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1. TACIIOPT TPOTPAMMBI YYEBHOM TUCIUATIIMHBI
MaremaTuka

1.1. OO0aacTh NPpUMEHEHHUS POrPAMMBI

PaGouast mporpamma yueOHON AUCIUTUIMHBI SBJISIETCS YaCThIO MPOTPAMMBbI
MOJITOTOBKM  CHEIHAMCTOB CpeAHero 3BeHa 1o crenuanbHocTH  19.02.05
TexHonorus 6poAUIBHBIX TPOU3BOICTB U BUHOIETIHUE.
1.2. Pe3yabTaThl OCBOECHHSl Y4eOHOH JMCUMILUIMHBI: OCBOCHHE COJEP KAHMS
yu4eOHOW JMCUMILIMHBI OOECHEeYMBAET JOCTH)KCHHE CTYICHTAMH CJCIYIOIINX
Pe3yJIbTaTOB:
JIMYHOCTHBIX:
— c(hopMHPOBAaHHOCTH MPEACTABICHUI O MaTeMaTUKE KaK YHHUBEPCAIHLHOM SI3bIKE
HAyKH, CPEICTBE MOJEIUPOBAHUS SIBICHUW M NPOLECCOB, MIEAX U METOAAX
MaTeMaTHKHU;
— NOHMMAHHE 3HAYMMOCTHM MaTEeMAaTUKH JUIsl HAyYHO-TEXHHYECKOTO IMporpecca,
c(pOpMUPOBAHHOCTh OTHOLIEHMSI K MaTeMaTHKE KaK K 4acTU OOLIeYeIOBEUYECKOM
KyJbTYpbl 4Ye€pe3 3HAKOMCTBO C HCTOPHEH pa3BUTHS MaTEMAaTHUKH, JBOJIOLUEH
MaTeMaTUUYECKUX HJICH;
—pa3BUTHE JIOTHUECKOTO  MBINUICHHUs, MPOCTPAHCTBEHHOTO  BOOOpaKEHUS,
QITOPUTMHUYECKON KYJIBTYPhl, KPUTUYHOCTH MBIIIICHUS Ha YPOBHE, HEOOXOAUMOM
JU1s Oyayien mpodecCHoHaIbHOM eATeIbHOCTH, IS TTPOJIODKEHUS 00pa3oBaHuUs
U caMO00pa30BaHMS;
— OBJAJICHME MAaTeMAaTUYECKHMMH 3HAHUSMHU W YMEHHUSMH, HEOOXOIUMBIMU B
MIOBCEIHEBHOM XKHU3HU, U1 OCBOCHHUS CMEKHBIX €CTECTBEHHOHAYYHBIX TUCIUILINH
U JUCHUIUIMH TNPO(EeCCHOHANIBHOTO IHWKIA, Ui TOMydeHUs: oOpa3oBaHUs B
o0nacTax, He TPeOyIOIMMX YIIIyOJIeHHOM MaTeMaTHUYeCKON TOrOTOBKHY;
— FOTOBHOCTb M CLIOCOOHOCTh K 00pa30BaHMIO, B TOM YHUCJIE CaMOOOpa30BaHUIO, Ha
OPOTSUKEHUMM BCEWM JKM3HHM; CO3HATENIbHOE OTHOILIEHHWE K HENPEephIBHOMY
00pa30BaHUIO KaK YCIOBHIO YCIEUTHOW MpodhecCHOHATBHOM M OOIIECTBEHHOM

JIeSITCIIbHOCTH;



— FOTOBHOCTbh M CHOCOOHOCTH K CaMOCTOATEIbHOW TBOPUECKON M OTBETCTBEHHOM
NEeSATEIbHOCTH;

— TOTOBHOCTb K KOJIJIEKTUBHOH pPadOTe, COTPYAHHUYECTBY CO CBEPCTHHKAMH B
oOpa3oBaTenpHOM,  OOIIECTBEHHO  TOJE3HOM,  y4eOHO-HCCIIeI0BaTENbCKOM,
IIPOEKTHOW U JPYIMX BUJIAX ACSITEIBHOCTH;

— OTHOILIEHHUE K MPO(PECCHOHATBHON NEATEIBHOCTH KaK BO3MOYKHOCTH Y4acTHs B
pEIIeHWH JIMYHBIX, OOIIECTBEHHBIX, TOCYAAPCTBEHHBIX, OOIICHAIIMOHAIBHBIX
po0JieM;

MeTanpeIMeTHbIX:

— YMEHHUE CaMOCTOATENIbHO ONPEAENSTh LEIU AEATENbHOCTA U COCTABIATh IUIAHBI
NEATEIbHOCTH; CaMOCTOSTEJIBHO OCYILECTBIISITD, KOHTPOJIMPOBAaTh M
KOPPEKTUPOBATh JESATEIbHOCTD;, HCIOJIb30BaTh BCE BO3MOXKHBIE PECYpChbl s
JOCTHKECHHUSI

NOCTaBJICHHBIX LIE€JEH U peanu3aliy IUIAHOB JI€ATEIbHOCTH; BBIOMPATh YCIEIIHbIE
CTPATETUU B Pa3IUYHBIX CUTYaLIHSIX;

— YMEHHUE IPOAYKTUBHO OOIATHCS U B3aUMOJICHCTBOBATh B MPOLIECCE COBMECTHOM
NEeATEIbHOCTH, YYWUTHIBATH TMO3UIMH JPYTUX YYaCTHUKOB JI€ATEIbHOCTH,
s dexTuBHO pazpematbh KOHPIUKTHI

— BIQJCHUE HaBbIKAMU II03HABATEJIbHOM, y4eOHO-HMCCIEeI0BaTENbCKOW U
MPOECKTHOM JESATENbHOCTH, HAaBbIKAMU pa3pelieHHs] MpoOJjeM; CHOCOOHOCTh U
TOTOBHOCTb K CAMOCTOSITEJIBHOMY TIOMCKY METOJIOB PEIICHUS MPAKTHYECKUX 3a/1ad,
MPUMEHEHUIO PA3IMYHBIX METOJIOB MTO3HAHNUS;

— TOTOBHOCTh M  CIOCOOHOCTh K CaMOCTOSITEIbHOM  MH(OPMAIMOHHO
IIO3HABATEJIbHOM JIEATEIbHOCTH, BKIIFOYAsl YMEHUE OPHUEHTHUPOBATHCS B PA3JIMYHBIX
UCTOYHUKAX HMHGPOPMALIMM, KPUTHUYECKH OLIEHUBaTh U HWHTEPHPETUPOBATH
uHGOpPMAIIMIO, TOTYYaEMYIO U3 Pa3IMYHBIX HCTOUHUKOB;

— BJAQJCHHUE A3BIKOBBIMHM CPEACTBAMU: YMEHHE SICHO, JJOTUYHO W TOYHO H3JIaraTh
CBOIO TOUKY 3pEHHSI, UCTIOIb30BATh aJI€KBAaTHBIE S3bIKOBBIE CPECTBA;

— BJIaJICHHE HaBbIKaMU [MO3HABATEIbHON peIIeKCHH KaK OCO3HAHMS COBEPILIAEMBIX

JEUCTBUM M MBICIUTEIIBHBIX IPOLECCOB, UX PE3yJIbTaTOB U OCHOBAaHWUM, I'PaHULL
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CBOETO 3HAHWS W HE3HAHWs, HOBBIX MO3HABATENIBHBIX 33Ja4 M CPEACTB I HX
JIOCTHXKCHUS,

— IIeJICYCTPEMJICHHOCTh B TIOMCKAaX W MPUHSATUU pEUICHUH, COOOPa3uTeIbHOCTh U
WHTYHIMS, Pa3BUTOCTh MPOCTPAHCTBEHHBIX TMPEACTABICHUHN; CIOCOOHOCTH
BOCIIPUHUMATh KPAcOTy U TAPMOHHIO MUPA;

NpeIMeTHbIX:

— c(opMUpPOBaHHOCTh TMPEACTABICHUI O MaTeMaTHKE KaK YacTH MHPOBOM
KyJIbTYphl M MECT€ MaTeMaTUKd B COBPEMEHHOW IMBWJIM3allUU, CIIOCO0aX
ONMCAHUS ABJICHUIN PEaTbHOIO MUPA HA MATEMAaTUYECKOM SI3bIKE;

