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1. MACIIOPT TPOT'PAMMBI YUEBHOM JIUCHUATLIMHBI

MaremaTuka: ajreOpa 1 Ha4aJIa MATEMATHYECKOT0 aHAJIHN3A;

reoMeTpus

1.1. OO0aacTh NPpUMEHEHHUS POrPAMMBI

Pabouas mporpaMMa y4eOHOM AUCHUIUIMHBI ABISETCS YaCThIO IPOrPaMMBI
MOJITOTOBKM ~ CHEIMAMCTOB CpeAHero 3BeHa 1o crenuanbHocTH  19.02.08
TexHosorus Msaca u MSICHBIX IPOJTYKTOB.
1.2. Pe3yabTaTbl OCBOCHHMSI Y4eOHOM IMCHUILUIMHBI: OCBOCHHE COACPKAHMS
y4eOHOW AMCUMILIMHBI OOECHeYnBaeT JOCTH)KCHHE CTYICHTAMH CJIEIYIOIINX
Pe3yJIbTaTOB:
JIMYHOCTHBIX:
— c¢(OpMHUPOBAHHOCTH MPEACTABICHUI 0 MAaTEMATHKE KaK YHUBEPCATHLHOM SI3BIKE
HAyKH, CPEICTBE MOJEIUPOBAHUS SIBICHUH M NPOLECCOB, MIEAX U METOAAX
MaTEeMaTHKH,
— NOHMMAHHE 3HAYUMOCTU MaTEMAaTUKH JIJIs1 HAYYHO-TEXHUYECKOTO Mporpecca,
c(OpMUPOBAHHOCTH OTHOLICHHS K MAaTEeMaTHUKE KaK K YacTu 00IIeueoBeuecKoi
KYJIBTYpBI Uepe3 3HaKOMCTBO C UCTOPUEH pa3BUTH MaTEeMaTHUKH, IBOJIOLIUEH
MaTeMaTUUYECKUX HJICH;
—pa3BUTHE JIOTHYECKOTO  MBINUICHHUS, MPOCTPAHCTBEHHOTO  BOOOpaKEeHUS,
AJITOPUTMHUYECKON KYJIbTYPbl, KPUTUYHOCTH MBILUICHUS Ha YPOBHE, HEOOXOIUMOM
IS0y myted mpodeCCHOHAIBHON JIeITEIIBHOCTH, JJIs MPOAOJDKEHHUs] 00Opa3oBaHuUs
MCcaMoo0pa3oBaHUS;
— OBJIAZICHME MaTeMaTHUYEeCKUMH 3HAaHUSMU M YMEHHUSIMH, HEOOXOJUMBIMU B
MIOBCETHEBHOM XKHU3HU, 11 OCBOCHUS CMEKHBIX €CTECTBEHHOHAYYHBIX TUCIUILINH
UINCHUIIINH TPOQPECCHOHANBHOTO IIMKIA, IS TOJydeHus oOpa3oBaHHS B
o0nacTax,He TpeOyIOUINX yriIy0JIeHHON MaTeMaTHYeCKOM MOATOTOBKH;

— FOTOBHOCTH Y CITOCOOHOCTH K 00pa30BaHMIO, B TOM YHUCJIE CaMOOOpa30BaHHUIO,



Ha MPOTSHKEHUU BCEH JKMW3HHU; CO3HATEIIbHOE OTHOLIEHHE K HENPEPHIBHOMY
0o0pa30BaHUIO KaK YCIOBHIO YCIICUTHOW MpodheCcCHOHATBHOM M OOIIECTBEHHOM
NEATEIbHOCTH;

— FOTOBHOCTb M CLIOCOOHOCTh K CAMOCTOATEIBbHON TBOPYECKON U OTBETCTBEHHOM
NEATEIbHOCTH;

— TOTOBHOCTb K KOJIJIEKTUBHOH paboTe, COTPYAHHYECTBY CO CBEPCTHUKAMH B
oOpa3oBaTenpHOM,  OOIIECTBEHHO  MOJE3HOM,  y4eOHO-HCCIIeI0BaTENbCKOM,
IIPOEKTHOW UIPYTUX BUAAX ACSATEIBHOCTH;

— OTHOLIEHHE K MPO(ECCHOHATBHON AEATENBHOCTH KaK BO3MOMXHOCTH y4acTus B
pPEIIEHUH JIMYHBIX, OOIIECTBEHHBIX, TI'OCYJapCTBEHHBIX, OOIIEHAIMOHAIBHBIX
poOJieM;

MeTanpeIMeTHbIX:

— YMEHUE CaMOCTOATEIBHO ONPEAEIIATH LEN AEATENBHOCTH U COCTABIISITH TIAHBI
NEATEIbHOCTH; CaMOCTOSTEJIBHO OCYILECTBIISITD, KOHTPOJIMPOBAaTh M
KOPPEKTUPOBATh JEATEIBHOCTD;, HCIOJIb30BaTh BCE BO3MOJKHBIE PECYpCHl s
JOCTHKECHHSI

MOCTABJICHHBIX 1EJIEH U peann3aluu IUIAHOB JE€ATEeIbHOCTH; BEIOUPATh yCIEIIHbIE
CTPATETuy B Pa3IU4HbIX CUTYaLHsIX;

— YMEHHE MPOAYKTHUBHO OOLIATHCS U B3aUMOJIEHCTBOBAThH B IIPOLIECCE COBMECTHOM
NEeATEIbHOCTH, YYWUTHIBATh TMO3ULIMM JPYTUX YYaCTHUKOB JESATEIBHOCTH,
s dexTuBHO pazpemarb KOHPIUKTHI;

— BIJIaJICHHE HaBbIKAMHU I[103HABATEJIbHOM, Yy4e€OHO-MCCIIEIOBATEIbCKON U
IPOCKTHOMIEATEILHOCTH, HaBbIKAMU pa3peuieHus MpoOJeM; CIOCOOHOCTh U
TOTOBHOCTbh KCAMOCTOSITEIIbHOMY ITOMCKY METO/IOB PELICHUS NPAKTUYECKUX 3a/1ad,
MPUMEHEHUIOPA3JINYHBIX METOA0B MMO3HAHMUS;

— TOTOBHOCTh M CIIOCOOHOCTH K CaMOCTOSITENBHOW WH(OpMAIMOHHO-
NIO3HABATEJILHOMAEATENBHOCTH, BKJIIOYAsi YMEHHE OPUEHTUPOBATHCS B PA3IUUHBIX
WUCTOYHUKAXUH(POPMALIUM, KPUTHYECKH  OLIEHMBaTh U  HHTEPHPETUPOBATH
uHGOpPMAIIMIO, TOTYYaEMYIO U3 Pa3IUYHbIX HCTOUHUKOB;

— BJIAJICHUC A3BIKOBBIMU CPCACTBAMU: YMCHHUC SACHO, JIOTUYHO XU TOYHO HU3JIaraTb



CBOIO TOUKY 3PEHUsI, UCIIOIb30BaTh aJICKBATHBIC SI3bIKOBBIE CPENICTBA;
— BIIaJICHUE HABBIKAMHU MTO3HABATEIIPHON PeICKCUN KaK OCO3HAHMS COBEPIAEMbIX
JEWCTBUI U MBICIUTENBHBIX IMPOLECCOB, UX PE3YIBTATOB U OCHOBAHUM, TPAHHI]
CBOETO 3HAHHMS U HE3HAHMS, HOBBIX [MO3HABATEIIbHBIX 3a7]a4 U CPEJICTB ISl UX
JOCTUKEHUS,

— LETICYCTPEMIICHHOCTh B IOUCKAX U MPUHATUU PEIICHUI, COOOPa3UTETHLHOCTh U
WHTYHIMS, Pa3BUTOCTh MPOCTPAHCTBEHHBIX TMPEACTABICHUHN; CIOCOOHOCTH
BOCIIPUHUMATh KPACOTY U TAPMOHUIO MUPA;

