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1. ITacmopt padoyeii mporpaMMbl Y4eOHOM JUCHUILINHBI
MaremaTuka: ajrefpa U Ha4aJIa MATEMATHYECKOT0 aHAJIN3a, TeOMeTpHs

1.1. O6aacTh NpUMEHEeHHUsI MPOTPaMMbI

PabGouass mporpamma  y4eOHOW  OUCHUILIMHBI  SBISETCS  YacThlO  OCHOBHOM
npodeccuoHabHOM 00pazoBarenbHON nporpammsel B cooTBeTcTBUU ¢ PT'OC no npodeccun CIIO
46.01.03 Jlenonpon3BoaUTENb

1.2. Mecto y4ye0HOil QUCHMIUIMHBI B CTPYKType OCHOBHOH mnpodeccHoHAIbLHOI
o0pa3oBaTe/ibHOI MpOorpaMMbl: 00IIE00pa30BaTEIBHBIA UK.

1.3. Heau u 3a1a4M y4eOHOM TUCHUILVIMHBI — TPeOOBAHUS K Pe3yJbTaTaM OCBOCHMS
yueOHOH TMCHUIIHHBI

B pesynbrate ocBOeHHS yueOHOM U CIUIIITUNHBI 00YYarOIIHICS TOKEH YMETh !

AJITEBPA

- BBITIOJIHSITH apu(METHIEeCKUe IeHCTBYS HAJl YUCIIAMU, COYETas YCTHBIC U TTHChMEHHBIS
MpPUEMBl; HaXOJUTh MPUOIMIKCHHBIC 3HAYEHHUS BEIUYUH U TIOTPEIIHOCTH BBIYMCICHUN
(abconroTHas ¥ OTHOCHUTEINbHAsS); CPABHUBATDH YMCIOBHIE BHIPAKEHHUS,

- HaXOJUTh 3HAYCHHS KOPHS, CTETICHH, JIOTapu (pMa, TPUTOHOMETPHIECKUX BHIPAKCHUIA Ha
OCHOBE OMNpENENICHUs, HWCIOJb3yd IMpU HEOOXOAUMOCTH HMHCTPYMEHTAIbHBIE CpEACTBA,;
MOJIB30BATHCS MPUOIMKEHHON OIEHKOW MPH MPAKTH YeCKUX pacueTax;

- BBINOJHATh TPEOOPa3OBAHUS BBIPAKEHUM, TPHUMEHSS (OPMYJIbI, CBS3aHHBIC CO
CBOMCTBAaMU CTEIEHEH, Torapru(MoB, TPUTOHOMETPUUYECKUX DYHKIIHIH;

DOyHKUMU U rpadpuku

- BBIYUCIIATH 3HaUeHUE (YHKIIUMU 1O 33JaHHOMY 3HAYEHUIO apryMEHTa MPHU Pa3TUuYHbIX
crocobax 3a1anus PyHKIUU;

- OINpeAensATh OCHOBHBIC CBOMCTBAa YHUCIOBBIX (YHKIHH, WILTIOCTPHPOBATH HX HAa
rpadukax;

- CTpoUTh TpaduKu M3ydYeHHBIX (YHKIHM, WIUTIOCTPUPOBATH MO TpaduKy CBOMCTBaA
AJIEMEHTAPHBIX (PYHKIIHII;

- HCTIOJIb30BaTh MOHATHE QYHKIIUH I ONTMCAHMS U aHAJIN3a 3aBUCUMOCTEN BEJIM YHUH;

Hauana maTtemaTnyeckoro aHajausa

- HaXOIUTh MIPOU3BOTHBIC IIEMEHTAPHBIX (QYHKITHH;

- HCIIOJIb30BATh IPOU3BOIHYIO JUIsl U3YUEHUSI CBOMCTB PYHKIIMN 1 TOCTPOCHHUS TPa(UKOB;

- NPUMEHATh MPOU3BOAHYIO JUIsI MPOBEIACHHUS MPUONMKEHHBIX BBIUMCICHUN, pelaTh
3a/1a4l PUKIIAIHOTO XapaKTepa Ha HaXOKICHUE HanOOJIBIIEer0 U HAMMEHBIIETO 3HAYCHU S,

- BBIUMCIATH B MPOCTEHIIMX CIIy4asX IUIOMAAM U OOBEMBbl C HCIOJIb30BAHUEM
ONpPEeeICHHOr 0 MHTErpasa;

YpaBHeHUsI M HEPABEHCTBA

- pemaTh palUOHAIbHbIE, MOKa3aTeNlbHbIE, JOorapu@MUUecKue, TPUTOHOMETPUUECKUE
ypaBHEHUS, CBOJSIIMECS K JIMHEHHBIM U KBaJIpaTHBIM, a TaK)K€ aHAJIOTHMYHBIE HEPaBEHCTBA U
CHUCTEMBI;

- UCTIOJIB30BaTh I'papuuecKuii METo ] peleH!s ypaBHEHUN U HEPABEHCTB;

- 1300pakaTh Ha KOOPAMHATHOM MJIOCKOCTH PEIICHUS ypaBHEHU W, HEPABEHCTB M CUCTEM C
JIBYMSI HCH3BECTHBIMU;

- COCTaBJISITh U pelliaTh ypaBHEHU S U HEPABEHCTBA, CBSA3BIBAIOIINE HEU3BECTHBIE BEITMYMHbI
B TEKCTOBBIX (B TOM UM CIIE€ TPUKIIAIHBIX ) 3a/1a4aX.

KOMBUHATOPUKA, CTATUCTHKA U TEOPUSI BEPOSITHOCTEM

- pemath mpocTedlre KOMOMHATOpPHBIE 3a/laud METOAOM Iepedopa, a Takxke ¢
W CITOJIb30BAHMEM U3BECTHBIX (OPMYIT;

- BBIYMCIIATH B MPOCTEUIINX CIy4asiX BEpOSTHOCTU COOBITHI HA OCHOBE IOJICUeTa YHCIia
HCXOJIOB;

TFEOMETPUS



- pacrio3HaBaThb Ha 4YepTexax M MOJEISIX MPOCTPAHCTBEHHBbIE (OPMBI; COOTHOCHUTH
TpeXMEpHbBIE OOBEKTHI C UX OMUCAHUSIMH, H300PKEHUSIMU

- OINHCHIBATh B3aUMHOE PACIOJIOKEHUE MPSIMBIX M TUJIOCKOCTEM B IMPOCTPAHCTBE,
aApeyMeHmupo8ams C80U CYHCOeHUs 00 IMOM PACNONONCEHUU,

- aHaTU3UpOBATh B TMPOCTEUIIMX CIy4asx B3aHMMHOE pACIOJIOKEHHE OOBEKTOB B
MIPOCTPAHCTBE;

- n300pakaTh OCHOBHBIE MHOTOTPAaHHUKHU U KPYIJIbIE TeJa; BBIMOJHSITH YEPTEKHU IO
YCIIOBUSIM 33]1a4;

- cmpoumbs npocmetiuiue ceveHus Kyoa, npusmvl, NUPaAmuosl,

- pelarh MIaHUMETPUUYECKUE U TPOCTEHIINE CTEPEOMETPUUYECKUE 3a/]a4ul Ha HAXOXKICHUE
FeOMETPUYECKUX BETHYHH (JUTHH, YTJIOB, TUIOMIACH, 00hEMOB);

- UCIIOJIB30BaTh MPH PEIICHUH CTEPEOMETPUUYECKUX 3a7ay IUIaHUMeTpuyeckue (GakThl U
METO/IBI;

- IPOBOJIUTH JIOKA3aTEIbHbIE PACCYKJICHUS B XOJI€ PEILICHUS 3a/1a4.

B pesynbprate ocBOeHUS yueOHOM MUCITUTIMHBI O0yJArOIIUICS TOJDKEH 3HATH

- 3HaUYEHHE MaTEeMaTUYEeCKOM HayKW JJis PELeHUs 3a]ady, BOSHUKAIOUIUX B TEOPUHU U
MPaKTUKE; IIMPOTY U B TO K€ BpEeMs OTPAaHUUYEHHOCTh MPUMEHEHUSI MATEMAaTHUYECKUX METO/IOB K
aHaJIM3y U UCCIEAOBAHUIO ITPOIIECCOB U SIBJICHUI B IPUPOJE U OOIIECTBE;

- 3HAQUYEHWE TMPAKTUKH M BOIPOCOB, BO3HUKAIIIMX B CaMoOM MaTemMaTHKe s
dbopMUpOBaHUSA W PA3BUTHS MATEMATHYECKON HAyKH; UCTOPUIO PA3BUTHS TOHSATUS YHCIA,
CO3/IaHUsI MATEMAaTUUECKOT0 aHAIN3a, BOSHUKHOBEHUS U PA3BUTHS T€OMETPUH;

- YHUBEpPCAJIBbHBIA XapakTep 3aKOHOB JIOTMKM MaTeMaTHYE€CKUX paCCyKIECHHUH, HX
MPUMEHUMOCTH BO BCEX 00JIACTSAX YEIOBEUYECKOU ACSITETbHOCTH;

- BEPOSITHOCTHBIH XapaKTep pa3IM4HbIX IPOLIECCOB OKPYIKAIOLIETO MHUPA.

1.4. Kosiu4ecTBO 4acoB HA OCBOCHHE NMPOrPaMMbl Y4eOHOH AUCHMILIMHBI :
MaKCHUMaJIbHOU y4eOHOM Harpy3ku oOyuatormierocst 428 yacos, B TOM YHCIIE:
00s13aTeNbHON ayAuTOpHOI yueOHOM Harpy3ku oOydaromerocst 285 yaca,;
CaMOCTOATEIBLHOM paboThl oOyuatomerocst 141 gacos;

KOHCYJbTalui 2 yac.



2. CTpyKTypau cojep:kaHue padoueii mporpaMMbl y4eOHOH TUCIUIITHHBI

2.1. O6bem yueOHOI TMCUMIVIMHBI M BU/IbI Y4eOHOIl padoThl

Bun yueOHoii padoThI

Oo6vem uacos

MaxkcumanbHasi yueOHasi Harpy3ka (Bcero) 428
Oo6si3aTeibHAsI AyIMTOPHAsI y4eOHAasi HArpy3Ka (Bcero) 285
B TOM YHCJIE:

TCOPETUYCCKUC 3aHITHUS 152

MIPAKTUYCCKUE 3aHSTUS 133
CamocTosiTeJIbHAsI padoTa o0yuyawierocsi (Bcero) 141
B TOM YHCJIE:

peleHre NpruMepoB (3a1a4) 44

COCTABJICHUE MCHTAJIBHBIX KapT 54

COCTaBJICHUE NIPE3EHTAll U} 18

IMOJITOTOBKA K KOHTPOJIbHOM paboTe 24
KoHcyabTanuu 2

IIpomesicymounas ammecmayus 8 popme IK3amena




2.2. TeMaTH4ecKui IJIAH U COJePKAHHE YUeOHOH TUCIUTLIHHBI

HaumenoBanue
pa3nesioB U TeM

Conep:kanne y4yeOHOro Martepuasa, JadopaTOpHble M NPaKTHYeCKHe
padoThl, caMocTosiTeJIbHasgs padora o0ydalIIuxcs, KypcoBasi padora

O0BeM yacoB

YpoBeHb 0CBOeHHS

(1IpoeKT)
1 2 3 4
I'naBa 1. Jluneiinbie u 24
KBaJIpaTHbIE
YPaBHEeHUsI U
HepaBeHCTBA.
DJieMeHTbI
BbIYHCJIUTEIbHOI
MaTeMaTHKH.
Tema 1.1. Coaep:xaHue y4eOHOro MaTepHaJia 2 1
Panvonanenbie uncna. | Harypanbhbie yucia. [poOnbie yncina. OTpunareibHble Ynciaa. MHOXECTBO
NppauunoHaibHbie LEAbIX YHcel. MHOXECTBO palyoHaIbHBIX uHcell. OCHOBHBIE 3aKOHBI 2
qyCIIa. JNEUCTBUM HaJa palMoHaIbHBIMM 4yuciaaMu. [IpeacTtaBiieHue panroHaIbHbBIX
IToustre 0 MHUMBIX Yyhcell NeCATUYHBIMH Ipo0smu. Ilepuoauueckue npoou. OOpaineHnue YucToi
KOMIIJIEKCHBIX UHCaxX. | MepuoAuYecKord Jpodu B OOBIKHOBEHHYI0. OOpaiieHue CcMelaHHON
MepUOIUYECKON JpoOu B OOBIKHOBEHHYI. MppalmoHaIbHBIE dYHCIIA.
JletictBuTenpHbIC YnCia. AOCOTIOTHAS BEIMYMHA JCHCTBUTEIBHOTO YHCIIA.
Jlenerue Ha Hynb. [loHATHE O MHUMBIX W KOMIUICKCHBIX YHCIIaX.
I'eomerpuueckass MHTEpHpeTalus KOMIUIGKCHBIX uuncell. CloXeHHe Hu
BBIUMTAHUE KOMIUICKCHBIX 4YHCENI. YMHOXCHHE KOMIUICKCHBIX 4YHCE,
3aJ]aHHBIX B anreOpamdeckoit Gopme. [leneHue KOMIUIEKCHBIX 4YHCET,
3aJJaHHBIX B anreOpamueckorn (opme. Bo3BenecHHE KOMILICKCHBIX YHCENl B
CTCIICHbB.
Bxoanas IIpakTnueckoe 3aHsiTHe 2 3
KOHTpoJbHasi padora | KonTposbHas paboTa 3a Kype OCHOBHOI'O 00IIEro 006pa3oBaHusl
Tema 1.2. Meton Coaep:xanne yueOHOI0 MaTepUaJia 1
KOOpAUHAT Meron kooparHAT 1
Tema 1.3. Conep:xkanne yueOHOIro marepuaJjia
[Torpemnoctu AOconoTHAasE TOTPEIHOCT, HW  TpaHUIa aOCONMIOTHOW  IMOTPEIIHOCTH

HpI/I6HI/I)KCHHBIX 3HAYEHUM YHCE. BCDHLIC N 3Hadaluce I_II/Id)'pBI qucia.
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NPUOJIMKEHHBIX
3HAYEHU N YHCel

OTHOCHTENbHAS MMOorpC€uHoOCTb HpI/I6J'H/I)KeHHOFO 3HA4YCHUA YU CJIa. OprrneHHe
W IIOT'PpCIIHOCTL OKPYIJICHHU .

