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1. IACIIOPT PABOYEM ITPOI'PAMMBI YYEFHON JUCITATLIAHBI

1.1. O6aacTh NpUMeEHEHHs MPOrPAMMBI

Pabouass mporpamma y4yeOHOU aucuuiuiiHbl «MaremaTuka» pa3paboTaHa Ui CTYJICHTOB
cnenuanbHocTy 33.02.01 dapmanuss Ha OCHOBE MPUMEPHOM MPOrpaMMbl 00111€00pa30BaTEIbHOM
y4eOHOH auciumuimHbl «MaTtemaruka: anredpa ¥ Havyajga MaTeMaTHYECKOTO aHAJIN3a; TEOMETPHS»
s IpogecCHOHANBHBIX 00pa30BaTENbHBIX OpraHU3alyid, peKoOMeHIoBaHHOH deneparbHbIM
rOCyJIapCTBEHHBIM aBTOHOMHBIM yupexkaeHneM «DenepanbHblii HHCTUTYT Pa3BUTHS 00pa3OBaAHMSDY
(PTAY «DPUPO») B KayecTBE NPUMEPHOM MporpaMmbl JUIsl peaju3aluyd  OCHOBHOM
npodeccuonansHOM oOpazoBarenbHOM porpammel CITO Ha 6a3e 0CHOBHOTO 00IIeT0 00pa3oBaHUs
C ToMydyeHueM cpeaHero oOmiero oOpazoBanusi. IIporokonr Ne3 ot 21 wurona 2015r.
Peructpanmonnsiii Homep penensuu 377 ot 23 wuronga 2015r. ®I'AY «DUPO» c¢ yuerom
[IpumepHoii OCHOBHOW 0O0pa30BaTE€NbHON TPOrpaMMbI  CpeAHEro oOmero o0pa3oBaHws,
0/100peHHON perieHuEM (enepasibHOrO yu4eOHO-METOAUYECKOTO OOBEIUHEHUSI 10 O0IeMy
oOpazoBanuto (mpoTokoa oT 28 utonst 2016 1. Ne2/16-3).

1.2. MecTo y4eOHOI JMCHUIIMHBI B CTPYKTYpe NPOrpaMMbl OATOTOBKH CHENMAINCTOB
CpeIHero 3BeHa:

VYyebnass nucnumuinHa «Marematnka» H3ydaeTcs B IUKIE 00Ieo0pa3oBaTelbHbIX
JTUCHMIUINH, (OpMUPYEMbIX U3 o0s3aTenbHbIX NpeameTHbix obnacteit ®I'OC cpemnero oodiero
oOpazoBanmsi, mua crnenuanbHocTd 33.02.01 @Dapmarus. Uzyuenue mucrumumabel  BJ1.06
Maremartrka HE0OX0IMMO TSt OCBOSHUSI nocieaytomen nuciumanael EH.02 Maremaruka.

1.3. Hean 1 3a1a4u y4eOHOM TUCHUIINHBI — TPEOOBAHUSA K Pe3yJbTAaTaM 0CBOCHHUS
AUCHUILINHBI:

Heas qucuuniannbl: GopMUpOBaHUE TPEICTABICHUH O MaTEMaTHKE KaK yYHHUBEPCATHHOM
SI3bIKE HAyKH, CPEICTBE MOJICTTUPOBAHUS SIBICHUN U TIPOIIECCOB, 00 MIIEAX M METO/IaX MAaTEMaTHKH.

3agauy AMCHMIJIMHBI:

— OBJIQJICHUEC MAaTeMAaTHYEeCKMMHU 3HAHUSIMH H  YMCHHSMH, HEOOXOIUMBIMH B
MMOBCETHEBHOW KU3HM, JUISI M3YYCHUS CMEKHBIX €CTECTBEHHOHAYYHBIX IUCIUIUIMH Ha 0a30BOM
YPOBHE U JUCIUIUIMH MPOPECCHOHAIBHOIO IUKIIA; IS MOJTy4YeHUs: oOpa3oBaHMsI B 00JIACTAX, HE
TpeOYIOIHMX YIIIyOJICHHOW MaTeMaTHYeCKOU MTOATOTOBKH;

— pa3BUTHE JIOTMYECKOT' O MBIIIJICHUS, MIPOCTPAHCTBEHHOTO BOOOpaXKeHUs,
QITOPUTMUYECKON KyJbTYpbl, KPUTHYHOCTH MBILIUICHUS HA YPOBHE, HEOOXOIMMOM i Oymyiiei
PO ECCHOHATBHON JIEATEIbHOCTH;

— BOCHHUTaHUE CPEACTBAMU MATEMATUKHU KYJIbTYpbl JIMYHOCTH, MOHUMAHUS 3HAYUMOCTH
MAaT€MaTHKU JUIsi HAYYHO-TEXHUYECKOI'O IpOrpecca, OTHOIICHHS K MaTeMaThKe, Kak K 4YacTd
00I1IeueI0BEYECKOM KYIBTYPhI Yepe3 3HAKOMCTBO C UCTOPHEH MaTeMaTHKU;

— pacmiMpeHue M CUCTeMaTH3alus OOIIMX CBEIEHUN O (QYHKIHSIX, H3yuY€HHE HOBBIX
KJIACCOB 2JIEMEHTAPHBIX (YHKIIUI;

—  pacmmpeHue ¥ COBEpIICHCTBOBAHHE MAaTEMaTHUECKOT0 anmnapara, chOpMHUPOBAHHOTO B
OCHOBHOMH IITKOJIE;

— O3HAKOMIIEHHE C »dIeMeHTaMH JAu(QepeHIUaNbHOTO HMCUYUCICHUS KaK ammapaToM
UCCIeNoBaHus (PYHKIIHMH, pelieHus IPUKIAIHbIX 3a/1a4;

— W3ydYeHHE CBOMCTB MPOCTPAHCTBEHHBIX Tel, (pOpMUpOBaHWE YMEHHsS MPUMEHSTH 3TU
CBOMCTBA JUIS PELIECHU IPAKTUYECKUX 3a/]1a4;



—  pacummpeHue U yriryoJeHne NpeACTaBICHNH O MaTeMaTHKe KaK SJIEMEHTE YeIOBEUECKON
KyJIBTYpPbI, O IPUMCHEHHH €€ B IIPAKTUKE;

—  COBEpIICHCTBOBAHWE WHTEJUICKTYaJbHBIX M PEUEBBIX YMEHUH IIyTEeM pa3BUTHS
JIOTHYECKOTO MBIIIUICHHS, 000TallleHue MaTeMaTHYeCKOTO SI3bIKA.

1.4 Ilepeyennb NJIAHNPYEMbIX Pe3yJIbTATOB 00y4YeHHUS MO JMCHHUILUINHE (TepeYeHb
¢GopmMupyeMbIX KOMIIETEHIUI)

OcBoeHue cojiepkanusi y4eOHOW TUCHUILTMHBI «MareMaTtukay 00ecreuynBaeT JOCTUKEHUE
00yYarOIUMHUCS CICIYIOIUX pPe3yibmanos.
JUYHOCHHBIX

—  cOpMUPOBAHHOCTH MPEICTABICHUN O MaTEMATHKE KaK YHHBEPCATHHOM SI3BIKE

— HAyKH, CpEJICTBE MOJICIIMPOBAHMS SBJICHHN ¥ TIPOIECCOB, HJIEAX U METOJaX
MaTeMaTHKH;

— TIOHMMaHWE 3HAYMMOCTH MATeMaTUKHA JUIS HAyYHO-TEXHUYECKOro Tporpecca,
c(OPMUPOBAHHOCTh OTHOIICHUS K MaTEeMAaTHKE KaK K 9acTH OOIIEYEIIOBEYSCKOH KYJIbTYphI dYepe3
3HAKOMCTBO C UCTOPUEH Pa3BUTHS MATEMATHUKH, SBOIOIMEH MAaTEMaTHIECKUX HJICH;

—  pa3BUTHE JIOTUIECKOTO MBIIIICHHUS, MPOCTPAHCTBEHHOTO BOOOpaKeHUH,
QITOPUTMUYICCKONW KYJIBTYpPbI, KPUTUYHOCTH MBINIICHUS HA YPOBHE, HEOOXOJUMOM JUTsl Oy Iymien
PO ECCHOHAIBHON JIEATETLHOCTH, JIJISl TTPOJIOJDKEHUS 00pa30BaHUs U caMOOOpa30BaHMS;

— OBIIQJICHMEC MaTEeMaTHYeCKMMH 3HAaHUSAMH W  YMEHUSAMH, HEOOXOJUMBIMH B
TTOBCETHEBHOMN KU3HH, JUISI OCBOCHHSI CMEKHBIX €CTECTBEHHO-HAYYHBIX JUCIUIUIMH M JACIUTUIHH
npodeccuoHanpHOr0 IMKJIa, A ToidydeHuss oOpa3oBaHMsi B 007acTsIX, He TpeOyromux
yIIIyOJICHHOW MaTeMaTHYe€CKOH TOITOTOBKH;

— TOTOBHOCTb W CIOCOOHOCTh K OOpa30BaHWIO, B TOM YHCJIE CaMO0Opa30BaHUIO, Ha
MIPOTSKEHUH BCEH JKU3HH; CO3HATEIbHOE OTHOILIEHUE K HEMPEPHIBHOMY 00OPa30BaHUIO KaK yCIOBHIO
yCrentHou mpoheccuoHaIbHON M OOIIECTBEHHOH IeITEIbHOCTH;

— TOTOBHOCTb M CIIOCOOHOCTH K CaMOCTOSITEJIBHOM TBOPYECKOH W OTBETCTBEHHOW
NeSITENIbHOCTH;

— TOTOBHOCTh K KOJUIGKTUBHOM paboTe, COTPYJHHYECTBY CO CBEPCTHHKAaMHU B
o0pa3oBaTebHON, OOIIECTBEHHO IOJIC3HOW, YYEOHO-UCCIIeA0BATEIbCKOW, MPOCKTHOW M JIPYTUX
BHJIAX JIEATEIBHOCTH;

— OTHOIIEHHE K MNpO(EecCHOHAIBHON JEATEIbHOCTH KaK BO3MOXKHOCTH Yy4YacTUsl B
PELICHNUU JIMYHBIX, O0IIECTBEHHBIX, TOCYJAPCTBEHHBIX, 00LIEHAIIMOHATIBHBIX TPOOIIEM;
MemanpeomenHblix:

— YMEHHE CaMOCTOSITENIbHO OMNpPENENATh LENHU ICSITeIbHOCTH M COCTABISTH IUIAHBI
NESTeNbHOCTH;,  CAMOCTOSITENIBHO  OCYIIECTBISIT,  KOHTPOJHMPOBaTh M KOPPEKTUPOBATH
JeSITeNIbHOCTh; UCIOJIb30BaTh BCE BOZMOXKHBIE PECYPCHI ISl JOCTUKEHUS MOCTABICHHBIX LIETeH U
pealu3alyy IIaHOB IS TEIbHOCTH; BBIOMPATh YCIICIIHbIE CTPATErUU B PA3IMYHBIX CUTYAIUsX;

— yYMEHHE NpPOAYKTUBHO OOIIATbCd W B3aUMOJEICTBOBATH B IIPOIECCE COBMECTHOM
NEeSITeNIbHOCTH, YYUTHIBATh MO3UIMH IPYTHX YYACTHHKOB JESTENBHOCTH, d(PHEKTUBHO pa3peniath
KOH(JIUKTBI;

— BJaJIcHUE HaBBIKAMHM [1O3HABATEIbHOW, Y4YEOHO-HUCCIENOBATENHCKOH U TPOEKTHOH
JeSITENbHOCTH, HABBIKAMU pa3pelieHus: mpooiieM; CIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSTEIHHOMY
MOMCKY METO/IOB PELICHUS MPAKTUYECKUX 3a/1a4, MPUMEHEHHUIO Pa3IMYHBIX METOJIOB MIO3HAHMUS,

— TOTOBHOCTh M CIHOCOOHOCTh K CaMOCTOSITENILHOH WH(OPMAaIMOHHO-TIO3HABATEIEHON
NeSITeNbHOCTH, BKJIIOYAas yMEHHE OpPUEHTHPOBAThCS B PA3NMUYHBIX MCTOYHUKAX HH(popmanuu,



KPUTHUYECKH OIEHUBATh M HMHTEPIPETUPOBATH HHQPOPMAIUIO, TO- JTYy4aeMYI W3 Pa3IUYHBIX
HUCTOYHUKOB;

—  BJaJICHUE S3BIKOBBIMH CPEACTBAMH: YMEHHUE SICHO, JIOTHYHO M TOYHO H3JIaraTh CBOIO
TOYKY 3PEHUS, HCIIOJIb30BATh aJICKBATHBIC SI3BIKOBBIC CPEJICTBA;

— BJIaJICHUE HaBBIKAMHU I103HABATEIBHOW pe(ICKCHH KaK OCO3HAHUS COBEPIIAEMBIX
JCWCTBUI U MBICIIMTEIBHBIX MPOIIECCOB, UX PE3YJIbTATOB M OCHOBAHHWH, I'PAaHUI] CBOCTO 3HAHUS H
HE3HAHWS, HOBBIX ITO3HABATEIIBHBIX 33/1a4 M CPEJICTB JUIS UX JIOCTHIKCHUS;

—  ICNCYCTPEMJICHHOCTh B TIOMCKAaX M TPUHATHU PEHICHHH, COOOPa3UTEIbHOCTh H
WHTYHIIHS, PAa3BUTOCTh MPOCTPAHCTBEHHBIX MPEICTABICHHUH,; CITIOCOOHOCTh BOCTIPUHUMATH KPACOTY
Y TAPMOHHIO MHPA;
npeomMemHubvix:

—  cOPMUPOBAHHOCTH MPEACTABICHUN O MATEMAaTHKE KaK YacTH MHUPOBOHM KYJIbTYphl H
MECTe MaTEeMaTHUKH B COBPEMEHHOW ITMBWIJIM3AIINH, CITOCO0aX OMUCAHUS SBJIICHUH pPeaTbHOT0 MUpPA
Ha MaTEMaTHYECKOM SI3bIKE;

—  cOPMUPOBAHHOCTH TPEACTABICHUN O MATEMATHYCCKUX TOHATHUAX KaK Ba)KHEHIITHX
MaTEeMaTHYEeCKUX MOJIEISIX, TO3BOJISIONINX OMUCHIBATh M WU3YyYaTh pPa3HbIC MPOIECCH U SBJICHHUS,
MMOHMMAaHKE BO3MOXHOCTH aKCHOMATHIECKOTO IMTOCTPOCHUS MaTEMAaTHICCKUX TCOPHH,

—  BJIaJICHUE METOJIaMH JIOKA3aTeIhCTB U AJITOPUTMOB PEIICHUS, YMCHHE UX TIpUMe- HSATh,
MIPOBOJINTH JIOKA3aTeIbHBIC PACCYKICHUS B XOJI€ PEIICHUS 3a/a4;

—  BJIAJICHUE CTaHJAPTHBIMU TMPHUEMaMH DPENICHHUS pPalMOHAIBHBIX W HPPAIMOHAIBHBIX,
MMOKAa3aTeIbHBIX, CTENICHHBIX, TPUTOHOMETPHUCCKHUX YPABHEHHUI H HEPABEHCTB, UX CHCTEM;

—  HCIOJBh30BAaHUE TOTOBBIX KOMITBIOTEPHBIX MPOTPAaMM, B TOM YHCIE JUISl IMOMCKA IYTH
PEIICHUS W WLTIOCTPAIMH PEIICHUS] YPaBHEHUN U HEPABEHCTB;

—  c(OpMUPOBAHHOCTh TMPEACTABICHUH 00 OCHOBHBIX TIOHATHSIX MaTEMaTHYECKOTO
aHalM3a W WX CBOWCTBAX, BJIAJCHHE YMCHHEM XapaKTepU30BaTh TOBEACHHE (QYHKIIHUH,
MCIOJIb30BAHKE TIOyUYEHHBIX 3HAHUH JIJISl OTIMCAaHUS ¥ aHAJIN3a PealibHBIX 3aBUCUMOCTEI;

—  BJIaJICHUE OCHOBHBIMHU IOHSTUSMHU O IJIOCKHX M MPOCTPAHCTBEHHBIX M€OMETPUUYECKHUX
(urypax, uX OCHOBHBIX CBOHCTBAX;

—  cpOpMHUPOBAHHOCTb YMEHHS pACMO3HABAaTh I€OMETpHUYEcKHe (QUIypbl Ha uepTexkax,
MOJIETISIX U B pealIbHOM MHUPE;

— TpUMEHEHHE M3YUYCHHBIX CBOMCTB reomerpuieckux ¢Guryp u ¢Gopmyn s peuieHHs
reOMEeTPUYECKUX 3ajau U 33a4 C MPAKTUYECKUM COJICpKAHUEM;

—  cpOpMHUPOBAHHOCTb MpPEACTaBICHUN O IMpoleccax ¢  SABJICHUAX, HMEIOUINX
BEPOSITHOCTHBIM XapakTep, CTATUCTUYECKMX 3aKOHOMEPHOCTSX B pEaJIbHOM MHpPE, OCHOBHBIX
MOHATHX IEMEHTAPHON TEOPHH BEPOSITHOCTEH;

— YMEHUH HaXOAWThb U OIICHUBATh BEPOSTHOCTU HACTYIUICHUS COOBITHH B IPOCTEHIINX
MPAKTUYECKUX CUTYAIUSAX U OCHOBHBIE XapaKTEPUCTUKHU CIIyUYaIHBIX BEINYHH;

— BJIaJICHUE HABBIKAMH HCIIOIb30BAHMS TOTOBBIX KOMITBIOTEPHBIX MPOrpaMM IpPH pelIeHUun
3azad.



2. CTPYKTYPA Y COAEP KAHUE YUYEFHOU JUCITATLIAHBI

2.1. O0beM yueOHOM AUCHMIIMHBI M BUABI Y4eOHO#l padoThI

Buj yueOHoil paboThl

Konuuecmeo uacoe

MaxkcumaJjibHas yueOHasi Harpy3ka (Bcero)

234

Oos3aTesbHaA ayauTopHas yuyeOHas
Harpy3ka (Bcero)

156

B TOM YHCIJIC:

3aHATHA JICKIIUOHHOI'O THUIIA

78

IMPAKTUYCCKUC 3aHATUSA

78

CamocrosiTesibHass padora oOyuarouierocs
(Bcero)

64

B TOM YHCIJIC:

BHeayuropHas caMmocTosiTenbHas pabora

64

Koncynbranuu

14

Ilpomesrcymounaa ammecmayus 6 ghopme:

OK3aMCH

Bun yuebHoit paboTbl

Bcero
qJacoB

CemecTtpbl

1

2

YyeOHast HArpy3Ka (Bcero)

234

96

138

AyIUTOpHBIE 3aHATHS (BCEro)

156

64

92

B ToMm uncie:

3aHATHUS JICKIIMOHHOI'O THUIIA

78

32

46

MIPAKTUYECKHE 3aHATUS (MPAKTUKYMBI)

78

32

46

J1a00paTOPHBIE 3aHITHS

CamocTosiTesibHasi pa6oTa (Bcero)

64

24

40

B TOM YHCIJIC:

Kypcosas paboma

Pepepam

10

Camocmosmenvhas  6HeayoumopHas paboma 6  8uoe
OOMAWHUX — NPAKMUYECKUX — 3A0aHUll,  UHOUBUOYANbHBIX
3A0aHUll,  CAMOCMOSAMENbHO20  N00Oopa U U3YYeHUs

OONOJIHUMENbHO2O meopemu4yecKozco mamepuaa

54

20

34

Koncynbranum

14

8

6

HpOMe)KYTO‘lHaH aTTecranuAa

KOHTPOJIb-
Has paboTa

O9K3aMCH

OO611ast TpyA0€MKOCTh

234

96

138




2.2 CTpyKTYypa AMCUMILIMHBI:

KoJin4ecTBO ayIMTOPHBIX YaCOB Camocrosi-
TeJIbHAs
padora
HanMeHOBAHHE PA3IEIIOB Teoperu- | IlpakTnyec- | o0yuyarowmerocs
Bcero | 4eckoe KHe (uac.)
o0yueHue 3aHATHUSA (B T.4.
KOHCYJIbTAIIMH)
1 2 3 4 5
BBenenue 2 2 - -
Anrebpa 22 8 14 12
YpaBHEHUs 1 HEPAaBEHCTBA 20 8 12 6
OCHOBBI TPUTOHOMETPUHU 20 8 12 6
@DyHKIIMY, WX CBOICTBA U rpaduKu 16 6 10 8
Hauaia MaTeMaTH4ecKOro aHaimsa 28 18 10 8
KomOunaropuka, cratuctuka u Teopus | 16 8 8 9
BEPOSTHOCTEN
['eomerpus 32 20 12 15
Koncynbranuu 14
Bceero o aucruruiiae 156 78 78 78




2.3. TeMaTH4ecKuii IJIAH U cojlep:KaHue Y4eOHO# THCIUTLIMHBI

YpoBenb
HanmenoBanmue pasgesioB u | Coaep:xkaHue yueOHOro MarepuaJa, JjadoparopHbie padoThl M NPaKTHUYeCKUe 3aHATHS, | O0bem
TeM caMoCTosITe/IbHAsA paboTa 00yUyaruuxcst 4acos OCB(;eHH
1 2 3 4
BBenenue Conep:xanue yueOHOro Marepuaja
MareMartuka B Hayke, TEXHUKE, SKOHOMHUKE, HH()OPMAITMOHHBIX TEXHOJOTUSIX U 5 1
MPaKTUYECKON JesiTenbHOCTH. Llenu u 3a1aun n3ydeHus: MaTeMaTHUKH MPU OCBOSHUH
npodeccuii CI1O u cnermansHocTe CI1O
Pazzen 1. Aaredpa 34
Tema 1.1. PazButue nousituga o | Coaepkanue y4eOHOro MaTrepuasia 5 1
qHCIe [lenble u panoHasbHbIE ynciia. [lelicTBuTenbHbIe yncnaa. KoMIiekcHblie yncia
IIpakTnyeckue 3aHATHS:
Apudmernueckue JeMCTBUS HAJl YUCIAMU, HaX0XI€HNE TPUOIMKEHHBIX 3HAYSHUH 5 5
BEJINYMH U TIOTPEITHOCTEH BHIYUCIICHHH (a0COIOTHOM U OTHOCUTEIIBHOM ), CPAaBHCHHE
YHCJIOBBIX BBIPAKECHUH
Tema 1.2. KopHu, cTenenu u Conep:kanue y4yeOHOro marepuaja
Jorapupmsl Kopuu u crenenun. Kopau HaTypanbHOM CTENEHU U3 YKCIa U UX cBoicTBa. CTEneHu ¢ 5 1
paloHaIbHBIMU MTOKA3aTENSIMU, UX cBOMCTBA. CTENEeHH ¢ JeCTBUTEIbHBIMU
MOKa3aTEJISIMH.
IIpakTnyeckue 3aHATHS:
Boruncnenue u cpaBHeHUE KOpHEl. BrinonHenne pacueToB ¢ paaukanaMu. Pemenue 2 2
UppanMoHanbHbIX ypaBHeHH. CpaBHeHue cTeneneil. [IpeobpazoBanue BrIpaKEeHUH,
COJIEp>KalINX CTENEHU
IIpakTH4eckue 3aHATHA: 5 5
Pemienne nokasarenpHbIX YpaBHEHHI. Pelienne npukiagHpIix 3a1a4
Conep:xxanue y4eOHOro Marepuasa
Jlorapudm. Jlorapudm yncna. OcHoBHOE TorapupMuuecKoe TOXKASCTBO. JlecaTnynbie u 5 1

HatypaibHble Jorapudm. [Ipasuna neiicteuii ¢ norapugmamu. Ilepexon k HOBoMy
OCHOBAHHUIO
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IIpakTnueckune 3aHATHSA:
Haxoxnenue 3HaueHui jorapudma 1o nporu3BoIbHOMY OCHOBaHUIO. [Iepexon oT ogHoro
OCHOBaHUs K Ipyromy. Belunciienue u cpaBHeHHe jJorapudma

IIpakTHYecKue 3aHATHSA:
JlorapudmupoBaHUe U MOTCHIMPOBAHUE BHIPAKEHHM.
Pemenue norapumMuueckux ypaBHEHUI

Conep:xanue yueOHOro MaTrepuaja
[IpeoOpazoBanue anredpandeckux BeipakeHui. [IpeoOpa3oBanme parioHaIbHBIX,
HppalMOHAJIbHBIX CTENEHHbIX, IOKA3aTEJIbHbIX U JIOTAPU(PMUUYECKUX BbIPaXKEHHUI

IIpakTHYecKue 3aHATHSA:
[TpubamxeHHbIe BRIYMCICHUS U pelIeHHs IPUKIAAHbIX 3a/1a4

KoutpoJsbHas padora Ne 1: «KopHu, creneHu u jorapugmbn)

CamocrosiTesibHas padora:

BBIMOJIHEHUE JOMAITHUX 3aIaHUi 10 pa3aeny |

IIpumepHasi TeMaTHKAa BHEAYIMTOPHOI CAMOCTOSITEIbHOM PadoThI
Hammcanne pedeparos:

HenpeprsiBHbIC TpoOH

IIpuMeHeHMe CI0KHBIX IPOLIEHTOB B pacyeTax

12

Pa3znen 2. YpaBHeHus u
HepaBeHCTBa

26

Tema 2.1. YpaBHeHus u
CUCTEMbI ypaBHEHUI

Conep:kaHue y4ye0OHOIro MmaTepuaja
VYpaBHEeHHS U CUCTEMBI ypaBHEHUH. PalrionanbHble, MppallMoOHANIbHEIE, T0Ka3aTeIbHbIe U
TPUTOHOMETPUUECKUE YPABHEHUS M CUCTEMBI.

