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1. MACIHIOPT PABOYEM NPOT'PAMMBI YUEBHOM JIUCIIATIIIMHBI

1.1. ObdaacTh NpuMeHeHHs POTPAMMbI

Vuebnasg pgucruiummHa «MaTemaTtukay SBISIETCA 00s3aTEJbHOM YacThIO
o0mieo0pa3oBaTeILHOTO ITMKJIA OCHOBHOW  00pa3oBaTeNbHOM MpPOTpaMMBI B
coorBeTcTBHM ¢ PI'OC 1o cnenmansaocTr 35.02.13 ITuemoBoACTBO .

1.2. MecTo y4eOHO# JUCHUILIMHBI B CTPYKTYpe NPOrpaMMbl IOATOTOBKH
CIECNMATHCTOB CPEeHero 3BeHa:

VyeOHas MUCHUIIJINHA «MaremaTtukay n3yYyaercs B MUKJIIC
00111e00pa30BaTeNbHBIX AUCHUILIINH, (POPMUPYEMBIX U3 00SA3aTEIBHBIX MPEIMETHBIX
obnacteit ®I'OC cpennero obuiero obOpazoBanus, s crenuanbHoctu 35.02.13
[TuenoBoacTBo. M3yuenne paucuurmiuubl [1J[.01 Marematuka HeoOXOaUMO ISt
ocBoeHMs nocnenyromien aucuunasl EH.02 Maremartuka.

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

Heas aucuumiauHbl: (GOPMHUPOBAHUE IMPEACTABICHUM O MaTeMaTHKE Kak
YHUBEPCAITHHOM SI3bIKE HAYKH, CPEACTBE MOJICITUPOBAHMS SBJICHUH W MPOIECCOB, 00
U7X U METOJaX MaTeMaTHKH.

3agaum JTUCUUIJIMHBI:

— OBJIQJICHUE MAaTeMATUYECKUMH 3HAHUSIMU U YMEHHSIMHU, HEOOXOJAUMBIMUA B
MOBCEHEBHOM XKU3HU, JJI1 U3YUYEHUS CMEKHBIX €CTECTBEHHOHAYYHBIX JUCITUIUIMH Ha
0a30BOM YypOBHE W JUCHUHUIUIUH TPO(PECCHOHATBHOIO IHKIA;, I TOTYy4YeHUs
oOpazoBaHuss B o00macTsaXx, He TpeOyomuX YIUIyOJICEHHOW MaTeMaTUYecKOn
MOJATOTOBKY;

— pa3BUTHE JIOTHYECKOTO MBIIIUICHHSI, TPOCTPAHCTBEHHOTO BOOOpaKEHUS,
ATOPUTMHYECKOW KYJIBTYPBI, KPUTUYHOCTH MBINIJICHUS HAa YPOBHE, HEOOXOIUMOM
1151 Oy nytet mpodeCCUOHAIBHON JIEATEIbHOCTH;

— 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;

— pacHIMpeHHE W CUCTEMaTH3aIMsa OOIUX CBEICHHHA O (QYHKIUIX, U3YUCHHUEC
HOBBIX KJIACCOB DJIEMCHTAPHBIX (DYHKITUH;

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

— O3HAKOMJICHHE C JdyieMeHTaMu Ju(QepeHIManbHOr0 HMCUYUCICHUS Kak
anmapaToM UccaeaoBaHus QYHKIIMN, 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 KYJIBTYPBbI, O IPUMEHEHUH €€ B IIPAKTUKE;

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

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

OcBoeHue coaepkaHusl y4eOHOU AUCIUIUIMHBI «MaTteMaTuka»
obOecrieunBaeT TOCTHIKEHHE O0YJAIOMUMHUCS CIICIYIOMINX pe3y/ibmamaog.

JIUYHOCMHDbBIX .

— c(hopMUpPOBaHHOCTH TMPEACTABICHUH O MaTeMAaTHKE KaK YHHBEPCATbHOM
S3BIKE

— HayKH, CPEJICTBE MOJCIUPOBAHUS SIBJICHUH U MPOIIECCOB, UACSIX U METOIax
MaTEeMaTHKH;

— T[IOHMMaHW€ 3HAYUMOCTH MAaTEMAaTUKH [UJII  HAyYHO-TEXHUYECKOTO
nporpecca, CQOPMHUPOBAHHOCTh OTHONIICHUS K MaTeMaTHKe Kak K YacTu
00IIIeYeIOBEYECKON KYJIbTYphI Uepe3 3HAKOMCTBO C UCTOPUEH PAa3BUTHUS MATEMATUKH,
ABOJIIOIHEH MaTEMAaTUUECKHUX UJICH,

— pa3BUTHE JIOTHYECKOTO MBIIUICHUS, MPOCTPAHCTBEHHOTO BOOOpaKEHUS,
QITOPUTMHYECKOR KYJIBTYPBI, KPUTHYHOCTH MBINIJICHUS HAa YPOBHE, HEOOXOIUMOM
115t Oy ymied mpodecCuoHaIbHOU JIeSITENBbHOCTH, JJIsl IPOJIOJKEHUST 00pa3oBaHus U
camMmo00pa3oBaHus;

— OBJAJICHHE MAaTEMaTUYECKUMH 3HAHUSIMU U YMEHHSIMHU, HEOOXOJAUMBIMU B
MOBCETHEBHOM KU3HU, IS OCBOCHHS CMEXHBIX €CTECTBEHHO-HAYYHBIX JUCIUIUIMH U
JTUCIUIUIMH MPO(EeCCHOHANBHOTO LHKIIA, ISl TTOJy4YeHUs oOpa3oBaHMs B 00IACTSX,
He TpeOyIoLUX YIIIyOJIeHHOW MaTeMaTHYeCKON MOATOTOBKY;

— TOTOBHOCTb U  CIOCOOHOCTh K O00pa3oBaHHIO, B TOM YHUCJE
caM000pa3oBaHWI0, HAa TPOTSHKCHHHM BCEH JKM3HM, CO3HATENbHOE OTHOIICHHE K
HEMPEPLIBHOMY OOpPa30BaHUIO KaK YCIOBUIO YCHEITHOW Mpo(ecCHOHATbHOH U
OOIIECTBEHHOH JIEATENHLHOCTH;

— TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSITEIbBHOW TBOPUYECKOU U
OTBETCTBEHHOM JICATCIILHOCTH;

— TOTOBHOCTH K KOJIJIEKTUBHOH pabOTE, COTPYAHUYECTBY CO CBEPCTHHKAMHU B
oOpazoBaTeIbLHOH, 00IIECTBEHHO MOJE3HOU, YU4eOHO-UCCIEA0BATEILCKOU, POSKTHOUN
U IPYTHUX BUJAX NEITEIbHOCTH;

— OTHOIIEHHWE K MNPOPECCHOHATHHOU [EATEILHOCTH KaK BO3MOXKHOCTH
yYaCTHSI B pEIICHUH JINYHBIX, OOIIECTBEHHBIX, TrOCYJIapCTBEHHBIX,
OOIIeHAMOHAIBHBIX TTPOOIIEM;



Memanpedmemublx:

— YMEHHE CaMOCTOSITENIFHO OMpPENENATh LEeNU JEATEIbHOCTH U COCTaBIAThH
IUIaHBl ~ JICATEIBHOCTH; CaMOCTOSITEJIbHO OCYIIECTBISTh, KOHTPOJIUPOBATH U
KOPPEKTUPOBATh JIEATEIbHOCTh; HCIIOJIB30BaTh BCE BO3MOXKHBIE PECypChl IS
JOCTHKEHHSI TIOCTABJICHHBIX LIEJCH U peai3aliy IJIaHOB JIEATEIbHOCTH; BHIOUPAThH
YCIICUIHBIE CTPATErUU B PA3TUUHBIX CUTYaLUsX;

— YMEHHE TMPOAYKTHBHO OOIIAThCS M B3aUMOJICHCTBOBaTH B MpOIECCe
COBMECTHOH JESATEIbHOCTH, YUUTHIBATH MO3UIMU IPYTUX YYACTHUKOB ACSTEIBHOCTH,
s dek- THBHO paspemniaTh KOH(IUKTHI;

— BJIQJICHUE HABBIKAMHU I[I03HABATEIBHOU, Y4YEOHO-UCCIEAOBATEIbCKOU U
NPOCKTHOM JEATEIbHOCTH, HABBIKAMHU pa3pelieHus MpodsieM; CHOCOOHOCTh U
TOTOBHOCTb K CAMOCTOSATEIFHOMY IMOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a]1ad,
MPUMEHEHHUIO Pa3IMYHbIX METOIOB MIO3HAHNUS;

— TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSITEJIBHOM HH(POPMAIMOHHO-
MO3HABATEIBHOM JESITETbHOCTH, BKIIIOUAs YMEHHE OPUEHTHPOBATHCS B Pa3IMUHBIX
UCTOYHUKAX HMHQOpMAIMM, KPUTUYECKHM OLIEHMBATh M  HMHTEPIPETUPOBATH
uH(GOpPMaIMIO, IOTYYAaEMYI0 U3 Pa3IMYHbIX HCTOUHUKOB;

— BJAJICHUE S3BIKOBBIMU CPEJCTBAMHU: YMEHHE $ICHO, JIOTMYHO U TOYHO
U3JIaraTth CBOIO TOUYKY 3PEHHUs, UCIIOJIb30BaTh a/IEKBATHBIE SI3bIKOBBIE CPENICTBA;

— BJAJICHWE HaBBIKAMH I[IO3HABATEIBHOH pedIeKCHH Kak OCO3HaHUs
COBEpIIAEMBIX JEUCTBUM M MBICIUTENIBHBIX MPOIECCOB, WX pPE3yJIbTaTOB U
OCHOBaHUH, TPaHMI] CBOETO 3HAHWS W HE3HAHUS, HOBBIX MMO3HABATENbHBIX 33734 U
CPEICTB JIsl X JOCTHKEHMUS,

— IENEeYCTPEMJICHHOCTh B TMOWUCKaX W TPUHATHH  PEUICHHH,
CO00pa3UTENbHOCTh U MHTYHIIMS, Pa3BUTOCTh MPOCTPAHCTBEHHBIX MPEICTaBICHUH,
CHIOCOOHOCTH BOCIIPUHUMATH KPACOTY M TAPMOHHUIO MUPA;

npeoOMemHbIX:

— c(opMuUpPOBaHHOCTH TMPEACTABICHUN O MaTEMaTHKE KaK YacTH MHUPOBOH
KYJbTYphl U MECTE MAaTeMaTUKU B COBPEMEHHOU LIMBUJIU3AIMHU, CIIOCOOAX OMUCAHUS
SABJICHUH PEAJbHOTO MUPa HA MATEMaTUYECKOM SI3bIKE;

— c(OpMUPOBAHHOCTh MPEJCTABICHUN O MaTEMaTHUYECKUX TOHATHUIX Kak
BAKHEHIINX MATEMaTUYECKUX MOJIESAX, MO3BOJSIONIMX ONUCHIBATH M H3y4aTh
pa3HbIe TMPOLECChl M SIBJICHUS, IMOHUMAHUE BO3MOXHOCTH AaKCHOMATHYECKOIO
MOCTPOCHUSI MAaTEMaTUYECKUX TEOPHUH,

— BIIQJICHUE METOJIaMU JI0KA3aTeJIbCTB M aJTOPUTMOB PEIICHUSI, YMEHUE UX
MIpUMe- HATh, IPOBOAUTH JIOKA3aTEIbHbBIEC PACCYKICHUS B X0JI€ PEIICHUS 33/1a4;

— BIIQJICHUE CTAaHJAPTHBIMM TPUEMaMHM PELICHUS PAIMOHAIBHBIX U
UppalmoHaIbHbIX, MOKA3aTEJIbHBIX, CTENIEHHBIX, TPUTOHOMETPUYECKUX YPABHEHUH U
HEPABEHCTB, UX CUCTEM;



— HCHOJIb30BAHME TOTOBBIX KOMIIBIOTEPHBIX IMPOIPaMM, B TOM YMCIE IS
MOMCKA ITyTH PELIEHUS U WUTIOCTPALIMK PEICHUS] YPABHEHUH U HEPABEHCTB;

— Cc(pOPMHUPOBAHHOCTh  MPEACTABIEHUH 00  OCHOBHBIX  MOHSTHSX
MaTEMaTUYECKOr0 aHaJM3a M UX CBOMCTBAaX, BJIAJICHHE YMEHHEM XapaKTEepU30BATh
noBesieHrue (PyHKUUH, UCIIOJIb30BAaHUE TIOJYUYEHHBIX 3HAHUH I ONMCAHUS U aHaJIn3a
peanbHbIX 3aBUCUMOCTEN;

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

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

— IPUMEHEHHUE U3YYEHHBIX CBOUCTB N€OMETpUYECKUX puryp u popmyn ais
pelIeHus TEOMETPUUECKUX 3a7a4 U 3a/1a4 C IPAKTUYECKUM COACPKAHUEM;

— c(opMUPOBAaHHOCTh MPEACTABICHUN O MpoIeccax U SBICHUSAX, UMEIOIIUX
BEPOSITHOCTHBIM XapaKTEpP, CTaTUCTUYECKUX 3aKOHOMEPHOCTSIX B PEalbHOM MHPE,
OCHOBHBIX MOHATHSX JIEMEHTAPHON TEOPUU BEPOSITHOCTEH;

— YMEHHUH HaxXOAWTh U OLICHUBATh BEPOSTHOCTH HACTYIUIEHUS COOBITUH B
MPOCTEUIINX MPAKTUYECKUX CUTYALHMSIX U OCHOBHBIE XapaKTEPUCTUKU CIyYaWHBIX
BEJINYNH,;

— BJIQJICHUE HABBIKAMM MCIIOJIb30BAHUS TOTOBBIX KOMIBIOTEPHBIX MPOTPAMM
IIPU PEIICHUU 3a/1a4.



2. CTPYKTYPA U COJAEP)KAHUE YYEBHOM JUCHUILJIUHBI

2.1. O0beM y4eOHOM AMCUHMIIMHBI U BUABI Y4eOHO# padoThl

By yueOHoi padoThl

Konuuecmeo uacoe

MaxkcumasbHasi yueOHasi Harpy3ka (Bcero) 248
Oos3aTesqbHas ayAuTOpHAas yuyeOHas 248
Harpy3ka (Bcero)
B TOM YHCJIE:
3aHATHS JIEKLIMOHHOIO TUIIA 124
MIPAKTUYECKHE 3aHATUS 124

CamocrosiTeibHass padora oOy4daromierocs
(Bcero)

Ilpomesrccymounan ammecmayus 8 ghopme:

1 cemectp - nud. 3auer
2 ceMecCTp-IK3aMeH

. Bcero CemecTtpbl

Bunx yuebHOM paboThI HACOB 1 5
YuyeOHast Harpy3ka (Bcero) 248 64 184
AyauTopHble 3aHsATHS (BCEro) 248 64 184
B ToM uncne:
3aHSTHUS JEKIIMOHHOTO THUIIA 124 32 92
MIPaKTHYECKUE 3aHATHUS (TPAKTHKYMBI) 124 32 92
1a00paTOpHBIC 3aHATHUS
CamocrosiTesibHas padora (Bcero) - - -
[IpomexxyTouHas arrecranus

- I[I/I(i).Sa‘ICT 9K3aMCH

(9x3amMeH/3auet/mud.3auer)
OO6m1ast TpyJI0EMKOCTh 248 64 184




2.2 CTpyKTYypa IMCUHUILIIHHBI:

KoanyecTBO ayIMTOPHBIX YaCOB
HaumenoBanue pasnenos Teoperu-4yeckoe IIpakTHyec-
Bcero
o0yueHue KHe 3aHITUs
1 2 3 4
BBenenue 2 2 -
Anrebpa 38 16 22
YpaBHEHUs 1 HEpABEHCTBA 30 14 16
OCHOBBI TPUTOHOMETPUHU 32 16 16
DyHKIUH, UX CBOMCTBA U TpadUKu 20 10 10
Havana maremaTi4eckoro aHaiam3a 38 22 16
KombOunaropuka, cTaTMCTUKa W TEOpPHUS 24 12 12
BEPOSITHOCTEN
['eomeTpus 64 32 32
Bcero no nucruninie 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 PELICHUS

Coneprxanue y4eGHOro MaTepuasia

[TokazarenbHble U JlorapupmMudeckue HepaBeHCTBA. OCHOBHBIE TPUEMBI UX PEILIEHUs
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Conep:xanue yueOHOro MaTepuaJia
Tpuronomerpuueckue HepaBeHCTBA. OCHOBHBIC PUEMBI UX PEIICHUS

IIpakTuyeckue 3aHATHS:

Hcnonb3oBaHue CBOMCTB U rpaduKoB PYHKIIMIA I PEIICHUS] ypaBHEHUH 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 MaTeMaTHUYEeCKUX METOIOB /Ui 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

14




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
CymMmupoBanue TmocienoBaresbHOCTel. beckoHeyHo  yObIBaromasi TreoMeTpHuYecKas
porpeccus ¥ ee cymma.

