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1. Heanb u 3a1a4u M3yYeHUs1 TUCHUTIIMHBI

1.1. Heap u 3a0auu M3y4eHHUs1 TUCHUTIINHBI

Ilenp wW3ydeHUs JAUCUUIUIMHBL CHOPMHPOBATH YMEHHUS  OCYIIECTBIATH  IOMCK,
KPUTUYECKHI aHaIM3 M CHHTE3 MH(OpMAIMM, MPUMEHSATh CHCTEMHBIH MOJXOM U peIIeHUs
IIOCTABJICHHBIX 3a/ay, OCBaMBaTb W HCIIOJIB30BATH TCOPETHYECKHUE 3HAHUS U INPAKTUYCCKUE
YMEHUSI ¥ HaBBIKM MpPHU pPEIICHHH MPO(EeCCHOHAIBHBIX 33Jad B OOJACTH 3JIEMEHTapHOU
MaTeMaTHKH, (OPMHUPOBATh PA3BUBAIOLIYI0 O0pa30BaTEIbHYI Cpely M JOCTHUXKEHUs
JUYHOCTHBIX, TPEIMETHBIX W METAalpeJAMETHBIX pe3ylbTaToB OOydYeHHs CpeACTBaMU
3JIEMEHTAapHON MaTEMaTHKHU.

3aiayu U3y4eHUs TUCLUIUINHBL:
e cdopMHpOBaTh 3HAHHUE OCOOEHHOCTEH CHUCTEMHOrO0 M KPUTHUYECKOTO MBILIUIEHUS, YMEHUE
apryMeHTHPOBaHHO (OPMHUPOBATH COOCTBEHHOE CY)KJIEHHE U OLIEHKY MH(pOpMaIUU, IPUHUMATh
000CHOBAaHHOE PEILICHUE;
e cdopMHpOBaTh yMEHHE NPUMEHATHb JOruyeckue ¢Gopmbl M HPOLETYPHl, CHOCOOHOCTH K
pediexcun 1o noBo Ly COOCTBEHHOM U Uy>KOW MBICIUTEIbHOM NeATEIbHOCTH;
e chopmHupoBaTH YyMEHHE aHAJIW3UPOBATh UCTOYHUKH MH(OpPMALMMU C LENbI0O BBIABICHUS UX
IIPOTUBOPEYMUH U TIOUCKA JOCTOBEPHBIX CYKJICHUH;
e chopMHUpPOBATh 3HAHUE CTPYKTYPHI, COCTABA M AUAAKTUUECKUX €AMHUL IPEIMETHOM 0bIacTu
3JIEMEHTapHON MaTEMAaTHKH;
e chopMHPOBATH YMEHUE OCYIIECTBIISITH OTOOpP y4eOHOTO COJEP KAHUS JIJIsl €T0 peaau3aii B
pasnmuuHbIX hopmax oOyueHust B cooTBeTcTBUU ¢ TpeboBanusimu ®I'OC OO;
e cdopMHpOBaTh YMEHHE Pa3padaThIBaTh pa3ivyHble (POPMbI yueOHBIX 3aHATUH, NPUMEHSThH
METO/bI, TPUEMBI U TEXHOJIOTHH 00yYEeHHS, B TOM YUCIIe HH(POPMAITMOHHBIE;
e chopmupoBaTh yYMEHHUE HUHTETPUPOBaTH y4eOHbIE MPEAMETHl I  OpraHHU3aLUU
pasBuBatolell yueOHON eATeIbHOCTH (UCCIIE0BAaTENIbCKOM, TPOSKTHOM, MPyNIIOBON U JIp.);
e chopmHupoBaTh YMEHHE HCIIOJIb30BaTh OOpa30BATEIbHBIM MOTEHIUAI COLUOKYJIbTYPHOU
Cpelpl pernoHa B IpeNnojaBaHUM 3JIEMEHTApHOW MaTeMaTUKH B y4yeOHOW M BO BHEYpPOUHOM
JESATEIBHOCTH.

1.2. IlepeyeHb NMUIAHMPYEMBbIX Pe3yJabTATOB O0Y4YeHHS] MO JMCHUILUIMHE, COOTHECEHHBIX €
YCTAHOBJIECHHBIMU HHAMKATOPAMHU JOCTUKEHUs KOMIIETEeHIIU

Kox xomnerennuu YK-1

dopmMynHpoBKa Crioco6eH OCyIIECTBIISITh TOUCK, KPUTHIECKUN aHATTN3 U CUHTE3

KOMIIETEHIINH uHpOpMaIUY, TPUMEHATh CUCTEMHBIH MOAXO0] IS peLIeHUS
ITOCTABJICHHBIX 3a/1a4

Wupukarop NVYK 1.1 leMoHCTpHUpYET 3HAaHHE OCOOEHHOCTEH CUCTEMHOTO U

JOCTH>KECHUS KPUTHUYECKOT'O MBIIIIEHHS], apTyMEHTUPOBAHHO (POPMHUPYET

KOMIIETCHIIUH COOCTBEHHOE CYX/IEHUE U OLIEHKY UH(OpMaIK, IPUHUMAET

000CHOBaHHOE peIlIeHNE

NVYK 1.2 [Tpumensiet noruueckue GopMbl U IpoLeayphl, CIOCOOEH
K pediekcuu 1o moBoay COOCTBEHHOM M Uy>KOW MBICIIMUTEIIHHOU
JESTENBHOCTH

NVYK 1.3 Ananusupyer UCTOUHUKH HH(OPMALIUH C IIEIBIO
BBISIBJICHMSI UX IPOTUBOPEYNH U IOUCKA JOCTOBEPHBIX CY)KIECHUN

Kox xomnerennum TIK-1

(DOpMYJ'II/IpOBKa CnocoOeH ocBauBaTh U UCIIOJIL30BaTh TCOPCTUUCCKHUEC 3HAHUSA U
KOMIICTCHIIN IMPAKTUYCCKHUEC YMECHUSA U HABBIKH B HpC}IMeTHOfI obyactn npu
PCHICHUU HpO(beCCI/IOHaHBHBIX 3aga4

Wuaukarop NIIK 1.1 3naer cTpyKTypy, COCTaB U TUAAKTHUYECKHE €IMHHIIbI




JIOCTHOKCHHS peaMETHON 00macTu (MPEeno1aBaeMoro mpeamMera)

KOMIIETCHIIUH HUIIK 1.2 Ymeer ocymecTBIATh OTOOP y4eOHOTO CONEpKaHUs IS
€ro peaju3aluy B pa3InyHbIX popmMax 00ydyeHHUs: B COOTBETCTBUH C
tpeboBanusmu GPI'OC OO

HIIK 1.3 JlemoHCTpUpYyeT yMeHHE pa3padbaThiBaTh pa3IMuHbIC
(opMBbl y4eOHBIX 3aHATUHN, IPUMEHSATH METOJIbI, IPUEMBI U
TEXHOJIOTHH 00Y4YeHHUs], B TOM yuciie UH(HOPMallMOHHbIE

Kon xomnerennuu T1IK-3

DopmyIHpOBKa Crniocoben ¢popMHpOBaTH Pa3BUBAOIIYI0 00PAa30BATEIBHYIO CPEIY

KOMIIETEHIIUH JUTSL TOCTUKEHUS IMYHOCTHBIX, TPEAMETHBIX U METAIIPEIMETHBIX
Pe3yNIbTaTOB O0YUYESHHS CPEACTBAMH MIPETIOaBAEMBIX YICOHBIX
MIPEAMETOB

Nunuxarop UIIK 3.1 Bnageer cnocobamu HHTErpallii y4eOHBIX MPEIMETOB

JOCTH>KECHUS JUISL OpTraHU3alluy pa3BUBAIOLICH y4eOHOU e TeNbHOCTH

KOMIIETEHIINN (uccienoBaTeabCKOM, TPOESKTHOM, IPYIITIOBOM U JIp.)

HUIIK 3.2 Ucnons3yeT 06pa3oBaTeIbHbIA MOTEHIIUAT
COIIMOKYJIETYPHOU Cpe/ibl PEeTHOHA B TIPETOAaBaHuy (IIpeIMeTa 1Mo
npouio) B ydeOHOI ¥ BO BHEYPOUHOIl 1€ATEIbHOCTH

1.3. BocnuraTenbHasi padora

Hampasnenue Tunel 3aga4 ®dopMbl pabOTHI
BOCIUTATEIbHONU pabOThI
dbopMupoBanue y nearornyecKui, ydacTHe 00y4aroImuxcs B
00y4aroluXCcsi OCO3HAHUS | COMPOBOKICHUS, METOIUYECKUHN | 00pa30BaTEIbHBIX
COLIMATILHOW 3HAYUMOCTHU WHTEHCHUBAX, KaK B
cBoelt Oynyieit npodeccuoHaIbHO
npodeccuu, MOTUBAIIUU K OpUEHTUPOBAHHOM, TaK U B
OCYIIIECTBIICHUIO COILIMANILHO 3HAUYNMOM
npodecCHOHAIbHON JIeATeTbHOCTH
JeSITEIIbBHOCTH
Hay4yHO- HCCIIEI0BATENbCKAs
HCCIIeI0BaTENbCKas JeSITENIbBHOCTh CTY/IEHTOB
paboTa oOyJaronmxcs (myOnukanus craTei,
BBICTYIUIEHHE C JI0KJIa/I0M)

1.4. MecTo AMCUUILINHBI B CTPYKTYpPe 00pa30BaTe/ibHON NPOrpaMMbl
JucuuruinHa «OJeMeHTapHas MaTeMaTHKa» OTHOCUTCS K 0053aTeIbHOM YyacT yueOHOTo

IUIaHA.

Jlis OCBOEHMSI TUCUUIUIMHBI HCIONb3YIOTCSI 3HAHUS, YMEHUS W BUIBI JIE€ATEIbHOCTH,
chopMUpOBaHHbBIE B Mpoliecce M3ydeHHs MpenMera «MaremaTuka» Ha MpeAbIAYyIIeM ypOBHE
oOpa3oBaHus, IUCHUIUIMH «Asrebpa u Teopust uyucen», «MaTemMaTuueckuil aHaIMU3»,
«I'eomerpusi». Marepuan HJaHHOM AMCUUIUIMHBI MOKET ObITh HUCHOJB30BaH IMPU H3YYEHUU
TUCUMIUIMH  «MeTtoauka oOyueHHst MareMaTHke», «lIcuxosoro-negarorndyeckue OCHOBBI
oOyueHuss maremaTtuke», «llIkompHbBIE MaTeMaTWdecKHe 3a/aud IOBBIICHHON TPYIHOCTH U
3anaun EI'O».

1.5. OcobeHHOCTH pean3auuu JUCHHIIHHbI



JlucuuIimHa peanu3yercss Ha PyCCKOM sI3bIKE.

2. Oobem AUCHUIIIMHBI

Bun yueGHO# paboTHI IO ceMecTpam Bcero, Axkanem. W3 Hux
3a4ETHBIX 4achl B (hopme
€UHHII [IPAaKTUYECKON
HOJTrOTOBKH
OO6m1ast TpyA0EMKOCTh TUCIUILIUHBI 11 396
CEMECTP 3
KonrakTHas paboTa ¢ npenogaBaTeiem:
AynauTopHbIe 3aHATHSI (BCETO) 36
3aHATHUA JIEKIMOHHOI'O TUIIA 18
JlaboparopHbie pabOTHI -
3aHATUS CEMUHAPCKOr0 TUMA -
[TpakTHueckue 3aHsTUS 16
KCP 2
CamocrosiTenpHas paboTa 00yJaromuxcs 36
Bun npomexyTouHoii arrectanuu: 3a4er ¢ 0
OLIEHKOU
CEMECTP 4
KonTtakTHas paboTa ¢ npenojaBaTeaeM:
AynuropHsble 3aHsTHs (BCEro) 72
3aHATHSA JIEKIIUOHHOI'O TUIA 18
JlabopaTopHbie pabOThI -
3aHsATHS CEMUHAPCKOTO TUTIA -
[TpakTHUecKue 3aHsTHS 46
KCP 8
CamocrosiTenbpHas pabora 00yJaromuxcs 72
Bun nmpomexyTodHO# arrectanuu: DK3aMeH 36
CEMECTP 5
KoHTtakTHas paboTa ¢ npenojaBaTeaeMm:
AynutopHsble 3aHSTHs (BCEr0) 72
3aHATHS JEKIMOHHOIO THIIA 16
JlabopaTopHbie pabOThI -
3aHsATUS CEMUHAPCKOTO TUMA -
[TpakTHdeckne 3aHsATHS 50
KCP 6
CamocrosiTenbHas paboTa 00yJaromuxcs 72
By npomexyToO4HOM aTtTecTalun: 3a4eT 0

3. Conep:xanue QM CHUATIIAHBI

3.1. Pa3nenbl AMCUMIIMHBI M BUBI 3aHATHH (TeMAaTHYeCKHIi TJIaH 3aHSITHIA)




Bugpl yueOHoi paboThI, BKITIOUast
CaMOCTOATEIBbHYIO paboTy CTYICHTOB, U

No 11/ Paznernsl 1 TeMBI AUCIMITIMHEL TPYAROCMKOCTD
o /I
Cemectp (B akaIieMUYIECKUX Jacax)
o = = [a W) Q
S 53 & 5 O &
R < = £ ~ O
CEMECTP 3
1. |Apudpmernka 20 10 2 6 2 10
2. |llonsarue ¢hyHKIMU. DaeMeHTapHbIC QYHKIIUH, UX
CBOHCTBa M rpaguku. Moxynb JecTBUTENbHOTO | 28 14 4 10 14
YHCIIa ¥ €ro CBOMCTBA
3. | ToxxnecTBeHHBIE MPEOOPa30BAHUS BBIPAKCHUH 12 6 6 6
4. | PaBHOCHJIBLHOCTH YPaBHECHUI U HEPABEHCTB
5. |Uenple u ApoOHBIE palMOHAIBHBIE YypaBHEHHs,| 8 4 4 4

HEPABCHCTBA U UX CUCTEMBI

3auéT ¢ OIleHKOH

Bcero| 72 36 18 16 2 36

CEMECTP 4

3. | ToxnecTBeHHBIE MPEOOPa30BaHUS BBIPAKCHUH 32 16 14 2 16

4. |PaBHOCHJIBHOCTH YpaBHEHHUH U HEPABEHCTB 4 2 2 2

5. |Uenble u ApoOHBIE palMOHANBHBIE YypaBHEHHS,| 28 14 12 2 14
HEpPaBEHCTBA M X CUCTEMBI

6. |HppamnuoHanbHbIe ypaBHEHUS, HEpaBEeHCTBA U UX | 28 14 4 8 2 14
CHCTEMBI

7. |Iloka3aTtensHbie U TOrapumMuyecKkue ypapHeHus | 36 18 6 10 2 18

1 HCPAaBCHCTBA

8. | TpuroHomeTrpuveckue ypaBHEHHUs ¥ HepaBeHcTBa | 12 6 6 6
U UX CHCTEMBI

9. | YpaBHeHUs 1 HEPABEHCTBA, COACPIKAIINE 4 2 2 2
oOpaTHbIE TPUTOHOMETPUYECKUE (DYHKIIUU

OK3aMeH 36

Bcero| 180 | 72 18 46 8 72

CEMECTP 5

8. | TpuroHomerpuveckue ypaBHEHHUs 1 HepaBeHCTBa | 24 12 10 2 12
U UX CUCTEMBI

9. | YpaBHeHUs ¥ HEPABCHCTBA, COJCPIKAIINE 8 4 4 4
o0paTHbIE TPUTOHOMETPUYECKUE (DYHKIIUU

10. |TexcroBsIe 3anaun 24 12 4 8 12

11. |IInanumerpus 44 22 6 14 2 22

12. | Crepeomerpus 44 22 6 14 2 22
3auér

Beero| 144 | 72 16 50 6 72




Uroro o mucuurumue| 396 | 180 52 112 16 180

3.2. 3aHATHSA JIEKIIMOHHOI'0 THIIA
CEMECTP 3

Jlexknus 1.

Tema: Apudmernka.

Kparkas anHoTanmmst k jekiuud. OCHOBHBIE YHCIIOBBIE MHOXECTBA M apU(METHUCCKHE
nevcteus B HUX. [Ipusnaku genumoctu. HOJ[ u HOK. 3agauu Ha uesnbie yncna.

Jlexnug 2.

Tewma: [Tonstue pyHkuuu. DneMeHTapHbIe QYHKIIMH, UX CBOMCTBA U TpaduKy.

Kpartkas amnotamus k seknuu. Ompenencane QyHkiuu. OOIacTh ompeneleHus Hu
MHOXECTBO 3HaueHWi (yHkiuu. ['paduk ynkmuu. CrocoObl 3amanust ¢yHkiuu. CBOMCTBa
byHKME  (4€THOCTh, HEYETHOCTh, MOHOTOHHOCTH, OTPAaHUYCHHOCTh, IEPUOJUIHOCTD,
acuMnToTel rpadukoB). Omnepauuu Ha MHOXecTBe GyHKIUI. OCHOBHBIE 3JEMEHTApHBIC

(GYHKIHH.

Jlexuus 3.

Tema: DnemenTtapubie npeoOpa3zoBaHus rpadukoB GyHKIUNH. Moaysab 1elCTBUTEIBHOTO
4yyucia U ero CBOMCTBA.

Kpatkas annotaumsa k unekuuu. [loctpoenune rpadukoB (GYHKIUHA C [TOMOUIBIO
AJIEMEHTApHBIX  MpeoOpa3oBaHui. Moaynb  JEHCTBUTENBHOTO  YHCIA, €ro  CBOMCTBA,
reoMeTpuueckuid cMpicn monyis. ['paduku npobGHO-panmoHanbHbiX (pyHKUMN. [TocTpoenue
rpaduKoB QYHKIUH, COEPKAIUX 3HAK MOTYJISL.

Jlexuus 4.

Tewma: ToxxaecTBeHHBIE TPEOOPA30BAHUS PAIIIOHATBHBIX BBIPAKEHUH.

Kpartkas annoTtanus k yexkuur. DopMynbl COKPAIIEHHOTO YMHOXEHUs. PaznoxeHue
MHOTOUYJICHOB Ha MHOXHUTENU. TOXKIeCTBEHHbIE TpeoOpa3oBaHus IENbIX U JIPpOOHO-
palMOHANIBHBIX BbIpaKeHUH. Jl0Ka3aTeabCTBO TOKIECTB.

Jlexnns 5.

Tema: ToxaecTBeHHble NpeoOpa3OBaHUs  UPPALMOHAIBHBIX, MOKAa3aTelIbHBIX U
Jorapu(pMUUECKUX BBIPAKEHUH.