Copnep:xanue y4eOHOro Marepuasia

OcHoBHBIE IPUEMBI HX pelIeHus (pa3iokKeHHe Ha MHOKUTEN, BBEICHUE HOBBIX
HEU3BECTHBIX, MOJICTAHOBKA, Ipaduyeckuii MeTo). PABHOCHMIBHOCTH YpaBHEHHIH,
HEPABEHCTB, CUCTEM

IIpakTHYecKue 3aHATHSA:
Kophu ypaBHeHuil. PapHocuiibHOCTB ypaBHeHUi. [IpeoOpazoBaHue ypaBHEHHH

IIpakTHYecKue 3aHATHSA:
OcHOBHBIE IPUEMBI PELICHNS YPABHEHUN
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IIpakTnueckune 3aHATHSA:
Pewrenue cucreMm ypaBHEHUH

Tema 2.2. HepaBenctna

Conep:xanue yueOHOro MaTepuasa
PaIII/IOHaJII)HI)IG, HPppauOHAJIBHBIC, TIOKA3aTCIIbHBIC U J'IOFapI/I(I)MI/ILIGCKI/Ie HCPAaBCHCTBA.
OcHOBHbIE IPUEMBI HX PELICHUS

Conep:xanue yueOHOro Marepuaja

PaHI/IOHaJ'IBHBIG, HppauOHAIBHBIC, IIOKAa3aTCJIbHLIC H JIOFapI/I(i)MI/I‘IGCKI/Ie HCPAaBCHCTBA.

OCHOBHbBIE IPUEMBI X PELICHUS

IIpakTHYecKue 3aHATHSA:
Hcnonb3oBaHue cBOMCTB U rpadukoB PyHKIMHN Ui pellIeHUs] YpPaBHEHUIN 1 HEPABEHCTB

IIpakTHYecKue 3aHATHSA:

[IpuMeHeHne MaTeMaTU4eCKUX METOIOB JJIsI PELIEHUS COIEp KAaTEeNIbHBIX 3a7a4 U3
pa3IMYHbIX 00JacTel HayKu U MpakTUKU. HTeprpeTanys pe3yibrara, y4eT pealbHbIX
OTpaHUYEHUN

KonTposabHas padora Ne 2: «YpaBHeHUsSI 1 HEPABEHCTBA)

CamocrosiTesqibHast padoTa

BBITNIOJIHEHUE JOMAITHUX 33a/IaHUI TIO pa3ierny 2

IIpumepHasi TeMaTHKA BHEAYIMTOPHOI CAMOCTOSAITEIbHOMH PadoThI
Hanucanue pedeparos:

HccnenoBanue ypaBHEeHH U HEPABEHCTB € MApaMETPOM

Pa3pen 3. OcHoBbBI
TPUTOHOMETPHH

26

Tema 3.1. OCHOBHEIE TOHATHUS

Conep:kaHue y4ye0OHOIro MmaTepuaJja
Pannannas mepa yria. BpamarensHoe nsuxenue. CUHYC, KOCUHYC, TAHT€HC U KOTAHI'€HC
qrcna

IIpakTH4eckue 3aHATHA:
Pannansblil MeTOA U3MEPEHUS YTIIOB BPAILIEHUS U CBSI3b C I'PAlyCHON Mepoi

Tema 3.2 OcHOBHEIE
TPUTOHOMETPUYECKHUE
TOXKIECTBA

Conep:xanue y4eOHOro Marepuasia
®Dopmynsl npuBeaeHus. Popmyiisl crnoxeHus. DOpMyIIbl YIBOSHHS.

IIpakTHYecKue 3aHATHSA:
OCHOBHBIE TPUTOHOMETPUYECKHE TOXKAECTBA, (POPMYJIbI CIIOKEHHS, YIBOCHHUS,
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[Ipeobpa3zoBanus cyMMbl TPUTOHOMETPUYECKUX (PYHKLINN B IPOU3BE/ICHUE,
npeoOpa3oBaHue MPOU3BEICHHS TPUTOHOMETPUYECKUX (YHKIUN B CYMMY

IIpakTHYecKue 3aHATHSA:

OCHOBHbBIE TPUTOHOMETPUYECKUE TOKAECTBA, (GOPMYJIbI CIOKEHUS, YIBOCHHUS,
[Ipeobpa3zoBanus cyMMbl TPUTOHOMETPUYECKUX (PYHKIINN B IIPOU3BE/ICHUE,
peoOpa3oBaHNE TPOU3BEIECHUS] TPUTOHOMETPUUECKUX QYHKIMH B CyMMY

Tema 3.3 [IpeoOpazoBanust
MPOCTEUIIINX
TPUTOHOMETPHUYECKIX
BBIPAKEHUI

Conep:xanue yueOHOro MaTrepuaja
[Ipeobpa3oBanue cyMMBbl TPUTOHOMETPUYECKUX (PYHKLNN B IPOU3BEIEHUE U POU3BEACHNE
B CyMMY

IIpakTHYecKue 3aHATHSA:

OCHOBHbBIE TPUTOHOMETPUYECKUE TOKAECTBA, (OPMYJIIbI CIIOKEHUS, YIBOCHHUS,
[Ipeobpa3zoBanus cyMMBbl TPUTOHOMETPUYECKUX (PYHKIINN B IPOU3BE/ICHUE,
npeoOpa3oBaHue MPOU3BEIECHUS TPUTOHOMETPUYECKUX (PYHKIUN B CYMMY

Tema 3.4.
Tpuronomerpuyeckue
ypaBHEHHsSI U HEPaBEHCTBA

Conep:kanue y4yeOHOro marepuaJja
OO6paTHble TpUroHOMETpHUUYecKrue GyHKIUU. APKCUHYC, aPKKOCHHYC, apKTaHT'€HC.
IIpocreiinyie TPUrOHOMETPUUECKHUE YPABHEHUS

IIpakTnyeckue 3aHATHS:
OO6paTHbIe TpUrOHOMETpHUUYECKHE (DYHKIIUU: apKCUHYC, ApKKOCUHYC, apKTaHT€HC.
[Ipocreiinirie TPUrOHOMETPUUECKUE YPABHEHUS

KontpoabHnas padora Ne 3: «OCHOBBI TPUTOHOMETPUMN»

CamocrosiTesibHas padora:
BBITIOJTHEHHE TOMAIIIHUX 3a/laHui 1o pazzaeny 3

Paznea 4. ®ynkuuu, ux
CBOMCTBAa M rpadukn

24

Tema 4.1 @yukuuu. CBoiicTBa
¢bynkuii. OOpatHbie QYHKINH

Copnep:xanue y4eOHOro Marepuasia
Oyuknun. O6nacTe onpeaeneHus 1 MHOKECTBO 3HaueHUM; rpaduk (yHKIHH, TOCTPOCHUE
rpadukoB QyHKIMIA, 3aJaHHBIX PA3TUYHBIMU CIIOCO0aAMU

IIpakTHYecKue 3aHATHSA:
IIpuMepsl 3aBUCUMOCTEN MEXY IIEPEMEHHBIMU B PEAJIBHBIX IIPOLIECCAX U3 CMEXKHBIX
mucuuiuivH. Onpenenenue @ynkuuil. [Toctpoenue u uteHne rpagukoB GyHKIMHA

Conep:xxanue y4eOHOro Marepuasa
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CoiictBa (hyHKIIMH. MOHOTOHHOCTB, YETHOCTD, HEYETHOCTD, OTPaHUIYEHHOCTH,
NepuoINIHOCTh. [IpoMexyTKH Bo3pacTanus U yObIBaHUS, HAUOOJIbIIIEe 1 HANMEHBIIIEE
3HA4YEeHUs, TOUKH dKCcTpeMyMa. [ 'padudeckas natepnperanus. [lpumepsl GyHKIIMOHATBHBIX
3aBHCHUMOCTEH B peaibHBIX MpOIeccax U SBICHUAX. ApudMeTHIecKne onepaniuy Hajl
¢byskuusamu. CroxxkHast GyHKIus (KOMIO3HIINS).

IIpakTHYecKue 3aHATHSA:
Uccnenosanne pynkunn. CBoiicTBa TMHEWHOM, KBaIpaTUUHOM, KyCOUHO-JIMHEHHON 1

npoOHo-nuHelHoN pyHkunu. HenpepsiBHble U nepuoanueckue pyHkuuu. CBolicTBa U 2
rpaduKu cUHyca, KOCUHYCa, TaHT€Hca U KoTaHreHca. OOpaTHble PyHKIMH.
IIpakTHYecKue 3aHATHS: 2
Oo6patHble pyHKIMHU U uX Tpaduku. O6paTHbIE TPUTOHOMETpUUYECKUE DYHKITUI
Tema 4.2. Crenennsle, Conep:kanue y4yeOHOro marepuaja
ITOKa3aTeNbHBIE, Onpenenenve ¢yHKOUM, ux cBoiictBa u rpaduku. IIpeoOpasoBanust rpadukos.
Jorapu(pmMuIecKue u [TapamieneHbIl NEPEHOC, CUMMETPUS OTHOCUTENIBHO OCEHM KOOpAMHAT M CHMMETpUs 2
TPUTOHOMETPUYECKHE OTHOCHUTEJIBHO Hayajla KOOPIMHAT, CAMMETPUS OTHOCUTENBHO NMPSAMOM Y = X, pacTsDKEeHUe
¢bynkuun. O6paTHbIC W C)KaTHE BJIOJIb OCEH KOOpIUHAT
TpuroHomerpuueckue GpyHkuuu | [pakTuyeckne 3aHATHS 2
[TpeobpazoBanmne rpaduka GyHKINUH.
KonTpoabHas padora Ne 4: « DyHKIMHU, X CBOICTBA U rPauKH» 2
CamocrosiTesqibHast padoTa
BBIIIOJHEHUE JOMAIIHUX 3alaHui 110 paszaeny 4
IIpumepHasi TeMaTHKAa BHEAYIMTOPHOI CAMOCTOSITE/IbHOM PadoThI
Hanucanue pedepaTos: 8
CrnoxeHne rapMOHMYECKUX KoJIeOaHui
I'paduueckoe penieHre ypaBHEHUH U HEPABEHCTB
Pasznen 5. Hauaaa 36
MATEeMAaTHYeCKOIr0 aHAJIN3a
Tema 5.1. Coaepxanue yueOHOro MaTepuajia
[TocnenoBarenpHOCTH. ITocnenoBarenbHocTH. CrocoObl 3a7aHusi W CBOWCTBA YMCIOBBIX I1OCIIEAOBATENBHOCTEH. 2
[TonsTHE O Mpeaee NocIeA0BaATENbHOCTH
Conep:xanue y4eOHOro Marepuasa 2
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CymMmupoBaHue mocienoBaTeNbHOCTEH. beckoHeuHO yObIBarolias reoMeTpudecKas
porpeccusi ¥ ee CyMma.

IIpakTnueckune 3aHATHSA:

YucnoBas OCIEN0BaTENIBHOCTD, CIIOCOOBI €€ 3aaHus, BBIYUCIICHUS YJICHOB
nocnenoparensHocTu. Ilpenen nocinenoBarenbHoCTH. beckoneuHo yObIBaromas
reoMeTpHUecKas Mporpeccus

Tema 5.2. [TpousBoanas

Conep:xanue yueOHOro MaTrepuaja

[IpousBonnas. [lonste o Mpou3BOAHOW (QYHKIMH, €€ T€OMETPUUYECKMH U (PU3NUECKHM
CMBICI. YpaBHEHHE KacaTelbHOW K rpapuky QyHkuuu. IIponsBojiHBIE CyMMBI, pa3HOCTH,
MIPOU3BEACHHUS, YaCTHOTO. [IpON3BOIHBIE OCHOBHBIX I€MEHTAPHBIX (DYHKIMH

Conep:kanue yuyeOHOro marepuaJja
[Ipou3BoiHbIE CyMMBI, Pa3HOCTH, POU3BEACHHUS, HACTHOTO. [Ipor3BOAHBIE OCHOBHBIX
JJIEMEHTapHbBIX QYHKIMH

IIpakTHYecKue 3aHATHSA:

[TpaBuna u hopmynsl nuddepeHIupoBanms, TaOIUIA TPOU3BOIHBIX JIEMEHTAPHBIX
¢dbyukumii. [Ipon3BoaHas: MEXaHMYECKHI M TEOMETPUIECKUN CMBICI MPOU3BOTHOM.
YpaBHEHHE KacaTeIHbHOM B OOIIEM BUIE

Conep:kanue y4yeOHOro marepuaja
[IpumeHeHue nepBoii MPOU3BOIHON K MCCIEIOBaHHIO (DYHKIIMI U MOCTPOCHUIO IPaHKOB.

IIpakTnyeckue 3aHATHS:
Uccnenoanue pyHKIMU ¢ TOMOIIBIO TPOU3BOAHOM. HaxoxieHue HanbompIero,
HAaMMEHBIIEro 3HAYEHUS ¥ SKCTPEMAJIbHBIX 3HAYCHUH QYHKIINU

Conep:kaHue y4e0OHOro MmaTepuaja

[Ipumepsb! HCTIONb30BaHUSI IPOU3BOIHOM JUTsI HAXOXKICHHSI HAUTYYIIIETO PEIICHUs B
NPUKIATHBIX 3a7auax. BTopas npon3BoaHas, ee reoMeTpuIecKuii U GU3NUeCcKuil CMBICI.
HaxoxaeHue ckopocTH Aj1s mpoliecca, 3aJaHHoro Gopmynnol u rpadukom

Tema 5.3. IlepBooOpa3Has u
HHTETpall

Copnep:xanue y4eOHOro Marepuasia
IlepBooOpa3zHass u uHTerpan. IIpumMeHeHue ONpeneNeHHOro MHTerpaja JUlsl HaXOXKJICHHS
IUI0IAAM KpuBoJHHeHHoH Tpanenuu. @opmyna Hetorona—JleiiOHuma

Conep:xanue y4eOHOro Marepuasa
[IpuMeHeHrEe OINpEeNeIEeHHOr0 HHTErpana s HaxXOXKACHHs IUIOAAW KPUBOJIMHEHHOU
tpanenuu. Popmyna Hetotona—IJlelibHuna
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IIpakTnueckune 3aHATHSA:
WuTerpan u nepBooOpasnas. Teopema Hetotona-Jleitonunna. [IpuMenenne naTerpaia K
BBIYHMCIICHUIO (1)I/I3I/I‘-ICCKI/IX BCJINYHNH U HJIOHIaIlef/'I

Conep:xanue yueOHOro Marepuasa
[Ipumepbl npuMeHEeHUs] MHTerpaja B U3UKE U T€OMETPUU

KonTposbHast padora Ne 5: «Havasia MmareMaTH4eCcKOro aHaJIMU3a»

CamocrosiTesibHas padoTa

BBITNIOJIHEHUE JOMAITHUX 3aJIaHUH IO pa3aeny 5

IIpumepHasi TeMaTHKA BHEAYTUTOPHOIi CAMOCTOSITEIbHO PaGoThI
Hammcanne pedepara:

[Tonsatue muddepennmana u ero NPUIOKEHUS

Pa3znen 6. KomOunaropuka,
CTATHUCTHKA U TeOpHus
BEPOATHOCTEM

25

Tema 6.1 DeMeHTHI
KOMOWHATOPUKH

Conep:kanue y4eOHOro Mmarepuaja
OcHOBHBIE TIOHATHS KOMOWHATOPMKH. 3aJadyd Ha TOJACYET YHCJIa pa3MEIICHUH,
TepECTaHOBOK, coueTaHnid. Penienne 3a1ay Ha mepeOop BapUaHTOB

IIpakTnyeckune 3aHATHS:

Uctopusi pa3BuTHS KOMOMHATOPHKH, TEOPUU BEPOSTHOCTEH M CTATUCTHKUM U UX POJb B
pa3nuuHbIX cepax dYeloBeUECKOW KH3HeAeATeabHOCTU. IlpaBuia KOMOMHATOPUKH.
Pemenne komOMHATOPHBIX 33a4. Pa3Merienusi, coueTaHus ¥ epecTaHOBKU

Conep:kaHue y4e0OHOro MmaTepuaja
®dopmyna 6mHOMa HproToHa. CBOMCTBa OMHOMUHAIBHBIX KOADGUIIMEHTOB. TPpeyronbHUK
[Tackans

Tema 6.2. DnemeHThI TEOpUU
BEPOSITHOCTEN

Copnep:xanue y4eOHOro Marepuasa
CoObITHE, BEpOATHOCTH COOBITHSA, CIOXKEHHE M YMHOXXEHHE BeposiTHOCTeH. [lowamue o
He3asucuUMocmu coovlmuil

IIpakTHYecKue 3aHATHSA:
Kitaccuueckoe onpenenenne BEposiTHOCTH, CBOMCTBA BEPOSITHOCTEN, TEOPEMA O CYyMME
BEPOATHOCTEN. BbIuncieHne BEpOSITHOCTEN

Tema 6.3. D11eMeHTEBI

Conep:xxanue y4eOHOro Marepuasa
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MaTeMaTUYECKON CTaTUCTUKHU

[IpencraBnenne JaHHBIX (TAOIUIIBI, TMArPAMMBI, TPaQUKH)

HpaKTuqecKue 3aHATHUA:

[Ipuknanueie 3anaun. [IpeacraBieHue YuCIOBbIX JAaHHBIX 2
KonTposabHas padora Ne 6: «KomOMHaTOpPHKA, CTATUCTHKA U TEOPHUs BepPOSATHOCTE» 2
CamocrosiTesibHast padora
BBINIOJIHEHHUE JIOMAIIIHUX 33JaHUi 10 pa3zieny 6
IIpumepHasi TeMaTHKa BHeaAyAUTOPHOI cCaMOCTOSITeIbHOI PadoThI 9
Hamnucanne pedepara:
Cxembl bepHyITM TOBTOPHBIX UCTIBITAHUN
CpenHue 3HaUYCHUS U UX TPUMEHEHUE B CTATUCTUKE

Paznea 7. I'eomeTpust 47

Tema 7.1 Koopaunatel 1 Copep:kanue y4yeOHOro marepuaja

BEKTOPBI [IpsimoyronpHas (nexapToBa) cucTeMa KOOpIMHAT B mpocTpaHcTBe. DopmMynna pacCcTOSTHUS
MEeXAy JByMs ToukamHu. YpaBHeHusl cdepbl. Bextopsl. Momyns BekTopa. PaBeHcTBO
BEKTOpOB. CloKe€HHE BEKTOPOB. YMHOXKEHHE BEKTOpa Ha 4ucio. Pa3noxkeHue BeKkTopa mo 2
HalpaBJICHUAM. YTOJd MexAy AByMs Bekropamu. [Ipoeknns Bekropa Ha ocb. KoopauHaTsl
BekTOpa. CKalsipHOE NMPOU3BENECHNE BEKTOPOB. Vcnonp30BaHne KOOPAMHAT U BEKTOPOB IIPU
pelIeHuN MaTEMaTUYECKUX U IPUKIaJHbIX 3a1a4
IIpakTnyeckue 3aHATHS:
JlexapToBa cucTemMa KOOpJIUHAT B POCTPAHCTBE. Y paBHEHHE OKPY>KHOCTH, CheEpHI,
miockoctu. Paccrosanue mexy Toukamu. Bekropsl. [leiictBus ¢ Bektopamu. JlekapToBa 5
cUCTEMa KOOPJMHAT B POCTPAHCTBE. J[eHCTBUS C BEKTOpamMu, 3aJJaHHBIMU KOOPAMHATAMHU.
CkansipHO€e ITpOU3BEIEHUE BEKTOPOB. BeKTOpHOE ypaBHEHHNE NPSIMOU U MJIOCKOCTH.
Hcnonbs30BaHne BEKTOPOB MPU JJOKA3ATEJIbCTBE TEOPEM CTEPEOMETPUU

Tema 7.2. [Ipsmbie u Copnep:xanue y4eOHOro Marepuasia

IIJIOCKOCTH B IPOCTPAHCTBE B3anmMHoe pacnosioxkeHue AByX NpsIMbIX B pocTpaHcTe. [lapamienbHOCTh TpsMOi 1 2
m1ockoctu. [lapanienbHOCTh IIOCKOCTEN
Conep:xanue y4eOHOro Marepuasia
[lepneHauKyAsIpHOCTD MPAMOU U TIOCKOCTHU. [leprieHauKyIsp 1 HaKJIOHHAs. YTOJI MEXKIY 5

IIPSIMOM U TUIOCKOCTBIO. JIBYIpaHHBIN yrol. Yol MeXAy INIOCKOCTSIMU.
[lepneHIUKYISPHOCTD IBYX IUIOCKOCTEH
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Conep:xanue yueOHOro Marepuasa

I'eomeTrpuueckue nmpeodpazoBaHus MPOCTPAHCTBA: TTAPATUICTBHBIA IEPEHOC, CHMMETPHS
OTHOCUTENBHO MIocKocTH. [TapamienbHoe npoektupoBanue. [nomans opToroHabHOM
npoekuuu. M3o00paxxeHne npocTpaHCTBEHHBIX (QUTYp

IIpakTHYecKue 3aHATHSA:

[Ipu3Haky B3aMMHOIO PacoJIOKEHUS MPSIMBIX. YTOJI MEXKy NpAMbIMHA. B3anMmuoe
PacIoNIOkKEHNE MPSAMBIX U IUIOCKOCTEN. [IeprieHIuKyIsip 1 HAKJIOHHAS K TUIOCKOCTH. YTOJI
MEKly NPSMOU U IIJIOCKOCTBI0. TeopeMbl 0 B3aMMHOM PacoJIOKEHUH MPSIMOU U IIIIOCKOCTH.
Teopema o Tpex nepneHauKyIsipax. IIpu3Haku u cBOKCTBa MapauIEIbHBIX U
MEePIEHUKYIISIPHBIX IUIOCKOCTEN. PaccTossHME OT TOUKHM 10 TUIOCKOCTH, OT MPSIMOM 10
IIJIOCKOCTH, PACCTOSTHUE MEXY INTIOCKOCTSIMH, MEXTY CKPEIIUBAOIIMMHUCS IPSIMBIMH,

MeX Ay IPOU3BOJIbHBIMU (UTYpamMu B mpocTpaHcTBe. [lapaienbHoe NpoeKTUPOBAaHUE U €TO
cBoiicTBa. B3aumMHoe pacnonoxeHne NpocTPaHCTBEHHBIX (puryp

Tema 7.3. MHOrOrpaHHUKH

Copep:kanue y4yeOHOro marepuaJja
Bepmunebl, pedpa, rpanu muororpannuka. [Ipusma. [psmas npusma. [IpaBunbHas npusma.
[Tapannenenunen. Ky6.

