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1. TACIIOPT TPOI'PAMMBbI YUYEBHOM JUCIUILIUHBI

MartemaTuka: ajredpa M HaYAJIa MATEMATHYECKOI0 AHAJIN3A, TeoMeTpus]

1.1. O6aacTh NpUMEHEHHs POTrPaAMMBbI

[TporpamMma yueOHOM nucUUMIUIMHBI Maremaruka: anredpa ¥ Hayajla MaTeMaTHYeCKOIo
aHanuza, reometpust asisiercs dacteio [IIICC3 B coorBerctBuu ¢ ®I'OC 1no crnenuaibHOCTH
CIIO 19.02.07 TexHonorust MoJIOKa U MOJIOUHBIX NPOAYKTOB. Peanusyercs B COOTBETCTBUU C
®I'OC cpennero obmiero oopasoBaHus.

1.2 MecTo TMCHMILIMHBI B CTPYKTYpe 00pa3oBaTeIbHOM MPOrpaMmbl
OIl. O6meoOpa3oBarenshas mnoaroroBka. CO. Cpeanee oOmee oOpazoBanue. [1]]
[Tpodunbubie nuctumInHbl. MHASKC TMCHUIUIMHBI TT0 yuyeOHoMy tutany — OIT1.01.

1.3. llesu 1 3a1a4u AUCHUILUIAHBI — TPeOOBAHNS K Pe3yJIbTATaAM 0CBOEHUS
AUCHHILTAHBI

Lenu n3ydaemoii yaeOHON AUCIIMILTAHBL:

6 HanpaejleHuu JTUYHOCNIHO20 pa3eumusl

— (GopMHpOBaHUE MPEICTABICHUI 0 MATEMATHKE KaK YacTH O0IEUeTI0BEYCCKON
KYJbTYPBbI, O 3HAUUMOCTH MAaTCMAaTUKH B pa3BUTUN HUBUJIIU3aAlIUN U COBPCMCHHOM O6IIICCTB€;

— Pa3BUTHUC JJOTUICCKOI'0 MBIIIJICHHA, IPOCTPAHCTBECHHOT'O BOO6pa)KeHI/I$[,
AITOPUTMUYECKOH KYJIBTYpbl, KDHTUYHOCTH MBIIIUICHUS HA YPOBHE, HEOOXOAMMOM IS OyayIien
npodecCHOHATEHOM JIEATEIILHOCTH, JUISI TPOIOJIKCHHSI 00pa30BaHus U caMO00Opa3oBaHMUS;

— BOCIIMTaHUEC Ka4yCCTB JIMYHOCTH, O6CCHC'—II/IBaIOHH/IX COMMAJIBHYIO M06I/IJ'II)HOCTI>,
CIOCOOHOCTH MPHHUMATh CAMOCTOSTEIIBHBIC PELICHHS,

— (GopMHpOBaHUE KAUECTB MBIIUICHHUS, HEOOXOJMMBIX JJIS aJIalITAllMU B COBPEMECHHOM
MH(}OPMAaLIMOHHOM OOLIECTBE;

— pa3BHUTHE MHTEpPECa K MATEMATHYECKOMY TBOPUECTBY U MATEMATHYECKHIX
CIIOCOOHOCTEN;

8 MemanpeoMemHOM HaNnpasieHuu

— Pa3BUTHUC Hpe)]CTaBJ'ICHI/Iﬁ O MAaTEMAaTUKE KakK (bopMe OIMMCAaHUA U METOJC MO3HAHUSA
JCHCTBUTEILHOCTH, CO3/IaHUE YCIOBHI Ui MATEMATHYECKOTO MOJICITUPOBAHHS,

— ¢opmupoBaHUE O0OIUX CIOCOOOB UHTEIUICKTYaIbHOW JICATEIbHOCTH, XapaKTEPHBIX
JJIs1 MaTEMATUKU U SABIIAIOIINXCSI OCHOBOH IT03HaBaTEILHOU KYJIBbTYPHI, 3HAYUMOU JJIA
pa3IM4YHbBIX chep YeTOBEYCCKOMN NeATSILHOCTH;

6 npedMeInHOM HanpaejieHuu

— OBJIAACHUEC MAaTCMAaTUUYCCKUMU 3HAHUAMU U YMCHHUAMU, HGO6XOI[I/IMBIMI/I B
HOBC@HHGBHOﬁ KHU3HU, JJI U3YUCHUS CMEKHBIX CCTCCTBCHHOHAYUYHBIX JUCHUIIIIMH U AUCHUIIIINH
poheCCUOHATILHOTO IMKJIA, TS TPOAOJDKEHHsI 00pa30BaHus;

3amauamMul TUCIMILTHHBI SIBIISIOTCS:

— OBJIaZACTb KOHKPECTHBIMU MATEMATUUYCCKUMHU 3HAHUAMU, HeO6XO}II/IMBIMI/I JJISL
MPUMEHEHHS B IPAKTUYECKOM IEATEILHOCTH, U1 H3YUCHUST CMEKHBIX TUCIUILIHMH, JIJIS
MIPOIOJDKEHHS 00pa30BaHus;

— WHTEIUICKTYaIbHOE Pa3BUTHE 00yJaronuxcs, (GOPMHUPOBAHUE KAUECTB MBIITUICHUS,
XapaKTCPHBIX OJIA MaTeMaTUYECKOHU NCATCIIBHOCTHU U H€O6XOHI/IMBIX JJISL HpOJIYKTHBHOﬁ JKN3HU B
0OIIIECTBE;

— (opmupoBaTh pecTaBICHUS 00 HAESIX U METOJaX MaTeMaTUKH, O MAaTEMAaTHUKE KaK
(dhopme onmcaHus U METOJIE TTIO3HAHUS JIEHCTBUTEIILHOCTH;



— (bOpMI/IpOBaTB IMpEACTABIICHUA O MATEMATHUKE KaK 4aCcTU O6H.I€‘I€J'IOB€“I€CKOI>1
KYJbTYPbI, IOHUMAaHHWA 3HAYUMOCTH MAaTCMAaTUKU JJIA O6IJ.I€CTBCHHOI‘O nporpecca.

- 1.4. PexoMeHayemMoOe KOJHUYECTBO YACOB HA OCBOEHHE TMPOrpamMMbl Yy4eOHOM
JTUCIHUIIINHLI:

- MaKCHMaJbHOW y4eOHOM Harpy3ku oOydatomerocsi — 421 dac, B TOM 4HcIIe:
- 00s3aTeNbHOM ayTUTOPHOM yueOHOI Harpy3Kku odydaromierocs — 282 4acos;
- caMOCTOSTENbHOU paboTHI 00yuaromierocs: — 139 gacos.

- ®opma KOHTPOJIS AUCIUILTHHBI - DK3aMEH.

2. PE3YJIBTATBI OCBOEHMSI YYEFHOM JJUCIUILIMHBI

Tp€60661Hu}l K JAUYHOCMHbBIM pesyibmamam OCB0€HUA y’{€6HOL7 OMCI/!MI’UZMHbl,
BKJIFOYAIONUM TOTOBHOCTh M CIIOCOOHOCTH OOYYarONIMXCS K CAMOPA3BUTHUIO M JIMYHOCTHOMY
CaMOONpeeNIeHNI0, CHOPMUPOBAHHOCTh UX MOTHUBALMKM K OOYYEHHIO M IIEJICHAIPABICHHOM
HO3HaBaT€HbHOﬁ ACATCIBHOCTH, CHCTCEMBI 3HAYUMBIX COLHAJIBHBIX MW MCKINYHOCTHBIX
OTHOLLUEHUN, IIEHHOCTHO-CMBICJIIOBBIX YCTAHOBOK, OTPA)KAIOIIMX JIUYHOCTHBIE M T'PaKIaHCKUE
MO3UUMA B  JEATEIIBHOCTH, AHTUKOPPYNIMOHHOE  MHPOBO33PEHHUE,  IPABOCO3HAHUE,
9KOJIOTHUECKYIO KYIBTYpPY, CIOCOOHOCTh CTaBUTh LIE€IHM M CTPOUTH >KU3HEHHBIC IIJIaHBbI,
CIIOCOOHOCTh K OCO3HAaHUIO POCCUMCKOW TPaKIAHCKOM HACHTUYHOCTH B MOJHUKYIBTYPHOM
COLMYME;

JIuunocmmuuie pezynomameol 0c80eHUA yUEeOHOU OUCUUNTUHDL

- c(hOpPMHUPOBAHHOCTH MHPOBO33PCHHSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUAJNOre KYyIbTyp, a TaKkKe
pa3nuuHbIX (GOpM OOIIECTBEHHOTO CO3HAHHS, OCO3HAHHWE CBOETO MECTa B TOJUKYIHTYPHOM
MHpE;

- c(opMHUPOBAaHHOCTH OCHOB CaMOpPAa3BUTHUS M CAMOBOCIUTAHUS B COOTBETCTBUU C
OOIIIeueIOBEYECKUMHU IIEHHOCTSIMH U HJeallaMd TPakJaHCKOTO OOIIEeCTBa; TOTOBHOCTH H
CIIOCOOHOCTH K CAMOCTOSITEJIbHOM, TBOPUECKOW M OTBETCTBEHHOU JIEATEILHOCTH;

- HaBBIKM COTPYIHUYECTBA CO CBEPCTHUKAMM, IE€TbMHU MIIAJILIETO BO3pPAcTa, B3POCIBIMU
B 00pa3oBaTeiabHOM, OOIIECTBEHHO II0JIE3HOW, YueOHO-HMCCIe0BATeNbCKOM, MPOEKTHOH U
JOPYTUX BUAAX AESTEIbHOCTH;

- OCO3HaHHBI BbIOOp Oyaymied mpodeccuu U BO3MOXKHOCTEH — peanu3aliu
CO6CTBGHHBIX JKHU3HCHHBIX IIJIAHOB;, OTHOIICHHUEC K HpO(l)CCCI/IOHaJ'[BHOI\/JI JCATCIIPHOCTH KakK
BO3MOXHOCTH  y4acCTHsl B PEIIEHWH  JIMYHBIX, OOIIECTBEHHBIX, TOCYAapCTBEHHBIX,
oOIeHanOHAIBHBIX TTPOOJIEM;

- TOTOBHOCTh U CIIOCOOHOCTH K 0Opa3oBaHHIO, B TOM YHCIE caMOo0Opa3oBaHUIO, Ha
MPOTSHKEHUM BCEW KM3HU; CO3HATEIHHOE OTHOIICHHWE K HEMpPEepPHIBHOMY OOpa30BaHUIO Kak
YCJIOBHIO YCTIEITHON MPOPECCHOHAIIBHON U 00IIIECTBEHHON JIEeATETbHOCTH;

Tpebosanuss Kk memanpeOMemHbIM pe3yIbmamam OC80eHUs YUeOHOU OUCYUNIUHDBL,
BKJIIOUAIOIUM OCBOCHHBIE OOYYAIOIIMMHCS MEXKIPEAMETHBIE TOHSATUS € YHHUBEPCAIbHBIE
y4eOHbIe JEHCTBUS (PEryIsTUBHBIC, MO3HABATEIbHBIC, KOMMYHUKATUBHBIE), CIIOCOOHOCTh MX
WCIONBb30BaHUSI B TIO3HABATEJIbHOM ©  COLUMAIBHOM MPAKTHKE, CAaMOCTOSATEIbHOCTh B
IJAHUPOBAaHUM M OCYIIECTBICHUU YUE€OHOW JCATENHPHOCTM W OpraHu3aluu  y4eOHOTO
COTPYJIHUYECTBA C MEJaroraMu U CBepCTHUKAMU, CIIOCOOHOCTH K MMOCTPOCHUIO MHIUBHIYaTbHOM
0o0pa30BaTeNbHON TPAEKTOPHUH, BIaIeHHE HaBbIKAMU y4E€OHO-UCCIIE0BATENbCKON, MPOEKTHONW U
COLIMAJIbHON JI€ATEIbHOCTH;



Memanpeomemmuwle pe3yibmanmosl 0C60eHUA YHEOHOU OUCUUNTIUHDL:

= Pa3sBUTHUC HpeI[CTaBJ'IeHI/Iﬁ O MaT€eMaTHUKE KakK (bopMe OIIMCaHuA U METOJAC ITO3HAHUA
HeﬁCTBHTCHBHOCTH, CO3JaHUC yCHOBI/Iﬁ AT MATCMATHYCCKOIr0 MOJACIIMPOBAHUA

- (dopMupoBaHHe OOIIUX CIIOCOOOB HHTEIUIEKTYAIbHOU IESTENbHOCTH, XapaKTEPHBIX
JUIS MaTeMaTUKU U SBISIOIIMXCS OCHOBOWM I103HABATEIbHOW KYJIbTYpPbI, 3HAYMMOW JUIS
pa3NUYHBIX cep YeTOBEYECKOH e TeIbHOCTH;

Tpebosanusi Kk npeOMemHbIM — pe3ylbmamam OC80eHUs  YYeOHOU  OUCYUNTUHDBL,
BKJIIOUYAIOIUM OCBOCHHBIE OOYyYalOUIMMHCS B XOJi€ M3Y4YeHHs] y4eOHOro IpeaMera yMEHus,
crenupuIecKue s JAaHHOW MPEIMETHOW 00JIacTH, BUIBI IEATEIBHOCTH 0 TIOTYyYEHUIO HOBOTO
3HaHHUA B paMKax y4yeOHOro MpeaMmeTa, ero MpeoOpa3oBaHHI0O M MPUMEHEHHI0 B Y4eOHBIX,
y4e0HO-TIPOEKTHBIX H COIMAIBHO-TIPOCKTHBIX CHTYalMsaX, (OpMHpOBaHWE HAYYHOTO THUIIA
MBIIJICHUSI, BJaJieHWE HAyYHOW TEPMHUHOJIOTHEH, KIIOUEBBIMU TMOHSATUSMHU, METOJaMU U
NpUEMaMHU.

Ilpeomemmnuie pe3ynomamol 0c60eHUsA YUeOHOU OUCYUNITUHDBL:

- ¢(hOpMUPOBAHHOCTH MPEJCTABICHUN O MATEMAaTHUKE KaK YaCTH MUPOBOU KYJIBTYPBI U O
MECTe MaTEeMAaTHKU B COBPEMEHHOU ITUBMIIM3AIMH, O CIIOCO0AaX OMHCAHHUS HA MAaTEMaTHYCCKOM
SI3BIKE SIBJICHUN PEabHOTO MUPA;

= C(I)OpMI/IpOBaHHOCTB Hpe,Z[CTaBJ'IeHI/Iﬁ 0 MaTEMaTHYECKUX MOHATHUSIX KaK O BaKHEHIIMX
MAaTEMaTUUCCKHUX MOJCIIAX, ITO3BOJIAIOIIUX OIMMUCBIBATE U MU3YYATh Pa3HbIC IIPOUCCCHI U ABJICHUS,
IIOHUMAaHUEC BO3BMOKHOCTH aKCHUOMATHYCCKOI'O ITOCTPOCHUA MATCMATUICCKHUX TeOpHﬁ;

- BJaACHHUC MCTOAAMU AOKA3aTCJIbLCTB U AJITOPUTMOB PCIICHHA;, YMCHUC UX NPUMCHATD,
IMPOBOAUTDL AOKA3AaTCJIBHBIC PACCYKACHUA B XOAC PCHICHUSA 3aa4;

- BJAJICHUE CTaHJAPTHBIMU IMPUEMaMH PEUICHHS] PAlMOHAIBHBIX U HPPAaLUOHAIBHBIX,
MOKAa3aTeIbHbIX, CTENEHHBIX, TPUTOHOMETPUYECKHMX YPAaBHEHHUH W HEPABEHCTB, UX CHUCTEM;
HCIOJIb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX MPOrPaMM, B TOM YHUCIIE JJIsl TOMCKA IYTH PEIIEHUs U
WJUTIOCTPAINK PEIIeHNs YPaBHEHUN U HEPaBEHCTB;

= ) C(l)OpMI/IpOBaHHOCTL Hpe)lCTaBJ'IeHI/Iﬁ 00 OCHOBHBIX IHNOHATHUAX, UACIAX H MCTOAAX
MAaTEMAaTHUYCCKOIoO aHajIn3a,

- BJIaJICHUE OCHOBHBIMU IOHATUSAMHU O IIJIOCKUX U MPOCTPAHCTBEHHBIX T€OMETPUYECKUX
¢urypax, uX OCHOBHBIX CBOWCTBaX; C()OPMHPOBAHHOCTh YMEHHs paclio3HaBaTh Ha YEpTEXax,
MOJIENISIX M B PEAJTbHOM MHpE TreoMeTpuyeckue (Urypbl; MPUMEHEHHE H3y4YEHHBIX CBOMCTB
reomMeTpuueckux ¢uryp u QopMmyn ans pelleHHs TeOMETPUUYeCKUX 3aJad U 3aJad ¢
MIPAKTHYECKUM COJIEPKAHUEM;

- cOpMHPOBAHHOCTh MPEACTABICHUH O Tpoleccax M  SBICHUAX, HMEIOIIUX
BEPOATHOCTHBI XapakTep, O CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B pealbHOM MHpe, 00
OCHOBHBIX IMOHATHUAX JJIEMEHTAPHOM TEOPUU BEPOSATHOCTEW; YMEHUN HAXOIUThb U OLEHUBATH
BEPOATHOCTH HACTYIJICHUS COOBITUH B NPOCTEHIINX NMPAKTUYECKUX CUTYallUsIX M OCHOBHBIE
XapaKTEPUCTUKHU CIIy4alHbIX BEJIVNYUH;

