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1. MACIHIOPT PABOYEM NPOT'PAMMBI YUEBHOM JIUCIIATIIIMHBI

1.1. ObdaacTh NpuMeHeHHs POTPAMMbI

YueOnas pgucnuiuiiHa «MaremaTuka» SBIIETCS 00S3aTeIbHOM  YacThIO
o0mieo0pa3oBaTeILHOTO ITMKJIA OCHOBHOW  00pa3oBaTeNbHOM MpPOTpaMMBI B
cootBercTBUM ¢ PI'OC no cnenumansHocTh 43.02.10 Typusm.

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

VyeOHas MUCHUIIJINHA «MaremaTtukay n3yYyaercs B MUKJIIC
00111e00pa30BaTeNbHBIX AUCHUILIINH, (POPMUPYEMBIX U3 00SA3aTEIBHBIX MPEIMETHBIX
obnacteit ®I'OC cpennero obuiero ooOpazoBanus, s crnenuanbHocTH 43.02.10
Typusm. Mzyuenue nucturmauusl [1/[.01 Matemarnka HEoOXOAMMO IS OCBOCHUS
nocnenyromen gucuunasl EH.03 Martemaruka.

1.3. lesqn 1 3a1a4u y4eOHOI JMCHUIIMHBI — TPEOOBAHUS K Pe3yJIbTATAM OCBOCHHS
AUCHUTLTUHBI:

Heas aucuumiauHbl: (GOPMHUPOBAHUE IMPEACTABICHUM O MaTeMaTHKE Kak
YHUBEPCAITBHOM SI3bIKE HAyKH, CPEACTBE MOJCIUPOBAHMS SBIICHUN U MPOIECCOB, 00
U7X U METOJaX MaTeMaTHKH.

3agaum JTUCUUIJIMHBI:

— OBJIQJICHUE MAaTeMATUYECKUMH 3HAHUSIMU U YMEHHSIMHU, HEOOXOJAUMBIMUA B
MOBCEHEBHOM XKU3HU, JJI1 U3YUYEHUS CMEKHBIX €CTECTBEHHOHAYYHBIX JUCITUIUIMH Ha
0a30BOM YpOBHE W JUCHUIUIMH TPO(YECCHOHATBHOTO IWKIA;, I TOJTYy4YeHUs
oOpazoBaHuss B o00macTsaXx, He TpeOyomuX YIUIyOJICEHHOW MaTeMaTUYecKOn
MOJATOTOBKY;

— pa3BUTHE JIOTHYECKOTO MBIIIUICHHSI, TPOCTPAHCTBEHHOTO BOOOpaKEHUS,
ATOPUTMHYECKOW KYJIBTYPBI, KPUTUYHOCTH MBINIJICHUS HAa YPOBHE, HEOOXOIUMOM
1151 Oy nynied mpodeCCUOHAIBHOU JIeITEIbHOCTH;

— BOCIIMTAHHE CPEACTBAMU MATEMATHUKH KYyJIbTYpbl JUYHOCTH, TOHUMAHHS
3HAUYMMOCTH MaTE€MaTUKH JJisi HAy4YHO-TEXHHMUYECKOTO MpOTpecca, OTHOIICHUS K
MaTeMaThKe, KaK K YacTh OOIIEYEeIOBEYECKON KYyJIbTYpPhl 4Yepe3 3HAKOMCTBO C
HMCTOPUEN MAaTEMAaTHKU;

— pacHMpeHHE W CUCTeMaTh3aIusl oOmUX CBEACHUHN O (DYHKIHIX, U3yUCHUE
HOBBIX KJIACCOB DJIEMCHTAPHBIX (DYHKITUH;

— paclmMpeHHe ¢ COBEPIICHCTBOBAHWE MaTEMaTHYCCKOTO  aIlmapara,
c(hOpPMHPOBAHHOTO B OCHOBHOM IIIKOJIC;

— O3HAKOMJICHHE C JdyieMeHTaMu Ju(QepeHIManbHOr0 HMCUYUCICHUS Kak
anmapaToM UCCIeIOBaHMs (QYHKITUN, PEIICHUS MPUKIIATHBIX 33]1a4;

— UW3y4YeHHWE CBOKMCTB MPOCTPAHCTBEHHBIX TeJ, (OPMHPOBAHHUE YMCHHS

IIPUMCHATD 3THU CBOMCTBA AJI1 pCIICHUS MPAKTUYCCKUX 3a1a4;
5



— pacumupeHue W yriyOlieHue MPEeACTaBICHUI O MaTEMAaTHKE KaK 3JIEMEHTE
YEJI0BEYECKOU KYJIBTYPBI, O IPUMEHEHUU €€ B IIPAKTHUKE;

— COBEpIICHCTBOBAaHUE WHTEIUICKTYaJIbHBIX W PEYEBBIX YMEHUH IIyTEM
Pa3BUTHS JIOTUYECKOTO MBIIIJICHUS, 000TallEHHEe MaTEMAaTUYECKOTO A3bIKA.

1.4 IlepevyeHb NIIAHUPYEMBIX Pe3yJIbTATOB 00yUeHHS MO IUCIHHUILINHE (MepeYeHb
(popMupyeMbIX KOMIIETEHIIM )

OcBoenue  comepkanusi ~ y4eOHOM  JOUCHHUILIMHBI  «MartemaTtuka»
o0ecreunBaeT JOCTUKEHUE CTYJCHTAMHU CIECAYIOIIUX Pe3yibnamos.

JIUYHOCMHDbBIX .

— ¢c(OpMUPOBAHHOCTH MPEJCTABICHUH O MAaTEMAaTHKE KaK YHHUBEPCAIbHOM
SI3BIKE

— HayKH, CPEJICTBE MOJACIUPOBAHUS SIBJICHUH U MPOIECCOB, UJICSIX U METOJIaX
MaTeMaTHKH;

— T[OHMMaHWE 3HAYMMOCTH MAaTEMAaTHKUA JUIsI  HAYyYHO-TEXHHUYECKOTO
nporpecca, CQPOPMUPOBAHHOCTH OTHONIIEHHWS K MaTeMaTUKE Kak K YacTd
00111eueTI0OBEYECKOM KYIbTYpPhl YEPE3 3HAKOMCTBO C UCTOPUEH Pa3BUTHUSI MAaTEMAaTHKH,
DBOJIIOLIMEN MAaTEMATUYECKUX UMEH,

— Ppa3BUTHE JIOTUYECKOTO MBIIIJIEHUS, IPOCTPAHCTBEHHOTO BOOOPaKCHUS,
ANTOPUTMUYECKON KYJIbTYphl, KpUTUYHOCTH MBINUICHUS Ha ypOBHE, HEOOXOIUMOM
1151 Oy ymieit mpodecCuoHanbHOM NeSITENHbHOCTH, JIJIsl IPOJIOJKEHUST 00pa3oBaHusl U
caM0o0Opa30BaHUS;

— OBJIaJICHHE MAaTEeMaTUYECKUMHU 3HAHUSIMU U YMEHHUSIMU, HEOOXOIUMBIMU B
MOBCEIHEBHOM KW3HU, JIsl OCBOCHUSI CMEXHBIX €CTECTBEHHO-HAYUYHBIX JUCHUILUIMH U
JTUCHUIUIMH MPOGECCHOHAIBHOTO MUKJIA, JJII MOJTyYeHUs] 00pa30oBaHMsA B 00JIACTSX,
HE TPeOYIONUX yriyOJICHHOM MaTEMaTHUECKOM TTOATOTOBKH;

— TOTOBHOCTb M  CIIOCOOHOCTh K OOpa3oBaHHWIO, B TOM  YHCJE
caM0o00Opa30BaHMUIO, Ha TPOTSHKCHUM BCEM JKU3HHU, CO3HATEIBHOE OTHOIICHHE K
HEMPEPLIBHOMY OOpa30BaHUIO KaK YCIOBUIO YCHEIIHOW mpodeccuoHaabHOH U
OOIIECTBEHHOM ICATCIHLHOCTH;

— TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSITEIbBHOW TBOPUYECKOW U
OTBETCTBEHHOM JEATCIHHOCTH,

— TOTOBHOCTH K KOJUIEKTUBHOU pabOTe, COTPYAHHUECTBY CO CBEPCTHUKAMHU B
oOpa3oBaTenbHOM, OOIIECTBEHHO TOJIE3HON, Y4eOHO-MCCIIeI0BATEIHCKON, TPOCKTHON
U IPYTHUX BUJAX JIEATCILHOCTH;

— OTHOIIEHHE K TPOPEeCCUOHATLHOU NESITEIBPHOCTH KaK BO3MOXKHOCTH
y4acTus B perieHuu JTUYHBIX, OOIIICCTBECHHBIX, roCyJ1apCTBEHHBIX,
oOI1IeHAIIMOHABHBIX MPOOJIEM;

MemanpeomMemHplx:



— YMEHHE CAMOCTOSTEIbHO OINpPEAENSATh LEIH AEATEIBHOCTH U COCTABIATH
IUTAHBI  JIESTENIbHOCTH;, CaMOCTOSITENIbHO  OCYUIECTBIIATH, KOHTPOJUPOBATh U
KOPPEKTUPOBATh JIEATEIbHOCTh; HCIIOJIBb30BaTh BCE BO3MOXKHBIE PECypChl IS
JOCTHKEHHS TIOCTaBJICHHBIX LIEJICH U peanu3aliy IJIaHOB JIeATEIbHOCTH; BBIOUPAThH
YCHEUIHBIE CTPATETHH B PA3TUYHBIX CUTYAIUAX;

— yMEHHUE TMPOJIYyKTUBHO OOIIATbCS M B3aUMOJEHCTBOBATH B MPOIECCE
COBMECTHOM AEATENbHOCTH, YUUTHIBATH TO3UIIUU IPYTUX YUYACTHUKOB JACSATEIBHOCTH,
¢ PekTUBHO pa3peniaTh KOHPIUKTHI;

— BJIQJICHUE HaBbIKAMHU [O3HABATEJIbHOM, Y4YEOHO-MCCIIEIOBATEIbCKON U
IPOEKTHOM JESATENbHOCTH, HABBIKAMHU pa3pelieHus MpoOJieM; CIHOCOOHOCTh U
TOTOBHOCTb K CAaMOCTOSATEIbHOMY IMOMCKY METOJIOB PEIICHUs MPAKTUYECKUX 3aJ]1ad,
MPUMEHEHHUIO Pa3INYHbIX METOIOB MIO3HAHNUS;

— TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSITENIbHOM HH(POPMAIMOHHO-
N03HABATEJIbHON AESITENbHOCTH, BKIIIOYAs YMEHUE OPUEHTHPOBATHCS B Pa3IUYHBIX
UCTOYHUKAX MWHGPOpMAIMM, KPUTUYECKH OLIEHUBaTh W  HMHTEPIPETUPOBATH
uH(pOpMaIMIO, IOTYyYaEMYI0 U3 Pa3InYHbIX HCTOUHUKOB;

— BJAJICHHE S3BIKOBBIMU CpPEJCTBAMHU: YMEHHE SICHO, JIOTHYHO M TOYHO
U3JIaraTh CBOIO TOUYKY 3PEHHUS, UCTIOIB30BaTh a/ICKBATHBIC SI3BIKOBBIE CPE/ICTBA;

— BJAJECHUE HaBbIKAMM I[IO3HABATEJbHOM pe(diIeKCuu Kak OCO3HaHUs
COBEpIIAEMBbIX JCUCTBUM M MBICIUTENIBHBIX MPOIECCOB, WX pPE3yJIbTaTOB U
OCHOBAaHMH, TPaHUI] CBOETO 3HAHUS M HE3HAHMS, HOBBIX MO3HABATENBHBIX 3a7a4 U
CPEICTB AJIsl X JOCTUKCHHS,

— IENEeYCTPEMJICHHOCTh B MOWCKaX W TPUHATHU  PEIICHUH,
CO00pa3UTENbHOCTh U MHTYHIIMS, PAa3BUTOCTh MPOCTPAHCTBEHHBIX MPEICTaBICHUH,
CHIOCOOHOCTH BOCIIPUHUMATH KPACOTY M TAPMOHHUIO MUPA;

npeoMemHubIX:

— c(hopMuUpPOBaHHOCTH TPEACTABICHUN O MaTEMaTHUKE KaK YacTH MHPOBOM
KYJbTYphl U MECTE MAaTeMaTUKU B COBPEMEHHOW IMBUJIU3AIUHU, CIIOCOOAX OMUCAHUS
SBJICHUH pPeajlbHOTO MHUpPa Ha MAaTEMAaTUYECKOM SI3bIKE;

— c(OpMHUPOBAHHOCTh MPEJCTABICHUH O MaTEMaTHUYCCKHUX IOHATHSIX Kak
BAXHECHIINX MATEMATHYECKUX MOJEISIX, MO3BOJAIOMIMX OINUCHIBATE W HM3Yy4daTh
pasHble TIPOLECCHl W SBJICHHS; ITIOHMMAHHE BO3MOXHOCTA aKCHOMAaTUYECKOTO
MOCTPOCHUSI MATEMAaTUYECKUX TEOPUH,

— BIIQJICHUE METOJIaMU J0KAa3aTeJIbCTB U alTOPUTMOB PEIICHUS, YMEHUE UX
MIPUMEHATH, TPOBOAUTH 10KA3aTEIbHBIC PACCYKACHUS B XOA€ PEIICHUS 3a/1a4;

— BJAQJCHUE CTAaHAAPTHBIMKA IIPUEMAMU PEIICHUS  PAMOHAIBHBIX U
UppalMOHAIbHBIX, TOKA3aTEIbHBIX, CTENIEHHBIX, TPUTOHOMETPUYECKUX YPABHEHUH U
HEPABEHCTB, UX CUCTEM;

— UCIOJIb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX MPOrpaMM, B TOM 4YHCIE JJIs
MOMCKAa MYTH PEIICHUs U WUTFOCTPAIlUU PEIICHUS] YPaBHEHUH U HEPABEHCTB;



— Cc(pOPMHUPOBAHHOCTb  MPEACTABIEHUH 00  OCHOBHBIX  MOHSTHSX
MaTEMaTUYECKOr0 aHaJIM3a U UX CBOMCTBAaX, BIAJCHHE YMEHHEM XapaKTEepU30BATh
noBesieHue (PyHKIUH, UCTI0JIb30BAaHUE TIOJYUEHHBIX 3HAHUH JJI1 ONMCAHMS U aHAJIn3a
peanbHbIX 3aBUCUMOCTEN;

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

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

— TPUMEHEHHE M3YYCHHBIX CBOWMCTB reoMeTpuueckux puryp u popmyn ans
peleHns reOMEeTPUYECKUX 3a71a4 U 3aJ1a4 C IPAKTUYECKUM COJICPKAHUEM;

— chOpPMHUPOBAHHOCTH MPEACTABICHUN O MPOLIECCaX M SIBICHUSIX, UMEIOLINX
BEPOSITHOCTHBIN XapaKTep, CTaTUCTUYECKUX 3aKOHOMEPHOCTSIX B pEaJIbHOM MHpE,
OCHOBHBIX IIOHATHUAX 3JIEMEHTAPHON TEOPUU BEPOSITHOCTEMN;

— YMEHHUH HaxXOAWTh U OLICHUBATh BEPOSTHOCTH HACTYIUIEHUS COOBITUH B
IIPOCTEHIINX IPAKTUYECKUX CUTYALUsIX U OCHOBHBIE XAPAKTEPUCTUKU CIyYaWHBIX
BEJINYNH,;

— BJIQJICHUE HABBIKAMM HCIIOJIB30BaHUS I'OTOBBIX KOMIIBIOTEPHBIX IPOIPAMM
IIPU PEILICHUU 3a/1a4.



