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1. IMacnopT nporpaMmbl y4e0HOH JUCIIUIIMHBI

MareMaTHKa: a.nreﬁpa U HAYaJIa MaTEMAaTUYECCKOI0 aHa/Iu3a, recOMeTpus

1.1. Ob6aacTh NpUMeHeHHsI POTrPaMMBbI
[Tporpamma y4eOHOM JUCHUIUIMHBI SBJISETCS YacTbI0 OCHOBHOW Mpo(decCHOHaNbHOU
oOpasoBatensHON mporpammsbl B cootBeTcTBHH ¢ PI'OC mo npodeccun CIIO 18.01.29 Macrep mno

00CITy’)KUBaHUIO MaruCTPaIbHBIX TPYOOIIPOBO/IOB

1.2. MecTo qMCHUIVIMHBI B CTPYKTYpPe OCHOBHOM mnpodeccHOHAJIbHOI 00pa3oBaTebHOI
NPOrpaMMbI: JUCLHUIUIMHA BXOJUT B 00111€00pa30BaTeIbHBIN LUKII.

1.3. Heau u 3agauM JMCUHUILIMHBI — Tpe0OBaHUS K pe3y/JbTaTaM OCBOEHHMS Y4eOHOI
AUCHHUILIHHBI

B pe3ynbrare ocBoeHus yueOHON AUCHUIUIMHBI 00yYarOIUICs TOHDKEH YMeTh!

AJITEBPA

- BBINOJHATH apu(METHUECKUE ACWCTBUS HAJ YHCIAMHU, COYETas YCTHBIE W IHChMEHHBIC
IPUEMBbl; HAXOIUTh MPUOIMKEHHbIC 3HAYCHHS BEJIMYMH UM MOTPEIIHOCTH BBIUYMCIEHUH (abcotoTHas U
OTHOCHTEJIbHAS); CPABHUBATH YHCIIOBBIE BBIPAKEHUS;

- HaxOJWTb 3HAYCHHUS KOPHsS, CTENEHH, Jorapudma, TPUTOHOMETPHUYECKHX BBIpAKEHUIN Ha
OCHOBE ONPEJIENECHUS, UCTIONb3Yys NPU HEOOXOAMMOCTH MHCTPYMEHTAJIbHBIE CPEACTBA; IOJb30BATHCS
npUOJIMKEHHON OLIEHKOM MPU MPAKTUYECKUX pacyeTax;

- BBINIOJIHATH MPeoOpa3oBaHMsl BBIPAKEHUH, MPUMEHsS (HOpPMYJIbl, CBA3aHHBIE CO CBOMCTBaAMHU
CTEeNeHe, Jorapu(MoB, TPUTOHOMETPUUECKUX (DYHKIUI;

DyHKUUH U rpaGuKu

- BBIUMCIATH 3HAYeHHE (YHKIMM 10 33/JaHHOMY 3HAYEHHMIO apryMeHTa MIpU pPa3InYHbIX
crioco0ax 3ajjaHus (QYHKIHH;

- OIPEJIENISITh OCHOBHBIE CBOWCTBA YHCIOBBIX (PYHKIUI, HIUTIOCTPUPOBATh UX Ha TpaduKax;

- CTpoUTh TpaUKH U3YYEHHbIX (DYHKUMHA, WUIIOCTPUPOBaTh MO TIpaduKy CBOHCTBA
3JIEMEHTApHBIX (QYHKIIMIA;

- ICIOJIB30BATh MOHATHE (DYHKIIMHU JJIsl ONTMCAHUS U aHAJIN3a 3aBUCUMOCTEH BETMYHH;

Havyana maTeMaTu4eckoro anajamusa

- HaXOJIUTh MPOU3BOJAHBIE JIEMEHTAPHBIX (YHKIUI;

- HCTOJIB30BATh MPOU3BOJHYIO JJIS U3yUEHUS CBOUCTB (PYHKUUH U OCTPOCHUS IPaUKOB;

- NPUMEHATh MPOU3BOJHYIO JJISI MPOBEIEHUS MPUOIMKEHHBIX BBIYMCICHUH, pelaTh 3a1a4u

IMMPUKIIAAHOI'0 XapaKTEpa Ha HAXOXICHUE HauOOJIBIIEr0 1 HAMMEHBIIIETO 3HA4YCHHAA,



- BBIYUCIIATH B MPOCTEHIITUX CIydasx TUIOMAAN U 0OBEMBI C UCIIOIh30BAHUEM OIPEICIICHHOTO
WHTETpaia;

YpaBHeHHsI U HEPABEHCTBA

- pemiatb parMOHAJIbHBIC, IIOKa3aTelbHbIC, JIOTapu(PMUYECKHE, TPUTOHOMETPUUYCCKUE
YpaBHEHUS, CBOJSIIMECS K JTUHEHHBIM M KBaJIpaTHBIM, & TAK)KE aHAJIOTUYHBIC HEPABEHCTBA U CUCTEMBI;

- HCIIOJIB30BaTh rpapuuecKuii METO] pelICHHs YPaBHCHU U HEPABEHCTB;

- U300pakaTb Ha KOOPAWHATHOW TUIOCKOCTU PEIICHUS YPABHCHHIA, HEPABEHCTB U CHUCTEM C
JIBYMSI HEU3BECTHBIMH;

- COCTaBJISITh W PEIIaTh YPaBHCHHS U HEPABEHCTBA, CBSI3BIBAIOIINE HEHU3BECTHBIC BEIIMUMHBI B
TEKCTOBBIX (B TOM YHMCJIE MPUKIIAIHBIX) 3a/1a4ax.

KOMBHUHATOPHUKA, CTATUCTHUKA U TEOPHUSI BEPOSITHOCTEHN

- pemarb MPOCTEHIIME KOMOWMHATOPHBIC 3aJa4d METOJOM mepebopa, a TaKke ¢
MCIIOJIb30BaHUEM M3BECTHBIX (hOPMYIL;

- BBIUMCIATH B MPOCTEHIINX CIIy4asX BEPOSATHOCTU COOBITHMI Ha OCHOBE IOJCYETa YHCIIa
HCXOJI0B;

IT'EOMETPUSI

- pacro3HaBaTh Ha YEPTEKaX U MOJCISIX MPOCTPAHCTBEHHBIE ()OPMBI; COOTHOCUTD TPEXMEPHBIC
00BEKTHI C UX ONMUCAHUSIMH, H300paAKEHUAMU,

- ONWCHIBAaTh B3aUMHOE pPACHOJIOKEHUE TPSAMBIX U IUJIOCKOCTEH B  IPOCTPAHCTBE,
aApeyMeHmupo8ams 80U CYHCOeHUs. 00 IMOM PACNOJIONCEHUU,

- aHAJM3UPOBATH B MIPOCTEHINNX CIydasXx B3aMMHOE PAcMoOIOKEHNE OOBEKTOB B IPOCTPAHCTRE;

- n300pakaTh OCHOBHBIE MHOTOTPAaHHUKH U KPYTJIbIE TEJa; BBHITIOJHITH YEPTEXKH 10 YCIOBUSIM
3aj1ad;

- cmpoums npocmetiuiue ceveHus Kyoa, npuzmul, NUPAMuUosL,

- pelmaTth IMJIAaHUMETPUYECKHE U MPOCTEHIINE CTEePEOMETPUUECKHE 3aJayd Ha HaXOXKJEHUE
T€OMETPUUYECKHUX BEJIMYUH (JIJIMH, YTJIOB, IUIOMIA/Iel, 00bEMOB);

- HCIOJB30BAaTh TPH PEHICHUH CTEPEOMETPHUUECKUX 3aJau IUTaHUMETpUYecKue (akThl H
METO/bI;

- MPOBOAMTH JI0Ka3aTEIbHbIE PACCYKICHUS B XOJ€ pEUICHUs 3a/1ay.

B pesynbpTaTe ocBoeHHS yu4eOHOW NUCIMIUIMHBI O0YJAFOIIHICS JOJIKEH 3HAT.

- 3HaUYE€HHWE MATEeMAaTHYEeCKOW HAYKH JUIsl PEIICHUsI 3a/1a4, BOZHUKAIONINX B TCOPUH U TTPAKTHUKE;
HIMPOTY U B TO K€ BpPEMsi OTPAaHMYEHHOCTb NMPUMEHEHUs MaTeMaTHYECKUX METOJOB K aHaIu3y U

HCCJIICAOBAHUIO ITPOLCCCOB U SIBIICHUH B npupoac u O6H.ICCTBC;



- 3HAYCHUE MPAKTUKHA W BOIIPOCOB, BOSHUKAIOIINX B CAMOW MaTeMaTuKe Uit (POPMHUPOBAHUS H
pPa3BUTHS MATEMaTUYECKOW HAYKU; UCTOPHIO PA3BUTHUS MOHATHS YMCIA, CO3/IaHUS MATEMaTHYECKOTO
aHaJIM3a, BOSHUKHOBEHUS U Pa3BUTHS T€OMETPUH;

- YHHBEpCAJIbHBIA XapakTep 3aKOHOB JIOTMKH MaTEeMaTHYECKHX PACCYXKICHHUH, UuX
NPUMEHUMOCTh BO BCEX 00JIACTSAX YEIOBEUYECKOM NeSATEIbHOCTH,

- BEpOSATHOCTHBIN XapaKTep Pa3InYHBIX MPOIIECCOB OKPYKAIOIIETO MHUPA.

1.4. Koin4ecTBO YacoB HA OCBOEHHE MPOrPaMMbl Y4eOHOMH TUCIUTIIINHBI:

MaKCUMaJIbHOM y4eOHOU Harpy3ku obydaromierocs 428 yacos, B TOM 4ucIIe:
00s13aTeIbHON ayUTOPHOMN yueOHOM Harpy3ku oOydaromerocst 285 Jaca;

CaMOCTOSITENTbHON paboThl o0yyaromerocs 142 gacos;

KOHCyJbTauil 1 yacos.



2. CTpyKTYypa M cojep:KaHue y4eOHOH THCIHIIIMHBI

2.1. O0beM yueOHOI IMCUMIIIMHBI M BUABI Y4eOHO0#l padoThI

Bua yueOHo# padoThI Oovem uacos

MaxkcumasnbHasi yueOHasi Harpy3ka (Bcero) 428
O0s13aTesIbHAsI Ay IUTOPHAsI YueOHasi Harpy3Ka (Bcero) 285
B TOM YHCJIE:

TEOPETUUECKHE 3aHSITHSI 167

MPAKTUYECKHE 3aHATH 108

KOHTPOJIBHBIC PAOOTHI 10
CamocrosiTeibHas padora o0yuyarouerocs (Bcero) 142
B TOM YHCJIE:
Pemenue nmpumepos (3a1aq) 31
[ToaroroBka cooOueHus 4
CocraBiieHHe MEHTAJIbHON KapThl 61
CocraBiieHHe Ipe3eHTaluH 25
[ToaroroBka K KOHTPOJIBHOM paboTe 21
Koncyabranumn 1
Umozcosas ammecmayus 6 popme IK3amena




2.2. TemaTu4eckuii mjiaH u coaep:xanue ydeonou nucuumannbl OJI1.01 «MaTemaTuka: ajreopa u Hayaja
MATEMATHYECKOI0 aHAJIN3a, F€OMEeTPHUsD)