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

HpaKanecmle 3aHATHSA:
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 XapaKTepUCTUKH YPOBHSI OCBOCHMS yUeOHOT0 MaTepualla UCIOJIb3YIOTCS Celyrolnue 0003HaueHuUs:

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

2. — penpoAyKTUBHBIN (BBIIOIHEHUE IEATEILHOCTH 110 00pa3Iy, MHCTPYKLMHU UIIH 1101 PYKOBOJCTBOM)

3. — IPOYKTUBHBIH (TUTAHUPOBAHKE U CAMOCTOSITETFHOE BBIITOJTHEHHE JACATEIBHOCTH, pElIeHUe MTPOOJIEMHBIX 3a71ad)
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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

Maremaryka B HayKe, TEXHHKE, JKOHOMHUKE,
MH(POPMALMOHHBIX TEXHOJIOTHUAX U PAKTUYECKON
nearesbHOCTH. Llenu u 3aaun n3yueHns MaTeMaTUKH [TPH
ocoernu npodeccur CI1O u cnenmansaoctert CIIO.

v

Anrebpa

Llenble u panioHalIbHbIE UK. JleHCTBUTEIbHbBIE YUCTIA.
Kommiekcusie yncna. Kopuu u crenenu. Kopuu
HaTypaJbHOHM CTENIEHU U3 YHCIIa U UX cBOMCTBA. CTeneHu ¢
palMOHATILHBIMU MTOKa3aTeNsIMU, X cBOMCTBA. CTENEHN C
JeVCTBUTENLHBIMU TTOKa3aTessiMu. Jlorapugm. Jlorapupm
yucia. OCHOBHOE JIorapu(pMuyecKoe TOXIECTBO.
Jecaruunblie n HaTypanbHbIe Jorapudmel. [IpaBuna
JercTBUH ¢ jorapudmamu. Ilepexosr K HOBOMY OCHOBAHHUIO.
[IpeoOpazoBanue anredpanyecKnx BHIPAKCHHUH.
[IpeoOpa3zoBaHne pallOHAIBHBIX, UPPALMOHATIBHBIX
CTETIEHHBIX, 10Ka3aTeJIbHbIX U JIOrapu(HMUIECKUX
BBIPAKECHHH.

YpaBHeHus u
HEPaBEHCTBA

VYpaBHEHUs U CHCTEMBbl ypaBHEHUH. PaninonanbHble,
MppalMOHATIbHBIE, IOKA3aTeNIbHbIE U TPUTOHOMETPUUYECKUE
YPaBHEHMsI U CHCTEeMbl. PABHOCHIIBHOCTh YpaBHEHUH,
HEpaBEHCTB, cucTeM. OCHOBHBIE TPUEMBI UX PEILICHUS
(pa3noxeHue Ha MHOXHTENH, BBEIEHUE HOBBIX
HEU3BECTHBIX, IIOJICTAHOBKA, IPaUUECKUN METON).
Hepasencta. PaninonanbsHble, nppaluoHaIbHBIE,
NOKa3arebHble HepaBeHCTBAa. OCHOBHBIE PUEMBI UX
pemenus. Mcnons3oBanue cBOWCTB U TpaduKoB QyHKIUH
IIPY PELIECHNN YPAaBHEHUH M HEPAaBEHCTB. MeTon
uHTepBasioB. M300paskeHne Ha KOOPIMHATHOU MIIOCKOCTH
MHO’KECTBA PELICHUH YPABHEHUH U HEPABEHCTB C ABYMsI
IIEPEMEHHBIMU U UX cucTeM. [IpuMeHeHne MareMaTu4ecKux
METOJIOB JIJISl PELICHMSI COAEPKATENbHbIX 3a1a4 U3
pa3anyYHbIX 00JacTed HayKu U pakTuku. MHTeprperanys
pe3yJibTaTa, Y4eT peajibHbIX OrpaHHYEHUH.

OCHOBBI
TPUTOHOMETPUHU

Panuannas mepa yria. BpamarensHoe npuxenue. Cunyc,
KOCHHYC, TAHT€HC M KOoTaHTeHC ynciia. opmys
npuseneHnsa. Popmyiisl cinoxeHus. PopMyIIbl yBOCHHUS
®opmyiibl MOJOBUHHOTO yria. [IpeoGpa3oBanus
IIPOCTEHIINX TPUTOHOMETPUUECKUX BBIPAXKECHUHN
[IpeoOpazoBaHre CyMMBI TPUTOHOMETPUYECKUX (PYHKIIUH B
MIPOU3BEIEHUE U IPOU3BEACHUS B CyMMY.
TpuronomeTpruueckrue ypaBHEHUS U HEPABEHCTBA
[Ipocreiimue TpuroHoMerpuueckrue ypaBueHus. OopaTHbie
TPUTOHOMETpHUYECKHE (PYHKIIMH. APKCUHYC, apKKOCHHYC,
ApKTaHTeHC.
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pa3
Jen

Hanmenosanue
pasnena

Copeprxanue paszena

dopma
TEKYIIEro
KOHTPOJIS

2

3

4

DyHKIMH, UX
CBOWCTBA U
rpaduKu

Oyukmu. O0JIaCTh ONPeIeTCHIUS i MHOKECTBO 3HAYCHUH;
rpaduk QyHKIHHU, TOCTPOECHUE rPpahuKOB PYHKINH,
3aJJaHHBIX pa3MnYHbIMU criocoOaMu. CBOHCTBA (PYHKIUH.
MOHOTOHHOCTb, YETHOCTh, HEYETHOCTh, OTPAHUYCHHOCTb,
nepuoANYHOCTb. [IpoMexyTku Bo3pacTaHus U yObIBaHUS,
HanOoJIbIIIee M HANMEHbIIIEEe 3HAYCHHUSI, TOUKH IKCTPEMyMa.
I'padmueckas unrepnperanus. [lpumepst
(YHKIMOHAJIBHBIX 3aBUCUMOCTEH B PEATbHBIX IpoIeccax u
ABJICHUSAX. ApudMeTHUeCKHe onepaluuu Hajl QyHKIHUAMU.
Crnoxnas pyHknus (kommo3uius). O6patHbie (yHKIHH. .
Omnpenenenust yHKIMHA, UX CBOMCTBA U rpaduku.
[IpeoOpa3oBanus rpadukos. [lapamiensHbIld epeHoc,
CUMMETpPHS OTHOCHTEIBHO OCEH KOOPAWHAT U CHMMETPUS
OTHOCHUTEIIbHO Havyaia KOOPJUHAT, CHMMETPUS
OTHOCHTEJIBHO MPSIMOK Y = X, paCTSKEHHE U C)KaTHE B0
OCEH KOOpJIMHAT.

v

Hauamna
MaTEMATHYECKOT'O
agajn3a

[TocnenosarensHocT. CriocoObl 3aJaHKsI U CBOHCTBA
YHCIIOBBIX MocienoBaTenbHocTe!. [lonstue o npenene
nocienoBarenbHocTH. CyMMUpOBaHHe
nocjenoBaTenbHOCTeH. beckoneuHo yObIBaromas
reoMeTpuueckas rnporpeccus u ee cymma. IlpousBogHast.
[TonsiTve 0 MPOU3BOAHON (PYHKIIMH, €€ T€OMETPUUECKUH U
buznYeCKUN CMBIC. Y paBHEHHE KacaTeIbHOU K rpaduKy
¢ynkuuu. [Ipon3BoHbIE CyMMBI, Pa3HOCTH, IPOU3BEICHUS,
yacTHbIe. [Ipou3BOIHbIE OCHOBHBIX 3JIEMEHTAPHBIX
¢bynkuud. [IpuMeHneHne Mpou3BOAHOM K UCCIIE0BAHUIO
GyHKIUH U mocTpoeHuto rpagukos. [Ipumepsl
MCII0JIb30BaHUs IPOU3BOIHOHU I HAXOXKACHHUS
HAWIy4ILero peieHus B NpUKIaIHbIX 3a1a4ax. Bropas
IIPOM3BOJIHAS, €€ T€OMETPUUYECKUH U (PU3UUECKUN CMBICIT.
HaxoxneHne ckopocTH JUIs poliecca, 3aJaHHOr0
dbopmynont u rpadukom. [lepBooOpaszHast u HHTETpaI.
IIpuMeHeHne onpeeIeHHOro NHTerpasia JUisl HaXOKICHUS
TJIOMIAM KPUBOJIMHEHHON Tparnenun. Gopmyra
Herotona—IJlen6uuna. [Ipumepsl npuMeHeHns: HHTErpaia B
(bu3MKe U TeOMETPHH.

Kombunatopuxka,
CTaTUCTHKA U
Teopust
BEPOATHOCTEM

OcHOBHBIE IOHATHS KOMOMHATOPUKH. 3a/1a4ui Ha MOJICUET
YHClia pa3MeIlleHnH, epecTaHOBOK, coueTaHuu. Pemenue
3a/a4 Ha iepedop BapuantoB. Popmyna bmHOoMa HproToHa.
CaoricTBa OMHOMHMHAIBHBIX K03 uiineHToB. TpeyronbHuk
[Tackans. CoObITHE, BEPOATHOCTH COOBITHSA, CIIOKEHUE U
yYMHOKeHue BeposiTHocTeH. [IoHATHE O HE3aBUCUMOCTH
coObITuH. JIMCcKpeTHas cily4alHas BETMYMHA, 3aKOH €e
pacnpeneneHus. YucioBble XapaKTEpUCTUKU AUCKPETHON
cilydanHOW Beqn4yMHbI. [ToHATHE 0 3aKOHE OONBIINX YUCEl.
[IpencraBienue JaHHBIX (TaOJIULBI, TUArpamMMbl, TpadUKH)
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pa3
Jen

Hanmenosanue
pasnena

Copeprxanue paszena

dopma
TEKYIIEro
KOHTPOJIS

2

3

4

I'eomerpus

B3aumHoe pacrionoxeHue AByX OpsMbIX B IPOCTPAHCTBE.
[TapanmnensHOCTH MPSAMOU U TUIOCKOCTH. [lapaniensHocTb
rwiockocTer. [lepneHIukynsipHOCTb NPSMOU U TIOCKOCTH.
[lepnenauKyasip U HAKJIOHHASA. YTOJ MEXAY MPSIMOH U
IJIOCKOCTBIO. J[BYyrpaHHBIA yToMI. YTOI MEXAy
I10cKoCTAMU. [lepneHAuKyIIpHOCTh ABYX IJIOCKOCTEH.
['eomeTpuyeckue npeodpazoBaHUs MPOCTPAHCTBA!
NapauIeIbHBIA IEPEHOC, CHMMETPHSI OTHOCUTEIIBHO
iockoctH. [lapamnensHoe nmpoexkTupoBanue. M3o0paxenue
MIPOCTPAHCTBEHHBIX (Uryp. MHororpanHuku BepiivHsl,
pebpa, rpanu mHOrorpannuka. [Ipusma. Ilpsmas npusma.
[TpaBunbHas npusma. [Tapannenenunen. Ky6. [Tupamuaa.
IIpaBunpHas nupaMua. Y CEUeHHAsI MUPAMUIA.
Terpasap.Cummerpun B KyOe, B mapajieienurese, B
npu3me u nupamue. Cedenus Ky0a, MpU3Mbl U MHPAMUIBIL.
[IpeacraBnenue o MpaBUIbHBIX MHOTOTPaHHUKAX
(Terpasape, kyOe, okTa’rape, A0JEKadIPEe U HKOCAYAPE).
Tena u noBepxHoctu BpameHus Lunuuap u konyc.
Yceuennbrit konyc. OCHOBaHUE, BBICOTA, OOKOBas
MOBEPXHOCTh, 00pa3ymomas, pa3Beprka. OceBble CEUCHHS U
ceueHwusl, napaienbueie ocHoBanmio. lap u cdepa, nx
ceuenus. KacarenbHas miockocTs K cdepe. 3mepenus B
reomeTpun O0beM U ero uzmepenue. iarterpaipHas
dopmyna oobema. Dopmyiel 00beMa Ky0a,
MPSIMOYTOJIBHOTO NapajuleNenuea, Ipyu3Mbl, HUJINHAPA.
dopmyiiel 00beMa TUPaMUIbI U KOHyca. POpMyIIbI
IUIOLIA/IM OBEPXHOCTEH IIMIIMHAPA U KOHyca. Dopmyis
o0bemMa mapa u miomanu cepsl. Ilogodue Ten.
OTHOMIEHUS TUIONIACH TTOBEPXHOCTEH U 00HEMOB
noo0HbIX Ten. KoopnuHate! u BekTops! IlpsMoyronbHas
(ekapToBa) cucTeEMa KOOPJIMHAT B IPOCTPAHCTBE.
dopmyna pacCTOSHUSA MEXAY IBYMsI TOUKAMHU. Y paBHEHHUS
chepsnl. Bextopsl. Moayibs BekTopa. PaBeHCTBO BEKTOPOB.
CrnoxeHue BEKTOpOB. Y MHOXKEHHME BEKTOPA HA YHCIIO.
Pa3noxeHne BeKTopa Mo HaIllpaBICHUAM. YTOJI MEXAY
nByMms BekTopamu. [Ipoekius Bekropa Ha ock. KoopanHaThl
BekTopa. CKalsspHOE MPOU3BEIECHNE BEKTOPOB.
Hcnonp30BaHne KOOPAUHAT U BEKTOPOB IIPU PELLIEHUU
MaTeMaTHYeCKUX M MPHUKJIAJHbIX 33]1a4.

v

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

2.4.2. 3aHATHA CEMHUHAPCKOI0 THIIA
He npenycmorpenst

2.4.3. IlpakTHyecKue 3aHATHSA

Ne

HanmeHnoBanue
paszena

HaunmenoBanue npakrudecknx (J:abopaTopHBIX) padboT

dopma
TEKYILEro
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KOHTPOJIA

2

4

Bsenenue

Y

Anrebpa

Apudmernaeckue 1eHCTBHUS HAJ YHCIAMU, HAXOXKICHUE
MPUOIMHKEHHBIX 3HAYCHUH BEJIMYUH U MOTPEIIHOCTEN
BBIYMCIICHUH (a0COIFOTHOM ¥ OTHOCUTEIHHOK), CPAaBHEHHUE
YHCJIOBBIX BbIpQXXKEHUU. BbIuncieHne 1 cpaBHEHUE KOPHEH.
BeinonHenue pacueToB ¢ pajukaigaMmu. Pemenue
HppalOHAIBHBIX ypaBHeHUH. HaxoxneHue 3HaueHun
CTEINEHEH ¢ pallMOHaIbHBIMU NOKa3aTensiMu. CpaBHEHUE
creneHert. [IpeoOpa3oBanus BIpaKCHUH, COACPIKALIIX
cTeneHu. Penenne nokasarenbHbIX ypaBHEHUH. Penienne
IPUKIAAHBIX 3a1a4. HaxoxaeHnue 3HaueHuH sorapudma mno
IIPOM3BOJILHOMY OCHOBaHUI0. Ilepexon ot ogHOrO
OCHOBAHUS K Apyromy. Beruucnenue u cpaBHeHue
norapupmos. JlorapupmMupoBanue U MOTCHIIUPOBAHKE
BbIpakxeHUH. [IpuOnMKeHHbIe BEIUMCIICHUS U PELICHUs
MPUKIIAJAHBIX 3a1a4. Pemenne norapupmMudecknx
ypaBHEHHUH.

V,ITP,KP

YpaBHeHus U
HEPaBEHCTBA

Kopnau ypaBHeHHH. PaBHOCHIIBHOCTD YPaBHCHHH.
[IpeoOpazoBanue ypaBHeHUH. OCHOBHBIE TIPUEMBI PEIICHHS
ypaBHEHUH. Pemenne cuctem ypaBHeHUH. Mcronb30Banue
CBOMCTB U TpaduKOB QYHKINH ISl pEUICHUS yPaBHEHUH U
HEPaBEHCTB.

