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1. MACIIOPT ITPOI'PAMMBI YYEBHOM A CIUIIIMHBI

MareMaTHuKka

1.1. O6aacTh NpUMEHEHHs] POTrPaAMMBbI

[IporpamMma yuyeOHOW AMCUUIUIMHBI SBJISETCS YacTbl0 OCHOBHOW MpodecCHOHATbHON
oOpa3oBatenbHOil mporpammbl B cooTBercTBUU ¢ ®I'OC mo mpocdeccun CIIO 18.01.27
MamuHHICT TEXHOJIOTHYECKUX HACOCOB U KOMITPECCOPOB.
1.2. MecTO0 AUCUMILIMHBI B CTPYKType OCHOBHOI mnpodeccMOHAJbHON 00pa3oBaTeIbLHOM
NMPOrpaMMbI: TUCIUIUINHA BXOJUT B 00111€00pa30BaTeNbHbIN HUKIL.
1.3. Heqm u 3a1ayM AUCHUILIMHBI — TPeOOBaHUS K pe3yJibTATaM OCBOEHHUSI y4eOHOI

AUCUMILTUHBI
B pe3ynbrare ocBoeHUs yueOHON AUCHUIUIMHBI 00YYarOIUICs TOKEH YMeTh!

AJITEBPA
- BBITIOJIHATH apu(METHYECKHE JCHCTBUS HAJl YNCIIaMH, COUETast YCTHBIC U ITMCbMEHHBIE
IIPUEMBI; HAXOAUTh NPUOIMIKEHHBIE 3HAUEHUS BEJIMYUH U MTOTPEIIHOCTH BHIYMCICHUN
(abcomroTHast M OTHOCUTENbHAS); CPABHUBATh YMCIIOBbIE BHIPAXKECHUS;
- HaXO/IUTh 3HAUEHUsI KOPHS, CTEIIEHH, JorapuQma, TPUrOHOMETPUYECKUX BBIPAXKEHUN Ha
OCHOBE OIpe/IeNICHUS], UCITI0Nb3Ysl P HEOOXOAMMOCTH UHCTPYMEHTAIIbHBIE CPE/CTBA;
10JIb30BAThCS NPUOIMIKEHHOM OLEHKOM NP MPAaKTUYECKUX pacueTax;
- BBIMOJIHATH Mpeo0pa30BaHMsl BEIPAXKEHUH, TPUMEHS (OPMYIIbI, CBS3aHHBIE CO CBOWCTBAMHU

CTeTeHeH, JorapupmMoB, TPUTOHOMETPUUECKUX (DYHKIIMA;

DyHKIUHN U TPaPUKH
- BBIYHCIIATH 3HaUeHHE (PYHKIMU 10 3a/JaHHOMY 3HAYEHHIO apryMEeHTa MU Pa3InYHbIX crioco0ax
3a1aHusl QyHKIMHY;
- OTIpENIENATh OCHOBHBIE CBOMCTBA YHCIOBBIX (PYHKIIMH, HIUTIOCTPUPOBATh UX Ha TpaduKax;
- CTpouTh TpaduKH HW3YYEHHBIX (QYHKIMHA, WUIIOCTpUPOBaTh MO TIpaduKy CBOMCTBa
AJIEMEHTApHBIX (PYHKLINH;

- UCIIOJIb30BAaTh ITIOHATHUC (I)YHKI_[I/II/I JIJIs OIIMCAaHUS M aHaJIn3a 3aBUCUMOCTEN BCIIMYHH,

Hayana maTreMaTH4ecKOro aHajmu3a
- HaXOJIUTh MPOU3BOIHBIE 3JIEMEHTAPHBIX (YHKIIHII;
- MCII0JIb30BATh MTPOU3BOHYIO JUISl U3yUEHHS CBOUCTB (DYHKIIUH U TOCTPOESHUSI TPaPHUKOB;
- IPUMEHSATH TPOU3BOIHYIO JUIS IPOBEACHUS MPUOIMKEHHBIX BHIUMCICHUH, pelaTh 3a1auu

IMMPUKIIAAHOT'0O XapaKTCpa Ha HAXOXKICHUC HaMOOJIBIIEr0 1 HAUMEHBIIIETO 3HA4YCHMUAA,



- BBIYUCJISATH B HpOCTeI\/'IHII/IX ClIydadax mjomaiu U 00BEMBI C HCITOJIB30BaHUEM OIMpECACIICHHOI'O

UHTETrpaa;

YpaBHeHus1 1 HEpaBEHCTBA
- pelaTh palMoHAIbHbIE, TI0Ka3aTeIbHbIe, JIOrapupMUIecKie, TPUTrOHOMETPUUECKHE
YpaBHEHUS, CBOJSAIIUECS K JIMHEWHBIM U KBaIpaTHBIM, a TAK)KE aHAJIOTUYHbIE HEPABEHCTBA U
CHUCTEMBI;
- ACTIOJIb30BaTh Ipa)UueCKUil METO]] pEIICHHs YPaBHEHUN U HEPABEHCTB;
- 1300paXkaTh Ha KOOPJIMHATHOMN TNIOCKOCTH PEIICHUs ypaBHEHUM, HEPABEHCTB U CUCTEM C
JBYMsI HEU3BECTHBIMU;
- COCTaBJISITh U PEIlIaTh YPaBHEHUSI U HEPABEHCTBA, CBS3BIBAIOIINE HEU3BECTHHIC BEJTUUHHBI B
TEKCTOBBIX (B TOM YHMCJI€ MPUKIIAIHBIX) 3a/1a4ax.

KOMBUHATOPUKA, CTATUCTUKA U TEOPUSI BEPOSITHOCTEM
- pemarth npocrelnne KOMOMHATOPHBIE 337]a4l METOJIOM Mepedopa, a TaKKe ¢ UCIOIb30BAaHUEM
W3BECTHBIX (DOPMYIT;
- BBIYUCJIATH B MPOCTEHIIMX CIydasx BEPOSITHOCTH COOBITHI Ha OCHOBE IOJCYETa YHuCIa

HCXO0O0B,

IF'EOMETPUA
- pacro3HaBaTh Ha YePTE)KAX U MOJCIISAX MPOCTPAHCTBEHHBIC (DOPMBI; COOTHOCUTH TPEXMEPHBIC
00BEKTHI C UX ONMUCAHUSIMH, H300pAKEHUAMU,
- OMUCHIBATH B3aMMHOE PACIONIOKEHHE MPSIMBIX U TIIOCKOCTEH B MPOCTPAHCTBE,
aApeyMeHmupo8ams 80U CYHCOeHUst 00 IMOM PACNONIONCEHUU,
- aHAJIM3UPOBATH B MPOCTEHIIINX CIydasx B3aUMHOE PACIIONIOKEHNE 00bEKTOB B IPOCTPAHCTBE;
- 1300pakaTh OCHOBHBIC MHOTOTPAHHHUKH M KPYTJIbIC TEJIa; BHITIOIHATH YEPTEIKHU MO YCIIOBUAM
3a/1a4;
- cmpoums npocmetiwiue cevenus Kyoa, npusmul, NUPAMUOsL,
- pelIaTh TUTAHUMETPUYECKHUE U TIPOCTEHINNE CTEPEOMETPUICCKHE 3a/1a9H Ha HAXOXICHHE
T€OMETPUUYECKHUX BEJIMYUH (JIJTMH, YTJIOB, IUIOMIA/Iel, 00bEMOB);
- HCTIOJIb30BAaTh MPH PEIICHUU CTEPEOMETPUUECKHIX 3a/1ad MIaHUMETPpUIeCKre (PaKThl U METOIBL;

- IPOBOAUTDH AOKA3ATCIBHBIC PACCYKACHUA B XOAC PCUHICHUA 3a1aY.

B pesynbpTaTe ocBOeHHS YIEOHOM MUCIUTUIMHBI 00YYaIOIMIUNUCS TOJDKEH 3HATD!
- 3HAYCHUE MaTEeMaTHYCCKON HAYKH JJIS PEIICHUs 3a/1a4, BO3HUKAIOIIUX B TEOPUHU U TIPAKTHUKE;
HIMPOTY U B TO K€ BPEMSI OTPAHUYEHHOCTh PUMEHEHHS] MaTEMAaTUYECKUX METOJIOB K aHAIIU3Y U

HCCJIICAJOBAHUIO ITPOLCCCOB U SIBIICHUH B npupoac u O6H_ICCTBC;



- 3HaU€HUE MPAKTUKHU U BOIIPOCOB, BOZHUKAIOIIUX B CAMOM MaTeMaTuke sl QOpMUPOBAHUS U
Pa3BUTHSI MAaTEMAaTUYECKOM HAYKU; UCTOPHIO PA3BUTHSI IOHATUSI YMCTIA, CO3IaHUS
MaTEeMaTUYeCKOro aHalin3a, BOSHUKHOBEHUSI M Pa3BUTHUSI TECOMETPUU;

- YHUBEpCaJIbHBIA XapaKkTep 3aKOHOB JIOTUKA MAaTEMAaTUYECKUX PACCYKACHHUM, UX TPUMEHUMOCTh
BO BCeX 00JIacTsIX 4eIOBEUECKOH AeATeIbHOCTH;

- BEPOSITHOCTHBIN XapaKTep pa3Iu4HbIX [IPOLIECCOB OKPYIKAIOLIETO MUPA.

1.4. Kosim4ecTBO 4aCOB HA OCBOEHNE NMPOrPaMMBbl Y4eOHOH TMCHUNIMHBI:
MaKCUMaJIbHOU y4eOHOI Harpy3ku oOyuatomierocs 428 4yacoB, B TOM YHCIIE:
00s13aTeNIbHOM ayJUTOPHOM yueOHOI Harpy3ku oOydatomierocs 285 yaca;
CaMOCTOSITENbHOM paboThl 0Oyyaromierocs 142 yacos,;

KOHCYJIbTanuii 1 yacos.



2. CTPYKTYPA U COJAEP)KAHUE YYEBHOM JUCHUILINHBI

2.1. O0beM yueOHOI IMCUMIIIMHBI M BUABI Y4eOHO0#l padoThI

Bun yueOHo# padoThI

Oo6vem uacoe

MaxkcumasnbHasi yueOHasi Harpy3ka (Bcero) 428
O0s13aTesIbHASI AYIUTOPHAsI Y4eOHasi Harpy3Ka (Bcero) 285
B TOM YHCJIE:
TEOPETUUECKHE 3aHSITHS 167
IIPAKTUYECKHE 3aHITHS 118
B 1.4. KOHTpOIBHBIE paOOTHI 10
CamocrtosiTe1bHas padoTra o0yuawouerocs (Bcero) 142
B TOM YHCJIE:
Pemenue npumepos (3a1a4) 28
[ToaroroBka cooOueHus 4
CocraBiieHHe MEHTAJIbHON KapThl 51
CocraBieHHe npe3eHTaluu 25
[TonroroBka K KOHTPOJILHOU paboTe 34
Koncyabranumn 1

Hmocosasn ammecmayusl 6 d)OpMe IK3amena




2.2. TemaTu4eckuii IJIaH U colep:KaHue Y4eOHOM TuCcHUIIMHBI MaTeMaTuKka: ajredpa u Hayaja MaTeMaTH4ecKoro
aHaJIM3a, reOMeTpPHUs