- BJIAJICHUE HAaBBIKAMHU MCIOJIb30BAHUS TOTOBBIX KOMIIBIOTEPHBIX MPOrpaMM IpU
penieHny 3a1ay;



3. CTPYKTYPA U COJIEP)KAHUE YUEBHOM JUCIHUILIAHBI
3.1 O6beM yueOHOM AUCUUIIUHBI U BU/IbI Y4e0HOI padoThl

Buj yueOHoi1 padoThI Oobvem uacos
1 cemecmp
Jlexun 144
CamocrosTenpHas paboTta oOyJaronierocs 64
Bcero 3a 1 cemectp 208
2 cemecmp
Jlexkuun 138
CamocTosiTenpHast paboTa 00ydJaronierocs 75
Bcero 3a 1 cemectp
MakcumanbHas yyeOHast Harpy3ka (Bcero) 421
Oo6si3aTesibHAsE ayAUTOPHAs y4eOHAsi HATPY3Ka (Bcero) 421
IIpomMeskyTOUHasI aTTeCTALUSA 9K3aMeH




3.2. TeMaTHyeCcKHid IJIaH H coaepikaHue y'{eﬁnoﬁ JUCHUILIMHBI MaTemaTuka: anreﬁpa H HAYAJIa MATEMATHYIECCKOI0
aHaJ/In3a, reoMmeTpus

Haumenosanue pasznenos Copneprxanue yueOHOro MaTepuaa, 1adopaTopHble paboThl M IPAKTUYECKHE O0Bem YpoBeHb
U TEM 3aHATHS, CAMOCTOATENIbHAS paboTa 00yJarOLIUXCs 4acoB OCBOEHUS
1 CEMECTP
421
Beenenune MaremaTuka B HayKe, TEXHUKE, SKOHOMHKE, HH(POPMALIMOHHBIX TEXHOJIOTHUSX U
IPAKTUYECKOH AedaTeabHoCTH. Llenu 1 3a1aun n3yuyeHuss MaTeMaTUKY B 2 1
YUPEKACHUSAX CPEeHEro MpodecCHOHaIbHOro 00pa30BaHMsl.
I''TABA 1 YACJIOBBIE ® YHKIIUU 18
Tema 1.1. ToxnecTBeHHbIE IPpeoOpa3zoBaHus alreOpanuecKuX BbIPaKEHUM. 2
IToBTOpeHue 6asnucHoro JInHeliHbIE ¥ KBalpaTHBIC YPABHEHUS U HEPABEHCTBA. 2 2
Marepuala Kypea anreOpb! [ Byoynas KOHTPOILHAS PaGOTa 32 KypPE OCHOBHOI IIKOJIBI 2
OCHOBHOM IIKOJIBI
Tema 1.2. Llenble u paroHabHble Yncia. PannonansHble 1poou. UppannonanbHbie 2
PazBurtue nonsrusa o yyucia. MHOXECTBO IEMCTBUTEIbHBIX YUCEIL. 5
qucie Yucnosas npsmast. [Ipubnmxennsie Beruucnenus. [Ipubnmxennoe 3HaueHue 2
BEJIMYMHBI U TOTPEIIHOCTU MPUOIMHKEHUH.
Tema 1.3. Onpenenenue unciaoBoi GpyHkuu. O61acTh onpeeseHus] © MHOKECTBO 2
Uucnossle GyHKIUU 3HaueHul; rpaduk Gynkiuu. Cnocobsl 3a1anust QyHKINH.
[Toctpoenue rpadukoB PpyHKIUHN, 3aJaHHBIX Pa3IMUYHBIMU CIIOCOOAMHU. 2 5
CgoiicTBa (QyHKIIUI: MOHOTOHHOCTD, YETHOCTh, HEUETHOCTH, OTPAHUYCHHOCTb, 5
NepuoIMYHOCTb. [IpoMexyTKn Bo3pacTaHus, yObIBaHHSL.
IpakTuyeckoe 3anaTue Nel CpoiicTBa PyHKITHT. 2
I''IABA 2 TPUTOHOMETPUSA 42
Tema 2.1. Yucnosas okpyXHOCTb. CHHYC, KOCHHYC, TAHT€HC U KOTAHT€HC ITPOU3BOIBHOTO
Tpuronomerpuyeckue yria. Paguannas mepa yria. YncnoBas OKpyKHOCTh Ha KOOPAMHATHON 2 9
byHKINA IIJIOCKOCTH.
IIpakTHyeckoe 3ansaTHe Ne 2 2




Yucnosas okpyxHOCTb Haxox1eHre Touek o MX KOOpJAuHaTaM Ha YMCIIOBOM
okpyxHocTu. OnpezaeneHne KOOpAUHAT TOUEK OKPYKHOCTH.

Cunyc, kocunyc umcina. TanreHc u kotanreHc yucia. OCHOBHBIE
TPUTOHOMETPHUUYECKHE TOXKIECTBA.

®opmyiel puseneHus. [IpeoOpa3oBanus mpocTEHIINX TPUTOHOMETPUYECKIX
BBIPAXKEHUI.

IpakTnyeckoe 3ansiTue Ne 3
DopMyIIbl IPUBEICHUS.

OyHKIHS Y = sinX, e€ cBoWCTBa U TpaduK.
OyHKIUS Y = COsX, €€ CBOICTBa U rpaduk.

IIpakTuyeckoe 3ansitue Ne 4
[TpeoOpa3zoBanus rpad@UKOB TPUTOHOMETPHUUECKUX (YHKIIHI

[lepuomuunocts, nepuo. OyHKIUS y = tgX, CBOWCTBA U rpauK.

IIpakTuyeckoe 3ansitue Ne §
ITpeoOpa3oBaHus MPOCTEHIINX TPUTOHOMETPUYECKUX BBIPAKEHUN

Tema 2.2.
Tpuronomerpuyeckue
ypaBHECHUS

Apkcunyc, apkkocunyc, apkmaneenc yucna. Ilpocteiliine TpuroHoMeTpuyecKue
YpaBHEHHUS.

IIpakTyeckoe 3ansaTHe Ne 6 PernieHne npocTenX TPUTOHOMETPUYECKUX
YPaBHEHUH C TOMOIIBIO YACIOBON OKPYKHOCTH.

Pemienue TPUTOHOMCTPHUUCCKUX ypaBHeHHfI.

Meronsl pelieHNs YpaBHEHUMN.

IIpakTHyeckoe 3ansitue Ne 7
ITpocreiimye TPUroHOMETPUUECKUE YPABHEHUS

N INNIDN DN

IIpakTnyeckoe 3ansaTne Ne 8
IIpocreiimre TPUrOHOMETPUYECKUE YPABHEHUS

OnHOpOaHBIE YpABHEHUS.

Tema 2.3.
[Tpeobpa3zoBanue
TPUTOHOMETPUUYECKUX
BBIPAKECHUI

CI/IHYC " KOCMHYC CYMMBI U pa3HOCTU ABYX YIJIOB.

Tanrenc CYMMEBI U PAa3HOCTH JABYX YTJIOB.

CuHyC ¥ KOCHHYC JIBOWHOTO yriia. @opmyibl NOJOBUHHO20 Yaid.

[IpeoOpa3zoBanre CyMMBI B TPOU3BEICHNE U TTPOU3BEICHUS B CYMMY.

NINININDIN| N




IpakTnyeckoe 3ansitue Ne9
ITpeoOpa3zoBaHre IPOCTENIINX TPUTOHOMETPUUECKUX BBIPAKEHUI.
JloKa3aTesbCTBO TOXKAECTB.

I'JTABA 3 ITPOU3BOJHAA ®YHKIIUN

24

Tema 3.1.
ITocaenoBaTenbHOCTHU

HOCJ’ICI[OB&TGJ'II)HOCTI/I. CriocoObl 3aJaHus 1 CBOMCTBA YHCJIOBBIX
HOCHG,I[OB&TGJIBHOCTeﬁ.

[Tpupamienue aprymenra, npupamienue GyHkiuu. beckoHeuHo yObIBaromas
reoOMeTpHUUECcKasl POrpeccus U ee cymma.

IpaxkTnyeckoe 3ansitue Nel0 [Ipenen nocienoBaTeIbHOCTH

Tema 3.2.

[Tpou3BonHast GyHKIWH.

Omnpenenenue MPoOU3BOIHOM, €€ TeOMETPUIECKHUM U (PU3UUECKU CMBICT.

IIpaBuna npon3BOAHBIX CYMMBI, pa3HOCTH, IPOU3BEICHHUS, YACTHOTO

IpakTnyeckoe 3ansaTue Ne 11 IIpasuia nuddepenunpoBanus

Tema 3.3.
IIpumenenus
MIPOU3BOAHOMN

VYpaBHeHUE KacaTeNbHON K TpaduKy () yHKIIHH.
VccnenoBanue GyHKIMI HAa MOHOTOHHOCTB M 9KCTPEMYMBI

N (NN IN| D

[IpumeHneHne MNPOM3BOJHONM K HCCIAEAOBAHUIO (PYHKIIMH W  TOCTPOCHUIO
rpaduxosB.

HpI/IMepBI HCITIOJIB30BaHUA HpOI/I3B0}IHOI\/'I I HaXO0XKACHUSA HAWTYUIICTO
pCeHICHUS B IIPUKIJIAJHBIX 3aavaXx.

IIpakTuyeckoe 3anaTue Nel2
CocraBiieHHUEe ypaBHEHUS KacaTeJbHOM.

I''TABA 4 ITAPAJIVIEJIBHOCTD U NEPIIEHIAUKYJIAAPHOCTD B ITIPOCTPAHCTBE

Tema 4.1.
[TapannensHOCTh B
MIPOCTPAHCTBE

Crepeomerpusi. OCHOBHBIE ITOHATHS CTEPEOMETPHUHM: TOUKA, MTPSAMAas, IIJIOCKOCTb,
IIPOCTPAHCTBO. AKCHOMBI CTEPEOMETPHH.

Ilepecekaromuecs, napajleibHble U CKPELIUBAIOIIMECS IPSAMBIE. YTOJI MEXIY
IPSIMBIMU B ITPOCTPAHCTBE.

HapaJ'IJ'ICJIBHBIC npsamad 1 miI0CKOCTb. HpI/ISHaK napajjiCJIbHOCTH HpHMOﬁ )51
IIJIOCKOCTH.

HapanneanLIe N ICPECCKAOMUECA ITIIOCKOCTH, UX HIIIIOCTpalrsa Ha MOACIIAX.
PaBencTBO OTPE3KOB mapaljICJIbHBIX MPSAMBIX, 3aK/JIFOYCHHBIX MCXKIAY
napajiCJIbHBIMU ITJIOCKOCTSMHU.
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[TapanienbHOCTh JUHUI NIEPECECUEHUS IBYX IIIOCKOCTEH TPEThEN IIIOCKOCThIO.
[TapamiensHOE TpoekTHpoBaHue. M300paxeHue MpoCTPaHCTBEHHBIX (GUTyp.

IIpakTyeckoe 3ansaTue Nel3

Penienne 3a1a4 Ha B3aMMHOE PACIIOJIOKEHHUE MIPSIMBIX M IIJIOCKOCTEN. 2
Tema 4.2. [lepneHguKyISIpHOCTE NPSMBIX. 1IepneHIuKyIIpHOCTh NPAMON U IUIOCKOCTH, €€ 5
IlepnieHIUKYIAPHOCTD B WJUIFOCTPALIMS HA MOJIETIAX.
POCTPAaHCTBC IlepneHauKynsip ¥ HAKJIOHHAas K IUIOCKOCTH, IIPOEKIMS HAKIOHHOM Ha
IUIOCKOCTh. Teopema O Tpex IeplneHIuKyspax. PaccTrossHue OT TOYKM 10 2
IIJIOCKOCTH.
JIByrpaHHBIN yroJl, TMHENHBIN Yrojl ABYTPaHHOTO yIia 2
IlepnenquKysipHbIE IUIOCKOCTH, UX WILTIOCTPALAS HA MOJENAX, IPU3HAKU U 2
CBOMCTBA.
IIpakTnyeckoe 3ansitue Nel4 5
Pemrenne 3a1a4 Ha NEPHIEHAMKYIISIPHOCTD IPSIMOM U INIOCKOCTH
Tema 4.3. JlexapToBbl KOOPAMHATHI B MPOCTpaHCTBE. POpMyIia pacCTOSHUS MEXAY IBYMs
KoopanHatsl 1 BEKTOPBI TOYKaMU. YpaBHeHUs chepbl u niockocmu. Popmyna paccmoanus om mouxku 00 2
NJIOCKOCMU.
Bexropsl. Monynb Bektopa. PaBencTBO BekTOpoB. Cli0’KeHHE BEKTOPOB U 4
YMHOKEHHME BEKTOPA HA YUCII0. YTOJI MEXIY BEKTOPAMH.
Koopaunats! BekTopa. 2
CkanspHoe npousBeieHne BeKTopoB. KonmmHeapHbie BeKTOpbl. Paznoxkenue 2
BEKTOpA 110 IBYM HEKOJIJIMHEAPHBIM BEKTOPAM.
KomrutanapHeie BEKTOpbI. PaznoskeHue BEKTOpa o TpeM HEKOMILIaHAPHBIM
BEKTOPaM 2
I''TABA 5§ MHOI'OI'PAHHUKH U TEJIA BPAIIEHUSA 28
Tema 5.1. MHororpanHuk. Bepmunsl, pedpa, rpaHi MHOTOTpaHHUKA. Brimykiibie
MHororpaHHuKu MHororpaHHuku. [Ipu3zma, ee ocHoBaHUsI, OOKOBBIE pedpa, BbICOTa, OOKOBast 2

TMMOBCPXHOCTL. HpHMaﬂ W HAKJIOHHAasA Mpu3ma. HpaBI/IHBHaﬂ pusmMa.
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[Tapamnenenunen. IlpsimoyroneHbeiii mapamwienenunen. Ky6. Ilupammma, ee

OCHOBaHME, OOKOBbIE peOpa, BbICOTa, OOKOBas HOBEPXHOCTb. TpeyronbHas 2
nupamuja. [IpaBuiibHas nupamMuja. Y ceueHHas MUpaMuaa.
Ceuenus Ky0a, MPU3MBbI, TUPAMHU/IBL. 2
[IpencraBieHne O MNPaBWIBHBIX MHOTOTpaHHHKaX (TeTpa’ap, KyO, OKTa’.p, 2
JOICKAdAP U UKOCAIIP).
Cummerpui B KyOe, B mapajuiesienuiesie, B Ipu3Me U MUpaMuie. 9
O06beMbl MHOI'OI'PaHHUKOB.
IIpakTnyeckoe 3ansaTHe Ne 17 BoluncieHne NOBEpXHOCTH U 00beMa IPU3MBI. 2
IIpakTuyeckoe 3ansaTue Nel8 Briuucienrne noBepxHOCTH U 00beMa MTUPAMHU/IBI. 2
Tema 5.2. [TpsaMoil KpyroBoi LMIMHIP M €ro 3JeMeHThl. OceBble CEYEHUs U CEUYEHUs 5
Tena BpaieHus napajJieNibHbIe OCHOBAHUIO IIMIIMHAPA.
dopmyiia a1 HAXOXKAESHUS IUI01a i OOKOBOM MOBEPXHOCTH LIMIMHAPA 2
[TpsiMoii kpyroBoit KOHYC, ero 31eMeHThl. OceBble CeUeHUS U CeUEeHUS
napajuieJbHble OCHOBaHUI0. DopMyia 11l HaX0K/IeHUs TUIoIa u OOKOBOM 2
MIOBEPXHOCTH KOHYCA.
[Tap u cdepa, kacaTenapHas MIOCKOCTH K cdepe. [lnomans moBepxHOCTH chepbl 2
OOBeMmbl Tel BpallleHus 2
IIpakTnyeckoe 3ansaTue Ne 19 Briunicienre NoBepXHOCTH U 00beMa IIMIIMH/IPA. 2
IIpakTnyeckoe 3ansiTe Ne 20 BrruricieHre NoBepXHOCTH U 00beMa KOHYca. 2
CamocrosiTeibHast padoTa 00y4yaommxcst 64
CamocTosrenbHas pabora 1o riase 1 Uucnosslie GyHKIUU:
- CO3/1aHUe MPOEKTa Mo TeMe «HucnoBble QYHKINNY UITH
- BBITIOJTHEHUE PadoT:
1. Co3nanue npe3eHTanuu 1o TeMe «YucioBbie GyHKIUN 12
2. Jloxmanm mo Teme «YucaoBbIe () yHKITHI
3. CocraBnenue coopHuka popmyi 1o reme «HucnoBsie GyHKIUN»
JlomarHsist KOHTpOJIbHASL paboTa 1Mo TeMe «UnCIoBbIe (HyHKIIUN
CamocrosrenbHas pabora 1o riase 2 TpUroHoMeTpus 14
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- CO3JJaHNE MPOEKTa MO TeMe « TpUroHOMEeTpHs» HITH
- BBITIOJTHEHUE paldoT:
Co3panue npe3eHTanuu 1o reme « [ puroHoMeTpus»
1. Hoxian mo teme «HucCmoBbIe PyHKITHI
2. CocraBneHne KpoccBOp/ia MM TecTa 1o Teme « TpuroHomerpus»
3. Cocrasnenue coopauka ¢popmyi o reme « TpuroHoMeTpus»
Jlomanisss KOHTpoJsibHas paboTa 1o reme «TpuroHoMeTpus»

