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1. ITACHIOPT PABOYEM IMPOT'PAMMBI YUEBHOM JTUCHUTLTAHBI

1.1.06aacTh NpUMeHEHUS POTPAMMbI

Pabouas mporpamMma ydeOHOW NUCHUIUTMHBI «MateMaTuka» paspaboTaHa Iis
cTyaeHToB crerranbHoctd 54.02.01/Iu3aiiH (o oTpacisiM) Ha OCHOBE IPUMEPHOU
nporpaMmbl 00111e00pa3oBaTeIbHON YU4eOHOM AUCIUTIIMHBI «MaTeMaTuka: ainredpa u
Hayaja MAaTeMaTU4YeCKOro aHajau3a, T[eoMEeTpus» Uil  Npo(ecCHOHANbHBIX
o0pa3oBaTeNbHBIX OpraHH3aIlyi, PEKOMEHI0BAaHHOM denepanbHBIM
rOCy/IapCTBEHHBIM aBTOHOMHBIM yupexaeHrueMm «DenepaabHblii HHCTUTYT Pa3BUTHUS
obpazoBanusi» (OI'AY «DHPO») B KadecTBE NPUMEPHOW MPOTPAMMBI IS
peann3anuyd OCHOBHOW mpodeccruoHaabHON oOpa3oBarenbHoi mporpammsbl CIIO Ha
0a3e OCHOBHOTO 0O0mIeT0 O00pa3oBaHUS C TIOJYYCHHEM CpPETHEro O0OIIero
oOpa3zoBanus. [Iporokon Ne3 ot 21 urona 2015. PeructpannoHHblii HOMEp peLieH3UN
377 or 23 miona 2015. OI'AY «DUPO» c yuerom Ilpumepnoil ocHOBHOMU
00pa3oBaTeNbHON TPOTpPaMMBl  CPEIHEro 00mero oOpa3oBaHUs, OIAOOPEHHOM
peuieHreM  QgeaepabHOTO  Yu4eOHO-METOAUYECKOr0 OOBEAMHEHUs] 10 0oOIeMy
oOpaszoBanuio (mporokosn oT 28 utonst 2016r. Ne2/163).

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

VuyeOHas JMCITATIIINHA «MaTteMaTuKa» M3y4daeTcs B LIUKJIC
00111600pa30BaTENbHBIX AUCIUILINH, (POPMUPYEMBIX U3 00S3aTEIbHBIX MPEIMETHBIX
obnacreit ®I'OC cpennero obmero oOpaszoBanus, sl crneruaibHocTH 54.02.01
Huzaiin (o otpacisam). M3yuenne mucrumuinabl bJ1.03 Marematnka He00X01uMO
JU1s1 ocBoeHus nocnenytomen nucuuminasl EH.01 Marematuka.

1.3.lenu u 3aga4yu yuyeOHOM JUCHUILIUHBI — TPe0OOBaHUS K pe3yJbTATaM 0CBOEHHA
AUCIHUNIHHBI

Heas aucuUmIMHbL. (GOPMHUPOBAHUE MPEICTABICHUH O MaTeMaTHUKE Kak
YHHUBEPCAILHOM $I3bIKE HAYKH, CPEICTBE MOJCIMPOBAHMUS SIBJICHUH U TIPOIIECCOB, 00
UJIeSIX U METOJaX MaTeMaTHKH.

3agayu THCHMIINHBI

— OBJIAZICHUE MATEMAaTUYECKUMH 3HAHUSIMH M YMECHUSMH, HEOOXOIUMBIMH B
TIOBCETHEBHOM JKU3HH, JJISI H3YYEHUSI CMEXKHBIX €CTECTBCHHOHAYYHBIX AUCIUILINH Ha
0a30BOM YpOBHE U JUCHUIUIMH NPOPECCHOHANBHOTO IIMKIA; JUIA TOJTyYeHHS
oOpa3oBaHusi B 00JacTsAX, HE TpeOyIOUMX YriayOJIEHHONM MaTeMaTH4ecKOu
HIOJITOTOBKH,

— pa3BHUTHE JIOTUYECKOTO MBIIUICHUS, TMPOCTPAHCTBEHHOTO BOOOpaXKEeHH,
ATOPUTMUYECKON KyJIbTYPhl, KDUTUYHOCTH MBIIUICHUAS HA YPOBHE, HEOOXOIUMOM
st Oy myniei mpodecCHoHABHOM IesITeIbHOCTH,;



— BOCHHUTAHUE CPEJACTBAMU MATEMAaTHUKHU KYJbTYpPbl JUYHOCTH, MOHUMAHUS
3HAQYMMOCTM MATEMATUKHU JUIsi HAyYHO-TEXHHUYECKOTO MpOTrpecca, OTHOUIEHUA K
MaTeMaTuKe, KaK K YacTh OOIIEYEIOBEYECKOM KYJIbTYphl 4Yepe3 3HAKOMCTBO C
UCTOPUEN MAaTEMaTUKH,

— pacliMpeHue U cUCTeMaTH3alus OOIIMX CBEIECHUN O QYHKUUAX, U3YUCHHE
HOBBIX KJIACCOB DJIEMEHTAPHBIX (DYHKITUH;,

— pacuIMpeHHWE ¢ COBEPIICHCTBOBAHME MAaTEMaTUYECKOr0  ammapara,
c(hOpMUPOBAHHOTO B OCHOBHOM IIIKOJIE;

— O3HAaKOMJIEHHME C DJIEMEHTaMH JU(PPepeHInaIbHOIO HCUYUCICHUS KakK
anmnapaToM ucciaeoBaHus GYHKUUN, pellIeHns] IPUKIAIHbIX 3a/1a4;

— WU3yYCHHE CBOWCTB MPOCTPAHCTBEHHBIX Te€J, (QOpMUpPOBAHUE YMEHHS
MPUMEHSITh 3T CBOMCTBA JJISl PEIICHUS IPAKTUYECKUX 3a]1a4;

— pacmuipeHue W yriayOJeHue MpefCTaBICHUN O MAaTEeMAaTHKE KakK DJIEMEHTE
YEJI0BEYECKON KYJIbTYPhl, O IPUMEHEHUH €€ B ITPAKTHUKE;

— COBEpLICHCTBOBAaHUWE WHTEIUIEKTYAJIbHBIX M PEUYEBBIX YMEHUW IyTEM
Pa3BUTHS JIOTUYECKOTO MBIIIJIEHUS, 000TalllEHNE MAaTEMAaTUYECKOTO S3bIKA.

1.4TlepeyeHb MIAHUPYEMBIX Pe3yJbTATOB 00yYeHHS M0 AUCHHUIIHHE (TepevYeHb
dopMHUpyeMbIX KOMIIETEHIIHiA)

OcBoeHue coepKaHus y4eOHOU JUCHUIUIMHBI «MaTteMaTHKa»
o0ecneunBaeT JOCTUKEHUE 00YUaAIOIUMUCS CIEAYIOIINX Pe3)ibmamaos.

JAUYHOCMHDBIX.

— chOpPMHPOBAHHOCTh TPEACTABICHUH O MAaTEMaTUKE KaK YHUBEPCAJIHLHOM
SI3BIKE

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

— TIOHMMaHWE 3HAYMMOCTH MaTEeMaTUKH JUIsl  HAyYHO-TEXHHUYECKOTO
nporpecca, CcGOPMUPOBAHHOCTh OTHOIIEHMS] K MaTeMaTHMKe KaKk K 4YacTh
00111e4eIOBEUECKOM KYJIbTYpPhl Ye€pe3 3HAKOMCTBO C UCTOPUEH Pa3BUTHS MaTEMAaTUKH,
DBOJIIOLIMEN MAaTEMATHYECKUX UIEH,

— Ppa3BUTHE JIOTHYECKOTO MBIIIJIEHUS, MPOCTPAHCTBEHHOTO BOOOpaKeHMUS,
AITOPUTMUYECKON KYJIbTYPhl, KDUTUYHOCTH MBIIIJIEHUS Ha YPOBHE, HEOOXOIMMOM
st Oymymiert mpoeCCUOHANTBHON NESITEIbHOCTH, VISl POJAODKCHHS 00pa30oBaHUs U
caMo00pa30BaHus;

— OBJAJIeHHE MaTeMAaTHYECKUMH 3HAHUSIMH U YMEHHUSIMH, HEOOXOJIUMBIMHU B
MOBCEIHEBHOM KW3HH, JISI OCBOSHUSI CMEKHBIX €CTeCTBEHHO-HAYUHBIX TUCIUIUIMH U
JTUCITUTIINH MPOGECCHOHANTBHOTO ITUKIIA, NIJISl TOJydeHUus o0pa3oBaHMs B 00JIACTSX,
HEe TPeOYIONUX YIIIyOJICHHOW MaTeMaTUIeCKON MTOATOTOBKHY;

— TOTOBHOCTh M  CHOCOOHOCTH K o0Opa3oBaHHIO, B TOM  YHCIE
caM000pa30BaHMIO, HA TPOTSHKEHUU BCEH JKM3HU;, CO3HATEIbHOE OTHOIICHHE K
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HEMPEPHIBHOMY OOpPa30BaHUI0 KaK YCIOBUIO YCHEITHOW TPO(PECCHOHATLHON W
00IIIECTBEHHON NEATEIILHOCTH,

— TOTOBHOCTH M CIIOCOOHOCTh K CaMOCTOSTEIBHOH TBOPYCCKOH M
OTBETCTBEHHOH JIESTEIHLHOCTH,

— TOTOBHOCTh K KOJUICKTUBHOHM pabOTe, COTPYIHUYECTBY CO CBEPCTHUKAMU B
00pa3oBaTeNbHON, OOIIECTBEHHO MOJIE3HOH, Y4eOHO-UCCIE0BATEILCKON, MPOSKTHOM
U IPYTUX BUJAX ESATEILHOCTH,

— OTHONIICHHWE K TPO(PECCHOHATLHON MACATCIBPHOCTH KaK BO3MOXKHOCTH
y4acTHS B pEIICHUH JIAYHBIX, 0OIIIECTBEHHBIX, rOCyapCTBCHHBIX,
oOLIeHAIIMOHAIBHBIX TPOOJIEM;

Memanpe()Memetx:

— YMEHHE CaMOCTOSTEIbHO OMpPENEsITh LENH ACSITEIbHOCTH M COCTaBISTh
IUTAHBI  JIESTENIbHOCTH; CaMOCTOSITENIbHO  OCYUIECTBIIATh, KOHTPOJUPOBATH U
KOPPEKTUPOBATh JIEATEIbHOCTh, HCIIOJIB30BATh BCE BO3MOXKHBIE pECypChl IS
JOCTHKEHHSI TIOCTABJICHHBIX LIEJIEH U pealn3alliy IJIaHOB JIEATENbHOCTH; BBIOUPATh
YCIICIITHBIE CTPATETHH B PA3ITUYHBIX CUTYaIIUAX;

— yMEHHE TNPOAYKTHBHO OOIIaTbCd U B3aMMOJEHCTBOBATH B IpoOLEcce
COBMECTHOH JESATEIIbHOCTH, YYUTHIBATh MO3UIUHU APYTUX YUACTHUKOB JEATEIBHOCTH,
¢ pekTBHO paspeniaTh KOHPIUKTHI;

— BJIaJICHUE HaBbIKAMHU TMO3HABATEJIBbHOM, Y4YEOHO-HCCIIEAOBATEIbCKON U
IPOEKTHOW JAESITENbHOCTH, HAaBBIKAMU pa3pelieHus MpobieM; CIOCOOHOCTh U
TOTOBHOCTh K CaMOCTOSTEIHPHOMY IMOMCKY METOJIOB PEIICHUs MPaKTHYECKUX 3ajad,
IPUMEHEHHUIO Pa3IMYHbIX METOIOB MIO3HAHUS;

— TOTOBHOCTh M CIOCOOHOCTh K CaMOCTOSITENILHOW HWH(OPMAIIMOHHO-
MO03HABATEILHOM JESITeTbHOCTH, BKIIIOUas YMEHHE OPHUEHTHPOBATHCS B Pa3IUYHBIX
UCTOYHUKAX HMHPOpMAIMM, KPUTUYECKH OICHMBaTh M  HHTEPIPETUPOBATH
uHGOpPMAIIKIO, TOTYYAEMYIO U3 Pa3INYHBIX HCTOYHUKOB;

— BIJIAJICHUE A3BIKOBHIMH CPEACTBAMH. YMEHHE SICHO, JIOTHYHO U TOYHO
U3JIaraTh CBOIO TOUYKY 3PEHHUS, UCTIOIB30BaTh a/ICKBATHBIC SI3BIKOBBIC CPENICTBA,;

— BIJIAJICHUE HaBBIKAMU TIO3HABATENbHON pEeIIEKCMH KaK OCO3HAHUS
COBEpIIAeMbIX JCHCTBUH UM MBICIUTENbHBIX MPOIECCOB, HX pE3yJNbTaTOB U
OCHOBaHWH, TPaHMI] CBOETO 3HAHWUS W HE3HAHWS, HOBBIX TO3HABATENHHBIX 337a4 U
CPEJICTB JJI UX JTOCTHKEHUS,

—  IeNeyCTPEeMIICHHOCTh B TOWCKaX W  TPHHITHA  PEIICHUH,
COO0pa3UTENHbHOCTh M MHTYHUIUS, PAa3BUTOCTh MPOCTPAHCTBEHHBIX MPEICTABICHUH,
CHOCOOHOCTH BOCTIPUHUMATH KPAacOTy U TapMOHHUIO MUPA,;

npeomMemHuuix:



— chOpMHPOBAHHOCTh TPEJICTABICHUH O MaTeMaTHKe KaK 4acTh MHUPOBOU
KyJIBTYpbl 1 MECTE€ MaTEeMAaTHKH B COBPEMEHHOM I[MBUIIM3AINH, CIIOCO0aX OMHMCAHUS
SIBJICHUH PEaJbHOTO MUpPAa HA MATEMAaTHYECKOM SI3bIKE;

— c(QOpMHUPOBAHHOCTH MPEACTABICHUH O MAaTEMaTHYECKMX MOHATHSIX Kak
BOXHEHUIIMX MATEMATHYECKMX MOJEIAX, IO3BOJIIOINIMX ONHCHIBATH W HM3y4aTh
pa3Hbple MpOLECCHl M SBICHUS, MNOHUMAHHUE BO3MOXHOCTH aKCHOMATHYECKOIO
MOCTPOEHUSI MATEMAaTUYECKUX TEOPUH,

— BJAJCHHE METOJAaMH JI0KA3aTEJbCTB M aJrOPUTMOB PELIECHUS, YMEHHUE UX
IIpUMeE- HATh, IPOBOJIUTH TOKA3aTEIbHBIEC PACCYKICHUS B XOJ€E PELICHUS 33/1a4,;

— BIJIQJICHHE CTAaHJAPTHBIMU [pPUEMAMHU PELICHUS PALUOHANBHBIX H
UPpALMOHATBHBIX, TOKA3aTENIbHbIX, CTENEHHBIX, TPUTOHOMETPUUYECKUX YPaBHEHUH U
HEPABEHCTB, UX CUCTEM;

— HCHOJIb30BAaHUE TOTOBBIX KOMIIBIOTEPHBIX MPOTrpaMM, B TOM YHUCIE I
MOKMCKA MyTH PELIECHUS U WUTIOCTPALIUU PEIICHUS] YPABHEHUN U HEPABEHCTB;

— chOpPMHPOBAHHOCTh  MpPEACTaBICHUH 00  OCHOBHBIX  IOHSTHSX
MaTEMaTUYECKOr0 aHajiM3a M WX CBOMCTBAaX, BJIAJICHUE YMEHHEM XapaKTepU30BaTh
noBeneHre QyHKUUH, UCTIOIb30BaHUE TIOMYYEHHBIX 3HAHUH I OMUCAHUS U aHaAJIn3a
peanbHbIX 3aBUCUMOCTEMN;

— BJIQJICHHE OCHOBHBIMM IOHSTHUSMH O TIUIOCKUX M NPOCTPAHCTBEHHBIX
reOMETPUYECKUX QUTypax, UX OCHOBHBIX CBOHCTBAX;

— cQOpMHUPOBAHHOCTh YMEHHMsI paclo3HaBaThb I€OMETpUYecKHe (Urypsl Ha
YepTekax, MOJENSAX U B PEaIbHOM MHUPE;

— TMPUMEHEHHE U3YYEHHBIX CBOHCTB reOMeTpHueckux (¢uryp u Gopmyn amis
pELICHHs TEOMETPUUECKUX 3a7a4 U 3a/1a4 C MIPAKTUYECKUM COJICPKAHUEM;

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

— yMEHHUH HaXOJWUTb U OLIEHWBATh BEPOATHOCTH HACTYIUICHUS COOBITUH B
IPOCTEUIINX MPAKTHYECKUX CUTYalMSIX U OCHOBHBIE XapPAaKTEPUCTUKH CIyYaWHBIX
BEJINYNH;

— BJIAJICHUE HABBIKAMHU HCMOJIb30BAHUSI TOTOBBIX KOMIIBIOTEPHBIX IMPOTrPaMM
IIPU PEIICHUU 33/1a4.



