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1. ACIHIOPT TPOT'PAMMBI OBIIIEOBPA3OBATEJIbHOM YUYEBHON

JANCIHUIIJIMHBI «<MATEMATHUKA»

1.1. ObJacTh NpUMeHeHUs1 MPOTrPaMMbl

[Tporpamma yueOHo# mucimrummabsl OY J1.05 MaTtematuka sSBISIETCSI 4aCThIO OCHOBHOM
npodeccuonansHoi nporpammel primana [BIIOY  «Tpourkuii TEXHOJIOTHYECKUN TEXHUKYM» B C.
Oxkts6pbckoe npodeccun: 43.01.09 «IloBap KoHaAUTEP»

1.2 Mecto 001ieo0pa3oBaTeIbHOI0 Y4eOHOT0 MpeaMeTa B CTPYKTYpe 001e00pa3oBaTeibHOI

NPOrpamMmbl

Oo61eobpa3oBarenbHbIi yueOHbIN peaMeT «MaTemMaTuka» u3ydaercst B 001eo0pa3oBaTeIbHOM
mukie yaeoHoro miaana OIIOIT T'BIIOY «Tpouukwii TEXHOJIOTMYECKHH TEXHHKYM)» SIBIISETCS
npoGUIBHBIM y4eOHBIM IIPEIMETOM 00111e00pa30BaTEIbHOIO IIMKJIA 00pa30BaTeIbHON POTrPAMMBI.

1.3. Hean u 3aa4u AMCHUMILVIMHBI — TPEOOBAHMS K Pe3y/IbTAaTaM OCBOCHUA IMCUMILINHBI:

B pamkax mnporpaMMbl Y4eOHOM IUCHUIUIMHBI OOYYalOIIMMHUCA OCBAMBAKOTCS JIMYHOCTHBIE,
MeTanpeaMETHbIE, U MIPeIMETHBIE pe3yibTaThl B cooTBeTcTBUU ¢ TpeboBanusmMu OI'OCT cpennero
obmiero oopazopanus: JuaHOCTHBIe(JIP), MeTannpenmeTHbie (MP), mpeaMeTHbIe 111 6Ga30BOT0

yposHs (I1P0):
Koambt IInanupyemble pe3yJbTaTbl 0CBOCHHMS IMCHUIIIMHBI BKIKOYAIOT
JIP 05 c(hOpMUPOBAHHOCTh OCHOB CAaMOPAa3BUTHS U CAMOBOCHHUTaHUS B COOTBETCTBHUH C

00I1eYeI0BeYeCKUMHU 1IEHHOCTSIMH M UiealaMH TPa)K1aHCKOTO OOIIEeCTBAa; TOTOBHOCTD H
CITOCOOHOCTH K CAMOCTOSITEIHHOM, TBOPUYECKON M OTBETCTBEHHOM JIEATEILHOCTH;

JIP 06

TOJICPAHTHOE CO3HAHWE W TIIOBEJACHHE B TOJHKYJIBTYPHOM MHpE, TOTOBHOCTH U
CIIOCOOHOCTH BECTH JHANIOT C APYTMMHU JFOJbMH, JOCTUTAaTh B HEM B3aWMOIIOHHWMAaHUS,
HAaXOJWTh OONIMEe TEeNH W COTPYAHWYATh JUIS WX JOCTH)KCHHS, CIIOCOOHOCTH
MIPOTUBOCTOATH HJICOJIOTHU IKCTPEMHU3MA, HaIlMOHAJIN3Ma, KceHo(poouwu,
JTUCKPUMHHAIIMU 110 COIIMAIbHBIM, PEJIUTHO3HBIM, PACOBBIM, HAIIMOHAIBHBIM MTPU3HAKAM
U JIDYTUM HETATUBHBIM COIHATGHBIM SIBIICHUSIM;

JIP 07

HAaBBbIKM COTPYJIHHUYECTBA CO CBEPCTHUKAMH, JE€THbMH MJIAJIIET0 BO3pacTa, B3POCIbIMU B
o0pa3oBaTeNbHON, OOIIECTBEHHO MOJE3HOHM, Y4eOHO-HUCCIe10BaTEIbCKON, TPOSKTHON U
JPYTUX BUAAX AESITEIbHOCTH;

JIP 08

HPABCTBEHHOE CO3HAHWE W TIOBEJCHHE HAa OCHOBE YCBOEHHUS OOIICUETOBEYECKUX
IICHHOCTEH;

JIP 09

TOTOBHOCTh U CIIOCOOHOCTh K 00pa3oBaHHIO, B TOM 4YHCIE CaMOOOpa30BaHMIO, Ha
MPOTSKEHUHM BCEW KU3HU; CO3HATEIHbHOE OTHOLIEHHE K HEMpPEphIBHOMY OOpPa30BAHUIO
KaK YCJIOBHIO YCIIEHIHOM NpodecCHOHAIbHON U O0IIECTBEHHON AESTENbHOCTH;

JIP 10

OCTECTUYCCKOC OTHOIICHUE K MUPY, BKIIIOYAA 3CTCTUKY 6I)ITa, HAaY4YHOI'O U TEXHHUYECKOTO
TBOPYCCTBA, CIIOPTa, 06LLICCTB€HHLIX 0THOH.ICHPII>1;

JIP 13

OCO3HAHHBIN BBIOOp Oynmymie mpodeccuu U BO3MOKHOCTEH peau3aii COOCTBEHHBIX
JKU3HEHHBIX IUIAHOB; OTHOIICHHE K TNPOPECCHOHATBHONW  JIEATEIHbHOCTH  Kak
BO3MOXKHOCTH YYacTHUsi B PEUIEHWW JIMYHBIX, OOIIECTBEHHBIX, T'OCYJAapPCTBEHHBIX,
00IIeHAIIMOHATBHBIX MTPOOJIEM.

MP 01

YMEHUE CaMOCTOSTENIBHO OIpPEACNATh LENH JOEATEIbHOCTH U  COCTAaBJIATH IIJIaHBI
JIeATEIbHOCTH; CAMOCTOSITEIIbHO OCYILECTBIIATh, KOHTPOJIUPOBAaTh U KOPPEKTUPOBATH
JeATEIBbHOCTD; UCIIOIB30BAaTh BCE BO3ZMOXKHBIE PECYPCHI Ul JOCTHKEHHUS ITIOCTAaBIEHHBIX
Heneil M peanu3alud IUIAHOB JIESITEIBHOCTH; BHIOMpATh YCIEHIHbIE CTPAaTerMud B
Pa3IUYHBIX CUTYALMSIX;




MP 02

yMEHHE TMPOAYKTUBHO OOIIAThCS W B3aMMOJICHCTBOBATH B TIPOIIECCE COBMECTHOM
NESTENIbHOCTH, YYUTHIBATH MO3UIMU JPYTHX YYaCTHUKOB JIEATEIBHOCTH, YP(PEKTUBHO
paspeniaTb KOH()IUKTHI;

MP 03

BJIaJICHHNEC HaBbIKaMM II03HABATENbHOW, Yy4eOHO-HMCCIIEOBATENLCKOM M MPOEKTHOM
NEeSITEIbHOCTH, HaBBIKAMHU pa3pelieHus MpoOieM; CIIOCOOHOCTh U TOTOBHOCTh K
CaMOCTOATEIIBHOMY IIOMCKY METOJOB PEIICHUS IPAaKTHYECKUX 3a1a4, NPUMEHEHUIO
pa3IMYHBbIX METOJOB ITO3HAHUS;

MP 04

TOTOBHOCTh W CIIOCOOHOCTH K CaMOCTOSITENIbHOM WH(DOpPMAIIMOHHO-TTI03HABATEIHHON
NEeSTENIbHOCTH, BJaJlCHUE HaBbIKAMU TOJY4YEHUS HeoOXxoaumod wuHpopmanuu u3
ClOBapel pa3HbIX THUIOB, YMEHUE OPUEHTUPOBATHCS B PA3IUYHBIX MCTOYHUKAX
uHpoOpMallMK, KPUTHUYECKH OICHMBAaTh U  HHTEPIPETHPOBATH  HHQPOPMAIUIO,
MOJIY4aeMyI0 U3 Pa3JIMYHBIX UCTOYHUKOB;

MP 05

YMEHHE HCIIOJIb30BaTh CPEACTBA HH(POPMAITMOHHBIX U KOMMYHHKAITMOHHBIX TEXHOJIOTHI
(manee — UKT) B pemieHUHM KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OPraHU3alMOHHBIX
3aa4 ¢ COOJIIOJCHUEM TPEOOBAaHUK SPrOHOMHUKH, TCXHHUKH O€30IaCHOCTH, TMTHCHBI,
pecypcocOepeKeHusi, MPaBOBBIX W OITHYCCKUX HOPM, HOPM HH(DOPMAIMOHHOU
0€30I1aCHOCTH;

MP 07

YMCHHUEC CaMOCTOATCIIbHO OLOCHHUBAThL W IIPUHHUMATh PCIICHHA, OIIPCACIIAIOIINC
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 a/ICKBATHLIC SA3BIKOBBLIC CPCICTBA,

