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1. Mecto pucyuninHsbl B cTpyktype OITIOII

Mucuynnvza 51.B.01.06 DnemeHTapHasi MaTeMaTHKa OTHOCUTCS K YacTH, (OpMUPyeMOil yuacTHUKaMU
oOpa3oBaTe/TbHBIX OTHOIIEHUH 0Opa30BaTe/TbHOM MTPOTrPaMMBbI.

2. IInanupyembie pe3y/ibTaThl O0yYeHHsI MO JAUCIUIUIMHE, COOTHECEHHbI€ C TUIAHUPYEMBIMH
pe3y/ibTaTaMi OCBOeHUsI 00pa3oBaTe/bHON MpPorpaMmbl (KOMIETeHHMAMH M HWH/UKATOPaMH
AOCTYDKeHHsI KOMITeTeHI[Ui)

dopmupyemsbie IlnaHupyeMbie pe3yabTaThl 00yUeHHs M0 AUCHUILUIMHe | HanMeHOBaHHe OLeHOYHOTO CPe/ICTBA
KOMIIeTeHI{U (Mofgyn0), B  COOTBETCTBMM C€  HHAUKATOPOM
(xof, comep)kaHue | JOCTH)KeHHS KOMIIeTeHIIMH
KOMTIETEHIIVN) Nupukarop poctwkeHusi | PesyabTarsl 00yueHust Jns Tekymiero | /ins
KOMIeTeHIMU 1o JUCIUILINHE KOHTPOJIs MPOMEe)XyTOUHOMH
(xon, coZlep>KaHue ycrieBaeMoCTH aTTecTanuu
VHAWKATOpa)
ITKP-4: CnocobeH UITIKP-4.1: 3Haem UITIKP-4.1: Onpoc
oceausamb U codepoicaHue, CyujHoCMb, 3Hamb IIpakmuueckoe 3quém:
aHanusuposamb 3aKOHOMEpHOCMU, NPUHYUNLL U |6a306ble udeu u memoohb! 3a0aHue KOHMDObHbLE
6azosble HayuHo- . p
0cobeHHOCMU U3yuaembix pelueHus 3a0au 31eMeHMapHoll Pegpepam
meopemuueckue . 60npochl
sie1eHull U npoyeccos, MamemMamuku. Tecm
npedcmaeneHus o
cywrocmu, 6azoeble mezv)puu 8 KonmponbHas samen:
3aKOHOMepHOCTSX, npedmemuoti obnracmu, a HITIKP-4.2: paboma K
npuHyunax u makoice posb yuebHo20 Ve OHMPO/IbHbLE
ocobeHHOCMAX npedmema/ obpazoeamenbHoli 80NnpoChbl
v UCNnonb308amb 3HaHUsi 6a308bix
A6leHUU U NpoYeccos | opaacmu 8 ¢popmuposaHuu . o
6 npedmemnoii . udell u Memooo8 31emeHMapHoll
P HAyYHOU KapmuHbl Mupa;
obracmu MamemMamuku npu 8bINOAHEHUU
0CHOBbI 00WemeopemuyecKux o
paszeusaroujux 3a0aHuli.
ducyuniuH e obveme,
Heobxo0uMoM 0151 pewieHus
npogeccuoHanbHbIX 3a0au. HIIKP-4.3:
HIIKP-4.2: Ymeem Bnadems
aHaau3Upoeamb 6azoeble Memooamu pewleHust OCHOBHbIX
HAY4HO-MeopemuyecKue 8U008 3a0ay 3/1eMeHmMapHoul
npedcmaeneHust o cywjHocmu, — |Mamemamuku.
3AKOHOMEPHOCMSX,
NpUHYUNax u ocobeHHocmsx
u3yyaembIx si61eHull u
npoyeccoe 8 npedmemHoll
obaacmu 3HaHull.
HIIKP-4.3: Bradeem
DpasnuuHbIMU Memodamu
aHanu3a OCHOBHbIX Kameaopuil
npedmemuoll obaacmu 3HaHUl.
ITKP-5: Cnocoben HUITIKP-5.1: 3Haem HUITIKP-5.1: KoumponbHas
KOHCmpyupoeamb mpeboearuss ®IOC 3Hamb paboma 3quém:
codepoicarue coomeemcmayioujezo ypoeHa | mpebosanus @IOC OOIII k Onpoc KOHMDOAbHbIE
obpaszoeaHus u p
06pazoeaHust K COOEPHCAHUI0 | COOEPHCAHUIO Tpakmuueckoe
peanu3oebisamb . 60npockl
. 06pazoeaHus 6 npedmemHol | MamemMamuuecko2o 3adaHue
06pazosamenbHbilii
npoyecc @ obnacmu, npumepHble 06pazoeaHusi, npumepHbie Pegepam
. OK3aMeH:
npedmemHoii obpasosamesbHble obpaszosamesnbHbie npoepammbt u | Tecm
obacmu e npo2pammbl U yueBGHUKU no yueBHUKU No Mamemamuxe, Konmponbhbie

80npochbl




coomeemcmeuu ¢
mpeboeaHusmu
Ddroc
coomeemcmesyrowjezo
YpOo8Hsi 06pazoeaHus,
C ypoeHeM pazeumust
cogpemeHHOU HAyKU U
¢ yuemom
803pACMHbIX
ocobeHHocmell
obyuarowjuxcs /
80CNUMAHHUKO8

npenodasaemMomy npeomemy,
nepeueHb U codepicamesnbHble
Xxapakmepucmuku yue6Holl
00KyMeHmayuu no 80npocam
op2aHuzayuu u peaiusayuu
obpazoeamenbHO20 npoyecca.
HUIIKP-5.2: Ymeem
KOHCMpyupogamb
npedmMemHoe codepicaHue
obyueHus 8 coomgemcmauu ¢
YDOBHEeM pazsumust HaQyuHO20
3HAHUSA U C yuemom
803pacmmblx ocobeHHocmell
obyuarowjuxcs /
60CNUMAHHUKOB;
paspabambleamb pabouue
npoepammbl Ha OCHOge
npumepHbIX 06pazosamenbHbIX
npoepamm.

HUIIKP-5.3: Bradeem
HABbIKAMU KOHCMPYUPOBAHUS
u peanusayuu npeoMemHo20
Co0epHCaHus U e2o
adanmayuu 8 coomaemcmauu
¢ 0cobeHHOCMAMU
obyuarowjuxcs /

680CNUMAHHUKOS.

anzebpe, ceomempuu

HUITIKP-5.2:

Ymemb

paspabambigampb pabouue
npo2pammbl no Mamemamuxe

HTIKP-5.3:

Bnademsb

HABbIKAMU KOHCMPYUpPOBAHUsl U
peaauzayuu npeoMemHozo
co0epoicaHust 8
obpazosamenbHoli obracmu
«Mamemamuka» 6
coomsemcmauu ¢

UHOUBUQYA/IbHbIMU

0cobeHHOCmAMU 0BYyUaoWuXCs.

3. CTpyKTypa U cojepKaHHe AUCIUILIUHbI

3.1 Tpya0oeMKOCTb AUCLUII/IUHBI

oyHas
O01ias Tpy/j0eMKOCTBb, 3.e. 14
Yacos 1o yue0HOMY IJIaHY 504

B TOM YHCJIe

ayUTOpPHbIE 3aHATHSA (KOHTAaKTHasi padoTa):

- 3aHATHUS JIeKIIHOHHOT0 THIIA 0

- 3aHATUSA CEMHHAPCKOI0 TUMA (MPaKTHYeCcKue 3aHATHs / TabopaTopHbIe PadoThi) 194

- KCP 7
caMocTosTe/IbHaA padoTa 195
ITpomexyTouHas arrecTanus 108

JKk3ameH, 3auéT

3.2. CopepkaHue IUCLUIIIMHbI

(cmpykmypuposaHHoe no memam (paszoenam) C YKa3aHuem OmMBeO0eHHO020 HA HUX Koauuecmeda

axkaoeMuuecKux uacos u 8uobl yueOHbIx 3aHsimuli)

HanmMeHoBaHye pa3/je/ioB ¥ TeM AVCIATUINHBI

‘ Bcero ‘

B TOM UmcC/Iie




(uacer) KonrakTHasi pabora (pabota Bo
B3aUMO/IeHCTBUH C IIperno/iaBaresem),
Yackl U3 HUX
3aHSITHS CamocTosiTe/ibHast
CeMHHapCKOro paGora
REVCEE THIa o0yuyarowerocs,
JIEKLIIOHHOTO | (TpaKTHYeckre | Bcero ackl
TUMa 3aHATUs1/mabopa
TODHBbIE
PaboThI), Uackl

¢ $ b ¢ ¢

0 0 s} 0 0
Tema 1. Apudmernka u anrebpa. Jpo6u. ITponoprwmu. ITpoueHTsl. CTeneHu U
KopHH. Mopaymu (abcomoTHast BesmunHa). ToxkieCTBeHHbIe IPeoOpa30BaHs 7 0 2 2 5
anrebpanyeckx BbIPaKEHHUIL.
Tema 2. MHoyKecTBa. MHO>KeCTBO M ero mogMHo)KecTBa. Ornepaljuu Haf
MHO>XeCTBaMH 1 X OCHOBHBIE CBOMCTBA. [Juarpammel Jitiepa-BeHHa. 12 0 4 4 8
UncioBble MHOXKECTBA.
Tema 3. DniemeHTapHble PYHKLMHY, UX CBOIMCTBA U TpadUKu. 11 0 2 2 9
Tema 4. YpaBHeHust. OCHOBHbIe MeTO/Ibl pellleHHs] ypaBHEHUH. 13 0 4 4 9
Tema 5. CrcreMsl ypaBHeHU. OCHOBHbIE METO/[bI PeLIeHHs] CUCTEM 1 0 4 4 7
YPaBHEHUH.
Tema 6. HepasencTtsa. CHCTeMBI M COBOKYITHOCTH HEPABEHCTB. 10 0 4 4 6
Tema 7. OcHOBBI TpUroHOMeTpUH. OCHOBHBIE (POPMYJIbI TPUTOHOMETPHUH. 11 0 4 4 7
Tema 8. [TnanumeTpusi. OCHOBHBIE MOHSTHS M TEOPEMBI 3/1eMEHTapHOMN 13 0 4 4 9
reoMeTpuU.
Tema 9. DleMeHTBI aHAIUTUYECKOM TeOMeTPUX. Y paBHeHUe NpsIMOii Ha 7 0 ” 5 5
IJIOCKOCTH. Y PaBHeHHe OKPY)KHOCTH.
Tema. 10 OcHOBbI BeKTOPHOU anre6pel. BekTopsl. JIvHelHbIe Oriepaluu Ha,
BekTOpaMu. KoopZiHaThl BEKTOPOB. Y MHOXKeHHE BeKTOPOB. CKassipHOe 12 0 4 4 8
ripousseieHre. BekTopHoe rpounssegenne. CMelaHHOe ITPOU3Be/eHue.
cemecTp 5 0 0 0 0 0
Tema 11. ccnepoBanre GyHKLMM 5/1eMeHTapHBIMU METOAaMU. 10 0 4 4 6
ITpeo6pa3oBaHust rpadUKoB HYHKIUI.
Tema 12. ToxxziecTBeHHbIe IIPe0OPa30BaHKs BhIPAKEHUH (Pal{IOHA/IBHBIX, 18 0 8 8 10
MppaLMOHa/IbHBIX, TI0Ka3aTe/IbHbIX, J0rapudMuuecKux).
Tema 13. MeTozbl ¥ IpHEMbI PellieHHst ypaBHeHHH (paLjioOHa/IbHBIX,
VppaLMOHaJBHBIX, TIOKa3aTe/bHBIX, JIOTaprU(pMUUeCKUX, C TepeMeHHOM Tof, 24 0 12 12 12
3HAaKOM MOZAYJIST).
Tema 14. MeTogb! ¥ IPHEMBI PellieH!sI CUCTeM YpaBHEHHUIA. 12 0 6 6 6
Tema 15. MeTozbl ¥ IpHeMbI pellieHHs] HepaBeHCTB (paljMoHa/lbHBbIX,
VppalMOHa/IbHBIX, TT0Ka3aTe/bHbIX, J0rapu(MHUUECKUX, C IepeMeHHOM 1107 26 0 14 14 12
3HaKOM Mo/y/1s1).CHUCTeMbl U COBOKYITHOCTH HepaBeHCTB.
Tema 16. YpaBHeHus1, HepaBeHCTBa U UX CUCTEMbI C TlapaMeTpaMH. 17 0 6 6 11
cemectp 6 0 0 0 0 0
Tema 17. TpuroHoMeTpryeckue GhyHKIIMH, UX CBOMCTBA U rpaduKH. 8 0 4 4 4
Tema 18. ToxxziecTBeHHbIe IIPe0Opa30BaHKs BbIPAKEHUH, COZlepiKalljixX 8 0 4 4 4
TPUTOHOMETpPHYecKHe 1 06paTHbIe TPUTOHOMeTpUYeCKHe (QYHKIINH.
Tema 19. TpuroHomeTpuueckue ypaBHeHHUsI. 13 0 6 6 7
Tema 20. TpuroHomeTprueckue HepaBeHCTBa. 13 0 6 6 7
Tema 21. CucTeMbl TPUTOHOMETPUUECKHX YPaBHEHUI I HepaBeHCTB 13 0 6 6 7
Tema 22. YpaBHeHHs U HEPaBeHCTBa, Co/ieprKalle obpaTHbIe 5 0 ) 9 3
TPUrOHOMeTpuueckue QyHKLH.
Tema 23. KoMOHHHPOBaHHbIe ypaBHeHUs], COepiKalljie TPUrOHOMeTpUUecKe 1 0 4 4 7
GbyHKLUH.




cemecTp 7 0 0 0 0 0

Tema 24. I'eomeTpusi TpeyrosbHUKa. 3 0 2 2 1

Tema 25. MHOTrOyr0/IbHUKH. 3 0 2 2 1

Tema 26. OKpy>KHOCTb. YTJIbl, CBSI3aHHBIE C OKPY)KHOCTBI0. BrincanHble u 5 0 4 4 1

OTMCaHHbIe OKPY)>KHOCTH.

Tema 27. B3aumMHoe pacrio/io>keHue MpsMbIX U IIJIOCKOCTe B IPOCTPAHCTBe. 3 0 ) ” 1

INapannensHOCTb MPSIMBIX M TJIOCKOCTEN B POCTPaHCTBe.

Tewma. 28. [lepnieHANUKYIIPHOCTD TPSIMBIX U TVIOCKOCTEN B POCTPAHCTBE. 3 0 2 2 1

Tema 29. Yrnbl MeX/ly IPSIMBIMU U TVIOCKOCTSIMU B TIPOCTPAHCTBe. 6 0 4 4 2

Tema 30. BerurcieHre pacCTOsIHUN B TIPOCTPaHCTBeE. 6 0 4 4 2

Tema 31. KooparHaTHBIN 1 BeKTOPHBINA METO/bI PelLleHH s FTeOMeTPUYeCKUX 4 0 ) ” )

3a/lay Ha M/I0CKOCTU U B IPOCTPaHCTBe.

Tema 32. MHororpaHHuKu. [1pusmel, mupamypl. [1paBuibHbIe 6 0 4 4 ’

MHOTOTPaHHUKH.

Tema 33. Tena Bparrjenusi. Linmiuzap, kKoHyc, chepa (orpefieneHsi, CBOMCTBA). 6 0 4 4 2

Tema 34. KomOHHaIMs MHOTOIPaHHUKOB U TeJI BpalljeHHsl. 7 0 4 4 3

cemectp 9 0 0 0 0 0

Tema 35. JlenumocTb uncen. IIpyu3Haky fenMMOCTH. [leneHue C 0OCTaTKOM.

Haubosnbumii 06umii genurens (HO/). Haumenbiee obiee kpatHoe (HOK). 5 0 4 4 1

Anropurm EBkinzia. KaHoHMUeckoe pas/ioykeHue HaTypa/ibHbIX YMcesl.

ITpoctsle uncia. OCHOBHast TeopeMa apuMeTHKI

Tema 36. Llenble u pauoHanbHbIe uncia. Lenas yactb uucia 2.5 0 2 2 0.5

Tema 37. MeTo/i MaTeMaTUUeCKOW UHIYKLMU. 2 0 2 2 0

Tema 38. UncsioBble noc/eioBaTeNbHOCTH. ApudmeTrueckas 1 5 0 4 4 1

reoMeTpuyecKasi Iporpeccuy.

Tema 39. TekcToBble 3a7la4y Ha 3aBUCUMOCTb MeX/ly KOMIIOHEHTaMu 25 0 ) ) 05

apudMeTHUeCKUX AeHCTBUI

Tema 40. TekcToBble 3a/lauM Ha [IBIKEHUE 4.5 0 4 4 0.5

Tema 41. TeKCTOBBIe 33Jlaull HA COBMECTHYIO paboTy 4.5 0 4 4 0.5

Tema 42. TekcToBbIe 3a/lauM Ha ITPOL{EHTHI 7 0 6 6 1

Tema 43. KombrHaTopHrka 7 0 6 6 1

Tema 44. BeposiITHOCTb 7 0 6 6 1

Tema 45. Jlornueckue 3aauu 5 0 4 4 1

Arrecrarus 108

KCP 7 7

HUroro 504 0 194 201 195
Cojiep;xaHue pa3/je/ioB U TeM ANUCHUILUIUHBI

cemectp 1

Tema 1. Apudmertrka u anrebpa. ToxxgecTBeHHbIe TPeoOpa30BaHus anredpanuecKuX BbIPAKEHUH.

Ipobu. ITponopiuu. [TporenTsl. CTenieHy ¥ KOpHU. Mok uncia. ToxKeCTBeHHbIe TIpeo0pa3oBaHus

anreOpanvecKrX BbIPayKeHHH.
Tema 2. MHO>XeCTBa U orepalyy Haj, HUMHU.

MHOo>KeCTBO U ero noiMHoykectBa. Onepalyy HaJi MHO)KeCTBaMM U UX OCHOBHbIE CBOMCTBA. [lrarpaMMel

Otinepa-Benna. YucioBble MHOXKECTBaA.
Tewma 3. DyieMeHTapHbIe GYHKINU, UX CBOUCTBA U rpadUK.

IMousaTtre dhyHkiyu. Criocobs! 3azaHus GyHKIMHU. OCHOBHBIE 3/1eMeHTapHble QYHKIMY (JIMHeHHas,




KBaJpaTUuHasl, IPOOHO-palLiMoHaNbHasi, CTereHHast, IIoKa3aTe/bHas, IorapuMudeckasi, TPUrOHOMEeTPUYeCKHE).
O6patHas ¢yHKus. VccnefoBanre cBOMCTB GYHKIMY 37ieMeHTapHBIMU MeTozilaMu. [TocTpoeHre rpadrkoB
GbyHKLU.

Tema 4. YpaBHenuss. OCHOBHbIe METO/IbI PellleHtsl ypaBHEeHUM.

YpaBHeHusi. KopHu ypaBHeHul. PaBHOCW/TbHBIE ypaBHeHUs1. OCHOBHBIE METO/IbI U NPUEMBI pellleHUst
ypaBHEHUIA.

Tema 5. Cucremsl ypaBHeHUH. OCHOBHbIE METO/[bl PeLIeHHs] CUCTeM YPaBHEHUH.

Cucrembl ypaBHeHUA. PaBHOCHIBHOCTE [IBYX CUCTEM ypaBHEHU. JjieMeHTapHble MeTO/[bI PellleH!s] CUCTeM
ypaBHEeHUiA.

Tema 6. HepaBeHcTBa. CHCTEMBI U COBOKYITHOCTU HepaBEHCTB.

HepaBeHnctBa. MHO>XeCTBO pellleHMI HepaBeHCTB. PaBHOCH/IbHBIe HepaBeHCTBA. OCHOBHBIE METO/IbI U [IPHEMBI
peleHus: HepaBeHCTB. CHCTEMBI M COBOKYITHOCTH HEpaBeHCTB.

Tema 7. OCHOBBI TPUTOHOMETPUU.

OcHoBHble (hOpMy/ibl TPUTOHOMETPUH. PellieHre IpOCTeNIINX TPUTOHOMeTPUYeCKHX ypaBHeHuil. OCHOBHbIE
TIpUeMBI pellleHUs] TPUTOHOMEeTPUYECKUX YpaBHEHUM.

Tema 8. [Tnannmetpusi. OCHOBHBIE MTOHATUS M TEOPEMBI 37IeMeHTapHOM reOMeTpHUHU.

OcHoBHbIe (haKTbl TEOMETPUH TPeYroJbHUKA. BHIbI 4eThIpeXyTroMbHUKOB, MX CBOMCTBAa. OCHOBHBIE (haKThI
reoMeTpUU OKPY’KHOCTH.

Tema 9. DieMeHThl aHaIMTUUECKOW T'eOMeTpHH.

YpaBHeHue NpsIMOi Ha TJIOCKOCTH. Y paBHEHHE OKPY’KHOCTH. Y paBHEeHHe IJIOCKOCTU B TIPOCTPaHCTBe.
I'padmueckuie Mosien ypaBHEHUM 1 HEPAaBEHCTB.

Tema. 10 OCHOBBI BEKTOPHOM anre6phl.

BekTopksl. JInHeliHble onepaliy HaJl BeKTopaMyu. KoopZiHaTHI BEKTOPOB. Y MHOKeHNe BEKTOPOB. CKaJsipHOe
TIpoM3Be/ieHre BEKTOPOB.

ceMecTp 5

Tema 11. ViccnenoBanue ¢GyHKIMI 371eMeHTapHBIMA MeToZilaMu. [Ipeo6pa3zoBanusi rpamKoB QyHKLIHIA.
UccnenoBanve GpyHKOMY 3/1eMeHTapHBIMU cpeAicTBamMu. ITocTpoeHue 1 mpeobpa3oBaHue rpadvKoB QyHKLHMIMA.
[Toctpoenue rpagukoB (pyHKIUH, COePrKaIUX TIepeMeHHYIO T10/] 3HaKOM MOAYJIsL.

Tema 12. ToxxzecTBeHHbIe TIPe0Opa30BaHus BEIPAKeHUH (PaLMOHAIbHBIX, PPALMOHA/TBHBIX, TTOKa3aTelbHbIX,
norapuMUUYeCcKux).

OCHOBHBIE TIPHEMBI TOXKZeCTBeHHBIX ITpeo0pa30BaHNi palMOHAIBHBIX, HPPAllMOHA/IBHBIX, TOKa3aTelbHbIX,
norapuMuUecKux BeIpaykeHUid. MeTo/ibl ¥ IPUeMBI I0Ka3aTe/IbCTBa TOXKECTB.