CamocrosrenbHas pabota 1o rinase 3 [IpousBoanas GyHKIUN
- co3anue npoekra 1o teme «IIpousBonnas GyHKINNY WK
- BBITIOJTHEHUE PadoT:
Co3nanne npe3enTanuu 1o teme «IIponsBoanas GyHKIUN
1. Hoxuan no teme «IIponsBonnas GyHKIIHN
2. CocraBneHue KpoccBopaa wim Tecta o reme «lIponsBoanas GyHKIuN»
3. CocraBnenue coopuuka popmyn no teme «lIpousBogHas GyHKIIHI
JlomaniHss koHTposibHas padota o teme «lIponsBoaHast pyHKIMN

14

CamocrosrenbHas padora 1o riase 4 [lapamienbHOCTh U MEPHEHIUKYIIPHOCTh B IPOCTPAHCTBE
- co3ianue npoekra 1mo teme «llapannenbHOCTh U MepIeHINKYISIPHOCT B IIPOCTPAHCTBEY WIIN
- BBITIOJTHEHUE palboT:
Co3nanune npe3eHTanuu 1o reme «llapamienbHOCTh U MePIEeHIUKYISIPHOCTD B IPOCTPAHCTBE)
1. Hoxnan no teme «IlapanienbHOCTh U EPIEHIUKYIISIPHOCTD B IIPOCTPAHCTBE
2. CocraBneHne KpOoCCBOpAa WK TecTa 1o TeMe «l[lapauieIbHOCTh U IepIeHIUKYISIPHOCTD B
POCTPAHCTBE)
3. Cocrasnenue coopauka ¢popmyi o teme «llapannenbHOCTh U MEePIEeHANKYISIPHOCT B IIPOCTPAHCTBE
JlomaiHsis KOHTposIbHAs pabora 1o reme «llapamienbHOCTh U MePHeHUKYISIPHOCTD B IPOCTPAHCTBE)

12

CamocTosTenbHas paboTa 1o riiaBe 5 MHOTOrpaHHUKY U TeJla BPALECHUS
- CO3/1aHue MPOEeKTa 10 TeMe «MHOTOrpaHHHUKH U TeJla BpaIlleHUs» WIN
- BBITIOJTHEHUE PadoT:
Co3nanue npe3eHTanuu 1no reMe «MHOTOrpaHHUKH U TeJla BpallleHUs»
1. Hoxuan no teme «MHOTOTpaHHUKH U T€Ja BPAIICHUSI»
2. CocraBieHHe KPOCCBOP/Aa WK TecTa 1Mo TeMe «MHOrOrpaHHUKH U Tella BPaIlleHUs»
3. Cocrasnenne coopauka ¢popmyi o teme «llapamienbHOCTh U MEePIEeHANKYISIPHOCT B IIPOCTPAHCTBE

12
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I[OMaI_HHHH KOHTPOJIbHAaA pa60Ta I10 TEMEC ((MHOFOFpaHHI/IKI/I " TCJ1a BpalllCHUA)»

2 CEMECTP
I'JIABA 6. IEPBOOBPA3HAS U UHTEI'PAJI 30
Tema 6.1. [TepBoobpaznas pyHkimu. OCHOBHOE CBOMCTBO NMEPBOOOPA3ZHON 4
IlepBooGpasHast u [IpaBuiia BbIUKCIICHHS IEPBOOOPA3HBIX. 4
MHTCTpant IpaxkTuyeckoe 3ansitue Ne 15 Haxosxienne mepBooOpasHbIX 4
[TonsiTve HeonpeeIEHHOr0 UHTErpasa. 4
®opmyna HeroTona—IJleitoHua. 2
[Tpumepsl IpUMEHEeHHsI UHTErpaia B (pU3UKe U T€OMETPHUHU. 4
Bropas npousBoaHas u ee (pU3HMUECKUN CMBICI. 6
IIpakTuyeckoe 3ansaTue Ne 16 Boruucienue HHTErpaioB 2
TI'JIABA 7. CTEIIEHHASL, ITIOKA3ATEJIBHAS U JIOTAPUOMHUYECKHUE ®@YHKIIUU 50
Tema 7.1. Kopens crenenu n> 1 u ero cBoiicTaa. 4
Crerenu 1 KOpHHU. Crenens ¢ pallMOHATIBHBIM MOKa3aTeseM U e€ cBoiicTBa. [loHsTHE O cTeneHu ¢ 4
Crenennas pyHKuus JEUCTBUTEIbHBIM II0Ka3aTeIIEM.
VYnpouieHne BeIpaKeHUH, COACPIKAIINX CTENIEHb 4
Pemenue nppanroHanbHbIX YpaBHEHHI 4
IIpakTuyeckoe 3ansaTue Ne 21 Pemenue uppanvioHanbHbIX YpaBHEHUN 2
Tema 7.2. [Toka3zarenbHas ¢pyHkuMs (3KcroHeHTa). CBOMCTBA U rpaduk. 2
IokasarenbHast yHKUMS. | PemreHue MOKa3aTeIbHBIX ypaBHEHUH. 4
[Toka3zaTenbHbIE HEPABEHCTBA. 2
IIpakTu4yeckoe 3ansaTue Ne 22 Pemenne mokas3aTellbHbIX YPAaBHEHHUN U 5
HEPABEHCTB.
Tema 7.3. Jlorapudwm gucna. OCHOBHOE JIOTapuMUIECKOE TOKIESCTBO. 2
Jlorapudmudeckas CsoticTBa. Jlorapudm npousBeeHus, 4aCTHOTO, CTEIIEHH. 2
bynxums, JlecATUYHBIA U HATYPAIBLHBIN J0rapuMbl, YUCTIO €. 2
IIpakTuueckoe 3ansiTue Ne 23 [IpeoOpa3zoBanne BeIpaKEHUH, COEPIKAIINX 5

Jorapupmbl
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Jlorapudmuueckas pyHKuuUsA, €€ CBOWCTBA U rpaduK. 4
Jlorapudmuueckue ypaBHEHUSI. 4
Jlorapudmudeckue HepaBeHCTBA. 4
IIpakTnyeckoe 3ansaTue Ne 24 Pemenne norapuMUIecKiX ypaBHEHUH U
HEPaBEHCTB. 2
TJIABA 8 KOMBUHATOPUKA,CTATUCTHUKA U TEOPUS BEPOSITHOCTEM 22
Tema 8.1. Cratuctuyeckas oOpaboTka gaHHbIX. [IpencTaBienue JaHHbIX (TaOIULIb, 9
DIeMEHTbI JMarpaMmsl, rpaguku). I'ucrorpaMmel.

MaTeMaTHYeCKON UucnoBble XapaKTEPUCTUKH PSAJIOB TAHHBIX. 2
CTaTUCTUKH IpakTnyeckoe 3ansiTue Ne 25 Craructudeckas 00padOTKa JTaHHBIX. 9
ITpencraBnenue naHHbIX B Tabuuny. [loctpoenue quarpamm.

Tema 8.2. DJeMeHTapHbIC U CJIOXKHBIE COOBITHSI. 2
ONeMEHTBI TEOPHH BeposTHOCTh CyMMbI HECOBMECTHBIX COOBITHI. 2
BEPOATHOCTEH BeposTHOCTH MPOTUBOTIONOKHOTO COOBITHS. 2

IIpakTHyeckoe 3ansiTue Ne 26 PereHre npakTHYECKHX 3a/1a4 ¢ IPUMEHEHUEM 9
BEPOSTHOCTHBIX METO/IOB
Tema 8.3. [ToouepenHbIit 1 OTHOBPEMEHHBIHM BEIOOP HECKOIBKUX AJIEMEHTOB U3 KOHEYHOTO
DNIeMEeHTbI MHO>€ECTBA.
KOMOMHATOPHKH DopmyJibl YKCIa EPECTAHOBOK, COUETAHUM, PA3MENICHUN.
Pemenne koMmO6uHaTopHbIX 3a1a4. Popmysna 6uHoma HeroToHa.
CaoiicTBa OMHOMHATBHBIX KO uureHToB. TpeyronbHuk [lackans.

TJIABA 9. YPABHEHUS U HEPABEHCTBA.CUTCEMbI YPABHEHUI U HEPABEHCTB. 28
Tema 9.1. PaBHOCHUIIBHOCTD YpaBHEHUI, HEPABEHCTB, CUCTEM. 2
YpaBHeHUS 1 OCHOBHBIE IPUEMBI PELICHUs] CUCTEM YpaBHEHUI: MOJCTaHOBKA, alredpanyeckoe 4
HepaBeHCTBa. CHCTEMBI CJI0’KEHUE, BBEJEHNE HOBBIX IIEPEMEHHBIX.

YPaBHEHHH 1 HEPABEHCTB. | Perrenie MPOCTEHINNX CHCTEM YpaBHEHHil C IByMs HEH3BECTHBIMU. Pemrenue 4
CHCTEM HEPABEHCTB C OAHOW NIEPEMEHHOM.
Hcnonp3oBanue CBOMCTB M rpapukoB (YHKIUI HpU pEIIeHUU ypaBHEHUN U 4

HCPABCHCTB.
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Meton unHTepBanoB. M300paxkeHne Ha KOOPIWHATHOW IUIOCKOCTH MHOXECTBA
pelieHuit ypaBHEHUI U HEPABEHCTB C JBYMsI IEPEMEHHBIMU U UX CUCTEM.

IIpuMeHeHne MaTeMaTUYeCKUX METOAOB JUIsl PELICHUS COJIEP KAaTENIbHBIX 3a1ad
U3 pa3MYHbIX 00JacTeill HAyKH M MPaKTHKU. MHTeprperanus pe3ynpTara, y4yer
peabHBIX OTPAHUYECHUM.

PaLII/IOHaJIbHBIe, HppalOHAJIbHBIC YPABHCHUA U CUCTCMBI. MCTOI[BI peICHUA

IIpakTuyeckoe 3anaTue Ne 27 PemeHue pa3anuHbIX BUJOB YpaBHEHUM

TJIABA 10. 9JIEMEHTBI TEOPUU MHOXKECTB 1 MATEMATHYECKOM JIOT UKA

Tema 10.1. Bunbl muoxecTB. CriocoObl 3a1aHus MHOXKeCTB. Onepalny HajJ MHOKECTBAMHU.

DIIEMEHTBI TEOPHU HctunHbIe U 10KHBIE BhICKa3bIBaHUs. Oniepaliny HaJ BbICKa3bIBaHUSIMU. CBSI3b
MHOXXCCTB 1 BbICKA3bIBAHUSA C MHOKECTBOM.

N | B|OIN| D>

MaTCMaTHICCKOM JIOTHUKH | 3axonpl JIOTMKH. PelieHWe JOrMYecKuX 3a/ad C HCIOJb30BAaHHEM KpYroB
Oitniepa. Y MO3aKIt0UEHUs

CamocrosiTesibHas padoTa 00yYarouuXxcst

75

CamocrosrenbHas pabota o riase 6 [leppooOpas3Hast u nHTErpan
- co3lanue npoekra 1no reMe «IlepBooOpas3Has u MHTErpa» Win
- BBITIOJTHEHUE PadoT:
Co3nanue npesentanuu 1no reme «IlepsoobpaszHas u MHTETpam»
1. Joxman o teme «IlepBooOpa3Hasi u MHTETpa»
2. CocraBieHHe KpoccBopaa wiu Tecta 1no teme «IleppooOpasHas u HHTErpamn
3. Cocrapnenue coopruka popmyin mo Teme «IlepBoodpaszHas u UHTETpa»
JlomanrHsist KOHTpoJibHas paboTa 1o Teme «llepBooOpa3Has u MHTETpa»

15

CamocrosrenbHas padora 1o riase 7 CreneHHas, okas3areiabHas U Jorapupmudeckas GyHKIUN
- co3/1aHue MpoekTa 1o TeMe «CTeneHHas, mokas3arenbHas 1 JorapupmMuueckas QyHKIUN» WINA
- BBITIOJTHEHUE PadoT:
Co3nanue npe3eHTanuu 1no reMe «CTeneHHas, nokasareiabHas U Jjorapupmudeckas GyHKIUN»
1. Hoxuan no teme «CreneHHas, okasaTejabHas U JJorapupmuueckast QyHKIIHI
2. CocrtaBieHHe KpOCCBOp/AA WM TecTa Mo TeMe «CTeneHHast, nokasareiabHas U JorapupMuieckas

GyHKII
3. CocraBnenue coopHuka popmyn 1o reme «CTeneHHas, mokasarenbHas 1 JorapupmMuuecKas

byHKIIAN

15
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JlomamnHsst KOHTpoJibHasA padoTa o teme «CTeneHHasl, mokazareiabHas v Jorapudmuueckas GyHKIUN»

CamocrosrenbHas padora 1o riase 8§ KomOuHaTOpHKa, CTaTUCTUKA U TEOPHsI BEPOATHOCTEH
- co3JaHue rnpoekTa 1o reme «KomOnHaTopuKa, CTaTUCTUKA U TEOPUSI BEPOATHOCTEW) WU
- BBIIOJIHEHUE paloT:
Co3nanue npe3enTanuu no remMe «KomOnHaTOpHKa, CTATUCTHKA U TEOPUS BEPOSITHOCTEH»
1. Hoxnan no reme «KomMOnHATOpHKa, CTATUCTHKA U TEOPUS BEPOSITHOCTEH»
2. CocraBneHne KpoCcCBOpAA WK TecTa o TeMe «KoMOnHaTOpHKa, CTATUCTHKA U TEOPHSI BEPOSTHOCTEH»
3. Cocrasnenue coopHuka ¢popmyi no reme «KomMOMHATOpUKA, CTATUCTUKA U TEOPUS BEPOSITHOCTEN»
JlomarHsist KOHTpOJIbHAs paboTa 1o TeMe «KomMOnHaTopHKa, CTATUCTHKA U TEOPHS BEPOSTHOCTEI

15

CamocrosrenbHas padora 1o rinase 9 YpaBHeHus u HepaBeHCTBA. CUCTEMbI ypaBHEHHM U HEPaBEHCTB.
- CO3JJaHM€ MTPOEKTa 10 TeMe «Y paBHEHUS U HepaBeHCTBA. CUCTEMBI YpaBHEHUN U HEPABEHCTB)» UJIU
- BBIIOJIHEHUE paloT:
Coznianue npe3eHTanuu 1o TeMe «YpaBHeHUs U HepaBeHCTBAa. CUCTEMbl YPaBHEHUM U HEPABEHCTBY
1. Hoxnan no teme «YpaBHeHUs U HepaBeHCTBAa. CUCTEMBl ypaBHEHUH U HEPABEHCTB»
2. CocraBneHHne KpOCCBOP/IA WIIM TeCTa 10 TeMe «Y paBHEHUS 1 HepaBeHCTBAa. CHCTeMBbI ypaBHEHUH 1
HEPaBEHCTBY
3. CocraBnenue coopHrka GopmyI 1o Teme «YpaBHEHHs U HepaBeHCTBAa. CHCTEMBI ypaBHEHHN U
HEPaBEHCTB»
JlomaniHsst KOHTpoJIbHAs padoTa 1o TeMe «YpaBHEHUs U HepaBeHCTBA. CUCTEMBbl ypaBHEHUN U HEPABEHCTB»

15

CamocTosrenbHas padora 1o riase 10 D1eMeHTbl TEOpUH MHOKECTB U MaTEMAaTUYECKOM JIOTUKH.
- CO3/1aHUE MPOEKTA 10 TeMe « Y paBHEHUs U HepaBeHCTBAa. CUCTEMbl YpaBHEHUH U HEPABEHCTBY MU
- BBITIOJTHEHUE PadoT:
Co3naHue npe3eHTaluu 1o TeMe «JIEMEHThl TEOPUH MHOKECTB U MaTeMaTHUECKON JTOTUKH»
4, ZIOKJ'Ia)I 10 TeMe «IJIEMEHTEI TECOPHUU MHOXKECTB U MaTeEMaTUYECKOM JTOTHKH
5. CocraBneHne KpOCCBOP/Aa WK TeCTa 10 TeMe «JIEMEHThI TEOPUU MHOXKECTB U MaTeMaTH4eCKOH
JJIOTUKHN»
6. CocraBnenue coopHuka GopMyI 1o TeMe «IIEMEHTHl TEOPUN MHOXKECTB M MATEMAaTHUECKOM JIOTHKI»
HOM&HIHS[S[ KOHTPOJIbHAA pa60Ta o TeMe «IJIEMEHTHI TCOPHUU MHOXKECTB U MaTeMaTUYeCKOH JTOTHKH»

15

IIpomeskyTounas arrectauus (3xk3aMeH 1 u 2 cemecTp)
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3.3. XapakTepuCTHKA OCHOBHBLIX BH/IOB JIeSITeJILHOCTH O0YyYAIOIIMXCS HA YPOBHe Y4eOHBIX JeiicTBHMii (10 pa3nesiaM coJep:KaHus
Y4eOHOH TMCHUIIMHBI MATEMATHKA)

HaumenoBanue pa3jaesioB

XapakTepuCcTHKA OCHOBHBIX BUJI0B YU4eOHOI 1eSITeJIbHOCTH

IIpenmerHbie MeTanpeamMerHbie JIMYHOCTHBIE
I'TIABA 1. YUCJIOBBIE Crpoutb rpaduk uyucinoBoi QyHKUHMH, To4ykuHa | Baaxerb CTaHIAPTHBIMU | BbIpamaThb CBOU
OYHKIUUN KOOPJMHATHOM IJIOCKOCTH IpueMamu MOCTPOECHUS | MBICJIM B YCTHOH U
Boruucasth JIEKapTOBBl  KOOPJIWHATBI TOYEK | IPAQUKOB YHUCIOBBIX (PYHKIMH. MACbMEHHOU peyH.
YUCJIOBOM  OKPYXXHOCTH. Branerp NOHATHAMHU Caymarb 1 BCTynarb
cMHyca, KOCHHYyca, TaHreHca M KoraHreHca, | OcymecTBiasTh IIOUCK | B JIMaJIor,
HaxoauTh UX 3HAYCHUSA MHGOPMAIMU 7 BBINOJHEHUS y4acTBOBaThb B
Haxoauth 3HaueHue (QYHKIUH, COOTBETCTBYIOIIEE | yICOHBIX 3aaHHM C KOJUIEKTUBHOM
apryMEHTY ¥  apryMeHT, COOTBETCTBYIOIIHIA | UCIIOJIB30BAHUCM y4e0HOM | 00CykKICHUH TPOGIIEM.
3HaYeHHUIO QYHKINH JUTEPATYpPBI
OnpenensiTe cBoiicTBa (QyHKIHMH MO TpaduKky, H
CBOMCTBA (DYHKITUH, 3aJaHHBIX aHATUTUICCKU
I'JTABA 2 HN300pamxars 4NHCIOBYIO OKPYXHOCTb, TOYKH U | AeKBATHO HCnob30BaTh | COCOOHOCTHL  BeCTH
TPUTI'OHOMETPUSA JyTU Ha YUCIOBOM OKPYKHOCTH, HAXOAUTH YMCIIO, | PEYEBBIE CPEICTBA Ul PELICHHUS | JUAJIOr C  OPYTUMU
COOTBETCTBYIOILIEE TOYKE u TOYKY, | pa3JIMYHbIX ~KOMMYHUKATUBHBIX | JIOJbMHU, JIOCTUTAaTh B
COOTBETCTBYIOIYIO YHCITY 3a/7a4; BJIQJeHHMe YCTHOW U | HEM
BopruucasaTs  A€KapTOBbl  KOOPJAMHATHI  TOYEK | MMCbMEHHOM pEuYbl0; CTPOMTH | B3aMMOINOHUMAHMS,
YUCJIOBOM  OKPY)KHOCTU. Bianerp MNOHATHSAMHU | MOHOJIOTHYECKOE  KOHTEKCTHOE | HAXOAHMTh obmue
CHHYyCa, KOCHHYyCa, TaHIM€HCa U KOTAHIEeHCa, | BBICKa3bIBaHME. eI U COTPYIHUYATh
HaxXoJuTh uX 3HaueHus IlepeBoanTh U3 rpagycHOll | AleKBaTHO, TOYHO M | JUIS UX JOCTUXKEHUS.

