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1. MACIOPT MPOI'PAMMBI YYEEHOM JUCIIUILINHBI
«MaremaTuka: ajredpa 1 Ha4YaJIa MaTEeMATHYECKOI0 AaHAJIM3a; TeOMEeTPHUsD)

1.1.006s1acTh IPUMEHEHUS] IPOTPAMMBI

[Iporpamma y4eOHOW JAMCLUIIIIUHBI «Matemaruka: anrebpa M Hayaia
MaTeMaTHYECKOr0 aHAJIN3a; TEOMETPHsD) SIBISETCSI 4acThl0 OCHOBHOW IPO(EeCcCUOHATBHOM
nporpamMmbl I'BIIOY «TpouuKoro TeXHOIOIMUECKOI0 TEXHUKYMa 0 CHELMATIbHOCTH

22.02.06 «CBapo4yHO€ IPOU3BOJICTBOY.

1.2. MecTOo OMCUMIUIMHBI B CTPYKTYpPe OCHOBHOH NPodecCHOHAIBHOU

o0pa3oBaTeJIbHON NMPOrpaMMbl: YueOHas quciuiiinaa «Maremaruka: anrebpa u
Hayaja MaTeMaTHYeCKOTO aHaJM3a; TEeOMETPUs» SBISETCS y4eOHBIM MPEIMETOM
oOs3arenpHOM mpeameTHOM obmact «Marematuka u uHpopmatukay PI'OC cpenHero
o0111ero 00pa3oBaHusI.

Vyebnas qucuuruinHa «Maremaruka: anrebpa U Hayajaa MaTeMaTHYECKOTO aHAJIN3a;
TeOMETpHUs» M3ydaeTcs: B 00meoOpazoBaTenbHoM ke yaeonoro miana OIIOIT I'BITIOY
«TpoHLIKHIl TEXHOJOTUYECKUI TEXHUKYM» Ha 0a3e OCHOBHOTO 00pa30BaHUs C MOJIy4YEHUEM
cpennero oobmero oopazosanus (IIIICC3) no crenuaabHOCTH

22.02.06 «CBapoyHO€E TPOU3BOICTBOY.

B yueOnbix mnanax [MIICC3 yyeOnas qucuuminHa «MaTtemaTuka: airedpa v Hayaia
MaTeMaTHYEeCKOTO aHallM3a; TEOMETPHs» BXOJHUT B COCTaB OOIIMX 0OIe00pa3oBaTeIbHBIX
Y4eOHBIX AUCIUIUIHH, (OPMHUPYEMBIX M3 00s3aTeNbHBIX TpeaMeTHbIX obOnacteir ®I'OC
cpenHero oodmiero odpaszoBanus, it crnenuanbHocTel CITO cooTBeTcTBYIOMIEro MpoduIs
pohecCHOHANTBHOTO 00pa30BaHMUs.

1.3. lesu u 32124y JUCHUILIMHBI — TPeOOBAHUA K Pe3yJIbTATAM OCBOEHUS

AUCIMIIJINHBI

Copepxanue nporpamMmmsl «MaTemaTuka: anredpa U Hayauia MaTeMaTHYECKOTO
aHaJln3a; FEOMETPHS» HaIlPaBJICHO HA TOCTHKEHUE CICAYIONINX LeJIeii:
so0ecrnieueHue CPOPMUPOBAHHOCTH MPEICTABICHHUNA O COLUAIBHBIX, KYJIbTYPHBIX U
UCTOpUYECKUX (PaKTOpaxX CTAHOBIICHUS MATEMAaTUKU;

* obecrieueHre chopMUPOBAHHOCTHU JIOTHUECKOTO, AITOPUTMUYECKOTO U MaTEMaTHUYECKOTO
MBIIILJICHHS;

* obecrieueHre chOPMUPOBAHHOCTU YMEHUIN IPUMEHSTH MOJIydE€HHbIE 3HAHUS MPU PELICHUH
pa3IMYHbIX 33]1a4;

* obecrieueHre chopMUPOBAHHOCTU MPEICTABICHUNA O MaTeMaTHKE KaK YacTH
o011e4eNIoBeueCcKOi KyabTyphl, YHUBEPCAIBHOM SI3bIKE HAYKH, TO3BOJISIONIEM OMHUCHIBATH U
M3y4aTh peasibHbIE MPOLIECCHI U SABICHUS.

OcBoenue conaepkanus y4eOHOM mucuuIuiMHbI «Maremaruka: aiaredpa ¥ Hadyana
MaTEeMaTHYeCKOr0 aHaiu3a; TeOMETpus» oOecreurnBaeT  JOCTHKEHHE  CTyAEHTaMu
CIIeIYIOLIUX Pe3yJbTATOB:

JAUYHOCHHBIX
-c)OpPMUPOBAHHOCTh MPEACTABICHUI O MaTeMaTHKe KaK YHUBEPCAIBHOM SI3bIKE HAYKH,
CPElICTBE MOJIETUPOBAHUS SIBJIEHUI U IPOLIECCOB, UAESIX U METOJaX MATEMATHKU;

-IIOHMMAaHUC 3HAYNMOCTHU MaTCMaTHKH JJIAA HAaYyYHO-TCXHUYICCKOTO mporpecca,
C(l)OpMI/IpOBaHHOCTB OTHOIICHHUA K MAaTECMATHKEC KAaK K 4aCTHU O6H.IC‘-ICJIOBC‘-ICCKOI\/’I KYJIbTYPhIL
4Cpe3 3HAKOMCTBO C PICTOpHCfI pa3BUTHUA MAaTCMATHKH, JBOJIIOLIMEH MaTeMaTHYECKUX Hﬂeﬁ;



-pa3BUTHE JOTUYECKOTO MBINUICHHUS, TPOCTPAHCTBEHHOTO BOOOPAXKEHHSI, alITOPUTMHUECKON
KyJIbTYpbl, KPUTUYHOCTH MBIIUIEHUS HAa YpPOBHE, HEOOXoauMoM st Oymymien
podecCHOHABHOM IS TEIBHOCTH, IS POIOJKEHHSI 00pa30BaHUs U cCaMOOOpa30BaHUS;

-OBIIQJICHHE MATEeMATHYECKUMU 3HAHUSIMH U YMCHHSIMH, HEOOXOJAMMBIMU B TOBCEIHEBHOMN
KU3HHU, JUISI OCBOCHHSI CMEXHBIX €CTECTBEHHO-HAYYHBIX JUCHUUIUIMH W JUCUUILIAH
npo(hecCHOHANBPHOTO IMKIIA, JUIS TMOJydeHHsT 0Opa3oBaHUS B 00JacTsAX, HE TPEOyrOmuX
yryOJIeHHONW MaTeMaTHYECKOH TTOrOTOBKH;

-TOTOBHOCTh U CIOCOOHOCTh K OOpa3oBaHHIO, B TOM YHCIE CaMO00pa3OBaHUIO, Ha
MPOTSHKECHUU BCEH JKM3HU; CO3HATENIbHOE OTHOIIECHUE K HEMPEPHIBHOMY OOpa30BaHMUIO KaK
YCJIOBHIO YCTIEIIHON MPOGECCHOHAIBHON U 0OIIIECTBEHHOU e TETHbHOCTH;

-TOTOBHOCTh M CIHOCOOHOCTb K CaMOCTOSITENIbHOM TBOPYECKOW H OTBETCTBEHHOM
JEeSATENBHOCTH;

-TOTOBHOCTh K  KOJUIGKTUBHOM  paboTe, COTPYJHHUYECTBY CO CBEpCTHHUKAMU B
00pa3zoBaTeNbHOM, OOIIECTBEHHO TIOJIE3HOW, Y4eOHO-HCCIE0BATEIbCKON, MPOCKTHOW |
ApYTrux BUJax ACATCIBHOCTH,

-OTHOIIIEHUE K MPO(HEeCCHOHATBHOU JEATEIHPHOCTH KaK BO3MOXXHOCTU y4JacTHsSl B pEIICHUU
JUYHBIX, OOMIECTBEHHBIX, TOCYAAPCTBEHHBIX, OOIIEHAIMOHATBHBIX TTPOOIIEM;

MeTanpeaMeTHBIX:

-YMCHUEC CaMOCTOSATCIBHO ONPCACIIATE NOCJIN ACATCIBHOCTH MW COCTABJIATH IIJIAHBI
ACATCIIBHOCTH,; CaMOCTOATCIBbHO OCYIICCTBIIATh, KOHTPOJHUPOBATH W KOPPECKTUPOBATH
ACATCIIBHOCTG, HCIIOJIb30BATh BCE BO3MOXKHBIC PECYPChI MJIA JOCTHIKCHHSA ITOCTABJICHHBIX
ueneﬁ " p€ajin3alvy IJIAaHOB ACATCIbHOCTH; BBI6I/IpaTI) YCICUIHBIC CTPATECTHUU B PA3JIMYHBIX
CUTYyaluAX,

