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1. O0mas xapakTepHcTHKa padoyeii nporpaMmsbl 061e06paszoBaTe bHO
AUCHHTTHHBI

1.1. MecTO IHCHHIIHHBI B CTPYKTYpPe OCHOBHOI 00pa3oBaTe/ibHOM
nporpammsl CITO

Jducnunivaa Marematuka OTHOCHTCS K NPOQHIBHBIM AHCUUIUIMHAM (Ha
yriyOneHHOM  ypoBHe)  o0mieoOpa3oBaTeNbHOM  MOATOTOBKM  00pa3oBaTesbHOMN
nporpammel CI1O B cootBercTBHM ¢ PI'OC no crnennaibHOCTM.

2. llenb ¥ 32024 AHCHHILIHHBI

Heabo u3ydenus aucuUIMHbl «Marematukay sBisercs (hopMUpOBaHHE Y
00y4aroluXcs CHUCTeMbl (QYHAaMEHTAlIbHBIX MaTeMAaTHYEeCKHX 3HAHHH M yMEHHId,
obecne4uBalOIUX JOrHYEeCKyI0 CTPOHHOCTh MBIIIJIEHHS, CIIOCOOHOCTh K aHAIU3y M
pelleHHI0 Npo(ecCHOHATBHBIX 3a1ad, CBS3aHHBIX C 3KOHOMHYECKHMMH pacdyeTaMH,
(MHAHCOBBIM aHATU30M H 00pabOTKON YHCIOBON HH(DOPMALIHH.

3agayavu JHCUHHIUIHHBI SBIISIOTCS:

- (hopMHUpOBaHHE IIEHTPAJIbHBIX MAaTEeMAaTHYECKHUX MOHATHH (4MCII0, BEJIHYMHA,
reomMeTpuyeckas (urypa, nepeMeHHas, BEpPOSTHOCTb, (YHKIHS), 0DeCHeuYHBaIOIIMX
PEeeMCTBEHHOCTh H NepPCIEeKTUBHOCTD MaTeMaTH4YeCKOro oOpa3zoBaHus
00yHUaroImnXxcs;

- TOJBEeJeHHe 00ydYarolUXCsl Ha JOCTYIHOM JUIs HHUX YPOBHE K OCO3HAHHIO
B3aMMOCBSA3H MaTEMaTHKU M OKPYKAIOLIEro MUpa, MOHUMaHHEe MaTeMaTHKH KaK 4acTu
00111e# KyJIbTypbl YeJIOBEUECTBA;

- Pa3BHTHE MHTEJUIEKTYyaJbHBIX W TBOPYECKUX CIOCOOHOCTEH 00y4darommxcs,
[103HABATEJIbHONW aKTUBHOCTH, HCCIIEOBATEIbCKUX YMEHH, KDUTUYHOCTH MBIILICHHS,
UHTepeca K H3yYEeHHUIO MaTeMaTHKH;

- (opMupoBaHHe (YHKLMOHAIBHON MaTreMaTH4YecKOH TpPaMOTHOCTH: YMEHHS
pacro3HaBaTh MaTeMaTHYECKHUE aCleKThl B PealbHBIX KHU3HEHHBIX CHUTYalUsX U TPH
M3yYEHUU JIPYTMX [IUCLMIUIMH, MPOSBICHUSA 3aBUCHUMOCTEH H 3aKOHOMEpHOCTEH,
dbopMynupoBaTh UX Ha fA3bIKE MaTEeMaTHKU H CO3/aBaTh MaTeMaTHYECKHE MOJIEIH,
MPUMEHATh OCBOEHHBIH MaTeMaTH4YeCKUi amnmapar s pelieHus I[pPaKTHKO-
OPHUEHTHUPOBAHHbIX 3aj1ad, 3a1a4y npodeccuoHanbHOM NesATeNbHOCTH,
MHTepIpeTHPOBaTh U OLICHUBATH MOJYYCHHBIE PE3YJIbTaThI;

- (opmHpoBaHHE JIOTMYECKOTO, AaJrOPUTMHYECKOrO0 M MPOCTPAHCTBEHHOIO
MBILUIEHHsI KaK OCHOBBI [ aHalnu3a HHQOpPMAUUU U NPUHSATUS 0O0OCHOBAHHBIX
pEeLIeHUH.

- OCBOGHHME CHCTEMbl 3HAaHHMH B 00JACTH OCHOB MaTeMaTHYECKOTro aHaju3a,
anreOpbl, TEOPUU BEPOSTHOCTEH U MaTeMaTHYECKOH CTAaTHCTHKH, FT€OMETPHH, a TaKKe
9JIEMEHTOB ()MHAHCOBOW MaTeMaTHUKH.

- OBJIAJIeHHEe YMEHHSIMH MPOU3BOJAMUTH TOYHbIE BBIYMCIIEHUS, AHAJTM3UPOBATh,
UHTEPNPETHPOBATh M CUCTEMATU3MPOBATH YUCIOBbIE W CTATHCTHYECKHE IaHHbIE,
CTPOMTH M MCCJIE0OBaTh MaTeMaTH4YeCKHe MOJAENH Uil pelleHus ydeOHo-
MMO3HABATEJbHbBIX H MPAKTHYECKHX 3a/ay.

- COBEPILIECHCTBOBAaHHE OMbITA IPUMEHEHHS MOJIyYeHHBIX 3HAaHUN U YMEHMH Iis
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aHaJIM3a JKU3HEHHBIX U NMPO(EeCCHOHANIbHBIX CUTYalui, TPeOYIOMKX KOJIHYECTBEHHOM
OLIEHKH, MPOrHO3UPOBAHUS U PACUETOB.

- pa3BUTHE BBIYMCIIMTENBHON KYJIbTYpPbl, TOHHOCTH M aKKypPaTHOCTH B paboTe ¢
NaHHBIMH, a Takke GoOpMUpOBaHHE CIOCOOHOCTH K CaMOCTOSITENIBHOMN MO3HABATEILHOM
NEeSATEeNIbHOCTH.

3. [Ilnanupyembie pe3yibTaTbl OCBOEHHS 0011e00pa30BaTEIbHOI THCHHILIHHBI B
coorBeTcTBHH ¢ PI'OC CIIO u Ha ocHose ®I'OC COO

3.1. Komnerenuun, 3akpen/ieHHble 32 JucuunanHoii B YII:
OK-1. Bpibupate crnocoObl pemnieHHs 3agad NpoecCHOHAIBHON J1esSTeIbHOCTH
TIPUMEHHUTEBHO K Pa3IMYHbIM KOHTEKCTaM

IToka3aTeH HHAHKATOPOB JOCTHKEHHS KOMIeTeHIHH

3Hauun:

31.1. AktyanbHblii nMpodecCHOHaIbHBIA M COLMAbHBIA KOHTEKCT, B KOTOPOM
NPUXOJUTCS padOTaTh U KHUTh;

31.2. CtpykTypa mnijaHa 1Jisi pelieHus 3aaa4, aJrOPUTMbI BBITOJTHEHHUSI padoT B
npodecCHOHATBHONW U CMEXKHBIX 0051acTAX;

31.3. OcHOBHBIE UCTOYHUKH MH()OPMALIMK U pPecypchl JUISl pellieHus 3a/1a4 W/ UiH
npo6JieM B NpopeCCHOHATBHOM H/WIIM COLMATbHOM KOHTEKCTE;

31.4. Metoabl paboTsl B Npo(eCcCHOHANBHON U CMEXHBIX chepax;

31.5. Tlopsamok OLEHKH pe3yibTaTOB pelleHus 3ajad npodeccuoHalbHOR
JIesITeJIbHOCTH.

Ymenusn:

V1.1. Pacno3naBate 3amady W/HIH mpoOiieMy B mpodeccHOHATbHOM W/HIIU
COIHAJIBHOM KOHTEKCTE, aHAJIM3UPOBATh U BBIIEJIATH €€ COCTaBHbIE YaCTH;

V1.2. Onpenpenarb 3Tanbl peLICHHS 3aJayd, COCTaBIATh ILJIaH JeHCTBHS,
peaM30BbIBATh COCTABJICHHBIH IJIaH, ONpeAesTh He0OOXOAUMBIE PeCcypChl;

V1.3. BeisBasate U 3h(PeKTHBHO HMCKaTh HH(OpPMALUIO, HEOOXOAUMYIO s
pelIeHus 3a1a4i W/ WU npoOIeMsl;

V1.4. Bnamets akTyaldbHbIMH MeToAamMH paboThl B NpoQecCHOHANbHOH H
CMEXHBIX cepax;

V1.5. OuenuBath pe3yibTaT U MOCIEACTBHS CBOUX NEHCTBUH (CaMOCTOSATEIBLHO
HJIA C TIOMOIIBI) HACTAaBHHKA).

KomnereHnunu, 3akpenieHHbie 3a Aucuuniaunoi B YII:

OK-2. Mcnonb3oBaTh COBpeMEHHbIE CPE/ICTBA MMOUCKA, aHAIM3a U HHTEpIpeTaluH
uHbOpMalMK, M  MHGOOPMALIHOHHbIE  TEXHOJOIMM  JUIA  BBINOJHEHHMS  3a1a4
nmpodecCHOHANIbHOM NeATebHOCTH

IToka3aTein HHAHKATOPOB 10CTHKEHHSI KOMIETEHUH

3naHus:

32.1. Homenkiatypa HHGOPMALIMOHHBIX MCTOYHUKOB, [PHMEHSEMbIX B
npodecCHOHAILHOMN JAesTebHOCTH;

32.2. [Ipuembl CTPYKTypUpOBaHUsl HHGOPMALIHH;

32.3. ®opmar odopmiieH s pe3yIbTaTOB MOKCKA HH(POPMALIUH;
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32.4. CoBpeMeHHBIE Cpe/CTBA M YCTpOicTBa MH(OpPMATH3ALMHU, MOPSIOK HX
NPUMEHEHHSI U [pPOrpaMMHOe oOecriedeHue B NMPO(eCcCHOHATBHON JIeATeIbHOCTH, B
TOM 4YHCJIe HHPPOBBIE CPEICTBA.

Ymenust:

¥2.1. Onpenenates 3aga4yd A MOUCKAa HHGOpMaLMH, IUIAHKPOBATh MPOLECC
MIOMCKA, BEIOUPATh HEOOXOAUMBIE HCTOUHUKH HH(POPMALHH;

¥2.2. Bolgenare Haubonee  3HauMMoe B mepevHe  MH(BOpMALUH,
CTPYKTYPHPOBATH MoJ1y4yaeMyto HHpopManuio, ohopMIIsTh pe3yibTaThl TOUCKA;

V¥2.3. OueHunBath NpakTHYECKYIO 3HAYUMOCTh Pe3yJbTaTOB MOMCKA;

V2.4. TlpumeHsaTs cpeacTBa HMHOOPMALMOHHBIX TEXHOJOTHH JUIs pelIeHHUs
npogeccHOHaNbHBIX 3a/1aY;

¥2.5.Mcnonb3oBarh COBPEMEHHOE porpamMMHOE obecrneyeHue B
nmpodeccuOHANbHOM NeSATeTbHOCTH;

¥2.6. Hcnonp3oBaTb pa3iuyHble LUPPOBbIE CpPEACTBA IS  pEIICHHS
nmpodeccHOHATbHBIX 3a1a4.