MeEpBbI yIJia B paIiaHHyIO MepY U Ha000POT. nocje0BaTe/ibHO oToOpaxarh | Co3HaTe1bHOE
3anucbiBaTh OCHOBHbIE TPUTOHOMETpPUYECKHE | B peuu (onucaHue, oObSICHEHUE) | OTHOLIEHHUe K
TOXKJIECTBA W TPUMEHATh HX MPH BBIUMCICHUAX | COJIEpIKaHUE COBEPIIAEMBIX | HEIPEPHIBHOMY
CHUHYyCa, KOCMHYCa, TaHT'€HCa U KOTAaHI'eHCa 4ucia | AeWCTBUM, Kak B opMe rPOMKOH | 00pa30BaHUIO KaK
(yrmna). COLMAJIN3MPOBAHHON PeYU; TaK U | YCIOBHIO  YCIICHIHOMN
®opmy.upoBaTh NpaBUIo padboThl ¢ GopMynamu | B popMe BHYTPEHHEN peul, Kak B | mpopeCCHOHATBHON |
MPUBE/ICHNUS, BBITOJIHSTD MpeoOpa3oBaHus | yCTHOW, TaK W B MHUCbMEHHOW | 0OIIECTBEHHOMN
BBIPAKCHUI. peun. JEATEIbHOCTH
DopMyIMPOBATh ONPEACICHUS W CBOMCTBA | YMETh aHAJIM3UPOBATH,
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TPUTOHOMETPUYECKUX (YHKIUH, aHaAIU3UPOBATh,
YUTATh U CTPOUTH TpaduKU.

Haxoauthb nepuos GyHKIUH.

BoinoanaTs npeodpazoBanus rpagukon. Pemarth
MPOCTEUIINE YPABHEHUS C MOMOIIBIO OKPYXHOCTH
Y TaOJUIIBI 3HAYCHUI.

Baagers cTaHAapTHBIMH TpUEMaMHU  pPELICHUS
TPUTOHOMETPUYECKUX YPaBHEHUM.

3anucbiBaTh (QOpPMYJBI, HCIONB30BATh HUX IS
BBIYHCIICHUI U MPEe0Opa30BaHUI BhIPAKESHU.
BbinosHATL mpocrteiinue  mpeoOpa3oBaHUS U

KPUTHYECKM  OLEHMBATh U
HHTEpPNPeTHPOBATH
nH(pOpMALIHIO.

Crpourn JIOTUYECKOE
paccyxJaeHue, BKJIIOYAIOLIEE
YCTaHOBIICHHE
IPUYMHHOCIIEACTBEHHBIX CBA3CH.
HNmern npeacTaBjIeHue 0
BO3HUKHOBCHUU, PasBUTHUHU u

IIPUMEHEHNUU TPUTOHOMETPHH.
IIpoBoaMTH NPUKUAKY U OLEHKY

BBIYHCIICHUS] TPUTOHOMETPUUYECKUX BBIPAKEHUMN. pe3ybTaToB BBIUUCIICHUH,
AHAJIM3UPOBATH MPUYHHBI
JIOTIYIIEHHBIX OIHUOOK.
I'JIABA 3 DopMyIHPOBATH MIOHSTHE npenena | AHAJIU3UPOBATH u | BHocHTBH
MNPOU3BOJHAS MOCJIEIOBATEILHOCTH,  TOHSATHE  MPOU3BOJIHON | OCMBICJAUBATH TEKCT 337a4M, HAa | HEOOXOAUMBIC
®OYHKINN GyHKIINH. OCHOBE KOMOWHHUPOBAHHUS paHee | KOPPEKTHBBI B

Haxoauth mnpousBojHbIE HpocTeHIINX (QyHKIUH,
UCIIOJIb3Ysl AIITOPUTM.

IIpumensite npaBuia TudepeHIpoBaHNs TIPH
HaXO0KJICHUU TPOU3BOJHON (PYHKLIUU
DopMyJIHMPOBATH ITOHATHE

reOMETPUYECKOr0o M (PU3UYECKOro  CMbIcia
npou3BoHON (pyHKIMU. Mcnob30BaTh aaropuTm
COCTaBJICHUS] YpaBHEHHS KacaTelbHON K rpaduky

GyHKIIIH.
Hcnoab3oBaTh TOHATHE CBA3M  BO3pAcTaHus,
yObIBaHUSA (DYHKIMM M TPOU3BOAHON (YHKIHUU.
O0bsACHATH U3yueHHbIE MIOJIOKEHHUS Ha
CaMOCTOSITENIbHO ~ TOJOOpaHHBIX  KOHKPETHBIX
npUMepax.

DopmMyIMpPOBaTh MOHATHE HKCTpeMyMa (YHKIHU.

W3YYEHHBIX  QITOPUTMOB M
Croco0OB  JCHCTBUA  pemiaTh
HETHITOBBIC 331a4H.

O0bsicHATH U3Y4YCHHBIC
HOJIOKEHHUS Ha CAMOCTOSITEIbHO
0JOOpaHHBIX KOHKPETHBIX
npuMepax.

OcyuecTBasTH MTOUCK
uHpOpMalUU JI  BBITOJTHEHHS
y4eOHBIX 3aJJaHUH C
WCTIOJIh30BaHUEM
JUTEpaTyphl

yaeOHOI

JEeUCTBUE TIOCJIe €ro
3aBEPIICHHS HA OCHOBE
€ro M yuera Xapakrepa
CIIEJIAaHHBIX OIINOOK
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OcyliecTBaAATH  HCCIIEIOBAHUE
MOHOTOHHOCTb M 3KCTPEMYMBI.
[IpuMeHAT, TNPOU3BOIHYIO K  HCCIEIOBAHUIO
¢byakuun. CtpouTh rpaduk QYHKIHH ¢ TTOMOIIBIO
MIPOU3BOAHOM.

Haxonuth ckopocTh Tmpouecca 1o (Gopmyie,
UCTIONB3YS (PU3NIECKUN CMBICIT TIPOU3BOTHOM.
CdopmupoBars TOHATHE HanOOoJIbIIErO,
HAMMEHBIIIETO 3HaYeHUE (DYHKIMH HA TIPOMEXKYTKE.
Haxonuth HamOonbpliee, HauMEHBIIEE 3HAYCHHE
(GyHKIIMHM Ha OTpPE3Ke.

byHKIMM  Ha

I')IABA 4
ITAPPAJIAEJIBHOCTDb 1
NEPIIEHAUKYJIAPHOC
Th B IIPOCTPAHCTBE.
BEKTOPBI B
ITPOCTPAHCTBE.

@DopMyJMpPOBaTL M [0Ka3bIBaThb TEOPEMBl U
CBOWCTBA, (POPMYIUPOBATH OIPEACICHHUS.
IIpuMeHATh M3y4EHHBIE TEOPEMBI U CBOMCTBA IIPU
pEILICHNH 3a1a4.

PacnoznaBaTte M M300pa)aTh Ha PUCYHKax Yroj
MEXIY MPSMOH U IIIOCKOCTBIO, ABYTPAHHBIC YIJIBL.
H300paxkaTh NpoCTpaHCTBEHHbIE (UIYPbl UM HX
IIPOEKIMHU Ha IUIOCKOCTb.

HaxoauTes B OKpyXKarolleM MHUpE MapauleibHbIE U
NEePIEHIUKYIISIPHBIE TUIOCKOCTH U NPSMBIE.
BepimonHsATe  OEHCTBHA ¢ BEKTOpaMu B
IIPOCTPAHCTBE, UCIIOJIb3Ysl OCHOBHBIE ITPABUJIA.

Hcnoas3oBats MeTOn KOOpAUHAT MpUu PCHICHUU
3aaa4 Ha BBIYMCICHUA U 10KA3aTCJIILCTBA.

Haxoauth B TekcTe Tpebyemyro uH(OpMaIHIO;
OTIPEIECTISAITh TEMY M TIIABHYIO MBICIIh TEKCTA.
PemaTp 3371241 Ha OCHOBE U3YYEHHOTO MaTepuarna.

MopeaupoBaTth

F€OMETPUUYECKHE OOBEKTHBI
UCTIOJNB3YS TOTOBBIC
KOMITBIOTEPHBIC TPOrPaAMMBbI
OcyuecTBasiTh MOMUCK

HEoOXouMoNH MH(pOPMALUU IS
BBINOJIHEHHSI YUEOHBIX 3a1aHUH.
AHaJIM3MPOBATH u
OCMBICJIUBATh TEKCT 3ajauH,
nepedopMyIUpOBaTH YCIOBHE,
MOJEJHPOBATh  YCIOBHE W
CTPOUTB JIOTHYECKYIO LIETIOUKY.
Ymernb dbopMynupoBaTh "
yIepKUBaTh yueOHYI0 3a7a4y;
peoOpa3oBHIBATh MPAKTHUECKYIO
3aJayy B II03HABaTENIbHYIO;
CTaBUTh HOBBIC Y4EOHBIE 3a/1a4M
B COTPYAHUYECTBE C YUUTEIIEM.
IpumensThb yCTaHOBJICHHBIE
npaBuja B IUIAHUPOBAaHUHU
crocoba perieHus;

AJIeKBaTHO
HCIOJb30BATH  pevb
JUISl TUTAHUPOBAHUS U
perynsuuu cBOEi
JesTeTbHOCTH,
HCII0JIb30BaTh peyb
JUTSL PETYIISIITUU CBOETO
JEUCTBUA.

CTaBUTh BOIIPOCHI;
oOparaTbes 3a
MTOMOIIIBIO;
dbopMyIMpOBaTH CBOU
3aTpyAHEHUS;

npeaiaratb IOMOILb
u COTPYAHHUYECTBO;
NPOABJIATH
AKTHUBHOCTb BO
B3aUMOJCUCTBUU  JJIA
peneHus
KOMMYHUKATUBHBIX
3a/1a4
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BriOuparn JIEUCTBUS B
COOTBETCTBUHM C IIOCTaBIICHHOM
3aJa4el U YCIOBUSMHU €€
peanu3aiuy;

onpeaefATh
IOCJICAOBATECIILHOCTh
IPOMEKYTOUHBIX nenem H
COOTBETCTBYIOIIMX UM JEUCTBUI
C YYETOM KOHEYHOr'0 pe3yybTaTa;
COCTABJISATDH TUIaH "
ITOCJICIOBATEILHOCTE  JICHCTBUM;
npeaBuAeTb YPOBEHb YCBOCHUS

3HAHUH, ero BPEMEHHBIX
XapaKTEpUCTHK; IIPEIBUJIETH
BO3MOKHOCTH MOJIyYEHUS
KOHKPETHOI'O

pe3ynbTaTa py PEeLICHUH 3a1a4u
OCYLIEeCTBJSATH  WUTOTOBBIA U
MTOIIArOBBII KOHTPOJIb o
pe3yibTary; OCYILECTBIIATh
KOHCTAaTHP YOI u

MIPOTHOZUPYIOUIUN KOHTPOJIb IO

pe3ynpraTy U IO  Ccrocoly
JEUCTBHS.

OcyuecTBasTH
KOHCTAaTHPYIOIINI u

MPOTHO3UPYIOLIHUN KOHTPOJIb IO
pesyapTaTy W 1O  CHoco0y
EUCTBU.

cIymiaTh U BCTYNaTh
B JIMAJIoT,
y4acTBOBATH B
KOJIJICKTHBHOM
00CyXIeHUH TPOOIIEM.
YunThiBaTh  pasHble
MHEHHUSI U CTPEMUTHCS
K KOOpIMHAIINH
pa3IMYHbIX MMO3ULUN B
COTPYJIHUYECTBE.
IHonumars
uHpopmaruto,
IPEJICTABICHHYIO B
TEKCTOBOM bopme;
OTJIENISTh HOBOE
3HaHUE OT U3BECTHOIO;
CTaBUTh BOIPOCHl K
TEKCTY W HUCKaTh
OTBETHI Ha HUX.
OpueHTHpPOBATH B
CUCTEME 3HAHUI;
BBITIOJIHATh ~ aHAJM3,
IPOU3BOJIUTH CUHTE3.

I'JIABA S.
MHOI'OTPAHHUKHU N
TEJIA BPAIIEHUA

Pacno3HaBaTthb Ha YCPTEIKaX, pUCYHKAX U MOACIIAX
MMPOCTPAHCTBCHHBIC reoOMCTPHUICCKUC (I)I/Il“ypbl,

KoHpUrypauuu Guryp.

Hcnoab3oBaTh KOMIIBIOTCPHOC
MOJCIINPOBAHUC
U OKCIICPpUMCHT [UJId UH3YUCHUA

BeIpaxarthb CBOHU
MBICJIA B YCTHOU H
MMACbMEHHOU peuu.
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IIpuBoANTHL TPUMEPHI AHAIOTOB I'€OMETPUUYECKUX
Guryp B OKpy>xaromem Mupe.

H300pakaTbh NMpPOCTPAHCTBEHHBIE T'€OMETPUIECKUE
Gurypsl U MX KOH(PUIYpalHH C HCIIOJI30BAHUEM
YEePTEKHBIX HHCTPYMEHTOB.
®opMyIUpPOBATH  OIpECIICHUE
OUPaMUIbI, WX DIIEMEHTOB H
KOHCTPYKTUBHOW OCHOBE.
HccaenoBath W ONKMCHIBATH  CBOWCTBA
IPOCTPAHCTBEHHBIX TE€OMETPHUYECKHX  (uryp,
UCTIONB3Ys IKCIIEPUMEHT, HaO0IeHNE,
u3mepenne. Haxoamtb B OKpyXarolieM Mupe
IPOCTPAaHCTBEHHBIE CHMMETPHYHBIE (DUTYPHI.
N3o6paxaTs CHMMETPHYHBIC
npocTpaHcTBeHHbIE purypsl. PemaTsp 3a1aun Ha
HaXO0KJeHUE Ha JI0Ka3aTenbCTBO, Ha
BBIYUCIICHHE JJIMH, YIJIOB, Ha IOCTPOEHUE
CEUEHUH MHOTOTPaHHUKOB, TeJ BpaIlECHUs.
®opmMy.IHpoOBaTh  ONpeJeNeHue  LUIMHIPA,
KOHYca, cepbl U IMapa, uX 3JIEMEHTOB.

Bblpa:kaTh OIHHM €IWHWIBI HW3MEPEHUs uepes3

IpU3MBL U
BUJIOB HA

JIpyrue.

®opmyIupoOBaTH olpesieTIeHue TUTOLIA TN
MOBEPXHOCTH, 00bEMa Tea.

HccaenoBarb 3aKOHOMEPHOCTH MEXTY

dopMmynaMu TUIOMIAACH TIOBEPXHOCTEH H  UX
o0beMaMu
Pemarn 3a1ayd Ha HAXOXKIEHHE Ha IUIOIIAJEH
MOBEPXHOCTH U OOBEMOB MHOTOTPaHHHUKOB, TEI
BpaICHHUSI.

CBOMCTB FeOMETPUUECKUX
00BEKTOB.

