructpanmonnsiit Homep perieH3uu 377 ot 23 uronst 2015r. PI'AY «DUPO».

VYueOnas nucuurunnaa [1/1.01 Matemaruka: anrebpa U Havajga MaTeMaTHYECKOro aHAIM3a,
reoMerpust uzydaercs B uukie OIl oGmeobpazoBarenbHON mMoAroToBkM yueOHoro miuana OITOII
CIIO B uvactu npodunbHbix aucuuiuind [1J]. OO6ydyenue npoBoauTcs Ha 6a3e OCHOBHOTO OOIIETO
o0pa3oBaHMs W HallEJICHO Ha MOJYy4YeHHE cpefHero oOmiero obpaszoBanus. Pabouas mporpamma
cocTaBlieHa JiJIsl OYHOU (hOpPMBI O0yUYEHUSI.

[IporpamMma cocrtaBiieHa KBaJM(PULIKMPOBAHHO, OTIMYAETCS CUCTEMHBIM MOAX0JI0M. B Hell
OXBa4yeHbl BCE OCHOBHBIE BOIPOCHI IO JAHHOW TUCIHUIUIMHE, MpodeccroHalbHas 3HAYUMOCTh
KOTOPBIX, TIpM TOATOTOBKE KOMIIETEHTHBIX CIICUAIMCTOB, OCOOCHHO BeNWKA. Buabl
BHEAYJIUTOPHBIX CAMOCTOSTEIbHBIX pabOT TMO3BOJSIOT O0O0OIIUTE M YIIIYOUTh H3y4aeMbIi
MaTepuai, U HalpaBiIeHbl Ha 3aKpeIyIeHue YMEHHS MOMCKA, HAKOIUIEHUS U 00pabOTKH pa3iIHyuHbIX
UCTOYHUKOB MH(popmanmu. CucreMa 3HAHUN U YMEHHH, 3aJI0)KEHHAs B COJIEP>KaHUU, CIIOCOOCTBYET
nprOOPETEHUIO TPAKTUYECKOTO OIBITa M COOTBETCTBYET TPEOOBAHUSM K pPE3ylbTaTaM OCBOCHHS
npenmeta. [lacmopT mporpaMMbl 000CHOBAHHO U TOJHO OTPa)kaeT COJAEpkKaHHe AUCHUILTHHBI, €€
pOJIb U MECTO B MOATOTOBKE CHEIMAIMCTA CPEIHEro 3B€HA, paCKphIBaeT LEJIU U 3a7aud y4eOHOM
TUCIUIIMHBL. OmnpeneneHbl TpeOOBaHUS K YMEHUSAM U 3HAHHSM CTYICHTOB.

Pabouas mporpamma paccunrtana Ha 372 yaca. J[aHHO€ KOJIMYECTBO YacOB, BBIICTICHHOE HA
OCBOEHHE y4yeOHOW MUCIHUIUIMHBI, TO3BOJHUT MOIYUYUTh HEOOXOIUMBIC 3HAHUS U YMEHHS, KOTOPbIE
MOKHO TPHMEHATh B JaJIbHEHWIIEM Ha NpPAKTHKE. TeMaTHUeCKWW IUIaH WMEET ONTHMAaIbHOE
pacripesielieHie 4acoB IO pa3jienaM M TeMaM 10 O4HOil (opme oOydeHHs, B COOTBETCTBHM C
yueOHbIM mmaHoM. Kaxkplil pazzien nporpaMmbsl OTpa)xaeT TEMAaTUKY U BOIPOCHI, [TO3BOJISIIOIINE, B
MOJTHOM 00beMe, M3yUnuTh HEOOXOMUMBIA TeopeThueckuil Matepuain. [IpoBeneHne MpakTHUECKUX
3aHITHH, IPETYCMOTPEHHBIX paboyeil IporpaMMoii, MO3BOJISIFOT 3aKPENUTh TEOPETUYECKUE 3HAHNUS,
PHOOpPETEHHBIC TIPH U3YICHUH JAaHHOW JUCIIUILINHBL.

W3ydyeHre  IUCHUIUIMHBI CHOCOOCTBYeT S(PQEKTUBHON U KayeCTBEHHOW IMOATOTOBKE
MOJIOJIBIX CHEIHAJIMCTOB B 0OOJACTH MPOTrPaMMUPOBAHMSI B KOMIIBIOTEPHBIX cucTeMax. Pabouas
porpaMMa CoJep>KUT MUHUMYM JIUTEPATYPbl, HEOOXOAUMOM AJIsl U3YUCHUS JaHHOW JUCIUILTUHBL.

Pa3paborannas pabouas mporpamma y4eOHOM TucHUIUIMHBI MaTtemartuka: anredpa u Hadasia
MaTeMaTHYECKOro aHalln3a, TEOMETPHUsl PEKOMEH TyeTCs sl HCIIOIb30BaHUs B ydeOHOM Mpoliecce
P NOAr0TOBKe oOy4aromuxcs mo crenuanbHocTa 09.02.03 [IporpammupoBanue B
KOMIIBIOTEPHBIX CHCTEMaX

JlouieHT xadeapbl

MH(OPMALIMOHHBIX 9
00pa3zoBaTeNbHBIX TEXHOIOTHIi ne / — 3acaako
(bakynbpTeTa MaTEMaTUKU U Omnbra BnagumuposHa

KOMIIBIOTEpHBIX HayK @I' bOY
BO «Ky6I'Yy, k.1I1.H., JOLIEHT



Penenszus
Ha pabouyio nporpammy yueGHoii JUCLMITTHHBI
II1.01 MaTtemaruka: aarebpa u HaYAIa MaTeMaTHYeCKOro aHa/IM3a, reomMeTpus
A1t enenransHocTH 09.02.03 [Iporpammuposanue B KOMITBIOTEPHBIX CHCTEMax