HaumenoBanue Conep:kanue y4eOHOIro MaTepuasia, J1a00paTopHble U MPAKTUYECKHUE O0bem yacon YpoBeHb 0CBOEHMS
pa3/iesioB U TeM padoThI, caMOCTONATeIbHAsI padoTa 00y4yalomuXxcs, KypcoBasi pa6ora
(mpoekT)
1 2 3 4
I'nasa 1. JInneiinble n 25
KBaJpaTHbIe
YPaBHEHHUS U
HepaBeHCTBA.
DJIeMEeHTBbI
BBIYHMCJINTEIbHO
MAaTEeMATHKH.
Tema 1.1. Copneprxanue y4eOHOIro MaTepuasia 1 1
Panuonansueie uncna. | Harypanbubie uncia. J{poOHbie uncna. OTpunartenbHbie Yucia. MHOXECTBO
WppaunonansHbie LEJIBIX Yncesl. MHOKECTBO pallMOHaIbHBIX Yncesl. OCHOBHbIE 3aKOHBI IeHCTBUI
qucia. HaJ palMoHaIbHBIMU yKciaamu. [IpencraBieHne pauoHaIbHbIX YHCEN
[ToHsATHE O MHUMBIX necaTudHbIMU Jpobsamu. [lepuoanueckue qpodu. OOpaleHne YyncToi
KOMIUICKCHBIX YHCIaX. | NEpPUOANYECKON 1poOu B 00bIKHOBEHHYI0. OOpallieHrne CMEIaHHOM
HNEepUOINYECcKOi 1podu B 0OBIKHOBEHHYIO. VIppaliioHaIbHbIE YHCIIA.
JleticTBuTeNbHBIC Ynciia. AOCOTIOTHAS BEIMUMHA JICHCTBUTEIIHLHOTO YHCIA.
Jlenenue Ha Hynb. [ToHATHE O MHUMBIX U KOMITJIEKCHBIX YHCIAX.
['eomeTprueckas HHTEpIIpEeTaLs KOMIIEKCHBIX uncen. CroxkeHue u
BBIYUTAHNE KOMITJIEKCHBIX YHCEN. Y MHO)KEHUE KOMIUIEKCHBIX YHCEll, 33/1aHHBIX
B anreOpandeckoit popme. [leneHne KOMIUIEKCHBIX YHCe, 3aJaHHBIX B
anreOpanyeckoit popme. Bo3BeeHne KOMIUIEKCHBIX YHCEIl B CTENEHb.
IIpakTHyeckue padoThl 1 2
Tpenaxeps! Ne 1 «Apudmerndeckne BHIYUCICHUS»
Tpenaxepsl Ne 2 «KommuiekcHble ynciay
Bxoanas KoHnTpoJibHbIe padoThI 2 3
KOHTpPOJIbHasA padora | KontposbHas paboTa 3a Kypc OCHOBHOT'O 00OIIEro 00pa3oBaHUs
Tema 1.2. Meron Copnepxanue y4eOHOIro MaTepuasia 1 1
KOOpJIUHAT Mertox KoopauHAT
Tema 1.3. CoaepxxaHue y4eOHOIro MaTepuasia 1




[TorpemHocTn
NPUOIMKEHHBIX
3HAQ4YEHMI Yncen

AOcoroTHasT  TMOTPEIIHOCTh W TpaHWIlAa  a0CONIOTHOM  TOTPEIIHOCTH
npuOJIMKEHHBIX 3HAueHW uyucen. BepHple M 3Havamme wupbl YuCIia.
OTHOCHUTENbHAS MMOTPEITHOCTh MPUOIMKEHHOTO 3HAa4YeHus1 yncia. OKpyriieHue
Y IIOTPEIIHOCTh OKPYTIIEHUS.

IIpakTnyeckmne padoTnl

Tpenaxepbl No 3 «llorpemrnoctu mprOIMKEHHBIX 3HAYCHUH YUCEID)

Tema 1.4. JleiicTBust
HaJ| MPUOJIMKECHHBIMU
3HAYCHUSMU YUCEIT

Conep:kanue y4eOHOT0 MaTepuaJia

CrnoxeHnne npuOIMHKEHHBIX 3HAYCHUH Yncell. Beranutanue npuOiImKeHHbIX
3HAYEHUH yucesl. Y MHOXKEHHE NMPUOIMKEHHBIX 3HaUeHUH uncen. Jlenenue
IpUOIMKEHHBIX 3HaYeHUH yKcell. Beluncienne Hanepes 3ajaHHON TOYHOCTBIO.
Beruucnenus ¢ npuOJIMKEHHBIMU YHCIaMu 0€3 MoJicueTa MOrpeHocTei

IIpakTH4eckue padoThl

Tpenaxepnl No 4 «/leficTBust HaJ MPUOTMHKCHHBIMUA 3HAUCHUSIMU YHCEI»

Tema 1.5. JIuneiiabie
YpPaBHEHUS C OJJHOU
MepeMEeHHON

Coaep:xxanue yueOHOro MaTepHaJia

OcHoBHbIe ompeneneHus. JpoOHo-panoHanbHeie ypaBHeHHS. | padudeckuit
Croco0 peleHust CUCTeM JMHEHHBIX ypaBHEHUNH. OCHOBHbIE CBOWCTBA MOJTYJIS.
CucreMbl M COBOKYIHOCTH JABYX NPEUIOKEHUH. YpaBHEHUs, cOepaline
HEepEeMEHHYIO 110J1 3HAKOM MOJTYJIsI

IIpakTHyeckue padoThl

Tpenaxepbl Ne 5 «JInHelHbIE ypaBHEHHs ¢ OJTHOM EPEMEHHON»

Tema 1.6. JIluneitunie
HEpPaBEHCTBA

Coaep:xanue yueOHOTro MaTepuaJia

HepaBenctBa 1 ux ocHoBHbIE cBOiicTBa. JInHeliHble HepaBeHCTBA. CUCTEMBI U
COBOKYITHOCTH JIMHEHHBIX HEPaBEHCTB C OJHOW mepeMeHHO. J[poOHo-
paluMoHanbHblE HepaBeHCTBa. [IpocTeiiline HEpaBEHCTBA, COJEpHKALIUE
MIEPEMEHHYIO T10J1 3HAKOM MOJYJISL.

IIpakTyeckue padoTnl

Tpenaxepnr No 6 «JIluHeliHbple HEPABEHCTBAY

Tema 1.7. Cucremsl
JIMHEUHBIX YPaBHEHUN

Conep:xanue yueOHOTo MaTepuaJia

Pemienne cucremsl ABYX JIMHEHWHBIX YPaBHEHUW C JBYMS IIEPEMEHHBIMU.
OnHOpOIHBIE M HEOJTHOPOIHBIE, COBMECTHBIE U HECOBMECTHBIE CHCTEMBI JIBYX
JUHEUHBIX YPAaBHEHUN C JByMs IIEpEMEHHBbIMU. PemieHue CcuCTeMBl IBYX
JMHEHHBIX YpaBHEHUH C IBYMs NIEPEMEHHBIMH B 00111eM Buje. Pemienue cucrem
TpeX JIMHEWHBIX YPABHEHUN C TPEMs IIEPEMEHHBIMU MEeTOI0M [ 'aycca.

IIpakTHyeckue padbornl




Tpenaxepnl Ne 7 «CucteMbl TUHEMHBIX YPAaBHEHUIN )

Tema 1.8. KBanpaTHbie
YpaBHCHHUS

Conep:kanue y4eOHOT0 MaTepuaJia

KBanpartHoe ypaBHeHue obmero Buaa ax’ + bx +c = 0. MHccnenosanue
KOpHEW no AucKpuMMHaHTY. lIpuBeneHHoe kBajapaTHOE ypaBHEeHME. PerieHue
KBAJpaTHOIO YpaBHEHMs M ciydasd. HemosHble KBanpaTHbIE YpaBHEHHS.
CBolicTBa KOpHEM KBagpaTHOTrO YypaBHEHUs. PasnokeHue KBaapaTHOIO
TPEXWICHA Ha JUHEIHbIC MHOXUTEIU. bUKBagpaTHBIC ypaBHEHMs. Y PaBHECHMS,
JeBasi 4acThb KOTOPBIX pasjlaracTcs Ha MHOXKUTENIU. J[ByWIEHHbIE YpaBHEHHS.
JpoOHOo-paninoHaabHbIC YpaBHEHUS C OJTHOW NTEPEMEHHOM.

IIpakTH4eckue padoThl

Tpenaxepbl Ne 8 «KBajipaTHble ypaBHEHUS»

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

Coaep:xanue yueOHOro MaTepHaJia

Kpanparnas ¢Qynkuus 7y = ax?+bx +c¢ u ee yacTHble ciydau. Ipadux
Gyukuun  y = a(x —m)?+n. Tpapuxk ¢ynkuuun y = ax? + bx + c.

KBaApaTHOIO WccnenoBanue U MocTpoeHue rpaduka KsaapaTHoi GpyHKIMU y = ax? + bx +
YpaBHCHUA c. I'padmaecknii ciocoO pemieHus: KBIPaTHOTO YpaBHEHMUSI.
IIpakTH4eckue padoThl
Tpenaxepsl Ne 9 «I'paduueckoe penieHre KBaJpaTHOIO YPaBHEHUS»
Tema 1.10. Copneprxanue yuyeOHOIro MaTepuasa
KBanpaTtHble ['paduueckoe pelmieHHMe KBaJApaTHOTO HEPABEHCTBA. PelleHne HEpaBEHCTB

HepaBeHCTBa. Pemenune
HEPABEHCTB METOJA0OM

MCTOJOM IIPOMECIKYTKOB.

IIpakTHyeckue padoThl

ITPOMEXYTKOB. Tpenaxepsr Ne 10 «KBagpaTHbIC HEPaBEHCTBA»

Tema 1.11. Copnepxxanue y4yeOHOIro MaTepuasia

Hppauunonanbusie HppanuonaneHbie ypaBHeHHs. MppanuoHanpHbIE HEPAaBEHCTBA C  OJHOU
YPaBHEHHUS U IIEPEMEHHOM

HppalMOHAIbHbIC IIpakTHyeckue padoThl

HCPAaBCHCTBA Tpenaxepsl Ne 11 «MppannoHanbHble ypaBHEHHsI U HEPABEHCTBA

Tema 1.12. Copnepxanue y4eOHOIo MaTepuaJa

Henunelinbie cucTEMBI
YPaBHEHUH C ABYMs
MepEMEHHBIMU

IIpaBuna npu penieHun CUCTEM YPaBHEHHM.

IIpakTH4eckue padoThl

Tpenaxeppr Ne 12 «HenuHeliHble CHCTEMBI ypaBHEHMH C  JABYMS
[IEPEMEHHBIMU

10




I'naBa 2. ®yHkuum.

26

CrenenHas,
NnoKa3aTeJbHasi U
Jorapupmuyeckas
byHkunn
Tema 2.1. ®ynxkuun u | ConepskaHue yueOHOro MatepuaJia 2
UX OCHOBHBIE CBOMCTBA | dyHkumu. YerHple W HedeTHble (yHKUMHM. Bospacraromue u yObiBaromime
GyHKIHH.
IIpakTHyeckue padoThl 1
Tpenaxepbl No 13 «DyHKIMH U UX OCHOBHBIE CBOMCTBAY
Tema 2.2. Crenennas Copnepxanue yuyeOHOIro MaTepuasa 2
byHKIUSA CrenenHas (QyHKIHUS.
IIpakTH4eckue padoThl 1
Tpenaxepsr Ne 14 «CrenieHHast GyHKIUS
Tema 2.3. ConepixaHue y4eOHOro MaTepuasa 2
[TokazarenbHas OcHoBHbIE CBOICTBA cTerneHu. [lokazaTenpHas QyHKIUS.
byHKIUSA IIpakTHyeckue padoThl 1
Tpenaxepnl Ne 15 «[lokazarenpHast GyHKITHS
Tema 2.4. Conepxxanue yuyeOHOro MaTepuaJa 2
Jlorapudpmuueckas [Tonsitue o norapugme uucna. Coiicta gorapugmos. JlorapudmupoBanue.
byHKIMS [ToTenmupoBanue. Jlorapudmudeckue Toxaecrna. Jlorapupmuueckas
¢bynkuus, ee rpaguk. M ee ocCHOBHbIE CBOWCTBA.
IIpakTHyeckue padoThl 1
Tpenaxepsl Ne 16 «Jlorapudmuyeckas QyHKIHsI»
Tema 2.5. Copnepxxanue y4yeOHOIro MaTepuasia 2
ITokasaTenbHbIC [TokxazarenbHble ypaBHEeHHUsI. CUCTEMBI IOKA3aTEJIbHBIX YPaBHEHUN
ypasHenus. Cucrembl | IlpakTHyeckue padoTbl 1
IOKAa3aTeJIbHbIX Tpenaxepsl Ne 17 «ITokazarenbHbie ypaBHEHUS
ypaBHEHHI
Tema 2.6. CoaepxxaHue y4yeOHOIro MaTepuasa 2
ITokazarenbHble ITokazarenbHbIE HEPABEHCTBA
HEpaBEeHCTBA IIpakTHyeckue padoThl 1

