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Pabouas nmporpamma yueOHOM JUCIUIUIMHBI pa3paboTaHa Ha OCHOBE TPeOOBaHMIA:
(benepanbHOro rocy1apcTBEHHOr0 00pa30BaTENIbHOTO CTaHJapTa CPETHETO OOIIETO
o0pa3oBaHMsl, yTBEP>KICHHOIO TpUKa30oM MuHucTepcTBa 00pazoBaHus U Hayku Poccuiickoii
®enepanun ot 17 mas 2012 1. Ne 413 (manee — ®I'OC COO),

(benepanbHOro rocy1apcTBEHHOr0 00pa30BaTEILHOTO CTaHIapTa CPEeIHEro MPOohecCHOHATBLHOTO
oOpazoBanus 1o crenuaibHocTH 35.02.19 Texnuyeckoe odecrieueHne prIOOBOICTRA,
YTBEPKJICHHOTO ITpuKa3zoM MuHuctepcTBa npocsenieHust Poccuiickoit @enepanuu ot 8 urosist
2024 r. Ne 473 (manee — ®I'OC CII0);

benepanpbHON 00pa30BaTENLHOM MPOTPAMMEBI CPEAHETO 00IIero 00pa3oBaHus, YTBEPKICHHON
npukazom MunucrepcrBa npocselenus Poccuiickoit @enepannu ot 18.05.2023 Ne 371, ¢
y4eTOM I0JIy4aeMOl CIelnaaIbHOCTH.
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1. TTACIIOPT I[TPOI'PAMMBI YYEBEHOU JUCHUATTIIIMHDBI
MATEMATHKA: AJI'EBPA 1 HAYAJIO AHAJIM3A, TEOMETPHUA

1.1. OGnacTb MPUMEHEHUS TPOTPAMMBI

[Iporpamma y4eOHOM aucuMIIMHBI MaremaTuka: anreOpa W Hayana
MaTEMAaTUYECKOr0 aHainu3a, reomerpus siBisieTcs yactbio [ITICC3 B cOOTBETCTBUM C
®I'OC no cnenunanbHOocTH CITO 35.02.19 TexHuueckoe odecrnieueHre ppI0OBOICTBA.
Peanmusyercs B coorBeTcTBUU ¢ PI'OC cpennero odiiero oopa3oBaHus.

1.2. MecTo IMCUMIUIMHBI B CTPYKTYpPE 00pa30BaTEIbHON MTPOTrPaMMBbI

HucununnuHna MaremaTtuka: anreOpa M Hadajla MaT€MaTHYECKOIO aHajau3a,
reoOMeTpusi BXOAUT B cpeaHee oOimiee oOpa3oBaHue. JMcCHMIUIMHA SIBISETCS
nporIbHON AUCIUIUIMHON 10 HampaiieHuto 35.02.19 Texuuueckoe obecrieueHue
peiboBoacTBa. Peammsyercss B coorBerctBUU ¢ DPI'OC cpemnero obiero
oOpaszoBanust. UHAEKC AUCHUIUIMHBI IO yueOHOMY miiany - OVYIL.03.

1.3. llenu ¥ 3agauM AMCHUILUIMHBI - TpeOOBaHUS K pe3yjibTaTaM OCBOCHHS
JVCHUTLIHBI

[{enu n3zydyaemoii yueOHON AUCIUIUIMHBIL:

B HANPABJICHUU JTUYHOCTHOTO PA3BUTHS

— ¢opMupoBaHUE  TpPEACTaBICHUHM O  MaTeMaTUKe  KaK  4YacTH
OOIIEYeIOBEYECKON  KYJIbTYpPhl, O 3HAYUMOCTH MaTEeMaTUKU B Pa3BUTHU
LIMBUJIM3ALMA U COBPEMEHHOM OOLIECTBE;

— Ppa3BUTHUE JIOTUYECKOTO MBILUIEHUS, MPOCTPAHCTBEHHOTO BOOOpPAKEHUS,
AITOPUTMUYECKON KYJbTYphbl, KPUTUUYHOCTH MBIILICHUS] Ha YPOBHE, HEOOXOAUMOM
1151 Oy ynedt mpodeccuoHanbHON AeSTeTbHOCTH, JAJIsl MPOJ0JDKEHHs] 00pa30oBaHus U
caMo0Opa30BaHUS;

— BOCIMTAHME KA4yeCTB JIMYHOCTH, OOECHEYMBAIOIIMX COLMAIBHYIO
MOOHIIBHOCTB, CHIOCOOHOCTh MPUHUMATH CAMOCTOSITEIIbHBIC PEIICHNUS,

— (QopMupoBaHUE Ka4e€CTB MBIIUICHUS, HEOOXOIWMBIX IS ajanTaiid B
COBPEMEHHOM MH(OPMAITMOHHOM OOIIIECTBE;

— Ppa3BUTHE MHTEpPECa K MATEMAaTUYECKOMY TBOPUYECTBY M MaTeMaTHYECKHUX
CIIOCOOHOCTEI;

B METAaNpeIMETHOM HaIPaBICHUU

— pa3BUTHE TPENICTABIICHUN O MaTeMaTHKe Kak (OpMe OMUCAHUS U METOJIC
NMO3HAHUA  JCHCTBUTEIBHOCTH, CO3JaHUE YCIOBHM I  MaTeMaTH4eCKOro
MO/ICJIMPOBAHMUS;

— (opmupoBaHue 0OIUX CIOCOOOB HWHTEUICKTYyadbHON AESATEIBbHOCTH,
XapaKTEePHBIX JIJII MAaTEeMAaTUKH U SIBJISIFOLITUXCSI OCHOBOM IMO3HABATEILHOM KYJIBTYPHI,
3HAYMMOM JJI Pa3IMYHBIX cep YeTOBEUECKOM NeITeIbHOCTH;

B MIPEIMETHOM HampaBJICHUU

— OBJIQJICHUE MATEeMAaTHUYECKIMU 3HAHUSIMU U YMEHHUSIMHU, HEOOXOMMBIMU B
MOBCEIHEBHOM KU3HHU, JIJI1 U3YUYECHUS] CMEKHBIX €CTECTBEHHOHAYYHbBIX JUCIHUILINH U
JTUCITUTUINH TPOo(eCCHOHATBHOTO IUKJIA, VIS TIPOJOJDKEHUS 00pa30BaHMS;



3agauamMu JUCUUILIMHBI SBIISIFOTCSA:

— OBJAJICTh KOHKPETHHIMM MAaTEMATUYECKHUMHU 3HAHUSAMH, HEOOXOJAMMBIMU
JUIl TPUMEHEHHS B NPAKTUYECKOM JESATEIbHOCTH, I H3YYEHUsS CMEXHBIX
JTUCHUTUINH, JIJIS1 IPOJOJKEHUsT 00pa30BaHMUS;

— HHTEJUIEKTyaJIbHOE pa3BUTHE oOO0ydawolmmxcs, (GopMuUpoBaHHE KayecTB
MBIIICHUS, XapaKTEPHBIX JIJI1 MATEMAaTUYECKOM JAESITEIIbHOCTH U HEOOXOIUMBIX JIJIS
MPOJAYKTUBHOM KU3HU B OOIIECTBE;

— (opmupoBaTh TpeaCTaBICHUS 00 HIAEIX W METOJaX MAaTeMaTHKH, O
MaTeMaTHKe Kak (popMe OmrcaHus ¥ METO/IC TTIO3HAHUS JEHCTBUTEILHOCTH;

— (opMupoBaThH MPEICTABIICHUS 0 MAaTEMAaTUKE KaKk  4acTu
OOIIEYeIOBEYECKON  KYyJIbTYyphl, TMOHUMAHUS 3HAYUMOCTH MATEMAaTHKH  JJIS
OOIIIECTBEHHOTO Mporpecca.

1.4. PekoMeH1yeMO€e KOJMYECTBO YAaCOB Ha OCBOEHHUE MPOrpPaMMbl YUEOHOM
TV CUUTITUHBL:

Bcero 232 yac, B TOM YHCJIE:

MaKCUMaJIbHOW y4eOHON Harpy3ku o0yuaromierocs - 232 yac, B TOM YHUCIIE:
00s13aTeNbHON ayIUTOPHON yueOHOM Harpy3ku o0ydaromierocs - 179 yacos;
CaMOCTOSITeTIbHOM paboThl 00yuaromierocs - 33 4acos.

2. PE3YJIbTATBHI OCBOEHU S YUEBHOM JUCIHUTIINHBI

TpeGoBaHUs K JTUYHOCTHBIM PE3yJIbTaTaM OCBOEHUSI YUCOHOW AMCIUIUIUHEI,
BKJIFOYAIOIIUM TOTOBHOCTh M CHOCOOHOCTH OOyYaromuxcsi K CaMOpPa3BUTHUIO U
JUYHOCTHOMY CaMOOTPEEICHUI0, CPOPMUPOBAHHOCTh UX MOTHUBAIIUUA K OOYUECHHIO
Y UEJCHANPABICHHON TNO3HABATEIBHOM JAECATEIBHOCTH, CHUCTEMBlI 3HAYMMBIX
COLMAIIBHBIX M MEXKIMYHOCTHBIX OTHOILICHUH, IEHHOCTHO-CMBICIOBBIX YCTaHOBOK,
OTPAXKAIOMIMX JUYHOCTHBIE M TPAXIAHCKAE TO3WIMU B  JEATEIbHOCTH,
AHTUKOPPYILMOHHOE MHUPOBO33PEHUE, NMPABOCO3HAHUE, DKOJIOTUYECKYIO KYJIBTYPY,
CIIOCOOHOCTh CTAaBUTh II€IM M CTPOUTh KU3HEHHBIE TMJIaHBI, CIOCOOHOCTh K
OCO3HAHUIO POCCUMCKOM TPaXAaHCKOW MJICHTUYHOCTH B TIOJIMKYJBTYPHOM COLIUYME;

JInyHOCTHBIE pe3yIbTaThl OCBOCHUS YU€OHOU TUCIUILIMHBI

- c(opMuUpOBaHHOCTHP MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKH W OOIIECTBEHHOW MPaKTUKH, OCHOBAHHOTO HAa JHAJIOTe
KYJBTYp, @ TaK)Ke Pa3IudHbIX (OpM OOIIECTBEHHOTO CO3HAHUS, OCO3HAHHE CBOETO
MECTa B MOJUKYIBTYPHOM MUPE;

- copMUpPOBaHHOCTH OCHOB CaMOpa3BUTHS W  CaMOBOCIUTAHUS B
COOTBETCTBUHM C OOIIECUETIOBEYECKUMHU I[EHHOCTSIMU W HJACATIaMH TPakIaHCKOTO
oOIIEeCTBa; TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSATENIbHON, TBOPUYECKOW W
OTBETCTBEHHOM JEATEIHLHOCTH;

- HaBBIKH COTPYJHHUYECTBA CO CBEPCTHUKAMU, IE€TbMHU MJIAJIIIErO BO3pPACTa,
B3POCIIBIMU B o0pa3oBaTeILHOM, 00IIIeCTBEHHO MOJIE3HOM,



y4eOHOMCCIICI0BATEILCKOM, TPOCKTHOM U JPYTUX BHIAX JCSATCIBHOCTH;

- OCO3HAHHBIM BBIOOp Oyaymied mpodeccHr M BO3MOXKHOCTECH peali3ariu
COOCTBEHHBIX JKHU3HCHHBIX IJIAHOB; OTHOIIIECHUE K IPO()ECCHOHATBHOM eATeIbHOCTH
KaK BO3MOXHOCTH Y9aCTHsI B PEIICHUU JIMYHBIX, OOIIECTBEHHBIX, TOCYIapPCTBECHHBIX,
oOIIIeHAIIMOHAIBHBIX MPOOJIEM;

- TOTOBHOCTh M  CIIOCOOHOCTh K OOpa3oBaHHMIO, B TOM  YHCJC
caM000pa30BaHNI0, Ha MPOTSHKCHWHM BCEW JKU3HU; CO3HATEIHHOE OTHOIICHHE K
HEIMPEPHIBHOMY O0pPa30BaHUI0 KaK YCIOBUIO YCIENTHOW MPOPECCHOHAIBHON U
OOIIIECTBEHHOH JIEATENHHOCTH;

TpeboBanust K  MeTanpeIMETHBIM  pe3yjbTaTaM OCBOEHUS  y4eOHOU
JTUCIUIUTMHBI, BKIIOYAIOIIUM OCBOCHHBIE 00YYAIOIIMMHUCS MEKIIPEIMETHbIE TIOHATHUS
U yHUBEpCaJbHble YyueOHble JCHCTBUSA (pEryJIATUBHBIC, I1O3HABATEJIbHBIE,
KOMMYHUKATHBHBIE), CIOCOOHOCTh WX HCIOJb30BAHMS B IIO3HABATEIbHOU U
COLIMAJIBHOM TPAKTUKE, CaMOCTOSITEIbHOCTh B IUIAHUPOBAHUM M OCYIIECTBICHHUH
y4eOHOH JIeATEIbHOCTH U OpraHu3alui y4eOHOro COTPYIHUYECTBA C NeAaroraMmu u
CBEPCTHUKAMH, CIOCOOHOCTh K MOCTPOCHHUI0 WHANBUAYAJIBHON 00pa3zoBaTEIbHOM
TPAaCKTOPHUH, BIIAJICHUE HAaBbIKAMU YYEOHO-HUCCIEAO0BATEIbCKOM, MNPOEKTHOM U
COLIMAJIBHOM AESTENBHOCTH;

MertanpenMeTHbIE pe3yJIbTaThl OCBOCHUS YU€OHON JUCIUTLIMHBIL:

- pa3BUTHE MPEJCTABICHUN O MaTeMaTHKe Kak (opMe ONMUCAHUS U METOJE
MO3HAHUS  JEUCTBUTEIIBHOCTH, CO3JAHUE YCJIOBUWA IS  MaTeMaTUYE€CKOro
MO/JICIIMPOBAHUS,

- (opmupoBanue 0OmMUX CIMOCOOOB HMHTEIUICKTYaIbHOW JIESITEIBHOCTH,
XapaKTEPHBIX U1 MATEMATUKH U SIBIIIOLIMXCSI OCHOBOM MO3HABATEIILHOM KYJIbTYPHI,
3HAUYMMOM JJI Pa3IUIHBIX chep YeTOBEYECKOM NeITeIbHOCTH;

TpeGoBaHus K TIPEIMETHBIM pe3yJbTaTaM OCBOEHUS YUEOHOU AMCIUIUIMHBI,
BKJIFOYAIOIIMM OCBOEHHBIE OOYYaIOIMMHUCA B XOJI€ U3YUYEHHUs yueOHOTO MpeaMmeTa
yMeHUs, crenuduyecKue JUisi TaHHOW MpeIMEeTHON 001aCcTH, BUJIbI IEITEILHOCTH 110
MOJIYYSHUIO HOBOTO 3HAHMS B paMKax y4eOHOTro MpeaMeTa, ero mpeoOpa3oBaHUIO U
MPUMEHEHUIO B yUYE€OHBIX, YU€OHO-TIPOEKTHBIX U COIMATILHOMPOCKTHBIX CUTYaIIUX,
dbopMHpOBaHUE HAYYHOTO THUIIA MBIIUICHHS, BIAJCHUE HAYYHOW TEPMHUHOJIOTHEM,
KJIFOYEBBIMU MOHITUAMU, METOJIAMU U PUEMAMHM.

[IpeameTHBIC PE3yNHTATHI OCBOCHUS YUCOHOM TUCITATIITUHBI:

- c(opMUPOBAaHHOCTH TIPEACTABICHUM O MaTEeMaTHUKE KaK YacTH MUPOBOU
KyJbTYphl U O MECTE€ MaTEeMaTUKU B COBPEMEHHOM ITMBUIIM3AIMH, O CIOCO0ax
ONMCAHUS HA MAaTEMaTUYECKOM A3BIKE SIBJICHUN PEAIbHOTO MUPA;

- ¢c(OpMHUPOBAHHOCTh TMPEJCTABICHUN O MAaTEMAaTHUYECKUX TMOHATUIX KaK O
BOKHEUIIINX MaTEMaTUYECKUX MOJIENAX, IO3BOJSIONIMX OIUCHIBATh U HM3Yy4aTh
pa3Hble TMpPOLECCHl M SIBJIICHUS, MOHUMAHUE BO3MOXKHOCTH aKCHOMATHYECKOTO
IIOCTPOCHUSI MATEMAaTUYECKUX TEOPUI;



- BJIAJEHUE METOAAaMH J0KAa3aTeNbCTB U AJITOPUTMOB PEILICHUS; YMEHUE HUX
MIPUMEHSITh, IPOBOJIUTH 1I0KA3ATEIIbHBIE PACCYKICHHUS B XOJI€ PEUIECHUS 3a/aY;

- BIAQJCHUE CTAHAAPTHBIMM NPHUEMAaMU PELICHUS PALUOHAIBHBIX U
VppalMOHaIbHBIX, TIOKA3aTEIbHbBIX, CTENIEHHBIX, TPUTOHOMETPUYECKUX YPAaBHEHUN U
HEPABEHCTB, UX CUCTEM; UCIIOJIb30BAHUE TOTOBBIX KOMITBIOTEPHBIX MPOrPamMM, B TOM
yuciae Uil MOMCKa IyTH PEUIEHHWS W WUIKOCTPAlUM PELICHUS ypaBHEHUN U
HEPaBEHCTB;

- cOPMHUPOBAHHOCTh MPEJICTABICHUNA OO0 OCHOBHBIX MOHSITHUSAX, UICIX U
METO/IaX MaTEMaTUYECKOIO aHaJIN3a;

- BJAQJICHHE OCHOBHBIMH NOHSTHSIMHU O IUIOCKMX M HPOCTPAHCTBEHHBIX
TeOMETPUUECKUX (PUrypax, MX OCHOBHBIX CBOMCTBaxX; C(HOPMHUPOBAHHOCTH YMEHUS
pacno3HaBaTh HA YEPTEXKAX, MOACIIAX U B peaIbHOM MUPE F€OMETPUUYECKUE (DUTYPBI;
IPUMEHEHUE U3YUYEHHBIX CBOMCTB Fr€OMETPUUECKUX PUTYp U POPMYI JUIsl pEeLLICHUS
reOMETPUYECKUX 3a7a4 U 3a/1a4 C IPAKTUYECKUM COJIEPKAHUEM;

- c(pOpMHUPOBAHHOCTDH MPEACTABICHUI O Mpolieccax U SIBICHUAX, UMEIOIINX
BEPOSITHOCTHBIN XapakTep, O CTATUCTUYECKUX 3aKOHOMEPHOCTAX B pEaIbHOM MHpE,
00 OCHOBHBIX MOHATHUSX 3JIEMEHTAPHON TEOPUH BEPOATHOCTEN; YMEHUI HAXOAUTh U
OLICHUBATh BEPOSITHOCTH HACTYIUIEHHS COOBITHMI B MNPOCTEHIIMX NPAKTHUYECKUX
CUTYalMSIX 1 OCHOBHBIE XapaKTEPUCTUKU CIIyYailHbIX BEJIUYHH;

- BJIQ/ICHHE HABBIKAMHU HCIIOJIb30BAHUS I'OTOBBIX KOMIIBIOTEPHBIX MPOrpamMm
IIpY pEeUICHUN 3a]1a4;

B pesynbraTe wu3ydeHUs IUCHUIUIMHBI OOy4YarOlIUUCS JODKEH OBJIAACTh
CHEAYIOMNMU KOMIIETCHIIUSIMU:

OK 01. Beibupats cnoco0sbl pemieHus 3a1ad npodeccuoOHaIbHON 1eATeTbHOCTH
NPUMEHUTENBHO K PA3IMYHBIM KOHTEKCTaM;

OK 02. MHcnosmp30oBaTb COBPEMEHHBIE CPEACTBA IIOMCKA, aHAINW3a W
UHTEpHpeTaluu MHGOpMauu U UHPOPMALMOHHBIE TEXHOJOTUM ISl BBHITOJTHEHUS
3a/1a4 MpoheCCUOHAIBHON JIeITeIbHOCTH;

OK 04. D¢ddexTuBHO B3aMMOEHCTBOBATh U pad0OTaTh B KOJUIEKTUBE U KOMAH/IE;

OK 09. [Tonw3oBatbes npodeccuoHaIbHOM JOKYMEHTAIMEN Ha roCcyJapCTBEHHOM
Y UHOCTPAHHOM SI3bIKAX.

