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1. TACIIOPT ITPOI'PAMMBI YUYEBHOM JUCIHHUTIIJINHBI
MartemaTnka

1. 1 O6saacTh NpUMeHeHHsI TPOTPAMMBI

[IporpaMmma y4eOHOW JUCHUIUIMHBI  SIBISETCS YacThIO MIPOrPAMMBI  TOJTOTOBKH
CrienuanucToB cpennero 3BeHa B coorBeTcTBUU ¢ PI'OC mo cnemumanpHocT CIIO 35.02.02
TexHoorus J1ec03aroToOBOK.

1.2 Mecto y4eOHOIl IMCHMIUIMHBI B CTPYKType IPOrpaMMmbl NOATOTOBKH CIENHAJTHCTOB
cpelHero 3BeHa: 0a3oBas AUCLUILIMHA «MaTeMaTukay.

1.3 Heau u 3aga4u y4yeOHOUH IMCHUILIMHBI — TPeOOBaHMS K pe3y/JbTaTaM OCBOEHMS
Y4eOHOH IMCUMILINHBI:
Conepsxanue nporpaMMbl «MaTeMaThKay HapaBJIeHO HA JOCTHYKEHUE CICAYIONINX IeNIeH:
— obecrieyeHre cHOPMHPOBAHHOCTU TMPEJCTABICHUM O COLUMANbHBIX, KYIbTYPHBIX U
HUCTOPUYECKHX (PaKTOPAX CTAHOBJICHHS MaTEMATHKU;
— obecrnieyeHue CHOPMHUPOBAHHOCTH JIOTUYECKOTO, AJITOPUTMUYECKOTO W MAaTEeMaTHYeCKOIrO
MBIIIIEHUS,;
— obecrieueHre CPOPMUPOBAHHOCTH YMEHUH MPHUMEHSATH IMOJYYCHHBIC 3HAHUS NP PEIICHUH
pa3JIMYHBIX 3a/1a4;
— obOecrieyeHue  cPOPMHUPOBAHHOCTH  MPEACTABICHUH O  MaTeMaTHKE KakK  4YacTH
00IIeYeIOBeYeCKON KYNbTYpPhl, YHHUBEPCAIBHOM fI3bIKE HAaYKH, IO3BOJISIONIEM OIUCHIBAaTh U
M3y4aTh peabHbIE TIPOLIECCHI U SIBJICHUSI.

OcBoeHue coaepxkaHusi y4eOHON JUCHMIUIMHBI «MaTtematrukay o0ecreunBaeT JTOCTHKEHNE
CTYJEHTaMH CJIENYIOUINX PE3YIbTaTOB:
JIMYHOCTHBIX:

— c(opMUPOBAaHHOCTh MPEJICTABICHUH O MaTeMaTHKe KaK YHHBEpPCAJBbHOM S3bIKE HayKH,
CPEICTBE MOJIETUPOBAHUS SIBIIEHUI U MIPOLIECCOB, UAEAX U METOJIaX MAaTEMaTUKH;

— TOHMMaHHE 3HaYMMOCTH MaT€MaTUKH JUIsl HAyYHO-TEXHUYECKOT0 Iporpecca,

— ¢c(hOpPMHUPOBAHHOCTh OTHOILIEHUS! K MAaTEMaTUKE KaK K YacTH OO0IEeYEeIOBEYECKON KYIbTYpPbI
4yepe3 3HAKOMCTBO C UCTOPUEN pa3BUTHUSI MATEMATUKH, IBOTIOLIMEN MaTEMaTUHYECKUX HJICH;

— Ppa3BUTHUE JIOTMYECKOT'O MBIIUIEHUS, TPOCTPAHCTBEHHOI'O BOOOPAXKEHMS, aJTOPUTMHUECKON
KYJIbTYpPbI, KPUTUYHOCTH MBIIIJICHUS] Ha YPOBHE, HE0OX0IuMOM i Oyayuieil npodeccrnoHalbHON
NesITeIbHOCTH, AJIS POJIOJDKEHUS 00pa30BaHMs U caMOOOpa30BaHuUS;

— OBJIQJICHHME MaTeMaTUYECKUMHU 3HAHUSMU U YMEHHSIMH, HEOOXOAMUMBIMU B IOBCEAHEBHOMU
KU3HU, JUISI OCBOGHMSI CMEXKHBIX  €CTeCTBEHHOHAYYHbIX  JUCHMIUIMH M JUCIHUIUIUH
npoeCCHOHATBHOTO IMKJIA, JJIs TOJyYeHHs o0pa3oBaHMs B 00JacTsAX, He TpeOyIOMUX
yriayOJIeHHON MaTeMaTUYeCKOM MOArOTOBKH;

— TOTOBHOCTb U CIIOCOOHOCTh K OOpa3oBaHHIO, B TOM YHCIE CaMOOOpa30BaHMIO, Ha
NPOTSDKEHUH BCEH JKM3HU; CO3HATENIbHOE OTHOIIIEHHE K HEMPEPHIBHOMY 00pa30BaHUIO KaK YCIIOBHIO
yCHENTHON MPo¢eCCHOHATBHOU U 00IIIECTBEHHOM JeATETbHOCTH;

— TOTOBHOCTb M CIIOCOOHOCTb K CAMOCTOSITEIbHOW TBOPYECKOH M  OTBETCTBEHHOMU
JeSITeIbHOCTH; TOTOBHOCTh K KOJJIGKTHBHOM paboTe, COTPYJHHYECTBY CO CBEPCTHUKAMHU B
00pa3zoBarenbHON, OOIIECTBEHHO TOJIE3HOM, YYEOHO-HCCIEI0BATEIBCKOM, MPOCKTHOW W JIPYrHX
BUJIaX JCSTENbHOCTH;

— OTHOIIEHHE K MPO(eCCHOHATBHON NEATENbHOCTH KaK BO3MOXXHOCTH Y4YacTHSl B pEIICHUU
JIMYHBIX, OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOLIEHAIIMOHATBHBIX TPOOIIEM;

MeTanpeIMeTHbIX:



— YMEHHE CaMOCTOATEIBHO ONPENEATh LENH [JEATENIBHOCTH M COCTaBIATH  IIIaHbI
JESTEIIBHOCTH;

— CaMOCTOSITEJIBHO OCYILECTBJIATb, KOHTPOJIUPOBATH M KOPPEKTUPOBATH JEATEIBHOCTD;
HCIIOJIB30BaTh BCE BO3MOXHBIE PECYPCHI M1 AOCTHKEHHs ITOCTaBICHHBIX LICJIIEH U pealu3aluy
IUTAHOB JESATEIbHOCTH;

— BBIOMpATH YCIICIIHbIE CTPATETUU B PA3IMYHBIX CUTYAIHIX;

— YMEHHE MPOAYKTUBHO OOIIAaTbCd M B3aUMOJICHCTBOBaTbL B IIPOLIECCE COBMECTHOMU
NeSITeIbHOCTH, YYUTHIBATh TMO3ULUHN JPYTUX YYaCTHUKOB JESATEIBHOCTH, 3(pPEeKTUBHO pa3periaTh
KOH(JIUKTHI,

— BJAJCHUWE HaBBIKAMH [IO3HABATEIBHON, Y4eOHO-HCCIENOBATEIILCKOW W MPOCKTHOU
JeSITeIbHOCTH, HaBBIKAMU pa3perieHust Mpooiiem;

— CIIOCOOHOCTH U TOTOBHOCTb K CaMOCTOSTEJIbHOMY IIOUCKY METOJIOB PELIEHUs TPAKTUYECKUX
3a/1a4, IPUMEHEHUIO Pa3JIMYHBIX METOI0B I1I03HAHMS;

— TOTOBHOCTh M CHOCOOHOCTh K CaMOCTOSITEIbHOM HMH(OPMAIMOHHO-IIO3HABATEIbHOM
NEeSITeIbHOCTH, BKIIOYash yMEHUE OpPUEHTHPOBATHCS B pPa3IMYHBIX HCTOYHUKAX HH(pOpMaLUH,
KPUTHUYECKH OLICHUBAThb M HHTEPIPETHUPOBaTh HHGMOPMALINIO, TOIYyYAEMYI0 U3 Pa3IUYHBIX
HCTOYHUKOB;

— BJIQJICHUE SA3BIKOBBIMM CPEJICTBAMU: YMEHHE SICHO, JIOTUYHO M TOYHO M3JIaraTb CBOKO TOYKY
3pEHMs], HCIIOJIb30BATh a/ICKBAaTHBIC SI3bIKOBBIE CPEJICTBA;

— BJI3JICHUE HaBbIKAMM [IO3HABATENbHON pedeKCUN KaK OCO3HAHUS COBEpIIAEMBIX JeHCTBUN
Y MBICIUTENIBHBIX MIPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHMI, I'PAHULl CBOETO 3HAHUS U HE3HAHUS,
HOBBIX [T03HABATENIBHBIX 33144 U CPEACTB I UX JOCTHKEHHUS,;

— 1IeJeYCTPEMIICHHOCTh B MOUCKAX M MPUHATUU PELICHUH, cOOOpa3UTEIbHOCT U MHTYHIIMS,
Pa3sBUTOCTh IPOCTPAHCTBEHHBIX IPEJICTABICHUI; CHOCOOHOCTh BOCHPUHUMATH KpacoTy U
TapMOHHIO MUDA;

NpeIMeTHBIX!