AHAJIM3UPOBATH u
OCMBICJIMBAThL TEKCT 3aJauu,
nepegopmyIMpoBaTh YCIOBHUE,
U3BJICKATh HEOOXOAUMYIO
uHbOpMaIIMIO, MOJeJHPOBATH
YCIOBHE C IIOMOIINBID  CXEM,

PUCYHKOB, CTPOMTB JIOTHYECKYIO

LEIIOYKY paccyXIeHui,
KPUTHYECKU OLICHUBATH
MTOJTy4YECHHBIN OTBET,
OCYLIECTBJISATh CAMOKOHTPOJIb,
NPOBePSATH OTBET Ha
COOTBETCTBUE YCIOBUIO.
PaccmarpuBarthb CEUYEHHUS
MIPOCTPAHCTBEHHBIX ¢uryp,
IOJTy4aeMble nyTeM
MIPEIMETHOTO W
KOMITBIOTEPHOTO

MOJICTTUPOBAHUS, ONPEIEISITh WX
BH]I.

OcyuecTBasITH MTOUCK
HeoOxomuMoi uHpopManuu IS
BBITIOTHEHUS YU€OHBIX 3a/IaHUH C

UCIOJIb30BAHUEM y4ueOHO
JUTEPATYPHI.

Hckartp Hanbonee s hexTUBHBIC
CIocoOBbl  pelIeHHus 3aJad B
3aBHUCUMOCTH OT  KOHKPETHBIX
YCIIOBUH.

Crpoutn peyeBoe

Caymartb ¥ BCTynarTh
B JIAAJIoT,
y4acTBOBaTh B
KOJIJIEKTUBHOM
00CyX/IeHUH TPOOIIEM.
YuuThIiBaTh  pasHbIC
MHEHHUS U CTPEMHTHCS
K KOOPIUHALIHH
pa3IMYHbIX MMO3UIUN B
COTPY/IHUYECTBE.
JdoropapuBarbcss U
NPUXOTUTH K

o0uiemy pEIICHUIO
COBMECTHOM
JEATEILHOCTH, B TOM
YuClie B  CHUTYyallHH
CTOJIKHOBEHUS
WHTEPECOB.
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BBICKa3bIBAaHUE B
MMCbMEHHOHU (hopme.

YCTHOU H

OcymecTBJasITb  UTOTOBBIM U
IIOLIArOBbII KOHTPOIIb 1o
pe3yibTaTy.

[Ipu BBIITOJTHEHUH

BBIYNCIINTCIIbHBIX OHepaIII/Iﬁ
ucnoJas3oBath Microsoft Excel,
IOpUd [PE3EHTAlUH BBIBOIOB —
Microsoft Power Point.

I'JIABA 6. @opMyJIMPOBaTh OIPENICICHUE IepBOOOpa3HOH, | PasBepHyTo 000CHOBBIBATH
ITEPBOOBPA3HASA U HEONPEIEICHHOT 0 UHTErpasa. CYXKJICHH, NPUBOAUTH
HNHTEI'PAJ BohruucaaTs  nepBooOpasHyl0 s CYMMBI | JIOKAa3aTEIbCTBO.

(GYHKIMH, UCII0JIB3YS CIIPABOYHBIE MATEPUAIIBI. OcymecTBasaTh IIOMCK

Hcnoab30BaTh yMEHHE HAXOIUTH NMEPBOOOPA3HYIO | HHPOPMAIIUK IS BBITOJHCHHS

JUI CyMMbI (DYHKIMH, MTPOU3BEACHNS (PYHKIUHM Ha | y4eOHBIX 3aJlaHHId C

YHUCJIO, UCIOJb3ys  CIPAaBOYHBIE  MaTepHalbl. | HCIOJIb30BAHUEM y4eOHOMI

IIpumensaTs CBOMCTBA HEONPEIEIEHHBIX | JINTEPATyPhI

UHTErPAJIOB B CIIOKHBIX TBOPYECKUX 3aJaHUAX.

DopMHupOBaTH MIOHATHE OINPEJIETICHHOT O

uHTerpana, popmyny HproTona-

JleiiOHMIIa, KpUBOJIMHEHHOM Tpaneuuy.

Bo14ucjasaTs ONpeneneHHblid HHTETpal Il CyMMBI

(GYHKIMH, UCTIONIB3YS CIIPABOYHBIE MATEPUAIIbI

BbINOJHATL HaxoXJAeHHEe IUomaad  (urypsl,

OTPAaHUYEHHYIO JIMHUSAMU.

IIpuMeHATD TMOHATHE HHTETpalia B IPUKIATHBIX

3a/1a4ax.
I'TABA 7 CTEIIEHHAS, | Pacno3HaBaTh KOpPHM HaTrypainbHOM creneHu u3 | McmoJb3oBarb roToBble | BBITH TOTOBBIM K
INOKA3ATEJIBHASA U YHUCJIa U UX CBOWCTBA; CTENEHU C PALMOHAIBHBIMHU | KOMIIBIOTEPHBIE IIPOrPaMMBbl JJIA | CAMOCTOSATEILHOMY
JOI'APUOMUNYUYECKAS NOKa3aTelsIMM, HUX  CBOHCTBa;  CTENEHM  C | IpeoOpa30BaHUs PALUOHAIBHBIX, | IIOMCKY MeToda
OYHKIHUHU JCHCTBUTEIIbHBIMU ITOKA3aTENSIMH. Yurarh | MPPAlIMOHAILHBIX  CTENCHHBIX, | PEHICHUS] MPOCTEHIINX
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CBOMCTBA KOpHEH U3
CBOMCTBA CTEIICHHU C
panMOHaIbHBIMU I10KA3aTEIAMU

HAaTypaJbHOW CTEIICHH,

BbINOJIHATL JEUCTBUS C KOPHSMH HaTypaJIbHOU

CTCIICHH, CTCIICHH c paloHaIbHBIMU
IIOKAa3aTesIMM, CTENEHHW C  JEHCTBUTEIIBHBIMU
IIOKA3aTEeISIMH.

OO0bsACHATL TOHATHE Jorapudma, CBOICTBa
jgorapudma,  JECATHYHBIE W  HATypaJbHbIC
J0TapupMBL.

IIpumensaTs OCHOBHOE JorapupmMHUecKoe
TOKJECTBO pu peleHun BBIPAKCHUM.
®opmyaupoBaTh U 3allUChIBATh  IIpaBHIA

neicTBuil ¢ sorapupmMamu.

IIpeoGpa3oBbIBaTh aaredpanyeckue
BBIPa)KEHUS, palluOHAJIbHBIE, HPPAL[IOHAIBHEIE,
CTETEeHHbIE, I0Ka3aTeIbHbIE U JIorapu(pMUIecKue
BBIP)KEHUSI.

MOKa3aTEeIbHBIX u
norapu(pMHUECKUX BBIPAKECHUH.
IMosb30BaTHCA JONOJIHUTENBHON
Y CIIPABOYHOM JIUTEPATYPOM P
npeoOpa3oBaHUU PALIMOHANIBHBIX,
HUPPALMOHATIBHBIX CTETICHHBIX,
MOKa3aTeJIbHBIX 1
norapu(pMUUECKUX BBIPAKEHUH.
Baajgerb cTangapTHBIMU
pUeMaMU PELICHUS
palMoHaIbHBIX,
UPPALMOHAIBHBIX CTEIIECHHBIX,
MOKa3aTeJIbHBIX U
aorapu(pMUUECKUX BBIPAKEHUH.

anreOpanvecKux
BBIPAXKEHHUI,
CoJepKalIuX  KOpHH,
CTETICHH, JIOTapu(PMBL;

Hcnoan3oBars
npuoOpeTeHHbIE
3HAHUS W YMCHHS Ha
3aHSITHSIX
npo¢eCcCHOHATHLHOTO
IUKJIa u
MOBCE/IHEBHOM JKU3HH.

T'JIABA 8
KOMBHUHATOPHKA,
CTATUCTUKA "
TEOPUS
BEPOSITHOCTEM

Pemars mnpocreline KOMOMHATOpHbBIE 3a/adyM
MeTosioM  repebopa, BblpaxkaTb  U3BeCTHbIE
¢dopmynbl; BbIUMCEAATHL B MPOCTEHMIINX Cllydasx
BEPOSITHOCTH COOBITUI Ha OCHOBE
[IOZICUETa YHCIIA UCXOI0B;
IlpeacraBisATh, aHaIU3  pealbHBIX
JAHHBIX B BHJIE IUArpaMM, IpaduKoB;
AHaTU3MPOBATh NH(POPMAIIIO
CTaTUCTUYECKOIO XapaKTepa.

YHCJIOBBIX

CocTaBiasiTb IJIaH  peEUICHUs
3a7a4m;

BrITH TrOTOBBIM K
CaMOCTOATEIIBHOMY IIOUCKY

METO/Ia pelIeHUs] BEPOSITHOCTHOM
3a7a4H;

HUcnoab3oBarb TOTOBBIE
KOMIIBIOTEPHBIE NPOTPAMMBI IS
aHanu3a uHbopMaIuu
CTaTHUCTUYECKOIO0 XapakTepa U
ITOCTPOEHUS rpaduxoB "
uarpamm.

Hcnoab3oBaTh
pUOOpeTEeHHBIS
3HAHUSI W YMEHUS B
MPAKTUYECKOU
JIeITeILHOCTU i

IMOBCETHEBHOM KH3HU.
BBITH FTOTOBBIM
OTCTaMBaTh CBOIO
TOYKY 3pEHUS IPU
pereHuu
BEPOSITHOCTHBIX 3a]1a4,
MIpU aHAJTN3e
UHpOpMaLIUU
CTaTHCTHYECKOT'O
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Xapakrepa.
Haxoauthb
JIOTIOTHUTEIIbHYIO
UH(pOPMAIIHIO
pelieHus
BEPOSITHOCTHBIX
IPaKTUYECKHX 3a/1a4.
CdopmupoBarb
OCHOBBI ~ JIOTHYECKOTO
MBIIICHUS JUISt
peLeHus
BEPOSTHOCTHBIX 3a/1a4.

JJIA

I'JIABA 9 YPABHEHUS U
HEPABEHCTBA.
CUCTEMBI
YPABHEHUI U
HEPABEHCTB.

IIpou3BoauTL paBHOCHUIIBHBIE NEPEXOIBI C LEIBIO
YIPOILEHUs] yPaBHEHUI, HEPABEHCTB.

BbINOJHATL TPOBEPKY HANAECHHOIO pELICHHUS C
IOMOIIBIO  TOJCTAHOBKM U ydeTa O0JIacTH
JOIMyCTUMBIX 3HadyeHuil. IIpenBuaeTs BO3MOXKHYIO
HOTEPI0 WJIM IMPHUOOpETeHHEe KOpPHS U HAXOAMTh
IyTH BO3MOYKHOT'O n30eraHus OLIMOOK.
IlpuMeHATL  OCHOBHBIE  METOABI  pELICHUs
areOpanyeckuX YypaBHEHMH: METOJ| Pa3NIOKEHHS
Ha MHOXWUTECIM M METOJ BBEICHUA HOBOU
IIEPEMEHHOM.

Pemate IIPOCTBIE TPUTOHOMETPUYECKUE,
MoKa3aTelbHbIe, JIOTapu(pMUUECKHe, palliOHaIbHbIE
Y UPPALMOHAJIbHBIE YPaBHEHHUS.

IlpuMeHATHL CTaHIAapTHBIE IPUEMBI  PEILIEHUs
palMOHAIBHBIX, UPPALMOHAJIBHBIX, ITOKA3aTEIbHBIX,
J0rapupMHUECKUX u TPUTOHOMETPUYECKUX
HepaBeHCTB. Pemiarb  HepaBeHCTBA  METOIOM
UHTEPBAJIOB.

Hcnoab3oBaTh cBOHCTBA U rpaduku QyHKIUN npu

Hcnoan30BaTh rOTOBEBIE
KOMIIBIOTEPHBIE IIPOTPaMMBbI, B
TOM YHCJIC JJIs TIOUCKA ITyTH
pellIeHus U WILTIOCTPaluu
peleHus: ypaBHEHUH U
HEPABEHCTB.

OnpeaensiTe NPUUNHBI
BO3MOXKHBIX HOTepI) NIIn
IpPUOOPETEHUS JIMITHUX PEUICHHH
" IIyTH I/ICHpaBJ'IeHI/ISI JAaHHBIX
OIINOOK.
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PELICHUN YPAaBHEHUI U HEPABEHCTB.

HN300paxkar, Ha  KOOPAMHATHOW  INIOCKOCTHU
MHOXECTBA PELICHUN YPAaBHEHHWM U HEPABEHCTB C
JBYMSI IIEPEMEHHBIMU.

Pemiate cucremsl ABYyX YpaBHEHMHM C JABYMs

HEU3BECTHBIMU rpaduyuecku, METOA0M
MIOJCTAHOBKHU, METOAOM  alre0panvyeckoro
CII0)KEHHS, METOA0M BBCIICHUS HOBBIX
[IEPEMEHHBIX. Pemars CUCTEMBI Tpex

YpaBHEHUH C TpeMs IEPEeMEHHBIMHU.

[IpuMeHsITL pa3nUyHBIE CIOCOOBI MPH PELICHUU
CUCTEM HEPABEHCTB, u300paxkaTh Ha
KOOPJIMHATHOM TJIOCKOCTH MHOKECTBA UX PEIICHUIN

T'JIABA 10 DJIEMEHTBI
TEOPUU MHOXECTB "
MATEMATHYECKOHN
JIOTUKMU.

OnepupoBaThb NOHIATUAMU: KOHEYHOE
MHO’KECTBO, 3JIEMEHT MHOKECTBA,

HOJMHOXECTBO, IIepeceueHue, 00bEINHEHHUE
MHOKecTB. OnepupoBaTh NOHATUAMU:
YTBEpXkKACHHUE, UCTUHHOE, JIOXKHOE YTBEP)KIEHUE,
OTpULIAHUE YTBEPKIACHUSI, KOHTPIIPUMED.
Haxonuthb nepeceyenne, 00beAMHEHNE MHOKECTB.
Pacnio3zHaBaTh MICTHHHOE, JIO)KHOE YTBEPKACHHUE,
olMOKY B yTBEepKIeHUAX. CTPOUTH HAa YUCIOBOM
IPSIMOM TOIMHOKECTBA YHCIOBOTO MHO>KECTBA

AHaJIM3MPOBATH U
OCMBICJIMBATh TEKCT 33/1a4d, Ha
OCHOBE KOMOWHUPOBAHHS paHee
W3Y4YEHHBIX  aJITOPUTMOB U
CcrocoboB  AeHcTBUSl  peliarhb
HETUIIOBBIE 3aJ]a4H.

OO0bsICHATH W3y4YCHHBIC
MOJIOKEHHST HA CaMOCTOSITEIbHO
0100 paHHBIX KOHKPETHBIX
puMepax.

OcyumecTBiasiTh TOUCK
uHbOpMalUU JUISL  BBIOJHEHUS
y4eOHBIX 3a/laHAN c
HCIIOJIb30BaHUEM y4ueOHO
JUTEpaTyphbl

BbITL TO0TOBBIM K
CaMOCTOATEIIbBHOMY
MTOUCKY MeToJa

peneHuss NpOCTEUIINX
3a/1a4;

Hcnoub3oBarb
npruoOpeTeHHbIe
S3HAaHUA W YMCHHA Ha
3aHATUAX
po(hecCuOHATILHOTO
[IUKJIal TOBCEAHEBHOM
JKHU3HU.
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4, YCJOBUS PEAJIM3ALIUU TPOT'PAMMBI JUCHUIIJIMHBI
4.1 MaTepuajibHO-TEXHHYECKOe o0ecredeHne 1 CHUTTUHbI
Peanuzanust yueOHOM AMCHUIUIMHBI TPEAINONAracT Haludue Y4eOHbIX KaOWHETOB
MaTeMaTHKH.
O6opynoBanne y4eOHOTO KaOWHETa W pabouymx MecT KaOWHeTa: TUIaKaThl, TaOJUIIBI,
KaJIbKYJISITOD, ayJUTOPHAs JIOCKA.
Texuuueckue cpencTBa 00ydeHUs: KOMITBIOTEPBI, MYJIbTUMEANIHAS anmaparypa.

4.2 YueOHO-MeTOAUYECKOe ofecnieyeHne TUCHHIITUHBI

OcHoBHas nuTeparypa:

1. Anmumos 1. A., Konsirun FO. M., Tkauésa M. B. u ap.Maremaruka: ainreOpa u Hayana
MaTeMaTHYeCKOro aHaiu3a, reoMeTrpus. Anredpa M Hauyaja mMareMarudeckoro anaiausza 10-11
kjacc. YueOHuk ba3oBelii u yriryonénnelil ypoBHu. — Mocksa: IIpocsemenue, 2023.

2. Aranacsn JI.C., byry3zoB B.®., Kanomues C.b. u ap.Maremaruka: anreOpa u Hadana
MaTeMaTHYecKoro aHanmsa, reomerpus. ['eomerpus. 10-11 xmacc. YueOuumk. ba3oBbiii u
yrayOnénnsiit ypoBau. — Mocksa: [IpocBemenue, 2023.

