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1. Iacnmopt paGouyeii nporpaMmbl y4eOHOH M CIHUIITHHbI
MartemaTuka: ajiredpa u Hayaja MaTeMaTHYeCKOr0 aHAJIM3a, FeOMeTPHUs

1.1. O6aacTh NpUMEHEHHs MPOrPAMMBI

PaGouass mporpamma  yd4eOHOW  OUCIMIUIMHBI ~ SIBIISIETCS ~ YacThIO  OCHOBHOM
npodeccrnoHabHOM 00pa3oBaTenbHOM Tporpammel B coorBeTcTBHH ¢ PT'OC 1o mpodeccuu CITO
46.01.03 Jlenonpou3BOAUTEINH
1.2. Mecro y4yeOHOWH AUCHMIUIMHBI B CTPYKType OCHOBHOH mpodeccHnoHAIbHOI
o0pa3oBaTe/ibHOI MPOrpaMMbl: 00111€00pa30BaATEIBHBIN UK.
1.3. Llesu v 3a1a4u y4eOHOI AMCHUILINHBI — TPe0OBaHMS K Pe3y/IbTATaM 0CBOEHHS Y4eOHOH
AUCHUILINHBI

B pesynbpTaTe ocBoeHUs yueOHOM AUCIUIUIMHBI 00YUYAIOIIHICS JOHKEH YMETh!

AJITEBPA
- BBINIOJIHATH apu(pMeTHUECKHEe AeHCTBUSI HaJl YMCIIaMU, COUY€Tasl YCTHbIE U MMCbMEHHbIE IPUEMBI;
HaXOJUTh NPUOIMKEHHbIE 3HAUYEHUS BEJIWYMH M MOTPEIIHOCTH BBIUMCICHUH (a0COIIOTHas U
OTHOCHUTEJIbHAs); CPABHUBAThH YHCIIOBBIE BBIPAKEHHUS,
- HaXOJIUTh 3HAUEHUs KOPHS, CTETIEHH, JJorapu@ma, TPUrOHOMETPUIECKUX BbIPAKEHHUM HAa OCHOBE
oTpeJieNieHus, UCMOJIb3ysd NMPU HEOOXOTUMOCTH HHCTPYMEHTAJIbHBIE CPEICTBA; MOJIb30BATHCS
MPUOIMKEHHON OLIEHKOH NP MPaKTHUYECKUX pacyeTax;
- BBINOJHATH NMpeoOpa3oBaHUs BhIPAKEHUM, MPUMEHssT GOopMysbl, CBSI3aHHBIE CO CBOMCTBaMH
CTeNeHeH, JorapumMoB, TPUTOHOMETPUUECKUX (PYHKITHII;

DyYyHKUUM U TPaPUKH
- BBIYUCIIATH 3HaYCHHE QYHKIUU 0 3aJaHHOMY 3HAUEHUIO apryMeHTa MpHU Pa3INYHbIX crioco0ax
3amanus QyHKITUH;
- OIIpeNIeNsTh OCHOBHBIE CBOMCTBA YHCIOBBIX (DYHKIIMHA, MWILTIOCTPUPOBATh UX Ha rpadukax;
- CTpOUTH I'paduKU U3yYEHHBIX PYHKIIHH, HWITIOCTPUPOBATH MO rpaKy CBOMCTBA 3JIEMEHTAPHBIX
byHKIINI;
- HCII0JIb30BATh MOHATHE (PYHKIUU AJISl OMMCAHUA U aHAJIM3a 3aBUCUMOCTEH BEJIMYNH;

Hauyana maTemMaTH4ecKkoro anajmnsa
- HaXOJIUTh IMPOU3BOJHbBIC JIEMEHTAPHBIX (YHKIIHII;
- HCTI0JIb30BaTh MMPOU3BOIHYIO JUTsl U3YYEHHS CBOMCTB (DYHKIIUI U MMOCTPOCHUS IParKOB;
- TIPUMEHATh MPOU3BOAHYIO JJIS MPOBEICHUS MPUOIMKEHHBIX BBIYMCICHUH, peliaTth 3a/ladyu
MIPUKJIATHOTO XapaKkTepa Ha HaXO0KIeHHUEe HauOOJIBIIEr0 U HAUMEHBIIIETO 3HAUCHUS;
- BBIUUCIATH B MPOCTEUIINX CIy4asX IUIOMIAIU U 0ObEMbI C MCHOJB30BAHUEM OMPEICIEHHOTO
UHTErpana;

YpaBHeHus 1 HEPABEHCTBA
- pelaTh palroHalbHbIE, TOKa3aTeNbHbIE, JorapuGMuiecKue, TPUrOHOMETPUIECKHIE YPaBHEHHUS,
CBOJISILIIMECS K TMHEWHBIM U KBAJIPaTHBIM, a TAK)KE€ aHAJIOTMYHbIE HEPABEHCTBA U CUCTEMBI;
- HCTIOJIb30BaTh rpauecKuil METO PEelIeHs ypaBHEHHUH U HEPABEHCTB;
- M300paXkaTh Ha KOOPIUHATHOU TUIOCKOCTH PEIICHUs] ypaBHEHU, HEPABEHCTB M CUCTEM C IBYMSI
HEU3BECTHBIMU;
- COCTaBJIATh M pPELIATh YPAaBHEHUs U HEPABEHCTBA, CBS3bIBAIOLIME HEU3BECTHBHIC BEIWYMHBI B
TEKCTOBBIX (B TOM YHCIIE MPUKIIAJHBIX) 3aa4dax.

KOMBHUHATOPUKA, CTATUCTHKA U TEOPUS BEPOSITHOCTEM
- pemiaTh IpoCTeHine KOMOMHATOPHBIE 3a7]a4l METOI0M Tepedopa, a TaKkKe C UCTIOTIb30BAaHUEM
W3BECTHBIX (hopMyIT;
- BBIYHCIISATH B TPOCTEHIIINX CITyYasX BEPOSTHOCTH COOBITUI Ha OCHOBE IMO/ICYETA YHCTIA UCXOIOB;

I'EOMETPUA



- pacrmo3HaBaTh Ha YEPTEKAaX M MOJECISAX MPOCTPAHCTBEHHBIE (POPMBI; COOTHOCHTH TPEXMEPHBIC
O0OBEKTHI C UX OMUCAHMSIMHU, U300paKESHUSIMU;

- ONHUCHIBaTh B3aMMHOE pPACIOJOXKEHUE TMPSAMBIX M IUIOCKOCTEH B  MPOCTPAHCTBE,
apeyMenmupo8ams C80U CYHCOEHUsL 00 IMOM PACHONONHCEHUU;

- AaHATTM3UPOBATH B MIPOCTEHIINX CITy4asX B3aUMHOE PACIOJIOKEHUE OOBEKTOB B IIPOCTPAHCTBE;

- U300pakaTh OCHOBHBIC MHOTOTPAaHHUKH W KPYIJIbIe TEJa; BBIMOIHITH YEPTEKHU IO YCIOBUSIM
3aJ1a4;

- cmpoums npocmetiuiue ceuenusi Kyoa, npusmbl, NUpAmMuobl,

- pemarh IUTAHUMETPUYECKHE W TIPOCTEUINNE CTEPCOMETPHYCCKHE 33Jaud Ha HaXOXKICHHE
T€OMETPUYCCKUX BEIIMYUH (IUIHH, YTIIOB, TUIOIIA ICH, 00hEMOB);

- HCTIOJTB30BATh MPHU PEIICHUN CTEPEOMETPUUICCKUX 33124 MIIAHUMETPUICCKUE (PaKThI U METO/IBI;
- IPOBOJMTH J0Ka3aTeIbHBIC PACCYXKJICHHUS B XOJ€ PEIICHUS 3a/1a4.

B pesynbpTaTe ocBoeHUs y4eOHOM NUCIMIUTMHBI O0YYaIOIIUNUCS TOJKEH 3HATh!
- 3HaUEHHE MaTeMaTHYeCKOi HAaYyKW U1 PCIICHUA 3a/iad, BO3ZHUKAIOIHUX B TCOPHUU U MPAKTUKE,
IOHUPOTY U B TO K€ BPEMs OI'paHUYCHHOCTE MPUMCHCHHUA MATECMATHYCCKUX MCTOJOB K aHAJIN3y U
HCCTIEI0BAHUIO MPOIIECCOB U SIBJICHUI B IPUPOJI€ U OOIIECTBE;
- 3HAYCHUC IMPAKTHKU W BOIIPOCOB, BOZHHUKAIOIIUX B caMOM MaTeMaTHKe JJIA q)OpMI/IPOBaHI/ISI u
PasBUTUA MaTeMaTHYECKOU HAYyKU, HCTOPUIO PasBUTUA IIOHATHUA qucia, CO31aHus
MaTEMaTUYCCKOTO aHaIn3a, BOSHUKHOBCHUA U PA3BUTHUA T'COMCTPHU,
- YHI/IBepC'cU'IBHI)II\/'I XapaKTep 3aKOHOB JIOTHKU MAaTEMATUYCCKUX paCCY)KHeHHﬁ, X IPUMECHUMOCTD
BO BCEX 00JIaCTSAX YEIOBEYECKON eI TebHOCTH;
- BEPOSITHOCTHBIN XapaKTep Pa3IMIHbBIX MPOIECCOB OKPYKAIOIIETO MHUPA.

1.4. Kosin4yecTBO 4aCOB HA OCBOEHHE NMPOrpaMMbl Y4eOHOM TUCHUNINHBI:
MaKCUMaJIbHOU y4eOHOU Harpy3ku oOydaromierocs 428 4acos, B TOM YHCIIE:
00s13aTeIbHOM ayJUTOPHON yueOHOW Harpy3ku oOydaromierocs 285 vaca;
CaMOCTOSITEIFHON paboThl oOyuatomierocs: 142 gacos;
KOHCyJabTanui 1 yac.



2. CrtpykTypa u cofep:kanue padoyeil mporpaMmMbl y4eOHOH UCHUILINHBI

2.1. O0beM yueOHOM AUCHMIIIMHBI M BUABI Y4eOHO#l padoThI

Bua yueOHoii paGoThl

Oobvem uacoe

MaxkcumaJibHasi ydeOHasi HAarpy3ka (Bcero) 428
O0s13aTes1bHAs ayIMTOPHAs yueOHas Harpy3Ka (Bcero) 285
B TOM YHCIJIE:
TEOPETUUECKHUE 3aHITH 152
MIPaKTUYECKHUE 3aHITH 123
KOHTPOJIbHBIE paOOTHI 10
CamocrosiTesibHas paboTa o0yuaronierocs (Bcero) 142
B TOM YHCIJIE:
pernieHue npuMepoB (3a1aq) 44
COCTaBJICHHE MEHTAJIBHBIX KapT o4
COCTaBJICHUE TIPE3EHTAINI 18
MOJIFOTOBKA K KOHTPOJIbHOU paboTe 25
KoHncyabTanuu 1