— ¢c(hOpMUPOBAHHOCTH MPEACTABICHUN 0 MaTeMaTHKE KaK 4YacTU MUPOBOU KyJIbTYpbl U MECTE
MaTeMaTUKH B COBPEMEHHOM NMBHJIM3ALMK, CHOCO0AaX OINUCAHUS SIBICHUH pEaJbHOr0 MHpa Ha
MaTEMAaTHUYECKOM SI3BIKE;

— c(hOpPMUPOBAHHOCTh MPEJCTaBICHUA O MaTeMAaTUYECKUX MOHATHUSX KaK BaKHEHIIMX
MaTEMaTUYECKNX MOJEISIX, TO3BOJISAIOIMNX ONMKUCHIBATh U U3y4aTh Pa3HbIE IIPOLECCHI U SIBJICHUS;

— IIOHMMAaHHE BO3MOKHOCTU aKCHOMAaTUYECKOI0 IIOCTPOCHUS MATEMAaTUYECKUX TEOPUH;

— BJIAJICHUE METOAAMH JO0Ka3aTeIbCTB M aJITOPUTMOB DEIICHMs, YMEHHE HX IPUMEHSATH,
IIPOBOJIUTH JOKA3aTENIbHBIE PACCYKICHUS B XO/I€ PEIICHUS 3a/1a4;

— BJAJEHUE CTAaHIAPTHBIMM IIPUEMaMH pEUICHUS palUOHAJIbHBIX M HMPpalMOHAIbHBIX,
IIOKAa3aTeNbHbIX, CTENEHHBIX, TPUTOHOMETPUUYECKUX YPAaBHEHMII M HEPABEHCTB, MX CHUCTEM;
HCITOJIb30BAaHNE TOTOBBIX KOMITBIOTEPHBIX IPOTPaMM, B TOM YHCIIE JJI1 NTOMCKA IIyTH PELICHUS U
WUTIOCTPALVM PEIICHUS] YPaBHEHUI 1 HEPABEHCTB;

— ¢c(hOpPMUPOBAHHOCTH MPEICTABICHUNH 00 OCHOBHBIX MOHATHUSAX MAaT€MaTUYECKOTO aHajau3a u
UX CBOICTBax, BJaJICHME YMEHHUEM XapaKTepu30BaTh IOBeJeHHE (YHKIUH, HCIOJIb30BaHUE
MIOJIyYEHHBIX 3HAHUH /71 ONIMCAHUS U aHAJIN3a PEaJIbHbIX 3aBUCUMOCTEN;

— BJIAJICHUE OCHOBHBIMU IOHATHSMH O IUIOCKMX M IPOCTPAHCTBEHHBIX I'€OMETPUYECKUX
¢durypax, uX OCHOBHBIX CBOICTBaX;

— c(opMUPOBAaHHOCTH YMEHHUSI paclo3HaBaTh TIe€OMETpHUYecKHe (GUIypbl Ha dYepTexax,
MOJEJIAX U B PEAIBHOM MHUPE;

— NPHUMEHEHHE HW3YYEHHBIX CBOMCTB TeoMeTpuyeckux ¢uryp u Qopmyn ais pelieHus
TeOMETPUUYECKHX 3a/1a4 U 33]1a4 C IPAKTUYECKUM COACPIKAHUEM;

— c(opMUPOBAaHHOCTh MPEACTABICHUIN O MPOLECCAaX U SBICHUAX, UMEIOIINUX BEPOSITHOCTHBIN
XapaKkTep, CTAaTUCTHYECKHX 3aKOHOMEPHOCTSAX B PpEalbHOM MHPE, OCHOBHBIX IOHSTHAX
AJIEMEHTApPHOU TEOPUU BEPOSTHOCTEM;

— YMEHHMH HaxOIWTh U OLICHHWBAaThb BEPOSATHOCTH HACTYIUIEHHMsS COOBITMH B MpoOCTEHIINX
IIPAKTUYECKUX CUTYalUsX U OCHOBHBIC XapAKTCPUCTUKHU CIIyYalHbIX BEJIUYNH;



— BJIAQJICHUE HABBIKAMHU HCIIOJIH30BAaHMS TOTOBBIX KOMITBIOTEPHBIX MPOrPaMM IPH PEIICHUN
3a1ad.



2. CTPYKTYPA U COJIEP)KAHUE YUEBHOM JUCIHUILIAHBI

2.1 O0beM y4eOHOM TMCHUILIMHBI U BUAbI YU4eOHOI padoThI

Bun yueOHo# padoThl O0bem yacon
MakcumaJjibHasi yueOHasi HAarpy3ka (Bcero) 334
Oobsi3aTesibHAsT ayAUTOPHAs y4eOHAsi HATPY3Ka (Bcero) 234

B TOM YHCIJIC:

nabopaTopHbIE PaOOTHI -

NPAKTUYECKHUE 3aHATHS 30

KOHTPOJIbHAs paboTa -

KypCOBOM MPOEKT -

CamocrosiTesibHas padoTa o0y4yawiuerocs (Bcero) 100

B TOM 4HUCJIC:
CaMOCTOATCJIbHaA Hpopa60TKa AOMOJIHUTCIIbHBIX BOIIPOCOB U3

PEKOMEHI0BAaHHOM JINTEPATYPHI; 70
MTOWCK MH(POPMAITUH 10 TeMaM, TIPETHA3ZHAYCHHBIM JJIsI
CaMOCTOSITENILHOTO H3y4YeHUSI. 30

[Ipomexxyrounasi arrecramus B popme auddepeHnnpoBaHHOTO 3a4eTa 1
9K3aMeHa




2.2 TemaTn4ecKuii MJIaH U cOo/iepPkaHue Y4eOHOI JUCIUNIMHBI
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1 2 3 4 5 6
Paszngen 1.AnreGpa 28 6
Tema 1.1 PazBurue NOHATHS 0 YHCJIE 8 2
Maremaruka B MpakTUUecKoW nesiteabHoCcTH. Lenn u 3HaTh: 3HAYCHHE MATEMAaTUUECKON HAYKHU JUIS PEIICHHs 3a/1a4, BOZHHKAIOIINX B TEOPHU
3aJauyd  M3YYEHUs MaTeMaTHKH B  YUPEKICHHAX U [IPaKTHKE; 3HAUCHHE MMPAKTUKU U BOIPOCOB, BOZHUKAIOUIMX B CAMOW MaTeMaTHKE JJIst

1 cpeaHero npogecCuoHaILHOr0 00pa30BaHusl. 2 (hopMHpPOBaHUS U Pa3BUTUS MaTEMaTUYECKOW HayKH; UCTOPHIO PA3BUTHUS TIOHATHS 1

YHCIIa, YHUBEPCATIbHBIA XapaKTep 3aKOHOB JIOTMKH MaTeMaTHYECKUX PACCYKICHUH, HX
NPUMEHHMOCTh BO BCEX 00JIACTSIX YEIOBEUECKON e TEIbHOCTH.

5 JelicTBUTENBHBIE qucia. [TpubnmxeHHbIe 5 3HaTh U YMETh: HAXOJUTh A0COJIIOTHYIO U OTHOCUTEJIBHYIO NOTPELIHOCTH YHCEIl 1
BBIYHCIICHUS M BBIYHMCIIMTEIILHBIE CPEICTBA
AnreOpandeckass ¢gopMa  KOMIUIEKCHOTO  YHCIIA. 3HaTh KaK BBIIOJIHATH AEHCTBUS ¢ KOMIUIEKCHBIMHU YHCIIAMH B aJiredpandeckor popme,

3 HeiictBus ¢ KOMIUIEKCHBIMM ~ YHCIaMH B 2 HaXOJUTh MOJIYJIb U apT'yMEHT KOMIUIEKCHOTO Yuciia 12
anredpanveckoit dopme. I'eomerprueckas '
MHTEpPIPETanysi KOMIUIEKCHOTO YHCIIA.

[MpakTryeckoe 3ansTHe KomriekcHble Yncia YMeTb: BBINOIHATH JICHCTBHA C KOMIUIEKCHBIMH YHCIIaMH B anreOpandeckoit Gopme,

4 HaXOJUTh MOJYJIb U apT'yMEHT KOMIUIEKCHOTO Ynciia

Tema 1.2 Kophuu, crenenn u gorapugmsoi 20 4
5 CreneHn C [JCHCTBUTENBHBIM  IIOKa3aTelieM, UX 5 3HaTh: CBOMCTBA CTETIEHH M JIoTapudma; 1
CBOMCTBA. YMeTh: HaXOJUTh 3HAYCHUsI KOPHSI, CTENICHH, JJorapudmMa, Ha OCHOBE OTpe/IeIICHUs,
KopHu  HaTypalpHOM CTemeHM M3 4YHuCiIa M HUX HCIIOJB3Ysl IPH HEOOXOAUMOCTH HHCTPYMEHTAIIbHBIE CPE/ICTBA; TOJIb30BAThCS
CBOICTBA. MPUOIMKEHHON OIIEHKOW MPH MPAKTHUECKUX PacdeTax; BBIIOIHATE IPeoOpa3oBaHne
6 5 BBEIpaKeHUH, IpUMEHSIsl (POPMYJIBI, CBSI3aHHBIE CO CBOMCTBAMH CTEIIEHEH, JIorapu(hmMoB 1