Tpenaxepnl Ne 18 «IlokazaTenbHble HEPABEHCTBAY
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Tema 2.7. Coaep:xaHue yueOHOro MaTepuaJia 2
Jlorapudmuueckue Jlorapugmuueckue ypaBHeHus. CUCTEMBI JJorapu(MUIECKUX YPAaBHEHHH.
ypaBHeHus. CUCTEMBI IIpakTH4eckune padorTsl 2
Jorapu(pMUUECKUX Tpenaxepst Ne 19 «Jlorapudmudeckne ypaBHEHUSD
ypaBHEHHH
Tema 2.8. Copnepxxanue yueOHOIro MaTepuaJa 2
Jlorapupmuueckue Jlorapugmuueckue HepaBeHCTBA
HEpaBEHCTBA
KonTtpoJsibHbie padoThi: 2
HTorosast KOHTpOsIbHAs paboTa 3a 1 cemecTp
CamocrtosiTeibHasA padoTa 00y4yaommxcst 25
CamocrosrenbHas pabora Ne 1 Pemenue 3anau no teme «/lenenue 2
KOMIUICKCHBIX YHCEII, 33JJaHHBIX B alireOpandeckoii popme. Bo3senenue
KOMIIJIEKCHBIX YMCEJ B CTEIIEHb)
CamocrosrenbHas padora Ne 2 [Togroroska cooOuienus no teme «/lexkaprona 2
CUCTEMA KOOPJUHAT
CamocrosrenbHas padora Ne 3 IToaroroBka cooOiieHus o reme 2
«Bplunciienus ¢ npuOIMKEHHBIMU YKCJIaMu 0€3 MojicueTa NOrPEeHIHOCTEN
CamocTtosrenbHas padora Ne 4 CoctapineHue Npe3eHTaluu o TeMe 3
«YpaBHEHUS, cofiepkKalllie NEPEMEHHYIO TI0JT 3HAKOM MOJTYJIs»
CamocrosrenbHas padora Ne 5 CocraBieHue npeseHTanuu no teme «Pemenne 4
CHUCTEM TPEX JIMHENHBIX YPAaBHEHUH C TPEMsI IEPEMEHHBIMHA MeToA0M [ayccay
CamocrosrenbHas pabora Ne 6 Pemenue 3anau «/[pobHo-pannoHanbHble 2
YPaBHEHUS C OJTHOW ITEPEMEHHON»
CamocrosrenbHas padora Ne 7 Pemenue 3anau «PelieHre HepaBeHCTB 2
METOJIOM ITPOMEKYTKOBY
CamocrosrenbHas padora Ne 8 Pemenue 3agau no teme «CrcremMsl 2
MOKAa3aTeIbHBIX YPAaBHEHUI»
CamocrositensHas padora Ne 9 Pemenue 3amad mo teme «CUCTEMBI 2
JOrapu(PMHUECKUX YPAaBHEHUI»
Camocrostenpraas padora Ne 10 [ToaroroBka K HTOrOBOH KOHTPOJIBHOM padoTe 4
3a 1 cemectp
I'nasa 3. 52
Tpuronomerpuyeckue
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byHxunn

Tema 3.1. Pagunannoe
HU3MEpEeHHUEe JIyT U
YTJIOB.

Coaep:xanue yueOHOTo MaTepHaJia

Paguannas mepa nyru yria. @opmyna nepexona oT IpajlyCHOTO M3MEPEHHs K
panuanHomy. dopmyna nepexoja OT paJdaHHOIO U3MEPEHUs K I'pajyCHOMY.
Jnuna nyru okpyxkHocTu. Ilnomans kpyrosoro cexropa. JluHeliHas cKOpoCTh
IIPY BpaLIATEIbHOM JIBUKEHUU

IIpakTH4eckue padoThl

Tpenaxxepnl Ne 20 1o Teme «PagranHoe U3MEpEeHUe IyT U yriioB»

Tema 3.2. O6061cHNE
MOHATHUSA TyTH (yriia)

EnuHu4YHBINA KPYr U €IMHUYHAs OKPYXHOCTb. [TonoxkuTenbHble U
OTpHLIATEeNIbHBIE AYTU U YIibl. Jlyru u yrisl, 6onbiuue 2. EquHnynas
YHCII0Basi OKPY>KHOCTb.

Tema 3.3.
Tpuronomerpuyeckue
(YHKIIUN YHCIOBOTO
aprymeHTa

Coaep:xanue yueOHOT0o MaTepHuaJia

Omnpenenenrue TPUrOHOMETPHUUECKUX (DYHKIUHM ynciaoBoro aprymenta. O6mnactu
WX OIPEJCIICHNS 1 3HAYCHUM.

IIpakTnyeckne padoThl

Tpenaxxeps! Ne 21 Tpuronomerpuyecke (YHKIIMHA YUCIOBOTO apTyMEHTa

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

byHKIMA

Coaep:xanue yueOHOT0 MaTepHaJia

3HaKM TPUTOHOMETPUYECKUX (YHKUMNA. BbluncieHne 4YHCIOBBIX 3HAYEHUM

3m

7,277.'.

Boblunicnenne YMCIOBBIX 3HAYEHUH  TPUTOHOMETPUYECKUX (DYHKUMH Ams
T T s 9

apryMeHToB —, - U —. CBolicTBa YETHOCTH ¥ HEYETHOCTH TPUTOHOMETPUUECKHUX

(GYHKIHI.

v o [
TPUTOHOMETPUUYECKUX (YHKUMHA Ui 3Ha4YeHUH apryMeHTOB: O,E,n,

Tewma 3.5 U3menenue
TPUTOHOMETPUIECKIX
byHKIMI pu
BO3paCTaHUU
aprymenTa ot 0 10 21

Coaep:xanue yueOHOro MaTepuaJia

N3menenue kocuHyca u cuHyca. lMi3meHnenue tanrenca. Mismenenune
KOTaHreHca. MI3sMeHeHne cexkaHca U KOCEKaHca.

IIpakTyeckue padorTnl

Tpenaxepsl Ne 22 nio Teme «/3MeHeHHE TPUTOHOMETPUYECKUX (PYHKIINUN TPpH
BO3pacTaHuu apryMenTa ot 0 1o 2m»

Tema 3.6 OcHoBHEBIE
TPUTOHOMETPUYECKHUE
TOXKIECTBA

Conep:kaHue y4eGHOr0 MaTepuasa

OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO. 3aBUCUMOCTh MEX]Ty TAHT€HCOM
Y KOCHHYCOM. 3aBUCUMOCTb MEX]1y KOTAHT€HCOM U CUHYCOM.

Tema 3.7 Boipaxkenue

Conep:xaHue yueOHOro MaTepuaJia
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TPUTOHOMETpPUUECKUX | BelpakeHue Tpuronomerpuueckux QyHKIMN yepe3 cuHyc. Beipakenue

GbyHKUIMN yepe3 Ipyrue | TPUrOHOMETpUYecKuX (DyHKIMIA yepe3 KocuHyc. Bripaskenue

TPUTOHOMETPUUYECKUE | TPUTOHOMETPUYECKUX (PYHKIMI yepe3 TaHreHc. Belpaskenue

byHKIIN TPUTOHOMETPHUUYECKUX (DYHKIMH Yepe3 KOTaHTeHC.
IIpakTnyeckmne padoTnl
Tpenaxxeps! Ne 23 o Teme «BpIpaskeHUEe TPUTOHOMETPHUECKUX (DYHKIIMIA
yepes Apyrue TPUroHoOMeTpUyecKre (QyHKIIMU»

Tewma 3.8 Conep:kanue y4eOHOT0 MaTepuaJia

IIepnonnuHOCTH [TepnoIMYHOCTD TPUTOHOMETPUIECKUX (PYHKIUI

TPUTOHOMETPUYECKHUX

byHKIUH

Tema 3.9 ®opmyibl Coaep:xanue yueOHOro MaTepHaJia

IIPUBEJICHUS CaolicTBa noynepuoa KOCUHyca 1 cuHyca. Tpuronomerpuueckue GyHKIUU
B3aMMHO JIONIOJHUTEbHBIX apIryMEHTOB. TpUroHoMeTpuueckue GyHKIuu
apryMmeHra (g + ). TpuroHomerpuueckue QyHKIMH apryMenTa (T — ).
Tpuronomerpudeckue GyHKUUHU aprymenTa (1 + a). Tpuronomerpuyeckue
(GyHKIIMM apryMeHTa (37” — a). Tpuronomerpuieckne GyHKIUU apTyMEHTa
(3711 + a). Tpuronomerpudeckue GpyHKIUU aprymeHTa (2 — ).
IIpakTHyeckue padoThl
Tpenaxepsl Ne 24 o Teme «PopMyIibl IPUBEACHUS

Tema 3.10 Copepxanue yueOHOIro MaTepuaJa

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

byHKINN CuHyc cyMMBI 1ByX aprymMeHToB. CHHYC pa3HOCTH JBYX apryMeHTOB. TaHreHc

anredpanvecKkon CYMMBI JIByX apryMeHTOB. TaHT'€HC pPa3HOCTH JABYX apryMeHToB. KoTaHreHchl

CYMMBI JIBYX CYMMBI M Pa3HOCTH JIBYX apryMEHTOB.

apryMeHToB (popMyJibl

CJIOYKEHUS)

Tema 3.11 CopaepxxaHue y4yeOHOIro MaTepuasa

Tpuronomerpuueckue | Tema 3.11 Tpuronomerpuueckue QyHKIIMHU YIBOCHHOTO apryMeHTa

(GYHKIIUN YABOCHHOTO
apryMmeHra

IIpakTH4eckue padoThl

Tpenaxepnl Ne 25 1o Teme «DopMyIibl IPUBEACHUS»

Tema 3.12

Coaep:xanue yueOHOro MaTepHaJia
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Tpuronomerpuyeckue
(yHKINU TTOJIOBUHHOTO
apryMeHTa

Tpuronomerpuyeckue GyHKIIMH TOJIOBUHHOTO apryMeHTa

Tema 3.13 Beipaxxenue
TPUTOHOMETPUIECKHIX
dbyHKIMA yepes
TAHT€HC TTOJIOBUHHOTO
aprymeHra

Conep:kanue y4eOHOT0 MaTepuaJia

Tema 3.13 BripaskeHHe TPUTOHOMETPUUYECKUX (DYHKIUN Yepe3 TAaHTEHC
IIOJIOBUHHOTO apryMeHTa

IIpakTnyeckmne padoTnl

Tpenaxkepsl Ne 26 1o Teme «BpIpaskeHHE TPUTOHOMETPUUYECKUX (QYHKIUN
4yepe3 TAHI€HC [TOJIOBUHHOTO apryMEHTay

Tewma 3.14 Conep:xanue yueOHOTo MaTepHaJia

[Ipeobpa3zoBanue [TpeoOpazoBaHre TPOU3BEICHUS TPUTOHOMETPUICCKUX (DYHKIIUN B CyMMY
MIPOU3BEICHUS

TPUTOHOMETPHUYECKUX

byHKIUH B CyMMY

Tema 3.15 Coaep:xxanue yueOHOro MaTepHaJia

[TpeobOpaszoBanue Cymma cunycoB. Cymma kKocuHycoB. Pa3HocTh KocuHycoB. CyMMa TaHTEHCOB.
anreOpandyecKkoi Pasnocts Tanrencos. IIpeobpasoBanue Beipaxenuii (1 + cos @), (1 — cos a),
CYMMBEI (1 4+ sina) u (1 — sin @) B npousseneHre. Y CIIOBHS PABEHCTBA OJHOWICHHBIX
TPUTOHOMETPHYCCKUX | TPUTOHOMETPUUYCCKHUX (DYHKITHH.

¢yt B IpakTHyeckne padoTsl

IIPOU3BENICHUE. Tpenaxepsl Ne 27 o Teme «I[Ipeobpa3oBanue anredpandeckoi CyMMbl

TPUTOHOMCTPHUYICCKUX (I)YHKLII/II‘/’I B IIPONU3BCACHUCY

Tema 3.16 CpoiicTBa
TPUTOHOMETPHUYECKUX
byHKIUH 1 ux rpaduKu

Coaep:xanue yueOHOro MaTepHaJia

CgoiicTBa (pyHkMH y = sinx u ee rpadpuk. OCHOBHBIE CBOICTBA U rpaduk
¢yHKMM y = cosx. OCHOBHBIE CBOMCTBA U rpa@uK QyHKIUU y = tgx.
OcHOBHBIE CBOHCTBA U TpaduK GYHKIUHU Y = ctgX.