— c(OpMHUPOBAHHOCTh NPEACTAaBICHUM O MaTEeMaTHYECKUX TMOHATUSIX Kak
BAKHEUIIINX MATEMAaTUYECKUX MOJEIAX, IMO3BOJSIOLIMX OIMCHIBATH U HU3Yy4aTb
pa3HbIE TPOLECChl W SIBJICHUS;, MOHUMAHUE BO3MOXXHOCTH AKCMOMATHYECKOTO
IIOCTPOCHHSI MATEMATUYECKUX TEOPUH;

— BJAQJCHHUE METOJAMU JI0KA3aTeIbCTB M AJITOPUTMOB pPELICHUS, YMEHHE HX
MIPUMEHATH, TPOBOAUTH T0KA3aTEIbHBIE PACCYKACHHUS B XOAE PEUICHUS 3a/1a4;

—  BJAQJCHHE CTAaHJAPTHBIMU  IPUEMAMHU  PELICHUS  PANUOHAIBHBIX U
HMppalMOHAIBHBIX, MTOKA3aTEIbHBIX, CTEIICHHBIX, TPUTOHOMETPUYECKUX YPABHEHUI
Y HEPABEHCTB, UX CUCTEM; UCIIOJIb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX MPOrPaMM, B
TOM YHCJE IS TOUCKA MYTU PELICHUS M WUIFOCTPALUMU PELICHUS] YPABHEHUU U
HEPABEHCTB;

— c(hOpMUPOBAHHOCTH MIPEACTABICHUM 00 OCHOBHBIX MOHSATHUSX MATEMaTHYECKOTO
aHalln3a M WX CBOWCTBAX, BJIAJCHHE YMEHHEM XapaKTEpPU30BaTh IIOBEIACHUE
(GyHKIIUN, WCMOIB30BAaHUE TMOJYYCHHBIX 3HAHMM ISl OMUCAaHUS U aHalu3a
pEaJIbHBIX 3aBUCUMOCTEN;

— BJIQJICHUE€ OCHOBHBIMHU TMOHATHUSIMU O IUIOCKUX M MNPOCTPAHCTBEHHBIX
reOMETPUYECKUX (PUTYypax, UX OCHOBHBIX CBOMCTBaX; CHOPMUPOBAHHOCTH YMEHUS
pacno3HaBaTh reOMETpUYECKue (DUTYpHl Ha 4YepTekax, MOJEISAX W B PEaTbHOM
MUpE; MPUMEHEHUE W3YUYEHHBIX CBOMCTB reomMeTpudeckux ¢uryp u Gopmyn s

peuicHUA rCOMETPHUUCCKHUX 3ada4 U 3a4a4 C IIPAKTHYCCKHUM COACPIKAHUCM,



— c(hOpPMHUPOBAHHOCTh TPENCTABICHUNA O TMpoIleccaX W SBICHUSNX, HWMEIOIINX
BEPOSITHOCTHBIA XAPAKTEP, CTATUCTUYECKUX 3aKOHOMEPHOCTSAX B PEATbHOM MHPE,
OCHOBHBIX ITOHATHUSX JIEMEHTAPHOM TEOPUU BEPOATHOCTEH; YMEHUM HAaXOIUThb U
OLICHUBATh BEPOSTHOCTU HACTYIUICHUS COOBITUH B MPOCTEHIINX MPAKTHUYECKUX
CUTYalUsIX U OCHOBHBIE XapaKTEPUCTUKU CIyYalHbIX BEJIMUYUH;

— BJIQJICHUE HABBIKAMU MCIIOJB30BAHUS NOTOBBIX KOMIIBIOTEPHBIX MPOrpaMM IpU

PCIICHUHN 3aaa4.

1.3. KosinuecTBO 4acoB HA OCBOEHHE MPOTrPaMMbl y4eOHOH AUCHMIIMHBI:
MaKCUMaJbHOW yueOHOM Harpy3ku -206 yacoB, B TOM YHUCIIE:
00s3aTeIbHON ayAUTOPHOM yueOHOM HArpy3KH - 156 yacos;

CaMOCTOSITENIbHOM paboThI - 62 Jaca.



2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JJUCHUTLJIAHBI

2.1. O0bem yueOHOH JUCHUNIMHBI K BUbI Y4eOHOH padoThl

Bua yueOHoii padoTnl O0bem
4acoB
MakcuMmanbHasi yueOHasi HAarpy3ka (Bcero) 206
Oo0s13aTesibHAs ayIMTOPHAA y4eOHasi Harpy3Ka (Bcero) 144

B TOM 4YHMCIJIC:

1abopaTopHbIe pabOThHI -

MPAKTUYECKUE 3aHITUSA 70

CamocrosiTesibHasi paboTa (Bcero) 62

Hrorosas aTTecranusa B (bopMe OK3aMCHa




2.2. TemaTu4yecKkuid IJIAH M COEP:KAHUE Y4eOHOI JUCHUIINHBI MaTeMaThKa

HaumeHnoBanue Copepxxanue y4eOHOIro MaTepualia, NPaAKTHYECKHe 3aHATHS, CAMOCTOSITe/IbHAsA padoTa O0bem yacoB YpoBenn

pa3/iesioB M TeM OCBOCHMA
1 2 3 4

Paszgea 1.Pa3zBuTHe NOHATHSA O YHCIIE. 10

Tema 1.1 Copepxxanue y4eOHOIro MaTepuaJa; 6

Cucrembl BBenenue: maremaTuka B Hayke, TEXHMKE, SKOHOMHKE, HH(OPMAIMOHHBIX TEXHOJOTHSX M 4 1-2

HaTypaJIbHBIX, IIPAKTUYECKON JesTenbHOCTU. Llenu u 3a1aun u3ydyeHus MaTeMaTUKU NP OCBOEHUU Ipodeccuil u

LEJIBIX, CrelHanbHOCTEN CpeiHero npodeccuoHanbHOro 00pa3oBaHusl.

panuoHaneHBIX W | HaTypanbHble, 1enble M pauuoHanbHble uucna. JlelictBurenbHble uyucnaa. [IpuOmmkeHHble
JNENCTBUTEIBHBIX BbluucieHus. [IpulOnmkeHHoe 3HaueHHE BEIMYUHBI M MOIPEIIHOCTH MPUOIMKEeHUH (abcooTHAs U
YUCEI. OTHOCHTEJIbHAS).

IpakTHyeckas padora Ne 1-2: 2 2-3
Apudmernueckue JeHCTBUS C pa3IUYHBIMU CUCTEMaMHU YHUCE..
Beruncnenne HO/l u HOK nByx uncenn.

CamocrosiTesibHasA padoTa:
[ToaroroBuTh cooOrmienus: «MareMaTuka B COBPEeMEHHON Haykey, «l[IpuMeHeHHe MaTeMaTHKU B

pa3IUUHBIX 00NacTsIX HaykKu». BeimucaTh npusHaku aenumoctu Ha 2,3,4,5,7,9,10,25. Beimonnenue 2
apuQMeTHYECKUX NEHCTBUHN C PA3TUYHBIMU CHCTEMaMU YHCE.
Tema 1.2 Conep:xxanue yueOHOro MaTepuaJa: 4
KommnekcHele KommiekcHbie uncna. JIeiicTBus ¢ KOMIUIEKCHBIMU unciaMu. CloxeHue, BBIMUTaHHEe, YMHOKEHUE U 2 1-2
quca. JIeJICHNE KOMIUIEKCHBIX unces. Anrebpanyeckast GpopMa KOMIUIEKCHOTO YHCTIA.
IpakTu4eckas pagora Ne 3 -4: 2 2-3

ApudmeTrnueckue IeiCTBUS ¢ KOMIUIEKCHBIMU YHCIIaMHU.
[IpencraBieHrne KOMIIJIEKCHOTO YHCIIa B allre0Opandeckoit popme.

CamocrosiTesibHas padoTa: 2
Pemienue 3aau Ha ClOKEHHE, BRIYMTAHUE, YMHOXKCHHUE U JIeJIeHHe KOMIUICKCHBIX uncen. BriBecTn
q)OpMy.]'Iy JJI1 YMHOXKCHUSA W OCJIICHHUA KOMIIJICKCHBIX YHCCIL.