HaumenoBanue Conep:kanue y4yeOHOro MaTepuaa, Jad0paTopHble U MPAKTHYECKHUE O0bem yacon YpoBeHb 0CBOEHMS
pas3/iesioB M TeM paboThI, caMoOCTOsATeIbHAsI padoTa o0yyalommxcs, KypcoBas paéora
(mpoekT)
1 2 3 4
I'nasa 1. JInneiinble n
KBaJpaTHbIe
YPaBHEHHUS U
HepaBeHCTBA.
DJIeMEeHTBbI
BBIYHMCJINTEIbHO
MAaTEeMATHKH.
Tema 1.1. Coaep:kanue y4eGHOro0 MaTepualia 2 1
Panuonansueie uncna. | Harypanbnbie uncia. J{poGHbie uncna. OTpunartenbHbie Yncia. MHOXECTBO
WppaunonansHbie LeJIBIX Yncesl. MHOXKECTBO palMOHAIbHBIX Yucel. OCHOBHBIE 3aKOHBI JIeHCTBUI
qucia. Ha/1 pallMOHAJBHBIME YHciIaMu. [IpecTaBienne paioHalIbHBIX YHCET
[ToHsATHE O MHUMBIX necaTHYHbIMU Apo0smu. [lepuonndeckue apodu. ObpaleHue YucToit
KOMIUICKCHBIX YHCIaX. | IEepPUOAUYECKOM IpoOH B 00bIKHOBEHHYIO. OOpallleHne CMeIaHHOM
NEepUoINYecKoil 1pobu B 0OBIKHOBEHHYIO. MppalinoHaibHbIe YKca.
JlelicTBuTenbHBIE Ynciia. AOCOTIOTHAS BEIMUMHA JEHCTBUTEILHOTO YUCIIA.
Jlenenue Ha HyJb. [IoHsATHE O MHUMBIX U KOMITJIEKCHBIX YHCIAX.
I'eomeTprueckast HHTEPIIPETAIUS KOMIUIEKCHBIX unceln. ClokeHue u
BBIUUTAHNUE KOMITJIEKCHBIX YHCEN. Y MHO)KEHHE KOMIUIEKCHBIX YHCEI, 3aaHHBIX
B anreOpandeckoit popme. [lereHne KOMITJIEKCHBIX YHUCEeN, 3aJaHHBIX B
anreOpandeckoit popme. Bo3BeieHre KOMIUIEKCHBIX YHCEIl B CTENEHb.
IIpakTnyeckune padoThl 2 2
Tpenaxepst Ne 1 «Apudmerndeckre BBIYUCICHUS
Tpenaxepnl Ne 2 «KomruiekcHble yncnay
Bxoanas KonTpoJibHbIe padoThl 2 3
KOHTPOJIbHAsA pabora | KontponpHas paboTa 3a Kypc OCHOBHOTO 0OIIIero 00pa3oBaHus
Tema 1.2. Merton Coaepxanue yueOHOro MaTepuaJia 1 1

KOOpJIUHAT MeTtoa KoopAMHAT
Tema 1.3. Coaep:xanue yueOHOIro MaTepuaa
[TorpemnocTu AOCONIOTHAs  MOTPEIIHOCTh M TpaHuIa  abCOJIIOTHOM  MOTPEIHOCTH




MPUOJIMKEHHBIX
3HAYEHUI YnCell

NpUONMKEHHBIX 3HaueHW uyucen. BepHble M 3Havamue wudpbl yucia.
OTtHocuTeNnbHAST MOIPEUIHOCTh MPUOIMKEHHOT0 3HaueHus uncia. OKpyriieHue
U IIOTPEIIHOCTh OKPYIJIEHUS.

IIpakTnyeckue padoThl

Tpenaxepnr No 3 «llorpemrHoCTH TPUOIMKEHHBIX 3HAUCHUH YUCEI

Tewma 1.4. JleiicTBust
HaJl IPUOINKECHHBIMU
3HAYCHUSIMU YHCEIl

Coaep:xaHue y4eOHOIro MaTepuaJia

CrnoxeHne npuOIMKEHHBIX 3HaYeHUH Yncell. Berauranue npuOianKeHHbIX
3HAUEHUH yucesl. Y MHOKEHUE NPUOJIMKEHHBIX 3HaUeHui uncen. [lenenue
pUOIMKEHHBIX 3HaUeHUH yKcen. Beruncienue Hanepes 3aJaHHON TOYHOCTBIO.
Beruuciienus ¢ npuOIMXEHHBIMU YUCIaMuU 0€3 MoJICUeTa MOTPeITHOCTEH

IIpakTnyeckue padorTpl

Tpenaxepnl Ne 4 «/leficTBUs HaJ NPUOTUKEHHBIMU 3HAUCHUSIMU YHCEI»

Tema 1.5. JIuneiinsie
yYpaBHEHHUS C OJTHOM
MEPEMEHHOMN

Coaep:xaHue yueOHOro MaTepuaJia

OcHoBHble ompeneneHus. J{poOHO-paloHalIbHbIE ypaBHeHUA. I paduueckuii
CTIOCO0 pelIeHHs CHCTEM JIMHEWHBIX ypaBHeHUH. OCHOBHBIE CBOWCTBA MOJIYJIS.
CucreMpl U COBOKYNIHOCTH JABYX IHPEUIOKCHUH. YpaBHEHMs, COAcpIKallue
IIEPEMEHHYIO IT0J] 3HAKOM MOZYJIS

IIpakTnyeckue padorTnl

Tpenaxepsl Ne 5 «JIuHelHbIE ypaBHEHHS C OJJHOM EPEMEHHON

Tema 1.6. JIuneitasie
HEPAaBCHCTBA

Coaep:xaHue yueOHOro MaTepuaJia

HepaBeHcTBa 1 MX OCHOBHBIE CBOICTBaA. JInHeliHbIe HepaBeHCTBA. CUCTEMBI U
COBOKYITHOCTH JIMHEMHBIX HEpPaBEHCTB C OJHOW mepeMeHHOH. JpoGHo-
palMoHanbHBle HepaBeHCTBA. lIpocTeiiime HEpaBEHCTBA, COAEpXKallHe
MIEPEMEHHYIO 110J1 3HAKOM MOJTYJIS.

IIpakTnyeckune padoTsl

Tpenaxepsl Ne 6 «JIuHeliHbIe HEpaBEHCTBAY

Tema 1.7. Cuctemsl
JIMHEWHBIX YPABHEHUHN

Coaep:xanue y4eOHOro MaTepuaJia

Pemenne cucrembl ABYX JIMHEHWHBIX YPAaBHEHUH C JBYMS II€PEMEHHBIMM.
OpHOpOJHBIE U HEOAHOPOIHBIE, COBMECTHBIE M1 HECOBMECTHBIE CHCTEMBI ABYX
JIMHEWHBIX YpPaBHEHHWH C JBYMs II€pEMEHHBIMHU. PemeHue cucTteMsl IBYX
JMHEWHBIX YpaBHEHHH ¢ ABYMs IEpeMEHHBIMU B 00111eM Bue. Pemenne cucrem
TpeX JINHEWHBIX YPAaBHEHUH € TpeMsl NEPEMEHHBIMU METOI0M [ aycca.

IIpakTnyeckne padorsl

Tpenaxepsl Ne 7 «Cuctembl TMHEUHBIX YPAaBHEHUI)

Tema 1.8. KBagpaTtHsie

Coaep:xxaHue yueOHOro MaTepuaJia




ypaBHEHUS

KBanpaTHoe ypaBHeHume obmiero Buga ax? + bx +c¢ = 0. Hccnenosanue
KOpHEel mo JuckpuMuHaHTy. [IpuBeneHHOe KBaapaTHOE ypaBHeHue. PenieHue
KBaJIpaTHOI'O YypaBHEHMs Ui ciydas. HemnonHble KBajpaTHbIE YpaBHEHMSI.
CBoiicTBa KOpHEHl KBaJ[paTHOrO ypaBHEHMs. PasjokeHue KBaJpaTHOIrO
TpEX4JICHa Ha JIMHEWHbIC MHOKUTENIN. bUKBagpaTHble ypaBHEHUA. Y pPaBHEHUS,
JIeBas 4acTh KOTOPBIX pa3jiaraercs Ha MHOXUTEIHU. /[BywICHHbIE ypaBHEHUS.
JIpoOHO-palmoHabHbIe YPABHEHUS C OJTHOM MEPEMEHHOM.

IIpakTnyeckue padborpl

Tpenaxepnl Ne 8 «KBagpaTHble ypaBHEHUS»

Tema 1.9. I'paduk
KBaJIpaTHOU ()YHKITUH.
I'paduueckoe peuicHne

Copep:kanue y4eOHOIro MaTepuaJa

KpagparHas ¢ynkuus y = ax? +bx +c¢ u ee wacTHble cioydau. Ipadux
pyakmun  y = a(x —m)? +n. TIpapux yskuuum y = ax? + bx +c.

KBaJIpaTHOI'O HccnenoBanue u noctpoeHue rpaduka kBaapaTHOW GYHKIUN Y = ax? + bx +
YPaBHCHHA c. 'pauueckuii criocob penieHust KBaApaTHOTO YPaBHEHHUS.
IIpakTnyeckue paéorTpl
Tpenaxepsr Ne 9 «I"padudeckoe penieHre KBaApaTHOTO YPABHCHHUS
Tema 1.10. Coaep:xanue y4eOHOro MaTepHuaJia
KBagparusie I'paduueckoe pemieHue KBaIpaTHOTO HEPABEHCTBA. PerieHne HEpaBEHCTB

HCPABCHCTBA. Pemenue
HCPAaBCHCTB MCTOAOM

MCTOAOM ITPOMCIKYTKOB.

IIpakTnyeckue padoThl

MPOMEXKYTKOB. Tpenaxepsr Ne 10 «KBaapatHbie HEpaBEHCTBA»

Tema 1.11. Coaepxanue yueOHOro MaTepuaJa

Hppaumonanbusie HppaunonaneHsle ypaBHeHMs. VppanvoHalnbHbIE HEpaBEHCTBA C OJHOM
YPaBHEHUS U IIEPEMEHHON

UppalMOHATIbHBIE IIpakTnyeckue padorTnl

HEPaBEHCTBA Tpenaxepsl Ne 11 «ppanuoHanbHble ypaBHEHHS U HEPABEHCTBA»

Tema 1.12. Coaeprxanue yueOHOro MaTepuaJa

Henunelinrsle cucTeMbl
YpaBHEHUH C IBYMSI
IIEpEMEHHBIMU

[TpaBuia nmpu pelieHUH CUCTEM YpaBHEHUI.

IIpakTHyeckne padboThl

Tpenaxxeppt Ne 12 «HenuueliHble cucCTEMbl

NCPEMEHHBIMU )

YpaBHEHHH €  JByMs




I'naBa 2. ®yHkuum.
CrenenHas,
noka3aTejibHasi U
Jorapupmuyeckas

byHkunn

Tema 2.1. ®ynkuuu u
UX OCHOBHBIE CBOMCTBA

Conep:xaHue yueOHOIro MaTepuaJia

@Oynkiun. YetHele W HeueTHble (yHKIMH. Bo3pactaromme u yObIBaromue
byHKIHH.

IIpakTnyeckue padoThl

Tpenaxepnt No 13 «DyHKIIUU ¥ UX OCHOBHBIE CBOICTBA

Tema 2.2. CrenneHHas
byHKIUSA

Coaep:xaHue yueOHOro MaTepuaJa

Crenennast QyHKITHSL.

IIpakTnyeckune padoTnl

Tpenaxepsl Ne 14 «Crenennas QyHKIuA»

Tema 2.3. Coaep:xanue y4eOHOro MaTepHuaJia
[TokazarenbHas OcHoBHbIe cBolicTBa cTenieHu. [TokazarenpHast QyHKIHS.
pynxims IIpakTnyeckue padorTnl
Tpenaxepsr No 15 «[lokazarenpHast QyHKIUS»
Tema 2.4. Coaeprxanue yueOHOro MaTepuaJa
Jlorapudpmuueckas ITonsartue o norapudme uncna. CroiictBa sorapupmos. JlorapupmupoBanue.
byHKIMS [Totennuporanue. Jlorapudpmudeckue Toxaecrna. Jlorapupmmuueckas
¢byHkuus, ee rpapuk. M ee oCHOBHbIE CBOWCTBA.
IIpakTnyeckue padoThl
Tpenaxepst Ne 16 «Jlorapudpmudeckas GpyHKIms»
Tema 2.5. Coaeprxanue yueOHOro MaTepuaJa
ITokasaTenbHbIC ITokazarenbHble ypaBHEeHUs. CHCTEMBbI IOKA3aTENbHBIX YPAaBHEHUN
ypaBHenus. Cucrembl | [lpakTuuecKue paGorhl
ITOKA3aTEIbHBIX Tpenaxepsr Ne 17 «IlokazarenbHble ypaBHEHH»
ypaBHEHHI
Tema 2.6. Cojaepixkanue yueOHOro MaTepuaJa
ITokazarenbHble ITokazareabHble HEPABEHCTBA
HEpaBEeHCTBA IIpakTnyeckue padoThl
Tpenaxepsl Ne 18 «Iloka3arenpHble HEpABEHCTBA
Tewma 2.7. Cojaepixanue yueOHOro MaTepuaJa




Jlorapudmuaeckue
ypaBHeHUsA. CUCTEMBI

Jlorapudmuueckue ypaBHeHHs. CUCTEMBI JTIOTApU(PMUIECKUX YPaBHEHUMN.

