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1. HEJIb OCBOEHMS JUCLUILIMHBI (MO/1Y.JI5T)

Heasto ocBoenust aucuuruibbel 51.0.07.11 «29nemenTapHas MareMaTuka» siBiseTcst GopMupoBaHue
y o0Oydarouuxcsi 3HaHWH, YMEHHH, HaBBIKOB, XapaKTEpU3YIOIIMX (OPMUPOBAHUE KOMIETEHUUH H
00eCTeynBaOIUX JOCTHKCHUE IUIAHUPYEMBIX pE3yJbTaTOB OCBOCHHUS 00pa30BaTENbHOM MPOrpaMMBbl,
Hay4YHO-TEOPETHUYECKUX 3HAaHMM UM MPaKTUYECKUX YMEHMH 10 mpeaMery B HpodhecCHOHaIbHON

NEeATEILHOCTH.

Kon
KOMIIETEeH- Conep:kanue KOMIETEHIIUN NHauKaTOPHI JO0CTHKEHUS KOMIIETEH Uil
10101

YK-1 CnocoOeH OCyIIECTBISTh VYK-1.1. JlemoHcTpupyeT 3HaHHWE OCOOCHHOCTEH
MIOMCK, KPUTUYECKUH aHATIU3 U | CUCTEMHOIO u KPUTUYECKOTO MBIILIEHMUS],
cuHTe3 uHbopMaluuy, apryMEeHTHPOBAHHO dbopMupyer  coOCTBEHHOE
IPUMEHSTh CUCTEMHBIN CyXKJIEHHE M OLEHKY HH(OpMaAIK, HPUHUMAET
MOJXO/J] AJISl PeLICHUS 000CHOBAaHHOE pElICHHUE.

IIOCTaBJICHHBIX 3a]1a4 VK-1.2. Ilpumenser joruuyeckue GoOpMbBl U
MpOLEAYPhl, CHOCOOEH K pedeKCUu MO MOBOIY
cOOCTBEHHOM U qyKOU MBICJIUTEJIBHON
NeSITeIbHOCTH.

VYK-1.3. AHanu3upyeT UCTOYHUKH WHPOPMAIIHH C
[EJIbIO BBISBIICHUS UX IPOTUBOPEUHI U MTOUCKA
JIOCTOBEPHBIX CYXIACHUMU.

[1K-1 CnocoOeH ocBauBatTh 1 [1IK-1.1. 3Haer cTpyKTypy, COCTaB U

UCII0JIb30BaTh TEOPETUUECKUE JUAAKTUYECKHUE €MHUIIBI IPEAMETHON o0nacTu
3HAHUSA U TPaKTHYECKUe (mpeno1aBaeMoro npeameTa).
YMEHMSI U HaBbIKU B [1K-1.2. OcymiecTBisieT 0T00p y4eOHOTro
peIMETHOM 00JIacTH Mpu COJIepKaHus JJIs €ro peaanu3aluu B pa3IndHbIX
pemeHnn npohecCHoHAIBHBIX ¢dopmax 00ydeHHsI B COOTBETCTBUHU C

3a7a4. tpeboBanusimu GI'OC OO.

[1K-1.3. JleMoHCTpUpYET yMEHUE pa3padaTbiBaTh
pasnu4Hble POPMbI yUeOHBIX 3aHATHH, IPUMEHSTh
METO/Ibl, TPUEMBI U TEXHOJIOTUU O0yUYEHUSs, B TOM
yrcie HHPOpMaIMOHHBIE.

IK-3 Cnocob6en ¢hopmMupoBaTh [1K-3.1. Bnaneet cioco6amu HHTETpaIun
pa3BHUBAIOIILYIO y4eOHBIX IPEAMETOB JUIsl OpraHNU3aluN
00pa3oBaTeNbHYIO Cpexy IS pa3BUBAIOIIEH YUCOHOU JAEATEIHHOCTH
JOCTUKEHUS INYHOCTHBIX, (uccnenoBaTeNbCKOM, MPOSKTHOM, IPYNIOBON U
MPEAMETHBIX U Ip.).

MeTaIpeaMETHBIX [1K-3.2. Ucnonb3yeT 06pa3zoBaTenbHbIHi
pe3ynbTaToB 00yueHus MOTEHIIMAaJ COLMOKYJIbTYPHOU CpeJibl peruoHa B
CPEICTBaMU MPEIOIaBAEMBIX npenojiaBaHuy (IpeaMera 1o npoduiro) B
y4eOHBIX MPEIMETOB. y4eOHOM U BO BHEYPOUHOU JESTEIILHOCTH.

2. MECTO JUCHUILIUHBI B CTPYKTYPE OCHOBHOHN MPO®ECCUOHAJIBHON
OBPA3OBATEJIbHOM ITPOI'PAMMBbBI

OTHOCUTCA K 4YacCTHu

Huctummaa  b1.0.07.11  «DnemenTtapHas MaTeMaTHKa» «IIpeamerHo-
METOJMYECKOr0  MOayssi  «MareMaTtukany y4eOHOro 1iaHa (OCHOBHOW  MpodecCHOHATBHOU
o0Opa3oBaTeNnbHON TporpaMMbl) MOATOTOBKH OakanaBpoB 1o HampaBineHuio 44.03.03 Tlemarormdeckoe
obpaszoBaHmUe.

Huctummaa b1.0.07.11 «3nementapHas matemaTtukay Oa3upyeTcs Ha KOMIIETEHIMSX, 3HAHUSX U
yMEHUSX, CHOPMHpPOBAHHBIX B XOJle¢ H3y4deHHs IucHUIUIMH «Marematuka», «Ausrebpay, «MeTtoauka
yray0aeHHOTo 00ydeHus MaTeMaTuKey, «Jlorukay.

Kommnerennuu, chopmMupoBaHHbIe B MPOIECCe M3YUYCHHS TUCIUTUIAHBI, HEOOXOAUMBI JJIST OCBOCHUS

colepkaHus AucuuIUIMH «Metoauka oOydeHust maremaTHke», «CoBpeMeHHbIe (OpMBI U CpeACTBa
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o0yd4eHUsT MaTeMaTHKe,

BBITIOTHEHUS 3amaHuil  (yueOHOH,

MCCJIEI0OBATEbCKOM PaOOTHI M BBIMTYCKHOW KBaTU()UKAITMOHHOW paboOTHI).

3. INIAHUPYEMBIE PE3YJIbTATBI OBYYEHUA 110 JUCHUIIJIMHE (MOAYJIIO)

IIPOU3BOJACTBEHHON IIPAKTUK,

Hay4HO-

JucuumuivHa HarpasieHa Ha (OPMHUPOBAHUE CIEIYIOINX KoMIeTeHui BoimyckHuka: YK-1; ITK-1; TTK-3

B PEIYILTATEC U3YUCHHUA JUCHUTIIIMHBI 06yqa}01unec;1 JOJIDKHBI:

Kon
KOMIIET 3Haer YmMmeer Baaneer
eHIMH

YK-1 METO/IbI KPUTUYECKOTO NPUMEHSATH CUCTEMHBIN ITOJXO JUTsl | HABBIKAMU PEIICKCUH TT0
aHajM3a v CUHTE3a pelLeHus I0CTaBICHHBIX 3a1a4 MIOBO/Ty COOCTBEHHOM M Uy KOU
uH(pOpMaIUH MBICTIUTEILHOMN IESTEIIbHOCTU

IK-1 ® POJIb ¥ MECTO MATEMATUKU | OCYLIECTBIIATH OTOOP yueOHOro ® JICICTBUEM MMPOECKTUPOBAHUS
B 00I1Ie KAPTUHE HAYYHOTO | COJACPIKAHMS UL €r0 Pealu3aliy B | pa3IMaHbIX POpM yUeOHBIX
3HAHMS; pa3uuHBIX (popMax 0OydeHUs B 3aHATHI,
® CTPYKTYpY, COCTaB U COOTBCTCTBMH C COBPCMCHHBIMU ® HAaBBIKOM IIPUMEHEHUS
JTATAKTHICCKAE CITMHUIIBI TpeOOBaHMAMM K 0OPa30BaHMIO. Pa3IIMYHBIX METOIOB, IPUEMOB U
COJZIEp>KaHMsI IKOIBHOTO TEXHOJIOTHI B 00y4EHUU
Kypca MaTeMaTHKH. MaTeMaTHKe.

[1K-3 ® XapaKTEPUCTUKY ® OKa3bIBaTh [IEAArOTHYECKYIO ® HABBIKAMH OpPraHU3alvy U

JIMYHOCTHBIX, TIPEAMETHBIX
Y METaIpeIMETHBIX
PEe3yJIbTaTOB B KOHTEKCTE
00yu4eHUs1 MaTEMaTUKE;

® OCOOEHHOCTU
MHTErpauy yueOHbIX
NPEeIMETOB /IS
OpraHHU3aIH Pa3HbIX
Cr1oco00B yueOHOM
JESTEIILHOCTH.

HOIEPKKY 00yUaroLMcs B
3aBUCUMOCTH OT UX
00pa3oBaTeNbHbIX PE3Y/IbTATOB,;

® OpPraH130BbIBATH YUEOHbIH
IPOLIECC € MUCTIOJIB30BAHUEM
BO3MOYKHOCTEH 00pa3oBaTesbHOM
Cpeznpl U1 pa3BUTHSI UHTEPECA K
MIPEIMETY B paMKaxX ypOUHOU U
BHEYPOYHOU JIESITETbHOCTH.

MIPOBE/ICHUS 3aHATHH C
UCIIOJIb30BaHUEM
BO3MOKHOCTEH
00pa3zoBaTeIbHON CPEJIbI JIJIst
JOCTHOKEHHSI 00pa30BaTeIbHBIX
PE3YJIBTATOB U 00ECTICUCHHS
KavecTBa yueOHO-
BOCIHTATEIILHOTO TIpoIecca
Cpe/CTBaMH MaTeMaTHUKH.

4.0ObBEM JJUCHUIIJIMHBI (MOY JIS)
OO0mast TpyJI0eMKOCTh TUCHUIUIMHBI cocTaBiseT 10 3auetHwpix eawnmi (360 wacos). Jlucrmrimaa
usyuaercs B 4,5,6 cemectpax.

OYHASA ®OPMA OBYYEHUA

TpynoémkocTn
Buj yueoHoii padoThl wac B 1.4. o cemecTpam

) Ne4 Ne§ Ne6
OO6mas TpyA0EMKOCTb JIUCIUTUINHBI 10 yaeOHOMY muiany| 396 108 144 144
1. KonrakTHas padora:
nekiuu (o0IIee KoJI-BO 4acoB, BKITFOYAS MPAKTUIECKYIO 56 18 12 26
MIOJITOTOBKY)
MPAKTUYECKHUE 3aHATH, CEMUHAPHI U TIp. (00111ee KoI-BO 16 36 38
4acoB, BKJIIOYAsi IPAaKTHUECKYIO OJITOTOBKY) 120
nabopaTopHble 3aHATHUS (001Iee KOJI-BO YacOB / BKIIIOUYAs
MPAKTUYECKYIO TIOJITOTOBKY)
KypCOBO€ MPOESKTUPOBAHUE
IPYNIOBBIE, HHIUBUYaTbHBIC KOHCYJIbTAIIMHA U UHBIC
BUIbI Y4EOHOU JEATENbHOCTH, IPETyCMaTPUBAIOLIHIE
TPYTIIOBYIO WIIM UHIANBUAYAIEHYIO paboTy 00yJaromuxcs
C IpernoiaBaTesieM
2. O0beM caMOCTOSITETILHOI PadoThI 00y4aAIOIIMXCH 211 44 96 71
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TpyroémMkocTh

Bun yueOHo# padoThI wac B 1.4. o cemecTpam

) Neq Nes Ne6
(CPO)
B TOM YHCJIE€ YaCOB, BbIJICJICHHBIX HA MMOATOTOBKY K
9K3aMEHY (3auery)
Bun npomexyTO4HOTr0 KOHTPOJIS: 3auer 9 4. sk3amen/

9 4. Dk3ameH
3AOYHASA ®OPMA OBYYEHUSA
TpyroéMkocThb
Bun yuyeOHo# padoThI wac B 1.4. 1o cemecTpam

) Neq Nes Ne6
O0mas Tpy10éMKOCTb TUCIUILIMHBI 10 ydyeOHoMy myany | 396 108 144 144
1. KonTakTHas pabdora:
nekuu (0011Iee KOJI-BO 9acoB, BKITFOYAS MPAKTUICCKYIO 12 4 9 6
MTOATOTOBKY)
MIPaKTUYECKUE 3aHITUSI, CEMUHAPBI U Ip. (001Iee KOJI-BO 24 8 6 10
4acoB, BKJIFOUYAsi IPAKTHUECKYIO OJITOTOBKY)
nabopaTopHbIe 3aHATHS (00IIee KOJI-BO YaCOB / BKITFOYAs
MPAKTUYECKYIO MOATOTOBKY)
KYPCOBOE MPOESKTUPOBAHUE
IpYTIIOBBIC, HHMBH Ty aJIbHBIE KOHCYJIBTALMU U UHBIE
BUJIbI YU€OHOM NEATENbHOCTH, ITPElyCMAaTPUBAIOLINE
TPYMIIOBYIO WM UHAWBUAYAIBHYIO paboTy 00yJaromuxcs
C Mpeno/iaBaresieM
2. O6beM caMOCTOATEIBLHOM PadoTHI 00YUYAIOIIMXCS 360 9% 136 198
(CPO)
B TOM YHCJIC YaCOB, BBIJIEJICHHBIX HA IOJTOTOBKY K
9K3aMeHy (3a4eTy)
Bus npoMeXyTOUYHOT0 KOHTPOJIS: 3auer OKk3MeH /OK3aMeH

5. COAEP’KAHUE JUCHUILJIMHBI (MOLYJIST)
OYHASI ®OPMA OBYYEHMSI

Ne HaunmeHnoBanme Tembl (pa3aena) Oomas TpynoémkocTh MO BUIAM Y4eOHBIX
n/n JUCUMILIMHBI (MOTYJIST) TPYA0EMKOC 3aHATHH
Th B (B akaj.4yacax)
aKaj.yacax Jlex/ Jla6 / Mp/ Cp
Np.MOAT. | WP.NMO | MP.IOAIT.
Ar.
4 cemecTp
Apudmeruka
1. | INoHsiTHE MHOXECTBA YKHCEN: HATypaJIbHBIC, 11 11 4/4 4
LIEJIbIE, PALlMOHAJIbHBIE, UPPALMOHAIbHbIE
Y ICWCTBUTEIIbHBIC YUCTIA.
2. | U300paxenne 4ucen Ha YHUCIOBOW OCH. 9 11 4/4 4
CpaBHeHHE YHCel, 3HAKW HEPABEHCTBA.
HucnoBbIE TPOMEKYTKH.
3. | Monynb JeCTBUTENILHOTO qucia. 9 11 4/4 4
CBoiicTBa MOJTYJISI. I'eomeTpuueckas
HMHTEPHpETAlys MOJIYJIS YUCIIA.
4. | Jenurenr u  kpatHoe. IIpoctbie U 9 11 4/4 4
coctaBHble uuciaa. HOJI u HOK wwucen.
Anroput™m EBrimnja.




5. | Aemumoctp umcen. [lpusHaku nenmmocTu 10 2/2 4/4 4

qHCel.
6. | IIpomopiiuu ¥ IPOLEHTHI. 12 2/2 4/4 4
7. | DnemMeHThbl TEOpUH CPABHEHU. 8 6/6 4
8. | [locrnenoBareabHOCTH U HPOTPECCHH. 12 212 4/4 4
HccaenoBanue GpyHKIM 3j1eMeHTAPHBIMH MeTOAAMHU
9. | 'padukn  OCHOBHBIX  3JIEMEHTAPHBIX 14 4/4 6/6 6
¢bynkuuid. Cxema uccieoBanus GyHKIUH.

10. | IIpeoOpazoBanus rpaduKoB GyHKIIHAMN. 14 4/4 6/6 6
Kypcoeoe npoexmuposanue X - - -
Koncynomayus x axsameny X - - -
Iloozomoska k sk3ameHy (3auemy) X - - -
HUroro: 108 18/18 46/46 44

5 cemecTp
Auredpa: Tox/1ecTBa, YDABHEHUS U HEPABEHCTBA, CHCTEMbI

11. | ITonsarue Toxnecrsa. ToXIeCcTBEHHBIE 10 2/2 2/2 6
npeoOpa3oBaHMs.

12. | oka3arenbCTBO anredpandecKux 8 212 10
TOYK/IECTB U HEPABEHCTB.

13. | PannonanbHble ypaBHEHUS, HEPABEHCTBA 10 2/2 2/2 10
Y MX CHCTEMBI: 00IIMe METOIbl PELICHNUS,

HEPAaBEHCTBA C MOJYJISIMHU.

14. | UppanuoHanbHbIe, TOKa3aTeIbHbIC U 10 - 4/4 10
JorapuMHUUecKue ypaBHEHUs,

HEPaBEHCTBA M UX CUCTEMBI.

15. | 3agauu Ha cocTaBieHUE YpPaBHEHUN U 12 - 6/6 10
HEPaBEHCTB.

Tpuronomerpus

16. | TpuroHoMeTpruecKre yHKIHH. 14 4/4 al4 10
OCHOBHBIE TPUTOHOMETPUIECKHE
TOKIECTBA.

17. | [lonaTue oOpaTHOI TPUTOHOMETPHUECKON 10 2/2 2/2 10
(GYHKIMH.

18. | ToxxnecTBeHHbIE TPe0Opa3OBaHUS 10 4/4 10
TPUTOHOMETPUUECKHUX BBIPAKCHHH.

19. | loka3arenbCcTBO TPUTOHOMETPUYECKUX 10 al4 10
HEPaBEHCTB.

20. | TpuroHoMeTpuueCcKre ypaBHEHHUs, 14 2/2 6/6 10
HEPaBEHCTBA U MX CHCTEMBI.

Kypcosoe npoexmuposanue
KOHC‘yﬂbmalﬂlﬂ K 9K3aMeHYy
Ilooecomosxka k sx3ameny (3avemy) 3a49eT
Htoro: 144 12/12 36/18 96
6 cemecTp
ILnanumerpus

21. | F'eomeTpus TPEYroJbHHUKA U 13 4/4 4/4 5
YeTHIPEXYTOJLHUKA.

22. | OKpy>XHOCTb. BriicaHHbIC ¥ ONMCAHHBIC 9 212 2/2 5
MHOTOYTOJIbHUKH.

