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1. MACIHIOPT PABOYEM NPOT'PAMMBI YUEBHOM JIUCIIATIIIMHBI

1.1. ObdaacTh NpuMeHeHHs POTPAMMbI

YueOnas pgucnuiuiiHa «MaremaTuka» SBIIETCS 00S3aTeIbHOM  YacThIO
o0mieo0pa3oBaTeILHOTO ITMKJIA OCHOBHOW  00pa3oBaTeNbHOM MpPOTpaMMBI B
cootBerctBU ¢ @DI'OC mo cnemumanpHocTn 35.02.12 CamoBo-mapkoBoe U
JaHAmagpTHOE CTPOUTEIBCTBO.

1.2. MecTo y4eOHO# JUCHUILIMHBI B CTPYKTYPeE POrpaMMbl IOATOTOBKH
CIECNMATHCTOB CPeHero 3BeHa:

VyeOHas MUCHUIIJINHA «MaremaTtukay n3yYyaercs B MUKJIIC
00111e00pa30BaTENbHBIX TUCIUIUINH, (POPMUPYEMBIX U3 00S3aTEIBHBIX MPEAMETHBIX
obnacteit ®I'OC cpennero oluiero o0pazoBaHus, aJsi crenraibHocTH 35.02.12
CanoBo-napkoBoe U jaHAmadpTHOe cTpoutenbeTBO. M3ydenue nucrtumaunsl 1171.01
Martematuka HEOOXOIMMO JUIsi OCBOCHMs Tocienyromied aucturmumasl EH.02
MaremaTtuxka.

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

Heas aucuumiauHbl: (GOPMHPOBAHHUE TPEACTABICHHA O MaTEeMaTHKE Kak
YHUBEPCAITHHOM SI3bIKE HAyKH, CPEICTBE MOJICTUPOBAHMS SBJICHUN U TIPOIECCOB, 00
U7X U METOJaX MaTeMaTHKH.

3agaum JUCUUIJIMHBI:

— OBJIQJICHUE MAaTEMATUYECKUMH 3HAHUSIMU U YMEHHSIMHU, HEOOXOJAUMBIMUA B
MOBCEHEBHOM XKU3HU, JJISI U3yUEHUS CMEKHBIX €CTECTBEHHOHAYYHBIX JUCITUIUIMH HA
0a30BOM YpOBHE W JUCHUIUIMH TPO(YECCHOHATBLHOTO IIMKIA; IS TOJyYeHUS
oOpazoBaHuss B o00dacTsXx, He TpeOyomuX YIUIyOJICEHHOW MaTeMaTUYecKOn
MOJATOTOBKY;

— pa3BUTHE JIOTHYECKOTO MBIIIUICHHS], TPOCTPAHCTBEHHOTO BOOOpaXEHUS,
AITOPUTMHYECKOW KYJIBTYPhI, KPUTUYHOCTH MBINIJICHUS HAa YPOBHE, HEOOXOIUMOM
1151 Oy nytiedt mpodeCCUOHAIBHON JIEATeIbHOCTH;

— BOCIMTAHHWE CPEACTBAMU MATEMATHUKH KYJIbTYpbl JUYHOCTH, TOHUMAHHS
3HAYMMOCTH MaTE€MaTUKH JJii HAy4YHO-TEXHHYECKOTO MPOTpecca, OTHOIICHUS K
MaTeMaThKe, KaK K YacTh OOIIEYeIOBEUECKOW KYyJIbTYpPhl 4Yepe3 3HAKOMCTBO C
HMCTOPUEN MAaTEMAaTHKU;

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

— paclmmMpeHWe ¢ COBEPIICHCTBOBAHWE MaTEMaTHYCCKOTO  allmapara,
c(hOpPMHPOBAHHOTO B OCHOBHOM IIIKOJIC;

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



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

— paclIMpeHue U YriiyOJIeHue MPEACTaBICHUN O MaTEMaTHKE KaK JJIEMEHTE
YeJI0BEYECKON KYJIBTYPBI, O IPUMEHEHUH €€ B IIPAKTUKE;

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

1.4 IlepevyeHb MIIAHUPYEMBIX Pe3yJIbTATOB 00yUYeHHS MO0 IMCHUILINHE (IepeYeHb
(popMupyeMbIX KOMIIETEHIIM )

OcBoenue coaepkaHusl y4eOHOHM AUCITUTIINHBI «MaTteMaTuka»
o0ecreunBaeT JOCTIKEHUE O0yYaIOIIMMHUCS CICAYIOMNUX pPe3yabmamos.

JIUYHOCMHDbBIX .

— c(hopMuUpPOBaHHOCTH TPEACTABICHHH O MaTEMAaTHKE KaK YHHBEPCATbHOM
SI3BIKE

— HayKH, CPEJCTBE MOJICIMPOBAHUS SIBJICHUH U MPOIIECCOB, UACIX H METOIaX
MaTEMaTHKH;

— T[IOHUMaHWE 3HAYUMOCTH MAaTEMaTUKH JUIsI  HAyYHO-TEXHUYECKOTO
nporpecca, CcPOPMHUPOBAHHOCTh OTHOIICHUS K MaTeMaTHKe Kak K 4YacTu
0O0IIeYeIIOBEYECKON KYIbTYPhI Uepe3 3HAKOMCTBO C UCTOPUCH Pa3BUTHS MAaTEMATHKH,
DBOJIIOIIMEN MAaTEMAaTHUYECKUX UIIEH,

— pa3BUTHE JIOTHYECKOTO MBIIUICHUS, MPOCTPAHCTBEHHOTO BOOOpaKEHUS,
QITOPUTMHYECKOW KYJIBTYPBI, KPUTUYHOCTH MBINIJICHUS HAa YPOBHE, HEOOXOIUMOM
151 Oy ymie mpodecCHoHANBHOM JIeITEIBbHOCTH, JIJIS TIPOIOJDKCHHUS 00pa3oBaHus U
caM0o0Opa30BaHUS;

— OBJAJCHHEC MaTEeMaTUYSCKUMH 3HAHWSIMHU U YMCHHSIMH, HEOOXOAMMBIMHA B
MTOBCEIHEBHOM KU3HHU, JIIT OCBOCHHS CMEXHBIX €CTECTBEHHO-HAYYHBIX JUCIUIUIMH U
JTUCIUIUIAH MPOGECCHOHAIBHOTO IUKJIA, JJI1 MOJTyYeHUus] o0pa3oBaHus B 00JaCTAX,
HE TPeOYIONUX yriayOJIeHHOW MaTeMaTUYECKOH MOITOTOBKH;

— TOTOBHOCTb U  CIIOCOOHOCTh K OOpa3oBaHHWIO, B TOM  YHCJE
caM000pa30BaHW0, Ha TPOTSHKEHUW BCEH JKM3HW; CO3HATEIBHOE OTHOIICHHE K
HEMPEPHIBHOMY O0pa30BaHUI0 KAaK YCIOBUIO YCHENIHOW MPO(PECCHOHATLHON W
OOIIECTBEHHOH ICATCIILHOCTH;

— TOTOBHOCTh M CIOCOOHOCTh K CaMOCTOSITEIbBHOW TBOPUYECKOU U
OTBETCTBEHHOM JEATCIIHLHOCTH;

— TOTOBHOCTH K KOJIJICKTUBHOH pabOTe, COTPYAHHUYECTBY CO CBEPCTHHUKAMH B
oOpa3oBaTeabLHOM, OOIIECTBEHHO TOJIE3HOU, Y4eOHO-MCCIIeI0BATEIHCKON, TPOCKTHON
U IPYTHX BHUJAX JCITCIbHOCTH;



— OTHOIIGHHWE K MPOPECCHOHATBHOR JEATECIbHOCTH KaK BO3MOXKHOCTH
y4acCTHS B PEIICHUH JIAYHBIX, OOII[ECTBEHHBIX, rOCyapCTBCHHBIX,
oOIIeHAIIMOHAIBHBIX MPOOJIEM;

MemanpeOMemelx:

— yMEHHUE CaMOCTOSTEIbHO OMNPEIEIATh LU JAESITEIIbBHOCTH M COCTaBIATh
IUTAHBI  JIEATEJIBHOCTH; CaMOCTOSTENIbHO OCYIIECTBISITh, KOHTPOJIUPOBATH U
KOPPEKTUPOBATh JACSATEIbHOCTD, HCIOJIb30BaTh BCE BO3MOXHBIE PECYPCHl Jis
JOCTHKEHUSI TIOCTABJICHHBIX 1I€JIEH U peain3alliu IJIaHOB JIESITEIbHOCTH; BHIOMPATH
YCHEUIHBIE CTPATETHH B PA3TUYHBIX CUTYAIUSAX;

— yMEHHUE MPOJIYyKTUBHO OOIIAaTbCI M B3aWMOJICHCTBOBATH B MpoOIEcce
COBMECTHOH ACSITENbHOCTH, YIUTHIBATh MO3UIMH APYTUX YUYACTHUKOB ACSITEILHOCTH,
3¢ ¢dek- THBHO pa3pemiaTbh KOHQIUKTHL

— BJQJICHUE HaBbIKAMHU [O3HABATEIBHOM, YYEOHO-MCCIIEIOBATEIbCKON U
IPOEKTHON JAESITENbHOCTH, HAaBBIKAMU pa3pelieHus MpolJjeM; CIOCOOHOCTh U
TOTOBHOCTH K CAMOCTOSTETLHOMY MOMCKY METOJOB PEHICHHS MPAKTHUYECKHUX 3a/ad,
IPUMEHEHHUIO Pa3IMYHbIX METOJI0B IO3HAHUS;

— TOTOBHOCTh M CIHOCOOHOCTH K CaMOCTOSATEIbHOW WH(OpPMAMOHHO-
NO3HABATEJIbHON JAESITEIbHOCTH, BKIIIOUAs YMEHUE OPUEHTHPOBATHCS B Pa3IUYHBIX
UCTOYHUKAX HWHPOpPMAIMH, KPUTUYECKH OICHWBATh M  HMHTEPIPETUPOBATH
uHGOPMAIINIO, TIOTYYaAEMYIO U3 Pa3INIHBIX HCTOUHUKOB;

— BJAJICHUE S3BIKOBBIMU CPEJCTBAMH: YMEHHE $ICHO, JOTHYHO U TOYHO
U3JIaraTth CBOIO TOUKY 3PEHUS, UCTIOIB30BaTh a/ICKBAaTHBIE SI3bIKOBBIC CPEJICTBA;