2. CTPYKTYPA U COJIEP)KAHUE YYEFHOM JUCIUILINHBI

2.1.00beM y4eOHO# JUCHMILIMHBI U BUIbI Y4eOHOIi padoThl

Bua yueOHoii padoThl

Konuuecmeo uacoe

MaxkcumajibHasi yueGHas Harpy3ka (Bcero) 234
Oobs13aTesbHas ayJauTopHasi yueOHast 156
Harpy3ka (Bcero)
B TOM YHCIIE!
3aHATHSA JIEKIIMOHHOT'O TUIIA 78
IPAKTUYECKHE 3aHSITHSI 78
CamocrosiTeJibHas padoTra o0ydyaromerocs 66
(Bcero)
B TOM YHCIIE!
BHeaynuTopHas camocTosiTeNibHas paboTa 66
Koncynpranuu 12

Ilpomesrcymounasa ammecmayus 6 ghopme:

1 cemecTp — aud. 3aueT
2 ceMecTp -— dK3aMeH

. Bcero CemecTpbl
Bun yueOHoii paboThI HACOR 1 5

YueOHasi Harpy3ka (Bcero) 234 96 138
AyauTOpHbIe 3aHsATHS (BCEro) 156 64 92
B Tom uncne:
3aHATHUS JIEKIIMOHHOI'O TUIIA 78 32 46
NpaKkTUIeCKue 3aHATUS (TPAKTUKYMBI) 78 32 46
n1a00paTOpHBIC 3aHATHUS
CamocTosiTeJibHasi pa6ora (Bcero) 66 26 40
B TOM YHCJIE!
Kypcosas paboma
Pechepam 10 4 6
CamocmosmenvHas 6HeayoumopHas paboma 6 euoe
OOMAWHUX NPAKMUYECKUX 3A0AHULl, UHOUBUOYATbHBIX

y 56 22 34
3a0anuil, CamMoOCMOAMENbHO20 No0Oopa U U3YUEeHUs.
OONOTHUMENILHO20 MEOPEMU1ecK020 Mamepuaid
Koncynbranuu 12 6 6
[TpomexxyTouHast artecTanus (3x3amen/3ader/nud.3ader) aud. SK3aMEH

3a49€CT

OO6mias TpyJI0eMKOCTh 234 96 138




2.2 CTpPyKTYypa IMCUHMTLIUHBI:

KosanuecTBO ayIMTOPHBIX 4aCOB Camocros-
TeJbHasi paboTa
odyuamuerocs
Teoperu-
HanmenoBanue pa3nenos IpakTHuec- (uac.)
Bcero yeckoe
KHe 3aHATHS (B T.u.
o0yueHue
KOHCYJIbTAINH)
1 2 3 4 5
Brenenue 2 2 - -
Anrebpa 22 8 14 12
VYpaBHEeHMS U HEpaBEHCTBA 20 8 12 6
OCHOBBI TPUTOHOMETPUH 18 6 12 8
OYHKINH, UX CBOWCTBA U rpaQuKu 18 8 10 8
Hauana matemaTuyeckoro aHamuza 28 18 10 8
Kombunatopuka, cratuctuka u Teopus | 25 8 8 9
BEPOSTHOCTEM
I'eomeTpus 32 20 12 15
Koncynbranuu 12
Bcero no nucuuminne 156 78 78 78
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2.3. TemaTnyeckuii njiaH U copep:KaHue Y4eOHOM JUCIIUIINHBI

HamMeHoBaHNE PasIesIoB 1 TeM Coaeprxanue yueOHOro MaTepuaJia, JabopaTopHble padoThl M NPAKTHYECKHE 3aHATHSA, O0bem | YpoBeHb
caMoCTosITeJIbHasi padoTa 00y4yaroluxcs 4YacoB | OCBOEHHs
1 2 3 4
BBenenne Copepxanne yueOHOr0 MaTepHajia
Maremartrka B HayKe, TEXHUKE, 9KOHOMHKE, HH()OPMAITMOHHBIX TEXHOJIOTHSIX U MPAKTUIECKON 2 1
nesatenbHOCTH. e 1 3a1aun n3y9eHnsl MaTeMaTHKH Tipu ocBoeHuH npodeccuii CI1O u
creruanpuocteit CITO
Paznen 1. Anredpa 34
Tema 1.1 Pa3Butne noHATHS O Coaep:xanue ydyeOHOro MaTepuaJia > 1
quciie Ilenbie 1 panmoHaabHbIe yKcia. JledicTBuTenpHble uncia. KomisiekcHble yncha.
IIpakTHYeckne 3aHATHSA:
ApudmeTryeckue ISHCTBHS HaJl YUCIIaMK, HAXOXICHHE PUOIKEHHBIX 3HAUYCHUH BETUYUH U 2 2
MOTPEIIHOCTEHN BhIUUCIeHHI (a0COIOTHON M OTHOCUTEIBHOM), CPaBHEHUE YMCIIOBBIX BBHIPAKEHUI
Tema 1.2. KopHu, cTenenu u Copaepxanne yueOHOr0 MaTepHasia
Jorapugmsr Kopuu n crenenu. Kopau HaTypalibHOM cTeneHu U3 yKcia U X cBoMcTBa. CTeNeHu ¢ 2 1
paIoHATBHBIMY ITOKA3aTENAMH, X CBOMCTBA. CTETNIeHN C NeHCTBUTENFHBIMU TIOKA3aTEISIMHU.
IIpakTHYeckne 3aHATHSA:
Brrunciienne u cpaBHeHHE KOpHEH. BhINoJIHEHUE pacyeToB ¢ pajukaiamMu. Pelenue
HppalMOHaIbHBIX ypaBHeHHU#. CpaBHeHHE cTeneHel. [IpeoOpa3oBanme BhIpaKeHUH, COASPIKALIIUX 2 2
CTENEHH
IIpakTHYecKue 3aHATHSA:
Pemenne nmoka3aTenbHBIX YpaBHEHUH. PenieHue mpukiaqHbx 3a1a4d 2 2
Conep:xanue yueOHOro MaTepuaJia
Jlorapudm. Jlorapudm gucia. OCHOBHOE jTorapupMUIECCKOE TOXKIACCTBO. JlecATHUHbIE U 2 1
HaTypanbHble norapudm. [IpaBuna gericteuii ¢ sorapudmamu. [lepexon K HOBOMY OCHOBaHHUIO
IIpakTHYeckne 3aHATHSA:
HaxoxaeHnue 3HadeHui torapudma mo mporu3BoIbHOMY OCHOBaHHIO. [lepexom 0T 0THOrO OCHOBaHUS 2 2
K JpyroMy. Berdaricienue u cpaBHeHHe Jiorapupma
IIpakTHYeckne 3aHATHSA: 2 )

.HOFapI/I(l)MI/IPOBaHI/Ie 1 MIOTCHIHWPOBAHUC BI:Ipa)KCHPIﬁ.
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Pemenue norapuMuieckux ypaBHEHUH

Conep:xanue yueOHOro MaTepuasia

[IpeobpazoBanue anredpamdecknx BeIpakeHU. [Ipeobpa3oBanme paiiOHATBHBIX, HPPAMMOHATHHBIX
CTETNICHHBIX, TOKA3aTeIbHBIX U JIOTAPU(PMUICCKHUX BHIPAKESHUI

IIpakTHYeckne 3aHATHSA:
[TpubnvxkeHHbIE BHIUNCICHNUS U PeIICHHs NPUKIAaIHbIX 33134

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

CamocrosiTeqbHast padoTa:

BBITIOJTHEHHE IOMAITHUX 33/IaHUH 110 pazaerny 1

IIpumepHasi TeMaTHKAa BHEAYIHTOPHON caMOCTOSITeTbHOI padoThI
Hanmcanue pedepatos:

HenpepsiBHabIE 1poOH

IIpuMeHeHHeE CJI0KHBIX MPOIIEHTOB B pacyerax

12

Paznen 2. YpaBHeHus u
HEPaBEHCTBA

26

Tema 2.1 YpaBHEHHS U CUCTEMBI
ypaBHEHUI

Conep:xanue yyeOHOro MaTepuaJia

VYpaBHEHHUS U CHCTEMBI ypaBHEHHH. ParimoHanbpHbIe, HppalioHaIbHbIE, TOKA3aTENbHbIE U
TPUTOHOMETPUUECKHIE YPABHEHUS U CUCTEMBI.

Conep:xanue yyeOHOro MaTepuaJia
OcHOBHEBIE IIPUEMBI UX PECHICHUA (pasnoxceHHe Ha MHOXXUTCJIN, BBEACHHUC HOBBIX HCU3BCCTHBIX,
MOJCTAaHOBKA, rpadueckuii MeTon). PABHOCHIIBHOCTE ypaBHEHHI, HEPABEHCTB, CUCTEM

IIpakTHYeckne 3aHATHSA:
Kopuu ypaBHeHuii. PaBHOCHIBHOCTE ypaBHeHMI. [IpeoOpa3oBaHre ypaBHEHHIA

IIpakTHyeckune 3aHATHS:
OCHOBHBIE IPHUEMBI PEIICHUs] YpPaBHEHUH

IIpakTHYeckne 3aHATHSA:
Pemenue cucrem ypaBHeHUi

Tema 2.2 HepaBenctpa

Conep:xanue y4eOHOro MaTepuaJia

PanmonansHbie, HppallMOHANTbHBIC, TOKA3aTEIBHBIC U TPUTOHOMETPUYECKHE HEPABCHCTBRA.
OCHOBHBIE NIPHEMBI UX PEHICHUS

Coaep:xanue ydueOHOro MaTepuasia

PaLII/IOHa.TIBHBIe y HppallOHAJIbHBIC, TIOKA3aTCJIBbHBIC W  TPUTOHOMCTPUYCCKHUEC  HCPABCHCTBA.

OcCHOBHBIE TTPHEMEBI UX PEIICHUS
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IIpakTHYeckne 3aHATHSA:

Hcnonb3oBanue CBOWCTB U rpadukoB QYHKIWIHA IS pellicHHs] YpPaBHEHHUI U HEPABEHCTB 2
IIpakTHYecKue 3aHATHSA:
[IpuMeHeHne MaTeMaTHYECKUX METOOB JIJISl PELICHUS CONIEPXKATeNbHBIX 3a/1a4 U3 PA3IHMUHbIX 2
obnacTel Hayku W npakTuku. MIHTepnpeTaus pe3ynpraTa, y4eT pealbHbIX OTPaHUYCHUH
Kontpoannas pa6ora Ne 2. «<YpaBHeHUsI M HEPaBEHCTBAa» 2
CamocrosiTeqbHast paboTa
BBHITIOJTHEHHE JOMAITHUX 3a/IaHuH 10 pasneny 2
IIpumepHasi TeMaTHKa BHEAYAUTOPHON CaMOCTOATEJLHONH PadoThI 6
Hanucanwue pedepatos:
UccnegoBanre ypaBHEHUI M HEPABEHCTB € MApaMETPOM
Pa3nen 3. OcHOBBI 26
TPUTOHOMETPHHU
Tema 3.1.OcHOBHBIC TIOHSTHUS Coaep:xanue ydueOHOro MaTepuasia >
Panuannas mMepa yrna. Bpamatensnoe apmkenue. CHHYC, KOCUHYC, TAHT€HC U KOTAHT'€HC YuCiIa
IIpakTHYecKue 3aHATHSA:
Paaguanubiii MeTO UI3MEpPEHUSI YTIIOB BpallleHUs U CBSI3b C TPayCHON Mepoit 2
Tema 3.2 OcHOBHEBIE Copepxanne yueOHOr0 MaTepHajia 2
TPUTOHOMETPUHCCKUEC TOKICCTBA ®Dopmyabl mpuBesieHus. DopMyiibl crnoxeHus. DopMyJibl yJIBOCHHUS.
IIpakTHYeckne 3aHATHSA:
OCHOBHBIE TPUTOHOMETPUUECKUE TOKIECTBA, POPMYIIBI CIOKEHHS, YABoeHHS, [IpeobpazoBanus 2
CYMMBI TPUTOHOMETPHUYECKUX (DYHKIMI B TPOM3BEIEHIE, TPeoOpa30BaHIe MPOU3BEICHIS
TPUTOHOMETPUYECKUX QYHKIIUI B CYMMY
IIpakTHYeckne 3aHATHSA:
OCHOBHBIE TPUTOHOMETPHUUECKUE TOKIECTBA, OPMYIIBI CIOKEHHS, yABoeHH, [IpeobpazoBanus 2
CYMMBI TPUTOHOMETPHUYECKUX (DYHKIMH B TPOM3BEIEHIE, TPe0Opa30BaHIe MTPOU3BEICHIS
TPUTOHOMETPUICCKUX (YHKIIHIA B CyMMY
Tema 3.Z IIpeoOpazoBanust Copepxanne yueOHOr0 MaTepHajia 2
MPOCTEHIINX [IpeoOpazoBaHue CyMMBI TPUTOHOMETPHYECKUX (PYHKIIMI B MPOU3BEICHNE U TPOU3BENIEHUE B CYMMY
TPUTOHOMETPHYCCKHX BRIPAKCHHUI | [[pakTHuecKHe 3aHITHSL:
OCHOBHBIE TPUTOHOMETPHUUECKUE TOKIECTBA, OPMYIIBI CIOKEHHS, YABoeHH, [IpeobpazoBanus 2

CYMMBI TPUTOHOMETPHUYECKUX (DYHKIUI B MPOU3BEICHHUE, TPEOOpa30BaHNE TPOU3BEICHUS
TPUTOHOMETPUYECKUX QYHKIUI B CYMMY
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Tema 3.4. TpuroHOMETpHUECKHE

Conep:xanue y4eOHOro MaTepuaJia

YpaBHCHUS U HCPABCHCTBA OOpatHbie TpUroHOMETpUIecKHe PYHKIMH. APKCUHYC, apKKOCUHYC, apKTaHreHc. [Ipocreiimme 2
TPUTOHOMETPHUYECKHE YPaBHEHUS
IIpakTHYeckne 3aHATHSA:
OOpaTHbIe TPUTOHOMETPHUYECKUE (PYHKIIUU: apKCHHYC, apKKOCHHYC, apkTaHreHc. [IpocTeiimme 2
TPUTOHOMETPHUYECKHE YPaBHEHUS
Kontpoasnas pa6ora Ne 3. «<OcHOBBI TPHTOHOMETPHHY
CamocTtosiTeqbHast padoTa: 8
BBITOJTHEHHE JIOMAITHUX 33J[aHuH 10 pas3jieny 3
Pasznen 4. ®ynkuum, ux o4
CBOIicTBA M rpaduku
Tema 4.1 Oynkuuu. CoiicTBa Copaepxanne yueOHOr0 MaTepHaJia
¢ynxumii. O6patHbie GyHKIMH Oyuknun. OOMacTh ONMpeaeIeHUsT M MHOXECTBO 3HAYeHUH; rpaduk (QyHKIWH, MOCTPOCHHUE 2
rpadukoB HYHKIWH, 3a]JAHHBIX PA3IMYHBIMU CIIOCOOAMHU
IIpakTHYeckne 3aHATHSA:
[Ipumeps! 3aBECHMOCTEN MEXTy IEPEMEHHBIMU B PEATbHBIX MPOIECCAX U3 CMEXHBIX TUCITUTLINH. 2
Onpenenenune Gyukuuid. [loctpoenne u ureHue rpadukoB GHyHKITHIA
Conep:xanue yueOHOro MaTepuaJia
CpoiicTBa pyHKIIMH. MOHOTOHHOCTB, Y€THOCTD, HEUETHOCTh, OTPAHHYEHHOCTD, IEPHOANIHOCTb.
[TpomexxyTkn Bo3pacTaHusi U YObIBaHHUs, HAUOOIIbIIICE M HAMMEHbIIIEE 3HAYCHUS, TOYKH DKCTpEMyMa. 2
I'padmueckas uaTepriperanus. [[pumepbl PyHKIIMOHATBHBIX 3aBUCUMOCTEH B PealbHBIX MPOIIeccax
U sBICHUAX. ApudMeTryeckue oneparyn Haa QyHKipsiMu. CroskHast QyHKIus (KOMIO3UIHS).
IIpakTHYecKue 3aHATHSA:
Uccnenopanne ¢pyukiuu. CBONCTBA TUHEHHOM, KBaAPaTUYHOH, KyCOYHO-TUHEHHON U ApOOHO-
muHeHO! QyHknuu. HenpepbiBHbIe U iepuoanueckue pyHknun. CBOMCTBA U Tpa KU CHHYCA, 2
KOCHHYCa, TaHI'€Hca U KoTaHreHca. OOpatHble QyHKIIHH.
IIpakTHYecKue 3aHATHSA: 2
O6patnble pyHKIMH U uX rpaduku. OOpaTHBIE TPUTOHOMETPUYECKHE PYHKINH
Tema 4.2 CrencHHbIe, Coaep:xanue ydyeOHOro MaTepuasia
ITOKa3aTeIbHEIC, Onpenenenne GyHKIMMA, WX cBOHCTBa W rpaduku. [IpeoOpasoBanus rpadukos. IlapasieiabHbIi
norapupMUIECKue u MEPEHOC, CHMMETPHUS OTHOCUTENBHO OCEH KOOpPAMHAT W CHUMMETPHUS OTHOCUTENIBHO Havasa 2
TPUTOHOMETPHYECKHE YHKLIHH. KOOpJIMHAT, CUMMETPHUS OTHOCHUTEIBHO MPSMOU Y = X, pacTsIKeHHE W CXKaThe BIOJb OCel
OO6parHbBIE TPUTOHOMETPUICCKUE KOOPIMHAT
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hyHKIIIN

IIpakTHYeckne 3aHATHSA

[IpeobpazoBanue rpadrka GyHKITHH. 2
Koutpoannasi padora Ne 4. «DyHKIHH, UX CBOCTBA U rpaduKu» 2
CamocrosiTeqbHast paboTa
BEITIOJTHEHUE JIOMAIITHUX 3aJIaHui 10 pasaeny 4
IIpumepHasi TeMaTHKa BHEAYAUTOPHON caMOCTOATEJHLHONH PadoThI
Hammucanwue pedepatos: 8
CrnoxxeHue rapMOHHUYECKUX KOeOaHUi
I'paduaeckoe penienne ypaBHCHUH 1 HEPABEHCTB
Pa3nen 5. Hauana 36
MaTeMAaTH4YeCKOIr0 AaHAJIU3A
Tema 5.1 IlocnenoBaTenbHOCTH. Copepxanne yueOHOr0 MaTepHaJia
[MocnenoBarensHOCTH. CIIOCOOBI 3a/JaHKS U CBOWCTBA YHCIIOBBIX MocieoBaTenbHOCTel. [loHsITHE O 2
peJiesie MOCIeA0BaTENbHOCTH
Conep:xanue yueOHOro MaTepuaJia
CyMMEpOBaHHE TIOCIIE0BATEIHHOCTEH. beckoHeUHO yObIBaIOIIast reoMeTprIecKas MPOrpeccus U ee 2
cyMmMa.
IIpakTHYeckne 3aHATHSA:
UwrcnoBast mocneoBaTeNbHOCTD, CIOCOOBI €€ 3aaHs, BEIYUCICHHUS YICHOB MOCIeI0BATEIbHOCTH. 2
[penen nmocnenoBarenbHOCTH. beckoHEYHO yOBIBaOIas reoMeTprUecKas POTrPeccHst
Tema 5.2 [IpousBogHas Copaepxanne yueOHOr0 MaTepHaJia
[Ipoussoanas. [loustre 0 MpPoU3BOAHON (YHKIUH, €€ T'€OMETPUUYECCKHN M (DU3MUYSCKUN CMBICI. 2
VYpaBHeHHe KacaTenbHOW K rpaduky (ynkmuu. [Ipon3BogHbIE CYMMBI, pa3HOCTH, MPOU3BEICHHUS,
4acTHOTO. [IpOon3BOTHBIE OCHOBHBIX AJIEMEHTAPHBIX (DYHKIUN
Conep:xanue yueOHOro MaTepuaJia
[Ipon3BogHBIE CYMMBI, Pa3HOCTH, TPOU3BEACHUS, 4aCTHOTO. [IpON3BOIHBIE OCHOBHBIX 2
AJIEMEHTAPHBIX ()yHKITHIA
IIpakTHYeckne 3aHATHSA:
[paeuna u Gopmynel nuddepeHipoBanus, Ta0IUIA TPOU3BOIHBIX AIEMEHTAPHBIX (QYHKIIUH.
IIpousBoaHas: MEXaHUUYECKUNA U T€OMETPUUECKUI CMBICI MPOMU3BOAHON. YpaBHEHUE KacaTEIbLHOMN B 2
o01mem Bre
Coaep:xanue ydueOHOro MaTepuasia 2
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[Ipumenenune nepBoil MPOU3BOJHOM K HCCIIEAOBAHHIO (YHKLMI U TOCTPOCHUIO TPa(UKOB.