-yMEHUE TPOAYKTUBHO OOMIaTbCs U B3aHUMOJAEWCTBOBATH B IPOLIECCE COBMECTHOM
NEATEIbHOCTH, YUYUTHIBATh IO3ULUU JPYIMX YYaCTHUKOB JAEATEIBHOCTH, 3(P(EKTUBHO
pazpemiatb KOHQIUKTHL;

-BJIaACHHUC HaBbIKaMH HOSHaBaTCHLHOﬁ, y‘Ie6HO'I/ICCHe,I[OBaTeHBCKOI>'I n HpOeKTHOﬁ
ACATCIIbHOCTH, HABBIKaAMH pPa3spCUICHUA HpO6J'ICM; CIIOCOOHOCTP M TOTOBHOCTH K
CaMOCTOATCIIbHOMY TIIOUCKY MCTOHOB PCHICHUA MPAKTUYCCKUX 3aJdad, MITPUMCHCHHIO
PAa3JIMYHBIX METOJ0B ITO3HAHMA,

-TOTOBHOCTb M CIIOCOOHOCTh K CaMOCTOSITEIbHOMH I/IH(l)OpMaI_[I/IOHHO'HO3H3.B8.T6J'IBHOI71
ACATCIBHOCTH, BKJIFOYas1  YMCHHUC OPUCHTHUPOBATHCA B pPa3JIMYHBIX  HUCTOYHHKAX
PIH(I)OpM&I.[PIPI, KPHUTUYCCKH OLICHUBATH U UHTCPIIPETUPOBATDH I/IHCI)OpMaI_II/II-O, MOoJIy4aeMyro U3
Pa3JIMIHBIX UCTOYHUKOB;

-BJIAACHUC SA3BIKOBBIMU CPCACTBAMU: YMCHHUC SICHO, JIOTUYHO U TOYHO HU3JIaraTb CBOIO TOYKY
3pCHUI, UCTI0JIBb30BAThL aJICKBATHLIC A3BIKOBLIC CPEIACTBA,

-BJIaJICHHE HaBBIKaMHU II03HABaTEIbHOM pC(I)J'ICKCI/II/I KaK OCO3HaHHs COBCPIIACMBIX JIencTBuit
U MBICJIUTCIIBHBIX MPOLCCCOB, UX PE3YyJIbTATOB U OCHOBaHHf/'I, rpanyn CBOCro 3HAHUA U
HCE3HAHUA, HOBBIX ITO3HABATCIIbHBIX 3ala4 U CPCACTB MJIA UX JOCTUKCHUS,



-1IeJICYCTPEMIICHHOCTh B TIOUCKAX U MPHUHATUU PELICHHUH, COOOPa3UTENbHOCTh U UHTYHLIUS,
Pa3BUTOCTh MPOCTPAHCTBEHHBIX MPEICTABICHUN; CHOCOOHOCTh BOCIPHHMMATH KPacoTy U
TFapMOHMIO MUDA;

NpeIMeTHBIX:

-c(hopMHPOBAHHOCTH MPEICTABICHUI O MATEMAaTHUKE KaK YaCTH MUPOBOW KyJIbTYPBI H MECTE
MaTeMaTUKH B COBPEMEHHOW IMBHIIM3AIMHU, CIOCO0aX OMMCAHUS SBJICHUI PeaJbHOTO MUPA
Ha MaTeMaTHU4ECKOM SI3BIKE;

-c(popMHPOBAHHOCTh MPEJACTABICHUA O MAaTEMAaTHYECKUX IOHATUSAX KaK BayKHEHIINX
MaT€MAaTHYECKUX MOJEIAX, IMO3BOJIAIOIIMX OINKCHIBATH M M3y4aTb Pa3HbIE IIPOLIECCHI U
SIBJICHUS; ITOHUMAHHUE BO3MOYKHOCTH AaKCHOMAaTHYECKOIO IIOCTPOCHMSI MaTeMaTHYECKUX
TEOpUH;

-BJIAACHHUC MCTOAAMH [O0Ka3aTCJIbCTB W AJTOPUTMOB PCHICHUA, YMCHHEC HX NPUMCHATH,
MMPOBOAWTE JOKA3aTCJIBbHLBIC PACCYKACHUA B XOAC PCIICHUA 3ada4,

-BJIQJICHUE CTAHJAPTHBIMU [PHUEMAMHU PEIICHUS PAlUOHAIBHBIX M HPPALUOHAIBHBIX,
ITOKA3aTENbHBIX, CTEIIEHHBIX, TPUTOHOMETPUYECKUX YPAaBHEHH M HEPABEHCTB, UX CHCTEM;
WCIIOJIb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX NPOrpaMM, B TOM 4YHCIE U1 MOWUCKA IyTH
pelIeHus U WUTFOCTPALMY PENICHUS] YPAaBHEHHUI U HEPABEHCTB;

-c(hOPMUPOBAHHOCTD MPEICTABICHUN 00 OCHOBHBIX MOHITHSIX MAaTEMAaTUYECKOTO aHAIHN3a U
WX CBOWMCTBAx, BJIAJICHUE YMEHUEM XapaKTepHU30BaTh MOBEACHUE (PYHKIINH, HCTIOIb30BaHUE
MTOJTYYEHHBIX 3HAHUM U1 ONTMCAHUS U AaHAIN3a PEAIbHBIX 3aBUCUMOCTEN;

-BJIaJICHUE OCHOBHBIMHU MOHSATUSIMH O IUIOCKUX U TPOCTPAHCTBEHHBIX TI'€OMETPHUUYECKUX
¢burypax, uX OCHOBHBIX CBOMCTBAX;

- c(hopMHpPOBaHHOCTh YMEHHs paclo3HaBaTh TIeOMeTpHYeckue (GUrypbl Ha 4epTexax,
MOJENSAX U B peaibHOM MHUpE; MPUMEHEHUE U3yYEeHHBIX CBOMCTB Nr€OMETPUUYECKUX (QUTYp U
dbopMyI JIs peleHus: FTeOMETPUUYECKUX 3a/1a4 U 33/1a4 C MPAKTUYECKUM COJIEP>KaHUEM;

-C(bOpMHpOBaHHOCTB HpCI[CTaBJ'IeHI/Iﬁ 0 Ipoueccax u SABJICHUAX, UMCIOIIUX BCpOHTHOCTHBIﬁ
XapakTep, CTAaTUCTUYCCKUX 3aKOHOMEPHOCTAX B p€albHOM MHPE, OCHOBHBIX ITIOHATHAX
3JI€M€HTapHOI>'I TEOpHUNn BCpOHTHOCTefI; YMCHI/Iﬁ HaxoJuThb M OLCHUBATb BEPOATHOCTHU
HAaCTYIUICHUA coOBITHII B HpOCTGﬁH.IHX MNPaKTUYCCKUX CUTyallusAX WU OCHOBHBLIC
XapPaKTCPUCTUKHU CHy‘I&ﬁHHX BCJINYHH,

-BJIQJICHHEC HABBIKAMHU HCIIOJIB30BAHUS TOTOBBIX KOMITBIOTEPHBIX MPOTPAMM IPU PEIICHUH
3a1ad4.

1.4. Koiu4ecTBO 4acOB HA OCBOEHHE NMPOrpaMMbl TUCIHILIHHBI:
MaKCUMaJIbHOW y4eOHON Harpy3ku oOydaromierocs - 351 yac, B TOM 4ucle:
00s13aTeNIbHOM ayIUTOPHOM yueOHO Harpy3ku oOyuatomierocs - 234yaca,
CaMOCTOSATENIbHON paboThl oOyyaromierocs - 117 yacos.



2. CTPYKTYPA U COJAEP)KAHUE YUEBHON JUCIUILJIAHBI

«MaremaTuka: ajredpa 1 Ha4aJIa MaTEeMATHYECKOI0 AaHAJIM3a; TeOMEeTPHUsD)
2.1. O0bem yueOHOM JUCHUIIMHBI M BU/AbI Y4e0HOH padoThl

Bup yyeOHol padoThI O0bem
qacoB

MaxkcuMaJsibHasi ydeOHasi HATpy3Ka (Bcero) 351

Oobs13aTeqbHAs ayIUTOPHAsI ydieOHAasi HATPY3Ka (Bcero) 234

B TOM YHCIJIC:

1a00paTOpPHBIE 3aHITHS -

MPAKTUIECKHUE 3aHATHS 50

CamocrosiTesibHas padoTa o0yuaronierocs (Bcero) 117
Hanucats pedepatsl, coobuieHus

Co3naTe npe3eHTanuu

CocTaBUTh KPOCCBOPABI

BoInosHUTE NpakTHyeckue padoThl

TpeHUHT 10 PEeNICHUIO YPABHEHN U HEPABEHCTB
W3roToBUTH reoMeTpruecKre MOAETH

Hrorosas arrecrauus B popme 3K3amMeHa




2.2. TeMaTH4eCKUH IUIAH U COAEP:KaHHUE Y4eOHOU IMCUUIIMHBI
«MaremaTuka: aaredpa u Ha4yaJla MATEeMAaTHYeCKOI0 AHAJIN32; TeOMeTPHA»