3. CTPYKTYPA U COJIEPXKAHUE YUYEBHOM JTUCIUTIIMHEBI

3.1 O6beM yueOHOM AUCITUIUIMHBI U BUJBI YICOHOU PabOThI
Bun yuebHo# paboThl O06beM yacoB




1 cemectp

Jlexnun 95
CamocTosTenpHas paboTa 00yJaronierocs 11
Bcero 3a 1 cemectp 116
[IpomexyTOUHAsI aTTecTalus 3a4eT
2 cemecTp

Jlekunn 84
CamocrosiTenbHas padoTa o0ydaronierocs 22
Bcero 3a 2 cemectp 116
MakcumaiibHasi yueOHast Harpy3ka (BCero) 232
OO0s3aTeNnbHAsT ayAUTOPHAS yaeOHas Harpy3Ka (BCero) 232
[TpoMexxyToUHast aTTeCTAIUS JK3aMeH




3.2. Temarnueckuil miaH Hu COACPIKAHUC y‘I€6H0ﬁ AV CHUIIIINHBI MatemaTtuka: aﬂre6pa N Ha4dajla MaTEMaTHU4YCCKOI'O
aHalin3a, reOMCTpHUA
HanmenoBanue pa3zienoB u Copneprkanue y4eOHOro MaTtepuraa, 1abopaTropHbie pabOThI M MPAKTHYECKUE O6Bem YpoBeHnb
TeM 3aHSITHSI, CAMOCTOSTENIbHAS Pab0Ta 00YyJArOIINXCS 4acoB OCBOEHUS
1 2 3 4
1 CEMECTP
232
Beenenue Matemartuka B Hayke, TEXHUKE, SKOHOMUKE, HH(HOPMAITMOHHBIX TEXHOJIOTHUSIX U
MpakTUYeCKon nesitenbHocTh. Llenu u 3amaun n3ydeHus: MaTeMaTHKU B 2 1
VUIPEKICHUSAX CpeTHEro MpohecCHOHATBLHOTO 00pa30BaHMUs.
I'JTABA 1 YNCJIOBBIE ®YHKIMN 18
Tema 1.1. TosxJ1eCTBEeHHBIC TPEOOPA30BAHMS AIreOPaNUEeCKUX BBIPAKCHHUH. 2
[TosTOpenue 6asnucHoro JIuHeiHble ¥ KBaJpaTHbIE YPAaBHEHUSI U HEPABEHCTBA. 2 2
Matepralla Kypea anreOpsl  Bxopmas KOHTPOJIbHAs paboTa 3a KypC OCHOBHOM IIIKOJIbI
OCHOBHOM IITKOJIBI
Tema 1.2 [{enbie u paroHanbHbIe yKcna. Panronanbhbie 1podu. MppanroHanbHbIE Yncia. ’
PasButHe NoHATHA O yucie [MHOKECTBO JEHCTBUTEIBHBIX YHCEI. )
Uucnosas npsimasi. [I[pubmkennsie Berancienus. [IpubmmkenHoe 3HaueHne ’
BEJTMYMHBI U TTOTPEITHOCTH MPUOTMHKEHHI.
Tema 1.3. Omnpenenenue yrcnoBoi GyHkuuu. OOIacTh ONpeaeIeHNs U MHOKECTBO ’
Yucnosele QpyHKIMH 3HaueHuil; rpaduk dyHkuun. CrocoObl 3a1aHus PYHKITUH.
[Toctpoenue rpadukoB GpyHKIMHN, 33JaHHBIX Pa3IMUYHBIMU CIIOCOOAMH. 2 5
CBolicTBa (yHKIIUN: MOHOTOHHOCTbD, Y€THOCTh, HEYETHOCTh, OTPAHUYCHHOCTb, ’
MepruoIMIHOCTh. [IpOMeXyTKM BO3pacTaHusl, yObIBAHHSI.
[TpakTuueckoe 3ansTue Nel CoiicTBa hyHKIIHIA. 2
I''TABA 2 TPUTOHOMETPU A 42
Tewma 2.1.
TpuronomeTpuueckue Uucnosast OKpy)XHOCTb. CHHYC, KOCUHYC, TAHT'€HC U KOTAHT€HC MTPOU3BOJIHHOTO 2 2
byHKIMHA yria. Panquannas mepa yraa. YuciaoBasi OKpY>KHOCTh Ha KOOPJIWHATHOM TUIOCKOCTH.



HaumenoBanue pa3nennoB u Copneprxanue yueOHOT0O MaTepuaa, 1abopaTopHble paboThl M TPAKTHYECKHE O6beM YpoBeHb
TeM 3aHATHS, CAMOCTOATENbHAs paboTa 00yJarOLINXCs 4acoB OCBOEHUS
1 2 3 4
[IpakTuueckoe 3anstue Ne 2
UucnoBast okpykHOCTb HaxoxkaeHHne ToUek 110 UX KOOPAMHATAM Ha YUCIIOBOMI 2
okpyxHocTU. OnpesiesieHne KOOPAUHAT TOUEK OKPYKHOCTH.
Cunyc, kocunyc uucna. Tanrenc u koranrenc yucia. OCHOBHBIE 7
TPUTOHOMETPHUUECKHUE TOKJECTBA.
dopmysl npusenenus. [IpeoOpa3oBanus npocTeHIINX TPUTOHOMETPUYECKIX ’
BbIPAKECHUIH.
2
[TpakTueckoe 3anstue Ne 3 @opMyJibl IPUBEACHUS.
DyHKIMS y = sinX, €€ cBOWCcTBa U rpaduK. 5
DyHKIMS Y = cuT, €€ CBONCTBA U rpaduK.
[IpakTuueckoe 3anstue Ne 4 2
[IpeoOpa3oBanus rpaMKOB TPUTOHOMETPUYECCKUX (PYHKIUI
[lepuouuHOCTh, eproa. PyHKIMS Y = tgX, CBOMCTBA U IrpaduK. 2
[TpakTueckoe 3ansaTue Ne 5 )
[Tpeobpa3oBaHus MPOCTEHIINX TPUTOHOMETPUYECKUX BBIPAKEHUI
Tema 2.2. ApKCUHYC, apKKOCHHYC, apKTaHreHc uucina. [IpocTeiiiye TpuronomeTpuyeckue 2
Tpuronomerpruyeckue YpaBHEHHS.
YPaBHCHHA [TpakTiueckoe 3ansTue Ne 6 Pemienue npocTedmx TpUroHOMETPUUECKUX 2
YPaBHEHUH C IOMOILBIO YUCIOBOM OKPYKHOCTH. )
PemeHne TpPUroHOMETPUUECKUX YPAaBHEHUM. 2
MeTozpbl pelIeHNs] YPABHEHUIA. 2
[IpakTrueckoe 3ansatue Ne 7 )
[Ipocreiimre TPUrOHOMETPUUECKUE YPABHEHUS
[ IpakTrueckoe 3ansTue Ne 8 2
[TpocTeiiire TPUroHOMETPUYECKUE YPABHEHUS
OaHOpOIHBIE YPAaBHEHHS. 2
Tema 2.3. CHHYC ¥ KOCHHYC CYMMBI U pa3HOCTH JIBYX YIJIOB. 2 2




HaumenoBanue pa3nennoB u Copneprxanue yueOHOT0O MaTepuaa, 1abopaTopHble paboThl M TPAKTHYECKHE O6beM YpoBeHb
TeM 3aHATHS, CAMOCTOATENbHAs paboTa 00yJarOLINXCs 4acoB OCBOEHUS
1 2 3 4
[IpeoOpasoBanue TaHreHC CYMMBI M Pa3HOCTH JIBYX YTJIOB. 2
TPUTOHOMETPHHCCKHX CuHYyC ¥ KOCHHYC JABOWHOTO yriia. @OpMyJibl IIOJIOBUHHOTO YTJIA. 2
BHIPAKCHIH [IpeoOpa3oBaHue CyMMBbI B IPOM3BEICHUE U IPOU3BEACHUS B CYMMY. 2
[TpakTrueckoe 3ansaTue Ne9
[IpeoOpa3oBaHue MPOCTEUIINX TPUTOHOMETPUUECKUX BBIPAKECHUH. 2
0Ka3aTeIbCTBO TOXKIECTB.
I''TABA 3 ITPOU3BOIHAA ®YHKIIMA 24
Tema 3.1. [TocnenoBarensHocT. CriocoOBI 3aJaHUS U CBOMCTBA YMCIOBBIX ’
[locieoBaTeIbHOCTH [TOCJIE0BATEIBHOCTEM.
[Tpupamienue aprymenra, npupamienue GyHkuuu. beckoneuno yobiBaromas 4 2
rEOMETPUYECKasl IPOrPeccusi U €€ CyMMa.
[ IpakTnueckoe 3anstue Nel(Q Ilpenen nociaenoBaTeIbHOCTH 2
Tema 3.2. OnpezaeneHyre NPOU3BOIHON, €€ reoMeTpHUecKUil U (PU3NYECKUI CMBICIL. 2
[IponssosHas YHKIMA.  |[Tpappia mpOM3BOHBIX CyMMbI, PA3HOCTH, POM3BEACHNS, YaCTHOTO 4 2
[TpakTuyeckoe 3ansitue Ne 11 IIpauna nuddepeHunpoBaHust 2
Tema 3.3. [Ipumenenns YpaBHEeHHUE KacaTeIbHOM K Tpaduky QyHKINY. ’
IPOM3BOTHON lccnenoBanue GyHKIMI HA MOHOTOHHOCTb M 9KCTPEMYMBbI )
2
[IpruMeHeHre TPOU3BOIHOM K MCCIIeI0BAaHNIO (DYHKIIMH U TOCTPOEHUIO IPaUKOB.
[IpriMeprl NCIIOJIB30BAHUS TPOU3BOIHOM JIsl HAXOXKACHUS HAWTYUIIEero pelieHus B )
IPUKJIAIHBIX 337a4ax.
[TpakTrueckoe 3ansaTue Nel2 2
CocraBieHre ypaBHEHUS KacaTeJIbHOM.
I'JTABA 4 ITAPAJUIEJIBHOCTD U INEPITEHANKYJIAPHOCTD B [TIPOCTPAHCTBE 32
Tema 4.1. CrepeoMerpusi. OCHOBHBIE IOHSTHS CTEPEOMETPUHN: TOUKA, IPSIMast, MIIOCKOCTh, )
[TapamiensHOCTD B IPOCTPAHCTBO. AKCHOMBI CTEPEOMETPHH. 2
[IPOCTPAHCTBE [Iepecekaromyecsi, NapajulesIbHbIE U CKPELIUBAIOIIMECS IPSMBbIE. YTOI MEXAY 2




HaumenoBanue pas3znennos u Copneprxanue yueOHOT0O MaTepuaa, 1abopaTopHble paboThl M TPAKTHYECKHE O6beM YposeHb
TeM 3aHATHS, CAMOCTOATENbHAs paboTa 00yJarOLINXCs 4acoB OCBOEHUS
1 2 3 4
PSIMBIMU B IPOCTPAHCTBE.
[lapayutenpHple NpsiMas M IUIOCKOCTh. [IpuM3HaK napaulenpHOCTH MNPSAMOM U )
[1JIOCKOCTH.
[lapajuienpHble W NEpeceKaroluecs INIOCKOCTH, UX MIUIIOCTpanus Ha MOJCIIAX.
PaBeHCTBO  OTPE3KOB  MAapajUICbHBIX  IPSAMBIX, 3aKJIIOYEHHBIX  MEXIY
[1apaJUICIbHBIMU TUIOCKOCTSIMH. 2
[TapayuienpHOCTD JTMHUIM NTEPECEUEHUS IBYX INIOCKOCTEN TPEThel TUNIOCKOCTHIO.
[TapayuenpHOe npoekTrpoBanue. M3o00paxkeHne npoCcTpaHCTBEHHBIX (uryp.
[TpakTrueckoe 3ansTue Nel3 D)
PenieHue 3a1a4 Ha B3aMMHOE PACIIOJIOKEHHUE IIPSIMBIX U IIJIOCKOCTEN.
Tema 4.2. [lepneHauKyIsIpHOCTh NpsAMBIX. [lepneHauKyIsIpHOCTD NPSAMOM U INIOCKOCTH, €€ )
[ leprnieH UKy IISIPHOCTD B WJUTFOCTPALIMS HA MOJEISIX.
[IPOCTPAHCTBE .
[lepneHquKyIsp U HAKJIOHHAsA K IUIOCKOCTH, IPOEKIUS HAKIIOHHOW HA IIOCKOCTb. )
TeopeMa 0 Tpex neprneHauKyisapax. PacctossHue oT TOYKU 10 MIIOCKOCTH.
/IByrpaHHBIN yroJ1, JUHEHHBIN YIoJI ABYTPaHHOIO yria 2 2
[ lepneHquKyIspHBIE IIIIOCKOCTH, UX WIUTIOCTPALAS HA MOJEIISIX, IPU3HAKU U )
CBOMCTBA.
[IpakTuueckoe 3anstue Nel4 )
PemieHne 3a1a4 Ha NEPHEHAMKYISIPHOCTD IPSIMOM M INIOCKOCTH
Tema 4.3. JlexapToBbl KOOpAuHaThl B IpocTpaHcTBe. DopMmyrna pacCTOSHUS MEXAY IBYMs
KoopauHaTsl 1 BEKTOPBI TOuKaMH. YpaBHeHUs ceprl U 1uiockocTd. dDopmynna pacCTOSHHUS OT TOYKH IO 2
[1JIOCKOCTH. 2
Bektopel. Moaynbe Bektopa. PaBeHCTBO BEKTOPOB. CII0KEHUE BEKTOPOB U 4
YMHO>KEHHE BEKTOPA HAa YUCJIO0. YTOJ MEXAY BEKTOPAMH.
KoopanHaTsl BEKTOpA. 2
CkanspHoe pou3BeieHne BeKTOpoB. KomumnHeapHbie BeKTOpsl. Pasnoxenne 2 2

BCKTOpPA 110 ABYM HCKOJUIMHCAPHBLIM BECKTOpPAM.




HaumenoBanue pa3nennoB u Copneprxanue yueOHOT0O MaTepuaa, 1abopaTopHble paboThl M TPAKTHYECKHE O6beM YpoBeHb
TEeM 3aHATHS, CAMOCTOATENbHAs paboTa 00yJarOLINXCs 4acoB OCBOCHHUS
1 2 3 4
Kom1utanapHble BEKTOpPbI. Pa3noxeHune BeKTopa o TpeM HEKOMIUIaHAPHBIM )
BEKTOpaM
I'JTABA 5§ MHOI'OI'PAHHMKH U TEJIA BPAILIEHUA 28
Tema 5.1. MuororpanHuk. Bepuimtbl, pedpa, rpaHi MHOTOTpaHHUKA. Beimykiibie
MHOrorpaHHUKH MHOTOrpaHHUKHU. [Ipu3ma, ee ocHoBaHUs1, OOKOBBIC pedpa, BbICOTA, OOKOBas 2
noBepxHocTh. IIpsmas u HakiaoHHas npusma. [IpaBuibHast npusma.
[Tapamnenenunen. [Ipsimoyronsusiii napamienenunesn. Ky0. Ilupamuna, ee
OCHOBaHUE, 00KOBbIE pedpa, BbICOTa, O0OKOBAsk MOBEPXHOCTh. TpeyronbHas 2
nupamuaa. [IpaBuwibHas nupamuaa. Y ceyeHHas nupaMua. 2
Ceuenus Ky0a, IpU3Mbl, TUPAMU/IBL. 2
[IpencraBieHne o NpaBUIbHBIX MHOIOIpaHHUKAX (TETpa’ip, KyO, OKTasp, )
TOJICKA’AP U UKOCAIIP).
CuMmeTpuu B KyOe, B apajuienenumnese, B npuzMe u nupamuae. O0bembl ’
MHOTOTPaHHHUKOB.
[TpakTrueckoe 3anstue Ne 17 BoruncieHue noBepXHOCTH U 00beMa MPU3MBI. 2
[TpakTuyeckoe 3anstue Nel8 BrlunciieHre NOBEPXHOCTH M 00beMa MUPaMUJIbI. 2
Tema 5.2. [Tpstmoii KpyroBOM HMIMHJP U €ro AIeMEHThl. OCeBble CEUEHMS U CEUECHUS )
Tena BpameHus [apaJuIeIbHbIE OCHOBAHUIO LIMJIMHPA.
Dopmyia 11l HAXO0XAEHUS IJTo1a i OOKOBOM MOBEPXHOCTH LIMJIMHIPA 2
[Ipsimoli KpyroBoi KOHYC, €ro 3J1IeMeHThl. OCEBbIE CEUEHMSI U CEUCHHUS
napajuieJibHble OCHOBaHUI0. DopMyia il HaX0XK/IeHUs TUIoaan O0KOBOM 2
OBEPXHOCTU KOHYCA.
[I1ap u cepa, kacaTenbHast IIOCKOCTh K cdepe. [1norra e moBepXHOCTH chepbl 2
OO6BeMBI Tel BpaIlleHUs! 2
[TpakTuyeckoe 3austue Ne 19 BoruncieHne NOBepXHOCTH M 00beMa IIMJIMHIpPA. 2
[Tpaktuyeckoe 3anstue Ne 20 BoruncieHrne MoBepXHOCTH U 00beMa KOHYCA. 2
CamocrosTenbHas paboTa 00yJaromuxcs 64




HaumenoBanue pa3nennoB u Copneprxanue yueOHOT0O MaTepuaa, 1abopaTopHble paboThl M TPAKTHYECKHE
TeM 3aHATHSA, CAMOCTOSITEIbHAS paboTa 00yUJaroIuXcs

O0bBeMm
4acoB

YpoBeHb
OCBOCHUS

1 2

4

CamocrosTenbHas pabora 1o riase | YncnoBsle GyHKIMU:
- CO3J]aHKe MPOEKTa 1o TeMe «UucnoBsie GyHKINUW» UITU
- BBITIOJTHEHUE paldoT:
1. Cozmanue npe3eHTaIu no TeMe «YrucaoBbie PyHKITUN»
2. Joxiuazn mo teme «HucnoBble PyHKIUN»
3. CocraBnenue coopHuka Gpopmyi o teme «Hucnaosbie GyHKIUM» JloMaliHsss KOHTpoibHas padoTa 1o
reme «YncnoBbie QyHKITUI