NpeAMeTHBIX:

— c(OpPMUPOBAHHOCTh TMPEJCTABICHUN O MaTeMaTUKE KaKk 4YacTH MHUPOBOMU
KyJIbTYphII MECT€ MATEeMAaTHUKH B COBPEMEHHOW IMBWIM3AIMH, CIIOCO0axX
ONMCAHUS ABJICHUMPEATHLHOIO MUPA HA MATEMAaTUIECKOM SI3BIKE;

— c(hOpPMHUPOBAHHOCTh TPEJCTABICHUNA O MAaTeMATHMYECKUX TOHATHUSAX Kak
BAKHEUIIINX MATEMAaTUYECKUX MOJEIAX, IMO3BOJSIOLUIMX OIHUCHIBATH U HU3Yy4aTb
PAa3HBICIIPOLIECCHl W SIBJIICHUS, ITOHMMAaHHE BO3MOYKHOCTH AKCHOMATHYECKOTO
IIOCTPOCHUAMATEMATUYECKUX TEOPUH;

— BJQJCHHUE METOJAAMH JIOKA3aTEIbCTB M aJITOPUTMOB PELICHUS, YMEHHE HX
IIPUMEHSATH, IPOBOAUTH J1I0KA3aTEIIbHBIE PACCYKACHHUS B XOAE PEUICHUS 3a/1a4;

—  BJAQJCHHWE CTAaHJAPTHBIMU  IPUEMAMM  PEIIECHUS  PANUOHAIBHBIX U
HMPPalMOHATBHBIX,[TOKA3ATENbHBIX, CTENICHHBIX, TPUTOHOMETPUUECKUX YPABHEHUI
Y HEPABEHCTB, UXCUCTEM; UCIIOJIb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX IPOTPAMM, B
TOM YHCJE ISl TIOUCKA MYTH PEIIECHUS W WUIIOCTPALMM PEIICHUS] YPABHEHUW U
HEPABEHCTB;

— c(hopMupOBaHHOCTD MPEACTABICHUI 00 OCHOBHBIX MOHATHUSIX MaTEMaTUYECKOTO
aHallu3a M WX CBOWCTBAX, BJIAJCHHE YMEHHEM XapaKTEpPU30BaTh IIOBEIACHUE
GyHKIWNA, WCMOIB30BAHUE TIOJTYYEHHBIX 3HAHUW JUIsi ONHCAaHUS W aHaIu3a
pEaAIbHBIX3aBUCUMOCTEN;

— BJIQJICHUE€ OCHOBHBIMHU TMOHATHUSIMU O IUIOCKUX M MNPOCTPAHCTBEHHBIX
reOMETPUYECKUX (PUTYypax, UX OCHOBHBIX CBOMCTBAaX; CHOPMUPOBAHHOCTH YMEHUS

pacno3HaBaThb reOMETpUYECKHe (PUTypbl Ha uyepTekax, MOJENSAX U B PEalbHOM
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MUpE; MPUMEHEHNE H3YyYEHHBIX CBOWCTB reoMeTpudeckux ¢uryp u Gopmyn amis
pPELIEHUATeOMETPUYECKHUX 3314 U 33]1a4 C IPAKTUYECKUM COJEPKAHUEM;

— Cc(OpPMUPOBAHHOCTh MPEJICTABICHUA O IpoLeccax MU SBJICHUAX, HUMEIOUINX
BEPOSITHOCTHBIN XapaKTep, CTATUCTUYECKUX 3aKOHOMEPHOCTIX B PEAIBHOM MUDE,
OCHOBHBIX IIOHATHUAX 3JIEMEHTAPHON TCOPUU BEPOSITHOCTEN; YMEHUN HAXOIUTh U
OLIEHUBATh BEPOATHOCTHU HACTYIIJICHUS] COOBITUI B MPOCTEUILINX MPAKTUIECKUX
CUTyalUsAX U OCHOBHBIE XapPAKTEPUCTUKH CIIyYalHBIX BEJINYUH;

— BJIAJICHUE HABBIKAMU HCIIOJIb30BaHUs IOTOBBIX KOMIIBIOTEPHBIX IIPOTPaMM IIpU

PCIICHUHN 3aaa4.

1.3. KosinuecTBO 4acoB HA OCBOeHHE MPOTrPaMMbl y4eOHOMH AUCHUIIIMHBI:
MaKCUMaJbHOU yueOHOU Harpy3ku -234 yaca, B TOM YHUCIIE:
00s3aTeNIbHON ayAUTOPHOM yueOHOM HArpy3kH - 156 yacos;

CaMOCTOATENbHOM paboTHI - 78 4acos.



2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JJUCHUTLJIAHBI

2.1. O0bem yueOHOH JUCHUNIMHBI K BUbI Y4eOHOH padoThl

Bua yueOHoii padoTnl O0bem
4acoB
MakcuMmanbHasi yueOHasi HAarpy3ka (Bcero) 234
Oo0s13aTesibHAs ayIMTOPHAA y4eOHasi Harpy3Ka (Bcero) 156

B TOM 4YHMCIJIC:

1abopaTopHbIe pabOThHI -

MPAKTUYECKUE 3aHITUSA 70

CamocrosiTesibHas paboTa (Bcero) 78

Hrorosas aTTecranusa B (bopMe OK3aMCHa




2.2. TemaTu4yecKMid IVIAH M COepP:KaAHNE Y4eOHOU JUCHUIIMHBI MaTeMaThKa: ajJredpa u Ha4aja MaTeMaTH4€eCKOro

aHaJ/In3a, recoMmeTpusi

HaumeHnoBanue Copnepxxanue y4eOHOro MaTepuaJia, NPpaKTHYeCKUe 3aHATHS, CAMOCTOSITeIbHAs padoTa O0bem yacoB YpoBenn
pa3/iesioB U TeM OCBOCHHA
1 2 3 4
Pasznen 1.Pa3zBuTHE NOHATHS O YHCIIE. 10
Tema 1.1 Coaep:xaHue y4eOHOIro MaTepmuaJa: 6
Cucremsl BBenenue: MaremaTuka B HayKe, TEXHUKE, AJKOHOMUKE, WH(POPMAIMOHHBIX TEXHOJOTHSIX U
HaTypaJIbHBIX, IPaKTUYECKOHN AeaTesnbHOCTH. Llenu u 3a1aun n3yuyeHus MaTeMaTHKHU IPU OCBOCHUH Mpodeccuil u 4
HEJBIX, CIIELUATLHOCTEN CpeHero MpodecCHOHATBLHOTO 00pa30BaHuUs.
paunMoHanbHBIX M | HarypanbHble, nenble M panuoHanbHble uyucna. JlelicrButenbHble uyucna. [IpuOnukeHHble 1.2
JICHCTBUTEIIbHBIX BbrunciaeHus. [IpubnnxeHHoe 3HaYeHNe BEJIMYMHBI U MOTPEIIHOCTH NMPUOIMKEeHUH (aOCOMI0THAs U
4ucell. OTHOCHTEJIbHAS).
IIpakTnyeckas padora Ne 1-2: 2,3
Apudmerndeckue 1eHCTBUS HAJl YUCIAMHU. 2
Haxoxaenue npuOIuMKEHHBIX 3HAUEHUH BEIMYMH M MOTPEUIHOCTEH BBIUMCICHUN (aOCONIOTHOM U
OTHOCHTEJIbHOM), CPABHEHUE YHCIIOBBIX BBIPAKECHUH.
CamocrosiTeibHast padora:
[ToaroroButh coobuienus: «MareMaTHka B COBpeMEHHOW Hayke», «[IpuMeHeHne MaTeMaTHKU B
Pa3IUYHBIX 00JIACTSIX HAYKH. 3
Beinucates npusHaku genumocty Ha 2,3.4,5,7,9,10,25.
OTtpaboTKa HABBIKOB BBIMOJHEHHS apU(METHUYECKUX AEHCTBUN C Pa3IMYHBIMU CHUCTEMaMU YHCEI.
OTpaboTKa HABBIKOB BHITIOJIHEHUS apupMeTndeckux aeictsuii no HaxoxaeHuto HOJI u HOK.
Tema 1.2 Copaepxxanue y4eOHOIo MaTepuaJa; 4
KomrmiekcHeie KomnuekcHsle uncina. JleicTBus ¢ KOMIUIEKCHBIMU unciiaMu. ClI0)KeHHE, BBIUUTAHUE, YMHOKEHHUE U 2
qucia. JIeJIeHe KOMIUIEKCHBIX yucelsl. AnreOpandeckasi opMa KOMIIJIEKCHOTO YHUCIA.
IpakTu4eckas pagora Ne 3 -4: 2 2,3
ApudmeTrnueckue IeiCTBUS ¢ KOMIUIEKCHBIMU YHCIIaMHU.
[IpencraBienue yncna B areOpandeckot popme.
CamocrosiTesibHas padoTa: 2

