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1. MACIIOPT IMPOT'PAMMBI YYEBHOM JAUCIUILIMHBI

MareMaTuka

1.1. O6aacTh NpUMEHEHHs] POTrPaAMMBbI

[IporpamMma y4yeOHOW AMCUUIUIMHBI SBJISIETCS YacTbl0 OCHOBHOW MpodecCHOHATbHON
oOpa3oBarenbHOil mporpammbl B cooTBercTBUU ¢ ®I'OC mo mpodeccun CIIO 18.01.27
MaIuHHICT TEXHOJIOTHYECKUX HACOCOB U KOMITPECCOPOB.
1.2. MecTO0 AUCUMILIMHBI B CTPYKTYpe OCHOBHOI mnpodeccHoHAIBLHOH 00pa3oBaTebHOM
NMPOrpaMMbl: TUCIHUIUIMHA BXOAUT B 00111€00pa30BaTeIbHbIN HUKIL.
1.3. Heqm u 3a1auyM AUCHUILIMHBI — TPeOOBAHUS K pe3yJIbTATAM OCBOEHUS] y4eOHOI

AUCHUILIMHBI
B pesynbrare ocBoeHuUs: yueOHON AUCHUIIIMHBI 00yUYaIOLIUICS T0JKEH YMeTh!

AJITEBPA
- BBITIOJIHATH apu(METHYECKHE JCHCTBUS HaJl YUCIIaMH, COUeTast yCTHBIC U ITMCbMEHHBIE
IIPUEMBbI; HAXOAUTh NPUOIMKEHHBIE 3HAUEHUS BEJIMYUH U MTOTPEIIHOCTH BHIYMCICHUN
(abcomroTHast M OTHOCUTENbHAS); CPABHUBATh YHCIIOBbIE BHIPAXKECHUS;
- HAXO/IUTh 3HAUEHUsI KOPHS, CTEIIEHH, JOrapuQma, TPUrOHOMETPUIECKUX BBIPAXKEHUN Ha
OCHOBE OIpe/IeNICHUS], UCII0Nb3YsI P HEOOXOAUMOCTH HHCTPYMEHTAJIbHBIE CPE/ICTBA;
[10JIb30BATHCS NPUOIMIKEHHOM OLIEHKOM NP MPAaKTUYECKUX pacueTax;
- BBIMOJIHATH Mpeo0pa30BaHMsl BEIPAXKEHUH, TPUMEHsS (GOPMYJIbI, CBA3aHHBIE CO CBOWCTBAMHU

CTeTeHeH, JorapupmMoB, TPUTOHOMETPUUECKUX (DYHKIIHIA;

DyHKIUHN U TPaPUKH
- BBIYHCIIATH 3Ha4eHHE (DYHKIIMHU 10 3a/JaHHOMY 3HAaYeHHIO apryMEHTa MpHU Pa3IMYHBIX croco0ax
3a1aHus QyHKIUY;
- OTIpeNIENSITh OCHOBHBIE CBOMCTBA YHCIOBBIX (DYHKIIMH, HIUTIOCTPUPOBATh UX Ha TpaduKax;
- CTpoUTh TIpadUKH H3YYEHHBIX (YHKIHMH, WUIIOCTPUPOBAaTh 1O TIpaduKy CBOMCTBA
AJIEMEHTApHBIX (PYHKIINH;

- UCIIOJIL30BAaTh IIOHATHUC (I)YHKLII/II/I JIJIS OTIMCaHUS M aHaJIn3a 3aBUCHUMOCTEN BCIIMYHH,

Hayana maTreMaTH4ecKOro aHaJIM3a
- HaXOJUTh MPOU3BOIHBIE 3JIEMEHTAPHBIX (PYHKIIHII;
- MCII0JIb30BATh MTPOU3BOIHYIO JIJISl U3yUEHUsI CBOMCTB (DYHKUIUN U MOCTPOEHUS TPapuKOB;
- IPUMEHSATH TPOU3BOIHYIO JUISI TPOBEACHNUS MPUOIMKEHHBIX BHIUMCIICHUH, pelaTh 3ajauu

IMMPUKJIIAAHOT'0 XapaKTCpa Ha HAXOXKICHUC HanOOJIBIIET0 ¥ HAUMEHBIIIETO 3HA4YCHMUAA,



- BBIYUCJISTH B HpOCTeI\/'IHII/IX ClIy4dasax Iiomaian 1 00BEMEBI C MCITOJIb30BAaHUEM OIpECaACIICHHOI'O

UHTErpaa;

YpaBHeHusI 1 HepaBeHCTBA
- pelarh paluoHaIbHbIE, TOKa3aTeIbHbIE, JOrapUPMHUUECKUE, TPUTOHOMETPUYECKHE
YPaBHEHMsI, CBOJAIINECS K IMHEMHBIM U KBaJpaTHbBIM, a TAK)KE aHAJIOI'MYHbIE HEPABEHCTBA U
CUCTEMBI;
- UCTIOJIH30BATh TPAPUUECKUI METO] pEIIeHUs] YPaBHEHUI U HEPAaBEHCTB;
- 1300pakaTh Ha KOOPAMHATHOM IJIIOCKOCTHU PEIIEHUS YPABHEHUI, HEPABEHCTB U CHCTEM C
JIByMsl HEU3BECTHBIMH;
- COCTaBJIATh U pelIaTh YPAaBHEHMsI U HEPABEHCTBA, CBA3BIBAIOILNE HEU3BECTHBIE BETMUYHUHBI B
TEKCTOBBIX (B TOM UHMCJI€ NPUKIIAAHBIX) 3a]a4ax.

KOMBHUHATOPHUKA, CTATUCTUKA Y TEOPUS BEPOATHOCTEM
- pemaTh npocTeiine KOMOMHATOPHBIE 3a/1a4l METOIOM Iepedopa, a TaKXKe ¢ UCIOIb30BAHUEM
U3BECTHBIX (hOpMYIT;
- BBIUMCIATH B MPOCTEHIIMX CIydyasX BEPOSITHOCTUM COOBITUH Ha OCHOBE IOJCYETa YHuCia

HCXOJOB,

IF'EOMETPUS
- pacro3HaBaTh Ha YePTEKAX M MOJCIISAX MPOCTPAHCTBEHHBIC (DOPMBI; COOTHOCUTH TPEXMEPHBIC
00BEKTHI C UX ONMUCAHUSIMH, H300paAKEHUAMU,
- OMHUCHIBATh B3aMMHOE PACIONIOKEHUE MPSIMBIX U TIIOCKOCTEH B MPOCTPAHCTBE,
aApeyMeHmupo8ams 80U CYHCOeHUs 00 IMOM PACNONIONCEHUU,
- aHAJTM3UPOBATH B TIPOCTEHUINNX CIydasX B3aUMHOE PACIIONIOKEHHE 0OBEKTOB B IPOCTPAHCTBE;
- 1300pakaTh OCHOBHBIC MHOTOTPAHHHUKY M KPYTJIbIC TEJIA; BBITIOIHATH YEPTEIKHU 110 YCIIOBUSAM
3a/1ay;
- cmpoums npocmetiuiue cevenus Kyoa, npuzmul, NUPAMuUobsL,
- pelmIaTh IUTAHUMETPUYECKHUE U TIPOCTEHINNE CTEPEOMETPUICCKIEC 3219l Ha HAXOXKICHHE
T€OMETPUUYECKHUX BEJIMYUH (JJIMH, YTJIOB, IUIONIa/Iel, 00bEMOB);
- HCTIOJIb30BATh MPH PEIICHUU CTEPEOMETPUUECKHX 3a1a4 IIIaHUMETPUIECKHe (PaKThl U METOMBL;

- IPOBOAUTDH AOKA3ATCIBHBIC PACCYKACHUA B XOAC PCUHICHUA 3a1aY.

B pesynbpTare ocBoeHHS y4eOHOM TUCIUTUIMHBI 00YYaIOIIUICS TOJDKEH 3HATD!
- 3HAYCHHE MaTeMaTHIECKON HAYKH ISl pEIICHUs 3a/1a4, BO3HUKAIONIUX B TEOPUH U MPAKTHKE;
HIMPOTY U B TO K€ BPEMSI OTPAaHUUYEHHOCTh PUMEHEHHUSI MaTEMAaTHYECKUX METOJIOB K aHAIIU3Y U

HCCJIICAJOBAHUIO ITPOLCCCOB U SIBIICHUI B npupoac n O6IJ_IGCTBC;



- 3HaU€HUE MPAKTUKHU U BOIPOCOB, BOZHUKAIOIIUX B CAMOM MaTeMaTuke sl QOpMUpPOBaHUS U
Pa3BUTHUSI MAaTEMAaTUYECKON HAYKU; UCTOPHUIO PA3BUTHSI MOHSTHS YUCIIA, CO3TAHUS
MaTEeMaTUYeCKOro aHalin3a, BOSHUKHOBEHUSI M Pa3BUTHUSI TECOMETPUU;

- YHUBEpPCAJIbHBINA XapaKkTep 3aKOHOB JIOTUKU MAaTEMaTHUYECKUX PacCyKIEHHUH, UX MPUMEHUMOCTh
BO BCEX 00J1aCTSIX YEJIOBEUECKOH AeATeIbHOCTH;

- BEPOSITHOCTHBIN XapaKTep pa3Iu4HbIX [IPOLIECCOB OKPYIKAOLIEr0 MUPA.

1.4. Kosim4ecTBO 4aCOB HA OCBOEHHE MPOTrPaMMBbl Y4eOHOH TMCHUNIMHBI:
MaKCUMaJIbHOU yueOHOM Harpy3ku odydatomierocs 428 4yacoB, B TOM YHCIIE:
00s13aTeNIbHOM ay TUTOPHOM yueOHOI Harpy3Kku oOydaromerocs 285 yaca;
CaMOCTOSTENbHOM paboThl 0Oyyaromierocs 142 yacos,;

KOHCYJbTaIuii 1 yacos.



2. CTPYKTYPA Y COJAEP)KAHUE YUYEBHOM JUCIIUILINHBI

2.1. O0beM y4eOHOM TMCHUIIMHBI U BHAbI YU4eOHOIl padoThl

Bup yueOHoii paboTbl

Oobvem uacoes

MakcumanbHas yyeOHass Harpys3ka (Bcero) 428
O06s13aTesibHAs ayIUTOPHAsI ydeOHAasi HATPy3Ka (Bcero) 285
B TOM YHCIIE:
TEOPETHUYCCKUE 3aHITHS 167
MPAKTHYECKHUE 3aHATUS 118
B T.4. KOHTpOJBHBIE pabOTHI 10
CamocTrosiTeJibHasi padoTa o0yuaruierocsi (Bcero) 142
B TOM YHCIIE:
Pemenne npumepos (3aaay) 28
[Toaroroska cooOLIEHUS 4
CocraBieHre MEHTaJIbHON KapThl ol
CocTaBeHUe NPe3eHTAIUU 25
IToaroToBka K KOHTPOJILHOM paboTe 34
KoHncyabTanuu 1

Umoeosas ammecmayus 8 hopme IK3aMeHa




2.2. TemaTH4eCKHUil IJIaH U coJep:kaHue YUeOHO# tucuuniuabl MaTtemaTuka: ajredpa U Ha4ajla MaTeMaTHYeCKOro
aHaJIM3a, FeOMeTPHUs