MP 09

BJIaJACHUC HaBBIKaMU IM03HABaTCILHOM pGCI)JICKCI/II/I KaK OCO3HaHUs 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 MPEACTABICHUN O MaTEMaTHKE KaK YaCTU MUPOBOM KYJbTYphI U
MecTe MaTeMaTHKH B COBPEMEHHOM LIMBUIIM3AIIMHU, CIIOCOOAX ONMUCAHUS SIBIEHUN
peaIbHOTO MUpa HA MATEMATHYECKOM SI3BIKE;

I1P6 02

c(OPMHPOBAHHOCTh NPEACTABICHUH O MATEMaTHYECKUX MOHATHAX KaK BXKHEHIINX
MaTEMaTUYECKUX MOJEISIX, TO3BOJISIOIINX ONKUCHIBATh U U3y4aTh Pa3HbIE IIPOLECCH] U
ABJICHM; TIOHUMaHUE BO3MOXXHOCTH aKCUOMATUYECKOT0 IIOCTPOEHUS MaTEMAaTUYECKUX
TEOPHIL;

I1P6 03

BJIAACHUEC METOAaMH IOKa3aTCJIbCTB U AJITOPUTMOB PCIICHHA, YMCHUC UX IPUMCHSTD,
IMMPOBOAWTH NOKA3aTCIbHBIC PACCYKIACHUA B XOAC PCHICHUA 3aa4,

I1P6 04

BIIaJICHUE CTAaHAAPTHBIMU IIPUEMaMU PEIICHUs PallMOHATIbHBIX U UPPALIMOHAIBHBIX,
ITOKa3aTEJIbHBIX, CTETICHHBIX, TPUTOHOMETPUYECKUX YPABHEHHI U HEPABEHCTB, UX
CUCTEM; HUCIIOIb30BAHUE FOTOBBIX KOMIIBIOTEPHBIX IIPOTPaMM, B TOM YHCJIIE JUI IIOUCKA
IIyTH PENIEHUs U WJUTFOCTPALIMY PENICHUS] YPAaBHEHUN 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 CBOICTBax; c(hOPMUPOBAHHOCTh YMEHUS PACIIO3HABATH
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(hOpMUPOBAHHOCTH MPEACTABICHUH O MPOIECCaxX U SIBJICHUSIX, UMEIOIIHNX
BEPOSITHOCTHBIN XapaKTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B PEaIbHOM MUPE,
OCHOBHBIX MTOHATHSX 3JIEMEHTAPHON TEOPUHN BEPOSTHOCTEN; YMEHUI HAXOIUTh U
OLIGHUBATh BEPOSTHOCTH HACTYIUICHUS COOBITUN B MPOCTEHIINX MPAKTHYECKUX
CUTYaIUsX U OCHOBHBIE XapaKTEPUCTUKU CIYyYalHBIX BEJNYMH;

ITP6 08

BJIaJICHUE HABBIKAMH MCIIOJIB30BAHUS TOTOBBIX KOMITBIOTEPHBIX MPOTPAMM MPU PEIICHUH
3a1ad4;




ITPy 01 c(hOpMUPOBAHHOCTH MPEACTABICHUN 0 HEOOXOIUMOCTH T0KA3aTEIBCTB MPH
000CHOBAaHUN MaTEMAaTUYECKUX YTBEP)KJIEHUHN U POJIU aKCUOMATHUKH B IIPOBEJICHUU
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 HAXOUTh HCCTAH AAPTHLIC CHOCOOBI PCHICHMA 3a0a4,

ITPy 03 c(hOpMUPOBAHHOCTh YMEHUM MOJICITMPOBATH PEAIbHBIC CUTYAITUH, UCCIICIOBATh
MOCTPOEHHBIE MOJIETIU, HHTEPIIPETUPOBATH MOJYUCHHBIN PE3yIIbTAT;

U MX CBOMCTBAX, BJIQJICHUE YMEHHUEM XapaKTEPH30BaTh MOBEACHNE (PYHKIUH,
KCIIOJIb30BAHKUE MOJYYEHHBIX 3HAHUH JJIsl OIMCAHUS U aHAJIN3a peajibHbIX
3aBUCHUMOCTEH;

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

ITPy 05 BJIaJICHUE YMEHUSAMU COCTABJICHUSI BEPOSATHOCTHBIX MOJIEJICH 10 YCIOBHIO 3a7a4H U
BBIYHCIICHUS] BEPOATHOCTH HACTYIUICHUS COOBITHI, B TOM YHUCJIE C IPUMEHEHHEM
dbopMys1 KOMOMHATOPUKHU U OCHOBHBIX TEOPEM TEOPHH BEPOSITHOCTEH; HCCIe0BaHUs
CIIy4alHBIX BEJIMYMH MO UX PACHPEICTICHUIO.

Oco0oe 3HaYeHNE TMCHUIIJIMHA MMeeT NPU GOPMHUPOBAHMY U PA3BUTHM O00IIUX KOMIIETEeHIUH
OK 1. IloHuMaTh CyIIHOCTb M COLMAJIbHYIO 3HAYMMOCTb Oynyuieil nmpodeccuu, NposBisaTh K Heil
YCTOWYMBBIA HHTEPEC.

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

OK 3. AHanmu3upoBarh pabOUyyl0 CHUTYaLUIO, OCYIIECTBIATh TEKYLIMH M HMTOTOBBIM KOHTPOJIb,
OLIEHKY U KOPPEKIMIO COOCTBEHHOH /AEATEIHOCTH, HECTH OTBETCTBEHHOCTH 32 PE3yJbTAaThl CBOCH
paboThI.

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

OK 5. Hcnonb3oBath MH(GOPMalMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTMH B NMPOQPECCHOHAIBHON
JESTEIBHOCTH.

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. Ucnoausars BouHCKYIO 003aHHOCTD [OT 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
Peanusamust comepaHusi MPOTrpaMMbl BO3MOXHA C TPUMEHEHHEM SJEKTPOHHOTO OOY4YeHHS U
TEXHOJIOTHI TUCTAHIIMOHHOTO 00pa30BaHUsl, OTKPBITHIX 00pa30BaTEIBHBIX PECYPCOB

1.5 Peanm3anus coaepkaHusi nporpaMmmsl s odyuaromuxcs ¢ OB3

Peanusarnus conepkanus o0pa3oBaTeIbHON MPOrpaMMBbl U KOHTPOIb PE3yJIbTATOB €€ OCBOCHUS IS
o6yqa}oumxcsf C OIrpaHUYCHHBIMH BO3MOKXHOCTAMU 310POBbA U HHBAJIMAOB OPraHU3yCTCA C YyHETOM
O0COOCHHOCTEH HMX TMCUXO(U3UUECKOTO PAa3BUTHUS, WHAUBHUIYATBLHBIX BO3MOKHOCTEH M COCTOSIHHS
3JI0pOBBSI.

1.6. Kotn4ecTBO 4acoB Ha MporpaMmy o011e00pa3oBaTeIbHON Y4eOHOMH TUCIUTIINHBI:
o0beM 00pa3oBaTeNbHON Harpy3ku Bcero 2744acos,
ydueOHast Harpy3ka BO B3aUMOJCHCTBUU € TIpernoiaBareneM 262 4acoB



2. CTPYKTYPA U COAEP KAHUE

OBIIEOBPA3OBATEJBHOM YYEBHOM JUCIHUITIJINHBI
2.1. O0bem 001me00pa3zoBaTeIbHON YUeOHOM JUCHMILNIMHBI U BUAbI Y4e0HOI HATPY3KHU

Buj yueOHol paGoThI Oobvem uacoes
Oo0pa3oBaTenbHas HATpy3Ka (Bcero) 274
CamocrosiTesibHasgs padorTa -
Y4yeOHasi Harpy3ka BO B3aHMOJACHCTBMH C IpenojaBaresieM 262

(Bcero)

B TOM 4YMCIJIC:

71a00paTOPHBIEC 3aHITUS

IPaKTUYECKHUE 3aHATUS 32

HpaKTI/ILIeCKaH IIOAT0OTOBKA -

Koncynpranuu

Hmoecosas ammecmayusl 6 qbopMe IK3AMEHA




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

HaumenoBa | Coodepircanue yuebnozo mamepuana u ¢popmul opeanusayuu
HHE deamenvHOCmU 00y4aruuUxcs

pa3nesioB u
TeM

ﬂocm uzaemole pes3y)jibmamaol oﬁyqenuﬂ

OCBOCHMA

Oo0bem
qacoB
YpoBenn

1 2

w

IToBTOpenue | Coneprkanue yueGHOr0 MaTepuasia 16 2
PelieHune 3a1a4 ¢ UCIOJIb30BAHUEM CBOMCTB YHCE U CUCTEM JIP 05
CUMCTICHHS, IeTTMMOCTH, JI0NIeH U JacTeii, IPOIIEHTOB, MP 01
Momyneit uncen. Pemenye 3a1a4 ¢ HCIOTB30BAaHMEM CBOICTB 11P6 02
CTeTieHel U KOpHEH, MHOTOUJIEHOB, TIPe06pa3oBaHHmii OK 01-05
MHOTOYJICHOB ¥ JIPOOHO-PAIIMOHALHBIX BBIPAKCHUIA.

