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PaGouas mporpaMma yueGHOro mpeaMeTa pa3paboTaHa Ha OCHOBE (DeNepaibHOTO
rOCyJapCTBEHHOTO 00pa30BaTeNbHOr0 CTaHAapTa cpexHero (monHoro) ofmero o0Opa3oBaHMS,
YTBEPXKIEHHOTO MprKa3oM MuHHCTepcTBa 00pa3oBaHus U Hayku Poccuiickoit ¢enepanuu ot 17 mas
2012 roma Ne 413, mpuMepHO#l mporpaMmbel 00IIe00pa3oBaTEIbHON Y4eOHOH MUCLUILUIMHEI
«Maremaruka» s MpodeCcCHOHATBHBIX 00pa3oBaTeIbHBIX OpraHu3alui, pekoMeHoBaHHO! DI'AY
«®UPO» [1st peanm3aniy OCHOBHOM npodeccuoHanbHo# o6pasoBarenbHoi mporpammMsel CIIO Ha 6aze
OCHOBHOTO 0011IEr0 06pa30BaHus C IOIydeHHeM cpeaHero obmero o6pazoBanus (poTokon Ne 3 ot 21
mrons 2015 r. Perucrtpanuonnsii Homep perensud 384 ot 23 mons 2015 r. @AY «®UPO» u
Vrounenuii PexoMeHmammii 10 OpraHu3aliy MOJyUYeHHs CpeqHero obmero oopa3oBaHus B MpeAeIax
OCBOEHHs 00pa3oBaTENbHBIX MPOTpaMM CpemHEro IpodecCHOHaNbHOro o0pa3oBaHHs Ha 0Oase
OCHOBHOrO 00mero o6pasoBanus ¢ ydeToM TpeboBaHuil @DelepallbHBIX TI'OCYJapCTBEHHBIX
00pa30oBaTeNbHBIX CTaHTAPTOB U MONy4aeMod NpodeccHd MM  CHENHATbHOCTH CpPETHETO
npodeccruonansHoro obpasosanus (ITucemo [lemapraMeHTa rocyIapCTBEHHOH MONMTHKH B cdepe
IOATOTOBKH pabouux Kazapos u JIIIO MunoOpHayku Poccuu ot 17.03.2015 Ne 06-259), ono6peHHBIX
Hayuro-meTonuyeckum coBeToM L{eHTpa mpodeccHoHaIEHOro 06pa3oBaHus M CHCTEM KBaIM(pUKAIIMH
OT'AY «®HPO» ITpotokon Ne 3 ot 25 mas 2017 r.

Opranun3anus-pa3paboTIuk OI'AOY BO «Ypanbckuit penepaibHblil yHUBEPCUTET
HuxHeTaruabCKui TEXHOJIOTHYECKUH HHCTHTYT ((huaman)

HuxHeTarunbCKuif MAIIHHOCTPOUTENIBHBIA TEXHUKYM

PazpaboTunk: E.B. BenepHukoBa, IpenoAaBaTellb BICIIEH KaTeTOPUT

I[Tporpamma oGCyxIeHa 1 0100peHa Ha 3acelaHuy [UKIOBOX KOMHCCHH 001eo0pa3oBaTeIbHOro,
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MOSICHUTEJIBHAS 3AITNCKA
[Tporpamma 061e06pa3oBaTebHOr0 yueOHoro npeamera «MaremMaTukay IpeJHa3HaueHa st
u3ydeHus (QU3NKH B NPoQecCHOHATBHBIX oOpasoBarenbHbIX opranusanusax CIIO, peammsyrommux
00pa3oBaTeNbHYI0 IpOrpaMMy CpexHero ooOmmero oOpa3oBaHHsA B IpEAeEilaX OCBOCHHS OCHOBHOM
npodeccroHabHOM 00pazoBarenpHoi mporpammsl CIIO (OIIOII CIIO) Ha 6a3e OCHOBHOIO OOIIETO
00pa3oBaHus P MTOJrOTOBKE CIIEIIUATHCTOB CPEJHETO 3BEHA.

[Tporpamma paspaGorana Ha ocHoBe TpeboBanuit ®I'OC cpemHero obmero obOpa3oBaHHS,
IpPENBSIBISEMBIX K CTPYKTYpe, CONEPXKAHHMIO M pe3yJbTaTaM OCBOCHHS Y4YeOHOrO IIpenMeTa
«MareMaTHKa» B COOTBETCTBHH ¢ PeKOMEHIAIUSIMHU 10 OpPraHU3aIUH IIOy4eHHS CPEIHEro OOLIEro
00pa3oBaHus B MpefeiaX OCBOCHHsS 00pa30BaTENBHBIX IIPOTpPaMM CPEIHETO HPOQECCHOHATBHOIO
o0pa3oBaHus Ha 6a3e OCHOBHOTO 00mero obpazoBanus, Y TOuHeHHM PexoMennanuii no opranusanuu
IOJyYeHHs CpemHero oOmmero oOpa3oBaHMs B IIpefelax OCBOEHHs 00pa30BaTeNIbHBIX IPOrpamMMm
cpenHero mpoecCHOHATLHOTO 00pa3oBaHMs Ha 06a3e OCHOBHOrO 0o0mero o0pa3oBaHHS C y4ETOM
TpeGoBanuii DeepalbHBIX TOCYHIAPCTBEHHBIX 00pa3oBaTeNbHBIX CTAaHIAPTOB M IOJTy94acMOM
npodeccud WU CIIENUANBHOCTH CcpemHero mnpodeccroHanbHOro obpazoBaHus (IIucemo
JlemapTtaMeHTa TrOCYIapCTBEHHOM MONHTHKE B cdepe NOATOTOBKM paboumx kaapos u /[IIO
Muno6puayku Poccuu ot 17.03.2015 Ne 06-259), omobpenHBIX Hay4HO-METONMYECKHM COBETOM
IlenTpa npodeccruoHanbHOro obpasosanus u cucreM kBanmupukanuis GI'AY «OUPO» IIpotokon Ne 3
oT 25 mast 2017 r., ¢ yuetom IIpuMepHO# OCHOBHOM 06pa30BaTeNbHOM IPOrPaMMBbI CPETHETO OOIIETO
o6pa3oBaHus, OHNOOpeHHOW pemeHneM (GeneparbHOro y4eOHO-METOAUYECKOro OOBEAUHEHHS M0
06meMy o6pa3oBanwro (1potoko ot 28 mons 2016 r. Ne 2/16-3).

Copnepyxanue nporpamMmmsl «MareMaTukay HallpaBlIeHO Ha JOCTHKEHHE CIIeTYIOIIHX
neJiei:

e o0ecrneueHne CHOPMHPOBAHHOCTH IPEICTABICHHA O COLHAIBHBIX, KyIbTYPHBIX H
HCTOPHYECKHX (haKTOpax CTaHOBIECHUS MAaTEMaTHKH,

« obecreueHrne CHOPMHPOBAHHOCTH JIOTHYECKOIO, AITOPUTMHUYECKOTO H MaTeMaTHYECKOro
MBIIUIEHHUST,

» obecreueHrne cHOPMHPOBAHHOCTH YMEHHH NPHMEHATH IOJNyYCHHbIE 3HAHUS IPH PEIICHHUH
pa3IMYHBIX 3a/a4;

« obecredeHne  CHOPMHPOBAHHOCTH  IPEACTABIEHMA O  MareMaTHKe Kak  4YacTH
00IIeyuesIoBe4ecKoi KyIbTYphl, YHHUBEPCATPHOM SI3BIKE HAYKH, MO3BOJITIONIEM ONHKCHIBATH M
U3y4aTh peabHBIE IPOLECCH U SABJICHHUS.

B mporpaMMmy BKIIOYEHO COIEp)XaHHE, HANpaBIeHHOE HAa (OPMHUPOBAaHHE Yy CTYACHTOB
KOMIIETEHIIHI, HeoOXomuMbIX [ kadectBenHOro ocBoerus OITOII CIIO na 6a3e OCHOBHOTO o01mero
06pa3oBaHys C MONYYEHHEM CPEIHEro o0Imero oopasoBanus IPOrpaMMBI IIOATOTOBKH CIICIHATACTOB
cpenuero 3BeHa (ITIICC3).

O0mas xapaKTepHuCTHKA y4e0HOro npeamera
«MareMaTHKa»
Maremaruka sBiuseTcs (yHIaMEHTATGHBIM  00ImMeoOpa3oBaTeNbHBIM — IPEAMETOM  CO
CIIOYKUBIIMMCS YCTONYMBEIM COIEPKAHAEM U OOIINMH TPeOOBAHUAME K OATOTOBKE 00YAIOIIMXCS.
[IpoduabHas COCTABISIOMAs OTPaXaeTcs B TPEOOBaHHUSX K IMOATOTOBKE o0yJaromuxcsi B
YaCcTH:
e OOmel cUCTEeMBbl 3HAHMH: COIEp)KaTeIbHbIE NPUMEPHI MCIOIH30BAaHHMS MAaTEMaTHUECKHX
HEl ¥ METOJIOB B MPO(ECCHOHAILHOM NEATEIBHOCTH;
*  yMeHHii: pa3jidne B ypOBHE TPeOOBaHMH K CIIOXKHOCTH NPUMEHIEMBIX aITOPUTMOB;
* IIPaKTHYECKOTO WCIIONB30BAHMS MPHOOPETECHHBIX 3HAHWA M YMEHHH: MHIMBHIyaTBHOTO
yueOHOro OmBITa B  [OCTPOGHHH  MATEMATHYECKHX  MOJENEH,  BBINOJHEHHH
HCCIIEIOBATENBCKHX MPOEKTOB.




Coneprxanue yueOHOr0O peaMeTa pa3paboTaHO B COOTBETCTBUH ¢ OCHOBHBIMH COIEPKATEILHBIMU
JMHUSIMHA 00yJEeHUS] MaTeMaTUKe:

e anreOpanyeckas JHHUS, BKIIOYAOINAS CHCTEMATHU3AlMIO CBENCHHM O YHCIAX; H3YyYCHHE
HOBBIX U 0000IIEHHE paHee U3YUSHHBIX ONeparyii (BO3BEJCHUE B CTENIEHD, H3BICYECHHE KOPHI,
norapu)MUpPOBaHKE, CHHYC, KOCHHYC, TaHICHC, KOTAHT€HC M OOpaTHBIE K HUM); HU3yYCHHE
HOBBIX BH/IOB YHCJIOBBIX BHIPOXEHUH U HOPMYII; COBEPIICHCTBOBAHHE NPAKTHYECKUX HABBIKOB
U BHUHCIMTENHLHOM KyJNbTYpHl, pPaclIMpEHHE W COBEPIICHCTBOBAHHE alreOpandecKoro
ammapara, C(QOPMHpPOBAHHOTO B OCHOBHOH INKOIE, H €ro MNPHMEHEHHE K PEIICHUIO
MaTeMaTHYECKUX U MPUKIIAHBIX 3a1a4;

e  TEOpPETHKO-(QYHKIMOHATbHAS JIMHNS, BKIIOYAIONIAs CHCTEMATU3AMIO U PACIIUPEHIE CBEACHUN
0 (PYHKIIHSX, COBEPIICHCTBOBAHHE rpaMUeCKUX yMEHHM; 3HAKOMCTBO C OCHOBHBIMU HICSMHU
METOAaMH MaTeMaTHYECKOr0 aHajiu3a B 00BeMe, MMO3BOJIIOIEM HCCIEN0BATh 3JI€EMEHTapHEIE
GyHKIMH W pemath MPOCTEHINNE reOMETpUYecKHe, (DH3HYECKHE M JApYrue IPUKIaTHbIC
3a/1a4u;

e JIMHHSA YpaBHEHMHA W HEPaBEHCTB, OCHOBAaHHAasd Ha IIOCTPOCHHH ¥ HCCIICIOBaHUU
MaTeMaTHYeCcKMX  MOJENel, Iepecekaiomascs C  anreOpaudyeckKod H  TCOPETHUKO-
(QyHKIMOHATLHOW JHHUSMHM M BKIIOYAIOMAs pa3sBUTHE M COBEPUICHCTBOBAHHE TEXHHMKH
anrebpandecKux npeoOpa3oBaHWil I pelICHHs YyPaBHEHWH, HEPaBCeHCTB M CHCTEM;
(opMupoBaH#e CIIOCOOHOCTH CTPOHTH M HCCIENOBATH MPOCTEHIIIE MaTEMAaTUHIECKUE MOMIEIH
IIpH PELIEHHH PUKIIAIHBIX 3324, 33724 U3 CMEXHBIX U CIICIHAIBHBIX THUCIHILIAH;

e TeOMETpHUYECKas JIMHWS, BKIIOYAIONAs HaTJAJHBIE MPEACTAaBICHHS O IPOCTPAHCTBEHHBIX
purypax W wu3ydeHHE HX CBOHMCTB, (OpMHMpOBaHHWE U Pa3BUTHE MNPOCTPAHCTBEHHOIO
BOOODa)KEHWS, Da3BATHE CIOCOOOB TEOMETPUYECKMX HM3MEPEHMH, KOOPAMHATHOTO |
BEKTOPHOT'O METOOB [UIS PELIeHHs MAaTEMATHIECKUX U IPUKIaAHbIX 3a/1ad.