2. CTPYKTYPA U COJAEP)KAHUE YYEBHOM JUCHUILJIUHBI

2.1. O0beM y4eOHOM AMCUHMIIMHBI U BUABI Y4eOHO# padoThl

Buja yueOHoii padboThl

Konuuecmeo uacoe

MakcumanbHas yyeOHasi HArpy3Ka (Bcero) 248
Ob6si3aTesbHast ayJauTopHasi yueOHast 248
Harpyska (Bcero)
B TOM YHUCIIE:
3aHATHUA JCKIMOHHOTO THIIA 124
IPAKTUYECKHE 3aHSTUS 124

CamocrosiTesibHasi padora o0yuyaroerocs
(Bcero)

Ilpomesicymounas ammecmayus 8 oopme:

1 cemectp - 9K3aMeH
2 ceMecTp-IK3aMeH

N Bcero CemecTtpbl

Bunx yuebHOI paboThl HACOR 1 5
Y4yeOHan Harpy3ka (Bcero) 248 64 184
AyauTopHbIE 3aHATHSA (BCEro) 248 64 184
B ToM uncne:
3aHSTHUS JEKIIMOHHOTO THUIIA 124 32 92
MPaKTHYECKUE 3aHATHUS (TPAKTHKYMBI) 124 32 92
nabopaTopHbIe 3aHATUS
CamocrosiTesibHasi padora (Bcero) - - -
[TpomexxyTouHas aTtectanus (dK3amMeH/3aueT/aud.3a4er) - 9K3aMEH | 9JK3aMeH
OO6m1ast TpyJI0EMKOCTh 248 64 184




2.2 CTpyKTYypa AUCHUIIHHBI:

KoauyecTBO ayIMTOPHBIX YaCOB

Teoperu-

HaumenoBanue pasnenos B MpakTnyeckne
cero yeckKoe
3aHATHUSA
o0yueHue

1 2 3 4
Benenue 2 2 -
Anrebpa 38 16 22
YpaBHEeHUS U HEPAaBEHCTBA 30 14 16
OCHOBBI TPUTOHOMETPHUHU 32 16 16
@yHKIMY, X CBOMCTBA U rpaduKu 20 10 10
Hauana marematuyeckoro anammsa 38 22 16
KoMmOuHaTopuka, CTaTHCTHKAa W TEOpHs 24 12 12
BEPOSATHOCTEN
I'eomerpus 64 32 32
Bcero no pucuuminne 248 124 124
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2.3. TemaTnuyeckuii NJIaH U cojiepKaHue YUeOHOM TN CHUTLTNHBI

HaumenoBanmue paszaesoB u | Coxep:kaHue y4eOHOT0 MaTepuaJia, JJabopaTtopubie padoThl U NpaKTH4YecKHue 3aHsaTusA, | O0bem Yposei,
TeM caMoCTOsITeIbHasi padoTa 00y4yaroumuxcs 4acoB OCB(:[eHH
1 2 3 4
BBenenue Coaep:xanue yueOHOro MaTepuaJia
Maremaruka B Hayke, TEXHUKE, SKOHOMHUKE, HH()OPMAITMOHHBIX TEXHOJIOTHSIX U 2 1
MPaKTUYECKOU JesaTenbHOCTH. Llenu u 3a1aun nu3ydeHus MaTeMaTUKHU [IPU OCBOCHUU
npodeccuii CITO u cnenmansHoctei CI1O
Pa3znen 1. Anreopa 38
Tema 1.1.PazButue noustusi o | Cogep:kanue yueOHOro Mmarepuajia 5 1
aunciie [lenwie u panpoHanbHbIe Yncaa. /[eliCTBUTENBHBIE YUCTA.
Coaep:xanue yueOHOro MaTepuaJia 5 1
[TpuOIMKCHHBIC BBIYUCIICHUSI.
IIpakTHYecKHe 3aHATHSA:
Apudmernueckue AeHCTBH HAJl YUCIaAMH, HAaX0XKICHUE MPUOIMKEHHBIX 3HAYCHHH 2 2
BEJIMYMH U TIOTPEUIHOCTEN BbIUMCIEHUN (a0COIIOTHON M OTHOCUTENBHOM), CpaBHEHHE
YHUCJIOBBIX BBIPAKEHUM
IIpakTHYecKHe 3aHATHSA:
ApudmeTrnueckue AEHCTBH HAJl YUCTIaAMH, HAaX0XACHUE TPUOIMKEHHBIX 3HAYSHHUH
BEJIMYMH U TIOTPEUTHOCTEN BBIUMCICHU (A0COTIOTHON U OTHOCUTEIHLHOMN ), CPAaBHEHUE 2 2
YHUCJIOBBIX BBIPAKEHUM
Conep:kanue y4eOHOIro MaTepuaJa 5 1
KommekcHble uncia.
Tema 1.2. KopHu, cTeneHu u Coaeprxanue yueOHOro MaTepuasa
J0rapupMeI Kopnu u crenenu. Kopau HaTypanbHOU CTENIEHU U3 YKCIIA U UX CBOMCTBA. 2 1
IIpakTHYeckHe 3aHATHSA: 5 5

Brruucnenne um cpaBHeHuMe KOpHEW. BrInosiHeHHWe pacueToB ¢ paaukanamu. PemeHune
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HMPPALMOHAIIBHBIX YPAaBHEHUM.

Conep:xanue yueOHOro MaTepuaJia
CremneHu ¢ palMOHAJIBHBIMHM TOKa3aTeNsIMH, UX CBoicTBa. CTENeHU C JIeHCTBUTEIbHBIMU
nokasareisiMu. CBOMCTBA CTENEHH C ACMCTBUTEIbHBIM MTOKa3aTeIeM

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

IIpakTH4yecKkue 3aHATHS:
Pemrenue nokazaTenbHbIX ypaBHEHUH. Penienne npukiaaHbix 3a1a4

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 U MOTSHIIUPOBAHKUE BHIPAKEHUH.
Pemienue norapupMu4ecKux ypaBHEHHUH

IIpakTHYecKHe 3aHATHSA:
Pemenue norapugmMuueckux ypaBHEeHUI

Conep:xanue yueOHOro MaTepuaJia

[TpeoOpaszoBanue anredpandeckux BbipaxkeHuil. [IpeobpazoBaHue paloOHaNbHBIX,
MpPPaLlMOHAIIbHBIX CTENEHHbIX

Conep:xanue yueOHOro MaTepuaJia
[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 ypaBHEHUN. PalimoHanbHble, HPPAallMOHAIBHBIE, 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

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

IIpakTnyeckue 3aHATHA:
OcCHOBHBIE IPUEMBI PEILICHUS YPaBHEHUN

IIpakTHYecKkHe 3aHATHSA:
Pemrenue cucreM ypaBHEHUN

IIpakTHYecKkHe 3aHATHSA:
Pemrenne cucreM ypaBHeHUH

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

Coneprxanue y4eGHOro MaTepuasia

[TokazarenbpHble U JlorapupmMuyeckue HepaBeHCTBA. OCHOBHBIE TPUEMBI UX PEILICHUs
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Conep:xanue yueOHOro MaTepuaJia
Tpuronomerpuueckue HepaBeHCTBA. OCHOBHBIC PUEMBI UX PEIICHUS

IIpakTuyeckue 3aHATHS:

Hcnonb3oBaHue CBOMCTB U rpaduKoB PYHKIIMIA IJIs PEIICHUS] YPAaBHEHUN 1 HEPABEHCTB 2
IIpakTHYeckne 3aHATHSA: 2
Hcnonb3oBaHue cBOMCTB U rpadukoB PyHKUIMN [Jis pellieHUs] YpaBHEHUI U HEPaBEHCTB
KonTtpoJsbHasi padora Ne 2: «YpaBHeHUs] H HEPaBEHCTBa» 2
IIpakTH4yecKkue 3aHATHS:
[IpuMeHneHne MaTeMaTHUYeCKUX METOIOB JJIS PEIICHUS COICPKATEIBHBIX 3a/1a4 U3 9
pa3IMyYHbIX 00JacTei HayKu U MpakTuku. HTepnperanus pe3ynbrarta, y4eT pealbHbIX
OTpaHUYCHUH
Pa3znea 3. OcHOBBI 32
TPUTOHOMETPHH
Tema 3.1. OcHoBHbie noHsATUst | Copep:kanue yueOHOro Mmarepuasia
Panuannas mepa yriia. BpamarensHoe apmxenne. CHHYC, KOCUHYC, TAHT'€HC M KOTaHI'€HC 2
qyucia
IIpakTHYeckne 3aHATHSA: 2
Panuansblil MeTO U3MEPEHUS YIIIOB BPAILIEHUS U CBSI3b C IPalyCHON Mepoi
Tema 3.2 OcHOBHBIE Coaep:xanue yueOHOro MaTepuaJia 9
TPUTOHOMCTPUYICCKUC q)OpMy.]'II)I NIPUBEICHUS
TOXACCTBA Conep:xaHue yueOHOro MaTepuaJia
®opmyiibl cnoxeHus. Dopmyisl yaBoeHus. @opMyJibl TOJIOBUHHOIO yTia 2
IIpakTHYeckne 3aHATHSA:
OCHOBHBIE TPUTOHOMETPUYECKHUE TOXKIECTBA, POPMYIIBI CIOKEHUS, YABOCHHUS, 9
[IpeobOpazoBanmsi CyMMBI TPUTOHOMETPUYECKUX (DYHKITUN B TPOU3BEICHUE,
peoOpa3oBaHue MPOU3BEICHUS] TPUTOHOMETPUUYECKUX (PYHKIUN B CYMMY
IIpakTHYeckHe 3aHATHSA:
OCHOBHBIE TPUTOHOMETPUIECKHUE TOXKIECTBA, POPMYIIBI CIOKEHUS, YIABOCHUS, 2

[IpeoOpa3oBanus CyMMBbl TPUTOHOMETPUYECKUX (PYHKIIMN B TPOU3BEICHUE,
npeoOpa3oBaHue MPOU3BEICHHSI TPUTOHOMETPUYECKHX (YHKIUN B CYMMY
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Tema 3.3[IpeobpazoBanus

Conep:xanue yueOHOro MaTepuaJia

MPOCTEHIINX [IpeoOpa3oBanue CyMMBbI TPUTOHOMETPUYECKUX (PYHKIUIT B TPOU3BEACHNE U TPOU3BEICHNE 2
TPUTOHOMCTPHUYCCKUX B CYMMY
BBIDQKCHHH Coaeprxanue yueOHOro MaTepuasia 5
BelpaxkeHue TpUroHoMeTpruecKuX (PyHKIMHA Yepe3 TaHI'€HC MOJIOBUHHOIO apryMeHTa
IIpakTHyeckue 3aHATHA:
OCHOBHbBIE TPUTOHOMETPUYECKUE TOXKIECTBA, (POPMYJIbI CIIOKEHUS, YABOCHHUS, 2
[TpeoOpa3oBanusi CyMMBI TPUTOHOMETPUYECKUX (YHKIUI B TPOU3BEICHNE,
peoOpa3oBaHue NPOU3BEICHHSI TPUTOHOMETPUYECKUX (YHKIUN B CyMMY
IIpakTHyeckue 3aHATHA:
OCHOBHbBIE TPUTOHOMETPUUECKUE TOXKIECTBA, (OPMYJIbI CIIOKEHHUSI, YIBOCHNU, 2
[IpeoOpa3oBanusi CyMMBI TPUTOHOMETPUYECKUX (QYHKIUI B TPOU3BEICHNUE,
peoOpa3oBaHue NPOU3BEICHHSI TPUTOHOMETPUYECKUX (YHKIUN B CyMMY
Tema 3.4. Coaep:xanue yueOHOro MaTepuaJia 5
Tpuronomerpuyeckne Oo6parHbie TpuroHoMeTpudeckue QyHKIMH. APKCHHYC, apKKOCHHYC, aPKTaHT'€HC
YPpaBHCHHA 1 HCPABCHCTBA IIpakTHYecKHe 3aHATHSA: 2
OO6paTHble TPUrOHOMETpUYECKHE QYHKIMHU: ADKCHUHYC, apKKOCHHYC, apKTaHI€HC
Conep:xanue yueOHOro MaTepuaJia )
[Ipocreiimme TPUrOHOMETPUYECKNE YPABHEHUS
Conep:xanue yueOHOro MaTepuaJia 5
[Ipocreiimme TPUroHOMETPUUECKNE HEPABEHCTBA
IIpakTnyeckue 3aHATHA: 5
[Ipocreiimme TPUrOHOMETPUUECKUE YPABHEHUSI U HEPABEHCTBA
KonTtpoJsbHas padora Ne 3: «OCHOBBI TPUTOHOMETPHU» 2
Pa3nes 4. @yHKIIUM, UX CBOICTBA M rpauKHU 20
Tema 4.1Pyukuu. Csoiictea | Coaep:xaHnue y4eOHOro MmarepuaJia
ynkumit. O6parHble GyHKIMHA Oyukuu. O6nacTe onpeAeneHuss 1 MHOXKECTBO 3HaUeHUH; Tpaduk QYHKIMH, TOCTPOCHUE 2
rpadukoB QyHKIMH, 3aJaHHBIX PA3IMUYHBIMU CIIOCOOaMH
IIpakTHYecKHe 3aHATHSA: 2