V,ITP,KP

OCHOBBI
TPUTOHOMETPHH

PanuanHbIi MeTOT U3MEPEHUS YIJIOB BPALIEHHS U CBS3b C
rpagycHol MepoH. OCHOBHBIE TPUTOHOMETPUUYECKUE TOXK/IECTBA,
(bopMyIBI CIOXKEHUS], YIBOCHHSI, IPE0OPa30BAHUE CYyMMBI
TPUTOHOMETPUUECKUX (PYHKIUH B IPOU3BEICHHE,
npeoOpa3oBaHKe TPO- U3BEJICHUS TPUTOHOMETPHUYECKIX (PYHKITHI
B cymmy. IIpocTeriie TpuronoMeTpudeckue ypaBHeHUS U
HepaBeHcTBa. OOpaTHBIE TPUTOHOMETPUUYECKHE (DYHKLIMH:
ApPKCUHYC, apKKOCHHYC, apKTaHTeHC.

V,ITP,KP

DyHKIMH, UX
CBOIiCTBa U
rpaduxu

[TpuMmepsl 3aBUCUMOCTEH MEXIy IEPEMEHHBIMHU B pealbHBIX
npoleccax U3 CMEXHBIX Jucuuiuind. Onpeaenenue QyHKINH.
IToctpoenue u ureHue rpadgukoB pyHkui. McciaenoBanue
¢ynkumu. CBoricTBa TMHEWHOH, KBaIpaTHYHOH, KYCOYHO-
JUHEWHOH U APOOHO-TUHEWHOW QyHKIUK. HenpepsiBHbIE 1
nepuognueckue pynkunu. CBoricTBa 1 rpadMKy CUHYCA,
KOCHHYcCa, TaHT'€Hca U KoTaHreHca. O0paTHble QYHKLINHN U UX
rpaduku. OOpaTHbIE TPUTOHOMETPUYECKUE PYHKITHH.
[IpeoOpazosanus rpaduka Gyukuuu. lapmMmoHnueckue kojaedaHus.
[Tpuknanusie 3anaun. [lokasarenbHele, TorapupmMUIECKUE,
TPUTOHOMETPUYECKUE YPABHEHHUS M HEPABEHCTBA.

V,ITP,KP

Hauana
MaTEMATHUECKOTO
agajn3a

YucoBas 1ocie10BaTeNIbHOCTh, CIIOCOOBI €€ 3a/1aHus,
BBIYUCIICHHS YWICHOB nocienoBarenbHocTH. [Ipenen
M0CJIe0BAaTENFHOCTH. becKoHeuHO yOBIBaloOIIas TeOMeTprUIecKas
nporpeccus. [Ipon3BogHas: MEXaHHYECKHUI U TEOMETPHICCKUN
CMBICTI IPOU3BOJHON. Y paBHEHHE KacaTeIbHOH B 00IIEM BHJIE.
[IpaBuna u popmynsl nuddepeHurpoBanus, TadIUIA
MIPOM3BOJHBIX dJIeMEeHTapHbIX (QyHKUuH. MccnenoBanne QpyHKINH
C TIOMOIIEI0 TPON3BOAHON. HaxoxieHre HanOoIbIIero,
HaMMEHBILIET0 3HAYCHUS U DKCTPEMAJIbHBIX 3HAUCHUN (YHKIIUH.
Wuterpan u nepsoodpasHas. Teopema HetoTona—JleriOanna.

V.ITP,KP
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[IpumeHeHne HHTErpaia K BEIYUCICHUIO (DU3HMYCCKUX BEIMYUH H
ILTOIAIEH.

KomOunaropuka,
CTaTHCTHKA U
Teopus
BEPOATHOCTEMN

Hcropwust pa3BUTHSI KOMOMHATOPUKH, TEOPHUH BEPOSATHOCTEH H
CTaTHCTUKH U UX POJIb B PA3JIMYHBIX c(hepax 4eT0BEUSCKON
)kusHeaesTenbHocTu. [IpaBuna komOuHaToOpuku. Pemenue
KOMOHMHATOPHBIX 3a/1a4. Pa3memenus, coueTanus u
nepecraHoBku. burom HeroToHa 1 Tpeyronbpauk [lackans.
[Mpuxnagasie 3a1aun. Kiaccudeckoe onpe/esieHue BEpOSITHOCTH,
CBOJCTBA BEPOATHOCTEH, TEOpEMa O CyMME BEPOSTHOCTEH.
Brrancienne BepostHocTer. [Ipukiiagapie 3amadm.
[IpencrarieHne YNCIOBBIX NaHHBIX. [IpUKIaTHBIC 3a0a4U.

V. IIP,KP

I'eomerpus

[IpusHaKy B3aUMHOTO PacIONIOKEHUS IPSAMBIX. YTOI MEXKIY
npsAMbeIMU. B3anMHOe pacrosnoskeHue NpsMbIX U IIIOCKOCTEH.
[lepnieHnUKyYSIp M HAKIOHHAS K IUVIOCKOCTU. YTOJI MEKAY MPSIMOK
1 TUIOCKOCTBI0. TeopeMbl 0 B3aMMHOM PACIIOJIOKEHUH MPSAMOU U
miockocTh. Teopema o Tpex nepneHaukynapax. [lpuznaku n
CBOWCTBA MapaJUICNbHBIX U MEPIEHANKYIISIPHBIX IJIOCKOCTEH.
PaccTosHre OT TOUYKH 10 MIIOCKOCTH, OT MPSIMOH J10 IJIOCKOCTH,
paccTosHUEe MEXIY ITOCKOCTSIMU, MEXAY CKPEUIUBAOIUMUCS
IOPSAMBIMHU, MEXy IPOU3BOIBHBIMU (PUTypaMH B IPOCTPAHCTBE.
[TapammensHOE IPOCKTUPOBAHKE U €TI0 CBOMCTBA. Teopema o
nA0WA0U OPMO2OHANLHOU NPOEKYUU MHO20Y20NbHUKA. B3auMHOe
pacroioxkeHne MPOCTPAaHCTBEHHBIX GUryp. PazauuHbie BUABI
MHOTOIrpaHHUKOB. X n306paxenus. CedeHusi, pa3BepTKH MHOTO-
rpanHuKOB. [Inomane nosepxHocTu. Buasl cumMmmeTpuit B
IMPOCTPaHCTBE. CI/IMMeTpI/ISI TCJI BpalllCHUS 1 MHOT'OTPaHHHKOB.
Brrancnenne miomaznert 1 o00bemMoB. Bektopsr. JlercTBust ¢
BeKkTopaMH. [lexkapToBa cucTeMa KOOpPAHHAT B IPOCTPAHCTBE.
YpaBHeHHE OKPY>KHOCTH, cpepbl, INTOCKOCTH. PaccTosiHue Mexmy
To4YKaMu. J[eWCcTBUSI ¢ BEKTOpaMH, 3aJJaHHBIMH KOOPAHMHATAMH.
CxkassipHOE IPOM3BEACHNUE BEKTOPOB. BekTOpHOE ypaBHEHHE
NpSAMOH U IJI0CKOCTH. Vcronb30BaHre BEKTOPOB MPH
JIOKA3aTeJIbCTBE TEOPEM CTEPEOMETPHH.

V,ITP,KP

Ilpumeuanue: I11P- npakmuueckas paboma,, ¥ —ycmuwiii onpoc, KP — konmponvhas paboma

2.4.4. Conep:xaHue caMOCTOSITEILHON PadoThI

CamocrositenbHast pabota cryaeHtoB (CPC) — 910 axkTuBHbIE (HOPMBI
WHJUBUYyIbHOW M KOJUIGKTUBHOM NEATEILHOCTH, HAIPaBJICHHBIC HAa 3aKpEIUICHHE,
pacHIMpeHue W CHCTeMaTH3allhi0 MPOWICHHOTO0 MaTepHalia Mo TeMaM Yy4eOHOM

JUCIHUITIIUHBEI.

CamocrosiTenbHas paboTa SIBIASETCS OJHMM M3 BUJOB YUYEOHBIX 3aHSITHH
CTYZIEHTOB, LIEISIMUA KOTOPOU SIBJIAOTCSA:

— CHCTEMATH3alMs W 3aKPEIUICHUE IMOJYYECHHBIX TEOPETUYECKUX 3HAHUU M
MPAKTUYECKUX YMEHUW CTYJEHTOB;

— yriayOJeHue ¥ pacuIiupeHre TEOPEeTUUECKUX 3HAaHUM;

— (QopMupoBaHME YMEHUW MCIOJb30BaTh pa3iuyHble WHGOPMAIIMOHHbBIE
VUCTOYHUKM  (HOPMATUBHYI, IIPaBOBYIO, CIPABOYHYIO  JOKYMEHTALUIO
CHELUaIbHYIO JINTEPATYpy);
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— pa3BUTUE II03HABATEJIbHBIX CIOCOOHOCTEM UM AKTUBHOCTH CTYJEHTOB,
TBOPYECKOU VHULIMATUBBI, CaMOCTOSITEIIbHOCTH, OTBETCTBEHHOCTH 51
OpPraHW30BaHHOCTH;

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

— pa3BUTHE UCCIEA0BATEIbCKUX YMEHUMN.

B xauectBe popm u MeromoB koHTpoisisi BHeayauTopHoii CPC MoryT ObITH
UCIIOJIB30BAaHbl CEMMHApCKUE 3aHATHSA, 3a4eTbl, TECTHUPOBAHUE, KOHTPOJbHBIC
paboThl, MaTEMaTUUECKUE AUKTAHTHI U JIP.

KpurepusimMu onieHku pe3ynbTaToB BHeayauTopHon CPC saBisroTcs:

— YPOBEHb OCBOECHHUS yU€OHOTO 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 BpEMEHH, OTBEJIECHHOIO Ha o0s3aTelabHble YydeOHbIC 3aHATUS U
BHeayIuTOpHyt0 CPC, MOXeT npOXOAUTh B MUCbMEHHOW, YCTHOM WJIM CMEIIAHHOU
dbopme, ¢ IPeICTABICHUEM MPOAYKTa TBOPUECKOM IESITEIbHOCTH CTYIECHTA.

Bunni CPC:

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

— 10 3aKpeIJIEeHHI0 W CHUCTeMaTH3aluM 3HaHWii: paboTa ¢ KOHCIIEKTOM
JeKuu, pabota C y4YeOHHUKOM, JOTOJHHMTEIBHOM JIUTEpaTypoM, ITOATOTOBKA
JIOKJIAJIOB;

— 1m0 GOpMHUPOBAHNIO YMEHUI M HABBIKOB: PEIICHUE MTPOOJIEMHBIX BOIIPOCOB
MIPU TIOATOTOBKE K DK3aMEHY.

IIpumepHas Tematuka pedeparos:

HenpepsiBHbIE ApOOH.

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

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

['paduaeckoe perieHre ypaBHEHUN U HEPABEHCTB.
[TpaBuibHBIE ¥ NOJTYPAaBUIIbHBIE 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 00eceYeHHUsI 1JIs1 CAMOCTOATEIbHON padoThl
00y4aroIuXcsl MO0 JUCIUIJINHE

Ha camocTosiTenbHy 0 paboTy 00ydaromuxcs OTBOAUTCS 64 yaca y4eOHOTO BpEMEHH.

Haumenosanue

pasjiena, TEMBHI,

Buaa CPC

Hepequb y‘I€6HO-MeTOI[I/ILIeCKOFO oOecreueHus
JUCHUIIIIMHEI 110 BBIITOJIHCHUIO CaMOCTOSITCIbHOM pa6OTBI

2

3

Beenenue.

1.boromonoB, H. B. Marematuka : y4eOHHUK Is
cpennero mpodeccuonanbHoro obpazosanus / H. B.
boromonos, Il. U. Camoiiienko. — 5-¢ u3f., nepepad. u
non. — Mocksa : U3narensctBo FOpaiit, 2020. — 401 c. —
:(ITpodeccuonanbuoe obpazoanue). — ISBN 978-5-534-
07878-7. — Pexxnm JIOCTyTIa :
https://urait.ru/book/matematika-449006

2. bammakoB, Mapk HBanoBuu. MaremaTuka:
anreOpa W Hadajla MaTeMaTUYECKOTO aHalu3a, TeOMEeTpus
[Tekct] : yd4eOHHUK JUIsi HCIIOJNB30BAaHUS B Y4EOHOM
nporecce obOpazoBatenbHbX yupexaeHuid CIIO na 0Gasze
OCHOBHOT'O 0011IeT0 00pa30BaHUs C MOJYYEHUEM CPEIHETO
obmero oopazoBanus / M. U. bammakos. - 4-¢ uzj., cTep. -
MockBa : Axkagemmsa, 2017. - 253 c¢. : wum -
(ITpodeccuonansuoe oopazoBanue. OO1IE00pa30BATEIbHbBIC
mucrutinab). - ISBN 978-5-44

AJaredpa

1.boromonoB, H. B. Maremaruka : yd4eOHHMK st
cpeaHero TmpodeccuoHalbHOro o6paszoBanus / H. B.
boromomnos, Il. . Camoiinenko. — 5-e¢ u3m., mepepad. u
nomn. — Mocksa : U3aatensctBo FOpaiit, 2020. — 401 c¢. —
:(ITpodeccuonanpuoe obpazoanue). — ISBN 978-5-534-
07878-7. — Pexxnm JOCTyTIa :
https://urait.ru/book/matematika-449006

2. bammaxkoB, Mapk /BanoBuu. MaremaTtuka:
anreOpa W Hadajla MaTEeMaTHYECKOTO aHajn3a, TeOMETPHs
[TekcT] : y4eOHMK JUIsi KCHOJIb30BaHUS B y4eOHOM
npouecce obOpaszoBatenbHbIX yupexaeHud CIIO na 0aze
OCHOBHOT'O 00111eT0 00pa30BaHUs C MOJYYCHUEM CPEIHEro
obmiero oopazoBanus / M. U. bammakos. - 4-¢ uzj., cTep. -
MockBa : Axkagemmsa, 2017. - 253 c¢. : w1 -
(ITpodeccuonansHoe oOpazoBanue. OOIIE00pa30BaATEILHbBIE
mucuuiuinebl). - ISBN 978-5-44

YpaBHeHus
HepaBeHCTBA

H

1.boromonoB, H. B. Marematuka : y4eOHUK Is
cpeaHero mpodeccuoHalbHOro o6paszoBanms / H. B.
boromonos, Il. U. Camoiinienko. — 5-e¢ u3m., nepepad. u
non. — Mocksa : M3patensctBo FOpaiit, 2020. — 401 ¢. —
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https://urait.ru/book/matematika-449006
https://urait.ru/book/matematika-449006

:(Ilpoeccuonansuoe obpazosanue). — ISBN 978-5-534-
07878-7. — Pexnm JOCTyTa :
https://urait.ru/book/matematika-449006

2. bammaxkoB, Mapk /BanoBuu. Maremaruka:
anreOpa W Hadajla MAaTEeMaTHYECKOTO aHaju3a, Te€OMETPHs
[TekcT] : y4eOHMK JUIsi KCHOJIb30BaHUS B Yy4eOHOM
npouecce obOpaszoBatenbHbIX yupexaenuid CIIO na 06asze
OCHOBHOT'O 00IIIETO 00pa3oBaHUsl C MOJYyUYEHHUEM CPEIHETO
obmiero oo6pazoBanus / M. U. bammakos. - 4-¢ uzj., crep. -
MockBa : Axkagemmsa, 2017. - 253 c¢. : w1 -
(ITlpodeccuonansHoe oOpazoBanue. OOIIE00pa3OBaTEIbHbBIE
nucuumuinHbl). - ISBN 978-5-44

OcHOBBI
TPUTOHOMETPUH

l.boromosioB, H. B. Marematuka : yueOHUK mJis
cpeaHero TmpodeccuoHanbHoro o6pazoanus / H. B.
boromonos, Il. U. Camoiinienko. — 5-¢ u3f., nepepad. u
norn. — Mocksa : U3parensctBo FOpainit, 2020. — 401 ¢. —
:(ITpodeccuonanproe obpazoanue). — ISBN 978-5-534-
07878-7. — Pexum JocTyna ;
https://urait.ru/book/matematika-449006

2. bammakoB, Mapk HBanoBuu. MaremaTuka:
anreOpa W Hadajla MaTeMaTUYECKOTO aHalu3a, TeOMEeTpus
[Tekct] : yd4eOHHUK JUIsi HCIOJNB30BaHUS B Y4eOHOM
nporecce obpazoBatenbHbiX yupexaeHuid CIIO na 6aze
OCHOBHOT'O 00I1Iero 00pa30BaHUs C IMOJYYCHHUEM CPEIHETO
obmero oopazoBanus / M. U. bammakos. - 4-¢ uzj., cTep. -
MockBa : Axkagemmsa, 2017. - 253 c¢. : wuml -

(ITpodeccuonansHoe oopazoBanue. OOIIE0O0pa30BaATENbHBIC
aucuumuinisl). - ISBN 978-5-44

