DenepanbHOe Ka3eHHOE MPO(ecCHoHATbHOE 00pa30BaTe/ibHOE YUpeKIeHne
«HoBoKy3HenKHil rocy1apCTBEeHHbII T'YMAHUTAPHO-TeXHUYECKHU I KOJLIEIK-UHTEPHAT
MuHucTepCcTBA TPYAA M COUMAIBLHOM 3amMThl Poccniickoit @enepanun

JOKYMEHT IMOMIMHCAH
AIEKTPOHHOH IMOJIMHCBIO

Cepradnrxkar: 771D048E98F004942E25
Bragenen: Jlebenera Hpunaa Ilerporaa

JeficterTenen ¢ 22.03.2021 oo 22.03.2026

YTBEPXIAIO
3aMmecTuTenb JupekTopa no YP
W. I1. Jlebenesa

ITPOT'PAMMA HHOAT'OTOBKHU KBAJIM®OUIINPOBAHHbBIX PABOYHX,
CHIYXKAIIUX 11O ITPOPECCUHU CPEJHEI'O
IMPO®ECCHUOHAJIBHOI'O OBPA30BAHUA

29.01.05 3akpoiimmuk
(TEeXHOJIOTMYECKUI MPOPHIIb)

PABOYAA IIPOI'PAMMA
OBHIEOBPA3OBATEJIbHOU YYEBHOU JNCIIUITJINHBI

O/Jb.03 <kMATEMATHKA>

HoBoky3nenx



PACCMOTPEHO:

Ha 3acegannu MK «OV ]l u AJl»
[Iporokom Ne OT «__ » 20 T
[Ipencenarens MK

Ucaesa JL.LE.

PaGouas mporpamma obmieoopazoBarensHoit yuebnoi nuciumumabl O/15.03 Maremaruka
pa3paboTaHa Ha OCHOBE:

- tpedoBannii ®I'OC cpennero obmero oOpa3oBaHMs, MPEIBIBISEMBIX K CTPYKTYpE,
COJICPKAHUIO U pe3yIbTaTaM OCBOEHUS y4eOHOM TUCIMILIMHBI «MaremaTuka», B COOTBETCTBUU C
PexomeHganusMu 1O OpraHu3alMM IOJY4YEHHUs CpeaHero oOIiero oOpa3oBaHUS B Ipenenax
OCBOCHHS 00pa30BaTEIbHBIX MPOTPAMM CPEIHEro MpodecCHOHANBHOTO 00pa3oBaHMs Ha 0aze
OCHOBHOTO o00miero oOpa3zoBanust ¢ ydetoM TpeboBanuit ®PI'OC momyuaemoit mnpodeccun
29.01.05 3akpoimuk;

- [IpumepHoii nporpammsl 00111€00pa30BaTEIbHON yueOHOM TUCHUILUIMHBI «MaremaTuka
JUTst IpoheccroHaIbHBIX 00pa30BaTeNbHBIX opranu3anuii (pekomeHnoBanHON OI'AY «OMPO» B
KadgectBe npuMmepHor mporpammsl st peanmsanmu OITOIT CITO nHa 6a3ze oCHOBHOTO 0OIIEro
o0pa3oBaHus C MOJIy4eHUEeM cpeaHero obmiero oopazoBanus, [Ipotokon Ne 3 ot 21 utons 2015 r.

B COOTBETCTBHHM € Y4eOHBIM I1aHOM 110 npodeccunt 29.01.05 3akpoHIuk, yTBEpKIEHHBIM
nupekropom OKIIOY «HITTKW» Muntpyna Poccun ArapkoBsim H. H. (Ilpukaz 151/1 or
29.06.2020r.)

Pa3paborunk: AnnpuaHoBa AnéHa CepreeBHa, npenopgasaresp Bbiciiel kareropun OKIIOY

«HITTKW» Muntpyna Poccun.

ODFaHI/BaHI/IH-DaSDaﬁOTLII/IK pa6oqel71 OporpaMmabI:

denepanbHOe KazeHHOe MpodeccuoHanbHOe o0Opa3oBaTenbHOE yupekaeHue «HoBOKy3HelKHii
TOCYJapPCTBEHHBIN TYMaHUTAPHO-TEXHUYECKUA KOJUICDK-UHTEpHAT» MMUHHCTEpCTBA Tpyna u

couanbHON 3amuThl Poccuiickon @enepannn

Penensenrt: I'pucman C.C., npenogasarens Boiciel kareropun @KIIOY «HI'TTKUW» Muntpyna

Poccun.



COJEPKAHUE

[TACIIOPT PABOYEN IIPOTPAMMBI OBILIEOBPA3OBATEJIBHON
YUEBHOU JUCLUIIINHBI

CTPYKTYPA 1 COJEP)KAHUE OBILEOBPA30OBATEJIBHON YUEBHOU
JACLUIIINHBIL.

VCJIOBUS PEAJIN3ALINU PABOYEN [IPOTPAMMBI
OBILEOBPA3OBATEJIbHOM YUEBHOU JUCLIAIIINHBI

KOHTPOJIb u OL[EHKA PE3VJIbTATOB OCBOEHUS
OBILEOBPA3OBATEJILHOM YUEBHOU JUCLIAIIINHBI

JIMCT JOIOJHEHMI W W3SMEHEHHI PABOYEN IIPOI'PAMMBI
OBILEOBPA3OBATEJILHOM YUEBHOU JUCLIAIIINHBI

29

33

35



1 TACHIOPT PABOYEM ITPOT'PAMMBI
OBIIEOBPA3OBATEJIbHOM YYEBHOM JUCIIUTIJIMHBI

1.1 ObacTh NpUMEHEHUsI TPOTrPAMMBI

PaGouas nporpamma obuieoOpa3zoBarenbHoil yueoHou auctuuminabl OJ1b.03
«MaTemaTHKay SBISETCS YaCThIO alallTUPOBAHHON 00pa30BaTENbHON MPOrPaMMBI
cpenHero mpodeccuoHaIbHOrO O0pa30BaHUs MOJATOTOBKH KBATH(UIIMPOBAHHBIX
pabounx, cayxamux (nainee — AOII CIIO IIKPC) B coorBerctBun ¢ ®I'OC no
npodeccun 29.01.05 3akpoiiuk.

1.2 Mecto 001meo0pa3oBaTe/ibHOM y4eOHOI NUCUMILIMHBI B CTPYKType
AOII CIIO IIKPC:

Oo6meoOpazoBatenpHas yueOHas auctuumaa OJ]b.03 «Maremartnka
BxoauT B obOmeo0OpaszoBatenbHbiil kI AOIT CITO ITKPC 29.01.05 3akpoiinuk,
dbopmupyemMoro u3 00s13atesbHBIX TpeaMeTHbIX o0acTeit ®I'OC cpeanero od1Iero
oOpazoBanus, i1 npodeccuit  CIIO  TexHomoruueckoro  mpodums
podecCHOHaALHOTO 00pa30BaHMUS.

B yueOnom mmane IITIKPC 29.01.05 3akpoiinuk ydeOHas IUCHMILIMHA
OJ1b.03 «MatemaTuka» BXOJUT B COCTaB 0OIIMX 00111€00pa30BaTEIbHBIX YUYCOHBIX
JTCITUTIITHH.

1.3 lenp u mmaHUpyeMbIe pe3yiabTaThl OCBOCHHS OO0Ic00pa30oBaTEILHOM
yueOnou aucturuabl O/16.03 «MaTtematukay

PabGouass mporpamMma AWCHMIUIMHBI OPUCHTHpPOBAaHA HAa JOCTHIKCHHE
CIHEQYIOIMIMNX [EIICH:

e oOecrieyeHue CGHOPMHUPOBAHHOCTH TMPEACTABICHUN O  COIHUATbHBIX,
KYJBTYPHBIX U UCTOPUIECKUX (DAKTOpPaAX CTAHOBJICHUS MaTEMATHKH;

e o0OecrneyeHHEe CHOPMUPOBAHHOCTH JIOTHYSCKOTO, aJTOPUTMHUYECKOTO U
MaTEMaTHYECKOTO MBIIUICHHUS,

e oOecrieueHre CHOPMUPOBAHHOCTH YMEHHM TIPUMEHSTD ITOTYICHHBIC 3HAHHS

IIPU PELICHNN Pa3IuYHbIX 33/1a4;



e obOecrnieyeHue chOpMUPOBAHHOCTH MIPEACTABICHUIM O MaTeMaTHUKE KaK 4acTh
OOIIIEYEIOBEUECKOM KYJIBTYpPhl, YHHUBEPCAJIILHOM SI3bIKE HAYKH, IO3BOJISIONIEM
OIHMCHIBATh M U3Y4aTh PEATBHBIE MPOIIECCHI U SIBICHUA.

OcBoenue cojepxkanust o0IIe00pa3oBaTeIbHON y4eOHOM JTHUCIUTIIAHBI
O/1b.03 «MaremaTuka» obOecredyrMBaeT TOCTHIXKEHHUE CTYJIEHTAMH CJICIYIOIINX
pE3yIbTATOB:

* IUUHOCHIHBIX:

— c(hopMUPOBAaHHOCTh TPENCTABICHUN O MaTeMaTUKE KaK YHUBEPCATHHOM
S3BIKE HAYKH, CPEACTBE MOJCITMPOBAHUS SBJICHUN U MPOIECCOB, UISIX U METOJaX
MaTeMaTHKH;

— IOHUMaHWE 3HAYUMOCTH MATeMaTHK{A I  HAyYHO-TEXHHYECKOTO
nporpecca, CcHOPMHUPOBAHHOCTh OTHOIICHUS K MaTeMaTHKe KakK K 4YacTu
oOIIeueIoBeYecKO KyJbTYphl 4epe3 3HAKOMCTBO C HCTOpPHUEH pPa3BUTHS
MaTEMAaTHUKH, IBOJIIOIUECH MaTEMAaTUISCKUX UJICH;

— pa3BUTHE JIOTUYECKOTO MBIIIJICHUs, MPOCTPAHCTBEHHOTO BOOOpPaKCHUS,
ATOPUTMHYCCKOU KYJIBTYPBI, KPUTHYHOCTH MBIIIICHUS Ha YPOBHE, HEOOXOAMMOM
JUIs Oyayiien mpogecCHoHaIbHON IeITeIbHOCTH, IS TPOIOHKEHUS 00pa3oBaHuUs
¥ caM00Opa30BaHus;

— OBJIQJICHHEC MAaTEMAaTHYCCKUMH 3HAHUSIMHA U YMCHHSAMHU, HEOOXOTUMBIMH B
MOBCETHEBHOM JKM3HH, JIJI1 OCBOCHHUS CMEKHBIX €CTECTBEHHO-HAYYHBIX JUCITUTIIINH
U JUCIHHILUIMH TPodheCCHOHATBHOTO IHKIIA, IS TOJydeHHsl 0Opa3oBaHHUS B
o0JacTsX, He TpeOYyoUX YyriayOJeHHOW MaTeMaTUYeCKOW MOITOTOBKH;

—TFOTOBHOCTh M  CIIOCOOHOCTH K 0Opa30oBaHHMIO, B TOM  4YHCIIC
caM000pa30BaHNI0, HAa MPOTSHKCHUU BCEH JKU3HM, CO3HATEIIBHOE OTHOIICHHUE K
HEMPEPHIBHOMY O0pPa30BaHUIO KaK YCIOBUIO YCIHENTHOW MPOPECCHOHAIBHOW U
OOIIECTBEHHOMH JIEATEIHLHOCTH;

—FOTOBHOCTh M  CIIOCOOHOCTh K CaMOCTOATENIbHOM TBOPUECKOW W

OTBETCTBECHHOM ACATCIIBHOCTH,



— TOTOBHOCTB K KOJUIGKTUBHON paboTe, COTPYTHUYECTBY CO CBEPCTHUKAMHU B
o0pa3oBaTenbHOM,  OOIIECTBEHHO  TIOJE3HOW,  y4eOHO-HMCCIeN0BATEIbCKOM,
MPOCKTHOM U APYTUX BUIAX ACSITCIBHOCTH;

— OTHOIICHHE K TIPOPECCHOHATHHON JEATCIBHOCTH KaK BO3MOXHOCTH
ydacThsi B PEIICHUH  JIMYHBIX,  OOIIECTBEHHBIX,  TI'OCYJapCTBEHHBIX,
oOIIIeHAIIMOHAIBHBIX MTPOOJIEM;

* MemanpeomMemHulx:

— YMEHHE CaMOCTOSITEIIbHO OMPEACIATh IeNU ACSITENIbHOCTH U COCTaBISATh
IUIaHBl  JIESITENIbHOCTH; CaMOCTOSITEIbHO OCYIIECTBIISITh, KOHTPOJIUPOBATH U
KOPPEKTUPOBATh JCATEIHHOCTH, HCIIONB30BATh BCE BO3MOXKHBIC PECYpCHI IS
JTOCTIDKCHHMSI TTIOCTABJICHHBIX IIEJICH U peaTi3alliy IJIaHOB JAeATEILHOCTH; BEIOMPAThH
YCHEIIHbIE CTPATETUU B PA3IMYHBIX CUTYAIIHSIX;

— yMEHUE MNPOAYKTHUBHO OOIIAThCS W B3aMMOJCIHCTBOBAaTH B IPOLIECCE
COBMECTHOM  JICSITENIbHOCTH, YyYWUTHIBATh TMO3UIMH  JIPYTUX  yYaCTHUKOB
nesTeabHOCTH, 3 (PEKTUBHO pa3peiaTh KOH(PIUKTHL;