Pasznea 2. Kopun, crenenu u jorapudpmeol.

20

Tema 2.1

Kopuu u crenenu.

Coaep:xaHue yueOHOIro MaTepuaJia;

KopHu HaTypanbHOM cTeneHU U3 Yucia U ux cBoicTBa. CTENeHU ¢ pallMOHaJIbHBIMU MOKA3aTEIsIMHU,
nx coricTBa. CTEIEeHH ¢ IEUCTBUTEIBLHBIMHA MOKa3aTeasIMu. CBOMCTBA CTENEHU C AEUCTBUTEIbHBIM
IIOKAa3aTeJIEM.

IIpakTuyeckasi pa6ora Ne 5 - 7:

Brpluncienue u cpaBHEHUE KOPHEH.

BrinosHeHne pacyeToB ¢ pajnKaliaMH.

HaxoxeHne 3HaueHnil CTENEHEN C pallMOHAJIbHBIMU MTOKA3aTEISIMU.

1-2

2-3

CamocrosiTesbHas padora:
Pemenue 3a1au Ha HaxXOKJEHUE KOpHEH CTENEHU h U3 uucia. Pemenue 3axay Ha npeoOpa3zoBaHue
BBIPAXCHHI COAEepKAIIUX PATUKaIL.

Tema 2.2
Jlorapugm.

Jlorapudwm gucna.

Conep:xaHue y4eOHOro MaTepuaJia:

o1

[Tonstue norapudma. OCHOBHOE JOrapupMHUECKOE TOXKIAECTBO. JleciTMUHBIE U HaTypalbHbIE
norapudmsl. [Ipasuina neiictuii ¢ morapudmamu. [lepexon K HOBOMY OCHOBaHHIO.

IIpakTuyeckas padora Ne 8 - 10:

Haxoxnenue 3HaueHui joraprgma 1no npou3BoIbHOMY OCHOBAHHMIO.
Ilepexon OT OAHOTO OCHOBAHHUS K APYTOMY.

Boruncnenue u cpaBHeHHE JJorapu@moB.

2-3

CamocrosiTenbHas padora:
Brrancnenne nmorapudmMoB, Imepexoq K HOBOMY OCHOBaHMIO. PeleHne 3aad Ha CpaBHEHHE
JorapugpmMoB

Tema 2.3
[TpeoGpa3oBanue
anreOpanvaecKux
BBIPAKCHUI.

Conep:kaHue y4eOHOro MaTepuaJia:

[IpeoOpazoBanne  palUMOHAIBHBIX,  HMPPAlMOHAIBHBIX  CTENEHHBIX,  IOKa3aTeNbHbIX U
JOTapu(PMHUECKUX BbIPAKEHUH.

N

IpakTnyeckas padora Ne 11 - 12:
[TpeoOpa3oBaHus BEIpAXKEHU, COAEPIKAIIMX CTEHECHH.
JlorapudmupoBanue v MOTCHITMPOBAHNE BHIPAKEHUN.

CamocrosiTesbHas padora:
[IpeoOpa3zoBanus BbIpaXEeHHM, colepKalux Jorapudmbel U cCTeleHu. PemieHue moka3aTelbHBIX
YpaBHEHUM.

1-2
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Tema 2.4 Coaep:xaHue yueOHOTro MaTepHaJia: 6
Hppanyonansnele, | Pemenne uWppanudoHaiIbHBIX, MOKAa3aTEIbHBIX M JiorapupMUUecKux ypaBHeHuil. I[lpuBenenue 2 1-2
IIOKa3aTeNbHbIE U | MOKa3aTeNbHBIX U JIOTapu(MUUYECKIX YpaBHEHUN K BUAY JIMHEHHBIX U KBaJJPATHBIX YpPaBHEHUM.
norapumuueckue | [paxrudeckasi padora Ne 13 -16: 4 2-3
YPaBHCHHS. Pemienue nppanoHabHBIX YpaBHEHU.

Pemenue nokasarenpHbIX ypaBHEHUI.

Pemenue norapudMuuecknx ypaBHECHHUH.

Pemienune npocreiimmx noka3areabHbIX U JIOTapu(hMUIECKUX HEPABEHCTB.

CamocrosiTesibHasA padora: 2

Pemienue uppanmoHaibHbIX ypaBHeHul. Penenue torapuMuyeckux ypaBHEHUH.
Pa3nes 3. [IpsiMble U IJIOCKOCTH B IPOCTPAHCTBeE. 13
Tema 3.1. Coaep:xanue yue0HOro MaTepHaJia 4
AKCHOMBI AKCHOMBI cTepeoMeTpuu. B3anMHOe pacnonoxeHue ABYX HpPsIMBIX B IPOCTpaHCTBE. Teopembl O 2 1-2
CTepeOMeTpUH. pacroyio)keHuH npsAMoil M 1uiockoctu. IlapamnenbHocTs mpsiMoit U mockocTH. [lapamienbHOCTb
[TapamiensHOCTB IIJIOCKOCTEM.
NPAMBIX u | IIpakTuyeckas padora Ne 17 - 18: 2 2-3
IJIOCKOCTEH. Pemenue 3a1ay Ha napajieIbHOCTh MPSMOM U MIIOCKOCTH, NMapajlieIbHOCTh MJIOCKOCTEH.

Penienne 3a1a4 Ha MIPU3HAKK U CBOMCTBA NMAPAJUIEIbHBIX INIOCKOCTEH.

CamocrosiTesibHasA padoTa: 2

Joka3zate Teopemsbl: Ilpu3Hak ckpemuBaromuxcss npsaMbix, OO yriaax ¢ COHanpaBlIEHHBIMU

cTopoHaMu. PernieHue 3aj1a4 Ha B3aMMHOE PacloJIOKEHHE IPSIMBIX B IPOCTPAHCTBE.
Tema 3.2. Copepxxanue y4eOHOIro MaTepuaJa: 6
Iepnenaukynsapao | [lepneHOUKYIAPHOCT MPSIMOM M TUIOCKOCTH. lleprmeHauKkynsp W HakJIOHHas. Teopema O Tpex 2 1-2
CTh  MNPSMBIX U | MEPHEHIUKYJISApaX. YTOI MEXAY NpPsIMOM M IUIOCKOCTBIO. JIByrpaHHBIM Yros. YTOI MexAy
IJIOCKOCTEH. IJI0CKOCTSIMU. [lepneHIUKYIISIPHOCTD IBYX IJIOCKOCTEM.

IlpakTuyeckas padora Ne 19 - 22: 4 2-3

Pemenue 3a1au Ha NEPIEHAUKYIISIPHOCTD MPSMOM U MJIOCKOCTH.

Pemenue 3aa4 Ha TeopeMy O TpeX MEPHEHIUKYISIpax.

Pemenue 3a1au Ha NEPHEHANKYISIPHOCTD IBYX IUIOCKOCTEM.

Pemenne 3a1a4 Ha IPU3HAKU M CBOMCTBA NEPIEHIUKYIISPHBIX IIIOCKOCTEN.

CamocrositeibHas padora: 2

Pemenue 3a1ay Ha HAXOXKJIEHUE YIIIa MEXAY MPSIMON U IJIOCKOCThIO. Perienue 3ana4y Ha oTpabOTKy

HOHSITHSI IEPIEHIUKYISIPHOCTH NIPSIMON U TUNIOCKOCTH, NEPIIEHANKYISIPHOCTH IIOCKOCTEM.
Tema 3.3. Conep:kanue y4eOHOT0 MaTepuaJia: 3

11




I'eomeTpuyeckue
npeoOpazoBaHus

[TapannensHplii nepenoc. CUMMETpUsE OTHOCUTENBHO IUIOCKOCTH. [lapauienbHoe IpOeKTUPOBAaHUE U
ero cBoiictea. M300paxxeHne NpoCTpaHCTBEHHBIX (UTYD.

MIPOCTPAHCTBA.

IIpakTuyeckasi pa6ora Ne 23 - 24:

[TapannenbHOE MPOEKTUPOBAHUE U €TO CBOMCTBA.

Teopema o 1I0IIa M OPTOTOHATIBLHON MPOEKIIMM MHOTOYTOJIbHUKA.
B3aumHoe pacmonoxeHne npocTpaHCTBEHHBIX (QHUTYP.