Hmoecosas ammecmayusl 6 qbopme IK3AmMeHa




2.2. TemaTu4ecKuii IJIAaH U Co/iep:KaHNE YUeOHOM AU CHMIIIMHBI

HaumeHoBaHue Conepxxanue y4deOHOro Mmarepuasa, JadoparopHbie M mnpakTuieckue | OobeMm yacon YpoBeHb 0cBOeHUS
pa3aesioB M TeM paboThl, camocTosiTeIbHAsE padoTa oOy4yawouuxcsi, KypcoBas padora
(mpoekr)
1 2 3 4
I'naBa 1. JIuneiinbie n 24
KBaJIpaTHbIE
YPABHEHHS U
HepaBeHCTBA.
9J1eMeHTBI
BBLIYHCJIUTEIbHOM
MAaTEeMATHKH.
Tema 1.1. Coaep:kanue y4eGHOro MaTepuaia 2 1
Panmonanesblie uncna. | HatypameHbie gncna. [poOHble uncia. OTpunaTenbHbie Yrcia. MHOXKECTBO
UppannonanbHbie LEJbIX 4Hcell. MHOXKECTBO palMOHAIbHBIX 4YHuceld. (OCHOBHBIE 3aKOHBI 2
qHpca. JNEHCTBUIM HAJ palMOHAIBHBIMU 4YHCIaMH. [IpencraBieHue pamroOHATbHBIX
TlousiTie 0 MHUMBIX gucen AeCITHIHBIME aApooOsmu. [lepuonnueckue npobu. ObpamieHue YUCTON
KOMIIJIEKCHBIX YHCJIaX. | MEPUOJUYECKONM Jpobdu B OOBIKHOBEHHYI0. (OOpalieHue CcMellaHHOM
MEepUOANYECKO JIpobu B OOBIKHOBEHHYIO. MppamuoHaJbHBIE dYHCIA.
JleticTBuTeNbHBIC YKCIIa. AOCOJIIOTHAS BEIIMYHMHA JICHCTBHTCIHHOTO YHCIIA.
lleneane ©Ha Hynb. [loHATHE O MHUMBIX M KOMIUICKCHBIX 4YHCIaX.
['eomeTpuueckass WHTEpHpeTaysi KOMIUIGKCHBIX uyucen. ClioxkeHue u
BBIUMTAHHE KOMILUIEKCHBIX 4YHCEI. YMHOXKEHHE KOMIUIEKCHBIX YHCE],
3aJIaHHBIX B anreOpamdeckod Qopme. JlemeHne KOMIJIEKCHBIX YHCET,
3aJIaHHBIX B anreOpamdeckod (opme. Bo3BeneHHE KOMIUICKCHBIX 4YHCET B
CTENEHbD.
Bxonnas KoHTpoJsbHbIE padoThI 2 3
KOHTpPOJIbHAsA padora | KonTponbHas paboTa 3a Kypc OCHOBHOTO 00111ero 00pa3oBaHus
Tema 1.2. Metoa Coaepikanue y4eOHOro MaTepuajia 1
KOOpJIUHAT Meto KooparHAT 1
Tema 1.3. Coaepikanue y4eOHOr0 MaTepuaIa
[Torpemnoctn AOCOmIOTHAsT TMOTPEIIHOCTh W TpaHuIa aOCOMIOTHOW  MOTPEIIHOCTH

HpI/I6J'II/I)KeHHLIX 3HAYEHUH YHCEIN. BCpHBIC 1 3Hadalmuc I_[I/I(prI qucia.
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PUOIIMKEHHBIX
3HA4YCHUM YHCel

OTHOCHUTENbHASA NOTPEIIHOCTh MPUOIKEHHOT0 3HaueHHs yncia. OKpyrieHue
U TIOTPEIIHOCTh OKPYIJICHUS.

IIpakTnuyeckne padoThl

ITpaktuyeckas padora Ne 1 «[lorpemrHocTi nprOIMKEHHBIX 3HAYCHUH YHCEI»

Tema 1.4. [leiicTBus
HaJ| PUOJIMKESHHBIMU
3HAYCHUSMU YHCETT

Conepxxanue yueOHOro MarepuaJja

Crnoxenne NpUONMKEHHBIX 3HAYCHUH dYncel. BprumraHue npuOIMKEHHBIX
3HaUEHUN 4uced. YMHOXKEHHE NPUOIMKEHHBIX 3HAueHUW uucen. JleneHue
NpUOIMKEHHBIX 3HAaYeHW uucen. Beluncnenwe Hamepen — 3aJlaHHOM
TOYHOCTBIO. BbrumcineHuss ¢ mNpUOIMKEHHBIMM dHcIaMu 0e3 mojcueTa
MIOIPEITHOCTEN

IIpakTnuyeckne padoThl

[Ipaktuueckas padora Ne2 «JleiicTBus Haa TPHUOIMKEHHBIMH 3HAYECHUSIMU
qHCcen»

Tewma 1.5. JIuneitabie
YpaBHEHUS C OJTHOU
MepEMEHHO N

Copep:xaHue y4eOHOro marepuasa

OcHoBHble onpenenenus. JpoOHo-pannoHanbHble ypaBHeHUs. ['padudeckuii
CHoCco0 peleHust CUCTEM JIMHEHHBIX ypaBHeHH . OCHOBHBIE CBOIICTBA MOTYJIS.
CucteMbl U COBOKYIMHOCTH JBYX MPEIJIOKECHUH. YpaBHEHUS, COIEpKaIlue
IIEPEMEHHYIO 1101 3HAKOM MO TyJIsl

IIpakTHyeckue padoTbl

[TpakTrueckas padota Ne 3 «JIuHEiHBIC ypaBHEHHS C OJTHON NTEPEMEHHOI

Tema 1.6. JIuneiinsie
HEPaBCHCTBA

Conep:xaHue y4eOHOro MmaTepuaja

HepaBenctBa 1 ux ocHOBHbIE CBOMCTBA. JInHelHbIe HEpaBeHCTBA. CHUCTEMBI U
COBOKYITHOCTH JIMHEHHBIX HEPABEHCTB C OJHOW mepeMeHHOW. JIpoOHO-
panMoHanbHBIC HeEpaBeHCTBA. Ilpocrteiflline HepaBEHCTBa, COJIEPIKAIINE
TIEPEMEHHYIO TT0J] 3HAKOM MOTYJISI.

IIpakTHyeckue padoTbl

[Tpaktnueckas pabota No 4 «JIuHeiHbIe HEpAaBEHCTBAY

Tema 1.7. Cucremsl
JMHEWHBIX YPaBHCHHN

Copepxanue yueOHOro Marepuasa

Pemenue cucremsl ABYX JIMHEHHBIX ypaBHeHI/Iﬁ C IByMs IICPEMCHHBIMU.
OZ[HOpOI[HLIC U HCOAJHOPOAHBIC, COBMECTHBIC 1 HCCOBMCECTHBIC CUCTEMBI JIBYX
JIMHEHHBIX ypaBHeHI/Iﬁ C ABYyMd IECPCMCHHBIMU. Pemienue cuctemel ABYX
JIMHEWHBIX ypaBHeHI/Iﬁ C JIByMA HNCEPEMCHHBIMH B O6H_ICM Buze. PemieHue
CHUCTCM TPECX JIMHEHHBIX ypaBHeHI/Iﬁ C TpCMs IICPEMCHHBIMU MCTOJIOM Faycca.

IIpakTnuyeckne padoTsl

ITpaktuyeckas pabora Ne 5 «CucteMbl TMHEHHBIX YpPaBHEHUI»
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Tema 1.8. KBagpaTtubie
ypaBHEHUS

Conepxanue yueOHOro Marepuasa

KBagpatHoe ypaBHeHume oOmero Buma ax? + bx + ¢ = 0. Hccnenosanue
KOpHEH 1o nuckpumuHaHTy. [IpuBeneHHoe kBajpaTHoe ypaBHeHUE. Pemienue
KBaJPaTHOTO YpaBHEHHUs M cilydas. HenoJsiHble KBajpaTHbIE YpaBHEHUS.
CpoiicTBa KOpHEH KBaJpaTHOrO YypaBHEHHUA. Pa3znoxeHue KBaapaTHOTO
TpEX4WICHA Ha JINHEWHbIE MHOKUTEIN. bUKBagpaTHbIC ypaBHEHHU. Y DaBHEHH,
JeBas 4aCTh KOTOPBIX pa3ilaracTcsi Ha MHOKUTENU. /[By4ICHHBIE YpPaBHEHUS.
JIpo6HO-panoHalIbHbIE YPaBHEHHUS C OJIHOM epeMEHHOM.

IIpakTnuyeckne padoThl

[IpakTnueckas pabora Ne6 «KBagpaTHble ypaBHEHUS»

Tema 1.9. I'paduxk
KBa/IpaTHOW (PyHKIMH.
I'padmueckoe pemienne
KBaJIpaTHOTO
ypaBHEHUS

Conep:xxanue yueOHOro Marepuasa

KpagpatHas Qynkuus y = ax?+ bx + ¢ u ee 4acTHble cioydau. I paduk
Gyaxkmmn y = a(x —m)? +n. Ipapux dyskuum y = ax? + bx + c.
HccenoBaHue U IOCTpoeHue rpadyka KBaapaTHol GyHKIUKM Yy = ax? + bx +
c. I'paduaeckuii criocoO pemmeHnst KBaipaTHOTO YPaBHEHUS.

IIpakTHYeckne padoThl

[TpakTrueckas padora Ne 7 «I"padudeckoe perneHne KBaapaTHOro ypaBHCHHS

Tema 1.10. Kagpatasie
HepaBeHCTBaA. Pemenue
HEPaBEHCTB METOI0M

Conep:xaHue y4eOHOro MmaTepuasa

I'paduueckoe pemieHHe KBaJpaTHOTO HEPAaBEHCTBA. PelieHWE HEPaBEHCTB
METOJIOM TIPOMEKYTKOB.

MIPOMEXYTKOB. IIpakTHuyeckne padoThl
[Ipaktrueckas padota Ne8 «KBaapaTHbie HEpAaBEHCTBAY»
Tema 1.11. Conep:xaHue y4eOHOro Marepuaja
Wppaunonaisubie Hppauunonanbusle ypaBHeHUs. VppalnvoHaabHblE HEPABEHCTBA C OJHOM
ypaBHEHUS U MIePEMEHHOMN
HppaloOHaJIbHbIE IIpakTnyeckne padoThl
HCPaBCHCTBA [TpakTnueckas paborta Ne 9 «ppainmonanbHble YypaBHEHUS U HEPABEHCTBA»
Tema 1.12. Conepxanue yueOHOro Marepuasa

Henunelinsle cucteMsl
YPaBHEHUH C ABYMS
IIEpEMEHHBIMU

[IpaBuna npu penieHuy CUCTEM YpaBHEHUH.

IIpakTHuyeckne padoThl

[Ipaktuyeckas padota NelO «HenuHeiHble cuCTeMbl ypaBHEHHH C JByMs
IIEPEMEHHBIMU»




I'naBa 2. ®ynkuuu.

16

CrenenHas,
NnoKa3aTeJibHasi U
JorapupmMuyeckasi
GyHkuun
Tema 2.1. ®ynknuu u | Comep:kaHue y4eOHOro MaTepuaJa 1
UX OCHOBHBIE CBOMCTBAa | @yHKIuH. YeTHble W HeueTHble (yHKUMU. Bospacraromme u yObIBaromue
(GyHKIMH.
IIpakTnuyeckne padoThl 1
[IpakTnueckas paborta Nell «DyHKIIMY U UX OCHOBHBIE CBONCTBaY
Tema 2.2. Crenennas Cojaep:kaHue yueOHOr0 MaTepuajia 1
byHKIUSA CrenenHasi GyHKIHSL.
IIpakTHYyeckne padoThl 1
[IpakTnueckas paborta Nel2 «CreneHHast yHKUNS»
Tema 2.3. Conep:xaHue y4eOHOro Marepuaja 1
[TokazaTenbHast OcHoBHbIE cBO¥CTBa cTerneHu. [lokazarenbHast GyHKITHS.
yHKIMSA IpakTHYecKHe PABGOTHI 1
[IpakTuueckas padota Nel3 «IlokazarenbHast GyHKITUS»
Tema 2.4. Coaep:xaHue y4eOHOro Marepuaja 1
Jlorapudpmuueckas [Tonsarue o norapudme uucna. CporicTtBa norapudmos. JlorapudmupoBanue.
GbyHKIMSA [lorenmmpoBanue. Jlorapudpmuueckue ToxnectBa. Jlorapudmuueckas
¢dbyHkuus, ee rpaduk. M ee ocHOBHBIE CBOIICTBA.
IIpakTH4eckne padoThl 1
[Tpaktrueckas padota Nel4 «Jlorapudmudeckas GyHKIHS
Tewma 2.5. Cojaep:xkaHue yueOHOro MaTepuajia 1
[TokazarenbHbIe ITokazarenpHble ypaBHeHUsI. CHCTEMBI IOKAa3aTENbHBIX YPaBHEHUN
ypaBuenus. Cucrembl | IlpakTuyeckne padoThbl 1
IOKa3aTCJIIbHBIX IIpaktuyeckas pabora Nel5 «IlokazaresnbHble ypaBHEHUS»
ypaBHEHMH
Tema 2.6. Conepxanue yueOHOro Marepuasia 1
[ToxazaTenbHble Iloka3aTenbHbIE HEPABEeHCTBA
HEpaBEHCTBA IpakTuyeckue paGoTsl 1
[Tpaktuyeckas padora Nel6 «IlokazarenbHbple HEPaBEHCTBA»
Conepxanue yueOHOro Marepuasa 2
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Tema 2.7.