HaunmenoBanme Conepxxanue yueOHOro MaTepuaJa, JJabopaTopHbie H NPaKTHYECKHE PadoThl, O0beM yacoB | YpoBeHb
pa3iesioB U TeM caMoCTOsITe/IbHAsA padoTa o0yualoumxcs, KypcoBasi padot (IpoeKT) (eciu OCBOEHUS
npeoycmompensl)
1 2 3 4
BBenenue 4
Conep:xxanue yuyeOHOro marepuaja 2 1
BBenenue
Maremaruka B Hayke, TEXHUKE, SKOHOMHUKE, HH()OPMAITMOHHBIX TEXHOJIOTUAX U
MPaKTUYECKOM JIeaTenbHOCTH. Llenn u 3amaum n3ydeHus MaTeMaTUKHU TIPU OCBOSHUHU
cuermanpHoctern CIIO
JlaGopaTopHblie padoThI
IIpakTH4eckue padoTbl
CamocTrosiTesqibHasi padoTa 00y4arOIMXCs 2
Coobmenne «MaTtemaTuka B MOEH mpodeccum»
KonTposbHbIe padoThI
Pa3zgea 1 15
Pa3Burue moHsiTtus o
qucJjie
Conepxanue yueOHOro Marepuasia 8 2

Tema 1.1
Pa3BurTne nousiTus o
YyucJie.

Lenble u panmoHanbHele yncia. JledcTBUTENbHbIE Yicha. [Ipubaudicennvie 8b14UCIeHU.
Komnnexcnuvle yucna.

JlabopaTopHbie padoThl

IIpakTnuyeckne padoThl




Apupmernueckue 1eiCTBUS HAJ YUCIaMH, HAXO0XKICHHE MPUOIMKSHHBIX 3HAUEHUH BEITNYHH
Y NTOTPEIIHOCTEN BBIYHUCICHUM, CPABHEHUE YHCIOBBIX BBIPAXKECHUM.

CamocrosiTesibHas padoTa 00y4aroIuXcst

Pedepat «cropus pa3BUTHS YHCITa»
Pedepar «McTopust pa3BUTHS KOMILIEKCHOTO YHCIIa»

KoHTpoJibHbIE paboTHI

Pa3znen 2
KopHnu, crennenu u
Jorapupmsl

42

Tema 2.1
KopHu u crenenu.

Conep:xxanue yuyeOHOro marepuaja

KopHu HaTypanbHOU CTENEHN U3 YKCTa U UX CBOKCTBA. CTeNEeHU ¢ palluOHATIbHBIMU
MoKasaTelIsIMH, nX cBoicTBa. CTEIIEHH C JCHCTBUTEILHBIME MoKa3aTelsiMu. Ceoticmaea
cmeneHnu ¢ 0eticmeumenbHbiM NOKA3Amesem.

[IpeoOpazoBaHue palMOHATBLHBIX, HPPALTMOHALHBIX CTEIICHHBIX, MIOKa3aTEIbHBIX
BBIPAKCHUM.

JlaGopaTopHblie padoThI

IIpakTuyeckue padoTbl

Brrunciaenue u CpaBHCHUC KOpHGfI. Brimonnenue pacdeToB C paguKalaMu. Pemrenne
HUppaliiOHaJIbHbIX ypaBHeHHﬁ. Haxo;xz[eHHe 3HAQUCHHUHU CTEIICHEH C paiuOHAJIbHBIMHA
IIOKa3aTCIIsIMU. CpaBHeHI/Ie CTEIICHEH. Hp606paBOBaHI/I€ BLIpa)KeHHfI, CoACpiKaluX CTCIICHH.
Pemenue nmokaszareabHBIX ypaBHeHHﬁ. Pemenune IIPUKIIaIHBIX 3a1a4.

CamocrosiTesibHAasA padoTa 00y4arOIMXCs

CocTaBUTh KpOCCBOPJ 110 TEMC! «CreneHby»
CocTaBuTh MMPpE3CHTAUIO I10 TEME «MeTo bl peHICHUA UPppALTUOHAIIBHBIX ypaBHeHPIfI»

KoHnTpoJsbHbIe padoThI

Tema 2.2

Conepxanue y4eOHOro Marepuasa

10




Jlorapudm. Jlorapupm
yucaa. [IpeodpazoBanue
ajiredpanvecKux
BbIPAKEHH .

OcHoBHOE oTapupMUIEcKOe TOXKIECTBO. JlecITHIHbIe U HAaTypalbHBIC JOTapU(PMEI.
[IpaBuna neiictuii ¢ norapudmamu. Ilepexos Kk HOBOMY OCHOBaHHUIO.
IIpeoOpazoBanue norapuGpMUIecKUX BHIPAKECHHN.

JlabopaTopHbie padoThbl

IIpakTnuyeckne padoThl

Haxoxaenue 3HaueHui jorapugma 1o npou3BoIbHOMY OCHOBaHUI0. [lepexos oT ogHOTO
OCHOBaHUS K Ipyromy. Beruncienue u cpaBHenue jorapudmos. JlorapupmupoBanue u
MOTEHIIMPOBaHKE BhIpayKeHUI. Penienns npukiaHbIx 3a1a4. Pemenre norapuMuyeckux
YPaBHEHUM.

CamocrosiTesibHas padoTa 00y4aroIuXxcst

Pedepar «cTopusi BOSHUKHOBEHUS JTOTAPU(DMOBY»
Pedepar «Jlorapudmbl B IpakTHIECKON AEATEITHHOCTI

KoHTpoJibHBbIE paboTHI

Paznen 3
IIpsimble u
IUIOCKOCTH B
NPOCTPAHCTBE

30

Tema 3.1
IIpsiMble U MJIOCKOCTH B
NPOCTPAHCTBE

Copep:xaHue y4eOHOIro MmaTepuaja

15

B3anMHoe pacnosioskeHue IByX NpsAMbIX B IpocTpaHcTBe. [lapainensHoCTh NpsAMON u
mockocTH. [lapannensHocth muockoctei. [leprneHauKynsipHOCTh NPSAMON U IIIOCKOCTH.
[lepienauKyIsp U HAKJIOHHAA. YTOJ MEXIY MPSAMOM U IIJIOCKOCThIO. JIByrpaHHbIi yroi.
VYros Mexay niaockocTaMU. [lepnenauKyIspHOCTh ABYX IIJIOCKOCTEM.

I'eomeTrpuueckue mpeoOpazoBaHus MPOCTPAHCTBA: apasieIbHbIA IEPEHOC, CUMMETPHS
OTHOCHUTEJIBHO TIOCKOCTH.

[TapamnensHOe IpoekTHpOBaHKe. [110uadb opmoconaivHoll npoexyuu. Izoopaxenue
MIPOCTPAHCTBEHHBIX (DUTYD

JlabopaTopHbie padboThl

IIpakTHuyeckne padoThl

HpI/IBHaKI/I B3aMMHOT'0O PAaCIIOJIOKCHUA TIPSAMBIX. Yron MCKIAY MMPSAMBIMU. BzaumHoe
PACIIOJIOKCHUC MTPIAMBIX U IUIOCKOCTEH. HepHeHZ[I/IKYJ'ISIp M HAKJIOHHAS K INIOCKOCTH. YTOI

10




MEKy NIPSIMOM U IJIOCKOCTBIO. TeopeMbl O B3aMMHOM PacCIOJIOKEHUH MPSIMOU U IIJIOCKOCTH.
Teopema o Tpex nepneHaukyisapax. [IpusHaku u cBOKWCTBA MapauICIbHBIX U
MEPIEHUKYIISIPHBIX IUNIOCKOCTEH.

PaccrosHme OT TOYKM 10 TUIOCKOCTH, OT NPSIMOM A0 IJIOCKOCTH, PACCTOSTHUE MEXIY
IJIOCKOCTSIMU, MEK]Ty CKPEIIMBAIOIIMMUCS MPSMBIMU, MEX/1y IPOU3BOJIbHBIMU (PUTypamMu B
IIPOCTPAHCTBE.

ITapayienbHOE IPOEKTUPOBAHUE U €I0 CBOMCTBA.

CamocrosiTesibHas padoTa 00y4arouuxcst 10

[ToaroroBute pedepar mo teme « [lapamiensHoe MPOEKTUPOBAHUE U €r0 CBOMCTBa»

[Ipe3enTtanus « [IpsiMble U TIIOCKOCTH B TPOCTPAHCTBE

KoHTpoJibHBIE paboTHI 1
Paznen 4 18
KomOuHaTopuka

Conep:xaHue y4eOHOro marepuaja 8
Tema 4.1 OcHOBHBIE TOHATHSI KOMOMHATOPUKH. 3aja4M Ha IMOJICYET YhCia pa3MeIIeH U,
KomOunaTopuka MepecTaHOBOK, coueTaHuil. Pemenue 3anay Ha epebop BapuantoB. @opmyna OnHOMA

Hprotona. CoiicTBa OMHOMUHANBHBIX KOdhdunreHToB. TpeyronpHuk [Tackas.

