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1. OBLLASI XAPAKTEPUCTUKA PABOYEN NPOTPAMMbI YUEBHOM M CIATL TTH L
00/1.03 MATEMATHKA

1.1  MecTo JMCUHUILIMHBI B CTPYKTYP€e OCHOBHOH 00pa30BaTe/ibHON NPOrpaMMbl:

Yyebnas aucuuniauna OOJ1.03 MaTemaTuka OTHOCUTCS K LMKy 0011€00pazoBatTe/ibHas 1011 01Ok |
cpeaHee obuiee oOpazoBanue. 00me0OpazoBaTeNbHbIE JIMCHHUILUIMHBL  [TPOIPAMMEL 101 OTORI
CHEeHaTUCTOB cpeaHero 3BeHa B cooTBeTcTBUM ¢ PI'OC no crnenmanbiocTn 21.02.01 Pazpadorica
SKCIUTyaTalust HeQTSHBIX U Fa30BBIX MECTOPOIKICHHUH.

YueOHast aucuuIuinHa oTHocuTest K mpeametHol obmacth «KMATEMATUKA U MHOOPMATIHK
OIroc COO.

YpoBeHb OCBOEHHUs y4eOHOU AUCHMITIMHBI B cOOTBeTCTBHU ¢ DI'OC COO yraybdiieHHbIH.

1.2 [laanupyembie pe3yjibTaThl OCBOCHUSE YUCOHOM IHCUMILINHDI:
Jn4yHocTHBbIE pesyabTarsbl (JIP Y /I):

JIP Y11 poccHiCKylO Tpak[JaHCKYIO HAEHTHYHOCTDL, MATPUOTH3M. YBAKCHHC K CBOCMY Hupo.l
YyBCTBA OTBETCTBEHHOCTH mnepea POIMHOMN, ropJocTH 3a cBOM Kpai. cBOIO PoauHy. rpomiioc i
HACTOsIIEee MHOTOHAIIMOHAILHOTO Hapoaa Poccuu, yBakeHHe rocy1apCTBEHHBIX CHMBOJIOE (1¢]
(har, rTUMH);

JIP Y12 rpaaaHCKyIO MO3MIHMIO KaK aKTHBHOIO K OTBETCTBEHHOIO YJI€HA POCCHHCKOIO OOLHCCT i
OCO3HAOIEr0 CBOM KOHCTHUTYI[HOHHBIE IIpaBa M OOS3aHHOCTH. YB&KAIOLICTO 3aKOH U
[PaBONOPSIOK, 0OJIaIat0NIero YyBCTBOM COOCTBEHHOIO JOCTOMHCTBA, OCO3HAHHO MPUHUMAIOLICH O
TPAJMLIMOHHbIE HAIMOHATbHBIE M OOLIEYETOBEYECKHE TI'YMAHUCTHUECKHE M JICMOKPATHCC)
LIEHHOCTH;

JIP ¥ /I3 roToBHOCTH K ciiy)keHuto OTedecTBy, €ro 3aimre:

JIP Y]I4 ¢hopMUpPOBAHHOCTH MUPOBO33PEHHs, COOTBETCTBYIOLICIO COBPEMCHHOMY §y POBHIO [
HAayKH W OBLIECTBEHHON NMPAKTUKH, OCHOBAHHOTO HA JIMAIOTe KYIBTYP. @ TAKKE pasintinni dhor
00LIECTBEHHOTO CO3HAHMS, OCO3HAHUE CBOEIO MECTA B MOJIMKYJIbTYPHOM MHUPE:

JIP ¥Y]15 cOopMHpOBAHHOCTE OCHOB CaMOpPa3BUTHs M CAaMOBOCIIMTAHMSA B COOTBCTCTBHH
00OLIEeYeIOBEYECKMMH LIEHHOCTAMHM M MjeajaMH TPakIaHCKOro obiiecTa: roTOBHOCTL i
CrIOCOOHOCTh K CAMOCTOSATENLHOM, TBOPUECKOH U OTBETCTBEHHOM JIEATEIbHOCTH:

JIP Y]I6 TonepaHTHOE CO3HAHHME U TOBEJICHHE B MOJIMKYIBTYPHOM MHUPE. FOTOBHOCTE 1 cnoconoc
BECTH AMAIOr C APYTHMHU JIOJBMH, JOCTHIaTh B HEM B3aMMOTIOHUMAHHS, HAXOLMTH OOLIHC (1C1i |
COTPY/IIHHYATh U1 HMX JOCTHXKEHHMS, CIIOCOOHOCTH MPOTHBOCTOATH HMICOJTOTHH IKCTPEMHUIM
HAIlHOHAIN3MA., KCeHO()OOWH, IUCKPUMMHALMM [0 COLMAIbHBIM.  PCIAHIHOBIILIN. Pl
HAIIMOHAIBHBIM NPH3HAKAM M JPYTUM HEraTHBHBIM COLMAIbHBIM ABJICHUAM: (B PC/IAKILITH [pukas
Muno6puayku Poccuu ot 29.06.2017 Ne 613)

JIP Y]I7 HaBbIKM COTPYJHHMYECTBA CO CBEPCTHHKAMH. AETbMH MIAIILIEr0 BO3PACTA. B3POCILIME
obpazoBaTenbHOM. OBIIECTBEHHO MOME3HON. YUEOHO-HCCIEI0BATEILCKOT. 11poTt i Y
BHJIaX JI€SATEIbHOCTH,

JIP Y/I8 HpaBCTBEHHOE CO3HAHHE W MOBEJICHHE Ha OCHOBE yCBOCHHA 0BLEUYENTOBEUCCKUX LICHITOCTCH

JIP V]I9 rOTOBHOCTb M CNOCOOHOCTh K 00pa3oBaHMIo, B TOM 4HCIIC €caM0o00PA30BAHHIO.
MPOTAKEHHH BCeil KM3HM; CO3HATEIBHOE OTHOLICHHE K HENPCPBIBHOMY 00pa3oBaliO
YCIIOBHIO yCIIELIHOM NPO(eCCHOHATBHON 1 00LIECTBEHHOH EATENIbHOCTH

JIP YJI10  ScTeTHYecKOe OTHOIIECHHE K MHUpY. BKJOYas 3CTCTHKY ObITa, HAYYHOTO MU TEXHHUCCKO!
TBOpYECTBA, CHOPTA, OOIIECTBEHHBIX OTHOIICHHH:

JIP Y11 npuHsTHe M pealu3aluio LEHHOCTEH 310pOBOrO  H 6e30MacHoro
MOTpeGHOCTH B (DU3HYECKOM CAMOCOBEPLICHCTBOBAHHHU. 3AHATHAX CIIOPTHBHO-03/10POBH 1 CIIbHOM
JIEATEILHOCTBIO, HENPUSTHE BPEAHBIX MPUBBIYEK: KYyPECHHsL. ynoTpebeHHs allKol0is. HAPKO THKOE.