— BJAJEHUE HaBbIKAMM I[IO3HABATEJBbHOM pe(diIeKCUHu Kak OCO3HAHUSA
COBEpIIAEMBIX JEHCTBHH M MBICIUTENBHBIX TIPOIECCOB, WX pPE3yJIbTaTOB U
OCHOBAHUH, IPaHMI] CBOEr0 3HAHUS M HE3HAHUS, HOBBIX MMO3HABATENbHBIX 33/7a4 U
CPEICTB AJIsl X JOCTUKCHHS,

— LENEeYCTPEMJICHHOCTh B noucKax M TMPUHATUU  PEIICHUH,
CO00pa3UTENbHOCTh W MHTYHIIHS, Pa3BUTOCTh MPOCTPAHCTBEHHBIX MPEICTABICHUH,
CHOCOOHOCTH BOCIIPUHUMATD KPACOTy ¥ TapPMOHUIO MUDA;

npeoMemHubIX:

— ¢chOpMUPOBAHHOCTH TPEJCTABICHUN O MaTeMaTUKE KaK 4acTH MHUPOBOH
KyJbTYpPbl 1 MECT€ MAaTEeMAaTHKH B COBPEMEHHOM IUBUJIM3AIIUU, CITOCO0AX OMUCAHUS
SBJICHUH pPEAJbHOTO MHUPa Ha MaTEeMaTUYECKOM SI3bIKE;

— c(opMuUpPOBaHHOCTh MPECTABICHUN O MATEMAaTUYECKHX TMOHSATHUAX Kak
BOKHEHIIMX MAaTEeMaTUYECKUX MOJIENSAX, TMO3BOJSIONIMX OMUCHIBAaTh M H3Yy4daTh
pa3Hble MPOLECCHl M SIBJICHUSA, IMOHUMAaHUE BO3MOKHOCTH aKCHOMATHYECKOTO
MOCTPOCHUSI MATEMaTUYECKUX TEOPUH,



— BJIAJICHUE METOJaMHU JI0Ka3aTeJIbCTB M AJTOPUTMOB PELIEHUS, YMEHHE KX
pUMe- HTh, IPOBOJUTH JTOKA3aTEIbHBIE PACCYKIEHUS B XO/I€ PEILICHUS 33/1a4;

— BJIQJICHUE CTAaHAAPTHBIMM @PUEMaMU pEIICHHUS palUdOHAIbHBIX U
UPPALMOHATIBHBIX, TOKA3aTEIbHBIX, CTENEHHBIX, TPUTOHOMETPUYECKUX YPABHEHHH U
HEPABEHCTB, UX CUCTEM;

— HCIOJb30BAaHUE TOTOBBIX KOMIBIOTEPHBIX IMPOrpaMM, B TOM YHCIE IS
NOMCKA IyTH PELICHNs U WUTIOCTPALMK PEILICHUS] YPAaBHEHUH 1 HEPABEHCTB;

— Cc(QOPMHUPOBAHHOCTh  MPEACTABIEHUH 00  OCHOBHBIX  MOHSTHSX
MaTEMaTUYECKOr0 aHaJM3a M UX CBOMCTBAaX, BJIAJICHHE YMEHHEM XapaKTEepU30BATh
noBesieHre (QYHKIUH, UCTIOTb30BaHUE TIOJYUYEHHBIX 3HAHUH I OMUCAHUS U aHalln3a
peaIbHBIX 3aBUCUMOCTEH;

— BJAJCHUE OCHOBHBIMU TMOHATHSIMH O IUIOCKMX M IPOCTPaHCTBEHHBIX
reOMETPUUYECKUX (PUTypax, UX OCHOBHBIX CBOMCTBAX;

— c(hOpPMHUPOBAHHOCTh YMEHHS pacro3HaBaThb IN€OMETpUYECKHE (UTYpBHl Ha
4epTekax, MOJAEISIX U B PEAIbBHOM MHUPE;

— IPUMEHEHHUE M3YYEHHBIX CBOHUCTB r€OMETpUYECKUX (puryp u popmyn ans
pELIeHHs TEOMETPUYECKUX 33/1a4 U 33]1a4 C MPAKTUYECKUM COJIEpKaAHUEM;

— c(hOpPMHUPOBAHHOCTh MPEJACTABICHUN O MpOLEeccax U SIBICHUSX, UMEIOLINX
BEPOSITHOCTHBIM XapaKTep, CTaTUCTUYECKUX 3aKOHOMEPHOCTSIX B pEaIbHOM MHpE,
OCHOBHBIX IMOHATHAX JIEMEHTAPHON TEOPUN BEPOSITHOCTEH;

— YMEHUH HaxOJIUTh W OLICHUBATh BEPOSITHOCTH HACTYIUIEHHS COOBITHMH B
IIPOCTEUIINX IMPAKTHYECKUX CUTYAIMSIX U OCHOBHBIE XapaKTEPUCTUKU CIIyYaWHBIX
BEJIMYMH;

— BJIaJICHUE HAaBBIKAMHU MCIOJIb30BAaHUSI TOTOBBIX KOMIBIOTEPHBIX MPOrpamMm
IIPU pELICHUU 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 CCMCCTP-3K3aMCH

N Bcero CemecTpbl

Bunx yuebHOI paboThl HACOR 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(l).?»a‘-leT 9K3aMCH

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




2.2 CTpyKTYypa AUCHUIIHHBI:

KoanuecTBo AYAUTOPHBIX YaCcoB

Teopertu-
HaumenoBanue pa3zaenon B IpakTuyeckue
cero yecKoe
3aHATHUSA
o0yuyeHue
1 2 3 4

Brenenue 2 2 -
Anrebpa 38 16 22
YpaBHEHUs 1 HEpABEHCTBA 30 14 16
OCHOBBI TPUTOHOMETPUHU 32 16 16
OYHKIINH, UX CBOKNCTBA U rpaduKu 20 10 10
Hauana MmaTemaTu4eckoro ananmmsa 38 22 16
Kombunaropuka, cTaTMCTHUKa U TEOpHUS 24 12 12
BEPOSITHOCTEN
['eomeTpus 64 32 32
Bcero no nucruniinae 248 124 124
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2.3. TemaTuuyecKuii NJIaH U coJiepKaHUE YUeOHO TN CHUILUINHBI

HaumenoBanmue paszaesoB u | Coxep:kaHue y4eOHOT0 MaTepuaJia, JJabopaTtopubie padoThl U NpaKTHYecKHne 3aHsATusA, | O0beM Yposein
TeM caMocCTosITeIbHAsA padoTa 00y4Yaommuxcs 4yacos OCB(:[eHH
1 2 3 4
Brenenue Coaeprxanue yueOHOro MaTepuasa
MaremMaTrKa B HayKe, TEXHUKE, SKOHOMHUKE, HH)OPMAITMOHHBIX TEXHOJIOTHIX U 2 1
MPaKTUYECKOU JeaTenbHOCTH. Llenu u 3a1aun nu3ydeHus MaTeMaTUKHU IPU OCBOCHUU
npodeccuii CITO u cnenmansHoctei CI10
Pa3nen 1. Anreopa 38
Tema 1.1.PazButue noustus o | Cogep:kanue yaeOHOro Mmarepuajia 5 1
qucie Lenble ¥ parmoHanbHbIe YKcia. J[eiCTBUTENbHbIE YUCIA.
Coaep:xanue yueOHOro MaTepuaJia 5 1
[TpuGnuKxeHHbIE BEIYUCICHUSI.
IIpakTH4yecKkue 3aHATHS:
ApudmeTrrueckue AeMCTBUS HAJl YUCIaMH, HaX0XKACHUE MPUOIUKEHHBIX 3HAUYCHU I 2 2
BEJIMYMH U TOTPEIIHOCTEN BBIYMCICHUHN (a0COMIOTHOM U OTHOCUTENBHOMN), CPaBHEHUE
YHUCJIOBBIX BBIPAKEHUM
IIpakTHYecKHe 3aHATHSA:
ApudmeTrnueckue AEHCTBH HAJl YUCTIaMH, HaX0XACHUE MPUOIMKEHHbBIX 3HAYSHHUH
BEJIMYMH U TOTPEIIHOCTEN BBIYMCICHUHN (a0COTIOTHON U OTHOCUTENIbHOMN), CPaBHEHUE 2 2
YHUCJIOBBIX BBIPAKEHUM
Coaepixanue yueOHOro MaTepuasa 5 1
KommnekcHble uncia.
Tema 1.2. KopHu, cTeneHu u Coaepixanue yueOHOro MaTepuasa
J0rapupMeI Kopuu u crenenn. KopHu HaTypaibHON CTENEHU U3 YKCIIA U UX CBOMCTBA. 2 1
IIpakTHYeckHne 3aHATHSA:
Brluucnenne m cpaBHeHuMEe KOpHEW. BrInosiHeHHWe pacueToB ¢ paaukanamu. PemeHune 2 2

HMPPALMOHAIBHBIX YPaBHEHUM.
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Conep:xanue yueOHOro MaTepuaJia
Crenenu c palMOHAJIbLHBIMU TOKa3aTeIsiMU, UX CBOMCTBA. CTENEHU C JNEUCTBUTEIbHBIMU
nokazatessiMu. CBOMCTBA CTETIEHH C JIESHCTBUTENIbHBIM MTOKa3aTelieM

IIpakTuyeckue 3aHATHS:
CpaBuenue creneneil. [[peoOpa3oBaHue BIpaKEHUM, COACPIKAIINX CTCIICHH

IIpakTHYecKkHe 3aHATHSA:
Pemenne nokasarenbHbIX ypaBHEHUH. Pelienne npukiaaHeIx 3a1a4

Coaep:xxanue yueOHOro MaTepuaJia

Jlorapugm. Jlorapudm ynciaa. OcHOBHOE JIOTapUPMHUIECKOE TOXKIECTBO. JlecsITHUHbIE 1
HaTypaJbHbIE JIorapuM.

Coaep:xanue yueOHOro MaTepuaJia
[IpaBuna geiictBuii ¢ norapudmamu. Ilepexoq Kk HOBOMY OCHOBaHHIO

IIpakTHYecKkHe 3aHATHSA:
Haxosxnenue 3nauenuii norapudma 1o npou3BoIbHOMY OCHOBaHUIO. [lepexo oT ogHOro
OCHOBAHMS K JPYTOMY.