Conep:kanue y4yeOHOro matepuaJja
[Mupamuna. [IpaBunpHas nupamuaa. YcedeHHas nupamuga. Terpadap. CuMmMmerpun B Kyoe,
B Napajuiesienunese, B npusme u nupamujae. Ceuenus Ky0a, MpU3Mbl U MHPAMHU/IBI

Conep:kaHue y4ye0OHOIro MmaTepuaja
[IpencraBienure o MpaBUIILHBIX MHOTOTPaHHHMKAX (TETpasAp, KyO, OKTasiap, MoJeKa’ap U
ukocadp). [lnomnaam noBepxHOCTH MHOTOIPAHHUKOB

IIpakTnyeckue 3aHATHS:

CeueHus U pa3BEepTKU MHOTOI'PAHHUKOB. Byl cummeTpuil B mpoctpaHcTBe. CUMMeETpuUs
TEJ BpallleHUsl © MHOTOTpPaHHHUKOB. Pa3nuyHbie BUABI MHOTOTpaHHUKOB. VX H300pakeHusl.
[Tnomaap MOBEpXHOCTH

Tema 7.4. Tena u HOBEpXHOCTH
BpalleHus

Copnep:xanue y4eOHOro Marepuasia

Hunuaap u konyc. YcedeHHbldt konyc. OCHOBaHUE, BBICOTA, OOKOBasi MIOBEPXHOCTb,
oOpazyromas, pazBepTka. OceBble CEUeHHUs U CeUeHUs, mapaenbHbie ocHoBaHuto. [llap u
cdepa, ux ceuenus. KacarenpbHas miockocTsb kK cdepe

IIpakTHYecKue 3aHATHSA:
Ceuenust ¥ pa3BEpTKH MHOTOTPaHHHUKOB.
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Tema 7.5. 3mepenus B
reOMETPUHA

Conep:xanue yueOHOro Marepuasa

O6beM u ero usmepenwe. WHTerpanpHas ¢opmyna oObema. Dopmynbel o0bema Kyoa,
IPSMOYTOJBHOTO TMapajuiesIenuIeia, Tpu3Mbl, MIIHHIPA. DopMynsl 00beMa MUPAMUABI U
KoHyca. POpMYIIbI IIONIA/IM TOBEPXHOCTEH IMIIMHAPA U KOHYCa

Conep:xanue yueOHOro Marepuasa
®opmynbl o0bemMa mapa u miuomaau cgepsl. Ilogobue Tten. OTHoueHHS MIOLIAAEH
TMOBEPXHOCTEN 1 00HEMOB MOJIOOHBIX TEll

IIpakTnyeckue 3aHATHS:
Brruncnenue mionaaei 1 00bEMOB

KonTpoabHast padora Ne 7: «I'eomeTpus»

CamocrosiTesibHas padoTa

BBITNOJIHEHUE JOMAITHUX 33a/IaHUI TIO pa3aeny 7

IIpumepHasi TeMaTHKa BHeaAyIUTOPHOIl caMOCTOSITeIbHOI PadoThI
Hammcanne pedepara:

BektopHoe 3agaHue nNpsAMbIX U MIIOCKOCTEN B MPOCTPAHCTBE
[IpaBuiibHBIE ¥ TOTYIPABUIIBHBIE MHOTOTPAHHUKHU

KoHnueckne ceueHrs 1 MX IPUMEHEHUE B TEXHUKE

15

KouncyabTanumn

14

Hroro

234

JlJ1st XapaKTepUCTUKU YPOBHS OCBOCHHSI yUeOHOTO MaTepralia UCIIOIb3YIOTCS CICIYIONUe 0003HAUYCHUS:

1. — o3HaKOMUTEBHBIN (y3HaBaHUE PaHEE U3yUYCHHBIX OOBEKTOB, CBOHCTB);

2. — PeNPOAYKTUBHBIN (BBITIOJTHEHUE ICATEILHOCTH 110 00pa3ily, HHCTPYKIIUHU HITH ITOJT PYKOBOJICTBOM)

3. — IPOAYKTUBHBIH (IUTAHUPOBAHKME U CAMOCTOSITEIILHOE BBITIOJHEHHE JICATEIILHOCTH, PEIICHUE MPOOJIEMHBIX 33]1a4)
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2.4. Conep:xaHue pa3/aei0B M CUUILTAHbBI

2.4.1. 3auATHA JEeKIIUOHHOI0 TUIIA

No dopma
pa3 | HaumeHoBanue rekymer
e pasnena Coneprxkanue pasjiena 0
. KOHTPOJI
s
1 2 3 4
Beenenue MaremaTurka B HayKe, TEXHUKE, SKOHOMHKE, Yy
UH(POPMALMOHHBIX TEXHOJOTHAX U IPAKTUIECKOH
nesitenbHOCTU. Llenu v 3amaun n3ydeHust MaTeMaTHKU TIpU
ocsoenuu npodeccurt CI10O u cnemmansuoctert CIIO.
1 | Anre6pa enwie u panioHanbHbIC YKcia. [[ercTBUTENbHBIC YHCIIA. Y
Kommiiekcusie uncna. Kopan u crenenn. Kopuu
HaTypaJbHOU CTETIEHU U3 YUCIia U UX cBoMcTBa. CTeneHu ¢
paloOHaIbHBIMU MTOKA3aTeNSIMU, UX cBOMcTBA. CTeneHu ¢
JEHCTBUTENbHBIMU MOKa3atensiMu. Jlorapudm. Jlorapudpm
yrcna. OCHOBHOE JIOTapu(MUIECKOE TOKIECTBO.
JlecsitTuunble U HaTypanbHble Torapudmsl. [1paBuna
nercTBuH ¢ norapudmamu. [lepexon kK HOBOMY OCHOBAHHUIO.
[Ipeo6pa3zoBanue anredpanyeckux BbIPaKEHUH.
[Ipeo6pa3zoBanue panroHaNbHBIX, HPPALUOHATIBLHBIX
CTETEeHHBIX, TOKA3aTeNbHbBIX U JIOrapuGMUUIECKUX
BBIPAKEHUH.
2 | YpaBHEeHUS U YpaBHEHHUs 1 CHCTEMBI ypaBHEHUH. PaninoHanbpHbIe, v

HEpaBEHCTBA

UppalroHaIbHbIE, TOKa3aTeIbHBIC M TPHTOHOMETPUYCCKHE
YpaBHEHHSI U CHCTEMbI. PABHOCHIIBHOCTh YpaBHEHHH,
HEpaBeHCTB, cucTeM. OCHOBHBIE TIPHEMBI HX PEIIICHHS
(paznoxeHne Ha MHOYKUTEIIH, BBEJICHUE HOBBIX
HEW3BECTHBIX, MTOJICTAHOBKA, Tpa)UIECKUHN METON).
HepaBencTBa. PanmoHanbHbie, MppalioHAIbHEIE,
NOKa3arebHbIe HepaBeHCTBA. OCHOBHBIC TPUEMBI UX
pemenus. Mcrionb30BaHue CBOWCTB U rpauKOB (PYHKITUH
IPY PEUICHUU YPaBHEHUH W HEPaBEHCTB. MeTos
UHTEpBAIOB. M300pakeHne Ha KOOPIMHATHON TIOCKOCTH
MHOXECTBA PEIICHUN YPaBHEHUH W HEPABEHCTB C IBYMS
NIEPEMEHHBIMH U MX cucTeM. [I[puMeHeHne MaTeMaTHUeCKIX
METOJIOB JIJISl PEIICHUS CO/ICPKATEIbHBIX 3314 U3
pa3IMYHBIX 00IacTeH HAYKH U NPAaKTUKU. HTeppeTamus
pe3yJbTarTa, YYeT peaIbHbIX OrPaHUYCHHI.




dopma

Ne
TEKyIIET
pa3 | HaumeHnoBanue y
Coneprxkanue pasjena 0
aen paszgena
KOHTPOJI
a
s
1 2 3 4
3 | OcHOBHI Pannannas mepa yria. Bpamarensaoe nsmwxenue. Cunyc, V.1
TPUTOHOMETPUU | KOCHHYC, TAHT'€HC U KOTAHTEHC urciia. DopmyIibl
npuseneHus. Dopmynsl cinoxeHus. POpMyIIbl YABOCHHS
®opmyiibl 1osoBUHHOTO yria. [IpeoOpa3oBanus
NPOCTEHIINX TPUTOHOMETPHUECKUX BBIPAKECHU I
[Ipeobpa3oBanue cyMMbl TPUTOHOMETPUUYECKUX (PYHKIIUH B
MPOU3BEICHNE U POU3BEICHUS B CYMMY.
Tpuronomerpuveckrne ypaBHEHHUSI M HEPABEHCTBA
[Ipocreiimue TpuroHoMerpuueckre ypaBuenusa. OopaTHbie
TpUTroOHOMEeTpHUUecKre GyHKIUU. APKCUHYC, apKKOCUHYC,
apKTaHTEHC.
4 | dyskoun, uX Oynkuun. O0IacTh ONMPEIETICHUS 1 MHOXKECTBO 3HAYEHUH; vy

CBOMCTBA U
rpaduxu

rpaduk yHKIHMH, TOCTpOCHHE TPpadUKOB (PYHKIINH,
3aJJaHHBIX PA3IUYHBIMU criocobaMu. CBorcTBa QYyHKIUU.
MOHOTOHHOCTB, Y€THOCTh, HEUETHOCTh, OTPAHUYEHHOCTH,
MEePUOJNYHOCTb. [IpoMexKyTKH Bo3pacTaHus U yObIBaHUS,
HauOoJIbIlIee 1 HAaUMEHbIlIee 3HAYEHUsI, TOUKH SKCTPEMyMa.
I'padmueckas untepnperanus. [Ipumepsr
(yHKIIMOHATIBHBIX 3aBUCUMOCTEH B pealIbHbIX Mpolieccax u
SBIIEHUSAX. ApuMeTHUecKHe onepanuu HaJl QyHKIUSIMHU.
Crnoxnas ¢pynkuus (kommo3urus). O0patHeie QyHKITUU. .
Omnpenenenus GyHKIIUH, UX CBOKCTBA U TpaduKH.
[IpeobpazoBanus rpadukos. [lapannensHbIN IEpeHOC,
CUMMETPHUS OTHOCUTENIBHO OCEH KOOPAWHAT U CUMMETPHS
OTHOCHUTEINIbHO Hayayia KOOpJUHAT, CHMMETpPHUSI
OTHOCHUTEIILHO MPSAMOK Y = X, PacTsHKEHUE U CXKATHE BJIOJIb
0CeH KOOpJMHAT.
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pa3
aen

HaunmenoBaunue
paszaena

Coneprxkanue pasjena

dopma
TEKYyLIET
0
KOHTPOJI
s

[

2

3

4

Haugana
MaATEMATHUYCCKOI'O
a”Hajn3a

[TocnenoBarenbHocTu. CriocoObl 3a/1aHUsl M CBOUCTBA
YHCIIOBBIX NOcenoBaTesnbHoCTe. [loHsTHE O Ipeaene
nociuenoBarenbHOCTH. CyMMHpOBaHUE
nocjenoBaTenbHOCTEH. beckoHeuHo yObIBaro1as
reoMeTpuueckas rnporpeccus u ee cymma. [IpousBoanas.
[TonaTne o Mpou3BOJHON (PYHKINH, €€ TEOMETPHUECKHH U
(u3nuecKur CMBICI. YpaBHEHUE KacaTeIbHOU K rpaduKy
¢ynkuu. [Ipon3BoaHbIe CyMMBI, pa3HOCTH, IPOU3BEICHMS,
yacTHbIe. [Ipor3BOIHBIE OCHOBHBIX 3JIEMEHTAPHBIX
¢ysxud. [IpuMenenue npou3BOIHOHN K UCCIEA0BAHUIO
GyHKIUH ¥ mocTpoeHuto rpadukoB. [Ipumepsl
WCIIOJIb30BAHUS ITPOU3BOIHOM JUIsI HAXOKICHUS
HaWIy4Ilero peleHus B IpUKIagHbIX 3a1a4ax. Bropas
MIPOU3BO/IHAS, €€ TEOMETPUUECKUN U (PU3UUECKUN CMBICI.
Haxoxaenue ckopocTu A mporecca, 3aJaHHOTO
dbopmynon u rpapukom. [lepBooOpa3Has 1 UHTErpail.
[IpumeHeHue onpeneeHHOT0 HHTerpaja s HaX 0K ICHUS
TIJTOTAIA KPUBOJMHEWHOH Tpanenun. Dopmyra
Herorona—IJleronnma. [Ipumepsl npuMeHeHHs HHTETpaia B
(bu3MKe U TEOMETPHH.

4

KomOunaropuka,
CTaTHCTHKA U
Teopus
BEPOSITHOCTEH

OCHOBHBIE TIOHSATHSI KOMOMHATOPHKY. 3a/1a4d Ha MOJCUET
YuClIa pa3MeEIIeHUH, IepecTaHOBOK, COueTaHu M. Pemenne
3a/a4 Ha iepedop BapuanToB. ®opmyna 6mHOMa HpioToHA.
CaoricTBa OMHOMHHAIBHBIX KOA(PHUIIMEHTOB. TpeyrobHUK
[Tackans. CoObITHE, BEPOSITHOCTD COOBITHS, CJIOKEHUE U
YMHO)XCHHUE BeposiTHOCTEH. [ToHsTHE 0 HE3aBUCHUMOCTH
coObITUH. JlUCKpeTHAs CcydarnHas BEJIMUMHA, 3aKOH €€
pacrpenenenusi. YucnoBble XapaKTEPUCTHKU TUCKPETHOW
ClydyanHOH BenuduHbL. [loHsATHE 0 3aKOHE OOJBIITUX YHCe.
[IpencraBinenue qaHHBIX (TAOIUIIBI, TUArPaMMbI, TpaduKn)
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dopma

[TapannensHOCTH IPAMOM M TUIOCKOCTH. [lapannensHOCTh
iockocTed. [lepneHauKyIsipHOCTb NPSAMOU U MIIOCKOCTH.
[lepnienaukynsp u HaKIOHHAS. YTOJI MEXIY MPSMOH U
IUIOCKOCTbBIO. JIBYyrpaHHBIN yroi. Yron Mexay
II0CKOCTSIMU. [lepneHaAuKyIspHOCTh IBYX IIJIOCKOCTEH.
I'eomeTrpuueckue npeodpazoBaHus MPOCTPAHCTBA!
napajuieNbHbIN IEPEHOC, CAMMETPHUS OTHOCUTEIBHO
mockoctH. [lapannensHoe npoexktupoBanue. M3o0paxkenune
MPOCTPAHCTBEHHBIX (UTyp. MHOTrOTpaHHUKN BepiinHsl,
pebpa, rpanu MmHororpannuka. [Ipusma. Ipsimast mpusma.
[IpaBunbuas npusMma. [lapannenenunen. Ky6. [lupamuna.
[IpaBunbHas mupaMua. Y cedeHHass nupamMmuia.
Terpasap.Cummerpun B KyOe, B mapaiesnenumese, B
npusme u mupamuie. CeueHus Ky0Oa, TPU3MbI M ITUPAMHU/IBI.
[IpencraBneHue o MpaBUIILHBIX MHOTOTPaHHUKAX
(TeTpasape, ky0e, oKTadape, AOJAEKAdIPE U UKOCAIPE).
Tena u noBepxHocTH BpameHus LlunmmHap u KoHyc.
VYceuennsit konyc. OCHOBaHME, BBICOTa, OOKOBast
MMOBEPXHOCTh, 00pa3yromas, pa3Beprka. OceBble CEUeHHUS U
cedeHus, napauiensHbie ocHoBanuto. lap u chepa, nux
cedyenus. KacarenpHas miockocTs k cepe. 3zmepenus B
reomeTpun O0BeM u ero usmepeHue. MarerpanpHas
dhopmyna oobrema. Dopmysiel 00beMa Kyoa,
MPSIMOYTOJIBHOTO MapaJIeNICIUIENa, TPU3MBbI, [IWIHH]IPA.
®opmyiel 06beMa nupaMuIbl U KoHyca. Dopmyiibt
IUTIOMIA/IM TOBEPXHOCTEH HIIMH/pPA U KOHyca. DopMyIibl
obweMa mapa u miomaau chepsl. [lomodue tei.
OTHoOIICHUS TUTOMIAJCH TTOBEPXHOCTEH U 00BEMOB
no1o0HbIX Ten. Koopaunate! u BekTopsl [Ipsmoyronbhas
(mekapToBa) cucTeMa KOOPAMHAT B IPOCTPAHCTBE.
dopmyna pacCTOSHUS MEXKY IBYMsI TOUKaMHU. Y paBHEHUS
cdepsl. Bexropel. Moaynb BekTopa. PaBeHCTBO BEKTOPOB.
CnoxxeHue BEeKTOPOB. Y MHOKEHHUE BEKTOpPA Ha YHCIIO.
Pa3znosxeHue BekTopa 1o HaIpaBJICHUSAM. YTOI MEXKIY
nByMs BekTopamu. [Ipoekuus Bekropa Ha ock. KoopanHatel
BekTOpa. CKalsipHOE TPOU3BEICHUE BEKTOPOB.
Hcnonp3oBanne KOOpAMHAT U BEKTOPOB IPU PEILICHUU
MaTE€MaTUYECKUX U MPUKIAAHBIX 3a/1a4.

Ne
TEKyIer
pa3 | HaumeHnoBanue y
Coneprxkanue pasjena 0
Jel paszena
KOHTPOJI
a
s
1 2 3 4
7 | 'eomerpus B3anMHOe pacnosioxKeHue ABYX IPSIMBIX B IPOCTPAHCTBE. Y

[IpumMeuanue: Y — yCTHBIN onpoc, [| — MareMaTu4ecKuii JUKTaHT

2.4.2. 3aHATHA CEMUHAPCKOI'0 THIIA

He npenycMmotrpensl

23




2.4.3. llpakTHYecKHe 3aHATHA

Ne

HaunmenoBaunue
paszaena

HanMenoBanue npaktudeckux (J1abopaTopHBIX) paboT

dopma
TEKYILEro
KOHTPOJIS

2

3

4

Bsenenue

Y

Anrebpa

Apudmerndeckue IEHCTBHS HAJ YUCIAMH, HAXOXKICHUE
NPUOJIMYKEHHBIX 3HAYCHUH BEJIMYHMH U MOTPEITHOCTEH
BBIYMCIICHUH (a0COIFOTHON U OTHOCUTEJILHOK), CPABHEHNUE
YHCJIOBBIX BbIpaX€HUU. BbluniciieHue u cpaBHEHHE KOPHEH.
BrinonHenue pacueToB ¢ pagukanamu. Pemenue
MppalMOHAIbHBIX ypaBHEeHUH. HaxoxieHne 3HaueHun
CTENEHE! C pallMOHAIbHBIMU NOKa3arensiMu. CpaBHEHHE
crenieHed. [IpeoOpa3oBaHus BbIpaXeHUH, COAEpKALUX
cTeneHu. Perenue nokazarenbHbIX ypaBHeHUH. Perenue
MPUKIATHBIX 3a1a4. HaxoxaeHue 3HaueHun Jjorapudma mno
MIPOU3BOJILHOMY OCHOBaHUI0. [lepexos oT oiHOrO
OCHOBaHUs K Ipyromy. Belunciienue u cpaBHeHUE
norapudmoB. JlorapudpmMupoBanre v MOTCHIIMPOBAHNE
BbIpakeHUH. [IpubnnKeHHbIe BEIYUCICHUS U PELICHUS
MPUKIAIHBIX 3a1a4. Pemenne gorapudmuyueckux
YpaBHEHUH.

V.ITP,KP

YpaBHeHud u
HEpaBEeHCTBa

Kopuu ypaBHeHuH. PaBHOCHIIBHOCTH YPaBHEHHH.
[IpeobpazoBanue ypaBHeHUH. OCHOBHBIEC IPUEMBI PEIICHUS
ypaBHeHUH. Permenne cucreM ypaBHeHUH. Vcnonp3oBanne
CBOMCTB U I'pauKOB (PYHKITUH I pEIICHUs YPaBHCHUH U
HEPaBEHCTB.

V,ITP,KP

OCHOBBEI
TPUTOHOMETPUH

PaguanHBI METO U3MEPEHUs YTIIOB BPAIICHUS U CBSI3b C
rpamgycHON Mepor. OCHOBHBIE TPUTOHOMETPUUYECKUE
TOXIECTBA, POPMYIIBI CIIOKECHUS, YABOCHHS,
npeoOpa3oBaHUe CYMMBl TPUTOHOMETPHUECKUX (PYHKITUH B
NPOM3BEACHUE, TPEOOPa30BAHUE MPO- U3BEICHUS
TPUTOHOMETPUYECKUX QYHKIUK B cyMMy. [Ipocrenmiue
TPUTOHOMETPHUUYECKHE ypaBHEHHsI U HepaBeHcTBa. OOpaTHbBIE
TPUTOHOMETpHUYECKHE (DYHKIIMU: aPKCUHYC, apKKOCHHYC,
apKTaHTEHC.