3.2. TexHosoruu, odecneunBawmmne GopMHpoBaHHEe KOMNETEHIIHH
Jlekuuu, npakTHYeCKUE 3aHATUS, TECTUPOBAHHE.

4. TpyaoeMKOCTb JHCUHHIIHHBI H BH/bI Y4eOHOH patoTsl

Tabnuna 1. Pacnipenenenue Tpy1J0eMKOCTH AHCLHMIUIMHBI 110 BUIAAM y4eOHOM paboThl

Bun yqedHoii paboTsi AKaJeMHYeCKHX YacoB
O6was Tpy10eMKOCTb JTUCITHILTHHBI 158
AyaUTOpHBIE 32aHATHSA (BCEro) 95
B ToMm umcre:
Jlexuuu 35
[IpakTuueckue 3ausitus (113) 60
JlaGoparopusblii npaktukym (JIP) HE IPelyCMOTPEH
CamocrosiTeibHas pabora (Bcero) 93
B Tom gucre:
Kypcosas pabora HE IpeJTyCMOTpeHa
Jlpyrue BH/Ibl CAMOCTOSATENBHOMH paboThI:
- MO/ITOTOBKA K [TPAKTHYECKHM 3aHITHIM 41
DK3aMeH 12
IlpakTHueckas MOAroTOBKA (HABBIKH) NPH 0
peajiH3alHH AHCHHILIHHBI (BCero)
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5. CTpykTypa H coaepKaHHe THCHHITHHBI
5.1. CTpykTypa AHCHHILIHHBI

Tabnuua 2. Moaynu JMCUHUIUIMHBL, TPYAOEMKOCTh B Hacax U BUIbI y4eOHOI paGoThl

Ne Tpynoem n Jlab.
HaumeHoBaHHe pa3ie/ioB -kocTh | Jlekuun i NMPaKTH Ca
3AHATHSA pabora
4achl KyM
1 [(Pasnen 1. [loBTOpeHune Kypca MareMaTHKH 12 2 7
OCHOBHOH LIKOJIBI ) 3
2 |Paznen 2. Crenenu u kopuu. CTeneHnnas 10 2 - 3+
yHKIMSA ) 1(3x3)
3 |Paznen 3. [loka3sarenbHas GpyHKIHA 10 2 4 3+
) 1(7x3)
4 |Pa3nen 4. Jlorapudmel. Jlorapudmuyeckas 13 3 6 3+
dynKums i 1(3k3)
5 |Paznen 5. OcHOBBI TPHIOHOMETPHH. 16 4 8 3+
Tpuronomerpuyeckue GpyHKIHH i 1(9K3)
6 |Paznen 6. KomiuiekcHble ynca 3.5 1 2 2+
" 10,5(3k3)
7 |Paznmen 7. YpaBHeHHS U HEpaBeHCTBA 13 2 6 3+
) 1(3K3)
8 |Paznen 8. [IpousBonnas pyHkuuu, ee 15 3 8 3+
PUMEHECHHUE ) 1(3K3)
9 |Pa3nen 9. IlepBoobpaznas ¢pyHKINH, ee 12 4 4 3+
TIPUMEHEHHE ) 1(5K3)
10 |Paznien 10. MHoxecTBa. D1eMEHThHI TEOPHH 6,5 1 2 St
rpaoB ~ |0,5(5k3)
11 {Pazgen 11. DneMeHTB KOMOMHATOPHKH, 13 3 6 3+
CTaTHCTHKH U TEOPHH BEPOATHOCTEH ) 1(3K3)
12 (Pa3nen 12 IlpsmMble u MJIOCKOCTH B 12 3 5 2 2
IPOCTPAHCTBE ) 1(3k3)
13 |Paznen 13. KoopauHaTh! U BEKTOPEI 11 2 ) 3+
i 1(9K3)
14 |Pa3gen 14. MHOrOrpaHHHKH H T€j1a BpalLlEHHS 9 & 3 SF
i 1(ox3)
Bceero Ha ey 158 35 60 41+(12
3K3)

MHoxKecTBO,

5.2. Coaep:kaHue JHCUHILTHHBI
Pa3nen 1. [ToBTopeHne Kypca MaTeMaTHKH OCHOBHOM IIKOJIbI
Ilens u 3anaynm MaTeMaTUKU NIPH OCBOEHHHU CllelMANbHOCTH. bazoBbie 3HaAHHS H
YMEHHS [0 MareMaTuke B Npo(eCCHOHAIbHOW W B IOBCEJHEBHOH JIeATEeIbHOCTH.

orepanuu  Haj

MHOXKECTBaMH,

AHarpaMMal

Ditnepa-BenHa.

Wcnonb30BaHue TEOPETHKO-MHOYKECTBEHHOTO amnmapara [Jsi OIMHCaHWs pealibHbIX
MPOLECCOB U SIBIEHHH B NMPOQeCCHOHATBHON IesTeNbHOCTH, PH PEIleHHH 3a1a4 U3
npyrux nucuiuiid. HatypaneHble W nenble ydcna. [Ipu3Hakd OeMMMOCTH LENbIX
gyuces. PauuoHansHble 4yucna. OObBIKHOBEHHBIE M JECATHYHBIE APOOH, MPOILEHTHI,
OeckoHeuHble nepruoanyecKkue 1podu. ApudmeTuueckue onepanuu ¢ palMoOHaIbHBIMH

YHCJIAMH,

npeoOpa3oBaHHs

HUCJIIOBBIX

BbIpaKE€HHUH.

JleficTBUTENIbHBIE

quciia.




PanmonaneHele ¥ HppalMOHAbHble 4YHCIA. ApH(METHYeCkHe OIepaluu ¢
NEeUCTBUTENbHBIMH YHCIaMHi. [IpuOnvkEHHbIE BBIYUCIIEHHS, TPAaBUJIA OKPYTJIEHHS,
INpUKKMIKA M OLIEHKAa pe3yabTara BbIYHCIeHHI. ToxIecTBa M  TOXK/IECTBEHHBIE
npeobpa3oBaHus. YpaBHEHHE, KOpPeHb YypaBHeHHs. HepaBeHcTBO, pelreHue
HepaBeHcTBa. Merton wuHTepBaiioB. PemeHue nenslx U IpoOHO-paliMOHAIBHBIX
ypaBHeHMH W HepaBeHCTB. [IpuMeHeHue ypaBHEHHMH H HEpPaBEHCTB K pELICHHIO
MaTeMaTHYeCKUX 3a/1ay M 3aa4 U3 pasiHyYHbIX oOnacTeil HAyKW M peasibHOM KH3HH.
CucreMbl W COBOKYNHOCTH pallMOHAJbHBIX YpaBHEHHH W HepaBeHCTB. CHCTEMBI
JIMHEHWHBIX YpaBHEHHH. PellleHre NpUKIaIHBIX 33[1a4 C MOMOIIBIO CHCTEMBI JIMHEHHBIX
ypaBHeHuH. [IpuMeHnenue apodeil U MpOLEHTOB s pellieHHs MPUKIAIHBIX 3a71a4 U3
pa3nuYHBIX OTpaciei 3HaHMH W peanbHOH XuU3HHU. [IpUOMDKEHHBIE BBIYHCIEHHS,
IpaBHJIa OKPYIJIEHHs, IPUKHUIKA U OLIEHKa pe3ysibTaTa BblYUcIeHHi. Pa3Hble criocoOsl
BBIUMCIICHHs NpOLEHTOB. IIpoleHTHbIe BBIYMCIIEHHs B MPO(ECCHOHAIBHBIX 3a/a4ax.
[IpuMeHeHHe ypaBHEHUN W HEPaBEHCTB K pElIeHUI0 MaTeMaTHYeCKHX 3a/lad ¥ 3aaady
M3 pa3Nu4HbBIX oOnacTedl HaykH M peanbHOW xu3HH. [IpuMeHeHHe ypaBHeHHH H
HEPaBEHCTB K PEIIeHUI0 MaTeMaTM4YeCKMX 3ajady M 3ajad U3 pa3luyHbIX oOacTeid
HayKH U peasibHOH %u3HU. KoHTposbHas paboTa BXxoaHas

Pa3znen 2. Crenenu u kopHH. CteneHHasi QyHKIHA

Oyukuun  y=R/@, ux ceoiictBa ¥ rpadukh. ApudMeTHUECKHIl KOpeHb
HaTypaslbHOH cTeneHu. JlelicTBUA ¢ apU(QMETHUECKUMH KOPHSIMH N—OH CTEleHH.
Crenenp ¢ wensiM mnokasarenem. CraHaapTHas ¢opma 3amducH JAeHCTBHTEIHHOTO
yucaa. McnonszoBanue mnoaxonsiieid (Gopmbl 3amucH JeHCTBHTENBHBIX YHCEN s
pelleHus MpaKTUYeCKUX 3a/lad U NpeJcTaBleHus AaHHbIX. CTeneHp ¢ paluOHAIBHBIM
nokasarenem. CBoiictBa crenenu. [IpeoOpa3oBanue BbIpaXKeHHH, CcoaepKamUX
CTENEHU C PALMOHAIBHBIM MOKa3aTeleM. PellleHHe MppalMOHAIbHBIX YpaBHEHUW H
HepaBeHCTB. Mcrnonb3oBaHHe CBOMCTB cTeNeHHONH (YHKIMH NPU PEeIleHHH ypaBHEHUMH
H HepaBeHcTB. OmnpeneneHue nokaszaTenbHOH (YHKIHH, ee CBOMcTBA W rpaduk.
3HAaKOMCTBO C TMpUMEHEHHEeM IoKa3aTelbHOH (yHKIuHU. PenieHue mnokasaTenbHBIX
ypaBHeHHH (GYHKIHOHATbHO-TpadUYecKHM MeTofoM. PemieHue mokasareinbHBIX
ypaBHEHHH METOAOM YypaBHHMBAaHHs IOKa3zaTeiel, METOJOM BBEJEHHS HOBOMH
nepeMeHHoO#, (yHKUMOHaIbHO-rpapuueckumM  MertogaoM. CrocoObl  pelieHuit
MOKa3aTelbHbIX yYpaBHEHHWH M HepaBeHCTB. PelleHHe mOKa3zaTeNbHbIX YypaBHEHUH
METOJIOM YypaBHHBaHHUs I[lOKa3aTeledl M METOIOM BBEJEHHS HOBOH IMepeMeHHOM.
Pemienne nokasarenbHbIX HEPAaBEHCTB.

Paszpnen 4. Jlorapupmpl. Jlorapupmuveckas pyHkuus

JlecaTHYHBIN M HATYpaJbHBIN JorapugMel, ykcio e. Onepanuu

norapudmupoBanus. [lonsTHe u cBoiicTBa jorapuMuyecKux GyHKIHIA.

Hcnone3oBanue norapudma npu pemieHHH ypaBHeHHH u HepaBeHcTB. CBoiCTBa
JorapuMoB.  ANrOpUTM  peELIeHHs  CHUCTeMbl  ypaBHeHHMil. PaBHOCHJIBHOCTB
norapupMuueckux ypaBHeHHH W HepaBeHcTB. Jlorapudmuueckas mkama, pH
BOJOPOJHBIN IMOKa3areib, YPOBeHb IPOMKOCTH, MAarHMTyaa 3eMmjeTpsceHus (mrkaia
Puxtepa), norapupmudeckas cnupanb. Obnacte nomyctumseix 3HaudeHuit (O/13)
norapu(MHUYECKUX ypaBHEHHUH H HepaBeHCTB. MeTOABl pelneHHs JorapuGMUUECKUX
ypaBHEHUIi: NOTEHIUPOBAHUE BBEJIEHHE  HOBOWIIEPEMEHHOM, HCIOIB30BaHHE CBONCTB
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norapupmos. [IpenBapuTenbHOe ynpolleHHe ypaBHEHHS ¢ MOMOIIBI0 (OPMYJ CyMMBI,
pa3sHOCTH, CTENEHH JIorapu(pmMoB. MeTo/ibl pelieHus JorapuMUIecKHX HEPaBEeHCTB.
Pa3aen 5. OcHoBbl Tpuronomerpuu. Tpuronomerpuyeckue GpyHKuHH
Panuannas wmepa yrua. IloBopoT TOYKM BOKpPYr Hayajla KOOpJAMHAT.
OnpeneneHue cuHyca, KOCHHYCa, TAaHT€HCAa U KOTaHreHca. 3HaKU CHHYca, KOCHHYcCa,
TaHreHca U KOTaHIeHCa MO YEeTBEPTAM. 3aBHCHMOCTh MEXKIY CHHYCOM, KOCHHYCOM,
TAQHI€HCOM H KOTAHT€HCOM OJHOTO M TOrO e yrja. 3HAaKd TPUTOHOMETPHYECKHUX
bynkuuidi. OCHOBHbIE TPUTOHOMETPHUYECKHE TOXKIAECTBA. 3aBUCUMOCTb MEXKIY
CHHYCOM, KOCHHYCOM M TaHI€HCOM OJHOIO0 W TOro e yria. ToXIecTBEHHbIE
npeoOpa3oBaHusi TPUTOHOMETPUYECKHX BblpakeHUi. CyMMa M pa3HOCTh KOCHHYCOB.
CuHyc ¥ KocuHyc nBoitHoro yria. @opmynbsl nmojsoBuHHOro yria. IIpeobpasoBanus
CYMMBI TPUIOHOMETPHYECKUX (YHKIHH B NMPOHU3BEICHHE U MPOHM3BEIEHHS B CyMMY.
BhIpa)keHHe TPUrOHOMETPHYECKUX (YHKUMH Yepe3 TaHT'€HC MOJIOBUHHOTO apryMeHTa.
YETHOCTb, HEYETHOCTh, MepUoAUYHOCTh (YHKUHHA. CrnocoObl 3agaHus QYHKIHIA.
YETHOCTb, HEYETHOCTD, MEPHOAMYHOCTh TPUrOHOMETpHUECKHX (QyHKuuil. CBolicTBa M
rpaguka QYHKIHE y = cos X, y = sin X, y = tg X, y = ctg x. C>katve u pacTshKeHHe
rpauKoB TPUTOHOMETPHUUYECKUX GyHKIHH. [Ipeobpa3oBanue rpadukoB
TPUTOHOMETpHYECKUX (QYyHKUMH. MonenupoBaHue JTHOOBIX LUKINYECKUX ITPOLECCOB,
KOTOpBIE TOBTOPSIOTCS Yepe3 paBHbIe IPOMEXYTKH BpeMeHH. IIpencraBnenue imodoro
CJIOXKHOTO KOJieOaTeIbHOrO Mpolecca B BHAE CYMMbl IMPOCTBIX CHHYCOMIAJIbHBIX
Kosnebanuii (rapMOHKK) ¢ MOMOIIBIO psinoB Dypbe. AHaINU3 3BYKOBBIX BOJIH (MYy3bIKa,
peus), ubpoBas (GUIBTpALMA LUIYMOB, CXKAaTHe ayJAMO M BUAEO JIaHHbIX ((popmaTsl
MP3, JPEG). WccrnenosaHue HECHHYCOMIQTbHBIX TOKOB B wemsx. OOpaTHbIE

