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1. ACIIOPT ITPOI' PAMMBbBI OBIIIEOBPA3OBATEJIBHON YYEEHOM
JUCHUIIVIMHBI «<MATEMATHKA»

1.1. O0aacTh NpUMeHeHUs1 MPOrPaMMbl

[Tporpamma  yueOHON mucummumiael  OY/1.05 Marematuka sBISieTCS  YacTbl0  OCHOBHOMU
npodeccuonanbHoOU nporpammel ¢punuana I'BIIOY  «Tpounkuii TEXHOJIOTHUYECKHI TEXHUKYM» B C.
Oxts0peckoe  mpodeccun  (cnemmanbHoct)  35.01.13,  «Tpaktopuct —  MalIMHHCT
CEJIbCKOXO03SHCTBEHHOT'O MTPOU3BOJICTBAY

1.2 MecTo 0011e06pa3oBaTeIbHOT0 Y4eOHOT0 NMpeaMeTa B CTPYKTYpe 001e00pa3oBaTesibHOI
NPOrpamMmbl
OO61meobpa3oBaTeNbHbIN yaeOHBIH peamer «MaTemMaTukay u3y4aercs B 0011eo0pa3oBaTeIbHOM

nukine ydyeoHoro miana OIIOIT TI'BIIOY «Tpounkuii TEXHOIOTHYSCKUNM TEXHUKYM» SBIISCTCS
npoGWIEHBIM y4eOHBIM IPEIMETOM 00IIe00pa30BaATEIBHOTO IUKIIA 00Pa30BaTEIHHON MPOTPAMMBI.

1.3. llesn 1 3a1a4M JMCUMILUIMHBI — TPEOOBAHNS K Pe3y/JbTATaM OCBOEHHS TN CHHUILIUHBI:
B pamkax mnporpaMMbl y4eOHOH OUCHUIUIMHBI OOYYalOIIMMHUCA OCBAMBAIOTCS JIMYHOCTHBIE,
MeETaNpeIMETHbIE, U IIPEIMETHBIE pe3ynbTaThl B cooTBeTcTBUU ¢ TpeboBanusMu ®I'OCT cpennero
obmiero oopazoBanus: JudHocTHbIe(JIP), MeTanpenvernnie (MP), npeaMeTHbIe 1j1si 6230BOT0

yposHs (I1P0):

Konapl

H.]IaanyeMble pe3yabTaTbl OCBOCHUA JTUCHUIIJIMHBI BKJIIYAK0T

JIP 05

c(hOpMUPOBAHHOCTh OCHOB CAaMOPA3BUTUS M CAMOBOCIHUTAHHUS B COOTBETCTBUM C
00I1eYeI0BeYeCKUMHU [IEHHOCTSIMH M UeallaMi TPa)I1aHCKOTO 00IeCTBa; TOTOBHOCTh U
CITOCOOHOCTH K CAMOCTOSITEIHHOM, TBOPUYECKON M OTBETCTBEHHOM NIEATEITLHOCTH;

JIP 06

TOJIGPAHTHOE CO3HAaHME U TIOBEACHHE B TMOJUKYIBTYPHOM MHpE, TOTOBHOCTH U
CIIOCOOHOCTh BECTH JHMAJIOT C JPYTUMHU JIIOJBMH, JTOCTUTATh B HEM B3aWMOTIOHUMAHWUS,
HAaXOJUTh OOIIMe WeNu W COTPYAHHUYATh IS UX JOCTH)KEHUS, CIIOCOOHOCTH
MIPOTUBOCTOATH HJICOJIOTHU IKCTPEMHU3MA, HaI[MOHAJIN3Ma, KceHo(poouwu,
TUCKPUMHHAIIMU TI0 COIIMANIbHBIM, PEJTUTHO3HBIM, PACOBBIM, HAIlMOHAIBHBIM IIPU3HAKAM
U JIPYTUM HETATUBHBIM COITUAIBHBIM SIBJICHUSIM;

JIP 07

HABBIKM COTPYAHHUYECTBA CO CBEPCTHUKAMHU, JETHMH MIIAJIIETO BO3pacTa, B3POCIBIMU B
00pa3oBaTenbHON, O0OIIECTBEHHO MOJIE3HOU, Y4eOHO-UCCIEA0BATEIbCKOM, TPOSKTHOU U
JIPYTUX BUOAX ACSITEIbHOCTH;

JIP 08

HPaBCTBEHHOE CO3HAHHE W TIOBEACHHUE HA OCHOBE YCBOCHHUS OOIIEYETOBEUECCKUX
IIGHHOCTEH;

JIP 09

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa3oBaHHWIO, B TOM YHCIE CaMOOOpa30BaHUIO, Ha
MPOTSKEHUH BCEU KU3HU; CO3HATENIFHOE OTHOIICHHE K HEMPEephIBHOMY OOpPa30BaHUIO
KaK yCIOBHIO YCIIENTHOM MpodecCuoHaIbHON M OOIIECTBEHHOM eI TEIbHOCTH

JIP 10

OCTECTUYCCKOC OTHOIICHUE K MUPY, BKIIIOYAA 3CTCTUKY 6I)ITa, HAaYYHOI'O U TEXHHUYECKOT'O
TBOPYCCTBA, CIIOPTa, 06LLICCTB€HHLIX 0THOH.ICHPII>1;

JIP 13

OCO3HAHHBIN BBIOOp OymyImiei mpodeccuu U BO3MOKHOCTEH peau3aiii COOCTBEHHBIX
JKU3HEHHBIX IUIAHOB; OTHOIIEHHE K MPOPECCHOHANBHONW JEATEIHHOCTH  Kak
BO3MOXKHOCTH Y4YacTHUsi B PEUIEHWW JIMYHBIX, OOIIECTBEHHBIX, T'OCYJAapPCTBEHHBIX,
00IIeHAIIMOHAIBHBIX MTPOOJIEM.

MP 01

YMEHUE CaMOCTOSTEIBHO OIpPEACNATh LENH JOEATEIbHOCTH W COCTAaBIATH IIJIaHBI
JIEATEIbHOCTH; CAMOCTOSITEIIbHO OCYILIECTBIATh, KOHTPOJIUPOBATb U KOPPEKTUPOBATH
JeATEIBbHOCTD; UCIIOIB30BaTh BCE BO3ZMOXKHBIE PECYPCHI Ul JOCTHKEHHUS IIOCTAaBIEHHBIX
Heneil M peanu3alud IUIAHOB JICSITEIBHOCTH; BBIOMpATh YCIEHIHbIE CTPAaTEerMud B
Pa3IUYHBIX CUTYALMSIX;
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MP 02

YyMEHHE TPOAYKTUBHO OOIIAThCS W B3aMMOJICHCTBOBATh B TIPOIECCE COBMECTHOM
NESTEIIbHOCTH, YYUTHIBATH MO3UIMU JPYTHX YYaCTHUKOB JIEATEIBHOCTH, YP(PEKTUBHO
paspeniaTb KOH()IUKTHI;

MP 03

BJIaJICHHNEC HaBbIKaMM II03HABATENbHOW, Yy4eOHO-HMCCIIEOBATENLCKOM M MPOEKTHOM
NESTEeIbHOCTH, HaBBIKAMHU pa3pelieHus MpoOieM; CHOCOOHOCTh M TOTOBHOCTh K
CaMOCTOATEIIBHOMY IIOMCKY METOJOB pPELICHUS IPAKTUYECKUX 3a1a4, IPUMEHEHUIO
pa3IMYHBbIX METOJOB ITO3HAHUS;

MP 04

TOTOBHOCTh W CIIOCOOHOCTH K CaMOCTOSITENIbHOM WH(DOpPMAIIMOHHO-TTI03HABATEIHHON
NEeSTeNIbHOCTH, BJaJleHUE HaBbIKAMU TOJY4YeHHS HeoOXoauMoil uHpopMauuu u3
clOBapel pa3HbIX THUIIOB, YMEHHUE OPUEHTUPOBATHCS B PA3JIMYHBIX HCTOYHHUKAX
uHpoOpMallMK, KPUTHUYECKH OICHMBAaTh U  HHTEPIPETHPOBATH  HHQPOPMAIUIO,
MOJIY4aeMyI0 U3 Pa3JIMYHBIX UCTOYHUKOB;

MP 05

YMEHHE HCIIOJIB30BaTh CPEACTBA HHPOPMAIIMOHHBIX U KOMMYHHKAI[MOHHBIX TEXHOJIOTHI
(manee — UKT) B pemieHUU KOTHUTUBHBIX, KOMMYHUKATUBHBIX M OPraHU3allMOHHBIX
3aa4 ¢ COOJIIOJCHUEM TPEOOBAaHUK SPrOHOMHUKH, TCXHHUKH O€30IaCHOCTH, TMTHCHBI,
pecypcocOepeKeHusi, MPaBOBBIX W OITHYCCKUX HOPM, HOPM HH(DOPMAIMOHHOU
0€30I1aCHOCTH;

MP 07

YMCHHUEC CaMOCTOATCIBHO OLOCHHWBATHL W IIPUHHUMATh PCIICHHA, ONPCACIAIONNC
CTPATCTUIO NOBCACHU A, C YUHCTOM I'PAKJAHCKHUX U HPABCTBCHHBIX HGHHOCTeﬁ;

MP 08

BJIaACHUC A3BIKOBBIMU CpCACTBAMU — YMCHHUC SAACHO, JIOTMYHO M TOYHO H3JIaraTb CBOIO
TOYKY 3pCHUS, NCITOJIb30BATh aJICKBATHLIC SA3BIKOBLIC CPCIACTBA,

MP 09

BJIaJACHUC HaBBIKaMU MM03HABaTCILHOM pe(bJIGKCI/II/I KaK OCO3HaHHUA COBCPHIACMBIX
HeﬁCTBHﬁ N MBICJIUTCIIbHBIX IMPOLECCOB, UX PE3YJIbTATOB U OCHOB&HHI)'I, I'paHul CBOCTO
SHAHWA 1 HC3HAHUS, HOBBIX IMTO3HABATCIIbHBIX 3a/1a4 U CPCACTB UX NOCTHIKCHUS.