VY, I1P,KP

DYHKIMHU, UX
CBOMICTBa U
rpadguku

[TpumMepbl 3aBUCHMOCTEH MEXTy IEPEMEHHBIMH B PEaTbHBIX
mpoleccax U3 CMeXHbBIX TuciuIuimH. OnpeeneHue
¢bynkuud. [Toctpoenue u ureHrue rpa@uKoB QyHKIHH.
HccnenoBanue ¢pynkuun. CBONCTBA TMHEHHOH,
KBaIPaTUYHOM, KyCOUYHO-TMHEHHOH U JPOOHO-TUHEHHOM
¢byskuud. HenpepbIBHBIC U TEpUOANYCCKUE (QYyHKIIUH.
CaoricTBa u rpaduku CUHyca, KOCHHYCA, TAHI'€HCA U
koTtanrenca. O0patHble QyHKIUHU U uX rpaduku. O6paTHble
TpuroHoMmerpuueckue ¢pyHkiuu. [IpeodpazoBanus rpaduka
¢bynkuu. apmonndeckue konebanus. [Ipuknanasie
3anaun. [lokazarenpHbie, JorapupmMudeckue,
TPUTOHOMETPHUECKHE YPAaBHEHUS U HEPABEHCTBA.

VY, I1P,KP

Hauamna
MaTEMATHYECKOTO
aHajmsa

Yucmaopas IOCIaCI0BAaTCIIbHOCTD, CITIOCOOBI €€ 3aJaHus,
BBIYHCIICHHUA YJICHOB ITOCJICI0OBATCIIBHOCTH. Hpez[en
MOCJIEIOBAaTEIbHOCTH. beCKOHEUHO y65113a10111a;[

V,ITP,KP
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reomeTpuueckas nporpeccus. [IponszBoanas: MexaHUYECKHI
Y TEOMETPUUYECKUH CMBICII TPOU3BOAHOU. Y paBHEHUE
KacaTeIbHOW B oOmiem Buje. [IpaBuia u popmymsi
mddepeHurpoBanus, TabIUIA TPOU3BOIHBIX
aneMeHTapHbIX QyHKIuH. MccnenoBanue QyHKIMU ¢
MIOMOIIBIO IPOM3BOTHON. HaxoxaeHue HanbobIIero,
HAMMEHBIIET0 3HAYCHUS M SKCTPEMAIbHBIX 3HAUCHUI
¢yuakuuu. MaTterpan u nepBoobpasnas. Teopema
Hprorona—IJlenonuna. [lpumenenune uaTerpaia K
BBIUMCIICHUIO (PM3MUECKUX BEIMYUH U TUIOMIAIACH.

Komb6unaropuka,
CTaTUCTHUKA U
TEeOpHst
BEPOSITHOCTEN

HcTopus pa3BuTHs KOMOMHATOPUKH, TEOPUU BEPOSITHOCTEH
U CTaTHCTUKH U UX POJIb B PA3JINYHBIX cepax yeIoBEUECKON
xusHenesTenbHocTy. [IpaBuna komObuHaropuku. Pemenue
KOMOMHATOPHBIX 3a/1a4. Pa3melienus, coueTanus u
nepectaHoBkU. buaom HeroToHa u TpeyronsHuk Ilackans.
[Ipuknanneie 3agaun. Kitaccnueckoe onpeneneHue
BEPOSITHOCTH, CBONCTBA BEPOATHOCTEH, TEOPEMA O CyMME
BeposiTHOCTEH. Brruncnenue BepositTHocTed. [Ipukinannbie
3amaun. [IpencraBnenne yncnoBbIX JaHHBIX. [Ipuknaaase
3a/1a4U.

V.IIP,KP

I'eomerpus

HpI/ISHaKI/I B3aMMHOI'0 pacCroJOXXCHUA MTPSAMBIX. Yron MCKIY
npsMbeIMU. B3anMHOe pacnonioskeHne npsiMbIX U TUIOCKOCTEH.
[TepnienauKyIsIp ¥ HAKIOHHAS K TIIIOCKOCTH. YTOJ MEXIY
MPSIMOU U TJIOCKOCTHI0. TeopeMbl 0 B3aUMHOM
pacrosoKeHuu NpAMOH U mockocTu. Teopema o Tpex
neprneHaukyisipax. [Ipu3Haku u cBo¥CTBa MapayjieNbHbIX U
MePIEeHIUKYISIPHBIX TII0CKOCTeH. PaccTosiHIE OT TOUKH 110
MJIOCKOCTH, OT MPSAMOH /10 TJIOCKOCTH, PACCTOSTHUE MEKITY
IJIOCKOCTSIMU, MKy CKpPEIIMBAIOIIUMHUCS MPSIMBIMU,

MeX Ay IPOU3BOJIBHBIMU (PUTYpaMH B IPOCTPAHCTBE.
[TapannensHOE TPOSKTUPOBAHKE U €T0 CBOKCTBA. Teopema o
NI0WA0U OPMOSOHATLHOU NPOEKYUU MHO20V20lbHUKA.
B3aumHoe pacnonoxeHre npocTpaHCTBEHHbBIX (Guryp.
Paznuunbie BUabl MHOTOrpaHHUKOB. VX M300paskeHusl.
Ceuenusi, pa3BepTKU MHOTO- I'paHHUKOB. [lnomans
MOBEPXHOCTU. Buabl CUMMETpPUH B IPOCTPAHCTBE.
CuMMeTpHs Tel BpalleHUs! 1 MHOTOI'PaHHUKOB.
Boruncnenue minomasnef u o0beMoB. Bekropsl. [lericTBus ¢
BeKTOpamu. JlekapToBa crucTeMa KOOpJMHAT B IPOCTPAHCTBE.
YpaBHeHHE OKPY>KHOCTH, chepbl, IIIOCKOCTU. PaccTosiHue
MEX1y TOYKaMu. J[eHCTBUS ¢ BEKTOpaMHU, 3aJaHHBIMU
KoopauHataMu. CKaJsipHOE POU3BEIECHUE BEKTOPOB.
BexTopHoe ypaBHEeHHE IPSIMOU U TUIOCKOCTH.
Hcnonbs3oBaHne BEKTOPOB MPHU TOKA3ATEIbCTBE TEOPEM
CTEPEOMETPHH.

V,ITP,KP

Ilpumeuanue: I1P- npakmuyeckas paboma,, Y —ycmuwiii onpoc, KP — konmponvnas paboma

2.4.4. ConepxaHue cCaMOCTOSITEJIbLHOM PadoThI
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CamocrosarenbHas pabota ctyaentoB (CPC) — sto akTuBHBIE (JOPMBI MHAWBUAYAIBHOW U
KOJUICKTUBHOW [I€ATEIbHOCTH, HAIPABJICHHbIE HA 3aKPEIUICHHE, PACLIMPEHHE M CHUCTEMATH3aLUIo
IIPOHJEHHOI0 MaTepUaa 1o TeMaM y4eOHONW JTUCLUILIIUHBL.

CamocrosrenbHas paboTa SBISETCS OAHUM U3 BHJIOB YUEOHBIX 3aHITUH CTYACHTOB, LEISIMU
KOTOPOH SIBJISIFOTCS:

— CHUCTEMAaTH3alUs U 3aKpEIJICHUE NOJyYEHHBIX TEOPETUYECKUX 3HAHMW U IPAKTUYECKHUX
YMEHHU CTYJCHTOB;

— yriryOJieHne U pacuIupeHne TEOPETUICCKUX 3HAHUH;

(dbopMHpOBaHHEe YMEHUH WCIONB30BaTh pa3IHYHble WH(GOPMAIMOHHBIE HCTOYHUKU
(HOpMaTHBHY1O, IPABOBYIO, CIPABOYHYIO TJOKYMEHTALIMIO U CHELHUANIbHYIO JIUTEPATYPY);

— Ppa3BUTHE II03HABATENbHBIX CIIOCOOHOCTEH M AKTHUBHOCTU CTYJEHTOB, TBOPYECKOU
VHHIMATUBBL, CAMOCTOSTEIIbBHOCTH, OTBETCTBEHHOCTH U OPraHU30BaHHOCTH;

(hopMHUpOBaHUE CaMOCTOATEIBHOCTH MBIIUICHUS, CIOCOOHOCTEM K CaMOpa3BUTHIO,
CaMOCOBEPIICHCTBOBAHUIO U CaMOpPEAIN3aL1H;

— pa3BUTHE UCCIIECAOBATENBCKUX YMEHHM.

B xauectBe Gopm u MeTon0B KOHTpOJs BHeaynuTopHo CPC moryt ObITh MCIONIB30BaHbI
CEMHUHApPCKUE 3aHSATHS, 3a4EThl, TECTUPOBAHUE, KOHTPOJIbHBIE pa0OThl, MaTEMaTUUECKUE JAUKTAHTHI
U Jp.

Kpurepusamu oneHku pe3ysbratoB BHeayauTopHoit CPC sBisroTCs:

— YPOBEHb OCBOEHHSI y4eOHOT0 MaTepHarna;

— YMEHUE UCIO0JIb30BaTh TEOPETUUECKNE 3HAHUS NIPH BBIITOJTHEHUH IIPAKTUYECKUX 3a7a4;

— 000CHOBAaHHOCTb U YETKOCTh M3JI0KEHHS OTBETA;

— oopmileHne MaTepuana B COOTBETCTBUU C TPEOOBAHUSIMH.

KonTtpone pesynbraToB BHEayauTopHO CPC MOXET OCYIIECTBIATHCS B Mpeiesiax BPEMEHHU,
OTBEJICHHOT0 Ha 00s3aTenbHble yueOHble 3aHATHS M BHeayauTtopHyio CPC, MOXeT mpoxXoIuTh B
MUCbMEHHOMW, YCTHOM WM CMemIaHHOW (opMme, C TPEeACTaBICHHEM TPOIYKTAa TBOPYECKOM
JESITEIbHOCTH CTYICHTA.

Buanr CPC:

— MO0 OBJIAJIEHHI0 3HAHMSIMHU: aHAIN3 TEKCTa Y4YeOHMKA, TOTIOJHUTEIBLHON JIUTEpaTypHI,
COCTaBJICHHE IIAHA;

— 10 3aKpenJIeHuI0 U CHCTeMATH3aluu 3HAHUI: paboTa ¢ KOHCIIEKTOM JIEKIINH, paboTa ¢
y4eOHHUKOM, JIOTIOJIHUTEIILHOM JINTepaTypoH, MOArOTOBKA JIOKJIAIOB;

— no (opMHPOBAHMI0O YMEHHIl M HABBIKOB: PCIICHHUE NPOOJIEMHBIX BOIIPOCOB IIPH
MOATOTOBKE K DK3aMEHY.

IIpumepHasi TeMaTuka pedeparon:

HemnpepsiBHBIE TpO0H.

[TpumeHeHMEe CIIOKHBIX POLIEHTOB B SKOHOMUYECKHX pacyeTax.
[MapanenbHOE TPOSKTUPOBAHUE.

CpenHue 3HaYECHUS U UX IPUMEHEHUE B CTATUCTHUKE.
BekTopHoe 3aganue MpsMBIX U INIOCKOCTEH B TIPOCTPAHCTBE.
CrnoxeHre TapMOHUYECKUX KoJieOaHui.

I'paduueckoe pemreHre ypaBHEHH 1 HEPABEHCTB.
[IpaBubHBIE M IOTYTIPABHIIbHBIE MHOTOT PAHHUKHU.
Konnueckue ceyeHus: 1 UX NPUMEHEHHE B TEXHHKE.

10 [Tonsatue nuddepenmana 1 ero NPUIOKEHUSL.

11. CxeMbl TOBTOPHBIX UCTIBITaHU#N bepryu.

12. UccnenoBanue ypaBHEHUI 1 HEPABEHCTB C [TAPAMETPOM.

CoNo~wWNE

26



2.4.5. llepedyeHb Y4eOHO-METOIMYECKOr0 00ecnedeHUsl VISl CAMOCTOSATE/IbHO padoThl
o0y4aromuxcs 1o JMCHHILIMHE

Ha camocrositensHyto paboTy 00y4aronmxcs OTBOIUTCs 64 yaca yueOHOro BpEMEHH.

HaunmenoBauue

Ne paszeina, TeMbl, BUIA

CPC

[TepeueHs y4eOHO-METOIUYECKOTO OOCCIICUCHUST TUCIUIUIMHBL TI0
BBITIOJIHCHUIO CAMOCTOSTEIIEHON PabOThI

1 2

3

BBenenue.

1.boromonos, H. B. Maremaruka : y4eOHMK IJii CpEIHEro
npodeccuonansHoro obpazopanmsi / H. B. boromonos, II. H.
Camoiinenko. — 5-¢ wu3nm., mnepepad. u pon. — Mocksa
M3parensctBo IOpaiit, 2020. — 401 ¢. — :(Ilpodeccuonansuoe
obpazoBanme). — ISBN 978-5-534-07878-7. — Pexum nmocrymna :
https://urait.ru/book/matematika-449006

2. bammakoB, Mapk lBaHoBuu. MartemaTuka: anredpa u
Hayajla MaTeMaTHYeCcKOro aHanusa, reomerpus [Tekcer] : yueOHUK [uis
WCTIOJIB30BAaHUS B YIEOHOM Tpoliecce 00pa3oBaTeNbHBIX YUPEKICHHN
CIIO na 0a3e OCHOBHOrO OOIIEro OOpa3oBaHUS C TIOJYYCHHEM
cpennero obmero oopazoBanus / M. 1. bammakos. - 4-e u3., crep. -
Mocksa : Axagemus, 2017. - 253 c. : un. - (Ilpodeccuonansuoe

obpaszoBanue. O0meoOpa3oBaTenbHbie JUCIUTLINHB). - ISBN 978-5-
44

Anreopa

1.boromonoB, H. B. Maremaruka : y4eOHUK I CpPETHETO
npodeccuonanibHOoro obpazoanusi / H. B. boromomos, II. M.
Camoiinenko. — 5-e wu3m., mepepadb. um mon. — MockBa
M3parensctBo IOpaiit, 2020. — 401 ¢. — :(Ilpodeccrnonansuoe
obpazoBanne). — ISBN 978-5-534-07878-7. — Pexum pocrtyna :
https://urait.ru/book/matematika-449006

2. bammaxoB, Mapk HMBanoBuu. Maremarnka: anrebpa u
Havaja MaTeMaTHYECKOTO aHain3a, reoMeTpus [TekcT] : yueOHuK s
UCIIOJIb30BaHuUs B Y4eOHOM Ipoliecce 00pa3oBaTeIbHBIX YUPEKACHUN
CIIO na 0a3e OCHOBHOro OOIIEro OOpa3oBaHUS C TIOJYYCHHEM
cpennero obmero obpazoBanus / M. 1. bammakos. - 4-¢ u3a., crep. -
Mocksa : Axagemus, 2017. - 253 c. : un. - (Ilpodeccrnonansuoe

obpazoBanue. OO0meoOpa3zoBarenbHbie AUCIUIUINHBI). - ISBN 978-5-
44

YpaBHenusn
HepaBeHCTBa

Hu

1.boromonos, H. B. MaremaTtuka : y4yeOHHUK Al CpeTHErO
npodeccuonanpHoro obpaszoBanuss / H. B. boromonos, II. H.
Camoiinenko. — 5-e wu3g., mnepepad. u jgon. — Mocksa
WznatensctBo HOpaiit, 2020. — 401 c. — :(Ilpodeccuonanbuoe
obOpazoBanue). — ISBN 978-5-534-07878-7. — Pexum nmocryna :
https://urait.ru/book/matematika-449006

2. bammakoB, Mapk HMBanoBuu. Maremaruka: airedpa u
Hayvaja MaTeMaTUYeCKOro aHalu3a, reoMmeTpus [Tekcr]| : yaeOHUK st
UCTIONBF30BaHUsl B Y4eOHOM Mpoliecce 00pa30BaTENbHBIX YUPEKISHUI
CIIO na ©Oa3ze OCHOBHOro o0OmIEro oOOpa3oBaHHUA C MOJYyYCHHEM
cpenHero obiero oopazosanus / M. WM. bammakos. - 4-e u3n., ctep. -
MockBa : Axagemus, 2017. - 253 c. : un. - (Ilpodeccuonanbuoe

oOpazoBanue. Ob1eoOpa3oBaTenbHbie AUCHUIUIMHEI). - ISBN 978-5-
44

4., |OcHOBBI

1.boromosnos, H. B. Marematuka : y4eOHHK AJsI CpEIHEro
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https://urait.ru/book/matematika-449006
https://urait.ru/book/matematika-449006
https://urait.ru/book/matematika-449006

TPUTIOHOMETPUU

npodeccuonansHoro obpasosanus / H. B. boromomos, II. W.
CamoiinieHKo. 5-¢ wu3m., mepepab. W oM. Mocksa
WznarensctBo HOpaiit, 2020. — 401 c. — :(Ilpodeccuonanbroe
obpazoBanme). — ISBN 978-5-534-07878-7. — Pexum nmocrymna :
https://urait.ru/book/matematika-449006

2. bammakoB, Mapk VBaHoBuu. MaremaTuka: anredpa u
Hayaja MaTeMaTUYecKOro aHaiusa, reomerpus [Tekcr] : yueOHUK [uis
UCTIOJIB30BaHUS B yu4eOHOM Tporecce 00pa30BaTEbHBIX YUPESKICHUN
CIIO na ©Oa3ze OCHOBHOro oOmIEro OOpa30BaHHS C MOJyYCHHEM
cpemHero obmero oopazosanus / M. WM. bammakos. - 4-e u3j., cTep. -
Mocksa : Axangemus, 2017. - 253 c. : un. - (Ilpodeccuonansuoe

obpaszoBanue. Ob6meoOpa3oBaTenbHbie AucUIUIHHEE). - ISBN 978-5-
44

DYyHKIUH,
CBOJCTBA
rpaguku

150.¢

U

1.boromono, H. B. Martemaruka : y4yeOHUK IJIsi CpPEIHETO
npodeccuonanibHoro obpaszoanusi / H. B. boromomnos, II. M.
CaMoiinieHKo. 5-¢ w3, mnepepab. W oM. Mocksa
M3parensctBo IOpaiit, 2020. — 401 ¢. — :(Ilpodeccuonansuoe
obpazoBanme). — ISBN 978-5-534-07878-7. — Pexum nmocrymna :
https://urait.ru/book/matematika-449006

2. bammakoB, Mapk lBanoBuu. Martematuka: anredpa u
Hayajla MaTeMaTH4eCcKOro aHanusa, reomerpus [Tekcr] : yueOHUK Jist
WCTIOJIB30BAaHUS B YUEOHOM TIpoIiecce 00pa3oBaTeIbHBIX YUPEKICHHH
CIIO na 0a3e OCHOBHOrO OOIIEro OOpa3oBaHUS C TIOJYYCHHEM
cpennero obmero oopazoBanus / M. 1. bammakos. - 4-¢ u3., crep. -
Mocksa : Axagemus, 2017. - 253 c. : un. - (Ilpodeccuonansuoe

obpazoBanue. OO0meoOpa3zoBarenbHbie AUCIUIUINHBI). - ISBN 978-5-
44

Hauvagaa
MaTeMaTHYeCKOro
aHaAJIN3a

1.boromonos, H. B. Maremaruka : y4eOHUK IJI CpPEIHETO
npodeccuonanibHoro obpaszoanuss / H. B. boromomos, II. M.
CaMOJIEHKO. 5-¢ w3, mepepab. W oM. MockBa
M3parensctBo IOpaiit, 2020. — 401 ¢. — :(Ilpodeccrnonansuoe
obpazoBanme). — ISBN 978-5-534-07878-7. — Pexum pocrtyna :
https://urait.ru/book/matematika-449006

2. bammakoB, Mapk HMBanoBuu. Maremaruka: airedpa u
Hayvaja MaTeMaTUYeCcKOro aHaiusa, reomerpus [Tekcer] : yueOHUK [uis
UCIOJIb30BaHuUsl B Y4eOHOM Ipoliecce 00pa30BaTENIbHBIX YUPEKICHUI
CIIO na 0a3e OCHOBHOrO OOIIEro OOpa30BaHUS C TIOJYYCHHEM
cpennero obmero oopazoBanus / M. 1. bammakos. - 4-¢ u3a., crep. -
Mocksa : Axanemus, 2017. - 253 c. : un. - (IlpodeccuonansHoe

obpazoBanue. OOmieoOpa3zoBarenbHbie AUCIHUIUIMHBI). - ISBN 978-5-
44

KomOunaTopuka,
CTATHCTHKA
Teopust
BEPOATHOCTEH

Hu

1.boromonoB, H. B. MaremaTuka : y4eOHUK UIsI CpETHETO
npodeccronanpHoro obpaszoBanuss / H. B. boromonos, II. H.
CaMoueHKo. 5-¢ wu3n., mepepab. W JOIL Mocksa
WznatensctBo HOpaiit, 2020. — 401 c. — :(Ilpodeccuonanbuoe
obpazoBanue). — ISBN 978-5-534-07878-7. — Pexum poctyna :
https://urait.ru/book/matematika-449006

I'eomerpus

1.boromonos, H. B. Marematuka : y4eOHHK A1 CpelHEro
npodeccuonanbHoro obpazoanust / H. B. boromonos, II. HU.
CaMoiineHKo. 5-¢ wu3A., mnepepab. U JIOM. Mocksa
WznatensctBo HOpaiit, 2020. — 401 c. — :(Ilpodeccuonanbuoe
obpazoBanmne). — ISBN 978-5-534-07878-7. — Pexum jgoctyna :
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https://urait.ru/book/matematika-449006
https://urait.ru/book/matematika-449006
https://urait.ru/book/matematika-449006
https://urait.ru/book/matematika-449006

https://urait.ru/book/matematika-449006

2. bammakoB, Mapk lBaHoBuu. MaremaTuka: anredpa u
Hayvaja MaTeMaTU4ecKoro aHanusa, reomerpus [Tekcr] : ydeOHUK A
WCTOJIBb30BaHUS B yUeOHOM mporiecce 00pa30BaTEbHBIX YUPESKICHUN
CIIO na ©0a3ze OCHOBHOro OOmIEro OOpa3oOBaHHUA C MOJYyYCHHEM
cpenHero obmero oopazosanus / M. WM. bammakos. - 4-e u3j., cTep. -
Mocksa : Axanemus, 2017. - 253 c. : un. - (Ilpodeccuonansuoe

obpazoBanue. O0meodpa3oBaTenbHbie AUCUTUINHB). - ISBN 978-5-
44
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3. OBPA30OBATEJIBHBIE TEXHOJIOI'MH

OcoOeHHOCTh (eiepallbHBIX TOCYIaPCTBEHHBIX 00pa30BaTEIbHBIX CTAaHAAPTOB 00Opa3oBaHUS
— 3TO MX JEATEJIbHOCTHBIM XapakTep, KOTOPbIM CTAaBUT IJIaBHOW 3a/ladyeid Pa3BUTUE JIMYHOCTH
o0yuJaromierocs.