23. | IInomaay reoMeTpuIecKuX GUryp. 11 2/2 4/4 5




24. | TIpeoOpa3zoBaHusI IIIOCKOCTH. BekTOpBbI.

13 4/4 4/4 8
CrepeomeTpusi

25. | U3o0pakeHue npoCcTpaHCTBEHHBIX QUTYp 11 2/2 Al4 8
Ha MJIOCKOCTH U 3aJ1a4u Ha MTOCTPOCHUE
CEUYCHHS] MHOTOTPAaHHUKOB.

26. | B3auMHOE pacroyioKeHUe MpsMon 1 13 4/4 4/4 8
IJIOCKOCTH, B3aUMHOE PACIIONIOKEHHE
IJIOCKOCTEH. JIByrpaHHbIC YIJIbI.

27. | CkpenuBaroIuecs npsameie, 13 4/4 4/4 8
MHOT'OTPaHHbIE YIJIbl U IUIOIAAN CEUEHUI.

28. | TIoBepXHOCTH M 00BEMBI MHOTOTPAHHUKOB. 11 2/2 4/4 8

29. | [loBepxXHOCTH M 00BEMBI KPYTJIIBIX TEII. 11 2/2 Al4 8

30. | KomOuHanmu MHOTOIPaHHUKOB, 3a1a4H 12 - 4/4 8
KpPYTJIBIX TEJl, 33/1a4U Ha SKCTPEMYMBI.

Kypcoeoe npoexmuposanue - - - -
Kouncynemayus k ax3ameny 6 - -
Tloozomoska k sxzameny (3awemy) 21 - - Oy,
IK3aMeH
Hmozo 144 26/26 38/38 71
3AOYHASA ®OPMA OBYUYEHMUSI
Ne HaunmeHnoBanme Tembl (pa3aena) Oo6mas TpynoémkocTb 0 BUAAM y4eOHBIX
n/n JUCUMILIMHBI (MOXYJIST) TPYA0EMKOC 3aHATHI
Th B (B akajg.4yacax)
aKaj.gacax Jlex/ Jlab / Ip/ CP
NpP.NOAT. | HP.MO | HP.IOAT.
ar.
4 cemecTp
Apudmernka

1. | [lonaTHe MHOXKECTBA YUCEN: HATYypaJIbHbIE, 16 16

1enble, palliOHAJIbHBIE, UppPAllMOHAIbHbIE

U AeWCTBUTEIbHBIC YHCTIA.
2. | N300pakeHre  4ucell HAa  YHCIOBOM 16 16

ocu.CpaBHeHHE qrced, 3HAKH

HEpaBeHCTBA. YK CIIOBbIE TPOMEKYTKH.

3. | Monynb JIEHCTBUTENHLHOTO qrcna. 14 14
CaoiictBa  Moayns.  ['eomerpuueckas
WHTEpIpETAIHs MOAYJIS UUCa.

4. | Jenurens u  kpatHoe. Ilpoctbie U 14 14
coctaBHble uuciaa. HOJI m HOK wwucen.

Anroput™m EBrinja.
5. | Aenmumocts umcen. I[lpusHaku nenumoctu 14 14
qucedl.
6. | [IpomopItuu ¥ MPOIICHTHI. 14 212 12
7. | DnemMeHTbl TeOpUH CPABHEHUH. 14 2/2 12
8. | IlocienoBaTeTbHOCTH B ITPOTPECCHH. 14 2/2 12
HccaenoBanue GyHKUMH 3JIEMEHTAPHBIMH METOAAMU
9. |I'padukr  OCHOBHBIX  DJIEMEHTAPHBIX 16 212 212 12
¢dbynkiui. Cxema uccienoBanus QyHKITHA.

10. | IIpeobOpa3oBanus rpadukoB QyHKIHMIA. 14 - 2/2 12
Kypcosoe npoexmuposanue X - - -
Koncynomayus x sxsameny X - - -
Tloozomoska « sx3ameny (3auemy) X - - -




Uroro: \ 144 2 | 88 132
5 cemecTp
Auiredpa: TOKIecTBa, ypAaBHEHUS U HEPABEHCTBA, CUCTEMbI
11. | ITonsarue ToxnecrBa. ToXeCTBEHHBIE 20 20
npeoOpa3oBaHUsL.
12. | oka3arenbCTBO anredpaniecKux 20 20
TOYK/IECTB U HEPABEHCTB.
13. | PaiimonansHbBIC ypaBHEHUS, HEPABEHCTBA 10 10
U MX CHCTEMBI: OOIIHE METOIbl PELICHUS,
HEPaBEHCTBA C MOJYJISIMH.
14. | UppanuoHanbHbIC, TOKa3aTeIbHBIE U 11 - 11 10
norapupMUUECKre YpaBHCHHS,
HEPaBEHCTBA M UX CUCTEMBI.
15. | 3agaun Ha COCTaBJIICHHE YPAaBHEHUN U 11 - 11 10
HEPABCHCTB.
Tpuronomerpus
16. | Tpuronomerpuyeckue GyHKIHH. 13 212 11 10
OCHOBHBIE TPUTOHOMETPUYECKHUE
TOXKIECTBA.
17. | IlonsiTe 0OpaTHON TPUTOHOMETPUUYECKON 11 11 10
GyHKIHH.
18. | ToxxmecTBeHHBIC TPeOOPa30OBAHUS 11 11 10
TPUTOHOMETPUYCCKUX BBIPAIKCHHUM.
19. | JlokazareiabCTBO TPUTOHOMETPUUECKUX 17 11 16
HEPABCHCTB.
20. | TpuroHomeTpudeckue ypaBHeHHUsS, 20 20
HEPABEHCTBA U MX CUCTEMBI.
Kypcosoe npoexmuposarnue
Koncynomayus k sxzameny
Iloozomoska k sk3ameny (3auemy) 3a4ueT
HWroro: 144 2/2 6/6 136
6 cemecTp
ILnanumerpus
21. | l'eomeTpus TPEYyroabHHUKA U 12 12
YETHIPEXYTOJbHHKA.
22. | OkpyXHOCTb. Briucanuwble n OnrcaHHbBIE 12 12
MHOTOYTOJIbHUKH.
23. | [nomaau reomeTpuyeckux Guryp. 12 12
24. | TIpeoOpa3zoBaHus MIOCKOCTH. BEKTOPEHI.
14 14
Crepeomerpust
25. | M300paxeHne MpOCTPaHCTBEHHBIX QUTyp 15 1/1 14
Ha TUTOCKOCTH | 33/1a4¥ Ha TIOCTPOCHHUE
CEUCHHsI MHOTOTPaHHUKOB.
26. | B3auMHOE pacroyioxKeHue MpsMon 1 15 1/1 14
TUIOCKOCTH, B3aMMHOE PacIIOIOKECHUE
IJIOCKOCTEN. JIByIrpaHHbBIE YTIIbI.
27. | CkpemyBaronecs npsimeie, 14 1/1 1/1 12
MHOTOTPAaHHbIE YIJIbI U TUIOIIAIH CCUCHUH.
28. | IToBepXHOCTH U 00BEMBI MHOTOTPAHHHKOB. 16 212 2/2 12




29. | [loBepxHOCTH M 00BEMBI KPYTJIIBIX TE. 16 2/2 2/2 12

30. | KomOuHamMu MHOTOTPaHHUKOB, 3a1a4H 13 - 11 12
KPYTJIbIX TCJ, 3aJa41 Ha SKCTPCMYMBI.

Kypcosoe npoexmuposanue - - - -

Koncynemayus k axzameny 1 - -
Iloozomoska k sk3ameHy (3auemy) 4 - - JK3aMeH
Hmoeo 144 5/5 8/8 126

5.1. Conep:xanue pa3aeioB TUCUUIJIMHBI (MOXYJIs1)

TEMA 1. TIlonssTHe MHOeCcTBa 4YHMCeJ: HaTypajbHble, ILeJible, PpaldOHAJbHBIE,
HPPaLMOHA/IbHbIC U JeHCTBUTEIbHbIC YUCJIA.

MHuosecTBa. Busl u cBoiictBa MHOecTB. Oniepaliny Haji MHOKeCTBaMU. YHCII0BbIE MHOYKECTBA.

HarypanbHble uncina u ux coiicTBa. OCHOBHBIE THUIIBI apU(PMETHUYECKUX 3aJady C HATypaJbHBIMU
YUCIIAMH.

Ilenble uucna. PanumonanbHble yncna. MIX OCHOBHBIE CBOMcTBa M omnepauuu. JleciTUYHBIE APOOH.
[IpencraBnenue panoHaIbHbBIX YUCE JECATUUHBIMU Apo0sMU. OCHOBHBIE TUIIBI apU(PMETHUYECKUX 3ajau C
LEJIBIMU U PallMOHAJIbHBIMU YHCIIAMHU.

Uppanuonaneueie uucna. I[lpencraBieHune uppanuoHaIbHOrO 4YMCiIa B BUJE JECATUYHON JIpOOH.
Yucno . OCHOBHBIE CBOMCTBA HPPALMOHAJIBHBIX YHCEIL.

JeiictBuTenpHble uncia. Onepanuu 1 cBoicTa. JleiicTBUs ¢ NPUOIMIKEHHBIMHU YU CIAMH.

TEMA 2. U3o00paxxkeHue 4ymce]l HAa 4YHCI0BOH ocu. CpaBHeHHe 4YHCeJ, 3HAKH HePABEHCTBA.
YucaoBble IPOMEKYTKH.

Uucnosas ock. KoopauHaThl TOUKM Ha TUIOCKOCTH.

CpaBHenue yrcen. YncinoBbie MPOMEKYTKH.

TEMA 3. Moayas JaeiictBuTelbHOT0 umciaa. CpoiictBa wmoayias. [eomerpuueckasi
HHTEPNPETANHA MOLYJIS YUCJIA.

ITonsiTHE MOAYJIS YUCIIA U €r0 CBOKCTBA.

['eomeTpryeckas MHTEpIIPETALUs MOYJIS YUCIIA.

TEMA 4. [leautenb u kpatHoe. [Ipocteie n coctaBubie ynciaa. HOl u HOK uncen. Aaropurm
EBxauna.

Henmumoe u kpartHoe. IIpocteie u coctaBHble uncna. [Ipu3znaku aenumoctu. CBOWMCTBA JIETUMOCTH.
HaubGonpmmii o6mmii nenutens. Hanmensinee obmiee kpatHoe. Mx cBoiictBa. CriocoOsr HaxoxaeHus HOJJ
u HOK 2-x u 6onee uucen. Anroputm EBkimaa.

TEMA 5. Jeaumoctsb yuces. IIpu3naku ge1umMocTn 4yuced.

Hemumocts uncen. CpoiictBa nenmumoctu. [Ipusnaku nenumoctu Ha 2 (5), Ha 3 (9), Ha 4 (25), Ha 10
(10M), Ha 11.

TEMA 6. [Iponopuuu 1 nNpoueHThl.

[TonsiTve mponopuMK U €ro cBolcTBa. Jlenenne yucia Ha 4acTy, MPONOPLHOHAIBHO JAHHBIM YHCIIaM.
[IpouenTtsl. Buabl 3a1a4 Ha IPOLEHTHI.

TEMA 7. D1eMeHTbl TCOPUH CPABHEHHUH.

ITonsiTne cpaBHeHns. CBOMCTBA CPABHEHUN.

TEMA 8. IlociienoBaTeIbHOCTH H IPOTPECCHH.

[TonsiTHE TTOCIIETOBATENBHOCTH YHCET.

Apudmernueckass mporpeccusi. XapaKTEpUCTHUECKOE CBOMCTBO apuU(pMETHYECKOH MpPOTrpeccuu.
®opMmyJibl N-TO YIeHa, CyMMBbI N MEPBBIX YWICHOB apU(PMETHUECKON MPOTPECCHH.

I'eomerpuueckas mporpeccusd. @opmyssl N-ro 4YjaeHa, CyMMbI N NEPBBIX UYJIEHOB T'€OMETPUYECKOU
rporpeccuu. IlpuMmenenye nporpeccuu s NeEpPEeBoia AECITUIHON JIpoOY B OOBIKHOBEHHYO IPO0H.

TEMA 9. I'padpuku 0CHOBHBIX 3JIeMeHTApHBIX pyHKIMIl. CxeMa uccjae0BaHus QYHKIHIA.

Onpenenenne @yukuuu. [padpux ¢ysxnun. CrnocoObl 3amanus (QyHKUMNA. DaeMeHTapHOe
uccnenoBanue moseaeHus (ynkuun. Cnoxnas ¢ynkuus. OOpatnHas (yHkius. OyHKIUMH HECKOIBKUX
MEePEMEHHBIX.

Onementapuble QyHkuuu. O030p 3nemeHTapHbIX ¢GyHkiMid. Jlunelinas ¢ynkuus. Kanpartnunas
dyskmuay = ax?. CremenHas ¢ynkims Yy = X". OOpaTHas NPOMOPIMOHANBHAS 3aBUCHMOCTh. I'padux

8




npoOHo-muHeHOW  ¢yHkuuu. CreneHHas (QYHKIMS C  palMOHAJBHBIM  TIOKa3aTeleM  CTEIeHH.
[TokazatenpHas GpyHkuus. Jlorapudpmudeckas GyHKITuI.

TEMA10. IIpeodpa3oBanns rpagpukoB GyHKIHUH.

[TpeoOpasoBanue rpadukos. [lapamnenbHbii caBur rpaduka.

[IpeoOpazoBanue cummerpuu. Cxartne u pactshikeHue rpaduka. [loctpoenue rpadukoB GyHKIUN Yy =
[f(X)], y = f(|X|). CnosxeHue rpadukos.

TEMA 11. llousaTne ToxkaecTBa. ToxkaecTBeHHbIE IPe0OPa30BaAHUS.

OpnouneH. MuorowieH. CTaHaapTHbIA BUA MHOrowieHa. @opMysbl COKPAIIEHHOIO YMHOMXEHUS.
Crioco6 rpynnupoBKU. BeiHeceHne 0011ero MHOXKUTEINS 32 CKOOKU. Pa3nojkeHne Ha MHOKHUTEIH.

ToxnaectBo. ToxxaecTBeHHbIE TpeoOpa3zoBaHusl. YIPOCTUTH BhIpakeHUe. PalioHanbHbIE BBIpaKEHUS.
Merton maremaTrueckoi MHAyKIUU. Jloka3aTenbcTBa. Jl0Ka3aTebCTBO TOXKAECTB.

UppanuonansHble BbIpaxeHus. Apudmernueckuili kopeHb. CBOHCTBa CTENEHH € paliOHAIbHBIM
[IOKA3aTEJIEM.

[ToxazarenbHble BhIpaskeHUs. OCHOBHBIE CBOMCTBA MOKa3aTENbHBIX BhIpaxkeHUi. Jlorapupmuueckue
BeIpaskeHUs1. OCHOBHBIE CBOiCTBA Jiorapu(MoB. OCHOBHOE JIOTapu(PMUUECKOE TOKIAECTBO.

TEMA 12. Jloka3aTeJIbCTBO AJredpanvdecKux TOKIAECTB U HEPABEHCTB.

HepasenctBo. CyniHocTh J10Ka3arenabcTBa HepaBeHCTB. ONOpHbIE HEPABEHCTBA. AHATUTHYECKHUE U
CUHTETUYECKHE METOJbl J0Ka3aTelbCcTBA HEpPaBEHCTB. JlOKa3aTeabCTBO HEPABEHCTB OT MPOTHUBHOTO.
Jloka3aTesnbCcTBO METOJOM MaTEMaTHUYECKON MHAYKIINH.

Yuciioble BoIpaxkeHUsl. MeTObl CpaBHEHUS YHCIOBBIX BBIPAKEHU.

TEMA 13. PanuoHajibHble ypaBHEHHsl, HEPABEHCTBA M HX CHCTEMbI: 00IIHEe MeTOIbI
pelleHNs, HePABEHCTBA ¢ MOAYJISIMHU.

[TonsiTe panMoOHANBHOTO ypaBHEHUs W HepaBeHcTBa. OOIIas Teopus paBHOCHIBHOCTU YpPaBHEHUH U
HepaBeHCTB. JIMHelHble, KBaJpaTHbIE ypaBHEHUs U HepaBeHCTBA. /[poOHO — palMoHaJbHBIE ypaBHEHUS U
HepaBeHCTBa. Meron untepBasioB. CUCTEMbl YPABHEHUN U HEPABEHCTB.

YpaBHEHMS U HEPABEHCTBA, COJIEPIKALIUE TIEPEMEHHYIO 101 3HAKOM MOJyJisl. MeTo bl UX peleHus —
AHAJTUTUYCCKUN U TpaduuecKuii.

TEMA 14. MHppaumoHaiabHble, IOKa3aTeJbHble M JorapugMuyecKkue YpaBHeHHS,
HEPABEHCTBA U UX CHCTEMBI.

Onpenenennie ppalvoHaIbHBIX YpaBHEHUN U HepaBeHCTB. OCHOBHbBIE METOJbl PpEIICHUs] YypaBHEHUM:
BO3BEJICHUE B CTENEHb M NPOBEPKA pEIICHUs; MEPEeX0J K PaBHOCWIBHBIM NpeiokeHusiM. Ilepexon k
PaBHOCHIJIBHBIM TMPEIUIOKEHUSAM TIPH PEIICHUHN UPPAITMOHATBHBIX HEPABEHCTB.

OcHOBHBIE METOJIbl pEIIEHMs MOKAa3aTeIbHbIX YpPaBHEHUI: Mepexoi OT ypaBHEHHUS a
ypaBHenuto f(X) = g(X) ; BBeIeHHE HOBBIX TIEPEMEHHBIX.

HONEPN-[CO R

OCHOBHBIE METO/IbI pelIeHHs JIOrapu(pMHUUECKUX YpaBHEHHUI: METOJ] IOTEHLIMPOBAHUS; METOJI BBEJICHUS
HOBBIX MIEPEMEHHBIX; METO/1 JIOTapu(hMHUPOBAHUSL.

Pemienne norapudmuyeckux ypaBHEHMH UM HEPABEHCTB IIyTeM Iiepexoja K PaBHOCHIIBHBIM
npeuiokeHusiM. HectanapTHbie ciocoObl pelieHus JorapupMUIecKiX ypaBHEHUI 1 HEPABEHCTB.

TEMA 15. 3agaun Ha cocTaB/ieHHe YPABHEHMI U HEPaBEHCTB.

YpaBHEHHE KaK IPUMEP MATEMATUUECKON MOJEIN. 3a/laud Ha YMCIOBBIE 3aBUCUMOCTH. 3aJa4yM Ha
nporpeccuu. 3aJadyd Ha COBMECTHYIO paboTy. 3ajaud Ha JBM)KEHHE. 3aJaud Ha IPOLIEHThI, CMECH U
CIUIaBBHI.