Tewma 13. MeToab! 1 TIpUeMBI pellieHus1 YpaBHeHU .

MeTozpb! pelieHyst ypaBHeHui. Anrebpanueckue ypaBHeHus. [IpoOHO-paljioHanbHble ypaBHeHUs1. KBagpaTHbIi
TPexu/IeH U ero UccilefloBaHre. Y paBHeHHUs C MozyJ/ieM. VppaljoHasibHble, II0Ka3aTe/bHble U
norapu(MuuecKre ypaBHeHHs], IPUEMbI PellIeHHs.

Tewma 14. MeToAbl U TIpUeMBI pellieHus] CUCTeM YpaBHEeHHH.

JIuHeliHble cUCTeMbl YPAaBHEHUM U UX pellieHre. DJleMeHTapHble MeTO/bl pellieH sl HeJTMHeHHbIX CUCTEM
ypaBHeHuH. PellleHne KOMOMHUPOBAHHBIX CHICTEM YDaBHEHUI U HepaBeHCTB. I'paduyeckre MpreMbl peleHus
CUCTeM ypaBHEHUM.

Tema 15. MeTo/p! U IIpUeMsl pellleHrst HepaBeHCTB

MeTo/bl ¥ IpHEMBI pellleHNs] HepaBeHCTB Pa3HbIX TUIOB (pallOHa/bHBIX, MPPaLMOHAbHBIX, IT0Ka3aTe/lbHbIX,
norapu(MuUecKux, C nepeMeHHON N0/, 3HaKOM MoZy/1s1). CUCTeMbl U COBOKYITHOCTU HEPaBEHCTB.

Tema 16. YpaBHeHUs], HepaBeHCTBA U UX CUCTEMBI C [1apaMeTpamH.

[NoHsATHS ypaBHeHHs U HepaBeHCTBa C nlapameTpamMu. KBajpaTHblii TpexusieH B 3a/jauax C apaMmeTpamu.
AHanuTHUecKre MeTObI PelleHus 3aau ¢ napamerpamu I'padyueckuii MeToZ B 3aZjauax C rapamMeTpaMHu.
cemecTp 6

Tema 17. Tpuronomerpruyeckre QyHKLMM, X CBOMCTBA U T'PaQUKH.

TpuroHomerpuueckue GyHKLUH, X CBONCTBA U rpaduku. OOpaTHbIe TPUrOHOMeTpHYecKre PYHKINN U WX
CBOICTBa.



Tema 18. ToxxgecTBeHHbIe 1Tpeobpa3oBaHUsl BRIPAKEHUH, COZlepyKallMX TPUTOHOMEeTpUUecKre U o0paTHbIe
TPUrOHOMeTpUUeckue HYHKIUU.

OcHoBHbIe (hOpMyJTbl TPUTOHOMETPUH. TOXK/IeCTBeHHBIe TPeoOpa30BaHKsl TPUTOHOMETPHUUECKHUX BbIPaKEHHH.
ToxxaecTBeHHOe Npeobpa3oBaHKe BBIPAKEHHH, COoZiepKall{ix 0OpaTHble TPUroHOMeTpUYyeckue (DyHKIMH.
MeTogp! fOKa3aTenbCTBa TPUTOHOMETPUUECKHX TOXKIECTB.

Tema 19. TpuroHomeTpruueckue ypaBHeHUSI.

TUMbl TPUrOHOMETPUUECKUX YPaBHEHUN. MeTozb! pellieHrsl TPUTOHOMeTPHUYeCKHX ypaBHeHui. [Iprembl
orbopa KOpHeli B TPUTOHOMEeTPUYECKHX ypaBHEeHUSIX.

Tewma 20. TpuroHoMeTpuueckue HepaBeHCTBaA.

Tune! TPUTOHOMETPUUECKUX HePaBeHCTB. MeTo bl ¥ TIPUEMBI pellieHUs] TPUTOHOMEeTPUYeCKUX HEepaBeHCTB.
Tema 21. CrcTeMbl TPUTOHOMETPUUYECKUX YpaBHEHUI U HepaBeHCTB

[IpueMs! pelieHysl CUCTeM TPUTOHOMETPUYECKUX yPaBHEHUM.

Tema 22. YpaBHeHHs1 U HEpaBeHCTBA, CojiepXKalijie 00paTHbIe TPUTOHOMeTpUYecKre QyHKIUH.

[TpueMsl pelieHrs1 ypaBHeHHU 1 HePaBEHCTB, CO/iepsKallix 0OpaTHbIe TPUTOHOMeTpUUecKre (yHKLIUH.
Tema 23. KoMOMHMpOBaHHbIE YpaBHEHHs], CO/iep>Kalljie TPUTOHOMEeTpUYeCKre (QyHKIIUH.

YpaBHeHus, cofiep>Kalljiie KpoMe TPUIOHOMEeTPUUECKUX JIorapu(pMUUeckre, HppaljoHasbHble, [I0Ka3aTe/bHble
BEIp&KEHMUS.
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Tema 24. I'eomeTpust TpeyroJbHUKA.

ITpy3HaKy paBeHCTBa U TIOA00US TPEYTOMLHUKOB. MeTpuyecKre COOTHOIIEHHS B TPEYTOJIBHUKE.
3aMmeuareibHbIE TOUKU U JIMHAW TPEYTOJIbHUKA, UX CBOWCTBa. Teopembl MeHenasi, UeBbl. TeopeMbl CUHYCOB U
KOCHHYCOB. PellleH1e TpeyroibHUKOB. BelunciieHHe Molagu TpeyroabHUKa.

Tema 25. MHOrOyroJIbHUKH.

[ToHATHE BBIMYK/IOr0 MHOTOYrO/IbHMKA. CBOMCTBA BBIMYKJ/IBIX UEThIPEXYTOJIbHUKOB. YacTHbIe BUABI
YeThIPeXyTro/bHUKOB(TapasiesnorpamMmm, poM0, KBa[part, Tparelysi), UX CBOWCTBA U npu3Haku. [lomobue BbI-
MyKJ/BIX MHOIOYTO/IbHUKOB. I1paBr/ibHBEIE MHOTOYTOJIbHUKH.

Dopmybl 7151 BEIYMC/IEHUS T1/101a/IM TlapasliesiorpaMma, TparneLy, YeTbIpeXyroabHUKa.

Tema 26. OKpy>KHOCTb. YTJIbl, CBSI3aHHBIE C OKPY’KHOCTBIO. BrivicaHHbIe U OMKCaHHbIe OKPY>KHOCTH.
OKpy’XKHOCTBb U ee CBOWCTBa. B3auMHOe pacriosioskeHure NMpsIMON U OKPY>KHOCTH, [JByX OKPY>KHOCTeH. YTJIb],
CBsI3aHHbIe C OKPY)KHOCTBI0. XOp/Abl, CEKYIIHe, KacaTe/lbHble K OKPY>KHOCTHU U X CBOMCTBa. BrincanHas,
OIMCaHHAas ¥ BHEBNHCAHHAs! OKPY)KHOCTH TPeyroJibHUKa, MX CBOMCTBA. BriicaHHble 1 onycaHHbIe
YeThIPeXyro/bHUKY, X CBOMCTBA. BrivicaHHbIe U OMMCaHHbIe NTPaBUWIbHbIe MHOTOYTO/IbHUKH. []1Ha
OKpy>kHOCTHU. [no1ass kpyra.

Tewma 27. B3aMHOe pacriosnioykeHre NpsIMBIX U IIJIOCKOCTel B pocTpaHcTBe. [lapaiensHOCTs NPSIMBIX U
TIJIOCKOCTeN B [IPOCTPaHCTBe.

Jlormyeckoe cTpoeHue cTepeoMeTpyM B3arMHOe pacrionoykeHue NpsIMBIX U MJIOCKOCTeH B TIPOCTPAHCTBe.
[TapannensHOCTE MPSIMBIX B MPOCTPAHCTBE, Mapasiie/lbHOCTb MPSMO U TVIOCKOCTH, Mapasiie/lbHOCTh
TIJIOCKOCTel (oTipe/ie/ieHus, CBONUCTBA, TIPU3HAKK).

Tewma. 28. IlepneHAVKYAIPHOCTb NPSAMBIX M IJIOCKOCTEN B TIPOCTPaHCTBeE.

JlocTaTtouHble NpU3HaKY NepeHAUKY/ISPHOCTH ABYX NPSIMbIX; IOCTPOEHUE MPSIMOi, [leprieHAUKY/ISPHOM
JlaHHOM TpsAMOM. JlocTaTouHbIe IPU3HaKY NepreHUKYIIpHOCTH NpsMON U TWIOCKOCTH. [TocTpoeHre npsMoi,
NepreHIMKY/ISIPHOM K JaHHOM MJIOCKOCTH, Y ITOCTPOeHNe IJIOCKOCTH, NepIieHJUKY/ISIPHOM K JaHHOU MPSIMOH.
[JocTraTtouHble IPU3HAKY NepreHAUKYISIPHOCTH T/I0OCKOCTel B rpocTpaHcTBe. [TocTpoeHue MI0CKOCTH,
TMeprieHAUKYJ/ISIPHOM K JaHHOW TVIOCKOCTH.

Tema 29. Yr/bl MeXXJy NIPIMBIMU U IIJIOCKOCTSIMU B TIPOCTPaHCTBe.

Yron Mexzy SByMs MepeceKarol{MHICS MPAMbIMU, MeKAY ABYMS CKPeLUBarOIIMMUCS NPSIMBIMH, MEXIY
NIPSIMOM M IIJIOCKOCTBI0. [IByrpaHHbIN yroJ, TMHeMHbIN yros ABYIpaHHoro yria. Beruvcienue yrios u
MOCTPOEHYE UX Ha NMPOEKLMOHHOM uepTexke. MHOrorpaHHbld yrosi. TpexrpaHHbIi yro/ U ero CBOKCTBA.
Tewma 30. BriurcieHre pacCcTOsSIHUI B IPOCTPAHCTBe.

PaccrosiHye OT TOuKH /10 psIMOiA. PaccTosiHMe OT TOUKU JI0 TJIOCKOCTH. PaccTosiHie Mexly napasie/bHbIMU



NpsiMbIMU. PaccTosiHe MeXXJy CKpelLMBaroLMMUCS MPSIMBIMH, MeXXAy MPsIMOU 1 Mapassie/lbHOU el
MIJIOCKOCTBI0, MeXK/y Mapasiie/lbHbIMU JIOCKOCTSIMHU.

Tewma 31. KoopiHaTHBIN U BEKTOPHBII MeTO/IbI pellieH!s] TeOMeTPUUeCKUX 3a/jad Ha MJIOCKOCTH U B
TIPOCTPAaHCTBe.

KoopanHaTHBIN ¥ BEKTOPHBIN MEeTO/ABI pellleHrsl TeOMeTPpUUeCKHX 3a/la4 Ha TVIOCKOCTU. BeKTOpHBIN MeToz,
pellleHUs] cTepeoMeTprUecKuXx 3afayu. KoopuHaTHbIN MeTo/, pellieHnsl CTepeOMeTpUYecKrX 3azau.

Tema 32. MHororpaHHuku. I1pusmsl, nupamu/isl. IIpaBuibHble MHOTOTPDaHHUKH.

ITpu3Ma, BUIBI PU3M, CBOWCTBA TIPY3M, IJIOIIa/b TOBEPXHOCTH U 00beM rpu3Mbl. [Tupamuja, ee CBOWCTBA.
Bugpl mvpamu. Thnolais MOBepXHOCTH U 00beM MupaMu/ibl. ITpaBuibHbIe MHOTOTpaHHUKU. Teopema Jiiiepa
Ji71S1 MHOTOT PaHHUKOB.

Tewma 33. Tena Bparenus. Liununap, koHyc, cdepa (orpeeneHus, CBONHCTBA).

Hununzp, koHyc, cdepa (orpefesenusi, cBoicTBa). CeueHus LUIMHAPA, KOHYCa, cepbl, CBOWCTBA CEUEHU.
YceueHHbIiii KoHyc. KacaTenbHast TipsiMasi, KacaTesbHasi TJIOCKOCTh. [11011azu oBepXHOCTH U 00 BeMBbI Test
BpallleHusl.

Tema 34. KoMOuHaLMsi MHOTOTPaHHUKOB U TeJl BpALLleHUs].

BricanHas v onvcanHas cdepa. IToHATHS BIMCAHHOTO ¥ ONMCAHHOTO MHOTOrpaHHrKa. KoMbuHauym ten
BpareHust. KoMOMHaIMy MHOTOTPaHHUKOB U TeJl BpalljeHusl.
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Tema 35. Teopusd felMMOCTH B OJIMMITMAAHBIX 3a/iauax JJ1s [KOJIbHUKOB.

HemumocTs uncen. TTpusHaku geauMocTu. [lesieHre ¢ octatkoM. Haubosbinuii o6t genutens (HO/).
Haunmenbiiee obiree kpatHoe (HOK). Anroputm EBkma. KaHOHHUECKOe pa3ioyKeHUe HaTypaibHBIX UKMCET.
IIpocteie uncna. OcHOBHas TeopeMa apUPMeTHKH

Tema 36. Llenble v parjvoHanbHble yrcia. Llenas yacte uncia

Llenast 1 apoOHbIe yacTH uncia. [IpyueMsl pelieHrs: ypaBHEHHH B Lie/IbIX YHC/IaX.

Tema 37. MeToj, MaTeMaTUUeCKOW UHAYKIIMU.

[IpumMeHeHue MeTOZla MaTeMaTHYeCKOM MHAYKIUY TIPU [J0Ka3aTeJbCTBe TOX/eCTB Y HePaBeHCTB.

Tema 38. UucoBble nociefoBaTebHOCTA. AprdMeTHuecKasi ¥ reoMeTpruecKasi MporpecCu.

UucioBble N0C/1e/j0BaTe/IbHOCTU. Apu(MeTHUecKasi U reoMeTpyuyecKasi Iporpeccuu : (hopMysibl N-usieHa,
XapaKTepUCTHUeCKOoe CBOMCTBO, CyMMa 4ieHOB. beckoHeuHO yObIBaroIasi reoMeTpuuecKast Iporpeccusl.
Tema 39. TekcToBble 3a/jauy Ha 3aBUCHMOCTb MeX/ly KOMIIOHEHTaM{ apu(pMeTHUeCKuX elCTBUN

Tema 40. TekcToBbBIe 33/1auu Ha JBU)KEHHE

TekcToBbIE 33/lauM Ha ABW)KEHHE B OIHOM U B Pa3HbIX HalpaB/eHUsX. 3aZlau Ha JABM)KeHHe 10 peke. 3ajaud Ha
JIBIDKEeHHe TI0 OKPY)KHOCTH.

Tema 41. TekCTOBBIe 3a/jaud Ha paboTy

3a/iauy Ha MJIaHUpoBaHue. 3ajlaul Ha COBMECTHYIO paboTy

Tema 42. TekcTOBbIE 337,24 Ha IPOLIEHTHI

TekcToBbIe 33/lauM Ha TIPOLIEHTHI. 3a/jauy TIPO CMeCH U CI/1aBbl. 3ajau Mpo KpeAUThI U BK/Iafbl.

Tema 43. KombuHaTopuka

OcHOBHBIe TTpaBU/la KOMOMHATOPUKK. Bu/ibl KOMOMHaIMI (COUYeTaHUs], TePeCTaHOBKH, Pa3MeleHus C
MOBTOPeHHEM U 0e3 TTOBTOPeHUH ).

Tema 44. BeposaTHOCTb

Knaccuueckoe orpepiesieHre BeposITHOCTU. ['eoMeTpryeckast BepOATHOCTb. BepossTHOCTb CyMMBI U
nipov3BesieHUst coObITHiA. Popmysa BepHymm.

Tema 45. Jlornueckue 3ajauu

ITpuembl pereHust OJTUMITHA/IHBIX 33/1au (rpadbl, TaOMUIILI, PACKPACKU, KPYTH Diiiepa)

[TpakTrueckue 3aHATHS /MabopaTopHbIe PabOTHI OPraHM3YHOTCS, B TOM YKC/e, B (pOpMe TpPaKTUUeCKOM
TIOATOTOBKH, KOTOpasi TIpelyCMaTPUBAET ydacThe OOyuaroIuXCsi B BBITIOJHEHUH OT/EbHBIX 37IeMEHTOB
paboT, CBsi3aHHBIX C OyAylel TpodeccOHaMbHOM /1esITeTbHOCTHIO.



Ha mpoBefieHre mpakTHUeCKWX 3aHSATHM / jlabopaTopHbIX paboT B (opMe MpPaKTHUYeCKOM MMOArOTOBKU
OTBOJWTCS: ouHasi popma obyuenus - 30 u.

4. YueOHO-MeTOAMUeCKOe 00ecrieyeHHe CaMOCTOSITe/TbHOW Pad0ThI 00yJarouXCs

CamocrosiTenbHasi paboTta oOyuarouuxcsi BK/IIOUaeT B cebsi MOATOTOBKY K KOHTPOJIBHBIM BOIIPOCAM U
3a/laHUSIM /IS TEKYIlero KOHTPOJIsi M TIPOMEXKYTOUHOM aTTeCTaldH M0 WUTOTaM OCBOEHHS JUCLIATUIAHBI
TIPUBE/JIeHHBIM B II. 5.

[nst obecrieueHrst CaMOCTOSITENTBHOM PabOTHI 00yUarOIXCsl UCTIONB3YHOTCS:
DNeKTPOHHBIE KYPChI, CO3/IAHHBIE B CHCTeMe 371eKTpoHHOr0 00yuenuss HHI'Y:

DneMmeHTapHasi MaTeMaTHKa, https://e-learning.unn.ru/course/view.php?id=8369.

Hble yueOHO-MeTOAMYECKH e MaTepHaIbl:

YuebHO-MeToMUeCKHe JOKYMEHThI, peraMeHTHUPYHOLIe CAMOCTOSTe/IbHYI0 paboTy
azipeca 0CTyna K JOKyMeHTaM:

https://arz.unn.ru/sveden/document/

http://www.arz.unn.ru/pdf/Metod_all_all.pdf

5. @®oHJ OLEHOYHBIX CPEJCTB /I/Ii TEKYI[ero KOHTPOJIA YCIeBaeMOCTH U HNPOMEeXYTOYHOM
aTTecTall Mo JUCIUIIHHE (MO/Y/II0)

5.1 TunoBbIie 3a/laHUA, HEOGXOJ_II/IMLIE AJIA OL€éHKM Ppe3y/bTdTOB OﬁquHl/lﬂ npu mnpoBegeHHUU
TEKYIIEero KOHTPOJ/IA YCII€BA€MOCTH C YKd3dHUEM KPUTE€PHUEB UX OLl¢HUBAHUA:

5.1.1 TunoBbie 3afaHusa (oLeHOUHOe cpeAcTBO - Ompoc) AN OLeHKH C(opMHPOBAaHHOCTHU
xkomnerenuuu ITKP-4:

1. Ha3oBuTe 0CHOBHBIE OMnepaljuy Hafi MHOKecTBaMu. CopMynupyiTe onpeziesieHust orepaLyi:
o0beiviHeHYe, Pa3HOCTb MHOJKECTB.

Ha3oBuTe 0CHOBHBIE METO/bI PellleHs] yPaBHeHUM.

CdopMmynupyiiTe alroputM NpUMeHeHUs] MeTo/ja UHTepBaJsioB.

YTo Ha3bIBAIOT pelleHreM CHUCTeMbI ajiredpanyecKux ypaBHeHHA?

Kakwue crcreMbl ypaBHeHN! Ha3bIBalOT HECOBMECTHBIMU?

Yro Ha3bIBalOT PyHKIMeN 0/fHOW TlepeMeHHOMN?

Kakumu crioco6aMu MOKHO 3a/1aTh  (DYHKLHIO?

PN AN

OxapakTepu3yiTe CBOMCTBA (DYHKLMI: 00/1aCTh onpeziesieHust GyHKIMHA; MHOXKECTBO 3HAUeHUH

GYHKI[MM; OrpaHUYeHHOCTh (PYHKIMH; UeTHOCTh ¥ HeUETHOCTh; TIePUOANUHOCTD; BO3pacTaHHe

1 yObiBaHUe (DYHKIIMH, HEPEPBIBHOCTh (PYHKLIUU. [IpOM/TIOCTPUPYMTE CBOM OTBET

rpaduuecKUMU pUMepaMH.

9. CdopmyupyiiTe orpeesieHUsi OCHOBHBIX BUJJOB KOMOMHATOPHBIX COeIUHEHU: COUeTaHHUH,
pa3MellleHnH, epecTaHOBOK.

10. Kakue ¢opmyJibl MCIO/B3YIOT AJ151 BBIUMC/IEHUS KOJTMUYeCTBa MepecTaHOBOK,
pasMelljeH1i, COueTaHUu?

11. Yo Ha3bIBAIOT CTyuaiiHbIM coObITHEM? Kakue omepaiiiy Haji HUMU BBITTOTHSOT?

12. CdopmynupyiiTe Kiaccuueckoe oripe/iesieHre BepOSTHOCTH.



13. Kak HaliTh BepOSITHOCTh CyMMBbI COOBITHIA?

14. Kak HailT BepOATHOCTD MPOU3BeIeHUsT COOBITHIA.

15. Ha3oBuTe u3BecTHbIe BaM BU/jbl ypaBHEHWI TIPSIMOM.

16. Kak HaiiTh KoOpZMHATbl CYMMBbI BEKTOPOB, Pa3HOCTU BEKTODOB.

17. CdopmynupyiiTe onpejiesieHre CKaasipHOTO POU3BeJjeHUsI BEKTOPOB.

18. Ha3oBute u3BecTHbIe BaM (hOPMY/IbI /1J1s1 BBIUKMCIEHHUS T/I0LAIA TPeyTrO/IbHUKaA.

19. Ha3oBuTe 13BeCTHbIe BaM (POPMYJIbI [ BEIUMC/IEHUS T1/10111a/lel YeThIpeXyro/IbHUKOB pa3HbIX
BU/JIOB.

20. UTo Ha3bIBAIOT CUHYCOM, KOCUHYCOM, TAHT€HCOM OCTPOI0 yIJia MPSIMOYIO/IbHOIO
TpeyroJibHuKa?

21. Kakue rpeobpa3oBaHus Ha3bIBaIOT TOXKAEeCTBeHHbIMU? [IprBeiuTe pruMepbl
TOXK/IeCTBEHHBIX TIpe0Opa30BaHUi paljOHa/IbHBIX, APOOHO-PALIMOHA/IBEHBIX BBIPDAKEHHUH,
VppaLOHAIbHBIX BhIpaXKeHUH, M0Ka3aTe/lbHbIX 1 JI0rapu(p)MUUYeCKUX BbIpaKEeHUH.