12

CamocrosTenbHas padora 1o riase 2 TpuroHoMerpus
- CO3/IaHUe MPOeKTa 1Mo TeMe « TpuroHoMeTpus» win
- BBIIOJIHEHUE paloT:
Co3anne mpe3eHTanuu 1o TeMe « T puroHoMeTpus»
1. Hoknan no teme «UuciaoBble QyHKIUIY
2. CocraBneHue KpoccBOp/a Wi TecTa 1o TeMe « T puroHoMeTpusi»
3. CocraBnenue coopHuka popmyi o Teme « Tpuronomerpusk» JlomMaiHsst KOHTpoJbHas paboTa o Teme
«Tpuronomerpusi»

14

CamocrosrenbHas padora no riase 3 [IpousBoanas GyHKUIUN
- co3anue npoekra 1o teme «I[IponsBomHas QyHKIMNY WK
- BBITIOJTHEHUE PaboT:
Co3znanne npe3eHTanuu 1mo reme «IIponsBognas GyHKIUN
1. Hoxnan no teme «IIpousBoanas GpyHKIMN
2. CocraBnenue kpoccBop/a uiu tecta mo reMe «lIpousBoanas GyHKIUN»
3. CocraBnenue coopHuka popmyi o teme «IIponsBoanas ¢pyHkuum» JloManisss KOHTpoIbHAs padoTa 1mo
teme «IIpousBogHast hyHKII

14

CamocrosTenbHas padora 1o riase 4 [lapaiienbHOCTh U MEPICHIUKYISPHOCTD B IPOCTPAHCTBE

- CO3JIaHuE MPOEKTa N0 TeMe «[lapasiebHOCTh U MEPIECHIUKYIISIPHOCTD B IIPOCTPAHCTBEY HITH

- BBITIOJTHEHUE PadoT:

Co3nmanue npe3eHTalmu 1o teme «llapanienbHOCTh U MepHeHIUKYISIPHOCTh B IIPOCTPAHCTBEY

1. loxman o teme «[lapamielbHOCTh U MEPIEeHAUKYIISIPHOCTh B IIPOCTPAHCTBEY»

2. CocTaBieHre KpoccBOpIa uin Tecta mo teme «IlapaienbHoCTh M ePIeHAUKYISIPHOCTD B

12




HaumeHnoBanue pa3nenos u
TEM

Copneprxanue yueOHOT0O MaTepuaa, 1abopaTopHble paboThl M TPAKTHYECKHE
3aHATHSA, CAMOCTOSITEIbHAS paboTa 00yUJaroIuXcs

O0bBeMm
4acoB

YpoBeHb
OCBOCHUS

1

2

4

MIPOCTPAHCTBE»

3. CocraBnenue coopuuka Gopmya no teme «llapaninenbHOCTh U NEPIEHIUKYISIPHOCTD B IPOCTPAHCTBE»
OMaIlTHsIsE KOHTPOJIbHAS paboTa mo Teme «llapamiensHOCTh U NEPIeHIUKYIIPHOCTh B TPOCTPAHCTBEY

- BBIIIOJIHCHUC pa60T:

CamocTosTenbHas pa60Ta I10 TJIaBe 5 MHOFOFpaHHI/IKI/I " TCJ1a BpallCHUA
- CO3aHHC ITPOCKTA 110 TEMC <<MHOFOFpaHHI/IKI/I " TCJIa BpallICHHUA» UIIN

Coznianue npe3eHranuu no teme « MHOrorpaHHMKY U Tejla BPaIlEHUsD)

1. Joxman mo teme « MHOTOTpaHHUKH U TeJia BPaIICHUS

2. CocraBieHue KpoccBOp/a WK TECTA M0 TeMe «MHOTrOrpaHHUKHU U TeJla BpallEHUs»

3. CocraBienue coopHuka popmy mmo teme «llapannenbHOCTh U NEPIEHAUKYISIPHOCTh B IPOCTPAHCTBE
OMallHssl KOHTPOJIbHAsI paboTa no TeMe « MHOrorpaHHUKH U TeJla BPAIICHUSD)

12

2 CEMECTP

I'JTABA 6. IEPBOOBPA3HASA U UHTEI'PAJI

(O8]
S

Tema 6.1.
[TepBooOpazHas u uHTErpa

[lepBoobOpa3Has pyHkunu. OCHOBHOE CBOWCTBO MEpBOOOpa3HOM

[IpaBusa BEIYHUCIICHUS IEPBOOOPA3HBIX.

[TpakTrueckoe 3ansTue Ne 15 HaxoxeHue neppooOpa3HbIX

[lomsaTue HCOMPCACIICHHOI'O MHTCTpajia.

Dopmyna HetoTona—JleitOHMIIA.

[IprMepbl IpUMEHEHHs] UHTerpajia B pU3HKe U T€OMETPHH.

BTOpaH [Mpou3BoaHas U €€ (I)H3quCKHﬁ CMBICIJI.

HpaKTI/IquKOC 3aHgaTue Ne 16 Beruucienue HHTCTpaJIOB

NS o o | S R N N S

I'JTABA 7. CTEIIEHHAA, IIOKA3ATEJIBHASA 1 JIOTAPUOMUYECKHUE ®@YHKINN

@]
(e

Tema 7.1.
CTerneHu u KOpHHU.
CrenenHas GyHKIUsS

Kopenb crenenu n> 1 1 ero cBOMCTBa.

CrteneHs ¢ palluOHATIBHBIM ITOKa3aTeeM U e€ cBoicTBa. [loHsTHE O cTeneHu ¢
e CTBUTENbHBIM MTOKA3aTEJIEM.

prOH_ICHI/IC BBIpa)KeHHfI, COACPIKAINNX CTCIICHDb

PenieHue MppalMoHaIbHBIX YPaBHEHUH

e R e




HaumenoBanue pa3nennoB u Copneprxanue yueOHOT0O MaTepuaa, 1abopaTopHble paboThl M TPAKTHYECKHE O6beM YpoBeHb
TEeM 3aHATHS, CAMOCTOATENbHAs paboTa 00yJarOLINXCs 4acoB OCBOCHHUS
1 2 3 4

[TpakTrueckoe 3anstue Ne 21 Penienue nppalioHaJbHbIX YpPaBHEHUI 2

Tema 7.2. [MokaszarenbHas GyHkuus (3kcnonenTa). CBolcTBa U rpaduK. 2

[lokasarenbHas GYHKUUA.  Perrenne nokasaTelbHBIX YPaBHEHHIL. 4 2
[Toka3aresibHbIE HEPABEHCTBA. 2
[Ipaktuueckoe 3anstue Ne 22 Penienne noka3zareabHbIX YpaBHEHUN U HEPABEHCTB. 2

Tema 7.3. Jlorapudm umncia. OcHOBHOE JIOrapu(MUIECKOE TOKIAECTBO. 2

Jlorapudmiyeckas CpoiictBa. Jlorapudm npoun3BeieHUs, YaCTHOTO, CTCIICHHU. 2

(byHKLMA. JlecATHYHBIN M HATYpaJIBHBIN JOraprudMBbI, YHUCTIO €. 2
[IpakTuueckoe 3anstue Ne 23 [IpeobpazoBaHue BEIPAKEHUM, COACPIKAITUX 7 2
norapuhMbl
Jlorapudmudeckas dhyHKIms, €€ CBOWCTBA U rpaduK. 4
Jlorapugmuueckue ypaBHEHHUsI. 4
Jlorapugmuueckue HepaBeHCTBA. 4
[TpakTrueckoe 3ansTue Ne 24 Pemnienue porapuMUYecCKuX ypaBHEHUN U )
HEPaBEHCTB.

T'JIABA 8 KOMBMHATOPUKA,CTATUCTUKA U TEOPUS BEPOSTHOCTEN 22

Tema 8.1. DneMeHTHI Craructudeckas o0paboTka naHHbIX. [IpencraBnenue qaHHBIX (TaOJIUIIBI, 2

MaTeMaTHYeCKOM uarpaMmsl, rpagukn). I'ucrorpamMmel.

CTATHCTHKH YncnoBble XapaKTEPUCTUKH PSJOB TAHHBIX. 2 2
[TpakTiueckoe 3ansatue Ne 25 Cratuctudeckas 00paboTka JaHHBIX. 7
[IpencraBieHue naHHbIX B Tabauiy. [Toctpoenue aquarpamm.

Tema 8.2. DIieMEHTAPHBIC U CIIOXKHBIC COOBITHSL. 2

ONICMEHTBI Teopun BeposTHOCTh CyMMBI HECOBMECTHBIX COOBITHH. 2

BCPOATHOCTCH BeposTHOCTh MPOTHUBOIOJIOKHOTO COOBITHSI. 2 2
[IpakTrueckoe 3ansaTue Ne 26 Pemenne npakTH4ECKUX 3a7a4 ¢ IPUMEHEHUEM )

BCPOATHOCTHBIX MCTOJL0B




HaumenoBanue pa3nennoB u Copneprxanue yueOHOT0O MaTepuaa, 1abopaTopHble paboThl M TPAKTHYECKHE O6beM YpoBeHb
TeM 3aHSTHSL, CAMOCTOSITENIbHASL Pab0Ta 00y4aIOIINXCS 4acoB OCBOCHUS
1 2 3 4
Tema 8.3. DneMeHThI [ToouepenHbIl U OJHOBPEMEHHBIN BRIOOP HECKOJIBKHX JIEMEHTOB M3 KOHEYHOTO
KOMOWHATOPUKHU MHOKECTBA.
DopMyJIbl YUCIIA IEPECTAHOBOK, COYETAHUM, pa3MEILIEHUMN. 2
Pemenne komOMHATOPHBIX 3a1a4. Popmyna 6mHOMa HeloTOHA.
CBoiicTBa bmHOMHATBHBIX KO3 duumenToB. Tpeyronpauk [lackais.
I'JIABA 9. YPABHEHW S 1 HEPABEHCTBA.CUTCEMbI YPABHEHMM 1 HEPABEHCTB. 28
Tema 9.1. PaBHOCHJIBHOCTh YpaBHEHUI, HEPABEHCTB, CUCTEM. 2
YpaBHEHHU U HCPABCHCTBA. |OcHoBHBIE NPUEMBI PEIIEHUS CHCTEM YPAaBHEHHI: MOJICTAHOBKA, alredpauyeckoe 4
Cucrembl ypaBHEHUH U CJI0)KEHHUE, BBEJICHUE HOBBIX ITIEPEMEHHbIX.
HCPaBCHCTB. PemieHre TMPOCTEHINNX CHUCTEM YPaBHEHHH C JBYMs HEW3BECTHBIMHU. Pernenue 4
CHUCTEM HEPaBEHCTB C OAHOW MEPEMEHHOI.
lcionp30Banne CBOWCTB M TrpadukoB (YHKIMHA NpH PEIICHWH YpaBHEHHWHA W 4
HEPABEHCTB. )
Meton uHTepBanoB. M300pakeHne Ha KOOPAMHATHOM IUIOCKOCTH MHOKECTBA 4
CIICHUM YPaBHEHUI U HEPABEHCTB C JIBYMs IEPEMEHHBIMH U UX CUCTEM.
[IpMeHeHre MaTeEMaTUYECKUX METOJOB Ul PEIeHUs COJIEepKaTeNbHbIX 3a/1ad U3
pa3INuYHBIX oONacTell Haykd M TpakTUKU. VHTepmperamus pesynbrara, yder 4
€aJIbHBIX OTPaHUYEHUH.
PanvoHasibHbIe, HPpallMOHAJIbHBIE YPAaBHEHHUS U CUCTEMbI. MeTo bl pelieHus 4
[IpakTuueckoe 3ansTue Ne 27 Penienue pa3iMuHbIX BUJIOB YPABHEHUHI 2
[JIABA 10. DJIEMEHTbI TEOPMM MHOXECTB U MATEMATUYECKOM JIOTUKU 8
Tema 10.1. Buel MHOXecTB. CriocoObl 3a1aHust MHOXKECTB. Oniepaliii HajJl MHOYKECTBAMHU. 4
DIIEMEHTBI TCOPUHTIcTUHHBIE W JIOKHBIE BbICKa3blBaHUA. Omnepanuu Haj BbICKa3bIBaHUSAMHU. CBA3b
MHOXKCCTB 5 HiBpICKA3bIBAaHUS C MHOKECTBOM. 2 2
MATCMATHICCKON JIOTHKH 341 0upr moruku. Pemenye Torndeckyx 3a7ad ¢ HCIONB30BAaHMEM KpyroB Difepa. )
Y MO3aKI0YeHus
CamocTosTenbHas pabota o0yJaronuxcs 75




HaumenoBanue pa3nennoB u Copneprxanue yueOHOT0O MaTepuaa, 1abopaTopHble paboThl M TPAKTHYECKHE
TeM 3aHATHSA, CAMOCTOSITEIbHAS paboTa 00yUJaroIuXcs

O0bBeMm
4acoB

YpoBeHb
OCBOCHUS

1 2

4

CamocTtosTenbHas padbora 1o riase 6 [lepBooOpasHas u UHTErpal
- co3anue npoekra 1o reme «IlepBooOpasHas U HHTETpaD WIK
- BBITIOJTHEHUE paboT:
Coznanue npeseHranuu 1no teme «IleppoodpasHas u uHTErpa»
1. Jloxman o teme «IlepBooOpaszHas u HHTETpa»
2. CocraBneHue KpoccBop/a win Tecta o reme «lleppooOpa3Has 1 UHTErpam»
3. CocraBienue coopHuka dpopmyi o reme «IlepBooOpasHas u unrerpam» JloMariHsss KOHTPOJIbHAs
abora no teme «IlepBooOpa3Hasi U HHTErpa»

15

CamocTosTenbHas pabora 1o riase 7 CTeneHHas, noka3aTesbHas U Jjorapupmudeckas GyHKIUU
- co3/laHue rpoekTa 1o reMe «CreneHHas, okaszarelibHas 1 Jorapupmuueckas GyHKIUW) W
- BBITIOJTHEHUE PadoT:
Co3znanue npe3eHTanuu 1no reMe «CreneHHas, nokasaresibHas v Jorapupmuueckas GyHKIum»
1. Joxnan no teme «CreneHHas, moka3aTelibHas U Jjorapupmudeckas GyHKIII»
2. CoctaBneHue KpoccBopAa WiK Tecta o teme «CTeneHHast, mokasareabHas U JlorapudmMuieckas
byHKIA)
3. CocraBnenue coopHuka Gpopmy o teme «CTenenHas, nokasaTenbHas U jorapudmuyeckast QyHKIIIDY
OMaIlHssl KOHTpoJsIbHAsI paboTa no Teme «CreneHHas, nokasarejapHas ¥ Jjorapupmuueckasi yHKIumn»

15

CamocTosTenbpHas paboTa no rnaBe 8 KomOuHaTopuKka, CTaTUCTUKA U TEOPHSI BEPOSITHOCTEHN

- co3/lanue npoekra mo reme « KomOnHaropuka, CTaTUCTUKA U TEOPHsI BEPOATHOCTEN)» WU

- BBITIOJTHEHUE PaboT:

Co3zmanue npe3eHTaruu no reMe «KoMOnHaToprka, CTaTUCTHKA U TEOPUST BEPOSTHOCTEI
1. Joxman mo teme «KoMOMHATOpHKA, CTATUCTHKA U TEOPUS BEPOSITHOCTEIN
2. CocraBneHne KpoccBOp/ia uiu Tecta no reMe «KoMOnHaTOprKa, CTATUCTHKA U TEOPUS BEPOSTHOCTEM
3. CocraBienne coopHuka ¢popmyi mo reMe «KomOnHATOpUKA, CTATUCTUKA U TEOPHS BEPOSTHOCTEI

OMaIIHssl KOHTPOJIbHAs paboTa 1o Teme «KomOmHaTOpHKa, CTAaTUCTUKA M TEOPHST BEPOSITHOCTEI

15

CamocTtosTenbHas paboTa 1o riase 9 YpaBHeHus u HepaBeHcTBa. CHCTEMbI YpaBHEHHUM U HEPABEHCTB. -
CO3JaHHE MTPOEKTa M0 TeMe « Y paBHEHUS U HepaBeHCTBA. CHCTEMbI YpaBHEHHUI U HEPABEHCTB) WIIH -
BBITIOJITHEHHE PA0OT:

15




HanmenoBanue paznenoB u |  CopepxaHue yueOHOro MaTepuaia, 1abopaTopHble pabOThI U MPAKTHYECKUE O0bem YpoBeHb
TeM 3aHATHSA, CAMOCTOSITEIbHAS paboTa 00yUJaroIuXcs 4acoB OCBOCHUS

1 2 3 4
Co3zlaHue Npe3eHTaluy 110 TeMe « Y paBHEHU U HepaBeHCTBA. CrucTeMbl ypaBHEHUN U HEPABEHCTBY
1. Hoxnan o teMe «YpaBHEHUA U HepaBeHCTBA. CHUCTEMbI YPaBHEHU U HEPABEHCTBY
2. CoctaBieHue KpOCCBOp/Ja WK TECTA 110 TeME «Y paBHEHUS U HepaBeHCTBA. CUCTEMbI YpaBHEHUH U
HEPABEHCTB»
3. CocraBnenue cOopHuKa GOpPMYII IO TeMe «Y paBHEHHUsI U HepaBeHCTBA. CHCTEMBI YpaBHEHUH U
HEPABEHCTB»
OMallHssl KOHTPOJIbHAsI paboTa 1o TeMe «YpaBHEHHUsI U HepaBeHCTBA. CucTeMbl ypaBHEHUN U HEPABEHCTBY
CamocTosrenbHas padora 1o riase 10 D1eMeHTbl TEOpUH MHOXKECTB U MATEMATUYECKOM JIOTUKH.

- CO3JIaHMe MPOEKTa M0 TeMe «YpaBHEHUS U HepaBeHCTBA. CUCTEMbI YpaBHEHUI U HEPABEHCTBY WIIH
- BBIIIOJTHEHUE PadoT:

COS,Z[aHI/Ie IMPE3CHTAllUU 110 TCMC «IIEeMEHTBI TCOPHUU MHOKCCTB U MaTeMaTUYECKOM JIOTHKHY

4. Hoxmnax 1o teme «JIeMEHThI TEOPHUH MHOKECTB U MATEMATHUYECKOM JIOTHKIY 15 3
5. CocraBneHue KpoccBOp/la UM TECTA M0 TEME « IJIEMEHThI TEOPUH MHOKECTB U MATEMATHUYECKOU
JIOTUKWY

6. CocraBienue cOopHuka GopMyI1 o TeMe « IJIEeMEHTHI TEOPUU MHOMKECTB M MATEMaTHUYECKOU JTOTHKIY
OMAIITHsISl KOHTPOJIbHAS paboTa 1Mo TeMe « JIEMEHThI TEOPHUH MHOKECTB U MATEeMAaTHUUECKOM JIOTHUKHUY
Toro 232

3.3. XapakTepuCTUKa OCHOBHBIX BHUJOB JEATEIBHOCTH OOYYaIOIIMXCS Ha YPOBHE Y4YEOHBIX NEUCTBHUIl (IO pasnenam
coJiepKaHusl yueOHOM TUCUUIUIMHBI MaTteMaTuka: ajaredpa u Hayajaa MaTeMaTH4eCKOro aHaIu3a, FEOMETPHs)

XapakTeprucTUKa OCHOBHBIX BUJIOB YUEOHOI IeATEIHbHOCTH
HaumenoBanue pa3nenos
[IpenmerHbIe MeranpeameTHble JIngHOCTHBIC
1 2 3 4
['JTABA 1. Y1CJIOBBIE Ctpouts rpadyK 4UCI0BON (QyHKIMU, TOUKHHA Braners CTaHJAPTHBIMU [BripaxaThb CBOM
OYHKIU KOOPJIMHATHOM TNIOCKOCTH npueMaMu IIOCTPOCHUA |MBICIIA B YCTHOM U
BbluucasTh  1E€KapTOBBl  KOOPAMHATBI  TOYEK MUCHbMEHHOM pEYH.