3aaun, MaTeMaTHIECKUE MOJISIH KOTOPBIX COZIEpXKaT HepaBeHCTRa/

TEMA 16. Tpuronomerpunyeckne GyHknuu. OCHOBHbIC TPUTOHOMETPHYECKHE TOKAECTBA.

CuHyc, KOCHHYC, TaHT€HC, KOTaHT€HC IPOM3BOJIBHOrO yrina. Pamuannas mepa yrna. Panmannas mepa
yria. 3HaKH TPUTOHOMETpUYecKUX (yHKIMU. Tabnuiia 3Ha4YeHU TPUTOHOMETpHUYECKUX (QyHKIMH. YeTHOCTB,
NEPUOANYHOCTE. OCHOBHOE TPUTOHOMETPHUECKOE TOXKAECTBO. POPMYJIBI CIIOKEHUS apryMEHTOB. DOpMyIIbl,
CBSI3BIBAIOIINE TPUTOHOMETpUYECKHE (DYHKIIMM OJHOrO M TOro e aprymeHTta. ®opMmyibl NpUBEICHHUS.
@opmynbl  npeoOpa3oBaHMs CyMMbl TPUTOHOMETPHYECKMX (YHKIMI B mpOW3BENEHUE. Dopmyibl
npeoOpa3zoBaHus MPOU3BEIEHHUS TPUTOHOMETPUYECKUX (QYHKIIUI B CyMMY.

Jloka3arenbCTBO TPUTOHOMETPUYECKUX TOXKIECTB.

TEMA 17. IlonsiTe 00paTHOM TPUTOHOMETPHYECKOM (PYHKIUH.



[Tonsitue oOpaTHO# TpuroHomerpuyeckor ¢ynkumu. Mx cBoiictBa M rpaduku. JokazarenscTBo
TOXKAECTB, COZIEpKaMX (PYHKIMH apKCHHYC, apKKOCHHYC, QPKTAHTCHC ¥ APKKOTAHTCHC.
TEMA 18. To:xknecTBeHHbIe IPe00pa3oBaHNsi TPUTOHOMETPHYECKHX BbhIPAaKEeHHI.

ToxaecTBeHHbIE TPEOOPA30BaHUSI TPUTOHOMETPUUECKUX BBIPAKEHUI.

TEMA 19. loka3aTeJibCTBO TPUTOHOMETPHUYECKUX HEPABEHCTB.

Jloka3arenbCTBO TPUTOHOMETPUYECKUX HEPABEHCTB.

TEMA 20. TpuronomMmerpuuyecKkue ypaBHeHHsl, HEPABEHCTBA U MX CUCTEMbI.

IIpocrelimme  TPUrOHOMETPUYECKUE  YpPAaBHEHHUS U HepaBeHCTBAa.  Meronsl  peieHus
TPUTOHOMETPUUYECKUX YPAaBHEHUI: CBEJIEHUE K INPOCTEHIINM, CBEIEHHE K aareOpandeckuM IyTeM BBEICHMS
HOBOM IIEPEMEHHOM, PA3JIOKCHUE HA MHOMKUTEIH, CBEICHUE K OJHOPOAHOMY YPaBHEHHIO, HCIOJIb30BaHHE
YHUBEPCAJILHON IIOJICTAHOBKH, BBEJICHUE BCIIOMOIaTEJIbHOIO apryMEHTa.

OCHOBHBIE ~METOJbl  PELIEHHUs TPUTOHOMETPUYECKHX HepaBeHCTB. Vcnonb3oBaHue rpadukoB
TPUTOHOMETPUIECKUX (DYHKLIUH M YUCIIOBON OKPY>KHOCTH ISl PELIEHHS] TPUTOHOMETPHUECKUX HEPABEHCTB.

VpaBHEHHUS U HEPABEHCTBA, COAEpKAllUe 0OpaTHbIE TPUTOHOMETPUUYECKUE (DYHKIIUH.

MeTtoap! pelieHHst CUCTEM TPUTOHOMETPUYECKUX YPABHEHUM.

KoMOuHMpOBaHHBIE ypaBHEHHUS U HEPABEHCTBA.

TEMA 21. I'eoMeTpus TPEYroJabHUKA U YeThIPeXyroJabHUKA.

[TpsiMOyrobHBINA 1 paBHOOEIPEHHBIN TPEYTOIBHUKH.

[Tpon3BOIBHBINA TPEYTrOIbHUK. 3aMeUaTEeNIbHbIE TOUKU U IMHUM B TpeyrojabHuke. Teopembl UeBsl u
Menenas.

YacTHble BUIBI YETHIPEXYTOJIBHUKA U X CBOKMCTBA. [IpOM3BOIIBHBIEC YETBIPEXYTOJILHUKY.

TEMA 22. Oxkpy:XHOCTb. BniicaHHbIe ¥ O CAHHbIE MHOTOYI0J1IbHUKH.

Brmcannble U onucaHHbIE TPEYTOIBHUKU. [IpOM3BOIIBHOE PACIOIOKEHHE OKPYKHOCTH M TPEYTOJIbHUKA.
Oxpy>kHOCTB, TipsiMast U (popmyria Ditnepa.

BrvcanHble M ONMCAHHBIE YETHIPEXYTOJIBHUKA U MHOrOyrojabHUKH. Teopema Iltonemes. llpaBunbHble
MHOT'OYT'OJIBHUKH.

TEMA 23. Ilnomaan reomeTpudeckux (puryp.

[Tonsstne 1uomanu. Eauaunsl  u3mepenus  muomane. @Dopmynsl  IUIOMALEH  OHOBHBIX
reOMETpUUYECKuX puryp.

TEMAZ24. IIpeodpa3oBanusi IJI0CKOCTH. BekTopBbl.

JIBuxkenue, nonodue, roMOTETUS, MHBEPCUS U UX IPUMEHEHHUE K PELIEHUIO 3a/1ay.

Ilonsatue BekTopa. Bunbl BekTOopoB. JleWCTBUSA HajJ BEKTOpaMU. BEKTOpHBIM METOJ peLIeHUs
F€OMETPUYECKHX 3a/1a4.

TEMA 25. U300paxenne NpOoCTPAHCTBEHHBIX GUIYpP HA MJIOCKOCTH W 33/1a4U HA MOCTPOCHHUE
Ce4YeHHs] MHOTOTPAHHUKOB.

OOmme cBeAeHUs O MOCTPOSHUH H300paKEHUH reoMeTpUuYecKuX (UIyp B MapajuleNbHON MPOEKIHU.
Ad¢unnble u MeTpuueckue cBoicTBa. [lomHOTa M MeTpuYecKas Oonpe1eIeHHOCTb.

[TocTpoenne n300pa>keHUi MHOTOIPAaHHUKOB U KPYTJIBIX TEIL.

[TocTpoenus Ha U300paKEHUAX TNIOCKUX U IPOCTPAHCTBEHHBIX PUTYD.

TEMA 26. B3amMHoOe pacnoJioikeHHMe TPSIMO M IUIOCKOCTH, B3aMMHOE PAaCIOJI0KeHHe
IUIOCKOCTel. /[ByrpaHHbIe YIJIbI.

B3anmHOe pacnosiokeHue NpsAMOU U IIIOCKOCTH.

B3anmHoOe pacnosiokeHue TI0CKOCTEN.

JIByrpaHHbI€ yIJIBIL.

TEMA 27. CkpemuBaroumuecsi NnpsiMmbie, MHOTOIPaHHbIE YIJIbI U IVIOINAAU CeYECHUM.

CkpenuBaronmecs npsmMble, yrojl 1 pacCTOSHUE MEKIY CKPELIMBAIOLIMMUCS MPSIMBIMU. YTOJI MEXIY
IPSIMOM M TUNIOCKOCTBIO.

JInHelHBIA yroa ABYTrpaHHOro yria. TeopeMsl CHHYCOB U KOCHHYCOB Il TPEXTPAHHOIO yTJIa.
MHoOrorpasssie yTIibl.

3ajauM Ha CEYEHHs MHOTOIPDAaHHUKOB. Meron cnenoB, METOJ BCIOMOIATEIbHBIX JIMHUH,
KOMOMHHMPOBAHHBINA METOJ] IOCTPOEHUS CEUEHUH.

TEMA 28. IloBepxHOCTH H 00beMbl MHOTOTPAHHHKOB.

3amaur Ha BEIYMCIICHUE TIIONTA/IeH ITOBEPXHOCTEH MHOTOTPAHHUKOB.
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38.,[[8.‘-11/1 Ha BBIYHCIEHHE 00HEMOB MHOT OIr'PaHHUKOB.

TEMA 29. [ToBepXHOCTH U 00beMbI KPYIJIbIX TeJ.

3agaun Ha BBIYMCIICHUE IIJIOIIAEH MOBEPXHOCTEM KPYITIBIX TE U X YacTeH.

3aj1a4un Ha BBIYKCIIEHHE 0OBEMOB KPYTJIBIX TEJ U UX YacTeH.

TEMA 30. Kom0nHAUMM MHOTOTPAHHUKOB, 321241 KPYIJIBIX TeJl, 321a4H Ha IKCTPEMYMBI.
B3anmHO€E pacnonokeHue MHOIOTPAHHUKOB U KPYTJIBIX TEI

IIpuMeHeHre reoMEeTPUIECKUX TOCTPOECHUM U IIPOU3BOJHOM K PELICHHUIO 337a4 Ha SKCTPEMYM.

6. YAEBHO-METOJNYECKOE OBECIIEYEHUE CAMOCTOSITEJIBHOM PABOTHI

OBYYAIOIIIUXCHA
No Bun camocrositensHoi# paboThl 00y4aromuxcst
W HaumeHoBaHue pasiena AUCHUILINHBI
1 | IloHsATHE MHOKECTBA YHMCEN: HAaTypaJlbHbIE, IToaroToBka Kk ycTHOMY cOO€Ce0BaHUIO

LieNble, pallMOHAIbHBIE, UPPALlUOHATIbHBIE U
JeWCTBUTENIbHBIE YHCIIA.

2 | M3oOpakeHue 4ncen Ha YUCIOBOM OCH. [ToaroTroBka K yCTHOMY COOECEIOBAHUIO
CpaBHeHue uuces, 3HaKH HEPaBEHCTBA.
UucioBble TPOMEKYTKH.

3. | Monynp aelictBuTensHOro uncia. CBoiicTea IToaroroBka K TECTUPOBAHUIO
Monyis. ['eomerpudeckas HHTEpIpeTanus
MOJ1YJIsl YUCIIA.

4. | Jenurens u kpatHoe. [IpocThie 1 cocTaBHBIE [ToaroToBka Kk ycTHOMY coOece0BaHUIO
yuciaa. HOJl u HOK uucen. Anropurm
EBximna.

5. | Hemumocts uncen. [IpuzHaku 1e1umMocTi [ToaroToBka K ycTHOMY cOO€CEIOBAHUIO
quce.

6. | [Iponopiyu U MPOLIEHTHI. [ToaroToBKa K yCTHOMY cOO€Ce0BaHUIO

7. | DnemMeHThl TEOPUH CPABHEHUII. [ToaroToBka K ycTHOMY coOece10BaHUIO

8. | IlocienoBaTenbHOCTH M IPOTPECCHH. [ToaroToBKa K yCTHOMY cOO€CeI0BaHUIO

9. | I'paduku OCHOBHBIX 3NIeMEeHTapHbIX GyHKIMH. | [ToAroToBKa K TECTUPOBAHUIO
Cxema uccnenoBanus GyHKIUH.

10. | IIpeoGpa3zoBanus rpaduKOB HYHKIHH. [ToaroTroBka K yCTHOMY cOOece/I0BaHUIO

11. | IlonsTue ToxkaecTBa. ToxXaeCTBEHHbIE [ToaroToBka Kk ycTHOMY coOece10BaHUIO
peoO0pa3oBaHuUsL.

12. | okazaTenbcTBO anreOpanyeckux ToxaecTB U | IloAroroBka K TECTUPOBAHHIO
HEPABEHCTB.

13. | PanmonanbpHble ypaBHEHUS, HEPABEHCTBA U [ToaroToBka K ycTHOMY coOece0BaHUIO
UX CUCTEMBI: 00IIMe METObl PEIeHHUS,
HEPaBEHCTBA C MOJYJISIMU.

14. | UppauuoHnanbHble, IOKa3aTeIbHbIE U [TonroroBka K yCTHOMY cOO€CeI0BaHHUIO
JorapugMuyUecKre ypaBHEHHs, HEpaBEHCTBA
U UX CUCTEMBI.

15. | 3agaum Ha cocTaBleHUE YpaBHEHUH U [ToaroToBka K ycTHOMY coOece10BaHUIO
HEPABEHCTB.

16. | Tpuronomerpuueckue pyHkunuu. OCHOBHbIE [ToaroToBka K ycTHOMY coOece10BaHUIO
TPUTOHOMETPHUECKHE TOXKIECTBA.

17. | TlonsiTue 06paTHOM TPUTOHOMETPHUUECKOM [TonroroBka Kk yCTHOMY cOOeceI0BaHHUIO
(GYHKIMH.

18. | ToxxnecTBeHHBIE TPEOOpPa3OBaAHUS [TonroroBka Kk KOHTPOJILHOU paboTe
TPUTOHOMETPUYECKUX BBIPAKECHUH.

19. | lokazaTenbCTBO TPUTOHOMETPUIECKUX [TonroroBka Kk yCTHOMY coOece10BaHUIO

HCPABCHCTB.

TpuronomeTpuyeckue ypaBHEHHUS,

IToaroToBka K TECTUPOBAHUIO
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20.

HCPAaBCHCTBA U UX CUCTCMBIL.

21. | 'eomerpus TpeyroipbHUKA U [ToaroroBka kK yCTHOMY coOeceI0BaHUIO
YEeTHIPEXYTOJIbHUKA.
22. | OkpyxHOCTh. Brincannsle u onucaHHble [ToaroToBka K ycTHOMY cOO€Ce0BaHUIO
MHOTOYT'OJIbHUKHU.
23. | [lnomaay reoMeTpu4eckux Quryp. [ToaroToBka K KOHTPOJIBHOHN paboTe
24. | IlpeoOpa3zoBaHus IIOCKOCTU. BEKTOPBHL. [ToaroroBka Kk yCTHOMY cOOeceI0BaHUIO
25. | N3obpakeHue npocTpancTBeHHBIX (puryp Ha | [ToAroToBKa K YCTHOMY cOOECeI0BaHUIO
IJIOCKOCTH U 337a4i Ha TOCTPOCHHUE CEYCHUS
MHOT'OTPaHHUKOB.
26. | B3anMHoe pacrioyioskeHue npsMoi u [ToaroToBka K ycTHOMY cOO€CEI0BAHUIO
IJIOCKOCTH, B3aUMHOE PACIIONIOKEHHE
IJIOCKOCTEN. JIBYIrpaHHbIE YTJIbI.
27. | CkpemuBatoniyecst mpsiMbie, MHororpanusie | [IoaroroBka k yctHoMy coOece10BaHHUIO
YTJIbL U IUIOIIA/IA CEYEHUM.
28. | IloBepxHOCTH ¥ 0OBEMBI MHOTOI'PAaHHHKOB. [ToaroToBKa K yCTHOMY cOO€CeTOBaHUIO
29. | IloBepXHOCTH ¥ 0OBEMBI KPYTJIbIX TEJl. [ToAroToBKa K TECTUPOBAHUIO
30. | KomOunanmu MHOTOTPaHHHUKOB, 3amaun | [loxrororka k 3amute pedeparo
KPYTJIBIX TEN, 33/1a4U Ha SKCTPEMYMBI.
7. ®OHJ OHEHOYHbIX CPEACTB
7.1. OueHo4Hble MaTepUAJIbI VISl MPOBEJeHNs TeKYIEero KOHTPOJIsl yClIeBaeMOCTH
HaumenoBanue temsl (pa3aena) IuCIUTLTAHBI CpencTBa TeKyIero [Tepeuenn
(Momyist) KOHTPOJISl yCIIEBAEMOCTHU KOMIIETEHIIHH

1. | IloHaTre MHOKECTBA YKCEN: HATYPAJIbHBIE, VYerupii onpoc, rectupoBanue | YK-1, (VK-
LEJIbIE, PALIMOHAIBHBIE, UPPALIMOHAIBHBIE U 1.1);
JICHCTBUTENIbHBIC YUCIA.

2. | M300paxeHue yucel Ha YUCIOBOM OCH. Yernsiii onpoc, Tectuposanue | [TK- 1 (ITK-
CpaBHeHHE uncen, 3HaKU HEPABEHCTBA. 1.1, IIK -1.2,
UmncaoBbIe MPOMEKYTKH. K- 1.3);

3. | Monyip neiictButensHoro gyncia. CBoicTBa Y CTHBIH 0OMPOC, TECTUPOBAHHE
MoyJist. ['eomMeTprueckas HHTEPIpeTaLHs IIK-3 (IIK -
MOJIYJISl YHCIIA. 3.1,

4. | Henurens u kpatHoe. [IpocThie u cocTaBHBIE Yerusiii onpoc, Tectupopanne | 11K-3.2)
ymucia. HOJl u HOK umncen. Anroputm EBkinja.

5. | Jlenumocts uncesn. IIpu3Haku AeIMMOCTH YHCEIL. VCTHBII ONIPOC, TECTUPOBAHUE

6. | IIpomopriu ¥ MPOLIEHTHI. Y CTHBIN OIIPOC, TECTUPOBAHUE

7. | DneMeHThl TEOpPUH CPAaBHEHUI. KonTponbHO€E TECTHpOBaHUE

8. | IlocienoBaTelbHOCTH M ITPOTPECCHH.

9. | I'paduku OCHOBHBIX JIEMEHTAPHBIX (DYHKIIHHA.

Cxema nccnenoBanus QyHKIUH.

10. | IIpeobpa3zoBanus rpadukoB GyHKIHUIL. VCTHBI OIIPOC, TECTUPOBAHUE

11. | Ilonsatue ToxaecTBa. ToXIeCTBEHHEBIC Y CTHBIH 0MPOC, TECTHPOBAHHE
npeoOpa3oBaHuUsI.

12. | JlokazareiabCTBO anredpandeckux TOKIECTB U KontposasHoe TecTupoBanue
HEPaBEHCTB.

13. | PanmonanbHbIC ypaBHEHHUsI, HEPABEHCTBA U UX VCTHBII ONPOC, TECTUPOBAHUE
CUCTEMBI: 001lMe METOIbl pelIeHus,

HEPAaBEHCTBA C MOAYJISIMHU.
14. | UppauuoHanbHble, TOKa3aTeIbHbIE U VCTHBIN 0NpOC, TECTUPOBAHUE

X CUCTEMBI.