JlabopaTopHblie padoThI

IIpakTHYeckne padoThI 3

Uctopus pa3zButus kombunaropuku. [IpaBuna komObunaropuku. Pemenue KoMOMHATOPHBIX

3anau. Pa3menienus, couetanus u nepecraHoBku. bunom HetoTona u tpeyronsuuk [lackans.

[Tpuknanueie 3a1a4u.

CamocrosiTesibHass padoTa 00y4arIuXcst 6

Coznath mpe3eHTalui0 «IIEeMEHThl KOMOWHATOPUKI

Pedepar «Tpeyronbuuk [ackamns.

KoHTpoJibHbIe padoThl 1
Pa3znen 5 24
Koopaunatbl u
BEKTOPBI
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Tema 5.1
KoopanHatsl u
BEKTOPbI

Conepxxanue yueOHOro Marepuasa

11

[IpsimoyromnpHas (AexkapToBa) cucTeMa KoopAuHAT B mpocTpancTBe. opmyna paccTosHus
MEX]ly ABYMSI TOUKaMH. Y paBHEHUS CEPBI, nI0CKOCMU U NPAMOU.
Bexropsl. Monyns Bekropa. PaBeHcTBO BekTopoB. Cll0KEHHE BEKTOPOB. Y MHOKEHHUE

BEKTOpa Ha yuciio. Pa3nokeHne BeKTopa 1o HalpaBlIeHUIM. YTOJI MEXIY IBYMSI BEKTOpaMH.

[Tpoekuus BekTopa Ha ock. KoopnuHatel Bektopa. CKalasipHOE MPOU3BEICHUE BEKTOPOB.
Hcnonp3oBanne KOOpAMHAT U BEKTOPOB MPHU PEIICHUNA MaTEMAaTUUECKUX U MPUKIIATHBIX
3azad.

JlabopaTopHble paGoThbl

IIpakTHYyeckne padoThl

Bexkropsl. JleiicTBus ¢ BekTopamu. JlekapToBa cucTeMa KOOpAUHAT B TPOCTPAHCTBE.
VYpaBHEeHHE OKPYKHOCTH, C(hephl, IITOCKOCTH. PaccTosiHre Mex 1y Toukamu. [{eficTBus ¢
BEKTOpPaMH, 3aJJaHHBIMU KoopauHaTaMu. CKaJISIpHOE MPOU3BEICHUE BEKTOPOB. BekTopHOE
ypaBHEHUE MPAMOUN U TIIOCKOCTH. McTIoNb30BaHNe BEKTOPOB IPHU JJOKA3aTEIbCTBE TEOPEM
CTEPEOMETPHUH.

CamocTosiTesibHasi padoTa 00y4aroIMXcs

CocTaBuUTh BOIPOCHI 10 TeMe «BekTopbi»
BbINONHUTE TOMAIIHIOI KOHTPOJBHYI0 paboTy «BeKkTophi»
Pedepar «lIpsmoyronbHas cuctemMa KOOPAUHAT B IPOCTPAHCTBE.

KonTposbHbIe padoThI

Pa3zgea 6
OcHOBBI
TPUTOHOMETPHUH

45

Tema 6.1
OcHOBHBbIC MOHATHSA

Conepxxanue yueOHOro Marepuasa

Panuannas MEpa yria. BpamaTenLHoe JABHMKCHUC. CI/IHy'C, KOCHUHYC, TAHI'CHC 1 KOTAHI'CHC
qucia.

JlabopaTopHbie paboThl

IIpakTHuyeckne padoThl

PannannbIli MeTOq HU3MCPCHUS YIJIOB BpAallICHUA U CBA3b C FpaﬂyCHOﬁ Mepoﬁ.
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CamocrosiTesibHas padoTa 00y4arouuXxcst

Coobmenne «Mcropust cCo3qaHus TPUTOHOMETPUN

KonTposbHbie padoThl

Tema 6.2 Conep:xxanue yueOHOro Marepuaja 4
OcHosHbIe ®opmyisl ipuenenus. @opmysibl croxerus. Dopmyisl yasoenust Qopmyvt nouio-
TPUTOHOMETPHYECKHE 6uHHOZ0 VeId.
ToxKIECTBA. [IpeoOpa3oBanre CyMMBI TPUIOHOMETPHUYECKUX (DYHKIUHM B IPOU3BEICHUE U IPOU3BENCHHS
Hpeoﬁ;iamnaﬂnﬂ B CYyMMY. Boipadicenue mpuzonomempuieckux QyHKyuil uepe3 manzeHc nolo6UHHO20
npocTelmmnx apaymenma.
TPUTOHOMETPHYECKUX | JIaGopaTopHble padoThI
BBIPAKEHHIA.
IIpakTnyeckne padoThl 3
OCHOBHBIE TPUTOHOMETPHUUECKUE TOKAECTBA, (GOPMYIIBI CJIOKEHUS, YABOCHHS,
npeoOpa3oBaHUE CYMMBI TPUTOHOMETPUUECKHX (DYHKITUI B IPOU3BEICHUE, IPEOOpa3oBaHNe
NPOM3BEIEHHS] TPUTOHOMETPUYECKUX (QYHKIUH B CyMMY.
CamocrosiTesqibHasi padoTa 00y4arOIMXCs 4
[Ipesentanus «TpuroHoMmerpudeckue GyHKIIUI)
KoHTpoJibHbIE patoThI 1
Tema 6.3 Conep:xaHue yueOHOro MaTepuaja 13
Tpuronomerpuyieckue [ [Tpocrefiime TpUrOHOMETPUYECKHE YPABHEHUSA. [Ipocmeiiuie mpuzoHomMempuieckue
YPABHCHUS U nepaeercmea. OOpaTHbIE TPUTOHOMETPUYECKHE (PYHKIIMU: apKCUHYC, apKKOCHHYC,
HepaBeHCTBA. APKTAHTCHC.
JlaGopaTopHblie padoThI
IIpakTHyeckue padoTbl
ITpocreiinme TPUrOHOMETPHUYECKHE YPABHEHHS ¥ HEPABEHCTBA. 2
OGpaTHbIe TPUTOHOMETPHYECKHE (PYHKIIMK: apKCUHYC, aDKKOCUHYC, aDKTAHTE€HC.
CamocrosiTesibHast padoTa 00y4arOmMxcst 7
TpeHHHT 10 PENIEHHIO TPUTOHOMETPHIECKHUX YPABHEHUIA.
KonTposabHbie padoThI 1
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Pa3zngean 7
DYyHKUNH U
rpaguku.

27

Tema 7.1

®ynkuuu. CpoiicTBa
¢pynknnu. OdpaTHble
pyHkuumn.

Conepxxanue yueOHOro Marepuasa

OO6nacTh ornpene’aeHusl 1 MHOKECTBO 3HAUEHUI; rpaduK pyHKINU, TIOCTPOEHHE IpapuKoOB
GyHKIUH, 3alaHHBIX Pa3JIMYHBIME CIIOCOOAMHU.

MOHOTOHHOCTB, YE€THOCTh, HEYETHOCTh, OTPAHHYEHHOCTD, IEPUOTUNIHOCTD. [IpoMexyTKH
BO3pacTaHusl U yObIBaHMsI, HANOOJIbIIIEe U HAUMEHbIIIEe 3HAUYSHHSI, TOUYKH SKCTPEMyMa.
I'padmueckas naTepriperaus. [IpuMeps! GyHKIIMOHATBHBIX 3aBUCUMOCTEH B peabHBIX
mporieccax u sSBJICHUAX. ApupMeTndecKre ornepanuy Hal GyHKIUSIMH.

Crnoxwnast pyHKus (komro3unust). [lousmue o Henpepbignocmu (yHKyu.

Obnacmo onpedenenus u ooracme 3Haverui oopamuou gyuxkyuu. I pagpux oopamuot

GdyHKyuu

JlaGopaTopHblie padoThI

IIpakTHyeckue padoTbl

[Ipumepsl 3aBUCUMOCTEN MEX]Ty IEPEMEHHBIMU B pEaIbHBIX MPOIIECCaX U3 CMEKHBIX
mucrurnH. Onpenenenue Gyakuuid. [loctpoenne u urenne rpadukoB QyHKITHIA.
Hccnenoanue ¢ynkiuu. CBOMCTBA TMHEHHOM, KBAAPATUYHOHN, KyCOYHO - THHEHHON 1
npoOHo ymHeHHOU PyHKuMii. HenpepriBHbIC U Tepuoandeckue GyHKuu. OOpaTHbIe
GbyHKIIMK 1 UX Tpaduky.