HpI/IMCpH 3aBHCHUMOCTEH MCKAY NEPECMCHHBIMU B PCAJIbHBIX IMMPOLCCCAX U3 CMCIKHBIX
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mucuumuiiH. Onpenenenue Gynkiuii. [Toctpoenne u utenne rpagukoB QyHKIHIMA

Conep:kaHue y4eOHOIro MaTepuaJa
CaoiicTBa pyHKIIMU. MOHOTOHHOCTh, YeTHOCTh, HEUETHOCTh, OTPAHHUYEHHOCTb,

NEePUOTUYHOCTD. [[poMexyTKkH Bo3pacTaHus U yObIBaHHS, HAaMOOJIbIlIee M HAUMEHBIIIEe 2
3Ha4yeHUus, TOUKU IKcTpeMyMa. ['padudeckas unTepnperanus
Coaeprxanue yueOHOro MaTepuasa
IIpumepbl (GYHKIMOHAIBHBIX 3aBUCHUMOCTEH B peaJbHbIX Ipolleccax U  SBJICHHUSX.
Apudmernueckue onepanuu Haja GyHkusaMu. CrnoxHas Gynkuus (kommoszunus). [Tonstue 2
O HEMPEPbIBHOCTH (PYHKIUH
IIpakTHyeckue 3aHATHA:
UccnenoBanue ¢pynkmun. CBOCTBA IMHEHHOM, KBaIPaTUIHOM, KYCOYHO-IMHEHHON U
npoOHo-mrHEeHHON ¢yHkuuu. HenpeprsiBHbIC U iepuoandeckue GyHkimu. CBOWCTBA U 2
rpaduKu cUHyca, KOCUHYCa, TAHT'€HCA U KOTaHI'€HCa
Coaep:xxanue yueOHOro MaTepuaJia
OO6parnble ¢yHkiuu. Ob6nacTe ompeneneHuss U 00jJacTb 3Ha4eHUH OOpaTHON (YHKIHU. 2
I'padux o6paTHOIN QyHKIUN
IIpakTnyeckue 3aHATHA:
2
Oo6patHble GyHKUIMU U UX Tpaduku. OOpaTHBIE TPUTOHOMETpUUYECKUE QYHKIIMU
Tema 4.2.CreneHHsle, Coaepxanue y4eOHOro MaTepuasa
[IOKa3aTeIbHbIC, Omnpenenenue ¢QyHkuuii, ux cBoiictBa u rpaduku. [IpeoOpasoBaHus rpaduKoB.
JOrapu(pMIICCKHE 1 [TapannenpHbIi MEPEHOC, CHUMMETPUS OTHOCUTEIBHO OCEd KOOpJAWHAT U CHUMMETPHUS 2
TPUTOHOMETPUICCKNE OTHOCHTEIIBHO Hayaja KOOPAMHAT, CAMMETPHS OTHOCUTENIBHO NPAMON Y = X, pacTsKEHUe
(ynkmun. O6patHbIe Y CKATHE BJIOJIb OCEH KOOPIMHAT
TPUTOHOMETPHYECKHE PYHKIMHK | [IpaKTHYECKHE 3AHSITHS: 5
[TpeobpazoBanmne rpadrka GyHKINH.
KonTtpouabHnas padora Ne 4: «DyHKIMH, HX CBOKHCTBA U rpapukm» 2
Pa3nes 5. Hayana MaTeMaTH4eCKOro aHAJIN3a 38
Tema Coaep:xaHue yueOHOro MaTepuaJia 4

5.1.TTocnenoBaTenbHOCTH.

IlocnenoBaTeabHOCTH. CnocoObl 3aJJaHHds M CBOMCTBAa YHCIOBBIX IIOCJIEI0OBATEIHLHOCTEH.
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llonamue o npeodene nocnedosamenvnocmu .Cywecmeosanue npeoena MOHOMOHHOU
02PAHUYEHHOU NOCTIe008AMENTbHOCTIU

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. @opMyJIbl TUIOMIAAN TOBEPXHOCTEH IIMIIMHIPA 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
Bcero 248

Jlnist XapaKTepUCTUKU YPOBHS OCBOCHMS yUeOHOT0 MaTepualia UCIOJIb3YIOTCS Celyrolne 0003HaYeHNUs:

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

2. — penpoAyKTUBHBIN (BBIIOJIHEHUE IEATENILHOCTH 110 00pa3Iy, MHCTPYKLUHU WIIH 1101 PYKOBOJCTBOM)

3. — IPOYKTUBHBIH (TUTAHUPOBAHKE U CAMOCTOSITEIFHOE BBIMTOJTHEHHE JACATEIBHOCTH, pElIeHUe MTPOOJIEMHBIX 3a71aq)
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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 ICUCTBUTEIBHBIM MOKA3aTEIIEM.
Jlorapudm. Jlorapudm YHUCIA. OcHoBHOE
JorapupMHUECKOe TOXIECTBO. Hecsartuunbie u
HaTypanbHble  Jorapudmbel.  IlpaBunma  pmelictBuH ¢
norapupmamu.  [lepexoq K  HOBOMY  OCHOBAHHIO.
[IpeoOpazoBanue anredpanvecKux BBIPKCHHH.
IIpeoOpa3oBanue paloOHATbHBIX, HUPPALMOHATIBHBIX
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

(paznmoxeHMe  Ha  MHOXUTENM,  BBEJACHHE  HOBBIX
HEM3BECTHBIX, IIOJICTAHOBKAa, Trpaduyeckuii  MeTon).
HepaseHncrsa. PannonaneHsle, HUPpPALMOHAJIBHEIE,

[IOKa3aTe/IbHbIE U TPUTOHOMETPUYECKUE HEPABEHCTBA.
OcHoBHbIE TTpHEMBI UX pelleHud. Vcrnonb3oBaHue CBONCTB
U TpapuKoB (QYHKUMH TpU pELIEHUH YpPaBHEHUH U
HepaBeHCTB. Meron uHTepBanoB. M3o00paxeHue Ha
KOOPJAMHATHOU IIJIOCKOCTH MHOJKECTBA  PEIICHUH
YPaBHEHHH M HEPABEHCTB C JIByMs INEPEMEHHBIMH U HX
cucreM. lIpumeHeHne MaTeMaTHYeCKUX METONOB JUIS
peLIeHHs CO/IepKATEeNbHBIX 3a/1a4 M3 Pa3IMUHBIX 00JacTei
HAayKH W TPaKkTHKW. VHTeprperanus pes3yibrara, yd4eT
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 TPUTOHOMETPUUYECKUX (DYHKIUH B
IIPOM3BEICHUE U INPOU3BEIEHUS B CymMMy. BbIpakeHue
TPUTOHOMETPUYECKUX byHKIUH yepes TAHI'€HC
IIOJIOBUHHOTO apryMeHTa. Tpuronomerpuyeckue
ypaBHEHUS u HEpPaBEHCTBA IIpocreiimue
TPUTOHOMETPUYECKHE YPaBHEHHSI. ITpocreitmue
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 pa3IMYHBIMU crocobamu. CBolicTBa (DyHKLHUU.
MOHOTOHHOCTb, YETHOCTb, HEYETHOCTb, OI'PAaHUYCHHOCTb,
NEPUOMYHOCTE. [IpOMEXyTKH BO3pacTaHUs W yObIBaHHSA,
HanOoJIbIlIee U HAUMEHbIIIEE 3HAYCHUS, TOUKH IKCTPEMyMa.
I'paduueckas UHTEpIpeTays. [Tpumepsr
(YHKIMOHATBHBIX 3aBUCUMOCTEH B peasbHBIX 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 dyHkumMu. OnpeneneHus GyHKIUH, UX
cBoiictBa u rpaduku. IIpeoOpazoBanus rpaduKoB.
[TapannensHbI TIEPEHOC, CUMMETPHSI OTHOCHTEIBHO OCEU
KOOpAMHAT M  CHUMMETpPUS  OTHOCHUTEJIBHO  Hayaia
KOOpJAWHAT, CHMMETpPHUS OTHOCHUTEIBHO MpsMOU Y = 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 TOcienoBaTenbHOoCTeR. [loHsATHE O Tpenene
I10CJIEI0BATEIBHOCTH. CyecTtBoBaHue npezena
MOHOTOHHOM OTrpaHUYECHHOU MIOCJIEIOBATEIbHOCTH.
CyMmmMmupoBaHue II0CJIEI0OBATEIIbHOCTEM. beckoneuno
yObIBarolasi reoMeTpuueckas Mporpeccus U €e CyMMa.
[TpousBonnas. IlonstHe o mnpousBogHOW (yHKIMH, ee
FCOMETPUYECKUA H  (PU3MYECKUH CMBICI. YpaBHEHHUE
KacaTenbHOU K rpaduky ¢yHKud. [Ipou3BOgHBIE CYMMBI,
pa3HOCTH,  Mpou3BelneHHUs, 4acTHble. IIpousBogHbIe
OCHOBHBIX  dyieMeHTapHbIX  ¢(yHknui.  [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
CKOpOCTM JUIS TIpolecca, 3adaHHOro GOpMyslIod u
rpadukomM. IlepBooOpasnas u wuHTerpan. Ilpumenenue
ONpEENIEHHOr0 MHTErpajga i HaXOXKJIEHUs IUIOIIaIn
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
YluciIa pa3MELIEHUH, MEPECTaHOBOK, coueTaHuM. PelieHue
3amay Ha nepebop BapuantoB. Gopmyna Ounoma HrroToHa.
CaoiicTBa OMHOMHHANBHBIX K03 uieHToB. TpeyroabHUK
[Tackans. CoObITHE, BEpPOSITHOCTH COOBITHS, CIIOKEHHE W
YMHOX€HHE BeposiTHocTel. [loHsATHEe O He3aBUCHUMOCTH
coObITuH. JlMCKpeTHas ciydailHass 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. [lepnenauKyIaspHOCTE ABYX INUIOCKOCTEH.
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
nupamuja. YcedenHas nupamuna. Terpasap. Cummerpun B
KyOe, B mapajiesnenurnese, B npu3Me u nupamuae. CeaeHus
Ky0a, mpu3Msbl U mupamusl. [IpeacraBienne o npaBUIbHbBIX
MHOTOTpaHHHMKax (Terpasape, KyOe, oKTajzape, A0AeKa’rape
u ukocadpe). Tena u noBepxHoctu BpamieHus Lunuaap u
KOHYC. YceueHHbI KOHyc. OcHOBaHUE, BbICOTa, OOKOBas
HOBEPXHOCTh, 0Opa3ymomas, pa3Beprka. OceBble CEUCHUS U
ceueHusl, mapajuienbHble ocHoBaHuio. lllap u cdepa, ux
ceuenus. KacatenpHast miuockocTth k chepe. M3mepenus B
reomerpun OObeM U ero wusmepenue. HHTerpanpHas
bopmyna o0bema. DopmyJsl o0beMa KyOa,
IPSIMOYTOJIBHOTO Tapajulefenunesa, Npu3Mbl, MIIMHIPA.
®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 pacCTOSHHS MEXKIY IBYMs TOUKaMHU. Y PABHEHMS
cdepsl, IOCKOCTU U NpsiMOd. Bektopsl. Moayibs BekTopa.
PaBeHcTBO BEKTOpOB. Cl0XKEHHE BEKTOPOB. YMHOXKEHHE
BEKTOpa Ha 4yKcio. Pa3noxeHne BeKTopa Mo HAaIPaBICHUSM.
VYron mexay aByMs BekTopamu. IIpoekius BekTopa Ha OCb.
Koopaunatet  Bektopa.  CkansgpHOe  NIpOU3BEJIEHUE
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
UppalMOHANILHBIX ~ ypaBHEeHUH. HaxoxaeHue 3HaYeHUN
CTeNeHeH C palnuOHAIBHBIMHM IMOKa3aTensiMu. CpaBHEHUE
creneneid. IIpeoOpa3oBaHus BBIpAKEHUH, COJEPKAIINX
crenienu. PelmieHue moka3aTeNbHBIX ypaBHEHHH. Perienue
MPUKIIATHBIX 33/1a4. Haxoxaenne 3HaueHUH Jiorapudma mo
MPOU3BOJILHOMY  OcHOBaHuto. 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 ypaBHeHHH. 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  CIOXKEHHS, YJIBOCHHS, NpPeoOpa3OBaHUE CYyMMEI
TPUTOHOMETPUYECKUX GbyHKINH B MIPOU3BEJCHHUE,
npeoOpa3oBaHue MPOU3BEICHHUS TPUTOHOMETPHUUECKUX (QYHKLIUH B
cymmy. Ilpocreiinime  TpUTrOHOMETPUYECKHE YpPaBHEHUS U
HepaBeHcTBa.  OOpaTHble  TPUTOHOMETpUYECKHE  (YHKIIWU:
ApPKCUHYC, 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  3amauyu. [lokaszaresbHble, JIOrapUpMHUUECKUE,
TPUTOHOMETPUYECKHE YPABHEHUS M HEPABEHCTBA.