U3yuenne obmeoGpasoBarensHOro ydeOHoro mnpeamera «Maremarnkay — 3aBEpLIACTCS
[OIBEICHIHEM HTOroB B (JOpMe DK3aMeHa B paMKax IIPOMEXKYTOYHOM AaTTECTAallMH CTYICHTOB B
nponecce ocsoerust ocHoBHOK OITOII CIIO ¢ moy4eHHeM CPEIHETO o0mero oOpa3zoBaHHsl.

1. MACIIOPT ITPOTPAMMBI YYEBHOI'O IIPEIMETA
«MareMaTHKa»

1.1. O61acTh NpUMEHEHHS NIPOrPaMMBbI

IIporpaMma y4eGHOrO MpeIMeTa SBIAETCS YACTBIO OCHOBHOH 00pa3oBaTenbHON IIPOrpaMMEbL
cpeaHero (TOIHOro) 061ero 06pasoBaHus.

1.2. MecTo mpeaMera B CTPYKType OCHOBHOM mNpodeccrmoHaIbHON 00pa3zoBaTeJabHOMI
mporpaMMpl:  y4eOHBI  IpeIMET  NPHHANIEKAT — NPOQHIBHEIM yueOHBIM  IpeIMeTam
061e06pa3oBaTeNbHOr0 y9eGHOr0 IUKIa MpeMETHOH obnactn «MaremaTuka 1 “HpOpMaTHKaY.

1.3. ILnanupyembie pe3yJIbTaThl:

OcBoeHHe colepxaHus ydeOHOro mpenmera «MaTemaThka» OOECHEUMBACT IOCTHXEHHE
CTyIEHTaMH CIEAYIOLIUX pe3y/lbmamos:

* IUYHOCHHDBIX:

JIP4) cOpMHUPOBAHHOCTE MHPOBO33PEHMS, COOTBETCTBYIOMIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHSA HAYKA U OOILIECTBEHHOH MPAKTHKH, OCHOBAHHOTO Ha THAJIOre KyJBTYP,  TAKKE pasiuiHBIX
dOpM OBIIECTBEHHOTO CO3HAHMS, OCO3HAHUE CBOCTO MECTa B IIOJIMKYIBTYPHOM MUDE;

JIP5) chOpMHpOBaHHOCTH OCHOB CAMOpDAasBHUTHs H CaMOBOCIMTAHHs B COOTBETCIBMH C
06IIeYeTOBEYECKIMH [IEHHOCTAMHE ¥ MeAIaMi IPaXIaHCKOro 00IeCTBa; FOTOBHOCTD H CIIOCOOHOCTH
K CaMOCTOSITEJIBHOM, TBOPYECKON M OTBETCTBEHHOU JIESTETIBHOCTH;

JIP7) HaBBIKM COTPYIHMYECTBA CO CBEPCTHHKAMH, NETHMH MIIA/IIIETO BO3PACTa, B3pOCIBIMU B
06pa3oBaTenbHOMN, OOIIECTBEHHO TIOJIE3HOM, y4e6HO-HCCIIEAOBATENBCKOM, IPOSKTHOMH M APYTHX BAAAX
JICSITETBHOCTH;

JIPS) HpaBCTBEHHOE CO3HAHME M IIOBEJICHHME Ha OCHOBE YCBOCHHS 001me4eI0BEe4eCKIX
LIEHHOCTEH;

JIP9) roToBHOCTH W CIOCOOHOCTH K 0Opa3soBaHMIO, B TOM YHCIIC caM000pa30BaHMIO, Ha
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MPOTSDKCHUM BCe JKU3HW; CO3HATENIFHOE OTHOIIEHHE K HENpPEpHIBHOMY OOpa30BaHMIO KaK YCIOBHIO
yCIEIHOM Mpo(ecCHOHANBHON U 00IECTBEHHOM AEATeIbHOCTH;

JIP10) scTeTryecKoe OTHOIIICHHE K MUPY, BKJIFOYast 3CTETUKY ObITa, HAyYHOIO M TEXHHYECKOTO
TBOPYECTBA, CIIOPTa, OOIIECTBEHHBIX OTHOLICHHM;

* MemanpeoMemHpIxX:

MP1) yMeHHE CaMOCTOATENEHO ONpPENeNsATh LEIH AEATENIEHOCTH M COCTaBIATh ILTaHBI
JIETENFHOCTH; CaMOCTOSTEIHHO OCYIIECTBIATh, KOHTPOJIUPOBAaTh U KOPPEKTHPOBATH HAEATENIHHOCTD,
HCIIONB30BaTh BCE BO3MOJYKHBIE PECYPCHI IS JOCTUKEHHUS IIOCTABICHHBIX II€JIEH M pealu3alliy IJIaHOB
JEATENIHOCTH; BEIOUpATh yCIIEITHBIE CTPATETUH B Pa3IMYHBIX CHUTYaIlHsX;

MP2) yMeHHe NPOAYKTHBHO OOMIAThCs M B3aUMOACHCTBOBAaTh B IIPOLIECCE COBMECTHOU
NeSTeNbHOCTH, YYUTHIBATH IIO3MIMH APYIHX YYACTHHKOB JEATEIBHOCTH, 3Q(EKTHBHO paspelnarhb
KOH(IUKTEI,

MP3) BnaneHHe HABHIKAMH [O3HABATENBHON, Y4eOHO-HCCIIENOBATENBCKOW U MPOSKTHOM
NIeATeNbHOCTH, HAaBBIKAMH pa3pelleHus MmpoOiieM; CIOCOOHOCTh M T'OTOBHOCTH K CaMOCTOSITEIIBHOMY
HOKCKY METOIOB PEeLIEHHS IPAaKTHUECKHUX 3a/1a4, IPMMEHEHHUIO Pa3IMIHBIX METOIOB IO3HAHHS;

MP4) rOTOBHOCTH M CIIOCOOHOCTH K CaMOCTOSTENBHOH HH(OPMAIMOHHO-II03HABATEIBHON
JIeITEIFHOCTH, BIAJCHHE HAaBBIKAMH IOJIydeHHs HeoOXOAuMO# MHOpMalMu M3 CJIOBapei pasHbIX
THIIOB, YMEHNE OPMEHTHPOBATHCS B PA3IMUHBIX HCTOYHHKAX HH(MOPMAIMY, KPUTHIECKH OLCHUBATE U
HHTEPIPETHPOBATH HH(POPMALIUIO, IIOIy4aeMyIO M3 Pa3UIHbIX HCTOYHHKOB,;

MP5) yMeHHE HCTIONB30BATh CPEACTBA HH(MOPMAIMOHHEIX B KOMMYHUKAI[HOHHBIX TEXHOJIOTHH
(manee - WKT) B pelneHHH KOTHWTUBHBIX, KOMMYHHKaTHBHBIX H OPraHM3allMOHHBIX 3amad C
coGMoNeHHeM TpeGOBaHHE JPrOHOMEKH, TEXHHKH O€30IIacHOCTH, THIHEHbl, PeCypcoCOepexeHud,
TIPaBOBBIX ¥ STHYECKUX HOPM, HOPM HH(OPMAIMOHHOM Ge3011acHOCTH;

MP8) BiajieHue S3HIKOBBIME CPEICTBAMH - YMEHHE SICHO, JOTMYHO W TOYHO H3Jarark CBOIO
TOYKY 3pEHHsI, UCII0JIH30BaTh aJIEKBATHBIC S3BIKOBBIE CPEJICTBA;

MP9) BiageHWe HaBBIKAMH I[I03HABATENbHOH peIeKCHM KaK OCO3HAHWS COBEPIIaCeMBIX
JeHCTBHM ¥ MBICTHTENBHBIX MIPOLECCOB, MX Pe3ylIbTaToOB W OCHOBAaHHH, TPAHMII CBOETO 3HAHUS U
He3HAHHS, HOBBIX II03HABATENBHBIX 33/1a4 ¥ CPEJCTB UX JTOCTIDKCHHUS.

o pezynAmueHbIX YHUBEPCAIbHBIX yHeOHbIX Oelicmeuil

VY] P1 - caMOCTOSITENBHO ONPEENATh LIENH, 3a1aBaTh IapaMeTPhl X KPUTCPUH, 110 KOTOPBIM
MOXXHO OTIPEIENUTh, YTO LIENb JOCTUTHYTA;

VY] P2 - oleHHBaTh BO3MOXHBIE IIOCICACTBHS HOCTHIKCHHS [IOCTABJICHHON LEIH B
NeSTeNbHOCTH, COOCTBEHHOM KU3HU ¥ JKU3HH OKDPYKAFOIIMX JIFOJICH, OCHOBBIBAICH Ha CO00OpaKeHUIX
STHKH ¥ MOPAJIH;

VV]I P3 - craButh # GOPMYIHpPOBATh COOCTBEHHBIE 33/[aTK B 00pa30BATENIbHOMN AESTENPHOCTA
Y J)KU3HEHHBIX CUTYallUsX;

VY] P4 - omeHuMBaTh PeCypChl, B TOM YHCJIE BpeMs U NPYTHE HEMATCPUAIBHBIC PECYpPCEL
HEOOXOIUMBIE JUIS JOCTIDKSHHUS IOCTaBICHHOM IICITH;

VY] PS5 - BHIOMpaTh IyTh AOCTIIKEHHS LIENH, [UIAHUPOBATh PEIICHHE IOCTaBICHHBIX 3a71ad,
ONTUMHU3HPYS MaTepUaIbHBIE M HEMaTepUaIbHBIC 3aTPaThI,

VYV P6 - opranu3oBeBaTh 3()EKTUBHBLA MIOUCK PECYPCOB, HEOOXOIHUMBIX IS TOCTHIKECHMS
IOCTABJICHHOM IIEIIH;

VY] P7 - comocTaBisTh NOJYYEHHBIA pe3yibTaT ACATEIBHOCTH C IIOCTaBJICHHOW 3apaHee
LEJNBIO.

o HO3HABAMENbHIX YHUEEPCAIbHBIX YUEeOHbIX Oelicmeui

VYV Il - uckath W HaXOAHTh OOOOIICHHBIE CIOCOOBI pemieHus 3aJa4, B TOM YHUCIE,
OCYINECTBIATE Pa3BepHYTHIH HHPOPMAIMOHHBIA MOUCK U CTABHTH HA €r0 OCHOBE HOBEIe (yueOHBIE
¥ TIO3HABATEeJIbHEIE) 3a0a4H;

VY] II3 - ucronb30BaTh pa3IdyHbEIE MOJAENBHO-CXEMATHYECKUE CPEICTBA UL IPEICTABICHIA
CYIIECTBEHHBIX CBS3el M OTHONIEHHH, a TAKXKe IPOTHBOPEUMH, BBIABICHHBIX B HHGOPMAITMOHHBIX
HUCTOYHUKAX;
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YVY]I 114 - HaxoOuTh M MPHBOJUTH KPUTHUYECKHE apryMEHTHl B OTHOIICHUU IECUCTBUU U
CYXIIEHHH IPyroro; ClIOKOMHO ¥ pa3yMHO OTHOCUTECS K KPUTHYECKHM 3aMEYaHUsIM B OTHOLIEHUHU
COOCTBEHHOTO CY>KICHHUS, paCCMaTpUBATh UX KaK pecypc COOCTBEHHOI'O Pa3BUTHS;

VY] II5 - BBIXODUTH 3a paMKd y4eOHOro mpeaMeTa U OCYLIECTBIATH I€JI€HAlpaBICHHBIN
TIOMCK BO3MOXKHOCTEH IS IMHPOKOTO MEpeHoca CPEACTB U CIOCOO0B IEHCTBHUS;

VYV I17 - MEHATH U yAEP)KUBATh Pa3HBIE MO3UIMH B IO3HABATENBHOM AEATEIHLHOCTH.