1 2 3 4 5 6
7 [Ipaktraeckoe 3ansTHe. [Ipeobpa3zoBaHne CTETIEHHBIX 2 2mp
BBIPAKEHUHI 3HAaTh: CBOMCTBA CTCICHU U JIoTapudma;
Jlorapupm umcma. OcHOBHOE —JOrapH(MHUYECKOE YMeTh: HaXOUTh 3HAYEHUsI KOPHS, CTENICHH, JIorapu(ma, Ha OCHOBE OIIpeeIeHUs,
8 TOXECTBO. JleCATHIHBIC U HATypaJbHBIE JIOTapH(MBIL. 2 UCTIONB3Ys IIPH HEOOXOANMOCTH HHCTPYMEHTAIIBHBIE CPEACTBA; MOIb30BATHCS 12
[MpaBuna peiictBus ¢ norapudpmamu. Ilepexox k TIPUOIMKEHHOHN OIIEHKON NMPH MPAaKTHIECKUX pacyeTax; BHIIOIHATH IpeoOpa3oBaHne '
HOBOMY OCHOBaHHIO. BBIpaKCHUH, IPUMEHsIS (POPMYJIBI, CBI3aHHBIE CO CBOMCTBAMH CTETIEHEH, Torapu(hMoB
9 [pakTryeckoe 3anstue. Haxoxaenue norapugmos. 2 2mp
Camocmosmenvhas paboma.
CreneHu ¢ IeHCTBUTENLHBIM MMOKa3aTeneM. CBOMCTBA CTEIEHH C 10CP
JICHCTBUTEILHBIM MOKA3aTEIEM.
Paznen 2.0cHOBBI TPUTOHOMETPUH 40 6
Tema 2.1 OcHoBHbIe TOHATHSA. OCHOBHBIE 6 2
TPUTOHOMETpHYeCKHE TOXKIeCTBa
Pagnannas u rpagycHas Mepsl yria. CHHYC, KOCHHYC N
10 rpaiy PoLYT e e 2 3HaTh ¥ yMETh: BBIIOIHATH NIPe00pa30BaHIE BHIPAKEHUHN, TPUMEHSA (GOpMyIIbL, 1
TaHI'€HC M KOTaHT'€HC YHCIIa.
CBSI3aHHBIC C OCHOBHBIMH TPUTOHOMETPHIECKUMH TOXKJECTBAMH M X CICICTBUSIMH.
Tpuronomerpuyeckne byHKIMN YHCIIOBOTO .
3HaTh ¥ yMETh: BBIOIHATH IPE0Opa30BaHNE BHIPAKEHHUH, TPUMEHS (POpMyITEI
11 apryMeHTa. OCHOBHBIE TPUTOHOMETPUUECKUE 2 N 1
NPUBEJICHNUS., CYMMBI U Pa3HOCTH JIBYX YTJIOB., JBOWHOTO U TIOJIOBUHHOTO YTJIOB,
TOXJIECTBA U UX CJIEJCTBUSL. .
npeoOpa3oBaHusl CyMMbl TPUTOHOMETPHYECKUX (DYHKIMH B TPOU3BEICHUE U
[IpakTnueckoe 3aHSTHUE. Tpuronomerpuyeckue 2mp
12 2 HPOU3BEICHUS B CYMMY.
TOXJIECTBA
Tema 2.2 IIpeodpa3oBaHust mpocTeiux 10 2
TPUTOHOMETPHYECKHX BhIpaKeHMit
Dopmybl npuBeeHus. POpMyIIbI CYMMBI M Pa3HOCTH
13,14 | nByx yriioB. @opMyIibl IBOMHOTO ¥ NOJIOBUHHOTO 4 3HaTh ¥ YMETh: BBIIOJHATH IpeoOpa3oBaHue BEIPAXKEHUH, IPUMEHSST (YOPMYIIHI, 1
YTJIOB. CBSI3aHHBIE C OCHOBHBIMHM TPUTOHOMETPHUYECKUMH TOXKIESCTBAMHU M MX CIIECIICTBUSMH.
Dopmysbl npeodpa3oBaHus CYMMBI 3HaTh U YMETh: BHIIIOJIHATH MPE0Opa30BaHUE BBIPAKEHU, IPUMEHSST GOPMYJIbI
15,16 | TpuroHoMeTpuYecknX (YHKIHMHA B TPOU3BEICHUE H 4 MIPUBEICHHS., CYMMBI M Pa3HOCTH JIBYX YTJIOB., ABOWHOTO U TOJIOBHHHOTO YTJIOB, 1,2
MPOU3BEACHHS B CYMMY. IpeoOpa3oBaHKsl CyMMbI TPUTOHOMETPHUYECKUX (DYHKIHH B TPOM3BEICHNE U
17 [TpakTHueckoe 3aHsTHE. [IpeobpazoBanus 5 2mp TIPOU3BEICHUS B CYMMY. 1
TPUTOHOMETPUUECKHX BBIPAKCHUH
Tema 2.3 Tpuronomerpuyeckue ypaBHeHHsI 1 HEPaBEHCTBA 10 2
18 OO6parHble TpUroHoMeTpHiYecKkre QyHKINH: apKCHHYC, 5 3HaTh U YMETh: pelaTh TPUTOHOMETPUYECKIE YPABHEHHUS 1
APKKOCHHYC, apKTaHT€HC.
19 [IpocTeiimme TpUTOHOMETPUYECKUE YPAaBHEHHS. 2 1
20 TpuroHomerpuieckrue ypaBHEHHUS. 2
IIpaktuueckoe 3anarue. Pemenue npocTeimumx 2mp
21 TPUTOHOMETPUYECKHX BBIPAXKEHUN 2