HpaKTI/I‘leCKOC 3AHATHEC

IIpaktryeckas padora Ne 1 «ITorpenmHocTy npuOIMKECHHBIX 3HAUCHU M YU CEII)

Tema 1.4. JleiicTBust
HaJl TPUOIMKCHHBIMU
3HAUYEHHUSIMH YUCET

Coaep:kaHue y4e0HOIro MaTrepHajaa

CnoxeHue MPHONMKCHHBIX 3HAUYCHUN dYHCeNl. BbramTanue mpHOIMKSHHBIX
3HAUEHUU Yucel. YMHOXEHHE MPUOMMKEHHBIX 3HaueHUU uucen. JlemeHue
MPUOJMKESHHBIX 3HAYCHWM 4Yucell. BerumcineHwe Hamepen 3aJaHHOMN
TOYHOCTBIO. BpIuncieHuss ¢ TpUOMMKEHHBIMH YHclIaMd 0Oe3 [mojcyeTa
MOTPEIIHOCTEN

IIpakTHUecKkoe 3aHsITHE

[IpakTnueckas padora No2 «JleiicTBHs HaJ MPUOIMIKEHHBIMH 3HAYCHUSIMH
YU CEID)

Tema 1.5. JIuneiinnlie
YpaBHEHHS C OTHOMN
MepEMEHHOM

Copep:kanne y4eOHOIro marepuajia

OcHoBHbIC onpeneneHus. J[poOHo-panmoHabHbIe YypaBHEeHHS. | paduaeckuit
croco0 perieHus CUCTEeM JTUHEHHBIX ypaBHeHU . OCHOBHBIE CBOMCTBA MOTYJIS.
CucreMbl U COBOKYMHOCTU JIBYX HpEMJIOKEHUU. YpaBHEHUs, COJepKallue
TIEPEMEHHYIO MO 3HAKOM MOYJIs

IlpakTHUecKkoe 3aHsITHE

IIpakTtnueckas padora Ne 3 «JIuHeHHbBIE ypaBHEHUS C OJTHON IEpEMEHHOM »

Tema 1.6. JIlunelinble
HEPaBEHCTBA

Coaep:xanue yueOHOIro MaTepuaJia

HepaBencrBa 1 nx ocHOBHBIE CBOMCTBa. JInHEiiHbIC HepaBeHCTBA. CHCTEMBI U
COBOKYITHOCTH JIMHEHHBIX HEPABEHCTB C OJHOW TmiepeMeHHOU. JIpoOHO-
palMoHalibHbIe HepaBeHCTBA. [Ipocreiilme HepaBeHCTBa, COAEpIKaIIUe
MEPEMEHHYIO MMOJI 3HAKOM MOIYJIS.

IIpakTH4yeckoe 3aHsATHE

[TpakTuueckas pabota Ne 4 «JInHelHbIC HEPABEHCTBA»

Tema 1.7. Cucremsl
JIMHEWHBIX yPaBHEHU I

Coaep:xkaHue y4e0HOro MaTepHaja

Pemienne cucrembl ABYX JIMHEWHBIX YPAaBHEHUUM C JBYMSI MEPEMEHHBIMHU.
OIHOPOJIHBIE U HEOJITHOPOJIHBIE, COBMECTHBIE U HECOBMECTHBIE CUCTEMBI JIBYX
JIUHEMHBIX YPaBHEHUM C JBYMsI I€peMEHHbIMHU. PelieHue cucteMbl JBYX
JIMHEWHBIX ypaBHEHHH C ABYMs IIEpEeMCHHBIMH B 00IeM Buie. PemicHue
CHUCTEM TPEX JIMHEHHBIX YPABHEHUH C TPEMs IEPEMEHHBIMU MeTOJ0M [ aycca.

HpaKTI/I‘leCKOC 3aHATHE

[TpakTuueckas padora Ne 5 «CucTembl TMHEHHBIX YPABHCHUN»
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Tema 1.8. KBagparusie
ypaBHEHUS

Copeprxkanne y4eOHOro MaTepuaJia

KBanpatHoe ypaBHeHue obmero Buaa ax’+ bx + c = 0. HccnemoBanue
KOpHEH 1o nucKpuMUHaHTY. [[puBeneHHoe kBaipaTHOE ypaBHeHUE. Pemenue
KBaJIpaTHOTO ypaBHEHMs A ciydas. HemosiHble KBajpaTHbIE ypaBHEHUSL
CBoiicTBa KOpHEH KBaJpaTHOIO YypaBHEHHMs. PaznoxeHue KBaJpaTHOIO
TpeXwieHa Ha TNHEHHBIC MHOXKHUTEIN. BUKBaAgpaTHEIC ypaBHESHUS. Y PaBHCHNS,
JIeBasi 4acTh KOTOPBIX pa3araeTcsi Ha MHOKUTENHU. /[ByUleHHbIE ypaBHEHHUSL
JlpoGHO-palinoHanbHbIC YpaBHEHHUSI C OTHON TEPEMEHHOA.

IIpakTHyeckoe 3aHsiTHE

ITpakTuueckas padora Ne6 «KBaapaTHbIe YpaBHECHUS

Tema 1.9. I'padux
KBaJIpaTHOM (DYHKIIMH.
I'paduueckoe pemenue
KBaJIPaTHOTO
ypaBHEHUS

Conep:xanue y4eOHOIo MaTepuajia

Kpampatnas QyHkuus y = ax®+ bx+ ¢ u ee yacTHble caydau. I'paduk
pynkuun  y = a(x —m)? +n. Ipapux Pynxuuun y = ax? + bx + c.
Uccnenosanue u NocTpoeHue rpaduka KBaaparHoi pyHkiun y = ax? + bx +
c. I'padmuecknii ciocoO permeHust KBaapaTHOT'0 YPAaBHEHHSL.

IlpakTHUecKkoe 3aHsITHE

ITpakTuueckas padora Ne 7 «I'padudeckoe pelieHrue KBaJapaTHOT'0 YPaBHCHUSD)

Tema 1.10. KBagpaTHbie
HEpaBEHCTBA. Pemenne
HEPaBEHCTB METO0M

Conep:xaHue y4eOHOIo MaTepuaja

I'paduueckoe perieHre KBaJpaTHOIO HEpaBEHCTBA. PelleHWe HepaBEHCTB
METOIOM ITPOMEKYTKOB.

MPOMEXYTKOB. IIpakTnyeckoe 3aHsiTHe
[IpakTuueckas padora Ne «KBagparHbie HEpaBEHCTBa»
Tema 1.11. Copeprxanne y4eOHOro MaTepuaJia
UppanunonanbHbie Uppaumonanbabeie ypaBHeHUs. MppannoHalbHble HEPABEHCTBA C OJHOU
YpaBHEHUS U MepEeMEHHOM
UupparoHaabHbIe IIpakTHyeckoe 3aHsITHE
HCPaBCHCTBA [TpakTuueckas padora Ne 9 «MppanmoHaabHbIe ypaBHEHHS 1 HEPABESHCTBAY
Tema 1.12. Coaep:kanue y4e0HOIro MaTepHuaJja

Henunelinrie cUCTEMEI
YpaBHEHHH C IBYMS
nepeMeHHBIMU

IIpaBuuia npu pellieHUH CUCTEM YPaBHEHHII.

HpaKTI/I'-leCKOC 3aHATHE

[IpakTuueckas pabora NelO0 «HenwHelHBIE CHCTEMBbI YpaBHEHUU C ABYMS
IIEPEMEHHBIMU »




I'naBa 2. ®yHKIUM.

16

Crenennas,
nokaszarejbHas U
JorapugmMmuyeckasi
pysxuun
Tema 2.1. ®ynxkuunu | Cogepxanue y4eOHOro MaTrepuasia 1
WX OCHOBHBIC cBOMcTBa | ®yHKIMU. YeTHbIe W HedeTHBbICe PyHKUIHMHU. Bo3pacraromue u yObIBaromme
GOYHKITUH.
IIpakTHyeckoe 3aHsITHE 1
[Tpaktuueckas padora Nell « DyHKIIMH U UX OCHOBHBIE CBOMCTBaY
Tema 2.2. Ctenennas Coaep:kanue y4e0HOro MmarepuaJja 1
byHKIUA CreneHHas QyHKIHSL
IIpakTHyecKoe 3aHITHE 1
[TpakTuueckas padora Nel2 «CrenenHas GyHKIusD
Tema 2.3. Coaep:xaHue yueOHOIro MaTepuaJia 1
ITokazarenpHast OcHoBHEIE cBOMcTBA cTenieHH. [TokazaTenpHas pyHKIUS.
GyHKIUsA IpakTHyecKoe 3aHATHE 1
[TpakTuueckas padbora Nel3 «IlokazarenpHas QyHKITHS
Tema 2.4. Conep:kanne yueOHOro Mmarepuajia 1
Jlorapudmuueckas [Tonsarue o norapugdme yucna. Cpoiictsa jorapudmos. JlorapupmupoBanue.
byHKIHSA [MorenuupoBanue. Jlorapudmuueckue ToxaecrBa. Jlorapudmudeckas
dbyHk1us, ee rpaduk. M ee OCHOBHBIE CBOWCTRBA.
IIpakTHyeckoe 3aHsiTHE 1
IIpakTrueckas padora Nel4 «Jlorapudmuyeckast GyHKIUD)
Tema 2.5. Conaeprkanue y4eOHOro MaTepuaJia 1
[TokazarenpHbIC ITokazarenpHble ypaBHEHU. CHCTEMBI TOKA3aTEIbHBIX YPABHEHU N
ypaBHeHUs. CHCTEMBI IIpakTHyeckoe 3aHsITHE 1
ITOKa3aTCJIbHBIX HpaKTI/I‘{eCKaH pa60Ta Nel5 «IToka3zaTenbHEIE YpPaBHCHUSD
ypaBHEHU U
Tema 2.6. Coaep:kaHue y4e0HOro MaTepuaJia 1
[TokazarensHbIE ITokazarenbHbIC HEPABEHCTBA
HEpPaBEHCTBA IIpakTHyeckoe 3aHsITHE 1
[Tpaktuueckas padora Nel6 «IlokazarenbHble HEPaBEHCTBA»
Coaep:xaHue y4eOHOro MaTepuaJia 1
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Tema 2.7.

Jlorapudmudeckne ypapaenus. CUCTEMBI JIOTapU(PMAYECKUX YPABHEHHI.