*  KOMMYHUKAMUGHBIX YHUBEPCANbHBIX YUeOHbIX Oelicmeui

VV]I K1 ocyiiecTBiIsSTh AETOBYI0O KOMMYHHUKAIIAIO KaK CO CBEPCTHHUKAMH, TaK U CO B3POCIBIMHU
(xak BHYTpH 00pa3oBaTebHOM OpraHM3aluy, TaK U 3a ee Ipe/enaMH), IOAOUpaTh IapTHEPOB s
JIETI0BOM KOMMYHHKAIIMH MCXOIA U3 COOOpaXKeHUH pe3ylabTaTHMBHOCTH B3aMMOIEHCTBUSA, a HE
JIMYHBIX CUMIIATHI;

VV]I K2 npu oCyIeCTBICHHAH TPYIIIOBOH paboThl OBITh KaK PYKOBOMHUTENIEM, TaK M WICHOM
KOMAH/bl B Pa3sHBIX POJSX (TeHeparop HIeH, KPHTHK, MCIONHUTEND, BBICTYNAIOMUM, JKCIEPT U
T.1.);

VY] K3 KOOpOMHHPOBaThH U BHIIOJIHATE PabOTy B YCIOBHSX pPEabHOrO, BHPTYalIbHOI'O H
KOMOHHHPOBAHHOIO B3aUMOJIEHCTBHS,

VYV K4 pasBepHyTO, JOTHYHO M TOYHO H3Jararb CBOIO TOYKY 3PEHHS C HCIOJIB30BAHHEM
a/leKBaTHBIX (YCTHBIX U MACHMEHHBIX) A3BIKOBEIX CPEICTB;

VV]I K5 pacno3HaBaTh KOH()IMKTOTEHHbIE CHTYallH M IIPEJOTBPAIIaTh KOHQIMKTEI IO HX
aKTHBHOM (a3el, BHICTPAWBATh JENOBYI0 M 00pa30BaTENbHYIO KOMMYHMKAIHIO, uzberas
JWYHOCTHBIX OIEHOYHBIX CY KICHHH.

* npeOMemHubiIx:

1) chOpMHPOBAHHOCTH IPEICTABICHHH O MaTEMATHKe KaK YacTH MHPOBOH KyJIBTYPBL X O MECTe
MaTeEMAaTHKA B COBPEMEHHON NHMBIIM3AlMM, O CIOCO0axX ONMHMCAHWSI HA MAaTEMaTHYECKOM S3BIKE
SIBIICHHUI PEATbHOTO MHUPA,

2) chOpMHpOBAHHOCTh IPEICTaBICHUA O MATeMAaTHYECKHX MOHATHSX Kak O BaOKHEHITTX
MaTEMATHUECKHX MOJENIX, IIO3BOJISIONIMX OIMCHIBATE M M3ydaTh pa3HbIE INPOLECCHI U SBJICHUSA,
[IOHHMAHHE BO3MOYKHOCTH aKCHOMATHIECKOTO OCTPOEHHSI MaTEMATHIECKUX TECOPHI;

3) BIaJeHHE METOIAMH JOKa3aTeNbCTB M AITOPUTMOB PEIICHHS; YMCHHE HX IPUMEHATD,
IPOBOJIUTH 0Ka3aTeIbHBIE PACCYKICHUS B XO/I€ PEIICHUS 3a1at;

4) BIajeHHe CTAaHAAPTHBIMH INIPHEMAMH PELICHUsS PAMOHATBHBIX M HPpalHOHAILHBIX,
IOKa3aTelbHbIX, CTEIEHHBIX, TPUTOHOMETPHYECKMX YPAaBHCHMH M HEPaBEHCTB, WX CHCTEM;
HCIIOJIb30BaHMe TOTOBBIX KOMIIBIOTEPHBIX IPOrpaMM, B TOM YHCJIE IJI IOMCKa ITyTH PCIICHHA H
WUTFOCTPAIMA PELICHNS] yPAaBHEHUA U HEPAaBEHCTB;

5) chOpPMHUPOBAHHOCTH MpPENCTAaBICHANH 00 OCHOBHBIX MOHATHSAX, HACAX H METONAX
MaTeMaTHYECKOT0 aHaJu3a;

6) BIaJeHWE OCHOBHEIMH INOHATHAMH O IUIOCKMX M HPOCTPAHCTBEHHBIX I€OMETPUICCKHX
(urypax, BX OCHOBHBIX CBOMCTBAX; C(OPMHUPOBAHHOCTh YMEHHUs PACIIO3HABATH HA HEPTEHAX, MOACILIX
W B pealbHOM MHUpE IeOMETpUYECKHEe (QUIyphl; NPUMECHEHHE U3Y<ICHHBIX CBOMCTB I€OMETPHUYECKHUX
duryp u hopMyI Iyt peIeH s T€OMETPHYECKHUX 3a1a4 U 337129 C IPAKTHIECKHM CONEPKAHUCM,

7) cOpPMHPOBAHHOCTS HPEJCTABIEHUH O MpOLECCax U ABJCHHUSX, UMCIOIIHX BEPOSTHOCTHBIH
XapakTep, O CTaTHCTHYECKHX 3aKOHOMEPHOCTSAX B PEATBHOM MHPE, 00 OCHOBHBIX IOHATHAX
3EMEHTApHOH TEOpHH BEPOSTHOCTEH; YMEHHH HAXOIUTh M OIEHWBATh BEPOATHOCTH HACTYIUICHUI
coObiTHif B MPOCTEUINMX NPAKTAYECKHX CHUTYyalUsAX H OCHOBHBIC XapaKTCPHCTHKH CITyJaiHBIX
BEJINYMH;

8) BlajieHHE HABBIKAMH HCIOJB30BAHHS TOTOBBIX KOMIIBIOTEPHBIX MPOrpamMM IpH PEIICHHH
3a1ad;

9) chOpMHPOBaHHOCTH NPEACTABICHUH O HEOOXOIUMOCTH [TOKA3aTeNBCTB IPH OOOCHOBAHHH
MaTeMaTHYeCKHUX YTBEPXKICHUI U POJIH aKCHOMATHKHU B IPOBEICHAN NCTYKTHBHAIX paccy>XIeHUH;

10) chOopMEPOBAHHOCTS IIOHATHHHOTO anmapara 10 OCHOBHBIM pasfienaM Kypca MaTeMAaTHKH,
3HAHUN OCHOBHBIX TEOpeM, (OpMylT M YMEHHA MX NpPHMEHSATH; YMEHUS NOKasbIBaTh TEOPEMBI H
HAaXOIUTh HECTAHIAPTHBIE CIIOCOOBI PELIIEHHS 3312,
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11) chopMHPOBAHHOCTF YMEHHH MOJENMPOBAaTh pealbHbIE CUTyalldd, MCCIEI0BATh
IIOCTPOEHHBIE MOJIENIH, HHTEPIPETHPOBATh IOIyYSHHBIN PE3YIIBTAT,

12) chopMHPOBAaHHOCTH MPEACTABICHU 00 OCHOBHBIX MOHATHSAX MAaTEMATHYECKOTO aHAIIK3a U
UX CBOWCTBaX, BJI4JeHHE YMEHHEM XapaKTepU30BaTh IIOBENCHHE (QYHKLHH, HCIOIG30BaHUE
IOJTyYEHHBIX 3HAHUM IJIS ONICAHUS U aHATH3a PEATbHBIX 3aBUCHMOCTEMN;

13) BhameHWe yYMEHHSIMH COCTaBICHMS BEPOSTHOCTHBIX MOJENEH IO YCIOBHIO 3a1a4yd H
BBIUKCIICHHS BEPOSTHOCTH HACTYIUIEHHS COOBITHH, B TOM 4YHCIE€ C IIpUMEHEHHEM (opMyI
KOMOHHATOPUKH ¥ OCHOBHBIX TEOPEM TEOPHH BEPOSTHOCTEH; HCCIENOBAHMUS CIyYaWHBIX BEIUIUH IO
UX PaCIpeeNICHHUIO.

1.4. Kostu4yecTBO 4YacOB HA 0CBOEHHE MPOrpaMMBI IIpeaMeTa:
MaKCHMaJbHOM y4eOHO# Harpy3ku oOydaromerocs 3514ac, B TOM 4HCIE:
00s13aTeNbHOM ayJUTOpHOM yueOHOM Harpy3ku oOydaromerocs 234 Jaca;
CaMOCTOSTENBHOM paboThl 0Oy4aromerocs 117 yacos.

2. CTPYKTYPA U COJAEP)KAHUE YYEBHOI'O ITIPEJIMETA

2.1. O6bem y4eOHOM JUCHUILTHHBI H BHABI y9e0H0H pa0doThI

Bua yueoHol paboThl O6bem yacoB

MakcumaJbpHas ydeOHast Harpy3Ka (Bcero) 351
O6s3aTeIbHAS Ay AUTOPHAs yueOHAs HATPY3Ka (BCEro) 234
B TOM YHCJIE:

NPAKTUUECKUE 3aHATHS 100

KOHTPOJIBHBIE PabOThI 32
CamocTosiTesibHAs paGoTa o0ydaromerocs (Bcero) 117
B TOM YHCIIE! '
BBITIOJIHEHUE JOMAIIHUX 3aJaHu; 60
paboTa B HHTEPHET-KJIACCE C HMEKTPOHHBIM YYeOHUKOM II0 TEMaM POrpamMMBL, 20
paboTa ¢ METONMYECKAMH YKa3aHHAMH [0 CAMOCTOSTEIbHOM pabote
CTYJIEHTOB B 3JIEKTPOHHOH 0a3e TEXHUKYMa; 20
co3/iaHKe MPe3eHTalUH 0 TeEMaM IPOrpaMMBbl. 17
I[TpoMexXyToYHas aTTecTalys B GopMe 3a4€Ta U IK3aMeHa