V,ITP,KP

Hauana
MaTEMATHUECKOTO
agajn3a

UwncnoBast  mOCIEeNOBaTENbHOCTh,  CIIOCOOBI €€  3a/aHuf,
BBIYMCIICHHS YJIEHOB MOCIIEI0BATENIEHOCTH. [Ipenen
MOCJIe0BaTeNFHOCTH. beckoHeuHo yOBIBaromias reoMeTpuieckast
nporpeccusi. IIpou3BonHas: MEXaHMYECKUH U T'eOMETpUYECKUU
CMBICTT TIPOW3BOJHON. YpaBHEHHE KacaTeJIbHOW B 0OIEM BHJIE.
IMpaBuma wu  ¢dopmynsl  auddepeHMpoBaHus,  Tabnuia
MIPOM3BOJHBIX 3JeMeHTapHbIX GyHKUuK. McciaenoBanue GyHKUIUU
C TIOMOIIBI0  Tpom3BoAHOW. Haxoxmenue  HamOOJBINETO,
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

Hctopus pa3BuTHUs KOMOMHATOPUKH, TEOPUU BEPOSITHOCTEH 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. Kiaccuueckoe ompejeneHue BEpOsiTHOCTH,
CBOMCTBa BEpPOSITHOCTEH, TeopeMa O CyMME BEpOSTHOCTEH.
Brruncnenue BEPOATHOCTEM. IIpuxknannsie 3a7a4U.
[IpeacraBneHne YUCIOBBIX JaHHBIX. [IpUKIaHbIe 3a0a4u.

V,ITP,KP

HNCTOYHHNKH

['eomerpus

IIpu3Haku B3aUMHOTO pACIOJIOKEHHUS MPSAMBIX. YTOJI MEXIY
npsMbIMH. B3anMHOe pacmonoXeHue 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 MapajyIeNbHBIX M MEPHEHAUKYISPHBIX 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 OPMOSOHATLHOU NPOEKYUU MHO20y201bHUKA. B3anMHOE
pacrojIoKeHHe MPOCTPAaHCTBEHHBIX (uryp. PaznndnHbie BUIBI
MHOTOTPaHHUKOB. Mx wm3o0paxenus. CeueHUs, pa3BepPTKU
MHOTOTPaHHUKOB. [Imomane moBepxHOCTH. Buapl cummeTpud B
npoctpaHcTBe. CUMMETpUs TeNl BpallCHUSI U MHOTOIPAHHHUKOB.
Breruncnenune tuomanei u o0bemoB. Bekrtopwl. [leiicTBust ¢
BekTOopaMu. JlekapToBa cucTeMa KOOpAWHAT B IPOCTPAHCTBE.
YpaBHeHHE OKPYKHOCTH, CHEPHI, TUIOCKOCTH. PaccTosHue Mexay
Toukamu. JlelcTBUsS ¢ BEKTOpamu, 3aJaHHBIMU KOOPAWHATaMU.
CkanspHoe TPOU3BEACHUE BEKTOPOB. BekTopHOE ypaBHEHHE
npssMoil ¥ mIoCKocTH. lcmonp30BaHHE  BEKTOPOB — IpH
JI0Ka3aTeJIbCTBE TEOPEM CTEPEOMETPHUH.

VY, I1P,KP

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

2.4.4. Conep:xkaHue caMOCTOSITEILHON PadoThI

CamocrositenbHas pabota cryaeHToB (CPC) — 3T0 akTuBHBIE (DOPMBI

WHJMBUAYAJIBHOW W KOJUICKTUBHOM JEATETbHOCTU, HAINPaBJICHHbIC HA 3aKPEIUICHHUE,
pacuIpeHrue W CHUCTEMATH3allMI0 TPOWICHHOTrO MaTepuajga Mo TeMaM Y4yeOHOM
JACHIUTUIAHBI.

CamocTosiTenbHass paboTa SIBISETCS OJHUM W3 BUJIOB YYEOHBIX 3aHATHM

CTYACHTOB, OCIIIMA KOTOpOﬁ SABJIAFOTCA:

— CHUCTCMATHU3aAlA W 3aKPCINICHUC IIOJIYUYCHHBIX TCOPCTHUUYCCKUX 3HAHUU U

IIPAKTUYECKUX YMEHUN CTYJEHTOB;

— yriayOJeHue U paclIupeHne TEOPETHICCKUX 3HAHUM;
— (QopMupoBaHME YMEHUW WCHOJIb30BaTh pa3IU4YHbIe WH(GOPMAIIMOHHbBIE
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(HOpMaTHBHYIO, TPAaBOBYIO, CIPABOYHYI  JIOKYMEHTAILIHIO
CHELUaIbHYIO JINTEPATYpy);
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— pa3BUTUE II03HABATENIbHBIX CIOCOOHOCTEM M AKTUBHOCTH CTYJEHTOB,
TBOPYECKOU VHULIMATUBBI, CaMOCTOSITEIIbHOCTH, OTBETCTBEHHOCTH 51
OpPraHW30BaHHOCTH;

— (GopMHpOBaHHE CaMOCTOSATEIBHOCTH  MBIIUICHHUSA, CIOCOOHOCTEH K
CaMOPa3BUTHIO, CAMOCOBEPIICHCTBOBAHUIO U CaMOpeaInu3aluu;

— pa3BUTHE UCCIEA0BATEIbCKUX YMEHUMN.

B xauectBe opm u MeromoB koHTpoisi BHeayauTopHoii CPC moryT OBITH
UCIIOJIB30BAaHbl CEMMHAPCKUE 3aHATHSA, 3a4eTbl, TECTHUPOBAHUE, KOHTPOJIbHBIC
paboThl, MaTEMaTUUECKUE AUKTAHTHI U JIP.

KpurepusimMu onieHku pe3ynbTaToB BHeayauTopHon CPC saBisroTcs:

— YPOBEHb OCBOCHHUSI yUEOHOI0 MaTepHaa;

— YMEHHME HCIIOJIb30BaTh TEOPETUYECKUE 3HAHMUS IIPU  BBINOJHEHUU
IIPAKTUYECKUX 3a]1a4;

— 000CHOBaHHOCTb M YETKOCTb U3JIOKEHUS OTBETA;

— opopMiieHHE MaTepHalia B COOTBETCTBUU C TPEOOBAHUSIMHU.

Kontpons pesynpraroB BHeayautopHoii CPC MOXeT OCyHIECTBISTBCS B
npejenax BpEMEHHU, OTBEJIEHHOIO0 Ha o0s3aTelabHble YydeOHbIC 3aHATUS U
BHeay1uTOpHy0 CPC, MOXeT mpOXOAUTh B MUCBMEHHOM, YCTHOM WJIM CMEIIaHHOMN
dbopme, ¢ IPeICTABICHUEM MPOAYKTa TBOPUECKOM IESITEIbHOCTH CTYIECHTA.

Bunni CPC:

— MO0 OBJIAJIEHHI0 3HAHUSIMM: aHAJIU3 TEKCTa y4eOHHWKA, JOMOJHUTEILHON
JUTEPATYPbl, COCTABJICHUE TJIAHA;

— 10 3aKpeIJIEeHHI0 W CHCTeMaTH3aluM 3HaHWii: paboTa ¢ KOHCIIEKTOM
JeKuu, pabota C y4YeOHHUKOM, JOTOJHHMTEIBHOM JIUTEpaTypoM, ITOATOTOBKA
JIOKJIAJIOB;

— 1m0 GOpMHUPOBAHNIO YMEHUI M HABBIKOB: PEIICHUE MTPOOJIEMHBIX BOIIPOCOB
MIPU TIOATOTOBKE K SK3aMEHY.

IIpumepHas Tematuka pedeparos:

HenpepsiBHbIE ApOOH.

[IpuMeHeHre CI0KHBIX MPOLIEHTOB B 3KOHOMUYECKHUX pacyeTax.
[TapannenbHOE TPOEKTUPOBAHHUE.

Cpennue 3Ha4eHus U UX IPUMEHEHNE B CTaTUCTHUKE.
BekTopHoe 3a1anue npsiMbIX U IJIOCKOCTEN B IPOCTPAHCTBE.
CrnosxeHue rapMOHUYECKUX KOJeOaHUH.

['paduaeckoe perieHre ypaBHEHUN U HEPABEHCTB.
[TpaBuiibHBIE ¥ TOJTYITPABUIbHBIE MHOTOTPAHHUKH.

. KoHnueckue ceueHns v UX NpUMEHEHHE B TEXHUKE.

10 [Tonsitue auddepenumana u ero NPUI0KEHHUS.

11.CxemMbl NOBTOPHBIX UCTIbITAHUHN bepHyIu.
12.UccnenoBanue ypaBHEHUM U HEPABEHCTB C MApaMETPOM.

CoNoakrwWdE
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2.4.5. [lepeyeHb y4eOHO-METOAMYECKOT0 00eCeYeHUsI 1JIs1 CAMOCTOSAATEIbHOM padoThI
00y4aroIuXcsl MO0 JUCIUIJINHE

Ha camocTositensHyto paboty oOydvaromuxcst otBogutcss 106 wacoB yueOGHOTO
BPEMCHU.

HaumenoBanue
pasnena, TeMbl, BUIa
CPC

IlepeyeHp yueOHO-METOIUYECKOTO OOECHEeYEHUsl AUCHUIUIMHBI 10
BBITTOJIHEHUIO CAMOCTOSITEIIbHON paboThI

2

3

BBenenmue.

1.boromosnioB, H. B. Maremaruka : y4eOHHMK I CpPEIHETO
npodeccuonansHoro obpazosanmst / H. B. boromonos, II. H.
Camoiinenko. — 5-e wu3m.,, mepepab. uw gon. — MockBa
WznarensctBo FOpaiit, 2020. — 401 ¢. — :(IlpodeccronanpHoe
obOpazoBanne). — ISBN 978-5-534-07878-7. — Pexum nocrymna :
https://urait.ru/book/matematika-449006

2. bammakoB, Mapk lBanoBuuy. Maremaruka: airedpa u
Hayajla MaTeMaTHYeCKOro aHanusa, reomerpus [Tekcrt] : yueOHuK s
WCIOJIb30BaHUs B Y4eOHOM Ipoliecce 00pa3oBaTeNbHBIX YUPEKIECHUN
CIIO Ha 6a3e OCHOBHOro oOwiero oOpa3oBaHMsI C IOJIYYEHHEM
cpennero obmero oopazoBanus / M. . bammakos. - 4-¢ usn., crep. -
Mocksa : Axagemwus, 2017. - 253 c. : un. - (IlpodeccronanpHOe

obpasoBanue. O01eoOpa3oBaTenbHble AUCHUIUIHHBI). - ISBN 978-5-
44

Aunredpa

1.boromonos, H. B. MaremaTtnka : y4eOHUK IJsi CPEIHETO
npodeccnonanmsHoro obpazosanmsi / H. B. Bboromonos, II. H.
Camoitnenko. — 5-e wu3a., mepepab. u jgom. — MockBa
WznarensctBo IOpaiit, 2020. — 401 c¢. — :(IIpodeccronansHoe
obpaszoBanue). — ISBN 978-5-534-07878-7. — Pexum npocryna :
https://urait.ru/book/matematika-449006

2. bammakoB, Mapk HMBanoBuu. MaremaTuka: anrebpa u
Hayajla MaTeMaTHYeCcKOro aHanusa, reomerpus [TekcT] : yueOHUK ams
UCIOJIb30BaHUSA B yUeOHOM Ipoliecce 00pa3oBaTeIbHbIX YUPEKICHUN
CIIO Ha 6a3e OCHOBHOro oOmHiero oOpa3oBaHMs C MOJIYYEHHEM
cpenHero obmero obpazosanus / M. U. bammakos. - 4-e u3n., crep. -
Mocksa : Axanemus, 2017. - 253 c. : un. - (Ilpodeccuonanbuoe

obpazoBanue. OOieoOpasoBarenbHble QUCHUIUIUHEI). - ISBN 978-5-
44

YpaBuenus U
HEPaBEHCTBA

1.boromonos, H. B. MaremaTtnka : y4eOHHUK 7Sl CpEIHETO
npodeccuoHanbHoro obpaszoBanust / H. B. boromonos, II. W.
Camoiinenko. — 5-e wu3n., mnepepab. u jgom. — Mocksa
M3parensctBo [Opaiit, 2020. — 401 c. — :(Ilpodeccrnonansroe
obpazoBanmne). — ISBN 978-5-534-07878-7. — Pexum nocrymna :
https://urait.ru/book/matematika-449006

2. bammakoB, Mapk HBanoBuu. MatemaTtuka: anrebpa u
Hayajla MaTeMaTHYeCcKoro aHanusa, reometrpust [Tekct] : yueOHuk s
WCIOJIb30BaHUs B Y4eOHOM Ipoliecce 00pa3oBaTeNbHBIX YUPEKIECHUN
CIIO na 06a3ze OCHOBHOTO OOIIEro 0Opa3oBaHUsI C MOJYyYCHUEM
cpenHero obmero obpazosanusi / M. U. bammakos. - 4-e u3n., crep. -
Mocksa : Axamemus, 2017. - 253 c. : un. - (Ilpodeccuonanbuoe
obpaszoBanue. OOieoOpazoBarenbHble quciuIumHb). - ISBN 978-5-
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OcHOBBI
TPUTOHOMETPUH

1.boromonos, H. B. Maremaruka : y4eOHHK I CpPEIHETO
npodeccuonansHoro obpazosanmst / H. B. boromonos, II. H.
CaMOMIEHKO. 5-¢ w3m.,, mepepab. W 0. MockBa
WznarensctBo FOpaiit, 2020. — 401 ¢. — :(IlpodeccronanpHoe
obpazoBanne). — ISBN 978-5-534-07878-7. — Pexum mocryna :
https://urait.ru/book/matematika-449006