HaumenoBanue pasnenos

XapakTepucTUKa OCHOBHBIX BUJIOB YUCOHOH JIEATEIIPHOCTH

[IpeameTHbIC MeranpeameTHble JIngnocTHBIE
1 2 3 4

YICIIOBOM  OKPY>KHOCTU. Branets NOHATHSIMH [FpadUKOB YUCIOBBIX (QYHKIUH. Ciymarh ¥ BCTynarh B
CHHyCa, KOCHHYyCa, TAaHI'€HCAa U KOTaHI'€HCa, JMajor, y4acTBoBarhb B
HaXOIUTh UX 3HAYCHUS Ocy1ecTBasTh IIOUCK  [KOJJIEKTMBHOM
Haxoauth 3HadeHHe (QYHKIMH, COOTBETCTBYIOIeeMHOOPMALMK  JUIS  BBIIOIHCHUS0GCY K IEHMH IPOOIEM.
ApryMEeHTy M apryMeHT, COOTBETCTBYIOUIUN y4EeOHBIX 3a/1aHui C
3HAYCHUIO q)YHKI_II/II/I N CIIOJIb30BAHUECM yqe6H0171
Omnpenenste cBoiicTBa (QyHKIMH 1O rpaduxy, HIATEPATYPbI
CBOMCTBa (DYHKITUH, 3aJaHHBIX aHAJTUTHYECKU

['JIABA2 300pakaTh YMCIOBYIO OKPY>KHOCTb, TOUKH U TyTH HA CrnocoOHOCTh  BECTH

TPUT'OHOMETPUA YU CIIOBOM OKpYKHOCTH, HaXOJUThb YHUCIIO, Uajor ¢ JIpyrumu
COOTBETCTBYIOLLIEE TOYKE 51 TOUKy, |[AJEKBAaTHO HCIIOJIB30BATh  |TFOAbMU, JOCTUTaTh B
COOTBCTCTBYIOIIYIO YUCITY PCUYCBLIC CpPEACTBA MJI PCIICHUAHEM B3aUMOIIOHUMAaHUA,
BpunuciisiTe  1€KapTOBBI  KOOPAMHATBI  TOYEK [PA3JIMYHBIX KOMMYHHUKATUBHBIX[HAXOAUTH OOIIKE e U
UHCIIOBOM  OKPY)XKHOCTH. BiajeTh NOHATHAMH [3371a4; BIAJAE€HME YCTHOM W  |COTPYAHMYATH JUIS MX
CHHYyCa, KOCHHYCa, TAaHI'€HCAa U KOTaHI'CHCa, MIICbMEHHOW PEYBIO; CTPOUTH |MOCTHXKECHUS.
HaXOAUTh MX 3HaueHHs [lepeBoauTh M3 TpapyCHOMMOHOJIOIMUYECKOE  KOHTEKCTHOE |Co3HaTelIbHOE
MepbI YIJIa B paIiaHHyI0 Mepy U Ha000pOT. BBICKA3bIBAHUE. OTHOILLIEHUE K
3anuceIBaTh OCHOBHBIC  TPUTOHOMCTPHYCCKHUEC AJIEKBaTHO, TOYHO H  HECIIPCPBIBHOMY
TOXKIECTBA W NPUMEHATH HMX IIPH  BBIYHMCIEHUSX|IOCIEIOBATENBHO OTOOPAXaTh BOOPa30BAHUIO Kak
CHHyCa, KOCMHYC4, TAHTE€HCA M KOTAHTEHCA YUCIaPeud  (ONMCAaHME, OOBACHEHME)yCIOBUIO  yCIEIIHOM
(yrﬂa), COJZlepKaHue COBEpIIACMBIX HpO(I)CCCHOH&JIBHOfIH
®opMynMpoBaTh MpaBWiIo paboTel ¢ (GopMyaaMuIECHCTBUM, Kak B (OpME TPOMKOM|0OIIECTBEHHOM
[IpUBEICHUA, BBITIOJIHATH npe06pasoBaHI/I;1 COLIMATIM3UPOBAHHON PEYH; TAaK U B{esTEIILHOCTH
BBIPAYKECHHUIA. dbopMe BHYTpPEHHEH peuyH, Kak B
dopmynupoBaTh  ONpeNeTeHHs W CBOMCTBAa [yCTHOM, TaK M B MUCbMEHHOM peYH.
TPUTOHOMETPHYECKHX  (DYHKIMH, aHAIM3UPOBATH, Y METh aHaJIU3UpPOBATh,
YUTATh U CTPOUTH TPaPUKH. KPUTHYECCKHU OILICHUBATh "
Haxonuth mepuos GyHKIINUN. WHTEPIPETUPOBATH HHPOPMAIIHIO.
BeimonHaTe  npeoOpazoBanus rpadgukoB. Pemars/CTPOUTH JIOTHYECKOE
[IPOCTEHIINE YPABHEHHS C MOMOIIBI0 OKPYKHOCTH H[PACCYXKIEHUE, BKJITOYarouee

Ta6J'II/II_IBI 3HAYCHMH.

YCTAHOBJICHHUC




HaumenoBanue pasnenos

XapakTepucTUKa OCHOBHBIX BUJIOB YUCOHOH JIEATEIIPHOCTH

[IpeameTHbIC MeranpeameTHble JIngnocTHBIE
1 2 3 4
Biagers  cTaHZapTHBIMM IPUEMAaMU PELICHUS [IPUYMHHOCIIEACTBEHHBIX CBA3CH.
TPUTOHOMETPUYECKUX YPAaBHEHUM. 120Y(S 3 IIpECTaBIICHUE 0
3anuceiBaTh  (OPMYJIbl, HUCIONb30BAaTh UX JUIABOSHUKHOBEHHH, pPa3BUTHH U

BBIUMCIICHUH 1 IPe0oOpa30BaHM BEIPAKEHUH.

MPUMCHCHUN TPUT'OHOMCTPHHU.

BbINOIHATE IpOCTENIINE npeoOpasoBanuss U |[IpoBOAWTH TPHKHIKY H OICHKY
BBIUHCIIEHUS] TPUTOHOMETPUYECKUX BBIPAKEHUM. pe3yJIbTaToB BBIUNCIIEHUH,
AQHAJIN3UPOBATh IIPUYUHBI
TOIYIICHHBIX OIIHOOK.

['JIABA 3 [IPOU3BOAHASA |(®@opmynupoBaTh TIOHATUE npenena |AHaIM3UPOBATH U OCMBICIMBATHBHOCHTH HEOOXOAMMBIE
OYHKINN [10CJIEI0BATEILHOCTH,  ITOHATHE IPOU3BOJHOU TEKCT  3aJa4yd, Ha  OCHOBE [KOPPEKTHUBBI B

(byHKIMH. KOMOMHHUPOBAHHUS paHee |IE€MCTBHE IIOCIE  €ro

HaxonuTe MNpOW3BOAHBIC TPOCTEHININX (YHKUWN,M3yYCHHBIX  QITOPUTMOB W [3aBEPILEHHS HAa OCHOBE

VICII0JIb3YS QJITOPUTM. Ccroco0OB  JIEHCTBMS  pemiaTh [ero M ydeTa Xapakrepa

[IpumensTs mnpaBwia auddepeHInpoBaHUsT MPHHETUTIOBBIEC 3a/1aUH. CeJIaHHBIX OLIMOOK

HAaXO0XICHUN IIPOM3BOJHON ¢byHKIUU|OOBACHATD U3y4YECHHBIE

DopMyIUpOBaTh NOHATHE TEOMETPUUYECKOTO U [IOJIOXKEHUS] Ha CaMOCTOSITENIbHO,

¢bu3nvecKoro CMBICIIa  [OJOOPaHHBIX KOHKPETHBIX

Mpon3BOJHON (yHKIMU. Mcnonap30BaTh alropuTMIprUMepax.

COCTaBJIEHUs] YpaBHEHHUs KacaTelbHOM K TIpaduky/OcylecTBIsTh HIOUCK

GbyHKIUH. nHQOpMalUKM  JUISL  BBINOJTHEHUS

lcnonb30BaTh  MOHSATHE  CBA3M  BO3pPAcTaHUs, [y4eOHBIX 3alaHui C

yObIBaHUS (QYHKIUM W TPOU3BOAHOM (PYHKIIMH.HMCIIOJIB30BAaHUEM yueOHOU

OOBACHATD U3Yy4YECHHbIE IOJIOKEHHUSI Ha [IMTepaTypsl

CaMOCTOSITENIBHO ~ TMOJAOOpaHHBIX  KOHKPETHBIX

[IpUMEpax.

@DopMyIUpOBaTh MOHATHE OKCTpeMyMa (QYHKIUH.

OcymiecTBiaATh  HccieqoBaHue  (GYHKIMM — Ha

MOHOTOHHOCTB M 3KCTPEMYMBI.

[IpyMeHSITh  NPOU3BOAHYKD K  HCCIEJOBaHMIO

¢ynkauu. Ctpouth rpa@uk (QyHKIMH C HOMOIIbIO

[IPOU3BOAHOM.




XapakTepuCTHUKA OCHOBHBIX BHJIOB YU€OHOH JI€ATEIIbHOCTH
HaumenoBanue pasnenos
[IpeameTHbIC MeranpeameTHble JIngnocTHBIE
1 2 3 4
HaxonuTe ckopocTh npotecca o ¢popmyie,
MCTIOJB3Ys (PU3UYECKHIA CMBICI IPOM3BOIHOM.
ChopmupoBathb IIOHSTHE HauOOJIbILIETO,
HAMMEHBIIETO 3HaYeHUE (PYHKIIUN Ha TIPOMEKYTKE.
HaxonuThs Hanboblee, HaUMEHblIee 3HaYeHUe
(YHKIMU Ha OTPE3KE.
['JIABA4 DopMyIMpOBATh U JIOKA3BIBaTh TEOPEMBI u MopenupoBaTh  reoMeTpUYECKUEAIEKBATHO
[TAPPAJIAEJIBHOCTH 1 CBOWCTBA, (hOPMYJIMPOBATH OMPEICIICHHUS. 00BEKTHI UCTIONB3YS TOTOBBIE [MCIIOJIB30BAThH peyb
[TEPIIEHAMKYJIPHOCT b [[IpuMeHATh U3y4eHHbIE TEOPEMBI U CBOMCTBA IIPU KOMITBIOTEPHBIC IIPOrpaMMBIIIIS IIJITAHUPOBAHUS U
B [TIPOCTPAHCTBE. penieHuu 3aay. Ocy11ecTBISATh IIOUCK  [pEryJIsALUn cBoen
BEKTOPDLI B Pacrio3HaBaTh ¥ H300pakaTh Ha PUCYHKAX Yol HEOOXOAUMONW HHQOpPMAUKU  JISAIESTENbHOCTH,
[TPOCTPAHCTBE. MEXKy IIPSAMOH U INIOCKOCTBIO, IBYTPAHHBIC YIJIBI.  [BBIMOJHEHHS Y4eOHBIX 3aaHHil.UCIIOJIb30BATh peub
1300pakaTh NPOCTPAHCTBEHHBIE (PUTYPBI U UX AHaIM3UpOBaTh M OCMBICIMBATHIIS PErYyJSLUU CBOErO
[IPOCKLIUN HA IIJIOCKOCTb. TEKCT 3a1a4M, |IECHUCTBUS. CTaBUTh,
HaxonuTts B OKpy»KaroleM MUpe napajijieyibHble U [mepeopMynnpoBaTh  yCIOBHUE, BOIIPOCHI;
[IEPIECHUKYIISIPHBIC IIJIOCKOCTH U MPSMBIE. MOJIEIIUPOBATh ycioBue U |oOpariarbes 3a
BBIONHATE  AEUCTBUA € BEKTOpamMu B |CTPOUTH JIOTUYECKYIO LIETIOUKY. [TOMOILBIO;
[IPOCTPAHCTBE, UCIIOJIb3Ysl OCHOBHBIE ITPABUIIA. YMeThb ¢dopmynupoBate U |popMyJNHMpOBaTH  CBOHU
yAepKUBaTh y4eOHYIO 3aj1auy; 3aTpyAHEHUS;
lcrionp30BaTh METO KOOPMHAT MPHU PEIICHUH 33124 pe0Opa30BbIBATH MPAKTHUECKYIO |[Ipe/iarath MOMOINb |
Ha BBIMUCJICHUA 1 10Ka3aTCIbCTBA. 3aJady B IIO3HABATENILHYIO;, (COTPYIHHYECTBO,
CTaBUTh HOBbIE yueOHBbIE 3a/1aul B [IPOSIBIATH  aKTUBHOCTh
HaxonuTs B TeKcTe TpeOyemyio HH(OPMALIHIO; COTPYIHUYECTBE C YUUTEIIEM. BO  B3aMMOJICHCTBUU
OIPCACIIATL TEMY U T'JIABHYIO MBICJIb TCKCTA. HpI/IMCHHTB YCTaHOBJICHHBIE |1 peuenus
Pemarts 3agaun Ha OCHOBE HU3Y4YCHHOI'0 MaTc€puraja. paBuia B IUTAHUPOBAHUNA |[KOMMYHUKATUBHBIX
crioco0a perieHus; 3a/1a4 caylaTh U
Bri6upats JEUCTBUS B [BCTYIIaTh B JUAJIOT,
COOTBETCTBHUU C IIOCTABJIEHHOU y4acTBOBATh B
3a7ayei W YCIOBHAMHM €€ |KOJUIEKTHBHOM
peanu3anuy; ONpeaciarTh 00CYX/I€HUH MPOOIIEM.
[1OCJIEI0BATEIbHOCTh YuuThIBaTh  pa3HbIe




HaumenoBanue pasnenos

XapakTepucTUKa OCHOBHBIX BUJIOB YUCOHOH JIEATEIIPHOCTH

[IpeameTHbIC MeranpeameTHble JIngnocTHBIE
1 2 3 4

IPOMEKYTOUHBIX nenen U |MHEHUS U CTPEMUTBCS K
COOTBETCTBYIOLIMX UM JEHUCTBHUU C KOOpAUHALINU
Y4ETOM KOHEYHOIO pe3yJbTaTa;pa3Iu4HbIX TO3ULUHN B
COCTaBJIAITh I1aH U ([COTPYIHUYECTBE.
[MOCJICIOBATEILHOCTD nericreuii;l loHMaTh
MpEeIBUACTE YPOBEHb yCBOSHHsMH(OpMAIHIO,
3HAHUU, ero BPEMEHHBIX [[IPEJICTaBICHHYIO B
XapaKTEPUCTHK; OPEIBUIETh (TEKCTOBOM dopwme;
BO3MOKHOCTH IIOJIyYE€HHUSL |OTHENSATh HOBOE
KOHKPETHOI'O 3HAHUE OT U3BECTHOTO;
pe3yJibTaTa Py PELICHUM 3a/1a4yl  |CTaBUTh BOIIPOCHI K
OCYIIECTBIISATh ~ MTOTOBBIH M [TEKCTy U HCKaTh
[OILIArOBBII KOHTPOJIb 110 |OTBETHI HA HUX.
pe3yabTary; ocyliecTBIATh |(OpUEHTUPOBATh B
KOHCTaTUPYHOIIUN U [cucTteMe 3HAHUU;
[IPOTrHO3UPYIOUIMM KOHTPOJIb 10 [BBIIIOJIHATH  aHAJM3,
pe3yiabTaTy M 1O  CIOCO0Y |[MPOU3BOJMTH CHHTES.
NIEHCTBHS.
Ocy11ecTBISTh
KOHCTATUPYIOIIUI u
IPOrHO3UPYIOIIMNA KOHTPOJIb 110
pe3ynbTaty U [0  Crocoly
JICHCTBUS.

['JIABA 5. Pacrnio3sHaBaTth Ha uepTekax, pUCyHKax U Mojensax|lcnosnb3oBaTh  KOMIBIOTEpHOE (Bblpaxars CBOHU

MHOI'OTPAHHUKU U [IPOCTPAHCTBEHHbIE ~ I€OMETpPUYECKHe  (UTYphl, [MOJAETUPOBAHUE U SKCIIEPUMEHT  |[MBICIH B YCTHOM U

TEJIA BPAILIEHUA KOH(Urypauu Guryp. UL U3Y4YEHUS CBOMCTB [CbMEHHOU peun.

[IpuBOIUTE TpPUMEPHI
(buryp B OKpy’Karoriem MHpe.
300pakaTh MPOCTPAHCTBEHHBIC

AHAJIOTOB TCOMCTPHUYCCKUX

TCOMETPHUICCKUC

¢burypsl ¥ UX KOH(PUIYpallMd C HCIOJIb30BaHUEM

YEPTEKHBIX HHCTPYMEHTOB.

TE€OMETPHUECKUX
00BEKTOB.

AHaJ'II/I?;I/IpOBaTb U OCMBICIINBATH
TEKCT 3a7a4H,

nepeopMyJIUpOBaTh YCIOBHE,

Ciymars ¥ BCTynarh B
IMasor, y4acTBOBaTh B
KOJUIEKTUBHOM

00CYX/IeHUH MPOOIIEM.

YuuTheIBaTh  pas3Hble




HaumenoBanue pasnenos

XapakTepucTUKa OCHOBHBIX BUJIOB YUCOHOH JIEATEIIPHOCTH

[IpeameTHbIC MeranpeameTHble JIngnocTHBIE
1 2 3 4
@opMyIMpOBATh  ONPEACIICHHE  NPU3MBL U MHEHHUSI 1 CTPEMUTHCS K
MUpaMuabl, WX DJIEMEHTOB MW  BHAOB Ha M3BJICKATD HEOOXOIMMYIO KOOpAUHAILIUNA
KOHCTPYKTHBHOM ocHOBE. MccnenoBars U 1H(pOopMaLHIo, MOJCIIUPOBATD  |pa3IMYHBIX O3ULUHI B
OIIUCHIBATH CBOMCTBA YCJIOBHE C ITOMOILBIO CXCM, |(COTpYAHUYECTBE.

