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1. MACIHIOPT PABOYEM NPOT'PAMMBI YUEBHOM JIUCIIATIIIMHBI

1.1. O6aacTh NnpUMeHeHHUs MPOrPpaMMbl

VYyeOnass pucuuiuiiHa «MartemaThka» SBISETCS 00A3aTENbHOW YacThbIO
0011e00pa3oBaTeIbHOrO IIMKJIAa OCHOBHOM 00pa3oBaTelbHOW MpPOTpaMMbl B
cootBercTBUM ¢ PI'OC mno cneunanpsHocTH 38.02.01 DKOHOMUKA M OyXTaJITepCKUNA
y4eT (II0 OTpacisim).

1.2. MecTo y4eOHO# JUCHUILIMHBI B CTPYKTYpe POrpaMMbl IOATOTOBKH
CIECLHATHCTOB CPeHero 3BeHa:

VyeOHas MUCHUIIJINHA «MaremaTtukay n3yYyaercs B MUKJIIC
00111e00pa30BaTeNbHBIX AUCHUILIINH, (POPMUPYEMBIX U3 00SA3aTEIBHBIX MPEIMETHBIX
obnacteit ®I'OC cpennero oOmiero ooOpazoBanus, s crenuanbHocTH 38.02.01
DxoHOMUKa U Oyxraintepckuil yuyer (mo orpacism). M3ydenue muctumauasl [1/1.01
Marematuka HEOOXOAUMO [JIi OCBOCHMS mnochenytomeid auciumauael EH.01
Maremaruka.

1.3. lesn 1 3a1a4u y4eOHOI JMCHUIIMHBI — TPEOOBAHUS K Pe3yJIbTATAM OCBOCHMS
AUCHUTLTUHBI:

Heas aucuumiauHbl. (GOPMHUPOBAHHWE TMPEACTABICHUN O MaTEMaTHKE Kak
YHUBEPCAITHHOM SI3bIKE HAyKH, CPEICTBE MOJICTUPOBAHMS SBJICHUN U TIPOIECCOB, 00
U7X U METOJaX MaTeMaTHKH.

3agaum JUCUUIJIMHBI:

— OBJIQJICHUE MAaTEMATUYECKUMH 3HAHUSIMU U YMEHHSIMHU, HEOOXOJAUMBIMUA B
MOBCEHEBHOM KU3HU, I U3YyUYEHHUS CMEKHBIX €CTE€CTBEHHOHAYYHBIX JUCIIUIUIMH Ha
0a30BOM YpOBHE W JUCHUIUIMH TPO(YECCHOHATBLHOTO IIMKIA; IS TOJyYeHUS
oOpazoBaHuss B o00dacTsXx, He TpeOyomuX YIUIyOJICEHHOW MaTeMaTUYecKOn
MOJATOTOBKY;

— pa3BUTHE JIOTHYECKOTO MBIIIUICHHSI, TPOCTPAHCTBEHHOTO BOOOpaKEHUS,
AITOPUTMHYECKOW KYJBTYPhl, KPUTUYHOCTH MBINIJICHUS HAa YPOBHE, HEOOXOIUMOM
1151 Oy nytiedt mpodeCCUOHAIBHON JIEATeIbHOCTH;

— BOCIMTAHHWE CPEACTBAMU MATEMATHUKH KYJIbTYpbl JUYHOCTH, TOHUMAHHS
3HAYMMOCTH MaTE€MaTUKH JJii HAy4YHO-TEXHHYECKOTO MPOTpecca, OTHOIICHUS K
MaTeMaThKe, KaK K YacTh OOIIEYEIOBEYECKONW KYyJNbTYphl HYepe3 3HAKOMCTBO C
HMCTOPUEN MAaTEMAaTHKU;

— pacHIMpeHHE W CUCTEMAaTH3aIMsa OOIUX CBEICHHHA O (QYyHKIUIX, U3YUCHHUEC
HOBBIX KJIACCOB DJIEMCHTAPHBIX (DYHKITUH;

— paclmmMpeHWe ¢ COBEPIICHCTBOBAHWE MaTEMaTHYCCKOTO  allmapara,
c(OpMHPOBAHHOTO B OCHOBHOM IITKOJIC;

— O3HAKOMJICHHE C JdJieMeHTamMu Ju(QepeHIManbHOr0 HMCUYUCICHUS Kak
anmapaToM Uccaea0BaHus QYHKIIUN, PEIICHUs MPUKIIATHBIX 33/1a4;



— WU3yYEeHHE CBOWCTB MPOCTPAHCTBEHHBIX TeJ, (OPMUPOBAHME YMEHUS
IIPUMEHSITH 3TU CBOMCTBA IS PEILICHUS IPAKTUYECKUX 3a]1a4;

— paclIupeHue U YriayOJIeHHue NMpeACTaBICHUI O MaTEMAaTHKE KakK 3JEMEHTE
YeJI0BEYECKON KYJIBTYPBI, O IPUMEHEHUH €€ B IIPAKTUKE;

— COBEPIICHCTBOBAHWE WHTEIUIEKTYaJIbHbIX W PEYEBBIX YMEHUH IyTEM
Pa3BUTHSA JOTMYECKOTO MBIIUIEHUS, 000TallleHe MaTeMaTHUYECKOI O S3bIKA.

1.4 IlepevyeHb MIIAHUPYEMBIX Pe3yJIbTATOB 00yUYeHHS 10 IMCHHUILINHE (epeYeHb
(popMupyeMbIX KOMIIETEHIIM )

OcBoenue COJICpKaHUS y4eOHOM JTUCIUIUINHBI «MareMaTuka
o0ecreunBaeT TOCTUKEHUE O0YYaIOIUMUCS CICIYIOIINX pe3yibmamaog:.

JIUYHOCMHDbBIX .

— c(hopMuUpPOBaHHOCTH MPEACTABICHUH O MaTeMAaTHKE KaK YHHUBEPCATbHOM
S3BIKE

— HayKH, CPEJICTBE MOJCIUPOBAHUS SIBJICHUH U MPOIIECCOB, UACSIX U METO/Iax
MaTEeMaTHKH;

— T[IOHMMaHW€ 3HAYUMOCTH MAaTEMAaTUKH [JIi  HAyYHO-TEXHUYECKOTO
nporpecca, CQOPMHUPOBAHHOCTh OTHOIICHUS K MaTeMaTHKe Kak K 4acTu
00IIIeYeIOBEYECKON KYJIbTYphI Uepe3 3HAKOMCTBO C UCTOPUEH Pa3BUTHUS MAaTEMATUKH,
HBOJTIOIMEN MAaTEMAaTUUYECKUX UJICH;

— pa3BUTHE JIOTHYECKOTO MBIIUICHUS, MPOCTPAHCTBEHHOTO BOOOpaKEHUS,
AITOPUTMHYECKOW KYJIBTYPhI, KPUTHYHOCTH MBIIIJICHUS HAa YPOBHE, HEOOXOIUMOM
1151 Oyymieit mpodecCuoHanbHOM NESITENBbHOCTH, JIJIsl TIPOJIOJKEHUsT 00pa3oBaHusl U
caMmo00pa3oBaHus;

— OBJAJCHHE MAaTEMaTUYECKUMH 3HAHUSIMU U YMEHHSIMHU, HEOOXOJAUMBIMU B
MOBCEHEBHOM KU3HU, JIJISI OCBOCHHS CMEXHBIX €CTECTBEHHO-HAYYHBIX JUCIUIUIMH U
JUCIUTUIMH MPOQPECCHOHANBHOTO IUKJIIA, JIJIS MOJydeHus oOpa3oBaHUs B 0OJACTSX,
He TpeOyIoIUX YIIIyOJIeHHOW MaTeMaTUYeCKON MOATOTOBKY;

— TOTOBHOCTb U  CIOCOOHOCTh K O00Opa3oBaHWIO, B TOM YHUCJE
caM000pa30BaHNI0, HA TPOTSHKEHUW BCEW KU3HU, CO3HATEIHHOE OTHOIICHHUE K
HEMPEPLIBHOMY OOpPa30BaHUIO KaK YCIOBUIO YCHEIIHOW mpodeccuoHambHOH U
OOIIIECTBEHHOM JIEATENHLHOCTH;

— TOTOBHOCTh M CIOCOOHOCTh K CaMOCTOSITEIbBHOW TBOPUYECKOW U
OTBETCTBEHHOU JIEITEIILHOCTH;

— TOTOBHOCTH K KOJUICKTUBHOM pabOTe, COTPYAHHYCCTBY CO CBEPCTHHKAMHU B
oOpazoBaTeILHOM, 00IIECTBEHHO MOJIE3HOU, YueOHO-UCCIEA0BATEIBCKOM, MPOSKTHOM
U IPYTHX BUJAX JICSATCILHOCTH;

— OTHOIIEHHWE K MNPOPECCHOHATBHOU JEATETLHOCTH KaK BO3MOXKHOCTH
y4acTHs B pElICHUH JINYHBIX, OOIIECTBEHHBIX, TrOCYJapCTBEHHBIX,
OOIIEeHAITMOHABHBIX MPOOIIEM;



MemanpeOMemetx:

— YMEHHE CAMOCTOSTEIbHO OINpPEAENATh LEAH AESTEIBHOCTH U COCTABIATH
IUTAHBI  JESTENIbHOCTH, CaMOCTOSITEIbHO  OCYUIECTBIIATH, KOHTPOJUPOBATh U
KOPPEKTUPOBATh JIEATEIbHOCTh; HCIIOJIb30BaTh BCE BO3MOXKHBIE pECypChl IS
JOCTHKEHHSI TIOCTaBJICHHBIX LTI U peanu3aliy MJIaHOB JIEATEIbHOCTH; BBIOUPAThH
YCHEIIHBIE CTPATETHH B PA3TUYHBIX CUTYaIUAX;

— yMEHHUE TMPOJIYyKTUBHO OOIIAaTbCS M B3aUMOJEHCTBOBATH B MPOIECCE
COBMECTHOM AEATENbHOCTH, YUUTHIBATH O3UIIUU IPYTUX YUYACTHUKOB JCSATEIBHOCTH,
¢ PeKkTUBHO pa3pemniaTh KOHPIUKTHI;

— BJIQJICHUE HaBbIKAMHU [O3HABATEJIbHOM, Y4YEOHO-HCCIIEIOBATEIbCKON U
MPOEKTHOM JESATENbHOCTH, HABBIKAMHU pa3pelieHus MpoOsieM; CHOCOOHOCTh U
TOTOBHOCTh K CAMOCTOSATEIFHOMY IMOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a]1ad,
MPUMEHEHHUIO Pa3IMYHbIX METOIOB MIO3HAHNUS;

— TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSITENIBHOM HH(POPMAIMOHHO-
NO3HABATEJIbHON AESITENbHOCTH, BKIIIOYAs YMEHUE OPUEHTHPOBATHCS B Pa3IUYHBIX
UCTOYHHUKAX MWHGPOpMAIMM, KPUTUYECKH OLIEHUBaTh W  HMHTEPIPETUPOBATH
uH(pOpMaIMIO, TOTYYaEeMYI0 U3 Pa3InYHbIX HCTOUHUKOB;

— BJAJICHUE S3BIKOBBIMU CpPEICTBAMHU: YMEHHE SCHO, JOTHYHO U TOYHO
U3JIaraTth CBOIO TOUYKY 3PEHHUS, UCTIOIB30BaTh a/ICKBATHBIC SI3BIKOBBIE CPE/ICTBA;

— BJAJEHUE HaBbIKAMM I[IO3HABAaTEJbHOM pediIeKCUu Kak OCO3HaHUs
COBEpIIAEMBbIX JCUCTBUM M MBICIUTENBHBIX MPOIECCOB, WX pPE3yJIbTaTOB U
OCHOBaHUH, TPaHMI] CBOETO 3HAHWS W HE3HAHWs, HOBBIX MMO3HABATEIBHBIX 33734 U
CPEICTB AJIsl X JOCTUKECHHUS,

— IENEeYCTPEMJICHHOCTh B MOWCKaX W TPUHATHU  PEIICHUH,
CO00pa3UTENbHOCTh U MHTYHIMS, PAa3BUTOCTh MPOCTPAHCTBEHHBIX MPEICTaBICHUH,
CIIOCOOHOCTH BOCIIPUHUMATH KPACOTY ¥ TAPMOHHUIO MUPA,

npeoMemHbIX:

—  ¢c(OpMUPOBAHHOCTH TPEJCTABICHUM O MAaTeMaTHUKE KaK 4acTH MHUPOBOM
KYJbTYphl U MECTE MAaTeMaTUKU B COBPEMEHHOW IMBUJIU3AIMHU, CIIOCOOAX OMUCAHUS
SABJICHUH PEATbHOrO MUPA HA MATEMAaTUUYECKOM SI3BIKE;

— c(OpMUPOBAHHOCTh MPEJACTABICHUM O MATEMAaTHUYECKUX TOHATHUIX Kak
BOKHEUIIIMX MaTEMaTUYECKUX MOJENAX, IO3BOJSIONIMX ONUCHIBAaTh W H3y4daTh
pasHble IIPOLECCHl W SBJICHHS; IIOHMMAHHE BO3MOXHOCTA aKCHOMAaTUYECKOTO
IIOCTPOCHUSI MATEMATUYECKUX TEOPUH;

— BJIQJICHUE METOJIAMU J0KAa3aTeJIbCTB U aJTOPUTMOB PEIICHUS, YMEHUE HX
IIPUMEHSATH, TPOBOAUTH J1I0KA3aTEIIbHBIE PACCYKIAECHUS B XOA€ PELICHUS 3a/1a4;

— BIIQJICHUE CTAaHJAPTHBIMM TPUEMAMH PELICHUS PAIMOHAIBHBIX U
UppalmoHaIbHbIX, MOKA3aTEJIbHBIX, CTENIEHHBIX, TPUTOHOMETPUYECKUX YPAaBHEHUH U
HEPABEHCTB, UX CUCTEM;



— HCHOJIb30BAHME TOTOBBIX KOMIIBIOTEPHBIX IMPOTPaMM, B TOM YMCIE IS
IIOMCKA IYTH PELICHHS U WUIFOCTPALMU PELICHUS YPABHEHUN U HEPABEHCTB;

— Cc(pOPMHUPOBAHHOCTb  MPEACTABIEHUUM 00  OCHOBHBIX  MOHSTHSX
MaTEMaTUYeCKOr0 aHaJIM3a U UX CBOMCTBAaX, BIAJCHHE YMEHHEM XapaKTEepU30BATh
noBesieHue (PyHKLUHU, UCTIOJIb30BAaHUE TIOJYUEHHBIX 3HAHUH JJI1 ONMCAHMsI U aHAJIn3a
peanbHbIX 3aBUCUMOCTEN;

— BJQJICHUE OCHOBHBIMM HOHATHUAMH O IUIOCKHX M NPOCTPAHCTBEHHBIX
TreOMETPUUECKUX (PUTYpPax, UX OCHOBHBIX CBOMCTBAX;

— c(hOpPMHUPOBAHHOCTh YMEHHS paclo3HaBaThb I€OMETpUYECKHE (DUTYpBI Ha
4epTekax, MOJAEISIX U B PEAIbBHOM MHUPE;

— TPUMEHEHHE M3YYCHHBIX CBOWMCTB reoMeTpuieckux puryp u popmyn anus
peleHns reOMETPUYECKUX 3a1a4 M 3a]1a4 C IPAKTUYECKUM COJIEPKAHUEM;

— c(opMUPOBaHHOCTh MPECTABICHUU O MpoIeccax U SBJICHUSAX, UMEIOIIUX
BEPOSITHOCTHBIN XapakKTep, CTATHCTUYECKUX 3aKOHOMEPHOCTSAX B PEATbHOM MHUDE,
OCHOBHBIX IIOHATHUAX 3JIEMEHTAPHON TEOPUU BEPOSITHOCTEMN;

— YMEHHUU HaXOAWTh U OLICHUBATh BEPOSTHOCTH HACTYIUIEHUS COOBITUH B
IIPOCTENIINX TMPAKTUYECKUX CHUTYALHSIX U OCHOBHBIE XAPAKTEPUCTHKU CIyYaWHBIX
BEJINYNH,;

— BJIQJICHUE HABBIKAMM HCIIOJIb30BaHUS I'OTOBBIX KOMIIBIOTEPHBIX IPOIPAMM
IIPU PEIICHUU 3a/1a4.



2. CTPYKTYPA U COJAEP)KAHUE YYEBHOM JUCHUILJIUHBI

2.1. O0beM y4eOHOM AMCUHMIIMHBI U BUABI Y4eOHO# padoThl

By yueOHoi padoThl

Konuuecmeo uacoe

MaxkcumasbHasi yueOHasi Harpy3kKa (Bcero) 272
Oos3aTesqbHas ayAuTOpHAas yuyeOHas 248
Harpy3ka (Bcero)
B TOM YHCJIE:
3aHATHS JIEKLIMOHHOIO TUIIA 124
MIPAKTUYECKHE 3aHATUS 124
CamocrosiTeibHass padora oOy4daromierocs -
(Bcero)
[TpomexyTouHas aTTecTalus 24

Ilpomesicymounas ammecmayus é oopme:

1 cemecTp — 9K3aMeH
2 ceMecTp — IK3aMeH

N Bcero CemecTpsl

Bun yuebHoii paboThl HACOR 1 5
Y4yeOHas HArpy3kKa (Bcero) 272 76 196
AyIMTOpHBIE 3aHATHSI (BCEro) 248 64 178
B Tom uncne:
3aHATHS JIEKIIMOHHOI'O THUIIA 124 32 92
MIPAKTHYECKUE 3aHATHUS (TPAKTUKYMBI) 124 32 92
71a00paTOPHBIC 3aHATHUS -
CamocrosiTesibHasi padoTa (Bcero) - - -
Koncynpranuu - - -
[TpomexkyTOUHasl aTTeCTALMS 24 12 12
[TpomexxyTouHas aTTectanus (dK3amMeH/3auet/aud.3a4ueT) SK3aMeH 9K3aMeH
OO6m1ast TpyJI0EMKOCTh 2172 76 196




2.2 CTpyKTYypa AUCHUIIHHBI:

KoanuecTBO AYAUMTOPHLIX YaC0B

Teopertu-
HaumenoBanue pa3zaenon B Ipakrnyec-
cero yecKoe
KHue 3aHATUusA
o0yuyeHue
1 2 3 4
Brenenue 2 2 -
Anrebpa 38 16 22
YpaBHEHUs 1 HEpABEHCTBA 30 14 16
OCHOBBI TPUTOHOMETPUHU 32 16 16
OYHKIINH, UX CBOKNCTBA U rpaduKu 20 10 10
Hauana MmaTemaTu4eckoro ananmmsa 38 22 16
KombOunaropuka, cTaTMCTUKa U TEOPHUS 24 12 12
BEPOSITHOCTEN
['eomeTpus 64 32 32
Bcero no nucruniinae 248 124 124
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2.3. TemaTnuyeckuii NJIaH U cojiepKaHue YUeOHOM TN CHUTLTNHBI

HanmenoBanmue pasnenioB u | Coaep:xkaHue yueOHOro MaTepuaJia, JadopaTtopHbie padoThl M NPaKTHUYECKUe 3aHATHS, | O0beMm Yposens
TeM caMocCTosiTe/IbHAast padoTa 00y4armmxcst 4acoB OCB(:[eHH
1 2 3 4
BBenenue Coaep:xanue yueOHOro MaTepuaJia
Martemaruka B Hayke, TEXHUKE, SKOHOMHUKE, HH()OPMAIITMOHHBIX TEXHOJIOTHIX U 2 1
[IPaKTUYECKOH AesiTenpHOCTHU. Llenu u 3aaaun n3ydyeHus MaTeMaTUKU IpYU OCBOEHUU
npodeccuii CITIO u cnenmansuocteii CI1O
Pa3nen 1. Anredpa 38
Tema 1.1.PazButue noustusi o | Cogep:kanue yueOHOro Mmarepuajia 5 1
qucie [lesible 1 palOHAJIBHBIEC YKCIIA. [[eCTBUTEIbHBIEC YHCIIA.
Conep:xanue yueOHOro MaTepuaJia 5 1
[TpuOamkeHHbIE BBIYMCICHUSI.
IIpakTnyeckue 3aHATHA:
Apudmernueckue AEHCTBH HAJl YUCIaAMU, HaX0XACHUE MPUOIMKEHHBIX 3HAYSHHUH 2 2
BEJIMYMH U TIOTPEUIHOCTEN BBIUMCIEHUN (a0COIIOTHON M OTHOCUTENBHOM), CpaBHEHHE
YHUCJIOBBIX BBIPAKEHUM
IIpakTnyeckue 3aHATHA:
Apudmernueckue I1eUCTBUS HAJ YUCTaMU, HAXOXKICHUE TPUOINKEHHBIX 3HAUCHUN
BEJIMYMH U TIOTPEUIHOCTEN BbIUMCIEHUN (a0COIIOTHON M OTHOCUTENBHOM), CpaBHEHHE 2 2
YUCJIOBBIX BBIPAKEHUM
Conep:xanue yueOHOro MaTepuaJia ) 1
KommiekcHble yucna.
Tema 1.2. KopHu, cTenenu u Conep:kaHue y4eOHOIro MaTepuaJa
J0rapHpMBI Kopnu u crenenu. Kopau HatypanbHOM CTENIEHH U3 YHMCIIA U UX CBOMCTBA. 2 1
IIpakTHYecKHe 3aHATHSA: 5 5

Briunciaenue u CpaBHCHHC KOpHCfI. Brimonnenue pacucToB C paauKajlaMu. Pemenue

11




HMPPALMOHAIIBHBIX YPAaBHEHUM.