00pasa AN



JIP Y112 OepekHoe, OTBETCTBEHHOE M KOMIETEHTHOE OTHOLIEHHE K  (DHIMUCCKOMY
MICHXOJIOTMYECKOMY 3J10POBbIO, KaK COOCTBEHHOMY, TaK W IPYrHX JIHOJCH. YMCHHE OKi LIkl
NepPBYIO MOMOIIIb;

JIP Y13 oco3nanHbli BeIOOp Oynymied npodeccMnd W BO3MOMKHOCTEH peanusalini CoOCTRCIiH LI
JKU3HEHHBIX IJIAHOB; OTHOILEHHE K MPO(ECCHOHANBHON AEATETBHOCTH KaK BO3ZMOKHOCTH VUACTIS
B PELICHUHU JIMYHBIX, OOIIECTBEHHBIX, FOCYIAPCTBEHHBIX, OOIIEHAIIMOHATLHEIX TPOHIeM:

JIP Y114  chOpMHPOBAHHOCTH HKOJIOTMYECKOTO MBIIIIEHHS, TOHUMAHUS BIUSHUS  CONMATRITO
YKOHOMHYECKUX [POLECCOB Ha COCTOSIHUE IPUPOJAHONH M COLMAIBbHOH Cpejibl; [PHOOpCTCIiG
OIIBITA 3KOJIOTO-HAIPABJIEHHOM JIESITEIbHOCTH;

JIP YI1S  OTBETCTBEHHOE OTHOIIEHHE K CO3JaHHIO CEMBH Ha OCHOBE OCOZHAHHOTO 111115
LIEHHOCTEN CEMEHHOMN KU3HHU.

memanpeomemuoix (MIIP):

MIIP 1 ymMeHue caMOCTOSITENIbHO ONpEeAeNsiTb  LeNH  JISTENILHOCTH M COCTABINTL  111a
JIEATEJILHOCTH,  CaMOCTOSTENIBHO — OCYLIECTBJATH,  KOHTPOJMPOBATL M KOPPEKTHPOBA
JICATEJIbHOCTB, UCIOJIb30BATh BCE BO3MOJMKHBIE PECYPChI It JOCTHKEHMUS HOCTABICHILIN i ¢

peayiM3alMy IJIaHOB JeATeIbHOCTH; BEIOMPATh YCIIEIIHbIE CTPATETHH B PA3IHUYHbBIX CHTYALIAX:
MIIP 2 yMmeHue MpOJYKTHBHO OOLIATBCS M B3aUMOAEHCTBOBATH B HIPOLCCCC  COBMCCIH
JIeATEILHOCTH, YYUTBIBATH MO3UIMH JPYTUX YYACTHHKOB NEATEIbHOCTH, dQMEKTUBHO Pa3peiiiiiis,

KOH(JIUKTBI;

MIIP 3 BriajgeHde HaBbIKAMH  [O3HABATEJILHOM,  y4e€OHO-MCCIEAOBATCILCKOH M HPOCKIT
JIEATENIbHOCTH,  HaBbIKAMM  pa3pelieHHs  OpobyieM:  CMOCOOHOCTH M TOTOBHOC I
CaMOCTOSITEJIbHOMY TOWCKY METOJIOB PELICHHUS [PAKTHUYCCKUX 3aldy. TPHNCHUTIIO P
METO/10B MO3HAHHUS;

MIIP 4 roTOBHOCTL M  CHOCOOHOCTH K  CaMOCTOSITENIbHOH — MH(DOPMAIMOHHO-TTO3HABATC/ILHOI
JIEATENLHOCTH, BJlaJieHME HABBbIKAMH MOJIyUeHUs] HEOOXOAUMOM MHPOPMALIMK U3 CIIOBAPCH a3 b

THIIOB, YMEHME OPMEHTHPOBATHCA B PA3IMYHBIX HCTOYHMKAX HMHPOPMALMH. KPHTHUCCKI
OLIEHMBATh M MHTEPINPETHPOBATH HH(OPMALHUIO, MOJYYAEMYIO H3 Pa3/IMUHbIX HCTOUHMKOB. (1
penakuuu [Ipukaza Munobpuayku Pocenn ot 29.12.2014 Ne 1645)

MIIP 5 yMmeHue MCIOb30BaTh CPEACTBA MH(POPMALMOHHBIX M KOMMYHUKALHOHILIX TENT0 101
(nanee - WMKT) B pelieHHH KOTHHTHBHBIX. KOMMYHHKATHBHBIX M OPraHM3allHOHHbBIX Sd/ldt
cobMOEHHEM TpeOOBAHUH IPrOHOMUKH, TEXHUKH GE30MaCHOCTH, THIMEHbI, pecypcochepereiiny
IIPABOBBIX M STHYECKHX HOPM. HOPM HH()OPMAIMOHHOHN GE3011aCHOCTH:

MIIP 6 ymeHHe onpeensiTh Ha3HauYeHHE ¥ PYHKIMHU Pa3InYHBIX COLHMAIbHBIX MHCTHTYTOB!

MIIP 7 ymeHHe CaMOCTOSITEJIbHO OLEHMBATh M MPUHMMATh PELICHHS, ONPEAC/AIOLINE CTPaTCrifio
MOBE/ICHUS., C YUETOM IPKIAHCKHX M HPABCTBEHHbBIX IEHHOCTEH:

MIIP 8 BiajeHHE A3BIKOBLIMH CPEJICTBAMHU - YMEHHE SCHO. JJOIHYHO W TOUHO H3JIAldlh CBOIO 1O
3peHUs, MCIOJIB30BATh A/IEKBATHBIE S3bIKOBbIC CPE/ICTBA!
MIIP 9 BiajgeHHe HABBIKAMM [03HABATEIbHOM peIeKCHH KaK OCO3HAHMS COBCPIIACMBIN JICiiCTT

M MBICJIMTE/IbHBIX ITPOLECCOB, HX pe3yapTaToB H OCHOBaHMH, rpaHMIl CBOEIro 3HaHHWsA H HE3HAH K
HOBBIX [MO3HABATEIbHBIX 3a/1a4 U CPEeJICTB UX NOCTHIKCHHUS.