Jlorapudmuueckue ypaBHeHus. CucTemsl JIorapu(MUUECKUX YPaBHEHHH.

Jlorapudmmueckue IIpakTHyeckne padoThl 1
ypaBHeHus. CHUCTEMBI [Ipaktuyeckas padora Nel7 «Jlorapupmuueckue ypaBHEHUS»
JOTapUPMUICCKIX
YpaBHEHU I
Tema 2.8. Conepxxanue yueOHOro MarepuaJja 1
Jlorapugmmuueckue Jlorapugmuueckiue HepaBeHCTBA
HEPABEHCTBA
I'nasa 3. 43
Tpuronomerpuueckue
GyHkuun
Tema 3.1. Paguannoe CojaepikaHue yueOHOr0 MaTepuajia 1
U3MepeHue ayT U Pannannas mepa nyru yriaa. @opmyna nepexoja oT rpaJlyCHOTO U3MEPEHUs K
YTJIOB. paananHomy. @opmyna nepexoja OT paJAuaHHOTO U3MEPEHUs K TPaJyCHOMY.
JnunHa gyru okpyxHocTH. [nomaae kpyrosoro cekropa. JInHeliHas CKOpOCTh
MIPU BpaIIaTeIbHOM JIBHKEHUN
IIpakTHYeckne padoThl 2
[Tpaktrueckas padota Nel8 o teme «Pagnannoe n3mMepeHue ayr 1 yriioBy
Tema 3.2. O600menne | EquHuyHBIE  Kpyr W €IWHWYHAS OKPYKHOCTh. [looxutenpHble U | 2
MOHATHUSA AYTH (yrJia) oTpuaTenbHble Oyrd U yriabl. Jlyru u yriasl, Oonbimiue 2m. EauHuuynas
YHCIIOBasl OKPYKHOCTb.
Tewma 3.3. Copep:xaHue y4eOHOIro MmaTepuasa 1
Tpuronomerpuyeckue | OnpeneneHue TPUTOHOMETPHYECKUX (YHKIMHA YHCIOBOTO  apryMeEHTa.
(GYHKIMH YHCIOBOTO O6nacTu UX onpeaeneHus U 3HaYCHUH.
aprymeHra IIpakTnyeckne padoThl 1
[Ipaktnueckas pabora Nel9 Tpuronomerpuueckue (YHKIMH YHUCIOBOTO
aprymMeHra
Tewma 3.4 3naxu, Conepxanue yueOHOro Marepuasia 2
YHCJIOBBIE 3HAYEHUSA U | 3HAKU TPUTOHOMETPUUYECKUX (YHKUIMNA. BbluucieHne 4uCIOBBIX 3HAYCHHI
CBOHCTBA YETHOCTH U TPUTOHOMETPUYECKUX (GYHKIMU IS 3HaYeHUH aprymeHTtoB: 0, %, 7'[,37”, 2.
HEUYETHOCTH . <
Brruricnenue YHCIOBBIX 3HAYEHUH  TPUTOHOMETPUYECKUX (YHKIMH JUis
TPUTOHOMETPUUECKUX T w .
bymimii apryMeHTOB P e CsolicTBa YETHOCTH u HEYETHOCTH
TPUTOHOMETPHUECKUX (PYHKIIHA.
Conepxanue yueOHOro Marepuasa 1
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Tewma 3.5 U3menenue
TPUTOHOMETPHUECKUX
GbyHKIMA pu
BO3paCTaHUH
aprymenTta ot 0 10 21

N3menenne kocuHyca U cuHyca. I3MeHenue taHrenca. l3meHeHue

KOTaHreHca. M3MeHeHre ceKkaHca M KOCeKaHca.

IIpakTnuyeckune padoTsl

[Ipaktudeckas pabora Ne20 mo Teme «VI3MEHEHHE TPUTOHOMETPHUYECKUX
¢GbyHKIMH pu Bo3pacTanuu aprymenTa ot 0 1o 2m»

Tema 3.6 OcHOBHBIE

Conepxxanue yueOHOro Mmarepuasa

TPUTOHOMETPUYECKHE | OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO. 3aBUCUMOCTb MEK/Y TAHT €HCOM

TOXJIECTBA 1 KOCUHYCOM. 3aBUCUMOCTb MEXIY KOTAHT€HCOM U CUHYCOM.

Tema 3.7 Boipaxkenue | ConepskaHue y4eOHOro Marepuasa

TPUTOHOMETPUYECKHUX | BolpaskeHne TpuroHomeTpuyeckux (QyHKIUN uepe3 cuHyC. BbipaxeHue

(GyHKIUH yepe3 Ipyrue | TPUrOHOMETPUUECKUX byHKIMA qepes KOCHHYC. Bripaxxenue

TPUTOHOMETPUYECKHE | TPUTOHOMETPHUSCKUX byHKIUH yepes TaHTeHC. Bripakenue

byHKIIAN TPUTOHOMETPUUECKUX (PYHKINI Yepe3 KOTaHTeHC.
IIpakTHYeckne padoThl
[Ipaktnueckas padota Ne2l mo Teme «BbIpaxkeHHE TPUTOHOMETPUUECKUX
(GyHKIMI yepe3 Apyrue TPUroHOMETpUYECKUe GYHKIIMI»

Tema 3.8 Copep:xaHue y4e0HOIro MmaTepuaja

[TepuoanunocTs [leproIMYHOCTH TPUTOHOMETPUUECKHUX (YHKIIHIMA

TPUTOHOMETPUYECKUX

byHKINN

Tema 3.9 ®opmyiibl Copep:xaHue y4e0HOIro MmaTepuaja

MIPUBEJICHUSA CpoiicTBa MoJiynepuoia KOCuHyca U cuHyca. TpuroHoMeTpuieckue QyHKIuu
B3aUMHO JIOTIOJHUTEIBHBIX apryMeHTOB. TpuroHomerpudeckue QyHKIUU
aprymeHTa (g + a). Tpuronomerpuveckue GYHKIHMHA aprymeHra (T — ).
Tpuronomerpuueckue ¢GyHKUUU aprymeHTta (7 + a). Tpuronomerpuyeckue
GyHKIMH aprymMeHTa (%ﬂ — a). Tpuronomerpuyeckne (QpyHKIUU aprymMeHTa
(%ﬂ + a). Tpuronomerpuueckre GyHKIMU apryMeHTa (27 — ).
IIpakTnyeckne padoThl
ITpakTnyeckas pabora Ne22 no teme «DopMysbl TPUBEICHUS

Tema 3.10 Coaepikanue y4eOHOro MaTepuajia

Tpuronomerpuyeckue | KocuHyc pa3HOCTH ABYX apryMeHToB. KocHHyc CyMMbI JBYX apryMeHTOB.

byHKIIH CuHyc cyMMBI IBYX apryMeHTOB. CHHYC pa3HOCTH JIByX apIr'yMeHTOB. TaHTreHe

anreOpanyeckoi CYMMBI JIBYX apryMeHTOB. TaHr€HC pa3HOCTH JBYX apryMeHTOB. KoTaHreHCHI

CYMMBI JIBYX CYMMBI M pa3HOCTH JIBYX apT'yMEHTOB.
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apryMeHToB ((popmMyJibl
CIIOKEHHUS)

Tema 3.11
Tpuronomerpuueckue
(GyHKIUU yIBOCHHOTO
aprymeHTa

Conepxxanue yueOHOro Marepuasa

Tema 3.11 Tpuronomerpuueckue pyHKIUN yIBOEHHOTO apryMeHTa

IIpakTnuyeckune padoThl

[IpaxTnueckas paborta Ne23 no reme «Dopmynbl TPUBEACHUS»

Tema 3.12
Tpuronomerpuueckue
(YHKIIMH TOJIOBUHHOTO
aprymeHra

Conep:xxanue yueOHOro Marepuasa

Tpuronomerpruueckue GyHKIMH TOJOBUHHOTO apryMeHTa

Tema 3.13 Beipaxkenue
TPUTOHOMETPUYECKUX
GbyHKIMI yepe3
TaHI€HC MTOJIOBUHHOTO
aprymeHTa

Copep:xaHue y4e0OHOro MmaTepuaja

Tema 3.13 BelpaxeHue TpPUTOHOMETPUYECKUX (QYHKIHUNA Yepe3 TaHTeHC
ITOJIOBUHHOTO apryMeHTa

IIpakTH4eckue padoThbl

[Ipaktuueckas pabora Ne24 mo Teme «BbIpakeHHE TPUTOHOMETPHUECKHUX
(YHKIMI yepe3 TAaHTeHC TOJOBHHHOTO apryMeHTa»

Tema 3.14 Conep:xaHue y4eOHOro MmaTepuasa

IIpeoOpazoBanue [IpeoOpa3oBanKe MPOU3BEACHUS TPUTOHOMETPHYCCKUX (DYHKIIUH B CYMMY
MIPOU3BEICHHUS

TPUTOHOMETPUYCCKHUX

(GYHKIHHA B CyMMY

Tema 3.15 Conepxanue yueOHOro Marepuasa

IIpeoOpazoBanue CymmMma cunycoB. Cymma KOCUHYCOB. PazHocTh KocuHycoB. CyMMa TaHT€HCOB.
anrebpandyeckoi Pasnocts Tanrencos. IIpeoOpasoBanue Beipaxenuii (1 + cosa), (1 — cosa),
CYMMBI (1 + sina) u (1 — sin a) B npousBeneHue. YCaoBHs PABEHCTBA O JHOYWIEHHBIX
TPUTOHOMETPHYCCKUX | TPUTOHOMETPHUYECKUX (QYHKIIUH.

(GyHKLMIT B IpakTuueckue padoThbl

IPOU3BEACHUE. [Ipaktuueckas pabora Ne 25 mo teme «IIpeoOpazoBanue anreOpanyeckoit

CYMMBI TPUTOHOMETPHUYICCKUX (I)YHKI_II/II\/'I B ITPOU3BCACHUC)

Conepxanue yueOHOro Marepuasa
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Tema 3.16 CpoiictBa
TPUTOHOMETPHUYECKIX
¢byHkuui 1 ux rpaduku

CaoiictBa ¢yHKIIMM Y = sinx u ee rpadpuk. OCHOBHbIE CBOWCTBA U rpaduk
¢bynkuuu y = cosx. OcHOBHblE CBOMCTBa M Tpaduk (GyHKUUU Y = tgx.
OcHoBHBIE CBOWCTBA U TpaduK GYHKIUHN Yy = ctgX.

