MHUHHUCTEPCTBO IMTPOCBENIEHUS POCCUMCKOMN ®EJNEPAIINU

Kyiiopimesckuii ¢puanan gpeaepaabHOro rocyAapcTBeHHOro 01/IKeTHOI 0
00pa30BaTeJILHOIO yUpe:kaeHus Bbiciiero oopazosanus «HoBocudupckmii
roOCy/1apCTBEHHBbIH NeJarorn4ecKkuii yHuBepcuTen)

YTBEPXKIAIO

Jlexan

dakynpreTa MCUX0JIOTr0-IeAarornaecKoro
oOpa3oBaHUU

)
! o
j > / E.A.3aBepmuHckas

(moxmnuce)

PABOYAS ITPOI'PAMMA JUCHUIIJINHBI
JJleMeHTApHAs MaTeMaTHKAa

Hanpagienue nmoaroToBKu:
44.03.01 ITeparoruueckoe o0pazoBaHue

Hamnpasnennocts (mpoduib):
MartemaTuyeckoe oopazoBaHue

VYpoBeHb BBICIIETO 0OPA30BAHUSL:
O0akanaBpuar

®opma 00ydyeHus:
3204HasA

KyiiOpimes 2022



COCTABUTEJIN:

Kanmuaar memarorudyeckux HayK, TOICHT, 3aBeAyIOmui kadeAapoil MareMaTHuKd, WHPOPMATHKU U
Metoauku nipenogaBanus U. A. JlyakoBckas

PEKOMEH/IOBAHO K UCITIOJIb3OBAHHUIO B YYEBHOM ITPOLHECCE
Ha 3acefanuu Kadeapbl MaTeMaTuku, nHGopMaTuku u Metoauku npenogaBanus (KD) (mpotokom Ne§
ot 20.04.2022 1.)



1 HHOACHHUTEJBbHAS 3AIIUCKA
1.1 e ocBoOeHUs TUCUUIIUHDI:
dbopMUpOBaHUE TPEACTABICHUI O 3HAYCHHH Kypca »JJIEMEHTApHOW MAaTeMaTUKH B CHUCTEME
MaTeMaTUYECKUX AUCIUIUIMH U B CHCTEME MaTeMaTUYECKUX 3HAHHWK, (POPMHUPOBAHHUE TIPEACTABICHHUI
(0] JIOTUKE paBBI/ITI/ISI 148 HAaIIOJIHCHU A
IIKOJIBHOTO Kypca aireOpsl ¢ Y4eTOM peaju3alid OCHOBHBIX JUAAKTHUYECKUX IPHHIUIIOB.

1.2 MecTOo TMCUMIJIMHBI B CTPYKTYpPe 00pa30BaTe/IbHOM NMPOTrpaMMbl

[TporpaMma IUCHUIUTMHBI pa3paboTaHa B COOTBETCTBUU C (elepalibHBIM TOCYIapCTBEHHBIM
00pa3oBaTeNbHBIM CTAaHJAPTOM BBICHIETO O0pa30BaHUs IO HampamiaeHUIO mnoarotoBku 44.03.01
[lenarornyeckoe oOpa3oBaHUE, YTBEPKICHHBIM MpukazoM MunobOpuayku Poccun ot 22.02.2018 r.
Nel21, npodeccuoHanbHbIM CTaHAAPTOM: Menaror (mexaroruyeckas AedaTeIbHOCTh B cdepe
JOIIKOJIBHOTO, HAYaJbHOTO OOIIEro, OCHOBHOTO OOIIero, CcpeaHero oomero oOpa3oBaHUS)
(BocmiuTaTelNb, YYUTENH), YTBEPKACHHBIM MPUKa30M MHHHCTEPCTBA TPyAa U COLUAIBHOU 3aIUThHI
Poccuiickoit @enepanuu ot 18.10.2013 r. Ne544H.

JucuunimHa OTHOCUTCS K 00s3aTenbHOM uvactu Onoka 1 «/lucuuruivbe» ydeGHOro miiaHa
00pa3oBaTeNbHOM TporpamMMbl, u3ydaercs B 4, 5, 6 cemectpax. Tpynoemkocts qucturumaast: 11 3E /
396 dacoB, B ToM uuncie 36 4YacoB - KOHTakTHas pabora c mpernogaBarteneMm, 343 wyaca -
caMocCTosTelIbHas padoTa (Tabnuna 2).

1.3 Il.nanupyembie pe3yJabTaThl 00y4eHHU M0 JMCUMUIINHE

JuctumimHa HarmpasiieHa Ha POPMUPOBAHUE KOMIICTCHIIMH(-UH ), TPEICTABICHHBIX B Ta0HIIe 1.

Tabnuya 1
Iln1anupyemble pe3ybTaThbl 00y4eHHs MO UCHHUILINHE

KOI[ 1 HAaUMCHOBAaHUEC KOMIICTCHIIN

[Inanupyemsle pe3ysbTaThl
WMHuKaTOpbl TOCTUKEHUS KOMIIETCHIIUU 00y4yeHHMsI 110 TUCLUIUIMHE

YK-1 Cnioco0eH ocymiecTBIATh NOUCK, KPUTHYECKUI aHAIU3 U CMHTe3 HHGopManum,
NPUMEHATH CUCTEMHBIH MOJXO0/1 1JIs1 pellieHNsl MOCTABJEHHbIX 3a/1a4

VYK-1.1 JlemoHCTpupyeT 3HaHUE OCOOEHHOCTEW CHUCTEMHOIO M
KPUTUYECKOTO MBIIUIEHUS, apryMEHTUPOBAaHHO (opMupyer
COOCTBEHHOE CYXXJIEHME U OLEHKY HH(pOpMaluu, MPUHUMAET
000CHOBaHHOE PELICHUE.

VK-1.2 [Ilpumenser noruuyeckue (OpMbl U TMPOLEIYPHI,
crocobeH K pediexkcuu Mo IMOBOAY COOCTBEHHOM U UYKOH
MBICIIUTEJILHON 1€ATEIbHOCTH.

VK-1.3 Axanu3upyeT MCTOYHMKM HHPOpPMALUU C LENbIO
BBISIBJIGHUSI WX TIPOTUBOPEYMH M  MOMCKA JIOCTOBEPHBIX
CYXKJIECHUU.

3HaTh:

METO/Ibl KPUTUYECKOTO aHAIN3a U
CUHTe3a UH(pOpMaIUN

YMers:

MPUMEHSTh CUCTEMHBIN TIOIXO/]
JUIsl pEIIEHUS TOCTABJIEHHBIX
3aj1a4

Bnaners:

HaBbIKaMU pedieKkcuu 1o MmoBoy
COOCTBEHHOM U 4yXOii
MBICIIUTEJILHON 1E€ATEeIbHOCTH

ITK-1 Cnoco0eH ocBauBaTh U HCIOJIb30BATH TeOpeTHYECKHE 3HAHUSA U NPAKTHYECKHEe YMeHU
H HABBIKH B NPEJIMETHOH 00J1aCTH NPH pelIeHUH NPodecCHoHAIBHBIX 32124

IIK-1.1 3Haer cTpyKTypy, COCTaB M JUIJAKTHYECKHE EIUHHUIIBI
npeaMeTHOM 001acTH (MIPerno1aBaeMoro NpeMeTa).

[TK-1.2 YMeeT ocymiecTBIATh OTOOP Y4eOHOTO COAep KaHus IS
€ro peamu3alMd B  pa3IM4YHBIX (Qopmax oOyueHus B
cootBetcTBUH ¢ TpeboBanusimu ®I'OC OO.

[1K-1.3 [lemoHCTpHpyeT yMeHHE pa3pabaThiBaTh pa3JINUHbIC
¢dbopMbl y4eOHBIX 3aHATUN, MNPUMEHSATH METObl, MPUEMBI U
TEXHOJIOTUH 00y4EHUs], B TOM YHCie HH(POPMAIIMOHHEIE.

3HAaTh:

* PpOJIb U MECTO MaTEMaTHUKH B
oO11eil kapTHHe HAYYHOT'O 3HAHUS;
* CTPYKTYypY, COCTaB H
TUTaKTHIECKHUE eTNHUIIBI
COJIepKaHus IIKOJIBHOTO Kypca
MaTEeMaTHKH.

Ymers:

OCYILIECTBIISATH OTOOP y4eOHOTO
COZIEPKaHMS JJIS €T0 peai3anui
B Pa3NMUYHBIX (OpMax 0OyueHUs B
COOTBETCTBUH C COBPEMEHHBIMHU
TpeOOBAHUSIMHU K 00pa30BaHUIO




Bnaners:

* JEUCTBUEM IIPOCKTUPOBAHUSA
pasIuyYHBIX HOpPM yUEOHBIX
3aHATHH,

* HaBBIKOM IIPUMEHEHUS
Pa3IMYHBIX METO/0B, IPUEMOB U
TEXHOJIOTUI B 00y4eHHUH
MaTEMaTHKeE.