[MPOCTPAHCTBEHHBIX reOMETPUUYECKUX ¢uryp,[PUCyHKOB, CTPOHUTH JIOTHYCCKYIO|/[oroBapuBaThCs u
HCIIOJIb3YS JKCIIEPUMEHT, HabmroneHue, LCIIOYKY PacCyXICHHH, MpuUXoaUTH K 00IIEMY
n3Mepenne. Haxoaute B okpyxkamoumeM MupeKpUTHICCKU OLICHUBATH PELLIEHUIO
[IPOCTPAHCTBEHHBIE CHMMETPUYHBIE (DUTYPBHI. TOJTyYCHHBIH OTBCT, |COBMECTHOMI
300paxaTh CHUMMETPUYHBIE OCYIICCTBIATE ~ CaMOKOHTPOIb, neqTebHOCTH, B TOM
MpocTpaHCTBeHHBbIE (urypsl. Pemare 3amaum  HalIPOBEPATH OTBCT Ha |yycie B  CcUTyaluu
HaXxOXXJICHUE Ha JI0Ka3aTeJIbCTBO, Ha COOTBCTCTBHUC YCJIOBHUIO. CTOJIKHOBEHHUS
BLIYMCIICHUE JUIMH, YIJIOB, HA MOCTPOEHHE cedeHumii[PaccMaTpuBaTh CCUCHUA HTEpPECOB.
MHOTOI'PAHHUKOB, Tesl BpaueHus. DopmynuposaThIPOCTPAHCTBEHHBIX ¢uryp,

ompeNielieHue  IWIMHJPA, [10JIy9acMBbIC IIyTeM
KOHYyca, c(hepbl U 1apa, UX HIEMEHTOB. [IPEAMETHOTO nin

Bripakath OTHM €AMHULIBI U3MEPEHUS Yepe3 APyTHE.

DopmynupoBaTh OIpezie/IEHNE IO N
[MOBEPXHOCTH, obbeMa Tela. HccnenoBatsb
3aKOHOMEPHOCTH MEXITY

(hopMyniaMu IIIONIA/IeH TOBEPXHOCTEH U NX 00BEMaMu
Pemrate 3a7auM Ha HaAXOXXIEHUWE HaA IUIOHIAEH
[MOBEPXHOCTU M OOBEMOB MHOTOTPAHHUKOB, TEI
BpalICHUSI.

KOMITBIOTEPHOTO MOJIEITUPOBAHUS,
onpenensaTh ux BuA. OCyIIeCTBIATh
MOMUCK
HeoOXxoauMo uH(popManuu I
BBITIOJTHEHHS] y4eOHBIX 3alaHui C
HCTOJIb30BAHUEM y4eOHOU
nmuTepaTtypsl. Mickats Hanbonee
A PexTUBHBIEC CITOCOOBIpEIIEHUS
3a1a4 B
3aBUCHMOCTH OT KOHKPETHBIX
YCJIOBHIA.
CTpouTh peueBOe BHICKa3bIBAHUE B
YCTHOW M MUCbMEHHOH (opme.
OCylmecTBIISITh ~ UTOTOBBI U
[OIIaroBbIi KOHTPOJIb no

€3yJIbTaTy.




HaumenoBanue pasnenos

XapakTepucTUKa OCHOBHBIX BUJIOB YUCOHOH JIEATEIIPHOCTH

[IpenmetHbIE

MeranpeameTHble

JIny"ocTHEIE

1

2

3

4

[Ipu BBIIIOJIHEHUU
BBIYHMCIIUTEILHBIX ONeparuit
Kcnoiib3oBath Microsoft Excel,
[P TIPE3EHTAIINN BBIBOIOB -
Microsoft Power Point.

['JIABA 6.
[IEPBOOBPA3HASA U
MHTEI'PAJI

DOopMyIUpOBaTh  ONpPEAECICHUE
HEOIPEICICHHOIO HHTErpasa.
Bbuuciare nepBooOpazHyro JUisl CyMMbl (QyHKIUH,
VICIIOJIB3YS CIIPABOYHBIC MAaTEPHUAIIBI.
lcrnonb30BaTh yMEHHE HAXOAUTh IEPBOOOPA3HYIO IS
CyMMBI (DYHKIWH, Tpou3BeneHUs (YHKIIMHA HA YUCIIO,
UCIOJIb3Ysl ~ CIPAaBOYHBIE  MaTEpUAJIbI.
[IpuMeHATH CBOMCTBA HEOIIPEIEICHHBIX
MHTETPAJIOB B CIIOXKHBIX TBOPUECKUX 3aTAHUSIX.
DopMHpPOBATh MOHATHE ONPEIEICHHOTO HHTETpaa,
¢dopmyny HeroToHa-
JleiiOHuMIIa, KPUBOJMHEHHOMN Tparnenuy.
BbIYMCIATE ONpENENeHHBI WHTErpal A CyMMBbI
(GyHKIUH, HCNONb3ysl CIPAaBOYHbIE  MaTepUabl
BBINOIHATE HAX0XKIEHUE WIomaan  (QUrypsl,
OrpaHUYECHHYIO JIMHUSMU.
[[pyMeHITh TIOHATHE UWHTErpajia B IPUKIATHBIX
3a/1a4ax.

epBoOOpa3HOH,

PazBepHyTO 000CHOBBIBATh
CYX/ICHUS, IPUBO/IUTH
1T0Ka3aTeIbCTBO.

OcyecTBISTh MTOUCK
MH(GOPMALIUY [Tl BHITTIOJTHEHUS
y4eOHBIX 3aJaHUi ¢
MCIIO0JIb30BaHUEM
TUTEPaTypHI

y4eOHO

['JIABA 7 CTEIIEHHAZ4,
[IOKA3ATEJIbBHAA U
JIOTAPUOMUNYECKASA
OYHKINN

Pacrnio3sHaBaTh KOPHU HaTYpaJbHOM CTEIEHU U3 YUCIIA
M WX CBOWCTBA; CTENEHW C palUOHAIbHBIMU
[IOKa3aTeJIsIMH, WX  CBOWCTBA;  CTENEHU C
NEWCTBUTEIbHBIMU TIOKA3aTEISIMH. Yurath
CBOMCTBA KOpHEH U3 HATypaJIbHON CTEIIEHU, CBOMCTBA
CTENEHU C PALIMOHAJIILHBIMYU ITOKA3aTeIIsIMU

Hcnonp30BaTh TOTOBBIC
KOMITBIOTEPHBIE TPOTPaMMBbI IS
MpeoOpa3oBaHUs palliOHATBHBIX,
UPPAMOHAIBHBIX  CTENEHHBIX,
MOKa3aTeILHBIX n
norapu()MUIECKUX BBIPOKCHHI.
Ilonp30BaThC TOMOJIHUTEIHLHON U

CIIPaBOYHOM JIUTEPATYPOU MPH

BbITE TOTOBBIM K
CaMOCTOSATEIIEHOMY
[IOUCKY MeToaa
peneHust MPOCTEUIINX
anreOpanvaecKux
BBIPAKECHU,

coJlep)KalluX  KOpHH,




HaumenoBanue pasnenos

XapakTepucTUKa OCHOBHBIX BUJIOB YUCOHOH JIEATEIIPHOCTH

AHanu3upoBaTh NHPOPMAIUIO CTATUCTUYECKOTO
Xapakrepa.

KOMIIBIOTCPHBIC ITPOTrPAMMBI IJIA

aHaIM3a uH(pOopMaIuu
CTaTUCTUYECKOT'O XapaKTepa U
[TOCTPOEHUS rpadukoB u
uarpamm.

[IpeameTHbIC MeranpeameTHble JIngnocTHBIE
1 2 3 4
npeoOpa3oBaHUU PALIMOHAIBHBIX, [CTENEHH, TOTapU(PMBbL;

BbINOIHATE ACHCTBUSA ¢ KOPHAMU HaTypajbHON MPPALMOHAIIBHBIX CTEIIEHHBIX, lcronp30BaTh
CTCIICHU, CTCIICHU C pallMOHAJIbBHBIMHU  ITOKa3aTEJIbHBIX U npno6peTeHHHe 3HAHUA
[M0KA3aTEJISIMU, CTENEHU C IEUCTBUTEIbHBIMU nmorapu(pMHUECKUX BBIDAKCHUU. |y YMEHHS Ha 3aHATUSIX
[10KA3aTEISIMU. Biianers craHgapTHBIMU [TPUEMaMU PO ECCHOHAIBHOTO
OOBsicHATH ~ MOHATHE  jorapudMa, CBOICTBA |pelIEHUS PAllHOHAIBHBIX, KA -
nmorapudma,  JECATHUYHBIE u HaTypaJabHBIE |[UPPALIMOHATBHBIX CTEIICHHBIX, TOBCEIHEBHOM KH3HLL.
norapuQMbl. MMOKa3aTeJIbHbIX U
[IpuMeHATH OCHOBHOE JOrapu(pMUUECKOE  [TOrapru(pMHUCCKUX BHIPAKEHHIA.
TOXJIECTBO pu peleHnu BBIPAKECHMUIA.
DopMyJIMPOBATh U 3alIUCHIBATH MPABUJIa JEUCTBUH C
norapudmamu.
[IpeoOpa3oBEIBATEH AITeOpAaNICCKIE BRIPAKCHUS,
palMOHAJIbHBIE, UPPALIMOHAIIBHBIE, CTEIICHHBIE,
MMOKa3aTeIbHBIC U JJOTAPU(PMUYECKHUE BHIPAKCHHUSI.

['JIABA 8 Pemate  mpocreiimine  KoMOMHATOpHBIE  337a4u|COCTaBIATh  IUIAH  PEIICHHUS

KOMBHUHATOPHUKA, MeToZoM  mepebopa,  BbIpaxkaTe  U3BECTHBIE [3ajmauu;

CTATUCTUKA U TEOPUS |popmyisl; Beraucmste B HPOCTEHIINX — CIyYasX|BeiTh TOTOBBIM Kk |Mcnons3oBaTh

BEPOSITHOCTEU BEPOSATHOCTH COOBITUH Ha OCHOBE IMOJCYETa YHCIA CaMOCTOSTETEHOMY TOMCKY |[IPUOOPETEHHbIC 3HAHMUSI
MCXOM0B, METO/1a PELICHUS] BEPOSITHOCTHOW | YMEHHUSA B
Hpe)ICTaBJ'IflTB aHaJIn3 PCATBbHBIX YHCIIOBBIX 3a1auu; Mcmonb30BaTh TOTOBBIE HpaKTquCKOﬁ
JAHHBIX B BUIC AUAT'PDAMM, Fpa(l)I/IKOB; TIECATCIIbHOCTH u

MOBCETHEBHOM JKM3HU.
BEITE TOTOBEIM
OTCTanBaTh CBOIO TOUKY
3pEHHS TIPU PEIICHUN
BEPOSITHOCTHBIX 33]1a4,
[pU aHAJIU3E
UH(pOpPMALIUU
CTAaTHCTHYECKOT'O
xapaktepa. Haxoauthb

JOINOJHUTCIbHYIO




XapakTepucTUKa OCHOBHBIX BUJIOB YUCOHOH JIEATEIIPHOCTH

HaumenoBanue pasnenos

[IpeameTHbIC MeranpeameTHble JIngnocTHBIE
1 2 3 4
nH(OpMaInio IUIA
peneHus
BEPOATHOCTHBIX

MPaKTUYECKUX 3a]1a4.
CdopmupoBaTh OCHOBBI
JTOTUYECKOTO MBIIICHUS
TUIS
perieHus
BEDOATHOCTHBIX 3a/1a4.

['JIABA 9 YPABHEHUA N  [[Ipou3BoauTh paBHOCUJIbHBIE TIE€PEXO0/bl C IeiblolIcronb30BaTh TOTOBBIC

HEPABEHCTBA. YIIPOILLEHUS] YPAaBHEHUI, HEPABEHCTB. KOMIIBIOTCPHBIE IIPOrpaMMBbI, B TOM
CHUCTEMbBI YPABHEHNUM U BeinonHATe NpPOBEPKY HAWIEHHOIO PpEUIEHUS C[UMCIIe JJIA IOMCKA IYTH PELICHUS U
HEPABEHCTB. [IOMOLIbI0  IIOJICTAHOBKM W  ydera O0JIaCTH [MUIIOCTPALMM pEelIeHUs ypaBHEHUN

NOMyCTUMbIX 3HaueHuM. IlpenBunerb BO3MOXKHYIOM HEPABEHCTB.

[MOTEPI0 MJIM MPUOOPETEHUE KOPHS U HaXOAUTh MyTH/ONpenensiTh MPUIMHBI BOZMOKHBIX
BO3MOXKHOTO  m30eraHusi  omuOOK. [IpuMeHSThIOTEeph MM TPUOOPETEHHS
OCHOBHBIE ~ METOJIbI  pEHICHUs  aNreOpanyeCKUXTUITHUX PEIICHUN U MyTH
ypaBHEHUW: METOJ pa3joXKEHUS Ha MHOXHUTENU HMCIPaBICHUS JAHHBIX OMIHOOK.
METO/T BBEJICHUSI HOBOM MTEPEMEHHOI.

Pemartn MPOCThIE TPUTOHOMETPUYECKHUE,
[oKa3aTeIbHbIC, JorapuMUIECKHEe, palliOHAIbHBIC U
MppaLOHAJIbHBIE YPABHEHUS.

[[puMeHATh  CTAaHZAPTHBIE MOPUEMBI  PELICHUS
pPallMOHAIBHBIX, MPPAlMOHAIBHBIX, I0KA3aTEIbHBIX,

norapuGpmMUIecKux u TPUTOHOMETPUYECKUX
HEpaBEeHCTB. Pemare  HepaBeHCTBA  METOJIOM
MHTEPBAJIOB.

lcnonb30BaTh cBoWcTBAa M rpaduku QyHKIMA mpu
pElIeHNN YPaBHEHHUI 1 HEPABEHCTB.

300pakaTh ~HAa  KOOPAMHATHOM  IUIOCKOCTH
MHOKECTBA PEIICHUI YPDAaBHEHUW W HEPABEHCTB C




XapakTepucTUKa OCHOBHBIX BUJIOB YUCOHOH JIEATEIIPHOCTH

HaumenoBanue pasnenos
[IpeameTHbIC MeranpeameTHble JIngnocTHBIE

1 2 3 4

NIBYMsI IEPEMECHHBIMU.
Pemrats cucTeMbl IByX ypaBHEHUH C IBYMs

HCHU3BCCTHBIMU rpa(bnquKH, MCTOAOM
IIOACTaHOBKH, METOJOM anre6pa1/mec1<or0
CJIOKCHU, METOJOM BBCACHUA HOBBIX

[IepEMEHHBIX. Pelars cuCcTeMbI TpeX YpPaBHEHUH C
TpEMS IEPEMEHHBIMHU.

[[pMEeHSITh pa3Iu4HbIe CIIOCOOBI IIPU PEIICHNUN
CHCTEM HEPaBEeHCTB, M300pa)kaTh Ha KOOPAMHATHON
[JIOCKOCTH MHOXECTBA UX PELICHUI

['JIABA 10 9JIEMEHTBI OnepupoBaTh NOHATUSIMU: KOHEYHOE MHOYKECTBO, AHaNM3UPOBATh U OCMBICIIUBATh  |BBITH ~ TOTOBBIM K
TEOPUM MHOXECTB U PIIEMEHT MHOXECTBA, IOJMHOXKECTBO, IIEPECEUECHUE, [TEKCT  3aJayd, Ha  OCHOBE [CAMOCTOSATEIBHOMY
MATEMATHYECKOI 00bEeIUHEHNE MHOXKECTB. KOMOMHHMPOBaHUS paHee [[IOMCKY MeToaa
JIOTMKU. OnepupoBarh NOHATUAMU: YTBEP)KJIEHUE, UICTUHHOE, [M3YYEHHBIX aIropuTMOB U [pelIeHUs MPOCTEUIINX
JI0’)KHOE YTBEPKICHHE, OTPULIAHUE YTBEPKACHUS, crocoboB  nelcTBUsA  pemaTh [3aaady; Mcnonws3zoBaTh
KoHTprpumep. Haxoauts nepeceuenue, 00beIuHEHNE HETUTIOBBIE 3a]a4H. pUOOpETEHHbIE 3HAHUS
MHOXECTB. Pacrio3HaBaTh ICTUHHOE, JIOKHOE OOBSICHATD W3YUYEHHBIE [ YMEHUS Ha 3aHATHUSAX
YTBEPKICHHE, OINOKY B yTBEpKACHUAX. CTPOUTH HA [TOJIOKEHUSI HA CAMOCTOSITENIbHO  [TPOECCHOHATBHOTO
YUCJIOBOM MPSIMOM MOJIMHOYXECTBA YUCIOBOIO MO00paHHBIX KOHKPETHBIX  [[IMKJIaW TTOBCEIHEBHOMN
MHO>KECTBa pUMeEpPaXx. PKU3HU.
OcCymiecTBISTh MTOUCK
WHGOPMAIIUU IS BBITIOTHEHUS
y4eOHBIX 3a1aHUI c
MCII0JIb30BaHUEM yueOHOit

TUTEepaTyphl




4. YCJIOBUA PEAJIM3ALIMU ITPOT'PAMMBI IVCHUTTIIMHBI

4.2. MaTepualibHO-TEXHUYECKOe 00eCTIeueHUEe JUCITUTITMHBI

Peanuzanus yuyeOHON AUCIUIUIMHBI TIPEIoIaraeT Haluurue yueOHoro kabuHuera
MaTEeMaTUKU U UHPOPMAIITMOHHBIX TEXHOJOTHUH.

O6opynoBanue y4eOHOro kaOWHeTa M pabouux MeCT KaOWHeTa: IUIaKaThl,
Ta0JHIIbI, KaJTbKYJISITOP, Ay IUTOPHAS T0CKA.

Texnuueckue  cpencrBa  OOy4YEHHUsS:  KOMIBIOTEPHL,  MYyJIbTUMEIUMHAS
anmnaparypa.

4.3. YyebHO-MeToAnuecKoe o0ecrieueHne TUCIUTITHHBI

OcHoOBHas n1uTeparypa:

1. Ammmos 1. A., Komsirua FO. M., TkauéBa M. B. u np.MatemaTuka: anredpa
Y HayaJla MaTEMaTUYECKOTO aHaIn3a, reoMeTpus. Anredpa 1 Hauajla MaTeMaTH4eCKOIo
ananmu3a 10-11 wmacc. YueOHuk bazoBeii u yrinyOnéHHbId ypoBHU. - Mockaa:
[Ipocseenune, 2023.

2. Aranacsu JI.C., byry3os B.®., Kagomies C.b. u ap.Maremaruka: anrebpa u
Hayajia MaTeMaTUYEeCKOTo aHanu3a, reomerpus. ['eomerpusi. 10-11 kmacc. YueOHUK.
bazoBsiit u yriyonéunsiii yposuu. - Mocksa: [Ipocsemenune, 2023.

JlononHuTENbHAS IUTEPATYpa:

3. bammakoB, Mapk MBanoBruY. Matemartuka : y4eOHUK : JJI UCTIOJIb30BAHUS B
oOpasoBaTeIpHOM Mpoliecce oopa3zoBarenbHbIX opranuzaiuii CI10 / M. W. bamMakos.
- 8- u3n., crep. - Mocksa : Akanemus, 2021. - 252, [1] c. - (Ilpodeccuonansuoe
obpazopanue) (O6meodpa3oBaTeIbHbIE JUCITUILIMHBI)

4. Jlucnukun, B. T. MaTemaruka B 3amadax ¢ pemenusmu / B. T. Jlucuukun, U.
JI. Conoseitunk. — 10-e uzn., crep. — Caunkrt-IletepOypr : Jlanp, 2023. — 464 ¢. —
ISBN  978-5-507-46662-7. @~ —  Tekct : oanektpoHnbii //  Jlanb
anexkTpoHHoOnOmoTeunas cuctema. — URL: https://e.lanbook.com/book/314798
(mara obpamenus: 19.04.2023). — Pexxum goctyna: s aBTOPU3. MOJIb30BaTENEH.