Tema 3.17 O6patnbie CojaepikaHue yueOHOro MaTepuajia 1
TpUroHoMerpudeckue | OyHkuus, oOpartHas cuHycy. @DyHKIMs, oOpaTtHas KocuHycy. DyHKuUs
GbyHKIIH oOparHas tanrency. @yHknus oOpaTHasi KOTAHT€HCY.
IIpakTnuyeckune padoTol 2
[Ipaktnueckas pabora Ne26 mo Teme «OOpaTHBIE TPUTOHOMETPUUYECKUE
hyHKIIHNY
Tema 3.18 Iloctpoenue | ConepskaHue y4eOHOro Matepuana 2
nyru (yria) mno Pemenue ypaBHeHus sina = a. Pemenue ypaBHeHMs cos a = a. PemieHue
JTAHHOMY 3HAYCHHUIO ypaBHeHuA tg @ = a. Pemenne ypaBHenus ¢ tg a = a.
TPUTOHOMETPUUECKOMN
¢byukuuu. [Ipocreiinme
TPUTOHOMETPUYECKHE
ypaBHEHUS
Tema 3.19 Copep:xaHue y4eOHOI0 MaTepuaJja 2
Tpuronomerpuyeckue | [Ipocreiimme TPUTOHOMETPUYECKUE YpaBHEHUS. YPaBHEHUs, CBOIIIUECS K
YpaBHEHHUS KBaJpaTHbIM. YpaBHEHMs, peELIacMble pa3l0oKE€HHUEM JICBOM 4YacTH Ha
MHOkuUTen. OAHOPOAHBIE YPABHEHUS
Tema 3.20 Conep:xaHue y4eOHOro marepuaJja 2
Tpuronomerpuyeckue | TpuroHomeTpuveckrue HEpaBEHCTBA
HEpaBEHCTBA
KoHTpoJbHbIe padoThI: 2
HToroas koHTpoJbHAs padoTa 3a 1 cemecTp
CamocrosiTesibHas padoTa 00y4YaKIIUXCS 41
CamocrostenbHas pabora Ne 1 Pemenue 3amau mno teme «Jlenenue | 2
KOMIUIEKCHBIX 4HCell, 3a/JaHHbIX B aiureOpandeckoil ¢opme. Bospenenue
KOMIUIEKCHBIX YHCEJl B CTEIICHb)
CamocrostensHas paborta Ne 2 Pemenue 3amau «/{poOGHO-parmoHanbHeIe | 2
YPaBHEHUS C OJTHOU MTEPEMEHHON
CamocrostensHas pabota Ne 3 Pemenue 3amau «PerieHue HepaBeHCTB | 2
METOJIOM MPOMEKYTKOB)
CamocrostensHas pabota Ne 4 Pemenue 3amau mno Teme «CHcTeMbl | 2

ITOKa3aTCJIIbHBIX ypaBHeHHﬁ))
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CamocrosrensHas pabora Ne 5 Pemenue 3amau mo Teme «CHCTEMBI
Jorapu(pMHUECKUX YpaBHCHHID)

CamocrostensHas padora Ne 6 CocTaBlieHHE MEHTAJIBHOW KapThl 1O TEMe
«EmMHAYHas YuCI0Bas OKPYKHOCTh

CamocrosrensHas padora Ne 7 CocTaBlieHHE MEHTAJIBHOW KapThl IO TEME
«3HaKu TPUTOHOMETPUUECKUX (PYHKIUI»

CamocrosarensHas pabora Ne 8 Pemenue 3amad mo Teme «BbraucieHue
YUCJIOBBIX 3HAYEHUM TPUTOHOMETPUYECKUX (QYHKUMH JUIsl 3HAYeHUH

. T 3w 2
apryMEHTOB: O,;,n,7, m»

CamocrosarensHas pabora Ne 9 Pemenue 3amad mo Teme «BbramcieHue

YHUCJIOBBIX 3HAYEHUM TPUTOHOMETPUYECKUX (QYHKIMH Uil apryMeHTOB
T T s
—,— U -»
6’4 3

CamocrositenpHas padota Ne 10 CocraBieHne MEHTAILHOW KapThl MO TEME
«CBoiiCTBa YETHOCTH ¥ HEYETHOCTU TPUTOHOMETPUYECKUX (DYHKITHII»

CamocrosarenbHas pabora Ne 11 Pemenue 3anau no teme «Kocunyc pazHoctu
IBYX aprymMeHToB. KocHHYC CyMMBI IByX apryMEHTOBY

CamocrostensHas padorta Ne 12 Pemenue 3agad mo reme «CHHYC CyMMBI JIBYX
aprymeHToB. CHHYC pa3HOCTH JBYX apr'yMEHTOB)

CamocrostensHas padora Ne 13 Pemenne 3amayd mo teme «TaHTeHC CyMMBI
JBYX apryMeHTOB. TaHreHC pa3HOCTU JIBYX apryMeHTOB. KoTaHreHChl CyMMBI
Y Pa3HOCTHU JABYX apT'yMEHTOBY

CamocrositensHass  pabora  Ne 14 Pemenue 3amady 10  TeMe
«TpuroHomerpuueckue HyHKIMHM TOJOBUHHOTO apryMEHTAa)»

CamocrostensHas pabora Ne 15 Pemenue 3amau o teme «IIpeoOpasoBanue
MIPOU3BEJICHUSI TPUTOHOMETPUYECCKUX (DYHKIIHIA B CYMMY»

CamocrosarensHas padota Ne 16 CocraBneHue MEHTaJIbHOW KapThl MO TEME
«[Ipocrelinme TPUTOHOMETPUYECKHE YPABHEHUS

CamocrositenbHass  pabdora Ne 17  Pemenue 3amad 10 TeMe
«TpUroHOMeTpHUYECKHE YPaBHEHUS»

CamocrosrensHas padota Ne 18 IToaroroBka k HTOroBoi KOHTPOJIbHON paboTe
3a 1 cemectp

I'naBa 4.
IIpenennt

Conepxanue yueOHOro Marepuaja
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Tewma 4.1 [Ipenen
IIEPEMEHHOM BEJIMYHUHBI

[IoHATHE O 4YHUCIOBOM IIOCIIENOBAaTEIBHOCTH. XapakTep HM3MEHEHHUs
nepeMeHHo# BennunHbl. beckoHeuHno manas BenuunHa. beckoneuno OosbInas
BennuuHa. CBs3b OECKOHEYHO Majiod BEIMYMHBI C OSCKOHEYHO OOJIBILIOM.
[Tousitre o mpexaene nepeMeHHON. OCHOBHBIE CBOWCTBA OECKOHEYHO MAIBIX.
TeopeMsl 0 npenesnax.

IIpakTnuyeckne padoThl 1
IIpaktudeckas padora Ne27 mo teme «lIpemen nepeMeHHON BEITNIMHBI»
Tema 4.2 [Ipenen Cojaep:kaHue yueOHOr0 MaTepuajia 1
byHKIIUN Brruncnenue npenena ¢pynkuun. Yucno e. HatypanbHblie norapugmsl
Tema 4.3 Conepxxanue yueOHOro Marepuaja 1
HenpepsiBHOCTB [Ipupanienue aprymenta pyHkiuu u ¢pyHkuuu. HenpepblBHOCTD (DYHKITHH.
Gynxuun IIpakTnuyeckne padoThl 1
[TpakTuueckas padota Ne28 o teme «HemnpepbsIBHOCTD (PyHKITHI
I'nasa S. 16
IIpousBoanasn
Tema 5.1 Cxopoctb Copepxanue yueOHOIro Marepuaa 1
U3MeHeHUs QYHKIUH CxopocTh u3MeHeHus: QyHKIIUH
Tewma 5.2 [IpousBoanas | ConeprkaHue y4eOHOro MaTepuaja 1
byHKIIUN Ompenenenue Npou3BOaHON (GyHKIUU. CBSA3b NMPOM3BOTHON (PYHKIIUU C
HEMPEPBIBHOCTHIO. [ '€OMEeTprUUECKU CMBICT TPOU3BOHOM.
Tema 5.3 @opmyiib Conep:xanue y4eOHOro MmaTepuaJsa 1
au(depeHIHpOBaHNs [IpousBonnass mnocrosiHHOW. IlpomsBoanas ¢ynkuuun Yy=X. IIpousBogHas
anrebpanveckoid cymmbl (GyHkiuii. Ilpom3BogHas mnpousBeAeHUS JBYX
¢byukuuii.  IIpousBoaHass mNpou3BeACHUS IOCTOSHHOM Ha  (QyHKIUIO.
[IpousBognas uactHoro. CnencTBus MNpou3BOoJHON uvacTHOro. Ilonarue o
cnoxHo (yHkiuu. [IpousBoanas cnoxHo ¢yHkiuu. [IpousBoaHas cTeneHu
C IEIBIM MOJOKUTENBHEIM MoKasareneM. IIpomsBojHas GyHKIHH y = .
[IpousBonHas pyHKIMH Yy = % [Ipumenenue hopmyn auddepeHInpoBaHUs.
Tema 5.4 Coaepikanue y4eOHOro MaTepuajia 1
I'eomerpuueckue I'eoMeTpryeckre NpUIIOKEHUS TPOU3BOJHON
IIPUJIOKEHHUS IIpakTHYeckne padoThl 2
IPOHU3BOAHOM IIpaktuyeckas pabota Ne29 mno Tteme «l'eoMeTpudeckue MNPUIIOKEHUSI
MIPOU3BOJHON»
Conepxanue yueOHOro Marepuasa 1
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Tema 5.5 ®usnueckue

du3nyecKue NpWIoKEHUS IIPOU3BOJIHON

MPUIIOKECHHS
IIPOU3BOTHON

Tema 5.6 [IpousBoansie | ConepskaHue y4eOHOro MaTepuaa

TpuroHoMeTpuueckux | I[IpomsBomnas cunyca. I[lpomsBomgnas kocunyca. [IpowsBomHas TaHreHca.
b yHKIHHA [IpousBoiHast KOTaHTeHcA.

IIpakTnueckne padoTsl

[Ipaktueckas pab6ora Ne30 mo teme «IIpon3BogHBIE TPUTOHOMETPUUECKUX
GyHKIMIY

Tema 5.7 [IpousBoaHbIE
00paTHBIX

Conepxxanue yueOHOro Marepuasa

IIponsBomHas apkcunyca. IlpomsBomHas apkkocunyca. [IpowmsBojHas

TPUTOHOMETPUYECKHUX | apKTaHreHca. [[pon3BoaHast apKKOTaHTeHca.
byHKIINN

Tewma 5.8 [IpousBoanas | ConeprxkaHue y4eOHOro MaTepuaja
sorapuMudecKoit [TpousBoaHas norapudmMudeckon GyHKIIUHA
Gynxunm IpakTHYecKHe paboThl

[IpakTtnueckass pabora Ne3l mo Tteme «llpowsBomHas norapupmMuyIecKOn
byHKIANY

Tema 5.9 [IpousBoaHbie

Conep:xaHue y4e0HOro Mmarepuasa

MOKa3aTeIbHbIX [IpousBoiHbIe MOKA3aTEABHBIX PYHKIUN
byHKIUN
Tema 5.10 Copep:xaHue y4e0HOIro MmaTepuaja

[IpousBoiHast BTOpOro
MopsIKa

Onpenenenre Nporu3BOIHOM BTOPOTO MNOPSAKA.

IIpakTHyeckue padoTbl

[Ipaktrueckas padota Ne32 no teme «IIpon3BoHass BTOPOTO MOPSAKAY

I'maBa 6.
HccaenoBanue
(pyHkumii ¢ noMombI0
NMPOU3BOIHBIX

Tema 6.1 Bo3pacrtanue
u yObIBaHMe (pyHKIMH

Conep:xaHue y4eOHOIro MmaTepuaja

Bospacranue u yobiBanue (pyHKINH.

Tema 6.2

Conepxanue y4eOHOro Marepuasia

[lonstne o makcumyme u MuHumMyMme ¢(yHkiuu. IlpusHaku makcumyma u
MuHUMyMa (yHkuuu. IlpakThueckue mnpaBuia uccienoBaHHMs (YHKIUU Ha
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HccnenoBanue
(GyHKIMH HA MAKCUMYM

MaKCUMyM M MHUHUMYM C IOMOLIBIO IIEPBOM Ipou3BOAHOU. MccienoBanue
(yHKIMU HA MAKCUMYM M MUHUMYM C ITIOMOIIIBIO BTOPOM IPOU3BOTHOM