— BJIQJICHUE HaBbIKAMHU TI03HABATEIBHOMN, Y4EOHO-UCCIEAOBATEIBCKOU U
MPOCKTHOM JIEATEIHHOCTH, HABBIKAMU pa3pelieHusi MpoOJeM; CIOCOOHOCTh U
TOTOBHOCTh K CAMOCTOSITEIIBHOMY TIOMCKY METOJIOB PEIICHUS MPAKTHYESCKUX 3a/1a4,
MPUMEHEHUIO PA3INYHBIX METOJIOB MTO3HAHNS,

—TFOTOBHOCTh M CIIOCOOHOCTH K CaMOCTOSITENIbHOW HMH(POPMAIMOHHO-
MO3HABATEIILHOHN JIEATeILHOCTH, BKITFOUAsi YMECHUE OPHUEHTHPOBATHCS B PA3TMIHBIX
UCTOYHUKAX HMHGPOPMAIIMM, KPUTUYECKH OILCHUBaTh MW HWHTEPIPETUPOBATH
uH(OPMAITHIO, TIOJTYIaeMYIO U3 PA3TMYHBIX HCTOYHUKOB;

— BIIQJICHUE SI3BIKOBBIMHM CPEJICTBAMHM: yYMEHHE SICHO, JIOTUMHO W TOYHO
u3JlaraTh CBOIO TOUKY 3PEHUS, UCIIOJIH30BATh aJICKBATHBIE SI3bIKOBBIC CPENICTBA,

— BJIaJICHUC HaBBIKAMH II03HABATEIILHOH pedIeKCHUH KaK OCO3HaHHS
COBEpIIIAEMbIX JICUCTBHM ¥ MBICTUTEIBHBIX TMPOIIECCOB, WX PE3yJbTaTOB U
OCHOBAHMW, TPAHUI] CBOETO 3HAHUS M HE3HAHWS, HOBBIX MO3HABATEILHBIX 33/1a4 U

CPEACTB JISl UX TOCTUKECHUS;



— HCJICYCTPEMIICHHOCTD B IIOUCKax )41 IMPUHATHH pCIHCHI/Iﬁ,
COO6p&3PIT€JILHOCTI> N UHTYHULHA, PAa3BUTOCTh IIPOCTPAHCTBCHHBIX HpCI[CTaBJIGHI/If/'I;

CHOCOOHOCTH BOCIIPHHUMATD KPACOTY M TAPMOHHUIO MUPA;

® npeomMemHulX:

— c(hopMUpPOBAaHHOCTh TPECTABICHUA O MAaTEMAaTUKE KaK YacTH MHUPOBOU
KyJbTYPBI U MECTE MATEMATUKHU B COBPEMEHHOM ITUBUIIM3AIINH, CTOCO0AX OMMCAHUS
SABJICHUM PEaTbHOrO MUPA HA MATEMaTUIECKOM SA3BIKE;

— c(pOpMUPOBAHHOCTh MPEACTABICHUNA O MAaTeMaTUUYECKUX MOHSATUSIX Kak
BAKHEMIINX MaTEMaTUYECKUX MOJIENSAX, MO3BOJSIONIMX OIUCHIBATh M H3y4aTh
pa3HbIE TPOLECChl WU SBICHUS; MMOHUMAHUE BO3MOXHOCTH AKCHOMATHYECKOIO
IIOCTPOEHHSI MATEMATUYECKUX TEOPUH;

— BJIAQJICHUE METOJAMU JI0KA3aTEJIbCTB U AITOPUTMOB PEIICHUs, YMEHHUE UX
MIPUMEHATH, TPOBOAUTH T0KA3aTEIbHBIE PACCYKACHHUS B XOA€ PEUICHUS 3a/1a4;

— BJIQJICHUE CTAHAAPTHBIMM IPUEMAMH PEUICHUS PAlUUOHAIBHBIX U
MppalHMOHAIBHBIX, MIOKA3aTEIbHBIX, CTEIIEHHBIX, TPUTOHOMETPUYECKUX YPABHEHUI
Y HEPABEHCTB, UX CUCTEM; MCIIOJIb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX MPOrpPaMM, B
TOM YHCJE JUISl MOUCKA MYTH PEUICHHUS M WUIIOCTPAUMM PELICHUS YPABHEHUU U
HEPABEHCTB;

— chopMUpOBaHHOCTh ~ TPEACTABJICHUM 00  OCHOBHBIX  TOHSTHSX
MAaTEMATUYECKOTO aHalI3a U UX CBOMCTBAX, BIAJICHUE YMEHUEM XapaKTEPU30BATh
noBe/ieHre (YHKIUNA, HMCIOJIb30BAHHE TOJYUYEHHBIX 3HAHWUW JJIS OMHUCAHUS U
aHaJIN3a PEAIbHBIX 3aBUCUMOCTEN;

— BJIQJICHUE OCHOBHBIMU TOHATUSIMM O IUIOCKUX W MPOCTPAHCTBEHHBIX
TE€OMETPUYECKUX (PUTYypaxX, UX OCHOBHBIX CBOMCTBaX; CHOPMUPOBAHHOCTDh YMEHUS
pacrno3HaBaTh TeOMETpUYECKUE (DUTYpHI HA YepTekax, MOJENSIX U B PEaIbHOM
MUpE; MPUMEHEHUE M3YYEHHBIX CBOMCTB reoMeTpudeckux ¢uryp u Gopmyn s
pEILICHUsI TEOMETPUUECKUX 3a]1a4 U 3a/]1a4 C MPAKTUYECKUM COAEPKAHUEM;

— c(hopMHUPOBAHHOCTH MPEJICTABICHUN O MPOIECCaX U SIBICHUSAX, UMEIOIINX

BGpO)ITHOCTHLIfI XapaKTep, CTATUCTUYICCKUX 3dKOHOMCPHOCTAX B PCAJIbHOM MHPC,



OCHOBHBIX TMOHATHSIX JIEMEHTAPHON TEOPUU BEPOSITHOCTEH; YMEHHI HaXOAWTh U
OILICHWBATh BEPOSITHOCTH HACTYIUICHHS COOBITHH B TPOCTEHIINX MPAKTUYECKUX
CUTYaIUsX U OCHOBHBIC XapaKTCPUCTUKHU CIIyIaliHbIX BEJTUYHH;

— BJIaJICHUE HABBIKAMH HCIIOJIb30BAHUS TOTOBBIX KOMIIBIOTEPHBIX TIPOTPaMM
IIPH PEIICHUH 3a]1ad.

14 KoauvecTBO 4acoB Ha OoCBO€eHHE NporpamMmabl
o0meoopasoBaTenbHoil AucUILIMHBbI OJ1B.03 «MaTemaTukay:

MaKCUMaJIbHOM ydeOHOM Harpy3ku cTyneHnTta — 603 gaca,

B TOM 4HCJe€:

00s13aTeNbHOM ayTUTOPHOHN yaeOHOU Harpy3ku cTyaeHTa — 385 Jacos,

CaMOCTOSITENILHOM paboThI cTymeHTa — 192 gaca,

KOHCYJbTauuu — 2() 4acoB.



2 CTPYKTYPA U COAEPXKAHUE YYEBHOM JUCHUILIUHBI

2.1 O0beM yueOHOM TUCHUIJIMHBI M BUABI Y4e0HOH padoThI

Buna yueOHoii padoThl

Oobovem uacos

MaxkcumanbHasi yueOHasi Harpy3ka (Bcero) 603
O6s13aTesibHasI ayTUTOPHAs y4eOHasi HArpy3Ka (Bcero) 385
B TOM YHCIIE:

MpaKTUYECKHE 3aHATUS (MK pabOThI) 365
CamocrosiTejibHasi padoTa cTy/eHTa (BCero) 192
B TOM YHCJIE:
caMmocCTosATebHas paboTa Haa mpoekToM (4 cemecTp) 10
uccieaoBarenbekas pabora 20
paboTa 1o 3aKkperuieHnIo u3y4eHHoro matepuania (/13) 162
Koncyabranumn 20

IIpomeskyTouHas arrecTauus B opMe IK3aMeHa

6 yacoB (4 cemectp)




2.2 TemaTu4ecKuii IVIaH U cojiep:xanue oomeodpazopareabHoil yueoHoii quciunmiuabl O/1b.03 «MaremaTukay:

HaumenoBanue pa3jaesioB Conep:kanue y4eOHOro MaTepuasia, J1ad0paTopHble U MPAKTUYECKHUE O0bem yacon YpoBeHb
H TeM paboThl, cCAMOCTOsITEJIbHAS paboTa Maxkc/06513/cam O0CBOCHMS
1 2 3 4
Beenenne Conaep:xkaHue yueOHOro MaTepuasa: 21210 1,2
Marematrka B Hayke, TEXHUKE, SKOHOMHKE, HH(POPMAITMOHHBIX TEXHOJIOTHSIX 2

U IPaKTUYECKOH aedrenbHOCTU. Llenu u 3amaum m3ydeHHs MaTeMaTUKH MpU
ocsoernu npodeccuit CI10 u cnenmansuocreit CI1O.
IIpakTnyeckue padboTbi: -

CamocrosiTesibHasi padoTa 00yYaOIIUXCSH: 0
OcHoBHBIE BU/IbI YUeOHOH 1esiTeJIbHOCTH

O3HakOMJIEHHE C POJbI0 MaTeMaTHMKd B HayKe, TEXHHMKE, JKOHOMHKE,
I/IH(l)OpMaLII/IOHHI)IX TCXHOJIOTUAX U Hp&KTH‘IGCKOﬁ HCATCIIBHOCTHA.
O3HakoMJICHHE C LEISIMHU M 33JauaMU M3y4eHHs] MAaTEeMaTUKU NP OCBOECHUU
npodeccuit CIIO u cnenmansaocrent CI10

IMoBTOpenue 6a3ucuoro | Comep:kaHue yueOHOro MaTepuasa: 48/32/16 1,2,3
MarepHaJia Kypca Harypanbnslie uncna. Jlenumocts. [IpocTsie u coctaBHble uncna. HanbGonpmmit 4
anre0pbl OCHOBHOM oOmuit nenurens. HaumeHnslee ob1iee KpaTHoe.
LIKOJIbI Hpobuble  uncna. CrnoxkeHue, BBIYUTAHHE, JEJIEHUE, YMHOXXEHUE

OOBIKHOBEHHBIX JpoOeit. [lecatuunbie apodu. CroxeHue, BbIYUTAHHE,
JieJIeHre, YMHOXKeHUe Apo0eit aecaTnuHbIX apoOeit. OtHouenue. [Tponopus.
IIpoueHT.

IIpakTnyeckue padoThI: 28
CrnoxeHue 1 3aKOHBI CII0KEHMS. Berunranue.

YMHOKEHUE U 3aKOHbI YMHOXKeHUS. Jlenenue. [Ipu3Haku 1eIMMOCTH YHUCEIl.
ITpocTele u cocTaBHbIE uncia. Penenne ynpaxHeHHi.

Haubonbmuii o0mmii nenurens. Pemenue ynpaxHeHui.

Haumensiiee oOmiee kpatHoe. Perenue ynpaxHeHHH.

Jpobuble uncna. CBoiicTBa 0OBIKHOBEHHBIX JIpo0eil. Pemenne ynpaxHeHui.
CrnoxeHue, BolYMTaHNE OOBIKHOBEHHBIX Jjpo0ei. Perenue ynpaxHeHui.
Jlenenune, yMHOXKEeHUE OOBIKHOBEHHBIX Ipo0Oeil. Pemenne ynpaxHeHuil.
CrnoxeHue, BBIYMTaHUE JIECATUUHBIX Apo0eil. Pemenue ynpaxueHuil.
Jenenue, ymMHOXKeHUE ApoOel AecITUUHBIX ApoOei. Pemenue yrnpaxHeHUH.
Penienune ynpaxxHeHui Ha Bce JEHCTBUS C IPOOSIMH.

10




Pemienue 3a1a4 Ha OTHOUIEHHUE W IPOMOPIIMH.
Pemenue 3amau.
KoHTposbHast paboTa 1mo BompocaM MoBTOPEHHUSI.

CamocrosiTe1bHast padoTa 00y4YalOImMXCs:
Penrenue 3amau.

16

Pa3zpea 1.
Pa3zBurtHe nousiTus o
quciae

Conep:xxanue yueOHOIro MaTepuaJia:
[lenbie 1 panoHanbHbIC YyKcia. [ledcTBUTEIbHbIC YHCTIA.

16/12/4
4

IIpakTHyeckue padboTsbI:

JleMicTBUTEIbHBIC YHCTIA.

Pemenue 3anay, ycnoBre KOTOPBIX 337jaHO JEMCTBUTEIbHBIMU YU CIIAMHU.
[TpubinxKeHHbIe BEIYUCICHUS.

KonTponbHas pabota no pazzneny «Pa3Butre NOHITHS O YUCIEY.

8

CamocrosiTesibHast padoTa 00yYarOIIUXCSH:
Yucno Apxumena.
Pemenne ynpaxxHeHH ¢ KOMIUIEKCHBIMU YHCIIAMHU.

OcHoBHBIE BU/IbI YUeOHOH AeSITeIbHOCTH

Boinonnenue apupmMernueckux ACMCTBUM HaJ 4YUCIIaMHU, COYETas YCTHbIE U
[IMCbMEHHBIEC IPUEMBI.

Haxoxaenne npuONMMKEHHBIX 3HAUYEHUNW BEJIMYMH U MOTPELIHOCTEH
BbIUUCIICHUH (aOCOMIOTHOM W OTHOCUTENIbHOM); CpaBHEHHE YHCIOBBIX
BBIPAKCHUI.

Haxoxxnenue ommOOK B MpeoOpa3oBaHUSAX M BBIYUCIEHUSX (OTHOCHTCS KO
BCEM IYHKTAM ITPOTPAMMBbI).