Moayinb 4nciia u ero cBoicTBa. Pelienune 3a1ad Ha IBUKEHUE
U COBMECTHYIO pabOTy, CMECH U CIUIaBbI C IOMOILBIO
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.

Pemienue 3a1a4 ¢ UCIOJIb30BaHUEM YUCIOBBIX (YHKIUN U UX
rpacdukoB. Mcnonb30Banne CBOMCTB U Irpa)KOB JTMHEHHBIX U
KBaJIPaTUYHBIX (PYHKLUH, 00paTHON MPONOPLUHUOHATIBHOCTH U

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

Hcnonb3oBaHue onepanuii HaJy MHOXECTBAMH U
BBICKa3bIBaHUAMU. [I[pruMeHenune npu peleHnu 3a1a4d CBONCTB
apu(MeTHyecKoil U reoMeTpUUYECKOil MpOrpeccuu,
CYMMHPOBaHHs OECKOHEUHOM CXOSIIEICS TeOMEeTPHUIECKOM
IIPOrPECCHUMN.

IIpakTuyeckas padoraNe 1-2 2
Nel Pemenue 3a1a4 ¢ UCIIOJIB30BAaHUEM CBOMCTB CTENEHEH,




KOPHEH , IPOLEHTOB)
Ne2 «Penienue 3a1a4 Ha ABM)KEHHE U COBMECTHYIO paboOTy»

Kontposnbnas paboraNel
«PelieHre ypaBHEHUN U CUCTEM YPABHEHUN»

Pa3ngen 1 DJIeMEHTHI TCOPUHU MHOKCCTB U MaTeMaTH4YEeCKOMN 16
JIOTUKHU.
Tema 1.1 Coaeprxanue yueOHOro MaTepuasa 16
JIeMEHTBbI JIP 06
Téopuu MHokecTBa (YUCIOBbIE, TEOMETPHUUECKUX (QUTYD). MP 03
MHOKECTB M | XapaKTeprCTUIECKOE CBOMCTBO, 2JIEMEHT MHOKECTBA, IIP6 02
MaTEMaTH4€ | ycToe, KOHEUHOE, OECKOHEUHOE , CUETHBIC U HECUETHBIC [1P6 07
CKOii MHOKECTBO. OK 01-05
JIOTUKM. Croco0s! 3amanus MHOXKeCTB [1loamHOkecTBO. OTHOIIEHUS

MPUHAIISKHOCTH, BKIIOUEHHS, paBeHCTBA. Oniepaliiy Ha/l

MHO>KECTBaMHU.

Kpyru Diinepa. IlepBble npeacraBieHns 0 MHOXKECTBE

KOMIUJIEKCHBIX YHCEN.

VcTrHHBIE U TO’)KHBIE BBICKA3bIBAHHSI, OTIEPALINN HAJ]

BbICKa3bIBaHUSAMH. CBsI3b BHICKA3bIBAHUN C MHOKECTBAMHU.

KBaHTOpHI CyIIeCTBOBaHHS U BCEOOLTHOCTH.

3aKOHBI JTIOTHKH. Perenue JormuecKux 3aaad ¢

HCIOJIb30BaHUEM KPYroB Difsiepa. YM03aKII0OueHHs.

O60cHOBaHMS U JOKA3aTEIbCTBO B MaTEMaTUKE. Te€OpeMBI.

Bunsl MaTeMaTnueckux yrBep:kaeHui. [IpusHak u cBONCTBO,

HEOOXO/IMMBIE JIOCTATOYHBIE YCIOBUS

IIpakTnyeckue padornr Ne 3-4 2

«Onepanuu Ha/A BICKA3bIBAHUSIMID)

«PereHue JJOrnyecKux 3agaw»
Paznen 2 CreneHHasi, moka3aTejJbHasi M JorapupMuueckasi 36

(pynxuun.

Tema 2.1 Coaeprxanue yueOHOro MaTepuaa 10




CrenenHast CreneHb ¢ ACUCTBUTEILHBIM IIOKa3aTelIEM, CBOMCTBA JIIT 05
pynknus CTEIICHHU. MP 07
Crenennas GyHKIUS U €€ CBOMCTBA U rpaduk. Bzanumuo ITP6 02
obpartHbie QyHKIUHU ['padukn B3auMHO 0OpaTHBIX ()YHKITHA. OK 01-05
WppaunoHajibHble YpaBHEHHUSI.
IIpakTuyeckas padora Ne5-6 2
« CTeneHs ¢ AefCTBUTEIbHBIM MTOKA3aTeJIeM)
«Perenue HppauMoOHAIbHBIX YPABHEHHUID)
Tema 2.2 Coaeprxanue yueOHOIro MaTepuaJa 8 JIP 08
ITokaszarenvH | [Toka3arenbHas GyHKIUS U ee cBOMcTBa U rpaduk. Yncio € n MP 03
as pyHkuus | pynkuus y =e*. IIpocTeiinue nokasarenbHble ypaBHEHUS 1 11P6 04
HEpaBEHCTBA ITP6 05
OK 01-05
Coaep:xanue y4eOHOro MaTepHuaJia 18
Tema 2.3 Jlorapudwm, coiictBa sorapudma. JlecaTHaHbIi 1
Jlorapupmuu | HaTypanbHbiil torapudm. [IpeodpasoBanue JIP 08
eckas JorapugmMuueckux BelpaxkeHuil. Jlorapupmuyeckue MP 03
byHKLIUSA ypaBHEHMs U HepaBeHcTBa. Jlorapupmudeckas GyHKIUS U ee MP 05
CBOMCTBa U rpaduK. I1P6 04
ITP6 05
IpakTuyeckas padoraNe7-8 2 OK 01-05
«CBoiicTBa J0rapupmMoB»
«Perenune norapupmMuuecKX ypaBHEHUN 1 HEPABEHCTB»
KonTtpoabsnas padora»Crenenu u jorapugpmoi»
Paznen 3 IIpsiMble M MJIOCKOCTH B IPOCTPAHCTBE 24

10




IMoBTOpenue | Pemenue 3amau ¢ UCMOIb30BaHUEM CBOUCTB (hUTYp HA 10
IUIOCKOCTH. Pemenune 3a1a4 Ha JOKa3aTeIbCTBO U MOCTPOCHHUE JIP 06
KOHTpHpUMepoB. [[puMeHeHne npoCTeUINX JOTHYECKUX MP 03
npaBuil. Penienue 3a1a4 ¢ UCIOIb30BAHUEM TEOPEM O MP 07
TPEYroJibHUKaX, COOTHOIIEHUH B PSIMOYTOJIbHBIX I1P6 04
TPEYroJbHUKaX, (aKTOB, CBSI3aHHBIX C YETHIPEXYrOJIbHUKAMHU. I1P6 06
Pemenue 3amau ¢ ucnonb3oBanueM (HaKToOB, CBA3AHHBIX C OK 01-05
OKpY>KHOCTSIMU. Perienue 3a1ay Ha ©3MEpEHUsI Ha TIOCKOCTH,
BBIYMCIICHHS IJIMH U TUIOAACH.

Tema 3.1 Conep:xaHue yueOHOro MaTepuaJia 14

[Ipsimble

IJIOCKOCTH B

npocrpadcTB | Harmsignas crepeometpus. [Ipusma, napannenenune, JIP 05

e nMpamua, TeTpa’ip. MP 03
OCHOBHbBIE OHATHUS TEOMETPUU B IPOCTPAHCTBE. AKCUOMBI MP 07
CTEPEOMETPUU U CIEACTBUS U3 HUX. I1P6 06
ITocTpoeHne ceueHnit MHOTOTPAHHUKOB METOJIOM CIIEJIOB. [Py 01
LenTpansHoe npoektupoBanue. Ilocrpoenue ceuennit OK 01-05

MHOTOTPaHHUKOB METOAOM IIPOEKIIHH.

CkpeuuBaroliyecs npsiMble B IPOCTPAHCTBE. YTOI MEXKIY
HUMU..

Teopembl 0 mapaIeTbHOCTH MPSIMBIX U IJIOCKOCTEHN B
npocrpascTse. [lapamiensHoe MpoekTHpOBaHUE U
nzoopaxenue guryp. IleprneHauKynspHOCTb IPSIMON U
m10cKocTH. OpTOroHAIBHOE

npoekTupoBanue. HakinonHsle u npoekuuu. Teopema o Tpex
NEPIECHIUKYIIApaX.

Paccrosinust mexay ¢urypamu B npoctpancTse. OOmmumii
NIEPIEHIUKYIIAP ABYX CKPELIMBAIOIIUXCS PSAMBIX.

VYrusl B ipoctpancTse. [lepreHauKyIspHbIe MIIIOCKOCTH.