Tema 3.17 ObOpaTHbIE
TPUTOHOMETPHUUYECKHE

byHKIIHA

Conep:xanue yueOHOTo MaTepuaJia

Oyukuus, oopatHas cunycy. OyHkuus, oopaTtHas KocuHycy. OyHKIHs
oOpartHas TaHreHcy. OyHk1us oOpaTHas KOTAHTEHCY.

IIpakT4yeckue padoThl

Tpenaxkeps! Ne 28 o reme «OOpaTHbIe TPUTOHOMETPUYECKHE (QDYHKIIMK

Tewma 3.18 Iloctpoenne

Coaep:xanue yueOHOro MaTepHaJia
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nyru (yria) mo
JTAaHHOMY 3HAYEHUIO

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

TPUTOHOMETPUUYECKON
¢bynkuuu. [Ipocreiimme
TPUTOHOMETPUUYECKHE
YpaBHEHHS
Tema 3.19 Conep:kanue y4eOHOT0 MaTepuaJia 2
Tpuronomerpuueckue | I[Ipocreifne TpPUrOHOMETPHUECKUE YPAaBHEHH. Y paBHEHHs, CBOJISIINECS K
YpaBHEHMUSI KBaJpaTHbIM. YPaBHEHUS, pelllaeMble pa3okKEeHUEM JIEBOM 4acTH Ha
MHOXHTETH. OZHOPOIHBIE YPaBHEHUS
Tema 3.20 Conepxanue yuyeOHOIo MaTepuasia 2
Tpuronomerpuueckue | TpuroHOMETpHUYECKUE HEPABEHCTBA
HEpaBEHCTBA
I'naBa 4. i
Ilpenennt
Tema 4.1 Ilpenen Copnepxanue yuyeOHOIro MaTepuasa 2
NIEpEMEHHON BEMYMHEI | [ToHSATHE O YMCIOBOI TOCIEIOBATEILHOCTH. XapaKTep U3MEHEHHUSI IEPEMEHHON
BeNMYMHbL. beckoHeuHo Manas BenuuuHa. beckoHeyHO Oosblias BeIUYMHA.
CBs3p OeCKOHEYHO Majol BENMYMHBI ¢ OeckoHe4yHO Ooibiioi. I[lonstue o
npezene nepeMeHHoi. OCHOBHBIE CBOWCTBAa OECKOHEUHO MaibIX. TeopeMbl O
npejenax.
IIpakTH4eckue padoThl 1
Tpenaxepsl Ne 29 no teme «IIpenen nepemMeHHON BETMUHUHBI)
Tewma 4.2 [Ipenen Copnepxxanue y4yeOHOIro MaTepuasia 2
byHKIIN Boruncnenue npenena pyukiun. Yucno €. HatypanbHble norapu@msl
Tema 4.3 Copepxanue yueOHOIro MaTepuaJa 1
HenpepsiBHOCTB [Tpupamenue aprymenta GpyHkuuu u GpyHkuuu. HenpeprelBHOCTE QyHKITUU.
byHKINN IIpakTHyeckue padoThl 1
Tpenaxeps! Ne 30 o Teme «HenpepbIBHOCTD QYyHKIHH
I'nasa S. 22
IIpousBoanasn
Tema 5.1 Ckopocth Conep:xanue yueOHOTro MaTepuaJia 2
M3MEHEeHUs QYHKINUN CkopocTh U3MEHEHUs (QYHKIUU
Tema 5.2 [IpousBonHas | ConepskaHue yueOHOro MaTepuaJia 2
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byHKIMHA

Onpenenenne npou3BoaHON GyHKIIUU. CBSA3b MPOU3BOIHON QYHKITUU C
HEIPEPBIBHOCTHIO. ['€OMETPUUECKUI CMBICIT IIPOU3BOIHOM.

Tema 5.3 @opmyisl

Coaep:xanue yueOHOro MaTepuaJia

muddepeHnpoBaHus [TpousBoauas mocrostHHOM. [Ipon3Boanas Gpynkuuu y=X. [IpousBoaHas
asnreOpanyeckoi cymmbl GyHkuuil. [Ipon3BoaHas npou3BeaeHUs IByX
¢ynkuunii. [IponsBoaHas Npou3BeACHUS MOCTOSHHON Ha (DYHKIIHIO.
IIpousBoanas yactHoro. CnenctBus nporu3BoaAHON yacTHOro. [lonarue o
cinoxxnort pynkimu. [ponsBoanas cinoxuoil Gpynkun. [IponsBonHas crenenu
C LeNbIM HOJIOKUTENbHBIM MokasateneM. [IpousBoauas Gynkiuu y = vu.
[TpousBomHas QyHKIUHN Y = % [Ipumenenne popmyn quddepeHIpOBaHNS.

Tema 5.4 Coaep:xanue yueOHOro MaTepHuaJia

I'eomerpuueckue I'eomeTpryecKkre NpUIIOKEHUsI IPOU3BOTHON

IIPUIIOKEHHUS IIpakTHyeckue padoThl

IPOM3BOHOM Tpenaxepnl Ne 31 o teme «I'eomeTprueckre NpUI0KEHUS TPOU3BOTHOM»

Tema 5.5 Ousuueckue

Coaep:xxanue yueOHOro MaTepHaJia

MIPUIIOKEHUS du3nuecKue NpuiIoKEeHUs! TPOU3BOJHOM

MPOU3BOAHOMN

Tema 5.6 IIpousBognsie | ConepixaHue y4eOHOIro MaTepuasia

Tpuronomerpudeckux | I[IpousBonnas cunyca. IlponsBoanas kocunyca. [IponsBogHas TaHreHca.
byHKIMIA IIpou3BoHas KOTaHI€HCA.

IIpakTyeckue padornl

Tpenaxepnl Ne 32 o teme «IIpon3Bo/IHbIE TPUTOHOMETPUUECKUX (PYHKIIHI

Tema 5.7 IIpousBonnsie
00paTHBIX

Conep:xanue yueOHOro MaTepuaJia

IIpousBoaHas apkcunyca. [IponsBonnas apkkocunyca. [IponsBoiHas

TPUTOHOMETPHYCCKUX | apkTaHreHca. [Ipon3BosiHas apkKOTaHIeHca.
byHKIMIA

Tema 5.8 [IponsBonnas | ConepskaHue yueOHOro MaTepuaJia
Jorapu@pmMuIecKon [TpounsBogHas norapudmudeckon GyHKIUU
GynxHn IpakTHYecKne padoTsl

Tpenaxepnl Ne 33 no Teme «IIponsBoHas norapupmudeckoit GyHKINN»

Tema 5.9 IlpousBogHbIe
MOKa3aTeIbHBIX

byHKIUH

Coaep:xanue yueOHOro MaTepHuaJia

[Tpon3BoiHBIE TOKA3aTENbHBIX (QYHKINN
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Tema 5.10
IIpousBoaHas BTOpOro

Conep:kanue y4eOHOT0 MaTepuaJia

OnpeneneHue NpoU3BOIHON BTOPOrO MOPSIKA.

nopsiaAKa IIpakTH4eckune padorTsl 2
Tpenaxepsl Ne 34 o Teme «IIpon3BoiHast BTOPOro Mopsiaka»
I'naBa 6. 14
HccaenoBanue
(pyHkuuii ¢ noMomBI0
MPOU3BOIHBIX
Tema 6.1 Bozpacranue | Conep:xaHue y4eOHOro Marepuasa 2
u yObiBanue (pyHkuuil | Bospacranue u yObIBaHME (YHKIIHIA.
Tema 6.2 Coaep:xanue yue0HOro MaTepHaJia 2
[TonsiTHEe 0 MakcUMyMe U MUHUMYMe GyHKIUH. [Ipr3HaKyn MakcuMyMma u
Hccnenosanue MUHMMYMa (pyHKIMHU. [IpakTHyeckue npaBuiia ucciae10BaHus GyHKIUN Ha
(GyHKLIUI HA MAKCUMYM | MAKCHMYM W MUHHMYM C TIOMOIIbIO TIEPBO#l POU3BOHOM. MccnenoBanue
1 MUHUMYM (GYHKIMU HA MAKCUMYM M MUHUMYM C IOMOILIbIO BTOPOH IPOM3BOTHON
IIpakTHyeckue padoTbl 4
Tpenaxepsl Ne 35 o teme «MccnenoBanue QyHKIMNA Ha MAKCUMYM U
MUHUMYM»
Tema 6.3 Hanpasnenue | CoaepxxaHue y4eOHOIro MaTepuasa 2
BBINYKJIOCTH I'paduka | HampapieHue BBITYKIOCTH Tpaduka
Tema 6.4 Toukn Copepxanue yueOHOIro MaTepuasa 2
neperuda Touku neperuda
KonTpoJibHbIC pa0oThI: 2
HToroBast KOHTpOJIbHAs paboTa 3a 2 ceMecTp
CamocrosiTesibHBIC pa0OThI: 47
CamocrosrenbHas padora Ne 11 CocTaBiieHre MEHTaIbHON KapThl 110 TEME 2
«EnuHu4Has 4nciioBasi OKPY>KHOCTb
CamocrosrenbHas pabora Ne 12 CocTaBiieHre MEHTaIbHON KapThl [0 TEMe 2
«3HaKU TPUTOHOMETPUUECKUX (QYHKIIHID)
CamocrosrenbHas padora Ne 13 Pemenue 3a1a4 no reme «Bpruucienue 2
YHUCIJIOBBIX 3HAYEHUH TPUTOHOMETPUUYECKUX PYHKIIMM JUIs 3HAUECHU N
aprymeHToB: 0, g , T, 3?”, 27T
CamocrosrenbHas padora Ne 14 Pemenue 3a1a4 no reme «Bpruucienue 2

YHCJIOBBIX 3HAYEHUH TPUTOHOMETPUUECKUX (QYHKITUH JIJIsl apryMEHTOB
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Camocrosrenbnas padora Ne 15 CocraBieHue MEHTaIbHON KapThl IO TEME 2
«CBoiicTBa YETHOCTH U HEYETHOCTH TPUTOHOMETPUYECKUX (DYHKITHI»

CamocrosrenbHas padora Ne 16 Pemenue 3aga4 no reme «KocuHyc pa3HOCTH 2
JBYX apryMeHToB. KOCHHYC CyMMBI IByX apryMEHTOBY

Camocrosrenbnas padora Ne 17 Pemenune 3agay no reme «CHHYC CyMMBI IBYX 2
aprymenToB. CHHYC pa3HOCTH JBYX apI'yMEHTOB)

CamocrosrenbHas pabora Ne 18 Pemenue 3a1a4 no reme «TaHreHc CyMMBI 2
JIBYX apryMeHTOB. TaHreHC pa3sHOCTH JIBYX apryMeHTOB. KoTaHreHCH CyMMBI 1

Pa3sHOCTH JIBYX apryMEHTOB)

CamocrositenbHas padora Ne 19 Pemenue 3aa4 mo reme 2
«Tpuronomerpuyeckie (PyHKIIH MOJOBHHHOTO apTyMEHTAa

CamocrosrensHas padora Ne 20 Pemenue 3anau no teme «lIpeodbpazoBanue 2
POM3BEACHUS] TPUTOHOMETPUIECKUX (PYHKITHI B CYMMY»

Camocrosrenpnas padora Ne 21 CocraBiieHre MEHTAILHON KapThl IO TEME 2
«[Ipocreiinie TPUrOHOMETPUUECKUE YPABHEHUSI»

CamocrositenpHas padota Ne 22 Penienne 3a1ad 1mo Teme 2
«TpuroHomerprudeckue ypaBHEHUS»

CamocrositenpHas padota Ne 23 Pernienne 3a1ad 1mo teme 2
«TpUroHomMeTpuyecKre HEPaBEHCTBAY

CamocrosrenbHas padora Ne 24 CocTtaBieHHe MEHTAIbHOM KapThl 10 TEME 2
«[Ipenen pyHxmN»

CamocrosrenbHas padora Ne 25 CocTtaBieHre MEHTAIBHOM KapThl 10 TEME 2
«Dopmynsl 1uphepeHINPOBAHNUS