Jlorapudmuueckue IIpakTHyeckoe 3aHsiTHE 2
ypaBHeHHUs. CHCTeMBI [Mpaktrueckas padora Nel7 «Jlorapudmudeckne ypaBHCHHSD
Jorapu(PMUYECKUX
YpaBHEHU U
Tema 2.8. Coaep:kanue y4e0HOro MaTepHajaa 1
Jlorapupmuyeckue Jlorapudmuyeckue HepaBeHCTBA
HEPaBEHCTBA
I'naBa 3. 43
Tpuronomerpuyeckue
dbyHKINN
Tema 3.1. Panuannoe Coaep:xanue yueOHOIro MaTepuaJia 1
U3MEpEeHHe AyT U Pagnannas mepa ayru yria. @opMyiia nepexojaa oT I'paJlyCHOTO U3MEPEHHS K
YTJIOB. panuanHoMmy. @opMyra mepexoa OT paJlaHHOTO U3MEPEHHS K TPaTyCHOMY.
Jmvna gyru okpysxkHoctu. [Inomaas kpyroporo cexkropa. JInneiiHas CKOpoCTh
MIPH BPAIIATeIbHOM JABHKCHUH
IIpakTHyeckoe 3aHsiTHE 2
IIpakTrueckas padora Nel8 o teme «PanmanHoe u3MepeHne Iyr U YIIIoB»
Tema 3.2. O600menve | Enunuunblii  Kpyr ¥ eIUHHUYHAs OKpYXHOCTb. [lomoxkutenbHble u| 1
MOHSTUS AyTH (YTria) oTpulaTedbHble AyTM W yriasl. Jlyru u yriuel, Oonpime 27m. EnuHudnas
YU CJIOBAsI OKPY>KHOCTb.
Tema 3.3. Coaep:xkaHue y4e0HOI0 MaTepHaia 1
Tpuronomerpuueckue | OmpeneneHre TPUTOHOMETPHYECKHUX (YHKIMH YHCIOBOIO apryMeHTa.
(YHKIIUH YU CIIOBOTO OO0acT UX ompeIeaeHUs U 3HAUYCHH.
apryMmeHTa IIpakTHUyecKoe 3aHsITHE 2
[Ipaktuueckas pabora Nel9 Tpuronomerpuueckue (GyHKIHU YHCIOBOrO
aprymeHTa
Tema 3.4 3nakwn, Conep:xanue y4eOHOIro MaTepuaja 1
YHMCJIOBBLIE 3HAYEHUS U | 3HAKW TPUTOHOMETPHYECCKUX (DYHKIMH. BBIYMCICHUE YMCIOBBIX 3HAYCHUM
CBOHCTBA YETHOCTH U TPUTOHOMETPUYECKMX (DYHKIMM /IS 3HAYEHHH apryMEHTOB: 0,§,n,32—”, 2.
HEUYETHOCTH . z
BerunciieHre 4YMCIIOBBIX 3HAYEHWH TPUTOHOMETPUYECKUX (DYHKIHMH s
TPUTOHOMETPUUECKUX T T .
dyHEA apryMEHTOB o U CsoiicTBa YeTHOCTH u HCYECTHOCTH
TPUTOHOMETPUUCCKUX QDYHKITHUH.
Coaep:xkaHue y4e0HOIro MaTepHajia 1
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Tema 3.5 U3menenue
TPUTOHOMETPUUYECKHX
byHKIUMA TpH
BO3pACTaHUU
aprymenTa ot 0 no 21

N3menenne kocuHyca U cuHyca. l3MeHeHue TaHreHca. l3MeHeHue

KoTaHTeHca. MI3MeHeHnne cekanca M KoceKaHca.

HpaKTI/I‘leCKOC 3aHATHE

IIpakTnueckas pabora Ne20 mo Teme «V3MEHEHHE TPUTOHOMETPHUUYCCKUX
(GbyHKIMI Tpu Bo3pacTaHuu aprymenTa ot 0 10 27»

Tema 3.6 OcHOBHEIE

Copeprxanne y4eOHOro MaTepuaJia

TpUronomeTpuueckue | OCHOBHOE TPUTOHOMETPUUYECKOE TOKAECTBO. 3aBUCUMOCTh MEXK/Ty TaHT €HCOM

TOXIECTBA U KOCUHYCOM. 3aBUCUMOCTb MEX/ly KOTAH[€HCOM 1 CHHYCOM.

Tema 3.7 Beipaxenue | Conep:xanue yueOHOTo MaTepuajia

TPUTOHOMETpUYECKHX | BrlpakeHue TpuroHomerpuyeckux (yHKIUNH uepe3 cHHYC. BbipaxkeHue

(byHKIM 4epe3 Ipyrue | TPUrOHOMETPUYECKHX (yHKIHI qepes KOCHHYC. Bripaxenune

TPUTOHOMETPUYECKUE | TPUTOHOMETPUUECKUX byHKUIHHA yepes TaHT'€HC. Bripaxxenue

byHKIIT TPUTOHOMETPUYECKHX (PYHKIMI yepe3 KOTaHT €HC.
IIpakTHUecKkoe 3aHsITHE
IIpakTnueckas pabora Ne2l mo teme «BbIpakeHHE TPUTOHOMETPHUUYCCKUX
(byHKIUH 9epe3 Ipyrue TPUTrOHOMETpHUIECKUEe QYHKITUN

Tema 3.8 Conep:kanne yueOHOro MmarepuaJia

IlepnoauyHOCTH [TeproauaHOCTD TPUTOHOMETPUIECKUX (DYHKITUN

TPUTOHOMETPUUECKUX

GyHKIMH

Tema 3.9 ®opmyiibl Conep:xanue y4eOHOI0 MaTepuajia

OPpUBCACHU A CBoiicTBa OJIYIIEPHOJIa KOCHHYCa B CHHYyca. TpuroHoMeTpudeckue pyHKIuu
B3aMMHO JIOTIOJHUTENbHBIX apryMEHTOB. TpUroHOMeTpHYecKHe (QYHKIHUU
aprymeHTa (g + ). Tpuronomerpuueckre (YHKIHH aprymeHTa (T — ).
Tpuronomerpuueckue GpyHkuuu aprymenta (m + «). Tpuronomerpudeckue
(GyHKIIUU apryMeHTa (32—” — a). Tpuronomerpuyeckue (QyHKIIUU apryMeHTa
(32—n + a). Tpuronomerpuueckue QyHKIUU apryMenTa (217 — a).
IIpakTHyeckoe 3aHsiTHE
IIpakTrueckas pabota Ne22 no reme «DopMyIibl IPUBEICHUS

Tema 3.10 Copaeprxanne yueOHOro MaTepuaJia

Tpuronomerpuueckue | Kocunyc pazHoctu Byx apryMeHTOB. KOCMHYC CyMMBbI JBYX apryMEHTOB.

byHKIIUH Cunyc cyMMBbI IBYX apryMeHToB. CHUHYC Pa3HOCTH JBYX apIr'yMeHTOB. TaHreHc

anredpanyecKoit CyMMBI JIBYX apIryMEHTOB. TaHT€HC pa3HOCTH JIBYX apryMeHTOB. KoTaHTeHChI

CYMMBI JIBYX

CYMMBI M pa3HOCTH ABYX Aapr'yYMCHTOB.
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aprymMeHToB (popmyibl
CIIOYKEHHS)

Tema 3.11
Tpuronomerpuveckue
(GYHKIIUU YIBOCHHOTO
aprymeHTa

Coaep:xaHue y4e0HOIro MaTepHajia

Tema 3.11 Tpuronomerpuyeckue pyHKIIMN YABOCHHOTO apryMeHTa

IIpakTHyeckoe 3aHsiTHE

IIpakTnueckas pabota Ne23 no treme «DopmyIibl IpUBEICHUS

Tema 3.12
Tpuronomerpuueckue
(YHKIIHY TOJIOBUHHOTO
apryMeHTa

Cojiep:xaHue yue0HOTo MaTepuaja

Tpuronomerprueckue GyHKIIMH TOJOBUHHOTO apryMeHTa

Tema 3.13 Breipaxxenue
TPUTOHOMETPHIECKUX
(byHKIUH yepes3
TaHT€HC TTOJIOBUHHOTO
apryMeHTa

Copaeprxkanne y4eOHOro MaTepuasia

Tema 3.13 BreIpaxkeHue TpPUTOHOMETpUYECKUX (YHKIUM uYepe3 TaHTEeHC

MMOJIOBUHHOI'O apTyMEHTa

IlpakTHUecKkoe 3aHsITHE

[IpakTuueckass padora Ne24 mo teme «BpIpakeHHE TPUTOHOMETPHUUYECKUX
(YHKIMI Yepe3 TAHT€HC MTOJIOBUHHOTO apTyMEHTa

Tema 3.14 Coaep:xaHue y4eOHOro MaTepuaJia

[TpeoOpazoBanue [IpeoOpazoBanme MpoU3BEACHUS TPUTOHOMETPUUYECKUX (DYHKLIHI B CyMMY
MPOU3BEICHUS

TPUTOHOMETPUUECKUX

byHKIIU B cymMmmy

Tema 3.15 Copeprxanne y4eOHOro MaTepuaJia

[TpeoOpazoBanue Cymma cunycoB. Cymma kocuHycoB. PasHocTs kocuHycoB. CymMMa TAHT€HCOB.
anredpanyecKoi PasHocts TanrencoB. IIpeoOpasoBanue Beipaxkennii (1 + cos a), (1 — cos a),
CYMMBI (1+ sina) u (1 — sin @) B npousBenenue. YCI0BHS PABEHCTBA OJHOUWIEHHBIX
TPUTOHOMETPUYECKHX | TPUTOHOMETPUUYECKUX QYHKIIHUM.

GyHnxuuii B IIpakTHyeckoe 3aHsITHE

IIPOM3BE/ICHUC. [IpakTnueckas pabora Ne 25 mo teme «lIpeobpasoBanue anreOpanyeckoit

CYMMBI TPUTOHOMETPHYCCKUX (DYHKIINH B IPOU3BEICHUEC)

Coaep:xanue yueOHOIro MaTepuaJia
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Tema 3.16 CpoiicTBa
TPUTOHOMETPUIECKUX
byHKIMH 1 X rpapuKu

CaoiictBa QyHKkIMU Y = sinx u ee rpa¢puk. OCHOBHbIE CBOMCTBA U Tpaduk
¢bynkuun y = cosx. OcHOBHbIE CBOICTBa M Trpaduk (QyHKIUU Y = tgx.
OcHOBHBIE CBOICTBA M TpaduK PyHKIUH Y = CtgX.

Tema 3.17 O6partHbie Conaeprkanne y4eOHOro MaTepuaJia 1
Tpuronomerpuueckue | @yHkuus, obpartHas cunycy. DyHkuus, oOparHas kocuHycy. DyHKus
GyHknuHn obOpaTtHas TanreHcy. @yHKIus oOpaTHas KOTAaHTCHCY.
IIpakTHyeckoe 3aHsiTHE 2
[IpakTnueckas pabora Ne26 mo Teme «OOpaTHBIE TPUTOHOMETPHYECCKHE
byHKIIN
Tema 3.18 Iloctpoenue | Conep:xxanue yueOHOT0 MaTepuasia 2
ayru (yriaa) 1o Pewenne ypaBHeHus sin @ = a. Pemenue ypaBHeHus cosa = a. Pemenue
JAHHOMY 3HAYEHUIO ypaBHeHUs tg a = a. Pemenne ypaBHeHus ¢ tg a = a.
TPUTOHOMETPHIECKOM
¢dbynakmuu. [Tpocreiimme
TPUTOHOMETPHYCCKHE
YpaBHCHUS
Tema 3.19 Coaep:kanue y4e0HOIro MaTrepuajiaa 2
Tpuronomerpuueckue | IIpocreiiime TPUTOHOMETPUYECKHE YPABHCHUS. YPABHEHHS, CBOMISIINECST K
ypaBHEHUS KBaJpaTHbIM. YpaBHEHUs, pelIacMble pPA3IoKECHHEM JIEBOM dYacTH Ha
MHOXHTENH. O THOPOAHBIC YPAaBHEHUS
Tema 3.20 Coaep:kanue y4e0HOIro MaTepHuaaa 1
Tpuronomerpuyeckue | TpUroHOMETpHUYECKHE HEPABEHCTBA
HEPaBEHCTBA
IIpakTHyeckoe 3aHsITHE: 2
HrtoroBas KoHTposIbHAsI paboTa 3a 1 cemectp
CamocTosiTeJIbHasi padoTa 00y4aloIIuXCsl 40
CamocrostensHas pabora Ne 1 Pemenue 3amau mo Tteme «/lenenme| 2
KOMIIJIEKCHBIX YMCEJ, 3aJaHHBIX B anreOpamdeckoii (opme. Bossemenue
KOMILJICKCHBIX YMCEN B CTCIICHBY
CamocrosTenbHas padora Ne 2 Pemenme 3amad «JIpoOHO-palimOHANBHbBIC | 2
YpaBHEHUS C OJHOU IEPEMEHHON)
CamoctosatensHas pabora Ne 3 Pemenue 3amay «PemieHue HepaBeHCTB| 2
METOJIOM ITPOMEKYTKOBY
CamocrostensHas pabora Ne 4 Pemenue 3agau mno Teme «Cucremsl| 2