Conep:xanue yueOHOro MaTepuaJia
CreneHu ¢ palMOHAJIBHBIMH TOKa3aTeNIIMU, WX cBoiicTBa. CTeneHu ¢ AeHCTBUTEIbHBIMU
nokasareasiMu. CBOMCTBA CTEMEHH C JCHCTBUTEIBHBIM [TOKa3aTeIeM

IIpakTuyeckue 3aHATHS:
CpaBuenue creneneii. [[peoOpa3oBaHue BIpaKEHUM, COACPKAIINX CTCIICHH

IIpakTH4yecKkue 3aHATHS:
Pemrenue nokasaTenbHbIX ypaBHEHH. Pelienre npukiaaHbIx 3aaa4

Coaep:xanue yueOHOro MaTepuaJia

Jlorapugm. Jlorapudm yrciaa. OcHOBHOE JIOTapUPMHUIECKOE TOXKIECTBO. JlecsITHUHbIC 1
HaTypaJbHbIE JIorapuM.

Conep:xanue yueOHOro MaTepuaJia
[IpaBuna neiictBuii ¢ norapudmamu. Ilepexon K HOBOMY OCHOBAHHUIO

IIpakTHYeckHe 3aHATHSA:
Haxosxnenue 3nauenuii sorapudma 1o npou3BoJIbHOMY OCHOBaHUIO. [lepexos oT ogHOrO
OCHOBAHMS K JPYTOMY.

IIpakTHYecKHe 3aHATHSA:
Briuucnenue u cpaBHeHue orapudma

IIpakTHYecKHe 3aHATHSA:
JlorapudmMupoBaHue ¥ MOTCHIITUPOBAHKUE BBIPAKEHUH.
Pemienue norapuMu4ecKux ypaBHEHHUH

IIpakTHYecKHe 3aHATHSA:
Pemenue norapugmMuueckux ypaBHEeHUI

Conep:xanue yueOHOro MaTepuaJia

[TpeoOpaszoBanue anredpandeckux BbipaxkeHuil. [IpeobpazoBaHue paloOHaNbHBIX,
MPPaLMOHAIIBHBIX CTETIEHHBIX

Conep:xanue yueOHOro MaTepuaJa
[Ipeobpa3oBaHue MOKa3aTENbHBIX U JOTApU(PMHUUECKUX BBIPAKEHUN

IIpakTHYeckHe 3aHATHSA:
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HpI/IGJII/I)KeHHbIe BBIUMCJICHUSA U PCIICHU A MPUKIIAIHBIX 3a1a4

KonTpoabHas padora Ne 1: «KKopHu, crenenu u jorapugmbi»

Paznen 2. YpaBHeHHs M HEPABEHCTBA

Tema 2.1. YpaBHeHUs U Conep:kanue y4eOHOIro MaTepuaJia

CHCTCMBI ypaBHCHHH YpaBHEHHUs U CUCTEMBI ypaBHEHUN. PalinoHanbHble, HPPallMOHAIbHBIC, I0KA3aTEIbHBIEC U
TPUTOHOMETPUUYECKUE YPABHEHMSI U CUCTEMBI.

Coaeprxanue yueOHOro MaTepuasa
YpaBHEHHUs U CUCTEMBI ypaBHEHUH. PalinonanbsHble, MPPAaLMOHAIIBHBIE, I0KA3aTEIbHbIE U
TPUTOHOMETPUYECKHE YPABHEHUS U CUCTEMBI.

Coaep:xanue yueOHOro MaTepuaJia
OcHoBHbIE PUEMBI UX pelIeHHs (Pa3IoKEeHHEe Ha MHOKUTEIH, BBEICHUE HOBBIX
HEU3BECTHBIX, IOJICTAHOBKA, rpauuecKuil METoN)

Conep:xanue yueOHOro MaTepuaJia
OCHOBHEBIE IMPUEMBI UX PCHICHUSA (pa3J'IO)KeHI/Ie Ha MHOXXUTCJIN, BBEACHHNEC HOBBIX
HEU3BECTHBIX, MOJACTAHOBKA, TpadUueCKuil METOT

Coaep:xanue yueOHOro MaTepuaJia
PaBHOCUIIBHOCTH YpaBHEHHI, HEPABEHCTB, CUCTEM

IIpakTHYecKkHne 3aHATHSA:
Kophuu ypaBHeHuil. PaBHocuIbHOCTh ypaBHeHHH. [IpeoOpa3oBane ypaBHEHHH

IIpakTnyeckue 3aHATHA:
OcCHOBHBIE IPUEMBI PEILICHUS YPaBHEHUN

IIpakTHYecKkHe 3aHATHSA:
Pewrenue cucreM ypaBHeHUN

IIpakTHYecKkHe 3aHATHSA:
Pemrenne cucreM ypaBHeHUH

Tema 2.2. HepaBeHcTBa Coaeprxanue yueOHOro MaTepuasa
PanmonasibHble, MppallMOHAIbHBIE HEpaBeHCTBA. OCHOBHBIE IPUEMBI UX PELICHHUSI

Coneprxanue y4eGHOro MaTepuasia

[TokazarenbHble U orapupmMuyeckre HepaBeHCTBa. OCHOBHBIE TPUEMBI UX PELLICHUS
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Conep:xanue y4eOHOro MaTepuaJia
Tpuronomerpuueckue HepaBeHCTBA. OCHOBHBIC PUEMBI UX PEIICHUS

IIpakTuyeckue 3aHATHS:
Hcnonp3oBanue CBOMCTB U TpaduKoB (PYHKIMIA IS pelIeHus] ypaBHEHU 1 HEPABEHCTB

IIpakTHYeckne 3aHATHSA:
Hcnonb3oBanue cBOMCTB U rpadukoB PYHKIMIHA Ui pellieHUs] ypaBHEHUN 1 HEPABEHCTB

KonTtpoJsbHasi padora Ne 2: «YpaBHeHUs] H HEPaBEHCTBa»

IIpakTH4yecKkue 3aHATHS:

[IpumeneHne MaTeMaTHYEeCKUX METOJIOB JIJIsl PELICHHS COJICPKATEIIbHBIX 3a7a4 U3
pa3IMYHBIX 00JaCTel HAyKu U MpakTUKU. HTepipeTanus pe3ynbrara, yueT peabHbIX
OTpaHUYCHUH

Paznen 3. OCHOBBI TPUTOHOMET

Hu

32

Tema 3.1. OcHOBHEIE TOHATUA

Coaep:xanue yueOHOro MaTepuaJia

Panuannas MEpa yriia. BpamaTenLHoe JBHXXCHHUC. CI/IHYC, KOCHUHYC, TAHI'CHC U KOTAHI'CHC
qHucia

IIpakTHYecKkHe 3aHATHSA:
PannaHHBIN METO U3MEPEHUS YTIIOB BPAILICHUS U CBSI3b C IPAyCHON MEPO

Tema 3.2 OcHOBHEIE
TPUTOHOMETPUUECKHUE
TOXKIECTBA

Conep:xanue yueOHOro MaTepuaJia
DopMyITBI TPUBEACHUS

Conep:xanue yueOHOro MaTepuaJia
®opmynsl cnoxeHus. DopMynbl yaBoeHus. DopMyIibl MOJTOBUHHOTO YIIia

IIpakTHYecKHe 3aHATHSA:

OCHOBHBIE TPUTOHOMETPUYECKHUE TOXKIECTBA, POPMYJIbI CIOKEHUS, YABOCHHUS,
ITpeoOpa3oBaHusi CyMMBI TPUTOHOMETPUYECKUX (QYHKIUI B TPOU3BECHNUE,
peoOpa3oBaHKe MPOU3BEIEHUSI TPUTOHOMETPUUYECKUX QYHKIHHA B CyMMY

IIpakTHYecKkHe 3aHATHSA:

OCHOBHBIE TPUTOHOMETPUYECKHE TOXKIECTBA, POPMYJIIBI CIOKEHUS, YABOCHHUS,
IIpeoOpa3oBaHusi CyMMBI TPUTOHOMETPUYECKUX (PYHKIUI B TPOU3BECHNUE,
npeoOpa3oBaHKe MPOU3BEIEHUS] TPUTOHOMETPUUYECKUX QYHKIMHA B CyMMY

Tema 3.3[IpeobpazoBanus

Conep:xanue yueOHOro MaTepuaJia
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MPOCTEUILINX
TPUTOHOMETPUUECKHUX
BBIPAKCHUI

[IpeoOpa3oBanue CyMMBbI TPUTOHOMETPUYECKUX (DYHKIMI B IPOU3BEACHUE U TPOU3BEACHUE
B CYMMY

Coaeprxanue yueOHOro MaTepuasa
BripakeHue TpUroHOMETpHUSCKUX (DYHKIMIA Yepe3 TAHT€HC MOJIOBUHHOTO apryMeHTa

IIpakTuyeckue 3aHATHS:

OcCHOBHBIE TPUTOHOMETPUUECKUE TOXKIECTBA, (POPMYJIBI CIIOKEHHSI, yIBOCHNUS,
[Ipeobpa3oBanus CyMMbl TPUTOHOMETPUYECKUX (PYHKIIMI B TPOU3BEICHUE,
npeoOpa3oBaHue MPOU3BEICHHSI TPUTOHOMETPUYECKUX (DYHKIUN B CYMMY

IIpakTHyeckue 3aHATHA:

OCHOBHBIE TPUTOHOMETPUYECKHUE TOXKIECTBA, POPMYIIBI CIOKEHUS, YABOCHHUS,
[IpeoOpa3oBanusi CyMMBI TPUTOHOMETPUYECKUX (YHKIUI B TPOU3BEICHNE,
peoOpa3oBaHue MPOU3BEICHUS TPUTOHOMETPUUYECKUX PYHKIMIA B CyMMY

Tema 3.4.
Tpuronomerpudeckue
YpPaBHEHUS U HEPABEHCTBA

Coaep:xanue yueOHOro MaTepuaJia
OOpaTHble TpUroHOMETpUYECKUE QYHKIMU. APKCUHYC, apKKOCUHYC, QpKTAaHI€HC

IIpakTH4yecKkue 3aHATHS:
OO6patHble TpUuroHoMeTpudeckre QYHKIMU: APKCUHYC, apKKOCHHYC, apDKTAHTeHC

Conep:xanue yueOHOro MaTepuaJia
[Ipocreiime TPUrOHOMETPUUECKHUE YPABHEHUS

Conep:xanue yueOHOro MaTepuaJia
[Ipocreiimme TPUrOHOMETPUYECKHE HEPABEHCTBA

HpaKaneCKne 3aHATHUSA:
HpOCTeI‘/’H_HI/Ie TPUTOHOMCTPHUYCCKUC YPABHCHHUA U HCPABCHCTBA

KonTtpoJsbHas padora Ne 3: «OCHOBBI TPUTOHOMETPHH»

Pa3nes 4. DyHK1uH, HX CBOHCTBA M rpaduKu

20

Tema 4.1Pyukuu. CpolicTBa
¢ynkuuit. O6paTHble QYHKIUU

Conep:xanue yueOHOro MaTepuaJia

Oynkiun. O6sacTh onpeAeseHns U MHOXKECTBO 3HAYCHU; rpaduK (YHKINH, TTOCTPOCHUE
rpadukoB QyHKIMHN, 3aJaHHBIX PA3IMUYHBIMH CIIOCOOaAMH

IIpakTHYecKkHe 3aHATHSA:

IIpumepsl 3aBUCUMOCTEN MEXTy IEPEMEHHBIMU B PEAJIbHBIX MPOLIECCAX U3 CMEKHBIX
muctuminH. Onpenenenue ysukuuid. [loctpoenne u urenue rpadhukoB GyHKIUN
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Conep:xanue yueOHOro MaTepuaJia
CaoiicTBa ¢pyHKIIMU. MOHOTOHHOCTh, Y€THOCTh, HEUETHOCTh, OTPAHUYEHHOCTH,

NepUOANYHOCTb. [IpoMexyTku Bo3pacTaHus U yObIBaHUS, HAMOOJIbIIICE U HAUMEHbBIIIEE 2
3HAUYEHUs], TOUYKH 3KcTpeMyMma. ['padudeckas HHTepIpeTaus
Conep:kaHue y4eOHOIro MaTepuaJa
[Ipumepbl  (GYHKIIMOHANBHBIX 3aBUCHMOCTEH B pEAIBHBIX TPOIECCaxX U  SIBICHUSX.
Apudmerndeckue onepanuu Haja GyHKuaMU. CrnoxHas Qyakmus (kommosunus). [TorsTue 2
0 HEMPEPHIBHOCTH (DYHKITUU
IIpakTHYeckune 3aHATHSA:
Uccnenoanmne Gpynkuuu. CBOHCTBA JIMHEHHOM, KBaIPAaTUUHOM, KYCOUHO-IMHEHHOW U
npobHo-nuHenHoi pynkuuu. HenpepsiBHble u nepuoandeckue Gynkunu. CBoiicTBa U 2
rpaduku cuHyca, KOCHHYCa, TAHT€HCAa U KOTaHTeHCa
Coaep:xanue yueOHOro MaTepuaJa
OoOpatabie pynknuu. OOIacTh ONpeneNcHUs M 00JIACTh 3HAYCHUH OOpaTHOUN (YHKITHH. 2
I'paduk obpatHOi pyHKLIKMK
IIpakTHYeckne 3aHATHSA:
2
Oo6patsble GyHKIMU U UX rpaduku. OOpaTHble TPUTOHOMETpUYEeCKHEe QYHKIIUU
Tema 4.2.CremneHHeble, Coaep:xanue yueOHOro MaTepuaJia
[TIOKa3aTCJIbHBIC, Onpenenenve ¢yHKOui, ux cBoiictBa u rpadpuku. IIpeoOpasoBanus rpadukos.
JorapuMUICCKHE U [TapannenpHbli MEPEHOC, CUMMETPUS OTHOCUTEIBHO OCEd KOOPAMHAT U CUMMETPHUS 2
TPUI'OHOMETPUICCKUC OTHOCHTEJIBHO Hayaja KOOPJAWHAT, CAMMETPHS OTHOCUTENIBHO NMPAMON Y = X, pacTsKEHUe
Gynkuun. ObparHble U C)KATHUE BIOJIb OCEN KOOPAUHAT
TPUTOHOMETPHYCCKUE PYHKIMH | [IpaKTHYECKHE 3AHATHSL: 5
[TpeobOpazoBanmne rpadrka GyHKINH.
KontpouabHas padora Ne 4: «DyHKIIMH, HX CBOHCTBA U rpaguKm» 2
Paznen 5. Hauaja MmaTeMaTH4yeCKOro aHAJIU3a 38
Tema Coaeprxanue yueOHOro MaTepuasa
5.1.IlocenoBaTenbHOCTH. ITocnenoBarenbHocTH. CriocoOBI 3amaHUsT M CBOMCTBA YHCIOBBIX IIOCJIELOBATEILHOCTEM. 4

llonamue o npedene nocnedosamenvrocmu .Cywecmeosanue npeoeid MOHOMOHHOU
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OZPGHMVQHHOﬁ noc1e008amelbHOCmu

Coaeprxanue yueOHOro MaTepuasa
CymMupoBaHue TOCIENOBaTeNbHOCTEH. beckoHeyHo yObIBaromass TeoMeTpHuYecKas
porpeccus ¥ ee cymma.

IIpakTuyeckue 3aHATHS:
UYucnoBas mocie10BaTeIbHOCTb, CIIOCOOBI €€ 3aJaHUsI, BBIYUCICHHS YIEHOB
nocnegoBarenbHocTu. [lpeaen nocneaoBaTenbHOCTH

HpaKanecmle 3aHATHUSA:
Hpe,[[e.]'[ MOCJIE0OBAaTEILHOCTH. beCkoHeuHO Y6LIBaIOH_[a$I ICOMCTPHUUCCKAA IIPOrpeCCUsid

Tema 5.2.11pousBoanas

Coaep:xanue yueOHOro MaTepuaJia

[IpousBonnas. IloHsTHE O TMPOM3BOAHON (YHKIWH, €€ TEOMETPUYECKUN U (U3UICCKUI
CMBICII. YpaBHEHHE KacaTeIbHOHM K rpaduKy pyHKLIHUH.

Conep:xanue yueOHOro MaTepuaJia
[Tpon3BosHBIE CYMMBI, pPa3HOCTH, IMPOW3BEICHHS, YACTHOTO. [IpOM3BONIHBIE OCHOBHBIX
AJIEMEHTapHBIX PYHKIMH

IIpakTHYecKHe 3aHATHSA:
[TpaBuna u hopmynsl nuddepeHIupoBanms, TaOIUIA TPOU3BOIHBIX JIEMEHTAPHBIX

byHKIHI

IIpakTuyeckue 3aHATHS:
[IpousBogHasd: MEXaHMYECKUM W TEOMETPUUYECKUM CMBICI IPOU3BOJHOM. YpaBHEHHE

KacaTeJILbHOHN B 0OIIEM BHIE

Coaep:xanue yueOHOro MaTepuaJia
[IpuMeHeHue nepBoi MPOU3BOAHON K UCCIEIOBAHUIO (PYHKITUN U TOCTPOCHUIO TPaUKOB.

Conep:kanue y4eOHOIro MaTepuaJa
[IpousBoHbIe 00paTHON QYHKIIUU ¥ KOMITO3ULUU (QYHKIITH

IIpakTHYeckHe 3aHATHSA:
HccnenoBanue GyHKIMH ¢ TTOMOLIbIO MPOU3BOAHOM. HaxoxaeHre HanOobIero,
HAaMMEHBIIET0 3HAUYEHHUS U SKCTPEMAJIbHBIX 3HAUCHUN QYHKIIUU
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Coaeprxanue yueOHOro MaTepuasa
IIpuMeps! HCIIOIB30BAHKS IPOU3BOIHOM JJI1 HAXO0KICHNS HAWIIYYILEro peuIcHUs B

MPUKJIAIHBIX 3a7a4ax. Bropas npousBoaHas, ee reoMeTpUIeCKUil U GU3NUECKUN CMBICTT. 2
HaxoxeHne CKOpoCTH IS mpo1iecca, 3aJaHHoro GopMyson U rpadukom
Tema 5.3.I1epBooOpa3zHas u Conep:kaHue y4eOHOIro MaTepuaJa
HHTETpal [lepBooOpa3nast u uHTerpan. lIpuMeHeHHe OINpEeAeTIEHHOr0 MHTErpaia Jjsi HaXOXIEHUS 4
TJIOIAIM KpUBOJMHEHHOM Tpanennn. Popmyna Herorona—IJleiibaniia
IIpakTHyeckue 3aHATHA:
Huterpan u nepoodpasnas. Teopema Herorona-Jleitonuna. [Ilpumenenne naTerpana K 2
BBIYUCIICHUIO (PU3UYECKUX BETMYHH U TUTOIIa1ei
IIpakTH4yecKkue 3aHATHS:
Wurerpan u neppoodpaznas. Teopema HoroTona-JleliOnuna. [Ipumenenue nurerpana K 2
BBIYUCTICHUIO (PU3UYECKUX BETMYHH U TUTOIIa1el
Coaep:xxanue yueOHOro MaTepuaJia 5
[Tpumepsl npuMEHEeHHsI MHTErpajia B PU3UKe U TeOMETPUU
Kountpoabsnas padora Ne 5: «Havajia MaTeMaTH4eCKOI0 aHAJIU32) 2
Pa3nes 6. KomOuHaTOpHKa, CTATHCTHKA U TEOPHS BEPOSITHOCTEH 24
Tema 6.1201eMeHTHI Coaepsxanue y4eOHOro MaTepuasa
KOMOHMHATOPHKH OcHOBHbIE TOHATUS KOMOMHATOPUKH. 3aJayd Ha TOJCYET 4YHCIa pa3MelIeHUH, 2
MEPECTAHOBOK, COYETAHUI
IIpakTHYecKHe 3aHATHSA:
Ucropus pa3BuTHs KOMOWHATOPHKH, TEOPUU BEPOSTHOCTEW W CTATHUCTHKA W HX POJb B 2
pa3auuHbIX cepax yeIoBeuecKoH ku3HeneaTeabHocTu. [IpaBruina KoMOMHATOPUKH
Conep:xanue yueOHOro MaTepuaJia
Pemenwue 3ana4 Ha nepebop BapHaHTOB 2
IIpakTHYecKkHe 3aHATHSA: 2
Pemenne koMOuHATOPHBIX 331a4. Pazmelienus, coueTanusi U epecTaHOBKU
Conep:xanue yueOHOro MaTepuaJia
®opmyna ounoma HerotoHa. CBolicTBa OMHOMUHAIBHBIX KOPGUIIMEHTOB. TpeyroibHUK 2

Ilackansa
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IIpakTHYeckne 3aHATHSA:
bunoma Herotona. Tpeyronbnuk Ilackains. [Ipuknagneie 3apaun

Tema 6.2. DeMeHTHI TEOpUU
BEpPOSATHOCTEU

Conep:xanue yueOHOro MaTepuaJia

CoObITHE, BEPOSTHOCTH COOBITHS, CIOXKCHHE M YMHOXXCHHE BEpOSTHOCTEH. [lonsamue o
He3a8UCUMOCMU COObIMULL

IIpakTHYecKkHe 3aHATHSA:
Kitaccuueckoe omnpeneneHue BEpOsSTHOCTH, CBOUCTBA BEPOATHOCTEH, TEOpEMA O CYMME
BEpPOSATHOCTEN. BrIuncienue BeposiTHOCTEN

Coaep:xanue yueOHOro MaTepuaJia

JluckpeTHas ciyyaiiHasi BEJIMYMHA, 3aKOH €€ Paclpe/IeICHHUS.