11




IIpakTnyeckas padora

Ne9-10

«B3auMHoe pacnonox)eHue NpsMbIX U MIOCKOCTEN B
MIPOCTPAHCTBEY

Pemenue 3a1a4 ¢ npuMeHEHHEM TEOPEMBI O 3
MIEPIEHIUKYIAPAX»

Pa3nen 4 BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

18

Tema 4.1
BekTops! 1

KOOPAHHATHI

B

NMPOCTPAHCTB

(¢

Conep:xanue yueOHOro MaTepuaJia

18

JIP 06

Bexkrops! u koopauHatel. Cymma BEKTOPOB, YMHOXKEHUE
BEKTOpa Ha YMCI0. YTOI Mexay Bekropamu. CkaisipHOe
MIPOU3BEJICHNUE.

VYpaBHeHue mnockoctu. opmyiia pacCTOSHUSA MEXAY
Toukamu. YpaBHeHHe chepsl. /[gudicenus 6 npocmpancmee:
NapanienbHblil NEPEHOC, CUMMEMPUSL OMHOCUMETTLHO NIIOCKOCHIU,
YEHMPATIbHASL CUMMEMPUsL

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

IIpakTnuyeckas padora Nell-12
«IIpocTeiiue 3a1a4u B KOOPAMHATAX
«¥YT0J1 MexK1Y NPAMBIMH M ITIOCKOCTSMMD)

KonTtpouabHnas pabora «BekTopbl 1 KOOpJUHATHI B
IIPOCTPAHCTBE»

Paznen S OcHOBBI TPUTOHOMETPHH

24

Tema 5.1

Tpuronomer

puueckue
bopMyIIbI

Conep:xanue yueOHOro MaTepuaJa

11

JIP 05

Panuannas mepa yria, TpUroHoMeTpudeckasi OKpy>KHOCTb.
Tpuronomerpuueckre GyHKIUN yucen U yrioB. opmyisl
MIPUBEICHHUS, CIOKEHUS] TPUTOHOMETPUYECKHUX (QYHKIIH,
(bopMyIIbI IBOIHOTO U MTOJIOBUHHOTO apryMEHTA.
IIpeoOpa3oBaHre CyMMBbI, pa3HOCTH B POU3BECHHE

MP 01
MP 02
TIP6 05
TPy 04
OK 01-05

12




TPUTOHOMETPHYECKUX (YHKIIHM, 1 HA00OpOT.

IIpakTnyeckas padora Ne 13-14 2
KonTpoabHas padora «OCHOBBI TPUTOHOMETPHID)
Tema 5.2 Coaep:kanue y4e0HOro MaTepuasa 13
Tpuronomer JIP 08
puueckue Tpuronomerpuueckue ypaBHeHUs. OTHOPOAHbBIE MP 02
YPaBHEHHS K | TPUTOHOMETpUYECKUE ypaBHeHUs. Pemenue npocreimumx MP 09
HEPAaBCHCTBA | TPUTOHOMETPUYECKUX HEPaBeHCTB. [IpocTeiiime cucTeMbl 11P6 05
TPUTOHOMETPUYECKUX YPABHEHUM. [IPy 04
OK 01-05
IIpakTnyeckas padora Ne 15 1
Kontpoabnas padora «Tpuronomerpuyeckue ypapuenus | 1
U HEPABEHCTBa»
Pasnen 6 MHOrorpaHHMKM M KpyIJble Tea 27
Tema 6.1 Coaeprxanue yueOHOro MaTepuaa 10
MHororpanx B JIP 06
HKH W16l MHOTOTPAHHUKOB. . MP 05
Hpa]fI/IJ'IBHBIe MHororpaHHuku. [Tpuszma. Hapagnenennnezl. MP 07
CsoiicTBa napamienenunena. [IpsMoyroabHblii IIP6 06
napasenenune]l. HakioHHbIe TPU3MBI. } TPy 02
[Inpamua. Buael nupamMut. D1€MEHThI NPaBUIBHON OK 01-05
nupamuabl. [TupaMuabl ¢ paBHOHAKJIOHEHHBIMU peOpamMu U
IpaHsMHU, UX OCHOBHbIE CBOMCTBA.
[Inomaay moBepxXHOCTEN MHOTOTPAaHHUKOB. Y CEUEHHAs
nupamua. [lonsrue o6bema. O6beMbl MHOTOTPaHHHUKOB
IpakTuyeckas padora 2

Ne 16-17«Brrunciienne mwomaneii ¥ 00bEMOB
MHOTOTPaHHUKOBY

13




Tema 6.2 Conep:kanue y4e0HOro MaTepuasa 17 JIP 07
Tenan MP 02
MOBEPXHOCTU MP 07
BpallleHUs I1P6 06
[TPy 01
OK 01-05
Tena Bpamenus: MUWIMHIP, KOHYC, map u chepa. Cedenus
HWIMHAPA, KOHYyca U mapa. [llapoBoii cermenT, mapoBoi
CJIOH, IIApOBOM CEKTOP (KOHYC).
YcedeHHas mupaMuia U yCEUeHHBIN KOHYC.
KacarenbHble npsMble U IIIOCKOCTU. Biucanubie n
onucannblie cheprl. O6beMsbl Ten BpamieHus. [Inomanp
cdepsl. [Lmomaas MOBEpXHOCTH MIJIUHAPA U KOHYCA.
KoMOuHanmu MHOTOrpaHHUKOB U TEJT BPAILCHUS.
[Tonobue B npoctpancTse. OTHOILIEHNE 0OBEMOB U IUIOIIAAEH
MOBEPXHOCTEN MOJOOHBIX (HUTYD.
IpakTuyeckas padoraNel8-19 2
Ne «Brraucnenune mionaaeii 1 00beMOB T
BpAILICHUS
Paspen7 Havyana MaTeMaTH4eCKOI'0 aHAIHU3A 33
Tema 7.1 Conep:xaHue yuedOHOro MaTepuasa 33
IIpousBoanas JIPO 5
MP 03

14




[Tonsitue npenena GpyHkuuu B Touke. HempeprIBHOCTH
byHKInn.

Huddepennmpyemocts GyHkiuu. [IponsBoaHas GyHKIUM B
touke. Kacarenpnas k rpaguxy ¢pynkuuu. I'eomerpudeckuii
1 (U3UIECKUN CMBICI MTPou3BOHON. [Ipon3BoIHBIC
aneMeHTapHbIX (QyHkuuid. [IpaBuna nuddepenupoBanus.
Bropas nmpousBoHasi, ee reoMeTpuuecKuil U Gu3ndecKuit
CMBICIL.

Touku skcTpemMyMma (MAKCUMyMa U MUHUMYMa).
HccnenoBanue sneMeHTapHBIX (PYHKIIUH HA TOUKH
JKCTpeMyMa, HanOoJIbllIee U HauMEHbIIIee 3HAaUeHUE C
MTOMOUIBIO TPOU3BOIHOM.

MP 07
IIP6 05
TPy 04
OK 01-05

IIpakTuyeckas padoraNe2(-23

«Bbrurcnenue npou3BoAHON QYHKIIUI

Ne «MccnenoBanue GyHKIMNA HA MOHOTOHHOCTh. OTBICKaHUE
TOUYEK SKCTPEMYMa»

Pa3znen 8 MHurerpan

23

Tema 8
WHurerpan

Coaep:xaHue yueOHOro MaTepuaJia

[TepBooOpaznas. HeonpenenenHslit nHTErpal.
[TepBooOpazubie anemenTapHbIx GyHKImiA. [Tnomans
KpuBoJuHelHo! Tpanermu. ®opmyna Herorona-JleiioHumna.
OnpeneneHHblil HHTErpas

JIP 05
MP 02
MP 07
ITP6 02
ITPy 02

IIpakTnuyeckas padora Ne 24-27
«Tpu npaBuna Hax0kA€HUS IEPBOOOPA3ZHOW»
«Dopmyna Hetotona- JleitOnumna»

OK 01-05
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Pa3nen 9 BeposiTHOCTBH M CTATHCTHKA, JIOTHKA Teopusi rpados u

14

KOMOUHaTOpHKA
IMoBTopenue | Conepxkanue yueOHOro MaTrepuasia
JIP 05
Hcnonp3oBanue TaOnUI 1 JUarpaMm sl IPeICTaBICHUS MP 02
naHHbIX. Pemenue 3a1ay Ha MPUMEHEHHE OMUCATEIbHBIX MP 07
XapaKTePUCTHK YUCIOBBIX HAOOPOB: CPEIHUX, HAMOOIIBILIETO IPG 02
Y HaMEHbILIET0 3HAYCHHUsI, pa3Maxa, JUCIePCUU U [Py 02
CTaHJapTHOTO OTKJIOHEHHs. Bbruucienue yactor u OK 01-05
BEPOSITHOCTEH COOBITHII. BrIunciaeHue BepoSTHOCTEH B
OTBITaX C PABHOBO3MOYKHBIMHU AJIEMEHTAPHBIMH UCXOIaMHU.
Hcnonb3oBanrne KoOMOMHATOPUKH. Boruncnenue
BEPOATHOCTEN HE3aBUCUMBIX cOObITHI. Mcnonb30Banne
(GbopMyIIbI CIIOKEHUs BEPOATHOCTEH, quarpamm Ditlnepa,
JiepeBa BepoITHOCTE|, (hopMyibl beprymu.
Tema 9.1 Conep:xaHue yueOHOro MaTepuaJia 14
OneMeHTHI VciioBHast BEPOSTHOCTD. [IpaBUIIO YMHOXKEHHS BEPOATHOCTEHA. JIP 09
Teopun ®opmyna nonHo# BepositHocTH. Popmyna baiieca. MP 02
BCPOATHOCTH | JTyickpeTHBIE ClyYaiiHble BEJMYNHBI H PACTIPE/IETICHHUS. MP 05
u CoBmecTHbIe pacnpezeneHus. Pacnipeaenenue cyMmsl 1 I1P6 07
MaTeMaThiCC | y1pou3BeieHNs HE3aBUCUMBIX CITYYalHbIX BETMYKH. [Py 05
KoH MaremaTruueckoe OKUIaHUE U JUCIIEPCHSI CITyYalHOU OK 01-05
CTaTUCTHUKH.