Pemienue 3aau Ha ClOKEHUE, BHIYUTAaHUE, YMHOKEHUE U JICJIEHUE KOMIUIEKCHBIX YUCEII.
BrisecT popmyny /Uit yMHOKEHUSI U JIEICHUS KOMIUIEKCHBIX YHCEl.
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Pasznea 2. Kopun, crenenu u jorapudpmeol.

20

Tema 2.1
Kopuu u crenenu.

Coaep:xaHue yueOHOIro MaTepuaJa;

KopHu HaTypanbHOM CTENEHU U3 YUCia U UX cBOMCTBA. CTENEHU ¢ pallMOHAJIbHBIMU MTOKA3aTeIsAMH,
nx coricTBa. CTEIEeHH ¢ IEUCTBUTEIBLHBIMHA MOKa3aTeasIMu. CBOMCTBA CTENEHU C AEUCTBUTEIbHBIM
IIOKAa3aTeJIEM.

IIpakTuyeckasi pa6ora Ne 5 - 7:

Brluucnenue u cpaBHEHUE KOPHEW. BrInogHeHne pacuyeToB ¢ paJuKalaMHu.
HaxoxzaeHue 3Ha4eHU cCTENEHEN ¢ pallMOHAIbHBIMU IIOKA3aTEIISIMH.
CpaBHEHHE CTETICHE.

2,3

CamocrosiTesbHas padora:

Pemenue 3aga4 Ha HAXOKIEHUE KOPHEW CTENEHU N U3 YUCIA.

Joka3aTth TeopeMy O KOpHE CTENEHU N U3 IPOU3BEACHUS U YACTHOTO JIBYX UHCEI.

CpaBHeHHe CBOICTB QYHKIHMI Bugay = V/X.

IocTpoenue rpadukoB GyHKIMK BUIA Y = V/X.

Pemienue 3amau Ha mpeoOpa3oBaHUE BHIPAKCHHUI COJIEPIKAIIUX PAIUKAIT.

OTtpaboTaTh HABBIKU PaOOTHI C BEIPAKEHUSIMU, COACPKAIIMMU PATUKAT, C TOMOUIBIO PEIICHUS
3a/1a4 110 TAaHHOW TEME.

Tema 2.2
Jlorapudm.
Jlorapudm umcna.

Conep:xkaHue y4eOHOT0 MaTepuaJa:

(6}

[Tonsitue norapugpma. OcHOBHOE jorapuMuyecKoe TOXKAECTBO. JlecsSTHUUHbIE M HaTypaJbHbIE
aorapudmsl. [TpaBuina neiictuii ¢ torapudmamiu. Ilepexoa K HOBOMY OCHOBaHHMIO.

IIpakTnyeckas padora Ne 8 - 10:

Haxoxnenue 3HaueHn# gorapudma 1o mpou3BOIbHOMY OCHOBAHHIO.
ITepexoa OT OJTHOTO OCHOBAHUSA K IPYTOMY.

Brruncienue u cpaBHEHHE JIOTapU(pMOB.

2,3

CamocrosiTesibHas padoTa:
Brruncnenue norapudmoB, nepexoa K HOBOMY OCHOBaHUIO.

Tema 2.3
[Tpeobpa3oBanue
anredpanvdecKux
BBIPAKECHUIA.

Conep:kaHue y4eOHOTro MaTepuaJa:

[IpeoOpazoBanne  palUMOHAIBHBIX,  HMPPAMOHAIBHBIX  CTEMEHHbIX,  IOKa3aTeNbHbIX U
JOrapu(pMHUECKUX BbIPAKEHUH.

N

IpakTnyeckas padora Ne 11 - 12:
[TpeoOpa3oBaHus BEIpAKEHUA, COAEPIKAIIMX CTENECHH.
JlorapudmupoBanue v MOTCHITMPOBAHNE BBIPAKEHU.

CamocrosiTesibHas padora:
[TpeobpaszoBanus BeIpaKEHUH, COAEpKAIIUX JIOTapU(PMBbI U CTETICHU.

2,3

Tema 2.4

Conep:kaHue y4eOHOT0 MaTepuaJa:

10




Uppanuonaneueie, | Pemenune wuppanudoHalbHBIX, IIOKa3aTeIbHBIX U Jorapudmuueckux ypaBHeHui. [IpuBenenue
NOKa3aTeIbHbIE U | TIOKA3aTENbHBIX U JOrapu(pMHUUECKUX YPAaBHEHUH K BUY JTMHEHHBIX M KBaPATHBIX YPAaBHCHHIA. 2
norapudpmudeckre | MpakTnueckas padora Ne 13 -16: 4 2,3
yYpaBHEHHS. Pemienne uppanmoHanbHbBIX U MOKA3aTeNbHBIX YPAaBHECHHH.
Pemenne norapudmuueckux ypaBHeHui. Penenuie npukiaaHbIxX 3a1ad.
CamocrosiTeibHas padora: 3
OTtpaboTaTh HABBIKK PEUICHHs UPPALIMOHAIBHBIX, TOKA3aTENbHbBIX U JTOrapu(MUYECKUX YPaBHEHUH.
Pa3nen 3. [Ipsimble U NJIOCKOCTH B MPOCTPAHCTBE. 14
Tema 3.1. Conep:xanue yueOHOTr0 MaTepHaJia 4
AKCHOMBI AKCHOMBI cTepeoMeTpuu. B3auMHOe pacronoxeHue ABYX MpPsIMBIX B MPOCTPaHCTBE. Teopembl O
CTEpEOMETPUHU. pacnojiokeHuu npsMoil u miockoctu. llapamiensHocTh mpsMoil U 1uiockoctd. llapamiensHoCTh 2
[TapannensHOCTH TJIOCKOCTEM. 2,3
IIPSIMBIX u | IlpakTudeckasi padora Ne 17 - 18:
IIOCKOCTEH. Pemmenue 3aa4 Ha mapajyuienbHOCTD MPSMON U TUIOCKOCTH, TAPAJUIETbHOCTh TIOCKOCTEH. 2
IIpu3Haky ¥ CBOMCTBA NAPAJIEIBHBIX IIJIOCKOCTEM.
CamocrosiTesibHas padora: 2
Jokazate Teopembl: IlpusHak ckpemuBaromuxcs npsMbix, OO0 yrigax ¢ COHanpaBiICHHBIMU
CTOpPOHAMHU.
Hoxka3zatb Teopemy: [Ipr3Hak nmapanienbHOCTH JBYX MJIOCKOCTEH.
Penienue 3a1a4 Ha B3aUMHOE PacloONOKEeHUE NMPSIMBIX B TPOCTPAHCTBE.
Tema 3.2. Coaep:xaHnue yueOHOTro MaTepHaJia: 6
[epnenaukynsapuo | IlepneHukyasspHOCTh THpsAMOW M TuIocKocTu. IlepneHaukynsp M HakiIoHHas. Teopema O Tpex 2
CTb  MPSAMBIX U | MEPHEHIUKYISApaX. YTON MEXAYy NpsIMOM M IUIOCKOCTBIO. JIByrpaHHBIM yrosl. YTOI Mexay
IJIOCKOCTEM. I0CKOCTsIMU. [1eprieHANKYIIPHOCTD IBYX IJIOCKOCTEH.
IpakTuyeckas padora Ne 19 - 22: 4 2,3

Pemenne 3a1ay Ha NEPIEHAUKYIIPHOCT IPSIMOU U IJIOCKOCTH.
IlepnieHaAUKYIISAp U HAKJIIOHHAS.