IIpakTHYeckne 3aHATHSA:
HccnenoBanne GyHKIMH C TOMOIIBIO TPOM3BOAHON. HaxoxeHne HanOobIIero, HAMMEHBIIETO
3HAYEHUsI U SKCTPEMaJIbHBIX 3HaueHUH QpyHKIMU

Conep:xanue y4eOHOro MaTepuaJia

[Ipumeps! UCmONb30BaHUS TPOU3BOJHON NI HAXO0XKACHUS HAUTYUIIETO PEIICHUS B TPUKIATHBIX
3amadax. Bropas mpousBoHAs, €€ TEOMETPHUCCKIH U (QU3UIECKUi CMBICT. HaxoxkIeHne CKopocTH
JUTSI TIpOLIecca, 3aJJaHHOTO (hOPMYJIIOi U TpapUKOM

Tema 5.3 IlepBooOpazHas u
UHTETPaT

Conep:xanue y4eOHOro MaTepuaJia

IepBooOpaznas u uHTerpas. [IpuMeHEeHHE ONpEeNIeIeHHOTO WHTErpasia JUIs HaXOXKICHHS TLIONIA
KpuBOJuHEHHON Tpaneruu. ®opmyrna Heiorona—JleitOnuiia

Conep:xanue y4eOHOro MaTepuaJia
[MpuMeHeHUe omNpeeNleHHOT0 MHTEerpaia il HaXOXKICHUS TUIOMAJNd KPUBOJIWHEHHOW Tparenu.
dopmyina Hetorona—JIeiiOHuIa

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

BBIYHCJICHUIO (DU3MUYCSCKUX BEJIMYMH M ILIOIIaeiH

Conep:xanue yueOHOro MaTepuaJia
ITpuMepsl MPUMEHEHHUS HHTErpaia B QU3MKE U T€OMETPHH

KOHTpOJ’leaﬂ paﬁoTa Ne 5: «Havajna MmaTeMaTHYECKOr0 aHAJIH3A»

CamocrosiTeqbHast paboTa

BBITIOJIHEHNE IOMAITHUX 3aJaHuH 10 pa3aeny S

IIpumepHasi TeMaTHKa BHEAYAUTOPHON CaMOCTOATEHLHON PadoThI
Hanucanue pedepara:

[Tonstne quddepeninana u ero NPUIOKEHUS

Pa3nen 6. KomonnaTopuka,
CTATUCTHKA U TeOPHsi
BEpPOSITHOCTEH

25

Tema 6.1 DireMeHTEI
KOMOHMHATOPUKHU

Conep:xanue y4eOHOro MaTepuaJia

OCHOBHBIC TOHATHS KOMOWHATOPHKH. 3aJlayd Ha IOJICYET 4YHcia pa3MelleHHH, MepecTaHOBOK,
coueranmii. Pemenue 3a1a4 Ha mepebop BapHaHTOB

IIpakTHYeckne 3aHATHSA:
Hctopus pa3BuTHsi KOMOWHATOPUKH, TEOPHH BEPOSITHOCTEH M CTATUCTUKU M UX POJIb B PA3TUYHBIX
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cthepax yernoBedeCcKol ku3HenesaTenbHOCTH. [IpaBuna koMOuHaTOpUKH. Penerrne KOMOMHATOPHBIX
3amad. Pa3Menenus, CoueTaHus U IEPECTAaHOBKHU

Conep:xanue yueOHOro MaTepuaJia

dopmyia buHoMma Herotona. CBoiicTBa OMHOMHHAIBHBIX K0d(hdunnenToB. TpeyroapHuk [lackais 2
Tema 6.Z. DneMeHTH TEOpUH Copaepxanne yueOHOr0 MaTepHajia
BEPOSTHOCTEH CoObITHE, BEpPOATHOCTH COOBITHS, CIOKEHHE W YMHOXKCHUE BeposTHOCTEeH. [lonamue o 2
He3a8UCUMOCmuU codbImull
IIpakTHYeckne 3aHATHSA:
Krnaccuueckoe onpenenenue BEpoOSITHOCTH, CBOMCTBA BEPOATHOCTEH, TEOpEMa 0 CyMMe 2
BEpOATHOCTEH. BhruncieHue BeposiTHOCTEN
Tema 6.Z. DneMeHTHI Copaepxanne yueOHOr0 MaTepHasia 2
MaTeMaTHIECKO CTATHCTHKH IpencraBienue qaHHBIX (TaOIMIEI, THATPAMMBI, TPa(UKH)
IIpakTHYecKue 3aHATHSA: 2
[Tpuknagnsle 3agaun. [IpeacraBienne YUCIOBBIX JaHHBIX
KonTpoashas padora Ne 6: <KoMOHMHATOPHKA, CTATHCTHKA U TeOPUsI BEPOATHOCTEI» 2
CamocrosiTeqbHasi paboTa
BBITTOJTHEHHE JIOMAITHUX 33J[aHuH 10 pasjeny 6
IIpumepHasi TeMaTHKa BHEAYANTOPHON CaMOCTOSITeJIbHOH paGoThI 9
Hanmucanwue pedepara:
CxeMbl bepHysUH MOBTOPHBIX HCIIBITAHUH
CpenHue 3Ha4eHUs U UX IPUMEHEHHE B CTATUCTHKE
Paznen 7.'eomerpus 47
Tema 7.1 Koopaunats! u BekTopsl | Comep:kanue y4eGHOro MaTepuasia
[psimoyronbHast (nekapToBa) CHCTEMa KOOPIMHAT B MPOCTpaHCTBe. DOpMysia pacCTOSHUS MEKIY
IBYMsI TOUKaMu. YpaBHeHUs cepbl. Bektopel. Monyns Bektopa. PaBeHcTBO BekTOpoB. CiokeHHE
BEKTOPOB. YMHOKEHHE BEKTOpa Ha 4ucio. Pa3mojkeHne BEKTOpa MO HAIPABICHUSAM. YTOJI MEXIY 2
nBymsi Bektopamu. [Ipoeknmsa BekTopa Ha och. KoopamHatel BekTOpa. CKalgpHOE NMPOU3BEICHHE
BEKTOPOB. Vcnonp30oBaHNe KOOPAMHAT U BEKTOPOB IPU PEIICHUN MaTeMaTH4YECKUX M MPUKIIAJAHBIX
3a1a4
IIpakTHYecKue 3aHATHSA:
JlexapToBa cucteMa KOOpAWHAT B IPOCTPAHCTBE. Y paBHEHHUE OKPYKHOCTH, C(EPHI, IIIOCKOCTH. 2

Paccrosiaue MCKAY TOYKaMH. BeKTOpI:I. I[eﬁCTBHH C BCKTOpaMH. I[eKapTOBa CHUCTECMAa KOOpAMUHAT B
IMPOCTPAHCTBC. I[ef/’ICTBI/ISI C BCKTOpaMH, 3aIaHHBIMU KOOpJAWHATAMMU. CKaJ'IHpHOC IMPOU3BCACHUC
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BEKTOPOB. BekTOpHOE ypaBHEHUE MPSIMOM U MIOCKOCTH. VICTIONb30BaHNe BEKTOPOB MPH
JIOKa3aTeNbCTBE TEOPEM CTEPEOMETPHU

Tema 7.2 IIpsimble U IIIOCKOCTH B
MPOCTPAHCTBE

Conep:xanue ydyeOHOro MaTepuasia

B3aunMHoe pacnionoxeHue AByX NpsMBIX B IpocTpaHcTBe. [lapamnensHOCTh NPsSMOM U IMIIOCKOCTH.
ITapanneabHOCTh MIOCKOCTEN

Conep:xanue ydueOHOro MaTepuasia

[eprieHIUKYIIPHOCTH MPSAMOU U TWIOCKOCTH. [IepneHIuKyIsp 1 HAKJIOHHAS. YTOJI MKy IPSIMOH U
IJIOCKOCTHIO. JIByTpaHHbIN yrodl. YToll Mex 1y IIocKOoCTAMHU. [lepreHANuKYIIpHOCTh ABYX
IIJIOCKOCTEM

Conep:xanue y4eOHOro MaTepuaJia

I'eomeTpuyeckue nmpeobpazoBaHMs MPOCTPAHCTBA: TAPAJIIEIBHEIN MEPEHOC, CHMMETPHUS
OTHOCHUTENBHO TI0CKOCTH. [TapamienbHoe npoekTupoBaHue. I1noiaab OpTOroHaaIbHON MPOESKIIMH.
N300pakeHne NpoCcTpaHCTBEHHBIX (UTYP

IIpakTHYeckne 3aHATHSA:
IIpy3Haky B3aMMHOT'O PACHOI0XKEHUS NMPSIMBIX. YTOJI MEKIY NPsIMBIMU. B3auMHOe paciionoxeHue

MpSIMBIX U TUIOCKOCTEN. [lepneHIuKynap U HaKJIOHHAA K TUIOCKOCTH. YTOJ MEXKAY NpsMOH 1
IJIOCKOCTBIO. Te€opeMBbl 0 B3aMMHOM PacIoIOkKEHUH MPSIMOH U IIIOCKOCTH. TeopeMa o Tpex
nepreHauKysapax. [[pu3Haky U cBOWCTBA MapaJIeNbHBIX U MEPIEHINKYIISPHBIX TUIOCKOCTEH.
PaccrosiHHE OT TOUKHM 10 MIIOCKOCTH, OT NPSIMOM A0 TIOCKOCTH, paCCTOSTHUE MEXY MIOCKOCTSAMH,
MEXIY CKPEITUBAIOIIUMUCS TPSIMBIMH, MEXY TPOU3BOIBHBIME (DUTYpaMu B IPOCTPAHCTBE.
[TapannensHOE NPOEKTUPOBAHNE U €TO CBOMCTBA. B3anMHOE pacnosnoxeHue MpoCTPaHCTBEHHBIX

¢uryp

Tema 7.3 MHOrorpaHHUKH

Coaep:xanue y4eOHOro MaTepuasia

Bepumunbl, pebpa, rpanum MHororpanHuka. [Ipmsma. Ilpsamas npusma. IlpaBunbHas npusma.
[Mapannenenumnex. Ky6.

Coaep:xanue ydueOHOro MaTepuasia
[Mupamuna. [lpaBunbHas nupamuzpa. YceueHHas nupamupaa. Tetpasap. CuMmmeTpuu B KyOe, B
napauenenuiese, B mpu3Me u nupamue. CedeHus Kyoa, Ipu3Mbl U TUPAMHUIBL

Coaep:xanue ydueOHOro MaTepuasia

[pencTaBieHue o MPaBWIBHBIX MHOTOTPaHHUKAX (TETpa’ap, KyO, OKTadAp, JOACKAdIP U UKOCASIP).
[Inomiany NOBEpXHOCTH MHOTOTPAaHHUKOB
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IIpakTHYeckne 3aHATHSA:

CeueHus 1 pa3BepTKU MHOTOTpaHHUKOB. Bunbl cummeTpuii B mpoctpancTse. CUMMETpHUS TE
BpAIlIEHUs 1 MHOTOIPAaHHUKOB. Pa3iudHbIe BUBI MHOTOTpaHHUKOB. VX n3o0paskenus. [Tnomans
MTOBEPXHOCTH

Tema 7.4.Tena 1 MOBEPXHOCTH
BpaICHUS

Conep:xanue yyeOHOro MaTepuaJia

Humuaap u koHyc. Y ceueHHbIH kKoHyc. OCHOBaHME, BEICOTA, OOKOBAs TIOBEPXHOCTh, 0Opa3yromias,
pasBepTka. OceBbIe CEUCHHS U CEUSHUsI, apauieiabHble ocHoBaHuto. [llap u cdepa, ux ceueHus.
KacarenpHas miockocTs k chepe

IIpakTHYecKue 3aHATHSA:
Ceuenns u pa3BepTKA MHOTOTPaHHUKOB.

Tema 7.5.M3mepenus B
reOMETPHH

Copepxanne yueOHOr0 MaTepHaJia

O0beM u ero wusMmepenue. HMHrerpanpHas ¢opmyina oObema. Popmynasl oObeMa Kyoa,
OPSIMOYTOJILHOTO Tapaiiesienuneia, Mpu3Mbl, nHaApa. DopMyiisl 00beMa MUpaMHIBI B KOHYyCA.
DopMyJTBI TUTOIIAIN MOBEPXHOCTEH MUINHAPA U KOHYCa

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

IIpakTHYeckne 3aHATHSA:
Brruncienue momanei 1 00bEMOB

Koutpoannasi padora Ne 7: «I'eomeTpusi»

CamocrosiTeqbHast paboTa

BBITIOJIHEHHE IOMAIIHUX 33aJaHui 1o paszaeny 7

IIpumepHasi TeMaTHKa BHEAYAUTOPHON CaMOCTOATEJHLHONH PadoThI
Hanucanwue pedepara:

BekropHoe 3anaHie NpsSMBIX U IIIOCKOCTEH B TPOCTPAHCTBE
[IpaBunbHBIE ¥ TOTYIPABUIBHBIE MHOTOTPAHHUKH

Konudeckne ceueHns M NX IPUMEHEHNE B TEXHUKE

15

KouncyabTanumn

12

HToro

234

Jns XapaKTEepUCTUKH YPOBHS OCBOCHHS y4eOHOT0 MaTepHaia NCIOIb3YIOTCS CICAYIONIHe 0003HAYCHUS:
1. —03HaKOMUTENBHBIN (Y3HABaHUE PaHEE H3YUYCHHBIX 00BEKTOB, CBOWCTB);
2. —penponyKTUBHBIH (BBITOJHEHHE JCSATEIBHOCTH IO 00pasily, HHCTPYKIIMHU WU TI0JT PYKOBOACTBOM)
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3. —HpOI[yKTI/IBHI:If/’I (HHaHI/IpOBaHI/IC " CaMOCTOATCIIbHOC BBINTOJIHCHUEC ACATCIIbHOCTH, PCILICHUC HpO6J'IeMHI:IX 32.2[2.‘-1)
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2.4.ConepxaHue pa3esioB AUCHUILINHBI

2.4.1.3au9TH JEeKIUOHHOr0 THIIA

No
pas
Jiel
a

Hanmenosanue
paszena

ConepixaHue pas3ziena

dopma
TEKYILEro
KOHTPOJIS

1

2

3

4

Bsenenue

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

v

Anrebpa

[enble u panoHaIbHBIC YKCIa. JleHCTBUTENbHbBIE YHCIA.
Komnnekcusie uncia. Kopau u crenenn. Kopau
HaTypaJbHOM CTENIEHU U3 YUCiIa U UX CBOHCTBA. CTETICHH C
palMOHATILHBIMU MTOKA3aTeIsIMH, UX cBorcTBa. CTEneH! ¢
JeHCTBUTENbHBIMU TTOKa3aTessaMu. Jlorapugm. Jlorapupm
yrcaa. OCHOBHOE JIOTaprU(pMHUECKOE TOMKIECTBO.
Hecsatuunbie u HaTypalibHbIC JorapudMel. [IpaBuna
nerncTBur ¢ Jorapupmamu. [lepexon Kk HOBOMY OCHOBAHHIO.
[IpeobpazoBanue anredpandeckux BHIPAKCHHH.
[Ipeobpa3zoBaHre pallMOHANBHBIX, HPPALUOHATBHBIX
CTCTICHHBIX, TOKA3aTeIbHBIX U JOTapU(PMHUIECKUX
BBIPAKECHHH.

YpaBHeHuUs U
HEpaBEHCTBA

YpaBHEHHS ¥ CHCTEMBI ypaBHEHUH. PaninonaibHbIe,
UppalMoOHaIbHbIE, TOKa3aTeNIbHbIE U TPUTOHOMETPUUECKHE
YpaBHEHHUS U CUCTEMbI. PABHOCUIILHOCTD ypaBHEHUH,
HEPaBEHCTB, cucTeM. OCHOBHBIE TPUEMBI UX PEIICHUS
(pazyioskeHUE Ha MHOXKHTEIIH, BBEJICHUE HOBBIX
HEHM3BECTHBIX, MOJACTAHOBKA, TPAQUUECKUI METO).
HepasencrtBa. PaninoHalibHbIE, UPpALIMOHAIBHEIE,
noKa3arenbHble HepaBeHCTBA. OCHOBHBIC MPUEMBI UX
pemenus. Vicnonb3oBaHue CBOMCTB U TpapuKoB (PyHKIIMH
IIPU pelIeHNU ypaBHEHUH U HepaBeHCTB. MeTon
UHTEpBaNIOB. M300pakeHne Ha KOOPIMHATHOU TUIOCKOCTH
MHOKECTBA PEIICHUH YPAaBHEHUH U HEPABEHCTB C JBYMS
MIEPEeMEHHBIMH U UX cucTeM. [I[puMeHeHre MaTeMaTHIeCKuX
METOJIOB JIJIsl pEUIeHHsI COAepKaTeNbHbIX 3a/1a4 U3
pa3TUYHBIX 00JIACTeH HAyKH U MpakTuku. HTeprpeTanus
pe3ynbTara, y4eT peallbHbIX OTpaHUYCHUH.