Kparkas annotanus k nekuuu. [loHsTHe aprudmMeTnyeckoro KOpHs 1 OCHOBHBIE CBOMCTBa
apu@mernueckux KopHed. OcBOOOXIEHHME OT HPPALMOHAIBLHOCTH B  3HaAMEHAaTelle.
ToxnecTBeHHblEe MpPeoOpa3oBaHUsl HPPALMOHAIBHBIX, IMOKA3aTENbHBIX U JIOTapHU(PMHUUECKHX
BBIPAKCHU.

Jleknus 6.

Tema: ToxnecTBeHHbIE MpPeoOpa3oBaHUs TPUTOHOMETPUYECKUX  BBIPAKEHUH U
BBIPOKEHHM, COZEpKANUX 00paTHBIE TPUTOHOMETPHUECKUE (HYHKIIUH.

Kpatkas annHoTammst k Jsekiuu. OCHOBHBIE TPUTOHOMETPUYECKUE  (OPMYIIBI.
ToxxnecTBeHHBIE TPEOOpPa3OBaHUS  TPUTOHOMETPUYECKMX  BBIPQKCHUH W BBIPAKEHUH,
coJieprKalux oopaTHbIE TPUTOHOMETpUYecKue GyHKIHH. Jloka3aTenbCTBO TOKIECTB.

Jlexnus 7.

Tema: PaBHOCHIIBHOCTh ypaBHEHUI U HEPABEHCTB.

KpaTtkass anHOTanus K Jekuuu. PaBHOCWIIBHBIE ypaBHEHMsI U HepaBeHcTBa. Cucrema u
COBOKYITHOCTb. PaBHOCHIIbHBIE TpeoOpa30oBaHus ypaBHEHU U HEPABEHCTB.

Jlexknus 8.



Tewma: Ilensie u 1poOHBIC palliOHATBHBIC YPABHEHUS, HEPABEHCTBA M UX CHCTEMBI.

Kparkas annotanus k jeknuu. OOmme MeTOoAbl pelieHUs parioOHAIbHBIX YpPaBHEHUH,
HEpPaBEHCTB M MX CHUCTeM. MeToa pa3ioxeHus Ha MHOXUTENU. MeToa BBEIEHUS HOBBIX
nepemMeHHbIX. MeTtoa nmogdoopa. MeTo HHTEPBAJIOB.

Jlexnus 9.

Tema: YpaBHEeHUs U HEPABEHCTBA C MOYJIEM.

Kpatkas anHotanus k nexuuu. IIpuémbl 1 MeTonbl pelieHusl YpaBHEHUM U HEPABEHCTB,
COJZIepKaIIMX IIEPEMEHHYIO 110J] 3HAKOM MOJYJIA.

CEMECTP 4

Jlexknus 1.

Tema: MppanmoHanbHble ypaBHEHHS U UX CUCTEMBI.

Kpatkas annoranus k nexkuuu. O01me MeTo bl pelieHusl HPPAMOHATIBHBIX YPaBHEHUH U
UX CHUCTEM.

Jlexmus 2.
Tewma: MppanroHaibHbIE HEPABEHCTBA.
Kparkas annoTanus k aexkuun. OOmme METo bl pelIeHUs UPPAIIMOHAIBHBIX HEPABEHCTB.

Jlexnus 3.
Tewma: [loka3aTenbHble ypaBHEHUS.
Kpatkas anHoTanus k aekiuu. MeToapl pelieHus TOKa3aTeIbHbIX YPABHEHUM.

Jlexuus 4.
Tewma: Jlorapudmuueckue ypaBHEHUS.
Kpatkas anHOTanuMs K JeKIUU. MeTOAbl pelIeHUS JIOTapU(PMUICCKIX ypaBHESHUH.

Jlexmmg 5.

Tewma: [TokazarenpHbie U TorapupMUIecKue HEPaBEHCTRA.

Kpartkas anHoTarus k gekuuu. MeToapl perieHus: oKa3aTeNIbHBIX U JIOTapUPMUIECKUX
HEPaBEHCTB.

Jlexuus 6.

Tema: TpuronomeTpuueckue ypaBHEHHUs.

Kpatkasg anHOoTanus k Jiekuuu. Oopmynbl pelIeHM OCHOBHBIX TPUTOHOMETPUYECKHX
ypaBHEHUN. MeTo1bl pelIeHNs] TPUTOHOMETPUYECKUX YPAaBHEHUH.

Jlexnws 7.

Tema: TpuroHomeTpruuecKkue HEPABEHCTBA.

Kparkas amHOTammss K Jexkuuu. PemieHne mpocTeWIIMX — TPUTOHOMETPUYECKUX
HEpaBeHCTB. MeToAbI PEIICHNS] TPUTOHOMETPUUYECKUX HEPABEHCTB.

Jlexuus 8.

Tema: CucremMbl TPUTOHOMETPUYECKUX YPABHEHNN N HEPABEHCTB.

KpaTtkasg aHHOTamus K JIeKUMM. PelieHne cucTteM TPUTOHOMETPUYECKMX YPaBHEHUH U
HepaBeHCTB. Pa300p KOHKPETHBIX MPUMEPOB PEUICHUS] CUCTEM TPUTOHOMETPHUUECKUX YpaBHEHUN
Y HEPaBEHCTB.

Jlexuus 9.
Tema: VYpaBHeHUS U HEpaBEHCTBA, CcojAep)Kallue oOOpaTHbIE TPUTOHOMETPUUECKUE

(bYHKITHH.



Kpatkas aHHOTamus K Jekuuu. PemnieHne ypaBHEHUI U HEPABEHCTB, COJEPKaLIUX
0o0paTHbIC TPUTOHOMETPUIECKUE (DYHKITHH.

CEMECTP 5

Jlexnug 1.

Tema: TekcTOBBIE 3a1aUU

Kparkass anHoTamusi Kk Jiekuuu. MeToAbl pelIeHHs TEKCTOBBIX 3ajad. 3ajJadd Ha
YHUCJIOBBIC 3aBUCUMOCTH, 3aJ]a4H Ha MPOTPECCHUH.

Jlexknus 2.

Tema: TexcToBBIC 33291

Kparkas anHOTanmsi K jJeKuud. 3a7adyd Ha MPOICHTHI, 3aJja4l Ha COBMECTHYIO padoTy,
3a/1a4d Ha CIUIaBLI U CMECH, 3aJ1a4i Ha JBMKEHHE.

Jlexuus 3.

Tema: [Inanumerpust. TpeyroJbHUKU U YETBIPEX YT OJIBHUKH.

Kparkass anHOoTanus K JIeKIMU. AKCHOMBI U ONpEAENCHUs TE€OMETpUHU. 3ajaud Ha
BBIYHMCIICHHE M JI0Ka3aTeNbCTBO. TpeyroiabHuk. Buael TpeyronbHUKOB. MeTrpuueckue
COOTHOUIIEHUSI B  TPEYrOJbHUKE. 3aMedarelibHble TOYKM U JIMHUA  TPEyroJbHUKA.
YeTblpexyrojbHUK. BUJIbl 4E€THIPEXyTrOJIBHUKOB.

Jlexknus 4.

Tewma: [Tnanumerpus. OxpyxHocTh U Kpyr. [Inomanu uryp.

Kparkas anHoraums Kk Jsekuuu. OKpyKHOCTh. BrnmcanHele W ONUCaHHBIE
MHOTOYTOJIBHUKH. YTIIbI, CBA3aHHBIE C OKPY)KHOCThbIO. CBONCTBA KacaTEIbHBIX K OKPYKHOCTH.
[Tnomanu ¢uryp. [Inomaas TpeyroapHUKA U YETHIPEXYTOJIbHUKA.

Jlexuus 5.

Tewma: [Inanumerpus. HekoTopsle METOIBI pEIICHHs] INIAHUMETPUYECKHX 33]1a4.

Kpatkas anHoTanus x nekuuu. KoopauHaTHbIN, BEKTOPHBIM U KOOPAMHATHO-BEKTOPHBIE
METO/IbI PEIICHUS INIAHUMETPUYECKUX 3a]1a4.

Jlexnuus 6.

Tema: Crepeomerpus. [lapannenbHOCTh U IEPNEHAUKYISIPHOCTD B POCTPAHCTBE.

Kparkas anHoTamms k nekuuu. M3o0paxeHue mpoCcTpaHCTBEHHBIX (UTYp Ha TUIOCKOCTH.
[TapannensHas npoekuusd. [lapamenbHOCT M NEPIEHAUKYISAPHOCTh MPSIMBIX U IIJIOCKOCTEU B
pocTpaHcTBE. MeToAbl MOCTPOCHUS CEYEHHl MHOTOTPpAaHHUKA IUIOCKOCThIO. Bbrluncnenne
IJIOMIAZAN CEYEHUS MHOTOIPaHHHUKA.

Jlexnus 7.

Tema: CrepeomeTpus. YTibl U paCCTOSIHUS B IPOCTPAHCTBE. MHOTOIpaHHUKM.

Kpatkasgs aHHOTanmms K JIEKIMHM. BbluMciIeHHE yIiaoB: MEXAY CKpEIIMBAOIIUMHUCA
OpSIMBIMU, MEXAY NpSAMOM M IUIOCKOCTBIO, MEXIYy IUIOCKOCTSIMH. PaccrosHme Mexay
CKpEIIMBAIOIIUMHUCA NPSMbIMU. PaccTosiHME OT TOUKM A0 IUIOCKOCTH. MHOrorpaHHuku. Bumsl
MHOTOTPaHHHUKOB.

Jleknus 8.

Tema: Ctepeomerpus. Tena Bpamenus. [nomans moBepXHOCTH U 0OBEM.

Kparkas anHoTtamms k yekuuu. Tema Bpamenus. Buabl Ten BpameHus. Beruucienue
iomaael nosepxHocreit 1 00beMoB. KoMOMHAIIMM MHOTOTPAHHUKOB U TeJl BpaIleHUsI.

3.3. 3aHATHSA CEMUHAPCKOI0 THIIA



Y4eOHBIM MJIaHOM HE TPEAYCMOTPEHBI.

3.4. IIpakTuyeckue 3aHATHS
CEMECTP 3

[IpakTuueckoe 3ansarue 1.

Tema: Apudmeruka.

[lepeuens 3amanuii: Pemenue 3amad  Ha OCHOBHBIE YHCIOBBIE MHOXECTBA U
apudmeTnyecKue AeUCTBUS B HUX.

[IpakTuueckoe 3ausTue 2.

Tema: Apudmernka.

[Tepeuens 3amanmii: Pemenue 3anau Ha npuszHaku aeaumoctd, HOJ[ u HOK. 3agaun Ha
IICJIBIC YKCIIa.

[IpakTuueckoe 3ansarue 3.
Tema: Apudmeruka.
[Tepeuens 3amanunii: Pemenue 3axa4 Ha NpUEMBI pAlTMOHATIBHOIO CUETA.

[IpakTuueckoe 3ansarue 4.
Tewma: [TonsiTue pyHKIMH.
[lepeuens 3ananuii: Pemenne 3aqad Ha HaXOXKIEHHE 00JIaCTH onpeAeTeHus (yHKIIUH.

[IpakTnueckoe 3ansaTue S.

Tema: DnemMenTapHble QYHKIUHU U UX CBOMCTBA.

[lepeuens 3amanuii: Pemenue 3a1ay Ha OCHOBHBIE CBOWCTBA ()YHKIIMI: MOHOTOHHOCTB,
4ETHOCTh M HEYETHOCTh, OTPAHUYEHHOCTb, IEPUOUYHOCTb.

IIpakTuueckoe 3ansarue 6.
Tema: DnemenTapHble npeoOpa3zoBaHus rpapuKoOB QyHKIUH.
Ilepeuenp 3ananmii: Pemenue 3amady Ha syIeMEHTapHble NpeoOpazoBaHus TpaduKoOB

GyHKIHA.

[IpakTnueckoe 3ansatue 7.

Tema: DnemenTapHble MpeoOpazoBaHus rpauKoOB QYHKIUIA.

[lepeuenr 3anmanuii: Pemenue 3amau Ha 3JeMEHTapHble NpeoOpa3zoBaHUsl IpadUKOB
(byHKLUH, TOoCTpoeHue rpauKoB APOOHO-PATMOHAIBHBIX (YHKIUH.

IIpakTuueckoe 3anarue 8.

Tema: Monynb IE€HCTBUTENBHOTO YHUCIA U €r0 CBOMCTBA.

Ilepedens 3ananuii: PemeHue 3azad Ha onpeneacHue MOAYJSA JNEUCTBUTEIBHOIO YKCIIA,
ero cBoiictBa, reomerpuueckuii cMpici. [loctpoenue rpadukoB QyHKIMHA, comepiKaluX 3HAK
MOJYJIS.

CEMECTP 4

[Ipaktrueckoe 3anstue 1.

Tema: ToxaecTBeHHBIC TPEOOPA30BAHNUS PAIIOHATBHBIX BBIPAKEHUH.

[lepeuens 3amanuii: Pemenne 3aa4 Ha TOXKAECTBEHHBIE TIPEOOPA30BAHUS PAITMOHATBHBIX
BBIPKEHMI, I0KAa3aTEIbCTBO TOXK/IECTB.

IIpakTuueckoe 3ansarue 2.
Tema: ToxnecTBeHHbIE TPeOOPa30BaHUs UPPALMOHATBHBIX BbIPaXKEHHII.
Ilepeuenp 3amanumii: Pemenune 3amau Ha  TOXKAECTBEHHBIE — IpeoOpa3oBaHuUs



UPPALMOHAIBHBIX BBIPAXKCHUH, 10KA3aTEIbCTBO TOXKACCTB.

[IpakTuueckoe 3ansarue 3.

Tema: ToxnecTBeHHbIe TIPe0OPa30BaHUS MOKA3ATEIBHBIX BBIPAKCHUH.

Ilepeuenp 3amanumii: Pemenue 3amau Ha  TOXKAECTBEHHBIE  IpeoOpa3oBaHUs
NOKa3aTeIbHbIX BBIPAXKEHUI.

[IpakTuueckoe 3austue 4.

Tema: ToxxnecTBeHHBIE TPEOOPa30BaHUS JOTAPUPMUIECKUX BBIPAKCHHH.

Ilepeuenp 3amanuii: Pemenune 3azau Ha  TOXKAECTBEHHbIE  IIpeoOpa3oBaHUs
JOrapu(pMHUUECKUX BBIPAKECHUI.

IIpaxkTrueckoe 3ansTue S.

Tema: ToxnecTBeHHbIE TPe0OpPa30BaHUS TPUTOHOMETPUUECKUX BBIPAKECHUH.

[lepeuenp 3amanmii: Pemenue 3amadu  Ha  TOXKACCTBEHHBIE  IPeoOpa3oBaHUs
TPUTOHOMETPUUYECKUX BBIPAKEHUH, JOKa3aTeIbCTBO TOKAECTB.

[IpakTryeckoe 3anstue 6.

Tema: ToxxaecTBeHHbIE TPEOOPa30BaHNS TPUTOHOMETPUUECKUX BbIPAKEHU.

Ilepeuenp  3amanuii: Pemenune 3amau Ha  TOXKAECTBEHHbIE — IIpeoOpa3oBaHUs
TPUTOHOMETPHUYECKUX BBIPAKCHUN, BBIUYMCICHHE 3HAYEHUH TPUTOHOMETPUYECKHX (YHKIIHMIA
3aJJaHHOTO yTJja.

IIpaktnueckoe 3anarue 7.

Tema: ToxxnecTBeHHble MpeoOpa3oBaHUsl BBIPAKEHUH, COAEpXkAIIUX OOpaTHbIE
TPUTOHOMETPUUYECKHE (DYHKIIHH.

[lepeuens 3amanumii: Pemenue 3amad Ha TOXKIECTBEHHbIE NPEOOpPa3OBaHUs BbIPAXKECHUI,
coJiepKalx oOpaTHbIe TPUTOHOMETPUYECKHE (PYHKIIUH.

[IpakTryeckoe 3anstue 8.
Tema: PaBHOCHIIBHOCTD ypaBHEHUI U HEPABEHCTB.
Ilepedens 3ananuii: Pemenne 3a1a4 Ha paBHOCWIIBHOCTD YPABHEHUN U HEPABEHCTB.

[IpakTuueckoe 3ansarue 9.
Tema: Llensie u 1poOHBIE palliOHaIbHBIE YPaBHEHUS.
[Iepeuens 3aanuit: Pemenue panmoHaabHbIX YPaBHEHUM.

[TpakTuueckoe 3anstue 10.

Tema: YpaBHeHUS, CoiepKaIINE IEPEMEHHYIO IO 3HAKOM MOJTYJIS.

[lepeuens 3amanuii: Permienue ypaBHEHUMH, COJAEPKAIIUMX IEPEMEHHYIO MOJA 3HAKOM
MOIYJIA.

[TpakTrueckoe 3anstue 11.
Tema: CucteMbl pallMOHAIBHBIX YPaBHEHUM.
[Iepeuens 3anannii: Pemienne cucreM paMoOHaIBHBIX YPAaBHEHHM.

[TpakTnaeckoe 3ansTue 12.
Tema: PaninoHanbHbIE HEPABEHCTBA.
[Iepeuens 3anannii: PemieHne panmoHanbHBIX HEPABEHCTB. METOT MHTEPBAJIOB.

[MpakTryeckoe 3ansTre 13.
Tema: HepaBeHcTBa, copeprkaliye NepeMeHHYIO0 O] 3HAKOM MOJYJIS.



Ilepedyensr 3ananmii: PemieHue HEpaBEHCTB, COAEPKALIUX IEPEMEHHYIO II0J 3HAKOM
MOJYJIS.

[Tpaktrueckoe 3anstue 14.
Tema: Cuctembl paliliOHAJIbHBIX HEPABEHCTB.
Ilepeuens 3ananuii: Pemenue cucteM palnoHaIbHBIX HEPABEHCTB.

[IpakTrueckoe 3ansatue 15.
Tewma: UppanuroHanbHble ypaBHEHHUS.
[Tepeuens 3aanuii: Penenue nppanyoHaaibHbIX YpaBHEHUM.

[IpakTuueckoe 3austue 16.
Tema: MppauyroHanbHbIE YPAaBHEHUS U UX CUCTEMBI.
[Tepeuens 3aianuii: Penienne uppaimoHaibHbIX YPABHEHUM U KX CUCTEM.

[IpakTuueckoe 3austue 17.
Tema: MppanroHaibHbIE HEPABEHCTBA.
[lepeuens 3anannii: Pelienne nppauoHalbHbIX HEPABEHCTB.