IIK-3 Cnocoden ¢opMuUpoBaTHh Pa3BUBAIOIIYI0 00pa30BaTEIbHYIO CPeay AJIsl JOCTHKEHU S
JIMYHOCTHBIX, PeAMETHBIX U MeTANPeIMEeTHBIX Pe3yIbTATOB 00y4eHus CPeACTBAMH
npenogaBaeMbIX YUeOHBIX NPeIMeTOB

[1K-3.1 Bnageer crocobamMu MHTETpanuyd y4eOHBIX MPEIMETOB
JUIE  OpraHM3allid  Pa3BHBAMOIICH y4eOHOW  JESITEeIHHOCTH
(uccrenoBaTeIbCKOM, MPOEKTHOM, TPYNIIOBOM | JIp.).

I1K-3.2 Hcnonp3yer o0pa3oBaTeNbHBIN MIOTEHLIUAT
COLIMOKYJIBTYPHOH cpesibl perMoHa B MpernojaBaHuu (IpeameTa
1o MpouiTt0) B y4eOHOM ¥ BO BHEYPOUHO JIEATEIIHHOCTH.

3HaTh:

* XapaKTEePHUCTUKY JINYHOCTHBIX,
NPEIMETHBIX U METANPEIMETHBIX
pE3yJIbTaTOB B KOHTEKCTE
00y4YeHHsI MaTEeMaTUKE;

* 0COOEHHOCTH MHTETrpalliu
y4€OHBIX IPEIMETOB IS
OpraHHU3aIH Pa3HbIX CIOCOOOB
y4eOHOU NEeATENbHOCTH.

YMeTs:

* OKa3bIBaTh M1€JJarOTMUECKYIO
MOAJEPKKY 00y4aroumMcs B
3aBHCUMOCTH OT MX
00pa3oBaTeNbHbIX PE3yIbTaTOB;
* OpraHHU30BbBIBATH YUEOHBIN
MIPOLIECC C UCIIOJIb30BAHUEM
BO3MOXKHOCTEM 00pa3oBaTenbHON
Cpezbl 1Sl pa3BUTHS MHTEpeca K
IpeIMETy B paMKaxX YpOUHOH U
BHEYPOUYHOM 1€ATEIBHOCTH.
Bnaners:

* HaBBIKaMH OpTaHU3ALUU U
MPOBEJICHUS 3aHATHM C
MCII0JIb30BaHUEM BO3MOKHOCTEN
00pa3oBaTeNbHOM cpeabl s
JIOCTH>KEHUS 00pa3oBaTeIbHbBIX
pe3ynbTaTOB M O0eCTieYeHUs
KauecTBa y4eOHO-
BOCIIMTATEIBHOTO Mpoliecca
CPEACTBAMU MAaTEMaTHUKH.




2 COAEP KAHME JUCHUIIJINHBI

YeTBepThlil ceMecTp
Tema 1. Auredpa: Tok1ecTBa, YpABHEHHS U HEPABEHCTBA, CHCTEMbI
Pa3znoxeHne MHOrOWIEHOB Ha MHOXHUTENIH. TOXKAECTBEHHbIE NPeoOpa3oBaHMs PAlMOHAIBHBIX
BBIPAXKEHHUIA. Meton MaTeMaTUYECKOU AHIAYKLUH. ToxxnecTBEeHHBIC npeoOpazoBaHus
MPPaLMOHATIbHBIX BBIPAKCHUM. ToxxnecTBeHHBIE npeoOpa3oBaHus
NOKa3aTeIbHBIX U JIOTapu(MUYECKUX BBIpAKCHUH. PaBHOCHIBHOCTH YpaBHEHHMI U HEPAaBEHCTB.
OO011e MeTo/Ibl pelIeHUs] PALMOHATIbHBIX YPaBHEHHM, HEPABEHCTB U UX cucteM. [IpreMbl 1 MeToabl
pelIeHusT YpaBHEHHH M HEPaBEHCTB, COAep)Kale 3HaK Momayits. OOmue METObl peleHHS
VUPPALMOHAIBHBIX YPaBHEHHMM, HEPABEHCTB M HUX CUCTEM. MeToabl penieHMsl MOKa3aTelbHbIX U
Jorapu(pMHUUECKUEe ypaBHEHMH M HEpaBEHCTB. ['paduyeckuii MeToa pemieHus: ypaBHEHHH U
HEPABEHCTB.

Tema 2. Apudmeruxa
CgoiictBa genumoctr. OcHoBHas Teopema apupmeruku. HOJl u HOK uucen. Anroputm EBximaa.
[IpencraBienue paloOHAIbHBIX YUCEN B BUJE g-UYHOM ApOOH.

IIsThIi ceMmecTp
Tema 1. Tpuronomerpus
ToxaecTBeHHbIE  NPeoOpa3oBaHUs  TPUTOHOMETPUYECKHUX  BblpaxkeHHil.  ToxkIecTBeHHbIE
npeoOpa3oBaHus BBIPAKEHUH, COAepkKalluX OOpaTHbIe TPUTOHOMETpHYeckre (GpyHKuuu. MeToss
pelIeHNs TPUTOHOMETPUYECKUX YPaBHEHUN U HEPABEHCTB. Y paBHEHUS U HEPABEHCTBA, COJCpPIKaIIIHe
oOpaTHbIe TPUTOHOMETPUYECKHUE GbyHKIUY. Tpuronomerpuueckue u oOpatrHbIe
TPUTOHOMETpHUYECKHE (DYHKIMH, UX CBOWCTBA U TpapUKH.
Tema 2. UccaenoBanue GyHKUMi 3JIeMEHTAPHBIMHE MeTOAAMU
[Tonstne ¢ynkumu. Kiaccel snemeHTapHbIX (QyHKIME. Onepanuu Ha MHOXECTBE (QYHKIUH.
CeoiictBa ¢Qynkuuil. ['paduku OCHOBHBIX d3JeMeHTapHBIX (yHKuMHA. [paduku  npoGHO-
panmoHanbHBIX (GyHKIMA. ['paduku ypaBHEHHI, coiep)almux 3HAK Momyis. [lokasarenpHas |
norapudmuueckas GyHKIUS, UX CBOICTBA U IpadUKH.
Ilecroii cemecTp

Tema 1. Ilnanumerpus
TpeyronbHuk. Buabl TpeyronbHUKOB. MeTpuyecKkrue COOTHOLIEHHS B TPEYroJIbHUKE. 3aMeuaTebHbIe
TOYKM U JINHUU TPEYrojbHUKA. YeThIpeXyroibHUK. Buasl 4eThIpeXyroinbHUKOB. OKpyKHOCTH.
Bnucannble u omnucaHHble MHOrOoyrojbHuUKH. CBOWCTBa KacaTelbHBIX K OKpyxHocTH. Ilnomans
TPEyrojbHUKAa U 4YeTblpexyrojbHuka. [lmomamum ¢uryp. KoopauHaTHbId, BEKTOpHBIH U
KOOpPJMHATHO-BEKTOPHBIE METO/IbI PEIICHUS IIJIAHUMETPUUECKHX 3a/1au.

Tema 2. Ctepeomerpust
Mmuororpannuku. Buael MHororpannukos. ITnomane noBepxuoctu u o0beM. Tena BpaeHus. Bussl
Tes BpameHus. [lnomanp nosepxHoctu U oobeM. KoMOMHAIIMM MHOTOTPaHHUKOB U TEJl BPAILLCHMUS.
N300paxeHne MpoCTpaHCTBEHHBIX (uryp Ha miockoctu. IlapamnensHas npoekuus.Borancinenue
IUIONIA/IA CEYEHMs] MHOTOTrpaHHMKa. [IpreMbl HaXOXAEHNS PACCTOSHUNA MEKIY CKPELIUBAIOLIIMMUCS
npsiMbIMU. PaccTosiHue OT TOYKH 710 TIIOCKOCTH.

Conep:xkanue padoT Mo TUCUMUIIIMHE

Tabauya 2
o]
Buast u hopmsl paboThl, yac S . < 5 5
Conepxanue paboTbl KonrakrtHas pabora = o S S EE
o S o o T N 2 g
a2 & o &f o &F 0 & 2 m S
E S BQELCE =& S Z

YerBepThIii cemecTp

Tema 1. Anrebpa: ToxIecTBa, ypaBHEHHS U

HEPAaBEHCTBA, CUCTEMBI 6(2) 86 92
Tema 2. Apudmernka 4 80 84
IloaroroBka K 3a4ery 4 4

IIsaTbIii cemecTp

Tewma 1. TpuronoMerpus 10(2) 60 70
Tewma 2. MccnenoBanue GyHKUIUI

3JIEMEHTAPHBIMH METOIaAMHU 10 60 70




IlonroToBka k 3a4eTy | ‘ ‘ | | 4 ‘ 4 ‘
lecroii cemecTp

Tema 1. [Tnanumerpust 2(2) 27 29

Tewma 2. CtepeomeTpust 2 30 32

[TonroToBKa K 3K3aMeHY 2 9 11

WTOro 10 IUCIUIIMHE 346) | 2 360 396

* B ciydae mpoBeneHUS KOHTAKTHOW WIJIM CaMOCTOSITENIbHOW paboThl B (oOpMe MPaKTHYECKOU
HOJrOTOBKH, Yachl Ha MIPAKTUUYECKYIO MOJITOTOBKY YKa3bIBAIOTCS B CKOOKaX.