1 2 3 4 5 6
22 Pemienue TpuroHOMETpUUECKUX ypaBHEHUHN U 2 YMeTh: pemaTh NpocTeiiine TPUroHOMETPUUECKHE YPAaBHEHUS U HEPABEHCTBA. 12
HEPAaBEHCTB
Camocmosmenvhas paboma.
Crioco0b1 pemeHus TPUrOHOMETPUIECKUX YpaBHEHHA. Pemenne 14CP
MPOCTEHIINX TPUTOHOMETPHUYECKUX HEPABEHCTB.
Pa3gen 3. ®yukuun, ux cBoiicTBa U rpapuku 38 2
Tema 3.1 ®YyHKUUHU U UX CBOHCTBA 20 2
Omnpenenenne yncioBoil ¢pyHkuun. CriocoObl 3a1aHus
23, (GyHKIHIH. OcnoBHbie CBOWCTBA  (QYHKIWH. 2 3HaTh ¥ YMETh: BBEIYUCIIATH 3HAUEHUs (PYHKIMH 110 3aJaHHOMY 3Ha4Y€HMI0 aprymenTa ipu | 1,2
I'paduyeckas HHTEPIPETALHA CBOKCTB. Pa3IMYHBIX crioco0ax 3agaHus (pyHKIUH, ONPENEIATh OCHOBHBIE CBOMCTBA YHCIIOBBIX
24 On;()lf:z[eneﬁne oOpaTHOH (YHKIMH, €€ CBOWCTBA H 2 (YHKIMH, HITTFOCTPUPOBATH UX Ha rpadukax; 1
rpaduk.
o5 Apudmernueckne  omepanuu  Hax  (QYHKIOHAMH. 2 CTPOUTH TpaMKHN N3yUSHHBIX (DYHKIHH, MIUTIOCTPUPOBATSH 110 TpadlKy CBOWCTBA 1
Cnoxnas ¢pynkiusa. Kommosunus GyHKOmi. 3JIEMEHTAPHBIX (PYHKINI; NCTIONB30BaTh MOHATHE (PYHKIMH IS ONIMCAHUS U aHAJIN3a
26 ITpeobpazoBanus rpadukoB GpyHKOMI (MapanIeIbHBINR 5 SaBI/ICI/IMOCTGI:/:I BEJINYNH; UCTIONB30BATh NPUOOPETEHHBIC 3HAHUS U YMCHUS B 1
MIEPEHOC, CHMMETPHSI, PACTSKEHHUE U CXKATHE) NPAKTUYECKON JEeATeIbHOCTH.
27 IMpakTryeckoe 3ansTue. IIpeoOpazoBanust TpaduKoB 2 2mp
GbyHKIMN
Camocmosmenvhas paboma. 10CP
3ameyarenbHble KPHUBBIC.
Tema 3.2 CTeneHHble, NOKa3aTelbHbIe, Jorapupmuyeckue u
TpuroHomerpuieckue pynknun. Ooparnoie 18
TPUTroOHOMeTpHuUYecKHe PyHKIMH
28 HP606Pa3ovBaHH’1 PalMOHAJIPHBIX M HPPAIMOHATIBHBIX 2 3HaTh U YMETb: BBIIOIHATH NIPE0Opa30oBaHus BbIpaXKeHUH, TpUMeHss HOPMYIILL, 1
BRIDAXKCHHH. CBsI3aHHBIE CO CBOMCTBAMHU CTEIICHEH, KOpHEH, JIorapu(MoB; HCIONb30BATh
29 IIpeobpa3oBaHusi CTCICHHBIX BHIPAXKCHHIA. 2 MpUOOpETEHHBIE 3HAHUS U YMEHHUS B IPAKTHUECKON AEITETbHOCTHU JJIs1 IPAKTHUECKHUX 1
30 [TpeobpazoBanus JIorapUPMUIECKIX BHIPAKECHHH. 2 pacueToB 1o GopMyaam anreOpsl, HCHOIb3YS IPH HEOOXOJUMOCTHU CIIPABOYHBIE 1
31 Hpeo6pagOBaHm anre6pap[qec[q/1x Bpra)KeHI/Iﬁ 2 MaTepuabl U HpOCTEfIH.IHC BBIYUCIIMTCIIBHBIC yCTpOﬁCTBa. 1,2
32 Crenennas GpyHkuus, ee rpaguk U CBOKWCTBA. 2 1
33 [MokazatenbHas QyHKUus, ee rpaguK U CBOWCTBA. 2 . 1
" 3HaTh U YMETh: BEIYUCISITh 3HAYCHUsT (DYHKIUH 110 3aJaHHOMY 3HaUCHHIO apryMeHTa
34 Jlorapudmrueckas GpyHKIw, ee rpaduK U CBOCTBA. 2 o 1
— TIPY pa3yIMuHBIX CII0c00ax 3a1aHus (GYHKIMH, ONPEEIISTh OCHOBHBIE CBOHCTBA
35 Tpuronomerputeckne  pyHKUMM, MX  CcBOHCTBA N 2 YUCIOBBIX (DYHKIMH, MILTIOCTPUPOBATEL X Ha rpa(UKax; CTPOUTH rpaUKU U3yUeHHBIX 1
g’g‘bHKH' 3 (YHKIWH, HILTFOCTPUPOBATE IO TPa(UKy CBOMCTBA JIEMEHTAPHBIX ()yHKITHIA.
paTHble  TPUTOHOMETPHYECKHUE YHKIUH, WX
36 rpaduKu 1 CBOMCTBa 2 !
Pa3nen 4. YpaBHeHMs, HEPABEHCTBA, CHCTEMbI 38
Tema 4.1 YpaBHeHUsI U HEPABEHCTBA, CUCTEMbl YPABHEHUIA. 16
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37.38 ParronaneHble 1 NppalMOHAIBHBIE YPAaBHEHUS U 4 YMCTE:Z pelnIaTe pannoHaIbHbIE, TIOKa3aTeNbHbIE, JIOTapH(pMUIECcKIe, CBOIAIINECS K 12
CHCTEMBI, OCHOBHbIC IPUMBbI UX PEIICHHS. JVHEWHBIM M KBaJIpaTHBIM, a TAK)KE aHAJIOTMYHbIC HEPABEHCTBA
ParnonansHBIe 1 HppanMOHAIbHbIC HEPABEHCTBA
39,40 | cucTteMbl HEpaBEHCTB, OCHOBHEIC IIPUMBI UX PEUICHUS. 4 1,2
Mero1 UHTEPBAIIOB.
IToka3aTenbHbIE ypaBHEHUS U HEPAaBEHCTBA, OCHOBHbBIC
41,42 | npuMBI X PEIIEHHS. 4 1,2
43,44 Jlorapudmudeckue ypaBHEHHI 1 HEPaBEHCTBA, 4 12
OCHOBHBI€ ITPUMBI UX PELICHHUS.
Tema 4.2 Ucnonb30BaHue CBOMCTB U rpapuMKoB QyHKUUI 6
NP pelieHUH YPABHEeHHIl M HEPaBeHCTB.
45 I'paduaeckoe pemieHne HEPaBEHCTB 2 YMeTs: penrats anredpandecKue ypaBHEHNUs], HEPaBEHCTBA, CUCTEMBI rpadIeCcKuM 1
I'paduaeckoe pemienne ypaBHEHUH, HEPaBSHCTB U METOIOM
46,47 4 1,2
CHCTEM
Camocmosmenvuas paboma.
[TpumeHneHne MaTeEMaTHIECKUX METOJOB JUIS PEIICHHS 16CP
coJiepKaTenbHbIX 3aa4 U3 Pa3JInYHbIX 00JacTel HAyKU U
MPaKTHKH.
Pasgen S. Hayaja MaTeMaTH4eCKOro aHaJIM3a 50 6
Tema 5.1 IlocienoBaTeJJbLHOCTH 2
Omnpenenenne YHCIIOBOMH TIOCIIEI0BATENILHOCTH, 3HaTh: ONpeeIeH s YUCIOBOH 1TOCIIEeJ0BATEIbHOCTH, TIPEiesia MOCIeA0BaTeILHOCTH,;
48 npezena mocienoBarenbHOCTH. HaxokneHwe N - ro 2 YMETh: HAXOJWTh MPEETIbI T0CIEI0BaTEIbHOCTEH,; 1
WISHA T0CIIeJ0BATEIbHOCTH, CYMMBI.
Tema 5.2 Tpenen GyHKuuu 6 2
49 OnpvezleneHHe npenena GpyHkuuu B Touke. OCHOBHBIC 2 3HaTh: ONpEeeIeH s YUCIOBOH ITOCIIEI0BATEIBHOCTH, TIpe/ielia MOCIeA0BaTeIbHOCTH 1 1
CBOMCTBA NPEIENOB. npeznena GyHKINY;
50 Brruncienue npeaesioB B ToUke M Ha OECKOHEYHOCTH. 2 YMETh: HAXOIMTh MPEEIb OCIEA0BATEIbHOCTEH, HECTIOXKHBIX (DYHKITHH. 1
51 [Ipaktueckoe 3ansTHe. BrluncieHue mnpenenos 2 2mp YMeTh HaxOIUTh TPEENbl OCIeI0BATEILHOCTEH, Tpeenbl QYHKIUN B TOUKE U Ha
(hyHKIMH 0GECKOHEYHOCTH.
Tema 5.3 [IpousBogHas GpyHKIMH 18 2
OnpezneneHve MNPOU3BOJHOM U €€ MEXaHMYECKHUH 3HaTh U YMETh :HaXOJUTh IIPOU3BOHBIE 3JIEMEHTAPHBIX (DYHKIHH;
52 cmbica. [IpaBuna u dopmynsl nuddepeHInpoBaHUs. 2 pemars 3a/1auy MPUKJIAJHOTO XapakTepa Ha HaXOK/IeHHE HanOOoJIbIIero ¥ HaMMEHbBIIEr o 1
Brluncnenue npou3BoAHON B TOUKE. 3HAYCHMSI.
53 JuddepennnpoBanue 3eMEeHTapHBIX QYHKIUH. 5 3HaTh: T€OMETPUUECKUH CMBICII npongBomjoﬁ; 12
YMETb COCTABIISITh YPaBHEHUE KacaTeIbHON M HOpMaJIH.
54 IIpaktuueckoe 3aHATHE. JuddepenumpoBanue 2 2mp
byHKIIH]
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55 T'eomeTpuuecknil CMBICI TNPOU3BOAHON. YpaBHEHUE 2 3HaTh: IPUKIATHON XapaKTep IPOU3BOJHOMN; YMETh: PemIaTh 3aaqi MPUKIATHOTO 1