I1P6 01

c(OpMUPOBAHHOCTH MPEACTABIECHUIN O MaTEMaTHKE KaK YaCTU MUPOBOU KYJIBTYpPbI U
MecTe MaTeMaTHKH B COBPEMEHHOM LIMBUIIM3AIIMHU, CIIOCOOAX ONMUCAHUS SIBIEHUN
peaIbHOTO MUpa HA MATEMATHYECKOM SI3BIKE;

I1P6 02

c(OPMHPOBAHHOCTh NPEACTABICHUH O MATEMaTHYECKUX MOHATHAX KaK BXKHEHIINX
MaTE€MaTUYECKNX MOJEISIX, TO3BOJISIOMINX ONKUCHIBATh U U3y4aTh Pa3HbIE IIPOLIECCH] U
ABJICHM; TIOHUMaHUE BO3MOXXHOCTH aKCUOMATUYECKOT0 IIOCTPOEHUS MaTEMAaTUYECKUX
TEOPHIL;

I1P6 03

BJIAACHUEC METOAaMH IOKa3aTCJIbCTB U AJITOPUTMOB PCIICHHA, YMCHUC UX IPUMCHSTD,
IMMPOBOAUTH NOKA3aTCIbHBIC PACCYKACHUA B XO0AC PCUHICHUA 3a1a4,

I1P6 04

BIIaJICHUE CTAaHAAPTHBIMU IIPUEMaMU PELLICHHs PallMOHAIbHBIX U UPPALIMOHAIBHBIX,
ITOKa3aTEJIbHBIX, CTETICHHBIX, TPUTOHOMETPUYECKUX YPABHEHHI U HEPABEHCTB, UX
CUCTEM; HUCIIOIb30BAHUE FOTOBBIX KOMIIBIOTEPHBIX IIPOTPaMM, B TOM YHCJIIE JUI IIOUCKA
IIyTH PENIEHUS U WUTFOCTPALIMK PENIEHUS] YPABHEHUN U HEPABEHCTB;

ITP6 05

C(I)OpMI/IpOBaHHOCTB HpeI[CTaBJ'ICHI/Iﬁ 00 OCHOBHBIX MOHATHAX, HACAX U METOJaX
MaTEMaTHYCCKOI'O aHaJInu3a,

ITP6 06

BJIaJICHUE OCHOBHBIMHU MOHATUAMMU O IUIOCKUX U IIPOCTPAHCTBEHHBIX T€OMETPUUYECKUX
¢durypax, uX OCHOBHBIX CBOMCTBAxX; C(OPMHUPOBAHHOCTh YMEHHS pPacllO3HABATh
reoMeTpruuecKue (GUrypsl Ha YepTeKax, MOJCISAX U B PeaIbHOM MUPE; IPUMEHEHHE
M3YYEHHBIX CBOMCTB reoMeTpuiecKkux Guryp u Gopmy Juist pelieHnus FreOMeTpHUUECKUX
3a/1a4 ¥ 33J1a4 C IPAKTUYECKUM COJICPKAHUEM;

I1P6 07

c(hOopMUPOBAHHOCTH MPEACTABICHUH O MPOIECCaxX U ABICHUSIX, UMEIOIINX
BEPOSITHOCTHBIN XapaKTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B PEaIbHOM MUPE,
OCHOBHBIX MTOHATHSX 3JIEMEHTAPHON TEOPUHN BEPOSTHOCTEN; YMEHUI HAXOIUTh U
OLIGHUBATh BEPOSTHOCTH HACTYIUIEHUS COOBITHI B IPOCTEHIINX MPAKTUYECKUX
CUTYaIMsX U OCHOBHBIE XapaKTEPUCTUKH CIyJaillHBIX BEJINYHH,

ITP6 08

BJIaJICHUE HABBIKAMH MCIIOJIB30BAHUS TOTOBBIX KOMITBIOTEPHBIX MPOTPAMM MPU PEIICHUH
3a1ad4;




ITPy 01 c(hOpMUPOBAHHOCTH MPEACTABICHUN 0 HEOOXOIUMOCTH T0KA3aTEIBCTB MPH
000CHOBAaHMH MaTEMAaTUUECKUX YTBEP)KJIEHUHN U POJIM aKCUOMATHUKU B IIPOBEICHUN
JEAYKTUBHBIX PaCCYXJICHUM;

ITPy 02 c(OpMHPOBAHHOCTH MOHATHIHOTO arlmapaTa 1o OCHOBHBIM pasJieliaM Kypca
MaTeMaTHKH; 3HAHUH OCHOBHBIX TEOpeM, (POPMyYJ M YMEHUS UX IPUMEHSTh; YMEHUS
JOKa3bIBaTh TCOPCMbI U HAXOJUTh HCCTAH AAPTHLIC CII0COOBI PCIICHMA 3a0a4,

ITPy 03 c(hOpMUPOBAHHOCTh YMEHUM MOJICITMPOBATh PEAIbHBIC CUTYAIUH, UCCIICIOBATh
MOCTPOEHHBIE MOJIETIU, HHTEPIIPETUPOBATH MOJYUCHHBIN PE3yIIbTAT;

[1Py 04 c(hOpMHUPOBAHHOCTH MPEACTABICHUI 00 OCHOBHBIX MOHATUSAX MaTEMaTHUYECKOI0 aHAIN3a

U MX CBOMCTBAX, BJIQJICHUE YMEHHUEM XapaKTePH30BaTh MOBEACHNE (DYyHKIINH,
KCIIOJIb30BAHKUE MOJYYEHHBIX 3HAHUH JJIsl OIMCAHUS U aHAJIN3a peajibHbIX
3aBUCHUMOCTEH;

ITPy 05 BJIaJICHUE YMEHUSAMU COCTABJICHUSI BEPOSATHOCTHBIX MOJIEJICH 10 YCIOBHIO 3a7a4H U
BBIYMCJICHHSI BEPOSITHOCTH HACTYIUICHUSI COOBITHIA, B TOM YHCIIE C IPUMEHEHUEM
dbopMys1 KOMOMHATOPUKHU M OCHOBHBIX TEOPEM TEOPUH BEPOSTHOCTEH; UCCIEAOBAHUS
CIIy4alHBIX BEJIMYMH MO UX PACHPEICTICHUIO.

Oco0oe 3HaYeHNE TMCHUIIJIMHA MMeeT NPU GOPMHUPOBAHMY U PA3BUTHM O00IIUX KOMIIETEeHIUH
OK 1. IloHuMaTh CyIIHOCTb M COLMAJIBHYIO 3HAYMMOCTb Oynyiieil mpodeccuu, NposBiIsATh K HEeH
YCTOWYMBBIA HHTEPEC.

OK 2. Opranu3oBbIBaTb COOCTBEHHYIO J€STEIbHOCTb, UCXOAS U3 LIETIH U CIOCOOOB €€ TIOCTUKEHUS,
OIIpE/ICTICHHBIX PYKOBOIUTEIIEM.

OK 3. AHnanu3upoBaTh pabOuyyl0 CHUTYaLUIO, OCYILECTBIIATh TEKYLUIMH M HMTOTOBBIH KOHTPOIIb,
OLIEHKY U KOPPEKIIMIO COOCTBEHHOW AEATEIbHOCTH, HECTH OTBETCTBEHHOCTH 32 PE3YJbTAThl CBOCH
paboThI.

OK 4. OcymecTtBasaTe TOWCK HHGOPMAIMH, HEOOXOAUMOUN 711 3(PGEKTHBHOTO BBIMOTHEHUS
npodecCHOHATIBHBIX 33/1au.

OK 5. Hcnonb3oBarh MH(GOPMaLMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTUHM B NMPO(ECcCCHOHAIBHON
JESATENBHOCTH.

OK 6. Pabortartp B koMaHi€, 3p(HEeKTUBHO 00IIAThCA C KOJIJIETaMHU, PyKOBOJICTBOM, KIINEHTaMHU.

OK 7. OpranuzoBatb COOCTBEHHYIO AEATENBHOCTb C COOMIOIEHUEM TpeOOBaHUN OXpaHbl TpyJa U
9KOJIOTMUYECKOM 0€3011aCHOCTH.

OK 8. Ucnoausats BouHCKyt0 00s3aHHOCTD [0T 28.03.1998 Ne53-P3 «O06 0053aHHOCTH U BOEHHOM
ciy>k0e»), B TOM 4HClie C IPUMEHEHUEM MOTYYEHHBIX TPo(ecCnoHalbHbIX 3HaHUH (JJ1s1 FOHOLIEH ).

1.4 IlpuMeHeHMe 3JIEKTPOHHOTO 00y4YeHUsI M TEXHOJIOTHd TMCTAHIIMOHHOI0 00Pa30BaHUs
Peanuzamust comepaHusi MPOrpaMMbI BO3MOXHA C TPUMEHEHHEM 3JEKTPOHHOTO OOy4YeHHUS H
TEXHOJIOTHI TUCTAHIIMOHHOTO 00pa30BaHUsl, OTKPBITHIX 00pa30BaTEIBHBIX PECYPCOB

1.5 Peanm3anus coaepkaHusi nporpaMmmsl s odyuaromuxcs ¢ OB3

Peanu3anus conepkanus 00pa3oBaTeIbHON IPOrPaMMBbI K KOHTPOIb PE3yIbTATOB €€ OCBOCHHUS JIJIS
o6yqa}oumxcsf C OIrpaHUYCHHBIMH BO3MOXKHOCTAMM 310POBbS U HHBAJIUAOB OPTaHU3YCTCA C YUCTOM
0COOCHHOCTEH HMX TMCUXO(U3MUECKOTO PA3BUTHUS, WHIUBHUIYATbHBIX BO3MOXHOCTEH U COCTOSHUS
3JI0pOBBSI.

1.6. KosinuecTBO 4acoB HA mMporpamMmy 00111€00pa3oBaTeIbHOM Y4eOHOi T CHUIITHHBI:
o0beM o0pa3oBaTeNbHON HArpy3ku Bcero - 471 wuacoB, yuyeOHas Harpy3ka BO B3aMMOJIEHCTBHHU C
npenoaasareneM 314 gacos.



2. CTPYKTYPA U COAEPKAHUE

OBIIIEOBPA3OBATEJIbHOMN YYEBHOM JUCIUILIUHBI

2.1. O06bem 00meoOpa3oBaTe/IbHON Y4eOHOW JAMCHMIUIMHBI U BHAbI y4eOHOM
HArpy3KHU

Bux yueOHoi1 padoThl Oobvem uacos
Oo0pa3oBaTenbHasi HATPy3Ka (Bcero) 471
CamocrosiTesibHasg padorTa 157
Y4yeOHasi HArpy3ka BO B3aUMOJCHCTBMH C IpenojaBaresieM 314

(Bcero)

B TOM 4YHCIJIC:

71a00paTOPHBIE 3aHITUS

PaKTUYECKHE 3aHATHUS 20
[IpakTHyeckast noAroToBKa 20
Koncynpranuu

Hmoeosas ammecmayusl 6 gbopMe IK3AMEHRA




2.2. TemaTu4yeckuii IJIAH U coiep:kaHue 00meodpazoBarebHON yueOHoi qucuumianabl KMATEMATHKA»

HaumenoBa | Coodepicanue yueono2o mamepuana u ¢popmol opzanusayuu = Jocmuzaemvie pe3ynrvmamul 00yueHus
HHE deamenvHOCmU 00y4aruuUxcs Z 2
pasesioB u - § 2
TeM S rF|l » a
1 2 3 4
IloBTOpenue | ComeprxkaHue yueOHOT0 MaTepuasa 16
Pemenue 3aga4 ¢ HCIOJIB30BAHUEM CBOMCTB YMCEI U CUCTEM JIP 05
CUMCJICHUSI, IETUMOCTH, 10JIeH U YacTeH, MPOLIEHTOB, MP 01
MOJyJIel uKcen. Pemenue 3a1a4 ¢ UCIOIb30BAaHUEM CBOMCTB I1P6 02
CTeNeHel U KOpHel, MHOTOUYICHOB, MpeoOpa3zoBaHuil OK 01-05

MHOTOYJIEHOB U JPOOHO-PaLlMOHAJIBHBIX BBIPAXKEHU.