1-2

2-3

CamocrosiTesibHasi padora:
N300pakeHre NpOCTPaHCTBEHHBIX (pUTyp.

Pa3zgen 4. KomOuna

TOpHKA.

oo

Tema 4.1

Coaep:xxanue y4eOHOIro MaTepuaJia:

oo

DIIEeMEHTHI
KOMOWHATOPHKH.

OcCHOBHbBIE TOHSTHS KOMOMHATOPUKH. 3aJadyd Ha TOJCYET YHCIa Pa3MEIICHUN, MEepPEeCTaHOBOK,
couetanuil. Pemenue 3amau Ha mnepebop BapuaHToB. Dopmyna Ounoma Hpiorona. CBoiicTBa
OnHOMHHANBHBIX K03 unmenton. Tpeyromsuuk [lackans.

IIpakTuyeckas padora Ne 25 -28 :

Pemienue 3a1au Ha OCHOBHBIE TTOHSATHSI KOMOWHATOPUKH.
Pemenue 3amay Ha mepeOOp BapUaHTOB.

Pemenne 3amau na Ounom HeroToHa.

CamocrosiTeibHas padora:
Pemenne 3aga4 Ha pa3MeleHus, IepeCTaHOBKH, coueTaHus. Penenue 3a1ad Ha epebop BapuaHTOB
u Ha 6uHOoM HploToHa. Pemenue 3a1au Ha TpeyroapHUK Ilackans

Paspnen S. KoopauHaTrbl H BEKTOPBI.

10

Tema 5.1.
Bexkropsl B
IIPOCTPAHCTBE.

Conep:kaHue y4eOHOro MaTepuaJia:

BekTtop u ero xoopauHatel B IpocTpaHcTBe. Monynb BekTopa. PaBeHcTBO BekTOpoB. CllokeHne
BEKTOpOB. [IpaBmiio TpeyronpHHKa. YMHOXEHHE BEKTOpa Ha 4ucio. KomiuiaHapHbIE BEKTOPBI.
ITpaBwiio mapamnenenunena. Pa3nokeHne BEKTOpa IO HANpPaBIEHUSAM. YTOJd MEXKIY ABYMs
BekTopamu. [Ipoekuusi BekTopa Ha ochb. CkansgpHoe Mpou3BeAeHHE BeKTOpoB. lcmonb3oBaHue
KOOpJMHAT U BEKTOPOB IIPH PEIIEHUN MAaTEMATUYECKUX U TPUKIIAIHBIX 3a1ad.

IMpakTuyeckas padora Ne 29 - 31:
JleiicTBHS ¢ BEKTOpaMH.
KoMriutaHapHbI€ BEKTOPBI.
CocraBieHHE ypaBHEHUS IIIOCKOCTH

1-2

CamocrosiTesibHas padoTa:
Pemienne 3amad Ha HaxXOXKACHHE CYMMBI, Pa3HOCTH BEKTOpPOB. Jl0oKa3aTh TeopeMy O pa3loKEeHUH
BEKTOpa 110 TPEM HEKOMILJIAHAPHBIM BEKTOpaM. PemieHne 3aaay B KOOpAMHATAX.

Tema 5.2.

Conep:kanue y4eOHOT0 MaTepuaJia:

12




[IpsamoyronbHas
(nexkaproBa)
cuctema
KOOpJMHAT.

[TpsamoyronbHas (JlekapToBa) cuUcTeMa KOOpAMHAT B MpocTpaHcTBe. DOpMylia pacCTOSHHUS MEXIy
JBYMsI TOUKaMH. Y paBHEHUS c(epbl, MIOCKOCTH U MPSIMOM.

IpakTnyeckas padora Ne 32:
3aauu B KOOpJAMHATAaX.

2-3

CamocrosiTesibHasi padora:
Penienue 3a1a4 Ha cOCTaBlICHHE YPAaBHEHHUH MPSIMOM, TUIOCKOCTH U CEPHI.

Pa3nes 6. OcHOBbI TPUTOHOMETPHH.

TeMma 6.1.
Tpuronomerpuuec
Kue QyHKIUH.

Conep:kanue y4eOHOT0 MaTepuaJia:

Panuannas mepa yria. BpamarenbHoe nBukeHue. UwuciaoBas OKPYXKHOCTb Ha KOOPAMHATHOM
wiockocTd. CHHYC, KOCHMHYC, TAHI'€HC M KOTAHI'€HC 4Hcia. TpUroHOMeTpuuyeckue (QyHKUIUU
YUCJIOBOr0 aprymenta. OCHOBHbIE TpPUTrOHOMETpUuYecKue ToxzaecTtBa. dopmynsl npuBeneHMUs,
dopMynbl cinoxkeHus, (GopMysbl JBOMHOTO M MOJOBUHHOrO aprymenta. IlpeoOpa3oBanue cymMmbl
TPUTOHOMETPHUYECKUX (DYHKIUH B IPOU3BECHUE U MIPOU3BEJICHHS B CYMMY.

IIpakTuyeckas padora Ne 33 - 35:

Tpuronomerpuyeckue GyHKIIMHU YUCIOBOTO U YTIIOBOI'O apryMEHTa.
[IpeoOpa3oBaHue TPUTOHOMETPHUYECKUX BhIPAKECHHIA.
[IpeoOpazoBaHre TPUTOHOMETPUIECKUX BBIPAKECHUM.

CamocrosiTeibHas padora:
CoctaBuTh TaOMUIly 3HAUYEHUH CHUHYC, KOCHHYC, TaHI€HC M KOTaHIeHC, TaOmuiy Qopmyn
npuBeneHus. Penienne 3a1a4 Ha IPUMEHEHNE OCHOBHBIX TPUTOHOMETPUYECKUX TOKIECTB.

Tema 6.2.
Tpuronomerpuuec
KHC YpaBHCHHA U
HEPaBEHCTBA.

Conep:kaHue y4eOHOr0 MaTepuaJia:

\‘

OOpatHble TpuroHomerpuueckue ¢yHkuuu. Ilpocreiiiine TPUTOHOMETPUYECKHE YpaBHEHHUS.
[TpocTeiimye TpUroHOMeTpUYECKHUE HEpaBeHCTBA. TPUTOHOMETPUYECKIE YPABHEHHSI U HEPABEHCTBA.

IIpakTnyeckas padora Ne 36 - 38:
OOpatHble TPUTOHOMETpUYECKHE (DYHKIIUH.
Pemenne TpUroHOMETpUYECKUX YPaBHEHUM.
Pemenne TpUroHoOMeTpUYECKUX HEPABEHCTB.

1-2

2-3

CamocrosiTesibHas padoTa:
Pemenne ypaBuenuii Cost=a , sint=a , tgt=a, ctgt=a. Pemenune TpuroHoMeTpu4eCcKUX ypaBHEHHH.
PemeHne TpUroHOMETpUYECKUX HEPABEHCTB.

Pa3zpnen 7. OyHKUMH M rPaUKH.