BEJIMYMHBI. MaTeMaTHuecKoe 0KUIAHNE U TUCIIEPCUS CYMMBI
CIIy4alHBIX BEJIMYUH.

bunapnas ciiyyaiiHast BenuuuHa, pacrpeaenenue bepnyiu.
I'eomerpuueckoe pacnpenenenue. bunomuansHoe
pacmpeneneHne u ero ceoricrsa. HempepriBHBIE ciTydaiiHbIe
BenuuuHsbl. [moTHOCTH BeposTHOCTH. DyHKIUA
pacnpezeneHus. PaBHoMepHOE pacpeesieHue.
Hopmanbsnoe pacnpenenenue. @ynknus Jlamaca.
[TapameTpsl HOpMmasibHOTO pactpeaenenus. [Ipumepst
CIIy4alHBIX BEJIMYUH, [IOJYUHEHHBIX HOPMAJIBLHOMY 3aKOHY
(morpeurHocTs U3MEpPEeHH, pocT uenoseka). KoBapuarus
JBYX CIy4alHbIX BenuuuH. [ToHsTHE 0 KOO uineHTe

16




koppessaun. CoBMecTHbIE HAOII0AEHUS IBYX ClTy4dailHbIX
BEJIMYNH
IIpakTuyeckasi pa6ora Ne 28
Pa3nesn 10 YpaBHeHHsI M HEPAaBEHCTBA 31 4
Tema 10.1 Coaep:kanue y4e0HOro MaTepuasa 14 2
VYpaBHeHus u JIP 06
CHUCTEMBI I'paduueckuii MeTox perieHus: ypaBHeHUH. Pemenne MP 07
YpaBHEHU YPaBHEHUI COJEpKAIIUX IEPEMEHHYIO 110 3HAKOM MOJYJIS. MP 08
CucTeMbl I0Ka3aTeNbHBIX, JOrApUPMUUECKUX U 11P6 04
MPPALMOHAIIBHBIX YPABHEHUN. Y PaBHEHUS, CUCTEMBI 1Py 05
ypaBHEHUH C apaMeTpaMu. OK 01-05
IpakTnyeckas padora Ne29-30 2
[TpakTtryeckas pabora «OO1IMe MpUEeMbl peLIeHUH
YPaBHEHHUI»
IIpakTuyeckas pabora «Vcrnonb3oBaHue CBOMCTB U I'paUKOB
(GyHKUIMN 1715 pelIeHus] ypaBHEHUIN»
Tema 10.2 Coaep:xanue yueOHOro MaTepuasa 17
HepasencrBa T = JIP 08
paduyeckuil MeToA pelieHus HepaBeHCTB. Pemenue MP 04
HEPABEHCTB COJEPKALIUX NIEPEMEHHYIO 0]l 3HAKOM MOZYJIS. MP 05
CucreMbl MOKa3aTeIbHbIX, JOTapUPMUUECKUX U IP6 04
UppaloHaAIbHBIX HEPABEHCTB. MeTO HHTEPBAIOB /s TPy 04
pellIeHns HEPABEHCTB. OK 01-05
IIpakTnuyeckas padoraNe31-32 2
OcHOBHBIE IPUEMBI PEIICHHS] HEPAaBEHCTB.
Bcero 262 | 32

17




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,
JETMMOCTH, TOJIEN U YacTel, MMPOLEHTOB, MOJyJIel uncen. Pemenue 3anau
C UCIIOJIb30BaHUEM CBOMCTB CTENEHEN 1 KOPHEH, MHOTOUJIEHOB,
peoOpa3oBaHNil MHOTOWICHOB U JPOOHO-PAllMOHATIBHBIX BEIPAXKEHUH.
Monysb uncia 1 ero cBoicTBa. Pemenue 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, ¢ IPUMEHEHUEM H300paKEHUs YUCIOBBIX POMEKYTKOB.
Pemenue 3a1a4 ¢ ncnosib30BaHUEM YUCIOBBIX QYHKIMI U UX TPaQUKOB.
Hcnonb3oBaHue CBOMCTB U Ipa)MKOB JTMHEHHBIX U KBAaJJPAaTUUHBIX

GbyHKIUH, 00paTHOM MPOMOPLUOHATIEHOCTH U QYHKIUU Y = \/; .
I'pacduueckoe pemienue ypaBHeHU 1 HEpaBEHCTB. Vcronb3oBaHue
oTepalnii HaJl MHOKECTBAMU U BbICKa3bIBaHUSIMU. Vcrionbp30BaHue
HEPAaBEHCTB U CUCTEM HEPABEHCTB C OJAHON MEPEMEHHOM, YUCIOBBIX
IIPOMEXYTKOB, UX 00beJMHEHN U niepeceueHuid. [Ipumenenne npu
pEIIeHUH 3a]]a4 CBOMCTB apu(MeTHIECKON U T€OMETPUUYECKOM MPOrpeccuu,
CYMMUPOBaHUSI OECKOHEYHOU CXOSIIEHCS TeOMETPUUECKOM MPOTPECCHUH.

Pazgen 1
DNEeMEHTHI TEOPHH
MHOXKECTB U
MaTeMaTHYECKOH
JIOTUKU.

16

O3HaKOMJIEHHE C MOHSTHEM: MHOKECTBA( YHCIOBbIE, TEOMETPHUUECKHUX
¢uryp) CpoiictBa MHOXecTB. CIOCOOBI 3a7JaHNsI MHOYKECTB.
[TonmHOkecTBO. 3HaHUE 3aKOHBI JIOTUKHU. Pemare joruueckue 3aj1auu ¢
HCII0JIb30BaHNEM KpyroB Jiiepa. [IpoBoauTh yMO3aKItOUEHMS,
000CHOBaHUS U J0Ka3aTelbHbIE PACCYXK/ICHUS B CUTYallUsIX TTOBCEIHEBHOM
KU3HU, IIPU PELICHUH 3a/1a4 U3 IPYTUX NIPEAMETOB

Paznen 2
CreneHu u
aorapu@msl

36

O3HaKOMJIEHHE C TIOHSTUEM CTENEHHU C JeHCTBUTEIbHBIM [TOKA3aTEIEM,
CBOWCTBA CTENEHH, Jiorapudmom, cBoiicTBa orapudma. 3HaHNE CBOUCTB
CTeneHew, JorapumMoB. JlecATUUHBIN 1 HaTypalbHBIN JOrapudM.
HaxoxxaeHue 3HaueHul cTeneHu, UCIOb3ysl TPH He0OXOAUMOCTH
MHCTPYMEHTAJIbHBIE CPE/ICTBA.

Pemenne nppanvoHalIbHbIX ypaBHEHUM.

Pemenue npocrelmmx , Mmoka3aTelbHbBIX, JOrapuMUUECKUX YPAaBHEHUN U
HEpaBEHCTBA.

Brinonnenue npeoOpa3zoBaHuil BeIpaskeHUH, MpUMeHEeHHE Gpopmy,
CBSI3aHHBIX CO CBOIMCTBaMU CTENEHEN U Torapu(mMoB.

Onpenenenue 00gacTH JOMYCTUMBIX 3HAYEHUH JTIOrapu(pMUIECKOTO
BBIPAKEHUS

O3HakoMIJICHHUE C ONIPEACIICHUEM JIOTapU(PMUIECKOM , TOKAa3aTETHHOM,
cTeneHHoW (QyHkuuei, rpadpuku Gynkuuit. Yucno € u pynkuus y =e*.
Haxoxnenue o0nact onpeaeneHus u 00J1IacTH 3HaYeHUH QYHKIUU

Paznen 3
[Ipsambie u
MJIOCKOCTH B
IPOCTPAHCTBE

24

DOopMyIMpPOBAHKUE U MPUBEICHUE JOKA3aTEIbCTB IPU3HAKOB B3aUMHOI'O
pacmosoKeHus MPSIMbIX U IUIOCKOCTel. Pacrio3naBanue Ha yepTexax u
MOZCIIAX PA3JIMYHBIX CIIYyYaCB B3AUMHOTO PACIIOJIOXKCHUA IPAMBIX U
IJTIOCKOCTEH, apryMEHTHUPOBAHUE CBOUX CYXKICHUI.
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DopMyJIUpOBAHUE ONIPEACICHUMN, TPU3HAKOB U CBOMCTB MapalIeNIbHBIX U
MEPIEHIUKYJISPHBIX IUIOCKOCTEN, ABYTPAHHBIX U JIMHEWHBIX YIJIOB.
BrlinonHenue nocTpoeHus yrioB MEX1y IPSIMbIMU, PSAMON U IIIOCKOCTHIO,
MEX/1y TUIOCKOCTSIMM I10 OIMCAHUIO U PacliO3HABAaHUE UX HA MOJEIISX.
[IpuMeHeHne NpU3HAKOB U CBOMCTB PACHOI0KEHUS IPSIMBIX U IUIOCKOCTEN
IIpU pELICHUH 3a/1au.