Moayinb 4nciia u ero cBoicTBa. Pelienune 3a1ad Ha IBUKEHUE
U COBMECTHYIO pabOTy, CMECH U CIUIaBbI C IOMOIIBIO
JUHENHBIX, KBaJAPATHBIX U JPOOHO-PAllMOHAIbHBIX YPaBHEHUN
U UX CUCTEM.

Pemenue 3a1a4 ¢ moMoIIbI0 YUCIOBBIX HEPABEHCTB U CUCTEM
HEPABEHCTB C OJIHOM MEPEMEHHOM, C IPUMEHEHUEM
N300paKE€HUS YUCIOBBIX TPOMEKYTKOB.

Pemenue 3a1a4 ¢ UCIOJIb30BaHUEM YHUCIOBBIX (YHKLUH U UX
rpadukoB. Mcnonb30BaHne CBOMCTB U Ipa)UKOB JIUHEHHBIX U
KBaJIPaTUYHBIX (PYHKLUH, 00paTHON MPONOPLUHUOHATIBHOCTH U

¢byHkuun Yy = \/; . 'paduueckoe pelieHne ypaBHeHUH U
HEPABEHCTB.

Hcnonb3oBaHue onepanuii HaJy MHOXECTBAMH U
BBICKa3bIBaHUAMU. [IprMeHeHue npu peleHnu 3a1a4d CBONCTB
apu(MeTHyecKoil 1 reOMEeTPUUECKON MPOTrPECCHH,
CYMMHPOBaHHs OECKOHEUHOM CXOSIIEICS TeOMEeTPHUIECKOM
IIPOrPECCHUMN.

CamocrosiTesbHast padora 9




Coobmenne «MartemaTuka B MOel IpoQeccum»
Hanwucars pedepar «VcTopust pa3BUTHS YHCIIa»

IIpakTHyeckas padora

Nel Pemnrenue 3aga4 ¢ HCIIOJIL30BAaHUEM CBOMCTB CTEIICHEH,
KOpHEH , IIPOLIEHTOBY»

JlabGoparopHasi pabdora

HpaKTI/I‘IeCKaﬂ NnoAroToBKa 1

Paznen 1 DieMeHTBI TCOPUH MHOYKECTB U MaTeMaTH4eCKOl JIOTHKH.

16

Tema 1.1
9J1eMeHTBI
TeOpuH
MHOKECTB U
MaTeMaTnyie
cKo
JIOTHMKH.

Conep:xanue yueOHOro MaTepuaJia

16

MHokecTBa (YUCIOBBIE, TEOMETPHUUECKUX (QUTYD).
XapakTepucTUYECKOe CBOMCTBO, JIEMEHT MHOXKECTBA,
IIyCTO€, KOHEYHOE, OECKOHEYHOE , CUETHBIE U HECUETHbIE
MHO>KECTBO.

Crioco6s1 3a1anust MHOKeCTB [lonMHOXkecTBO. OTHOLIECHUS
MIPUHA/IJIEKHOCTH, BKIIIOUEHUS, paBeHCTBa. Onepanuu HaJl
MHO>KECTBaMHU.

Kpyru Diinepa. IlepBble npeacTaBieHns 0 MHOXKECTBE
KOMIIJIEKCHBIX YHCEN.

VcTuHHbBIE U JI0KHBIE BBICKA3bIBAHUSI, OTIEpALlUU HAJl
BBICKa3bIBaHUAMU. CBSA3b BBICKA3bIBAHUM C MHOKECTBAMMU.
KBaHTOpBI CylIIECTBOBAHUS U BCEOOITHOCTH.

3aKoHBI JIOTUKH. Pelienue 1ornyeckux 3aaad ¢
HCMOJIb30BAHUEM KPYroB Jiliepa. Y MO3aKIIOUEHHUS.
O6ocHOBaHMS U JOKA3aTEIbCTBO B MaTeMaTHKe. TeopeMbl.
Bunbl MaTemMaTnueckux yrBepkaeHnd. [Ipu3Hak u CBOMCTBO,
HEO0XOAMMBIE JTOCTATOYHBIE YCIOBUS

CamocrosiTesibHasi padoTa

JIP 06
MP 03
I1P6 02
I1P6 07
OK 01-05




HOI[FOTOBI/ITB IMPE3CHTALUIO. «MHOxecTBa. 3aKOHBI JTOTHKH

TpenuHr no pemenuto 3a1a4 «PemeHue J0ruueckux 3ajgad ¢
HCII0JIb30BAaHNUEM KPYroB Dilyiepa

IIpakTnyeckue padoThl

JlaGoparopHasi pabdora

Pazgen 2 CrenenHasi, mokasarejbHasi W Jorapupmmuyeckas

(pynxuumn.

36

Tema 2.1
CreneHnas
byHkuus

Conep:xanue yueOHOro MaTepuaJia

10

CreneHb ¢ 1eHCTBUTEIbHBIM [TOKa3aTeNIEeM, CBOWCTBA
CTEICHHU.

CrenenHas ¢pyHKLUA U ee CBOMCTBaA U rpaduk. Bzaumuo
obpatHbie QyHKIMHU ['padukn B3auMHO 0OpaTHBIX ()YHKITHIA.
HppanmoHaibHble ypaBHEHHUSL.

JIII 05
MP 07
I1P6 02
OK 01-05

CamocrosiTesibHas padora
TpeHuHT 10 BBINONHEHUIO yripaxHeHn «CTeneHu, CBONCTBa
CTEIIEHEN»

IIpakTnyeckas padora

JlabopaTopnasi paGora

IIpakTuyeckasi HOArOTOBKA

Tema 2.2

ConepxaHue y4eGHOro MaTepuaJjia

10




ITokasarensn | [TokazatenbHas GyHKIUS U €€ CBOMCTBa U rpaduk. Yncno € u
as GyHkuus | pyukuus y =e*. Ilpocreiinime nokasareabHble ypaBHEHUS U JIP 08
HEpaBEHCTBA MP 03
I1P6 04
CaMocrosiTe1bHas1 padoTa 5 I1P6 05
OK 01-05
IIpakTuyeckas padora -
JlabopaTopnas paGora
IIpakTHyeckasi moAroToBKa3 -
Conep:xaHue y4eOHOro Marepuaa 18
Tema 2.3 Jlorapudwm, cBoiicTBa Jorapudma. JlecaTHUHBIN 1
Jlorapudmuu | HarypasspHbii orapudm. [IpeobpasoBanue JIP 08
eckast norapupmMuuecKux BoipaxxeHuil. Jlorapupmuueckue MP 03
byHKIMSA ypaBHEHHsI ¥ HepaBeHCTBa. Jlorapudmudeckas QyHKIHS U ee MP 05
CBOICTBa U TpaduK. ITP6 04
I1P6 05
CamocrosiTesbHast padoTa 9 OK 01-05
[IpakTnueckas pabora «CBoiicTBa gorapudmMoB»
IIpakTnyeckune padoTnl 1
IIpakTnyeckasi moaroropka 3-4 2
Pasnen 3 Ilpsimble ¥ IIOCKOCTH B IPOCTPAHCTBE 34
IloBTOpPEHME Pemienue 3a1a4 ¢ UCMOJIb30BaHUEM CBOMCTB UTYp Ha 8 JIP 06
IUIOCKOCTH. Pelienue 3ajad Ha JOKa3aTeIbCTBO U MP 03
IIOCTPOEHUE KOHTpIpUMEPOB. [IpuMeHeHne npocTenmmx MP 07
JIOTUYECKUX [1P6 04
npaBwil. Perienne 3a1a4 ¢ MCIIOJIb30BaHUEM TEOPEM O I1P6 06
TPEYroJbHUKAX, COOTHOIIEHUH B IPSIMOYTOJIbHBIX OK 01-05

11




TPpCYroJibHUKax, (baKTOB, CBA3aHHBIX C
YCTBIPCXYT'OJIbHUKAMMU. Pemenne 3aaa4 ¢ UCIIOJIb30BaHUCM
(baKTOB, CBs3aHHBIX C OKPYKXHOCTSIMU. Pemrenne 3aJa4 Ha
HU3MCPCHHUA Ha IJIIOCKOCTH, BBIYUCIICHUA JJIMH U HJIOH_[allef/'I.

CamocrosiTesibHas padoTa 3
BBINONMHUTE TPEHUHT 110 PEIICHUIO 3a]a4
IIpakTuyeckas padora -
JlaGoparopHasi pabora -
IIpakTH4yeckasi HOArOTOBKA -
Tema 3.1 Coaep:xaHue yueOHOro MaTepuaJa 22
IIpsimble n JIP 05
IVIOCKOCTH B MP 03
npocrpancTBe | Harnmsgnas crepeomerpus. [Ipu3ma, mapasienenumner, MP 07
NApaMua, TETPasap. ITP6 06
OcCHOBHbIE IOHATHS TEOMETPUN B TPOCTPAHCTBE. AKCHOMBI [1Py 01
CTEPEOMETPHUU U CIIEJICTBUS U3 HUX. OK 01-05

[TocTpoeHune ceueHnit MHOTOTPAaHHUKOB METOIOM CJIEJIOB.
LenTtpanbHoe ipoekTrpoBanue. Iloctpoenue ceuennia
MHOTOTPAHHUKOB METOJIOM MTPOEKIIUH.

CxkpemuBarouecs npsiMble B IPOCTPAHCTBE. YTOI MEXKIY
HUMH..

Teopempl 0 MAPAIIIETBHOCTH NMPSIMBIX U INIOCKOCTEN B
npoctpaHctse. [lapamienbHoe TPOSKTUPOBAHUE U
nzobpaxenue guryp. [lepneHauKyIIpHOCTS TPSIMON U
mI0cKOCTH. OpTOrOHAIBEHOE

npoektupoBanue. Haknonuele n npoekuu. Teopema o

12




TpeX NEePIEeHIUKYIIApax.
Paccrosaus mexny ¢urypamu B npoctpanctse. O0muit
MEPIECHIUKYIIAP ABYX CKPEIUBAIOIIUXCS MPSAMBIX.