KacaTelbHOM 1 HOPMaJIH. XapakTepa Ha HaXOKACHHE HanOOIBbIIETO M HANMEHBIIET0 3HAYCHNS.
Bropast nponsBoHas, ee PU3NIECKUI CMBICIL. 3HaTh ¥ yMETh :HAXOAWUTH IPOM3BOAHBIC SIIEMEHTAPHBIX (PYHKINH;
56 2 pemars 3a/1auy MPUKIAIHOTO XapakTepa Ha HaXOXK/IeHHe HauOoJbIIero 1 HauMenbmero | 1,2
3HAa4YeHUs
5758 [IpumeHeHHne TPOU3BOIHOM K HCCIIeIOBaHUIO (QYHKINI 4 3HaTh: TEOMETPUUYECKUH CMBICI IIPOU3BOHOM; 12
' Y ITOCTPOEHHIO IpaduKoB. YMETb COCTABJIATh YpaBHEHHE KacaTeJIbHON 1 HOpMau. '
IIpunoxenus MpoU3BOJHON K PEIICHUIO MPHUKIATHBIX 3HaTh: MPUMEHEHUE MAaTeMAaTHYECKUX METOOB K aHAJIN3y U MCCIIEJOBAHUIO IIPOLIECCOB
59 3a1a4 2 U SIBIICHUI B IPUPOJIE U 00IIeCTBE 2
YMETh: HAXOAWUTh TPOM3BOAHBIC SJIEMEHTAPHBIX (PYHKIIMI; HCIIOJIB30BATh IIPOU3BOAHYIO
60 [Ipou3BoaHas B IPUKJIAAHBIX 330adaX 2 JUIS TIPOBEJICHUS TIPHOJIVKECHHBIX BBEIYMCICHUH, peIIaTh 3a/1a4i MPHUKIIAJHOTO XapakTepa 2
Ha HaXOX/ICHHE HauOOJIBIIETO M HANMECHBIIETO 3HAYCHHS
Tema 5.4 IlepooOpa3Hast QyHKIMH U HHTErpas 24 2
IMonstue IePBOOOPA3HOM ¢GbyHKIHN.
61 Heompenenenuplii  MHTCrpal ©  €ro  CBOWCTBA. 2 3HaTh U yMETh HAXOUTh HEONPEICIEHHBIE HHTETPAIBI OT HECTOKHBIX (PYHKIIHIA, 1
OcHOBHBIE TaOJIMYHbIC HHTETPABI. BBIYMCIIATh B IPOCTEUIINX CAyYasx MJIOLWAAN U 00BEMEI C UCIIOJIE30BAHUEM
62,63 | HemocpencrBeHHOE MHTETpUpOBaHUE (DYHKIUM. 4 OIIPEAEICHHOTO NHTETPAJIa; UCIIOIb30BaTh IPHOOPETCHHBIC 3HAHUS U YMEHUS B 2
OnpezneneHHbIH UHTETpal U €r0 OCHOBHBIC CBOMCTBA. NPAKTUYECKOH NEATENBHOCTH JUIsl PEIIEHHS IPUKIA/HBIX 337124,
64 Berunciienue onpeaeneHHbIX HHTErpaioB 1o (Gopmyse 2 1
Hprorona-JleliOHua.
65 IIpakTnueckoe 3aHATHE. BhluncieHHE ONpPENEIEHHbIX 2 2mp
MHTETPAIOB
66.67 [pocreitmme TIPUIIOKEHHS OIIPEAEICHHOTO 4 YMeTh: BEIYUCIAT B POCTEHIINX CIIydasix IUIOMAi U 00BEMbI C HCIIOJIb30BAaHUEM 12
MHTETpaja. OIIPEAEICHHOTO NHTETpaIa.
Camocmosmenvras paboma. 10CP
[TputoskeHns: ONpeIeICHHOTO HHTErpaa.
Pasznen 6. KomOnHaTOpUKA, CTATUCTHKA U TEOPHS 34 4
BepPOSITHOCTeii
Tema 6.1 D1eMeHTHI KOMOMHATOPUKH 18 2
68,69 OcCHOBHbIC TOHATHS KOMOMHATOPUKH(pa3MeLeHus, 4 3HaTh ¥ YMETh: PEIIaTh MPOCTEHIITHE KOMOMHATOPHBIC 3a7a4l METOIOM Tiepedopa u ¢ 1
TIEPECTAHOBKH M COYETAHMs) HCIOJIb30BaHUEM U3BECTHBIX (DOPMYIT;, HCTIOIB30BaTh MPHOOPETEHHBIC 3HAHUS U YMEHHSI
70 bunom Hetorona. Tpeyronsuuk Ilackans 2 B MIPAKTUYECKOM ASSITEIHPHOCTH U B MOBCEIHEBHOM KU3HH IS aHATN3A PEATbHBIX 1
71 [IpaxTrdeckoe 3aHsATHE. DIEMEHTH KOMOUHATOPUKH 2 21mp YHUCJIOBBIX JAHHBIX 2
Camocmosmenvras paboma.
DJeMeHThl KOMOMHATOPHKH C TIOBTOPEHUSIMH U O€3 TOBTOPEHUH. 10CP
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Tema 6.2 D1eMeHTBI TeOPHH BePOATHOCTEH 8 2
72 CoObiTHsl, Buabl  coObiTuit.  Omnepanuu  Han 2 3HaTh U YMETh: pelarh HpocTeiinne KOMOMHATOPHBIE 3a/la4d METOAOM Iepedopa u ¢ 1
COOBITHSIMH. HCIIOJIb30BaHMEM M3BECTHBIX ()OPMYJT; BEIYUCIIATE B IPOCTEHIIMX CITydasX BEPOSTHOCTH
73 BepositHOCTB cOOBITHS. Kaccuueckoe u cTaTUCTHYECKOS 2 COOBITHH; HCIIOIB30BATH HpH?GpeTeHHLIe 3HAHMS M YyMEHHS B TpakTHueckod | 1,2
oIpeieNleHUe BEPOSTHOCTH. JIeATENIbHOCTH U B IIOBCEAHEBHO M3HU ISl aHAIN3a PEaIbHBIX YHCIOBBIX JaHHBIX
74 CrnoxeHre 1 yMHOKEHHE BEPOSTHOCTEH. 2 1,2
75 IIpakTryeckoe 3ansTue. BeposaTHOCTH cOOBITHS 2 2mp
Tema 6.3 D1eMeHTBI MaTeMaTHYCCKOI CTATUCTHKH 8
JluckpeTHas ciydaliHas BeIMYUHA, 3aKOH €€ 4 3HaTh ¥ yMETh: pelIaTh MPOCTeHIIe KOMOWHATOPHBIE 331a4l METOIOM Tiepedopa 1 ¢
76,77 | pactupeneneHus. YucI0BbIE XapaKTEPUCTHKN TUCKPETHO] HCIIONB30BaHHEM M3BECTHBIX (hOPMYJI; BEIYHCIIATH B POCTEHIMX Clydasx BepostHoctH | 1,2
CIIy4aitHO! BEJTMUMHBI. COOBITHII; NCTIONB30BATh IPUOOPETEHHbIEC 3HAHNS M YMEHHUS B IIPAKTHIECKOMN
ITonsaTHe 0 3a1auax MaTeMaTHYECKOM CTAaTUCTHUKH. 4 JIeATENIbHOCTH U B IIOBCEAHEBHO KM3HU JUIsl aHAJIN3a PEabHBIX YHCIIOBBIX JIAHHBIX,
78,79 | Bribopounslii MeToa. ['eHepanbHast COBOKYITHOCTD, NpPE/CTAaBICHHBIX B BUJC IPadUKOB U AUArpaMM, a TaKXKe [T aHaau3a HHGOpMAIUU 1,2
BBIOOpKA, CPE/IHsIsl BHIOOPOYHAs, ME/IMaHa. CTaTUCTUYECKOTO XapaKTepa
Pasnea 7. Teomerpus 106 6
Tema 7.1 KoopauHaTsl 1 BeKTOPBI 30 2
80 BekTopsl, BEeKTOpHBIC BETHIUHBI. BHIBI BEKTOPOB. 2 1
81 JleficTBUs Hall BEKTOPAMH. 2 1
IIpsiMoyronbHas cucTeMa KOOPAUHAT B IPOCTPAHCTBE. 4 3HaTh: NPE/ICTABICHUE O BEKTOPHBIX BEJIMUMHAX, BUJIbI BEKTOPOB;
82,83 | Koopaunatsl Bektopa. JleiicTBus Ha/l BEKTOpaMHU B YMETh: BBIIIOJHAT JEHCTBUS HAJl BEKTOpPaMHU HaXOAUTh JUIMHY BEKTOpA, YTOJ MEXKIY 1,2
KOOpJAMHATaX. BEKTOPaMH, COCTABIIATh yPaBHEHUS NPSIMOH, TNIOCKOCTH.
JmHa BekTopa. PaccTosHue Mexay ABYyMS TOUKaMU. 2
84 CkansipHO€ MPOU3BENCHNE BEKTOPOB. YTOJ MEXKIY 1,2
BEKTOpPaMH.
85 IIpakTuueckoe 3aHsTue. BEKTOpPHI B IPOCTPAaHCTBE 2 2mp
86 YpaBHEHHUE NPSAMOI Ha IUIOCKOCTH. Y paBHEHUE 2 1
TUIOCKOCTH. YpaBHEHHE c(epBhl.
87 Permenne npukiaHbIX 3a/1a4 C UCTIOIB30BAHIEM 2 12
KOOPJHMHAT ¥ BEKTOPOB.
Camocmosmenvuas paboma. 14CP
YpaBHeHUs NpsMBIX Ha IIOCKOcTH. KpuBble BTOpOro nopsijika.
Tema 7.2 IIpsAiMble U NJIOCKOCTH B NPOCTPAHCTBE 26
Jloruueckas cTpykTypa cTepeoMeTpun. AKCHOMBI 2 3HATh ¥ yMETh:
88 CTepEOMETPHUH U CJICACTBUSA U3 HUX. B3anmHoe pacro3HaBaTh Ha 4YepTekax U MOAEIISIX IPOCTPAHCTBEHHBIE (POPMBI; COOTHOCHUTD 1
pacIoio’KeHHe NPSIMBIX B IPOCTPAHCTBE. TpeXxMepHbIe 00BEKTHI C UX OMUCAHUAMHE, HU300PKEHUSIMH;
89 [TapanmrenbHOCTH IPSMOMN U IMIIOCKOCTH. 2 OTIMCHIBATh B3aMMHOE PACIIONIOKEHHUE MPSMBIX U IUIOCKOCTEH B IPOCTPAHCTBE; 1