DYyHKIUH, 110.¢

1.boromonioB, H. B. Marematuka : ydyeOHUK mJis

CBONCTBA u|cpenHero mnpodeccuoHadbHOoro odbpazoanus / H. B.

rpadpuxu Bboromornos, Il. . Camoiinenko. — 5-e¢ uza., nepepad. u
nomn. — Mocksa : U3aatensctBo FOpaiit, 2020. — 401 c¢. —
:(ITpodeccuonanpuoe obpazoanue). — ISBN 978-5-534-
07878-7. — Pexxnm JOCTyTIa :
https://urait.ru/book/matematika-449006

Hauvana 1.boromonioB, H. B. Marematuka : ydeOHUK is

MaTeMaTH4ecKo |cpeaHero mnpodeccuoHanbHoro oo6pazoBanus / H. B.

ro aHaJjamu3a boromonos, Il. U. Camoiinenko. — 5-¢ u3m., nepepad. u

nomn. — Mocksa : U3patensctBo FOpaiit, 2020. — 401 ¢. —
:(Ilpodeccuonansuoe obpazoBanue). — ISBN 978-5-534-
07878-7. — Pexxum JOCTyTIa :
https://urait.ru/book/matematika-449006

2. bammakoB, Mapk HBanoBuu. MaremaTuka:
anrebpa W Havala MaTeMaTHYSCKOrO aHAJIM3a, TE€OMETPHS
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https://urait.ru/book/matematika-449006

[Tekct] : y4eOHHMK JUIsi WCIIONB30BAHUS B YYCOHOM
nporecce oOpazoBaTenbHbIX yupexiaeHuid CIIO Ha 0Oaze
OCHOBHOT'O 00IIeT0 00pa30BaHUs C MOJYYEHUEM CPEIHETO
obmiero oOpazoBanus / M. U. bammakos. - 4-e u3sn., ctep. -
MockBa : Axagemwmsa, 2017. - 253 c¢. : win -
(ITlpodeccuonansHoe oOpazoBanue. OOMIE00pa3oBaTEILHBIE
nucuuiuinHbl). - ISBN 978-5-44

KomOunaTopuka
, CTATHCTHKA W

1.boromosnioB, H. B. Maremaruka : y4eOHHK ISt
cpeaHero TmpodeccuoHanbHOro o6pazoBanus / H. B.
boromornos, Il. . Camoiinenko. — 5-e¢ u3a., nepepad. u
non. — Mocksa : U3narensctBo FOpaiit, 2020. — 401 c. —

TBeeropml . [:(ITpodeccuonansuoe obpazoBanme). — ISBN 978-5-534-

POSITHOCTE! 147978 7. — Pexum JocTyna ;
https://urait.ru/book/matematika-449006

l.boromonoB, H. B. Maremaruka : y4eOHUK Jis

cpeaHero TmpodeccuoHanbHoro o6pazoanus / H. B.

boromomnos, Il. . Camoiinenko. — 5-¢ u3m., mepepad. u

non. — Mocksa : U3aatensctBo FOpaiit, 2020. — 401 c¢. —

:(ITpodeccuonanbuoe obpazoanue). — ISBN 978-5-534-

07878-7. — Pexxnm JIOCTyTIa :
https://urait.ru/book/matematika-449006

2. bammakoB, Mapk HBanoBuu. MaremaTuka:

I'eomeTpusi anreOpa W Hadajla MaTEeMaTHYECKOTO aHajn3a, TeOMETPHs

[TekcT] : y4eOHMK JUIsi KCHOJIb30BaHUS B Yy4eOHOM
npouecce oOpaszoBatenbHbX yupexaeHuid CIIO Ha 0Oasze
OCHOBHOT'O 00111eT0 00pa30BaHUs C MOJYYCHUEM CPEIHErO
oOwero oopazoBanus / M. U. bammaxkos. - 4-e u3f., crep. -
MockBa : Axkagemmsa, 2017. - 253 c¢. : wuml -
(ITpodeccuonansHoe oOpazoBanue. OOIIE0O0pa3OBaTEIbHBIE
mucuuruinebl). - ISBN 978-5-44
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3. OBPA3OBATEJIBHBIE TEXHOJIOI'MHN

OcobGeHHOCTh (PeepatbHBIX TOCYTAPCTBEHHBIX O0OpPa30BATEIBHBIX CTAaHIAPTOB
oOpa3oBaHHUsSI — 3TO WX JEATCILHOCTHBIA 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 CIEAYIOLe 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 2
TEXHOJIOT U,
Pa3BUBAOIAS] TEXHOJIOTUS
3. Tema 1.2. Kophu, crenienu u sorapudmel JInynoCTHO-AEATEIbHAS 6
TEXHOJIOTHUS;
Pa3BUBAOILAs] TEXHOJIOTUS
4, Tema 2.1. YpaBHEHUs U CUCTEMBI YpaBHEHHM JInynoCTHO-AEATEIbHAS 2
TEXHOJIOTHUS;
Pa3BUBAOILAs] TEXHOJIOTUS
5. Tema 2.2. HepaBeHcTBa JInyHOCTHO-IEeATENbLHAS 2
TEXHOJIOT U,
Pa3BUBAOIIAS] TEXHOJIOTUS

N |
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Tema 3.1. OcHOBHBIE TIOHATHA

JInyHOCTHO-EATENbHAS
TEXHOJIOTHSI,
pa3BHUBAIOILAS TEXHOJIOTHUS

7. Tema 3.2 OcHOBHbIE TPUTOHOMETPUUYECKHUE JInuHOCTHO-IEATEIbHAS
TOX/IECTBA TEXHOJIOTHS;
Pa3BUBAKOIIAS TEXHOJIOTUS
8. Tewma 3.3 IIpeoOpazoBanus MPOCTEHIIIMX JlnynocTHO-EesTEIbHAS
TPUTOHOMETPUYECKUX BBIPAKECHUIN TEXHOJIOT S
pPa3BUBAIOIIAS] TEXHOJIOTUS
9. Tema 3.4. TpuronoMeTpuueCcKrUe ypaBHEHUS U JInuHOCTHO-IEATEIbHAS
HEpaBEHCTBA TEXHOJIOT S
Pa3BUBAKOIAS] TEXHOJIOTUS
10. Tema 4.1 @ynkuun. CBolicTBa QyHKITUH. JIn4yHOCTHO-EeATEIbHAS
O6parnbie GyHKITMH TEXHOJIOT S,
pa3BUBAIOIIAS] TEXHOJIOTUS
11. Tema 4.2. CteneHHbIC, ITIOKa3aTEIbHBIC, JIN4HOCTHO- e TeabHAs
norapuMUYECKHE U TPUTOHOMETPUUICCKUE TEXHOJIOTHS;
byukun. O6paTHbIe TPUTOHOMETPHYECKHE pa3BUBAIOILAS TEXHOJIOTUS
byHKIMHA
12. Tema 5.1. IlocnenoBarenabHOCTH. JInynoCTHO-EATEBHAS
TEXHOJIOT S
pa3BUBAIOIIAS] TEXHOJIOTUS
13. Tewma 5.2. IIpousBoanas JlnynocTHO-EsATEIBHAS
TEXHOJIOT U
pa3BUBAIOIIAS] TEXHOJIOTUS
14. Tewma 5.3. IlepBooOpa3Hast U HHTErpajl JIMYHOCTHO-IesiTeNbHAS
TEXHOJIOTHSI;
Pa3BUBAOIIAS] TEXHOJIOTHUS
15. Tema 6.1 DneMeHTb KOMOMHATOPUKH JIn4yHOCTHO-EATEIbHAS
TEXHOJIOTHS;
pa3BUBAOIIAS] TEXHOJIOTHUS
16. Tema 6.2. DneMeHTHI TEOPUU BEPOSITHOCTEM JIM9YHOCTHO-eATenbHAs
TEXHOJIOTHSI;
Pa3BUBAOIIAS] TEXHOJIOTHUS
17. Tewma 6.3. DeMeHTHI MaTeMaTHYECKOM JlnuyHOCTHO- e TEIBHAS
CTaTUCTUKH TEXHOJIOTHS;
pa3BUBAIOIIAS] TEXHOJIOTHUS
18. Tema 7.1 KoopauHatsl 1 BEKTOPEI HNHpoKOMMYHUKAIIMOHHAS
TEXHOJIOTHSI;
3I0pOBbecOeperaroIas
TEXHOJIOTHSI
19. |Tewma 7.2. [IpsiMble U TUIOCKOCTH B IPOCTPAHCTBE HNHpoKOMMYHUKAITMOHHAS
TEXHOJIOTHSI;
3I0pOBbecOeperaroIas
TEXHOJIOTHSI
20. Tema 7.3. MHOrorpaHHUKH HNnpoxoMMyHHUKaIMOHHAS
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

12

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
norapu()MUIECKHE U TPUTOHOMETPUUIECKUE TEXHOJIOTHS;
¢byukaun. OOpaTHBIE TPUTOHOMETPHUYECKHE pa3BUBAIOIIAS TEXHOJIOTUS

byHKIIUN
12. Tema 5.1. IlociieqoBaTEILHOCTH. JInuHOCTHO- e TeIbHAS
TEXHOJIOTHSI,

Pa3BUBAIOIIAS TEXHOJIOTUS

13. Tema 5.2. IlpousBoanas JIMYHOCTHO-ACATEIbHAS
TEXHOJIOTHSI,

Pa3BUBAIOIIAS TEXHOJIOTHUS

14. Tewma 5.3. IlepBooOpa3Has u UHTErpa JInuHOCTHO-IEATEIbHAS
TEXHOJIOTHS;

pa3BUBAIOIIAs] TEXHOJIOTUS
15. Tema 6.1 DneMeHTb KOMOMHATOPUKHU JIMYHOCTHO-ACATEIbHAS
TEXHOJIOTHSI,

Pa3BUBAIOIIAS] TEXHOJIOTUS

16. Tema 6.2. D1eMeHTBI TEOPUU BEPOSITHOCTEN JInyHOCTHO-IeATeIbHAS
TEXHOJIOTHS;

pa3BUBAIOIIAs] TEXHOJIOTUS
17. Tema 6.3. D1eMEHTHI MaTEeMaTUUECKOM JIM4HOCTHO-IesATeIbHAS
CTaTUCTHKH TEXHOJIOTHS,

Pa3BUBAIOIIAS] TEXHOJIOTUS

18. Tema 7.1 KooparHaThl 1 BEKTOPbI JIM4HOCTHO-IesATeIbHAS
TEXHOJIOTHS;

pa3BUBAIOIAS TEXHOJIOTHUS
19. Tewma 7.2. IIpsiMbI€ U MIIOCKOCTH B IPOCTPAHCTBE JIndyHOCTHO-EATEIbHAS
TEXHOJOTHSI,

Pa3BUBAIOIIAS] TEXHOJIOTHUS

20. Tema 7.3. MHOrOrpaHHUKHU JIMYHOCTHO-AEATEIbHAs
TEXHOJIOTHS;

pa3BUBAIOIAS TEXHOJIOTHUS

21. Tewma 7.4. Tena u mOBEpXHOCTH BpaIleHUS JIndyHOCTHO-EATEIbHAS

TEXHOJIOTHSI,
Pa3BUBAIOIIAS] TEXHOJIOTHUS
22. Tema 7.5. I3mepeHust B reOMETpUUA JIN4HOCTHO- e TeIbHAS

TEXHOJIOTHSI,
pa3BHUBAKOIIAS TEXHOJIOTUS
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4. YCJIOBUSA PEAJIM3ALIMU ITPOT'PAMMBI IUCHUTIINHBI

4.1. MatepuaibHO-TeXHHYeCKas1 0a3a, HeoOXoAUMAs JJIsl OCYLEeCTBJICHUS
00pa3oBaTeibHOr0 MPoIecca Mo TUCIUILTHHE
Peanuzanus yueOHON TUCHMIUIMHBI OCYILIECTBIISIETCA B KaOMHETE MaTeMaTHKH,
yi. umutposa, 200, ayxa. 405.
O6opynoBanue yueOHOro KaOUHeTa:

- CleNMaM3UpOBaHHAs MeOEeIb U CUCTEMBI XpaHEHUS (JI0CKa KJIaCCHAs, CTON U
CTYJI yUUTENS, CTOJIBI U CTYJIbsl yYEHUYECKHUE, MKaDbI 111 XpaHSHUs YU4EOHBIX
OCOOM, CUCTEMBI XpaHEHUS TaOIUI] U TIJIaKaTOB);

- TEXHUYECKHUE Cpe/IcTBA 00yueHus (pabouee MECTO YUUTENS: KOMIBIOTED
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 O0yUYeHUs (KOMIUIEKT BUICO(PUIHLMOB).

4.2 TlepeyeHb HEOOXOAMMOI0 MPOTPAMMHOT0 O00ecIeYeHust

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

HE OIpaHHYCHO, OECCPOUHO)

. Uureprer Opaysep Google Chrome (OecrutatHoe mporpamMMHOe oOecTieueHHe, He

OTpaHUYCHO, OECCPOUHO)

. K-Lite Codec Pack — yHuBepcanpHbIi HA0Op KOJEKOB (KOAMPOBIIMKOB-

JEKOJUPOBIIMKOB) U YTHJIHUT ISl TPOCMOTpa U 00pabOTKH ayauo- U Bujeodanon
(OecrmaTHOE MpOTpaMMHOE oOecIieueHue, He OrPaHYEHO, 0ECCPOUHO)

. WinDjView — mnporpamma i mpocMorpa (aitmoB B ¢opmare DIV um DjVu

(cBOOOMHOE MTpOrpaMMHOE 0OeCIIeYeHNE, He OTPAHUYCHO, OECCPOUHO)

. Foxit Reader — mpukiagHoe nporpaMMHOEe oOOeCHeUYeHHe I MPOCMOTpa

ANIEKTPOHHBIX JOKYMEHTOB B cra"aapre PDF (OecriatHoe mporpamMmHoe
oOecrieueHne, He OrPaHNICHO, OECCPOUHO)
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5. MIEPEYEHb OCHOBHOM "1 g[OHO.JIHI/ITEJILHOﬁ YUEBHOM JINTEPATYPHI,
HEOBXOJINMOMU J1JIA OCBOEHUA JTUCHUITJINHBI

5.1. OcHoBHas JiuTEpaTypa:

l.boromonoB, H. B. Maremaruka : y4eOHHK JJISI  CPEIHETO
npodeccuonansHoro odpazosanus / H. B. boromornos, I1. 1. Camoitnenko. — 5-¢
u3f., nepepab. u mon. — MockBa : UsmarensctBo FOpaiit, 2020. — 401 c. —
:(ITpodeccuonansuoe oOpazoBanue). — ISBN 978-5-534-07878-7. — Pexum

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

2. bammakoB, Mapk WBanoBuu. MaremaTtuka: anredpa W Hadaia
MaTeMaTU4YecKoro aHaiamsa, reomerpusi [TekcT] : y4eOHHMK [Jisi MCIHOJIb30BaHUS B
y4ueOHOM Tporiecce oopazoBatenbHbIX yupexkaeHuit CI1IO Ha 6a3e 0CHOBHOTO 00111€r0
o0pa3oBaHus ¢ MOJyYEHUEM cpeHero obmiero oopasosanus / M. . bammakos. - 4-¢
u3a., crep. - MockBa : Axkagemus, 2017. - 253 c. : un. - (Ilpodeccuonanproe
oOpazoBanue. O0meoOpa3zoBaTeIbHbIC TUCIUTIINHEL). - ISBN 978-5-44

3. bammakoB, Mapk HBanoBuu. MaremaTuka: anrebpa U Hayaia
MaTeMaTHYECKOro aHaiu3a, reomeTpus [TekcT] : 3aJayHuK : yyeOHOe mocoOue st
MCIIOJIB30BaHUs B YUeOHOM Mpoliecce oOpa3zoBaTenbHbIX yupexaenuit CI1O Ha 6aze
OCHOBHOTO O0IIIETO 00pa30BaHUs C MOJYUYCHUEM CpeHEero oduiero oopazoanus / M.
N. bammakoB. - 4-¢ wu3a., crep. - MockBa : Axanemus, 2017. - 414 c. -

(ITpodeccuonansuoe obpazoBanue. OO6IIEe00pazoBaTeNbHbIe TUCHUIUINHBI). - ISBN
978-5-4468-5127-0 68-5988-7

5. 2 lonoJTHUTEJIbHAS JIUTEPATypa:

1. baBpun, U. M. Marematuka : y4eOHMK M TPAKTUKYM JJisi CPEIHETO
npodeccuonansuoro odpaszosanus / U. U. baBpun. — 2-e uzn., nepepad. u gom. —
MockBa: MWznarensctBo IOpaiit, 2020. — 616 c¢. — (IIpodeccuonanpuoe
oopazoBanue). — ISBN  978-5-534-13068-3. — Pexum pmocrtyna
https://urait.ru/book/matematika-449045

2. boromonos, H. B. IIpaktnueckne 3ansaTusa no marematuke B 2 4. Yacte 1 :
ydyeOHOe mocoOue g cpeaHero mnpodeccuoHaibHOro obpazoBanus / H. B.
boromonos. — 11-e u3n., mepepad. u mon. — Mocksa: M3natensctBo FOpaiit, 2020.
— 326 ¢. — (Ilpodeccuonanbaoe obpazoanue). — ISBN 978-5-534-08799-4. —
Pesxxum nmocryma :https://urait.ru/book/prakticheskie-zanyatiya-po-matematike-v-2-ch-
chast-1-449005

3. . boromomnos, H. B. [Ipaktrueckue 3ansTHs 10 MaTeMaTuke B 2 4. YacTtp 2 :
yueOHOe mocobue It cpeAaHero  mpod)eCCHOHAIbHOrO  oOpasoBanus [
H. B. boromonos. — 11-e u3n., mepepad. u gon. — Mocksa: M3narensctBo 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.OnexTpoHHas oubnunoreka "M3narensckoro qoma "['peOeHHUKOB"
(www.grebennikon.ru);

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

5.4. Ilepeyennb pecypcoB HH(POPMANNOHHO-TEJIEKOMMYHUKAIIMOHHOM CeTH
«/HTEpHEeT», HE0OXOAUMBIX 1JISI OCBOCHHUS JUCHMILIHHbBI

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.Cny»x0a TeMaTH4YeCKMX TOJKOBBIX cioBapeit (http://www.glossary.ru/);
13.CnoBapwu u sunmkioneauu (http://dic.academic.ru/);
14 Koncynbrant Ilmtoc - cnpaBoyHasi mpaBoBasi cucTemMa (JOCTYI IO

JIOKAJIbHOU CETH)
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6. METOJNYECKHUE YKA3AHMS JJIS1 OBYYAIOLIUXCS TTO
OCBOEHMUIO JTUCHUIIUHBI

JlucuuiuiiHa npeycMaTpyuBaeT JEKIMOHHBIE U IPAKTUYECKUE 3aHATHSL.