JIByrpaHHBIN yTOJI.

IlepnieHUKYIAPHOCTD ABYX INIOCKOCTEN.

IIpu3HaKy ¥ CBOMCTBA NEPIEHANKYJISPHBIX INTIOCKOCTEMN.
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CamocrosiTesibHasi padora:

Jokazate Teopemy: llpu3Hak mepHeHIUKYISIpHOCTM HOpAMOM U IwiockoctdH, O  Tpex
HEePIEeHIUKYIIApaXx.

Pemienue 3a1au Ha HAXOXKEHUE yTrila MEXKAY IPSIMOM U IIOCKOCTBIO.

Joka3zate Teopemy: [Ipu3Hak nepreHuKyIspHOCTH JABYX IJIOCKOCTEH.

Pemenne 3amau Ha OTpaOOTKY MOHATHS NEPHEHAUKYJISIPHOCTH NPSIMOM M IUIOCKOCTH,
NEePIEeHIUKYISIPHOCTHU TIOCKOCTEH.

Joxazars Teopemy: [Ipu3Hak nepreHIuKyIsIpHOCTU JBYX INIOCKOCTEH.

Tema 3.3.
I'eomerpuueckue
npeobpazoBaHus
MPOCTPAHCTBA.

Coaep:xanue yueOHOro MaTepHaJia:

[TapannensHblii nepenoc. CuMMETpUs OTHOCUTENBHO IJI0cKocTH. [lapaniensHoe NpoeKTUpOBaHUE U
ero coiicta. M3006paxeHne npocTpaHCTBEHHBIX (UTyp.

IIpakTuyeckas padora Ne 23 - 24:

[NapannenbHOE TPOSKTUPOBAHKE M €T0 CBOKCTBA.

Teopema o TUIOMAAM OPTOTOHATLHOW POCSKIIMH MHOTOYTOJIbHHKA.
B3aumHoe pacronoxeHne npocTpaHCTBCHHBIX (PHUTYP.

2,3

CamocrosiTesibHas padora:

Pemenne 3aaa4 I 3aKpPCIJICHUS HABBIKOB MApPAJUICIIBHOIO IMPOCKTUPOBAHMA, I/I306pa)K€HI/IC
MIPOCTPAHCTBEHHBIX QUTYD.

[TapasmenbHOE IPOEKTUPOBAHUE.

Pa3nea 4. KomOunaropuka.

10

Tema 4.1
DJIEMEHTHI
KOMOMHATOPUKH.

Conep:xaHue y4eOHOro MaTepuaJia:

10

OCHOBHBIE TOHATHA KOMOMHATOPUKHM. 3aJauyd Ha IOJACYET YHUCIapa3MEUIeHUH, MepecTaHOBOK,
coueranuil. Pemenue 3amau Ha mepebop BapuantoB. dopmyna Ounoma Hreiorona. CBoiicTBa
OMHOMHMHAIBbHBIX K03 dunmenton. TpeyronpHuk Ilackans.

IpakTnyeckas padora Ne 25 -28 :

Pemienue 3a1a4 Ha OCHOBHBIE MOHSATUSI KOMOUHATOPUKH.
Pemenue 3amau Ha mepeOOp BapUaHTOB.

Pemnrenne 3amau Ha OunoMm HeroTona

2,3

CamocrosiTesibHas padoTa:

CocraButh Tabmuily (GopmMya Ha BBIUKCICHHE YHCIA pa3MEIICHUH, MEepPecTaHOBOK M COYCTAHHIA.
Pemenue 3amau Ha mepebop BapuaHToB 1 Ha OMHOM HbIoTOHA.

Pemenue 3amay Ha TpeyronbHuk [lackans

Pa3nesn 5. KoopanHaThl H BEKTOPBI.

10

Tema 5.1.

\ Conep:kanue y4eOHOT0 MaTepuaJia:

12




BekTopsl
IIPOCTPAHCTBE.

Bektop u ero xoopauHathl B mpocTpaHcTBe. Monynb BekTopa. PaBeHCTBO BekTOpoB. CioxkeHue
BeKTOpoB. [IpaBuio TpeyrosbHHMKa. YMHOXKEHUE BEKTOpa Ha uucio. KoMIiaHapHblE BEKTOPBI.
[IpaBuiio mnapamnenenumnena. PasnokeHne BeKTOpa IO HANpPaBICHUSM. YTON MEXIy ABYMs
BekTopamu. IIpoexuus Bekropa Ha ochb. CKaylsipHOE IPOU3BENEHUE BEKTOPOB. lcmonb3oBaHue
KOOPJIMHAT U BEKTOPOB MPH PEIICHUN MaTeMAaTUYECKUX U MPUKIIAIHBIX 3ajay.

IIpakTnyeckas padora Ne 29 - 31:

JleiicTBHs ¢ BEKTOpaMH, 3aJaHHBIMA KOOPJUHATAMH.

Pemenue 3a1au Ha HaxOXkAEHUE KOOPAUHAT BEKTOPOB.

CkassipHOE TPOU3BENECHNUE BEKTOPOB.

BekropHoe ypaBHEHHE IPSIMOU U INIOCKOCTH.

Mcnosp30BaHnEe BEKTOPOB IIPH JOKA3aTEIbCTBE TEOPEM CTEPEOMETPHH.

2,3

CamocrosiTesibHasA padora:

[ToaroroButh coodmeHNe «BEeKTOpHOE 3aJaHUE MPSAMBIX U TUIOCKOCTEH B IPOCTPAHCTBEY.
Pemenue 3aga4 Ha HAX0KJIEHUE CYMMBI, pa3HOCTH BEKTOPOB.

Pemienne 3a1a4 Ha MPOM3BEICHUS BEKTOPA HA YHCJIO.

Pemenue 3agau Ha KOMIUTaHAPHBIE BEKTOPHI.

JlokazaTh TeOpeMy O pa3ioKEHUH BEKTOpa MO TPeM HEKOMIUTAHAPHBIM BEKTOPAM.

Pemenue 3amad B KOOpIMHATAX.

Perenne 3a1a4 Ha HaXOX/IEHNUE CKAJSIPHOTO MPOU3BEICHUS BEKTOPOB U YIIIa MEXKTY BEKTOPaMH.

Tema 5.2.
[IpssMoyrosbHas
(mexapToBa)
cucrema
KOOpJMHAT.

Conep:xaHue y4eOHOro MaTepuaJia:

[TpsimoyronbHast (gexkapToBa) cucTeMa KOOpPAMHAT B mpocTpaHcTBe. DopMmyna pacCTOSHUS MEXIY
JIByMsl TOUKaMH. YpaBHEHUsI chepbl, MIOCKOCTH U MPSIMOH.

