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1. TACIIOPT IIPOT'PAMMBI YUEBHOU JIMCIIATIJIMHBI
MATEMATUKA: AJITEBPA 1 HAYAJIO AHAJIM3A, TEOMETPUA

1.1. OGnacTe MPUMEHEHUS TPOTPAMMBI

[Iporpamma yuyeOHOM nuCUUIUIMHBI Maremaruka: anredpa M Hayajla MaTeMaTUYecKOro
ananu3za, reometpus asisercss dactbio [IIICC3 B coorBercTBUU ¢ PI'OC no cnenuaabHOCTH
CIIO 35.02.14 OxotoBeaeHue u 38epoBoJicTBO. Peanusyercs B cootBercTBUM ¢ PI'OC cpennero
o01miero oOpa3oBaHusl.

1.2 MecTo TUCHUIUIMHBI B CTPYKTYpE 00pa30BaTEIbHOM MPOrpaMMbl

Hucnunnmna MaremaTuka: anreOpa M Hayajla MaTeMaTHYEeCKOro aHallu3a, TeoMeTpus
BXOJIUT B CpefHee obmiee oOpasoBanue. UCIUILINHA SIBISIETCS TPOMUITBLHON TUCITUTLIMHON 110
HanpasieHuto 35.02.14 OxoroBeneHue u 38epoBojcTBO. Peannzyercs B cootBercTBUU ¢ OI'OC
cpenHero obero odpazoBanus. Muaekc nucuumuinbel no yaeOnomy riany — [171.01.

1.3. lenu n 3ama4u QUCIIMIUTMHBI — TPEOOBAHUS K PE3yJIbTaTaM OCBOCHHUS TUCITUTUTHHBI

[enu n3yyaemoit yueOHON AUCHIUTIINHBL:

B HaIlpaBJICHUU JTUYHOCTHOTO Pa3BUTHS

— ¢dopMHpOBaHHE TIPEJICTABICHUA O MaTEeMaTHKE KaK YacTH OOIIeYeIOBEUECKOM
KYJIBTYpPBI, O 3HAYMMOCTH MAaTEeMATHKH B Pa3BUTHU [TUBUJIN3AIIUN B COBPEMEHHOM OOIIIECTBE;

—  pa3BUTHE  JIOTHYECKOTO  MBIIUICHUS, TMPOCTPAHCTBEHHOTO  BOOOPAKCHHS,
QITOPUTMHUYECKON KYJIBTYPBI, KPHTHYHOCTH MBIIUICHHUS HA YPOBHE, HEOOXOIUMOM ISl OyayIIei
poeCCUOHAIBHON NEATEILHOCTH, JIJIS IPOIOJDKEHUS 00pa30BaHuUs U CaMOO0pa30BaHus,

— BOCHHUTAHHE KA4eCTB JIMYHOCTH, OOCCIICUYMBAIONINX COIHAIBLHYI0 MOOWIBHOCTB,
CIIOCOOHOCThH IPHUHUMATh CaMOCTOSATEIILHBIE PEIICHHUS;

— (opMupOBaHKE KAYECTB MBIIUICHUS, HCOOXOAMMBIX JIJISl aaNTallid B COBPEMEHHOM
nH(OpMAaIIMOHHOM OOIIECTBE;

— pa3BUTHE HHTEpeca K MaTeMaTHUYeCKOMY TBOPUECTBY U MaTE€MaTHYECKUX
CIIOCOOHOCTEN;

B METaNpeIMETHOM HalPaBICHUN

— pa3BHUTHE MPEACTABICHUN O MaTeMaTHKe Kak (opme omucaHus M METOJE MO3HAHUS
NEUCTBUTENLHOCTH, CO3/IaHHUE YCIIOBHH /11 MAaTEMAaTUUECKOTO MOJICTTUPOBAHUS;

— (opmupoBanue oOHMX COCOOOB HMHTEIIEKTYalbHOW AEATETbHOCTH, XapaKTePHBIX
JUIST MaTE€MaTUKH W SIBJSIIONIUXCS OCHOBOM TIO3HABATENBHOM KYJIBTYPhI, 3HAYUMOMW JUIst
pa3IUYHBIX c(hep YeITOBEYECKOU e TENbHOCTH;

B MIPEMETHOM HAMpPaABJICHUN

— OBJIAJEHUE MaATeMAaTHUYECKUMH 3HAHUSAMH U YMEHHSIMH, HEOOXOJAUMBIMH B
TTOBCETHEBHOM KU3HHU, JIJIST U3YUEHUSI CMEKHBIX €CTE€CTBEHHOHAYYHBIX TUCIUTIINH U JUCITUTIINH
npodeccnoHaNbHOTO UKIIA, IS IPOAOKEeHU 00pa3oBaHus;

3amayaMu JUCHUILIMHEI SIBIISIFOTCS:

— OBJAJIeTh KOHKPETHBIMH MAaTeMAaTUYECKUMHU 3HAHUSMHU, HEOOXOJUMBIMU IS
MPUMEHEHUSI B TMPAKTHYECKOW JACSITEIBHOCTH, [JII W3YyYEHUS CMEXKHBIX IUCHUIUIAH, IS
MIPOJIOIKEHHSI 00pa30BaHUs;

— HWHTEIUIEKTyaJIbHOE pa3BUTHE OOydarommxcs, (HopMUpOBaHHE KayeCTB MBIIUICHUS,
XapaKTEePHBIX IS MATEMATUYECKOH IeATeTbHOCTH U HEOOXOAUMBIX JIJIsl POAYKTUBHOM KU3HU B
00IIIeCTBE;

— ¢dopmMupoBaTh MpeAcTaBIeHUS 00 UAESIX U METOJaX MaTeMaTHKH, O MaTeMaTHKe KaK
(dhopme onrcaHus U METOJIE TIO3HAHUS JIEHCTBUTEIILHOCTH;

— ¢QopmupoBaTh TMpeACTaBICHUS O MaTeMaTHKe KaK 4YacTH OOIIedeIoBeuecKoi
KYJbTYpbI, TOHUMaHUS 3HAYMMOCTH MaTEMAaTHUKH JIJIsi OOIIECTBEHHOTO Mporpecca.



1.4. PexomeHIyemMoe KOJIMYECTBO 4YacOB Ha OCBOEGHHE IIPOrpaMMbl y4eOHOM
JMCIUTIITHBL:

Bcero 421 gac, B TOM 4ucCIIE:

MaKCHUMaJIbHON y4eOHOU Harpy3ku oOyyaromerocs — 421 yac, B TOM yuce:
00s13aTeILHON ayTUTOPHON yueOHOUW Harpy3ku o0ydarorerocs: — 282 4acos;
CaMOCTOSTENIbHON paboThl oOyuatomierocs — 139 gacos.

2. PE3YJIbTATBI OCBOEHMS YUYEBFHOM JUCLATIIVHEI

TpeboBaHust K JUYHOCTHBIM pE3yJIbTaTaM OCBOGHHUS Y4€OHOM JHCIUILTUHBEI,
BKJIIOYAIOIUM TOTOBHOCTh U CIIOCOOHOCTH OOYy4aroUIMXcs K CAaMOPa3BUTHUIO U JIMYHOCTHOMY
CaMOOIIpEeIeNICHUI0, C(OPMHUPOBAHHOCTh MX MOTHBAIMM K OOYYCHHIO W IIeJICHANPaBICHHON
[I03HABATEJIIbHOW JI€ATEIbHOCTH, CHUCTEMbl 3HAYUMBIX COLMAIBHBIX M MEXJIMYHOCTHBIX
OTHOILIEHUH, IEHHOCTHO-CMBICJIIOBBIX YCTaHOBOK, OTPAKAIOIIMX JMYHOCTHBIE M TI'PAKIaHCKUE
MO3ULMK B  JIEATEIIBHOCTH,  AHTUKOPPYNIMOHHOE  MHUPOBO33pPEHHUE,  IPABOCO3HAHUE,
HKOJIOTUYECKYIO KYJIBTYpPYy, CIIOCOOHOCTH CTaBUTh IEIM W CTPOUTh IKU3HCHHBIC IUIAHBI,
CIOCOOHOCTh K OCO3HAaHUIO POCCUMCKOW TpaKIAHCKOW HACHTUYHOCTH B MOJHUKYIBTYPHOM
COLILYME;

JIM4HOCTHBIE pe3ybTaThl OCBOCHUS Y4COHON AUCIUTIIIMHBI

- c(hOpMUPOBAHHOCT MHPOBO33PEHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH M OOIIECTBEHHOW NPAKTHKH, OCHOBAHHOTO Ha JWANOTe KYJIbTYp, a TaKkKe
pas3nuuHbIX (GOopM OOIIECTBEHHOTO CO3HAHUS, OCO3HAHHUE CBOETO MECTa B MOJIUKYJIBTYPHOM
MHpE;

- c(hOpMUPOBAHHOCTh OCHOB CaMOPA3BUTHsI M CAMOBOCHHUTAHMS B COOTBETCTBUHU C
oOIIeYeIOBEYECKUMHU 1[IEHHOCTSIMM W HJeallaMd TpaKJaHCKOro oOIIecTBa; T'OTOBHOCTh H
CIOCOOHOCTh K CAMOCTOSITEIbHOM, TBOPUECKON M OTBETCTBEHHOM EATETbHOCTH;

- HaBBIKU COTPYIHUYECTBA CO CBEPCTHUKAMH, IETbMHU MIIAJIIETO BO3PACTa, B3POCIBIMU
B 00pa3oBaTesIbHOM, OOIIECTBEHHO TIOJIE3HOW, Yy4eOHO-MCCIIeIOBATEIbCKOM, MPOCKTHOU U
JIPYTUX BUAAX ACSITETbHOCTH;

- OCO3HaHHBIK BBIOOp Oyaymiedl mnpodeccun W BO3MOXKHOCTEM — peanm3anuu
COOCTBEHHBIX JKM3HEHHBIX TIJIAHOB; OTHOIIEHHWE K Mpo(hecCHOHANbHON AESITeNbHOCTH Kak
BO3MOKHOCTH  Y4acTHsl B  PCIICHUH JIMYHBIX, OOIIECTBEHHBIX, TOCYJapCTBEHHBIX,
OOIIeHAIIMOHANBHBIX MTPOOIIEeM;

- TOTOBHOCTh U CIIOCOOHOCTH K 0Opa3oBaHHIO, B TOM YHCIE caMO0Opa3oBaHUIO, Ha
MPOTSDKEHUM BCEH JKM3HU;, CO3HATEIIbHOE OTHOIIEHUE K HEMPEPHIBHOMY OOpa30BaHMIO Kak
YCIOBUIO yCIIEITHON MPO(hecCHOHANBHOM U 00IIIECTBEHHOMN JAEeSITeTbHOCTH;

TpebGoBaHHMsl K MeETanpeIMETHBIM pe3yJIbTaTaM OCBOEHUS Y4eOHOW IAUCIMILTUHBI,
BKIIFOUAKIIIUM OCBOCHHBIC O6y‘-IaIOHII/IMI/ICSI Me)KHpe)IMeTHBIe IIOHATUSA " YHI/IBepcaJ'II)HI)Ie
yueOHbIe ACHCTBHs (pPEerylATUBHBIE, TMO3HABATENbHBIE, KOMMYHHKATHUBHBIC), CIIOCOOHOCTh HX
HUCITIOJIB30BaAHUS B HOSH&B&T@J’ILHOﬁ 158 COHI/I&J’IBHOfI HpaKTI/IKe, CaMOCTOATCIIBHOCTD B
IUTAHUPOBAaHUM U OCYIIECTBICHUHM Y4eOHOH JEeATENhbHOCTH H OpraHu3aluil Y4eOHOTro
COTPYJIHI/I'-IGCTBa C rneagaroramMmu u CBepCTHI/IKaMI/I, CHOCO6HOCTB K HOCTpOGHI/IIO HH)IHBI/I)IyaHBHOﬁ
00pa3oBaTeNbHON TPACKTOPHH, BIaICHUE HaBBIKAMH y4e€OHO-UCCIIE0BATEIbCKON, MPOSKTHOU U
COITMAJIFHOM JASSITEIBHOCTH;

MertanpeaMeTHbIC PE3yIbTaThl OCBOCHUS YU€OHOM TUCIUTUTUHBI:



= Pa3sBUTHUC HpeI[CTaBJ'IeHI/Iﬁ O MaTeMaTHUKE KakK (bopMe OIIMCaHUuA U METOJAC ITO3HAaHUA
HeﬁCTBHTCHBHOCTH, CO3JaHuUC yCHOBI/Iﬁ AT MATCMATHYCCKOIr0 MOJACIIMPOBAaHNA

- ¢opmupoBaHre OOIMX CHOCOOOB MHTEIICKTYAJIIbHOW JESTEIBHOCTH, XapaKTEPHBIX
ISl MareMaTHKA M SIBISIFOLIMXCS OCHOBOW I103HABATENBHON KYJBTYPbI, 3HAYMMOW IS
Pa3IMYHBIX cep YeI0BEYECKON eI TeIbHOCTH;

TpeboBaHust K MPEIMETHBIM pe3yjlbTaTaM OCBOEHHUS Y4eOHOH JIUCIMILIMHBI,
BKJIFOYAIOIIUM OCBOCHHBIE OOY4YalOUIMMHCA B XOJl€ M3y4eHMsl Y4eOHOro Ipeamera YMEHMs,
cneuupuyeckue Uisd JaHHON MpeaAMETHONW 00acTH, BUABI AIEATEIILHOCTH T10 TOTY4YEHUIO0 HOBOTO
3HaHUS B paMKax y4eOHOro IpeaMmera, ero MpeoOpa3oBaHUI0 U NPUMEHEHUIO B Y4EOHBIX,
y4eOHO-TIPOEKTHBIX M COLMATBHO-TIPOCKTHBIX CUTYyalusX, (OPMUpPOBaHHE HAYYHOTO THUIIA
MBILJICHNS], BJIAaJCHUE HAYYHOH TEPMHUHOJIOTHEH, KIIIOUYEBBIMU IIOHATUSAMH, METONAMU U
IpUEMaMH.

[IpenmMeTHbIE pe3yabTaThl OCBOECHUS YU€OHON JUCLUILIIUHBI:

= C(I)OpMI/IpOBaHHOCTB Hpe,Z[CTaBJ'IeHI/Iﬁ O MaTCMAaTHUKC KaK 4aCTH MHpOBOﬁ KYJBTYPBI U O
MECTC MAaTCMAaTHUKH B COBpeMeHHOfI OUBUIIN3allUU, O crioco0ax ONMMCAaHMS Ha MAaTEMaTHYECKOM
SI3BIKE SIBJICHUM p€ajibHOI0 MHUpPa;

= C(I)OpMI/IpOBaHHOCTB Hpe,Z[CTaBJ'IeHI/Iﬁ 0 MaTEMaTHYECKUX MOHATHUSIX KaK O BaKHEHIIMX
MAaTEMaTUUCCKHUX MOJCIIAX, ITO3BOJIAIOIIUX OIMMUCBIBATE U MU3YUATh Pa3HbIC IPOUCCCHI U ABJICHUS,
IIOHUMAaHUEC BO3BMOKHOCTH aKCHOMATHYCCKOI'O ITOCTPOCHUA MATCMATUICCKHUX TeOpHﬁ;

- BJaACHHUC MCTOAAMU AOKAa3aTCJIbLCTB U AJITOPUTMOB PCIICHHA;, YMCHUC UX NPUMCHATD,
MMPOBOAUTDH AOKA3aTCJIbHBIC PACCYKACHUA B XOAC PCHICHUSA 3a4a4;

- BJIQJICHHE CTAHJAPTHBIMU IpUEMaMM PELICHHs palMOHAJIBHBIX M HUPPALMOHAJIBHBIX,
[IOKA3aTeIbHbIX, CTENEHHBIX, TPUTOHOMETPUUYECKUX YPAaBHEHUH U HEPABEHCTB, UX CHUCTEM;
HCIOJIb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX MPOrPaMM, B TOM YHUCIIE JJIsl TIOMCKA IYTH PEIIEHUs U
WJUTIOCTPAINK PEIIeHNs YPaBHEHUN U HEPaBEHCTB;

= C(l)OpMI/IpOBaHHOCTB HpeI[CTaBJIeHI/Iﬁ 00 OCHOBHBIX INOHATHUAX, HACAX MW METOAaX
MAaTEMAaTHYCCKOIoO aHajin3a,

- BJIAJICHUE OCHOBHBIMH IOHATHUSIMU O IIJIOCKUX WU IPOCTPAHCTBEHHBIX T'€OMETPUUYECKHUX
¢urypax, uX OCHOBHBIX CBOWCTBaX; C()OPMHPOBAHHOCTh YMEHHs paclio3HaBaTh Ha YepTEXax,
MOJIENISIX M B PEAJbHOM MHpE TreoMeTpuyeckue (Urypbl; NMPUMEHEHHE H3YyYEHHBIX CBOMCTB
reoMeTpuueckux ¢uryp u QopMmyn ans peuieHHus TeOMETPUUYeCKUX 3aJad U 3agad ¢
MIPAKTHYECKUM COJIEPKAHUEM;

- c(OpMHPOBAHHOCTh MPEACTABICHUH O Tpoleccax M  SBICHUAX, HMEIOIIUX
BEPOATHOCTHBI XapakTep, O CTAaTUCTUYECKUX 3aKOHOMEPHOCTSIX B pealbHOM MHpe, 00
OCHOBHBIX IMOHATHUAX JJIEMEHTAPHOM TEOPUU BEPOATHOCTEW; YMEHUN HAXOOUThb U OLEHUBATH
BEPOATHOCTH HACTYIJICHUS COOBITUN B NPOCTEHIINMX NPAKTUYECKUX CUTYallUsiX U OCHOBHBIE
XapaKTEPUCTUKHU CIIy4alHbIX BEJIVYUH;

- BJIAJICHUE HABBIKAMHU HCIIOJIB30BAaHUs TOTOBBIX KOMIIBIOTEPHBIX IIPOrpaMM IIpU
pelnieHny 3a1ay;



3. CTPYKTYPA U COJIEPXKAHME YUYEBHOU JTUCIIUTUIVHEI

3.1 O6bem yueOHOM TUCIUIUIMHBI M BUBI YI€OHOH PabOTHI

Bun yaeOHO# paboThI

O0BeM YacoB

1 cemectp

Jlekuuun 144
CamocrosTenbHas paboTta 00ydaronierocs 64
Bcero 3a 1 cemectp 208
IIpomexxyrounas arrecranus 3a4€T
2 cemecTp

Jlexumn 138
CamocrosiTensHas paboTa oOydaromnierocs 75
Bcero 3a 2 cemectp 213
MaxkcumanbHas yueOHast Harpyska (BCero) 421
OO0s3aTenbHast ayIUTOpHAs yaeOHas Harpy3ka (BCero) 421
IIpomexxyTouHast arrecranus JK3aMeH