MOKa3aTeJIbHBIX YPABHEHU W)
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CamocrositenbHas pabora Ne 5 Pemenne 3amau mo Tteme «CHCTEMBI
norapu(pMUYEcKuX ypaBHCHHUM»

CamocrosTenbHas padota Ne 6 CocrTaBiieHHE MEHTAJIbHON KapThl IO TEME
«E muHUYHAS YU CIIOBAsI OKPY)KHOCTDY

CamocrosrensHas pabota Ne 7 CocraBiieHME MEHTAIbHOH KapThl 10 TeMe
«3HaKU TPUTOHOMETPHUUISCKUX (DYHKITHI

CamocrostensHas pabora Ne 8 Pemenue 3amau no teme «Bpruncienue
YHUCIOBBIX 3HAUYEHUH TPUTOHOMETpUYECKUX (yHKIMHA s 3HAUYCHUH

T 3
aprymeHTos: 0, ~ T 27»

CamocrositenbHas pabora Ne 9 Pemrenue 3amau mo Tteme «Bwraucienue

YUCIIOBBIX 3HAYCHHUH TPHUTOHOMETPUUYCCKHUX (YHKIHUH ISl apryMEHTOB
T T T
=,— U —»
6’4 ~ 3

CamocrostenbHas padora Ne 10 CocraBieHHe MEHTaIbLHON KapThl MO TEME
«CBOMCTBA YeTHOCTH M HEYETHOCTH TPUTOHOMETPUUCCKUX (DYHKITHI

CamocrosTenbHas padora Ne 11 Pemrenue 3a1au mo reme «KoCHHYC pa3HOCTH
IBYX apryMeHToB. KOCHHYC CYMMBI IBYX apryMEHTOBY

CamocrositenbHas padora Ne 12 Pemenue 3a1au mo reme « CHHYC CyMMBI IBYX
apryMeHToB. CHHYC Pa3HOCTH JBYX apTYMEHTOBY

CamocrosarenbHas padora Ne 13 Pemenne 3agau no teme «TaHreHC CyMMBI
JIBYX apr'yMEHTOB. TaHIeHC Pa3HOCTH ABYX apryMeHTOB. KOTaHT'€HCHI CyMMBI
Y PA3HOCTH JIByX apTyMEHTOB)

CamocrostensHass  pabora Ne 14  Pemenue 3amau mo  Teme
«Tpuronomerpuyeckue pyHKIIMHU TOJOBUHHOI'O API'YMEHTa

CamocrositenbHas padora Ne 15 Pemenue 3amau mo teme «IIpeobpazoBanue
MIPOU3BEICHUS TPUTOHOMETPUUECKUX (DYHKIIHI B CYMMY»

CamocrositenpHas padora Ne 16 CocrtaBieHne MEHTaIbHON KapThl MO TEME
«IIpocTtelinme TPUroHOMETPUUECKUE YPABHEH U S

CamocrositenbHas  pabora Ne 17  Pemenme 3agad 1o TeMe
«Tpuronomerpuyeckue ypaBHEHU D

CamocrostenpHas padora Ne 18 ITonroroBkak HTOrOBOW KOHTPOJIBHOU paboTe
3a 1 cemecTp

Koncynbranus

I'naBa 4.
ITpenennl
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Tema 4.1 Ipenen Copeprxkanne y4eOHOro MaTepuaJia 1

nepeMeHHol BennunHel | [loHsiTHE O  4YHMCIOBOM  MOCHENOBATENBHOCTH.  XapakTep H3MEHEHHUsS
IepEeMEHHOM BeIMUYMHBI. beckoHeuHo Maast BennurHa. beckoHeuHO OoJIbIas
BenuuuHa. CBs3p OECKOHEUHO MajioM BEJIIMYMHBI C OECKOHEYHO OOJIBIION.
[Tousarue o npenene nepemeHHoi. OCHOBHBIE CBOMCTBA OECKOHEYHO MAaJIbIX.
TeopeMsbl 0 Tipejienax.
IIpakTHuyeckoe 3aHsiTHE 1
[IpakTrueckas pabora Ne27 no teme «lIpenen nepemMeHHON BETUUMHBI)

Tema 4.2 Ilpenen Coaep:xanue yueOHOIro MaTepHuaJia 1

byHKIIUH Brrunciienue npeaena Gyakiun. Yucno €. HatypanbHbie JTorapuGMbI

Tema 4.3 Conep:xaHue y4e0HOIo MaTepuajia 1

HenpepsiBHOCTD IIpupamnienue aprymenta GyHkiuu u pyakunn. HenpepbIBHOCTD yHKITUH.

GyHKIHIN ITpakTHYECKOE 3aHsITHE 1
[IpakTrueckas padota Ne28 no teme «HenpepbIBHOCT PyHKLIIUN

I'naBa 5. 17

IIpousBoanas

Tema 5.1 Cxopocthb Coaep:xanue y4eOHOIo MaTepuajia 1

M3MEHEHHS QYHKIIUH CkopocTh U3MEeHEHHS DYHKITUH

Tema 5.2 Ilponspognas | Coaep:xkaHue yueOHOro MaTepuaja 1

Gynknun OnpenencHue Mpou3BOAHON (GyHKIHHU. CBs3b MPOU3BOAHON (PYHKIIHH C
HEMPEPBIBHOCTHIO. [ €OMETPUYECKNI CMBICII TPOU3BOJIHOM.

Tema 5.3 @opmyiibl Copep:xkanne y4eOHOIro marepuajia 1

muddepernnuposanus | [IpousBogHas mnocrosHHon. I[lpowsBomnas ¢ynkuuu Y=X. IIpomsBoaHas
anreOpanyeckoil cymmbl (yHkuui. IlpomsBomHas mnpousBeACHUS JIBYX
¢bynkuuii. IIpousBomHas MPOU3BENCHUS] TOCTOSHHOW Ha  (PYHKIHIO.
[Ipon3Boanas dactHoro. CieacTBUsl MPOM3BOIHOW dYacTHOTO. [loHsTHE O
cnoxHoi ¢pyHkiuu. [IpousBonnas cinoxHoi dynkuun. [IponsBoanas creneHu
C LENbIM HOJIOKUTENbHBIM MoKazaTeneMm. IlpousBomHas QyHKUMH Y = /U
[IpousBoaHas pyHKUUU Y = % [Tpumenenune popmyn muddepeHnpoBanmsi.

Tema 5.4 Coaep:xanue yueOHOro MaTepuaJia 1

I'eomerpuueckue ['eomeTpryeckue NpuIoKEeHUs IPOU3BOIHON

TIPHIIOKEHHS IpakTHYecKoe 3aHATHE 2

IPOU3BOTHON IIpakTnueckas pabora Ne29 mo Tteme «l'eoMeTpUUeCKHE MPHIIOKEHUS

IIPOU3BOTHOM
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Tema 5.5 ®usnueckue

Copeprxkanne y4eOHOro MaTepuaJia

MIPUIIOKEHU S du3nyecKkrue NPUI0KEHHS TPOU3BOTHON

MIPOU3BOTHOU

Tema 5.6 IIpousBoaubie | Conepxanue yueOHOro MaTepuaJia 1

Tpuronomerpudeckux | IlpousBonHas cunyca. IIpoumsBognas kocunyca. IIpousBoaHas TaHreHca.

byHKIUH [Ipon3BoaHas KOTaHI€HCA.
IIpakTHyeckoe 3aHsiTHE 1
[Ipaktryeckas padora Ne30 mo Tteme «IIpom3BOAHBIE TPUTOHOMETPHUUSCKUX
(DYyHKIMI

Tema 5.7 IIpousBonusie | Conep:xxanue yueOHOT0 MmaTepuasia 1

00paTHbBIX ITpousBonnas apkcunyca. IlpousBogHas apkkocunyca. IIpousBoaHas

TPUTOHOMETPHYCCKUX | apKTaHreHca. [[pon3BojiHast apKkKOTaHTEHCA.

byHKIUN

Tema 5.8 IIpoussognas | Conepaxanue y4e0HOro MaTepuasia 1

JorapupMugeckoi [IpownsBoanas norapudmuyeckoit pyHKIINN

byHKIUH IIpakTHyeckoe 3aHsiTHE 1
IIpakTnueckas padora Ne31l mo Teme «IIpousBogHas aorapu@MHUCCKOM
(OYHKIMTY)

Tema 5.9 IlponsBoguric | Cogep:xkaHue yueOHOro MaTepuaja 2

MOKa3aTeIbHBIX [IpousBoaHbIC TOKA3ATENBHBIX (PYHKITAI

GbyHKIHH

Tema 5.10 Coaep:kanue y4e0HOIro MaTrepHuajia 2

[TpousBoanas BToporo | OmnpejeneHne Mporu3B0OIHOM BTOPOr0 MOPSIKA.

nopsijika IIpakTHnyeckoe 3aHsITHE 1
[IpakTuueckas padora Ne32 o teme «IIpou3BoaHas BTOPOTO MOPSIKAY)

I'naBa 6. 10

UccaenoBanune

¢dyHKImii ¢ moMouUIb K0

MPOU3BOIHBIX

Tema 6.1 Bo3pacranue | Copepaanue y4e0HOro MaTepuasia 2

u yOobiBanue Qynknuii | Bospacranue u yObiBaHuE QYHKIIHIA.

Tema 6.2 Coaep:xanue yueOHOro MaTepuaJia 2

[lonsarne o Makcumyme m MUHUMyMe GyHKIHH. [Ipu3Hakm Makcumyma
MuHUMyMa (yHKIun. [lpakTudeckue mpaBuia ucciaeaoBaHusl QyHKIIMM Ha

17




HUccnenosanue
(YyHKIHMI Ha MAKCHMYM

MakCUMyM U MHHHMMYM C IIOMOIIBIO II€pBOM Ipou3BOaHOM. MccnenoBanue
(YHKIIMY Ha MAKCUMYM U MUHUMYM C IIOMOIIbIO BTOPOM MPOU3BOIHON

¥ MEHUMYM IpaKkTHYecKoe 3aHATHE 2
[Ipaktryeckas padora Ne33 mo teme «MccnenoBanue GyHKIHH Ha MAKCUMYM
Y MUHUMYM»
Tema 6.3 Hanpasnenue | Conep:xxanue yueOHOro Mmarepuajia 2
BBINTYKJIOCTU Tpaduka | HampaBieHue BEITYyKIOCTH rpadrka
Tema 6.4 Touku Conaeprkanue yueOHOro MaTepuaJia 2
neperuoba Touku nepernba
InaBa 7. 9
JAnddepenuman
(pyHkumMu.
IMpunoxenne
nupdepennuana K
NpUOJINKEHHBIM
BbIYHCJIEHUSIM
Tema 7.1 CpaBHeHUE Coaep:xaHue y4eOHOIro MaTepuaJia 3
OECKOHEYHO MaJIbIX CpaBHeHUE OECKOHEUHO MaJIbIX BEIHMYUH
BCJIMYMH IIpakTHyeckoe 3aHsITHE 1
[IpakTuueckas pabora Ne34 mo Teme «CpaBHEeHHE OECKOHEYHO MAJIbIX
BEIUYUH»
Tema 7.2 Conep:xanue y4eOHOIo MaTepuajia 2
Huddepenmuan [Tonstne o guddepenumane  GyHKIUH. [ '€OMETPHYECKHUM  CMBICHT
dyHKIUU maddepeHnrana QyHKIHH.
Tema 7.3 [Ipunoxenue | Conep:xxanue yueOHOro Mmarepuajia 2
muddepeHana K AOCOIIOTHAS ¥ OTHOCHUTEIIbHAS MOTPEIHOCTH. BhIuncieHne npuoIMKeHHOro
IPUOIMKEHHBIM YHCIOBOTro 3HaueHusi (QyHKUMU. Bbryuciienust mo crnocody CTpOroro yuera
BBIYMCIICHUSIM MOTPEIIHOCTEN.
IIpakTnyeckoe 3aHsiTHE 1
[IpakTnueckas padora Ne35 mo Teme «BbruuciaeHust mo crnoco0y cCTpororo
ydeTa NOorpelHoCcTe )
I'naBa 8. 16
Heonpeneaennbli
HHTerpaJ
Coaep:xkaHue y4eOHOIro MaTepHajia 2
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Tema 8.1
Heonpenenennniit