IIpakTuyeckas padora Ne 32:

YpaBHEHUE OKPYKHOCTH, Cepsl, MITOCKOCTH.
PaccrosiHre MEXTy TOUKAMH.

[Tpocreiinme 3a1a4u B KOOpAMHATAX.

2,3

CamocrosiTesibHas padora:
Pemenue 3a1ay Ha cocTaBlieHHe ypaBHEHUH NPSIMOM, MIIOCKOCTH U cephl.

Pa3nen 6. OcHOBBI TPHTOHOMETPHH.

16

Tema 6.1.

| Conep:xanne yue6Horo Mmarepuaia:

13




Tpuronomerpuyec

Panunannas mepa yrma. BpamarenbHoe nBukeHue. UucioBas OKPYXKHOCTb Ha KOOPIUHATHOMN

Kue QyHKIUH. TUIOCKOCTH. 6
CuHyc, KOCHHYC, TAaHI'€HC M KOTAHI'€HC 4Hcla. TpUrOHOMETpHUYECKHE (QYHKLUUU YHCIOBOIO
apryMeHra.

OCHOBHBIE TPUTOHOMETPUYECKHUE TOXKIECTBA.

DopmyIibl TpUBEACHHSL, (POPMYJIBI CIIOKEHHS, (HOPMYJIBI IBOHHOTO U MOJIOBUHHOTO apTyMEHTA.
[IpeoOpa3oBaHue CyMMbl TPUTOHOMETPHUUECKUMX (YHKIMHA B NPOU3BENECHUE U IPOMU3BEICHUS B 2,3
CYMMY.

IIpakTuyeckas padora Ne 33 - 35 : 3
PanuanHblii MEeTOT MI3MEpEHHUSI YTIIOB BPAILEHHS U CBSI3b C IPalyCHON MEpOil.

OCHOBHBIE TPUTOHOMETPUYECKHE TOXKIECTBA.

@opMyJbl CIIOKEHUS, YIABOEHUS, MPEOOpa3OBaHUE CYMMbl TPUTOHOMETPHUYECKMX (DYyHKUUN B
IPOM3BEICHUE, TPeoOpa30BaHue NPOU3BEIEHUS] TPUTOHOMETPUUYECKUX (DYHKIUH B CyMMY.

CamocrosiTesibHasA padora: 4
CoctaBuTh TalNMIy 3HAUYEHUH CHHYC, KOCHMHYC, TAaHI€HC M KOTaHIeHC, Tabauiyhopmys
IPUBEICHUS.

OTtpaboTaTh HaBBIKM IPUMEHEHUSI OCHOBHBIX TPUTOHOMETPUUYECKUX TOXKIECTB.

OTtpaboTaTh HaBBIKK MPUMEHEHUs (OpMYJ NpUBEIEHUS, GOPMYI CIOXKEHUS, GOPMYJ ABOWHOIO U
MOJIOBUHHOTO apryMeHTa, (opMmyn mnpeoOpa3oBaHus MPOU3BEACHHUS B CYMMY M CYMMBI B
IIPOU3BEJICHUE.

Tema 6.2. Copepxxanue y4eOHOIro MaTepuaJa: 7

Tpuronomerpuuec | OOpatHble TpHUroHOMeTpHueckue ¢GyHKIUH. [IpocTeie TPUTOHOMETPUYECKUE YpaBHEHHSI. 4

Kie ypaBHeHHMs M | [Ipocrelilue TpPUroHOMETpUYECKHe HepaBeHCTBA. TPUTOHOMETPUYECKHE YPABHEHNS U HEPABEHCTRA.

HEPaBEHCTBA. IpakTuyeckas padora Ne 36 - 38: 3 2,3
OO6paTHbie TpUroHOMETpUYecKre QYHKIIMHN: apKCUHYC, apKKOCHHYC, apKTaHT€HC.

ITpocTeiine TPUroHOMETPUUECKNE YPAaBHEHUS M HEPABEHCTBA.

CamocrosTennbHas pagora: 4
OTtpaboTka HaBBIKOB pellieHHs ypaBHeHHIA COSt=a , sint=a , tgt=a, ctgt=a.

Pemrenne TpuroHoMeTpudecKux ypaBHeHHN. PenlieHne TpuroHoMeTpruueCcKuX HEpAaBEeHCTB.

Pazpnen 7. 14

DYHKIUH U TPaQUKH.

Tema 7.1 | Conepxanue yue6Horo Marepuaa: 14

14




DyHKIUH, 170'¢
CBOMCTBA u
rpaduku.
O6parHblie
GyHKIIHH.

OyHKIMU: CTENeHHas, I0Ka3aTelbHas, Jiorapupmuueckas U TpuUroHomerpudeckas. OO0sacTb
ompeseNieHus: U 00J1acTh 3HAYCHHM.

CpoiictBa (pyHKIMH. MOHOTOHHOCTH, YETHOCTb, HEYETHOCTh, OI'PAaHMYEHHOCTb, MEPUOAUYHOCTD.
[TpomexyTku Bo3pacTaHus U yObIBaHUs, HAMOOJIbIIIEE M HANMEHbIIIEE 3HAUCHUS, TOUKU HKCTPEMyMa.
I'paduueckas unrepnperanus. [Ipumepsl GyHKINOHAIBHBIX 3aBUCUMOCTEH B peabHBIX Ipoleccax
U sBiIeHUsAX. Apudmerndeckue omepauuu Hajx (yHKIusMdA. CraoxHas (QyHKIUS (KOMIO3HIHUSA).
[TonsiTHE O HENIPEPBIBHOCTU (YHKLIUU.

O6patubie pynkiuu. O6nacte onpeneneHus u 061acte 3HaueHui. ['paduk.

IIpakTuyeckas padora Ne 39 - 44:

[Ipumepsl 3aBUCUMOCTEN MEXAY MEPEMEHHBIMU B PEaJbHBIX MPOLIECCaX U3 CMEXKHBIX JAUCITUIUIMH.
Omnpenenenue GyHKIU.

[Toctpoenue u urenue rpapukoB GyHkuui. Mcecnenoanue GyHKIUH.

CpoiicTBa JNUHEHHOW, KBaJApPATUYHON, KYCOYHO-TMHEHHOW U JIpOOHO-TMHEHHON (QyHKUIUH.
HenpepbiBHBIC U IEpHOINYSCKUE PYHKITHH.

CaoiicTBa U rpa MKy CUHYCa, KOCUHYCa, TAHT€HCA U KOTaHIeHCa.

OO6parHbie (yHKIMH U UX TPAQUKH.

OO0patHbie TpUTOHOMETpHUUYECKHE QYHKITUH.

[IpeoOpazoBanus rpaduka GyHKIIUU.

["apmonnueckue KonebaHus.

ITpuknagHble 3a1a49u.

2,3

CamocrosiTenbHas padora:

CocTaBuTh Ta0IMILy CBOMCTB 3JIEMEHTAPHBIX (PYHKINH.

[TocTtpoenue rpaguKoB MeMEHTAPHBIX (DYHKIIHH.

OTtpaboTKa HABBIKOB TOCTPOEHHUSI, YTEHHSI HHCCIIeI0BaHUS TpaduKOB (QYHKIUH.

Pa3pnen 8.

MHOrorpaHHUKH U KpPYIJible TeJa.

14

Tema 8.1.
MHoOrorpaHHuKkH.

Conep:xaHue y4eGHOro MaTepuaJia:

Bepmunsl, pebpa, rpanu MHOrorpanHuka. Passeptka. MHOrOrpaHHbIE YTIBI.

Beimykneie MHOrorpanHuku. Teopema Oiinepa. [Ipusma. [Ipsimas u HaknonHas npusma. [IpaBuinbHas
npusma. Ilapamnenenunen. Ky6. Ilupamuma. [lpaBunbHas nupamuja. YceueHHas NHpaMuja.
Terpasap.