CamocrosrenpHas padora Ne 26 Pemenue 3ama4 o reme «lIpon3Bomabie 2
00paTHBIX TPUTOHOMETPHUECKUX (DYHKITHI

CamocrosrenbHas padora Ne 27 Pemenue 3a1a4 no reme «IIponsBonHsie 2
MIOKa3aTeIbHBIX (DYHKIIHH»

CamocrosrenbHas pabora Ne 28 Pemenue 3a1a4 no reme «VccnenoBanue 2
(GYHKIIMM HA MAKCUMYM M MUHUMYM C ITOMOIIBIO BTOPON TPOU3BOTHOM»
CamocrosrenbHas padora Ne 29 [ToaroroBka kK UTOrOBOM KOHTPOJIBHOM paboTe 11
3a 2 CeMeCTp

Koncynbranuu 1
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I'imaBa 7. 12
Judppepennuan
bynxkumnm.
IIpunoxenune
auddepenunana K
NpHOINKEHHBIM
BBIYHMCJICHUAM
Tema 7.1 CpaBHeHue Coaepxxanue yueOHOIo MaTepuasa 3
0ECKOHEUHO MaJIbIX CpaBHeHue 0€CKOHEYHO MaJIbIX BEJIMYHH
BCJIIMYMH IIpakTH4eckue padoThl 2
Tpenaxepnl Ne 36 o Teme «CpaBHeHHE OECKOHEYHO MAJIbIX BETUYUH)
Tema 7.2 Conep:xanue yueOHOTo MaTepHaJia 3
Huddepenunan [Tonstue o nuddepenimane pynknuu. ['eomerpruueckuii CMbICT
byHKIIUU g depenimana GyHKIIH.
Tema 7.3 IIpunoxxenue | ConepxxaHue y4eOHOro MaTepuasia 3
muddepeHnmana K AOCOIIOTHAsI U OTHOCUTEIbHAS MOTPEITHOCTH. Bhruncienue npubdInxeHHOTro
IPUOINKEHHBIM YHCIOBOro 3HaYeHUs QyHKIMU. Beluncinenus mo cnocol0y cTpororo yuera
BBIUYHCIICHUSIM MOTPEIIHOCTEN.
IIpakTHyeckne padoTsbl 1
Tpenaxeps! Ne 37 o Teme «BpIuucieHus 1o crnocody cTpororo y4era
ITOTPEHTHOCTEN
I'masa 8. 16
HeonpenesieHHbIH
HHTErpaji
Tema 8.1 Conep:xanue yueOHOTro MaTepHaJia 3
Heonpenenenusiin [TepooOpaznas ¢pynkuus. Heonpenenennslii unTerpan. OCHOBHbIE CBOHCTBA
MHTErpal u ero HeonpeaeneHHoro nurerpana. TaOauuHble HeONpeeIeHHbIE HHTErpajbl
npocTenInre CBOCTBa | IpakTHYecKne paGoThl 1
Tpenaxepsr Ne 38 mo Teme «Brraucienus mo crnoco0y CTpororo y4dera
NOTPEIIHOCTEN»
Tema 8.2 Copepxanue y4eOHOIro MaTepuaJa 3
Henocpencrsennoe HenocpencTBeHHOE HHTETPUPOBAHKE
MHTETPUPOBaHUE IIpakTH4eckue padoThl 1

Tpenaxepnl Ne 39 o temMe «HenocpencTBEHHOE HHTETPUPOBAHUE
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Tema 8.3 Conep:kanue y4eOHOT0 MaTepuaJia 3
I'eomerpuueckue ["'eomeTpUUEeCKE IPUIOKEHHS] HEOIIPEIEIIEHHOIO HHTErpala
IIPWIOKECHHUS IIpakTHyeckue padoThl 1
HCOIPCACICHHOTO Tpenaxepsl Ne 40 o Teme «l'eoMeTpUyeCKHe IPUIOKEHHUS HEOIIPEAEIEHHOIO
UHTErpana UHTErpana»
Tema 8.4 ®usnueckue | Conep:kaHue yueOHOro MaTepuaJia 3
IIPWIOKECHHUS dusnueckue NpUIIOKEHHs HEONIPEIEIEHHOIO HHTErpala
HeonpeaeaICHHOI 0O IIpakTHyeckue paéoTbl 1
HHTErpaia Tpenaxepsl Ne 41 o teme «duznueckue NPUIOKEHHUS HEOIPEAEIEHHOIO
MHTETpajia»
I'nasa 9. 14
OnpenesieHHbIH
HHTerpaJ
Tema 9.1 OcHOBHBIE Coaep:xanue yue0HOro MaTepHaJia 3
CBOICTBA U ITonsiTe 06 onpeneneHHoM nHTErpase. OCHOBHBIE CBOMCTBA ONPEIEIIEHHOTO
BBIUHCIICHUE uHTerpana. OnpeneseHHblil HHTerpai Kak mionans. OnpeneneHHblil HHTerpal
OIIPEJICIIEHHOTO KaK IIpeJie)l CyMMBbl. BpIunClieHHEe ONpeIeIEeHHOr0 HHTErpaga METOA0M 3aMEHbI
UHTErpaa IIEPEMEHHOM
IIpakTHyeckue padoThl 3
Tpenaxepbl Ne 42 o Teme «BblunciieHue onpeneaeHHOro HHTerpaiay
Tema 9.2 ®usuueckue | ConepskaHue yueOHOro MaTepuaJia 3
MIPUIIOKEHUS Boruncnenue myTH, npoiiIeHHOro Toukoi. Berunciaenue paboThl.
OINPEACICHHOIO IIpakTnyeckue padoTel 2
MHTErpaa Tpenaxeps! Ne 43 o treme «Duznueckue NPUIOKEHHS ONPEAEICHHOTO
MHTETpajIa»
Tema 9.3 [lonstue o Copnepxxanue y4yeOHOIro MaTepuasia 3
auddepeHInaIbHOM O6ume nouatus o AuddepeHnnanbHbIX ypaBHeHUsX. JuddepenmansHbie
YpaBHEHUH YPaBHEHHUS € pa3AESIOUMMUCS lepeMeHHbIMU. JINHENHbIe
Qg depeHIaIbHbIe YpaBHEHH IEPBOTO MOPSIIKA.
I'maBa 10. IIpamas Ha 14
IJIOCKOCTH U ee
YPABHEHHSI.
Tema 10.1 Bexroper Ha | CoaepkaHue y4eOHOIo MaTepuaJia 2

mw10ckocTd. OCHOBHBIE

Iloustue BCKTOpA. Cno)XeHHe U BEIYUTAaHHUE BCKTOPOB. YMHOXKEHHE BCKTOpAa Ha
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TIOHATHUS U
OIpeICICHUS

yucno. Cnoxenue BeKTopoB. [IpsamoyronbHas cucrema koopauHar. [[nmHa
BEKTOpa. YTIIbl, 00pazyeMble BEKTOPOM € OCsIMHU KoopauHat. CkansipHoe
IIPOU3BE/ICHUE JIBYX BEKTOPOB

IIpakTH4eckue padoThl

Tpenaxepnl Ne 44 110 Teme «CKaJISIpHOE MPOU3BEICHUE ABYX BEKTOPOBY

Tema 10.2 Merton
KOOpJIUHAT

Coaep:xanue yueOHOT0 MaTepHaJia

PaccrosiHue MCKAY ABYMs TOYKaMU. Z[GJ'ICHI/IG OTpPE3Ka B JaHHOM OTHOIICHHUH.

IIpakTnyeckune padoTnl

Tpenaxepnl Ne 45 o Teme «MeTo KOOpIMHAT

Tema 10.3 YpaBuenus
MIPSIMBIX

Conep:kanue y4eOHOT0 MaTepHuaJia

YpaBHEHUS NPSAMBIX, NaPAJIIETBHBIX OCSIM KOOPJAMHAT. Y paBHEHUE OCEH
KOOpAMHAT. Y paBHEHHE NPSIMOM, IPOXOASILEH Yepe3 Hauyaao KOOpAUHAT.
YpaBHEHUE MPSIMOH C YIIIOBBIM KO3 PHUIIMEHTOM M Ha4aJIbHON OpIUHATOM.
OO1ee ypaBHeHHE NpsIMOil. YpaBHeHHE IPSIMOI B OTpE3Kax Ha OCsX.

IIpakTH4eckue padoThl

Tpenaxepnl No 46 o Teme «YpaBHEHHSI IPSMBIX)

Tema 10.4 Cucremsl
MPSIMBIX

Coaep:xanue yueOHOTro MaTepHuaJia

VYpaBHEHHMs y4yKa NPSAMBIX. Y paBHEHHE NIPSAMOM, IPOXOIALLEH Yepes ABe
JaHHBIEC TOYKU. YTOJI MEXAY IBYMS IPSIMBIMU. Y CIIOBUE NTAPAIIEIIBHOCTH JIBYX

IPSMBIX. Y CJIOBUE NEPIEHIUKYIISIPHOCTH IBYX NpsIMbIX. [lepecedenne npsMeIx.

IIpakTH4eckue padoThI

Tpenaxepsr Ne 47 o Teme «CHUCTEMBI TPSIMBIX)

I'maBa 11. Kpussble
BTOPOI0 NOPSAAKA

10

Tema 11.1 OxpyxHOCTB

Coaep:xanue yue0HOro MaTepHaJia

YpaBHEHHE OKPYKHOCTHU € LIEHTPOM B Hadajie KOOPJAUHAT. Y paBHEHUE
OKPY>KHOCTH C LICHTPOM B IIPOU3BOJILHOM TOYKE. Y paBHEHUE OKPYKHOCTH Kak
MacTHBIN cilydail 0OLIero ypaBHEHHs] BTOPOU CTEHEHH.

IIpakTH4eckue padoThl

Tpenaxkepsl Ne 48 o reme «OKpPY>KHOCTB)

Tema 11.2 Dnnurc

Conep:kaHue y4eGHOr0 MaTepuasa

C)11501(¢

IIpakTHyeckue padoThl

Tpenaxeps! Ne 49 o Teme «QmIHmcy
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Tewma 11.3 I'unep6ona

Conep:kanue y4eOHOT0 MaTepuaJia

['unepOona

IIpakTnyeckne padoTnl

Tpenaxkeps! Ne 50 o teme «I'unep6omar»

Tewma 11.4 ITapaGoina

Conep:kanue y4eOHOT0 MaTepuaJia

ITapaGona

IIpakTHyeckue padoThl

Tpenaxepnl Ne 51 o Teme «Ilapaboay

I'naBa 12. IlpsiMbie n
IJIOCKOCTH B
NPOCTPAHCTBE

Tema 12.1 OcHoBHEIE
MIOHSATHUS CTEPEOMETPUN

Coaep:xanue yueOHOro MaTepHaJia

Omnpenenenus u o0o3HaueHust. OCHOBHBIE CBOMCTBA MJIOCKOCTH. B3anumHoe
H0JIOXKEHHE NPSMBIX U IUIOCKOCTEH B TPOCTPAHCTBE.

IIpakTHyeckue padoThl

Tpenaxepsl Ne 52 o Teme «B3auMHOE TI0JI0KEHUE TIPSIMBIX U TIOCKOCTEH B
IIPOCTPAHCTBEY

Tema 12.2 Copnepxanue y4eOHOIro MaTepuasa

[TapannensHOCTh [TapannenbHble NpsMasi U MIIOCKOCTb. YTOJ MEXAY CKPEIIUBAIOLIMMUCS

MIPSIMOM M TUIOCKOCTH. npsMbIMu. [lapanienbHbIe IIOCKOCTH.

[TapannensHbie IIpakTHyeckue padoThl

IIJIOCKOCTH Tpenaxeps! Ne 53 o Teme «lapannensHOCTh IPSMOI M INIOCKOCTH.
[TapannenbHble IOCKOCTH

Tema 12.3 Copnepxxanue yuyeOHOIro MaTepuasa

[TepnienaukynspHbie [Ipsimast, mepneHANKYISIpHAs K TIIOCKOCTH. 3aBUCUMOCTD MEXIY

IMPAMBIC U IJIIOCKOCTH

NapajiCJIbHOCTBIO U MEPIICHAUKYIAPHOCTBIO IIPAMBIX U IJIOCKOCTEM.
HepneHz[HKynﬂp U HaKJIOHHAaA. YTOI MCKAY HpHMOﬁ " IMJIOCKOCTBIO.