Y MUHUMYM IIpakTHyeckue padoThl 2
[Ipaktuyeckas padota Ne33 mo teme «VccnenoBanue QyHKIMI HA MAKCUMYM
1 MUHUMYM)
Tema 6.3 Hanpaenenue | Conep:kaHue yueOHOTo MaTepuaa 2
BBIITYKJIOCTH rpaduka | HampaBieHue BBIYKIOCTH rpaduka
Tema 6.4 Touku CojaepikaHue yueOHOr0 MaTepuajia 2
neperuda Touku nepernda
I'nasa 7. 11
JAnddepennuan
pyHkuumn.
IIpunoxenue
auddepennuana K
NPHUOJINKEHHBIM
BBIYHCJIEHUAM
Tema 7.1 CpaBHeHUE Copep:xaHue y4eOHOI0 MmaTepuaja 3
OECKOHEYHO MaJbIX CpaBHeHHe 0€CKOHEYHO MaJIbIX BEJTMYHH
BCJININH IIpakTHYeckne padoThl 1
[IpakTtuueckass padora Ne34 mo Teme «CpaBHeHHE OECKOHEUHO MaJbIX
BEITUYHH))
Tema 7.2 Conep:xaHue y4eOHOro MmaTepuasa 3
Hudbdepenunan [Tonstue o  muddepenumane GyHKIUUA. ['€OMETPUUYECKUA  CMBICI
byHKIIUN muddepennnana GyHKIHM.
Tewma 7.3 [Ipunoxenue | ComeprkaHue y4eOHOro MaTepuaja 3
muddepeHnnana K AOCOMIOTHAS ¥ OTHOCHUTEINbHAS MOTPEIIHOCTH. Bblunciaenne nmpulinKeHHOTo
PUOTMKEHHBIM YHCIIOBOTO 3HAauYeHUs (QyHKIWHU. Bpluucienus mo cmnocoOy CTpororo ydera
BBIYHCIICHUSIM MIOTPEIITHOCTEIA.
IIpakTHyeckne padoThl 1
IIpaktnyeckas pabora Ne35 mo Teme «BpluucieHus mo crnocody CTpOroro
y4yeTa NOrpenHoCTe»
I'nasa 8. 14
HeonpeneseHubli
HHTerpaJj
Conepxanue yueOHOro Marepuasa 2
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Tema 8.1 [TepBooOpaznas ynkus. Heonpenenennsiii nHTErpan. OCHOBHBIC CBONCTBA
Heonpenenennslii HEONPEJEIIEHHOr0 HHTerpaia. TabiuyHble HEONPEAEIICHHbIE HHTEIPaJIbl
HUHTETpaJl U €ro IIpakTnyeckne padoThl 1
npocreninne cBoiictea | [Ipaktuueckas padora Ne36 mo teme «BbrumcieHus Mo Crocody CTPOroro
ydeTa NOTPEIIHOCTEN»
Tewma 8.2 Conepxxanue y4eOHOro Marepuasa 2
Henocpeacreennoe HenocpeacrBeHHOE MHTErpUPOBaHUE
WHTETPUPOBAHUE IpakTnyeckne padoThl 1
[Tpaktuueckas padota Ne37 o teme «HemnocpeacTBeHHOE HHTETPUPOBAHUEY
Tewma 8.3 Conep:xxanue yueOHOro Marepuasa 2
I'eomerpuueckue ['eomeTpuueckre MpUI0KEeHNUsI HEOTIPEICIICHHOTO HHTerpaJia
IIPUIIOKECHHS IIpakTnuyeckne padoThl 1
HEOIPECIIEHHOTO [IpakTnueckas pabGota Ne38 mo Tteme «['eoMerpuueckue NPUIIOKEHUS
HHTCIpaj1a HEOIIPEAEIIEHHOI'0 HHTErpaIa)
Tema 8.4 Ousnueckue | CoaepikaHue y4eOHOro MaTepuaJa 2
MIPUIIOKECHUS dusndecKue TPIIoKEHUST HEOTIPEIETICHHOTO HHTErpaia
HEOTPECIIEHHOTO IIpakTnuyeckne padoThl 1
HMHTETpalla [Ipaktnueckass padora Ne39 mo Teme «DuU3HYECKHE TPUIIOKEHUS
HEONPEICIEHHOT0 UHTErpaiay
KoHTpoJibHbIE padoThI: 2
WroroBasi koHTposibHAs paboTa 3a 2 ceMecTp
CamocTosiTeJibHbIe PA00ThI: 27
CamocrostensHas padota Nel9 CocraBieHne MEHTAIBHOW KapThl MO Teme | 3
«IIpenen pyHKIIUM
CamocrosarensHas pabota Ne2(0 CocTaBieHHe MEHTaJbHOW KapThl MO Teme | 3
«Dopmynsl nuddepeHmpoBaHus
CamocrostensHas pabora Ne2l Pemenume 3amau mo teme «lIpousBoanblie | 4
00paTHBIX TPUTOHOMETPUYECKUX (PYHKIIHI)
CamocrostensHas pabora Ne22 Pemenue 3amau mo teme «lIpousBoanbie | 6
MOKa3aTeIbHBIX PYHKIUH)»
CamocrosarensHas padota Ne23 Pemenme 3amau mo teme «lccrnenosanue | 6
(YHKIIMM HA MAKCUMYM M MHHHMYM C TIOMOIIIbIO BTOPOY TPOU3BOTHOM»
CamoctosarensHas padota Ne24 [ToaroroBka kK UTOroBOi KOHTPOJIBHO padoTe | 5

3a 2 cemecTp
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I'naBa 9. 12
OnpeneJieHHbII
HHTerpaJj
Tema 9.1 OcHoBHBIE Conepxxanue yueOHOro MarepuaJja 2
CBOMCTBA U [onsitne 06 onpenenenHoM uHTErpaige. OCHOBHBIE CBOWCTBA OMPEIEICHHOTO
BBIUMCIICHUE uHTerpana. OnpeaeneHHbld HHTErpaj Kak miomaas. OnpeaeneHHbli HHTErpaj
OTIPEJIEIIEHHOTO KaK IIpeJiesl CyMMBbl. Bpluncienne onpeieIeHHOro HHTerpajia MeTo10M 3aMEHbI
MHTErpaja IIEPEMEHHOMN
IIpakTHyeckue padoThl 2
[Ipaktnueckas pabota Ne40 mno Teme «BblumciieHue oOIpeneIeHHOTo
MHTErpata»
Tema 9.2 ®uznyeckue | Comep:kaHue yueOHOro MaTepuaa 2
MIPUIIOKEHUS Boruncnenue mytH, npoiJIeHHOro TOUYKoi. Beruncienue paboTsl.
OTIPEJIENIEHHOTO TpakTHyeckue padoTbl 4
HMHTETpaj1a [Ipaktnueckas pabora Nedl mno Teme «Dusznyeckue MNPUIOKEHHS
OTIPEJIEIEHHOT0 UHTErpaia
Tewma 9.3 [lonsiTue o Conep:xaHue y4eOHOro marepuasa 2
muddepeHnaTbHOM O6mwme moHsATUA O auddepeHnaTbHbIX ypaBHeHUAX. uddepennnanpabie
YpaBHEHUHU ypaBHEHUS C pa3aensomuMucs MePEMEHHBIMH. Jluneiinobie
muddepeHnnanbHble YypaBHEHHS TIEPBOTO TOPSIKA.
I'nasa 10. IIpsimas Ha 16
IUIOCKOCTH U ee
YPaBHeHHSI.
Tema 10.1 Bekropel Ha | ConeprkaHue y4eOHOro MaTepuaja 2
w10ckocTh. OcHoBHBIE | [ToHsTHE BekTOpa. CIOXKEHHE U BBIYMTAHHE BEKTOPOB. YMHOKEHHE BEKTOpPa
TIOHSATHS U Ha yucno. Croxenne BeKTopoB. [IpsmoyronbHas cuctema koopauHar. J{inuHa
onpeeneHus BEeKTOpa. YTIbl, oOpa3dyeMble BEKTOPOM C OcCsMHU KoopauHaT. CkanspHoe
MIPOU3BEACHUE JIBYX BEKTOPOB
IIpakTH4eckne padoThl 2
[Ipaktuueckas pabora Ned2 mo Teme «CkansipHOE MPOU3BEACHUE OBYX
BEKTOPOBY
Tema 10.2 Meton Coaepikanue yueOHOro MaTepuajia 2
KOOpAMHAT Paccrosinue Mexy AByMs ToukamH. JleeHre oTpe3ka B JaHHOM OTHOILIEHUHU.
IIpakTnuyeckne padoThl 2

IIpaktrnyeckas pabora Ne43 o teme «MeTo1 KOOPIHHAT
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Tema 10.3 YpaBHeHus
MPSIMBIX

Conepxanue yueOHOro Marepuasa

VYpaBHEHHs NOpPSMBIX, NApauICIbHBIX OCSAM KOOPAMHAT. YPaBHEHUE OCEH
KOOpJIMHAT. YPaBHEHUE MNPSIMOM, NPOXOIAUIEH 4Yepe3 Haydajao KOOpAUHAT.
VYpaBHeHHE MPSIMOI ¢ YrIOBBIM KOA(M(GHUIIMEHTOM W HAa4YalbHOW OpIMHATOM.
OO61ee ypaBHEeHHE NPsAMOiL. YpaBHEHHE NIPSIMON B OTpE3Kax Ha OCSX.

IIpakTnuyeckne padoThl 2
[Tpaktudeckas padora Ne44 o Teme «YpaBHEHHUS PSIMBIX»

Tema 10.4 Cuctemsl CojaepikaHue yueOHOr0 MaTepuajia 2

MPSAMBIX VYpaBHeHHUs Mydka MOpsIMBIX. YpaBHEHUE MPSIMOM, MPOXOIAIIEH Yepe3 JBe
JAaHHBIE TOUKH. YTOJI MEXAY ABYMS IPSIMBIMU. Y CIIOBUE MAapaJlIeIbHOCTH IBYX
NpsMBIX. YCJIOBHE MEPHEHIUKYIIPHOCTH JBYX MpsMbIX. llepeceuenue
MIPSIMBIX.
IIpakTHuyeckne padoThl 2
[IpakTnueckas pabora Ned45 no Teme «CrucTeMbl IPSIMBIX)

I'naBa 11. Kpusble 12

BTOPOI0 NOPsiAKA

Tema 11.1 OxpyxHnocts | ConeprxkaHue y4eOHOro MaTepuaja 2
YpaBHeHHE OKpPYKXHOCTH C LIEHTPOM B Hayajie KOOpAUHAT. YpaBHEHHE
OKPY>KHOCTH C IIEHTPOM B MPOU3BOJILHOI TOUKE. YpaBHEHUE OKPYKHOCTH Kak
MAaCTHBIU CiTydail 00Iero ypaBHeHHsS! BTOPOW CTETICHHU.
IIpakTH4eckne padoThl 1
[TpakTrueckas padota Ned6 o reme «OKpYy>KHOCTBY

Tema 11.2 Dnnunc Conep:xaHue y4eOHOro MmaTepuasa 2
Dnunc
IIpakTH4eckne padoThl 1
[TpakTnueckas paborta Ne47 o teme «JTUTICH

Tema 11.3 I'unepbonia | ConepskaHue y4eOHOIro MaTepuasia 2
['unepbona
IIpakTH4eckne padoThl 1
IIpakTtuueckas pabora Ne48 o teme «I unepbona»

Tema 11.4 ITapabona Coaepikanue y4eOHOro MaTepuajia 2
[Tapabona
IIpakTHyeckne padoThl 1

[Tpaktuyeckas padora Ne49 no teme «Ilapabona»
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I'naBa 12. IlpsiMble n
IIOCKOCTH B
NPOCTPAHCTBE

13

Tema 12.1 OcHoBHEIE
MIOHSATHUS CTEPEOMETPUH

Conepxxanue yueOHOro MarepuaJja

Onpenenenns u o0o3HaueHHus. OCHOBHbIE CBOMCTBa IJIOCKOCTU. B3ammHoe
IIOJIO’KEHUE IIPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE.

IIpakTnueckune padoThl

[Ipaktuueckass pabora Ne50 mo Teme «B3aumHOE TMOJNOKEHUE MPSIMBIX U
TUIOCKOCTEH B IIPOCTPAHCTBE

Tema 12.2
[TapannensHOCTH
MIPSIMOM U TUIOCKOCTH.
[TapannensHbie
MJI0CKOCTH

Conepxxanue yueOHOro Marepuasa

[TapamrenpHble TpsiMas M IUIOCKOCTb. YTOJ MEXIAy CKpPEIIHUBAIOUIUMUCA
npssMbIMU. [lapasnensHble MII0CKOCTH.

IIpakTHYeckne padoThl

[IpakTnueckas pabora Ne51 no teme «llapanienbHOCTh MPSAMOI U MIOCKOCTH.
[TapanenbHble IOCKOCTH

Tema 12.3
[TepnienaukynsipHbIE
MPSIMBIE U TUIOCKOCTH

Copep:xaHue y4e0OHOro MmaTepuaja

[Ipsimas, nmeprneHaUKyIspHas K  IUIOCKOCTH.  3aBHCHUMOCTb  MEXIY
MapajuleIbHOCTBI0 W MEPIEeHIUKYISIPHOCTBIO MPSMBIX U IJIOCKOCTEH.
[TepienanKyIsp U HaKJIOHHAA. YTOJ MEXIY MPSAMOM U TIIOCKOCTHIO.