JIOFapI/I(I)MI/I‘{CCKI/IC YpPaBHCHUS, HCPABCHCTBA U
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15. | 3apauu Ha cocTaBlIeHUE YPABHEHUN U VY CTHBIH 0Npoc, TECTUPOBAHUE
HEPaBEHCTB.

16. | Tpuronomerpuyeckue pyHkunu. OCHOBHbIE VCTHBIIH 0MpOC, TECTHPOBAHUE
TPUTOHOMETPUYECKHE TOXKAECTBA.

17. | IlousaTue oOpaTHOI TPUTOHOMETPUUECKON VY CTHBIH 01Ipoc, TECTHPOBAHUE
byHKUIHN.

18. | ToxxnecTBeHHBIE TPeOOpPa3OBAHUS VY CTHBII OIPOC, TECTHPOBAHKE
TPUTOHOMETPUYECKHUX BBIPAXKEHUH.

19. | loka3aTenbCcTBO TPUTOHOMETPHUECKUX Y CTHBII 0IPOC, TECTHPOBAHUE
HEpaBEHCTB.
Tpuronomerpuuecknue ypaBHeHUs, HEpAaBEHCTBA YCTHBIN 0NPOC, TECTUPOBAHUE

20. | ¥ UX CUCTEMBI.

21. | 'eomeTpusi TPEyToOJIbHHUKA U YETHIPEXYTOJbHUKA. VCTHBIN ONIPOC, TECTUPOBAHUE

22. | Oxpy>KHOCTb. BrircaHHbIE U ONKMCAHHBIE VCTHBIH 0IPOC, TECTHPOBAHUE
MHOTOYT'OJIbHUKH.

23. | Ilmomaayu reoMeTpu4ecKux Guryp. KoHTposbHOE TeCTHPOBaHHE

24. | Ilpeobpa3oBaHus IIOCKOCTH. BEKTOPBHI. Y CTHBIH 0Mpoc, TECTHPOBAHUE

25. | 300pakeHne MpOCTPAHCTBEHHBIX GUTYp Ha VCTHBIH 0IPOC, TECTHPOBAHNE
IUIOCKOCTH M 33Jjaul Ha IIOCTPOEHHE CCUCHUS
MHOTOI'PaHHHKOB.

26. | B3zanmHOE pacnoyioKeHUE MPSIMOU U TIJIOCKOCTH, VYCTHBIN ONIPOC, TECTUPOBAHUE
B3aHMHOE PACIIOJIOKEHHE TIOCKOCTEH.
JIByrpaHHBIE yTJIBL

27. | CKpeuuBaronyecs npsiMble, MHOTOIPaHHBIE YITIbI | Y CTHBIN ONPOC, TECTUPOBAHUE
¥ IUIOLIAJM CEUCHHH.

28. | IloBepxHOCTH U 00BEMBI MHOTOIPaHHUKOB. VY CTHBIIT OIIPOC, TECTUPOBAHUE

29. | TloBepxHOCTH U OOBEMBI KPYTJIBIX TEIL. Pedepar. Cobecenosanne

30. | KombuHanmm MHOTOrpaHHUKOB, 33/1a4U KPYTJIBIX IToxroToBKa K 3amuTe
T€J, 3aJ1a9K Ha DKCTPEMYMBL. pedeparos, npeseHranmii

B ynuepcurere BPC mpumensiercs npu peanu3alid BCeX IUCHUIUIMH (B TOM YHCIE TMpU
OLICHMBAHMU KYPCOBBIX paOoT (IIPOEKTOB)) U MPAKTHK, YCTaHOBJIEHHBIX yueOHbIMU mi1aHamu OI1 BO.

Ornenka oOyuaromerocs o guciuruiae B bBPC ¢popmupyercs us:

- 0aJTOB, TIOJIYYEHHBIX TIPU MPOBEJACHUU TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH;

- 0aJI0B, OMYUYEHHBIX HAa MMPOMEKYTOYHON aTTeCTallUU.

bannel, monmydeHHble OO0ydYarOmMMUMCS TP TPOBEACHUH TEKYIIEro KOHTPOJS YCIEBAEMOCTH,
MPEJCTaBISIIOT c000i cymMMy 0aiioB, MOMYyYEHHBIX MO KOHTPOJIBHBIM TOYKAM, a TAaKXKE JOMOJTHUTEIbHBIX U
IPEMUATIBHBIX 0AJUIOB.

PesynbTaThl TEKyIIero KOHTPOJIS yCIIEBAEMOCTH (PUKCUPYIOTCS B €AMHBIX ISl BCETO YHUBEPCUTETA
KOHTPOJIBHBIX Cpe3aX, yCTaHaBJIMBAaeMble IOCJE OMpPENEIeHHOro nepuoaa oOyueHus. s ouHoit ¢Gopmbl
00y4eHUsI YCTAaHABIUBAIOTCS 2 KOHTPOJBHBIX Cpe3a B KKIOM cemecTpe. JlJis 3a04HON — MO pe3yJsibTaTaM
UTOTOBOT'O KOHTPOJISI OCBOEHUS TUCUHUILITUHBI.

[To xaXxTOMy KOHTPOJIBHOMY Cpe3y 00ydarolieMycsi HauuCstoTCes 6auibl 3a:

- IOCEIIAEMOCTb B olieHuBaeMblii nepuoa (20%);

- pe3yabTaThl 00yueHus 1o (80%):

a) OCBOCHHBIM 3a OLICHUBAEMBIN MEepHo pa3aenaM u (WiH) TemaM (ouHas Gopma 0O0ydeHus);

0) mucuuruinHe (0OYHO-3a09HAsI ¥ 3a04Has popma oOydeHus).

[To nucruruinHe oOydaroeMycs MOTYT ObITh HAYUCIICHBI:

- TOTIOJTHUTEIbHBIE OaJlTbI;

- IpeMuaIbHbIe OAIUTHI.

[TepeBoa OLEHOK W3 MATHOALTLHON cHUCTeMbl OlleHHBaHHS B 100-0auibHYIO MO JUCHUTIIMHAM U
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NpaKkTUKaM, a TaKXe OIICHOK OOYydYaroIluxcs, MEepeBelEeHHBIX B YHMBEPCHTET M3 JPYIMX OpraHH3alui,
OCYILECTBIIIOLINX 00pa30BaTENbHYIO0 AEATENbHOCTh, B KOTOpbIXx BPC He mnpumMeHsnace, U B ApPYrux
NOJOOHBIX CITy4asiX OCYIIECTBIISIETCS CIEAYIOIINUM 00pa3oM:

- «OTJINYHO» - 85-1000a/1,10B;

- «xopouo» - 70-84 6a/10B;

- Ky/I0BJIETBOPUTEJIBLHO» - 51-69 6a/1710B;

- «3a4TeHo» - 51 6ajI.

MakcumanabHOe KOJIMYEeCTBO Oa/uIoB OOydaromerocs Mo OJHOW JMCHUIUIMHE (BKJIIOYas Oasuibl,
NOJYYCHHbIE IPH MPOBEACHUM TEKYIIEr0 KOHTPOJS YCIEBAeMOCTH, W OaJulbl, IOJIyYeHHBIE Ha
MIPOMEKYTOYHOM aTTecTanuu) cocrapisger 100 6amos.

Ecnu cpennuii pedTHHTOBBINA Oai CTylneHTa MO AMCUUIUIMHE TapaHTHPYET €My MOJOKUTEIbHYIO
OLIEHKY, B COOTBETCTBHUHU CO LIKAJIOH OLIEHOK, TO IIpenoiaBaTellb 00s13aH IPU KeJTaHUH CTYICHTa BHICTABUTh
COOTBETCTBYIOIYIO OIICHKY 0€3 UTOrOBOTrO KOHTPOJIS, TPOCTABHUB MOJIYUYCHHBIH UM CpeHUN PEeHUTUHTOBBIN
Oan.

CTyleHT MOXKET MOBBICHTH CBOM PEHTHHIOBBIM Oai, MPOXOsS UTOTOBBI KOHTPOJb, HO MPU 3TOM
BECOMOCTh HAOPAHHOTO B XOJI€ TEKYIIETO KOHTPOIISA CpeAHEro peidTuHroBoro 6amia cocrasiser: 0,5 (50%).

[To aucuMNIMHE C UTOTOBBIM KOHTPOJIEM — «3a4€T» CTYACHT JOIYCKAaeTCs K cllaye 3a4eTa TOJbKO B
TOM CJly4ae, €ClId €ro CpeAHUNH peUTHHIOBBIN Oal 1o uToram cpe3os cocrasisieT 30 u BbiIe. B mpoTuBHOM
cllydae OH aBTOMAaTMUYECKH IOJyyaeT — «He3auTeHo». Ecnu ero cpeaHuil peHTHHroBBIM Oail Mo UTOraM
Cpe30B cOoCTaBJIAET 51 U BBIIIE, OH ABTOMAaTUYECKH MOIYYaAET — «3a4TEHON.

B cnywasx, Korma CTYACHT JKeNaeT MOBBICUTH CBOW PEHTHHIOBBIM Oalmi W MPUHUMAET peIIeHHe
y4acTBOBaTh B MPOMEXKYTOYHON aTTECTAallUU, TO BECOMOCTh CPEIHEr0 PEHTHHIOBBIX OaJlIOB, MOTY4YE€HHBIX
IpU NPOBEACHUM TEKYILIero KOHTPOJS YCIEBAEMOCTH U IOJYYEHHBIX Ha MPOMEXKYTOUYHOM arrecTaluuu
cocrasmsieT: 0,5 (50%) u 0,5 (50%).

[Ipy npoBeaeHMM TEKYLIEr0 KOHTPOJIL YCHEBAEMOCTU  IPEMOJAaBaTelIb MOXKET  Y4ecTb
JIOTIOJIHUTENbHbBIE OaJIJIbl B KAUeCTBE MMPEMHUANIbHBIX 0AJUI0B, HAUHUCIISIEMBIX 00yYaroIeMycs:

- OTIPEJICIICHUS IOTIOJTHUTENBHBIX 0AJIJIOB 10 HAYYHO-HMCCIIEI0BATEIBCKOM IEATEIbHOCTH

Iloka3arenn bayibl

[Ty6nukanus cTaTbu B )KypHasle, COOpHUKE TPYJOB POCCHICKOM, Ot 5 no 10
peruoHanbHOM, By30BCKOW KOH(epeHIIUN

[TyGnukaryst Te3UCOB CTaTbu B COOPHUKE TPYOB POCCUICKO, Ot 5 no 10
peruoHaIbHOM, By30BCKOM KOH(EpEHIINH, IENOHUPOBAHHUE CTAaThU

Jloknasipl Ha KOH(GEPEeHIMSIX: BHYTPHBY30BCKHX, MEXBY30BCKHX, Ot 5 no 10
BCEPOCCUNCKUX M MEKIYHAPOIHBIX

YyacTue B KOHKypCax I'PaHTOB: BHYTPUBY30BCKHM, PpETMOHAIIBHBIM, Ot 10 mo 15
BCEPOCCUNCKUI M MEXKTYHAPOIHBIN

VYyactue B koukypcax HYUPC: BHyTpuBY30BCKHil, pETHOHAJIBHBI, Ot 5 no 10

BCEPOCCUMCKUI M MEXKTYHAPOIHBIN

VYyacTue B U3roToBJIECHUU AEMOHCTPALIMOHHBIX MaTepHasoB, HasAAHbIX | Ot 5 10 10
1 y4e0HO-METOAMYECKUX TOCOOUH U T.J.

ITonyyeHue nareHTa, CBUIETEIbCTBA HA OXPaHy UHTEIJIEKTYAJIbHON Ot 10 go 15
COOCTBEHHOCTHU

YyacTtue B By30BCKOM, MEKBY30BCKOM, BCEPOCCUICKON ONMMIIMaAax Ot 5 o 10

Buenpenue pe3ynpraTtoB Uccie10BaHUN B y4eOHBIH, Ot 5 no 10

MIPOU3BOJICTBEHHBIN MTPOIECC

- OTIpPE/ICNICHUsI IOMOJIHUTEIBHBIX 0aJJIOB 1O OOIIECTBEHHOMN ACSTEIHhHOCTH

IMoka3zarean Banasl

VYyacTie B OpraHM3allMOHHOM CcTpyKType (akynasreTa: crapocta rpynmsl, | Ot 10 go 15
Kypca, mpodopr cTyeHTOB (aKyJabTeTa U T.1.
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Opranuzanus pa3oBbIX OOIIECTBEHHBIX akIMi Ha (pakynsrete, B yHuBepcutere | Ot 10 1o 15
U T.J.

Yyacte B KYJIBTYpPHO-MAacCOBBIX MepompusaAtusix Ha ¢akynsrere, B | OT 10 1o 15
YHHMBEPCUTETE U T.1L.

VYyactue B BY30BCKMX CIOPTHUBHBIX, OpraHu3alMoHHO-BocnuTaresnbHbIX | OT 10 mo 15
MEPOTPUATHSIX

Yyacte B  TOPOACKHX, OOJACTHBIX CHOPTHUBHBIX, opraHu3zanmuoHHo- | Ot 10 go 15
BOCITUTATEIbHBIX MEPONPUITHSIX

VYyactue B POCCHIMCKHX, MEXKIYHAPOJIHBIX CHOPTUBHBIX, opraHuzanuoHHo- | Ot 10 mo 20
BOCITUTATEIbHBIX MEPONPUITHSIX

Becomocts cpennero pedTuHroBoro 0Oamiga M 0ayuioB, MOJYYEHHBIX Ha Iepeclaye, COCTaBIseT
cootBercTBeHHO: 0,3 (30%) 1 0,7 (70%).

Ecnu ctyneHT mocie mepeciayd He MOJIYYWIT MOJIOKHUTEIbHOW OIICHKH, TO OH B YCTaHOBJICHHBIE
BY30M CPOKH HJIET Ha KOMUCCHOHHYIO Mepecaavy AUCUUIUINHBL.

Becomocts cpennero 0aiia, moy4eHHOTO IpU KOMUCCUOHHOM cjaue, COCTaBISIET, COOTBETCTBEHHO
0 (0%) u 1 (100%), a Ganbl, MOTyYEHHBIC IPU TOBTOPHOM CAa4e — aHHYJIUPYIOTCS.

CryneHT, NpOMyCTUBIIMM TEKYIIUH KOHTPOJb M0 YBAaXUTENbHOM NpuuuHe (00JIe3Hb WU HHBIE
NPUYHMHBI, TOATBEP)KACHHBIE JOKYMEHTAJIbHO), JOJDKEH €ro TMpOWTH A0 CAa4d  CJIEeIYIOIIEro
MPOMEKYTOUHOTO KOHTPOJISL MO JUCHUIUIMHE. (15 3TOro ¢ paspemieHusi AekaHa (axkyinpTeTa, TUPEKTOpa
MHCTUTYTa (OPMHUPYETCS MHINBHIyalbHAs OaJUTbHO-PEHTUHTOBAsI BEIOMOCTbD.

HtoroBas olieHKa MO pe3yjbTaTaM OCBOCHUS TUCIUIUIMHBI BBICTaBISETCS MO S5-OaibHOM IKane
WM B 3a4eTHOM ¢opmare (B COOTBETCTBHHM C (OPMOH NMPOMEKYTOYHOH aTTECTallid IO IUCIHILUINHE,
YCTaHOBJICHHOM YUCOHBIM IIJIAHOM).

HtoroBast oljeHKa 3aHOCUTCSI B AK3aMEHALMOHHYIO (3a4€THYI0) BEJOMOCTb U 3aUYETHYIO KHIKKY
CTyJEHTA.

HToroBslii rocy1apCcTBEHHBIN IK3aMEH IO CIIEHUANIbHOCTH oleHuBaeTcs no 100 — 6amibHOMN mKae.

[TpaBuna nepeBoga oueHok u3 100-0ayIbHON CHUCTEMBI B MATUOAIBHYIO CHCTEMY MPHUBEACHBI B
tabnuue 1.

®opma OTpuunareasHast IosoxxuTEBHBIC
NMPOMEeKYTOYHOM OlleHKAa OIlEHKH
aTTecTAlMH MO

AUCHMILIMHE, IPAKTHKE

3auer He 3auteno 3auteHo
(menee 50 OasuIoB) (6oiree 50 GayioB)
KypcoBas pabora HeynossaersopureibHO [YioBiaersop.  [Xopouio OTiau4yHo
3auver ¢ OleHKoH (menee 50 6annoB) (51-69 Gamnos) |(70-84 (85-100
OK3aMeH 0aJuI0B) 0aI0B)

7.2. OleHOYHBbIe MaTepPUAJIbI IS IPOBE/IeHUs] MPOMEXKYTOYHOI aTTecTalu
DJleMeHTApHAsi MATEMATHKA!
(nByx-mpoduibHbIi: 4, 3auet; 5, 3aueT; 6, SK3aMeH).
OueHoYHbIe MATEPHAJIBI JJI5 POBe/IeHUs] TEKYIero KOHTPOJIA

Texkyumuii KOHTPOJNb 3HAHUN CTYJIEHTOB OCYIIECTBIISETCS MPOBOJMMBIMU IO OCHOBHBIM TEeMaM
JVICIIATUTAHBI CIIEIYIONMMA KOHTPOJIHHBIMH OIICHOYHBIMH MEPOTIPHITHASIMU:

TecT U3 15 BompocoB (HIKe TaH KOMIUIEKC 3aJJaHui );

® MHHHU-TIPOEKT (TPUKIIATHOMN).

e Tect mpoBepsieT TEOPETUUECKYIO MMOATOTOBKY, IPOEKTUPOBAHNUE — MPAKTUYECKYIO.