22. [aiite ornpefiesieHne cTerieHHOW (DyHKLIMY, OXapaKTepu3yiiTe ee CBOMCTBa U rpavKy.

23. [aiite ornpefesneHue roka3aTe/bHON (PYHKLIMHM, 0XapaKTepU3yiTe ee CBOMCTBA U
rpaduk.

24. [atiTe oripeiesieHue orapudMuueckor QyHKIUU, 0XapaKTepr3yiTe ee CBOMCTBA U rpadpuku

25. Kakue ypaBHeHMs Ha3bIBalOTCS PaBHOCU/IbHBIMU?

26. Ha3oBuTe 0CHOBHBIE METO/IbI pellleH!s] ypaBHEeHUM.

27. Kakuve HepaBeHCTBa Ha3bIBalOT PABHOCU/IbHBIMU?

28. OxapakTepur3yiTe CyLHOCTb MeTO/,a UHTePBaJIOB.

29. Ha3oBuTe 0CHOBHBIE METO/IbI pellleHsI CUCTEM YPaBHEHUU.

30. B uem cymjHoCTh peleHUs: CCTeM JIMHEWHBIX ypaBHeHul metogoM ["aycca, MeTozsiom
Kpamepa?

31. [ns cnepyrommx BUJ0B UeTbIpEXYTObHUKOB -1apasiiesiorpamMmm, NMpsiMOYTO/TbHUK,
pom0, KBajipaT, TpareLysi - Ha30BUTe OrpeieieHus, CBOMCTBA 1 TIPU3HAKU:

32. [Tepeunicure hopmy/ibl /17151 BBIUMCIEHUS IUIOLA/IM TPeYro/IbHKKA, NlapasliesiorpaMMma,
TparieLyu.

33. CdopmynupyiiTe OCHOBHbIE OTpejiesieHus], TeopeMbl 1o TeMe «IlapasiienbHOCTb

NIpSIMBIX B MpocTpaHcTBe. [lapanienbHOCTh NpsIMON U TI0CKOCTU. [1apannensHOCTb
TIJIOCKOCTEM. »

34. CdopmynupyiiTe 0OCHOBHBIE OTIpe/iesieHNs], TEOPEMbI 110 TeMe «YT0J1 MeX/y MPSIMbIMU,
YTO/1 MeXXAY TPSIMOM U MJIOCKOCTBIO, YTOJ1 MeX/1y TJIOCKOCTSIMU B TIPOCTPAHCTBE. »
35. CdopmynupyiiTe 0OCHOBHBIE OTIpefiesieHUs], TeopeMbl 10 TeMe «IleprieHAUKY/ISPHOCTh
npsMbIX. [leprieHAMKyASIPHOCTD NMPSIMOM M TVIOCKOCTH. TeopeMa 0 Tpex nepreHAuKY/Isipax.»
36. HazoBute hopmysbl /151 HAaXOXKeHst 00bema Tiapasuiesiernure/ia, TpU3Mbl, MAPaMUZIbI,
yCeUeHHOW MUpaMU/Ibl, LIMJIMH/PA, KOHYCa, yCeUeHHOr0 KOHYCa, 111apa.

37.0xapakTepu3yunTe B3auMOCBSI3U U3yUeHHBIX MTOHITUN TeMbl «CBONCTBO JeMMOCTU. JlesieHue ¢
OCTaTKOM».

38.ChopmynupyiiTe OCHOBHYIO TeOpeMy apU(MeTUKHU.

39.4to Ha3eBatoTr HO/l 1 HOK uucen?

40.Ha3o0BuTe HM3BeCTHbIE BaM MPU3HAKHU Je/TMMOCTH.

41.Cdopmynupyiite orpesiesieHus TepeCTaHOBOK, COUeTaHUH, pa3MeIeHuH, yKaxuTe (hOpMyJibl, KOTOPbIe
WCTIONB3YIOT [J151 BBIYMC/IEHUS UX YMUC/Ia.

42.ChopmynupyiiTe KIacCHUeCKOe orpe/iesieHr e BePOSITHOCTH COOBITHIA.

43.0xapaKTepu3yiTe aJrOPUTM PeLIeHHs 3a/lau Ha COBMECTHYIO paboTy.



5.1.2 TunoBbie 3ajaHusa (OLeHOUHOe CpeACTBO - Ompoc) AN OLeHKH C(opMHPOBAaHHOCTHU
kommnerenyuu I1KP-5:

1. Ha3oBuTe 0CHOBHBIE METO/IbI pellieHHs] ypaBHEHHH, N3yuaeMble B IIIKOJbHOM Kypce anreOphl.

2. HasoBuTe OCHOBHbIE METO/[bl PellleHHsI CUCTEM ypaBHEHH, U3yJaeMble B Kypce anreOpsl
OCHOBHOM LIKOJIBI.

3. HasoBuTe OCHOBHbIE TIPHEMBI pellleHus [T0Ka3aTelbHbIX yPaBHeHUH, U3y4aeMbIX B LIKOJIHLHOM
Kypce anreOpbl.

4. Ha3oBHTe OCHOBHbIE MTPHEMBI pellleHHs] UpPaljOHaIbHBIX yPaBHEHUH, N3y4aeMbIX B
IIKOJILHOM Kypce ajreOpsbl.

5. Ha3oBuTe OCHOBHBIE TIDHEMBI PeIIeHHs JT0rapu(MIUUeCKUX ypaBHEHHUH, N3y4aeMbIX B
IIKOJIbHOM Kypce ajreOpsbl.

6. Oxapakrepu3yiiTe MpreMbl pellieHNs YyPaBHEeHHI 1 HEPaBeHCTB C MOZYJIeM, PaCCMaTprBaeMble
B IIKOJIbHBIX YUeOHUKaX anreOpsl.

7. Tlepeunciute OCHOBHBIE (HOPMYJIbI TPUTOHOMETPUH, H3yUuaeMble B IIKOJIbHOM Kypce ajireOphl.

8. CdopmynmpyiiTe oripefiesieHre CUHYCa, KOCUHYCA, TAHT€HCA M KOTAaHTe€HCa OCTPOro yrJia
TIPSIMOYTOJIBHOTO TPEYTOTbHUKA.

9. CdopmynupyiiTe onpe/esieHre CUHyCa, KOCUHYCa, TAHT'eHCa U KOTaHT'eHca yrJia.

10. OnuimTe CBOMCTBA TPUTOHOMETPUUECKUX (DYHKLIUH.

11. Ha3zoBuTe 0CHOBHBIE MPUEMBI pellieHHUsI TPUTOHOMeTPUYECKUX YPaBHEHHUH, H3ydyaeMbIx
B IIIKOJILHOM Kypce a/ire6psbl.

12. Ha3oBuTe 0CHOBHbIE METO/Ibl PellleHHsl TPUTOHOMEeTPHUYeCKUX HePABeHCTB U3yuyaeMbIX B
IITIKOJILHOM Kypce anre6psbl.

13. Ha3oBuTe 0CHOBHBbIE METO/IbI pellleHHsI CUCTEM TPUTOHOMETPUUECKUX YPaBHEHUM,
M3yuaeMbIX B IIIKOJILHOM Kypce anreOphl.

14. Ha3oBurte o61ue opMyibl peliieH|s: MPOCTENUIITNX TPUTOHOMETPUUECKHUX YPABHEHUH.

15. CdopmynupyiiTe TeopeMbl CHHYCOB U KOCUHYCOB /1J151 TPEYTO/IbHUKaA.

16. CdopmynupyiiTe OCHOBHBIE OTpe/ie/ieHHs], TeopeMbl 110 TeMe «Iloziobue Guryp».

17. CdopmynupyiiTe OCHOBHbIE OTIpe/ie/ieHus], TeopeMbl 1o TeMe «I'eomMeTpusi
TpPeyrojbHUKa».

18. CdopmynupyiiTe OCHOBHBIE OTIpe/iesieHHs], TeOpeMbI 1o TeMe «I eomeTpusi
OKDY>KHOCTU».

19. CdopmynupyiiTe 0CHOBHBIE OTpe/iesieHUs], TeopeMbl 10 TeMe «IlapanienbHOCTh

MpsIMBIX B MpocTpaHcTBe. [lapasnienbHOCTh NPSAMOM U MIOCKOCTH. [lapaniensHOCTb
[IJIOCKOCTEH. »

20. CdopmynupyiiTe OCHOBHBIE OTIpeiesieHUs], TeOPeMbI 110 TeMe «YT0J1 MeX/y MPSMBIMU,
YTO/I MeXAY TIPSAMOM U IVIOCKOCTBIO, YTOJI MeXY TJIOCKOCTSIMU B ITPOCTPAHCTBe. »
21. CdopmynupyiiTe OCHOBHBIE OTpe/iesieHus1, TeopeMbl 1o TeMe «[leprneHUKY/ISIpHOCTb

npsmbIx. [lepneHAVKyISIpHOCTB NPSMOU U IIJIOCKOCTH. TeopeMa 0 Tpex neprieHJUKy/Ispax.»

Kputepun oneHuBanus (0LieHOUYHOe cpeACcTBO - Onpoc)

OrjeHka Kputepuu orjeH1BaHuUs

OTJINYHO CTyaeHT riiyboKo Y MPOYHO YCBOMJI BECh MTPOrpaMMHBIN MaTepual,
HcyeprbIBaolLe, Moc/ief0BaTe/IbHO, TPAMOTHO U JIOTUUECKH CTPOMHO ero u3jaraert,
He 3aTPYZAHSAETCS C OTBETOM TPU BUIOW3MEHEHUH 3a/IaHusl, CBOOOZIHO CITPaB/IsIeTCs
C CUTYallMOHHBIMH 3a/IaHUSIMH, TTPAaBU/ILHO 000CHOBHIBAET MPUHSITHIE PEIIIeHUS,




OueHka Kpurtepuu oLieHUBaHUs

yMeeT CaMOCTOSITe/IbHO 00001aTh ¥ M3/1araTh MaTepua’l, He JOMycKasi OIIHUOOK.

CTYAEHT TBepAO 3HAET HpOFpaMMHbIﬁ MaTepua/l, TPAMOTHO U 10 CYILIeCTBY
H3jiaraeT ero, He AOITyCKdeT CylieCTBeHHbIX HEeTOUHOCTeH B OTBeTe Ha BOIIPOC,

XOpOLLO
P MOJKET MPABU/IHO MPUMEHSITh TEOPETHUECKHE TTOJIOKEHUS U BJIafIeeT
HeoOXOIMMBIMY YMEHHSIMU ¥ HAaBBIKAMU TPH aHa/IM3e UH(POPMALIUH.
CTyzieHT OCBOWJI TO/IbKO OCHOBHOM MaTepHasl, HO He 3HaeT OT/e/bHbIX /leTajel,
[JOTyCKaeT HETOUHOCTH, HEZI0CTATOUHO TPABU/IbHbIE (POPMYTUPOBKH, HAPYILIAET
Y/JOB/IETBOPUTETHLHO y ’ P (opmy-tp » Hapy

oc/ieI0BaTe/IbHOCTE B M3/I0’KeHHWU IIPOrPAMMHOI'0 MaTepuasia U UCIIbIThIBAeT
3aTpPyAHEHUS B BbITIOJIHEHUHW aHa/IM3d HH¢)OPM8HHH.

BBICTaBJISIETCS CTYZAEHTY, B OTBETE KOTOPOTO OOHAPY>KU/IHCH CYII[eCTBEHHbIE
Hey/IOB/IETBOPUTE/ILHO  TTpo0esTbl B 3HAHUK OCHOBHOT'O COJIep>KaHUsl y4eOHOM MPOrpaMMbl JUCLIMTIIMHBI U /
WM HeyMeHHe UCTI0/Ib30BaTh MOMy4YeHHble 3HaHUSI.

5.1.3 TunoBble 3ajaHus (omeHOUYHOe cpeAcTBO - IIpakTH4yeckoe 3ajaHue) AJA OLIEHKH
copmupoBanHocTu KomnereHuu [TKP-4:

1.IToctpoiiTe Ariarpammel Diinepa-BeHHa a1 MHOXKeCTB A, B, C:

a) A~ MHO>KeCTBO IMMpdBU/IBHBIX MHOTI'OYT'OJIbLHUKOB, B— MHOXeCTBO TpEerJ’IbHI/IKOB,C— MHO>XeCTBO
UeTbIPpEXYTr0JIbHUKOB,

0) A— MHOXXeCTBO TMPSIMOYTOJIbHBIX TPEYTOJIbHUKOB, B— MHO>KeCTBO pPaBHOOeZIpEHHBIX TPEYTOJbHUKOB,
C— MHO)XeCTBO PaBHOCTOPOHHUX TPeyTOJIbHUKOB;

B)A— MHOKECTBO YeThIPeXyT0/IbHUKOB, B— MHOKeCTBO poMO0B,C— MHOKeCTBO KBafIpaToB.
2.HamnucaTh ypaBHeHUe MPsIMOM, TIpoxojsieit uepe3 Touku M (1, 2) u N(2, 3).

3.[laH TpeyrosbHUK C BepiimHaMy B Toukax A(0, 3), B(-2, 4) u C(1,-2). Hanucatb ypaBHeHMe
Me/iiaHbl 3TOTr0 TPeyro/bHKKa, KOTOpasi poBeJieHa 13 BepLUMHbI A, M ypaBHeHUe TOW CpeJHel JTUHUN
TpeyroJibHUKa, KOTopas IapasuiejibHa cTopoHe BC.

4.Janbl cMexxHble BepiuvHbl A(1, 2) u B(3, 2) napannenorpamma ABCD u Touka N(1, 1) nepeceuenusi
ero AuvaroHasneil. CocTaBUTh YpaBHEHUsI CTOPOH MapasiiesiorpaMMa.

5.B ocHOBaHMM MTUPaMH/IbI JIEXKUAT TPEYTOBHUK CO cTOpoHaMu 5, 12, 13. Kaxkzioe 13 60KoBbIX pebep

obpasyeT C T/I0CKOCTBI0 OCHOBAHUS YTOJT 450, Haitu o6pem MpaMU/bL.

5 cemecTp

Pemmvre ypaBHeHue
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6 cemecTp

HaiiguTe 3HaueHHe BbIpaXKeHUsl 5tg(5m—v) —t&(=Y); ecmtey =7

1
4\/50052 E — 2\/5.

HaiigyTe 3HaueHue BbIpaXkKeHUSI: 8

cos2x —5v2cosx— 5 = 0.

Perute ypaBHeHUe

. 5x 3x V2 . 3x Sx
Sin — coS — = —— sin2x + sin — cos —.

Peluvre ypaBHeHue 2 2 2 2 2
2c08’ x+V3cos’x+2cosx+ V3 =0.

Permvite ypaBHeHue HaiifuTe Bce KOpHU 3TOrO

—21; —E] .

ypaBHEeHUs1, IpUHaJ/Ie)Kalllie 0Tpe3Ky [ 2



7 cemecTp

1. Hatlipaure mtoijaib 60KOBOM MOBEPXHOCTH MPABUIbHON TPEYTOIbHOM MPU3MbI, ONTMCAHHOW OKOJI0
LIWJIMH/PA, PaZiUyC OCHOBAHUS KOTOPOI'o paBeH 8, a BbICOTa paBHa 12.

2.llap BnvcaH B uManHAp. MNaolaab NoJAHOM NOBEPXHOCTU LMAMHAPA paBHa 60. Hainaute naolaab
NMoBEepPXHOCTM LWapa.

3.ITocTpouTh ceueHure KyOa MI0CKOCTBIO, IPOXosiieli uepe3 Touku M, P u K, cepeaunbl pebep AB,
BC, A1D].

4.B TpeyroyibHOM yceueHHOM npamuzie BbicoTa paBHa 10, CTOpOHBI 0gHOro OcHOBaHus 29,27,52, a
TepUMeTp JIPyroro paBeH 72. HailTi 06beM yCeueHHOU TTUpaMU/IbI.

5.CTOpOHBI TPeyro/ibHUKa OTHOCATCS Kak 7:8:9. HallTu oTHoOlLLIeHWe paZiyca ONMCaHHOM OKO0JIO
TPeYroJibHUKa OKPY>KHOCTH K PaZiunyCy BIMCAHHOW B HET'O OKPY>KHOCTH.

6../laH TpeyrosibHUK CO CTOpoHaMH 26, 26 1 20. BHYTpH Hero pacriosio’KeHbl [IBe paBHbIe KacaroLUecs
OKDPY>KHOCTH, Ka)k/jasl U3 KOTOPBIX KacaeTcsi IByX CTOPOH TpeyroyibHMKA. Haliinte paiiycbl OKpY>KHO-
CTel.

9 cemecTp

1.Y HuHbl nMeeTCsi CEMUTOMHOE M3/laHue 110 OoTaHuKe, a y Cepexku — JeBATUTOMHOE M3IaHie KHUT
1o XuMuH. CKOJILKMMH crtocobamMu MoykeT HrHa paccTaBUTh KHUTH Ha TTOJIKe TaK, YTOOBI TSATBIA U
11ecToi ToMa psiZioM He cTosn? CKOMbKUMU criocobamul pebsita MOTYT 0OMeHSIThCS TI0 TPY KHUTH?

2.CKOJTBKO Pa3/IMUHbIX COUETAHHH 3BYKOB MOKHO B3SITb M3 BOCHMU BBIOPAHHBIX KJIABUIII POSIISL, €CIH
Ka)k7loe 3ByKOCoueTaHHe MOyKeT BK/IFOUaTh B ce0si OT Tpex [j0 CeMU 3BYKOB?

3.CKObKO MISITU3HAUHBIX YMCeT MOXKHO cocTaBuTh U3 Ludp 0; 1; 3; 5; 8; 9 (uudpsl B uncie He
noBTOPsitOTCs1)? CKOJIBKO U3 HUX JiensTcst Ha 5?7 CKOMBKO MOTyUYU/IOCh YeTHBIX Unces?

4.CopoK 4esioBeK pa3buThl Ha BOCEMb I'PYTIII TI0 TISITh UesioBeK B Kaxkoh. CKOJIbKO MOXKeT ObITh
pa3/InyHbIX cOCTaBOB Tpyri? CKOJIBKO BO3MOXKHBIX T1ap BOIeM00IbHBIX KOMaH/| MOXXHO COCTaBUTh U3
STUX TPYIIT?

5. [lBa BeslocuriejucTa CTapTyrOT OJHOBPEMEHHO B OJHOM HallpaB/IeHUU U3 BYX JAWaMeTPa/bHO
IIPOTUBOIOJ/IOKHBIX TOUEK KPYTOBOW TPacChl, J/IMHA KOTOPOU paBHa 28 KM. Uepe3 CKO/IbKO MUHYT
BeJIOCHTIe/JUCTHI TIOPABHSIOTCS B TIEPBbIH pPa3, eC/i CKOPOCTh OJHOTO U3 HUX Ha 2 KM/4 GosibIie
CKOPOCTH [ipyroro? A yepes CKOJIbKO MUHYT OHM [TOPaBHSOTCS BTOPOU pa3? Kak W3MeHUTCs pellieHue
3a/1a4d, eC/TM BeJIOCUTIeUCThI OyIyT IBUTAThCS B Pa3HBIX HAMPaBJIEHUSAX?

6.Teryioxop orripaBu/ics B 8:30 oT myHKTa A B IIYHKT B, paccTossHUe MeXy KOTOpbIMU paBHO 250
KM, ¥ BepHYJIcs Ha3az B 18:30 Toro ke [Hs, 3aTPaTHB Ha CTOSIHKY 2 yaca. Halizure coOCTBEHHYIO
CKOPOCTB TeIlJIOX0/a, eC/Id CKOPOCTh TeueHust peKU paBHa 2 KM/4. CKOJILKO BpeMeHU OH TPaTUT Ha
nyTb U3 A B B? A CKOJIbKO Ha 00paTHBIN MyTh?



7. OpHa TpyOa HaronHsieT 6acceiit B 100 sUTpoB 3a 5 yacoB, BTopasi — 3a 8 4acoB, a TpeThs TpyOa
C/iMBaeT BoAy u3 atoro HacceiiHa 3a 10 uacoB. Uepe3 CKOJIbKO UacoB HacceitH CMO’KeT 3aroIHUThCS,
€CJTA OTKPBITHI 1 1 2 TPyOBI? A ec/id OTKPBIThI TOJIBKO 2 ¥ 3 TpyObI? EC/i OTKPBITHI BCe TPU TPYObI?

8. Ha mepBoii Hefiese rmpo/jax 1ieHa 0JHOM OaHKKU KOHCEpBOB Oblia cHIKeHa Ha 10%, Ha BTOpOM
Heziesie — etrle Ha 5%, a Ha TpeThelt — Ha 20%. CKo/bKO cToM/Ia 6aHKa KOHCEPBOB M3HAYAIbHO?
CkonbKo cTomia 6aHKa KOHCEPBOB Ha KaXKZOH U3 Hele/Tb, eC/IA YesIoBeK, KyTIUBILINKM 5 OaHOK,
3amyIaTW/I 3a HUX Ha roc/egHeld Heferne 684 py6.?

9. meetcst 150 Kr cBeXUX I0/10K ¢ 75%-bIM coiepyKaHreM Bo/bl. CKOJIBKO MPOLIEHTOB BO/IbI OyeT
cozepkatbesi B 50 Kr cymieHbIX s10710K? CKOTBKO CBEXKHX SI0IOK HY>KHO B35ITh, UTO0BI MTOTyunTh 20 KT
CYIIEHBIX C TAKUM JKe TIPOLIEHTOM BIaKHOCTH? CKOJIBKO CYLIEeHBIX sI0/I0K MO>KHO TO/TyuuThb U3 200 Kr
CBEXUX?

10. Cmerianu TpUALATUTIITUITPOLIEHTHBINA PaCTBOP COJIM C COPOKAMSITUTIPOLIEHTHBIM, 0OABU/IU K 3TOU
cmecu 20 Kr Bo/ibl, onyunsiu 37%-biii pactBop. Eciv 661 BMeCTO BO/IbI J00aBU/IK CTOJIBKO >Ke
TMISITU/IeCSITUTIPOLIEHTHOTO PacTBOPA COJIU, TO TIOMYUYU/IU Obl COPOKAJBYXTIPOLIEHTHBIN pacTBOP.
CKOJ/IbKO B351/IM K&XX/I0T'0 pacTBOpa M3Havya/IbHO? CKOJIBKO IT0JIy4r/IM HOBOT'O pacTBOpa?