VYrusl B ipoctpaHcTse. [leprieHuKyspHble III0CKOCTH.

CamocrosiTesibHast padoTa
[ToaroroButh pedepar mo teme « [lapannensHoe
IIPOEKTUPOBAHHUE U €TI0 CBOMCTBA»

Pemmts 3aa4U I10 TEME ((HepHCHI[I/IKYJ'Iﬂp N HaKJIOHHAasI»

12

IIpakTuyeckas padora
I1.PNe10-11 «B3ammHOE pacmonoXeHue MpsiMbIX U
IUIOCKOCTEH B IPOCTPAHCTBE»

JlaGoparopHasi pabora

HpaKTI/I‘{eCKaﬂ MnoAroToBKa -

Pa3nen 4 BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

18

Tema 4.1
BekTopsl 1
KOOPAUHATHI B
NPOCTPAHCTBE

Conep:xanue yueOHOro MaTepuaJa

15

BexTops! n koopanHatel. CymMMa BEKTOPOB, YMHOKEHHE
BEKTOpa Ha YUCJI0. YT MeX1y Bekropamu. CKallsipHOE
IIPOU3BEJICHNUE.

VYpaBHeHue mnockocTu. opmyiia pacCTOSHUS MEXAY

TOuKaMu. YpaBHeHue chepsl. Jeudicenus 6 npocmparcmee:

napa/weﬂbeld NEPEroC, cummempust OmHoOCUmeIbHoO
HnjlocKkocmu, YeHmpaubHast CUMMEMPUA

JIP 06
MP 01
MP 02
ITP6 06
[1Py 02
OK 01-05

IIpakTnyeckas padora

CamocrosiTesbHast padoTa

13




CocraBuTh BONPOCHI 110 TeME «BekTopsD»
BbINoHUTE TOMAITHIO KOHTPOJIBHYIO padoTy
«BekTopb»

Pedepar «IIpsimoyronbHas cucteMa KOOpPIAUHAT B
MIPOCTPAHCTBE.

JlabopaTopnasi padora

HpaKTI/I‘IeCKaﬂ NnoJAroToBKa

PasnenS OcHOBBI TPUTOHOMETPHUH

44

Tema 5.1 Conep:xanue yueOHOro MaTepuaJia
Tpuronomer

22

JIP 05

puteckune Panuannas MEpa yriia, TPUrOHOMETPpUICCKast OKPYKHOCTb.

popmy.bi Tpuronomerpudeckre GyHKIUN yucen U yriioB. Dopmys
IPUBEJCHHUS, CIIOKEHUS] TPUTOHOMETPUUYECKUX (YHKLUH,
(opMyIIBI TBOMHOTO M MTOJIOBUHHOTO apTyMEHTA.
IIpeoOpa3oBaHue cyMMbl, pa3HOCTH B IPOU3BEJCHHE
TPUTOHOMETPUUECKUX (YHKIIHM, 1 HA00OpOT.

MP 01
MP 02
ITP6 05
[1Py 04
OK 01-05

CamocrosiTesibHas padoTa

CooOmienue «Mcropust co3aHusi TPUTOHOMETPUN
[TpakTuueckas pabota «OCHOBHBIE TPUTOHOMETPHUECKHE
TOX1eCcTBA. DOPMYITBI IPUBEICHUS)

11

IIpakTnueckas padora

JlabopaTopnasi padora

IIpakTHYeckasi MOATOTOBKA

Tema 5.2 Conep:xaHue yueOHOro Marepuaa
Tpuronomer

12

14




puYecKue Tpuronomerpryeckue ypasHeHus. O THOPOIHBIE
YPaBHEHHsl | TPUTOHOMETpUYECKUE YpaBHEHMs. Pemenue npocreidmmx JIP 08
U TPUTOHOMETPUYECKUX HEPABEHCTB. IIpocreiinine cucteMbl MP 02
HEPABEHCTB | TPUTOHOMETPUUYECKUX YPABHEHUH. MP 09
a I1P6 05
CamocrosiTesibHas padoTa 6 1Py 04
TpEHMHT 110 PEIICHUIO TPUTOHOMETPUYECKUX YPABHEHUN OK 01-05
IIpakTHYeckasi 3aHsITHE 2
JlabopaTopHas padora
IIpakTHYeckasi MOAr0OTOBKA 2
Tema 5.3 Coaep:xaHue yueOHOro MaTepuaJia 10
Tpuronomer JIP 06
pHuuecKue Hynu QyHKIMm, mpoMeKyTKH 3HaKOIIOCTOSIHCTBA, MP 02
GyHkuum. MOHOTOHHOCTh. HanbomnbIiee 1 HauMeHbllee 3HaYCHHE MP 07
¢yskuu. [lepuonnyeckne GyHKIMYM U HAUMEHBIINN IEPUO. I1P6 02
YetHsble 1 HeueTHbIe pyHKIMH. [IpeobpazoBanus rpaduKoB ITPy 04
(GyHKIUI: CABUT, YMHOXKEHUE Ha YUCIIO, OTPaKEHNE OK 01-05
OTHOCHUTEJIBHO KOOPIMHATHBIX Oceil. TpUroHoMeTpuuecKue
(YHKIMH YKCIIOBOTO apryMeHTa Y =CO0SX, Yy =SinX,
y =tg X, y =ctgx. CoiicTBa u rpaduku
TPUTOHOMETPUUYECKUX (QYHKLIUH.
OOpaTHble TPUrOHOMETpUYECKUE QYHKIINH, UX TJIaBHbIE
3HA4YeHUs, CBOMCTBA U TpaduKH.
CamocTosTeIbHAs1 padoTa 6
- Beimonuute Tpadudeckyro paboTy
« Iloctpoenne rpadukoB pa3nuyHbIX (QYHKIUN C
MIOMOIIIBI0 TIPe00pa30BaHMID)
IIpakTnueckas padora 2

Nel7 «CmoiicTBa 1 rpauku CUHYCa, KOCUHYCa, TAHT'€HCA U

15




KOTaHI'CHCA.

JlabopaTopnasi pabora

IIpakTuyeckas noaroropkal(O-11

Paszgen 6 MHOrorpaHHMKM U KpyIJible Teja

40

Tema 6.1
MHororpasn
HUKH

Conep:xanue yueOHOro MaTepuaJia

18

Buibl MHOrOrpaHHUKOB..

IIpaBuibHble MHOTOrpaHHuKU. [Tpusma. [lapannenenunen.
CsoiicTBa napamienenunena. IlpsMoyronbHblii
napajuienenunesn. HakioHHble IpU3MBI.

[Mupamuna. Buasl nupaMu. Di1eMeHThI TPaBUIIbHON
nupamuabl. [lupaMupl ¢ paBHOHaKJIOHEHHBIMU pedpaMu U
I'PAaHsIMH, UX OCHOBHBIE CBOMCTBA.

[Inomany noBepxXHOCTEN MHOTOTPAHHUKOB. Y CEYCHHAs
nupamua. [lonsrtue oobema. O6GbeMbl MHOTOIPaHHUKOB

JIP 06
MP 05
MP 07
I1P6 06
ITPy 02
OK 01-05

CamocrosiTesbHast padoTa

BrImmoaHUTE MOZIEND.

CocTaBuTh KPOCCBOPAL.

Co3znaTh npe3eHTanuo « MHOrorpaHHUKU B MOEH
npodeccun»

IIpakTnyeckas padora
Ne 18-19 «Brruunciienne miomaneii 1 00eMoB
MHOTOTPaHHUKOB)

JlabopaTopnasi padora

IIpakTnyeckas moaAroroBkal?

Tema 6.2
Tenau

Conep:xanue yueOHOro MaTepuaJia

18

16




MOBEPXHOCT
U BpallleHus

Tena BpameHus: TUIMHIP, KOHYC, map U cepa. CeueHus
HWIMHAPA, KOHYyca U mapa. [llapoBoii cermenT, mapoBoi
CJIOH, IIApOBOM CEKTOP (KOHYC).

YcedeHHas mupaMu/ia U yCEUEHHBIN KOHYC.

KacarenbHble npsiMbIe U TNIOCKOCTU. Bincanusie u
onucannble cheprl. O6beMsbl Ten BpauieHus. [Inomanp
cdepsl. [Lnomaas MOBEpXHOCTH MUJIUHAPA U KOHYCA.
KoMOuHanmu MHOrOrpaHHUKOB U T€JT BPALECHUS.

[Tono6ue B npoctpancTse. OTHOILIEHNE 0OBEMOB U IUIOIIAAEH
MOBEPXHOCTEN MOJOOHBIX (HUTYD.

JIP 07
MP 02
MP 07
I1P6 06
ITPy 01
OK 01-05

CamocrosiTesbHast padora 10
Coobmenne «VcTopust uamepeHus momajei u 00LeMOB»
W3roroBieHne MOJIENH.
CocrtaBuTh KpoccBopn «Terna BpaleHus B Halle KU3HI)
IIpakTnyeckas padora 2
Ne20-21«BrrauciieHue Tiomaaeii 1 00beMOB TeJl BpaICHUsD»
JlabopaTopnasi pabora -
IIpakTunyeckas noaroropkal3-14 2
Paznen7 Hauvasa MaTeMaTH4eCKOr0 aHAJIH3A 32
Tema 7.1 Coaepixanue yueOHOIro MaTepuasa 32

17




IIpousBoana
a1

[Tonstue npenena pynkuuu B Touke. HempepsiBHOCTH

¢byHKIHN.
Huddepenuupyemocts GpyHkiuu. [IpousBoanas GpyHKIIUN B

touke. Kacarenpnas x rpaduky ¢pynkuuu. I'eomerpudeckuii u

(bu3uUYecKuid CMBICI MPOU3BOIHOM. [Ipon3BoiHbIE
aneMeHTapHbIX GyHkumid. [IpaBuia nuddepeHunpoBanms.
Bropas npousBogHas, ee reoMmeTpruIecKuil U GU3NIECKU
CMBICII.

Touku skcTpemMyma (MakCUMyMa 1 MUHUMYMa).
HccnenoBanue 31eMeHTapHBIX QYHKIMI Ha TOUKU
JKCTpeMyMa, HauOoJIbllIee U HAaUMEHBIIIee 3HAUCHUE C
MMOMOUIBIO TPOU3BOIHOM.