[IpakTuueckoe 3austue 18.
Tema: MppanmoHanbHble HEPABEHCTBA U KX CUCTEMBI.
[lepeuens 3ananuii: Penenue uppanroHanbHbIX HEPABEHCTB U UX CHCTEM.

[TpakTrueckoe 3ansatue 19.
Tema: [loka3aTenbHbIe ypaBHEHUS.
[lepeuenp 3ananuii: PemeHne moka3aTebHbIX YPaBHCHHIA.

IIpakTnueckoe 3anstue 20.
Tema: Jlorapudmuueckue ypaBHEHUS.
[lepeuens 3aganuii: Pemenne gorapupmMuuecKkux ypaBHEHUH.

IIpakTnueckoe 3anstue 21.
Tewma: [loka3zarenpHble U TorapupMUUYECKUe YpaBHEHUS U UX CUCTEMBI.
Ilepeuens 3aanuii: PemeHne cucreM nokasaTeabHbIX U JIOTapu(PMUUYECKUX YpaBHEHUI.

[IpakTnueckoe 3anstue 22.
Tema: [loka3aTenbHble HEpABEHCTBA.
Ilepeuens 3ananmii: Pemenne noka3aTebHBIX HEPABEHCTB.

[IpakTnueckoe 3anstue 23.
Tewma: Jlorapudmuueckue HepaBeHCTBa.
Ilepeuenp 3aganuii: Pemenne gorapupMuuecKux HepaBeHCTB.

CEMECTP 5
[IpaxTnueckoe 3ansatue 1.
Tema: TpuronomeTpuuecKe ypaBHEHHUs.
[Iepeuens 3anannii: PemieHne TpUroHOMETPUYECKUX YPaBHEHUM.

[IpaxTnueckoe 3ansaTue 2.

Tema: TpuronomeTpuuecKkue ypaBHEHHUs.

[lepeuens 3amanuii: Pemenue TpuroHomerpudeckux ypaBHeHud. OTOOp KOpHei
TPUTOHOMETPUYECKOT0 YPAaBHEHHSL.



[IpakTuueckoe 3ausTue 3.
Tema: TpuroHomeTpruuecKkue HEPABEHCTBA.
Ilepeuens 3ananuii: Pemenne TpUroHOMETpUYECKUX HEPABEHCTB.

[IpakTuueckoe 3austue 4.
Tema: TpuronomeTpruuecKkue HEPABEHCTBA.
Ilepeuens 3ananuil: Pemienne TpUroHOMETpUYECKUX HEPABEHCTB.

[IpakTuueckoe 3ausTue 5.
Tema: CucTemMbl TPUTOHOMETPUYECKUX YPaBHEHUM U HEPABEHCTB.
[lepeuens 3ananmii: Pemenue cucreM TPUrOHOMETPUUYECKUX YPABHEHHUM U HEPABEHCTB.

[IpakTuueckoe 3ausTue 6.
Tema: YpaBHeHus, coaepxaiiye oOpaTHble TPUTOHOMETPUYECKUE (PYHKIIMU
Ilepeuenp 3ananuii: Perenue ypaBHeHUH, cofepkalux oOpaTHbIe TPUTOHOMETPUYECKHE

GyHKINH.

[IpaxTrueckoe 3anstue 7.

Tema: HepaBeHctBa, copep:xaliyre oOpaTHble TPUTOHOMETpUYecKue GyHKIIUN

Ilepeuenn 3a/1aHMI: Pemenne HEPaBCHCTB, coAepKaILUX oOparHble
TPUTOHOMETPUYECKHE (DYHKIIHH.

[IpakTuueckoe 3ansarue 8.

Tema: TexcroBble 3a1a4un. 3a/1a4l HA YUCIIOBbIE 3aBUCUMOCTH, 33/1a4d Ha IIPOLIEHTHI.

[lepeuens 3amaHmii: PemieHune TEKCTOBBIX 3a/ay HAa YHUCIOBBIE 3aBUCHMOCTH, 33]a4 Ha
IPOLIEHTHI.

[IpakTruyeckoe 3anstue 9.
Tema: TexcroBele 3a1a4un. 3a1a4 Ha IPOTPECCUN.
[Tepeuens 3aannii: Penienre TEKCTOBBIX 3a71a4 Ha TPOTPECCHH.

[TpakTryeckoe 3anstue 10.

Tema: TekcroBble 3a1aun. 3ajaun Ha COBMECTHYIO paboTy. 3a/1auM Ha CIIJIaBbl U CMECH.

[lepeuens 3amanuii: PernieHne TEKCTOBBIX 3aJay Ha COBMECTHYIO pabOTy, Ha CIUIaBbl U
CMECH.

[TpakTuyeckoe 3anstue 11.
Tema: TexcToBbIE 3a4a4M. 3aa4l HA ABHIKEHUE.
Ilepeuenp 3aganuii: PemieHre TeKCTOBBIX 33/1a4 Ha JABHXKEHHE.

[TpakTuyeckoe 3anstue 12.

Tema: TpeyronpHuk. Bunabl TpeyronbHUKOB. MeTpUdecKue COOTHOLIEHHS B
TPEYTOJIbHUKE.

[lepeuens 3anannii: Pemenne 3a1a4d Ha TPEYrOJIbHUKH.

[MpakTryeckoe 3ansTue 13.
Tema: TpeyronbHUK. 3aMeuaTeIbHble TOYKU U JUHUU TPEYTOJIbHUKA.
[Tepeuens 3amannii: Penenune 3a1ad Ha 3aMedaTesbHbIE TOUYKU U JIMHUW TPEYTOJIbHHUKA.

[IpakTrueckoe 3anstue 14.
Tewma: YeTbipexyroiabHUK. Bubl 4eThIpEXyroJbHUKOB.



Ilepedens 3ananuii: Pemenne 3a1a4d Ha 4eTHIPEX YT OJIbHUKHY.

[IpakTnueckoe 3anstue 15.

Tema: OxpyxHOCTb. BriicanHbIe M OIIMCAHHBIE MHOT'OYTI'OJIbHUKH.

Ilepeueny 3ananuii: Pemenuwe 3amad Ha OKpPY)KHOCTb, BIIMCAaHHBIE W OIMCAaHHBIE
MHOT'OYTOJIbHUKH.

[TpakTrueckoe 3ansatue 16.

Tema: Yruibl, cBsI3aHHBIE C OKPY>KHOCTBI0. CBOMCTBA KacaTeIbHbIX K OKPYXHOCTH.

Ilepeuenp 3ananuii: Pemienue 3amay Ha yIUibl, CBSI3aHHbIE C OKPY’KHOCTBIO, CBOMCTBA
KacaTeJbHbIX K OKPYKHOCTH.

[IpakTuueckoe 3anstue 17.
Tema: ITnomanu ¢puryp. Ilnomans TpeyroabHIKa U YETHIPEXYTOJbHUKA.
[lepeuens 3ananuii: Pemenue 3a1a4 Ha MI0MAAH IJIOCKUX (QUTYD.

[IpakTnueckoe 3anstue 18.

Tema: KoopnuHaTHBIH 1 BEKTOPHBIN METOABI PELICHUS IIIAHUMETPUIECKUX 33/1a4.

[lepeuens 3amanuii: Pemenne miaHUMETPHUYECKUX 3a/1a4 KOOPIMHATHBIM M BEKTOPHBIM
METOJIaMH.

[IpakTuyeckoe 3anstue 19.

Tema: MeTonbl TOCTPOEHUS CEYEHUH MHOTOIPAHHMKA IIOCKOCTBIO.

Ilepeuens 3ananmii: Penienue 3amad Ha METOABI MOCTPOEHUS CEUYEHUH MHOTIOIDAaHHUKA
IUIOCKOCTBIO.

[IpakTuyeckoe 3anstue 20.
Tema: Beruncnenue miomaay ce4eHus MHOTOTpaHHHUKA.
[lepeuens 3anannii: Pemmenne 3aaq Ha BEIYMCIICHUE TIONIAIA CEYCHHUS MHOTOTPaHHHKA.

[TpakTnueckoe 3austue 21.

Tema: BpluucieHue yrioB MeXAy CKPEHIMBAIOMIMMHUCS MPSMBIMH, MEXAY NPSIMONH U
TUIOCKOCTBIO, MEXK/TY IIIOCKOCTSIMU.

[lepeuens 3amanuii: PerieHre 3a1a4 Ha BBIYHCICHUE YIJIOB MEXAY CKPEIIMBAIOIIMMHUCS
MPSIMBIMHU, MEXKTY TTPSIMOM U TUIOCKOCTHIO, MEXKY TIIOCKOCTSIMHU.

[TpakTudeckoe 3ansTue 22.

Tema: IlpueMbl HaXOXIEHUS PACCTOSHUN MEXIy CKPEUIUBAIOIIUMUCS TPSIMBIMHU.
PaccrostHue OT TOYKH JI0 TIOCKOCTH.

[lepeuens 3amanmii: Pemenwe 3amad  Ha  HAXOXKACHHE PACCTOSHUS — MEXKIY
CKPEIIUBAOIIUMHUCS TTPSIMBIMHU, PACCTOSTHHUS OT TOYKH JIO TUIOCKOCTH.

[MpakTryeckoe 3ansTre 23.

Tema: Muororpannuku. Tena Bpamienus. [lnomaas moBepxHocTH u 00beM. KomOuHanmuu
MHOTOTPAaHHUKOB M TEJ BpaIICHUA.

[lepeuens 3amanuii: Pemenue 3azady Ha BBIUKMCIEHUE IUIOLIAZEH IMOBEPXHOCTEH U
00bEMOB MHOTOTPAaHHUKOB U TEJT BPAIIICHHUSI.

[TpakTrueckoe 3anstue 24.
Tema: KoMOuHAIIMu MHOTOTPaHHUKOB U TEIl BPAILICHUSI.
[Tepeuens 3amannii: Pemenne 3a1ay Ha KOMOMHAIIMA MHOTOTPAHHUKOB U TEJI BPAIICHUSI.



[IpakTuyeckoe 3ausTue 25.

Tema: KoopanHaTHO-BEKTOPHBIN METO PEIICHUSI CTEPEOMETPUUECKUX 3a]1ay.

Ilepedyensr 3anmanmii: PenieHue CTEpeOMETPUYECKHUX 3a1ad KOOPAMHATHO-BEKTOPHBIM
METOOM.

3.5. JIabopaTopHbIe padoThI
Y4eOHbIM MJITAHOM HE IPEIyCMOTPEHBI.

3.6. KonTpoab camocTosTe/IbHO padoThI
CEMECTP 3
KonTtpons camocrositebHOM paboThI 1.
Tema: Apudmeruka.
[Tepeuens 3amannii: [IpoBepka penieHus 3a1a4 Ha TPU3HAKH I€TUMOCTH.

CEMECTP 4

KonTtposns camocrositenbHON paboTh! 1.

Tema: ToxxecTBeHHbIE TPEOOPa30BaHUS BHIPAKEHUH.

Ilepeuenp 3ananuii: IlpoBepka pelieHus 3a1ad Ha TOXKICCTBEHHBbIE IPeoOpa3oBaHUs
pPalMOHATIbHBIX, UPPAllMOHAIBHBIX, [TOKA3aTENbHbIX, JOrapu(PMUUECKUX, TPUTOHOMETPHUUECKUX
BBIPA)KEHUI U BBIpa)XXEHUI, coJiepKalux oOpaTHbIe TPUTOHOMETpUYeCcKHe QyHKILIUU.

KonTpomnb camoctosTenbHON paboThI 2.

Tema: Llenbie 1 1poOHBIE palMOHATIBHBIE YPABHEHUS, HEPABEHCTBA U UX CUCTEMBI.

[lepeuens 3amanmii: [IpoBepka perieHus LEIbIX U IPOOHBIX PAllMOHATIBHBIX YpaBHEHHH,
HEPABEHCTB U UX CUCTEM.

KoHnTposib camoctosTenbHON paboThl 3.

Tema: MppaunoHanbHble ypaBHEHMSI, HEPABEHCTBA U UX CUCTEMBI.

[Iepedens 3amanmii: [IpoBepka penieHUss UppauMOHAIBHBIX YPAaBHEHUI, HEPABEHCTB U UX
CHUCTEM.

KonTponb camocTosTenbHON paboThI 4.

Tewma: [TokazaTenbHbie U JorapuMUUECKHE YPAaBHEHUSI U HEPABEHCTBA.

[lepeuens 3amanuii: IIpoBepka pelieHHs TOKa3aTeNbHBIX M JIOrapUPMUYECKUX
YpaBHEHUH U HEPABEHCTB.

CEMECTP 5

KonTtpons camocrosiTebHON paboTs! 1.

Tema: TpuroHomerpuueckue ypaBHEHUS U HEPABEHCTBA U UX CUCTEMBI.

Ilepeuenp 3amanuii: YCTHBIN onpoc o (GopMyiaaM TPUTOHOMETPHHU, IPOBEPKA PEIICHUs
TPUTOHOMETPUUECKHUX YPaBHEHHUI U HEPaBEHCTB.

KonTposns camocTosTenbHON paboThI 2.
Tewma: ITnanumerpus.
[Iepeuens 3anannii: [IpoBepka pelieHns IIAHUMETPUYECKHUX 3a/1a4.

KonTpomnb camoctosTenbHON paboThI 3.
Tema: Ctepeomerpusi.
[lepeuens 3amannii: [IpoBepka pemeHus CTepeOMETPUIECKUX 3a/1a4.

3.7. CamocTosiTeJIbHAsA padoTa CTY/IEeHTOB
Pexomenayembie hopMbl cCaMOCTOSTENHHON PabOTHI CTYIEHTOB: 3aKpeIIeHne MaTepuana



MO0 KOHCIIEKTY JIEKI[MHU, MOArOTOBKA K MPAKTUYECKUM 3aHATHUSIM, MOATOTOBKA MpE3EHTAlUi K
JIOKJIaJaM, MIOJrOTOBKA K 3a4€TaM U IK3aMEHY.

4. @oH/1 OLIEHOYHBIX CPEJCTB

@®OC BrIIOYAET OICHOYHBIC CPEACTBA TEKYIIETrO, MPOMEKYTOUYHOTO U IMOCTHTOTOBOTO
koHTposis (IIpunoxenue 1).

5. IlepevyeHb OCHOBHOM M JONOJHUTEILHON Y4eOHOI JUTEPATYPHI,
He00X0AMMOii VIS OCBOCHUS JUCHUIITIMHBI

5.1. OcHoBHas JuTEepaTypa

1. bermaroB, A.X. Maremaruueckuii ananu3. B 2 wyactax. Y.l. Dyukiuu oHOM
nepeMeHHoil: yuebHoe mocodue / A.X. bermaroB. — HoBocubupck: HoBocubupckuii
rOCyIapCTBEHHBIN TexHUYecKkuii yHuBepcuter, 2016. — 152 ¢. — ISBN 978-5-7782-2927-3 (u.
1), 978-5-7782-2926-6. — Tekcr: snekrponHblit // Iupposoii obpasoBarenbhbiii pecypc IPR
SMART: [caiit]. — URL: https://www.iprbookshop.ru/91392.html (mara oOpaieHus:
03.03.2026). — Pexxum gocTyma: i aBTOPH3HP. IOJIb30BaTEIIEH.

2. I'yces, A. B. Ilpaktukym 1o anemeHtapHoi matemaruke. ['eomerpus [Tekcer]: Yueb.
nocodbue s CTYIEHTOB (DU3MKO-MAaTEMaTHUYECKUX  CIEHUAIbHOCTEH  IeIaroru4ecKux
uHcTUTYTOB M yuutened / B. A. T'yces, B. H. JlurBunenko, A. I'. MopakoBud. — 2-¢ 3.,
nepepad., u ponosiH. — M.: [IpocBemenue, 1992. — 352 c.

3. KpacnomekoBa, B.II. DOnemenrtapnas wMartematnka. Apudmernka. Anredpa.
Tpuronometpus: yde6Hoe mocodue. Hampanenne nmoarotoBku — 050100 «llemarormueckoe
obpazoBanmue». Ilpoopunmu -  «Marematuka.  UMndopmaruka»,  «Texnomorus»  /
B.II. KpacnomekoBa, 11.B. Mycuxuna, WU.C. Llaii. — Ilepms: Ilepmckuii rocynapCTBEeHHBIN
ryMaHHUTapHO-TIeqarornyeckuii yausepeurer, 2014. — 132 ¢. — ISBN 978-5-86218-689-8. —
Tekct: snextponnslil / Ludposoii obpazoBarensubiii pecypc IPR SMART: [caiit]. — URL:
https://www.iprbookshop.ru/32115.html (zara ob6pamenus: 03.03.2026). — Pexum moctyna:
JUTSL aBTOPU3UP. TIOJB30BaTENCH.

4. JlurBunenko, B.H. Ilpaktukym no snemeHtapHoil maremaruke [Tekcr]: anreGpa.
Tpuronometpus / B.H. JlutBunenko, A.I'. Mopakosuu. — 2-e¢ u3z., nepepad. u jgom. — M.:
[Tpocsemenwne, 1991. — 352 c.

5.2. JlonotHUTEIbHAS JTUTEPATYypa
1. KpacnomekoBa, B.I[I. DnemenrapHas wmaremaTtnka. Apudmeruka. Anredpa.

Tpuronomerpus: 3amauHuk. Hanpasnenue mnoaroroBku — 050100 «Ilemaroruueckoe
oOpazoBanue». Ilpopumu — «Marematuka. WHpopmaTtukay, «Texnomorus» / B.IL
KpacnomekoBa, N.B. Mycuxnna, MN.C. Ilaii. — Ilepms: Ilepmckuii rocynapcTBEHHBIN

ryMaHHUTapHO-Tieqarornueckuii yausepcurer, 2014. — 52 ¢. — ISBN 978-5-86218-688-1. —
Tekct: snextponnsiid // Ludposoit obpazoBarenbubiii pecypc IPR SMART: [caiit]. — URL:
https://www.iprbookshop.ru/32114.html (mara o6pamenus: 03.03.2026). — Pexum noctyna:
JUTST aBTOPH3HP. TTOJIb30BATEIICH.