[TepBooOpa3znas ¢pynkuus. Heonpenenenusiit nuTerpait. OCHOBHBIE CBOMCTBA
HeonpeeIeHHOro nHTerpana. TabauyHbie HeonpeaeIeHHbIe HHTErpajbl

UHTErpaj u ero IIpakTHUyecKkoe 3aHsITHE 2

npocrennmme cBoiictBa | IIpakTuueckas padora Ne36 mo teme «BbI4mciieHHs 11O CIOCO0Y CTPOroro
y4eTa nOrpeIIHOCTEN

Tema 8.2 Coneprxanne yueOHOro MaTepuaJia 2

Henocpencrtsennoe HenocpencTBeHHOEe HHTETpUpPOBAHUE

MHTETPUPOBAHUE IIpakTHyeckoe 3aHsITHE 2
[Tpaktuueckas padora Ne37 mo Teme «HenocpeacTBeHHOE HHTEIPUPOBAHUE)

Tema 8.3 Coaep:kanue y4e0HOIro MaTepHuajaa 2

['eomeTpuyeckue ['eoMeTpuyeckre NpUIOKEHUSI HEONPEAECIEHHOT 0 MHTErpaja

OPUITOKCHUA IIpakTHUecKkoe 3aHsITHE 2

HEOIIPECIIEHHOT O [IpakTnueckas pabora Ne38 mo Tteme «l'eoMeTpuyecKkue MPHIIOKEHUS

WHTETpaJIa HEONPEACIICHHOTO HHTETpaay

Tema 8.4 ®uznueckue | Conep:xxaHue yueOHOro MaTepuasa 2

MIPUIIOKEHUS du3nyecKkre NPUI0KEHHS HEONPEACIEHHOT 0 MHTErpasa

HEOIPECIICHHOT O IIpakTnyeckoe 3aHsiTHE 2

HHTCTpalla [IpakTnueckas padora Ne39 mo Teme «DuU3HYECKHE MPHIOKEHHUS
HEOIPEJCICHHOT0 HHTErpaJiay

I'nmaBa 9. 12

Onpenenennblii

HHTErpaJ

Tema 9.1 OcHOoBHBIC Coaep:xaHue yueOHOIro MaTepuaJia 2

CBOMCTBA U [Tonstue 06 onpeneneaHoM HHTErpasie. OCHOBHBIE CBOHCTBA OIMPEICIICHHOTO

BBIUHCIICHUE uHTEerpana. OnpeneneHHbI HHTETpajl Kak momanab. OnpeneaeHHbI HHTET pal

ONPEIETICHHOr O Kak mpejies CyMMbl. BeruucieHue onpeeieHHOro MHTErpajia MeTO10M 3aMEHbI

WHTErpaia MEPEMEHHOMN
IIpakTHyeckoe 3aHsiTHE 2
[Ipaktuueckas pabora Ned0 mno Teme «Bbluucienue omnpeaeIeHHOTO
HHTETPAJIa

Tema 9.2 Ousnueckue | Copep:xaHue yueOHOro MaTepuaja 2

MTPUITOKCHU S BrrunciieHue nyTy, MponIeHHOT0 TOYKO#. Beruncienue paboThl.

OTIPEICIIEHHOT'0 IIpakTHUyecKoe 3aHsITHE 4

HHTETpaia [Ipaktryeckas pabora Nedl 1o Teme «®Du3HUeCKHE MPHIOKCHUSI

OIIPCACIICHHOI'O MHTCTpaJia»
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Tema 9.3 IlonsTue o
nuddepeHIInaTEHOM
ypaBHEHUU

Copeprxkanne y4eOHOro MaTepuaJia

O6mue mousaTus o auddepeHIHANbHBIX ypaBHeHUIX. JuddepeHnnanbabe
ypaBHEHUS c pa3AeTSIONIMMICS MePEeMEHHBIMH. Jlunetlinbie
muddepeHanbHbIC ypaBHEHUS IEPBOTO TOPSIIKA.

I'nasa 10. IIpsimas Ha 16

IUIOCKOCTH U ee

YpPaBHEHHSI.

Tema 10.1 Bektopei Ha | Conep:xkaHue y4eOHOI0o MaTepHuaJia 2

nockoctu. OcHoBHBIE | [TonsTre BekTopa. ClloKEHHE U BHIYMTAHUE BEKTOPOB. YMHOKEHHE BEKTOPA

ITOHSATHUS U Ha uncio. CnoxxeHnue BeKTopoB. [IpsMoyronpHas cucteMa KoopauHar. JmnHa

ompeeNeHus BEKTOpa. YTIbI, 00pa3yeMble BEKTOPOM C OCAMHU KoopauHart. CkaspHOe
MIPOU3BEICHUE ABYX BEKTOPOB
IIpakTHUyecKkoe 3aHsITHE 2
IIpakTnueckas pabora Ned2 mo Teme «CKalaspHOE IPOU3BEACHUE BYX
BEKTOPOBY

Tema 10.2 Meton Copaepxxanne y4eOHOro MaTepuaJia 2

KOOpAUHAT Paccrosinue mexay nByms Toukamu. /lenenue oTpe3ka B JAHHOM OTHOIICHUH.
IIpakTHYeckoe 3aHsITHE 2
IIpaktrueckas padbora Ne43 mo reme «MeToa KOOPAUHATY

Tema 10.3 YpaBaenus | Copaep:xkaHue yueOHOro MaTepuaja 2

MPSMBIX VpaBHEeHHs NPSAMBIX, MapauICIbHBIX OCSAM KOOPAWHAT. YpaBHEHHUE OCeH
KOOpAMHAT. YpaBHEHUE NPsAMOM, MPOXOJAIICH 4Yepe3 Hadajao KOOpPJAUHAT.
YpaBHEHUE MPSIMOK C YIJIOBBIM KOA((MUIIMEHTOM M HaYaJIbHOW OpPJIWHATOM.
OO6miee ypaBHEHUE IPSIMOI. YpaBHEHHUE IPSIMOI B OTPE3KaxX Ha OCSX.
IIpakTHUyeckoe 3aHsITHE 2
ITpakTuueckas padora Ned4 o Teme «YpaBHEHUS MPSIMBIX»

Tema 10.4 Cucremsr Coaep:xaHue y4eOHOro MaTepuaJia 2

MPSMBIX VYpaBHeHUs Nydka OpsMBIX. YpaBHEHUE MPSIMOW, MPOXOMALICH uepe3 JBe
JAHHBIC TOYKHU. YTOJI MEKIY ABYMS IIPSAMBIMU. Y CIIOBHE MapaLUICIIBHOCTH IBYX
NpsSMBIX. YCJIOBHE TMEPICHANKYIIPHOCTH JBYX TpsMbIX. [lepeceueHue
MPSIMBIX.
IIpakTHyeckoe 3aHsITHE 2
ITpaktuueckas padora Ne45 no Teme «CHCTEMBI TPSIMBIX)

I'naBa 11. KpuBbie 9

BTOPOT0 MOPSIIKA
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Tema 11.1 OkpyxHOCTB

Copeprxkanne y4eOHOro MaTepuaJia

VYpaBHEHUE OKpPYKHOCTH C LEHTPOM B Haudaje KOOpJAMHAT. YpPaBHEHUE
OKPY>KHOCTHU C LIEHTPOM B ITPOU3BOJILHON TOUKE. YPaBHEHUE OKPY>KHOCTH KaK
MAaCTHBIU CJTy4ail 00OIero ypaBHEHHS BTOPOU CTENCHH.

IIpakTHyeckoe 3aHsiTHE 1
[Ipaktuueckas pabora Ne46 no teme «OKpyKHOCTHY

Tema 11.2 Dmumnc Copep:kanne yueOHOTo MmarepuaJia 1
DJITUIIC
IIpakTHyecKkoe 3aHsiTHE 1
[Ipaktryeckas padora Ned7 mo Teme « IITUTIC)

Tema 11.3 'unepbona | CoaeprxkaHue y4eOHOro MaTepuajia 1
I'unepbona
IIpakTHYecKkoe 3aHsITHE 1
ITpakTuueckas padora Ne48 o reme «I'mnepodoay

Tema 11.4 ITapabGomna Coaep:xaHue y4eOHOro MaTepHuaJia 1
ITapaboma
IIpakTnyeckoe 3aHsiTHE 1
ITpakTrueckas padora Ne49 no teme «Ilapabosnay

I'naa 12. I[Ipsambien | Conep:xanue yueOHOT0 MaTepuasia 14

IUIOCKOCTH B

NMPOCTPAHCTBE
Onpenenenus u ob6o3HadeHuss. OCHOBHBIC CBOMCTBa MIOCKOCTH. B3aumHuoe | 2
MOJIOKEHHUE IPSIMBIX ¥ TIJIOCKOCTEH B MPOCTPAHCTBE.
HTorosast KOHTpOJIbHAsE pad0Ta 3a 2 CEMECTP 2
CamocTosiTejibHbIE PAadOThI: 51
CamocrostenpHas padora Nel9 CocraBiaeHHe MEHTAIBHON KapThl IO TeMe| 5
«IIpenen byHKIIUNY
CamocrosrenbHas padora Ne20 CocTaBieHHe MEHTAIBbHOM KapThl IO TeMe| 5
«Dopmynbl quddepeHpoBaHus»
CamocrosTenbHas pabora Ne2l Pemenue 3amau mo teme «IIpousBojHbie| 5
00paTHBIX TPUTOHOMETPHUUSCKUX (DYHKITHI»
CamocrostenbHas padora Ne22 Pemenue 3amau mo teme «lIpousBomubie| 5
MOKAa3aTEeIbHBIX PYHKIIMI»
CamocrositenbHas padota Ne23 Pemenue 3amau mo teme «lcciaemoBanue| 6

(YHKIIMM HAa MAKCUMYM U MUHUMYM C TTOMOIIIBIO BTOPOM ITPOU3BOTHOM »
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CamocrositennpHas pabora Ne 24 TlpesenTtamusi mo Teme «Bwraucienue| 6
OTPEeJIeIEHHOr0 MHTErpajia METOI0M 3aMEHbI TEPEMEHHOM»
CamocrostenbHass pabora Ne 25  Ilpesenrtanus mo teme «Dusmdeckue| 6
MIPUJIOKEHU S OIPEJICTICHHOT 0 MHTErpajay
CamocrosrensHas pabora Ne 26 [Ipesentanuss no teme «JIuHeinsie| 6
qrddepeHInaTbHbIC YPAaBHEHUS IEPBOTO MOPSIKA. )
CamocrosTenbHasg padora Ne 27 [ToaroroBka Kk H”TOrOBOM KOHTPOJILHOM padote | 7
3a 2 CeMeCTp
I'nasa 12. IIpsimble u 10
IUIOCKOCTH B
NMPOCTPAHCTBE
Tema 12.1 OcHoBHble | IIpakTHYecKoe 3aHsATHE
IMOHSTHS CTEPEOMETPUH 2
[Ipaktuueckas pabora Ne50 mo Teme «B3amMHOE MONOXKEHUE MPSAMBIX U
IIJIOCKOCTEN B IPOCTPAHCTBE»
Tema 12.2 Copaepxxanne y4eOHOro MaTepuaJia 1
[TapamiensHOCTh [TapannenbHble NpsMas M IUIOCKOCTh. YTOJN MEXIY CKpPEIIMBaIOIMUMUCS
MPSMOM U IUIOCKOCTH. npssMbIMu. [lapanienbHble MIIOCKOCTH.
[TapaynensHbie IIpakTHUyecKkoe 3aHsITHE 1
IJIOCKOCTH [Tpaktraeckas padora NeS1 mo reme «IlapammenbHOCTh MPAMOM 1 MIOCKOCTH.
[TapannenbHble MIOCKOCTHY
Tema 12.3 Copeprxanne y4eOHOro MaTepuaJia 1
[TepnenquKyIsIpHBIE [Ipsimas, mepneHAuKyIsApHAs K  IJIOCKOCTH. 3aBUCUMOCTh  MEXKAY
MpsIMbIE U IJIOCKOCTH MapajuIeIbHOCTBI0O M MEPNeHAUKYISAPHOCTHIO TPSAMBIX M IIOCKOCTEH.
[TepneHauKyJAp ¥ HAKJIOHHAS. YTOJ MEXKy MPSIMOM U TNIOCKOCTBIO.
IIpakTHyeckoe 3aHsiTHE 1
[Ipaktuueckas pabora Ne52 mno Tteme «llepneHauKynspHblEe NpsAMbIE U
TJIOCKOCTH
Tema 12.4 JIsyrpannsic | Coaep:xaHue y4eOHOT0 MaTepuaia 2
U MHOTOI'PaHHBIC YIJIbl | J[ByrpaHHble U JUHEWHBbIe yribl. [L1omans NpoeKIHUH TIIOCKON (GHUTYpPBL
[lepneHauKyJspHbIE IIIOCKOCTH. MHOrOrpaHHBbIN yrodi.
IIpakTHyeckoe 3aHsITHE 2
ITpaktuueckas padora Ne53 no Teme «/[ByrpaHHbIe 1 MHOTOTPaHHBIE YTIIBI»
Inasa 13. 18

MHOTOrpaHHUKH |
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ImJjiomaamn ux

MOBEpPXHOCTel

Tema 13.1 Coaep:kanue y4e0HOIro MaTepHaja 2

Muororpanauku u ux | IloHsTHE 0 MHOrOrpanHHKax. [Ipu3ma

OCHOBHBIE CBOMCTBA

Tema 13.2 Coaep:kanue yue0HOIro MmaTrepHuaaa 2

[Tapamtenenunesn [Tapamnenenunesn
IIpakTHyeckoe 3aHsITHE 4
[TpakTuueckas padora Ne54 o reme «Ilapamrenenunen

Tema 13.3 Ilupamuna Coaep:kanue y4e0HOIro MaTrepuajia 2
OcHoBHEBIE MoHsATHS. [TapamienpHble ceueHus. Y ceueHHas THPaMUIA.