HaumeHoBaHue Conep:xkanue yueOHOIro MaTepuaJa, 1adopaTopHble U NPAKTHYECKHE O0bem yacoB YpoBeHb ocBOCHHS
pa3aesioB U TeM padoThl, caMoCTOsITe/IbHASL padoTa 00yyalIuMxcs, KypcoBasi padora
(mpoeKT)
1 2 3 4
I'naBa 1. JIuneiinbie n 25
KBa/IpaTHbIE
YPaBHEHMSA H
HepaBeHCTBA.
DJIeMeHTbI
BbIYHMCJIUTEIbHOM
MaTeMaTHKH.
Tema 1.1. Coaep:xanue y4e0HOIo MaTepuaJia 1 1
Panmonansneie uncna. | HarypanbHbie uncia. J{poOHbie uncia. OrpuiaTelibHbie Yucia. MHOXECTBO
WppatnmonansHble LeNbIX yhcesl. MHOXECTBO pallMOHaIbHbIX yncesl. OCHOBHbIE 3aKOHBI JEHCTBUIM
qucia. HaJ palloHaIbHBIMU yncaamu. [IpencrapneHne paluoHaIbHbIX YHCET
ITonsATHE O MHUMBIX JecITUUHBIMU JIpo0simu. [lepuonnyeckue npodu. OOpailieHue 4ucToi
KOMIUIEKCHBIX YHCIaX. | IEPUOANYECKOI 1poOu B 00bIKHOBEHHYI0. OOpalieHrne cMemanHoMi
MepUOIUYECKOr IpoOu B 0OBIKHOBEHHYIO. MpparmonanbpHbie Yucia.
JelicTBuTenpHble uncia. AOCOIIOTHAS BEIMYMHA AEHCTBUTEILHOIO YHCIIA.
Jlenenue Ha Hynb. [IoHATHE 0 MHUMBIX U KOMIUIEKCHBIX YHCIaX.
["'eomeTpuueckast HHTEpPIIpETALMs KOMIUIEKCHBIX uucen. CliokeHue u
BbIUNTAHUE KOMIUIEKCHBIX YHCEN. Y MHOXKEHHE KOMIUIEKCHBIX YHCEN, 3aJIaHHBIX
B anireOpandeckoit popme. JleneHne KOMIUIEKCHBIX YHCEl, 33/1aHHBIX B
asnreOpanyeckoit popme. Bo3BereHne KOMIUIEKCHBIX YHCEIl B CTENEHb.
IIpakTyeckue padoThl 1 2
Tpenaxepsl Ne 1 «Apudmernyeckne BEIYUCICHUSD)
Tpenaxepbl Ne 2 «KommiekCHbIE Ynciay
Bxoanasn KonTposbHbie padoThl 2 3
KOHTpPOJibHasi pabora | KoHTpospHas paboTa 3a Kypc OCHOBHOTO 00I11ero o0pa3oBaHus
Tema 1.2. Meton Coaep:xaHue yueOHOT0 MaTepuaJia 1 1
KOOpAWHAT Metoxa KoopAHHAT
Tema 1.3. Copepxxanue yueOHOro MaTepuaJia 1




[TorpemnocTn
MPUOTIM>KEHHBIX
3HAYEHUI YnCell

AOcomoTHas  MOTPEIIHOCTh W TpaHuia  aOCONIOTHOW  MOTPEIIHOCTH
NpUOMMKEHHBIX 3HAa4YeHWH uucend. BepHele M 3Havamume OUQpH YUCIA.
OTHOCHUTEBHAS MMOTPEIIHOCTh MPUOIMKEHHOTO 3HaYeHus1 yncia. OKpyriieHue
Y TIOTPEIIHOCTh OKPYTJICHUSL.

IIpakTH4eckue padoThl

Tpenaxepnl Ne 3 «IlorpemHoOCTH TPUOJMKEHHBIX 3HAYCHUH YHUCEI»

Tewma 1.4. JleiicTBust
HaJ IPUOINKECHHBIMU
3HAUYCHUSIMU YHCEl

Coaep:xxaHue yueOHOIro MaTepuaJia

CrnoxeHue npuOIMHKEHHBIX 3HaYeHUH Yncell. Berauranue npuOiImnKeHHbIX
3HaYeHUH Yrcell. Y MHOKEHHE MPUOIMKEHHBIX 3HaUeHUH uncen. Jlenenue
npUOJIMKEHHBIX 3HaUeHUH yrcen. Bpuncienue Hanepes 3aJaHHON TOYHOCTBIO.
Bolunciienus ¢ npuOinKeHHbIMU YucaaMu 0€3 Mo/IcCYeTa MOTPEIIHOCTEN

IIpakTnyeckne padoThl

Tpenaxepbl Ne 4 «JlelicTBUS HaJ MPUOIMKECHHBIMU 3HAYCHHUSIMH YHCEID»

Tema 1.5. JIuneiinsie
ypaBHEHUS C OJTHOM
MEPEMEHHOMN

Coaep:xxaHue y4eOHOIro MaTepuaJia

OcHoBHble omnpeneneHus. JpoOGHo-panuoHanbHbele ypaBHeHMs. [ 'paduueckuit
CIOCO0 peLIeHUs] CUCTEM JIMHENHBIX ypaBHEHUH. OCHOBHBIE CBOICTBA MOAYJISL.
CucreMbl M COBOKYIHOCTH JABYX NPEIUIOKEHHWI. YpaBHEHUs, COIEpIKallue
IIEPEMEHHYIO IO/l 3HAKOM MOAYJIS

IIpakTnyeckne padoThl

Tpenaxepbl Ne 5 «JInHelHbIE ypaBHEHUS C OJTHON IEPEMEHHON»

Tema 1.6. JIuneitasie
HEPAaBCHCTBA

Coaep:xxanue yueOHOIro MaTepuaJia

HepaBeHcTBa M MX OCHOBHBIE CBOWCTBA. JInHelHbIe HepaBeHCTBA. CUCTEMBI U
COBOKYITHOCTH JIMHEHHBIX HEPaBEHCTB C OJHOW mepeMeHHOH. JpoGHo-
palMoHalbHBIE HepaBeHCTBA. lIpocreliime HepaBEeHCTBa, COAcpIkKallue
NEPEMEHHYIO 10| 3HAKOM MOJYJIS.

IIpakTyeckune padoThI

Tpenaxepsl Ne 6 «JInHeliHbIE HEpaBEHCTBA»

Tema 1.7. Cuctemsl
JIMHEWHBIX YPaBHEHUN

Coaep:xanue yueOHOIro MaTepuaJia

Pemenne cucreMbl ABYX JIMHEHWHBIX YpPaBHEHHH C JBYMs II€PEMEHHBIMU.
OpnHOpOoIHBIE U HEOAHOPOJHBIE, COBMECTHBIE U HECOBMECTHBIE CHCTEMBI ABYX
JUHENHBIX YpPaBHEHHW C JByMs II€pEMEHHBIMHU. PemeHue cucrteMbl ABYyX
JUHEWHBIX YpaBHEHHH ¢ IByMs IEpeMEHHBIMU B 00111eM BHJle. Penienue cucrem
TpeX JIMHEWHBIX YPaBHEHUH C TpeMsl IEPEMEHHBIMHU METOI0M [ aycca.

IIpakTyeckue padboThl




Tpenaxepbl Ne 7 «CrucreMbl TMHEUHBIX YPABHEHUI»

Tema 1.8. KBanpaTtHsie
ypaBHEHHUS

Coaep:xxanue y4eOHOIro MaTepHuaJia

KBanpartHoe ypaBHeHue obwmero Buaa ax?+ bx +c = 0. MHccnenosanue
KOpHEH mo AucKpuMuHaHTy. [IpuBeneHHOe KBajpaTHOE ypaBHeHue. Penienue
KBaJpaTHOI'O YypaBHEHMsI A ciaydas. HemosiHble KBajpaTHbIE YpaBHEHMSL.
CBolicTBa KOpHEH KBaJpaTHOrO YypaBHEHHUA. Pa3nokeHue KBaJpaTHOTO
TpeX4IeHa Ha JIMHEWHbIC MHOKUTENIN. bUKBagpaTHbIe ypaBHEHUA. Y paBHEHUS,
JeBas 4acThb KOTOPBIX pa3jiaraeTcs Ha MHOXKUTENH. /[BywIeHHbIE ypaBHEHUSI.
JpoOHo-paninoHaabHble YpaBHEHHUS ¢ OJIHOW MEPEMEHHOM.

IIpakTnyeckune padoThl

Tpenaxxepnl Ne 8 «KBasipaTHbie ypaBHEHUS»

Tema 1.9. I'padux
KBaJpaTHOW (YHKIIHH.
I'paduueckoe penienne

Coaep:xxaHue y4eOHOIro MaTepHuaJia

Kpanpatnas ¢ynkuus 7y = ax?+ bx +c u ee uacTHble ciydau. I'padux
Gysxkumn  y = a(x —m)?+n. Tpapux ¢ynkuuun y = ax? + bx + c.

KBaJpaTHOI'o WccnenoBanue U MOCTpoeHue rpaduka KsaapaTHoil GpyHKIuu y = ax? + bx +
YpaBHCHUA c. 'padueckuii crmoco0 penieHwus KBaApaTHOTO YPAaBHECHHSI.
IIpakTnyeckne padoThl
Tpenaxepbl Ne 9 «I'paduueckoe pelieHHue KBaApaTHOTO YpaBHEHHMsI»
Tema 1.10. Coaep:xxanue yueOHOro MaTepHuaJia
KBanpathsie I'padguueckoe pemieHue KBaJpaTHOIO HEpaBeHCTBA. PellleHWe HEpaBEHCTB

HEpPaBCHCTBA. Pemienue
HCPaBCHCTB MCTOAOM

MCTOJOM MNPOMEKYTKOB.

IIpakTyeckue padoThl

IIPOMEKYTKOB. Tpenaxepsr Ne 10 «KBaagpaTtHbie HEpaBEHCTBa»

Tema 1.11. Copepxanue yyeOHOro MmarepuaJia

WppatmonansHble WppanuonaneHele ypaBHeHHUs. MppanuoHalnpHbIE HEpPAaBEHCTBA C OJHOU
YPaBHEHUS U EPEMEHHOI

HppaLMOHAIIbHBIE IIpakTyeckue padoThl

HEPaBEHCTBA Tpenaxepsl Ne 11 «MppannoHanabHbIE ypaBHEHMs 1 HEPAaBEHCTBA»

Tema 1.12. Coaep:xxaHue y4eOHOIro MaTepuaJia

Henunelinrle cucTeMBI
YpPaBHEHUH C JIBYMsI
IIEpEMEHHBIMU

[TpaBuia mpu penieHuy CUCTEM YPaBHEHUI.

[IpakTHyeckue padoThl

Tpenaxeppr Ne 12 «HenuHeliHble CHCTEMBl ypaBHEHUH C  JIByMs
IIEPEMEHHBIMU

10




I'naBa 2. ®ynknuuu.

26

CrenenHnas,
NnoKa3aTeJibHasi U
Jorapupmuyeckas
GyHkuun
Tema 2.1. ®yuxkunn u | Cogep:xanue yueOHOro Mmarepuajia 2
UX OCHOBHbIE CBOMCTBA | dyHkiuu. YeTHble W HedeTHble (yHKIMHU. Bo3pacraromme u yObIBaromme
byHKUIMM.
IIpakTHyeckue paéoThl 1
Tpenaxepbl Ne 13 «PyHKIIUU U UX OCHOBHBIE CBOICTBa»
Tema 2.2. Crenennas Coaep:xxanue yueOHOro MaTepuaJia 2
byHKIUSA Crenennas QyHKIHS.
IIpakTHyeckue paéoTbl 1
Tpenaxepsr Ne 14 «Creniennast GyHKIND)
Tewma 2.3. ConeprxkaHue y4eOHOro MmaTepuajia 2
[TokazarenbHas OcHoBHble cBoiicTBa cteneHu. [TokasarenpHas GyHKIHSL.
dyHKIHS IpakTHYecKne padoTsl 1
Tpenaxepsl Ne 15 «IlokaszarenbHas GyHKIUD»
Tewma 2.4. Coaep:xanue yueOHOro MaTepuaJia 2
Jlorapudmuueckas [Tonsitue o nmorapudme uncna. Corictea norapudmos. JlorapupmupoBanue.
byHKIUSA [Torennuposanue. Jlorapupmuueckue Toxxaectsa. Jlorapupmuueckas
dbyskius, ee rpaduk. M ee ocHOBHBIE CBOICTBA.
IIpakT4yeckue padoThl 1
Tpenaxepbl Ne 16 «Jlorapudmuueckast pyHKuus»
Tema 2.5. Coaep:xxanue yueOHOIro MaTepuaJa 2
[Toka3zarenbHbIE [Toka3zarenbHble ypaBHeHUs. CHCTEMBI IOKA3aTENbHbBIX YPaBHEHUH
ypaBHeHus. Cucremel | [IpakTHYecKHe paGoThl 1
TOKa3aTCJIbHBIX Tpenaxepsr Ne 17 «Iloka3aTtenbHble ypaBHEHUD
ypaBHEHUH
Tewma 2.6. Coaep:xxanue y4eOHOIro MaTepuaJia 2
[TokaszaTenbHbIe IToka3aTenbHbIE HEPABEHCTBA
HEpaBeHCTBA IpakTHYeckne padoTsl 1