IIpakTHYecKHe 3aHATHSA:
Briuucnenue u cpaBHeHue iorapudma

IIpakTHYecKHe 3aHATHSA:
JlorapudmMupoBaHue ¥ MOTSHIITUPOBAHKUE BHIPAKEHUH.
Pemienue norapupMu4ecKux ypaBHEHHUH

IIpakTnyeckue 3aHATHA:
Pemienue norapupMu4ecKux ypaBHEHHUH

Conep:xaHue yueOHOro MaTepuaJia

[TpeoOpa3oBanue anredpandeckux BoipaxkeHuil. [IpeobpazoBaHue palMoOHaNbHBIX,
UPPallMOHAIIBHBIX CTENEHHbIX

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

IIpakTHYecKHe 3aHATHSA:
HpI/I6J'II/I)KeHHI)Ie BBIYMCJICHUSA W PCIICHUA MPUKIAIHBIX 3aaa4
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‘ KontpoabHas padora Ne 1. «KopHu, crenenu u jorapugpmbny

Pa3nes 2. YpaBHeHUSI M1 HEPABEHCTBA

Tema 2.1. YpaBHeHus u Coaeprxanue yueOHOro MaTepuasa

CUCTEMBI YpaBHCHHU YpaBHEHHUs U CUCTEMBI ypaBHEHUN. PalinoHanbHble, HPPallMOHAIbHBIC, I0KA3aTEIbHBIEC U
TPUTOHOMETPUUECKHE YPABHEHUS U CUCTEMBI.

Conep:kanue y4eOHOIro MaTepuaJa
VYpaBHeHUs U cUCTEMbl ypaBHEHUH. PaninoHanbHble, UppallMOHAIbHbIE, I0KA3aTEIbHbIE U
TPUTOHOMETPUYECKHE YPABHEHUS U CUCTEMBI.

Coaep:xxanue yueOHOro MaTepuaJia
OcHOBHBIE IMPUEMBI UX PCHICHUSA (paSJIO)KeHI/Ie Ha MHOXXUTCJIN, BBEACHHNEC HOBBIX
HEU3BECTHBIX, TIOJICTAHOBKA, rpauuecKuil METON)

Conep:xanue yueOHOro MaTepuaJia
OcHoBHbIE PUEMBI UX pelIeHHs (Pa3I0kKEeHHEe Ha MHOKUTEH, BBEICHUE HOBBIX
HEM3BECTHBIX, MMOJCTAHOBKA, TPaQUUECKUI METO/T

Conep:xanue yueOHOro MaTepuaJia
PaBHOCWJIBHOCTE ypaBHEHUH, HEPABEHCTB, CUCTEM

IIpakTHYecKkHe 3aHATHSA:
Kophuu ypaBHeHuil. PaBHOCHIBbHOCTH yYpaBHeHHH. [IpeoOpa3oBanue ypaBHEHHH

IIpakTHYecKHe 3aHATHSA:
OcHOBHBbIE IPUEMBI PEIICHUs YpaBHEHUN

IIpakTHYecKHe 3aHATHSA:
Pewmenne cucreM ypaBHeHUH

IIpakTnyeckue 3aHATHA:
Pemenue cucrem ypaBHEHUN

Tema 2.2. HepaBeHcTBa Conep:kaHue y4eOHOIro MaTepuaJa
PaHI/IOHaJ'IBHI)Ie, HppagHOHAJIbHBIC HCPABCHCTBA. OcHOBHEIE IMPHUEMBI UX PCIICHUA

Conep:xanue yueOHOro MaTepuaJia
[TokazarenpHbIe U JIorapupMudeckue HepaBeHCTBA. OCHOBHBIC MTPUEMBI UX PEIICHUS
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Conep:xanue yueOHOro MaTepuaJia
Tpuronomerpuueckue HepaBeHCTBA. OCHOBHBIC PUEMBI UX PEIICHUS

IIpakTuyeckue 3aHATHS:

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

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

Conep:xanue yueOHOro MaTepuaJia

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

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

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

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

5.1.TTocnenoBaTenbHOCTH.

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

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

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

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

Tema 5.2.11pousBoanas

Coaep:xanue yueOHOro MaTepuaJia

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

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

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

byHKIHI

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

KacaTeJILbHOHN B 0OIIEM BHIE

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

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

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

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

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

Tema 6.2. DeMeHTHI TEOpUU
BEpPOSATHOCTEU

Conep:xanue yueOHOro MaTepuaJia

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

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

Coaep:xanue yueOHOro MaTepuaJia

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

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

Tema 6.3. Di1eMeHTHI
MaTEMAaTUYECKOM CTATHCTUKHA

Coaep:xanue yueOHOro MaTepuaJia

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

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

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

Paszpnen 7. I'eomerpus

64

Tema 7.1Koopaunats! u
BEKTOPbI

Conep:xanue yueOHOro MaTepuaJia

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

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

ILIOCKOCTH. PaccTosiHue MCXKAY TOYKaMH

Conep:xanue yueOHOro MaTepuaJia

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

Conep:kanue y4eOHOIro MaTepuaJia

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

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

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

Tema 7.2.11psiMbie U MITOCKOCTH
B IIPOCTPAHCTBE

Coaep:xanue yueOHOro MaTepuaJia

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

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

PacCIOJIOKEHUE IPSIMBIX U IUIOCKOCTEN

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

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

0 B3aMMHOM PAacIOJI0XKEHUH MPSMOM U INIOCKOCTH. Teopema o Tpex nepneHAnKyspax

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

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

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

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

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

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

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

MPOEKIIUN MHOTOYTOJIbHUKA. B3anuMHOe pacmonokeHue npocTpaHCTBEHHBIX QUTYP

Tema 7.3. MHOTrOrpaHHUKH

Coaep:xanue yueOHOro MaTepuaJa

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

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

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

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

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

Conep:xanue yueOHOro MaTepuaJia

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

[Inou1ab MOBEPXHOCTH 2
Tema 7.4.Tena u noBepxHoct | Coaep:xanue y4eOHOro MmaTrepuaJia
BpallCeHus Hunuuap u konyc. YcedeHHslt konyc. OCHOBaHUE, BHICOTA, OOKOBAsi TOBEPXHOCTb, 2
oOpasyromas, pa3Beprka. OceBble ceueHUs M CEUSHUs, MAPAIIICIbHbIE OCHOBAHHIO
IIpakTnyeckue 3aHATHSA: 5
Ceuenus 1 pa3BepTKU MHOTOTPAHHHUKOB.
Coaep:xanue yueOHOro MaTepuaJia
[ap u cdepa, ux ceuenus. KacarenpHas miockocTs K chepe 2
IIpakTnyeckue 3aHATHSA: 5
Ceuenus v pa3BepTKU MHOTOTPAHHHUKOB.
Tema 7.5.13mepenus B Coaep:xanue yueOHOro MaTepuaJia
reoOMETpUn O6bem u ero usmepenwe. WMHrerpanpHas ¢opmyna odbema. Dopmynbl o0beMa Kyoa, 2
MPSIMOYTOJIBHOTO Tapasuielenurnena, Npu3Mel, mmHapa. Gopmynsl o0bemMa TUpaMUIbl U
KoHyca. @opMyJIbl TUIOMIAAN TOBEPXHOCTEH IIMIIMHIPA U KOHYCa
Conep:xanue yueOHOro MaTepuaJia
®opmynsl oO0bemMa mmapa u 1wiomanu cdepsl. [lomobue Tten. OTHoUIEHUS TUIOIIANEH 2
MMOBEPXHOCTEN U 00bEMOB MOJOOHBIX TEI
IMpakTnyeckue 3aHATHSA: 5
Boruncnenue muomaseii u 005EMoB
KountpoJabsnas padora Ne 7: «["'eomeTpusi» 2
Bcero 248

Jlnist 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(pMuUYecKoe TOXIECTBO.
Jecaruunblie n HaTypanbHbIe Jorapudmel. [IpaBuna
JercTBUH ¢ jorapudmamu. Ilepexosr K HOBOMY OCHOBAHHUIO.
[IpeoOpazoBanue anredpanyecKnx BHIPAKCHHUH.
[IpeoOpa3zoBaHne pallOHAIBHBIX, UPPALMOHATIBHBIX
CTETIEHHBIX, 10Ka3aTeJIbHbIX U JIOrapu(HPMUIECKUX
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. [Ipon3BOIHBIE OCHOBHBIX 3JIEMEHTAPHBIX
¢bynkuud. [IpuMeHneHne Mpou3BOAHOM K UCCIIE0BAHUIO
GyHKIUH U TocTpoeHuto 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 HHTETpal.
IIpuMeHeHne onpeeIeHHOro NHTerpasia JUisl HaXOKICHUS
TJIOMIAM KPUBOJIMHEHHON Tparnenun. Gopmyra
Herotona—IJlen6uuna. [Ipumepsl npuMeHeHns: HHTErpaia B
(bu3MKe U TeOMETPHH.

Kombunatopuxka,
CTaTUCTHKA U
Teopust
BEPOATHOCTEM

OcCHOBHBIE TIOHATHS KOMOMHATOPUKH. 3a/1a4M Ha MOJICYET
YHClia pa3MeIlleHnH, epecTaHOBOK, coueTaHuu. Pemenue
3a/a4 Ha iepedop BapuantoB. Popmyna bmHOoMa HproToHa.
CaoricTBa OMHOMHMHAIBHBIX K03 uiineHToB. TpeyronbHuk
[Tackans. CoObITHE, BEPOATHOCTH COOBITHS, CIIOKEHUE U
YMHOKeHUE 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)