N306paxkeHne Ha pUCYHKaX U KOHCTPYUPOBAaHUE Ha MOJEIISAX
MEPIEHIUKYIJISPOB U HAKJIIOHHBIX K IJIOCKOCTH, IPSMBIX, apAJUIEIbHBIX
IJIOCKOCTEH, YTII0B MEXKAY MPSIMON U TNIOCKOCTBhIO K 0O0OCHOBaHHE
IIOCTPOEHHSI.

Pewrenue 3a1a4 Ha BBIYMCIIEHUE TEOMETPUYECKUX BeIMUUH. OnuchIBaHUE
paccTosiHUSA OT TOUKH JI0 IIJIOCKOCTH, OT NPSMOM 10 INIOCKOCTHU, MEXKTY
IIJIOCKOCTSIMU, MEXAY CKPELIMBAIOIIUMUCS IPSIMBIMH, MEXKY
MIPOU3BOJILHBIMU (PUTypamMH B IPOCTPAHCTBE.

DopMyIHpPOBAHUE U JOKA3bIBAHHE OCHOBHBIX TEOPEM O
paccTosHUAX(TeOpeM CyIIEeCTBOBaHMS, CBOMCTBA).M300pakeHne Ha
yepTekax U MOJENSIX PACCTOSIHUS U 0OOCHOBAHHME CBOUX CYXKJICHUH.
Omnpenenenre U BEIYUCIEHUE pacCTOSIHUM B mpocTpaHcTBe. [Ipumenenue
(bopMyT U TEOpEeM TUIAHUMETPHH ISl PELICHUS 3a/1a4.

O3HakoOMJIEHUE C MOHATHEM MAPAJUIEIBHOIO IPOEKTUPOBAHUS U €r0
CBOMCTBaMH.

[Ipumenenue Teopuu At 000CHOBAHUS MOCTPOCHUN U BBIYUCIICHUH.
ApPryMEHTHPOBAaHHE CBOUX CYKIEHUHN O B3aHMHOM PaCIOJIOKECHUHN
MIPOCTPAHCTBEHHBIX (UTYD

O3HaKOMIICHHE C TIOHATHEM BCKTOpA. I/I3yquI/Ie HeKapTOBOﬁ CHUCTCMBI

Paznen 4 18 | xoopauHAT B IPOCTPAHCTBE, MOCTPOSHHE 10 33JaHHBIM KOOpAHHATAM

Bekrtops! n TOYEK U IUIOCKOCTEH, HAXOKIEHUE KOOPIUHAT TOYEK.

KOOpAVHATHI B HaxoxnaeHue ypaBHeHUIN OKpYKHOCTH, chepsl, INIOCKOCTH. Boruncienue

IIPOCTPAHCTBE PacCTOSHUN MEXy TOUKaMH.
N3yueHne cBOMCTB BEKTOPHBIX BEIUYHH, IPABUJI PA3JI0KEHNS BEKTOPOB B
TPEXMEPHOM IIPOCTPAHCTBE, PABUJI HAXO0KIEHUS KOOPAUHAT BEKTOPA B
IIPOCTPAHCTBE, IPABUJI ACUCTBUI C BEKTOPAaMH, 33JaHHBIMU KOOPINHATAMH.
[IpumeHeHne Teopuy NpU PELIEHUH 3a1a4 Ha IEHCTBUS C BEKTOPaMHU.
N3yueHne ckasipHOTO IPOU3BECHUS BEKTOPOB, BEKTOPHOTO YPAaBHEHMS
IPSIMOM U TNIOCKOCTH. [IpMeHeHne Teopuu Npu pelIeHnH 3a1a4 Ha
JENCTBUS C BEKTOPaMH, KOOPIAMHATHBINA METOJ], IPUMEHEHHE BEKTOPOB IS
BBIYMCIICHNS BEJIMYHH YIJIOB U PACCTOSIHUM.

Paznen 5 24 | M3yueHue paIuaHHOTO METO/Ia H3MEPEHHS YTIIOB BPALICHUS U MX CBSI3H C

OcHoBBI rpaaycHoii Mmepoit. I300paxkeHne yrioB BpallleH!s] Ha OKPY>KHOCTH,

TPUTOHOMETPUU COOTHECEHHE BEJIMYMHBI YIJIA C €T0 PACIIOI0KEHUEM.

dopmyaupoBaHUE ONPeIeTICHII TPUTOHOMETPHUYECKUX (DYHKITUHN st
YIJIOB TOBOPOTA M OCTPBIX YIJIOB MPSIMOYTOJBHOTO TPEYTOJIbHUKA U
00BsACHEHHE UX B3aHMOCBSI3H.

[IprumeHeHne OCHOBHBIX TPUTOHOMETPHUYECKUX TOKIECTB JJIs1 BEIYUCICHUS
3HAYEHUH TPUTOHOMETPUUECKHUX (QYHKIUH 1O OJTHOM U3 HUX

N3yuenre oCHOBHBIX (hOPMYJT TPUTOHOMETPHH: (OPMYIIBI CJIOKEHHUS,
yIIBOEHUS, MpeoOpa3oBaHUs CYMMbI TPUTOHOMETPHUYECKHUX (HYHKITUI

B MPOU3BEICHUE U TPOU3BEACHUSA B CYMMY U TPUMEHEHUE TIPU
BBIYMCIICHUH 3HAYECHUS TPUTOHOMETPUUYECKOTO BBIPAXKEHUS U YIIPOILICHUS
ero.

O3HakoMJIeHHE CO CBOMCTBAMHM CUMMETPHUH TOYEK HAa EUHUYHOMN
OKPY>KHOCTH ¥ IPUMEHEHHUE UX JIJIs1 BEIBOIA (POPMYIT TPUBEICHUS
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Pemenne mo gpopmMynaM u TPUTOHOMETPUIECKOMY KPYT'Y IIPOCTEHIIINX
TPUTOHOMETPUUYECKUX YPaBHEHUH.

[TpumeneHne 00X METOOB PEIICHHs ypaBHEHHH (IIPHBECHUE K
JTMHEHHOMY, KBaJJpaTHOMY, METO/I Pa3JIOKEHUSI HA MHOXHUTEIH, 3aMEHBI
NepEeMEHHOH ) IPU PEIICHUN TPUTOHOMETPHUYECKUX YPAaBHEHHH.
YMeHue oTMedaTh Ha Kpyre peleHust MPOCTEUIINX TPUTOHOMETPHIECKUX
HEPaBEeHCTB.

O3HaKoOMJICHHE C TIOHATHEM OOpPATHBIX TPUTOHOMETPUYECKUX (PYHKITHI.
W3yyeHune onpeneneHnii apkCUHyca, apKKOCHHYCa, apKTaHTeHCa YUCIa,
(dhopMyIupoBaHHEe WX, H300pAKEHUE HA SAMHIUYHON OKPYKHOCTH,
IPUMEHEHHE IIPU PEIICHUH YPaBHEHUH

Pa3nen 6
MHOrorpaHHHKY U
KpyTJIble Tela

31

Ornucanue U XapakTEePUCTHKA PA3INYHBIX BUIOB MHOTOTPAHHUKOB,
[IEPEYMCIICHUE UX JIIEMEHTOB U CBOMCTB.

N300pakeHre MHOTOTPaHHUKOB U BBIMIOJTHCHUE TTOCTPOCHUS Ha
M300paKEHUSIX U MOJIEISIX MHOTOTPaHHUKOB.

Brruucnenue TMHEHMHBIX 3JIEMEHTOB U YIJI0B B IPOCTPAHCTBEHHBIX
KOH(UTYpalusIxX, apryMeHTUPOBAHNUE CBOUX CYXKICHHA.

XapakTepucTuKa U N300pakeHNUEe CEUEHUS, pa38epmKiU MHO20SPAHHUKOS,
BBIYMCIICHHE IUIOMIA/IEH TOBEPXHOCTEM.

[TocTpoeHne mpocTeHIMX ceYeHnit Kyoa, MPU3MBI, THPAMUIBI.
[Ipumenenue (HakToB U CBEACHUN U3 IIAHUMETPHH.

O3HaKOMJICHHE C BUJJAMH CHMMETPHH B IIPOCTPAHCTBE, (DOPMYIUPOBAHHE
ONpeJIeJICHUN U CBOMCTB. XapaKTEPUCTUKA CUMMETPUHU TEJ

BpaIICHUsI 1 MHOTOIPAHHHUKOB.