IIpakTnyeckue padoThl

Jorapu(pMUIEecKUX Tpenaxepst Ne 19 «Jlorapudmuuecknue ypaBHEHUS»

ypaBHEHHH

Tema 2.8. Coaep:xkaHue yueOHOro MaTepuaJa 2

Jlorapudmuueckue Jlorapugmuueckue HepaBeHCTBA

HEpaBEHCTBA
KonTposabHbie padoTsI: 2
HTorosas KoHTposIbHAsA paboTa 3a 1 cemecTp
CamocrosiTe/ibHasi padoTa 00y4YarouIuxcsi 26
CamocrositensHas padora Ne 1 Pemenue 3anau o teme «J/lenenue 2
KOMILIEKCHBIX YHCEJI, 3aJJaHHbIX B anreOpanyeckoit popme. Bo3senenue
KOMIUIEKCHBIX YUCEJl B CTEIICHbBY
CamocrositensHas padota Ne 2 [ToaroroBka cooOuienus mno teme «/lekaprosa 2
crcTeMa KOOpAMHATY
CamocrositensHas padota Ne 3 [ToaroroBka cooOlieHus 1Mo Teme 2
«Bpruncnenus ¢ npuOIMKEHHbBIMU YMcIaMy 0€3 1oicyeTa NorpeHocTe»
CamocrositenbHas padora Ne 4 CocraBiieHH€e MPE3CHTAIIMH 10 TEME 3
«YpaBHEHUs, coJieprKalllie MEePEMEHHYIO 10J1 3HAKOM MOJTYJIs»
CamocrostenbHas padora Ne 5 CocraBieHue npe3eHTaluu no teme «Pemienue 4
CHCTEM TpeX JIMHEHHBIX YpaBHEHUH C TpeMs epeMeHHbIMH MeToioM ["ayccay
CamocrositensHas padora Ne 6 Pemenue 3anau «J[pobHo-parimoHaibHbIE 2
YPaBHEHUS C OJHOU NIEPEMEHHOMN
CamocrositenbHas pabota Ne 7 Pemenue 3agau «PelieHne HepaBeHCTB 2
METOZOM MPOMEKYTKOBY
CamocrositenbHas padora Ne 8 Pemenne 3anau o reme «CucTeMbl 2
M10Ka3aTeJIbHBIX YPaBHEHUI
CamocrosrenbHas padota Ne 9 Pemenne 3agau no teme «Cuctemsl 2
JOTapu(PMHUUECKUX YPaBHEHUI
CamocrosarenbHas padota Ne 10 [TonroroBka k HTOTOBOIM KOHTPOJIbHON padoTe 5
3a 1 cemectp

I'naBa 3.

Tpuronomerpuyeckue

byHxunn




Tema 3.1. Panuannoe
HU3MEpPEHHE JIYT U
YTJIOB.

Conep:kanue y4eOHOTro MaTepuaa

Paguannas mepa nyru yria. @opmyna nepexona oT IpaJlyCHOTO MU3MEPEHHs K
panuanHomy. dopmyna nepexojga OT paJdaHHOTO U3MEPEHMs K I'pajyCHOMY.
JinmiHa nyru okpyxHocTH. Ilnomans kpyrosoro cekropa. JIuHeliHas CKOpOCThb
IIPY BpalaTeIbHOM JIBUKEHUU

IIpakTnyeckue padoThl

Tpenaxepnl Ne 20 o TeMe «PagranHoe usmMepeHue Iyr U yriioB»

Tema 3.2. O6061eHNE
MOHATHUSA TyTH (yriia)

EauHuuHbIi Kpyr 1 eIMHUYHAs OKPY>KHOCTh. [lonoxxurensHbie U
OoTpHULaTeNIbHbIE TYyTH U yribl. Jlyru u yrisl, 6oibiue 2. Ennnnyunas
YHCIIOBAsi OKPY>KHOCTb.

Tema 3.3.
Tpuronomerpuueckue
(YHKIIUN Y9HCIOBOTO
aprymeHTa

Coaep:xaHue yueOHOro MaTepuaJia

Onpenenenue TPUrOHOMETPUUECKUX (YHKIUHM yncaoBoro aprymenta. O6mnactu
UX ONPEJEJICHUS U 3HAYCHUH.

IIpakTnyeckue padorTol

Tpenaxepsl Ne 21 Tpuronomerpudeckue QyHKIINY YUCIOBOTO apryMeHTa

Tema 3.4 3naku,
YHCJIOBBIE 3HAYEHUS U
CBOMCTBA YETHOCTH U
HEYETHOCTH
TPUTOHOMETPUUYECKUX

byHKIUH

Coaep:xaHue yueOHOro MaTepuaJa

3Haku TPUT'OHOMCETPUICCKHUX (bYHKI_[I/Iﬁ BrrunciaeHyue 4YHCIIOBBIX 3HAUYCHUH

3

o o s
TPUTOHOMETPUYECKNX (DYHKIUN Ui 3HAYEHUH apryMEHTOB: 0,5,7'[,7,27'[.

Bbruncnenue 4HCIOBBIX 3HAUYEHUN TPUTOHOMETPUYECKMX (YHKIMH AJis

T T s v
APrymeHToB —,— U —. CBoOICTBa YETHOCTH U HEUECTHOCTHU TPUTOHOMCTPHUYICCKUX
6 4 3

GyHKIM.

Tewma 3.5 U3menenue
TPUTOHOMETPUICCKHIX
byHKIMI pu
BO3paCTaHUU
aprymenTta ot 0 10 21

Conep:xaHue yueOHOro MaTepuaJia

N3menenne kocuHyca u cunyca. Mi3smenenune tanresca. lIsmMenenue
KoTaHreHca. lMisMeHenue cekanca U KoceKaHca.

IIpakTnyeckune padoTsl

Tpenaxepst Ne 22 o Teme «V3MeHEeHNHE TPUTOHOMETPUUYECKUX PYHKIIMNA ITPU
BO3pacTaHuu aprymenta ot 0 n1o 2m»

Tema 3.6 OcHOBHBIE

Conep:xanue y4eOHOro MaTepuaia

TPUTOHOMETPUYECKHE | OCHOBHOE TPUTOHOMETPHUECKOE TOXKIECTBO. 3aBUCHUMOCTh MEXKYy TAHT€HCOM
TOXJECTBA 1 KOCUHYCOM. 3aBUCUMOCTb M€Ky KOTAHT€HCOM U CUHYCOM.

Tema 3.7 Belpaxxenue | CoaepskaHue y4eOHOIro MaTepuaJa

TPUTOHOMETPUUYECKUX | BrIpaskeHue TpUroHoMeTpuueckux GyHKIUN yepe3 cuHyc. Boipaxkenue
GyHKLUI Yyepe3 Ipyrue | TPUrOHOMETPHUECKUX (DYHKIIMH Yepe3 KOCHHYC. BripakeHue
TPUTOHOMETPUUYECKUE | TPUTOHOMETPUUECKUX (PYHKIIMH Yepe3 TaHreHce. BeipakeHue




byHKIMHA

TPUTOHOMETPUYECKHUX (YHKIIHI yepe3 KOTaHT'eHC.

IIpakTnyeckue padoThl

Tpenaxepsr Ne 23 1o Teme «BbipakeHHe TPUTOHOMETPHIECCKUX (PYHKITUI
gepes Ipyrue TPUrOHOMETPHUSCKHUE (DYHKITUNY

Tema 3.8 Coaeprxanue yueOHOIro MaTepuaJa

[lepuonnynocTsb [lepnon4HOCTH TPUTOHOMETPUYECKUX (PYHKLIUI

TPUTOHOMETPHUYECKUX

byHKIMHA

Tema 3.9 ®opmyisl Coaeprxanue yueOHOro MaTepuaJa

IIPUBEJCHUS CaoiicTBa noiynepuoa KOCUHyca U cuHyca. Tpuronomerpuyeckue QyHKIUH
B3aMMHO JIOTIOJTHUTEJIBHBIX apIyMEHTOB. TpUroHOMETpHUYECKE ()YHKITHH
aprymeHra (g + a). TpuroHomerpuyeckue GyHKIMHA apryMeHTa (T — ).
Tpuronomerpuueckue pyHknuu aprymenta (m + ). Tpuronomerpuueckue
(GyHKIIUU apryMeHTa (3771 — ). Tpuronomerpuueckue pyHKIUN apryMeHTa
(%n + a). TpuroHomerpuyeckue GpyHKIIMU apryMeHTa (21 — ).
IIpakTnyeckue padorTnl
Tpenaxepsl Ne 24 o Teme «DopmMyJibl IPUBEACHUSI

Tema 3.10 Coaep:xaHue yueOHOro MaTepuaJia

Tpuronomerpuueckue | KocuHyc pazHocTu AByX apryMeHTOB. KocuHyc CyMMBbI IBYX apryMeHTOB.

byHKINN Cunyc cymMmBbl IByX aprymeHnToB. CHHYC pa3HOCTH ABYX apryMeHTOB. TaHTreHc

anreOpandeckoi CYMMBI IByX apryMeHTOB. TaHreHC pa3HOCTH JBYX apryMeHToB. KoTaHreHChI

CYMMBI JIBYX CYMMBI ¥ pa3HOCTH JIBYX apryMEHTOB.

apryMeHToB ((popMyIisl

CJIOKEHHS])

Tema 3.11 Coaepxanue yueOHOro MaTepuaa

Tpuronomerpuyeckue | Tema 3.11 Tpuronomerpuueckie GyHKIIMHA yIBOCHHOTO apryMeHTa

(GYHKIHU YIBOEHHOTO
apryMeHTa

IIpakTHYeckne padboThl

Tpenaxepsl Ne 25 o Teme «PopMyJibl IPUBEACHUSI

Tema 3.12
Tpuronomerpuyeckue
(GyYHKIIH TOJIOBUHHOTO
aprymeHra

ConepxaHue y4eGHOro MaTepuaJjia

Tpuronomerpuueckre GyHKIIUHN TOJIOBUHHOTO apryMeHTa




Tema 3.13 Beipaxenue
TPUTOHOMETPUIECKHIX
byHKIMA yepe3
TaHTCHC MTOJIOBUHHOTO
apryMeHTa

Conep:kanue y4eOHOTro MaTepuaa

Tema 3.13 BripaskeHHe TPUTOHOMETPUYECKUX (PYHKIUH UYepe3 TaHTeHC
IIOJIOBUHHOTO apryMeHTa

IIpakTnyeckue padborpl

Tpenaxxepst Ne 26 1o Teme «BpIpaskeHNE TPUTOHOMETPHUECKUX (DYHKIIUN
4yepe3 TAHI'€HC MTOJIOBUHHOTO apryMEHTay

Tema 3.14 Coaeprxanue yueOHOIro MaTepuaJa

[Ipeobpa3zoBanue [IpeoOpazoBaHue MPOU3BENCHUS TPUTOHOMETPUUYECKUX (PYHKIIHI B CyMMY
MIPOU3BEICHUS

TPUTOHOMETPHUYECKUX

GyHKINH B CyMMy

Tema 3.15 Coaep:xanue y4eOHOro MaTepHuaJia

[TpeobOpaszoBanue Cymma cunrycoB. Cymma KocuHycoB. PasHOCTh KocuHycOB. CyMMa TaHTCHCOB.
anreOpanyecKom Pasnocth Tanrencos. [Ipeobpazosanue Beipaxenuii (1 + cos a), (1 — cos @),
CYMMBEI (1 + sina) u (1 — sin @) B mpousseneHue. Y CIIOBHSI PABEHCTBA OIHOWICHHBIX
TPUTOHOMETPHYECKHUX | TPUTOHOMETPUYECKUX (QYHKIIHIA.

Qynkuuii B IpakTnyeckne paéoThl

MIPOU3BCIICHHUC. Tpenaxepsr Ne 27 o Teme «IIpeoOpazoBanue anredpandeckoi CyMMBbI

TPUTOHOMETPUUYECKUX (DYHKIUN B IPOU3BEJICHHE»

Tema 3.16 CpoiicTBa
TPUTOHOMETPHUYECKUX
byHKIM 1 UxX rpaduKu

Conep:xaHue yueOHOro MaTepuaJia

CaoiicTBa ¢pyHkIMU y = sinx u ee rpaguk. OCHOBHbIE CBOMCTBA U rpaduk
¢byHkuu y = cosx. OCHOBHbIE CBOMCTBA U rpa@uk QyHKIUU Yy = tgx.
OcHoOBHbIE CBOMCTBA U TpaduK GYHKIUHU Yy = ctgX.