TpUroHoMeTpudeckue GyHkuuu. X cBOMCTBA U rpaMKH. YpasHeHHe cos X =
a. YpaBHeHHe sin X = a. YpaBHeHHe tg X = a, ctg X = a. CucreMbl npocTedInmx
TPUTOHOMETPHYECKHX YpaBHEHUH. [IpeobpazoBanue TPUTOHOMETPUUYECKUX
BhIp@KEeHH. PellieHne TPUTOHOMETPUUYECKUX YPAaBHEHHH H HEPABEHCTB B TOM YHCIIE C
MCITOJIb30BAHUEM CBOMCTB (DYHKIIHIA.

Pa3nen 6. KommiekcHbie yncia

[Tousite koMIiekcHOro yucia. ConpsKeHHble KOMILIEKCHbIE YKCiIa, MOAYJIb U
apryMeHT KOMIUIeKCHoro 4yucia. Dopma  3a0MCH  KOMIUIEKCHOrO  4HCla
(reoMeTpuyeckas, TPUrOHOMETpHUYeCcKas, anredpanyeckas). BeinonHenue pac4yeros ¢
MOMOILBIO KOMIUIEKCHBIX Yncell. [IpuMepbl HCIIOIb30BaHUsI KOMILIEKCHBIX YHCEIL.

Pa3nen 7. YpaBHeHHs] H HEpAaBEHCTBA

Onpenenenusi. OCHOBHBIE TEOPEMBI PaBHOCHJIBHBIX NE€peXoJaxX B ypaBHEHUSAX U
HepaBeHcTBax. ODIIHe METOIBI PELIeHNs YPABHEHUI: Iepexol OT paBeHcTBa (PyHKIMH
K paBEeHCTBY apryMEHTOB JUII MOHOTOHHBIX (YHKLHMH, METOA pa3okKeHHs Ha
MHOXHTEJIM, METOJ BBEJEHHs HOBOW IepeMeHHOH, (YyHKIHOHAIbHO-rpapHYecKHii
meton. Ilepexoa OT cpaBHEHHsI 3Ha4yeHUH GYHKIHH K CpaBHEHHIO 3HAYeHUH
apryMEeHTOB JJIsi MOHOTOHHBIX (YHKUMH, METOH MHTEpBaNoOB, (QYHKIHOHAIBLHO-
rpaduyeckuii. PackpeiTHe Momyns mo onpeaeneHuio. Ilpocreiimine ypaBHeHHs |
HepaBeHCTBa ¢ MojayyeM. [IpuMeHeHHe PaBHOCHIIBHBIX MEPEXOJ0B B ONpE/eeHHBIX
THIAaX ypaBHEHHH U HEpaBeHCTB ¢ MoayJieM. [Ipocreiilie ypaBHEHHs H HEPABEHCTBA C
nmapamerpom.  Martematudyeckoe — MojendpoBaHue.  CocTaBieHHE — ypaBHEHHI.
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ITpodeccnonanbubiii koHTekcT. MHTepnperauuss peurenus. [lpuknanHas 3amava.
Ontumuszanus  napametpoB.  CucremaTuzaluss  METOMOB.  PaBHOCHJIBHOCTH
npeobpazoBanuii. OJ/13 (O0nacTh DOMYCTUMBIX 3HAYEHHIH ).

Paznen 8. [IponsBoanasi yHKUHH, ee IPHMeHeHHe

OmnpeneneHue 4YHUCIOBOH IMOCHEIOBAaTEIBHOCTY M CHOCOOBI ee  3a/laHus.
CaoiicTBa YHCJIOBBIX MOC/Ie10BaTeIbHOCTEH. Onpenenenue npeznena
MOCJIEIOBATEIbHOCTH.  BblunclieHne IipenenoB nocienoBaTenbHocTed. [Ipenen
Gynkuuu Ha Oeckoneunoctu. [Ipenen ¢ynkuum B Touke. [lpupauienue aprymeHnrta.
[Ipupamenne QGyHKUMH. 3ajaud, OPUBOASIIME K TOHATHIO TPOU3BOIHOMA.
Onpenenenyre MPOU3BOAHOH. AJIFOPUTM OTBICKAHUS TPOM3BOAHOW. DopMyIbI
mupdepenuupopanus. [IpaBuna nuddepenumpoBanus. OrmnpeneneHre CIOKHOM
¢ynkuun. IIpousBonHass TpHUroHomeTpudyeckux (yHkuuid. CBoiicTBa HenpepbIBHOH
¢byskuun. CBsA3b MEXKAY HENpPEepbIBHOCTBIO M UM epeHIHpyeMOoCcThi0 (YHKIIUHA B
TOYKE. AJIFOPHTM pElLIEHHsS HEPaBeHCTB METOAOM HHTepBalIoOB. [ eomeTpHuecKHit
CMBICJT TPOM3BOAHONW (YHKIMH — YIJI0BOH KO3(p(dUUHEHT KacaTrelbHOW K rpaduky
byHKIMH B Touyke. YpaBHeHHEe KacarelbHOH K rpaduky ¢yHKUHH. AJITOPUTM
COCTaBJI€HUS YpaBHEHMs KacarelnbHOH K rpaduxky ¢yHkuuu y=f(x). DOuszngeckwuii
(MexXaHMYECKHii ) CMBICII POU3BOIHONW — MTHOBEHHAsI CKOPOCTh B MOMEHT BPEMEHH t: V
= §' (t). Bo3pacranue u yObiBaHHe (yHKLHH, COOTBETCTBHE BO3pACTAHUS U YOBIBAHHS
(GyHKUMH 3HaKy [pou3BOAHOH. [loHsTHe nNpPOM3BOAHOH BbICHIEro MOpPSJKa,
COOTBETCTBHE 3HAaKa BTOPOH MPOM3BOAHOH BBIMYKJIOCTH (BOTHYTOCTH) (YHKIHH Ha
oTpe3ke. 3ana4d Ha MakCUMyM W MUHUMYM. [loHsATHE acMMNOTOTHI, CIOCOOBI HX
onpeneyieHus. ANTOPUTM HcclefoBaHUs (YHKIHH M NOCTpoeHHs ee rpaduka c
MOMOINBIO Npou3BoaHOI. JIpoOHonuHeiiHas dyHkuus. Haxoxnenue HaubOombiiero u
HauMEHbLIEro 3HAa4YeHUH QYHKLUHH, T[OCTpoeHHe TIpaQUKOB MHOIOYIEHOB C
UCII0JIb30BaHUEM armapara MaTeMaTH4ecKkoro aHanusa. [IpukianHeie 3amauu, B TOM
YHCJIE COLUATbHO-IKOHOMHYECKOTO M (PHU3MYECKOro xapakTepa, HX pelleHHe
CpeACTBAaMHM MaTeMaTH4ecKkoro aHanusa. HMccnenoBanue QYyHKIMI C MOMOILIBIO
npou3BoaHoi. Hanbonblnee n HauMeHbIllee 3Ha4YeHUS QYHKLIMH.

Pa3pnen 9. IlepBoobOpa3Has pyHKuHH, ee NPHMEeHeHHe

[lonsitie wuHTerpupoBanus. (O3HaKOMJIEHHE C T[OHATHEM MHTerpasa u
nepBooOpaszHoii s byHkuun y=f(x). Pemnenue 3amay Ha cBs3b NMEpPBOOOpPa3HOH U ee
MPOM3BOAHOM, BBIYHCIICHHE MepBooOpa3Hoi st AaHHOH QyHKuuu. I[loHsiTue
onpenenéHHoro nurerpana. ['eomeTpuyeckuii ¥ (QU3UYECKUH CMBICI ONpPe/eIEeHHOTrO
unterpana. Popmyna HeroTtona-Jleiibnuua. IloHsiTHe omnpeaen&éHHOro HMHTErpaa.
['eomeTpuyeckuid ¥ (QU3MYECKUH CMBICI ONpEeIeHHOro HHTerpana. Beruucinenue
HeolpeaeleHHOro MHTerpaia. ['eomMeTpH4ecKuii CMBICT OINPEAENeHHOr0 HHTEerpasa.
KpuBonuneitnas tpaneuus - purypa. ['eomerpuyeckuii cMmbici. UHTerpansHas cymma.
[IpenenbHblii  mepexol. YTOYHEHHE  aNlpOKCUMALMM INPU  HEOrpaHMYEHHOM
YBEIMYEHHH 4YHUCla pa30ueHuil. AIIUTUBHOCTh HHTerpana. llpukianHoe 3HaueHue,
BBIYUCITUTENIbHAS TEXHHMKA, YHUCICHHbIE METO[bl, TI'€OMETPHYECKHE INPHUIIOKEHHUS,
(du3nYecKre NMPUI0KEHHS, IKOHOMUUECKHE MOJIEH, TEOPHS BEPOSTHOCTEH, MEAUIIMHA
U Ouoliorusi, MHXEHEepHble pacdeTbl, MareMarhdeckoe MozenuposaHue. [IpaBuna
HaxoXJAeHus neppoodpasHbIX. Ee npuMeHeHHe.
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Pazgen 10. MHoxecTBa. DjieMeHTHI TeOpHH rpados

[Tonstue  MHoxkectBa.  IlogmHOXkecTBo.  Omnepamuu ¢ MHOXECTBaMH.
[TonmuoxecTBO. Onepanun ¢ MHOXKecTBaMU. [lonsTne rpada. CesisHblil rpad, aepeso,
uMka rpad Ha mnnockoctd. Pemenue npukiaaHbix 3amad. [Ipumenenwe rpada B
uHpopmaruke. Onepaumn ¢ MHoxkecTBaMH. OnucaHHe peaibHBIX CHTyalWil ¢
NOMOLIEI0 MHOXeCTB. [IpuMeHenue rpadoB k penreHnro 3aaay.