* npeoMemHbIX 0a306020 Kypca Mamemamuru:

[P(6)1 chopMHUPOBAHHOCTH MPEICTABICHHH O MATEMATHKE KaK HacTH MHPOBOH KYIIBTYPbI 1 M
MaTeMATHKH B COBPEMEHHOH LMBHIM3ALMHU, CIOCODAX OMMCAHMA SBJICHUH peaiLHOro Mipa
MaTeMaTHUECKOM SI3bIKE; )

[P(6)2 chOpMHPOBAHHOCTH MpPEACTABICHHH O MATeMaTHHYECKHX MOHSTUSAX KAk  BaWKIICHII
MaTeMaTHYECKHX MOJENSX, MO3BOSIONINX ONHCBHIBATH W H3y4aTh PA3HBIC ITPOLCCCLE i e
[HOHHMAaHHUE BO3MOKHOCTH AKCHOMATHYECKOIrO MOCTPOCHUA MATEMATHHCCKHX TeOpHii:



[IP(6)3 BnazeHue MeTONAMM JIOKA3aTENBbCTB W AITOPUTMOB DEIIEHHS. YMCHHC HX [PIAICHSH
MPOBOIMTE JIOKA3aTENIbHBIE PACCYKIECHHUS B X0OJIe PEIlICHHs 3a/1au;

[IP(0)4 BnaneHue CTAaHAAPTHBIMH IpPHEMaMH pEIIEHHsS PAUMOHAIBLHLIX W HPPAIHON LI
M0Ka3aTe/IbHBIX, CTENEHHBIX, TPUTOHOMETPUYECKUX YPABHEHMH M HEPABEHCTB. MX  CHCTCN
MCIIOJIb30BaHHE TOTOBBIX KOMIIBIOTEPHBIX IIPOrPAMM, B TOM YHKCIIE JUISi TOWCKA 11VTH PElCing |
WIUTIOCTPALIMK PELIEHUsS! YPAaBHEHUN U HEPABEHCTR;

ITP(6)S  chopMHUPOBAHHOCTH MpPEACTABICHNUH 06 OCHOBHBIX MOHATHAX MATEMATHUCCKOIO abli (173
MX CBOMCTBAax, BJaJECHHE YMEHHEM XapaKTepH30BaThb MOBEACHHE (YHKLMIT, HCHOIL 0Bl
MOJTyYE€HHBIX 3HAHUH JUIs ONUCAHUS M aHAJIW3a PEAIbHBIX 3aBUCHMOCTEH:

[TP(6)6 BnaseHHe OCHOBHBIMH MOHSTUSMHU O [JIOCKMX M [POCTPAHCTBEHHBIX | COMCTPHYC R
(urypax. MX OCHOBHBIX CBOMCTBaxX: C(OPMHUPOBAHHOCTH YMEHHS PACMO3ZHABATL [COMCTPIICCICHe

Gurypbl Ha 4Yeprekax, MOJEISX W B peajbHOM MHPE; MPUMEHEHHE H3VUCHHBIX CHOIC
reoMeTpuYeckuX GUryp v GopMys st pelieHUs] TEOMETPHUCCKUX 31t H 3a/ 1t C HIPARTI 10K,
COZIEPKAHUEM

ITP(6)7 chopMUpOBAHHOCTD TPEACTABICHUM O MPOLECCAX MU SBJICHUSAX. UMECIOLHX BEPOSTHOC THEI|
XapakTep, CTAaTUCTUYECKUX 3aKOHOMEPHOCTSX B PpPEWIbHOM MMPE. OCHOBHBIX  HOHATHSY

JJIEMEHTApPHOW TEOPUHU BEPOSITHOCTEH; YMEHUN HAXOAUTh U OLIEHUBATH BEPOSTHOCTH HACTYIIIICH %
COOBITHH B MPOCTEHIIMX MPAKTUYECKUX CHUTYalUsIX U OCHOBHBIE XapaKTEPUCTHUKH CIYUdiiHiIx
BEJIMYMH;

[1P(6)8 BiasieHHe HaBbIKAMM HCMOJb30BAHUS TOTOBbIX KOMIIBIOTEPHbIX [POIPAMM 1IpH PCICH
3az1ay.

* HPEOMEMHBIX P21YOIEeHHO20 KYPCa MAMEMAMUKU:

[IP(y)l  c¢hpOpMHPOBAHHOCTDL MpPEACTABICHHH O HEOOXOAMMOCTH JIOKA3aTENILCTB MPH 000CH OB
MaTreMaTHUYECKUX YTBEPHACHUH U POJIM AKCUOMATHKH B IPOBEACHUH JICJLYKTHBHbBIX PACCY AT (CHi

[1P(y)2 chopMHpOBAHHOCTL MOHATHHHOIO amnmapara o OCHOBHBIM pa3zjie/lamM Kypea MaTenarii
3HAHUM OCHOBHBIX TeopeM, (GOpPMYJI U YMEHHUS MX NPUMEHATh, YMEHHUS JIOKA3bIBATL TECOPCMBbL i
HaxOJWTh HECTAHIAPTHBIE CIIOCOOBI pELIEHHUS 3a/1a4;

[1P(y)3 c(hOpMHPOBAaHHOCTH  YMEHMH  MOJEIMPOBaTbH  peajbHble  CHTYalMH. — MCCIC/I0BAT,
[I0OCTPOEHHBIE MOJICITH, HHTEPIPETUPOBATH NOJIyUEHHbI pe3yJIbTar;

I1P(y)4 c(hOpMHUPOBAHHOCTb NPEACTABICHUH 00 OCHOBHBIX MOHSTHIX MATEMaTHYCCKOIO aHalhid i
MX CBOWCTBAaxX. BJIAJICHME YMEHHEM XapaKTepu3OBaTbh [OBEAECHHE (BDYHKIMH. HCrnom onai
MOJTyYEHHbIX 3HAHUM [UIs ONIUCAHUS M aHaJIN3a PEAIbHbIX 3aBUCHMOCTEH

MP(y)S BnazeHue yMEHUSIMH COCTaBIEHMsS BEPOATHOCTHBIX MOJEICH [0 YCAOBHIO 3l i
BbLIYHCIEHUS BEPOSTHOCTH HACTYIUIEHMs COOBITHH. B TOM 4Mcie ¢ npumencines  hop
KOMOMHATOPMKM M OCHOBHBIX TEOPEM TEOPHH BEPOSTHOCTEH; UCCICAOBAHMS CAYUARIBIN BC Tt
[0 UX pacipeaeieHHtIo.