1,2,3

Paznen 2.
KopHu, crenenu u
Jorapupmsi

Copepxanue y4eOHOro MmaTepuaJa:

Kopuu u crenenu. (224)

KopHu HaTypaJlbHOM cTeneHM M3 uucia U HUX cBoWcrBa. CreneHu c¢
palMOHAIBHBIMU TIOKa3aTeNAMHU, UX cBoWcTBa. CTENEHH € J1eHCTBUTEIbHBIMU
MOKA3aTEeISIMHU.

Jlorapudm. Jlorapudm gucna. (14 )

OcHoBHOe norapudmuyeckoe TOXIECTBO. JlecATHYHbIE W HaTypalibHbIE
norapudmsl. IlpaBuna neiictBuit ¢ norapupmamu. Ilepexon k HOBOMY
OCHOBAHHUIO.

[TpeoOpazoBanue anredpandeckux BoipaxkeHuit. (18 1)

[TpeoGpa3zoBanue palOHAIIbHBIX, UPPaLMOHATIBHBIX CTETICHHBIX,
MOKa3aTeNIbHbBIX U JOrapu(MUUECKUX BBIPAKEHUH.

82/54/28
2

1,2,3
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IIpakTnyeckue padboTbi:

Brluucienue u cpaBHEHUE KOPHEH.

BrltoniHEHNE NPUKUIKN 3HAYEHUS KOPHS.

Brimonnenue pacueToB 1o popmysam, CoAepKaIUM paJuKabl.

Pemennie 3amay Ha BBINOJIHEHHE pacueToB MO (opmysiam, coiepialium
paauKasl.

CreneHp 4uclia ¢ HAaTypaJbHBIM IIOKa3aTeIeM U C IMPOU3BOJBHBIM IIEJIBIM
IIOKa3aTEJIEM.

CBoIICTBa CTENEHU C HATypaJbHbIM IOKA3aTeJIEM U C MIPOU3BOJIBHBIM LIEJIBIM
IIOKa3aTEJIEM.

Crenensb ¢ pallMOHAIBHBIM I10KA3aTEJIEM U €€ CBOMCTBA.

Brluncnenue creneHei ¢ paoHaIbHBIM II0KA3aTeIIEM.

BerlnonHenne NpuKuIKA 3HAaY€HHsI CTENIEHU, CPABHEHHUE CTEIIEHEH.
[Ipeo6pa3oBanue YNCIOBBIX U OYKBEHHBIX BHIPAKEHUH, COJIEPIKALLNX CTEIIEHU.
[TpoBepouHas pabora.

[TonsiTne norapudma, BUJIbI U CBOICTBA JIOrapu(pMOB.

Haxoxnenue 3HaueHuit sorapudma rno npou3BoJILHOMY OCHOBAHHUIO.
Pemenne ynpaxHeHUI Ha IEPEXO OT OJTHOIO OCHOBAHUSA K IPYIOMY.
CpaBHeHue norapupmoB.

JlorapudmupoBanue v MOTEHIIUPOBAHUE BBIPAKEHUH.

Pemenue npocreiimmx norapudmudeckux ypasuenuii. [IpoBepounas pabota.
Pabora Hag ommOkamu. Pemenne ynpaxxHeHHi.

[TpeoOpa3oBaHue YNCIOBBIX U OYKBEHHBIX BBIPaKEHUI, COIEPIKAIINX CTETICHH.
Pemenue ynpaxkneHuil Ha mpeoOpa3oBaHNE BbIPAXKEHUI.

Pemienune nmpocTenmmx noka3aTeabHbIX YPABHEHHM.

Pemenne nokasarenbHbIX ypaBHEHUM.

Brinmonnenue npeoOpa3zoBaHuii CTENEHEN U Jorapu(hMUUECKUX BBIPAKCHHI.
Pemenune ynpaxHeHnuit Ha npeoOpa3oBaHue Jorapu(pMUIECKUX BBIPAKECHUH.
Pemenue npocThix jorapupMUYecKuX ypaBHEHUH.

Pemienune norapupMuveckux ypaBHECHHH.

KonTtponbHas pabota o pazaeny «KopHu, crenenu u jorapudMb.

52

CamocTtosiTeibHAs padoTa 00y4yalomMXcs:

Pemenne ynpaxkHeHMH Ha 3akperjieHue Mmarepuana no Teme «KopHu u
CTETICHU.

I'paduku  creneHHbIX  (QYHKIME € TMOJIOKUTENBHBIMH  JIPOOHBIMU
nokazaressimu. Hepasenctso bepnyim.

28
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[TpuGnnKeHHbIe BEIYUCICHHS U PELICHUS IIPUKIIAIHBIX 3a/1a4.
Peuienne npukiiagHbIX 3a1a4.

OcHoBHBbIE BHIbI YUeOHOI1 1eSITeJIbHOCTH

O3HakoOMJIEHHE C NMOHSTHEM KOPHS N-U CTENEHHU, CBOWCTBAMHU DPAIUKAIOB U
IIPABWJIAMU CPAaBHEHHUS KOPHEH.

DopmMyJIMPOBAHUE OIPEICICHUSI KOPHS M CBOWCTB KOpHEH. BpruncieHue u
CPaBHEHHE KOPHEW, BBITIOJTHEHUE TPUKUIKY 3HAYEHHs] KOPHSL.
[IpeoOpa3oBaHne 4YUCIOBBIX M OYKBEHHBIX BBIPQKECHUH, COJEpIKAIIUX
pasuKasbl.

Brimonnaenune pacueToB 1o hopmysaM, COASPKALIUM PaUKaIbl, OCYIIECTBIIS
HE00X0/IMMbI€ MOACTAaHOBKH U MPeoOpa3oBaHMUsL.

OnpeneneHue paBHOCWIBHOCTH BBIpDAKEHUM ¢ pagukanamu. Pemenue
VPPALMOHAIIBHBIX YPABHEHUI.

O3HaKOMJICHHUE C TOHATUEM CTENIEHU C JEHCTBUTEIbHBIM [10KA3aTEIEM.
HaxoxxneHnue 3HaueHMH CTENEHM, HCHOIb3ys MpPU  HEOOXOAUMOCTH
MHCTPYMEHTAJIBHBIE CPE/ICTBA.

3anuchelBaHUE KOPHS N-H CTENEHHU B BUJE CTENEHU ¢ APOOHBIM IOKa3aTeIeM U
Hao000pOT.

DopMynMpOBaHHE  CBOMCTB  CTENEHEW. BbluuciieHHe  CTeleHe ¢
palMOHAIBHBIM II0KA3aTEJIEM, BBIIIOJIHEHUE IPUKUAKMA 3HAYEHUS CTEICHH,
CpPaBHEHUE CTEICHEN.

[Ipeo6pa3oBanue YUCIOBBIX U OYKBEHHBIX BHIPAKEHUH, COJIEPIKALINX CTEIIEHH,
IIpUMEHsIs CBOWCTBA. PellleHne nokasareabHbIX YpaBHEHUN.

O3HakoMJIEeHHE C MPUMEHEHHEM KOpPHEM M CTeneHell INpu BbIUUCICHUU
CPEIHMX, ACIIEHUHU OTPE3Ka B «30JIOTOM ceueHum». PellleHue NpuKiiagHbIX
3a/1a4 Ha CJIOYKHBIE MPOLEHTHI

Pa3znen 3.
IIpsimble ¥ MJI0CKOCTH B
NPOCTPAHCTBE

Copepxanue y4eOHOro MaTepuaJa:

B3anmHoe pacronioxkeHue AByX NpsSMbIX B IPOCTPAHCTBE.

[TapannenpHOCTh HpsAMOW UM IJIOCKOCTU. [lapainenbHOCTh IIIOCKOCTEH.
[lepneHAUKYISIPHOCTD MIPSAMOM M TUIOCKOCTH.

[lepnenuKynsip ¥ HAKJIOHHAS.

Yron Mexay npsaMOM W IUIOCKOCThIO. [IByrpaHHbBIA yrosi. Yrom Mexay
II0CKOCTAMU. [lepneHauKynsapHOCTh ABYX ILIOCKOCTeN. ['eomerpuueckue
npeoOpa3oBaHus MPOCTPAHCTBA: MAapajuIeTIbHBIA IEPEeHOC, CUMMETpPHUs
OTHOCHUTEJIBHO INIOCKOCTH.

W306paxeHne npocTpaHCTBEHHBIX (GUryp.

32/24/8
2

1,2,3

13




IIpakTnyeckue padboTbi:

B3aumHoe pacnoniokeHue NpsMbIX U TNIOCKOCTEH.

[TapannenbHOCTh NPSIMBIX U INIOCKOCTEH. Pelienue 3amay.

Pemenne 3amauy.

[TapanienbHOCTh MIIOCKOCTEM.

Pemenne 3amauy.

[TepneHAUKYISIPHOCTD MPSAMOW M TUIOCKOCTH. [leprieHauKynsp U HaKJIOHHAs.
Pemenne 3amauy.

VYron Mexay NpsaMoi U IIIOCKOCThIO. JIByTpaHHbBIN yTroJl.

VYrois Mexay miockocTsaMu. Pemenune 3anay.

[lepnieHaUKYIAPHOCTD ABYX IUIOCKOCTEH. Pemenue 3amay.

Pemenwne 3amauy.

KonTponbnas pabota no paszneny: «[IpsmMble v IOCKOCTU B IPOCTPAHCTBE.

22

CamocrosiTesibHas padoTa 00y4YaroIUXCs:
[TapaienpHOE MPOESKTHPOBAHKE.
[Ioma e OpTOroHAILHON IPOEKIUU.

OcHoBHbBIE BH/bI Y4eOHOMH 1eATeJIbHOCTH

@opMynMpoOBKa M IMPUBEACHUE JOKA3aTEIbCTB IPU3HAKOB B3aUMHOTO
pacmoyioKeHUs: NPsIMBIX M IUIOCKOCTeH. Pacno3HaBaHwe Ha deprexax H
MOJENIAX PA3JIUYHBIX CIy4aeB B3aWMMHOIO pACIHOJIOKEHUS MPSAMBIX U
IUIOCKOCTEM, apryMEHTUPOBAHKUE CBOUX CYKIEHUM.

DopmMyIHUpOBAHUE ONPEACICHUN, MPU3HAKOB M CBOMCTB MApAJJIEIBHBIX H
NEePHEHANKYIISPHBIX MIIOCKOCTEHN, IBYTPAaHHBIX U TMHEHHBIX YIJIOB.
BrinonHeHue mocTpoeHUs YIIIOB MEXAY MPSIMBIMH, MPSMON M TIJIOCKOCTBIO,
MEXIY MIOCKOCTSMU IO ONMKUCAHUIO U PACTIO3HABAHUE UX HA MOJIEIAX.
[IprMeHeHne NPU3HAKOB U CBOMCTB PACIIOIOKEHUS IPSIMBIX U INIOCKOCTEN MPH
pelIeHnu 3a1a4.

N3o00paxeHnne Ha  pUCYHKaX M  KOHCTPYHPOBAaHME Ha  MOJENAX
NEePHEHANKYISIPOB U HAKJIOHHBIX K IUIOCKOCTH, MPSMBIX, NapajljIeIbHBIX
MJIOCKOCTEH, YIIOB MEXKIy TMPSMOM M IUIOCKOCTRIO W OOOCHOBaHHE
IIOCTPOEHHS.

Pemenne 3amad Ha BBIYHCIEHHE T€OMETPUYECKHMX BeNMYMH. OnuceiBaHuE
paccTosiHusL OT TOYKHM /A0 IJIOCKOCTH, OT HpPSIMOM 110 IUIOCKOCTH, MEXIY
MJIOCKOCTSIMHU, MEXK/TY CKPEIIMBAIOIIUMHUCS TTPSIMBIMH, MEXIY MPOU3BOJIbHBIMU
dburypamu B mpoCTpPaHCTBE.

14




DopMyTUPOBaHUE U JOKA3bIBAHHE OCHOBHBIX TEOPEM O PACCTOSHUSX (TeopeM
CyILIECTBOBaHUS, CBOICTBA).

H3o0paxeHne Ha yepTexax U MOJENSAX PACCTOSAHUS MU OOOCHOBAaHHE CBOUX
cyxknenuil. OrmpenelieHHe W BBIUMCICHUE PACCTOSHUNA B TPOCTPAHCTBE.
[Tpumenenue hopMyIl U TEOpEM IJIAHUMETPUU JJISl peLICHUS 3a1a4.
O3HakoMJIEHWE C TMOHATHEM MapauIeIbHOTO MPOCKTUPOBAHUS U  €ro
cBoiictBamu. DopmyiHpoBaHHUE TEOPEMbl O IUIOMIAAN OPTOTOHAIBHOM
MMPOCKIMKU MHOT'OYT'OJIbHUKA.

[TpumeneHnue Teopuu At 000CHOBAHUS TIOCTPOECHUMN U BHIYMCICHUH.
ApryMEHTHPOBAaHME CBOMX CYXXIEHUH O B3aMMHOM paCIOJIOKEHUHU
MPOCTPAHCTBEHHBIX QUTYD

Paznen 4.
KomOunaropuka

Conep:xkanue yue0HOro Marepuasa:

OneMeHThl KOMOMHATOPUKU

OcHoOBHbIE NOHATUS KOMOMHATOPUKHU. 3a7aud Ha [TOJICYET YK CIIa pa3MELICHU,
IIEPEeCTaHOBOK, coueTaHuil. Pemenue 3a1a4 Ha nepedop BapuaHtoB. Dopmyna
6unoma HeroToHa.

CpoiicTBa GMHOMHHAIBbHBIX K03 duumenton. Tpeyronpnuk Iackans.

28/18/10
0

IIpakTHyeckue padboTsbI:

OcHoBHBIE (HOPMYITBI KOMOMHATOPUKH

3aauM Ha MOJICYET YKClia pa3MeIlleHuH, IepecTaHOBOK, COYETaHUM
Pemenue 3a1au Ha nepeGop BapuaHTOB.