13

Tema 7.1

\ Conep:xaHue yueOHOIro MaTepuaJia:

13
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OyHKIUH, ux | OyHKUUU: CTeNeHHas, I0Ka3aTellbHas, Jiorapudmuyeckas W TpuUroHoMmerpudeckas. OO6sacTb 7 1-2
CBOICTBa U | ompeneseHus 1 00JacTh 3HAUCHUIA.
rpauKu. CpoiictBa (pyHKIMH. MOHOTOHHOCTH, YETHOCTb, HEYETHOCTh, OI'PAaHMYEHHOCTb, MEPUOAUYHOCTD.
OOpatHble [TpomexyTku Bo3pacTaHus U yObIBaHUs, HAMOOJIbIIIEE M HANMEHbIIIEE 3HAUCHUS, TOUKU HKCTPEMyMa.
GyHKLIUU. I'paduueckas unrepnperanus. [Ipumepsl GyHKINOHAIBHBIX 3aBUCUMOCTEH B peabHBIX Ipoleccax
U sBiIeHUsAX. Apudmerndeckue omepauuu Hajx (yHKIusMdA. CraoxHas (QyHKIUS (KOMIO3HIHUSA).
[Tonsitue o HempepbiBHOCTH (yHkiuu. OOpatHble QyHKIuu. OO0nacTh ompeneiacHuss U 00JacTh
3HayeHui. [ paduk.
IIpakTuyeckas padora Ne 39 - 44: 6 2-3
Ob6nactp onpeneneHus: GyHKIUH.
Urenue rpaduka GyHKIUU.
[Toctpoenue rpaduka oOpaTHON QYHKITUH.
HccnenoBanue GyHKIMH.
Hccnenoanve GyHKIIHA.
[Toctpoenue rpadukoB GyHKIUH.
CamocrosiTesibHasA padora: 6
CoctaBuTh TaONUIly CBOWCTB 3jeMeHTapHbIX (yHkiuil. [TocTpoeHne rpagukoB 3meMEHTApHBIX
¢yuknuil. Pemenne 3amgay Ha cBoiicTBa (QyHkuuil. Yrenue rpapukoB ¢yHkumil. MccnemoBanuit
¢bynkuuit no rpaduky. IToctpoenue rpadukoB GyHKIUH.
Pazgesa 8. MHOrorpaHHMKHU M KpyrJble TeJa. 12
Tema 8.1. Coaep:xaHue yueOHOTro MaTepuaJia: 6
Mpuororpanauku. | Bepummnsl, peOpa, rpaHu MHOrorpaHHuka. PasBepTka. MHororpanHsle yribl. Bbimykiibie 4 1-2
MHororpaHHuku. Teopema Oiinepa. [Ipusma. [lpsimas u HaknoHHas npusma. IIpaBunpHas npusma.
[Mapanmnenenunen. Ky6. IMupamupa. IlpaBuwibHas nupamuja. YceueHHas nupamuaa. Terpasap.
Cummerpun B KyOe, B mapajuienenunene, B npusme u nupamuge. CedeHust KyOa, Npu3Mbl U
nupamuabl. [lpeacraBienue o0 TpPaBWIBHBIX MHOTOTpPaHHUKAX (TeTpa’iape, KyOe, OKTaspe,
JIOJICKAdAPE U UKOCAIPE).
IIpakTnyeckas padora Ne 45 - 47: 3
ITocTpoeHne cedeHnii B MHOTOIPAHHHKAX. 2-3
Pemenue 3a1a4 Ha BBIYMCICHHE TUIOMIAAN TOBEPXHOCTH U 00beMa MHOTOI'PAaHHHUKOB.
Buibl cuMMeETpuil B TPOCTPAHCTBE.
CamocrositeibHas padora: 2
[TocTpoenune pa3BepTOK MHOTOIPAaHHUKOB BerumcieHue mionaaeii 1 00beMoB.
Tema 8.2 Copepxxanue y4eOHOIro MaTepuaJa: 6
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Tena u | Hunuanap u konyc. YcedeHHbslit koHyc. OcHOBaHUE, BbICOTa, OOKOBasi MOBEPXHOCTh, 00Opa3yrolias, 3 1-2
IIOBEPXHOCTHU pasBepTka. OceBble CeUeHUs M CEUeHUs, mapaienbHble ocHoBaHuio. Ilap u cdepa, ux ceyeHwus.
BpallleHUs. KacarenbHas miaockocTs K cdepe.
IIpakTnyeckas padora Ne 48 -50: 3 2-3
N300pakeHust KPYTIIBIX TEJT U UX CCYCHHM.
Pemenue 3a1ay Ha HaXOXKAEHHUE HIEMEHTOB TeJl BPALLCHUS.
Brruncnenue ninomazaei 1 00beMOB TeJ BpallleHUsl.
CamocrosiTeibHast padoTa: 3
[ToctpoeHue pa3BepToKk M ceuyeHHil. PemieHue 3amad Ha B3aWMHOE pacroioxeHue chepbl U
IJI0CKOCTH. Bolunciienue miomazneit 1 00beMoB.
Pa3nes 9. Hayasia MaTeMaTH4eCKOro aHAJIN3a. 14
Tema 9.1 Coaep:xanue yueOHOIro MaTepHaJia: 5
ITocnenosarenbuoc | ITocnenosarensuoct. CriocoObl 3ajaHUsl M CBOIMCTBA YHMCIIOBBLIX mocienoBareiabHocTei. [Tonsatue o 3 1-2
TH. npenene  nociefoBarenbHocTH.  CylllecTBOBaHME — MpeAesia  MOHOTOHHOM — OrpaHUYEeHHOM
nocienoBarenbHocTd.  CymMmupoBaHWE — mocienoBarenbHOCTed.  beckoHeuHo — yOwIBaromiast
reOMEeTpHUUYECKas MPOrPeccus U ee CyMma.
IIpakTnyeckas padora Ne 51 —52: 2 2-3
CriocoOb!I ee 3a1aHNs ¥ BBIYUCIIEHUE YWIEHOB MOCIEI0BaTEIbHOCTH.
Boruncnenue npezena nociaea0BaTeNbHOCTH.
CamocrosiTenbHas padora: 2
Pemienne 3amay Ha HaXOXKJACHHE CYMMbI OECKOHEYHOM T'€OMETpUYECKOW mporpeccuu. PereHue
3a/1a4 Ha BBIYMCIICHHUE NIPEAEIOB YHMCIIOBBIX NOCIEA0BATENBHOCTEN.
Tema 9.2 Coaep:xaHue yueOHOTro MaTepHaJia: 9
[TponsBoHas. [Tonsstue o HempepsiBHOCTH (yHKIMH. I[IpomsBonnas. Ilonartue o mnpousBogHON (yHKIUM, €€ 5 1-2
reoOMeTpUUecKUid M (U3NYECKUH CMBICI. YpaBHEHHE KacaTeldbHOW K Trpaduky QyHKUIHU.
IIpon3BogHBIE  CyMMBI, pPa3HOCTH, IIPOU3BEJIEHUSA, 4acTHOro. IIpoW3BOAHBIE OCHOBHBIX
a7eMeHTapHbIX (QyHKIUHA. [IpumMeHeHre npou3BOIHON K UCCIIEIOBAHUIO (YHKIMH U MOCTPOSHUIO
rpa¢ukoB. [IpousBoanbie 00paTHONW (QYHKIMU U KOMIO3UIMU (yHKIMHU. [IpumMepsl UCIONb30BaHUS
IPOM3BOJHOW /ISl HAXOXACHUS HAWIydllero peleHus B NPUKIAIHBIX 3anadax. Bropas
NPOM3BOJIHAs, €€ TeOMEeTPUYECKH U (u3nueckuil cMbicia. HaxoxkaeHue ckopocTd Ajis mpoliecca,
3alaHHoOTO0 (hOopMyITOit U TpaduKoM.
IIpakTuyeckas padora Ne 53 - 56: 4 2-3

BBI‘-II/ICJICHI/IC HpOI/I3BO,£[HBIX.
CocraBrieHrue ypaBHEHHUS KacaTeIbHOU K rpaduKy QyHKIIHH.
WccnenoBanune GyHKIIUHA ¢ TTOMOIIBIO TIPOU3BOTHOM.
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CamocrosiTesibHasi padora:
Pemenne 3amad Ha HaxOXICHHWE NPOM3BOAHBIX (YyHKIWA. PemieHue 3amad Ha COCTaBJICHUE
ypaBHEHHUE KacaTenbHbIX. VccnenoBanne QyHKIMY ¢ TOMOIIBIO MPOU3BOIHOM.