JPOS
MP 03
MP 07
ITP6 05
ITPy 04
OK 01-05

CamocrosiTesibHas padora

Brimosauts Tect «IIponzBoanas

CocTaBuTh TaONHILY MPOU3ZBOIHBIX

CocraButhb kpoccop o Teme «lIponsBoaHas»

16

IIpakTuyeckasi padora 22-27

Ne24 «Bpraucienue mpon3BOAHON (HyHKITHI
Ne25 «MccnenoBanue GyHKIMNA HA MOHOTOHHOCTb.
OTBICKaHHUE TOYEK IKCTPEMYMA))

JlabopaTopHas padora

IIpakTHyeckas noaAroroBkals-16

Paszgen 8 MHurerpan

21

Tema 8
HNurerpan

ConepxaHue y4eGHOro MaTepuaJjia

20

[TepBooOpasnas. HeonpeaeneHHblit nHTErpal.
[TepBooOpasnbie anemenTapHbIx GyHKIMMA. [Imomans
KpuBoJMHeHHON Tpaneruu. ®opmyna Herotona-Jleiionuma.
OrnpeneneHHbIN UHTErpa

JIP 05
MP 02
MP 07
I1P6 02
TPy 02
OK 01-05

CamocrosiTesbHast padoTa

11

18




CoctaBuTh TaOIUILY U BEIYYUTh (OPMYJIBI N1EPBOOOPA3HBIX
GyHKIHH.

Bemonuuts Tect. «IlepBooGpa3zHas»

TpeHuHr o pemieHuto 3a1a4 «Brrarcnenue mwiomanen Gpuryp
C IIOMOILBIO HHTErpaIa

IIpakTuyeckas padora
No28 «Tpwu mpaBuiia HaXOKIECHHUS ITEPBOOOPA3HON
No29 «®opmyna Hetorona- JleliOnuma»

Jlaboparopuasi pabora

HpaKTI/I‘{eCKaﬂ HOHFOTOBK&?

Paznen 9 BeposiTHOCTH M CTATHCTHKA, JJOTUKA, Teopus rpados u
KOMOHMHATOPUKA

24

IloBTOpPEHME

Coaep:xanue yueOHOro MaTepuaJia

Hcnonb3oBanue TabIull U AMarpaMm JUIs PeICTaBICHUS
NaHHbIX. Pemenue 3a1ay Ha IPUMEHEHHNE ONUCATEIbHBIX
XapaKTepUCTUK YUCIOBBIX HAOOPOB: CPEIHUX, HAUOOIIBILIETO
Y HaUMEHBILIEr0 3HAYEHUs], pa3Maxa, JUCIIepCUU U
CTaHJIapTHOI'O OTKJIOHEHUS. Belunciienne 4acTor n
BEPOATHOCTEN cOObITHI. Bbuncinenue BeposiTHOCTEN B
OIIBITaX C PAaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU UCXOJaMH.
Hcnonb3oBanne koMOMHATOpUKH. Boruncnenue
BEPOSATHOCTEN HE3aBUCUMBIX cOOBITHI. Vcnoabp30Banne
(hopMyIIbI CIIOKEHUSI BEPOATHOCTEH, quarpamm Jilnepa,
nepeBa BeposaTHocTel, hopmyisl bepHym.

JIP 05
MP 02
MP 07
ITP6 02
[1Py 02
OK 01-05

CamocrosiTesibHast padoTa
TpeHuHT 10 peleHno 3a1a4

IIpakTnyeckas padora

JlabopaTopnasi pabora

IIpakTHYeckasi MOATOTOBKA

Tema 9.1

Conep:xaHue y4eGHOro MaTepuaJia

13

19




J1eMeHThI
TeOpUuH
BEPOSITHOCT
U
MaTeMaTnyie
CKOM
CTATHCTHKH.

VYcnoBHas BepoATHOCTb. [IpaBuiio yMHOKEHHS BEPOSTHOCTEM.
®opmyina noaHou BeposTHocTU. PopMmyita baiieca.
JIMCKpETHBIE CllyYyailHble BEJIMYNHBI U PaCIIPEICIICHU.
CoBMecTHbIE pacripeeneHus. Pacnpeenenne cyMMbl U
IIPOU3BE/ICHUS HE3aBUCUMBIX CIIy4alHbBIX BEJIUYMH.
MareMaTtnueckoe 0KMIaHUE U TUCIIEPCUs CIIy4alHON
BEJIMYMHBI. MaTeMaTH4ecKoe OKUAAHUE U AUCTIEPCHS CYMMBI
CIIy4aiiHBIX BEJIMYHH.

bunapnas ciydaiinas BelnM4YMHa, pacupeneneHue bepuysum.
I'eomerprueckoe pacupenenenue. buHoMuanbsHoe
pacnpezesieHue 1 ero csoictea. HenpepbiBHbIE ciryyaiiHble
BennuyuHbl. [moTHOCTH BeposiTHOCTH. DyHKIUA
pacnpezenenus. PaBHoMepHOe pacrpeelieHue.

Hopmansnoe pacnpenenenne. @ynknus Jlamnaca.
ITapameTpsl HOpManbHOTO pacupezaeneHus. [Ipumepst
CIIy4alHbIX BEJIMYMH, IOJYMHEHHBIX HOPMAJIbHOMY 3aKOHY
(morpemHocTs U3MEpPEHUi, pocT yenoBeka). KoBapuanus
IBYX CIy4alHBIX BenuuuH. [loHsTHE 0 KOO PrmmeHTe
Kkoppesnsun. CoBMecTHbIE HaOII0A€HUS IBYX CITydailHbIX
BEJIMYMH

JIP 09
MP 02
MP 05
I1P6 07
ITPy 05
OK 01-05

CamocrosiTesbHast padoTa

[ToaroroButk coobiieHue «VcTopust IPOUCXO0KAECHUS TEOPUI
BEPOATHOCTH

Pemnte 3amaun Ha Temy: Teopust BeposTHOCTH

IIpakTnyeckas padora

JlabopaTopHasi pabora

IIpakTHYeckasi MOATOTOBKA

Pa3nesn 10 YpaBHeHHs] M HEPABEHCTBA 33
Tema 10.1 Conep:xaHue yueOHOro MaTepuasa 13
YpaBHeHust

20




u cucrembl | ['paduueckuii Meton pemeHus: ypaBHeHuil. Pemmenue

YPABHEHHUIl | ypaBHEHUU COJEp KaILMX [IEPEMEHHYIO 110 3HAKOM MOJIYJIS. JIP 06
Cuctembl TOKa3aTeNbHBIX, JIOTAPUPMUICCKUX U MP 07
MPPALMOHAIIBHBIX YPABHEHUN. Y PaBHEHUS, CUCTEMBI MP 08
YpaBHEHUH C MMapaMeTpaMu. I1P6 04

ITPy 05

CamocrosiTesibHasi padoTa 10 OK 01-05
Tpenunr: «PenieHue ypaBHEHMI»
IIpakTuyeckasi pabora 1
[IpakTrueckast padora Ne30 «OO0mue npuemMsl pereHui
yYpaBHEHUI»
[IpakTuueckas padora Ne32 «lcnoiab30BaHUE CBOWCTB U
rpadukoB (QYHKIUHN AJIS peHICHHs] YPaBHEHUI)
JlaGoparopHnasi padora
IIpakTHyeckas MoAroroBkals 1

Tema 10.2 Conep:xaHue yueOHOro MaTepuaJia 13

Hepasencraa I'paduueckuit Mmetos perieHust HepaBeHCTB. Pelenue JIP 08
HEPABEHCTB COJEPKALIUX NIEPEMEHHYIO TI0JI 3HAKOM MOZYJIS. MP 04
CucreMbl MOKa3aTeIbHbIX, JOTapUPMUUECKUX U MP 05
MPPaLMOHAIIBHBIX HEPABEHCTB. METO] MHTEPBAJIOB IS LIP6 04
pellIeHns HEPABEHCTB. [Py 04

OK 01-05

CamocrosiTesibHass padora 10
Tpenunr: «PenieHne HEpaBEHCTBY
IIpakTuyeckas padoral9- 20 2
OcCHOBHBIE IPUEMBI PELICHHS] HEPAaBEHCTB.
JlabopaTopnasi padora -
IIpakTnyeckas noaroroska 19-20 2

Bcero 314

21




2.3. XAPAKTEPUCTHUKA OCHOBHbBIX BUIOB YUEBHOM
AEATEJBHOCTU CTYJAEHTOB

Conepxxanue
o0yJeHus

Kon-
BO
4aCcoB

XapaKkTepUCTUKA OCHOBHBIX BHJIOB JICATEILHOCTH CTYJICHTOB (HA YPOBHE
y4eOHBIX ICHCTBUN)

IToBTOpEHME

16

Pemienue 3a1a4 ¢ UCMOJIb30BaHUEM CBOMCTB YHCEN U CUCTEM CUMCIICHMS,
JEJTMMOCTH, JTOJIEN U YacTel, MMPOLUEHTOB, MOJyJiel yncen. Pemenne 3ana4y
C UCIIOJIb30BaHUEM CBOMCTB CTENEHEN 1 KOPHEH, MHOTOUJIEHOB,
peoOpa3oBaHNil MHOTOWICHOB U JPOOHO-PAllMOHATIBHBIX BEIPAXKEHUH.
Monysb uncia 1 ero cBoicTBa. Pemienue 3a1a4 Ha IBUXKEHUE U
COBMECTHYIO pabOTy, CMECH H CIUIABBI C TOMOIIBIO JIMHEHHBIX, KBaJPAaTHBIX
U IpOOHO-pallMOHAIBHBIX YpaBHEHUH U uX cucteM. Perenue 3ama4 ¢
ITOMOLIBIO YHCIIOBBIX HEPABEHCTB U CUCTEM HEPABEHCTB C OJIHOM
NEPEMEHHOH, ¢ IPUMEHEHNEM M300paXKEeHUs YUCIIOBBIX IPOMEKYTKOB.
Pemenue 3a1a4 ¢ ncnosib30BaHUEM YUCIOBBIX QYHKIMI U UX TPaQUKOB.
Hcnonb3oBanue CBOMCTB U rpa)MKOB JIMHEHHBIX U KBAaJPaTUUHBIX

GbyHKIUH, 00paTHOM MPOMOPLUOHATIEHOCTH U QYHKIUU Y = \/; .
I'pacdmuueckoe pemienue ypaBHeHU# 1 HepaBeHCTB. Mcrionb30Banue
oTepalnii HaJl MHOKECTBAMU U BbICKa3bIBaHUSIMU. Vcrionbp30BaHue
HEPAaBEHCTB U CUCTEM HEPABEHCTB C OJHON MEPEMEHHOM, YUCIOBBIX
IIPOMEXYTKOB, UX 00beJMHEHN U niepeceueHuid. [Ipumenenne npu
pEIIeHUH 33a]1a4 CBONCTB apu(PMETHUYECKOM U TEOMETPUUYECKOM MPOTrpeccuu,
CYMMUPOBaHUSI OECKOHEYHOU CXOSIIEHCS TeOMETPUUECKOM MPOTPECCHUH.