3.2. Tematnueckuii TiaH U coAepaHWE Yy4eOHOH AMCUMIUIMHBI Maremaruka: anreOpa W Havaja MaTeMaTHYECKOTO aHaIH3a,

TEOMETPHUSI
HaunmenoBanue pa3znenos Copepxanue yueOGHOro MaTepuana, 1abopatopHbie padoThl U MPAKTHYECKHE O6beM YpoBeHb
U TEM 3aHATHS, CAMOCTOATENIbHAS paboTa 00yJarOLIUXCs 4acoB OCBOEHUS
1 2 3 4
1 CEMECTP
421
BBenenue MaremaTHka B HayKe, TEXHUKE, SKOHOMUKE, HHOOPMAIIHOHHBIX TEXHOJIOTHSIX U
MpPaKTUYECKON JesTenbHOCTU. Llenu u 3a1aun n3ydeHus: MaTeMaTHUKU B 2 1
YUPEKACHUSIX CPETHETO MPO(ECCHOHATLHOTO 00pa30BaHMsL.
I''TABA 1 YHUCJIOBBIE ®YHKIINN 18
Tema 1.1. ToxnecTBeHHbIE TpeoOpa3zoBaHus alreOpanuecKuX BbIPaKEHUM. 2
IlosTOpenue 6a3sucHOro Jlunelinble ¥ KBaJlpaTHbIE YPABHEHUS U HEPABEHCTBA. 2 2
Marepuala Kypea anredpr! | By onias koHTposIbHAs PaGoTa 3 KYPC OCHOBHOI LIKOJbI 5
OCHOBHOM IIKOJIBI
Tema 1.2. [enble u panoHanbHbIe yncaa. PannonanbHbie 1pobu. MppannoHanbHbie 5
Pa3Butue nonsaTtus o qrcsa. MHOXKECTBO NEHCTBUTEIbHBIX YNCEIL. 9
yucie Yucnosas npsmast. [Ipubnnxennsie Beraucnenus. [lpubnmxennoe 3HaueHue 2
BEJIMYMHBI M TOTPEITHOCTH NPUOJIMKESHUH.
Tema 1.3. Ornpenenenne ynciaoBoit pyHkiuu. O0IaCTh ONPEIEIEHUsS U MHOKECTBO 9
Yucnossie GyHKIIMH 3HaueHui; rpadux pyHkun. CrocoObl 3a1aHus PyHKITUH.
[TocTpoenue rpagukoB GyHKIMHA, 33JaHHBIX Pa3IMYHBIMU CIIOCOOAMHU. 2 )
CaoiicTBa (pyHKIMNA: MOHOTOHHOCTb, Y4ETHOCTh, HEYETHOCTh, OTPAaHUUYEHHOCTb, 9
nepuoAnYHOCTb. [IpoMexyTku Bo3pacTaHusl, yObIBaHUSI.
[TpakTiueckoe 3ansatue Nel CBoiicTBa QyHKIIHIA. 2
I''TABA 2 TPUTTOHOMETPUA 42
Tema 2.1. Yucnoast okpykHOCTb. CHHYC, KOCUHYC, TAHT'€HC ¥ KOTAHT€HC IIPOU3BOJIEHOTO
Tpuronomerpuueckue yria. Paguannas Mepa yria. YucnoBast OKpyXKHOCTh Ha KOOPJAMHATHOMN 2 2
byHKIIIN IJIOCKOCTH.




HanmenoBanue pas3znenos Copneprxanue yueOHOTo MaTepuaa, 1abopaTopHble paboThl M IPAKTHYECKUE O6beMm YpoBeHb
U TEM 3aHATHS, CAMOCTOSTENbHAs paboTa 00yUaroIuXxcs 4acoB OCBOEHUS
1 2 3 4
[Ipaktuueckoe 3anstue Ne 2
Yucnosast okpykHOCTh HaxokeHMe TOUEK 110 X KOOPAMHATAM Ha YHUCIOBOM 2
okpyxHocTu. OnpezaeneHne KOOpAUHAT TOUEK OKPYKHOCTH.
Cunyc, kocunyc uncia. TanreHc u kotanrenc yucia. OCHOBHbBIE 2
TPUTOHOMETPUUECKHUE TOKIECTBA.
®opmynsl npuseaeHus. [IpeodpazoBanns MpoCcTEHIINX TPUTOHOMETPUIECKUX 5
BBIPAKCHU.
[Ipaktuueckoe 3anstue Ne 3 5
DopMyIIbI IPUBEICHUS.
OyHKIHS Y = sinX, e€ cBoWCTBa U TpaduK. 9
OyHKIHUS Y = cOsX, € CBOICTBA U rpaduK.
[Ipaktuueckoe 3anstue Ne 4 9
ITpeoOpa3oBanus rpaMKOB TPUTOHOMETPUYECKUX (PYHKIHIT
[TepuoanunocTts, nepuoj. OyHKIUS y = tgX, CBOWCTBA U IpaduK. 2
IIpakTrnueckoe 3ansatue Ne 5 5
ITpeoOpa3oBaHus MPOCTEHIINX TPUTOHOMETPUYECKUX BBIPAKECHUN
Tema 2.2. ApKcuHyC, apKKOCHUHYC, apKTaHreHc yucina. [Ipocreiimne TpuronomeTpuyeckue 2
Tpuronomerpuueckue YPaBHEHHS.
YPaBHCHUA ITpakTueckoe 3ansaTue Ne 6 Pemienue npocTedmx TpUroHOMETPUUECKUX 2
YPaBHEHUH C TOMOIIBIO YACIOBON OKPYKHOCTH.
Pemenne TpuroHoMeTpUUECKUX ypaBHEHUM. 2 2
Merozsl peleHus ypaBHEHUI. 2
ITpakTrueckoe 3anstue Ne 7 5
IIpocreiimre TPUrOHOMETPUYECKUE YPABHEHHUS
ITpakTueckoe 3ansaTue Ne 8 5

IIpocreiimre TPUrOHOMETPUYECKUE YPABHEHHS




HaumenoBanue pa3znenon Copneprxanue yueOHOTo MaTepuaa, 1abopaTopHble paboThl M IPAKTHYECKUE O6beMm VYpoBeHb
U TeM 3aHATHS, CAMOCTOSTENbHAs paboTa 00yUaroIuXxcs 4acoB OCBOCHHUS
1 2 3 4
OnHOpOHBIE YPABHEHUS. 2
Tema 2.3. CHHYC 1 KOCHHYC CYMMBI U pa3HOCTH /IBYX YIJIOB. 2
IIpeobpasoBanue TaHreHc CyMMBI M Pa3HOCTH JIBYX YIJIOB. 2
TPUTOHOMETPHHCCKHX CHHYC M KOCHHYC JBOMHOIO yria. GopMyJibl OJOBUHHOIO YIJIA. 2
BbIpaKCHIH [TpeoOpa3oBaHue CyMMbI B IPOU3BEICHUE U IPOU3BEICHHS B CYMMY. 2 2
[Ipaktuueckoe 3anstue Ne9
[Tpeobpa3zoBanre NPOCTENILINX TPUTOHOMETPUUECKHUX BbIPAXKEHUI. 2
JloKka3aTesbCTBO TOXKAECTB.
I''TABA 3 TTPOU3BOIHAA ®YHKIN 24
Tema 3.1. IMocaenoBarensHOCTH. CIIOCOOBI 3aJaHUS M CBOMCTBA YHMCIOBBIX 2
[TocnenoBarenbHOCTH 110CJIE0BATEILHOCTEN.
[Tpupamienue aprymenra, npupamienue GyHkiuuu. beckoHeuHo yObIBaromias 4 2
TEOMETPHUUECKasl IPOrpeccus U €€ CymMma.
[Tpaxtueckoe 3ansatue NelO [Ipenen nocienoBaTenbHOCTH 2
Tema 3.2. OnpeneneHye NpOU3BOIHON, €€ TeOMETPUUECKUI U (PU3NIECKUI CMBICII. 2
[IponssoxHas GyHKUUH. IIpaBuna npon3BOAHBIX CYMMBI, pa3HOCTH, IPOU3BEIECHHUS], YACTHOTO 4 2
[Tpaktuyeckoe 3anstue Ne 11 IIpasuna auddepenunpoBanus 2
Tema 3.3. VYpaBHeHUe KacaTelbHON K rpaduKy (yHKIIHH. 5
IIpumenenus Hccnenoanue GpyHKINH HA MOHOTOHHOCTb U OKCTPEMYMBI
IPOU3BOAHOM [lpuMeHeHHe TNPOMU3BOAHOM K HCCIEAOBAHUIO (DYHKIUH U MOCTPOEHUIO 5 2
rpauKoB.
[Tpumeps! NCIIOJIB30BAHUS TPOU3BOIHOM JUISl HAXOXKACHUSI HAUTYYILErO 9
pelieHus B MPUKJIAIHBIX 3ajauax.
IIpakTnueckoe 3ansatue Nel2 5

CocraBieHue YpaBHCHUA KacaTelIbHOM.
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HanmenoBanue pas3znenos Copneprxanue yueOHOTo MaTepuaa, 1abopaTopHble paboThl M IPAKTHYECKUE O6beMm YpoBeHb
U TEM 3aHATHS, CAMOCTOSTENbHAs paboTa 00yUaroIuXxcs 4acoB OCBOEHUS
1 2 3 4
I'JTABA 4 TTAPAJUIEJIBHOCTD U IEPITEHAUKYJIAPHOCTD B ITIPOCTPAHCTBE 32
Tema 4.1. Crepeomerpust. OCHOBHBIE OHSTHSI CTEPEOMETPUN: TOUKA, IPsIMast, IJIOCKOCTb, 2
[TapamienbHOCTD B IIPOCTPAHCTBO. AKCMOMBI CTEPEOMETPHH.
OpOCTPAHCTBE ITepecekaroniuecs, napauielibHble U CKPELIMBAIOIIKUECS MPAMbBIE. YTOI MEXIY 2
IPSIMBIMU B IPOCTPAHCTBE.
[TapamienpHble npsimMas U III0cKOCTh. 1Ipu3Hak napamienbHOCTH IPAMON U 2
IJIOCKOCTH.
[TapayienpHble U NEPECEKAIOIIKECS IIIIOCKOCTH, UX WIIIIOCTpaUus Ha MOJEIX. 2
PaBeHCTBO  OTpE3KOB  IApaJUICIbHBIX  IPSMBIX,  3aKIIOYEHHBIX  MEXKIY
napauieIbHBIMHU TUIOCKOCTSIMH. 2
[TapamienpHOCTD TMHUI NTEPECEUEHUS IBYX INIOCKOCTEN TPEThEH IIOCKOCTHIO.
[TapannensHoe npoekTupoBanue. M300paxeHne npocTpaHCTBEHHbBIX (GUryp.
[TpakTrueckoe 3austue Nel3 5
Pemenue 3a1a4 Ha B3aMMHOE PaCIOJIOKEHUE IPSIMBIX U IIJIOCKOCTEM.
Tema 4.2. IlepneHAUKYIAPHOCTD NPAMBIX. 1IepeHIUKYIIpHOCTh NPAMON U ILUIOCKOCTH, €€ 2
[lepnieHIMKYISAPHOCTD B WJUTIOCTpALMs HA MOJIETISX.
NPOCTPAaHCTBC IlepneHauKynssp ¥ HAaKJIOHHAas K IUIOCKOCTH, IIPOEKIUS HAKIOHHOM Ha
IJIOCKOCTb. TeopemMa O Tpex IeplneHIuKynspax. PaccrosHue OT TOYKH [0 2
IJIOCKOCTH.
JIByrpaHHBIN yroJi, TUHEHHBIN YroJl ABYTPAHHOIO yria 2 2
[TepnenauKysipHbIE IUIOCKOCTH, UX WILTIOCTPALAS HA MOJEISIX, IPU3HAKU U 9
CBOMCTBA.
[TpakTueckoe 3ansaTue Nel4 5
Pemenne 3a1ay Ha NEPIEHIUKYISIPHOCTh NPSIMON U MIIOCKOCTH
Tema 4.3. JlexapToBBl KOOPJAMHATHI B MPOCTpaHCTBE. POpMyia pacCTOSHUS MEXAY JBYMs 9 5

TOYKaMH. YpaBHeHUs chepbl U miockocTu. DopMyia pacCTOSHUS OT TOYKH JI0
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HanmenoBanue pas3znenos Copneprxanue yueOHOTo MaTepuaa, 1abopaTopHble paboThl M IPAKTHYECKUE O6beMm YpoBeHb
U TEM 3aHATHS, CAMOCTOSATENbHAS paboTa 00yJaIOIINXCs 4acoB OCBOCHUS
1 2 3 4
KoopauHnats! 1 BEKTOpBI IJIOCKOCTH.
Bexropsl. Monynb Bektopa. PaBencTBo BekTOopoB. ClioskeHHE BEKTOPOB U 4
YMHO>KEHHME BEKTOPA HA YUCJIO0. YTOJ MEXIY BEKTOPAMH.
Koopaunarts! BekTopa. 2
CkansgpHoe npousBeieHre BeKTopoB. KosnmuHeapHbie BEKTOpbI. Paznoxkenue 2
BEKTOpA IO JIBYM HEKOJUIMHEAPHBIM BEKTOPAM. 2
Kommanapueie BeKTOpbl. PaznokeHune BEKTopa 1o TpeM HEKOMIUIaHAPHBIM
BEKTOpaM 2
I''TABA 5 MHOI'OI'PAHHUKUA U TEJIA BPAILIEHW A 28
Tema 5.1. Muororpannuk. Bepunsl, pedpa, rpaHi MHOTOTpaHHUKA. BImykiibie
MHororpaHHUKH MHororpanHuky. [Tpusma, ee ocHoBanus, 60KOBBIE pedpa, BEICOTa, OOKOBast 2
NnoBepXHOCTh. [IpsiMast n HakiloHHas npu3Ma. [IpaBunbHas npusma.
[Tapamnenenunen. Ilpsmoyronbubiii napamienenunen. Ky6. Ilupamupa, ee
OCHOBaHHE, OOKOBBIE peOpa, BBICOTA, OOKOBas MOBEPXHOCTh. TpeyrojbHas 2
nupamuaa. [IpaBuibHas nupamuaa. Y cedeHHas nupaMua. 2
Ceuenus kyOa, IpU3Mbl, TUPAMU/IBL. 2
[IpencraBiaeHne O MNpaBWIBHBIX MHOTOTpaHHHMKaX (TeTpa’zap, KyO, OKTa’Jp, 2
JOJIEKAdIP U UKOCAIP).
Cummerpuu B KyOe, B apajjiesienuIe/ie, B IpU3Me U MUpaMue. 2
O6BbeMBbl MHOTOTPaHHUKOB.
[Tpaktuyeckoe 3anstue Ne 17 Borunciaenrne NoBepXHOCTH U 00beMa MPU3MBI. 2
[TpakTrueckoe 3ansaTue Nel8 Boruncienue NoBepXHOCTH U 00beMa MUPaMU/IBL. 2
Tema 5.2. [Ipsamoii KpyroBoM WHWIMHIAP M €ro 3JeMeHTbl. OCEBbIE CEYEHUS U CEYEHUS 9
Tena BpameHus napaJuieIbHble OCHOBAHUIO IIWIMH/IPA.
dopmyna 111 HaXO0XKISHUS IOl OOKOBOM MOBEPXHOCTH IMIJIMHIPA 2
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HanmeHoBaHue pa3nenos Conepxxanue yueOHOro MaTepHasa, 1JabopaTopHsle paOOThl U IPAKTUYECKUE
U TeEM 3aHATHS, CAMOCTOSTENbHAs paboTa 00yUaroIuXxcs

O0BeMm
4acoB

YpoBeHb
OCBOCHUS

1 2

4

[Tpsimoii KpyroBoi KOHYC, €ro 3jieMeHThl. OCEBblE CEYEHMSI U CEUEHHUS
napaelibHble ocHOBaHUI0. DopMyia sl HaX0XKIEHHS 1011 OOKOBOI
IIOBEPXHOCTU KOHYCA.

[ap u chepa, kacarenbHas MWIOCKOCTH K cdepe. [1nomans noBepXxHOCTH cepsl

OO0beMbl Te BpaleHUS

[Ipaktuueckoe 3anstue Ne 19 Beruncienue moBepxHoCTH U 00beMa HWJIWHIpA.

[Ipaktuueckoe 3anstue Ne 20 Beruncienue nmoBepxHOCTU U 00beMa KOHYCA.

NINININ

CamocrosTenbHas pa60Ta 06yt1aroumxc;1

CamocTosrenbHas pabora o rinase 1 YUucnossie GyHKIUU:
- cO3J]aHKe MPOeKTa 1o TeMe «HUucnoBble QyHKIUN» UITU
- BBIIIOJIHEHUE paldoT:
1. Co3znanue npe3eHtanuu no teme «YucnoBbie QyHKITUN»
2. Joknan no teme «UuciaoBble QyHKIHIY
3. Cocrapnenue cooparka Gopmyi mo Teme «HucinoBbie GyHKITHI
JlomaiHsist KOHTposIbHAs paboTa 1o TeMe «HucinoBble GyHKIUN

12

CamocrosrenbHas pabora 1o riase 2 TpuroHoMeTpus
- CO3/1aHue MpoeKTa 1o TeMe «TpuroHoMeTpus» uiu
- BBITIOJTHEHUE PadoT:
Co3nanue npe3eHTanuu 1no reMe « I'puronomerpus»
1. Hoxuman no teme «YucnoBble GyHKITN
2. CocraBieHHe KPOCCBOP/AA WM TecTa M0 TeMe « I pUroHoMeTpus»
3. Cocrapnenue cooparka popmyi mo Teme « TpuroHOMETpHSD»
JlomaiHsis KOHTposIbHAsE paboTa 1o Teme «TpuroHoMeTpus»

14

CamocrosTenbHas padora 1o riase 3 [IpousBoaHas GyHKIUN
- co3anue npoekra 1mo reme «[Ipou3BoaHas GYHKIIUNY WIH
- BBITIOJTHEHUE palboT:

14

13




HaumenoBanue pasnenos
U TEM

Copneprxanue yueOHOTo MaTepuaa, 1abopaTopHble paboThl M IPAKTHYECKUE
3aHATHS, CAMOCTOSITENIbHAS paboTa 00yJarOIINXCS

O0BeMm
4acoB

YpoBeHb
OCBOCHUS

1

2

4

Co3nanue npe3enTanuu 1o reme «IIpousBoanas pyHKIum»
1. Hoxnan no teme «IIponsBonHas GyHKIUN»
2. CocraBneHue KpoccBopaa wim Tecta 1o reme «lIponsBoanas GyHKIuN»
3. CocraBnenue coopuuka popmyin o reme «lIponszBogHas GyHKIUM»
JlomamHsist KOHTposIbHAs paboTa 1o Teme «lIpon3BonHas GyHKIUN

CamocrosrenbHas padora 1o riase 4 [lapannenbHOCTh ¥ IEPIEHAUKYISIPHOCTh B IPOCTPAHCTBE
- CO3JJaHue MPOeKTa 1o TeMe «IlapamiensHOCTh U MepIeHANKYISIPHOCTD B TIPOCTPAHCTBE) UITN

- BBITIOJTHEHUE PadoT:

Co3nanue npe3eHTanuu 1o reMe «llapannenbHoCTh U NePIEeHIUKYISIPHOCTh B IPOCTPAHCTBE»
1. Joxnan no teme «llapaisiebHOCTh M MEPIICHIUKYISIPHOCTD B IPOCTPAHCTBE»
2. CocraBneHue KpoccBop/a uiu Tecta mo reMe «llapannenbHoCTh U MepneHAUKYIIPHOCTh B

IIPOCTPAHCTBE»

3. Cocrasnenue coopHuka ¢popmyi o teme «IlapannenbHOCTh U NEPIEHAUKYISIPHOCTh B IPOCTPAHCTBE
JlomaniHsist KoHTpoJsibHas padoTta 1o teme «llapamieabHOCTh U NepIEeHANKYISIPHOCTh B IPOCTPAHCTBE»

12

CamMocTosTenpHas pa60Ta IO TJIaBe 5 MHOFOFpaHHI/IKI/I " TCJIa BpalllCHUA
- CO3aHUC ITPOCKTA 110 TEMEC ((MHOFOFpaHHI/IKI/I " TCJIa BpalllCHUA» UIIN

- BBITIOJTHEHUE palboT:

Coznanue npe3eHTanuu no teme « MHOrorpaHHMKY M Tejla BpalleHHUsI»

1. Hoxnan nmo Teme «MHOTOIpaHHUKH U Tella BPAIlEHUs»

2. CocraBneHne KpOCCBOP/Ia WK TecTa 1Mo TeMe «MHOTOTpaHHHUKH U TeJla BPAIIeHUs»

3. Cocrasnenue coopHuka ¢popmyi o teme «IlapannenbHOCTh U NEPNEHAUKYISIPHOCT B IPOCTPAHCTBE»
JlomanHsst KOHTpoJibHAs padoTa 1o TeMe « MHOTOrpaHHUKH U Tella BpallleHus»

12

2 CEMECTP

I''TABA 6. IIEPBOOBPA3HAA U UHTET'PAJI

Tema 6.1.
[TepBooOpaznas u
HHTETpal

[TepBoobpaznas pyHkiuu. OCHOBHOE CBOWCTBO MEPBOOOPA3HOM

HpaBI/ma BBIYMCIICHUA HepB006pa3HLIX.