[locraBnenHas 3ajava MO3BOJISIET MPEBPATHTh TPAJAUIIMOHHOE OOy4YeHHE, HAIlpaBJICHHOE Ha
HAKOIUICHWE 3HAHW, YMCHHM, HaBBIKOB, B IPOIECC PA3BUTHS JHMYHOCTU CTYyJEHTA, & MWMCHHO
BHEJIPCHUE COBPEMEHHBIX 00pa30BaTEIBHBIX TEXHOJOTUN. YXOJ OT TPAIUIIMOHHOTO 3aHATHS Yepes3
WCIIOJIb30BAHUE B MPOIECCE OOYyYEHMsS] HOBBIX TEXHOJIOTHH TMO3BOJISIET YCTPaHUTh OJHOOOpasue
00pazoBaTeNbHON Cpeabl U MOHOTOHHOCTBH Y4eOHOTO MPOIecca, CO3IAcT YCIOBHS Uil CMEHBI BU/IOB
NESITEILHOCTH ~ OOYYArOIIMXCs, IMO3BOJIUT  PEAM30BaTh IPHHIMIIEI  3I0POBHECOCPEIKCHHSI.
PekoMeHIyeTcsi OCyIIeCTBIIATh BEIOOP TEXHOJOTUH B 3aBHCUMOCTH OT TIPEIMETHOTO COJICPKaHUS,
Iee 3aHATHS, YPOBHS TOJATOTOBICHHOCTH OOYYAOIIUXCS, BO3MOXXHOCTH YIOBJICTBOPEHHUS WX
00pa30BaTeNbHBIX 3aMIPOCOB U UX BO3PACTHOI KaTETOPHUH.

B ycnoBusix peamuszamuu tpeboBanuiit ®I'OC Hambosnee akTyaJbHBIMH TIpU H3YYEHUU
MAaTEeMaTHKH CTAHOBSTCS CIEAYIOIIHEe 00pa3oBaTeIbHbIE TEXHOJIOTHU:

1) TUYHOCTHO-/EATEIbHAS TEXHOJIOTHS;

2) urpoBasi TEXHOJIOTHS;

3) pa3BuBarOIIasi TEXHOJIOTHUS;

4) 3mopoBbecOeperaroras TeXHOJIOT S,

5) nHPOKOMMYHHUKAIIMOHHAS] TEXHOJIOTHSI.

3.1.00pa3oBare/ibHbIC TEXHOJIOIMHU NIPU NPOBEJICHUH JIEKINH

Ne Tema Buapl nprumMeHsieMbIX Kon-Bo
00pa3zoBaTeNbHBIX TEXHOJIOTUI yac

1 2 3
1. BBenenne JInyHOCTHO-IEeATENLHAS
TEXHOJIOTHSI,
pa3BUBAIOIIAS TEXHOJIOTHUS
2. Tema 1.1. Pa3zButHe OHATUS O YHCIIE JInyHOCTHO-IEATENRHAS 2
TEXHOJIOTHSI,
pa3BUBAIOIIAS TEXHOJIOTHUS
3. Tewma 1.2. Kopnu, crenenu u jorapudmpl JlngHOCTHO-ACSATEIbHAS 6
TEXHOJIOTHSI,
pa3BUBAIOIIAS TEXHOJIOTHUS
4, Tema 2.1. YpaBHeHUs U CUCTEMBI YpaBHEHU JIMYHOCTHO- eI TeNbLHAS 2
TEXHOJIOTHSI;
pa3BUBAIOIIAS TEXHOJIOTHS
5. Tema 2.2. HepaBeHcTBa JImyHOCTHO-IEITEILHAS 2
TEXHOJIOTHSI;
Pa3BUBAOILAS TEXHOJIOTUS
6. Tema 3.1. OCHOBHEIE TOHATHS JIN4YHOCTHO-esATeNbHAS 2
TEXHOJIOTHSI;
pa3BUBaIONIAsi TEXHOJIOTHUS
7. Tewma 3.2 OcHOBHBIE TPUTOHOMETPUUYECKUE JIMYHOCTHO- eI TENLHAS 2
TOXKJIECTBA TEXHOJIOTHSI;
pa3BUBAIOIIAS] TEXHOJIOTUS

o

N
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Tema 3.3 [IpeoOpazoBanus MPOCTEHIIIHX
TPUTOHOMETPUYECKUX BBIPAKEHUN

JIny"OCTHO-IEATENHLHAS
TEXHOJIOTHS;
pa3BUBAIOIIAS TEXHOJIOTUS

Tema 3.4. TpuroHoMeTpUYECKUE YpaBHEHUS U
HEpPaBEHCTBA

JIny"OCTHO-IEATENHLHAS
TEXHOJIOTHS;
pa3BHBAKONIAs] TEXHOJIOTHSI

10.

Tema 4.1 @ynkuun. CBoicTBa (yHKIIHIMA.
Ob6parnbie QyHKIIH

JIny"OCTHO-IEATENHLHAS
TEXHOJIOTHS,;
pa3BHBAIONIAs] TEXHOJIOTHSI

11.

Tema 4.2. CternieHHEIe, ITOKa3aTeIbHEIC,
JTOrapu(pMHUUECKUE U TPUTOHOMETPUIECKUE
¢byskuun. OOpaTHBIE TPUTOHOMETPUIECKUE

byHKIIIN

JInuy"OoCTHO-IEATENHLHAS
TEXHOJIOTHS,
pa3BHUBAONIAs TEXHOJIOTHSI

12.

Tema 5.1. ITocneqoBaTeILHOCTH.

JImuaOCTHO-AeITeILHAS
TEXHOJIOTH,;
pa3BHBAKONIAs] TEXHOJIOTHSI

13.

Tema 5.2. [IpousBogHas

JImuaOCTHO-AeITeILHAS
TEXHOJIOTHSI,
pa3BUBAIOIIAS TEXHOJIOTHUS

14.

Tewma 5.3. [lepBooOpa3Has u UHTETpa

JImaaOCTHO-AeITenEHAS
TEXHOJIOTHSI,
pa3BUBAIOIIAS TEXHOJIOTHUS

15.

Tema 6.1 DneMeHThl KOMOMHATOPUKH

JImaaOCTHO-AeITenEHAS
TEXHOJIOTHSI,
pa3BUBAIOIIAS TEXHOJIOTHUS

16.

Tema 6.2. D1eMEeHTHI TEOPUH BEPOSITHOCTEN

JInyHOCTHO-IEeATENLHAS
TEXHOJIOTH;
Pa3BUBAIOIIAS] TEXHOJIOTUS

17.

Tema 6.3. Di1eMeHTHI MAaTEMATUUECKOM
CTaTUCTUKU

JInyHOCTHO-IEeATENLHAS
TEXHOJIOTH;
pa3BUBAOIIAS] TEXHOJIOTUS

18.

Tema 7.1 KoopauHaTbl U BEKTOPbI

HNnboxoMMyHUKAIIMOHHAS
TEXHOJIOTUS;
3I0pOBBecOeperaromas
TEXHOJIOTUsI

19.

Tema 7.2. [IpssMbl€ U IIIOCKOCTH B IPOCTPAHCTBE

NupokoMMyHHUKAITMOHHAS
TEXHOJIOTHSI;
310poBbecOeperaronas
TEXHOJIOT U

20.

Tema 7.3. MHOrorpaHHUKU

HNuboxoMMyHUKAIIMOHHAS
TEXHOJIOTH;
310poBbecOeperaronas
TEXHOJIOTHS

21.

Tema 7.4. Tena u NOBEPXHOCTH BpaLCHUS

WNHpOKOMMYHUKAITMOHHAS
TEXHOJIOTHUS;
3/10pOBbecOeperaronias
TEXHOJIOTHUSI
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22. Tema 7.5. U3Mepenus B reomeTpun WNnpoxoMMyHHUKaIMOHHAS 2
TEXHOJIOTUS;
3/I0pOBbecOeperaronas
TEXHOJIOTHSI
3.2. O6pa3oBare/ibHbIE TEXHOJOTHH NPHU MPOBEIEHNH MPAKTHYECKUX 3aHATHI
Ne Tema 3ansaTus Buas! npuMeHsaeMbIx Kom.
00pa3oBaTeNbHBIX TEXHOJOTUN | Yac
1. Baenenue JInyHOCTHO-AEATENBbHAS
TEXHOJIOTUS;
pa3BUBarOIIas TEXHOJIOTHUS
2. Tema 1.1. Pa3sButne OHIATHS O YHCIIE JIngHOCTHO-EeATEeNbLHAS 2
TEXHOJIOTUS;
pa3BUBarOIIas TEXHOJIOTHUS
3. Tema 1.2. KopHu, crenenu u gorapugpmsl JInunOCTHO-AEATENBHAS 12
TEXHOJIOTHUS;
Pa3BUBAOIIAS] TEXHOJIOTUS
4. Tema 2.1. YpaBHeHUs U CUCTEMBI YPAaBHEHUU JInuHOCTHO-AEATENBHAS 6
TEXHOJIOTUS;
Pa3BUBAOIIAS] TEXHOJIOTUS
5. Tema 2.2. HepaBeHncTBa JInyHOCTHO-IEeATENLHAS 6
TEXHOJIOT U,
Pa3BUBAOIAS TEXHOJIOT U
6. Tema 3.1. OcHOBHEIE TIOHATHS JInyHOCTHO-IEeATENLHAS 2
TEXHOJIOT U,
Pa3BUBAOIAS TEXHOJIOTUS
7. Tema 3.2 OCHOBHBIE TPUTOHOMETPUUECKUE JInuHocTHO-AEATENbHAS 4
TOXECTBa TEXHOJIOT U,
Pa3BUBAOILAS TEXHOJIOTUS
8. Tema 3.3 [IpeoOpa3zoBanus MPOCTEHIIIMX JInuHocTHO-AEATENbHAS 2
TPUTOHOMETPUYECKUX BBIPAKEHUN TEXHOJIOT U,
Pa3BUBAIOILAS TEXHOJIOTUS
0. Tewma 3.4. TpUroHOMeTpUYECKUE YPABHEHUSA U JInunocTHO-AEATENbHAS 2
HEpaBEHCTBA TEXHOJIOT U,
Pa3BUBAIOILAS TEXHOJIOTUS
10. Tema 4.1 @yukiun. CoiicTBa QyHKIUH. JIN9YHOCTHO-esATeNbHA 6
OO6patHbie QyHKIUN TEXHOJIOT U,
Pa3BUBAIOILAS TEXHOJIOTUS
11. Tewma 4.2. CreneHHble, TOKa3aTeNbHbIE, JInyHOCTHO-ACATENbHAS 4

norapu(pMUUEcKue U TPUTOHOMETPUYECKHE
¢ynkuuu. OOpaTHbIe TPUTOHOMETPUYECKUE
byHKIIIN

TCXHOJIOTHA,
pa3BuBaroniasa TCXHOJIOT'UA
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12.

Tema 5.1. IlociieoBaTEIBHOCTH.

JIny"oCTHO-IEATENHLHAS
TEXHOJIOTHS;
Pa3BUBAIOLLAS TEXHOJIOTUS

13.

Tema 5.2. [IpousBogHas

JIny"OCTHO-IEATENHLHAS
TEXHOJIOTH;
pa3BHUBAONIAs TEXHOJIOTHSI

14.

Tema 5.3. [lepBooOpa3Has u UHTETpa

JIny"OoCTHO-IEATENHLHAS
TEXHOJIOTHS,
pa3BHUBAKONIAs TEXHOJIOTHSI

15.

Tema 6.1 DeMeHTH KOMOMHATOPHKH

JIny"OCTHO-IEATENLHAS
TEXHOJIOTH,
pa3BHUBAONIAsE TEXHOJIOTHSI

16.

Tema 6.2. DnemMeHTbI TEOPUH BEPOSITHOCTEMN

JImuaOCTHO-AeITeILHAS
TEXHOJIOTHS,;
pa3BHUBAONIAs TEXHOJIOTHS

17.

Tema 6.3. DireMeHTHI MATEMATHYECKOIH
CTATUCTUKH

JImuaOCTHO-AeITeILHAS
TEXHOJIOTHSI,
pa3BUBAIOIIAS TEXHOJIOTUS

18.

Tema 7.1 KoopanHAaThI M BEKTOPBI

JImaaOCTHO-AeITenEHAS
TEXHOJIOTHSI,
pa3BUBAIOIIAS TEXHOJIOTUS

19.

Tema 7.2. [IpssMbl€ U IIIOCKOCTH B TPOCTPAHCTBE

JInyHOCTHO-IEeATENRLHAS
TEXHOJIOTH;
Pa3BUBAIOIIAs TEXHOJIOTUS

20.

Tema 7.3. MHOrorpaHHHKH

JInyHOCTHO-IEeATENRLHAS
TEXHOJIOTH;
Pa3BUBAIOIIAs TEXHOJIOTUS

21.

Tema 7.4. Tena u nOBEepXHOCTH BpalllCHUS

HI/I‘IHOCTHO'I[CHTeJ'II)HaH
TCXHOJIOTHA,
pa3BuBaronias TCXHOJIOI'usd

22.

Tema 7.5. U3mepenust B reOMETPUHN

HI/I‘IHOCTHO'I[CHTeJ'II)HaH
TCXHOJIOTHA,
pa3BuBaronias TCXHOJIOI'usd
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4. YCJIOBUS PEAJIM3ALIMU TPOT'PAMMBI TINCHUTIJIMHBI

4.1. MaTepHaJILHO-TeXHI/I'{eCKaﬂ 6333, H606XOHHM3H AJIsl OCYHIECTBJICHUA 06pa30BaTe.]'[bHOI‘0
npouecca nmo IMCIuIlinue

Peanmam/m y‘IG6HOﬁ JUCHUIINIMHBL  OCYHICCTBIIACTCA B KaOuHETE MaTE€MaTuKu, YL

Humutpona, 200, ayza. 501.

O6opynoBanue yaeOHOro KabuHeTa:
cHelnralIn3upoBaHHast MeOeNb U CUCTEMBI XpaHEHHs (JJOCKa KJIacCHasi, CTOJI U CTYJ YUUTEI,
CTOJIBI ¥ CTYJIbsI YUICHHUECKHUE, KA(BI Il XpaHEHHs YIeOHBIX TOCOOUH, CHCTEMBI
XpaHeHHs TaOJHII U TUIAKaTOB);
TEXHUUYECKUE CPeJCTBA 00yUueHUs (paboyee MECTO yUUTENS: KOMIIBIOTED YUUTENS,
BHJICOMTPOEKTOP, IKpaH, Jmien3znonHoe [10);
JI€MOHCTpPALIMOHHBIE Y4eOHO-HATJIsJHbIE TOCOOUSI (KOMIUIEKTBI CTEH/10B, KOMITJIEKTHI
TaOJIUL, TOPTPETHI BHLAAIOIIKUXCS MATEMAaTUKOB, KOMIIEKT HHCTPYMEHTOB KJIACCHBIX C
MarHATHBIMH JIEPKATEISIMH);
AJIEKTPOHHBIE CPEJACTBA O0yUEHUS (KOMIUIEKT BUAEO(DUIBMOB).

4.2 IlepedyeHb HEOOXOAUMOI0 IPOrPAMMHOIO 00ecIeYeHUs!

N

Onepanunonnas cucreMa Microsoft Windows 10 (zor. Ne23—-AD®d/223-03/2019);

[Maker nporpamm Microsoft Office Professional Plus (mor. Ne23—AD®/223-03/2019);

7-zip GNULesser General Public License (cBoOOmHOE mporpaMMHOE OOecredeHHue, He
OTpaHUYEHO, OECCPOUHO);

HNutepuer Opayzep Google Chrome (OecruiaTHoe mporpaMMHOEe oOOecreueHue, He
OTpaHUYEHO, OECCPOUHO);

K-Lite Codec Pack — yauBepcanbHbIii HAOOp KOAEKOB (KOAUPOBITHKOB-ICKOHPOBIINKOB)
W YTHIUT I IPOCMOTpa U 00paboTku ayano- v BuaeodanaoB (OecriaTHOE MporpaMMHOE
obecrieueHne, He OTPaHUICHO, OECCPOUHO);

WinDjView — mporpamma s npocmorpa daiiaoB B ¢opmare DIV u DjVu (cBobomHOe
porpaMMHOE oOecrieueHre, He OrpaHIueHO, OECCPOUHO);

Foxit Reader — mpukiagHoe MporpaMMHOE oOecrieueHre I MPOCMOTPA IJIEKTPOHHBIX
IoKyMeHTOB B cranaapte PDF (OecruiaTHOe mporpaMMHOE oOecriedeHue, He OTrpaHUu4eHO,
0eccpovHO)
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5. MEPEYEHb OCHOBHOM Y JONOJHUTEJIbHON YYEFHOU JIUTEPATYPHI,
HEOBXOJIUMOM JIJIsI OCBOEHUA JUCITATLIAHBI

5.1. OcHoBHas IUTEpaTypa:

l.boromonoB, H. B. Marematuka : y4yeOHUK [JJiI  CPEIHETO
npodeccuonansHoro obpazosanusi / H. B. boromonos, II. M. Camoiinenko. — 5-e
u3n., nepepab. u gomn. — Mocksa : M3parensctBo FOpaiit, 2020. — 401 c. —
‘(IMpodeccuonanproe oOpasoBanue). — ISBN 978-5-534-07878-7. — Pexum

nocryma : https://urait.ru/book/matematika-449006

2. bammakoB, Mapk HBanoBuu. MaremaTuka: anrebpa U Hayaia
MaTeMaTHYeCKOTO aHanm3a, reoMeTpust [TekcT] : ydeOHWK I MCIOJB30BaHHUS B
ydeOHOM Tiporiecce oOpa3zoBareabHbIX yupexacHuii CI1O Ha 6a3e 0CHOBHOTO OOIIETO
o0Opa3oBaHUs ¢ MOJIYYCHUEM CpeiHero ooiiero oopasosanus / M. 1. bammaxkos. - 4-¢
u3n., crep. - MockBa : Axamemus, 2017. - 253 c. : wi. - (IlpodeccuonanpHoe
obOpazoBanue. O0eo6pazoBaTenbHble qucuIuinHbl). - ISBN 978-5-44

3. bammakoB, Mapk WBanoBuu. Maremaruka: anreOpa u Hadana
MaTEMaTUYECKOro aHajau3a, reomeTpus [TekcT] : 3amadnHuk : ydeOHOe TmocoOue s
MCIIOJIb30BaHUS B y4eOHOM Tpoliecce oOpa3oBaTelibHbIX yupexkaenuid CITO Ha 6aze
OCHOBHOTO 00IIIeTO 00pa30BaHUsI C MOJTYUYSHHEM CpeHero odmiero oopazoBanus / M.
N. bammakos. - 4-e wu3a., crep. - MockBa : Axamemus, 2017. - 414 c. -
(ITpodeccuonanbHoe obpazoBanue. ObIIe0Opa3oBaTenbHble AUCHUIUIMHBI). - ISBN
978-5-4468-5127-0 68-5988-7

5. 2 lonmosiHUTEJIbHAS JIATEPATYpA:
1. baBpun, M. M. MaremaTtnka : yd4eOHHK M TPAKTHKyM IS CPEIHETO

npodeccruonanbHoro oopazosanus / . U. bapun. — 2-e¢ usn., nepepad. u gom. —
MockBa: WMzparensctBo IOpaiit, 2020. — 616 c¢. — (IIpodeccuonanpHoe
obpazoanue). — ISBN  978-5-534-13068-3. — Pexum  pgocrtyma

https://urait.ru/book/matematika-449045

2. boromonos, H. B. Ilpaktudeckue 3aHsTHs 110 Marematuke B 2 4. Yacth 1 :
yaeOHOe mocoOue mJia cpeaHero mnpodeccuoHanbHoro obpaszoBanus / H. B.
boromoinoB. — 11-e u3a., nmepepad. u mon. — Mocksa: UznarenbctBo FOpaiit, 2020.
— 326 c. — (IIpodeccuonanbHoe obpazoBanue). — ISBN 978-5-534-08799-4. —
Pexum mocryma :https://urait.ru/book/prakticheskie-zanyatiya-po-matematike-v-2-ch-
chast-1-449005

3. . boromomnos, H. B. IIpaktuueckue 3ansTus 1mo MareMaruke B 2 4. Yactp 2 :
ydgeOHOe mocobme s cpelHero  mpodecCHOHANbHOTO — oOpazoBaHust  /
H. B. boromonos. — 11-e u3n., nepepad. u qon. — Mocksa: M3aatensctBo FOpaiiT,
2020. — 251 c. — (Ilpodeccuonanproe obpazopanne). — ISBN 978-5-534-08803-8.
— Pexum moctyna : https://urait.ru/book/prakticheskie-zanyatiya-po-matematike-v-
2-ch-chast-2-449004
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5.3. Ilepuoanueckue u3IaHus:

1. )Kypnan Maremaruka B IIKOJIE

2.OnexrponHas oubnuoreka "N3narensckoro noma "['peOeHHUKOB"
(www.grebennikon.ru);

3 .ba3bl nannbix komnanuu «Mct Boroy (http://dlib.eastview.com).

5.4. Ilepeyenn pecypcoB HHGOPMAIMOHHO-TEJIEKOMMYHUKANIMOHHOMN CeTH
«/HTEepHET», HEOOXOAMMBIX /IVIS1 OCBOCHUS AU CIUTIUHBI

1.

2.
3.

8.

9.

MuHucTepcTBO HaykM U Bblcuiero obOpaszoBanus  Poccuiickoit
®deneparuu_(https://minobrnauki.gov.ru/);

denepanbHblii mopran "Poccuiickoe obpasosanue” (http://www.edu.ru/);
Nudopmarmonnas cuctema "EqnHoe OKHO TOCTyIma K 00pa3oBaTeIbHBIM
pecypcam" (http://window.edu.ru/);

Enunas  komnmekius — mudpoBbIX  00pa3oBaTebHBIX  PECypCcoOB
(http://school-collection.edu.ru/);

denepanbHblii  MEHTp HH(POPMAIMOHHO-00PAa30BATCIIBHBIX PECYPCOB
(http://fcior.edu.ru/);

Oo0pa3zoBatenbHblil moptan "Yueba" (http://www.ucheba.com/);

ITpoekT ['ocymapcTBEHHOTO0 WHCTUTYTa PYCCKOTO si3bika wMeHH A.C.
ITymkuna "O0pazoBanue Ha pycckom" (https://pushkininstitute.ru/);
Hayunas snexkrponnas o6udaunoreka (HIB) (http://www.elibrary.ru);
HarmonanbHas snextponnas 6udanoreka (http://u36.pd/);

10.KubepJlennnka (http://cyberleninka.ru/).
11.CrpaBouyHO-UH(POPMAITMOHHBIN nopTal "Pyccknit S3bIK"

(http://gramota.ru/);

12.Cayx0a TeMaTHYECKHX TOJIKOBBIX croBapeit (http://www.glossary.ru/);
13.CnoBapu u suiukioneauu (http://dic.academic.ru/);
14. Koncynprant Ilmoc - copaBouyHas MpaBoBas cUCTEMa (JOCTYN IO

JIOKQJIbHOM CETH)
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6. METOJIUYECKUE YKA3ZAHMS JUISI OBYYAIOLUXCSI IO OCBOEHUIO
JUCHUIINHDBI

JlucumminHa npeaycMaTpuBaeT JEKIMOHHbBIE U TPAKTUUECKUE 3aHSTHS.