JlnunocTHbIe pesynbrarel (JIP) peanusalnuu nporpamMMbl BOCTIHTAHHS.  ONMPE/IC/ICHIThIC droc oo
pea. ITpukaszos MunoGpHayku P® or 11.12.2020 N 712):

JIP 1 PoccuiicKyio rpakIaHCKyrO HACHTHYHOCTD, NATPHOTH3M, YBAKEHHE K CBOCMY HAPOILY. )y Bl
OTBETCTBEHHOCTH mnepes POJMHOM, ropaocTH 3a CBOH KpaH, CBOKO PoauHy. MPOLWIOE W HACTosLil
MHOTOHALMOHAIBHOrO Hapoaa Poccuu, yBaKeHHE rocy 1apCTBEHHBIX CHMBOJIOB (rep6. daar. rumi):
JIP 5 ChopMHPOBAHHOCTH OCHOB ~CaMOpasBUTHs M CaMOBOCIIMTaHMsA B COOTBETCTBHH
06LIEYEIOBEUECKMMHU LEHHOCTAMH M HCAIaMH TPAXKIAHCKOro 00LIECTBA: FOTOBHOCTL i ClIow iy

K CaMOCTOSITEJIbHOM, TBOPYECKOM M OTBETCTBEHHOH ACATE/ILHOCTH:

JIP 7 HaBblkM COTpYAHHYECTBA CO CBEPCTHMKAMM, JACTBMH MIAIUETO BO3PACTA. BIPOCILINE T
06pazoBaTebHOM, 0OLIECTBEHHO MOJIE3HOH. yue6HO-HCCIIEI0BATENLCKON., TIPOCKTHOM M APYIHA BH/ L
JIeATEIbHOCTH;



JIP'9 T'oTOBHOCTB M CIIOCOOHOCTL K 00pAa30BaHHUIO, B TOM YHCIIE CAMOOOPA3OBAHMIO. HA 1IPOTHACH 11
BCEH JKM3HM. CO3HATENILHOE OTHOINEHHE K HENPEepBIBHOMY O0PA3OBAHMIO KAK VCIOBMIO VCIICHIHoH
po(ecCHOHATBHOM U 00IIECTBEHHOM JEATENbHOCTH;

JIP 14 ChopMHUPOBAHHOCTH HKOJIOTMYECKOrO MBIIIJIEHUS, TOHUMAHUS  BIHSIHHS  COMMATLI
9KOHOMMYECKHX TPOLECCOB HA COCTOSHUE NPUPOJHON M COLMANBHOM Cpelbl; MpuodpeTeHne Ol
9KOJIOrO-HAINPABIECHHON JeSTeTLHOCTH.



2. CTPYKTYPA U COJAEP)KAHUE YYEBHOM JTUCIHUTIIJIMHBI

2.1. O0bem y4eOHOI JMCLMIIIMHBI ¥ BHAbI Y4eOHO# padoThI

Bua yuebHoi paborni

O0bem B yacax

O0bem obpa3oBaTe/bHOI NPOrpaMMbl y4eOHOH JHCUHHILIHHDI

300

B T.4. B popMe NPAKTHYECKOH MOAr0TOBKH

B L Y.