IlapanienbHOCTh MIIOCKOCTEN.

AHATM3UPOBATH B MPOCTEUIITUX CITyYasiX B3aMMHOE PACIIOJIOKEHNE 00BEKTOB B
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IlepneHauKyIAPHOCTD NPSAMOM U IVIOCKOCTH. 4 HPOCTPAHCTBE;
90,91 | IlepneHAMKYSp M HAKIOHHAS K TUIOCKOCTH, YroOJ n300pakaTh OCHOBHBIC MHOTOTPAHHUKH M KPYTJIbIC TEJIa; BRIOJIHATH YEPTEHKH IO
MEXKIy IPSAMOU U IIIOCKOCTBIO. YCIIOBHSM 337134,
92 JBYTrpaHHbLi yroil. YToJ MeXK/1y TIOCKOCTAMH. 2 CTPOUTH MPOCTEUIINE CeUeHNUs Ky0a, TPU3MBI, TUPAMHU/IbI;
[lepneHAUKyYIAPHOCTD MIOCKOCTEM. pelmaTh IPOCTENIINE CTEPEOMETPUUYECKHE 3aJa4l Ha HAXOXKACHUE TEOMETPUIECKUX
93 [MapannensHoe npoexTupoBanue. M3o0paxkenue Guryp 2 BEJIMYUH;
B CTEPEOMETPHHU. HCTIONB30BAaTh MPU PEIICHUH CTEPEOMETPUIECKHX 3aa4 MITAHUMETPHUIECKHIE (PAKTHI U
94 OproroHansHOe mpoekTHpoBanue. ITnomans 2 METOJBI;
OpPTOrOHAJILHOMN MPOEKLUU. MIPOBOJUTH JOKA3aTENbHBIE PACCYKACHUS B XOJ€ PEIIECHH 3a1ay.
95 Pemenue crepeoMerpuueckux 3amgad 2
Camocmosmenvhas paboma. 10CP
[Tpoekuuu NpoCTPaHCTBEHHBIX (PUTYp Ha IIOCKOCTb.
Tema 7.3 MHOrorpaHHUKH 26 2
96 MHororpaHHsIii yroi1. MHOrOrpaHHHKH. 2 3HaTh ¥ yMETh: UCIIOIH30BaTh MPUOOPETEHHBIC 3HAHNS M YMEHUS B IIPAKTHUCCKOH 1
97 IIpu3sma, BUABI TPHU3M. 2 JIeSITeTHbHOCTH U B IOBCETHEBHOM *KU3HHU JUIs UCCIIEIOBAHUS (MOJEITHPOBAHU) 1
1 2 3 4 5 6
98 [Mapannenenune; ] ¥ ero CBOMCTRA. 2 . . 1
HECJIOKHBIX MPAKTHYECKUX CUTYallUii Ha OCHOBE U3Y4YEHHBIX (POPMYJI U CBOKMCTB (QHTYD, a
IInomans MOBEPXHOCTH MPU3MBI, TapaJuIeIenuIe a, 2 . .
99 Ky6a TaKKe JUISl BBIYUCIICHHUsI 00BEMOB U ILIOLIAIeH MOBEPXHOCTEH MPOCTPAHCTBEHHBIX TEI 1,2
- NP PELICHUHU NMPAKTHYECKUX 3a]1a4, UCTIOJB3YsI PU HEOOXOAMMOCTH CIIPABOYHHUKU H
100, [Mupamuna, BUABI THpaMuU. 4 pup P - Aad, yanp - P
101 BBIYHCIIUTENbHBIE YCTPONUCTBA. 1
3HaTh U YMETh: PaclO3HABATh Ha YEPTEHKAX U MOJIENISIX NPOCTPAHCTBEHHBIE (GOPMBI;
102 IInomaap MOBEPXHOCTH MHPAMHUIBL. 2 1
COOTHOCHUTB TPEXMEpPHBIE O0OBEKTHI C UX ONHUCAHUAMH, H300paKEHUSIMH; OIIICHIBATD
VYceueHHas  mupamuaa. llnomags  MOBEPXHOCTH 2 . )
103 - B3aMMHOE PACHOJI0KEHHE MPSAMBIX U INIOCKOCTEH B IPOCTPAHCTBE; aHATU3UPOBATh B 1
CEUCHHON MUpPaMUIBL. .
Y PAMAL MIPOCTEHIINX CITy4asix B3aMMHOE PACHOJIOKEHNE OOBEKTOB B IPOCTPAHCTBE;
104 Ceuenus B mpu3Me, napajenenumnesie, Kyoe, mupamuse 2 12
il
105 IIpaktnyeckoe 3ansTHEe. HaxoxaeHuwe 311€MEHTOB U 2 2np n300pakaTb OCHOBHBIE MHOTOTPAHHHUKH M KPYTJIbIE TeJa; BBIIIOIHATH YEPTEXKHU 110
IUIOIA/IeH TOBEPXHOCTEH MHOIOIPaHHHUKOB YCIOBUSIM 33/1a4; CTPOUTH IPOCTEHININE CeUSHMs Ky0a, IIPU3MBI, TMPaMUJIBI; peIaTh
MIPOCTENIINE CTEPEOMETPUUECKHUE 3a/1a41 HA HAX0KJEHHE T€OMETPHUUECKHUX BEJTUUNUH;
HCIIONIb30BaTh MPU PEIICHUH CTEPEOMETPUIECKHX 3aJay MIAHUMETPHUIECKHIE (PAKThI U
METO/Ibl; IPOBOAMTH 0KA3aTEJIbHBIE PACCYKJCHHS B XO/€ PELICHUS 3a4a4.
Camocmosmenvras paboma.
CuMMeTpHs Ha TUIOCKOCTH U B IPOCTpaHCTBe. M3roToBieHne 6CP
MaKEeTOB BBITYKJIBIX 1 HEBBIITYKJIBIX MHOTOTPAHHUKOB.
Tema 7.4 Tes1a 1 NOBEPXHOCTH BpallleHUS
8
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106 Hunwaap, ero pa3BepTka W IUIOMIANh ITOBEPXHOCTH. 2 3HaTh U yMETh: HCIOIH30BAThH IPUOOPETCHHBIC 3HAHUS M YMEHHS B MPAKTHIECKON 12
CeueHnst TWIHHIPA. JeSITeTPHOCTH U B TIOBCETHEBHOM KHU3HHU U UCCIIENOBAHUS (MOJCITHPOBAHI) !
Konyc, ero pasBepTka U IUIOIIAAb I[TOBEPXHOCTH. 2 HECJIO)KHBIX MPAKTHYECKUX CUTYallil Ha OCHOBE N3y4YeHHBIX (popMylt u cBOiicTB duryp, a
107 Ceuenns KoHyca. Y CEUCHHBIN KOHYC, €T0 pa3BepTKa H TaKXKe ISl BRIYUCIICHIS 00hEMOB U IUIOMIAZCH TOBEPXHOCTEH MPOCTPAHCTBEHHBIX TEI 1,2
TUIOIMA b MoBepXHOCTH. CeueHns ycedeHHOTO KOHyca TIPH PEIICHUN MPAKTHIECKUX 32144, HCIIOJIB3Ys IIPH HEOOXOTMMOCTH CIIPABOYHUKH H
108 Map u chepa, Ceuenns mapa u cepsl. [loBepxHOCTD 2 BBIYHUCIIUTEIBHBIE YCTPONUCTBA. 1
cepsL 3HaTh ¥ YMETh: PaCIIO3HABAThH HA YEPTEkKAX M MOJIENIAX MPOCTPAHCTBEHHBIC (POPMEI;
[IpakTHueckoe 3aHsATHE. Haxok[IeHHE JIEMEHTOB U 2 2mp COOTHOCHTH TPEXMEPHBIC OOBEKTHI C UX ONMMCAHHUSIMH, H300paKEHUSIMH; ONKICHIBATH
nﬂomaﬂe[}’[ HOBerHOCTefI TEJI BpallleHU B3aMHO€ PACIIOJIOKCHUEC MTPAMBIX U IMJIOCKOCTEHU B MPOCTPAHCTBE; aHAJIU3UPOBATH B
MPOCTEUNINX CIYYasX B3aUMHOE PACIIOIOKEHHE 00BEKTOB B MPOCTPAHCTBE; H300pakaTh
OCHOBHBIC MHOTOTPAHHHUKH U KPYTJIbIC TEJa; BBIMOJHATH YSPTEKHU MO YCIOBUIM 3a]1a4;
CTPOHTH TPOCTEHIINE ceUeHUs Ky0a, MPU3MBL, THPAMHUIBL; PEIIaTh IpocTeie
CTepEOMETPUICCKHUE 3a/1a4H Ha HAXOXKJCHUE TeOMETPUICCKUX BEITMYNH; HCIIOIE30BATh
109 TIPH PEUICHUN CTEPEOMETPHUCCKIX 3a/1a4 IUTAHUMETPHIeCKUe (PaKThl U METOIBL;
MIPOBOJIUTH OKA3aTEeIbHBIC PACCYKACHHUS B XOJI¢ PEIICHHS 3a1ad.
Tema 7.5 N3mepenusi B reoMeTpuu 16
110 O0bem u ero m3mepenue. MuterpanbHas Qopmyna 2 5 1
o0beMa 3HaTh U YMETh: UCIIOJIb30BATh PHOOPETEHHbIC 3HAHKS U YMEHHUS B IPAKTUYECKON
111 O0BeM MPU3MBL, apajuleNenunena, Ky6a. 2 NEATEIILHOCTH M B IOBCETHEBHOM »KU3HHU JIJIS1 KCCIIEJOBAHMS (MOJZ[CJ'II/IpOBaHI/ISI) 1,2
112 OGBEeM IHPaMUIBL. 2 HECJIOKHBIX IPAKTUYECKUX CUTyallMi Ha OCH?Be I/ISy‘IeHHLIXu(bOpMyII U CBOICTB ¢uryp, a 12
O6BEM yCeueHHOH MTHpPaMUIbL. TaKXkKe IJIs1 BRIYUCIICHUS 00bEMOB U IDIOIIAAeH HOBerHO6CTeI/I MIPOCTPAHCTBEHHBIX TEJ '
TIPH PEIICHUN MPAKTUISCKUX 3214, HCIIOJB3Ys IIPH HEOOXOUMOCTH CIIPABOYHUKHU H
Ei ggizx E::;Ifspa' ; BEIYUCITUTEIBHEIC YCTPOMCTBA. i;
115 O06beM yceueHHOTO KOHyca. 2 1
116 O0bem mapa. 2 1,2
117 [Momobue Tenm. OTHOMICHHUS IIIOMIANCH MOBEPXHOCTEH 2 1
1 00bEMOB MOJTOOHBIX TEIL.
Bcero 334 (234+100CP)

Jj1g XapakTepUCTUKU YPOBHSI OCBOCHUSI yUeOHOT0 MaTepHala UCIoIb30BaHbl 0003HAYEHHUS:

1- o3HakoMuTENnbHBIN (y3HaBaHUE paHEe U3YYEHHBIX OOBEKTOB, CBOWCTB);

2- PENpOIYKTUBHBIN (BBIIOJIHEHUE NESATEIHHOCTH MO 00pa3Ily, HHCTPYKIIMH WIIHA TIOJ] PyKOBOJICTBOM);

3- TPOAYKTHBHBIN (IUIAHUPOBAHHE M CAMOCTOSATEIBHOE BHIMOIHEHHUE JIEITEbHOCTH, PelIeHne MpoOIeMHBIX 3a/1a4).
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3 YCJOBUS PEAJIN3AIINY YUEBHOM JUCIUILIUHBI

3.1 TpeGoBanusi K MUHHMAJIbHOMY MATePHAJIBLHO-TEXHHYECKOMY 00ecre4YeHH 0
Peanuzarus yueOHOM TUCIHUIUIMHBI TpeOyeT HATMUKs y9eOHOro KaOMHEeTa MaTEeMAaTHKH.