YcnemHoe wu3ydeHHe Kypca TpeOyeT TMOCEIIeHUs JIeKIH, aKTHBHOW paboThl Ha
MIPaKTUYECKUX 3aHATHUSAX, BHIIOJHEHHE BCEX YUEOHBIX 3aJlaHus IpernoaaBaTesis, O3HAKOMIICHUE C
OCHOBHOMW M JTOTIOJIHUTEIBHOU JINTEPATYpPOH.

Bo Bpems JieKIIMHU CTYIEHT JI0JIKEH BECTH KOHCIIEKT.

Pabora ¢ KOHCIIEKTOM JIEKIUH MPEAIoaraeT MpocCMOTpP KOHCIIEKTa B TOT € JIEHb I10CIe
3aHsaTuid. Ilpm >TOM HEOOXOAMMO NOMETUTh MaTepHuajbl KOHCIEKTa, KOTOPbIE BbI3BIBAIOT
3aTpyaHeHus ans noHumanus. [lpu stom oOyudaromuiics JOKEH CTapaThCs HAWTH OTBETHI Ha
3aTpyIHUTENIbHBIE BOIIPOCHI, UCIIOJIB3Ysl PEKOMEHAYyEMYI0 uTeparypy. Ecinu emy camocrosTenbHO
HE y/JaJoch pazoOpaThCs B MarepHualie, He0OOXOAUMO c(OPMYIUPOBATH BOMPOCHI U OOpaTUTHCS 3a
MTOMOIIBIO K MTPENoaBaTelto Ha KOHCYIbTAllMK WK ONMyKalIIen JeKIuH.

OO6yuatoiieMmycsi HE0OOXOIUMO PETYJISIPHO OTBOJIUTH BPEMS JIJIsi TIOBTOPEHUSI MPONICHHOTO
Martepuaia, poBepsis CBOM 3HAHUS, YMEHUS U HaBBIKU 10 KOHTPOJIbHBIM BOIIPOCAM.

IIpakTnyeckne 3aHATHSA COCTABIISIIOT BAXKHYIO 4acTh MPO(EeCcCHOHATBHOM MOATOTOBKH
CTyaeHTOB. OCHOBHas 1eJib IMPOBEACHUS MPAKTUUYECKUX 3aHATUH — (OPMUPOBAHUE y CTYAECHTOB
aHAJIUTUYECKOT0, TBOPYECKOTO MBIIIUIEHUS TyTeM IPUOOpETEHHS MPAKTUYECKUX HABBIKOB.

Metoauueckue yka3aHHMsl K MPAaKTUYECKUM 3aHATHUAM IO JUCHUIUIMHE Hapsiay c padboueit
nporpaMMoil ¥ rpa@ukoM y4eOHOro mpollecca OTHOCSTCS K METOJUYECKUM JIOKYMEHTaM,
OTIpEeIETISIOUIMM YPOBEHb OpraHU3alliu U KauecTBa 00pa3oBaTeNbHOTO Mpoliecca.

[Ipy moAroroBke K NPAKTHYECKMM 3aHATHUSIM HEOOXOAMMO MPOCMOTPETh KOHCHEKTHI
JeKUMA W METOAMYECKHE YKa3aHUs, PEKOMEHJOBaHHYIO JIUTEepaTypy IO JaHHOH TeMe;
MOATOTOBUTHCS K OTBETY Ha KOHTPOJIbHbIE BOMPOCHI.

B xone BBINOMHEHHUS MHIUBUIYAIbHOIO 3a/laHHs IPAKTUYECKOTO 3aHATUS CTYJICHT TOTOBUT
oT4eT o pabore. B oTdeT 3aHOCATCS pe3yabTaThl BHIIOJHEHUS KAXKA0TO MyHKTa 3aaHus (rpaduky,
TaOJMIIBI, PACYETHI, OTBETHI HA BONPOCHI MyHKTOB 33JaHMs, pEIlIEHUe IPUMEPOB U 33/ad U T.I1.). 3a
10 MUH 110 OKOHYaHMS 3aHATUS NpPENoJaBaTelb IPOBEPsSET OObEM BBINOJIHEHHONH HA 3aHATUU
paboTHI M OTMEUAET Pe3yiabTaT B paboueM KypHaIe.

OcraBiecs HEBBITOJHEHHBIMM IYHKTHI 33JJaHUs NPAKTUYECKOTO 3aHATUS CTYAEHT 00s3aH
J0J€eNaTh CaMOCTOSATEIIBHO.

Ilocne mpoBepku oTyeTa IpenojaBaTellb MOXKET MPOBOJUTH YCTHBIM WM MHCbMEHHBIN
OIIPOC CTYAEHTOB JUIsl KOHTPOJI YCBOEHHSI UMU OCHOBHBIX TEOPETHUUYECKUX U MPAKTUUYECKUX 3HAHUHN
[0 TeMe 3aHATUA (CTYIEHTHI JOJDKHBI 3HATh CMBICH MOJTYYEHHBIX UMH PE3yJIbTaTOB M OTBETHI Ha
KOHTpOJIbHBIE BOIpOCHl). [10 pe3ynbraraM NMpoBEpKH OTYETa M OIpPOCa BHICTABISAETCSA OLIEHKA 3a
IIPAKTUYECKOE 3aHATHE.

CamocrosarenbHas pabdora cryaeHTos (CPC) no aucuuiuinHe UrpaeT BaKHYIO pojb B XOJ€
BCero yyeOHOro mpoiecca.
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7. OHEHOYHBIE CPEACTBA IS KOHTPOJIA YCIIEBAEMOCTH

7.1. IlacnopT (poHIAa OLIEHOYHBIX CPEACTB
OneHouHble cpelIcTBa TNPEAHA3HAYCHBI JJIsi KOHTPOJIS M OLEHKKM 00pa30BaTEbHBIX
JTOCTIKEHUH 00y4JaroINXcs, OCBOUBIINX MPOrpaMMy yueOHOM JUCIUIUINHBI «MaTeMaTrukay.
@DOH/]1 OLIEHOYHBIX CPEJICTB BKIIIOYAET KOHTPOJIbHbIE MAaTEPUAJIbl [l IPOBEICHUS TEeKYLIero
KOHTpPOJss B (QopMe yCTHOro oOmpoca, MPOBEPOYHBIX pPAa0OOT, CaMOCTOSATENBHBIX paldoT,
KOHTPOJILHBIX Pa0OT U MPOMEXKYTOUHOI aTTecTallMu B (hoOpMeE KOHTPOJILHOU PabOTHI U SK3aMeHa.
Iesan u 3a0a4M (POHI0B OLIEHOYHBIX CPEICTB

@DOH/IpI OLIECHOYHBIX CPEACTB CO3JA0TCS JJIsl aTTECTAlluU 00yUaIOLIUXCs C LENbI0 OLEHKU UX
MIEPCOHANBHBIX  JOCTMKEHMM mo3ranHeiM  TpeboBanusiM  coorBercTBytouieit [IIICC3 wu
MIPEJICTaBIsIeT COOO0M COBOKYHNHOCTb KOHTPOJHMPYIOIIMX MaTepUalioB, IO3BOJSIOLIMX OIIEHUTH
yYMEHUS, 3HAHUS, IPAKTUYECKHI OIBIT.

@OH/IBl OLICHOYHBIX CPEJCTB IO3BOJISIIOT YCTAHOBUTH COOTBETCTBHE YPOBHS MOATOTOBKH
CTYJIEHTa Ha Ka)KJIOM dTare o0y4eHus TpeOoBaHUSAM paboyeii mporpaMMbl y4eOHON JUCIMILINHBL.
3amauaMu POHIOB OIIEHOUHBIX CPEJICTB SIBIISTFOTCSI:

— KOHTPOJIb ¥ yNpPaBJICHUE MPOIIECCOM MPHUOOPETEHNUS CTyIEeHTaMU HEOOXOAUMBIX 3HaHUU U
YMEHUH, ONpeNesIeHHbIX (elepalbHbIMU TOCYAAPCTBEHHBIMU 00Opa30BaTEeNbHBIMU CTaHAApTaAMU
CIIO 1o coOTBETCTBYIOIIEH CIENUAIBHOCTH;

— KOHTPOJIb M yIpaBiieHHe JIocTrkeHneMm 1eneil peanuzanuu [ITIICC3, onpeneneHHbIX B
BHJIe Habopa 00X U TPO(EeCCHOHATBHBIX KOMIETEHIIUN BBIITYCKHUKOB;

— obecnieueHue COOTBETCTBUS pe3yJIbTaToOB oOy4eHus 3aJa4yaM Oymyuieit
npoeccuoHanbHOM e TEIbHOCTH BBIITYCKHUKA.

7.2. Kpurepum OuleHKH 3HAHUM

Or1eHKa MICHMEHHBIX KOHTPOJIBHBIX pa0OT 00ydYaromuXcs 1Mo MaTeMaTHKE:

OTBET OLICHUBAETCSI OMMemKou «J», €Clu:

— paboTa BBITIOJHEHA MTOJIHOCTHIO;

— B JIOTHYECKUX PACCYKACHHUIX U 0OOCHOBAHUM PEIICHUS HET MPOOEIIOB U OMHO0K;

— B PCIICHUH HET MaTeMAaTHYECKUX OMIMOOK (BO3MOKHA OJIHA HETOYHOCTh, OTMCKA,
KOTOpasi HE SABJISETCS CIACACTBUEM HE3HAHMS WM HEMMOHUMaHHUS y4eOHOTO MaTepuana).

Ommemxa «4» CTaBUTCS B CICIYIONINX CIIydasx:

— paboTa BBINOJIHEHA MOJHOCTHIO, HO 0OOCHOBAHUS IIAroB PEIICHUS HEJIOCTATOYHBI (€CIn
yYMEHHE 000CHOBBIBATh PACCYKICHHS HE SIBJISUIOCH CIIEUATILHBIM 00BEKTOM MTPOBEPKH );

— JIONyIICHBI OJHA OIIMOKa WJIM €CTh JIBa — TPU HEIO0YETa B BBIKIAIKAX, PUCYHKaX,
yepTekax wiM rpadukax (€Ciau 3TH BUIBI pabOT HE SIBISUTMCH CIICITUATBHBIM 0OBEKTOM MPOBEPKH).

Ommemxka «3» CTaBUTCS, €CIIN:

— JomymieHo Oosiee OJHOW OIIMOKM WM Oojiee JBYX — TPEX HEIOUETOB B BBIKIAJKAX,
yepTexax win rpadukax, Ho oOydaromuiics 061anaeT 00s3aTeIbHBIMU YMEHHUSIMU 110 TIPOBEPSIEMOI
TeMe.

Ommemxka «2» CTaBUTCS, €CIIN:

— JIOMYIICHBl CYHIECTBEHHbIE OIIMOKHU, MOKa3aBIIMe, YTO OOydarouiuiics He o0iaxaer
00s13aTeTbHBIMU YMEHHUSMH T10 IaHHOM TeMe B TIOJTHOU Mepe.

OreHKa YCTHBIX OTBETOB 00OYYAIOIIUXCSI IO MATEeMATHKE:

OTBeT OLIEHUBACTCS OMMEmKOU «5», €CIU CTYJEHT:

— TIOJIHO PacKphLI COJIEpIKaHUE MaTepralia B 00beMe, MPeayCMOTPEHHOM MPOTPaMMOii;

— U3JOXKWJ MaTepuall TPaMOTHBIM SI3bIKOM, TOYHO HCIIOJIb3ysl MaTEMaTUYECKYIO
TEPMUHOJIOTHIO U CUMBOJIMKY, B ONPEIETICHHOM JIOTMUECKOW MOCIEeI0BATEIbHOCTH;

— TPaBWIBHO BBHITIOJHWI PUCYHKH, UEPTEKH, TPAPHUKH, COMMyTCTBYIOIIUE OTBETY;
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— TOKa3aJl yMEHUE WIUTIOCTPUPOBATh TEOPHIO KOHKPETHBIMH MIPUMEPaMU, IPUMEHATh €€ B
HOBOH CHTYallUU MPH BBHITIOIHEHUH MPAKTHYECKOTO 3aaHUs;

— TPOAEMOHCTPUPOBAJ  3HAHME  TEOPHUHM  paHEEe  HW3YYEHHBIX  COIMYTCTBYIOLIMX
TeM, C(OPMHPOBAHHOCTh M YCTOMYMBOCTB MCIIOJIB3YEMBIX ITPU OTBETE YMEHHI U HABBIKOB;

— OTBeYaJl CAMOCTOSTENILHO, 0€3 HAaBOJSAIINX BOIMPOCOB IPENOoIaBaTeIs;

— BO3MOJKHBI OJIHA — JIB€ HETOYHOCTH IPH OCBEIICHHH BTOPOCTEIIEHHBIX BOIPOCOB HIIH B
BBIKJIaJIKaX, KOTOPBIE YUEHHK JIETKO UCTIPABHJI TTIOCIIC 3aMEYaHUs YIUTEIIS.

OTBeT OLIEHUBACTCS OMMEMKOU «4», €ClIi yIOBIETBOPSIET B OCHOBHOM TPEeOOBaHUSM Ha
OLIEHKY «5», HO IIPH 9TOM UMEET OJWH U3 HEJOCTATKOB:

— B M3JIOKEHUM JIONYIIEHbl HeOoJsblliMe MpoOenibl, HE MCKa3MBIIEE MaTEeMaTUYECKOE
coZiep )KaHue OTBETA;

— JONyILIeHBl OJUH — JBa HEJOYeTa IPH OCBEIIEHHUH OCHOBHOT'O COJEP)KaHHs OTBETa,
WCTIpaBJICHHBIC TIOCTIE 3aMEYaHMUsI TPENoJaBaTels;

— JONyIIeHBl OMMOKa WM Oojiee JBYX HEJIOYETOB NIPU OCBEIICHWH BTOPOCTENEHHBIX
BOTIPOCOB HJIU B BBIKJIAJIKAX, JIETKO MCIPABJICHHBIE TIOCIIE 3aMEYaHusl PETIOAaBaATEIS.

Ommemxa «3» CTaBUTCS B CIEAYIOUINX CIyYasix:

— HETOJHO PAacKphITO COJIEpKaHWE MaTepHaia (ColepKaHue U3JI0KEHO (parMeHTapHO, HE
BCerJia TOCIIE0BaTeNIbHO), HO TIOKa3aHO oOllee MOHMMaHHE BOMPOCAa W TPOJEMOHCTPUPOBAHBI
YMEHHS, JOCTaTOYHBIC JUI YCBOCHHS MPOrpaMMHOTO MaTepuaina (ompezeneHsl «TpeOoBaHUsIME K
MaTeMaTHYEeCKOH IMOATOTOBKE 00YUYAIOMIMXCS» B HACTOAIICH MTPOrpaMMe 1o MaTeMaTHKe);

— WMENUCh 3aTPYIJHEHHUS WM [OIMyIIEHHl OMIMOKH B ONPEACICHUH MaTeMaTHYecKON
TEPMUHOJIOTHH, YEPTEXKax, BHIKJIAKaX, HCIPABICHHbBIE TOCIEe HECKOJBKHX HABOJSIIMX BOIMPOCOB
TIPEeToIaBaTeds;

— CTYICHT HE CIPAaBHJICS C TMPUMEHEHHWEM TEOPUH B HOBOW CHTYaIlMW TPW BBITOJHEHUH
MPAKTUYECKOTO 3aJ[aHus, HO BBITOJHWI 33aJaHus 0053aTEILHOTO YPOBHS CIOXHOCTH IO TAHHOH
TeMe;

— IpHU JOCTATOYHOM 3HAaHMM TEOPETUYECKOIO MaTepuajia BbISIBIEHA HEJOCTaTOYHAs
Cc(OPMHUPOBAHHOCTb OCHOBHBIX YMEHHI U HABBIKOB.

Ommemka «2» CTaBUTCS B CIEAYIOLUIUX CIIydasx:

— HE PacKpbITO OCHOBHOE COJIEpKaHUe yueOHOro MaTepuaa;

— OOHapy’>KeHO HE3HAHHWE YYCHHUKOM OOoJblel WM Hanbojee BaKHOW 4YacTH y4eOHOTO
MaTepuana;

— JONYLIEHbl OMMUOKK B OINpPEJeICHUN MOHATUM, NpPU MCIOIB30BAaHMUM MaTeMaTHYEeCKON
TEPMUHOJIOTHH, B PUCYHKaX, 4epTekax WM rpadukax, B BBIKJIAJKaX, KOTOPbIE HE HCIIPABIICHBI
I10CJIe HECKOJIbKUX HAaBOJAIIMX BOIPOCOB IpEnoJaBaTeris.

O6mras kinaccuuKamus omuodoK:

[Ipu olleHKE 3HAHWM, YMEHUI M HaBBIKOB OOYYAIOIIMXCS CJACAYCeT YYUTHIBATH BCE OIIMOKU
(rpyOsbie u HerpyOble) U HETOUETHI.

1. I'pyObIMU CUHTAIOTCS OIIMOKHU:

— HE3HAHHE ONpECIICHUS OCHOBHBIX IOHSATHH, 3aKOHOB, MPaBHJ, OCHOBHBIX IOJIOXKCHHI
TEOpUH, He3HaHWe (OpMyJ, OOMIEHPUHATHIX CHMBOJOB O0O3HAUCHWH BEJIMYWH, CIMHUI[ HX
HU3MEpPEHUS;

— HE3HaHHe HAUMEHOBAHMU CAMHMII U3MEPCHHUS;

— HEyMEHHE BBIJICIUTH B OTBETE TJIABHOE;

— HEyMeHHE NMPUMEHSTH 3HAHUS, aNTOPUTMBI JIJIsl pEIICHUs 3a/1a4;

— HEyMEHHE JIeNIaTh BBIBOJBI U 0000IIECHNUS;

— HEyMEHHE YUTaTh U CTPOUTH IPaUKH;

— HEyMEHHeE I0JIb30BaThCs MEPBOUCTOUHUKAMH, YUCOHUKOM U CIIPABOYHUKAMU;

— TOTeps KOPHS WK COXpaHEHHE TTOCTOPOHHETO KOPHS;

— otOpacsiBaHue 0e3 00BSICHEHUI OHOTO U3 HUX;

— paBHO3HAYHBIE UM OIIHUOKY;
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[\9)

BBIUMCIIUTENIbHBIC OITHMOKHU, €CIIM OHH HE SIBJISTFOTCS] OMTUCKOM;
— JIOTHYECKHE OIINOKH.
. K Herpy0OsIm ommbkam ciieyeT OTHECTH:

— HETOYHOCTHh (POPMYIHPOBOK, ONPEICIICHUM, MOHATHI, TEOPUH, BHI3BAHHAS HETIOIHOTOM
0XBaTa OCHOBHBIX IMPHU3HAKOB OIPEACISIEMOr0 IMOHATHUS WIM 3aMEHOWM OJHOTO - ABYX M3 3THX

MPU3HAKOB BTOPOCTEIICHHBIMH,
— HETOYHOCTH rpaduka;

- HepaHHOHaJIBHBIﬁ MCTOA PpCHICHUA 3adadyud WM HEAOCTAaTOYHO HpOIIYMaHHBIf/'I I1J1aH
OTBE€Ta (HapymeHI/Ie JIOTUKHU, MOJMEHA OTACIbHBIX OCHOBHBIX BOIIPOCOB BTOpOCTCHCHHI)IMI/I);

— HepalMOoHaJIbHbIE METOBI PA0OTHI CO CIPABOYHOM U JIPYroil IMTEpaTypoii;

— HEyMEHHE pelaTh 33aJa4H, BHITIOJIHATH 3aJaHus B 00IIEM BHJIE.
3. Henmoueramu siBISIOTCS:
— HepalMoHaJIbHbIE IPUEMBbI BHIYUCIEHUHN U TPE0Opa30BaHMUI;

— HeOpeXHOe BHINIOJHEHHUE 3aliCel, YepTexel, cxeM, TpaduKoB.

7.3. OueHo4HbIe CPeACTBA /1Jisl MPOBeIeHUs TeKYIel aTTecTaluu

Texymuii KOHTPOJIb MOXKET IPOBOAUTHCS B (hopMme:
— (poHTaNbHBIN OIpoC
— HHJIWBHUAYaJbHBIN YCTHBIN OIPOC

— TIMCHbMEHHBIN KOHTPOJIb

— TECTHPOBAHHE [0 TCOPETUUCCKOMY MaTepHAITy
— TIpakThueckas (J1abopaTopHas) paboTa
— 3ammura pedepara
—  3aIIUTa BBITIOJHEHHOTO 3aJIaHus,

— pa3paboTka mpoOsieMbl Kypca (IOKIam).

OlieHMBaHUE TPU TEKYILEH aTTECTAllUN

®dopma Brazenus JInunbie [Tpumepsr
arTecTau | 3HAHHS Ymenus (HaBBIKH) KadyecTBa OLICHOYHBIX
u CTYyJICHTA CpEJICTB
VYceTHRIN KonTponb OneHka OrneHka Ornenka Bomnpocst
OTIpOC TIO 3HAHMH 110 yYMEHUS HaBBIKOB CIIOCOOHOCTH MIPUIIAraroTC
TeMaM OTIPEJICTICHHBIM | Pa3INvaTh paboThI C OTIEPATUBHO U Ly
npobiaeMam KOHKPETHBIC JUTEPATYPHBI | KA4€CTBEHHO
TTOHSTHS MH OTBEYaTh Ha
MCTOYHHUKAMH | IIOCTaBJICHHBIC
BOITPOCHI
Pedepar KonTponb Oruenka Oruenka Onenka Tembl
(mokma) 3HAHUH 10 yMEHUS HaBBIKOB CIIOCOOHOCTH K pedepaToB
OTIPEICTICHHBIM | Pa3InvaTh paboThI C CaMOCTOSITEIIBHO | (JIOKJIAJ0B)
npobaeMam KOHKPETHBIC JUTEepaTypHBl | il paboTe u MIPUIIAraroTC
MTOHSTHS MH aHAINU3Y Ly
UCTOYHUKAMU | JIUTEPATYPHBIX
HCTOYHUKOB
KonTpons Onenka Onenka Onenka KoHnTponsH
Koutponb | 3HaHu# YMEHUS HaBBIKOB CIIOCOOHOCTH bIe pabOTHI
Hasi paboTa | TEOPETUYECKHUX | paboTaTh C paboThI ¢ ONEPATUBHO U MIPUIIArarTC
OCHOB MaTeMaTUUYeCK | MaTeMaTUYeCK | KaYeCTBEHHO i
MaTCMATHKH. UM anmnapaToM | UM ammapaToM | peliarh
JUISt MMOCTaBIICHHEIC
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o0ecrieyeHus Ha MPaKTHYECKUX

pelieHus paboTax 3agauu
MMPAKTHUYICCKUX n
3ajad. apryMeHTHpOBAT

b PE3yJIbTATHI

IIpumepHbIe TeCTOBbIE 3aJaHUSA: HE IIPEYCMOTPEHBI.

IIpumepHBIe BOPOCHI I YCTHOTO ONPoOca:

1./laliTe onpeneneHne KOMIUIEKCHOTO YHCIIa.