JlononHuTeNbHAS TUTEpATYpA:

3. bammakoB, Mapk MBanoBuu. MaremaTuka : y4eOHUK : JJii HCIIOJI30BaHUS B
oOpa3oBaTenbHOM Tpolecce obpazoBarenbHbX opranuszanuii CIIO / M. U. bammakos. - 8-e
u3a., crep. - Mocka : Akagemus, 2021. - 252, [1] c. - (IlpodeccuonansHoe oOpa3oBaHHE)
(O6meobpa3oBarenbHbIe AUCIUILTUHBI)

4. Jlucuukun, B. T. Maremaruka B 3amavax ¢ pemeHusmu / B. T. Jlucnukun, U. JI.
Conoseitunk. — 10-e uza., crep. — Cankt-IlerepOypr : Jlanp, 2023. — 464 c. — ISBN 978-5-
507-46662-7. — TexkcT : ameKkTpoHHBIN // 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 maremartuke. [IpakTUKyM JJIsl CTYJ€HTOB CPEIHUX CIEIHATBHBIX
yueOHbIX 3aBenenuit / B. B. 'apbapyk, B. U. Pogun, . M. ConoBseBa, M. A. IlIBapu. — 2-¢
u3[., ucnp. — Cankr-IlerepOypr : Jlanp, 2023. — 416 c. — ISBN 978-5-507-45993-3. — Tekcr

NeKTpoHHbId  //  Jlamb :  snekTpoHHO-OMOnmoreuHas  cucrema. —  URL:
https://e.lanbook.com/book/292952 (nata obOpamenus: 19.04.2023). — Pexum poctyma: s
aBTOPH3. IIOJIb30BATEIICH.

6. Benenue B anreOpy u maremarnueckuit ananus / E. A. [laBnos, O. U. Pynuunkwii, A.
U. ®ypmenko, T. M. llamunes. — Cankr-IlerepOypr : Jlanp, 2023. — 68 c¢. — ISBN 978-5-
507-44893-7. — Tekcr : 21eKTpoHHBIH // JIaHb : 371eKTpoHHO-OMOIMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/276665 (mara obOpamenus: 19.04.2023). — Pexum goctyna: s
aBTOPH3. M1OJIb30BATENEH.

7. Nanmasia, A. A. Marematuka : yueOnuk / A.A. Jlagasa. — 3-e¢ u3z., ucnp. U JOIM. —
Mocksa : UHOPA-M, 2023. — 544 c. — (Cpennee npodeccuonambHoe obpa3oBanue). - ISBN
978-5-16-012592-3. - Tekcr : AJIEKTPOHHBIH. - URL:
https://znanium.com/catalog/product/1891827 (mara o6pamenus: 19.04.2023). — Pexum
JOCTyTA: 1O TOJIUCKE.

8. Bynneik, I'. M. MaTtemaruka : yuebHoe nocobue mis crno / I'. M. Bynnpik. — CaHkT-
[TerepOypr : Jlanb, 2022. — 156 c. — ISBN 978-5-8114-8283-2. — TekcT : MeKTpOHHBIN //
Jlanb : anexkTpoHHO-OnOMHMoTeunas cucremMa. — URL: https://e.lanbook.com/book/187562 (nara
obparmenus: 19.04.2023). — Pexum goctyna: AJist aBTOPHU3. MOJIH30BaTENEH.

9. Sumenes, JI. T. MaremaTtuka B mpuMepax W 3ajayax s MOATOTOBKU K EI'D wu
noctyruieHuto B BY3: Yue6noe mocodue / Aumenes JI.T., - 2-¢ u3., gorm. - Mocksa : By3oBckuit
yuebHuk, HUL[ MTH®PA-M, 2022. - 336 c. - ISBN 978-5-9558-0401-9. - Tekct : 31eKTpPOHHBIN.
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- URL: https://znanium.com/catalog/product/1855513 (nara oopamenus: 19.04.2023). — Pexxum
JIOCTYTIA: TI0 TIOITHCKE.

10. CoopHuK 3a1a4 o reoMeTpun : yaebHoe nocoodue mis cro / C. A. @panrynos, I1. 1.
CoBeptkoB, A. A. @aneesa, T. I'. Xogor. — Cankr-IletepOypr : Jlans, 2021. — 244 c. — ISBN
978-5-8114-7500-1. — TekcT : ANeKTPOHHBIH // JIaHb : AIEKTPOHHO-OMOIMOTEYHAS] CUCTEMA. —
URL: https://e.lanbook.com/book/161634 (mara obpamenus: 25.04.2023). — Pexxum mpoctyma:
JUIsL aBTOPH3. T10JIb30BaTEIICH.

4.3. TIlepeuenb HH(POPMAIMOHHBLIX TEXHOJOTHH, HMCHOJb3YeMbIX B O00yYeHHH,
BKJIIOYasl TepeyYyeHb MPOrPaMMHOro obecrniedyeHUuss M HH(OPMALMOHHBLIX CHPABOYHBIX
CHCTEM

B kauecTBe NnporpaMMHOro OOECHEUEHHUs] HMCIOJIb3YIOTCS MPOTrPAMMBI: ONEPALlMOHHBIE
cuctembl Microsoft Windows 10, Microsoft Windows Professional 8 Pro, Microsoft Windows
Professional/ Starter, Microsoft Windows XP, oduchusie makers: Microsoft Office Professional
Plus 2003/2007/2010, Microsoft Office Standart 2013, Autusupyc Kaspersky Endpoint Security
U1 Ou3Heca.

DOnexkTpoHHass HH(MOpMalMOHHO-00pazoBatenbHas cpenqa PI'BOY BO Bomoroackas
I'MXA.

HNudopmanmonHbie CIPABOYHbIE CHCTEMBI

— EnuHoe oxHO noctynma K o00pa3oBaTelbHBIM pecypcaM — PpeXUM JOCTyMa:
http://window.edu.ru/

— UIIC «Koucynprautllmroc» — pexxum goctyma: http://www.consultant.ru/

— Wntepdakc - LleHTp packpbITHsi KOpHnopaTHUBHOM HMH(OpManmu (CepBep pacKpBHITHS
uHpopMmarmmn) — pexum jgocryna: https://www.e-disclosure.ru/

—  Hnadopmaunonno-npaBooit  moptran [APAHT.RU - pexum  jgocryma:
http://www.garant.ru/

— ABTOMaTH3MpOBaHHas CripaBouHas cucrtema «Cenpxo3TexHukay (Web-sepcust) - pexum
noctyt: http://gtnexam.ru/

IIpodeccnonanbubie 6a3bl JAHHBIX

— Hayuynas osnextponnas Oubmmoreka eLIBRARY.RU — pexum pgocrymna:
http://elibrary.ru

— Haykxomerpuyeckast 6a3a JaHHBIX SCOPUS: 0a3a MaHHBIX pedepaToB W MUTHPOBAHUS —
pexum gocrtymna: https://www.scopus.com/customer/profile/display.uri

— Od¢unmanbHeiii callt PenepanbHON CIyKObl TOCYapCTBEHHOM CTaTUCTUKU — PEXKUM
nocryna: https://rosstat.gov.ru/ (OTKpBITBINA JOCTY)

— Poccuiickas Axagemuss Hayk, OTKpBITBIH AOCTYNl K Hay4dHbIM >KypHaJlaM — PEXHUM
nocryna: http://www.ras.ru (OTKpBITBIH JOCTYI)

— Odunmanpapiii caiiT MUHHCTEPCTBA CENbCKOTO Xo3siicTBa Poccuiickoit denepanuu —
pexxum gocrtyna: http://mex.ru/ (OTKpBITHINA JOCTY)

DJIeKTPOHHbIE OMOJIMOTEeYHbIE CUCTEMbI:

O OnexkTpoHHbIH OubmMoreunsii karamor Web WPBUC — pexum noctyna:
https://molochnoe.ru/cgi-
bin/irbis64r 14/cgiirbis 64.exe?C21COM=F&I21DBNAM=STATIC&I21 DBN=STATIC

o OBC JIAHbB — pexxum nocrtyna: https://e.lanbook.com/

o OBC Znanium.com — pexxum goctyma: https://new.znanium.com/

o DBC IOPAUT — pesxum pocryna: https://urait.ru/

o DBC POLPRED.COM: http://mww.polpred.com/

o DneKTpoHHas o6ubnuoreka U31aTeNIbCKOTO LEHTpa «AKageMus»:
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https://www.academia-moscow.ru/elibrary/ (xkomekius CIT10)
OBC ®I'bOY BO Bonoroackas I[MXA — pexum gocryna: https://molochnoe.ru/ebs/
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5. KOHTPOJIb U1 OIIEHKA PE3YJIbTATOB OCBOEHUS YUEBHOM

JTACIATITAHBI

OcHOBHbBIE NOKA3aTeJIU OIleHKH pe3yJibTaTa

JInunocTHbIE

PesyabTaToM (GOPMHPOBAHMS JIUYHOCHHBIX Y4EOHBIX YHUBEPCAIbHBIX
delicmeuil cjieyeTr CYUTaATh:

v
v
v

v

MOJIOKUTEILHOE OTHOIICHHE K YPOKAM MAaTeMAaTHUKU;
yMEHHE MTPU3HABaTh COOCTBEHHBIE OIINOKY;
(hopMUpOBaHHE [IEHHOCTHBIX OPUEHTAINH (CaMOPETYIISIIHS,
CTUMYJIMPOBAHUE, TOCTHXKEHUE U JIP.);

(hopMUPOBaHHE MATEMATHYECKON KOMIIETCHTHOCTH.

MeTal’lpeL[MeTHbIe

PesynbTaToM GopMHPOBAHMS NO3HAGAMETLHBIX YUEOHBIX
YHUGepcanvHvlx Oeiicmeuii OyRyT IBJIATHCH YMEHUSA:

v

v

AN N N AN

ANANIN

AN

IIPOU3BOJILHO M OCO3HAHHO BIAJETh OOLIMM INPUEMOM pEIIECHUs
3ajay;

OCYILECTBIIATh MOUCK HEOOXOIUMON MH(POPMALIUK JIJIsl BBITIOJIHEHUS
y4eOHBIX 331aHUM;

UCIOJb30BATh 3HAKOBO-CUMBOJIMUYECKUE CPEICTBA, B TOM YHUCIE
MOJIENIA ¥ CXEMBI JUISI pelleHHsI YueOHBIX 3a/1a4;

OPHEHTUPOBATHCS HA pa3HO0Opa3ue crocoOoB pelIeHus 3a/1a4;
YUYUTBCS OCHOBAaM CMBICIIOBOTO YTEHHUS XYyJOXXKECTBEHHBIX U
[103HABATEIbHBIX TEKCTOB,;

YMETh BBLICTATH CYHIECTBEHHYIO HH(POPMAIIMIO U3 TEKCTOB Pa3HBIX
BUJIOB;

YMETh  OCYHIECTBISTh  aHAMW3 OOBEKTOB C  BBIACICHHEM
CYIIECTBEHHBIX U HECYIIECTBEHHBIX IPU3HAKOB;

YMETh OCYLIECTBISATh CUHTE3 KaK COCTaBJIEHHUE LIEJIOT0 U3 YacTel;
YMETh OCYIIECTBIISATh CPaBHEHHE M KJIACCH(HUKAIMIO 1O 33TaHHBIM
KpUTEPHSIM;

yYMETh YCTaHABIMBATh IPUYMHHO-CJICICTBEHHBIEC CBS3H;

YMETh CTPOUTH PACCYXAEHUS B (hopMe CBSA3M MPOCTHIX CYKIACHUN
00 00BEKTE, €ro CTPOSHUU, CBOMCTBAX U CBA3SX;

YMETh YCTaHaBIUBATh aHAJIOTUH;

BJIa/I€Th OOILIUM MPUEMOM pElIeHUs YUeOHBIX 3aj1ay;

OCYLIECTBIATh  PACIIMPEHHBIH  TOUCK  WHGpOpMAaLUU c
HCIIOI30BaHUEM PECYPCOB OMOIMOTEKH;

co3llaBaThb M NpeoOpa3OBbIBATH MOJEIM M CXEMbl Ul pEIIeHUs
3azay;

yMETh  OCYIIECTBIATH  BBIOOp  Hamboiee  3(PpPeKTUBHBIX
00pa3oBaTeNbHBIX 33/1a4 B 3aBUCUMOCTH OT KOHKPETHBIX YCIOBHUH.
OCHOBHBIM KpHUTepHeM c()OpMHPOBAHHOCTH
KOMMYHUKAMUBHBIX YUEOHBIX YHUBEPCATbHBIX OCUCHMEUTL MOKHO
CYUTATh KOMMYHUKATHBHBIE CIIOCOOHOCTH O00yYarouerocs,
BKJIIOYaKOIIKe B ceds:

’KeJlaHHe BCTYNaTh B KOHTAKT C OKPYXaIOIIUMHU;

3HaHWE HOPM H TPaBWI, KOTOPHIM HEOOXOIMMO CII€J0BaTh NpHU
OOIIIEHUH C OKPYKAIOIINMU;
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v/ yMEHHE OpraHW30BaTh OOIICHHWE, BKJIIOUAIONICe YMEHHE CIYIIATh
cobecelHNKa, YMEHHE OSMOIMOHAIBHO CONEPEKUBATh, YMEHUE
pemaTbh KOH(MIMKTHBIE CUTYallMH, yMEHHE padoTaTh B TPYIIIIE.

v/ COTpYZHHYATh C TOBAPHUILAMH IPH BHINOJIHEHUM 3aJaHUi B mape:
yCTaHABJIMBATh U COONIOAATH OYEPENHOCTh JIEHCTBHIA, CPAaBHUBATH
IIOJlyYEHHbIE Pe3yJIbTaThl, BBICIAYIIMBATH IApPTHEPA, KOPPEKTHO
coo0miare ToBapuILy 00 ommoKax;

v/ 3a7aBaTh BOIPOCHl C IENbI0 TOJYyYEHHUs HYXKHOW HH(popmaimm;
v/ OpraHu30BbIBaTh B3aWMOIPOBEPKY BBIMIOIHEHHONW pabOTBHI;
v/ BBICKa3bIBATh CBOC MHEHHUE IPH OOCYKICHUH 3a/IaHUSI.

KpurepusiMmu cpopMHUPOBAHHOCTH Yy YYallerocsi pezyaauyuu cBoe
AeITeJIbHOCTH MOKET CTATh CIIOCOOHOCTD:
v OTCJIEXHBATh 11EIb YYCOHOU IeATEIbHOCTH U BHEYUYEeOHOM
(npoexTHas 1eATeIbHOCTD);
v IUIaHUPOBaTh, KOHTPOJIUPOBATH U BBINOJNHITH JICUCTBUE IO
3aJlaHHOMY 00pa3Ily, IPaBHITY, C UCTIOJIb30BaHUEM HOPM
v/ BBIOMpATh CPEACTBA JUIsl OPraHU3alUK CBOETO MOBEICHUS;
v aJIeKBaTHO BOCHPHHMMATh YKa3aHUsS HA OLIMOKU M HCIPABISTH
HalJCHHbIE OLTHOKH.
v OIICHWBATh COOCTBCHHBIC yCIexu B BBIYHCITUTEIILHOM
NeSTEIILHOCTH,
v IUIAaHUPOBATh LIATH MO YCTPAHEHUIO MPOOEIIOB.

B pe3yabraTe uH3y4YeHMsA TeM Kypca o0ydamomuecss JI0JIKHBI
HCNOJIb30BATh NPHOOpeTeHHbIe 3HAHWUS W yYMEHHSl B NPAKTHYeCKOM
AeITeJIbHOCTH U NMOBCEIHEBHOM KU3HH

v\ IS TMPaKTUYECKHX pacyeToB Mo (GopMyiaM, BKIOYas (pOPMYIIHI,
coJiepKallie CTEeNEHH, paJuKaibl, TPUTOHOMETpUYEeCKHe (YHKIINH,
UCIIONIb3YSl TpU HEOOXOAMMOCTH CIIPaBOYHBIE MaTepuaibl MU
IIPOCTEMIIINE BEIYUCIUTENBHBIE YCTPOMCTBA.

v\ s OMHCaHUS C MOMOINBI0 (YHKIUH Pa3IMYHBIX 3aBHCHMOCTEH,
MPEJCTAaBICHNS UX rpauuecKy, HHTEPIpeTaluy rpauKoB.

v\ us peuleHds MPHUKIAIHBIX 3a/7ad, B TOM YHCJIE COLHAJIbHO-
SKOHOMMYECKUX U (U3NYECKUX, HA HAaWOOJbIIME M HAaWMEHBIIHNE
3HAYEHUS], HA HAX0X/IEHUE CKOPOCTH U YCKOPEHHUSI.

v\ N pemieHusT TPUKIAAHBIX 3a7ad, CBS3aHHBIX C IOHSATHEM
OIIPEAEIEHHOT0 NHTETpaIa.

v\ nans  BBIUMCIEHUS 00BEMOB MW IUIOMIAZe  TIOBEPXHOCTEH
IIPOCTPAHCTBEHHBIX TE€JI MPU PEIICHUM TNPAKTUUYECKUX 3azad,
UCIOJIb3YSl TPU HEOOXOJMMOCTH CIIPAaBOYHUKU U BBIYHUCIUTENbHBIE
YCTPOMCTBA;

v\ ns uccnenoBaHHs (MOJIEIUPOBAHUS) HECIOXKHBIX MPAKTHUYECKHX
CUTyalluii Ha OCHOBE M3Y4YEHHBIX (POPMYII U CBOMCTB (puryp;

v\ s aHanM3a pPealbHBIX YWCIIOBBIX JAHHBIX, IMPEICTABICHHBIX B
BHJIC TUarpaMm, rpaukoB; aHAIIA3a nHpopmarun
CTaTHUCTUYECKOTO XapakTepa.
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IIpenmeTHbIe B pe3yabTare u3ydyeHusi TeMbl 00y4arouuecs J0J1KHbl YMeETh:

v BBITIOJHSATH apu(MeTHIeCKUE ISHCTBUS HA/l YUCIIAMU, COYeTas
PassHTHe YCTHBIE U MUCbMEHHBIE TPUEMBIL;
TTOHSTHS v HAXOJUTh MPUOTMKCHHBIC 3HAYCHUS BETUMYHH U TIOTPEITHOCTH
0 Hucae BBIYMCIICHHH (a0COJIFOTHAS M OTHOCUTEIIbHAS),

v CpPaBHUBATh YHCIIOBBIC BHIPAKECHUS;

v MOJIb30BATHCS OLICHKOW U MPUKHUJIKON IPU MPAKTHUECKUX pacyeTax.
Tpuronomerpuye | B pe3yibrare ndyyeHusi TeMbl 00y4aouuecsi 10J1KHbI 3HATD:

cKkHe pyHKIuM

v/ onpejesieHus pajauana, CHHyca, KOCHHYCa M YIJIa 0, KaK OPJIHHATHI 1
abcruccsl ToUkH P eiMHUYHOM OKPY)KHOCTH COOTBETCTBEHHO;

v moHsTHs QYHKIMA CHHYCA, KOCHHYCA, TAHTCHCA, KOTAHI€HCa;

v oIpezeseHue NIEPUOANYECKON ¢byHkuuy, HAaUMEHBILIETO
MOJIOKUTENBHOTO TepuoAa i (QYHKUMH CHHYC, KOCHUHYC, TaHTEHC,
KOTaHI'€HC.