24




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
10cKocTsAMU. [lepneHaAuKyIsspHOCTh ABYX IJIOCKOCTEH.
['eomeTpuyeckue npeodpazoBaHUs MPOCTPAHCTBA!
NapauIeIbHBIA IEPEHOC, CHMMETPHSI OTHOCUTEIIBHO
iockoctH. [lapannensHoe mpoexktTupoBanue. M3o0paxenue
MIPOCTPAHCTBEHHBIX (Uryp. MHororpanHuku BepiivHsl,
pebpa, rpanu MHOrorpannuka. [Ipusma. Ilpsamas npuszma.
[TpaBunbHas npusma. [Tapannenenunen. Ky6. [Tupamuaa.
IIpaBunpHas nupaMua. Y CEUeHHAsI MUPAMUIA.
Terpasap.Cummerpun B KyOe, B mapaieNenumese, B
npu3me u nupamue. Cedenus Ky0a, MpU3Mbl U MHPAMUIBIL.
[IpeacraBnenue o MpaBUIbHBIX MHOTOTPaHHUKAX
(Terpasape, kyOe, okTadape, 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. M3zmepenus B
reomeTpun O0beM U ero uzmepenue. iarterpaipHas
dopmyna oobema. Dopmyiel 00beMa Ky0a,
MPSIMOYTOJIBHOTO NapaJuleNenuneia, Ipru3Mbl, HUJINHAPA.
dopmyiiel 00beMa TUPaMUIbI U KOHyca. POpMyIIbI
IUIOLIA/IM TOBEPXHOCTEH IIMIIMHPA U KOHyca. Dopmyribl
o0bemMa mapa u miomanu cepsl. Ilogodue Ten.
OTHOMIEHUS TUIONIACH TTOBEPXHOCTEH U 00HEMOB
noo0HbIX Ten. KoopnuHate! u BekTops! IIpsMoyronbHas
(ekapToBa) cucTeEMa KOOPJIMHAT B IPOCTPAHCTBE.
dopmyna pacCTOSHUSA MEXAY IBYMsI TOUKAMHU. Y paBHEHHUS
chepsrl. Bextopsl. Moaysnbs BekTopa. PaBeHCTBO BEKTOPOB.
CrnoxeHue BEKTOpOB. Y MHOXKEHHME BEKTOPA HA YHCIIO.
Pa3noxeHne BeKTopa Mo HaIllpaBICHUAM. YTOJI MEXAY
nByMs BekTopamu. [Ipoekius Bektopa Ha ock. KoopanHaTtsl
BekTopa. CKalsspHOE MPOU3BEIECHNE BEKTOPOB.
Hcnonp30BaHne KOOPAWHAT U BEKTOPOB IIPH PEILICHUN
MaTeMaTHYeCKUX M MPHUKJIAJHbIX 33]1a4.

v

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

2.4.2. 3aHATHA CEMHUHAPCKOIO THIIA
He npenycmorpenst

2.4.3. IlpakTHyecKue 3aHATHSA

Ne

HanmeHnoBanue
paszena

HaunmenoBanue npaktudeckux (J1abopaTopHbIX) paboT

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 BBIpQXKEHUU. BbIuncieHne u cpaBHEHUE KOPHEU.
BeinonHenue pacueToB ¢ pajukaigaMmu. Pemenue
HppalOHAIBbHBIX ypaBHeHUH. HaxoxneHue 3HaueHun
CTEINEHEH ¢ pallMOHaIbHBIMU NOKa3aTensiMu. CpaBHEHUE
creneHert. [IpeoOpa3oBanus BIpaKCHUH, COACPIKALIIX
cTeneHu. Penenue nokasarenbHbIX ypaBHEHUH. Pernienne
IPUKIAAHBIX 3a1a4. HaxoxaeHnue 3HaueHuH sorapudma mno
IIPOU3BOJILHOMY OCHOBaHUI0. Ilepexos ot ogHOrO
OCHOBAHUS K Apyromy. Beruucnenue u cpaBHeHue
norapupmos. JlorapupmMupoBanue U MOTCHIIUPOBAHKE
BbIpakeHUH. [IprOIMKeHHbIe BBIUMCIIEHUS U PELLICHUS
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 CIOXKEHUSI, YIBOCHHS, IPE0OPa30BaHNE CYyMMBI
TPUTOHOMETPUUECKUX (PYHKIUH B IPOU3BEICHHE,
npeoOpa3oBaHKe TPO- U3BEJICHUS TPUTOHOMETPHUYECKIX (PYHKITHI
B cymmy. [IpocTeriiie 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
¢yHknmu. CBoricTBa TMHEWHOH, KBaIpaTHYHOH, KYCOYHO-
JUHEWHOH U APOOHO-TUHEWHOW QyHKIUK. HenpepsiBHbIE 1
nepuognueckue pynkunu. CBoricTBa 1 rpadMKu 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 1 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
ockocTh. Teopema o Tpex nepneHaukynapax. Ilpuznaku u
CBOWCTBA MapaJUICNbHBIX U MEPIEHANKYIISIPHBIX IJIOCKOCTEH.
PaccTosHre OT TOUYKH 10 MIIOCKOCTH, OT MPSIMOH J10 IJIOCKOCTH,
paccTosHUEe MEXIY ITOCKOCTSIMU, MEXAY CKPEUIUBAOIUMUCS
IPSAMBIMHU, MEXy IPOU3BOIBHBIMU (PUTypamMy B IIPOCTPAHCTBE.
[TapammenpHOE TPOCKTUPOBAHKE U €TI0 CBOKCTBA. Teopema o
nA0WA0U OPMO2OHANLHOU NPOEKYUU MHO20Y20NbHUKA. B3auMHOe
pacroioxkeHne MPOCTPAaHCTBEHHBIX GUryp. PazauuHbie BUABI
MHOTOIrpaHHUKOB. X n306paxenus. CedeHusi, pa3BepTKH MHOTO-
rpanHuKOB. [Inomane nosepxHocT. Buasl cuMmmeTpuit B
IMPOCTPaHCTBE. CI/IMMCTpI/ISI TCJI BpalllCHUS 1 MHOT'OT'PAaHHHKOB.
Brrancnenne miomaznert 1 o00bemMoB. Bektopsr. JlercTBust ¢
BeKkTopaMH. [lexkapToBa cucTeMa KOOpPAHHAT B IPOCTPAHCTBE.
YpaBHeHHE OKPY>KHOCTH, cpepbl, INTOCKOCTH. PaccTosiHue Mexmy
ToYKaMu. J[eWCcTBUSI C BEKTOpaMH, 3aJJaHHBIMU 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 KOJeOaHUH.

['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 : ydeOHUK s
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 MaTEeMaTHYECKOTO aHaiu3a, TeOMETPHs
[TekcT] : y4eOHMK JUIsi KCHOJIb30BaHUS B Yy4eOHOM
npouecce obpazoBatenbHbiX yupexkaeHuid CIIO na 0aze
OCHOBHOT'O 00IIIETO 00pa3oBaHUsl C MOJYyUYEHHUEM CPEIHETO
obmiero oo6pazoBanus / M. U. bammakos. - 4-¢ uzj., crep. -
MockBa : Axkagemmsa, 2017. - 253 c¢. : w1 -
(ITlpodeccuonansHoe oOpazoBanue. OOIIE00pa30BaTEIbHBIE
nucuumuinHbl). - ISBN 978-5-44

OcHOBBI
TPUTOHOMETPUH

l.boromonoB, H. B. Maremaruka : y4eOHUK Jis
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 HCIIOJNB30BAaHUS B Y4EOHOM
nporecce obOpazoBatenbHbX yupexaeHuid CIIO na 0Gasze
OCHOBHOT'O 00I1Iero 00pa30BaHUs C IMOJYYCHHUEM CPEIHETO
obmero oopazoBanus / M. U. bammakos. - 4-¢ uzj., cTep. -
MockBa : Axkagemmsa, 2017. - 253 c¢. : wuml -

(ITpodeccuonansuoe oopazoBanue. OO1IE00pa30BaATEIbHbBIC
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.boromonoB, H. B. Marematuka : yueOHUK aJis

MaTeMaTH4YecKoO |CpeaHero mpodeccuoHanbHoro oobpasoBanus / 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
https://urait.ru/book/matematika-449006

[Tekct] : y4eOHHMK JUIsi WCIIONB30BAHUS B YYCOHOM
npouecce obpaszoBarenbHbIX yupexaenuid CIIO nHa OGasze
OCHOBHOTO 00IIeT0 00pa30BaHUs C MOJYYEHUEM CPEIHETrO
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 CIEAYIOLME 00pa30BaTeIbHbIE TEXHOJIOTUH:

1) THYHOCTHO-ACATEIIbHAS TCXHOJIOTHS;

2) urpoBasi TEXHOJIOTHS;

3) pa3BuBaroIas TEXHOJIOTHUS;

4) 3mopoBbecOeperaroias TeXHOIOTHS;

5) nH)OKOMMYHHUKAITMOHHAS] TEXHOJIOTHSI.

3.1.00pa3oBaTe/ibHbIE TEXHOJOTHMH IIPH NMPOBEICHUN JIEKINH

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

1 2 3
1. Bsenenue JInynocTHO-EesATEIbHAS
TEXHOJIOT S,
Pa3BUBAOILAs] TEXHOJIOTUS
2. Tema 1.1. Pa3BuTne noHsaTHs 0 yncie JInynOCTHO-EATEIBHAS 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);

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

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

- DJIEKTPOHHBIE CPe/ICTBA OOyUYEHUs (KOMIUIEKT BUACOPUIBEMOB).

4.2 IlepeyeHb HEO0OXO0AMMOI0 POrPAMMHOI0 00ecIeYeHus!

. Onepannonnas cucrema Microsoft Windows 10
. [Taket nmporpamm Microsoft Office Professional Plus
. 7-zip GNULesser General Public License (cBoOomHOe mporpaMMHOE OOeCIIeUcHHE,

HE OIpaHHYCHO, OECCPOYHO)

. Uureprer Opaysep Google Chrome (OecrutatHoe mporpamMMHOe oOecrieueHHe, He

OTpaHUYCHO, OECCPOUHO)

. K-Lite Codec Pack — yHuBepcambHbIi Ha0OpP KOJCKOB (KOJHWPOBIIMKOB-

JNEKOJUPOBILMKOB) U YTWJIHUT Uil TPOCMOTpa U 00pabOTKHU aynuo- U BUJIEO(hANIIOB
(OecrmaTHOE MpOTpaMMHOE oOecIieueHue, He OTPaHNYEHO, 0ECCPOUHO)

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

(cBOOOMIHOE MTpOrpaMMHOE OOeCIIeYeHNEe, He OTPAHUYCHO, OECCPOYHO)

. Foxit Reader — mnpukiagHOoe TmporpaMMHOE OOeCHeueHHe I MPOCMOTpa

ANIEKTPOHHBIX JOKYMEHTOB B cra”aapre PDF (OecriatHoe mporpamMmHoe
oOecrieueHune, He OrpaHUueHO, OECCPOUHO)

36



5. MEPEYEHb OCHOBHOM U LZIOHOJIHI/ITEJII)HOP'I YYEBHOM
JUTEPATYPBI, HEOBXOJIUMOM JUISI OCBOEHUS TUCLHUIIJINHBI

5.1. OcHoBHas JuTEpaTypa:

l.boromonoB, H. B. Maremaruka : y4eOHHK JJISI  CPEIHETO
npodeccuonansHoro oopazosanus / H. B. boromonos, I1. . Camoiinenko. — 5-e
u3a., nepepadb. u mon. — Mocksa . M3gatensctBo [Opaiit, 2020. — 401 c. —
:(ITpodeccuonanpuoe oOpazoBanue). — ISBN 978-5-534-07878-7. — Pexum