Tpenaxepbl Ne 18 «IlokazarenapHble HEPABEHCTBAY
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Tema 2.7. Copepxxanue y4yeOHOro MaTepuaJia 2
Jlorapupmuueckue Jlorapudmuueckue ypaBHeHus. Cuctemsl Jorapu@MUUECKUX YPABHEHHIA.
ypaBHeHUs. CUCTEMBI IIpakTuyeckune padoTsbl 2
JorapupMUUECKUX Tpenaxepnl Ne 19 «Jlorapudmudeckue ypaBHEHHs
ypaBHEHHH
Tema 2.8. Coaep:xkaHue y4eOHOro MaTepuaJa 2
Jlorapudmuueckue Jlorapugmuueckue HepaBeHCTBA
HEpaBEHCTBA
KonTpoabHbie padoThI: 2
HToroBast KOHTposIbHAs paboTa 3a 1 cemecTp
CamocrosiTenbHas padoTa 00y4a0IMXCs 25
CamoctostenpHas padora Ne 1 Pemenue 3a1a4d o teme «/lenenue 2
KOMILJIEKCHBIX YHCEJI, 3aJaHHbIX B asireOpandeckoil popme. Bo3senenue
KOMIIJICKCHBIX YHCEJI B CTETICHDBY
CamoctosrenpHas padora Ne 2 [ToaroroBka cooOmieHwus o Teme «Jlekaprosa 2
cucTeMa KOOpJMHATY
CamoctosrenpHas padora Ne 3 [ToaroroBka cooOIMEeHUs IO TEME 2
«Bbluncienus ¢ npubIMKEHHBIMH YHCIaMH 0e3 MocyeTa NOrPEHIHOCTEN
CamocrositenbHas padora Ne 4 CoctaBiieHHe PE3CHTAITUHU IO TEME 3
«YpaBHEHUs, cojieprKalllie IEPEMEHHYIO 10/1 3HAKOM MOJTYJIs»
CamocrosrenbHas padora Ne 5 CocraBieHue npe3eHranuu no teme «Pemenue 4
CHCTEM TpeX JIMHEHHBIX YpaBHEHUH ¢ TpeMs IepeMeHHbIMH MeToioM ["ayccay
CamocrosrenbHas pabora Ne 6 Pemenue 3aaau «/po6Ho-paniioHanbHbIe 2
YPaBHEHUs C OHOU IIEPEMEHHON»
CamocrosrenbHas pabora Ne 7 Pemenue 3anau «Pemienrne HepaBeHCTB 2
METOI0M NPOMEKYTKOB
CamocrositensHas padora Ne 8 Pemenue 3anau mo reme « CUCTEMBI 2
NOKa3aTeIbHbIX YPAaBHEHUN»
CamocrosrenbHas padora Ne 9 Pemenue 3agau o teme «CrcremMsl 2
JOTapu(PMHUUECKUX YPAaBHEHHI
CamocrosrenbHas padora Ne 10 [ToaroroBka k UTOrOBOM KOHTPOJIBHOM paboTe 4
3a 1 cemecTp
I'naBa 3. 52
Tpuronomerpuyeckue
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GyHKuun

Tema 3.1. Paguannoe
WU3MEpPEHHE JIyT U
YTJIOB.

Conep:kaHue y4eOHOIr0o MaTepuaJa

Pannannas mepa ayru yria. @opmyia nepexoja oT rpalyCHOro U3MEpPEHHs K
panuanHoMy. @opmysa nepexoaa OT paAMaHHOIO U3MEPEHUs K I'PaTyCHOMY.
Jnuna nyru okpyxHocTtH. [lnomans kpyroBoro cekropa. JInHeiHas ckopocTh
IIPH BpalIaTeIbHOM JIBUKCHHUH

IIpakTnyeckune padoThl

Tpenaxepbl Ne 20 no Teme «PaguanHoe u3MepeHue Iyr U YIJIOB»

Tema 3.2. O600mmeHne
MOHATHS IyTH (yria)

EnvHn4HbINA KPYT U €IMHAYHASA OKPYKHOCTB. [1onoxkuTenpHbIe U
OTpHLIaTeNIbHbIE AYTU U YIibl. Jlyru v yrisl, Oonbiune 2. Equnnynas
YUCII0BAasi OKPYKHOCTb.

Tema 3.3.
Tpuronomerpuueckue
(GYHKIMH YHUCIOBOTO
aprymeHTa

Coaep:xanue yueOHOro MaTepuaJia

OrnpezenieHne TPUrOHOMETPUUYECKUX (DYHKITMI YHCIOBOTO apryMenTa. O0i1acTu
WX OIPEJICIICHUS ¥ 3HAYCHU.

IIpakTHyeckue padoThl

Tpenaxepbl Ne 21 Tpuronomerpudeckue GyHKIIMH YUCIOBOTO apryMeHTa

Tema 3.4 3naku,
YHCJIOBBIC 3HAYCHUS U
CBOICTBA YETHOCTH U
HEYCTHOCTH
TPUTOHOMETPUUYECKUX

byHKIUH

Coaep:xxanue yueOHOro MaTepuaJia

3HaKM TPUTOHOMETPUYECKUX (QYHKIMM. BbruncieHue 4YuCIOBBIX 3HA4YE€HUMN
TPUTOHOMETPUYECKUX (DYHKIMI JUIsi 3HAYEHUW apryMEHTOB: O,g,n,%”,Zn.
Bbluuciiene 4MCIOBBIX 3HAUY€HUM  TPUTOHOMETPHUYECKUX (YHKIMN JUIs
apryMeHTOB %,% U g CBolicTBa YETHOCTH ¥ HEYETHOCTH TPUTOHOMETPUUECKHUX

(GyHKUIHUH.

Tema 3.5 U3menenue
TPUTOHOMETPHUECKHUX
byHKIMN mpu
BO3pacCTaHUH
aprymenTa ot 0 10 21

Coaep:xxaHue yueOHOIro MaTepuaJia

HN3meHeHune KOCHHYCa U CUHYCA. HM3meHenue tTanresca. MiaMeHeHue
koTanreHca. MI3sMeHeHne cekaHca M KOCEKaHca.

IIpakTyeckune padoThI

Tpenaxepsl Ne 22 o teme «/3MeHeHHnEe TPUTOHOMETPHUECKUX (QYHKIMHA TpU
BO3pacTaHuu apryMenTa ot 0 no 2m»

Tema 3.6 OcHOBHBIE
TPUTOHOMETPHUICCKHE
TOXIECTBA

Coaep:xxanue y4eOHOIro MaTepuaJia

OcHoBHOE TPUTOHOMCTPHUYICCKOC TOXKICCTBO. 3aBUCHMOCTD MCKAY TAHTCHCOM
U KOCMHYCOM. 3aBHCHMOCTD MCKAY KOTAHI'CHCOM U CHHYCOM.

Tewma 3.7 Beipakenue

Coaep:xxanue yueOHOIro MaTepuaJia
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TPUTOHOMETPHUYECKUX | BhIpaxkenue Tpuronomerpuueckux GyHKIMN yepes3 cunyc. BeipakeHue

byHKIUM yepes3 Apyrue | TpUroHoMeTpudeckux (GyHKUUN yepe3 KocuHyc. Beipaxenue

TPUTOHOMETPUUYECKUE | TPUTOHOMETPUYECKHUX (PYHKIUI yepe3 TaHreHe. BeipaskeHue

byHKIUN TPUTOHOMETPHUECKHUX (DYHKIMI uepe3 KOTAHTEHC.
IIpakTHyeckue padoThl
Tpenaxepnl Ne 23 o Teme «BbIpakeHHe TPUTOHOMETPUIECKUX (PyHKIIUMA
qyepes JIpyrue TpUroHOMeTpUudecKre (QyHKIHM

Tema 3.8 Copnepxxanue yueOHOro MmarepuaJia

[leproguunocTh [leproaYHOCTH TPUTOHOMETPHUUECKUX HYHKIIUI

TPUTOHOMETPHUYECKUX

byHKIUH

Tewma 3.9 ®opmyiib Coaep:xxaHue yueOHOIro MaTepHuaJia

MIPUBEICHUS CaolicTBa noiynepuo/ia KOCHHyca U cuHyca. Tpuronomerpudeckue GyHKIUN
B3aMMHO JIOTIOJTHUTEIBHBIX apryMEHTOB. TpUTrOHOMETpHUYECKUE (DYHKITHH
aprymMeHra (g + a). TpuroHomerpuueckue GyHKIIUN apryMeHTa (1T — a).
Tpuronomerpuueckue GyHKIMH aprymenTa (1 + ). Tpuronomerpuieckue
GyHKIIUN apryMeHTa (3771 — a). Tpuronomerpuueckre pyHKIUN apryMeHTa
(3771 + a). TpuroHomerpudeckue GpyHKIMU aprymMeHTa (21 — ).
IIpakT4yeckue padoThl
Tpenaxepbl Ne 24 o Teme «PopMyJibl IPUBEACHUSI

Tema 3.10 Coaep:xxaHue yueOHOIro MaTepuaJia

Tpuronomerpuueckue | KocuHyc pasHOCTH ABYX apryMeHTOB. KocHHYC CyMMBI IBYX apryMEHTOB.

GyHKITUH Cunyc cyMMBI IBYX apryMeHToB. CHHYC Pa3HOCTH ABYX apryMeHTOB. TaHreHc

anreOpandeckoi CYMMBI IBYX apryMeHTOB. TaHT€HC DPa3HOCTH JABYX apryMeHToB. KoTaHTreHChI

CYMMBI JIBYX
apryMeHToB ((popMyJibl

CYMMBI U pa3HOCTH JIBYX apryMCHTOB.

CJIOKEHHS])
Tema 3.11 Copepxxanue yueOHOIro MmarepuaJia
Tpuronomerpuyeckue | Tema 3.11 Tpuronomerpuueckue (pyHKIIUN YABOSHHOTO apryMeHTa

(GYHKINU YIBOEHHOTO
apryMeHTa

[IpakTHyeckue padoThl

Tpenaxepbl Ne 25 o Teme «PopMyJibl IPUBEACHUSI

Tema 3.12

Conep:kaHue y4eGHOro MaTepuaJjia
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Tpuronomerpuueckue
(GYHKIMU TIOJIOBUHHOTO
aprymeHTa

Tpuronomerpudeckne GyHKINHU TOJTOBUHHOTO apryMEHTa

Tewma 3.13 Bripaxenue
TPUTOHOMETPHUYECKUX
byHKUMi yepes
TaHTEHC ITOJIOBUHHOTO
apryMeHTa

Coaep:xxanue y4eOHOIro MaTepuaJia

Tewma 3.13 BeipakeHre TPUTOHOMETPUYECKUX (PYHKIIUN Yepe3 TAaHTCHC
MOJIOBUHHOTO apryMeHTa

IIpakTH4eckue padoThl

Tpenaxepsl Ne 26 1o Teme «BbIpakeHHe TPUTOHOMETPUIECKUX (PyHKIIUHA
4yepe3 TAHT'€HC MOJOBUHHOTO apryMEHTa

Tewma 3.14 Coaep:xanue yueOHOro MaTepuaJia

[TpeoOpaszoBanue [TpeoOpazoBaHre TPOU3BEICHUS TPUTOHOMETPUICCKUX (DYHKIIUN B CyMMY
MIPOU3BEICHUS

TPUTOHOMETPHUIECKHUX

(YHKIMHI B CYMMY

Tema 3.15 Coaep:xxaHue y4eOHOIro MaTepuaJia

[Ipeobpa3zoBanue Cymma cunycoB. Cymma kocuHycoB. PazHocTh kocuHycoB. CyMMa TaHT€HCOB.
anreOpandecKoi Pasnoctb Tanrencos. IIpeobpasoBanue Boipakenuii (1 + cos ), (1 — cos a),
CYMMBI (1 4+ sina) u (1 — sin @) B mpousBecHHE. Y CIIOBUS PABECHCTBA OTHOWICHHBIX
TPUTOHOMETPUYECKUX | TPUTOHOMETPUUECKUX (PYHKITHIA.

byHKIUH B IMpakTuyeckue padoTnl

[IPOU3BEIICHUC. Tpenaxepst Ne 27 o teme «IIpeoGpa3oBanue anredpanyeckoi CyMMBI

TPUTOHOMETPUYECKUX (PYHKIMH B IPOU3BEACHUE»

Tema 3.16 CBoiicTBa
TPUTOHOMETPUYECKHUX
GyHKIUN ¥ UX TpaduKu

Coaep:xxaHue yueOHOIro MaTepuaJia

CgoiicTBa ¢pyHKIIMU ¥ = Sinx u ee rpaduk. OCHOBHBIE CBOICTBA U rpaduk
¢yHkun y = cosx. OCHOBHbIE CBOMCTBA U rpa@uK GyHKIUU y = tgx.
OcHOBHBIE CBOWCTBA U TpadK GYHKIUHU Y = ctgX.