5.1.4 TunosBble 3ajaHus (omeHOUYHOe cpeAcTBO - IIpakTH4yeckoe 3ajaHue) AJAA OLIEHKH
copmupoBanHocTu KomnereHuu [TKP-5:

cemecTp 5

1. Pa3paboTaTh 3a[jauHyI0 KOHCTPYKIIUIO /ISl TUATHOCTUKY Pe3y/IbTaTOB 00YUeHUs 10 TEME.

1. ToxxpecTBeHHbIe Pe0Opa30BaHMs PAalJMOHATBHBIX U POOHO-PalOHA/TBHBIX BHIPAyKEHHI.
TomecTBeHHBIe Pe0Opa30BaHUsI UPPALIMOHATBHBIX BHIPAYKEHUM.
Toy/IeCcTBeHHbIe MPeobpa30BaHUs MOKA3aTeNbHBIX U JIOrapU(GMHUECKHX BBIPAXKEHHH.
[MToka3aresbHBIE U TOTapudMUUeCKre ypaBHeHHUs] U HepaBeHCTBa.

SARE LN

WppatoHanbHble ypaBHeHUSI U HEPaBeHCTBa.
6. YpaBHeHHs M HepaBeHCTBa, COZep Kalljie IepeMeHHY0 10/, 3HaKOM MOJYJIS.
2. Tlomobpath 3aiauu /AJisi aKTyaM3ali 3HAHUH T10 TeMe:

® DjeMeHTapHble (YHKLIMM U UX CBOMCTBA.

¢ [Ipeobpa3oBaHusi rpaUKoOB (HyHKLIMHI.

¢ [loka3zaTenbHast QyHKIMS, ee CBOMCTBA U rpaduk.

¢ Jlorapudmuueckas (pyHKLMsI, ee CBOKMCTBa U rpaQuK.

3. OX&paKTepPBDBaTB TUIIOBBIE MMPHUEMEI pEILIE€HUA 3a1d4 I10 TeMe!:

® To)xzecTBeHHbIE MPeoOpa30BaHUsl PALIMOHABHBIX U POOHO-pPALIMOHAIBHBIX BIPaXKEHHUH.
ToxxecTBeHHbIe TTpe0Opa30BaHKs UPPALIMOHAIBHBIX BbIPDAYKEHHM.
ToxxzecTBeHHbIe IPe0Opa30BaHMsI TTOKa3aTeTbHbIX U JT0rapu(MUUeCKUX BbIpayKeHNH.
[TokasaTtesnbHble U JJorapupmMruyeckrie ypaBHeHUsI 1 HepaBeHCTBa.

[Joka3aTe/sbCTBO HEepaBeHCTB.
HepaseHnctsa.

[ ]

[ ]

[ ]

® lippalyoHaibHbIe YpaBHeHUs U HepaBeHCTBa.

[ ]

[ ]

® YpaBHeHUS U HepaBeHCTBA, CoZiepKalliie IepeMeHHYI0 110/, 3HAKOM MOJYJIA.



HO,E[FOTOBI/ITB Mpe3eHTaluio, Coaep>Kalyro TEOpeTI/I‘-IECKI/Iﬁ MdaTepHaJsl, IIpUMepsl pelieHud 3a/ia4 1
3adHUA /11 CaMOCTOATE/IBHOI'O pelieHus, 1o yKa3aHHOﬁ TeéMe U BBICTYIIUTL C Hell Ha 3aHATUH:

[Moctpoenue rpadgukoB GyHKIMHI, CofepsKallUX MepeMeHHY0 10/, 3HAaKOM MOJYJIS.
OnemMeHTapHble (YHKLMHN U UX CBOMCTBA.

ITokasaTtenbHble U jloraprdmMuyeckie ypaBHeHNs! U HepaBeHCTBa.

VppauyioHanbHble ypaBHEHUsI U HEDaBEeHCTBa.

I'paduk dynkuun. ITpeobpazoBanusi rpaUKOB QYHKLIWH.

YpaBHeHUs1 1 HepaBEeHCTBa, CofiepyKaliiyie obpaTHbIe TPUTOHOMeTpUUecKre (GyHKLIUH.
Pa3paboTaTb 3aziaHusi ¥ IPOBECTH B TPYIIIe TeCTHPOBaHUE 110 TeMe:

ToxxgecTBeHHbIe peobpa3oBaHus PaljOHANBHBIX U APOOHO-palOHaIBHbIX BhIpayKEHHI.
ToxxmecTBeHHbIe TIPe0OPa30BaHMUS UPPALIOHATBEHBIX BBIP)KEHUH.

ToxgecTBeHHbIE TTPe0bpa30BaHMs TTOKA3aTeIbHBIX U JIOTapUPMUUYECKUX BhIPAYKEHHH.
[NokasarenbHble U orapuMuuecKye ypaBHeHHsI U HepaBeHCTBa.

VppauyioHanbHbie ypaBHEHUs U HEPABEeHCTBa.

YpaBHeHUs1 U HepaBEeHCTBA, CoZiepyKalliyie epeMeHHYI0 M0/ 3HAaKOM MOZY/JIA.

[TomobpaTh 3aiauy MOBBILLIEHHON TPYJHOCTH 110 YKa3aHHOM TeMe W OpPraHUu30BaThb B IPYIIIe
JesITeqIbHOCTD 110 pellleHHI0 3TUX 3a/au:

ToxkgecTBeHHbIe TIPe0Opa30BaHUs PALMOHANBHBIX M APOOHO-PAIMOHAIBHBIX BHIPAyKEHHH.
ToxxaecTBeHHbIe TIPe0OPa30BaHUS UPPALIMOHATLHBIX BHIPYKEHUH.

ToxxgecTBeHHbIe IPe0Opa30BaHUs MTOKA3aTeMbHBIX U JI0rapu(MUUYeCKUX BbIpayKeHUH
TokgecTBeHHbIe TIPe0OPa30BaHUS TPUTOHOMETPUYECKUX BBIPa’KeHHH.

PanjyonanbHble ypaBHeHUsI U HepaBeHCTBa.

VppauvioHanbHble ypaBHEHUsI M HEDABEHCTBA.

INokaszaTenbHble U ToTapUPMUUECKHe YDaBHEHHSI.

YpaBHeHUs U HepaBeHCTBA, CoZieprKalljye repeMeHHYH0 110/, 3HaKOM MOZYJISL.
6 cemectp

1. Paspaborath 3a/jauHyt0 KOHCTPYKLIMIO [|jIsl JUArHOCTHUKU pPe3y/bTaToB 00yueHus 1o TeMe.
1. Omnpegenenuve cuHyca, KOCUHYCa, TaHreHca yrya. OCHOBHBIE OPMYJIbl TPUTOHOMETPUH.
2. TpuroHoMmeTpuueckue ypaBHeHHUsI U MeTO/bI UX pelleHusl.
3. TpuroHomeTpuuecKre HepaBeHCTBA U METO/bI UX PeLlIeHMUs.
4. CucteMbl TPUTOHOMETPUYECKUX YPaBHEHUH.
5. Teopemsbl CHHYCOB ¥ KOCUHYCOB.
2. TlopobGpatk 3afaun A/ aKTyaIM3aliuy 3HAHUH TI0 TeMe. ..
1. OmnpepeneHue cuHyca, KOCUHyCa, TaHreHca yrya. OCHOBHbIE (POPMYJIbl TPUTOHOMETPHUHU.
2. TpuroHomeTpuueckue (QyHKLIWH.
3. PemeHue npocTelIMx TPUrOHOMETPUYECKHX YpaBHEHUM
3. OxapakTepu30BaTh TUIIOBbIE /IS LIKOJBHOTO Kypca ajnreOpbl IpHUeMbl pellieHust 3a/1ad TI0 TeMe:
1. TpuroHoMeTprYecKHe ypaBHEHUS U METO/Ibl UX pellleHusl.
2. TpuroHoMmeTpuuecKrie HepaBeHCTBA U METO/bI UX PeLleHMUs.
3. CucTrembl TPUTOHOMETPUUECKUX ypaBHEHUM.
4. YpaBHeHUs U HEPAaBeHCTBa, Co/iepKallie 0OpaTHbIe TPUTOHOMEeTPHUeCKre (DyHKIUH.
4. Pa3pabotath 3a[jauHyt0 KOHCTPYKLMIO /ISl TpeHakepa 1o (hOpMHUPOBAHUIO yMeHUH pellaTh 3a[auu 110
TeMe...
1. Omnpepenenuve cuHyca, KOCUHYCa, TaHTeHca yryia. OCHOBHBIE OPMYJTbI TPUTOHOMETPUH.
2. TpuroHomeTpuueckye ypaBHeHHsI U MeTO/bI UX pelleHusI.
3. TpuroHomeTprUuecKre HepaBeHCTBA U METO/bI UX PelleHusl.
4. CucTeMbl TPUTOHOMETPUYECKUX YPaBHEHHUH.



5. [loAroTOBUTH MIpe3eHTaL|I0, COAepIKallyI0 TeOpeTUUeCKUi MaTepyall, MpUMepkl pellieHus 3ajad U
3a/laHus [71s1 CAMOCTOSITEe/IbHOTO PeLleHus], 110 yKa3aHHOU TeMe U BbICTYIIUTh C Hell Ha 3aHSITUU:
1. TIpuembl oTOOpa KOPHEH B TPUTOHOMETPUYECKUX YPaBHEHUSIX.
2. TIpeobGpa3oBanus rpadMkoB (HyHKIIWH.
3. YpaBHeHUs U HepaBeHCTBa, COZieprKalliie 00paTHbIe TPUrOHOMeTpHUYeCKre (QYHKLIWH.
6. Paspabotarhb 3aziaHus ¥ IPOBECTH B IPYIIe TECTUPOBAHUE IO TeMe:
1. OmnpepeneHue cuHyca, KOCUHYCa, TaHreHca yrya. OCHOBHbIE JOPMYJIbl TPUTOHOMETPUH.
2. TpuroHomeTpruecKre ypaBHeHUs U MeTO/ibl UX pelleHUs.
3. TpuroHoMmeTpuueckre HepaBeHCTBA U METO/bI UX PelleHMUs.
4. CucteMbl TPUTOHOMETPUYECKHUX YPaBHEHUH.
7. Ilopobpath 3a7iau MOBbILLIEHHON TPYAHOCTH 110 yKa3aHHOM TeMe 1 OpraHu30BaTh B IPyIIIe
JlesITeJIbHOCTD TI0 PeLleHHIO 3TUX 3a/a4:
1. TpuroHoMeTpuueckue ypaBHEHUSI U METO/bI UX PeLleHUsl.
2. TpuroHoMmeTpuuecKre HepaBeHCTBA U METO/bI UX PelleHMUs.
3. Cucrembl TPUTOHOMETPUUYECKUX yPaBHEHUM.

7 cemecTp

1. Pa3paboraTb 3a/1auHyI0 KOHCTPYKLIMIO [J|/Is1 JUATHOCTHUKH Pe3y/IbTaTOB 00yueHus 1o TeMe.
1. Teopema ITudaropa.
Teopembl CHHYCOB U KOCUHYCOB.
ITomo6ue TpeyroLHUKOB.
UeTbIpexyro/IbHUKY.
[MapannensHOCTb NPSIMBIX U TIJIOCKOCTEH B TIPOCTPAHCTBe.
Yron Mexay NpsiMbIMH, YTO MeX/1y TPSIMON U TI/IOCKOCTBIO0, YTOJ1 MeXKAY TJIOCKOCTSIMU B
TPOCTPAHCTRBeE.

ok wnN

7. IlepnieHAUKYISPHOCTD NPAMBIX. [leprieH UKy ASPHOCT NPSMON 1 TUIOCKOCTH. TeopeMa 0 Tpex
nepreHAuKyspax.
8. Tetpaszp, nMpaMuja U X CBOMCTBA. Y ceueHHas MMpaMu/a.
9. CeueHus BBITYK/IbIX MHOTOIPaHHHKOB.
10.ITapannenenures, npyM3ma U UX CBOMCTBA.
11.1umunap. Konyc. Y ceuennsbiit Konyc. Ilap.
12.06bem naparuieNiernune/ia, MpU3Mbl, TUPaMU/Ibl, YCEUeHHOUW TTMpaMU/Ibl, IUIMH/IPA, KOHYCA,
yCceueHHOT0 KOHYyCa, LIapa.
2. Tlomobpatk 3a/1auu /ISt aKTyaTu3auy 3HaHWH 110 TeMe. ..
1. TpeyronbHUKHU.
MHoroyronbHUKU. YeTbIpexyroJbHUKHU.
[Tnowaae TpeyronbHUKAE, Napasie/iorpaMmma, TparneLuyu.
LleHTpanbHble U BIIMCaHHbIE YIJIbL. YT/l MEXIY XOpJaMH, CeKYIIUMHU U KacaTelbHbIMU.
AKCHOMBI CTEPEOMETPUH.
[TapaniensHOCTE NPSAMBIX U TJIOCKOCTEN B IPOCTPaHCTBe.

No kWb

Yros Mexzy NpsIMbIMH, YToJ1 MeX/y NPSIMON U IIJIOCKOCTBIO, YT0J1 MeX/y IVIOCKOCTSIMU B
MPOCTPaHCTBe.

8. IlepneHUKY/IIPHOCTS NPsAMBIX. [leprieHAUKYIIPHOCT IIPSIMON M IJIOCKOCTU. Teopema o Tpex

MepreH UKYJIspax.

9. Uumunpp. Konyc. YceueHHsli KoHyc. Hlap.

10.TTapannenenure[, Mpru3Ma 1 UX CBONCTBA.

11.TeTpasap, nvpamMuza U UX CBOMCTBA. Y ceueHHasl NMpamMu/a.

12.CeueHus1 BBIMTYK/IbIX MHOTOTPaHHUKOB.

13.HaxoxaeHre 005eMOB ITPOCTPAHCTBEHHBIX (GUTYD.
3. OxapakTepr30BaTh TUIIOBbIE TIPHEMBI pPellleHHs 33/ay 10 TeMe:



1. TlapannenbHOCTb MPSIMBIX B IpOCTpaHCTBe. [1aparnienbHOCTh MPSIMOM U TJIOCKOCTH.
[NapannensHOCTD TJI0OCKOCTEH.
2. Yron Mexzy NpsIMbIMH, YTOJI MeX/y MPSIMON U IJIOCKOCTBIO, YTOI MeX/Yy MJIOCKOCTSIMU B
MIPOCTPaHCTBe.
3. IleprieHAVKY/ISAPHOCT NPAMBIX. [leprieHANKYISPHOCTD IPSIMOM U IJIOCKOCTU. TeopeMa o Tpex
TepIieHUKyJIspax.
4. Metozpl pellieHus 3a/iau Ha IIOCTPOEHHUe.
5. CeueHUs BbITYK/IbIX MHOIOTDAHHUKOB.
4. Pa3paborath 3aJjauHyt0 KOHCTPYKLHIO /ISl TPeHakepa 1o (hOpMHUPOBAHHUIO yMEHUH pelaTth 3aJauu 110
TeMe...
Teopema Iudaropa.
Teopembl CHUHYCOB 1 KOCUHYCOB.
ITomo6ue TpeyrobLHUKOB.
UeTbIpexXyrobHUKU.
INapaniensHOCTE NPSIMBIX U TJIOCKOCTEN B TIPOCTPaHCTBe.

S

Yron Mexay MpsiMbIMH, YTOT MeX/1y TIPSIMON U TIJIOCKOCTBIO0, YTOT MEeXKAY TJIOCKOCTSIMU B
MPOCTPaHCTBe.
7. IlepnieHAWKYISIPHOCTD NPsMBIX. [lepreHAUKYASPHOCTE NPSMON 1 TUI0CKOCTH. TeopeMa o Tpex
nepreHAuKyaspax.
8. Tetpasap, nMpaMuja U UX CBOMCTBA. Y ceueHHas MMpaMu/a.
9. CeueHus BBITYK/IbIX MHOTOIPaHHHKOB.
10.ITapannenenure[, npyM3Ma U UX CBOMCTBA.
11.Humunazap. Konyc. Y ceuennsiit konyc. Lap.
12.06bem napasuieNiernune/ia, MpU3Mbl, TUPaMK/Ibl, YCEUEHHOW TTMpaMU/Ibl, IIUIMH/PA, KOHYCA,
yCceueHHOT0 KOHYCa, 1Iapa.
5. IoAroTOBUTH TIPe3eHTAal[|I0, COAEePKall[yI0 TeOpeTUUeCKUi MaTepuall, pUMephl pellieHus 3a/jau U
3a/laHus [71 CaMOCTOSITEJTbHOTO PeLleHUs], TT0 YKa3aHHOW TeMe U BBICTYIUTD C Hell Ha 3aHSITUU:
1. Teopembl MeHenasi, UeBbl.
Teopema Ctroapra.
[IpaBubHBIE MHOTOYTO/IBHUKY. [I/TMHA OKPY>KHOCTH U IUIOLIA/b Kpyra.
CeueHHUs1 BBIMTYK/IbIX MHOTOTPDAHHUKOB.
[Mapannenenumnes, mpUu3Ma U UX CBONCTBA.
Hunuuap. Konyc. YceueHHslit konyc. Hlap.
TeTpaszp, nMpaMu/ia U UX CBOMCTBA. Y ceueHHas MMpaMu/a.
Brimyksible 1 HeBBIMTYK/Ible MHOTOTPAaHHUKU. TeopeMa Jiinepa. [IpaBusibHble MHOTOTPaHHUKH.
KombuHaI[u1 MHOTOIPAaHHUKOB U KPYTJ/IBbIX TeJl. BrivcaHHbIe U OMUCaHHbIE Chephl.
10.006BeM napasiienienuriea, MpU3Mbl, MUPaMH/IbI, YCEUEHHOH MUPaMH/IbI, IUIMHAPA, KOHYCa,

LN A WN

yCeueHHOT 0 KOHy(Ca, Iapa.

6. Pa3paboTath 3aiaHusI ¥ IPOBECTU B TPYIITIe TECTUPOBAHUE T10 TEMe:
1. Teopema ITudaropa.

TeopeMbl CUHYCOB U KOCUHYCOB.

ITopobue TpeyroabHUKOB.

UeTbIpeXyrobHUKU.

[NapaniensHOCTE NMPSIMBIX U TJIOCKOCTeN B TIPOCTPaHCTBe.

oA W

Yron Mexzy NpsIMbIMH, YT0J1 MeX/y NPSIMON U IJIOCKOCTBIO, YT0JT MEeX/y IVIOCKOCTSIMHU B

MIPOCTPaHCTBe.

7. IlepreHAVKY/ISIPHOCTb NPSIMBbIX. [lepreHANKY/ISPHOCTD NPSAMOI U IVIOCKOCTU. TeopeMa 0 Tpex
TMepreH UKYyJIspax.

8. Tetpasap, nMpaMuja U UX CBOMCTBA. Y ceueHHas MMpaMu/a.

9. CeueHus BBINYKI/IbIX MHOIOIPaHHUKOB.



10.ITapannenenurief, mpyM3Ma U UX CBOMCTBaA.
11.[ununzp. Konyc. ¥Yceuennsiit Konyc. Illap.
12.06bem napasienenume/a, MpyU3Mbl, MMPaMU/bl, yCeueHHOW MUpaMU/ibl, LIMIMH/PA, KOHYCa,
yCeueHHOI0 KOHYCa, 111apa.
7. Tlopmo6parh 3a/jauM TIOBBILIIEHHOW TPYJHOCTH 110 YKa3aHHOM TeMe M OpPraHU30BaTh B IPyIIIe
JesITeNIbHOCTD 110 pellleHHI0 3TUX 3a/au:
1. Teopemsl MeHesasi, UeBbl UX IIPUMeHEHUE K PelLleHUI0 3a4a4.
3ameuaTe/ibHble TOUKU U JIMHUW B TPEYTO/IbHUKE.
OKpYy>KHOCTB.
CeyeHus BBIMYK/IbIX MHOTOTDAHHUKOB.
[NTapannenbHOCTB NPSIMBIX U IIJIOCKOCTEH B IIPOCTPAHCTBE.

oA W

Yron Mexy MpsiMbIMU, YTOI MeX/1y TIPSIMON U TI/IOCKOCTBIO, YTOT MeXKAY TJIOCKOCTSIMU B

MPOCTPaHCTBeE.

7. IleprieHAWKYISIPHOCTD NPAMBIX. [lepreHAUKYASPHOCTD NPSMON 1 TIOCKOCTH. TeopeMa o Tpex
nepreHAuKyispax.

8. Tlapannenenurnen, MprU3Ma U UX CBOMCTBA.

9. Humuugp. Konyc. YceueHHslit Konyc. Llap.

10.06bem napasiesienune/ia, MpU3Mbl, TUPaMK/Ibl, YCEUeHHOW TTMpaMU/IbI, LIIMH/PA, KOHYCA,

yCeUYeHHOI0 KOHYCa, 11apa.

Kpurepuu ouenuBanus (oneHoYHoe cpeAcTBO - IIpakTHueckoe 3ajaHue)

OueHka Kpurepuu oLieHUBaHUs

I[TpakTHUecKoe 3a/laHye BBITIOJHEHO B YCTAHOBJIEHHBIN CPOK; TI0Ka3aH BBICOKHH
YPOBeHb 3HAHUsI M3yUeHHOr0 MaTepuaJia 1o 3a/JaHHOM TeMe, MPOsIB/IeH TBOPUECKHUHA
OT/INYHO TMIO/IX0[], YMeHHe I71y00KO aHaIM3upoBaTh 1pobsieMy | flesiaTh obob1iaromye
MPAaKTUKO-OPHUEHTHUPOBAHHBIE BBIBO/IbI; PA0b0Ta BhINO/THEHa 6e3 oIMnboK 1
HeJIoueTOB WX JIONYILeHO He 6osee 0fHOTO HeZjoueTa.

[TpakTnueckoe 3a/iaHue BbIIIOJHEHO B yCTaHOB/IEHHBIM CPOK; TI0Ka3aH XOPOIINi

YPOBeHb BJIa/IeHHs] U3yUeHHBIM MaTepHUasioM 110 3aZlaHHOM TeMe, paboTa BBITTOJTHEHa

XOpOLLO . N N
P TIOJTHOCTBIO, HO JIOMYIL{EHO B Heli: a) He Gosee 0/jHOM Herpy06oii OLIMOKY 1 OIHOTO

HezloueTa 0) Wiu He OoJiee IBYX HEIOUETOB.