Tema 3.17 Ob6paTHbIe
TPUTOHOMETPHUUECKHE

byHKIMHA

ConepxaHue y4eGHOro MaTepuaJjia

Oynk1us, ooparHas cunycy. @yHkuus, oopaTHast KocuHycy. OyHKIMs
oOpartHas TaHrency. @yHk1us oOpaTHast KOTAHT€HCY.

IIpakTnyeckune padoTsl

Tpenaxxepst Ne 28 o reme «OOpaTHbIe TPUTOHOMETpUYECKHUE (DYHKIIUN»

Tewma 3.18 Iloctpoenue
nyru (yria) mo
JTAHHOMY 3HAUEHHIO
TPUTOHOMETPUYECKOMN
¢bynkuuu. [Ipocreiinme
TPUTOHOMETPHUYECKHE

Coaep:xaHue yueOHOro MaTepuaJia

Pewenne ypaBHenus sin & = a. Pemenue ypasHeHus cos a = a. Pemenue
ypaBHeHus tg a = a. Pemenue ypaBHeHus ¢ tg a = a.




ypaBHEHUS

Tema 3.19 Copep:kaHue y4eOHOTro MaTepuaa

Tpuronomerpuueckue | [Ipocteiiime TpUroHOMEeTpUYECKHE YpaBHEHUS. Y paBHEHHS, CBOJISIINECS K

YPaBHEHHUS KBaJpaTHBIM. Y paBHEHUS, pelIacMble Pa3JIOKEHUEM JIEBOM 4aCTU Ha
MHOUTENU. OJHOPOIHBIE YPAaBHEHUS

Tema 3.20 Coaeprxanue yueOHOIro MaTepuaJa

Tpuronomerpuueckue | TpUroHOMETpHUECKUE HEPABEHCTBA

HEPaBEHCTBA

I'imaBa 4.

IIpenennt

Tema 4.1 IIpenen
MEPEMEHHOMN BEJINYHHBI

Coaep:xanue y4eOHOIro MaTepHuaJia

[ToHsITHE O YMCIIOBOM MOCTIEIOBATEIIBHOCTH. XapaKTep N3MEHEHHS TICpEMEHHON
BEJIMYMHLI. beCcKoHEeYHO Majiasg BelWdYMHa. becKoHeuHO Ooublas BEIUYHHA.
CBs13p OECKOHEYHO MajoH BEIMYUHBI ¢ OeckoHedHO Ooubinoi. IloHsTme o
npezene nepeMeHHoi. OCHOBHBIE CBOWMCTBA OCCKOHEYHO MallbIX. Teopembl O
npeenax.

IIpakTuyeckue padoTol

Tpenaxepsl Ne 29 no teme «IIpenen nepeMeHHON BETMUUHBD)

Tema 4.2 Ilpenen Coaepxanue yueOHOro MaTepuaa
byHKIMHA Boruncnenue npenena ¢pysukiun. Yucno €. HatypanbHblie jorapu@msl
Tema 4.3 Coaepxanue yueOHOro MaTepuaia
HenpepsiBHOCTB [Ipupamenue aprymenra pynkunu u pyakiuu. HenpepeiBHOCTS QyHKITHH.
byHKINN IlpakTHyeckne padboTsbl
Tpenaxepsr Ne 30 o Teme «HemnpepbIBHOCTb (QyHKIIMN»
I'nasa S.
IIpousBoanas

Tema 5.1 Ckopoctb
M3MEHEHUs QyHKIUU

Conep:xaHue yueOHOro MaTepuaJia

CkopocTh n3MeHeHus: QyHKIUU

Tema 5.2 IIponsBogHas
byHKIIHA

Coaep:xaHue yueOHOro MaTepuaJia

Omnpenenenue npon3BogHON GyHKIMU. CBSA3b MPOU3BOIHON (QYHKITUU C
HETMPEPBIBHOCTHIO. ['€OMETpHUUECKUi CMBICI TPOU3BOIHOI.

Tema 5.3 @opmyisl

Conep:xanue yueOHOro MaTepuaJia




muddepeHmpoBaHus

[TpouzBoanas nmocrostaHoM. [IponsBoaHas hyHkumuu Y=X. [IpousBogHas
anredbpanveckoii cymmbl GyHKIUH. [Ipon3BoIHAS TPOU3BEACHUS ABYX
¢dbyukuii. [IpousBoaHas Mpou3BeeHUS TOCTOSHHON Ha (QYHKIIHIO.
[IpounsBonHas yactHoro. CieacTBUS IPOM3BOAHOM YacTHOro. [ToHsaTHE O
cnoxxuoit ¢pynkuuu. [IponsBoaHas cioxuoi ¢pyakuun. [Ipon3BoaHas cTeneHn

C LIeJTBIM TI0JIOXKHUTENNBHBIM MoKazareneM. IponsBonHas GyHKImu y = \u.
1
[IpousBogHas GyHKIHH Yy = " [Ipumenenue popmyn muddepeHnupoBanms.

Tema 5.4 Coaeprxkanue yueOHOIro MaTepuaJa

I'eomerpuueckue I'eomeTpryEeCKUE IPUIIOKEHUS IPOU3BOIHON

IIPUIIOKEHUS IIpakTnyeckune padoThl

TPOM3BOIHOM Tpenaxepsl Ne 31 no Teme «I'eomeTpryecKre NPUIOKEHUS IPOU3BOJHON»
Tema 5.5 @usnyeckue | Copep:xxaHue y4eOHOro MmaTrepuaJia

MPUIIOKEHUS OU3NYECKUE TPUIIOKEHUS TPOU3BOIHOMN

IIPOU3BOJTHOM

Tema 5.6 IIpousBonnsie | Conep:kanue yuedHOro Mmatepuasa

Tpuronomerpudeckux | I[IpomsBognas cunyca. [Ipoussoanas kocunyca. IIponsBognas TanreHsca.
byHKIUH [Ipon3BoiHast KOTaHIeHca.

IIpakTuyeckue padoThI

Tpenaxxepsl Ne 32 o Teme «IIpon3BoJHBIE TPUTOHOMETPHUECKUX (DYHKIIMI»

Tema 5.7 IIpousBoaHsble

ConeprxaHue y4eGHOro MaTepuaJjia

00paTHBIX IIponsBonHas apkcunyca. [IponsBonnas apkkocunyca. [Iponssognas
TPUTOHOMETPUYECKHMX | apkTaHreHca. [Ipon3BoaHast apKKOTaHT€Hca.

byHKIUH

Tema 5.8 [IpousBonnas | Conep:kaHue y4eOHOro MaTepuaia

JorapupmMUUEcKon ITpousBosHas norapudmMuueckoi GyHKIMH

Gynxunm IIpakTnyeckue padoThl

Tpenaxepsl Ne 33 o teme «IIpousBoHas gorapupmMuueckon GyHKIHN»

Tema 5.9 IlponsBoaHbIe

Conep:xaHue yueOHOro MaTepuaJia

MOKa3aTeIbHBIX [Tpoun3BoHbIE MOKa3aTEIBHBIX (DYHKITHI
byHKIUH
Tema 5.10 Conep:kanue y4eOHOTro MaTepuaa

IIpou3sBoHas BTOPOro
MopsiAKa

Onpenenenre Npou3BOJHON BTOPOTo MOPsAKA.

IIpakTHyeckne padboThl

Tpenaxepsl Ne 34 o Teme «IIpon3BogHas BTOpOro nopsiaka»




I'naBa 6.
HccaenoBanue
GyHKUMI ¢ TIOMOIIbIO
NMPOM3BOIHBIX

Tema 6.1 Bospacrtanue
1 yObIBaHHE (DYHKITHIA

Copep:kanue y4eOHOIro MaTepuaa

Bospacranue u yobiBanue QyHKIHA.

Tema 6.2 Copep:kaHue y4eOHOIro MaTepuaJa 1
[Tonatue o MakcuMyme U MUHUMYMe (QyHKIMHU. [Ipu3Haku MakcuMyma u

HccnenoBanue MuHUMyMa QyHkuu. [IpakTnyeckue npaBuia ucciaeoBaHus GyHKIMK Ha

(GyHKLIUI HA MAKCUMYM | MAKCHMYM U MHHHMYM C IIOMOIIBIO TIEPBO#i Ipou3BoaHON. VccienoBanue

U MUHUMYM (YHKIIMK HA MAKCUMYM M MUHUMYM C IOMOIIIbIO BTOPOH IPOU3BOIHOM
IIpakTnyeckune padoThl 3
Tpenaxepsl Ne 35 no teme «VccnenoBanue pyHKIMA HA MAKCUMYM U
MUHUMYM»

Tema 6.3 Hanpasnenue | Coaep:xanue y4eGHOro MmaTepuajia

BBIITYKJIOCTH Ipaduka | HampasieHue BoITYKIOCTH Ipaduka

Tema 6.4 Touku Coaep:xanue y4eOHOro MaTepHuaJia 1

neperuda Touxu nepernda
KoHTpoJbHbIe padoThI: 2
HToroasi KOHTpOJIbHAs paboTa 3a 2 CEMeCTp
CamocTosiTeIbHbIE Pa0OThI: 36
CamocrosarensHas padota Ne 11 CoctaBneHre MEHTaIbHON KapThl [0 TEME 2
«EnuHnyHas yncioBasi OKpY>KHOCTbY
CamocrosrenbHas padota Ne 12 CocTaBneHre MEHTaIbHON KapThl [0 TEME 2
«3HaKM TPUTOHOMETPUUYECKUX (PYHKIIHI»
CamocrosrenbHas padota Ne 13 Perenue 3aiad no reme «Bpruucnenue 1
YHCJIOBBIX 3HAYEHUN TPUTOHOMETPUUYECKUX (PYHKIMN U1 3HAUECHU I
aprymeHToB: 0, %, TT, 37”, 21
CamocrositensHas pabota Ne 14 Permenue 3ana4 mo teMe «Boeraucienne 1
YHCIIOBBIX 3HAYEHUI TPUTOHOMETPHUYECKUX (DYHKIIMIA JJIs1 apIyMEHTOB
%,% U g»
CamocrosarenbHas padota Ne 15 CocTtaBneHre MEHTaIbHOM KapThl IO TEMe 2
«CBOICTBAa YETHOCTU ¥ HEYETHOCTU TPUTOHOMETPUYECKUX (PYHKIIHUI
CamocrosrenbHas paborta Ne 16 Perenue 3amau no reme «Kocunyc pasHOCTH 2




IBYX aprymeHToB. KocuHYyC CyMMBbI IBYX apryMEHTOB)»

CamocrosarenbHas padota Ne 17 Pemenue 3ama4 no reme «CuHYC CyMMBI ABYX
aprymeHToB. CHHYC pa3HOCTH JBYX apI'yMEHTOBY

CamocrosarenbHas pabora Ne 18 Perenue 3amad nmo reme «TaHreHC CyMMBI
JBYX apryMeHTOB. TaHTreHC pa3HOCTH IBYX apryMeHTOB. KOTaHreHChl CyMMBI 1
Pa3HOCTHU ABYX apr'yMEHTOB)

CamocrositensHas padora Ne 19 Permenue 3anad mo teme
«TpuroHomerprdeckne GyHKIIUN TOJOBUHHOTO apTyMEHTa)

CamocrostensHas padora Ne 20 Pemenue 3amau mo teme «lIpeoOpazoBanue
MIPOU3BE/ICHUS TPUTOHOMETPUUYECKUX PYHKIIHN B CYMMY»

CamocrositenbHas pabora Ne 21 CocTtaBieHre MEHTaIbHON KapThl M0 TEME
«IIpocTeinme TPUroHOMETPUYECKHE YPABHEHUS

CamocrositenpHast padota Ne 22 Perienne 3a1ad 1mo Teme
«TpUrOHOMETPHUYECKUE YPABHEHUS»

CamocrositenpHas padota Ne 23 Perienne 3a1ad 1mo teme
«TpUroHOMETPHUYECKUE HEPABECHCTBAY

CamocrositenbHas padora Ne 24 CocTtaBieHHe MEHTAIBHON KapThl 10 TEME
«IIpenen pyHKIINY

CamocrositenbHas padora Ne 25 CocTaBieHre MEHTAIBHON KapThl 110 TEME
«Dopmyisl 1 hepeHITupOoBaHH»

CamocrosrenbHas pabora Ne 26 Pemenue 3ama4 o reme «IIpon3BonHbie
00paTHBIX TPUTOHOMETPUUYECKUX (DYHKIIMI»

CamocrositenbHas padota Ne 27 Pemenue 3anad no teme «lIpousBoaHbie
NOKa3aTeIbHbIX (DYHKIIMI

CamocrosrenbHas padota Ne 28 Pemenue 3a1au no teme «MccnenoBanue
(YHKIIMM HA MAKCUMYM M MUHMMYM C ITOMOIIBIO BTOPOH POU3BOIHON

CamocrosarenbHas padota Ne 29 [ToaroroBka k UTOrOBOM KOHTPOJIBHOM padoTte
3a 2 ceMecTp

Koncyabranus




T'nmasa 7.