[TpakTrueckoe 3ansTue Ne 15 Haxoxnenue nepBooOpa3HbIX

e
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HaumenoBanue pasnenos
U TEM

Copneprxanue yueOHOTo MaTepuaa, 1abopaTopHble paboThl M IPAKTHYECKUE
3aHATHS, CAMOCTOSITENIbHAS paboTa 00yJarOIINXCS

O0BeMm
4acoB

YpoBeHb
OCBOCHUS

1

2

4

ITousTue HCOMPCACIICHHOI'O MHTETpajia.

®opmyna HeroTona—IJleliOHuna.

[Tpumepbl MprMeHEHHs UHTETpajia B (PU3UKE U TEOMETPHH.

Bropas npousBoaHas u ee (pU3HNUECKUN CMBICI.

[TpakTrueckoe 3austue Ne 16 BeruncieHre nHTerpaioB

NI~ N>

I''TABA 7. CTEIIE

HHAZI, IIOKA3ATEJIbHAS 1 JIOTAPUOMUYECKHUE ©YHKINN

(8]
o

Tema 7.1.

Kopens crenenu n> 1 u ero cBoiicTaa.

CreneHu 1 KOpHH.
Crenennas GyHKIUSA

Crenens ¢ pallMOHATIBHBIM MOKa3aTeseM U e€ cBoiicTBa. [loHsTHE O cTEneHu ¢
JICUCTBUTEIIbHBIM IOKA3aTEIIEM.

VYnpouieHne BeIpaKeHUM, COACPIKAINX CTEIEHD

Pemenne nppaniuOHaIbHBIX YPaBHEHHUN

[TpakTueckoe 3ansTue Ne 21 Pemnenue nppalinoHaabHbIX ypaBHEHUN

Tema 7.2.

[ToxazarenbHast pyHkuus (3xcronenta). CBoiicTBa u rpaduk.

[TokazaTenbHas GyHKIIHS.

Penienune nmoka3aTeabHBIX ypaBHeHI/Iﬁ.

ITokazaTenbHbIE HEpPaBCHCTBA.

[TpakTueckoe 3ansaTue Ne 22 Penienue nokazareabHbIX YpaBHEHUN U
HEPaBEHCTB.

Tema 7.3.

Jlorapudm yncna. OcHOBHOE Jorapu(pMUIECKOE TOKAECTBO.

Jlorapudpmuueckas

CBoiicTBa. .HOFapI/I(l)M MMPOU3BCACHUS, HACTHOI'O, CTCIICHU.

byHKLHS.

JlecsTUUHBIN U HATYpaJIbHBIHN JIOTapr(pMbl, YUCIIO €.

[TpakTtuueckoe 3anstue Ne 23 [Ipeobpa3zoBaHue BEIPAKEHHUM, COAEPIKAINX
Jorapupmsl

Jlorapudmuueckas pyHKUMA, €€ CBONCTBA U rpaduK.

Jlorapudmuueckre ypaBHEHUSI.

Jlorapudmudeckue HepaBEeHCTBA.

AR N INDNIND| N INDBEINDDN| D D D>
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HaumenoBanue pa3znenon Copneprxanue yueOHOTo MaTepuaa, 1abopaTopHble paboThl M IPAKTHYECKUE O6beMm VYpoBeHb
U TeM 3aHATHS, CAMOCTOSATENbHAS paboTa 00yJaIOIINXCs 4acoB OCBOCHUS
1 2 3 4
[Tpaktuyeckoe 3anstue Ne 24 Pemenne norapuMUIecKiX ypaBHEHUH U
HEPaBEHCTB. 2
T'JIABA 8 KOMBUHATOPUKA,CTATUCTUKA U TEOPHA BEPOSITHOCTEM 22
Tewma 8.1. Craructudeckast o0padoTka naHHbIX. [IpeacraBnenue TaHHbBIX (TaOIHIIbI, 9
DNeMEHTHI Juarpammsl, rpagukn). I'uctorpaMmsl.
MaTeMaTHYECKOM UYucnoBble XapaKTEPUCTUKH PSIOB IaHHBIX. 2 2
CTaTHCTHKH [TpakTiueckoe 3ausatue Ne 25 Cratuctudeckas 00paboTKa TaHHBIX. 9
ITpencraBnenue nanHbIX B Tabuuny. [loctpoenue quarpamm.
Tema 8.2. DJeMeHTapHBIC U CJIOXKHBIE COOBITHSI. 2
OIeMeHThI TeOpUH BeposTHOCTh CyMMbI HECOBMECTHBIX COOBITHH. 2
BEPOATHOCTEH BeposTHOCTH NPOTHBOIOIOKHOIO COOBITHS. 2 2
ITpakTueckoe 3ansaTue Ne 26 Penienue npakTH4eckux 3aad ¢ IPUMEHEHUEM 2
BEPOATHOCTHBIX METO/IOB
Tema 8.3. [ToouepenHbIit 1 OTHOBPEMEHHBIH BEIOOP HECKOIBKUX AJIEMEHTOB U3 KOHEYHOTO
DNIeMEeHTbI MHO>X€ECTBA.
KOMOMHATOPHKH @opMyIIBl YUCIIA IEPECTAHOBOK, COYETAHNUM, pa3MEILICHHMN. 2
Pemenne komO6uHaTopHbIX 3a1a4. @opmyna 6uHoma HeroToHa.
CaoiicTBa GMHOMHATBHBIX KO duureHToB. Tpeyronbauk [lackans.
T'JIABA 9. YPABHEHU I 1 HEPABEHCTBA.CUTCEMbI YPABHEHUI 1 HEPABEHCTB. 28
Tema 9.1. PaBHOCHUIIBHOCTH YpaBHEHUI, HEPABEHCTB, CUCTEM. 2
YpaBHeHHUS U OcHOBHBIE TIPUEMBI PEIICHHSI CHCTEM ypaBHEHUH: TIOJICTAHOBKA, alre0paniecKkoe 4
HepaBeHCTBA. CHCTEMBI CJIO’)KEHUE, BBEJICHNE HOBBIX MEPEMEHHBIX. 5
YPaBHEHHH 1 HEPABEHCTB. | Perenie MPOCTEHINNX CHCTEM YpaBHEHHil C JIByMs HEH3BECTHBIMA. Pemrenue 4
CUCTEM HEPaBEHCTB C OAHOW MEPEMEHHOI.
Hcnonp3oBaHue CBOMCTB M rpapukoB (YHKIUI NpU pElIeHUU ypaBHEHUU U 4
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HaumenoBanue pa3znenon Copneprxanue yueOHOTo MaTepuaa, 1abopaTopHble paboThl M IPAKTHYECKUE O6beMm VYpoBeHb
U TeM 3aHATHS, CAMOCTOSATENbHAS paboTa 00yJaIOIINXCs 4acoB OCBOCHUS
1 2 3 4
HEPABEHCTB.
Meton unHTepBanoB. M300paxkeHne Ha KOOPAWHATHOW IUIOCKOCTH MHOXECTBA 4
peleHui ypaBHEHUI U HEPABEHCTB C JBYMsI IEPEMEHHBIMU U UX CUCTEM.
[IpuMeHeHre MaTeMaTUYeCKUX METOJIOB JUIsl PEIICHHUs COJEpP>KATEeNIbHBIX 3a]ad
W3 Pa3IMYHbIX O00JACTel HAyKW U MpakTUku. MHTepripeTanus pe3yibTaTa, yueT 4
peaIbHBbIX OIrPAHUYEHUM.
PanmonaneHbie, uppalMoHaIbHbIE YPAaBHEHUS U CUCTEMbI. METO/IbI pelIeHUs 4
[Ipaktuueckoe 3anstue Ne 27 Penienue pa3inyuHbIX BUJOB YPABHEHUN 2
T'JIABA 10. DJIEMEHTBI TEOPMM MHOXXECTB U MATEMATHUYECKOM JIOTUKU 8
Tema 10.1. Bunbr MmHOKecTB. CriocoOBI 3a1aHust MHOXKeCTB. Oniepariiy HaJ MHOYKECTBAMH. 4
DIIEMEHTBI TEOPHU HctunHbIE U 10KHBIE BhICKa3bIBaHUs. Oniepaliu HaJ BbICKa3bIBaHUSIMU. CBSI3b
2
MHOECTB 1 BBICKA3bIBAaHUS C MHOKECTBOM. 2
MAaTEMaTH4ECKOH JIOTMKH | 3agoHpl JTOTMKH. PelIeHHe JOrMYecKHX 3ajad C MCIONB30BAHHEM KDYrOB 5
Ditniepa. YMO3aKITt0ueHUs
CamocrosTenbHas pabota 00yJaromuxcs 75
CamocTtosTenbHas pabota o rinase 6 [lepBooOpasHast u UHTETpal
- co3ganue rnpoekta no reMe «llepBooOpasHas U UHTErpaI» WK
- BBITIOJTHEHUE paboT:
Coznanne npe3eHTaryu no teMe «IlepBooOpasHasi u MHTETpaI» 15 3
1. Hoxunan no teme «IlepBoobpaszHas u uHTErpam»
2. CocraBneHne KpoccBopaa wim Tecta 1o teme «IlepBooOpasHas u HHTErpam
3. Cocrasnenue coopHuka popmyi o teme «IlepBoobpaszHas 1 UHTETpaI»
Jomanrssist koHTpodpHas pabota mo teme «llepBooOpasHast u mHTETpaI»
CamocTtosTtenbHas pabota o rinase 7 CTeneHHas, moka3aTelbHas 1 jorapupmudeckast GyHKITTI
- co3J]aHKe MpoekTa 1o reMe «CTeneHHas, mokaszareiabHas v Jorapudmuueckas GyHKIUN» WU 15 3

- BBITIOJTHEHUE palboT:

17




HaumenoBanue pasnenos
U TEM

Copneprxanue yueOHOTo MaTepuaa, 1abopaTopHble paboThl M IPAKTHYECKUE
3aHATHS, CAMOCTOSITENIbHAS paboTa 00yJarOIINXCS

O0BeMm
4acoB

YpoBeHb
OCBOCHUS

1

2

4

Co3znanue npe3eHTanuu 1no reme «CTeneHHas, mokasareinbHas U Jorapupmudeckas GyHKIAN»
1. [oxnan mo teme «CreneHHas, NOKa3aTeIbHas U Jorapudmuueckas GyHKIIUI»
2. CocraBneHHe KpOCCBOp/AA WK TecTa 1o TeMe «CTeneHHast, nokasareiabHas U orapupMuieckas

byHKIII»

3. Cocrapnenue coopruka popmyn mo reme «CreneHHas, moka3areinbHas U JIorapupMuaecKast

byHKIII»

JlomamHsist KOHTpOsIbHAs paboTa 1o TeMe «CTeneHHas, oKa3aTenbHas | Jorapupmudeckas QyHKIIU»

CamocrostenpHas padora 1o riaase 8 KomOnHaTOprKa, CTAaTUCTHKA M TEOPHSI BEPOSTHOCTEH
- CO3JJaHue MPoeKTa 1o TeMe «KoMOnHaTopuka, CTATUCTUKA U TEOPHUS BEPOSTHOCTEI» HITH

- BBITIOJTHEHUE PadoT:

Coznanue npesenrtanuu no Teme «KomOnHaTOpHKa, CTAaTUCTHKA U TEOPHUs BEPOSATHOCTEH»
1. Hoxnan mo reme «KomMOWHATOpHKA, CTATUCTHKA U TEOPUS BEPOSTHOCTEH»
2. CocraBieHHe KpOocCBOpAa WK TecTa o TeMe «KoMOuHaTopHKa, CTaTUCTHKA U TEOPHsI BEPOSTHOCTEH»
3. Cocrapnenue coopruka popmyn mo reme «KoMOMHATOpHKA, CTATUCTHKA M TEOPHUS BEPOSITHOCTEI»
JlomaiHsist KOHTposIbHas pabora no reMe «KomOnHaTOpHKa, CTATUCTHKA U TEOPHsI BEPOSTHOCTEH»

15

CamocrosrenbHas paboTa 1o riase 9 YpaBHeHus u HepaBeHCTBa. CHCTEMbI YpaBHEHHUI U HEPABEHCTB.
- CO3/IaHUE MPOEKTA 10 TeMe «Y paBHEHUs U HepaBeHCTBAa. CUCTEMbl YpaBHEHUM U HEPABEHCTBY MU

- BBITIOJTHEHUE PadoT:

Co3ztanue npe3eHTanuu 1o TeMe «YpaBHEHHs U HepaBeHCTBA. CHCTEMBl ypaBHEHUH U HEPABEHCTB»
1. [Hoxuan no teme «YpaBHEeHUs U HepaBeHCTBA. CHCTEMbl ypaBHEHUN U HEPABEHCTB»
2. CocraBieHHe KPOCCBOP/A WM TeCTa 10 TeMe «Y paBHEHUS U HepaBeHCTBa. CHCTeMbl ypaBHEHUH U

HEPaBEHCTB»

3. CocraBnenue cOopHuKa GopMyI 10 TeMe «YpaBHEHHs U HepaBeHCTBAa. CHCTEMBl ypaBHEHUN U

HEPaBEHCTB»

I[OM&I.HH}I}I KOHTPOJIbHAA pa60Ta 10 TCMC ((ypaBHCHI/ISI 1 HCPABCHCTBA. Cucremsnl ypaBHCHI/Iﬁ 1 HCPABCHCTB»

15

CamocTosrenbHas pabora 1o rinase 10 D1eMeHThl TEOpUH MHOKECTB U MaTEMAaTUUYECKOM JIOTUKH.
- CO3JJaHM€ NTPOEKTA 110 TeMe «Y paBHEHUS U HepaBeHCTBA. CUCTEMBI ypaBHEHUN M HEPABEHCTB)» UIIU
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HaumenoBanue pasnenos
U TEM

Copneprxanue yueOHOTo MaTepuaa, 1abopaTopHble paboThl M IPAKTHYECKUE
3aHATHS, CAMOCTOSITENIbHAS paboTa 00yJarOIINXCS

O0BeMm
4acoB

YpoBeHb
OCBOCHUS

1

2

3 4

- BBITIOJTHEHUE paldoT:

JJIOTUKH>»

Co3zanue nmpe3eHTaIuu 1o TeMe «DJIEMEHTHI TEOPUH MHOKECTB U MATEMAaTHUYECKON JIOTUKH»
4. Jloknan mo teme «JIEMEHThl TEOPUH MHOXKECTB U MaTEMaTUYECKOU JIOTUKH»
5. CocraBieHrue KpoCCBOP/Ia WK TECTA 0 TeMe «DJIEMEHTHI TEOPUU MHOXKECTB M MAaTEMaTHICCKOM

6. CocrasieHue C60pHI/IKa (I)OpMYJ'I 10 TeMe «DJIEMEHTHI TCOPHUU MHOXKCCTB U MaTeMaTHYECKOM JIOTHUKHU»
,Z[OM&HIHSISI KOHTPOJIbHAA pa60Ta 110 TeME «DJIEMEHTEI TCOPHUU MHOXKCCTB U MaTeMaTUYeCKOM JTOTHKH»

Hroro

421

3.3. XapakTepucTuka OCHOBHBIX BHJIOB JESITEIBHOCTH OOYYaIOIIUXCS HAa YPOBHE YUeOHBIX NeHCTBHMI (1O pasgenaMm coiep)KaHus y4eOHOMH

JHMCIUILTMHBL MaTemaTuka: anredpa u Hadala MaTeMaTHUECKOTro aHalIn3a, TeOMETPHS)

XapaKTepI/ICTI/IKa OCHOBHBIX BH 0B yqeGHofI JACATCIIBHOCTH

HaunmenoBanue pa3aciioB

[IpeameTHbIC MeranpeameTHble JInynocTHBIE
1 2 3 4
[''TABA 1. YUCJIOBBIE Crpouth rpaduk uucioBoil ¢yHKUMH, TO4uKMHa | Bnagers CTaHJapTHBIMU | Beipaxats CBOU
OYHKINUN KOOPJIMHATHOM IIJIOCKOCTH IpueMaMu IIOCTPOEHHU | MBICIM B YCTHOM M

Breraucnsars ACKapTOBbI KOOPAHWHATBI TOYCK
YHCIO0BOM OKPYKHOCTH. Bnanets mnoHATHAMM
CHUHYCa, KOCHHYCA, TaHICHCA U KOTAHI'CHCA,

HaXOJUTh UX 3HAYECHUS
Haxonute 3HaueHne (yHKIIMH, COOTBETCTBYIOIIEE

rpadMKOB YUCIOBBIX (DYHKIIHHA.