YcmenmHoe u3ydeHne Kypca TpeOyeT MOoCceeHus JSKIUH, aKTUBHOW paOOTHI Ha
NPaKTUYECKUX 3aHATHAX, BBINOJHEHUE BCEX YYEOHBIX 3a/laHds MPEnojaBaTelid,
O3HAKOMJIEHHE C OCHOBHOM M JONOJHUTEIILHON JINTEPATYPOU.

Bo Bpems JieKIuM CTYIEHT I0JKEH BECTH KOHCIIEKT.

PaboTa ¢ KOHCHEKTOM JIEKIIMHA MpPEIoiaraeT MpoCMOTpP KOHCIEKTa B TOT XKe
JeHb mocie 3aHsaTuil. [Ipu 3TOM HEOOXOAMMO TOMETHTh MaTepHallbl KOHCIIEKTa,
KOTOpbIE BBI3BIBAIOT 3aTpyAHEHUs JUisi ToHuMaHus. [Ipu sTom oOywaromuiics
JOJDKEH CTapaTbCsl HAUTHM OTBETHI HA 3aTPyAHUTEIBHBIE BOIPOCHI, HCIOJb3YS
peKOMeHAyeMYI0 JIuTeparypy. Eciu eMy caMoCTOSTENBHO HE yAAIOCh pa300paThes B
MaTtepuaie, HeoO0X0IUMO C(POPMYIHPOBATH BONPOCHI U OOPATUTHCS 3a MOMOUIBIO K
MpenoAaBaTelto Ha KOHCYIbTAllMU UK OJVDKaMIIeH JICKIUH.

OOyuaromemycss HE0OOXOJIUMO PETYJIIPHO OTBOAUTH BPEMs ISl MMOBTOPEHUS
INPOWJIEHHOTO MaTepuajia, TMpOBEPsisi CBOM 3HAHUS, YMEHHUS U HaBBIKM IO
KOHTPOJIBHBIM BOIIPOCAM.

IlpakTHYeckne 3aHATHSA COCTABISIIOT BaXXHYI0 YacTh MPO(EeCcCCHOHAIBHON
MOJATOTOBKM CTyAE€HTOB. OCHOBHAs 1€Jib MPOBEACHUS NPAKTUYECKUX 3AHITHH —
(GopMHUpOBAaHUE Yy CTYJIEHTOB AHAJIUTUYECKOTO, TBOPUYECKOTO MBIIUICHUS IIyTEM
npUOOpeTEeHUs MPAKTUYECKUX HABBIKOB.

Meronnueckue ykazaHus K IPaKTUYECKUM 3aHATHM T10 JUCLHUIUIMHE HapsLy C
paboueil mporpaMmMoi u rpaduKoM y4eOHOTO IpoIecca OTHOCATCS K METOANICCKUM
JOKYMEHTaM, ONpEeIeNSIIOIIMM YPOBEHb OPraHu3allii U KauecTBa 00pa30BaTeIbHOTO
nporecca.

[Ipy MoAroToBKE K NMPAKTHYECKHUM 3aHATHUSM HEOOXOIUMO MPOCMOTPETH
KOHCIIEKTBI JIEKIIUH U METOJIMYECKHE YKa3aHMs, PEKOMEHIOBAaHHYIO JUTEPATYPY IO
JAHHOM TeMe; MOArOTOBUTHCA K OTBETYy HA KOHTPOJIbHBIE BOIMpOCHL. B xoxe
BBINIOJIHEHUS MHAMBUIYAJIBHOTO 3aJaHUsl MPAKTUUYECKOTO 3aHSATUSL CTYJEHT FOTOBHUT
otyeT 0 pabore. B oTueT 3aHOCATCS pPE3yNbTAThl BBITOJHEHHS Ka)KIOrO ITyHKTa
3amanus (rpaduku, TaOMUIBI, pacyeTbl, OTBETHl HAa BOMPOCHI MyHKTOB 33JlaHUs,
pelieHre MNpuMEpoB W 3adad W T.1.). 3a 10 MUH 10 OKOHYAHUS 3aHSITHUS
IpernoaaBaTesib MpoBepseT 00bEM BBIIOJHEHHOW Ha 3aHATUU PabOThl U OTMEYAEeT
pe3ynbTaT B pabodeMm >xypHajie. OcTaBIIMECS HEBBIIIOJHEHHBIMU IyHKTHI 3aJaHMS
INPAKTHUUECKOT0 3aHATHUS CTYJEHT 00s13aH J10/1€71aTh CAMOCTOATEIBHO.

Ilocne mpoBepkH oOTYETa MPENOAABATENb MOKET NPOBOAMTH YCTHBIA WJIU
NUCBMEHHBIA  ONpOC CTYAEHTOB JUIsl KOHTPOJII YCBOEHMSI MMM OCHOBHBIX
TEOPETHUYECKUX U NPAKTUYECKUX 3HAHUI MO TEME 3aHATUSA (CTYyAECHTHI JOJKHBI 3HATH
CMBICJI MOJYYEHHBIX UMHU PE3yJbTaTOB M OTBETHl HAa KOHTPOJIbHBIE BOMpockl). ITo
pe3yJabpTaTaM IMPOBEPKU OTYETa M OIMpPOCA BBHICTABIISIETCS 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 ¢oHIAa OLEHOYHBIX CPEACTB

OueHouHblE  CpelIcTBa  MpEeAHA3HAYEHbl JUISl  KOHTPOJSL M OLEHKH
00pa30BaTENbHBIX JTOCTIKEHUH OOYYalolIMXCcs, OCBOMBIIMX IpOrpamMMmy ydeOHOMH
JVCHUIUIMHBI « MaTeMaTuka».

@OoHA OLEHOYHBIX CPEICTB BKJIKOYACT KOHTPOJIBHBIE MAaTepUabl I
NPOBEICHHUS  TeKywero KOHTpPoJass B  (opmMe 1OpoBepodHbIE  PabOTHI,
CaMOCTOSITENIbHBIE PAa0OTBl M KOHTPOJIbHBIE pabOThl W NPOMEKYTOYHOM
arrecTanmMu B hopme SK3aMeHa.

Hean n 3axa4n GOHIOB OLIEHOYHBIX CPEACTB

@DOHIIbI OLIEHOYHBIX CPEJICTB CO3MAIOTCA JJIs aTTeCTallMM OOydYaroluxcs ¢
LEIbI0 OLEHKM UX [EPCOHAIBbHBIX JOCTMKEHUN TO3TAlHBIM TpeOOBaHUAM
cootBercTByMOIIEl [ITICC3 u npeacrasisieT coO00il COBOKYIMHOCTh KOHTPOJIUPYIOIIMX
MaTepHaoB, MO3BOJISIONIMX OLIEHUTh YMEHUS, 3HAHUS, IPAKTUYECKUH OIIBIT.

@DOHIBI OLEHOYHBIX CPEACTB MO3BOJIIIOT YCTAHOBUTH COOTBETCTBUE YPOBHS
HNOJrOTOBKM CTyJE€HTAa Ha KaXIOM OJTane oOydeHuss TpeOoBaHUSAM paloueit
IpOrpaMMbl y4eOHOM JUCIUIUINHBI.

3amauamu (pOHAOB OLICHOUYHBIX CPE/ICTB ABISIOTCS:

—KOHTPOJb M  YOPABJICHHE IMPOLIECCOM MNPUOOPETEHUs]  CTyIAEHTaMHu
HEO0OXOUMBIX 3HaHHUU u yMEHUH, OIIPEIEICHHBIX (benepabHBIMU
rocyJapcTBeHHbIMH oOpa3oBarenbHbiMU cTaHgapTamu CIIO mo cooTBeTcTBYIONIEH
CHEUATbHOCTH;

—KOHTpPOJIb M yIOpaBl€HUE JocTikeHueM uened peanmszauun [ITICC3
OTpEJICNICHHBIX B BHUJE Habopa oO0mmMX #u TPO(PEeCcCCHOHATBHBIX KOMIETEHITUH
BBIITyCKHUKOB;

—o0ecreyeHne COOTBETCTBUSL pe3yibTaTOB OOy4YeHHUs 3ajadaM Oyayuiei
po(eCcCUOHANBHOM IEeSITEIbHOCTH BbITY CKHUKA.

7.2. Kpurepum olleHKH 3HAHUI

O1ieHKa MUCHhbMEHHBIX KOHTPOJIBHBIX PA0OT 00YJarONTUXCS 10 MAaTEMATHKE:

OTBET OLICHUBACTCS OMMEmKOl «5», €CIU:

— paboTa BBITOJIHEHA ITOJTHOCTBIO;

— B JIOTHYECKHUX PACCYXKJICHUAX U 0OOCHOBAHUU PEIICHUS HET TPOOEIIOB U
OINOOK;

— B PEIICHUU HET MaTeMaTUYECKUX OMIMOOK (BO3MOXKHA OJTHA HETOYHOCT,
OMHCKa, KOTOpast HE SIBJISETCS CJICICTBUEM HE3HAHUS WM HEMOHUMAaHUS Yy4eOHOTO
MaTepuana).

Ommemxka «4» CTaBUTCS B CIEAYIONIUX CIydasX:
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— paboTa BBIIIOJIHEHA TOJHOCTHIO, HO 0OOCHOBAHMSI 1LIAarOB PELLIEHUS
HEJ0CTAaTOYHBI (€CIM YMEHHE 00OCHOBBIBATh PACCYKACHUS HE SBISIIOCH
CHeUalbHbIM 0OBEKTOM IPOBEPKN);

— JIONYILEHBI OJJHA OLIMOKA UJTK €CTh JIBa — TPU HENOYETA B BBIKIAIKAX,
PHUCYHKAaX, YepTeKax Ui rpaukax (€ciau 3T BUABI padoT HE SBISUIUCH
CHeUalbHbIM OOBEKTOM MPOBEPKH).

Ommemxka «3» CTaBUTCS, €CIIH:

— Jomy1IeHo Oosiee 01HOM omMOKH UK 0oJiee ABYX — TPEX HENOYETOB B
BBIKJIa/IKaX, YepTekKax Wiu rpadukax, HoO oOyyaroumiics ooagaer 00s13aTeIbHBIMU
YMEHUSMHU T10 IPOBEPSIEMOM TEME.

Ommemka «2» CTaBUTCS, €CIIU:

— JIOMYIIEHBI CYIIECTBEHHbIE OIIMOKH, TOKA3aBIlIUE, YTO 00yYarOIIUNics He
o0naaeT 00s3aTeIbHBIMU YMEHUSAMH IO JAHHOW TEME B MOJIHON Mepe.

OlLieHKa YCTHBIX OTBETOB OOYYaIOIMIUXCS 10 MAaTEMaTHKE:

OTBET OLIEHUBACTCSA OMMEMKOU «J», €CIIA CTYJICHT:

— TOJIHO PacKpbUI CoJiepKaHue MaTepuaia B 00beMe, MpeyCMOTPEHHOM
IIPOTPaMMON;

—  U3JI0KWJI MaTepHUall TPaMOTHBIM SI3IKOM, TOUHO UCIIOIb3YS
MaTeMaTHYECKYI0 TEPMUHOJIOTHIO U CUMBOJIUKY, B ONPEEICHHOMN JTOTHYECKOM
MOCJIEIOBATCIbHOCTH;

— TIPABUJIBLHO BHITIOJHWI PUCYHKH, YEPTEKH, Tpa)UKH, COMYTCTBYIOIINE
OTBETY;

— TIOKa3aJl yMEHHE WIIIOCTPHUPOBATH TEOPHUIO KOHKPETHBIMU IIPUMEpPaMHU,
MIPUMEHATH €€ B HOBOM CUTYAIUU MPU BHITIOJTHEHUM IPAKTUYECKOTO 3aaHuUs;

— TPOAEMOHCTPUPOBAJ 3HAHNE TCOPUM paHEE U3YYEHHBIX COMYTCTBYIOIINX
TeM, C(OPMHUPOBAHHOCTh M YCTOMUHUBOCTH UCIIOJI3YEMBIX MIPU OTBETE YMEHUN U
HaBBIKOB;

— OTBEYaJl CAaMOCTOSITEJIbHO, 0€3 HAaBOASAIIUX BOMIPOCOB MPETOIaBaTes;

— BO3MOJKHBI OJ]HA — JIB€ HETOYHOCTHU MPU OCBEIICHUU BTOPOCTETIEHHBIX
BOIIPOCOB WJIM B BBIKJIAJIKAX, KOTOPbIE YUCHHUK JIETKO UCIIPABUII MOCIIE 3aMeYaHUs
YUUTENS.

OTBET OLIEHUBACTCS OMMEMKOU «4», €CIIA YAOBIECTBOPSIET B OCHOBHOM
TpeOOBAHUSIM Ha OIICHKY «5», HO TIPH 3TOM MMEET OJIMH M3 HEJIOCTATKOB:

— B UBJIOXKEHUH JIONYIICHBI HEOOBIINE MPOOECITbI, He NCKa3HUBIIICE
MaTE€MaTHYECKOE COJIep)KaHNEe OTBETA;

— JIOMYUIEHBI OJIUH — JIBA HEI0YETA MTPU OCBELIEHUH OCHOBHOT'O COJICPKAHUS
OTBETa, UCIIPABJICHHBIE TTOCIIC 3aMEUaHUs MPENo 1aBaTes;

— JIOMYIIEHBI OIMOKa MK 00jiee TBYX HEIOYETOB IMPHU OCBEIICHHUH
BTOPOCTENEHHBIX BOIIPOCOB WJIM B BBIKJIAJKAX, JIETKO UCIPABJICHHBIC MTOCTIE
3aMeYaHus MpernoaBaTes.