2.JlaiiTe onpeneneHne MHUMOMN €IMHUIIBI

3.Ha3oBute HaTypasbHbIE YUCIA.

4.Ha3zoBuTe palyoHaabHble YHCia

5.HazoBuTe cTerIeH MHUMOM €IMHHUITEI

6.Kakue KoMIIeKCHbIE YnCia Ha3bIBAalOTCSA PaBHBIMU

7.Kakue KOMIIJIEKCHBIE YK CIIa HA3bIBAIOTCSI COMPSHKEHHBIMU.

8.Kakue KoMIIJIEeKCHbIE YHCIIa HAa3bIBAIOTCS POTUBOIIOIOKHBIMU

9.Kax n300pakaroTcst KOMIIJIEKCHBIE YUCJIa TEOMETPUYECKU

10./lafiTe onpenencHe MOIYIIS KOMIUIEKCHOTO YHCIA.

11.Kak HaliTh apryMeHTbl KOMIUIEKCHOTO YuCiIa

12.I1epeuncnure GopMbI 3aITUCH KOMITJIEKCHBIX YHCE

13Kaxk BBITIOTHATE ACUCTBUS HAJ] KOMIUJIEKCHBIMHU YHCIIaMU B alireOpanyeckoi hopme.
14.HazoBuTe 4KMCII0 CONPSHKEHHOE KOMITIEKCHOMY Yncity Z = 2 - 3i ¥ IepEeMHOXKUB HX JTATe OTBET
15.Yemy paBHBI KOPHH KBaJIPaTHOTO YPABHEHHSI C OTPUIIATEIILHBIM JTUCKPUMHUHAHTOM.
16./laliTe onpeeneHne KOMIIEKCHOTO YUCIA.

17.3anucaTh CBOMCTBA CTENIEHU C MPOU3BOJILHBIM MTOKA3aTEIEM.

18.YUt0 Ha3wIBaeTCs Jiorapu(pmMom ¢ MPOU3BOIHLHBIM OCHOBAHUEM ?

19.3anucaThs OCHOBHOE JIOTApU(DMHUIECKOE TOKIACCTBO.

20.IToctpouTs rpaduk nmokaszareabHON GYHKIIUA C OCHOBaHUEM OoJbIe 1.

21.Yto Ha3zwiBaeTcs yorapudmupoBaHuem?

22.YT0 Ha3BIBAIOT HATYPATLHBIM JIOTApUPMOM?

23.3anucate Gopmyiry mepexoaa OT OJTHOTO OCHOBaHUS K IPyromy?

24.Hazosute dhopmyisl Kpamepa.

25.1lepeuncnure METOIbI PEIICHUS CUCTEM JIMHEWHBIX YPABHEHHUM C IByMS HEM3BECTHBIMU.
26.11epeuncnure METOIbI PEIIEHUS CUCTEM JIMHEUHBIX YPABHEHHI C TpeMs HEU3BECTH bIMH.
27.Ha3zoBuTE CBOMCTBA OMPEIACTUTENS.

28.Ecnu onpenenureb paBeH HYJII0, TO CKOJIBKO PEIICHUH UMEET CUcTeMa

29.Yto Ha3piBaeTcs pyHKIUEH?

30.Yro Takoe o0nacTe onpeaeneHus U 001acTh 3HaueHU QyHKIUN?

31.Yro Ha3bIBaeTcs GyHKIMEH 0OpaTHON JTaHHON?

32.J1aTh onpeseneHue CI0KHON (PYHKIIHH.

33.IlpuBectu mpuMepsl 0OPATUMBIX (PYHKIIHA.

34.Ilepeuncnuth crocoObl 3a7anus PYHKIHMA, UX JOCTOMHCTBA U HEAOCTATKH.

35.Yto Ha3bIBaeTcs TpadukoM GYHKIHH?

36.KakoBbI 0coOeHHOCTH I'papUKOB MPAMON U 00paTHON GYHKITUHN?

37.01 4ero 3aBUCHUT 00JaCTh ONPEAETIEHUs CIOXKHON (QYHKIUU?

38.Kak o rpaduky GyHKIHH ONPEIEIUTD, IBISIETCS U PYHKIMS YETHON, HEUETHOM.
39.Yt0 Ha3bIBaeTCA MPOU3BOIHON (QYHKINN?

40.YT0 noka3bIBaeT Mpou3BOAHAs (PYHKLUS B TOUKE?

41.KakoB reoMeTpu4ECKUil CMBICII TPOU3BOJHON?

42 KakoB (pU3UUECKUIl CMBICT POU3BOAHOI?

43.Kakue cBoiicTBa NpOU3BOIHOM BbI 3HaeTe?

44 Tlo xakuM (hopMyiTaM BBEIYHUCTISIOTCS TPOU3BOIHBIE TPUTOHOMETPUIECKIX (DYHKITHIA?
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45.11o xakuM (opMysIaM BEIYUCIISIOTCS IIPOU3BOHBIE CTETIEHHON (DyHKIIMN?
46.11o xakuM (opMysaM BEIYUCIISIOTCS POU3BOHBIE MTOKA3aTeIbHON (QYHKINN?
47.I1o xakuM (opMyJaM BEIYUCIISIOTCS IIPOU3BOIHBIE JTOrapuPMUUECKOn QyHKIHUN?
48.Kak BBIUUCIISAIOTCS TIPOU3BOIHBIE CIOKHON QYHKIHH?

49 .Yto HazpiBaeTcs nuddepeHranoM GyHKIun?

50.4T0 HEOOXOMMO ClIeNaTh, YTOOB! BRIYUCIUTH Auddepenunan GyHKIun?
51.Kakoii Buj iMeeT ypaBHEHHUE KacaTeIbHOM K rpaduky hyHkuuu Y= y(X)?
52.KaxoB reomerpuueckuii cMbich auddeperiuana?

53.Kakas (GpyHKIHS Ha3pIBACTCS MOHOTOHHO BO3PACTAIONICH?

54.Kaxast pyHKIUS Ha3bIBAETCS MOHOTOHHO YOBIBAIOIIEH ?

55.Kak uccnenoBarb pyHKIMIO HA MOHOTOHHOCTD?

56.Kakue ToukH Ha3bIBAlOTCS KPUTUUECKUMHU?

57.Yt1o0 Takoe 3KCTpeMyM (YHKITHH?

58.Kak uccnenoBarb GyHKIIHIO Ha SKCTPEMYM I10 TIEPBOMY TTPABUITY ?

59.Kak uccnenoBaTh QyHKIIHIO, YTOOBI TOCTPOUTH €€ rpaduk?

60.Kak BbIuMCINTE HaOOJIbLIEE U HAUMEHBIIIEE 3HaUeHUE (PYHKIIMU HAa TPOMEKYTKE?
61.Yto sBJIIETCS OCHOBHOM 3a/1a4eii HHTETPaTbHOTO UCYUCIICHUS?

62. Kakas ¢pyHKIMS Ha3bIBaeTCs MIEPBOOOPA3HON TS 3aJTaHHON QYHKIINHU?

63. Ecnu F(X) — nepBooOpasnas s f(X), To KakiM paBEeHCTBOM CBSI3aHBI OHH MEKIy CO00#?
64. CdopmynupyiiTe TEOpEMy O CYIIIECTBOBAHNH MIEPBOOOPa3HON (PYHKITHH.
65. IlepBooOpa3Has omnpenensercs HeoJHO3HaYHO. Kak 3To Hy>KHO ITOHUMATh?
66. [Touemy npu WHTETPUPOBAHUN (PYHKIIUH TOSBISIETCS TIPOU3BOIBHAS TIOCTOSTHHAS ?
67. ITouemy omHa QyHKIHS HUMEET HEITYI0 COBOKYITHOCTH TIEPBOOOPA3HBIX?

68. Kak 3ammcaTh BCIO COBOKYITHOCTD ITEPBOOOPA3HBIX (DYHKITHI?

69. UTto Ha3bIBaeTCS HEONPEICIICHHBIM HHTETPATIOM?

70. Yem oTimyaeTcs HEOMPEACIECHHbBIN HHTETpas OT NepBooOpa3Hoi GyHKIHH?
71. Tlouyemy MHTErpajl HA3bIBACTCS HEOIPEACICHHBIM ?

72.YT0 Ha3bIBAaETCA BEKTOPOM B MPOCTPAHCTBE?

73.Kakue ObIBatoT BEKTOPHI B IPOCTpaHCTBE?

74.YeMy paBeH yroja MeXIy BEKTOpaMH?

75.YemMy paBHa AJIMHA BEKTOpaA?

76.UeMy paBHO CKaJIsIpHOE TPOU3BEACHUE BEKTOPOB?

77.HeMy paBHO BEKTOPHOE ITPOU3BEJCHNE BEKTOPOB?

78. HauanpHOE MOHATHE CTepeOMETpUH (OIpeiejieHue, OCHOBHBIC TTOHSTHS).
79.AXCHOMBI CTEPEOMETPUH.

80.CnenctBust U3 aKCHUOM.

81.B3anmMHOe pacroyiokeHre ABYX MNPSMbIX B IPOCTPAHCTBE.

82.B3anmMHOe pacnosokeHue npsMoi U MIOCKOCTH.

83.IIpu3Hak napamieIbHOCTH MPSMOM U TIJIOCKOCTH.

84.IIpu3Hak napayyIebHOCTU BYX MIOCKOCTEH.

85.Teopembl 0 mapauIeTbHBIX MIOCKOCTSX.

86.Ilpu3Hak MepPHeHIUKYISIPHOCTH MPSAMOU U TIIOCKOCTH.

87.YpaBHeHus mI0cKocTH (od1iee).

88.Ilpu3Hak MEepHeHIUKYISIPHOCTH JBYX IIOCKOCTEH.

89.YcnoBue napajienbHOCTH IBYX IIJIOCKOCTEM.

90.YcnoBue neprneHauKyJJIIpHOCTH ABYX INIOCKOCTEN.

91.Yron Mexay AByMs IJIOCKOCTSIMHU.

92.ITapameTpHuueckoe ypaBHEHHE IPSIMON B IPOCTPAHCTBE.

93.KaHoHHMUYECKOE ypaBHEHHE IPSIMOI B TPOCTPAHCTBE.

94.Yt0 Ha3bIBaETCS MHOIOIPAaHHUKOM ?

95.11lpuBeanTe MpUMEpPBHl MHOTOIPAaHHUKOB?

96.YTo Ha3bIBaETCs TEJIOM BpalICHU?
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97.IlpuBenuTe npuMepbI TEN BpalLlEHUS.

IIpumepHBIe KOHTPOJIbHBIE PA0OTHI
KonTpouabnas padora Nel no teme «Kopuu, crenenu, Jiorapugpmsbi»
BapuanTt Ne 1

1. Beruucnure:
a) 5—(27)3:(8)3;
6) 23/9-33/24;

20373,
B) 3—:,
/375
r) 2-logs 10 —logs 4;
2logy~—logy=
e) 825710825
log, 256
2. YupocTuTe BBIpaOKEHHE:
7
2) 8Kk3KkZ_ 5) a2z
k‘% ’ 3\/;.

3. BemmmosiHUTE TEHCTBHS:
logoll 0,005 - logo‘l 0,05

Bapuant Ne 2

1. Beruucnure:
2

) (2
6) 4+ ¥/25- 2 Y40;

B) V36 - 24 - 54;
r)2-log; 6 —log; 4;
I[) 43 logy 3;
e) 1110g2 4+logq4 2'
2. YmpocTute BbIpaxeHHe:
) (32x719)75: 6) ¥32a7 - Va3,

3. BrinonHuTe aeiicTBUS:

log,s 5 + Toga 15"

IIpuMepHbIe MPaKTHYECKHE 3aTaHUSI:
3amanme 1:

Bapuant Ne 1

1. Berumcnure:
a) 2° (039
6) V18- Y-12;
B) V12 - 32 - 36;
r) 4-log,2-log, 4 + 2;
n) logs 200 — logs 8;
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e) 104—310g10 5_
2. YHupocTuTe BBIpaXKeHHE:
2 3
3a 3)%-a2 4 4
a) Ba 3)7az 2) : 6) V2n13 - /8n3.
a3
3. BeimosiHuTE NEWCTBUS:

17
10g13 17 - 10g13 E

Bapuant No 2

1. Beruucnure:

2 1
a) 3-83— (82)3;

3120

05 [
B) V16 - V4 — 23/27;
r)logys 6 —loggs 12;

logz 8
Viog,2 ~
e) (logs 6 —logs 12 + logs 24) - log4, 25.
2. YupocTuTe BBIpaOKEHHE:

a) y% . y%; 6) 1@: 3@.

3. BrImmonHATE NEWCTBHUS:

17
10g13 17 - 10g13 E

3aganme 2:
Bapuant Ne 1
BrruucnuTs npenensr:

_3x? -17x+10 5- - N1+z? -1 2+ x+1
Llim———. Aim——. 3. lim ———. 4. lim————
x5 3x° —16X+5 x5 3 42x -1 V3 3z x>» 3X° + X +1

. 2x*-5x-3
5. Berunciuts npeaen pyakuuu lim

—————————mpu X, =3 U X, =0,
x% 3% —4x —15 P70 0

Bapuant No 2
Brrunciuts npeaensi:
. 4Ax? —T7x+3 . X . 1-41-%? . Bx* —x®+2x
L lim————. 2 lim . 3 lim———. 4 lm———.
x—1 3)( —-2x-1 x—0 /3+X_ [3_X x—0 X x—o ¥ —8X +1

4P —Tx -2
5. Berancnute npeaen gpyukiaun Im —————npuXx, =0 u X, = .

=% 2X° —X—6
IIpumepHbBIe caMocTOsITEIbHbIE PA0OTHI
Pabora 1:
Bapuant Ne 1
1. Beruncaure:

T T T
2tg(—) - [tg — + cos —
Y 9(4)[93+ 6]_

. 3
COSﬂ——ZsmAE?
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cos”336° —cos”156° +19100° -tg350° tg°18"

0 ;
) tg?72° + ctg 2162° 2

Sin — , CcOoSs =—,CO0S =——, —< <2 < < :
B) Sin(a — f3), ecu COS c Jij ' a<2zrun<pf >

3 Vs
r) cosZa,echucosw:g u O<a<5.

tg150° sin 200°
c0s320°ctg140°

2. OmpenenuTe 3HAK BHIPAKCHUS:

3. Breruucnure 3HaYCHUE OCTAIBHBIX TPUTOHOMETPHUSCKUX (PYHKIMIA yTiia o, ecim Clga = 3
T
nrz<ae<—.
2

. 5,37
sin (?+a) sin? (—ar) ¥

4. JlokaXuTe TOXKIECTBO:

Ctgz(a—Zﬂ') Cth(a_3l)
2

5. Vmpocrure: Sin(a —2x) - cos(%” —a)+tg(r—a)-tg (%ﬂ +a) +cos® (% —a).

Bapuant Ne 2

1. Beruucnure:
sin’® x —3cos? x
2sin? X + cos? X

., 13« 177 227 3'x
0) sin(———) +cos(——) +tg(——) —ctg (—— ;
) sin( 5 ) ( 3 )+1g( 3 ) —ctg( 2 )

a) y= , eciu tgx = 3;

2
B) tg(a + f3), ecu ctgazg, 0<a<%;

a 3 3
r) COS—,ecm COSax =—u —<a <2rx.
2 5 2

sin145°ctg 250°
c0s315°tg200°

3. Bpluucnure 3HAYEHHE OCTAIBHBIX TPUTOHOMETPUYECKUX (YHKUMNA yriaa o, eciH

2. OmpenenuTe 3HAK BHIPAKEHUS:

4
COSa=——u —<a<r.
5 2
4. JloxaxxuTe TOXKAECTBO: g -1gf + (tga +19p) - ctig(a + f) =1.

T T . T . T
5V : cos(~) - cos(=) —sin(=) -sin().
mpoctae: CoS(7) (6) ) (6)

Pa0ora 2:
1. = 8. (tgx)' =
2 (x)= o, (o) =

10°. (arcsinx)’ =
11°.  (arccos x)' =
12°.  (arctgx)' =

4 —
B uactHoctn, X =

() =
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(XS r_

(lgx)’"=

130,  (arcctgx)’ =

ITPABUJIA JUDODPEPEHIIMPOBAHW A
14°.  (u+v)' =

15°.  (uU-Vv)'=

16°.  (uv)'=

17°.  (cu)' =

18°. '

19°.

4

!

o)-
B gactHOCTH, v
ITPOU3BO/IHAA CJIOKHOU ®YHKLINU

flp(¥) =

B uacTtHOCTH, Idx =

Iexdx=

B gacTHOCTH,

B gacTHOCTH, j

3. (kx+b)' =
40_ (aX)r —
B uactHOCTH, (€)=
5°, (log, x)' =
B ugactHocTH, (Inx)" =
6°. (sinx)' =
7°. (cosx)' =
Pabora 3:
3anucarh TaOJIUYHbIE HHTETPAJIbI:
1° I 0dx =
2°, j X dx =
X
3 [
X
4°, Iaxdx =
5°. _[cos xdx =
6°. Isinxdx =
dx
7°. =
-[ cos® X
dx
8°. =
-[ sin® x
o, [
va? —x?
dx
10°. =
j a’+x?

B yactHOCTH, I

dx
V1-x?
dx
1+ x°

7.4.0neHO0YHbIe CPeACTBA /ISl IPOBEAeHHUS IPOMEKYTOYHOM aTTeCTANNHU
[IpomexxyTouHas aTTecTaius

. JInyneie ITpumepsl

dopma IIpakTnuecknii

3HaHus YMenus KauecTBa OIIEHOYHBIX
aTTecTalluu OTIBIT (BIIAJICTh)

CTYyJIEHTa CPEICTB

Koutponsn | KonTpomas Ouenka Ouenka Ouenka Kontponbnas
as pabota | 3HaHUA YMEHHUS pelaTh | HABBIKOB criocoOHOCTH | paboTa

OCHOBHBIX TUIIOBbIE JIOTUYECKOTO rpaMOTHO M | IpHJIaraercs

ONpeJIelieHUH, | 3a1a4u B | MBIIJICHUsI TIPH | YETKO
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TEOpeM, obnacTu peleHun 3ajad | u3jarathb
dbopmy, npodeccuoHans | B oOnactu | MaTepuan B
MpaBWI W Tp. | HOH npodeccuoHanb | MUCBMEHHOM
B MaTeMaTHKEe | JCSITEIbHOCTH. | HOU BHJIE
Onenka JESITEIbHOCTH
YMEHUS
MIOHUMATh "
YMETh
NPUMCHSITh Ha
MIPAKTHKE
TEOPETUYECKUI
MaTepHuai
DK3aMeH KonTponb I'pamoTHO Ouenka Bonpocet  u
3HAHUA U3JaraThb CIIOCOOHOCTH | OMIIETHI
OCHOBHBIX TEOPETUICCKHIA IPaMOTHO | | MPUJIATAIOTCS
ONpEIIEICHUH, | MaTepuan u YETKO
TEOpeM, YMEJI0 u3JaraTh Xo.
bopmyr, MPUMEHSTH €T0 pelIeHus
MpaBWI W Tp. | IPH  PEIICHUN 3amaqd B
B MaTeMaTHKE | MPAKTHYCCKUX oOmacTu
3a1a4 npodeccruona
JbHOU
JeSITeTBHOCT
u
apryMeHTHPO
BaTh
pe3yJIbTaThI
7.4.1 TlpumepHbIe BONPOCHI /1JIs1 MPOBEEHUS MPOMEKYTOUHOM aTTeCTAlMU:
1. ensie u panmoHanbHbIe YKcia. JlelicTBUTEIbHBIC ynciaa. AOCONIOTHAS M OTHOCHUTEIbHAS
MOTPEIIHOCTH.
2. KopHu u crenenu, ux cBOMCTBA.
3. Jlorapudm: ompenenenne u  cBoiicTBa. Buapl norapudmon. IlpaBuma nedcTBuii ¢
norapudmamu.
4. Jlorapudmuueckue ypaBHeHUs U HepaBeHCTBA. CrocoOb!I penieHusl.
5. [TokazarenbHble ypaBHEHHUS U HepaBeHCTBA. CIIOCOOBI peleHHUs..
6. Pagnannas mepa yria. COOTHOIIEHHS MEXIy TpaayCHOW M paJMaHHOM MepaMmH yria.
CuHyc, KOCHMHYC, TaHI'€HC, KOTAHIE€HC 4YHuCla. T[pUroHOMETpUYecKre (YHKIUU YUCIOBOTO
apryMeHTa, 3HaKH UX 3HauUeHUH.
7. OcHoBHbBIE TpUTOHOMETpUYECKHe ToxkaecTBa. Dopmynbl npuBeneHUs. CHHYC U KOCHHYC
JBOWHOIO yTJIa.
8. [Ipocreiire TpUroHOMeTpUUECKUEe ypaBHEHUs. Pellienrne TpUroHoMeTpUYecKuX ypaBHEeHUN
9. Oyuknun. CniocoOsl 3ananus ¢pyHkiuu. CroiictBa pyHkiui. CrnoxHas QyHKIHL.
10.  Crenennas ¢pyHKUUA: ONpeaesieHne, CBOMCTBA U TpaduKu
11.  Tloka3arenbHas (GyHKLHUSA: ONpEEIeHUe, CBOMCTBA U rpaduKu
12.  Jlorapudmuyeckas GpyHKIMS: onpeaeseHne, CBOICTBa U rpaduKy.
13.  Cunyc, KOCHHYC, UX CBOMCTBA U Ipa(UKH.
14.  TaureHc, KOTaHT€HC, X CBOICTBA U TpadUKH.
15.  TIlIpeoOpazoBanusi rpadukoB. [lapannenbHbI MEpEeHOC, CUMMETPHUS OTHOCHTENBHO OCei
KOOpJMHAT U Havasla KOOPAMHAT, pacTsSKEHHE U CKaTHE.
16.  IIpousBojaHas: ompeeeHrne, TeOMETPUIECKIN 1 (PU3NUECKU CMBICIL.

17.  IlpaBuna u ¢popmynsl nuddepeHpoBanus GyHKINHN.
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18.  HeoOxogumble M JOCTaTOYHBIE YCIOBHsSI BO3pacTaHus U yObIBaHUS  (PYyHKIUH,
CYILIECTBOBAHUS 3KCTPEMyMa.

19.  HeoOxoauMble W JTOCTATOYHBIE YCJIOBHS BBIMTYKJIOCTH M BOTHYTOCTH Tpaduka (QyHKIHH.
Onpenenenne TOYKU neperuoa.

20.  HawuOonpliee u HauMeHblIee 3HAYCHNUS (DYHKIIMU Ha TPOMEXKYTKE.

21.  OOmiast cxema moCTpOeHHS TPadUKOB PYHKIUHA C ITOMOIIBIO TPOU3BOIHOM.

22.  IlepBooOpa3zHas: onpenenenue. HeorpeneneHHbI HHTETpal: ONpEaeTICHHE U CBOWCTBA.

23.  @opmynsl uHTerprpoBanusi. CriocoObl BEIYMCICHHS HEOIPEISICHHOTO HHTErpaa.