CamocrosiTesibHass padoTa 00y4arIuXcst

Boinmonnute rpaduueckyro paboty
« IMocTpoenre rpaduKoB pa3TUYHBIX (DYHKIHMHA C MOMOIIBIO TPEOOPa3OBAHHID
BbINoHUTE TOMAIIHIOI KOHTPOJIBHYIO paboTy «CBoiicTBa (PyHKIHII»

KoHnTpoJsbHbIe padoThI

-

Tema 7.2
CreneHHble,
NMoKa3aTeJbHbIE,
Jorapupmuyeckue u

Conepxanue y4eOHOro Marepuasia

Omnpenenenus GyHKIUN, X CBOWCTBA U TPaQUKH.
[Ipeo6pazoBanus rpaduxos. [lapaniaensHblil HEpeHOC, CAMMETPHSI OTHOCUTEIIBHO OCEH
KOOpPJIMHAT U CUMMETPHsI OTHOCUTEJILHO HayaJla KOOpAUHAT, CHMMETPHUsL OTHOCUTEIIBHO
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TPUTOHOMETPHYECKH e NPsIMOM Y = X, pacTsDKEHHE U CKaTue BOJb 0CeH KOOpAMHAT.
¢pynknmnu. OdpaTHble JlabopaTopHbie paboThl
TPUTOHOMETPHYECKH e IIpakTnyeckne padoThl 3
byHKuMH. CoiicTBa u rpaduku cuHyca, KOCUHYCa, TAHTe€HCa U KoTaHreHca. OOpaTHbIe
Tpuronomerpuyeckue pynkuuu. [IpeodpazoBanus rpaduka ¢pyskiun. ['apmonnveckne
kosneOanus. [Tpuknagusie 3agaun.
[TokazarenbpHble, JorapupMudIecKie, TPUrOHOMETPUYECKUE YPABHEHUS U HEPAGEeHCMEa.
CamocrosiTesibHasi paboTa 00y4aOmMXxcst 3
Bremmonnute rpaduueckyro pabory «lloctpoenne rpadukoB jorapuMUUYECKUX,
MOKa3aTeIbHBIX W TPUTOHOMETPUUECKUX (DYHKITHI
KoHTpoJibHbIE padoThI 1
Pa3nen 8 39
MHOrorpaHHuKM 1
KpYIJible Teaa
Tema 8.1 Conep:xaHue yueOHOro MaTepuaja 10
MHOrorpaHHMKH.
Bepmunel, pedpa, rpanu MHOTOTpaHHuKa. Pazsepmia. Muozozepanmvie yenvl. Boinyxivie
MHo2oepanHuxu. Teopema Diinepa.
[Ipusma. Ilpsamas u naxkronnas npusma. [paBunsnas npusma. [apamtenenumnen. Kyo.
[Mupamupna. [IpaBuibHas nupamuga. Y cedeHHas nupamuaa. Terpasap.
CumMMmeTtpuu B KyOe, B apajiesienuiie/ie, B Ipu3Me U NUpaMu/ie.
Ceuenus Ky0a, IPU3MBI U TUPAMUIBI.
[IpencraBienue o MpaBUIBHBIX MHOTOIPAHHUKAX (TE€Tpadpe, Kyoe, OKTasape, 10AeKadape U
HKOCaspe).
O6beM u ero uzmepenue. Muaterpansnas popmyna oobema.
®opmynsl 06beMa Kyba, IpSIMOYToJILHOTO Mapaienenumnesna, npusMbel. Dopmyibsl o0bema
nupamuibl. [Togo6ue ten. OTHOIIEHUE TUIOMIAeH MOBEPXHOCTEH U 00HEMOB MMOOOHBIX TEIl.
JlabopaTopHbie padboThl
IIpakTnyeckne padoThl
Paznuunbie Buabpl MHOTOTpaHHUKOB. VX n300pakenus. CedeHus:, pa3BepTKU 3

MHOTOrpaHHUKOB. [Tnomane nopepxHoctu. CUMMETpHsSI MHOTOTPaHHUKOB. BeruuciieHue
IIoMaaei ¥ 00bEMOB.
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CamocrosiTejibHas padoTa 00y4arouuxcst

BrInoHUTE MOJIETD.
Coznarp npe3eHTaruio « [IpaBuiabHbIe MHOTOTPAaHHUKH

[Ipaktuyeckas padora «Ilnomaas MOTHON MOBEPXHOCTH U 0OBEM MPU3MBI U TUPAMHIBI».

KonTpouabHbie padoThl

Tema 8.2
Tena ppauienus.

Conepxxanue yueOHOro Marepuasa

Hunuuap u koHyc. YcedeHHsbl koHyc. OCHOBaHME, BRICOTa, OOKOBAas IOBEPXHOCTD,
oOpasytomias, pazBepTka. OceBbIe CEUSHHS U CEUCHUS, MapalieIbHbIE OCHOBAHMUIO.
ap u chepa, ux ceuenus. KacarenpHas mockocTs k chepe.

®opmynsl 06beMa HWIMHIPA, KOHYca. DopMyIibl IUIOMIAIM TOBEPXHOCTEN UIMHAPA U
KoHyca. @opMyibl 00beMa 11apa M miIomaan chepsl.

JlabopaTopHble padoThbl

IIpakTHyeckue padoTbl

CummeTpus Teln BparieHus. Beraucienue miomnaneii 1 00beMoB. 2
CamocrosiTesqibHasi padoTa 00y4arOIMXCs 6
Coobmenne «VcTopust usmepeHus IIONAACH 1 00HEMOBY
Wsrorosnenue moaenu.
[IpakTrueckas padota: «Ilimomaas NOJIHON NOBEPXHOCTH M 00OBEM IMIIMHJIPAY).
KoHTpoJibHbIE padoTHI 1
Pa3nen 9 36
Havauaa
MaTEMATHYECCKOI'O
aHaJIn3a
Tema 9.1 Conepxxanue yueOHOro Marepuasa 17
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ITocienoBaTe1bHOCTH.
IIpousBoanas.

CriocoObI 3a/1aHUS U CBOMCTBA YHCIIOBBIX TOCIICIOBATEIILHOCTEH. [lonsimue o npedene
nocneoosamenvrhocmu. Cyujecmeoganue npeoena MOHOMOHHOU 02PAHUYEHHOU
nocneoosamenvhocmu. CyMMUPOBaHHE MOCIIe0OBaTeNbHOCTEN. beckoHeuHo

yOBbIBaroI1asi reoMeTpudecKasi IpOrpeccus U e CyMMa.

[TonsiTne 0 MPOU3BOJHON (PYHKIMH, €€ TeOMETPUIECKUN U (PU3UUECKUI CMBICI. YpaBHEHHE
KacaTenbHOU K rpaduky ¢pyHkiuu. [Ipon3BoaHbIE CyMMBI, Pa3HOCTH, IPOU3BEACHHUS,
yacTHOTO. [Ipon3BOHBIE OCHOBHBIX 3JI€EMEHTAPHBIX PYHKIMNA. [IpMeHeHrne mpon3BOHON K
HcCae0BaHuI0 PYHKIMM U TIOCTPOEHUIO TPaPUKOB. Ipouzso0nvie 0Opammuoll pyHKyuu u
Komnozuyuu ¢yukyuy. IlpumMepbl UCTIOIb30BaHUSI TPOU3BOIHOM JUIsI HAXOXKICHUS
HaWIY4Ilero pemeHus B IpUKIaJHbIX 3a1a4ax. Bropas npou3BoaHas, ee reOMeTpUUECKHil 1
¢uznueckuit cmpica. HaxoxieHue ckopocTu AJis polecca, 3alaHHoro GopMysoi u
rpaduKoM.

JlabopaTopHbie paGoThI

IIpakTHYeckne padoThl

UucnoBas mocie10BaTeNbHOCTb, CIIOCOOBI €€ 3ajaHu s, BBIUUCICHHS YICHOB
nocnenoBarensHocTU. [Ipenen nmocnenosarenbHocTH. . beckoneuHo yObIBaromias
reoMeTpHuuecKas porpeccus.

[IpousBoHAasA: MEXaHUYECKUN U T€OMETPUUYECKUN CMBICIT TPOU3BOTHOM.

VYpaBHeHue kacarenabHoOU B o0miem Buze. [Ipasuiia u popmynsl quddepeHunpoBaHus,
TabIuIa TPOU3BOAHBIX AIEMEHTApHBIX QPyHKIUN. MccnenoBanue QyHKIIMH C TOMOIIBIO
npou3BoiHOM. HaxoxaeHne HanbobIero, HAMMEHBIIET0 3HAYEHUS U SKCTPEMalIbHBIX
3HAYCHHUH (YHKITUH.

CamocTosiTesqibHasi padoTa 00y4aroIMXcs

12

CocTaBUTh TaOIUILY TPOU3BOJHBIX.

Bemmosmauts Tect «IIponsBoaHas GyHKIHN.