B TemMBbl NpPOEKTOB BKIIIOYEHBI TEXHOJOTHMH, HE TOJBKO paccMaTpuBaeMble Ha 3aHATUSAX, HO WU
NpeJIOKEHHBIE JIJIsI caMOCTOsATENbHOrO u3yueHus. [Iposepsiercss copMHpoBaHHOCTh YMEHUSI PUMEHSTH
KOHKPETHBbIE TEXHOJIOTUM B Y4YeOHOM IIpoliecceé B paMkaxX (parMeHTa ypoka MaTeMaTHKH, yMEHUS
OpPraHU30BBIBATH HCCIIEIOBATENBCKYIO JEATENIbHOCTh YYalllUXCsl NMPU NPUMEHEHUM HCCIIEeN0BAaTEIbCKOM
TEXHOJIOTUHI

IIpuMephI OLIEHOYHBIX MATEPHAJIOB JISl IPOBEACHHUS TEKYylLIeH aTTecTalMu 00y4aroIMXCs 10
AUCUHMIIHHE
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[TpuMepbl TECTOB It OLIEHKU COPMHUPOBAHHOCTH KOMITETCHLIMH JUIsI OLIEHKH C(HOPMUPOBAHHOCTHU
anemMeHTOB KoMmreTreHIun YK-1 - «CrocoOeH ocymecTBISTh MOWCK, KPUTHUYECKHH aHAIW3 W CHUHTE3
uH(pOpMaIIUK, IPUMEHAITh CUCTEMHBINA TIOJXO JUIS PEIISHUs] TOCTaBIeHHBIX 3a1au», [IK-1 - «Cmocoben
OCBaMBaTh U HCIOJIb30BAaTh TEOPETHUYECKHUE 3HAHUS U MPAKTUYECKUE YMEHHUS U HaBBIKM B IMPEIMETHOM
obmacTi mpu pemeHun npodeccnoHanbHbIX 3anaun,l1K-3- «Crnocoben ¢GopMHpoBaTh pa3BUBAIOLIYIO
00pa3oBaTeNbHyI0 Cpeay Ul JAOCTHXKEHUS JIMYHOCTHBIX, IPEIMETHBIX U METalnpeIMETHBIX Pe3yJbTaTOB
00y4YeHUs CPEJICTBAMU TPEIOIaBAEMbIX YUCOHBIX MPEIMETOBY.

3adanus 011 MUNOBLIX KOHMPOIbHBIX padom

Apudmernka
1. Oten u cbIH pelInIN NOMEPUTH LIAaraMU PACCTOSIHUE MEX]Y ABYMsI J€PEBbSIMH, JJISl YETO OTOLLIH
OJIHOBPEMEHHO OT OJHOr0 M TOro ke jaepema. Jnuua mara otma — 70 cm, ceiHa — 56 cM. Haiitu

PACCTOSIHUE MEXITY dTUMU JCPEBBSIMHU, €CITH U3BECTHO, YTO Cieabl uX coBnaym 10 pas, mpudém B OCICTHUN
pa3 poBHO Y BTOPOTO JiepeBa.

2. Jlokaszats, uro HO/I(n1, n2) - HOK(ng, N2) = N1 - na.

3. Haiitu nBy3HauHOE YHMCIIO, paBHOE CyMMe ero nudp, yBeTUUIeHHOH B 6 pas.

4. HOK aByx uncen paBHo 240, a ux HOJI paBen 8. HaiiTu 3TH uncna, eciiu U3BECTHO, YTO MEHBIIIEE
U3 YKCEJ COJECPXKHUT TOJIBKO OJIMH MHOXHUTENb S, HE BXOAAIINUN B O0JIbIIIEE YUCIIO.

5. HOK nByx uucen, He aensmuxcst Apyr Ha apyra, paBao 630, a ux HOJl pasen 18. Haiitu >ti
qHucna.

ie

] o o
6. Manbl 1pobu - u . Haiitu HanGoinbliee U3 Beex umcel, NP ACICHUN Ha KOTOPOE KaIOW U3

JMaHHBIX IpoOel MOTyYaroTCs 1elible YUCIa.

7. Kons, Cepéxa u Bans perynspHo xonunu B kuHoreatp. Konst ObiBan B HEM Kakablii 3-i JieHb,
Cepéxa — kaxapld 7-i, Bans — kaxnapiii 5-it. CerogHst Bce peOsita Obutn B kuHO. Korma Bce Tpoe
BCTPETATCA B KWHOTEATPE B CICIYIOIUI pa3?

8. I M3roTOBJIEHHUS HOBOTOJHUX MOJAPOYHBIX HAOOPOB KYyHMWJIM OPEXOB, KOH(PET U MPSHUKOB —
Bcero 760 mryk. OpexoB B3su Ha 80 mTyk Oonbine, yeM KoH(peT, a MpsHUKOB — Ha 120 mTyK MeHbIIe,
yem opexoB. Kakoe HauOousblliee YMCIO OJMHAKOBBIX MOJAPKOB AJIs JETed MOXKHO CHAeNaThb M3 3TOTrO
3anaca?

9. JlokaszaTh, UTO pa3HOCTh TPEXZHAYHBIX UMCEIN, U3 KOTOPBIX OJJHO HAMKMCAHO TeMH ke IuppamMu, 4yTo
U Ipyroe, HO B 00paTHOM Mopsike, AeauTcs Ha 9 u 11.

10. HaiiTu 4eTbIpe pa3iMyYHBIX LEIBIX YMCIA TaKUX, YTO CyMMa JFOOBIX TPEX U3 HUX, CIOKEHHAs C
€IMHUIIEH, JEJUTCS HAa YETBEPTOE.

11. PebGsara mpunuin ¢ peidanku ¢ ynoBoM. Bce Bmecte oHum moiimamu 121 pwiOKy, npuuém
KOJIMYECTBO PHIOOK Y KAKOTO OKA3aJIOCh OJIMHAKOBBIM. CKOJIBKO PEOAT XOIUII0 HAa phIOANKyY?

12. UsBecTHO, 4TO a, b, ¢ — mpocThie uncaa, mpudéM a + b u ab nenarcs Ha c. JlokazaTh, 4TO a®—bd
JICJIUTCS Ha C.

13. Hcnons3ysa 6uHom HeroToHa, pazioxure no dpopmyse (a — 2 )e.

14. Haiinure mectoii unen pasnoxenns (1 — 22)%.

15. U3BecTHO, YTO CymMMa OWMHOMHAJIBHBIX KOd(hHUIUEHTOB pasioxenus (a +b)" pasma 1024.
Haiinure:

a) N; 6) HanOoNbINIT OMHOMUANBHBIN KOOPOUIIMEHT 3TOT0 Pa3IoKEHHUS; B) CKOJIBKO B PA3JI0KEHUU
YJIEHOB C TUM HAHOOJIBIIUM KO3()PHUIIHEHTOM.

HUccnenoBanue pyHKumii 3j1eMeHTAPHBIMHA METOAAMU
Vx?—-3x—4

16-%"

o (22 +dx+a)(a—22)

2. Haiigute obnacth onpenenenus GyHKIUU ¥ = log,

1. Haiitu o6nacth onpeieieHus QyHKIUH y =

1 = = T  a=_
- +— 4+ 4By —x% —15x
X +Ix+5 Yx—1

3. Haiftu MHOXecTBO 3HaueHHH QyHKIHMI Y = —X° —2X -3,
4. Haiinute MHOXKECTBO 3HaUYCHUN (DYHKITUU:

I S X +x43
a) ¥= sin x—0,5° 6) ¥=

5. HaiinuTe HanMeHbIIee 1estoe 3HadeHne pyHKmun Y = 1—8cos’ X -sin’ X .

x2x+l’
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X% + X

6. MccnenoBath GpyHKIMIO Ha YETHOCTD WIIM HEYETHOCTD: Y = — .
X=X

7. Onpenenute, SBISICTCS JIM (PYHKITUS YETHOW WU HEYETHOM:
a)y= lagc{x +4xi 4 1}: 0) v = cos(sin® x).

8. Haiinure 3Hauenue QyHKIUM y = f(X) —6% B Touke X, # 0, ecnu uzBectHo, uro QyHkims f(X)-
X

yetHast, Y=0(X) — neuernas, f(X,) =3, g(-X,)=2.

9. HaiiauTe KOJMYECTBO HEOTPHULATEIBHBIX OHO3HAYHBIX YHCEN, BXOISIIUX B 00JIaCTh ONpPE/eICHHs
byHKIUU Y = \/X|3X — 4| +3x-2.

10. Omnpenenute XapakTep ¥ MPOMEKYTKH MOHOTOHHOCTH (DYHKLIUU:
fl s

5 3 L
a) y= EI‘ +-'U:'+5; 6) y= ﬂ-‘?"lﬂ'tg .,\IIE +0,3=,

o log —sin x—iog — x-
11. IToctpoiite acku3 rpaduika GyHKIHUK: a) y = 5 9-F 0 F 7555 6) y = -

?En,g‘g[x:—i:lz '
12. Tloctpoiite rpadpuk GpyHKIHU y = X eciu x>1
— (x—l)2 +1, ecru x<1

(x2 +3X+ 2)-|x—5|
X+1

napamerpa C ypaBHeHue f(X)=C umeeT poBHO JBa KOpHSI.
Auredpa: TOKIeCTBa, yPABHEHHsI, HEPABEHCTBA, CHCTEMbI

(4@2_9)_( 1 1 )

2 —3 2a+3
129m - ¥/m

v G -
2. Halinure 3HaueHNE BRIPAKEHUS vim mpu M > 0,
3. JlokaxuTe TOX1eCTBO:

13. Ilocrpoiite rpaduk QyHKIMU f(X) = — U OMpeIeIuTe, NMPU KaKUX 3HAYCHHUSIX

1. HaiinuTe 3HaueHUs BBIPAKCHUS:

1 11 1) n-1 n-2 n-3 1
nN=+=+=+...=— |= + + +ot—.
2 3 4 n 1 2 3 n-1
4. OcBoboaUTECH OT UPPALIMOHAIBHOCTH B 3HAMEHATEJIE:
1
/16 +3B8+4+%2+1

5. Pemmre panuoHaibHbIe YpaBHEHUS
1) x*+3x°+4x+12=0;

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

3) x'+2x®-6x*+2x+1=0;
2 2

x*+1 x°-1 _ o3

Xx—4 Xx+3

6. PemuTe nppaioHaibHble ypaBHEHUS

1. Vx> +5x+1+1-2x=0.

2. J2x-3=+/x-2.
3. XX F1L 4/ X=X +11 = 4.

7. PemuTe cuctemMy ypaBHEHUI

4)

17



1) {X2213X+4y, 3) {lx+y+3lx_y:6,

y® =4x+13y; J(x+y)(x-y)* =8.

X+y+2=2, 4 x* +y® =35,
2) <2x+3y+z=1, )(zy-q-)(y2 =30;
X2+ (y+2)* +(z-1)° =9;

8. Pemne HepaBeHCTBa
) xX*-3*+3x-2>0; 4) /x+6l<x+5;

2) X' +8x'=x*-8>0; 5) Bx—4+3x+1<3;

x2(x—2)3(x+3) 6) (x*—4x+3\x+1<x>—2x-3.

3 0;
R

9. Pemure cHCTEMY HEPABEHCTB
X +x—-4 2) 4x-2<x’+1<4x+6
<1
1) X
x* <64,

10. a) Pemmte ypasuenne 9" —2-3*? +5=0, 6) HaiifuTe Bce KOPHU 3TOTO ypaBHEHHs, IPUHAIIE-

Kale MPOMEeXyTKY [Iog3 g, \/g}

11. a) Peumre ypaBuenne 1+ log,(x* +25)=1log - v30x? +12, 6) Haiiaute Bce KOPHH 3TOrO ypaB-
yp 3 73

{ 11_16}
HEHU:, IIPUHAAJICKaAIIUE OTPE3KY | — E’ E .

12. Pemmwre Hepasenctso log, 3+ 2log,, 3-6log,, 3<0.

13. IlpousBeneHue mepBOro M JECATOTO UICHOB apu(MeTHUecKoW mporpeccuu paBHO (-45), a uX
yacTHoe paBHO (-0,2). HalimuTe cymmy AeCSTH MEPBBIX WICHOB MPOTPECCUH, €CIIM U3BECTHO, YTO TMEPBBIi
YIEH SBJISIETCS] OTPULIATEIBHBIM YHCIIOM.

14. B reomMerpuueckoil mporpeccuu, coiepxaiieid 6 4jeHoB, CyMMa HEepBbIX 3-X 4jeHOB B 27 pa3
MEHBIIIE CyMMBI IOCIEAHNUX 3-X wieHOoB. HaliTu 3HaMeHaTes b NpOrpecCHH.

15. Nwmerorcs aBa cocyna. [lepsrrit conepxut 30 kr, a BTopoit — 20 Kr pacTBopa KUCJIOTHI pa3IMYHON
KOHLEHTpauuu. Eciay 3T pacTBOpBI CMEIIATh, TO MOJIYYUTCS PacTBOp, coaepxkamuil 68% kucnorel. Ecnu
K€ CMeIIaTh PaBHBIE MAacChl 3TUX PACTBOPOB, TO MOIYUYUTCS pacTBOp, coaepkantuit 70% xkucnotsl. CKOJIBKO
KHJIOTPAMMOB KHCIIOTBI COAEPKHUTCS B IIEPBOM cocyie?

16. 3 nynkra AB myHKT B oHOBpeMeHHO Bblexann paBa aBromoOwis. IlepBwlii mpoexanm ¢
MOCTOSIHHOM CKOPOCTBIO BECh MyTh. BTOPO# mpoexan mepByro MOJOBHHY MYTH CO CKOPOCTBIO 24 KM/4, a
BTOPYIO IMOJIOBUHY IyTH — CO CKOpPOCTbIO, Ha 16 KM/4 QoJblIel CKOPOCTU MEPBOrO, B pe3yibTaTe Yero
npubbUT B MyHKT B ofgHOBpeMeHHO ¢ mepBeIM aBTOMOOWiIeM. HaiinuTe cKOpOCTh MepBOro aBTOMOOMIIS.
OTBeT aaiiTe B KM/4.

17. JIBa MOTOIMKJIMCTA CTapTYIOT OJHOBPEMEHHO B OJIHOM HAIPaBICHUM W3 JIBYX IUAMETPaIbHO
IIPOTHUBOIIOJIOKHBIX TOYEK KPYTrOBOM Tpacchl, JUIMHA KOTOpod paBHa 14 kM. Yepe3 CKOIBKO MHUHYT
MOTOLIMKIIUCTHI TOPABHAIOTCS B MEPBBINA pa3, €CIM CKOPOCTh OJHOTO M3 HUX Ha 21 KM/4 OoJblIe CKOPOCTH
JIpyroro?

18. Karep B 11:00 Bblmen w3 myHKTa 4 B MyHKT B, pacnonoxeHHsld B 30 kM oT 4. IIpoGwiB B
nyHkTe B 2 yaca 40 MuHyT, KaTep OTIpaBHIICSA Ha3aa U BepHyJcs B MyHKT 4 B 19:00. Onpenenure (B KM/9)
COOCTBEHHYIO CKOPOCTh KaTepa, €CIM U3BECTHO, YTO CKOPOCTh TEUEHUS PEKU 3 KM/4.
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19. Ha wusroroBnenue 33 neraneil mepBblii pabounii TpaTUT Ha 8 YacoB MEHbIIE, YeM BTOPOU
pabounii Ha W3roToBIIeHWE 77 TakuxX ke aeraneld. M3BecTHO, 4TO TepBbIM paboumii 3a yac aemaer Ha 4
netanu 0oblie, ueM BTopoil. CKOJIBKO JeTaliell B uac IejaeT BTOpoi pabounii?

20. Ilepsas TpyGa npomyckaeT Ha | JUTp BOABl B MMHYTY MeHbIlE, 4eM BTopas. CKOJIBKO JUTPOB
BOJIbI B MHHYTY IIPOITyCKaeT mepBas TpyOa, ecinu pesepByap oobemom 110 mutpoB ona 3amonHseT Ha 1
MHUHYTY A0JblIE, YeM BTopas Tpyoa?

21. HaiinuTe Bce 3HAUCHHUA &, IPU KaXJIOM U3 KOTOPBIX ypaBHEHUE HX| +5—a‘ =2 uMeeT POBHO 3

KOPHSL.

22. Haiinute Bce 3HaueHHs mapamerpa &8, Ipu KakKJIOM M3 KOTOPBIX MMEET €JMHCTBEHHBIH KOPEHb
ypaBHenue (X + 7)> + (a—6)> =[x —a + 13| + [x + a + 1].

Tpuronomerpus

1. Haiigure obmacts onpeneneHust GyHkmouu Yy = Sin 3X +tg2X.

2. Halinure MHOXKECTBO 3HAYCHUN (DYHKIIUU:
1) y=2sinx+3; 4) y=15sin2x+20c0s2x;

2 =3+ SIiNn XCOSX; )
)Y " 5) y=\/YCO{Z—xjcosx+7sin(z—xjsinx+2
3) y=cosx; 8 8

. 5 :
3. Haiitu HanmeHbIIee 11e510e 3HaueHne QyHKIun Y = E \/ 2sin? x+5co0s® x —1.

X X
4. Haiitu HauOobIlee 3HaUeHHE QYHKIMHA Y = sin[eSx +4x—ed J + \/§C0{e5x +4x—ed J + 2.

5. HaiiguTte HauMEeHBIIHI MOJIOKUTETBHBINA IEpUOA (PYHKINHU:

1) y=sin1-cos%+c052-sin%; 3) y=co{5—2?7m)—cosz(7zx+3)—7;
27X : 1-tg?ax

2 =Cc0§ —+7 |—coszx—13)+ 4, 4 =Sin 272X - ————.

)y {3 j s(nx ~13) ) Y gt

6. Iloctpouts rpaduk pyHKIHH Y =3 —2 COS(X —1).
7. Bopruucnure:

. ( 4 .4
sin| arccos— +arcsin—
5 5

200{2arcsin1j
2
V31 .3
—1tg| 5arctg — ——arcsin—
3 4 2

ILnanumerpus

1. Touka H nexur Ha cropone AO tpeyronpHuka AOM. U3BectHO, yto AH=4, OH=12, LA=30°,
ZAMH=/AO0OM. Haiinute minomans Tpeyroibauka AHM.

2. B tpeyronsnuke ABC cropona AB paBna 10, a yron A — tynoii. Haiinute menuany BM, eciu
AC=20, a miomaas Tpeyroabauka ABC paBHa 96.

‘/E, BC = @ Haiinure
2

3. B ocrpoyronasnom TpeyronsHuke ABC sin ZBCAzJ%, sin Z/BAC =

momans Tpeyroasauka ABC.

4. JlnuHa OCHOBaHMS TpeyroilbHWKa paBHa 36 cMm. [lpsimas, mapannenbHas OCHOBAHHIO, JCTUT
IJI0IIAab TPEYTroJIbHUKA TorojaaM, HallTu jyinmHy oTpe3ka 3Toi MpsSAMOi, 3aKII0UYEHHOTO MEXIY CTOPOHAMHU
TPEYTrOJIbHUKA.