[IpuMeHeHne cBOWCTB CUMMETPUH MPU PEIICHHUH 3a7au.

Hcnonws3oBanre mpuoOpeTeHHBIX 3HAHUHN TSI UCCIICIOBAHUS U
MOJEJIMPOBAHUS HECTIOXKHBIX 3a/a4.

N3o0paxkeHne OCHOBHBIX MHOTOTPAHHUKOB M BBITIOJTHEHNE PUCYHKOB TIO
YCIIOBHSIM 3a]1a4

O3HakomIIeHHE C BUAAMH TeJl BpalieHus1, GOpMyIupoBaHUE UX
ONPEACIICHUN U CBOWCTB.

DopMyIHpPOBAHHUE TEOPEM O CEUEHUU IIapa MIOCKOCTHIO U TIIIOCKOCTH,
KacaTelnbHOH K cdepe.

XapakTepucTrKa U H300paKeHue TN BpaIlleHUs, UX Pa3BEPTKU, CEUCHUSI.
Pemrenue 3a1au Ha TOCTPOEHUE CEUCHUI, BBIYUCIEHUE JJIMH, PACCTOSHUM,
yrioB, mwiomaaen. [I[poBenenue qokazaTeabHbIX PacCyKICHUN

MIPU PEIICHUH 3a/1a4.

[IpuMeHeHne cBOMCTB CUMMETPUHM MPU PEIICHUH 3a7a4 Ha Teja BpallleHus,
KOMOWHAIINIO TEIL.

N300pakeHre OCHOBHBIX KPYTIIBIX TEIl U BBIIMOJHEHNUE PUCYHKA 110
YCIIOBHIO 3a/1a4M

Pemenuie 3a1a4y Ha BRIYMCIICHHE TIOMAACH MIOCKUX QUTYD C
MIPUMEHEHHUEM COOTBETCTBYIONTUX (GOPMYI U (PAKTOB U3 IJIAHUMETPHUH.
N3ydenne TeopeM 0 BEIYUCIECHUH 00bEMOB TPOCTPAHCTBEHHBIX TEIl,
perieHue 3a1a4 Ha MPUMEHEHHE (OPMYIT BBIYUCICHUS 00bEMOB.
Nzydenne hopmyn 11t BBIYUCIEHUS TUTIOIIA/IeH TOBEPXHOCTEM
MHOTOTPAaHHUKOB U T€J BPAIICHHUS.

O3HaKOMJICHHE ¢ METOJIOM BBIYHCIICHUS TUIOIIA U TIOBEPXHOCTH CEpHhI.
Pemenue 3aga4 Ha BBIYKMCIICHUE TTOMIAACH TOBEPXHOCTH
MIPOCTPAHCTBEHHBIX TEJ

Paznen 7
Hauana

33

O3HakoMJICHHE C TIOHATHEM Tpeaesna (QyHKIUH B TOYKE. HEIIPEPhIBHOCTD
bynxmu,
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MaTeMaTH4YCCKOTI'O
aHalim3a

muddepennmpyemoctsb GyHKuu. [IponsBoaHas GyHKIIMHM B TOUKE.
Kacarenpnas k rpaduky Gynkuun. ['eomeTpudeckuiit 1 GU3NIECKUN CMBICIT
MPOU3BOIHOM. BhIUMCIIEHHE TPOM3BOIHBIX SJICMEHTAPHBIX (DYHKITHIA.
YcBoenue npaBwi qudGepeHIIpOBaHUS.

O3HaKOMJICHHEM C MTOHITHEM BTOpasi Mpou3BoaHas. M3ydenue u
(hopMyIIMpOBaHHE €€ MEXaHUYECKOTO U TEOMETPHUECKOT0 cMbicia Touku
IKCTpeMyMa (MakcMMyMa U MUHUMYMa). [IpuMeHeHne por3BOTHON /ISt
WCCIICIOBAHUS 3JIEMEHTAPHBIX (DYHKIIUH HA TOYKH SKCTPEMYMa,
HauOoJIbIIICe U HANMEHbIIIEEe 3HAYCHHUE.

Pa3nen 8
Nurterpan
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O3HakoOMJIEHHE C IOHSITHEM UHTErpalia u mepBooOpa3HoM.

W3yuenue mpaBuiia BEIYHUCICHUS TIEpBOOOpa3HOii U TeopeMbl HproTona—

JletiOHu1A.

Pemenwue 3a1a4 Ha CBS3b IEPBOOOPA3HOM U €€ MPOU3BOIHOMN, BBIYMCICHUE
MepBOOOpA3HON AJIsl JAHHON (PYHKIIMH.

Pemenwue 3a1a4 Ha MPUMEHEHUE UHTETPANIA JUIS BBIYHCICHUS (PU3NICCKUX
BEJIMYUH U IUIONIaeH

Paznen 9
BepositHOCTE 1
CTaTUCTHUKA,
JIOTHKa,
KOMOWHATOPHKA

14

O3HaKOMJIEHHEM C IIOHSITUEM YCIIOBHAs BEpOsATHOCTh. [Ipumenenune
IIpaBWJIa YMHOXKECHHSI BEPOSITHOCTEN, BOPMYJI IIOJTHON BEPOSATHOCTH.
®opmyina baneca.

Pemenue 3an1a4y Ha BBIYMCIEHUE TUCKPETHON CIIy4aiiHON BEJIMYUHBI U
pacnpenenenus. CoBMecTHbIE pactipeseneHus. Pacipenenenue cymmsl u
IIPOU3BEICHNS HE3aBUCUMBIX CIIy4alHbIX BeIM4YMH. MaTemarnueckoe
O’KMJIaHHE U JUCIIEPCUS CIIy4aliHOW BEJIMYMHBI. MaTtemMaTndeckoe
OKUJAHHUE U JUCIIEPCUS CYMMBI CIIy4alHbIX BEJIUYHUH.

bunaphas ciyyaliHast BenuuuHa, pacnpeaenenue bepnyu.
I'eomerpuueckoe pacnpenencHue. buHoMuaabHOE pacpenesIieHUE U €ro
cBoyicTBa. HenpepsIBHBIE CilydaliHbIE BEIMYHHBL. [ [ITOTHOCTE BEPOSITHOCTH.
OyHkUUA pacnpeneneHus. PaBHOMEpHOE paclpeencHue.

HopMmanenoe pacnpenenenne. @ynknus Jlannaca. [Tapamerpsr
HOpPMAaJIbHOTO pacnpezeneHus. [IpuMepsl cilydaliHbIX BETUYHH,
MOTYMHEHHBIX HOPMAJILHOMY 3aKOHY (IIOTPEIIHOCTh U3MEPEHUH,

pocT uenoBeka). KoBapuarust [Byx ciaydaiHbIX BeTW4UH. M3yduTh
NoHsATHE 0 KO3 duninente koppenanru. CoBMeCTHbIE HAOII0ICHUS
JIBYX CIIy4alHBIX BEJTUYHMH

Paznen 10
YpaBHeHus U

HCPAaBCHCTBA

27

O3HakoMJIEHHE C TPOCTEHITUMH CBEACHUSMH O KOPHSIX anreOpanyeckux
YPaBHEHUH, TOHATUSMH UCCIEA0BAHUS YPABHEHUI U CUCTEM ypaBHEHUM.
N3ydeHne Teopun paBHOCHUIIBHOCTH YPABHEHUH U €€ TIPUMEHEHUS.
[ToBTOpEHME 3anCH pelIeHNs CTaHAAPTHBIX YPaBHEHUI, TPHEMOB
npeoOpa3oBaHusl ypaBHEHUH [T CBEACHUS K CTaHAAPTHOMY YpaBHEHHUIO.
Pemenue paimoHaabHbIX, HPPALMOHATBHBIX, TOKA3aTEIbHBIX U
TPUTOHOMETPUUECKUX YPABHEHUM U CUCTEM.

Hcnonb3oBanue cBOMCTB U rpaduKoB QYHKIMMA Ui pellIeHUs] ypaBHEHUI.
IloBTOpEHNE OCHOBHBIX IPUEMOB PEIIECHUS CUCTEM.

Pemenue ypaBHeHU! ¢ MpUMEHEHUEM BCEX MPUEMOB (pa3yioKeHUs Ha
MHOYKHUTEJIH, BBEJICHUS HOBBIX HEM3BECTHBIX, T0/ICTAHOBKHU, TpauuecKoro
METOa).

Pemienue cuctem ypaBHEHH ¢ MPUMEHEHUEM Pa3IMYHBIX CIIOCOOOB.
O3HakoMJIEHHE C OOIMMH BOIPOCAMU PEIIEHUS] HEPABEHCTB U
WCIIOJIb30BAHUE CBOMCTB U TpaduKoB (DYHKIMNA IPU pEIICeHUN HEPABEHCTB.
Pemenne HEpaBEHCTB M CHCTEM HEPABEHCTB C IPUMEHEHUEM Pa3JInYHbIX

21




CIoco0oB.