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

2. bammakoB, Mapk WBanoBuu. MaremaTtuka: anrebpa U Hayajia
MaTeMaTU4YeCcKoro aHaiamsa, reomerpusi [TekcT] : y4eOHHMK nJisi MCHOJIb30BaHUS B
y4ueOHOM mporiecce oopaszoBatesbHbIX yupexkaeHuit CI1O Ha 6a3e 0CHOBHOTO 00111€T0
oOpa3oBaHUs ¢ MOTyYEeHUEM CpeaHero obmero oopa3zoBanus / M. . bammakos. - 4-¢
u3a., crep. - MockBa : Axkaaemus, 2017. - 253 c. : un. - (Ilpodeccuonanproe
oOpazoBanue. O0meo0pa3zoBaTeIbHbIC TUCITUTIINHEL). - ISBN 978-5-44

3. bammakoB, Mapk HBanoBuu. MaremaTuka: anrebpa W Hayaia
MaTeMaTUYECKOro aHaiu3a, reomeTpusi [TeKcT] : 3aJjayHuK : yyeOHOe Mmocooue st
MCIIOJIB30BaHUs B YUeOHOM Mpoliecce oOpa3zoBaTenbHbIX yupexaenuit CI1O Ha 6aze
OCHOBHOTI'O 00111eT0 00pa30BaHus C MOJyYeHHUEM cpeaHero obiero oopasoanus / M.
N. bammakoB. - 4-e wu3a., crep. - MockBa : Axamemus, 2017. - 414 c. -

(ITpodeccuonansuoe obpazoBanue. OO6IIE00pa3zoBaTeNbHbIC TUCHUIUIMHBI). - ISBN
978-5-4468-5127-0 68-5988-7

5. 2 lonoJTHUTEJIbHAS JIUTEPATypa:

1. baBpun, M. WM. Marematuka : y4yeOHUK M TPAKTUKYM IS CPEIHETO
npodeccuonansuoro odpaszosanus / U. U. baBpun. — 2-e uzn., nepepad. u qom. —
MockBa: MWznarensctBo IOpaiit, 2020. — 616 c¢. — (IIpodeccuonanpuoe
obOpazoBanme). — ISBN  978-5-534-13068-3. — Pexum mocrtymna
https://urait.ru/book/matematika-449045

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

3. . boromosnos, H. B. [Ipaktnueckue 3anstus mo MmareMaruke B 2 4. YacTs 2 :
yueOHOe mocobue It cpeAHero  mpod)eCcCHOHaIbHOrO  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
«/HTEpHeT», HE0OXOAUMBIX IJISI OCBOCHHS UCIHUILINHBI

1.

2.
3.

8.

9.

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

denepanbHbIil moptan "Poccuiickoe odopazosanue” (http://www.edu.ru/);
Nudopmanmonnas cucrema "EnrHoe oKHO 10CTyna K 00pa3oBaTeIbHbIM
pecypcam" (http://window.edu.ru/);

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

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

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

[Tpoekt ['ocynapCTBEHHOrO HMHCTUTYTa pycckoro sizbika umeHu A.C.
[Tymkuna "O6pa3oBanue Ha pycckom" (https://pushkininstitute.ru/);
Hayunas snexkrponnas oudauoreka (HOB) (http://www.elibrary.ru);
HarmonansHas snexrponnas oubanoreka (http:/u36.pd/);

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

(http://gramota.ru/);

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

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

Jlucuuiuiiea npeycMaTpUBaeT JIEKIIMOHHBIE U IPAKTUYECKUE 3aHATHS.

YcmenmHoe u3ydeHne Kypca TpeOyeT MOoCceeHus JSKIUH, aKTUBHOW paOOTHI Ha
NPAKTHUECKUX 3aHATHIX, BBIMOJHEHHWE BCEX YYEOHBIX 3aJaHus MpernojaBaTelid,
O3HAKOMJIEHHE C OCHOBHOM M JONOJHUTEIILHON JINTEPATYPOU.

Bo BpeMms JIEKIIMH CTYIEHT 1OJKEH BECTH KOHCIIEKT.

Pabota ¢ KOHCIIEKTOM JIEKIMH MPEANonaraeT MpocMOTpP KOHCIEKTa B TOT K€
NeHb mocie 3aHATud. Ilpu 3ToM HEOoOXOAMMO MOMETHTH MAaTephallbl KOHCIEKTa,
KOTOpBIE BBI3BIBAIOT 3aTPyAHEHUs JUIs1 NoHMMaHusA. [lpu sToM oOyudarommiics
JOJDKEH CTapaTbCsid HAWTH OTBETHl HA 3aTPYJHUTENBHBIC BOIPOCHI, HCIOJb3Ys
peKOMeHAyeMYI0 JIuTeparypy. Eciu eMy caMoCTOSTENBHO HE yAAIOCh pa300paThes B
MaTtepuaie, HeoO0X0IUMO C(POPMYIMPOBATH BONPOCHI U OOPATUTHCSA 3a MOMOULIBIO K
IPENoJaBaTeNll0 Ha KOHCYJbTalMW WiIKM Onkanmed nexkuun. OOydaromemycs
HEO0OXOIMMO PETYJIIPHO OTBOJUTH BpEeMsl JUIsl HOBTOPEHUS NPOMAEHHOTO MaTepuania,
IIPOBEPSIsl CBOU 3HAHUS, YMEHHS M HABBIKU MO KOHTPOJIbHBIM BOITPOCAM.

IlpakTHYeckne 3aHATHSA COCTABISIIOT BaXXHYI0 YacTh MPO(EeCcCHOHATBHON
MOJATOTOBKM CTyAE€HTOB. OCHOBHAas I€JIb MPOBEACHUS NPAKTUYECKUX 3AHITHH —
(GbopMHpOBaHHE y CTYJEHTOB AHAIUTUYECKOrO, TBOPUYECKOTO MBIIUICHHUS IyTEM
npUOOpeTEeHNs MPaKTUYECKMX HABBIKOB. METOAMYECKUE YKa3aHUs K IMPAKTHYECKUM
3aHATUSAM O JUCLMIUIMHE Hapsay ¢ pabodeil mporpamMMmoi U rpadukoM ydeOHOro
Ipolecca OTHOCATCA K METOAUYECKMM JIOKYMEHTaM, OIpPEACIAIOIIMM YpPOBEHb
OpraHM3alMy U KayecTBa 00pa30BaTeIbHOIO Mpolecca.

[Ipy DMOAroTOBKE K NMPAKTHYECKMM 3aHATHAM HEOOXOAMMO MPOCMOTPETH
KOHCIIEKTBI JIEKIIUI U METOJIWYECKHE YKa3aHMs, PEKOMEHIOBAaHHYIO JUTEPATYPY IO
JAHHOU TeMe; MOJArOTOBUTHCS K OTBETY HAa KOHTPOJIbHBIE BOIPOCHI.

B xone BbINOMHEHUA HWHAMBUAYAJBHOTO 3a/laHHsl NPAKTUYECKOTO 3aHITHS
CTYJIEHT TOTOBUT OTYET O pabore. B oTueT 3aHOCATCS pe3yJbTaThl BBINOJHEHUS
KOKJIOTO MyHKTa 3anaHus (rpaduku, TaOIMIBl, pacyeThl, OTBETHl HA BOMPOCHI
NYHKTOB 3aJaHusl, PEIICHWe MPUMEPOB U 3a1ay U T.M.). 3a 10 MUH 10 OKOHYaHUs
3aHATHUS TMPErnojaBaresib MpoBepsieT 0ObEM BBINOJIHEHHOW Ha 3aHATHH pPalbOThl U
OTMEUaeT Pe3yJbTaT B paboueM KypHale.

OcraBimecss HEBBINOIHEHHBIMM IYHKTBI 3aJaHUsl IMPAKTHYECKOTO 3aHATHS
CTYICHT 00s13aH J10/1€71aTh CAMOCTOSTEIBHO.

Ilocne mpoBepkH oOT4YETa MPENOAABATENb MOYKET IMPOBOJAWTH YCTHBIA WU
NUCBMEHHBIA ONpOC CTYAEHTOB JUIsl KOHTPOJII YCBOEHMSI MMM OCHOBHBIX
TEOPETHUYECKUX U NPAKTUYECKUX 3HAHUI MO TEME 3aHATHUSA (CTYAECHTHI JOJKHBI 3HATH
CMBICJI MOJYYEHHBIX UMHU PE3YyJbTAaTOB M OTBETHl HAa KOHTPOJIbHBIE BOMpoCkl). I1o
pe3yJabTaTaM IMPOBEPKM OTYETa M OIMpPOCa BBICTABISIETCS OLEHKA 3a MPAKTHYECKOE
3aHSTHE.

CamocrositensHas padora ctyaeHToB (CPC) mo IUCHUIIIMHE UTPAET BaXKHYIO
POJIb B XOZI€ BCETO y4eOHOTro mpoliecca.
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7. OHEHOYHBIE CPEJICTBA JIJIAA KOHTPOJIA YCIIEBAEMOCTH

7.1. IlacnopT ¢oHIA OLEHOYHBIX CPEACTB

OueHouHblE  CpelIcTBa  MpEeAHA3HAYEHbl JUISl  KOHTPOJSL M OLEHKH
00pa30BaTENbHBIX JTOCTIKEHUH OO0YyYalolIMXCs, OCBOMBIIMX IpOrpaMMy ydeOHOMH
JVCHUIUIMHBI « MaTeMaTuka».

@OoHA OLEHOYHBIX CPEICTB BKJIKOYACT KOHTPOJIBHBIE MAaTepUabl I
NPOBEICHHUS  TeKylero KOHTpPoJass B  (opmMe 1OpoBepodHble  PabOTHI,
CaMOCTOSITENIbHBIE PAa0OTBl M KOHTPOJIbHBIE pabOThl W NPOMEKYTOYHOM
arrecTanMu B hopMe SK3aMeHa.

Hean n 3axa4n GOHIOB OLIEHOYHBIX CPEACTB

@DOHIIbI OLIEHOYHBIX CPEJICTB CO3MAIOTCA JJIs aTTeCTallMM OOydYaroluxcs ¢
LEIbI0 OLIEHKM UX MEPCOHAIBHBIX JIOCTH)KEHUH MO3TalHBIM  TpeOOBaHUSAM
cootBercTByMOIIEl [ITICC3 u npeacrasisieT coO00il COBOKYIMHOCTh KOHTPOJIUPYIOIIMX
MaTepHaoB, MO3BOJISIONIMX OLIEHUTh YMEHUS, 3HAHUS, IPAKTUYECKUH OIIBIT.