Paszgen 11. DaemenTbl KOMOMHATOPDHKH, CTATHCTHKH H  TEOPHH
BepPOATHOCTEH

IlepectanoBkH, pa3melueHus, coderaHus. COBMECTHbIE H HECOBMECTHBIE
coObiTHs. TeopeMbl O BEpOSTHOCTH CYMMbI COOBITHIL. YCJIOBHasi BEPOSATHOCT.
3aBHCHUMBbIE M He3aBUCHUMbIEe COOBITUS. TeopeMbl O BEPOATHOCTH MPOU3BEIEHHS
coObiTuii. TeopeMbl O BEpOATHOCTH CYMMBbI COOBITHH. YCIIOBHAs BEPOSTHOCTb.
3aBHCUMBIE M He3aBHCHMbIE COOBITHUS. TeopeMbl O BEpOSTHOCTH TIPOU3BEICHHS
coObiTHit. OTHOCHTENbHAS 4acToTa coOBITHS, CBOMCTBO ee
ycroHyuBOCTH. (CTaTHCTHYecKoe ompeneneHue BeposiTHOCTH. OlleHKa BepOSTHOCTH
coObiTs. Buael caywaliHeix BenuuuH. OnpeneneHue AUCKPETHOH ClydalHOM
BEJIMYMHBL. 3aKOH pacnpele/ieHdsl JTUCKPEeTHOH ciay4daiHO# Benu4uHbl. Ee 4mcioBbIE
xapakTepucTHkH. ITonuron yactor u rucrorpamma. CTaTHCTHYECKHE XapaKTEPHCTHKH
psana Habmonaemblx AaHHbIX. [lepBuuHas o00paboTka CTAaTUCTHYECKHX JIaHHBIX.
['paduyeckoe ux mnpexncraBnenne. HaxoxaeHue  CpelHHX  XapaKTEPHCTHK,
HabmolaemMbIX JaHHBIX. DNeMeHTbl KOMOUHATOpUKH. CoOBITHE, BEPOSITHOCTE COOBITHS.
CnoxeHue U YMHOKEHHUE BEPOSITHOCTEH.

Paznen 12 [IpsimMble H NJIOCKOCTH B IPOCTPAHCTBE

OcHoBHble Gurypsl, GakTel U Teopembl IUTaHUMETpUU. OCHOBHBIE MOHSTHS
cTepeoMeTpuu. Todyka, mpsiMas, IUJIOCKOCTb, IpocTpaHCcTBO. I[loHsTHe 00
aKCHOMATU4YECKOM MOCTPOEHHH CTEPEOMETPHH: aKCHOMbBI CTEPEOMETPHH M CIIEICTBHUS
U3 HUX. B3auMHoe pacnojiokeHue MpsMbIX B IPOCTPAHCTBE: IepeceKaromnecs,
napajijiesibHble H CKpeluBaromuecs npsimele. [lapanienbHOCTh NPSIMBIX U TJIOCKOCTER
B [IPOCTPAHCTBE: Napajlle/ibHbIe MpsMbIE B NPOCTPAHCTBE, MapajlleIbHOCTh TPEX
NpsAMBIX, MapaUIeIbHOCTh MPSAMOH M IUIOCKOCTH. YTJbl C COHanpaBieHHbIMU
CTOpPOHAMH, yrojl Mexay NpsSMbIMH B npoctpaHcTBe. [lapamnensHocTh miockocTei:
napauielbHble IIJIOCKOCTH, CBOMCTBA napaJuiesIbHbIX IJIOCKOCTEH.
[lepneHaAUKyISIPHOCT MNPSMOW M TUIOCKOCTH: IEepHeHJUKYJSpHbIE MpsMble B
MIPOCTPAHCTBE, NMpsAMble NapaUle/ibHble U MEepHeHANKYISIpHbIE K MJIOCKOCTH, NMPU3HAK
MEPNEeHIUKYJISPHOCTH NMPSAMON M MJIOCKOCTH, TEOpeMa O MPSMOH MepreHaIuKyIsIpHOI
TUIOCKOCTH. [lepneHAuKy sip M HaAKJIOHHAsA. YToJ MEKIy MNpsSIMOH M IJIOCKOCTBIO.
JIByrpaHHslii yron. Yron Mexay MmiockocTsMu. [lepneHaukynsipHOCTb MIOCKOCTEH.
Pacnonoxkenue mnpsMbIX W MJ0OCKOCTel B mpoctpaHcTBe. [lepneHaukyyispHOCTD
OpsMOH W IJIOCKOCTH, TMAapaUleIbHOCTh [BYX MPSMBIX, MNEpPHEeHOUKYIIPHBIX
MJIOCKOCTH, NMEePNEHAHKYISPHOCTb IUIOCKOCTel. PacnonoxkeHne npsiMbIX U MJIOCKOCTEH
B NpocTpaHcTBe. [lepneHAuKyIspHOCTh U NAPAUIEIbHOCTBh MPSAMBIX U IJIOCKOCTEH.
CxkpewmBaromuecs npsimble.

Pa3zgen 13. KoopauHaThbl H BeKTOPBI

BekTop Ha miockocTd ¥ B npocTtpaHcTBe. Cll0)kKeHHe M BBIUMTAHHE BEKTOPOB.
YMHOXKeHHe BekTopa Ha yucio. PasnoxkeHue BekTopa 1o TpEM HEKOMIUIaHAPHBIM
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BekTopaM. [Ipasuiio napaienenunena. Pemenne 3anay, cBA3aHHBIX C MPUMEHEHHEM
MpaBUJI JEUCTBUH ¢ BeKTOpamu. IIpsmMoyronbHas cucteMa KOOpAMHAT B IIPOCTPAHCTBE.
Koopaunater Bekropa. [IpocTeiiinne 3anaun B KoopauHaTax. Yro MeXIy BEKTOPaMH.
CkansgpHoe npou3Be/leHHE BEKTOPOB. BbluMciIeHHE YIIIOB MeKAY MpPAMBIMH M
MIOCKOCTAMH. KoOOpAMHAaTHO-BEKTOPHBIH METOJ TpH pelIeHWH [eOMETPHYECKHUX
3anay. CnoxeHHe W BBIYMTAHHE BEKTOPOB. YMHOXKEHHE BEKTOpa Ha YHCIIO.
Kommnnanapusie BekTopel. CKalspHOE NPOU3BEeHHEe BEKTOpoB. Pa3noxeHue BekTOpa
Mo TpeM HEKOMIUIaHapHbIM  BekTopaM. KoopauHaThl BekTopa, CKaJIsipHOE
MPOU3BEIEHHE BEKTOPOB B KOOPJAMHATAX, Yrojll MEXAY BEKTOpPaMH, YIoJl MEXKIy
NpAMOM M IUIOCKOCTBIO, YroJI MEXKIY IUIOCKOCTSAMH. YpaBHEHHE [JIOCKOCTH.
['eoMeTpuyeckuil cMmbica onpeaenuTens 2xX2. BeluncieHne pacCcTOSHHME M IUIOLIaneit
Ha rockocTH. KomnyecTBenHble pacyersl. JlekapToBbl KOOPAMHATHI B MPOCTPAHCTBE.
BekTopel B npocTpancTBe. Cro)keHHe W BbIYMTAHHE BEKTOPOB. YMHOKEHHE BEKTOpa
Ha uucno. Komnnanapuele BekTopbl. CKansipHoe TNpOU3BENEHHE BEKTOPOB.
PasjioskeHue BeKTOpa Mo TpeM HeKOMIUIaHapHbIM BekTopaM. [Ipocreiinime 3amauu B
KoopauHaraX. KoopauHaTbl BEKTOpa, pacCTOSHHE MEXKAYy TOYKaMH, KOOPIHHATHI
cepe/lMHbl 0Tpe3Ka, CKaJsipHOe MPOHM3BEIeHHUE BEKTOPOB B KOOpAMHATAX, YIOJ MEXIY
BEKTOpAaMH, Yroll MeXAYy MpsAMOMl M IUIOCKOCTBIO, YIrOJl MEXIy IJIOCKOCTSAMH.
KoopaMHaTHO-BEKTOPHBIH METOA NpU pelieHHH TeoMeTpUYecKHX 3anad. PerreHue
3ajady, CBA3aHHBIX C [PHMEHEHHEeM TMpaBuUil JeHCTBUH C BEKTOpaMH. 3ajayu
IUIAHUMETPHH U CTEPEOMETPUH U METO/IbI HX PELLEHHs.

Paznen 14. MHOrorpaHHHKH H TeJIa BpalleHHsl

[Tapannenenunen, npsMOYroJbHBIN Mapajulenenunen U ero cpoictsa. Kyo.
Ceuenne ky0Oa, mnapannenenunena. lluaMHOpUYecKas MMOBEPXHOCTh, OOpa3yrolue
LMJIMHAPUYECKOH T[MOBEPXHOCTH, OCh LMJIMHIPHYECKON mnoBepxHocTH. [lunuunp:
OCHOBaHHUs ¥ O0OKOBasi MOBEPXHOCThb, 00pa3ytollas U OCh; IUIOMIAAb OOKOBOH H MOIHOMN
noBepxHocTU. M300paxkeHre nunuHapa Ha miuockocTu. Pa3séprka uunuuapa. CeueHus
UUIUHAPA (MI0CKOCTBIO, MapajUlelbHOW WM MNEepHeHAMKYJISPHOH OCH LMJIMHIpA).
Konunveckass moBepxHOCTb, 00pa3ylolue KOHUYECKOH MOBEPXHOCTH, OCh M BEpIIHHA
KOHMYECKOW MmoBepxHOcTH. KoHyc: ocHOBaHMe M BeplnMHa, oOpasyowas U OCh;
riomanas O0koBoi U mosHoM moepxHocTH. Cdepa M map: LEHTP, pajuyc, AUaMeTp;
MJIOMIAAL TMOBEPXHOCTUH cdepbl. B3aumHoe pacnosnoxkeHne cdepbl U IJIOCKOCTH;
KacaTelbHas MI0CKocTh K cepe. M3o0paxkenue cdepsl, mapa Ha riockoctd. CeyeHus
mapa. [Toustue 06 o6béMe. OcHoBHBIE CBOHCTBA 00BEMOB Tenn. O0BEM MUpaMUIbI,
NpPU3MBI HIIHHApPA, KoHyca. O0BEM 1mapa  miomas chepsl.

5.3. JlaGopaTopHblie paboThI
V4eOHBIM MJIAHOM HE MTPe1yCMOTPEHBI.
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5.4. [IpakTH4eckue 3aHATHS

Tabmuua 3. Tematuka, popma npaktiuueckux 3austuii (I13) ¥ UX TPy10€MKOCTh

[TopsakoBbiii HOMep
pasaeia.

TemaTuka MNPaAKTHYE€CKOI'o 3aHATHHA

Tpynoem
KOCTh B
yacax

Pazznen 1. [loBTropenune
Kypca MaTeMaTHKH
OCHOBHOI LIKOJIBI

Yucna u Berurcnenus. BeipaxeHus u npeodpazoBaHust

1

['eoMeTpHs Ha IJIIOCKOCTH

[IponeHTHBIE BBIYHCIIEHHS

YpaBHEHHS U HEPABEHCTBA

CucTreMbl ypaBHEHHH W HEPABEHCTB

BX01HOH KOHTPOJIb

el e N e

Paznen 2. Crenenu u
KopHH. CTeneHHas
byHKIHSA

Crenennas QpyHKIHS, ee CBOMCTBA

0,5

[IpeoGpazoBanue
BbIpaXK€HH ¢ KOPHAMH
n-Oii CTENEHEHH

0,5

(CBoiicTBa CTEleHH ¢ paltioHaJIbHEIM M JIeHCTBUTETEHBIM
TMOKa3aTC/IAMH

Pemenne HppalMOHAIbHBIX YPaBHEHHUIT U HEpaBEeHCTB

Crenenn v kopHH. CrenenHas QyHKIHA

Pasnen 3. IlokazarennHas
ynxums

[lokazarensHas
(dyHKIHSL, ee CBOiCTBA

Pernenue
MOKa3aTe/IbHLIX YpaBHEHUH M HEPaBEHCTB

CHcTeMBl MOKa3aTeIbHBIX YPaBHEHHH

Pemenue 3anaq. Ilokasarensuas GpyHKIus

Pa3snen 4. Jlorapudmer.
Jlorapudmuyeckas
(byHKIHA

Jlorapudm umcna. JlecATHYHBIH W HaTypaJibHBIH
JorapuMbl, YHCIIO €

0,5

CeolicTBa
norapugmoB. Onepanuus jorapuGMHpPOBaHUS

0,5

Jlorapudmuueckas QyHKIHA U ee CBOHCTBA

Pemenue siorapuMUUECKUX ypaBHEHHH U HEPABEHCTB

CucteMsl jorapu()MHYECKHX YpaBHEHHUI

JlorapuMsl B IpUpOE H TEXHHUKE

Pemenue 3anay. Jlorapudmer. Jlorapudpmuveckas dyHkimnsa

[ e e

Pasnen 5. OcHoBBI
TPHIOHOMETPHH.
TpuronomeTpHYecKue
dyHKUHH

Tpuronomerpuyeckue (QYHKIHH MPOU3BOIBHOTO yria,
yucna. Paauannas v rpajycHas Mepa yria

0,5

OcHOBHBIE TPHIOHOMETPHYECKHE TOXKICCTBA. (DOpMYIIbI
IMPHBCACHUSA

0.5

CuHYC, KOCHHYC, TAHT€HC CYMMBI H Pa3HOCTH JIBYX YIJIOB.
CuHyc U KOCHHYC
ABO#HHOrO yria. @opMylibl OJOBHHHOIO yriia

0,5

OyHkuuu, ux cBoiictea. CriocoOs! 3a1auus GyHKIMH

0,5

TpuroHomerpuueckue QyHKIMH, KX CBOHCTBA H Irpaduku

0,5

[Ipeobpa3zoBanue rpaduKoB TPHIOHOMETPHYECKHX
dyHKumit

0,5

Onwucanue MPOU3BOJACTBEHHBIX MPOLNECCOB C IOMOIIBIO
rpaduKoB G YHKIHH

0,5

OOparHble TPUrOHOMETpHUECKHE QyHKIHH

0,5

TpHFOHOMETpH‘!CCKHC YpaBHCHHA H HEPABCHCTBA




13

ITopsaaxoBbiil HOMep
pasjea.