5. Pemienne 3amau mo maremartuke. IIpakTMKyM [Uisi CTYIEHTOB CpEIHUX
cnenuanbHbIX yueOHbIX 3aBefenuli / B. B. 'apbapyk, B. U. Pogun, 1. M. ConoBbeBa,
M. A. llIBapu. — 2-e usn., uctp. — Cankr-IlerepOypr : Jlanp, 2023. — 416 ¢c. —
ISBN 978-5-507-45993-3. — Tekct : »2yekTpoHHbI // JlaHb : 3JIEKTPOHHO-
oubnuotreunas cucrtema. — URL: https://e.lanbook.com/book/292952  (nmara
obopamenus: 19.04.2023). — Pexxum mocTyma: 1j1si aBTOPHU3. MOIH30BaTEIEH.

6. Beenenune B anreOpy u maremaruyeckuit ananu3 / E. A. Ilasnos, O. U.
Pyaaunkuii, A. U. @ypmenko, T. M. lllamuneB. — Cankrt-IletepOypr : Jlans, 2023.
— 68 ¢c. — ISBN 978-5-507-44893-7. — TekcT : aneKTpoHHbIi // JlaHb : 271eKTpOHHO-
oubmmoreunass cucrema. — URL: https://e.lanbook.com/book/276665 (marta
obpamenusi: 19.04.2023). — PexxuM qocTymna: st aBTOpU3. T0JIH30BATEIICH.

7. HanasH, A. A. Marematuka : yueOnuk / A.A. Jlanasn. — 3-e u3m., ucnp. u
non. — MockBa : UHOPA-M, 2023. — 544 c¢. — (Cpennee npodeccuoHaabHOe
obOpazoBanue). - ISBN 978-5-16-012592-3. - Tekct : onexktpoHHsif. - URL:
https://znanium.com/catalog/product/1891827 (mara oOpamenus: 19.04.2023). -
Pexxum nocrymna: mo nmoanucke.


https://e.lanbook.com/book/314798
https://e.lanbook.com/book/292952
https://e.lanbook.com/book/276665
https://znanium.com/catalog/product/1891827

8. bynawik, I'. M. MaremaTuka : yueOHoe nocooue st crio / I'. M. Bynasik. —
Cankr-IletepOypr : Jlanb, 2022. — 156 c¢. — ISBN 978-5-8114-8283-2. — Tekcr :
ANEeKTpOHHBbIN //  Jlanb : onekTpoHHO-OMOmMoreyHass cucrema. —  URL:
https://e.lanbook.com/book/187562 (nata obpamenus: 19.04.2023).  — Pexum
JIOCTYyTIA: JIsl aBTOPU3. MOJIb30BaTENEH.

9. Sumenes, JI. T. Maremaruka B npuMepax u 3ajadax Jjs noarotoBku k EI'D
u noctymuieHuto B BY3: Yuebnoe nocodbue / Slumenes JI.T., - 2-e uzn., non. - Mocksa

: BysoBckuii yueOuuk, HUL] UH®PA-M, 2022. - 336 c. - ISBN 978-59558-0401-9.
- Teker : AIEKTPOHHBIN. - URL.:
https://znanium.com/catalog/product/1855513 (mara oOpamenus: 19.04.2023). -
Pexxum nocrymna: mo nmogmnucke.

10. CoopHuk 3amad mo TeoMmeTrpuu : ydeOHoe mocobue mis cro / C. A.
®panryinos, 1. . CosepTtroB, A. A. ®aneesa, T. I'. Xonot. — Cankr-IletepOypr :
Jlansp, 2021. — 244 c. — ISBN 978-5-8114-7500-1. — TexcT : anexTpoHHbIH // JlaHb

: QJIIEKTPOHHO-OUOIMOTeUHAs cuUcTema. — URL:
https://e.lanbook.com/book/161634 (mara oOpamenus: 25.04.2023). — Pexum
JIOCTYyTIA: JJIsl aBTOPU3. MOJIb30BaTENEH.

4.4. Ilepeyenb MHGOPMAIIMOHHBIX TEXHOJIOTHM, UCIOJIb3YEMbIX B OOyYEHUH,
BKJIIOYAs MEpeUYeHb MPOrPaMMHOI0 obOecreueHrs U MHGOPMAIIMOHHBIX CIIPAaBOYHBIX
CUCTEM

B kadectBe mporpaMMHOrOo O0OECIEUEHUS] HCIOIb3YIOTCS MPOTPAMMBI:
oneparnnonHsie cucreMbl Microsoft Windows 10, Microsoft Windows Professional 8
Pro, Microsoft Windows Professional/ Starter, Microsoft Windows XP, oducHbIe
rmakeTsl Microsoft Office Professional Plus 2003/2007/2010, Microsoft Office Standart
2013, AntuBupyc Kaspersky Endpoint Security ayst Ousneca.

OnekTpoHHass  MHpOpMALMOHHO-OOpa3zoBarenbHas cpena OI'BOY  BO
Bosoroackas MXA.

NudopmaIimoHHbIe CITPAaBOYHBIC CHCTEMBI

- Enunoe okHO mocTyma K 00pa3oBaTENbHBIM pecypcaMm - pPeXHM JOCTYTIA:
http://window.edu.ru/

- UIIC «KoncynbrantlImtoc» - PEXKUM nocTyna:
http://www.consultant.ru/

- Wnrepdakc - lleHTp packpwiThs KOprmopaTHBHON uHMOpmaiuu (cepBep
packpeITHs HHGOPMAIINK) - peKUM focTyma: https:// www.e-disclosure.ru/

- Hnadopmanmonno-npaBoBoit mopran rAPAHT.RU - pexum pocryna: http:
//www. garant.ru/

- ABTOMaTu3MpOBaHHas crpaBouyHas cuctemMa «Cenbxo3TexHuka» (web-
Bepcusl) - pexuM AocTy: http://gtnexam.ru/

[IpodeccronanbHbie 0a3bl JaHHBIX

- Hayunas nsnexktponnas Oubnuorexka eLIBRARY.RU - pexum npocryna:
http://elibrary.ru

- Haykomerpuueckass 6a3a maHHBIX Scopus: 0a3a maHHBIX pedeparoB u
IIUTUPOBAHUS - pEXKUM J0CTyTIA:


https://e.lanbook.com/book/187562
https://znanium.com/catalog/product/1855513
https://e.lanbook.com/book/161634
http://window.edu.ru/
http://www.consultant.ru/
https://www.e-disclosure.ru/
http://gtnexam.ru/
http://elibrary.ru/

https://www.scopus.com/customer/profile/display.uri

- Odunmanbubiii caiit DenepaibHON CITyKObI TOCYAAPCTBEHHON CTAaTUCTUKH -
pexumM gocryna: https://rosstat.gov.ru/ (OTKpBITBII TOCTYM)

- Poccuiickas Axkanemusi Hayk, OTKpBITBIA JIOCTYNl K HAay4YHBIM JKypHaJIaM -
pexum goctyna: http://www.ras.ru (OTKpBITBIH TOCTYTI)

- Odumumanpubii caiT MMHHUCTEPCTBA CEIIBCKOTO XO03siiicTBa Poccuiickoit
denepanuu - pexxuM goctytna: http://mex.ru/ (OTKpBITHIN TOCTY)

DNeKTpPOHHBIE OMOIMOTEYHBIE CUCTEMBI:

0 OnexTpoHHbI OuOnHoTeuHwlt katamor Web UPBUC - pexum pocryna:
https://molochnoe.ru/cgi-
bin/irbis64r 14/cgiirbis_64.exe?C21COM=F&I21DBNAM=STATIC&I21DBN=S
TATIC

o OBbC JIAHbD - pexxum nocrtyna: https://e.lanbook.com/

0 OBC Znanium.com - pexxum aoctymna: https://new.znanium.com/

0 DBC IOPAMT - pexum mocryma: https://urait.ru/

o O9bC POLPRED.COM: http://www.polpred.com/

0 DneKTpoHHass  OMOIMOTEKa N31aTENbCKOTO IIEHTPa « AKQIEMHESI»:
https: //www.academia-moscow.ru/elibrary/ (xomnekius CI1O)

4.5. OOmue TpeboBaHUs K OpraHu3alui 00pa3oBaTeIbHOTO Mpoliecca

OOpa3oBaTeNbHBIA TIPOIECC OPTAHM3YETCS CTPOTO IO PACIIUCAHUIO 3aHSTHUH,
YTBEPKJIESHHOMY IPOPEKTOPOM 10 yueOHOM padore. ['paduk ocBOSHHS IIpeonaract
MOCJIEIOBATEILHOE OCBOCHUE JIUCIIUILIAHBI.

C uenpio OKa3aHUs MOMOIIU O0YYAIOIUMCS MPU OCBOCHUH TEOPETUUYECKOTO U
MPaKTUYECKOTO MaTepuania, BBITIOJTHEHUS CaMOCTOSATEIIbHOMN paboThI
pa3pabaThIBatOTCS y4eOHO-METONUYECKHE MaTepualibl: METOJUYECKHE YKa3aHuf,
pa3gaToOYHbIN MaTepual.

[Ipy oOCBOGHMM JUCIUIIIMHBI TPEMOJABATEIeM YCTAaHABIUBAIOTCS  Yachl
JOTIOJTHUTENBHBIX 3aHATHHA, B PaMKax KOTOPBIX IS BCEX JKEJAIOIIUX TIPOBOISTCS
KOHCYJIbTAITHH.

4.6. KanmpoBoe obecrnieueHrne 00pa3oBaTEIbHOTO MpoIiecca

Peammzanus TIIICC3 pomkHa oOecreunBaThCs II€IarOTMYCCKUMM  KaJpaMHu,
MMEIOIMMU BBICIIEE O00pa30oBaHUE, COOTBETCTBYIOIIEEC MPO(IIIIO MpernogaBaeMon
JUCITUTUTHBI (MOJTYIIS).

[IpenogaBarenu MoaydarOT JTOMOJTHUTEIBLHOE MPOodEecCHOHATBLHOE 00pa3oBaHUE
0 TIporpamMMaM ITOBBIIIICHUS KBaIU(UKAIIMKM, B TOM YHCe B (DOPME CTaXKUPOBKHU B
npoHIIbHBIX OpraHu3alusax He pexe | pasa B 3 roja.

4.7. Ob6ecneuenue oopazoBanus 1ist i ¢ OB3

Jlns  oOecrneueHuss 0Opa30BaHUS MHBAJIMAOB MW JIMI C OrPAHHYCHHBIMU
BO3MOXKHOCTSIMU 3JIOPOBbSI peaM3allisl JUCIUIUIMHBI MOYXET OCYIIECTBISTHCS B
aJaliTAPOBAHHOM  BHUJE, HCXOAA W3  HMHIUBUAYAIbHBIX  ICHUXO(PHU3NYCCKUX


https://www.scopus.com/customer/profile/display.uri
https://rosstat.gov.ru/
http://www.ras.ru/
http://mcx.ru/
https://molochnoe.ru/cgi-
https://e.lanbook.com/
https://new.znanium.com/
https://urait.ru/
http://www.polpred.com/
http://www.academia-moscow.ru/elibrary/_

OCOOEHHOCTEM M MO JMYHOMY 3asBJICHUIO OOYYalollerocs, B YacTU CO3JaHUs
CHEIUaTbHBIX YCIOBUH.

B chneuuanbHble yCIOBHSI MOTYT BXOJAMTH: TMPEIOCTABICHHUE OTAEIbHON
ayJIMTOpUM, HEOOXOJMMBIX TEXHUYECKUX CPEACTB, MPHUCYTCTBHE aACCUCTEHTA,
OKa3bIBAIOIIETO  HEOOXOJAMMYIO  TEXHMUYECKYI0  TOMOIIb, BBIOOp  (QOpPMBI
MPENIOCTABICHUSI WMHCTPYKIMU IO TOPSAAKY IPOBEACHHUS TEKYIIEro KOHTPOJIS U
MIPOMEKYTOUHON aTTECTAIMH, UCIIOIh30BAHUE CIIEUATBHBIX TEXHUYECKUX CPEICTB,
MIpeI0CTaBIICHUE TIEpephIBa ISl PUEMa TUIITH, JICKApCTB | JIp.

Jist Ui ¢ OTpaHWYCHHBIMA BO3MOKHOCTSIMH  37IOPOBBsSI  TPEIyCMOTpPEHA
OpraHu3aInus KOHCYJIbTAIIUH C UCTIOJb30BAaHMEM DJICKTPOHHOM IMOYTHI.

Y4eOHO-METOIUYECKHE  MaTepuanbl O CaMOCTOSTENbHOM  paboThl
OOydJaronmuxcs W3 YWCIa WHBAJIWAOB W JIMI] C OTPAHUYEHHBIMH BO3MOXXHOCTSIMH
3nopoBbst (OB3) npegocrapisiorcst B popmax, aIanTUPOBAHHBIX K OTPAaHUYECHUSIM UX
3JI0POBbs U BOCTIPUATHS UHPOPMAITUU:

J71st i1l ¢ HapYIIEHUSIMU 3PEHUS

- B He4aTHOM (hopMe YBEITMYEHHBIM MIPUPTOM,

- B ¢opMe dIEKTPOHHOTO JOKYMEHTA.

Jy1st Ll ¢ HApYIIEHUSIMU CITyXa:

- B medatHou dopwme,

- B (popme IEKTPOHHOTO TOKYMEHTA.

JItst TUTT ¢ HapyIIEHUSIMHA OTIOPHO-ABUTATEIILHOTO alapara:

- B IeuatHou opme,

- B (hopme 2IEKTPOHHOTO TOKYMEHTA.

JlaHHBI TIepeYeHh MOXET OBITh KOHKPETH3UPOBAaH B 3aBUCHMOCTH OT
KOHTHHT€HTa 00yYaromuXCs.



5. KOHTPOJIb U OIIEHKA PE3YJIbTATOB OCBOEHU S YUEBHOM

JTACHUTUINHBI

OCHOBHBIE TTOKA3aTeIN OLICHKH pe3yiabTara

JINYHOCTHEBIE

PesynapTatoM  (OpMHpPOBAHHSI JIMYHOCTHBIX YY4E€OHBIX  YHHBEPCATBHBIX
NEUCTBUIN CIIETyET CUYUTATD:
* S MOJOXKUTENbHOE OTHOIICHUE K YpOKaM MaTeMaTHKU;
* S yMeHHe npu3HaBaTh COOCTBEHHBIC OIIMOKH;
* S dopmupoBaHUE ICHHOCTHBIX OPUEHTALIUHN (CAMOPETYJIISIINS,
CTUMYJIMPOBAaHUE, JTOCTHKCHUE U . );
J popmupoBaHue MaTeMaTHYECKOW KOMIIETEHTHOCTH.

MetanpeaMeTHbIe

Pe3ynbraToM (JOPpMHUPOBAHUS MO3HABATEIbHBIX y4eOHBIX
YHUBEPCAIbHBIX JCHCTBUI OyayT ABISATHCS YMEHUS:

J IPOU3BOJIBHO U OCO3HAHHO BJIA/IETh OOIIMM IIPUEMOM pELLEHUs 3a/1a4;

J ocyliecTBIATh MOUCK HEOOXOIUMOM MH(pOpMAIUU IJis BBITOJIHEHUS
y4eOHBIX 3aaHUH;

* S ucnonb3oBaTh 3HAKOBO-CUMBOJIMYECKUE CPEJCTBA, B TOM 4HCIIE
MOJICJIN ¥ CXEMBI JUIsl pelleHHs] yueOHbIX 3ajay;

J opueHTHpOBaTbCs Ha pa3HOOOpa3ue CocOOOB pelleHus 3a1ay;

* § yuuTbCcd OCHOBaM CMBICIOBOTO YTEHHUS XYA0KECTBEHHBIX U
[I03HABATEJIbHBIX TEKCTOB;

* S yMeTh BBIJIENATh CYLIECTBEHHYIO HH(POPMALIMIO U3 TEKCTOB Pa3HbIX|
BUJIOB;

* § yMeTb OCYUIECTBIATH aHalIM3 OOBEKTOB C  BBIJICJIECHUEM
CYLIECTBEHHBIX U HECYIIECTBEHHBIX IPU3HAKOB;

* S yMeTh OCYIIECTBIIATH CUHTE3 KaK COCTABJIICHUE LIEJIOTO U3 YaCTEeH;

* S yMeTb OCyIIECTBISATh CPAaBHEHUE U KIACCU(PHUKAIUIO 10 33aHHBIM
KPUTEPHSIM;

* S yMeTh yCTaHABIMBATh IPUUNHHO-CJIEICTBEHHBIE CBSI3U;

* S yMeTb CTPOUTH PACCYXkAE€HUS B (popMe CBS3U MPOCTHIX CYXKIEHUH 00
00BEKTE, €ro CTPOEHUH, CBOMCTBAX U CBA3SX;

* S yMeTh yCTaHaBJIMBATh aHAJIOTHH;

*  BJaJeTh OOLIMM NPUEMOM PEILIEHUs yUEeOHbIX 3a/1a4;

* § OCyWECTBIATh  PpACIIMPEHHBIH  MOUCK  HHpOpMALUU  C
HCIIOJIb30BAaHUEM PECYPCOB OMOIMOTEKH;

* § co3maBaTh M IpeoOpa3oBbIBaTh MOJETH U CXEMbl I peIieHUs
3ajady;

* § yMeTb OCyHIECTBIATH BbBIOOp Hambosee  3(h(EeKTUBHBIX|
0o0pa3oBaTeNbHbIX 33Jla4 B 3aBUCUMOCTHU OT KOHKPETHBIX YCIIOBHIL.
OCHOBHBIM ~KpuUTepueM CHOPMHUPOBAHHOCTH KOMMYHHKATHBHBIX

y4eOHBIX YHUBEPCATbHBIX JIEUCTBUI MOKHO CUUTATh
KOMMYHHKATHBHBIE CIOCOOHOCTH OOYYaromierocs, BKIIOYAIOIIUE B
ce0s:

* S KenaHue BCTYNaTh B KOHTAKT C OKPYKAIOIIUMU;
* S 3HaHWE HOPM M TPaBWI, KOTOPHIM HEOOXOAMMO CJIEIOBATh IPH
OOIIECHUH C OKPYKAIOIIIMH,




f YMEHHWe OpraHM30BaTh OOIICHHE, BKIIOYAIONICE YMEHHE CIyIIaTh
coOecelHNKa, YMEHUE DSMOIMOHATBHO COMEPEkKUBATh, YMEHUE
pemarh KOH(QJIUKTHBIC CUTYallMH, YMEHHE padoTaTh B TPYIIIIC.

f COTPYOHUYATh C TOBApHINAMHU IPH BBINOJHEHUW 3aJaHUN B Tape:
YCTaHABJIMBATh M COOJIOJATh OYEPETHOCTh JICHCTBHM, CpaBHHBAThH
MOJTy4CHHBIC PE3yJIbTaThl, BBICIYIIUBATh TApTHEPA, KOPPEKTHO
coo011aTh TOBapHuIy 00 omuoKax;

f3a1aBaTh BOMPOCHI C IENIBIO MOTYUYCHHS HYKHOW MH(POpMAIUY;

0 DOpPraHU30BBIBATH B3AaMMOITPOBEPKY BBITOJIHEHHON paOOTHI;
O O BBICKa3bIBaTh CBO€ MHEHHE TIPU O0CYKIICHUH 33 JaHHUSI.

Kpurepusimu  cOPMHUPOBAHHOCTH y  YYalllerocs Pperyislud  CBOEH
NEeSITEIbHOCTH MOKET CTaTh CIIOCOOHOCTD:
f OTCIIEXKUBATH 1IEJIh YUeOHOH eATeIIbHOCTH U BHEY4YeOHOM (TIPOEKTHAs

JIeATEITLHOCTB);

f IJTAaHUPOBATh, KOHTPOJIUPOBATH U BBIMOIHATH JCHCTBHE MO 33JaHHOMY
o0pa3ily, paBuily, C UCIOJIb30BAHUEM HOPM

f BBIOUpaTh CPEJICTBA JJIsi OpTraHU3AIMH CBOCTO TTOBE/ICHHS;

f aJeKBaTHO BOCIPUHUMATH YKa3aHWS Ha OIMMMOKH ¥ HCIPABIATH
HalIEHHbIE OIIIHOKH.

f OLIEHUBAaTL COOCTBEHHEIE YCHEXH B BRIUUCIUTEIBHON IeATEINb
HOCTH;

f MIIaHUPOBATH IIar 1O YCTPAHEHUIO MPOOETIOB.