2.2. Coaepxanne yuednoro npeamera «Maremarukay». TeMaTuieckoe niaHHpoOBaHHUE.

HaumernoBanue pasjesnos u TeM | CogepxaHue y4eOHOro MaTepHaa, PAKTHYCCKUE 3aHATHS, CAMOCTOSTEIIbHAS pabota OOBeM yacoB YpoBeHb
00yvaromuxcst OCBOEHHS
1 2 3 4
Pazpen 1 28
JleiicTBHTEJbHbIE YHCJIA
Tema 1.1 Coaeprxanue y1e0HOro MaTepHuaJja 1 2
JleificTBUTEJIbHBIC YHCJIA. JeficTButenbHble yrcia. [Ipubamkenne AeHCTBUTELHBIX YHCEIT KOHCUHBIMH
[pu6aMsKeHHbIE BHIYUCIEHHS | TeCATHIHbIME ApoOsivu. [TorpenHocTy npuOIMIKSHUH U BEdUCIeHui. [IpakTuueckue
¥ BBIYHC/IHTEIbHBIE CPEACTBA | IIPHEMBI BHIMUCICHHI C IPUOITIKEHHBIMA JAHHBIMH. BEIMUCIEHUS C TOMOIIBIO
MUKPOKTEKYJISTOPOB. BhIUNCICHHE 3HAYCHNH BHIPXKCHHH.
CamMocTrosiTeJbHAs padoTa 00yyaromerocs: 1
BBIMTOJTHEHHUE JIOMAIIHUX 3a1aHHM 110 TeMe
IlpuMepHAsi TEMATHKA CAMOCTOATEIbHON padoThL:
1.BerauciieHHs ¢ IIOMOIIBI0O MUKPOKAJIbKYJIATOPOB.
2.BrIuncieHye 3HaUCHUI BBIPAKEHUH.
Tema 1.2 Conep:xanue y1e0HOro MaTepHaJja 2 3
YpaBHeHHsI H HEPABEHCTBA
nepBOoii M BTOPOM CTENEHU
YpaBHEHWS M HEPABEHCTBA C YHCJIOBHIMH M OYKBEHHBIMHU koad¢unmuentamu. Pemenne
ypaBHEHH} 1 HEPABEHCTB NIEPBOM M BTOPOH CTETEHU. BukBajpaTHbIe ¥ HppalMOHAIbHEIE
ypaBHEHHUS U HEepaBeHCTBA. Pemenyue OMKBAJPATHBIX U MPPALHOHATBHEIX ypaBHEHHH U
HEpaBeHCTB. YDAaBHEHHs M HEPAaBEHCTBA, COZEPXKAllMe HEU3BECTHOE IIOJ 3HAKOM
mozyns. Pemenue ypaBHeHMM M HEPAaBEHCTB, COJACPXANIMX HEM3BECTHOS IOJ 3HAKOM
MOJTyJIs.
IIpakTHyecKHe 3aHATUS 10
PemreHne MppalMOHAIBHBIX YPABHEHUH U HCPABEHCTB
PerneHre HEPABEHCTB U CHCTEM HEPABEHCTB METOJIOM HHTEPBAJIOB
PeineHre ypaBHEHUH, COAEPXKAIMX HEM3BECTHOE IO 3HAKOM MOJyJIs
PerneHre HEpaBEHCTB, COJEPXKAIIMX HEM3BECTHOE MO 3HAKOM MOIyJIs
Pemenye ypaBHEHHUH B HEPABEHCTB C NapaMeTpamMu
KontpoJbHble padoThl 2




1. Perenue ypaBHEHHI ¥ HEPABEHCTB IIEPBOX U BTOPOH CTEIICHH. Pemenue ypaBHeHUN H
HEPABEHCTB, COAEPXKAIIMX HEM3BECTHOE IO/ 3HAKOM MOJYJI.

CamocTosiTeJbHasg padoTa o0y4aomerocs:

BBITIOJIHEHUE JIOMAIIHKUX 33aJJaHU# 110 TEME

IIpuMepHasi TEMATHKA CAMOCTOSITEILHOI padoThI:

1. PemeHne ypaBHEHHU} U HEPABEHCTB EPBOX U BTOPOH CTEIEHHU.

2. Perenye GHKBAPATHEIX U HPPAIHOHANIBHBIX YPABHEHUH 1 HEPABEHCTB.

3. Pewenne ypaBHEHHI ¥ HEPaBEHCTB, COJEPXKAIIMX HEH3BECTHOE MO/ 3HAKOM MOIYJLS.

Tema 1.3
MaTpuubl ¥ ONpeIeTuTe 1

Copepxanne y1e0HOro MaTepHasa

Matpunsl. JlelictBust Haj Matpuiamu. OmpeieiHTeNy. MuHopsl U anreOpandecKue
nononuenus. OOpaTHas MaTpuIa.

Hpamnqecmle 3aHATHSA

Onepalyuy HaJl MaTpULIaMH. Berauciienne onpenenuTenet

Haxoxnenre oOpaTHOM MaTpHIIbI

CaMocTosTeIbHasi padoTa 00y4alomerocs:
BBIIIOJTHEHUE JOMAIITHUX 3aJaHHi 110 TEME
IIpuMepHasi TEMATHKA CAMOCTOSATEbHOI padoThI:
1. Marpuiisl ¥ OIIpeIETUTENH.

Tema 1.4
CucreMbl JHHEHHBIX
ypaBHEHHI

Coneprxanne y1e0HOro MaTepHaJia

CucteMs! JMHEHHBIX ypaHenuii. [Ipasmio Kpamepa. Merox I'aycca.

Hpamnqeclme 3aHATHHA

CucreMb! JMHEHHBIX ypapHenuii. [Ipasuno Kpamepa, meton I'aycca

KounrpossHasi padora

1. Cucrembl nuHeiiHbX ypapHenuid. [Ipasuno Kpamepa. Merox I'aycca.

CamocTosTeIbHast padoTa 00y4Jaromerocs:
BEINOJIHEHHE JOMAIIHUX 3a1aHuii 1o Teme 2.4.
IIpuMepHAasi TEMATHKA CAMOCTOATEILHOM padoThI:
1.CucreMbl JIMHEHHBIX YPaBHEHHIL.

Paznen 2
IocienoBaTeILHOCTH U

GyHKIHH

12

Tema 2.1
IMocexoBaTeIbHOCTH.

Coaepsxanue yae0HOro MmaTepuaia

Yucnosas noCIEI0BaTCIbHOCTb. Hpenen YHCJIOBOM MOCJIEIOBATEILHOCTH. Yucio €.
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IIpenes noc/1eA0BaTEILHOCTH

CamMocTosTeabHast padoTa 00y4aromerocs:
BBINOJIHEHHE IOMAITHUX 3a/IaHUH 110 TeMe
IIpuMepHas TEMATHKA CAMOCTOSTEIbHOI padoThb:
1. Berunciienue npezena IociIe0BaTeIbHOCTH.

Tema 2.2
YucaoBas GyHKIMS, ee
CBOIiCTBA H rpaQuKH

Copepxanue y4e0HOro MaTepuajia

Onpepenenne yuciaoBoit Gynknuu. OyHKIMA BHIA y=kx+b; y=x2; y=ax2+bx+c; y=1/x.
IIpocreiimue npeobpasoBanus rpaguxos GpyHkumii. O61acTh ONpeeNeHus, CBOMCTBa
(4€THOCTH, HEYETHOCTD,

neprogu4HoCcTh) O6paTHEIE QYHKIMH

CaMocTosiTeIbHAN PadoTa 00y4aromerocs:
BBIMOJHEHHE JOMANIHKX 3aaHuii o Teme 3.1.
IIpuMepHasi TEMATHKA CAMOCTOSATEILHOMH PadoThI:
1.IToctpoenue rpadvKoB QyHKIIHIA.

Tema 2.3
Ipenen gyHxnun

CopaeprxkaHne y4e0HOro MaTepuaia

IIpenen ¢pynkuuu B Touke. OCHOBHBIE CBOWCTBA Ipecia. [Ipenen ¢pyHKIMH B TOYKE U
Ha OeckoHeuHocTH. IlepBBIii M BTOpOiM 3aMedaTelbHbIE NpeAenbl. HempephBHOCTH
dyHKIMM B TOYKE U Ha NpoMexyTKe. CBOACTBA HENPEPBIBHBIX (GyHKUIUH.

IIpakTHYecKHe 3aAHATHS

BhIuKCIICHHE IPEIENIOB MOCIEN0BATeILHOCTEN 1 (PyHKIHMA

KourpoJbHasi pabora

1. Beruncienue npenena QyHKIMM.

CamMocTrosTebHas padoTa o0y4aromerocsi:

BBINOJHEHUE JOMAIIHUX 3a/IaHUH 110 TEME

IIpuMepHasi TEMATHKA CAMOCTOATEILHON paboTsr:

1.Bbruncnenue npeaenoB GyHKIUH ¢ IIOMOIIBIO PACKPHITHSA HEOTpeeTICHHOCTEH.
2.BerumclieHre IPEIENoB ¢ MOMOIIBI0 (OPMyYIT IEPBOrO ¥ BTOPOTO 3aMeYaTeNbHbBIX
IpENeNIOB

Pa3gen 3
IMoxasaTebHAas,
JorapudpmudecKas u
cTeneHHas PyHKIMH

16

Tema 3.1

Coaepxxanne y1e0HOro MaTepuaJia
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CTeneHn M ee cBoiicTBA

Crenesp C IIPOU3BOJIbHBIM NEeHCTBUTEILHBIM IIOKa3aTejieM W €€ CBOMCTBA. Hpe-
06pa30BaHne U BBEIUUCIIEHUE 3HAYCHUM ITOKa3aTEIbHBIX BBIpa)KCHI/Iﬁ.

CamocTosTeabHAast padoTa 00y4yaromerocs:

BBIMOJHEHUE JOMAITHUX 3aJaHUH 110 TEME

IpuMepHAas TeMATHKA CAMOCTOATEILHON padoThI:

1. TIpeoGpa3oBaHue U BbIYMCICHHE 3HAYCHHH I0KA3aTCILHBIX BBIPAKEHHH.

Tema 3.2
Jlorapu¢mMbl 1 X CBOICTBA

Copnep:kanue y1e0HOro MaTepuaja

Jlorapugmsl 1 ux cBoiictBa. HaTypambHbie orapudMsl. JlecaTuaHbIe JIorapu(Msl.
IIpeo6Gpa3oBaHue U BBMHUCICHHE 3HAYCHUH JIOTapu(pMUIECKUX BBIPXKCHUI

npaKTﬂ'leCKﬂe 3aHATHH

Jlorapu)MHpOBaHKE U MOTCHIUPOBAHKUE

CaMocTosTeabHast padoTa 00y4yaromerocs:

BBIIIOJTHEHUE JOMAIITHUX 33JaHUi 110 TEME

IpuMepHasi TEMATHKA CAMOCTOSTENbHOI padoThI:

1. IIpeo6pasoBaHue U BEUUCICHUE 3HAUCHUN norapru(MUUECKUX BBIPAKEHUN

Tema 3.3
IToxa3zaTenbHasd,
Jorapudpmudeckas u
creneHHas GpyHKIHH, HX
cBoiicTBa H rpaduKku

Copnepxanne y4e0HOro MaTepuaJja

TTokazaTenbHasi, JorapupMUIecKas, CTeneHHas QyHKIKY, KX CBOHCTBA U rpaduku.
T[TocTpoeHHe MOKa3aTEIbHbIX JIOrapu(pMUICCKHX U CTENCHHbIX rpaduKoB GyHKIHH.

CamocTosiTeIbHas padoTa o0y4yaromerocs:

BBIMOJTHEHUE JOMAIHUX 3aJaHU# 110 TEME

TIpuMepHas TEMATHKA CAMOCTOSTENbHOM paboThI:

1. IToctpoenue rpadhMKoOB CTEIEHHBIX, IOKA3aTC/IbHBIX 1 norapuMuueckux QyHKIHMA.

Tema 3.4
IMoxa3aTeabHbIC U
Jorapupmuueckue

ypaBHeHMS H
HEPaBeHCTBA

Coaepsxanue y4e0HOro MaTepuaia

TToxasaTenbHble U JorapudMudeckue ypaBHeHHs. COCOOBI pElICHHS NPOCTEHINNX K
CBOJISIIEXCS K HUM IIOKA3aTENbHBIX U JIOrapudMIYeCKuX ypaBHeHuH, IlokasarebHbIe 1
norapuMuUYecKue  HepaBeHCTBA.  PemieHwe — NPOCTEHIMX — MOKA3aTeNBHBIX M
norapu(pMUUECKUX HEPABEHCTB.

IIpakTH4yeckne 3aHATHA

PelmeHne MoKa3aTebHbIX B JIorapu(MUYCCKUX YPaBHCHUH

Pemenune nokasaTebHBIX HEPABECHCTB

Pemenne norapn(anqecxnx HEPABCHCTB

KoHnTpoJibHbIe padoThI
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1 PelieHne MOKa3aTelIbHBIX U JIOrapu()MUIECKUX YPaBHEHU U HEPABCHCTB.