O6opynoBanue yaeOHOTo KabUHeTA!

- I0CA/I0YHBIE MECTa MO0 KOJUYECTBY 00YyUaIOIINXCS;

- pabouee MeCTO Iperno1aBaTes;

- KJIacCHAasl JTOCKa;

- HarJsAAHbIe TOCcOOHS (TIJIaKaThl, MAKETHl TEOMETPHUYECKUX (Uryp);

- KOMILJIEKT y4eOHO-METOUYECKON JOKYMEHTAIIHH.

Texuuveckue cpeacTBa OOyUCHHUS:
- MyJIbTUMEUA 000pYyI0OBaHHE.

3.2 UudopmanuonHoe odecneyeHue 00yueHus

OCHOBHBIE HICTOYHUKH:

1 MonotHukoBa, A. A. MaTtemartuka Ui IOpUIMYECKUX KoOJUlemkell : ydueOHuk / A. A.
MonotaukoBa. — Cankt-IletepOypr : Jlanp, 2020. — 496 c¢. — ISBN 978-5-8114-4422-9. —
Texcr:  snextpoHHslid /  JlaHb  :  3JEKTpOHHO-OMONMOTe4yHass  cuctema. —  URL:
https://e.lanbook.com/book/131012 (mata oOpamienus: 13.06.2021). — Pexxum gocrtyma: st
aBTOPU3. MOJIb30BATENCH.

JlonoJIHUTENBHBIE UICTOYHUKHU:

2 I'ycak, A.A. Marematuka: nocooue-penierurop : [12+] / A.A. I'ycak, I.M. I'ycak,

E.A. bpuunkoBa. — 2-¢ u3a., crep. — Munck : Terpamut, 2018. — 720 c. : Tabm., rpad. — Pexxum
nocryna: o noamucke. — URL: http://biblioclub.ru/index.php?page=book&id=571716 . — ISBN
978-985-7081-97-4. — TekcT : 2EKTPOHHBIH.

3. Maremartnka: y4yeOHOe mocoOWe s ydJamuxcs  HAYalbHBIX W CPEIHHX
npodeccHoHaIbHBIX 00pa3zoBaTenbHbIX yupexiaeHuit / YepnenoB M.M., KapOauunckas H.b.,
Jlebenesa E.C., Xapuronona E.E. ; mox pen. YepnenoB M.M ; ®denepaibHOE TOCYIapCTBEHHOE
Oro/KeTHOe 00pazoBaTeIbHOE yUpeXkaeHue BeIciIero oopazoBanus Poccuiickuii rocyiapcTBeHHBIN
YHUBEpPCUTET INpaBocyaus. - Mocksa : Poccuiicknii roCy1apCTBEHHBI YHUBEPCUTET MPABOCYAMS,
2015. - 342 c. : un. - bubn. B xH. - ISBN 978-5-93916-481-8 ; To ke [DneKTpoHHBIH pecypc]. -
URL: http://biblioclub.ru/index.php?page=book&id=439595.

HNHTepHeT-pecypcesl

3 http://www.mathtree.ru/Index

4 http://eqworld.ipmnet.ru/ru/info/sci-edu/PolyaninZhurov2007.htm
5 http://school9.uni-dubna.ru/NPO/resmatem.htm

6 http://mathematics.ru/

7 http://www.math.ru/

8 http://www.bymath.net/

9 http://graphfunk.narod.ru/

10 http://www.mathnet.spb.ru/

11 http://www.mathprog.narod.ru/

12 http://www.mathtest.ru/

13 http://www.mathem.h1.ru/

14 http://www.etudes.ru/

15 http://www.problems.ru/

16 http://zadachi.mccme.ru/work/JavaScript/treenow.htm
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4. KOHTPOJIb U OIIEHKA PE3YJbTATOB OCBOEHUS YUEBHOM JUCHUILINHBI

KoHTposib M omeHka pe3yabTaTOB OCBOCHUS Y4eOHOH AMCHMIUIMHBI OCYIIECTBIISETCS
mpernojaBaTesieM B TIPOIECCe IMPOBEACHUS MPAKTUYCCKUX 3aHATUH W JIa0OpaTOPHBIX pPadoT,
TECTUPOBAHUS, a TAaKXKe BBINOJHEHUS OOYYAIOIIMMUCA WHIUBUAYAIbHBIX 3aJaHHM, MPOEKTOB,

HUCCJIETOBAHUM.

PesyabTaTnl 00yyeHus
(ocBOeHHBbIE YMEHMSl, YCBOCHHbIE 3HAHMS)

@®opMbl U METO/bI
KOHTPOJIA W OLEHKH
pe3yJabTaToB 00y4eHHusI

YMmenus:

BBINIOJIHATH apI/I(bMCTI/I‘IeCKI/Ie HeﬁCTBHH Haa 4YucCJIaMH, CcodcTast
YCTHBIC W IIMCBMCHHBIC NPHEMbI; HAXOIHUTb HpI/IGJII/I)KeHHHG
3Ha4YCHUA BCJIWYHMH W IIOIpCIIHOCTHU BBI‘II/ICJICHHP'I; CpaBHHBATb
YU CJIOBBIC BBIPAXKCHUSA

OreHka 3a yCTHBIA OTBET
Boibopounass  mpoBepka
TeTpaaeu

HaXOJUTb 3HAYECHUS KODHSI, CTEIICHH, norapudma,
TPUTOHOMETPUYECKUX BBIPAKEHMM Ha OCHOBE OIIPEACIICHHUS,
UCMONB3Yysl NPU HEOOXOAMMOCTH HMHCTPYMEHTAJIbHBIE CPENICTBA;
M0JIb30BAThCS  MPUOIMKEHHON OLIEHKOM HpU INPaKTUYECKUX
pacuerax;

OueHka 3a yCTHBIN OTBET
OreHKa 3a BBINOJIHCHHE
oOyuarorei
CaMOCTOSTEIbLHOMI
paboThI

BBINOJIHATE TPE0Opa3OBaHUE BBIPAKECHUN, MPUMEHSAS (HOPMYIIBL,
CBSI3aHHBIC co CBOICTBaMH CTEIECHEH, J0rapuQmoB,
TPUTOHOMETPHUYECKUX (DYHKIINH;

OueHka 3a BBIIOJHEHHUE
JIOMAIILHETO 3aIaHus

HCIIOJIB30BAaTh HpI/IO6peTeHHLIC 3HAHUA U YMCHUSA B HpaKTH‘IeCKOﬁ
JACATCIIBHOCTH U HOBCGI{HGBHOfI JKU3HHU [JId  HOPAaKTHYCCKUX

pacueroB 1o (Qopmynam, BkiIo4yas (HOpMyIBIL, COAEpKalue
CTENEeHM, paJAMKaNbl, JIOTapUPMbl U TPUTOHOMETPUUECKHE
(GyHKLIMM, UCHOJB3Yyd TpU  HEOOXOJUMOCTH  CIIpaBOYHbBIE

MaTCpHaJIbl 1 HpOCTGﬁIHPIC BBIYHUCIINTCIBHBIC YCTpOI\/'ICTBa;

O1eHKka 3a BBIITOJHEHHE
oOyyaroriei
CaMOCTOSTEILHOMI
paboTsl

BBIUNCIIATh 3HAUEHUS 110 3aJlaHHOMY 3HAYEHHIO apryMeHTa IpHU
pa3IUYHBIX criocobax 3ajaHus QyHKINH;

OueHka 3a BBINOJHEHUE
MIPOBEPOYHON pabOTHI;

OneHka

ONpeNeNATh  OCHOBHBIE  CBOWMCTBAa  YHCIOBBIX  (DYHKIIMIA,

MHIUBUAYAJIbHBIX
WUTIOCTPUPOBATh UX Ha rpadukax; M

3aJlaHUl;
CTpOUTh TpaUKU H3Y4YEHHBIX (YHKUMH, WITIOCTpUpOBaTh 1o | BeiOopouHas mnpoepka
rpaduky cBOICTBa 3JI€MEHTApHBIX (YHKIIHII; TeTpaaeu

Onenka 3a BBIIIOJHEHUE
UCIIONIb30BaTh TOHATHE (YHKIMM JUIsi ONUCaHWs M aHaiu3a | o0yvarouiei
3aBUCUMOCTEN BEJINYMH; CaMOCTOSITEIIbHOU

paboThl

UCIIOJIb30BaTh MPUOOPETEHHBIE 3HAHUS M YMEHHSI B IPAKTUYECKOM
JESTEIbHOCTH ¥ TIOBCETHEBHOM JKU3HU JJISl OMMCAHUS C TIOMOILBIO
(GYHKUMH — pa3NUYHBIX  3aBUCUMOCTEH, MpPEACTaBICHHUS  HUX
rpaduyecku, HHTepIpeTanuu rpaduKoB;

O1ieHka 3a yCTHBIN OTBET

HaxXoJUuThb NPOU3BOJHBIC S3JICMCHTAPHBIX (I)yHKI_[I/II\/'I;

OrneHKa 3a BBINOJIHCHHE
oOyyaroreit
CaMOCTOSTEIbLHOMN
paboThl

UCIIONIb30BaTh TMPOU3BOJHYIO MJIsi TMPOBENCHUsS MPUOIUKCHHBIX
BBIUMCJICHUM, pelaTth 3aJayd MPUKIAJAHOTO XapakTepa Ha
HAXO0XJICHWE HAaNOOJIBIIIEro 1 HAMMEHBIIETO 3HAYCHHUS,