Paznen 10. MuTerpaJ u ero npuMeHeHme. 8
Tema 10.1. Coaep:xanue yueOHOro MaTepuaJa; 4
IlepBoobOpasnasi u | [lepBooOpasHass U uHTerpai. [IpaBuia OThICKaHHs EPBOOOpasHbIX. HeompeseneHHbI HHTETpA. 2 1-2
Heonpenenenusli | CBo#CTBa HEONPECICHHOIO HHTErpaia.
HHTErpal. IpakTuyeckas padora Ne 57 - 58: 2 2-3
Brraucnenue nepBooOpa3HbIX.
BrruncneHne HeonpeeIeHHbIX HHTETPaJIoB.
CamocrosiTesibHasA padora: 2
[TocTpouts Tabnuiy nepBoodpazHbIX GyHKUuMH. Pemenue 3agau Ha HaXoXA€HUE 1EPBOOOPA3HBIX U
HEOIpeIeJICHHBIX UHTErPAJIOB.
Tema 10.2 Coaep:xaHnue y4eOHOIro MaTepuaJa; 4
OnpeneneHHblit Onpenenenublii uHTerpai. [IpumMeHeHne ONpENENeHHOr0 MHTErpaya JUulsl HaXOXKJIEHUs IUlouiaan 2 1-2
UHTETpall. KpuBoJMHeNHHON Tpanenun. @opmyna Herorona—IJleiibnuna. [Ipumepsl npuMeHeHUs] UHTErpana B
(u3KKe U TEOMETPUH.
IIpakTnyeckas padora Ne 59 - 60: 2 2-3
Boruncnenue onpeneaeHHOro HHTerpana.
Brruncnenne niuomaay KpUBOJIMHEHHON Tpanely ¢ IOMOIIBIO ONPEJEIIEHHOIO MHTErpasa.
CamocrosiTeibHas padora: 2
Pemenne 3amad Ha HaxXOXAECHUE OIPEAEIECHHOIO HHTEerpana. PenieHue 3azad Ha HaXOXACHHE
IJIOMIA M KPUBOJIMHENHOM TpaIlleluH.
Pa3nes 11. DiieMeHTHI TeOpHHU BEPOATHOCTE M MATEMAaTHYeCKOM CTATHCTHKH. 8
Tema 11.1 Copepxxanue y4eOHOIro MaTepuaJa: 8
Onementsl Teopuu | CoObITHE, BEPOSITHOCTH COOBITHS, CIIOKEHWE W yMHOXXEHHe BeposTHocTedl. [loHsTHE O 4 1-2
BEPOATHOCTEH. HE3aBUCHUMOCTH coObITHH. JlMcKpeTHas ciiydaiiHas BeNUYMHA, 3aKOH ee pacrpeneneHus. YncioBble
DIIEMEHTHI XapaKTepUCTUKU JTUCKPETHON ciy4yailHOH BenuuuHbl. [loHATHE O 3akoHe OOJBUIMX YHCEIL.
MaTeMaTHYECKON [IpencraBiaenre AaHHBIX (TAOMUIIBI, IUATpaMMBbl, rpauKK), TeHepabHasi COBOKYITHOCTh, BBIOOpPKa,
CTaTHCTHUKH. cpenHee apupmernueckoe, Mmenuana. [lonarue o 3ajagyax MaTeMaTHUECKON CTaTUCTUKU.
IpakTnyeckas padora Ne 61 - 64: 4 2-3

Pemenue 3a1a4 Ha BRIYHCICHUE BEPOSTHOCTHU CIIY9allHOTO COOBITHSI.
Pemenne 3a1ay MaTeMaTHYECKON CTATUCTUKH.

CocraBieHHE 3aKOHA PaCIpeAEICHUS CIy4YaiiHOM BETUYHUHBI.
HaxoxneHue 4uciioBbIX XapaKTePUCTUK CIIyYallHON BEJIMUYHUHBI.
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CamocrosiTesibHasi padora:

Pemenne 3amad Ha BBIYMCICHUE BEPOSATHOCTEH CIIydallHBIX COOBITUH M KOJMYECTBEHHBIX
XapaKTepUCTHK BBIOOPKH. PeleHne npakTHYecKux 3a/iad ¢ NPUMEHEHHUEM BEpPOSITHOCTHBIX METOJIOB.
Pemenue 3a1ay Ha IpUMEHEHNE 3aKOHA OOJIBIINX YHCE.

Pa3nen 12. YpaBHeHNsl 1 HEPaBEHCTBA. 12
Tema 12.1 Copnepxxanue yueOHOIro MaTepuaJa: 12
VYpaBHeHuUs, VYpaBHEHUS M CHCTEMBbl ypaBHEHMU. ParpoHanpHbBIe, HppalMOHAIbHbBIC, IIOKA3aTeNbHBIE U
HCPABEHCTBA U MX | TPUTOHOMETPUYECKHUE YPaBHEHUS U CUCTEMbl. PaBHOCHIBHOCTH ypaBHEHHIl, HEPABEHCTB, CHUCTEM. 6 1-2
CHCTEMBI. OcHOBHBIC TIpUEMBI HX pelIeHus (pa3io’KeHHEe Ha MHOMKUTENM, BBEJICHHE HOBBIX HEH3BECTHBIX,
NOJCTaHOBKa, TIpaduueckuii  Mertox). HepaBenctBa. PaumonanbHble, UppanMOHAIbHBIE,
NoKa3aTeJIbHbIE W TPUTOHOMETPUYECKHE HepaBeHCTBAa. OCHOBHBIE NpPUEMBl MX pemieHus. Metox
UHTEepBaJIOB. M300pakeHne Ha KOOPAMHATHON IJIOCKOCTM MHOXECTBAa DPEUICHUH YypaBHEHUH WU
HEPABEHCTB C JIBYMsI IEPEMEHHBIMU M UX CHCTEM.
IIpakTuyeckas paéora Ne 65 -70: 6 2-3
Pewenne ypaBHeHuUN.
Pemienue HepaBeHCTB.
CucTeMbl ypaBHEHHUI U HEPaBEHCTB.
CamocrosiTenbHas padora: 6
Pemenne panroHanbHBIX, HPPAMMOHAIBHBIX, TOKA3aTEIBHBIX M TPUTOHOMETPUIECKUX YPAaBHEHHH U
HEPaBEHCTB U MX CHCTEM.
JK3aMeH
Bcero yacoB ayIMTOpHON Harpy3ku 144
Yacel caMoCTOATEIbHONU paboThI 62
Htoro 206

Jist XapakTepUCTUKH YPOBHS OCBOCHMS y4eOHOT0 MaTepualia UCIOJIb3YIOTCS Celylolue 0003HaueHus:
1. — o3HaKOMUTENBHBIN (y3HaBaHUE paHEe U3yUYEHHBIX OOBEKTOB, CBOICTB);
2. — penpOAYKTHUBHBIHN (BBITOIHEHUE JIEATENBHOCTH 10 00pa3ily, HHCTPYKLIUHU WIIH 110JT PYKOBOJCTBOM)
3. — IPOAYKTUBHBIH (TUTAHUPOBAHUE U CAMOCTOSITETILHOE BBHIITOJIHEHHE ICATEIIEHOCTH, pEIIeHHE TPOOJIEMHBIX 3a71a4)
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3. YCJIOBHUS PEAJIM3AIIMY YYEFHOM JJUCITUITIJIMHBI

3.1. TpeGoBanuss K MHHUMAJIbHOMY  MATEPUAIbHO-TEXHUYECKOMY
o0ecreyeHu 10
O6opynoBanne yueOHOTO KaOUHETA:

— IIOCaJI0YHBIC MECTa MO KOJIMYECTBY CTYJECHTOB;

—pabouee MeCTO MperoaBaTes;

— MOJIEJIU TeJ BpalleHus;

—MOJIeJTd MHOTOTPaHHUKOB;

— KOMIUIEKT 3aJlaHUM 1J11 CAMOCTOSITEJIbHBIX U KOHTPOJIBHBIX padoT;

— KOMIUIEKT TECTOBBIX 3aJJaHUH 10 MPEIMETY;

— CcOOpHHMK 3aJaHUW JJIsi TPOBEICHUS] MHUCbMEHHOTO SK3aMEHa 3a KypC

CpPEIIHEH LIKOJIBI;

— KOMIUIEKTHI 3a4ETHBIX pabOT MO TeMaM.

TexHuveckue cpeacTsa 00y4eHUs :
- KOMIBIOTEP C JUIEH3UOHHBIM IPOTPAMMHBIM 00ECIICUCHUEM.

3.2. UudopmanuonHoe obecnevyeHue o0yueHmst

OCHOBHbBIC HCTOYHUKH:

1. Amumos . A. u np. MartemaTuka: anrebpa U Havajla MaTEeMaTUYECKOTO
aHanau3a, reomeTpus. AnreOpa U Hauyajga MaTeMaTHYeCKOro aHanu3a (0a30BbINA U
yrayonennslit ypoBuu).10—11 kmacesl. — M., 2014.