CamocTrosiTeIbHAas padoTa 00y4alomerocs:

BHIIOJIHEHHE JOMAIIHKX 3aJaHui 10 Teme 4.3

IIpuMepHas TEMATHKA CAMOCTOATEILHOM padoThI:

1. PerueHue moKa3aTebHBIX U Jorapu()MUUeCKUX yPaBHEHUH 1 HEPABEHCTB.

Pa3nen 4
Tpuronomerpuieckune
GyHKIHH

40

Tema 4.1
ToKaecTBEHHbIE
npeodpa3oBaHus

Coaep:xanue y4e0HOro MaTepHaa

Pamuannoe m3Mepenue yrioB W Ayr. COOTHOLICHHS MEXAY rpajyCHON M paJdaHHOM
mepamu yriia. CHHyC, KOCHHYC, TAHICHC, KOTaHICHC 4HCIa. TpuroHoMeTpu4ecKue
(yHKIMM YMCIOBOrO apryMeHTa, 3HAKM HX sHaueHMi. COOTHOIICHHS MEXITY
TPUTOHOMETPHYCCKIMH  (QYHKIMSIMU ~ OJHOTO  apryMeHTa. @®opMyIBl TPUBEACHHSL.
UerHOCTh M HEYETHOCT TPHUTOHOMETPHYECKHX (yHKuuA. DOpMYJIBI CIOXEHHS.
@opMyNnsl  IBOMHOTO M TOJNOBHHHOTO  apryMeHTa. [IpeoOpa3oBaHusl  CyMM
TPUrOHOMETPHYECKUX (QYHKIMHA B MPOM3BEACHHUS. [IpeoGpa3zoBaHue IPOU3BEICHUH
TPUTOHOMETPHYECKUX (QYHKIMHA B CYMMBL [TeprHOQUIHOCTS TPUIOHOMETPUYECKHX
(ynximii. Beraucnenue 3HAYCHHH M TOXACCTBCHHBIC npeoOpa3oBaHUs TPHUIO-
HOMETPHYECKHX BbIpaxkeHHH. OOpaTHBIC TPUIOHOMETPUHCCKUC (GyHKIHH.

IpakTH4yecKue 3aHATHSA

BBIMOJNHEHHE TOXIECTBEHHBIX NIPe0o0pa3oBaHmii ¢ HCIIOJIB30BAHMEM OCHOBHBIX
TPUTOHOMETPHYECKHX (HopMyIT

BEIIOHEHAE TOXIECTBEHHBIX IPe0OPa3oBaHuii C HCIIONB30BaHAHEM (HOPMYIT CIOXKEHUS

BEIHOHEHHE TOXIECTBEHHBIX IIPe0OPa3oBaHmii ¢ HCIIONE30BaHUEM (HOPMYIT
YIBOEHHOTO ¥ MOJIOBUHHOIO apryMeHTa

(DOpMy.HBI IIOJIOBUHHBIX YIJIOB

BEIIONHEHNE TOXIECTBEHHBIX IIPeoOpa3oBaHmii ¢ HCIONb30BaHueEM (OpMyI
[IPUBE/ICHHS

BEIIOHEHHAS TOXIECTBEHHbIX IIPeoOpasoBaHuii ¢ HCIIONb30BaHHEM (OpMYIT
npeoGpa3soBaHys CyMM TPHIOHOMETPHYECKUX (yHKIMH B IPOM3BCCHHUS

12

KonrposbHas padora

1 .BbIIOHEHUE TOXKIECTBEHHBIX IPe0Opa3oBaHuii B TPHTOHOMETPUYCCKMX BBIPKCHUSAX.
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CamocrogTeibHasi padoTa o0yyaromerocs:

BBINOJHEHHE JTOMAIITHUX 3aaHHM 110 TEME

IIpuMepHAasi TEMATHKA CAMOCTOSITEILHOI padoTh:

1.®opMynsl CIOXKEHHS.

2.®opMyJIBI ABOMHOIO M IIOJIOBHHHOTO apryMEHTa.

3. IIpeo6pa3oBaHus CyMM TPHTOHOMETPHYECKUX (DYHKIUH B IPOH3BEICHH.
4.TIpeoGpa3oBaHue MPOU3BEICHAN TPUTOHOMETPUIECKUX QYHKIIUH B CyMMBL.
5.ITepHOAMYHOCTH TPUTOHOMETPHYECKUX (PYHKIIHHA.

10

Tema 4.2
CaoiicTBa H rpaguKH
TPUrOHOMETPHYECKHX

$yHKDmiA

Conep:kanne y4eGHOr0 MATEPHAJIA

CaoiicTBa 1 rpadHKH TPHTOHOMETPUIECKHX QyHKIMiA. [I0CTpOCHHE reOMETPUIECKHIX

npeo6pasopanuii (casura u gepopmannu). CBoicTBa H rpaguKu 0OpaTHBIX
TPUTOHOMETPHIECKHX (DYHKIIHIA.

CamocTosiTeJbHAs padoTa 00y4Jaomerocs:

BBITNIOJIHEHHE JTOMAITHUX 3aJaHui 110 TeMe

IIpuMepHAas TEeMATHKA CAMOCTOSATEILHO paboThI:

1. ITocTpoeHHe reOMETPHIECKUX IIpeoOpa3oBaHuil (CABHra 1 nedhopManun).

Tema 4.3
TpuroHoMerpu4yecKue
ypaBHEHHUS H HEPABEHCTBA

Coaep:xanue y4e0HOro MaTepuajia

TIpocTelime TpUroHOMeTprUIecKUe ypapHeHus. CrocoOb! pEIeHHs TPUTOHOMET-
pHYecKHX ypaBHeHuH. TpUroHOMETpHYECKHEe HepaBeHCTBa Pemenne IpOCTEHIINX
TPUTOHOMETPHYECKHX HEPABCHCTB

10

IIpakTH4YecKHne 3aHATHSI

Pernenune nmpocTeHINMX TPHTOHOMETPHIECKHX YPaBHCHUH

Penenye TPUrOHOMETPHYECKHX YPaBHEHUH

KontpoJsbHbie padoTbl

2. PenieHye TPUrOHOMETPHYECKAX YPABHEHHH Pa3IMUHBIMU CIIOCOOAMH.

CamMocTosiTeJLHas padoTa 00y4aronmerocsi:

BBINIOJIHEHUE JOMAIIHUX 3a/JaHHMH 110 TeMe

IIpuMepHas TEMATHKA CAMOCTOSATEJILHON PadoThI:
1.Pernenue npocTeHImmux TPUrOHOMETPHIECKAX YPAaBHEHHIA.
2. Pemenne npocTeHIINX TPUTOHOMETPHYCCKUX HEPABEHCTB.

10

Pa3men S
JAunddepenuuajbHoe
HCYHCJCHHE

20
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Tema S.1
IpousBoanas GyHKIHH

Copep:kanue y4e0HOro MaTepHaJia

IIpupamense QYHKINH W IPUPAIICHHE apTyMEHTA. INpou3BogHas, €€ TEOMETPUIECKUHN 1
MEXaHHYECKHH CMBICI. IIpOM3BOJHBIE CYMMBI, IPOM3BEICHHS M HacTHOro JBYyX
¢yrkumpii. IIpousBofHAs CTENEHHOW (QYHKIMM C HAaTYpalbHBIM  MOKAa3aTeIeM.
TIpoM3BOIHAS - TPUTOHOMETPUIECKUX DYHKIHH.

IIpaBuio muddepeHIMpoBanus CIOXKHOH H oOparnoit ¢yHkiui. IIpon3BoxHBIC
HOKa3aTeNIbHOM, TorapuMUIeCKOil B 0OpaTHBIX TPUTOHOMETPHICCKUX byHKITHIHA.
Bropas Tpou3BojHas M €€ (QUINYCCKMH CMBICIL Nuppepernuan QyHKIMH H €ro
reoMeTpudeckuii  cMbicn.  [Ipuioxenue muddepernpana K  IPUOIHIKCHHBIM
BBIYHCIICHUAM

Hpamnqecxne 3aHATHA

Haxo0)KIeHHe NIPOU3BOIHbIX MIPOCTHIX (GyHKIMH

Haxoxaenue npou3BOJHBIX

KonrpoasHas pabora

1. HaxoxaeHue Ipou3BOAHBIX QYHKIMH

CamocTrosTeJbHas padoTa 00yJaromerocs:
BBIIOJTHEHUE JOMAIIHUX 3a/IlaHHi 110 TeME
IpuMepHAasi TEMATHKA CAMOCTOSITEILHOM padoThI:
1. HaxoxieHre TIPOM3BOTHBIX QYHKIIHH.

Tema 5.2
HccaenoBanue GyHKIMH €
MOMOIIbIO POHU3BOIHOMI

Conepskanne y1e0HOro MaTepuasa

[Ipu3HaKy BO3pacTaHUs U yObIBaHUS dynkun. DxcrpemyM ¢ynkiuu. Mcenenobanue
(yHKIMM Ha 9KCTPEMyM. BBIYKIIOCTh H BOTHYTOCTD rpaduka GpyHKIHH. TOUKH
neperu6a. [[puMeHeHNE TPOU3BOJHON K IIOCTPOCHHIO rpa¢ukoB Gyskmun. Hanbonbiee
¥ HauMeHbIIee 3HaYeHuns QYHKIMH Ha poMexyTke. Haxoxnenue HanooIbIIero u
HAUMEHBIIEro 3HaYeHIH (QYHKIMH C IOMOIIBIO POU3BOJHOK

IIpakTHyecKHe 3aHATHS

UccrnenoBanue GYHKIMY C IOMOIIBIO TIPOU3BOHOM

Jlnd hepeHINANBEHOE HCUHUCICHHE

KourposbHas padora

1. IocTpoenue rpadukoB GyHKIHUH C TOMOMIBIO IPOU3BOTHOM.
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CaMocTosiTeIbHAsl padoTa 00y4aomerocs:

BBIITOJTHEHUE JOMAIITHUX 3a/IaHHM 110 TeMe

IpuMepHAasi TEMATHKA CAMOCTOSATENLHON padoThI:

1. Hoctpoenue rpaduKoB QyHKIHH ¢ TOMOIIBIO IPOU3BOAHOH.

Pa3nen 6
HNuTerpanbHoe
HCYHCTIeHHE

34

Tema 6.1
HeonpeneaéHHbIi
HHTErpa

Coaep:xkanue y4e0HOro MaTepHaJia

IlepBooGpasnas. HeonpeieneHHbIH HHTErPal v €70 cpoiicta. Haxoxnenue
HeoImpezeneHHoro uurerpana. [Ipunoxense HeOIpPEIETICHHOr0 HHTErpaa K peleHnto
NPUKJIaHBIX 33134,

IIpakTHYecKHe 3aHATHS

HCHOCpeﬂCTBCHHOC UHTErpUPOBAHUC

HaxoxneHnue Heonpe,uenéHHoro HHTETrpajga METOIOM 3aMCHBI nepeMeHHoﬁ

HeonpenenéHHOE MHTETPUPOBAHUE 110 YACTAM

KonrpoJjbHbie padoThl

1.BerurcieHyue HeonpeaeICHHBIX HHTCTPAJIOB METOJA0M HEIIOCPEACTBEHHOI'O
UHTETpUPOBAHUA U METOJIOM IIOACTaHOBKH.

2. BeraucieHue HeonpeaeICHHbIX HHTCTPAIOB METOJJOM IMOACTAaHOBKH M IO YacCTsM.

CamocTosiTeIbHAs padoTa 00y4aromerocs:

BBIIOJTHEHME JOMAIITHUX 3aaHuii mo teme 6.1.

IIpuMepHas TEMATHKA CAMOCTOSITeILHOM padoTnI:

1 .BbIuMCIIeHHE HEOMPEIEICHHBIX HHTErPAJIOB METO/IOM HEIIOCPEICTBCHHOIO
HHTETPUPOBAHUSL.

2. BolurciieHre HEONpeAeIeHHbIX HHTErPAIOB METO/IOM IIOICTAHOBKH.

3. BelumcIieHre HeONpeIeJIeHHOro HHTErpaia MeToJ0M HHTErPUPOBAHNS 10 JACTAM.

Tema 6.2
OnpeaenéHHbIA
HHTErpaJ

Conepxanue y4e0HOro MaTepuaJia

Ompe/ieleHHBIH HHTErPAJ K €T0 FeOMETPHYECKHH CMBICIL. OCHOBHBIE CBOHCTBA
onpeneneHHoro uuTerpana. CrocoOb! BEIMUCICHHUS ONPEIEICHHOr0 HHTErpaa.
BbrurciaeHre Iomaaeil mIockux GUryp ¢ IOMOMIBIO ONPEACICHHOIO HHTETpaa.
BrruncieHre 005eMOB TeJl BpalieHus. Pelnenye mpruKiajHbpIX 3a1a4 ¢ MOMOIIBIO
OIPEIENIEHHOT0 HHTETpaa.