TemaTuka NPAKTHY€CKOro 3aHATHA

Tpyaoem
KOCTh B
yacax

CucreMbl TPHIrOHOMETPHYECKHX YPaBHEHHH

1

Pemenune 3a/1a4. OcHoBbI
Tpuronomerpuueckue GyHKUHH

TPUTOHOMETPHH.

2

Paznen 6. KommnekcHbie
ypciIa

KoMmmuiekcHrblie yncia

HpHMCHeHHe KOMIIJICKCHBIX YHCET

Pazpnen 7. YpaBHeHus u
HEpaBEHCTBA

PaBHOCHJIBHOCTb YPaBHEHUH U HEPABEHCTB.
OO01e MeToIbI peleHus

['paduveckuii MeTO pelIeHHs YPaBHEHHI,
HCPABEHCTB

YPaBHCHPlﬂ H HEPaBCHCTRBA C MOIYJIEM

ypaBHCHHﬂ H HEpaBCHCTBA C napaMeTpaMu

Cocrasnense H perieHre nNpopecCHOHAIBHBIX 3a/1a4 C
MOMOIIBIO YPaBHEHHH

Pemienue 3anauy. YPaBHeHHH H HEpPABCHCTBA

Pasnen 8. [IpousBonnas
(YHKIIHH, ee TPHMEHEHHE

[MousTre mpou3BoaHOH. @OpMYITBI M MpaBHIIA
muddepeHimpoBaHus

Hp0H3BOJIHblB CYMMEI, pa3HOCTH NMPOU3BEACHHA, HACTHOTO

[Ipon3BoHBIC TPHTOHOMETPUYECKHX (QYHKIIHH.
[Ipon3BoaHas cl10KHOH QYHKIHH

ITonsiTue o HenpepbIBHOCTH  (pyHKIMH. MeToa HHTepBaoB

['eomeTpuueckuil U QU3HYECKUIT CMBICIT IPOU3BOHOI

@u3HYeCKHii CMBICT MPOH3BOIHOMN B MPO(ECCHOHATBHBIX
3a1a4ax

MoOHOTOHHOCTD (YHKUMHU. TOYKH IKCTpeMyMa

Uccnenopanue dyHKIMH H NOCTpOSHHE rpadMKOB

HauGonbinee 1 HanMeHbINee3HaYCHUs (PyHKIAH

Haxoxnenne ONTHMaJIBHOTO pe3yibTata ¢ I[MOMOIIbBIO
HpOH3BO}IHOﬁ B IIPAKTHYECKHX 3a4a4ax

Pemenue 3anau. [TponsBoaHas GyHKIMH, €€ NPUMEHEHHE

Paznien 9. IlepBoobpasnas
dbyHKIHH, ee TPUMEHEHHE

[lepBooOpasnas ¢pynkuuu. [IpaBuia HaxoxaeHUS
nepBooOpasHEIX

[Inomaae kpuBonHHeEHHOH Tpaneuuu. @opmyna HeroToHa —
Jlelibuuua

HeomnpeeneHHbIH | ONpe/ie/IeHHbIH HHTETPAIbI

OnpeieneHHbIH HHTErpall B JKH3HH

Pemenne 3anau. [lepBooOpaznas dyukumu, ee
NpUMEHEHHE

Pasznen 10. Muoxkectsa.
DNIeMEHTBI TEOPHH TpadoB

MmuoxecTBa

Onepauuu C MHOXKCCTBAMH

Pemenue 3amau. MHoxectsa, ['padbi MX npuMeHeHHE

Paznen 11. DneMenTsl
KOMOHMHATOPHKH,
CTaTHCTUKU H TEOPHH
BEPOATHOCTEHN

OcHOBHBIC NOHATHSA KOMOMHATOPHKH

CoObiTHe,  BepoATHOCTH  coObrTHs.  CrnoxeHue |

YMHOYKEHHE BEPOATHOCTEH

BeposaTHOCTB B podhecCHOHAIBHBIX 3a1a4ax

JlucKpeTHasi ciydaiiHas BeJIMYMHA, 3aKOH ee
pacrpeeeHus

3agaun MaTeMaTHYEeCKONH CTATHCTHKH
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IlopsiakoBbiii HOMep
pasjea.

TemaTuka NPAKTHYE€CKOI'o 3AaHATHHA

Tpynoem
KOCTb B
yacax

Cocragjienue Ta0JIUIl B JHuarpaMm Ha IPaKTHKE

0,5

Pemenne 3anay. DneMeHThl KOMOWHATOPHKH, CTATHCTHKH
H TEOpPHH BepOSITHOCTEH

1

Pasznen 12 [Ipsmble u
IJIOCKOCTH B IPOCTPAHCTBE

OCHOBHEBIE TOHATHS CTEpPEOMETPHH. Pacnonoxenne
[IPAMBIX H [JIOCKOCTEN

0,5

[TapaniensHOCTh NPAMBIX, IPAMONH H IUIOCKOCTH,
TJIOCKOCTEHN

[leprieHAUKYISIPHOCTE MPAMBIX, IPSIMOH H MIOCKOCTH,
TUIOCKOCTEH

Teopema 0 Tpex nepreHIHKyIsIpax

[TapajuienbHble, NEPHEHAMKYJSPHBIE, CKPELIMBAIOLIHECH
npsAMble

Pemenne 3amad. [IpsiMbie H III0CKOCTH B IPOCTPAHCTBE

Paznen 13. KoopauHats! 1
BEKTOPBI

JlekapToBBI KOOPAMHATEI B IpOCTpaHcTBe. PaccTosHue
MexLy AByMs ToukaMu. KoopauHats
Cepe/IMHBI 0Tpe3Ka

BCKTOpLI B IIPOCTPaHCTBE. Yron MEKIY BEKTOpaMH.
CKHJIHPHOC I[TPOU3BCICHHE BEKTOPOB

[IpakTHKO - OpHEHTHPOBAaHHBIE 3a1a41 Ha KOOPAMHATHOMH
TUIOCKOCTH

Pemenue 3agau. KoopauHats! U BEKTOpEI

Pasnen 14.
MHOTOrpaHHHKH U Teja
BpalleHHs

[Mapannenenunen, kyo. Cedenue Kyda,
napaulesenunesa

0,5

uIrUIHHle, ero cocrapnsiomue. CeueHue
IMHJIHH]IIpa

0,5

Konyc, ero
coctaBisoiye. CeueHue KoHyca

0,5

[Hap u chepa, ux
Ceuyenus

0,5

[Tousitue 06 00Beme Tena. OTHOLIEHHE

00BEMOB 110/100HBIX Tel
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6. CamocTosiTesibHasi pab0oTa 00y4aIOMHXCS H TEKYIIHIl KOHTPOJIb HX
ycneBaemMocCTH

6.1. Hesn camocTosiTeIbHOMH padoThI

CamocTtosTenbHas padoTa ABISETCS BaXKHOW 4acThlO y4eOHOro rpoiecca ¥ uMeer
LIEJIBIO 3aKpeIUIeHHEe U yrilyOsieHue 3HaHHiH, MOJy4YeHHbIX Ha JeKUHsX, Oosee JeTaabHoe
M3y4yeHHUe OT/Ee/bHbIX TEM B COOTBETCTBUH C MIPOTPaMMOM H PEKOMEHIOBaHHOM yueOHOM
NTUTEpaTypoil; (GopMupoBaHHE CIOCOOHOCTEH K CaMOCTOSTEIbHOMY [O3HAHHUIO H
00y4eHHI0, TIOMCKY IMTeparypbl, OOO00LIEeHHI0, OGOPMIEHUIO W MPEACTABIEHUIO
MOJyYEeHHBIX pe3yJbTaTOB, WX KPUTHYECKOMY aHajiu3y, apryMeHTHPOBAHHOMY
OTCTaMBAaHUIO CBOMX MPEIOKEHHH, YMEHHH MOATOTOBKH BBICTYIUICHHH M BeJCHHs
JIIUCKYCCHH.

6.2. Opranu3auus 4 coJep:kaHHe CaMOCTOATeILHOH padoThI
CamocTrosiTenbHas paboTa 3aKIHOYAeTCsl B U3YYEHHH OTIEIBHBIX TeM Kypca Io
3a[laHUIO TIpernojaBaTells 110 PEKOMEHAYeMOoi UM yueOHOH JMTepaType, MOATOTOBKE K
MPAKTUUYECKUM 3aHSATUSIM, K SK3aMEHY.
7. YuyebHo-MeTOAHYeCKOEe H HHpOpMaLHOHHOEe o0ecnedyeHHe NHCHHIIHHBI
7.1. OcHOoBHAasI IUTepaTypa Mo AHCHHUNJIHHE

1. MaremaTtka: airebpa M Hayajla MaTreMaTH4YeCKOrO aHaliki3a, T'e€OMETpHS.
I'eomerpusa. 10-11 knaccel. ba3oBblii u  yriryOslieHHBIH YpPOBEHHU: Y4YeOHHMK s
obieobpazoBarenbHblx opranusauuit / JI.C. Aranacsu [u ap.]. - 7-e u3a., mom. u
nepepad. - Mocksa : [Ipocsemenue, 2019. - 287 c. - (MI'Y - mkone). - Cepsep. -
Texer: JIEKTPOHHBIH. - ISBN 978-5-09-071730-4. - LRL:
https://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/188429 . - (ID=188429-0)

2. Marematuka: anrebpa M Hayajga MaTeMaTHYeCKOrO0 aHajM3a, reoMeTpHs.
Anrebpa u Havana Marematudeckoro asanu3za. 10-11 knaccel. ba3oBelii U
yriayOneHHbIH ypoBeHM : y4eOHMK JIsl oOuieoOpa3oBatenbHbiX opranuzanuii / LILA.
AnumoB [u ap.]. - 3-e u3a. - Mocksa : [Ipocemienue, 2016. - 463 c. - Cepsep. - Teker
: 3NEKTPOHHBIN. - ISBN 978-5-09-037071-4. - URL:
https://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/188427 . - (ID=188427-0)

7.2. JlonoaHuTEIbHAS JIMTEPATYPA MO JHCUHIVIHHE

1. Boromonos, H.B. Marematuka. Anrebpa u Hauyana aHanu3a. ba3oBbii
ypoBeHb: 10—I11 «kiaccel: ydeOHMK g cpeaHero obuiero oOpa3zoBaHus /
H. B. boromonos. — MockBa: MzmarensctBo  HOpaiit, 2026.— 241 c.—
(ObwmeobpazoBarenbubiii  1nuki). —  ISBN 978-5-534-16084-0. —  Tekcrt
ekTpoHHblH  //  OOpazosartenbHas  nuarpopma  FOpaiit  [caiit]. ——
URL: https://urait.ru/bcode/599024 (naTa oopamenus: 02.03.2026). - (ID=189888-0)