CocraButb KpoccBopa 1o Teme «IIponsBonHast GyHKIUIDY

BBIMoHUTE TOMaIIHIOK MpakTHYecKyto padoTy «VccnenoBanue GyHKIMHM U TIOCTPOCHHE
rpaduka»

KonTpoJsbHbIe padoThI

Pazgen 10
HNuTerpay u ero
NPHUMEHEHHE

23
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Tema 10.1 Conepxxanue yueOHOro Marepuasa 13
HHuTrerpai u ero [lepBooOpa3nas u unTerpai. [I[puMeHeHne onpeaeeHHOro HHTEerpasa Uil HaX0 K ICHHSI
NpUMeHeHue IIoLIaAu KpuBoMHENHHOM Tpaneuuu. @opmyna Hetorona—IJleiionuna. [pumepsl
MIPUMEHEHMSI HUHTErpasa B (pU3MKe U TeOMETPUMU.
JlabopaTopHble padoThI -
IIpakTnuyeckne padoThl 2
Wurerpan u nepBoobpaznas. Teopema Hototona—IJleitOnuna. [lpumenenue uarerpana
K BBIYMCIICHUIO (DU3MUYECKUX BEJIMYMH U IJIOMIAIEH.
CamocrosiTesibHasi paboTa 00y4aommXxcst 7
3anoaHUTh TaOIUIly EPBOOOPA3HBIX (PYHKIUI.
CocraButh Tect «IlepBoobpaznas»
Boinonnute rpaduueckyto paboty «Bwruucnenue miomniaznei Gpuryp ¢ noMouibo
UHTErpaza»
KonTposabHbie padoThl 1
Pazgen 11 18
JJIeMeHTbI TEOPHUH
BEPOATHOCTH U
MaTeMaTH4YeCKOH
CTAaTUCTHKH
Tema 11.1 Coaep:xaHue y4eOHOro MaTepuaja 5
DJIEeMEeHTBI TEOpHH CoObITHE, BEPOSITHOCTh COOBITHS, CII0KEHUE U YMHOKEHUE BeposiTHOCTeH. [lonamue o
BEPOSAATHOCTEH Hezasucumocmu coovimuil. /[uckpemnas cayuainas 6eauyund, 3aKoH ee pacnpeoeneHusl.
Yucnosvie xapakmepucmuxu OUCKpemHou ciyyatinou eenuyunsl. [lonamue o 3axomne
bonbuux Yucen.
JlabopaTopHbie padoThl
IIpakTnyeckne padoThl 1

Hcropus pa3BUTHS TEOPHH BEPOSITHOCTEH M CTATUCTUKH U MX POJIb B PA3IMYHBIX chepax
YeJI0BEYECKON Ku3HenesTenbHoCTH. Kitaccuueckoe onpeienieHne BeposSTHOCTH, CBOWCTBA
BEPOSTHOCTEH, TeOpeMa O CyMMe
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BEpOATHOCTEN. Brruncnenue BepostHocTen. [Ipuknaansie 3agadn.

CamocrosiTesibHast paboTa 00y4arommMXxcst 3
[oxarotoButs coobmmenue «cTopus NPOUCXOKICHHUS TEOPUU BEPOSITHOCTEID
Tema 11.2 Conepxxanue yueOHOro Marepuaja 5
DNIeMEHTBI [IpencraBiaeHre AaHHBIX (TaOIMIIBI, THATPAMMBI, TPAQUKH), 2eHEPAIbHASL COBOKYRHOCMb,
MaTeMaTH1eCKou sblbOpKa, cpednee apupmemuueckoe, meduana. [lonamue o 3a0auax Mamemamuieckoll
CTATHCTUKH CIMAMuUCmuKu.
Pewenue npakmuueckux 3a0a4 ¢ npumeHenuem 8epOosSMHOCIMHbIX Memo008.
JlabopaTopHbie padoThI
IIpakTH4yeckne padoThI
[IpencraBnenue yncnoBbIX AaHHBIX. [[puKkiagHbIe 3a1a4un. 1
CamocrosiTesqibHasi padoTa 00y4ar0IMXCs
Pemuts 3a1aun Ha TeMy: «DJI€MEHTHl KOMOMHATOPUKH, CTATUCTUKH, TEOPUU BEPOSTHOCTEH»
KonTposibHbIE padoThI
Paznen 12 30
YpaBHeHus u
HepaBeHCTBA
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Tema 12.1
YpaBHeHUs U CHCTEMBI
YPABHEHMUIA.

Conepxxanue yueOHOro Marepuasa

PannonanbeHbIe, MppalMOHAIbHBIC, IOKA3aTEJIBHBIC U TPUTOHOMETPUUYECKHUE YPABHEHUS U
CUCTEMBI.

PaBHOCWIBHOCTD ypaBHEHUN U CUCTEM.

OcHoOBHBIE IPUEMBI UX pelIeHUs (Pa3I0kKEeHHE Ha MHOKUTEN, BBEIEHUE HOBBIX
HEU3BECTHBIX, MMOJCTAHOBKA, TpadUuecKuii MeTO).

Hcnonb3oBanue cBoilcTB 1 rpadukoB GyHKIUI NpU pelieHu ypaBHeHU. Meton
uHTEepBaNOB. M300paskeHre Ha KOOPAMHATHOMN TIJIOCKOCTH MHOKECTBA PEIICHUI ypaBHEHUM
C ABYMsI IEPEMEHHBIMU U UX CUCTEM. [[puMeHenne MaTeMaTHYeCKuX METOA0B JUIsl PEILICHUS
coJiepKaTelbHbBIX 33/1a4 U3 Pa3IMYHbIX 00JacTeil Hayku U npakTuku. MHTepnpeTamus
pe3ynbTaTa, y4eT peaJbHbIX OrPAHUYEHUN.

JlabopaTropHbie padoThl

IIpakTH4yeckne padoThI

Kopnu ypaBuennii. PaBHocunbHOCTh ypaBHeHui. [IpeoOpazoBanue ypaBHeHHil. OCHOBHBIE
MPUEMBI pEILICHUs] ypaBHEHU. Pemenne cucteM ypaBHeHH. Mcnoap30BaHue CBOMCTB U
rpaduKoB PYHKIMI JJIs1 pEIICHUST YPaBHEHUMN.

CamocrosiTesqibHasi padoTa 00y4arOIMXCs

TpeHUHT 1Mo penIeHrI0 YpaBHEHUN pa3HbBIMU METOJAMH.
[IpakTuueckas padota no Teme: «I'paduueckuii METOI pelieHUs] ypaBHCHHI

KonTposabHble padoThl

Tema 12.2
HepagBencraa.

Copep:xaHue y4e0HOro MmaTepuaja

PannonaneHble, nppalmoHaibHbIe, TOKa3aTEeNbHbBIE U MpUcOHOMempuyecKue
Hepagencmea. OCHOBHBIC IPUEMBI HX pelieHHs. PABHOCHIBHOCTS HEPABEHCTB.
Hcnonb3oBanue cBOMCTB U rpadukoB PyHKIMI IPU PEIIEHUH HEPaBEHCTB. MeToq
UHTEpBaNIOB. M300paskeHre Ha KOOPIMHATHON TJIOCKOCTH MHOYKECTBA PEIICHUN HEPaBEHCTB
C IBYMs IEPEMEHHBIMU U UX cucTeM. [IpruMeHenne MaTreMaTH4ecKX METOIOB JIUIsl PELICHHUS
coJiepKaTeIbHbIX 3a1a4 U3 pa3IMYHbIX 001acTell Hayku U npakTuku. MHTepnperanus
pe3yibTara, y4eT peajlbHbIX OrpaHUYEHHH.

JlaGopaTopHbie padoThl

IIpakTHuyeckne padoThl
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OcHoBHbIE IPUEMBI pellIeHNs HepaBeHCTB. Pemenue cucreM HepaBeHCTB. Mcnosib3oBanue
CBOMCTB ¥ rpaduKoB QYHKIUH I pelICHHsI HEPABEHCTB.

CamocrosiTesibHasi paboTa 00y4YaOIMXCsl 4
[Ipezenranus «PeuieHne ypaBHEHUN U HEPABEHCTB € ABYMsI IEPEMEHHBIMI
KoHTpoJibHbIE paboTHI 1
Bcero 351
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3. YCJIOBUA PEAJIMZALIUA TPOT'PAMMBbI JUCHUIIJINHBI
3.1. MaTepunajnbHO-TeXHUYECKOe o0ecrieueHme

JUist peanuzanuy NMporpaMMbl AUCIHUIUIMHBI B HAaJUYMM MUMEETCS y4eOHBIH
kaOuHet «MaTtemaThKay.