®opmyna 6unoma HeroToHa.

CaoiicTBa GMHOMHHANBHBIX K03 duunenton. Tpeyronsuuk [ackans.
Pemenue npuknaaHeix 3aaad.

Pemenue npukiagHbIxX 3amay.

Pemenue npuknaaHbix 3aaad.

KonrtponbHas pabora no pasneny: «KoMmOrHaTOpuKa.

18

CamocTtosiTeibHAs padoTa 00y4yalomMXcs:

1. TlonsTHe O He3aBUCHUMOCTU COOBITUH. J{MCKpeTHas ciyyaiiHas BeIMYMHA,
3aKOH €€ pacrnpeaeneHus. YMcIoBbIe XapaKTepUCTUKH JUCKPETHOM CIIydaliHON
BEJIMYMHBI.

2. TloHsTHE O 3aKOHE OOJIBIINX YUCEIT.

3. I'enepanbHas COBOKYIHOCTb, BBIOOpKA, cCpefHee apudMeTHuecKoe,
Meaunana. [lonsitue o 3a1ayax MaTeMaTHUYECKON CTATUCTUKH.

10

1,2,3
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OcHoBHbBIE BH/bI Y4eOHOH 1eSITeJIbHOCTH

W3ydenne mpaBuiga KOMOWHATOPUKM U IPUMEHEHHE TIPU  PEIICHUH
KOMOMHATOPHBIX 3a/1a4.

Pemenne KOMOMHATOPHBIX 33Jad METOAOM TMepedopa W MO MpPaBHIY
YMHOXXEHHUS.

O3HaKOMIICHHE C TOHATUAMH KOMOMHATOPHUKH: pa3MEIICHUSIMH, COUCTaHUSIMH,
[IEpEeCTaHOBKaMH U (pOpMyJIaMHU Ui UX BBIYUCICHHUSL.

OObsicHeHne U mpuMeHeHHe (OpMyT JUId BBIYUCICHHUS pa3MEICHHIH,
IEPEeCTaHOBOK U COYETAHUH MPU PEeLICHUH 3aad.

Oznakomiuenue ¢ 6uHoMom HetoToHa u TpeyronpHukoMm Iackass.

Pemenne mnpakTHUecKuX 3ajady C HCHOJIb30BAHHWEM IIOHATHM M IpaBUI
KOMOMHATOPUKH.

Pasnen S.
KoopauHatbl 1 BeKTOPbI

Coaep:xxanue yueOHOro MaTepuaJia:

[IpsimoyrosbHas (IekapToBa) CUCTEMa KOOPJAUHAT B IPOCTPAHCTBE.

dopmyiia pacCTOSHUS MEXY JIBYMs TOUKaMH. Y paBHEHUS cepbl, JI0CKOCTH
u npsmoil. Bekropel. Moayne BekTopa. PaBeHcTBO BekTOpoB. CloxeHHe
BEKTOPOB.

YMHOkEHHE BEKTOPa Ha 4nci0. Pa3iioxkeHne BeKTopa o HalpaBJIeHUAM. YT0Jl
MeXny AByms BekTopamu. IIpoekuus Bekropa Ha ock. KoopauHaTel BeKTOpa.
CkanspHoe npou3BeJieHre BEKTOpOB. Mcnonp30BaHne KOOpAUHAT U BEKTOPOB
IIPY PEIICHUN MaTEMATUYECKUX U TPUKJIAIHBIX 3aay.

36/24/12
2

IIpakTHyeckue padborTsbi:

JlexapToBa cucTemMa KOOpIMHAT B IPOCTPAHCTBE.

Haxoxnenue ypaBHeHUN OKPYKHOCTH, c(hepbl, IIOCKOCTH.

Pemenue 3a1a4 Ha BEIYNCIICHUE PACCTOSHUN MEXy TOUKAMH.

Pemenne 3amau Ha CcBOMCTBa BEKTOPHBIX BEJIWYMH, MpPaBUJa Pa3IOXKEHUS
BEKTOPOB B TPEXMEPHOM IIPOCTPAHCTBE.

Pemenue 3aa4 Ha paBuiia HAXOKIEHUS] KOOPIMHAT BEKTOPA B IPOCTPAHCTBE.
Pemenne 3amayu Ha nmnpaBuia JEHCTBHMM € BEKTOpaMH, 3aJaHHBIMU
KOOpJMHATaMH.

CkasipHOE TIPOM3BEJIECHUE BEKTOPOB, BEKTOPHOE YpPaBHEHUSA INPSAMON H
IUIOCKOCTH.

Pemenue 3a1au Ha IENCTBUS C BEKTOpaMH.

KoopaunatHbelil MeTOJ, MpUMEHEHUE BEKTOPOB JJIsl BBIUMCICHHS BEIMYUH
YIJI0B U PACCTOSTHUM.

22
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Hcnonp30BaHne KOOPIWHAT U BEKTOPOB IMPH PEIICHUU MaTeMaTHYECKUX U
MPUKJIAHBIX 33]1a4.
KonTponbhas pabota no paszneny: «KoopanHaThel U BEKTOPBD».

CamocrosiTe1bHast padoTa 00y4YalOImMXCs:
Pemenne 3agmau Ha neicTBus ¢ BekTopamu. PemieHue 3agad Ha npasuia
JICHCTBUM C BEKTOPAMM, 3aJaHHBIMA KOOPAMHATAMM.

12

OcHoBHBbIE BHIbI YUeOHOI1 1eITeJIbHOCTH

O3HakoMJIEHHME C HOHATHEM BeKTopa. M3ydeHue AeKapTOBOM CHUCTEMBI
KOOpAMHAT B IPOCTPAHCTBE, IOCTPOCHUE I10 3aJaHHBIM KOOPAMHATAM TOYEK U
IJIOCKOCTEM, HAX0KIEHHE KOOPAUHAT TOYEK.

HaxoxxneHue ypaBHEHHMIl OKpYKHOCTH, cgephl, IUIOCKOCTH. Bbluncienue
pacCTOSTHUN MEXKIY TOUKAMH.

W3y4yeHne CBOWCTB BEKTOPHBIX BEIWYMH, NPABUI PA3JIOKEHHS BEKTOPOB B
TPEXMEPHOM IIPOCTPAHCTBE, IPABUJ HAXOXKICHHS KOOPAMHAT BEKTOPA B
IIPOCTPAHCTBE, IIPAaBUJI IEUCTBUN C BEKTOPAaMU, 33JaHHBIMU KOOPAUHATAMHU.
[IpuMeHeHne Teopuu NpHU PELICHUH 3a7a4 Ha JEHCTBUS C BEKTOPAMH.
W3ydyeHne CKaaspHOrO IPOU3BEIEHUS BEKTOPOB, BEKTOPHOI'O YpPaBHEHHs
IIPSAMOM M IIIOCKOCTH. [IprMeHeHne Teopuu Npu PEeIICHNUH 3a7a4 Ha IeUCTBUSA
C BEKTOpaMH, KOOPAUHATHBIM METOJI, IPUMEHEHUE

BEKTOPOB ISl BBIYMCIIEHUS BEJIMYUH YIJIOB U PACCTOSIHUM.

O3HaKOMJIEHHE C JI0Ka3aTeIbCTBAMH TEOPEM CTEPEOMETPHUM O B3aUMHOM
PAaCIIOJIOKEHUH NMPSMBIX U MIJIOCKOCTEMN C UCIOJIb30BAHNEM BEKTOPOB

Pa3znea 6.
OCHOBBI TPUTOHOMETPHUH

Copeprxanue y4eOHOro MaTepuaJa:

OcHoBHble OHATHS. Pagnannas Mepa yria. BpamarensHoe apuxenue. Cunyc,
KOCHUHYC, TAQHI'€HC M KOTaHreHc 4ucia. OCHOBHBIE TPUTOHOMETPHYECKHE
ToxaecrBa. @Popmynsl mnpusencHus. PopMmynsl  crnoxeHUs.  Dopmyiisl
ynBoeHuss Popmynbl MoioBUHHOrO yria. IlpeoOpa3oBanus mnpocTedimx
TPUTOHOMETPUUECKUX BBIPaKECHMII. [Ipeo6pa3zoBanue CYMMBI
TPUTOHOMETPUUYECKUX (PYHKIMI B MPOM3BEIECHUE M MPOU3BEIEHUS B CYMMY.
Bripaxkenue TpuroHomeTpuyeckux (QYHKIMI depe3 TaHI€HC MOJOBHHHOIO
aprymeHTra. TpUroHomeTpudyecKue ypaBHEHHs W HepaBeHCTBa. IIpocreiimne
TPUTOHOMETpPUYECKHNE  ypaBHeHHs. lIpocrelimme  TpUTrOHOMETpUYECKHE
HepaBeHCTBa. (OOpaTHble TPUTOHOMETpHYECKHE (YHKUIHMU. ApPKCHHYC,
apKKOCHHYC, apkKraHreHc. OOpaTHble TPUTOHOMETPUYECKHE (DYHKIHHU:
ApPKCHUHYC, apKKOCHUHYC, ApKTaHI€HC. TpPUrOHOMETPUYECKUE YpaBHEHUS U
HepaBeHCTBa. [Ipocreiimme TpUroHOMeTpU4YeCKue ypaBHEHMSL.

66/44/22
2

1,2,3
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IIpakTnyeckue padboTbi:

N300pakenue yrios BpallleHUs Ha OKPYKHOCTH, COOTHECEHUE BEJIMUMHBI yTIiia
C €T0 PacIOJIOKEHUEM.

®opmyisl IpuBeaeHus. Pemenue 3anay.

dopmyiibl cnoxxeHus. Pemenue 3agay.

Dopmyisl yaBoeHUss PopMyIIbl IOJIOBUHHOIO yriia. Pemenue 3anay.
[TpeoOpa3oBaHue TPUrOHOMETPUUECKUX BBIPAKEHUH.

Pemienue 3a1a4 Ha mpeoOpazoBaHUE TPUTOHOMETPUIECKUX BBIPAKCHHIA.
Pemienue npocTelmx TPUTOHOMETPUYECKUX YPABHEHUH.

Pemenne npocTenmmx TpPUroHOMETPUIECKUX YPABHEHU M.

Penienne TpUTrOHOMETPUYECKUX YpPAaBHEHUN METONOM pa3jOKEHUs Ha
MHOKUTEH.

Perienue TpUroHOMeTpHUECKUX ypaBHEHUH CIIOCOOOM 3aMEHBI.

Pemenne TpuroHOMETpUYECKUX YPAaBHEHUM

[TpoBepouHas paboTa Ha peodpa3oBaHUE TPUTOHOMETPUUYECKUX BBIPAKECHUH.
Pemenune TpuroHoMeTpuueCcKUX ypaBHEHUHN pa3IMUHbIMU METOJAMH.
Penienyrie TpUroHOMETPUYECKUX YPABHEHUM Pa3IMYHBIMU METOAAMH.
Pemenune mpocredmmux TPUTOHOMETPUUECKHX HEPABEHCTB MO (QopMmyiaM U
TPUTOHOMETPUUECKOMY KPYTY.

Pemenune mpocTedmMx TPUTOHOMETPUYECKHX HEPABEHCTB MO (QopMmyiaM H
TPUTOHOMETPUYECKOMY KPYTY.

OOpaTtHble TPUrOHOMETpHUUYECKHE (DYHKIUH.

OOpatHble TPUTOHOMETPUUYECKHE (DYHKIIHH.

Pemenne ynpaxxuneHuil.

Pemenue ynpaxHeHHMN.

KontponbHas padota no pazaeny: «OCHOBBI TPUTOHOMETPUI.

42

CamocrosiTeibHas padoTa 00y4alOImMXCs:

H3roroBieHre TPUrOHOMETPUYECKOTO KpyTa.

BripaxkeHne TpUTOHOMETpUYECKHX (YHKIMHA Yepe3 TAaHT€HC MOJOBUHHOIO
aprymenta. Coobmenue: opmysibl MOJOBUHHOTO yTJa.

22

OcHoBHBIC BH/IbI y4eOHOH NeATeJbHOCTH

N3yuenne paaumaHHOTO METOJa W3MEPEHHMs YIJIOB BpPALICHUS U UX CBS3U C
rpagycHoit Mepoil. WM3o00paxkeHue yrioB BpallleHUs Ha OKPYKHOCTH,
COOTHECEHHE BEIMYHMHBI YIJIa C €r0 PacloN0KEHUEM.
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DopMyTHpPOBaHKUE OMPEACICHU TPUTOHOMETPUYECKUX (DYHKIIUN IS YTJIOB
MOBOPOTA M OCTPBIX YIJIOB MPSMOYTOJILHOTO TPEYTOJIbHHUKA U O0BSICHEHNE UX
B3aUMOCBSI3H.

IIpuMeHEeHHEe OCHOBHBIX TPUTOHOMETPHUYECKHUX TOXKIECTB JJI BBIYHUCICHUS
3HAYCHUH TPUTOHOMETPUIECKUX (YHKIIUN 11O OJTHOM U3 HUX.

N3yueHre OCHOBHBIX (OPMYJ TPUTOHOMETPUU: (HOPMYNBI  CIOKECHHUSA,
yIBOEHUS, NpeoOpa3oBaHUs CYMMbl TPUTOHOMETPUYECKUX (YHKIMHA B
IIPOU3BE/ICHUE U IPOU3BEJEHUS B CyMMY U NPUMEHEHHME NPU BBIYMCICHUU
3HAYEHHS] TPUTOHOMETPUYECKOTO BBIPAXKEHHS U YIIPOILIEHHUS €T0.
O3HaKOMJIEHHE CO CBOMCTBAMU CUMMETPHUH TOUEK HA €IMHUYHON OKPYKHOCTH
U IPUMEHEHHUE UX JJI BbIBOJIa (OPMYII IPUBEACHHUS.