2. Illumayes, B.C. Bricmast Mmatemaruka: yueOHuk juig By3os / B. C. Illunaye. — 8-e
u3a., mepepab. m mon. — MockBa: UsmarensctBo FOpaiit, 2026. — 351 ¢. — (Bwicmee
oOpazoBanue). — ISBN 978-5-534-21606-6. — Tekcr: asnexkrponnslii / ObGpa3oBarenbHas
mwiathpopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/582570 (mata obGpareHus:
27.03.2026).



https://www.iprbookshop.ru/91392.html
https://www.iprbookshop.ru/32115.html
https://www.iprbookshop.ru/32114.html
https://urait.ru/bcode/582570

6. [lepeuyenb pecypcoB HH(OPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOM CeTH
«AHTEepHET», MPOPECCHOHAIBHBIX 023 TaHHBIX U MH(POPMAMOHHBIX
CIIPABOYHBIX CHCTEM, HCII0JIb3yEeMbIX IPU OCYLECTBJICHNH 00pa30BaTeIbHOIO
npouecca 1no ITMCUMILIHHEe

6.1 TIlepeyeHb pecypcoB HWH(POPMANMOHHO-KOMMYHHKAIIMOHHOH ceTn «HWHTepHET»,
HEOOXO0IMMBbIX /IJIsl 0CBOEHUSI THCIUTIIMHbI

1. http://wwwe.alexlarin.net Oxa3anue WHOOPMALMOHHONW TOAJNCPKKHA CTYyICHTaM |
abutypueHnTaMm npu noarotoBke Kk EI'D mo maremaruke, nocrymienuu B BY 351, pemenun 3aga4q
U U3YYCHUH Pa3IMYHBIX Pa3zeiioB BHICIICH MaTEMATHKH.

2. https://sdamgia.ru/ Calt g BCeX, KTO MHTEPECYETCS 3JEMEHTApHON MaTeMaTHKOM:
HIKOJIbHUKOB,  A0MTYpUEHTOB,  CIIyIIATEeJACH  IOJArOTOBUTEIBHBIX  KYpCOB,  CTYJICHTOB
NeIarOrMYECKUX BY30B U YUUTEIICH.

3. http://www.math.ru/ Ca#it s IIKOJIBHUKOB, CTYJACHTOB, YUUTEICH M JJIS BCEX, KTO
UHTEpecyeTcss  maremMaThkod. Ha  caliTe:  KHUTH,  BHJICO-JICKI[MHM, 3aHHUMATEIIbHBIC
MaTeMaTHuecKue (DakKThl, pa3jIMyHbIC 110 YPOBHIO M TEMAaTHKE 3aJla4d, OTJC/IbHBIC MCTOPUH U3
JKA3HU YYEHBIX.

4. https://3.shkolkovo.online/catalogs CoBpemenHnast poccuiickas omjaiH-arGopMa u
o0Opa3oBaTelibHas IKOCUCTEMA, TIPEAHa3HAYCHHAs 11 KOMIUIEKCHOW MOATOTOBKHU MIKOJIBHUKOB K
OI'D, EI'D, IBU u onumminagam/

6.2. IlepeyeHb HeOOXOAMMBIX NPOGecCHOHATbHBIX 0a3 JaHHBIX M HHGPOPMANMOHHBIX
CIIPABOYHBIX CHCTEM

OnektpoHHass  Oubnuoreunas cucrema «[PR SMART». Pexum  nocryna:
http://www.iprbookshop.ru

OnekrponHas oubnmnoreunas cucrema «lOpaiit». Pexxum nocrymna: https://urait.ru

DeKTpOHHO-0MOIMOTEeYHAs cucrema «PyKoHT». Pexum J0CTyna:
https:/lib.rucont.ru/search

7. MeToanueckue yKa3aHusl M yueOHO-MeToAnueckoe odecnevyeHme AJsi
00y4JaKOIIUXCSI TI0 OCBOEHUIO JUCHMILITHHbI

I[I/ICIII/IHJ'H/IHa peaIn3yCeTCd B COOTBCTCTBUM C YKa3aHUSIMHU ((MGTOJII/I‘-ICCKI/IC
PEKOMEHIallMU 10 OpTraHu3aluu 00pa30BaTEIHHOIO MpOIecca MPH OCBOCHUU JUCIUIUIMHBDY,
pasmemenasiMu B DMOC yHuBepcurera (€10s.ggpi.org).

MeTtoauyeckue pekoMeHIauu s padoTel ¢ nHBanuaaMu u aumamu ¢ OB3 pazMernieHsl
B DUOC ynuBepcurera (€10s.ggpi.org).

8. MaTepua/ibHO-TeXHUYECKasi 0a3a, MporpaMMHoe odecriedeHue,
Heo0XoauMoe 1JIs1 OCYlIeCTBIEeHUsI 00Pa30BaTEeIbHOIO NpoIecca 1o
AUCUMILIUHE

Yue6nslit kopryc 1, aynutopun(s) 237, 235.

B  oOpasoBarenbHOM  MpollecCe€  HCHOJB3YeTCS  CBOOOJHO  paclpoCTpaHseMoe
IPOTPaMMHOE O0OECTIeYeHHEe, B TOM YHUCIIE OTEUECTBEHHOTO TPOM3BOJICTBA: IKOCUCTeMa SIHIeKC,
Mail.ru u gp.

[TonHpIl mepeueHb MaTepUANbHO-TEXHUYECKOW 0a3bl M MPOrpaMMHOrO 0OecredeHUs
pa3meriensl B OMOC yHuBepcurera (€i0s.ggpi.org).


http://www.alexlarin.net/
https://sdamgia.ru/
http://www.math.ru/
https://3.shkolkovo.online/catalogs
http://www.iprbookshop.ru/
https://urait.ru/
https://lib.rucont.ru/search

9. PeiiTUHT-TIJIaH OLIEHKH YCII€BA€MOCTH CTY€HTOB

Ob6beMm
i . . | MakcumanbHOE
ayMHTOPHON | Byjpr Texkymiel arTecTalioOHHON
paboTHI N 9 (HOpMaTHB) Htorosas gpopma
JucnunauHa/ cemecTp ayJIMTOPHOU U BHEAYAUTOPHOMN [Toonpenue [ rpadsr
= KOJIMYECTBO otueTa (MuH. 6amr)
v 2 | e paboThI
= s O 0aJUIOB
g | =
=
OnemeHTapHas 1. KoHTpoas nocemaeMocTu 18 +1 Oam 3a He npumenstorest | Jlomyck k 3auéry ¢
MaremMaThKa 18 | 16 | 2 JIEKLUH JIOITOJTHEHHSI; OIIEHKOM
2. KoHTpoms nocenaeMocTu 16 +3 Gasta 3a —50%,
3 cemectp NPAKTHYECKUX 3aHATHI HOATOTOBKY
3. PaboTa Ha MpakTHYECKUX 40 JIOTIOTHUTEN <aBTOMAT» MU 3a4ETE C
3aHATUAX BHOTO oneHkoi — 90%
4. KoHTpOIb CaMOCTOSATENbHON 5 METOINYECK
paboThl oro
Marepuaia
KoHTponbHble MeponpusaTus
1. KonrponbHas padora 30
2. Tecr 20
KomneHcarmonHsie
MEPOIIPUATHUS
1. ITucemMeHnHOE cooOIIeHue 1o 4
TeMaM MPAKTHYSCKUX 3aHATUI

UTOI'o

129 (6e3 komneHcaiym)




O0beM

i . . | MakcumanbHOE
ay[AMTOPHON | Bynpy TeKylel arTecTalMOHHON
paBOThI N 9 (HOpMaTHB) Hrorosas popma
Jucuunnmna/ cemectp ayIUTOPHOU U BHEAYAUTOPHOU IToowmpenue HITpadsr
= KOJIMYECTBO otyera (MUH. O6aJL)
v 2| A paboThI
= s |9 OaioB
=
=
DneMeHTapHas 1. KonTpons nocemaeMocTu 18 +1 Oam 3a He npumensitorest | Jlomyck K sk3ameHy
MaTeMaTHKAa 181461 g JIEKIIHUI JIOIIOJIHEHUS, —50%,
2. KoHTpoap nocemaeMocTu 46 +3 Oaiia 3a
4 cemectp NPAKTUICCKUX 3aHSTHI HOATOTOBKY «aBTOMAT» MIPU
3. PaboTa Ha MpaKTHYECKUX 115 JIOIIOJIHATEI 3K3aMEHE
3aHATHUAX BHOT'O - 90%
4. KoHTpOIb CaMOCTOSATENbHON 20 METOANYECK
paboThl oro
MaTepuaia

KoHTponbHble MeponpusaTus
1. Konrponbnas pabora 30
2. Tecr 20
KomneHcanmonHeie
MEPOIIPUATHUS
1. [TucekMenHO€E COOOIIEHKE TIO 4

TEMaM IMPAKTUYCCKUX 3aHATHI

UTOI'o

249 (6e3 KoMIIEHCALUH)




O0beM

7 . . | MakcumaiibHOE
ay[AMTOPHON | Bynpy TeKylel arTecTalMOHHON
paBOThI N 9 (HOpMaTHB) Hrorosas popma
Jucuunnmna/ cemectp ayIUTOPHOU U BHEAYAUTOPHOU IToowmpenue HITpadsr
= KOJIMYECTBO otyera (MUH. O6aJL)
v 2| A paboThI
= s |9 OaioB
=
=
DneMeHTapHas 1. KonTpons nocemaeMocTu 16 +1 Oam 3a He npumenstorcs Jlonyck K 3a4éry
MaTeMaTHKAa 16 50| 6 JIEKIIHUI JIOIIOJIHEHUS, —50%,
2. KoHTponp nmocemaeMocTu 50 +3 Oaiia 3a
S cemecTp NPAKTUICCKUX 3aHSTHI HOATOTOBKY «aBTOMAT» MMpH 3auéTe
3. PaboTa Ha MpaKTHYECKUX 125 JIOIIOJIHATEI —70%
3aHSTHSIX BHOTO
4. KoHTpOIb CaMOCTOSATENbHON 15 METOINYECK
paboThl oro
MaTepuaia

KoHTponbHble MeponpusaTus
1. Konrponbnas pabora 30
2. Tecr 25
KomneHcanmonHeie
MEPOIIPUATHUS
1. ITucbMeHnHOE cooO1IeHue 1o 4

TEMaM IMPAKTUYCCKUX 3aHATHI

UTOI'o

261 (6e3 xommeHcanum)




JIueT perucrpanuu u3MeHeHU U qonoaHenuit k PITJL
(puxcupyroTcs HK3MEHEHUS U TOTIOJIHEHHS [Iepe]] HayajaoM y4yeOHOro roja,
IIpY HEOOXOIMMOCTH BHECEHHSI N3MEHEHHUH Ha CIIelyIoIuil ro —

odopMIISIeTCS HOBBIN JIUCT U3MCHEHUN )

Ne Coneprxkanrie U3MEHEHUS [ara, Homep Hara, Homep
ILII. MIPOTOKOJIA MIPOTOKOJIA
3acejaHus 3ace/laHus COBETa
Kadeapel. (dakynpTera.
[Moanuce [Tonnuce nexana
3aBEAYIOIIETO dakynprera
kadenpoii
1.
2.
3.
4.
5.




[Tpunoxenue 1

®OHJA ONEHOYHBIX CPEACTB 11O JIUCHUIIJIMHE
QJIEMEHTAPHAS MATEMATHUKA

1. ®oH OLIEHOYHBIX CPEACTB JIs TEKYIIEro KOHTPOJIA yCIeBAeMOCTH,
NMPOMEKYTOUYHOM ATTECTALMH M MOCTUTOTOBOr0 KOHTPOJIS 10 AUCIUIIJINHE

1.1. Hacrosimuit @®onx omeHounbix cpeacts (POC) no aucuumuiuHe «eMeHTapHas
MaTeMaTHKay SIBJISETCS HEOThEMJIEMBIM NPUIOKEHHEM K pabodeil mporpamMme JUCIUILUTHHBI
«OnemenTtapHas maremarukay (PILJ[). Ha nanneiii ®OC pacnpocTpaHsOTCS BCE PEKBU3UTHI
yTBEpKJeHUs, TpeacTaBiieHHbie B P11/ mo qaHHOW IUCIMIUIMHE.

1.2. OuenuBanue BCEX BHUAOB KOHTPOJIS (TEKYIIEro, MPOMEXKYTOYHOTO, IOCTHTOTOBOTO)
OCYIIECTBIISICTCS 10 5-TH OAJIILHOM IIKaJe.

1.3. Pe3ynbTaThl OLIEHUBAHMS TEKYIIETO KOHTPOJISL YUYUTHIBAIOTCS B PEUTHHTE.

2. llepevyeHb JIAHMPYEMBIX Pe3yJbTATOB 00y4eHHs MO AUCHHUILIMHE,
COOTHECEHHBIX € YCTAHOBJIEHHBIMM HHIAMKATOPAMHU H0CTHKEHUS

KOMIIeTeHI NI

Ko xomnereHuumn

YK-1

DopmMyTupOBKa Crnoco0eH oCyIIeCTBIATh MOUCK, KPUTHUECKUI aHAINU3 U CUHTE3

KOMIICTCHIINU I/IH(bOpMaIII/II/I, IMPUMCHATH CHUCTEMHBIN noaxoa Ajid pelCHHA
MOCTABJICHHBIX 3a7a4

Nupukarop NYK 1.1 lemoHcTpupyeT 3HaHHE OCOOCHHOCTEM CHCTEMHOTO U

JIOCTH>KEHUS KPUTHUYECKOTO MBIIUICHHS], apTyMEHTHPOBAHHO (hOpMHUPYET

KOMIIETEHITNU CcOOCTBEHHOE CYKICHHE U OLIEHKY WH(OpMallUU, TPUHUMAET

000CHOBAHHOE pElLICHNE

NVYK 1.2 IIpumensier noruueckue GopMbl U MPOLETYphl, CIOCOOEH
K pedIeKcuu 1o noBoy COOCTBEHHON U UyXOU MBICIUTEIbHOM
JeSITeIbHOCTH

NVYK 1.3 AHanuzupyeT UCTOYHUKH HH(POPMAIIUHU C LIETbIO
BBISIBIICHUS MX TIPOTUBOPEYNH M MOUCKA JOCTOBEPHBIX CYXKIICHHUH

Ko xomnereHuum

I1K-1

dopmynupoBKa CrniocobeH ocBauBaTh U UCIOJIb30BAaTh TEOPETHUECKUE 3HAHUS U

KOMIIETEHIINH MIPaKTUYECKHE YMEHUS U HaBBIKU B IIPEIMETHOM 00J1aCTH NPU
peneHnH mpodecCHOHAIBHBIX 3a/1a4

WNupukarop HUIIK 1.1 3Haer cTpyKTypy, COCTAaB U TUJAKTHYECKUE €IMHUIIBI

JOCTHKEHUS IpeIMeTHOM 001acTH (IIperno1aBaeMoro npeaMeTa)

KOMITETCHITHH HUIIK 1.2 YmeeT ocymiecTBIsATh OTOOP YIEOHOTO COAEPIKaHMS ISt

€ro peaau3aly B pa3InyHbIX (popMax 00ydEeHHUsI B COOTBETCTBHH C
tpedoBanusmu GI'OC OO

HUIIK 1.3 [leMmoHCTpHpYeT yMEHHE pa3padaThIBaTh pa3inyHbIe
(hopMbI y4eOHBIX 3aHATUHN, IPUMEHSATH METObI, IPUEMBI U
TEXHOJIOTUHM 00yUYEeHHsI, B TOM YHCIIe HHPOPMALMOHHBIE

Ko xomnerenuum

I1K-3

dopMmynupoBKa
KOMIIETCHIINH

CrniocoGeH ¢popMupoBaTh pa3BUBAIOIIYI0 00pa30BaTEIBHYIO CPEY
JUISL TOCTHKEHUS! JINYHOCTHBIX, MPEAMETHBIX U METaNpeAMETHBIX




pe3yNbTaToOB 00yUYEHUS CPEACTBAMH MPENOJaBAEMbIX YUEOHBIX

MPEIMETOB
Nunuxarop HIIK 3.1 BnageeT cnoco6aMu HHTErpalMK YYCOHBIX TIPEIMETOB
JIOCTHXKCHHUS JUTSL OpTaHU3allMU Pa3BUBAIONICH YIeOHOU e TEIPHOCTH
KOMIIETEHIINH (uccnenoBaTenbCKOM, MPOEKTHOM, IPYIIIOBOM U JIp.)

UIIK 3.2 Ucnons3yeT 00pazoBaTeIbHbIN MOTSHIIUAI
COIMOKYJIBTYPHOU Cpeibl perHoHa B MperoiaBaHuy (TipeaMeTa 1mo
npoduiio) B yd4eOHOM ¥ BO BHEYPOUHOU NIEATEIHBHOCTH

3. Conepmaﬂne OICHOYHBLIX CPEACTB TEKYHICI'0 KOHTPOJISA U KPUTCPHUHU UX
OLICHUBaAHHUA

3.1. Texymuii KOHTPOJIb OCYIIECTBISETCS IPENOoJaBaTeNieM AWCIMIUIMHBI TPH IPOBEICHUH
3aHATHUH B cieayonmx Gopmax: KOHTPOJIbHAsA paboTa, TECT.

3.2. ®OopMEBI TEKYIIETO KOHTPOJIS U KPUTEPUH HX OLICHUBAHHUS.

®opma koHTpoJIs 1 - TUnoBbIe TeCcTOBBIE 3aJaHUS.

Tunosoii Tect 1.

[IpoBepsieMble KOMIETEHIIMU U UHIUKATOPbI JOCTH)eHUs komneTeHuuii: YK-1: UYK-1.1, UYK-
1.2, UYK-1.3; TIK-1: UTIK-1.1, UIIK-1.2, UTIK-1.3; T1K-3: UIIK-3.1, UTIK-3.2.

Bpewms BoinonHeHus 3aganuid: 60 MUHYT.

Kpurepun onieHuBaHus:

[IporieHT BBINOIHEHHS 33 JaHUI OreHka

0-49 HeynoBineTBOpUTEIHHO
50 -69 Y 1OBIETBOPUTEIEHO
70— 89 Xoporo

90 - 100 OTiHyHO

TecToBble 3a/1aHUS ¢ BLIOOPOM OJTHOTO WU HECKOJIBKUX MPABUIBHBIX OTBETOB.
1. Bes ocrarka Ha 15 genuTcsd YUCO ...

BAPMAHTBI OTBETOB:
1) 7825 2) 3270 3) 2181 4) 1423
2. HOK nByx uucen, He Aensimuxcs Apyr Ha Apyra, paBHo 630, a ux HO/] pasen 18. Otu
yHucna — ...
BAPMAHTBI OTBETOB:
1) 9u70 2) 126 u 90 3) 7u90 4) 18u 90

3. Jlenumoe B 1m1ecTh pa3 OoJiblie AEIUTENs, a ACIUTENb B IECTh pa3 OOJbIIe YaCTHOTO.
Uemy paBHO aenumoe?
BAPUAHTBI OTBETOB:

1) 6 2) 36 3) 108 4) 216
4. Tpapux pynxrmu Y =10x° —4 monyuen us rpaduxa pynkmuu Yy =10x° ...
BAPUAHTBI OTBETOB:
1) mapanienbHBIM HEpEeHOCOM Ha 4 eMHUIIBI BICBO BJOJIb OCH aOCIIHCC.