2. boromonos, H. B. Marematuka. YrnyOneHHbiii ypoBeHb. 10—11 kiaccer :
y4eOHUK TSI CpeJIHero oburero oOpazoBaHus / H. B. boromounos,
I1. . Camoiinenko. — 6-e u3j., nepepad. u gon. — Mocksa : U3narensctBo FOpaiit,
2026. — 400 c. — (Oo6wmeodpa3zoBarenbublii HHKT). — [SBN 978-5-534-21435-2. —
Texkct : oanexktpoHHblii // OOpasoBatenbHasi miaarpopma HOpait [caiiT]. —
URL: https://urait.ru/bcode/599023 (nara obpawenus: 02.03.2026). - (ID=189889-0)
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3.Kyuep, T.II. Maremaruka. TecTl: y4eOHOe mocoOue Juisi CcpeaHEro

npodeccuonanbHoro obpaszosanusi/ T.I1. Kywep.— 2-e wu3a., ucnp. u gom. —
Mocksa: HMsparenscreo  FOpaiit, 2026.— 541 c.— (IlpodeccruonanbHoe
obpazoBanue). — ISBN 978-5-534-10555-1. — Teker : 3nekTpoHHBIH //
OOpasoBaTenbHas nnatdopma FOpaiit [caiiT]. —

URL: https://urait.ru/bcode/584425 (nara obpaimenus: 02.03.2026). - (ID=189890-0)

4. CamocTosTeNbHBIE pPAaOOTHI MO MaTeMaTuke s ydamguxcs 10 kiaccoB
Hmxeneproro muues HI'TY : yueOHo-MeToanueckoe nmocodue / A. I'. Kanamuankosa,
B. I'. T'onobokosa, T. A. Koznosa [u ap.]. — HoBocubupck : HoBocuGupckwii
rocyJapCTBEHHbIH TEXHUYECKUH yHUBepcuTet, 2019. — 83 ¢. — ISBN 978-5-7782-
4004-9. — Texkcr : snektponHbiii // lludposoii oOpazoBarenshblii pecypc IPR
SMART : [caiit]. — URL: https://www.iprbookshop.ru/98815.html (nara
obOpaumienus: 22.09.2025). — PexuM pocTtyna: sl aBTOPH3HP. MOJIb30BaTellel. -
(ID=189891-0)

5. AdanaceeB, C. I'. Marematuka. [llkonbHBIH Kypc : ydeOHOe mocobue s
CIIO / C. T. AdanaceeB. — CapartoB, Mocksa : IlpodoOpazoBanune, At Ilu Ap
Menua, 2025. — 290 c. — ISBN 978-5-4488-2634-4, 978-5-4497-4610-8. — Tekcr :
anexktpoHHbIi // [{ludposoii obpazosarensHsiil pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/153879.html  (nara obpamenus: 22.09.2025). — Pexum
noctyna: ans apropusup. [lons3oBareneii. - (ID=189892-0)

7.3. MeToanyecKkHe MaTepHAJIbI

1. YuebHo-MeTOAMYECKUH KOMIJIEKC MIUCLMILTAHBI 0011eo0pa3oBaTelbHOro
nukiaa'Maremaruka". CrneunanbHocth: 38.02.08 Toprooe meno. HampaBieHHOCTB
(npodune): ToBapoBeqyeckas dKCHepTH3a U OpraHU3alUs TOProBOH NeATENbHOCTH :
®I'OC 3++ / Kad. UndopmaTtuku u npuknagHoid mareMatuky ; coct. E.E. ®omuna. -
2026. - (YMK). - Tekcer : onektponsusii. - CepBep. - URL:
https://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/18986 . - (ID=189886-0)

2. banamos, A.H. Ilpaktukym no maremaruke: ydeOHoe mocodbue / A.H.
banamos, M.A. lllectakoBa; TBepckoii rocyaapcTBEHHbIH TEXHUYECKUI YHUBEPCUTET.
- 2-e u3n., non. u nepepad. - Teepp :TBI'TY, 2023. - 148 c. - Cepsep. - Tekcr :
anekTpoHHbIH. -  ISBN  978-5-7995-1284-2: 0-00. « HRLS
https://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/156042. - (ID=156042-1)

3. Jlexuun 1o MaTeMaTHKe JUId CTYIEHTOB BCEX HalpaBJIe€HHUHd U
CHelHAlLHOCTeH : B cocTaBe ydeOHO-MeToaHuecKoro Komruiekca / TBepckoi roc.
TexH. yH-T, Kad. BM. - TBepb : TeI'TY, 2012. - (YMK-JI). - CepBep. - Tekcr:
JIEKTPOHHBbIH. 0-00. URL:
https://elib.tstu.tver. ru/l\/legaPro/GetDochegapro/ 109470. - (ID’109470 1)

4. PyKoBOJCTBO K pelleHHIO 3an1a4 no maremaruke. Y. 1 / TBepckoii roc. TexH.
yH-T, Kad. BM ; coct.: A.H. banamios, JI.A. Bansesa, B.B. I'puropsesa, FO.A. Eropos
; moa pen. B.JI. ['opsiueBa . - Teepp :TBI'TY, 2010. - 100 c. - Tuckera. - Cepsep. -
Tekct : HenocpencTBeHHbIH. - Tekcr : asekTpoHHbld. - [0, w.]. - URL:
https://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/84693. - (ID=84693-3)

5. PykoBOACTBO K peuieHuto 3agay rno maremaruke. Y. 2 / TBepckoit roc. TexH.
yH-T, Kad. BM ; coct.: A.H. banamos, JI.A. Bansesa, FO.A. Eropos. - Tseps : TBI'TY,
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2010. -  Cepsep. -  Tekcr:  oamektponssii. -  0-00. -  URL:
https://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/109432. - (ID=109432-1)

6. DneMeHTBbl JIMHEeHHOMN, BEKTOPHOH anredpbl U aHATHUTHYECKON IeOMETPHH :
y4eb. mocobue / JI.A. Bansesa [u np.]; TBepckoit roc. TexH. yH-T. - 2-e u3j. - Teepsb :
TeI'TY, 2001. - 80 c. : wi. - ISBN 5-7995-157-8 : 38 p. - (ID=7237-15)

7.4. IlporpamMHoOe obecrneyeHHe MO THCHHILIHHE

- OC "Anbt Obpasopanue” 8

- YueOHblii kommuekT nporpamvHoro obecrnedenuss KOMITIAC-3D v18 s
npernojaBares

[Tporpammuoe obecneuenne KOMITAC-3D v18

- MoiiO¢duc CrannapTHbIi

- WPS Office

- Libre Office

- Lotus Notes!Domino,

- LMS Moodle

- Marc-SQL

- Merallpo,

- Office mis noma u yyeost 2013

- Tzip,

- «KoncynpranT [Lrocy

- «["apanT»

-OCPEZ] OC

- 1C:IIpeanpusitue 8.

- 10O PIX.

7.5. Cneunajiu3upoBaHHble 0a3bl JAHHBIX, CIIPABOYHbIE CHCTEMBbI, 3JIEKTPOHHO-

Oub./IHOTeUHbIE CHCTEMBI, IpodeccHOHAbHbIE NTOPTaabl B UHTepHeT

9bC u nuuensunonubie pecypcsl TBI'TY pasmernensr:
Pecypcsr: https://lib.tstu.tver.ru/header/obr-res
Ob TBI'TY: https://elib.tstu.tver.ru/MegaPro/Web
OBC "Jlans": https://e.lanbook.com/
OBbC "Yuuepcuterckas d6udbiuoreka onnain": https://biblioclub.ru/
HanmonanbHas 31eKTpoHHas oubanoTeka: https://rusneb.ru
LIOP IPRSmart: https://www.iprbookshop.ru/
DnekTpoHHas oOpa3oBaTenbHas miardopma "FOpait": https://urait.ru/
Hayunas anektponHas oudnuorexa eLIBRARY: https://elibrary.ru/
HUubopmanmonnas cucreMa "TEXHOPMATHB". Kondurypauus
"MAKCHUMVYM" : cereBas Bepcusi (romoBoe OOHOBJIEHME) :@ [HOPMATHBHO-
TeXHUUYECKHE, HOPMAaTHBHO-NIpaBoBble U pykoBoasume nokymeHTsl (I'OCTwi, P/l
CHullet u gp.]. duck 1, 2, 3, 4. - M. :Texnopmarus, 2014. - (JlokymeHTauus ais
npodeccuonanos). - CD. - Tekct : anektponnsiid. - 119600 p. — (105501-1)

10. baza JIAHHBIX y4eOHO-METOAUYECKUX
KoMILIeKcoB: https://lib.tstu.tver.ru/header/umk.html

YMK pasmenren: https:/elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/189886

NEE PR S Rl S T ) e
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8. MaTepHa/ibHO-TeXHHYECKOE oDecneyeHue

[Ipy wu3ydyeHHMM JUCUMIUIMHBI «MaTeMaTHka» HCIONB3YIOTCS COBPEMEHHBIE
cpelcTBa OOyueHHMs: HaIJIAAHBIE MOCOOUSA, AUArPAMMBI, CXEMBbI, NIPE3EHTAllUH, YIeOHbIe
(UIBMBL.

Bo3moxHa neMoHCTpalus JIEKLIHOHHOTO MaTepuaia ¢ MOMOIIbIO MPOEKIIHOHHOTO
000opynOBaHUS.

9. OueHo4Hble cpeacTBa /151 IPOBe/IeHHsl TEKYLIeH H NMPOMEKYTOYHOH aTTecTAlHH

9.1. OueHo4HbIe CpeACTBA A5l IPOBEIEHHs MPOMEKYTOYHOH aTTecTALHH B hopme
IK3aMeHa
1. @onapl oueHOUHBIX cpeacTB (aanee — POC) npeaHazHa4YeHb! I KOHTPOJS H
OLIEHKH 00pa30BaTebHBIX JOCTH)KEHHUH CTYIeHTOB, OCBOHMBIIHX IpOrpammy y4eOHOI
JUCUMIUTMHBI «MaTtemaTtuka.
@opMo#l arrecTaluuu MO JAUCLMIUIMHE SBJSeTCS 3K3aMeH. MToroMm sk3ameHa
ABJISIETCS OLICHKA 3HAHUH U YMeHUH oOydarouierocs no naTHOAJUIBHOM LIKaJIE.
Yucno ouneroB ans 3k3amena — 20. Yucno Bonpocos (3ananwuii) B ounere — 3 (2
BOIIpOCA /ISl KATETOPUHU «3HATh» U | BOMPOC JI7Is KATETOPUH «YMETHY ).
[IponomKkuTeNEHOCTh 3K3aMeHa — 45 MUHYT.
2 [llkajia  OLEHUMBAHHA  I[POMEKYTOUHOM atrectTaiud B (dopme

nuddepeHUMpPOBaHHOTO 3a4eTa — «OTIHYHO», «XOPOLIO», «YAOBIETBOPHTEILHON,
«HEYI0BJIETBOPUTEIILHOY.

3. Kputepuu oLieHKH 3a 3K3aMEH:

IUTSL KAaTETOPHH «3HATHY:

BBIIIE 0a30BOTO — 2;

0a3oBbIi — 1;

HHKe 6a3zoBoro — 0;

KPUTEpHUHU OLIEHKH H €€ 3HaUeHHE I KAaTeTOPHH «YMETb):
oTcyTcTBHE yMeHus — 0 6ann;

HaJIM4Yhe YMeHHs — 2 Oaa.

4. Bun sk3aMeHa — MUCbMEHHBIH.

5. ba3za 3ajanuit, npenbsBaseMas 00y4JaroLIUMCs Ha IK3aMeHe:

Bonpocel 218 NpoBePKH 3HAHHH B KATErOPHH «3HATH»:

Yro Takoe HaTypasbHbIE, Lelble, palUOHAIbHbBIE H MPPallHOHAJIbHBIE YHCIa?
KakoBo ocHOBHOe cBOHCTBO ApoOu?

Kakue cBoiicTBa apudMeTHYECKUX 1eHCTBUH CyIEeCTBYIOT?