PaGouas nporpamma YueOHOH aucLmMnanmeI [1J1.01 Maremaruka: anrebpa u
Hadana  matematuyeckoro aHasnmsa, F€OMeTpus  paspaGoraHa g CTYAEHTOB
CNCUMAIBHOCTH CpeiHero npodeccHonanbHoro o0pasoBanus (nanee CITIO) 09.02.03
[Tporpammuposanue B KOMMBIOTEPHBIX CHCTEMAX HAa OCHOBe MPUMEPHO#H nporpammbpl
o0weobpasoBatebHOl Y4eOHOH  AMcUMNANHDBI «Maremaruka: anredpa W Havana
MaTeMaTH4eCcKOro aHaausa; FCOMETpUA» A1 npodeccHoHanbHbIx o0pa3zoBaTebHbIX
OpraHM3auMi, peKOMEeHI0BaHHOMN DenepasbHbim FOCYIapCTBEHHBIM  aBTOHOMHbBIM
yupexaenuem «DenepanbHeiii MHCTHTYT pasBuTHs 00pa3zoBaHmsy (PI'AY «®UPO») B
Ka4ecTse nmpuMepHOH nporpammel s peau3aliK  OCHOBHON npoeccHoHanbHoj
00pazoBaTenbHOI nporpammel CITO  Ha 6ase ocHoBHOrO obwero o6pasoBanus ¢
NoJy4eHHemM cpenHero obiero oOpasoBanwusi. [Tpotokon Ne3 or 21 wong 2015r.
Peructpaunonnsiii HOMED peuensun 377 ot 23 wrons 2015r. GrAY «DHUPO».

YuebHas ancumnamna [M]1.01 Maremaruka: anrebpa M Hauana MatemMaTHYeCKOro
aHanmsa, reoMeTpus wusyuyaercs B uukne OJ] o0uieo6pa3oBaTenbHON  NOArOTOBKH

o0y4eHus.

PaGouas nporpamma Y4eOHOH AMCUMNIMHBI cocTaBena JIOTHYHO, CTpYKTypa
AMCLIHTIIMHBL COOTBETCTBYET NPUHLIKMY €1MHCTBA TEOPETHYECKOro M MPaKTUYECKOrO
o0yueHus, pasnensl BbieseHs AWIAKTHYECKH LenecoobpasHo. [TocnenosarenbHocTs
TEM, TNpeAaraemMblX K M3yyeHHIo, HalpaB/CHa Ha KayeCTBEHHOE YCBOeHMe y4eOHoro
MaTepuana. Buabl camocTosTe bHBIX paboT nosBonsOT 0606WHTE K yrayouTe
M3y4aeMbli MaTtepuan u HampasieHbl Ha 3aKPEIUICHHUE YMEHHMS MOMCKA, HAKOMJICHUS U
06paboTkn undopmarmm,

Cucrema 3Hanuii u YMEHHUH, 3ai0keHHas B COAepxKaHuM, cnocoGeTByeT
MPHOOPETEHHIO MPAaKTHUECKOrO OMbITa 1 COOTBETCTBYET TpeGOBaHMAM K pesynbTaTam
OCBOCHUA npeamera. [Tacnopt nporpammel 000CHOBAHHO M NOJIHO OTpaXkaeT coleprkaHue
AWCLHIINHBI, €€ POJib U MECTO B NOArOTOBKE CMELHANNCTA CPeLHEro 3BeHa, pacKpbiBaeT
UCIH ¥ 3aaa491 yueOHON AMCUMNIUHDL, Onpenenenbl TpeGosanus YMEHHSAM W 3HaHUAM
CTYEHTOB.

[Tporpamma paccunrana na 372 4aca. Tematuueckuii njan u coaepxaHue
Y4eOHOH  AMCUMMIMHDI PacKpbIBaeT  nocienoBaTenbHOCTH NPOXOXKAEHUs  Tem,
COOTBETCTBYET TeMaTHYECKOMY MJaHy W pacnpeneneHuo uvacos. B nporpamme
onpeaencHsl Gopma nposeaenus, uenm, sagaun Y4eOHOM AMCUMMIUHDI, NPpeACTaB/EHbI
o0si3atesbHble HOPMbI OTUETHOCTH, Peanusosanbl aunaxkruueckue NPUHUKIBEL 00yUeHHUs:
HEJIOCTHOCTD, CTPYKTYPHOCTB; OTpaskeHa B3aHMOCBS3E MEXKAY OTAC/IbHBIMH 3/1€eMEHTAMU
CTPYKTYpBbI.

Wsyuenne nammoit aucumnimm cnocoberByer ¢ hexTHBHON W Ka4yeCTBeHHO
NOArOTOBKE CTYAEHTOB,

[Tepeyens pekomenayemoii ocHOBHOJ W IOTIOJTHUTEILHOM IMTepaTyphl BKIHOYaeT
obwenocTynHble MCTOYHHKH, H3JaHHbIE B rnocjegHee Bpems (He nosaHee S ser).
[lepeuncnennsie HHTepHeT-pecypebl aKTya/lbHbl H 10CTOBEPHBI.

PaszpaGorannas fiporpamma y4e6Ho# aucunnauub [1]1.0] Maremaruka: anrebpa

1



M Hayalla MaTtemMaTuyeckoro aHaJim3za, FCOMETPUS MOXKET ObITh pEKOMEHAOBaHA /14

MCNOJIb30BAHKS B y4eOHOM NpouLecce NpH MOArOTOBKE MO CHELMAbHOCTH 09.02.03
[1porpammuposanue B KOMMbIOTEPHBIX CUCTEMAX.
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