B pesyabTare n3yueHusi TeMbl 00y4yarommecs 10J1KHbI yMeTh:

v OIpeeNATh 3HAa4eHHWEe (YHKIMM TO 3HAUYCHHWIO apryMeHTa NpU
pa3nuyHbIX croco0ax 3aganus (QyHKIHUH;
4 cTpouTh rpaduku GyHKIUN y = cos X, Y = sin X, y = tg X (1o

TOYKaM); O rpaduKy Ha3blBaTh MPOMEXYTKH BO3pacTaHus (yObIBaHHS),
IIPOMEKYTKH MOCTOSIHHBIX 3HAKOB, HAHOOJbIlIeEe U HaUMEHbIIEE 3HAUCHHS
GbyHKIMK y = COS X, y = Sin X;

v HAXOJUTh O0JACTH OTpeNeNeHUs] U 3HAYCHUN (PYHKIMH, HAXOIUTh
TOUYKHU IepecedeHus rpapuka GyHKIUU C OCSIMU KOOPIHMHAT, ONPENEIIATh,
KaKHe U3 JaHHBIX (PYHKIMI YeTHbIE, KAKUE HEUETHBIE;

v HIPUMEHSTh CBOMCTBA
MEPUOJUYHOCTH
TPUTOHOMETPUUYECKUX byHKIni JUIl TIOCTPOEHUsl TpadUKOB;

v' crpouth rpapuku Qynkimii y = mf(x), y = f(kx), rapMoHHYeCKHX
KoJIeOaHMii;

v OINKCHIBATh MO TpaduKy W B MPOCTEHIIUX Clydasx 1o ¢opmyIe
MOBEICHUE W CBOWCTBAa (YHKIHH, HAaXOAWTh MO Trpaduky GyHKIUU
HauOOJbIINE U HANMEHbIIINE 3HAUCHNUS,

v peliaTh ypaBHEHHUS, MPOCTEUIITNE CUCTEMbl YPaBHEHUH, UCIONB3YS
cBoicTBa (pyHKIMI U X rpadUKOB.
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Tpuronomerpuue
CKHe YPaBHEHUs

B pesyabTare uzyueHusi TeMbl 00yuyaroummecs 10JKHbI 3HATh:

v olnpeeseHus apKKOCHHYCA, apKcuHyca,
apKTaHreHca, apKKOTaHTeHCa YHCTIa;
v dbopMyIibl pelIeHui TPOCTEHIINX TPUTOHOMETPUYECKUX YpaBHEHUIN

Cos X = a, sin X = a, tg X = a, ctg X = a, COOTHOLICHUs APKKOCHUHYCA,
apKCUHYCA, ApKTaHI'€HCA, AapKKOTAHT€HCA.

B pe3yabrare wu3ydeHuss TeMbl OOy4YaloUIHecs [OJKHBI YMeETh:
v’ pemniarth MpOCTEUIINE TPUTOHOMETPUIECKHE YPABHEHHSI, X CHCTEMBI, a
TaK)K€ HEKOTOPbIE BHJIbI TPUTOHOMETPUUYECKMX YpPaBHEHHU (KBaJapaTHBIC
OTHOCHUTEIIbHO OJHOW W3 TPUTOHOMETPUYECKHX (QYHKIMHI, OJHOPOAHbBIE
ypaBHEHUS MIEPBOM U BTOPOU CTENEHU OTHOCUTEIBHO COS X U Sin X);

v pemars NpocTEeHIINEe TPUTOHOMETPUYECKUE HEPABEHCTBA;

v UCTONB30BaTh JUISI MPUONMIKEHHOTO pEIICHHS YypaBHEHUH W
HEpaBEHCTB rpauuecKkuii METoI;

v n300pakaTh Ha KOOPAMHATHOM IIOCKOCTH MHOXXECTBA PEIICHHI

HpOCTGfII.HPIX ypaBHCHI/Iﬁ H UX CUCTCM.

IIpeodpa3oBanue
TPUTOHOMeTpHYeC
KHX BBIPa:KeHH

B pe3yabTare u3yueHusi TeMbl 00y4al0LHecs 10/LKHbI 3HATD:
v (hopMyIIbI, CBSI3BIBAIOIINE TPUTOHOMETPpUUECKHE (YHKIIUU OJTHOTO U
TOTO K€ apryMeHTa

v (hopMyIIBI, CBSI3BIBAIOIINE (DYHKIIMU apTyMEHTOB, U3 KOTOPBIX
2tgx

sin2x = 2sinx- €0sx - :€052x = (c05x)? - (sinx)?: tg 2x = 1—(Cgn*

— g _ l1+ecos2x gz 1—rcos2x

Z(cosx)? = — :(sinx)? = — o

BJIBOE€ 0OJIBIIIE APYTOrO:

v (opMyJIBI CIIOKEHHSI apTyMEHTOB.

v bopmynbl Ay MpeoOpa3oBaHUsS CYMM TPUTOHOMETPHUUECKUX

GyHKIMH B MPOU3BEACHUS, IPOU3BEICHUN TPUTOHOMETPUYECKUX (PYHKITHI

B CYMMBI.

v

B pesyabTare n3y4eHust TeMbl 00y4aOIMecs J0KHbI YMETh:

v MIPOBOJIUTH 10 U3BECTHBIM (POpPMYJIaM U MpaBuUiiaM MpeoOpa3OBaHUs
OyKBEHHBIX BBIPAXKCHU, BKJTFOYAIOIIUX

TPUTOHOMETpHUUECKHE (QYHKIIUY;

v BBIUUCIIATH 3HAU€HUs] OyKBEHHBIX BBIPAKEHHM, OCYIIECTBIIASA

He00XO0IMMBIE MTOJICTAHOBKH U Mpeo0pa30oBaHMUs;

v UCIOJb30BAaTh  pPa3IMyYHble TPUTOHOMETpUYECKUE  (POPMYIIBI

JUIsL  pelIeHUs TPUTOHOMETPUUYECKUX YPABHEHMI.

BeBenenue B
CTepeoMeTPHI0

B pe3yabTare u3dydyeHusi TeMbl 00y4arouuecs J0JKHbI 3HATD:
v OCHOBHBIE TIOHATHUS U aKCHOMBI CTEPEOMETPHUH, CIIEICTBUS U3 aKCHOM.

B pesyabraTre wu3ydeHMss TeMbl oOOy4yawuiuecss JAO0JLKHbI YMeTh:
v UCHONB30BaTh aKCHOMBI CTEPEOMETPUH U UX CIICICTBHS MPH PEIICHUN
CTaHJApPTHBIX 33/1a4 JIOTUYECKOTO XapaKkTepa, u300paxarb TOUKH, MPSMbIE
U IUIOCKOCTH Ha IMPOEKIIMOHHOM YEPTEXE MPU PA3NUYHOM HX B3aMMHOM
PAaCIIOJIOKEHUH B POCTPAHCTBE.
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IMapajtesbHOCTH
NPAMBIX H
IJIOCKOCTeEl B
NMPOCTPAHCTBE

B pesyabrare udy4eHust TeMbl 00y4aouecs J0JKHbI 3HATh:

v ONpENEeICHUsI  NapaJulelbHBIX  HPSAMBIX B IPOCTPAHCTBE,
MApaJUIENbHBIX  IUIOCKOCTEM, TMPsAMOW, NapajuIeIbHOM  IUIOCKOCTH;
v\ NpHU3HAKA TApaUICNIBHOCTH MPSAMBIX W IUIOCKOCTEH, MNPSAMOM U
IIJIOCKOCTH.

B pe3yabrare u3ydeHusi TeMbl OOy4YallHecss JOJIKHbI YMeETh:
v/ ONHKCHIBATH B3aUMHOE pACIHOJIOKCHHE MPAMBIX M IUIOCKOCTEH B
MIPOCTPAHCTBE, APTyMEHTHUPOBATh CBOU CYXJIEHHUS 00 TOM PaCIONIOKEHHH,
v pelaTh HECIOXKHbIE 3a7aud Ha JI0OKa3aTeIbCTBO M BBIYMCIICHHS C
WCIIONBb30BAHUEM  HW3YYEHHBIX CBOMCTB, OIpEICICHHUH, MPU3HAKOB
MePIEeHIUKYIAPHOCTH;
v KCII0JIb30BATh NP PEIICHUH CTEPEOMETPUUECKUX 3a/1a4
IUTAaHUMETpUYecKHe (DaKThl U METO/IBI;
v\ IPOBOJUTH JOKAa3aTeIbLHBIE PACCYKACHUS B XOJ€ PELICHHS 3a1a4.

[lepneHAUKYJISIPHO
CTh NPSIMBIX U
MJ10CKOCTel
MPOCTPAHCTBE

B pe3yabTare udyueHus TeMbl 00y4arOUIuecs 10/KHbI 3HATh:
v\ omnpeleieHus MEPIEHIUKYISIPHBIX TPIMBIX, IUIOCKOCTEH, MPSIMOM,
NEePNEHAUKYISIPHON TIJIOCKOCTH, HAaKJIOHHOM, MPU3HAKY]
MIEPHEHIUKYISIPHOCTH MPAMO 51 IJIOCKOCTE, CBOICTBA
NEePHEHAUKYISIPHOCTH IPSMOM U IIIOCKOCTH;

v\ Teopemy O TpeX HepIeHIUKYIIsApax;

v\ CBOICTBa H300paKEHUs IPOCTPAHCTBEHHBIX QUTYP.

B pe3yabtare wu3yueHMss TeMbl oOOydaromuecsi AOJLKHbI YMeTh:
v ONKCHIBATH B3aUMHOC PACIIOIOKEHHUE TMPSAMBIX U IUIOCKOCTEH B
IPOCTPAaHCTBE,  ApPryMEHTHUPOBaTb  CBOM  CYXKJAEHUA 00  3TOM
PAcIIOIOKEHHH;

v\ QHAIM3MPOBATH B MPOCTEHMIINX CIydYasX B3aUMHOE PACTIOIOKCHUE
00BEKTOB B IPOCTPAHCTBE;

v\ pelarth IUITAHUMETPUIECKUE U MPOCTEHMIINE CTEPEOMETPUIECKUE
3aJ1auM Ha HaX0XJIeHWEe T€OMETPUUYECKIX BETUYHH (JIJIUH, YTJIOB);

v\ HCIOJB30BaTh MPU PEIICHAHN CTEPEOMETPUYECKUX 3371
IUTaHUMETpUUECcKue (aKThl U METOABI;

v' IPOBOJUTH JIOKA3aTEIbHBIE PACCYKIECHHS B XOJI€ PELICHUS 3a/1a4;

v\ CTpOWTH CEUEHHUS TETPad/pa u MapaUIeleHIe/a;

v/ pacro3HaBaTh Ha YEPTEkKAX M MOJEISX IPOCTPAHCTBEHHBIE (HOPMBI;
COOTHOCHUTb TPEXMEPHBIE OOBEKTHI C UX OMUCAHUSIMH, H300pAKEHUSIMH.

34



IIpousBoanas

B pesyabTrare mu3y4eHMs TeMbl oOO0ydYaroluecsi [OJUKHBI 3HATh:
v/ ompejerneHus npeena Mociae0BaTeIbHOCTH, IPUPAIIEHHs apTyMEHTa,
npUpameHuss (QyHKUUM, NPOU3BOAHOM, TOYKHM 3KCTpeMyMa (Makcuma,
MUHUMYMa) (YHKIUH, CTAaMOHAPHOW TOYKHM, KPUTHYECKOM TOUYKH
byHKINH,

v\ reoMeTpHYecKHi U PU3NUECKHUN CMBICIT TIPOM3BOJHOM;

V' (bOopMyIIBl U IPaBHJIA TSl OTBICKAHHS TIPOM3BO/IHBIX;

v\ anropuTMbl ISl HMCCIEAOBaHHMSA (YHKIUA HAa MOHOTOHHOCTH U
HKCTPEMYMBbl, HauMOONBIIET0 M HAMMEHBIIETO 3HAYCHHUs] HENpephIBHOM
(GYHKINU Ha TPOMEKYTKE.

B pe3yabTare n3yueHunsi TeMbl 00y4arommecs 101KHbl YMeTh:

v\ BBIUHCIIATH [POM3BOJHBIE DJIEMCHTAPHBIX (DYHKIHHA, HCIIOIB3YS
CIIPaBOYHbBIE MaTEPUAIIbI;

v\ mcchenoBarh B MPOCTEHIIMX ciydasX (DYHKIMM Ha MOHOTOHHOCTb,
HaXOJWUTh HaWOOJBIINE W HAMMEHBIIME 3HA4YCHUS (YHKIHHA, CTPOUTH
rpadyUKy MHOTOWICHOB # TMPOCTEHIIMX pPAlMOHANBHBIX (QYHKIHUNA C
MCII0JIb30BaHUEM arapaTa MaTeMaTUYECKOr0 aHAIM3a.

IlepBooOpa3nas u

B pe3yJbTaTe H3YYCHUHA TEMbI oﬁyqamumeCH HOJKHBI 3HATD:

HHTErpaJ v\ ompeneieHne — NEepBOOOpa3HOW,  HEONMPENETICHHOTO  HHTErpaa,
OTIPENIeIICHHOTO UHTETPaa;
V' (opMyIIsl ¥ TIpaBHIIa JUIS OTHICKAHHsI IEPBOOOPA3HOM;
v’ ¢opMmylisl W TpaBWia OTBICKAHHWS HEONPEIEIEHHOIO WHTErpala;
V' (dopMmyay JUIs BBIYHMCICHHSA ONPEAEIICHHOro uHTerpaia (popmyia
HeroTona - Jleitbuua).
B pe3yabTare n3ydyeHusi TeMbI 00y4YaIOUIHECs T0KHBI YMeTh:
v BBIYHCIISATH TIEPBOOOPA3HBIC ATIEMEHTAPHBIX (DYHKIINH, UCTIONB3YS
CIpaBOYHBIC MATEPHUAIIBI;
v BBIYKCIISITh B MPOCTEHIINX CITyYasx IJIOMIAAN C UCTIOIb30BAaHUEM
epBOOOPa3HOIL.
BekTopsi B pe3yabTare u3yueHusi TeMbl 00y4YaIOIINECs] TOKHBI 3HATH:
MPOCTPAHCTBE v npaBuUiia H300paKeHUsI BEKTOPOB Ha IUIOCKOCTH;
v OCHOBHBIE CBOICTBA BEKTOPHBIX BEIIUYMH;
v B Y€M COCTOUT MPABUIIO MapajieJIorpaMMa, paBuiIo
MHOTOYTOJIFHUKA, IPABIJIO MTAapajlIeIIeTUIIe 1a;
v orpe/ieTIeHNe KOJUTMHEapHBIX ¥ KOMILIAaHAPHBIX BEKTOPOB.

B pe3syabtare wu3ydeHMs TeMbl oOOy4yawuiumecss J0JKHBI YMeThb:
v packiajibiBaTh BEKTOP IO JBYM HEKOJUIMHEAPHBIM BEKTOPaM, IO TPEM
HEKOMIUTAaHAPHBIM BEKTOPaM;

v penars reoOMeTpUIECKUE 3a/1a4u, ONUPAsACh HA U3YyYEHHBIE PABUIIA,
MpUMEHSs anredpanvyecKkuil anmnapar;

v MCII0JIb30BaTh IIPU PEILIEHUU CTEPEOMETPUUECKHX 3aa4
IUTaHUMETPUYECKHe (PAKThl U METOMbL;

4 MMPOBOAUTDH AOKA3ATCIBHBIC PACCYKACHUA B XO0AC PCHICHUA 3a1a4.
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Meton
KOOpPAMHAT B
MPOCTPAHCTBE

B pe3yabTare udyueHusi TeMbl 00y4aKOIIHeCH T0/KHbI 3HATD:
KaK OIpeIessIIOTCS KOOPAUHATHI BEKTOPA;

JIeMCTBUSI HaJl BEKTOPAMH B KOOpJMHATAX;

KaK OIpeiessieTcs CKallipHOe MTPOU3BE/ICHUE;

CBOICTBa CKaJIIPHOTO IIPOU3BEACHHUS;

ypaBHeHUE chepbl U IITOCKOCTH

(bopMyITy HAXOXKIECHUS KOOPIUHAT CEPEANHBI OTPE3KA,;
(dbopMyIy BBIYUCIICHUS PACCTOSIHUS MEXKIY JIBYMS TOUKaMU B
IIPOCTPAHCTBE C IOMOIIbIO KOOPAUHAT.