IIpakTH4eckue padoThl

Tpenaxepsl Ne 54 o Teme «llepneHuKynsipHbIe NPSMBIE U TIOCKOCTHY

Tema 12.4 JIByrpanHsie
Y MHOTOTPAHHBIE YTJIbI

Coaep:xanue yueOHOIro MaTepHaJia

JIByrpanHble 1 TuHEHbIE yriibl. [lomaas mpoeKuy miocKol Gpurypsl.
IlepneH quKyJIsIpHBIE TUIOCKOCTH. MHOTOIpaHHBbIN YIOJI.

IIpakTHyeckue padboThl

Tpenaxkeps! Ne 55 1o Teme «/[ByrpaHHble 1 MHOTOTpaHHbIE YIIIbD)
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I'nasa 13.
MHOrorpaHHUKH 1
IIOIIAAN UX

MOBEPXHOCTEH

Tema 13.1 Conep:kanue y4eOHOT0 MaTepuaJia 1

Mmuororpansuky U ux | [lonsitue o Muororpannukax. [lpuszma

OCHOBHBIE CBOMCTBA

Tema 13.2 Coaepxxanue yueOHOIro MaTepuasa

[Tapannenenunen [Tapannenenunes
IIpakTH4eckue padoThl 1
Tpenaxkepsl Ne 56 o teme «llapanenenuneny

Tema 13.3 Ilupamua Coaep:xanue yueOHOro MaTepHaJia 1
OcHoBHble noHATH. [lapamienbHble ceueHus. Y ceueHHas nupaMua.

Tema 13.4 Ilnomanu Coaep:xanue yue0HOro MaTepHaJia

MMOBEPXHOCTEM [Tnomanu GOKOBOH M IMOJIHOM MOBEPXHOCTEH pu3Mel. [1nomaam 6okoBoi

MHOTOTPaHHUKOB HOBEPXHOCTH Mapauienenuneaa. Ilnomaan 60koBoH U MOJIHONW NOBEPXHOCTH
nupamubl. [1nomanm 60KOBOM U MOTHON MOBEPXHOCTH MUPAMUJIBI.
IIpakTHyeckne padoTsbl 1
Tpenaxepnl Ne 57 o teme «Ilnomaayu noBepxHocTeld MHOTOTPaHHUKOB

Tema 13.5 IlpaBunsubie | Coaep:kaHue y4eOHOT0 MaTepUaa 1

MHOTOTpaHHUKU ITpaBrIIbHBIE MHOTOIPaHHUKH
KoHTpoJibHbIE padoThl 2
HToroBasi KOHTpOJIbHAs paboTa 3a 3 cemecTp
CamocrosiTesibHbIE padOThI 41
CamocrosrenbHas pabora Ne 30 CocraieHne Ipe3eHTallu 10 TeMe 6
«BplunciieHne onpeeneHHOro HHTerpaisa MeTo10M 3aMeHbl IEPEMEHHON
CamocrosrenbHas pabora Ne 31 CocraBieHue npe3eHTaluu 1o TeMe 6
«Du3nuecKkre NPUII0KEHUs ONPEAEIEHHOT0 HHTErpaiay
CamocrosrenbHas padora Ne 32 CocraBieHHe PE3EHTAIIH 110 TEME 6
«JIunelinsle tuddepennnanbHple ypaBHEHHs IEPBOTO MOPSIKA.»
CamocrositenpHas padora Ne 33 TlonroroBka kK UTOTOBOM KOHTPOJIBHOM paboTe 5
CamocrosrenbHas pabora Ne 34 CoctaBlieHue MEHTAJIbHOU KapThl 110 TeMe 6

«MHOTOrpaHHUKH U KX OCHOBHBIE CBOMCTBA

CaMocTosTenbpHas pa60Ta Ne 35 CocraBnenue MeHTaIbLHOM KapTEI 110 TEMC
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«[Tapamnenenunen»

Camocrosrenbnas pabora Ne 36 CocraBiieHre MEHTAIbHON KapThl IO TEME
«ITupamugan

Camocrosrenbnas padora Ne 37 CocTaBiieHe MEHTAIbHON KapThl IO TEME 3
«[1nomaau noBepxHOCTEH MHOIOIPaHHUKOBY
Camocrosrenbnas pabora Ne 38 CocraBiieHre MEHTAbHON KapThl IO TEME 6
«[IpaBusIbHBIE MHOTOT'PAaHHUKH))
CamoctosrenpHas padora Ne 39 [ToaroroBka K HTOrOBOI KOHTPOJILHOM padboTe 3
I'naBa 14. @urypsl 31
BpallleHus1 ¥ 1011
MOBEPXHOCTEH
Tema 14.1 Hununap Coaep:xanue yueOHOro MaTepHaJia 3
OcuoBHbIe TIOHATHS. [1101a1h MOBEPXHOCTH IMIIMH/IPA.
IIpakTHyeckne padoTsbl 3
Tpenaxepsr Ne 58 o teme «lmnmmaap»
Tema 14.2 Konyc Coaep:xanue yueOHOro MaTepHuaJia 3
OcnoBHbIe nOHATH. [11011a16 MOBEPXHOCTH KOHYCA.
IIpakTHyeckue padoThl 3
Tpenaxepnl Ne 59 no teme «Konyce»
Tema 14.3 Yceuennsiii | Coaep:kaHue yuedOHOr0o MaTepuaa 3
KOHYC OcHoBHbIe NoHATHS. [1710111a1b TOBEPXHOCTH YCEYEHHOTO KOHYCA.
IIpakTHyeckue padoThl 4
Tpenaxepsl Ne 60 1o Teme «Y c€4eHHBII KOHYC»
Tema 14.4 Coepa n Copepxanue yueOHOro MaTepuasa 3
map OcHoBHbIe oHsATHs. KacarenpHas miockocTh K chepe. Yactu mapa u chepbl
IIpakTH4eckue padoThl 3
Tpenaxepnl Ne 61 o teme «Cdepa u map»
Tema 14.5 Ilnomans Copnepxanue yueOHOIro MaTepuasa 3
nosepxHocTu cepbl | Jlubdepennunan nyru. Jnuna gyru. [1nomans mnoBepXHOCTH BpaIlCHHS.
ee yacrei [Tnomans moBepxHoctu cdepsl. [1nomans noBepXHOCTU CHEepUIECKOro
cermenTa. [limonaab MOBEPXHOCTH CHEPUIECKOTO Mosica.
IIpakTH4eckue padoThl 3
Tpenaxkepsl Ne 62 no Teme «Ilnomae HOBEpXHOCTH cepsl U ee yacTei»
I'naBa 15. O6bembl 10
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MHOIOrpaHHUKOB H
TECJ BpalllCeHU S

Tema 15.1 O6bembl Conep:kanue y4eOHOT0 MaTepHuaia 2
MPSIMBIX OcnoBubIe nOHATHSA. O0BEM MpsAMOYroJibHOTO Napaenenunena. Oobem
rapasuiesienuIe/ioB, PsIMOM TpeyroabHOM npu3Mbl. O0bEM MHOTOYTOJILHON TIPSIMOM MPU3MBI.
NPU3MBI U IIWITMHIpA IIpakTH4eckue padoThl 3
Tpenaxepnl Ne 63 o Teme «O0beMbl IPSAMBIX MMapalICIEITUIICIOB, TPU3MBbI U
LWIMHIpay
Tema 15.2 O0bem Copnepxxanue yueOHOIro MaTepuaJia 2
reOMEeTPUUYECKOIN [TprMeHeHHe UHTErpaIbHOM CyMMBI K BBIYMCIIEHUIO 00beMa. O0beM
Gurypsl ¢ 3aJaHHBIMM | HAKJIOHHOM IIPU3MBbI (HAKIIOHHOTO IHIHHpa). O6beM mupamuibl. O6beM
IJIOIIA MU yceueHHOM nupamupl. O6beM Tena Bpamienus. O6beM koHyca. OobemM
IIONIEPEYHBIX CEYEHUN | ycedeHHOro KoHyca. O0béM mapa. O0bpeM mapoBoro cermenta. OobeM
mapoBoro ciosi. O0beM 1napoBoro cekropa. O0beMbl IPYTUX TN BPaILICHHSL.
IIpakTHyeckue padoTbl 3
Tpenaxepsl Ne 64 o Teme «O0beM reoMeTpruecKoi (GUTyphI C 3aJaHHBIMU
IJIONIA/IIMU [TONIEPEYHBIX CEUEHUI»
I'maBa 16. 1emeHTBI 10
KOMOUHATOPUKH U
TEOPUH BEPOATHOCTEH
Tema 16.1 DnemeHTbI Conepxxanue yuyeOHOro MaTepuaJa 2
KOMOWHATOPUKH Pasmemenus. [lepecranoBku. CoueTanusl.
IIpakTH4eckue padoThI 3
Tpenaxepbl Ne 65 o Teme «91€eMeHThl KOMOMHATOPUKI
Tema 16.2 DieMeHTSI Copepxanue yueOHOro MaTepuasa 2
TEOpHUH BEpOosATHOCTEN | CiydaliHbIe COOBITHS, BEPOSTHOCTH COOBITHS. TeopeMbl CIIOKEeHUS
BEpPOATHOCTEN. TeopeMbl yMHOKEHHS BEPOATHOCTEH. PopMyIia IOITHOU
BeposiTHOcTH. Dopmyna baiieca. [loBropenue ucneirannii. @opmyna
beprymn.
IIpakTHyeckue padoThl 3
Tpenaxepbl Ne 66 o Teme «DJIEMEHTBI TEOPUU BEPOSITHOCTEN »
I'aaBa 17. DiieMeHThI 9

MaTeMaTHYeCKOM
CTATUCTUKHU
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Tema 17.1 OcHOBHEIE
3a4a4YU U IIOHATUA

Conep:kanue y4eOHOT0 MaTepuaJia

3agaun MaTeMaTHYeCKON CTaTUCTUKH. | eHepanbHas 1 BEIOOpOYHast
COBOKYITHOCTH. BbIOOpKa ¢ Bo3BpaiieHreM u 6e3 Bo3BpaiieHus. CriocoObl
otbopa.

IIpakTHyeckune padorTsbl 4
Tpenaxepnl No 67 1o Teme «3agauyn MaTeMaTHYECKON CTATUCTUKI
Tema 17.2 Conep:kanue y4eOHOT0 MaTepuaJia 1
Craructuueckoe OcHoBHbIE NOHATHA. DMIIUprueckas GpyHkuus pacrnpeaeneHus. [lonuron u
pacnpezeneHue TUCTOTpaMMa.
BBIOOpPKHU
KonTpoJbHbIe padoThl 2
HToroBas koHTpoNbHAs paboTa 3a 5 ceMecTp
CamocrosiTeibHbIE Pa0OThI 29
CamoctosrenbHas padota Ne 40 CocTaBiieHre MEHTAJIBHOM KapThl 110 TEME 9
«Durypsl BpalleHHs U IJIOMIAJAN TOBEPXHOCTEN»
CamoctosrensHas padota Ne 41 CocTaBiieHre MEHTAJIBHOM KapThl 110 TEME 9
«O0BEMBI MHOTOTPAHHUKOB ¥ TEJI BPAITICHHSI
CamoctosrenbHas pabora Ne 42 [TonroroBka K UTOrOBOM KOHTPOJILHOM paboTe 11
Bcero: 428

Jis XapakTepUCTUKH YPOBHS OCBOCHMS yUeOHOr0 MaTepualia UCIOJIb3YIOTCS CIelylolue 0003HaueHus:
1. — o3HaKOMUTENBHBIN (y3HaBaHUE paHEEe U3yUYEHHBIX OOBEKTOB, CBOICTB);

2. — penpOAYKTHUBHBIHN (BBITOIHEHUE IEATENBHOCTH 110 00pa31ly, MHCTPYKIUHU UJIH 110l PYKOBOJCTBOM);
3. — IPOAYKTHBHBIH (TUTAHUPOBAHKUE U CAMOCTOSTEIHLHOE BBHITIOJTHEHUE ICATEILHOCTH, PelIeHHe POOJIEMHBIX 3a/1a49).