24.  OmnpeneneHHbIN HHTETPAI: ONpEACICHHEe, TeOMETPUIECKUN CMBICI U CBOMCTBA.

25.  KpuBonwHeWHas Tpameuus: TIOHSATHE, CIIOCOOBI BBIYMCICHHS IUIOMIATUA C IOMOIIBIO
OIpeIeTICHHOT0 UHTErpaa.

26.  OCHOBHBIC TIOHATHS KOMOMHATOPHKH.

27.  CoOwitusa. Knaccudeckoe ompesesieHHe BEPOSTHOCTH. TeOpeMbl CIOXKEHHS U yMHOKEHHS
BEPOSTHOCTEM.

28. Bekrop: onpenenenue u aeiictsus Haa HUMH. CBoCTBa AEMCTBUM HaJl BEKTOpaMH.

29. [lonATHe mNpPAMOYTOJBHOM JAEKApTOBOW CHCTEMBI KOOPAMHAT HA IUIOCKOCTH W B
npocrpaHcTie. [IpaBuita neicTBUN HaJl BEKTOpaMH, 3aJaHHBIMU KOOPAMHATAMHU.

30.  OcCHOBHBIE TIOHSTHS CTEPEOMETPHH. AKCHOMBI CTEPEOMETPUH U CIICACTBUS U3 HUX.

31. B3anMHOe pacnosiokeHue MpsAMBIX, MNPSIMOM UM IUIOCKOCTH, JIBYX IUIOCKOCTEH B
npocTpancTBe. OCHOBHBIE TEOPEMBI O MAPAJUIETLHOCTH MPSIMON U TIIOCKOCTH.

32. [lonsiTHe yria mMexay CKpelluBarolIMMHUCA NpsMbIMH. [lpu3Hak mapamieabHOCTH JBYX
IJTIOCKOCTEM, CBOMCTBA MapaIeNIbHBIX INTIOCKOCTEM.

33. [lepneHUMKyISAPHOCTh MPSAMONW M IIOCKOCTH. 3aBHCHUMOCTh MEXY IApaUICIbHOCTBIO H
MEPIEeHIUKYJISIPHOCTBIO MPSMBIX U TUIOCKOCTEH.

34.  Ilepnenaukyisip u HakIoHHas. OCHOBHBIC TEOPEMBI O MEPIICHANKYISIPE M HAKIIOHHOH.

35. Yron mexay npsiMoi U IJI0CKOCThIO. Teopema o TpEX MepreHIuKyIspax.

36.  IloHATHS HABYrpaHHOrO yIia, JIMHEHMHOro yria, yrjia MeXAy IIOCKOCTIMH. OCHOBHBIE
TEOPEMBI.

37. [TepnieHIUKYISIPHOCTD JIBYX TUIOCKOCTEH.

38. Muororpannuk. [loBepxHocTh MHOTOrpaHHuKa. [IpaBrIbHBEIE MHOTOTPAHHUKH.

39.  IIpusma: onpenencHue u Buapl. CeueHne B MpuU3Max.

40. [Tapamnenenunen. Ceuenue B napaienenumnesne. OCHOBHbIE TEOPEMBI.

41.  Ilupamupa: onpenenenue. [IpaBuiibHas nupamMuia.

42. Hunuaap v KoHyC: onpeaesieHue U cBoicTBa. CedyeHusl.

43.  Illap u cepa: onpeneneHrne U CBOKNCTBA.

44,  OOBEeM reoMeTPHYECKOro TeJa: MOHATHE U OCHOBHBIC (DOPMYIIBI.

7.4.2. TlpuMepHbIe 321241 /I IPOBeAeHUsI MPOMEKYTOUHOI aTTeCTAlNU

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

Pemute CUCTCMY HCPABCHCTB! {ZX +1>4x—7.

5x+ 3y + 3z =48,
3. PemnTe cucremMy ypaBHEHUH ¢ TOMOIIBIO ONIpEAEIUTeNeH cucTeMsl: §2x + 6y — 3z = 18,
8x —3y+2z=21.
4. Pemmre ypaBuenus: a) logs x = 2logs 3 + % logs 49 — élogS 27,
0) 9* — 2-3* = 63.
sinz(%)+tg3(§)—2 cos%

cosz(%)+ctg3 (%)—2 sin%'

5. Brruucnure:
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o . 3
6. Bbruncnure 3HaueHUE OCTAIBHBIX TPUTOHOMETPUYECKUX (DYHKIMN yTIiia a, €Cliu Sin @ = — "

H§<a<n.

7 Z1+2,
: J1n1sl 3a1aHHBIXZy, Z;, Z3, Z4 BBIYMCIIUTH BBIPAKEHNE ——

Z1 = 3+ i,Zz =-2 +3i,23 =4 — 2i,Z4 = 41,

, €CITH

Z3—Z4

Bapuant No 2
Pemmre ypauenue: (5x +4)(5x —4) — 10(x — 2) = 4.

2. Pemure cucremy HepaBEHCTB: {Sx —8<2x-10,
2—5x>6—6x.
5x -3y +4z =6,
3. Pemmre cucremMy ypaBHEHHH C MOMOIIBIO OTIPEIEIUTENeH cucTeMbl: § 2x —y —z = 0,
x—2y+z=0.
4. Pemure ypaBHeHWMS: a) logi x + lolg X = 6;

2
2

6) 5°*1 —3.5%"2 = 122.

3ctg%+tg§-(tgg+sing)-

5. Brraucnure: —
2—cosmt—2 sm;

N V3
6. Briuucinre 3Ha4eHre OCTAIBLHBIX TPUTOHOMETPHUUICCKUX (byHKHI/II/I yria a, €CiIhn CoS @ = 7
3w
u Y < a<?2m.
Z1—Z3
7. Jnst 3a0aHHBIXZ,, Z5, Z3, Z4 BBIYUCIUTH BEIPAKEHUE P eciu

Z1 = _3_i,Z2 =2_2i,Z3 =3+2i,Z4_ =5

7.4.3 IlpumepHbIe 3aJaHUA IS OATOTOBKH K IK3aMeHy

1. [Moctpouts rpaduk pynkiuu Y =3* —2 '
2. [Toctpouts rpaduk ¢pyukmun y = 3 + sin 2x.
3. Haiinute obnacte onpenenenust pynkuuun y = log,(8 —x), y=+vx+ 1.
4, Hccnenyiite GyHKIMIO HA YETHOCTh Y = X2 COSX.
5
5. Haiitu f°(1),ecnn f(X) = — + 4¢e”
X
X2 e*
6. Haiitu npoussoanyro Gynkuun f(X) = el +Inx+—
X
x> X 1
7. Haiigure MmakcumMyMm GyHKIHNA Y = 3 + 5 2X—2 3
. 2X
8. Haiitu Touku neperuntda GpyHkuuu y = -
—X
y y -2 X
9. Haiitu HeomnpeeieHHbIA HHTETpaJL: J. —+——3 [dx
COS™ X 6
X+1
10.  HaiiTu HeonpeaeIeHHbIN HHTErpat: _[ ( 2 jdx
X

3
11.  BBHIYUCTHTH ONpeeTCHHBIN HHTETPaI: I (3x? + x)dx
2

12.  BBIYHCIHTH TUIOMAIb (GUIYPHI, O'PAHAUEHHOM THHAAME Y = X*, Y = 2 — X
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13. B mkone 1254 yuamuxcs. M3 mux 1200 ¢ xopomeii ycmneBaemoctsio. HaliTi BeposSTHOCTD

TOT'0, YTO HayraJ BEIOPaHHBINA YYCHUK OyIeT HEYCIeBAIOIINH.
14.  CkompkuMu crocobamMu u3 25 Y4YEHHMKOB Kiacca MOXXHO BbIOpaTh 4 Ui ydacTHS B

IIpa3gHUYHOM KOHLEpTe?

7.4.4 IllpumepHbIe OWIIETHI 1J1s1 IPOBEIEHUS IK3aMeHa

1920

MUHUCTEPCTBO HAYKU U BBICHIEI'O OBPA3OBAHUSA PO
denepanbHOE rocy1apCTBEHHOE OI0PKETHOE 00pa30BaTEIbHOE YUPEXKICHHUE
BBICILIET0 00pa30BaHUs
«Ky0aHckuii rocyiapcTBeHHbIH YHUBEPCUTET»

(®T'BOY BO Kyo6I'Y)

HNucTutyT cpeanero npogeccHOHAJbLHOr0 00pa3oBaHus

BUWJIET Ne 1
1. [enwie u panimoHanbHBIC yncia. [leficTBUTENbHBIE Ynciia. AGCOMIOTHASI M1 OTHOCUTEIbHAS
MOTPEIIHOCTH.
2. [IpsimoyromnbpHas (IeKapToBa) cUCTeMa KOOPAMHAT B IpocTpaHcTBe. DopMysia pacCTOSHUS
MEXIy ABYMs TOUKaMH. Y paBHEHHE chHephl.
3. Ha sx3amene 60 OuneroB, Anapei He Belyuni 3 U3 HUX. Haiiaure BeposiTHOCTh TOTO, YTO
€My IONaIeTCsl BEIyUCHHBIN OUJIET.
[Ipencenarens nmpeaAMETHOM (IUKJIOBOW) KOMUCCHN 9.C. Erozapos

1920

MHUHHUCTEPCTBO HAYKHU U BBICIIEI'O OBPA3OBAHUS P®
denepanbHOE rocy1apcTBEHHOE OI0/DKETHOE 00pa30BaTeNIbHOE YUPEKICHNE
BBICLIET0 00pa30BaHUs
«Ky0aHcKuii rocy1apcTBeHHbIl YHUBEPCUTET
(®I'bOY BO Kyo6I'Y)

HucTuTyT cpeaHero npogeccuoHaJIbLHOr0 00pa3oBaHusA

BUJIET Ne 2
1. Cremnenu ¢ PpallMOHAJIBHBIMHA TIO0KA3aTCIIAMU: ONIPCACIICHUE U CBOICTBA.
2. BeKTOpLI B IIPOCTPAHCTBE: OMPECACIICHUC U JIENCTBUS HAJl HUMM.
3. CKOJNBKMMU CIIOCO0AMH MOXKHO M3TOTOBHUTH TpeXLIBeTHLIfI (I)J'Ial" C TOPU3OHTAJIbHBIMHA

IMoJIOCaMHU, €CJIN UMECTCA MaTCpHraJl 7 Pa3INYHBIX I_IBeTOB?

[Ipencenarens npeaMeTHON (IIUKIOBOI) KOMUCCUU 9.C. Erozapos
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8.OBYYEHMUE CTYJAEHTOB-UHBAJIM/IOB U CTYJAEHTOB C OT'PAHUYEHHBIMHU
BO3MOXHOCTAMMU 310POBbA

[opsimox oOyueHHsI MHBAJIUIOB U CTY/JIEHTOB C OTPAHUYCHHBIMH BO3MOXXHOCTSIMH OIpPECIICH
«ITonoxennem KyOI'Y 00 0OyueHHM CTYyAE€HTOB-UHBAJIUJIOB M CTYAEHTOB C OrPAHUYEHHBIMU
BO3MOXHOCTSIMHU 3JI0POBBS».

JUig nu1 ¢ orpaHMYEHHBIMUA BO3MOKHOCTSIMH 310pOBbS [IPEyCMOTPEHBI 00pa30BaTEIbHbIE
TEXHOJIOTUH, YUUTHIBAIOLINE OCOOEHHOCTU U COCTOSIHUE 3/I0pPOBbS TAKUX JIUL.

9. 10INIOJTHUTEJIbHOE OBECIIEYEHUE JUCHUIIJINHBI

He npenycmotpeno
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Penensus
Ha pabouyro MporpaMmy y4eOHOM MUCIUILTAHEL
B/1.06 MaTtemaTuka
It criengansHoctd 33.02.01 @apmanust

Pabouas nporpamma y4yebuo# aucummuimasl BJ1.06 Martematnka paspaboTaHa Ajis CTYAEHTOB CNELHATEHOCTH
cpepHero npogeccuonanbHoro obpasosanus (nanee CITO) 33.02.01 dapmarust Ha OCHOBE MpUMEpHOM
nporpamMmbl - 001eoOpasoBarebHOM  ydeOHON  aucimiuimHbl  «Martematika JUis  MpogecCHOHATBHBIX
00pa3oBaTeNbHBIX ~ OpraHM3allki, peKoMeHnoBaHHOM (dexepaibHBIM  IOCYIApCTBEHHEIM — ABTOHOMHBIM
yupexenueM «DenepanbHbli HHCTUTYT paseutus obpasosanusy (PIAY «DHUPO») B kauecTBe npumepHOi
OporpaMmbl Uil peajuM3allid OCHOBHOM mpodeccroHanbHOM obpasoBarensHol nporpammel CITO Ha 6ase
OCHOBHOTO 0011ero 00pasoBaHus ¢ MOJNyYeHHEM CpelHero obuiero obpasosanus. [Ipotokon Ne3 ot 21 mrons
2015r. PeructpanuonHslit Homep peuensuu 377 ot 23 nrons 2015r. ®CAY «DUPOy.

Vyebnas aucuuminna BJ1.06 Maremaruika nsyuaetcs B uuxite OIT 0011e06pa30BaTEILHON TOATOTOBKU
yue6Horo mnana OTTOTIT CITO B yacty npodumbHbIx aucturuiid [11]. OGyueHue MpoBoguTes Ha 6a3¢ OCHOBHOTO
obmero 06pa3soBaHus M HALENEHO HA MOJNYYEHHME CPEAHEro obuero o6pasoBaHus. PaGouas mporpamma
cocTaBJieHa 1J1st OYHOH (GopMBI 06yUeHHs..

Pabouas nporpamma yue6HON TMCLMIIMHDBI COCTABEHA TOTUYHO, CTPYKTYPA JUCIMILIHHE] COOTBETCTBY-
eT MPUHLUIY CIUHCTBA TEOPETHMYECKOIO M MPaKTUUECKOTO OOY4YeHWs, pasielbl BbAEIEeHBl IUIAKTHYESCKH
uenecoobpasto. Ilocen0BaTeNbHOCTE TEM, NpeJIaraeMblX K H3y4eHHIO, HATpABIeHAa Ha KAaYeCTBEHHOE
yCBOCHHE y4eOHOro MaTepuana. Bujibl caMOCTOATEIBHBIX PabOT MO3BOJISAIOT 0606IUTE U yrnyOUTh H3ydaeMbIi
MaTepual i HalpaBJICHB! Ha 3aKpeTUIEHHe yMEHHs TOMCKA, HAKOILICHHS U 06paboTky MHPOPMALIHH.

Crctema 3HaHUH 1 yMEHHUH, 3a510)KeHHas B COAEPIKAHHH, CIIOCOGCTBYET MPUOGPETEHHIO MPAKTHIECKOTO
OIBITA M COOTBETCTBYET TPEOOBAHMAM K PE3YJIbTaTaM OCBOSHHS rpeaMeTa. [lacnopT nporpaMme! 060CHOBAHHO U
MOJIHO OTPaXkaeT COACPKAHME AMCLMUILIMHBL, €€ POJIb ¥ MECTO B IMOATOTOBKE CIELMAINCTA CPENHErO 3BEHA,
pacKpbIBACT Le/H U 3aia4y y4eOHOH nucumnnunel. OnpenesneHs! TpeOOBaHHS K YMEHHAM U 3HAHUAM CTYIEHTOB.

[Iporpamma paccumTana Ha 234 uaca. TemaTHUecKHil MIaH W cofep)KaHUE YYeOHOH IHUCIMITITHHEL
PacKphIBaeT MOCICAOBATEIEHOCTE MPOXOKAEHUS TEM, COOTBETCTBYET TEMaTHUSCKOMY TIJIAHY M PACTIPEAEIEHHIO
4acoB. B nporpamme onpenenensl ¢popma MpoBeneHHMs, LeH, 3afa4n y4eOHOW MMCLMILIMHBL, MPeICTABICHE!
obs3aTenbHble  (OPMBI  OTYETHOCTH. Peanu3oBaHbl IWIAKTUYECKHE NPUHLMIE OOYYEHMS: LEIOCTHOCTH,
CTPYKTYPHOCTb; OTPAXKEHA B3aUMOCBA3b MEX]Y OTASJBHEIMU 37IEMEHTAMMU CTPYKTYPBIL.

W3yueHue NaHHOW AMCLMILTMHEL croco6CTBYeT 3G hEKTHBHON 1 KaYeCTBEHHOM MOArOTOBKE CTYAEHTOB.

[lepeueHb pekOMEHIyeMOH OCHOBHOW M [OMONHMTENBHOM JIMTEPaTyphbl BKJIIOYAET OOLIEAOCTYITHEIE
MCTOYHHKH, U3JaHHEIEe B rocieiHee Bpemst (He nosauee 5 nert). Ilepeuncnennsie IHTepHET-pecyperl akTyaabHE
Y JJOCTOBEPHEL.

Paspaborannas nporpamma yyeGHol mucuurumeel 5J1.06 Marematnka MOXeT GBITH peKOMEHIOBaHA
JUJIsL UCTIONIB30BaHKS B yueGHOM MPOLIECCe NpH MOAr0TOBKE Mo crewuansHocTd 33.02.01 ®apmarus
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Penensus
Ha Pabouyro MporpamMmy yaeGHOM MHCITHIITHEE]
B/1.06 MatemaTuka
AJist cnenuanbeHocTy 33.02.01 @apmanus

Pabowas mporpamma y4e6HOM muCIHIIIHEED bJ1.06 Maremaruka paspaGorama s CTYZEHTOB
CHCIUATEHOCTH CPENTHEr0 MPOECCHOHAIBHOTO 06pa3oBanHus (manee CTIO) 33.02.01 ®apmanus Ha ocHOBe
[IPAUMEPHOH  IPOTPaMMEl  06IIe06pa30BATENLHOM yueOHoH  mucrmnmmERl  «MaTeMarukay UL
IPO(ECCHOHATBHEIX 06Pa30BATENBHBIX OpraHu3anuii, peKOMER/I0BaHHOH DeepasHpm TOCYIapCTBEHHEIM
dBTOHOMHBIM  yupesenneM «DenepanbHblil MHCTUTYT pPasBHTHS obpazoBanusay (OLAY «®UPO») B
KaueCTBe MPUMEPHOM MPOTpaMMBI [JIS peatHs3alud OCHOBHOL IPO(eCcCHOHANBHOM 06pasoBaTenbHOM
nporpammsl CITO Ha 6a3ze ocHOBHOTO 061IEr0 00pa3oBaHms ¢ IOTyYeHHEM Cpe/THEro obmmero o6pazoBaHus.
IIpotoxomn Ne3 or 21 wmroms 2015r. Perucrpanmonusiit Homep penensun 377 or 23 mons 2015r. @AY
«DUPOy.

Yuebnas mucnmmmna BJ.06 Maremarika usydaeres B mukie OII  obmeo6pazoBarensHoit
IOAroToBKM y4ebHoro mwiana OITOIT CITO B wactu TIPOGUIBHEIX UCIUTUINH ITIJT. O6y4enwe npoBomuTes
Ha 6ase OCHOBHOrO 0GIIEro 06pasoBanHus u HALIENICHO Ha IONyYeHHE CPEIHET0 00IIero o6pa3oBaHys.
PaGouas nmporpamma cocrasnena mrs ousoit bopmer 06ygenus.

I[Tporpamma cocrasiena KBATU(DUIHPOBAHHO, OTIIMYACTCS CHCTEMHDBIM noaxonomM. B Helt oxBauensr
BCC OCHOBHBIC BONPOCHI IO JAHHOW NHCLMIUIMHE, MpodeccHoHAmbHAS 3HAYUMOCTh KOTOPBIX, ITPH
TIOLATOTOBKE KOMIICTEHTHBIX CIELHANCTOB, 0COGEHHO BeHKa. BHibl BHEAYZUTOPHBIX CAMOCTOSITENbHEIX
paboT MO3BONAIOT 06OBIUTE 1 YTIyOUTh U3ydaeMblil MaTepuai, u HanpaBJIeHE! Ha 3aKPEIUICHUE YMEHMUS
II0MCKa, HAKOIUICHUSI 1 00pabOTKM pasIMYHBIX HCTOYHHKOB HHGOpMALHH.

Chcrema 3HaHMil W yMeHmi, 3amoxeHHas B COZCpXaHUH, CIOCOOCTBYET IIPHOOPETEHHIO
[IPaKTHIECKOTO OIBITA M COOTBEICTBYET TPeGOBAHHAM K pe3ynbTatamM OcBOeHHUs mpenMera. [lacmopr
IPOrpaMMBbl 060CHOBAHHO ¥ IIOJHO OTPAXKAET COZIEpKAHUE NUCLHUIUIMHEL, €€ POJb U MECTO B MOATOTOBKE
CICIHATHCTA CPEIHETO 3BCHA, PACKPBIBACT LIEIN M 3471a9H YYeOHOH JTUCIIUILTHHEL. Omnpenenenst TpeGoBanms
K YMEHHSM U 3HAaHWUSAM CTYIEHTOB.

PaGouas mporpamma paccumrana ma 234 waca. JlaHHOE KONMYECTBO WACOB, BBIIENEHHOE HA OCBOGHHE
Y9eOHOM IUCIHUTUTIHEL, IO3BOMUT IIOTYIHTh HEOOXOMMMBIE SHARMS 1 YMCHHSI, KOTOPBIE MOXKHO IPHMEHSITh
B JaNbHEHIIEM Ha IIpaKTHKE.

Temaruueckuit man uMeeT onTEMaTbHOE Pacpenie]IEeHue YacoB II0 pa3jienaM M TeMaM II0 OYHOX
(opme o0yueHus, B cCOOTBETCTBIHY ¢ YYEOHBIM ILIAHOM.

Kaxmpiit pasmen mporpammer oTpakaer TCMaTHKy ¥ BONIPOCHI, NO3BOJSFONIHE, B IONHOM OOBEME,
U3Yy9MTh  HEOOXOMMMEBIA  TeOpEeTHYeCKHit marepuan.  [IpoBefeHHe — NpaKTHYecKHX — 3aHATHI,
TIPELyCMOTPEHHBIX paboyeit IpOrpaMMoit, O3BONMIOT 3aKPETUT TCOPETUYECKHE 3HAHUS, IPHOOPETEHHEIE
IIPU U3YYEHUHU TAHHOM JMCLUILTHHEL

Vsyuenne aucuurimms «Martemarnkay crioco6eTByeT 3 heKTHBHOM i KaueCTBEH O IIOATOTOBKE
MOJIOZIBIX CIICIUANIMCTOB B 00JIaCTH IPOrpaMMUPOBAHHUS B KOMIIBIOTEPHBIX CHCTeMax. PaGoyas mporpamma
CONCPIHUT MUHUMYM JIATEPATYPBI, HEOOXOMUMOM ISl U3YUEH S NAHHOM JMFCIIATIIHHEL

PaspaGorannas paGouas mporpamma y4eOHOM mucnummuel «MaTeMaTrkay PEKOMEHAYETCS IS
HCIIONB30BAHAA B Y4eOHOM IPOLECCEe IPH IOATOTOBKE o0yyaromuxcst mo cremuansHocTH 33.02.01
Dapmarus.
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