2) mapaJuleIbHBIM [IEPEHOCOM Ha 4 eMHUIIBI BIIPABO BAOJIb OCH abcLucc.
3) mapauiedIbHBIM NIEPEHOCOM Ha 4 €IMHUIBI BHU3 B/IOJIb OCH OpJIMHAT.

4) mapayuienTbHBIM IIEPEHOCOM Ha 4 €MHUIIEI BBEPX BIOJIb OCH Op/IMHAT.
5. I'paduk pynkmu y = 2sin X nomy4yeH u3 rpaduka GyHKIUUd Yy =Sin X ...
BAPUAHTBI OTBETOB:
1) mapanienbHBIM IEPEHOCOM Ha 2 €AMHUIBI BBEPX B/IOJIb OCH OpJIUHAT



2) cxaTueM BAOJb OCH OpAMHAT B 2 pa3a
3) pacTspKeHHEM BIIOJIb OCHU OpJIMHAT B 2 pasa

4) pacTspKeHHEM BIOJIb OCH abcuuce B 2 pasa
6. I'paduk pynkuun y = In(3x +1) nmoxyden u3 rpaduka Gy y=Inx ...
BAPUAHTBI OTBETOB:
1) cxaruem B 3 pasza BIOJb OCH aOCLUCC M MapajuIeIbHBIM MEPEHOCOM BJIEBO BIOJIb OCH
a0cmucc Ha 1 equHUIY

2) cxarueMm B 3 pasa BIOJIb OCH a0CIMCC M MapalIeNIbHBIM IIEPEHOCOM BIPABO BIOJb OCH
abcrucce Ha 1 enuHUILY

3) cxarueM B 3 pasa BIOJb OCH abCIHCC W MapaUIebHBIM MIEPEHOCOM BIIEBO BIIOJIb OCH
abcuucc Ha 1/3 equHUIB

4) cxxarueM B 3 pasa BIOJIb OCH aOCIMCC U MapauleIbHBIM IIEPEHOCOM BIIPABO BIOJb OCH
aocrucc Ha 1/3 e IMHUIIBI

7. Oyakms Y =1—2siN3X ABJISIETCS MEPUOJHMUECKON C IIEPHOIOM, PABHBIM ...
BAPUAHTHEI OTBETOB:
1) T=4r 2) T=27/3 3)) T=2x 4) T=6x

8. ®ynkuusa Yy =+ X% +4 na Bceii o6nacTn OTIPEICTICHUS SBIIACTCS. ..
BAPUAHTBI OTBETOB:

1) HeyObIBaromen 3) HeoTpuLATEIbHON
2) HeBo3pacTarolien 4) HEeTOJIOKHUTEIHHOM
9. OyskIMs Y = — VR Ha BCeW 00JIACTH OTPEICICHUS SBISICTCS. ..
BAPUAHTBI OTBETOB:
1) HeyObIBaroIIeit 3) HeoTpHIIaTEIbHON
2) HeBo3pacTaroueit 4) HEemoJoXKHUTEIbHOU

10. Kakoe 13 nepeyrciaeHHbIX CBOUCTB OTHOCUTCS K QyHKIIMM Y = X +COS X ?
1) dyHkums sBiusercs 4€THON 3) ¢yHKuMS ABISETCS HEUETHON

2) QyHkuus sBuseTcss QyHKOUeH oouero 4) GyHKIUS SBISETCS MEPUOTUIECKON
BUJIA
11. Kakoe 13 nepeyrcieHHbIX CBOMCTB OTHOCUTCS K (pyHKIMHM Y = XCOS X ?
BAPUAHTBI OTBETOB:
1) yHxuus sapnasercs 4ETHOM 3) ¢yHkuMs ABAsETCA HEUETHOM

2) ¢byukuus sBasercss ¢QyHKuuend oobmero 4) (yHKIMS SBISETCS MEPHUOANYECKON
BUJIA

-2 b—Z
12. Beipaxxenue pt paBHoO ...
al—
BAPUAHTLEI OTBETOB:
1 1 1 1 ab
) —— 2) —— 3) —+= 4 =
) a+b ) a-b ) a b ) a+b
13. 3HaueHME BBHIPAKEHHS \/ 4+2:/3 - \/ 4-23 PaBHO ...
BAPUAHTLEI OTBETOB:

1) 243 2) 2 3) 0 4) -2



14. 3nauenue Boipaxkenus/ (7 — 5¥)? — 5% — 2.5 npu ycnosuu, uro 5% = 19, pasHo ...
BAPUAHTHI OTBETOB:

1) 0,5 2) 45 3) 2,5 4) 95
15. 3nauenue Beipakenns 109,15 —log, g +log, %—paBHO

BAPUAHTHI OTBETOB:
1) -1 2) 1 3) -3 4) -2
16. Ecnu tga +ctga =4, To Sin2a =...
BAPMAHTbBI OTBETOB:
1) 172 2) 1/4 3) 13 4) 23
6sin35°sin55°
cos 20° -
BAPMAHTbBI OTBETOB:
1) 6 2) 12 3) 3 4) 1,5
18. Eciu p > q > k > 0, To Beipaxenue: |p + q| + |K — q| — |K — p| paBHo...
BAPUAHTHI OTBETOB:

1) 2p + 2k 2) 2p 3) 2 4) 2p+2q -2k

17. Yucio

19. O6nacte onpenenenuss GyHKIUU Y = +/ Xx* —5x% +4 coBmamaer ¢ MHOYXECTBOM ...
BAPUAHTBI OTBETOB:

D [L4] 2) (—o1]U[4; + o] 3) [-22] 4) (- -2]V[-LuU[Z +x]
20. MHOecTBO 3HauUeHUH QyHKIUU Y = —3e* ectb IIPOMEXKYTOK ...

BAPUAHTBI OTBETOB:

) (=0-3) 2) (3] 3) [0:3] 4) (0:3]

Tumnosoit TecT 2.

[IpoBepsieMble KOMIETEHIIMN U MHAUKATOPBI JocTHkeHUs komrereHuuid: YK-1: UYK-1.1, UYK-
1.2, UYK-1.3; TIK-1: UTIK-1.1, UTIK-1.2, UTIK-1.3; T1K-3: UTIK-3.1, UITK-3.2.

Bpewms BoinonHeHus 3ananuid: 60 MUHYT.

Kpurepuu onieHnBanus:

[TporieHT BBINOIHEHHS 33 JaHUI OreHka

0-49 HeynoBneTBopuTeNHHO
50 - 69 Y 10BIE€TBOPUTENTBHO
70— 89 Xoporio

90 - 100 OTiyHO

TecToBbIE 3a1aHUS C BLI60pOM OOHOTI'0 WJIN HCCKOJIBKUX ITPABUJIBHBIX OTBCTOB.

1. Jlano ypaBHeHue x2 — 9 = 0. PaBHOCH/IBHOE EMY ypaBHEHHE UMEET BHI ...
BAPUAHTHI OTBETOB:

1) |x| =9 2) |x| =3 3) x+3=0 4) x—=3=0
2. PaenctBy |X—Sin30°|=25 ONHOBPEMEHHO YAOBIETBOPAIOT CIEAYIOIIUE JBA

3HAYCHHUS X ...
BAPMAHTbBI OTBETOB:

1) §+ 2,5;?—2,5 2) -2; 3 3) 3; 2 4) -2,5; 3,5

4 9
3. Kopuem ypaBHeHus Pl 11 sBasieTcs uuco ...
BAPUAHTbI OTBETOB:



1) 0,2 2) 0,5 3) 1 4) =2
4. PemenneM HepaBeHCTBa |2x — 3| < 5 sBisercs ...

BAPUAHTBHI OTBETOB:
1) [-1;4] 2) [-41] 3) (=14 4) (=41)
5. Vpasuenue V2x2 — 4x — 5 = —Xx UMeET KOPEHS ...
BAPUAHTHI OTBETOB:
1) 3 2) 1 3) -1 4) =2
/ 2
6. Pemenunem HepaBeHCTBA 4 I <0 sBJISIETCS IPOMEXKYTOK ...
x _—
BAPUAHTBHI OTBETOB:
1) [-231) 2) [-2;2] 3) [-21] 4) [-21)0{2}

7. Kopenb ypasuenus log log,log,x = 0 npuHaaiexut IpOMEKYTKY ...
BAPUAHTBI OTBETOB:

1) (0;7) 2) (7;27) 3) (27;47) 4) (47;77)
8. YpaBuenue (3"2 — 81) -lg(1 — x) = 0 umeer ...
BAPUAHTBHI OTBETOB:
1) Tpu KOpHS 2) nBa KOpHS 3) OIWH KOPEHb 4) HOJNb KOpHEH

9. Ywucno uenbix pemenuit HepaseHctsa logi(2x + 3) < logi(3x — 2) paBHo ...
7 7

BAPUMAHTLI OTBETOB:

)5 2) 3 3) 0 4) 4

10. HauGonpmmm 8'094(3_ 2x) >-3

. LeJIbIM PEIIEHUEM HEPABEHCTBA > —3 sBiseTcs ...

BAPUAHTBI OTBETOB:
1 2) 0 3) 2 4) 3

11. JlniHa TpPOMEKYTKA, KOTOPBIM SIBISETCS pelieHreM HepaBeHcTBa |3 — x| < 2,
paBHa...
BAPUAHTBI OTBETOB:
1) 3 2) 5 3) 2 4) 4

T

12. bmkaitmmit 5 KOpEHb ypaBHEHUs COS4x =1 paseH ...

BAPUAHTBI OTBETOB:
T T
1 2) 0 3) = 4) —
) ) ) 3 ) 5
13. B npomexyTke [0;27r] JeXaT KOPHHU YPaBHEHUsS COSX = —73
BAPUAHTBHI OTBETOB:
) 5t Tr ) 2r 4n y T 5T g 4757
6 6 3 3 6 6 3 3
. 1
SInx — —
14. Yucno kopHel ypaBHEHHUs —\/_= 0, nmpuHaAIeKAIHUX TPOMEKYTKY [— 27r,‘0],
COSx — ——
2
PaBHO ...

BAPMAHTbBI OTBETOB:



11 2) 0 3) 2 4) 3

15. Yucrio KopHeii ypaBHeHus tgx = /3B npomexyrke [—m; 2] paBHO ...
BAPUAHTBI OTBETOB:

1) 2 2) 4 3)3 4) 1
16. YpaBuenue v X—7 ++/2—X =3 uMeeT pemeHus ...
BAPUAHTBI OTBETOB:
D6 2) 2 3) 3+ J60 4) He UMeeT peleHu i

17. Bce pelienrs HepaBeHCTBAa X+ < 2 00pa3yrOT MHOXKECTBO ...
BAPUAHTBI OTBETOB:

1) (—00;%] 2) (Q%) 3) (%;+oo] 4) (—oo;O)U(%;+oo)

log,(2x —1)+ Iog{zx—Bj =1;
18. PemnreHusaMu CHCTEMBI 3 ABJIIIOTCA 4UCia ...
0,2x* —5x =0
BAPUAHTBI OTBETOB:
1) -5;0;5 2) 5 3) 0;5 4) -5;0
X 1 "
+ = | >2
19. Bce pemienust cucteMbl HEpaBEHCTB (6) 00pa3yroT MHOXECTBO ...
2 < 4.2
BAPUAHTBI OTBETOB:
1) [-1;0) 2) (-1;0)(0; 2) 3) [-1; 0)(0; 2] 4) (=1; 0)(0; 2]
20. Ypasnenue x3 + x = 0 paBHOCHIIBHO YPAaBHEHHIO ...
BAPUAHTBI OTBETOB:
1) x3+x_0 2) X 4+x=0 3) x(x+1)=0 4) x(x+1):0

X - x—1

Tunosoii Tect 3.

[TpoBepsieMbie KOMIETEHIIMN U UHIUKATOPHI JocTkeHus kommerenuuii: YK-1: UYK-1.1, UYK-
1.2, UYK-1.3; [IK-1: UTIK-1.1, UTIK-1.2, UTIK-1.3; T1K-3: UTIK-3.1, UI1K-3.2.

Bpems BeimonHenus 3aganuii: 90 MUHYT.

Kpurepuu oniennBanus:

ITponeHT BBINOJHEHUS 3aJaHUI Orenka

0-49 HeynoBneTBOpUTENBHO
50 - 69 Y IOBJI€TBOPUTEIEHO
70 -89 Xopo1io

90 — 100 OTiHIHO

TectoBBIe 3a4aHus C BBI60pOM OAHOI'0 UJIN HECKOJIBKUX IMPABUJIIBHBIX OTBETOB.

1. CTopoHy npaBHIBHOTO MATUYTONbHUKA yBennuuiau Ha 20%. Ha ckoibko mpoIeHTOB
YBEIUYWIACH €T0 IUIONa/b?
BAPUAHTBI OTBETOB:

1) Ha 20% 2) na 40% 3) na 44% 4) ua 100%

2. Ha oBomHO# 0a3e XpaHWJINCH OTYPIBI, KOTOpBIe coaepkamu 99% Bomel. 3a Bpems
XpaHEeHUsl 4acTh BOJbl MCHApHIIach, B pe3ysbTare B orypuax ocrainoch 98% Bonbl. CKOJIBKO
MIPOIIEHTOB MACChl TOTEPSITA OTYPIIHI?

BAPUAHTHI OTBETOB:



1) 1% 2) 2% 3) 50% 4) 20%
3. [lepBast Opurasa BBINOIHIET BCIO paboTy 3a 2 yaca, a BTopas — 3a 4 yaca. 3a CKOJIbKO

BpPEMEHU BBITIOJHAT 3Ty paboTy 00e Opurasl, paborast BMecTe?
BAPUAHTBI OTBETOB:

1) 3a 6 gacos 2) 3a % yaca 3) 3a g gaca 4) 3al, 5 4aca

4, Typuct npomén 3 KM 1o mocce U 6 KM moneBoi moporoit. [lo mocce on mén co
CKOpOCTBIO X KM/4ac, a TOJIEBOH JOporoil — Ha 2 KMm/4ac MeHbIIE. 3a KakoW MPOMEKYTOK
BPEMEHH TYPUCT MPOIIET BECh ITYTh?

BAPUAHTHI OTBETOB:

1)3a (ngz + 2) yacoB 2) 3a (xT_Z + g) yacoB 3) 3a (963;2 + g) yacoB 4) 3a (x_fz + %) 4acoB

5. Yenosek mén ot A 10 B co ckopocthio 3 kM/9ac, a motom oT B 10 C co cKOpOCThIO
6 kM/4ac, B pe3yabTare 4ero Bech myTb oT A 10 C OH mpomén co cpeHeil CKOpOCThIO 5 KM/4Jac.
Otnomenue AB : BC pagHo...
BAPMAHTbBI OTBETOB:

1) 4:1 2) 1:5 3) 1:4 4) 5:1
6. Teno 3a mepByIO CEKyHIY ABMKEHHS MPOILIO 7 METPOB, a 32 KAKIYIO MOCICIYIONIYIO
CeKyHIy — Ha 3 MmeTpa Oonblie, 4yeM 3a Ipeaplaylnyro. Kakoe paccrosiHEe MpomIuio Teno 3a

8 cexynn?
BAPUAHTBI OTBETOB:
1) 112m 2) 152 ™ 3) 124 m 4) 140 m

o o a . a
7. Ha Ky6 CO CTOPOHOHU a IOCTaBUIHA Ky6 CO CTOPOHOHU —, Ha HErO Ky6 CO CTOPOHOU —,
2’ 4

. a
II0TOM Ky'6 CO CTOPOHOHU g Hn TakK A0 OeckoHneuHocTH. BricoTa (I)I/Il“ypbl, KOTOpasa MnoJay4duniiach,

paBHa...
BAPUAHTBI OTBETOB:
1 1§a 2) 2a 3) 2,5a 4) 4a
8. TpeyronpHUK co cTopoHamu 3, 4, 6 saBiseTcs ...
BAPUAHTBI OTBETOB:
1) octpoyronbHbIM  2) TPSIMOYTOJBHBIM  3) TYHNOYTOJBHBIM 4) paBHOOEIPEHHBIM

9. B pombe ¢ auaronansaMu 6 u 8 paguyc BIUCAaHHON OKPYXHOCTH PaBeH ...
BAPUAHTBI OTBETOB:

1) 3 2) 24 3) 2 4) 1,2
10. Pagnyc OKpy)XHOCTH, ONMUCAHHOW OKoJo TpeyroiabHuka ABC, ecnmu AB=18, AC=5,

AH=3 u AH — BBICOTa TPEYrOJIbHUKA, PABEH ...
BAPUAHTBI OTBETOB:

1) 15 2) 4+3435 3) 4 4) 335

11. MHOX€eCTBOM TOYEK IIJIOCKOCTH, OJMHAKOBO YIAJIEHHBIX OT JAaHHOM MpsSMONM Ha

JJAHHOE PaCcCTOsIHUE, SBIIETCA ...
BAPMAHTbBI OTBETOB:

1) mapa nepeceKkaronxcsi IpsMbIX 3) npsimasi, napajuiesbHas JaHHON

2) mapa napauieJIbHbIX MPSIMbIX 4) et Takoi GUryps

12. MHOX€eCTBO TOYEK IJIOCKOCTH, U3 KOTOPBIX JaHHBIN OTPC30K BUJACH OO MPAMBIM

YIJIOM, €CTb ...
BAPUAHTBI OTBETOB:

1) npsamas

2) cepeIMHHBIN NEPIEHIUKYISP K JAaHHOMY OTPE3KY



3) OKpPY>KHOCTb, JJISI KOTOPOU JIaHHBINH OTPE30K SBJISETCS JUAMETPOM

4) nyra HEKOTOPOW OKPY>KHOCTHU

13. OkpyXKHOCTb UMEET OCEi CUMMETPUH ...
BAPUAHTBI OTBETOB:

1) nBe 2) omHy 3) O6eckoHeuyHO MHOTO  4) HU OHOMN

14. Ecniu 1Be TOUYKHM OKPYKHOCTH JI€KaT B HEKOTOPOM IJIOCKOCTH, TO ...
BAPUAHTbBI OTBETOB:

1) 1 BCSL OKPY)KHOCTB JIEKUT B 3TOU IJIOCKOCTH
2) xopaa, onpezensemMas JaHHBIMU TOYKAMU, JIE)KUT B 3TON INIOCKOCTH
3) nyra OKpy>XHOCTH JIEKUT B 3TON IIOCKOCTH

4) nos0oBMHA OKPYKHOCTH JIEKUT B ATOM IJIOCKOCTU

15. YUepes kaxayro U3 JABYX NapajlIeIbHBIX NPAMBIX @& U D U Touky M, He nexaiywo B
IUIOCKOCTH 3THX MpPSAMBIX, IIPOBEJAEHA IUIOCKOCTb. Torma 3TH IIOCKOCTH IEPECEKAIOTCS IO

IpsMOH, ...
BAPMAHTBI OTBETOB:

1) nepecekarorieit a 3) He mpoxondieit uepe3 Touky M
2) mepecekarouieit b 4) mapaienbHON IPSIMBIM a U b

16. Jlanb! 1Be ckpeliuBaroiyecs npsmbeie & u b u Touka M, He nexamas Ha HuX. Tornma
IUIOCKOCTH, Ka)KJ1asi U3 KOTOPBIX MPOXOAUT Yepe3 OHY U3 NMPSAMBIX U TOUKY M, ...
BAPUAHTbBI OTBETOB:

1) napasienbHsbl 3) nepecexaroTcs

2) HET TaKuX IUIOCKOCTEH 4) coBmaamT
17. B npaBuIbHOM YETHIPEXYTOJbHON MUPAMUJIE W3BECTHBI JUIMHA CTOPOHBI OCHOBAHMS

22 u wuna BeICOTHI 2. PaccTosHue OT BEPIIMHBI MTUPAMU/IBI 10 pedpa OCHOBAHUS PaBHO...
BAPUAHTBI OTBETOB:

12 2) /6 3) /3 4) 243

18. B mpaBuiIbHOI TPEyroipHOW MHpaMHIE CTOPOHA OCHOBAaHUS paBHA 23 ,4 BBICOTA
paBHa 2. YToJ HaKJIOHa OOKOBOW I'paHM K IJIOCKOCTH OCHOBAHUS PaBEH ...