Pazgen 1
DNEeMEHTHI TEOPHH
MHOXKECTB U
MaTeMaTHYECKOH
JIOTUKU.
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O3HakoOMJICHHE C MOHATHEM: MHOXKECTBA( YUCIIOBBIC, TEOMETPUUECKUX
¢uryp) CpoiictBa MHOkeCTB. CrTOCOOBI 3a]JaHUsI MHOXKECTB.
[TogmHOkecTBO. 3HAaHUE 3aKOHBI JJOTUKH. Peliars Jornyeckue 3aaadu ¢
WCIIOBb30BaHUEM KpYroB Jisepa. [I[poBoauTh yMO3aKItOUEHU,
000CHOBaHUS U JIOKA3aTEeNbHBIE PACCYKICHHUS B CUTYalIUSIX TTOBCETHEBHOM
YKU3HHU, TIPU PEIICHUH 33/1a4 U3 IPYTUX IPEIMETOB

Paznen 2
Crenenu u
sorapudmsl
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O3HaKOMJIEHHE C IOHSTUEM CTETIEHU C JEHCTBUTEIBHBIM [T0KA3aTEIEM,
CBOICTBa cTeneHH, Jorapupmom, CBoCcTBa Joraprudma. 3HaHHE CBONCTB
CTerneHe, jorapugmoB. JlecaTuUHbIN U HATYpaIbHBIN Jorapum.
HaxoxaeHue 3HaueH cTeneHu, UCIob3ys PU HEOOXOAUMOCTH
MHCTPYMEHTAJIbHBIE CPEICTBA.

Pemenue nppanroHaabHbIX YpaBHEHHI.

Pemienue npoctedmmx , MOKa3aTeNbHbIX, JOrapu(MUUIECKUX YpaBHEHUH U
HEPaBEHCTBA.

Brimonnenue npeobpa3zoBaHuii BRIpaKEHH, TIpUMEHEeHUE Gpopmya,
CBSI3aHHBIX CO CBOMCTBAaMU CTETEHEN U JIOrapu(MoB.

Omnpenenenne 00J1aCTH JOMTYCTUMBIX 3HAYCHUH JIOrapu(pMuIeckoro
BBIPAKECHUS

O3HakoMIICHHE C OIpEeeTICHHEM JIOTapru(pMHUUIECKOH , TOKa3aTeIbHOH,
cTeneHHON QyHKuuei, rpadpukn Gyakuuit. Yucno € u pynkuus y =e*.
Haxoxxaenue o0nactu onpeaeneHus U 00JacTu 3HaYeHUH QyHKITUH
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Pa3nen 3
IIpsimMble 1
IJIOCKOCTH B
MIPOCTPAHCTBE
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DopMyIMpOBAaHUE W NIPUBEACHUE JOKA3aTEIbCTB IPU3HAKOB B3aMMHOIO
pacIoyIOKeHUs MPSAMBIX U INIOCKOCTEN. Pacnio3HaBaHue Ha yepTexax u
MOJEJSAX Pa3IUYHbIX CIIy4aeB B3aUMHOI'O PACIOJIOKEHUS IPSMbIX U
IIJIOCKOCTEM, ApryMEHTUPOBAHUE CBOUX CYKICHUN.

DopMyIMpPOBAaHUE ONPENEICHUH, TPU3HAKOB U CBOWCTB MAapAJUICIbHBIX U
NEPIEHIUKYISIPHBIX TUIOCKOCTEH, ABYTPAHHBIX U JIMHEHHBIX YIJIOB.
BeinosHeHNE MOCTPOEHUS YITIOB MEXKY NPSMBIMHU, IIPSIMON U TUIOCKOCTBIO,
MEXKy INIOCKOCTSIMH 110 ONIMCAHUIO U PACIIO3HABAHUE UX HA MOJEIAX.
IIpuMmeHeHNne TPU3HAKOB M CBOMCTB PACIIOJIOKEHUS IIPSIMBIX U INIOCKOCTEN
IIpY PELICHUH 3a/1a4.

N300pakeHne Ha pUCYHKaxX U KOHCTPYMPOBAHHUE HA MOJIENIAX
NEPIEHIUKYISIPOB U HAKJIIOHHBIX K IUNIOCKOCTH, IIPSMBIX, apAJICIIbHBIX
IUIOCKOCTEH, YIJIOB MEXKAY MPSAMON U IJIOCKOCTbIO U 000CHOBaHUE
IIOCTPOEHHS.

Pemenue 3ana4 Ha BBIYMCICHUE T€OMETPUUECKUX BelnUUnH. OnKcbIBaHuE
pacCTOsIHUA OT TOYKH JI0 INIOCKOCTH, OT IIPSIMOM J10 INIOCKOCTH, MEXKIY
IJIOCKOCTSIMU, MEKY CKPEIIMBAIOIIMMHUCS IPSIMBIMU, MEXIY
MPOU3BOJILHBIMU (PUTypaMH B TPOCTPAHCTBE.

DopMyIMPOBAaHUE U JOKA3bIBAHUE OCHOBHBIX TEOPEM O
paccTosHUAX(TeopeM CyIIECTBOBaHMsI, CBOMCTBA).M300pakeHne Ha
gyepTekax U MOJAEISAX PACCTOSHUS U 0OOCHOBaHHME CBOMX CY)KICHHH.
Omnpenenenre U BEIYUCIEHUE PacCTOSIHUM B mpocTpaHcTBe. [Ipumenenue
(bopMyI1 U TEOpeM IUIAHUMETPHH IS PELIeHUs 3a/1a4.

O3HaKOMJIEHHE C TOHITHEM NapaUIEIbHOTO MPOEKTUPOBAHUS U €TO
CBOMCTBaMH.

[Ipumenenue Teopuu a1 000CHOBAHUS MOCTPOCHUN U BBIYUCIICHUH.
AprymMEHTHpOBaHHE CBOUX CY)KJIEHUI O B3aMMHOM PacIOJIOKEHUN
MIPOCTPAHCTBEHHBIX (UTYD

Paznen 4
BexkTops! 1
KOOPJIMHATHI B
IIPOCTPAHCTBE
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O3HakOMJIEHHE ¢ IOHATHEM BeKTOpa. M3yueHne nexkapToBoil CHCTEMBI
KOOPJAMHAT B IPOCTPAHCTBE, IOCTPOCHUE MO 3aJaHHBIM KOOPJAHHATAM
TOYEK U IUIOCKOCTEH, HAXOKAEHUE KOOPIUHAT TOYEK.

HaxoxaeHue ypaBHeHUN OKPYKHOCTH, c(pepsl, INIOCKOCTH. Boruncnenue
PacCTOSTHUN MEXAY TOUKaMU.

N3yueHne cBOMCTB BEKTOPHBIX BEIUYHH, IPABUII PA3JIOKEHNS BEKTOPOB B
TPEXMEPHOM IIPOCTPAHCTBE, ITPaBUII HAXOXKICHUSA KOOPAUHAT BEKTOpA B
IIPOCTPAHCTBE, IPABUJI ACHCTBUI C BEKTOPAMU, 33JaHHBIMU KOOPINHATAMH.
[IpuMeHeHHe Teopuu NpU PEIICHUH 3a1a4 Ha JEHCTBUSA C BEKTOPAMH.
N3yueHne ckasipHOTO IPOU3BEECHUS BEKTOPOB, BEKTOPHOTO YPAaBHEHMS
IIPSIMOM U TUIOCKOCTHU. [IpuMeHeHne TeopuH Mpyu peLIeHNH 3a1a4 Ha
JEUCTBHSI C BEKTOPAMHM, KOOPAVMHATHBIA METOJ, IPUMEHEHHE BEKTOPOB JIJIs
BBIYHMCIICHNS BEJIMYMH YIJIOB U PACCTOSHM.

Pa3nen 5
OCHOBEI
TPUTOHOMETPUU

44

N3yuenne painaHHOTO METOJIa U3MEPEHHUS YIJIOB BPALIEHUS U UX CBA3U C
rpaaycHoii Mmepoit. 1300paxkeHne yrioB BpallleH!sl Ha OKPY>KHOCTH,
COOTHECEHHE BEJIMYMHBI YIJIA C €T0 PACIIOI0KEHUEM.

dopmynupoBaHHEe ONpPeIEICHUN TPUTOHOMETPHUUECKUX (DYHKIMHA IS
YIJI0B ITIOBOPOTA U OCTPBIX YIVIOB IPSIMOYTOJIBHOTO TPEYTOJIBHUKA U
00BSICHEHUE UX B3aMMOCBSI3H.

IIpuMeHEHHE OCHOBHBIX TPUTOHOMETPHUYECKUX TOKIECTB AJIS1 BBIYUCIICHHUS
3HaYeHUH TPUTOHOMETPUUECKUX (DYHKIIMI IO OTHON M3 HUX

N3yueHne oCHOBHBIX (pOPMyYJ1 TPUTOHOMETPUH: (POPMYJIBI CIOKEHUS,
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yIIBOEHUS, MpeoOpa3zoBaHUsl CYMMbI TPUTOHOMETPHUUECKHUX (DYHKIUI

B IIPOU3BEACHUE U MIPOU3BECHUS B CYMMY U IPUMEHEHHE ITPU
BBIYMCIICHUH 3HAYEHUSI TPUTOHOMETPUUECKOTO BBIPAXKEHUS U YIIPOLICHUS
ero.

O3HakoMJIEHHE CO CBOMCTBAMHM CUMMETPHUH TOYEK HA €UHUYHOU
OKPY>KHOCTH M IPUMEHEHHE UX JJISl BBIBO/IA (POPMYIT IPUBEICHUS
Pemenue no ¢popmynam U TPUTOHOMETPHUUECKOMY KPYTY MPOCTEHILINX
TPUTOHOMETPUUECKUX YPABHEHUH.

[Ipumenenne oOLUIMX METOIOB peLICHHs YpaBHEHH (ITpUBeIEeHUE K
JUHENHOMY, KBaJIpaTHOMY, METO/1 PAa3JI0KEHHSI HA MHOKUTEIH, 3aMEHbI
MIEPEeMEHHON) MPU PELIeHUH TPUTOHOMETPUUECKUX YPaBHEHHIA.

YMeHue oTMedarh Ha Kpyre pelieHus MpoCTEHINX TPUTOHOMETPUUECKUX
HEPaBEHCTB.