Tema 13.4 Ilnomaau Copeprxanne y4eOHOro MaTepuaJia 2

MMOBEPXHOCTEH [Inomanu OGOKOBOM M TOJIHOW MOBEPXHOCTEH mpu3Mbl. [lnomaan OGOKOBOM

MHOI'OI'PaHHUKOB IMOBEpXHOCTHU napauienenuiena. [lnomaau 60KOBOM U MOJHOM HOBEPXHOCTU
nupamu bl Ilmomaayu 60kKoBoM U HOTHOM MOBEPXHOCTH ITMPAMUJIEL.
IIpakTHyeckoe 3aHsiTHE 4
[IpakTiueckas pabora NeS55 mo Teme «[lmomagum moBEpXHOCTEH
MHOTOTPAHHHUKOB )

Tema 13.5 IlpaBunsubic | Coaep:kaHue yueOHOro MaTepuaja 2

MHOTOT'PAaHHUKH [IpaBuIbHBIC MHOTOTPAHHUKH

I'naBa 14. ®urypsl 33

BpalleHust ¥ TUI0IAAN

MOBEPXHOCTEH

Tema 14.1 Hunuuap Coaep:kanue y4e0HOIro MaTepHuajiaa 3
OcHoBHBIE MOHATHSL. [ 1710112 1h MOBEPXHOCTH IMINHPA.
IIpakTHyeckoe 3aHsITHE 1
IIpaktryeckas padbora NeS6 mo teme «Ilummaapy
IlpakTHUecKoe 3aHITHE 1
lTorosast KOHTpOJIbHAs paboTa 3a 3 ceMecTp
CamocTosiTe/ibHbIE PA0OTHI 18
CamocrostenbHas padora Ne28 Pemenne 3aga4d 1mo temMe « MHOTrOrpaHHUKH 1 | 4
WX OCHOBHBIC CBOMCTBA
CamocrosrenpHas padora Ne29 Pemenue 3anau o reme «Ilupamugay 4
CamocrostenbHas padora Ne30 M3roroBiaecHre MHOTOrPaHHUKOB 5
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CamoctositenbHas padora Ne 31 5
IToaroTroBKa K HTOTOBOM KOHTPOJILHOM paboTe 3a 3 ceMecTp

Tema 14.1 Hununap IIpakTHyecKoe 3aHsTHE 2
IIpaktryeckas pabora Ne57 o teme «Llumuaapy

Tema 14.2 Konyc Coaep:xaHue y4eOHOIro MaTepuaJia 3
OcHoBHbIE MOHTHUS. 17101181 MOBEPXHOCTH KOHYCA.
IIpakTHyeckoe 3aHsiTHE 3
[Mpaxtrueckas pabora Ne58 mo teme «Konycy

Tema 14.3 Yceuennslii | Coaepaxanue y4e0HOro MaTepuasia 2

KOHYC OcHoBHbIe TOHsTHS. [[710111a1F TOBEPXHOCTH YCEUEHHOT' 0 KOHYCA.
IIpakTHyeckoe 3aHsiTHE 4
[TpakTiueckas padora Ne59 mo teme «YcedeHHBIH KOHYC)»

Tema 14.4 Cepa n Coaep:xanne yueOHOIro MaTepuaJia 3

mrap Ocnosusble nousaTus. KacarenpHas miockocTs K cdepe. YacTu 1mapa u chepsl
IIpakTHYeckoe 3aHsITHE 3
ITpaktryeckas padbora Ne60 mo reme «Cdepa u map»

Tema 14.5 Ilnomanp Coaep:xanue y4eOHOIo MaTepuajia 5

noBepxHocty cepsl U | Tudpdepentman ayru. Jamaa ayru. I[laomans MOBEPXHOCTH BpPaIlCHHUS.

ee yacreu [Inomanpr mnoBepxHoctu cdeppl. [lmomanb MOBEPXHOCTH CPepUUECKOrO
cermenTa. I1nomane moBepXHOCTH c(HepUUECKOro mosca.
IIpakTHyecKoe 3aHsITHE 3
[IpakTrueckas padora Ne6l mo teme «Ilmomans moBepXHOCTH cephl U ee
qacTen»

I'naBa 15. OobeMbI 20

MHOTOTPAHHUKOB M

TeJl BpalleHus

Tema 15.1 O6bembl Coaep:xanue yueOHOIro MaTepuaJia 4

IPSMBIX OcHoBHble moHATHSA. OO0BeM NpsMOyToNbHOTO Napamienenuneaa. Oovem

rapaaieieuIIe 0B, MPSIMOM TPEYTOJIBbHOM TPU3MBI. O0bEM MHOT'OYTOJIEHOM MPSIMOM TPHU3MEL.

OPXU3MbI 1 HUJIKHAPA IlpakTHUecKkoe 3aHsITHE 6
[IpakTuueckas padora Ne62 mo teme «OO0beMBI IPAMBIX MTapalIeICIUICIOB,
MIPU3MBI ¥ ITHJIHHIPAY

Tema 15.2 O6bem Copeprxkanne y4eOHOro MaTepuaJia 4

r€OMETPUYECKOM
buUrypsI ¢ 3aJaHHBIMU

[IpuMeHneHne WHTETpaTbHOW CYMMBI K BBIYHCIEHHIO 0o0beMa. OO0bem
HAKJIOHHOH mpu3Mbl (HakJOHHOro muimHapa). O0beM nupamuapl. O0beM
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IJIomaasaiMu
MMOIICPCUYHBIX CeUCHHUH

ycedeHHON mnupamuabl. OO0beM Tena BpameHus. O0bem koHyca. OObem
ycedeHHOro konyca. O0bém miapa. O0wem mapoBoro cermeHTa. O0bem
11apoBoro ciost. O6beM mapoBoro cekropa. OObeMbl APYTUX TEJ BpaIleHus.

IIpakTHyeckoe 3aHsITHE 6
[Ipaktuueckas padora Ne63 mo teme «OO0BEM TeOMETPUUYECKON (QUTYPHI C
3aJJTAHHBIMHY TIJIOMIAIIMHU TTOTIEPEYHBIX CSUCHHH »
I'nmaBa 16. D1emeHTHI 12
KOMOUHATOPUKHU M
TEeOPUH BePOSITHOCTEl
Tema 16.1 DnemMeHTHI Coaep:xaHue y4eOHOIro MaTepuaJia 2
KOMOWHATOPUKHU Pasmemenns. IlepecranoBku. CoueTaHusl.
IIpakTHyeckoe 3aHsITHE 4
[TpakTuueckas pabora Ne64 o Teme «IJIeMEHThI KOMOMHATOPUKH
Tema 16.2 DneMeHTHI Coaep:xanue yueOHOro MaTepuaJia 3
TEOPUH BEPOATHOCTEW | Ciy4aliHble COOBITHS, BEPOSTHOCTH COOBITHS. TeOpeMbl  CIIOKEHHUS
BeposTHOcTeH. TeopeMbl yMHOXEHUs BeposiTHOcTed. Dopmyina IOJHOU
BepostHocTd. Dopmyna baiteca. IloBTopeHue wucnweiTanui. dopmyna
beprymm.
IIpakTHyeckoe 3aHsiTHE 3
[IpakTrueckas pabora Ne65 no Teme «I1€MEHTBI TEOPUH BEPOSITHOCTEN )
I'maBa 17. DnemeHTHI 11
MaTeMaTHYeCKOM
CTATHCTHKH
Tema 17.1 OcHOBHBIE Conep:xanne yueOHOro MmaTepuaJia 5
3a7la4u U MOHATHUS 3amaud  MaTeMaTUYeCKOM CTaTUCTUKHU. ['eHepanbHas U BBIOOpOUYHAs
COBOKYIMHOCTH. BpIOOpKa ¢ Bo3BpamieHueM u 0e3 BosppaiieHus. CriocoObl
0TOOpA.
IpakTHyeckoe 3aHsiTHE 3
IMpakTrueckas padora Ne66 mo Teme «3aqaunM MaTEMAaTHUYECKON CTATHCTHKI))
Tema 17.2 Coaep:xanue yueOHOro MaTepuasia 2
Craructuueckoe OcHoOBHBIC MOHATUA. DMOupudeckas (GpyHKIus pacrnpeneneHus. [lomuron u
pacrnpeeneHne rucTorpamma.
BBIOOPKH
IIpakTHyecKoe 3aHsITHE 1

HTorosast KoHTpoJibHAas paboTa 3a 4 cemecTp
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CamocTosiTesIbHbIE PA00THI 32

CamocrtosarenbHas pabora Ne32 CocraBiieHHe MEHTaJIbHOW KapThl MO Teme| 6
«@PUrypsl BpallleHU sl ¥ TJI0IIaIN TOBEPXHOCTEM»

CamocrostenbHas padora Ne33 CocraBieHHE MEHTAIBHON KapThl IO TeMme| 6
«O06BEeMBI MHOTOTPAHHUKOB U TEJ BPAILICHU D)

CamocrosTenpHas padora Ne34 6
Pemenue 3a1a4 mo Teme: OObeM reoMeTpuyYecKOil (GUryphbl
CamocrositenbHas padora Ne35 6

Pemenue 3amay mo reme: KomOnnaTopuka

CamoctosrenbHas padora Ne36 [ToaroToBka k UTOrOBOM KOHTPOJIEHOI padoTe| 8

KoncyabTanuu 2

Bcero: 428

Jlis XapakTepuCTUKH YPOBHS OCBOCHHS y4eOHOI0 MaTepralla UCIOJBb3YIOTCS ClIEAYIOIIEe 0003HaYCHHUSL:

1. — o3HaKOMUTENBHBIN (Y3HABaHHE paHEe U3YYCHHBIX OOBEKTOB, CBOICTB);

2. — penpoayKTUBHBIN (BBIIOJHEHHUE ACATEILHOCTH 10 00pasIly, HHCTPYKIUHU UIIU IO/ PYKOBOJICTBOM);

3. — IPOAYKTUBHBIN (IITAHUPOBAHHUE U CAMOCTOSATENILHOE BBIMIOJIHEHHE IEATEIHOCTH, pEIICHUE POOIEMHBIX 331a4)
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3. YcioBus peaju3anuu y4eOHOH TUCHUTILIHHBI

3.1. TpeOoBaHUSI K MUHUMAJILHOMY MAaTEePHAIbHO-TEXHUYECKOMY 00ecneyeHn 0
Peanuzamus mnporpaMmpl TUCHUIUIMHBI TpeOyeT HalWuyus Yy4uyeOHOro KkaOwHeTa
«Maremartuka: anreOpa v Hadajaa MaTeMaTHYECKOTO aHAIIN3a, TEOMETPHS»

Oo0opynoBaHne y4eOHOr0 KaOMHeTA:

- paboyee MeCTO IperoaaBaTes;

- pabo4re MecTa 1Mo KOJIMYECTBY 00yUJarOIINXCSE;
- ayJJMTOPHAS JIOCKA VIS THChMa;

- YepPTEKHBIE HHCTPYMEHTHI;

- CTCHIOBEIE TAOJIMIIBI;

- KapKaCHbIC MOJICIIH T'eOMETPUYECKIX puryp;

- TeOMETpHYECKUEe PUTYPBHI.