Tema 3.17 OGpatHsble
TPUTOHOMETPHUYECKHE
byHKIUN

Coaep:xanue yueOHOIro MaTepuaJia

@yHk1Ms, 00paTHas cunycy. OyHKuus, oOpaTHast KocuHycy. OyHKIUS
oOpartHas Tanrency. @yHKIus 0OpaTHas KOTAHT€HCY.

IIpakTuyeckue padoTnl

Tpenaxepbl Ne 28 o Teme «OOpaTHble TPUTOHOMETpHUECKHE QYHKIIUN

Tema 3.18 ITocTtpoenue

Conep:kaHue y4eGHOro MaTepuaJjia

15




ayru (yria) mo
JTaHHOMY 3HAYCHHIO

Pewenne ypaBHenus sin @ = a. Pemenue ypaBHeHus cos a = a. Peuienue
ypaBHeHus tg a = a. Peuienue ypaBHenus ¢ tg a = a.

TPUTOHOMETPUYECKOMN
¢bynkuuun. [Ipocteitmme
TPUTOHOMETPHUYECKHE
YpaBHEHHUS
Tema 3.19 Copnepxxanue yueOHOro MmarepuaJia 2
Tpuronomerpuueckue | [Ipocreifine TPUrOHOMETPUUECKUE YPaBHEHUS. Y paBHEHUS, CBOISIINECS K
yYpaBHEHHS KBaJpaTHBIM. Y paBHEHUS, peIIacMble Pa3I0KeHUEM JICBOW YacTH Ha
MHOKUTEIH. OJHOPOIHBIE YPaBHEHUS
Tema 3.20 Coaep:xxanue yueOHOro MaTepuaJia 2
Tpuronomerpuueckue | TpuroHomeTpuuecKue HEPaBEHCTBA
HEPaBEHCTBA
I'naBa 4. 7
IIpenenant
Tema 4.1 Ilpenen Coaep:xxanue yueOHOro MaTepuaJia 2
NEPEMEHHON BEIUYMHBI | [TOHSATHE O YUCIIOBOM MOCIIEAOBATEILHOCTH. XapaKTep H3MEHEHUS IIEPEMEHHON
BeNMYMHBL. beckoHeuHo Manas BennmuuHa. beckoHeuyHO OoJjblnas BENTWYMHA.
CBs3p 0ECKOHEYHO Majod BENUYHMHBI ¢ OeckoHeuHO Oonbinol. [loHsTHE O
npezaene nepeMeHHoNW. OCHOBHBIE CBOMCTBa O€CKOHEUHO MaJlbIX. Teopembl O
npejenax.
IIpakTHyeckue padoThl 1
Tpenaxepsl Ne 29 o teme «lIpenen nepeMeHHON BEIUYHHBIY
Tema 4.2 Ilpenen Copepxanue yyeOHOro MmarepuaJia 2
byHKITUH Brruncnenne npeaena ¢ynkiun. Yucno €. HarypanbHble morapudmsl
Tema 4.3 Coaep:xxaHue yueOHOIro MaTepuaJia 1
HenpepbIBHOCTD [Tpupanienue aprymenta GyHkuuu U GyHKIuu. HempepbIBHOCTS QYHKITUH.
byHKIUI IpakTHyecKkne padoThl 1
Tpenaxepsr Ne 30 mo Teme «HenpepbIBHOCTH hyHKITHI
I'nasa S. 22
ITpousBoanas
Tema 5.1 Ckopoctb Copepxxanue yyeOHOro MmarepuaJia 2
U3MeHEeHUs QYHKITIT CkopocTh u3MeHeHus (HYHKITUU
Tema 5.2 [lpousBognas | Comepkanue y4eOHOro MaTepuaja 2
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byHKIUN

Onpenenenue npou3BogHON GyHKIKHU. CBSA3b MPOU3BOJHON (PYHKIIUH C
HETIPEPBIBHOCTHIO. [ eoMeTpryYecKnii CMBICIT TPOU3BOAHOM.

Tema 5.3 ®opmyiibl

Conep:kanue y4eOHOro MaTepuaJa

auddepeHpoBaHms [TpousBoanas nocrossHHoM. [IponsBoanas pyukuuu y=X. [IpousBognas
anredpandeckoil cymmbl GyHKIUH. [Ipon3BoHAS TPOU3BEICHUS IBYX
byuxuii. [IpousBoaHas mpousBeneHUs: HOCTOSHHON Ha (DYHKIIHIO.
[TpousBoaHas yactHoro. CieacTBus Npou3BoAHON yacTHoro. [Tonstue o
cnoxHou ¢pyHkuuu. [IponsBoanas cioxuoi Gpynkuuu. [Iponssoanas creneHu
C LIeNTBIM TIOJIOKUTENBHEIM MoKasateneM. [IponsBonnas dynkmuu y = vu.
[TpousBoaHas GYHKIMH Y = % [Mpumenenne hopmyn quddepeHIIpOBaHUS.

Tewma 5.4 Coaep:xxaHue y4eOHOro MaTepuaJia

I'eomerpuueckue ['eomeTpuyeckue NpUIOKEHHUsI IPOU3BOIHOM

MIPUIIOKEHUS IpakTHyeckune padoThbl

HPOU3BOTHOM Tpenaxkepnl Ne 31 o Teme «I'eomeTpruyueckue NpuI0KeHUs MPOU3BOTHON»

Tema 5.5 ®uznueckue | Coaep:xxkaHue y4eOHOro MaTepuasia

MPUIIOKEHUS Du3nyecKue MPUI0KEHUS TPOU3BOAHOMN

IIPOU3BOJIHOM

Tema 5.6 IlpousBoansie | Coaep:xkaHue y4eOHOro MaTepuasia

TpuronoMmerpudeckux | IIpousBonnas cunyca. [IpousBognas kocunyca. [IpousBoiHas TaHreHca.

byHKIUH IIpon3BoHAsE KOTaHIEHCA.

IIpakTnyeckune padboTnl

Tpenaxkepbl Ne 32 o teme «IIpon3BoiHBIE TPUTOHOMETPUUECKUX (DYHKIMI»

Tema 5.7 IIpousBoaHsbie

Coaep:xxanue yueOHOro MaTepuaJa

00paTHBIX [TpousBonHas apkcunyca. [IponsBonnas apkkocunyca. [IponsBonnas
TPUTOHOMETPHYECKUX | apkTaHTeHca. [[pon3BoHas apKKOTaHTeHCa.

byHKIIUH

Tema 5.8 [IpousBognas | Comepkanue y4eOHOro MaTepuaja

JorapupMHIECKOn [TpousBogHas sorapubmMudeckor GyHKIIUU

ynximn IpakTHYecKHe padoThbl

Tpenaxkepsl Ne 33 o teme «lIpousBogHast sorapupmMuuecKoi GyHKIMH»

Tema 5.9 IIpousBoaHsie
IIOKa3aTeJIbHBIX
byHKIMi

Conep:kaHue y4eGHOro MaTepuaJjia

[Tpon3BoHBIE TOKA3aTENbHBIX (PYHKIIMHA
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Tema 5.10 Copnepxxanue yuyeOHOro MmarepuaJia 1
ITpounssonnas Broporo | OmpeneneHue MPOU3BOJHONH BTOPOTO MOPSIKA.
nopsiiKa IIpakTuyeckue padoTsl 2
Tpenaxepsl Ne 34 o teme «IIpon3BoHas BTOPOTO MOPSIAKA»
I'naBa 6. 14
Hccaenosanue
GyHKIMIA ¢ MIOMOIIBLIO
NMPOU3BOIHBIX
Tema 6.1 Bozpacranue | CopepxaHue y4eOHOIro MaTepuaJia 2
u yobiBanue GpyHKIM | Bo3pactanue u yoObiBaHHe (yHKIIH.
Tema 6.2 Coaep:xxaHue y4eOHOIro MaTepHuaJia 2
[TonsiTre 0 MakcumMyMe U MUHUMYMe GyHKIUH. [Ipu3Haky MakcumMyMa u
HccnenoBanue MuHEMyMa QyHKIuH. [IpakTniyeckne npaBuia ucciaenoBanus QyHKIMA Ha
(byHKIMI Ha MAKCUMYM | MAKCUMYM W MUHHUMYM C TIOMOIIIBIO TIEPBO MTPOM3BOAHOM. MccnenoBanue
1 MUHUMYM (GYHKIIMM HA MAKCUMYM ¥ MUHEMYM C IIOMOIIBIO0 BTOPO# MPOU3BOTHOMN
IIpakTHyeckue paéoThl 4
Tpenaxepsr Ne 35 o teme «MccnenoBanne QyHKIMA Ha MAKCUMYM U
MUHUMYM»
Tewma 6.3 Hanpasienue | Coaep:xxkaHue y4eOHOro MaTepuasia 2
BBIITYKJIOCTH rpaduka | HampaBiieHue BBITYKIIOCTH rpaduka
Tema 6.4 Touku Coaep:xxaHue yueOHOIro MaTepuaJia 2
neperuda Touku neperuda
KonTposbHbie padoThI: 2
HToroBasi KOHTpOJIbHAs paboTa 3a 2 ceMecTp
CamocTosiTe/ibHbIE PadOThI: 47
CamocrosrenbHas padora Ne 11 CocraBineHne MEHTaIbHON KapThl IO TEME 2
«EnuHu4Has 9ucioBasi OKpY>KHOCTB
Camocrostenpras pabora Ne 12 CocraBiieHre MEHTAILHON KapThl IO TEME 2
«3HaKU TPUTOHOMETPUUECKUX (PYHKIIHID»
CamocrositensHas padora Ne 13 Pemenue 3agad mo teme «Beraucienne 2
YHCIIOBBIX 3HAYCHUN TPUTOHOMETPUUYECKUX (PYHKIIHMA TSI 3HAUCHU T
apryMeHTos: 0, g , T, 3;” , 2T0»
CamocrositensHas padora Ne 14 Pemenue 3anad mo temMe «Beraucienne 2

YHCIOBBIX 3HAUCHUN TPUTOHOMCTPUUICCKHUX (I)yHKI_II/Iﬁ AJI1 apTryYMCHTOB
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CamocrostensHas padora Ne 15 CocTaBieHrne MEHTaIbLHON KapThl 110 TEME 2
«CBo¥CTBa YETHOCTH M HEUYETHOCTH TPUTOHOMETPUICCKUX (DYHKIIHI»

CamocrositenbHas padora Ne 16 Pemenue 3amau mo reme «Kocunyc pazHoctu 2
JIBYX aprymeHToB. KocHyC CyMMBI IBYX apryMEHTOBY»

CamocrositenbHas padora Ne 17 Pemenue 3ama4 mo reme «CHHYC CyMMBI IBYX 2
aprymeHToB. CHHYC pa3HOCTH JBYX apryMEHTOBY

CamocrositenbHas padora Ne 18 Pemenue 3amay mo reme « TaHT€HC CyMMBI 2
JIBYX apryMEHTOB. TaHIe€HC Pa3HOCTH ABYX apryMeHTOB. KOTaHI€HChl CyMMBI 1

Pa3HOCTH JIBYX apTyMEHTOB

CamocrositenpHas padora Ne 19 Pemenne 3amad mo teme 2
«Tpuronomerpuueckre PyHKIMU TOJOBUHHOTO apTyMEHTa

CamocrosrenpHas padora Ne 20 Pemenue 3ama4 o reme «IIpeodpasoBanue 2
MIPOU3BEICHUS] TPUTOHOMETPUUYECKUX PYHKIMIA B CYMMY»

CamocTtosrenbHas padora Ne 21 CocTtaBieHre MEHTaIBHOM KapThl 10 TEMe 2
«lIpocreiimme TPUrOHOMETPUYECKHUE YPABHEHUS

CamocrositenbHas padora Ne 22 Pemenue 3a1a4 mo teme 2
«Tpuronomerpruyeckue ypaBHEHUSD)

CamocrositenbHas padora Ne 23 Pemenue 3a1a4 mo reme 2
«TpuroHomerpuueckre HepaBEHCTBAY

CamocTtosrenbHas padota Ne 24 CocTaBieHre MEHTAIBHOM KapThl IO TEMe 2
«IIpenen byHKIIN

CamocTtosrenbHas padota Ne 25 CocTaBieHre MEHTAIBHOM KapThl IO TEMe 2
«Dopmynbl iU PepeHInpOBAHU»