UucnoBbie XapaKTePUCTUKH TUCKPETHOU CiTydaiiHoOl BenuuuHsbl. [loHsiTue 0 3aKoHe
OOJIBIINX YHCEI

Tema 6.3. Di1eMeHTHI
MaTEMAaTUYECKOM CTATHCTUKHA

Coaep:xanue yueOHOro MaTepuaJia

[IpencraBienue qaHHBIX (TaOJIULBI, JUArpaMMbl, TpaduKH), TeHEpaJIbHAs COBOKYITHOCTbD,
BbIOOpKa, cpeiHee apudmerndyeckoe, Meauana. [lonsatue o 3ajauax MaTeMaTHUECKOM
cTaTUCTUKU. Perenue 3a1a4 ¢ IpMMEHEHHEM BEPOSITHOCTHBIX METO/IOB

IIpakTHYecKHe 3aHATHSA:
[Tpuknagneie 3amayun. [IpencraBieHrne YUCIOBBIX JAHHBIX

KonTtpouabHas padora Ne 6: «kKoMOMHATOpPHKA, CTATHCTHKA U TEOPHUS BEPOSTHOCTEH»

Paszpnen 7. I'eomerpus

64

Tema 7.1Koopaunats! u
BEKTOPbI

Conep:xanue yueOHOro MaTepuaJia

[IpsimoyronpHas (ZekapToBa) CHCTEMa KOOPAWHAT B MpocTpaHcTBe. DopMmysa paccTOsTHUS
MEX1y ABYMsI TOUKaMU. YpaBHEeHHUS c(hepbl, INIOCKOCTHH MPSIMOM

IIpakTnyeckue 3aHATHA:
JlekapToBa cHcTeMa KOOPJMHAT B TPOCTPAHCTBE. YPAaBHEHUE OKPYKHOCTH, CQepsl,

ILIOCKOCTH. PaccTosiHue MCXKAY TOYKaMH

Conep:xanue yueOHOro MaTepuaJia

Bekropsl. Mopayne Bekrtopa. PaBeHCTBO BekTOpOB. CiiokKeHHE BEKTOPOB. Y MHOKEHHE
BEKTOpa Ha 4uciI0. Pa3iioxkeHne BEKTOpa 110 HANPABICHUAM. YT0JI MEXKAY ABYMs BEKTOPAMHU
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IIpakTHYeckne 3aHATHSA:
BekTtopsl. JleiicTBHS ¢ BEKTOpaMu.

Conep:kanue y4eOHOIro MaTepuaJia

[Ipoekuus BexkTopa Ha ock. Koopauuatel Bektopa. CKalsipHOE MPOU3BEACHUE BEKTOPOB.
Hcnonb30BaHre KOOPAUHAT U BEKTOPOB IIPU PEILICHUU MAaTEeMaTUYECKUX U IPUKIIATHBIX
3a/1a4

IIpakTuyeckue 3aHATHS:
JlexapToBa cucTeMa KOOpJUHAT B IPOCTPAHCTBE.
JleficTBUS ¢ BEKTOpaMH, 3aJaHHBIMUA KoopArHaTaMu. CKaJIIpHOE MPOU3BEACHUE BEKTOPOB

IIpakTH4yecKkue 3aHATHS:
BekTtopHoe ypaBHEHHE IPSAMOM U INIOCKOCTH. VICIIOIp30BaHNE BEKTOPOB MPHU
JI0KA3aTeJIbCTBE TEOPEM CTEPEOMETPUU

Tema 7.2.11psiMbie U MITOCKOCTH
B IIPOCTPAHCTBE

Coaep:xanue yueOHOro MaTepuaJia

B3anMHOe pacnoniokeHue 1ByX IpsIMBIX B ITpocTpaHcTBe. [lapamiensHOCTs IpsMOi 1
IJI0CKOCTH. [IapauieIbHOCTh IIIIOCKOCTEN

IIpakTHYecKHe 3aHATHSA:
[Ipu3Haku B3aMMHOIO pACIOJIOKEHHS NPSAMBIX. YTOJII MEXAy HpsMbIMUA. B3aumnoe

PacCIOJIOKEHUE IPSIMBIX U IUIOCKOCTEN

Conep:xaHue yueOHOro MaTepuaJia
[lepneHMKyIApHOCTD NPSIMONM M IJIOCKOCTH. IlepnenauKynsp ¥ HaKJIOHHAsA. YTOJI MEXIY
IIPSIMOM U TUIOCKOCTBIO

IIpakTHYecKHe 3aHATHSA:
[lepneHuKyIsp U HAaKJIIOHHAS K IJIOCKOCTH. YTOJ MEXAY NMPSAMON U INIOCKOCTBIO. TeopeMbl

0 B3aMMHOM PAacIOJI0XKEHUH MPSMOM U INIOCKOCTH. Teopema o Tpex nepneHAnKyspax

Conep:xanue yueOHOro MaTepuaJia
JIByTpaHHBIN YroJl. YToil MEXAY IIIOCKOCTAMU. [IepleHIuKyIApHOCTD ABYX IUIOCKOCTEH

IIpakTHYecKkHe 3aHATHSA:
[Ipu3Haky ¥ CBOMCTBA NMApAJUICIbHBIX U NEPIEHIMKYISIPHBIX IUIOCKOCTEN

Coneprxanue y4eGHOro MaTepuasia
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I'eomerpuueckue mpeodpa3zoBaHus IPOCTPAHCTBA: MapaJUICIbHBIN IIEPEHOC, CAMMETPUS
OTHOCHUTEJIBHO IIJIOCKOCTH

HpaRTn'{ecmle 3aHATHUSA:
Paccrosaune ot ToukHn J0 IINIOCKOCTH, OT HpHMOﬁ A0 INIOCKOCTH, paCCTOAHUE MCKIY

IUIOCKOCTSIMH, MEX/Ty CKPEIMBAIOIIMMUCS MPSAMBIMHU, MEX/y IPOU3BOJIBHBIMU (PUTYPaMU B
IIPOCTPAHCTBE

Conep:xanue yueOHOro MaTepuaJia
[TapannensHoe mnpoektupoBanue. llnomans oprtoronanbHOW mnpoekuuu. W3o0pakeHue
MIPOCTPAHCTBEHHBIX (PUTYD

IIpakTH4yecKkue 3aHATHS:
[TapannenpsHO€ NMPOEKTUPOBAHHME M €ro CBOMCTBA. TeopemMa O IUIOAAA OPTOTOHAIBHOMN

MPOEKIIUN MHOTOYTOJIbHUKA. B3anuMHOe pacmonokeHue npocTpaHCTBEHHBIX QUTYP

Tema 7.3. MHOTrOrpaHHUKH

Coaep:xanue yueOHOro MaTepuaJa

Bepmunsbl, pebpa, rpaHu MHoOrorpaHHuka. Pa3BepTka. MHOTOTpaHHBIC YIUIbI. BbIMyKibie
MHOrorpanHuku. Teopema Ditepa

Conep:xanue yueOHOro MaTepuaJia
[Tpusma. [IpsimMas u HakoHHas npusma. [IpaBunbHast npusma. [lapannenenunen. Kyo.

Conep:xanue yueOHOro MaTepuaJia
[Mupamuna. [IpaBunbHas nupamuaa. YcedeHHas nupamuaa. Terpadap. CuMMmeTpuun B KyoOe,
B MapajuieNienuresne, B mpu3Me u nupamuze. CedeHus Kyoa, Ipu3Mbl U TUPAMUIBI

HpaKaneCKne 3aHATHUSA:
Pazauunbie BUIBI MHOT'OT'PAaHHUKOB. Hx I/I306pa)KeHI/I$I.

HpaKaneCKne 3aHATHUSA:
CeueHus u Pa3BCPTKHU MHOT'OT'PaHHUKOB. Bunasr CI/IMMCTpI/Iﬁ B IPOCTPAaHCTBC. CI/IMMeTpI/IH
TCJI BpallICHUA 1 MHOI'OT'PAaHHHUKOB

Conep:xanue yueOHOro MaTepuaJia

[IpencraBnenre o MpPaBUIIBHBIX MHOTOTpaHHHMKaX (TeTpasiap, KyO, OKTadp, AOAEKa’ap U
ukocayp).[1nomaayu moBepXHOCTH MHOTOTPAaHHUKOB
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HpaKTI/I‘leCKI/Ie 3aHATHUA:

[Inou1ab MOBEPXHOCTH 2

Tema 7.4.Tena u noBepxHoct | Coaep:xanue y4eOHOro MmaTrepuaJia

BpallCeHus Hunuuap u konyc. YcedeHHslt konyc. OCHOBaHUE, BHICOTA, OOKOBAsi TOBEPXHOCTb, 2
oOpasyromas, pa3Beprka. OceBble ceueHUs M CEUSHUs, MAPAIIICIbHbIE OCHOBAHHIO
IIpakTnyeckue 3aHATHSA: 5
Ceuenus 1 pa3BepTKU MHOTOTPAHHHUKOB.
Coaep:xanue yueOHOro MaTepuaJia
[ap u cdepa, ux ceuenus. KacarenpHas miockocTs K chepe 2
IIpakTnyeckue 3aHATHSA: 5
Ceuenus v pa3BepTKU MHOTOTPAHHHUKOB.

Tema 7.5.13mepenus B Coaep:xanue yueOHOro MaTepuaJia

reoOMETpUn O6bem u ero usmepenwe. WMHrerpanpHas ¢opmyna odbema. Dopmynbl o0beMa Kyoa, 2
MPSIMOYTOJIBHOTO Tapasuielenurnena, Npu3Mel, mmHapa. Gopmynsl o0bemMa TUpaMUIbl U
KoHyca. PopMyJibl IIJIOLIAAN TOBEPXHOCTEN IIMJIMHPA U KOHYCa
Conep:xanue yueOHOro MaTepuaJia
®opmynsl oO0bemMa mmapa u 1wiomanu cdepsl. [lomobue Tten. OTHoUIEHUS TUIOIIANEH 2
MMOBEPXHOCTEN U 00bEMOB MOJOOHBIX TEI
IMpakTnyeckue 3aHATHSA: 5
Boruncnenue muomaseii u 005EMoB
KountpoJabsnas padora Ne 7: «["'eomeTpusi» 2
IIpomexyTouHas aTTecTanMsA 24
Bcero 272

Jlnist XapaKTepUCTUKH YPOBHSI OCBOCHUS yUeOHOT0 MaTepualla UCIOJIb3YIOTCS CIelyromue 0003HaueHus:

1. — 03HaKOMUTENBHBIN (y3HABaHUE paHee U3yUYEHHBIX 0OBEKTOB, CBOICTR);

2. — penpoAyKTUBHBIN (BBIIOIHEHUE IEATEIILHOCTH 110 00pa3Iy, MHCTPYKLUHU UIIH 1101 PYKOBOJCTBOM)

3. — IPOYKTUBHBIH (IUTAHUPOBAHKUE U CAMOCTOSITEIILHOE BHITIOJTHEHHE JICATEIbHOCTH, pellieHe TPOOIEMHBIX 3a/1a4)
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2.4. Coagepxxanue pa3aeoB JUCHUILIMHBI

2.4.1. 3aHATHA JEeKIHOHHOI0 THIIA

Ne
pa3
Jen
a

HanmenoBanue
pasnena

Copeprxanue paszena

®opmMma
TEKYIIEro
KOHTPOJIS

1

2

3

4

Bsenenue

MaremaTuka B HayKe, TEXHUKE, YKOHOMHKE,
WH(OOPMALIMOHHBIX ~ TEXHOJOTHUAX W MPAKTHYECKOU
nesitenbHOCTH. Llenmu u 3amaun u3ydeHuss MaTeMaTHKHU TIpU
ocBoennu npodeccurt CI10 u cienmansrocreit CI10.

v

Anrebpa

Llenble W panuoHanbHBIE uyKcia. JelicTBUTEIbHBIE YHUCIA.
[TpubnmxenHble BeruncieHus. KomiuiekcHble uncna.

Kopuu u crenenu. KopHu HaTypajibHOM CTENEHW U3 YMCIIA
1 ux cBoiicTBa. CTENEHH C pallMOHAILHBIMU MMOKAa3aTEIsIMU,
ux cBoiicTBa. CTeneHu ¢ AeHCTBUTENbHBIMU MOKA3aTENSIMHU.
CBoiicTBa CTENEHU C JICUCTBUTEIBHBIM MOKA3aTEIIEM.
Jlorapudm. Jlorapudm YHUCIA. OcHoBHOE
JorapupMHUECKOe TOXIECTBO. Hecsartuunbie u
HaTypanbHble  Jorapudmsel.  IlpaBunma  pmelictBuUH €
norapupmamu.  [lepexoq K  HOBOMY  OCHOBAHHIO.
[IpeoOpazoBanue anredpanvecKux BBIPKCHHH.
IIpeoOpa3oBanue paloOHATbHBIX, HppaIMOHATIBHBIX
CTENEHHBIX,  IOKa3aTeNbHBIX U  JIOTapU(PMHUECKHUX
BBIPAKECHHH.

YpaBHeHus u
HEpPaBEHCTBA

VYpaBHeHUsT UM cuUCTEMBl ypaBHEHMH. PanuoHaibHbIe,
UPPALMOHAIIBHBIC, [TOKA3aTEeIIbHBIE U TPUTOHOMETPUUECKUE
YpaBHEHHUS U CHCTE€Mbl. PaBHOCWIBHOCTb YpaBHEHUH,
HEPAaBEHCTB, cHUcTeM. (OCHOBHBIE IPUEMBI HX PELICHUS

(paznmoxeHue  Ha  MHOXUTENM,  BBEJCHHE  HOBBIX
HEM3BECTHBIX, IIOJICTAHOBKAa, Trpaduyeckuii  MeTon).
HepaseHncrsa. PannonaneHsle, HUPpPALMOHAJIBHEIE,

[IOKa3aTe/IbHbIE U TPUTOHOMETPUYECKUE HEPABEHCTBA.
OcHoBHbIE TpHEMBI UX pelleHud. Vcrnonb3oBaHne CBONCTB
U TpapuKoB (QYHKUMH TpU pELIEHUH YpPaBHEHUH U
HepaBeHCTB. Meron wuHTepBasnoB. M300pakeHue Ha
KOOPJAMHATHOU IIJIOCKOCTH MHOJKECTBA  PEIICHUH
YPaBHEHHH M HEPABEHCTB C JIByMs INEPEMEHHBIMH U HX
cucreM. lIpumeHeHne MaTeMaTHYeCKUX METONOB JUIS
pelLIeHNs CO/IepKaTeNbHBIX 3a/1a4 M3 Pa3IMYHBIX 00JacTel
HayKl W TpaKkTHKW. VHTepnperanus pes3ysbrara, yder
pEaJIbHBIX OTPaHUYEHUH.
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pa3
Jen

Hanmenosanue
pasnena

Copeprxanue paszena

dopma
TEKYIIEro
KOHTPOJIS

2

3

4

OCHOBBI
TPUTOHOMETPHH

Paguannas mepa yrna. BpamarensHoe asuxenue. Cunyc,
KOCHUHYC, TAaHIeHC M KOTaHreHc uyuciaa. DopMyibl
npusegeHusd. Dopmynsl cioxeHUss. PoOpMyIbl yIABOCHUS
DopmyIsl IIOJIOBUHHOTO yria. ITpeobOpazoBanus
IIPOCTEUIINX TPUTOHOMETPUYECKUX BBIPAKEHUH
[TpeoOpa3oBaHue CyMMbl TPUTOHOMETPUYECKUX (DYHKIMH B
IIPOM3BEICHUE U INPOU3BEIEHUS B CymMMy. BbIpakeHue
TPUTOHOMETPUYECKUX byHKIUH yepes TAHI'€HC
IIOJIOBUHHOTO apryMeHTa. Tpuronomerpuyeckue
ypaBHEHUS u HEpPaBEHCTBA IIpocreiimue
TPUTOHOMETPUYECKHE YPaBHEHHSI. ITpocreimue
TPUTOHOMETPUYECKHUE HEPaBEHCTBA. Oo6parHbie
TPUTrOHOMETpUUYECKHE (QYHKIMHU. APKCHHYC, apKKOCHHYC,
ApPKTaHIeHC.

Y.A

DyHKIMH, UX
CBOMCTBA U
rpadguku

@Oynkiun. O61acTh onpeseneHuss 1 MHOKECTBO 3HAUEHUH,
rpaduK  QYHKIUH, TMOCTPOCHHE TpapuKoB (HYHKIIHH,
3aJJaHHBIX Pa3NUYHBIMU criocoOamu. CBOHMCTBa (DyHKITHH.
MOHOTOHHOCTb, YETHOCTb, HEYETHOCTb, OI'PAaHUYCHHOCTb,
NEPUOMYHOCTE. [IpOMEXyTKH BO3pacTaHUs W yObIBaHHSA,
HanOoJIbIlIee U HAUMEHbIIIEE 3HAYCHUS, TOUKH IKCTPEMyMa.
I'paduueckas UHTEpIpeTays. [Tpumepsr
(YHKIMOHATBHBIX 3aBUCHMOCTEH B peabHBIX MpOIeccax U
ABJICHUAX. ApHU(PMETHUYECKHE OINepalud HaJ (QYHKLUUIMHU.
Cnoxnas  QyHkumst  (kommosuuus).  [lonstue o
HenpepbIBHOCTH (QyHKUuU. OOpatHble ¢yHkuuu. Ob6macTb
omnpezeNeHuss U 00JacTh 3HAYEHUH OO0paTHOM (QyHKIMH.
I'padux obparHoit dyHkumnu. OnpeneneHus GyHKIUH, UX
cBoiictBa u rpaduku. IIpeoOpazoBanus rpaduKoB.
[TapannensHbI TIEPEHOC, CUMMETPHSI OTHOCHTEIBHO OCEU
KOOpAMHAT M  CHUMMETpPUS  OTHOCHUTEJIBHO  Hayaia
KOOPJMHAT, CHUMMETPHsSI OTHOCHUTENBHO MpSIMONY = X,
pacTshKeHHe M CKaTue BA0JIb Ocei KOOpIMHAT.
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pa3
Jen

Hanmenosanue
pasnena

Copeprxanue paszena

dopma
TEKYIIEro
KOHTPOJIS

2

3

4

Hauamna
MaTEMATHYECKOI'O
a”aju3a

[TocnenoBarenbHocT. CrocoObl 3agaHMs M CBOMCTBA
YUCJIOBBIX TOcienoBaTenbHOCTeR. [loHsATHE O Tpenene
I10CJIEI0BATEIBHOCTH. CyecTtBoBaHue npezena
MOHOTOHHOM OTrpaHUYECHHOU MIOCJIEIOBATEIbHOCTH.
CyMmmMmupoBaHue II0CJIEI0OBATEIIbHOCTEM. beckoneuno
yObIBarolasi reoMeTpuueckasl IMporpeccus U ee CyMMa.
[TpousBonnas. IlonstHe o mnpousBoAHON (yHKIMH, ee
FCOMETPUYECKUA H  (PU3MYECKUH CMBICI. YpaBHEHHUE
KacaTenbHOU K rpaduky ¢yHKud. [Ipou3BOgHBIE CYMMBI,
pa3HOCTH,  Mpou3BelneHHUs, 4acTHble. IIpousBogHbIe
OCHOBHBIX  dyieMeHTapHbIX  ¢(yHkmui.  [Ipumenenue
MIPOM3BOJHOM K HCCIENOBAHUIO (YHKIUH U TOCTPOSHUIO
rpadukoB. IlpousBoguble  oOpaTHOW  GyHKIUMU U
KOMIO3UIMK  QyHKUMH.  [lpumepsl  HMCHOIB30BAHUSA
MIPOU3BOJHON JI1 HAXOXACHUS HAWIy4dllero peleHus B
NPUKIAIHBIX  33jayax. Bropas  npousBojHas, ee
reoMeTpuyeckuii u Qusnueckuii cmbica. Haxoxnenue
CKOpPOCTH JUIsl Ipoliecca, 3aJaHHOro  Qopmyjol u
rpadukomM. IlepBooOpasnas u wuHTerpan. Ilpumenenue
ONpEENIEHHOr0 MHTErpajga Jjs HaXOXKJIEHUs IUlouiaau
KpuBOJMHENHHON  Tpameuun. DPopmyna  HeroToHa—
Jleitonuua. [Ipumepsl npuMeHeHus: UHTerpaia B (pusuke u
T€OMETPHUH.

v

KombunaTopuka,
CTaTUCTHKA U
Teopust
BEPOATHOCTEMN

OcCHOBHbIE TIOHSITHUS KOMOMHATOPUKU. 3ajaud Ha TOJCYET
YuciIa pa3MELIEHUH, MEPECTaHOBOK, coueTaHuM. PelieHue
3amay Ha nepebop BapuantoB. Gopmyna Ounoma HrroToHa.
CaoiicTBa OMHOMHHANBHBIX K03 uieHToB. TpeyroabHUK
[Tackans. CoObITHE, BEPOSTHOCTH COOBITHS, CIOKEHHE U
YMHOX€HHE BeposiTHocTel. [loHsATHEe O He3aBUCHUMOCTH
coObITuH. JlMCKpeTHas ciydyailHas BeIWYMHA, 3aKOH €€
pacnpeneneHus. YHCIOBbIE XapaKTEPUCTUKU AUCKPETHOU
ciayuyaiiHoUM BenmnuuHbl. [loHATHE O 3aKOHE OONBIINX YHCEI.
[TpencraBnenue qaHHBIX (TaOIMIIBI, AUArpaMMBbI, TPaQUKH),
reHepayibHast COBOKYITHOCTb, BBIOODKA, cpenHee
apudmernueckoe, Menuana. [loHstTme o  3amavax
MaTeMaTUYECKON CTaTUCTUKHU. PemeHne MNpakKTUuYECKUuX
3a/1a4y C MPUMEHEHUEM BEPOSITHOCTHBIX METOJIOB.
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a3 HaumenoBanwue CI)OpMa
p ConeprxaHnue pazaena TEKYILETO
Ael pasieia KOHTPOJIA
a p