3 METOJAUYECKHUE YKA3AHUSA JJI51 OBYYAIOIUXCS IO OCBOEHUIO
JUCHUIIIMHBI
I[HSI YCHICIIHOTO OCBOCHHUA AUCHUIIMHBI CJICAYCT O3HAKOMHUTLCA C COACPIKAHHUEM PA3JCJIOB U TCM O
IUCHUITIMHE (CM. M. 2), CIEeI0BaTh TEXHOJOTWYECKOW KapTe NP BBHITOJHEHUH CAMOCTOATENBH M
pabotbl (Tabs. 3), UCMOIB30BaTh PEKOMEHIOBAHHBIE pecypchl (1. 4) W BBHINONHATH TPEOOBAH (s
BHYTPEHHHX CTaHJApTOB YHHBEPCUTETA.

4 YYEBHO-METOJANYECKOE OBECIIEYEHHME JUCHUIIJINHBI

4.1 OcHoBHasi yueOHasi IuTEpaTypa
1. baBpun, HMBan MBanoBuu. MatemaTuka : Yy4eOHWUK JJii BY30B 10 HaIpaBJCHUS
"[legarornueckoe obpazoBanue", "[lcuxonoro-nenarorndaeckoe ooOpasoBanue" : HOMymeHo M-Bo
obOpazoBanus u Hayku P / U. U. baBpun. - 9-¢ uzn., ucnp. u gom. - Mocksa : Akagemus, 2011.
624 c. - (Bricmee npodeccuonansHoe oOpazoBanue. [legarornueckoe oopasosanne) (bakanaBpuar
- [Ipunox.: Taba. 3HaYeHui. - bubnuorp.: c. 615. - 6akanaspsl. - ISBN 978-5-7695-7999-8
2. boromonos, Hukomnait BacunbeBny. [IpakTudeckue 3aHsATHS 110 MaTeMaTHKE : ydeOHOE TOcoOw
Ui OakajaBpoB : gomyiieHo M-BoMm oOpazoBanust PO / H. B. boromonos. - 11-e u3zn., nepepad.
not. - Mockaa : FOpaiit, 2013. - 495 c. - (bakanaBp. bazoserii kypc). - ISBN 978-5-9916-2648-4
3. T'eometrpuss : B 2 T. : yueOHOoe mocoOue mJigi BY30B IO chenudanbHocTu '"Martemaruka
HanpasiieHuto "[legarornyeckoe obpazoBanue” (mpoduiap "MartemaTrka') : peKOMEHI0BaHO Y M
By30B P®. T. 2/ [H. U. I'ycesa, H. C. [lenucosa, JI. A. Urnatoukuna u nip.]. - Mocksa : Akagemu:
2013. - 448 c. - (Beicmiee mpodeccuoHanpbHOe oOpaszoBanue. Ilemarormueckoe oOpa3oBaHW(
(bakanaBpuar). - bubimorp.: c. 442. - ISBN 978-5-7695-8804-4

4.2 lonoaHuTeIbLHAsA yueOHAasl JIuTepaTrypa
4. [TotanoB M. K. AnreGpa, TpUrOHOMETpPHSI U AJIeMEHTapHbIE PYHKIINH : yueOHOe TocoOue st
nies. By3oB : gomyimeno YMO By3oB P® / M. K. Tloramnos, B. B. Anekcannpos, I1. . [Tacudenko.
Mocksa : Beicmag mxomna, 2001. — 735 c.
5. JlurBunenko B.H. Ilpaktukym no anementrapHoil Matematuke: Anredpa. Tpuronomerpusi:
VYueb. mocodue i1t CTyAeHTOB (U3.-MaT. CIiell. Iej. UH-TOB. — 3-€ U3/l., nepepad. u jpom. — M.:
«ABF», 1991. — 352 c.
6. JIutBunenko B.H. [Ipaktukym no snementapHoil matrematuke. Tpuronomerpus / B. H.
JlutBunenko, A. I'. MopakoBud. — Mocksa : BepOym-M, 2000. - 160 c.
7. JIutBunenko B.H. [IpakTukym no sneMeHTapHON MaTeMaTHKe : yueOHOe TocoOue 11 BY30B :
nonymeno YMO By3os P® / B. H. JIutsunenko. - Mocksa : Bepoym-M, 2000. - 480 c.
8. Onexnuk C. H. 3agauu no anredpe, TPUTOHOMETPUH U 3JIEMEHTAPHBIM (QYHKIMSM : ydeOHoe
nocobue s nen. By3oB : gomnyiieHo YMO By3os P® / C. H. Onexnuk, M. K. Tloranos. — Mockga
Bricmias mkoma, 2001. — 134 c.

4.3 Pecypchbl OTKPBITOTO 10CTYNA
9. Hayunas menmaroruueckas OJeKTpoHHass Oubmmoreka [DnekTtponHblii pecypc]. UR
http://elib.gnpbu.ru/
10. [Mepconanbubie caittel npenogasareneii KO ®I'BOY BO «HI'TIY» / https://prepod.nspu.ru/

4.4 TexHO10rH4YeCKasi KAPTa CAMOCTOATEJIbHON PadoThl CTY/AEHTA

Tabnuya
TeMbl qUCIUTITUHBI [Tepeuenp yueOHO-METOIUUECKOT0 0OeCTIeUeHUs
(HOMep rcTouHuKa 3 1.11. 4.1-4.3)
3aaHus 115 CaMOCTOATEIbHON paboThI
YerBepThli ceMecTp

Tema 1. Aaredpa: To:xkaecTsa, OcHoBHas yuebHas iureparypa: 1,2
YPABHEHHsI M1 HEPABEHCTBA, CUCTEMbI JlononmHuTenpHas yaeOHas muteparypa: 4,5,9

CamocrosiTeibHas padora

(4(1.2—9)-( 1‘— 1‘)
Haiizne 3HaYeHUs BHIPAXKEHMS: 20 -3 2a+3




OcBo6oaUTECH OT UPPALMOHATIBHOCTH B 3HAMEHATEIE:
1

316 +3/8+¥4+3/2+1
Pemmre parpoHaibHbie YpaBHEHUS
Dx* +2x> —6x° +2x+1=0;

x> +1 x*-1

2) - =23.
X—4 Xx+3

HpOBeCTI/I aHaJIM3 IMIKOJIBHBIX y‘IC6HI/IKOB 110 MaT€MaTUKEC Ha HAJITMYUC YKaSaHHOﬁ TCMBI.
CocTaBUTh MUHU-KOMILICKC THIIOBBIX 3aaa4 U3 MKOJBbHBIX y‘le6HI/IKOB.

Tema 2. Apudmernka OcHoBHas ydeOHas nuteparypa: 1,2
JononuurensHas yuebHnas nureparypa: 9,11,
12,13

CamocrosiTeibHas padora

HOK nByx uucen paBHo 240, a ux HO/JI paBen 8. HaiiTu 3Tu yucna, eciau M3BECTHO, YTO
MEHBIIIEE U3 YHCEN CONEPKUT TOJIBKO OMH MHOXHTENb 5, HE BXOIALINNA B O0JIbIIIEE YHUCIIO.
J171s U3roTOBIEHUSI HOBOTOJHUX MMOJAAPOYHBIX HAOOPOB KYNWJIH OPEXOB, KOH(ET U MPSIHUKOB
— Bcero 760 mtyk. OpexoB B3 Ha 80 mTyk Oosiblie, 4eM KOH(QET, a NpsHUKoB — Ha 120
HITYK MeHblIe, yeM opexoB. Kakoe HauOomblliee YMCIO OJWHAKOBBIX MOJAPKOB IS JETEH
MOJKHO CJieaTh U3 3TOro 3amnaca?

3. Ucnonw3ys 6unom HeroToHa, paznoxwure mo Gopmyse (a — \/E )6

HpOBeCTI/I aHaJIM3 IIKOJIbHBIX y‘-Ie6HI/IKOB 10 MaT€MaTUKEC Ha HAJTMYUC YKaSaHHOﬁ TCMBI.
CocTaBUTh MUHH-KOMILIEKC THITOBBIX 3aJa4 U3 IKOJbHBIX y‘I€6HI/IKOB.

IIsiThIi ceMecTp

Tema 1. Tpuronomerpust OcHoBHas yueOHas iureparypa: 1,2

JononuurensHas yuebHas nureparypa: 4,5,6,
8,10

CamocrosiTesibHas padora

1. Tloctpouts rpaduk pyHkimu Yy =3 — 2COS(X —1).
2. Haiinure ob6nacth onpenenenus GyHKIuu Yy = Sin 3X + tg2x.
3. Brmaucnure:

. [ 4 . 4]
sin| arccos — + arcsin —
5 5
1
2003[2 arcsin 2)

V3 1. .3
—tg| Sarctg — ——arcsin —
3 4 2

HpOBeCTI/I aHaJIM3 IIKOJIbHBIX y‘-Ie6HI/IKOB 10O MaT€MaTUKEC Ha HAJTMYUEC YKaSaHHOﬁ TEMBI.
CocTaBUTh MUHH-KOMINIEKC THITOBBIX 3aJa4 U3 IKOJbHBIX y‘IC6HI/IKOB.