27




3. YCJIOBUSA PEAJIM3ALIMU ITPOI'PAMMBI JTUCHHUITJIMHBI
3.1. Tpe6oBaHHMs1 K MUHUMAJILHOMY MaTE€pPHAJbHO-TEXHUYECKOMY O0ecrnedeHHI0
Peanmuzanus mnporpamMmbl JUCHMIUIMHBL TpeOyeT Hamuyus y4deOHOro KabuHeTa

«Maremartuka: anre6pa M Hadajla aHaJIn3a, rCOMCTPUSI»

O6opynoBanne y4eOHOro KaOuHeTAa:

- pabodee MeCTO MpernoaBaTels;

- paboure MecTa 1Mo KOJIMYECTBY 00yHarOIIUXCS;
- ayIUTOpHAs JOCKa JUISl MHUChMa;

- YepTEKHBIC HHCTPYMECHTHI;

- CTEHJIOBBIC TAaOJIHIIbI;

- KapKaCHbIE MOJIENIN T€OMETPUUYECKUX (PUTYP;

- reoMeTpuuecKue (Uryphl.

TexHuuyeckue cpecTBa 00yYEHHUSI:

- KJIbKYJISATOPBI,

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

- MYJIbTUMEIUHHOE 000py0OBaHHE.

3.2. UudopmanuonHoe odecriedeHne 00y4eHus

Ilepeyenn yueOHbIX n31aHuil, UHTepHeT-pecypcoB, JONOJIHUTEIbHOM JUTEPATYPbI

OcHOBHBIC HCTOYHHMKH:

1. boromono H.B., Cawmoiinenko IL.M. Maremaruka: yuebuux CIIO/H.B.
boromornog, I1.1. Camoiinenko. — 5-e uza., nepepad. u non. — M.: U3znarensctBo IOpaiit, 2019.
—401 c. — (Cepusi: [IpodeccuonanpHoe 00pa3oBaHue).

2. boromonoB H.B. 3amaun c¢ pemenusmu. B 2 4. Yacte 1: yueb. mocobue s
CIIO/H.B. boromomnos. — 2-e u3f., ucnp. u jpon. — M.: U3garensctBo HOpaiit, 2019. — 439 c. —
(Cepust: [IpodeccuonanbHOe 00pa3oBaHUE).

3. boromonos H.B. 3amaun c¢ pemenusmu. B 2 4. Yacte 2: yueb. mocobue st
CIIO/H.B. boromomnos. — 2-e u3f., ucnp. u jpon. — M.: U3garensctBo HOpaiit, 2019. — 320 c. —

(Cepus: [IpodeccuonanbHoe 00pa3oBaHue).
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4, Kpemep H.III., Maremarnka s KoJulemKed: ydeOHOoe rmocobue s
noctynarommx B By3bl/ o pemakiueit H.III. Kpemepa. — 10 — e u3z., nepepad. u non. — Mocksa:
WznatenbcrBo FOpaiit, 2019. -346 c. — (IlpodeccronanpHoe oOpa3oBaHue).

5. JlonacoBa O.M. 3amauHuk JUisl CpeHEro NnpohecCHOHAILHOTO 00pa30BaHUS 110

mateMmatuke. Jlomacosa O.U. — UxeBck. 2015. — 111c.

JlonoTHUTeIbHbIE HCTOYHUKU:

1. AmumoB II.A. Maremaruka: anrebpa W Hayala MaTeMaTHYECKOrO aHaju3a,
reomerpus. AnreOpa W Hadajga MareMaruyeckoro aHamm3a 10-11 xmaccer: yue6. Jlns
o0rieo0pa3oBar, opraHu3anuii: 6a3oBbiid U yrryoa.yposuu / [IIILA. AmumoB u ap.]. — 7 usn. —
M.: Ilpocsemienue, 2019. —463 c. : ni.

2. bammakos M.U., Marematuka. 3amaynuk : yde0. mocobue st oOpa3oBar.
Yupexnenuit Hau. u cpen. npod. Ob6pazoBanus / M.U. bammako. — 2-e uzm.,crep. — M.:
W3narenbckuit ieHTp «Akanemusi», 2013. — 416 c.

3. bammakoB M.UM., Maremaruka: y4eOHUK JUIsl YIPEXKACHUNH HAY. U cpeid. mpod.
obpazoBanus / M.M. bammakoB. — 5-¢ u3a., ucnp. — M.: M3gaTenbckuii eHTP «AKaaeMus»,
2014r. — 256 c.

4, bammvakos M.U., Martematuka (0a30BbIid ypoBeHB): yueOHUK mis 11 kiacca:
cpennee obmiee oopazoBanue / M.U. bammakoB.— M.: U3narensckuit neHTp «Akagemusi», 2014,
-320 ¢

S. bammakoB M.U., Maremaruka (06a30Bblii ypoBeHb): ydeOHHMK ans 10 kiacca:
cpennee obmiee oopazopanue / M., bammakoB.— M.: M3narensckuii ieHTp «Akagemusi», 2014.
-304 ¢

6. bammakoB M.U., Maremartuka 10 kmacc: cOOpHHK 3ajad: cpegHee oOIee
oOpa3zoBanue / M.M. bammakoB.— M.: U3natensckuil neHTp «Akagemus», 2014. —272 ¢

1. bammvako M.M., Maremaruka 11 kmacc: cOOpHHK 3amad: cpeaHee (IOJTHOE)
obmee obOpazoBanue / M.M. BammakoB.— 3-¢ u3n. - M.: M3natenbckuil HeHTp «AKaaeMus»,
2014. -288 ¢

8. I'yce B.A., Marematuka a1 npodeccuil M CHeUUalIbHOCTEH COLUAIBHO-
SKOHOMHUYECKOTO mMpoduis: y4eOHWK ig oOpa3oBaT. YUPEKIECHUH Had. U Cpeln. mpod.
obopazoanus / B.A. T'yceB, C.I'. I'puropeeB, C.B. HBosrmna. — 3-e wm3m., crep. — M.:
W3narenbckuii neHTp «Akanemusi», 2012. — 384c.

9.«Buktopus mmoc», MaremaTtuka B Ta0nuWmax u cxemax. s IIKOTHHUKOB U

aburypuentoB. 13a. 2-e, ucnp.u gon. CII6, «Bukropus mmtocy, 2012. — 224 ctp.
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10. EpmoBa A.Il., Tono6oponpko B.B., Bcs mkonpHas wmaTemaTuka B
CaMOCTOSITENIbHBIX M KOHTPOJBHBIX padorax. Anredpa 7-11. — M.: Unekca, 2010, - 640 c.

11.  Mopxakouu A.I'., AnreOpa 9 kiacc : Mmeroauyeckoe nmocooue s yuanurens / A.T.
Mopakosuy, I1.B. CemenoB. — M.: Muemo3suna, 2010. — 72c.: u.

12. OnwxoBas JI.C., Maremaruka. [ToBropenne xypca B ¢opmare EI'D. PaGouas
nporpamMma: yueOHo-MeTtoauuyeckoe mnocobue / mon penakuueit D.D. Jlsicenko, C.IO.
KynabyxoBa. — PocroB-Ha-/lony: Jlernon-M, 2011. — 176¢. — (I'otoBumces k EI'D).

13. Pypykun A.H. Iloypounsie pa3paboTku mo anredpe u Hadajgam aHaimuza: 10
kiacc.-M.:BAKO,2011. - 352c¢. - (B moMoI1p mKOJIbHOMY YYUTEIIO).

14.  Turapenko A.M., 6000 3agay o MaTeMaTUKE OT IPOCTEHIINX JI0 OJIMMIIHATHBIX /
A.M. Turapenko. — PoctoB H//] : ®enukc, 2011. — 432 c. — (3apaBcTBYid, mikoal).

15. YepkacoB O.}0., Martemaruka. Ilocobue mig mocrymarmomux B By3bl @ yueO.
noco6ue / O.FO. Uepkacos, A.I'. Sxymes. — M.: [Ipoda, 2010. — 653,[3] c. : ui.

16. SIposenko B.A., Iloypounsie pazpabotku mo reomerpun: 10 kmace / Coct. B.A.

Sposenko. - M.: BAKO, 2009. - 304 c. — (B noMo1ib mKOJIbHOMY YYUTENIO).

HuTepHer pecypcesi:
1. JucranumonHoe obyueHwue. Pexxum JIOCTyMa:

https://my1.1september.ru/request.php

2. [Topran Math.ru: Oubnuoreka, MenuaTeka, OIUMIUAMAbBI, 3a7aud, HAy4YHbIC

IIKOJIBI, YYUTEIbCKast, HCTOPHs MareMaTtuku. Pexxum nocryna: http://www.math.ru

3. ['azera "Maremaruka" wu3narensckoro noma "IlepBoe ceHTsOpsa". Pexum

noctyna: http://mat.1september.ru

4, 3aHuMaTenbHasA MaTeMaTHKa __ IIKOJIbBHUKaM (OJ'II/IMHI/Ia)IH, HI'PBI, KOHKYPCBI

o Maremaruke). Pexxum mpocrym: http://www.math_on_line.com

5. Jlornveckue 3aja4u 1 rojoBoJoMKH. Pexxum noctyma: http://smekalka.pp.ru

6. Caiit st moarotoBku k EI'D. Pesxum nocryma: http://reshy.ege.ru
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4. KOHTPOJIb U OLIEHKA PE3Y.JIbTATOB OCBOEHMSI YUEBHOI
JUCHUIINHBI

KoHTpo/Ib M OlleHKA pe3yabTaTOB OCBOCHUS YUEOHOW JAMCIUIUIMHBI OCYIIECTBISACTCS

nmpenoaaBaTrCji€eM B IIPOLECCE IPOBCACHUSA INPAKTHYCCKHUX, CAMOCTOATCIBHBIX, KOHTPOJIBHBIX

paboT 1 PK3aMeHa.

PesyabTaTnl 00yyeHus
(ocBOEHHBbIE€ YMEHMSI, YCBOCHHbIE 3HAHMS)

@DopMbI U METOAbI KOHTPOJISI U OLIEHKHU
pe3yJbTaToB 00y4eHust

YMmenus:

AJITEBPA

- BBITIOJIHATH apU(METHYCCKHE ACUCTBUS HAJ|
YHCIIAMU, COYETasl YCTHHIC U MUCbMEHHBIC
NIPUEMBI; HAXOJIUTh MPUOTKECHHBIC 3HAYCHHS
BEJIMYMH U TIOTPEITHOCTH BBIYUCIICHUN
(abconroTHAsE 1 OTHOCHTEIIbHAS ); CPABHUBATh
YHUCJIOBBIC BRIPAKEHUS;

OneHka pe3yabTaToB BbITOTHEHHUS:
MPAaKTUYECKON pabOThl; CaMOCTOATENbHOM
paboThl; KOHTPOJILHON PabOTHI, IK3aMEHa.

- HaXOJUTb 3HAYEHHUs KOPHsI, CTEIICHH,
norapudma, TPUrOHOMETPHUIECKUX
BBIPAKCHHI Ha OCHOBE OINpECIICHUS,
UCIOJIB3YS MPU HEOOXOJMMOCTHU
MHCTPYMEHTAIIbHBIE CPEJICTBA; I10JIb30BATHCS
IpUOIMKEHHOM OLIEHKOM MPU MPaKTUYECKUX
pacuerax;

OrneHka pe3yabTaToOB BBITOTHEHHUS:
MPaKTUYECKON pabOTHl; CaMOCTOATENBHOM
paboThl; KOHTPOJIBHON PabOTHI, SK3aMEHa.

- BBINOJIHATH Ipeo0pa30BaHusl BbIPAXKEHUH,
npuMeHsst GOPMYIIBI, CBSI3aHHBIE CO
CBOWCTBaMHM CTENEHeH, Jorapupmos,
TPUTOHOMETPHUYECKUX (DYHKIINH;

OrneHka pe3yabTaToOB BBITOTHEHHUS:
MPAaKTUYECKOH pabOTHI; CaMOCTOATENBHOM
paboThl; KOHTPOJIBHON PabOTHI, SK3aMEHa.