OreHKa 32 BLIIOJIHEHHE
JOMAIITHETO 3aJaHusl
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BBIYHCIIATH B HpOCTCfIIHPIX cIydadx Iuiomagun H 00BEMBI C
HCIIOJIb30BAHUCM OMPCACICHHOTO UHTCIPAJIa,

Ouenka 3a
rpyNnoBOi
paboThI

BBITIOJTHCHUEC
dbopmbl

UCIIOJIb30BaTh MPUOOPETEHHBIE 3HAHUS U YMEHHS B MPAKTUYECKOM
JIeATEIbHOCTH U MOBCEIHEBHOM JKU3HU JUIsl PEIICHUS 33]1a4, B TOM
YHUClie  COLMAJIbHO-d)KOHOMUYECKMX U (U3UYECKUX, Ha
HauOOJIbIlIMEe U HAUMEHBIINE 3HAYCHUS], HA HAXO0XKJIEHUE CKOPOCTHU
U YCKOPEHHS;

OrneHka 3a BBITIOJHEHUE
MIPOBEPOYHON PaOOTHI

peumiate palUMOHAJIBHBIC, IIOKAa3aTCJIbHBIC, JIOI‘apI/I(i)MI/I‘-IeCKI/Ie,
TPUTOHOMETPHYCCKHUEC YPAaBHCHUSA, CBOAAIIHUECA K JIMHEUMHBIM U
KBaJApPAaTHBIM, a TAKXKC aHAJIOTHUYHBIC HCPABCHCTBA N CUCTCMBbI;

OrneHka 3a BBITIOJHEHUE
MIPOBEPOYHOM PabOTHI

UCIONIb30BaTh TIpaduyecKkuil MeToj peuleHus ypaBHeHHl U | BeiOopouHas mnpoBepka
HEPABCHCTB; TeTpaaeu
OueHka 3a BBINOJHEHUE
n300pakaTh Ha KOOPAMHATHOM IUIOCKOCTH DPEIICHUS YpaBHEHUH, | 00ydaromien
HEPaBEHCTB U CUCTEM C ABYMSI HEU3BECTHBIMU; CaMOCTOSATEJIbHON
paboThl
COCTaBIISITh M PeIllIaTh YpaBHEHHs] U HEPaBEHCTBA, CBs3bIBarolIMe | BeiOopouHas mpoBepka
HEN3BECTHBIEC BEJIMYMHBI B TEKCTOBBIX 337a4aX; TeTpaaeu
UCIOJIb30BaTh MPUOOPETEHHBIC 3HAHUS U YMEHHS B MPAKTUYECKOM
o Boibopounas  mpoBepka
JEATEIIbHOCTA W TIOBCEJIHEBHOW JKU3HU [UISl TIOCTPOCHUS U .
TeTpaaeu

HCCIICOOBaHUA HpOCTGﬁHIHX MaTEMAaTHYCCKHUX MOﬂCHCﬁ;

pemartk npocreinre KoOMOMHATOPHBIE 3a/1a4l METOI0M Iiepedopa,

OI_IeHKa 3a BBIIIOJIHCHHC

CaMOCTOATEIIbHOMN
a TaKkKe C UCTIOJIb30BaHUEM H3BECTHBIX (OPMYI;
paboThI
Or1eHKa 3a BBIIOJHEHUE
BBIUKCIIATh B TPOCTEHIINX CIy4asX BEPOSTHOCTU COOBITUH Ha | o0ydaroriei
OCHOBE TI0JICYETAa YK CIIa UCXOJIOB; CaMOCTOSITeITLHOM
paboTHI
UCIIOJIb30BaTh MPUOOPETEHHBIC 3HAHUS U YMEHHS B MPAKTUICCKOM
NESTENIbHOCTH M TOBCEAHEBHOW JKU3HU MJI1 aHaluu3a peadbHBIX
Bribopounasi mpoBepka
YHUCIIOBBIX JAHHBIX, IPEJICTABICHHBIX B BHUAC TpaQuKoOB U .
TeTpajei

JMarpaMM, a TakXke JUIs aHaIn3a WH(POPMAIUH CTaTUCTHYECKOTO
XapakTepa;

pacrio3HaBaTh Ha 4YepPTeXKaX M MOJENAX MPOCTPAHCTBEHHBIC
(GOpPMBI; COOTHOCHTH TPEXMEpPHBIE OOBEKTHI C HMX OINHUCAHHUSIMHU,
HN300paKEeHHSIMY,

OreHka 3a yCTHBIN OTBET
Or1eHKa 3a BBIIOJHEHUE
JIOMAIIHETO 3aIaHUs

OIMMHUCBIBATh B3aWMHOC PACIIOJIOXKCHUC IIPAMBIX U IUIOCKOCTEH B
MMPOCTPAHCTBE;

O1ieHka 3a yCTHBIN OTBET
OneHka 3a BBIIOJHEHUE
JIOMAIIHETO 3aJaHus

AHAJIN3UPOBATH B HpOCTCfII.HHX ClIydadX B3aMMHOC pacCIIOJIOKCHUC

Onenka 3a yCTHBIN OTBET

Bribopounass mpoBepka
00BEKTOB B IPOCTPAHCTBE; .
TeTpajaen
n300paxkaTb OCHOBHbIE MHOTOTPaHHUKM M Kpyryible Tena; | BeiOopouHnas mnpoBepka
BBINOJIHATH YEPTEXKU MO YCIOBUSM 33/1a4; TeTpajen
. Boibopounass mpoBepka
CTPOUTH MPOCTEUIINE CEUEHUS KyOa, MPU3Mbl, MTUPAMUIbL; .
TeTpajen

pelmiaTh IMIAHUMETPUYCCKUC U HpOCTGfIIJ.IHC CTCPCOMCTPHUICCKUC
3aaa4i Ha HaXOXACHHUE I'COMCTPUUCCKHUX BCIIMYUH;

OreHKa 3a BLIIOJIHEHHE
oOyuaroreit
CaMOCTOSITEIILHOM
paboTbI
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OueHka 3a BBIIOJIHEHUE

UCMONb30BaTh MPH  PELIEHHH  CTEPEOMETPHYECKUX  3ajad | oOyuaromein
IUTAaHUMETpUUECKUE (PaKThl U METOMBI; CaMOCTOSITEIIbHOU
paboThl
_ | Boibopounass mpoBepka
IIPOBOAMTH JOKA3aTEJIBHBIE PACCYKACHUS B XOJI€ PEILICHUS 3aa4; .
TeTpajgen
UCIIOJIb30BaTh NPUOOPETEHHBIC 3HAHUS M YMEHHSI B IPAKTUYECKOM
NESITEeIbHOCTY M IIOBCEAHEBHOM JKM3HM JUIsl HccienoBaHus | Belbopounas npoBepka
(MOAENMMpOBaHUSA) HECIOXKHBIX MPAKTUUECKUX CUTyallud Ha | TeTpajei
OCHOBE M3Yy4YEeHHBIX (OpMyd M CBOMCTB ¢uryp, a Takxke | OneHKka 3a BbIIOJIHEHUE
BBIYMCIICHUS 00BEMOB u Ionaaen MOBEpXHOCTEH | oOydaromeit
IIPOCTPAHCTBEHHBIX TEJ IIPU PEIICHUM IMPAKTHYECKUX 3a1ad, | CAMOCTOATEIbHON
UCIIOJIb3YS pu HE00X0AUMOCTH CIPaBOYHUKHU U | paboThI
BBIUMCJIMTEIbHBIE YCTPOMCTBA.
3Hanus:
3HaUCHUE MaTeMaTU4YeCKOM Hayku Juisl pemeHus 3azxad, | OneHka 3a OTBET Ha
BO3HUKAIOIIUX B TEOPUHU U NMPAKTHUKE; IIMPOTY U B TO K€ BPEMs | BOIIPOCHI;
OrPaHUYEHHOCTh IPUMEHEHMS MaTeMAaTHYECKUX MeToNoB K | OleHKa 3a BBIIOJIHEHHE
aHaJIM3y M HCCIENOBAHUIO IIPOLIECCOB M SIBICHUN B IPUPOJAE U | BHEAYIUTOPHOU
o011ecTse; CaMOCTOSITEJIbHOU
paboThl
3HaUEHUE TIPAKTHUKM M BOIPOCOB, BO3HUKAKOIIKMX B camol | OneHka 3a OTBET Ha
MaTeMaTHKe Juis (OPMHUPOBAHUS M PA3BUTHS MaTEMATUYECKOW | BOTIPOCHI,
HayKM; MCTOPDHUIO pa3BUTHUs IOHATHSA  4ucia, co3naHud | OleHKa 3a BBIIOJIHEHHE
MaTEeMaTUYeCKOI0  aHajli3a, BO3HUKHOBEHUS W  Pa3BUTHS | BHEAYAUTOPHOU
TEOMETPHH; CaMOCTOSITEIILHOU
paboThl
YHUBEpPCAIbHBIA XapaKTep 3aKOHOB JIOTMKM MareMmarndyeckux | OneHka 3a OTBET Ha
paccyXAeHHi, KX NPUMEHUMOCTb BO BCeX  OO0JACTAX | BOIPOCHI;
4eJI0BEUYECKON AEATEIbHOCTH; Onenka 3a BBIIIOJHEHUE
BHEAYUTOPHOMN
CaMOCTOATEILHOU
paboThl
BEPOATHOCTHBIN XapaKTep Pa3JIMUYHBIX MPOLECCOB OKpyxaromero | OneHka 3a OTBET Ha
Mupa. BOIIPOCHI;
Onenka 3a BBIIIOJIHEHUE
BHEAYUTOPHOMN
CaMOCTOATEIILHOU
paboTsl
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