@DOHIBI OLEHOYHBIX CPEACTB MO3BOJIIIOT YCTAHOBUTH COOTBETCTBUE YPOBHS
HNOJTOTOBKM CTyJIE€HTAa Ha KaXIOM OJrTane oOyueHuss TpeOoBaHUSAM padoueit
IpOrpaMMbl y4eOHOM JUCIUIUINHBI.

3amauamu (pOHAOB OLICHOUYHBIX CPE/ICTB ABIISIOTCS:

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

—KOHTpPOJIb W yIpaBlI€HUE JOCTHkKeHueM uened peanmnsauuun [ITIICC3
OTpEJICNICHHBIX B BHUJE Habopa oO0mmMX #u TPO(PEeCcCCHOHATBHBIX KOMIETEHITUH
BBIITyCKHUKOB;

—o0ecreyeHne COOTBETCTBUSL pe3yJbTaTOB OOydYeHHs 3ajadaM Oyayuiei
po(eCcCUOHANBHOM IEeSITEIbHOCTH BbITY CKHUKA.

7.2. Kpurepum olleHKH 3HAHUI

O1ieHKa MUCHhbMEHHBIX KOHTPOJIBHBIX PA0OT 00yJarOIIUXCs 110 MaTeMaTHKE:

OTBET OLICHUBACTCS OMMEmKOl «5», €CIU:

— paboTa BBITOJIHEHA ITOJTHOCTBIO;

— B JIOTHYECKHUX PACCYXKJECHUAX U 00OCHOBAHUH PEIIEHUS 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 BHITIOJIHEHA MTOJTHOCTHIO0, HO 000CHOBAHUS IIATOB PEIICHUS
HEJIOCTATOYHBI (€CIIM YMEHUE 00OCHOBBIBATh PACCYKICHUS HE SIBISIIOCH
CHEIUATBHBIM 0OBEKTOM IMPOBEPKH);

— JIONYUIEHBI OJIHA OITMOKA WK €CTh JIBa — TPU HEJIOUYETA B BHIKJIA/IKAX,
PUCYHKaX, yepTekax Win rpadukax (€Cim 3TH BUJBI padOT HE SBIISLTUCH
CHeUalbHbIM OOBEKTOM MPOBEPKH).

Ommemxa «3» CTaBUTCSI, €CIIU:

— JIOmyIIeHo 60Jiee 0HOM OMMOKY WK 0ojiee IBYX — TpeX HEJA0UETOB B
BBIKJIQJIKaX, UepTekKax Wi rpadukax, Ho oOydaromuiics obagaeT 00s13aTeIbHBIMU
YMEHHSIMU T10 TIPOBEPSIEMOM TEME.

Ommemka «2» CTaBUTCS, €CIIU:

— JIONYIIEHBI CYIIECTBEHHbIE OMMOKH, TTOKA3aBIINUE, YTO O0YyJaIOIIUIC HE
obJagaet 00sM3aTeIbHBIMU YMEHUSMH 110 JIAHHOM TeME B TIOJTHOM Mepe.

OlLieHKa YCTHBIX OTBETOB OOYYaIOIMIUXCS 10 MAaTEMaTHKE:

OTBET OLIEHUBACTCSA OMMEMKOU «J», €CIIA CTYJICHT:

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

—  U3JI0KWJI MaTepUasl TPaMOTHBIM SI3IKOM, TOUHO HCIIOJB3Y S
MaTeMaTHYECKYI0 TEPMUHOJIOTHIO U CUMBOJIUKY, B ONPEEICHHOMN JTOTHYECKOM
MOCJIEIOBATCIbHOCTH;

— TIPaBUJIBLHO BBITIOHUJ PUCYHKH, YEPTEKH, rpad)UKH, COMYTCTBYIOIINE
OTBETY;

— TIOKa3aJl yMEHHE WIIIOCTPHUPOBATH TEOPHUIO KOHKPETHBIMU IIPUMEpPaMHU,
MIPUMEHATH €€ B HOBOM CUTYAIUU MPU BHITTOIHEHUH MTPAKTUUECKOTO 3aJIaHUS;

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

— OTBEYaJl CAaMOCTOSITEJIbHO, 0€3 HAaBOASAIIUX BOMIPOCOB MPETOIaBaTes;

— BO3MO>KHBI OJ]HA — JIB€ HETOYHOCTHU MPU OCBEIICHUU BTOPOCTETIEHHBIX
BOIIPOCOB WJIM B BBIKJIAJIKAX, KOTOPbIE YUCHUK 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 Matepuaia (onpenenaeHsl « TpeOoBaHUSIMU K MaTeMaTHUECKOM
MOJITOTOBKE 00YYaOIIUXCsD» B HACTOAIIEH MporpaMme 1o MaTeMaTuKe);

— HWMEJHCh 3aTPyAHEHUS WIH JOMYIIECHBI OITHOKH B ONIPEICICHUN
MaTeMaTHYeCKON TEPMUHOJIOTHH, YePTEkKaX, BHIKIAIKaX, UCTIPABICHHbIE TIOCTE
HECKOJIbKMX HaBOJSAIIUX BOIIPOCOB MPEINO/1aBaTes;

— CTYJIGHT HE CIIPaBUJICA C IPUMEHEHHUEM TEOPHH B HOBOM CUTYyaIlMH MPH
BBITIOJIHEHUU MPAKTUYECKOTO 3a/IaHUsI, HO BBITIOJHUI 3aJJaHusl 00s13aTEIBLHOTO
YPOBHSI CJI0)KHOCTH TIO JIaHHOM TEME;

— MpU JOCTaTOYHOM 3HAHUH TEOPETUUYECKOT0 MaTepuasa BbIsBICHA
HeJI0cTaToYHasi ChOPMHUPOBAHHOCTH OCHOBHBIX YMEHUM U HAaBBIKOB.

Ommemka «2» CTaBUTCSA B CIACAYIOIIMX CIyYasx:

— HE PacKpbITO OCHOBHOE COJIep KaHNE yUeOHOro MaTepuraa;

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

— JIOMYIICHBI OMIMOKH B ONPEEICHUN TOHIATUIN, TIPU UCTIOIB30BaHUHU
MaTeMaTHYeCKON TEPMUHOJIOTHH, B PUCYHKAX, YePTEKax WK TrpaduKax, B
BBIKJIa/IKaX, KOTOPbIE HE UCIIPABJICHBI MOCIIE HECKOIBKUX HABOSIIINX BOIIPOCOB
IperoaaBaTels.

O6mas kinaccuduKkaius ommooK:

[Ipu olieHKe 3HaHUI, yMEHUN U HABBIKOB OOYYAIOIIUXCS CIIEYET YUUTHIBATh
Bce OMMOKM (TpyObie U HETPyObIC) U HEAOUETHI.

1. I'pyObIMU CUUTAIOTCS OIIHUOKH:

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

— HE3HAaHWE HAUMEHOBAHUU €IMHUI] U3MEPEHUS;

— HEYMCHHUE BBIJICIUTH B OTBETE IIABHOC;

— 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 COXpaHEHUE TOCTOPOHHETO KOPHSI;

— 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, ONIPEACICHUHN, TOHATU, TEOPUH, BEI3BAaHHAS
HEITOJIHOTOM 0XBaTa OCHOBHBIX MPU3HAKOB OTIPEICIAEMOTO TTOHITHS WA 3aMEHOM
OJTHOTO - JIBYX U3 3TUX MPHU3HAKOB BTOPOCTEIICHHBIMU;

— HETOYHOCTh rpaduka;

42



— HEpaUMOHAIbHBIA METOJ PELICHUS 331a4l WIA HEJOCTATOYHO
IIPOJyMaHHBIN IJIaH OTBETA (HAPYIIEHHUE JIOTUKH, TOAMEHA OTJAEIbHBIX OCHOBHBIX
BOIIPOCOB BTOPOCTENIEHHBIMU);

— HepalMOHAIbHBIE METOABI pa0OTHI CO CIIPABOYHOM U IPYTON JIUTEPATYPOU;

— HCYMCHHUC PCHIATH 3ada4H1, BBIIIOJIHATL 3a/IaHUA B O6I]_ICM BUAC.

3. Hemouyeramu SBIISIOTCS:
— HepalMoHAIbHBIC TPUEMBI BRIUMCICHUHN U MPe0Opa3oBaHUM;

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

7.3. OuleHoOYHBIE CpeCTBA 1JIsl MPOBeIeHUs TeKYIIel aTTecTAlNu

Texkymuii KOHTPOJIb MOKET TPOBOIUTHCA B popme:

— (poHTaIBHBIN OIpocC

— WHJIWBUYAJIbHBIN YCTHBINA OMPOC
— TMHUCHMEHHBIM KOHTPOJIb

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

— 3amura pedepara
— 3alUTa BRIMOJIHEHHOTO 3aaHus,
— pa3paboTka mpobiaemMbl 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 paliMOHAIBHBIE YHACIIA

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 TEOMETPUUECKU

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 4UCIIO CONPSHKEHHOE 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 GopMyIy Mepexoa OT OAHOTO OCHOBAHUS K IpyromMy?
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 OMPEACITUTENS.

28.Ecnu onpenenuTens 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 npuMepbl 0OpaTUMBIX (QYHKIIHMA.
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34 .Ilepeuncnuth crocoObl 3aaHus GYyHKIIMM, MX TOCTOMHCTBA U HEJOCTATKHU.
35.Yto Ha3bIBaeTcs rpaukoM (pyHKIHH?

36.KakoBbI ocoO0eHHOCTH TpadUKOB MPsIMON U 0OpaTHOM PyHKIHH?

37.0T yero 3aBUCUT 00IACTh OMPEICIICHUS CIOKHON QYHKITUU?

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 MPOU3BOIHON BbI 3HAETE?

44 .11o xakuM (hopmysaM BIYUCISIOTCS MPOU3BOIHBIE TPUTOHOMETPUUYECKUX
byHKIUNA?

45.I1o xakuM (opMyJiaM BBIYUCISIOTCS IPOU3BOJHBIE CTEIEHHON (PYHKIIMH?
46.11o xakuM (hopmynamM BBIYHCIIAIOTCS IPOU3BOIHBIE TTOKA3ATENbHON QyHKINUN?
47.I1o xakuMm (opMysaM BBIYHCIIAIOTCS IPOU3BOIHBIE JOrapuPMUIecKoil PyHKIUN?
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 KacaTellbHOW K Tpaduky pyHkiun 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 Ha3bIBAIOTCSI 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 HHTErpaibHOTO UCUUCIICHUS ?