IIpakTHyeckue padoTbl

[Ipaktnueckas pabora Ne52 mo Teme «llepneHAMKYIsApHBIC TMpsSMbBIC H
TJIOCKOCTHY

Tema 12.4 JIByrpannbie
Y MHOTOTPaHHbIE YTJIbI

Conep:xaHue y4eOHOro MmaTepuasa

JIByrpanHble W JMHEWHBIC yriabl. [Lmomame MPOEKIUU TIJIOCKOW (QUTYPHI.
[TepienauKynsipHBIE IIOCKOCTH. MHOTOTpaHHbIN YroJ.

IIpakTH4eckue padoTbl

[IpakTnueckas paborta Ne53 mo teme «J/[ByrpaHHble 1 MHOTOTPAHHbBIE YTIIbD»)

KonTposbHbIe padoThl

HroroBas koHTposibHas paboTa 3a 3 cemecTp

CamocrosiTesibHBIC pa00ThI

CamocrosrensHas pabota Ne 25  IlpesenTtauus mno Teme «Bwluncienue
OTIPEJEIEHHOT0 HHTErpajga METOI0M 3aMEHBI IEPEMEHHOIN

CamocrosrensHas pabora Ne 26 Ilpesenramus no teme «dusznueckue
MIPWJIOKEHUSI OIIPEJEIIEHHOTO MHTErpaja
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CamocrostensHas pabota Ne 27 [Ipesenranmss mo Teme «JIluneiinsie | 6
mddepeHnnanbHble ypaBHEHHSI IEPBOTO MOPSIIKA.»
CamocrosarensHas padoTa Ne 28 TToaroroBka kK HTOroBoi KOHTPOJIBHOM padoTe | 8
3a 3 ceMecTp

I'naBa 13. 27

MHoOrorpaHHuKH U

IUIOIA/IM X

MOBEPXHOCTEM

Tema 13.1 Cojaep:kaHue yueOHOr0 MaTepuajia 3

Mmuororpannuku 1 ux | [lonarue o mHOTOTrpanHuKax. [lpuzma

OCHOBHBIE CBOWMCTBA

Tema 13.2 Cojaep:kaHue yueOHOr0 MaTepuajia 3

[Tapannenenunen [Tapannenenunen
IIpakTHyeckue padoThl 6
[IpakTnueckas paborta Ne54 no teme «llapannenenuneny

Tewma 13.3 ITupamuna Coaepxxanue yueOHOIro MaTepuaa 3
OcHoBHbIe oHATHS. [lapaienbHble ceueHus. Y CeYeHHAsl TUpaMua.

Tewma 13.4 IInomanu Copep:xaHue y4eOHOI0 MmaTepuaja 3

MOBEPXHOCTEMN [Tmomamn OGOKOBOW M TOJIHOM TOBEpXHOCTEH mpu3Mbl. [lnomamu OGOKOBOM

MHOTOTPAHHUKOB MOBEPXHOCTH Mapayuienenumneaa. [Lromaan G0KOBOM M MOTHOM MOBEPXHOCTH
nupamubl. [Inomaan G0KOBON U MOTHON NOBEPXHOCTH MUPAMUJIBIL.
IIpakTHYeckne padoThl 6
[Ipaktnueckass pabora Ne55 mo Tteme «llmomanu moOBEepXHOCTEH
MHOTOTPAaHHUKOB)»

Tewma 13.5 IIpaBunbnbie | ConeprxkaHue y4eOHOro MaTepuasa 3

MHOTOTPaHHUKHU [IpaBusbHBIE MHOTOTPAHHUKH

I'naBa 14. ®urypsl 33

BpallleHUs] M MJIOLIAH

MOBEPXHOCTEM

Tema 14.1 Hununaap Coaepikanue yueOHOro MaTepuajia 3
OcHoBnble OHATHS. [1n0111a/16 NTOBEPXHOCTH WJIMHAPA.
IIpakTnyeckne padoThl 6
[TpakTtuyeckas padora Ne56 no teme «llumunp»

Tema 14.2 Konyc Coaepikanue yueOHOro MaTepuajia 3

OCHOBHbBIC TTOHSATHS. [Inomanp TMOBCPXHOCTHU KOHYCA.
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IIpakTnuyeckne padoThl

ITpaktuyeckas padora Ne57 mno teme «Konycy

Tema 14.3 Vceuennslii | Conep:kaHue yueOHOIo MaTepuaa 3

KOHYC OcHoBHbIe IOHATH. [1101a1F MOBEPXHOCTH YCEUEHHOTO KOHYCA.
IIpakTHyeckue padoThl 3
ITpakTudeckas pabora Ne58 o Teme «YcedeHHBIH KOHYC»

Tema 14.4 Coepa u Conepxxanue yueOHOro MarepuaJja 3

map OcHoBHble oHATHs. KacarenbHas miockocTs K cepe. Yactu mapa u chepbl
IIpakTHyeckue padoThl 3
[Tpaktuueckas padota Ne59 no reme «Cdepa u mapy»

Tewma 14.5 Inomans Conepxxanue yueOHOro Marepuasa 3

noepxHocTu chepel U | [luddepenrman ayru. Jamuaa myru. [laomaas MOBEPXHOCTH BpalieHHS.

ee yacteit [Tnomanas mnoBepxHocTH cdeprl. [lnomaab MOBEPXHOCTH CHEPUUYECKOTO
cerMeHTa. [1iioma e NoBepXHOCTH ChepruyecKoro nosca.
IIpakTHyeckue padoThl 3
[Tpaktuueckas padota Ne60 nmo teme «Ilnomane moBepxHoCcTH chHepsl U €€
qacTei»

I'nasa 15. O6bemMblI 11

MHOTOTPAHHMKOB U

TeJl BpallleHust

Tema 15.1 O6bemsr Copep:xaHue y4eOHOIro MmaTepuasa 3

MIPSIMBIX OcHoBHble moHATHSA. OOBeM MNpsAMOYrojbHOro mapamienenumnena. Oobem

MapasuiesienuIe/ioB, PSIMOM TpeyroJibHON npu3Mbl. OObEM MHOTOYTOJILHOM MPSIMOM MPU3MBI.

MPU3MBI U HUJIMH]IPA IIpakTnuyeckne padoThl 3
[Ipaktuueckas padora Ne61 no teme «OO0bEMBbI NPSMBIX Mapajieenune/ioB,
MIPU3MBI U HUJIMH]IPA

Tema 15.2 O6vem Conep:xaHue y4eOHOro MaTepuajia 3

reOMEeTPHUECKON [IpuMeHeHre UWHTErpaJbHOM CyMMBI K BblUMCIEHHIO oObeMa. OObem

Gurypsl ¢ 3aJaHHBIMM | HAKJIOHHOM TIPU3MbI (HAKIOHHOTO HuMHApa). O0bem mupaMuabl. OO0bem

TJIOMIAISIMH yceueHHOW mupamuasl. OO0bem Tena BpameHus. OO0bem koHyca. OObeM

MOTIEPEUHBIX CEUYEHUM | yceueHHOro konyca. OObéM mapa. OObeM miapoBoro cermeHta. O0bem
11apoBoro cios. O6beM mapoBoro cekropa. O6beMbl APYTUX TeN BpallleHUsl.
IIpakTHuyeckne padoThl 2

[Ipaktueckas pabota Ne62 mo teme «OO0beM reoMeTpuueckoil (Gurypsr c
3a/IaHHBIMHU TLJIOIIAIIMU TTONIEPEYHBIX CEUCHUI
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T's1aBa 16. DiaeMeHThI
KOMOMHATOPUKHU U
TeOPUM BEPOSTHOCTEI

12

Tema 16.1 DnemenTsl Cojaepikanue yueOHOro MaTepuajia 3
KOMOWHATOPHKH Pasmemienus. IlepectanoBku. CoueTanusl.
IIpakTnuyeckne padoThl 2
ITpakTdeckas paborta Ne63 mo Teme « I1eMEHTH KOMOWHATOPUKIY
Tema 16.2 DnemeHTsI Cojaep:kaHue yueOHOr0 MaTepuajia 3
TEOpUU BEPOATHOCTEH | CiydaiiHble COOBITHS, BEPOSTHOCTh COOBITHSA. TeopeMbl — CIOXKEHUs
BeposTHOCTEN. TeopeMbl yMHOXkeHUs BeposTHOCTE. Dopmyna NOJHOU
BepostHOocTH. Popmyna baiteca. I[loBropenme wucnbiTannii. @dopmyna
beprymn.
IIpakTHYeckne padoThl 4
[IpakTnueckas paborta Ne64 no reme «1€MEHTHI TEOPUU BEPOSITHOCTEN
I'nasa 17. DnemMeHTHI 10
MaTeMaTH4YeCKOU
CTATHCTHKHU
Tema 17.1 OcHOBHBIE Copep:xaHue y4eOHOI0 MmaTepuaja 2
3a7a4M ¥ IOHATHUS 3amauyn  MaTeMaTUYeCKOW CTAaTUCTUKH. [eHepasibHass ¥ BBIOOpOYHAs
COBOKYMHOCTH. BpIOOpka ¢ Bo3BpamieHreM u 0e3 Bo3BpamieHus. CrocoOs
oTOOopa.
IIpakTHYeckne padoThl 4
[TpakTrueckas padota Ne65 1o Teme «3agaun MaTeMaTHUYECKON CTATUCTUKINY
Tema 17.2 Copep:xaHue y4eOHOIro MmaTepuaja 2
Cratucruyeckoe OcHoBHBIE NMOHATUA. OMmnupuyeckas (yHkuus pacnpezaeneHus. [lomuron u
pacripeiesieHle rUCTOrpaMMa.
BBIOOPKH
KoHTpoJibHBIE paboThI 2
HTorosas koHTpoJibHAsE padoTa 3a 4 cemecTp
CamocrosiTesibHBIC pa00ThI 47
CamocrostensHas pabota Ne29 CocTaBieHHME MEHTAJIbHOW KapThl MO Teme | 6
«MHOTOIpaHHUKH U UX OCHOBHBIE CBONCTBA»
CamocrostensHas pabota Ne30 CocTaBiieHHMEe MEHTAJIbHOW KapThl MO Teme | 6

«Hapann CIICITUIICT»
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CamocrostensHas pabota Ne31 CocraBieHHEe MEHTAJIBHOW KapThl MO TeMe | 6
«ITupamunia»

CamocrostensHas padota Ne32 CocTaBiieHHE MEHTAJIBHOW KapThl MO Teme | 6
«Iliontaan NOBEPXHOCTEN MHOTOTPAHHUKOBY

CamocrositenpHas padota Ne33 CocraBieHHEe MEHTAJIBHOW KapThl MO TeMe | 6
«IIpaBrIIbHBIE MHOIOTPAHHUKI)

CamocrositenpHas padota Ne34 CocraBiieHHE MEHTAJIBHOW KapThl MO TeMeE | 5
«Durypsl BpallieHus ¥ IIOMAAN IOBEPXHOCTEN

CamocrosarensHas padota Ne35 CocraBieHHEe MEHTaJbHOW KapThl MO TEME | 5
«O0BbeMbl MHOTOTPAHHUKOB U TEJ BPAILICHUSD)

CamocrosarensHas padota Ne36 [loaroroBka kK UTOroBoit KOHTPOJIBHOM padoTe | 7

KoHncyabTanuu 1

Bcero: 428

J1s XapaKTepUCTUKU YPOBHSI OCBOCHMsI y4eOHOI0o MaTepualla UCIOJIb3YIOTCS CIIEAYIONIe 0003HaueHUs:

1. — 03HaKOMUTENBHBIH (y3HaBaHUE paHee U3yYEHHBIX 00BEKTOB, CBOMCTB);

2. — PeTPOAYKTUBHBIN (BBITIOTHEHUE IEATEILHOCTH 110 00pa3Ily, HHCTPYKIIMH WIJIH TTOJT PYKOBOJCTBOM);

3. — IPOAYKTUBHBIN (IUTAHUPOBAHUE U CAMOCTOSITENBHOE BBIIIOJIHEHUE JIETEIbHOCTH, PellICHHE IPOOIEMHBIX 3a/1a4)
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3. YcaoBusi peajan3anumn y'leﬁHOﬁ AUCIUIIJINHBI

3.1. Tpe6oBaHusl K MUHUMAJbHOMY MaTePHAJbHO-TeXHHYECKOMY 00ecre4yeHn o
Peanuzanust mporpamMmbl TUCHMIUIMHBI TpeOyeT Haiuuus y4eOHOro kabuHera «Martemaruka:
anrebpa 1 Hayaja MaTEMaTUIECKOTO aHAIN3a, TEOMETPHSDY

OobopynoBanue yueOHOro kabuHera:

- pabodee MeCTO IMPEeTo1aBaTes;

- pabouue MecTa o KOJIMYECTBY 00Yy4aroIuXcs;
- ayIUTOpHAs JOCKA /ISl IChMa;

- YePTE)KHBIE MHCTPYMEHTHI;

- CTEHJOBBIEC TAOJIMIIEL,

- KapKacHbIE MOJIETIN TEOMETPUIECKUX QUTYD;

- FTEOMETPUYECKHE (PUTYPBI.