Ocy1iecTBisTh TTOUCK
nH(pOpMalUK JI1  BBITOJTHEHHS
yueOHBIX 3aJJaHHI C

HCEMEHHOW PEYH.
CnywmaTh U BCTynarh B
JIMAJIoT, y4acTBOBATh B
KOJUIEKTUBHOM
00CyX/IeHUH MPoOIIEM.

apryMeHTy W  apryMeHT, COOTBETCTBYIOIIMM | UCTIOJIB30BAHUEM yaeOHOM
3HaYEHHUIO QYHKINH JUTEpaTyphl
Omnpenensath cBoiicTBa (YHKIMH TO Tpauky, H
cBOMCTBA (DYHKITMH, 38 JaHHBIX aHATUTHYCCKU
I'JTABA 2 N300pakaTh YHCIOBYIO OKPYKHOCTh, TOUYKH U IyTU | AJIEKBaTHO ucrosb30BaTh | CmOCOOHOCTh ~ BECTH
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HaumenoBanue pasnenos

XapaKTepI/ICTI/IKa OCHOBHBIX BHI0B y‘ICGHOﬁ JACATCIIbHOCTH

[IpenmerHbIe MeranpeameTHbIe JInuHOCTHBIE
1 2 3 4

TPUT'OHOMETPUA Ha YUCJIOBOM OKPYXKXHOCTH, HAaxXOIUTb YHUCJO, | PEYEBBIE CPEICTBA Ul PEIUEHHUs | AUAJIOr C  JAPYTUMU
COOTBETCTBYIOILIEE TOUKE u TOUKY, | pa3JIMYHbIX KOMMYHUKAaTHBHBIX | JIOJAbMH, JIOCTUraTh B
COOTBETCTBYIOILYIO YHCITY 3a/1a4; BIAJACHUE YCTHOM U | HEM
BbruncnsaTe  AekapTOBBl  KOOPAMHATHI  TOYEK | IUCBbMEHHOM peYbl0; CTPOUTH | B3aMMOIIOHUMAaHMs,
YHUCIOBOM  OKpY)XHOCTU. Biagerp MNOHATHAMM | MOHOJIOTMYECKOE  KOHTEKCTHOE | HAXOIUTh OOLIME LENH
CHHYyCa, KOCHHYCAa, TAaHIE€HCAa U KOTAHICHCA, | BBICKa3bIBAHME. U COTPYOHHYATh JJis
HaxXOoIWUTh UX 3HaueHus llepeBoauTh U3 rpangycHON | AnEKBaTHO, TOYHO U | UX JJOCTHXKEHHUS.
MEpHI yIiia B paJUaHHyIO MepY U Ha000poT. 1oce0BaTesIbHO 0ToOpakaTh B | Co3HaTelbHOE
3anuchiBaTh ~ OCHOBHBIE  TPUIOHOMETPHUYECKHE | peud (omucaHue, OOBSCHEHHE) | OTHOLICHHE K
TOXKJECTBA U IPUMEHATh WX IPHU BBIUUCICHUAX | COIEPIKAHUE COBEPIIAEMBIX | HEMIPEPHIBHOMY
CHHYCa, KOCHHYCa, TaHI'€HCAa M KOTAaHIeHCa 4Yucia | IeHCcTBUM, Kak B opMe I'POMKOM | 0Opa3oBaHUIO KaK
(yrmna). COLMAJIN3UPOBAHHON PEYU; TAK U | YCIOBHIO  YCIICHIHOM
@®opmynupoBaTh MpaBuiao paboTsl ¢ (opmylnamu | B (hopMe BHYTPEHHEN pedH, KaK B | mpo(eCCHOHAIBHOW |
IIPUBE/ICHNUS, BBINOJIHSATH npeoOpa3oBaHus | yCTHOMW, Tak M B MHUCbMEHHOW | 0OLIECTBEHHOM
BBIPAKCHUM. peun. JeSITeNIbHOCTH
@opMynupoBaTh  ONpEAEIEHUS W CBOMCTBA | YMETH aHaJIN3UPOBATb,
TPUTOHOMETPUUYECKUX (YHKIMH, aHaIU3UPOBaTh, | KpPUTUUECKU OLICHUBATh u
YUTaTh U CTPOUTH TPapUKU. MHTEPIPETUPOBATD
Haxonuts nepuon ¢pyHkuu. UH(pOPMALIHUIO.
Beimonusate npeobpazoBanus rpaduxos. Pemars | Ctpouts JIOTUYECKOE
IIPOCTEHIINE YpaBHEHHUS C IOMOIIBI0 OKPYKHOCTH | PACCYXKIEHUE, BKJIIOYAIOIIIEe
U TaOJIUIIbI 3HAYCHUH. YCTaHOBJICHHE
Bnamers craHmapTHBIMM TpUEMaMU  PEIICHUS | IPUYMHHOCIEICTBEHHBIX CBA3EH.
TPUTOHOMETPUUECKUX YPaBHEHHH. Nwmetp IpeJICTaBIeHNE 0
3anuceiBaTh  (OPMYJIbI, HCIONb30BaTh MX Ui | BOBHUKHOBEHUH, PpA3BUTUH U

BBIUMCJICHUH U TPeoOpa30BaHU BbIpaKEHHI.

NPUMCHCHUN TPUTOHOMCETPHH.

Beimonuate  mpocreiiime  mpeoOpazoBaHuss  u | [IpOBOAWTE MPUKUIKY W OLCHKY
BBIYUCIICHUSA TPUTOHOMETPHICCKUX BBIpa)KeHHfI. PEIYIBLTATOB BBI‘IHCHeHHﬁ,
aHAJIM3UPOBATh IPUYMHBI
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XapaKTepI/ICTI/IKa OCHOBHBIX BHI0B yLIC6HOI71 JACATCIIBHOCTH

[IpeameTHbIe MeranpeameTHble JIngnocTHBIE
1 2 3 4
JIOTYIIEHHBIX OIIHUOOK.

['JIABA 3 ITPOU3BOJJHAS | ®opmynupoBaTh IIOHATHUE npezaena | AHanu3upoBaTh U OCMBICIUBATH | BHOCKTB

OYHKIMN MOCIEA0BATEIILHOCTH, MHOHSITHE MPOM3BOJHON | TEKCT  3a7a4yd, Ha  OCHOBE | HEOOXOIUMbIC
GbyHKIHH. KOMOMHHUPOBaHUS paHee | KOPPEKTHUBBI B
Haxoauth mpou3BoaHbIE NpOCTeHIINX (DYHKIUH, | M3yUYEHHBIX aIrOPUTMOB U | ICUCTBUE IIOCIE €ro
WCIIOJIb3YSl QITOPUTM. CIIOCOOOB  JEHCTBUS  pEIIaTh | 3aBEPIICHUS Ha OCHOBE
[MpumensaTe npaBmna auQGEpeHIUPOBAHUS IPU | HETUIIOBBIC 3a]aUH. €ro M yuera Xapakrepa
HaXO0X/IEHUU IPOU3BOIHON (YHKIIUU OOBACHATD U3YYCHHBIC | CIEaHHBIX OIIHOOK
DopMyIMpPOBATH MIOHATHE MOJIOKEHUSI HAa CaMOCTOSATEIBHO
FCOMETPHUYECKOTO M (PU3UYECKOTr0  CMbICIA | MOA0OpaHHBIX KOHKPETHBIX
npou3BogHON (yHKIMU. VCmonbp30BaTh aJrOPUTM | IIPUMEpax.
COCTaBJICHUSI YpaBHEHUS KacaTeJIbHOW K rpaduky | OcylecTBIsTh MTOUCK

byHKIHH.
Hcnonp30BaTh  TOHATHE  CBSI3W  BO3pacTaHUS,

yObIBaHUSA (DYHKIMM M TNPOU3BOJAHON (YHKUHUU.
OOBACHATD U3y4eHHbIE MIOJIOKEHHUS Ha
CaMOCTOSITENIbHO ~ TOJOOpaHHBIX  KOHKPETHBIX
npUMepax.

@opMmynupoBaTh MOHATHE SKCTpeMyMa (QYHKIIWH.
OcymiecTBiATh  UcclefoBaHHEe  (QYHKIMH — Ha
MOHOTOHHOCTb U SKCTPEMYMBI.

[IpuMeHATH  NPOM3BOJAHYKD K  HCCIEIOBAHHUIO
¢ynkuuu. Ctpouth rpaguk QyHKIMH C TOMOIIBIO
IIPOU3BOJHOM.

Haxomaute ckopocth mporecca 1o (opmyie,
UCTIONB3YS (PU3NUYECKUN CMBICT TIPOU3BOIHOM.
Cdopmuposatpb HIOHSTHE HauOOJIbIIIETO,
HaMMEHBIIIEro 3HaYeHue (PYHKIIMH HA IPOMEXKYTKE.
Haxomaute Haubomblee, HaMMEHbLIEe 3HAYCHUE

UHPOPMAIIUK i1l BBITOJIHCHUS
yueOHBIX 3aJJaHHi C
HCIIOJIb30BaHUEM
JUTEpaTyphl

yaeOHOMU
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XapaKTepI/ICTI/IKa OCHOBHBIX BHI0B y‘ICGHOﬁ JACATCIIbHOCTH

[IpeameTHbIe MeranpeameTHble JIngnocTHBIE
1 2 3 4
(GYHKIIMY Ha OTpPE3Ke.
I'JIABA 4 ®opmynupoBaTh M J0Ka3blBaThb Te€OpeMbl M | MoaenupoBatb reOMETpUYECKUE | AEeKBAaTHO
ITAPPAJIAEJIBHOCTDB 1 CBOICTBa, (HOPMYIHPOBATH OMPE/ICTCHHUS. OOBEKTHI ~ HCIIOJIB3YsT TOTOBBIC | MCITOJIL30BAThH peub
IMEPITEHUKYJISIPHOCT | IIpuMeHSATh U3ydeHHBIE TEOPEMBbI M CBOWMCTBA MPU | KOMIIBIOTEPHBIE IIPOrPaMMBbI IJd TUTAHUPOBAaHUS H
b B ITPOCTPAHCTBE. pEeLICHUH 3a/1a4. Ocy1iecTBiIsITh IIOUCK | peryJisaluu cBOEH
BEKTOPLI B Pacro3HaBaTh M M300pakaTh HA PHCYHKax yroj | HEOOXOAUMOW HMH(OpManMU Ui | NeATEIbHOCTH,
I[TPOCTPAHCTBE. MEXy IPSIMOM U TUIOCKOCTBIO, IBYTPAHHBIC YIJIbl. | BBIIOJIHEHUS Y4€OHBIX 3aJaHUH. | MCIIOJIB30BaTh peyb
N300paxaTb NpPOCTPAaHCTBEHHbIE GUIYypbl U HX | AHAIM3MPOBAaTh W OCMBICIMBATH | JIJIsI PETYJISIIUN CBOETO
MIPOEKIMU Ha IIOCKOCTb. TEKCT 3a/1a4uM, | NeHCTBHUS.
Haxoauts B OKpY)KarolieM MHUpe MapajuieibHble W | HepeOpPMyIHpOBaTh  YCIOBHE, | CTaBUTh BOIIPOCHI;
NEPHEHANKYIISIPHbBIE TUIOCKOCTH U MPSMBIE. MOJIEIINPOBATh yCJIOBHE U | oOpamarscs 3a
BbmmonHsaTe  OEHCTBUST ¢ BEKTOpAaMU B | CTPOMUTB JIOTUYECKYIO LIETIOUKY. MIOMOILIBIO;
IIPOCTPAHCTBE, UCIIOJb3Ysl OCHOBHBIE ITPABUJIA. YmMmerb dbopmynupoBath 4 | (opMyIHUpOBaTh CBOU
yIep>KUBaTh y4eOHYI0 3a7auy; 3aTpyAHEHUS;
Hcnonb30BaTh METOA KOOPAMHAT NPH PEIICHUH | NPE0OPa30BBIBATH MPAKTUYECKYIO | Mpeyiararh MOMOIIb U
3a/1a4 Ha BBIYHCIICHUS U 0KA3aTeIbCTBA. 3aadyy B IIO3HABATENILHYIO; | COTPYAHUYECTBO;

Haxomute B TekcTe Tpebyemyr uH}pOpMaIHio;
OTIPEIETISITh TEMY U TIIaBHYIO MBICIIb TEKCTA.
Pemate 3a1aun Ha OCHOBE U3YUYE€HHOI'O MaTepuaa.

CTaBUTHb HOBBIC Y4eOHBIC 3a/Jauu
B COTPYJIHUYECTBE C YUUTEIIEM.
[TpumeHsITh YCTaHOBJICHHbBIE
npaBuIia B TUTAHUPOBAHUH
croco0a pelieHus;

Bri6upats JNIEUCTBUS B
COOTBETCTBUHM C IIOCTaBIICHHOM
3aJa4el W YCIOBUSIMHU €€

peannsanuu,
OIIPEAECIATH MOCIIEN0BATEIbHOCTD
IIPOMEKYTOUHBIX neneun U

COOTBETCTBYIOIIMX UM JEHCTBUUI
C YYETOM KOHEYHOI'O pe3ysbTaTa;

IIPOSIBIIATh AKTUBHOCTD
BO B3aMMOJIEUCTBUHA

JJIA peuicHu-d
KOMMYHUKATHBHBIX
3aJa4d

CIyIIaTh M BCTYINAaTh B
JIMAJIoT, y4acTBOBATh B
KOJNIEKTUBHOM

00CyX/IeHUH MPpoOIIEM.
YauThBaTh  pa3HbIe
MHEHUSI U CTPEMHUTHCS
K KOODPIMHAIH
pa3IMYHBIX MO3UIUH B
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XapaKTepI/ICTI/IKa OCHOBHBIX BHI0B y‘ICGHOﬁ JACATCIIbHOCTH

[IpeameTHbIe MeranpeameTHble JIngnocTHBIE
1 2 3 4
COCTABJIATh IJ1aH U | COTPYIHUYECTBE.
MOCJIEIOBaTeILHOCTh JeiicTBuit; | [ToHuMaTh
MPEIBUIECTh YPOBEHb YCBOCHHS | MH(OpMAIHIO,
3HaHUH, ero BPEMEHHBIX | IIPEICTABICHHYIO B
XapaKTEPUCTHK; MIPEABUIETD | TEKCTOBOU ¢bopwme;
BO3MOKHOCTH IIOJIYYECHUS | OTACIATH HOBOE
KOHKPETHOI'O 3HaHUE OT U3BECTHOIO;
pe3yibTaTa IpYU PELICHUH 33J1a4i | CTaBUTh BOIIPOCHl K
OCYIIECTBJISITh ~ WTOTOBBIA W | TEKCTYy M HUCKAaTh
IIOIIArOBBII KOHTpPOJIb 10 | OTBETHI HA HUX.
pe3yibTary; ocyuiecTBiATh | OpUEHTHUPOBATH B
KOHCTaTHUP YOI U | cucTeMe 3HaHW;
IIPOTHO3UPYIOIIMM KOHTPOJIb IO | BBITOJHATH aHaIu3,
pesyapTaTy U MO  CIHOCOOY | MPOW3BOIUTH CHHTE3.
JICACTBUA.
Ocy1iecTBisTh
KOHCTAaTHP YOI u
IIPOTHO3UPYIOIIUK KOHTPOJIb I10
pe3ynpraTy © IO  crocoly
JEUCTBHUS.
['JTABA 5. Pacnio3naBaTh Ha ueprexkax, pUCyHKax M MozeiiX | Mcmonp3oBath — KOMIbIOTEpHOE | BeIpakartsb CBOH
MHOT'OI'PAHHUKHU U IPOCTPAHCTBEHHBbIE ~ I'e€OMETpUYEcKHe  (PUrypsl, | MOJEIMpPOBAHUE MBICJIM B YCTHOM U
TEJIA BPAILIEHU A KoH(urypauuu duryp. U DKCIEPUMEHT MJid HU3Yy4YeHUs | MMCbMEHHOMN peuu.
IIpuBOAUTE TPUMEPHI AHAJIOIOB TI'€OMETPUYECKUX | CBOMCTB reomerpudeckux | CiymaTe U BCTynarh B
buryp B OKpyxaromem MHpe. 00BEKTOB. JI1aJIor, y4aCTBOBATh B
N300paxaTh NpPOCTPAaHCTBEHHbIE T'€OMETPUYECKHE | AHAIM3UPOBATh M OCMBICIUBATEH | KOJUIEKTUBHOM
burypsl 1 MX KOHQUIYpAaLUU C HMCIOJIb30BAHUEM | TEKCT 3a7a4u, | 00CYKIeHUU TPOOIEeM.
YEPTEKHBIX UHCTPYMEHTOB. nepeopMyaupoOBaTh  yCIIOBHUE, | YUUTBIBATh  Pa3HbIE
DopMynMpoBaTh  ONpPEJNEICHUE INPU3MbI U | U3BIEKATh HEOOXOAMMYIO | MHEHHSI U CTPEMUTHCS
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XapaKTepI/ICTI/IKa OCHOBHBIX BHI0B y‘ICGHOﬁ JACATCIIbHOCTH

[IpeameTHbIe MeranpeameTHble JIngnocTHBIE

1 2 3 4
OUpaMUIbl, WX OJJIEMEHTOB M BHJIOB Ha | MH(OpMAaIHMIo, MOJEIIMPOBATh | K KOOPJAMHALIUH
KOHCTPYKTHMBHOU OCHOBE. YCIOBUE C TIOMOIIBK) CXEM, | pa3jMyHbIX MO3HUIUN B
Hccnenosatsb U OIMCHIBATh CBOICTBa PUCYHKOB, CTPOUTBH JIOTUYECKYIO | COTPYIHHYECTBE.
IPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX  (uUryp, LENOYKY paccyxzaeHui, | JloroBapuBaTrbcs 51
UCIIOJIB3Ys JKCIIEPUMEHT, HabmroeHue, KPUTHYECKH OLICHUBATh | IPUXOIUTH K
n3Mepenre. HaxonuTe B OKpyXkaroniem MHUpe IIOJIY4CHHBIN OTBET, | 001IEMY pELICHUIO
IPOCTPAHCTBEHHbIE CUMMETPUYHbIE (PUTYPBI. OCYHIECTBJIATH  CaMOKOHTPOJIb, | COBMECTHOM
N300paxatsb CUMMETPUYHbIE IIPOBEPATH OTBET Ha | IeATEILHOCTH, B TOM
npocTpaHcTBeHHbIE (Urypsl. Pemarts 3a1aun Ha COOTBETCTBUE YCIOBUIO. 4yluclle B CHUTYyallUH
HaXO0XJICHUE Ha JI0Ka3aTeNIbCTBO, Ha PaccmatpuBats CCYCHHUS | CTOJIKHOBEHUS
BBIUMCJIICHWE [UIMH, YIJIOB, Ha IOCTPOEHUE IIPOCTPAaHCTBEHHBIX Guryp, | uaTEpECoB.
CEYECHHUH MHOTIOI'DAaHHUKOB, TE€JI BpPALLEHUS. H0JIy4aeMble IyTeM
@opMynupoBaTh  ONpPENEIECHHE  LMIUHAPA, IIPEIMETHOTO W
KOHYca, cepbl U apa, UX JIEMEHTOB. KOMITBIOTEPHOTO
BeipaxkaTh OJHM €IMHUIBI M3MEPEHUS YEpe3 | MOJAEIMPOBAHUS, ONPEIEIATh UX
JIpyrue. BU/I.
PopmynupoBarhb OIIpesieIICHUE wiomanu | OcylecTBiIsTh MIOUCK
MOBEPXHOCTH, 00bEMa Tela. HEoOX0MMONH MH(POPMALUU IS
Hccnenosartsb 3aKOHOMEPHOCTHU MEXJY | BBIIOJHEHHs y4eOHBIX 3aJJaHUi C

dopMynaMu TUIOIIAACH TIOBEPXHOCTEH H  UX
o0BeMaMu
Pemrare 3amaund Ha HaxoXKIEHHE Ha IUIOMIAIEH
MOBEPXHOCTH U OOBEMOB MHOTOTPaHHHUKOB, TEI
BpAIICHHUSI.