O3HaKOMJIEHHE C IOHITUEM OOpaTHBIX TPUTOHOMETPUUECKUX (PYHKITHI.
N3yuenue onpeneneHuii apkCuHyca, apKKOCUHYCa, apKTaHI€HCa Yucia,
(bopmyIHpoOBaHUE UX, H300paKEHUE HA EIMHUIHON OKPYKHOCTH,
MIPUMEHEHHUE NPU PEIICHUH YPaBHEHUHN

Pasnen 6
MHOrorpaHHHKHU U
KpyTJIble Tela
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Onucanue U XapaKTepUCTHUKA Pa3INYHbIX BUJJOB MHOTOI'PaHHUKOB,
[IEPEUNCIICHUE UX DJIEMEHTOB U CBOMCTB.

N300paskeHre MHOTOTPaHHUKOB U BBIITOJHEHHUE TIOCTPOCHHUS Ha
N300paKeHUSIX U MOJIEISIX MHOTOI'PaHHHUKOB.

Boruncnenue nuHENHBIX 3JIEMEHTOB U YIJIOB B IPOCTPAHCTBEHHBIX
KOH(Urypanusx, apryMeHTUPOBaHUE CBOUX CYXKICHUH.

XapakTeprucTuKa U N300pakeHNUEe CEUEHUS, pa38epmKU MHO20SPAHHUKOS,
BBIYHCIICHHE IO TOBEPXHOCTEN.

[TocTpoenue mpocrelmux ceueHui Kyoa, Npu3Mbl, TUPAMUJIBL.
[IpumeHneHue (HakToB U CBEIEHUM U3 IUIAHUMETPHUH.

O3HakoMJIEHHE C BUJJaMH CUMMETPHI B IPOCTPaHCTBE, (POPMYJINPOBAHHE
OIIpEAEIEHUN U CBOMCTB. XapaKTepUCTHUKa CHMMETPUH TET

BpaIllEeHUs 1 MHOTOTPAHHUKOB.

IIpumeHeHne CBOMCTB CHMMETPHH IIPU PELIEHUH 3a/1a4.

Hcnonws3oBanne mpuoOpeTeHHBIX 3HAHUHN TSI UCCIICIOBAHUS U
MOJIETTUPOBAHUS HECIIOKHBIX 33]1a4.

N300paxkeHne OCHOBHBIX MHOTOI'PaHHUKOB U BBIIIOJIHEHUE PUCYHKOB 110
YCIIOBUSIM 3a7a4

O3HakoMJIEHHE C BUJIaMH TeJ BpaleHus, GopMyIUpOBaHHUE UX
ONPEACIICHUN U CBOMCTB.

DOopMyIMPOBAHUE TEOPEM O CEUEHUH IIapa MJIOCKOCTHIO U INIOCKOCTH,
KacaTelbHOH K cdepe.

XapakTepucTHKa 1 H300paskeHHe TeJl BPallleHNs, X Pa3BEPTKH, CEUECHUSI.
Pemenue 3aga4 Ha NOCTPOECHUE CEUEHUI, BBIYMCIICHHUE JJIMH, PACCTOSIHUH,
yrioB, miomanei. Ilposeaenne qoka3zaTelbHBIX pacCyKIeHUN

MIpH pEIICHUH 3a/au.

[IpumeHeHne CBOMCTB CUMMETPHH NIPU PELIEHUH 3a/1a4 Ha Tejla BpalleHMs,
KOMOWHAIINIO TEIL.

N300pakeHre OCHOBHBIX KPYTJIBIX TeJ M BBHITIOJIHEHUE PUCYHKA 110
YCIJIOBHIO 3a/1a41

Pemienue 3a1a4 Ha BBIYMCIICHUE TUIOMIAACH TUIOCKUX (QUTYp C
MPUMEHEHHEM COOTBETCTBYIOUINX (GOPMYIN U (GaKTOB U3 IUIAHUMETPHH.
W3yuenne TeopeM 0 BBIYUCICHUN 00bEMOB ITPOCTPAHCTBEHHBIX Tel,
peleHue 3aa4d Ha IpuMeHeHne (JopMyJsl BBIYUCIEHUsS 00BEMOB.
W3yuenne Gopmyn a1t BBIYMCICHUS TUIOIAAEH TOBEPXHOCTEH
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MHOTOTPAHHHUKOB ¥ TEJ BPAIICHHS.

O3HaKOMJICHHE C METOJIOM BBIYUCIICHHS IIJIOIIA U IOBEPXHOCTH CHEPHI.
Pemenne 3a1a4 Ha BBEIYKMCICHUE TUIOIIA/ICH TOBEPXHOCTH
MIPOCTPAHCTBEHHBIX TEJ

Pa3nen 7

Hauama
MaTeMaTHYECKOI0
aHanusa
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O3HakoOMJICHHE C TIOHSATHEM Tpezena GyHKIUN B TOYKE. HEITPEPBIBHOCTh
¢byHKIUY,

muddepennmpyemoctsb GyHKuU. [IponsBoaHas GyHKIIMHM B TOUKE.
Kacarenbnas k rpaduky Gynkuun. ['eomeTpudeckuit 1 GU3NIECKUN CMBICIT
MPOU3BOIHOM. BhIUMCIIEHHE TPOM3BOIHBIX SJICMEHTAPHBIX (DYHKITHIA.
YcBoenue npaBwi qudGepeHIIpOBaHUS.

O3HaKOMJICHHEM C MTOHITHEM BTOpPasi Ipou3BoaHas. M3ydeHnue u
(hopMyIIMpOBaHHE €€ MEXaHUYECKOTO U TEOMETPHUECKOT0 cMbicia Touku
IKCTpeMyMa (MakcuMyMa U MUHUMYyMa). [IpuMeHeHre mpor3BOIHOM ISt
WCCIICIOBAHUS JIEMEHTAPHBIX (DYHKIIUH HA TOYKH SKCTPEMYMa,
HanOOJIbIIICe U HAUMEHbIIICE 3HAYCHHUE.

Paznen 8
Nurerpan
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O3HakoMJICHHE C MIOHITHEM MHTETpajia U MepBOOOPaA3HOM.

N3ydenue nmpaBuiia BEIYKUCICHHS IEPBOOOPa3HOI U Teopembl HploToHa—

JleitOHutA.

Pemenue 3a1a4 Ha CBA3b MEPBOOOPA3HOM U €€ MPOU3BOAHOM, BHIYHCICHUE
NepBOOOPA3HOM [Tt JAaHHOH (PYHKITHH.

Pemenue 3a1a4y Ha MpUMEHEHUE UHTETpalia JAJis BHIYUCICHUS (PU3NYECKUX
BEJIMYWH U IIOMaAei

Pa3nen 9
BepositHOCTB M
CTaTUCTHKA,
JIOTHKA,
KOMOHHATOpHKa

24

O3HaKOMJICHMEM C IIOHSATHEM YCJIOBHAs BEpOATHOCTH. [Ipumenenne
IIpaBUJIa YMHOXKEHUS BEPOSATHOCTEN, BOPMYJI IIOJTHOW BEPOSTHOCTH.
®opmyina baneca.

Pemrenne 3a1a4d Ha BBIYKMCIIEHNE JUCKPETHOM CIIy4aiiHOM BEJIMYHMHBI U
pacnpenenenus. CoBMecTHBIE paclipeneneHus. Pacipenenenue cymmel n
MIPOU3BEICHNS] HE3aBUCHMBIX CIIY4alHBIX BEJIMYMH. MaremaTndeckoe
O’KMJIaHHUE U JUCIIEPCHS CIIy4aliHOW BEJIIMYMHBL. MaTtemMaTnuueckoe
0’KHMJIaHWE U JTUCIIEPCUS CYMMBI CIIy4alHBIX BEJIMYUH.

bunapnas cirydaiinas BeIu4uHa, pacupezaeienue bepuymim.
I'eomeTrprueckoe pacnpeneneHue. buHoMHalbHOE pacpeesIeHUE U €T0
cBolicTBa. HempepsIBHBIE Ciy4aliHbIE BEUYHHBL. [[IIOTHOCTE BEPOATHOCTH.
OyHKIMA pacnpeneneHus. PaBHoMepHOe pacnpeneiieHue.

Hopmanbsnoe pacnpenenenue. @ynknus Jlamnaca. [Tapamerpsl
HOPMAaJIBHOTO pactpeaesieHus. [IpuMepsl ciydaiiHbIX BEIUYHH,
MOTYMHEHHBIX HOPMAJILHOMY 3aKOHY (IIOTPEIIHOCTh U3MEPEHU,

poct yenoBeka). KoBapuanus AByX ciydyallHbIX BeIH4YUH. M3yuuTh
noHaTue o kodpdurmente koppeasiuuu. CoBMeCTHbIE HAOTIOIEHUS
JIBYX CIIy4alHBIX BEIUYHH

Paznen 10
YpaBHeHus u

HEepaBeHCTBA
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O3HaKOMJIEHHE C TPOCTEHIINMHU CBEJICHUSIMH O KOPHSX alreOpanveckux
YPaBHEHUH, IOHATUSAMU UCCIIEI0BAHNS YPABHEHUM U CUCTEM YPaBHEHHUM.
N3yueHne Teopun paBHOCUIBHOCTH YPAaBHEHHUN U €€ TPUMEHEHUS.
IToBTOpEHME 3alIUCH PELICHNS CTAHAAPTHBIX YPABHEHUN, IPUEMOB
peoOpa3oBaHus YpaBHEHUH JJis CBEJACHUS K CTAHJAPTHOMY YPaBHEHHUIO.
Pemenue panoHaabHbIX, HPPALMOHAIBHBIX, [I0KA3aTEIbHBIX U
TPUTOHOMETPUUYECKUX YPABHEHUM U CUCTEM.

Hcnonp3oBanue CBOKCTB U TpaguKoB (DYHKIIMIA IS peIIeHUs] ypaBHEHUI.
IloBTOpEHNE OCHOBHBIX IPUEMOB PEILICHUS CUCTEM.

Pemenue ypaBHeHU! ¢ IPUMEHEHUEM BCEX NTPUEMOB (pa3IoKEHUS Ha
MHOYKUTEJIH, BBEJICHUS HOBBIX HEM3BECTHBIX, IOICTAHOBKHU, IpapUUECKOro
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METOa).

Pemenue cucreM ypaBHEHUH C IPUMEHEHUEM Pa3IMUHBIX CIIOCOOOB.
O3HakoMJIeHHE C OOLIMMH BOIIPOCAMU PEIIEHUS] HEPABEHCTB U
WCIOJIb30BAHUE CBOMCTB U TpaguKoB (DYHKIMIA IPU PEUICHUN HEPABEHCTB.
Pemenne HepaBEHCTB U CHCTEM HEPABEHCTB C IPUMEHEHUEM Pa3IUYHbIX
CII0COOOB.