CamocTtosrenbHas pabota Ne 26 Permenue 3anau no teme «lIpousBogHbie 2
00paTHBIX TPUTOHOMETPUUECKUX (PYHKITHI»

CamocrosrenbHas padora Ne 27 Pemenue 3anau no teme «lIpousBogHbie 2
MOKAa3aTeNbHBIX PYHKIIHUK»

CamocTosirenpHas padora Ne 28 Pemenwne 3anad mo teme «lccienopanve 2
GYHKIIMM Ha MAKCUMYM M MEHHMYM C TMIOMOIIBI0 BTOPOH MPOU3BOIHON )
CamocrostenpHas padora Ne 29 [ToaroToBka K HTOTOBOH KOHTPOJIBHOM padoTe 11
3a 2 cemecTp

KoHcynpTanuu 1
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I'nmaBa 7. 12
JAnddepennuan
(pyHxuum.
[Mpuioxenune
aupdepenuuaia K
NPUOITHKEHHBIM
BBIYHMCJIEHUAM
Tema 7.1 CpaBHeHuUe Conep:kaHue y4eOHOI0 MaTepuaa 3
0ECKOHEYHO MaJIbIX CpaBHeHne 0ECKOHEYHO MaJIbIX BEJTHYUH
BCIIMYUH IIpakTHyeckue paéoThl 2
Tpenaxepst Ne 36 o Teme «CpaBHEHHE OECKOHEYHO MAJIbIX BEJIMYMH)
Tema 7.2 Coaep:xanue yueOHOIro MaTepHuaJia 3
Huddepenmnman [Tonsitue o nuddepenmane pyakuun. ['eomeTpruaecKuii CMbICT
byHKIIUU nuddepennmana GyHKIIM.
Tewma 7.3 Ilpunoxenue | Coaep:xxkaHue y4eOHOro MaTepuasia 3
muddepeHnuana K AOCOmI0THAs M OTHOCUTENIbHAS MOTPEIIHOCTH. Bhrdrcienue npubinxeHHOro
MPUOIMKEHHBIM YHCIIOBOTO 3HaUeHUs (pyHKIMH. Beraucnenus mno crnocody cTpororo ydera
BBIYHCITICHUSM MOTPEIIHOCTEH.
IIpakTHyeckue padoThl 1
Tpenaxepsr Ne 37 mo Teme «Bbraucienus mo crnoco0y CTpororo y4yera
HOTPEIIHOCTEN»
I'aaBa 8. 16
HeonpeneseHHbIH
HHTErpaJji
Tema 8.1 Copepxxanue yueOHOro MmarepuaJia 3
Heonpenenenusiit [TepBooOpaznas ¢pynkuus. Heonpenenenusiit uHTerpan. OCHOBHbIE CBOWCTBA
MHTETpajl U ero HeolpeesIeHHOro MHTerpaia. TabauuHble HeolpeaesIeHHbIE MHTErpaJlbl
npocreimue cBoiucTea | IlpakTuyeckne paéoTnl 1
Tpenaxxepsl Ne 38 o Teme «BpruucineHus o cnocody cTpororo yuera
ITOTPEUIHOCTEN
Tema 8.2 Coaep:xaHue yueOHOT0o MaTepuaJia 3
Henocpencrtsennoe HenocpeacTBeHHOE HHTETPUPOBAHUE
MHTETPUPOBaHUE IIpakTHyeckue padoThl 1

Tpenaxepsl Ne 39 no teme «HenocpeacTBEHHOE MHTETPUPOBAHUE
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Tema 8.3 Copnepxxanue yuyeOHOro MmarepuaJia 3
I'eomerpuueckue I"'eomeTpruyeCcKue NPUIIOKEHUST HEONIPENEICHHOIO HHTErpaJla
IIPUIIOKEHUS IIpakTH4eckue padoThl 1
HEOIPENIEIEHHOT O Tpenaxepsr Ne 40 o Teme «I'eomeTpruyeckue nNpuaoKeHrs HEONPEICTICHHOTO
MHTErpana MHTETpajiay
Tema 8.4 ®uznueckue | Comep:kaHue yueOHOro Mmarepuasa 3
IIPUIIOKEHUS Puznyeckue NpUII0KEHNsI HEONPEAESICHHOTO MHTErpaia
HCOIIPEACICHHOI'0 IIpakTHyecKue padoThl 1
HUHTErpaa Tpenaxepsl Ne 41 no teme «Duznueckue NpuIoKEHUsI HEOMIPEAECIIEHHOTO
MHTETpajiay
I'naBa 9. 14
OnpenesieHHbIH
HHTErpaJj
Tema 9.1 OcHoBHBIE Coaep:xaHue y4eOHOIro MaTepuaJia 3
CBOWCTBA U [TonsiTue 06 onpenenenHoM uHTerpaie. OCHOBHbIE CBOMCTBA ONPEIEICHHOTO
BBIUHCJICHHE uHTerpana. OnpeaesneHHblil uHTerpai Kak miomaab. OnpeneneHHblil HHTerpal
OIIPEAEIEHHOTO KaK Ipezesl CyMMbl. BelunciieHne onpeneneHHoro HHTerpana MeTo10M 3aMEHBI
HHTErpaja IIEPEMEHHOMN
IIpakTHyeckue paéoThl 3
Tpenaxepsl Ne 42 o Teme «BplunciieHne onpeneaeHHOro HHTErpaIa»
Tema 9.2 ®uznueckue | Coaep:kaHue yueOHOro MaTepuaJa 3
IIPUIIOKEHUS Beluucienue myTu, NpolIeHHOro TOuKoi. Beuucienue paboTsbl.
OMPEACICHHOTO IIpakTHyeckue padoThl 2
HHTETpaIa Tpenaxepsl Ne 43 o Teme «PU3NUYECKUE TIPUIIOKEHUS ONIPENETIEHHOTO
MHTETpajiay
Tema 9.3 IlonsTue o Copepxanue yyeOHOro MmarepuaJia 3
muddepeHnmnanTbHOM O6mue nousitust o qudpepeHnnanbHbIX ypaBHeHusax. Juddepenuansabie
ypaBHEHUU YPaBHEHHUS € Pa3ACIAIOIUMUCS IIEpEMEHHBIMU. JINHENHbIE
muddepeHIManbHbIe ypaBHEHUS IEPBOTO MOPSIKA.
I'nasa 10. IIpsimasi Ha 14
IVIOCKOCTH M ee
YPaBHEHHSI.
Tema 10.1 Bexropsl Ha | CoaepaaHue y4eOHOro MaTepuaJia 2

mwrockoctu. OCHOBHBIE

ITousTue BCKTOpA. Cro)keHre U BEIYUTaHHE BCKTOPOB. YMHOXKEHIE BCKTOpa Ha
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IIOHATHUA U
OIIPECACIICHUA

gucio. CrnoxxeHne BeKTopoB. IIpsamoyronbHas cuctema koopauHat. [{nuna
BEKTOpa. YTIIbl, 00pa3zyemMble BEKTOPOM C OcsiMU KoopauHat. CkasipHOe
IIPOU3BENICHUE JIBYX BEKTOPOB

IIpakTnyeckune padoTpl

Tpenaxepbl Ne 44 o Teme «CkalsipHOE IPOU3BEACHHUE IBYX BEKTOPOB»

Tema 10.2 Meton
KOOpAUHAT

Conep:kaHue y4eOHOIr0 MaTepuaa

Paccrosinne mexay 1Bymst Toukamu. JleJieHue OTpe3Ka B JAHHOM OTHOLLIEHHH.

IIpakTH4eckue padoThl

Tpenaxepnl Ne 45 o TeMe «MeTo1 KOOpIAUHATY

Tema 10.3 YpaBHeHus
IPSIMBIX

Coaep:xxaHue yueOHOIro MaTepuaJia

VYpaBHEHUs NPSAMBIX, NapauIeIbHbIX OCAM KOOPAUHAT. Y paBHEHHUE OCel
KOOPJIMHAT. Y paBHEHHUE IIPSAMOM, IPOXOIAIIEH Yepe3 Hadaao KOOpAUHAT.
YpaBHEeHHE MPSAMOI € YTIOBBIM KO3(PPUIIMEHTOM M HaYaJIbHON OPAMHATOM.
OO6miee ypaBHEeHHE NPSMOM. Y paBHEHUE IPSIMOM B OTPE3KaxX HA OCSX.

IIpakTnyeckne padoThl

Tpenaxkepsl Ne 46 o Teme «YpaBHEHHS MPSIMBIX)»

Tema 10.4 Cucremsl
MIPSIMBIX

Coaep:xxanue yueOHOro MaTepuaJia

YpaBHeHUs My4Ka NpAMbIX. Y paBHEHUE IPSIMOM, MPOXOAAIIEH uepes JBe
JIAHHBIE TOYKU. YTOJ MEXAY ABYMS MIPSMBIMH. Y CIIOBHE MAPAIUICILHOCTH IBYX

MMPSAMBIX. YcaoBue NEPHCHAUKYIIIPHOCTH ABYX IIPSIMBIX. HepecequI/Ie MMPAMBIX.

[IpakTHyeckue padoThl

Tpenaxepbl Ne 47 o Teme «CHCTEMBI MPSMBIX)»

I'nasa 11. Kpusbie
BTOPOr0 NOPSAAKA

10

Tema 11.1 Oxpyx’HOCTBH

Coaep:xxaHue yueOHOro MaTepuaJia

YpaBHEHNE OKPYKHOCTH C LIEHTPOM B Hayalle KOOpAUHAT. Y paBHEHHE
OKPYHOCTH C LIECHTPOM B ITPOM3BOJIbHOM TOUKE. Y PaBHEHHE OKPYKHOCTU KaK
MAacTHBIN cilydail 00IIero ypaBHeHuUs! BTOPOH CTENEHH.

[IpakTHyeckue padoThl

Tpenaxkepsl Ne 48 o Teme «OKpYKHOCTBY

Tema 11.2 Danmunc

Coaep:xxanue y4eOHOIro MaTepuaJia

Diurc

IIpakTyeckue padoThl

Tpenaxkepsr Ne 49 o Teme «mmuncy

22




Tema 11.3 'unepGona

Coaep:xanue yueOHOro MaTepuaJia

['unepOomna

IIpakTH4eckue padoThl

Tpenaxepnl Ne 50 o Teme «I 'unep6oma

Tema 11.4 ITapabona

Coaep:xxaHue yueOHOIro MaTepHuaJia

[Tapabona

IIpakTnyeckune padoThl

Tpenaxeppl Ne 51 no Teme «Ilapabosiay

I'naBa 12. Ilpsimble u
IUIOCKOCTH B
NPOCTPAHCTBE

Tema 12.1 OcHOBHEBIE
MTOHSATHUS CTEPEOMETPUH

Coaep:xaHue yueOHOro MaTepHaJia

OHpe,I[eJ'IeHI/IH u o0o3HaueHusa. OCHOBHEIE CBOMCTBA INIOCKOCTH. B3anmuoe
MMOJIOKCHHEC IPAMBIX U IUIOCKOCTCH B IMPOCTPAHCTBE.

IIpakTnyeckne padoThl

Tpenaxepsl Ne 52 o Teme «B3aumHoe mono)keHre npsiMbIX U MII0CKOCTEH B
MIPOCTPAHCTBE»

Tema 12.2 Coaep:xxanue yueOHOro MaTepuaJia

[TapannenpHOCTH [TapannensHbIE TPsAMAast U IJIOCKOCTh. YTOJ MEXIY CKPEIIUBAIOIIUMUCS

IPAMOM U INIOCKOCTH. | psiMbIMU. [lapanenbHble MIOCKOCTH.

[TapamiensHbIe IIpakTHyeckue padoThl

IIIOCKOCTH Tpenaxeps! Ne 53 o Teme «IlapannensHOCTh NPSAMON U MIIOCKOCTH.
[TapasnienbHble IITOCKOCTHY

Tema 12.3 Copepxxanue yuyeOHOro MmarepuaJia

[IepnenqukynspHble [Tpsimast, mepneHIuKyIspHas K IJIOCKOCTU. 3aBUCUMOCTb MEXIY

MMpsAMBIC U IIJIIOCKOCTH

[apaJIeIbHOCTBIO U NMEPIEHAUKYJISIPHOCTBIO NPAMBIX U INIOCKOCTEN.
[lepneHauKysIsip U HAKJIOHHAsA. YT0J MEXAY IIPSIMOM M INIOCKOCTBIO.