Judppepennuan
bynxkumnm.
IIpunoxenune
auddepenunana K
NpHOINKEHHBIM
BBIYHCJICHUAM

Tema 7.1 CpaBHeHue
0ECKOHEYHO MaJIbIX
BCIIMYNH

Coaep:xaHue y4eOHOro MaTepuaJia

CpaBHeHI/Ie OECKOHEYHO MAJIbIX BEIMYMH

IIpakTnyeckue padoThl

Tpenaxepst Ne 36 o Teme «CpaBHeHHE OECKOHEYHO MAJIBIX BETUYHHY

Tema 7.2
Huddepenuman
byHKIIUU

Coaep:xaHue yueOHOro MaTepuaJia

[Monsitue o nuddepenunane pyHkimu. ['eoMeTpudecKuii CMbICIT
middepennmana GyHKIHH.

Tema 7.3 Ilpunoxenue
muddepeHnmana K

Coaep:xanue y4eOHOro MaTepHuaJia

AOCOII0THAs M OTHOCUTENbHASI TOIPEIIHOCTH. Bounicienue npudimxeHHOro

MPUOTMKEHHBIM YHICIIOBOr0 3HaueHusl (PYHKIUU. Beruuciienus mo crnocody cTpororo yuera
BBIYMCIICHUSIM IIOIPEIIHOCTEM.
IIpakTnyeckue paéorTpl
Tpenaxepst Ne 37 mo Teme «BbrancneHus Mo cnocody CTpoOroro y4yera
MOTPEIIHOCTEN»
I'masa 8.
HeonpeneseHHbIH
HHTErpaJj
Tema 8.1 Conep:xaHue yueOHOro MaTepuaJia
Heonpenenenusiin ITepBooOpaznas ¢pynkuus. Heonpenenennslit uaTerpan. OCHOBHbIE CBOWCTBA

HWHTETPAJ U €ro
MIPOCTEHUIIINE CBOMCTBA

HEOIpeIeJIEHHOr0 uHTerpaia. Tabiu4Hble HeopeesIeHHbIE HHTEIPaJIbl

IIpakTnyeckune padoThl

Tpenaxepsr Ne 38 o Teme «BrraucieHus 1mo cnoco0y CTpororo y4aera
MOTPEIIHOCTEN»

Tema 8.2 Coaepxanue yueOHOro MaTepuaa
Henocpencrsennoe HenocpencrBeHHOE HHTETPpUPOBaHUE
HUHTETPUPOBAaHUE IIpakTHyeckue paéoThl
Tpenaxepsl Ne 39 o Teme «HenocpecTBEHHOE HHTETPUPOBAHUE )
Tema 8.3 Coaeprxkanue yueOHOIro MaTepuaa




I'eomeTpuueckue

I'eomeTpryeckue NpuIoKeHusl HEONpeAeIeHHOr0 HHTErpaa

IIPUIIOKEHUS IIpakTnyeckune padoThl 2
HEOIPENIEIEHHOTO Tpenaxepsl Ne 40 o Teme «I'eomeTprueckue NpUIIOKEHUS HEOPEIEIEHHOTO
MHTErpana UHTErpansa
Tema 8.4 @uznueckue | Conep:kaHue y4eOHOIro MaTepuasia 2
IIPUIOKEHUS du3nyecKue NPUII0KEHHsI HEONPEEIEHHOI0 MHTErpaia
HCOIIPEACICHHOI'O IIpakTHYeckHe paboThI 1
HUHTErpaa Tpenaxepnr Ne 41 no teme «Pu3ndeckre NPUIOKEHNS HEOIIPEAEIEHHOTIO
UHTErpana
I'maBa 9.
OnpenesieHHbIH
HHTErpaji
Tema 9.1 OcHoBHBIE Coaep:xaHue yueOHOro MaTepuaJia 3
CBOMCTBA U [Tonsatue 06 onpexneneHHoM uHTerpaige. OCHOBHbIE CBOWCTBA ONPEACICHHOIO
BBIUHCJICHHE uHTerpana. OnpeaeneHHblil UHTerpai Kak miomaab. OnpeneneHHblil HHTerpan
OIIPEAEIEHHOTO KaK IpeJiesl CyMMBbl. BpIunciieHre onpeielIeHHOro HHTerpaia METoA0M 3aMEeHbI
HHTErpaja IIEPEMEHHON
IIpakTHyeckne padboThl 1
Tpenaxepnl Ne 42 o Teme «BbruncieHne onpeeaeHHOro HHTerpaia»
Tema 9.2 ®uznueckue | Conep:kaHue y4eOHOro MaTepuaia 3
IIPUIIOKEHUS Beluuciienue nmyTu, npoJIeHHOTO TOYKOI. Beruncnenue paboTsl.
OIPEICICHHOTO IIpakTHyeckue padoThl 1
HHTETpa1a Tpenaxepsl Ne 43 o Teme «PU3nYECKUE NPUITOKEHHS ONPENEIEHHOTO
HHTErpana»
Tema 9.3 IlonsTHe 0 Coaepxanue yueOHOro MaTepuaia 3
muddepeHnmranTbHOM O6mwme nmoustus o quddepeHnnanbHbIX ypaBHeHusax. Juddepenmanbabie
YPaBHEHUU YPaBHEHUS C pa3lesaOUIMMUCS IepeMEHHBIMU. JInHENHbIE
nuddepeHnanbHble YpaBHEHUS IEPBOTO MOPSIKA.
KoHTpoJsibHbIe padoThl 2
HToroasi KOHTpOJIbHAsE paboTa 3a 3 ceMecTp
CamocrosiTe/ibHbIEe pa0OThI 20
CamocrosarenbHas padota Ne 30 CocraBieHue Npe3eHTaluu 10 TeMe 6
«Bpluncrienne onpeeneHHOro HHTerpasa MeToI0M 3aMEeHbl IEPEMEHHOI
CamocrosarenbHas padota Ne 31 CocraBieHue npe3eHTaluu 1o TeMe 6

«Du3nUIecKue MPUITOXKCHUSA ONIPEACIICHHOTO MHTCTpaJIar




CamocrositensHas padora Ne 32 CocTaBieHue npe3eHTaIUN 110 TEME
«JIuneiinpie tuddepeHnnanbHpIe ypaBHEHUS IEPBOTO MOPSIKA. »

CamocrostensHas padora Ne 33 [lonroroBka kK UTOrOBOM KOHTPOJIBHOU padboTe
3a 3 cemecTp

I'nasa 10. IIpsaimasi Ha
IUIOCKOCTH U ee
YPaBHEHHS.

Tema 10.1 Bexropsl Ha
110cKocT. OCHOBHBIE
MOHSTHS U
OIpeIeJIeHUs

Coaep:xaHue y4eOHOIro MaTepuaJia

[Tonstue BekTopa. CiiokeHHE U BRIYUTaHHE BEKTOPOB. Y MHOKEHUE BEKTOPA Ha
yucio. CioxxeHue BeKTopoB. IIpsimoyronbHas cuctema koopauHar. J[nuna
BEKTOpa. YTIIbl, 00pazyemMble BEKTOPOM C OcsiMU KoopAuHAT. CKalspHoe
MIPOM3BEJICHUE IBYX BEKTOPOB

IIpakTnyeckue paéorTnl

Tpenaxepst Ne 44 o Teme «CkalispHOE MTPOU3BEACHUE ABYX BEKTOPOB»

Tema 10.2 Merton
KOOpJIUHAT

Coaep:xaHue yueOHOro MaTepuaJia

Paccrosnue MCKAY ABYMsI TOYKaMHU. I[eJ'IeHI/Ie OTPEC3Ka B IAHHOM OTHOIICHUMU.

IIpakTnyeckune padoThl

Tpenaxxepnl Ne 45 no teme «MeTog KOOpaAUHAT»

Tema 10.3 YpaBHeHus
IPSIMBIX

Coaep:xaHue yueOHOro MaTepuaJa

YpaBHEHUS NPSIMBIX, MAPATIIETBHBIX OCSIM KOOPAUHAT. Y paBHEHUE OCEr
KOOpAWHAT. Y paBHEHHE NIPSIMOM, IPOXOASIIEN Yepe3 Ha4yajao KOOpAUHAT.
VYpaBHeHHE MPSAMON € YIIIOBBIM KO3(DQHUIIMEHTOM U HaYaJIbHON OpAMHATOMN.
OOu1ee ypaBHeHHE IpMOM. YpaBHEHHE NPSIMOM B OTpe3Kax Ha OCsX.

IIpakTnyeckue padoThl

Tpenaxxepsl Ne 46 1o Teme «YpaBHEHUS TPSIMBIX)

Tema 10.4 Cucremsl
TIPSIMBIX

ConepxaHue y4eGHOro MaTepuaJjia

VYpaBHeHHU ITy4Ka IPSAMBIX. Y paBHEHHE MIPSAMOM, IIPOXOIAIIEH Yepe3 1BE
JAHHBIE TOYKH. YTOJI MEXAY ABYMS IPSIMBIMH. Y CIIOBHE [TAPAJLIEIBHOCTH ABYX
IPSIMBIX. Y CII0BUE NEPIEHAUKYIIIPHOCTH ABYX NpsMbIX. [lepecedenne npsmbIx.

IIpakTHyeckne padboThl

Tpenaxepsr Ne 47 o Teme «CHCTEMBI IPSIMBIX)

I'maBa 11. Kpussble
BTOPOI0 NOPsAKA

Tema 11.1 OxpyxHOCTB

Coaep:xaHue yueOHOro MaTepuaJia

YpaBHEHHE OKPYKHOCTHU C LICHTPOM B Hayaje KOOPAUHAT. Y paBHEHHUE




OKPY>KHOCTH C LIEHTPOM B IIPOM3BOJIbHON TOUYKE. Y PaBHEHUE OKPYKHOCTH KaK
MACTHBIN CiTydail 00IIero ypaBHEHHUs! BTOPOH CTEICHH.

IIpakTnyeckue padborpl

Tpenaxxepsr Ne 48 o Teme «OKpPYKHOCTBY»

Tema 11.2 Dmnunc

Copep:kaHue y4eOHOTro MaTepuaia

Durc

IIpakTnyeckue padoThl

Tpenaxepnr Ne 49 o Teme «Duturicy

Tewma 11.3 I'unepbona

Coaep:xaHue y4eOHOIro MaTepuaJia

I'unep6ona

IIpakTnyeckune padoThl

Tpenaxepsl Ne 50 o Teme «I'unepbonar»

Tema 11.4 ITapabona

Coaep:xaHue yueOHOro MaTepuaJia

ITapaboia

IIpakTnyeckue paéorTpl

Tpenaxkepsr Ne 51 o Teme «Ilapabona

I'naBa 12. Ilpsimble u
IUIOCKOCTH B
NPOCTPAHCTBE

Tema 12.1 OcHOBHEIE
MIOHSATUS CTEPEOMETPUN

ConepxaHue y4eGHOro MaTepuaJjia

OHpeI[eJ'IeHI/ISI u 00o3HaueHMs1. OCHOBHBIE CBOICTBA INIOCKOCTH. B3anmHoe
ITOJIOKCHHUEC NIPAMBIX U IUIOCKOCTEH B IMPOCTPAHCTBC.

IIpakTnyeckue padoThl

Tpenaxepsr Ne 52 o Teme «B3anmHOe NoNI0KeHUE TPSIMBIX U TIOCKOCTEH B
MIPOCTPAHCTBE»

Tema 12.2 Coaepxanue yueOHOIro MaTepuaa

[TapannenpsHOCTH [TapannenpHbIE TpsAMAast ¥ MIIOCKOCTh. YTOJ MEXY CKPEIIUBAIOIIMMUCS

IPSIMOM M IUIOCKOCTH. | mpsiMbIMU. [lapasuienbHble MI0CKOCTH.