OCHOBBI
TPUTOHOMETPHH

Panuannas mepa yrna. BpamarensHoe nsuxenue. Cunyc,
KOCHHYC, TAHT€HC U KOTaHIe€HC yucia. PopMyIsl
npuseneHus. Gopmyisl cioxxeHus. Dopmysbl yABOCHUS
®dopmysl TosIoBHHHOTO yrita. [IpeobpazoBanust
MPOCTEHIINX TPUTOHOMETPUUECKUX BBIPAKECHUI
[IpeobpazoBanne CyMMBbl TPUTOHOMETPUIECKUX (PYHKITUH B
IIPOU3BEJICHNE U ITPOU3BEJICHUS B CYMMY.
TpuronomeTprueckue ypaBHEHHs U1 HEPABEHCTBA
[Ipocreiimue TpuroHoMeTpuieckrue ypaBHeHus1. OOpaTHbIe
TpUTOHOMETpHYECKHe QYHKINU. APKCHHYC, apKKOCHHYC,
ApPKTaHTEHC.
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pa3
Jien

HanmenoBanue
pasznerna

ConepxaHue pasferna

dopma
TEKYIIETO
KOHTPOJIS

[EEN

2

3

4

OyYHKIUHU, UX
CBOIiCTBa U
rpaduku

Oyukruu. O6macTh onpeaeNeHUuss 1 MHOXECTBO 3HAYCHHUH;
rpaduk QyHKIHHU, TOCTPOECHUE IPahUKOB PYHKIINH,
3aJIaHHBIX PA3JIMYHBIMU crioco0aMu. CBOVCTBA ) YHKIIHH.
MOHOTOHHOCTB, YETHOCTh, HEUETHOCTh, OTPAHUYEHHOCTD,
NEepUOUYHOCTD. [[poMeXyTKH BO3pacTaHus U yObIBaHHS,
HauOoJIbIlIee ¥ HAMMEHbIIee 3HAaUeHUsI, TOUKU IKCTPEMyMa.
I'padmueckas narepnperanus. [Ipumeps
(GYHKIMOHATIBHBIX 3aBUCUMOCTEH B PEaIbHBIX IpoIeccax u
SABICHUSX. ApUPMeTHYECKHE ONepaluu HaJl PYHKIUSIMH.
Cnoxnast GyHkims (kommosuis). O0paTHbie QYHKIIHH. .
Onpenenennst GyHKIIUH, UX CBOMCTBA U TPadUKH.
[IpeobpazoBanus rpaduxos. [lapanaensHbIN nepeHoc,
CUMMETpPHS OTHOCUTEIBHO OCEH KOOPAWHAT U CHMMETPUS
OTHOCHTEJILHO Havaja KOOPAMHAT, CHMMETPHS
OTHOCHTEJIBHO MPSIMOK Y = X, paCTsKEHHE U CXKaTHE BIOJb
0CEH KOOpJMHAT.

%

Hauamna
MaTEMATHYECKOT'O
agajn3a

[MocnenoBarenpHocTH. CIOCOOBI 3aJaHUS K CBOMCTBA
YHCIIOBBIX MOCe0oBaTenbHOCTEH. [ToHsTHE O TIpenene
nocienoBarenbHOCTH. CyMMUpOBaHHE
nocienoBarenbHOCTeH. beckoHeuHo yObIBaromas
reoMeTpuyecKas mporpeccus u ee cymma. IlpousBoHas.
[Tonsatue o mpou3BOJHON PYHKIINH, €€ TEOMETPUUECKUI U
(U3UYECKUH CMBICI. Y paBHEHHUE KacaTeIbHON K rpaduKy
¢ynkuuu. [IponsBoaHbIe CyMMBI, Pa3HOCTH, IPOU3BEICHUS,
yacTHble. [Ipon3BOIHbIE OCHOBHBIX 3JIEMEHTAPHBIX
byakuud. [I[puMeHeHne Mponu3BOIHOM K UCCIEAOBAHHUIO
¢GyHKUIMH 1 mocTpoeHuto rpadukos. [Ipumeps
MCIIOJIb30BaHUs TPOU3BOJHON JJI HAXOXKACHUS
HAWIY4ILEero peuieHus B MPUKIAIHbIX 3a1a4ax. Bropas
MIPOU3BOHAS, €€ TEOMETPUIECCKUN U (PU3UIECKUN CMBICIT.
HaxoxxaeHune ckopocTu st polecca, 3aaHHOro
dopmynor u rpapukom. [lepBooOpazHas u uHTETrpal.
[IpumeHeHue onpeneneHHoro HHTerpaja i HaX0XKICHUs
IUIOLIAIM KPUBOJIMHEHHOU Tpaneunn. opmyna
Hrrorona—IJlerbnnma. [Ipumepsl mpuMeHEeHHST HHTETpaja B
(bU3HKe U TEOMETPUH.

Kombunatopuxka,
CTaTUCTHKA U
Teopus
BEPOATHOCTEM

OcHOBHBIE TOHATHS KOMOMHATOPHKH. 3aa4u Ha MOACUET
yKclla pa3MEILEHUH, IEPECTAaHOBOK, coueTaHu!. Pemenue
3aa4 Ha iepedop BapuanTtoB. @opmyra Ouaoma HproToHa.
CgoricTBa OMHOMHHAIBHBIX KOA(GHIHeHTOB. TpeyroipbHUK
[Tackans. CoObITHE, BEPOATHOCTh COOBITHS, CII0KEHUE U
YMHOX€eHHE BeposiTHOCTEH. [IoHATHE O HE3aBUCUMOCTH
coObITHH. JIUCKpETHAs CilydarHasi BEJIMUMHA, 3aKOH €€
pacnpenenenus. YnuciaoBble XapakKTePUCTUKU JTUCKPETHOH
CITy4anHOH BeIU4HrHbBI. [IoHsATHE 0 3aKOHE OOJBIITUX YHCeT.
IlpencTaBneHne qaHHBIX (TAOJIHUIBI, THArPAMMBI, TpadUKH)
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pa3
Jien

HanmenoBanue
pasznerna

ConepxaHue pasferna

dopma
TEKYIIETO
KOHTPOJIS

2

3

4

I'eomeTrpus

B3anMHOe pacnonokeHue IByX NPSIMbIX B POCTPAHCTBE.
[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
miockoctH. [TapamiensHoe nmpoekTupoBanue. M3o0paxeHue
IPOCTPaHCTBEHHBIX (puryp. MHOrOrpanHuku BepuimHsl,
pebpa, rpanu MHOrorpanHuka. [Ipusma. [psimas mpuzma.
[IpaBunbHas npusma. [apannenenunen. Ky6. [Tupamuna.
[IpaBwibHag nupamua. Y cedeHHas TUupaMua.
Terpasap.Cummerpun B KyOe, B mapajuieNenure/e, B
npusMme u nupamujae. Cedenust kKyoa, MpU3MbI U MUPAMUIBI.
[IpencraBienue o npaBUIbHBIX MHOTOTPAHHUKAX
(teTpasmpe, Kybe, OKTa’Ipe, J0AeKadApe U HKOCAdIPE).
Tena u noBepxHocty BpameHus L{unuHap u Konyc.
Yceuennsrt konyc. OCHOBaHUE, BBICOTA, OOKOBas
MIOBEPXHOCTH, 0Opa3zymomas, pazBeprka. OceBble ceUeHUs U
cedeHus, napasienabHble ocHoBaHuto. [lap u chepa, nux
ceuenus. KacatenbHast mockocTh K cdepe. M3mepenus B
reometpun O0BeM u ero usmepenue. MHTerpanpHas
dopmyna oobema. opmynel 00beMa Kyoa,
MPSIMOYTOJIBHOTO MapajuIeNenuIie1a, IPU3Mbl, IWJIAH]PA.
dopmyiiel 00beMa MUpaMubl 1 KoHyca. Gopmyssl
IUIOLIA/IM OBEPXHOCTEH LIWINHAPA U KOHYca. DopMyIibl
o0bema mapa u miomanu cdepsl. [logodue Teu.
OTHoIIeHUS TIOIMAIEH TOBEPXHOCTEH U 00BEMOB
noao0HbIX Ten. Koopaunatel u BekTops! IlpsMoyronbHas
(mexaproBa) crcTeMa KOOPAMHAT B IIPOCTPAHCTBE.
dopMya pacCTOSHUAS MEKY IBYMs TOYKaMU. Y paBHEHHUS
cthepsl. Bextopsl. Monyns BekTopa. PaBeHCTBO BEKTOPOB.
CrnosxeHue BEKTOpOB. Y MHOKEHHE BEKTOpA HA YHUCIIO.
PaznoxeHue BeKTOpa Mo HAINPaBICHUSIM. YTOJI MEXIY
nByMsl BekTopamu. [Ipoekius BekTopa Ha ock. KoopauHatsl
BeKkTOpa. CKalsipHOE MPOU3BECHUE BEKTOPOB.
Hcnonb30BaHne KOOpAUMHAT U BEKTOPOB IIPU PELLIEHUN
MaTEMaTUYECKNX W MPUKIAIHBIX 33]1a4.

%

[Ipumeuanne: Y —yctHbI onpoc, [ —MaTemMaTH4ecKuil TUKTaHT

2.4.2.3aHATHA CEMHUHAPCKOI0 THNA
He nmpenycmotpensi

2.4.3.IlpakTuyeckune 3aHATHS

Ne

Hanmenosanue
paszena

HanmeHoBaHue MPakTHYESCKUX (1a00paTOpHBIX) paboT

dopma
TEKYIIEro
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KOHTPOJIA

2

4

Bsenenue

v

Anrebpa

Apudmerndeckre ASHCTBHS HAJl YUCIAMH, HAX0XKICHHUE
MPUOIMKEHHBIX 3HAYCHUH BEJTMYHMH U MTOTPEITHOCTEH
BBIYUCIICHUH (AOCOTIOTHOH M OTHOCHTEIBHOK), CPAaBHCHHE
YHCJIOBBIX BBIpA)XEHUU. BhIuncieHre U CpaBHEHUE KOPHEH.
Belnonnenue pacueros ¢ pagukaiamu. Pemenne
UppalMOHANIBHBIX ypaBHEeHUH. HaxoxxeHue 3HaueHun
CTENEeHE! ¢ pallMOHAIbHBIMU MOKa3aTensiMu. CpaBHEHHE
crerniened. [IpeobpazoBaHus BEIpaXEHUH, COIEPIKALITUX
CTeneHU. Pelnenne nokaszarenbHbIX ypaBHEHUH. Penienne
MPUKIIATHBIX 3a1a4. Haxoxaenue 3HaueHuu jJorapudma mno
MIPOM3BOJILHOMY OCHOBaHUIO. [lepexon ot otHOTO
OCHOBAHUS K ApyroMy. Beruucienue u cpaBHeHe
norapudmos. JlorapudpmMupoBaHue U MOTECHIIUPOBAHUE
BbIpakeHUH. [IpubnnKeHHbIE BBIYUCICHUS U PELICHUS
MPUKJIaIHBIX 3a1a4. Pemenue norapudmuyeckux
YpaBHEHUH.

v IIP KP

YpaBHeHuUs 1
HEpaBEeHCTBA

Kopuu ypaBHeHHH. PaBHOCHIILHOCTD YPaBHCHUH.
[IpeobpaszoBanue ypaBaeHUH. OCHOBHBIC IPUEMBI PEIICHUS
ypaBHeHUH. Pemenue cuctem ypaBHeHUH. Vcmons30BaHue
CBOMCTB U I'pauKOB PYHKIUH JJIs1 PEIICHHS YPaBHCHHH U
HEPaBEHCTB.

VY. I1P,KP

OCHOBBI
TPUTOHOMETPHUU

PamuaHHBIN METOI N3MEPEHUS YTIIOB BPAIIEHUS U CBS3b C
rpaxycHou Mepor. OCHOBHBIC TPUTOHOMETPHUYCCKUES TOXKICCTBA,
(hopMyITBI CTIOXKEHUS, yIBOCHUS, TPeoOpa3oBaHUe CYMMBI
TPUTOHOMETPHUICCKHUX (DYHKIIUH B IPOU3BEICHUE,
peoOpa3oBaHME MPO- U3BEACHUS TPUTOHOMETPHUECKUX (DYHKITUH
B cymMmy. [IpocTenire TpUroHoMeTpuIeckue ypaBHeHHS U
HepaBeHcTBa. OOpaTHBIE TPUTOHOMETPHUIECKHE (DYHKITHH:
ApPKCUHYC, apKKOCUHYC, apKTaHTCHC.

v IIP KP

DYHKIUHU, UX
CBOIiCTBa U
rpaduku

[Ipumepbl 3aBHCUMOCTEN MEXAY IEPEMEHHBIMU B peasbHBIX
nporeccax u3 CMEeXHBIX IUCHHIUINH. OrnpeneneHue GyHKInH.
IToctpoenue u ureHue rpadukoB GyHKIHH. Mccnenopanue
¢ynkuuu. CBorcTBa TMHEWHOH, KBaIpaTUYHOH, KYCOYHO-
JMHEHHOH U APOOHO-TMHEHHOH QyHKIMH. HempepsiBHBIE 1
nepuoanyeckue Gpyukuuu. CBoWcTBa U rpa KU CHHYCA,
KOCHHYCa, TaHTeHCa M KoTaHreHca. O0paTHbie PYHKITUN B X
rpa¢uku. OOpaTHbIE TPUTOHOMETPUYECKUE QYHKIIHH.
[IpeobpaszoBanus rpaduka Gpyskuuu. ['apMoHIUecKue KoieOdaHusl.
IIpuknagasie 3amaun. [lokazaTenpHbIe, TorapuMIdeckue,
TPUTOHOMETPHUUECKUE YPaBHEHHs U HEPABEHCTBA.

v IIP KP

Hauyana
MAaTEMATHYECKOTO
a”HaJImM3a

UwucnoBast OCIeA0BaTEIEHOCTD, CIOCOOKI ¢ 3aaHus,
BBIYHMCIICHHS YICHOB MOCTeIoBaTeIbHOCTH. [Ipemen
MOCIIeIOBATENILHOCTH. beckoHeuHO yOBIBaIOIIas TeoMeTpruIecKas
nporpeccus. [Ipon3BogHast: MEXaHUYECKUH U TEOMETPUICCKII
CMBICTI IPOU3BOTHON. Y paBHEHHE KacaTeIbHOHN B 00IIEM BHIC.
[Ipasuiia u popmynel nuddepeHippopanus, TadIMIA
MIPOU3BOIHBIX dJIeMeHTapHBIX QyHKINH. ccnenoBanre QyHKITIH
C TIOMOIIIEIO MTPOU3BOAHOHN. HaxoxneHrne HanOoIbIIero,
HAMMEHBIIIETO 3HAYCHHUS M OKCTPEMAaJIbHBIX 3HAUYCHUH (PYHKITHH.
Wuterpan u neppoodpasznas. Teopema HeroTroma—JlenOHutIa.

v IIP KP

24




HpI/IMeHeHI/IC HUHTCTpajia K BBIYUCIICHUTIO (I)I/IBI/IHCCKI/IX BCJIINYHUH 1

IUIOILAAEH.
OMOMHATOpHKA TOPUSI pa3BUTUSL KOMOMHATOPHUKH, TEOPUHU BEPOSTHOCTEH U
Kom0 , [Ucto a3 OMOHMHATO ) epOSITHOCTE V.IIP ,KP
CTaTHUCTHKA U CTaTUCTHUKH U UX POJIb B PA3IHYHBIX chepax YeTOBEUECKON
Teopus XKu3HenesTenbHocTH. [IpaBrna komOuHaTopuku. Pemmenne
BEPOSATHOCTE KOMOMHATOpHBIX 3a7a4. Pa3menenus, couetanus u
6 nepectaHoBkH. buHoM HeroToHa 1 Tpeyronbuuk [lackans.

IIpuknanuele 3agaun. Knaccuueckoe omnpeneneHne BEpOSTHOCTH,
CBOMCTBAa BEPOATHOCTEH, TEOPEMa O CyMME BEPOSTHOCTEH.
Brrancienne BepostHocTer. [Ipukiagapie 3amadm.
IIpencraBnenue yuciaoBbIX NaHHBIX. [IpuKIaaHbIe 3a0a9H.
I'eometrpus [Ipu3Haky B3aMMHOTO PacmoyIOKEHUS IPAMBIX. YTOI MEXKIY V. IIP,KP
psIMBIME. B3aMHOE pacnosoKeHHe MPSIMBIX U TUIOCKOCTEH.
[lepnieHauKyIAp ¥ HAKJIOHHAS K TUIOCKOCTH. YTOJI MEXIY IPSIMOK
U TJIOCKOCTHI0. TeopeMbl 0 B3aMMHOM PacIIOJIOKEHHH IPSIMOH |
miockocTH. TeopeMa o Tpex nepneHaukynsapax. [Ipuznaku n
CBOFCTBA MapaJuIeTIbHBIX U TEPIEHANKYIISPHBIX TUTIOCKOCTEH.
PaccTosiHre OT TOUKH 0 MIIOCKOCTH, OT MPSIMOU JI0 IIOCKOCTH,
paccTOsHUE MEXKAY IIOCKOCTAMH, MEKIY CKPEIMBAIOIINMHUCS
MIPSIMBIMH, MEX/TY POU3BOIBHBIMU (UTYpaMHU B TIPOCTPAHCTBE.
ITapamrensHOE MPOSKTUPOBAHKE U €0 CBOHUCTBA. Teopema o

7 NIOWAOU OPMOLOHANLHOU NPOEKYUU MHO20Y201bHUKA. B3anMHOe
pacnoyokeHUe MPOCTPAHCTBEHHBIX (GUryp. Pa3nudnbie BUIIBI
MHOTOTPaHHUKOB. X n3o0pakenus. CedeHus1, pa3BepTKH MHOTO-
rpaHHUKOB. [Lmomanp moBepXHOCTH. BUpl cuMmMeTpuit B
npocTtpaHcTBe. CUMMETpHS T€ BPAIleHNs 1 MHOTOIPaHHHUKOB.
Brrancienue momasner 1 00beMoB. BekTopsl. JlercTBus ¢
BeKTOpaMu. JlekapToBa crcreMa KOOpIWHAT B IPOCTPAHCTBE.
YpaBHEHHE OKPYXKHOCTH, cpepsl, IIIOCKOCTH. PaccTosHue Mex Iy
ToYKaMH. J[eHCTBUS ¢ BEKTOpaMH, 3aJJaHHBIMH KOOPIMHATAMHU.
CkansspHO€ TIpOoHM3BeIcHHE BEKTOPOB. BekTopHOE ypaBHEeHHE
MPSIMOH | IIOCKOCTH. MIcTIoIp30BaHNEe BEKTOPOB MPU
JIOKa3aTeNbCTBE TEOPEM CTEPEOMETPHH.