[TpakTHuecKoe 3a/laHue BbITOJHEHO B YCTAHOB/IEHHBIN CPOK;
MPO/IEMOHCTPUPOBAHbI MUHUMaJ/IbHbIE 3HAHMUSI 10 OCHOBHBIM TEMaM HU3yUYeHHOTO
MaTepHaJa; BLIMOJHEHO He MEeHee MOJIOBUHBI pabOThI UM AOMYIeHbl B Hell He
Oosiee ABYX rpyOBIX OIIMOOK.

YZI0B/IETBOPUTE/ILHO

Ec/ii 06y JaroIIuiicst He TPUCTYTIA/ K BBIOJTHEHHUIO 3a/IaHUsI, WK 3a/JaHIe
Hey/I0B/IETBOPUTE/TbHO y preTyn ’
BBITIO/IHEHO MeHee, YeM Ha T0JIOBUHY, a TaKXKe, eC/ii paboTa SB/ISeTCs T/IariaToM.

5.1.5 TunoBblie 3ajaHus (oneHOUYHOe cpefcTBO - Pedepar) pns oneHkH chopMHPOBaHHOCTH
komnerennyu ITKP-4:

5 ceMmecTp



KBazpatHbIli TpexusieH B 3aZjayax C TlapaMeTpaMH.

KoopavHaTHO-TIapameTpUuecKuii MeTo/] pellieHusi 3aJjau C rapaMeTpaMHu.

MerTo/, paLivoHanv3aLyy NPy pellieHuH HepaBeHCTB.

ParjvoHanbHbIe ypaBHeHYsI 1 HEPaBeHCTBA C apaMeTpaMu.

VpparjroHabHble ypaBHeHHsI M HepaBeHCTBa C MapaMeTpaMH.

[TokasarenbHble ypaBHEHUS C TapaMeTpaMH.

[TokasarenbHble HEpaBeHCTBA C MapaMeTpaMH.

Jlorapudmuueckre ypaBHeHUs C TapaMeTpaMHu.

Jlorapudmuueckre HepaBeHCTBa C TapaMeTpPaMU.

10. ®OyHKI[MOHATbHO-TpahUUeCcKUii MeTo ] TIpY PellleHHH KOMOMHUPOBAaHHBIX YPaBHEHUH U

L ooNT RN

HepaBeHCTB.

5.1.6 TunoBble 3ajaHusa (oneHOYHOe cpefcTBO - Pedepar) ansa oneHkH chopMHPOBAaHHOCTH
kKomnereniuu ITKP-5:

5 cemecTp

KBagpaTHblii TpexusieH B 3aZjauax C rapamMeTpaMH LIKOJBHOTO Kypca anreOphi.
ParrioHasibHbIe ypaBHEHHS! U HEPAaBeHCTBA C TTapaMeTpaMU B IIIKOJIbHOM Kypce anreGpsbl.
VpparmoHanbHble ypaBHEHHST 1 HEPaBEeHCTBA C NapaMeTpaMH B IIKOJILHOM Kypce ajreOphl.
IMToka3arenbHble YpaBHEHUs C TTapaMeTpaMH B IIKOJILHOM KypcCe anreOphl.
IMToka3are/bHbIe HEPABEHCTBA C NMapaMeTpaMH B IIKOJLHOM KypCe aireophi.
Jlorapudmryeckrie ypaBHeHHsI C TapaMeTpaMy B LIKOJBHOM Kypce anre0phl.
JlorapudmMuyeckre HeEPaBEHCTBA C NapaMeTpaMH B IITKOJLHOM Kypce anre0phl.
YpaBHeHUs1 ¥ HEPAaBEHCTBA C MO/Y/IEM B IIIKOJILHOM Kypce —anreOpbl.
TpuroHomeTpuueckrie HepaBeHCTBa B Kypce anrebpsl 10-11 kmaccos.

10. TpuroHomeTprUecKrie ypaBHeHHs C IapaMeTpaMy B IIKOJEHOM Kypce anreOpsbl.
11.KoMOHMHUpPOBaHHBIE YPABHEHHS B IIKOIBHOM Kypce anreopsl 10-11 Kaccos.

L oONO A WN =

12.3amaum Ha pellleHHe TPeyTO/IbHUKOB B IIKOJIBHOM KypCe FeOMeTPHH.
6 cemecTp

TpuroHomeTpuuecKyue HepaBeHCTBa B Kypce anre0psr 10-11 Kiaccoe.
TpUTroHOMeTpUUECKUe YPAaBHEHHS C ITapaMeTpaMH B IIIKOJILHOM Kypce anreOpsl.
HecrangapTHble MeTObI pellieHUs] TPUTOHOMETPHUUeCKUX YPaBHEeHHUH.
KombuHMpOBaHHbIe ypaBHEHUS B IIKOJBHOM Kypce anredpsl 10-11 kiaccos.

AR S

3ajaum Ha pellleHUe TPeyro/JbHUKOB B IIKOJBHOM KypCe FeOMeTpHH.
7 cemecTp

3a/jauy TOBBIIEHHOW TPYAHOCTH 10 TeMe "OKpYKHOCTB" IIIKOJILHOI'O Kypca reOMeTpUr
3aZiauy MOBLILLIEHHON TPYAHOCTH I10 I/IaHUMeTpPUU 110 TeMe YeTbIpexXyrobHUKU' .
Metoppb! 4 IpreMs! pelleHus 3a7,a4 Ha IIOCTPOeHUe Ha IJIOCKOCTH.

Merto/p! pellieHus 3a/ja4 Ha IIOCTPOEHUE CeUeHU MHOIOTPaHHUKOB.

AN

KomMb6uHa1m MHOTOTPaHHUKOB M KPYTJIbIX TeJl.

9 cemecTp

1. OkpecTHOCTM MaTeMaTHUeCKHX 3a/lay BOCITMTATeNbHOI0 XapakTepa no TeMe «CBOMCTBa JeJTUMOCTH.
JesileHre ¢ 0CTaTKOM».

2. Cepuu MaTeMaTHUYeCKHMX 3aja4y BOCIIMTaTe/IbHOTO Xapakrepa 1o teme «AnroputMm EBkimnja.
HaubGonbimii o6uuii genuresns. HaumeHbliiee 001jee KpaTHOE».



3. CepI/II/I MaTeMaTUYEeCKHX 3a[a4 BOCITUTATE/IbHOI'O XdpdKTepa I10 TeMe «HpI/IBHaKI/I AeJTMMOCTI».

4. Bapualuu MaTeMaTH4ecKHX 3a/jau BOCIIMTaTeIbHOT0 XapakTepa 1o TeMe «Llenble 1 palioHabHbIe

qucjaa».

5. Llenmouky MaTeMaTHUeCKHX 3a/lay BOCITUTATeIbHOT0 XapakTepa 1o TeMe «ApudMeTruecKasi Iporpeccys

U eé CBOMCTBa».

6. Cucrembl MaTeMaTUUeCKUX 3aa4 BOCIIUTATE/IbHOI'O XapaKTepa I10 TeMe «FeOMeTpI/I‘—IeCKaﬂ nporpeccus,

eé BUZBI K CBOMCTBA».

7. CEpI/II/I MaTeMAaTHUYE€CKHX 3d[a4 BOCIIUTATE/IbHOI'O XdpdKTepa I10 TeMe «TekcToBbIE 3a/iauu C

Le/JI04rC/IeHHBIMU HEU3BeCTHBIMU» .

8. CGPI/II/I MaTeMATUYECKHX 3d[a4 BOCIMUTATE/IBHOI'O XdPAKTePa 10 TeMe «CroxxeTHbIe 3d/la4y Ha
CYXOITyTHO€ [BV>KEHUE».

9. OKPECTHOCTI/I MaTeMaTHYeCKHX 3a[a4 BOCITUTATE/IbHOT'O XapaKTepa I10 TeMe «38,[[&1‘-11/[ Ha JIBW>KeHHe I10

peKe».

10.0KpecTHOCTH MaTeMaTHUeCKHX 3a/iau BOCIIUTATeIbHOTO XapakTepa 1o TeMe « TeKCTOBbIe 3a/jaur Ha
COBMECTHYHO paboTy».

11.0OKpecTHOCTH MaTeMaTUYeCKHX 3a/lau BOCIIUTATe/bHOTO XapakTepa no TeMe «Cro)KeTHbIe 3aZlauM Ha

YacCTH U I0MH».

]_2.0K[JECTHOCTI/I MaTeMaTHUYeCKUX 3d/1a4 BOCIIMTAaTEe/IbHOI'O XapdKTepa I10 TeMe «3a,qaq1/1 Ha CJIO’KHBbIE

TMIPOLIEHThI».

13.0KPECTHOCTH MaTeMATHUYECKUX 3d/1a4 BOCIIMTATE/IbHOI'O XapdKTepa I10 TeMe «TekcToBbIE 3a4d4UM Had

CMecH, CI/IaBbl ¥ paCTBOPbI».

Kpurepumu orjeHnBaHus (onjeHOuUHoe cpeAcTBO - Pedepar)

Or11eHKa

Kputepun orieHrBaHust

OT/IMYHO

— pedepaTrBHast paboTa IMOJTHOCTBIO PACKPLIBAET OCHOBHBIE BOITPOCKHI
TeopeTHueckoro Marepuana. CTyIeHT IPUBOJUT WH(POPMALIMIO U3 Pa3HbIX
HCTOYHUKOB, TIPUBO/TUT TIPAKTHUECKHE TTPUMEDBI, B IOK/Ia/le OTBEUAELT Ha
JIOTIOJTHUTE/TbHBIE BOTTPOCHI MPerojaBaTe/is U CTyI€HTOB.

XOPOIIIO

pecdepaTrBHast paboTa YaCTUYHO PACKPbIBaeT OCHOBHBIE BOIIPOCKHI TEOPETHUECKOTO
MaTepuasna. CTyZeHT IPUBOAUT TeOPeTHYeCKyr0 NH(GOPMALIUIO, TPUBOJUT
NpaKTHUYecKue NpUMephbl, OTBeYaeT Ha /|0NI0JIHUTe/IbHbIe BOIIPOCHI [1pero/jaBareris
Y CTYZeHTOB (TIpH ZIOKJ/Ia/ie), HO TIPY 3TOM J]aeT He UeTKHe OTBEThI, 6e3 10CTaTOYHO
VX apryMeHTalyH.

YAOBJ/IETBOPUTE/IBHO

pecdepaTrBHast paboTa /ML B OOIIMX YepTax paCKPbIBaeT OCHOBHBIE BOITPOCHI
TeOopeTUUeCKOro MaTeprara, He MPUBO/ATCS NMPUMePhI UCIT0/Ib30BaHUs TeOPUH.
I[Tpu oTBeTax Ha /|0IOJIHUTE/IbHbIE BONIPOCHI B JOK/Ia/le [TyTaeTcs B OTBETax, He
MOJKeT JlaTh MIOHATHBIN U aprTyMeHTHPOBaHHBINA OTBeT.

HeY/I0B/IETBOPUTEJIEHO

CTYZIEHT He Mpe/iCTaBuI paboTy, uiu paboTa sB/IsSeTCs TIaruaToM.

5.1.7 TunoBble 3ajaHus (oueHoO4YHOe cpeAcTBO - Tect) ANA oOHeHKM C(OPMHPOBAHHOCTH

kKovmnerenuu ITKP-4:




1 cemecTp

1.ITlycte A u B - npou3Bo/ibHbIe MHOKeCTBa. MHOKecTBO C, COCTOsILlee U3 BCeX 3/IeMeHTOB,
TIPUHAZJIEXKAIIUX XOTs1 ObI OZITHOMY M3 MHOXKeCTB A UM B Ha3bIBalOT

1) pa3HoCTbIO MHOXKeCTB B 1 A

2) obbeariHeHeM MHOKeCTB A 1 B

3) nepeceueHneM MHOXXeCTB A u B

4) pa3HOCTbIO MHOXeCTB A 1 B

2.00bearHeHEM MHOKeCTB A ¥ B Ha3bIBaeTCsi MHOXKECTBO, COJiepyKalljee Te U TOJBKO Te 3/IeMEHTHI,
KOTOpbIEe

1) npuHazsexxaT OJHOBPEMEHHO MHOXXeCTBY A U MHOXeCTBY B
2) mpyrHajJ1e)xaT MHOXKeCTBY A, HO He NPUHaJ/Ie)XaT MHOXKeCTBYy B
3) npuHazexar Xotsi ObI 0JHOMY M3 MHOXeCTB A Wi B

4) npuHazie)xaT MHOXKeCTBY B, HO He MpyHa//Ie)XaT MHOXXeCTBY A

3.Pa3HoCThIO MHOXKeCTB A 1 B Ha3biBaeTCst MHOXXeCTBO, CoAep Kalljee Te€ XU TOJIBKO T€ 3JIEeMEHTHI,
KOTOpPEIE

1) mpuHaAe)XaT 0JHOBPEMEHHO MHOXXeCTBY A U MHO>KeCTBY B
2) mpuHajJie)xaT MHOXKeCTBY A, HO He MPUHA/A/IeXXaT MHOXKeCTBY B
3) nmpuHa/Ie)xaT XoTsi ObI 0IHOMY U3 MHO>KeCTB A wiu B

4) npuHa/ie’kaT MHOXKECTBY B, HO He MpHHaA/1eXXaT MHOXXeCTBY A

4.MHO)KECTBO, COoCTOAIIee U3 ITOJT0XKUTEe/IbHBIX, OTPULIATE/IbHBIX Le/IbIX 1 ,[[pO6HbIX yrceaI v HyJid —
3TO MHO>XeCTBO

1)Q
2)Z
3)N
4R



5.Hecko/IbKO HEpaBeHCTB C OFHOU TiepeMeHHOM 00pa3yroT COBOKYITHOCTh HEPAaBEHCTB, €C/TH CTAaBUTCS
3ajiaua

1) oTbICKaHUsI BCeX 3HaUeHUM epeMeHHOM, KaXKJj0e U3 KOTOPBIX YZOB/IeTBOPSIeT, M0 KpaiiHel Mepe,
OJJHOMY 13 3a[JaHHBbIX HEpaBeHCTB

2) OTBICKaHUs1 HEKOTOPbIX 3HaUeHWI MlepeMeHHOW, KOTOpbIe y/JOB/IeTBOPSIFOT KaXKJOMY M3 3aJJaHHBIX
HEepaBeHCTB

3) OTBICKaHUs BCeX 3HaUEHUI NepeMeHHOM, KOTOPbIe Y OBIETBOPSIOT KaXKAOMY U3 3aZlaHHBIX
HepaBeHCTB

4) OTBLICKaHMS 3HaueHui HGPEMGHHOﬁ, KOTODbIE YAOBJIETBOPAKOT OAHOMY M3 3dJdHHBIX HEPABEHCTB.

6.JIro60e palioHaIbHOE UMC/IO BCET/Ia MOXKHO MPE/ICTaBUTh B BUJIE:
1) 6eCKOHEUHOM NepUOIUUYECKOM Tpoou
2) 6ecKkoHeUHOM HeTlepuoANUeCKOM 1pobu

3) KOHEUHOM JIeCITUUHOM IpoOH

4) 0OBLIKHOBEHHOM APOOU, YMC/TUTE/Tb KOTOPOU — I1eJI0e UKCIIO, a 3HaMeHaTe b — HaTypaibHoe.

7.HepaBeHCTBO 1ipeobOpa3yeTcsi B pABHOCHU/ILHOE €My, eCJIH:

1) Kakol-HUOY b UleH HepaBeHCTBa MePeHeCTH U3 OIHOM UacTH HepaBeHCTBA B JIPYTYIO C
TIPOTHBOIIO/IOXKHBIM 3HAKOM, OCTaBHMB 3HAK HEPABeHCTBa Oe3 u3MeHeHus

2) o6e yacTH HepaBeHCTBAa YMHOXXUTDb Ha OJJHO U TOKE TIOJIOXKUTE/ILHOE UKCI0, He U3MeHsIsl IPH 3TOM
3HaK HepaBeHCTBa

3) Kako-HUOY/Ib WieH HepaBeHCTBa [ePeHeCcT U3 O/JHOM YaCTH HepPaBeHCTBA B JIPYTYIO C
MPOTHBOMOJ/IOKHBIM 3HAKOM, U3MEHHB TMIPU 3TOM 3HaK HEepaBeHCTBa Ha MPOTUBOIIOJ/IOXKHbIN

4) obe yacTy HepaBeHCTBAa YMHOKUTh Ha OJJHO U TOXKe OTpHULlaTe/IbHOe UYKC/I0, U3MEHUB MPH 3TOM 3HaK

HepaBeHCTBA Ha MPOTUBOMOIOXKHbBIN

5) 00e yacTu HepaBeHCTBA pa3/ie/IuTh Ha OJJHO U TOXKE UUCIIO.

5 cemecTp

Sx—d
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1.Haitgure kopeHb ypaererus 1025 2 4.



1)2
2)5
3)0
41

718,5x+0,7 _
2.HalifuTe KOpeHb ypaBHEeHHs 343

1)0,2
2)5
3)-0,2
41

3.Haiiure KopeHs ypaBHenus:Y — /2 — 17x=—x.

Ecm YPpaBHEHHE UMEET 60]'[66 OJHOI'0 KOPHA, YKaXKUTe MeHBLHI/Iﬁ 13 HUX.
1)-9

2)-8

3)8

4)9

4.Eciu paijpoHaibHoe ypaBHeHUe P(x)=0 (P(x) — MHOTOUJIEH C LieJIbIMU KO3 dHUllieHTaMK1) UMeeT
LieJTbI KOpeHb d, TO:

1) 3TOT KOpeHb SB/SIETCS JieIUuTe/ieM CcTapiiero Ko3dduirieHTa MHorouneHa P(x)

2) 3TOT KOpPeHb SIBJISIeTCS [Ie/IUTe/IeM CBOOOAHOTO ujieHa YpaBHEHUsI

3) mHorousneH P(x) nenutcst 6e3 ocTaTKa Ha (x+a)

4) mHorousieH P(x) nenurcst 6e3 octaTka Ha (x-a)

5.Eciu u3BecTHO, uTo QyHKIMS f(X) sIB/IsieTCsl UeTHOW Ha BCeld 00/1aCTH ompe/ie/ieH s, TO:

D f(-x)= f(x)



2) f2)= - f(x)

3) rpaduK 3TOM PYHKIIMA CHMMeTpHUYeH OTHOCHUTEeTbHO Hauasia KOOp/JMHAT

4) rpaduK 3ToM GyHKUUU CUMMeTpUUYeH OTHOCUTeTbHO ocu Oy

5) rpauk 3ToM PYHKIMKM CUMMeTpHUUeH OTHOCUTebHO ocu OX.

6 cemecTp

5sin98°

1.Haiizure 3HaueHue Boipaxkenus SIN49° - sin41°

1)10
2)5
3)2,5
41

2sin(o — 7mt) + cos(3E + at)
sin(a + ) '

2.Havigute 3HaueHue BbIpaKeHUs

1)10
2)5
3)2,5
41

. X
sin— = 0,5.
3.Pewnte ypaBHeHUe

B oTBeTe HaNUILINTe HAUMEHbBIINUN MOI0KUTeTLHBIN KOp€EHb.

1
2)0,5
3)2
43



X
tg— = —1.
4.Pemute ypaBHeHue 4
B oTBeTe HamnuIMTe HaMOOBIINKM OTPULIATETbHBIN KOPEHb.
1)-0,25
2)-0,5
3)-2,5

4)-1

5.Ha pucyHke 1306paxéH rpaduk dyrkum | (x) = acosx+b.

Haiigure a.