HpaKanecmle 3aHATHSA

10
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BhuKciieHre ONpe/IeNIEHHbIX HHTErpatoB 110 GopMynam

Brruucienue onpeieJICHHBIX HHTCIPAIoB METOAOM 3aMCHBL nepemeHHOﬁ

OmnpeieJieHHOE MHTETPHPOBAHKE IO YacTAM

HaxoxaeHue Iomaei mIockux GUuryp ¢ moMompio onpeeIeHHOro nHTerpaila

HHTeraﬂbHOG HCUYHCIICHUC

KonrpoJbHble pa0doThI 6
1.BbIunCIICHHE ONPEIENeHHOTO HHTErPajia METO/IOM 3aMEHBI IEPEeMEHHOM
2. BeruncieHue ONpeieieHHOr0 HHTErpaja pasifyHbIMA METOAAMH.
3. BeruuclieH e IUIOmanel INIOCKUX (GUryp ¢ MOMOIIBIO ONPEACICHHOr0o HHTErpaja.
CamocTosiTeJbHas padoTa 00y4aronmerocsi: 8
BBINOJIHEHHE JIOMANIHUX 3aJaHuii 110 TeMe 6.2.
IIpuMepHAsi TEMATHKA CAMOCTOSITEILHOM PaboThI:
1.BoiunciieHue onpeieieHHbIX HHTErPajloB METOIOM HEIIOCPE/ICTBEHHOI0
UHTETPUPOBAHUS.
2. BBIUKCIICHHE ONpPeIeTICHHBIX HHTErPAIIOB METOZIOM MOICTAHOBKH.
3. BelumciieHre HEONpeAeIeHHOTO HHTErpajia MeTOJOM HHTEIPUPOBAHUA 110 JaCTAM.
4. Bprauciieaye mionaei mIockux Guryp ¢ IOMOIIBIO ONPEACTICHHOr0 HHTCrpaa.
Paznen 7 2
BekTopbl M KOOPAHHATHI
Tema 7.1 Coaepskanne y4e0HOro MaTepuaa 2
BexToOpHI HA IVIOCKOCTH H B | BekTOphl Ha INIOCKOCTA M B IMPOCTPAHCTBE. JleiictBusl HaJ BeKTOopamu. PasioxxeHue
NpPOCTPAHCTBE BEKTOpa Ha COCTaBisiomme. IIpsSMOYroibHbIC KOOP/MHATEI HAa ILIOCKOCTH M B
npocrpancTBe. JISHCTBHS Ha/l BEKTOPaMH, 33/[AHHBIMHM KOOPIAMHATAMH. ®opmMyJIbl IS
BBIYMCIICHMSI JUIMHBI BEKTOpa, YIJa MEXIy BEKTOpaMHM, PacCTOSHUS MEXIY IBYMs
TOYKAMHU.
CamocTosiTeIbHas padoTa o0y4alomerocsi: 1
BBINOJIHEHNE JOMAITHUX 3a0aHuii o Teme 7.1.
TIpuMepHas TEMATHKA CAMOCTOATEILHOH paborsI:
1. BrimonaeHue JeUCTBUM HaJ BEKTOpPaMH.
Pasnen 8. 14
IIpsiMbie HA IIOCKOCTH H B
NPOCTPAHCTBE
Tema 8.1 Coneprkanue y4e0HOIro MaTepHaJjia 6
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HauvajibHbIe IOHATHSA
crepeomerpun. Bzaumuoe
pacnojioKeHue NpPAMbIX H

IJIOCKOCTEH B MIPOCTPAHCTBE

AKCHOMBI CTEPEOMETPHH M TIPOCTEHINNE CIENCTBUA U3 HUX. B3auMHOE pacronoKeHue
IBYX NPAMBIX B MPOCTPAHCTBE. YTOJ MEXIY MPAMBIMH. [MapauteIbHOCTh MPSAMOH U
IJIOCKOCTH, MapalIeNbHOCTh IUIocKocTed. [lapamiensHOe NPOEKTHPOBAHUE H €O
cBoiicTBa. V3o0paxkeHHe (GUTYp B CTepeoMeTpHH. IlepneHmuKyIsSpHOCTh MPIMOH H
mIockocTd. CBS3p MEXAy NApAUIENbHOCTBIO M TMEPICHIUKYISPHOCTBIO NPSMbIX H
mockocTeit. [lepnen MKy Isp ¥ HAKIOHHAS. YTOJ MEX/y IPSIMOH U IJIOCKOCTHIO.

IpakTHYecKHE 3AHATHS 2
ITpsiMble U IUIOCKOCTH B IIPOCTPAHCTBE
CaMocTosiTeJbHasi padoTa 00y4aronerocs: 6
BBINOJIHEHHE JOMANIHKX 3aqaHuii o Teme 8.1.
IIpuMepHAsi TEMATHKA CAMOCTOSATEILHOMH paboThI:
1. PemeHue 3aa4 Ha B3aMMHOE TI0JIOXKEHHE MIPSIMBIX U IUIOCKOCTEH B IPOCTPAHCTBE.

Tema 8.2 Coaep:xanue y4eOHOro MaTepuaia 4

JByrpaHHbie 1 JIByrpaHHsIi yroi. YTol MeXay MIOCKOCTAMH. [MeprieHAUKYIAPHOCTD IBYX
MHOTOIPaHHbIE YIJIbI miockocTeit. JIMHeHHBIH yro AByrPaHHOro yria. MHOrorpaHHbIC yrJibL.

KonrpojbHas pabora 2
1. Perenye 3a1a4 Ha B3aMMHOE TI0JI0MKEHHE MPSIMBIX U IIOCKOCTEH B IIPOCTPAHCTEE.
CaMocTosiTeIbHast padoTa 00y4yaromerocs: 8
BBIMOJIHEHKE JOMANIHUX 3aanuii mo Teme 8.2.
IIpuMepHAasi TEMATHKA CAMOCTOSTEIbHOM padoThI:
1. Pemenue 3a1a4 Ha B3aUMHOE MOJIOXKEHHE INIOCKOCTEH B IPOCTPAHCTBE.

Paznen 9 42

I'eomeTpuvecKHe Teda U
NMOBEPXHOCTH
Tema 9.1 Coaep:xanue y4e0HOro MaTepuajia 8
MuororpaHuuky u iomaau | [ToHATHE O TEOMETPUYECKOM TEJIC U ero HOBEPXHOCTH. Mmuororpanauku. [Ipusma.
HX OBEPXHOCTEH TNapannenenumes u ero coiicrsa. llupamMuna. Vceuénnas nupamua. Cpoicrea

napauIebHbIX cedeHui B mupamuze. IIoHsTHE 0 NMPABUIIBHBIX MHOTOrPAHHUKAX.
IpakTHiecKkne 3aHATHS 14

ITpusma. HaxoxaeHue 31eMEHTOB IPU3MBbI

IMupamuaa. HaxoxieHUe 3J1eMEHTOB TMPAMHUIbI

Vceuénnas nupamua. [IoBepXHOCTb yCeUEHHON MUPaMU/IbI
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ITpu3ma. [ToBEpXHOCTH NPU3MBI

IMupamua. IloBepXHOCTH MHMpPaMUIBI

VceusHHas mupamMua. II0BEpXHOCTh YCEUEHHON MTUPAMUJIBI

IToBepXHOCTH MHOTOIPAHHUKOB

KonrposbHbie padoThl

1.Pemenue 3a1a4 Ha HaX0XXJICHHUE 3JIEMEHTOB MHOT'OT'PaHHHUKOB H X HOBCpXHOCTeI/I.

CamMocTosTeIbHas padoTa o0yuaomerocs:

BBINOJIHEHHE JOMAIIHUX 3a/aHuii o Teme 9.1.

IpumMepHAsi TEMATHKA CAMOCTOSITEILHOH paboThI:

1. PemreHue 3a1a4 Ha HAXOXK/ICHHE JIEMCHTOB H IIOBEPXHOCTEH MHOTOTPaHHUKOB.

Tema 9.2
Tesia BpameHus 4 II0Maxu
HX MOBEPXHOCTEH

Coneprxanne y1e0HOro MaTepuaJja

IToBepxHocTh Bpaienus. Teno Bpamenus. Liumiaip, KoHyc, yCeuEHHBIN KOHYC.
CeueHus UIAHAPA B KOHyca iockocTsio. Illap u chepa. Baaumuoe pacronoxeHne
miockocTy ¥ mapa. KacarenpHas INIOCKOCTB K cepe.

16

KonrposbHas padora

1. Pemuenue 3a7a4 Ha HaX0XJICHUE 3JIEMCHTOB U HOBCpXHOCTCﬁ TCJI BpalliCHUS.

CaMocTrosTeJIbHasi padoTa 00y4alomerocs:

BBIIOJIHEHHE JOMAITHUX 3aqaHuii 1o Teme 9.2.

IpuMepHas TEMATHKA CAMOCTOSITEILHOI PadoThI:

1. Pemrenue 3a1ay Ha HAXOXKJICHHE DJIEMEHTOB U TIOBEPXHOCTEH TEIl BPAIICHHUSL.

10

Paznen 10
O0BéMbI
reoMeTpHYecKHX TeJl

26

Tema 10.1
O0néMBI
MHOIOrPAHHUKOB

Copepxanne y1e0HOro MaTepuaJia

O6BeM reoMeTpruaeckoro Tena. OGbeM IpU3MBL, MUPAMKJB, YCCUEHHOH MMPAMUBL.

IIpakTHYEeCKHE 3aHATHS

ITpu3ma. O6BEM IIPU3MBbI

IMupamuna. O6bEM HPaMUIBI

O0BEM yceu€HHOM MUpaMUIbI

OOBEMBI MHOTOTPaHHHMKOB

[ToBepxHOCTH ¥ 00BEMBI MHOTOTPAaHHUKOB

10

KourpoJsbHasi padora

1. Pemenwe 3aa4d Ha HaX0XAeHHE 00bEMOB MHOTOT DAHHUKOB.
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CaMocTosiTeJbHAas padoTa 00y4aromerocs: 10
BBITIOJTHEHHE JOMAIITHHX 3a1anuii mo teme 10.1.

IpuMepHas TEMATHKA CAMOCTOATEAbHON PadoThI:

1. Pemnenue 3aa4 Ha HaX0XJIeHHE 00BbEMOB MHOTOTDaHHUKOB.

Tema 10.2 Coaep:xkaHne y4e0HOro MaTepuajia 2
O0bEMBI O6beM reoMerprdeckoro Teiia. O6beM NHIMHPA, KOHYCa, yCEUEHHOr0 KOHyCa, Mapa.
TeJ1 BpaleHus IIpakTHYecKkne 3aHATHS 8

IMToBepXHOCTH ¥ 00BEMBI KPYITIBIX TEN
KomOuHAaIuy reoOMETpUIECKUX TEJI
KoMOuHamuy reoMeTpUIECKUX TET
(3a1au¥ OBBIIEHHOM TPYIHOCTH)

KonTpoJsbHasi padora: 2
1. Pemrenwe 3a1a4 Ha HAXOXKACHHE 0OBEMOB TEJI BpAIICHHUS.
CamocTrosiTeJbHasi padoTa 00y4aomerocs: 4

BBINOJIHEHHE JOMAIIHKX 3a/1anuii o teme 10.2.
IIpuMepHasi TEMaTHKA CAMOCTOSATEIbHOH padoThI:
1. Perrenre 3a/1a4 Ha HaXOXXAeHUE 0OBEMOB TEJl BpALCHUSL.