B pesynbTate u3yueHus TeM Kypca oOydaromuecs TOJKHBI HCIIOIb30BaTh
MpuoOpEeTEeHHbIE 3HAHUS M YMEHHS B TMPAKTHUYECKOW JIEATEbHOCTH U
MMOBCETHEBHOM KU3HHU

f AN MPaKTUYECKUX pacyeToB Mo QopmyiaMm, BKIouYas (QOpMYIIbL,
CoJIepXKaIlie CTENEHHU, PaJuKaibl, TPUTOHOMETpUYECKUE (DYHKIIUH,
UCTIONB3YSl TPU HEOOXOAMMOCTH CIIPaBOYHBIE MaTepuanbl M|
MIPOCTEUIINE BHIYUCIUTEIbHBIE YCTPOICTRA.

f JUIsl ONMMCaHUS C TIOMOIIBI0 (DYHKIUH pa3IMYHBIX 3aBUCUMOCTEH,
MIPEJICTaBICHUS UX TpapUUEeCKH, HHTEPIPETAINU TPa(UKOB.

f gams pelieHus MPUKIIATHBIX 3a7ad4, B TOM YHCIIC
COLIMATbHOOKOHOMHYECKUX M (PU3MYeCKHX, Ha HauOoIbIIue U
HAaWMEHBIIINE 3HAUCHH S, HA HAX0XKJICHUE CKOPOCTH M YCKOPEHHS.

f 7 pelleHus MPUKIAAHBIX 3aJlad, CBSI3aHHBIX C IOHATHEM
ONpE/IETIEHHOTO UHTErpasa.

f s BBIYKMCICHHUS OOBEMOB W IUIOMIAJIEH  MOBEPXHOCTEH
MPOCTPAHCTBEHHBIX TEJI TMpPU PEHICHUH MPAKTUYECKUX 3aj]ad,
WCIIONB3YSl TIPH HEOOXOJAMMOCTU CIPABOYHUKHA W BBIUUCITUTEIHHBIC
YCTPOWCTBA;

f Juist ucciaenoBaHus (MOJEIHMPOBAHMS) HECIOXKHBIX TMPAKTUYECKUX
CUTyalllii Ha OCHOBE MU3yYEHHBIX (JOPMYI U CBOUCTB (HUTYD;

f 711 aHaIM3a PEaNbHbIX YMCJIOBBIX JAHHBIX, MPEJICTABICHHBIX B BHUJE
aparpaMM, rpaduKoB; aHaau3a WHGODMAIIUKA  CTATUCTHYECKOTO

[IpenmeTHbIE

B PE3YIbTATC U3YUCHUS TCMbI o6yqaroumec;1 JOJI’KHBI YMCTh!:




Pa3BuTHe MOHATHUS O
YHCIIE

® S BBITIOJIHATH apI/I(i)MCTI/I‘IeCKI/Ie I[GflCTBI/IfI Haa YucjIaMH, codyeTasa

yCT
HbIC Y TICbMEHHBIC TIPHEMBI;
® S HaxoauThb HpI/I6JII/I)KeHHLIe SHA4YCHUS BCIIMYUH U MOTPCIIHOCTH

BbI
qUCJICHUH (a0COJIFOTHAS M OTHOCUTEbHAS),

Tpuronomerpuuec
Kre QYHKIUU

B pe3ynbrare U3ydeHus TeMbl 00y4JaroMecs J0JKHBI 3HATh:

* O ompezeNeHus pajJuaHa, CHHyca, KOCHHYCa U YIJia a, Kak OpAMHATHI U
abcLucchl TOUKH P e IMHUYHOM OKPYKHOCTH COOTBETCTBEHHO; O O MNOHATHUSA
(GbyHKIMI cCHMHYyCa, KOCUHYCa, TAHT€HCAa, KOTAHTCHCA;

J oIpeJieJIeHUe ePUOANYECKON (PYHKIIMU, HAUMEHBLIETO MOJI0KH
TEJILHOTO Mepruoia s PyHKIUI CHHYC, KOCUHYC, TAHT€HC, KOTaHTeHC.

B pe3yibrare u3ydeHus TeMbl 00ydarourecs J0JKHbI yMETh:

* S ompenenars 3HaueHUE (PYHKIUH 110 3HAYCHUIO apryMEHTa MIPH pa3
IIMYHBIX clIoco0ax 3a1aHus pyHKIHHY;

* S crpouts rpaduku GyHKIMIA y = ms X, y = sin X, y = tg X (1o To4y

kaMm); 10 TpaduKy Ha3bBaTh MPOMEKYTKH Bo3pacTaHus (yObIBaHUS),
MPOMEXYTKH TMOCTOSHHBIX 3HAKOB, HaWOOJbIIee W HAUMEHbBIIEE 3HAYCHHS
byHKIMI y = ms X, y = sin X;

J HAXOJUTh O0JIACTH OTIpENIeNICHUS ¥ 3HAYCHUH (YHKINN, HAXOAUTh
TOYKU TepecedeHus rpaguka (QyHKIMM C OCSIMHU KOOPJIMHAT, ONPEACIATh,
KaKHe U3 JaHHBIX (PYHKIMI YeTHbIE, KAKUE HEUCTHBIC;

J MPUMEHSTh CBOICTBa
MEPUOJUYHOCTH
TPUTOHOMETPUUECKUX byHKIUi JUISL IOCTPOCHHUSI TPAPUKOB;

* Octpouth rpadpuku ¢QyHkmuit y = mf(x), y = f(kx), rapmonunueckux
KoJIeOaHUIL;

* § onuceIBaTh MO rpa@uKy U B MPOCTEHIINX Cllydasx no GopMyJie 1o
BEJICHUE M CBOMCTBA (PYHKIMI, HAXOANUTh MO IpapuKy QyHKIMM HAauOOJIbIINE
1 HAaMEHbILINE 3HAYCHMUS,

* § pemars ypaBHEHHUs, IPOCTEMIINE CUCTEMbBI YPaBHEHUH, HCIIOJIB3Y S
cBOiicTBa PyHKIMIA U UX IpadUKOB.

Tpuronomerpuuec
KHE YPaBHECHUS

B PE3YJIbTATC U3YUCHUS TCMbI o6yqa10mnec;1 JOJI?KHBI 3HATh:

J OIIpeAeICHUs apKKOCHHYCA, apKCHHYCa,
apKTaHI€HCa, ApKKOTAaHI€HCA YNCIIA;
A (hopMyJIbI perieHnii MPOCTENIINX TPUTOHOMETPUYECKUX YPaBHEHUN

ms X = a, sin X = a, tg X = a, ctg X = a, COOTHOIIEHUS aPKKOCHHYCa, apKCUHYCa,
ApKTaHI€HCa, apKKOTAaHT€HCA.

B pesynbraTe M3yueHHs] TeMbl OOydarolIHecs JOJDKHBI YMETb: O O peliarb
[IPOCTEUIINE TPUTOHOMETPUYECKHUE YPABHEHUS, WX CHUCTEMBI, a TaKke
HEKOTOpblE€  BUABI TPUTOHOMETPHUUECKUX  ypaBHEHMH  (KBaJpaTHbBIE
OTHOCUTEJIbHO OJHOM W3 TPUTOHOMETPUYECKHX (YHKIHUHI, OJHOPOJHbIE
ypaBHEHHsI IEPBOM M BTOPOH CTETIEHU OTHOCUTEIHHO MS X U Sin X);

J penaTh IpoCTENINE TPUTOHOMETPUYECKHE HEPABEHCTBA,;

A WCIOJIb30BATH /ISl MPUOIMKEHHOTO pEeIlIeH!s YpaBHEHH 1 Hepa
BEHCTB IpauyecKuii MeTOJ;

J n300pakaTh Ha KOOPJIMHATHOM MIIOCKOCTH MHOXKECTBA pEIlIeHHH
[IPOCTEUIINX YPABHEHUIN U UX CUCTEM.




[IpeoOpazoBanme
TPUTOHOMETPHYECK
WX BbIpaKEHUI

B pe3ynbrare u3ydeHus: TeMbl 00yUYaronIuecs TOJDKHBI 3HATh:
J (hopMyIIbI, CBSI3BIBAIOIINE TPUTOHOMETpHUUECKHE (DYHKIIUU OJTHOTO U
TOT'O K€ apryMeHTa

J (hopMyIIbI, CBSI3BIBAIOIINE (DYHKIIMU apTyMEHTOB, U3 KOTOPBIX
— — 2 tax
sin2x = 2 sinx- cosx”; cos2x = (cosx)’ - (sinx)’ ; ta 2X = --------- -
1 -itgx)
| _I+cos2x, 1—cos2x
[ O/elo1)¢ [ —— ;(SINXT = ===mmmmmmm e
22 OIVH
BJIBOE OOJIBIIE APYTOrO:
J (bOpMYJIBI CIIOKEHHS aPTYMEHTOB.

mS  Qopmyinsl g npeoOpa3oBaHUs CyMM TPUTOHOMETPHUECKUX
GbyHKIUI B MPOU3BEACHMUS, TPOU3BEACHUN TPUTOHOMETPUYECKUX (PyHKLINI B
CYMMBI. O

B pe3ynbrare n3yueHus: TeMbl 00yUarolUecs T0KHBI YMETh:

J MIPOBOJIUTH 11O U3BECTHBIM (POPMYJIaM U MpaBUIIaM MPEOOpa3OBaAHHS
OYKBEHHBIX BBIPAXKEHH, BKJIFOYAOLIUX
TPUTOHOMETPHUYECKUE (PYHKIIH;

mS  BBIUMCIATH 3HAYEHUS OYKBEHHBIX BBIPAXKEHUH, OCYIIECTBIISS HEO0
XOJMMBIE [TO/ICTAHOBKHU U Npeo0pa3oBaHus;

mS  HUCIOJB30BaTh PA3JINYHBIC TpUTOHOMETpHUECKUEe (HOPMYIIbI
JUIsL  pellIeHUs TPUTOHOMETPUUYECKUX YPABHEHUIH.

[JIOCKOCTEN B
[MPOCTPAHCTBE

Beesienue B B pe3yabrare u3y4eHus TEMbI 00YYarOIIUECs JOJKHBI 3HATH:

CTCPCOMETPHIO O O OCHOBHBIE ITOHSTHSI B AKCHOMbI CTEPEOMETPUH, CIICICTBHUS U3 AKCHOM.
B pesynbrare M3y4eHHs TEMbl OOyYarOUIMECS JODKHBI  YMETh:
OO WCIOJb30BaTh AKCHOMBI CTEPEOMETPHH U UX CIEIACTBUS TIPU PEIEHUH
CTaHJApPTHHIX 3a/a4 JIOTHYECKOTO XapaKTepa, H300paxarh TOYKH, NPSAMBIE U
[JIOCKOCTH HA TIPOEKIMOHHOM 4YEPTEKE MPU PasIMYHOM HX B3aUMHOM

ACIOJIOYKEHHUHU B IIPOCTPAHCTERE.
[TapasiensHOCT  [B pesynbTaTe n3ydeHus TeMbI 00YUaOIMEC TO0JKHbI 3HATH:
PSMBIX ul ONpEIENIEHHs! APAIIIENBHBIX PAMBIX B IIPOCTPAHCTBE, MapalIEb

HBIX HHOCKOCTCﬁ, HpHMOﬁ, napannenbﬁoﬁ IJIOCKOCTHU, DONMPHU3HAKA
[MapaJljICJIbHOCTH IPAMBIX U HJ'IOCKOCTCI\/'I, pr[MOfI " IIJIOCKOCTH.

B pesynbraTte M3yuyeHHMs TeMbl OOyyaromiuMecss JIOJDKHBI  YMETb:
O OOIHCHIBATh B3aMMHOE PACIIOJI0KEHHE NPSAMBIX U INIOCKOCTEN B
[IPOCTPAHCTBE, APTYMEHTUPOBATH CBOM CYKJEHUS 00 3TOM PacIoioKeHUH; J
penaTh HECJIOKHBIE 337a4X HA JOKA3aTeIbCTBO U BBIYMCIICHHUS C
VCIIOJIb30BAaHUEM U3YUYEHHBIX CBOWCTB, OIIPEACIICHUN, IPU3HAKOB
MEPIEHIUKYIISIPHOCTH;
0S8 HCIOJIB30BaTh MIPU PEIIEHUN CTEPEOMETPUUECKHX 3aa
IUTaHUMETPUYECKHe (PaKThl U METOMBI;
O O NPOBOAMTH J10KA3aTENIbHBIE PACCYKICHUS B XOJ€ PELICHUS 3a1a4.




[lepnienukynsapHOCT B pe3yibTare H3yueHHs TEMbI 00y4daroluecs JOKHbI 3HATh!
b [IPSIMBIX U J OIpeEICHUS EPIEHANKYIISIPHBIX MPAMBIX, INIOCKOCTEH, IIPSIMOH,
[JI0CKOCTEN [EPIECHIUKYJIPHON IIJIOCKOCTH, HAKIIOHHOW, IIPU3HAKY NEPIEHAUKYIIIPHOCTH
[IPOCTPAHCTBE [IPSIMOM M INIOCKOCTEH, CBOMCTBA NIEPIEHAUKYIIIPHOCTHU MIPSIMON U
[JIOCKOCTH;
J  Teopemy O Tpex NEepHEHAUKYISIPAX;
m S cBoiicTBa H300pakeHUs IPOCTPAHCTBEHHBIX QUTYP.
B pesynprare UW3ydeHUs TeMbl OOydYarolIuecs JOJDKHBI  YMETb:
B JONMCBIBATH B3aMMHOE PACIIOJIOKEHHE MIPSIMBIX U IIJIOCKOCTEN B
MPOCTPAaHCTBE,  ApPryMEHTHpPOBATh  CBOM  CYXACGHHA 00  3TOM
PacIOI0KEHUH;
m S aHanu3upoBaTh B IPOCTEHMIINX CITydasX B3aUMHOE PAaCIIOIOKEHHUE
00BEKTOB B IIPOCTPAHCTBE;
m S pemars IUIIAHUMETPUUECKHUE U IPOCTEHILINE CTEPEOMETPUUECKHE 3a
Tauu Ha HaXOKJCHUE T€OMETPUUYECKUX BEJIMYMH (JUIMH, YIJIOB);
m S UCrosib30BaTh MPH PELICHUH CTEPEOMETPUUECKHX 33/1a4 [IJITaHUMET
puueckue (GpakTbl U METOABI;
m S IpoBOIUTH 10KA3aTEIbHBIE PACCYKICHUS B XOJ€ pEIICHU 3a/1a4;
J CTPOMUTH CEUEHUS TeTpadipa U NapajljiclIeuIeaa;
m S pacno3HaBaTh Ha YepTekKax U MOJEIIAX MPOCTPAHCTBEHHBIE (DOPMBI;
COOTHOCHUTb TPEXMEPHBIE OOBEKTHI C MX ONMUCAHUAMH, H300pAKEHUAMHU.
[IponzBogHas

B pesynbraTe u3ydyeHUs TeMbl oOOyd4arolluecss JOJDKHBl — 3HATh:

O CompelesieHus Ipejaesa MOoCIeA0BaTeIbHOCTH, INPUPAIIEHUsS apryMeEHTa,
npupameHus QyHKIUH, TPOU3BOIHOM, TOYKH 3KCTpeMyMa (MaKcuma,
MUHUMYMa) QYHKIUH, CTAMOHAPHOM TOUKH, KPUTHUYECKON TOUKU (DYHKIUY;
mS reoMeTpuyecKHil U PU3NUECKUI CMBICT IPOU3BOIHOM;

J (GhopMyIIbI ¥ TTpaBUIIa JUIsl OTBICKAHUS TPOU3BOIHBIX;

J JITOPUTMBI IS UCCIeI0BaHUs (DYHKIMI HA MOHOTOHHOCTB M 9KC
TPEMYMbI, HAUOOJIBIIET0 U HAUMEHBIIIET0 3HAUE€HUS HEMTPEPhIBHON (PYHKIINU Ha
[TPOMEXKYTKE.

B pe3ynbrare n3yueHus: TeMbl 00yUaroIUecs 10JKHbI YMETh:

J BBIUUCIIATH POU3BOIHBIE 3JIEMEHTApHBIX (PYHKINH, HCIONB3Ys crpa
BOYHBIE MAaTEpUAJIbL;

J UCCIIeI0BaTh B MPOCTEUIINX ClTy4yasX (yHKIIMU HA MOHOTOHHOCTD,
HaXOJUTh HaWOOJBIINE U HAUMEHbIIINE 3HaYeHUs PYHKIMHA, CTPOUTH IpapuKu
MHOTOWIEHOB M MPOCTEHIINX PALMOHAIBHBIX (PYHKIHUI C HCHOJIb30BAHUEM
arrapaTa MaTeMaTUYECKOrO aHaIu3a.




[TepBooOpasnas u
VHTETpall

B pe3ynbTare n3ydeHHs TEMbI 00YJaIOIINecs JOIDKHBI 3HATH!

J orpeiesieHue epBooOpa3HOi, HEONIPEIEIIEHHOTO HHTETpaa, ONpe/e
JICHHOTO MHTETpaa;

J (opMyJIBI M ITpaBHiIa I OTBICKAHUS IEPBOOOPA3HOIA;

S  ¢opMyIIBl M TpaBUIIa OTHICKAHUS HEONIPEEICHHOTO HHTETPANa;

0 odopmyity I BEIYUCIIEHUS ONPEIeNICHHOTo HHTerpana (hopmyia
HrroTona - Jleiioaua).

B pesynbrare u3y4eHus: TeMbl 00y4aronInecs JOJKHBI yMETh:

mS  BBIUMCIATH IEPBOOOPA3HBIC HIEMEHTAPHBIX (QYHKIUH, HCIIOIb3Ys
CIpPaBOYHBIC MATEPHAIIBI;

mS  BBIYMCIATH B IPOCTEHINNX CIIydasxX IO C HCIIOJIb30BaHHEM
epBOOOPA3HOIA.