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

63. Ecimu F(X) — mepBooOpa3Has s f(X), To kKakuM paBEeHCTBOM CBSI3aHBI OHH MEXTY
co0oi?

64. ChopmynupyiiTe TeOpeMy O CyIIECTBOBAaHUH MTEPBOOOPa3HON (DYHKITHH.
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 COBOKYITHOCThH TIEPBOOOPA3HBIX (DYHKITHIT?

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?

45



74.YeMy paBeH yroJi MEXIy BEeKTOpaMu?

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 CTEPEOMETPHH.

80.CiieicTBUS U3 aKCUOM.

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 MJIOCKOCTSX.

86.IIpu3Hak nepneHAUKYISPHOCTU MPSMOM U MIIOCKOCTH.
87.YpaBHEeHUS TIIOCKOCTHU (00111€€).

88.IIpu3Hak nepneHAUKYIIPHOCTH ABYX INIOCKOCTEM.

89.Y ciioBue nMapajuieIbHOCTH JBYX INTIOCKOCTEH.

90.Y cnoBre NeprneHINKyISIPHOCTH IBYX ITIOCKOCTEM.
91.Yron Mexay IByMs INIOCKOCTSMU.

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

95 IlpuBeauTe npuMeEPbl MHOTOITPAHHUKOB?

96.UT10 Ha3bIBACTCS TEJIOM BpalieHUs ?

97 IlpuBeauTe NpUMEPHI TEJI BPAILLICHHUS.

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
/375’
r) 2-logs 10 — logs 4;
)1) 3210g3 5;
2 logZ%—logzg
log, 256
2. YrpocTurte BbIpa)KeHHE:
7
) 8k3k§ 6) 6/a22
a) ——; e
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 yHkuu lim % npux, =0 u x, =c0.
X—=>Xp X

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
. 3 7 37 3z
B) sin( o — ), cosa=—,08f=——,—<a<2r U <—,
) sin(a — B), ecrucosa c Yij g g <e<2m < p 5

3 V2
r) COSZa,eCﬂuCOSa=g U 0<a<5.

tg150° sin 200°
2. Ompenenure 3HaK BBIPAKEHUS:

c0s320°ctg140°
3. BberumciuTe 3HaueHHWE OCTANIBHBIX TPUTOHOMETPUYECKUX (YHKIUN yria o,
3 37
€ClIh Clgo=— U 7 <a <—.
3 2
. 5,37
2
sin“(—+a) sin? ()

4. JIoKakKuTe TOXKISCTBO: =1.

Ctgz(a—2ﬂ') Ctgz(a—%)
2

5. Vmpocrure: sin(a—27z)-cos(%z—a)ﬂg(;z—a)~tg(3?7z+a)+cosz(%—a).

Bapuant Ne 2
1. Brruucnure:

sin 2 x —3cos? x
a) y=
2271 37'x

~ 2sin2 x+cos? x

) 13~ 177
6) sin( =2 + cos(=-2) +tg(Z5) — ctg (2L ;
)(6) (3)9(3) 9(4)

, €CIIN tgx = 3,

B) tg(a + B), ecau Ctga=§, O<a<%;

a 3 3z
) COS—,ecmuCosSa=— U —<a <2r.
2 5 2

sin 145°ctg250°
c0s315°tg200°

3. Beruucnaurte 3HaUY€HHME OCTAIBHBIX TPUTOHOMETPUYECKHX (PYHKIUN yriia o,

2. OmnpenenuTte 3HAK BbIPAXKCHUS:

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

. 7y . cost™Y —sint %Y -sinc =
5. Ynopocrure: cos(4) cos(6) sin( 4) sin( 6).
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Pabora 2:

1°.  ¢'= 8. (tgx)' =

2 (x*) = 9.  (ctgx)’ =
10°.  (arcsin x)' =

X' =
B gacTHOCTH, 110 (arccos x)' =

2\r _
. (x7)'= 120, (arctgx)’ =
(x)' = 130, (arcctgx)' =
x)'= [IPABIJIA JIUOOEPEHIIMPOBAHUS
1 14°,  (U+v)' =
| =
30 (kx+b)" = 150, (u-v) =
2 @)= 16°.  (uv)'=
B vactHoCTH, (") = 17°. (cu)’ =
5°.  (log, X)' = 8.y
B vactHOCTH, (Inx)" = (Vj -
lg X)' = '

B gactHOCTH, v .
6°. (sin x)' = ITPOU3BOJHAS CIIOXKHOU ®YHKIINN
70, (cosx) = 190, f(p(X)' =

Pabora 3:
3anucarh TaOJUYHBIC HHTETPAJIBI:
1°. dex =
2°. Ixadx = B gacTHOCTH, J. dx =
3, (I
X
4°, Iaxdx = B wactHOCTH, Iexdx =
5°, Icos xdx =
6°. I sinxdx =
dx
7°. =
-[ cos? x
dx
8°. =
-[ sin 2 x
dx dx
9, —_—= B ywactHoCTH, =
J Nreaera I J1-x?
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10°. j

dx
a’+x?

dx

B yactHOCTH, .[ =

1+ x2

7.4.01eHOYHBIE CPeICTBA ISl MPOBeeHUsI MPOMEKYTOYHOM aTTecTAlNU
IIpomexxyTouHas aTTecTalums

N JInunsbie [Tpumepsl
®opmMma [IpakTrueckui
aTTeCTALIN 3HaHuA YMenus ONbIT (BNAZiCTH) KauecTBa OIICHOYHBIX
CTyJEHTa CPEICTB
Kontponen | Kontpons Ouenka Ouenka Onenka KonTposibHas
as pabota | 3HaHUSA YMEHHsI peuiaTh | HaBbIKOB crocobHocTu | paboTa
OCHOBHBIX TUIIOBbIE JIOTUYECKOTO rPaMOTHO U | MpUJIAraeTcst
onpejeNieHul, | 3agadu B | MBIIUJICHUS] TP | YETKO
TEOpEM, obnacTu pelieHuu 3ajad | u3jaararb
dbopmy, npodeccuoHaNb | B obyacTu | Marepuaa B
MpaBuUil ¥ TIp. | HOU npodeccnoHallb | TUCHMEHHOM
B MaTeMaTHKE | JCSATENbHOCTH. | HOM BUJIE
Ouenka NEeSATETbHOCTH
YMEHHUS
MMOHUMATH u
YMETh
MPUMCHITh Ha
MIPaKTUKE
TEOPETUYECKU I
MaTepuan
DK3aMeH KonTpomns I'pamoTHO Ornenka Bomnpocsl  u
3HAHUS u3narartb CIIOCOOHOCTH | OMIIETHI
OCHOBHBIX TEOPETUUECKUI rPaMOTHO U | IPUWJIAralTCs
onpeNeleHul, | Matepuan u YEeTKO
TEOpPEM, YMEIo W3JIaraTh XOj
bopmy, MPUMEHSTh €ro pelieHus
MpaBUil U Tp. | IpU  PEIICHUH 3a/1a4 B
B MaTEeMaTHKE | MPAKTHYECKUX obnactu
3a1a4 npodeccruona
JIbHOU
JIeSATeTLHOCT
u
apryMeHTHPO
BaTh
PE3yJIbTAThI

7.4.1 IlpumepHbIe BONPOCHI /I NPOBeAeHHUs] POMEKYTOYHOM aTTecTalMu:

1. Ilenpie m pamuoHandbHble 4Yucia. JleiicTBUTENBbHBIC unciia. AOCOIIOTHAS M
OTHOCHUTEJIbHAS TOTPEIIHOCTH.

2. KopHu u crenenu, ux cBoicTBa.

3. Jlorapudm: onpenenenue u coiicTBa. Buasl norapudmos. [IpaBuna aeiicTBuit

c Jjorapudmamu.
4, Jlorapudmuyeckue ypaBHeHUs U HepaBeHCTBA. CrIOCOOBI pEIICHUS.
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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, Uccnenyiite GyHKIMIO HAa YETHOCT Y = X2 COSX.
S. Haiitu f°(1),ecnu f(x):)5(+4eX
. X2 e”
6. Haiitu npousBoanyto pyukuuun f(x) = ot In x+ -~
. x*  x? 1
7. Hailinute Mmakcumym QyHKIUM Y = 3 + 5 2x -2 3
8. Havitu Touku nepern6a GyHKIUU Y = . 2 .
— X
_ 2
Q. Haittu HeonpeneneHHbId HHTErPAT: j ( 22 X —Bde
cos’x 6
o . X+1
10. HaiiTu HeonpeIeIeHHBIN UHTETPAI: I ( dx
X
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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

MHUHUCTEPCTBO HAYKHN U BBICIIEI'O OBPA3OBAHIA PO
denepanbHOE TOCYAAPCTBEHHOE OI0KETHOE 00Pa30BaTEIbHOE YUPEIKACHUE BBICIIETO
o0Opa3oBaHUs
«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 P®
denepanbHOE rocy1apCTBEHHOE OI0KETHOE 00pa30BaTENIbHOE 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
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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
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Penensus
Ha pabouyIo IPOrpaMMy yueOHOM AUCIUTIMHEL

I1/1.01 MaTremaTHKa

anpHocTH 35.02.12 CagoBOo-ITapKOBOE U nanamagTHOE CTPOUTEIIBCTBO
aTuKa pa3paboTaHa IJd

JUISL CITEIH
pauns (manee CIIO)

PaGowass mporpamMMa Y4e€OHOM JIHCHUIUIMHBI [171.01 Marem

CTYIEHTOB CIELHAJIBPHOCTH CpEIHEro MpodecCHOHATBHOTO 0bpaso
35.02.12 CagoBo-mmapkoBO€ M JaHAIA(PTHOE CTPOUTEIHLCTBO Ha OCHOBE yueOHOHU JHCIUILINHEI

«MareMaTukay, SBJSIONIEHCS 00I3aTEILHOM YacThI0 0011eo0pazoBaTeIbHOIO IHKJIa OCHOBHOU
oOpa3oBaTensHOI nmporpaMMbl B cooTBeTcTBHU ¢ OI'OC 1no cnenuaabHOCTH 35.02.12 CanoBo-

IapKOBOE M JIaHAMA(DTHOE CTPOUTEIILCTBO.
Yuebnas gucnuriuHa [1J[.01 MaTteMaTtnka M3ydaeTcsi B LIMKJIE 001meo0pa3oBaTeIbHOM

IMOATOTOBKH y49€OHOIO IjlaHa B YacTH NpoduiabHbIX aucuuiuind [1J]. O6yuyenune npoBOOUTCS Ha
Oaze OCHOBHOro oobmero o6pa3oBaHUsl M HALEJIEHO HA IIOJIyYEHHE CPEIHEro OOMIEro
oOpa3oBanus. PaGovas mporpamma cocrabiieHa [Jisl O4HOM (HOPMBI OOyUEHHS.