TCOPETHYECKOE 06yquHe

110

[MPAKTHYCCKUEC 3aHATHS
6 M.4 KOHMPOJIbHbLX pa60m

90

Camocmosmenvhas paboma

100

Hpome)lcyTquaﬁ aTrecranus
3K3aMCH

(39




2.2. TeMmaTHUYeCKHH NJIaH H coaep:xkanune yueoHoi aucunnmiannbl OO/.03 MaTemaTuka

HaumenoBanue ConepsxaHue yuebHOro Matepuana, 1abopaTopHbie H NPaKTHYECKHe Pab0OThl, CAMOCTOSITE/IbHAsA paboTa Ob6bem yacoB Yposenb
pa3aesioB U Tem 00yyaliHnXesi, KypcoBas paboT (NpoeKT) (eciu npedycmomperivl) OCBOEHHS
1 2 3 4
Paspen 1. Benenue 1
CopaepxkaHune yueOHOro maTepuasia
MaremaTHika B HayKe, TEXHHKE, JKOHOMHUKE. HHOPMALIMOHHBIX TEXHOJOTHAX U MPaKTHYECKOH nesaTenbHOCTH. Llenu [1P(6) 1,
M 3a[1a41 M3yUYeHHs MATEMAaTHKHU B YYPEXIEHUAX HAYalbHOTO H CPEIHEr0 NPOPECCHOHANLHOTO 00pa30BaHuA. JIP1,5,7,9, 14
Pasnen 2. Aarebpa
Tema 2.1. Copaepxkanune yueGHOro matepuasa 11
INoBTOpeEHue. Llenbie ¥ paunoHanbHele yucna. JlecTButenbHbie yncna. [pubnmkennbie Beryncienus. KomnuekcHbie yncna. Benvkas I1P(6) 1,
PasButue nousitust 0 | OTeyecTBeHHas BOiiHa B uMdpax. [MP(y) 2,
yuce. INpakTHYecKHe 3aHATHS. 4 JIP1,5,7,9, 14
ApudmeTrueckre IeHCTBHUS Hall KOMIUIEKCHBIMM YHC/IAMH, HAXOXKIEHHE NMPUOJIMKEHHBIX 3HAYEHHH BETMUHMH U
NOIrPeLIHOCTEH BbIYUCIEHHH (a0COMOTHON U OTHOCHTENILHO#), CDABHEHHE YHCIIOBBIX BbIpaXkKeHHH.
CamocTosiTeJbHasi paboTa 00y4aloUXCcs. 5
PelieHne KBaAPATHBIX YPAaBHEHHH U HEPABEHCTB. JIeHCTBUSA C KOMIUIEKCHBIMH YHMC/IaMH.
Tema 2.2 Copepxkanne yueOHOro MaTepuaa 30
Kophuu u crenenn v | Kopuu u crenenn. KOpHM HaTypaibHO# CTENeHH W3 uucia U UX cBOHCTBA. CTENEHH C palMOHAIbHBIMU MOKa3aTeNAMH, [TP(6) 2,
Jorapupmsl ux cBoicTBa. CTeneHu ¢ IeHCTBUTENbHBIMH NMOKa3aTeasiMu. CBOHCTBA CTENEHU C IEHCTBUTEbHBIM TOKA3aTEEM. MP(y) 2
IMpakTHYecKHe 3aHATHSA . JP 1,5,7,9,14
BbluuciieHye 1 cpaBHeHHe KOpHeil. BbinonHenne pacueToB ¢ paavkanamu. Haxox1eHne 3HaueHHii CTeneHen ¢ 6
palMoHabHBIMHU NokasaTelaMH. CpaBHEHHE CTeneHe.
Jlorapu¢m. Jlorapupm uncna. OCHOBHOE Jorapu(pMHUecKoe TOXKIECTBO. JeCATHYHbIE W HATypabHbIE JOrapU(pMBI.
[MpaBuna aeiicTBuii ¢ norapudpmamu. [lepexon k HOBOMY OCHOBAHHIO.
IMpakTHyecKHe 3aHATHS.
Haxoxnenue 3HaueHui jorapupma no npou3BOJIbHOMY OCHOBaHHIO. [lepexon 0T 0AHOro OCHOBaHHUS K APYTOMY. 6
Bbluncienue u cpaBHeHHe slorapu$moB. JlorapupMupoBaHHe ¥ MOTEHLIMPOBAHHE BbIPAKEHHH.
MpeoGpazosanne anrebpandeckux Bbipazkenuii. [IpeoOpasoBaHHe paUMOHAILHBIX, WPPALMOHAILHBIX CTETIEHHBIX, |
MoKa3aTesibHbIX U JJOrapuOMUUECKHX BbIPAKEHHH. ]
IMpakrnueckue 3aHATHS. [
[TpeoOpasosatis BbIPAKEHHH, COCPAKALIMX CTENEHH. PelliCHHE MPUKIAAHBIX 3a/1a4. 4 l
:‘ }F Kontposbtas paboTa no teme: 5 ‘
| | «llpevdpasosaHie mokasaTelbHbIX 1 J10rapuPMUUCCRHX BbIDAKEHUI». B .
l | CamocTositesibHas paboTa odyuaomnxces. 14
i | CBoiicTBa  CTEHNEHA € MPOM3BOJALHLIM  ACHCTBUTEILHLIM  MIOKa3aTeneM. [Mpcobpasosakiic  palMOHaNbHbIX.
" - | HPP‘(IHH(‘HJ LHBLIX C'ICHCHHL{I\. Irl(H\ {3aTeNTbHbLIX K l~“.i!W‘v’}“~‘¢I‘lCCKH.\’ BI;I[’)H'A\'CHH"'
~ Tema 2.3

Coaepaaiiie y1ieGHOI0 MatepHa.ia

30




Paauannas mepa yrina. BpawarenbHoe aBmkeHue. CHHYC. KOCHHYC, TAHIEHC M KOTAHI€HC YMCIa.

OCHOBHbIE TpUTOHOMeETpHYeckue ToxaecTBa. PopMysbl npuseneHus. DopMysibl ciaokeHds. DOPMYIbl YABOCHHSI.
Dopmynvt  nonosunnozo  yena. I1peobpa3oBaHHsi CyMMbl TPUTOHOMETPUYECKHX (GYHKLMIA B MpOM3BEIEHHE W
NpOM3BENEHHS B CYMMY. Buipasicenue mpueoHomempuueckux (hyHKyuil yepes manzeHc NON0BUHHO2O apeyMeHma.
IMpakTHyecKne 3aHATHs. PaJlnaHHbIi METOI H3MEPEHHS YIJIOB BPALLEHHS U CBA3b C IPapycHOi Mepoil. OCHOBHbIE 6
TPUTOHOMETPHYECKHE TOKAECTBA, HOPMYJIbI CIIOKEHHSA, YABOEHHs. NTpeodpa3oBaHUe CYMMbl TPHTOHOMETPHYECKHX
GyHKUMiT B pon3BeieHHe, Mpeodpa3oBaHne NPOU3BEIEHUS TPUTOHOMETPUYECKHX QYHKUHNH B CyMMY.

OcHoBbI
TPHTOHOMETPHH

[TpocrTeiiliie TPUroHOMETpUUECKHE ypaBHeHUS. [Tpocmetiuue mpueonomempuyeckue Hepasencmea. OOpaTHbie
TPUrOHOMETpHYECKHe GyHKUNH. APKCHHYC, aDKKOCHHYC, apKTaHTeHC YMca. 4
TMpakTuyeckue 3ausaTHs. [IpocTeiiline TPUrOHOMETPUYECKHE YPABHEHHS U HEPABEHCTBA.

OO6paTHble TPUTOHOMETPHYECKHE (YHKLMU: aDKCHHYC, ADKKOCHHYC, aDKTaHI€HC.
CamocrtositeibHast  pabora  oOywaiommnxes.  Dopmyabl  nonoBuHHoro  yria.  [Ipeobpa3zoBanus — CyMMbl 14
TPUTOHOMETPHYECKUX (GYyHKUMH B MPOW3BENEHHE M NPOW3BENEHUA B CYyMMY. BbipakeHHe TPHIOHOMETPHUUECKHX
(dYHKIMI Yepe3 TaHreHC MOJIOBMHHOTO apryMeHTa. PeleHnre TpMroHOMETpUYECKUX YPABHEHHIA.

CopepxaHue y4eOHOro matepHaa 16

Tema 2.4

DYHKUHH, HX
CBO#CTBA U rpaduKH.
CreneHHble,
nokasaTte/ibHble,
JlorapupmMuyeckHe 1

®yukuun. O6nacTb onpenesiieHHs M MHOXKECTBO 3Ha4YeHMil: rpaguk (yHKIMH, NOCTpoeHHe rpadukoB (yHKLMH,
3a/IaHHbIX pa3iuyHbIMU criocobamu. [Tpenen GyHkLMHU B TOuKe.
IpakTuyeckune 3ausiTust. [penen GyHKUNH B TOUKE. 6

I1P(6) 1,
ITP(y) 4,
JIP 1;:5:.7; 914

CBoiicTBa (PYHKUMH: MOHOTOHHOCTb.