Tema 2. UcciienoBanne GpyHKIHMH OcHoBHas yueOHas nuteparypa: 1,2
3JIEMCHTAPHBIMU METOAAMU JononuurenbHas yueObHas nureparypa: 4,7,8,
12,14

CamocrosiTeibHas padora

Haiitn MHOKeCTBO 3HaueHuit pyHKIHil Y = —X* —2X 3.

X + X
X*—x
HaiiuTe HanNMeHbIIIee 1eoe 3HaueHne pyHKuun Y =1—8c0os® X -sin’ X .

HccnenoBaThb (I)YHKI_II/IIO Ha YETHOCTb MJIM HCYETHOCTL: Y =

HpOBeCTI/I aHaJIN3 IIKOJBbHBIX y‘Ie6HI/IKOB 10 MaT€MaTUKEC Ha HAJTMYUEC YKaSaHHOfI TEMBI.
CocCTaBUTh MUHHU-KOMILICKC THITOBBIX 3aaa4 U3 MKOJBbHBIX y‘IC6HI/IKOB.

IlecToii cemecTp

Tema 1. [lnanumerpus OcHoBHas yueOHas nuteparypa: 1,2,3
JlononmuurensHas yueOHast tuteparypa: 5,6,7

CamocrosiTesibHast padoTa




B tpanmeruu ABCD c¢ ocuoBanmsimu AB u CD muaronamu AC u BD paBuwer 18 u 16
cooTBercTBeHHO. Ha nuaronamu AC kak Ha JMaMeTpe TOCTPOEHA OKPYKHOCTD,
nepecekaromas npsimyio AB B Touke K. Haitnure nnuny AK, ecnu uzsectno, uto ZCAB B
nBa pa3za Menbie ZABD.

B ocrpoyroisrom Ttpeyronbauke ABC sin Z/BCA = ‘}% , Sin ZBAC =g , BC =+/29 .

Haitaure momans tpeyroibHuka ABC.

HpOBeCTI/I aHaJIM3 IIKOJIbHBIX y‘Ie6HI/IKOB 10 MaT€MaTUKEC Ha HAJTMYUC yKa?;aHHOf/'I TCMBEI.
CocTaBuUTh MHHH-KOMILIEKC THITOBBIX 3aJa4d U3 IKOJIbHBIX y‘le6HI/IKOB.

Tema 2. CtepeomeTpust OcHoBHas yuebHas nureparypa: 1,2,3
JlonomuuTtenpHas yueOHas tuteparypa: 5,6,7

CamocrosiTesibHas padora

Pe6po xyoa ABCDA;1B:C1D; paBHO \/§ . Haiinute paccrosinre ot BepmnHbl C 10 MIIOCKOCTH
BDC;.
Bricora nununaapa paBua 80, a pamguyc ocHoBaHUSl 26. B OKpy)KHOCTh OCHOBaHHS BITHMCAH
octpoyrosbHbiid TpeyroibHUK ABC Ttakoii, uto BC=20, a AB=AC. Otpe3ku AA; u BB; —
oOpazyromue muuHapa. Haiinure kotanreHc yria Mexay miockocteio CBB1 1 miiockocTbio
BA,C.

HpOBeCTI/I aHaJIM3 IIKOJIbHBIX y‘-IC6HI/IKOB 10 MaT€MaTUKEC Ha HAJTMYUC YKaSaHHOﬁ TCMBI.
CocTaBUTh MUHH-KOMILIEKC THITOBBIX 3aJa4 U3 IKOJbHBIX y‘Ie6HI/IKOB.

5 PECYPCbI, HEOBXOJUMBIE JJIA OCYIMECTBJIEHUS OBPA3OBATEJIBHOI O

MMPOLIECCA IO JUCHUIJIMHE

5.1 UudopManiuoHHbIe TEXHOJIOTHH

O6p830BaTCHLHBIﬁ mnmponecc OCymieCTBIIACTCA C HNPUMCHCHHUCM JIOKAJIBHBIX W pacClipe, CICHHBI

MH(OPMALIMOHHBIX TEXHOJIOTHH (Tabnuiel 4, 5).

JlokalbHbIE I/IH(l)OpMalII/IOHHbIe TEXHOJOI'MH

T bruya 4

Ilepeuenb
JTUTCH3NOHHOTO 1
CBOOOIHO
I'pymna pactpocTpasiemor b1 ITO/ITBEPIKIAIOIIETO JTOKYMEHTA
IPOTPAMMHBIX | O MPOrPaMMHOTO |AyAUTOPHS
CpEnCTB oOecrieueHusi, B TOM|
qucine
OTEUYECTBCHHOTO
MIPOU3BOJICTBA

OducHbie 207 https://ru.libreoffice.org/about-us/license
POTPaMMBI LibreOffice
Omneparrionnsie  [Manjaro pm/normadata/1/4293798/42
CUCTEMBI Linu 207 03798256.htm

X XFCE & KDE
Hayunbie SageMath
pacueTbl Scilab

g/lsa;Fl)ma 207 pm/normadata/1/4293798/42

03798256.htm

Cpena

CTATHCTUYECKHIX

BBIYMCIICHUN R
['papuucckue  |GIMP 207 https://www.gimp.org/about/COPYING

€IaKTOPBI



http://gostrf.com/normadata/1/4293798/42
http://gostrf.com/normadata/1/4293798/42
http://www.gimp.org/about/COPYING
http://www.gimp.org/about/COPYING

bpayzepsI (BeO-

00o3peBatent)  [Firefox

207

https://rusgpl.ru/

Pacnpenenenﬂble I/IH(])OpMaIII/IOHHbIe TEXHOJOI'HA

T. onuya -
I'pynma HanmenoBanue
DnekTpoHHas oudimortexka HI'TITY
http://lib.nspu.ru
OnektponHas Oubmmoreka KO OI'BOY BO
bubmmorexu u 06pazoBarenbHbIe PeECYPChl (B | (HITIY » http://lib.kbnspu.ru/
TOM HHCJIC ICPCOHANLHBIC CANTEL [IepconanbHbIe caiiThl npenogasareneii KO
npenofasareneit KO @IL0Y BO «HI'TIY») iorpoy BO «HITIV» http://prepod.nspu.ru
Curcrema 3JIeKTPOHHBIX NMOPT(HOINO CTYACHTOB
HI'TIY https://www.nspu.ru/portfolio/
5.2 MaTepuajibHO-TeXHHYECKOe oOecnedeHue N CIUTIIHHbI
T bnuya
Anpec mecta
Howmep u HanmenoBanue (mpu OCYIIECTBIICHUS
HAJIMYUU) IOMEILEHUS AJIs o0pa3oBaTenbHO
OCYIIIECTBIICHUS [TepeueHs OCHOBHOTO 00OPYIOBAHHS i 1esITenbHOCTH
o0OpasoBarenbHON (MecToIoI0KeH
JESTCIIbHOCTH W€ COTJIACHO
JIUTEH3HH )
YyeOHast ayTuTOpUS 715l MPOBEACHUS YUeOHBIX 3aHATHI JTEKIIMOHHOTO THIIA
Jlexrmonusi 3aim Ne 1 Kowmmnekt y4eOHo#l mebenu 632387,
HoBocubupckas
00J. T.
Kyii0b11ieB, yiu.
Monoaexuasi,
oM 7
JlexmonHbIH 3211 Ne 2 Komruiekt y4eOHO# Mebenmn 632387,
HoBocubupckas
00J1. T.
KyiiObimes, yi1.
Mononexuast,
oM 7
Kommuiekt ydeOHO# mebenu 632387,
bonpmoii 1eKIIMOHHBIN 3aI1 Hosocubupckast
o0 T.
Kyii6bimm1es, yi.
Monoaexuasi,
nom 7

VYyeOHas aynuTopus AJi NPOBEAEHHS YUEOHBIX 3aHITUH CEMUHAPCKOI0O TUMA (ITPaKTHYECKHEe
3aHATHS, Ta00paTOpHbIE 3aHATHS)/ YueOHast ayJUTOpUS I POBEICHHs TPYTIOBBIX U
WHIUBUAYAIBHBIX KOHCYJIbTAUI/ YueOHas ayuTOpus JIJIs MPOBEIEHUS TEKYIIEr0 KOHTPOJIS U
IIPOMEKYTOUYHOMN aTTECTaluU

Ayn. Nel02 «Yuebnas
ayJIUTOPHUS CEMUHAPCKOTO THTIA
3aHATHIN

KommnekTt ydebHoit mebenu, [locka
ayquTOpHas —

632387,
HoBocubupckas
007. T.
Kyii6pimies, yi1.
MoaoaexHasi,
oM 7

1.



http://lib.nspu.ru/
http://lib.kbnspu.ru/
http://prepod.nspu.ru/
http://www.nspu.ru/portfolio/

Ayna. Ne106 «YuaebHas Kommekt ydueOnoi mebenwn, locka 632387,
ayIUTOPHSI CEMUHAPCKOTO THUMA [ayAUTOpHAss — 1. Hosocubupckas
3aHSATUI» 00J1. T.