BAPUAHTBI OTBETOB:
1) 30° 2) arctg/2 3) 45° 4) arctg?2
19. Pamnycel ocHOBaHWE YCEeYEHHOTO KOHyca paBHBI 6 m 9, a oOpasyromas — 5.
[Tnomane 60KOBOM MOBEPXHOCTH KOHYCA PaBHA ...
BAPUAHTBI OTBETOB:
1) 45z 2) 557 3) 757 4) 657

20. BeibepuTe BepHbIe BHICKa3bIBAaHUS:
1) JIroGble TpU TOUKHM JeXkKaT B OJJTHON TUIOCKOCTH.
2) Ecnu IeHTp OKPYKHOCTH M €€ TOYKA JIS)KAT B TUIOCKOCTH, TO M BCSI OKPY)KHOCTB JICXKHT B ATOH
TUIOCKOCTH.
3) Uepes Tpu TOUKH, JiexkKalllie Ha MPSMOi, MPOXOIUT TOIBKO OJHA MIOCKOCTb.
4) Yepes nBe nepecekaronecs npsmble MPOXOAUT TIOCKOCTh, U IPUTOM TOJIBKO OJTHA.

21. Touku M, P, K — cepenunsr pedep DA, DB, DC terpasagpa DABC. HazoBure
npsAMYylo, apaienbuyo miockoctu FBC.



BAPUAHTBI OTBETOB:
1) MP; 2) PK; 3) MK; 4) MK u PK.

22. ABCDAB;CiD;1 — mnpsmoyronpHbpld mnapamienenunen. Kakas w#3 HOpsMbIX
napajuienabHa miockoctu A1 B1C1?

BAPUAHTBI OTBETOB:
1) q; 2) b; 3) p; 4) m.
23. Touku A u D — cepenunbl pedep napauienenumne/a.

BeiOeprTe BepHbIe BbICKAa3bIBAaHHS:
1) psimbie CD u MN ckpenuBaroniecs.
2) [Tpssmbie AB u MN nexat B 0AHOM TIOCKOCTH.
3) Ipsmbie CD u MN niepecekatotcst.
4) ITpsmbie AB u CD ckpermuBaronyecs.
24. HazoBuTe psaMyro, 1o KOTopoi nepecekarorcs iockoctd A;BC u AjAD.

BAPMAHTbBI OTBETOB:
1) DC; 2) AiDy; 3) D1D; 4) D,C.

25. OcHoBanueM npsimoii ipu3Mbl ABCA1B1C1, cIy)XKUT MPsIMOYTOJBHBIN TPEyroIbHHUK
ABC (yroxa C pasen 90°); AC = 4; BC = 3; BB; = 4. Haiigute mnomans ceuenus AB;C.



BAPHUAHTBI OTBETOB:
1) 10; 2) 8; 3) 12; 4) 16.

®opma KOHTPOJIst 2—TunoBasi KOHTPoOJIbLHASA padoTa.
TunoBas koHTposibHAs paboTa 1.
[IpoBepsiemble KOMIETEHIIMU M MHAUKATOPbI JoCTH)eHus komneTeHuuii: YK-1: UYK-1.1, UYK-
1.2, UYK-1.3; T[IK-1: UTIK-1.1, UTIK-1.2, UTIK-1.3; T1K-3: UTIK-3.1, UI1K-3.2.
Bpewms BoinonHenus 3aaanuii:60 MUHYT.
Kpurepru oneHuBaHus: 00ydaronMces IpeJIaratoTces s peieHus mecTh 3a/ad.
Jl1s mostydeHus OLIeHKU «OTIMYHO» HE0OXOIUMO PElIuTh S5 — 6 3a1a4.
Jl1s nostydeHus OLIEHKU «XOPOLIO» HEOOXOAUMO PELUTh 4 3a1auH.
J71s mostydeHus OLIeHKH «yI0BJIETBOPUTENHLHO» HEOOXOIUMO PEIIUTh 3 3a/1a4H.
1. Haiitu 1By3Ha4YHOE YUCIIO, paBHOE CyMME €ro MU(p, yBETUUCHHOU B 6 pa3s.
2. Jloka3zatb, 4TO Pa3HOCTh TPEX3HAUHBIX YHCEI, U3 KOTOPBIX OJHO HAIMCAHO TEMHU K€
uugpamu, 4YTO U Ipyroe, HO B 0OpaTHOM NOpsAJKE, AeauTcst Ha 9 u 11.
3. Haiitu MHOXeCTBO 3Ha4YeHU QyHKUMH Yy = —x2 — 2x — 3.
4. HUcnonp3yss dJIeMEHTapHble IpeoOpa3oBaHus, mocTpoiite rpaduk  QyHKIUU

1
== +2.
Y 3

o 1 1
5. Haiimute 3Hauenus Beipaxenus (4a —9) - ( - )

2a-3  2a+3
6. Brruucnure x/7+4\/§ .

Tunosas KOHTpoIbHAs padboTa 2.
[TpoBepsieMble KOMIIETEHIIMN U UHIUKATOPBI JOoCTKeHU kommerenuuid: YK-1: UYK-1.1, UYK-
1.2, ©UYK-1.3; IIK-1: UI1K-1.1, UTIK-1.2, UTIK-1.3; TIK-3: UTIK-3.1, UIIK-3.2.
Bpewms BeinmonHeHus 3anannii:60 MUHYT.
Kputepuu orieHMBaHusA: 00y4JarOMMUMCS TPEJIararoTcs A perieHus MecTh 3a1a4.
J171st monydeHus OIIEHKU «OTIMYHO» HE0OXOIUMO PElIuTh S5 — 6 3a/1a4.
st mosrydeHust OLIEHKH «XOPOIII0y» HE0OXOAUMO PEIINTH 4 3a/1auHu.
J171st MoNTy4eHus OIIEHKH «yIOBJIETBOPUTENHHO» HEOOXOIUMO PEIIUTD 3 3a/1auH.
1. Pemnre ypasuenue x> + 3x% + 4x + 12 = 0.

7<x+1.
X+3

3. Pemmre ypaBHenue vVx? +5x +1+1—2x = 0.
4. Pemnre HepaBeHCTBO 4-3° —6<2-9 —12. Banuiumure HaWMEHbBINEE IEIOE YHCIIO,
KOTOpOE SIBJIIETCS] pELIEHNEM HEPABEHCTBA.

2. Pemmte HepaBEeHCTBO

, 1
5. Haiinure ¥ BBIMMUIIUTE pELIEHUS YpaBHEHUS sin X+ cos’ X=Z, IpUHAJICKAIINEC

OTPE3KY [—% ; 27[} .

X? —5| x| +6>0;
6. Pemure CUCTCMY HCPABCHCTB 3anumure HaunOoJbIIee nejoe

lg(x* —3x+6) <1.

YHUCII0, KOTOPOEC ABJIACTCA PEIICHHUEM CUCTEMbBI HCPABCHCTB.

Tunosast KoHTpoIBHAsS padoTa 3.

IIpoBepsieMble KOMIIETEHIIMN U UHAUKATOPhI JocTHkeHus komnereHuui: YK-1: UVK-1.1, MYK-
1.2, UYK-1.3; TIK-1: UTIK-1.1, UTIK-1.2, UTIK-1.3; [1K-3: UTIK-3.1, UTIK-3.2.

Bpewms BeimonHenus 3a1annii:90 MUHYT.

Kpurepuu oneHuBanus: 00ydaronMMes IpeaaratoTes s pelieHus ecThb 3aay.



JJist ToNTydeHust OIICHKU «OTIUYHO» HEOOXOIUMO PElInTh 5 — 6 3a/1a4.
J171s mostydeHus OLIEHKHU «XOPOII0» HEOOXOAMMO PEeIInTh 4 3a/1auH.
JJist TOJTy9eHUs OTICHKH «yIOBJICTBOPUTEIHLHO» HEOOXOUMO PEIIUTh 3 3a/1a4H.

1. V3 nynkTta A B myHKT B ogHOBpeMeHHO Bbiexaiu aBa aBToMoOus. [lepBolit mpoexai ¢
IOCTOSIHHOM CKOPOCTBIO BECh NyTh. BTOpOM mpoexasl MepByr MOJIOBUHY IYTH CO CKOPOCTBIO
24 xm/4, a BTOPYIO TTOJIOBUHY MYTH — CO CKOPOCTHIO, Ha 16 KM/4 GOJIbIIIeH CKOPOCTH TEPBOTO, B
pe3yibTaTe 4Yero mpuoObLI B MYHKT B OZHOBpEMEHHO ¢ MepBbIM aBTOMOOwWieM. Haiinurte
CKOPOCTh MIEPBOr0 aBTOMOOUJIS.

2. Nwmerorcs aBa cocyna. [lepseoiii cogepsxut 30 kr, a Bropoit — 20 Kr pacTBOpa KHCIOTHI
pa3ianyHOil KOHIeHTpanuu. Eciiu 3Ty pacTBOphl cMelaTh, TO MOJIYYUTCS PacTBOP, COAEpKAIIUN
68% xucnotel. Ecnu ke cMemarb paBHbIE MacChl 3TUX PacTBOPOB, TO IOJIYYUTCSI pPacTBOp,
copepxamuit 70% kucnotrel. CKOJIbKO KMJIOTPAMMOB KHCJIOTBI COAEPKUTCS B IEPBOM COCYAE?

3. B tpeyronsuuke ABC yroa A pasen 37°, yron B pasen 25°. AD, BE u CF — BBICOTEI,
nepecekaromuecs B Touke 0. Haiinure yron 4AOF.

4. B tpaneunun ABCD Ttouka O — cepeauna menbinero ocHoBanusi BC. [psmbie 4O u CD
nepecekaroTcss B Touke E, AD=6am, BC=4 M. Haitnure a)otHomenue FEC:CD;
0) oTHOLIeHME IoaAel TpeyronbHukoB EOC u AED.

5. lan npsmoyronpHblid mapamnenenurnen ABCDA;B;CiD;, B koropom BC = V5 cM,
AB = 7 e, BBy = 2V5 cm. Haiiyiure nepumerp tpeyrompruka A;CiD.

6. Haiinure o0BEéM Imapa, BIUCAHHOTO B YCEUEHHBIM KOHYC, 0Opa3yromias KOTOpPOTro
paBHa 10 1 HaKJIOHEHA K OCHOBAHUIO MOJ yriioM 45°.

3.3. Meroauueckue yka3zaHus 110 IPOBEACHUIO IPOLIETYPbl TEKYIIIETO KOHTPOJIS

1. Texyuuii KOHTPOJIb IPOBOAUTCS HA MPOTSHKEHHUE BCETO CEMECTPA.

2. Coop, o0paboTKka M OLIEHMBAHUE pE3YJIbTATOB TEKYILErOo KOHTPOJIS IPOBOAATCS
Iperno/iaBaTeseM, BeAYIUM AUCIUTUINHY.

3. IlpenwsiBieHue pe3ynbTaTOB OLEHUBAHUS OCYLIECTBISETCS B TEUEHUE HEIEIH IOoCie
MIPOBEICHUS] KOHTPOJIBHOTO MEPOTIPUSITHSL.

4. Pe3ynpTaThbl TEKYILEro KOHTPOJISI YUUTHIBAIOTCS B PEUTHHTE MO AUCLUIUINHE.

5. Bce Matepumanbl, TONy4YeHHBIE OT OOYYAIOMIMXCS B XOAE TEKYIIETO KOHTPOJIS
(KoHTposIbHAst paboTa, AMKTAHT, TECT, OpraHM3alUs AUCKYCCHH, KPYTJOro CTOjNa, JOKJIAN,
pedepar, otuet o 1a00paTopHO paboTe, OTUET MO MEAArOrMYECKON MPAKTUKE U T.11.), JOJIKHBI
XpaHUTbCA B TEUEHHE TEKYIIEro ceMecTpa Ha Kadeapax.

6. CunTaTh, 9TO TOJOKHUTENBHBIE PE3yJIbTAThl TEKYIIETO KOHTPOJISI CBUIETEILCTBYIOT 00
yCIIEIIHOM Tporecce (OPpMHUPOBAHUS YKA3aHHBIX KOMIIETEHIMH W WHAWKATOPOB JIOCTHUIKEHUS
KOMIETeHIUH (3TarnoB GopMHUPOBaHUSI KOMIIETEHIUH ).

4. Conep:kaHue OLEHOYHBIX CPEICTB MPOMEKYTOUYHOI aTTecTAlUN U
KPUTEPUM UX OIleHMBAHUA

4.1. TlpomexxyTo4yHasi arTecTalusi IpPOBOAUTCA B BUJE: 3ayeTa ¢ oleHkou (3 cem.), 3auera (5
CeM.) M 3K3aMeHa (4 ceMm.).

4.2. ConmepkaHue OIIGHOYHOTO cpenctBa. I[IpoBepsiemble KOMIETEHIIMM ¥ HHIAKATOPBI
noctkenus komnerennuii: YK-1, YK 1.1, UVK 1.2, YK 1.3, TIK-1, UIIK 1.1, UIIK 1.2,
UIIK 1.3, IIK-3, UIIK 3.1, UIIK 3.2

[TpumepHbIe BOMpOCHI K 3auU€Ty (3 cemecTp).

1. OcHOBHBIE YHCIIOBbIE MHOKECTBA U apu(METHUECKHUE IEHCTBUS B HUX.
2. Ipusnaku nenumoctu. HOJl u HOK.

3. [Tlonstue pynkumu. Kimaccel ameMeHTapHbIX QYHKITUH.



4. Omnepauuu Ha MHOXecTBe GyHKIUN. CBOHCTBA (PyHKITHIA.

5. TI'paduxu OCHOBHBIX 3yIeMeHTapHBIX (yHKIUH. ['paduku APOoOHO-pAITMOHATBHBIX
¢ynkuunii. ['padukn ypaBHEHUH, coiepKalux 3HaK MOJTYJIS.

6. Iloka3zarenpHas u orapudmudeckas GyHKIUSA, ©X CBOMCTBA U rpaduKH.

7. Tpuronomerpuyeckue (GyHKINHU, X CBOHCTBA U IpapuKH.

8. OOparHbIe TPUTOHOMETPUUECKHUE PYHKITUU, UX CBOMCTBA U TpadUKH.

9. DnemenTapHbie npeoOpa3oBaHus rpaguKoB HyHKIIUHA.

10. Moxynp necTBUTENLHOTO YHCIIA, €T0 CBOMCTBA, TEOMETPUYCCKHIA CMBICIT MOJTYJISI.

[IpuMepHBIe BOMIPOCHI K 3K3aMeHYy (4 cemecTp).

1. ToxnecTBeHHbIE MPeOOPa30BAHUS PALMOHATBHBIX BBIPAKCHHA.

2. ToxnaecTBeHHbIE ITPe0Opa30BaHUs UPPALIMOHATIBHBIX BEIPAXKEHUI.

3. ToxnecTBeHHbIE  MPeOOpa3OBaHMs  IOKA3aTENBHBIX M JIOTapU()MUUIECKUX
BBIPAXKEHUI.

4. ToxnecTBeHHble TPeoOpa30BaHUS TPUTOHOMETPUUECKUX BBIPAXKEHUI U BbIPAXKEHUH,
coJiepKalx oOpaTHbIe TPUTOHOMETPUYECKHE (PYHKLIUH.

5. PaBHOCHIBHOCTH ypaBHEHUI U HEPABEHCTB.

6. OOumue MeTo bl PELICHUs PALMOHATIBHBIX YPABHEHUHN U UX CUCTEM.

7. OOume MeTo/1bl pelIeHHs! palliOHAIbHBIX HEPABEHCTB. METO/1 NHTEPBAJIOB.

8. IIpuemsl u MeTObI pellICHHs] YPaBHEHUH U HEPABEHCTB, COAEPIKAIINUX 3HAK MOAYJIS.

9. OO0mue MeToIBI PEUICHUSI UPPALMOHATIBHBIX YPABHEHUN M UX CUCTEM.

10. OOure MeTobI pelIeHus] UPPALMOHATIbHBIX HEPABEHCTB U UX CUCTEM.

11. Meropbl perieHus 0Ka3aTeIbHbIX YPABHEHUN U HEPABEHCTB.

12. Mertoap! pemieHus JorapupMuUecKue ypaBHEHU U HEPaBEHCTB.

13. I'paduueckuii MeTo/ pelIeHus] ypaBHEHUI 1 HEPAaBEHCTB.

[Tpumepnbie Bompock! k 3auéty (5 cemectp).