[IpuMeHEeHrEe MaTEMaTUYECKUX METOJOB [UIsl PELICHUS CONEPKATEIbHBIX
3aJa4d U3 pa3IMYHBIX 00JacTel HAyKU U MpakTHKH. MHTepnpeTnpoBanne
PE3YJIBTaTOB C YYETOM peaIbHbIX OIPaHUYCHUM
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3. YCJOBMUSI PEAJIM3ALIUU OBILIEOBPA30OBATEJIBHOI YUEBHOM
JUCHUIINHBI

3.1. MaTepuaibHO-TEXHUYECKOE oOecrieyeHue:

Jlis peanu3zanuu nporpaMMbl y4eOHON JUCLUIUIMHBI B HATMYMHU UMEETCsl y4eOHbIN KaOMHEeT
MaTEeMaTHKH. [Tomemenue KabuHeTa yIOBJIETBOPSIET TpeOOBaHUAM CanurapHo-
snuaeMuonornueckux npasuwi U HopMatuBoB (CanlluH 2.4.2 Ne 178-02) u ocHalieHO TUIIOBBIM
000pyIOBaHUEM.

O0opynoBanne yue0HOro kabnuera u padounx MecT KaduHeTa:

- IapThl;

-CTYJIbS;

- JOCKa C MAarHUTHOM MOBEPXHOCTBHIO;

- pabouee MecTO IpernoaBaTers;

-HarJsIiHbIe T0coOUs (YU€OHUKHU, OMIOPHBIE KOHCIEKTHI-IIJIaKaThl, CTEHbl, KAPTOUKHU, Pa3AaTOYHbIN
MaTepuai, KOMIJIEKThI IPaKTUYECKUX padoT).

- JI0CKa C MarHUTHOM MOBEPXHOCTBIO;

- KOMILJIEKT U3MEPUTEIBHBIX THCTPYMEHTOB: JIMHENKA, TPAHCIIOPTUP, YTOJIBHUK, LIUPKYJIb;
Texnuueckue cpeacrsa:

- MYJBTUMEIUNHBIN IPOEKTOP;

- KOMITIBIOTED;

- IPOEKIIMOHHBIN JKpaH;

- KOJIOHKH.

KommiekT yueOHO—MeTOAMYECKOH JOKYMEHTALMH:

-pabouas mporpaMmMa yueOHOU AUCHUIUTMHBI «MaTteMaTHKa

- TEMaTU4€ECKOE TUIAaHUPOBAHHUE;

- METO/IMYECKUE YKa3aHUs MO MPAKTUYECKUM 3aHATHSIM.

- IporpaMMa U METOJUYECKHE YKa3aHUs 110 BHEAYJUTOPHON CaMOCTOSITENIbHOM padoTe
CpencrBa KOHTpOJIS:

- KOMIUIEKT KOHTPOJIbHO — U3MEPUTEIBHBIX MaTEpHAJIOB 110 JUCIUILINHE;

- KOMIUIEKT IPAaKTUYEeCKUX paboT;

- KOMITJIEKTHI TECTOB T10 pa3jieiaM JUCIUIUINHBIL.

Harusigabie nocodus:

—IUIaKaThl, TAOJIUIIBI, CXEMBI, (poTorpaduu, KAPTOUKH, JOTUUECKHE CTPYKTYPHI;

3.2. UnpopmannonHoe odecnevyeHHs peaju3aluy NporpaMmbl
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3.2.1 OcHOBHBIE TeYATHLIE U3aHUS
1.Anre6pa u Havana ananu3a.10-11 xkin. Anumos m.A., Komsirua FO.M. u np M.: TIpocsenienue,

2018r
2.I'eometpus 10-11 xu : JI.C. Atanacan, B.®@.byry3oB u ap- M.: IIpocsenienune, 2018r

3.2.2 OcHOBHBIE 3JIEKTPOHHBIE U3IAHUS
1 Maremaruka B OTKpbITOM KOJUTe/mKe http://www.mathematics.ru

2 O6mepoccuiickuii MaTeMaTHyecKuii mopran  http://www.mathnet.ru
3 Enunas kosutekiuu nupoBbeIx 00pa3oBaTeabHbIX pecypcoB WWW. school-collection. edu. ru
4 NndopmarinoHHbie, TPEHUPOBOYHBIC U KOHTPOJIbHBIE MaTeprasibl www. fcior. edu. ru

3.2.3 J/lonoiHUTEIbHbIE HCTOYHHKHU
1 Mopakosuu A.I'. Anrebpa u Hauana MaTemaTH4eckoro ananuza. YueOHuk10-11 k.- M.,2018

2 Mopakoud A.I'. Anredpa u Hauana MmareMaTiuaeckoro ananu3a. Yacts 2. 3apaunnk10-11 ki1.-
M.,2017T

3 CmupuoBa .M, CmupnoB B.A T'eometpus 10-11 k1 — Muemo3una, 2018

4 Konmoropos A.H. u ap.. 10 (11) k1. — M., 2019.

3.3. Opranusanus 00pa3oBaTeJbHOI0 NMpouecca

Nzyuenne obmeoOpazoBaTebHON y4eOHOW MUCIMIUIMHBI MPOBOAUTCS HA IMEPBOM U BTOPOM
KYpCC Ha MPOTAKCHUU 4 CCMCECTPOB H 3aBCPIIACTCA SK3aMCHOM.

OCHOBHBIMHU METOJaMH 06y‘IeHI/I}I SABJIFOTCA  CJIOBCCHBIC, HAIJIAAHBIC, PEIPOAYKTUBHBIC

METO/AbI O6y‘IeHI/IH, IIpakKTUYCCKaA pa60Ta CTYACHTOB, MCTO HpO6HCMHOFO O6y‘{eHI/I${.
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMUAA
YYEFHOU JUCIHUATIIAHBI

PesyabTaTsl 00yyeHus

MeToabl OIEHKH

I1P6 01
ITP6 02
I1P6 03
[1P6 04
ITP6 05
I1P6 06
I1P6 07
I1P6 08
[TPy 01
[TPy 02
[TPy 03
[TPy 04
[TPy 05

OlieHKa pe3ynbTaTOB YCTHBIX OTBETOB, PEIICHUS
3aga4 (B TOoM uymciae OpodecCHOHATIBHO
OpPUECHTHPOBAHHBIX),  KOHTPOJBHBIX  PaloT,
3aJlaHUI SK3aMeHa
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5. MEPOIIPUATUSA, 3SAIIVTIAHUPOBAHHBIE HA ITEPUO/I PEAJIM3ALIIHN

OBIIEOBPA3OBATEJLHON YYEBHOM JUCHUILIVHBI

COI'JTACHO KAJIEHIAPHOMY ILTAHY BOCHUTATEJBHOM PABOTHI

Hara Conepxanne u popmbl Mecto Koabi
AeATeJbHOCTH nposenenus | JIP
Cooepotcanue - 0bwas xapakmepucmurka Meponpusimusl.
Dopmvl: Hanpumep, Y4eOHas IKCKYPCUA (UPMYaibHAsL
9KCKYPCUsL), OUCKYCCUSL, NPOEKMHASL CecCusl, y4eOHas
NPaKmuKa, nPou3800CMEEHHAS. NPAKMUKA, YPOK-
KOHYepm, 0el08ds uzpa, CemMunap, cnmyoeH4eckas
KOHghepenyus u m.o.
14.11- [IpoBeneHre OTKPBITHIX YPOKOB, KJIIACCHBIX YaCOB, Kabuner
20.11.2022r. | KOHKYPCOB B paMKax J€Kapbl. Nel
Armpenb [IpoBeneHne KIacCHOrO uaca mpuypodeHHoro K nHio | Kabuner
2023r KOCMOHABTHKH. Nol
Maii 2023r | IlpoBeneHue KiaccHOro yaca MpuypodeHHoro k nHio | KaOuner
Nol

pamo.
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IMPUJIOXKEHUE

Tembl pepepaTon
HenpepsiBHBIC 1pOOH.

[TapamnenpHOE MPOEKTUPOBAHMUE.

CpenHue 3HaYCHUS U UX IPUMEHEHUE B CTATHUCTHKE.
BekropHoe 3a1aHue NPSAMBIX U INIOCKOCTEN B IPOCTPAHCTBE.
CrnosxeHue rapMOHUYECKUX KOJIeOaHuH.

I'paduueckoe penieHne ypaBHeHUN 1 HEPABEHCTB.

CxeMbl IOBTOPHBIX UCIbITaHUN bepHyiu.

HccenenoBanue ypaBHEHH U HEPABEHCTB C IAPAMETPOM.

Tembl HHAUBUAYAJIBHBIX IIPOCKTOB

1 ApxuTtektypa U MaTremMaThka

2.AcTpoHOMUS Ha KOOPJIMHATHON IJIOCKOCTH

3. Teopema [Iudaropa u eec npuMeHeHUE

4 Anroputm EBxiinia

5 BeiBog popmyit mutomaaen npsMoyroibHUKA, TPEYTOJIbHUKA U MapajliesorpaMMa 1o
KOOpJMHATaM UX BEPUINH

6 I'paduxu BOKpyr Hac

7 3Ha4eHre MPOU3BOTHOM B pa3IMUHBIX 00JaCTAX HAYKH

8 Pa3BuTHE TPUTOHOMETPHUH KaK HAYKU

9 Ipobu U MpoLEHTHI

10 CumMmeTpust KpUCTaLIOB

11 3ameuaTenbHble TOUKU U JUHUM TPEYrOJIbHUKA

12 3Be3gHOE HEOO U MaTeMaTHKa

13 3HakoMo€e ¥ HE3HAKOMOE YUCIIO0 ITU

14 MppanuoHanbHOCTH B IOCTPOEHUHU apOK U KYIOJIOB

15 Wcnonp30BaHne HEPABEHCTB MPHU PEIIEHUH 3KOHOMHUYECKUX 3a7a4
16 KacaTenbHble K KpUBBIM BTOPOI'O IIOPSIKA

17 KBagpar [Iupcona

18 Ynutka [Tackans

19 KomOunaTopuka TepBBIi mar B OOJIBITYIO HAYKY

20 Kom1uiekcHble yncia

21 Jlenta Mebuyca

22 Metoa MHTEpPBAJIOB

23 Henunetinble /IlnogaHToBbI ypaBHEHUS U CIOCOOBI UX PEIICHUS

24 [Tpu3Haky AEIMMOCTH MHOTO3HAYHBIX YUCEINl HA OJHO3HAYHOE YUCIIO
25 Pemenue 3a1a4 ¢ TOMONIBIO KPYTOB Dujiepa
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