UCTIOJIb30BaHUEM y4eOHO
JUTEPaTYpBH.

Uckarp Haunbonee >pQexTuBHBIE
CrocoObl  pemieHus 3adad B
3aBHCUMOCTH OT KOHKPETHBIX
YCIIOBUH.

Crpouts pedeBoe BBICKAa3bIBAHUE
B YCTHOH M MHCbMEHHOH (opme.

OcymiecTBIITh ~ UTOTOBBIA U
MTOIIArOBBII KOHTPOJIb 110
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XapaKTepI/ICTI/IKa OCHOBHBIX BHI0B y‘ICGHOﬁ JACATCIIbHOCTH

[IpeameTHbIe MeranpeameTHble JIngnocTHBIE
1 2 3 4
pe3yJbTary.
IIpu BBIIIOJTHEHUU
BBIUMCIIMTEIIBHBIX ONlEepaLvi
ucnoib3oBar Microsoft Excel,
IIPM NPE3CHTAlMu BBIBOJOB —
Microsoft Power Point.
I'JIABA 6. @opMmynupoBaTh  ONpEeJeNIeHHe IepBooOpa3HoH, | PazBepHyTo 000CHOBBIBATh
I[TEPBOOBPA3HASA 1 HEOIPEEIEHHOr0 HHTErpaJia. CYXKJICHUS, IIPUBOJIUTH
NHTEI'PAJL Boruncnsate nepBooOpa3Hyro Uisi CyMMBbI YHKITUH, | J0Ka3aTEIbCTBO.
HCIIOJIb3Ysl CIIPABOYHBIE MATEPHAIIBI. OcyiecTBiTh ITOUCK
Hcnonb30BaTh yMEHHE HAXOIWTH MEPBOOOpa3HYIO | MHGOpMAIIMK IS BBIIOJIHCHUS
Ui CyMMBI (QyHKIUH, Tpou3BeneHns (PyHKIHUU Ha | yueOHBIX 3aaHUH C
YUCJIO, HCIOJIb3YyS  CIPAaBOYHBIE  MATEpUAJbl. | UCIOJB30BAHUEM yueOHO
IIpumeHnATH CBOMCTBA HEONPEIEIEHHBIX | JINTEPATYPhI
WHTErPAJIOB B CIOKHBIX TBOPYECKUX 3aIaHUSX.
PopMHUpPOBATh NOHATHE ONPEAEIEHHOTO UHTETpaa,
¢dopmyny HproToHa-
JleitOHuMIIA, KPUBOJMHENHOMN Tpanenuu.
BpruucnaTe onpenesneHHslii MHTErpan Ui CyMMBbI
(GYHKIMH, UCIIONIB3YS CIIPABOYHBIE MaTEpUAIIbI
BeimonHATe  HaxoxkzaeHWe —Iuom@aaud - (urypsl,
OTPAaHUYEHHYIO JIMHUSAMU.
[IpuMeHATh TNOHATHE HHTErpaja B NPUKIATHBIX
3a/a4ax.
['JTABA 7 CTEIIEHHAA, Pacnio3naBare KOpHU HarypaJbHOM creneHu u3 | Mcnosb3oBath roToBbl€ | BBITH  TOTOBBIM K
ITOKA3ATEJIbBHAA 1 YHUCJIa U UX CBOWCTBA; CTENEHU C PALMOHAIBHBIMHU | KOMIIBIOTEPHBIE IIPOrPaMMBbl JJIA | CAMOCTOSATEILHOMY
JIOTAPUOMUYECKAS IOKa3aTelsIMM, HUX  CBOHCTBa;  CTENEHM ¢ | IpeoOpa30BaHUs PALlUOHAIBHBIX, | IIOMCKY MeToda
OYHKINN JIEHCTBUTEIILHBIMU IIOKa3aTeISAMH. Uurarh | HPPALMOHAIBHBIX  CTENEHHBIX, | PEIICHHS MPOCTEUIITIX
CBOMCTBA KOpHEM M3 HATypaJIbHOM CTEIEHH, | IOKA3aTeIbHbIX "
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XapaKTepI/ICTI/IKa OCHOBHBIX BHI0B y‘ICGHOﬁ JACATCIIbHOCTH

[IpeameTHbIe MeranpeameTHble JIngnocTHBIE
1 2 3 4
CBOWCTBA CTEIICHU C JOrapu(pMHUUECKUX BBIPAKEHUH. | anreOpandecKkux
pPalMOHAIBHBIMU MTOKA3aTEIIMHU [Tonb30BaTbCS TONOJIHUTEIBHON | BBIPAXKEHUH,
BHIIONHATE JEHCTBMS C KOPHAMM HaTypajibHOH | 1 ClPABOYHOM JIMTEPATYPOH IPH | COAEPHAIIMX  KOPHH,
CTeneHH, - c PAITHOHATBHBIM peoOpa3oBaHUU PALIMOHATBHBIX, | CTEIICHH, JIOTapU(MBI,
MOKas3aTels MM, CTeNeHH ¢ JAelcTBUTenbHbMu | HPPAIMOHAIBHBIX CTCICHHBIX, Hcnonn3oBatb
MOKa3aTeIsIMH. TOKa3aTCIILHBIX 1 . npuoOpeTeHHbIE
OOBACHSTH  TOHATHE  Jorapudma, cBoiictpa | 1OTAPHPMUUECKUX BHIDAKCHUH. | opopa yMEHHS Ha
jorapudMa,  NECATHUHBIE U HaTypaibHble | DJIRACTb CTAHAPTHBIMU 3QHSITHAX
J0TapupMBL. PUCMaMH pCLICHIA npo¢eCcCHOHATHLHOTO
[IpumensTH OCHOBHOE norapupmuueckoe | PATHOHAIBHBIX, MK u
TOXKIECTBO npu peleHnH BoIpakenuii. | IPPAllMOHATIBHBIX CTCHICHHBIX, [IOBCEHEBHOM KU3HHU.
@opMyIMpOBaTh M 3alUCHIBATH NpaBuia aeiicTpuil | TOKA3aTCIbHBIX N 5
¢ noraprdmamu. norapu(pMUUECKUX BBIPAKEHUH.
[TpeoOpa3oBbIBaTh anredpanyeckue
BBIPQKEHUS, pallHOHAIIbHBIE, HPPAIlIOHAIBHEIE,
CTETIEHHbIE, T0Ka3aTeNIbHbIE U JorapupMUUecKue
BBIPKEHUSI.
['JTABA 8 Pemare mnpocredimme koMOuMHaTOpHBIE 3amaud | CoctaBisiTh  IulaH  pemnenus | Mcmosiap3oBarh
KOMBUHATOPHKA, MeTo/IoM ~ mepebopa,  BeIpaxkaTb  W3BECTHBIE | 3aymaym; npuoOpeTeHHbIE
CTATUCTUKA U TEOPUS | dopmyinbl; BBMHCIATE B MPOCTEHIIMX CIIydasX | Beith TOTOBBIM K | 3HAaHUSI W YMEHHS B
BEPOSTHOCTEN BEPOATHOCTH COOBITHI Ha OCHOBE CaMOCTOSITEIBHOMY MOUCKY | IPAKTUYECKOU

MoJicYeTa Yuciia MCX010B;
[IpencraBnsaTe  aHaMU3  peabHBIX
TaHHBIX B BHJIE AWArpaMM, TpaduKoB;
AHanu3upoBath HHHOPMAITUIO
CTAaTUCTUYECKOTO XapaKTepa.

YU CJIOBBIX

METOJa PELIEHHs] BEPOSITHOCTHON
3a/1a4y;

Hcnonp3oBate TOTOBBIE
KOMITBIOTEPHBIE MPOTPAMMBI IS
aHaJIn3a UHpOpMaLUU
CTaTHUCTUYECKOTO0 XapakTepa U
IIOCTPOEHHUS rpauKoB "

eITeILHOCTH Hu
MOBCEIHEBHOM KU3HM.
BEBITE TOTOBBEIM
OTCTauBaTh CBOIO
TOYKY 3pEHUS NIPU
pelLIeHnn
BEPOSATHOCTHBIX 3a/ady,
MIPY aHAJIN3E
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HaumenoBanue pasnenos

XapaKTepI/ICTI/IKa OCHOBHBIX BHI0B yLIC6HOI71 JACATCIIBHOCTH

[IpenmerHbIe

MeranpeameTHble

JIny"ocTHEIE

1

2

3

4

JAuarpamMm.

uHpopmanuu
CTaTUCTUYECKOTO
Xapaxrepa.
Haxonuts
JIOTIOTHUTEITHHYIO
UH(POPMAIIHIO
peleHus
BEPOATHOCTHBIX
MPAKTHYECKHX 3a7au.
Cdopmuposath
OCHOBBI  JIOTHYECKOTO
MBILUICHUS JUIS
pelIeHus
BEPOSATHOCTHBIX 3a/1a4.

JJIA

I''TABA 9 YPABHEHUA U
HEPABEHCTBA.
CUCTEMBI YPABHEHUIA
N HEPABEHCTB.

ITpon3BOaUTE PaBHOCWIBHBIE MEPEXOAbl C ILEJIBIO
YIPOILEHUs] yPaBHEHUI, HEPABEHCTB.

BbBINONHATE TPOBEpPKY HAWIEHHOTO pEIIEHHS C
IOMOIIBIO  TOJCTAHOBKM U ydeTa O0JIacTH
JONIYCTUMBIX 3HaueHui. [IpenBuners BO3MOXKHYIO
NOTEPI0 WJINM TMPHOOpPETeHHE KOpPHS M HaxXOJIUTh
IYTH BO3MOKHOTO M30eranust omnook. [IpuMeHsaTs
OCHOBHBIC ~METOJIbl  pEIlIeHHs  aaredpandeckux
YPaBHEHUI: METOJ PAa3JIOKEHUS HA MHOXHUTEIU U
METO/]] BBEJICHHSI HOBOI MIEPEMEHHOM.

Pemars POCTHIE TPUTOHOMETPUYECKUE,
MoKa3aTelbHbIe, JIOTapu(pMUUECKHe, palliOHaIbHbIE
Y MppaliOHaIbHbIE YPaBHEHUS.

[IpumenaTs  cTaHmapTHble NPUEMBI  PEILIECHUS
paloOHaIbHBIX, UPPALMOHAIBHBIX, IOKA3aTENIbHBIX,

Hcnonp30BaTh TOTOBBIE
KOMITBFOTEPHBIE IPOTPaMMBbI, B
TOM YHCJIC JJIs TIOUCKA TTyTH
pELICHHS U WILTFOCTPAIUN
pellcHHs ypaBHEHHUN U
HEPaBEHCTB.

OnpenensTe MPUYHHBI
BO3MOXKHBIX HOTepI) NIIn
MPUOOPETECHUS JIUIITHUX PEUICHUN
" IIyTH I/ICHpaBHeHI/ISI JAaHHBIX
OIINOOK.
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HaumenoBanue pasnenos

XapaKTepI/ICTI/IKa OCHOBHBIX BHI0B y‘ICGHOﬁ JACATCIIbHOCTH

[IpenmerHbIe

MeranpeameTHble

JIny"ocTHEIE

1

2

3

4

JOTapuPpMHUECKUX u
HepaBeHCTB.  Pemars
MHTEPBAJIOB.
Hcnonb3oBaTh CBOMCTBA U Tpaduku PyHKIUN Mpu
pELICHUN YPAaBHEHHUI U HEPABEHCTB.

N3o00paxarh Ha  KOOPAMHATHOM  IJIOCKOCTH
MHOXXECTBA PEUICHUN YpPaBHEHUM U HEPABEHCTB C
JIBYMsI [IEPEMEHHBIMHU.

Pemate cucrembl [BYX YpaBHEHUW C ABYMs
HEU3BECTHBIMU rpaduyecku, METOA0M
MOJICTAHOBKM,  METOJIOM  airedpandyeckoro
CJI0KEHUS, METOJOM  BBEJEHUS  HOBBIX
nepeMeHHbIX. PemaTe cuctemMbl TpeX ypaBHEHUI

C TpeMs IEPEMEHHBIMH.

[IpyuMeHsTh pa3iauuHble CHOCOOBI MPU pPELICHUU
CHCTEM HEpaBEHCTB, U300pakaTh HAa KOOPAWHATHON
IIJIOCKOCTH MHOKECTBA UX PEIICHUN

TPUTOHOMETPUYECKUX
HEPABEHCTBA  METOAOM

[JIABA 10 DJIEMEHTBI
TEOPUU MHOXECTB U
MATEMATHUYECKOU
JIOTUKMU.

OrnepupoBaTh MOHATUSIMHU: KOHEUHOE MHOXKECTBO,
9JIEMEHT MHOXECTBA, ITOJMHOXKECTBO,
nepecedeHme, 00beTMHEHNE MHOKECTB.
OrnepupoBaTh NOHATHSIMHU:

YTBEPXKICHHUE, UCTHHHOE, JIOXKHOE YTBEPKICHUE,
OTPUIIAaHUE YTBEPKIACHHSI, KOHTPIIPUMED.
Haxonuts nepecedenue, 00beIMHEHNE MHOMKECTB.
Pacrio3naBaTh HICTHHHOE, JIOKHOE YTBEPXKIACHHE,
omnOKY B yTBepkAeHUAX. CTPOUTH HA YHCIOBOM
PSIMOM TTOJIMHOKECTBA YHCIIOBOTO MHOYKECTBA

AHaMM3UpOBaTh M OCMBICIUBATH
TEKCT  3aJa4d, Ha  OCHOBE
KOMOMHHPOBaHUS paHee
W3YY4EHHBIX  QJITOPHUTMOB |
Croco0oOB  AeHcTBUSI  peliarhb
HETHITOBBIC 33/1a4H.

OOBSCHATD W3Y4YECHHBIC
MOJIOKEHHUSI HA CaMOCTOSTENIBHO
0JI00OPaHHBIX KOHKPETHBIX
pUMepax.

OcymiecTBIAThH MTOUCK
uHGOpMallMK JUIsL  BBINOJHEHUS

BeITE  TOTOBBEIM K
CaMOCTOATEIIbBHOMY
MTOUCKY MeToIa
peueHuss MpOCTEUIINX
3ajad;

Hcnonws3oBars
npruoOpeTeHHbIE
3HaHUSI W YMEHHUS Ha
3aHATUAX
npodeccroHalIbHOTO
[IUKJIal TIOBCEAHEBHOM
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HaumenoBanue pasnenos

XapaKTepI/ICTI/IKa OCHOBHBIX BHI0B y‘IC6HOI>i JACATCIIBHOCTH

[IpeameTHbIe MeranpeameTHble JIngnocTHBIE
1 2 3 4
y4eOHBIX 3alaHui C | XKM3HHU.
HCIOJIb30BaHUEM yaeOHO
JUTEPaTyphl
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4. YCJIOBUA PEAJIN3ALIU TTPOT'PAMMBI JUCHUTIJIMHBI
4.1 MarepuaibHO-TEXHUYECKOE 00eCrIedeHUE AUCITUTUTHHBI
Peanuzanusi y4eOHOW NUCHUIUTMHBI TPEANONaraeT HaIW4Yhe YYeOHBIX KaOMHETOB
MaTEeMaTHKH.
OO6opynoBanue ydeOHOTO KaOwHEeTa M PaboYMxX MecT KaOWHEeTa: TUIAKaThl, TaOJIHIIBI,
KaIbKYJIATOD, ayTMTOPHAS JOCKA.
TexHudeckue cpecTBa 00y4YeHUs: KOMITBIOTEPHI, MyJIbTHMEINIHAS arlliaparypa.

4.2 Y4eOHO-MeTOIuYecKoe 00eCeYeHHEe TUCITUTLTHHBI
OcHoBHas nuTeparypa:

1. Anmumos III. A., Komsirun FO. M., Tkauésa M. B. u np.MatemaTuka: anre6pa u Havaaa
MaTEeMaTHYECKOTO aHaim3a, reoMeTpus. Anredpa W Hayalia MaTemMaTudeckoro anammsa 10-11
kiacc. YueOHuk ba3oBsiii u yrayonénneiii ypoBHu. — MockBa: [Ipocsemenue, 2023.

2. Aranacsn JI.C., byry3os B.®., Kagomiies C.b. u np.Marematuka: anredpa u Havana
MaTeMaTHUYecKoro aHanusa, reomerpus. l'eomerpus. 10-11 kmacc. YueOnuk. ba3oBwiii u
yrayOonénnbiil ypoBHU. — Mocksa: [Ipocsewienue, 2023.

JononHuTenpHas tuTeparypa:

3. bammakoB, Mapk MBanoBuu. Martemartuka : y4yeOHMK : Il HCIOJb30BaHUS B
oOpa3oBaTenbHOM Tpolecce obpazoBarenbHbix opranuszammii CIIO / M. U. bammakos. - 8-e
u3a., crep. - Mocka : Akagemus, 2021. - 252, [1] c. - (IlpodeccuonansHoe oOpazoBaHHE)
(O6meobpa3oBarenbHbIe AUCIUILTUHBI)

4. Jlucuukun, B. T. Maremaruka B 3amavax c¢ pemenusmu / B. T. Jlucuukun, . JI.
Conoseitunk. — 10-e uza., crep. — Cankt-IlerepOypr : Jlans, 2023. — 464 c. — ISBN 978-5-
507-46662-7. — TekcT : neKkTpoHHBIN // JIaHb : 3neKTpoHHO-0MOIHoTeyHast cucrema. — URL:
https://e.lanbook.com/book/314798 (nata obOpamenus: 19.04.2023). — Pexum poctyma: ans
aBTOPU3. IIOJI30BATEIICH.

5. Pemenue 3amau mo marematuke. [IpakTUKyM Ui CTYAEHTOB CPEIHUX CIHEIHATbHBIX
yueOHbIX 3aBeneHuit / B. B. 'apbapyk, B. U. Pogun, . M. ConoBeeBa, M. A. llIBapu. — 2-¢
u3[., ucnp. — Cankr-IlerepOypr : Jlanp, 2023. — 416 c. — ISBN 978-5-507-45993-3. — Tekcr

aNekTpoHHbd  //  Jlamb :  sJekTpoHHO-OMOnmoreuHas  cucrema. —  URL:
https://e.lanbook.com/book/292952 (nata oOpamenus: 19.04.2023). — Pexxum poctyma: ans
aBTOPH3. IIOJI30BATEIICH.