YeM oTIH4a0OTCs OOBIKHOBEHHBIE IPOOHU OT 1eCATHYHBIX?

[lepeuncivTe OCHOBHbBIE F€OMETPHUYECKUE PUTYPHI U JaliTe ONpeIeNeHHe KaX 10k
U3 HUX.

OmnpeneneHue KOpHsS n-i CTENEHH.

CBoiicTBa KOpHEH U CTENeHEeN.

8. I'paduk creneHHoit GyHKIMH U e€ CBOHCTBA.

oA g 08 Dol

o



19

9. IlpaBuia npeoOpa3oBaHUs BbIpaXKEHHH ¢ KOPHAMH H CTENEHAMH.

10.ITpuMeps! peleHuss TUIIMYHBIX 3324 CO CTEMEHHBIMH (YHKIIHIMH.

11.@opmyny nokazarenbHONH GYHKIUH U €€ 001acTh 3HAYEHHH.

12.0cHoBHBIE CBOHCTBA 3KCIMOHEHTHI (abab).

13.[ToHsATHS pocTa U YOBIBaHUS IMOKa3aTEIbHBIX (QYHKIUIA.

14.ITonsitue oOpaTHMOCTH U OCOOEHHOCTH MMOBEJCHUS M10Ka3aTeIbHOH GyHKUUHU NPU
pa3HBIX OCHOBaHHSX.

15.006n1acTh NpUMEHUMOCTH MOKA3aTeJIbHOM MOJIENIH B peajlbHbIX CHTYaLUsX.

16.0Onpenenenue norapudma.

17.0cHoBHOe orapuGmMuyecKoe ToHKAECTBO.

18.1TpaBuno nepexoaa K HOBOMY OCHOBaHHIO.

19.Cs3b norapu(MoB U NMoKa3aTeNbHBIX QYHKIHH.

20.OcHOBHBIE BUIBI 32/1a4 C UCIIOJIb30BAHHEM JIOTapH(MOB.

21.PanuanHas Mepa yriia ¥ C¢Bsi3b C TpalyCHON Mepoil.

22.CuHyc, KOCHHYC, TAHT'@HC M KOTAHI'€HC OCTPOro yIJia NpsMOYIOJIBHOTO
TpeyroJibHUKa.

23.@opMyJibl IPUBEAEHUS U OCHOBHbBIE COOTHOILLIEHUS MEXAY TPUTOHOMETPUUECKUMHU
GbyHKUHAMA.

24.Tabnuipl 3HaYEHUH TPUTOHOMETPHYECKHX (DYHKLMH CTAHIAPTHBIX YTJIOB.

25.IleproAUYHOCTH TPUTOHOMETPUUYECKHX (YHKLHUH.

26.Anredpauyeckoe NpeICcTaBlIeHUe KOMIUJIEKCHOIO YHCIIa.

27.'eoMeTpUUeCKUM CMBICI KOMIIJIEKCHBIX YHUCE.

28.]lelficTBUS C KOMIUIEKCHBIMHM YHCJIaMU (CJI0YKEHHE, BBIUMUTAHUE, YMHOKEHHUE,
NeJIeHUE).

29.Moayib ¥ apryMeHT KOMIUJIEKCHOTO YHCIa.

30.KopeHb U3 OTPULIATEIIBHOTO YHCJIA U €r0 HHTEPIIpETAIUs.

31.Tunsl ypaBHEHUH U METOJIOB UX PEILEHUH.

32.MeToasl pelieHus KBaJpaTHbIX, OMKBAJPATHBIX U IPOOHO-paMOHAIBHBIX
YpaBHEHUH.

33.[ToHsATHE PaBHOCUIIBHBIX MPeoOpa3oBaHU.

34.TIpocreiiume cnocoObl peleHusi HePaBeHCTB.

35.IlpuMeHeHre MeTOaa HHTEPBAJIOB.

36.0npenenenne NpoU3BOIHON QYHKLHUH.

37.®usnyveckuii ¥ reOMETPUYECKUNA CMBICIIBI IPOU3BOLHOM.

38.0OcHoBHbBIe MpaBuia AU QepeHnpoBanus.

39.Kputepuu Bo3pactanus U yObIBaHUS QyHKIHUH.

40.9kcTpeMyMBbl GYHKIIMU M UX YCIIOBHSI CYLLLECTBOBAHHS.

41.0npeneneHue nepBooOpa3HoOi GyHKIUH.

42.CpoiicTBa HeONpeAeIEHHBIX HHTETPAJIOB.

43.Tabnuua OCHOBHBIX MHTErPUPYEMBbIX (PYHKLIMA.

44 Meton MHTErpUPOBAHKS 3aMEHOH NepEeMEHHOM.

45.Vcnonb30oBanne MepBo0Opa3HBIX MU HaX0XkKASHHS uioianei guryp.

46.CriocoObl 3a1aHUsl MHOJKECTB.

47.0OcHOBHBIE ONepaliy HaJ MHOKECTBAMHU.

48.Yro Takoe rpag U ero 3JIeMeHTHI.
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49.Teopema Diiniepa 0 CylIeCTBOBaHUH 3UJIEPOBA ITyTH.

50.3a1a4a KOMMHBOSDKEpA U METOJIbI €€ MPHOJIMKEHHOTO PEIlEHHUS.

51.@akTopuai ¥ Gpopmyiia nepecTaHOBOK.

52.Knaccudukamnus cirydaiiHbIX BEJTHYHH.

53.3aKkoH 00ABLIKX YUCEN U LIeHTpaTbHas peesibHas Teopema.

54.Cpennee apudmeTryeckoe U JUCIEPCHS BHIOOPKH.

55.Knaccuueckoe onpejieneHne BEposiTHOCTH COOBITHS.

56.AKCHOMBI CTEPEOMETPHH.

57.11pu3Haky napanienbHOCTH U MEePHeHIUKYIAPHOCTH NPSIMOH H IJIOCKOCTH.

58.YT10 Takoe akcroma mnapajuiesIbHbIX NPSAMBIX B IPOCTPAHCTBE?

59.Ha3oBuTe npu3HaKu napauieIbHOCTH NPSIMO U TUIOCKOCTH.

60.Kakoii mpu3HaK HCIOIB3YeTCs A I0Ka3aTeNbCTBA MEPIEHAMKYISPHOCTH MPSIMOH
M TJI0OCKOCTH?

61.Kax onpenesnsiercs paccTosiHue OT TOYKH J0 IJIOCKOCTH?

62.Yto o3HayaeT ¢pasa "yroj Mexay npsiMo# M MmiockocTbio"?

63.Yrto Ha3piBalOT cucTeMoi koopauHar Jlexkapra?

64.Kakoe ycnoBue onpeiensier, 4To ABa BEKTOpa SBJAIOTCA KOJUTHHEAPHBIMH?

65.3anummTe GopMyy CKaJISIPHOI'O MPOU3BEAEHUS BEKTOPOB.

66.Kakue Tunel 6a3MCcOB UCMONB3YIOTCS B TeOMETpUU?

67./151s yero npuMeHseTCs MOHATHE BEKTOPHOTO MPOU3BEAEHUS?

68./laiiTe onpeneneHue NPaBUIbLHOMY MHOTOTPAHHHUKY.

69.YT1o Ha3bIBaeTCs AMArOHAIBIO MHOTOTPAHHUKA?

70.Hanuumre ¢popmyiny pacdera oobema chepsl.

71.B 4uém oTnMyme npu3Mbl OT DUPAMHUIBI?

72.IloueMy oBepXHOCTh LIUIMHAPA COCTOUT U3 OOKOBOI MOBEPXHOCTH U OCHOBAHMIA?

Bonpocsl 1j1st npoBepKH 3HAHHI B KATETOPHH «YMETb»:

BbInonHATE apupMeTHIECKHE ONEPALUH HAJl YUCTIAMH Pa3HbIX BUIOB.

Pewiate ypaBHeHMs epBO CTENEHHU.

[IpeoOpa3oBbIBaTh BEIPAKEHUS C KOPHAMHU U CTEMEHSMH.

Crtpouts rpapuku npocTedmnx QyHKIUN.

HaxoauTe miouiaas U nepuMeTp OCHOBHBIX (QUTYP.

BbiuucisaTh 3Ha4€HUs] KOPHEH U CTeleHeH.

[TpuBoauTh mogoOHbBIe paAUKaNIbl U YIPOLIATh BHIPAKEHHUS.

CtpouTh rpaduK CTeeHHOH QYHKIIMHA BPYYHYIO.

. HccnenoBats cBoicTBaA CTENEHHBIX (DYHKIIUN.

10 [TpumeHsATH GOpMYIIbl COKPALIEHHOTO YMHOKEHHS.

11.0OnepupoBath CBOMCTBaMH MOKa3aTeNbHON (PYHKIIHH.

12.Wcnionb3oBarh GopMyly CIOMKHBIX MPOLEHTOB.

13.Pemats noka3zaTenbHOe YpaBHEHHE U HEPABEHCTBO.

14.N300paxats rpaduk nokazaTenbHOU QYHKIHH.

15.AHanu3upoBaTh peajibHble POLECChl, ONUChIBAEMbIe MOKa3aTebHOH (PYHKIIHEH.

16.Ilonp30BaThCsi OCHOBHBIMH (hOpMYJIaMH J1Iorapu(MoB.

17.1lepexoauTs OT OJHOM GOpMBI 3aKCH K Apyro# (Hampumep, log ab=xeax=bloga
b=x&ax=Db).

(S 905 1 | e AR B
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18.Pemats norapudmMudeckne ypaBHeHHs U HEPaBEHCTBA.

19.ITornmats cBA3b NorapudmMudeckoit PyHKIHH C HATYPATBHBIM JJOrapu(pMOM.

20.Ompenensars 061acTh ONpeIeNIEHHOCTH U MOHOTOHHOCTD JIOrapu GMHUYECKHX
GyHKIHHA.

21.YepTHTb €AMHUYHYIO OKPY)KHOCTB U ONpPEIENsTh KOOPAHHATHI TOUeK Ha Hel.

22.PelaTh CTaH1apTHbIE TPHTOHOMETPHYECKHE YPaBHEHHSL.

23.BpIuMcniaTh 3Ha4€HHE TPUTOHOMETPHYECKOH (QYHKIHH 3a1aHHOrO apryMeHTa.

24.]Jloka3pIBaTh TPUTOHOMETPHYECKHE PABEHCTBA.

25.1IpencTaBnsaTh KOMIUIEKCHOE YUCIIO B areOpandeckoM H TPHrOHOMETPUYECKOM
BH/JIaX.

26.1IpoBoauTH BBIYUCIIEHHS C KOMIUIEKCHBIMH YHCJIAMH.

27.HaliTu MOJyJIb ¥ apryMeHT 3aIaHHOTO0 KOMITJIEKCHOTO YHCIIA.

28.Pemare kBafpaTHbIe ypaBHEHHS C KOMIIJIEKCHBIMH KO3 QHIIHEHTaMH.

29.1300paxaTh KOMIUIEKCHBIE YHCIIA HA KOMIIEKCHOM MJIOCKOCTH.

30.Pemars nuHeiiHble, KBaApaTHbIE U KyOUYECKHE YpaBHEHHS.

31.0OcymecTBisTh 3aMeHY NEPEMEHHBIX [PU PELIeHUH YpPaBHEHH BBICIIUX CTENEHE.

32.I1poBepsTh pelieHue YpaBHEHHs MYTEM 00paTHOM MOJICTAHOBKH.

33.CocTaBisTh CUCTEMY YpaBHEHHUI MO YCIOBHIO 3a/1a4H.

34.Pemate cucTeMBl YpaBHEHUI pa3IMYHBIMH MEeTOAaMH (II0JICTAHOBKA, HCKIIOYEHHE
nepeMeHHbIX ). BeIMUCIHTD MIPOU3BOIHYIO 3JIEMEHTAPHBIX (DYHKIIHIA.

35.TIpumenste Teopemy Jlarpanxa u ®@epma.

36.MccnenoBate moBeieHHe PYHKIUHU C OMOILBIO TPOU3BOIHOA.

37.YcraHaBiauBaTh 3KCTPEMYMBI M TOUKH neperuda rpaduka GyHKIHH.