KyiiOpimes, yi.
MonoaexHast,
JoM /
Ayn. Nel07 «YueOHast Kommnekr yuebnoit mebenu, [locka 632387,
ayTUTOPHUS CEMUHAPCKOTO  |ayauTopHass — lmr. HoBocubupckas
TUTIA 3AHATHIDY o0 T.
Ky#i6pimes, yi1.
Monoaexuasi,
oM 7
[Tomenienue 17151 caMOCTOSITETLHOM PaboThl 00yHaIOIINXCS
Komrmiekt ydeOHOU wmebemnu. 632387,
KomnbroTepHoe 000pyaoBaHue: HoBocubupckas
Ayn. Ne207 «ITomernenne s [KOMIBIOTEpBI B KOMILIEKTE (C BEIXOIOM B 0071. T.
CaMOCTOSATEIbHOI paboTey  |CCTh "HHTEpHET" M KoCTyHOM K Ky#iOpimies, yir.
AIIEKTPOHHON UHPOPMALIMOHHO- MononexHas,
00pa3oBaTeNIbHOM cpe/ie YHUBEPCUTETA) oM
[Tomermienue i XpaHEHUS! U TPOPHIAKTHIECKOTO 00CITY)KUBaHUSI Y4€OHOTO 000PYIOBaHUS
Ayn. Ne217A HNuBeHTapsb: 632387,
«[lomemenue aiis xpanenuss 1 |Tecrep KoMnbrOTepHbIM — 1 mT. HoBocubupckas
MPOUITAKTUYECKOTO Crienuanu3upoBaHHbI HHBEHTaph 0071. T.
oOciy>xuBaHusi 000pynoBanus» |M3MepurenbHoe 000py10BaHUE: Kyii6bl111eB, yi1.
Boapt™merppi—lmir., Monoaexuas,
Mynstumerp—1rT., oM 7
KomnbrotepHoe 060pyaoBaHue:
Kommnbrorep B xomriuiekTe — lmir.
ITedaTHOE obopysoBaHue: — 11T.

6 OHEHOYHbIE MATEPHAJIbBI
6.1 OneHouHble MaTepHAJIbI VI IPOBeeHUS] TEKYLIEero KOHTPOJISl yCIIeBaAeMOCTH

Tabnuya 7
Nem/m | HanmeHoBaHME TEMBI | Kon xomnerenmun | DopMsI poBepkH
YeTBepThill cCEMECTP
Tema 1. AnreOpa: TOXIecTBa, 1. MaremMatnyeckuii
1 YpaBHEHUSA Hu HepaBeHcTBa,| YK-1,TIK-1, I1K-3 |gukTaHT
CUCTEMBI 2. CpesoBas paboTa
2 Tema 2. Apudpmeruka VK-1, IIK-1, [IK-3 |1. Cpe3oBas pabota

[IaTe1i1 cemecTp

3 Tema 1. Tpuronomerpust

VK-1, TIK-1, TIK-3

1. Maremarnuyeckuii
JIUKTaHT
2. CpesoBas paboTa

Tema 2. HccnenoBanue ¢GyHKIUN

4 YK-1, IIK-1, TTK-3  |1. Cpe3oBas pabota
AJIECMEHTAPHBIMU METOJIaMHU
IIlecToit cemectp

1. Marematuueckuii
5 Tewma 1. [Inanumerpus VK-1, I[IK-1, ITK-3  |gukTaHT

2. CpesoBas paboTa

1. Marematuueckuii
6 Tema 2. Ctepeomerpus VYK-1, IIK-1, [IK-3  |aukTant

2. CpesoBas pabota

6.2 OneHo4Hble MaTepHAJIbI IS IPOBEICHHUS IPOMEKYTOYHOMH ATTeCTAUH 00y4aAK0IIUXCH



Tabauya 8

OneHouyHble MaTeEpUabl AJ11 IPOMEXYTOUHOM aTTeCTallMK

YerBepThlii cemecTp (3auer)

Koa komnerennuu: YK-1

Aﬂzeﬁpa: moofcdecmea, YPpAasHeHus U nepacencmeda, CUCnmemasl

o 1 1
(4(1 — 9) . — — -
HalinuTe 3Ha4eHMs BBIPAKEHHUS: 20—3 2a+3
12/m - /m
Haitaure 3HaueHne BbIpaKEeHUS vm npu m >0,
JloKaxXuTe TOXKIECTBO:
1 11 1 n-1 n-2 n-3 1
nN=+=+=+..=—|= + + +o.+ :
2 3 4 n 1 2 3 n-1

OcBoOoauTech OT HPPALMOHAIBHOCTH B 3HAMEHATEJE:
1

E{/E+i/§+i/2+i/§+l_

PGHH/ITC paHI/IOHaJII)HI)Ie ypaBHeHI/IH
1) x*+3x°+4x+12=0;

2) x*-x*-8x+6=0.

3) x*+2x®-6x"+2x+1=0;

x> +1 x*-1_
Xx—4  X+3
PemmTe uppannoHaibHEIC YpaBHEHUS

1. Vx?+5x+1+1-2x=0.
2. J2x-3=+/x-2.
3. X4 XHIL 44X =X +11 = 4.

Pemnre cucreMy ypaBHeHUI

6

y* =4x+13y; (x+y)’(x-y)* =8.

4) 23.

X+y+2=2, A x®+y® =35,
2) {2x+3y+z=1, X%y +xy® = 30;
x2+(y+2)° +(z-1)" =9;

Pemute HCpPaBCHCTBA
) x*-3x*+3x=-2>0; 4) JXx+6l<x+5

2) x +8x'-x*-8>0; 5) Bx—-4+3x+1<3;

2(x—2) 6) (xX*—4x+3Nx+1<x*-2x-3.
3 (x-2) (;(+3)>0; ) (X —4x+3Wx+1<x—2x
(x-4)
Pemnre cucreMy HEpaBeHCTB
x> +x—4 2) 4x-2<x’+1<4X+6
—<]
D X
x? <64,
a) Pemure ypasnenue 9" —2-3*? +5=0, 6) HaiifuTe Bce KOPHHU 3TOr0 ypaBHEHHUs], IPUHAJI-

JeKaIIe IPOMEKYTKY (Iog 3 g J5 j .




a) Pemmnre ypaBuenue 1+ log 3(X“ + 25) =log ; V 30x* +12, 6) HaitauTe Bce KOPHH ITOTO ypaB-
11,16

5°5]

Pemre nepasenctso log, 3+ 2log,, 3—-6log,, 3<0.

HEHUsl, IPUHAAJIeKAIINE OTPE3KY {—

Kox xovmnerennuu: IIK-1, ITK-3

ToxnecTBeHHbIE TPEOOPa30BAHUS PATMOHAIBHBIX BBIPAKCHUH.

PaBHOCHJIBHOCTD ypaBHEHUI U HEPABEHCTB.

OO1m1rie METOABI pelIeHHUs PAllHOHAIBHBIX YPaBHEHH, HEPAaBEHCTB U UX CHCTEM.
Mopaynb A€MCTBUTEIBHOIO YHUCIIA, €T0 CBOMCTBA, TEOMETPUUYECKUA CMBICT MOJTYJIA.
[Ipuembl 1 METOABI PELIEHUS YPABHEHUM U HEPABEHCTB, COAEPIKALLME 3HAK MOIYJIS.
ToxnaecTBeHHbIE TPe0Opa30BaHUs UPPALIMOHAIBHBIX BHIPAKEHUI.

OO0m1rie METOBI pelIeHUs] HPPALMOHAIBHBIX YPABHEHUH, HEPABEHCTB M UX CHCTEM.

Koa komnerennuu: YK-1

Apugmemuxa

Oteny U ChIH pEIIMIM MOMEPUTH IIaraMu PacCTOSIHUE MEXAY ABYMS JEPEBbSIMH, Ul YEro
OTOIILIM OJHOBPEMEHHO OT OJHOTO U TOTO e JaepeBa. [[nuna mara orua — 70 cM, ceiHa — 56
cMm. Hailtu paccTosiHMe MEXIy 3TUMHU JEPEBbSIMH, €CIIM U3BECTHO, YTO cielbl uX coBnaiau 10
pa3, npuyéM B MOCIEIHUN pa3 POBHO y BTOPOTO JIepeBa.

Jokazats, uto HOJ/I(ng, nz) - HOK(ng, nz) =Ny - ny.

Haiiti nBy3HayHOE 4Kcio, paBHOE CyMMeE ero 1udp, yBeJIMYEeHHOI B 6 pas.

HOK nByx umcen paBHo 240, a ux HO/I pasen 8. Haiitu 3Tu uucna, eciau U3BECTHO, 4YTO
MEHBIIIEE U3 YUCEI COIEPIKUT TOJIBKO OJJUH MHOXKHUTEIb 5, HE BXOASAIINUN B OOJIbIIEE YHCIIO.
HOK nByx uwmcen, He pensmuxcsi Apyr Ha apyra, paBHo 630, a ux HOJI pasen 18. Haiitu 3t
qucha.

8 18 o o
HaHH ,I[pO6I/I E u E Haiitn HaunOombliee U3 Bcex YUCCII, IIPpHU ACIICHUH Ha KOTOPOC KAXKIAOH U3

JAHHBIX Ipo0el Moy4yaroTcs 1elble YUCIa.