Cummerpun B KyOe, B mapamjenenunene, B mnpusme u nupamuzge. CedeHus kKyOa, NMpU3MBI U
nupamuabl. IlpeacraBneHune o NpaBUIBHBIX MHOTOTpaHHUKaxX (TeTpa’rzape, KyOe, oOKTasape,
JIOJIEKA’IPEe U UKOCABPE).

15
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IIpakTuyeckasi pa6ora Ne 45 - 47:

Paznuyanbie BUABI MHOTOTPaHHUKOB. VX n300paskeHusl.

CeueHusl, pa3BepTKH MHOTOI'PAHHHUKOB.

[Tmomaas MOBEPXHOCTH.

Bunbl cummerpuil B mpoctpancTBe. CUMMETpHS TeJl BpAalleHUsI U MHOTOIPAHHHUKOB.
Brruucnienue miomazei 1 00beMoB.

CamocrosiTesbHasi padora:

[TocTpoeHue n300paxeHrne MHOTOTPAaHHUKOB.
[TocTpoeHue pa3BepTOK MHOTOTPAHHHUKOB
Brruucnenue miomnaaeit 1 00beMoB.

Tema 8.2

Tema nu
MMOBEPXHOCTHU
BpalleHus.

Coaep:xanue yue0HOro MaTepHaJia:

\‘

[Mwiusap u KoHyc. YceueHHbIH KoHyc. OCHOBaHMe, BbICOTa, OOKOBas NMOBEPXHOCTb, 0Opa3yrouiasi,
pa3zBepTka. OceBble CEUEHUs U CeueHus, NapaienbHble ocHoBaHUO. Illap u cdepa, ux cedenus.
KacarenbHast II0CKOCTB K cdepe.

IIpakTnyeckas padora Ne 48 -50:

Paznuunble BUABI KpyrIibIX Tel. VX u3obpaxeHus.

Ceuenus 1 UX U300paKeHUS.

[Tnomanp moBepxHOCTEN UINHIPA U KOHYCA.

CummeTpus Ten BpalieHus. Berauciienue miomanei 1 00beMoB.

[Tono6ue ten. OTHOIIEHUS MJIOLIa /el MOBEPXHOCTEH U 0ObEMOB MOJIOOHBIX TEJ.

2,3

CamocrosiTesibHasA padoTa:

OtpaboTka HABHIKOB PEIICHHUS 3a/ad Ha TMOCTPOSHUE PA3BEPTOK LMIUHAPA, KOHYCA, YCEUYEHHOTO
KOHYcCa.

OTtpaboTka HaBBIKOB PEIICHUS 3a7a4 Ha B3aUMHOE PacrooKeHue cephl U MIOCKOCTH.
Brraucnenue miomanei 1 00eMOB.

Pa3zgen 9. Hauaia MmareMaTH4YeCcKOro aHaJIu3a.

16

Tema 9.1
TTocnenoBarensHOC
TH.

Conep:xaHue y4eGHOro MaTepuaJia:

[TocnenoBarenpHOCTH. CIOCOOBI 3a/IaHUSI U CBOMCTBA YHCIIOBBIX MocheaoBarenbHocTel. [ToHsTHE 0
npenene  mociefoparenbHocTH.  CylllecTBOBaHME — Mpefesia  MOHOTOHHOM — OrpaHUYeHHOMN
nocnenoBarenbHocTH.  CyMMUpOBaHHE  TOCTENOBaTeNbHOCTEH.  beckoHedHo  yObIBarorias
reoMeTpHuuecKas MPOrpeccus U ee cymma.

IIpakTnyeckas padora Ne 51 - 52:

YucoBas IMOCJIEN0OBATEILHOCTD, CIIOCOOBI €€ 3aJaHus, BBIYHMCICHHS WICHOB ITOCJIEIOBATEIbHOCTH.
[Ipenen mocneqoBaTENbHOCTH.

beckoneuHno yObIBaroIIasi reoMmeTpruaecKkast Iporpeccus.

2,3
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CamocrosiTesibHasi padora:
CymMma 0eCKOHEYHON T€OMETPUUYECKOM POrPeECCUHN.
OTtpaboTaTh HaBBIKU BBIYUCIICHHS IPEJIEIOB YHMCIOBBIX NIOCIEI0BATENBHOCTEN M (DYHKIMIA.

Tema 9.2
[IpousBoaHas.

Coaep:xanue yueOHOTo MaTepHaJia:

10

[Tonsatue o HempepsiBHOCTH (yHKUuH. [IpomsBonnas. [loHsTtue o mpou3BOgHOM (yHKIUH, €€
TeOMETPUYECKU W (U3NYECKUH CMBICI. YpaBHEHHE KacaTelbHOW K Tpaduky (yHKIHH.
[Ipon3BoiHBIE CyMMBI, Ppa3HOCTH, IPOU3BENCHMs, 4YacTHOro. I[Ipon3BoAHBIE  OCHOBHBIX
aneMeHTapHbIX (yHKIMA. [I[puMeHeHne MpoOW3BOJHON K MCCIENOBAaHHUIO (PYHKIUI M MOCTPOCHHIO
rpaduxos. [IpousBoaHbie 00paTHON (HYHKIIUU ¥ KOMIIO3ULIUU ()YHKITUH.

[TpuMepbl UCTIONB30BAaHMS MTPOU3BOAHON JUIS HAXOXKICHHS HAWIYYLIETO PEIICHHs] B MPUKIATHBIX
3ajayax. BTopas nmpousBojHas, ee reoMeTpudeckuii U pusnueckuil cmpici. HaxoxaeHne ckopocTH
JUTSI TIpOIIecca, 3aJaHHOTO (hOPMYIIOi 1 rpaduKoM.

IIpakTnyeckas padora Ne 53 - 56:

Brruncienye npou3BOIHBIX.

MexaHn4YecKHnii U T€OMETPUYECKUI CMBICIT IIPOU3BOAHOM.

CocraBieHue ypaBHEHUs KacaTelnbHOH K rpaduky QyHKIUH.

[TpaBuna u Qopmynsl nuddepeHpoBaHusi, TaONIMIA MPOU3BOJHBIX 3JIEMEHTAPHBIX (YHKIUH.
HccnenoBanue (pyHKIMU C TOMOLIBIO IPOU3BOJHOM.

HaxoxxaeHre HanOoJIbIlIero, HAMMEHbIIETr0 3HAYeHNS U SKCTPEMalIbHbIX 3HAaUeHUH (PyHKIMH.

2,3

CamocrosiTenbHas padora:

[TocTpouts TabIUILy MPOU3BOIHBIX (QYHKIUH.

OTtpaboTaTh HaBBIKM HAXOXKJICHNUSA MPOU3BOIHBIX (QYHKIIMH.

OTtpaboTaTh HABBIKM PEUICHMs 33/1a4 Ha COCTABJICHUE YPaBHEHUE KacaTelbHbIX.

Pa3pean 10.

HMHTerpaJ u ero npuMeHeHue.

Tema 10.1.
[TepBooOpaznas u
HEOIPEETICHHbIN
AHTETPaJl.

Coaep:xanue yueOHOIro MaTepuaJa;

[TepBooOpa3znas u unHTerpan. IlpaBmia oTbickanusi nepBooOpa3HbiX. HeompeneneHHbI MHTErpail.
CBolicTBa HEOIIPENETIEHHOIO HHTETpaJIa.

IMpakTuyeckas padora Ne 57 -58:
Brrunciienue nepBooOpa3HbIX U HEONPECICHHBIX HHTETPAJIOB.