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

2.4.4.Copnep:kaHue caMOCTOSITeJILHOW PadoThI

CamoctostenpHass pabdora crymeHToB (CPC) — 3T0 akTuBHBIE (QOPMBI
VH/IMBUIYATBHON M KOJUICKTHBHOM JESITEIbHOCTH, HAINlPAaBICHHBIE HA 3aKpEIUICHUE,
pacmipeHre ¥ CUCTEMaTH3allMi0 MPOMIEHHOr0 Marepuajga 10 TeMaM Yy4eOHOi
JUCIUTUIAHBI.

CamocrosiTesbHass paboTa SIBJISETCS OJHUM M3 BHJIOB YYEOHBIX 3aHSATHI
CTY/ICHTOB, LIEJISIMUA KOTOPOH SIBJISTFOTCSI:

— cuCTeMaTH3alMsg W 3aKPeIUICHUE MOJYYCHHBIX TECOPETHUYCCKUX 3HAHUN W
NPAaKTUYCCKUX YMEHHI CTYJICHTOB,;

— yrayOJieHue B paclIMpeHNe TECOPETHUCCKUX 3HAHUIMA;

— (¢dopMHUpOBaHHE YMEHHU HCIIOJIB30BaTh pa3iUYHbie HH(OPMAIIMOHHBIC
UCTOYHUKHA  (HOpMATHBHYIO, TMPaBOBYIO, CIPAaBOYHYK JOKYMEHTAIMIO U
CHENHATBHYIO IUTEPATYPY);

25



— pa3BUTHE T[I03HABATEIbHBIX CHOCOOHOCTEH W AaKTHUBHOCTH CTYJIEHTOB,
TBOPYECKOU WHULINATUBHI, CaMOCTOSITENIbHOCTH, OTBETCTBEHHOCTHU "
OpPraHU30BaHHOCTH;

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

— pa3BUTHUE UCCIEA0BATEIbCKUX YMEHUM.

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

KpurepusiMmu onieHkH pe3ynbratoB BHeayiutopHoi CPC gBstoTcs:

— YPOBEHb OCBOCHHUS yueOHOTO MaTepHana,

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

— 000CHOBaHHOCTb M YETKOCTh U3JIOXKEHHS OTBETA;

— oopMiieHHE MaTepualia B COOTBETCTBUU C TPEOOBAHUSAMH.

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

Bunni CPC:

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

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

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

IIpumepHas TemaTuka pedeparos:

HenpepsiBHbIE IpOOH.

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

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

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

. Konnueckue ceuenust 1 X NpUMEHEHUE B TEXHUKE.

10 Ilonstue nuddepenimana u ero NPUI0KEHUS.

11.Cxembl NOBTOPHBIX UCTIbITAHUN bepHyIm.

12 UccnenoBanrie ypaBHEHUN U HEPABEHCTB C APaMETPOM.

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

Ha camocrosTensayro
BPEMEHH.

paboTy oOydJaronmxcsi OTBOAUTCA 66 YacoB y4eOHOTO

HaunmenoBanune
No  |paznena, TeMbl, BUsa
CPC

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

1 2

3

Beenenmue.

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

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

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

O-

Auredpa

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

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

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

O-

YpaBHeHus u
HEpPaBEeHCTBa

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

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

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

O-

OcHOBBI
TPUTOHOMETPHH

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

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

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

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

O-

DYyHKIUH, UX

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

O-

O-

O-

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

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

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

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

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

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

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

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

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

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

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

O-

44
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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 BHEJIPEHUE COBPEMEHHBIX O00pa30BATEIBHBIX
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 2
TEXHOJIOTHS,
pa3BUBAIOIIAS TEXHOJIOTHUS
3. Tema 1.2.Kophu, crenienu u orapu@Mel JInunocTHO-AEATENBHAS 6
TEXHOJIOTHS;
pa3BUBAIOIIAS] TEXHOJIOTHUS
4, Tema 2.1.YpaBHEHHs U CHCTEMBbl ypaBHEHUN JInynoCTHO-AEATENBHAS 2
TEXHOJIOTHS;
pa3BUBAIOIIAS] TEXHOJIOTHUS
5. Tema 2.2.HepaBencraa JInu"OoCTHO- eI TENbHAS 2
TEXHOJIOTHS,
pa3BUBAIOIIAS] TEXHOJIOTHUS
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0. Tema 3.1.OCHOBHBIE TOHATHS JInu"OCTHO- eI TENbHAS
TEXHOJIOTHS,
pa3BUBaIOIIas TEXHOJIOTHS
7. Tema 3.2 OCHOBHBIE TPUTOHOMETPUYECKHE JInynoCTHO-AEATENbHAS
TOXJIECTBA TEXHOJIOTHS,
pa3BHUBAONIAST TEXHOJIOTHS
8. Tema 3.3IIpeoOpazoBanust MPOCTEUIITUX JlngHOCTHO- eI TEIBHAS
TPUTOHOMETPUYECKHUX BBIPAKCHUIA TEXHOJIOTHS,
pa3BUBaIOIIas TEXHOJIOTHS
9. Tema 3.4.Tpuronomerpuieckue ypaBHEHUS U JInynoCTHO-AEATENbHAS
HEPaBEHCTBA TEXHOJIOTHS,
pa3BHUBAONIAS TEXHOJIOTHS
10. Tema 4.1 ®yaknun. CBoMCTBA HYHKIIHH. JInu"OCTHO- eI TENbHAS
OO6patHbie QyHKIUN TEXHOJIOTHS,
pa3BUBaIOIIas TEXHOJIOTHS
11. Tema 4.2.Creneunsle, MoKa3aTelbHBIE, JIN9HOCTHO-IeATeNbHAS
norapuMuUecKue U TPUTOHOMETPUUYECKUE TEXHOJIOTHS,
¢byskuu. OOpaTHBIE TPUTOHOMETPUYECKHE pa3BUBAOIIAS TEXHOJIOTHS
byHKIUHA
12. Tema 5.1.I1ocaeqoBaTenbHOCTH. JInu"OCTHO- eI TENbHAS
TEXHOJIOTHS,
pa3BUBalOIIas TEXHOJIOTHS
13. Tewma 5.2.TIpouszBoanHas JInu"OoCTHO- eI TENbHAS
TEXHOJIOTHS,
pa3BUBalOIIas TEXHOJIOTHS
14. Tema 5.3.1lepBooOpa3Has U UHTETpa JlnyHoCTHO-AEsATENbHAS
TEXHOJIOTHS,
pa3BHUBAOIIAS TEXHOJIOTHS
15. Tema 6.13neMeHTH KOMOMHATOPUKH JInu"OCTHO- eI TENbHAS
TEXHOJIOTHS,
pa3BUBaIOIIas TEXHOJIOTHS
16. Tema 6.2.37€MEHTHI TEOPHH BEPOSITHOCTEHN JlnyHoCTHO-AEsATENbHAS
TEXHOJIOTHS,
pa3BHUBAOIIAS TEXHOJIOTHS
17. Tema 6.3.D51eMeHTH MATEMATHYECKOMI JINYHOCTHO-IeATENRLHAS
CTaTHCTUKH TEXHOJIOTHS,
pa3BUBaIOIIas TEXHOJIOTHS
18. Tema 7.1KoopauHatsl 1 BEKTOPBI WNHpoxoMMyHUKaIIMOHHAS
TEXHOJIOTHS,
310poBbecOeperarorast
TEXHOJIOTHS
19. |Tema 7.2.1IpsiMble U IJIOCKOCTH B IPOCTPAHCTBE WNHpoxoMMyHUKaIIMOHHAS
TEXHOJIOTHS,
310poBbecOeperaroast
TEXHOJIOTHS
20. Tema 7.3.MHOTOTpaHHUKH NudpoxoMMyHHUKAITMOHHAS
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

12

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.CreneHuble, IOKa3aTelbHbIE, JIn4HOCTHO-IeITeIbHAS
norapu(MUIECKUE U TPUTOHOMETPUUECKUE TEXHOJIOTHS;
¢bysakuu. OOpaTHBIE TPUTOHOMETPUIECKIE Pa3BUBAIOIIAS] TEXHOJIOTHUS

byHKIIIH

12. Tema 5.1.ITocmemoBaTeIbHOCTH. JIM4HOCTHO-IeATEIbHAs

TEXHOJIOTHS,
pa3BUBAIOIIAS TEXHOJIOTHUS

13. Tema 5.2.1IpousBogHas JIMYHOCTHO-AesTeIbHAS

TEXHOJIOTHS,
pa3BUBAIOIIAS TEXHOJIOTHUSA
14. Tema 5.3.1lepBooOpazHast 1 UHTETpa JInuHOCTHO-AEATENbHAS
TEXHOJIOTHS;

Pa3BUBAIOIIAS TEXHOJIOTHUS

15. Tema 6.121eMeHTH KOMOMHATOPHUKHU JIM4HOCTHO-IeATeIbHAs
TEXHOJIOTHS,

pa3BUBAIOIIAS TEXHOJIOTHUSA
16. Tema 6.2.21eMEeHTHI TEOPUH BEPOSITHOCTEMN JINYHOCTHO-AesTeIbHA
TEXHOJIOTHS;

Pa3BUBAIOIIAS TEXHOJIOTHUS

17. Tema 6.3.D51eMEHTHI MATEMATHUYCCKOM JIMYHOCTHO-IeATeIbHAS
CTaTUCTHKH TEXHOJIOTHS,

pa3BUBAIOIIAS TEXHOJIOTHUSA
18. Tema 7.1KoopauHaThl 1 BEKTOPHI JIMYHOCTHO-AesTeIbHA
TEXHOJIOTHS;

Pa3BUBAIOIIAS TEXHOJIOTHUS

19. Tema 7.2.1IpsiMbI€ U TIJIOCKOCTH B TPOCTPAHCTBE JInuHOCTHO-EATENbHAS
TEXHOJIOTHS,

pa3BUBAIOIIAS TEXHOJIOTHUSA
20. Tema 7.3.MHOrOTrpaHHUKHU JIMYHOCTHO-AesTeIbHAS
TEXHOJIOTHS;

Pa3BUBAIOIIAS] TEXHOJIOTHUS

21. Tema 7.4.Tena v MOBEpXHOCTH BpPAIICHUS JIMYHOCTHO-eATeIbHAS
TEXHOJIOTHS,

pa3BUBAIOIIAS TEXHOJIOTHUSA

22. Tema 7.5.13Mepenust B reoMeTpuu JINYHOCTHO-AesTeIbHAS

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

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

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

yi. {umutposa, 200,ayn. 405.

O6opynoBanue yueOHOTO KaOMHeTa!
CrelMaIM3upOBaHHas MeOesb U CUCTEMbI XpaHEeHHUs (I0CKa KJIaCCHasl, CTON U
CTYJ YUHUTEIs, CTOJBI M CTYJIbS YICHUUECKUE, IKa(bI 11 XpaHESHUS YI4EOHBIX
oCOOUH, CUCTEMBI XpaHEHUS TaOJIUI] U IJ1AKaTOB);
TEXHUYECKHE CpeIcTBa 00yueHUsl (pabouee MECTO YUUTENS: KOMITBIOTED
YUYUTEIs, BUICOTIPOCKTOP, dKpaH, JuieH3nonHoe [10);
JIEMOHCTPAIIMOHHBIC YU4eOHO-HATIISTHBIC TTOCOOHSI (KOMIUICKTHI CTCHJIOB,
KOMILUTEKTBI TaOJIUIL, TOPTPETHI BHIIAIOIINXCS MATEMAaTHKOB, KOMIUICKT
WHCTPYMEHTOB KJIACCHBIX ¢ MArHUTHBIMU JICPKATEIISIMHU);
9JIEKTPOHHBIE CPECTBA 00yUYeHHS (KOMILICKT BUACO(UIHLMOB).

4.2 TlepeyeHb HEOOXOAMMOI0 MPOrPAMMHOI0 o0ecneyeHus

1.

2.

Omnepannonnas cucrema Microsoft Windows 10 for. Ne77-AD®/223-
®3/20170t 03.11.201 7x0opriopaTUBHAS JTUIICH3HS);
[Taker mporpamm Microsoft Office Professional Plusidr. Ne77-AD®/223-
®3/20170t 03.11.201 7xopriopaTUBHAS JTUIICH3WS);

. AHTHBHpYCHAas 3ammTa (HU3NYecKrx padounx crtaHmuid u cepepon: Kaspersky

Endpoint Securityins ousneca — Cranmaptaeiii Russian Edition. 1500-2499
Node 1 year Educational Renewal Licengenfpakt Ne69-AD®D/223-®3 ot
11.09.2017koprnopaTuBHast JUICH3MUA);

. 7-zip GNULesser General Public Licensesobonnoe mporpamMmmaoe

oOecrieueHne, He OrPaHUICHO, 0ECCPOUHO);

. Uurepuer Opay3ep Google ChromeodgcmiaraHoe nporpammHoe odecriedeHue,

HE OrpaHUYCHO, OECCPOYHO);

K-Lite Codec Pack —ynuBepcanbHblii HAOOp KOIEKOB (KOIMPOBIIUKOB-
JEKOJAMPOBIIMKOB) W YTHIMT Ui TPOCMOTpPa W 00pabOTKHM ayauo- u
BuzeodaiioB (OecruiaTHOoe mMporpaMMHOE OOeclieYeHrue, He OrPaHUYCHO,
0eccpouHo);

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

(cBOOOMHOE MTpOrpaMMHOE 00ECIIeYCHNE, He OTPAHUYCHO, OECCPOUHO);

. Foxit Reader —mpukiagHoe mporpaMMHOE oOOecCIedYeHHe IS MPOCMOTpa

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

5.1.0cHoBHasi JIUTEpPATYypa:

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

2. bammvakoB, Mapk HBanoBmu. Marematuka [Texkct] @ y4eOHUK s
UCIIONIb30BaHusl B yueOHOM Iporecce oOpazoBatenbHbix yupexaenuit CI1O na 0aze
OCHOBHOTO OOIIET0 00pa30BaHMUs C MOJIyICHUEM CpetHero odmero oopasoanus / M.
U. bammakoB. - 4 usn., crep. - MockBa : Axkamemwms, 2017. - 253c. : wi. -
(ITpodeccronansaoe obpazoBanue. OOmeoOpa3oBarenbHble qUCHUIUIHHEL). - |SBN
978-5-44

3. bammakoB, Mapk HMBanoBuu. Matemaruka [Tekcrt] : 3agauHuk . ydeOHOE
nocobue I MCIOJIb30BaHHUS B YYEOHOM Ipoliecce 00pa3oBaTEIbHBIX YUPEIKICHUIN
CIIO nHa 6a3ze oCHOBHOIO 00IIEro 0Opa30BaHMS C TMOJYYEHHUEM CpPEIHEro OOIIero
oOpaszoBanus / M. 1. Bammakos. - 4- u3j., ctep. - MockBa : Akanemus, 2017. - 414

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

5. 2 lonoiHuTEILHAS JIUTEPATYPA

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

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

s npenoaasaresiei

1. 06 ob6pazoBanuu B Poccurickort denepauun: denep. 3axon ot 29.12. 2012
No 273®3 (B pen. ®enepansubix 3akoHoB 0T 07.05.2013 No 993, ot 07.06.2013
No 1203, or 02.07.2013 No 17@3, ot 23.07.2013 No 2083, ot 25.11.2013 No
317-®3, or 03.02.2014 No 113, or 03.02.2014 No 1%53, or 05.05.2014 No 84-
®d3, or 27.05.2014 No 1383, or 04.06.2014 No 1483, ¢ u3M., BHECEHHBIMUA
®denepanbHbiM 3akoHOM 0T 04.06.2014 No 1483, B pen. ot 03.07.2016¢ u3Mm. ot
19.12.2016.)
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2. [Tpuxa3z MunucrepctBa oOpazoBanus u Hayku P® ot 31 nexadbps 2015r. N
"O BHeceHMHM HU3MEHEHUH B ¢elepaabHbId TOCYJAapCTBEHHBIH 00pa3oBaTEIbHBIN
CTaHIapT CpeIHEro 00Iero oopa3oBaHus, YTBEPKICHHBIN MPUKa30M MHUHHUCTEPCTBA
oOpa3zoBanus u Hayku Poccurickon @enepanuu ot 17mas 2012r. N413"

3. [IpumepHass ocHOBHasi oOpa3oBaTelbHAas MPOrpaMMa CPEIHEro OOIIero
oOpazoBaHus, oj00peHHas pelieHrueM ¢eaepaabHoro  y4eOHO-METOIUYECKOro
o0beMHEHHUS 110 001eMy 00pa3oBanuio (mpotokoi ot 28 uions 2016r. No 2/16s).

5.3.Tlepuoanyeckue H3AaHU:

1. XypHan MaTtemaTka B IIKOJE

2 DnextponHas 6ubnnoreka "M3narensckoro goma "['peGeHHIKOB"
(www.grebennikon.r)

3 bBasel nanusix komnaauu «Mct Bero» (http://dlib.eastview.comn

5.4.1lepeueHnb pecypcoB HH(OPMALMOHHO-TEJIEKOMMYHHUKAIIMOHHOW CeTH
«HMHTepHET», HEOOXOMMMBIX /ISl 0CBOEHHS TUCHUTITHHBI

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

2. ®enepanpubli opTan "Poccuiickoe oopazosanue” (http://www.edu.ruy,

3. MHudopmanmonnas cuctema "ExnHoe okHO gocTyma K 00pa3oBaTeIbHBIM
pecypcam” (http://window.edu.ry/

4. Epunas  komwmekuus ~— nudpoBeIXx  0o0pa3oBaTENbHBIX  PECYPCOB
(http://school-collection.edu.ny/

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

6. OOpasoBarenbHbiii mopran "Yueoa" (http://www.ucheba.cony

7. Ilpoext I'ocymapcTBEHHOTO HHCTHUTYTa pycckoro si3bika umeHu A.C.
[MymkunHa "O6pa3oanue Ha pycckom” (https://pushkininstitute.riy/

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

9. HamwmonanwsHas 31ekTponHas oudimoteka (http://H36.pd/);

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

11. CopaBouHO-MHPOPMAIIMOHHBIH opTa "Pycckuii SA3BIK
(http://gramota.ry/

12. Cnyx6a TeMaTnyeckux TOJKOBBIX ciaoBapei (http://www.glossary.ry/

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

14. Koncynprant Ilmtoc - cmpaBo4Has mpaBoBas cucreMa (IOCTyI TIO
JIOKAJIbHOM CeTH)

35



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
NPEIoIaBaTelI0 Ha KOHCY/IbTAIUU WU OJIMKaMIIeH JISKIUH.