6. Beenenue B anre6py u Mmatemarudeckuii ananus / E. A. ITaenos, O. U. Pynuunxuii, A.
U. ®ypmenko, T. M. llamunes. — Cankr-IlerepOypr : Jlanb, 2023. — 68 c¢. — ISBN 978-5-
507-44893-7. — Tekcr : 21eKTpoHHBIH // JIaHb : 37eKTpoHHO-OMbIMOoTeuHas cucrema. — URL:
https://e.lanbook.com/book/276665 (mara obpamenus: 19.04.2023). — Pexum goctyna: s
ABTOPU3. MOJIb30BATENCH.

7. Hanmasta, A. A. Martematuka : yuyeOnuk / A.A. lanasH. — 3-e 3., UCHp. ¥ JION. —
Mocksa : UTHOPA-M, 2023. — 544 c. — (Cpennee npodeccuonanbHoe odpazoBanue). - ISBN
978-5-16-012592-3. - Tekcr : AJIEKTPOHHBIH. - URL:
https://znanium.com/catalog/product/1891827 (mata oOpamenus: 19.04.2023). — Pexum
JOCTyTA: 1O MOJIUCKE.

8. Bynnpik, I'. M. Marematuka : ydyeOHoe nmocobue ans cro / I'. M. Bynasik. — CaHkT-
[TerepOypr : Jlanb, 2022. — 156 c. — ISBN 978-5-8114-8283-2. — TekcrT : AMeKTPOHHBIN //
Jlanb : anekTpoHHO-OMOMHMoTeunas cucremMa. — URL: https://e.lanbook.com/book/187562 (nara
obparmenus: 19.04.2023). — Pexum goctyna: AJiss aBTOPHU3. MTOJIH30BaTENCH.

9. Sumenes, JI. T. MaremaTuka B mpumepax M 3amgadax uisi noArotoBku k EI'D u
noctymuieHuto B BY3: Yue6noe mocooue / Aumenes JI.T., - 2-¢ u3., gom. - Mocksa : By3oBckuii
yuebHuk, HUL[ MTH®PA-M, 2022. - 336 c. - ISBN 978-5-9558-0401-9. - Tekct : 2eKTpOHHBIN.
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- URL: https://znanium.com/catalog/product/1855513 (mata o6pamenus: 19.04.2023). — Pexum
JIOCTYTIA: 110 TOATHCKE.

10. CoopHUK 3a7a4 110 TeOMeTpuH : yueOHoe nmocooue s cro / C. A. @panrynos, I1. U.
CoeptkoB, A. A. ®@aneesa, T. I'. Xogot. — Cankr-IlerepOypr : Jlanp, 2021. — 244 ¢. — ISBN
978-5-8114-7500-1. — Tekcrt : anekTpoHHbIN // JIaHb : JIEKTPOHHO-OMOIMOTEYHAs] CUCTeMa. —
URL: https://e.lanbook.com/book/161634 (mata obOpamenus: 25.04.2023). — Pexum goctyna:
JUTSL QBTOPH3. MOJIb30BATEIICH.

4.3. Ilepeuenb MH(MOPMALMOHHBIX TEXHOJOIMH, UCIOJB3YeMbIX B OOY4YEHHHU, BKIIOYas
nepeveHb MPOrpaMMHOT0 o0ecTieyeHus: 1 HH(POPMAIIMOHHBIX CIIPABOYHBIX CUCTEM

B kauecTBe IporpaMMHOro o0ecreueHHsl MUCHOJb3YIOTCS MPOrpaMMbl: ONEpal[MOHHBIC
cucremer Microsoft Windows 10, Microsoft Windows Professional 8 Pro, Microsoft Windows
Professional/ Starter, Microsoft Windows XP, oducusie makers: Microsoft Office Professional
Plus 2003/2007/2010, Microsoft Office Standart 2013, AutuBupyc Kaspersky Endpoint Security
I Om3Heca.

DOnekTpoHHass HWH(DOPMAIMOHHO-0Opa3zoBatenbHas cpenqa PI'BOY BO Bomoronackas
I'MXA.

WHu(popmalinoHHbIE CIIPABOYHBIE CUCTEMBI

— EnuHoe okHO joctyma K 00pa3oBaTelbHBIM pecypcaM — pexXHM JOCTyma:
http://window.edu.ru/

— UTIC «Koucynprantllnroc» — pesxxum goctyna: http://www.consultant.ru/

— Wurepdakc - LleHTp pacKpbITHs KOPIOPAaTUBHOW HH(OpMAIUK (CepBEp PaCKPBHITUS
uHpopmarun) — pexum gocrymna: https://www.e-disclosure.ru/

—  Hnadopmaunonno-npaBosori  mopran [APAHT.RU - pexum  gocryna:
http://www.garant.ru/

— ABTOMaTH3MPOBaHHAs cripaBouHas crcrema «Cenbpxo3TexHukay (Web-sepcust) - pexum
noctym: http://gtnexam.ru/

[Tpodeccuonanbpabie 60a3bl JAHHBIX

— Hayunas osnextponHas Oubmmorexka €LIBRARY.RU — pexum pocryma:
http://elibrary.ru

— HaykxomeTpuueckas 6a3a JaHHBIX SCOPUS: 6a3a JaHHBIX pedepaToB U HUTHUPOBAHUS —
pekum poctyma: https://www.scopus.com/customer/profile/display.uri

— OduimanbHeil callT PenepanbHON CITy>KObI TOCYIAPCTBEHHOW CTATHCTHUKU — PEXHUM
noctyna: https://rosstat.gov.ru/ (OTKpbITHIi AOCTYIT)

— Poccuiickas Axagemuss Hayk, OTKpBITBIM AOCTYNl K Hay4YHBIM >KypHaJlaM — PEXHM
nocryna: http://www.ras.ru (OTKpBITBIH JOCTYI)

— OdunmanbHpiil caiit MuHKCTEpCTBa cenbcKoro xo3saiicTBa Poccuiickoit deneparuu —
pexxum goctyma: http://mex.ru/ (OTKpeITBIH T0CTYI)

DNeKTpOHHBIE OUOIMOTEUHBIE CUCTEMBI:
o DnekTpoHHbII 6nbmnoreunslii karamor Web UPBUC — pexxum nocryna:
https://molochnoe.ru/cgi-
bin/irbis64r 14/cgiirbis 64.exe?C21COM=F&I21DBNAM=STATIC&I21 DBN=STATIC
o OBC JIAHbB — pexxum noctyna: https://e.lanbook.com/
o OBC Znanium.com — pexxum goctyna: https://new.znanium.com/
o DBC IOPAUT — pexum moctyma: https://urait.ru/
o DBC POLPRED.COM: http://www.polpred.com/
O OnexkTpoHHasi OMOIMOTEKa N3ATEIbCKOTO IIEHTPa «AKaIeMuUs»:
https://www.academia-moscow.ru/elibrary/ (xomnexmust CITO)
OBC ®I'bOY BO Bonoroackas I'MXA — pexum goctyma: https://molochnoe.ru/ebs/
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4.4. O6ume TpeboBaHus K OpraHU3aui 00pa3oBaTeIbLHOrO Mpolecca

OOpa3oBaTeNbHBI  TPOIECC OPraHM3yeTCss CTPOro0 MO  PACHUCAHUIO  3aHSITHH,
YTBEP)KICHHOMY HPOPEKTOpOM M0 Yy4eOHOH pabote. ['paduk ocBoeHHs mpeamnosaraer
TI0CJIEIOBATEIFHOE OCBOCHUE TUCIIUILIIHHEI.

C wmenpl0 OKa3aHUs TMOMOINM OOyYarOMIMMCS TpPH OCBOCHUHM TEOPETHYECKOTO H
NPaKTUYECKOTO MaTepualia, BBITIOJIHEHUSI CaMOCTOSTEIbHON paboThl pa3padaThiBalOTCs y4eOHO-
METOJIMYECKUE MaTePHAIIbl: METOAMYECKHUE YKa3aHUsl, Pa3aTOYHbIN MaTepHuall.

[Tpu ocBOEHMH TUCIUIUIMHBI IIPETIOIaBATEIIEM YCTAaHABIUBAIOTCS Yachl JTOTIOJTHUTEIBHBIX
3aHSTHIA, B paMKaX KOTOPBIX JIJIsl BCEX JKEIAIOIINUX MPOBOJISATCS KOHCYIbTAIIHH.

4.5. KagpoBoe obecrieueHre 00pa3oBaTeIbHOTO TpoIecca
Peanmuzarus [IICC3 gomxHa obecrieunBaThCs MEAArOrHueCKUMHU KaJpaMu, UMEIOIIMMHI
BBICIIICE 00pa30BaHKEe, COOTBETCTBYIOIICE MPOMUIIIO IPErogaBaeMOi TUCITUIUTHHBI (MOTYIIS).
[IpenomaBaTenn TOJNY4arOT JOMOJIHUTEIbHOE MpodeccHoHaIbHOe 00pa3oBaHHE I10
porpaMMaM IOBBIMICHUST KBATH(PHUKAIIUN, B TOM YHCIE B ()OPME CTAXKUPOBKH B MPOQIILHBIX
opraHuzanusax He pexe 1 pasa B 3 roza.

4.6. O6ecneuenue oopazoBanus s jui ¢ OB3

Jliis obecniedeHust 00pa30BaHUS WHBAIHUIOB U JIUI[ C OTPAHUYCHHBIMH BO3MOXHOCTSIMU
3JI0POBBSl pealin3alus AUCHUIUIMHBI MOKET OCYIIECTBISATHCSA B aIallTUPOBAHHOM BUJE, UCXOJs
U3 HHIUBUIYAJTbHBIX TICUXOPU3MUYECKUX OCOOCHHOCTEH H 1O JIMYHOMY 3asIBJICHUIO
00y4aromierocs, B 4aCTU CO3/1aHUS CIICIUANBHBIX YCIOBHI.

B cnemnuanbHbie YCIOBHS MOTYT BXOAWTH: NPEIOCTaBICHUE OTIEIBLHON ayAUTOPHH,
HEOOXOUMBIX TEXHHYECKHUX CPEACTB, IPUCYTCTBHE ACCHUCTEHTA, OKA3bIBAIOIIETO HEOOXOIUMYIO
TEXHUYECKYIO IMOMOIIb, BEIOOP (OPMBI MPEAOCTABICHHUS] UHCTPYKIIUHU IO TOPSAIKY MPOBEACHUS
TEKYIIer0 KOHTPOJS M MPOMEXKYTOUYHOM aTTecTallid, WCIOJIb30BaHUE CHEIHAIBHBIX
TEXHUYECKUX CPEJICTB, MPEAOCTABIICHNUE TTepEPHIBA JIJIsl TpUEMa MHUIIH, JIEKAPCTB U Jp.

s Ui ¢ OrpaHUYeHHBIMU BO3MOXHOCTSMHU 370POBbsSI MIPEIyCMOTPEHA OpraHu3alus
KOHCYJIBTAIIMI C UCTIOIB30BAHUEM JIEKTPOHHOM MOYTHI.

Y4eOHO-MEeTONUYECKHUE MaTepuasbl ISl CaMOCTOSTENbHON pPadoThl 0Oydaromuxcs u3
YuCiIa MHBAJIUIOB M JIUI C OTPAHUYCHHBIMH BO3MOKHOCTSIMH 3710poBbsi (OB3) npegocraBistoTcst
B (hopMax, afanTHPOBAHHBIX K OTPAHUYEHHSIM UX 3JJOPOBBS M BOCIIPHUATHS UH(POpMALINN:

JIyist i1t ¢ HapyIeHUsIMH 3pEHUS:

— B IIe4yaTHOU popme yBeTHMUeHHBIM HIpUdTOM,
— B (hopme 2JIEeKTPOHHOTO JOKYMEHTA.
J17i U1 ¢ HapYIICHUSMHU CITyXa:
— B IIeYaTHOU (opme,
— B hopMe 2NIEKTPOHHOTO TOKYMEHTA.

JList v1n ¢ HapyIIeHUsIMH OTIOPHO-/IBUTATEIBLHOTO armapara:

— B 1e4atHoi opme,
— B (hopme IIEeKTPOHHOTO JJOKYMEHTA.

JlaHHBIN TepeueHb MOXET ObITh KOHKPETU3UPOBAH B 3aBUCMMOCTH OT KOHTHHIEHTA

oOydJaronuxcs.

32



5. KOHTPOJIb 1 OILIEHKA PE3YJIbTATOB OCBOEHNS YYEEHOUW JUCILIUIINHBI

OCHOBHBIE TTOKA3aTEIN OLICHKH pe3yiabTara

JInyHOCTHEBIE

Pesynpratom (opMupOBaHUS JMUYHOCTHBIX Y4YEOHBIX YHHMBEPCAJIbHBIX
JEHCTBUN ClIeAyeT CUYUTATh:

v
v
v

v

MOJIOKUTEIbHOE OTHOIICHHE K YPOKAM MaTeMAaTHUKU;
yMEHHE MTPU3HABaTh COOCTBEHHBIE OIINOKY;
(hopMUpOBaHHE [IEHHOCTHBIX OPUEHTAINH (CaMOpETYIISIIHS,
CTUMYJIMPOBAHUE, TOCTHXKEHUE U JIP.);

(hopMUPOBaHHE MATEMATHYECKONH KOMIIETCHTHOCTH.

MeranpeameTHble

Pesynbratrom QopmMupoOBaHUS O3HABATENBHBIX  YYEOHBIX
YHUBEPCAJIbHBIX JCHCTBUI OyIyT SBIATHCS YMEHUS:

v

v

AN N NN AN

ANANIN

AN

MIPOU3BOJILHO M OCO3HAHHO BJAJETh OOIIMM TMPHUEMOM pEIICHUS
3ajay;

OCYIIECTBISTH TOUCK HEOOXOAUMOMN MH(GOPMAITUH JIJIS1 BBIMOTHEHUS
y4eOHBIX 331aHUM;

HCIOJIb30BaTh 3HAKOBO-CUMBOJIMYECKUE CPEICTBA, B TOM YHCIE
MOJIETIN U CXEMBI I pellleHusl y4eOHbIX 3a/1ay;

OpPUEHTHPOBATHCS Ha pa3HOOOpa3ue crocoO0B pelIeHH s 3a/1a4;
YUUTBCS OCHOBAaM CMBICIOBOIO UTEHHUS XYJOKECTBEHHBIX H
M03HABATEIbHBIX TEKCTOB;

YMETh BBLICTATH CYHIECTBEHHYIO HH(POPMAIIMIO U3 TEKCTOB Pa3HBIX
BU/IOB;

YMETb  OCYLIECTBJISITH ~ AHAJIU3 OOBEKTOB C  BbLIEJICHUEM
CYLIECTBEHHBIX M HECYILIECTBEHHBIX IIPU3HAKOB;

YMETb OCYIIECTBIIATH CHHTE3 KaK COCTaBJICHUE IEJIOT0 U3 YacTel;
YMETh OCYILIECTBIIATH CPaBHEHHE M KJIACCH(DPHUKALHUIO MO 33JaHHBIM
KPUTEPHUSIM;

YMETb YCTaHaBJIUBATh IPUUYNHHO-CJIEICTBEHHBIE CBSI3U;

YMETh CTPOUTH pacCyXAEHUs B (hopMe CBA3M IPOCTHIX CYKICHUN
00 00BEKTE, €ro CTPOSHUU, CBOMCTBAX U CBA3SIX;

YMETh YCTaHABIINBATH AHAJIOTHH;

BJIa/IETh OOIIUM MPUEMOM pelIeHUs YUeOHBIX 3a/a4;

OCYILIECTBIIATH pacIIupeHHBbIN MIOMCK UHpOpMaLIUU c
HCIIOIB30BAaHUEM PECYPCOB OMOIMOTEKH;

co3llaBaTb M NpeoOpa3oBbIBATh MOJAEIM M CXEMbl Ul peIIeHUs
3azay;

YyMETb  OCYLIECTBJIATH  BbIOOp  Hambonee  AP(EeKTUBHBIX
o0Opa30BaTeNbHbIX 3a/1a4 B 3aBUCUMOCTH OT KOHKPETHBIX YCJIOBMM.
OCHOBHBIM KpHUTEpUEM C(HOPMHPOBAHHOCTH KOMMYHUKATHBHBIX
Y4eOHBIX YHHUBEPCATBHBIX JEWCTBUI MOKHO CUNTATh
KOMMYHHMKATHUBHBIE CIIOCOOHOCTH OOYy4arolerocsi, BKJIIOYAIOLINE B
ceds:

JKEJIaHUE BCTYIATh B KOHTAKT C OKPYKAIOLUIUMU;

3HaHWE HOPM M TpPaBWUJ, KOTOPHIM HEOOXOAMMO CIENOBaTh HpPH
OOIIIEHUH C OKPYKAIOIIUMU;
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v

YMEHHUE OpraHM30BaTh OOIICHHE, BKIIOYAIONIEE YMEHHUE CIYIIATh
cobecelHNKa, YMEHHE OHMOIMOHAIBHO COMNEPEeXKUBATh, YMEHUE
pemars KOH(MIUKTHBIE CUTYalluu, YMEHUE paboTaTh B TPYIIIIE.
COTPY/ZIHUYATh C TOBApHUINAMH IPH BHINOJIHEHUH 3aJaHUi B Tape:
yCTaHaBIUBaTh U COOIOAATh OUEPENHOCTh JCHCTBHI, CPaBHUBATD
MOJTyYCHHBIE PEe3yNIbTaThl, BBICIYIIMBATH MApTHEPA, KOPPEKTHO
coo0maTe ToBapuiy o0 omuoKax;

3aJaBaTh BOIMPOCHI C LENbI0O TOJYYEHHUS HYXKHOM HHPOpMALUY;
[J[JopraHu30BbIBaTh B3aWMONPOBEPKY BBIMOJIHEHHONH pabOThI;
[ [JBBICKA3bIBATh CBOE MHEHHE MIPU OOCYKICHUH 3a/IaHHS.

Kpurtepusimu  chOpMHUPOBAHHOCTH Yy  y4YalIerocss peryisiiuu  CBOEH
JESITeIbBHOCTH MOYKET CTaTh CIIOCOOHOCTD:

v

v

v

OTCJIEKUBATh LIEJIb Y4EOHOM 1eATENbHOCTH U BHEYUEOHOM
(IpoeKTHas AeSITeIIBHOCTBD);

IUTAHUPOBATh, KOHTPOJIMPOBATh H  BBIIOJHATH JEHCTBHE TIO

3aJlaHHOMY 00pasily, IPaBHIly, C UCIIOJIb30BaHUEM HOPM

BBIOMPATH CPEICTBA JIJIsl OPraHU3AIMU CBOETO TIOBEACHNUS;

aJIecKBaTHO BOCHPHUHHUMATh yKa3aHUs HA OMIMOKU M HCIPABISTH

HalJCHHbIE OLTHOKH.

OLIEHUBATh COOCTBEHHBIE yCIIeXH B BBIUUCIIUTEIILHON

NeSITeTbHOCTH;

IJIAHUPOBAThH MIATH [0 YCTPAHEHUIO MPOOEIIOB.