[TapannenbHble IIpakTnyeckune padoTnl

NIIOCKOCTH Tpenaxepst Ne 53 o Teme «IlapamienbHOCTh NPSIMOM U MIIOCKOCTH.
[TapamienpHbIE TUIOCKOCTHY

Tema 12.3 Coaeprxanue yueOHOro MaTepuaa

[IepnenukynspHsie [Ipsmas, nepneHauKyIspHas K INIOCKOCTU. 3aBUCUMOCTb MEXKIY

MMpsAMBIC U IJIIOCKOCTH

MapajuIeIbHOCTHIO U MEPHEHIUKYISIPHOCTBIO MPSMBIX U TUIOCKOCTEH.
[lepnieHIUKYISIp M HAKJIOHHAS. YT0JI MEXY NPSMOM M INIOCKOCTBIO.




IIpakTnyeckue padborTnl

Tpenaxepsl Ne 54 o Teme «lleprneHauKynspHbIe NPSIMBIE U TNIOCKOCTHY

Tema 12.4 /Isyrpannsie | Conep:kaHue y4eOHOIro MaTepuaJia

Y MHOTOTPaHHbIE YIIIbl | J[ByrpaHHbIC U JIMHEWHBIC YTkl [In01mans mpoeKun miockoi Gurypel.
[TeprienauKyssipHbIE IIOCKOCTH. MHOTOrpaHHbIN yroi.

IIpakTnyeckue padoThl

Tpenaxepsl Ne 55 no Teme «/IByrpaHHbIE 1 MHOTOI'PAHHBIE YIJIbI»

I'nasa 13.
MHOrorpaHHMKH U
IUIOIAAM UX
MOBEPXHOCTEH

Tema 13.1 Conep:xanue yueOHOro MaTepuaa

Mmuororpanuuky U ux | [lonsitre o MHororpannukax. Ilpuzma
OCHOBHBIE CBOMCTBA

Tema 13.2 Coaeprxanue yueOHOIro MaTepuaJa

Hapanneﬂennne,u Hapannenem/meﬂ

IIpakTnyeckune padoThl

Tpenaxepsl Ne 56 no Teme «[lapannenenunen»

Tema 13.3 I[lupamua Coaep:xanue y4eOHOIro MaTepHuaJia

OCHOBHBIE TOHSATHS. Hapannenbﬂme CeUcHHs. Y CeUCHHas InmupamMuja.

Tema 13.4 Ilnomanu Coaepxanue y4eOHOro MaTepuaa
MOBEPXHOCTEN [Tnomaau 60KOBOM U MOTHOM MOBEPXHOCTEH MpU3MbL. [1nomaan 60koBoi
MHOT'OTPaHHUKOB MOBEPXHOCTHU Napasuienenunena. [lnomaau 60KoBO U MOTHOM MOBEPXHOCTH

niupamubl. [Imomanyu 60K0BOM ¥ MOTHOM MOBEPXHOCTU MUPAMU/IBI.

IIpakTnyeckune padoThl

Tpenaxepsl Ne 57 o Teme «Ilnonany noBepxHOCTEN MHOTOTPAHHUKOBY

Tema 13.5 IIpaBunbHbie | ConepskaHue yueOHOro MaTepuaJa

MHOT'OrpaHHUKH HpaBI/IHBHHe MHOT'OT'PaHHUKH

I'naBa 14. ®urypsl
BpallleHUs M IJIOLAIH
MOBEPXHOCTEH

Tema 14.1 Hununap Coaeprxanue yueOHOro MaTepuaa

OCHOBHBIE TTOHSITHS. HJ'IOHIa)II) MMOBCPXHOCTHU NUJIIMH/PA.

IIpakTnyeckune padoThl

Tpenaxepsr Ne 58 o teme «lmummHap»




Tema 14.2 Konyc

Conep:kanue y4eOHOro MmaTepuasa

OcHoBHbIe nousTHs. [n01aap NOBEpXHOCTH KOHYCA.

IIpakTnyeckue padborpl

Tpenaxepnl Ne 59 no teme «Konyce»

Tema 14.3 YceueHHBIN
KOHYC

Copep:kanue y4eOHOIro MaTepuaa

OCHOBHBIE TTOHSTHA. HJ'IOIH&,Z[I) IOBEPXHOCTHU YCCUCHHOI'O KOHYCA.

IIpakTnyeckue padoThl

Tpenaxepnl Ne 60 110 TeMe «Y CEUeHHBIN KOHYC»

Tema 14.4 Chepau
mrap

Coaep:xaHue yueOHOro MaTepuaJia

OcnoBuble nousaTus. KacatenbHas miockocTs K cgepe. Yactu mapa u cdepbl

IIpakTnyeckune padoTnl

Tpenaxepsl Ne 61 no Teme «Cdepa u map»

Tema 14.5 ITnomann
MIOBEPXHOCTHU chepbl U
ee JacTei

Coaep:xanue y4eOHOro MaTepHuaJia

Huddepennman nyru. nuna qyru. [lnomanb mnoBepXHOCTH BPALICHUS.
[Tnommaape moBepxHOCTH cdepbl. [Lnomans moBepXHOCTH CHEPUIECKOro
cermenTa. I1omaap moBepxXHOCTH chepHIECKOro mosica.

IIpakTnyeckue paéorTnl

Tpenaxkepsr Ne 62 o Teme «Ilimomane NOBEpXHOCTH chepsl U ee yacTei»

T'1aBa 15. O0neMbl
MHOTOTPAHHUKOB U
TeJl BPAIIeHUsl

Tema 15.1 O0beMsI
TIPSIMBIX
napajuIesIeUuIe/ 0B,
MPU3MBI U ITWIHHIPA

ConepxaHue y4eGHOro MaTepuaJjia

OcHoBHbIe nOHATHS. OObEeM NMPAMOYTOIBHOTO Napaenenuneaa. Oobem
npsiMOil TpeyrosibHOW npu3Mbl. O6GbEM MHOTOYTOJIbHOM NPSIMON MPU3MBI.

IIpakTnyeckue padoThl

Tpenaxepst Ne 63 o Teme «O0BEMBI IPSMBIX MAPAIIEIETUIIEIOB, IPU3MBI U
LWIMHIPpa»

Tema 15.2 O6pem
r€OMETPUYECKOMN
Gburypsl ¢ 3aJaHHBIMU
TIJTOTIAISIMHA
MONEPEYHbIX CEUCHU

Coaep:xaHue y4eOHOIro MaTepuaJia

[IpumeHeHne nHTErpabHON CYMMBI K BbIYHCIIEHUIO 00beMa. O0beM
HAKJIOHHOH MPpU3MbI (HaKIOHHOTO IuinHapa). O0beM mupamubl. O0beM
ycedeHHoM nmupamuibl. O0beM Tena Bpamenus. O0beM konyca. O0bem
yceueHHOro koHyca. O0béMm mapa. O6beM mapoBoro cermenta. OobeM
miapoBoro cios. O6beM mapoBoro cekropa. O0beMbl APYTUX TeJ BpALEHUS.

IIpakTnyeckune padoThl

Tpenaxepsr Ne 64 o reme «O0BeM reoMeTprUIecKoil PUTYpPHI ¢ 33 JTaHHBIMH




IIomaaiaMu IMONCPEYHBIX CEUYCHUI

T'1aBa 16. DjaeMeHThI
KOMOUHATOPUKH U
TEOPUH BEPOATHOCTEH

Tema 16.1 DnemeHTsI Copep:kanue y4eOHOIro MaTepuaJia 2
KOMOMHATOPHUKHU Pazmemenus. [lepecranoBku. Coueranus.
IIpakTHyeckne padboThl 2
Tpenaxepsr N 65 110 Teme «IIeMeHThl KOMOMHATOPUKI)
Tema 16.2 DiieMeHTHI Coaeprxanue yueOHOIro MaTepuaJa 2
TEOpHUH BeposATHOCTEH | CorydaliHbIe COOBITHSI, BEPOSTHOCTH COOBITHS. TeopeMbl CIIOKEHHSI
BeposTHOCTEN. Teopembl yMHOKEHUS BepOATHOCTEW. POpMyIia MOJIHON
BepositHocTH. Dopmyna baiieca. [loBropenue ucnsiranuii. @opmyna
beprymn.
IIpakTHyeckne padboThl 2
Tpenaxxepsr Ne 66 o Teme «1eMEHTHI TEOPUU BEPOSTHOCTEI»
I'maBa 17. JnemeHnTbI
MaTeMaTH4eCKoi
CTATHCTHKHU
Tema 17.1 OcHOBHBIE Coaeprxanue yueOHOIro MaTepuaJa 2
3a/1a4M U MOHSTHS 3aaun MaTeMaTU4ecKol cTaTUCTUKU. ['eHepanbHast 1 BBIOOpOYHAst
COBOKYTNHOCTHU. BriOopKka ¢ Bo3BpalieHneM 1 6e3 Bo3BpatieHus. CrocoOsl
otbOopa.
IIpakTnyeckune padoThl 2
Tpenaxepsr Ne 67 o Teme «3a1a4i MATEMAaTHICCKOW CTATUCTHKI
Tema 17.2 Coaepxanue y4eOHOro MaTepuaia 1
Cratuctuueckoe OcHoBHbIE OHATUA. DMIupHueckas GyHKus pactpenenenus. [lonuron n
pacnpezeneHue rucTorpamma.
BBIOOPKHU
KoHnTpoJsbHbIe padoThl 2
Wroroas koHTpoOapHAsE paboTa 3a 4 cemecTp
CamocrosiTesibHbIC pa00ThI 60
CamocrosarenbHas padota Ne 34 CocTtaBineHre MEHTaJIbHON KapThl [0 TEME 7
«MHOrOorpaHHUKHM ¥ UX OCHOBHBIE CBOMCTBAY
CamocrosrenbHas padota Ne 35 CocraBieHre MEHTaIbHON KapThl IO TEME 7

«[Tapannenenunen»




CamocrostensHas padora Ne 36 CocTaBieHrne MEHTaIBLHOM KapThI 110 TEME 7

«ITupamuiay

CamocrostensHas padora Ne 37 CocTaBieHrne MEHTATLHON KapThI 110 TEME 7
«[Inomaan noBEpXHOCTEN MHOTOTPAHHUKOBY

CamocrostensHas padora Ne 38 CocTaBieHrne MEHTaILHON KapThl 110 TEME 7

«IIpaBriIbHBIE MHOIOTPAHHUKW

CamocrositensHas padora Ne 39 TlonroroBka K HTOroBOM KOHTPOJIBHOW paboTe

CamocrosarenbHas padota Ne 40 CocraBineHre MEHTAIbHON KapThl IO TEME 7

«Durypsl BpallleHus U TIOIIA1 TOBEPXHOCTE»

CamocrosarenbHas padota Ne 41 CocraBineHre MEHTaIbHON KapThl IO TEME 7

«O0BEeMBbl MHOTOTPAHHUKOB M TE€J BPAILICHUSD)

CamocrositenbHas pabota Ne 42 [TonroroBka kK UTOrOBOM KOHTPOJIbHOU paboTe 11
Bcero: 428

J1st XapaKTepUCTUKH YPOBHS OCBOCHHS yUeOHOTO MaTepralia UCIIOIb3YIOTCS CIeIYIOIue 0003HAYCHUS:

1. — o3HakoMUTENBHBIH (Y3HaBaHUE paHee U3yUYEHHbIX 00BEKTOB, CBOMCTB);

2. — penpOAYKTHUBHBIHN (BBIIOIHEHUE IESTEILHOCTH 110 00pa3ily, HHCTPYKIIUHU HIIH T10JI PYKOBOICTBOM);

3. — IPOAYKTUBHBIH (IUTAHUPOBAHUE U CAMOCTOSITEIBLHOE BBIIIOJHEHUE IEATEIbHOCTH, pellieHre IPOOIEMHBIX 3a1a4).



3. YciioBus peajm3aiui NPOrpaMmbl TUCHUIIJIMHBI
3.1. TpeGoBaHusi K MUHUMAJbHOMY MAaTepPHAJbHO-TEXHHYECKOMY 00ecIeYeHn 0
Peanuzanus nmporpamMmbl AUCHUIUIMHBI TpeOyeT HAIWYKs yueOHoro kabuHera «MareMaTHKa:
anrebpa ¥ Havasa aHaiau3a, FEOMETPHI»

OobopynoBaHue y4eOHOTr0o KaOMHeTA:

- pabouee MeCTO IpernoaBaTers;

- pabouue MecTa Mo KOJIMYECTBY 00YJarOIUXCs;

- ayIUTOpHAs JOCKa JUIsl MHChMa;

- YepTEXKHbIE UHCTPYMEHTHI;

- CTCHIOBBIC TAOIHUIIBL;

- KapKacHBIE MOJIEIH T€OMETPHUIECKUX (PUryp;

- FTEOMETPHYECKHE (PUTYPHI.