2. Atanacsn JI. C., byry3oB B. ®., Kagomues C. b. u np. MaremaTuka:
anredpa ¥ Havajla MaTeMaThuecKkoro aHanusa. ['eomerpus. 'eomerpus (6a30BbIil 1
yriayonenssiit ypoau). 10—11 kmacesl. — M., 2014.

3. bammakos M. 1. Marematnka: CI10. — M., KHOPYC,2016.

JlonoJiHUTEIbHAS JIUTEpaTypa:
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AmumoB II.A. u np. Marematuka: anreOpa M Hayajga MaTeMaTHYECKOroO
aHanu3a, reoMeTpus. AnreOpa U Hayaja MaTeMaTHYEeCKOro aHaiu3a (0a30BbIA U
yriyosneHHbld ypoBaH). 10—11 xmaccel. — M., 2014.

Artanacsan JI.C., byry3oB B.®., Kagomues C.b. u ap. Marematuka: anreopa
W Hayalla MareMartuyeckoro asanuza. ['eomerpusa. ['eomerpusi (0a30BbId U
yriyosneHHsi ypoBan). 10—11 xmaccel. — M., 2014.

bammvakor M.U. Maremarnka: y4eOHHK IS CTYA. YUYPESXKIACHUNA Cpem.mipod.
obOpazoBanus. — M., 2014.

bammakos  M.M.  Marematuka. COopHMK  3amad  npoduUIIbHOU
HAMpaBJICHHOCTH:  y4yeO.mocobwe Mg CTyA. YYpexaAeHud cpea. mpod.
obpazoBanus. — M., 2014.

bammakos M.M. MaremaTtuka. 3amadHuK: y4deO.mocodoue s CTY/I.
yupexaeHuit cpefl. npod. oopazoBanus. — M., 2014.

bammakop M.M. MaremaTtuka. DJIEKTPOHHBIM y4e0.-METO/I. KOMIUIEKC IS
CTY[I. YUpEKJIeHU cpen. npod. odpazoBanus. — M., 2015.

bammvakos M.U. Marematuka (6a30Bbiii ypoBeHsb). 10 kmacc. COoOpHUK
3aaa4: yueb.mocodue. — M., 2008.

bammvakos M.M. Martematuka (6a30Bbiii ypoBeHb). 11 wimacc. COopHUK
3a1a4; yue6.moco-oue. — M., 2012.

I'yceB B.A., I'puropees C.I'., IBonruna C.B. Matemartuka st npodeccuit
U CIEIHUATBHOCTEN COIMATBHO-O9KOHOMUYECKOTO MpOuis: Yy4eOHHUK ISl CTY/I.
yupexJieHuit cpea.npod. oopazosanus. — M., 2014.

Konsarun FO.M., TkaueBa M.B, ®eneposa H.E. u ap. Marematuka: anreopa
W Hayaja MaTeMaTH4ecKoro aHamm3a. Aniredpa W Hadala MaTEeMaTUYeCKOTO
aHanu3a (0a3oBbI U yriryOneHHbINH ypoBHH). 10 knacce/ mox pen. A.b.KuxdeHko.
— M., 2014.

Komsarun FO.M., TkaueBa M.B., ®eneposa H.E. u n1p. MaTemaruka: anreopa
W Hayaja MareMaTH4ecKoro aHammsza. Auredpa M Hayajga MaTEeMaTHYECKOTO
aHanu3a (0a30BbIil U yriayOneHHsiil ypoBHH). 11 knace / moa pen. A.b.Kuxuenko.

— M., 2014.
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HuTepHer - pecypcesbi:

www. fcior. edu. ru (MudopmanuoHHble, TPEHUPOBOYHBIE W KOHTPOJIBHBIC
MaTepHabl).

www.  school-collection. edu. ru (EmuHas  koumekmum  IUQPPOBBIX
00pa3oBaTebHBIX PECYPCOB).
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4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHMS YUEBHOM
JTUCHUATIIMHBI

KonTposbu  omeHka

pe3yibTaToB

OCBOEHUS  Y4yeOHOM  JUCHUIUIUHBI

OCYHICCTBJCTCA IMPCIIOAABATCIICM B IIPOHOCCCE TIMPOBCACHUA IIPAKTHICCKHUX

3aHHTHﬁ, TCCTUPOBAHU:A, d TAKIKC BBIITOJIHCHUA MHANBUIYAJIbHBIX BaﬂaHHﬁ.

PesyabTaTnl 00yueHus
(oCcBOEHHbIE YMEHMSI, YCBOCHHbIE 3HAHUS)

®opMbI KOHTPOJISL M OLIEHKHU Pe3yJIbTATOB
00y4eHust

YMmenus:

BBIIIOJIHATH apI/I(bMeTI/I‘ICCKI/Ie ,Z[CI\/'ICTBI/IH Hajg
quciaMu, COo4Yc€TasA YCTHBIC W INHMCbMCHHBLIC

YCTHBI ONPOC, BBHINOJHEHHE OOy4aroIIMMUCS
WHIUBUIIYAIHBIX ~ 3aJlaHUM, TPAKTHUYECKUE

MIPUEMBIL; HAXOJIUTh NPUOJIMKCHHBIC | 3aHATUS, TIMCbMEHHBIC IPOBEPOYHBIC PAOOTHI
3HAUEHUS  BEJIMYUH H  TOTPEIIHOCTH

BBIYHCIICHUM (abcomoTHas u

OTHOCHUTECIIbHAS); CPAaBHHUBATh  YHCIIOBBIC

BBIPKCHUS;

HAXOJWTh 3HAYCHWS  KOPHS, CTCICHH, | YCTHBIA OMPOC, BBITIOJHEHUE OOYYArOIIUMUCS
Jgorapudma, TPUTOHOMETPHYECKUX | MHAWBUAYAIBHBIX  3aJlaHUH,  MPAKTHYECKUE
BEIDOXXCHUH HAa OCHOBE ONPEICIICHHS, | 3aHATHS, MIMCbMEHHBIC TPOBEPOYHBIC PAOOTHI
UCTIONB3YS npu HE00XOIMMOCTH

MHCTPYMEHTAJIbHBIE CPEJICTBA; MOJIb30BATHCA
NpUOIMKEHHON OIIEHKOM MPH MPaKTHYECKUX
pacuerax;

BBIMOJHATh MPEOOpa30BaHUsI  BbIPAXKECHHUI,
npuMeHsisi  GOpMynbl,  CBS3aHHbIE  CO
CBOMCTBaMH CTEIICHEH, aorapudmos,
TPUTOHOMETPUUYECKUX (YHKIUH;

YCTHBI ONPOC, BBHIIOJHEHHE OO0Yy4aroIHUMUCS
WHIUBHUIYAJIbHBIX  3aJaHUM, IPAKTUYECKUE
3aHATHS, TUCbMEHHbBIE IPOBEPOUYHBIE PAOOTHI

OTIpE/ENATh OCHOBHBIE CBOMCTBA YHMCIIOBBIX
(byHKLUH, HIUTIOCTPUPOBATh UX Ha TpaduKax;
CTpPOUTh TIpaUKH U3YYEHHBIX (QYHKIIHH,
WITIOCTPUPOBaTh 1O TrpaduKy CBOMCTBa
AIIEMEHTApHBIX (PYHKLINH;

UCIIOJIb30BaTh  TOHATHE

ONMMCAHHUA WM  aHaJIW3a
BEJIMYUH;

byHKIIMU IS
3aBUCHUMOCTEN

YCTHBI ONPOC, BBINOJHEHHE OO0Yy4aroIUMUCS
UHIUBHUIYAJIbHBIX  3aJaHUM, IPaKTUYECKUE
3aHATHS, TUCbMEHHBIE IPOBEPOUYHBIE PAOOTHI

BBIYUCIIATH B HpOCTeI\/'IHH/IX clIydasx Ijiomaian

YCTHBIM OTPOC, BBIMOJHEHUE OOYJAFOIIUMUCS

nu 00BEMBI C HCIIOJIb30OBAHHUEM | HHAUBUAYAJIbHBIX SaﬂaHHﬁ, MPaKTUYCCKUC
OIMpECACIICHHOI'O MHTETpajia, 3aHATUA, IMCbMCHHBIC ITPOBEPOYHBIC pa6OTI)I