38.Peanu3oBarh ONTUMH3ALUOHHBIE 33141 C TPUMEHEHHEM MIPOU3BOJIHOM.

39.PaccunTaTh HeonpeaeEHHBIH HHTETPaJl MPOCTHIX (PYHKIIHIA.

40.MuTerpupoBaTh METOIOM 3aMEHBI TEPEMEHHOM.

41.IlpuMeHsATs METO1 UHTETPUPOBAHMS 110 YACTSM.

42.0neHuBaTh MIOLIAAH MUIOCKHX (PUTYP C TOMOUIBIO HHTErPAJIOB.

43.0npenensts JUIMHY AYTH KPUBOM.

44.PabotaTh ¢ onepauusaMi 00beIHHEHHS, IepeceYeH s W JIOTOJIHEHUS MHOXKECTBA.

45.Ctpouts rpad no BepIIHHHOMY CITHCKY.

46.0nuchIBaTh 1€peBbs M IUKIHYECKHE CTPYKTYPHI rpada.

47.CtpykTypupoBath anroput™ ooxona rpada (BFS, DFS).

48.Pacno3HaBarhb {JI€pPOB MyTh H IIUKI B rpagde.

49.IToacyuThIBaTh KOJIMYECTBO CIOCOOOB BEIOOpA 0OBEKTOB U3 MHOJKECTBA.

50.BBIMHCHATE BEPOSITHOCTE CIIYYaHHOTO COOBITHS.

51.HaxonuTs cpeiHee 3HaYeHHE U CTaHIapTHOE OTKJIOHEHHE BHIOOPOUYHO#
COBOKYITHOCTH.

52.AHanu3UpOBaTh CTATUCTHYECKUE TaHHBIE.

53.Hcnonp30BaTh HOpMaJIbHOE paclpeiesieHHe ISl OLIeHKH YaCTOThI SBIICHHIA.

54.Hapucyiite uepTex MpOU3BOJIbHOMN MIOCKOCTH M YKaXKHTE HalpaBlIeHHe HOpMaJId
K HEM.

55.Jlokaxure, 4TO /IBE NMpsSMble B IPOCTPAHCTBE JIHOO MepecekaroTes, JIHbo
napauiesbHbl, THOO CKpPEeILIHBAIOTCS.

56.IToctpoiiTe ueprex U HaliauTe paccrosHuie oT Touku (A)(A) mo miockoctH (o)(a).
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57.Haiimure yroa Mexay npssMoi U MI0CKOCTBIO, HCTIONb3Ysl BEKTOP HOPMAIH 1
HanpasJIAOLIUNA BEKTOP NPSIMOH.

58.IlokaxuTe npuMep MOCTPOSHUS CEYSHHIH MHOIOIPaHHKMKA MJIOCKOCTHIO.

59.Mcnonb3ys KOOpAMHAThI Hayasla ¥ KOHLA OTPe3Ka, BEIYHUCIIHUTE KOOPAHHATEI
COOTBETCTBYIOLLEI0 BEKTOPA.

60.Onpenenure UIMHY BEKTOpa, 3Has €ro KOOPAUHATEHI.

61.Haiinute yron Mexay AByMsi BEKTOPaMH, HCIIOJIb3Ysl CKAJISIPHOE MPOU3BEICHHE.

62.Mcnone3yiiTe MaTpHLly IOBOpPOTA ISl K3BMEHEHMs! HAllPABJIEHUs BEKTOpa.

63.I1poBeppTe, 00pa3yrOT JIM TPU BEKTOpA Da3uc TPeXMEepHOro MPOCTPAHCTRA.

64.Haiinute 00beM paBUIbHON YeThIPEXYTOJIbHOI MUPAMHUIBI, €CIIH U3BECTHBI
NJTMHA CTOPOHBI OCHOBAHHUSA U BBICOTA.

65.IlocTpoiiTe pa3BepTKy A J1H0O0T0 BU/IA TPU3MEL.

66.ITocunTaiiTe MOJHYIO IOBEPXHOCTh KOHYCA, 3HAsl paInyC OCHOBAHHUSA U BBICOTY.

67. 1300pasure Tesio BpallleH!s, OJy4eHHOe BpallleHHeM MPSIMOYT0JIbHUKA BOKPYT
OCH, TPOXOJISLIEH Yepes OJIHY CTOPOHY.

68. Onpenenure 00beM yCEUEHHOMN MUPAMUJIBL.

9.2. OueHouHbIe CpeICTBA 1JI5l IPOBeeHHS MPOMEKYTOYHOI aTTecTanuu B popme
3avera
YueOHbIM MJIaHOM 3aueT M0 JUCLHUILIHHE HEe MPEeLyCMOTpPEH.

9.3. OueHo4HbIe cpeacTBa AJIsl NPOBeeHHsI IPOMEKYTOUYHO# aTTecranuu B popme
KypcOBOii paboThl H KYPCOBO# NpoeKT
Y4eOHBIM TMJIaHOM KypcoBas pabora (NMPOEKT) MO AWCHHIUIMHE HE
peayCMOTPEHBI.

10. MeToau4yeckHe peKOMEHIAHH 10 OPraHH3alHH H3YyYeHHS JHCHHIIHHBI

Obyuaromecss mnepeJ HayajJoM H3y4YeHUs JIUCUMIUIMHBI  JIOJDKHBI  OBITh
O3HAKOMJIEHBI C CHCTEMaMHU KpPEJMTHBIX €IMHHUI WU Oa/UIbHO-PEHTUHIOBOH OIEHKH,
KOTOpbI€ OMMYOJIMKOBaHbl U pa3MeLIEHbl Ha caiiTe By3a WM Kadeapbl.

B  yueGHOM nmpouecc pekoMmeHayeTcs — BHeApeHHe CyOBbeKT-CyOBeKTHOM
NeJarorniyeckoil TeXHOJIOTUH, MPU KOTOPOH B paclUCAHHH Ka)JOro mnperojaBares
OIpEENISIETCA BpeMsl KOHCYJIbTAUMiA CTYJAEHTOB I10 3aKpernjeHHOMY 3a HHM MOJYJIHO
NUCLIUILIAHBI.

OOyyaroluecsi, u3y4arolyde AUCHMIUIMHY, oOecniedeHbl ydeOHMKaMH, y4eOHO-
METOJMYECKHMM KOMIUIEKCOM MO AMCUMIUIMHE, BKJIIOYash METOAUWYecKHe yKa3aHus K
BBITMOJHEHUIO BCeX BUJIOB CAMOCTOSATENbHOM padoThI.

11. BHeceHHe H3MeHeHHH H JONOJHEHHH B paG0o4yi0 MPOrpaMmy THCHHILTHHbI
Conepxxanue paboyux mporpamMm  JIUCUMIUIMH  €KErogHo OOHOBISETCS
NpOTOKOJAaMH 3acefaHuil Kadenapsl no yreepxkaeHHOW «llomokeHrHeM o CTPYKType,
comepxkaHuu u odopmileHHH pado4yMX MpOrpaMM IUCHHUIUITHH MO 00pa3oBaTeIbHBIM
nporpamMam, coorBercTByromiuM @PI'OC CIIO ¢  yuerom mnpodeccHOHANBHBIX
cTaHaapToB» dopme.



[Ipunoxenue

DenepanbHOE rocy1apcTBEHHOE 010)KeTHOE 00pa3oBaTebHOE YUpeKIeHHEe
BbICLIEr0 00pa3oBaHus
«TBepckoii rocy1apcTBeHHbIH TeXHHYECKHH YHHBEPCHTET»

Kadenpa «MubopMaTHKH U NPUKIATHONH MATEMAaTUKHY
Jucuunimuna «MatemaTuka»

3AJJAHUE JJIs1 MPOBEAEHUS MPOMEXKYTOYHOU ATTECTALIMUA
B hopme DK3aMeHa

BHJIET Ne 1

1. 3aganue 118 KOHTPOJIs ¢POPMHPOBAHHOCTH 3HAHUH — 0, nau 1, nau 2 danna:
M300pa3uth rpapuk norapupMuyeckoil GyHKIMN ¢ OCHOBAaHHEM, OOJIBIIUM €IMHHIIBI,
norapuMuUecKoit GYHKIIUU C OCHOBAHHEM, MEHBIIIUM €IMHHIIBI U ONHCATh CBOWCTBA
byHKUHH.

2. 3apanue 10t KOHTPoJst cpopmupoBaHHOCTH YMeHHi — 0 naun 2 6anna:
Pemutes ypaBHeHue:

f———— g — —m—— - -

|ogz(9"" +7)= 2Iogz(3x-‘ +1)

3x*-5x-2
. X =1
3. 3apaHue AJif KOHTPOJISi ¢POPMHPOBAHHOCTH YMeHHH — 0 uuiu 2 Oanna:
BBIYHCIHTB MUI0AAL GUTYPBI, OTPAaHUYEHHON JIMHUSAMH, 3aJaHHBIMH YPaBHEHHUSMHU B
JI€KapTOBbIX KOOpAMWHATAaX: y=2x"+ 4,y=0,x=0,x=5

Kpurepuu HTOroBoii OLIEHKH 32 JK3aMeH:

«OTIIHYHO» - IIpH cymme Oanmos 5 unu 6;

«XOpOIIO» - IPU cyMme OanioB 4;
«YJOBJIETBOPHTEIILHO» - TIPH CyMMe OaioR 3;
«HEYJIOBJIETBOPHTEIBHO Y - MPH cyMMe Oawtos 0, 1 wam 2.

CocraBuTens: E.E. ®omuna

3aBenyromuii kadeapoii E.E. ®omuna
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DenepanbHOE rocy1apcTBEHHOE O010KeTHOE 00pa3oBaTeibHOE yUpexIeHHe
BbICLIEro 00pa3zoBaHUs
«TBepckoii rocy1apcTBeHHbIH TEXHHYECKHIT YHHBEPCHTET»

Kadenpa «MupopMaTHKH ¥ NPUKIATHONK MaTEMaTHKHY
Jucnunmuaa « MatemaTuka»

3AJJAHME JJII MTPOBEAEHUS MPOMEXYTOYHOMN ATTECTAIIMN
B (popme 3K3aMeHa

BUJIET Ne 1

1. 3aganue A4 KOHTPOJIsi cPOPMHPOBAHHOCTH 3HAHKI — 0, mun 1, wiau 2 6asua:

HaTB OIpeaAciICHUE COCIIHHEHUAM B KOMOH HAaTOpHKE!: pasMEIICHHA,
NEPECTAHOBKH U COYCTaAHHA.

2. 3ajanne Aasi KOHTPoJsi ¢cpOpPMHPOBAHHOCTH ymemm — 0 nam 2 6anna:

3anaua: HaiiauTe TouKy MHHAMyMa GYHKIHHE y = X° + 2X + 2 Ha OTpe3sKe
[ 2:2].

3. 3ajanue s KOHTPOJisi chopmupoBaHHOCTH YMeHui — 0 uiu 2 dana:
3anmaua: CTOpOHBI OCHOBAHHS NPSAMOM TpeyroibHOH nmpusmbl 13 cM, 14 cm, 15
cM. [lmuaa 6okoBoro pedpa — 10 cM. Beruncnure o6bem npusmsl

Kpurepun HToroBoii oleHKH 32 IK3aMeH:

«OTIHYHO» - [IPU CyMMe 0asuioB 5 Wi 6;

«XOpomIo» - Mpu cymme OasioB 4;
«YIOBJIETBOPHUTEILHO» - [IPU cCyMMe OailioB 3;
«HEYJIOBJIETBOPUTEIBHOY - TpH cymme Oarutos 0, 1 win 2.

CocTaBuTElb: E.E. ®omuna

3aBeayromuii kadenpoi E.E. ®omuna
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JIner perucrpauuu u3MeHeHnii B paboueii mporpamme 001eo0dpa3oBaTeabHOM AHCIHILIHHBI

Ne
H3MEHEH
us

Howmep nucta

W3MEHEHHOTO

HOBOTO

H3BATOIO

Ne npoTtokona u nara
3ace/aHus Kaeaphl

JlaTa BHeCEeHHUs
M3MEHEeHHS B
PITA

@.1.0. nuua,
OTBETCTBEHH
oro 3za
BHECEHHE
H3MEHEHMI