Ob6opynoBanue yueOHOro kabnHera u padbo4ux MecT Ka0uHeTa:
- MAPTHI;
-CTYJbS;
- IOCKa C MarHUTHOM MOBEPXHOCTBIO;
- pabouee MeCTO MpenoiaBaTens;
-HarJsiHbIe TocoOus (YyueOHUKH, OTIOPHBIE KOHCTICKThI-TUIAKAThI, CTEH/IbI,
KapTOYKHU, Pa3IaTOYHBIN MaTepuas, KOMILIEKThI MPAKTHYECKUX padoT).
- KOMIUIEKT U3MEPUTEIbHBIX HHCTPYMEHTOR: JJUHEHKA, TPAHCTIOPTUP, YTOJIbHUK,
HUPKYIIb,
Texnnueckue cpeacTBa (B KOMIBIOTEPHOM KJIacce):
- MyJIbTUMEIMMHBIN IIPOEKTOP;
- KOMIIBIOTED);
- MPOEKIIMOHHBIN SKPaH;
- KOJIOHKH.
KoMmiiekT yueOHO—MeTOANYeCKO JOKYMEHTAIIUM:
-pabouas mporpamMma y4yeOHOU TUCHUIUTUHBI « MaTeMaTruka
- TEMaTU4ECKOE TJIaHUPOBAHUE;
- IpOrpaMma U METOAUYECKHUE YKa3aHHs N0 BHEAYAUTOPHOM CaMOCTOSTEIbHOM
pabote
CpencrTBa KOHTpOJIA:
- KOMIUIEKT KOHTPOJIBHO — H3MEPUTEIbHBIX MATEPUAJIOB MO AUCIUILINHE;
- KOMIUIEKTHI TECTOB IO pa3feiaaM IUCLHHUILIUHBL.
Harassaabie mocoous:
—TIJIaKaThl, TAOIHIIBI, CXeMBI, (hoTorpaduu, KAPTOUKH, JIOTHIECKUE CTPYKTYPHI.
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3.2. UudopmanuoHHoe odecneyeHne 00yueHust
Ilepedyens y4eOHbIX U3iaHuil, UHTEpHET-pecypCcoB, AONMOJHHUTEIbHOM
JIUTEPATYPHI

aobrw N

N =

OcCHOBHBIC HCTOYHHUKH:

Mopakosuu A.I'. AnreOpa u Hadana MaTeMaTH4eckoro anainusa. Yacts 1.
Vueonuk10-11 xi1.-M.,2013

Mopakosuu A.I'. AnreOpa u Hauajna MaTeMaTUYecKOro aHanusa. Jacts 2.
3amaunuk10-11 xin.-M.,2013

CwmupnoBa .M, CmupnoB B.A I'eomerpus 10-11 ki1 — Muemo3una, 2013

JlonoJIHUTEeIbHbIEe HCTOYHUKH.

Atanacsu JI.C., byry3oB B.®., Kagomues C.b. u ap. ['eomeTpus (6a30BbIit
u npoduneHelil ypoau). 10-11. — M., 2014,

Amumos III.A. Anrebpa u Hauana ananuza. 10(11) xin.-M.,2012.

Kommoropos A.H. u ap.. 10 (11) k1. — M., 2013.
Bunenkun H.S u ap. Anre6pa u Havana ananuza. 10 (11) kin. — M., 2012.
Anrebpa u Hauasna aHanuza. TemaTtudeckue TecThl 1 3a4eThl. 10-11 k1. M.

2013

Humepnem-pecypcol

Martematuka B OTKpbITOM KoJutempke http://www.mathematics.ru
OO6mepoccuiickuii MaTeMaTHYeCKHi mopTan  http://www.mathnet.ru
Enunas xomnekmuu iudpoBeIx 00pa3oBaTeIbHBIX pecypcoB Www. school-
collection. edu. ru

WNudopmaiimoHHbie, TPCHHPOBOYHBIC U KOHTPOJIBHBIC MATEPHATBI WWW.
fcior. edu. ru
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4. KOHTPOJb U OLEHKA PE3VYJIBTATOB YCBOEHUA

JUCHUITJINHBI
KoHTpoib M oOleHKa pe3yabTaTOB OCBOCHUS YYE€OHOW JWCIUIUIMHBI OCYIIECTBIISAETCS
[IPENnojaBaTelieM B IPOLECcCe IPOBEAEHUS TEOPETUYECKUX 3aHATUH, TECTHPOBAHUS,

KOHTPOJIBHBIX pa60T, a TaKXC BbIIIOJIHCHUA OGy‘IaIOHII/IMI/ICSI HHIUBUAYAJIbHBIX SaHaHHfI,
MPOEKTOB, UCCIEAOBAHMIA.

DonvLr U MeTaTRT KOHTPOJIA U OLIEeHKH

Pe3yabTaThl 00y4eHust (OCBOEHHbIE YMEHUSI
: : ( ™ ’ pe3yJIbTaTOB 00y4eHust

YCBOCHHbIE 3HAHMS)

Auredpa

YyMeTh:
- BBITIOJTHATH apU(METHICSCKUE JISHCTBHS HaJT [TpakTryeckre 3aHsTHS
YUCJIaMHM, COYeTas yCTHhIC U IMMChMEHHBIC TIPUEMBI, VY CTHBIN OTBET y JIOCKH.
HaXOJIUTh TIPHUOIMKCHHBIC 3HAYCHIS BEJTMUNH 1 [TpoBepka gomanHuX 3a1aHui.
IO PEITHOCTH BEIUKCIICHHI (a0COITIOTHAS 1 KontposnbsHbIe paboTh
OTHOCHUTEIIbHAS ); CPABHUBATH YHCIIOBBIE BHIPKCHUS; TectupoBanuie
- HAXOJIUTh 3HAYEHUS KOPHS, CTENEHH, JIoTaprdma, CamocrosirenbHast paboTa 1o
TPUTOHOMETPHUCCKHX BEIPLKCHHUIA HA OCHOBE WHIMBUYAJIbHBIM 3a/IaHMAM.
OnpeJICIICHMS], HCIIONB3YS ITPH He0OX0IMMOCTH Ok3ameH

HMHCTPYMEHTAIIbHBIE CPEICTBA; MOJIb30BATHCS
MPUOTKEHHOM OLIEHKOM TP TIPAKTHUYECKHX pacyeTax;

- BBITIOJTHATE IIPe00Pa30BaHKs BEIPOKECHUH, IIPHMEHSST
(hopMyIIBI, CBA3aHHBIE CO CBOMCTBAMH CTEITICHEH,
JIorapru(mMoB, TPUTOHOMETPUYUECKUX (DYHKIIHIA,
HCNO0JIb30BATH NPHOOPEeTeHHbIE 3HAHUS H
YMEHUS B MPAKTHYECKOMH JesITeJIbHOCTH U
NOBCEIHEBHOM KU3HU:

- JU1Sl IPaKTHYIECKHMX PAacueToB 110 (popMyiiam, BKITIOYAst
(hopMyIIBI, COZIEPIKAHNE CTETICHH, PaIMKAIIbI,
Jtorapy(hMbl ¥ TPUTOHOMETPHUECKHE (DYHKIIHH,
HCTIOJIB3YS ITPH HEOOXOMMOCTH CITPABOYHBIC
MaTepHaibl ¥ IPOCTEHIIINE BEIYMCITUTEITLHBIC

YCTpOICTBA.
OyHkum 1 rpagpuku
yMeTb
- BBIYMCIISITH 3HAYCHUE (DYHKITUH T10 337]aHHOMY [pakTryeckue 3aHATHS
3HAYEHUIO apryMEHTa IPHU PA3IMYHbBIX CIOCO0aX 3amms | Y CTHBIN OTBET Y JIOCKU.
GbyHKIMH; ITpoBepka HOMAaITHHUX 3aJaHHH.
- OTIPEJIEIIATh OCHOBHBIE CBOMCTBA YMCIIOBBIX (DYHKIIUH, EOHIp OIIHBIC PabOTHI
OJUTOKBUYM

WJUTFOCTPUPOBATh MX Ha TpadKax; Tectuposae
- CTPOHTH rpaduKu M3ydeHHBIX (DYHKIIUI

rpad 1 (b}’i{ ’ CamocrosrenbHas paboTa 1o
WILTIOCTPUPOBATH O TpadUKy CBOMCTBA AIEMEHTAPHBIX
b .. WH/IMBUTYATbHBIM 33/TAHHSIM.