1. Meroasl pemieHust TPUTOHOMETPUUYECKHX ypaBHeHUH. OTOOP KOpHEH.

2. Metoap! pemeHus] TPUTOHOMETPHUECKUX HEPABEHCTB.

3. VYpaBHEeHMS M HEpPaBEHCTBA, COJEp)KallhMe OOpaTHblE TPUTOHOMETPUUECKUE
(GYHKIHIH.

4. Kiaccudukanus u METOJIbl PELIEHNs TEKCTOBBIX 3a/1a4.

5. TpeyronpHuk. Buasl TpeyroabHUKOB. MeTpUyecKrue COOTHOIIEHUS B TPEYTOJIbHUKE.
3ameuaTeNbHbIE TOUKH U IMHUM TPEYTOJIbHUKA.

6. YeTslpexyroabHUK. BHIIBI Y€ THIPEX yTOTHLHUKOB.

7.  OkpyXHOCTb. Brincanssle u onucaHHble MHOTOYTOJIbHUKH.

8. Yrubl, cBsI3aHHBIE C OKPYKHOCTBHIO. CBOWCTBA KacaTeNbHBIX K OKPYKHOCTH.

9. Inomamu ¢uryp. [lnomans TpeyroabHNUKa U YETHIPEXYTOJbHUKA.

10. KoopauHaTHBIA, BEKTOPHBIH W KOOPIMHATHO-BEKTOPHBIE METOJABI  PEIICHHS
IUTAHUMETPUYECKHX 3ajad.

11. M3o6paxkeHue NpocTpaHCTBEHHBIX QUTyp Ha miockocTu. [lapamnensHas npoekius.

12. Metoabl IOCTPOEHUS CEUEHUI MHOTOTpaHHUKA TUIOCKOCThIO. Bhiuncienue miomaan
CEYEHHs MHOTOTpaHHUKA.

13. Beluucnenue yrioB: MEXIY CKPEIIMBAIOIIMMUCSA MPSIMBIMH, MEXIYy HOpAMOH H
IIJIOCKOCTBIO, MEXKAY MIIOCKOCTSIMU.

14. Tlpuembl HaXOXJIEHHS PACCTOSIHMA MEXKIY CKpPEIIMBAIOUIUMHCA  MPSIMBIMH.
PaccrosiHre OT TOYKH 10 TNIOCKOCTH.

15. MHuororpaHHuku. Buasl MHOrorpanHukoB. [110111a1s MOBEpXHOCTH U 00BEM.

16. Tena Bpamenus. Bunsr Ten Bpamenus. [1omans moBEpXHOCTH U 00BEM.

17. KoMOuHaIMy MHOTOTPaHHUKOB U TeJl BpallleHUs

ITpumepHsble 3aganus K 3a4€Ty (3 cemectp).



1. Haiftu ABy3HA4YHOE YHCIIO, paBHOE CyMMe ero 1udp, yBeIMUeHHOH B 6 pas.
2. JlokasaTtp, 4TO pa3HOCTh TPEX3HAUHBIX YHCEN, U3 KOTOPHIX OJHO HAIMCAHO TEMH XKe
dpamMu, 4To U Jpyroe, HO B 00OpaTHOM MOpsiIKe, AeauTcs Ha 9 u 11.

VX?-3x—4
16-x*

4. Haiitu MHOXeCTBO 3HadeHmii Qynkmun a) f(x) =x2 —4x+3; 6) f(x) =
sinx cosx. fBnsercs num (yHKIMS OTrpaHMYCHHOH, OrpaHMYCHHON CBEpXY, OrpaHHYCHHOMN
CHU3Y?

5. MUccnenyiite Ha 4Y€THOCTH, He4YEéTHOCTH QyHKIUIO a) f(x) = x+ sinx;0) f(x) =

3. Haiitu o0nacte onpeneneHust GyHKIUKN Yy =

4x

x2-9

6. Hokaxwure, uro ¢pyakuus f(x) = —% — 1 Bo3pactaet Ha npomexxytke (0; +00).

7. Haiinute nepuon ¢pyakuu a) f(x) = 2 cos 1% —1;0)y =ctg %x — 4 cos 3x.

8. MHcnonp3ys aieMeHTapHble IpeoOpa3oBaHus, NOCTpoiite rpaduk  QyHKIUH
y= lex’1 +2.

3
. (x2+3x+2)-|x—5|
9. TIloctpoiite rpaduk dyukmuu f(x)=- 1 U OIpeAeNnuTe, IMpu

KaKMX 3HaYeHMsIX mapamerpa C ypaBaeHue f(X) =C mmeeT poBHO JBa KOPHSI.

[TpumepHbIe 3a1aHus K 9k3ameny (4 cemectp).

X 2
1. Vmopocrute 10 uncia BeIpakeHUE — 1+

ax—2a®> x*+x-—2ax-—2a
Berunciure 7 + 4\/§ )

Beruucnure tg3° -tg6° -tg84° -tg87°.

3x+x2j_l—2a
3+x a

! <x+1,
X+3

Pemnre ypaBHenue | x |5 2x+3|+x-1.

Pemmre HEPAaBCHCTBO

Pemmre ypasHenne x> + 3x2 + 4x + 12 = 0.

Penmte ypaBuenne Vx2 +5x + 1+ 1 — 2x = 0.
Pemmure ypaBaenne Ig(x —2) +Ig(x +2) =Ilg(4x +1).

9. Pemmre HepaBeHCTBO 4-3*—6<2-9*—12. 3anummure HaMMeEHbILEE IIET0€ YHCIIO,
KOTOPOE SIBIISICTCS pEIlICHHEM HEPaBEHCTRA.

LN g A

x* —=5|x|+6 > 0;
10. PemmTe cucteMy HEpaBEHCTB 3anumuTe HauOobllee Lenoe

Ig(x* —3x+6)<1.

YHUCJIO0, KOTOPOC ABJIACTCA pCHICHUCM CUCTEMbI HCPABCHCTB.

ITpumepHsbIe 3aganus K 3a4€Ty (5 cemectp).
1. Pemwurte ypaBHenue (2sin x+1)(2cosx—3)=0.

: 1
2. Haiinute M BBINMIIUTE PELICHUS YpPaBHEHHS sin x +cos’ X:Z, OpUHAJICKAIIUE

OTPE3KYy [—% ; 271} .

3. Csexue rpubdsl cogepxar 90% Bojpl, a cyxue - 12% Bojbl. CKOJIBKO BBIXOAUT CYXHUX
rpuboB ¢ 22 Kr CBEXHUX Ipudb0oB?

4. YpoBeHb IIeHbI Ha HEKOTOPBII TOBap Ha KoHel 1976 roga pasusuics 360 py6msam. Ha
koHen 1977, 1978, 1979, 1980 u 1981 ronos, ypoBens 11eH coctasisii 400 p, 440 p, 462p, 480 p,



526 p. cooTBeTCTBEHHO. B KakoMm roxy temn UHGISIUN ObUT HAHOOIBIIUM?

5. CKOJIBKO CYIIECTBYET YHCENl COCTOSIIMX U3 ABYX IU(]p, KOTophie B 4 pa3a Oosbiiie
CyMMBI ux nugp?

6. Teno 3a mnepByl0 CeKyHIy [JBIKEHHUS HPOILIO 7 METPOB, a 3a KaXKIyIO
NOCJEIYIONIYI0 CeKyHIy — Ha 3 Merpa Oonblie, yem 3a mpeasiaynryto. Kakoe paccrosiHue
MPOIILIO TEJO 3a § CeKyH1?

7. TlepBas Opurama BBITIONHSIET BCIO paboTy 3a 2 yaca, a BTopas — 3a 4 gaca. 3a CKOJIbKO
BpPEMEHH BBITIOJIHAT 3Ty paboTy 00e Opuranabl, paboTas BMecTe?

8. Karep npomén 18 kM mo TeueHuo peku, a moroM 20 KM — IPOTHUB TEUCHUS PEKH. 3a
KaKoe BpeMsi OH HpOIIEN BeCh MyTh, €CIM COOCTBEHHAsI CKOPOCTh Karepa 20 KM/4, a CKOPOCTb
TedeHus — 4 Km/4?

9. VkaxuTte HOMEpa BEPHBIX YTBEPKICHUI:

1) 1eHTpbI BIMCAHHON M OITUCAHHON OKPY)KHOCTEH PaBHOCTOPOHHETO TPEYroJIbHUKA COBIAIAIOT;
2) mwiomaab poMOa paBHA IPOU3BEJCHUIO €r0 CTOPOHBI HAa BBICOTY, MPOBEACHHYIO K ITOU
CTOPOHE;

3) ecnu mwomaau GUTyp paBHbI, TO PAaBHBI U CaMU (DUTYPBI;

4) ecni 1BE€ CTOPOHBI TPEYTOJIbHUKA PaBHBI 4 U 5, a yroyi Mexay HuMHU paBeH 30°, TO TUIOMIA/b
3TOro0 TpeyrojabHuka pasHa 10.

10. BokoBas cropoHa paBHOOEIPEHHOTO TPEYTrOJbHUKA paBHa 4, MennaHa, MpoBeAEHHA
K O0KOBOM cTOpOHE, paBHa 3. HaliuTe ocCHOBaHME TPEYTOJIbHHKA.

11. B Bemyknom yetbipéxyronpanke ABCD AD =2 BC, AC = CD, O — cepenuna AC,
£ OBC = £ OCB. a) Jlokaxure, uto BC || AD. 6) Haiimute oTHOIIEHHE TUTOMIAICH TPEYTOJIbHIKA
BOC n Boinykiioro nstuyronsauka AOBCD.

12. B pasHoGenpennoit tpaneuun ABCD BC || AD, £ A = 30°, Beicota BK paBHa 1 cm,

BC =23 cm. a) Haiinure mmomans Tpanenuu. 6) Haitaure momans tpeyroiasauka KMD, ecnu
M — cepenuna otpeska BD.

13. JIBe OKpYXHOCTH, paJnychl KOTOPBIX paBHbl 8 CM M 2 CM, KacaroTcs BHEIIHUM
oOpa3zom. Haiiaure ninuHy ux obmeil kacaTelbHOM.

14. Tan xy6 ABCDAB1CiD; ¢ pebpom 1 cM. Haiinute nepumerp 4eThlpexyrojibHHUKa
AAB1C1D.

15. TlocTpoiiTe ceueHwe MNpaBUIBHOW  YeTbIpexyroipHoM mupamuasl SABCD
IUIOCKOCTHIO, poxosieil uepes Touku M € SB, N € SA u K € AD.

16. Ilnomanp ceueHus mIapa IUIOCKOCTBIO B 16 pa3 MeHblIE IUIOMAAM MOBEPXHOCTH
mapa. Haliure paccTostHUM OT MJIOCKOCTU CEYEHUs JI0 LIEHTpa I1apa, eclid paauyc I1apa paBeH
2 cMm.

17. DABC — terparap. Touka K — cepenuna pedpa BC. [Jokaxure, uto ZADK paBen
yriy mexay npsmoit AD u mitockoctero BDC.

18. OceBoe ceueHme KOHyca — MPAaBHIBHBIA TPEYTOJBHUK IIIOIA TN 4/3. Haiigute
00BEM KOHYCA.

4.3. Kputepuu olleHUBaHUS
OneHka 3a 3a4eT C OICHKOW/PK3aMEH BBICTABISACTCS C Yy4eTOM pelTuHTa. Ecmm
oOyJaromuiicss Habpan HEJOCTATOYHOE KOJMYECTBO OajiIOB WIIM XOYET MOBBICHTH OIEHKY, TO
00ydJaronuics CaaeT 3a4eT C OIEHKOM/IK3aMeH.
IIIkxaa omeHNBAHNA JJIS 3a4Y€TAa ¢ OEHKOI/AK3aMeHa

YpoBHuU %

O0CBOCHMUA
HHIUKATOPOB
JOCTHKEHUS

Coaep:xartesibHoe
onucaHue YPOBHS

OcHOBHbBIC IPU3HAKH
Bbl/IeJICHUSA YPOBHSH

AKkageMuyeckKas
OLIEHKA

OCBOCHUSA
(pedTHHIO
Basi




KOMIIeTeHIIU |

OLIEHKA)

[ToBBIMmEHHBIN
(BBICOKHI)

TBopueckas
JESTEIIHOCTD

BxurouaeT HUKECTOSALINUN YPOBEHbD.
Ymenue CaMOCTOSITENILHO
NPUHUMATh  pEIICHHE,  pellaTh
npobyeMy/3aady TEOPETHYECKOTrO
WIM TPHUKJIATHOTO XapakTepa Ha
OCHOBE  M3yYEHHBIX  METOJIOB,
IIPUEMOB, TEXHOJIOTUH.

OTJIINYHO

90-100

bazoBrIii

[IponykTrBHas
NEeSITeIbHOCTh

BxiroyaeT HUKECTOAIUN YPOBEHb.
CrniocobHOCTD cobupars,

Xoporo

70-89

CHUCTEMaTHU3UPOBATh,
aHATM3UPOBATH i
HCIIOJIb30BAaTh
CaMOCTOSTEILHO
TEOPETHUUCCKHUX
WJUTIOCTPUPOBATH
TEOPETUYECKHE
000CHOBBIBATH
MIPUMECHCHHS

rPaMOTHO
uHdopmaruoo U3
HalJIeHHBIX
UCTOYHUKOB U

MOJIOXKEHUSL  WIH
IIPaKTUKY

MU

Y noBnerBopure

JIbHBIN

PenponykruBHas
JESTEIbHOCTD

Kypca

N3noxenue B npenenax
TEOPETUYECKOTO u
MIPAKTUYECKOr0 MaTepuasa

3aaa4

Y nosnerBopure
JBHO

50-69

HenocraTrounsrit

OTCYTCTBI/IG IMPU3HAKOB YIOBJIICTBOPUTCIIbHOT'O YPOBHS

Heynosnersopu
TEJIBHO

menee 50

3aueT BBICTABISETCS 10 pe3ylbTaTaM pEUTHHTA.

HEOOCTATOYHOC KOJIMYCCTBO 6ann013, TO O6yanOHlHﬁCH clIaeT 3auér.

IxaJia oneHUBaHHUA AJI4 3aUeTa

Econ  oOyuaromuiics

Habpai

JTUCLUUIUIMHBI, HEYMEHHE C MOMOILBIO
MPeroIaBaTeNsl MONIYIUTh MPABHIILHOE
peleHre KOHKPETHOW IMpakTHYeCKOU
3a7auyd M3 YHCIa TPEIyCMOTPEHHBIX
paboueit IpOrpaMMoi y4eOHOM

YpoBHH
OCBOCHHA % ocBoeHust

OcHOBHBIE PU3HAKHU Bbl/IeJICHUS AxkagemMuveckasi .

UHIHKATOPOB (peiiTuHroBasi

YPOBHS OlleHKA

AOCTHKEHM S OIICHKA)

KOMIIETeHI U

Cdopmuposan | CtyneHT TTOKa3aj JIOCTaTOYHO 3auTeHo 50-100
IPOYHbIE 3HAHUS OCHOBHBIX
HOJIOKEHUH y4eOHON JUCLMIUIMHBL,
YMEHHME  CAaMOCTOSTEIbHO  peularhb
KOHKPETHBIE IPAaKTUYECKUE 3aJauH,
MPETYCMOTPEHHBIE paboueit
IPOrpaMMOil, ~OpPUEHTUPOBATHCA B
PEKOMEHI0BaHHOM CIIPaBOYHOM
JUTEpaTypeE, yMeeT MPaBUIILHO
OILICHUTD IMOJIyYE€HHBIE PE3YJIbTaThI.

He chopmuposan | Ilpu OTBETE BBISIBWJINCH He 3aureno MeHnee 50
CYIIECTBEHHBIE MPOOENbl B 3HAHUIX
OCHOBHBIX  MOJOXEHUH  yuyeOHOM




| mucummnmEbL | |

4.4. Meroauyeckre yKa3aHHs 10 IPOBEICHUIO TPOLEAYPHI IPOMEKYTOYHON aTTeCTaluu

1. Cpoxu npoBeieHus IPOLEyphl OLIEHUBAHUS: TI0 PACIIUCAHHUIO YK3aMEHOB (3aueTa - Ha
HOCJICIHEM 3aHATHM N0 Tnpenmery). Ecnm oOydarommiicss mo pes3ynbTaraM pEeHTHHIOBOM
CHCTEMBI HE HaOWpaeT HY)KHOE KOJIUYECTBO OAlJIOB MM KEJAaeT MOBBICUTH OICHKY, TO CHIAET
9K3aMeH/ 3a4eT COTJIACHO TPEOOBAHMSM.

2. Coop, o00OpaboTKka ¥ OLIEHMBAHHE pE3yJAbTATOB MPOMEKYTOUHOW AaTTECTALUU
IPOBOANTCS MPENOAABaTEIEM, BEYIIUM TUCIUILINHY.

3. IlpenpsiBneHne pe3yabTaTOB OIICHWBAHHS OCYLIECTBISCTCS: MO OKOHYAHHHM OTBETa
CTyZeHTa H (PUKCUPYETCS B 3a4ETHOM KHM)KKE M 9K3aMEHAI[HIOHHOM BEJOMOCTH.

4. 1lpy HaTMYUM TUCBMEHHBIX OTBETOB OOYYalOMIMXCs, TOJYYEHHBIX B XOJ€
9K3aMEHAI[IOHHOM CeCCHH, MaTepUallbl XPaHATCS B TEUEHHE MECsIa MOCIe 3aBEPIICHUS CECCUH
Ha Kadeapax.

5. ITopsoK BBITOJTHEHUS M 3alUTHI KypCcOBOil paboThl perimamenTupoBan «l[lomoxenuem
o KypcoBoii padote ®PI'BOY BO «'ma3oBcKuii rocy1apcTBEHHBINH HHKECHEPHO-TIEIarOTYECKUIA
yauBepcureT umenu B.I". Koponenkoy.

6. CuntaTh, YTO  TIOJIOKUTEIBHBIE  PE3YNIbTAaThl  MPOMEKYTOYHOTO  KOHTPOJIS
CBHJICTEIBCTBYIOT 00 .YyCIIEIIHOM IIpoliecce (OPMUPOBAHUS YKa3aHHBIX KOMIIETCHIUH |
WH/INKAaTOPOB JJOCTMKEHHSI KOMIIETCHIUH (3TaroB ()OPMHUPOBAHUS KOMITETCHIINH ).

5. Coaep:xaHue OLEHOYHBIX CPEACTB /ISl IPOBEPKU c)OPMHUPOBAHHOCTH
KOMIIeTeHIUI U NHAUKATOPOB J0CTHKEHHUS KOMIIeTeHIUi (IIOCTUTOTOBbIi
KOHTPOJIb) U KPUTEPUH UX OLCHUBAHUSA

3agaHusa /151 IPOBEePKM KOMIIETEHIMU U HHIMKATOPOB JA0CTHKeHUs KomneTeHuun: YK-1:
NYK-1.1, UYK-1.2, UYK-1.3.
Bpems BbimonHeHus 3aganuii: 60 MUHYT.