2. bammakoB, Mapk lBanoBu4y. Maremaruka: anredpa u
Hayvaja MaTeMaTU4YeCKOro aHanmu3a, reomerpus [Tekcr] : yueOHuK 1uis
WCIOJIb30BaHUs B Y4eOHOM Ipoliecce 00pa3oBaTeIbHBIX YUPEKICHUN
CIIO na 6a3e OCHOBHOTO O0OWIEr0 O0pa3oBaHHMA C MOJYYCHHUEM
cpennero obmero oopazosanus / M. . bammakos. - 4-e usn., crep. -
MockBa : Axagemwus, 2017. - 253 c. : un. - (IIpodeccuonanpHoe

obpazoBanue. O061eoOpa3oBaTenbHble AUCHUIUIHHBI). - ISBN 978-5-
44

DyHKIUH,
cBoOMcTBA
rpadpuxn

HX

U

1.boromonos, H. B. MaremaTtnka : y4eOHHUK HJsl CPEIHETO
npodeccnonansHoro obpazosanmsi / H. B. Bboromonos, II. H.
CamoiineHko. 5-¢ wusn., mnepepad. u MO MockBa
WznarensctBo FOpaiit, 2020. — 401 ¢. — :(IlpodeccronanpHoe
obOpazoBanue). — ISBN 978-5-534-07878-7. — Pexum nocrymna :
https://urait.ru/book/matematika-449006

Haugaaa
MATEMATHYECKOI'0
aHaJIN3a

1.boromonos, H. B. MaremaTnka : y4eOHHUK IJsi CPEIHETO
npodeccnonansHoro obpazosanmst / H. B. boromomnos, II. U.
CamoiineHko. 5-¢ wu3n., mnepepad. u MO MockBa
WznarensctBo FOpaiit, 2020. — 401 ¢. — :(IlpodeccronanpHoe
obOpazoBanne). — ISBN 978-5-534-07878-7. — Pexum nocrymna :
https://urait.ru/book/matematika-449006

2. bammakoB, Mapk HMBanoBuu. MaremaTuka: anrebpa u
Hayajla MaTeMaTHYeCcKOro aHanusa, reomerpus [Tekcrt] : yueOHuk s
UCIOJIb30BaHUS B yUeOHOM Ipoliecce 00pa3oBaTeIbHbIX YUPEKICHUN
CIIO Ha 6a3e OCHOBHOro oOmHIEro oOpa3oBaHMsS C MOJTYYECHHEM
cpenHero obmero oopazosanus / M. U. bammakos. - 4-e u3n., crep. -
Mocksa : Axanmemus, 2017. - 253 c. : un. - (Ilpodeccuonanbuoe

obpazoBanue. OOueoOpasoBarenbHble TUCHUIUIUHEI). - ISBN 978-5-
44

Kom0unnaropuka,
CTATHCTHKA
TeopHus
BepPOSAATHOCTEM

Hu

1.boromoinoB, H. B. Marematuka : y4yeOHUK IS CPEIHETO
npodeccuonansHoro obpazosanust / H. B. boromonos, II. M.
CamoliineHko. 5-¢ wu3a., mnepepab. W oM. Mocksa
WznarensctBo FOpaiit, 2020. — 401 c¢. — :(IlpodeccuonanpHoe
obpazoBanme). — ISBN 978-5-534-07878-7. — Pexum nocryma :
https://urait.ru/book/matematika-449006

I'eomerpus

1.boromonoB, H. B. MaremaTtuka : y4yeOHHK Al CPETHETO
npodeccuonansHoro obpazosanust / H. B. boromonos, II. M.
CamolineHko. 5-¢ w3a., mepepab. W JOM. Mocksa
WznarensctBo FOpaiit, 2020. — 401 c¢. — :(IlpodeccronanpHoe
obpazoBanme). — ISBN 978-5-534-07878-7. — Pexum nocryma :
https://urait.ru/book/matematika-449006

2. bammaxoB, Mapk HWBanoBuu. Matemaruka: anrebpa u
Hayaja MaTeMaTU4YecKoro aHainu3sa, reomerpus [Tekcr] : yueOHUK Juis
WCTIOJIB30BaHUs B yUeOHOM Tporiecce 00pa3oBaTENbHBIX YUPESKICHUN
CIIO na 06a3e OCHOBHOrO o0mero o0pa3oBaHMs C TOJIYYEHHUEM
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cpenHero obmero obpazosanusi / M. U. bammakos. - 4-e u3n., crep. -
Mocksa : Axamemus, 2017. - 253 c. : un. - (Ilpodeccuonanbuoe
obpaszoBanue. OOmeoOpa3oBarenbHbie qUCHUIUHHE). - ISBN 978-5-
44
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3. OBPA3OBATEJIBHBIE TEXHOJIOI'MHN

OcobGeHHOCTh (PeepatbHBIX TOCYTAPCTBEHHBIX O0OpPa30BATEIBHBIX CTAaHIAPTOB
oOpa3oBaHHUS — 3TO WX JEATCILHOCTHBIM XapakTep, KOTOPHIA CTaBUT TJIABHOU
3a/1aueil pa3BUTHE JIMYHOCTU 00YUYarOIIErocs.

[TocTaBienHast 3ajadya IIO3BOJIIET MPEBPATUTH TPAAUIIMOHHOE OOYy4YEHHUE,
HaIpaBJICHHOEC HA HAKOIUICHWE 3HAHWM, yMEHU, HABBIKOB, B IPOILIECC Pa3BUTHUSA
JUYHOCTH CTYAEHTa, a WMEHHO BHEJIPEHHE COBPEMEHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTUWA. YXOJ OT TPaJWLMOHHOTO 3aHSTUS 4Yepe3 HCIOJIb30BAHHE B IMPOLECCE
0Oy4eHHs] HOBBIX TEXHOJOTUH MO3BOJISIET YCTPAHUTh OJJHOOOpa3ue o0pa3zoBaTeIbHON
Cpellbl ¥ MOHOTOHHOCTh YY€0OHOTO MpOollecca, CO3JaCT YCJIOBUS i CMEHBI BUJIOB
NEATEIIbHOCTH oOy4Jaronmxcs, MTO3BOJIUT peanu3oBaTh MIPUHLIUATIBI
30poBbecOepexeHusi. PexoMeHayeTcs OCYIIECTBISATh BBIOOP TEXHOJIOTMM B
3aBUCHUMOCTH  OT  MPEIMETHOTO  COACpKaHUsS, LeJed  3aHATHS, YpPOBHS
MOATOTOBJICHHOCTA  OOY4YarolIUMXCsi,  BO3MOXKHOCTH  YJIOBJIETBOPEHHUSI  HX
00pa3zoBaTeIbHBIX 3aMIPOCOB 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 TEXHOJOTHMH IIPH 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
norapuMUYECKHE U TPUTOHOMETPUUICCKUE TEXHOJIOTHS;
byukun. O6paTHbIe TPUTOHOMETPHYECKHE pa3BUBAIOIAs TEXHOIOTHS
byHKIMHA
12. Tema 5.1. IlocnenoBarenabHOCTH. JInynoCTHO-EATEBHAS 4
TEXHOJIOTHS;
pa3BUBAIOIIAS] TEXHOJIOTUS
13. Tewma 5.2. IIpousBoanas JlnynocTHO-EsATEIBHAS 8
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. DeMeHTHI 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;
310poBBbecOeperaronas
TEXHOJIOTHUSI

22,

Tewma 7.5. I3MepeHus B reomeTpun

HNHpoKkoOMMYyHUKAITMOHHAS
TEXHOJIOTHS;
310poBBEcOeperaronas
TEXHOJIOTHUSI

3.2. Oﬁpa30BaTeﬂLHLIe TEXHOJOI'MA IIPA MPOBCACHUH NMPAKTHYCCKHUX 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 QyHKIMH

JInaaoCTHO- eI TENbHAS
TEXHOJIOT U,
pa3BHUBAIOIIAS TEXHOJIOTHUS
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11. Tema 4.2. CteneHnnle, 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. D1eMEHTHI MaTEeMaTUUECKOM 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 reOMETpUUA JIN4HOCTHO- e TeIbHAS 4

TEXHOJIOTHSI,
pa3BHUBAKOIIAS TEXHOJIOTUS

36




N

4. YCJIOBUSA PEAJIM3ALIMU ITPOT'PAMMBI IUCHUTIINHBI

4.1. MatepuaibHO-TeXHHYeCKas1 0a3a, HeoOXoAUMAs JJIsl OCYLEeCTBJICHUS
00pa3oBaTeibHOr0 MPoIecca Mo TUCIUILTHHE
Peanuzanus yueOHON TUCIMIUIMHBI OCYILIECTBIISIETCA B KaOMHETE MaTEMaTHKH,
yia. Jlumurtposa, 200, aya. S01.
O6opynoBanue yueOHOro KaOUHeTa:

- CleNHMaM3UpOBaHHAs MeOEb U CUCTEMBI XpaHEHUS (JI0CKa KJIaCCHAs, CTOJ U
CTYJI yUUTENS, CTOJIBI U CTYJIbsl yYEHUYECKHUE, MKaDbI 111 XpaHSHUs YU4EOHBIX
OCOOM, CUCTEMBI XpaHEHUS TaOIUI] U TIJIaKaTOB);

- TEXHUYECKHE CpeIcTBa 00ydeHus (pabodee MECTO YUHUTEIST: KOMITBIOTEP
YUUTENS, BUACOIPOCKTOP, dKpaH, uiieH3uonHoe [10);

- JIEMOHCTPAIIMOHHBIE YUEOHO-HATJISIIHBIE MOCOOUS (KOMIUIEKTHI CTEHIOB,
KOMILIEKTHI Ta0JIUII, MOPTPETHI BHIIAIOIIUXCS MATEMAaTUKOB, KOMIUIEKT
WHCTPYMEHTOB KJIACCHBIX C MAarHUTHBIMU JICP>KATEIISIMU);

- DJIEKTPOHHBIE CPe/ICTBA OOyUYEHUs (KOMIUIEKT BUACOPUIBEMOB).

4.2 TlepeyeHb HEOOXOAMMOI0 MPOTPAMMHOT0 O00eceYeHust

. Onepannonnas cucrema Microsoft Windows 10
. ITaxer nporpamm Microsoft Office Professional Plus
. 7-zip GNULesser General Public License (cBoOomHOe mporpaMMHOE OOECIIeUeHHE,

HE OIpPaHHYCHO, OECCPOUHO)

. Uureprer Opaysep Google Chrome (OecrutatHoe mporpamMMHOe oOecTieueHHe, He

OTpaHUYCHO, OECCPOUHO)

. K-Lite Codec Pack — yHuBepcanbHbIi HA0OpP KOJCKOB (KOJHWPOBIIMKOB-

JNEKOJUPOBIIMKOB) U YTHJIHT Uil TPOCMOTpa U 00OpabOTKH ayauo- U BUJIEO(DANIIOB
(OecrmaTHOE MpOTpaMMHOE oOecIieueHue, He OrPaHYEHO, 0ECCPOUHO)

. WinDjView — mnporpamma s mpocmorpa (aitsmoB B ¢opmare DIV um DjVu

(cBOOOMHOE MTpOrpaMMHOE 0OeCIIeYeHNEe, He OTPAHUYCHO, OECCPOUYHO)

. Foxit Reader — mnpukiagHOoe mporpaMMHOE OOECHeUeHHe I MPOCMOTpa

ANIEKTPOHHBIX JOKYMEHTOB B cra”aapre PDF (OecriatHoe mporpamMmHoe
oOecrieueHune, He OrpaHUueHO, OECCPOUHO)
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5. MIEPEYEHb OCHOBHOMI u NTONOJIHUTEJBHON YYEBHON
JUTEPATYPBI, HEOBXOJIUMOM JUISI OCBOEHUS TUCLHUIIJINHBI

5.1. OcHoBHas JuTepaTypa:

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

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

2. bammakoB, Mapk UBanoBuu. MaremaTuka: anrebpa W Hayaia
MaTEeMaTUYeCcKoro aHaiamsa, reomerpusi [TekcT] : y4yeOHMK AJis KCMONB30BaHUS 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. - (Ilpodeccuonanproe
obpazoBanue. O0meoopa3oBarenbHblie AucuUIUIMHbBL). - ISBN 978-5-44

3. bammakoB, Mapk HWBanoBuu. MaremaTuka: anre6pa U Hayaia
MaTeMaTUYECKOr0 aHaiu3a, reomeTpus [TekcT] : 3aJayHuK : yyeOHOEe mocoOue st
UCIIOJIB30BaHUs B YUeOHOM Mpoliecce oopa3zoBatenbHbIX yupexaenuit CIIO na 6asze
OCHOBHOTO 00IIIETO 00pa30BaHUs C MOJTYUYEHHEM CpeaHero odmero oopazoanus / M.
N. bammakoB. - 4-¢ usa., crep. - MockBa : Axanemus, 2017. - 414 c. -

(ITpodheccnonanproe obpazoBanue. OOmMEoOpa3oBaTenbHbIC TUCITUTLIMHBI). - 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
obopazoBanue). — ISBN  978-5-534-13068-3. — Pexum mocrtyna
https://urait.ru/book/matematika-449045

2. boromonog, H. B. IIpaktnueckue 3aHsiTHs 1o Marematuke B 2 4. Yactp 1 :
ydeOHOoe mocoOue g cpeaHero mnpodeccuoHabHOro obpasoBanus / H. B.
boromonos. — 11-e u3n., mepepad. u mon. — Mocksa: M3natensctBo FOpaiit, 2020.
— 326 ¢. — (Ilpodeccuonanbroe obpazoanue). — 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. Tlpaktuueckue 3ansTusi mo mareMatuke B 2 4. Yacts 2 :
ydeOHOe mocoOue Uil  cpemHero  npodeccHoHanbHOro  oOpazoBaHus /[
H. B. boromonos. — 11-e uzn., nepepad. u gon. — Mocksa: U3znarensctBo IOpaiiT,
2020. — 251 c. — (Ilpodeccuonansuoe oopazoanue). — 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. llepuoanyeckue M3IaHMs:

1. ’Kypnan MaremaTtuka B mKose

2.OnextponHas oubnunoreka "Msgarensckoro noma "['pedeHHUKOB"
(www.grebennikon.ru);

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

5.4. Ilepeyennb pecypcoB MH(POPMANMOHHO-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 "EnnHoe oKHO 10CTyna K 00pa3oBaTeIbHbIM
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 "O0pa3oBanue 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.Cnyx0a TeMaTHYeCKMX TOJKOBBIX ciioBapeit (http://www.glossary.ru/);
13.CnoBapwu u sunmkioneauu (http://dic.academic.ru/);
14 Koncynbrant Ilmtoc - cnpaBoyHasi mpaBoBasi cucTemMa (JOCTYI IO

JIOKaJIBHOM CeTH)
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6. METOIMYECKHUE YKA3AHUA VIS OBYYAIOIIUXCA 110
OCBOEHMIO JUCIIUIIJIMHbI

JlucuuiuiiHa npeycMaTpyUBaeT JIEKIIMOHHBIE U MPAKTUYECKUE 3aHATHS.