BekTopsl
[IPOCTPAHCTBE

B pe3ynbrate u3yueHus: TeMbl 00yUarouecs T0JKHBI 3HATh:

J MpaBHiIa U300paKEHUSI BEKTOPOB Ha TUIOCKOCTH;

. S OCHOBHbBIE CBOMCTBA BEKTOPHBIX BEIHYNH;

J B YEM COCTOUT IIPABUJIO MapaJijiesiorpamma, paBuio
MHOTOYTOJIbHUKA, TIPABUJIO MapalljieNienunea;

J olpeziesIeHUE KOJUIMHEAPHBIX U KOMILJIAHAPHBIX BEKTOPOB.

B pe3yibTaTe HU3Yy4YCHUA  TCEMbI O6y‘{aIOIJ_[I/IeCH JOJI2KHBI YMCThb:
¢ 0O pacKjIaablBaTb BEKTOP IO ABYM HCKOJUIMHCAPHBIM BEKTOpPaM, 110 TPEM
HCKOMILIAHAPHBIM BECKTOPAM;

. S penaTb reOMEeTpUYECKUE 3a/1a4H, ONMPAsACh HA U3yYEHHBIE
[paBuUIa,

pUMEHSS anreOpandecKuil anmapar;

. S UCIIOJIB30BATh IIPU PELIEHUH CTEPEOMETPUYECKUX 3a1a4

IIJIAaHUMET

MeTtoa KOOpAUHAT B
MPOCTPAHCTBE

B pe3ynbraTe u3yueHus: TeMbl 00yUaroluecs 10JKHbI 3HaTh:

J KaK OIpeeNsIOTCs KOOPAUHATHI BEKTOPA;

. S JIEHCTBUS HAJT BEKTOPAMH B KOOPIMHATAX;

J KaK OIpe/eNseTcsl CKalIpHOE MPOU3BEICHNUE;

. S CBOMCTBA CKAIIPHOTO MTPOU3BE/ICHHUS,

J ypaBHeHHe cepbl U MITOCKOCTH

. S dbopMyTy HaXO0XKICHHS KOOPJUHAT CEPEIMHBI OTPE3KA;

J (hopMyITy BEIYUCIICHUS PACCTOSHUS MEXKIY IBYMs TOUKAMU B TIPO

CTPAHCTBEC C IOMOLIBIO KOOPpAWHAT.

B PE3YIbTATC U3YUCHUS TCMbI o6yqafoumeca JOJI’KHBI YMCTh!:
¢ O BBIYUCIIATHh KOOPAWHATHI BEKTOPA B IIPOCTPAHCTBE,

. S BBIUNCIIATH CKAIAPHOE TPOU3BEACHNUE B KOOPJAUHATAX;

J BBIUYUCIISITH PACCTOSIHUE MEX/1Y IBYMSI TOUKaMHU B IIPOCTPAHCTBE;

. S 3allUCBIBAaTh YpaBHEHUE C(epbl U IIIOCKOCTH;

J MIPUMEHSTH NPU PELIEHUH CTEPEOMETPUUYECKUX KOOPIAUHATHO BEK
TOPHBII METOJ JUISl BBIYMCIIEHUS OTHOILIEHUM, PACCTOSHUN U YIJIOB;

J WCIIOJIb30BaTh MPU PEIICHUU CTEPEOMETPUUECKHX 3a]1a4 IIJIaHUMET

PpUYCCKUC (I)aKTBI N MCTOAbI;

J IMPOBOAWTE JOKA3ATCIbHBIC PACCYXKACHUA B XO0A€ PCHICHUA 3a1a4.




CTerneHu U KOpHU

B pe3ynbTare n3ydeHHs TEMbI 00YJaIOIINecs JOIDKHBI 3HATH!

J HOBBIE TEPMUHBI MATEMAaTHYECKOTO A3bIKA: CTETIEHb C PALlMOHANb
HBIM [T0Ka3aTeseM, CTeIICHHAs! QYHKIHS, HPPALIMOHAIBHOE BBIPAKEHUE;
J CBOWCTBA CTENEeHHOH (pyHKIMH, ee rpaduk, hopmyry ais nudde
PCHIIPOBAHMUSL.

B pesynbrare u3y4eHus: TeMbl 00y4JaronIrecs JOJKHbBI yMETh:
J MPUMEHSTh ONPEEICHUS KOPHS U apu(PMETHUECKOTO KOPHS n-oi
CTEIICHU U3 YKCJIA A JJIS IPOCTEUIINX BBIYUCICHHUI;
. S MIPEACTARISITh apUPMETHISCKUN KOPEHBb N-OU CTEIICHU U3
qucia a B
BU/JIC CTETICHU C PAllMOHATILHBIM [TOKA3aTeIeM, CTEIEHH C APOOHBIM
nokaszaresieM B BUE apu(hMETHUECKOT0 KOPHS U3 YHCIIA;
. S MIPOBOAMTH I10 U3BECTHBIM (hOpMYJIaM U MpaBUIaM
peoOpa3oBaHUs
OYKBEHHBIX BBIPKEHUH, BKIIOYAIOIINX CTEIICHU, PAAUKAIIbI;
. S BBIYHUCIISITh 3HAYEHUST YUCIOBBIX H OYKBEHHBIX BBIPAKEHHI, OCY
[IECTBIISI1 HEOOXOUMbIE MTOJICTAHOBKHU U MpeoOpa3oBaHus; O O peliaTh
[IpOCTEHIINE UPPALMOHATIbHBIE YPABHEHUSI.
J CTPOUTH TpaUKU CTEIIEHHBIX (DYHKIIUI;
. S IPUMEHSITH IPOU3BOJIHYIO CTETIEHHON (PYHKIIMU K
M CCIIEJ0BAHUIO
GbyHKIMI;

[l

A A N

[Toka3zarenbHas U
norapudmmuyueckas
byHKIIUN

B pe3yibrare u3ydeHus TeMbl 00y4Jarouirecs JOJKHbI 3HaTh: OOHOBBIE
TEPMHHBl ~ MAaTEMaTUYECKOIO  SI3bIKa: nokaszareibHas  (YHKIHSA,
Moka3aTeJIbHOEe YpaBHEHHE, T0Ka3aTeIbHOE HEPABEHCTBO, JIoTapu(M dncia,
OCHOBaHue Jiorapupma, jorapupmudeckas  QyHKIHS, JorapupmMuueckoe
YpaBHEHHE, JorapupMuIecKoe HEPABEHCTBO, JKCIIOHEHTA,
nmorapudmMudeckast Kpupasi;

J OCHOBHBIE CBOICTBa U rpauKu JorapupmMuyeckoit 1 nokasaTenb
HOM (pyHKLINIA;

J (dopMyJIbl, CBSI3aHHBIE C OHATHEM Jorapudma, ¢ quddepeHpona
HUEM M0Ka3aTeNIbHOM U JorapuMUIecKor pyHKINH.

B pe3ynbrare u3ydeHus: TeMbl 00y4aromecs J0JKHbl YMETh: OOCTPOUTh
rpaduKu Moka3aTenbHON U JorapupmMuueckoil PyHKIMiA CIaHHBIM
OCHOBaHUE;

J OINMCHIBATh MO IpauKy U B MPOCTEUIINX CiIydasix o popmysie rno
BEJICHUE U CBOMCTBA MOKa3aTeNbHON U TorapupMuyeckoit GyHKINH;

. S BBITNIOJHATH MpeoOpa3zoBaHus MPOCTEHIINX BHIPAKEHUH,
BKJIIOUAIO

I1X apupMeTHyecKre onepaluy, a TaKkKe onepalnio JorapupMupoBaHus;
J pelaTh noka3aTelbHble, Jorapu(pMHUUECKUEe YPAaBHEHUS U HEPAaBEH
CTBA, MPOCTEUIINE CUCTEMbI YPABHEHU, HECIIOKHbBIE YPAaBHEHUSI U
HEPABEHCTBA, CBOJIUMBIE K HUM.

. S pemnars ypaBHEHHUs, IPOCTENIINE CUCTEMBI YPABHEHUH,
MCTIOJIb3Ys CBOWMCTBA (PYHKUMHI U UX TpaHKOB;

. S MIPUMEHSITh MIPOU3BOIHBIE MIOKA3aTEIbHOM,
JorapupMHUECKOn

GbyHKIUI K UCCleA0BaHUIO (DYHKIINT;

. S PUMEHSTH IEPBOOOPA3HbIE K BEIUMCIEHUIO ONPEICICHHBIX

MHTC




MHOTrOTrpaHHUKH

B pe3ynbrate u3yueHus: TeMbl 00y4arouecs T0JKHBI 3HaTh:

. S oInpeaesIeHnusl ABYIPaHHOIO yIJia,
MHOT'OTPaHHUK;

J OIIPEJIEIICHUS U CBOKCTBA IIPU3MBI,

. S OIPECIICHNE U CBOMCTBA MUPAMUJBL;
J OIIpEIEIICHUE U CBOMCTBA YCEUEHHOW TUPaMU/IBL;

B pe3ynbrare U3ydeHus TeMbl 00y4YaroMecs 10JIKHbI YMETh: paclio3HaBaTh
Ha YepTEeXKaxX U MOJEISAX MPOCTPAHCTBEHHBIE ()OPMBI; COOTHOCHTD
TpEeXMepHbIE OOBEKTHI C UX ONUCAHUSIMU, HU300PAKEHUAMHY;

J AQHAJIM3UPOBATh B IIPOCTEUIINX CIIy4asiX B3aUMHOE PACIIOJIOKECHUE
00BEKTOB B IPOCTPAHCTBE;

. S 1300pa)kaTb OCHOBHBIE MHOI'OTPAHHUKH; BBIIIOJIHATH YEPTEKHU
1o

YCIIOBUSIM 3a7a4;

J penaTh MIaHUMETPUYECKUE U TIPOCTEHIIINE CTEPEOMETPHUYECKUE 3a

auy Ha HAXOXKJCHHE TeOMETPHUYECKUX BEIWYHH (JIJIMH, YTIJIOB, IUIOMIAJICH,
00bEMOB);

. S pemarb ~ IPOCTEHIINE CTEPEOMETPUIECKUE 33/1a4H Ha
BBIYHCIICHUEC

U JI0KA3aTeLCTBO C MPUMEHEHHEM CBOWCTB MHOTOI'PaHHHUKOB;

J CTPOUTH MPOCTEHIIINE CEYeHUs Ky0a, IIPU3MBbI, MTUPaMUIbI; HCIIOIb30
BaTh MPH PEIICHUH CTEPEOMETPUIECKHX 3a/1a4 ITAaHUMETpUIecKre (haKThl U
METOIBI;

J MPOBOJUTH JJOKA3aTEIbHbBIE PACCYKACHUS B XO/I€ pelIeHus 3a1a4. B
pe3ynbTare H3y4eHUs TeMbl 00yJaroNrecs T0JKHBI UCIIOIb30BaTh
nproOpeTeHHbIC 3HAHNUS M YMEHHS B IPAKTUYECKOH IEATETbHOCTH U
[OBCEHEBHOM KU3HU JUIA:

. S UCCIIe0BaHMsl (MOJIETUPOBAHUS) HECTOKHBIX PAKTUUECKUX
cuTya

Ml HA OCHOBE M3YYEHHBIX (POPMYI U CBOMCTB QUTYD;




Tena BpaleHus

B pe3ynbrate u3yueHus: TeMbl 00y4arouecs T0JKHBI 3HaTh:

J OTIpe/IeTICHUs] M CBOWCTBA TeJl BPAIllEHUs IWIIMH/PA, KOHYCca, CPEephl U
apa;

J (hopMyJIBI 1711 HAXOXKICHUS TUIOIIA el TOBEPXHOCTH HUIUH/PA, KO
Hyca U 11apa;

J (hopMyIIBI 17151 HAXOXKIEHUSI 00BEMOB.

B  pesynabrare u3ydeHHMsT TeMbl  OOydaroluecs JOJDKHBI — YMETb:
* O pacmo3HaBaTh Ha 4YepTeXkaX M MOAENSAX NPOCTPAHCTBEHHBIE (HOPMBI;
COOTHOCHUTb TPEXMEPHBIE OOBEKTHI C MX ONMUCAHUAMH, U300pKEHUSAMH;

e § aHaIM3UPOBATh B MPOCTEUIINX CIy4yasX B3aUMHOE PACIIOIOKEHHE
00BEKTOB B IIPOCTPAHCTBE;

* S u300paxkaTb OCHOBHBIE KPYIJIBIE TE€JIA; BHIIIOJIHATH YEPTEXKHU 110 YCIIO
BUSIM 33]1a4;

J penaTh INIAHUMETPUYECKHUE U IIPOCTENIINE CTEPEOMETPUUECKUE 32
laud Ha HaXOXKJEHHE IeOMETPUYECKUX BEJIMYMH (IJIMH, YIJIOB, IIOLIANCH,
00BbEMOB);

J pemars  IpOCTEHIINE CTEPEOMETPUYECKHUE 3a1a4U HA BHIYMCICHUE

1 JOKA3aTeJIbCTBO C IPUMEHEHUEM CBOMCTB TEJl BPAILlCHMS;

* § crpouTh IpocTeWlIMe cedyeHuss KyOa, TNPU3MBL, [UPAMUBI;
* O  HCIONB30BAaTh  IIPU  PEIICHHMM  CTEPEOMETPUYECKHUX  3a4ad
[IaHUMETpUUECKUe (PaKThl U METOMbI;

J IIPOBOJIUTH JIOKA3aTEJIbHBIC PACCYKIACHUS B XOJI€ PELICHUS 33/1a4.

eMEeHTEI B pesynpTare HM3ydyeHus TeMmbl OOydaromuecss JODKHBI yMEThb: OOpeuarhb
KOMOMHATOPHUKH, [pocTeiiliie KOMOMHATOpPHBIE 3aJaud METOAOM Iiepedopa, a TakkKe C
MaTeMaTHYCCKOIL MCII0JIb30BAaHUEM U3BECTHBIX (POPMYII;

CTATHCTHUKH i |D OBBIYMCIATH B MPOCTEHUIIUX CiIydasX BEPOATHOCTH COOBITHI Ha OCHOBE
TEOpHH [10JICYETA YHMCIIA UCXO/I0B.

BEPOSTHOCTEM

YpaBHEHHUS n B pesynbrare M3y4eHHs] T€Mbl OOydYaromiuecs TOJDKHBI YMETh: O O pelaTh
HCPABCHCTBA palMoOHaNbHBIE, IOKa3aTeNbHbIE M  Jorapu(MHUUYECKUE YpaBHEHUS MU

HEPaBEHCTBA, IIPOCTEUIIME HPPALUMOHAIBHBIE WM  TPUTOHOMETPUYECKHE
YPaBHEHUs, UX CUCTEMBI,

BS  COCTaBJIATHh YPaBHEHMsI U HEPABEHCTBA IO YCJIOBUIO 3a/1a4H;

O O UCMOJb30BaTh I MPUOIMKEHHOTO PEIICHUs] YpaBHEHUH U HEPaBEHCTB
rpaduueckuii METox;

J n300pakaTh Ha KOOPJIMHATHOM MJIOCKOCTH MHOXKECTBA PEIlICHHH
[IPOCTEUIINX YPABHEHUM M HX CUCTEM.

DJIIEMEHTHI TCOpUHn
MHOXECTB U
MaTeMaTH4eCKOM
JIOTUKH

B PE3YIbTATC U3YUCHUS TCMbI o6yqaroumec;1 JOJI’KHBI YMCTh!:

J 3aaBaTh MHOKECTBA MEPECEUEHNEM U XapAKTEPUCTUYECKUM CBOM
CTBOM

mS Haxoauts nepeceuenue, 00beTMHEHNE MHOXKECTB.

J Pacrnio3HaBaTh HCTUHHOE, JIOKHOE YTBEPXKIEHUE, OIIUOKH B yTBEP
KJICHUSX.

J Ctpouth Ha YKCIOBOM MPAMOI MOJMHOMXKECTBA YNCIOBOI'O MHOMKE

CTBaA.




J171s1 TeKyIero KOHTPOJIsl yCeBaeMOCTH IO JUCHUIIMHE Marematuka: anredpa
¥ Hayajla MaTeMaTUYECKOIro aHaliu3a, T€OMETPUsl MPUMEHSIIOTCS METOJbl KOHTPOJIS:
YCTHBINA OIMpPOC, MUCBbMEHHBIN OMPOC YCTHBINA onpoc B ¢opme GpoHTAIBHONU Oecelbl,
OTBETOB Ha BOIPOCHI, TUCbMEHHBIHN OMPOC B OpMax TECTUPOBAHUS.

[TpumepHBIii IepeyeHb BOMPOCOB I SK3aMEHa M0 Y4eOHOM TUCITUIIINHE
MaremaTtuka: anredpa 1 Hadajia MaTeMaTHYECKOTO aHAJIN3a, TeOMETpHUs
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KopeHb HaTypanbHOM CTENEHU U3 YUCIIA, €TO KOPEHb.

CreneHb ¢ palMOHAIBHBIM ITOKA3aTelIeM, €€ CBOMCTBA.

Pemienre TpUroHOMETpUYECKUX YPAaBHEHUM

WppanroHanbHble ypaBHEHUS, METO/Ibl UX PELICHUS.

[Toka3aTesbHbIE YPaBHEHM S, METOBI UX PEILECHUS.

Jlorapudwm, cBoiicTBa jorapudma.

CoObITHE, BEPOSITHOCTH COOBITHS, CIIOKEHUE, YMHOKEHUE BEPOSTHOCTEH.
[IpousBoaHas GpyHKIMHU, €€ TEOMETPUUECKUN U (PU3HUUECKHUI CMBICTL.
[IpuMeHeHue MPOU3BOIHOM K MOCTPOEHUIO Tpaduka PyHKIHUH.

[TepBooOpazHasi, Tabnuila MepBOOOPA3HBIX.

IIpu3ma, ee rneMeHThI, BUBI. [1011a1b MOJHONM MOBEPXHOCTH.
ITupamua, ee 351eMeHTbI, BUABI. [11011aab TOTHOMN TOBEPXHOCTH.
Konyc, ero anemenTsl, BUAbI. [11011aabs MoIHON TOBEPXHOCTH.
Hwumuaap, ero a3eMeHThl, BUAbIL. [1omans mojJiHOM MTOBEPXHOCTH.
[ITap, ero snemeHTsI, BUIbI ceueHUM. [nomaas noJHON MOBEPXHOCTH.
[IpAMOYTOJIBHBIN MMApAIIIENENUIIEN, ETO DJIEMEHTHI, CBOKMCTBA.
[Tpusma, ee anemeHThl, BUabl. O0bEM.

[Tupamuna, ee s51eMeHThI, BUABL. OOBEM.

Konyc, ero anemenTsl, Buabl. O0BEM.

[Hunuuap, ero aneMeHTsl, Busibl. O0beMm.

[ITap, ero ameMeHTHI, BUAbI ceueHuil. O0beM.

Ky0, ero aneMeHThl, CBOMCTBA.

IIpakTUKO-OpUEHTUPOBAHHBIC 3a]]aUH