B pe3yibTaTe N3y4YCHUd TCM KypcCa 06yqafonmec>1 JOJDKHBI UCIIOJb30BAaTh
HpI/IO6peTeHHLIe 3HAHUSA W YMCHUS B HpaKTquCKOﬁ JACATCIIBHOCTH H
HOBCCHH@BHOﬁ KHN3HU

v

JUI TIPAKTUUYECKUX pacueToB Mo ¢opmyiaM, BKIouYas (HopMyIbl,
coJieprKalle CTEeNeHH, paJuKalibl, TPUTOHOMETpUUYECKUE (YHKIIUH,
UCTOJNb3ys TMpPH HEOOXOAMMOCTH CHpPAaBOYHBIE MaTepuanbl U
MPOCTEUIIINE BEIYUCIUTEIBHBIE YCTPOUCTBA.

JUIl ONMHUCAHUS C MOMOIIBbI0 (YHKIMH pa3iUyHbIX 3aBUCHMOCTEH,
MIpe/ICTaBICHMs UX TpapUUEeCKH, HHTEPIPETAlK IPa(UKOB.

JUI pELIEHWs MPUKIAJHBIX 3aJad, B TOM 4YHCIE COLUAIBHO-
SKOHOMMYECKUX U (U3NYECKUX, HA HAaWOOJbIIME M HAaWMEHBIIHNE
3HAYEHUS], HA HAX0X/IEHUE CKOPOCTH U YCKOPEHUSI.

JUIS PpEUIeHMs] NPUKJIAJHBIX 3aad, CBS3aHHBIX C IIOHATHEM
ONPEJIEIICHHOT O UHTETpaa.

Ui BBIYMCIEHHS OOBEMOB U  IUIOWIAJed  MOBEPXHOCTEH
MIPOCTPAHCTBEHHBIX TE€J MpPH pEIIeHUH TNPaKTUYECKUX 3ajad,
UCHOJb3Yysl PU HEOOXOAUMOCTH CIIPAaBOYHUKHU M BBIUYUCIUTEILHBIC
YCTPOWCTBA;

JUIL WCCIIEZOBAaHUS (MOJEIMPOBAHUS) HECIOXKHBIX MPAKTHYECKHX
CUTyalluil Ha OCHOBE M3YYEHHBIX (POPMYI U CBONCTB GUTYD;

JUI aHaJIM3a pEAJIbHBIX YMCIOBBIX JIAHHBIX, INPEICTABICHHBIX B
BUJIE TUarpaMM, rpaukoB; aHAIN3a uHpopMaIuu
CTATUCTUYECKOTO XapaKTePA.
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[IpenmerHsbie

Pa3zButne nmonsarus
O 4YHuCJIC

B pe3ynbrare n3yueHus TeMbl 00ydaronuecs T0JKHBI YMETh:

v BBINOJIHATH apU(PMETHYECKUE ACHCTBUS HAJl YUCIaMU, COYeTas
YCTHBIE U NHCbMEHHBIE IPUEMBI;

v HaXOJUTh NPUOIMKEHHbIE 3HAYEHUS BEIMYMH U MIOIPEIIHOCTH
BBIUUCIICHUH (aOCOMIOTHASI U OTHOCUTEINIbHAS ),

v CPAaBHMBATh YMCJIOBBIC BBIPDAKEHUS;

v II0JIB30BaThCS OLEHKON U IPUKUJKON IIPU MPAKTUYECKUX pacyeTax.

Tpuronomerpuuec
Kue QyHKIIUN

B pe3ynbrare nzyueHust TeMbl 00y4daroluecs 10JKHbI 3HaTh:

[ Jonpenenenus paguana, CHHyca, KOCUHYCa U yIJia o, KaKk OpAUHATHL U
abcruccsl TOUkH P eIMHUYHOM OKPY>KHOCTH COOTBETCTBEHHO; [ | [IOHATHSA
(GyHKIMH CHHYCa, KOCUHYCA, TAHT€HCA, KOTAHTCHCA;

v oIpezeIeHue [IEPUOIUYECKON ¢byHKIUH, HaVMEHBIILIETO
MOJIOKUTEIBHOTO TepuoAa s (QYHKUMH CHHYC, KOCHHYC, TaHTEHC,
KOTaHI'€HC.

B pesynbrare u3ydeHus TeMbl 00ydarouiecs 0JKHbl YMETh:

v ompeneNniaTh 3HaueHWe (YHKIMH 1O 3HAYCHUIO apryMeHTa Npu
Pa3IUUHBIX CIOCO0aX 3aJaHus PyHKINY;
v cTpouth rpadukn QyHKIHMHA y = cos X, y = sin x, y = tg x (no

TOYKaM); MO rpaduKy Ha3bIBaTh MPOMEXYTKH BO3pacTaHus (yObIBaHUs),
MIPOMEKYTKH MOCTOSHHBIX 3HAKOB, HAMOOJbIIIEE ¥ HAUMEHbIIICE 3HAUCHHS
GbyHKIMH y = coS X, Y = sin X;

v HAXOJUTh O0JACTH OTpeNeNeHUs] U 3HAYCHUN (PYHKIMH, HAXOIUTh
TOYKHU TepeceueHus rpaduka QyHKIUU C OCIMU KOOPIHMHAT, ONPEICIISTh,
KaKHe U3 JTaHHBIX (QYHKIMI YETHBIC, KAKUE HEUCTHBIC;

v PUMEHSITh CBO¥iCTBa
[EPUOTUYHOCTH
TPUTOHOMETPUYECKUX GyHKIMIT JUIsL TIOCTPOEHUsT TPapHKOB;

O ctpouts rpaduku pynkuuii y = mf(x), y = f(kx), rapmoHnyeckux
KoJie0aHuii;

v ONMKCHIBAaTh MO TpaduKy M B MPOCTEHIIMX cllydasx Mo ¢opmyse
NOBeJIeHHNEe M CBoMcTBa (yHKIMHA, HaxoauTh 1O Trpaduky QyHKIUH
HauOoJIbIINE U HAUMEHBILINE 3HAUCHMS,

v pemath ypaBHEHUS, POCTEHIINE CHCTEMBl YpaBHEHHH, UCTIOIB3Ys
cBoOMCTBa PYHKIUHI U UX IrpaMKOB.
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Tpuronomerpuuec
KHE YPaBHCHHUS

B pe3ynbrare n3yueHust TeMbl 00ydaronuecs J0KHbBI 3HATh:

v ornpezeneHus apKKOCHHYCA, apKCHHYCa,
apKTaHTeHCa, APKKOTAHTeHCA YUCIIa;
v dbopMyIibl pelIeHui TPOCTEHIINX TPUTOHOMETPUYECKUX YpaBHEHUIN

cos X = a, sin X = a, tg X = a, ctg X = a, COOTHOILIEHUS apKKOCHHYCA,
apKCcUHyca, apKTaHI€HCa, ApKKOTaHI€HCA.

B pesynbrare n3yueHus Tembl 00ydaromuyecs JIOJDKHBI yMeTh: [|[]pemarh
IIPOCTEUIINE TPUTOHOMETPUUYECKHE YpPAaBHEHHUS, MX CHUCTEMBI, a TaKKe
HEKOTOpBbIC BHUJbI TPUTOHOMETPUYECKHX YpPaBHCHHMH (KBaJpaTHBIC
OTHOCHUTEIIBHO OJIHOW W3 TPUTOHOMETPUYECKHX (YHKUUH, OIHOPOIHBIE
ypaBHEHUS MIEPBOI U BTOPOH CTEIIEHU OTHOCHUTEIBHO COS X U Sin X);

v pelaTh NpoCcTeilne TPUTOHOMETPUYECKUE HEPABEHCTBA;

v UCIIONIb30BaTh JJI NPHUOJIMKEHHOTO pelIeHHs] YpaBHEHHH U
HEPaBEHCTB rpa)uuecKuil METO;

4 n300paxaTh Ha KOOPJAMHATHON IUIOCKOCTH MHOXKECTBA pEIICHUMN

MIPOCTEUIINX YPABHEHUM U UX CUCTEM.

[IpeobpazoBanue
TPUTOHOMETPUIECK
HUX BBIPAXKCHUU

B pesynbrare u3ydeHus TeMbl 00ydaronirecs J0JKHbI 3HATh:
v (hopMyIIBI, CBA3BIBAIONIME TPUTOHOMETPUYECKHE (YHKIIUU OJJHOTO H
TOT'O K€ apryMeHTa

4 (dhopMyIibl, CBsI3bIBaIOIINE (DYHKIIMU apTyMEHTOB, U3 KOTOPBIX
2tgx

sin2x = 2sinx- cosx- 1e052x = (cosx)® - (sinx)?: tg 2x = W

- g _ l1+ecos2x gz 1—rcos2x

Z(cosx)? = — :(sinx)? = — -

BJIBOE OOJIBIIIE IPYTOTO:

v (OPMYJIBI CIIOKEHHS aPIyMEHTOB.

v bopmynbl Ay MpeoOpa3oBaHUsS CYMM TPUTOHOMETPHUUECKUX

GyHKIMH B MPOU3BEACHUS, IPOU3BEICHUN TPUTOHOMETPUYECKUX (PYHKITHI

B CYMMBI.

0

B pesynbprare uzydeHust TeMbl 00y4daromuecs 10KHBI YMETh:

v MIPOBOJIUTH 110 U3BECTHBIM (POPMYIIaM U MpaBUIaM NpeoOpa3oBaHUs
OYKBEHHBIX BBIPAYKEHUH, BKJIFOYAIOIIUX

TPUTOHOMETPUYECKHE (DYHKIIUH;

v BBIUHCIISTh 3HAUEHUsI OyKBEHHBIX BBIPAXKEHUN, OCYILIECTBIIASA

HE00X0AMMBbI€ TIOJICTAHOBKH U IPeoOpa30BaHus;

v HCIIOJIb30BaTh  pa3jIMuHble  TPUTOHOMETpHUUYECKHE  (HOPMYJIbI

JUIsL  PELICHUs TPUTOHOMETPUUYECKUX YPABHEHMIA.

Bsenenue B
CTEPEOMETPHUIO

B PE3YIbTAaTC U3YUCHUA TCMbIL O6y‘laIOH_II/IeCH JOJI’)KHBI 3HATh:
[1[JOCHOBHBIE IOHATUSA U AKCHOMBI CTCPCOMCECTPHHU, CICACTBHA U3 aKCUOM.

B pesynaprare wu3ydeHMs TeMbl OOyd4aroIlMecss JIOJKHBI  YMETh:
U UJucrons30BaTh aKCHOMBI CTEPEOMETPUU U UX CIIENCTBUA IIPU PEIICHUN
CTaHJApPTHBIX 3a]1a4 JIOTMYECKOI0 XapakTepa, U300pakaTh TOUKH, MPSIMbIE
U IUIOCKOCTH Ha INPOEKIMOHHOM YepTeXe IPU Pa3IUYHOM HX B3aUMHOM
pAacIIOIOKEHUH B IPOCTPAHCTBE.
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[TapamiensHOCTD
MIPSIMBIX Y
IIJIOCKOCTEN B
IIPOCTPAHCTBE

B pe3ynbrare n3yueHust TeMbl 00ydaronuecs J0KHbBI 3HATh:

v ONpeleeHusT  NMapaUlelbHBIX  NPSAMBIX B MPOCTPAHCTBE,
MapajuieJbHbIX  IUIOCKOCTEH, NpsAMOM, MapajuIeIbHOW  IUIOCKOCTH;
Ulnpu3Haku NapajuIeIbHOCTH NPSIMBIX M IUIOCKOCTEW, NPSIMOA U
IIJIOCKOCTH.

B pesynbrare u3ydeHus Tembl OOydYalOIIHECs JOJDKHBI — YMETh:
[J[JonuchiBaTh B3aWMHOE pPACIOJOXKEHUE TMPSAMBIX M IIJIOCKOCTEH B
MIPOCTPAHCTBE, APTyMEHTHUPOBATh CBOU CYXJIEHHUS 00 TOM PaCIONIOKEHHH,
v pelaTh HECIOXKHbIE 3a7aud Ha JIOKa3aTeIbCTBO M BBIYUCIICHUS C
WCIIONBb30BAHUEM  HW3YYEHHBIX CBOMCTB, OIpEICICHHUH, MPU3HAKOB
MePIEeHIUKYIAPHOCTH;
v HCIIOJIb30BATh MIPU PEIICHUU CTEPEOMETPUUECKHX 3a]1au
TUTAHUMETPUYECKHE (DaKThl M METOJIBI;
[1[JIpoBOAMTH JOKA3aTEIbHbBIE PACCYKICHHS B X0/I€ PELICHUS 3aay.

[ lepneHAMKyISIPHOCT
b IPSMBIX U
[IJIOCKOCTEMN
[IPOCTPAHCTBE

B pe3ynbrate u3ydeHus: TeMbl 00y4JaroIMecs JOJKHBI 3HATh:
v\ ompeneneHHs MEPHCHIUKYISIPHBIX TMPIMBIX, IUIOCKOCTEH, MPSIMOM,
MEPIECHANKYJISIPHON TUIOCKOCTH, HAKJIOHHOW, MIPU3HAKA
HEPIEHIUKYJIIPHOCTH IpsIMON " IUIOCKOCTEM, CBOICTBQ|
NEPIEeHIUKYISIPHOCTU IPSIMON U MJIOCKOCTH;

v\ Teopemy O Tpex MepIeHIUKYIIAPax;

v\ CBOICTBa H300paKEHUs IPOCTPAHCTBEHHBIX QUTYP.

B pesynpraTe M3ydeHHS TeMbl OOydaromuecs JOJDKHBI — YMETh:
[J[JonuchIBaTh B3aUMHOE pPAacClOJIOKEHUE NPSIMBIX U IUIOCKOCTEH B
IPOCTPAaHCTBE,  ApPryMEHTHUPOBaTb  CBOM  CYXJAEGHUA 00  3TOM
PacroI0KEeHUH;

v\ aHAIM3MPOBATH B MPOCTEMIINX CIIydasX B3aUMHOE PACIIOIOKEHUE
00BEKTOB B IPOCTPAHCTRBE;

v\ pemarh IUIAHUMETPUIECKUE U MIPOCTEMIINE CTEPEOMETPUUECKUE
3aJlaud Ha HaXOKJICHHE T€OMETPUUYECKUX BEJIMYMH (JUIMH, YIJIOB);

v\ HCIONB30BaTh MPH PEIICHAH CTEPEOMETPUUCCKUX 3a/a
IUTAHUMETPUYECKHE (DaKThl U METO/IBI;

v' IPOBOAUTH JIOKA3aTEIbHBIC PACCYKICHUS B XO/Ie PCUICHHUS 33/1aY;

v\ CTpOWTH CEUEHHUS TETPAd/pa U MapalIeIeTHIIE/a;

v/ pacmo3HaBaTh HA YEPTEKAX M MOJEISIX IPOCTPAHCTBEHHBIE (HOPMBI;
COOTHOCHUTDH TPEXMEPHBIE OOBEKTHI C X OMMCAHUIMHU, U300paKEHUSIMHU.
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[IpousBoaHas

B pesymbrate um3yueHUss TeMbl OOydYaloumuecs JOJDKHBI  3HATh:
[1[Jonpenenenus mnpeaesna MocaeA0BaTEIbHOCTH, IPUPAIIEHUs apryMeHTa,
npupameHuss (QyHKIUM, MPOU3BOAHOM, TOYKH 3KCTpeMyMma (Makcuma,
MUHUMYMa) (QYHKIUH, CTAllMOHAPHOM TOYKHU, KPUTHUECKOH TOUKHU
GyHKIUY;

v' IeOMETPUYECKHM U PU3MYECKUI CMBICII IIPOU3BOIHOIM;

v' (opMyIibl ¥ TIpaBKJIa IS OTHICKAHHS IPOU3BO/IHBIX;

v\ airopuT™Mbl JUIS HCCIENOBaHUS (QYHKIMA HAa MOHOTOHHOCTH U
OKCTPEMYMBbI, HAWOOJIbIIETO0 M HAMMEHbBIIEro 3HAYCHHUS HENpPEephIBHOMN
(GYHKINU Ha TPOMEKYTKE.

B pe3ynbraTe u3yueHus: TeMbl 00y4aroluecs 10JKHBI YMETh:
v\ BBIYHCJIATH [POM3BOJHBIC DJICMEHTAPHBIX  (QYHKIMH, HCIOIB3YS
CIIPaBOYHbIE MaTEPHUAJIbL;

v\ HWccrenoBath B NPOCTEHMIIMX CydasX (YHKIUH Ha MOHOTOHHOCTH,
HAaXOJUTh HAWOONBIINE WM HAUMEHbIINE 3HAYCHUS (YHKIHMI, CTPOUTH
rpayKd  MHOTOWICHOB M TPOCTEHIIMX PAIMOHAIBHBIX (YHKIHHA C
HCII0JIb30BAaHUEM alllapaTa MaTEMaTUYECKOIO aHAIU3a.

[TepBooOpasnHas u
WHTETpal

B pe3ynbrare n3yueHus TeMbl 00y4arOIUecs JOIKHBI 3HATH!

v\ ompeleieHde  NEpPBOOOPA3HOW,  HEONPEIEIEHHOIO  HHTErpaa,
OIPEJICTICHHOTO MHTETPANa;

V' (hopMyIIBl U IPaBHJIA JUIS OTHICKAHUsI TIEPBOOOPA3HON;

v’ ¢opmynsl W TpaBWia OTBICKAHHS HEOMPEICICHHOTO WHTErpala;
[JJcdopMyny anas BbIYMCICHHUS OIpeAesNeHHoro uHrerpaia (popmynal
HrroTona - JleiiOnua).

B pesynbrare u3y4eHus: TeMbl 00yJatonIrecs JOJKHBI yMETh:

v BBIYHCIIATH TIEPBOOOPA3HBIC IIIEMEHTAPHBIX (DYHKINH, UCTIONB3YS
CTIpaBOYHBIC MaTEPHAJIBI;

v BBIUUCIIATH B MPOCTEHIINX CIIydasX IUIOMIAN C UCTIONIb30BaHUEM
epBOOOPa3HOM.

BekTopsl
IIPOCTPAHCTBE

B pe3ynbrare n3yueHus: TeMbl 00yUdaronuecs J0JKHbBI 3HATh:

v npaBujIa N300paKeHUsI BEKTOPOB Ha MIIOCKOCTH;

v OCHOBHBIE CBOWMCTBA BEKTOPHBIX BEJTUYMH;

v B YEM COCTOUT MPaBUJIO MapajuiesorpaMmma, paBuiIo
MHOTOYTOJIbHUKA, TIPABUIIO MapalljieNienuIeaa;

v onpeieNIeHuEe KOJUIMHEAPHBIX U KOMILIAHAPHBIX BEKTOPOB.