YcmemnmHoe u3ydeHne Kypca TpeOyeT MOoceeHus JEKINNd, aKTUBHOW paOOTHI Ha
NPaKTUYECKUX 3aHATHAX, BBINOJHEHUE BCEX Y4YEOHBIX 3aJaHMs IPENoaaBaTels,
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 MOMETUTHh MaTepHalibl 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 BOMPOCH U OOPATUTHCA 3a MOMOILBIO 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 IPAKTUYECKUM 3aHITHAM 0 TUCLUIIIIMHE Hapsay C
paboyeil mporpaMMoil U rpauKoM y4eOHOTro Mporecca OTHOCATCA K METOAMYECKUM
JOKYMEHTaM, ONpEeIeNSIIOIIMM YPOBEHb OPraHu3allii U KauecTBa 00pa30BaTeIbHOTO
rporecca.

[Ipy NMOAroTOBKE K NMPAKTHYECKMM 3aHATHAM HEOOXOAMMO MPOCMOTPETH
KOHCIIEKTBI JIEKIIUH U METOJUYECKHE YKa3aHHs, PEKOMEHIOBaHHYIO JUTEPATypy IO
JTAHHOU TeMe; MOJArOTOBUTHCS K OTBETY HA KOHTPOJIbHBIE BOIPOCHI.

B xone BbINOJMHEHUA HWHAMBUAYAJBHOTO 3a/aHUsl NPAKTUYECKOTO 3aHITHS
CTYJIEHT TOTOBUT OTYEeT O pabore. B oTuer 3aHOCATCS pe3yJbTaThl BBINOJHEHUS
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.

OcraBuvecss HEBBINOJIHEHHBIMM IYHKTBI 3aJaHUsl IMPAKTHUYECKOTO 3aHATHS
CTYIEHT 00s13aH J10/1eJIaTh CAMOCTOSATEIBHO.

Ilocne mpoBepkH oOT4YETa IMPENOAABATENb MOYKET IMPOBOAMWTH YCTHBIA WIIU
NUCBMEHHBIA  ONpOC CTYAEHTOB JUIsl KOHTPOJII YCBOEHMSI MMM OCHOBHBIX
TEOPETHUYECKUX U NPAKTUYECKUX 3HAHUI MO TEME 3aHATUS (CTyACHTHI 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 JUCHUIIIIMHE 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 JTOCTIKEHUN OOYYalONIMXCs, OCBOMBIIMX MpOTrpamMMmy y4eOHOMH
JVCIUTUIAHBI.

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

Hean n 3axa4n GOHIOB OLIEHOYHBIX CPEACTB

@DOHIIbI OLIEHOYHBIX CPEJICTB CO3MAIOTCA JJIs aTTeCTallMM OOydYaroluxcs ¢
LEIbI0 OLIEHKM UX MEPCOHAIBHBIX JIOCTH)KEHUH MO3TalHBIM  TpeOOBaHUSAM
cootBercTBytoIIen [ITICC3 u npeacrasisieT coO00il COBOKYITHOCTh KOHTPOJIUPYIOLIUX
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
OporpaMMbl  yuyeOHOW JUCHUIUIMHBI, padodell mnporpamMmbl MNPOPECCHOHATBHOIO
MOJYJISl, IPOrpaMMam MPaKTHK, IPOrpaMME IOCY1apCTBEHHOM UTOTOBOM aTTECTALMH.
3anagamu (pOHIOB OLICHOYHBIX CPEACTB SABIISIOTCS:

—KOHTPOJb M  YOPABJICHHE IMPOLIECCOM MNPUOOPETEHUS]  CTyIAEHTaMHu
HEO0OXOAUMBIX 3HaHHUU u yMEHUH, OTPEEICHHBIX benepanbHbIMU
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 ITOJTHOCTBIO;

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

— B pCIICHHH HET MATEeMaTHYECKHUX OIMMOOK (BO3MOXXHA OJHA HETOYHOCTb,
OMHCKA, KOTOpasi HE SBJISICTCS CJEJACTBUEM HE3HAHUS WM HEMOHUMAHHS Y4eOHOTO
Marepuana).

Ommemka «4» CTaBUTCSA B CIEAYIOIINX CITy4asXx:
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— paboTa BBIMOJHEHA TMOJHOCTHIO, HO OOOCHOBaHUS WIaroB pEIICHUs
HEJOCTaTOYHbl (€ciu  yMeHHe OOOCHOBBIBATh PAaCCYKICHUS HE  SBISJIOCH
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, YepTexkax WM rpadukax, HO oOydaromuiics obnagaeT o0s3aTeIbHbIMU
YMEHHSMU 110 IPOBEPSIEMOMN TEME.

Ommemka «2» CTaBUTCS, €CIU:

— JIONYIIEHbI CYIECTBEHHbIE OMIMOKH, MOKA3aBIIME, YTO OOyYaroUuiics 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 MPHUMEpPaAMH,
IPUMEHSATH €€ B HOBOM CUTYalllU TP BBINOJIHEHUHU NPAKTUYECKOTO 3aJaHUs;

— MPOJAEMOHCTPUPOBAJl 3HAHHUE TEOPUU PAHEE H3YUEHHBIX COMYTCTBYIOIIHUX
TeM, C(OPMHUPOBAHHOCTh M YCTOMYMBOCTb MCHOJB3YEMBIX IMPU OTBETE YMEHHU H
HAaBBIKOB;

— OTBEYaJ CaMOCTOSTENbHO, 0€3 HABOSAIINX BOIIPOCOB MPEMNOIaBaTeNs;

— BO3MOJXHBI OJIHA — JIB€ HETOYHOCTH IPU OCBEIIEHWH BTOPOCTENEHHBIX
BOIIPOCOB WJIM B BBIKJIAJIKaX, KOTOPbIE YUYEHHMK JIETKO HMCHPABHJI IMOCJE 3aMeyaHus
YUHTEJIS.

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

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

— JIOMYILIEHbI OJUH — JBa HEAOYETA MPU OCBEUIEHUH OCHOBHOT'O COJEP KaHUS
OTBETAa, UCTIPABIICHHBIE MOCJIE 3aMEUYaHus MIPENo1aBaTeis;

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

Ommemka «3» CTaBUTCS B CIEAYIOUIUX CIydasx:
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— HEMNOJIHO PACKPBITO COAEpXkKAHME MaTepuana (COAEpkKaHUE H3II0KEHO
(¢parMeHTapHO, HE BCerJa IOCJIEeN0BATEIbHO), HO IMOKa3aHO o0O0llee NOHWMAaHNE
BOIIPOCA M  MPOJEMOHCTPUPOBAHBI  YMEHHUA, JIOCTATOYHBIE [JIs  YCBOEHUS
nporpaMMHoOro wmarepuana (ompeaeneHsl «TpeOoBaHusSMH K MaTeMaTH4ECKOU
MOJIFOTOBKE 00YYaIOIINXCs» B HACTOAIIECH MporpaMMe 1Mo MaTeMaTHKe);

— HMEJKACh 3aTPYJHEHUs WM JONYLIEHbl OIIMOKH B  ONpPEIEICHUU
MaTEeMaTUYECKONH TEPMHMHOJIOTMM, YEpTEKaxX, BBIKJIAJKaX, HCIPABICHHBIE I10OCIE
HECKOJIbKHX HAaBOJSIIMX BOIIPOCOB MTPENOIaBATENIS;

— CTYJIEHT HE CIpaBWJICS C INPUMEHEHHEM TEOpPUUM B HOBOW CHUTyalluu IpH
BBIIIOJIHEHUH MPAKTUYECKOrO 3a/JaHMsl, HO BBINOJHWI 3aJaHHs 0053aTEIbHOIO
YPOBHSI CJIIOKHOCTH 10 TAHHOH TEME;

— IpU JOCTaTOYHOM 3HAHMM TEOPETHUYECKOIO MaTepuaia  BbISBJICHA
HEJ0CTaToOYHasi COPMHUPOBAHHOCTh OCHOBHBIX YMEHHI U HaBBIKOB.

Ommemka «2» CTaBUTCS B CIEIYIOIUX CITydasx:

— HE PacKpbITO OCHOBHOE COJIEP )KaHNE yUEOHOI0 MaTepuraa;

— O0OHapy>Ke€HO HE3HaHUE YUYEHUKOM OoJibllel minu HanOolsiee BaKHOHM 4acTu
y4eOHOI0 MaTepHuaa;

— JIONYIIEHbl OWIMOKM B OMNPEACICHUH MOHATUM, NpU HUCHOJIb30BAaHUU
MaTEeMaTUYECKONM TEpMUHOJIOTUH, B PHUCYHKaX, 4YepTekax WIM rpadukax, B
BBIKJIQJIKaX, KOTOpbIE€ HE KCIPABIECHBI IOCIE HECKOJBKUX HABOJSALIMX BOIPOCOB
IIPEMNOIaBaATEIIS.

O0mas kiaccupukanusa omMMOOK:

[Ipu oneHke 3HAHUN, YMEHUN U HaBBIKOB OOYYalOIIMXCS CIEAYET YUUTHIBAThH
BCe OMMOKM (TpyObie U HETPYOBIC) U HETOUETHI.

1. 'pyObIMH CUUTAIOTCH OIIUOKM:

— HE3HaHUE OIpEAENICHUs] OCHOBHBIX MOHATHI, 3aKOHOB, IPAaBUJ, OCHOBHBIX
MOJIOKEHUN Teopuu, HE3HaHWe (PopMyJi, OOIIECTIPUHSATHIX CHUMBOJIOB 0003HAUYCHUMN
BEJIMYWH, €IMHUL] X U3MEPEHUS,

— HE3HAHWE HAMMEHOBAHUU €IMHUL] U3MEPEHHUS;

— HEYMEHHUE BBIJICIUTh B OTBETE INIABHOE;

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

— HEYMEHHUE JIeJIaTh BBIBOJIbI U 000OIICHUS;

— HEYMEHHUE YUTaTh U CTPOUTH IPpaPUKH;

— HEyMEHHE MOJIb30BATHCS MIEPBOMCTOYHUKAMU, y4eOHUKOM u
CIIpaBOYHUKAMU;

— TOTeps KOPHS UM COXPAHEHHE MOCTOPOHHETO KOPHS;

— otOpackiBanue 06€3 00bSICHEHUI OJHOTO U3 HUX;

— PpaBHO3HAYHBIC UM OIITUOKH;

— BBIYUCIIUTENIbHBIC OMUOKH, €CJIU OHU HE SIBIISIOTCS OTMCKOM;

— JIOTUYECKHE OIIUOKH.

2. K HerpyObIM o1IMOKaM cJjielyeT OTHECTH:
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— HETOYHOCTHb (DOPMYIHPOBOK, OMpPENEICHU, MOHATUNA, TEOPHM, BbI3BaHHAS
HEIIOJIHOTOM OXBaTa OCHOBHBIX IPU3HAKOB ONPEICISAEMOTO IOHATUS WU 3aMEHOU
OJIHOTO - IBYX M3 3THUX IIPU3HAKOB BTOPOCTEIICHHBIMU;

— HETOYHOCTH rpaduka;

— HEpalMOHaJbHbBIN

METOA

peLIeHUs

3aJgaduun

501041

HEOOCTAaTOYHO

IPOJyMaHHBIM TUIAH OTBETA (HAPYLICHHWE JIOTMKH, MOJAMEHA OTIEIbHBIX OCHOBHBIX
BOIPOCOB BTOPOCTEIIEHHBIMHU);
— HepalMOHAIbHBIE METOABI pa0OTHI CO CIIPABOYHOM U IPYTON JIUTEPATYPOU;

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

3. Hegoueramu ABJIAIOTCA:
— HepaluoHaJIbHbIC TPUEMbI BEIYUCIICHUHN U TpeoOpa3oBaHuUi;

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

7.3. OneHoYHbIE CPeACTBA JAJIA MPOBEACHUA TeKYIel aTTecTaluu

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 IPHUIIAraloTCs
HIOHSITHS MU aHaJIN3y
HUCTOYHUKAMHU | JINTEPATYPHBIX
HCTOYHUKOB
KoHntpoib Onenka Onenka Onenka KonTtponsn
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

MPAaKTUYECKUX u

3amad. apryMEeHTHpOBAT
b PE3YJIbTaThI

le/IMepHBIe TECTOBLIC 3a/laHMsA: HC ITPCAYCMOTPCHBLI.

IIpuMepHBbIe BONIPOCHI AJIs1 YCTHOI'O OIIpoca:

1.JlaiiTe onpeesieHue KOMIIJIEKCHOTO YKCIIa.

2.JlaliTe onpeeiecHuE MHUMOW €IMHULIBI

3.Ha3oBuTe HaTypalbHbIC YUCTA.

4.Ha3oBuTe paimoHalIbHbIE YHCIIa

5.Ha3oBurte crerieHn MHUMOMN € IUHUIIBI

6.Kakue KOMILIEKCHBIE YK CIIa HA3bIBAKOTCS PABHBIMU

7.Kakue KOMIUIEKCHBIE YK CIIa HA3bIBAKOTCS COMPSKEHHBIMH.