Pemenne no ¢opMynaM U TPUTOHOMETPUYECKOMY KpPYTY HPOCTEHIINX
TPUTOHOMETPHYECKUX ypaBHeHHH. [IpriMeHeHune oOImMX METOAOB pEelIeHUS
ypaBHEHUH (IIpUBEIECHUE K JIUHEHHOMY, KBaIpaTHOMY, METOJ PAa3JI0KEHUS Ha
MHOKUTEIH, 3aMEHbl MEPEMEHHOM) MpU pPElIeHUH TPUTOHOMETPUUECKUX
yYpaBHEHUH. YMEHHE OTMe4YaTb Ha Kpyre peEmeHus IPOCTEHIINX
TPUTOHOMETPUUYECKUX HEPABEHCTB.

O3HakOMJIEHHE C TOHSATHEM OOpAaTHBIX TPUTOHOMETPUYECKHX —()YHKITHIA.
W3ydyeHne omnpeneneHui apKCUHycCa, apKKOCHMHYCa, apKTaHTeHca 4HCIIa,
(bopMynupoBaHUE UX, U300paKEHNE HA EMHUYHON OKPYKHOCTH, IPUMEHEHHE
IIPY PELICHNUN ypaBHEHUIN

Paznen 7.
DyHKUMH, UX CBOMCTBA H
rpaguxu

Copaepxxanue ydueOHOro MaTepuaJa:

Oynkiuu. O6nacTh onpeaesieH!sl 1 MHOXKECTBO 3HaYeHMH; rpaduk QyHKIHMH,
NOCTpOeHHE TIpadUKOB (QYHKIMH, 3aJaHHBIX PA3JIUYHBIMU CIIOCOOAMH.
CaolicTBa GyHKIHN. MOHOTOHHOCT®, YETHOCTB, HEYETHOCTb,
OTpaHUYEHHOCTb, MEPUOANYHOCTb. [IpoMexyTku Bo3pacTaHusi U yObIBaHUS,
HauOoJplllee U HaMMEHbIee 3HAUYEHHUs, TOUYKH dKcTpeMmyma. I 'paduueckas
uHTeprpetanus. [Ipumepbl (YHKIMOHANIBHBIX 3aBUCUMOCTEH B pealIbHbBIX
nporeccax M sBIEHHSAX. Apudmernueckue omnepauud Haja (QyHKIUSAMU.
Cnoxnas ¢ynkuus (kommnosunusi). [loHsTHE O HENmpepbhIBHOCTH (GYHKIIHH.
OO6patubie Qynkuuu. OOMacTh onpeaeNeHrs U 00JacTh 3HAYSHU 00paTHOM
¢byuknun. I'paduk oOpatHoit ¢yHkuu. CreneHHble, MOKa3aTelbHbIE,
JorapupMHUUEcKue M TpUroHomeTrpuueckue  ¢yHkuuu.  OOpaTHbIe
TpuroHoMmerpuueckue ¢yHkiuuu. OmnpeneneHus (QYHKIHMM, WX CBOWCTBA U
rpaduku. IIpeoOpasoBanus rpapukos. [lapaniensHblii mepeHOC, CUMMETPHS
OTHOCUTEJIbHO OCel KOOpJMHAT M CHMMETPHUS OTHOCHTEIIbHO Hauaua

48/34/14
2
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KOOpJMHAT, CAMMETPHUSI OTHOCUTEIHHO MPSIMON Y = X, pacTsSKEHHE U CXKaTHE
BJIOJIb OCEM KOOPAMHAT.

IIpakTnyeckue padoThI:

Oynaknuu ¥ rpaduku. O630p OOMIKMX MOHATHH.

[Toctpoenue u ureHne rpaduKoB QyHKIHIA.

[IpeoOpazoBanue rpadukoB QyHKIIUH.

MOHOTOHHOCTbB, Y4eTHOCTh, HEYETHOCTb, TIEPUOAMYHOCTH (PYHKITUH.

Pemienue ynpaxxHeHUM.

Pewenne ynpaxHeHui.

[TpoMekyTKM MOHOTOHHOCTH, HauOOJbIlIee U HAaUMEHBIIIEEe 3HAUYCHUS, TOUKU
IKCTpEMyMa.

CrenenHsble, moka3aTelbHble QYHKINU U UX CBOMCTBA. PelieHue ynpaxHeHHil.
Jlorapudmuueckas GyHKIUS U ee CBOHCTBA. Pemenue ynpakHeHUH.
CaoiicTBa u rpaduku CUHYCa, KOCUHYCA, TAHT€HCA U KOTaHTeHCa.

OO0parHble TPUTOHOMETPUYECKHE (HYHKIIHH.

["apmonnueckue konebanus. [Ipuknaanpie 3a1auu.

Pemenne npukiiagHbeIX 3a1a4.

Perenue nmpukiaaHbIx 3aad.

TpuroHomeTpuveckne ypaBHEHHUSI 1 HEPABEHCTBA.

KontposbHas pabora no pasaeny: «DyHKIMH U TpapUKm».
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CamocrosiTe/ibHasi padoTa 00y4YaloUIUXCs:

CooOmiennie mo Teme: «[IpuMepsl (QYHKIMOHATBHBIX 3aBHCHUMOCTEH B
PEATBHBIX MPOIIecCaX U SIBICHUSIXY.

O3HakoMJIeHHE C TIOHSATHEM TapMOHUYECKUX KOJeOaHUl U MpuMepaMu
TapMOHUYECKHUX KOJCOAaHWU IS ONMMCAHUS TPOIECCOB B (DM3HWKE W JAPYTUX
001acTIX 3HAHUS.

[loctpoenne rTpadukoB OOpaTHBIX TPUTOHOMETPUYECKUX (QYHKIMH U
ornpezeneHue no rpadukaM X CBONUCTB.

14

OcHoBHBIE BU/ABI Y4eOHOMH 1esITeJJbHOCTH

O3HaKOMJIEHHE C MOHITHEM NIEPEMEHHOM, IPUMEPAMU 3aBUCUMOCTEN MEXy
nepeMeHHbIMH. O3HakoOMJIEHHE C TOHATHEM TIpaduKa, OIpenerIeHue
NPUHAISKHOCTH TOYKM Tpaduky ¢ynkuuu. Omnpenenenue mo Qopmyne
MpOCTEHIIel 3aBUCUMOCTH, BHU1a ee rpaduka. Beipaxkenue mo Gpopmyie ogHoM
nepeMeHHoil uepe3 apyrue. O3HaKOMIIEHHE C OIpeaesieHueM (yHKIHH,
dbopmynupoBanre ero. Haxoxaenwe obOmactu ompeneneHus W 00JIacTH
3HaueHuW QyHkuuu. O3HAKOMJIEHHE C MnpuMepaMud (YHKIIMOHAJIBHBIX
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3aBUCUMOCTEM B  peaJbHbIX IMpoOIeccaX U3 CMEKHBIX JUCLMILIMH.
O3HakOMJIEHHE C JOKa3aTEIbHBIMU pPacCYKJIECHUSMU HEKOTOPHIX CBOICTB
JUHEHWHOHN U KBaJpaTUIHOU (YHKIIHUHA, MPOBEICHUE UCCIICIOBAHUS JTUHEHHOM,
KYCOUHO-TMHEWHOUW,  JpOOHO-TMHEHHOM W KBaApaTWYHOH  (DyHKIIHIA,
nocrtpoenue ux rpagpukoB. IloctpoeHne u ureHue rpadukoB QyHKIUI.
HccnenoBanne ¢ynkuuu. CocraBieHne BHUJOB (QYHKIUH 1O JaHHOMY
YCIOBHIO, pEIICHUE 3aJad Ha HKCTpeMyM. BbinosHeHue mnpeoOpa3oBaHUi
rpadpuka QyHkuuu. VM3ydenue moHATHs OOpaTHON (yHKIMH, OIpeneseHue
BHJIa M MOCTPOCHHE rpaduka oOpaTHON (PYHKIMH, HAXOXKICHHE e 00JacTh
omnpezeneHuss U obnactu 3HaueHuUd. [IpumeHeHHe CBOWCTB (QYHKIMI INpu
UCCIICIOBAaHUM YPAaBHEHMI U PELICHUH 3a7a4 Ha SKcTpeMyM. O3HaKOMIIEHUE C
MOHSATHEM CIIOKHOH (PyHKITUH.

Bbruucnenue 3HadeHud (QyHKUMH 10 3HaYeHHIO aprymeHTa. OnpezencHue
NOJIOKEHUS TOYKM Ha Trpaduke IO ee KOOpAMHATaM W HaoOOpOT.
Hcnonb3oBaHue CBOMCTB (DYHKUMH JUIsl CpaBHEHUs 3HAUEHUH CTeleHed u
norapudmoB. ITlocTpoeHne rpapuKOB CTENEHHBIX U JIOTAPH(PMHUCCKUX
byHKIHIA.

Pemenne mokaszarenbHBIX M JOTrapU(PMUUECKUX YPAaBHEHHH U HEPABEHCTB IO
U3BECTHBIM  anroputMaM. O3HAaKOMJIEHME C TIOHATHEM HENPEPHIBHOU
nepuoandeckor GyHKUUU, (GOpMYJIHpPOBAHHE CBOMCTB CHHYCa M KOCHHYCA,
HOCTPOCHHE UX I'PadUKOB.

O3HakoOMJIEHHE C TMOHSATHEM TapMOHUYECKUX KoJe0aHUNl U INpumMepaMu
rapMOHUYECKUX KOJIeOaHUI NJIsl ONMUCAaHUS MPOLECCOB B (U3MKE U JPYTUX
00JacTsX 3HaHUS.

O3HakoMJIeHHME C TIOHATHEM DPAa3pbIBHOM MEpUOAMYECKOM  (DyHKIMH,
(dbopMyIMpOBaHNE CBOMCTB TAHT'€HCA U KOTAHT€HCA, IOCTPOEHUE UX TPaPHUKOB.
IIpumeHeHne CBONCTB byHKIUI JUIs CpaBHEHUS 3HAYEHUN
TPUTOHOMETPUUYECKUX (PYHKLUH, pelIeHHs] TPUTOHOMETPUUYECKUX YPaBHEHUH.
[Toctpoenne rpagukoB 0OpaTHBIX TPUTOHOMETPUUECKUX (PYyHKUUH H
ompeneneHue Mo rpadukaM HX CBOWCTB. BbInoigHeHue mnpeodpazoBaHUs
rpaduKoB.

Paznen 8.
MHOrorpaHHUKHU H
KpYyrJjble Teaa

CopepixaHue y4eOHOIro MaTepuaJa:

MHororpanHuki. Bepimnbl, pebpa, TpaHu MHOTOrpaHHUKa. PasBepTka.
MHororpanssle yribl. Boimykibie MHOrorpanHuku. Teopema Ditnepa.
ITpusma. Ilpamas wu  HaknoHHas npusma. llpaBunbHas  npusma.
[Tapannenenunen. KyoO.

47/32/15
0
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[Iupamupa. IlpaBwibHasg nupamuga. YcedeHHas mnUpamuga. lerpasgp.
Cummerpun B KyOe, B mapajuienenumnesne, B npusme u nupamunae. CedeHus
Ky0a, mpu3Msbl U nupamuibl. [IpencraBieHre o mpaBUIbHBIX MHOTOTPAaHHUKAX
(TeTparape, KyOe, OKTayape, 1oaeKadape U ukocasape). Tena u MOBEPXHOCTH
BpameHus. mimuaap u koHyc. YcedeHHBbIM KoHyc. OCHOBaHHE, BBICOTA,
0OOKOBast MOBEPXHOCTh, 00Opasyromias, pa3Beprka. OceBble CEUCHUS U CEUCHUS,
napajuieIbHble OCHOBAHUIO.

[lap u cepa, ux ceuenus. KacarenpHast miaockocThb K chepe.

Uzmepenus B reomerpun. O6beM u ero usmepenue. MurerpanbHas Gopmyna
o0bema.

@opmynbel 00bemMa Ky0a, HPSIMOYTOJIBHOTO MapaljleNienumeaa, MPU3MBI,
[UIHH]IPA.

®opmynsl 00beMa mupamMuabl U KoHyca. DopMysibl MJIOMAAN TOBEPXHOCTEH
MWIMHIpa U KoHyca. Dopmynsl o0beMa mapa u 1wiomanu chepsl. [Togodue
ten. OTHOILICHUS TUIOIIAIEH MOBEPXHOCTEH U 00BEMOB MOAOOHBIX TEIl.

IIpakTHyeckue padboTsbI:

Mmuororpanauku. Bepiimnsl, pedpa, rpaHi MHOTOTpaHHUKA.
[Ipusma. Ilnomagr 1oNHOW U OOKOBOM  TMOBEPXHOCTH  MPHU3MBL.
[Tapannenenunen. Ky6.

Pemenue 3agau.

[Mupamupa. [lnomans noBepxHOCTH NUpaMuabl. Pemienue 3agad.
O6nem nupamuabl. Pemenue 3amay.

Ceuenus kyOa, mpu3Mbl U UpaMubl. Pemenue 3amay.
KonTpomabHas pabora no teme: «MHOrOrpaHHUKI.

Tena v MOBEpXHOCTH BPALLEHUS.

Humusap. Thnomans moBEepXHOCTH HWJIMHAPA.

Konyc. Yceuennslii konyc. [1nomanb moBepXHOCTH KOHYCA.
Penrenue 3amau.

Cdepa u map, ux ceuenus. KacarenpHas miockocTs K cdepe.
OO6bemMbl KpyTJibIx Teil. Penenue 3anad.