5 a

2

5. B mapammenorpamme ABCD nposenena Beicota CH k cropone AD. Kocunyc yria A paBeH _

ctopoHa AB paBHa 245 [Ipsmas BH penut nuaronans AC B oTHomeHuu 3:5, cuMTas OT BEpPIIMHBI A.
Haiigute mnomanp napamnenorpamma ABCD.
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6. B tpaneuuu ABCD c¢ ocnoBanmsimu AB u CD pmaromamu AC u BD paBuer 18 u 16
cooTBeTcTBeHHO. Ha amaronanm AC kak Ha AuamMeTpe MOCTPOEHA OKPYKHOCTh, MEPECEKAroas MpsMyro
AB B Touke K. Haliqute nnmuny AK, ecau uzsectno, uro ZCAB B nBa pa3a menbiie ZABD.

7. B tpanetun ABCD c¢ ocnoBanusmu AB u CD guaronamu AC u BD paaer 12 u 10
cooTBeTcTBeHHO. Haiinure mmomans Tpaneruu, eciiu ZCAB B nBa paza menbiie ZABD.

8. JIBe OKpY>XHOCTH, palyC OJHOH M3 KOTOPBIX BIBOE OOJIBIIE pajguyca IPYroi, KacarwoTcs IpyT
npyra B touke C. K 3TUM OKpy>XHOCTSIM MpoBeJeHa oOIas BHEIIHSS KacaTelbHas, Kacarollascs 3THX
okpyxHocTell B Toukax A u B. Haiinute cymmy ACH+CB, ecnu paauyc MeHbIIEH OKPYXHOCTH paBeH

J3l2-v2).

9. U3 Toukm A, HE JIexaIieil Ha OKPY>KHOCTH, IIPOBEJICHBI K HEel KacaTellbHas M ceKyIas. PaccTosiHue
OT TOYKH A 10 HauboJee yIaJeHHON OT Hee TOUKH MEepPECeYeHUs! CeKylIeH ¢ OKPY>KHOCTHIO paBHO 32 CM.
Haiinute paccrosiHie OT TOYKH A 10 TOYKHM KacaHUs KacaTeJIbHOM, €ClId painyC OKPY>KHOCTH paBeH 13 cM,
a CeKyllas yJajeHa OT LIEHTpa OKPYKHOCTH Ha 5 cM.

Crepeomerpusi

1. dan npsamoyronsauk ABCD u Touka S He JIeXHUT B €ro miockocTu. [locTpouTs JTMHEHHBIN yrod
IByrpaHHoro yria ¢ pebpom DC, ecnu:

a) npsimas SB nepnennukyisipHa miockoctd ABC;
0) O - Touka nepeceueHus auaroHanel, npsmas SO nepreHauKysapHa miockoctu ABC.

2. llana mupamuna SABC. Haittu BenmmuuHy nByrpanHoro yria ¢ peopom AC, ecnu mpsimas BS
nepnesaukyisipHa miockoctd ABC, AB=BC=10cm, BS=AC=12cm.

3. Pedbpo ky6a ABCDA1B:1C:D: paBHO V3. Haiigure paccrosiaue oT BepmuHbl C 70 IMIIOCKOCTH
BDC;.

4. OcHOBaHME MMPaMU/JIbl — IPSIMOYTOJIBHBINA TPEYTOJIBHUK ¢ KareTamu 6 U 8. Bee ByrpaHHbIe yIUibl
IIpY OCHOBAHMHU NUpaMubl paBHbl 60°. HaliquTe miomaas O0OKOBOM MOBEPXHOCTH MUPAMHU/IBL.

5. B ocHoBaHuu IIupaMuabl JICKUT HpﬂMOYFOJ'IBHbeI TPEYTOJIbHUK C KaT€TaMU 6u 6\/§ boxoBsie

p&0pa nmupaMuIbl HAKJIOHEHBI K INTIOCKOCTH OCHOBaHMsI o1 yrioMm 30° Beruncaure o0beM nmupamMubI.

6. Boicotra munmunapa paBHa 80, a paaumyc ocHOBaHUA 26. B OKpy>KHOCTb OCHOBaHMSI BIHCAaH
octpoyronbHbIi TpeyrodbHuk ABC Takoit, uto BC=20, a AB=AC. Otpe3ku AA1 u BB1 — o0pa3yromue
uunuHApa. Haliqnre koTanreHe yrina Mexay miockoctbio CBB1 n mnockoctsio BA1C.

7. Yron mexnay oopasyronumu CA u CB konyca paBen 60°, BbicOTa KOHyca paBHa 7,5, a niauHa

25 .
oTtpe3ka AB paBHa —= . HailinuTte paccTosiHuE OT IIeHTpa OCHOBaHUs KOHYca 10 rtockoctu ABC.

J3

8. B mpaBwibHOW ueThipéxyroipHON mupamuae SABCD, Bce pé€Opa kotopoil paBHbI 1, HailTh
paccrosinue Mexay npsimeiMu SA n BC.

9. B mpaBuibHOU mecTHYTONBHON TIpu3Me A...F1, Bce pedpa KOTOpoit paBHBI 1, HAWIUTE paCCTOSTHHE
oT ToukH A 10 mockoctu DEF1.

10. B mpaBuibHOM 4eTHIpEXYTOIbHON Tpu3Me A...D1CTOPOHBI OCHOBaHHS PaBHHI 1, a O0KOBBIE pEOpa
paBHbl 3. Ha peGpe AAi1otmeuens! Touka E Tak, uto AE:EA1=2:1. Haiinute yron mexnay miockoctsimu ABC
u BED:.

Temamuka pepepamos u cooowienuii
Pedeparsl
Hepasencto Kommu u ero npumMeHeHne npyu peneHuu 3a,1a4.
VMeHHbIE HEPABEHCTBA B KYPCE 3JIEMEHTAPHON MaTEMAaTHKHU.
KoopanHaTHBIN 1 BEKTOPHBIN METO/IBI IPH JOKA3ATEIbCTBE TEOPEM.
OTKpBITHS BEIMKAX MaTeMaTHMKOB B PAa3HBIX 00JacTAX HaykK (MaremaTtuka u (HU3HUKa,
MaTeMaThKa U XUMUS U T.I1.).

5. @OyHKUMOHAIBHO-TpaUUecKUil METO pelIeHHs ypaBHEHHI U HEPABEHCTB C IapaMeTpaMHu.

6. 3amaum MPaKTUYECKOTO CONEP)KaHHsS B Kypce anreOphl (TUIaHUMETPHH).

7.  AnreOpanyeckue criocoObl pelIeHHs FTeOMETPHUUECKUX 3a]1ay.

8. T'eomerpudeckue CrIOCOOBI PEIICHUS ATeOpaNvIecKrX 3a/1ad.

9. HmeHHBIE TEOPEMBI TEOMETPHUH.

10. Meron BcioMoraTenbHON OKPYKHOCTH B 3a/1a4ax.

20

PN E



11. BaeBnucaHHas OKPY’KHOCTb B 33Ja4ax.

12. KacarenpHas B 3a/1a4ax TUIAHUMETPUH U CTEPEOMETPUH.

13. 3agaum s1eMeHTapHON MaTeMaTHKH B OJIMMIIHNAAX MIKOJIHHUKOB.

14. CnosxHble TPOLIEHTHI B YKOHOMHKE.

Coo0menus

1. Meron uHTEpBAJIOB Ha NPSMOMN, OKPYKHOCTH, INIOCKOCTH.

2. 3amaua oJHa — peUICHUS pa3HbIe (B airedpe, B TEOMETPUN).

3. IlpueMbl um MeToAbl pelIEHHs IOKA3aTEeNIbHBIX U JIOrapupMHUUECKHX (MppalMOHAIbHBIX,
TPUTOHOMETPUUYECKIX, KOMOMHUPOBAHHBIX ) YPABHEHUI M HEPABEHCTB U UX CHCTEM.

4. T'paduku panroHaJIbHBIX QYHKIUH B pellIeHUH YPaBHEHUN 1 HEPABEHCTB.

5. HccnenoBanue u nocTpoeHue rpaukoB IpOOHO-PAIMOHAIBHBIX (PYHKIUH 0e3 MPUMEHEHUS
MIPOU3BOAHOM.

6. Paznmuunbie cIOCOOBI HAXOXKIEHUS TUIOIIA ICH TTOBEPXHOCTEH U 00HEMOB TEI.

7. IlpaBuibHbIE MHOTOYTOJIBHUKU (MHOTOTPAHHUKH) B 3ajjayax.

8. Meron muomanaei B 3a1a4ax.

[TpomexyTouHast arTecTanusi MPOBOAUTCS B ¢opMme 3adera ¢ oueHKOoH. CpeacTBamMu OLEHKH JUis
pean3aly IPOMEXyTOUYHOM aTTeCTalluM SBJSAIOTCS 3aJaHMsl, BBIIOJIHsAEMbIE 00yUalOIUMUCS B CEMECTPE,
a Tak)Ke MaTepuabl Ul TEKYIEro KOHTPOJIs

1. Cemectp — 4; popma aTTeCcTALIUM — 3a4eT.
CemecTtp — 5; hopmMa aTTecTanmuu — 3a4eT.
CemecTtp — 6; popMa aTTecTALMH — IK3aAMEH.
2. [lepevyeHb BONPOCOB K IK3aMeHY, 3a4eTy (MPH HAJTUYNH)
IepeyeHb BOIPOCOB K AK3aMEHY, 3a4eTy (Ipu HAJINYHH);
JJleMeHTApHAsA MAaTeMaTHKAa

1. Tlomstme ¢ynkumu. Kiaccel snemeHTapHbIX (yHKIMA. Onepanyu Ha MHOXXECTBE (YHKIWH.
CaoticTBa GyHKIHUI.

2. T'paduku OCHOBHBIX dileMEeHTapHbIX (QyHKUuH. ['paduku ApOoOHO-paMOHANBHBIX (DYHKITHIA.
I'paduxu ypaBHEHHH, cofepKalIMX 3HAK MOIYJISL.

ToxxaecTBeHHbIE TPpeoOpa30BaHMUs pPalliOHATBHBIX BbIPAXKEHUM.

PaBHOCHIIBHOCTB YpaBHEHMI U HEPABEHCTB.

OO61re MeToIbl peleHus PallMOHAIbHBIX YPaBHEHUH, HEPABEHCTB U UX CHCTEM.
Moy JECTBUTENBHOTO YUCIIA, €TO CBOWCTBA, TEOMETPUYECKUI CMBICII MOYJISL.
[TprieMbl 1 METO/IBI pELIEHHS] YPaBHEHHUM U HEPABEHCTB, COJIEPIKale 3HAK MOIYJISL.
ToxnecTBeHHbIE TPe0Opa30BaHUs UPPALIMOHATIBLHBIX BBIPAKEHUH.

OO01re MeToIbl peleHusl UPPAlMOHATIbHBIX YPaBHEHHM, HEPABEHCTB U UX CUCTEM.
0. Knaccugukaius u METobl peleHus TEKCTOBBIX 3ajiau.

11. Tloka3arenpHas u Jorapu@muueckas pyHKIMs, UX CBONCTBA U rpaUKH.

12. ToxnecTBeHHbIE MPeoOpa30BaHUs MOKA3ATENbHBIX U JOTrapU(PMUUECKUX BbIPAKEHUH.

13. Meronp! pemieHus MoKa3aTeIbHBIX U JIoTapu(MUIeckre ypaBHEHUH 1 HEPaBEHCTB.

14. T'paduueckuii MeTo pelIeHus] ypaBHEHUI U HEPaBEHCTB.

15. Tpuronomerpuueckue u oOpaTHbIEe TPUTOHOMETpHUECKHE (QYHKIIMHU, UX CBOMCTBA U rpauKu.

16. ToxnecTBeHHble MNpeoOpa3oBaHMsl  TPUTOHOMETPHUECKUX  BBIPAXEHMH M BBIPAXKECHHUH,
coJiepKaliux oOpaTHbIE TPUTOHOMETPUYECKUE (PYHKIIUH.

17. Mertonpbl penieHust TPUTOHOMETPUUYECKUX YPAaBHEHU 1 HEPABEHCTB.

18. VYpaBHeHWUs 1 HEpaBEHCTBA, CO/IEPIKaIIe OOpaTHBIE TPUTOHOMETPUIECKHE (PYHKIINH.

19. TpeyronpHuk. Buasl TpeyronbHUKOB. MeTpHUUecKne COOTHOLIEHHS B  TPEYrOJIbHUKE.
3ameuaTeNbHbIe TOUKH U JIMHUH TPEYTOJIbHUKA.

20. YetblpexyroiabHHUK. BUJIbI 4eTHIPEXyTrOIbHUKOB.

21. OxkpyXHOCTh. BrincaHHple 1 OIMCaHHBIE MHOTOYTOJIEHUKH.

22. Yribl, CBSI3aHHBIE C OKPYKHOCTBIO. CBOMCTBA KacaTelbHbBIX K OKPY>KHOCTH.

23. nomamu duryp. [Inomanp TpeyroibHUKA U YETHIPEXYTOILHUKA.

24. KoopauHaTHBIN, BEKTOPHBIN U KOOPAMHATHO-BEKTOPHBIE METObI PEIICHHs TUIAHUMETPHUECKUX
3ajad.

25. U3obpakeHue MpoCTpaHCTBEHHBIX (GUryp Ha TuiockocTH. [lapannenbHas npoeKus.
21
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26. Meroapl MOCTPOCHHSI CEYCHUN MHOTOTPAaHHUKA TUIOCKOCTHIO. BBIUMCICHHE TUIOMIATU CEYCHHS

MHOI'OrpaHHUKaA.

27. BpluncieHue yriioB: MEXAY CKPELIMBAIOIIMMUCS TNPSMBIMH, MEXAY HPSIMOM M IIOCKOCTBIO,

MCKAY IIJIOCKOCTSAMMU.

28. IlpueMbl HAXOXKICHUS PACCTOSHUN MEX]y CKPEIIMBAIOIIUMHUCS MPSMBIMU. PaccTosiHue OT TOUKH

J0 IIIIOCKOCTH.

29. MuororpanHuky. Buasl MHOTOrpaHHUKOB. [110111a1 TOBEPXHOCTH U OOBEM.

30. Tena Bpamenus. Busr Ten Bpamenus. [Imomnans moBepXHOCTH U 00bEM.

31. KoMOuMHanmym MHOTOTpaHHUKOB U TeJl BPALICHHUS
CAMOCTOATEJIbHAA PABOTA CTYAEHTA
CamocTosTenpHas paboTa ocymecTBisieTcs B o0beme 177 4acos.
Bunamu CPC sBistroTcs:
- U3yYEHHE JICKIIUI U TOIIOJHUTEIBbHOM JINTEpaTypPhl
- KOHCIIEKTUPOBAHUE JIUTEPATyPhI
- CaMOCTOSTENIBHOE PELIEHUE JOMAILIHUX 3a/1aHui
- 0030p MIHTEpHET-UCTOUHUKOB

- IOATOTOBKA K KOJIJIOKBUYMaM

- IOATOTOBKA K 3a4€Ty, dK3aMEHaM
dopmamH TEKYILIETO KOHTPOJISL yCIIEBAEMOCTH SIBIISIFOTCS

- YCTHBIﬁ OIIpOC Ha MMPAKTHYCCKOM 3aHATHU
- MHAUWBUAYAJIbHBIC ITIPAKTUYCCKUC 3aJaHUsA

- INCBbMCHHBIC CaMOCTOATCIIbHBIC 1 KOHTPOJIbHBIC pa6OTbI

- KOJJIOKBUYM

7.3. IlepeyeHb KOMIIETEHMII U MHANKATOPOB UX JOCTUKEHHS, ONIMCAHUE KPUTEepHeB

OIleHMBAHHUS KOMIIeTeHIMii NMpEeaACTABJIAITCH B Taﬁ.]'lﬂlle

Koxa xommereHnuu,

ypOBHI/I OCBOCHUA KOMHGTGHHI/Iﬁ

WHJUKATOPBI Kon n IIponBuHYTHIN bazoseii1 | Iloporosslii He
TOCTUKECHHUS HAaUMEHOBaHUE OCBOEHBI
kommnerenuu (MJK) WHIUKAaTOpa KOMITETECH
TOCTHKEHUS 02078
KOMIETEHIIUU
COTJIIMYHO» «XOpOILO» | «yIOBJIETBO | «HEYAOBI
PHUTENIBHO» | €TBOPUTEN
bHO»!
«3a4TEHO» «HE
3a4TEHO»
YK-1.Cniocoben VYK-1.2. [Ipumensier | oneHKa OIICHKA OIICHKA OLICHKa
OCYIIIECTBJISITh [TOUCK, Joruyeckre GopmMbl U | «OTIHYHO) «X0poIIO» | «YAOBJIET | KHEYAOBJ
KPUTHUYECKUI aHATM3 U | TIPOLIEAYPHI, BBICTABIISICTCS BBICTABIISIET | BOPUTEJb | eTBOPUTE
CUHTE3 MH(OpMaIHH, CIOCcOOeH K CTYIEHTY, €cliu | ¢ HO» JIbHO»
NPUMEHSATb CHCTEMHBIH | pedIieKCHH 1o OH TIIy0OKO U CTYZEHTY, BBICTaBJISIC | BHICTaBIIsAC
TIOAXO/ /ISl pellieHUst MOBOJTy COOCTBEHHOM | MPOYHO YCBOWJ | €CJIH OH TCS TCS
MIOCTaBJIEHHBIX 33/1a4 U 9yKOU MPOrpaMMHBIN | TBEpAO CTYIEHTY, | CTYIEHTY,
MBICITUTEIEHOM MaTepual, 3HAeT €CJI1 OH KOTOPBI
JIeATEeIbHOCTH. WcYepIbIBaloONle, | MaTepuall, | UMEeT HE 3HaeT
IK-1.Crocoben IIK-1.1. 3naer MOCJIE0BATENbH | TPAMOTHO U | 3HAHUS 3HAYUTEIb
OCBauBaTh U CTPYKTYpY, COCTABH | O, YETKO U o OCHOBHOTO | HOM yacTu
HCI0JIb30BATh JMJTAKTUYECKHE JIOTUYECKHU CYILECTBY MaTepuaia | mporpaMm
TEOPETUYECKHE 3HAHUS | €AMHHULIBI CTpOITHO ero u3araer , HO HE HOTO
U IPAKTHYECKHE IpEeIMETHOM 00JIaCTH | M3J1araeT, yMeeT | €ro, He YCBOMJI MaTepuaia

! HpI/I OLICHKC «HCYAOBJICTBOPUTCIBHO», «HC 3aUTCHO» UCIIOJIb3YIOTCH (bOpMy.]'II/IpOBKI/I «HE€ 3HACT...», KHC YMECCT...»,

«HE BJIaACCT...»
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yMeHI/ISI 1 HABBIKH B
MPEAMETHOM 00IacTH
[IpU PELICHUN
podecCHOHATbHBIX
3a7a4

(mpenonaBaeMoro
npeamMeTa)

IIK-1.2. Ymeer
OCYIIECTBIISITH OTOOP
y4eOHOTrO
COJICP>KaHUSI IS €T0
peanm3aiym B
pa3mmuHbIX hopMax
00y4eHus B
COOTBETCTBUH C

TpeOOBaHUSAMHU
oIroc 00

K-
1.3.lemoHcTpUpyeT
yYMEHHUE
pazpabaTbIBaTh
pasiuHble GOPMBI
yueOHbIX 3aHATUH,
IPUMEHSTH METO/IbI,
HpHEMBI U
TEXHOJIOTHH
00y4eHus1, B TOM
qucre

yueOHBIX IPEAMETOB

uH(OpMaITOHHBIE
IK-3.Cniocoben IK-3.1. Bnaneer
dhopmMupoBaTh criocobaMu
Pa3BUBAIONIYIO WHTETpaIiH
00pa3oBaTeNbHYIO y4eOHBIX MPEIMETOB
Cpemy sl TOCTHXKEHUS | JIISl OpraHu3aIuu
JTUYHOCTHBIX, pa3BUBaroIIeH
MIPEAMETHBIX U y4eOHOM
MeTanpeIMeTHBIX JESITEIbHOCTH
pe3yabTaToOB OOY4EeHHS | (MCCIeI0BATEIbCKOM
CpeacTBaMu , IPOEKTHOM,
MIPETI0IaBaEMbIX TPYIIIOBOM U JIp.)