8.Kakne KOMILJIEKCHBIE YHCIIa HA3bIBAKOTCS TPOTUBOIOJIOKHBIMU

9.Kax n300paxkaroTcst KOMILJIEKCHBIE YHCIIa TEOMETPUUYECKU

10.Jaiite onpeneneHne MOAYJIsI KOMIUJIEKCHOTO YHCIIA.

11.Kak HailTH apryMeHTbI KOMIUIEKCHOT'O YHCIIa

12.I1epeuncaute HopMbl 3aHCH KOMIUIEKCHBIX YHCEIl

13Kak BBINOJHSTE ACUCTBUS HaJl KOMILJIEKCHBIMU YHCJIaMU B alreOpandeckoin

dbopwme.

14.HazoBuTE YUCIIO COMPSHKEHHOE KOMIUIEKCHOMY Yuclly Z = 2 - 31 ¥ IEPEMHOKHUB

HUX JaiTe OTBET

15.Yemy paBHBI KOPHU KBaAPATHOTO YPABHEHUS C OTPULATEIbHBIM

JTUCKPUMUHAHTOM.

16.JaliTe onpeaeneHrne KOMILUIEKCHOTO YUCa.

17.3anucars CBOMCTBA CTENEHU C TPOU3BOJIBHBIM [TOKA3aTEIIEM.

18.Yto Ha3bIBaeTcs JorapuMom C MpOU3BOJILHBIM OCHOBAHUEM?

19.3anucaTh OCHOBHOE JIOTApU(PMUIECKOE TOKIACCTBO.

20.ITocTpouTs rpaduk nokazaresbHON (YHKIMH C OCHOBaHUEM OoJbuIe 1.

21.Yto HazbiBaeTcs jorapupMupoBaHueM?

22.Yt0 Ha3bIBAIOT HATYPAIbHBIM JOrapupmom?

23.3anucats hopmyily miepexojia OT OJJHOTO OCHOBAHUS K APyromy?

24.HazoBute ¢opmyisl Kpamepa.

25 Ilepeuniciiure METO/BI PEIICHUS] CUCTEM JIMHEHHBIX YPABHEHUH C IBYMsI

HEU3BECTHBIMM.

26.1lepeuncnnute METOIbI PEIICHUSI CUCTEM JIMHEHMHBIX YPAaBHEHHU C TpeMsi

HEU3BECTHBIMM.

27.Ha3oBute CBOICTBA OMPEACITUTENS.

28.Ecnu onpenenuTens paBeH HYJIH0, TO CKOJIBKO PEHIEHUI UMEET CUCTEMA
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29.Yto Ha3biBaeTcs GyHKIMEH?

30.YTo Takoe 00s1acTh ONpeaeNeHHs U 00JacTh 3HAUCHUN QyHKITUU?

31.Yto Ha3bIBaeTCs (PyHKIMEH 0OpaTHON JaHHOM?

32.JlaTh onpeneneHue CIoKHON QYHKIIHH.

33.IlpuBectu mpuMepsl 00paTUMBIX (PYHKIIHM.

34 .IlepeuncauTh cocoObl 3aAanus PyHKINN, UX JOCTOMHCTBA U HEJAOCTATKH.
35.Yto Ha3bIBaeTcs rpaukoM (pyHKIHH?

36.KakoBbl 0cOOEHHOCTH TpaUKOB MPsIMOM U 0OpaTHON YHKITUN?

37.01 4ero 3aBUCHUT 00JIACTh OMPEICTCHUS CIOKHON PYHKITUN?

38.Kak no rpadguky GyHKIUUA ONPENETUTh, SIBIASETCS U PYHKIUS YETHOU, HEUETHOM.
39.Yt0 Ha3bIBaeTCs MPOU3BOIHON (HYHKITUHN?

40.YT1o nmoka3sIBaeT Mpou3BoIHasI (YyHKIIHMS B TOUKE?

41.KakoB reOMETPUYECKUN CMBICI TPOU3BOIHON?

42.KakoB (hu3nyecKuii CMbICI MPOU3BOIHOMN?

43.Kakue cBOMCTBA IPOU3BOIHOM BbI 3HAETE?

44 11o xakuM (opmysaM BbIYHUCIISIOTCS MPOU3BOIHBIE TPUTOHOMETPUUYECKUX
byHKUIMNA?

45 .11o xakuMm (opmyam BbIYHCISIOTCS MPOU3BOIHBIE CTENEHHOW (PYHKIIMM?
46.11o xakuM (hopmynamM BBIYHCIIAIOTCS IPOU3BOIHBIE TTOKA3ATENbHON QyHKINUN?
47.I1o xakuMm (opmysaM BBIYHCIIAIOTCS IPOU3BOIHBIE JOrapuPMUiecKkoil pyHKIUN?
48.Kak BBIYUCIISIFOTCSI TPOU3BOIHBIC CIOXKHON (PYyHKITUN?

49.Yto HazbiBaetcs nuddepennranom hpyHKuun?

50.Y1o HEOOX0IMMO c/ieNIaTh, YTOOBI BBIYUCIUTH AU depeHran GyHKIuu?
51.Kakoii Bua UMeeT ypaBHEHHE KacaTelbHOU K rpaduky GyHkimu Y= y(X)?
52.KakoB reomerpudeckuii cmbici auddepenimana?

53.Kakas ¢hyHKIMS Ha3bIBAETCS MOHOTOHHO BO3PACTAIOIICH?

54 Kaxkas ¢yHKIMS Ha3bIBA€TCSI MOHOTOHHO yObIBatoIIen?

55.Kak uccienoBats GyHKIIMIO HA MOHOTOHHOCTb?

56.Kakue TOYKHM Ha3bIBAKOTCS KPUTUUECKUMU?

57.Yt1o Takoe 3KCTpeMyM (PyHKIU?

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

59.Kak uccnenoBath (hyHKIHIO, YTOOBI TOCTPOUTH €€ Tpaduk?

60.Kak BbIUMCIUTH HAaUOOJbLIEE U HAMMEHbBIIIEE 3HAUCHUE (PYHKIIMU Ha
MPOMEKYTKE?

61.Yrto siBnsieTCss OCHOBHOM 3a/1aueil MHTErpaabHOTO NCUUCIICHUSA?

62. Kakas ¢yHKIIMS Ha3bIBa€TCs MEPBOOOPA3HOM IS 3aJaHHOW (PYHKITUN?

63. Ecmu F(X) — mepBooOpasnas mis f(X), ToO KakuM paBEeHCTBOM CBSI3aHbI OHH MEXKTY
co06oii?

64. Chopmynupyiite TeOpeMy O CYIIECTBOBAHUU MEPBOOOPa3HON (HYHKIIUU.
65. IlepBooOpa3zHas onpenensercs HeoJHO3HaYHO. Kak 3T0 HYy»XKHO MOHUMAaTh?
66. IloueMy npu MHTErpUPOBAHUHU (DYHKIIMI MOSABIAETCS MPOU3BOJIbHAS
MTOCTOSTHHAS ?

67. IloueMy ogHa (GyHKIMS UMEET LIETYI0 COBOKYITHOCTh IEPBOOOPA3HbBIX ?

68. Kak 3anmucaTh BCIO COBOKYITHOCTh IEPBOOOPA3HBIX (PYHKITHIA?
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69. Yto Ha3bIBaeTCs HEONPEACICHHBIM HHTEIPATIOM?

70. Yem otnmyaeTcs HEOMPEASICHHBIA HHTETPAJl OT MTepBOOOpa3HON HyHKIIUNA?
71. TloueMy MHTErpan Ha3bIBAETCS HEONMPEAECICHHBIM?
72.YT0 Ha3bIBa€TCSI BEKTOPOM B MPOCTPAHCTBE?

73.Kakue ObIBAIOT BEKTOPHI B IPOCTPAHCTBE?

74.Yemy paBeH yroia Mexay BEeKTopaMu?

75.Yemy paBHa JjiHA BEKTOpa?

76.Uemy paBHO CKaJIIpHOE MTPOU3BENCHUE BEKTOPOB?
77.HeMy paBHO BEKTOPHOE MPOM3BEICHUE BEKTOPOB?

78. HavasibHOE IOHSTHE CTEpEeOMETpUH (ONpeieTICHUEe, OCHOBHBIE TIOHSITHS).
79.AKCHOMBI CTEPECOMETPHH.

80.CrencTBust U3 aKCUOM.

81.B3anmHO€E pacIoyioKEHUE IBYX IPSIMBIX B IPOCTPAHCTBE.
82.B3anMHOE pacnooKeHue IpsSIMON U IIIOCKOCTH.
83.IIpu3Hak mapajuieIbHOCTH MPSIMOM U TNTOCKOCTH.

84 Ilpu3Hak nmapauieIbHOCTH JBYX INTIOCKOCTEM.
85.Teopembl 0 MapAILIETbHBIX MNIOCKOCTSX.

86.IIpu3Hak nepneHIUKYIIPHOCTH IPSAMOU U TNIOCKOCTH.
87.YpaBHEeHUS TIIOCKOCTHU (00111€€).

88.IIpu3Hak nepneHANKYISIPHOCTH ABYX MIOCKOCTEM.
89.YciioBrE napauieIbHOCTH JIBYX INIOCKOCTEN.
90.YcnoBue nepneHIuKyIsIpHOCTH ABYX IJIOCKOCTEM.
91.¥Yron mexny IByMs IIOCKOCTSIMU.

92 ITapameTpuueckoe ypaBHEHHUE MPSMON B IPOCTPAHCTBE.
93 .Kanonnyeckoe ypaBHEHHUE MPSIMOI B MPOCTPAHCTBE.
94.Yr1o Ha3bIBAE€TCS MHOTOTPAHHUKOM?

95 IlpuBenure npuMeEpPbl MHOTOTPAaHHUKOB?

96.YT0 Ha3pIBaETCS TEJIOM BPALLICHUS ?

97 IlpuBeauTe npuUMEpPHI TEJI BPALLICHMUS.

IIpyMepHBIEe KOHTPOJIbHBIE PA0OTHI
Kontpoabnas padora Nel no reme «KopHu, cTenenu, Jorapupmbny
BapuanTt Ne 1

1. Brruncaure:
2 1

a) 5—(27)3:(8)s;
6) 23/9-3324;

) 2033,
%) 3578
r) 2-logs 10 — logs 4;
)1) 3210g3 5;
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1 1
2 logzg—logzg
log, 256
2. YTOpoCTHUTE BBIpaKEHUE:

z 6
) 8k3.k2 a22
a)—=s, 3=
k2 Va®

3. BeimostHUTE NENCTBUS:

logo’l 0,005 - logO,l 0,05

Bapuant Ne 2

1. Bemuucnure:
2

) ()
6) 4 - V25 - 2 - V40;

B) V36 - 24 - 54;
r)2-log;6 —log; 4
Il) 4310g4 3;

e) 1110g2 4+logq4 2

2. Ymopoctute BBIpa)KeHI/Ie'

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

3. BemmonuuTe I[eI/ICTBI/ISI.

log,s 5 +

logg 45"

IIpumepHble NpaKTHYECKHE 321aHUS:

3ananue 1:
BapuanT Ne 1

1. Beruucnure:
a) 2+ (0323
6) V18- V-12;
B) /1232 - 36;
r) 4-log,2-log, 4 + 2,
n) logs 200 — logs 8;
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e) 104——3 loglo 5.
2. YHOpocTUTE BBIPAKCHHE:
2 3
3a 3)2%-q2 4 4
a) 8207 6y 42013 - {/8n3.
a3
3. BeImmosiHuTE IENCTBUA:

17
10g13 17 - 10g13 1_69

Bapuant Ne 2

1. Brruucnure:
2 1
a) 3-83 — (8%)3;

6)0,5 |=;

15’
B) V16 - V4 — 23/27;
r)loggs 6 —loggs 12;
logz 8 .
) logs 2 —4
e) (logs 6 —logs 12 + logs 24) - log,, 25.
2. Yrpocturte BbIpakeHHE:

a) yg - yg; 6) Vx25: "x16,

3. BeImosiHuTE IEUCTBUA:

17
10g13 17 - 10g13 E.

3aganue 2:
BapuanTt Ne 1
BpranciauTe npenenst:

1 fim 3x? —17x+10 - 5—X 3 lim Vi+2%2 -1 4 lim 2% +x+1
x5 3x% —16X+5 S 53 f2x—1" T3 3722 T on 3x 4 x4+ 1
. 2x?*-5x-3

5.B C ele im ——— X, =3 U X, =00,
BIYUCIIUTH TIPeAes PYyHKIIUU I S —ax 15 MIpH X, U X, =00

BapuanTt Ne 2

Beruucnuts npenernst:
_ 4x®—T7x+3 . X o 1-+1-x? . Bx* —x3+2x

1. lIm———. 2. Im . 3 dlim—. 4. Im————,
1 3x% —2x -1 x>0 /34 X —+/3=X X0 x? e x*—8x% 41
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4x* —Tx—2

5. Berancnuts npenen GyHkuuy im o x5

nmpux, =0 U X, =0,
0 0

IIpumepHbIe caMOCTOSAITEIbHBIE PA0OTHI

Pabora 1:
Bapuant Ne 1
1. Beraucnure:

2tg (%) -[tg % + COS %] .

a) . 3 ’
cosz —2sin —
2
) cos® 336° —cos®156° +1g100” -tg350° tg®18” .
tg?72° +ctg?162° 2
. 3 7 3r 3
B) sin(x — f), cosa=—,C083=——, —<a<2r U n<f<—,
)(a,B)eCﬂua5ﬂ252a7r7rﬂ2

3 T
r) COSZO(,€C/ZMCOSCZ=§ u O<a<E.

tg150° sin 200°
c0s320°ctgl40°
3. BelumciuTe 3HAYEHHE OCTAIbHBIX TPUTOHOMETPUYECKMX (YHKLIHUM yria o,

3 3r
CClIn CthZ:?I/I 7Z'<()(<7.