YE€THOCTb, HEYETHOCTb, OIPaHUY€HHOCTb, MNEPHOAUYHOCTb. HpomemyTKM

TPHTOHOMeTpHYECKHE
pynkunn. ObpaTHbIe
TPHIOHOMETpPHYECKHE
pynkunn.

Tema 2.5

| Boiuncnierne npe:
| Coaepxanne yuehnoro marepuana

BO3pacTaHus M yObIBaHMA. HauOOJbIEE U HAMMEHbIIEE 3HAYEHHs, TOUYKH dKCTpeMyMa. I'paduueckas uHTeprnpeTauus.
[TpuMepbl  (yHKLMOHATBHBIX 3aBUCHMMOCTEH B pealbHBIX INpolleccax M ABJEHUAX. ApHpMeTHUYeCKHe Oonepauuu Haa
bynkumamu. CnoxHas GyHKUMS (KOMOO3ZULKSA).

TMpakrnyeckue 3ausTus. Mccnenoranne Gpynkunu. CBOHCTBA JIMHEHHOMN. KBaAPAaTHYHOM, KYCOYHO-JIMHEHHOM 1
npobHO- nuHelHoN GyHKuniA. Ytenue rpadhukoB GyHKIMH.

O6partnble pynkunn. Obnacme onpeoenenus u obnacme 3nadenuit obpamuou gynkyuu. I'pagux obpamuou dyrnxyuu.
TMpeo6pa3zoBanusi rpadpukoB. [lapanie/bHblii MEPEHOC, CUMMETPUS OTHOCHTENILHO OCel KOOpAMHAT M CHMMETpHs
OTHOCHTEJILHO Hauala KOOPAMHAT. CUMMETPHs OTHOCHMTENIBHO MpsIMOi y = X, PACTSHKEHHe M C)KaTHe BIOJb OCEM
KOOpIMHAT.

CreneHHble. MokasatelbHble, Jorapupmuyeckue H TpuroHomerpuueckue ¢GyHkuun. OnpenpeneHus GyHKUMA, MX
CBOWCTBA W rpa K.

OO6patHble TPUTOHOMETPHUECKHE (YHKLLHH.

Bknan coBeTckoro MmaremaTuka, nejarora. JOKTOpa ¢)H3MKO-M8’IC\18TM‘I€CKMX HayK B.JIL. Fonqapeuxo B pa3zBUTHC

NOHATHSA hyHKLMH

CamocTosiTesbhas pabora obyuatonincs
0B (pvHKLMEA B TOUke Haxoxkaenue obpathiix ¢yukuuii. [peobpazosanue rpadukos.




YpaBHeHuss u

PaBHOCHJIBHOCTBH YPABHEHHI, HEPABEHCTB, CHCTEM.

ﬂpa KTHYECKHE 3aHATHS.

[1pou3BOIHAs: MEXAHHYECKUI U TEOMETPHUYECKHI CMBICT MPOU3BOIHON. Y paBHEHHUE KacaTe/ibHOW B 001LEM BUIE.
[TpaBuna v hopmyibl anddepeHuMpoBaHUs. TabinLa NPOM3BOAHBIX NEMEHTAPHBIX QYHKIIMH.

[TpuMeHeH1e NPOU3BOIHON K MCCaea0BaHUIO (hYHKIMIA W NOCTPOEHNIO rpapUKOB. [Tpoussoonsie obpamuou hynryuu u

KomMnosuyuu pynkyuu. IIpumMepbl UCNOAb30BAHUA IPOU3BOIHON /U1 HAXOKAEHUS HAWITYYIIETO PELIEHHUS B PUKIIATHBIX
ya/lavax. Bropast npousBoHas. ee reoMeTpHicckuil U pusndeckuii cMbic. [TpuMeHeHne 11pOM3BOIHON K MCCACAOBAHUIO |
(vHKUMI M nocTpoeHnto rpadukoB. Haxou icHHe CKOPOCTH 18 poliecca, 3a1aHHOro hopmyioii i rpaguKoM.

[IpakTHyeCcKOoe NMpUIoKEHHE NMPOU3BOIHOM.
[TpaKkTHYECKHE 3AHATHH.
fccnenosanne GyHKIMI C MOMOLLBIO PO =0 IHOH. HaxokaeHue 1ianboablUero. HauMcth
IKCTPEMAllbHBIX 3HAUCHIH QYHKUHK

€10 3HAYCHHUA H

[1P(0) 4. 8,
HepaBeHCTBA PauuMoHajibHbl€, HPPAUNOHA/IbHBIE, N0Ka3aTe/IbHble, JOrapupMHUYEeCKHe H TPUTOHOMETPHYECKHE YPABHEHHSI H [MP(y) 2,
cucrembl. OCHOBHBIE MPUEMBI MX pELUEHUS (pa3/oKEHUE Ha MHOKHUTENH, BBEEHWE HOBbIX HEM3BECTHBIX, MOJICTAHOBKA, JIP1,5,7,9, 14
rpaduueckuii MeTos).
IpakTHYeCcKHE 3aHATHS.
Kophu ypaBHeHuil. PaBHOCHIbHOCTB ypaBHeHuid. [IpeobpazoBanne ypaBHeHHH. OCHOBHbIE NPUEMbI PELIEHUS
ypaBHeHHit. PelieHne cucteM ypaBHeHuit. [TokasatenbHele, JorapupMuyeckne, TPHroHOMETPUUECKHE YPABHEHHS U
HEpaBEHCTBA.
PauvonajibHble, MoKa3aTejibHble M Jlorapupmuyeckue  HepaBeHCTBA. OCHOBHbIE MNPUEMbl HX peLICHHS.
Ucnonb3oBaHHe CBOHCTB U rpadMKOB (YyHKUHH NPH pelleHWH YpPaBHeHHil M HepaBeHCTB. MeTON WHTEpBAOB.
M300pakeHre Ha KOOPAMHATHOM MJIOCKOCTH MHOKECTBA PEIIEHUH YDABHEHUH M HEPABEHCTB C [IBYMs MEPEMEHHBIMH H
MX CHCTEM.
IMpakTHYeCKHE 3aHATHS.
PeuieHue nokasarelnbHbIX, JIOrapuHMUUECKUX W IPOOHO-paLIMOHATIbHBIX HEPABEHCTB.
[lpuMeHeHHe MaTeMaTHYEeCKMX METOIOB /Ul pELIEHMs COJAEp)KaTelbHbIX 3a]ay W3 pasinyHblX oOnacTeil Hayku U
npakTHKH. MHTEepnpeTaums pesynbTara, yueT pealbHbiX OrpaHHYeHHH.
KoutpoabHas paGota no reme:
«PeuieHHe MoKaszaTesIbHbIX U JIOrapU(MHUYECKUX YPABHEHUH W HEPABEHCTB).
CamocTosiTesibHas paboTa 00y4aroLIHXCH. 12
Pelienne paLMOHAIbHBIX, MOKa3aTe/lbHbIX M JOrapUPMUYECKHX YPAaBHEHUH M HepaBeHCTB. TpPUrOHOMETpHYECKHE
ypaBHEHHUSI, TPUBOMMBIE K MPOCTEHILMM. N
Paznen 3. HAYAJIA MATEMATHYECKOI'O AHAJIM3A ]
Tema 3.1 Conepkanue y4yedGHOro matepHasa 24
Ipoun3Boanas.
[poussoaHas. [ToHsATHE O MPOM3BONHOI (yHKILIMH, €€ reoMeTpHYECKHii U Gu3nuecKuil cMbica. YpaBHEHHE KacaTelbHOM [1P(6) 2, 5, 9.
Kk rpauky ¢yHKuUMH. [Ipou3BOAHBIE CYMMbI. Pa3HOCTH, NPOU3BEAEHHUS, YaCTHOTO. [IpON3BO/1HbIE OCHOBHBIX [TP(y) 2,3.4.
3NeMeHTapHbIX (GyHKLHHA. JIP1,5,7,9, 14