TECHO
yBSI3BIBATh
TEOPHIO C
MPAKTUKOM,
CBOOOTHO
CIPAaBIISIETCS C
3a/1auaMu,
BOIIPOCaMH U
JIPYTHMH
BUJIAMU
MIPUMCHCHHUS
3HAHUM, IPUYEM
HE
3aTpyIHAETCS C
OTBETaMU TIPH
BUJIOM3MEHEHHUH
3aJIaHuMH,
HCIIOJIb3YET B
OTBETE
MaTtepuan
JOTIOJTHUTEIHHO
i yueOHOMI
JUTEPaTYPHI,
MIPaBUIIbHO
00OCHOBBIBAET
MIPUHSTOE
perieHue,
BIIaJIeeT
Pa3HOCTOPOHHU
MU HaBBIKAMH U
prUeMaMH
BBITIOJTHEHUS
MTPAKTUICCKHIX
3aa4y

JIOITyCKaeT
CYIIECTBEH
HBIX
HETOYHOCTE
M B OTBETE
Ha
IIOCTABJIEHH
ble
BOIPOCHI,
IIPABHIILHO
MIPUMCHSICT
TEOpETHYIEC
KHe€
ITOJIOKEHHS
npu
pelIeHun
MPAKTHIECK
ux
BOTIPOCOB U
3ajad4,
BJIaJICET
Heo0XoauM
BIMH
HaBBIKAMH U
prueMaMu
ux
BBIIIOJIHEHU
i

ero
JIeTajei,
JIOITYCKaeT
HETOYHOCT
u,
HapyIIeHH
s
JIOTHYECKO
i
10CJIeI0BA
TETHHOCTH
B
U3JTI0KEHU
u
nporpamm
HOTO
MaTepuana
,
UCTIBITHIBA
eT
3aTpyIHEH
usi Iipu
BBITIOJTHCH
uu
IPAKTHYEC
KX paboT

JOITyCKaeT
CYIIIECTBE
HHBIE
OIIIMOKH,
HEYBEPEHH
0, C
OONBIINMU
3aTpyaHEH
HSIMU U
OIIMOKaMH
BBITIOJIHSIE
T
MIPaKTHIEC
KHue
paboThl

8. YYHEBHO-METOAUYECKOE U TH®OOPMALIMOHHOE OBECIIEYEHUE JUCHUITVINHBI
MOAYJIA)

8.1. IlepeueHb OCHOBHOI y4eOHOI JIMTEPaATYPbI

1. A6pamos A.M. u np. U30pannsie Bonpocsl Mmatrematuky, 10 kiacc.- M.: IIpocsemenue, 1980.

2. bontsauckuit B.I'. u np. Jlexkuuu u 3agaun o sneMeHTapHoi matemaTuke. - M.: Hayka, 1974.

3. bpoackwuit N.JI. COOpHHK TEKCTOBBIX 3ajlad MO0 MaTeMaTHKe. sl MPOPMIBHBIX KiaccoB. 7-11ki. —

M.:Apkth, 2004, 140c.

4. BaBunoB B.B., MensaukoB U.1. u np. «3agaun mo maTemMaTuke. Y paBHEHHUS U HEPABEHCTBA» —M.:

W3n. «Haykay», 1987 1.

5. Boicoukwuit P.W. u ap. Equnsiit rocygapctBenHslii 3x3amen 2011. MaremaTtuka. YHuBepcaibHbIe
MaTepuainbl A noarotoBku ydamniuxces/ OUIN — M.: Uatennext-Lentp, 2011. —144c.
6. Beiconkwuii P.1. u np. Camoe mosTHOE W3/TaHHWE THUTIOBBIX BAPHAHTOB peaslbHbBIX 3aannii EI'D: 2011:
Maremaruka— M.: ACT: Actpens, 2011. —95c.
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7. I'yceB B.A., Mopnosuu A.T'. «MaremaTtuka. CipaBounble MmaTepuans Knura ans yvamuxes M.:
«ITpocsemenney, 1990 r.

8. Henumen JI.O. u np. «'oToBUMCS K €JMHOMY TOCyIapCTBEHHOMY 3K3aMeHy» Maremaruka M3z,
«JIpoday, 2004 r.

9. Hopodees I'.B., [Toramos M.K., Po3zos H.X. MaremaTnka /Ui OCTYNAIONIUX B BY3b1. — M.:
Hpoda, 2000.

10. 3aiiues B.B. u ap. Dnemenrapuas matematuka. — M.: Hayka. 1976.

11. WBanoB A.Il. TecTsl 1 KOHTpOJIBHBIC pabOTHI 10 Matematuke.—M:M3aarensctBo MOTU, 2002r.,
288c.

12. Knoso A.T., Kanamaukos B.1O. u np. «Ilocobue mis moaroroBku k EI'D mo marematuke», M.:
2004 r.

13. Kopemkora T.A. u ap. EI'E. Marematuka. TurnoBbsie TecToBble 3amanus.—M.: Dk3amen, 2007,
78c.

14. Kopemkora T.A. u np. EI'E-2010. Maremaruka. TperupoBounsie 3aaanus.—M.: [IpocBemenue,
Okcmo, 2010, 80c.

15. Kpamop B. C. I[loBTOpsieM U cUCTeMaTU3UpPyEeM IIKOJIBHBIM Kypc aireOphl U Hayall aHamu3a, —
Mockga: IIpocsenienue, 1990 r.

16. Jlypre M.B. 3agauu Ha coctaBienue ypaBHeHnuil. Texuuka pemenus —M.; YHII J10, 2002, 128c.

17. MenbaukoB M.M., Ceprees U.H. «Kak pemarp 3agauum nmo MaTeMaTHKe Ha BCTYIUTEJIbHBIX
sk3aMeHax» —M.: 1994 r.

18. Hetiman IO.M. um np. Marematnka 11 kmacc. BapuaHTel W OTBETH ICHTPAIM30BAHHOTO
tectupoBanus —M.: Llentp tectupoBanus MO P®, 2003r.

19. Comnnes FO.K. u n1p. Apudmernka panuoHanbHbX yucen. — M.: [Ipocsemenue, 1971.

20. Comunckuii U.C. Meton marematudeckoii nunaykiuu. —M.: Hayka, 1974, 63c.

21. Turapenko A.M. Marematuka. 9-11 xmaccel. 6000 3agad u mpumepoB.—M.: Dxcemo, 2007 T.

22. YmaxanoB A.f. 3agauun no matemaruke u uHbpopmatuke. [locoOue mist cTyneHToB (usuko-
MaTeMaTHYeCKuX crennaibHocTel . Maxaukana, JII'TIY, 2000 r.,32c.

23. YmaxanoB A.f. Jleknum mno wmaremaruke. YuyeOHOe MOcoOMe s CTYACHTOB (DU3HKO-
MaTeMaTH4YeCKuX crennanpbHocTel . Maxaukana, JII'TIY, 1997, 72c.

24. YMK no npeamery.

25. Iaxno K.Y. DnemenTapHast MaTeMaTHKa JJIsi OKOHYMBIINX CpeAHIo0 mKomy. — JI.: M3x. nen. yu-
Ta, 1976 1.

26. IlIxompHas sHIMKIONEANS. MatemaTuka. —/poda, 2001r.

27. IllkonbHbIe yUeOHUKH IO MaTeMaTHKe.

28. SxoeneB I'.H. (pemaktop). [locoOue mo maremaTtuke Ajs MOCTYMAlOMMX B By3bl. — M.: Hayka,
1982 r.

8.2. IlepeuyeHb 10NMOJTHUTEIHLHON Y4eOHOI TUTEpaTypPHI

29. bononypun B.C.u np. Ilocobue no anementapHoit reomerpun —OpenOypr,1991r.

30. Tneizep I'.U. UcTopus marematuku B mkoiie. - M : [IpocBemenue, 1981 — 1983 r.

31. T'myxoB M.M. O630pHbIe neKkiun 1o apudpmeruke. — M.: Yunearus, 1963 r.

32. Kieitn ®@. DriemeHTapHas MaTeMaTHKa C TOYKH 3pEHUs BhICHIEH, T.1.- M.: Hayka, 1987 r.

33. Hemumona T.E., Toukux A.Il. Teopus u mpakTHKa peIIeHUs TEKCTOBBIX 3amad, -M.; Academa,
2002, 288c.

34. KopemkoBa T.A. u ap. E['E-2007. Marematuka. TpenupoBounsle 3aaanus.—M.: IIpocBerenue,
Okcmo, 2007, 80c.

35. Tloita 1. Kax pemats 3agauy. —M.: «IIpocsemenne» 1971, 186 c.

36. ®puaman JI. M. CroxeTHble 3aaud 1O MareMaTuke: Mcropws, Teopus, MeToaHWKa: YdeOHOe
nocoOue JUIst yauTesiel U CTYJeHTOB NeJBY30B U Kosutemkeil. — M.: llkoneHas [Ipecca, 2002. — 208 c.

37. ®punman JI.M., Typeuxwnii E.H. Kak Hayuntbcs pemats 3agaun.—M.: [Ipocemenwne, 1984, 200c.

8.3. IlepeueHb pecypcoB HH(OPMALMOHHO-TeIeKOMMYHUKAUMOHHOM ceTH «HTEepHET»,
HEOOXOAMMBIX [IJIsl OCBOCHUS M CHUIIMHBI (MOLYJIs1)
1. 5bC IPRbooks;
2. CereBas aniektpoHHast onodnmoreka. DbC «Jlanpy;

3. OBC «PykoHT»;
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4. 9bC «KoHCyIbTaHT CTyIEHTa»;

5. baza ganneix nznarenscrsa «Elseviery;

6. basza maHHBIX M3AaTEaLCTBA «SPringer;

7. HanmonanwsHas snextponnas oubauoreka (HOb)2.

8. Poccwuiickoe oOpa3oBanue [DnekTpoHHbIH pecypce] : penepanbubiii nopran / ®I'Y THUU UTT
"Uudopmuka". - M : [0. u.], - 3ari. ¢ Turyir.skpana. - URL: http://www.edu.ru

9. EnuHoe OKHO JTocTyma K 00pa3oBaTeNbHBIM pecypcaM [DIeKTpOHHBIN pecypc]| : mHpopMarmonHas
cucrema / ®I'Y THUU UTT "Undopmuka". —URL: http://window.edu.ru

10. Yuutenbckas konuika. [DnekTpoHHbld pecype| CalT nis yuutenei: nyOonukanuu u
meroanyeckue matepuaisl. - URL: http://uchkopilka.ru/nachalobraz

8.4. Ilepeuenb HHGOPMAIMOHHBIX TEXHOJIOTHI U IPOrPaMMHOI0 o0ecniedeHust

Jnis ocymiecTBiIeHUsT 00pa30BaTENBLHOTO TpoIecca MO JUCIUIUIMHE HEOOXOAWMO HCIIOJIb30BaHHE
CJICAYIOUIETO JIMLIEH3UOHHOTO M CBOOOIHO PAaCHpOCTPAHIEMOro MPOTPAaMMHOTO 00ECIIeYeHHs, B TOM YUCIIe
OTEYECTBEHHOTO TIPOU3BO/ICTBA:

1. DnexkTponHass OMOMMOTEKA Kypca, KOHCIEKTHI JICKIUH, 3aMaHus JUIsl TPAKTHYCCKUX 3aHITHHA H
CaMOCTOSITENIbHOW pabOoThI, BAPHAHTHI TECTOBBIX 33aJaHHUN JUI MPOBEPKH TEKYIIUX M OCTATOYHBIX 3HAHUN
CTYACHTOB, BapHAHTHI 33JaHUH JIJIS1 TEKYILErO ¥ MIPOMEKYTOYHOTO KOHTPOJIS 3HAHUH 00yUJarOMIUXCS

2. KommbrotrepHoe u MyabTHMeAniiHOEe 00opynoBanue JAITIY:

Windows 8. JInnensnonnsiii gorosop Nel101213/002-JI ot 10.12.2013 r. u Microsoft Imagine.
Beccpounblit.

Microsoft Office 2003. Microsoft Open License. Beccpounasi.

Microsoft Office 2010. Microsoft Open License. beccpounas.

Mozilla Firefox. becrutatao, Mozilla Public License 1.1. beccpouHo.

Yandex.Browser. becriatho, Freeware. beccpouo.

Google Chrome. becrunato, Freeware. beccpouo.

ba3za nmannbeix Web of Science. HanmoHanbpHas MoIIKcKa 1o npoekty MunoOpHayku Poccun
http://podpiska.gpntb.ru/scopus/10-resursy/195-scopus-podpischiki-2019.html Cpoxk neticteus - 1 rox.

9. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUE JUCHUIIJIMHBI

Jns  ocymecTBieHus 00pa30BaTeNBbHOrO Ipolecca IO JUCHUIUIMHE HEeOoOXOoAuMa clieayromas
MaTepuaibHO-TEXHUYeCcKas 0asa:

9.1. TpeboBaHMs K ayAUTOPUSAM (IOMEIIEHUSAM, MECTaM) JUIsl TpOBeACHUs 3aHATHI: CTaHAapTHO
000pyIOBaHHBIC JICKIIMOHHBIE Ay TUTOPHHU ISl IIPOBEJICHUS MHTEPAKTHBHBIX JICKIIUN: MYJIbTUMEIUHHBINA
IPOEKTOP, MHTEPAKTUBHAS JOCKA, KOMIIBIOTEP (HOYTOYK), SKpaH.

9.2. TpeGoBanus kK 000pyI0BaHUIO pabOUMX MECT IpernoaBaresis u ooyqatonuxcsi: CTaHmapTHO
000py/10BaHHBIE JIEKIIMOHHBIE Ay TUTOPUHU AJISl IPOBEJICHUS MHTEPAKTUBHBIX JIEKIIUN: MyJIbTUMEAUHHBINA
IPOEKTOP, UHTEPAKTUBHAS JOCKA, KOMIIBIOTEp (HOYTOYK), 3KpaH. B KOMIbIOTEpHBIX KIaccax J0JKHBI ObITh
ycraHoBineHsl cpectBa MS Office: Word, Excel, Power Point u ap.

10. METOAUYECKHE YKA3AHUSA JJIS1 OBYYAIOHIUXCS IO OCBOEHUIO
JUCHUIIJINHBI
«JJjIeMeHTapHasi MAaTeMATHKA»

[Tpuctynas K U3y4yeHUIO TUCUUIUIMHBI, O0y4YaroUIMMCs 1e1eco000pa3HO 03HAKOMUTHCS ¢ ee padboueit
IporpaMMoii, yueOHoOM, Hay4YHOU U METONYECKON JIUTepaTypoil, UMeroIIelics B OMOIMOTeKe YHUBEPCUTETA,
a TaKk)Ke ¢ peJylaraeéMbIM EPEeYHEM 3aaHUH.

Buj yyeOHbIX 3aHATHI Opranuzanms 1eATeJJbHOCTH CTY/ICHTA

Jlexmmsa Hanucanne koHcmekTa JIEKIHA: KPAaTKO, CXEMaTU4YHO, MOCIEI0BATEIbHO
(UKCUpOBaTh ~ OCHOBHBIC  TOJIOKEHHS,  BBIBOABL,  (DOPMYITHPOBKH,
0000IICHHS; ITOMeYaTh Ba)KHBIC MBICIH, BBIICIITHL KIIFOYEBBLIE CJIIOBA,
TepMuHbl. [IpoBepka TEpMUHOB, MOHATHH C MOMONIBIO SHUUKIONEIUH,
CJIOBaped, CIPaBOYHMKOB C BBIITUCHIBAHUEM TOJKOBAaHWW B TETpaib.
O0603HaUUTH BOMPOCH, TEPMHUHBI, MaTepHall, KOTOPBIH BBI3BIBAET
TPYJIHOCTH, TIOMETHUTh W TOMBITATBCS HAWUTH OTBET B PEKOMEHIyEeMOM
nautepatype. Ecnu camocTosTensHO HE yaaeTcs pa3oOparbes B MaTepuaie,
HeoOXoauMo copMynIHpoBaTh BONPOC M 3a7aTh MPENoAaBaTENI0 Ha
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KOHCYJIbTAallMd, HA [PAKTUYECKOM 3aHATHUU. YJAECIUTh BHUMAaHHE
CJICTYIOIINM TOHATHSAM (TIEPEUYHCIICHUE TOHATHI) U P

[IpakTrueckue 3aHATHS [TpopaboTka paboueii mporpaMmbl JUCIUILIMHBL, YAEIsAsS 0CO00€ BHUMAHHE
measM U 3ajJadaM, CTPYKType H  COACP)KAHUIO  JUCUUIUIMHBI.
KoncniektupoBaHue WCTOYHHKOB. PaboTra ¢ KOHCHEKTOM  JIEKIWH,
MOJArOTOBKA  OTBETOB K  KOHTPOJBHBIM  BONpPOCaM,  MPOCMOTP
PEKOMEHIyEeMOW IIUTEpaTyphl, padoTa ¢ TEKCTOM (yKa3aTh TEKCT W3
HWCTOYHHMKA U JIp.), MPOCIYIIMBAHUE ayAu0O- U BUACO3AIUCEH 10 3aJaHHOMN
TEMe, pEIICHHe pacueTHO-rpauuecKux 3aJaHuii, peIIeHWud 3amad To
AITOPUTMY U JIp.