2. OmpenenuTte 3HAK BBIPAKECHUS:

. 5,31
sin (7+a) sin2(—a)

: -1,
Ctg ((Z - 272') Ctgz(a _3772'-)
2

4. JlokaXuTe TOXKIECTBO:

5. Yopocrure: sin(a —2r)- cos(%[ —a)+tg(r —a) 'tg(%r +a) + cos® (% -a).

Bapuant Ne 2
1. Beruucnure:
sin 2 x —3cos? x
a) y=

 2sin2 x+cos® x
0) sin( —?) + COS(T) + tg(T) - ctg(T) :

, €CJIH tgx = 3;

137 177 227 37

B) tg(a + ), ecru ctgazg, O<a<%;

a 3 3
) COS—,eciuCoSa=— U —<a <27.
2 5 2
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sin 145° ctg250°
c0s315°tg200°

3. Bpiuucnaute 3HaUY€HHE OCTAJIBHBIX TPUTOHOMETPUYECKUX (PYHKIUH yria o,

2. OmpenenuTte 3HaK BBIPAXKECHUS:

4 T
CcCJIn COS(ZZ—E )51 E<a’<7z.

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

. 7y cos(ZY —sint &y - sin(
5. Ynopocrure: cos(4) cos(6) sin( 4) sin( 6).

Pabora 2:
1°. c'= 8. (tgx)' =
2. (x%) = 9. (ctgx)'=
B wactiocTH, X = 10°.  (arcsin x)" =
(x?) = 11°.  (arccosx)' =
(*) = 120, (arctgx)’ =
0 arcctgx)’ =
' I[TPABUJIA JUDODEPEHIIMPOBAHUA
[Ej = 14°.  (U+v)' =
X
3 (kx+b) = 150,  (U-Vv)'=
40. (aX)! — 160 (UV)' =
B uwactHOCTH, €)= 170, (cu)’=
5% (log, x)'= 18°, (E] )
B uactHOCTH, (Inx)" = v
(Ig X) = (lj ~
B yvactHOCTH, v .
6°. (sin x)' = I[MTPON3BOJHAA CJIIO2KHOU ®YHKIINN
70, (cosx) = 190, f(p(x)) =
Pabora 3:
3anucaTh TaOJUYHBIE MHTETPAJIBI:
1°. _[de =
2°, I X dx = B vacTHOCTH, _[dx =
P, [
X
40, J’ a dx = B wacTHOCTH, J' e dx =
5°, jcos xdx =
6°. jsin xdx =
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7°.

8°.

9°.

10°.
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V1-—x2 -

dx
B wactHocty, I 5=
1+x

B gactHoOCTH, J




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. JI14 3aiaHHbIX Z1, Z5, Z3, Z4 BBIYUCIUTD BBIPAKCHUE 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
BbICIIIET0 00pa30BaHus
«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.OBYYEHMHE CTYJAEHTOB-UHBAJINJIOB U CTYAEHTOB C OI'PAHUYEHHBIMH
BO3MOXKHOCTAMMU 3/10POBbsA

[Topsimok 00ydYeHWsI UHBAIUAOB U CTYJCHTOB C OTPAHMYEHHBIMA BO3MOXHOCTSIMU OTPE/ICIICH
«ITonoxennem KyOI'Y 006 0o0yyeHMHM CTYyAEHTOB-UHBAIMJIOB M CTYACHTOB C OrPAaHUYCHHBIMU
BO3MOKHOCTSIMU 3/I0POBbSI».

Jljig U1 ¢ OrpaHUYeHHBIMU BO3MOKHOCTSIMH 3/I0pPOBbsI ITPEyCMOTPEHBI 00pa3oBaTeIbHbIC
TEXHOJIOTUH, YIUTHIBAIOIINE OCOOCHHOCTH U COCTOSIHUE 3/I0POBbS TAKUX JIUII.

9.10IIOJIHUTEJIBHOE OBECIIEYEHUE JUCHUIIJIMHBI

He npenycmoTpeno
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Penen3us

Ha pa0o4y10 MporpaMMy y4eOHOH JUCLIUIUTHHEI
I1.01 MaremaTnka

JUs cnennalibHOCTH 43.02.10 Typusm

Pabowass mporpamma yuebHoi mucuumiuuabl I1J[.01 Marematuka paspaboraHa mis
CTYACHTOB CHEIHAIBHOCTH CpeOHero mnpogeccuoHanbHoro obpa3zoBanus (maee CIIO)
43.02.10 TypuaM Ha OCHOBe Y4yeOHOHM OUCHMIUIMHBI «MareMmarukay, sBJSIONIEHCS
00s13aTEIbHOM YacThIO 00Ie00pa30BaTEILHOIO LIMKJIa OCHOBHOM 00pa3oBaTeIbHOM IpOrpaMMEI
B cooTBeTCTBUU ¢ PI OC nmo crienuansHocTH 43.02.10 Typusm.

Yyebnas aucuumiuimHa I1J1.01 Maremartuka n3ydaercss B 1ukiae obmeodpa3oBaTeIbHOM
MOANOTOBKM Y4€OHOIO ILIaHa B 4acTH NporiabHBIX AUcuMIUIMH I1J]. OOy4yeHue nmpoBOAUTCS Ha

0aze OCHOBHOro obOmiero oOpa3oBaHHMS M HaIEJeHO Ha IOJY4YEHHE CpEeOHEero oOIero
oOpazoBaHus. Paboyas mporpamMmma cocraniieHa AJ1sl OYHOH (pOPMBI OOYUEHHS.

[Iporpamma cocraBieHa KBATH(UIIMPOBAHHO, OTJINYAETCSI CHCTEMHBIM ITOAX0JI0M. B HeH
OXBAaY€HbI BCE€ OCHOBHBIE BOMNPOCHI IO JAHHOM AHUCHMILIMHE, IPO(PEecCCHOHAIbHAs 3HAYUMOCTD
KOTOPBIX, IIpH IIOANOTOBKE KOMIIETEHTHBIX CIIEIHAJIMCTOB, OCOOEHHO BeEJIHKa. Bubl
BHCAYJAMTOPHBIX CaMOCTOSTENBHBIX paboT I03BOJISIOT O0OOOIIUTH M YITIyOMTh H3y4aeMBIH
MarepHaJl, M HalpaBJICHbl Ha 3aKpeIIEHHE YMEHHsS IIOMCKA, HAKOIUIEHHI H 00paboTKH
Pa3IUYHBIX HCTOYHUKOB HH(OPMALHH.

CucTeMa 3HaHMM U yMEHHH, 3aJI0)KEHHAsI B CONEP)KAHHH, CIIOCOOCTBYET NMPUOOPETEHHUIO
[IPAKTHYCCKOrO OIbITa M COOTBETCTBYET TpeOOBAHHUSIM K pe3yJbTaTaM OCBOEHHS NpeaMETa.
[lacmopT mporpaMMel 060CHOBaHHO M IIOJIHO OTPaKaeT COAEp)KAaHHE MUCLUIUIMHEI, €€ POJb H
MECTO B IMOArOTOBKE CIEHHAJINCTAa CPEOHErO 3BEHA, PACKpPBIBACT LEIM M 3aJa4yd Yy4eOHOU
JUCIMILTAHEL. OnpeaeneHsl Tpe6oBaHusI K YMEHUSIM U 3HAHUSIM CTYIEHTOB.

Pabogas nmporpamMma paccunrtana Ha 248 4acoB./[aHHOE KOJIHYECTBO YACOB, BEIICIEHHOE
Ha OCBOCHHC y4eOHOW AWCIMIUIMHEL, IIO3BOJUT MOJIYYUTh HEOOXOAMMEIE 3HAHHS M YMEHHWS,
KOTOpPbIE  MOXXHO IIDUMEHATh B MNAIBHCHUIIEM HA IIpakKTHKE. TeMaTHYEeCKHM IUIaH HMMEET
ONTHMAJIBHOC DACHpPENCIIEHHE YacOB IO pasjejiaM M TeMaM IO OYHOM (opMme oOydeHHs, B
COOTBETCTBUU C YYEOHBIM IITaHOM. Kaxapllt pasmen mporpaMMel OTpPaXaeT TEMAaTUKy W
BOIIPOCEI, IIO3BOJIAIOMINE, B TOJTHOM 00BEME, H3YYNTh HEOOXOMMMBIN TEOPETHYECKHI MaTepuall.
[IpoBenenne mpakTHYeCKUX 3aHATHH, NPEIYCMOTPEHHBIX paboyeid [IPOrpaMMOM, IMO3BOJISIOT
3aKPEIUTE TEOPETUYECKHE 3HAHUS, NPHOOPETEHHEIE IIPU M3YYEHHUH NaHHON MUCIIHILUIMHEL.

Vzygenue aucnMIUIMHBI «Marematnkay cnoco6etByeT shdheKTHBHON B KauecTREHHOMN

cnermanbHOCTH 43.02.10 Typuswm.

Penenienr:

H.0.3aB.xadenpoii IIPUKJIATHOM AT
MateMaTukn ®I'BOY BO Ky6I'TY., - puronuna
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Penensia
Ha pabowyes nporpansly vHebH0H THOITHITITHE]
I1A.01 Wlaremarima
Hnacoemmanedo ot 43,0210 Typmm

Pafowgaa oporpammda vuebuod gHcoHmmysl [L.01 MMarematiza paspaboTada 004 CIVIEHIOE
CHEMHANBH OCTH CPEIHETD I 0t eccHOHAMBHOrD obpasoEannd (qanee CTI0) 43 02 10 TypeaM  Ha OCHOBE
yaefHOA MHoIMnnHHEl «haremarmcay | ABLAOMERCA 00AIaTeMeH0H 9acTeie 00 0bpaz0 BATENEHOTD
UHKNA OCHOBHOH 0fpas0EaTelbHOR Oporpadyel B co0TETCTERE ¢ D T0C oo coegnanedocts 43,0210
Tvprsn.

Yuebpaa pucuunmiga [IO01 Waremarmia meydaercad Booueae OI1 ofimpeobpaiopaTemesol
nogro ToBKH yuebuoro wrana COTIOT] CTIO e yacts npo pumeHbn: mrenumnss [17, 06y YeHHe TpoB0 QHTECA
Ha base ocHOBHODD 0BIero obpasoBaHHMA H HALENEHO HA DOJMVHeHHEe cpelfHero obInero obpasoBaHHA
Pafogas oporpariia cocTAENEHA 00 o9H0H & opdel 06vIcHRA.

FPabodaa mporparmda yoebHOH JMCIMIIIHHEED COCTABJEHA JOTHHHO, CIPYETYPE IHCIHILHHED
COOTEETCTEYET NPHHIMIY SIHHCTES TEORETHHECKODD H OPaKTHHeCcKoro 00VHeHHA, Pasleibl BEBIIEIEHE]
IHOARTHY eCEH enecoobpaso. [TocneN0EaTeMbHOCTE TEM, OpeQlarac el K HEVHeHHR, HAIpAaEleHa Ha
KaHeCTERHHOR VOEOEHHE WHeDHOTD MATepHana BHORD cAaMOCTOATENEHEE paboT DoE0I@oT obobIHTE H
VIV EMTE HeyHapMEDl MATEPMAN H HAOpaBRNEHEl Ha SEpEINeHHEe VMEHHA I0HCKA, HAK0INEHHA H
oBp ab0THH HEDO PMAITHH,

CHCTeMAa SHAHHHE M YMEHHH, SAI0EEHHAA B CONEp®EAHHH, COoCoBCTEVET IIRHOBD ETEHHR
O SR THYEECKOTD OOEITA H COOTEETCTEVET THebOBSHHAM K DEsVIRTATaM OCEOEHHA npegmeTa. [lacmopT
If Orp anmiel 060 CHOBAHHD M IOMHO O0TRRXKAET CONEpEaHe THCOHIUIHHEL 68 POJE H MECTO B IOITOTOEKE
COEMHAMMCTA CPENHErD @BEHA, PACKPBRIEAcT LEMH H 2ajadd ydaebHOoH DHCOMIMHHEL OHOpegeleHBI
ThebOBAHHA K VMEHHAM H 5H HHAM CTYIEHTOE.

[Iporpanmia paccsHTaHa Ha 245 Hacop. TeMaTHYECKHE ITaH H COOepEaHHe YIehHOA THCOHIITHHE]L
PACKPRIEARGT HOCIENOEATENEHOCTE IPOXOEITEHHA TEM, COOTEETCTEVECT TEMATHUECKOMY ONaHY o
pPAcTpefeNeHHEe Yac0E. B OporpaMume OOpedeNeHbl fopMa TPOBETEHHA, MM, Samau yuefHoH
THCIHIHELL  OPefcTARTedEl  ofdareneHele GopMEl OTYSTHOCTH., PeamMsoBadbl IHIAKTHYECKHE
MOHHEITHIET 06BVHEHHA [OeI0CTHOCTE CTHVETYRHOCTE, OTPAMEHA ESSMMOCEMSE MEXETY OTHeNRHBIME
AMEMEH TAME CTRVETVHEL

Hseyaenne manHoH SHCHHINEHEL cOocob6CTEYET QG EKTHEHOR H KaNeCTECHHOH NDOOCOTOBKES
CTY OEHTOE.

[lepedeHE pEKOMEEIVEMOH OCHOBHOH H OOI0MHETENEHOH M TepaATyp Bl BEJEOHAET 0 DIEN0CTVIHEIR
HCTOUHHEH, B IOCIEMHEE BYEMA [ He mosgHes 5 neT). TlepemciaeHasle MHTEpHET-PECY)ChI SETYATEHEL H
OOCTOEERHEL

PaspaboTanHaa nporpadida  yaebHoH  gocomnnmHel [0 01 Matemaruwka woxeT  ERITE
PEMOMEHIOEARS ITA HCIOMES0EAHEA B vebHOM IIH OIeCCe THH o0 TOEKE I0 CoelEamrocTE 43,0210
Tvprsm

Hoyenm wagheopu unghoprarieninmy

OOPAIORAMETLHBIY MEXHONOIUT Py Lmena O.B 3acsixc
MEMEMAMUKN 1 KOMABOMEpsy wave I EOV BO 5{1@/ —
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