11,5
2)2
3)-5
4) -1
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Kakoe 13 cnefyrouux yTBep>KjeHui sB/seTCsl IPU3HAKOM IeprieHAUKY/ISPHOCTH JBYX MJIOCKOCTEeH:

1)Ecu n10CcKOCTb NMepreHvKy/IsipHa OJHOW M3 IBYX Napaslie/bHbIX MIOCKOCTeN, TO OHa
NepreHVKY/IspHa U [pyror II0CKOCTH

2)Ecnu Kakaast U3 IByX IJIOCKOCTel MPOXOJUT yepe3 MpsIMY0, epreHIUKY/ISIPHYIO Jpyrou
IJIOCKOCTH, TO 3TU MJIOCKOCTH IepreHJUKYJ/ISIPHBI

3)I110CKOCTH, TIeprieHANKY/IsIpHasi K MPSIMOH, 110 KOTOPOM TlepeceKkaroTcs [iBe JaHHbIe TJI0CKOCTH,
nepreHUKy/IspHa K KaKJ0W U3 3TUX TJI0CKOCTel

4)Ecnu ofHa 13 AByX IJIOCKOCTel MPOXOJUT Yepe3 MpsIMY0, TIepIieH/IUKY/ISPHYO IPYTOl M/I0CKOCTH,
TO 3TU TVIOCKOCTH TepreHUKY/ISIPHbI



3a/jaTh M/IOCKOCTh B NMPOCTPAHCTBE MOXKHO:

1)/00BIMU TPEMsI TOUKAaMHU, He JIEXKAIIMMU Ha OJIHOU TIPSIMOI
2) 00OBbIMU IBYMSI TIPSIMBIMH

3)ripsiMOl ¥ TOUYKOM, He JieKallleid Ha 3TON NpsSMOM

4) nByMs MapasjiefibHbIMU MPSIMBIMU

5) yeTbIppEMSI TOUKaMH, He Jie)Kall[MH Ha OJJHOW NPSIMOM

6)ABYMSI TIepeCeKarIUMUCS OTPe3KaMu

BepHbIMU SIBJISIFOTCS yTBEPIKAEHUS:

1) Eciiu ogHa U3 AByX IJIOCKOCTeM MPOXOAUT Yepe3 MpsIMYO0, Tlapasl/ie/IbHY 0 Jpyrou Ma0CKOCTH, TO
5TU TJIOCKOCTH TapaJuie/bHEI

2) Ecnu Be napasiiesibHbIe TIPSIMble OJHOU MJIOCKOCTH COOTBETCTBEHHO Iapasiie/ibHbI IBYM
rapasuie/ibHbIM NPSMbIM JPYTOU MJIOCKOCTH, TO 3TH MJIOCKOCTH Tapasljie/bHbI

3) Ecmm ABe TIJIOCKOCTH IT1epIIeHAUKYJISAPHBI OAHOﬁ HPHMOﬁ, TO OHH Iapa/l/ie/IbHbI

4) Ecnu e nepeceKarolyecs npsiMble OHOM TJIOCKOCTU COOTBETCTBEHHO Iapasijie/ibHbl IBYM
repeceKaroIMMCs MPSIMbIM PYTOM MJI0CKOCTH, TO 3TU IJIOCKOCTH NapasiienbHbl

Kakuie u3 MHOTOYT0/IbHUKOB MOT'YT SIB/SITHCSI CEUEHHeM UeThbIPeXyTro/bHOM MPU3MBbI:
1)TpeyronbHUK

2)ueThIpexXyrobHUK

3)NATUYTO/ILHUK

4)111eCTUYTOJTbHUK

5)cemMmuyroyibHUK

9 cemecTp

1. ITpou3Befenyre qBYX uricen paBHO 135, a MX pa3HOCTb 6. 3HAUUT OoJIbIIIee U3 STUX YKMCEN PaBHO:
1) 15

2)9

3)-9

4) -15



2. Pa3HocTh ABYX umcesn 18. Cymma 3TUX umCell, CJIOXKeHHasl C YaCTHBIMU C YaCTHBIM OT Jie/IeHUs
GosibIlIeTo Ha MeHblilee, paBHa. Toria MeHblllee U3 YKcesl paBHO:

1) 1,5
2) 19,5
3)6
4) 24

3. /IBa feBATBIX Kacca OFHOM IIKOJIbI IproOpesu OuieThl B TeaTp. I1epBbIii Kjlacc 3pacxooBas Ha
6unetsr 490 p. Bropoii kacc Ky Ha 15 OUIeTOB MeHblIlle, HO 3aryIaTHII 3a KaK bl 6user Ha 3,5 p.
Jopoyke 1 ucTpaTtui Ha 6unetsl 350 p. Torzia MeHblias LieHa OHOTO OuieTa paBHa:

1) 35
2) 20
3) 14
4)17,5

4. [IBoe pabounx 3aKOHUM/IH TIOPYUEHHYIO UM paboTy 3a 12 u. Ecyii 661 cHauasia OZ[H BBITIOJTHUI
TI0JIOBHHY 3TOM paboTa, a IPyroM — oCcTasbHYIO, TO Ha BBIOHEHHEe BCel paboThI MOHAZ00M/IOCH OB
25 4. Torya MeHbIIlee KOJTMUECTBO BPEMeHH, 3a KOTOpPOoe 3aKOHUM/T paboTy pabounii, paboTasi o/[1H,
OJTHO:

1) 30
2) 20
3) 25
4) 50

5. OTpbIxaroluii, cyieflysi COBeTy Bpaua, 3aropasi B MepBbli IeHb 5 MUH, a B KaXX/IbIM MOC/IeyOLIWH
JleHb YBeJIMUMBajI BpeMsi MpeObIBaHUs Ha COJTHIIe Ha 5 MUH. B Kako#-TO [ileHb He/lesI BpeMs ero
nipeOBIBaHUS Ha COMHIIe cocTaBuio 40 MUH, a 3aropaTh OH Hadajl B Cpely. 3HAUUT 3TOT JieHb He/le/H:

1) noHeze/IbLHUK
2) BTOPHUK

3) cpena

4) yeTBepr

5) naTHULA

6) cybbota

7) BOCKpeCeHbe

5.1.8 TumnoBble 3ajaHusi (oueHOuYHOe cpeacTBO - Tecr) ANA oOUHeHKH C(HOPMHPOBAHHOCTHU
kKomnerenyu ITKP-5:



1 cemecTp

[IBe CTOpPOHBI TPEYTro/ibHYKA PaBHBI 8 cM 1 6 cM. BricoTa, rpoBe/ieHHasi K TiepBOoi CTOPOHe paBHa 12
cm. Haligure BbICOTY, IPOBEIeHHYIO KO BTOPOW CTOPOHe

1) 16
2) 4
3) 10
4)8

YcTaHoBUTE COOTBETCTBUE

1.KocuHyc ocTporo yrJia npsiMoyTroabHOTO A) OTHOLIIeHNe TUTIOTeHY3bI K POTHUBOJIeXKALLEMY
TpeyroJibHUKa KaTeTy
2.CUHYC OCTpOro yrJja npsiMOyroJbHOro 5) OTHOIIeHNe TIpU/IeXallero kaTeTa K
TpeyroJibHUKa MPOTHUBOJIEKAILeMy KaTeTy.
3.TaHreHc oCTpoOro yriia NpsiMoOyrobHOT0 B) OTHo1LIeHHe MTPOTUBOJIEeXAlL[ero KaTeTa K
TpeyroJibHUKa MpuyeskalleMy KaTeTy.
4.KoTaHTeHC 0CTPOro yrJia npsMOyTrobHOT0 [) OTHOILIeHNe TTpUJIeXKall|ero KaTeTa K TUIIoTeHy3e.
TpeyroJibHUKa
/1) OTHOIIeHUe TPOTHBOJIEXKALL[eTO KaTeTa K
rUIoTeHy3e.

B tpeyronpnuke ABC yron C pasen 90°, tg(A)=0,5, BC = 4. Haiigurte AC.
1)8

2) 16

3)4

4)2

w(x—7)
COS ————— =
Haiitu HanbosbIMii OTpULlaTe/TbHBINA KOPeHb ypaBHEHMUS -
2)-4

3)-2



Haiiti kopenn ypasrerms 1025 (7 — x) =logs(3—x)+1. 1y

2)2
3)0

4) KOpHel HeT

5 cemecTp

Pemre ypaBHeHue:

Haiigute cymMmmy KopHeii. 3Wa—T+1=0.
1)7

2)2

3) 10

4)5

log, 12,8 — log, 0,8
slnng_ 16 !

Haligute 3HaueHue BbIpa’keHUsI
1)8
2)1
3)4
4)2

'%'t'ig_; 7 + 49'0117 v 13
Haii/juTe 3HaueHHe BHIpAKEHUS

1) 20

2) 51

3) 10

4) 21

vaN/a

Haiigure 3sHaueHue BoipakeHus ¢ \ry‘_" nipu a=1,25
10,8

2)8



3)1
4)0,4

Ix-2[+2|=3

Hatigute cymmy KOpHeli ypaBHeHUsI
1)-4

2)1

3) 1,5

4)4

5) -1

6 cemecTp

50cos? U—T V/50sin> g—ﬂ
Haiigure 3HaueHe BbIPaKEHUS 8 8
1)10
2)5
3)2,5
H1i

Cpefy TpUroHOMeTpUUeCKUX (QyHKLMI YeTHOM sIB/sieTCsl QYHKLIMS:

1) y=sin x;
2) y= COS X;
3)y=tg x;

4) y=ctg x.

, T
COS 2x = sin (-x‘ } 5

Haviznte KOpHM 3TOr0 ypaBHeHUs], IPUHA//IeKale IPOMeXXyTKY

).



) 2m, 3
4
2)._2

4n

3)-::.--3.

4) HeT KOpHel Ha OTpe3kKe.

7 cemecTp

Haﬁ,[[PITe njomaAb TpeyroJjbHUKA, B€ CTODOHbBI KOTOPOT'O PaBHBI 8u 12, d yroj Mmexxay HUMH paBeH
30°.

1)24
2)12
3)48
4)96

Bosnbliiee ocHOBaHWe paBHOOeApeHHOM Tpanernuu paBHO 18. bokosasi cropoHa paBHa 10. Kocunyc
octporo yrja paBeH 0,6 Haiiiure MeHblllee OCHOBaHUe.

1)2
2) 12
3)6
4)8

[Tnomase 6OKOBOY MTOBEPXHOCTH KOHYCA B 2 pa3a 0oJibllie MI0maAd oCHOBaHUs1. HaiiiuTe yrom
Me>xay oOpasyloleii KOHyca 1 MJIOCKOCTBIO OCHOBaHusl. OTBeT flaiiTe B rpaycax.

1) 45
2) 60
3) 30
4) 75



O6nBeM mepBoro 1apa B 27 pa3 6osbliie 00beMa BTOporo. Bo CKosibKO pa3 miomja/ib TOBepXHOCTH
TiepBoro mapa 0oJbliie MIoN[aIy [IOBEPXHOCTH BTOPOTO?

1)9
2)3
3)4,5
4) 27

B 1juiMHAprUecKoM cocy/ie YpoBeHb XKUAKOCTH Jocturaet 16 cm. Ha kakoii BeicoTe OyzeT
HaxO0/IUTbCS YPOBEHb XKUAKOCTH, eCJIU ee TIepe/IuTb BO BTOPOU COCY/I, iMaMeTp KOTOPOro B 2 pa3a
6onbiiie iepBoro? OTBeT jaiiTe B CAHTUMETpaX.

1)9
2)3
3)4
4)8

B nipaBunbHO# TpeyronbHOM nupamuzie SABC ¢ BepiiuHOW S OUCCeKTPUCHI

TpeyroyibHUKa ABC niepecekarotcsi B Touke O. [Tnoujazib TpeyronbHuKa ABC paBHa 2; 00beM
nvpamu/el paseH 6. Haigure nyuHy otpeska OS.

1)9

2)4

3)4,5

4)3

9 cemectp

CKOJIBKUMHU CTT0COOaMH MOYKHO COCTaBHUTh PaclyiCaHye OIHOTO Y4eOHOTOo JHS M3 5 pa3muyHbIX
YPOKOB?

1) 30

2)5

3) 100

4) 120



CobpiTusi A u B HecoBmectHsl, P(A) = P(B)= 0,3, Torzia BeposiTHOCTh CyMMbI cOObITHI A 1 B paBHa:
1)0,9
2)0,8
3)0,7
4) 0,6

BuaT/ioHUCT MATh pa3 cTpesseT M0 MULLIEHSIM. BeposiTHOCTb NonajaHyst B MULLIEHb [TPU OIHOM
BeIcTpesie paBHa 0,8. HalizyiTe BepOSITHOCTE TOrO, UTO OHMAT/IOHKCT MepBbIe TP pa3a Ioraa B MULIEHH,
a rocJiefiHYe /1Ba MPOMaxHY/Cs. Pe3ybTaT OKpyrauTe 10 COThIX.

1) 0,02
2) 0,16
3) 0,016
4)0,2

WrpanbHyr0 KOCTb OpOCH/IH JiBa pa3a. MI3BeCcTHO, UTO TPY OUKa He BhIMany HU pa3y. Haliaure ripu
3TOM YCJIOBUU BEPOSITHOCTh COOBITHSI «CyMMa BBITIaBILIMX OUKOB OKa)KeTCsi paBHa 8».

1) 0,12
2)0,1
3)0,2
4) 0,012

Y Tanu ecTh TeHHHUCHBIA MsTUMK. OHa CO Bcel custbl Opocuiia ero 06 acdasnst. ITocsie mepBoro 0TCKoKa
MSIUMK TI0/i7ieTes Ha BbicoTy 360 cM, a moc/ie KaXk/[oro C/ieiyIolero 0TCKOKa OT ac(asbTa nojyjieran Ha
BBICOTY B TPM pa3a MeHbllle npeAbiayiiei. [Tocse kakoro 1o cuéTy 0TCKOKa BbICOTa, Ha KOTOPYIO
MO//IeTUT MAUUK, CTaHeT MeHblie 15cMm?

1)5
2)4
3)3
4)10

B amduTeatpe 14 psizioB, MpUUEM B KaXKJJOM CJIEZYIOIIEM Psily Ha OZHO U TO )K€ UKC/I0 MEeCT OOo/blile,
yeM B IpefblayiieM. B iatom psagy 27 mect, a B BOCbMOM psify 36 mecT. CKOIbKO MeCT B II0C/IeJHEM
psiiy amguTearpa?



1) 54
2)64
3)50
4) 56

KpuTepun oneHuBaHus (0OL{eHOUHOEe CPeACTBO - Tecr)

OueHka Kpurepun ouieHUBaHus
OTJ/IAYHO 80 — 100 % rpaBU/IBLHBIX OTBETOB
XOPOLLO 60 — 79 % mpaBU/IbHBIX OTBETOB
YZ,0BJIETBOPUTEJILHO 40 — 59% mnpaBU/ILHBIX OTBETOB
HeyI0B/IeTBOPUTETEHO MeHee 40% npaBUIBHBIX OTBETOB
5.1.9 TumnoBble 3apaHus (omeHouYHoe cpeAcTBO - KoHTpo/ibHasi pafoTa) /i  OLeHKH

copmupoBanHocTH KomnereHuuu ITKP-4:

1 cemectp



[ 7
0.8% .57 .20%
1 BrrHCTHTE
. |
sSINQ = ——

2 Haiimare 12 ¢ ecmm V17 ga € (0,5x; x).

b =

-7 Ca —
-05(2% + B) + 3sin( — + B). cosfP = —
3 HaiimuTe 3Ha9eHHe BEIPLKSHHT Tcos(2n+P) + 3sin(—==+P), .

4 PemmTe vpaEHeHHA:
1) #—2x]=2x+3
n(8x+4) |

COS ——— -
2) 3 2

y V—63— 16x = —x.

4) logy(8 + 3x) = log, (3+x)+1.
5.PeImHTE HepaBeHCTRA:
l} .1'2 -9 =10
2 £4+9>0
3 ¥ +9<0
4y(5x - 8)* > (8x—5)%.

|-2x+1|=2x+3

6) B—x|<3
cemMecTp 5
P +4x?-24=0
x+1 x+2 4

=0

— +
x-1 x+3 x?+2x-3
|x? —6x+8|=4—x
Jx+3 —47-x =42¢-8

2log,(x + 6) — log,(x —4)? =2

3:25*+2:15*—-5-9*=0

6 cemecTp



I
°6Los(—+0:) cos O =
1) Hanianre 3HadeHIe BBIPaKEHIIA: - €CIIII I

|IJ

V]

oc (3—7[:2:1’)
31 2 ;

sin(a +37) +3cos(—37 + )
Ssin(a — 27)

2) ViopocTure BRIpa/KCHIE:

. ] _1
V72 — /288 sin? Tﬂ

3) HaiiauTte 3HaYeHNE BEIPAKSHI:

2 e e
4) Pemute ypaBHEHHE: 2cos"x+2sin2x =3

sin2x + V2 sinx = 2cosx + /2.

5) Penmte ypaBHeHIIE:

6) Pemmirte ypaprenne: 8sin3x+ 15cos3x =11

7) PenmiTe HepaBEHCTBO: COS (—3}; + E) oo

7 cemMeCTp

1) HaiinuTe nnomae Tpanenui ¢ SOKOBEIMI cTOpoHaMII 13 1 20 1 ocHOBAaHHAMII 6 1 27.

2) KareTsl paBHOOGIPEeHHOI0 OPAMOYTOIEHOI0 TPEYTONBHIKA PABHEI 36+18 \/_ "‘Haiimre
pamiryc OKpYKHOCTII, BIIICAHHOII B 3TOT TPeyTOIBHIK, I PAIHyC OKPYXKHOCTIH, OIICAaHHOII
OKOJIO HETO.

3) YeTelpexXyrolbHIK ABCD BHHCaH B OKPYAKHOCTE. YT0I .ABD pageH 75°, yroin CAD paBeH

35°, Haiignte yron ABC. OTBeT HaiiTe B TpaIycax.

4) TlepuMeTp YeTHIPeXYTOJIBHIKA, OMNHICAHHOTO OKOMTO OKPYXKHOCTH, paBeH 24, IBe ero
CTOPOHEI paBHE 5 H 6. HaiimiTe G0IBIIYIO 13 OCTABIIHXCA CTOPOH.

5) Buccektpuca yrna 4 napamnenorpamma ABCD nepecekaer ero cropoHy BC B Todke E.
HaiinnTe nnomais napaanenorpaMma, ecal BE=2, EC=5 a ZABC=150°

6) B tpeyroasHnke 4BC yrou C paeeH 90°, eicota CH paBHa 4, BC = VI T'Haf'mlrre tgA.
7) Tpu OKpYAKHOCTH ¢ LeHIpamu O, Oz 1 Oz paguycaMi 1, 2 H 6 COOTBETCTBEHHO IOMAPHO
KacaroTcsa BHeIMHNM obpa3zom. Halinurte yron 01020s.

9 cemecTp

1. CKO/MbKO TISITU3HAUYHBIX UKMCe/l MOXKHO cocTaBuTh u3 udp 0; 1; 3; 5; 8; 9 (uudpsl B uncie He
noBTOPsAIOTCs1)? CKOJIBKO U3 HUX JensaTcs Ha 5?7 CKOMBKO MOJTyUYn/IOCh YeTHBIX UnCes?

2. lmeetcs 16 akBapenbHbIX KpacoK. CKOJBKUMH CIOCOOaMHU MOXKHO COUeTaTb KPACKU Ha
KapTHHe, eC/Ii Ha Hel J0JDKHO ObITh He MeHee 10 OTTeHKOB?

3. B cO0opouHbIi 1jeX TIOCTYMW/IN AeTalu C TpexX CTaHKOB. Ha mepBom cTaHKe M3roToBsieHO 51%
JeTasieil oT WX 001ero KoaM4yecTBa, Ha BTOPOM CTaHKe 24% u Ha TpeTbeM 25%. Ilpu 3ToM Ha



TIepBOM CTaHKe ObL10 u3rotosyieHo 90% jeTaseli mepBoro copta, Ha BTopoM 80% U Ha TpPeTheM
70%. KakoBa BepOATHOCTb TOT'0, UTO B34Tasl Hayraj, JeTajlb OKa)keTCs [epBoro copra ?

=R __ g Rl
4. [Jokaxkute, 4TO 6-27:5

5.1.10 TunoBble 3afaHusi (omeHOUYHoe cpeAcTBO - KoHTposibHasi pabGora) A/IA  OLEHKH
copmupoBanHocTH KomneTeHnuu ITKP-5:

lcemectp

1 Penmite vpaBHeHHE
x+1 x+2 -
+

z =0
1)) x-1 x+43 X +2x-3

incx— 12siny+5 =
2) 4sin“x— 12sinx+5=0.
2 PenmTs HepaBeHCTBa:

) x<3-—

Xe=]1 N 5.3
2) 5°%+1.0,04 < (—%)

1051:3-;; >-2

o

3)

3.3axaitre popmy0it PyHKIEO, rpadHK KOTOPOH NpeCTaBIeH Ha PHCYHKE

YA

=Y

al |

4 Pemmate CHCTEMY VPaBHEHHH
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PBI[IIITB HQP&BEHCTBO METOI0M IIHTEPBHJ‘IOB x+3< _.r_-lfrl
VX2 +8x+12—-x=>4
lx = 2|+ |x| <7 — |x + 4|

Eogi[s-%x])—z
L

log% X —15logy x <4

52¥+1.0,04 < (55)M

V5
{xy +x+y=3
xly —xy?=2
6 cemectp

1. Pemmite ypaBHeHIe: (2c052.:: —3cosx—2) -logz(tgx) = 0.

.« 2 .
13sin“x — Ssinx

2. Penmre ypaBHEHUE: 13cosx+12
165% — 10-4°* 416 = 0,

- '+ 2sinx = 0.
3. PemmTe cHCTeMy YpaBHEHHIT: {\/- 2sinx =0

i 8sinx+2v3

e = 2}[ .
) ]

5. Jardnk CKOHCTPYHPOBAaH TaKIIM oﬁpaaom, HUTO €0 aHTEeHHa JIOBHT pallloCIITHal, KOTOprﬁ 3aTeM
npeoﬁpasyercs B SHCKTPIHECKIIﬁ CHTHaJ, MH3MeHdAwomniics co BpeMEHEM IIO 3aKOHY

E o tl (o]
U=Uycos(wt+ @) e t — Bpems B cexyruax, aummryza U0 = 2 B, wacrora @ = 150

o
/e, paza P = —30", JIaT4NK HACTPOSH TaK, 4TQ eCII HANpsUKeHIle B HeM He HILKe 4eM 1 B, 3aro-

paeTcs namnodka. Kakyio 4acTe BpeMeHH (B IPOLIEHTAX) Ha MPOTAKEHHH MepBoil CeKyHIIbI 1ocie
Hadana paboThI 1aMII04Ka OyieT ropers?

7 ceMecTp



R
1) B cocya, uMmeromui GopMy MpaBHIBHOR TPEYTOILHOM MpH3MbL, Hamuwtu 2300 =M

BOJIBI M IIOTPY3HIIA B BOY

Jetanb. IIpu 3ToM ypoBeHB BOJIBI TIOJIHAJICH ¢ OTMETKH 25 cM 10 oTMeTKH 27 cM. Haiinure obbeM neTaiy.

OTBeT BHIpa3HTE B CM".

2) TlocTpouTh ceueHHe Kyba INIOCKOCTEIO, IpoXoJsmei depes Touku M, P u K., - cepennnsl pedep C1D;, BB,

BiC;.

3) OcHoBaHHEM TPAMOYTOJIBHOIO Napa/UIeieluNe]a COYKHT KBaapar c¢o cTopoHoH 6.  JluaroHans

[apaJuUIe/ICIHIIS/Ia COCTAB/SET ¢ IVIOCKOCTRIO ocHoBanua yroia 60°. Haklmure ero obnbem.

4) Beicora koHyca paBHa 6 ¢M, YI0J1 IIPH BepIIHHE oceBoro cedeHHs pageH 90°. Haliure: a) ruiolaas ceueHHs
KOHYca IUIOCKOCTBIO, MPOXOAAIICH uepes 1Be 00pa3ylolIHe, yroil MekIy KoTopsIMH paBeH 30°; 6) mromans

OOKOBO#H IMOBEPXHOCTH KOHYCA.

5) B ocHoBaHHH NMHpaMUIBI IEKHT TPEYTOILHHUK co cTopoHamHu 5, 12, 13. Kaxkoe u3 6okoBbIx pebep obpasyer

¢ mockocTio ocHoBanus yron 45°. Haiitu o6beM nupamMusL.

6) B umimaape npoBesieHa IUIOCKOCTE NapalIe/IbHO OCH, OTCEKAONIas OT OKPYKHOCTH OCHOBaHHS JyTy B 90°.
Jlmuna ocu 10cwm, paccrosiHHe OT OCH [0 ceKyllel miockocTd 2eMm. Hadith mnomans ceueHMs, 1UI0MIAAB

MOJIHOH IMOBCPXHOCTH HHIHHPA.