1 2 3 4

7 | Teometpus B3anmHoe pacnonoxeHue IByX NpPSIMBIX B IPOCTPAHCTBE. v

[TapamnensHOCTh TpsiMONT M TIO0CcKOCTH. [lapamiensHOCTH
IJI0CKOCTEN. [leprneHauKyIIpHOCTh IPSAMON U IUIOCKOCTH.
[lepieHauKyssp U HAKIOHHAS. YTOJ MEXIYy MNpsIMON H

IUIOCKOCTBIO.  JIByrpaHHelii  yroia.  Yroax  Mexnay
IVIOCKOCTAMU. [lepneHauKyIapHOCT ABYX IUIOCKOCTEH.
I'eomerpuyeckue npeoOpa3zoBaHus IIPOCTPAHCTBA:

NapaJUICJIbHBIM  [IEPEHOC, CUMMETPUS  OTHOCUTENIBHO
miockoct. [lapamtensHoe mnpoektupoBanue. Ilnomans
OpPTOTrOHAJILHOU IIPOEKIIUH. N300pakenue
NPOCTPAHCTBEHHBIX (uUryp. MHOrOrpaHHuKd BepmunHsl,
peOpa, rpaHu MHororpanHuka. PassepTka. MHOrorpaHssle
yriael.  Beinykiable MHoOrorpaHHuku. Teopema Diinepa.
[Ipuszma. Ilpsimas u HaknoHHas TmpusMa. IIpaBunbHas
npusma. [lapamnenenunen. Ky6. [Mupamuna. IlpaBunbHas
nupamMuja. YceueHHas nupamuaa. Terpasap.CuMmMmerpuu B
KyOe, B mapajuiesnenunesne, B npusMe u nupamuae.CedeHus
KyOa, mpu3Mbl U nupamuzbsl.lIpeacraBienne o NpaBUIbHbBIX
MHOTOTpaHHHMKax (Terpasape, KyOe, oKTajzape, A0AeKa’rape
u ukocadpe). Tena u noBepxHoctu BpamieHus Lunuaap u
KOHYC. YceueHHbI KOHyc. OcHOBaHUE, BbICOTa, OOKOBas
HOBEPXHOCTh, 0Opa3zymomas, pa3BepTka. OceBble CEUCHUS U
cedeHus, napaienbHble ocHoBaHuio. Illap u cdepa, ux
ceuenus. KacatenpHast miuockocTth k chepe. M3mepenus B
reomerpun OObeM U ero wusmepenue. HHTerpanpHas
bopmyna o0bema. DopmyJsl o0beMa KyOa,
IPSIMOYTOJIBHOTO Mapajulefienunena, NpU3Mbl, IWIMHIPA.
®opmynel  o0bemMa mHUpaMUABI U KOHyca. DopMyIbl
IJIOIIA M IOBEPXHOCTEW WWIMHJIpAa U KOHyca. DopMyiibl
o0bema mapa u 1wiomagu cgepsl. IlogoOue Te.
OTHOmICHUST  IUIOIMIAJIed TIOBEPXHOCTEH U 00BEMOB
nono0HbIX Ten. Koopaunatel u BekTopsl IIpsmoyrosbHas
(mekapToBa) cucTeMa KOOpAMHAT B  IPOCTPAHCTBE.
dopmyra pacCTOSIHUSI MEXKIY IBYMS TOUKAMH. Y paBHEHUS
cdepsl, IOCKOCTU U NpsiMOd. Bektopsl. Moayibs BekTopa.
PaBeHcTBO BEKTOpOB. Cl0XKEHHE BEKTOPOB. YMHOXKEHHE
BEKTOpa Ha 4yKcio. Pa3noxeHne BeKTopa Mo HAaIPaBICHUSM.
Yron mexay aByMs BekTopamu. IIpoekius BekTopa Ha OCh.
Koopnunatet  Bektopa.  CkansgpHOoe  IPOU3BEACHUE
BEKTOpOB. lcnonb3oBaHWe KOOPAMHAT M BEKTOPOB IIpU
pellIeHnH MaTeMaTUYECKUX M MPUKJIAJIHbIX 33a4.

[Tpumeuanue: Y — ycTHbII onpoc, JI — MaTeMaTUYeCKUM AUKTAHT

2.4.2. 3aHATHSA CEMHMHAPCKOI0 THUIIA
He npenycmorpenst
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2.4.3. IlpakTHYecKkne 3aHATHS

Ne

HanmenoBanue
pasznena

HammeHnoBanne npaktiuueckux (JJabopaTopHBIX) paboT

dopma
TEKYILEeTro
KOHTPOJIS

2

3

4

Bsenenue

v

Anrebpa

Apudmernueckue IEHCTBUS HaJ 4YHUCIAMH, HaXOXJICHUE
MPUOMKCHHBIX 3HAYEHUH BEIMYMH M [OTPEIIHOCTEH
BBIYHCIICHUH (a0COJIFOTHOH M OTHOCHTEIBHOM), CPaBHCHHE
YHCIIOBBIX BbIpaKeHUH. Brlunciienne u cpaBHEHHE KOpPHEH.
Brimonnenue  pacuetoB ¢ paaukainamu.  PemieHue
UppalMOHANIBHBIX ~ ypaBHEHUH. HaxoxaeHue 3HaYeHUN
CTeNeHeH C palnuOHAIBHBIMHM IMOKa3aTensiMu. CpaBHEHUE
creneneid. IIpeoOpa3oBaHus BBIpAKEHUH, COJEPKAIINX
crenienu. PelmieHue moka3aTeNbHBIX ypaBHEHHH. Perienue
MPUKIIATHBIX 33/1a4. Haxoxaenne 3HaueHUH Jiorapudma mo
MPOU3BOJILHOMY  OCHOBaHuio. Ilepexom oT  omHOrO
OCHOBaHHUSI K JpyroMmy. BreluucieHue u cpaBHEHUE
norapudmoB. JlorapudmupoBaHue ¢ MOTEHIMPOBAHUE
BoIpakeHUH. [IpuOnkeHHbIE BBIYUCICHUS W PEIICHUS
NPUKJIAAHBIX  3ajad. Pemenne  norapudmuyueckux
ypaBHEHUH.

V., IIP,KP

YpaBHeHus u
HEpaBEHCTBA

Kopuu ypaBHEHUH. PaBHOCHIBHOCTD ypaBHEHUH.
[IpeoOpazoBanue ypaBHeHHH. (OCHOBHBIE TMPHEMBI pEIICHUSI
ypaBHeHUH. Pemierme cucreM ypaBHeHWH. Vcmonp3oBaHue
CBOWCTB M TpapukoB (GYHKUMH JUIS pEUICHUS YpaBHEHUH U
HEPaBEHCTB.

V,ITP,KP

OCHOBBI
TPUTOHOMETPHH

PaguanHbll MeTOn W3MEpPEHMs YIVIOB BpAIlCHHS W CBA3b C
rpagycHod Mepoid. OCHOBHBIE TPUTOHOMETPHUYECKHE TOXIECTBA,
(GopMyNbl  CIOXKEHUS, YJIBOCHHS, NpPeoOpa3OBaHUE CYyMMBEI
TPUTOHOMETPUYECKUX GbyHKINH B MIPOU3BEJCHHUE,
npeoOpa3oBaHue MPOU3BEICHHUS TPUTOHOMETPHUECKUX (QYHKLIUH B
cymmy. Ilpocreiinime  TpUTrOHOMETPUYECKHE YpPaBHEHUS U
HepaBeHcTBa.  OOpaTHble  TPUTOHOMETpUYECKHE  (YHKIIWU:
APKCUHYC, apKKOCHUHYC, ApKTaHTEHC.

V,ITP,KP

DyHKIMH, UX
CBOMCTBA U
rpaduxu

[Ipumepsl 3aBUCHMOCTEH MeEXAy IEPEeMEHHBIMH B peajbHbIX
nporeccax M3 CMEXHBIX IucHHIUMH. OnpezaencHue (QyHKIHN.
IMoctpoenne wu urenue rpadukoB ¢yskiui. HMccnegoBanue
¢ynkumu. CBolicTBa JMHEWHOW, KBaApaTHMYHOH, KyCOYHO-
JTUHEHHOW W JpOoOHO-NMHEHHON ¢yHkuuH. HenpepbiBHBIE wH
nepuognueckue QyHkiuu. CBoiicTBa W TrpaQuKe CHHYCA,
KOCHHYycCa, TaHreHca M KoraHreHca. OOpaTHble (QYHKIUM M HX
rpauKy. ObpatHsie TPUTOHOMETPUYECKHE ¢$byHKUIMM.
IIpeobOpazosanus rpadpuka Gyukiuu. ['apMoHudeckue KojaeOaHus.
[Mpuknaguele 3amauu. [lokasaresbHble, JIOrapu@MHUUECKUE,
TPUTOHOMETPUYECKHE YPABHEHUS 1 HEPABEHCTBA.

V,ITP,KP

Hauana
MaTEMATHUECKOTO
agajn3a

UwncnoBast  mOCIEeNOBaTENbHOCTh,  CIIOCOOBI €€  3a/aHuf,
BBIYMCIICHHS YJIEHOB MOCIIEI0BATENIEHOCTH. [Ipenen
MOCJIe0BaTeNFHOCTH. beckoHeuHo yOBIBaromias reoMeTpuieckast
nporpeccusi. IIpou3BonHas: MEXaHUYECKUH U TeOMETpUYECKUU
CMBICTT TIPOW3BOJHON. YpaBHEHHE KacaTeJIbHOW B 0OIEM BHJIE.
IMpaBuma wu  ¢dopmynsl  auddepeHMpoBaHus,  Tabnuia
MIPOM3BOJHBIX 3JeMeHTapHbIX GyHKUuK. McciaenoBanue GyHKUIUU
C TIOMOIIBI0  Tpou3BojHOW. HaxokmeHne  HaUOOJBINETO,
HaMMEHBIIIETO 3HAUCHHS W DKCTPEMAJbHBIX 3HAUYCHUH (PYHKIHH.

V.ITP,KP
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Wnterpan u mnepBooOpasnas. Teopema HpioTona—IJleitOnmma.
IIpumeHeHue MHTErpaja K BBIYUCICHHUIO (PU3MYECKUX BEJIUYMH U
Iomanei.

Komb6unaropuka,
CTaTUCTHKA U
TEeOpHUst
BEPOATHOCTEH

Hctopuss pa3BuTHUS KOMOMHATOPUKH, TEOPUU BEPOSTHOCTEH U
CTAaTHCTUKA W WX POJb B PAa3NUYHBIX cdepax dYeTOBedecKoi
JKH3HemesaTenbHOCTH.  IIpaBmira  komOmHaTopuku.  Permrenwne
KOMOMHATOPHBIX 3azay. Pazmenienus, coueTaHus u
nepectaHoBku. bunom Hpiorona wu TpeyronsHuk Ilackans.
ITpuknaansie 3agaun. Knaccuueckoe ompejeneHue BEpOSTHOCTH,
CBOMCTBa BEpPOSITHOCTEH, TeopeMa O CyMME BEpOSTHOCTEH.
Brruncnenue BEPOATHOCTEM. IIpuxknannsie 3a7a4U.
[IpeacraBneHne YUCIOBBIX JaHHBIX. [IpUKIaHbIe 3a0a4u.

V,ITP,KP

['eomerpus

IIpu3Haku B3aUMHOTO pACIHOJIOKEHUS MPSAMBIX. YTOJI MEXIY
npsMbIMH. B3anMHOe pacmonokeHue NpsIMBIX U IUIOCKOCTEH.
[lepnenanKynsap U HAKJIOHHAS K TNIOCKOCTH. YTOJI MEXAY MPSIMOM
M TUIOCKOCTBIO0. TeopemMbl 0 B3aHMHOM PaCIIOJIOKEHUH MPSAMOU 1
miockocTd. Teopema o Tpex mnepneHaukyispax. I[lpuzHaku u
CBOMCTBAa MapajUIeNbHBIX U NEePHEHAUKYISPHBIX IUIOCKOCTEH.
PaccrosiHue OT TOYKHM O IJIOCKOCTH, OT HPSIMOM A0 IUIOCKOCTH,
pPacCTOSTHUE MEXAY IUIOCKOCTSIMU, MEXAY CKPEIIMBAIOLIUMUCS
NPSIMBIMH, MEXKIY MPOU3BOJIBHBIME (UTypamMH B TPOCTPAHCTBE.
[TapamienbHOE€ IPOEKTUPOBAHUE U €ro CBOMCTBA. leopema o
RIOWAOU OPMOOHATLHOU NPOeKYUU MHO20y201bHUKA. B3anMHOE
pacrojIoKeHHe MPOCTPAaHCTBEHHBIX (uryp. PaznndnHbie BUIBI
MHOTOTPaHHUKOB. Mx wm3o0paxenus. CeueHUs, pa3BepPTKU
MHOTOTPaHHUKOB. [Imomane moBepxHOCTH. Buapl cummeTpud B
npoctpaHcTBe. CUMMETpUs TeNl Bpall€HUS! U MHOTOIPAHHHUKOB.
Breruncnenne tomanei u o0bemoB. Bekrtopwl. [leiicTBust ¢
BekTOopaMu. JlekapToBa cucTeMa KOOpAWHAT B IPOCTPAHCTBE.
YpaBHeHHE OKPYKHOCTH, CHEPHI, TUIOCKOCTH. PaccTosHue Mexay
Toukamu. JlelcTBUsS ¢ BEKTOpamu, 3aJaHHBIMU KOOPAWHATaMU.
CkanspHoe TPOU3BEACHHE BEKTOPOB. BeKTopHOE ypaBHEHHE
npssMoil ¥ mIoCKocTH. Vcmonb30BaHHE  BEKTOPOB — IpH
JI0Ka3aTeJIbCTBE TEOPEM CTEPEOMETPHUH.

VY, I1P,KP

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

2.4.4. Conep:xaHue caMOCTOSITEILHON PadoThI

He npexgycmotpeno.

2.4.5. IlepeyeHb y4eOHO-MeTOAUYECKOI0 o0ecredeHus 1JIsl CAMOCTOATEIbHOI padoThI
00y4aroIMXCcH Mo JUCUMUIIIMHE

He npenycmoTtpeHo.

28




3. OBPA3ZOBATEJIBHBIE TEXHOJIOI'MHU

OcobGeHHOCTh (PeepatbHBIX TOCYTAPCTBEHHBIX O0OpPa30BATEIBHBIX CTAaHIAPTOB
00pa30BaHUSI—ATO WX JESATCIHHOCTHBIM XapakTep, KOTOPHIH CTaBUT TJIaBHOM 3adadei
pPa3BUTHE JUYHOCTU OOYUaAIOIIETOCs.

[TocTaBneHHass 3amada TO3BOJSET MPEBPATUTh TPAAUIMOHHOE OOyYCHHE,
HaIpaBJICHHOEC HA HAKOIUICHWE 3HAHWM, yMEHU, HABBIKOB, B IPOILIECC Pa3BUTHUSA
JUYHOCTH CTYJ€HTa, a HWMEHHO BHEJIPEHHE COBPEMEHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTUI. YXOJl OT TPaJAUIMOHHOTO 3aHATHUS YEpPe3 MCIOJb30BAaHHE B IPOIECCE
00y4eHHs HOBBIX TEXHOJIOTHH MO3BOJISET YCTPAHUTh OJHOOOpa3re 00pa3zoBaTeIbHON
Cpeabl U MOHOTOHHOCTH YU4e€OHOIO Mpoliecca, CO37AacT YCIOBHUS JIJII CMEHBI BUJIOB
JESITETLHOCTH oOyyJarommxcs, MO3BOJIUT pean3oBaTh PUHIIUIIBI
30poBbecOepexeHusi. PexoMeHayeTcs OCYIIECTBISATh BBIOOP TEXHOJIOTMM B
3aBUCHUMOCTH  OT  MPEIMETHOTO  COACp)KaHWS, I1eNed  3aHATHS, YpPOBHS
MOATOTOBJICHHOCTA  OOY4YarolIUMXCsi,  BO3MOXKHOCTH  YJIOBJIETBOPEHHUSI  HX
00pa3zoBaTEeIbHBIX 3aMPOCOB U UX BO3PACTHON KaTErOpPHHU.

B ycnoBusax peamuzanmu TpeOboBanuit ®I'OC Hamboiiee akTyalbHBIMUA TIPH
M3YUYCHUHM MAaTEMATUKW CTAHOBSTCS CIEAYIOLME 00pa30BaTeIbHbIE TEXHOJIOTUH:

1) THYHOCTHO-ACATEIIbHAS TCXHOJIOTHS;

2) urpoBasi TEXHOJIOTHS;

3) pa3BuBaroIas TEXHOJIOTHUS;

4) 3mopoBbecOeperaroias TeXHOIOTHS;

5) nH)OKOMMYHHUKAITMOHHAS] TEXHOJIOTHSI.

3.1.00pa3oBaTe/ibHbIE TEXHOJOTMH NP NMPOBEICHUN JIEKINH

Ne Tema Bunbsl mpuMeHseMbIxX Kon-Bo
00pa30oBaTeNbHBIX TEXHOJIOTUI| Yac

1 2 3
1. Bsenenue JInynocTHO-EesATEIbHAS
TEXHOJIOT S,
Pa3BUBAOILAs] TEXHOJIOTUS
2. Tema 1.1. Pa3BuTne noHsaTHs 0 yncie JInynOCTHO-EATEIBHAS 6
TEXHOJIOT U,
Pa3BUBAOIAS] TEXHOJIOTUS
3. Tema 1.2. Kophu, crenienu u sorapudmel JInynoCTHO-AEATEIbHAS 8
TEXHOJIOTHUS;
Pa3BUBAOILAs] TEXHOJIOTUS
4, Tema 2.1. YpaBHEHUs U CUCTEMBI YpaBHEHHM JInynoCTHO-AEATEIbHAS 8
TEXHOJIOTHUS;
Pa3BUBAOILAS] TEXHOJIOTUS
5. Tema 2.2. HepaBeHcTBa JInyHOCTHO-IEeATENbLHAS 4
TEXHOJIOT U,
Pa3BUBAOIIAS] TEXHOJIOTUS

N |
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6. Tema 3.1. OCHOBHBIE TIOHATHS JIn4yHOCTHO-EeATENbHAS 2
TEXHOJIOTHS;
pPa3BUBAIOIIAS] TEXHOJIOTUS
7. Tema 3.2 OcHOBHbIE TPUTOHOMETPUUYECKHUE JInuHOCTHO-IEATEIbHAS 4
TOX/IECTBA TEXHOJIOTHS;
pa3BUBAIOIIAs TEXHOIOTHS
8. Tewma 3.3 IIpeoOpazoBanus MPOCTEHIIIMX JlnynocTHO-EesTEIbHAS 4
TPUTOHOMETPUYECKHUX BBIPAKEHUN TEXHOJIOTHS;
pPa3BUBAIOIIAS] TEXHOJIOTUS
9. Tema 3.4. TpuronoMeTpuueCcKrUe ypaBHEHUS U JInuHOCTHO-IEATEIbHAS 6
HEpaBEHCTBA TEXHOJIOT S
pa3BUBAIOIIAs TEXHOIOTHS
10. Tema 4.1 @ynkuun. CBolicTBa QyHKITUH. JIn4yHOCTHO-EeATEIbHAS 6
O6parnbie GyHKITMH TEXHOJIOT S,
pa3BUBAIOIIAS] TEXHOJIOTUS
11. Tema 4.2. CteneHHbIC, ITIOKa3aTEIbHBIC, JInyHOCTHO-IeATSIbHAS 2
norapuMUYECKHUE U TPUTOHOMETPUICCKUE TEXHOJIOTHS;
byukun. O6paTHbIe TPUTOHOMETPHYECKHE pa3BUBAIOIAs TEXHOIOTHS
byHKIMHA
12. Tema 5.1. IlocnenoBarenabHOCTH. JInynoCTHO-EATEBHAS 6
TEXHOJIOTHS;
pa3BUBAIOIIAS] TEXHOJIOTUS
13. Tewma 5.2. IIpousBoanas JlnynocTHO-EsATEIBHAS 10
TEXHOJIOTHS;
pa3BUBAIOIIAS] TEXHOJIOTUS
14. Tewma 5.3. IlepBooOpa3Hast U HHTErpajl JInuHOCTHO-IEATEIbHAS 4
TEXHOJIOTHSI;
Pa3BUBAOIIAS] TEXHOJIOTHUS
15. Tema 6.1 DneMeHTb KOMOMHATOPUKH JIn4yHOCTHO-EATEIbHAS 6
TEXHOJIOTHS;
pa3BUBAOIIAS] TEXHOJIOTHUS
16. Tema 6.2. DneMeHTHI TEOPUU BEPOSITHOCTEM JIM9YHOCTHO-eATenbHAs 4
TEXHOJIOTHSI;
Pa3BUBAOIIAS] TEXHOJIOTHUS
17. Tewma 6.3. DneMeHThI MaTEMaTHYECKOM JlnuyHOCTHO- e TEIBHAS 2
CTaTUCTUKH TEXHOJIOTHS;
pa3BUBAIOIIAS] TEXHOJIOTHUS
18. Tema 7.1 KoopauHatsl 1 BEKTOPEI HNHpoKOMMYHUKAIIMOHHAS 6
TEXHOJIOTHSI;
3I0pOBbecOeperaroIas
TEXHOJIOTHSI
19. |Tewma 7.2. [IpsiMble U TUIOCKOCTH B IPOCTPAHCTBE HNHpoKOMMYHUKAITMOHHAS 10
TEXHOJIOTHSI;
3I0pOBbecOeperaroIas
TEXHOJIOTHSI
20. Tema 7.3. MHOrorpaHHUKH HNnpoxoMMyHHUKaIMOHHAS 8
TEXHOJIOTHS;
310pOBBeEcOeperaromas
TEXHOJIOTHsI
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21.