HpI/IMCHeHI/Ie MAaTEMATUYCCKUX METOOI0B IJIA peL[IeHI/IH COI[ep)KaTeJILHBIX
3aJ1a4 U3 Pa3IMIHbIX 00JIACTeH HAyKW U MPAKTHKKU. HTepnpeTupoBaHue
PE3YJIBTATOB C YYETOM PEaTbHBIX OTrPaHUYCHHIA
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3. VCJIOBMS PEAJIM3AIIAN OBIIEOBPA3OBATEJIBHOMN YUYEBHOM
TACIHATLITAHBI

3.1. MaTepuaJIbHO-TEXHHYECKOE 0OecevYeHHe:

Jlist peanu3anyy mporpaMmbl Y4eOHOM TUCIUTUIMHEI B HAIMYUW UMEETCS y4eOHbBINH KaOUHET
MaTEMAaTHKH. [Tomemenue KaOuHeTa YIIOBJIETBOPSIET TpeOOoBaHUAM CanuTapHo-
anuaeMUOIOrHYecKuX npaBmil U HopMmatuBoB (CanlluH 2.4.2 Ne 178-02) u ocHalieHO TUIIOBBIM
o0opymoBaHUEM.

Oo0opynoBanune yueOHOro KabuHeTa M padoUMX MeCT KaOMHeTa:

- IapThI;

-CTYJIbS;

- I0OCKa C MarHUTHOW MOBEPXHOCTHIO;

- pabouee MecTO IpernoaBaTers;

-HarJsIHbIe TocoOus (yueOHUKHU, OTIOPHBIE KOHCIIEKTHI-IIJIAaKaThl, CTEHAbl, KAPTOUYKHU, Pa3gaTOYHbIN
MaTepuai, KOMIIEKThI TPAKTHYECKUX padoT).

- JI0CKa C MarHUTHOW MOBEPXHOCTHIO;

- KOMIUIEKT U3MEPUTEIbHBIX MHCTPYMEHTOB: JINHEWKA, TPAHCTIOPTHUP, YTOJIBHUK, IUPKYIIb;
Texnu4yeckue cpeacrsa:

- MyJIbTUMEIUWHBIN [POEKTOP;

- KOMIIBIOTEP;

- IPOEKIIMOHHBIN YKPaH;

- KOJIOHKHU.

KoMiuiekT y4eOHO—MeTOAUYeCKOH JOKYMEHTAIIUN:

-pabouyas nporpamma y4eOHOM TucuuIunHbl «MaTtemaTruka»

- TEeMAaTHYECKOE TIJIAaHUPOBAHUE;

- METOJMYECKUE YKa3aHUs M0 MPAKTUUECKUM 3aHATHSIM.

- IpOrpaMMa U METOJUYECKHE YKa3aHUs 110 BHEAYIUTOPHON CaMOCTOSITENILHOM paboTe
CpeacrBa KOHTpPOJIA:

- KOMIUIEKT KOHTPOJBHO — U3MEPHUTEIbHBIX MAaTEPUAJIOB TI0 TUCIUTUINHE;

- KOMITJIEKT IPAKTHYECKUX padoT;

- KOMIUIEKTbI TECTOB M0 pa3zesiaM TUCHUILIAHBI.

Harasignbie mocooust:

—TIJIaKaThl, TAOJTUIIEI, CXeMBbI, poTorpaduu, KApTOUKH, TOTUUECKHE CTPYKTYPHI;

3.2. UnpopmannonHoe obecnevyeHHsi peaju3amum MporpamMmmbl
3.2.1 OcHOBHEBIE IEUYaTHLIE U3JAHUS
1.Anre0pa u Havana ananu3a.10-11 k. Anumos mr.A., Konsrun FO.M. u nip M.: [Ipocsenienne,

2018r
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2.I'eometpus 10-11 i : JI.C. Atanacan, B.®.byry3oB u ap- M.: IIpocsemienne, 2018r
3.2.2 OCHOBHBIE 3JIEKTPOHHBIE U3IAHUS

1.
2.
3.

Marematuka B OTKpbITOM KoJutepke http://www.mathematics.ru

OO6mepoccuiickuii MaTreMaTndeckuii mopran  http://www.mathnet.ru

Enunas xomrekuuu nudpoBeIX 00pa3oBaTelbHBIX pecypcoB www. school-collection. edu.
ru

WNudopmanroHHble, TPEHUPOBOYHBIE U KOHTPOJIbHBIE MaTepuasibl  www. fcior. edu. ru

3.2.3 JlomoJHuTEeIbHbBIE HCTOYHUKHU
Mopnkouu A.I'. Anrebpa n Hayana MareMaTudeckoro anaimsa. Yacte 1. YueOnuk10-11

K1.-M.,2017

Mopnkosuu A.I'. AnreOpa u Hayana MaremMaTu4eckoro anaimsa. Yacts 2. 3agaunnk10-11
K1.-M.,2017

CmupnoBa .M, CmupnoB B.A I'eometpust 10-11 ki1 — Muemo3una, 2018

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

3.3. Opranu3anusi 00pa3oBaTebLHOIO Mpouecca

Nzyuenne obmeoOpazoBaTeIbHON y4eOHOW MUCIMITIMHBI IIPOBOAUTCS HAa TIEPBOM U BTOPOM

Kypce Ha IPOTSHKEHUU 4 CeMEeCTpOB U 3aBEPILIAETCS 3K3aMEHOM.

OCHOBHBIMHA MCTOJaMU 06y‘~ICHI/I${ SABJIFOTCA  CJIOBCCHBIC, HAIJIAHBIC, PCIPOAYKTUBHBIC

METOAbI O6y‘IeHI/I$I, IIpakKTUYICCKaA pa60Ta CTYACHTOB, MCTOJ HpO6H€MHOFO O6y‘{eHI/I$I
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http://www.mathnet.ru/

4. KoHTpOJIb M OLICHKA Pe3yJ1bTATOB OCBOCHHs 00111e00pa30BaTe/IbHON y4eOHOM
AUCHUILINHBI

Pe3yabTaThl 00y4eHus MeToabI OLIEHKH

I1P6 01 O1ueHka pe3yabTaTOB YCTHBIX OTBETOB,

I1P6 02 pelieHus 3a1a4 (B TOM 4KCIIe

I1PG 03 po(hecCHOHATFHO OPUEHTUPOBAHHBIX ),
I1P6 04 KOHTPOJILHBIX padoT, 3a/IlaHnii SK3aMeHa
I1PG 05
[1PG 06
[1P6 07
I1P6 08
ITPy 01
ITPy 02
ITPy 03
[TPy 04
ITPy 05
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5. MEPOIIPUATUSA, 3AIIVIAHUPOBAHHBIE HA ITEPUO/I PEAJIM3AIINHN

OBIIEOBPA3OBATEJLHON YYEBHOM JUCIHUILIMHBI

COI'JTACHO KAJIEHIAPHOMY ILJTAHY BOCHUTATEJBHOMN PABOTHI

Hara Cooepoicanue u gpopmoi Mecto Koawbl
oessmenbHoOCmu nposeaenusi | JIP
Cooeporcanue - 00was xapaxmepucmuxa
Meponpusimusl.
Dopmul: Hanpumep, yueOHas IKCKYPCUs (8UpmMyanbHasl
9KCKYPCUsL), OUCKYCCUSL, NPOEKMHAS CecCusl, Y4eOHasl
NPAKMUKa, npou3800CmMeeHHAsl NPAKMUKA, YPOK-
KOHYepm, 0en06as uzpa, cemMuHap, CmyoeHyeckas
KOH@epenyust u m.o.
14.11- IIpoBeneHME OTKPBITHIX YPOKOB, KJIIACCHBIX YaCOB, Kabuner
20.11.2022r. KOHKYPCOB B paMKax J€KaJbl. Nel
Arnpens IIpoBeneHMe KIaCCHOTO Yaca MPUYyPOYEHHOTO K JHIO Kabuner
2023r KOCMOHABTHKH. Nel
Maii 2023r [IpoBeneHne KIIacCHOro yaca NpuypOYEHHOTO K JTHIO Kabuner
paauo. Nel

26




Tembl pepepaTon
HenpepsiBHBIC 1pOOH.

[TapanmnensHOE MPOEKTHUPOBAHHUE.
CpenHue 3HaYCHUS U UX IPUMEHEHUE B CTATHUCTHKE.

BekropHoe 3a1aHue NPSMBIX U INIOCKOCTEN B IIPOCTPAHCTBE.

CrnosxeHue rapMOHUYECKUX KOJIeOaHuH.

I'paduueckoe penieHne ypaBHeHUN 1 HEPABEHCTB.
CxeMbl TOBTOPHBIX UCTIbITAaHUN bepHyiu.
HccenenoBanue ypaBHEHH U HEPABEHCTB C IAPAMETPOM.

TeMbI TOKJIA10B

[IpaBuiibHbIE U MTOJIYIPABUIIbHBIE MHOTOTPAaHHUKHU
Konunueckue ceueHus 1 uX MpUMEHEHHE B TEXHUKE
[IpMmeHeHne CIOXKHBIX MPOLIEHTOB B CTATUCTUKE
[Tonstue nuddepeHumana u ero NPUMEHEHHUS.

IMPUJIOXKEHUE
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