TexHuveckue cpeacTBa 00yUeHUsI:

- KaJIbKYJISTOPBI;

- TMEpPCOHATBHBIH KOMIBIOTEP C BBIXOJAOM B MHTEpHET, JNHIEH3MOHHBIM MPOTPAMMHBIM
obecrnieueHreM o01Iero 1 MpoPeccCuOHANIBHOTO HA3HAYCHHUS,

- MyJIbTUMEIUITHOE 000pyIOBaHUE.

3.2. UndopmanuonHoe odecrnedenne o0yueHust

Ilepeuens yueOHbIX U31aHUIl, UHTEepHET-pecypcoB, 10NOJTHUTEIbHOM JIUTEPATYPhI

OcCHOBHbBIE HCTOYHUKH:

1. boromonos H.B., Camoitnenko II.M. Marematuka: yue6nuk CIIO/H.B. boromosnos, I1.1.
Cawmoiinenko. — 5-e u3z., nepepad. u gon. — M.: U3narensctBo FOpaiit, 2019. — 401 c. — (Cepus:
[TpodeccuonansHoe 00pazoBaHuE).

2. boromonos H.B. 3amaun c¢ pemenusmu. B 2 u. Yacts 1: y4ue6. nmocodue mis CITO/H.B.
boromonoB. — 2-e u3a., ucnp. u gom. — M.: M3garensctBo IOpaiit, 2019. — 439 c¢. — (Cepus:
[TpodeccuonansHoe 00pa3oBaHUE).

3. boromonos H.B. 3amaun ¢ pemenusmu. B 2 4. Yactp 2: y4e6. mocodue mis CITO/H.B.
BoromonoB. — 2-e¢ u3n., ucnp. u jpon. — M.: UsmarensctBo HOpaiir, 2019. — 320 c. — (Cepus:
[TpodeccuonansHoe 00pa3oBaHUE).

4. Kpemep H.II., MatemaTuka s KOJUIEIDKEH: ydyeOHOE MOCOOWE Il MOCTYIAIOIINX B
By3bl/ o penakmueid H.III. Kpemepa. — 10 — e u3., mepepad. u gom. — Mocksa: M3narensctBo FOpaiiT,
2019. -346 c. — (IlpodeccuonanpHoe 0Opa3oBaHUE).

5. JlomacoBa O.M. 3agauHuk A CpegHEero NpoQecCHOHaIbHOro 00pa3oBaHUS I10

marematruke. Jlomacosa O.1. — Uxesck. 2015. — 111c.



JlonoTHUTeIbHbIE HCTOYHUKH:

1. Amnumos UI.A. Martematuka: anreOpa ¥ Hayaja MaTeMaTH4YE€CKOTO aHAIN3a, T€OMETPHUSL.
Anrebpa u Hayaia wmaremarudeckoro aHamm3a 10-11 xmaceer: ywe6. Jlns oOmeoOpa3oBar,
opraHuzaruii: 6a3oBbiii 1 yriyon.yposau / [IIILA. AnumoB u ap.]. — 7 u3a. — M.: IIpoceemenue, 2019.
—463 c. : u.

2. bammakoB M.U., Maremaruka. 3agagHuk : ydae0. mocobue [uist oOpa3oBar. YupexaeHun
Hau. ¥ cpea. npod. ObpazoBanus / M.M. bammakoB. — 2-¢ u3f.,crep. — M.: M3garensckuii IEHTP
«Axagemus», 2013. — 416 c.

3. bammakop M.U., Maremaruka: y4eOHMK I8 YYPESKICHUM Ha4. M cped. mpod.
obpazoBanus / M.U. bammakoB. — 5-¢ u3n., ucnp. — M.: M3narensckuit neHTp «Akamemus», 2014r. —
256 c.

4. bammakoB M.U., Matemaruka (0a30BbIli ypoBeHb): yueOHHMK ansi 11 kiacca: cpeanee
obmee obpazoBanue / M.W. bammakoB.— M.: M3naTenbckuii neHTp «Akaaemus», 2014. — 320 ¢

5. bammako M.U., Matematuka (6a30BbIii ypoBeHb): yueOHUK st 10 kiacca: cpemHee
obmiee oopazoBanue / M.U. bammakos.— M.: M3garensckuii ieHTp «Akagaemus», 2014. — 304 ¢

6. bammakoB M.U., Marematuka 10 kiacc: cOOpHUK 3am1ad: cpeaHee ooOiiee oOpa3oBaHue /
M.U. bammakoB.— M.: 3patenbckuil neHTp «Akaaemus», 2014. — 272 ¢

7. bammakoB M.U., Marematuka 11 kiacc: cOOpHUK 3amad: cpeaHee (MOJHOE) oOIIee
obpazoBanue / M.1. BammakoB.— 3-¢ u3a. - M.: U3narenbckuit neHTp «Akagemus», 2014, — 288 ¢

8. T'yces B.A., MaTtemaruka [iist mpodeccHii U CreuaIbHOCTEH COIUAIbHO-DKOHOMUYECKOTO
npodwis: ydeOHUK Ui 00pa3oBat. yUpeKIAeHUN Had. u cpell. npod. odpazoBanus / B.A. I'yces, C.I.
['puropres, C.B. UBonruna. — 3-¢ u3n., crep. — M.: U3narensckuii neHTp «Akagemus», 2012, — 384c.

9. «BukTopwus mirocy, Maremaruka B TabmuIax u cxemax. sl IIKOJTBHUKOB M aOUTYpPHEHTOB.
Uzn. 2-e, uctip.u pom. CII6, «Buktopus mitocy, 2012. — 224 ctp.

10. EpmoBa A.Il., I'ono6opoasko B.B., Best mikonpHas MaTtemMaTuka B CaMOCTOSITENIBHBIX U
KOHTpPOJIbHBIX paboTax. Anredpa 7-11. — M.: Unekca, 2010, - 640 c.

11. MopakoBuu A.I'., Anrebpa 9 kmacc : Meroaudeckoe mnocobue ans yuurens / AT
Mopnakosuy, [1.B. CemenoB. — M.: Muemo3suna, 2010. — 72c.: ui.

12. Omnbxosas JI.C., Maremartuka. IloBropenue kypca B popmate EI'D. Pabouas nporpamma:
yaeOHo-MeToanueckoe nmocooue / nmon penakmueint O@.d. Jlpicenko, C.}O. KynabyxoBa. — PocToB-Ha-
Hony: Jlernon-M, 2011. — 176c. — (I'otoBumcs k EI'D).

13. Pypykun A.H. Iloypounble pa3paboTku mo anreOpe M HauyanaMm aHaiuza: 10 kiacc.-
M.:BAKO,2011. - 352¢. - (B momolis MKOIEHOMY YYUTEIO).

14. Turapenko A.M., 6000 3aga4 Mo MaTeMaTHKe OT MPOCTEHINNX 0 OJUMITHAIHBIX / A.M.

Tutapenko. — PocroB u/]l : ®ennkc, 2011. — 432 ¢. — (3apaBcTBYH, mkomnal).



15. YepxkacoB O.}O., Maremaruka. [locobue misi mocTymarmmux B BY3bl : yueO. mocodue /
O.10. Yepkacos, A.I'. fAkymes. — M.: [Ipoda, 2010. — 653,[3] c. : un.

16. Sposenko B.A., Iloypounsie paspaborku mo reomerpum: 10 xmacc / Coct. B.A.
Sposenko. - M.: BAKO, 2009. - 304 c. — (B momMo1ip mKOJIbHOMY YYUTENIO).

HNHTepHET pecypcebl:

1. JIucranuuonHoe ooyuenue. Pexxum noctyna: https://myl.1september.ru/request.php
2. ITopran Math.ru: OubaMoTEKa, MeoUaTeKka, ONUMIIMAALI, 3aIadH, Hay4HbIC IIKOJIbI,

YUUTEIbCKAs, HICTOPHS MaTeMaTUKH. Peskum mocrtyma: http://www.math.ru

3. Tazera "Maremaruka" wusnmarenbckoro goma '"llepBoe cenTsa0ps". Pexum pocryna:

http://mat.1september.ru

4. 3aHuMarenbHas MaTeMaTWKa _  IIKOJbHUKaM (OJIMMIIMAJbI, WIPbI, KOHKYpPCHI IIO

maremartuke). Pexxum goctym: http://www.math_on_line.com

5. Jlormueckue 3aauu ¥ rojoBosIoMKH. Pexxum noctyna: http://smekalka.pp.ru

6. Caiit mas moaroroku Kk EI'D. Pesxxum noctyna: http://reshy.ege.ru
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4. KOHTPOJIb M OlleHKA Pe3yJIbTATOB OCBOECHUSI YUeOHOMH TUCUMIINHBI

KoHTpo/1b M OLEHKa pe3yabTaToB OCBOEHHUS YUeOHOH AMCUMIUIMHBI OCYHIECTBISETCS

nmpenoaaBaTcyi€M B IIPOLECCE IMPOBCACHUA IMPAKTUYCCKUX, CAMOCTOATCIBHBIX, KOHTPOJBbHBIX pa60T n

JK3aMeHa.
Pe3yabTaThl 00yueHus @DopMbI U METOAbI KOHTPOJISI U OLIEHKHU
(ocBOEHHBbIE€ YMEHMSI, YCBOCHHbIE 3HAHMS) pe3yJbTaToB 00y4YeHus
Ymenus:
AJITEBPA
- BBIIOJIHATH apupmernyeckue nerctus Hag | OlieHKa pe3yJabTaTOB BBIOJIHEHUS:
qucjiaMu, Co4€Tas YCTHBIC U TIMCbMCHHBIC HpaKTI/I‘-IeCKOf/'I pa6OTBI; CaMOCTOSITECIbHOM

NIPUEMBI; HAXOJIUTh MPUOTIKEHHBIC 3HAYCHHUST | paOOThI; KOHTPOJIBHOM pabOoThI, FK3aMeHa.
BEJIMYMH U MOTPEITHOCTH BBIYUCIICHUN
(abconroTHAsE 1 OTHOCHUTEIIbHAS ); CPABHUBATh
YHUCJIOBBIC BRIPAKEHUS;

- HAXOJIUTh 3HAYEHUS KOPHs, CTECIICHHU, OueHKa pe3yabTaToOB BbIIIOJIHEHHUS:
norapudma, TPUTOHOMETPHUIECKUX MPAKTUIECKON PabOTHI; CAMOCTOSITEITLHOM
BBIPAKEHUI HA OCHOBE ONPEACIICHUS, paboThl; KOHTPOJIBHON pabOTHI, IK3aMEHA.

UCIOJIB3YS MPU HEOOXOMMOCTHU
MHCTPYMEHTAIILHBIE CPEJICTBA; I10JIb30BATHCS
IpUOIMKEHHOM OLEHKOM MPU MPaKTUYECKUX

pacuerax;
- BBITIOJTHSATH IPE0Opa30BaHUs BBIPAXKECHUI, OreHka pe3yabTaToB BHIIOTHEHUS:

npuMeHsst GOPMYIIBI, CBSI3aHHBIE CO MPaKTUYECKON pabOThI; CAMOCTOSITEIHLHOM
CBOIiCTBaMH cTerneHeil, morapudmos, paboThI; KOHTPOJIBHON pabOTHI, SK3aMEHA.

TPUTOHOMETPHUYECKUX (DYHKIINH;

DyHKIUHN U TpadUKH

- BBIUUCIIATH 3HaU€HUE (PYHKIIMU 1O OneHka pe3yabTaToOB BBIIIOJHEHMS:
3a/laHHOMY 3HA4€HHIO apryMeHTa Mpu MIPAKTUYECKON pabOThI; CAMOCTOSITEILHOM
pa3InYHbIX crioco0ax 3afaHus QyHKINU; paboThI; KOHTPOJILHOW PabOTHI, IK3aMeHa.