2,3

CamocrosiTesibHas padoTa:
CoctaButh TabnuIy mnepBooOpazHbiXx QyHKIMA. OTpaboTaTh HABBIKM pEIIeHUs 3anad  Ha
HaXOJK/JICHHE TIEPBOOOPA3HBIX M HEOIIPEICIICHHBIX HHTETPAJIOB.

Tema 10.2

Conep:kanue y4eOHOro MaTepuaJa:
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OnpeneneHHbIN Onpenenenubil uHTerpal. IIpuMeHeHHe ONPENENEHHOr0 MHTErpaya [Ulsl HAXOXKIACHUS IUIOLIAIU 2
UHTETpAall. KpuBoJHHEHHOU Tpanenun. @opmyna Herorona—IJleiibnuna. [Ipumepsl npuMeHEeHUs] UHTETpaia B

(bU3HKE U TECOMETPHUH. 2,3

IIpakTnyeckas padora Ne 59 -60: 2

OnpeneneHHbIN HHTErpall.

Brruucnenue miomaaei miockux (Gpuryp ¢ moMouibo orpeaeieHHOro HHTErpaa.

ITpuMeHeHre MHTErpaia K BEIYMCICHUIO (PU3MUECKUX BEIWYMH, III0oMaaAeld 1 00bEMOB.

CamocrosiTeibHas padora: 2

3aa4a 0 BBIYMCIIEHUN MacChl CTEPXKHS.

OTtpaboTaTh HABBIKK PELICHMS 33/1a4 Ha HAXO0KJIEHHUE ONPEEIIEHHOT0 UHTErpasa.

OTtpaboTaTh HaBBIKK PELICHUs 33]a4 Ha HAXO0KJICHHE TUIOLAIM KPUBOJIMHEHHOHN Tpaneuuy.
Pa3nesn 11. DiieMeHTHI TeOpPHHU BEPOAATHOCTEH M MATEMATHYECKOI CTATUCTHKH. 10
Tema 11.1 Coaep:xanue yueOHOIro MaTepHaJia: 6
Onementsl TeopuM | CoObITHE, BEPOATHOCTH COOBITHS, CIOXEHHE W yMHOXKEHHE BepostHocteid. IloHsTne o
BEPOSITHOCTEH. HE3aBUCHMOCTH cOoObITUH. [luckpeTHas ciyyaiiHas BeJMYMHA, 3aKOH €€ pacnpezaeneHus. Yuciosele
DIEMEHTHI XapaKTEepUCTUKH JUCKPETHOW ciydailHOW BenuuuHbl. IloHsATHE O 3akoHe OOJBIIMX YHUCEl.
MaTEeMaTU4ECKON [IpencraBinenue JaHHBIX (TaONMIBI, AUArPAMMBbI, TpapUKN), TeHepajibHasi COBOKYITHOCTb, BHIOOPKA,
CTaTHCTHKH. cpeanee apupmernyeckoe, Meauana. [loHsaTre o 3ajauax MaTeMaTH4YeCKOM CTaTUCTUKY.

IIpakTnyeckas padora Ne 61 - 64: 4

HcTopust pa3BuUTHs KOMOWHATOPUKH, TEOPUH BEPOSTHOCTEH M CTATUCTHKU U MX POJb B Pa3INYHBIX 2,3

cdepax 4enoBeUECKON KU3HEIEATETbHOCTH.

[TpaBuiia KOMOMHATOPUKH.

Perenne KOMOMHATOPHBIX 3a]1a4.

Pasmemenus, coueranus U nepectaHoBku. bunom HerotoHa u tpeyronsHuk [lackans.

[TpuknanHele 3a1a4H.

Kiraccnueckoe ompeneneHne BEpOSTHOCTH, CBOWCTBA BEPOSATHOCTEH, TeOopeMa O CyMMeE

BEPOSITHOCTEH.

Beruncnenne BepostHocTed. [lpukiagneie  3agaun. IIpencraBieHHe  4YMCIOBBIX — JAHHBIX.

ITpuknagHele 3a1a4H.

CamocrosiTesibHas padoTa: 5

OTtpaboTaTh HABBIKM pELICHHS 3a/Ja4 Ha BBIYUCIEHHE BEPOSTHOCTEH CIy4alHBIX COOBITUH U
KOJIMYECTBEHHBIX XapaKTEPUCTUK BHIOOPKHU.

Pemienne npakTMuecKUX 3aa4 ¢ IPUMEHEHUEM BEPOSITHOCTHBIX METO/IOB.

OTtpaboTaTh HABBIKK PEUICHMs 33/1a4 Ha MPUMEHEHHE 3aKOHA OOJIBIINX YHCEl.
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Paszgen 12. 14
YpaBHeHusI H HEPaBEeHCTBA.
Tema 12.1 Coaep:xaHue yueOHOIro MaTepHaJia: 14
YpaBHeHus, VpaBHEHMsT U CHUCTEMBl ypaBHEHMH. PanuoHanbpHble, UPpAaLMOHAIbHBIC, IIOKA3aTElIbHBIE H
HEPABEHCTBA U MX | TPUTOHOMETPUYECKHUE YpPaBHEHUS U CUCTEMbl. PaBHOCHMIBHOCTH YpaBHEHUI, HEPABEHCTB, CUCTEM. 8
CUCTEMBI. OcHOBHbBIE TIPUEMBI UX peUIeHMs (pa3IokKEHHE Ha MHOYKUTENIH, BBEJIECHUE HOBBIX HEH3BECTHBIX,
NOJCTaHOBKa, rpaduueckuii  Meton). HepaBeHncTBa.  PaunuoHanbHble, UppalMOHAIbHbIC,
[IOKa3aTellbHblE M TPUTOHOMETpPUUECKHE HepaBeHCTBA. OCHOBHBIE NpUEMBl UX peuieHus. Meron
UHTEepBaJIOB. M300pakeHne Ha KOOPAMHATHON IJIOCKOCTM MHOXECTBAa DPEUICHUH YypaBHEHUH WU
HEPABEHCTB C JIBYMsI IEPEMEHHBIMU U UX CHCTEM. 2,3
IIpakTuyeckas padora Ne 65 -70: 6
Kopnu ypaBHeHMil. PaBHOCHMIIBHOCTD YpaBHEHUH.
[IpeoOpa3oBanue ypaBHEHUH.
OcCHOBHBIE IPUEMBI PELICHHS YPABHEHUH.
Pemenne cucrem ypaBHEHHH.
Hcnonb3oBaHue cBOMCTB U rpaukoB (GYHKIMH A7 pellieHUs] ypaBHEHUH U HEpaBEHCTB.
Pemenue npuknaaHeix 3aaad.
[IpumeHeHne MaTeMaTH4YEeCKHMX METOOB JJIsi PEIICHUs COAEpXKAaTeNbHBIX 33Jad W3 Pa3IUYHBIX
o0acTeil HayKH U IPaKTUKU.
WMHTepnperanys pe3yapTara, yd4eT peaIbHbIX OTPAaHUYECHHN.
CamocrosiTesibHasA padoTa: 7
Pemenne pannoHalbHBIX, UPPALIMOHAIBHBIX, TIOKA3aTEIBHBIX U TPUTOHOMETPUUYECKUX YPAaBHEHUN U
HEPABEHCTB U UX CHUCTEM.
JIK3aMeH
Bcero yacoB ayiuTopHOIl Harpy3ku 156
Yacel caMOCTOSATENIBHOM PabOTHI 78
Htoro 234