Komst, Cepéxa u Bans perynsipHo xomawmu B kunoteatp. Kosst ObiBan B HEM KaKblil 3-i1 J1eHb,
Cepéxxa — xaxnplil 7-i1, Bana — xaxapiit 5-it. Ceroans Bce pebsita Obuin B kuHO. Korna Bce
TPO€ BCTPETATCSA B KUHOTEATpe B CIEAYIOIUMN pa3?

J171 M3rOTOBIIEHUSI HOBOTOJIHUX TOJIAPOYHBIX HAOOPOB KYIMUIH OPEXOB, KOHGET U MPSIHUKOB —
Bcero 760 mryk. OpexoB B3suid Ha 80 mTyk Oosblile, 4eM KOH(peT, a npstHUKOB — Ha 120 mTyk
MeHblIlle, yeM opexoB. Kakoe HanOoJblliee YMCIIO OAMHAKOBBIX MOAAPKOB JUIS JE€TEH MOKHO
c/enaTh U3 3TOro 3amnaca?

Jloka3atk, YTO pa3HOCTh TPEX3HAUHBIX YUCEN, U3 KOTOPHIX OJHO HAMKMCAHO TeMH ke Ludpamu,
YTO U JIpyroe, Ho B 00paTHOM Mopsake, Aenutcs Ha 9 u 11.

HaiiTi yeThIpe pa3nMuHBIX HENBIX YUCIIA TAKUX, YTO CyMMa JIOOBIX TPEX U3 HUX, CIOKEHHAS C
€IMHHUILIEH, ICIUTCS Ha YETBEPTOE.

PeGsita mpunumm ¢ peibanku ¢ ynoBoMm. Bce Bmecrte onHu moiimamu 121 peIOKy, mpuuém
KOJIMYECTBO PHIOOK y Ka)KJO0TO 0Ka3aJI0Ch OAMHAKOBBIM. CKOJIBKO peOsIT XOIUI0 Ha phlOaiKy?
W3BecTHO, 4TO 2, b, ¢ — mpocThie uncia, npuyéM a + b u ab nensrcs Ha c. Jlokaszars, 4To ad—
b® nenurcs Ha c.

Hcnones3ys 6uaoM HeioToHa, pa3noxute no ¢popmyne (& — \/E )6.

Haiixute urecroit wien pasnoxenns (1 — 2z)%,

U3BECTHO, YTO CyMMa OMHOMHANBHBIX KO3(Q(QHIMEHTOB pasnoxkenus (a +b)" pasma 1024.
Haiigure:

a) Nn; 0) HanOONBIIMK OMHOMHMATIBHBIA KOI(OUIMEHT 3TOr0 pPA3OKEHHs; B) CKOJIBKO B
Pa3I0KEHUH YJICHOB C TUM HauOOJIbIINM KO3 DUIIIEHTOM.

IsaTelii cemectp (3ayer)

Kox xomnerenuunu: YK-1

Tpuzonomempusn

Hatigure obnacts onpenenenust Gyakmun Y = Sin 3x + tg2x.
HaiiguTe MHOXECTBO 3HAYCHHUHN (hYHKITUH:




1) y=2sinx+3 4) y=15sin 2x + 20co0s 2X;

2) y=3+sin XCcosX; P A ] ,
X 5 y=_[7cos| ——X|COSX+T7SIN| ——X [siN X+ 2
3) y=cos‘x; 8 8

. 5 -
HaiiTn HanMmeHblIee 11es10e 3HaueHue QyHKIUU Y = E\/ 2sin > x +5c0s” x —1.

X X
Haiitu Haubomnbiee 3HaueHne GyHKIuu Yy = Sin (esx +4x—e® j + @cos{esx +4x—eb ] + 2.

HaiinnTe HanMeHbIINH MOJIOKUTEIBHBIN Teproa (yHKIHU:

1) y:sinl-cos%+0032-sin%; 3) y:COS(S—ZTﬂXj—COSZ(ﬂX+3)—7;
_ 2
2) y:COS(Z—ﬂX+7j—COS(ﬂX—l3)+4; 4) y:Sin27zX-—1 tgzﬂx_
3 1+tgax

[MoctpouTtsh rpaduk GpyHkuuu Yy =3—2 COS(X — l).
Brerunciure:

. ( 4 . 4]
sin| arccos— +arcsin —
5 5

2 cos(Zarcsin ;j

—tg| 5arctg ﬁ - 1arcsin ﬁ
3 4 2

Koxa xomnerennuu: IIK-1, ITK-3

Tpuronomerpudeckre 1 00paTHbIE TPUTOHOMETpUYECKHE (DYHKIINH, HX CBOWCTBA U TPaHKH.
ToxecTBeHHble PeoOpa3oBaHUs TPUTOHOMETPUYECKHUX  BBIPDAKEHMH U BBIPaKEHHIH,
coJiepKalux oOpaTHbIE TPUTOHOMETPUYECKHE (PYHKIINH.

MeTtop! peleHuss TPUrOHOMETPUYECKUX YPABHEHUN U HEPABEHCTB.

YpaBHEHMs U HEPABEHCTBA, COJIEprKalllie 00paTHbIE TPUTOHOMETpUUYECKHE (DYHKIUU.

Koa komnerennuu: YK-1

Hccneoosanue pynkyuil 3.1emeHmapHbvimu Menmooamu

VX2 —3x—-4

Haiitu oGnacte onpenenenust QyHKIuu y = 16
—X

Haiigure obnacts onpenenenus GyHKIUN
24ax+4)(4—x2 1
(x*+4x+4)(4-x%) +V8x2—x3—15x

=lo +
y 82 X2+2x+5 Vx—1
Haiiti MHOKECTBO 3HaueHuit pyHKuuit y = —X° —2X 3.
Haiigute MHOXKECTBO 3HAUCHUN (QYHKITUU:

x24+x+3
a)y = sinx—0,5 0)y= x24x+1
HaiinuTe HanMeHbIIee 1esoe 3Hadenne GyHknun Y =1—8cos’ X -sin® X.
3
X"+ X
Hccnenosath GyHKIMIO HA YETHOCTD MM HEYETHOCTD: Y = ———.
X =X

OrmpenenuTe, SIBISIETCS M QYHKIMS Y€THOW MITA HEYETHOM:
a)y = log(x + VxZ + 1); 6) y = cos(sin® x).

5900

Hatigure 3Hauenue pyakmum Yy = f(X) — B Touke X, # 0, ecam n3BECTHO, 9TO (QYHKITHS

f(x)-uernas, y=g(x) — meuetnas, f(x,)=3, g(-X,)=2.

Haiigute Konu4uecTBO HCOTPULATCIIbHBIX OJHO3HAYHBIX YUCCJI, BXOAAIINX B 00J1aCTh

ornpeseneHuss PyHKIUN Y = 6\/X|3X — 4| +3x-2.

Onpenenure XapakTep ¥ MPOMEKYTKH MOHOTOHHOCTH (DYHKITHH:




3 1
a)y = 2X X5, Gy g — arctg1/2 +0,3x .

o in x— 4_1
IMoctpoiite 5cku3 rpaduka GyHKmu: a) y = 5°09vsSinx-logseosx. gy, — %

Jlogas(x2-1)* "
1

. —, ecmu x21

[Toctpoiite rpaduk pyHKIuU y = X
—(x-1+L ecmu x<1

5 (x2+3x+2)-|x—5|

[Moctpoiite rpaduk ¢dynkuuu f(x) =— 1 U OIpeneNnuTe, NpU KaKUX
X+

3HAYEHMSX rapamerpa C ypaBHeHue f(X)=C nmeer poBHO JBa KOpHSI.

Kox xovmerennuu: IMK-1, ITK-3

[Monstre Gpynkuuu. Kinaccel aneMeHTapHBIX (yHKITUH.
Omneparuu Ha MHOXKeCTBE QyHKIMA. CBOMCTBA (YHKIIHA.
I'padyku OCHOBHBIX 3JI€MEHTAPHBIX (PYHKITH.

I'pacduku 1poOHO-paIMOHANBHBIX (QYHKITUH.

I'paduku ypaBHEHUI, CoaepKaX 3HAK MOJTYJISL.

Ilecroii cemecTp (IK3amMen)

Koa komnerennun: YK-1

Ilnanumempusn

Touka H nexxut Ha cropone AO tpeyronbauka AOM. U3sBectHO, uTo AH=4, OH=12, ZA=30°,
ZAMH=/AO0M. Haiigute momaas Tpeyroisauka AHM.

B tpeyronbanke ABC cropona AB pasna 10, a yron A — tynoil. Halinute mennany BM, eciu
AC=20, a miomazas Tpeyroasanka ABC paBHa 96.

B ocrtpoyronprom Tpeyronsauke ABC sin /BCA = % , sin ZBAC =§ , BC :\/E .

Haiigure nmnomans tpeyroinsauka ABC.

JInmHa OCHOBaHUS TpeyrolbHUKa paBHa 36 cm. IIpsimas, mapasuienbHass OCHOBAHUIO, JEJIUT
IUIOIIAb TPEyrojabHHUKa nomnoam, Halitu nuHy oTpes3ka 3Toi NpsiMOi, 3aKJI0YEHHOTO MEXIY
CTOPOHAMH TPEYTOJIbHUKA.