- ONpeaACIsITb OCHOBHBIC CBOMCTBA YHCIIOBBIX OI_[eHI(a PE3YJIbTATOB BBIITIOJIHCHUS:

(GyHKIMHI, WJUTIOCTPUPOBATh UX Ha TpaduKax; | MPaKTUYECKOW pabOThl; CaMOCTOSTEIILHON
paboThI; KOHTPOJILHOW PabOTHI, IK3aMeHa.
- CTPOUTD I'padMKU U3YUEHHBIX (YHKIHUH, OrneHka pe3yabTaToOB BBIIIOJHEHMS:
WJUTFOCTPHUPOBATH 10 TpaduKy CBOMCTBA MPaKTUYECKON PabOThI; CAMOCTOSATEIBHOM
3JIEMEHTApHBIX (QYHKIIMIA; paboThI; KOHTPOJILHOW PabOTHI, IK3aMEHa.
- MCII0JIb30BATh MOHATHE QYHKIUU IS OrneHka pe3yabTaToOB BbIIIOJHEHMUS:
ONMCAHUA U aHAJIN3a 3aBUCUMOCTEN PAaKTUYECKON paboThl; CAMOCTOSTEIHHOM
BEJINYMH; paboTHI; KOHTPOJIBLHON PabOTHI, K3aMEHa.
Havana mareMaTH4eCKOro aHAJIM3a
- HaXOJIUTh MPOU3BOIHBIE DJIEMEHTAPHBIX OrneHka pe3yabTaToOB BBIIIOJHEHMS:
byHKIH; MIPAKTUYECKON pabOThI; CAMOCTOSITEILHOM

paboThI; KOHTPOIHHON pabOTHI, SK3aMEHa.

- UCIIOJIB30BATh MPOU3BOJIHYIO JJIAA U3YUYCHUA OHCHKa PE3YIbTATOB BBINTOJIHCHU A
CBOMCTB (DYHKIIMIA U TOCTPOCHUS TpaUKOB; MPAKTUIECKON PabOThI; CAMOCTOSITETEHOM
paboThI; KOHTPOJIBLHOMN PabOTHI, K3aMEHa.




- IPUMEHSATH IPOU3BOJHYIO JJI IPOBEACHUS
NpUOJIMKEHHBIX BBIYUCICHUHN, peliaTh 3a/1a4u
IIPUKIJIATHOTO XapaKTepa Ha HaXOKICHHUE
HauOO0JIBIIEr0 U HAMMEHBIIETO 3HAYCHMUS],

Onenka pe3yabTaToOB BBIIIOJIHEHMS:
NPaKTUYECKON pabOTHI; CAMOCTOSITEIHHOMN
paboThI; KOHTPOJILHON PabOTHI, 3K3aMEHa.

- BBIYUCJISATH B HpOCTefIHIHX ClIydadax rJiomaan
¥ 00bEMBI C HCITOJIL30BAaHUEM OIPEICIICHHOTO
UHTErpaa;

OrieHka pe3yabTaTOB BBITIOJIHEHHUS:
MPAKTUYECKON pabOThI; CAMOCTOSITEIILHOM
paboThI; KOHTPOIBHON PabOTHI, SK3aMEHA.

ypaBHeHHH H HEPABCHCTBA

- pemaTh paloOHaIbHbIE, TOKa3aTeIbHBIC,
norapumuyeckKue, TPUrOHOMETPUUYECKUE
YpaBHEHUS, CBOJSIINECS K TUHEHHBIM U
KBaJIPaTHBIM, a TAK)KE aHAJIOTUYHbBIE
HEPaBEHCTBA U CUCTEMBI;

OrieHka pe3yabTaTOB BBITIOJIHEHHUS:
NPaKTUIECKON pabOThl; CAMOCTOSITEILHON
paboThI; KOHTPOIBHON PAOOTHI,
WH/IMBUYAJIbHOTO MTPOCKTA U IK3aMeHa.

- HCIIOJIb30BaTh rpaUuecKuil METO] pelICHHUS
YpaBHEHUI U HEPABEHCTB;

OreHKa pe3ysIbTaToOB BBITIOJTHCHUS:
MPAKTUIECKON PabOTHI; CAMOCTOSITEITLHOM
paboThI; KOHTPOJIBLHOMN PaOOTHI,
WHIMBUIYAILHOTO TIPOSKTA U dK3aMeHa.

- 1300pakaTh Ha KOOPJMHATHOM MJIIOCKOCTH
peleHusl ypaBHEHUH, HEPABEHCTB U CUCTEM C
JBYMS HEU3BECTHBIMU;

OreHka pe3yabTaToB BHITIOTHEHHUS:
MIPAKTUIECKON PabOTHI; CAMOCTOSITEIILHOM
paboThI; KOHTPOJILHOM PabOTHI,
WHIMBUIYAIBHOTO TIPOSKTA U dK3aMeHa.

- COCTaBJIATh U pelllaTh ypaBHEHUs U
HEPAaBEHCTBA, CBA3BIBAIOIINE HEU3BECTHHIE
BEJIMYMHBI B TEKCTOBBIX (B TOM YHCIIE
IPUKIIAIHBIX) 3a/1a4ax.

OreHka pe3yabTaToOB BHITIOTHEHHUS:
MPAKTUIECKON PabOTHI; CAMOCTOSITEITLHOM
paboThI; KOHTPOJILHOM PabOTHI,
WHWBUIYAIEHOTO TIPOEKTa U 3K3aMeHa.

KOMBHUHATOPHKA, CTATUCTUKA "
TEOPHS BEPOSITHOCTEM

- pemaTth IpocTeiinre KOMOMHATOPHbBIE
3aJ1a4i METO/IOM Iepedopa, a TAKKe C
MCIIOJIb30BaHUEM M3BECTHBIX (hOPMYIT;

OreHka pe3yabTaToB BHITIOTHEHHUS:
MPaKTUYECKON pabOThI; CAMOCTOSITEIHLHOM
paboThl; KOHTPOJILHON PabOTHI, IK3aMeHa.

- BBIYUCJIATH B HpOCTeI\/'IIHI/IX cnyqaﬂx
BEPOSITHOCTH COOBITUI Ha OCHOBE TIOJICUETA
YUCIIa UCXOOB;

OrieHka pe3yabTaTOB BHITIOJIHEHHUS:
MPAKTUIECKON PabOThI; CAMOCTOSITETEHOM
paboThI; KOHTPOJIBHON PadOTHI, HK3aMEHa.

I'EOMETPUA

- pacro3HaBaTh Ha YePTEKaX U MOJEIIAX
IIPOCTPAHCTBEHHBIE (POPMBI; COOTHOCUTH
TpeXMepHbIE OOBEKTHI C X OMHCAHUIMU,
N300paKCHUSIMU;

OneHka pe3yabTaTOB BBIIOJIHEHUS:
MIPAKTUYECKON pabOThI; CAMOCTOSITEILHOM
paboThI; KOHTPOJILHOW PabOTHI, IK3aMEHa.

- OIIMCBIBATh B3aMMHOE PACIIOJIOKEHHE
IPSIMBIX U IIJIOCKOCTEH B MPOCTPAHCTBE,
apryMEHTHPOBATh CBOU CYXXJEHHSI 00 37TOM
PacHoJIOKEHUH;

OrneHka pe3yabTaToOB BBIIIOJHEHMS:
MIPAKTUYECKON PabOThI; CAMOCTOSITEILHOM
paboThI; KOHTPOJILHOW PabOTHI, IK3aMeHa.

- aHAJIM3UPOBATH B MPOCTEUIINX CIydasx
B3aMMHOE PACIIOJIOKEHUE 0OBEKTOB B
MIPOCTPAHCTBE;

OrneHka pe3yabTaToOB BBIIIOJHEHMS:
MIPAKTUYECKON pabOThI; CAMOCTOSITEILHOM
paboThI; KOHTPOJILHOW PabOTHI, IK3aMEHa.

- I/1306pa)KaTB OCHOBHBIC MHOT'OT'PAHHUKH U
KPYTJIBIC TCJIAa; BBIIIOJIHATE YCPTEKU 110
YCJIOBUSAM 3aJia4;

OrneHka pe3yabTaToOB BBIIIOJHEHMS:
MIPAKTUYECKON pabOThI; CAMOCTOSITETLHOM
paboThI; KOHTPOJIILHOW PabOTHI, IK3aMEHa.

- CTPOMTH IPOCTEHIINE CeueHUs Kyoa,
MIPU3MBI, TUPAMUIBL;

OrneHka pe3yabTaToOB BBIIIOJHEHUS:
MIPAKTUYECKON pabOThI; CAMOCTOSITEILHOM
paboThI; KOHTPOJILHOW PabOTHI, IK3aMEHa.




- pelaTh IUTAHUMETPHYCCKHE U TIPOCTCHIITNE
CTEpEeOMETPUYECKHUE 3a/1aUl Ha HAXOKICHHE
FCOMETPHYCCKHUX BEIIMYUH (JIJIMH, YTJIOB,
riomaaei, o0bLeMoB);

Onenka pe3yabTaToB BBIIIOJHEHUS:
NPaKTUYECKON pabOTHI; CAMOCTOSITEIHHOMN
paboThI; KOHTPOJILHON PabOTHI, 3K3aMEHa.

- UCTIOJIH30BATh TIPU PEIICHUU
CTEPEOMETPUYCCKUX 3a/1a4

OneHka pe3yabTaToB BBIIIOTHEHHUS:
NPAaKTUYECKOH pabOThI; CAMOCTOSITEIHLHOMN
paboThl; KOHTPOJIBHON pabOThI, IK3aMEHa.

INIAaHUMETPHUICCKUEC (baKTBI U MCTOAbI,
- IPOBOAUTDL AOKA3aTCIBbHBIC PACCYKACHUA B
XO0[€ pCUICHMU 3aaa4.

OneHka pe3yabTaToB BBIIIOTHEHHUS:
NPAaKTUYECKON pabOThI; CAMOCTOSITEIHHOMN
paboThl; KOHTPOJIBHON pabOTHI, IK3aMeHa.

3HAHUA:

- 3HaUeHHE MaTeMaTHYEeCKOMN HAaYKHU IJId
pelIeHHUs 32124, BOSHUKAIOLIUX B TECOPUU U
[IPAKTUKE; IIUPOTY U B TO XK€ BpEMs
OrPaHUYCHHOCTH IPHUMCHEHHS
MAaTCMAaTUYCCKHUX MCTOA0B K aHAJIM3Y U
MCCIIC/IOBAaHHIO TIPOLIECCOB U SIBIICHUIT B
NpUPOJIE U OOIIECTBE;

OrnieHka pe3yabTaTOB BBITIOJIHEHHUS:
MPAKTUYECKON PabOThI; CAMOCTOSITEILHOM
paboThI; KOHTPOJILHON PabOTHI, IK3aMEHa.

- 3HaU€HHUE MPAKTUKHU U BOIIPOCOB,
BO3HHKAIOIIHUX B CAMOI MaTeMaTUKE IS
(dbopMUPOBaHUS U PA3BUTHS MAaTEMAaTUYECKOM
HAyKHW; UCTOPHUIO PA3BUTHSI MIOHSTHS YUCTIA,
CO3/1aHUA

MaTeMaTUYeCKOIo aHallnu3a,

BO3HUKHOBEHHUSI U PA3BUTHUS T€OMETPUH;

OreHka pe3yabTaToOB BHITIOTHEHHUS:
NPaKTUYECKON pabOTHI; CAMOCTOSITEIHLHOM
paboThI; KOHTPOJIBHON pabOTHI, IK3aMEHA.

- YHUBEpCAJIbHBII XapaKkTep 3aKOHOB JIOTUKU
MaTEMaTUYECKUX PACCyKICHUMN, UX
MPUMEHUMOCTH BO BCEX 00JIaCTIX
YeJI0BEUECKOM JIeITEIbHOCTH,

OrneHka pe3yabTaToOB BBIIOJHEHMS:
MIPAKTUYECKON pabOThI; CAMOCTOSITEILHOM
paboThI; KOHTPOJILHOW PabOTHI, IK3aMEHa.

- BEPOSITHOCTHBIN XapaKTep pa3InIHbIX
MPOIIECCOB OKPYKAIOIIETO MUPA.

OrneHka pe3yabTaToOB BBIIOJHEHMS:
MIPAKTUYECKON pabOThI; CAMOCTOSITEILHOM
paboThI; KOHTPOJILHOW PabOTHI, IK3aMEHa.

Pa3zpa6orumk:
[TpenogaBarens [ BIIOY PC () «Jlenckuit

TEXHOJIOTUYECKUI TCXHUKYM»

Kynpunosa B./I.