JI1 XapakTepUCTUKH YPOBHS OCBOCHMS yU€OHOr0 MaTepualla UCIOJIb3YIOTCS CIeIyIoIue 0003HaueHuU:
1. — o3HaKOMHTENbHBIHN (Y3HaBaHUE paHee U3yUYEeHHBIX 00BEKTOB, CBOMCTB);
2. — penpOAYKTHUBHBIH (BBITIOJTHEHUE NIEATEIFHOCTH 110 00pa3Ily, HHCTPYKIIUHU HIIH ITOJT PYKOBOJCTBOM)
3. — IPOAYKTUBHBIH (IUTAHWPOBAHUE U CAMOCTOSTEILHOE BHIIIOTHEHHE ACATEIILHOCTH, peIlIeHHe TPOOIEeMHBIX 3a71a4)
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3. YCJIOBHUS PEAJIM3AIIMY YYEFHOM JJUCITUIIJIMHBI

3.1. TpeGoBanus K MHHUMAJIbHOMY  MAaTepPHAIbHO-TEXHUYECKOMY
o0ecreyeHu 10
O6opynoBanne yueOHOTO KaOUHETA:

— IIOCaJI0YHBIC MECTa MO KOJIMYECTBY CTYJECHTOB;

—pabouee MeCTO MperoaBaTes;

— MOJIEJIU TeJ BpalleHus;

—MOJIeJTd MHOTOTPaHHUKOB;

— KOMIUIEKT 3aJIaHUi J11 CAMOCTOSITEIbHBIX U KOHTPOJBHBIX paloT;

— 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 TPOTPAMMHBIM 00€CTICUCHHUEM.

3.2. UudopmanuonHoe odecnevyeHne o0yueHust

OCHOBHbBIC HCTOYHUKH:

1. Amumos . A. u np. MartemaTuka: anrebpa U Havajla MaTEeMaTUYECKOTO
aHanau3a, reomeTpus. AnreOpa U Hauyajga MaTeMaTHYeCKOro aHanu3a (0a30BbINA U
yrayonennsiit 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 JIUTEpPaTypa:
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AmumoB IILA. u ap. Maremaruka: aiareOpa M Hayania MaTeMaTHYECKOTO
aHanu3a, reoMeTpus. AnreOpa U Hayaja MaTeMaTHYEeCKOro aHaiu3a (0a30BbIA U
yriyosneHHbld ypoBaH). 10—11 xmaccel. — M., 2014.

Artanacsn JI.C., byry3zoB B.®., Kagomues C.b. u np. Maremartuka: anredpa
W Hayalla MareMartuyeckoro anamuza. ['eomerpusi. ['eomerpus (0a3oBbIi U
yriyosneHHsi ypoBan). 10—11 xmaccel. — M., 2014.

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

bammakos  M.M.  Marematuka. COopHMK  3amad  npoduUIIbHOU
HaMpaBJICHHOCTH:  y4ye0.mocobue i CTyA. Y4YpexAeHud cped. 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. odpazoanus. — M., 2015.

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

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

I'yceB B.A., I'puropseB C.I'., UBonruna C.B. Matemartuka jyist npodeccuii
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 np. Marematuka: anreopa
W HayaJa MaTeMaTH4ecKoro aHamms3a. Airedpa W Hadajga MaTEMaTHYECKOTO
aHanu3a (0a3oBbI U yriryOneHHbINH ypoBHH). 10 knacce/ mox pen. A.b.KuxdeHko.
— M., 2014.

Komsarun FO.M., TkaueBa M.B., ®eneposa H.E. u np. MaTtemaruka: anreopa
M Hayajla MaTeMaTU4YecKoro aHanuza. Anrebpa W Hadajla MaTEeMaTH4YEeCKOIo
aHanu3a (0a30BbIil U yriayOneHHbiil ypoBHH). 11 knace / mox pen. A.b.Kuxuenko.

— M., 2014.
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HuTepHer - pecypcesbi:

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

www.  school-collection. edu. ru (EmuHas  koumekmum  IUQPPOBBIX
00pa3oBaTeIbHBIX 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 KOHTPOJIA U OLIEHKH Pe3yJbTAaTOB
00y4eHust

YMmenus:

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

YCTHBIﬁ OIIPpOC, BBLIITOJIHCHHUC 06y‘IaIOH_II/IMI/IC${
HHIWBHUAYAJIbHBIX 3aI[aHI/II7I, IMPAKTUYCCKUC

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 CPE/ICTBA; M0JIb30BATHCA
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

OTIpEENATh OCHOBHBIE CBOMCTBA YHMCIIOBBIX
(byHKLUH, HIUTIOCTPUPOBATh UX Ha TpaduKax;
CTpPOUTh TIpaUKH U3YYEHHBIX (QYHKIIHH,

YCTHBI ONPOC, BBHINOJHEHHE OO0Yy4arOIUMUCS
UHIUBHUIYAJIbHBIX  3aJaHUM, IPaKTUYECKUE
3aHATHS, TUCbMEHHbIE IPOBEPOUHBIE PAOOTHI

WUTIOCTPUPOBaTh MO0 TpaduKy CcBOWCTBA

AIIEMEHTApHBIX (PYHKLINH;

UCIIONb30BAaTh  MOHATHE  (DyHKIMHU OIS

OIMCAHHWS W  aHalu3a  3aBHCHMOCTEH

BCJIMYNH;

BBIYHCIIATH B IPOCTEHIITNX CIyYasiX MJIOMIAIN | YCTHBIM OMPOC, BBIMOJHEHHWE OOYJarOIIMMUCS
u 00BEMBI v UCIOJIb30BAaHUEM | UHAUBUAYAJIbHBIX  3aJaHUM, MPaKTUYECKHE
OTIPEIETICHHOTO UHTETpaa; 3aHATHUS, TUCHMEHHBIE TIPOBEPOYHBIE PAOOTHI
HAaxOJUTh  TPOW3BOJHBIE  DJIEMEHTAPHBIX | YCTHBIM OMpPOC, BBHITIOJHEHUE OOYJarOITUMUCS
byHKIH; WHIUBUJIYAJIbHBIX ~ 3a/laHUM, TPAKTHUYECKUE

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
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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;

n300paxaTb Ha KOOPIMHATHOW IUIOCKOCTHU
pELIECHHs] YPAaBHEHUI, HEPABEHCTB U CUCTEM
C ABYMSI HEU3BECTHBIMU;

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

YCTHBIA OMNpPOC, BBIOJHEHHE OOYYaIOUTMMHCS
WHIVBUAYAJIBHBIX  3aJlaHulM, IPAKTUYECKUE
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 OIPOC, BBHIIOJHEHHE OOYy4arOIUMUCS
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 1 METOJBI,
MMPpOBOAWUTL AOKA3aTCIIBHBIC PACCYXICHUS B
X0J1€ pCIICHUA 3aaa4.

YCTHBI OIPOC, BBHIIOJHEHHE OOYy4arOIUMUCS
WHIUBHUIYAJIbHBIX  3aJaHUM, IPAKTUYECKUE
3aHATHS, TUCbMEHHbIE IPOBEPOUHBIE 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 |

YCTHBIM OMPOC, BBIMOJHEHUE OOYJAFOIIMMUCS
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
MaTeMaTUYeCKUX METOAOB K aHalu3y u
WCCIICIOBAHUIO IIPOLECCOB 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 MaTEMaTUICCKON
HAayKHM; UCTOPUIO PA3BUTHUS IIOHATHS YHUCIIA,
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 paccyKIcHUH, UX | MHAMBHUIYAIbHBIX 3aJaHUH, BHEAyIUTOPHAs
MIPUMEHUMOCTh BO BCEX 00J1acTsAX | caMOCTOsITeNIbHAs padoTa,

YEJIOBEYECKOH JIEITENHHOCTH;

BEPOSITHOCTHBIN Xapakrep Pa3IUYHbIX | YCTHBIA ONPOC, BHIIOJHEHHE OO0Yy4arOIIUMUCS

IMPpONECCOB OKPYKAKOILICTO MHUPA.

UHIUBHIyIbHBIX  3aJaHUM,
camocTosITelIbHas padoTa,

BHCAYAUTOPHAA
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