Tema 7.4. Tena 1 NOBEPXHOCTH BpaLCHUS

HNHpoKOMMYHUKAITMOHHAS
TEXHOJIOTHS;
310poBBhECcOeperaroias
TEXHOJIOTHUSI

22,

Tewma 7.5. I3MepeHus B reomeTpun

HNHpoKkoOMMYyHUKAITMOHHAS
TEXHOJIOTHS;
310poBbEcOeperaroias
TEXHOJIOTHUSI

3.2.00pa3oBaTe/ibHbIe TEXHOJIOTHH NPU MPOBEICHNH NPAKTHYECKUX 3aHATHH

Ne

Tema 3anaTus

Bubl mpumMeHsemMbIx
00pa3oBaTeNbHBIX
TEXHOJIOTUN

Kon.
qJac

BBenenue

JIMYHOCTHO-AEATEIbHAS
TEXHOJIOTHSI,
Pa3BUBAIOIIAS TEXHOJIOTHS

Tema 1.1. Pa3zBuTre mOHITUA O YHCIIE

JIny"HOCTHO-IesITENbHAS
TEXHOJIOTHSI;
pa3BHUBAIOIIAS TEXHOJIOTHUS

Tewma 1.2. Kopau, crernenn u Jorapudmbl

JIMYHOCTHO-AEATEIbHAS
TEXHOJIOTHSI,
Pa3BUBAIOIIAS TEXHOJIOTHS

18

Tema 2.1. YpaBHEHHUS U CUCTEMBI YpaBHEHUI

JIny"HOCTHO-EesATENbHAS
TEXHOJIOT U,
pa3BHUBAIOIIAS TEXHOJIOTHUS

Tema 2.2. HepaBeHcTBa

JIMYHOCTHO-AEATEIbHAs
TEXHOJIOTHSI,
Pa3BUBAIOLLIAS TEXHOJIOTUS

Tema 3.1. OCHOBHBIE TIOHATHS

JIny"HOCTHO-esATeENbHAS
TEXHOJIOT U,
pa3BHUBAIOIIAS TEXHOJIOTHUS

Tema 3.2 OcHOBHBIE TPUTOHOMETPUYECKUE
TOKJIECTBA

JIMYHOCTHO-AEATEIbHAs
TEXHOJIOTHSI,
pPa3BUBAIOLLIAS TEXHOJIOTUS

Tema 3.3 IIpeoOpa3zoBanus IPOCTEUIITUX
TPUTOHOMETPHUECKUX BBIPAKEHUN

JInaaoCTHO- eI TENbHAS
TEXHOJIOT U,
pa3BHUBAIOIIAS TEXHOJIOTUS

Tema 3.4. TpuronomeTpudeckue ypaBHeHUs U
HEpPaBEHCTBA

JIMYHOCTHO-AeATEIbHAs
TEXHOJIOTHSI,
pa3BHUBAIOILIAS TEXHOJIOTUS

10.

Tema 4.1 ®ynkiuu. CBoiicTBa QyHKIINAMN.
OO6patHble QyHKIHH

JInaaoCTHO- eI TENbHAS
TEXHOJIOT U,
pa3BHUBAIOIIAS TEXHOJIOTHUS
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11. Tema 4.2. CterneHnnle, MoKa3aTelIbHBIE, JImyHOCTHO-AeATeIIbHAS 4
norapu()MUIECKHE U TPUTOHOMETPUUIECKUE TEXHOJIOTHS;
¢byukaun. OOpaTHBIE TPUTOHOMETPHUYECKHE pa3BUBAIOIIAS TEXHOJIOTUS
byHKIIUN
12. Tema 5.1. IlociieqoBaTEILHOCTH. JInuHOCTHO- e TeIbHAS 4
TEXHOJIOTHSI,
Pa3BUBAIOIIAS TEXHOJIOTUS
13. Tema 5.2. IlpousBoanas JIMYHOCTHO-ACATEIbHAS 3]
TEXHOJIOTHSI,
Pa3BUBAIOIIAS TEXHOJIOTHUS
14. Tewma 5.3. IlepBooOpa3Has u UHTErpa JInuHOCTHO-IEATEIbHAS 6
TEXHOJIOTHS;
pa3BUBAIOIIAs] TEXHOJIOTUS
15. Tema 6.1 DneMeHTb KOMOMHATOPUKHU JIMYHOCTHO-ACATEIbHAS 3]
TEXHOJIOTHSI,
Pa3BUBAIOIIAS] TEXHOJIOTUS
16. Tema 6.2. D1eMeHTBI TEOPUU BEPOSITHOCTEN JInyHOCTHO-IeATeIbHAS 2
TEXHOJIOTHS;
pa3BUBAIOIIAs] TEXHOJIOTUS
17. Tema 6.3. DeMEHTHI MAaTEMaTHYECKOM JIM4HOCTHO-IesATeIbHAS 4
CTaTUCTHKH TEXHOJIOTHS,
Pa3BUBAIOIIAS] TEXHOJIOTUS
18. Tema 7.1 KooparHaThl 1 BEKTOPbI JIM4HOCTHO-IesATeIbHAS 8
TEXHOJIOTHS;
pa3BUBAIOIAS TEXHOJIOTHUS
19. Tewma 7.2. IIpsiMbI€ U MIIOCKOCTH B IPOCTPAHCTBE JIndyHOCTHO-EATEIbHAS 10
TEXHOJOTHSI,
Pa3BUBAIOIIAS] TEXHOJIOTHUS
20. Tema 7.3. MHOrOrpaHHUKHU JIMYHOCTHO-AEATEIbHAs 6
TEXHOJIOTHS;
pa3BUBAIOIAS TEXHOJIOTHUS
21. Tewma 7.4. Tena u mOBEpXHOCTH BpaIleHUS JIndyHOCTHO-EATEIbHAS 4
TEXHOJIOTHSI,
Pa3BUBAIOIIAS] TEXHOJIOTHUS
22. Tema 7.5. I3mepeHust B reOMETpUU JIN4HOCTHO- e TeIbHAS 4

TEXHOJIOTHSI,
pa3BHUBAKOIIAS TEXHOJIOTUS
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4. YCJIOBUSA PEAJIM3ALIMU ITPOI'PAMMBI TIUCHUITTINHBI

4.1. MatepuaibHO-TeXHHYeCKas1 0a3a, HeoOXoAUMAs JJIsl OCYLEeCTBJICHUS
00pa3oBaTeJILHOTO MPOoIEcca MO AUCIHUIINHE

Peanuzanus yueOHON JUCHUIUIMHBI OCYILECTBISETCSA B KAOMHETE MaTeMaTHUKU
(yn. dumutposa, 200, aya. 405)
O6opynoBanne yueOHOTO KaOUHETA:

- CIEHHAM3UPOBAaHHAsA MEOEb U CUCTEMBI XpAaHEHHMS (IOCKa KJIACCHAsA, CTOJI U
CTYJI YYUTENS, CTOJIBI U CTYJIbSl YUCHUYECKUE, MKa(bI 1JIsI XpaHEHUS] yUeOHbBIX
MOCOOUH, CUCTEMBI XpaHEHUS TaOJHUI] U TUTAKATOR);

- TEXHUYECKHE CpeIcTBa 00yueHus (pabodee MECTO yUUTENS: KOMITBIOTED
YUHTEJIS, BUAECONPOEKTOP, dKpaH, aureH3nonHoe 110);

- JIEMOHCTpAIIMOHHbIE Y4eOHO-HATISAHbIE TOCOOUS (KOMILJIEKTHI CTEHJIOB,
KOMILJIEKTBI TaOJIUII, TOPTPETHI BBHIJAIONIUXCS MATEMATHKOB, KOMILJIEKT
WHCTPYMEHTOB KJIACCHBIX C MATHUTHBIMU JIEPKATEISIMU);

- DJIEKTPOHHBIE CpPeCcTBa 00yUeHHUs (KOMILIEKT BUI€O(DUIEMOB).

4.2 TlepeyeHb HEOOXOAMMOI0 MPOTPAMMHOT0 O00ecIeYeH st

. Onepannonnas cucrema Microsoft Windows 10
. ITaxer nporpamm Microsoft Office Professional Plus
. 7-zip GNULesser General Public License (cBo6oaHOe mporpaMMHOe oOecrieueHue,

HE OrpaHU4YeHO, OECCPOUHO)

. Uureprer Opaysep Google Chrome (OecrutatHoe mporpamMMHOe oOecrieueHHe, He

OTpaHUYCHO, OECCPOUHO)

. K-Lite Codec Pack — yHuBepcanpHbIli HA0Op KOJEKOB (KOIMPOBIIMKOB-

JEKOJUPOBIIMKOB) U YTHJIHT ISl TPOCMOTpa U 00pabOTKU aynuo- u Bujeodanson
(OecrmaTHOE MpOTpaMMHOE o0ecIieueHue, He OTPaHNYEHO, 0ECCPOUHO)

. WinDjView — mnporpamma s mpocMorpa (aitmoB B ¢opmare DIV m DjVu

(cBOOOMHOE MTpOrpaMMHOE 0OeCIIeYeHNE, He OTPAHUYCHO, OECCPOYHO)

. Foxit Reader — mpukiamgHoe nporpaMMHOEe OOECIEUYECHHE JII MPOCMOTpa

AJIEKTPOHHBIX JOKYMEHTOB B craHmapre PDF (OGecrmatHoe mporpamMmHoe
oOecrieueHue, He OrpaHUuEHO, OECCPOUHO)
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5. MIEPEYEHb OCHOBHOMI u JTOIOJIHUTEJBHON YYEBHON
JUTEPATYPBI, HEOBXOJIUMOM JUISI OCBOEHUS TUCLHUIIJINHBI

5.1. OcHoBHas JiuTEpaTypa:

l.boromonoB, H. B. Maremaruka : y4eOHHK JJISI  CPEIHETO
npodeccuonansHoro odpazosanus / H. B. boromornos, I1. . Camoitnenko. — 5-¢
u3f., nepepadb. u mon. — MockBa @ UsmarensctBo HOpaiit, 2020. — 401 c. —
‘(IlpodeccuonanvHoe obOpazoBanne). — ISBN 978-5-534-07878-7. — Pexum

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

2. bammakoB, Mapk IBaHoBuu. Marematuka: anrebpa u Hadana
MaTeMaTU4YecKoro aHaiamsa, reomerpusi [TekcT] : y4eOHHMK nJisi MCHOJIb30BaHUS B
y4ueOHOM Tporiecce oopazoBatenbHbIX yupexkaenuit CI1IO Ha 6a3e 0CHOBHOTO 00111€T0
o0pa3oBaHus ¢ MOJyYEHUEM cpeHero obmiero oopasosanus / M. . bammakos. - 4-¢
u3a., crep. - MockBa : Axkagemus, 2017. - 253 c. : un. - (IlpodeccuonanpHoe
obpazopanue. O0meoopazoBarenbHblie qucuUIUIMHbBL). - ISBN 978-5-44

3. bammakoB, Mapk HWBanoBuu. MaremaTuka: anre6pa U Hayaia
MaTeMaTUYECKOr0 aHaln3a, reomeTpust [TeKcT] : 3aJjauyHuK : yuyeOHOe mocooue st
MCIIOJIB30BaHUs B YUeOHOM Mpoliecce oOpa3zoBaTenbHbIX yupexaenuit CI1O Ha 6aze
OCHOBHOTO 00IIIETO 00pa30BaHUs C MOJTYUYEHHEM CpeaHero odmero oopazoanus / M.
N. bammakoB. - 4-¢ usa., crep. - MockBa : Axanemus, 2017. - 414 c. -

(ITpodheccnonanproe obpazoBanue. OOIMEoOpa3zoBaTeIbHbIC TUCIUTIINHEI). - ISBN
978-5-4468-5127-0 68-5988-7

5. 2 JlonmosiHMTE/IbHASA JIUTEPATYpA:

1. baBpun, M. N. Maremartuka : y4yeOHUK M MPAKTUKYM JJI CPEOHETO
npodeccuonansuoro odpaszosanus / U. U. baBpun. — 2-e uzn., nepepad. u gom. —
MockBa: MWznarensctBo IOpaiit, 2020. — 616 c¢. — (IIpodeccuonanpruoe
oopazoBanue). — ISBN  978-5-534-13068-3. — Pexum pmocrtyna
https://urait.ru/book/matematika-449045

2. boromonog, H. B. IIpaktnueckue 3aHsiTHs 1o Marematuke B 2 4. Yactp 1 :
ydeOHOoe mocoOue g cpeaHero mnpodeccuoHalbHOro obpazoBanus / H. B.
boromonos. — 11-e u3n., mepepad. u mon. — Mocksa: M3natensctBo FOpaiit, 2020.
— 326 ¢. — (Ilpodeccuonanbroe obpazoBanue). — ISBN 978-5-534-08799-4. —
Pexxum noctyma :https://urait.ru/book/prakticheskie-zanyatiya-po-matematike-v-2-ch-
chast-1-449005

3. . boromouos, H. B. Tlpaktudeckue 3ansaTusi mo mareMaruke B 2 4. Yacts 2 :
ydueOHOe  mocoOume Juist  cpemHero  npodeccHoHanbHOro  oOpazoBaHus [/
H. B. boromonos. — 11-e uzn., nepepad. u gon. — Mocksa: U3znarensctBo IOpaiiT,
2020. — 251 c. — (Ilpodeccuonansuoe obpazoanue). — ISBN 978-5-534-08803-8.
— Pexxum nmoctyma : https://urait.ru/book/prakticheskie-zanyatiya-po-matematike-v-
2-ch-chast-2-449004
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5.3. [lepnoanyeckne u3aHus:

1. ’Kypnan MaremaTtuka B mKose

2.OnexTpoHHas oubnunoreka "M3narensckoro qoma "['peOeHHUKOB"
(www.grebennikon.ru);

3 .base! nannsix koMnaanu «Mct Bero» (http://dlib.eastview.com).

5.4. Ilepeyennb pecypcoB HH(POPMANNOHHO-TEJIEKOMMYHUKAIIMOHHOM CeTH
«/HTEpHeT», HE0OXOAUMBIX IJISI OCBOCHHS UCIHUILINHBI

1.

2.
3.

8.

9.

MuHHCTEPCTBO HAayKM MW BbICHIero oOpaszoBaHusi Poccuiickoi
®deneparmu_(https://minobrnauki.gov.ru/);

denepanbHbIil moptan "Poccuiickoe odopazosanue” (http://www.edu.ru/);
Nudopmanmonnas cucrema "EnrHoe OKHO 10CTyna K 00pa3oBaTebHbIM
pecypcam" (http://window.edu.ru/);

Enunas  xomnekuust — 1udpoBbIX  00pa3oBaTENbHBIX  PECYpPCOB
(http://school-collection.edu.ru/);

@enepanbHbli HEHTp HHPOPMALMOHHO-00PA30BATENbHBIX PECYPCOB
(http://fcior.edu.ru/);

Oo0pasoBarebhblil mopran "Yyeba" (http://www.ucheba.com/);

[Tpoekt ['ocynapCTBEHHOrO HMHCTUTYTa pycckoro sizbika umeHu A.C.
[Tymkuna "Obpa3oBanue Ha pycckom" (https://pushkininstitute.ru/);
Hayunas snexkrponnas oudauoreka (HOB) (http://www.elibrary.ru);
HarmonansHas snexrponnas oubanoreka (http:/u36.pd/);

10.KubepJlenunka (http://cyberleninka.ru/).
11.CnpaBoyHO-UHPOPMALIOHHBIH nopTa "Pycckuii A3BIK"

(http://gramota.ru/);

12.Cny»x0a TeMaTH4YeCKMX TOJKOBBIX cioBapeit (http://www.glossary.ru/);
13.CnoBapwu u sunmkioneauu (http://dic.academic.ru/);
14 Koncynbrant Ilmtoc - cmnpaBoyHasi mpaBoBas cucTeMa (JOCTYI 10

JIOKAJIbHOU CETH)
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6. METOINYECKHUE YKA3ZAHUA JUIA OBYUYAIOIIUXCAIIO
OCBOEHMIO JUCIIUIIJIMHbI

JlucuuiuiiHa npeycMaTpyUBaeT JIEKIIMOHHBIE U MPAKTUYECKUE 3aHATHS.

YcmemnmHoe u3ydeHne Kypca TpeOyeT MOoceeHus JEKINNd, aKTUBHOW paOOTHI Ha
NPAKTHUECKUX 3aHATHIX, BBIMOJHEHHWE BCEX YYEOHBIX 3aJaHus MpernojaBaTelid,
O3HAKOMJIEHHE C OCHOBHOM U JONOJHUTEIBHON JINTEPATYPOU.

Bo BpeMs JIeKIIMH CTYAEHT JI0J>KEH BECTH KOHCIIEKT.

PaboTta ¢ KOHCIIEKTOM JIEKIMH MPEAINonaaraeT MpocMOTpP KOHCIEKTa B TOT K€
NeHb mocne 3aHATtui. Ilpu 3ToM HEoOXOAMMO MOMETUTh MAaTephallbl KOHCIEKTa,
KOTOpBIE BBI3BIBAIOT 3aTPyAHEHUs JUIsi NoHMMaHusA. [lpu sTOoM oOyudarommiics
JOJDKEH CTapaTbCsd HAUTH OTBETHl HA 3aTPYJHUTENBHBIC BOIPOCHI, HCIOJbB3YS
pEKOMEHIyEMYIO JIuTEpaTypy. Eciiu eMy caMOCTOSTENBHO HE yAAIOCh pa300paThes B
MaTepuase, Heo0XOAUMO CPOPMYJIUPOBATH BOIPOCHI U OOPATUTHCS 3@ MOMOIIBIO K
MPENOIaBATEI0 Ha KOHCYIbTAIIUU WIIH ONM>KaWIIen JeKIUH.

OOyuaromeMycss HEOOXOJIUMO PETYJSPHO OTBOJUTH BpPEMS MJi MOBTOPEHUS
NPOWJIEHHOTO MaTepuajia, TMpOBEpsisi CBOM 3HAHUS, YMEHHUS U HaBBIKM IO
KOHTPOJIbHBIM BOIIPOCAM.

IlpakTHYeckne 3aHATHSA COCTABISIIOT BaXXHYI0 YacTh MPO(EeCcCHOHATBHON
MOJATOTOBKM CTyAE€HTOB. OCHOBHAas I€JIb MPOBEACHUS NPAKTUYECKUX 3AHITHH —
(GbopMHpOBaHHE y CTYJEHTOB AHAIUTUYECKOrO, TBOPUYECKOTO MBIIUICHHUS IyTEM
npUOOpeTEeHUs NPAKTUYECKUX HABBIKOB.

Meronnueckue ykazaHus K IPAaKTUYECKUM 3aHITHAM 1O JUCHUIUIMHE HapsLy C
paboyeil mporpaMMoil U rpauKoM y4eOHOTro Mporecca OTHOCATCA K METOAMYECKUM
JOKYMEHTaM, ONpEeIeNSIIOIIMM YPOBEHb OPraHu3allii U KauecTBa 00pa30BaTeIbHOTO
rporecca.

[Ipy NMOAroTOBKE K NMPAKTHYECKMM 3aHATHAM HEOOXOAMMO NPOCMOTPETH
KOHCIIEKTBI JIEKIIUH U METOJIMYECKHE YKa3aHMs, PEKOMEHIOBAaHHYIO JUTEPATYPY IO
JTAHHOU TeMe; MOJArOTOBUTHCS K OTBETY HA KOHTPOJIbHBIE BOIPOCHI.

B xone BbINOJMHEHUA HWHAMBUAYAJBHOTO 3a/aHUsl NPAKTUYECKOTO 3aHITHS
CTYJIEHT TOTOBUT OTYET O pabore. B oTuer 3aHOCATCS pe3yJbTaThl BBIIOJHEHUS
KOKJIOTO MyHKTa 3anaHus (rpaduku, TaOIMIBl, pacyeThl, OTBETHl HA BOMPOCHI
NYHKTOB 3aJaHusl, PEIICHWe MPUMEPOB U 3a1ay U T.1.). 3a 10 MUH 10 OKOHYaHUs
3aHATHUS TMPErnojaBaresib MpoBepsieT 00bEM BBINOJIHEHHOW Ha 3aHATHH PabOThl U
OTMEYaeT pe3yJibTaT B paboueM KypHale.

OcraBmmecss HEBBINOIHEHHBIMM IYHKTBI 3aJaHUsl IMPAKTHYECKOTO 3aHATHS
CTYIEHT 00s13aH J10/1eJIaTh CAMOCTOSATEIBHO.

Ilocne mpoBepkH oOT4YETa IMPENOAABATENb MOYKET IMPOBOAMWTH YCTHBIA WIIU
NMCBMEHHBIA  ONPOC CTYAEHTOB JUIsl KOHTPOJII YCBOEHHSI MMM OCHOBHBIX
TEOPETHUYECKUX U NPAKTUYECKUX 3HAHUI MO TEME 3aHATUSA (CTYyAECHTHI JOJKHBI 3HATH
CMBICJI MOJYYEHHBIX UMHU PE3yJbTaTOB M OTBETHl HAa KOHTPOJIbHBIE BOMpockl). ITo
pe3yJabpTaTaM IMPOBEPKM OTYETa M OIMpPOCa BBICTABIISIETCS OLEHKA 3a MPAKTHYECKOE
3aHSTHE.