[IpakTHyeckue padoThl

Tpenaxkepsl Ne 54 o teme «llepneHIUKYISIpHBIE MPSIMbIE U IIIOCKOCTH

Tema 12.4 JIByrpannsie
Y MHOTOT'PAHHBIE YTJIbI

Conep:kaHue y4eGHOro MaTepuaJia

JIByrpaHHble ¥ JUHEHHBIE YTl [110maab mpoeKIum miIocKoi Gurypsl.
[TepnenauKyasipHbIE IIIOCKOCTH. MHOTOIrpaHHBINA YTOJI.

IIpakTyeckue padoThl

Tpenaxepbl Ne 55 no Teme «JIByrpaHHble 1 MHOTOIPaHHBIE YTIIbD»
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I'naBa 13. i

MHOrorpaHHMKH U

MJIOIATU UX

MOBEPXHOCTEH

Tema 13.1 Copnepxxanue yueOHOro MmarepuaJia 1

Muororpanauky U ux | [lonsitie o MHOrOrpanHukax. [Ipuszma

OCHOBHBIE CBOMCTBA

Tema 13.2 Conep:kaHue y4eOHOIr0 MaTepuaa

[Tapannenenunen [Mapannenenumnes
IIpakTHyeckue paéoThl 1
Tpenaxepbl Ne 56 o Teme «Ilapamienenunemny

Tewma 13.3 Tlupamuga Coaep:xxaHue yueOHOIro MaTepHuaJia 1
OcHoBHble noHsATHs. [TapansenbHble ceuyeHusl. Y ceueHHas nupamMuia.

Tewma 13.4 Ilnomanu Coaep:xxaHue y4eOHOro MaTepuaJia

MOBEPXHOCTEH [Tnomanu 60KOBOH M MONHOM MOBEepXHOCTEH npu3Msl. [1nomaau 6okoBoi

MHOTOTPaHHHKOB MOBEPXHOCTH Mapauienenumneaa. [lnomaan 60KOBOH U MOIHOM TOBEPXHOCTH
nupamubl. [Tnomaau 60koBOH U MOJIHOM MOBEPXHOCTU MUPAMMU/IBL.
IIpakTHyeckue padoThl 1
Tpenaxepbl Ne 57 o teme «llionaau NoBepXHOCTEl MHOTOTPAaHHUKOBY

Tema 13.5 IlpaBunbHble | Copepaanue y4eOHOIro MaTepuaJia 1

MHOTOTPaHHUKH [TpaBuIIbHBIE MHOTOTPaHHUKH
KonTpoJibHbIe padoThI 2
WroroBast kKoHTpoIbHAs paboTa 3a 3 cemecTp
CamocrosiTeibHBIE Pa0OTHI 41
CamocrositenbHas padora Ne 30  CocTaBieHue npe3eHTaIuy 1o TeMe 6
«BbluncieHne onpeesIeHHOr0 HHTErpajla MeTO/I0M 3aMEHbl IEPEMEHHOI»
CamocrosrenbHast padora Ne 31  CocraBieHue npe3eHTauu 1o Teme 6
«Puznyeckre NpUIOKEHUs ONPeIeIEHHOTr0 HHTErpaIay
CamocrosrenbHas pabora Ne 32 CocraBiieHue Npe3eHTauH 110 TeEMe 6
«Jluneiineie qudepeHnnanbpHpIe ypaBHEHHS IEPBOTO MOPSIKA.»
CamocrosrenbHas padora Ne 33 [ToaroroBka K UTOTOBOM KOHTPOJIBHOM padoTte 5
CamocrosrenbHas pabora Ne 34 CocTaBieHre MEHTAIBHOM KapThl 10 TEME 6

((MHOTOFpaHHI/IKI/I U UX OCHOBHBIE CBOMCTBA»

CamoctosrenbHas pabora Ne 35 CocTtaBieHre MEHTAJIBHOM KapThl 110 TEME
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«ITapannenenunen»

CamocrostensHas padora Ne 36 CocTaBieHrne MEHTaILHON KapThI 110 TEME
«ITupamupay

CamocrostensHas padora Ne 37 CocTaBieHrne MEHTaILHON KapThI 110 TEME 3
«I1nomaan noBEpXHOCTER MHOTOTPAHHUKOBY
CamocrostensHas padora Ne 38 CocTaBieHrne MEHTaIBLHOM KapThI 110 TEME 6
«IIpaBuiibHBIE MHOTOTPAaHHUKH
CamocrositenbHas padora Ne 39 [ToarotToBka K HTOrOBOM KOHTPOJIBHOM padboTe 3
I'naBa 14. ®urypsl 31
BpallleHHus] ¥ MJIOIAIN
MOBEPXHOCTEH
Tewma 14.1 Hununnp Coaep:xxaHue yueOHOIro MaTepHuaJia 3
OcHoBuble noHATHA. [110111a/1F TOBEPXHOCTH IIMJIMHAPA.
IpakTHyeckune padoThbl 3
Tpenaxxepnl Ne 58 o Teme « L {mmaapy»
Tema 14.2 Konyc Coaep:xxaHue yueOHOIro MaTepHuaJia 3
OcHoBuble noHATHA. [110111a1F TOBEPXHOCTH KOHYCA.
IIpakTHyeckue paéoThl 3
Tpenaxepnl Ne 59 1o teme «Konycey»
Tema 14.3 Vceuennsiii | Copepaxanue y4eOHOIro MmarepuaJia 3
KOHYC OcHoBHble noHATHA. [110111a/1h TOBEPXHOCTH YCEYEHHOTO KOHYCA.
IIpakTyeckue padoThl 4
Tpenaxepnl Ne 60 o Teme «Y ceueHHbIH KOHYCY
Tema 14.4 Chepau Coaep:xxaHue yueOHOro MaTepuaJia 3
map Ocnosuble noHaTus. KacatenbHas miockocTh K cdhepe. YacTu mapa u chepsl
IIpakTuyeckune paéoTsbl 3
Tpenaxepsl Ne 61 o Teme «Cdepa u map»
Tema 14.5 Ilnomans Coaep:xaHue yueOHOTro MaTepHaJia 3
nosepxHoctu cepsl u | Jluddepentman xyru. Jauna gyru. ILomnaas MOBEPXHOCTH BPAIICHHS.
ee yacTeit [Tnomane noBepxHocTu cdepsl. [lnomans MOBEpXHOCTH cPepruyecKoro
cermenTa. I1lomnaap NOBEpXHOCTH CPepUUECcKOro Mmosica.
IIpakTHyeckue padoThl 3
Tpenaxepsl Ne 62 nio Teme «ILimomaap moBepxXHOCTH cephl U €€ YacTen»
I'nasa 15. O0beMbl 10
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MHOTOIPaHHUKOB U
T¢I BpallCHUs

Tema 15.1 O0bemBI Copnepxxanue y4yeOHOro MmarepuaJia 2
HPSIMBIX OcHoBHbIe NOHATHA. O0BeM NPAMOYToJIbHOTO Napamienenunena. Oobem
[apajuIe/IeuIIeIOB, IpSAMOM TpeyrosibHOW npu3Mbl. O6beM MHOTOYTOJIBHOM MPSIMO MPU3MBI.
MPU3MBI U TIAJIMH]IpA IIpakTHyeckune padorTsbl 3
Tpenaxkepsl Ne 63 o Teme «OOBEMBI IPSAMBIX MTAPATUICICTIUIICAOB, IPU3MBI U
LWJIMHAPAY
Tema 15.2 O0bem Copnepxxanue yueOHOro MmarepuaJia 2
reOMETPUYECKON ITpuMeHeHre UHTETPaJIbHOM CyMMBI K BBIYHMCIIEHUIO 00beMa. O0beEM
(Gurypsl ¢ 3a1aHHBIMU | HAKJIOHHOM NPU3MbI (HAKIIOHHOTO UIHHApa). O6beM nupamuibl. Oobem
IJI0IA MU yceueHHoM nmupamuabl. O0beM Tena Bpamnieaus. O0beM konyca. O0beM
HONEPEYHBIX CEUCHUH | ycedeHHOro KoHyca. O0béM mapa. O0beM mapoBoro cermenra. O0bem
m1apoBoro ciosi. O0bpeM mapoBoro cekropa. OObEMbI IPYTUX TEJ BPALICHHSL.
IIpakTHyeckue paéoThl 3
Tpenaxepsr Ne 64 o reme «OOBEM reOMETPUIECKON (PUTYPHI C 3aIlaHHBIMU
IUIOINASIMU OTIEPEYHBIX CEUSHHID)
I'maBa 16. D1eMeHTEI 10
KOMOUHATOPUKH U
TEOPHH BePOSITHOCTEH
Tema 16.1 DieMeHTSI Copepxxanue yuyeOHOro MmarepuaJia 2
KOMOUWHATOPUKU Pasmemenus. [lepectanoBku. Coueranus.
[IpakTHyeckue padoThl 3
Tpenaxkepbl Ne 65 1o Teme «31eMeHThl KOMOMHATOPUKH»
Tema 16.2 DnemMeHTHI Coaep:xxaHue yueOHOIro MaTepuaJa 2
TeOpHH BeposATHOCTEN | CrydaiiHble COOBITHS, BEPOSATHOCTH COOBITHS. TeopeMbl ClI0KEeHUs
BEpOSTHOCTEN. TeopemMbl yMHOKEHHS BEpOTHOCTEH. PopMyIia MOIHOM
BeposiTHOCcTH. Dopmyiia baiieca. [loBropenue ucnsiranuii. Popmyia
bepHymn.
IIpakTyeckue padoThl 3
Tpenaxeppl Ne 66 1o Teme «1eMEHTBI TEOPUHU BEPOATHOCTEN»
I'maBa 17. DnemeHTbI g

MaTeMaTH4YeCKOM
CTATHCTHKH
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Tema 17.1 OcHOBHEBIE
3a7a4y U OHATHS

Coaep:xanue yueOHOro MaTepuaJia

3agaun MaTeMaTH4ecKol CTaTHCTHKH. | eHepanbHast 1 BEIOOpOYHAs
COBOKYMHOCTH. BpiOopKa ¢ Bo3BpamieHreM U 0e3 Bo3BpamieHus. CrocoOsl
oTbopa.

IIpakTHyeckue padoThl 4
Tpenaxkepnl Ne 67 1o TeMe «3agayu MaTeMaTUHYECKON CTATUCTUKI)
Tema 17.2 Copnepxxanue yueOHOro MaTepuaJia 1
CraTtucruueckoe OcHoBHBIE TIOHATHS. DMIupuyeckas QyHKIHs pacnpeneneHus. [lomuron u
pacnpezeneHue TUCTOrpaMMa.
BBIOOPKH
KoHTpoJibHbIE padoThI 2
Wrorosas koHTpoJibHAs padoTa 3a 5 ceMecTp
CamocrosiTesibHbIE pa00ThI 29
Camocrosrenpnas padora Ne 40 CocTaBieHre MEHTAIbHON KapThI IO TEME 9
«®Purypsl BpallleHHs! U IUIOIAAH TOBEPXHOCTEI»
Camocrosrenpnas pabora Ne 41 CocraBieHre MEHTAIbHON KapThI IO TEME 9
«O0beMbl MHOTOTPAaHHUKOB U TeJl BPALLICHUS»
CamocrosrenpHas padora Ne 42 [ToaroToBka K HTOTOBOM KOHTPOJIBHOM padoTe 11
Bcero: 428

JI1s xapaKTepUCTUKU YPOBHSI OCBOEHMSI y4eOHOT0 MaTepHalia UCIOIb3YIOTCS ClIeAyolre 0003HAYEeHUS:
1. — o3HakoMUTENBHBIHN (Y3HaBaHUE paHEee N3yUYEeHHBIX OOBEKTOB, CBOHCTB);

2. — penpOAYKTUBHBIN (BBITIOTHEHUE IEATEIFHOCTH 110 00pa3Ily, HHCTPYKIUHU HITH ITOJT PYKOBOJICTBOM);
3. — IPOAYKTUBHBIHN (IUTAHUPOBAHUE U CAMOCTOSITEIILHOE BBIIIOJHEHHE JAEATEIILHOCTH, pellIeHHe TPOOIEeMHBIX 3a/1a4).
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3. YCJIOBUS PEAJIM3AIIUU ITPOT'PAMMBI TUCHUTIJIMHBI
3.1. TpeOoBaHMsA K MMHUMAJIBHOMY MaTEepPHAJbHO-TEXHHYECKOMY 00ecnedyeHH 0
Peanmu3anus mnporpamMmbl JUCHMIUIMHBL TpeOyeT Haiauuus ydeOHOro KabuHeTa

«MartemaTuka: anre6pa M Hadalla aHaJIn3a, rCOMCTPUA»

O6opynoBanune y4eOHOro KaOMHera:

- pabodee MeCTO MpernoaaBaTels;

- paboure MecTa 1Mo KOJIMYECTBY 00yHaIOIIUXCS;
- ayIUTOpPHAs JOCKa JUIsl TUChMa;

- YepTEKHBIC HHCTPYMECHTHI;

- CTEHJIOBBIC TAaOJIHIIbI;

- KapKacHbIE MOJENU TeOMETpUYECKuX puryp;

- FeoMeTpHuuYecKue (Uryphl.