KonTposbHas 3HAKOMCTBO C OCHOBHOM U JOMOJHUTEIBHOM JIUTEpaTypoH, BKIIOYas
paboTa/MHAMBUIyalIbHBIE | CIIPABOYHbIE U3JIaHUS, 3apyOe)KHble HCTOYHHKH, KOHCIEKT OCHOBHBIX
3a1aHUsA MOJIOKEHUH, TEPMHHOB, CBEJICHUM, TPEOYIOIIUXCS Mg 3allOMHUHAHUS U

ABJIIOIINXCA OCHOBOITIOJArarommmnumMm B atoii TeMe. CocTaBlieHHE aHHOTaHI/Iﬁ
K IPOYUTAHHBIM JIMTCPATYPHBIM UCTOYHHUKAM U OP.

Konnoksuym Pabota ¢ KOHCHEKTOM JEKIHMHA, MOArOTOBKAa OTBETOB K KOHTPOJBHBIM
BOIIPOCAM H JIp.

[MonroroBka K | B mpomecce moaroToBku K 3adery 0OydaroIIEMyCsl PEKOMEHIYyeTCs TaK

3aueTy(dK3aMeHy) OpraHM30BaTh CBOIO yd4eOy, 4YTOObl Bce BHUIbl pabOT U 3aJaHUN,

MpeAYyCMOTPEHHBIE paboyeill mporpamMmoii, OBIIIM BBINOJHEHBI B CPOK.
OcHOBHOE B MOJATOTOBKE K 3aueTy - 3TO IMOBTOPEHHE BCEro Marepuaa
y4eOHOM NUCHMIUIMHBL. B THU MOATOTOBKHU K 3a4eTy HEOOXOIUMO U30erarh
Ype3MEepHO Meperpy3ku yMCTBEHHON paboOTOW, uepenys Tpyd U OTAbIX.
I[Ipm moaroroBke K caade 3adera CTapaiTech BECh OO0BEM pPabOTHI
pachpenensiTh paBHOMEPHO IO JHSIM, OTBEICHHBIM [IJIsl TOATOTOBKU K
3a4eTy, KOHTPOJIMPOBATh KaXK/IbIi JCHD BBIMOJHECHUS pa0oThl. Jlydie, ecnu
MOKHO TEpEeBBINONHUTH IaH. Torga Bcerga OyneT peseps BpemeHu. Ilpu
MIOJrOTOBKE K 3a4eTy 11eJ1ecO00pa3HO MOBTOPSTH MPOWIEHHBI Marepuall B
CTPOTOM COOTBETCTBUHU C Y4eOHOW MpOrpamMMmoi, MPUMEPHBIM IEepeUHEM
y4eOHBIX BOMPOCOB, 3aJlaHUM, KOTOPbIE€ BBIHOCATCA Ha 3aueT U
COJIEp KAILMXCS B JAHHOM MporpaMMe.
11. CITIEOUAJIBHBIE YCJIOBUA AJ1S1 UHBAJINIOB U JIML] C OTPAHUYEHHBIMHA
BO3MOXHOCTSAMHU 310POBbSA

[Tox cnenuanbHBIMH YCIOBUSIMU JIJISl TIOJIyYEHHUST 0Opa3oBaHUsl OOyYarOUIUXCS C OTpaHUYCHHBIMU
BO3MOXXHOCTSIMHU 37I0POBbsI TIOHUMAIOTCSI YCIOBHSI OOY4YEHHS, BOCIIUTAHUS M Pa3BUTUSA TaKUX CTYACHTOB,
BKJTFOYAIOITHE B c€0s MCIOJIb30BaHNE TIPU HEOOXOAMMOCTH aJaTHPOBAHHBIX 00pa30BaTEIbHBIX IPOTPAMM
U METOJOB OOY4YeHHS M BOCIWTAHUS, CHEIHUATbHBIX YYEOHHUKOB, y4eOHBIX MOCOOMN W JUAAKTHUUECKUX
MaTepHaJIOB, CHEIUAIBHBIX TEXHUUYECKHX CPEJICTB OOYYEeHHS KOJUISKTUBHOTO U WHJWBHUAYaJIbHOTO
MOJIb30BaHMUs, MPEIOCTABIEHUE YCIYT aCCHCTEeHTa (TIOMOIIHKKA), OKA3bIBAIOIIET0 HEOOXOANUMYIO MOMOIIIb,
MIPOBE/ICHUE TPYIIOBBIX U WHIWBHUAYAIbHBIX KOPPEKIIMOHHBIX 3aHATHUM, oOecrieueHrue J0CTyINa B 3IaHUS
By3a M JIpyrHe YyCIOBUS, 0€3 KOTOpPHIX HEBO3MOXKHO WJIHM 3aTPyJHEHO OCBOCHHE O0pa30BaTEIbHBIX
porpamMm 00yJaroIIUXCs C OTPAHNYCHHBIMUA BO3MOYKHOCTSIMU 3/I0POBBSI.

OOyyenne B paMkax yd4eOHOW IUCHMILTUHBI OOYYaIOIUXCS C OTPAHUYCHHBIMH BO3MOKHOCTSIMH
3/I0POBBSI  OCYHIECTBIISIETCSI C YYETOM OCOOCHHOCTEM TCHUXO(PU3UUECKOTO PAa3BUTHS, HWHIAWBHAYaTbHBIX
BO3MOXKHOCTEH U COCTOSTHUS 3[OPOBBSI TAKUX 00YJAIOIINXCSI.

OOyueHnue Mo y4eOHOW MMCIHUILUIMHE OOYYAIOIIMXCS C OTPAHWYEHHBIMH BO3MOXKHOCTSIMU 370POBBS
MO>KET OBITh OPTaHU30BaHO KaK COBMECTHO C IPYTHUMH OOYYAIOIIMMHUCS, TaK U B OTJEIBHBIX I'PyIIax.

B nensx goctynmHoCTH 00y4eHHsI 0 JUCITUTUTMHE 00€CTIeINBACTCS:

1) auis auI ¢ OTpaHUYEHHBIMUA BO3MOYKHOCTSIMU 37I0POBbS 110 3PEHHIO:

- HAJIWYWE aJIbTEPHATHBHOW BEpPCHH O(HUIMANTBHOTO caiiTa WHCTUTYTa B cetu «WHTepHeT» mis
CI1a00BUIAIINX;

- BeCb HEOOXOMMMBIA /I M3Y4YCHHUsS MaTepuaj, COTJacHO ydeOHOMY IUIaHy (B TOM 4YHCHE, IS
00y4aromuXxcsl M0 MHAUBUYyalbHBIM YY€OHBIM IJIAHAM) TIPEIOCTABIISIETCS B DIIEKTPOHOM BHUJIE HA JIHICKE.
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- UHIMBUYaJbHOE paBHOMEpHOE ocBelleHue He MeHee 300 mrokc;

- IPUCYTCTBUE aCCHCTEHTA, OKA3bIBAIONIETO 00YJaIOIIeMycsl HEOOX0ANMYIO TIOMOIIIb;

- obecrieueHne BO3MOKHOCTH BBIITYCKa albTEPHATUBHBIX ()OPMATOB TMEYATHBIX MAaTepHAIIOB (KPYIIHBIH
mpudT WK ayauodaiib);

- oOecrnieueHre A0oCTyna OOYyYalOMIErocs, SBISAIOLMIETOCS CIENBIM M HCHOJB3YIOIIEro cobaky-
IPOBO/IHUKA, K 3[JAHUI0 HHCTUTYTA.

2) At U1 ¢ OTPAHUYCHHBIMU BO3MOKHOCTSIMU 3/IOPOBbS IO CIIYXY:

- Halu4Yue MHUKPO(QOHOB U 3BYKOYCHJIMBAIOIICH ammapaTypbl KOJUICKTHBHOTO ITOJIb30BAaHHS
(ayAMOKOJIOHKH);

3) ans AUl ¢ OrPaHWYEHHBIMH BO3MOKHOCTSMHU 3JI0POBbSl, HMEIOIIMX HApyLICHUs OIIOPHO-
JIBUTATEIILHOTO ammapara, MaTepHaIbHO-TEXHUYECKHUE YCIIOBHS JOJDKHBI 00eCleYnBaTh BO3MOXKHOCTD
0eCHpensITCTBEHHOTO JO0CTyNa OOyYaromuXcsi B ydeOHbIC MOMEIICHHUS, CTOJIOBBIC, TYaJETHBIE M JIPyTHE
NOMEIICHUSI OpTaHU3allH, a TaKkKe MNpeObIBaHUS B YKAa3aHHBIX MOMEMICHUSX (HAJIMYME MaHIyCOB,
HOPYYHEH, paCIIMPEHHBIX JBEPHBIX IPOEMOB U JIPYTUX HPUCIIOCOOICHUIA).

[lepen HayanoM o0y4YeHHsI MOTYT MTPOBOIUTHCS KOHCYIBTATUBHBIC 3aHATHS, IO3BOJISIOIINE CTYIEHTaM
C OrpaHUYEHHBIMU BO3MOKHOCTSMH aJaliTUPOBATHCA K y4EOHOMY IIpOLIECCY.

B mpomecce BemeHusi y4eOHOW AMCHUIUIMHBI TPOQECCOPCKO-TIPETIOAABATEIHCKOMY COCTaBY
PEKOMEHIYeTCsl UCTIOJIb30BaHUE COLMAIBHO-aKTUBHBIX M PE(PICKCUBHBIX METOAOB O0YYEHUS, TEXHOIOT U
COLMOKYJIbTYPHOW pEadMINTAlMd C LENbI0 OKa3aHUS TOMOLIM OOydYaromHMMCs C OTPaHMYCHHBIMH
BO3MOXKHOCTSIMU 37I0POBbSI B YCTAaHOBJICHMH IOJHOLEHHBIX MEXIMYHOCTHBIX OTHOIICHHW C IPyTUMH
00yYaromuxcs, Co3IaHNH KOM(POPTHOTO IICUXOJIOTUIECKOTO KIIMMaTa B y4eOHOH rpymrie.

OcoOeHHOCTH TPOBEJCHUS TEKYIIEH M NPOMEXKYTOUYHOW aTTeCTallid MO JUCLUIUIMHE IS
Oo0yJaromuxcss C OTPaHMYCHHBIMH  BO3MOXKHOCTSIMH ~ 3[I0POBbS  YCTAHABIMBAIOTCA C  y4ETOM
VHIIMBHYaIbHBIX TCUXO(PHU3MUECKUX OCOOCHHOCTEeH (yCTHO, NMUCHMEHHO Ha Oymare, MUCbMEHHO Ha
KOMITbIOTEpE, B (hopMe TeCTHpOBaHUs U apyroe). IIpu HeoOX0AMMOCTH MPEIOCTABISIETCS TOTIOJHUTEEHOE
BpeMs JUIsl IOATOTOBKH OTBETA HA 3a4€Te WIIM SK3aMeHE.

ABTOpPBI padoyeii mporpaMMbl JHCHMILIMHBI(MOAYJISA): cmapwuti npenodasamens Kageopvr MITMull,
Jlaxuxoea 3. I
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AHHOTAIIASI PABOYEN TPOT'PAMMBI JUCIUILJIAHBI (MOYJISA):
b1.0.07.11 «3JIEMEHTAPHAS MATEMATHKA»

1. esab ocBOEHHS THMCHUILTHHBI (MOTYJINA):

Heasto ocBoenust aucuurumiel 51.0.07.11 «29nemenTapHas MaremMaTuka» siBisieTcsi GopMupoBaHue
y o0Oydarouuxcsi 3HaHWH, YMEHHH, HaBBIKOB, XapaKTEpU3YIOIIMX (OPMUPOBAHUE KOMIETEHUUH H
o0eCTeynBaOIUX JOCTHKCHUE IUIAHUPYEMBIX pE3yJbTaTOB OCBOCHHUS 00pa30BaTEIbHOM MPOrpaMMBbl,
Hay4YHO-TEOPETHUYECKUX 3HAaHMM UM MpaKTHUUECKUX YMEHMH 10 mpeaMery B IpodhecCHOHaIbHON
JESTEIIbHOCTH.

2. MecTo TUCHUIIMHBI B CTPYKTYpe 00pa3oBaTe/IbHON NMPOrpaMmbl

Hucuummmna 51.0.07.09 «JaemenTapHasi MaTeMaTHKa» 0a3UpyeTcs HA KOMIIETCHIMAX, 3HAHUAX U
YMEHUAX, CHOPMHUPOBAHHBIX B XOJ€ HU3yueHHs AucLIUIUIMH «Matematukay, «Anredpa», «Metoauka
yIiIyOJIeHHOTO 00y4YeHHUs: MaTeMaThkey, «Jlorukay.

3. TpeOoBaHusl K pe3yJibTaTaM OCBOEHMS JUCUMILIMHBI (MOXYJIs1):

Jucuumnirna HarpasieHa Ha (OPMUPOBAHUE CIEIYIOINX KOMIIETEHINIA BBIITYCKHUKA!

VYK-1. CnocobeH ocylecTBIATh MOUCK, KPUTUUECKUN aHAIU3 M CUHTE3 HH(pOpMAlMM, IPUMEHSITH
CUCTEMHBIN MOJXO/ JUIsl pEIICHUs [TOCTABJICHHBIX 3aja4

I1K-1. CnocoOeH ocBauBaTh U MCII0JIb30BaTh TECOPETUYECKUE 3HAHUS U IPAKTUYECKUE YMEHUS U
HaBBIKH B TIPEAMETHOW OOJIACTH MPH PEIICHHH MPOPEeCCHOHATBHBIX 3aj1ad.

I1K-3. CnocoGeH popMupoBaTh pa3BUBAIOLIYI0 00Pa30BaTENbHYIO CPELY IS JOCTUKEHUS
JMYHOCTHBIX, TPEMETHBIX U METANIPEIMETHBIX PE3YJIbTaTOB 00yUEHHsI CPECTBAMU IPENOJaBACMbIX
y4eOHBIX IPEMETOB.

4. O6masi TPyA0eMKOCTh THCHUIIMHBI (MOayJisi) cocTaBisier 10 3adeTHble eqmHuIbI (360
4acoB).

5. Cemectp: 4,5, 6.

6. OcHOBHBIE pa3/e/ibl AUCHUILIMHBI (MOAYJISA):

1. TlonsTue MHOXXECTBa 4YMHCEI: HaTypajibHblE, LEJIblE, palOHAJIbHbIE, WPPALMOHAIBHBIE U
neiictBuTenbHble yncna. M3o0pakeHue duces Ha 4ucioBoi ocu. CpaBHEHUE 4Hces, 3HAKU HEPaBEHCTBA.
UucnoBele mnpoMexyTku. Moayne neiictButensHoro uwucia. CpoiictBa Mmoaynsa. ['eomerpuueckas
UHTEpIpeTanus Monyid uncna. Jemurens u kpatHoe. [Ipocteie n cocraBHble uncina. HOJ[ u HOK uucen.
Anroput™m EBknnna. Jlenumocts uncen. [Ipusznaku nenumoctu uncen. [Iponopuny u npoueHTs. DIeMEHTHI
Teopun cpaBHeHHH. IlocnenoBarensHocTn U mporpeccuu. I'padukyu OCHOBHBIX 3J€MEHTapHBIX (PYHKLUH.
Cxema wuccrnenoBanust ¢yHkuuil. IlpeoOpazoBanus rpaduxoB ¢ynkuui. [loHsTHE TOX7AECTBa.
ToxnecTBeHHblEe peoOpa3oOBaHUS. Jloka3zaTenbCTBO ~ anreOpauyeckux TOXIAECTB M HEPaBEHCTB.
PanvonanbHble ypaBHEHHs, HEPABEHCTBA M UX CHUCTEMBbI: OOIIME METOJbl pEILIEHHUs, HEPAaBEHCTBA C
MonylnsMU. HppauuoHanbHble, MOKa3aTelbHbIE U JIorapu(MHUUYEcCKHe ypaBHEHHs, HEpaBEHCTBA U MX
CHUCTEMBI. 3ajauM Ha COCTaBJIEHWE YPaBHEHUII M HEPaBEHCTB. |pUTrOHOMETpHYEcKHE (YHKIUU.
OCHOBHBIE TPUTOHOMETpUYECKHE ToOXKJecTBa.  I[loHATHE OOpaTHOW TPUTOHOMETPUUYECKON (YHKIIHH.
ToxaecTBEeHHbIE npeoOpa3zoBaHus TPUTOHOMETPUYECKUX BBIPAKECHHUM. Jloka3arenbCcTBo
TPUTOHOMETPUUECKUX HEPABEHCTB. TpUTrOHOMETPUYECKUE YPABHEHUSI, HEPABEHCTBA U UX CUCTEMBI.

TEMA 21. I'eoMeTpust TpEyroJIbHUKA U YETBIPEXYTroJbHAKA. OKpYyKHOCTh. BriMcaHHbIE U ONMCAHHBIE

MHOTOyronpHUKU. .Ilmomagn reoMerpuueckux QuUryp. [IpeoOpa3oBaHus TIOCKOCTH. BeKTOpHI.
N3o00paxkeHne MPOCTPAHCTBEHHBIX (UTYp Ha TUIOCKOCTH W 3aJaud  Ha IIOCTPOCHHUE CEUCHHS
MHOTOTPaHHUKOB. BzauMHOe pacnosiokeHue MpsSAMOM M IUIOCKOCTH, B3aUMHOE PAaCIHOJIOKEHUE

mIockocTel. JIByrpannsie yriibl. CKpelmuBaromuecs MpsMble, MHOTOTPAHHBIE YTJIbI U TUIOMIAIA CEUCHUH.
IToBepxHocTH U 00BEMbI MHOrorpaHHukoB. IloBepxHocTH U 00BeMBbl Kpyribix Ten. KomOuHanmum
MHOTOTPaHHHUKOB, 3a/1a4H KPYTJIbIX TEJ, 33JJa4l Ha SKCTPEMYMBI.

7. @opMBI TEKYLEr0 KOHTPOJIA YCIIEBAEMOCTH M IIPOMEKYTOYHOM aTTeCTALMU:

Cemectp — 4; popma aTTecTanum — 3a4eT.

Cemectp — S;popma aTrecTanuu — 3a4er.

CemecTp — 8; popma aTTecTan| — IK3aMEH.

8. ABTOpBI: Jlaxuxosa 3yxpa I adaxcuesna, cmapuwiuii npenodasamens kageopvr MITMull
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