CamocrositensHas padora cryaeHToB (CPC) mo IUCHUIIIMHE UTPAET BaXKHYIO
POJIb B X0JI€ BCEro yueOHOro npoiecca.
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7. OHEHOYHBIE CPEJICTBA JIJIAA KOHTPOJIA YCIIEBAEMOCTH

7.1. IlacnopT ¢oHIA OLEHOYHBIX CPEACTB

OueHouHblE  CpelIcTBa  MpEeAHA3HAYEHbl JUISl  KOHTPOJSL M OLEHKH
00pa30BaTENbHBIX JOCTIKEHUH OO0YYaloNIMXCs, OCBOMBIIMX MpOTrpamMmy y4eOHON
JVCIUTUIAHBI.

@OoHA OLEHOYHBIX CPEICTB BKJIKOYACT KOHTPOJIBHBIE MAaTepUabl I
NPOBEICHHUS  TeKylero KOHTpPoJass B  (opmMe 1OpoBepodHble  PabOTHI,
CaMOCTOSITENIbHBIE PAa0OTBl M KOHTPOJIbHBIE pabOThl W NPOMEKYTOYHOM
arrecranuu B (hopMe 3aueTa 1 dK3aMeHa.

Hean n 3axa4n GOHIOB OLIEHOYHBIX CPEACTB

@DOHIIbI OLIEHOYHBIX CPEJICTB CO3MAIOTCA JJIs aTTeCTallMM OOydYaroluxcs ¢
LEIbI0 OLIEHKM UX MEPCOHAIBHBIX JIOCTH)KEHUH MO3TalHBIM  TpeOOBaHUSAM
cootBercTByMOIIEl [ITICC3 u npeacrasisieT coO00il COBOKYIMHOCTh KOHTPOJIUPYIOIIMX
MaTepHaoB, MO3BOJSIOIIMX OLEHUTh YMEHUS, 3HAHUSA, MPAKTUYECKUH ONBIT U
OCBOCHHBIE KOMITETECHIIUU.

@DOHIBI OLEHOYHBIX CPEACTB MO3BOJIIIOT YCTAHOBUTH COOTBETCTBUE YPOBHS
NOJTOTOBKM CTyJE€HTAa Ha KaXIOM OJrTane oOydeHuss TpeOoBaHUAM padoueit
nporpaMMbl yuyeOHOW JHUCHUUIUIMHBI, padodeil mporpamMmbl MHpo¢eCcCHOHATBLHOTO
MOJYJISl, IPOrpaMMam MPaKTHK, IPOrpaMME IOCY1apCTBEHHOM UTOTOBOM aTTECTALMH.
3anagamu (pOHIOB OLICHOYHBIX CPEACTB SABIISIOTCS:

—KOHTPOJb M  YOPABJICHHE IMPOLIECCOM MNPUOOPETEHUS]  CTyIAEHTaMHu
HEO0OXOAUMBIX 3HaHHUU u yMEHUH, OTPEJEICHHBIX (benepabHbIMU
roCyJIapCTBEHHBIMU 00pa3oBarebHbiMU cTaHjgapTamMu CIIO mo cooTBEeTCTBYOIICH
CHEUATbHOCTH;

—KOHTpOJIb U yIpaBlieHHe AocTkeHueM weneit peanmnzaunn [IIICC3 CIIO,
OTpEJICNICHHBIX B BHUJE Habopa oO0mmMX ©u TPO(PEeCCHOHATBHBIX KOMIETEHIUN
BBIITYCKHUKOB;

—o0ecreyeHne COOTBETCTBUSL pe3yJbTaTOB OOy4YeHHs 3ajadaM Oyayuiei
po(ecCUOHANIBHOM IS TEIbBHOCTH BbIITY CKHUKA.

7.2. Kputepum olleHKH 3HAHUI

OuneHka NUCbMEHHBIX KOHTPOJILHBIX PA00T 00yYalOIINXCS 0 MATEMATHKE:

OTBeT OLICHUBACTCS OMMEMKOU «5», €CIIN:

— paboTa BBITOJIHEHA ITOJTHOCTHIO;

— B JIOTMYECKUX PACCYXICHUAX U OOOCHOBAHUHU PEIICHUS HET MPOOEIOB U
OIINOOK;

— B pEIICHHH HET MaTeMaTHYeCKUX OIMOOK (BO3MOXKHA OJHA HETOYHOCTD,
OMHCKA, KOTOpasi HE SBJISICTCS CJEJACTBUEM HE3HAHUS WM HEMOHUMAHHS Y4eOHOTO
Marepuana).

Ommemka «4» CTaBUTCA B CJICAYIONINX CIIydasx:
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— paboTa BBIMOJHEHA TMOJHOCTHIO, HO OOOCHOBaHUS WIaroB pEIICHUs
HEJAOCTaTO4YHbl (€cu  yMeHHe OOOCHOBBIBaTb pACCYXKIACHHMS HE  SIBISUIOCH
CHeUalbHbIM 0OBEKTOM IPOBEPKN);

— JIONYIIEHbl OJHA OIIMOKAa WJIM €CTh JIBa — TPU HENOUYETa B BBIKJIAJKAX,
pUCYHKax, dYepTexax WM rpapukax (ecid 53Th BUABl pabOT HE SBISIIHCH
CHeUalbHbIM 0OBEKTOM MPOBEPKH).

Ommemka «3» CTaBUTCS, €CIIU:

— JomylleHo OoJiee OJHOM OMMOKM Wi Oojee NByX — TPEX HEIO0YETOB B
BBIKJIQ/IKaX, YepTeKax WIM Tpadukax, HO oOydaromuiica obiagaeT 00s3aTeIbHbIMU
YMEHHSMU 110 IPOBEPSIEMOMN TEME.

Ommemka «2» CTaBUTCS, €CIU:

— JIONYIIEHbI CYLIECTBEHHbIE OIIMOKH, MOKA3aBIIWE, YTO OOy4YarOIIMUCS HE
oOnasaeT 00s3aTeNbHBIMU YMEHHUSIMU IO JAHHOM TeMe B MOJHOM Mepe.

OueHKa yCTHBIX OTBETOB 00YYAKOIIHUXCS 110 MaTeMaTHKe:

OTBeT OLICHUBAETCA OMMEmMKOU «5», €CIIU CTYICHT:

— TMOJHO PacKpblUl COJAEpX)aHUE MaTephala B 00beMe, MPEeTyCMOTPEHHOM
IIPOrPaAMMON;

— H3JI0OXKWJI  MaTepuall  rPaMOTHBIM  S3bIKOM, TOYHO  HCIOJIb3Ys
MaTEMaTU4YECKyl0 TEPMHUHOJOTHUIO M CHUMBOJIMKY, B OINPEICICHHOW JIOTHYECKOU
IIOCJIEIOBATEIbHOCTH;

— TMPaBWIbHO BBINOJIHWI PHCYHKH, YEpPTEXKHU, TIpapUKHU, COIyTCTBYIOLIUE
OTBETY;

— TMOKa3aJ]l yMEHUE WUIIOCTPUPOBATH TEOPUIO KOHKPETHBIMU NpPUMEpPaMU,
IPUMEHSATH €€ B HOBOM CUTYalllU TP BBINOJIHEHUHU NPAKTUYECKOTO 3aJaHUs;

— TMPOJAEMOHCTPUPOBAJI 3HAHHE TEOPUU PaHEE HM3YUEHHBIX COIMYyTCTBYIOIIMX
TeM, C(OPMHUPOBAHHOCTh M YCTOMYMBOCTb MCHOJB3YEMBIX IMPU OTBETE YMEHHU H
HAaBBIKOB;

— OTBEYaJ CAaMOCTOSITENbHO, 0€3 HABOSAIINX BOIIPOCOB MPENOIaBaTENs;

— BO3MOJXHBI OJIHA — JIB€ HETOYHOCTH IPU OCBEIIEHWH BTOPOCTENEHHBIX
BOIIPOCOB WJIM B BBIKJIAJIKaX, KOTOPbIE YYEHHUK JIETKO MCIPABHII IMOCJE 3aMEYaHus
YUHTEJIS.

OTBeT OLECHUBAETCA oOmMmemKou «4», €ciu YIOBIETBOPSIET B OCHOBHOM
TpeOOBAHMIM Ha OLEHKY «5», HO IIPU 3TOM UMEET OJANH U3 HEOCTATKOB:

— B U3JIOKEHHWU JIOMYIICHbI HeOoNblIMEe NpoOenbl, HE HCKa3UBIIEe
MaTEeMaTUYECKOEe COJIepKAaHUE OTBETA;

— JIOMYILIEHbI OJUH — JBa HEAOYETA MPU OCBEUIEHUH OCHOBHOT'O COJEP KaHUS
OTBETAa, UCTIPABIICHHBIE MOCJIE 3aMeUYaHusl IPENO1aBaTEeNs;

— JIONyIEHbl omuOka wuiM Oosiee JBYX HEJAOYETOB MPHU  OCBEIIECHUU
BTOPOCTEIIEHHBIX BOMNPOCOB WM B BBIKJIAJKaX, JErKO MCIPABJICHHBIE IIOCIE
3aMeyYaHusl MPernoaaBaTes.

Ommemka «3» CTaBUTCS B CIEAYIOUIUX CIydasx:
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— HEMNOJIHO PACKPBITO COAEpXkKAaHWE MaTepuana (CoAepKaHUE H3JI0KEHO
(¢parMeHTapHO, HE BCerJa IOCJIEeN0BATEIbHO), HO IMOKa3aHO o0O0llee NOHWMAaHNE
BOIIPOCA M  MPOJEMOHCTPUPOBAHBI  YMEHHUSA, JOCTATOYHbIE I YCBOCHHS
nporpaMMHoOro wmarepuana (ompeaeneHsl «TpeOoBaHusSMH K MaTeMaTH4ECKOU
MOJIFOTOBKE 00YYaIOIIUXCs» B HACTOAIIEH MpOorpaMMme 1Mo MaTeMaTUKe);

— HMEJKACh 3aTPYJHEHUs WM JONYLIEHbl OIIMOKH B  ONpPEIEICHUU
MaTEMaTUYECKONH TEPMHMHOJIOTMH, YEPTEKaxX, BBIKJIAJKaX, HCIPABICHHBIE IOCIE
HECKOJIbKHX HAaBOJSIIMX BOIIPOCOB MTPENOIaBATENIS;

— CTYJEHT HE€ CIpaBWICS C IMPUMEHEHHEM TEOpPUUM B HOBOW CHUTyalMH IpU
BBIIIOJIHEHUH MPAKTUYECKOrO 3a/JaHMsl, HO BBINOJHWI 3aJaHHs 0053aTEIbHOIO
YPOBHSI CJIIOKHOCTH 10 TAHHOH TEME;

— IpU JOCTaTOYHOM 3HAHMM TEOPETHYECKOIO0 MaTepuana BbISBICHA
HEJ0CTaToOYHasi COPMHUPOBAHHOCTh OCHOBHBIX YMEHHI U HaBBIKOB.

Ommemka «2» CTaBUTCS B CIEIYIOLIUX CITydasx:

— HE PacKpbITO OCHOBHOE COJIEP )KaHNE yUEOHOI0 MaTepuraa;

— O0OHapy>K€HO HE3HaHUE YUYEHUKOM OoJibllei min HanboJiee BaKHOM 4yacTH
y4eOHOI0 MaTepHuaa;

— JIONYIIEHbl OWIMOKM B OMNPEACICHUH MOHATUM, NpU HUCHOJIb30BAaHUU
MaTeMaTUYECKOM TEpPMUHOJIOTUH, B PHUCYHKax, uepTekax Win rpadukax, B
BBIKJIQJIKaX, KOTOpbIE€ HE KCIPABIECHBI IOCIE HECKOJBKUX HABOJSALIMX BOIPOCOB
IIPEMNOIaBaATEIIS.

O0mas kiaccupukanusa omudOOK:

[Ipu oneHke 3HAHUN, YMEHUN U HaBBIKOB OOYYalOIIMXCS CIEAYET YUUTHIBAThH
Bce OMMOKH (rpyObie U HETPYObI€) U HEAOUYETHI.

1. 'pyObIMH CUUTAIOTCH OIIUOKM:

— HE3HaHUE OIpEAENICHUs] OCHOBHBIX MOHATHI, 3aKOHOB, IPAaBUJ, OCHOBHBIX
MOJIOKEHUIN Teopuu, HE3HaHWe (PopMyJi, OOIIECTPUHATHIX CHUMBOJIOB 00O03HAUYCHHIA
BEJIMYWH, €IMHUL] X U3MEPEHUS,

— HE3HAHWE HAMMEHOBAHUU €IMHUL] U3MEPEHHUS;

— HEYMEHHUE BBIJICJIUTH B OTBETE [VIABHOE;

— HEyMEHHUE MPUMEHSTh 3HAHUS, AITOPUTMBI JIJIsl PEIICHUS 3a/1a4;

— HEYMEHHUE JIeJIaTh BBIBOJIbI U 000OIICHUS;

— HEYMEHHUE YUTaTh U CTPOUTH IpauKH;

— HEyMEHHE MOJIb30BATHCS MIEPBOMCTOYHUKAMU, y4eOHUKOM u
CIIpaBOYHUKAMU;

— TOTeps KOPHS UM COXPAHEHHE MOCTOPOHHETO KOPHS;

— otOpackiBanue 06€3 00bSICHEHUI OJHOTO U3 HUX;

— PpaBHO3HAYHBIC UM OIITUOKH;

— BBIYUCJIUTENIbHBIC OMUOKH, €CTTU OHH HE SBJISIFOTCSI OTIMCKOM;

— JIOTUYECKHE OIIUOKH.

2. K HerpyObIM o1IMOKaM cJjielyeT OTHECTH:
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— HETOYHOCTHb (DOPMYIHPOBOK, ONMpPEIEICHUN, TOHATUN, TEOPHid, BbI3BaHHAs
HEIIOJIHOTOM OXBaTa OCHOBHBIX IPU3HAKOB ONPEICISAEMOTO IOHATUS WU 3aMEHOU
OJIHOTO - IBYX M3 3THUX IIPU3HAKOB BTOPOCTEIICHHBIMU;

— HETOYHOCTH rpaduka;

— HEpalMOHaJbHbBIN

METOA

peLIeHUs

3aJgaduun

501041

HEOOCTAaTOYHO

NPOJyMaHHBIA TUIAH OTBETA (HAPYIICHHE JIOTMKH, MOJAMEHA OTIEIbHBIX OCHOBHBIX
BOIPOCOB BTOPOCTEIIEHHBIMHU);
— HepalMOHAIbHBIE METO/BI padOTHI CO CIIPABOYHOM U JPYTOM JIUTEPATYPOIi;

— HCYMCHHC PpCIIATL 3ad49U, BBIIIOJIHATL 3a1daHU B O6HICM BHUIC.

3. Hegoueramu ABJIAIOTCA:
— HepaluoHaJIbHbIC MPUEMBbI BEIYUCICHUN U TPeoOpa3oBaHuUi;

— HEOpeXHOE BBITIOJIHEHUE 3alHCel, UepTexe, cxeM, rpaduKoB.

7.3. OneHoYHbIE CPpeACTBA JAJIA NPOBEACHUS TeKYIIeH aTTecTAlNU

Tekyiiuii KOHTPOJIb MOXET MIPOBOJAUTHCS B popme:

— (poHTaIBHBIN OIpoC
— WHIWBUIYAIBHBIA YCTHBIA OIIPOC

— TMHUCHMEHHBIN KOHTPOJIb
— TECTHPOBAHUE MO0 TEOPETHUCCKOMY MaTepHaITy
— mpakThueckas (JlaboparopHas) paboTta

— 3ammTa pedepara

— 3alyTa BBIIIOJHCHHOT'O 3aJaHUA,

— pazpaboTtka mpobsieMbl Kypca (JoKIam).

OueHuBaHue NMPU TEK

I aTTeCcTalun

®opMma Burazenus JInynsle ITpumepsl
aTTectauu | 3HaHUS YMmenus (HaBbIKH) KauecTBa OLICHOYHBIX
u CTYJEHTA CPEICTB
YcrHbii Kontposb Ouenka Ouenka Ornenka 3amauu K
OIIpOC IO | 3HAHUH 1O YMEHUS HaBBIKOB CIIOCOOHOCTH KOHTPOJIBHO
TeMaM ONPENEICHHBIM | pa3an4aTh paboThI € ONEPATUBHO U 1 pabore
npobiaemMam KOHKPETHbIE JUTEPATypHBl | KAYECTBEHHO BOIIPOCHI
MOHSITUS MU OTBeuaTh Ha TPUIIATaI0TCSA
UCTOYHUKAMHU | TIOCTaBJICHHbIE
BOIIPOCHI
Pedepar Kontposnb Ouenka Ouenka Ouenka Temsbl
(moxnan) 3HaHWH MO YMEHUs HAaBBIKOB CIIOCOOHOCTH K pedeparoB
OIPECIIEHHBIM | pa3Inyarhb paboThI ¢ CaMOCTOSITENIBHO | (JIOKJIaJ10B)
npobiieMaM KOHKPETHBIE JUTEepaTypHbl | i paboTe u HPHUIIAraloTCs
HIOHSITHS MU aHaJIN3y
HUCTOYHUKAMHU | JINTEPATYPHBIX
HCTOYHUKOB
KoHntpoib Onenka Onenka Onenka Kontponsn
KonTpons | 3HaHuA YMEHUS HaBBbIKOB CIIOCOOHOCTH b€ pabOTHI
IIPWJIArarTcs
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Has paboTa | TEOpeTHYEeCKUX | paboTath C paboThI ¢ OIIEpaTUBHO U
OCHOB MaTEeMaTHYeCK | MaTeMaTHYEeCK | KaYeCTBEHHO
MaTEeMaTHKH. UM aIllapaToM | UM aImapaToM | pemaThb

TSt IIOCTABJICHHBIC

o0ecrnieueHus Ha IIPAKTUYECKUX
penieHus paborax 3a1aun
MPAKTUYCCKUX nu

3amad. apryMEeHTHpOBAT

b PE3yJbTaThI

IIpuMepHbIe TECTOBbIE 3aJAHUS: HE NMPETyCMOTPEHBI.
IIpuMmepHas TemaTHKa pedeparTos:

HenpepsiBHBIE ApOOH.

[IpuMeHeHUE CI0KHBIX MPOLIEHTOB B SKOHOMUYECKUX pacyeTax.
[TapaiutennbHOE TPOEKTUPOBAHHUE.

CpenHue 3HaYEHUs U UX IPUMEHEHUE B CTATHUCTHUKE.
BektopHoe 3a1aHne NpsSIMbIX U INIOCKOCTENW B IPOCTPAHCTBE.
CrnoxeHre rapMOHUYECKHUX KOJICOaHUI.

['paduueckoe perieHre ypaBHEHUN U HEPABEHCTB.
[IpaBuiIbHBIE U MOJYIPAaBUIIbHBIE MHOTOTPAHHUKHU.
. Konnueckue ceueHus: 1 UX IPUMEHEHHUE B TEXHUKE.
10 [Tonsitue nuddepeHimana u ero NPUIOKEHUS.
11.Cxembl NOBTOPHBIX UCTIbITaHUN bepHysu.
12.ViccnenoBanne ypaBHEHUH U HEPABEHCTB C TTapaMETPOM.
IIpumepHbIe BONPOCHI AJIs1 YCTHOTO ONpoca:

1./laiiTe onpeneneHne KOMIUIEKCHOTO YHCIA.

2.JlaliTe onpenesiecHue MHUMOW €IMHULIBI

3.Ha3oBute HaTypajbHbIC YUCTIA.

4 .Ha3oBuTe panmoHaIbHbIE YHCIa

5.Ha3oBure crerieHn MHUMOMN € IMHUIIBI

6.Kakue KOMILIEKCHBIE YK CIIa HA3bIBAKOTCS PABHBIMU

7.Kakne KOMIUIEKCHBIE YK ClIa HAa3bIBAKOTCSA CONPSKEHHBIMMU.
8.Kakne KOMILJIEKCHBIE YHCIIa Ha3bIBAKOTCSI TPOTUBOIOJIOKHBIMU
9.Kaxk n3o0pakaroTcsi KOMIJIEKCHBIE YHCIIa TEOMETPUIECKU
10.Jalite onpeaeneHrue MOAYJIsl KOMIUIEKCHOTO YHCIIA.

11.Kak HailTH apryMeHTbI KOMIUIEKCHOTO YHCIIa

12.I1epeuncaute GOpMbl 3aMUCH KOMIUIEKCHBIX YHCEl

13Kax BBINOJIHATH IEUCTBUS HaJl KOMIUIEKCHBIMU YHCIIaMH B alreOpandeckoit
dbopwme.

14.Haz0BuTE YUCIIO CONMPSHKEHHOE KOMIUIEKCHOMY Yucly Z = 2 - 31 ¥ IEpEMHOKUB
UX JalTe OTBET

15.Yemy paBHBI KOPHU KBaAPATHOTO YPABHEHUS C OTPULATEIbHBIM
JUCKPUMHUHAHTOM.

16.1aliTe onpeaeneHre KOMIUIEKCHOTO YUCIA.

17.3anucath CBOMCTBA CTENEHU C TPOU3BOJIBHBIM [MOKA3aTEIIEM.
18.Yto Ha3bIBaeTCs Jorapu(mMoM C MPOU3BOJILHBIM OCHOBAaHUEM?
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19.3anucath OCHOBHOE JIOTapU(PMUUECKOE TOXKIECTBO.

20.IToctpouts rpaduk nokazareabHON PYHKINU C OCHOBaHHEM Oobliie 1.
21.Yrto HazpiBaeTcs gorapudMupoBaHueM?

22.YTo Ha3bIBAIOT HATYPAIbHBIM JIOTapupMOM?