7) Ha#iaute nnomajas OOKOBOM IMOBEPXHOCTH NPaBHIBHOH MIECTHYTOIBHOR MPH3MBI, OIHCAHHOH OKOJIO

LHIIMH]Ipa, pajliyc OCHOBAHHA KOTOPOIo paBeH 4, a BeICOTa paBHa 2.

8) Ilap Bnucan B mHIHHEAp. 1L1omans norHol nopepXHOCTH HIHHpa pasHa 60. HafiauTe niomans
IIOBEPXHOCTH HIApa.

9) O6wem napamnenenunena ABCDA;B;C;D; pasen 1,5. Haiimure oGbeM TpeyronsHoi mupamMuasl ABCB).

9 cemectp

1. /lBa BenocureucTa CTapTyHOT OJHOBPEMEHHO B OJJHOM HalpaB/IeHWU U3 [IBYX JUaMeTPalbHO
MIPOTUBOIIOJIOXKHBIX TOUEK KPYTOBOM TPacChl, AJIMHA KOTOPOM paBHa 28 KM. Uepe3 CKOBKO MHUHYT
BeJIOCUTIEIVCTHI TIOPAaBHSIOTCS B TIEPBBIN pa3, e/ CKOPOCTb OJJHOTO U3 HUX Ha 2 KM/4 OoJblie
CKOPOCTHU Apyroro? A uepe3 CKOJIbLKO MUHYT OHU MOPaBHSIIOTCS BTOPOM pa3? Kak U3MeHUTCs pelleHue
3aJlauMl, ec/ii BeJIOCUITeNCThI OyIyT ABUTATHCS B Pa3HBIX HAIIPABJIEHUSX?

2. Opna Tpyba HamonHsieT 6acceiiH B 100 MTpoB 3a 5 yacoB, BTopasi — 3a 8 4acoB, a TpeThst TpPyOa c/iBaeT
BOly 13 3TOr0 OacceiiHa 3a 10 yacoB. Uepe3 CKOMBKO YacoB 0acceiiH CMOJKET 3aroTHUTHCS, eC/ii
OTKPBITHI 1 ¥ 2 TpyOBI? A eC/ii OTKPBITHI TOJIBLKO 2 U 3 TpyObI? EC/M OTKPBITHI BCe TPU TPYObI?

3. Ha niepBo¥i Hepiene MPOZIaX IieHa OJHOM OaHKM KOHCepBOB Obliia CHIbKeHa Ha 10%, Ha BTOpoO# Hefiene —
eile Ha 5%, a Ha TpeThel — Ha 20%. CKO/IbKO CToM/Ia OaHKa KOHCEPBOB M3HaUa/IbHO? CKOJIBKO CTOM/IA
OaHKa KOHCEpPBOB Ha Ka)K/I0W U3 HeJleJTb, eC/IM YeI0BeK, KYNUBIINI 5 6aHOK, 3aryIaTHiI 3a HUX Ha
nocsieiHeli Hegene 684 py6.?

4. CMemany TpU/IATUTIITUTIPOIIEHTHBIN PacTBOP COJIM C COPOKATIITUIIPOIIEHTHBIM, ZI00aBUA K 3TOM
cmecu 20 Kr Boibl, 1Oyunin 37%-blid pactBop. Eciu 661 BMeCTO BO/bI 100aBUH CTOJTBKO XKe
MISITU/IECATUTIPOLIEHTHOTO PaCTBOPA COJIH, TO TOTYUYM/H ObI COPOKABYXITPOIIEHTHBIN pacTBOp. CKOMBKO
B35UJIM K&XX0r0 pacTBOpa M3HavyaiabHO? CKOJIBKO MOJIyYU/IU HOBOT'O pacTBopa?

5. B noHefebHUK akLMi KOMIIAHKWU TTO[0POKaIk Ha HEKOTOPOe KOJIMUeCTBO TPOLIEHTOB, a BO
BTOPHUK TI0/ellieBesid Ha TO Ke camoe KOJIMYeCTBO MPOLIeHTOB. B pe3ysibTaTe OHU CTaiu
CTOUTH Ha

JlellieBsie, ueM MpU OTKPBITUM TOPTOB B MOHeZe/IbHUK. Ha CKO/IBKO MPOLIEHTOB MO0POXKa/IH aKLUH
KOMIIdHWHU B HOHe,E[EJ'[bHI/IK?

Kputepuu oneHuBanus (onieHouHoe cpeAcTBO - KoHTpo/IbHast padoTa)

OneHka Kpurepuu orjeHrBaHUs

OT/TMYHO Bce 3daHHUS BBITTIOJITHEHBI TPAMOTHO C TOUYKHU 3DE€HHA IOCTaB/IEHHOM 3a/iauy, T.e. 0e3 ‘




OrjeHKa

Kpurepuru orjeHUBaHUS

omM0OOK 1 HeZIOUeTOB WM JIOTTyIIeHO He Oosiee ofHOTO Heloueta. OdopmiieHre
TMIOJTHOCTBIO COOTBETCTBYET TPeOOBaHHUSIM.

XOpOLIIO

PaboTa BbINO/THEHA TIOTHOCTBIO, HO JIOTYITIEHO B Held: a) He 6ojiee 0JJHOM HeTpy0Ooi
oIMOKM ¥ 0JJHOTO HejjoueTa 0) umv He Oosiee IBYX HE/[OYETOB.

YAOBJIETBOPDUTE/IBHO

BhbITo/IHEeHO He MeHee M0JIOBUHBI pab0Thl WK ZOMYILeHbI B Hell a) He Oosiee ByX
rpyObIx omnboK, 0) He 6osiee 0jHOM TPy0OOIi OIIMOKK ¥ OJHOTO HeJj0UeTa, B) He
Oosee ABYX-TpeX HErPyObIX OIMOOK, I') O/lHA HerpyOast oIrOKa ¥ TPH HeZloUeTa, 1)
TIPY OTCYTCTBUH OLIMOOK, 4-5 HEJOUeTOB.

Hey/I0B/IETBOPUTETBHO

paboThI.

Ec/m obyuarorjuiicst He MPUCTYTIAN K BBITIOJTHEHUIO pab0ThI WK YUC/IO OLIMOO0K 1
HE/IOUETOB TIPEBOCXO/IUT HOPMY, MPH KOTOPOU MOKET ObITh BLICTaB/IeHA OIleHKa
«y[I0BIIeTBOPUTENBHO», WIH €C/IM TIPaBU/IBHO BBITIOJIHEHO MeHee M0JIOBUHbI

5.2. OnucaHue MIKa/a OLeHUBAaHUA Pe3y/IbTaTOB 00yUYeHHsI N0 JUCHHILIUHE NP MPOMEeXYTOUHON

aTTecTanuu
IIIkasa oueHMBaHUA C()OPMHUPOBAHHOCTH KOMIIETEeHI[UI
YpoBeHnsb
CqJOPM“POBafHOCT" Hey/|0B/IeTBOPUTe/IbH
KOMIeTeHLuii N Y/OBJIETBOPUTE/IEHO X0poILIo OT/INYHO
(uHAMKaTOpa
JAOCTHXEHHUs
KOMIIeTeHLHi)
He 3aYTeHO 3a4TeHo
YpoBeHb 3HaHUi1 B
N MuHHMaNbHO obneme, YpoBeHb 3HaHUI B
YpoBeHb 3HaHWUW HYDKe .
JOMyCTUMBIN YPOBEHb | COOTBETCTBYHOLIEM obneme,
3HaHus MHHAMAIbHBIX 3HaHMi. [omyIeHo rporpamme COOTBETCTBYIOLLEM
TpeboBanuii. Umenu ’ yu yrou
MHOT'O Herpy0bix TMO/ITOTOBKH. MporpamMMe TO/r0TOBKH,
MecTo rpy0Oble ommbKu
o1IboK TomnyiieHo HeCKoMbKO | 6e3 ormmbok
Herpy0ObIxX ommbok
ITpozieMOHCTPUPOBaHEI
[IpogemMoHCTpHpPOBaHbI [IpojemMoHCTprpOBaHkbI BCe
BCe OCHOBHBIE YMEHUsI.
I1pu pereHUH OCHOBHbIE YMEHHSI. OCHOBHBIE YMEHHUSI.
Pertiens! Bce OCHOBHBIE
CTaHZJApPTHbIX 337lau He | PellieHbI THIOBBIE PeliieHbl BCe OCHOBHbIE
MPOIEMOHCTPUPOBAHbI | 3a/lauM C HErpyObIMU 3aaum C HerpyGrimn 3a/lauM C OTJe/IbHBIMU
Ymenus A PHp A py OLIMOKAMHU. A A
OCHOBHBIE YMEHHUS. ombKamMH. HeCyIL|eCTBEHHbIMU
BelmnosiHeHs! Bce
Nmenu mecto rpybble BrImo/sHeHs! Bce HeJloueTaMH, BBITIOJIHEHb!
3a/laHus B TIOJTHOM
OIIMOKH 3a/laHusl, HO He B BCe 3a/laHUs B I10JTHOM
o0beMe, HO HEKOTOpbIe
MOJIHOM 0Obeme obbeme
C HeJloyeTaMu
[Ipu peleHnun Nwmeetcs [IpogeMoHCTpHpPOBaHbI
CTaHZJApTHBIX 337lauy He | MUHUMAaJIbHBII Habop 6a30Bble HaBbIKU MPH ITpo/ieMOHCTPHPOBaHBI
Hapbi MPO/IEMOHCTPHPOBAHbI | HABBIKOB [IJISl PELIeHNs] | pelleHHn HABBIKH TIPU PeLIeHHH
= 6a30Bble HAaBbIKH. CTaH/JAPTHBIX 3a/a4 C CTaHJAPTHBIX 3a/au C HeCTaH/ApTHBIX 3aau 6e3
Wmenu MecTo rpybbie HEKOTOPBIMU HEKOTOPBIMHU OIIMOOK U HEeJIOUeTOB
OLINOKH HeJloueTaMu HeJI0ueTaMu

IIIkasa oLeHMBAHUA MPH MPOMEXYTOUHOM aTTeCTalMU




OueHka YpoBeHb OJr0OTOBKH

3a4YTeHo X0poiIo JUCLMIUTMHA, CHOPMMPOBAHBI Ha YPOBHe He HIDKE «XODOIIO», TPXU 3TOM XOTs Obl OfHa

Bce KommeTeHIMM (4YacTW KOMIIeTeHLMi), Ha (opMupoBaHMe KOTOPBIX HarpaBsiieHa
OT/INYHO JMCLIMIVIMHA, CHOPMUPOBAHBI Ha YPOBHE He HIXKE «OTJMYHO», NP 3TOM XOTs Obl OfHa
KOMIIeTeHI[Mst cQOpMHUpOBaHa Ha YPOBHE «OTIYHO»

Bce KommereHIM (YacTW KOMIIeTeHIWH), Ha (opMmypoBaHMe KOTOPBIX HarpaBJieHa

KOMIIeTeHIMs1 chOpMUPOBaHa Ha YPOBHE «XOPOLLIO»
Bce kommereHuMM (Y4acTM KOMIleTeHLMH), Ha (OpMUpOBaHMe KOTOPBIX HarpaB/ieHa

YAOBJIETBOPHUTET
BHO JMCLMIVIMHA, COPMHUPOBAHBI Ha YPOBHE HE HWXKE «Yy[OBJIETBOPUTENBLHO», MIPH 3TOM XOTs Obl
0/JHa KOMITeTeHLs1 chOpMHUpOBaHa Ha YPOBHE «YOBJIETBOPUTEILHO»
He Hey/0BJ/IETBOPUT
Xots 6b1 0ZiHA KOMITETeHIMs CHOPMHUPOBaHa Ha YPOBHE «HEYZOBIETBOPUTE/IBHOY.
3a4TeHo eIbHO

5.3 Tumnosbie KOHTPOJ/IbHbIE€ 3dJdHHA HW/IH HHbI€ MaTepHd/ibl, H606X0}I[I/IMBIE AJIsA OLl€éHKH
pPe3y/bTdTOB 06y‘—IEHl/Iﬂ Had HpOME)KyTO‘—IHOﬁ dTTeCTdallUl C YKd3dHUE€EM KPUTEPpHEB HX

OIl€HUBAHHUA:

5.3.1 TumnoBbie 3apaHusi (olLeHOUYHOe CPeACTBO - KOHTpO/IbHbIE BOMPOCHI) /1A OLEHKHU
copmupoBanHocTu KomnereHiuu [TKP-4

1 cemectp

ok W=

®ynkius. CpoiicTBa GyHKUMH, rpadyK QyHKIMH.

MHoxxectBa. Ornepaliii HaJi MHO>KeCTBaMU U UX OCHOBHbIe CBOMCTBA.
YpaBHeHust. MeToibl peleHust.

HepaBeHctBa. MeTo/; MHTepBaJIOB.

CucTeMbl ¥ COBOKYTTHOCTH HepaBeHCTB.

Cuctembl ypaBHeHU. OCHOBHBIE MeTO/IbI PelleHMs.

5 cemecTp

1.
2.

L oNe A

10.
11.
12.

ToxaecTBeHHbIe TTpeobpa3oBaHus BbIPayKeHUH.
OneMeHTapHble PYHKI[MM U UX CBOWMCTBA: 00/1aCTh OTpe/iesieHrsi, MHO>KeCTBO 3HaUeHHH,
YEeTHOCTb, MePUOJUYHOCTb, MOHOTOHHOCTb.
Oyukuyu ¥ rpaduku. Onepatyy Hag GyHKUUAMA. Kommo3unys Gyskimii. ObpaTHast
byHKLYS.
[Toctpoenue rpadvkoB GyHKLMH, COAepKalliX rlepeMeHHY0 10, 3HaKOM MOZYJIsI.
YpaBHenus. KopHu ypaBHeHuid. PaBHOCU/IbHBIE YDaBHEHUS.
ParjroHanbHble ypaBHeHHsl Y HEpaBeHCTBa.
YpaBHeHuUs 1 HEPaBEHCTBA, CO/ieprKalljve epeMeHHYI0 M0/l 3HaKOM MOJYJIsL.
VppariyoHanbHble ypaBHeHHWsI U HEpaBeHCTBa.
[Toka3arenbHbie U IorapupmMuUecKrie ypaBHeHUs.

Jlorapudmuueckre 1 nokasarejibHble HEPaBeHCTBA.

CucTreMbl ypaBHeHUN U METO/bl UX pellleHusl.

CucTeMbl ¥ COBOKYITHOCTA HEPABEHCTB U METO/IbI UX pellleHus.

6 cemecTp

1.
2.

TpuroHomeTpruueckre GyHKIUU, UX CBOKMCTBA U rPaUKU.
OcHoOBHBIe ()OPMYJIbI TPUTOHOMETPHH.



TpuroHomeTpuyeckue ypaBHEHHS U METO/bl UX pPeLleHus.

TpuroHomeTpuyeckue HepaBeHCTBA U METO/Ibl UX PeLleHUs.

CucTeMbl TPUTOHOMETPUUECKHX YpaBHEHUM. MeTo bl ¥ IpUeMbl pelleHus.
PaBHOCH/TbHBIE Y HepaBHOCHJIbHBIE TIPe00pa30BaHus B TPUTOHOMETPUUECKUX YPaBHEHHUSIX.
Pemtennie TpeyrosbHUKOB.

N kW

9 cemecTp
1. OTHoOIIeHYe [ie/TMMOCTH Y €er0 OCHOBHbIe CBOMCTBA. [IpU3Haky e MMOoCTH.
2. [lesieHHe C OCTaTKOM.
3. HOI u HOK 1enbix yucen. Anroputm EBkivja.
4. B3auMHO MpOCThIe YKCIa.
5. [IpocTblie U cocTaBHbIe urcaa. OCHOBHasi TeopeMa apuhMeTHUKH.
6. CucTtembl CUUC/IEHUS.
7. Akcuoma nHAyKUMU. MeTos MaTeMaTU4eCKOU UHAYKLIVH, €ro BUABL.
8. IlpaBuio cymMmsl. IIpaBuio rnpousseeHus.
9. BeposiTHOCTb. BeposiTHOCTb CyMMBI 1 TIPOM3BeZIeHUs COOBITHIA.
10. CoueTaHus, pasMelleHus, [epecTaHOBKU.
11. ApudmeTrueckasi mporpeccusi.
12. ['eomeTpurueckas rporpeccusi.
5.3.2 TumnoBbie 3apaHusi (OLeHOUYHOe CPeACTBO - KOHTpoO/IbHBbIE BOMPOCHI) /1A OLEHKH

copmupoBanHocTu KomneTeHuu [TKP-5
1 cemectp

['eomeTpust TpeyronbHUKA.
['eomeTpust OKPY>KHOCTH.
[Tnomaan MHOTOYrOJIbHUKOB M Kpyra.

Eal

YpaBHeHMe NIPSIMOi1 Ha TJIOCKOCTU. Y CJIOBUSI TTapaslyie/IbHOCTH U TeprieHAUKYISIPHOCTH
TIPSIMBIX.

OnpepieneHusi CUHyca, KOCUHYCa, TAHI'€HCa, KOTaHTeHca.

OcHoBHbIe (OPMYJIbI TPUTOHOMETPUH.

TpuroHoMmeTpryeckrie ypaBHeHUsl.

Bekropsl. JIvHeliHble onepalyy Haz, BekTopamu. KoopauHate! BeKTopoB. CKasisipHOe
NIpOU3Be/leHre BEKTOPOB.

© N> v

5 cemecTp

ToX/JeCcTBeHHbIe MPeoOpa30BaHys PalMOHAIBHBIX U JPOOHO-PAI[MOHATBEHBIX BBIPAYKEHHH.
ToxgecTBeHHbIe 1TPeobpa3oBaHNst UPPALMOHATBHBIX BBIPAYKEHUH.

Tox/ecTBeHHbIe TPeoOpa30BaHMs TTOKA3aTeTbLHBIX U JIOTaPU(PMUUYECKUX BhIPAXKEHHIA.
CrenenHast (yHKLISI, ee CBOMCTBA U rpadyKH.

[pobHo-parvioHabHas GyHKIUS, CBOUCTBA, TPa(UK.

IMokasarenbHas pyHKLUS, ee CBONCTBA U rpaduK.

Jlorapudmuueckas GyHKIIMSI, ee CBOACTBA U rpaduK.

Anrebpanyeckue ypaBHEHHS U METO/Ibl MX PEIleHMUs.

LNk~ WN -

HepaBeHcTBa. MHOXXeCTBO pellieHHI1 HepaBeHCTB. PaBHOCH/IbHBIE HepaBeHCTBa. JloKka3aTenbCTBO
HepaBeHCTB.



10.Anrebpanueckre HEPABEHCTBA U METO/IbI UX PeIIIeHusI.

11.YpaBHeHus U HepaBeHCTBA, CoZepKalliie NepeMeHHY0 110/, 3HaKOM MOAy/Is. MeTozbl UX pelleHus.
12.MeTo/bI pellieHus1 UppaLMOHAaTbHBIX YPaBHEHUI U HePaBeHCTB.

13.MeTo/ib1 pellieHust IOKa3aTe bHbIX U JIOTapUPMUUECKUX YPaBHEHUI.

14.JTorapudmuueckue u rokKa3aTe/lbHbIe HepaBeHCTBA. MeTo/bl UX pelleHwus.

15.CucreMbl ypaBHeHUM U METO/IbI UX PellleHusl.

16.CucteMbl U COBOKYITHOCTU HEPaBEHCTB U METO/Ibl UX PelleHuUs.

17.CucreMbl IMHelHbIX ypaBHeHUH. PellieHue cuctem metogom ["aycca, MmeTosoMm Kpamepa.

9 cemectp

MeTtoanyeckre 0COOEHHOCTH pellleHus 3a/lau Ha /IBIDKeHHUe.

Mertoauueckre 0cCOOeHHOCTH PellleHus 33/jau Ha JBYKEHUE TI0 OKPYXKHOCTH.
MeTouueckye 0COOEHHOCTH PeIeHus 3a/1au Ha JIBMPKEHUE TI0 TeUEHHTHO.
Metoauueckre 0cOOeHHOCTH pellleHus 33/jlau Ha COBMeCTHYO pabory.
MeTouueckre 0COOEHHOCTH PellieHus 3a/jau Ha TIaHUpOBaHUe.
Metoauueckre 0COOeHHOCTU pelleHus 3a/jau Ha TIPOLIEHTHI.

No o kwnh =

Mertouueckre 0COOeHHOCTH PelleHus 33/jau Ha CMeCH U CTI/IaBbl.

Kputepun onenuBanus (0LieHOUYHOe CPeACTBO - KOHTpo/1IbHBIE BONPOCHI)

OueHka Kputepun onieHuBaHUs

CTy/IeHT 3HaeT NMPOrpaMMHBIM MaTepuas, TPAMOTHO U3/1araeT ero, He /I0MyCKaeT IPyObIX OUIMO0K B
OTBeTe Ha BOIPOC, MOXKeT MPaBU/ILHO NIPUMEHSITh TeOpeTHUeCKre TI0/I0KeH!s U BajieeT

3auTeHo
HeoOXOJUMbIMUA YMEHUSIMU M HABBIKAaMU TIPU aHa/IM3e WHPOPMAI[UH, PEIIeEHUH 3a7iau, MOKET
JOMYCTUTb HETOUHOCTH, HeJJOCTaTOUHO TIPaBU/IbHBIE JOPMYTUPOBKH.

He B OTBETe CTyZeHTa 0OHApYXUTUCH CyIleCTBeHHbIe TIPOo6esTbl B 3HAaHUK OCHOBHOT'O COZIEPYKaHMUS

3a4TeHO yqe6H0171 MporpaMmal JUCHUITIMHBI 1 HEyMeHNMe MCI10/Ib30BaTh I10/IyYeHHbIe 3HAHHSA.

5.3.3 TumnoBbie 3afaHusa (oneHOUHOe CpeACcTBO - KOHTpO/IbHbIE BOMPOCHI) AJISI OLEHKH
copmupoBaHHocTH KomnereHnuu [TKP-4

1. DnemeHTapHbIe PYHKIMK U UX CBOMCTBA: 00/1aCTh OTIpe/ie/IeHNsI, MHO>KECTBO 3HaUeHHHH,
YeTHOCTb, NePUOJUYHOCTb, MOHOTOHHOCT.