IIporpamma cocraBiieHa KBATH(HLMPOBAHHO, OTJIMYAETCS CUCTEMHBIM IOAXO0A0M. B Heil
OXBAa9CHBI BCC OCHOBHBIC BONPOCHI II0 JAaHHOM AMCLUMIUIMHE, IpOdecCHOHaANbHAs] 3HAYUMOCTD
KOTOPBIX, IIPA MOAIOTOBKE KOMIICTEHTHEIX CIIEIIHAINCTOB, OCOOEHHO BeJIHKa. Buarl
BHCAYZIHTOPHBIX CaMOCTOSITCJIBHEIX paldOT MO3BOJIIIOT OOOOMMTE M YIUIyOUTH H3Yy4aeMEIN
MArcpHajl, M HaIpaBJICHBl Ha 3aKpEIUICHHE YMEHMS IOMCKAa, HAKOIUIEHUsS U 0O0paboTKu
Pa3sIMIHBIX HCTOYHUKOB MH(popMauuu. CrcTeMa 3HaHHM ¥ YMEHUH, 3aJI0’)KEHHAs B COICPKaHUH,
CIIOCOOCTBYET MPHUOOPETEHMIO NPAKTUYECKOr0 ONBITA M COOTBETCTBYET TPEOOBAHHAM K

pPE3yapTaTaM OCBOCHHs IipenMmera. [lacmopr mporpamMmbl OOOCHOBaHHO H IIOJIHO OTPaXKaet
COJACPXKAHUE IOUCLHHUIUIMHBI, €€ POJIb U MECTO B IOATOTOBKE CHELUAIHUCTAa CPEIHETO 3BEHA,

PaCKpBIBACT IEIIM W 3aJa4d Y4eOHOM IuCHUINIMHEL. OIpeneseHbl TpeOOBaHUS K YMEHUSM U

3HAHUSIM CTYAECHTOB.
Pabovas nporpamma paccunrtana Ha 248 yaca. JIaHHOE KOJIMYECTBO YaCOB, BHIIEIICHHOE

Ha OCBOCHHE YYEOHOM AUCLUIUIMHBI, IO3BOJHUT IOJYYHTH HEOOXOAUMEIC 3HAHUS W YMEHHWS,
KOTOPEIE MOX>XHO INPHUMEHSTHP B JAIBHEHWIIEM Ha IIpakKTHUKE. Te€MaTHYEeCKUH IUIaH HMEET
OIITHUMAJIPHOE pACIpENEJICHUE 4YacOB IIO0 pa3zjielaM U TeEMaM MO OYHOW dopMe OOydeHHUs, B
COOTBETCTBHH C Y4YEOHBIM IUIaHOM. Kaxnplii pasien NporpaMMbl OTpaXkKaeT TEMATHKY H
BOIIPOCHI, ITO3BOJISIOLINE, B IIOJJTHOM O0BEME, U3YUYUTh HEOOXOAMMBIM TEOPETHUSCKHUI MaTepHall.
[IpoBesieHHE NPAKTHYECKUX 3aHATHU, NPEAYCMOTPEHHBIX pabodell NpOrpaMMoM, MO3BOJISIIOT

3aKpENUTh TEOPETHUYECKUE 3HAHUSI, IPUOOPETEHHBIE IIPU U3YYEHUU JaHHOW JUCIUATUIAHEL.
N3ygenne puciuIuIidHbl «MaremaTukay crnocoOcTByeT 3 PEKTHBHOM U Ka4eCTBEHHOM

[IOATOTOBKE MOJIOABIX CIEHHAINCTOB B 00JaCTH NPOrpaMMHPOBAHMS B KOMIIBIOTEPHEIX
cucTteMax. Pabogas mporpaMma COAEpP>XKUT MUHUMYM JIUTEPATYpPbl, HEOOXOAMMOMN /ISl U3Y4CHUS

JTAHHOUW OUCIHIUILIAHEL.
Pa3paboraHHas paboyas 1nporpaMma yd4eOHOM mucHMIUIMHBL «MaTtemaThkay

PEKOMEHIYETCS JUIA MCIOJIb30BaHHUA B YYEOHOM IIPOLECCE IPU MOATOTOBKE 00yYalomuUXCs MO
cnenuanpHocTH 35.02.12 CagoBo-ITapKOBOE M JIaHAMAPTHOE CTPOUTEIILCTBO.

Penensenr:
W.0.3aB.kadepoil NpUKIIaIHON
mareMaTuku CPI'BOY BO KyoI'TY,

KaH/I.1e/1. HayK

A.l'. Ilpuroauna



Peuensus
Ha paGouyto mporpamMmmy y49e0HON AUCIUTUTHHBL
I1J1.01 MaTtemartnka
Js cnermmanbsrocTr 35.02.12 CamoBo-1mapkoBoe U TaHAIIAPTHOE CTPOUTEITHCTBO

Pabouass mporpamma yueOHoi muctmminabl [1J[.01 Matematuka paspaboraHa Jjisi CTYICHTOB
CIEIMAILHOCTH CPeHETo nmpodeccuoHanbsHoro oopaszosanus (nanee CI10) 35.02.12 CagoBo-mapkoBoe u
maHAmapTHOE CTPOWUTENBCTBO HAa OCHOBE YYeOHOW MAWCHUIUIMHBI «MarteMaTukay, SBISIONIencs
00s13aTeTPHON YacThI0 00IIEe00pa30BaTELHOTO IIMKJIA OCHOBHOW 00pa30BaTeNbHON TPOrpaMMBI B
cootBercTBrr ¢ PI'OC no cnienmansaoctn  35.02.12 CanoBo-napkoBoe 1 TaHAMA()THOE CTPOUTEIBCTBO.

VYueOnas nucrmmmHa [1J[.01 Marematnka wmsywaercs B 1ukie OIl obmeoOpasoBarenbHOI
noaroToBku yaeoHoro miana OITOIT CI1O B wactu mpodunbabx auctmruind [1/]. O0yduenne mpoBoIuThCS
Ha 0a3e OCHOBHOTO O0IIEro 00pa3oBaHMs M HALENIEHO Ha IMOJyYEHHE CPEeJHEro oOIero oOpa3oBaHusI.
Pabouas nporpamma cocrtaBieHa AJisi O4HOHN (HOPMBI 0OyICHHUSL.

PaGouass mporpamma y4eOHOW IUCIUIUIMHBI COCTaBJICHA JIOTUYHO, CTPYKTypa TUCIIHILIHHBI
COOTBETCTBYET IPHHIMITY €JUHCTBA TEOPETUYECKOTO U MPAKTHUECKOr0 00yUYEeHHSs], pa3fAeiibl BbIACICHBI
JTUJIAKTUYECKH 1enecoobpaszno. [lociaenoBaTenbHOCTh TeM, MpeularaéMblX K M3YYEHHIO, HalpaBiieHa Ha
KauyeCTBEHHOE YCBOEHHUE yueOHOTO MaTepuana. Bkl caMOCTOATENBHBIX pabOT MO3BOJISIOT 0000IUTh U
yrayOuTh W3ydaeMbId MaTepual W HaIllpaBIIEHbl HA 3aKpeIUICHWE YMEHHWs ITOWCKA, HAKOIUICHUS U
00paboTku uHpOpMaIUH.

Cucrema 3HaHWH W YyMEHHH, 3aJIOKEHHAass B COJEP)KAaHUH, CIIOCOOCTBYET MPHOOPETEHHIO
MIPAKTHYECKOTO OIBITA M COOTBETCTBYET TPEOOBaHMSAM K pe3ylbTaTaM OCBOeHHs Tpeamerta. [lacmopt
MPOrpaMMbl 0OOCHOBAHHO M MOJTHO OTPasKaeT COJIepKaHNe AUCHUILIMHBL, €€ POJIb U MECTO B TIOATOTOBKE
CHCIMAINCTa CPEIHET0 3BEHA, PACKphIBacT IMEdM M 3ajadd ydeOHOW AuciMIUMHBL  OmpeneneHbl
TpeOOBaHMS K YMEHHUSIM U 3HAHUSM CTYACHTOB.

[Iporpamma paccuurana Ha 248 yacoB. TeMaTHUECKUI TUTAH U COJICPIKAHNE YUCOHOHN JTUCIUTUIHHEI
PacKpBIBAIOT TOCIIEIOBATEIILHOCTh TMPOXOXKACHUS TEM, COOTBETCTBYIOT TEMAaTHYECKOMY TIUIAaHy H
pacmpeneneHn0 4YacoB. B mporpamme ompeneneHbl ¢Gopma TMPOBEIEHUs, IEH, 3aJadyd yd9eOHON
JUCITUIUTAHBI, TIPEACTaBleHbl 00s3arenbHble (OPMBI OTUETHOCTH. Peann3oBaHBl JIHIAKTUYECKHE
NPUHIMIBEL O0YYEHHUs: HEeNOCTHOCTh, CTPYKTYPHOCTB; OTpaKE€Ha B3aUMOCBSI3b MEXKIY OTIEIbHBIMU
AJIEMEHTaMH CTPYKTYPHI.

W3ydeHne maHHOW IUCHUILTUHBI CrocoOcTBYyeT A(h(EKTHBHON H KauyeCTBEHHOH IIOJTrOTOBKE
CTY/ICHTOB.

[lepedeHs pekoMeHyeMOi OCHOBHOM M JONOJIHUTENLHON JIUTEPaTyphl BKIFOYAET OOIIECIOCTYITHBIE
WCTOYHHKH, B MocieaHee BpeMs ( He mo3nHee 5 jer). [lepeuncnennsie MHTEpHET-pEeCypChl aKTyalbHBI U
JIOCTOBEPHBI.

Paspaborannas mnporpamma yueOHoOW aumcuumruimbabl  [1J[.01 MaremaTtuka MOXeT OBIThH
pPEKOMEH/IOBaHa sl KCTIOJIB30BaHUsI B y4eOHOM TIpoIiecce MpH MOATOTOBKE 10 crenuaibHocTi 35.02.12
CaroBo-TIapKoBO€ 1 JIaHTIIA()THOE CTPOUTEIHCTRO.
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