23.3anmcath GopMyITy Mepexoja OT OAHOTO OCHOBAHUS K IPyromy?

24 Hazosute Gpopmynsl Kpamepa.

25.Ilepeuncinute METOIBI PEIIEHUS CUCTEM JINHEMHBIX YPAaBHEHUH C IBYyMS
HEU3BECTHBIMU.

26.IlepeunciiTe METOBI PELICHUS CUCTEM JIMHENHBIX YPaBHEHUM C TpeMs
HEU3BECTHBIMM.

27.HazoBuTE CBOMCTBA ONPEACIUTEIIS.

28.Ecnu onpenennTens paBeH HyJIH0, TO CKOJIBKO PELIEHUI UMEET CUCTEMA
29.Yto Ha3biBaeTcs PyHKIMEH?

30.Yro Takoe obnacTh onpeaeseHus u 00JacTh 3HAYCHU (PYHKIUHU?

31.Yr1o Ha3biBaeTcs pyHKIMEN 0OpaTHON JaHHOW?

32.J1aTh onpesesieHrue CI0KHON (QyHKIUU.

33.ITpuBectu npuMepbl 0OpaTUMBIX (DYHKIIHA.

34.IlepeuncauTh ciocoObl 3aAaHus GPYHKUUNA, UX TOCTOMHCTBA M HEJIOCTATKHU.
35.Yr1o Ha3biBaeTcs rpa@ukomM GyHKIUNA?

36.KakoBbl 0COOEHHOCTH TpaUKOB NPSIMON U 0OpAaTHON PyHKIUN?

37.01 4ero 3aBUCUT 00JIACTH OMPEICTCHUS CIOKHON PYHKITUN?

38.Kak o rpaduky pyHKINU ONPEAENnTh, SBIIETCA U QYHKIMS YETHON, HEUETHOM.
39.Yto Ha3bIBaeTCs MPOU3BOAHON (PYHKITHH?

40.Yto moka3siBaeT Npou3BoHast (YyHKIIMS B TOUKE?

41.KakoB reOMETPUYECKUN CMBICI TPOU3BOIHOM?

42.KakoB (hu3nveckuii CMbICI TPOU3BOTHON?

43.Kakue cBoKCTBa NPOU3BOIHOM BbI 3HAETE?

44 .T1o xakuM (opmysaM BbIYHUCISIOTCS MPOU3BOIHBIE TPUTOHOMETPUUYECKUX
byHKUMNA?

45.11o xakuMm (opMynaM BEIYHUCIIAIOTCS TPOU3BOIHBIE CTENEHHON (PYyHKIUN?
46.1To xakuMm (hopmynaM BBIYUCIIAIOTCS IPOU3BOIHBIE TTOKA3aTENbHON QyHKUINUN?
47.I1o xakuM (opmyaM BIYHCIIAIOTCS IPOU3BOIHBIE JorapuPMuiecKkoil pyHKIUN?
48.Kak BBIYMCIISIIOTCS. TPOU3BOJAHBIE CIOXKHON (PyHKIUU?

49.Yto naspiBaercs nuddepennranom GyHKIun?

50.Y1o HEOOX0IMMO C/ieNaTh, YTOOBI BHIYUCIUTH AU depeHiran GyHKIuu?
51.Kakoii Bua UMeeT ypaBHEHHE KacaTelbHOU K rpaduky GyHkimu Y= y(X)?
52.KakoB reomerpudeckuii cmbici auddepenimana?

53.Kakas ¢hyHKIHsI Ha3bIBAETCS MOHOTOHHO BO3PACTAIOIICH ?

54 Kakas (pyHKIMS HA3bIBAETCSI MOHOTOHHO YOBIBaIOIIECH?

55.Kaxk uccienoBath GyHKIIMIO HA MOHOTOHHOCTb?

56.Kakne TOUKM Ha3bIBAKOTCS KPUTUUECKUMU ?

57.Yto Takoe 3KCTpeMyM (PyHKIIIHU?

58.Kak uccnenoBarh (hyHKIHMIO HA SKCTPEMYM I10 IEPBOMY MPaBUITY?

59.Kak uccnenoBath (PyHKIHIO, YTOOBI TOCTPOUTH €€ Tpaduk?
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60.Kak BbIUMCIUTH HAaUOOJbIIEE U HAMMEHbIIIEEe 3HAaUeHUE (PYHKIIMU Ha
POMEKYTKE?

61.YTo siBNIsIeTCS OCHOBHOM 3a/1a4eil HHTErpaibHOTO UCUUCICHUS ?

62. Kakas ¢yHKIMS Ha3pIBaeTCs MEPBOOOPA3HON IS 3aJaHHOW (PYHKITUHN?
63. Ecimm F(X) — mepBooOpa3nas s f(X), To KakuM paBEeHCTBOM CBSI3aHBI OHH MEXTY
cobon?

64. Chopmynupyiite TeOpeMy O CYIIIECTBOBAHUHU MEPBOOOPA3HON (HYHKITHH.
65. IlepBooOpa3zHas onpenenseTcs HeoJHO3HauHO. Kak 3T0 HyKHO MOHUMAThH?
66. IloueMy npu MHTErpUPOBAHUU (DYHKIIHH MOSBISIETCS MPOU3BOIbHAS
MTOCTOSTHHAS ?

67. Ilouemy oHa PyHKIMS UMEET 1IETYI0 COBOKYITHOCTh EPBOOOPA3HBIX?
68. Kak 3amucarh BCIO COBOKYITHOCTh IIEPBOOOPA3HBIX (PYHKIIHIA?

69. YUto Ha3bIBaeTCs HEONPEACICHHBIM HHTEIPATIOM?

70. Yem otnuyaeTcs HEOMPEASICHHBIA HHTETPAJl OT MTepBOOOpa3HON HyHKIUHA?
71. TloueMy MHTErpas Ha3bIBAETCS HEONPEAEICHHBIM?

72.YT0 Ha3bIBA€TCSI BEKTOPOM B IIPOCTPAHCTBE?

73.Kakue ObIBaIOT BEKTOPHI B MPOCTPAHCTBE?

74.Yemy paBeH yroa MEXAy BEKTOpaMu?

75.Yemy paBHa JjIMHA BEKTOpA?

76.UeMy paBHO CKaJISIPHOE MTPOU3BEICHUE BEKTOPOB?

77.Yemy paBHO BEKTOPHOE MTPOU3BEAECHUE BEKTOPOB?

78.HauanpHOE NOHATHE CTEPEOMETPUU (ONPEIEICHUE, OCHOBHBIE ITOHITHS).
79.AKCHOMBI CTEPEOMETPUH.

80.CieicTBUS U3 aKCHOM.

81.B3anMHO€ pacnonokeHue AByX MPSIMbIX B MPOCTPAHCTBE.

82.B3anMHO€ pacrooKeHue npsiMor U MI0CKOCTH.

83.IIpu3Hak mapajuieIbHOCTH MPSIMOM U INTIOCKOCTH.

84 Ilpu3Hak nmapajuieIbHOCTH JBYX INTIOCKOCTEH.

85.Teopembl 0 MapaILIETbHBIX INIOCKOCTSX.

86.IIpu3Hak NepHeHAUKYISIPHOCTH IPSMOM U TNIOCKOCTH.

87.YpaBHEeHUS TIIOCKOCTHU (00111€€).

88.IIpu3Hak nepneHAUKyYJISIPHOCTH ABYX INIOCKOCTEM.

89.Y ciioBue napajuieIbHOCTH JBYX INTIOCKOCTEH.

90.YcnoBue neprneHanKyIsIPHOCTH IBYX IJTIOCKOCTEM.

91.¥Yron mexny AByMs ILUIOCKOCTSIMU.

92 ITapameTpuueckoe ypaBHEHUE MPSIMON B IPOCTPAHCTRE.

93 .Kanonuyeckoe ypaBHEHHUE NPSIMOI B MPOCTPAHCTBE.

94.Yto Ha3bIBa€TCS MHOTOTPAHHUKOM ?

95 IlpuBeaute npuMeEPbl MHOTOTPAHHUKOB?

96.YT0 Ha3pIBaETCS TEJIOM BpPALLICHUS ?

97 IlpuBeauTe NpuUMEPHI TE BPALLICHHUS.

43



IIpumepHbIe KOHTPOJIbHBIE PA0OTHI
Konrpoabnast padora Nel nmo teme «KopHu, crenenu, Jiorapupmsbi»
Bapuant Ne 1

1. Brruucnure:
2 1
a) 5—(27)3:(8)3;
6) 2¥/9-3324;

5) 2033,
Y375’
r) 2-logs 10 —logs 4
Il) 3210g3 5;
1 1
Zlogzg—logzg
log, 256
2. YTIpOCTHUTE BBIpAKEHUE:
7
) 8k3-k2 6) 8/a22
a) ——=, .
k_% ’ ?{/a_s

3. BeinmosiauTe OeCTBUA:
logo’l 0,005 - logo’l 0,05
Bapuant Ne 2

1. Beruucaure:
2

27\3
) (5)
6) 4 - 325 - 2 - V/40;
B) V36 - 24 - 54;
r) 2-logs; 6 —log; 4

Il) 43 log, 3;
e) 1 110g2 4+logq4 2.

2. Ynpocture BBIpa)KCHI/Ie'

a) (32x1975: 6) V32a7 - Va3

3. BeimosHUTE OEHCTBUA:

log,s 5 +

logg 45"
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IIpyMepHbIe PaKTHYECKHE 3aJAHUS:
3aganmue 1:

BapuanTt Ne 1

1. Brruucaure:
3
a) 2-(0,3%)z;
6) V18- V—12;
B) V12 - 32 - 36;
r) 4-log,2-log, 4 + 2;
I[) 10g5 200 — 10g5 8,
e) 104—3 10g10 5.
2. YHOpocTUTE BBIpAKCHHE:
2 3
2, 3
a) 827 6y 42013 - Y/8n3,
a3
3. BeinmosHHUTE OEUCTBUS:

17
log,3 17 —logy3 Too

BapuanTt Ne 2

1. Beruucaure:

2 1
a) 3-83 — (82)3;

3/120_
6) 0,5 ) E’
B) V16 - V4 — 23/27;

r)logys 6 —loggs 12;

) logs 8
logs 2

e) (logs 6 —logs 12 + logs 24) - log,, 25.
2. YrpocTurte BbIpakKeHHE:
a) yg : yg; 6) Vx25: "/x16,

3. BeImosiauTe IEUCTBUA:

17
10813 17 - 10813 E

3ananue 2:

45



Bapuant Ne 1
BpranciauTe npenenst:

- 3x? —17x+10 5 lim 5—X 3 lm Vi+2%2 -1 4 lim 2x° +x+1
" x5 3x% —16X+5 S 53 f2x—1" Caods 3722 T on 3x 4 x2 +1
. 2x?>-5x-3
5. Berauciurse nipeaenn Gyakmuu Im ——  qpux, =3 1 X, = .
penen Gynkun m - 5— - — - mpux, 0=
BapuanTt Ne 2
BpranciauTe npenenst:
. 4x®—T7x+3 . X o 1-+1-x? . Bx* —x3+2x
1. lIm———. 2. 1Im . 3lim———. 4. lm———.
-1 3x? —2x—1 x>0 \J34+ X —4/3—X -0 x? e x*—8x% 41
4x% —Tx =2

5. Boeruucnuts npeaen gyHkuuum lim npux, =0 U X, =o0.
X—>Xo

% 2X2 —X—6

IIpumepHbIe caMoCTOATEIbHbIE PA0OTHI

Paoora 1:
Bapuant Ne 1
1. Berancnure:

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

. 3T
CoSr —28in 7

cos® 336° —cos®156° +1g100” -tg350° tg*18° .
tg?72° +ctg?162° 2

. 3 7 3r 3
B) sin(x — ), cosa=—,08f=——, —<a<2r U n<f<—,
) sin(a — f3), ecnu cos a c B T <Az Yii 5

0)

3 T
r) COSZO!,eC/luCOSa=§ u O<a<5.

tg150° sin 200°

2. OmpenenuTe 3HAK BHIPAKECHUS:

c0s320°ctgl40°
3. BberuucnuTe 3HaueHHWE OCTAJIBHBIX TPUTOHOMETPUYECKUX (PYHKIMNA yria o,
3 3z
€CIN Clgoa=— U 7 <a <—.
3 2
. 5,37
2
sin“(— +a) sin?(-a)

4. JlokakuTe TOXKIECTBO: =1.

ctg®(a - 27) ctq? 3
9 (a-=)
5. Ympocrure: sin(a —27) -cos(:%” —a)+tg(r—a) -tg(%r +a) + cos® (g -a).
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Bapuant Ne 2
1. Beruucaure:
sin 2 x —3cos? x
a) y=

~ 2sin? x+cos% X

] 137
0) sin( =2 + cos(—2) +tg(Z55) — ctg (220 ;
)(6) (3)9(3) 9(4)

, €CJIH tgx = 3,
177 227 37r
2 .
B) tg(« + B), ecau ctga =3 O<a<5,
a 3 3z
) COS—,ecmuCoSa=— U — <a <2r.
2 5 2
sin 145°ctg250°
c0s315°tg200°

3. BeruuciauTe 3HAYEHHE OCTAIBHBIX TPUTOHOMETPUYECKHX (PYHKIUH yIiia o,

2. OmpenenuTte 3HAK BbIPAKCHHUS:

4 T
CCJIN COSa=—E 51 E<0{<7Z'.

4. JlokaxxuTe TOXKACCTBO: tga -tgp + (tga +1tgB) -ctg(a + B) =1.

. 7y . costy —sint %y -sinc =
5. Ynopocrure: cos(4) cos(6) sin( 4) sin( 6).

Pabora 2:
1°. c'= 8o (th)' _
2% (x")'= 9. (ctgx) =
B uactroct, X = 10°.  (arcsin x)' =
(XZ)' = 11°. (arccos x)' =
(x3) = 120, (arctgx)' =
0 arcctgx)’ =
' I[TPABUJIA JTUDODEPEHIIMPOBAHUA
(lj B 140 (u+v)'=
X
3°. (kX+ b), = 15¢°. (U _V)’ —
. @)= 16°.  (w) =
B wacrtHoCTH, (") = 17°.  (cu)'=
50' (Iog a X)’ = 180 (Uj’ ~
B wactHOCTH, (Inx)" = v,
(Ig x)" = Gj )
B uacrroctn, \V .
6o.  (Sinx)'= MTPOM3BOHAS CJIOXXHON ®YHKLIN
7°. (cosx)' = 19°. f(p(x)) =
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Pabora 3:
3anucath TaOJUYHbBIE UHTETPAJIbL:
1°. .[de =

2°, I X dx = B wacTHOCTH, _[dx =
3 d—xx _
4°, _[ a dx = B wactHOCTH, J' e dx =
5°, jcos xdx =
6°. jsin xdx =
dx
7°. =
J.cosz X
(o] dX —
8. jsin 2x
dx dx
9Q°, ———==B yactHoctH, | —==
'[ Var-x° j J1-x2
B dx dx
10°. Iaz v B vacTHOCTH, _[1+ vl
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7.4.01eHOYHBIE CPEACTBA I IPOBeIeHUsI IPOMEKYTOYHOM aTTecTaluu

[IpoMexXyTOUHAas aTTeCTalus

N JInunsbie [Tpumepsl
®opmMma [IpakTrueckui
ATTeCTALH 3HaHuA YMmenus ONbIT (BIAZETS) KauecTBa OIICHOYHBIX
CTyJEHTa CPEICTB
Huddepen | Kontpons Onenka Onenka Ouenka KontponbHas
LUPOBAHHBI | 3HAHUS YMEHHsI peuiaTh | HaBbIKOB crocobHocTu | paboTa
i 3ader (B | OCHOBHBIX THUIIOBbIE JOTHYECKOTO rpaMOTHO U | IpUjaraercs
BUJIE onpejeNeHul, | 3agadu B | MBIIUJICHUSI TP | YETKO
KOHTPOJIBH | TEOpEM, obnacTu peleHny  3a/a4 | U3Jlarath
ol pabotsl) | Gpopmy, npodeccuoHaNb | B obyacTu | Matepuaa B
NOpaBUiI U Tp. | HOH npodeccuoHanb | MMCbMEHHOM
B MaTeMaTHKE | JCSTENbHOCTH. | HOM BUJIE
Ouenka NEeSATeTbHOCTH
YMEHHUS
MMOHUMATH u
YMETh
MPUMCHITh Ha
MIPaKTUKE
TEOPETUUYECKU I
MaTepuan
DK3aMeH KonTposns I'pamoTHO Ornenka Bomnpocsl  u
3HAHUS u3narartb CIIOCOOHOCTH | OMIIETHI
OCHOBHBIX TEOPETUIECKUIA rpaMOTHO U | IPUJIAraroTCs
onpejeNeHul, | MaTepuanl u YEeTKO
TEopeM, yMEJI0 u3JaraTh XO0J
bopmy, MPUMEHSTh €Tro pelieHus
MpaBWI W Tp. | IPH  PEHICHUH 3amad B
B MaTeMaTHKE | MPAKTHYECKUX oOnactu
3a1a4 npodeccruona
JIbHOU
NEeSITeTTHHOCT
u
apryMEHTHPO
BaTh
pe3yIbTATHI

7.4.1 llpumepHbIe BONPOCHI /I NPOBeAeHUs] POMEKYTOYHOM aTTecTalMu:

1. Llensie u panuoHaibHble uyMcia. JledicTBUTeNbHBIE 4Hcna. AOCONIOTHAs U
OTHOCHUTEJbHAs OTPEUIHOCTH.

2. KopHu u crenenu, ux cBoicTBa.

3. Jlorapudm: onpenenenue u cBoiicTBa. Buasl morapudmos. [IpaBuna aeiicTeuit
c orapudmamu.

4, Jlorapudmuyeckue ypaBHeHUs U HepaBeHCTBA. CrIOCOOBI peIIeHUs.

5. [TokazarenpHBIC ypaBHEHUS B HEpaBEeHCTBA. CTIOCOOBI peIeHMsI.
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6. Pannannas mepa yria. COOTHOIIEHHS MEXY TpayCHON U paluaHHON Mepamu
yraa. CuHyc, KOCHHYC, TaHT€HC, KOTaHTe€HC Yucia. TpuroHoMerpuueckue GpyHKIuu
YHUCJIOBOI'O apryMEHTa, 3HAKU UX 3HAUCHH.

1. OcCHOBHBIE TPUTOHOMETPUYECKHE TOXKIecTBA. DopMyiibl nipuBeneHus. CUHYC U
KOCHHYC JIBOMHOTO yTJIa.

8. [Ipocreiimne TPUTOHOMETPUUECKHE ypaBHEHHUSI. Pemenue
TPUTOHOMETPUUECKUX YPABHEHUHN

Q. Oyukiuu. Cnocobbl 3amanus QyHkuuu. CpoiictBa ¢yHKuui. CroxHas
byHKIHS.

10. Crenennas QpyHKUUA: ONpEEICHNE, CBOWCTBA U TpaduKu

11. TlokazatenbHas (GyHKIUS: ONpEAETIECHUE, CBONCTBA U TPaPUKU

12.  Jlorapudmuyeckas QyHKIUS: onpeeieHUE, CBOMCTBA U rpaduKH.

13. CuHyc, KOCHHYC, UX CBOMCTBA U TpaduKwu.

14. TaHreHc, KOTaHI€HC, UX CBOMCTBA U Ipa(UKHU.

15. IlpeoOpazoBanus  rpaduxoB. I[lapamiensHblii  MepeHOC,  CUMMETPUS
OTHOCHTEIFHO OCEH KOOPIMHAT M Hayasla KOOPANHAT, PACTSIKEHHUE U CXKATHE.

16. IIpouwsBoaHas: ompeaeleHne, TeOMETPUIECKI U (PU3UUECKUA CMBICIT.

17. IlpaBuna u popmynsl AuddhepeHuupoBaHus GyHKINMN.

18. HeobOxoaumble ¥ JOCTATOUYHBIC YCJIOBHUS BO3pAacTaHUs U YObIBaHUS (DYHKIIHH,
CYLLECTBOBAHMSI SKCTPEMYMA.

19. HeobOxoaumbie ¥ JOCTaTOYHBIC YCIOBUS BBITYKIOCTH M BOTHYTOCTH rpaduka
bynkuuu. Onpeaenenne TOUKy neperuoa.

20. Hawubonpiiee n HauMeHbIIIee 3HaUCHUS (HYHKIIUU Ha TPOMEKYTKE.

21. OO6mas cxema mocTpoeHus rpadukoB PyHKINNA ¢ TOMOIIBIO MPOU3BOIHOM.

22. llepBooOpasHas: ompenenenue. HeomnpeneneHHbI WHTETpaAN: ONpPEICICHUE U
CBONCTBA.

23. ®opmynsl  uHTerpupoBaHus. CrnocoObl BBIYUCICHHUS  HEOMPEAEICHHOTO
UHTerpaa.

24.  OmpeneneHHBIA UHTETPAI: ONpe/IeJICHUE, TeOMETPUUECKHUI CMBICT U CBOMCTBA.
25. KpuBonuHeiiHas Tpameuus: TOHATHE, CHOCOObI BBIYMCICHHS ITUIOMIATU C
MIOMOIIIBIO OTIPEACTICHHOTO WHTETPAaIa.