TexHuYecKkue cpeacTBa O0yUEHUSsI:

- KQJIbKYJIATOPBI;

- HepCOHaJ'IBHBII\/’I KOMHBIOTep C BBIXOIOM B I/IHTepHeT, JIMIECH3UOHHBIM HpOFpaMMHBIM
obecrieueHreM o01Iero u MpodecCuoHaTFHOTO Ha3HAYEHNS,

- MyJIbTUMEIUHHOE 000PYyAOBaHUE.

3.2. UudopmanimoHHoe obecniedyeHne 00ydeHusl

IlepeyeHb pekoMeHIyeMbIX Y4eOHBIX U3IAHUI,
HHTEepHET-pecypcoB, 10NOJHUTEIbHO JIUTEPATYPbI

OcHOBHBIE NUCTOYHHKH:

1.

Bboromonor H.B., Camoiinenko I1.1. Matematuka: yueounux CITO/H.B. Boromouos, I1.1.
CamoitsieHko. — 5-¢ u31., nepepad. u gomn. — M.: U3narensctBo FOpaiit, 2019. — 401 ¢. —
(Cepusi: IIpodeccuonanpHoe 00pa3oBaHue).

boromosioB H.B. 3agaun ¢ pemenusmu. B 2 4. Yacte 1: yue6. mocodue mist CITO/H.B.
BoromouioB. — 2-e uza., ucnp. u gom. — M.: U3parensctBo FOpaiit, 2019. — 439 ¢. — (Cepus:
[IpodeccrnonanpHOE 00pa3oBaHue).

boromosioB H.B. 3amaun ¢ pemenusmu. B 2 4. Yactp 2: yue6. mocooue mus CITO/H.B.
BoromouioB. — 2-e uza., ucnp. u gom. — M.: U3parensctBo FOpaiit, 2019. — 320 ¢. — (Cepus:
[IpodeccrnonanpHOE 00pa3oBaHue).

Kpemep H.IL., MaTtematuka njsi KoJiemKel: ydeOHOe mocoOue Uisi MOCTYHAIOUIUX B
By3bl/ mo pemakiuedt H.III. Kpemepa. — 10 — e uzn., mepepad. u jgom. — Mockaa:
WznarensctBo FOpaiit, 2019. -346 c. — (IIpodeccronansHoe oOpa3oBaHue).

Jlomacoa O.M. 3agayHuk 18 cpeaHero mnpo¢ecCHOHaIbHOrO OOpa30BaHUS IO
maremaruke. Jlonacosa O.U. — Mxkesck. 2015. — 111c.

IlOHOJIHI/ITeHLHLIe HCTOYHUKH:

1.

Amumos II.A. Marematuka: aiaredpa U Hadajga MaTeMaTH4YECKOTO aHAIM3a, T€OMETPHSL.
AnreOpa u Hauana mareMatudeckoro ananusa 10-11 kmacesl: yue6. st o6meodpasosar,
opranu3aumii: 6a3oBeli U yrayon.yposuu / [IILLA. AmumoB m ap.]. — 7 m3n. — M.:
IIpocsemenue, 2019. — 463 c. : ni.
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10.

11.

12.

13.

14.

15.

16.

bammakoB M.U., Matemaruka. 3agaunuk : yued. mocobue st o0pa3zoBar. Y UperkIeHUN
Had. u cpen. npod. Obpazosanus / M.U. bammakoB. — 2-e u3z.,crep. — M.: M3parensckuit
LeHTp «Akagemusi», 2013. — 416 c.

bammvakoB M.M., MaremaTtnka: yd4eOHMK [UIsl YYPSKISHUH Had. U cpea. mpod.
oOpazoBanuss / M.U. bammakoB. — 5-¢ m3x., ucnp. — M.: H3nmarenbckuii IEHTp
«Axkagemus», 2014r. — 256 c.

bammvakoB M.U., Maremaruka (6a30BbIli ypoBeHB): ydeOHUK /it 11 kimacca: cpemnee
obmee oopazoBanue / M.W. bammakoB.— M.: U3natenbckmii meHTp «Akagemusi», 2014, —
320 ¢

bammvakoB M.U., Maremaruka (6a30BbIii ypoBeHB): ydeOHUK it 10 kimacca: cpeaHee
obmee oopazoBanue / M.W. bammakoB.— M.: U3natenbckmii meHTp «Akagemusi», 2014, —
304 c

bammakos M.U., MatemaTtuka 10 knacc: cOOpHHK 3a1a4: cpenHee odiiee oopasoBanue /
M.U. bammmakoB.— M.: U3pgarenbckuit ieHTp «Akaaemusi»n, 2014. —272 ¢

bammakos M.U., Marematuka 11 kmacc: cOopHuk 3amad: cpeaHee (MOJHOE) oOiee
obpazoBanue / M.W. bBammmakos.— 3-¢ u3g. - M.: M3narensckuii ieHTp «Akagemusi», 2014,
—288 ¢
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Pypykun A.H. Iloypounsie pa3paboTku 1o anreOpe W Havaimam aHaiauza: 10 kiacc.-
M.:BAKO,2011. - 352c. - (B momo1ip NIKOJILHOMY YUUTEIIIO).

Tutapenko A.M., 6000 3aga4 1o MaremMaTHKe OT MPOCTEHUIINUX 10 ONMMMIHAAHBIX / A.M.
Tutapenko. — PoctoB u/]] : ®ennkce, 2011. — 432 c. — (3apaBcTBYid, mKomal).

UYepkacor O.10., Marematuka. [locobue ajis mocTymarmmx B BYy3Hl : y4ed. mocoowue /
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HNuTepHer pecypcenl:

=

o

JucrannnonHoe oOyuenue. Pexxum nocryma: https://myl.1september.ru/request.php
[Mopran Math.ru: OubnmoTeka, Menuareka, OJMMIIMAJIBL, 3aa4dd, HAyYHBIE IIKOJIBI,
YUYHUTENbCKasl, UCTOPUS MaTeMaTHKH. Pexxum moctymna: http://www.math.ru

l'azera "Maremaruka" wuzgarensckoro joma "[lepBoe cenTs0psa". Pexum nocryma:
http://mat.1september.ru

3aHMMaTenbHas MaTeMaTUKa _ IIKOJbHUKAM (OJIMMITHA/IbI, UTPBI, KOHKYPCHI

o Matemaruke). Pexxum noctyn: http://www.math_on_line.com

Jlorndeckue 3a7a4u 1 roJoBoJoMKH. Pexxum nocryma: http://smekalka.pp.ru

Caiit gns monroroBku k EI'D. Pexxum mocryna: http://reshy.ege.ru
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4. KoHTpOJIb U OlIeHKA Pe3y/JbTATOB OCBOCHHS Y4eOHOM JUCHUNIMHBI
OCHOBHOM TEJTBIO OTIEHKH OCBOCHUS YIeOHOM TUCITUTUIMHEI SIBJISICTCS OIICHKA OCBOCHHUSI

YMEHUHN U YCBOCHHBIX 3HAHUM.

OreHka KauecTBa OCBOCHHS YU€OHOH AMCIUIUIMHBI BKIIIOYAET TEKYIINI KOHTPOJIb 3HAHHH,
MPOMEXYTOUHYIO M UTOTOBYIO aTTECTAIIMIO 00yJarOLIIXCS.

KoHTposib M oOmeHKa pe3ylbTaTOB OCBOCHUS YyYEOHOW JUCIIMIIUHBI

OCYIICCTBJIACTCA

npenoaaBaTcjiceM B HPOHCCCC MNMPOBCACHUA MNPAKTHYCCKHUX, CAMOCTOATCIIbHBIX, KOHTPOJIBHBIX

aboT M dDK3aMeHa.

PesyabTaTsl 00yyeHus
(ocBOEHHBIE YMEHHs, YCBOCHHbIE 3HAHMA)

@®opMbI M MeETObl KOHTPOJISA W OLEHKH
pe3yJbTaToB 00y4YeHHsl

YMmenus:

AJITEBPA

- BBINOJIHATH apuPMeTHUUecKnue ACHCTBUS HaJ
qucilamMu, co4d€Trad YCTHBIC W TIHCHMCHHBIC
IMPHUEMBI; HAXOOANUTb HpI/I6J'II/DKCHHBIe 3Ha4YCHUA
BCINYHUH n MOrpCIIHOCTH BBIYHCIICHUH
(aOcontoTHAasE ¥ OTHOCHUTEJbHAsS); CPAaBHUBATh
YHCJIOBBIC BBIPAXKCHUSA,

Ouenka pe3yinbTaToB BBITIOJTHCHHUS:
MPAKTUYECKONH pPabOThl;  CaMOCTOSITENIbHOM
paboThI; KOHTPOJIBHOM PabOTHI, SK3aMEHA.

- HAXOIUTh 3HAYCHUS KOPHS, CTEICHH,
norapudma, TPUTOHOMETPUUECKUX
BEIpQ)KCHUH Ha  OCHOBE  ONpEICICHHS,
UCTIONB3YS npu HE00X0IMMOCTH

WHCTPYMEHTAJIbHBIE CPENICTBA; MOJIb30BATHCS
MPUOIM>KEHHOW OIIEHKOW TPH MPAKTHYECKUX
pacuerax;

Ouenka pe3yJIbTaToOB BBITIOJTHEHUS:
MPAKTHYECKOH pPabOThl;  CaMOCTOSITENIBHOM
paboTHI; KOHTPOJIBLHON PabOTHI, SK3aMEHa.

- BBINOJHATH NPeoOpa3oBaHMs BBIPAKEHUH,
npuMeHsisi  (GopMmynbl,  CBS3aHHBIE  CO
CBOMCTBaMH CTEICHEH, norapudmos,
TPUTOHOMETPUUECKUX (PYHKIIUN;

Onenka pe3ynbTaToB BBITTIOJTHEHMUSL:
MPaKTUYECKOW pabOThI;  CaMOCTOSITEIIHLHOU
paboTHI; KOHTPOJBHON PabOTHI, SK3aMEHa.

DOyHKUUM U TPaPUKU

- BBIUMCIATH 3HAaYeHHE  (YHKIHUH
3alaHHOMY  3HAYEHUIO  aprymMeHTra
Pa3IMYHbIX criocobax 3agaHust PyHKLINU;

o
npu

Ornenka pe3yabTaToB BBITTOJTHEHHUSL:
MPAKTHYECKOH pPabOThI;  CaMOCTOSITENIBHOM
paboThl; KOHTPOJILHON PabOTHI, SK3aMEHa.

- OTpEENATh OCHOBHBIE CBOMCTBA YMCIIOBBIX
(GyYHKIM, MIUTFOCTPUPOBATH UX Ha TpaduKax;

Onenka pe3yabTaToB BBITIOJTHEHHUSL:
MPAKTHYECKOH pPabOThI;  CaMOCTOSITEIBHOM
paboThl; KOHTPOJIBHON PaOOTHI, SK3aMEHA.

- cTpouTh TpaduKu H3YYEHHBIX (GYHKIH,
WUTIOCTPUPOBATh 1O TpaduKy CBOHCTBa
AIIEMEHTAPHBIX (PYHKIUIA;

Orenka pe3yabTaToB BBITIOJTHEHHUSL:
MPAKTHYECKONH pPabOThI;  CaMOCTOSITEIBHOM
paboThl; KOHTPOJIBHON PAOOTHI, SK3aMEHa.