Ommemxka «3» CTaBUTCS B CICAYIOIINX CIy4dasiX:

— HEMOJIHO PACKPBITO COJIepKaHue MaTepuaa (Coaep kaHue U3JI0KEHO

dbparmMeHTapHO, HE BCera MocyieI0BaTeNIbHO), HO TTOKa3aHo o0lee MOHUMaHUe
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BOIPOCA U MIPOJEMOHCTPUPOBAHBI YMEHHUSI, TOCTATOUHBIE JIJIsl YCBOCHMUS
IporpaMMHOTro mMatepuaia (ornpeneneHsl « TpeGoBaHUIMU K MaTEMaTHUECKOH
MOJIFOTOBKE 00YYaIOIINXCs» B HACTOAIIECH MporpaMme 1Mo MaTeMaTUKe);

— HWMEJHCh 3aTPyAHEHUS WIH JOMYIIECHBI OITHOKH B ONIPEICICHUN
MaTeMaTHYeCKON TEPMUHOJIOTHH, YePTEkKaX, BHIKIAIKaX, UCTIPABICHHbIE TIOCTE
HECKOJIbKMX HaBOJSIIUX BOIIPOCOB MPEIOIaBaTEIs;

— CTYJIGHT HE CIIPaBUJICA C IPUMEHEHHUEM TEOPHH B HOBOM CUTYyaIlMH MPH
BBITIOJIHEHUU MTPAKTUYECKOTO 3a/IaHMsI, HO BBITIOJNHUII 3aJjaHusl 00s13aTEIBHOTO
YPOBHSI CJI0)KHOCTH TIO JIaHHOM TEME;

— MpU JOCTaTOYHOM 3HAHUH TEOPETUUYECKOT0 MaTepuasa BbIsBICHA
HeJI0cTaToYHasi chOPMHUPOBAHHOCTH OCHOBHBIX YMEHHUM U HaBBIKOB.

Ommemka «2» CTaBUTCSA B CIACAYIOIIMX CIydasx:

— HE PacKpbITO OCHOBHOE COJIep KaHNE yUeOHOro MaTepuraa;

— OOHapyXEHO HE3HAHUE YUCHUKOM OOJIbIIIECH WK HanboJiee BAXKHOM yacTu
y4eOHOT0 MaTepHuaia;

— JIOMYIICHBI OMIMOKH B OMPEICICHUN TOHSITHIA, IPU UCTIOJIF30BaHUHU
MaTeMaTHYeCKON TEPMUHOJIOTHH, B pUCYHKaX, YePTEKax WK rpaduKax, B
BBIKJIa/IKaX, KOTOPbIE HE UCIIPABJICHBI MOCIIE HECKOIBKUX HABOSIIINX BOIIPOCOB
IperoaaBaTels.

O6mas kinaccuduKkaius ommooK:

[Ipu olieHKe 3HaHUN, YMEHUN U HABBIKOB OOYYaIONIUXCSI CIIEYET YUUTHIBATh
Bce OMMOKM (TpyObie U HETPyObIC) U HEAOUETHI.

1. I'pyObIMU CUMTAIOTCS OIIHUOKH:

— HE3HaHUE OMPEJIETICHUS OCHOBHBIX IMOHSATUN, 3aKOHOB, MTPABUJI, OCHOBHBIX
MOJIOKEHUH TeOpUH, He3HaHue (HOpMyJI, OOIIEIPUHITHIX CUMBOJIOB 0003HAYCHHIA
BEJTMYMH, CIMHUI] UX U3MEPEHUS;

— HE3HAaHWE HAUMEHOBAHUU €IMHUI] U3MEPEHUS;

— HEYMCHHUE BBIJICIUTH B OTBETE TJIABHOC,

— HEYMEHHUE NMIPUMEHSATh 3HAHWS, AITOPUTMBI JIJIs1 PEIICHUS 3a1a9;

— HEyMEHUE JieJaTh BBIBOJIBI U 0000IICHUS;

— HEYMEHHE YUTaTh ¥ CTPOUTH TPadUKH;

— HEYMEHHE TOJIb30BATHCS TEPBOMCTOUYHUKAMH, YICOHHKOM H
CIIPaBOYHUKAMU;

— TOTEPs KOPHSI WJIM COXpaHEHHE TOCTOPOHHETO KOPHS;

— orOpaceiBanne 6e3 00BSICHEHUN OJHOTO U3 HUX;

— PpaBHO3HAYHBIE UM OIITUOKU;

— BBIYUCIIUTENIbHBIC OMUOKH, €CJTU OHU HE SBIISIOTCS OTHCKOM;

— JIOTUYECKHE OITHOKH.

2. K HerpyObIM ommOKam clielyeT OTHECTH:

— HETOYHOCTh (POPMYJHUPOBOK, ONIPEACIICHUM, MOHATUHN, TEOPH, BEI3BaHHAS
HEITOJIHOTOM 0XBaTa OCHOBHBIX MPU3HAKOB OTIPEICIAEMOTO TTOHITHS WA 3aMEHOM
OJTHOTO - JIBYX U3 3TUX MPHU3HAKOB BTOPOCTEIICHHBIMU;

— HETOYHOCTh rpaduka;
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— HEpaUMOHAIbHBIA METOJ PELICHUS 331a4l WIA HEJOCTATOYHO
IPOyMaHHBIN IJIaH OTBETA (HapyLIEHHUE JOTUKH, TIOAMEHA OTAEIbHBIX OCHOBHBIX
BOIIPOCOB BTOPOCTENIEHHBIMU);

— HepalMOHAIbHBIE METOABI pa0OTHI CO CIIPABOYHOM U IPYTON JIUTEPATYPOU;

— HCYMCHHUC PCHIATH 3aaa4H1, BBIIIOJHATDL 3a1aHUS B O6H.I€M BHUAC.

3. Hemouyeramu SBIISIOTCS:
— HepalMoHAIbHBIC TPUEMBI BRIYUCIICHUN U MPEe0Opa30BaAHMIA;

— HeOpEeXHOE BBITIOJIHEHUE 3alCEel, YepTexe, cxeM, rpaduKoB.

7.3. OuleHoOYHBIE CpeCTBA 1JIsl MPOBeIeHUs TeKYIIel aTTecTAlNu

Texkymuii KOHTPOJIb MOKET MIPOBOJUTHCA B (popMe:

— (poHTaIBHBIN OIpocC

— WHJIWBUYAJIbHBIN YCTHBINA OMPOC
— TMHUCHMEHHBIN KOHTPOJIb

— TECTUPOBAHUE MO TEOPETHUECKOMY MaTepHaly
— TmpakThueckas (1aboparopHas) padbora

— 3amura pedepara
— 3alUTa BRIMOJIHEHHOTO 3aaHus,
— paspaboTka npobiemMbl Kypca (JI0KIam).

OueHuBaHue NMpU TEK

U aTTeCTalluN

dopma Braxeus JInunsle [Ipumepsr
arTecTany | 3HAHUS YMmenus (HaBbIKH) KadyecTBa OLIEHOYHBIX
" CTYJEHTa CPEICTB
YcrHbII KonTpons Onenka Onenka Onenka Bompocer
OpOoC [0 | 3HaHUH MO YMEHHUS HaBbIKOB CIIOCOOHOCTH IPUJIArarTCs
TeMaM OTIpeNIeIEHHBIM | pa3Inyarh paboThI ¢ OTIEpPaTUBHO U
npobiieMaM KOHKpETHbIE JUTEPATypHBI | KAYEeCTBEHHO
MOHATHUS MU OTBEYATh Ha
HUCTOYHUKAMHU | TIOCTABJICHHBIE
BOIPOCHI
Pedepar Kontposb Ouenka Ouenka Ornenka Tembr
(toxua) 3HaHUHU 110 YMEHUS HaBBIKOB CIOCOOHOCTH K pedeparon
OTIPENICTICHHBIM | pa3uvaTh paboTHI C CaMOCTOATENIbHO | (JTOKJIa/I0B)
npobiaemam KOHKPETHBIE JUTEpaTypHBl | i pabore u IPUIIAr Al TCs
TIOHSATHUS MU aHaIIN3Y
UCTOYHUKAMHU | JIUTEPATypPHBIX
HMCTOYHHUKOB
KonTpons Onenka Onenka Onenka KonTpoasn
Kontpons | 3HaHUS YMEHHUS HaBbIKOB CIIOCOOHOCTH ble paboThI
Has paboTa | TeOpeTHYecKux | paboTath C paboThI ¢ OTIEpPaTUBHO U IPUIIAr Al TCs
OCHOB MaTeMaTH4YecK | MaTeMaTHYeCK | KaueCTBEHHO
MaTeMaTHKH. UM aIllapaToM | UM armapaToM | pemaThb
JUISE MIOCTaBJICHHBIE
o0ecrieueHus Ha MPaKTHYECKUX
pereHus paboTax 3amauu
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IIPAKTUYECKHUX u
3azay. apryMEHTUPOBAT
b PE3YyJIbTaThl

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

IIpumepHbIe BONPOCHI AJIs1 YCTHOIO ONpoca:

1./laiiTe onpeneneHne KOMIUIEKCHOTO YHCIA.

2.J1aiiTe onpeieIeHUE MHUMOW €TMHULIBI

3.Ha3zoBute HaTypanbHbIEC YUCIa.

4.HazoBHTE paliMOHAIIBHBIE YHCIIA

5.Ha3oBurte creneHu MHUMOM € TUHUIIBI

6.Kakne KOMIIEKCHBIE YKCIIa Ha3bIBAKOTCS PABHBIMU

7.Kakne KOMIIJIEKCHBIE YK CIIa HAa3bIBAKOTCS CONPSKEHHBIMU.

8.Kakne KOMIIJIEKCHBIE YHCIIa HAa3bIBAKOTCS IPOTHUBOITOJIOXKHBIMU

9.Kak n300paxaroTcsi KOMIUIEKCHBIE YHCIIa TEOMETPUUYECKU

10.JaitTe onpeneneHne MOAYJIsl KOMIUIEKCHOTO YHCIIA.

11.Kak HailTH apryMeHTbI KOMIUIEKCHOT'O YHCIIA

12.I1epeuncaute GopMbl 3aMCH KOMIUIEKCHBIX YHCEIT

13Kak BBINOJHSTE ACUCTBUS HaJl KOMILJIEKCHBIMU YHCJIaMU B alreOpandeckoin
dbopwme.

14.HazoBuTe YUCIIO COMPSHKEHHOE KOMIUIEKCHOMY Yucity Z = 2 - 31 ¥ IEpeMHOKUB
UX JanTe OTBET

15.Yemy paBHBI KOPHU KBaJAPAaTHOTO YPABHEHUS C OTPULATEIBHBIM
JUCKPUMHUHAHTOM.

16.JaliTe onpeaeneHne KOMILUIEKCHOTO YUCIa.

17.3anucars CBOMCTBA CTENEHU C TPOU3BOJIBHBIM [IOKA3aTEIIEM.

18.Yto Ha3bIBaeTcs JorapuMoM C MPOU3BOJILHBIM OCHOBAHHEM?
19.3anucath OCHOBHOE JIOTapU(PMUUECKOE TOXKIECTBO.

20.ITocTpouTs rpaduk nokazaTesbHON (YHKIMH C OCHOBaHUEM OoJbuIe 1.
21.Yto HazbiBaeTcs jorapupMupoBaHueM?

22.Yt0 Ha3bIBAIOT HATYPAIbHBIM JOraprupmom?

23.3anucath HopMysy nepexojia OT OAHOTO OCHOBAHUA K Ipyromy?
24.HazoBute popmyisl Kpamepa.

25.Ilepeuncinute METOIBI PEIIEHUS CUCTEM JINHENHBIX YPABHEHUH C IBYyMS
HEU3BECTHBIMM.

26.1lepeuncnnute METOIbI PEIICHUSI CUCTEM JIMHEHMHBIX YPAaBHEHHU C TpeMsi
HEU3BECTHBIMM.

27.Ha3oBute cBOICTBA OMPEAECTUTENS.

28.Ecnu onpenennTens paBeH HYJIH0, TO CKOJIBKO PEHIEHUI UMEET CUCTEMA
29.Yt0 Ha3bIBaeTCs PyHKIIHEH?

30.Yro Takoe 006nacTh onpeaesieHus U 00J1acTh 3HAaUeHU PyHKITUN?
31.Yrto Ha3biBaeTcs GyHKIMEH 0OpaTHON JaHHOW?

32.Jlath onpesesieHrue CI0KHON QyHKIUU.

33.ITpuBectu mpruMepbl 0OPATUMBIX (DYHKIIHIMA.
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34 .IlepeuncauTh cnocoObl 3aAaHusl PyHKUNN, UX JOCTOMHCTBA U HEAOCTATKU.
35.Yto Ha3bIBaeTcs rpaukoM (pyHKIHH?

36.KakoBbI ocoO0eHHOCTH TpadUKOB MPsIMON U 0OpaTHOM PyHKIHH?

37.0T yero 3aBUCUT 00JIACTh OMPEACIICHUS CI0KHON (QYyHKITUU?

38.Kak no rpaduky GyHKIIUNA ONPENCTUTh, SIBISCTCS JIU PYHKITUS YETHON, HEYETHOM.
39.Yto Ha3bIBaeTCs MPOU3BOAHON (PYHKIMM?

40.Yto moka3pIBaeT MpOU3BOAHAS (PYHKIIHS B TOUKE?

41.KakoB reOMETpUUYECKHAN CMBICI TPOU3BOJHOM?

42.KakoB (hu3n4eCcKuii CMBICI POU3BOIHOM ?

43.Kakue cBOMCTBa NPOM3BOAHOM BBl 3HAaETE?

44 ITo xakuM (opMyJiaM BBIYUCIISIOTCS IPOU3BOIHBIE TPUTOHOMETPUUYECKUX
byHKIUNA?

45.I1o xakuM (opMyJiaM BBIYUCISIOTCS IPOU3BOJHBIE CTEIEHHON (PYHKIIMH?
46.11o xakuM (hopmynamM BBIYHCIIAIOTCS IPOU3BOIHBIE TTOKA3ATENbHON QyHKINUN?
47.I1o xakuM (hopMyaM BBIYHCIIAIOTCS IPOU3BOIHBIE JOrapuPMUIecKoil pyHKINN?
48.Kak BBIYMCIISIFOTCS. TPOU3BOJAHBIE CIOXKHON (PyHKIUU?

49.Yto HazbiBaeTcs auddeperimanom GyHKIIu?

50.Y1o HEOOX0IMMO C/IeNIaTh, YTOOBI BBIYUCIUTH AU PepeHran GyHKIIU?
51.Kakoii Bua UMeeT ypaBHEHHE KacaTellbHOU K Tpaduky pyHkimn Y= y(X)?
52.KakoB reoMerpuueckuii cMbica auddepenimana?

53.Kakas ¢hyHKIMS Ha3bIBAETCS MOHOTOHHO BO3PACTAIOIICH?

54 Kakas ¢GyHKIIMS Ha3bIBAETCS MOHOTOHHO YOBIBatoIe?

55.Kak uccnenoBaTh PyHKIMIO HA MOHOTOHHOCTh?

56.Kakue TOUKM Ha3bIBAKOTCSI KPUTUUECKUMU?

57.Yt1o Takoe 3KCTpeMyM (PyHKITIHU?

58.Kak uccienoBarb (yHKIMIO HA IKCTPEMYM I10 TIEPBOMY MPaBUITY?

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

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

61.Yto siBNsieTCS OCHOBHOM 3a/1aueil MHTErpajIbHOTO UCYUCIICHUS ?

62. Kaxkas ¢pyHKIMS Ha3pIBaeTCS MEPBOOOPA3HON s 3aJaHHON (QYHKITUH?

63. Ecimu F(X) — mepBooOpa3Has s f(X), To kKakuM paBEeHCTBOM CBSI3aHBI OHH MEXTY
coboit?

64. ChopmynupyiiTe TeOpeMy O CyIIIECTBOBAaHUHU IIEPBOOOPa3HON (HYHKITUH.
65. IlepBooOpa3Has onpeaensercs HeoqHO3HaYHO. Kak 3T0 HYy»>KHO MOHHMATh?
66. Ilouemy mpu MHTErpUPOBAHWN (HYHKIIUIA MOSBISACTCS MPOU3BOIbHAS
NOCTOSIHHAS ?

67. Tlouemy omHa QYyHKIMSI UMEET LETYI0 COBOKYITHOCTh MEPBOOOPA3HBIX ?

68. Kak 3amucaTh BCIO COBOKYITHOCTh IEPBOOOPA3HBIX (DYHKITHIA?

69. Yto Ha3bIBaeTCs HEONPEACICHHBIM HHTEIPATIOM?

70. YeM otnmyaeTcsi HEONPEAEICHHBIA HHTErPall OT NepBOOOpa3Ho GyHKIUN?
71. TloueMy uMHTErpas Ha3bIBAETCS HEOMPEAEICHHBIM?

72.YT0 Ha3bIBa€TCSI BEKTOPOM B IPOCTPAHCTBE?

73.Kakue ObIBatOT BEKTOPHI B MPOCTPAHCTBE?
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74.Yemy paBeH yroia Mexay BeKTopaMu?

75.Yemy paBHa JjiMHA BEKTOpa?

76.YUemy paBHO CKaJIIpHOE MTPOU3BEACHUE BEKTOPOB?
77.Yemy paBHO BEKTOPHOE MTPOU3BEACHUE BEKTOPOB?

78. HayasibHOE TIOHATHE CTEPEOMETPHH (OTpeIeTICHUE, OCHOBHBIE TIOHSITHS ).
79.AKCHOMBI CTEPEOMETPUHU.

80.CiieicTBUS U3 aKCHOM.