KonuTposibhast pabdoTa no teme: -
« [pousBoaHas QyHKLUHH U €€ NPUITOKEHHs»
CamocrosiTesbHas paboTa 00yuarommxcs 12
3ajayy Ha HAXOXKAEHWE MPOM3BOIHbIX, Ha MocTpoeHHe rpadukos. [IpukiaaHble 3a1auu.
Tema 3.2 Copepkanue yueOHOro MaTepHaJ/a 20
IlepBooGpa3sHas u IMepBooOpa3Hass u uHTerpan. HeonpeneneHHbld WHTErpan W ero cBoicTBa. HenocpeacTBeHHOe MHTErpUpOBaHHE, [P 2.5,
MHTerpas. METO/I 3aMEHbI. MP(y) 2.4
IpakTuyeckune 3ausTus. Muterpan u neppoodbpasHas. JIP1,5,7,9. 14
OnpejaeneHHblii HHTErpajJl H ero reomMeTpHueckHii cmbici. OCHOBHbIE CBOWCTBAa OMpENENEHHOTO HHTerpaia.
[puMeHeHHe OnpeeeHHOTo WHTerpaa /Ul HaXOXIEeHHs TIIoNIaAX KpHBONUHelHON Tpaneunn. Dopmyna HetoTona—
Jle#iGHuua.
IpakTnyeckne 3auaTua. Popmyna Hetotona—Jleitbnuua. Haxoxaenue niowaneit KpUBOJIMHERHOH TpaneunHm.
[IpuMepbl PUMEHEHHU HHTErpaa B (U3MKE U FEOMETPHH.
IpakTHYeCKHE 3AHATHS.
[TpuMeHeHHe HHTErpaia K BBIYMCIEHHIO (PU3HYECKHUX BEJTMYHMH U IJIOLIAEH.
KonTponbhas paGota no teme:
«OrmpeneneHHbli MHTErPal U €r0 MPUIIOKEHHUS.
CamocTrosiTesibHasi paboTa o0y4yaroluxcs 10
3anauy Ha HaxXOKAEeHUe HHTerpanos. [IpukiaaHbie 3anauu.
Pa3znen 4 I'eomeTpusi
Tema 4.1 Coaepxanue yueOHOro MaTepHana 8
Ipsimbie n AKCHOMBI NJIAHUMETPHH. B3auMHoe pacnoJiokeHue ABYX NMPAIMbIX B NpocTpaHcTse. [lapamienbHOCTL NpsAMOR U ITP (©) 3. 6,
NJIOCKOCTH B niockocTH. ITapanienbHOCTh MIOCKOCTEN. MP(y) 1,
NpocTpaHCcTBe IMpakTHUyecKHe 3aHATHS. JIP1.5,7.9, 14
[Ipu3HakW B3aUMHOrO pacroiOkKEHHUs NPAMbIX. YTroj Mexay MNpsAMbIMH. B3aumHoe pacnosioxeHue NpsMbIX U
TUIOCKOCTEH.
[MepneHaANKYASIPHOCTL NMPAMOI M MJIOCKOCTH. [lepneHaukynap U HakJIOHHas. YToa Mexay NpsMoi W MI0CKOCTBIO.
JIByrpaHHblii yroi. Yrosn Mexay niockocTamu. [lepneHankynspHOCTb IBYX MIOCKOCTEH.
IMpakTHUecKHE 3aHATHSA.
PaccTosiHue OT TOYKH [0 MIOCKOCTH, YrOJ MEKIY NPAMOH W MIOCKOCTBIO.
‘
| Feomerpuueckne npeodpa3oBaHUsi MPOCTPAHCTBA: NApaJiebHbIii  NMEPEHOC, CHMMETPHS  OTHOCHTE/ILHO
NJ10CKOCTH
1 ‘LJ:[E[)VZ}HQCHMML‘ npoekTHpoBatue. /110wyaob opmoconaneiion npoekyuu. U300paske e npocTpaHcTBeHHbIN GHryp. |
" | CamoctosTeibhas paboTa odyuarnmxes
e 7_:7”}7’@91@ 3a.1a4. AKCHOMBI TulaHuMeTpud. DopMyJibl nlouaneii 10ckux guryp. ] ] ]
‘ Tema 4.2 . Conepwanne yuehHHoro matepmalia




MHOrorpaHHHKH.