HaXoauTh IIPONU3BOJHEBIC SJICMECHTApPHBIX YCTHBIﬁ OIIpOC, BEBIIIOJHCHUEC O6y‘-IaIOHH/IMI/IC$[
(I)YHKI_II/II\/'I; HHAWBUAYAJIBbHBIX SaﬂaHHﬁ, MPaKTUYCCKUC

UCIIOJIb30BaTh MPOM3BOAHYIO JJISi M3yUeHUs
CBOWCTB (PYHKLUI U MOCTPOEHHSI IPpahuKOB;

IPUMEHSTh MPOU3BOJHYIO IJI MPOBEIEHUS
OpUOJIMKEHHBIX ~ BBIYUCIEHHWM,  pemaTh
3aJjaud  NPHUKJIAJHOTO  XapakTepa  Ha
HaXOXKJIeHHE HauOOJIbIIEr0 M HAUMEHbIIETOo

3aHATHS, TUCbMEHHBIE TIPOBEPOUYHBIE PAOOTHI

21




3HAYCHUS,

pemarh pauMdOHAJIbHBIE, IIOKA3aTEJIbHbIC,
jgorapumuueckre,  TPUTOHOMETPUUECKHE
YpaBHEHUS, CBOJSIIMECd K JIMHEMHBIM U
KBaJPaTHbIM, a TaKXe  AaHAJOTMYHbIE
HEPABEHCTBA U CUCTEMBI;

UCIIOJIb30BaTh rpaUuecKuii METO] pelieHus
YpaBHEHUI U HEPABEHCTB;

n300paxarb Ha KOOPJIMHATHOW IUIOCKOCTH
pELIECHHs] YPAaBHEHUI, HEPABEHCTB U CUCTEM
C ABYMSI HEU3BECTHBIMU;

COCTaBJIATh W  pElIaTh  ypaBHEHHUS U
HEPaBEHCTBA, CBA3BIBAIOLIME HEU3BECTHbBIC
BEJIMYMHBI B TEKCTOBBIX (B TOM YHCIE
MPUKJIAJIHBIX) 33/1a4ax;

YCTHBIA OMNpPOC, BBIOJHEHHE OOYYaIOUTMMHCS
WHIVBUAYAJIBHBIX  3aJlaHUl, IPAaKTHYECKHE
3aHATHS, TUCHbMEHHBIE IPOBEPOYHBIC paOOTHI

pematb  mpocTedmme — KOMOMHATOpHbIE
3aJaud  METoJoM Tmepebopa, a Takke ¢
MCTIOJIb30BAaHUEM U3BECTHBIX (POPMYIL;
BBIYUCIIATH B MPOCTEMIIMX  CIydasx
BEPOATHOCTH COOBITHII Ha OCHOBE IIOJICUETA
YHCJIa UCXO/IOB;

YCTHBI ONPOC, BBHIIOJHEHHE OOyYaroIUMUCS
WHIUBHUIYAJIbHBIX  3aJaHUM, IPAKTHYECKUE
3aHATHS, TUCbMEHHbBIE IIPOBEPOUYHBIE PAOOTHI

pacrno3HaBaTh Ha YEpPTEkKAX U  MOJACISX
MPOCTPAHCTBEHHbIE  (OPMBI;  COOTHOCUTH
TpeXMEpHbIE OOBEKTHI C HMX ONMUCAHUSIMH,
U300paKCHUSIMH;

ONKMCHIBATH B3aUMHOE pacrosioxeHue
NpsAMBIX M IUIOCKOCTEW B IPOCTPAHCTBE,
apryMEHTHPOBATh CBOM CYXJICHHS 00 3TOM

PacCIIOJIOKCHUY;
AQHAJIM3UPOBAaTh B NPOCTEHIIUX  CIydasx
B3aUMHOE  pacloJIO)KeHHE OOBEKTOB B
IIPOCTPAHCTBE;

n300pakaTb OCHOBHBIE MHOTOIPAaHHHKH H
KpyTJble Tella; BBIIOJIHATE YEPTEKHU 10
YCIIOBHSM 3a]1ay;
CTPOUTH  NIPOCTEUIINE
IIPU3MBI, TUPAMUBL;
pemaTh IJIaHUMETPUYECKHUE W IMPOCTEUIINE
CTEPEOMETPUYECKHE 3a/la4d HA HAXOXKIECHUE

cedyeHus  KyoOa,

FCOMCTpI/IquKI/IX BCJIINYMH (I[J'II/IH, yFHOB,
mIomasei, o0beMOB);

HCIIOJIb30BaTh npu peleHnn
CTEPEOMETPUICCKUX 3a1a4

IIAaHUMETPHUICCKUEC q)aKTI)I n MCTOABI;
MMPpOBOAWUTL AOKA3aTCIIBHBIC PACCYXICHUS B
X0J1€ pCIICHUA 3aaa4.

YCTHBI OIPOC, BBHIIOJHEHHE OOYy4arOIUMUCS
WHIUBHUIYAJIbHBIX  3aJaHUM, IPAKTUYECKUE
3aHATHUS, TUCbMEHHbBIE IPOBEPOUYHbBIE PAOOTHI

3HaHuA:

3HAYEHHE MaTEMaTU4YeCKOM HayKu Ui
pelIeHus 3a/1a4, BO3HUKAIOIUX B TEOPUU U
MIpaKTHKE; LIMPOTY M B TO XK€ Bpems
OTPaHUYEHHOCTh [IPUMEHEHUS
MAaTE€MaTHYeCKNX METOAOB K AaHajuuzy |

YCTHBI OMNPOC, BBIMOJHEHUE OOYJArOITUMUCS
WHAVBUAYAIbHBIX 3a/IaHui, BHEayJUTOpHas
CaMOCTOsITeNIbHAs padoTa,
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UCCJICIOBAHUIO TMPOIIECCOB W SIBICHUH B
PHUPOJIC U OOIIECTBE;

3HAYEHHE MATEMaTUYECKOM HayKu Ui
pelIeHHs 3a/1a4, BO3HUKAKOIIUX B TEOPUU U
MIpaKkTUKE; LIMPOTY M B TO XK€ Bpems
OrpaHU4YCHHOCTD MMPUMCHCHUA
MaTeMaTUYeCKMX METOAOB K aHajauzy u
HCCIICIOBAHUIO TIPOLECCOB U SIBJICHUU B
pHUpoJie U OOIIECTBE;

YCTHBI ONPOC, BBIMOJHEHHWE OOYYAFOIIMMUCS
MHIUBUYAIbHBIX 3aJaHUM, BHEAayAUTOpHAs
CaMOCTOsITeJIbHAs paboTa,

3HAYEHUE MPaKTUKHU u BOIIPOCOB,
BO3HHMKAKIIUX B CaMOM MareMaThkKe s
(GOpMUPOBAHUS U PA3BUTUS MaTEMaTHICCKON
HAayKHM; UCTOPUIO Pa3BUTHUS IOHATHS YHUCIA,
CO3JaHus MaTeMaTHYECKOro aHanusa,
BO3HUKHOBEHMS U Pa3BUTHUS T€OMETPUN,

YCTHBIM OMNPOC, BBIMOJHEHHUE OOYYAIOIIMMUCS
WH/IMBUIYAIbHBIX — 33/IaHUi, BHEAYJAUTOpPHAs
caMoCTosITelIbHas padoTa,

YHUBEPCAIbHBIM XapaKTep 3aKOHOB JIOTHMKH

YCTHBIM OMNPOC, BBIMOJHEHHUE OOYYAIOIIMMUCS

MaTeMaTHYECKUX paccyKIeHuH, WX | MHAMBHUIYaIbHBIX 3aJaHUH, BHEAyIUTOPHAs
MIPUMEHUMOCTh BO BCEX 00J1acTsAX | caMOCTOsITeNIbHAs padoTa,

YEJIOBEYECKOH JIEITENHHOCTH;

BEPOSITHOCTHBIN Xapakrep Pa3IUYHBIX | YCTHBIA OIpPOC, BBIIOJHEHUE OO0Yy4arolIMMHCS

IMPpONECCOB OKPYKAKOILICTO MHUPA.

UHIUBHIyIbHBIX  3aJaHUM,
camocTosITelIbHas padoTa,

BHCAYAUTOPHAA
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