81.B3anMHOE pacnonoKeHue AByX MPSIMBbIX B IPOCTPAHCTBE.
82.B3anMHOE pacrooKeHue IpsIMON U TII0OCKOCTH.
83.IIpu3Hak napaaienbHOCTH IPSMOH U IIIOCKOCTH.
84.IIpu3Hak napaaienbHOCTH ABYX IUIOCKOCTEM.
85.Teopemsl 0 apajuIeIbHBIX MIIIOCKOCTSIX.

86.1Ipu3Hak NEepIEeHIUKYJISIPHOCTH NPSIMOM U TUIOCKOCTH.
87.YpaBHEeHUS TIIOCKOCTHU (00111€€).

88.IIpu3Hak nepneHAUKYIIPHOCTH ABYX INIOCKOCTEM.

89.Y ciioBue nMapajuieIbHOCTH JBYX INTIOCKOCTEH.

90.Y cnoBre NeprneHINKyISIPHOCTH IBYX ITIOCKOCTEM.
91.¥Yron mexny 1ByMs INIOCKOCTSIMU.

92 IlapameTpHueCcKOE YpaBHEHUE MTPSMON B IPOCTPAHCTBE.
93.Kanonnueckoe ypaBHEHHUE NIPSIMOM B IPOCTPAHCTBE.
94.Yto Ha3bIBAE€TCS MHOTOIPAHHUKOM?

95 ITpuBeaure npruMepsl MHOIOTPaHHUKOB?

96.UT10 Ha3bIBACTCS TEJIOM BpalieHUs ?

97 IlpuBeauTe npuUMEpPHI TEJ BPALLICHUS.

IIpuMepHBIEe KOHTPOJIbHBIE PA0OTHI
KonrpoasHas padora Nel no reme «KopHu, crenenu, jorapupmbny
Bapuant Ne 1

1. Beruucaure:
2 1
a) 5—(27)3:(8)s;
6) 23/9-3%24;

B) 20373
V375’
r) 2-logs 10 — logs 4;
)1) 3210g3 5;
2 logZ%—logzg
log, 256
2. Yrpocturte BbIpakKeHHe:
7
) 8k3 k2 5) a2z
a) —=; -
k_% ’ %/a_s
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3. BeIIoJIHUTE NEUCTBUL:

logo’l 0,005 - logO,l 0,05

1. Beruucnure:
2

27\3
0 (5)"
6) 4 - 325 - 2 - 1/40;
B) V36 - 24 - 54;
r) 2-log; 6 —logs 4;

)1) 4310g4 3;
e) 1110g2 4+logq4 2

2. YrpocTurte BbIpakeHHE:

Bapuant Ne 2

a) (32x~197s; 6) /3247 - Vad.

3. BeImosiHUTE NENCTBUL:

1
logg 45

log,s 5 +

BapuanTt Ne 1

1. Bemuucnwure:

a) 2- (0397,
6) V18- /-12;
B) V12 - 32 - 36;

r) 4-log,2-log, 4 + 2,

I[) 10g5 200 — 10g5 8,
e) 104—310g10 5.

2. Ynpocturte BbIpakKeHHeE:

IIpumepHbIe NPaKTHYECKHUE 3aTaAHMS:
3amanmue 1:

2 3
2, 3
2) w; 6) ¥2n13 - V8n3.

a3
3. BeimosiHuTe IENCTBUSA:
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17
log3 17 —log,3— s

Bapuant Ne 2

1. Beruucnure:
2 1
a) 3-83— (8%)3;
6)0,5- |22
s
B) V16 - V4 — 23/27;
r)loggs 6 —loggs 12;

) logs 8 _
logs 2

e) (logs 6 —logs 12 + logs 24) - log4, 25.
2. YTIpoCTHUTE BBIpaKEHUE:
a) yg - yg; 6) Vx25: "x16,

3. BeImoiHuTE IEUCTBUA:

17
log,317 — log,3— o5

3aganmue 2:
BapuanTt Ne 1
BorauciauTh npenesl:

3x? -17x+10 . 5-X N1+2z% -1 2x% + x+1

1. lim — - 2. lm ———. 3. Im —_—. 4, m —————

x—5 3X —-16x+5 x—5 3 _ /2X_1 73 3z X—)oo3X +X +1
-5x-3

5. Beruucnauts npeaen GyHkuu lim

—HI/IX =3 U X, =00,
ot 3x2 _dx 15 P 0 =%

BapuanTt Ne 2
Boruncnuth npezenst:
4x* —7x+3 1-41-%2 5x* —x® +2x
1I— 2. lim 3. hm=—""" . 4 lm————".
x—1 3X —-2x-1 x-0 /34X /3 x—0 X2 X—>00 X —8X +1
5. Boruucnuts npenen gyHkuuu lim w npux, =0 u x, =c0.

x>% 2x2 —x—6

IIpuMepHBbIe camocTONATEIbHBIE PA0OTHI
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Pao6ora 1:
Bapuant Ne 1
1. Beraucnure:

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

a) .3
CoS 7 —2s8in —
2
6) cos” 336° —cos” 156" +tg100° -tg350° tg°18"
tg?72° +ctg?162° 2
i 3 7 3r 37
B) sin(a — f3), coOSsa=—,08f=——, —<a<2T U T<f<—);
)(aﬂ)eCﬂua5ﬁ252a7r7zﬂ2

3 T
r) COSZa,eCJluCOSa=g U 0<a<§.

tg150° sin 200°
c0s320°ctg140°
3. BoluMciaWTe 3HAYEHHE OCTALHBIX TPUTOHOMETPHYECKUX (YHKIMH yria o,

2. OmpenenuTte 3HAK BbIPAKCHUS:

3 3z
CCJIN Ctga:?I/I 7Z'<0{<?.

. 5,37
sin“(—+a) sin? (~) B

4. JlokaXuTe TOXKIECTBO:

Ctgz(a—27r) Ctg2(a_3l)
2

5. Vnpocrure: Sin(a—271')~COS(3?”—a)+tg(ﬂ'—a)-tg(%[+a)+cosz(%—a).

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

 2sin? x +cos? x
0) sin( —?) + COS(T) +tg (T) - ctg(T) X

, €CIIN tgx = 3,

137 177 227 37x

B) tg(a + B), ecau Ctga=§, O<a<%;

a 3 3
) COS—,ecnuCoSa=— U —<a <27.
2 5 2

sin 145° ctg250°
c0s315°tg200°

3. BbruucnuTte 3HaueHHWE OCTAJIBHBIX TPUTOHOMETPUYECKUX (PYHKIUNA yria o,

2. OmpenenuTe 3HAK BHIPAKCHHUS:

4 r
€CIN COSa=—— U —<a<7T.
5 2
4. JlokaxxuTe TOXKACCTBO: tga -tgp + (tgar +tgp) - ctg(a + B) = 1.

. Y. costY —sint &y -sinc &
5. Ympocrure: cos(4) cos(6) sin( 4) sin( 6).
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Paoora 2:

1°, c'=
20_ (Xa)l —
B wactaoctn, X =
(x*) =
(XS)r —
x)'=
-
X
30, (kx+b) =
4o, (aX)! —
B gactHOCTH, (%)=
5. (log, X)'=
B yactHOCTH, (Inx)" =
(lg x)" =
6.  (sin x)' =
7°. (cosx)' =
Pa6ora 3:
3anucaTh TaOJUYHBIE UHTETPAJIBI:
1°. Ide =
2°. Ixadx =
3, [
X
4°, I a dx =
5°, I cos xdx =
6°. Isin xdx =
dx
7°. =
J- cos’ X
dx
8°. =
I sin 2 x
9°,

IL:
Va2 —x?

8. (tgx)' =

9. (ctgx)’' =

10°.  (arcsin x)' =

11°,  (arccosx)’ =

12°.  (arctgx)’ =

130, (arcctgx)’' =

[MTPABUJIA TUDODEPEHIIIPOBAHUA
14°,  (U+Vv)'=

15,  (u-v)' =
16°.  (uv)' =
170, (cu)' =

!

-

2)-

B gactHOCTH, v .
I[TPOU3BOJHAA CJIIO2KHOU ®YHKIIWN
190, f(p(x) =

!

B wactHOCTH, _[ dx =

X
B vactHOCTH, Ie dx =

dx

NG -

B wactHOCTH, I
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10°. j

7.4.0ueHOYHbIE CPeICTBA /Il MPOBeIeHUS MPOMEKYTOYHOM aTTecTAlNU

dx
a?+x?

[IpoMexxyTOUHAas aTTecTalus

dx

B yvactHOCTH, J' =

1+ x2

. JInynele [Ipumepsr
dopma [IpakTrueckuii
ATTECTAIHH 3HaHusA YMenus OIbIT (BNAZETD) KauecTBa OLICHOYHBIX
CTYyJI€HTa CpEJIICTB
Kontponsn | Kontpons Ouenka Ouenka Ouenka KonTtponbHas
as pabota | 3HAHHSA YMEHHsI peliaTh | HABBIKOB criocobHocTH | paboTa
OCHOBHBIX TUTIOBBIE JIOTUYECKOTO rpaMOTHO U | MpHJIaraercs
onpeeleHul, | 3a1aun B | MBIIIJICHUSI TIPHU | Y€TKO
TEeOopeM, obrnactu pelleHrny 3aJay | u3jararb
dbopmyr, npodeccroHans | B obnactu | Marepual B
MpaBWwJI U Tp. | HOM npodeccuoHans | TUCbMEHHOM
B MaT€MAaTHKE | JIEATEIbHOCTU. | HOU BUJIC
Onenka JeSITeIbHOCTH
YMCHHSI
MMOHUMATh u
YMETh
MPUMEHITh Ha
MIPaKTUKE
TEOPETUUYECKUI
Marepual
DK3aMeH Kontponb I'pamoTHO Ouenka Bompocsr  u
3HAHUS u3Jararb CIIOCOOHOCTH | OMIIETHI
OCHOBHBIX TEOPETUUECKUI rPaMOTHO U | MPHJIAraroTCs
ONpENIEICHUM, | MaTepuan u YETKO
TEOPEM, yMEIo u3Narath Xoj
dhopmy, MIPUMEHSTH €ro pelreHus
MpaBWJI W Tp. | IPH  PEUICHUH 3a1aq B
B MaT€MAaTHKE | MPAKTHYECKUX obnactu
3aja4 npodeccuona
JILHOM
JIeATETbHOCT
"
apryMEHTHPO
BaTh
pe3yabTaThl

7.4.1 IlpumepHbIe BONPOCHI 1Jisl MPOBEACHUS IPOMEKYTOYHOM aTTeCTAllUN:

1. Llensie u panuoHaibHble uyMcia. JlefcTBUTENbHBIE uucaa. AOCONIOTHAs M
OTHOCUTEJIbHAS! TOTPEITHOCTH.

2. KopHu u crenenu, ux cBOMCTBA.

3. Jlorapudm: onpenenenue u croiicTBa. Buas morapudmos. [IpaBuna aeicTeuit

c norapudmamu.
4, Jlorapudmuyeckue ypaBHeHUsI U HepaBeHCTBA. CrIOCOOBI peleHusl.
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5.  llokazarenbHble ypaBHEHUS U HepaBeHCTBA. CIOCOOBI pelIeHHUS.

6. Pannannasa mepa yria. COOTHOIIEHHS MEXTy T'palyCHOW U paluaHHON MepamMu
yraa. CuHyc, KOCHHYC, TaHT€HC, KOTaHTe€HC Yucia. TpuroHoMmerpuueckue GpyHKIuu
YHUCJIOBOI'O apryMEHTa, 3HAKU UX 3HAUCHH.

7. OcHOBHbIE TPUTOHOMETpUYECKUE TOXKAEeCTBA. DPopMyIibl mpuBeAeHUs. CUHYC U
KOCHHYC TBOMHOTO yTJIa.

8.  IIpocreiimue TPUTOHOMETPHUYECKHUE ypaBHECHHUS. Pemenue
TPUTOHOMETPUUYECKUX yPAaBHEHHIA

Q. Oyukuuu. CnocoOwl 3amanust ¢yHkiuu. CpoiictBa (ynkumii. CroxxHas
byHKIHSL.

10. Crenennas pyHKUUA: onpeiesieHne, CBOWCTBA U TpaduKu

11. TlokazatenbHast GyHKIUA: ONpeIeTIEeHUE, CBOMCTBA U TpadUuKu

12.  Jlorapudmuyeckas QyHKIUS: onpeeeHIE, CBOMCTBA U rpaduKH.

13. CuHyc, KOCHHYC, UX CBOMCTBA U TpaduKwu.

14. TaHreHc, KOTaHI€HC, UX CBOMCTBA U IpaUKH.

15. IlpeoOpazoBanusi  rpadukoB. I[lapamnensHbli  mEpeHOC,  CUMMETPUS
OTHOCHTEIFHO OCEH KOOpAWHAT M Havyalla KOOPANHAT, PACTSKEHHUE U CKATHE.

16. IIpousBoaHas: ompeaeleHne, reOMETPUIECKI U (PU3UUECKUA CMBICIT.

17. TlpaBuna u popmyinsl auddepeHupoBanus GyHKINMN.

18. HeobOxoaumble ¥ JOCTATOYHBIC YCJIOBHUS BO3pAaCTaHUS U YObIBaHUS (DYHKIIHH,
CYLLECTBOBAHMSI SKCTPEMYMA.

19. HeobOxoaumbie ¥ JOCTaTOYHBIC YCIOBHUS BBITYKIOCTH U BOTHYTOCTH rpaduka
¢bynkuuu. OnpeaeneHne TOUKy neperuoa.

20. Hawubonpiiee n HauMeHbIIIee 3HaUCHUs (HYHKITUU HAa TPOMEKYTKE.

21. OO6mas cxema mocTpoeHus rpadukoB PyHKINNA ¢ TOMOIIBIO TPOU3BOIHOMA.

22. llepBooOpasHas: ompenenenue. HeompeneneHHBIH WHTETpAN: ONpECICHUE U
CBOMCTBA.

23. ®opmynsl  uHTerpupoBaHus. CrocoObl BBIYUCICHHUS  HEOMPEACICHHOTO
WHTErpana.

24. OmnpeneneHHbIN HHTETPa: ONpeIeJIeHIE, TEOMETPHUECKUNA CMBICT i CBOMCTBA.
25. KpuBosuHEWHas Tpanenus: MOHSATHE, CHOCOObI BBIYMCICHHUS IUIOIIAIUA C
MIOMOIIIBIO OTIPEACTICHHOTO HHTETpaIa.

26.  OCHOBHbIE IOHATHSI KOMOMHATOPUKH.

27. Cobbitus. Knaccuueckoe ompesneneHue BEpOSITHOCTH. TeopeMbl CIOKEHUS U
YMHOXEHHUS BEPOSTHOCTEM.

28. Bekrop: ompeneneHne W JIeWCTBUA Haja HuMH. CBOWMCTBAa ACHCTBHM Had
BEKTOPAMHU.

29. IlouAtue NpsIMOYTOJIbHOM E€KapTOBOM CUCTEMbI KOOPAWHAT HA IJIOCKOCTH U B

npoctpancTse. [IpaBuiia neiicTBUI HaJl BEKTOPAMHU, 3aJaHHBIMU KOOPAUHATAMMU.
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30. OcCHOBHbBIE TTOHATHUSI CTEPEOMETPUU. AKCHOMBI CTEPEOMETPUH U CIIEICTBUS U3
HUX.

31. B3zaumHOE pacmoJio’KEHHUE MPSMBIX, MPSIMON U MJIOCKOCTH, ABYX IUIOCKOCTEH B
npocTtpancTBe. OCHOBHBIE TEOPEMBI O TAPATUIETFHOCTH MPSIMON U TNIOCKOCTH.

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

33. IlepneHauKyasIpHOCTH MOPSIMOM M IUIOCKOCTH. 3aBUCHUMOCTb  MEXKIY
NapayieIbHOCTBIO U MEPIICHIUKYIISIPHOCTHIO MIPSIMBIX U TUIOCKOCTEH.

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

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

36. Ilonatus AByrpaHHOrO yria, JMHEHMHOTO Yrjia, yria MEXAY IUIOCKOCTSMH.
OCHOBHBIE TEOPEMBI.

37.  IlepneHAMKYJISAPHOCTH ABYX INTIOCKOCTEH.

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

40. Ilapamrenenumnen. Ceuenue B napaenenumnene. OCHOBHBIC TEOPEMBI.

41. TIlupammuna: onpenenenue. [IpaBunbHas nupamuaa.

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

43. Illap u cepa: onpenencHue U CBOMCTBA.

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

7.4.2. IlpumepHble 3a1a4u VIS NPOBeIeHUs TPOMEKYTOYHOM aTTecTaAlMH

Bapuant Ne 1

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

2x+1>4x—-7.