- HCIIOJIb30BAaTb IIOHATHC q)YHKI_II/II/I JJIA
OIMCAaHHUS U aHAJIM3a 3aBUCUMOCTEH
BCIINYUH,

Onenka pE3yIbTaTOB BBITIOJIHEHHUSL:
NPaKTUYECKOH paboThl;  CaAMOCTOSITEILHOM
paboThl; KOHTPOJILHOM PabOTHI, IK3aMEHa.

Hagana MmaTeMaTH4€CKOr0 aHAJIH3a

- HaxoJMThb NPOM3BOJHBIE 3JIEMEHTapPHBIX
(b yHKIIHIA;

Onenka pE3yIaBTaTOB BBITIOJIHEHHUSL:
NPaKTUYECKOH paboThl;  CaMOCTOSITEIHHOM
paboThl; KOHTPOJILHOM PabOThI, IK3aMEHa.

- UCIOJIb30BaTh MPOU3BOJHYIO ISl U3Y4YECHHUS
CBOMCTB (DYHKIMI U TOCTpOeHUs rPpaduKOB;

Onenka pE3yIabTaTOB BBITTOJIHEHUSL:
NPAaKTUYECKOH paboThl;  CaMOCTOSITETIHLHOM
paboThl; KOHTPOJILHOM PabOTHI, IK3aMEHa.
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- NPUMEHATH IPOU3BOJHYIO JUIS IIPOBEACHUS
NpUOJIMKEHHBIX BBIYUCICHHH, PelIaTh 3a/1a4un
IPUKIAJHOTO XapakTepa Ha HaXO0XICHUE
HanOOJIBIIETO ¥ HAUMEHBILIETO 3HAUCHHS;

Ouenka pe3yiabTaToB BBITIOJIHCHHUSI:
MPAKTHYECKONH pPAa0OOTHI;  CaMOCTOSITEIBHOM
paboThI; KOHTPOIHHOU PAOOTHI, SK3aMEHA.

- BBIYUCJIATH B HpOCTeﬁHIPIX ClIydadax mjomanu
1 00BEMBI C HCIIOJIb30BAaHUEM OTIPE/ICIICHHOTO
WHTErpaa;

Ouenka pe3ynbTaToB BBITIOJIHCHHUS:
IPAKTUYECKONH pPabOThl;  CaMOCTOSITENILHOM
paboThI; KOHTPOJIBHOU PabOTHI, SK3aMEHA.

ypaBHeHl/lﬂ U HEPABCHCTBA

- pemarb palnMOHAJbHBIE, TOKa3arenbHble, | OneHKa pe3yabTaTOB BBITIOJTHEHHUSL:
norapu(pMUIECKHe, TPUTOHOMETPUYECKHE | TPAKTUYECKOH pabOThl;  CaMOCTOSTEILHON
YpaBHEHHsI, CBOJSIIIMECS K JMHEWHBIM | | pabOoTEHI; KOHTPOJIBHOH paboThI,
KBaJpaTHBIM, a  TaKKe  aHAJIOTUYHBIC | HHAWBHIYAIBHOTO IMPOEKTA M SK3aMEHa.
HEPaBEHCTBA U CHCTEMBI;
- ICTIOJIK30BaTh rpaduyeckuii Mmetox pemenus | Onenka pe3yabTaTOB BBITIOJTHEHHUSL:
YpaBHEHHI U HEPABEHCTB; NPaKTUYEeCKOH paboOTBI;  CaMOCTOSITEIHLHOM
paboTHI; KOHTPOJIbHOMN paboTsl,
WH/IMBUAYJIbHOTO MTPOEKTA M AK3aMeHa.
- m300pakaTh Ha KOOpAWHATHOHN Miockoctd | OreHka pe3yabTaTOB BBITIOJTHEHHUSL:
peleHus ypaBHEHNH, HEPABEHCTB U CUCTEM C | MPAKTHYECKOW pPAaOOTBI;  CaMOCTOSATEIBHOM
JIBYMSI HEN3BECTHBIMU; paboTHI; KOHTPOJIBHOM paboThl,
WH/IMBUAYJIbHOTO MPOEKTa M AK3aMeHa.
- COCTaBNATh W pemaTrh ypaBHeHus u | OreHKa pe3yaBTATOB BBITTOJTHEHHSI:
HEPAaBEHCTBA, CBS3bIBAIOIINE HEU3BECTHBIC | IPAKTUUYECKONW pPAaOOTHI;  CaMOCTOSITENBHOM
BEIMYMHBI B TEKCTOBBIX (B TOM dHHCIE | paOOTHI; KOHTPOJIbHOM paboTHI,

MPUKJIAHBIX) 3aa9ax.

WHIUWBUAYAJIBHOI'O IIPOCKTA U SK3aMCHaA.

KOMBHUHATOPHUKA, CTATUCTUKA U

TEOPUSA BEPOSTHOCTEUN
- pemars mnpocrelmue KoMOuHaTtopHble | OneHka pe3ynbTaToB BBITTIOJTHEHMUSL:
3aJaud  METOJOM TIepebopa, a TakkKe C | MPaKTU4YeCKOW paldoThl;  CaMOCTOSITENIBHOM

HCIIOJIb30BAHHUEM HU3BCCTHBIX (bopMyn,

paboThl; KOHTPOJILHON PabOTHI, SK3aMEHa.

- BBIYHCIIATH B HpOCTCﬁMHX CciIydadax
BE€POATHOCTH COOBITUI Ha OCHOBE moacydcTa
qHcia UCXoa0B,

Onenka pe3yabTaToB BBITTOJTHEHHUSL:
MPAKTHYECKOH pPabOThl;  CaMOCTOSITENIBHOM
paboThl; KOHTPOJIBHON PabOTHI, SK3aMEHa.

I'EOMETPUA

- PpacClioO3HaBaTb Ha 4YCPTCKAX H MOACIIAX
IIPpOCTPaHCTBCHHBIC (I)OpMBI; COOTHOCUTDH
TPECXMCPHBIC 00BEKTHl € HX OIMKUCaHUsAIMU,

Onenka pe3yabTaToB BBITIOJTHEHHUSL:
MPAKTHYECKOH pPabOThI;  CaMOCTOSITEIBHOM
paboThl; KOHTPOJIBHON PaOOTHI, SK3aMEHA.

Hu30 6p AKCHUAMU,
- OITMCBhIBATH B3alMHOC PpacCIIoJIOKCHUC OI_IGHKa pPE3yIbTaTOB BBITIOJTHCHHUA:
NnpsMBIX H IUIOCKOCTEH B MMPOCTPAHCTBE, HpaKTquCKOﬁ pa6OTLI; CaMOCTOSTEIbHOM

apryMeHTHPOBAaTh CBOM CYXJIEHHs 00 3TOM
PacroJIOKEHUH;

paboThl; KOHTPOJIHHON PabOTHI, SK3aMEHa.

- AHAJIMU3UpPOBATL B HpOCTCﬁLHPIX crydadax
B3aMMHOC PpacIoJIOKECHUC 00BCKTOB B
IPOCTPAaHCTBC,

Onenka pE3yIbTaTOB BBITIOJIHEHHUSL:
NPaKTUYECKOH paboThl;  CaMOCTOSITENBbHOMN
paboThI; KOHTPOJILHOM PabOTHI, IK3aMEHa.

- 1/1306pa>1<aTL OCHOBHBIC MHOT'OI'paHHUKHU U
KpYrJjbl€ TCJia; BBIINOJHATE YCEPTCIKU 110
YCJIOBUSAM 3aa4;

Onenka pE3yIabTaTOB BBITIOJIHEHHUS:
NPaKTUYEeCKOH paboThl;  CaMOCTOSITETIHLHOM
paboThI; KOHTPOJILHOM PabOTHI, IK3aMEHa.

- CTPOUTH IIPO CTEHILINE CEYCHMS Ky6a,

IIPpU3MBI, ITIUPAMUJIBI;

Onenka pE3yIbTaTOB BBITIOJIHEHHUSL:
NPAaKTUYECKOH paboThl;  CaMOCTOSITETIHLHOM
paboThl; KOHTPOJILHOM PabOTHI, IK3aMEHa.
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- pemaTth IUIAHUMETPUYECKHUE U MPOCTEHIINE
CTEPEOMETPUYCCKUE 3a1a4d Ha HaXO0XKJICHUE

Onenka pe3yJIbTaToB
NPaKTUYECKOH paboThI;

BBITIOJIHCHUA .
CaMOCTOSITEIbHON

TeOMETPUYECKUX BEIMYUH (JUIMH, YTJIOB, | pabOTbI; KOHTPOJILHOM PabOThI, IK3aMEHa.
Iomaaen, oobeMoB);

- HCIIOJIb30BaTh Ipu pPECUICHUN OHGHKa PE3YyIbTAaTOB BBITIOJTHCHUA:
CTEPEOMETPUUYECKUX 3a]1au IPAKTUYECKONH pPabOThl;  CaMOCTOSITEIbHOMN

paboThI; KOHTPOJIBHOM PabOTHI, SK3aMEHA.

IIaHUMETPUUCCKUC q)aKTI)I n METOBI,
- OPOBOJUTH AJOKA3aTCIIbHBIC PACCYXICHUS B
X0J€ PCIICHHUA 3aaa4.

Ouenka pe3ynbTaToB BBITIOJIHCHHUS:
MPAKTUYECKONH pPabOThl;  CaMOCTOSITENIbHOM
paboThI; KOHTPOJIBHOU PabOTHI, SK3aMEHA.

3HaHus:

- 3HA4YCHUC M&TCM&TH‘ICCKOﬁ HaYKI/I JUJIA
pelIeHusT 3a/1ad, BO3HUKAIOIIUX B TEOPUU U
MIPaKTUKE, IMHUPOTY M B TO XK€ BpeMs
OI’paHI/I'-IeHHOCTI) HpI/IMeHeHI/ISI
MareMaTu4YeCKnux MCETOO0B K aHaJmsy nu
HCCIIEIOBAHUIO TPOLECCOB U SBJICHUH B
MIPUPO/ie€ U OOLIECTBE;

Ouenka pe3yinbTaToB BBITIOJTHCHHUS:
MPAKTHYECKOH pPabOThI;  CaMOCTOSITENLHOM
paboTHI; KOHTPOJIBLHON PabOTHI, IK3aMEHa.

- 3HaYeHWE TMPAKTUKU U  BOIPOCOB,
BO3HMKAIOIMIMX B CaMOWl MaTeMaTuKe s
(dbopMHUpOBaHUS U PAa3BUTHS MaTEeMaTHYECKOM
HayKH; UCTOPHUIO PA3BUTHUSA TMOHATUS 4YHCIA,
CO3JaHUA

MaTeMaTH4eCKOro aHaJIN3a,

BO3HMKHOBEHHUS U PA3BUTHS T€OMETPUH;

Onenka pe3ynbTaToB BBITTIOJTHEHMUSL:
MPaKTUYECKOW pabOThl;  CaMOCTOSITEIIHHOU
paboTHI; KOHTPOJBLHON PabOTHI, IK3aMEHa.

- YHHUBEpCAIbHBIA XapakTep 3aKOHOB JIOTMKHU
MaTeMaTH4YeCKUX paccyxaeHuM, ux
MIPUMEHUMOCTh BO BCEX obmacTsx
YeII0BEYECKOM JesITeNbHOCTH;

Ornenka pe3yabTaToB BBITTOJTHEHHUSL:
MPAKTHYECKOH pPabOThl;  CaMOCTOSITENIBHOM
paboThl; KOHTPOJIBHON PabOTHI, SK3aMEHa.

- BEpPOSITHOCTHBIM  XapakTep pa3Iu4YHbIX
MIPOLIECCOB OKPYKAIOLIETO MUPA.

Orenka pe3yabTaToB BBITIOJTHEHUS:
MPAKTHYECKONH pPabOThI;  CaMOCTOSITENBHOM
paboThl; KOHTPOJIBHON PaOOTHI, SK3aMEHA.

HToropoii arrecTamueil Mo JUCHUILIMHE SBISETCA YK3aMEH.

Pa3zpadorunk:
IIpenogaBaTens MaTeMaTHKU

AnToHOBa 1. A.
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