TexHu4yeckue cpeacTsa 00yUeHHs]

- KaJIbKYJIATOPBI;

- TIEPCOHAIBHBIA KOMITBIOTEP C BBIXOJOM B MHTEpHET, JUIICH3MOHHBIM IPOTPAMMHBIM
obecrnieueHreM o011ero U MpodecCHOHATBHOT0 HA3HAUYCHHU S

- MyJIbTUMEANIHOE 000PYyIOBaHHE.

3.2. UndopmanuoHHoe odecnieyeHue 00y4eHus

Ilepeuens pexoMeHayeMbIX Y4eOHbIX U31AHUI,
HHTepHET-pecypcoB, NONOJTHUTEIbHOH JIUTEPATYPbI

OcHOBHBIEC HCTOYHHMKH:

1. boromomnos H.B., Camoiinenko I1.11. Maremaruxka: yuebunk CITO/H.B. boromornos,
I1.1. Camoiinenko. — 5-e u3m., mepepad. u gom. — M.: U3ngarenscTBo Opaiit, 2019. — 401 ¢. —
(Cepusi: [IpodeccuonanbHoe oOpa3zoBaHue).

2. Bboromomnos H.B. 3agaun ¢ pemmennsmu. B 2 4. Yacts 1: yue6. mocobue s CITO/H.B.
boromonoB. — 2-¢ u3n., uctp. u gomn. — M.: U3garensctBo FOpaiit, 2019. — 439 c¢. — (Cepus:
[TpodeccuonanbHoe 0OpazoBaHue).

3. boromomnos H.B. 3agauu c pemenusimu. B 2 4. Yacte 2: yueb. mocodue ans CITO/H.B.
boromonoB. — 2-e u3n., uctp. u gomn. — M.: U3garensctBo FOpaiit, 2019. — 320 ¢. — (Cepus:
[Ipodeccuonansnoe obpazoBanue).

4. Kpemep H.IL., MaremaTnka Jutst KOJIeDKel: yaeOHOe Toco0ue Ayl MOCTYTAOIINX B
By3bl/ o penakiuu H.II. Kpemepa. — 10 — e uzn., nmepepad. u gomn. — Mocka: M3mareascTBO
IOpaiiT, 2019. -346 c. — (IIpodeccuonanprOe 0OpazoBaHue).

5. JlomacoBa O.M. 3agauHuk ans cpegHero mnpoecCHOHAIBLHOrO O0Opa3oBaHMS MO
matematuke. Jlonacoa O.1. — Mxesck. 2015. — 111c.

I[OHO.TIHI/ITQJ'[I)HI)IQ HCTOYHUKMU:

1. «Buktopus mmoc», Marematnka B Tabmuiax u cxemax. s IIKOTBHUKOB U
adbutypuenToB. U3a. 2-e, ucnp.u gon. CII0, «Bukropus mtocy, 2012. — 224 ctp.

2. AmumoB III.LA. Maremaruka: anreOpa ¥ Hayala MaTE€MaTHMYeCKOro aHalu3a,
reomeTpusi. Anrebpa W Hayana wmaremaruyeckoro anammza 10-11 xmacceel: yue0. s
obmeoOpa3oBar, opranu3aiuii: 6a3oBbIii u yriayon.ypoau / [IIILA. AimumoB u ap.]. —7 u3a. — M.:
[Ipocsemenue, 2019. — 463 c. : un.

3. bammako M.U., Maremartuka (6a30BbIi ypoBeHb): yueOHUK 1151 10 Kinacca: cpeaee
obmee oopazoBanue / M.U. bammakoB. — M.: M3natenbckuii meHTp «Akanemus», 2014, — 304 ¢
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4, bammakoB M.U., MaTtematuka (6a30BbIi ypoBeHb): yueOHUK 11 11 kimacca: cpenHee
oOmee obpazoBanue/ M.U. baimmakoB. — M.: M3garensckuii neHTp «Akagemus», 2014, —320 ¢

5. bammakos M.U., Marematuka 10 kmacc: cOOpHUK 3amay: cpeaHee oOriee
obpazoBanue / M.W. bammmakoB. — M.: M3narensckuii neHTp «Akagemus», 2014, — 272 ¢

6. bammakoB M.U., Marematuka 11 kiacc: cOopHHK 3a1a4: cpefnee (moiaHoe) oOiree
obpazoBanue / M.U. bammakos. — 3-¢ u3a. - M.: 3natenbckuii neHTp «Akanemus», 2014, — 288
c

7. bammakoB M.M., Maremaruka. 3agauyHuk: yde0. mocobue a1 oOpa3oBar.
VYupexxaenuid Had. u cpen. npod. OOpasoanus / M.M. bammakoB. — 2-e u3m.,crep. — M.:
N3narensckuit neHTp «Axagemus», 2013. — 416 c.

8. bammakoB M.U., Maremaruka: y4yeOHUK Uil YUpEXKICHHUH Had. U cpeld. Hpod.
obpazoBanus / M.U. bammakoB. — 5-¢ u3m., ucnp. — M.: M3naTenbckuii EHTp «AKaaeMusy,
2014r. - 256 c.

9. Tyce B.A., Maremaruka mns mnpodeccuii W CIEUUaTbHOCTEH COIHAIBHO-
SKOHOMHYECKOTO mpoduiiss: y4eOHWK Uit 00pazoBar. YUpeKIeHHH Had. W cpea. mpod.
obpazoBanusi / B.A. I'yceB, C.I'. I'puropseB, C.B. MBonrmna. — 3-e usn., crep. — M.:
Uznarensckuit neHTp «Akanemus», 2012. — 384c.

10. Epmosa A.Il., 'ono6opoasko B.B., Bes mikonbHas MaTeMaTHKa B CaMOCTOSITEITBHBIX
U KOHTPOJBHBIX paboTax. Anredpa 7-11. — M.: Mnekca, 2010, - 640 c.

11. Mopakosua A.I'., Anrebpa 9 kiacc: meromudeckoe mocodue mist yuntens / AL
Mopakosuy, [1.B. CemenoB. — M.: Muemo3suna, 2010. — 72c¢.: ui.

12. OnpxoBas JI.C., Maremaruka. IloBTopenue kypca B ¢opmare EID. Pabouas
nporpamma: ydeOHo-Meroanyeckoe mocodme / mox pemakumeirr D.®. Jleicenko, C.IO.
KynabyxoBa. — PocroB-na-Jlony: Jlernou-M, 2011. — 176c¢. — (l'otroBumcs k EID).

13. Pypykun A.H. IToypounsle pa3paboTku no anredpe U Havanam aHanusa: 10 kiace. -
M.: BAKO,2011. - 352c. - (B mOMOIIIb IIKOJIBHOMY YUUTEIIO).

14. Turapenko A.M., 6000 3amay Mo MaTeMaTHKE OT MPOCTEHIINX A0 OJTUMITHATHBIX /
A .M. Tutapenko. — PocroB H/[I: ®enukc,2011. —432 c. — (3mpaBcTBYi, mKOma!).

15. Yepxkacos O.10., Marematuka. [Tocobue A mocTymarnmx B By3bl: yued. mocodue
/ O.1O. Yepkacos, A.I'. fAkymes. — M.: [lpoda, 2010. — 653,[3] c. : u.

16. Sposenko B.A., IToypounsie pazpaborku mo reomerpuu: 10 kmacc / Coct. B.A.
SAposenko. - M.: BAKO, 2009. - 304 c. — (B momo1s MKOJIbHOMY YYHUTEIIO).

HHuTepHeT pecypcbl:

1. Tazera "Maremaruka" usnarensckoro noma "[lepBoe centsiOps". Pexxum moctyma:
http://mat.1september.ru

2. Jucranuumonnoe ooydyenue. Pexxum mocryma: https://myl.1september.ru/request.php

3. 3anuMaTtenbHas MaTeMaTHKa _ IKOJbHUKAM (OJMMITHA/IbI, UT'PbI, KOHKYPCHI

4. Jloruueckue 3a7a4n U rojoBojoMKkH. Pexxum noctyma: http://smekalka.pp.ru

o Matematuke). Pexxum gocrym: http://www.math on line.com

5. TMopran Math.ru: 6ubnmmuoreka, MeauaTeKa, OMTUMITUA/IBI, 3a/1a4H, HAYYHBIC IIKOJIBI,
YUUTEIbCKAs, UCTOPHUS MaTeMaTuKK. Pexxum nocrymna: http://www.math.ru

6. Caiit ns noaroroBku k EI'D. Pexxum nocryna: http://reshy.ege.ru
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4. KoHTpoJIb H OLIEHKA Pe3yJIbTATOB OCBOCHHS Y4eOHOI THCIIUILTHHBI
OcHOBHOH O CJIBIO OICHKH OCBOCHHU A y‘IC6HOﬁ JUCHHUITIIMHBI ABJIACTCSA OCHKA OCBOCHUA

YMEHHI U YCBOCHHBIX 3HaHUM.

OI_[eHKa KaycCTBa OCBOCHUA yqe6H0171 JUCHUITIINHBI BKIIIOYAaCT TeKy'H_[I/Iﬁ KOHTPOJIb 3HaHPII>i,

MPOMCIKYTOYHYIO aTTCCTAL[UIO o6yqarom1/1xc;1.

IIpomeXyTO4YHOM aTTecTanuei No AUCIUILUINHE ABJISIETCS DK3aMEH.
KoHTpo.1b M OLleHKAa pe3yJbTaTOB OCBOEHHUS YYEOHOW IUCLUIUIMHBI OCYILECTBISAETCS
[IpenoAaBarejaeM B IIPOLEcce IPOBEACHUS NMPAKTUYECKUX, CAMOCTOSTEIIBHBIX, KOHTPOJIBHBIX

paboT M DK3aMEHa.

PesynbTaTnl 00y4yeHust
(ocBOEHHBIE YMEHUsI, YCBOCHHbIE 3HAHMA)

@opMbI M MeTOAbl KOHTPOJISI U OLEHKH
pe3yJIbTaToOB 00y4eHus!

YMmenus:

AJITEBPA

- BBITIOJIHATH apu(METHUECKHUE ACHCTBUS HAJ
qucjiaMH, co4d€Tad YCTHBIC W IHCBbMCHHBIC
MPUEMBI; HaXOUTh MPUOIMKEHHbIE 3HAUCHHS
BCIINYUH u MMOorpeIIHOCTH BBLIYH CIICHUN
(abcomoTHAsE ¥ OTHOCUTEJbHAS); CPABHUBATH
YHCIIOBBIE BEIPAKEHUS

Onenka pe3yJIbTaToOB BBIITOJTHEHUST:
MPaKTUYECKON paboThl; CaMOCTOSITEIBHOM
paboThl; KOHTPOJIBHOM PabOTHI, IK3aMEHa.

- HaxoOUThb 3HAYEHUS KOPHS, CTEIEHH,
Jorapugma, TPUTOHOMETPUYECKUX
BBID&XKEHUM Ha  OCHOBE  OIPEIEIICHMUS,
UCIIONB3YS npu HE00XO0IMMOCTH

WHCTPYMEHTAJIbHBIE CPEICTBA; I10Jb30BATHCS
NpUOIMKEHHON OIIEHKOM MPH MPaKTHUECKUX
pacuerax;

Ouenka pe3ynbTaToB BBITTOJTHECHUSL
NPAaKTUYECKOW pabOThl; CaMOCTOSTENbHOU
paboThl; KOHTPOJIEHOM pabOTHI, IK3aMeHa.

- BBINOJHATH NMPeoOpa3oBaHUsl BBIPAKEHUIH,
npuMeHssi  GOpMyJibl,  CBSI3aHHBIE  CO
CBOMCTBaMHU CTEIICHEH, norapumoB,
TPUTOHOMETPUYECKHUX (PyHKIINIA;

Onenka pe3yJIbTaToOB BBIITOJTHEHUST:
MPaKTUYECKON paboThl; CaMOCTOSITEIBHOM
paboThl; KOHTPOJILHOM pabOTHI, IK3aMEHa.

DyHKUMU U rpapuku

- BBIYUCIATH 3Ha4YeHHE (YHKIUHU
3aJAHHOMY  3HAUEHUIO  apryMeHTa
Pa3IUYHBIX CIIOCO0ax 3a1aHus QYHKIUU;

o
npu

Ouenka pe3yJIbTaTOB BBIITOJIHEH U
MPaKTUYECKONH pabOThI; CaMOCTOSITEIIBHOU
paboThl; KOHTPOJIBHOM pabOThI, SK3aMEHa.