TexHuuyeckue cpecTBA 00yYEHHUSI:

- KaJIbKYJIATOPBI;

- IEPCOHAIbHBIN KOMITBIOTEP C BBIXOJ0M B IHTEpHET, TUIIEH3HOHHBIM ITPOTPAMMHBIM
obecrnieueHreM o0IIeTo 1 MPOPECCHOHATBHOTO HA3HAYCHHUS

- MyJITUMEIUITHOE 000pyI0BaHuE.

3.2. UudopmanuonHoe odecriedeHne 00y4YeHust

Ilepeyenn yueOHbIX n3aaHuil, UHTEepHET-pecypcoB, 10NOJTHUTEILHOM JIUTEPATYPbI

OcCHOBHBIC HCTOYHUKH:

1. boromonos H.B., Camoiinenko I1.11. Maremaruka: yue6uuk CIIO/H.B. boromonos, IT.1.
CawmoiinieHko. — 5-e u3f., nepepad. u jgomn. — M.: U3parensctBo FOpaiit, 2019. — 401 c. —
(Cepusi: [IpodeccuonanbHoe 00pa3oBaHHE).

2. boromonos H.B. 3anauu ¢ pemmenusimu. B 2 4. Yacts 1: yue6. mocobue ans CITO/H.B.
boromonos. — 2-e u3n., ucnp. u gomn. — M.: U3narensctso FOpaiit, 2019. —439 c. —
(Cepusi: [IpodeccuonanbHoe 00pa3oBaHUE).

3. Bboromonos H.B. 3amaun ¢ pemenusmu. B 2 4. Yacts 2: yue6. mocodue mis CITIO/H.B.
Boromornos. — 2-e uza., ucnp. u pom. — M.: UznarensctBo FOpaiit, 2019. — 320 c. —
(Cepusi: [IpodeccuonanbrHoe 00pa3oBaHUE).
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4. Kpemep H.II., Marematuka sl KOJUIC/DKEH: yueOHOE MOCOOME AJI MOCTYHAIONMUX B
By3bl/ mo pemakiueit H.III. Kpemepa. — 10 — e wu3n., mepepald. m gom. — Mocksa:
WznatenbcrBo FOpaiit, 2019. -346 c. — (IlpodeccronanpHoe 0Opa3oBaHue).

5. JlomacoBa O.M. 3amavyHuk Uisi CpeaHero npoeCCHOHAIBLHOTO 00pa3oBaHUs IO

marteMatuke. Jlomacosa O.M. — UxeBck. 2015. — 111c.

I[OHOJIHI/ITGJ'[LHLIC HCTOYHMUKHU:

1. Amumos III.A. MaTtemaruka: anrebpa ¥ Hayaja MaTeMaTHYECKOrO aHAJINU3a, T€OMETPHSL.
Anrebpa u Havana Matemaruueckoro ananusa 10-11 kmaccer: yue0. J{ns obmeodpasosar,
opraHu3auuii: 6a3oBeidi u yriuyou.yposuu / [ILLLA. AmumoB u ap.]. — 7 u3n. — M.:
[Ipoceemenue, 2019. — 463 c. : wi.

2. bammakoB M.U., Matemaruka. 3agadyHuk : yue0. mocobue as o6pazoBaT. YUpexIeHU
Hau. U cpen. mpod. OOpasoBanms / M.M. BammakoB. — 2-e wm3m.,crep. — M.:
W3narensckuit eHTp «Axanemusi», 2013. — 416 c.

3. bammakos M.M., Maremaruka: ydeOHHMK [UIsl YUYpEeKIEHUH Had. U cpeld. mpod.
obpazoBanuss / M.M. bammakoB. — 5-¢ wusnm., ucnp. — M.: M3marenbckuii 1eHTp
«Axanemus», 2014r. — 256 c.

4. bammakoB M.U., Maremaruka (6a30BbIii ypoBeHb): yueOHuK mis 11 kiacca: cpemgHee
obmee oopazoanue / M.W. bammakoB.— M.: M3narensckuii ieHTp «Akagemus», 2014, —
320 ¢

5. bammakoB M.UM., Maremaruka (0a30BbIii ypoBeHb): yueOHUK 1isi 10 kiacca: cpemHee
obmee oobpazosanue / M.U. bammakos.— M.: U3narensckuii ieHTp «Akagemusi», 2014, —
304 c

6. bammakoB M.U., Marematuka 10 knacc: cOOpHHK 3a7a4: cpenHee odriee oopazoBanue /
M.U. bammmakoB.— M.: U3narenbckuit ieHTp «Akagemusi», 2014. — 272 ¢

7. bammakoB M.M., Maremaruka 11 kmacc: cOopHUK 3amad: cpemaHee (ToJIHOE) oOIIee
obOpazoBanmne / M.U. bammakoB.— 3-e u3a. - M.: M3natensckuii HeHTp «AKaaeMus»,
2014. -288 ¢

8. I'ycee B.A., Marematnka s Tnpodeccuii ©  CIENUAIBHOCTEH  COIMAIBHO-
SKOHOMHYECKOTO TIpodist: y4eOHHUK i1 00pa3oBaT. YUPEKICHUM Had. U Cpell. mpod.
obpazoBanus / B.A. I'yces, C.I'. I'puropreB, C.B. MBoaruna. — 3-e usa., crep. — M.:
W3narenbckuii neHTp «Akagemusi»n, 2012. — 384c.

9. «BukTtopus 1mOc», MaremaTMka B Ta0iMmax W cxemax. J[IS IIKOJBHUKOB U

aburypuentoB. 1U3a. 2-e, ucnp.u gon. CII6, «Bukropus mmtocy, 2012. — 224 ctp.
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10. EpmoBa A.Il., I'omo6opoasko B.B., Best mikonpHass MareMaTuka B CAaMOCTOSATEIBHBIX H
KOHTPOJBHBIX paborax. Anredpa 7-11. — M.: Unekca, 2010, - 640 c.

11. MopnkoBuu A.I'., Anrebpa 9 kmacc : meroguueckoe mocobue st yuumrens / Al
Mopakosuy, I1.B. CemenoB. — M.: Muemo3suna, 2010. — 72c.: u.

12. OnbxoBas JI.C., Maremaruka. [ToBropenne kypca B opmare EI'D. Pabouas nmporpamma:
yaeOHO-MeTomdeckoe mocooue / moxa penakuuein O.D. JIvicenko, C.1O. KymadyxoBa. —
Pocros-na-Jlony: Jlernou-M, 2011. — 176¢. — (I'otroBumcs k EI'D).

13. Pypykun A.H. Iloypounsie pa3paboTku mo anrebpe u Havaimam aHanuza: 10 kiacc.-
M.:BAKO,2011. - 352¢c. - (B nomo1ip MKOJIHbHOMY YUYHUTEITIO).

14. Turapenko A.M., 6000 3a1a4 10 MaremMaTUKe OT MPOCTEHIINX 10 OMUMIHMAIHBIX / A.M.
Turapenko. — PoctroB u/]l : @enukce, 2011. — 432 c¢. — (3apaBcTByH, mKomal).

15. Yepkacos O.1O., Maremaruka. [locobue /i nocrynarooumx B By3sl : yued. nocodue /
O.1O. Yepkacos, A.I'. fAkymes. — M.: [Ipoda, 2010. — 653,[3] c. : un.

16. Aposenko B.A., Iloypounsie pa3pabotku mo reomerpuu: 10 kmacc / Coct. B.A.

Sposenko. - M.: BAKO, 2009. - 304 c. — (B nmomo1ib HIKOJEHOMY YYUTEIIO).

HNuTepHeT pecypcesl:

1. Jlucranuuonnoe odydenue. Pexxum nocryna: https://myl.1september.ru/request.php

2. Tlopran Math.ru: 6ubnmoreka, MeanaTeka, OIMMITUAIb, 337a4d, HAYYHbIE IIIKOJIBI,

YUYHUTENbCKas, NCTOpUS MaTeMaTHKH. Pexxum noctyma: http://www.math.ru

3. Tazera "Maremaruka" u3marensckoro noma "Ilepoe ceHTsiOps". Pexxum moctyma:

http://mat.1september.ru

4. 3annmareilbHasg MaTeMaTHKa _ IIKOJIbBHUKaM (OJ'II/IMHI/IaI[BI, HUI'PpbI, KOHKYPCHL

no marematuke). Pexxum mocrtym: http://www.math_on_line.com

5. Jloruueckwue 3aa4u ¥ royoBosioMkH. Pexxum noctyma: http://smekalka.pp.ru

6. Caiit mas moaroroBku kK EI'D. Pesxkxum moctyna: http://reshy.ege.ru
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4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHMSI YUEBHOM
JUCHUIINHBI

KOHTpOJIL H OICHKA PC3yJIbTaTOB OCBOCHHUIA yqe6H0171 JUCHUILIUMHBI OCYIIECTBIIACTCA

npenoaaBaTrCjiceM B IIPOLECCE INPOBCACHUA NPAKTHYCCKHUX, CaAMOCTOATCIBHBIX, KOHTPOJIBHBIX

paboT 1 SK3aMeHa.

PesynbTaTnl 00y4yeHus
(oCcBOEHHBbIE€ YMEHMSI, YCBOCHHbIE 3HAHMS)

@DopMbI U METOAbI KOHTPOJISI U OLIEHKHU
pe3yJbTATOB 00yUYeHHsI

YMmenus:

AJITEBPA

- BBITIOJIHATH apU(METHYCCKHE ACUCTBUS HAJ|
YHCIIAMU, COYETasl yCTHHIC U MUCbMEHHBIC
MPUEMBI; HAXOJIUTh MPUOTMIKEHHBIC 3HAYCHHS
BEJIMYMH U TIOTPEITHOCTH BBIYUCIICHUN
(abconroTHAs 1 OTHOCHTEIIbHAS ); CPABHUBATh
YHUCJIOBBIC BRIPAKEHUS;

OneHka pe3yJbTaTOB BBIIOJHEHHUS:
NPaKTUYECKON pabOThl; CaMOCTOSITEIbHOM
paboThI; KOHTPOJIBHON pabOTHI, SK3aMEHa.

- HaXOJUTh 3HAUYEHUs KOPHsI, CTEIICHH,
norapudma, TPUTOHOMETPHUIECKUX
BBIPQKCHUI Ha OCHOBE OINpECIICHUS,
UCIOJIB3YS IPU HEOOXOIUMOCTHU
MHCTPYMEHTAJIbHBIE CPEJICTBA; I10JIb30BATHCS
NpUOIMKEHHOM OLEHKOM MPU MPAaKTUYECKUX
pacuerax;

OreHka pe3yabTaTOB BBITIOTHEHHUS:
NPaKTUYECKON pabOThI; CaMOCTOATEIBHOM
paboThI; KOHTPOJIBHON pabOTHI, SK3aMEHa.

- BBITIOJIHATH TPe00pa30BaHMsl BRIPAKECHUH,
npUMeHss POPMYJIbI, CBS3aHHBIE CO
CBOICTBaMHM cTeneHei, Jorapudmos,
TPUTOHOMETPHUYECKUX (DYHKIMH;

OrnieHka pe3yJIbTaTOB BHITIOJIHEHHUS:
MPAKTUYECKON pabOThI; CaMOCTOSATEIbHOU
paboThI; KOHTPOJIBLHOM PadOTHI, HK3aMEHa.

DOyHKIUM U rpapuKu

- BBIYMCIIATH 3HaYeHHE (PYHKLIUU 110
3alaHHOMY 3HAY€HHIO apryMEHTa IpU
Pa3IUYHBIX clloco0ax 3ajaHus QyHKIUY;

OrieHka pe3yJIbTaTOB BHITIOJIHEHHUS:
MPAKTUYECKON pabOThI; CaMOCTOSATEIHHOU
paboThI; KOHTPOJIBLHOM PadOTHI, HK3aMEHa.