VK-1. CrnocobeH ocCymecTBIsATh IOUCK, KPUTHYECKUH aHaiu3 M CUHTE3 HHG(OpMaIuH,
NPUMEHSTh CUCTEMHBIN TIOJIXOJT JJISl PEIICHUS IOCTABJICHHBIX 3a71a4

NVYK-1.1. lemoHcTpupyeT R
3HAHHE 0COOCHHOCTEH 1. Beipaxenue 2 —pt PAaBHO ...
CUCTEMHOT'O U KPUTHUECKOTO 1 1
MBIIJICHUS, a) ath’ 0) a-b’
apryMEeHTHPOBAHHO
dbopMupyeT cOOCTBEHHOE B) 1 + 1 : r) ab ]
CY)K/ICHHE U OIICHKY a b a+b
I/IH(l)OpMaHI/II/I, MPUHUMAET 2. Eciu ga+ctiga = 4,10 sin2a=...
000CHOBAaHHOE peIICHHE. a) 1/2; 0) 1/4;

B) 1/3; r) 2/3.

3. Yucno LIEJIBIX pereHui HEPaBEHCTBA

log, (2x +3)<log, (3x — 2) pasHo ...
7 7

a)5; 0) 3; B) 0; r) 4.
4. B mpoMexyTke [0;27r] JeKaT KOPHHU YpaBHEHUS




T o 4z S
B) —,— r) —,—.

6 6 3 3
5. B mpaBuibHON YETBIPEXYTrONbHONW NHUpPAMHUAE H3BECTHBI
JUINHA CTOPOHBI OCHOBAHHSA 2J2 u JUIMHA BBICOTBI 2.
PaccrosiHue OT BeplIMHBI NMUPaMUABI 10 pedpa OCHOBaHUS
paBHoO...

2) 2; 6) V6 ;
B) V3, r) 24/3.

NVYK-1.2. Ilpumenser
aoruyeckue GopMel u
IpOLEeyphl, CIIOCOOEH K
pedIIeKcHu 1Mo OBOY
COOCTBEHHOU U 4yXOU

MBICIIUTEIbHOM JACATCIIBHOCTH.

6. YcraHOBUTE COOTBETCTBUE MEXKIY (popMyIaMu, 3aJaf0IIMU
¢GbyHKIMHU, 1 rpaduKaMu STUX (QYHKIIHHA:

1. y=+/3x+2; 2. Y=4/3(x+2);

1 1
3. y=.—X+2: 4, y=.—(x+2).
y ,/3 ; y ,/3( )

B) r)
7. YCcTaHOBUTE COOTBETCTBHE MEXAY QYHKIUSIMU U
CBOWCTBaMM, KOTOPBIMH OHM 00J1aJ1at0T:

4 2
1. y=-— : 2. y=———:
y X +1 Y=
3. Y =XCOSX; 4. y=COSX+SInX.

a) GyHKIMS HedETHas,

0) pyukius y€THas;

B) QyHKIMS IEPUOJHUECKAS;

r) GyHKLHMA, BO3pacTarolias Ha BCceil 00J1acTH OpeieIeHHUs.

NVYK-1.3. AHanuzupyer
HCTOYHUKU MH(OPMALIUH C
LIEJIbIO BBISBIICHUS UX
IIPOTUBOPEYMH U TIOUCKA
JIOCTOBEPHBIX CY>KJIEHUM.

3

X J—
8. Haiinure ommbKy B pemenun Hepaserctsa 109, —— <0,

X-3
Pemenue: log, —— <log, 1;
X+2

X__3<1’
X+2
X—-3

——-1<0;
X+2




X—3-X-2
- <

0;
X+2

¥£L<O¢>x+2>0c>x>—z
X+ 2

OtBeT: X € (—2;+ ).

Kuntou k tecty:

Howmep 1 2 3 4 5 6 7

BOTIpOCa

Howmep B a r a 0 1-r 1-6

MIPaBUILHOTO 2-6 2-r

OTBeETa 3-a 3-a
4-8 4-B

Kittou Kk npakTuyeckomy 3a1aHuIo §:
B perennn HepaBeHCTBA HE yuTeHA 00JIACTh ONPEIEIICHUS JIoTaprupMuIeckor GyHKINu:

X—-3

——>0 & xe(—0;—2) U (3;+ ). CienoBaTeiabHO, OTBETOM OYJIET MEpeceyeHre MHOKECTB

X+2

ToueKk (—o0;—2) U (3;+0) u (—2;+ ), T0o ecTh X € (3;+ 0).

3agaHus AJ1s1 MPOBEPKH KOMIETEHIIUN U HHANKATOPOB A0CTHKeHHsI KomneTenun: [1K-1:

WITK-1.1, UTIK-1.2, UITK-1.3,

Bpewms BoinonHeHus 3ananuid: 30 MUHYT.

[1K-1. CriocobeH ocBaMBaTh U MCIIOIB30BaTh TEOPETHUECKUE 3HAHMS M TPAKTUYECKUE YMEHUS U
HaBBIKU B IPEMETHON 00IaCTH MPH peleHNH MPOoPEeCCHOHATBHBIX 3a1a4

UIIK-1.1. 3HaeT cTpyKTypy,
COCTaB U AUJIAKTUUYECKHE
€IMHUIIBI IPEIMETHON 00JIaCTH
(mpemno1aBaeMoro MpeaMeTa).

1. Cropona oOcHOBaHUSI TPaBWJIBHOM YETBHIPEXYTOJIbHON
npusmbl ABCDAB1C1D; paBna 4, a GokoBoe pebpo 5.
Haiinute miomans cedeHus, KOTOPOE MPOXOIUT Uepe3
pedpo AA; u Bepiuny C.

NIIK-1.2. YMeeT ocyl1ecTBIATh
0TOOp yueOHOTO CONlepKaHUS
JUTSL €TO peaTu3aliiyl B
pa3nn4HbIX opMax o0ydeHUs B
COOTBETCTBUU C TPeOOBaHUAMU
PI'oC 00.

2. CocTaBbTe TEKCTOBYIO 3aJady H pemuTe e¢ IByMs
crocobamu: apupMETHIECKUM U aNreOpandecKum.

NIIK-1.3. JIleMoHCTpHUpYyET
yMeHue pa3paldaTbIiBaTh
pazianyuHble POpMBbI yUeOHBIX
3aHSTHNA, IPUMEHATH METO/BI,
MPUEMBI U TEXHOJIOTUU
00y4yeHHsI, B TOM YHUCIIe
MH(pOpMallOHHbIE.

Kirou IPAaKTUYCCKHUM 3aJaHUAM:

1. Sceu. = Sanyc,c = AC - AA;. AC =VAB? + BC? =V42 + 42 =42 (no Teopeme

Iudaropa u3 AABC). Toraa See, = 4V2+5 = 20v2.
2. [Ipumep TexcToBOM 3amauu: J[Ba moesna MpPOLUTH C OJUHAKOBOW CKOPOCTHIO — OJMH



837 kM, npyroit 248 kM, npudéM nepBbii OblT B myTH Ha 19 yacoB Gosbiue BToporo. CKONBKO
4acoB OB B TyTH KaXIbIN 10317

1 cnoco6 pemenusi: 1) 837 — 248 = 589 (km) —HA CTONBKO TMEPBBIA TIOE31 TPOIIEN
Oosbiie, yem BTOpoit; 2) 589 : 19 = 31 (km/4) — ckopocTh moe3aoB; 3) 837 : 31 = 27 (4) — Bpems
nepBoro noes3na; 4) 248 : 31 = 8 (1) — Bpems BTOPOro moe3a.

2 croco0 pelieHHs: MyCThb X 9 — BpPeMsi BTOPOro moesnpa, torma (x +19)u — Bpems

nepBoro moesga. CKOpOCTH MMOE310B OBUIM OJMHAKOBBIMH, IOITOMY COCTaBUM H PEIIUM

x8j179 = Z;Cﬁ = 837x = 248(x + 19) = x = 8 (4) —BpeMs  BTOPOrO  IOE3]A.

1) 8 + 19 = 27 (4) — Bpemsl epBOro NOe3/1a.

YpaBHEHHUE:

3aganus 1J19 NPOBEPKH KOMMETEHUMH M MHANKATOPOB J0cTHKeHUsI KomneTenuuu: [1K-3:
MIIK-3.1, UTIK-3.2.

Bpems BbinmonHenus 3aganuii: 30 MUHYT.

[1K-3. Cnocoben QopmupoBaTh pa3BUBAIOLIYI0 00pa30BaTEIbHYIO CpPEAy A JOCTHUKEHHS
JUYHOCTHBIX, TMPEAMETHBIX M METAalpeIMETHBIX pe3ylIbTaTOB OOy4YeHHUS CpeACTBaAMU
MpernoAaBaeMbIX Y4€OHBIX TPEIMETOB

WIIK-3.1. Bmageet ciocobamu 1. MacTep X04eT M3roTOBUTH TaOYPET U3 JIOCOK C CHUIECHbEM

MHTETpaIy y4eOHbIX pa3zmepom 50 cm Ha 50 cM, ¢ 4 HOXKKamu JIMHON 450 MM U3
NPEAMETOB JJIs1 OPTAHU3ALNN OpyckoB. [y 3TOr0 OH MOXET KYNHUTh JTOCKU HIHUPUHON 25
pa3BuBaroIel yueOHOU CM ¥ InuHOU 2 metpa mo neHe 150 py0. 3a mITyKy, a Takxe
JeSITEIIbBHOCTH Opycku juHOU 1,5 M croumocthio 230 py6. CKoOJBKO J1eHer
(MccnenoBaTeNbCKOM, OH JIOJI’KEH 3aIlJIaTUTh, YTOOBI M3TOTOBUTH YeThIpe Tabypera?

IIPOEKTHOM, IPyNIOBOM U JIp.).

HNIIK-3.2. Ucnons3yeT 2. CocTaBbTe 3aJady C MHCIHOJB30BAaHHEM KpaeBEIYECKOTO
00pa30BaTeNbHbIN OTEHIINAT Matepuaia Y iMmyprckoil PecniyOnuku:
COLIMOKYJIBTYPHOU Cpebl Topon YucieHHoCTh
pernoHa B IpenoaBaHun HaceseHus (ThIC.4el.)
(mpeamera mo npoduiio) B WxeBck 645,2
y4eOHOM U BO BHEYPOUHOU BoTkuHck 96,9
JEeATENIbHOCTH. Capanyn 94,6
I'mazoB 91,9
Moxra 48,8
Kambapka 10,0

Koy k mpakTHuecKuM 3aJaHUsIM!

1. OtBet: 1680 pyOmeii.

2. Ilpumep TtekcroBoi 3amaum: OmpenenuTe, CKONBKO THICSY YENIOBEK IPOXHBAET B
KaXJI0M Hu3 roponoB Yamyptckoir Pecny6nuku: Wxescke, Borkuncke, Capanyine u I'nazose
(Bcero B pecmyOimke 6 TOPOIIOB), €CIM HM3BECTHO, YTO YTPOEHHAs YHCICHHOCTb HACEJICHWS,
npoxxkupatoniero B Borkuncke, Capanyne u I'mazose Bmecte, Ha 205 Thic.uenoBeK Oouiblie, 4eM
ymclieHHOCTh HaceneHus Mxescka? B Caparyne npokuBaeT Ha 2,7 ThIC.UeJIOBEK OOJIbIIIE, YEM B
I'mazoBe. Ecnu oT yncneHHocTH HaceneHuss BoTknHcka oTHATH 1,9 ThIC.4enoBeK, TO 3TO YUCIIO
OyzIeT paBHO CyMME YMCIEHHOCTH HaceneHus ['nmasoBa m 3,1 Teic.yemoBek. Bcero B ueThIpéx
ropojiax npoxupaer 928,6 THIC.UEIOBEK.

Otget: B MxeBcke — 645,2 Thic.uenoBek, B Borkuacke — 96,9 Thic.uenoBek, B Caparryie
— 94,6 TeICc.uen0BeK, B I'mazoBe — 91,9 ThIC.4enOBEK.

Kpurepuu onienuBanus:
Kaxxprit ”HANKATOP JOCTHKEHHS KOMIIETEHITMHN orleHuBaeTcs B 10 0auios:
e TecroBoe 3amanue oreHuBaercst B 10 6amnoB (oTBeT Ha Bompoc Tecta cTouT 0 umm 2
Oamna);



e 3ajaHus Ha COOTBETCTBHE OllcHUBaIOTCA B 10 6amtoB (kaxaoe orneHuBaetcs 0-5 0ayioB)

— 5 0anI0B — MOJTHOCTHIO MPABHIIBHO HAWIEHHBIE COOTBETCTBUS;

— 4 6amna — TpU IPaBUIBHBIX COOTBETCTBUS;

— 3 Oamna — qBa MPaBUJIBLHBIX COOTBETCTBUS,

— 2 6amna — 0AHO MPaBUIILHO COOTBETCTBHUE;

— 1 6amn — oTCyTCTBHE MPABWIIBHBIX COOTBETCTBHIA;

— 0 GayoB — HE MPUCTYMAJ K BBIMOJHCHUIO 3a/IaHUS;

e Kaxnoe npakTrueckoe 3aganue oueHuBaercs B 10 6ayuios:

— 10 GamioB — CTyIEHT NMPAaBUILHO BBIOJHUI IPEIJIOKEHHBIC 3a/IaHUsI HA OCHOBE
HW3Y4YEHHOU TEOPHUH, METOJ0B, IPUEMOB, TEXHOJIOTHIA;

— 8 6a/IoB — CTYJEHT CIIOCOOCH MPUMEHATH MOJIYYCHHBIC TEOPETUUCCKHE 3HAHUS B
MPAaKTHYECKOW  JEATEIBbHOCTH, peliaTh THIOUYHBIC 3aJadyd  Ha  OCHOBE
BOCIIPOU3BE/ICHUSI CTAHJIAPTHBIX AJITOPUTMOB, TIPHU BBITIOJHEHUW 3aJaHUIA
JOTTyCKaeT HE3HAYUTEIbHBIC OITUOKH;

— 6 0a/yI0B — MPH BHITIOIHEHUH 3aIaHUS TOMYIIEHBI TPYObIe OINOKY;

— (0 6anioB — CTyIEHT HE BBITIOJIHIII 3a/IaHHE.

Or1ieHKa 3aBHCHT OT MTPOIICHTA BBIITOJIHCHUS BCEX 3a/IaHUN.

IIIxana oueHUBAHUSA cq)OpMI/IPOBaHHOCTI/I KOMIIETEHIMA U HHAUKATOPOB JO0CTUKCHUS

KOMIIeTeHIIUH
YpoBHHu
P %
OCBOEHHS
AKkajieMHyecKa | BbINOJIHE
HHIUKATOPa(0OB) OcHOBHbIE PU3HAKH Bbl/JIeJIeHUS] YPOBHS
. Sl OLIEHKA HHUSI BCex
AOCTHKEHU .
. 3a/IaHuUi
KOMIeTeHI Uil
[ToBpIIEHHBIN BxirodyaeT HWKECTOSIIIMNA  YPOBEHb. YMEHME OtnnuHo 90-100
(BBICOKUIA) CaMOCTOATENIBHO IPUHUMATh pELIEHUE, pPEllaTh
npobieMy/3agaqy TEOPETUIECKOTO W

IMPUKIAAHOTO0 XapaKTepa Ha OCHOBEC HU3YYCHHBIX
MCTOHOB, IPUCMOB, TEXHOJIOTHH.

bazoBsrii Brurtouaer Hmwkecrosmuii ypoBeHb. CIIOCOOHOCTB Xoportio 70-89
coOMpaTh, CUCTEMAaTU3UPOBATh, aHATM3UPOBATH U
rPaMOTHO  HUCIIOJIB30BaTh ~ MHPOPMALMIO U3
CaMOCTOSITENIbHO ~ HAaWJEHHBIX  TEOPETHYECKUX
HUCTOYHHUKOB u HUITIOCTPHUPOBATH MU
TEOPETHUYECKHE TIOJIOKEHHUSI I OOOCHOBBIBATH
NIPAKTUKY IPUMEHEHHUS.

VYnoBnerBoputenbHblid| M3noxkenne B mpenenax  3ajgad  Kypca| YnosnerBopure | 50-69
TEOPETUUYECKOTO u MIPaKTUYECKOTrO JBHO
KOHTPOJIMPYEMOI0 MaTepuaa.

Henocrarouneii  |OTCyTCTBHE TPU3HAKOB yAOBIETBOpUTENbHOTrO | HeynoBnerBopu | menee S50
YPOBHSL. TEJIbHO

CuutaTh, YTO MOJOKUTEIBHBIE PE3YNIbTAThl MOCTUTOIOBOIO KOHTPOJIS CBUIETEIHCTBYIOT
00 ycremHoM mnporecce (HOPMHUPOBAHUS KOMIETEHIUH(MH) M MHIUKATOPa(OB) JOCTHKEHUS
KoMmneTeHIMu(ui) (3tana popMupoBaHus komrnereHun). Ecnu oOydaronuiicss moydns OLeHKY
«HEYJIOBJIETBOPUTEIBHO», TO CUUTATh KOMIETEHIUIO He C(HOPMUPOBAHHOW Ha TAHHOM 3Tarle.
[Ipy mNOJy4YEeHUH OLIEHOK «ydOBJIETBOPUTEIBHO», «XOPOIIO» MU «OTIMYHO» CUYUTATh, YTO
npoBepsieMasi KOMIETeHIUs cpOpMUPOBaHa Ha JJOCTATOYHOM YPOBHE.




Meroanueckue ykazaHus I IPOBEPKU OCTATOYHBIX 3HAHUM

1.
2.

Cpoku IpoBeIeHUs POLIEAYPhI OIICHUBAHUS: TI0 TpaHKy JeKaHaTa.

CO6op, o0paboTka ¥ OIEHMBAHHWE PE3YJIbTATOB IMOCTUTOTOBOTO KOHTPOJS IPOBOAUTCS
IpernoIaBaTesieM 0 PACIIOPSHKCHHIO JICKaHaTa.

[IpenbsiBneHne pe3yabTaTOB OIICHUBAHHS OCYIICCTBISCTCS B TEUCHHE HEACIH IOCHe
NPOBEICHUSI KOHTPOJIBHOTO MEPOIPHATHS, OPOPMIISICTCS B BHJE OTYETAa W XPAHUTCS B
JIeKaHaTe B TEUCHUE BCETO CPOKa 00yUeHHUs 00yUaromerocs.
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