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

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

MeToaudeckue yKa3aHusl K MPAaKTHISCKUM 3aHATHSAM 0 TUCITUILTNHE 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.

37



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
MOJyJIsl, IpOrpaMMaM MPAKTHK, MPOrpaMMe roCydapCTBEHHOM UTOTOBOM aTTeCcTalllH.
3anagamu (POHIOB OIICHOYHBIX CPEACTB SIBIISIOTCS

—KOHTPOJb U  YOpPaBJIEHUE TMPOLIECCOM  MPUOOPETEHUs  CTyAEHTaMu
HEOOXOUMBIX 3HAaHUHN U YMEHHUH, OIpeeIEHHBIX (benepanbHbIMU
rocyJlapCTBEHHbIMU OOpazoBaTenbHbiMU cTaHaapTamu CIIO mo coorBercTBYyMOIIEH
CHEIUAJIbHOCTH;

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

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

7.2. Kputepuu OUeHKHU 3HAHU I

OreHKa TUChbMEHHBIX KOHTPOJILHBIX pa0O0T 00YYAFOIINXCS IT0 MAaTEMATHKE

OTBeT OLICHUBAETCSI OMMemKou «5»,eciu.

— paboTa BBIMIOJIHEHA TTOTHOCTHIO;

— B JIOTHYECKUX PACCYXACHUSAX M OOOCHOBAHWU PEIICHUS HET MPOOEIoB U
OLINOOK;

— B pEIICHHH HET MaTeMaTHYeCKHX OIIMOOK (BO3MOXKHA OJHA HETOYHOCTD,
OTMCKA, KOTOpasi HE SABJSETCS CJICJACTBUEM HE3HAHUS WM HEMIOHUMAHHS YYCOHOTO
MaTepuaa).

Ommemxa «4»CTaBUTCA B CISAYIOIMINX CIydasx:
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— paboTa BBIOJIHEHA TIOJHOCTBIO, HO OOOCHOBAaHHWSl IIIArOB PEIICHUS
HEJIOCTaTOYHBbl (eClM  yMeHHe OOOCHOBBIBATH PACCYXKICHHS HE  SIBIISUIOCH
CTIeUATEHBIM 00BEKTOM MTPOBEPKH);

— JIONyUIeHbl O/HA ouMOKa WIM €CcTh JBa — TPU HeIouéTa B BBIKJIAJKAX,
pHCYHKax, uepTexax wuim rpadukax (ecimu 3TH BuUABl PabdOT HE SBISUIHACH
CTIeUATEHBIM 00BEKTOM MTPOBEPKH).

Ommemka «3»CTaBUTCS, €CIIH:

— JomylieHo Oojiee oAHOM omMOKM WM Oojiee ABYX — TpeX HEIOYETOB B
BBIKJIQ/IKaX, YepTexkax Wi rpadukax, HO oOydarommiicss obnagaeT o0s3aTeIbHbIMU
YMEHUSIMU TI0 TIPOBEPSIEMON TEME.

Ommemka «2>»CTaBUTCS, €CIU.

— JIONYIICHBI CYIIECTBEHHBIC OIIMOKH, MMOKA3aBIIME, YTO OOydYaromuics He
oOnanaer 00sA3aTeIbHBIMA YMEHHUSIMU 10 TaHHOM TeMe B TIOJTHOM Mepe.

O11eHKa YCTHBIX OTBETOB OOYYaIOIIUXCS IO MaTeMaTHKE:

OTBET OLICHUBACTCS OMMEMKOU «9>,eCIU CTYICHT:

— TOJIHO PacKpblI COJep)KaHHE Marepuajga B o0beMe, MPeIyCMOTPEHHOM
MPOrpamMMoON;

— U3J0XKHWJI  Marepuall  T'PaMOTHBIM  SI3BIKOM,  TOYHO  HCIOJIb3Ys
MaTeMaTHYECKY0 TEPMUHOJOTHIO M CHUMBOJIUKY, B OIpPEIEICHHON JIOTMYECKOMN
ITOCJIEIOBATEIBHOCTH,

— TMPaBWIBLHO BBIMOJHWI PHUCYHKH, YEPTEXKH, TpapuKH, COIMYTCTBYIOIIUE
OTBETY;

— MOKa3zaJl yMEHHE WJUIIOCTPUPOBATH TEOPUI0 KOHKPETHBIMU MPUMEpaMu,
MIPUMEHSTH €€ B HOBOM CUTYaIlUU MPHU BHITIOJTHEHUH MTPAKTUYECKOTO 3a/1aHNUS;

— MOPOJEMOHCTPUPOBAT 3HAHUE TEOPUU PAHEE H3YUECHHBIX COMYTCTBYIOLIUX
TeM, C(POPMHUPOBAHHOCTh M YCTOMYMBOCTh HCIIOJB3YEMBIX IMPH OTBETE YMEHUH U
HaBBIKOB;

— OTBEYaJl CaMOCTOSITENIbHO, 0€3 HABOSAIINX BOIIPOCORB MPEMo1aBaTes;

— BO3MOXHBI OJlHA — JIBE HETOYHOCTH TIPU OCBEIICHUU BTOPOCTEIICHHBIX
BOIIPOCOB WJIM B BBIKJIQJIKaX, KOTOPbIE YYEHHUK JIETKO HCIPABHJI MOCIE 3aMEUYaHHs
YUUTENS.

OTBET OLIEHUBACTCS OmMemKou «4» eclii YIOBIETBOPSIET B OCHOBHOM
TpeOOBAHMIM Ha OLEHKY «5»,HO MPU ITOM UMEET OJNH U3 HEAOCTATKOB:

— B UBJOXKECHWHM JIONMYIICHBI HEOONbIIME TPOOENbl, HE HWCKA3WBIIEE
MaTeMaTUYECKOE COJIEpKaHUE OTBETA;

— JIONYUIEHBI OJIMH — JIBa HEJ0YeTa MPHU OCBEIICHUU OCHOBHOTO COAEpPKAHUS
OTBETA, UCTIPABJICHHBIC MOCIIEC 3aMEUYaHusl MPENo/IaBaTes;

— JIOMyIeHbl omuOka wid O0oyiee JBYX HEJOYETOB MPHU OCBEIICHUU
BTOPOCTENEHHBIX BOMPOCOB WJIM B BBIKJIAJIKaX, JErKO HCIPABICHHBIE IOCTE
3aMeuaHusl MpernoiaBaTes.

Ommemxka «3»CTaBUTCS B CICIYIONMINUX CIydasiX:

— HEMOJIHO PACKPBITO cojepaHue MaTepuana (CoAepKaHHE H3I0KEHO
¢dbparmMeHTapHO, HE BCErja IMOCJCIOBATEIBHO), HO IIOKa3aHO oO0Ilee MOHMMaHHe
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BOIPOCA M  MPOJAEMOHCTPUPOBAHBI YMEHHS, JOCTATOYHBIE JJISI  YCBOCHHS
nporpaMMHOro wmarepuana (ompeaencHsl «TpeOOBaHHSIMH K MaTeMaTHYECKOU
HIOJITOTOBKE 00YUAIOIIMXCS» B HACTOSIIEH MPOrpaMMe 10 MaTeMaTHKE);

— HMEJIUCh 3aTPYJHEHUs WM JONYIIEHbl OIUOKM B  ONpeIeNICHUU
MaTEMaTUYeCKOM TEPMUHOJOTUH, YEPTEKaxX, BBIKJIAJKAX, MCIPABICHHbIE IOCIE
HECKOJbKUX HABOSIIMX BOIIPOCOB MPENOIaBaTeNs;

— CTYACHT HE€ CIpPaBWICS C NMPUMEHEHHEM TEOPUH B HOBOM CHUTyalluu MpU
BBITIOJITHGHUH TPAKTUYECKOTO 3a/JaHvsi, HO BBITIOJHWI 3aJaHUs 00sS3aTEIBHOTO
YPOBHSI CII0KHOCTH MO JTAaHHOU TEME;

— OpU  JOCTaTOYHOM 3HAHUU TEOPETUUYECKOr0 Marepuaja  BbISBJICHA
HEJI0CTaTOYHas CHOPMHUPOBAHHOCTH OCHOBHBIX YMEHUM U HABBIKOB.

Ommemxa «2»CTaBUTCA B CIEAYIONINX CIydasx:

— HE PacKphITO OCHOBHOE COJIep KaHNEe yueOHOro MaTepuarna,

— O00OHapyXEeHO HE3HAHHE YYEHHKOM OoJibllIeH WM HambOoJjee BaXKHOM 4YacTu
y4eOHOro MaTepuania;

— JIONYIIEHbl OIIMOKKM B OMNPEJCICHUH TMOHSATUM, NpPU HUCHOJIb30BAHUU
MaTEeMaTUYeCKOM TEPMHUHOJIOTMH, B PHUCYHKax, ueprexax wWwid rpadukax, B
BBIKJIQJIKaX, KOTOpbIe€ HE MCHPABIICHBI IOCIE HECKOJBKUX HABOJSAILIUX BOIPOCOB
perno/iaBaTess.

O6mrast kaccuduKamus OommuoOK:

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

1. 'pyObiMU cUMTAIOTCS OIIUOKU:

— HEe3HaHUE OIpeNeJeHHUs] OCHOBHBIX NMOHATHUMN, 3aKOHOB, MPaBUJI, OCHOBHBIX
MOJIOKEHUH TEOpHH, He3HaHue (Hopmyi, OOIIEHPUHATHIX CHMBOJIOB 0003HAUCHUI
BEJIMYMH, €IMHHULl UX U3MEPEHUS;

— HE3HAaHWE HAMMEHOBAHUW €TMHUIl UBMEPEHUS;

— HEYMEHUE BBIJICIUTh B OTBETE IJIABHOE;

— HEyMEHHUE NMPUMEHSATh 3HAHUS, AITOPUTMBI JIJIs PEIICHUs 3a/a4;

— HEyMEHHE JieJaTh BBIBOJIBI M 0000IICHNS;

— HEYMEHHUE YUTaTh U CTPOUTH rpad UKy,

— HEyMEHHue M0JIb30BaThCS NEePBOUCTOYHUKAMH, y4eOHUKOM U
CIPaBOYHHKAMU,

— TOTepsl KOPHS UM COXpaHEHHE MMOCTOPOHHETO KOPHS;

— oTOpaceiBaHuEe 0€3 0OBSICHEHUI OJTHOTO U3 HUX,

— PpaBHO3HAYHBIE UM OIIHUOKH;

— BBIYHUCITUTENIbHbIE OMIMOKH, €CIIU OHH HE SIBIISIOTCS OMHMCKOM;

— JIOTUYECKHE OITHOKHU.

2. K HerpyObIm ommbkaM ciieyeT OTHECTH:

— HETOYHOCTh (POPMYJIMPOBOK, OMpENEICHUMN, MOHITHI, TEOpUi, BbI3BAaHHAs
HEIMOJIHOTOM OXBaTa OCHOBHBIX NMPU3HAKOB OMPENENSEMOro IMOHSATUS WM 3aMEHOU
OJIHOTO - IByX U3 3TUX MPU3HAKOB BTOPOCTEIIEHHBIMU;

— HETOYHOCTb rpaduka;
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- HepaHHOHaHBHBII;'I MECTOJ peaCHUsA 3aJa4un niIn HEOIOCTATOYHO
HpO,HYMaHHLIﬁ IIJIaH OTBETa (HapymCHI/IC JJOTHUKH, ITOAMCHA OTACIIbHBIX OCHOBHBIX

BOIPOCOB BTOPOCTEIICHHBIMHU);

— HepaluOHaJIbHbIE METOABI PAOOTHI CO CIPABOYHOM U APYTOM JIUTEPATYPOH;

— HCYMCHHUC PCUIATh 3aaa4M, BBIIIOJHATL 3aJaHUs B 06HICM BHUC.

3. Henoueramu sABIIsItOTCA .

— HepaluOHaJIbHbIE TPUEMBI BBIYMCICHUHN U MPeoOpa30oBaHUii;

— HeOpeXHOe BHITIOJHEHHE 3alHiCel, YepTeKEel, CXeM, TpaduKoB.

7.3. O1neHo4YHbIE cpeacrBa 1Jisi IPpOBEACHUA TeKymeﬁ arrecranuu

Texyuuit KOHTPOJIb MOXKET IPOBOAUTHCS B (hopme:
— (poHTaIBHBIN ONPOC

— HWHAWBUIYaJIbHBIA YCTHBIN ONPOC

— MHUCHbMEHHBIM KOHTPOJIb

— TECTUPOBAHHUE MO TEOPETHUECKOMY MaTepHaLy
— TpakTHYeckas (;1abopatopHas) padora

— 3amuTa pedepara

— 3aIlIMTa BBIOJHEHHOIO 33JJaHuUs,

— pa3paboTka mpobiaemMbl Kypca (JToKIam).

OrneHMBaHUE MPU TEKYIIEH aTTECTaIUN

®dopma Briaxenus JInunble [Tpumepsl
arTecTauy | 3HAHHSA Ymenus (HaBbIKH) KayecTBa OLIEHOYHBIX
u CTy/IEHTa CpEACTB
YcrHbIl KonTtpons Onenka Onenka Onenka Bompocst
OIpPOC MO | 3HAHMM 1O YMEHUS HaBBIKOB CIIOCOOHOCTH [PUIIArarTes
TeMam OTIpeNIeICHHBIM | pa3indarh paboThI ¢ OTIEPAaTUBHO U
npobiaemMam KOHKPETHBIE | JIUTEPAaTypHBl | KAYECTBEHHO
HOHSATHS MU OTBEYATh Ha
UCTOYHUKAMHU | ITOCTABJICHHBIE
BOIIPOCHI
Pedepar KonTpons OrneHka OrneHka OneHKa TeMmel
(moxman) 3HaHUM 110 YMEHUS HaBBIKOB CIIOCOOHOCTH K pedeparon
OIpPENICIEHHBIM | pa3InyaTh paboThI ¢ CaMOCTOSITeNIbHO | (OKITamoB)
npobiaemam KOHKPETHbIE JUTEpaTypHBl | i pabore u [PUIIATAIOTCS
HOHATHUSA MU aHAIN3y
UCTOYHUKAMHU | JIUTEPATYPHBIX
HCTOYHHUKOB
Kontpons Onenka Onenka Onenka KoHnTpoasn
Kontpons | 3HaHUA YMEHUs HaBBIKOB CIIOCOOHOCTH ble PabOTHI
Has paboTa | TeOpeTHYeCKUx | paboTath C paboThI ¢ OIIepaTHBHO U HPUIIATal0TCS
OCHOB MaTeMaTHUYeCK | MaTEMaTHYECK | KAYECTBEHHO
MaTEeMaTHKH. UM aIllapaToM | UM aIapaToM | pemarb
s MIOCTaBJICHHBIE
o0ecrieueHus Ha MPaKTHIECKUX
penieHus paboTtax 3amauu
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IIPAKTUYECKUX u
3azad. apryMeHTHpPOBAT
b PE3yJIbTaTHI

IIpumepHbIe TeCTOBBIE 3aJaHUS. HE IPEIYCMOTPEHBI.

IIpumepHbIe BONPOCHI JJI1 YCTHOIO ONMpPoca:

1 latiTe onpenesieHMEe KOMILIEKCHOTO YUCIIa.

2 Jlaiite onpeneaeHne MHUMOM € MHUIIbI

3.HazoBuTte HaTypanbpHbIC YUCIA.

4 Ha3oBuTe paliiOHAJIBHBIE YHCIIa

5.HazoBuTte cTreneHr MHUMOW €TUHUIIBI

6.Kakne koMIIeKCHBIC YMCIIa Ha3bIBAIOTCS PAaBHBIMU

7 Kakne KOMIUIEKCHBIC YMCIJIa Ha3bIBAIOTCS COMPSKECHHBIMU.

8.Kakne koMIIeKCHBIC YMCIIa Ha3bIBAIOTCS MTPOTUBOIIOIOKHBIMHU

9.Kak n3o0pakaroTcsi KOMIUJIEKCHBIE YHCIIa TEOMETPUUECKU

10 /laiiTe onpeneneHrue MOyl KOMIUIEKCHOTO YHCIIA.

11 Kak HaiiTh apryMeHTbl KOMIUJIEKCHOTO YK CJIa

12 Ilepeunciaute opMBbI 3aIMUCH KOMILIEKCHBIX YHCET

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

14 Ha3oBHTE YHCII0 CONPSHKEHHOE KOMIUIEKCHOMY unciay Z = 2 - 3 U mepeMHOKUB
VX JAWUTE OTBET

15Yemy paBHBI KOPHHU KBaJIPaTHOTO YPAaBHEHUS C OTPUIIATEILHBIM
JTUCKPUMUHAHTOM.

16 JlaiiTe onpeneneHne KOMIIJIEKCHOTO YHCIIA.

17 3anucarh cBOKCTBA CTENEHU C TPOU3BOJIBHBIM [TOKA3ATEIIEM.

18 YUro HaszsiBaeTcs gorapumMoM ¢ mMpOU3BOJIbHBIM OCHOBAaHHEM ?
193anucatbk 0OCHOBHOE JIOTaprU(PMUUECKOE TOKIECTBO.

20 IToctpouTts rpaduk nokazaTeabHON (GYHKIIMU ¢ OCHOBaHUEM OoJibiie 1.
21 Yo Ha3bIBaeTcs JorapupMUpOBAHUEM ?

22 YTt0 Ha3bIBAIOT HATYPAJIBbHBIM JIOTapuhMOM?

23 3anucarb Ghopmysy mepexojia OT OJJHOTO OCHOBAHUS K APYromy?

24 HazoBure popmynsl Kpamepa.

25I1epeuncnure METOIbI PELICHUS CUCTEM JTUHEHHBIX YPABHEHUN C IBYMSI
HEU3BECTHBIMHU.