2. T'paduk dynkuuu. [IpeodpaszoBaHus rpadUKOB QYHKIHH.

3. YpaBHenus. KopHu ypaBHeHni. PaBHOCH/IbHBIE ypaBHeHMs1. OCHOBHbIE METO/bI PelleHHs
ypPaBHEHHH.

4. HepaBeHcTBa. MHOXeCTBO pellleHHld HepaBeHCTB. PaBHOCU/IbHBIE HEpAaBEHCTBa.
[lokazaTenbCTBO HEpPaBEHCTB.

5. Cucrembl ypaBHeHUI U MeTO/Ibl UX PeLleHUs.

6. CrcreMbl 1 COBOKYITHOCTA HEPABEHCTB U METO/IbI UX PeLIeHMUS.

7. TpuroHometrpuyeckue pyHkuyy. CBOMCTBa TPUroHOMeTpruYeckux GyHKIuM. ['paduku
TPUTOHOMETPUUECKUX (PYHKLIUMA.

8. OmnpefieneHye crHyca, KOCHHYCa, TaHTeHca yrja. OCHOBHbIe (hOPMYJ/ibl TPUTOHOMETPHUH.

9. TpeyrosbHUKU. [IpU3HaKy paBeHCTBA TPeYrOJbHUKOB. COOTHOIIEHUSI MEXKIY CTOPOHAMU U
yrJlaMM TpeyrosbHHUKa. PeliieHre TpeyrossHUKOB. [Tofo6ue TpeyrosbHUKOB.



10. 3ameuaTe/ibHbIe TOUKU U JIMHUM B TPeyroyibHuKe. MeanaHa, O1cceKTpuca, BbICOTa,
CpeJHss IMHKWSL TPeyTO/IbHUKA, Cepe/IMHHBIN MepreHIUKYIsp K OTPe3Ky.

11. MHoroyronbHUKU. YeTbIpexyrobHUKY. [1apasienorpamm, MpsiMoyrojbHUK, poMO,
KBa/lpaT, TpareLys: Onpe/e/ieHus, CBOWCTBA U TIPU3HAKHU.

12. Oxkpy>xHOCTb. B3aiMHOe pacroJ/ioykeHue MpsIMOM ¥ OKPY>KHOCTH, IBYX OKPY>KHOCTe.
CBolicTBa X0p/, CEKYLUX 1 KacaTelbHbIX.

13. LleHTpasbHBIE ¥ BIIMCAHHBIE YIJ/Ibl. YTJ/IbI MEXKIY XOPAAaMU, CEKYILIUMU U
KacaTeJ/IbHbIMHU.

14. AKcHOMBI cTepeoMeTpyd. B3auMHOe pacriosioykeHue TOUek, MPSIMbIX M TIJIOCKOCTEH.
OCHOBHBIE IOHATUS CTEPEOMETPUM.

15. [TapannensHOCTH MPSIMBIX B MPOCTpPaHCTBe. [TapaniesibHOCTh TIPSIMOM U TJIOCKOCTH.
[TapaniensHOCTD MJIOCKOCTEM.

16. [TepneHAUKYASIPHOCTD NIPAMBIX. [leprieH Ky pHOCTD NMPSIMOM M TJIOCKOCTH. TeopeMa
O Tpex IeprieHUKYy/Ispax.

17. MHororpaHHUKH. BeINyKiible 1 HeBBINYK/Ible MHOIOIpaHHUKU. Teopema Dusepa.
[TpaBuibHBIE MHOTOIPaHHUKHU.

18. Tena Bpawenus. Linnnuaap. Konyc. Y ceuennsiii Konyc. Ilap.

19. KoM0uHarmyM MHOTOTPaHHUKOB Y KPYTJIbIX TeJl.

20. O6nBeM 1 ero cBoiicTBa. Haxox/jeHre 00beMOB MPOCTPAHCTBEHHBIX (Guryp. Oobem
rapasuiesienunesia, NpyU3Mbl, MIMpaMu/ibl, yCeUeHHOM NMUpaMuy/ibl, JUIMH/PA, KOHYCa,
yCe4yeHHOr o KOHyca, 111apa.

5.3.4 TumnoBbie 3afaHusA (oeHOUHOe cpeACcTBO - KOHTpO/IbHbIE BOMPOCHI) AJISI OLIEHKH
chopmupoBaHHocTa KomnereHuu [TKP-5

—_

ToxxaecTBeHHbIe TIPe0Opa30BaHMs PAL{OHAIBHBIX U APOOHO-PALIMOHA/IBHBIX BBIPAXKEHUH.
ToxxaecTBeHHbIe TIPe0Opa30BaHKsT UPPAL[OHATBHBIX BBIP)KEHHA.

ToxxaecTBeHHbIe TIPe0Opa30BaHMsI TIOKa3aTeTbHbBIX U JIOTapU(MUUeCKUX BbIPayKeHUH.
[TocTpoenue rpadukoB HyHKIMIMA, COAeprKalX TlepeMeHHY0 110/; 3HAKOM MOJYJIS.
CreneHHasi pyHKLMSI, ee CBOWCTBA U TpapUKu.

[pobHo-paloHanbHast GyHKLMsL, CBOWCTBA, rpaduK.

[TokasarenbHas (yHKLYs, ee CBOWCTBA U rpaduK.

Jlorapudmuueckasi GyHKLIYS, ee CBOKMCTBA U rpaduK.

Anrebpanueckue ypaBHeHUsI U METOAbI UX pelleHusl.

10. JlokasaTe/sibCTBO HEPaBEHCTB.

Anrebpanueckiie HepaBeHCTBA U METO/IbI UX pellleHUs.

12. YpaBHeHUs1 ¥ HEpaBeHCTBA, CoJieprKalliie epeMeHHYI0 110/ 3HaKOM Moy/ist. MeTo/ibl
VX pellleHusl.

LN AW

—_
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13. WppaijoHanbHble ypaBHEeHUSI U HEpaBeHCTBAa. MeTOo/bl UX PelleHuUs .

14. [TokasarenbHbie U TorapupmMuUeckre ypaBHeHUs. MeTo/bl UX pellleHusl.

15. JlorapudmMuueckue 1 rokasare/bHble HepaBeHCTBA. MeTo/Ibl UX pellleHUs.

16. CucTeMbl TMHEWHBIX YPaBHEHU.

17. Tpuronomerpryeckue ¢yHKuMM. CBOKCTBA TPUTOHOMeTpUUeCKUX (yHKLMHI. ['padrku
TPUTOHOMETPUYECKUX (PYHKLIMH.

18. [Tpuembl 0TOOpa KOpHEH B TPUTOHOMETPUUYECKHX YPaBHEHHSIX.

19. O6parHble TpUTOHOMeTprUYecKre (QyHKLIMH U MX CBOMCTBA.



20. [Tpeobpa3oBaHue BbIpa)KeHUM, COfleprKalliix 0OpaTHbIe TPUTOHOMEeTpUYeCKHe

GyHKLMM.

21. YpaBHeHMsI U HePaBeHCTBa, CojieprKalliie obpaTHble TPUTOHOMeTpUYecKre QyHKIMH.

22. TpuroHoMeTpruueckye ypaBHeHUsI U MeTO/IbI UX PelleHUs.

23. TpuroHoMeTprueckre HepaBeHCTBA U MeTO/bl UX pelLleHusl.

24. CucTeMbl TPUrOHOMETPUUECKUX YpaBHEHUH. MeTo/ibl U IIPUeMBbI pelleHHs.

25. PaBHOCHU/IbHBIE 1 HEPaBHOCH/IbHBIE TTPe00pa30BaHusi B TPUTOHOMETPHUYeCKUX
YPaBHEHUSIX.

26. Teopembl MeRenasi, YeBbl X MIPUMEHEHME K PEIIEHUO0 3a/au.

27. Teopema ITudaropa. Teopembl cMHYCOB U KOCHHYCOB. Teopema CTroapra.

28. [IpaBubHBIE MHOTOYTO/IBHUKU. J/IMHA OKPY>KHOCTH U IUIOLA/b Kpyra.

29. Oxpy>xHOCTB. LleHTpa/bHble ¥ BIIMCAHHBIE YIJIBL. YTJ/Ibl MEXKAY XOpJaMH, CeKyLUMU U
KacaTre/bHbIMHU.

30. BnmcaHHble 1 OnvcaHHbIe TPeyroibHUKU. BricaHHble U ONMCaHHbIe MHOTOYTOJIbHUKU.
HeobOxopuMbie 1 OCTaTOYHBIE YCIOBUSI BIIMCAHHOCTH M OTTMCAHHOCTH YeThIPEXYTO/IbHUKA.

31. [Ipocretinme nocTpoeHys LHUPKyJieM U IMHeHKOM. OCHOBHBIE TOCTPOEHUs LIUPKYJIeM U

mHerKol. CxeMa peleHMs 3a/ia4y Ha OCTpoeHre. MHOKeCTBa TOUeK Ha IJIOCKOCTU. MeTozibl
pellieHus 3a7ja4 Ha [IOCTPOeHue

32. Yron Mexay NpssMbIMH, YTO MEXKAY NIPSIMOM M IJIOCKOCTBIO, YTOJT MeXAY
IIJIOCKOCTSIMU B IPOCTPaHCTBe.

33. PaccTosiHre Mexx/ly napasiesbHbIMU NPSIMBIMU, MeXXY CKPelLVBaloIMMUCS TIPSIMbIMHU,
MeXX/ly napasiefbHbIMU TVIOCKOCTSIMU, MeXy NPSIMOM U IJIOCKOCTBIO.

34. TeTpaszp, nupaMua U UX CBOMCTBA. Y ceueHHasi nupamMuia. CeueHUs BBIMYKIIbIX
MHOTOT PaHHUKOB.

35. [Tapannenenunes, mpusma U Ux cBokcTBa. CeueHUs BBIMTYK/IbIX MHOTOTPaHHUKOB.

36. BrvicanHble 1 onycaHHbIe Cephl.

Kputepuu onjeHuBaHus (0LleHOUYHOe CpeACTBO - KOHTpo/IbHbIe BOIIPOCHI)

Ouenka Kpurepun onieHuBaHUsA

CTYyAEHT F]ly6OKO Y TIPOYHO yCBOWJI B€Ch HpOFpaMMHBIﬁ MaTepuari,
HcyepIibiBaroiie, rmocjiea0BaTe/ibHO, TPaMOTHO U JIOTUYECKU CTpOﬁHO ero usjaraert,
OT/IMYHO He 3aTpyAHAETCA C OTBETOM IMPpU BUAOW3MEHEHUH 3aaHNs, CBO60,£LHO CIIpaBJ/IA€TCA
C CUTYallMOHHbIMHU 3aldHUAMM, TIPABUJ/IBHO 000CHOBBIBAET MPUHATHIE DEllIeHus,
yMeeT CaMOCTOATe/IbHO 0606H.[6:1Tb " M3/1araTb MaTepHrasl, He AOITyCKasa OLIMOOK.

CTYZE€HT TBeP/0 3HaeT NMPOrpPaMMHBIM MaTepHaJ, TPaMOTHO U TI0 CYIIeCTBY
W3/1araeT ero, He ZIOMyCKaeT CyIieCTBeHHLIX HETOYHOCTeH B OTBETE Ha BOTIPOC,

XOpOLLO
P MOJKET MPABU/IbHO MIPUMEHSITh TEOPETHUECKHE TOJIOKEHUS U BJIafIeeT
HeoOXOIMMBIMY YMEHHSIMU ¥ HAaBBIKAMU [IPH aHa/Ik3e UH(POPMaLUH.
CTY[IEHT OCBOMJI TOJIbKO OCHOBHOM MaTepHaJi, HO He 3HaeT OT/e/bHbIX /eTajlel,
Oy CKAeT HETOUHOCTH, HE[OCTATOUHO MPABH/IBHBIE (POPMYIUPOBKHU, HAapyIIIaeT
Y/JOB/IETBOPUTEILHO ATy » HEA P (opmy-np » Hapy

oc/ieI0BaTe/IbHOCTh B M3/I0’KeHWU IIPOrPAMMHOI'0 MaTepuajia U UCIIbIThIBAeT
3aTPyAHEHHWA B BBITIO/JIHEHWU daHA/IM3a I/IH(bOpMaI_II/II/I.

Hey/IOB/IETBOPUTE/IBHO B OTBETe CTYZeHTa 0OHapYXKU/IUCh CylleCTBeHHbIe TIPoOesibl B 3HAHUM OCHOBHOTO




OueHka Kpurtepuu oLieHUBaHUs

coziepkaHus yueOHOM POrpaMMBbl JUCLIUIIMHBI U HeyMeHHe UCTI0/Ib30BaTh
T0J/yuyeHHble 3HaHUS.

6. YueOHO-MeTOMUECKOEe M HH(OPMaLMOHHOE 00ecrieyeHHe JUCIMILTHHBI (MO/1y/1s1)

OcHoBHas uTeparypa:

1. Jamuurep B. A. Metoanka o0ydyeHusi MaTeMaTuke. [IpakTukym 1o pemeHuto 3azay / Janunarep B. A. -
2-e w3, ; UCTIp. W Jo1L. - Mocksa : FOpaiit, 2022. - 271 c. - (Bbiciiee o6pa3oBanue). - URL:
https://urait.ru/bcode/490908 (mara obparenus: 05.01.2022). - ISBN 978-5-534-09601-9 : 699.00. -
TexkcT : asmekTpoHHbIM / DBC "HOpaitt"., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=784762&idb=0.

2. lanunrep BukTtop AnekceeBru. MeToziMKa 00yUeHHUs] CTepeOMeTPUU TIOCPEICTBOM PeIlIeHus 3a/1ay :
YuebHoe rocobue a5 By30B / Janunrep B. A. - 2-e w3, - Mocksa : FOpaiirt, 2021. - 370 c. - (Bbiciiee
obpa3zoBanue). - ISBN 978-5-534-09587-6. - Tekcr : anektpoHHsbiit // OBC "FOpaut"., https://e-
lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=764082&idb=0.

3. flctpeboB Anekcanzap BacuibeBuu. MeTo/vKa MpernojaBaHysi MaTeMaTUKU: TeOPEMBI U CIIPABOYHbBIE
MaTepuasbl . YueGHoe rocobue st By30B / SlctpeboB A. B., Cycnosa U. B., Kopukosa T. M. - 2-e u3,. -
Mockga : FOpaiir, 2021. - 199 c. - (Briciiee obpa3oBanue). - ISBN 978-5-534-08685-0. - TekcT :
snekTpoHHbIM // OBC "FOpait"., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=767677&idb=0.

4. [l1abamosa O. B. DnemeHTapHast MaTeMaTHKa: CTEPEOMETPHS : yuebHO-MeToAruecKoe rmocobue /
[ITa6amiosa O. B. - 2-e u3g., crep. - Mocksa : ®JIMHTA, 2020. - 118 c. - bubauorp.: AocTymnHa B
KapTouke KHUTH, Ha caiite BC Jlanb. - Knura u3 komiekiuu ®JIMHTA - Marematuka. - ISBN 978-5-
9765-4426-0., https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=709020&idb=0.

5. BunbmanoBa B. @. DiemeHTapHasi MaTeMaTvKa : MeToguueckoe 1ocodue. DyieMeHTapHast
MaTtemaTuka. Yactsl. U. 1/ BunbganoBa B. @.,Kypamiesa E. I. - Ya : BI'TIY umenu M. AKMy /b,
2022. - 68 c. - Kuynra u3 kosnekyuu BI'TTY umenn M. Akmysuiel - Matemaruka. - ISBN 978-5-907475-
59-5., https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=830558&idb=0.

6. EnbuanmHoBa I'. I'. DnemenTapHast Mmatemaruka. 4.3 : yuebHoe rocobue. Y. 4 : DnemMeHTapHast
Marematvka. Y.3 / EnpuanvHoBa I'. I'., MenbHukoB P. A. - 2-e u3g., crep. - Mocksa : ®JIMHTA, 2019. -
101 c. - Bubnuorp.: focTynHA B KapTouke KHUTH, Ha caiite OBC Jlanb. - Kaura u3 komtekipm ®JIMHTA
- Marematuka. - ISBN 978-5-9765-4113-9., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=707519&idb=0.

[JomnonHuTtenbHas 1uTeparypa:

1. Jiynry K. H. OcHoOBHbIe MeTO/ZibI pellieHus 3a/iau 1o 1eMeHTapHol MaTteMmatuke / JIynary K. H.,
Makapos E. B. - Mocksa : PUSMATJ/IUT, 2015. - 336 c. - Bubnuvorp.: focTynHa B KapTOUYKe KHUTH, Ha
caute OBC Jlanb. - Knura u3s komnekuun ®U3MATIIUT - Matematuka. - ISBN 978-5-9221-1588-9.,
https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=704259&idb=0.

2. Bapanoga E. B. DnemenTapHast maremaruka. Yacts 1 : Yue6HO-MeToAnUeckoe ocobue. Y. 1 :
OnemeHTapHas MateMaTtuka. Yacte 1/ bapanosa E. B., MenbkoBa C. B. - Hwkuunit Hosropog : HHI'Y



uM. H. U. JIobaueBckoro, 2014. - 99 c. - PekoMeH/I0BaHO MeTOAUUECKOM KoMUCcHel Ap3amMaccKoro
¢wimana HHI'Y gns crygeHToB ¢ummrasna, 00yuarouxcs 1o Harnpas/eHusM noArotoBky 050100,
44.03.01 IMemaroruueckoe obpa3oanue rnpoduiu Maremartrka, MHbopMarrka. - Bubsuorp.: JocTymnHa B
KapTouKe KHUTH, Ha caiite DBC JlaHb. - Kuura u3 kosuiekiuu HHI'Y um. H. 1. Jlo6aueBckoro -
Maremaruka., https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=729833&idb=0.

3. AnToHoB B. . DnemMeHTapHasi MaTemaTHKa AJis nepBOKypcHUKa / AHTOHOB B. U.,Konenesnu ®. U. -
Cankr-ITetepOypr : Jlaub, 2022. - 112 c. - Knura u3 Kosnekiuu Jlans - MaremaTuka. - ISBN 978-5-
8114-1413-0., https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=799866&idb=0.

4. EnvuanuHosa I'. T'. DnemeHTapHast MaTematuka. U.4 : yueOGHoe rocobue. U. 3 : nemMeHTapHast
Matematvka. Y.4 / EnbuanuHoBa I'. I'., MenbHukoB P. A. - 2-e u3g., crep. - Mocksa : ®JIMHTA, 2019. -
93 c. - Bubnuorp.: focTynHa B KapTouke KHUrH, Ha caiite OBC Jlanb. - Kuura u3 konnekiun ®JIMHTA -
Marematuka. - ISBN 978-5-9765-4112-2., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=707518&idb=0.

[TporpammHoe obecrieueHue v IHTepHeT-pecypcChl (B COOTBETCTBUH C COJiepKaHWeM JIUCLIUTTUHBI):

JIuiieH3MOHHOe TIporpaMMHOe obecrieueHue: OnepaljoHHas cuctemMa Windows.
JInneH3noHHOe nporpamMMHoe obecrieuenue: Microsoft Office.

ITpodeccronanpHBIe 6a3bl JaHHBIX U MH(GOPMAIIMOHHBIE CITPABOYHBIE CUCTEMBI

Poccuiickuii ungekc HayuHoro tutripoBanus (PMHL), nnatdopma Elibrary: HaijuonanbHast
vH($OpMallMOHHO-aHa/IMTHYecKas cucteMa. Azipec foctymna: http://elibrary.ru/project_risc.asp
CB000/IHO pacripocTpaHsieMoe IporpaMMHoe obecrieueHue:

niporpaMMHOe obecrieuenue LibreOffice;

nporpaMMHOe obecrieueHue Yandex Browser;

OreKTpoHHbIe OMOMOTeUHBIe CUCTEMBI M OMOMMOTeKN:

OnekTpoHHas 6ubnmoreuHas cucrema "Jlans" https://e.lanbook.com/

OnekTpoHHas 6ubmmoreuHas cucrema "KoHcynbranT crygenTa” http://www.studentlibrary.ru/
OnektpoHHas 6ubmoTeuHas cucrema "FOpaiiT"http://www.urait.ru/ebs

OrnekTpoHHas OubroTeuHas cucrema "Znanium' http://znanium.com/

dyngamenTanbHas bubmoreka HHI'Y www.lib.unn.ru/

CatiT 6ubmoreku Apsamacckoro ¢umuana HHI'Y. — Aapec gocryna: lib.arz.unn.ru

Pecypc «MaccoBbie OTKpPBIThIE OH/IaHH-Kypchl Hibkeropogckoro yauBepcurera uM. H.U. JlobaueBckoro»
https://mooc.unn.ru/

[MTopran «CoBpemeHHas LiudpoBasi odpa3oBateyibHast cpesia Poccutickoii depeparyim»
https://online.edu.ru/public/promo

7. MaTepHa/IbHO-TeXHHYeCKoe ofecreyeHHe JUCLUIIMHBI (MO Y1)

YueOHble ayJWTOPUM [i/isI TIPOBeJIeHHs yueOHBbIX 3aHSITHM, TpeJyCMOTPeHHBbIX 00pa30oBaTe/bHOM
MIPOrpaMMOM, OCHAIeHbl MYJbTUMEAUMHBIM 000pyZOBaHUEeM (TIPOEKTOP, 3KpaH), TeXHUUYeCKUMHU
cpeAcTBaMu 00yYeHHs, KOMITbIOTEpaMH.

[TomelljeHust 151 CaMOCTOSITeIbHOM paboThl 00yYarOLMXCsl OCHALL|eHbl KOMITbIOTEPHON TeXHUKOW C
BO3MO)KHOCTBIO TIOAK/ITIOUeHUs1 K ceTd "VHTepHer" u oOecrieyeHbl [OCTYIIOM B 3/IEKTPOHHYIO
MH(pOpMaLMOHHO-00pa3oBaTe/IbHYI0 Cpefy.



IMporpamma coctaBiieHa B cooTBeTcTBUM ¢ TpeboBanusivu OC HHI'Y 1o HampaBieHuro
nofroToBku/crierasbHOCT  44.03.05 - Ilemarornueckoe o6pa3oBaHue (C /[AByMsi MPOQUISIMU
TOZATOTOBKH).

ABTOp(b1): MeHnbkoBa CBeTsiaHa BUKTOpDOBHA, KaHAWAT MeJarornyeckrux Hayk, JOLIeHT.
PenienzenT(bl): MupoHoBa CBeT/iaHa BiiauMyupoBHa, KaHAUAAT Te/jJaroriueckKux Hayk.
3aBepyromumii kadepoii: Hecteposa Jlapuca HOpreBHa, KaHuUJaT neAaroruueckux Hayk.

ITporpamma o/100peHa Ha 3aceflaHUU METOIUUeCKON Komuccuu ot 27.11.2024 r., potokos Ne Ne9.
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