- OIPEIENIATh OCHOBHBIE CBOMCTBA YHCIIOBBIX
(GYyHKUMH, MJUTIOCTPUPOBATh UX HA IpaduKax;

OrieHka pe3yJIbTaTOB BHITIOJIHEHHUS:
MPAKTUIECKON pabOThI; CaMOCTOSATEIHHOU
paboThI; KOHTPOJIBLHOM PadOTHI, HK3aMEHa.

- CTPOUTD IpaMKU U3YUEHHBIX (YHKIUH,
WUTIOCTPUPOBATH MO IpaduKy CBOMCTBA
HJIEMEHTAPHBIX (QYHKIHIA;

OneHka pe3yJIbTaTOB BBIIOJHEHMS:
MIPAKTUYECKON pabOThI; CaMOCTOSATEIbHON
paboThI; KOHTPOJILHOW PabOTHI, FK3aMEHa.

- UCTIONB30BaTh MOHATHE (DYHKITUU IS
OTKCAaHMS Y aHAIU3a 3aBUCUMOCTEN
BEJIMYNH;

OrneHka pe3yIbTaTOB BBINOJHEHHUS:
MPAKTUIECKON pabOTHI; CaMOCTOSATEIHHOU
paboThI; KOHTPOJBLHON PabOTHI, PK3aMEHa.

Hayana MaTeMaTH4eCKOro aHAJIN3a

- HaXOUTh MPOU3BOIHBIE DJIEMEHTAPHBIX
byHKIHI;

OrneHka pe3yJbTaTOB BBIIOJHEHUS:
MPAKTUYECKON pabOThl; CaMOCTOSATEIbHON
paloThl; KOHTPOJILHOW PabOTHI, IK3aMEHa.
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- UCIIOJIb30BATh MPOU3BOJHYIO IJI U3YUYCHUA
CBOMCTB (DYHKITUH ¥ TIOCTPOCHUS TPpaHKOB;

OrneHka pe3yJbTaTOB BBIIIOJHEHUS:
MPaKTUYECKOU pabOThI; CaMOCTOSATEIbLHOM
paboThI; KOHTPOIBHON PabOTHI, SK3aMEHA.

- IPUMEHSATH IIPOU3BOIHYIO JUISl IIPOBEICHUS
NpUOJIMKEHHBIX BBIYMCICHUH, peliaTh 3a1a4u
IIPUKJIAHOTO XapaKkTepa Ha HaXO0XKACHUE
HauOOJIBIIEr0 U HAMMEHbIIETO 3HAYECHHUS;

OrueHka pe3yJIbTaTOB BBITIOJIHEHHUS:
MPAKTUYECKON pabOThI; CaMOCTOSATEIbHON
paboThI; KOHTPOIBHON PabOTHI, SK3aMEHA.

- BBIYUCJISATH B HpOCTeﬁIHPIX ClIyvasx 1Jiomaian
¥ 00bEMBI C HCITOJIb30BAaHUEM OIPEICIICHHOTO
UHTerpala;

OrieHka pe3yJIbTaTOB BBITIOJIHEHHUS:
MPAKTUYECKON pabOThI; CaMOCTOSATEIbHOU
paboThI; KOHTPOIBHON PabOTHI, SK3aMEHA.

ypaBHeHHH H HEPABCHCTBA

- pelarh paluoHaIbHbIE, TOKa3aTeIbHbIE,
JorapupMHUECKUE, TPUTOHOMETPUIECKHE
YPaBHEHMsI, CBOJAIINECS K IUHEWHBIM U
KBaJIpaTHbIM, a TAK)KE aHAJIOTUYHBIE
HEPaBEHCTBA U CUCTEMBI;

OreHKa pe3yIbTaToOB BHIIOJTHCHUS:
MPAKTUIECKON PabOTHI; CaAMOCTOSATEIHHOU
paboThI; KOHTPOJIBLHOMN PaOOTHI,
WHAUBUIYATBHOTO TIPOEKTA U SK3aMeHa.

- ACIIOJIB30BaTh IPpaUUECKU METO]] PEIICHHUS
YPaBHEHUU U HEPABEHCTB;

OrieHka pe3yJIbTaTOB BHITIOJIHEHHUS:
NPaKTUYECKON pabOThl; CaMOCTOSATEIBHOM
paboThI; KOHTPOJIBLHOM PaOOTHI,
WH/IMBUYJIBHOTO MMPOEKTA M IK3aMEHa.

- 1300pakaTh Ha KOOPJIUHATHOM MJIIOCKOCTH
peueHusl ypaBHEHUM, HEPABEHCTB U CUCTEM C
JBYyMsI HEU3BECTHBIMU;

Orenka pe3yabTaTOB BBITIOTHEHHUS:
MPAKTUIECKON PabOTHI; CAMOCTOSATEIHHOU
paboThI; KOHTPOJILHON PabOTHI,
WHVBUIYAIBHOTO IPOSKTA U IK3aMEHa.

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

OreHka pe3yabTaTOB BBITIOTHEHHUS:
MPAKTUIECKON PabOTHI; CaAMOCTOSATEIHHOU
paboThI; KOHTPOJILHOM PabOTHI,
WHNBUIYATBHOTO TIPOEKTA U 3K3aMEeHa.

KOMBHHATOPHUKA, CTATUCTUKA "
TEOPUS BEPOSITHOCTEM

- pemath MpocTeuIrne KOMOMHATOPHBIC
3aJ]a4l METO/IOM Tiepebopa, a TaKkKe C
UCTIOJIb30BAHUEM HU3BECTHBIX (POpMYIT;

OrneHka pe3yJIbTaTOB BBIIOJHEHMS:
MPAKTUYECKON pabOThl; CaMOCTOSATEIbHON
paboThI; KOHTPOJILHOW PabOTHI, FK3aMEHa.

- BBIYUCJIATH B HpOCTeI\/'IIHI/IX CJ'Iy‘-IafIX
BEPOSITHOCTH COOBITUI Ha OCHOBE TIOJICUETA
YyCiIa KCXO0B;

OrieHKa pe3yJIbTaTOB BBITTOJIHEHHUS:
MPAKTUIECKON pabOThI; CaMOCTOSATEIHHOU
paboThI; KOHTPOJIBHOM PadOTHI, HK3aMEHa.

I'EOMETPUA

- pacro3HaBaTh Ha YePTEeKaX U MOACIISAX
IIPOCTPAHCTBEHHBIE (POPMBI; COOTHOCUTH
TpeXMEpHbIE OOBEKTHI C X OMHCAHUIMU,
M300paKCHUSIMU;

OrneHka pe3yJIbTaTOB BBIIOJHEHMS:
MPAKTUYECKON pabOThl; CaMOCTOSATEIbHON
paboThI; KOHTPOJILHOW PabOTHI, IK3aMEHa.

- OIIMCBIBATh B3aMMHOE PACIIOJIOKEHHE
IPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE,
apryMEHTHPOBATh CBOU CYXJIEHUS 00 3TOM
PacroI0KEHHUH;

OrneHka pe3yJJbTaTOB BBIIOJHEHUS:
MPAKTUYECKON pabOThl; CaMOCTOSATEIbHON
paboThI; KOHTPOJILHOW PabOTHI, IK3aMEHa.

- aHAJIM3UPOBATH B MPOCTEHIINX CIydasx
B3aMMHOE PACIIOJIOKEHUE 0OBEKTOB B
MPOCTPAHCTBE;

OrneHka pe3yJbTaTOB BBIIOJHEHUS:
MPAKTUYECKON pabOThI; CaMOCTOSTEIbHON
paboThI; KOHTPOJILHOW PabOTHI, IK3aMEHa.
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- I/I306pa)KaTI> OCHOBHBIC MHOT'OT'PAaHHUKH U
KPYTJIBIC TEJIa; BBIIIOJTHATE YCPTEKU 110
YCJIOBUSM 3aJiay,

OrneHka pe3yJbTaTOB BBIIIOJHEHUS:
MPaKTUYECKOU pabOThI; CaMOCTOSATEIbLHOM
paboThI; KOHTPOIBHON PabOTHI, SK3aMEHA.

- CTPOMTD MPOCTEUIIINE CEUCHHS Ky0a,
IIPU3MBI, TUPAMUBL;

OrieHKa pe3yJIbTaTOB BBITIOJIHEHHUS:
MPAKTUYECKON pabOThl; CaMOCTOSATEIbHOU
paboThI; KOHTPOJIBHON pPabOTHI, IK3aMEHA.

- pelaTh ITAHUMETPHYCCKHE U TIPOCTCHIINE
CTEpEOMETPUYCCKHUE 3a/1aUl HA HAXOKICHHE
FCOMETPHYCCKUX BEIIMYUH (JUTHH, YTJIOB,
riomaaei, o0beMoB);

OrueHka pe3yJbTaTOB BBIIIOJHEHHUS:
NPaKTUYECKOH pabOThl; CaMOCTOATEIbHOM
paboThl; KOHTPOJIBHON pabOThI, IK3aMEHa.

- MCII0JIb30BATh IIPU PEIIECHUN
CTEpEOMETPUYECKUX 3a/1a4

OrieHka pe3yJIbTaTOB BBITIOJIHEHHUS:
MPAKTUYECKON pabOThl; CaMOCTOSATEIbHOU
paboThI; KOHTPOIBHON PabOTHI, SK3aMEHA.

IIAHUMCETPHUICCKUC (1)aKTI>I N MCTOAbI,
- IPOBOAUTDH JOKA3ATCIBbHBIC PACCYKIACHUS B
XO0J€ pCIICHHMA 3a1a4.

OrieHka pe3yJIbTaTOB BHITIOJIHEHHUS:
MPAKTUYECKON pabOThI; CaMOCTOSATEIbHOU
paboThI; KOHTPOJIBLHOM PadOTHI, IK3aMEHa.

3HAHUA:

- 3HQUEHUE MAaTeMaTUYECKON HayKu AJis
peuieHus 3a/1a4, BO3HUKAIOUIUX B TEOPUU U
MPAKTHKE; IIUPOTY U B TO K€ BPEeMs
OTPAaHUYEHHOCTHh TPUMEHEHUS
MaTeMaTUYECKUX METOAOB K aHAJHN3y U
HCCJIEIOBAHMIO TIPOLIECCOB U SIBJIICHUM B
MIPUPO/JIE U OOIIECTBE;

Orenka pe3yabTaTOB BBITIOTHEHHUS:
NPaKTUYECKON pabOTHI; CaMOCTOATEIBHOM
paboThI; KOHTPOJIBHON pabOTHI, SK3aMEHA.

- 3HAYCHHE MPAKTUKU U BOIIPOCOB,
BO3HUKAIOIIMX B CAMOM MaTeMaTUKE JJIst
(bopMHUPOBaHUS M PA3BUTHSI MAaTEMATUUYECKON
HayKH; UCTOPHUIO PA3BUTHS NTOHATHS YHUCIIA,
CO3JaHus

MaTEeMaTU4YeCKOro aHan3a,

BO3HUKHOBEHHMS U Pa3BUTHUS T€OMETPUU;

OrieHKa pe3yJIbTaTOB BHITIOJIHEHHUS:
MPAKTUIECKON pabOThI; CaMOCTOSATEIHHOU
paboThI; KOHTPOJIBLHOM PaOOTHI, IK3aMEHa.

- YHUBEPCAJIHHBIN XapaKTep 3aKOHOB JIOTHKH
MaTeMaTHYECKUX PACCYKIACHUHN, UX
PUMEHUMOCTb BO BCEX 00JIacTIX
4eJI0BEYECKOH J1eTeNbHOCTH;

OrieHKa pe3yJIbTaTOB BHITIOJIHEHHUS:
MPAKTUIECKON pabOThI; CaMOCTOSATEIHHOU
paboThI; KOHTPOJIBLHOM PadOTHI, HK3aMEHa.

- BEPOSATHOCTHBIN XapaKTep pa3InIHbIX
MPOIIECCOB OKPYKAIOIIET0 MUPA.

OrneHka pe3yJbTaTOB BBIIOJHEHUS:
MPAKTUYECKON pabOThl; CaMOCTOSATEIbHON
paboThI; KOHTPOJILHOW PabOTHI, IK3aMEHa.

Paspaborumuk:
I'BIIOY PC () «Jlenckuit

TEXHOJIOTUYSCKUI TCXHUKYM»

npenoaaBaTeib

Kynpunosa B./I.