26 Ilepeuncnute METOABI PEILICHUS] CUCTEM JIMHEHHBIX YPaBHEHUN C TpeMs
HEW3BECTHBIMHU.

27 HazoBuTe CBOWCTBA OMPEACIUTES.

28 Ecnu onpenenuTenb paBeH HYIIO, TO CKOJIBKO PEIICHUN HMEET CUCTEMa
29Yt0 Ha3bIBaeTCs (PyHKIIHEH?

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

31 Yo Ha3wIBaeTcs GpyHKIMEH 0OpaTHON JaHHON ?

32 JlaTh onpeieieHUe CI0KHONU (PYHKIIUH.

33 IlpuBecTu mpuMepsl 0OpaTUMBIX (HYHKITUH.
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34 Ilepeuncnuth ciocoObl 3aAanust PyHKIUN, UX JOCTOMHCTBA U HEAOCTATKHU.
35Yto Ha3zwkiBaeTcs rpadukoM QyHKIIUNA?

36 KakoBbl 0cOOEHHOCTH TpauKOB NpsiMOil 1 0OpaTHON PYHKIIUN?

37 Ot yero 3aBUCUT 00JIaCTh ONPEEICHUS CIOXKHON (HYHKITUN?

38 Kak o rpaduky QyHKIHH ONPEeTUTh, ABJISETCS U (YHKIUS YETHON, HEYETHOM.
39 Yrto Ha3bIBaeTCs MpOU3BOIHOMN (HYHKITUN?

40 YTo mokaspIBaeT Mpou3BOHAS (PYHKIIUS B TOUKE?

41 KakoB reOMeTpUUECKUN CMBICT POU3BOAHOMN ?

42 KakoB (hyu3nuecKkuii CMbICT IPOU3BOIHON ?

43 Kakue cBOMCTBA MPOU3BOAHON BbI 3HAETE?

44 ITo xakum GhopMysIaM BEIYUCISIOTCS MPOU3BOIHBIE TPUTOHOMETPUICCKUX
byHKIMIA?

45I1o kakum GopMysiaM BBIUUCISIOTCS MPOU3BOAHBIE CTETIEHHON PYHKIINN?
46 Ilo kakum hopmyJiaM BEIYUCIISIOTCS IPOU3BOIHBIE TTOKAa3aTeIbHON (DYHKIIUN?
47 Ilo kakum GhopMyJiaM BEIYUCIISIIOTCS] IPOU3BOIHBIE JTorapuMudeckon QyHKIUN?
48 Kak BBIUHMCIISIIOTCS POU3BOIHBIE CIOKHON (PYHKITUN?

49 Yto nazwiBaercs auddepeHiuaiom GyHKIIN?

50 YTt0 HeoOXx0aUMO clienaTh, YTOOBI BBIYUCIUTD Tuddepentnan QyHKIun?

51 Kakoii Bua MeeT ypaBHEHHE KacaTelIbHOM K rpaduky pyukmun Y= y(X)?
52 KakoB reomerpuueckuii cMbica auddepenmmana?

53Kakas ¢hyHKIHS Ha3bIBAETCS MOHOTOHHO BO3pacTaIONIEH?

54 Kakas (hyHKIHSI Ha3bIBAETCS MOHOTOHHO YOBIBAIOIIEH ?

55Kak uccnenosars GyHKIINIO HA MOHOTOHHOCTH ?

56 Kakne Touku Ha3bIBalOTCA KPUTUUECKIMH'?

57 Yto Takoe 3kcTpeMyM pyHKINNA?

58 Kak nccnenoBaTh QyHKIHIO Ha SKCTPEMYM IO IEPBOMY IIPABHITY ?

59 Kak uccienoBars GyHKIHIO, YTOOBI TOCTPOUTH €€ Tpaduk?

60 Kak BeIUMCIIUTH HAaMOOJIbIIIEE U HAMMEHbIIIee 3HaUeHne (PYHKIIUU Ha
MIPOMEXKYTKE?

61 Yo siBNsieTCS OCHOBHOM 3a/1aueil HHTErpajIbHOTO UCYUCICHUS ?

62. Kakas ¢pyHKIIMS Ha3bIBACTCS NIEPBOOOPA3HOM JJIs 3aJaHHON (PYHKIIMH?

63. Ecimu F(X) — mepBooOpa3Has mis f(X), To kKakuM paBEeHCTBOM CBSI3aHbI OHH MEXKTY
coboi?

64. Chopmynupyiite TEOpEMyY O CYIIIECTBOBAHUU MTEPBOOOPA3HON (HYHKIIHH.
65. IlepBooOpa3Has onpenensieTcss He0THO3HaYHO. Kak 3T0 Hy»KHO MTOHUMATH?
66. [louemy npu UHTETPUPOBAHUM (PYHKIIHI MOSBISAETCS MPOU3BOJIbHAS
MOCTOSTHHAS ?

67. [louemy oHa PYHKIIHS UMEET LENYI0 COBOKYITHOCTH IIEPBOOOPA3HBIX ?

68. Kak 3anmucaTh BCIO COBOKYITHOCTb MEPBOOOPA3HBIX (PyHKIINNA?

69. Uto Ha3bIBaeTCs HEOMNpeIeIeHHBIM HHTETPaIoM?

70. Yem oTnnyaeTcs HEONpeIeeHHbI HHTETpajl OT NepBooOpa3Hoi QyHKIIUN?
71. IToyemy MHTErpaJl Ha3bIBACTCS HEOMPEICTICHHBIM ?

72 YTt0 Ha3bIBaETCSI BEKTOPOM B NPOCTPAHCTBE?

73 Kakue ObIBatOT BEKTOPHI B MPOCTPAHCTBE?
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74Yemy paBeH yroj MEeXIy BEKTOpaMH?

75Yemy paBHa JyiHa BEKTOpa?

76 Yemy paBHO CKaJIIpHOE MTPOU3BEACHUE BEKTOPORB?

77 Yemy paBHO BEKTOPHOE ITPOU3BEICHUE BEKTOPOB?
78.HauanbHoe nonsTHe cTepeoMeTpun (OnpezesieHie, OCHOBHBIC MTOHSTHS).
79 . AKCHOMBI CTEPEOMETPHH.

80.CrnencTBus U3 aKCUOM.

81 B3aumMHoe pacnoiokeHue ABYX MPSMBIX B TPOCTPAHCTBE.
82 B3zauMHOe pacnosiokeHue NpsMOi U MI0CKOCTH.

83 Ilpu3Hak mapamienbHOCTH IPSIMOU U IIIOCKOCTH.

84 Ilpu3Hak mapamiebHOCTH ABYX MJIOCKOCTEH.
85.Teopembl 0 mapauIeNbHBIX IIOCKOCTSIX.

86 Ilpu3Hak neprneHuKyIIpHOCTH IPSIMON U TJIOCKOCTH.
87 YpaBHeHnus miockocTH (o0ree).

88 Ilpu3Hak neprneHuKyIIPHOCTH ABYX TIOCKOCTEH.
89.YcnoBue mapamienbHOCTH IBYX IJIOCKOCTEH.
90.YcnoBue nmepneHAUKYIIPHOCTH JIBYX MJIOCKOCTEH.
91.Yron Mexay AByMS IIOCKOCTSIMHU.

92 ITapameTrpuueckoe ypaBHEHHE MPSMOIA B TPOCTPAHCTBE.
93 Kanonnueckoe ypaBHEHHE MIPSMO B IPOCTPAHCTBE.

94 Yto Ha3bIBaeTCSI MHOTOTPAHHUKOM ?

95 IlpuBenuTe mpuMepsl MHOTOTPAHHUKOB?

96 Uto Ha3bpIBaeTCs TEJIOM BpallleHUs ?

97 IlpuBeauTe mpUMeEpHI TEJI BpaICHUS.

I[IpumepHbIe KOHTPOJIbHBIE PA0OTHI
Kontpoabnasi padora Nel no reme «KopHu, cTenenu, Jorapupmbi»
BapuanT Ne 1

1. Brruucnure:
a) 5—(27)3:(8)3
6) 23/9-3324;

5) 2033,
V375
r) 2-logs 10 — log: 4;
Il) 3210g3 5;
2 logzé—logzg
e) —=——
log, 256
2. YIpocTUTE BBIpaKEHUE:
8k3-k%_ 8/a22
a) = 0)3=-
k™2 a
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3.BeImonHuTe 1EUCTBUS:
logo’l 0,005 - log()’l 0,05
Bapuant Ne 2

1. Beruucnure:
2

92
6) 4 - 325 - 2 - Y/40;

B) V3624 -54;

r) 2-log; 6 —logs 4;

Il) 4310g4 3;

e) 1110g2 4+logq4 2.

2. YupocTuTe BbIpaKeHHUE!

a) (32x‘10)_§; 0) V32a7 - Va3,

3.BeImonsuTte neicTBus:

1
logg 45°

log,s 5 +

IIpuMepHbIe NPAKTHYECKNUE 32 JTaHUA
3aganmue 1:

Bapuant Ne 1

1. Beruucnure:
2) 2+ (0,32)z;
6) V18- V-12;
B) V1232 36;
r) 4-log, 2-log, 4 + 2;

n) logs 200 — log: 8;
e) 104—310g10 5.

2. YrpocTuTte BbIpaxKeHHeE:

2 3
3a 3)2%-a2 4 4
a) %; 6) V2n13 - v/8n3.
a3
3.BrinonHuTe neiicTBUA.
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17
10g13 17 - 10g13 E

BapuanTt No 2

1. Brruucnure:
2 1
a) 3-83 — (8%)3;
3[120

B) V16 - V4 — 2327,
r) loggs 6 —logg 5 12;

) logs 8 _
logs 2

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

3. BrinosiHuTE I€HCTBUA.

17
10g13 17 - 10g13 E

3aganue 2:
Bapuant Ne 1
Boruncnute npezensr:

. 3x*-17x+10 . 5-x . N1+ 72 -1 .23+ x+1
1. lim————. Jim———. 3.lim—=—. 4.lim————
x-5 3x° —16x+5 x-53—4/2x -1 z-¥3 3z x-= 3x° + X +1
. 2x*-5x-3
5. Beruncimrs npenent GyHkmun lim —————npux, =3 U X, = .
R o 32 —dx—16 P10 °
Bapuant Ne 2
BbI4uCIUT Ipees:
. Ax?-T7x+3 . X . 1-41-x? . Bx* = x®+2x
1. lim—————=. 2.lim . 3dlimm——= . 4. lm=—————=.
x-1 3x% =2x -1 X=0/3+ x —4/3=X x-0 X oo x*—8x° +1
. AXP-Tx-2
5. Beruncuth npeaen QyHKIud lim ——————1pux, =0 1 X, = ,

x-% 2%2 —x—6

IIpumepHbIe caMOCTOSAITEIbHbIE PA0OTHI
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Paoora 1:
Bapuant Ne 1
1. Beruuciure:

71 71 71
2tg(>) Oty —~ + cos—
) 29 Mo reos]

. 3T
COSIT— Zsm?

cos 336° —cos’ 156" +tg100 [g350° tg*18°
tg®72° + ctg?162 2
3n 3n

3 7
B) Sin(a — cosa =— coSf=—-—,—<a<2mru n<fB<—;
) sin(a - B),eciu c © 5 ' 5 B i

6)

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

. tg150° sin200
2. Ompenenure 3HaK BHIPAKEHUS :
cos320ctgl 40

3. Bpiuucnaure 3HaUY€HHME OCTAJIBHBIX TPUTOHOMETpUUYECKHX (GYHKUUNA yria o,

V3 3n

eClIU ctga =— U T<a<—.
3 2

. 5,37
S ) | sin’(-a)

g =1.
2

4. JlokaXuTe TOXIECTBO:

5. Yopocture: sin(@ - 27) Ed:os%—a)ﬂg(n—a) Eﬂg(%?+a)+cosz(g—a).

Bapuant Ne 2
1. Breraucnure:
2) y= sin® x —3cos x
25in X + CO< X

£+ - ctg);

, €CJIM tgX = 3,

0) sm(——) +COS

B) tg(a + B),ecu ctgazg, O<a<g;

a 3 3n
I) COS—,ecmuCoOSA =— U — <q <271,
2 5 2

2. OnpenenuTe 3HaK BBIPAKEHNUS: sin145°ctg250°
o P " c0s315°tg200°

3. Briuucnaure 3HaUY€HHME OCTAJIBHBIX TPUTOHOMETpUUYECKHX (GYHKUUNA yria o,

4 7
€CJIh COSa =—— | E<0’<7T.
4. JlokaxxuTe TOXKIECTBO: tga [tgB + (tga +tgp) [ctg(a + B) =1.

5. Yopocrure: cos&) E:os%) - sin(%) Bkin(%) :
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Paoora 2:

3anucath TaOJIUYHBIE HHTETPAIIBI:

¢y =

X\ —
B gactHOCTH, (€)' =

() =

(Inx)" =

1° c' =
2°. (x7) =
B uactaoctn, X =
3, (kx+b)' =
4°, (ax)' =
5. (log,x)' =
B gacrHOCTH,
6°. (sinx)' =
7°. (cosx)' =
Paoora 3:
1°. _[de =
2°. I X dx=
. [
X
4°, Iaxdx =
5°. J'cosxdx:
6°. _[sinxdx:
dx
7. =
I co<? x
dx
8°. =
Isir12x
°,

IL:
Ja? - x2

(Ilgx)" =

8. (g’ =

9%, (ctgxX)' =

10°.  (arcsinx)' =

11°. (arccox)' =

12°. (arctgx)' =

13».  (arcctgx)' =

ITPABUIIA JUODPEPEHIIMPOBAHIMA
14, (u+v)' =

1. (u-v)'=
16°.  (uv)' =
17°.  (cu)' =

18, [%) _

55
B yactHOCTH, v .
ITPOU3BOJIHAS CJIOXXKHOU ©YHKIIUA

19, f(e(x)' =

I

B yacTtHOCTH, J'dx =

X
B gactHOCTH, I e dx=

dx

B vactHoOCTH,
1-x?
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B vactHOCTH, j

dx
1+ x?

7.40ueHoYHbIE CPeCTBA sl MPOBeAeHHs MPOMEKYTOUHOM aTTecTAlluN
IIpomexxyTouHas arTecTauus

N JInunsble [Tpumepsi
®dopma [IpakTrueckuii
ATTECTALHH 3HaHuA Ymenus onbIT (BIAZeTD) KauecTBa OILICHOYHBIX
CTYJICHTa CPEICTB
Huddepen | Kontpoas Orenka Orenka Onenka Kontponbhas
[IUPOBAHHBI | 3HAHHUS YMEHHS peliaTh | HAaBBIKOB criocobHoCcTH | pabota
i 3auer (B | OCHOBHBIX TUIIOBBIE JIOTUYECKOTO rPaMOTHO W | MIPUJIAraeTcs
BUJIE onpejeNeHul, | 3agauu B | MBIIIJICHUS] TIPHU | YETKO
KOHTPOJBH | TEOpEM, obnactu pelleHny 3aJad | u3Jararb
oii paboTsl) | hopmyi, npodecCuoHaNb | B obOyacTu | Marepuanl B
MpaBWJI W Tp. | HOU npodeccuoHans | TUCBMEHHOM
B MaTEeMaTHKE | JACSITENbHOCTH. | HOM BUJIE
Ouenka NEesATEIbHOCTH
YMEHHUS
MMOHUMATH u
YMETb
MPUMEHITh Ha
MIPaKTUKE
TEOPETUYECKUI
MaTepuan
DK3aMeH KonTposs I'pamoTHO Ouenka Bonpocet  u
3HaHUS U3J1araTh CIIOCOOHOCTH | OMIIETHI
OCHOBHBIX TEOPETUYECKUI rPaMOTHO H | MPUJIAraloTcs
ONpENIECIICHUH, | MaTepuan u YETKO
TeopeM, yMeJo U3Narath Xoj
dbopmyi, MPUMEHSTh €ro pelieHus
OpaBWI U Tp. | IPH  PEUICHUH 3a1a4y B
B MaTEeMaTHKE | MPAKTHUYECKUX obnactu
3aja4 npodeccuona
JILHOU
JESTEIILHOCT
U
apryMEeHTHPO
BaTh
pPE3YNIbTATHI

7.4.11IpumepHbie BONPOCHI /1Jisl MPOBEIeHUSI MPOMEKYTOUHOM aTTeCTALMHU:

1. Ilensle m paunoHasibHble uucina. JlelicTBUTenbHBIE YMcaa. AOCONIOTHAs U
OTHOCHTEJIbHAS ITOTPEIIHOCTH.

2.  KopHu u cTenenu, ux CBONCTBA.

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

¢ norapupmamu.
4.  Jlorapupmuueckue ypaBHeHHUS U HepaBeHCTBA. CriocoObl pereHus.
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5.  lloka3arenbHble ypaBHEHHS U HepaBeHCTBA. CIOCOOBI peleHus.

6. Papuannas mepa yrna. CooTHOLIEHUSI MEXIY I'palyCHOM U paaHHOW MepaMu
yria. CuHyC, KOCHHYC, TAHT€HC, KOTAaHIe€HC yucia. TpuroHomerpuueckue QyHKIUH
YHICJIIOBOTO apTyMEHTA, 3HAKU UX 3HAUCHUH.

7.  OCHOBHBIE TPUTOHOMETPHUYECKHE TOKAECTBA. PopMyIbl TpuBeaeHus. CHHYC U
KOCHHYC JIBOWHOTO yTIJIa.

8. IIpocrenmue TPUTOHOMETPUYECKUE ypaBHEHUS. Pemenune
TPUTOHOMETPUYECKUX YPABHEHUI

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

10. Crenennas GyHKIUA: ONpeeeHrne, CBOUCTBA U IpaduKu

11. Tloka3atenbHasi GyHKIUS: ONpEAEICHIE, CBONCTBA U rpapUuKu

12. Jlorapudmuueckas QyHKIHS: ONpeeiIeHne, CBOMCTBA U TpaduKH.

13. Cunyc, KOCHHYC, HX CBOICTBa U rpaduKH.

14. Taurenc, KOTaHT€HC, UX CBOMCTBA U IrpaduKH.

15. [IlpeoOpaszoBanusi  rpadukoB. IlapamnenbHbli  TEpeHOC,  CUMMETPHS
OTHOCHUTEJIHO OCEIl KOOPAMHAT M Hayala KOOPAUHAT, PACTSIKEHUE U CKATHE.

16. TIlpousBoaHas: onpeaeneHne, TeOMETPUUECKUN U (PU3UUECKUIT CMBICIL.

17. [TIlpaBuna u popmynsl auddepeHunpoBanus GyHKINMN.