Bcero: 351

Jlyist XapaKTEepUCTUKH YPOBHEH OCBOSHHs y4COHOT0 MaTepyalia HCIOb3YIOTCS CIICAYIOIIHE 0003HaYEHUS:

1. — 03HAKOMMTEJIBHBIH (Y3HABaHHE PaHee U3yYEHHBIX 00BEKTOB, CBOWMCTB);

2. — PENPOAYKTABHBIN (BBIIOIHCHHE NEATEIBHOCTH 110 06pasily, HHCTPYKIIUH HIIA TIOJI PYKOBOJICTBOM)

3. — IPOAYKTHBHEIH (IUIAHUPOBAHHE U CAMOCTOSTENIFHOE BBIONHECHUE NEATCILHOCTH, PIICHHAC IpoOJIEMHBIX 3a/1a4)
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3. YCJIOBHUSI PEAJIN3AIIUA TPOT'PAMMBI ITIPEJIMETA
3.1. Tpe6oBaHusi K MUHUMAJIBHOMY MAaTepPHAILHO-TEXHHIECKOMY OOecreyeHu o
Aynurtopubie 3ansatas 1 CPC no npeamery «Maremaryka» NpOXOIAT B yueOHOM KaOuHeTe
MaTeMaTUKU U ayJUTOPHUsX, B TOM YHCIE, 060pYJOBAHHBIX MYJIbTUMEAUAHBIMU CPEACTBAMHU o0yueHwus, B
KOMIIBIOTEPHBIX KJaccax, 06ecneynBaromuX JOCTYM K ceTsam Tuna MHTepHeT .
O6GopynoBaHue y4eOHOro KaOuHeTa MaTeMaTHKH:
—  nocajouHEIe MECTA MO KOJIMYECTBY 00yUarOLIUXCs;
— pabouee MeCTO NpENoJaBaTes;
—  KOMIUIEKT y4eOHO-HArTAAHbIX OCOOMH;
—  06BEMHBIE MOZIETN FT€OMETPHYECKUX TEJ U UX COSUHEHHH.
TexHWYECKHE CpeICTBA O0yUECHHS:
—  KOMIIBIOTEP C IMLIEH3UOHHBIM IPOrPaMMHEIM 00eCTIeYCHUEM
¥ MyJBTUMEIUANPOEKTOP.

3.2. UudopmaumoHHoe obecnedenne o0yyeHus
IlepeueHb peKoOMeHIyeMbIX y4eGHbIX u3AaHuil, MIHTepHeT-pecypcoB, JAOMOJTHUTEIbHOMH
JUTEPATYPhI
OcHOBHBIE HCTOYHHKH:
1. I'puropses B.IT., Cab6yposa T.H. Maremaruka — yueGHuK pekoMen0BaH PI'BY
®UPO 1151 CTyIEHTOB YUPEXKIACHHM CPETHETO npodecCHOHATBEHOTO 00pa3oBaHus.
Usparensckuii neHTp «Akanemus», 2020 r.
2. Aranacsu JL.C. Teometpus (10-11 kiacc) - yueOHUK [
061me06pa3oBaTenbHEIX yupexaeHui. [Ipocsemenue. 2016r.
3.  Boromonos H.B. IIpakTudeckue 3aHATHS 10 MaTeMaTHKe: yueOHOe nocobue
JUIsl CTYICHTOB CPE/IHHX CIICLHATBHEIX y4eOHBIX 3aBEICHHH.
Beicm. mk., 2016r.
4. Boromosnos H.B., [L.U.Camoiinenko MaremaTnka: y4eOHUK A/ CTYI€HTOB
06pasoBaTe/bHBIX yIPEKACHHUIT CPETHErO MPOPECCHOHATBHOTO o0pa3oBaHusl.
Ipoda, 2016r.
5.  Aunekcanpos, [1.C. Kypc aHaTMTUYECKO# reOMETPUH 1 JMHEWHOU anredpsl
[DnexTpoHHsiit pecypc] : yueonuk / I1.C. Anexcasapos. — DnekTpoH. gaH. — CaHKT-
Iletep6ypr : Jlaus, 2009. — 512 c¢. — Pexum poctyna: https://e.lanbook.com/book/493. —
3ari. ¢ 3KpaHa.
6.
JTonoiHUTeIbHbIE HCTOYHUKH:
7.  T'puropses B.IL, 0.A.JlyOuHcKui DNEMEHTHI BBICIIIENM MaTEMaTUKH:
y4eOHHK 1151 CTYIEHTOB 00pa3oBaTeIbHbIX yUYpEIKACHUNA CPETHErO
npodeccroHanbHOro 06pasopanus. M3narensckui IEHTP «AxamemMus,
2004r.
8. Caaksa C.M., AM.I'onsaman, [1.B.JleHncos 3agaqu 1o anrebpe U Hayajlam
aHanu3a: nocobue ;g yyamuxcs 10 — 11 kn. TIpocsemeHnue, 2005r.
9. Illumauyer C.M. Havana BbICLIeil MaTeMaTHKH: MOocoOUe [ By30B. Hpoda,
2002r.
1. [auxko ILE., ITonos A.I'., KoxeBHUKOB2 T.S. Beiciiast MaTeMaTyUKa B
yIpaKHEHUsX U 3aja4ax (B JBYX 4acTAX), 2006r.
2. Owmenpuenko B.IL., Kyp6arosa D.B. Maremaruka: yuebHoe nocobue A
CTY/IeHTOB 06pa30BaTE/IbHbIX YUPEXKICHUH CPEIHETO npo¢ecCUOHaILHOTO
oGpasopanus. — Poctos u/]I: @ennkc, 2007r.
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HuTepHeT-pecypcesl:

el ol o

oW

http://en.edu/ru — ecrecTBEeHHOHAYUYHBIH MOPTAI;
http://schools.techno.ru — caidT «llIkonsl B MHTEpHETEN
http://www.school.edu.ru — poccuiickuii 06pa3oBaTeIbHbIN MOPTAT
http://www.alleng.ru- caiit «O6pa3oBaTensHbIe pecypchl MHTepHeTa
IIKOJbHUKAM M CTyIECHTaM;
www. feior. edu. ru (MH(popMaLMOHHbIE, TPEHUPOBOYHBIE U KOHTPOJIBHEIE MATEPUAIIBL);
www. school-collection. edu. ru (Equnas kosnexuuu HudpoBbIX 06pa3oBaTeIbHBIX

pecypcoB).
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4. KOHTPOJIb U OIIEHKA PE3YJIbTATOB OCBOEHUS IIPEJAMETA

KOHTpONb 1 OLIEHKA pe3y/bTaToB OCBOEHHs yueOHOro npeaMera «MartemaTnkay OCylIeCTBIAETCA
MperojaBaTeieM B paMKax TEKYIIEro KOHTPONA W MPOMEXYTOYHOW aTTeCTallMd WHAMBUIYyalbHBIX
06pa3oBaTeNbHBIX TOCTHKEHHH — JEMOHCTPUPYEMBIX 00y4aroIUMHUC 3HAHWM, YMEHUI U KOMIIETCHLMHA.

Tekymuii KOHTPOJB TNPOBOAMTCA MpenojaBaTe/ieM B TpPOLECCe MNPOBEACHUS MHCbMEHHBIX
TNPOBEPOYHBIX PaboT, a TAKXKe BHINOJIHEHHS CTYJCHOM MHAMBUAYAJIbHBIX TBOPYECKUX 3a/laHul, 3alUThI
npoektoB. @OPMbI X METOABI KOHTPOJISA, IPUMEHsIEMbIe TIPErno/iaBaTesieM Uil OLCHUBAHMUSA NPEIMETHRIX

pe3yJIbTaToB, MpeCTaBIeHs! B Tabmue 1.
OGyueHue 3aBepIIAETCs POMEXKYTOUHOH aTTecTauuel B popme IK3aMeHa.

Tabnuua 1
KOHTpOJIb U OLICHUBAHKE TIPEIMETHBIX Pe3yIbTaTOB
Pe3yabTaThl 00y4eHHs OcHoBHBIE Dopsoa H
IlpeaMeTHBIE PE3YILTATDI METOABI
CTpAERAIOT (ocBOEHHBbIE YMEHHS, nmoKa3aTteJu KOHTDOS 1
yCBOEHHBIE 3HAHHUSA) OLIEHKH pe3yJ1bTaTOB
OLIEHKH
8.BnaseHue HaBblkaMU | Y 1: BBIIOJHATH TOYHOCT, MOJHOTA U | BeInonHeHue
UCIOJIb30BAHHA FOTOBBIX | apuMETUUECKUE NEUCTBHS, | MPaBUIBHOCTD NPAKTUYECKUX K
KOMIBIOTEPHBIX TPOrpaMM  TIPH | coyerast yCTHBIC U NPUMEHEHUS KOHTPOJIbHBIX
PeIICHAH 337134 IHCEMEHHBIE IPUEMBI, MaTeMaTHYECKUX 3afaHuit
MpUMEHEHHE METOJIOB JJIs
BEIYMCITUTENBHBIX BBITIOJIHEHHUS
yCTPONCTB; HAXOJUTH apr(METHUECKUX
3HAUESHUS KOPHA anredpandyecKux
HaTypaJlbHOM CTENEHH, npeoOpa3oBaHUi
CTENEHH C palMOHAIBEHBEIM
nokasarejem, jJjorapupma,
KCTIONB3Ys TPH
HEOOXO0IMMOCTH
BEIYMCIIUTENIbHEIE
YCTPOMCTBA; MOJIB30BATECSA
OLICHKOM U MPUKHIKOM MPH
MpakTUYECKHX pacuerax;
BBIUMC/IATH 3HAYEHHUS
YKICIIOBEIX U OyKBEHHBIX
BBIP)XEHUH, OCYLIECTBIISA
HE0OXOAUMEIE
MIOICTAHOBKH U
npeoOpa3oBaHus
5.copMHPOBaHHOCTD V?2: onpenensts 3HaueHue | To4HOCTH BrinonHeHue
IpeACTaBIeHAH 00 OCHOBHBIX | (hyHKLIMHM MO 3HAUCHHUIO paLMoOHaJIBHOCTD U MPaKTUYECKUX U
MOHATHAX, MAEAX M METONAX | gprymeHTa NP Pa3IMuHbIX | MPABUIBHOCTD KOHTPOJIBHBIX
MATEMATHYSEEOTO aHaIH3a, crioco6ax 3afaHus NpUMEHEHUS 3aaHU’
12.copmupoBaHHOCTE (YHKIMK; CTPOHUTH MaTEMaTHIECKUX
npeacTaBieHui 06 OCHOBHEIX rpabHKH H3ydeHHBIX METOLOB ISt
MOHATUSAX MATEMATHIECKOTO | gyypkimid, ONMCBIBATE MO BBIYHCIIEHHS
aHanu3a v Mx CBOMCTBAX, rpadUKy W B POCTEMIINX | 3HAUEHNH QYHKIMHA U
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BJIaZICHUE YMEHHEM
XapaKTepu30BaTh NOBEICHHUE
(GyHKLHMH, HCTIOTB30BAHKUE
MOJy4eHHBIX 3HAHUM A7
OIMKCAaHUS ¥ aHATH13a PEeabHBIX
3aBMCUMOCTEN

ciyyasx o gopmyie
MOBE/ICHUE U CBOWCTBA
GyHKUUHE, HAXOQUTH T10
rpaduxy QyHKUUH
HauOOJBIIKE U
HaMMEHbIINe 3HAUYeHUS

MOCTPOCHUS UX
rpadukoB

4. BnajieHie CTaHIapTHBIMHU V3: pewats ypaBHEHHS, PanuoHnansHOCTE U Beinonnenue
MpUEMaMH PELUICHU NpOCTENIINE CHCTEMBI IPaBUJIBHOCTD NPaKTHYECKUX U
PaltHGR:IBEBE 1 ypaBHEHHIA, UCTIONB3Ys pelleHKs ypaBHEHUH U | KOHTPOJIBHBIX
UppalHOHAIILHBIX, cBoiicTBa QYHKIHMH ¥ UX CHCTEM ypaBHEHUI 3ajaHuit
TI0Ka3aTebHBIX, CTENIEHHBIX,
TPUTOHOMETPHYECKHX YPABHEHUH cpaga PRAIHENY
¥ HEPABEHCTB, UX CHCTEM; METOIEaMH, BIIOM
WCIIOJIE30BaHHE FOTOBBIX 4ucIe rpaduIecKim
KOMIIBIOTEPHBIX IPOTPamMM, B TOM
9yClie ISk TOMCKA ITYTH PEIleHHUS
¥ MJUTIOCTPALIUK PeLIeHHs
ypaBHEHHH U HEPABEHCTB
5.c(hopMHPOBaHHOCTh V4: BEIUUCIATH Onpenenenue Buaa Brinonnexnue
Tpe/ICTaBNeHni i 00  OCHOBHBIX | MPOU3BOJHEIE U GbyHKIUY, MPaKTUYECKUX U
TNOHATUSAX, MACSX H  METONAX | meppo0Opa3HEBIe NpaBUJIBHOCTD KOHTPOJIBHBIX
MATCMATIHGEROTS ST, 3MeMEeHTApHBIX QYHKIKM, | HAXOXJICHHS 3a7aHui