B mapannenorpamme ABCD nposenena Boicota CH k cropone AD. Kocunyc yria A paseH

- ?5, a ctopoHa AB paBna 2.5. IIpsmas BH nenut nuaronans AC B otHomeHuu 3:5, cunras

ot BepuinHbl A. Haiinure momans napamnenorpamma ABCD.

B tpanemmu ABCD c ocuHoBanmsmu AB u CD pmmaronamu AC um BD pasebr 18 u 16
coorBeTcTBeHHO. Ha nuaronamm AC kak Ha IuaMeTpe MOCTPOEHa OKPYKHOCTh, IepECEKaroas
npsmyto AB B touke K. Haiinure nuny AK, ecnu u3BectHo, uto ZCAB B 11Ba pa3a mMeHblle
ZABD.

B tpameuuu ABCD c¢ ocHoBanusmu AB u CD gmaronamiu AC u BD paBuael 12 u 10
cootBeTcTBeHHO. Haiinure mmomanes Tpanemuu, ecniu ZCAB B 1Ba pa3a menbine ZABD.

JIBe OKPY>KHOCTH, paJilyC OJHOM M3 KOTOPBIX BABOE OOJBINIE paguyca Jpyrou, KacaroTcs Apyr
npyra B Touke C. K a3TuM oKkpy)HOCTSIM IpoBeieHa o0I1asi BHEIIHAS KacaTelbHasi, Kacarouasics
9TUX OKpyXHocTell B Toukax A u B. Haiinure cymmy ACH+CB, ecnu paguyc MeHbIIEH
OKPY>KHOCTH paBeH \/5(2 —J2 )

N3 Toukm A, He Jexameld Ha OKPYKHOCTH, IIPOBEIECHBI K HEM KacaTelbHas M CEKyIlas.
Paccrosaue or Touku A 10 Haubojee yqalleHHONW OT HEe TOYKHM MEepeceueHus] CeKyleil c
OKPYKHOCTBIO paBHO 32 cM. HalimuTe paccTostHuE OT TOUKH A 10 TOUKH KacaHUs KacaTeIbHOM,
€CJIN PaJInyC OKPYKHOCTH paBeH 13 cM, a cexylias yJjajleHa OT IEHTPa OKPY>KHOCTH Ha 5 CM.

Koa xomnerenmun: IK-1, ITK-3

TpeyronbHuK. Buael TpeyronbHUKOB. MeTpudyeckue COOTHOLIEHUS B TPEYTOJIBHUKE.
3aMeuaTeNbHbIC TOUKU U JIMHUHU TPEYrOJIbHUKA.

UYeTslpexyrojJbHUK. BBl 4E€TBIPEXyTrOJIBHUKOB.

OxpykHOCTb. BricaHHBIE M ONMCAHHBIE MHOTOYTOJIbHUKH.




VYTibl, CBA3aHHBIE C OKPYKHOCTHIO. CBOMCTBA KacaTeIbHBIX K OKPYKHOCTH.

[Tnomanu ¢uryp. Ilnomans TpeyroJpHIKa 1 YETHIPEXYTOJIbHUKA.

KoopaunaTHbIN, BEKTOPHBIN U KOOPIMHATHO-BEKTOPHBIE METO/IbI PEILICHUS IIJIAHUMETPUUIECKUX
3a1a4.

Koa xomnerenuuu: YK-1

Cmepeomempus

Han npsimoyronsHUk ABCD u Touka S HE JIEKUT B €ro MI0CKOCTH. [1oCTpOUTh TMHEUHBIN yro
IByrpaHHoro yria ¢ pedopom DC, ecnu:

a) npsimasi SB nepnienaukysipHa miockoctu ABC;

0) O - Touka nepeceueHus auaronanei, npsimas SO nepneHauKyssipHa miockoctu ABC.

JHana mupamuaa SABC. Haiitu BenuunHy AByrpanHoro yria ¢ peopom AC, ecnu npsimas BS
nepnenaukyspHa miockoctu ABC, AB=BC=10cm, BS=AC=12cwm.

Pebpo xkyda ABCDA;B;,C1D; paBHO \/§ Haiinute paccrosinue ot BepuinHbl C 10 MIIOCKOCTH
BDC;.

OcHoBaHue NMUpaMHUAbl — IPSAMOYTOJbHBIA TPEYTroJbHUK ¢ KaTeTaMu 6 u 8. Bce nByrpaHHbie
yIJIbl TIPH OCHOBAaHUM mHpamuisl paBHbl 60°. Haiigure muomans OOKOBOH MOBEPXHOCTH
MUPaMHUIBI.

B ocHoBanuuM nupaMuabl JIEKUT MPSIMOYTONIBHBIM TPEYTOJBHUK C KaTeTaMu 6 1 6+/3 . BoxoBble
p€bpa mupaMuabl HAKJIOHEHBI K TUIOCKOCTH OCHOBaHUs mon yrioMm 30° Berumcnute o0bem
MTUPAMH/IBI.

Bricora mununapa paBHa 80, a paaumyc ocHoBaHHUS 26. B OKpy»XHOCTH OCHOBaHHUsS BITMCAH
octpoyroyibHbd TpeyroasHuk ABC Ttakoit, uto BC=20, a AB=AC. Otpe3ku AA; u BB; —
oOpa3zyromue nuiuHapa. Haliaute koTaHnreHe yria Mexay miockocteio CBB1 v mIoCcKOCThIO
BA;C.

VYron mexay obpasyromumu CA u CB konyca pasen 60°, BpicOTa KOHyca paBHa 7,5, a 1iuHa

25 .
orpe3ka AB paBHa T Haiinure paccrosiHue OT LIEHTpa OCHOBAHMSI KOHYCa J0 IIOCKOCTH
3
ABC.

B npaBunbHO# ueThipéxyronapHoi nupamuie SABCD, Bce péOpa koTopoit paBHHI 1, HailTu
paccrosinue Mexay npsmeivu SA u BC.

B npaBunbHOM mectuyroasHoi npusme A...F1, Bce pedpa KoTopoil paBHbl 1, HaliuTe
paccrostHue ot Touku A 10 miockoctu DEF;.

B npaBuibHOM ueThIpEXyronbHOM npusme A...D1CTOPOHBI OCHOBaHMS paBHbI 1, a GOKOBBIE
pEopa paBubI 3. Ha pebpe AAjotmedensl Touka E tak, uto AE:EA1=2:1. Haligute yrom Mexmy
mwiockoctssmu ABC u BED;.

Koa xomnerenmun: IK-1, ITK-3

N300pakeHne MpoCTpaHCTBEHHBIX (GUTyp Ha MmiockocTH. [lapasenbHas IpoeKIus.

Metoasl MOCTPOEHUSI CEUYEHNUH MHOTOTPAaHHHKA IIJIOCKOCTBIO. BhIUMCIIEHNE TUIONIaAN CEYEHUS
MHOI'OTPaHHUKA.

Beruncnenue yrioB: MeXAy CKPEIIMBAIOUIUMUCSA NPSIMBIMH, MEXAY NPSAMOHW M IIOCKOCTBIO,
MEXIy IUIOCKOCTSIMH.

[IpueMbl HaXOXIEHUS PACCTOSHUM MEX]y CKPEHIMBAIOIIMMUCSA NPsMBIMH. PaccTossHuMe OT
TOYKH J0 IJIOCKOCTH.

MHuororpanauku. Buasl MHOrorpanHukoB. [lnomaas noBepxHOCTH U 00BEM.

Tena Bpamenus. Buasl Ten Bpamenus. [Inomans moBepXHOCTH U 00BEM.

KoMOuHanmyu MHOrorpaHHUKOB M T€Jl BPALIEHUS.

Kpurtepun BbicTaB/IeHUSI 0OTMETOK

OTMeTKa «OTJIIMYHOY» / «3a4T€HO» (BBICOKUI ypOBEHb C(OPMUPOBAHHOCTH KOMIIETEHIUH (-1H))
BBICTABJISIETCSL 00Y4JaroLIeMycCsi, KOTOPbI B Mpoliecce U3yYeHHs AUCIUILTUHBI U 110 pe3yibTaTam
MIPOMEXYTOUHOM aTTecTali, OOHAPYKUJI CUCTEMHBIE 3HAHUS IO BCEM pasfeliaM MpOorpaMMbl
JUCLUUIUIMHBL / MOJYJISl /TIPAKTHKH, TPOAEMOHCTPUPOBAJ CIIOCOOHOCTh K UX CaMOCTOSTEIILHOMY
IIOTIOJIHEHHIO, B TOM YHUCIIE B PAMKaxX y4eOHO-UCCIIE0BATENbCKOM U HayYHO-UCCIIE10BaTEIbCKON
NESITENIbHOCTH; TIPpU  BBIIOJIHEHWU 3aJaHUM, MPEIyCMOTPEHHBIX IPOrPaMMOM, YCIHEIIHO
IIPOAEMOHCTPUPOBAJ  OCBaMBaeMble B paMKax JIUCHMIUIMHBI / MOAyJds / HPaKTUKU



npodeccrnoHabHBIC YMEHHS; TMPEACTABUI  PE3yNbTaThl BBIMOJHEHUS BCEX 3aJaHUN IS
CaMOCTOSITENTbHOM  paboOThI MOJTHOCTBI0O M KaueCTBEHHO, HA TBOPYECKOM YpPOBHE, BBIPA3UII
JUYHOCTHYIO 3HAUYUMOCTD JICSITEIIbHOCTH; P YCTHOM OTBETE€ BBICKA3aJl CaMOCTOSITEIIbHOE
CyXJEHHE Ha  OCHOBE  HCCIEJOBAaHHSA TEOPETHUYECKUX  HMCTOYHHUKOB, JIOTHYHO U
apryMEHTUPOBAaHHO  H3JIOKWJ  MaTepual,  CBSI3aJ] TEOPHUIO0 C MPAKTUKOU MOCPEACTBOM
WUTIOCTPUPYIOIINX MPUMEPOB, CBOOOJHO OTBETHJI Ha JOIMOJHHUTENbHBIE BOIPOCH]; MpU
BBITIOJIHEHUH MUCHbMEHHOTO 33JIaHuUs MPEACTaBUI

COJIEP>KATENbHBIN, CTPYKTYPUPOBAHHBIN, TIyOOKWMH aHaIM3 CYyTH W IyTeH peIIeHHs MTpooIien
(3amaum, 3a1aHus); MpU BBHINOJIHEHUN TECTOBBIX 3aJaHM Jajl MpaBuUibHbIE OTBeTHl Ha 85 — 100
3a/IaHUM.