18. Heobxoaumble U OOCTaTOUHBIE YCIOBHS BO3pacTaHus M yObIBaHHS (YHKIUH,
CYIIIECTBOBAHHSI SKCTPEMYMA.

19. Heob6xoaumble U JOCTaTOYHBIE YCIOBHS BBIMYKJIOCTH M BOTHYTOCTH Ipaduka
dbyukiuu. OnpeneneHrue TOYKU neperuoa.

20. HauOonbIiee 1 HauMEeHbIIIee 3HaUCHHS QYHKIIMU HA TTPOMEKYTKE.

21. O6mas cxeMa noctpoeHus rpadukoB HYHKIIUN ¢ TOMOIILIO MPOU3BOIHOM.

22. llepBooOpasHas: onpeneneHue. HeonpeneneHHbld HHTErpai: ONpeNeiIeHUE U
CBONCTBA.

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

24. OmnpeneneHHbI MHTETPall: ONPEAEIeHUE, FEOMETPUUECKUNA CMBICT U CBOKCTBA.
25. KpuBoinHelHas Tpaneuus: I[OHATUE, CIOCOObl BBIYHUCICHMS IUIOIIAIU C
IIOMOUIBIO OIIPEAEICHHOIO HHTETpaIa.

26. OcHOBHBIE MMOHSITHSI KOMOWMHATOPUKH.

27. Cobbitus. Knaccuueckoe omnpeneieHre BEpOSITHOCTU. TeopeMbl CIOXKEHUS U
YMHOEHHUS BEPOSITHOCTEM.

28. Bexkrtop: ompenenenue u aeWcTBus Haa Humu. CBOWCTBAa JEUCTBUI HaX
BEKTOPAMH.

29. llonsTHe NpsAMOYroJbHOM AEKAapPTOBOM CUCTEMBI KOOPAMHAT Ha IIOCKOCTU U B

IIPOCTPAaHCTBC. HpaBI/IJ'Ia I[CﬁCTBI’Iﬁ Haa BCKTOpaMH, 3aJaHHBIMHA KOOpAWHATaAMU.
50



30. OcHoBHbBIEC TOHATHS CTEPEOMETPUU. AKCHUOMBI CTEPEOMETPUN U CIIEICTBUS U3
HUX.

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

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

33. IlepneHauKkynapHOCTb MNPSAMOM M  IUIOCKOCTH. 3aBUCHUMOCTb  MEXKIY
[1apaJuIEIbHOCTBIO U MEPIIEHANKYIISIPHOCTBIO MPSMBIX U INIOCKOCTEH.

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

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

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

37. llepneHANKYISAPHOCTH ABYX IJIOCKOCTEH.

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

40. Ilapamnenenunen. Ceuenue B napayienenunene. OCHOBHbIE TEOPEMBI.

41. Ilupamupa: onpeanenenue. [IpaBunbHas nupamuia.

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

43. Illap u cepa: onpeneneHre U CBONCTBA.

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

7.4.2 . 1lpumepHble 3a1a4M AJis1 NPOBeIeHUSI IPOMEKYTOUHOM aTTeCTAlMU

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

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

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

sin? (E)+tg3 (E)—Z cosZ
4 3 4

1.
2.  Pemwure cucreMy HEpaBeHCTB: {
3.

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

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

Z3=Z4

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

1.
2.
3.

Bapuant Neo 2
Pemute ypaBuenue: (5x + 4)(5x —4) — 10(x — 2) = 4.
3x —8< 2x —10,

Pemnre cucteMy HEpaBEHCTB! { 2 _Bx>6—6x

Pemure cucreMy ypaBHEHUH C TIOMOUIBIO OIpPEACIUTENEH CHUCTEMBI:

S5x —3y +4z =6,
2x—y—2z =0,
x—2y+z=0.

4.

Pemmre ypaBHeHuUs: a) logf x +logix = 6;
2 2

0) 5¥*1 —3.5%2 =122,

5.
6.

7.

3ctgg+tg§-(tg;—t+sing)-

Brruncnure: —7
2—CcoST—2 sm;

Brruucnure 3HavYeHHE OCTANBHBIX TPUTOHOMETPUYECKUX (PYHKIUH yria o,

V3 3w
ecmi cos @ = —u— < a < 2.
Z1—Z
JI1s 3aJaHHBIXZ,, Z, Z3, Z4 BBIYUCINTH BBIPAKEHNE ——, €CIIH
232y

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

7.4.311puMepHbIe 3a]aHUs 1JIs1 IOATOTOBKH K IK3aMeHYy

a pObdPE

10.

Hoctpouts rpaduk pyHkimu y=3-2

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

Haiigute obnacts onpenenenus pynkuun y = log,(8 —x), y =+vx+ 1.
HccnenyiitTe pyHKIMIO HA YETHOCTh Y = X2 COS X.

Haritn f'(1),ecnu f (x) = i +4e"

2 X

Haiiti npousBoanyto ¢pynkuu f(x) = X2 +inx+S
X

x* X 1

Haiigure Makcumym QyHKIUH Y = 3 + b 2X = 25

Haiiti Touku nepernda GpyHKIUU y = 1oy
- X

. . -2 X
HaliTi HeonpeaeneHHbINA HHTErpall; j( +5 - 3jdx

Havitn HeonpeneneHHbIli HHTETPAI: I
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3
11. BblYMCIHUTH ONIPENEIEHHBII HHTETPal: J (3x* + Xdx
2

12. BeluuciuTh miomaab GUrypsl, OrpaHIICHHON JIMHUAMH Y = X%,y = 2= X

13. B mkone 1254 yyamuxcs. M3 aux 1200c¢ xopomreit ycneBaemocthio. Haiitu
BEPOATHOCTH TOTO, YTO HAYyTraJ BBIOPAHHBIN YUeHHUK Oy/AeT HeyCIEeBaIOIINA.

14. Ckonbkumu crnocobaMu W3 25 YYEHHKOB Kilacca MOXKHO BbIOpath 4 mms

y4acTus B IPa3IHUYHOM KOHIEpTE?
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7.4.AllpnMepHble OUJIeThI 1JIs1 IPOBEACHUS IK3aMeHA

1920

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

BUJIET Ne 1

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

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

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

4qTO CMY onaacTcs BLIy‘ICHHLIﬁ OuJIeT.

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

1920

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

BUJIET Ne 2

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

IIoJiocaMu, €CJIM UMCCTCA MaTCpHall 7 Pa3JINIHBIX HBGTOB?

[Tpencenarens npeaMeTHOH (IIMKIOBOM) KOMHCCHU H.I'. TuroB
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8.OBYUEHHUE CTYJAEHTOB-UHBAJINI0OB U CTYAEHTOB C Or'PAHUYEHHbBIMUA
BO3MOXHOCTAMMHA 3/10POBbA

HOpHI[OK 06yquI/1;1 HWHBAJIMAOB U CTYACHTOB C OTPAHUYCHHBIMU BO3MOXHOCTAMU ONPCACIICH
«[Tomoxxeanem KyOI'Y 00 00y4eHWH CTYIEHTOB-WHBAJIHUIIOB U CTYACHTOB C OTPaHUYCHHBIMH
BO3MOXHOCTSMHU 3JOPOBbS.

Jlyig U1 ¢ orpaHUYEHHBIMUA BO3MOKHOCTSIMH 3JI0POBbsI IIPEAYCMOTPEHBI 00pa3oBaTebHbIE
TCXHOJIOTHUH, YUUTBIBAOIINC OCOGGHHOCTI/I " COCTOAHUC 300POBbA TAKUX JIUII.

9. 1ONNOJIHUTEJIBHOE OBECIIEYEHHUE JUCIUIIJINHbBI

He npenycmoTtpeno
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Penensus
Ha pabo4yIo MporpamMMy yueGHOH AUCIHILIHHEL
b/1.03 Maremaruxa
At cneuranbHocTy 54.02.01 Ou3aitn
Pa6ouas mporpamma yueOHO# muctmmumnel BJ[.03 Maremaruka paspaboTaHa [is cTymeHTOB
CHCLMATEHOCTH 54.02.01 Nlusaiin cpenHero mpogeccroHaTbHOro obpasoBanus (manee CIIO) Ha ocHoBe
TPUMEPHOH  IpOrpaMMel  06IIEe0Gpa3oBaTeNbHO y4eOHOH  mucuuMmmMHEEI  «MaTemaTHkay A
IpOodeCCHOHATEHBIX o0pazoBaTeabHBIX Opra”u3aIuii, PEKOMEHI0BaHHOIT QenepansHbEIM
TOCYIApCTBEHHBIM = aBTOHOMHBIM ~ yUpeX/IeHHEM «DenepaltbHBIl  MHCTHTYT pa3BuTHA 00pa3oBaHHI»
(PTAY «®UPO») B KayecTse TIPUMEPHOH IPOTpaMMBI JUIS PealH3alid OCHOBHOMN IpOQECCHOHATBHOM

YuebHas mucnummua b/1.03 Maremaruka m3ygaercs s uukne OIT o6meo6pasoBarensHoi
IIOArOTOBKM y4eOHOro miada OITOIT CIIO OGyuenue npoBoautcs
Ha 0ase OCHOBHOro 06mIero 00pa3oBaHHs M HaueleHo Ha HOTy4eHHE CpelHero obmero o6pasoBaHus.
Pa6oyas nmporpamma coctasena AT O4HOU (OPMEI 06y deHH s,

HpOF PaMMa cocrtaBiieHa KB&JIP[Q)HHHpOBaHHO, OTJIMYA€TCA CHUCTEMHBIM noaxonom. B Heit OXBa4Y€HbI BCe
OCHOBHBEIE BOIIPOCBHI 110 JAHHOM AHCLHUITIHHE, npocbeccnoaanwax 3HAYUMOCTH KOTOpBIX, IIpA TIOATOTOBKE

CICLHAIIACTA CPEIHEro 3BeHa, pAcKPhIBAET LEMH K 3ajaun  y4yeOHOM IMCHUILIMHEL Onpenenens
TpeOOBaHHUS K YMEHHSAM ¥ 3HAHUSIM CTYZAEHTOB.

Pabouas mporpamma paccumrana ma 234 4aca. JlaHHOe KOJNHYECTBO YacoB, BEIIENEHHOE Ha OCBOEHHE
Y4eOHOH NHUCUMILTHHBL, MO3BOJHT [IOTyYUTh HEOOXOOMMBIE 3HAHHUS W YMEHHS, KOTOPBIE  MOKHO
[IPUMEHSTH B JalbHEHIIIEM Ha PAKTHKE.

Temarnuecknit mnan umeer omTuMatsHOE PaClpeNie/iCHue 49acoB MO pasfenaM M TeMmaM IO OYHO
(opme 0Gyuenus, B COOTBETCTRHH ¢ Y4YEOHBIM IIaHOM.

Kaxneni paspen TIPOTPAMMBI OTPaKaeT TEeMAaTHKY M BOIIPOCHL, TIO3BOJIAIOIIKE, B IOJHOM 06BEMe,
M3y9HTE  HEOOXONMMBIA  TeopeTHuecKwii Matepuan.  IlpoBeneHne — mpakTHuecKux 3aHATHIA,
TIPENYCMOTPEHHEIX paboyeit IporpaMMOM, MO3BONISIOT 3aKpEIHTL TCOPETHYSCKUE 3HAHHS, IPHOGPETEHHEIE
[IpY M3YYCHHUH NaHHOMN JUCIHIIIHHEL

WMsyuenme mucummmmuer «Martematuiay COCOOCTBYET 3 (YEKTHBHOM U KauecTBeHHON IIOJITOTOBKE
MOJIOZIBIX CIIELHATHCTOB B 06J1aCTH TIPOTPaMMHPOBAHHS B KOMITBIOTEPHEIX CHCTeMaX. PaGoyas IIporpamMma
COREPKUT MHUHMMYM JIATEPATYPEL, HEOGXOMMUMOR I U3YYECHHUS NaHHOM MUCLUIIIHHEL

PaspaGorannas paGouas TIporpamma y4eGHO# nucHunmeer «MaTemaTukay PEKOMEHyeTCs IS
HCIIONB30BAHHUS B y4eGHOM IIPOLIECCE TIPH MOATOTOBKE 00y4aroImuxcs Mo ClenHaTbHOCTH
54.02.01 Quzaiin.

Hoyenm xagpeopor ungpopmayuonnwix jl%// ,

0bpaszoeamenvubix mexnonosui pakyremema
Mamemamuxu u komneiomepnoix nayk OI' FOY
BO «Ky6I'y», k.n.u., ooyenm

O.B.3acsako



Peuensus
Ha pabouyio mporpaMmy y4eOHOH TUCIHIUIMHBI
b/1.03 MaremaTHKa
s ciienpansHocTy 54.02.01 Jlusaiin (o oTpacisam)

PaGouas mporpaMma yuyeOHOM JIMCUMIUIMHEI BJ1.03 Maremaruka paspaboTaHa Is CTYACHTOB
CIHELMANbHOCTH  CpelHero npogeccHoHaIbHOro obpasosanns (nanee CI1O) 54.02.01 Jluzaiin (1m0
0TpaciiiM)Ha OCHOBE MPUMEPHOIi MPOrpaMmbl 061e06pa3zoBaTeNbHOMI y4eOHOMH JAHUCLUTIHHBI «MaremaTHKa
qis npodeccHoHanbHBIX  00pa3oBaTEbHBIX opraHusalii,  PEKOMEHIOBaHHOM DenepanbHbIM
rOCY/IapCTBEHHBIM aBTOHOMHBIM yYPCKACHUEM «®eepanbHbll MHCTUTYT pa3BUTHA obpazosanusy (PIAY
«®UPO») B KauecTBe MPUMEPHOH MpOrpamMmbl A peaqu3aluy  OCHOBHOM npodeccuoHanbHOM
o6pa30BaTeIbHON MPOrpaMMmbl CTIO na 6Gaze ocHoBHOro 00ilero 0Opa3oBaHWs C MOJY4YEHHEM CPEHEro
oBmero obpasosanus. [Tporokon Ne3 ot 21 mions 2015r. PerucTpaldo bl Homep peliensun 377 ot 23 mons
2015r. ®TAY «®UPO».

VueGnas aucumraraa BJ1.03 Maremarika u3ydaercs B LIMKIC OI1 o6uieobpa3oBaTeIbHOM NOArOTOBKH
yueGroro ruiana OITOIT CIIO B yacTu Gasosbix aucumnind BJI. OGyueHne npoBoauTes Ha 6ase OCHOBHOTO
o6uiero 06pa3oBaHus M HALENEHO Ha MOJNY4YCHHE CPEIHEro obmero obpazosanus. Pabouas mporpamma
cocTapJieHa uisi 0uHOM Gopmbl 00yUEHHS.

PaGouas mnporpamMma y4eGHOM AMCLMIIMHBL COCTaBjeHa JIOTMHHO, CTPYKTypa JMCLMIUINHBI
COOTBETCTBYET MNPUHLIMIY €IWHCTBA TEOPETHYECKOro H npakTHyecKoro obyueHHs, pasjieibl BbIACICHbI JH-
JaKTHYeCKH LenecoobpaszHo. [locnenoBaTebHOCTh  TeM, MpelaracMblx K M3yYeHMIO, HarpapjeHa Ha
KauecTBEHHOE YCBOEHHE Y4eOHOro marepuana. Buabl camMOCTOATE/IbHBIX paboT Mo3BOSIAIOT 00001UTE U
yrayOuTh W3ydaeMblii MaTepual M HarpaslicHbl Ha 3aKperieHHe yMEHHsi NOMCKA, HAKOM/ICHHUA U 0bpaboTkH
HnHbOpMALHH.

CucTema 3HaHUI W yMeHHH, 3aJI0KeHHas B COACPXKaHHH, crocoOeTByeT MPUOOPETEHHIO MPAKTHYECKOTO
OTBITA 1 COOTBETCTBYET TPEOOBAHMAM K pe3y/bTaTaM OCBOCHHA MPEAMETa. [TacriopT nporpaMMbl 060CHOBAHHO
M MOJIHO OTPAkKaeT COAePKaHUE JNCLMILIMHDL, €¢ POJib U MECTO B [IOArOTOBKE CIELMAINCTa CPEAHET0O 3BEHA,
pacKpbIBaeT LENM W 3a/auu yueGHOM ancuMnIMHbL.  OnpeaencHbl TpeGoBaHUs K YMEHHSM W 3HAHHAM
CTYJICHTOB.

[Iporpamma paccuyuTaHa Ha 234 yaca. Temarnyeckuil MnjiaH W COACPIKAHMC yuyeOHON JIMCLMIIIMHBI
pacKpBIBaeT M0C/IeI0BATEILHOCTb MPOXOKACHHUA TEM, COOTBETCTBYET TEMATHUECKOMY T/IaHy M pacrpese/ieHHIO
yacos. B mporpamme onpejesienbl popma NpoBEACHHS, LEH, 3al1at yueGHOM AUCLIMIIMHBI, TPEJICTaBICHbI
obsi3aTenbHble  (OpPMBI  OTYETHOCTH. PeannsoBaHbl ANMAAKTHHECKHE NpUHLMIBL  00y4eHHUs: LENOCTHOCT,
CTPYKTYPHOCTb; OTPaXKeHa B3aHMOCBA3b MEXKAY OTAC/ILHLIMH HNIEMEHTAMH CTPYKTYPbl.

M3yueHue 1aHHON JUCLIMIUIAHDI crniocoberByeT A dexTHBHON U KaueCcTBEHHOM MoJAroToOBKe CTYACHTOB.

[lepeyeHb PEeKOMEH/YeMO# OCHOBHOM M JIOMOJHHUTENBHOH JMTEpaTyphl BKIIOHACT 001eI0CTYNHbIE
MCTOYHMKHM, W3JaHHBIE B TOCJeHee Bpems (HE Mo3aHee 5 ner). Ilepeuncnennsie HHTEpHET-pECYpPCHI
aKTyaJIbHbl U JIOCTOBEPHBI.

PaspaGoTtaHHas nmporpamMma y4eOHOH AMCLHIUTHHBI BJ1.03 Maremarnka MOXeT ObITb PEKOMEH0BAHA
JUIS MCTIONB30BaHMA B y4eOHOM Mpoluecce Npu MOAroTOBKE MO cnemanbioctn54.02.01  usaiin (1o
OTpacIIsiM).
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