Pemmure cucremMy ypaBHEHMHM C TMOMOLIBIO OINPEACIUTENEH CUCTEMBI:

5x + 3y + 3z =48,

2x + 6y — 3z =18,

8x — 3y + 2z = 21.

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

1.
2. Pemnte cucteMy HEpaBEHCTB: {
3.

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

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

2

2
6) 5*+1 —3.5%2 = 122,

3ctg§+tgg-(tgg+sin§)-

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

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

7.4.3 IlpumepHbIe 3aJaHUS I OATOTOBKH K IK3aMeHy

1. [Toctpouts rpaduk pyHkiuu y=3"-2
2. [TocTpouts rpaduk dynkuuu y = 3 + sin 2x.
3. Haiinute obnacts onpenenenus pynkiuun y = log,(8 —x), y =+vx+ 1.
4, Hccnenyiite GyHKIMIO HA Y8THOCTh Y = X2 COS X.
5. Haiitu f°(1),ecnu f(x):)5(+4eX
. x? e*
6. Haiitn npousBoanyto pynkuuu f(x) = ot In x + "
. X x? 1
1. Haiigure MakcumyMm QyHKIMH Y = 3 + 5 2X—2 3
8. Haiitu Touku nepernda GyHKIIUN Y = ;

1

. y -2 X

9.  HaiiTu HeonpeIeNeHHbIN UHTErpa: j +-- -3 dx
10. HaiiTu HeonpeIeIeHHBIN UHTETPAI: I (
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3
11. BerucauTh onpeeeHHbI HHTETpal: _[ (3x? + x)dx
2

12.  BbIUHCIHTS IUIOMIAIs (QUTYPHI, OTPAHHIEHHOMN JTHHUAMHA Y = X°,y = 2 — X
13. B mxkone 1254 yvamuxcsa. M3 Hux 1200 ¢ xopormedt ycneBaemocThio. Halitu

BEPOATHOCTH TOTO, UTO HAyTaJ BEIOPAHHBIN YICHHUK OyeT HEYyCIeBAIOIIHA.
14. CkonbkuMu croco0aMu M3 25 YYEHHKOB Kjlacca MOXXHO BbIOpaTh 4 Jyis

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

1920

MHWHUCTEPCTBO HAYKHN U BBICIHEI'O OBPA3OBAHUA P®
denepanbHOE TOCYAAPCTBEHHOE OFOKETHOE 00Pa30BaTENbHOE YUPEKICHUE
BBICILIET0 00pa30BaHuUs
«Ky0aHckuii rocy1apcTBeHHbI YHUBEPCHUTET»

(®I'bOY BO KyoI'Y)

HNucTnTyT cpeanero npogeccHOHAIBHOIO 00pa30BaHusA

BUWJIET Ne 1
1. Llenpie u panioHaNbHBIC YKcla. JledicTBUTENbHBIC YHCia. AOCOTIOTHAS U
OTHOCHUTEIIbHAS TTOTPEITHOCTH.
2. [IpsimoyromnpHas (IekapToBa) cHCTEMa KOOpAUHAT B IpocTpaHcTBe. Dopmyna

pacCcTOSHUA MEXAY JBYMSI TOUKAMU. Y paBHEHUE CEPHI.
3. Ha skx3amene 60 OuneroB, Anapei He Belyuns 3 u3 HuX. Haliqure BepoATHOCTH TOTO,

4qTo CMY IIOoIMaJgCTCA BLIy‘IeHHBIfI OujeT.

IIpencenarens npeAMETHON (LIMKIIOBOM) KOMUCCUH 32.C. Ero3zaposn

1920

MUWHUCTEPCTBO HAYKU U BBICHIEI'O OBPA3OBAHUA PO
denepanbHOE rocy1apCTBEHHOE OI0KETHOE 00pa30BaTEIbHOE YUPEKIEHUE BBICILIETO
oOpazoBaHUs
«Ky0aHckuii rocy1apcTBeHHbI YHUBEPCUTET
(®I'bOY BO Ky6I'Y)

HNucTuTyT cpeanero npogeccuoHAIbLHOr0 00pa3oBaHusA

BUWJIET Ne 2

1. Crenenu ¢ pallMOHaIbHBIMU TIOKA3aTESIMU: ONPEiesIeHIE U CBOMCTRA.
2. BekTopsl B mpocTpaHCTBE: ONpeIeTCHIE U ACHCTBUS HA/l HUMH.
3. CKOJBKUMH CITIOCOOAMH MOKHO M3TOTOBUTH TPEXLBETHBIN (h1ar ¢ TOpU30HTAIBLHBIMU

H0JIOCAMU, €CIIM UMEETCsl MaTepuai 7 pa3InyHbIX BETOB?

[Ipencenatens npeaAMeTHON (LIMKIOBON) KOMUCCUU 3.C. Erozapos
56



8.OBYYEHMHE CTYAEHTOB-UHBAJINJIOB U CTYAEHTOB C OI'PAHUYEHHBIMH
BO3MOXKHOCTAMMU 3/10POBbsA

[Topsimok 00ydYeHWsI UHBAIUAOB U CTYJCHTOB C OTPAHMYEHHBIMA BO3MOXHOCTSIMU OTPE/ICIICH
«ITonoxennem KyOI'Y 006 0oOyuyeHMHM CTYyAEHTOB-UHBAIMJIOB M CTYACHTOB C OTPaHUYCHHBIMU
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

57



Penien3usl

Ha pabodyIo IPOrpamMmy yqeOHOM HUCIHILIAHEL

I1/1.01 MaTemaTHKa
TUISL CIIEIHAJIBHOCTH 35.02.13 [Iue10BOACTBO

[171.01 MareMaruka pazpaboTaHa HJId
6pazoBaHus (HayIee CIIO)
SIBJISFOILICHUCS

PaGoyass mporpamMMma y4eOHOH OUCLIMIUIMHBI

CTYIEHTOB CIIEMUAILHOCTH CpPEIHEro Ipo(ecCHOHATBHOIO O
35.02.13 ITueJOBOACTBO HA OCHOBE YYEOHOH JAUCIUAIIIAHBI «MaremMaTuKan,

06s13aTeNBbHOM 9acThIO 001IIe00pa3oBaTEIbFHOIO LHKJIa OCHOBHOH oOpa3oBaTeIbHON MPOrPAMMBI

B coorBeTcTBUU ¢ PI'OC mo crnenuanbHocT 35.02.13 ITuenoBoacTBO.
Yyebras aucnuruinaa [1J1.01 MaremaTtnka U3y4aeTCsl B LUKIIC 0611€00pa30BaTEIILHON

[IOArOTOBKH y4eOHOTO IaHa B YacTd NpodmibHbIX aucuuiuind [1J]. O0yuyenne npoBOAUTCS Ha
6ase OCHOBHONO OOIIEr0 o0Opa3oBaHMS M HAIEJIEHO HA MOJYYCHHE CPEIHEro OOIIEro
o6pa3oBanus. Paboyas mporpamMma cocTaBlIeHa JUIsi OYHOM (POPMBI OOyUCHMS.

[IporpaMMa cocTapieHa KBATH(MUIIMIPOBAHHO, OTIMYAETCS CUCTEMHBIM IIOAX0A0M. B HeH
OXBa4e€HBI BCE OCHOBHBIE BOIIPOCHI IO JAHHOM IMCLUMIUIMHE, NPO(MECCHOHATbHAS 3HAYUMOCTD

KOTOPBIX, IIpA IOATOTOBKE KOMIIETEHTHBIX CIIELUAJIUCTOB, OCOOEHHO BelIHKa. Buuel
BHEAYAUTOPHBIX CAMOCTOSATEIBHBIX pPa0OT MO3BOJAIOT 000OUMTHE M YIIIYOHUTh H3y4acMBIX

MaTepUajl, M HalpaBIE€Hbl HA 3aKpeIUIeHHe yMEHMs IIOMCKA, HAKOIUIEHHS M OO0paboTKH
Pa3JIMYHBIX UCTOYHUKOB HHPopmanuu. CucreMa 3HaHUUA ¥ YMEHHH, 3aJI0)KCHHAsI B COACPIKAHNH,
CIIOCOOCTBYET IIPHOODETEHUIO MPAKTHYECKOTO OIBITA M COOTBETCTBYET TPEOOBAHMAM K

pe3yJpTaTaM OCBOCHHMs mpeaMmera. IlacmopT mporpamMMmel OOOCHOBAaHHO M IIOJIHO OTPaXacT
COJICP)KaHHE IUCLUUIUIMHBI, €€ pOJIb U MECTO B IOArOTOBKE CIICHHAIMCTAa CPEIHETO 3BEHA,

PacKpBIBAET LEIH M 3afadd yd4eOHOH aucuurumuel, OmpeneneHel TpeOOBaHUS K YMEHHSIM H

3HAHUSM CTYIEHTOB.
Pabogas nmporpamma paccuutana Ha 248 daca. JlaHHOE KOJMYCCTBO 9aCOB, BBRIACICHHOC

Ha OCBOCHHE y4EOHOM IUCIUIUIMHEI, ITO3BOJHUT IMOJYyYUTh HEOOXOJHMMBIC 3HAaHUS H YMCHH,
KOTOPBIE  MOXHO IPUMEHSTh B JajlbHEWIIEM Ha INpakTHKe. TeMaTH4eCKHH IIJIaH HMCET

ONITHUMAJIBHOE pacIpeeNIeHAe YacoB IO pasjeiaM M TeMaM IOo OYHOH (opme 0OydeHMS, B

COOTBETCTBHM C Yy4YeOHBIM InTaHoM. Kaxapld pa3fnena IporpaMMbl OTPaXaeT TCMATHKY WU
BOIIPOCKI, TO3BOJISIONINE, B IIOJHOM 00BEME, U3yIUTh HCOOXOMMMBIH TEOPETHICCKHY MaTEpHall.

[IpoBeeHNE NPAKTHYECKAX 3aHATHH, MPEXYCMOTPEHHBIX pabOodYed IPOrpaMMOM, MO3BOILLIOT

3aKPENUTh TEOPETHIECKHE 3HAHNS, IPUOOPETCHHEIC IPY W3YICHUH JAHHOM JHMCIUTIIHHEL.
M3yueHHe IUCUMIUIMHEI «MareMaTnkay CrocoOCTBYeT 3dPeKTHBHOM U KAYECTBEHHOH

IONTOTOBKE MOJIOABIX CIENUAIMCTOB B OOJNACTH IPOrpaMMUPOBAaHMSA B KOMIIBIOTEPHBIX
crcTeMax. Pabouas mporpaMma COAEpXKUT MEHUMYM JIATEPATypPhI, HEOOXOMMMOM UL H3YICHU

JITAHHOW OUCIUILINHEL.
Pa3paboraHHas paboyas IporpaMMma y4eOHOW = JUCHMIUIAHEL

PEKOMEHIYETCS JJI MCIIOJIb30BaHMA B y4eOHOM IIpOIecCe IPU IMOATOTOBKE 00ydJaromMXcsl Mo
crnerrambHOCcTH 35.02.13 I14en0BOACTRBO.

«MateMaTukay

PeneH3eHr: ,,
I.0.3aB.xadhe1poi NpUKIIaTHOH A.I'. Ilpuroauna
matematuku ®I'BOY BO Kyo6I'TY,
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Peuensus
Ha pabouyro mporpamMmy yaeOHON JUCITUTUTHHBI
I1J1.01 MaTtemartnka
M cnenmansaoctu 35.02.13 [TuenoBoacTBO

Pab6ouas mporpamma yueonoi mucrumummabl [1/.01 Martematnka paspaboTaHa Il CTYIESHTOB
CHENUANBHOCTH cpeHero npodeccruonanbuoro oopasosanus (nanee CIIO) 35.02.13 [TuenoBoncTBo Ha
OCHOBE y4eOHO JUCIIAIIINHBI «MaremaTtuka ,SIBJISTIOIIIETACST 00s13aTeNLHON JaCTBHIO
00111e00pa30BaTEIHLHOTO IMKJIa OCHOBHOM 00pa3oBaTelbHON MporpaMmbl B cootBeTcTBHH ¢ PI'OC 10
cneruanbHocTd  35.02.13 [TyenoBoCTBO .

VYuebnas mucumrmumna I1J[.01 Maremartuka wuzyuaercss B numkie OIl oOmeoOpa3oBarenbHON
nmoaroToBku yaeoHoro miana OITOIT CITO B wactu mpodrbHbIX aucnuruind [1/]. O0ydenne mpoBoauThCS
Ha 0a3e OCHOBHOTO O0ILIEro 00pa3oBaHMs M HALENICHO Ha IMOJyYEHHE CPEeJHEro OOIero oOpa3oBaHusI.
Pabouas nporpamma cocrtaBnieHa AJisi O4HOH (HOPMBI 00yIEHHUSL.

PaGouass mporpamma y4eOHOW TUCIMIUTMHBI COCTaBJI€HA JIOTHYHO, CTPYKTypa IUCIIMILIMHBI
COOTBETCTBYET NPHWHIUITY €IMHCTBA TEOPETHYECKOTO W MPAKTHUECKOTO OO0YUYEHHS, Pa3Aeibl BBIIETICHBI
JTUJIAKTUYECKH 1enecoobpas3no. [locienoBaTeibHOCTh TEM, MpeularaéMblX K M3Y4EHHIO, HalpaBiieHa Ha
KauyeCTBEHHOE YCBOEHHUE yueOHOTO MaTepuana. Bkl caMOCTOATENBHBIX paOOT MO3BOJISIOT 0000MIUTh U
yrayOuTh W3ydaeMbId MaTepual W HaIllpaBIIeHbl HA 3aKpeIUICHWE YMEHHWs ITOWCKa, HAKOIUICHUS U
00paboTKu uHpOpMaIUH.

CucremMa 3HaHW W yMEHWH, 3aJ]O)KCHHass B COJCPKAHHMHU, CIIOCOOCTBYET NPHOOPETCHUIO
MIPAKTHYECKOTO OIBITa M COOTBETCTBYET TPEOOBaHMSAM K pe3ylbTaTaM OCBOeHHs Tpeamerta. [lacmopt
MPOrpaMMbl 0OOCHOBAHHO M MOJTHO OTPasKaeT COJIepKaHNe AUCHUILIMHBL, €€ POJIb U MECTO B TIOATOTOBKE
CHENMANNCTa CPEIHET0 3BEHA, PACKphIBacT IMedM M 3ajadd ydeOHOW AuciMIUMHBL OmpeneneHbl
TpeOOBaHMS K YMEHHUSIM U 3HAHUSAM CTYACHTOB.

[Iporpamma paccuntana Ha 248 gacoB. TeMaTHUeCKUi IJIaH U COACPIKAHUE YICOHOW THCIIMILTAHBI
PacKpBIBAIOT TIOCIIEIOBATEIILHOCTh IMPOXOXKACHUSI TEM, COOTBETCTBYIOT TEMAaTHYECKOMY IUIaHy U
pacrpeneneHuio 4acoB. B mporpamme ompeneneHbl ¢GopMa TpPOBEIACHUS, LENH, 3aJa4d ydeOHOMH
JTUCIUIUTAHBI, TIPeACTaBIeHbl 00s3aTenbHble  (OPMBI  OTUYETHOCTH. Peann3oBaHBl JIHIAKTUYECKHE
MPUHLUIBI OOy4YEHUs: LEIOCTHOCTh, CTPYKTYpHOCTBh; OTpa)K€Ha B3aWMOCBS3b MEXKIY OTAEIbHBIMU
2JIEMEHTaMH CTPYKTYPBI.

W3yvenne maHHOW IUCHUIUIMHBI CrocoOCTBYeT S(h(MEKTHBHONH ¥ Kav4eCTBEHHOW IOJIIOTOBKE
CTYJICHTOB.

[lepedeHb pekoMeHyeMO OCHOBHOHM M JONOJIHUTENLHON JIUTEPaTyphl BKIFOYAET 0OIeIOCTYITHBIE
WCTOYHWKH, B MociieHee BpeMs ( He mo3nHee 5 ser). llepeuncnennpie UHTEpHET-pecypCchl akTyalbHBI U
JIOCTOBEPHBI.

Paspaborannas mnporpamma yueOHoW aucumiuimabl  [1J[.01 Marematuka MoxeT OBbITh
PEKOMEH/I0BaHa JIsl KCIIOJIb30BaHUsI B y4eOHOM IMPOIIECCe MPU MOATNOTOBKE M0 crienuanbHocT 35.02.13
[TueoBOACTBO.
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