OceBble C€UeHUs U CEUCHUS, TapalIeIbHble OCHOBAHUIO.
Penrenue 3amau.

KonTponpHas pabora no pazaeny: «Kpyribie Tenay
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CamocrosiTe/ibHasi padoTa 00y4arouUXcsi:
Pa3zepTka. MHororpansbsle yribl. BpImykibsle MHOrorpaHHukd. Teopema
Ointepa. Haknonnas npusma.

15
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OcHoBHbBIE BH/bI Y4eOHOH 1eSITeJIbHOCTH

Onucanre ¥ XapaKTepUCTUKA PA3IMYHBIX BUJOB  MHOTOIPAHHUKOB,
MIEPEUYUCIICHUE UX DJIEMEHTOB U CBOMCTB.

N3o0Opaxkenue  MHOTOTPAaHHUKOB UM BBINOJHEHHUE  TMOCTPOCHHUS  Ha
HN300paKCHHUAX U MOJCIISIX MHOTOTPAaHHUKOB.

Bbluucnenue JIMHEMHBIX SJIEMEHTOB W YIJIOB B MPOCTPAHCTBEHHBIX
KOH(pHUTypanusax, apryMEHTHUPOBAHUE CBOMX CYXXJICHHU. XapaKTepUCTHUKA U
M300pakKeHUE CEYEHUsI, pa3BEPTKH MHOTOIPAHHUKOB, BBIYUCICHUE TUIONIAICH
MTOBEPXHOCTEH.

[TocTpoenue npocreimux ceyeHuid Kyoa, nmpu3Mel, nupamuabl. [Ipumenenue
(aKTOB M CBEJICHHI U3 TUIAHUMETPHH.

O3HakoMJIEHHE C BUJAaMU CHUMMETPUM B MPOCTPAHCTBE, (HOPMYyIHUpPOBAHUE
onpeAeieHud U CBOMCTB. XapaKTEpUCTHMKA CUMMETPHUM TEJl BpaALCHUS U
MHOTOI'PaHHUKOB.

[IpruMeHeHne CBOMCTB CUMMETPUHU MPU PEILICHUH 3a]1a4.

Wcnonb3oBanne  TPHOOPETEHHBIX  3HAHWUM  JUISI  HMCCICAOBaHUS U
MOJIETUPOBAHUS HECJIOXKHBIX 3aja4. N3obpaxkenue OCHOBHEBIX
MHOTOIPAHHUKOB Y BBITIOJIHEHUE PUCYHKOB I10 YCIOBUAM 3a/au.
O3HakoOMJIEHHE C BHJAaMU TeJl BpalleHusl, GOpMYyJIUPOBAHUE UX OIpEIeTICHHIA
1 CBOMCTB.

@opMyIHpPOBAHHE TEOPEM O CEYEHUM IIapa IUIOCKOCTbIO M IUIOCKOCTH,
KacaTelbHOU K cdepe.

XapakTepucTuka U u300pakeHue TeN BpallleHUs, UX Pa3BEPTKHU, CEUCHUSI.
Pemenne 3amady Ha MOCTPOEHUE CEUYEHUM, BBIYMCIEHUE [JIMH, PACCTOSHUI,
yrioB, miouaaeil. [IpoBenenue noka3zaTenbHbIX PacCyKAE€HUN MPU PELICHUN
3ajad.

[IpuMeHeHne CBOWCTB CUMMETPUU TIPH PEIICHUU 3a7a4 Ha Tejia BpalleHus,
KOMOWHAIIAIO TEJ.

N300pakeHre OCHOBHBIX KPYTJIBIX TEJI U BBITIOJIHEHUE PUCYHKA IO YCIOBHIO
3aJa4u

Paznen 9. ConepixaHue y4eOHOro MaTepuaJa: 47/32/15 1,2,3
Hauana ITocienoBaTenbHOCTH. 0
MATeMaTHY€eCKOI0 CrnocoObl  3alaHusi W CBOWCTBA  YHCIOBBIX  TOCIEIOBATEIHHOCTEH.
a”Haiu3a CymmupoBaHue MOCJIeI0BATEILHOCTEH. beckoneuno yOBbIBaromas
reOMEeTpUUECKasi MPOrpeccus U e CyMMma.
ITpon3sBoHasl.
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[TonsiTHE O TPOU3BOIHON QYHKITUH, €€ TEOMETPHUICCKUN U PU3HMUECKHUI CMBICIL.
VYpaBHeHnue kacaTenbHOW K rpaduky ¢yHkiuu. I[Ipou3BOAHBIE CYMMBI,
Pa3HOCTH, IPOU3BEIACHU, YacTHbIE. I[pon3BOHBIE OCHOBHBIX 3J1€MEHTAPHBIX
¢ynkunii. I[IpuMeHeHHe MNPOWM3BOAHONM K HCCIEIOBAHUIO (QYHKUMH U
noctpoeHuo rpaguxos. IIponsBonHble 00paTHOW (QYHKIUM M KOMIIO3ULIMU
¢ynkuuu. Ilpumepsl HUCHONB30BAHUS TMPOM3BOAHOM IS HAXOXKIACHUS
HAWIY4IIEero peuieHus B IPUKIAIHbIX 3a1a4ax.

Bropas mnpoumsBomHas, €€ TEOMETPUYECKHMH U  (U3UYECKHH  CMBICIH.
HaxosxneHue ckopocTH Juis polecca, 3alaHHOro (GopMysion 1 rpaukoM.

IIpakTnyeckue padoThI: 32
YucnoBas nociae10BaTelbHOCTb, CIIOCOObI €€ 3a/1aHNs, BEIYUCIECHHUE €€ YWICHOB.
beckoHeuHo yObIBaro11asi reOMETpUUEcKast IPOrpeccus U €€ cymma.

Pemenne 3agau.

[IpousBonnas, ee reomerpuyeckuii W Qusmueckuii cmeicha. IlpaBuna wu
dbopmynsl nuddepeHpoBaHus.

YpaBHeHUe KacaTenbHOW K TpaduKy GyHKIHU. Pemenne 3anayq.

Pemenue 3a1a4 Ha HaXOXI€HNUE IPOU3BOJHBIX CYMMBI, PA3HOCTH.

Pemenne 3a1a4 Ha HaXOKAEHUE IPOU3BOAHBIX IIPOU3BEIECHUS, YACTHOIO.
Pemenue 3a1a4 Ha HaXOXAEHUE TPOU3BOJHBIX.

[IpuMeHeHne mNPOU3BOJHOM K HCCIACAOBAHUIO (YHKIUM W TIOCTPOCHUIO
rpauKoB.

Pemenue 3angau.

Pemenne npuknaaHeIxX 3aad.

Bropast npousBoiHas, ee reoMeTpUUECKU U GU3MUECKUN CMBICTT.

Pemenne npuknaaHeIxX 3aad.

Haxoxnenne HanOOJbIIET0, HAaMMEHBIIETO 3HAYEHHUS M JKCTPEMaIbHBIX
3HaYeHUH QYHKLUU.

Pemenne 3amau no teme «lIponssogHas».

KonTponbHas pabora no paszneny «Hauana MaTeMaTH4eCKOro aHAJIN3ay.
CamocrosiTe/ibHasi padoTa 00y4YaroUIUXCSI: 15

[Tonsatue o npenene Nocae0BaTENbHOCTH.
CyliiecTBOBaHME MIpeaeia MOHOTOHHOM OTpaHUYE€HHOM MOCIIEI0BATEIILHOCTH.
[TpousBoHbIe 00paTHON (YHKITUU ¥ KOMITO3UITUU (DYHKIIHH.

OcHoBHBIE BU/ABI Y4eOHOMH 1eATeJJbHOCTH
O3HakoOMJIEHHE C MOHATHUEM YMCIOBOM MOCIEI0BATENIBHOCTH, CIIOCOOAMU ee
3aJ1aHUSI, BBIYUCICHUSIMHU €€ YICHOB.
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O3HaKOMJICHHE C TTOHATHEM Ipejiesa MOCIeJ0BaTeIbHOCTH.

O3HaKOMJICHHE C BBIUYMCIEHHEM CyMMbI OECKOHEYHOTO YHCJIOBOTO psla Ha
IpUMepe BBIYUCICHUS CyMMbl OECKOHEYHO YOBIBAIOLIEH TreoMeTpruYecKon
POTPECCUH.

Pemenue 3a1ay Ha npuMeHeHHEe (OPMYIIbI CyMMbl OECKOHEUHO YOBIBaroIIen
reOMETPUYECKOM MTPOTPECCHH.

O3HaKOMJIEHHE C TTIOHITHEM ITPOU3BOTHOM.

Wzydenne u ¢QopMynupoBaHHe €€ MEXaHHMYECKOTO M T€OMETPHUYECKOTO
CMbICTIa, W3YYEHHE aJFOPUTMa BBIYHMCICHHUS IPOU3BOJHON Ha MpuMepe
BBIYUCIICHHSI MTHOBEHHOH CKOPOCTH U YTJIIOBOTO KO3 (UIMEHTA KacaTeIbHOM.
CocraBieHue ypaBHEHUs KacaTeIbHON B OOIIIEM BH/IE.

YcBoenne  mpaBuin  auddepeHnupoBaHus, — TaOMUIBI  MPOU3BOTHBIX
JJeMEeHTapHbIX (QYHKIUH, TpUMeHeHue s quddepeHuupoBanus GpyHKIUH,
COCTaBJICHUS YPaBHEHUS KacaTeIbHOM.

W3ydeHue TeopeM O CBSA3HU CBOWCTB (DYHKIIMU U MPOU3BOAHOM, (OPMYIHUPOBKA
uX.

[TpoBeneHne ¢ MOMOIIbIO MPOU3BOAHON HCCIeN0BaHUs (DYHKIUU, 3a1aHHOM
bopmyIoii.

YcTaHoBiIeHUE CBA3M CBOMCTB (DYHKIIMU M TPOU3BOAHOM 0 UX rpadukam.
[IpuMeHeHne TPOM3BOAHOW I  pEIIEeHWs 3aJad Ha  HAXO0XKJICHHE
HauOOJIbIIEr0, HAMMEHBIIETO 3HAUYCHHSI U Ha HAX0XKJICHHE IKCTpeMyMa

Pa3znean 10.
HHurerpai u ero
NpUMeHeHue

ConepikaHue y4eOHOTro MaTepuaa: 36/22/14
ITepBooOpa3zHass u uHTerpan. llpumMeHeHne OmpeneNeHHOro MHTerpana Juis 0
HAaxOKJICHUs IUIOIAAu KpUBOIMHENMHOW Tpameuuu. Popmyna HerotoHa—

JleiibHuua. Ilpumepsl npUMeHeHHs HHTETpajia B (PU3MKE U T€OMETPUH.

IIpakTHyeckue padborTsbi: 22

[TepBooOpa3Has u UHTETpal.

Pemenue 3a1ay Ha BEIYUCIICHUS TIEPBOOOPA3HOM.

Pemenue 3a1a4y Ha cBsI3b IEPBOOOPA3HOI U €€ TIPOU3BOTHOM.

Pemienue 3a1a4 Ha BBIYKMCIICHUSI UHTETpAa.

Haxoxnenus muomaan KpUBOJMHEHHOW Tpameuuu. Teopema HprotoHa—
JleiiOHMIIA.

Haxoxaenus miomanau KpuBOJIMHENHON TpaleUuu.

Pemenue 3amay Ha NMpUMEHEHWE WHTErpaja JJisi BBIYUCICHUS (PU3MUECKHX
BEJIMYMH M TIONIAACH.

Pemienue 3a1a4 Ha NprMEHEHNE UHTErpasa.

1,2,3
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Pemenne nmpuknaaHeIX 3amad.
Pewenne npukiiagHbeIxX 3a1a4.
KontposbHas pabora no pasaeny: «/HTerpai u ero npuMeHeHHUe».

CamocrosiTe1bHast padoTa 00y4YalOImMXCs:
[TpumeHeHus uHTerpana B GU3NKe U FT€OMETPUH.
Peuienne npukiiaHbIX 3a1a4.

14

OcHoBHBbIE BHIbI YUeOHOI1 1eITeJIbHOCTH

O3HakoMJICHHE C TIOHSATHEM HHTErpasia U nepBooOpasHOM.

N3yuenne mpaBwiia BBIYHCICHHS IEpBOOOpasHOW W TeopeMbl HproToHa—
Jlelibuuma.

Pemenne 3amad Ha CBS3b MEPBOOOPA3HON W €€ NMPOM3BOTHOM, BBIUMCICHUE
NepBOOOPA3HOM I JaHHOW (HYHKIIHH.

Pemenne 3amay Ha NMpUMEHEHWE WHTETrpaja il BBIYMCICHUS (DU3NYECKUX
BEJIMYMH M TUIOMIAICH.

Pasznmea 11.
DJIeMeHThI TeOpuu
BEPOSATHOCTEN U
MaTeMaTHYeCKOH
CTATHCTHKHU

Coaep:xxanue yueOHOro MaTepuaJia:

DJeMEHTBI TEOPUU BEPOSITHOCTEH.

CoObITHE, BEpOSITHOCTD COOBITHS, CII0)KEHUE U YMHOKEHUE BEPOSTHOCTEH.
DJeMeHTHl MAaTEeMaTHUECKOW CTATUCTHKH.

[IpencraBinenue JaHHBIX (TAaOMMIBI, AMarpammbl, TIpaduku). Pemenue
NPAaKTUYECKHX 33/1a4 C IPUMEHEHHUEM BEPOSITHOCTHBIX METOJIOB.