- OIIpeeNsiTh OCHOBHBIE CBOMCTBA YHCIIOBBIX
(byHKIMH, WITIOCTPUPOBATH UX HA T'padHUKax;

Onenka pe3yJIbTaToOB BBIITOJTHCHUST:
NPAKTHYECKOM paldoThl; CaMOCTOSTEIbHOM
paboTHI; KOHTPOJIBHOU PabOThI, SK3aMEHA.

- CTpOUTh TpadUKU H3YYEHHBIX (QYHKIIHH,
WJUTIOCTPUpPOBaTh MO TpaduKy CBOMCTBA
3JIEMEHTAPHBIX (QYHKIIUH;

Onenka pe3yJIbTaToOB BBIITOJTHEHUST:
MPaKTUYECKON paboThl; CaMOCTOSTEIbHOU
paboThl; KOHTPOJILHOM pabOTHI, IK3aMeHa.

- HWCIOJNB30BaTh TMOHSATHE (YHKIWU IS
ONMCAaHMS U AaHAJIN3a 3aBUCUMOCTEN
BEJIMYUH;

Ouenka pE3yJIbTaTOB BBITTOJTHEHUSE
MPAKTHYECKOW pabOThI; CaMOCTOSTEIBHOM
paboThl; KOHTPOJIBHOM pabOThI, SK3aMEHa.

Havyaja MaTeMaTH4eCKOI0 aHAJIN3a

- HaXOIUThb HpOI/ISBO)IHI)IC 3J'IeMeHTapHBIX
bynKumii;

Ouenka pE3yJIBTaTOB BBITTOJTHECHUSE
MPAKTHYECKOW pabOThl; CaMOCTOSTEIbHOM
paboThl; KOHTPOJIBHOM PadOTHI, SK3aMEHA.

- UCIIOJIB30BaTh NPOU3BOJIHYIO Ul M3YUYEHUs
CBOMCTB (DyHKIIMI U TOCTPOEHUS I'PapHKOB;

Ouenka pe3yIbTaToOB BBITTOJTHEHUST:
MPAKTUYECKON paboThl; CaMOCTOSTEIHHOM
paboThI; KOHTPOJIBbHOU pabOTHI, IK3aMEHa.
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- NIPUMEHATH NPOU3BOAHYIO JUIS IIPOBEACHUS
npHUOIMKEHHBIX BBIYMCICHUH, peIIaTh 3a1a4u
IPUKJIAJHOTO XapakTepa Ha HaxOXKICHHE
HauOOJIBIIEr0 U HAUMEHBILETO 3HAYCHU S,

Ouenka pe3yIbTaToOB BBITTOJTHEHUST:
MPAKTUYECKON paboOThl; CaMOCTOSTEIHHOM
paboThI; KOHTPOJIBHON pabOTHI, IK3aMEHa.

- BBIYUCJIISITH B IPOCTEHIIIMX CITyYasiX MO K
n OG'LCMI:I C UCIIOJIb30BAHUCM OIIPCACIICHHOIO
UHTErpaja;

Onenka pE3yJIbTaToOB BBIITOJTHCHUST:
NPAKTHYECKOM paldoThl; CaMOCTOSTEIbHOM
PpaboThI; KOHTPOJIBbHON pabOTHI, IK3aMEHa.

YpaBHeHUs M HEPABEHCTBA

- pefuaTtb panuOHAJIBHBIC, ITOKa3aTCIIbHEBIC,

norapudMUIecKue, TPUTOHOMETPUYECKUE
YpaBHEHMS, CBOJAIIMECS K JMHEHHBIM U
KBAQJIpaTHBIM, a  TaKKe  aHaJIOTMYHbIC

HCPAaBCHCTBA U CUCTCMBI;

Ouenka pE3yJIBTaTOB BBITTOJTHCHUSE
MPAKTHYECKOW pabOThl; CaMOCTOSTEIbHOM
paboThI; KOHTPOJIBHOM paboThI,

HHAWBUAYAJIIBHOI'O IIPOCKTA U DK3aMCHaA.

- UCTIOJIB30BaTh Tpaduueckuii MeTo ] pemeHus | OneHka pe3ybTaToOB BBITIOJTHEHUST:

YpaBHEHUI 1 HEPABEHCTB; NPAKTUYECKOM paldoThl; CaMOCTOSTEIbHOMN
paboThI; KOHTPOJIbHOM paboTHI,
WHIMBHIyaJbHOTO POEKTA M 9K3aMEeHa.

- u300pakaTh Ha KOOPAMHATHOHN miockoct | OneHka pe3yJbTaToB BBITIOJTHEHUST:

peIIeHNs] ypaBHEHU, HEPABEHCTB U CUCTEM C | MPAKTUYECKOH paboThI;  CaMOCTOSTEIBHON

JIBYMSI HEU3BECTHBIMH, paboTHI; KOHTPOJIbHOM paboTHI,
WHMBUTYyaJTbHOTO TPOEKTA M HK3aMEHA.

- COCTaBIATh W pemarh ypaBHeHHs U | OreHka pe3ybTaToOB BBITIOJTHEHUST:

HEPaBEHCTBA, CBS3BIBAIOIIME HEU3BECTHHIC | MPAKTHUYECKOM paldOoThl; CaMOCTOSTEIbHOMN

BEJIMYMHBI B TEKCTOBBIX (B TOM 4YHCIE | pabOTHI; KOHTPOJIbHOM paboThI,

MPUKJIAIHBIX ) 33]1a9aX.

HHAWBUAYAJIIBHOT'O IIPOCKTA K 9K3aMCHA.

KOMBHUHATOPHUKA, CTATUCTUHKA "

TEOPHUSA BEPOSATHOCTEU
- pemars mnpocredmme KomOuHaATOpHBEE | OlleHKa pe3yabTaToB BBITIOTHEHUST:
3aJaud  METOJIOM Tiepedopa, a TakXkKe C | MPaKTHYECKONM paboOThl; CaMOCTOSTEIIBHON

HNCITIOJIB30BAHHUEM M3BCCTHBIX (bOpMy.]'I;

paboThl; KOHTPOJIBHOM pabOThI, SK3aMEHa.

-  BBIYUCIATH B  MPOCTEHIINX  CIydasx
BEPOSTHOCTH COOBITHI Ha OCHOBE IOJICUETA
YK CJIa MCXOJIOB;

Ouenka pe3ynbTaToB BBITTOJTHECHUSE
MPaKTHYECKONH pabOThI; CaMOCTOSITEIIBHOU
paboThl; KOHTPOJIBHOM pabOThI, SK3aMEHa.

IF'EOMETPUsI

- pacmosHaBaTh Ha dYepTekax M Mmozaeisix | OneHka pe3ybTaToOB BBITIOJTHEHUST:
IPOCTPAHCTBEHHBIE  (OPMBI;  COOTHOCHTH | MPAKTUYECKOM pPabOThI; CaMOCTOSTENbHOU
TpeXMEpHbIe OOBEKTHI C HUX ONUCAHUSAMH, | pabOThI; KOHTPOJIBHOM pabOTHI, SK3aMeHa.
M300pKEHUSIMU;

- ONHUCHIBaTh B3auMHOE pacnojoxeHue | OreHka pEe3yJIbTaToB BBITOJTHEHHUS:
OpsIMBIX M IJIOCKOCTEW B IPOCTPAHCTBE, | MPAKTHYECKON pabOThl; CaMOCTOSTEIbHOM

apTYMEHTHPOBATh CBOM CYXACHHUS 00 3TOM
PACIIOJIOKEHNH

PpaboThI; KOHTPOJIBHOU pabOTHI, IK3aMEHa.

- AHWIM3UPOBATH B IMPOCTEHMIIMX CIydasx
B3aMMHOE  paclojlOXEeHHE OOBEKTOB B
IIPOCTPAHCTBE;

Ouenka pe3ynbTaToB BBITTOJTHECHUSE
MPaKTHYECKONH pabOThI; CaMOCTOSITEIIBHOU
paboThl; KOHTPOJIBHOM pabOThI, SK3aMEHa.

- I/1306pa)KaTB OCHOBHBIC MHOTI'OT'PAaHHHKH U
KpyTJbl€ TCEJ1a, BBIIIOJHATHL YEPTCKHU IIO
YCJIOBHAM 3a/1a4,

Ouenka pE3yJIBTaTOB BBITTOJTHECHUSE
MPAKTHYECKOW pabOThl; CaMOCTOSTEIBHOM
paboThI; KOHTPOJIBHOM PabOTHI, SK3aMEHA.

- CTPOUTh MPOCTEHUINE CEUYCHUS
MPU3MBI, TUPAMHU/IBI;

KyOa,

Onenka pE3yJIBTaTOB BBITIOJTHCHUSL:
MPAKTUYECKON paboThl; CaMOCTOSTEIBHOM
paboTHI; KOHTPOJILHOM Pa0OThI, YK3aMEHA.
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- peliaTh NJIAHUMETPUYCCKUEC U HpOCTefIIHI/Ie
CTCPCOMCTPUYCCKUEC 3ala4Yd Ha HAXOKIACHUC

Omuenka pEe3yJIbTaTOB
MPAKTHYECKOW paboTHI;

BBIIIOJIHEH U
CaMOCTOSTENbHON

FEOMETPUYECKUX BEIUYMH (JUIMH, YTJIOB, | paOOThI; KOHTPOJIbHON pabOThI, IK3aMEHA.
TJI01a e, 00BEMOB);

- HCIOJIB30BATh npu pemennu | OueHka pe3yIbTaToB BBIIIOJIHEHUST:
CTEPEOMETPUYECKHUX 3a]1a4 NPAKTHYECKOM paldoThl; CaMOCTOSTEIbHOM

PpaboThI; KOHTPOJIBHOW pabOTHI, IK3aMEHa.

IJTAHUMETPUUYECKUE (PaKThl U METO/BI;
- NIPOBOJUTH J0KA3aTEJIbHBIE PACCYKIECHUS B
XOJIe PEILEHHU 3a/1ay.

Ouenka pE3yJIbTaToOB BBITTOJIHECHUSE
MPAaKTHYECKON pabOThI; CaMOCTOSTEIBHOU
paboThl; KOHTPOJIBHOM pabOThI, SK3aMEHa.

3Hanug:

- 3HaYCHHE MaTeMaTH4eCcKOi HayKu Ui
pelIeHus 3a/1a4, BO3HHMKAIONMX B TEOPHH H
IpaKkTHKe; LIMPOTYy M B TO K€ BpeMms
OIrpaHNYCHHOCTD MMPUMCHCHUA
MaT€MaTHYeCKUX METOMO0B K aHaIu3y W
UCCIIC/IOBAaHUIO TIPOLIECCOB U SIBJICHHH B
HNPUPOJE U OOIIECTBE;

Ouenka pE3yJIbTaTOB BBITTOJTHEHUSE
MPaKTHYECKONH pabOThI; CaMOCTOSTEIIBHOU
paboThl; KOHTPOJIBHOM pabOTHI, SK3aMEHa.

- 3HaYeHUE MPaKTUKU U  BOIPOCOB,
BO3HUKAIOIIUX B CaMOW MaTeMaTuke JUIs
dbopMUpOBaHUS U Pa3BUTHUS MaTeMaTHUYECKOU
HayK{; UCTOPUIO Pa3BUTHUsS TOHSITUS YHCIA,
CO3/1aHus

MaTeMaTUYECKOT0 aHaIN3a,

BO3HUKHOBEHUS U PA3BUTHS TE€OMETPUH;

Ouenka pe3ynbTaToB BBITIOJTHEHUST:
MPAKTUYECKOH paboOThl; CaMOCTOSTEIHHOM
paboThI; KOHTPOJBHON pabOTHI, YK3aMEHa.

- YHHUBEPCAIBHBIN XapakTep 3aKOHOB JoTukH | O1ieHKa pe3yIbTaTOB BBITIOJTHEHUST:
MaTeMaTHYECKHX paccyXIeHUH, UX | IPaKTUYECKOH pabOTHI;  CaMOCTOSATEIbHOM
IPUMEHUMOCTD BO BCEX o0sacTsx | paboThl; KOHTPOJIBHON pabOoThI, HK3aMeHa.
YEIIOBEUYCCKOM ICITSIBHOCTH,

- BEpOSITHOCTHBIM XapakTep pa3nuuHbX | O1eHka pE3yJIbTaTOB BBITTOJTHECHUS:
IPOLIECCOB OKPYXKAIOIETO MUPA. INPAKTUYECKOM paldoThl; CaMOCTOSTEIbHOM

paboThI; KOHTPOJILHOU pabOTHI, IK3aMEHa.

Paspadorunk:
[IpenongaBarens MaTeMaTUKU

Aunrtonosa . A.
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