26.  OCHOBHbIE IOHSATHS KOMOMHATOPUKH.

27. CoOwrtusi. Knaccuueckoe orpejieneHue BEpOSATHOCTH. TeopeMbl CIOXKEHUS U
YMHOXEHHUS BEPOSTHOCTEM.

28. Bekrop: ompeneneHne W JIeWcTBUS Hajx HuMmH. CBOWMCTBAa ACHCTBHM Had
BEKTOPAMHU.

29. Ilouarue npsIMOYTOJIbHOM JE€KapTOBOM CUCTEMBI KOOPAMHAT Ha MIIOCKOCTU U B
npoctpancTse. [IpaBuiia neiicTBUM Hal BEKTOPAMHU, 3aJaHHBIMU KOOPAUHATAMMU.
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30. OcCHOBHbBIE TTOHATHUSI CTEPEOMETPUU. AKCHOMBI CTEPEOMETPUH U CIIEICTBUS U3
HUX.

31. B3zaumHOe pacmoJio;KeHUE MPSMBIX, MPSIMON U MJIOCKOCTH, ABYX IIOCKOCTEH B
npocTtpancTBe. OCHOBHBIE TEOPEMBI O TAPATUIETFHOCTH MPSIMON U TNIOCKOCTH.

32. Ilomstue yrma  MeXAy  CKpeUIMBalOIMUMHCS  HOpsMbIMU.  [Ipu3Hak
napajieIbHOCTH JIBYX IUIOCKOCTEH, CBOMCTBA MapauIeNIbHbIX IIOCKOCTEH.

33. IlepneHauKyIsIpHOCTH MOPSIMOM M IUIOCKOCTH.  3aBUCUMOCTb  MEXAY
NapaieIbHOCTBIO U MEPIICHIUKYJISIPHOCTHIO IPSIMBIX U TUIOCKOCTEH.

34. Ilepnengukynsap u HakjioHHas. OCHOBHBIE TEOpPEMBl O MEPIEHAMKYJSApPE U
HAKJIOHHOM.

35.  VYrox Mexay npsaMo# U MI0CKOCThI0. Teopema o Tpéx mepneHAuKyIspax.

36. Ilonatus AByrpaHHOTO yria, JMHEHMHOTO yria, yria MEXAYy IUIOCKOCTSMHU.
OCHOBHBIE TEOPEMBI.

37.  IlepneHAMKYJISAPHOCTH ABYX INTIOCKOCTEH.

38. Muororpannuk. [ToBepxHOCTh MHOTOTpaHHUKA. [IpaBUIIbHBIE MHOTOTPAHHUKH.
39. [Ilpusma: onpenenenne u Buapl. CeueHue B mpu3Max.

40. Ilapamrenenumnen. Ceuenue B napaenenumnene. OCHOBHBIC TEOPEMBI.

41. TIlupammuna: onpenenenue. [IpaBunbHas nupamuaa.

42. llwmuHIp v KOHYC: onpenenieHue u cBoiictBa. CeueHusl.

43. Illap u cepa: onpenencHue U CBOMCTBA.

44, OOBEeM reoMeTPUUYECKOTO Tea: MOHATHE U OCHOBHBIE (DOPMYIIBL.

7.4.2. IlpumepHble 3a1a4u VIS NPOBeIeHUs TPOMEKYTOYHOM aTTecTaAlMH

Bapuant Ne 1

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

2x+1>4x—-7.

Pemmure cucremMy ypaBHEHMHM C TMOMOLIBIO OINPEACIUTENEH CUCTEMBI:

5x + 3y + 3z =48,

2x + 6y — 3z =18,

8x — 3y + 2z = 21.

4, Pemure ypaBaenus: a) logs x = 2logs 3 + %logs 49 — §1095 27,
0)9* —2-3* = 63.
sin? (g)+tg3(g)—2 cosZ

1.
2. Pemnte cucteMy HEpaBEHCTB: {
3.

5 Breruucnure: 2
' ' 2(T 3(T\_5 i
cos (4)+ctg (6) 2 siny
6. Brruucnure 3HavYeHHE OCTANBHBIX TPUTOHOMETPUYECKUX (PYHKIUN yria a,
. 3 T
eclii Sin @ = —ZI/IE< a < T.
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Zl+ZZ

1. JUtst 3a0aHHBIXZ,, Z3, Z3, Z4 BBIYUCIUTH BBIPAXKEHUE 7az, SO
z1 =341,z =—-2+3i,23 =4 —2i,z, = 4i.
Bapuant Ne 2
1.  Pemmwre ypaBuenwue: (5x +4)(5x —4) —10(x — 2) = 4.
2. Pemnte cucteMy HEpaBEHCTB: {3x - 8<2x—10,
2—5x = 6 — 6x.
3. Pemmire cucremy ypaBHEHHH C TIOMOIIBIO OIPEACIUTENEN CHCTEMBI:
5x—-3y+4z =6,
2x—y—z=0,
x—2y+z=0.
4, Pemure ypaBHEHMS: a) logf x + lolg X = 6;

2

2
6) 5*+1 —3.5%2 = 122,

3ctg§+tgg-(tgg+sin§)-

5. Breruucnure: —
2—CcoST—2 sm;
6. Briuncnure 3HaueHUE OCTaJbHBIX TPUTOHOMETPUUECKUX (GYHKIMN yria o,
V3 3w
€CJIA COS & =S Hu <a<?2m.
Z1—2Z
7. JIn14 3aiaHHbIXZ,, Z5, Z3, Z4 BBIYUCIUTH BBIPAXKEHHUE E, eclu

Zl=_3_i,ZZ =2_2i,23=3+2i,24=5.

7.4.2.

7.4.3 IlpumepHbIe 3aJaHUS 1 OATOTOBKH K IK3aMeHy

1. [Toctpouts rpaduk pyHkimu y=3"-2
2. [TocTpouts rpaduk pynkuuu y = 3 + sin 2x.
3. Haiinure ob6nacts onpenenenus pyakiuun y = log,(8 —x), y =+vx+ 1.
4, Uccnemyiite GyHKIMIO Ha YETHOCTh Y = X COSX.
5. Haivitu f°(1),ecnu f (x) _O e
X

. x? e*
6. Haiitu npousBoanyto ¢pynkuuu f(x) = >t In x + i~

. x* X 1
7. Haiinure MmakcuMyM QYHKIMH Y = 3T, 2x -2 3
8. Haiitu Touku nepern6a pyHKIUU y = 1_2X 5
Q. Haitrtu HeonpeneneHHbIi UHTErpal: J. ~2 + ﬁ -3 dx

cos’x 6
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10. HaiiTu HeonpeaeIeHHBIN UHTETPAT: J.(X;ledx

3
11. BpUCIUTH ONPEICICHHBIA UHTETPAT: j (3x* + x)dx
2
12.  Bpruucnuts mionaab GUrypbl, OrpaHUYCHHON THHUIMHU Y = X°, Y = 2 — X
13. B mxkone 1254 ygamuxcs. M3 Hux 1200 ¢ xopormedt ycneBaemocThio. Halitu

BEPOATHOCTH TOTO, UTO HAyTaJ BEIOPAHHBIN YICHHUK OyIeT HEYyCIeBAIOIIHA.
14. CkonbkuMu croco0aMu U3 25 YYEHHMKOB Kjacca MOXKHO BbIOpath 4 s

y4aCTHuA B IIpa3AHUIHOM KOHHepTC?
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7.4.4 IlpuMepHbIe OWJIETHI 1JIS POBEAEHNUs IK3aMeHa

1920

MUWHUCTEPCTBO HAYKU U BBICIIEI'O OBPA3OBAHUA P®
denepanbHOE TOCYAAPCTBEHHOE OFOKETHOE 00Pa30BaTENbHOE YUPEKICHUE
BBICIIET0 00pa30BaHUs
«Ky0aHckuii rocy1apcTBeHHbI YHUBEPCHUTET»

(®I'bOY BO KyoI'Y)

HNucTnTyT cpeanero npogeccHOHAIBHOIO 00pa30BaHusA

BUWJIET Ne 1
1. Lenpie u panioHaNbHBIC YKcla. JleicTBUTENbHBIC YHCia. AOCOMIOTHAS U
OTHOCHUTEJIbHAS TIOTPEITHOCTH.
2. [IpsimoyromnpHas (IekapToBa) cUCTEMa KOOPAUHAT B IpocTpancTBe. Dopmyna

pPAaCCTOSIHUSI MEX/Ty IBYMSI TOUKaMH. Y paBHEHUE CeEphI.
3. Ha skx3amene 60 OuneroB, Anapei He Belyun 3 U3 HUX. Haiiure BeposTHOCTH TOTO,

4qTo CMY IIoIMaJgCTCA BLIy‘IeHHBIﬁ ouier.

[Ipeacenarens npeaMeTHON (LIUKJIOBOW) KOMUCCUH 9.C. Erozapos

1920

MUWHUCTEPCTBO HAYKU U BBICHIEI'O OBPA3OBAHUA P®
denepanbHOE roCy1apCTBEHHOE OI0KETHOE 00Pa30BaTEIbHOE YUPEKICHUE
BbICILIEr0 00pa3oBaHUs
«Ky0aHckuii rocy1apcTBeHHbI YHUBEPCUTET»

(®I'bOY BO Ky6I'Y)

HNucTutyT cpenHero npogeccHOHAIBHOIO 00pa3oBaHus

BUJIET Ne 2
1. Crenenu ¢ pallMOHaIbHBIMU TIOKA3aTESIMU: ONPEieNIeHIE U CBOMCTRA.
2. BekTopsl B mpocTpaHCTBE: ONpPEICTCHIE U ICHCTBUS Hal HUMH.
3. CKOJBKUMH CITOCOOAMH MOKHO M3TOTOBUTH TPEXIIBETHBIN (har ¢ ropu30HTAILHBIMU

H0JIOCAaMU, €CIIM UMEETCsl MaTepuai 7 pa3InyHbIX BETOB?

[Ipeacenarens npeaMeTHON (LIUKJIOBOW) KOMUCCUHI 2.C. Erozapos
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8.OBYYEHME CTYJAEHTOB-UHBAJINJIOB U CTYAEHTOB C OI'PAHUYEHHBIMUA
BO3MOXHOCTAMMH 310POBbA

[Topsimok 00ydYeHUsI UHBAIUIOB U CTYJCHTOB C OTPAHHMYEHHBIMH BO3MOXXHOCTSIMU OIPEICIICH
«ITonoxennem KyOI'Y 006 0o0yyeHMHM CTYyAEHTOB-UHBAIMJIOB M CTYACHTOB C OrPAaHUYCHHBIMU
BO3MOKHOCTSIMU 3/I0POBbSI».

Jljig U1 ¢ OrpaHUYeHHBIMU BO3MOKHOCTSIMH 3/I0pPOBbsI ITPEyCMOTPEHBI 00pa3oBaTeIbHbIC
TEXHOJIOTHH, YIUTHIBAIOIINE OCOOCHHOCTH U COCTOSIHHE 3/I0POBbS TAKUX JIHII.

9.10IIOJIHUTEJIBHOE OBECIIEYEHUE JUCHUIIJIMHBI

He npenycmoTpeno
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PeneH3us
Ha pabouyIo IIPorpaMMy yqeOHOM AUCIMIUIAHEL

[1.01 MaTemMaTHKAa
(110 OTpACILIM)

7 01 DKOHOMHMKA U OyXraaTepCKuu yIeT
[171.01 MaremMaTuKa pazpaboTaHa LA

uist crienuanbHocTH 38.0
0o obpasoBaHus (Hajuee CIIO)

PaGowast mporpamMma y4eOHOH JIHUCHHIITIMHBI
CTYIEHTOB CIENUATFHOCTH CPeIHEro IMpodecCHOHAIBHOT

38.02.01 DxoHOMHMKA M OyXrajJTepckuil yder (I0

Oo0pa3oBaTEIbHON IMPOrpPaMMEI

DKOHOMHKA H OyXrajTepckuii ydet (110 OTpaciisiM).
Yuebnas gucuumianHa [1J[.01 Marematnka H3y4aeTCs B LHKIIC 06111€00pa3oBaTEILHOM

[MOATOTOBKH y4eOHOro miaHa B yacT npoduisHeix qucuuiuivi 111, OOydenne nmpoBOAUTCA HA
6aze OCHOBHOIO OOImIero 06pa3oBaHMS M HAIENEHO Ha IMONyYEHHE CPEIHEro OOIIEro
obpa3zoBanus. Pabouas nporpamma cocTaBjieHa JUIsl OUHOU (POPMBI O0YICHHH.

[IporpamMMa cocTaBiieHa KBATHGHUIUPOBAHHO, OTIMYAECTCSI CHCTEMHBIM ITOAXOIO0M. B HEH
OXBa4YeHbI BCE OCHOBHBIE BOIIPOCHI II0 JAHHOM IHMCHMIUIMHE, IPO(pEeCcCHOHANIbHAS 3HAYMMOCTD

KOTOPBIX, IIPH IOArOTOBKE KOMIIETEHTHBIX CIEIMAINCTOB, OCOOCHHO BeJMKA. Bubl
BHEAYIUTOPHEIX CAaMOCTOSITEIBHBIX pPAbOT IO3BOJSAIOT O0OOIMTE M YIIIYOHUTH H3y9aeMBIU

MaTepHal, W HANpaBJIeHbl HAa 3aKPEIUICHME YMEHHs IIONCKA, HAKOIUICHHS H OOpabOTKH

Pa3JIMYHBIX UCTOYHUKOB HH()OpMAIIUH.
CucrteMa 3HaHUM U yMEHHH, 3aI0XKEHHAs! B COJEPXKaHUU, CIIOCOOCTBYET IIPUOOPETEHUIO

[IPAKTHYECKOIr'0 OIIBITA M COOTBETCTBYET TpeOOBaHUSAM K pe3yjbTaTaM OCBOCHHA IIPEIMETA.
llacmopT mporpaMMbl 00OCHOBAHHO M IIOJIHO OTpaXXaeT COAECPKAHHWEC NUCUMIUIMHBI, €€ POJIb U
MECTO B IIOATOTOBKE CIEIHAJIMCTA CPEIHEro 3BE€HA, PACKpHIBACT HEJIHM MU 3aJadu yaeOHOM

OTUACHUIUIMHBI. OnpeneeHbpl TpeOOBAHUS K YMEHUSIM U 3HAaHUSM CTYJACHTOB.
Pa6ogass mporpaMMa paccumTaHa Ha 272 4daca.JlaHHO€ KOJIMYECTBO 9acOB, BBIICJICHHOC

Ha OCBOCHHE YYEOHOM MMCLMINIMHEI, ITO3BOJIUT IIOJYyYUTEH HEOOXOMUMBIC 3HAHHUSA W yMCHU,
KOTOpEIE  MOXXHO IPHUMEHSTh B JalbHEHIIeM Ha IpaKkTHKe.leMaTHYeCKUM IUIaH HMEeT

ONITHMAIBHOE DACIpEeICHHE YacoB O pa3jfesaM M TeMaM IO OYHOH Gopme oOydeHUs, B
COOTBETCTBUH C Yy4eOHBIM IUIaHOM. Kaapld pa3fesn MNpOorpaMMBI OTPAXACT TEMATHKY H
BOIIPOCKI, IIO3BOJISIONIUE, B IIOJTHOM 00BEME, U3yIHUTE HEOOXOIUMBIA TEOPETUUECKUU MaTEpHaLl.
[IpoBeicHHE MPAKTHYECKUX 3aHATHH, NMPEAYCMOTPEHHBIX pabodeld MpOrpaMMOM, MO3BOJIIOT

3aKpEUTh TEOPETUIECKHIE 3HAHUS, TPHOOPETCHHBIC IPU U3YICHUU NAHHOM JUCIUILIAHEI.
M3ydeHue MUCHMIUIMHEL «MaTeMaThKa) crioco6cTByeT 3 (HEKTHBHON M Kau€CTBEHHOU

ONTOTOBKE MOJIOJBIX CIEIUAIACTOB B 00JacTH INPOTrpaMMUpPOBAaHMsS B KOMIIBIOTCPHEIX
cucreMax. Paboyas mporpaMma COACp>KUT MUHHUMYM JINTEPATYPE, HEOOXOIUMOM I U3YUEHUS

TAHHOU JHCIIUILINHEIL.
«MaTteMaTuKa»

Pa3paboTanHasd pabodass [porpaMma Y4YCOHOM JHCIMILTAHBI
PEKOMEHIYETCs Ul UCIOJIB30BaHNA B yqe6HOM IIpOIlecce NMPH MOATOTOBKE 00YYaIOMMXCs IO

crrerrmanbHOcTH 38.02.01 DKOHOMHKA U OyXTalTePCKHH yIeT (110 OTPACIIIM).

Penen3eHr:
W.0.3aB.xadeapoil NpUuKIaaHOH A.T'. ITpuroauna
matematuku O®I'BOY BO KyoI'TY,

KaHJI.IeJl. HayK




Penensma
Ha pabouyie nporpamsty vebHOE THOTHIIHHEL
[TA.01 Maremaria
Ima coenwameno ot 38 02 01 SxoHoveKa B SYECaTTep CEHE Y9eT (0 0TPAacIam)

Pafouan nporpammia vaebHoH mHcoanmisEel [0 01 MMaremamixa paspaboTada Oiod CIVIEHTOR
CIIEMHANMEHOCTH CREJHECO TpodeccHoHAlEHoro obpasoeagud (mamee CTICN 3850201 SroHoMHEA H
EvHTanTenckii vaeT (Mo oTpacHam) Ha ocHoBe vdebHofl mHoUMmmEED ¢ MaTeMatiras, mEmoleiica
0BT ATENEHOR JACTEE: 0BIME0Ep A30EATENEHOTO IIHENA OCHOEHOH of6pas0EaTeneHod OporfaMMel E
cooteeTcTERE ¢ P IOC mo cnegpamsocty 35 .02 .01 Srononera B Sy sTanTepckHi YHET (10 0TRACIIAM).

Wuebpaa pucoummiga [TH01 Maremarmia mevgaerca Boumene Ol ofipeoSpasopaTemeHoR
moaroToEEH yuefuoro mrana COTIOTT CTIO e vacTs npo dumeHEE mEcuumrss [17] 06y 9enne Tpoe0 QHTECA
Ha Hasze 0cHOEHODO 0BIero 0Dpas0BaHHA H HAENeHO Ha DOJVHEHHE CRelHero obIero obpasoEaHna
Paf09ad I orpaMMa COCTAETEHA IIIA 09H0E top MeD 0 Gy e

PafBowaa mporpamda vHeOHOR EMCIHIIHEBE] COCTAENEHA JNOTHYHO, CTOVETYRA JHCITHIIIHHHED
COOTEETCTEVET IPHHIHOY EMHHCTEA TEODETHHECKOTD H OpAKTHYECKOTD 06VUeHHA Dasgelbl BERIIEIEHET
IMIAFTHE eckH enecoobpasgo. [locnegoRaTeMEHOCTE TEM OpeIlaras Vel K HaVHeHN, HANparleHa Ha
EFECTECHHOR VCEOEHNE VHeBHOTD MaTepHana BHILD camMoCTOATENEREE paboT D0SE0LEeT 050bIHTE o
YOOy EHTE H3VHapMEIl MATEPHAN B HAIPABNEHEl HA SSKpEINEHHE VMEHHA NOHCKE, HAOIIEHHA H
0fp ab0TEH HE O P MALTHH,

CHCTEMAa SHaHHE H VMEHHH, @al0EeHHaT B COOEQIESHHH, CO0COBCIEYET OpHODpeTEHMRS
O SKTHYEECKOTD OIBITA H COOTEETCTEYET TpeDOBSHHAM K pEesyIBTATAaM OCEOEHHA OpedmeTa. [lacmopT
I Orp kel 060 CHOBAHHO H IONHO O0TPREKAET COJNEpEaAHNEe THCIHIUIHHEEL B8 POJE H MECTO B IOITOTOEKE
COETHAMHMCTA CHEOHETD SEEHA, PACKpRIEAcT IETH M safadd vuefHoH JHCIHIIEHERL  CIOpeIeicHbD
THebOBAHHA K VMEHHAM H HaHHAM CTYIEHTOE,

[lporpanmaa paccuuTada Ha 272 daca TeMaTHHeckHHA OINaH H cofep #aHHe YuebHOH THCIIHIIIHE]
PACHPEIRAMT DOCNENOBEATENEHOCTE [POX0ENEHHA TEM, COOTEETCTEVIOT TEMITHYSCKOMY INaHy H
PACIpEfeNeHHEe 4acoE. B OporpaMume OOpefefeHbl GopMa OpPOBETEHHA, e, sagaus  yaebHoH
IHMCUHIUHHEL OPENCTAENEHE! 06A3aTeibHEl: QOpMEI OTUSTHOCTH. PealisoBadbl OHIEHTHUECKHE
OPHHIHOED 00VHEHHA Led0CTHOCTE, CIPVETVPHOCTE, OTPaEKeHA EBSSMMOCEASE MEEOY  OTHENEHBIM
ATEMEH TAMH CTHVETVHBL

Heyyenne maHH0f SUCUHMIDMHEED chocoBcTeveT adderTHEHOR H Ka4eCTEEHHOR MOONTOTOEEE
CTYOEHTOE:

[TepedeHE PEKOMEHIYVEMOHR 0 CHOBHOH H OOIOMHHTENEHOH MM TEpATyREL BRIEOHAET 0 DIEN0CTYIHEIR
HCTOYHHEY, E NOCHEJHES Bpend | He nosgHes 5 net). [lepemcnennsle HETEpHET-pECYD ORI AKTVANLHEL H
IOCTOEEPHEL

PaspaboTanHas nporpadida  yaebHoH  gmcompnnmmer  [I0 .01 Matemarmea momeT  BBITE
PEKOMEHIOEAHA QM HOIOMES0EBSHEA B yHebHOM IpOUecce IPH IOOT0TOBKS 0 CHelHameHocTH 38.02.01
CHOHOMHEA H S7sTanTepcrIi VIeT(IIo oI acoan.

Hoyenm waghedpu undhoprcngrieningx

OOPATOCAMEALHEY HEXHON 02U dhenivibmena OB Sutirice
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