36/22/14
0

IIpakTH4eckue padoTsbI:

Co0bITHE, BEpOSITHOCTh COOBITHS, CII0)KEHUE U YMHOKEHUE BEPOSATHOCTEH.
Knaccuueckoe onpeneneHue BEpOSITHOCTH, CBONCTBA BEPOSTHOCTEH.
TeopeMa c10KeHHsI BEPOATHOCTEN.

Pemenue 3a1a4 Ha BEIYUCIEHUE BEPOSITHOCTEN.

Pemenue 3a1ay Ha BbIYMCIICHUE BEPOSITHOCTEH.

Pemenne npuknaaHeIx 3amad.

[IpencraBieHne YUCIOBBIX JAHHBIX (TaOIHUIIBI, AUArPaMMBbI, TpadUKH).
Pemenue npuknaaHbIx 3a1ad.

Pemienue npukiiaaHbix 3aaa4.

Pemenne npaktuyeckux 3aa4 ¢ IPUMEHEHUEM BEPOSATHOCTHBIX METO/IOB.
Kontponbnast pabota mo pasgeny «DJIEMEHTbl TEOpUU BEPOSTHOCTEH H
MaTEMaTHYECKON CTaTUCTUKN»
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CamocrosiTeibHAs padoTa 00y4yalomMXcs:
[TonsaTtue o 3agayax MaTeMaTUYECKONH CTATUCTHUKH.
Pemenne npakTH4YecKuX 3314 ¢ MPUMEHEHNEM BEPOSITHOCTHBIX METOJIOB.
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OcHoBHBIE BHbI Y4eOHOI 1eITeJIbHOCTH

N3yyenue Ki1acCu4ecKoro OIpeAeICHUs] BEPOSITHOCTH, CBOMCTB BEPOATHOCTH,
TEOPEMBI O CYMME BEPOSTHOCTEH.

PaccmoTpenue npuMepoB BBIYMCICHHUS BEpOsATHOCTEH. Pemienune 3amay Ha
BBIYHCIICHHE BEPOSTHOCTEH COOBITHH.

O3HakOMJIEHME C  MPEICTaBICHMEM  YHUCIOBBIX  JaHHBIX U HUX
XapaKTEPUCTUKAMH.

Pemenne npakTyeckux 3a1a4 Ha 00pabOTKY YMCIOBBIX JAHHBIX, BEIUMCIICHUE
MX XapaKTePUCTUK

Pa3nen 12.
YpaBHeHus u
HEpPaBeHCTBA

Conep:kanue yue0OHOro Mmarepuasa:

YpaBHEHUsIT M CUCTEMBl YypaBHEHUH. PannoHainbHbBIE, HMppaLMOHAIBHEBIE,
IIOKa3aTeJIbHbIE. W TPUTOHOMETPUYECKHE  YPAaBHEHUSA, M  CHCTEMBL.
PaBHOCWIIBHOCTb YpaBHEHMI, HEPABEHCTB, CUCTEM.

OcHOBHbBIE IIpPUEMBl UX pEUICHUS (pa3oKEHUE HAa MHOXKUTEIH, BBEICHHE
HOBBIX HEM3BECTHBIX, I10/ICTAHOBKA, IpauyecKkuii MeTox).

HepaBencrBa. PanumoHasbHBIE, UpPpAallMOHAIBHBIC, II0KA3aTEJIbHBIE W
TPUTOHOMETPUUYECKHUE HEpaBeHCTBA. OCHOBHBIE IPUEMBI X PELICHMUS.
Hcnonp30Banue CBOWCTB M TpaguKoB (PYHKIMI MPU PELICHUH ypaBHEHUN U
HEPaBEHCTB.

Merton unTepBanoB. M3o00paxxeHrne Ha KOOPJUHATHOMN MJIOCKOCTH MHOXECTBA
pELICHU YPaBHEHHUI U HEPABEHCTB C IBYMs IIEPEMEHHBIMU U UX CUCTEM.
IIpuknagueie 3anaun. [IpuMeHeHre MaTEMaTUYECKUX METOAOB Ul pELICHUS
coJiepKaTeNbHbIX 3aj1ay U3 pa3IMyHbIX 00JacTell HayKH U MPAKTUKH.
WMHTepnperanus pe3ynbTara, yd4eT peaIbHbIX OTPaHUYECHHM.

43/33/10
0

IIpakT4eckue padoTsbI:

PauunonaneHble, MppalMOHAIBHBIEC, NTOKA3aTEIbHBIE U TPUTOHOMETPUUYECKHE
YPaBHEHUs, HEPABEHCTBA U CUCTEMbI. OCHOBHBIE TPUEMBI PELLIEHUS.

Pemennie ypaBHeHUH ¢ UCTIOIB30BAaHUEM CBOMCTB U IpaQUKOB (YHKIIHIA.
Penienne HepaBeHCTB C HCIOIB30BAHUEM CBOMCTB U IpapUKOB (DYHKITHA.
Pemennie ypaBHeHUI W HEPAaBEHCTB C MCIOJIb30BAaHUEM CBOWCTB U IpauKOB
byHKUINH.

Pemenne panimoHaIbHBIX YPAaBHEHUN U UX CUCTEM.

Pemienue panuonansHbIX HepaBeHCTB. [IpoBepounas paboTa.

Pemenne nppanyoHaIbHBIX YPABHEHUI, HEPABEHCTB U UX CUCTEM.

Pewrenne nokasarenbHbIX ypaBHEHUHN, HEPABEHCTB.

Pemenne nokasaTenbHbIX YPAaBHEHH, HEPABEHCTB M UX CHCTEM.

33
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Pemenue norapudmuueckux ypaBHeHuil. [I[poBepounas padora.
Pemenune norapupMuveckux ypaBHEHH, HEPABEHCTB U UX CHCTEM.
Penrenue TpUroHOMETPHUUYECKUX YPABHEHUN M UX CUCTEM.

Pemenune Tpuronomerpudecknx HepaBeHCTB. [IpoBepounas pabora.
KontposnbHas padora o pasneny «YpaBHEHHUs U HEPABEHCTBAY.

CamocrosiTe1bHAst padoTa 00y4YalOImMXCcs: 10

OTpaboTKa W 3aKpEIUIEHUS OCHOBHBIX IIPUEMOB pEIIEHUS pPa3JIMnYHbIX

YPaBHEHUI U HEPABEHCTB.

OcHoBHBbIE BHIbI YUeOHOI1 1eITeJIbHOCTH

O3HakOMJIEHHE C MPOCTEUIIMMHU CBEACHUAMHU O KOPHSAX alredpandyeckux

YPaBHEHUM, IOHATUSMH UCCIICOBAHNS YPABHEHUH U CUCTEM YPABHEHHM.

W3yyeHnne TeOopuM pABHOCWIBHOCTH ypaBHEHUH M €€ I[pPUMEHEHHUS.

[ToBTOpEHME 3amucu  pELIEHUS CTAaHAAPTHBIX  YPaBHEHUM, IIPUEMOB

npeoOpa3oBaHus ypaBHEHUN JJIsl CBEACHUS K CTAaHJAPTHOMY YPaBHEHHUIO.

Pemenne  panMOHaIBHBIX,  MPPALMOHAIBHBIX,  I[OKAa3aTEIbHBIX U

TPUTOHOMETPUUECKUX YPABHEHUM U CUCTEM.

Hcnonb3oBaHue CBOMCTB M Ipa@uKoB (YHKUMH U pELICHUS YpaBHEHHI.

[ToBTOpEHNE OCHOBHBIX IPUEMOB PELICHUS CUCTEM.

Pemenne ypaBHEHUH C NIpUMEHEHHEM BCeX IPHEMOB (pa3joXKeHUs Ha

MHO’KUTEH, BBEIEHUS HOBBIX HEU3BECTHBIX, MOJICTAHOBKH, TpauuyecKoro

METO/1a).

Pemenue cucreM ypaBHEHUN C IPUMEHEHUEM Pa3IMUHbIX CIIOCOOOB.

O3HakomiieHHEe ¢ OOIIMMHU BOIIPOCAMH PEIIEHUS] HEPABEHCTB U UCIIOJIb30BaHHE

CBOMCTB U rpauKoB PYHKIMN IPU PEIIEHUN HEPABEHCTB.

Penienne HEpaBEeHCTB M CHUCTEM HEPABEHCTB C IPUMEHEHHEM pa3INYHBIX

Coco0O0B.

[TpuMeHeHrne MaTeMaTHYECKMX METOAOB JUJISl PELLIEHUS CONEP KATEIbHBIX 3aa4

U3 pa3IuuHbIX oOjacTed Hayku W TOpakTHKU. VHTepnperupoBaHue

pE3YJIBTAaTOB C YUETOM PEAJIbHBIX OIPAaHUYEHUN

Koncyabranumn 20

IIpoexT (4 cemecTp) 10

JK3amMeH 6

Bcero 603/385/192/20/
6 sx3ameH
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3 YCJIOBUS PEAJIM3AIIUU PABOYEN ITPOT'PAMMBI
OBIIEOBPA3OBATEJIbHOM YYEBHOM JUCIITUTIJIMHBI
3.1 TpeﬁoBaHm[ K MUHUMAIBHOMY MaTePpHAJIBHO-TEXHUICCKOMY
o0ecrnevYeHnIo
Peanmaunﬂ nporpaMmbl  JUCHHITJIMHBI Tpe6yeT HaJIn4yusi KaGI/IHeTa
MAaTCMAaTHUKU.

O0opynoBaHKWE VYEOHOTO KAOMHETA:

- IOCAA0YHBIC MCCTA 110 KOJIMYCCTBY o6yqa10m1/1xc;1;
- pa6oqee MCCTO IIpCIIoaaBaTCIIA.

TexHuuecKue cpeacCTBa 06V‘-ICHI/I$IZ

- KOMITBIOTEP C JIMIICH3UOHHBIM MTPOTPAMMHBIM 00€CTICYEHUEM U BBIXOJIOM B
HNuTtepHer,
- MYJIbTUMEIUAIIPOEKTOD,

- DKpaH.

3.2 UndopmanmonHoe obecnevyeHue 00yueHus

OCHOBHBIEC HCTOYHHUKH:

1. bammmakoB M.M. Maremaruka: yueonuk 1151 CI1O / M. W. bammakos. - 7-
e u3m., crep. - MockBa: Axagemusi, 2020. - 253c. - (IIpodeccuonanbHoe
obpasoBanue). — TeKCT: HEMOCPEICTBEHHBIN.

2. bammakos, M.M. Marematuka. COopHHMK 3amad  TpoQrIIBHON
HarpaBiaeHHocTu: yueoHoe nocooue s CITO / M.U. bammakos .-2-e u3sn., cTep.-
Mocksa: Axkagemus, 2018.-207 c.-(Ilpodeccuonansnoe obpazoBanue).- Tekcr:
HEMOCPEICTBEHHBIN.

3. bammakoB, M.J. Marematuka . 3anaunuk : yuedHoe nocodue ans CIIO /
M.U. bammakos.-5-¢ wu3n., crep. - MockBa : Axagemus, 2018.-414 c.-
(ITpodheccuonanpHoe 0Opa3oBaHue ).- TEKCT: HETOCPEACTBEHHBI.

JlonoJiHUTEIbHbIE HCTOYHUKMU:

1. boromonor, H.B. Marematuka. 3agauu c pemenusimu . B 2 u. Y. 2:

yaeoHoe nocobue mus CIIO / H.B.boromomnos. —2-e u3n., ucnp. u aomn. Mocksa :
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FOpaiit, 2016.- 285 c¢. — (IlpodeccuonanbHoe oOpa3oBaHue).- TeKcT:
HEMOCPEICTBEHHBIN.

2. boromosnos, H.B. IlpakTudeckue 3ansatus no maremaruke . B 2 4. Y. 1:

yuebHoe nocobue o CI1O / H.B. boromosnos.- 11 uza., nepepad. u gomn. — Mocksa
Opaiit, 2017. — 284 c.-(Ilpodeccuonanproe oOpa3zoBaHue).-TekcT:
HEMOCPEICTBEHHBIN.

3. baBpun, U. Y. Marematuka : yueOHuk u npaktukym mia CIIO / U. W.
baBpun. — Mocksa: FOpaiit, 2019. - 616 c. —TeKcT: HEeOCPEACTBEHHBIM.