B pesynprate u3yyeHMs TeMbl oOOyd4aromuecss JOJDKHBI  YMETb:
[J[JpackyiagpiBaTh BEKTOP IO ABYM HEKOJUIMHEApPHBIM BEKTOpaM, IO TPEM
HEKOMIUIAHAPHBIM BEKTOPaM;

v peuiaTb reoOMeTpUYECKUE 3a/1a4u, ONUPAsACh HA U3YYCHHBIC IPABUIIA,
MpUMeHsIs anreOpanyecKkuii anmnapar;

v HCITOJIB30BAaTh IIPU PEIIEHNH CTEPEOMETPUUYECKHX 3a/1a4
TUTAHUMETPUYECKUEe (GaKThl K METOJIBI;

v MIPOBOJIUTH JTOKA3aTEIIbHBIE PACCYXKIACHUS B X0JI€ PEIICHHS 3a/1aY.
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Meton KoopauHar
B IIPOCTPAHCTBE

B pesynbrare u3ydeHus TeMbl 00y4Jaronrecs J0JDKHBI 3HATh:

KaK OIpPEeIeISIIOTCS KOOPAUHATHI BEKTOPA;

JICHCTBUS HAll BEKTOPAMH B KOOPJIMHATAX;

KaK OTpEIEIsIeTCsl CKAIIIPHOE TMPOU3BEICHHE;

CBOWCTBA CKAJISIPHOTO MPOU3BEICHHSI,

ypaBHEHHE ChEephl U IIOCKOCTH

(bopMyITy HAXOXKICHUSI KOOPMHAT CEPEANHBI OTPE3KA,;
(bopMyITy BBIYUCIICHUS PACCTOSHUS MEKY IBYMS TOYKAMHU B
MPOCTPAHCTBE C MOMOIIIBIO KOOPMHAT.

AN NN N N NN

B pe3ynbrare u3yueHust TeMbl 00y4arouecs 10JKHBI YMETh:
[J[BBIYUCISATH KOOPAUHATHI BEKTOPA B IPOCTPAHCTBE;

v BBIYUCIIATH CKaISIPHOE IPOU3BEICHHUE B KOOPAUHATAX;

v BBIYUCIIATH PACCTOSTHUE MEXAY JBYMS TOYKaMU B IIPOCTPAHCTBE;
v 3allMCBIBAaTh YpaBHEHHE C(epbl U INIOCKOCTH;

v IIPUMEHSATH [IPU PELICHUH CTEPEOMETPUYECKUX KOOPIUHATHO
BEKTOPHBIN METOJ 1151 BBIYMCIICHUSI OTHOLICHUH, PACCTOSIHUM U YTJIOB;
v HCIIOJIB30BAaTh IIPU PEIICHNH CTEPEOMETPUUYECKHX 3a/1a4
IUTAHUMETpUYECKUe GaKTbl U METOIbI;

v IIPOBOJIUTH JOKA3aTEJIbHBIE PACCYKACHUS B X0J1€ PEIICHHMS 3a1a4.

CremneHu 1 KOpHU

B pesynbprare uzydeHust TeMbl 00y4darommecs 10KHBI 3HATH:

v HOBbIE  TEpPMHUHBl ~ MaT€MaTH4YeCKOro  s3blKa:  CTENEHb  C
palMOHaNbHBIM IOKa3aTeJeM, CTelneHHas (YHKIMS, HWppalloHalIbHOE
BBIpA)XKECHUE,

v CBOWCTBA CTeMEeHHOW ¢GyHKIMHU, ee rpaduk, QGopMmyrny Ui
Qg epeHIpPOBaHUSI.

B pesynbprare uzydeHust TeMbl 00y4Jarommecs 10KHbBI YMETh:

v MIPUMEHSTh OMpPE/IENICHUs KOPHS U apuMETUUECKOTO KOPHS N-0i
CTEIMECHU U3 YKCIia a ISl IPOCTEHUIINX BBIYMCIICHU;
v MPEJICTaBIATh apU(PMETHIECKUI KOPEHb N-0i CTENEHH U3 YMCIIa a B

BUJIC CTCIICHU C pAllMOHAJIBHBIM IIOKA3aTCJIEM, CTCIICHU C ,Z[pO6HI>IM
IIOKa3aTcJIEM B BUJIC apI/I(l)MeTI/I‘-IGCKOFO KOpHA U3 Ynciia;

v IIPOBOAMTH 110 U3BECTHBIM (hOpMyJiaM U MpaBUiiaM npeoOpa3zoBaHUs
OYKBEHHBIX BBIPQXXEHUH, BKIIIOYAIOIINX CTEMIEHHU, PaIUKAIIbI;
v BBIYUCIIATH 3HAUEHHSI YUCIIOBBIX U OYKBEHHBIX BBIpOXKEHUII,

OCYILIECTBIISISE HEOOXOUMbIE TIOJICTAHOBKY M MpeoOpa3oBanust; [ [ IpemaTts
MPOCTEHNIINE UPPALMOHATIbHBIE YPAaBHEHUSI.

v CTPOUTH TpapUKU CTEIEHHBIX (PYHKIINA;

v IPUMEHSATH IPOU3BOIHYIO CTENEHHOM (QYHKIIMU K UCCIIEI0OBAaHUIO
byHKIHIH;

v OPUMEHATh TEePBOOOPA3HYIO CTENEHHONW QYHKIIMU K BBIYUCICHUIO

OTIpe/IeTICHHBIX WHTETPAJIOB U TUIOMIAICH COOTBETCTBYIOMUX QUTYP.
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Tloka3zarenpHas u

B pesynbprate m3ydeHus TeMbl 0OydaroIIuecs OJDKHBI 3HATh: [|[JHOBBIC

jJorapu@muyueckas | TEPMHHBI ~ MaTEMaTHMYECKOTO  f3bIKa:  IOKa3arenpHas  (QyHKIuS,
byHKIUN MoKa3aTeIbHOe ypaBHEHHE, TOKa3aTeIbHOE HEPAaBEHCTBO, JiorapudM vucia,
OCHOBaHHe Jiorapudma, orapupmudeckas  GyHKIus, JorapupMUIECKOe
ypaBHEHHE, JorapupMUIEcKoe HEPaBEHCTBO, HKCIIOHEHTA,
norapudmuyueckasi Kpunasi;
v OCHOBHBIE  CBOiicTBa W  rpaduku  JorapupMuyeckod
MOKa3aTeIbHOU (PYHKITUH;
v bopmynsbl, CBsI3aHHbIE c MIOHATHEM Jorapudma, c
muddepeHImpoBaHueM MMOKa3aTEIbHON U JJoTapuMHUIECKON (DYHKITHIA.
B pesynbrare uzydenus Tembl 00ydaromuecs JOHKHBI yMeTh: [ [JCTpOUTh
rpaduky moka3aTesNbHONM U Jorapudmuyueckoil GyHKIUI CIaHHBIM
OCHOBaHUE;
v ONMKCHIBAaTh IO TpaduKy U B MPOCTEHIIMX CiIydasx 1o ¢opmyle
MOBEJICHUE U CBOMCTBA MTOKA3aTEIBLHON M JIOTapU(pMUUECKON ()YHKIIHIA;
v BBITIOJHSATH npeoOpa3oBaHus MPOCTEHIINX BBIpAXCHHIH,
BKIIIOYAIOIIMX  apU(PMETHYECKHe OIepaluy, a TaKkKe ONepalIuio
norapu(MUpPOBaAHUS;
4 pemiate  TOKa3aTelbHble, Jorapu@MHUUEcKue ypaBHEHUS H
HEPaBEHCTBA, MPOCTEHIIINE CHCTEMbl YPaBHEHUH, HECIIOKHBIE YPaBHEHUS U
HEPaBEHCTBA, CBOJUMBIC K HHUM.
4 peliaTh ypaBHEHUs, MPOCTEHIIINE CHCTEMbI YPaBHEHHIA,
WCTOJB3Ysl CBOWCTBA (PYHKIMI U UX TPapHKOB;
4 INPUMEHSTh TMPOU3BOJAHBIE TOKAa3aTENIbHOM, JorapupMU4YecKOn
(GyHKIMH K MCCTIeIOBaHUIO ()YHKIIHIA;
4 OPUMEHSTh TMEepBOOOpa3HbIE K  BBIUYHUCICHHUIO  OMPEEIIEHHBIX
WHTETPAJIOB U IUIOMIA/IEH COOTBETCTBYIOMINX (UTYP.
MHororpaHHUKH B pesynbrare u3ydeHus TeMbl 00ydaronirecs J0JKHbI 3HATh:

ONpeAeNeHUs IByTPAaHHOTO YIJIa, MHOTOTPaHHUK;
ONPEIENEHUS U CBOMCTBA IIPU3MBI;

ONpEAEJICHUE U CBOMCTBA MUPAMU/IBI;

OIIPEEIIEHUE U CBOMCTBA YCEYEHHOW MUPAMUBI;
(bopMyIIBI 11 HAXOXKIEHUSI 00bEMOB MHOTOTPAaHHUKOB.

AN NN NAN
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B  pesynpTare wu3yueHus TeMbl OOydaromuecs JOJKHBI  YMETh:
[J[Jpacmo3HaBaTh Ha dYepTeKaxX W MOJEISIX MPOCTPAHCTBEHHBIE (OPMBI,
COOTHOCHTB TPEXMEPHBIE OOBEKTHI C HX OMUCAHUSIMH, N300pKECHUSIMH,

v AHAJTM3UPOBATh B MPOCTCUIIMX CIIydasX B3aUMHOE PAacIIOJIOKEHHE
00BEKTOB B IPOCTPAHCTBE;

v M300paxkaTh OCHOBHBIC MHOTOTPAHHHMKH; BBIMOJHITH UYEPTEKHU TIO
YCIJIOBHSIM 3a71ay;

v pemars TUIAHUMETPUYECKHE M IPOCTEUIINE CTePEOMETPUICCKHE
3a/la4y Ha HaXO0XKJICHUE TEOMETPUUYCCKUX BEIHYWH (JUTUH, YTIIOB, TUIOIIAICH,
00BbEMOB);

v pemarh  NPOCTEHIINE CTEPEOMETPUUYECKHE 3a7auydl Ha BBIYHCIICHUE
W JIOKa3aTeJIbCTBO C MPUMEHEHHEM CBOHCTB MHOT'OTPAHHUKOB;

v CTPOUTh TpPOCTEHIIME cedeHHss Kyba, MPHU3MBI, MHPAMUJIBL;
[1JMCIIOIb30BaTh pu peleHuH CTEPEOMETPUICCKUX 3ama4
[UTAHUMETPUICCKHE (DAKTHI U METOMBI;

v MIPOBOJNTD JTOKa3aTeIbHBIC PACCYKICHUS B XOJ€ peIIeHUs 3aaa4d. B
pe3yabTaTe W3ydeHHsl TEMbl OOydaronmecs JOJDKHBI — HCIOJIb30BaTh
MPUOOPETEHHBIC 3HAHWUS W YMCHHS B TIPAKTHYSCKOW JEATEIBHOCTH U
MMOBCETHCBHOM JKU3HU IS

v uccienoBaHusl  (MOJEIMPOBAHMSI)  HECIOXKHBIX  MPAKTUYECKUX
CUTYyalluii Ha OCHOBE M3Y4YEHHBIX (POPMYJI U CBOMCTB (puryp;
v BBIYUCIICHUS 00BbEMOB U IIoIaaeH MOBEpXHOCTEN

IMPOCTPAHCTBCHHLIX TCJ IMPU PCIICHHUU IMPAKTHUYCCKUX 3aJiad, UCIIOJIb3YA IMPU
HeO6XOI[I/IMOCTI/I CIIPaAaBOYHHUKH WU BBIYUCIIMTCIIbHBIC YCTpOﬁCTBa.

Tena Bpamienus

B pesysbrare u3ydeHus TeMbl 00ydaroniecs J0JKHbI 3HATh:

v OTIpeNIeIICHNUs] U CBOMCTBA TEJ BpallleHHs [UIMH/PA, KOHYCa, ChEephl U
mapa;

v bopMynbl IS HAXOXKJEHUS IUIONIa/ied MOBEPXHOCTH IMIIMHIPA,
KOHYCa U 111apa;

v (bopMyIIBI 7151 HAXOXKIEHUSI 00HEMOB.

B  pesynbTare um3ydeHUs TeMbl OOydarouecs JOJDKHBI  YMETb:
[J[Jpacrio3HaBaTh Ha dYepTeKax M MOJENSIX MPOCTPAHCTBEHHBIE (OPMBI;
COOTHOCHUTB TPEXMEPHBIE 0OBEKTHI C UX ONUCAHUSMU, U300PAKEHUSIMU;

v AQHAJIM3UPOBATh B IPOCTEHIIMX CIIy4asX B3aUMHOE pPaCIIOJIOKEHUE
00BEKTOB B MPOCTPAHCTBE;

v u300pakaTb OCHOBHBIE KpPYIJIBIE Tela; BBINOJHATh YEPTEXH I10
YCIIOBHUSM 3a/1a4;

v pemiarb IUIAHUMETPUYECKUE U IPOCTEHUIINE CTEPEOMETPUYECKUE
3a/la4 Ha HaXO0)KJIEHUE T€OMETPUUYECKUX BEIMUYUH (JJIUH, YIJIOB, IUIOLIaIEH,
00BbEMOB);

v pemiatb  IPOCTEUIINE CTEPEOMETPUUECKHUE 3a7a4ld HA BBIUUCIICHUE
U JOKA3aTeJIbCTBO ¢ IPUMEHEHUEM CBOMCTB TEN BPALLECHNUS,

v CTPOUTh TMpoOCTeillne cedeHus Ky0Oa, TMPU3MbI, MHPaAMUJbBL;
U Uucrons30Barh pu pemeHuu CTEPEOMETPUIECKUX 3a1a4
[UTAHUMETPUYECKUEe (GaKThl U METOIbI;

4 IMPOBOAUTH AOKA3aTCIbHBIC PACCYKACHUA B XO0A€ PCUICHUA 3a1a4.
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OJIEMEHTEI

B pesynprare u3ydeHus TemMbl oOydaronmecs MOJDKHBI yMeTh: [[lpemarsb

KOMOMHATOPHKH, mpocTeiime KOMOMHATOPHBIE 3aaddl METOJIOM Iepebopa, a Takke C

MaTeMaTU4eCKOu UCIIOJIb30BaHNEM U3BECTHBIX (HOPMYIL;

CTaTHCTUKH 1 |[J[JBBYUCHATH B MPOCTEHIIMX CIy4asX BEPOSITHOCTU COOBITHIA HAa OCHOBE

Teopuun MOJICYETAa YHCIIa UCXOOB.

BEPOATHOCTEMN

YpaBHeHUS u B pesynbTare u3yueHust TeMbl oOydaromiuecs: JOJDKHBI yMeTh: [][]pemaTh

HEPaBEHCTBA paloHaibHblE, TOKa3aTelbHbIE U JIorapuMUYECKHe YpaBHEHHUS U
HEPAaBEHCTBA, IMPOCTEHIINE HPPANUOHAIBHBIE ¥ TPUTOHOMETPUYCCKUE

YPaBHEHUs, UX CUCTEMBI,

v COCTaBIAITh YPAaBHEHHsS M HEPABEHCTBA II0 YCIOBUIO 3a/a4y;
[1Jucmonb30BaTh sl MPUOIMKEHHOTO PELICHUs] YpaBHEHHH 1 HEPAaBEHCTB
rpadu4ecKuil MeTOx;

v n300pakaTb Ha KOOPJMHATHOW IUIOCKOCTM MHOXECTBA PpeIICHUM
IIPOCTEUIINX YPABHEHHI U UX CUCTEM.

DEeMEHTHI TEOPUH
MHOXECTB U
MaTeMaTHYeCKOM
JIOTHKH

B pe3ynbrate u3ydeHus: TeMbl 00y4JarONUecs TOJDKHBI YMETh:

4 3a7aBaTh MHOXKECTBA MIEPECEUYECHUEM U XapPAKTEPUCTUYECKUM
CBOMCTBOM

4 Haxonute nepeceyeHue, 00beAMHEHUE MHOKECTB.

v Pacrnio3HaBaTh HCTUHHOE, JTOKHOE YTBEPIKJICHHE, OITHOKH B
YTBEPXKICHUSIX.

4 CTpouTh Ha YUCIOBOM MPSAMOM MOJMHOKECTBA YUCIIOBOTO
MHO>KECTBA.

JUist TeKyIero KOHTPOJIsl yCIIEBAeMOCTH 0 TUCIHMITIMHE MaTteMaTHka: anredpa 1 Hayana

MaTeMaTH4YCCKOI'O

aHajin3a, ICOMETpUA MNPUMCHAKOTCA MCTOAbI KOHTPOJIA: YCTHBIﬁ or11poc,

MUCHbMEHHBIA OMPOC YCTHBIM ompoc B (opme (poHTanbHOI Oecelpl, OTBETOB Ha BOIPOCHI,
MUCHbMEHHBIN ONMPOC B (pOpMax TECTUPOBAHMUS.

[IpumepHBIi TepedeHb BOIPOCOB JUIsl dK3aMeHa M0 yuyeOHOW AUCHMILIMHE MareMaTuka:
anreOpa U Hayajla MaTeMaTHYECKOr0 aHaJIN3a, FeOMETPHS

Creresun

CoNO~WNE

KOpeHB HaTypaanofI CTCIICHU U3 YUCJId, €TO KOPCHb.

C PallMOHAJIBHBIM I10KA3aTelIeM, €€ CBOMCTBA.

Pemenne TpUroHoMeTpUYECKUX ypaBHEHUI

WppanmonanbHble ypaBHEHUS, METO/Ibl UX PEIICHUS.

IlokazarenabHble ypaBHEHUS, METOABI UX PEIICHUS.

Jlorapudwm, cBoiicTBa Jorapudma.

CoObITHE, BEpOATHOCTH COOBITHS, CII0)KEHUE, YMHOKEHUE BEPOSATHOCTEH.
[IponsBonHas GyHKIUH, €€ TEOMETPUUYECKUN U PU3NYECKUI CMBICII.
[TpumMeHeHre TPOU3BOIHON K OCTPOCHUIO I'paduKa PyHKIUH.

10 [TepBooOpazHas, Tabauia nepBooOpa3HbIX.

11.ITpu3ma,

€€ 3JICMCHTBI, BUAbI. IInomane moaHoMi TIOBCPXHOCTH.

12.ITupamua, ee aneMeHTsl, BUAbL. [lmoniaas moaHOM MOBEPXHOCTH.
13.Konyc, ero anemenTsl, BUbl. [1110o11a1b moaHOM MOBEPXHOCTH.
14.1unuuap, ero aneMeHTsl, BUbL. [1moniaas moiaHOM NOBEPXHOCTH.
15.1ap, ero snemeHTsl, BUIbI ceueHui. [1mommaap moiaHol moBepXHOCTH.
16.IIpssMOyTONBHBIN MapauIeIenuIe]], €ro 3JIEMEHThI, CBOMCTBA.

17.I1pusma,

€€ 3JICMCHTBI, BUAbI. O0OBeM.

18.ITupamuna, ee s3nmeMeHThI, BUAbL. O0BEM.
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19.Konyc, ero anemeHTsl, BUIbl. O0BEM.
20.[{unuHap, ero 3MeMeHThI, BUIbl. O0beM.

21.1lap, ero anemMeHTHI, BUIbI ceueHuid. O0BbeM.

22 .Ky0, ero 3jieMeHThbl, CBOICTBA.
23.1IpakTHKO-OpUEHTUPOBAHHBIC 3a]]a41
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