: : DK3aMeH

- MCTIOJTb30BaTh MOHATHE (DYHKLIMH ISl ONIMCAHUS U
aHaIM3a 3aBUCMOCTEH BEJTMYMH;

UCI0JIb30BATH NPUOOpPeTeHHbIE 3HAHUS
YMeHHUs] B IPAKTHYECKOH /1esiTeJIbHOCTH U
NMOBCEAHEBHOM KU3HU

- JUTSI OTTUCAHMS C MIOMOIIBIO (DYHKIIMH pa3inyuHbIX
3aBUCUMOCTEH, MpeJICTaBIECHUS X Ipaduyecku,
WHTEpIpEeTai rpadHKoB.
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PexvikTaThl 00y4yeHusi (OCBOEHHbIE YMEHHS, YCBOEHHbIE
SHAHMS)

DoNMEKI 1 METOTRI KOHTPOJISI M OLIEHKH

pe3yJbTaTOB 00yUYeHus:

Havana MaTeMaTH4eCKOro aHAJIM3a

YMeTb:

- HAXOOUTDb IMPOU3BOAHLIC 3JICMCHTAPHBIX q)yHKHPIfI,

- MCIIOB30BaTh MTPOM3BOJAHYIO JUIsI U3yUCHHUS CBOMCTB
(YHKUIMH 1 IOCTPOCHHS TPadUKOB;

-IIPUMEHATH IPOU3BOAHYIO [UIsl IPOBEACHUS
MpHUOJIMKEHHBIX BBIYUCICHUH, peliaTh 3a1a41
MIPUKJIAIHOTO XapaKTepa Ha HaXOX/IeHUe HauOOJbIIIero
1 HAMMEHBLIETO 3HAYCHMUS;

BBIYHUCIIATH B HpOCTGﬁIHHX ClIydadax 1rjiomraan u 00BbEMBI
C MCITIOJIb30BAHUEM ONPCACIICHHOIO MHTErpajia,

HCIO0JIB30BAaTh HpHOﬁpeTeHHble 3HAHUA U YMCHUSA B
l'lpaKTH‘leCKOﬁ ACATCIBHOCTH " HOBCQ)]HCBHOﬁ
KHU3HMU I

- pelleHus IPUKIIATHBIX 33124, B TOM YHCJIe COLUAILHO
DKOHOMHWYCCKHUX U (1)I/ISI/I‘ICCKI/IX, Ha HaMOOJIbIINE U
HAMMEHBIINEC 3HAYCHUS, HA HAXOXKACHUE CKOPOCTU N
[YCKOPEHHSI.

[IpakTryeckue 3aHATHS

‘YCTHBII OTBET y IOCKU.

[IpoBepka AOMAIIHUX 3a/IaHUI.

KontpornbHbie paboTh

TectupoBanue

CamocrositenibHasi paboTa 1Mo HHIMBHTyaJIbHBIM
3aJAHUSIM.

OK3ameH

YpaBHemm U HEPpAaBCHCTBA

YMeThb:

- peIIaTh panroHaIbHbBIC, TTOKA3aTEIbHBIC,
imorapudmmdeckue, TPUTOHOMETPUYECKHE YPAaBHEHUA,
CBOISIINECS K TMHEHHBIM U KBaJPATHBIM, a TAKXKe
QHAJIOTUIHBIE HEPABEHCTBA U CHCTEMBIL;

- MCITONTb30BATh TPAPUUECKII METOI PELICHUS
YpaBHEHUH U HEPABEHCTB;

- M300pakaTh Ha KOOPIUHATHOM INIOCKOCTH pPerIeHUs
YpaBHEHUI, HEPABEHCTB U CHCTEM C IBYMS
HEN3BECTHBIMU;

- COCTaBIISITh M PelIaTh YPaBHEHUS U HEPABEHCTBA,
CBSI3BIBAIONINE HEU3BECTHBIC BETMYNHEI B TEKCTOBBIX (B
TOM YHCIIC TIPUKIAIHBIX) 33a/1auax.

HCMO0JIb30BaTh IPHOOPEeTeHHbIE 3HAHUS U YMEHUSI B
MPaKTUYeCKOil 1esiTeJIbHOCTH U MOBCeIHEBHOM
OKM3HU:

-IUUTsl TIOCTPOCHUS Y UICCIIEIOBAHUS POCTEHIIINX
MaTeMaTHIECKUX MOOEIIEN.

[TpakTryeckue 3aHsTHs

YCTHBIN OTBET Y JIOCKU.

TIpoBepka qoManHuX 3a7aHU.

KonTpornsHbIe paboTh!

TectupoBanue

CamocTosiTeNbHas paboTa 10 HHIBH Ty IHHBIM
3a/IaHVSIM.

DK3aMeH

KoMOuHaTOpUKa, CTATHCTHKA H TEOPUSI BEPOSITHOCTEH

yMeThb:

- pelaTh npocTelie KOMOMHATOPHBIC 3aJa4l METOI0M
nepedopa, a TAKKe ¢ UCTIOJIb30BAHNEM M3BECTHBIX

opmya;

-BBIYUCJIATH B HpOCTefIHIPIX ClIydasX BEPOATHOCTU
COOBITHI Ha OCHOBE noACYECTa 4yncjia uCxXoa0B,

HCII0JIL30BATH NMPHOOpPEeTEeHHbIE 3HAHUS U YMEHHUS B
NMPaKTUYeCKOH JesiTeJIbHOCTH U NOBCEIHEeBHOM
PKU3HU:

- UIA aHaJlin3a pCeaJIbHbIX YU CJIIOBBIX JAHHbIX,
MPEACTAaBJICHHLIX B BUJAC AUAT'PAMM, Fpa(bI/IKOB;

® aHaJin3a HH(bOpMaHHH CTATUCTUYCCKOI'O XapaKTepa.

[TpakTryeckue 3aHsTHA

Y CTHBII OTBET Y JOCKU.

IpoBepka JOMAIIHUX 33/IaHUM.

KontpornsHbie paboTh

TectupoBanue

CamocrosiTenbHas padoTa 1o WHANBUTYTbHBIM
3a/IAHVSIM.

OK3aMeH
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Pe3yabTaThl 00yueHUus (0OCBOEHHbIE YMEHMS,
YCBOCHHbIE 3HAHMS)

@DopMBbI U METObl KOHTPOJISI M OLIEeHKHU
pe3yJibTaToB 00y4YeHHst

I'eomerpus

YMeTb:

- Pacro3HaBaTh Ha YEPTEXKAX U MOJIETISIX
MPOCTPAHCTBEHHBIE ()OPMBI; COOTHOCHUTB TPEXMEPHBIE
OOBEKTHI C X OTMCAHUSIME, N300pKCHUSIMUY;

[TpakTryeckye 3aHsTHs
‘VCTHBIN OTBET Y JOCKH.
IIpoBepka nOMAaIIHKX 3aIaHHIH.
KoHTposbHbIe paboTbI

- OIKCHIBATH B3AUMHOE PACTIOJIOKCHHE TIPSIMBIX 1
MJIOCKOCTEH B IPOCTPAHCTBE, Ap2yMEeHMUPOBAms C0U
CcyarcOenust 06 SMom pacnoioHceHuu’,

TectupoBanue
CamocrosrenbHast paboTa 1o
WH/IBUTYTHHBIM 33 /TAHHSIM.

- AQHAJIM3UPOBATh B POCTEUIIINX CITy4asiX B3aUMHOE
[PacIIoNIoKEeHNE OOBEKTOB B ITPOCTPAHCTBE;

DK3aMeH

- 1300paXaTh OCHOBHbIE MHOT'OTPAHHUKH U KPYIJIbIe
Tes1a; BBITTOJIHATD YEPTEXKH 10 YCIIOBHSIM 33,144,

- cmpoumbv npocmetiuiue cevenust Kyoa, npusmol
nupamuovl,

- pelaTh IAaHUMETPUYECKUE U ITPOCTEUIIHE
CTEpEOMETPHYECKHUE 33/1a4l HA HAXOXK/ICHUE
rEOMETPUYECKUX BETWYMH (JUTHH, YIJIOB, IUIOMIA/IEH,
00BEMOB);

- UCIOJIb30BaTh MPH PEILICHNH CTEPEOMETPHIECKUX
3a1a4 TIaHUMETpUIecKue (hakTbl M METOIbI;

- TIPOBOJIUTH JIOKA3ATEIIbHBIC PACCYK/ICHHUS B XOJIE
[pEITICHYS 33/1a4;

HCMO0JIb30BATH NPHOOPETeHHbIE 3HAHUS U
YMEHUS B IPAKTHYECKOMH J1esITeJIbHOCTH H
IOBCEIHEBHOMN KU3HU:

- U151 MICCTIEI0BAHUS (MOJIEITMPOBAHKST) HECTIOXKHBIX
MPAKTHYECKUX CUTYAIIMi Ha OCHOBE M3y4eHHBIX (hOpMYIT

1 CBOWCTB (HTYD;

- BBIUKCIICHHS] OOBEMOB U IUIOIIA/IeH TOBEPXHOCTEN
MPOCTPAHCTBEHHBIX TeJ MPHU PEILICHUN PAKTUIECKIX
3a1a4, UCTIOJB3Ys [PU HEOOXOMMOCTH CIIPABOUHUKH U
BBIYHCIIMTEITHHBIE YCTPOICTBA.

1 — o3nakomumenswnolil (y3nasanue panee uzyuenHHvlx 00beKMmM0Os, C6OUCME);
2 —penpodyKkmueHblil (6blnOIHEHUE 0eAmeNbHOCIU RO 00pPA3 Uy, UHCMPYKYUU WU ROO

PYK080OCH80M)

3- npodykmusnbu? (nﬂauupoaanue u camocmonmeisibHoe 6blnojiHenHue Oeﬂmeﬂbnocmu,

peuienue npooIemMHbIX 3a0ay)
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