3.3. Opranu3zanusi o0y4eHHs] MHBAJIWAOB H JIMI C OrPpaHUYEHHBIMH
BO3MOXKHOCTSIMH 3I0POBbSI B pPaMKaxX OCBOCHHSl 0011e00pa3oBaTebHOM
Y4eOHOM JUCHMIIHHBI

[IpodeccuonanpHoe o00ydyeHHe OOydYalOIIMXCSl WHBAIUAOB U JIMI C
OTPaHUYEHHBIMH  BO3MOXKHOCTSMH  3JIOPOBBSI  OCYIIECTBIISIIOTCS. Ha OCHOBE
o0pa30oBaTeNbHON MPOTpaMMBbl, aJaNTUPOBAHHOW Jis OOYy4YEHHUS YKa3aHHBIX
OoOy4Jaronmxcss B COOTBETCTBUHU C WHAMBUIYATBHON MPOrpaMMoON peaduIuTaiiu
uHBammaa. s oOecrieyeHuss JIOCTYMHOCTH OOpa3oBaHus — OOy4YaArOIIMMCS
WHBAJIUJIAM CO3/IAI0TCS CIICIUAIbHBIE YCIOBUS:

— MaHAychl (BXOAHOMU MaHIyC, MAHTYC BHYTPEHHUHA K KOPHUIOPAM),

— TIOPYYHH;

— pacHIMpeHHbIC ABEPHBIC MPOEMBI,

— muadt — 2 mr.,

— JIOKaJIbHbIE TIOHM>KEHHbBIE CTOUKU-0apbephl;

— JIproHomMuyeckas MeOeb;

— cIenuaibHO 000pyIOBaHHBIC CAHUTAPHBIC, BAHHBIC KOMHATHI,

— IITaTHBIN CYypAOTIePEBOIUHK;

— MOOUIBHBIN paguokiace (paauomMukpodon) «Conet - PCM» (12 mecr);

— cuctema uHpopMaIMoHHas Jyis ciiadocpimamux «Mctok A2y;

— DJICKTPOHHBIC JTYIIHI,

— UHGPOPMALIMOHHBIN KHOCK;

— CaWT ¢ Bepcueu s CaaboBUIAIINX;
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— MYJIbTUMEIMMUHBIA KOMITBIOTED;

— CpeICTBa BUACOIMOAIECPKKUA Y4eOHOro mporecca (KOMITBIOTEDP C AOCTYIIOM
B HTEpHET, BUACOIPOCKTOP, IKPaH);

— Cpe/ACTBa ayIUONOACPKKN yueOHOTO mporecca (ayIMOCUCTEMA);
CrneunanbHbie 00pa3oBaTeIbHbIC U PEAOMIIUTAIIMOHHBIE TEXHOJIOTUH:

1. OTO — opauHapHbIe TEXHOJIOTUUA O0YUECHUSI:

— JIEKIIMOHHBIM MaTEepUAI:

— 17151 c1abOBUIAIIUX - ayIMOMAaTEepHUa;

— sl cnaboCTbIaUX — BUAEOMAaTepUal ¢ CyOTUTpaMu, Kype JIEKIHM Ha
AIEKTPOHHOM HOCHUTEJE;

— CIalbl, MPE3CHTAIUY;

— WHHOBAIIMOHHBIC JICKIIUM, HUCIOJIb3yEMble HAyYHbIE METOJIbl IMO3HAHUA,
nojayv M W3JIOXKEHUs Martepuan. Hampumep, nekuuss BABOEM, JIEKLHUs Ipecc-
KOH(EepeHIUs, JeKUUSI-KOH(PEpEeHIUs, JIEKIUI-TIPOBOKAIMA — JaHHbIC METOJbI
OPUEHTUPOBAHBI HA ICUXOPU3UUECKHE 0COOCHHOCTH KOHTUHT€HTA 00y4arOUXC .

2. UTO — uaTEeHCUBHBIC TEXHOJOTHH OOYICHUS:

— KOMITBIOTEPHBIE TEXHOJOTUM C MPUMEHEHHWEM WHTEPAKTHUBHBIX METOJIOB
HaJOXKEHHUs TEKCTa Ha y4eOHbIH BHIeOMaTepHall (BUAEO CTATbH), UHTEPAKTUBHbIE
MYJIbTUMEIUIHBIC PE3EHTALINH;

— TEXHOJIOTMM  MCCJEAOBATEIbCKOM U MPOOJIEMHON  OpUEHTAIUU:
npoOJIEMHO-TIOUCKOBBI ~ METOJl, pelIeHHue TMpoOJIeMHBIX  3ajad, aHalIu3
HUCTOPUYECKHUX COOBITUH;

— TPEAOCTaBJICHUE YCIYT acCCHUCTEHTA-TIOMOIIHUKA (COLMANbHBIN Tenaror,
POAUTENb, CTYJICHTHI CTAPIINX KYPCOB);

— TEXHOJIOTHH TpadUuuecKoro, MaTpUYHOTO U CTEHOTPA(PUUECKOTO CHKATHS
uH(OpMAITUU: OTIOPHBIE KOHCIEKTHI, aJITOPUTMBI-ITyTEBOIUTEIN, CPABHUTEIHHBIC
TaOJIUIIbI, CXEMbI, XPOHOJIOTUH COOBITHH;

— KOMMYHHMKAaTHBHBIE  TEXHOJOTHM:  WHAWBUIYyalbHas  TPaeKTOpUS
KOMITEHCUPYIOIIETO (YIIIyOJICHHOT0) 00pa30BaHus; B3aMMOOOyUYEHHE Yepe3 TUajjor

N IUCKYCCHIO, I[I/ICTaHHI/IOHHO-06p8.30BaT€JII>HBI€ TCXHOJIOTHUH.

31



3. BTO — BbICOKHE TEXHOJOTUU OOyUCHHUSI:

— MyJbTUMEIUA TEXHOJOTUHU, peau3yeMble Ha OCHOBE CIEIHUaIbHO
CTPYKTYPUPOBAHHBIX 3JEKTPOHHBIX MAaTEPUATIOB, aJallTUPOBAHHOIO MPOrPAMMHO-
anmapaTHoro ooecrieueHust (BUI€0 YPOKHU, BUIEO JICKIIUH);

— MYJbTUMEMA TEXHOJOTHUHU B )KUBOM KOHTAKTE TIeAarora u 00y4aromerocs

(paboTa 1o cKaiiIy, Mo JIEKTPOHHON TTOUTe).
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4 KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMUS
OBIIEOBPA3OBATEJIbHON YYEFHOM JUCIUIIJIUHBI

Pe3yabTarsl 00yyeHus

OcHOBHBIE IOKAa3aTeJIH
OLIEHKH pe3yJibTaTa

®DopMbI U METObI
KOHTPOJIS M OLleHKH

IIpeamerHbIe:
—c(hopMHpOBaHHOCTH
MPEJACTABICHUA O MaTEMAaTHKE
KAaK 4aCTU MUPOBOU KYJIBTYpHI U
MecTe MaTeMaTUKU B
COBPEMEHHOM LUMBWIN3AIIH,
croco0ax OMUCaHUs SBJICHHUM
peaNbHOTO Mupa Ha
MaTEMaTUYECKOM S3BIKE;
—c(hopMHpPOBAaHHOCTH
IIPEACTABICHUI 0
MaTE€MaTUYECKUX MOHATUAX Kak
BOKHEUIIUX  MaTEeMaTHYECKUX
MOJEIIAX, MO3BOJISOLINX
ONHUCHIBATh M HW3y4yaTh pa3HBIC
MIPOLIECCHI u SIBJIICHMS;
MMOHUMAaHUE BO3MOKHOCTH
AKCOMAaTUYECKOT0 IOCTPOCHHUS
MaTEeMaTU4YECKUX TEOPHH;
—BJIAJICHUE MEeTOoJaMu

A0Ka3aTCjIibCTB W  aJIT'OPUTMOB
peuicHus, YMCHUC Hux
MMPUMCHATD, MMPpOBOAUTH

JIOKa3aTeNbHbIE PACCYKICHUS B
XOJIe peIIeHHs 3a/1a4;
—BIIaJICHHE CTaHapTHBIMU
npueMamMu PEIICHHUA
parroHaIbHBIX u
UppaliOHAJIbHBIX,
MOKAa3aTeIbHbIX, CTETICHHBIX,
TPUTOHOMCTPHYCCKUX
YpaBHEHUU ¥ HEPABEHCTB, WX
CHCTEM; WCTIOJIh30BaHUE
TOTOBBIX KOMITBIOTEPHBIX
nporpaMM, B TOM YHCIE JUIS
MoWcka TYyTH  peHIeHus |
WLTIOCTPAIAN pereHus
ypaBHEHUU U HEPABEHCTB;
—Cc(pOpMHUPOBAHHOCTH
MpEJCTaBICHU 00 OCHOBHBIX
IIOHATHUAX MaTeMaTHu4YCCKOro

aHaJIM3a n nux CBOﬁCTBaX,

OTi4HO» - TEOPETUYECKOE
CoZepIKaHue Kypca OCBOCHO
MOJIHOCTBIO, 0€3 Mpo0esioB, yMEHHs
copMHpOBaHBI, BCE
[IPELYCMOTPEHHBIE IIpOrpaMmon
yueOHble  3a/laHUsl  BBINOJIHEHBI,
Ka4eCTBO MX BBIIIOJHEHUS OLIEHEHO
BBICOKO.

«XO0po1Io» - TEOPETUYECKOE
CoZiep>KaHue Kypca OCBOCHO
IIOJTHOCTBIO, 0e3 po0eIIoB,
HEKOTOpbIE YMEHUs C(HOPMUPOBAHBI
HEJIOCTaTO4HO, BCEC
IIPEAYCMOTPEHHBIE IIPOrpaMMon
yLIe6HI)IC 3a1aHuA BBITIOJIHCHHI,
HEKOTOPBIE BUJIbI 3a7aHuN

BBITIOJTHEHBI C OIHOKaMHU.

«Y 1OBJIETBOPUTETIHHO» -
TEOPETHYECKOE COZIEep)KaHUE Kypca
OCBOEHO YacCTHUYHO, HO MPOOENbl He
HOCSIT CYIIECTBEHHOTO XapaKkTepa,
HEoOXOJMMble YMeHHsI palboThl ¢
OCBOEHHBIM MarepraIoM B
OCHOBHOM copMHpOBaHBI,
OOJBITMHCTBO MPETyCMOTPEHHBIX
nporpaMMoil  00ydeHHs y4eOHbBIX
3a/IaHAH BBITTOJTHEHO, HEKOTOPBIE U3
BBINIOJIHEHHBIX  3aJJaHUi  cojiepkar
OLLIMOKU.

«HeynoBieTBOpUTETHHOY -
TEOPETHUYECKOE COZEpKaHNUEe Kypca
HE OCBOEHO, HEO0XO/IMMbIE YMEHUS
HEe c(hOPMUPOBAHBI, BHITIOJTHEHHBIC
yueOHble  3aJjaHus  coJepxKar
rpyObie OIIMOKHI

*Habnronenue 3a
BBIITOJIHEHUEM
MPAKTUIECKOTO 3a/IaHuUs
(eI TenpHOCTHIO
CTYJICHTA).

O11eHKa BBIIOJTHEHUS
MPAKTUIECKOTO 3a/IaHuUs
(paboThI).

OreHka BBIMOJTHEHUS
MPAaKTUYECKUX padoT.
OreHka ycTHOTO U
MUCHMEHHOTO OIpOCca.
OrneHka TeCTUPOBAHMUSL.
Ouenka
CaMOCTOSITEIIbHOMN
paboTHI.

Or1eHKa BBITOJTHEHUS
JOMAIIIHUX 33JJaHHH.
OreHka npoBeIEHHOTO
IK3aMeHa
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BIIAJICHUE yMEHUEM
XapaKTepu30BaTh MOBEJICHUE
byHKIMH, HCIIOJIb30BaHUE
MOJIYYeHHBIX 3HAHUHN JUTSt

OINMCAHUSI M AHAIM3a PeabHBIX
3aBUCHUMOCTEI;

—BJIaJCHUC OCHOBHBIMHA
IIOHATUAMUA 0 TIIIOCKHUX n
MMPOCTPAHCTBCHHLIX

reoMeTpuYecKux ¢urypax, ux
OCHOBHBIX CBOWCTBAX;

—chopMHpOBAaHHOCT,  yMEHUS
pacno3HaBaTh T'€OMETPUYECKHUE
(Gurypsl Ha YepTexKax, MOJICISAX U
B peaJbHOM MHpE; NMPUMEHEHUE

A3Y4YEHHBIX CBOICTB
reoMeTpuueckux  Quryp u
dbopmyn JUTSt petieHus

TFEOMETPUUECKUX 3a/1a4 U 33Ja4 C
IPAKTUYECKUM COJIEPKAHUEM;
—c(hOpMUPOBAHHOCTb
IIPEACTABICHUM O Ipoueccax |
ABJICHUSX, UMEIOLIUX
BEPOSITHOCTHBIN Xapaxrep,
CTaTUCTUYECKUX
3aKOHOMEPHOCTSIX B pEaJbHOM
MHUDPE, OCHOBHBIX  IOHATHUAX

AJIEMEHTapHON TEOpUHU
BEPOSITHOCTEM; yMEHUH
HaxOJIUTh u OLICHUBATh
BEPOSITHOCTH HACTYIUICHUS
COOBITHI B MIPOCTENIINX
INPAKTUYECKUX  CUTyalUsiX |
OCHOBHBIE XapaKTEPUCTUKH
CIIy4alHbIX BEJIMYMH;

—BJIaZICHHE HaBbIKaMU
UCIIOJIb30BaHUs TOTOBBIX

KOMITBIOTEPHBIX IPOTPaMM IIPH
peLICHUH 3a/1ay.

Pa3zpaborunkm:

dbenepanpHoe KazeHHOE mMpodeccuoHambHOE 00pa30BaTEIbHOE YUPEKICHHE

«HOBOKY3HEIKMH  TOCYJapCTBEHHBIN

'yMaHUTapHO -TE€XHUYECKUM

KOJUIE K-

MHTEpHAT» MHUHUCTEPCTBA TPyAa U COUHANbHOM 3amuThl Poccuiickon denepanuun

[IpenonaBarens A.C. AHipuaHoBa
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JIUCT JONOJHEHWN 1 U3AMEHEHUU PABOYEN ITIPOTI'PAMMBI

OBIIEOBPA30OBATEJBbHON YYEFHOM JUCIUITIJIUHBI

JlaTa BHeceHus1
U3MEHEHMI:

MecTo BHEeceHMsI
H3MEeHEHHUs B
CTPYKTYpe padouei
NMPOrpamMMbl

Conep:xaHue u3MeHeHUsI
padoueii mporpaMmbl

[TpoTokomn Ne oT
« _» 20 ronma

[TpoTokoma Ne oT
« » 20 ropa

[TIporokoa Ne oT
« » 20 roma

[Ipotokomn Ne oT
« _» 20 roma

[Ipotokomn Ne oT
« _» 20 roma

IIporokom Ne oT
« » 20 roma

[Ipotokomn Ne oT
« _» 20 roma

[TpoTokomn Ne oT
« » 20 ropa

[TpoTokomn Ne oT
« » 20 rona

IIporokoi Ne oT
« » 20 roma
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