AN N N N N NN

B pe3yJjbTaTe H3y4Y€eHUH TEMbI oﬁyqaloumecﬂ AOJIZKHBI YME€Tb:
BBIYHUCIIATE KOOPAMHATEI BEKTOPA B IIPOCTPAHCTBE;

CreneHu U KOpHH

v BBIUUCIIATH CKAISPHOE MMPOU3BEACHHUE B KOOPMHATAX;

v BBIUHCIISITH PACCTOSIHUE MEXY IBYMSI TOUKaMU B IPOCTPAHCTBE;

v 3aIHUCHIBaTh YpaBHEHHE C(HEephl U TUIOCKOCTH;

4 MPUMEHSITH [IPU PEHICHUN CTEPEOMETPUIECKUX KOOPIUHATHO
BEKTOPHBIA METOJ JUIsl BBIYMCIIEHUS OTHOLIEHHUM, paCCTOSHUMI U YIJIOB;

4 HCIIOJIb30BATh MIPU PEIICHUU CTEPEOMETPHUUECKHX 3aj1a4
TUTAHUMETPUIECKHE (DAKTHI U METOMBI;

v MPOBOJANTH JOKA3aTEIbHBIE PACCYXKICHHS B XO/I€ PEIICHUS 3a]au.

B pe3ysabTare nzyueHusi TeMbl 00y4yarommecs 10KHbI 3HATD:

4 HOBBIE  TEPMHUHBI  MAaTeMaTH4YEeCKOro  s3bIKa:  CTENEHb  C
paloHaJIbHBIM [OKa3aTeleM, CTeneHHas (QYHKIUS, UppaluoHaIbHOe
BEIPKCHHCE,

4 CBOIiCTBa cTeneHHOW (yHKIUH, ee rpaduk, dopmyny IS
Qg epeHIpPOBaHUSI.

B pe3yabTare u3yueHusi TeMbl 00y4arOIIMecs J0JKHbI YMeTh:

v MPUMEHSTH ONPEEIICHUS KOPHS U apu(PMETUUECKOTO KOPHS N-0i
CTETIEHM W3 YUCJIA A ISl IPOCTENINX BBIYMCICHUN;
v NpPEeICTaBIATh apu(PMeTHUECKUI KOPeHb N-0if CTENEeHN U3 YnCIia a B

BUJIC CTCIICHU C pAllMOHAJIBHBIM IIOKA3aTCJIEM, CTCIICHU C ,Z[pO6HI>IM
IIOKa3aTcJIEM B BUJIC apI/I(l)MCTI/I‘-IeCKOFO KOPpH: M3 YHCJia,

v IIPOBOAMTH 110 U3BECTHBIM (hOpMyJiaM U MpaBUiiaM npeoOpa3zoBaHUs
OYKBEHHBIX BBIPQXXEHUH, BKIIIOYAIOIINX CTEMIEHHU, PaIUKAIIbI;
v BBIUMCIISATH 3HAUEHUS YUCIOBBIX U OYKBEHHBIX BbIPAXKECHHI,

OCYIICCTBJIAA HeO6XOI[I/IMLIe HOACTAaHOBKHU U Hp606p330BaHI/IH; 4 peuiaTb
HpOCTGfIH.IPIC HppalluOHAIILHBIC YPABHCHU.

v CTPOUTH TpaMKU CTENICHHBIX (QYHKIINH;

v MPUMEHSTH TPOU3BOIHYIO CTEIICHHOW (DYHKIIMH K UCCIIETOBAaHHIO
GbyHKIH;

v NPUMEHSTHh TIEPBOOOPA3HYIO CTEIIEHHOW (YHKIIMH K BBIYHCICHUIO

OIMPCACIICHHBIX UHTCTPAJIOB U ILTOIIA e COOTBCTCTBYIOIIHUX (I)I/Il"yp
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Iloka3aTeabHas U

B pesyabrare wusydeHus: Tembl oOOy4yawuiuecss [I0JKHbI 3HATh:

Jorapupmuyecka | v’ HOBbIE TEPMHHBI MAaTEMAaTHUYECKOTO sI3bIKA: TMOKa3aTeNbHas (QYHKIHS,
s QyHKIMHT II0Ka3aTeJbHOe ypaBHEHHE, I0Ka3aTeIbHOE HEPABEHCTBO, JiorapudM uucia,
ocHoBaHue Jorapudma, nmorapupmuueckas  QyHKIUS, JOrapuPMHUUECKOE
ypaBHEHHE, JorapupmMuUecKoe HEpPaBEHCTBO, 9KCIIOHEHTA,
norapudmmuueckas KpuBas;
OCHOBHbIE  cBOiicTBa W rpaduku  jorapupmuyeckod  Hu
MOKa3aTeIbHON (PyHKINH;
v bopmynsbl, CBsI3aHHbIE c HOHSITHEM Jorapudma, c
muddepeHImpoBaHueM MMOKa3aTEIbHON U JJoTapuMHUIECKON (DYHKITHIA.
B pe3yabTtare wu3ydyeHus: Tembl oO0yuyaromuecs: AOJLKHBI YMeTh:
v\ crpouTh TpadMKd TOKA3aTeNbHOW U JOrapudMUUIecKoi (yHKIuii
C/IaHHBIM OCHOBAHUE;
v OMHUCHIBATh MO TpaduKy M B NPOCTEHIIUX CiIydasx 1o (opmyre
MOBEJICHHE U CBOMCTBA [TOKA3aTeIbHON U JOrapupMUUEcKoi (PyHKIMIA;
v BBINOJIHATh npeoOpa3oBaHus IPOCTENIINX BbIpa)KEHU,
BKIIIOYAIOIIMX  apU(PMETHYECKHe OIepaluy, a TaKkKe ONepalIuio
JorapuMUpPOBAHUS;
v pewmwiatb ~ IOKa3aTelbHble, Jiorapu(MUUYECKUE  ypaBHEHUS U
HEPaBEHCTBA, MPOCTEHIIINE CHCTEMbl YPaBHEHUH, HECIIOKHBIE YPaBHEHUS U
HEPaBEHCTBA, CBOJUMBIC K HHUM.
v peuarb ypaBHEHHUsI, IPOCTEUIIINE CUCTEMBI YPABHEHUH,
UCHOJb3Ysl CBOWCTBA (PYHKLUI U UX IpaHKOB;
v OPUMEHSTh  MPOU3BOAHBIC  IMOKA3aTENbHOM, JIOrapu(MUIECKOM
GyHKIUH K UCClIeOBaHUIO (DYHKIINA;
v OPUMEHSTh  MEepBOOOpasHblE K  BBIYUCICHHIO  OIPEACIICHHBIX
UHTETPAJIOB U IUIOLIA/Iel COOTBETCTBYIOIIUX (QUTYP.
Mmuororpannuku | B pe3yibTare nuzyueHusi TeMbl 00y4Yaronuecs 10J1KHbI 3HATH:

OIpeENIEHUs ABYTPAHHOTO YIJla, MHOTOTPAHHUK;
OTpe/IeNIEHNUs] U CBOMCTBA MTPU3MBI;

OIIPECIIEHNE U CBONCTBA TUPAMU/IBL;

oIpeziesieHUe U CBOMCTBA YCEUEHHON TUPAMU/IBL;
(bopMyIIbI JUTsl HaX0XKJIEHHSI 00bEMOB MHOT'OI'PaHHHUKOB.

ANANANA NN
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B pesyabTraTe wu3yueHHsT TeMbl O0y4awInHecss TOJLKHBI YMeTh:
v pacro3HaBaTh Ha YepTEXKax W MOJEISIX MPOCTPAHCTBEHHBIC (OPMBI;
COOTHOCHUTB TPEXMEPHBIC OOBEKTHI C MX OMHMCAHUSIMH, U300pAKEHHUSIMHU;

v AQHAJIM3UPOBATh B IMPOCTCHIIMX CIIydasX B3aMMHOE pACIIOJIOKCHUE
00BEKTOB B MPOCTPAHCTBE;

v n300pakaTh OCHOBHBIE MHOTOT'PAHHUKH; BBIIOJIHATH YEPTEXKU II0
YCIIOBUSIM 337134,

v peuiate IJIAHUMETPUYECKAE M TPOCTCHIINE CTEPEOMETPUYCCKHUEC
3a7a4 Ha HAXOXK/ICHHE T€OMETPUYCCKUX BEIWYMH (JUIMH, YIIIOB, IJIOMIAICH,
00BbEMOB);

v pemars  IPOCTEHIINE CTEPEOMETPUUYECKUE 3a7a4d HAa BBIYHCICHHE
U JI0Ka3aTeIbCTBO C INPUMEHEHHUEM CBOWCTB MHOIOTPAaHHUKOB;

v CTPOUTH TpPOCTEUIIME CeueHUs Kyba, TMpHU3MBL, NHPAMHUJIBI,
v HCHOJIB30BATh npu peneHun CTEPEOMETPUYECKUX 3a1a4
[UTAHUMETPUIECKUE (PaKTBl K METOIBI;

v IIPOBOJUTH JIOKA3aTENIbHBIE PACCYKICHHU B XOJ€ pelleHusd 3agad. B

pe3yJabTaTre H3y4YeHHs] TeMbl oOydaloumecsi J0/LKHbI HCHOJb30BATH
npuodpeTeHHble 3HAHUSI M YMEHHUS] B NMPAKTHYECKOH JeSATeJIbHOCTH H
NOBCEIHEBHOM KM3HHU IS

4 uccienoBanus  (MOJCIHUPOBAHMS)  HECIOXKHBIX  MPAKTUYECKUX
CUTYaIlMi Ha OCHOBE M3YYCHHBIX (OPMYI U CBOUCTB GUTYD;
v BBIYMCIICHUS 00bEeMOB u Ionaaen MMOBEPXHOCTEN

IIPOCTPAHCTBCHHLIX TCJI IIPU PCIICHUU ITPAKTHUYCCKUX 3a/idad, UCIIOJIb3YA IMIPU
HGO6XOILI/IMOCTI/I CITPAaBOYHHUKHU WU BBIYMCIIUTCIIBHBIC yCTpOfICTBa.

Tesa BpaleHus

B pe3yabTare u3yueHusi TeMbl 00y4Yarommecs 10JKHbI 3HATh:

4 OIIPEICIICHUs] U CBOMCTBA TEJI BpAIllCHUS [IMJIMHIPA, KOHYCa, CHEphl U
mrapa;

v dbopMynbl IS HAXOXKJEHHUsS IUIOMIaied MOBEPXHOCTH IIMIIMHIPA,
KOHYCa M 11apa;

v bopMyITBI TSI HAXOXKIEHUS 00HEMOB.

B pe3yabraTre wu3yuyeHusi TeMbl 00yyaommecss [I0JUKHBI YMeETh:
v/ pacrmosHaBaThb Ha 4YEPTEX)aX M MOJIEIAX IPOCTPAHCTBEHHBIE (OPMBI;
COOTHOCHUTDb TPEXMCEPHBIC 00BEKTHI C UX OIIKMCaHUsIMU, I/I306pa)KeHI/I$[MI/I;

v AHATM3UPOBATh B TPOCTCHINUX CIIy4asX B3aUMHOE PACIIONIOXKCHHE
00BEKTOB B MPOCTPAHCTBE;

v n300paxkaTb OCHOBHBIE KpYIJIbIE TEJa; BBINOJHATH YEPTEXKH IO
YCIOBUSM 3a7ay;

v pemars TJIaHUMETPUYECKHE M TMPOCTEUIINE CTEPEOMETPHUYECKHE
3a1a4i Ha HAXO0XACHHUEC I'COMECTPUYCCKUX BCIIUYUH (I[J'II/IH, YIJIOB, HJ'IOHI&}IGI\/'I,
00BEeMOB);

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

v CTPOUTh TMpoOCTeillne cedeHus Ky0Oa, TMPU3MbI, MHPaAMUJbBL;
v UCHOJIB30BATh pu penieHnn CTEPEOMETPUUYECKHX 3a1a4
[UTAHUMETPUYECKUEe (GaKThl U METOJIbI;

v IIPOBOJUTH JOKA3aTEIIbHBIE PACCYKICHUSA B XOJI€ PEILICHUS 3a1a4.
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DJIeMeHTbI B pe3yabrare wu3ydyeHusi TeMbl OOydawiuuecsi AO0/KHbI YMeTh:
KOMOMHATOPUKH, | Y pemiate mpocreiinme KOMOMHATOPHBIE 3aJadyll METOIOM Iiepebopa, a
MATeMaTHYeCKOH | TakXe ¢ MCIOJIb30BAHUEM M3BECTHBIX (HOPMYIL;

CTATHCTHKH W |V BBIUMCIATH B NPOCTEHINUX CIYYasx BEPOATHOCTH COOBITHH HAa OCHOBE
TeopuM MOJ/ICueTa YKMCJia UCXOJI0B.

BepPOSATHOCTEM

YpaBHeHuss " B pesyabTrare wusydyeHuss TemMbl OOydaruuecss AOJKHBI YMeETh:

HepaBeHCTBa v\ pemiath  panuoHaJbHbIC, IOKAa3aTelbHbIE W  JIOTapU(PMUYECKHE
YpaBHEHUs WM HEPABEHCTBA, IPOCTEHIINE  HUPPALMOHAIBHBIE U
TPUTOHOMETPUYECKUE YPABHEHHUS, UX CUCTEMBI;
v COCTaBJISITh YPaBHEHHUsS UM HEPABEHCTBA I10 YCJIOBHUIO 33Ja4M;
v’ HCIOJIB30BATh ISl IPHOJIMIKEHHOTO PEIICHUS] YPABHEHUI 1 HEPABEHCTB
rpadu4ecKuil MeTOx;
v n300pakaTb Ha KOOPAMHATHOW IIJIOCKOCTH MHOXECTBa peLICHUMN
MIPOCTEUIINX YPABHEHHUI U UX CUCTEM.

DJIeMeHThbI B pesyabTare usydeHuns TeMbl 00y4aKOIIHECH J0KHbI YMETh:

TEOPUH MHOKECTB | v/ 3a/1aBaTh MHOKECTBA IIEPECEUEHUEM U XapAaKTEPUCTUUECKUM
" CBOICTBOM

MaTeMaTH4eckoii | v/ Haxoauts nepeceuenue, 00beIMHEHUE MHOXKECTB.

JIOTHKH v Pacrnio3HaBaTh HCTUHHOE, JTOXKHOE YTBEPKJIEHHE, OLIMOKH B
YTBEPKACHUSIX.

v Ctpoutb Ha YUCIOBOM NPSIMOM OJMHOKECTBA YHCIOBOI'O
MHO’KECTBA.

s Tekymero KOHTpPOJsl yCIIEBa€MOCTH MO JIUCLUUILUIMHE MareMaTtuka NpUMEHSI0TCS METObI
KOHTPOJIS: YCTHBIM ONpPOC, MUCBMEHHBIN OIPOC YCTHBIN onpoc B (hopme PpoHTaTBHON Oecerbl,
OTBETOB Ha BOIIPOCHI.

NUCbMEHHBIA ONMpOoC B (OpMax TECTHUPOBAHHUSA, NMPAKTUUYECKUE 3aHATHUSA (pacueTHbIE 3a/auH),
3a1aHuil TpaduuecKkoro xapakrepa, B (popMe MHIAUBUIYAIBHON TOMAIIHEH paboThl (pacyeTHbBIC
3a/1aHus).

IIpumepHBIii IepeYeHb BONPOCOB VI IK3aMeHa 10 y4eOHoi qucuuminae Maremaruka:

. Kopens HaTypanbHOM CTeNeHu U3 Yuciia, €ro KOpeHb.

. CremneHsb ¢ palimoHaIbHBIM [TOKA3aTEIeM, €€ CBOWCTBA.

. Pemienne TpuroHoMeTpuyeCcKiX ypaBHEHUH

. UppaunonanbHble ypaBHEHHs, METOAbI UX PELICHUS.

. [lokazaTenbHble ypaBHEHUS, METO/IbI UX PELICHUS.

. Jlorapudwm, cBoiicTa Jorapudma.

. CoObITHE, BEPOATHOCTH COOBITHS, CIIOKEHHE , YMHOXKEHHE BEPOSITHOCTEH.
. IIpousBoiHas PyHKIMH, €€ TeOMETPUUECKUNA U PU3NUECKUI CMBICIT.

. [IpuMeHeHnne npon3BOIHOM K TOCTPOEHHUIO rpaduka PyHKITUH.
10.ITepBooOpa3zHasi, TabauIa MIEPBOOOPA3HBIX.

11.I1pusma, ee anemeHTsl, BUAbI. [l1011a16 MOITHON TOBEPXHOCTH.
12.ITupamua, ee anemMeHTsl, BUAbL. [1momaas moJgHOM NOBEPXHOCTH.
13.Konyc, ero anemenTsl, BUabl. [1110111a/1b OTHONM MOBEPXHOCTH.
14.1lunuuap, ero sneMeHTsl, BUbl. [1nomans moIHOM NOBEPXHOCTH.
15.1Map, ero snemMeHTsl, BUJbI ceueHui. [1mo1aap moaHol moBepXHOCTH.

OCoOoO~NOO O WNBEF
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16.1IpssMOyTOJIBHBII MapalIesIeNuIIe ], €r0 AIEMEHThI, CBOICTBA.
17.Ilpusma, ee anemMeHThI, BUIbl. OOBEM.

18.ITupamua, ee aneMeHTsl, BUIBL. OOBEM.

19.Konyc, ero ameMeHTsl, BUbl. O0BEM.

20.1unuHnp, ero 31eMeHTsl, BUIbL. O0beM.

21.1ap, ero snemeHThI, BUIBI ceueHn. OOBEM.

22 .Ky0, ero s1eMeHThI, CBOMCTBA.
23.1IpaKkTuKO-OpUEHTUPOBAHHbBIC 3304
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