HCIIOJIB3Ys CIIPAaBOYHEIE MPOU3BOJHBIX

MaTepuaibl, UCCIeOBaTh | MEPBOOOPA3HBIX

GyHKLIUH HA GyHKIMHA, TOYHOCTD U

MOHOTOHHOCTb, HAXOUTh MOJIHOTA

HauOONbLINE U HCCIIeOBAHHUS

HavMEHbLINEe 3HAYEHHS byHKIMHA

GYHKLMMA, CTPOUTE

rpadMKd MHOTOYJIEHOB U

MPOCTEHLINX

panMOHANBHBIX QYHKIHMI C

UCIIOJIb30BAHUEM arrapara

MaTeMaTU4ecKoro aHallu3a,

BBIYHMCIIATE B MPOCTEHIINX

cilyyasx IUIoLaay ¢

HCIIOIE30BaHHEM

nepBooOpa3Hoi
4. BriajeHue CTaHIapTHBIMH V5: pewath OnpepeneHue B Brinonnexnue
npuéMamu peLieHns palyoHalbHEIC, ypaBHEHHUS U NPaKTUYECKUX U
palOHaJIbHBIX | NoKa3aTelbHbIE U HEPaBEHCTBA, KOHTPONBHBIX
HpPATHOHGIRHBIX, norapupmMuUecKre palLroHaIbHOE U 3aJaHui
MOKA3ATENBHBIX, CTENCHHBIX, | yyapyeyyd 1 HepaBeHCTBa, | MPaBUIIBHOE PELICHHE
TPUTOHOMETPHYECKHX YPaBHEHU npocTeliuke ypaBHeH#i,
1 HEPABEHCTS, HX CHCTEM UppalOHANILHEIE U HEpaBEeHCTB U UX
WCII0JIb30BaHHE FOTOBBIX

TPUrOHOMETPHUYECKUE CHCTEM pa3IuYHBEIMH

KOMITBIOTEPHBIX IMPOrpaMM, B TOM
YHUCJie OJis1 MOUCKa MYTH PELICHUSA
U WUTFOCTpALiX PELICHH
ypaBHCHI/Iﬁ 1 HCpaBCHCTB

ypaBHEHUs, UX CUCTEMBI,
COCTaBJIATH YPaBHEHUS U
HEpPABEHCTBA M0 YCJIOBUIO

METOJaMU
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3aJa4yu; UCIONb30BaTh AN
NpUOTMKEHHOTO PEeLIEeHUs
ypaBHEHUI U HEPABEHCTB
rpaduyuecKuii METOx

3. BlazmeHue meTonamu | V6: pacrio3HaBaTh Ha BrinosHenune BbINOIHEHHE
JIOKa3aTebCTB M AITOPUTMOB | yepTexax M MOJENAX TpeGOBaHHH YePUEHHs. | IPAKTHYECKHX U
PEIIeHHUs; yMEHHE UX NPUMCHATS, | ipocTpaHcTBeHHbIE opMbr | TPH MOCTPOCHUH KOHTPOJIBHBIX
rplapé):())ﬂ;gm . ;{1(‘)’;:3“::;::;: COOTHOCHTh TpEXMepHble | CPTEXKEH 3aaHui
Y p OGBEKTHI C MX OMUCAHUAMH, | LPOCTPAHCTBCHHBIX

3a1ad; . ¢uryp Ha MI0CKOCTH.
6.B1aieHUE OCHOBHBIMH H305paNCHUAMIL; CooTHeceHHUe
S —— aHAJIM3UPOBATh B3AUMHOE TPEXMEDHEIX
MPOCTPAHCTBEHHBIX pacronoxeHnue 00BEKTOB B ORI 6 W
reoMeTpUYecKX Ghurypax, ux MPOCTPAHCTBE; peIIaTh OMACAHHAMH.
OCHOBHBIX CBOMCTBaX; [JIAHUMETPUUECKUE U

. [TpaBUIBHOCTE U
c(OpMUPOBAHHOCTb YMEHHS npocreiimme

TOYHOCTB 3aIUCH
pacmo3HaBaTh Ha YEPTEKAX, CTEpeOMETpUIECKUE 3aa4n
MOJIEJISIX ¥ B PealbHOM MHpE Ha HAXOXKIEHHE YEUOBIT .
reoMeTpHyecKHe QUypsL; . reOMETPUYECKUX BETUYUH S Gk
MpUMEHEHNe H3Y4CHHBIX CBOUCTB | (nnyy yriioB, miomaien, 3aja4u
reoMeTpuuecKux Guryp u DEEEME) MaTeMaTu4eCKUMH
(hopMmyn Ams pelleHHs CHMBOJIaMU
reoMeTpUYECKUX 327184 1 33124 C | Y7: BBIUMCIATH 00beMbl 1 | [IoHOTA, TOUHOCTD U BeInoaHeHHE
NpaKTH4YE€CKUM COACPKAHUEM, JIomaau HOBerHOCTei/'[ NpaBUJIBHOCTDH npa}(pl/lqecxnx Uu
9.copMUPOBAHHOCTD MPOCTPAHCTBEHHBIX TeJ BBIYHCIIEHUH Y KOHTPOJBHBIX
MpeACTaBIeHHH O TIPY PEIIEHUN penlcHUH 3a1aHuil
HEO0OXO0MMOCTH TPaKTUYECKUX 3a/1aY, L A
J0KAa3aTebCTB MPH UCTIOMB3YS TIPH chgnbsyﬂ
0GOCHOBaHHH MATEMATHIECKHUX | HeoOXOTUMOCTH HeOGX0AMMbIE GOPMY LI
YTBEPXKACHUM ¥ POJIH CIPaBOYHUKHU U
aKCHOMATHKH B IPOBEECHUU BEIYMC/IUTENbHbIE
JENyKTUBHBIX PacCYAEHUM; | ycrpoiicTBa
10.0(1)01:1MI/Ip0BaHHOCTB V8: npoBoauTh JIoru4HOCTh, TOYHOCTH U | BEINOMHEHHE
TMIOHATHHUHOTO almnapara o JIOKa3aTeNIbHbIE TOJIHOTA MPaKTUYECKUX
OCHOBHBIM pasziesiaM Kypca paccyKIeHHs B XOMIe TIOKa3aTeNbCTBA TEOPEM, | KOHTPOIBHEIX
MaTeMaTUKH; 3HaHUM pelleHus 33124 YTBEPXKACHUHU, IEMM H | 34 1aypif
OCHOBHBIX TeOpeM, GopMyJT U T.A.
YMEHHUS UX NIPUMEHSATH;
YMEHHUS [OKa3bIBaTh TEOPEMBI
Y HaXOJUTh HECTAHAPTHEIE
CIIOCOOBI peLeHHUs 3a/1a4;
1.copMHUpOBaHHOCTH 31: 3HaueHue [TonHOTa ¥ TOYHOCTH | BEeInosiHeHHE
Mpe/CTaB/ICHHH O MaTEMaTHKe MaTeMaTU4YeCKON HayKH BOCIIPOU3BEACHUS MPaKTUYECKUX U
KaK 4aCTH MHUPOBO# KyJIbTYpBbI H JUJIsL pelleHys 3a/ay, OCHOBHBIX KOHTPOJIBHBIX
R BO3HMKAIOIIMX B TEOPUM U | MATEMaTHYECKUX 3a1aHui
gﬁﬁﬂ%jﬁﬁ?ﬁ?ﬁzzﬂm’ 0 MPAKTHKe; UPOTY K BTO | METOJIOB.
ke BpeMs orpaHu4eHHoCTs | [IpaBuibHOCTD

MaTeMaTHYECKOM S3bIKe SBIEeHHMH

IPUMEHEHUS

WHTCpIIpETallii U
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peajibHOro MHpa;
2.copMHPOBAHHOCTb
NpeACTaBICHUH o
MaTeMaTHYEeCKHX MOHATUAX Kak O
BaXKHEHIIMX MaTeMaTH4eCKUX
MOJEsX, TMO3BOJIIOIHX
OMUCHIBATh M H3y4yaTb pa3HbIE
TMIPOLIECCHI U SIBJICHUS; TOHUMAaHHUE
BO3MOXXHOCTH aKCHOMAaTHYECKOIo
TIOCTPOEHHUS MaTeMaTUYECKUX
TEOPHUI;

7.chOpMUPOBAHHOCTD
NpeCTaBICHUH O MpoLEeccax U
SIBICHUSIX, UMEIOLIUX
BEPOSITHOCTHBIN XapakTep, O
CTaTHCTUYECKUX
3aKOHOMEPHOCTSIX B PEalbHOM
Mupe, 00 OCHOBHBIX MOHSATHAX
3JIEMEHTAPHOU TEOpUH
BEPOSITHOCTEH; YMEHUH HaXOIUTh
Y OLIEHUBATh BEPOSITHOCTH
HACTYIUIEHUsI COOBITUH B
MPOCTEHIINX MPAKTUUECKHX
CHTYyallUsIX U OCHOBHBIE
XapaKTePUCTHKHU CITy4aiHBIX
BENIUYHH;
11.chopMUpOBaHHOCTE

YMEHUH MOIENUpPOBaTh
peanbHbIE CUTYaLUH,
KCCJIE0BATh IOCTPOEHHBIS
MOJIENH, UHTEPIIPETUPOBATH
TMOJIY4€HHBIH pe3yJIbTaT;
13.BnafieHue yMEHUAMHU
COCTaBJICHUS BEPOSATHOCTHBIX
MOJIeJIei [0 YCIOBHIO 3aJa4u U
BBIYMCJICHUS] BEPOSATHOCTH
HACTYIJICHHUs COOBITUH, B TOM
yyciIe ¢ IpUMEHEHUeM GopmyI
KOMOMHATOPUKU U OCHOBHBIX
TEOPEM TEOPHH BEPOSATHOCTEN,;
UCCIIEA0BaHUSA CIIyYaHbIX
BEJIMYUH I10 UX

MaTeMaTH4eCKHX METO/IOB
K aHaJIM3Y U UCCIEIOBaHUIO
TMPOLIECCOB U SIBICHUH B
MpUpoie 1 00IIeCTBE

NPUYMH UX
MCTIOJIB30BaHUS TIPH
peIIeHUH 3a/1au.

pacnpeseeHuIo.

6.BageHue OCHOBHBIMH | 32: OCHOBHBIE MNOHATHUA | IIpaBUIBHOCTB Brinonuenue
MNOHATHUAMH O  IUIOCKMX W | reOMETpPUM UM METOIBI | paCro3HaBaHUA Ha NPaKTUYECKUX U
NpOCTPaHCTBEHHbIX peleHus 3aaaq yepTexax U MOAEIX | KOHTPOJIBHBIX
reoMeTpuueckux  ¢urypax, ux NPOCTPAHCTBEHHBIX 3aJaHui
OCHOBHBIX CBOHCTBAX; dopm.

c(hOpMHPOBAHHOCTE yMEHHM T —

pacno3HaBaTh Ha qyepTexax,
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MOIENsIX U B pEaJbHOM MHUpe
reOMETPUYECKUE ¢urypsr;
MPUMEHEHHUE U3YYEHHBIX CBOKCTB
reOMETPHUECKUX ¢uryp %}
dbopmy st peLeHus
reOMETPUUECKHX 3a/layu U 3a1a4 C
MPaKTHYECKUM COIEPKAHUEM;

COOTHECEHHS
TpEXMEpHBIX
00BEKTOB € UX
OIKCaHUSAMH,
U300paXKEeHUAMH.
O60CHOBaHHOCTh
OMKCaHUsA B3aUMHOIO
pacroNoXeHUs
MPSIMBIX U TJIOCKOCTEN
B MPOCTPAHCTBE,
apryMEeHTUPOBAHHOCTh
CyxaeHuit 06 3ToM
pacIoNOKECHUH
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