OTtMmeTka «xopomo» / «3aureHo» (cpenHuil ypoBeHb C(HOPMUPOBAHHOCTH KOMIIETCHIUN (-HI
BBICTABJISICTCA O0y4YarIIEeMyCsl, KOTOPBIA B IPOILIECCe HM3YYCHHs] JUCIHHUIUIMHBI U IO PE3YJIbTaT
MPOMEXYTOYHON aTrTecTanmuu, OOHAPYKUJ 3HAHWE OCHOBHOTO MaTepwajia IO BCEM pasjeil
MPOrpaMMbl JUCITUIUTMHBI /MOJYJISA / IPAKTUKH B 00BbEME, HEOOXOIUMOM ISl JaIbHEHIICH yueOs
npeacTosimeid paboThl Mo MPodeccuu, MPOJIEMOHCTPUPOBAT CIIOCOOHOCTh K MX CAMOCTOSTEIHHO!
MOTMOJHEHUIO;  MpPH  BBHIMOJIHEHWHM  3aJaHUid,  NPEAYCMOTPEHHBIX  MPOrpaMMoOil,  CcM
MIPOJIEMOHCTPHPOBATH OCBanBaeMbIe Mpo(eccCHOHAIBHBIE YMEHUS, HO JTOMYCTHI HENPHHIUITAATHH
OIMMOKH B UX BBIMOJHEHUH, KOTOPBIE CMOT UCIIPABUTh MPU HE3HAYUTEIHLHOMN ITOMOIIHY MTPEI0/1aBaTe]
MPEJICTAaBUI  PE3yJabTaThl  BBIIIOJHEHUS  BCEX 3aJaHUd  JUISI  CaMOCTOSITENILHOM — paboT
yKa3aHHBIX B MpOrpaMMme JUCHUIUIMHBI / MOAYNSl / TPAaKTHUKW, MPU 3TOM 3a/aHUs BBIMOJIHE]
MOJIHOCTBI0 M KA4YeCTBEHHO; TIpHU YCTHOM OTBETE 00BICHUI yUeOHBIN MaTepH:
HHTEPIPETUPOBAI COJIEpXKaHUE, SKCTPAIOIUPOBA BBIBOJBI; IPH BBITOJIHCHUH IMHCHhbMEHHC
3aJlaHus IPEJICTABIII PEIPOAYKTUBHYIO TTO3UIUIO JJIICMEHTHI aHAIM3a B ONUCAHUM CYTH W IIYT
peuieHus mnpobrembl (3a1ayM, 3a7aHus), W3JI0KWI JOTUYECKYIO0 MOCIEA0BAaTEIHLHOCTh BOIPOC
TEMbI, TP BBITIOJHEHUN TECTOBBIX 3aJlaHUN Jall NpaBWIbHBIC OTBETHI Ha 75 — 84 % 3amaHi

OTMeTKa  «yHOBJETBOPHUTENBHO» / «3auTeHO» (TMOPOTOBBIH  YpPOBEHb  C(HOPMHUPOBAHHOC
KOMIeTeHIMH  (-uM)) BbICTaBIsieTcs  oOywaromieMycs, KOTOpbIi B mpolecce HU3y4yeH
JUCHUIUIMHBL M MO pe3yibTaTaM NPOMEXYTOYHOM aTTecTtaluu, OOHapyX W 3HAHUE OCHOBHC
MaTepuaja MO BCEM pasJeliaM MporpaMMbl JMCLHUIUIMHBL /MOAYNS / TPakKTUKA B OOBEN
HeoOX0IMMOM ISl ajibHelmel yuedbl U npeacTosiiel paboTel Mo npodeccuy, HO 3HAHUS UME]
npobenasl M IUIOXO CTPYKTYpUPOBAHBI; MpPU BBITIOJTHEHUH 3aJlaHuH, IIPEyCMOTPEHHI
MpOrpaMMoOii, B II€JIOM CMOT NPOJAEMOHCTPUPOBATh OCBaUBaeMble MpodeccuoHalbHbIE YMEHUS,
JONMYCTHJI OUIMOKM B MX BBINOJIHEHUH, KOTOPblE CMOI' HCHPAaBUTh NMPH HE3HAUYUTEIBHOW MOMOL
npenojaBaTesis; MPeACTaBWJI PE3yJbTaThl BBIMOJIHEHHMS BCEX 3aJaHUM Ui CaMOCTOSITENbH
paloThl, yKa3aHHBIX B MPOrpaMMe AMCLUUIUIMHBI / MOYJsl / IPAKTUKU, IPU ATOM 33/1aHUS BBINOJIHE]
dbopManbHO, KpaTko, pediekcusi HemodHas WIM HOCUT (OpMajbHBIM XapakTep, NpeJcTaBie
MIOBEPXHOCTHOE OINHKCAHME; IPU YCTHOM OTBETE MPOJAEMOHCTPUPOBAT 3HAHUE 0A30BBIX MOJIOKEHHUY
KJIIOUEBBIX  TIOHATUM, BEpHO BOCHpPOM3BEN ydyeOHOEe cojepkaHue 0e3  HCIOJb30BaH
JOTIOJIHATEBHOIO ~ MaTepuaja; TMpU  BHIIOJHEHUMM  NHCBMEHHOTO  33JaHMsl  IIPEACTaB
PENPOAYKTUBHYIO MO3UIUIO B OMMCAHUU CYTU W MyTeW pelieHus mpoOsieMsl (3a1auu, 3a/laHus); I
BBIIIOJTHEHUM TECTOBBIX 3aJaHuWi Jan IMpaBuibHble OTBeTHl Ha 60 — 74 % 3agaHr

OTMeTKa «HEYIOBJIETBOPUTEIBHO» / «HE 3a4TeHO» (KOMIEeTeHUHMs(-uu) He cpopMupoBaHa(-k
BBICTABJISIETCS O0yYaroleMycsi, KOTOpbIii B Mpoliecce M3y4yeHHs TUCHUIUIMHBI U O PE3yibTaT.
MPOMEXYTOUHOM aTTecTanuy, OOHapYXHWJ OTCYTCTBHE 3HaHUM JMOO (parMeHTapHble 3HAHUA
OCHOBHBIM pa3zjiefiaM NpOorpaMMbl AMCUUIUIMHBL / MOIYJsS / TMPAKTHKH; NMPH BBHIIOJHEHUU 33/1aHY
MPEelyCMOTPEHHBIX MIPOrpaMMOii, HE CMOT IPOJAEMOHCTPUPOBATh OCBaUBaeMble MPOPECCHOHATBH:
yMeHUS (JONMyCTWJI NPUHIMIUANBHbIE OMIMOKM B WX BBIOJHEHHH, KOTOPbIE HE CMOT UCIPABY
Ipy yKa3aHWM HA HUX T[penojaBareieM), JHUOO He BBINOJHUI 33/JaHUS; HE BBINOJIH
IPEeJyCMOTPEHHbIE Y4eOHBIM IUIAHOM NPAKTUYECKUE, J1adopaTopHbIe 3aJaHus; HE MOJIHOCTI
BBITIOJTHIIT 3a/1aHUS JUIsl CAMOCTOSITENIbHON padOoThl, yKa3aHHBIX B IPOrpaMMe AUCIUIUIUHBI / MO
MPAKTUKH, JTUOO 33aJ]aHNs BHIIIOJIHEHBI HEBEPHO, OYEBHJICH IIATUaT; MPH YCTHOM OTBETE JOIYCT
¢dakTuyeckue OmMMOKM B  HCHOJb30BAHMM  HAYYHOW TEPMUHOJOIMH M H3JIOKEHMH Y4eOHO
COJIep’KaHus, CIeNall JIOKHBIE BBIBOJABI; IPU BBINOJIHEHMM TECTOBBIX 3aJaHUil Jajl IpPaBUIIbH



OTBETHI Ha 0 — 59 % 3aJ1a”r 4.