DyHKIUHN U TPadUKH

- BBIUUCIIATH 3HaU€HUe (PyHKIIUU 1O
3a/laHHOMY 3HA4€HHIO apryMeHTa Mpu
pa3IMYHbIX crioco0ax 3afaHus QyHKINU;

OneHka pe3yibTaToOB BBIIIOJHEHMS:
MPAKTUYECKON pabOThI; CaMOCTOSATEIbHON
paboThI; KOHTPOJILHOW PabOTHI, IK3aMEHa.

- OIPEIENATh OCHOBHBIE CBOKCTBA YHCIOBBIX
(GYHKIMH, HIUTIOCTPUPOBATh UX Ha rpadukax;

OneHka pe3yabTaToOB BBITIOJHEHMS:
MPAKTUYECKON pabOThl; CaMOCTOSATEIbHON
paloThI; KOHTPOJILHOW PabOTHI, IK3aMEHa.

- CTPOUTD IpadMKU U3YYEHHBIX (YHKIHH,
WUTIOCTPUPOBATH 10 TpaduKy CBONMCTBA
3JIEMEHTapHBIX (DYHKIIHIA;

OneHka pe3yabTaToOB BBITIOJHEHMS:
MPAKTUYECKON pabOThl; CaMOCTOSATEIbHON
paloThI; KOHTPOJILHOW PabOTHI, IK3aMEHa.

- UCTIOJIb30BaTh MOHATHE (DYHKITUHU IS
OTKCAaHMS Y aHAIN3a 3aBUCUMOCTEN
BEJIWYNH;

OreHka pe3yabTaTOB BHITIOJIHEHHUS:
MPAKTUYECKON pabOThI; CaMOCTOSTEIbHON
paboTHI; KOHTPOJIBLHON PabOTHI, DK3aMEHa.

Hayana MaTeMaTH4eCKOro aHaJIn3a

- HaXOJIUTh MPOU3BOAHBIE DJIEMEHTAPHBIX
byHKIINI;

OneHka pe3yIbTaToB BBIIIOJHEHUS:
MPAKTUYECKON pabOThI; CaMOCTOSTENbHON
paboThI; KOHTPOJILHOW PabOTHI, IK3aMeHa.

- MCII0JIb30BATh MTPOU3BOIHYIO JUIsl U3yUEHUS
CBOWCTB (PYHKLUI U MOCTPOEHHSI IPpauKOB;

OneHka pe3yabTaTOB BBIITOJTHEHUS:
MPAKTUIECKON PabOThI; CaMOCTOSATEIHHOU
paboTHI; KOHTPOJIBLHON PabOTHI, HK3aMEHa.
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- IPUMEHSTH IPOU3BOJHYIO JJIS IPOBEICHUS
NpUOJIMKEHHBIX BBIYMCICHUHN, peliaTh 3a/1a4u
IIPUKIJIAHOTO XapaKTepa Ha HaXOKICHHUE
HauOO0JIBIIEr0 U HAMMEHBIIETO 3HAYCHHUS],

OneHka pe3ynbTaToOB BBIIIOJIHEHMS:
MPAaKTUYECKON pabOThl; CaMOCTOATENbHOM
paloThI; KOHTPOJILHOW PabOTHI, 3K3aMEHa.

- BBIYUCJISATH B HpOCTeﬁIHPIX ClIydadx 1Jiomaian
¥ 00bEMBI C HCITOJIb30BAaHHEM OIPEICIIEHHOTO
UHTErpaa;

OreHka pe3yabTaTOB BBITIOJIHEHHUS:
NPaKTUYECKON pabOThl; CaMOCTOSATEIBHOM
paboThI; KOHTPOIBHON PabOTHI, SK3aMEHA.

ypaBHeHHH H HECPABCHCTBA

- pemaTh pallMoOHaIbHbIE, TIOKa3aTeIbHBIC,
norapumuueckue, TPUrOHOMETPUYECKUE
YpaBHEHUSI, CBOSIINECS K TUHEHHBIM U
KBaJIPaTHBIM, a TAK)KE aHAJIOTUYHbBIE
HEPaBEHCTBA U CUCTEMBI;

OreHka pe3yabTaTOB BBITIOJIHEHHUS:
NPaKTUYECKON pabOThl; CaMOCTOSATEIBHOM
paboThI; KOHTPOJIHHOU PAOOTHI,
WH/IMBUYAJIbHOTO MTPOSKTA U IK3aMeHa.

- HCIIOJIb30BaTh IrpaUUECKUil METOJ] pEIICHUS
YpaBHEHUI U HEPABEHCTB;

O1ieHKa pe3y/IbTaTOB BHITIOJTHEHUS:
MPAKTUIECKON PabOTHI; CaMOCTOSATEIHHOU
paboOThI; KOHTPOJILHON PabOTHI,
WHNBUIYAIBHOTO IPOEKTA U dK3aMEHa.

- 1300pakaTh Ha KOOPJIUHATHOM MJIIOCKOCTH
peleHusl ypaBHEHU N, HEPABEHCTB U CUCTEM C
JBYMS HEU3BECTHBIMU;

OrneHka pe3yabTaToOB BHITIOTHEHHUS:
MPAKTUIECKON PabOTHI; CAMOCTOSATEIHHOU
paboThI; KOHTPOJILHON PabOTHI,
WHMBUIYAIBHOTO IPOEKTA U dK3aMEeHa.

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

OrneHka pe3yabTaToOB BBITOTHEHHUS:
MIPAKTUIECKON PabOTHI; CAMOCTOSATEIHHOU
paboThI; KOHTPOJILHON PabOTHI,
WHNBUIYATBHOTO TIPOEKTa U 3K3aMeHa.

KOMBHUHATOPHKA, CTATUCTUKA "
TEOPHS BEPOSITHOCTEM

- peaTth IpocTeinre KOMOMHATOPHbBIE
3aJ1a4u METO/IOM Iepedopa, a TaKKe C
MCIIOJIb30BaHUEM M3BECTHBIX (hOPMYIT;

OrneHka pe3yabTaToOB BBITOTHEHHUS:
NPaKTUYECKOH pabOTHl; CaMOCTOATENBHOM
paboThI; KOHTPOJILHOW PabOTHI, IK3aMEHa.

- BBIYUCJIATH B HpOCTeI\/'IIHI/IX cnyqaﬂx
BEPOSITHOCTH COOBITUI Ha OCHOBE TIOJICUETA
YHCIIa UCXO0B;

OreHka pe3yabTaTOB BHITIOJHEHUS
MPAKTUIECKON PabOThI; CaMOCTOSATEIHHOU
paboThI; KOHTPOJIBLHON PadOTHI, HK3aMEHa.

I'EOMETPUA

- pacro3HaBaTh Ha YePTEeKaxX U MOJEIAX
IIPOCTPAHCTBEHHBIE (POPMBI; COOTHOCHUTH
TpeXMepHbIE OOBEKTHI C X OMHCAHUIMU,
N300paKCHUSIMU;

OneHka pe3ynbTaToOB BBITIOJIHEHMS:
MPaKTUYECKON pabOThI; CaMOCTOSATEIbHON
paboThI; KOHTPOJILHOW PabOTHI, IK3aMEHa.

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

OneHka pe3ynbTaToOB BBIIIOJHEHMS:
MPAKTUYECKON pabOThI; CaMOCTOSATEIbHON
paboThI; KOHTPOJILHOW PabOTHI, IK3aMEHa.

- aHAJIM3UPOBATH B MPOCTEHIINX CIyUasx
B3aMMHOE PACIIOJIOKEHNE 0OBEKTOB B
MPOCTPAHCTBE;

OneHka pe3yabTaToB BBIIIOJHEHMS:
MPAKTUYECKON pabOThI; CaMOCTOSTENbHON
paboThI; KOHTPOJILHOW PabOTHI, IK3aMEHa.

- I/1306pa)KaTB OCHOBHBIC MHOT'OT'PAaHHUKH U
KPYTJIBIC TEJIAa; BBIIIOJIHATE YEPTEKU 110
YCJIOBUSAM 3aJia4;

OneHka pe3yabTaToB BBIIIOJHEHMS:
MPAKTUYECKON pabOThI; CaMOCTOSTENbHON
paboThI; KOHTPOJILHOW PabOTHI, IK3aMEHa.

- CTPOMTH IpOCTEHIINE CeueHUs Kyoa,
MIPU3MBI, TUPAMUIBL;

OneHka pe3ysabTaToB BBIIIOJHEHUS:
MPAKTUYECKON pabOThl; CaMOCTOSTENbHON
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paboTHI; KOHTPOJIBLHON PadOTHI, PK3aMEHa.

- pelaTh ITAHUMETPHYCCKHE U TIPOCTCHIINE
CTEpEOMETPUYCCKHUE 3a/1aUl HA HAXOXKICHHE
FCOMETPHYCCKHUX BEIIMYUH (JJIMH, YTJIOB,
riomaaei, o0beMoB);

OneHka pe3yabTaToB BBIIOTHEHHUS:
MPAaKTUYECKOH pabOThl; CaMOCTOATENbHOM
paboThl; KOHTPOJILHON PabOTHI, IK3aMEHa.

- MCII0JIb30BATh IIPU PELIECHUN
CTEpEOMETPUYECKHUX 3a/1ad

OreHka pe3yabTaTOB BBITIOJIHEHHUS:
NPaKTUYECKON pabOThI; CaMOCTOSATEIBHOM
paboThI; KOHTPOIBHON PabOTHI, SK3aMEHA.

IIAaHUMCTPHUICCKUC q)aKTLI N MCTOAbI,
- IPOBOAUTL J0KA3aTCIbHBIC pAaCCYKIACHUA B
XO0[€ pCUICHUA 3aaa4.

OreHka pe3yabTaTOB BBITIOJIHEHUS:
NPaKTUYECKON pabOThl; CaMOCTOSATEIBHOM
paboThI; KOHTPOIBHON PabOTHI, SK3aMEHA.

3HaAHUA:

- 3HQUEHUE MaTeMaTUYECKON HayKu st
peuieHus 3a/1a4, BO3HUKAIOUIUX B TEOPUU U
MPAKTHKE; IIUPOTY U B TO K€ BPEMsI
OTPAaHUYEHHOCTH MPUMEHECHUS
MaTeMaTHUYECKUX METOOB K aHAIH3y U
MCCJIEIOBAHUIO TIPOLIECCOB U SIBJICHUM B
MIPUPO/JIE U OOIIECTBE;

OrneHka pe3yabTaToOB BBITOTHEHHUS:
MPaKTUYECKON pabOTHI; CaMOCTOATENBHOM
paboThl; KOHTPOJILHON PabOTHI, SK3aMEHA.

- 3HAYCHHE MPAKTUKU U BOIIPOCOB,
BO3HUKAIOIIKUX B CAMON MaTeMaTUKE JUIs
bopMHUpPOBaHUS U PA3BUTHUSI MATEMATUUYECKON
HayKH; UCTOPHUIO PA3BUTHS NTOHATHS YHUCIIA,
CO3JaHus

MaTeMaTUYECKOr0 aHaju3a,

BO3HUKHOBEHHS U Pa3BUTHUS FT€OMETPUU;

OreHka pe3yabTaTOB BBITIOJIHEHHUS:
MPAKTUYECKON pabOThl; CaMOCTOATEIbHOU
paboThI; KOHTPOJIBLHON PadOTHI, IK3aMEHa.

- YHUBEPCAJHHBIN XapaKTep 3aKOHOB JIOTHKH
MaTeMaTHYeCKUX PacCyKICHUH, UX
IPUMEHUMOCTb BO BCEX 00JIacTIX
4eJI0BEYECKOH J1esTeNIbHOCTH;

OreHka pe3yabTaTOB BHITIOJIHEHHUS:
MPAKTUIECKON PabOThI; CaMOCTOSATEIHHOU
paboThI; KOHTPOJIBLHON PaOOTHI, HIK3aMEHa.

- BEPOSITHOCTHBIN XapaKTep pa3InIHbIX
MPOIIECCOB OKPYKAIOIIET0 MUPA.

OneHka pe3ybTaToOB BBITIOJHEHMS:
MPAKTUYECKON pabOThI; CaMOCTOSATEIbHON
paboThI; KOHTPOJILHOW PabOTHI, IK3aMEHA.

Pa3zpadoruunk:
I'BITIOY PC () «Jlenckuit

TEXHOJOTHUECKUH TEXHUKYM)»

Mperno/iaBaTelb Kynpunosa B./I.
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