Bepuuntbl, pebpa. rpaHu MHororpaHHuka. Paseepmka. Muozozpanusie yeavl. Buinykneie muococpannuxu. Teopema

[TP(0) 6,
H3mepenus B Dunepa. MP(y) 1,2,
reoMeTpHH. [pusma. [psmas u vaknonnas npusma. Ipasunbhas npusma. [Napamnenenunen. Ky6. JIP1.5.7.9. 14
[lupamupa. [paBuibHas nupamMuaa. Y cedeHHas nupamuaa. TeTpasap.
O6beM u ero uzmepenue. GopmyJibl 06beMa Kyba, MpAMOYrobHOIO napaiesienunea, Npu3mMbl, MUPamMmubl.
CummeTpuu B kKyDe, B napajuienienunese, B npusme U nupamuae. Cedenus Ky6a, NpU3Mbl M MMUPaMUIIbI.
[lpeacraBieHne o NpaBUIbHBIX MHOTOIpaHHHMKaXx (TeTpasap. Ky0, OKTa>ap, A0AeKadAp U MKOCAdIp).
TpakTHYecKne 3aHATHS.
PasnuuHblie BUAbI MHOrorpaHHUKOB. X u306panenus. CeyeHus, pa3sBepTKH MHOTOIPaHHMKOB. [11o1iaas noBepXHOCTH.
Bbiuucienune niowanei u o6beMoB.
CamocTosiTeJibHasi paboTa 00y4aromnXxcs. 5
3aj1auy Ha BLIYMCJIEHHE JIEMEHTOB MHOIOTPaHHUKOB, HaX0XkAeHHe oObeMa U Miolaneii noBepxHOCTH reOMETPUYECKUX
duryp.
Tema 4.3 CopepxkaHue yuebHHOro maTeprasa 6
Tena v nosepxHocTH | Llwtunap u koHyc. Yceuennwiti konyc. OCHOBaHMeE, BbICOTa, O0KOBas MOBEPXHOCTh, 0Opasyiowas, passeprka. Ocesble [TP(0) 6,
BpalleHHsI cevenus U ceveHus, napanenbHvle OCHOBAHUI). [MP(y) 1, 2,
DopMyJIbl IUIOLIAH MOBEPXHOCTEH IMIHHAPaA U KOHyca. PopMybl 00beMa LMJIMHIPA, KOHYCa. JIP1,5,7,9,14
lllap u cepa, ux cedenus. Kacamenvnas nnockocme k cghepe. @opmynbl o6beMa wapa U rioianu chepsbl.
IMono6ue Ten. OTHOLIEHHs MIOLIA/EH MOBEPXHOCTEH U 00beMOB MOA0OHBIX Ted. YHUCIO T MpHU BbIYMCIEHHH 00bEMOB
TeJ BpaLIEHHs.
IpakTuyeckue 3ausTus. [lnomane nopepxHocTH. Boluncaenue nioianei 1 00beMoB.
CamocrosiTe/ibHasi paboTa 00yyarLHXCs. 3
3anauy Ha BbIYMCIIEHHE YJIEMEHTOB TeJl BpallleHUsl, HAX0KAeHHe 00beMa U TUlolanei NOBEPXHOCTH TeJl BpaLeHHUs].
Tema 4.4 Cojaep:kaHne y4ueOHOro maTepHaa 10
Koopauuatbi u [IpsiMoyronbHas (1ekapToBa) CHCTEMAa KOOPAWHAT B NpocTpaHcTBe. DOpPMysia pacCTOSHUS MEX1y IBYMS TOYKaMM. [1P(6) 6,
BEKTOPbI VpaBHeHUs chepbl. miockocmu u NPAMOu. MMP(y) 1,2
MpakTHyeckue 3aHATHs. JlekapToBa CMCTEMa KOOPAMHAT B MPOCTPAHCTBE. Y PABHEHHE OKPYAKHOCTH. C(epbl, 2 JIP 1,5,7.9. 14
MJ10CKOCTH. PaccTosiHue MexKay TOYKaMH.
Bektopsl. Moaynb BekTopa. PaBeHCTBO BeKTOpOB. ClokeHHe BEKTOPOB. YMHOXKEHHE BeKTopa Ha uucno. Pasnoxenue
BEKTOpa MO HampaBlieHusM. Yron Mexay aAByms BekTopamu. [lpoekuus BekTopa Ha ocbh. KoopaunaTbl BekTOpa.
CkansipHoe npou3BeeH1e BEKTOPOB.
| MUcnonb3oBaHue KOOPAMHAT W BEKTOPOB MPH PELICHUH MATEMATHYECKHX M NPUKIIALHBIX 3a1ay )
L - TpakTuueckue 3ausThs. J[IeHCTBUS C BEKTOPaMH. 3a1aHHbIMK KOOpHHATaMu. CKanApHoe Npou3Be/IeHHe BEKTOPOB. |
L = | KowrtposnbHas pabora 110 Teme: «JIeHCTBUA Hal BekTOpamMm». - N
" | Camocrositenbhas pabora odyqawumxes. JIeHCTBUA Hal BEKTOpAMA - - e 6 )
I Pazgen S KomOMHATOPHKA. CTATHCTHKA H TEOPHS BEPOSITHOCTER - B - )
[ Tema 5.1 | Conepaanne yuehHOro vMarepnana o - e -
i JICMEHTbI (OCHOBHBIE TIOHATHS KOMOMHATOPUKK. 3anaun Ha NOACYET YWCIa Pa3MelleHHH. MepecTanorok. covetaHuit. Peinenne ' L NP6) 7.
KOMOHHATOPHKH it Ha nepedop sapiai o, @opmysia OuHona HboTora. CsoilcTad OHHOMHHAIBLHBIX KO

bibmumenTor. Tpeyronbiuk

IP(v) S

13




[Tackauns. [TpukianHble 3a1aum.
IIpakTHYecKHe 3aHATHS. PelieHne KOMOMHATOPHBIX 3a/1ay.

CamocTosiTelibHasi paboTa obyyalomuxesi. Pemenne KOMOMHATOPHbIX 3a1a4.

JIP1,5.7.9, 14

Tema 5.2
D1eMEHTbI TEOPHH
BEPOSATHOCTEH H
MaTEeMaTHYECKOH
CTATHCTHKH

CopeprkaHue yueGHOro maTepHaja

CoObITHE, BEPOATHOCTb COOBITHA, CIOXEHWE M yYMHOMKEHHe BeposTHOcTel. [ToHATHE O He3aBMCHMMOCTH COOBITHIA.
JluckpeTHas ciydailHas BeNWYMHA, 3aKOH ee pacnpeneneHus. YHcioBble XapaKTEPUCTHKH ANUCKPETHOMH CilyyaiiHON
BeJIMUMHBI. [TOHSTHE O 3aKOHE OOJNIBILINX YHCE.

IMpakTuyeckue 3ausTusi. Kilaccuieckoe onpenenenue BepostHocTH. [IpukiaaHbie 3a1aun.

[IpeacraBnenre AaHHbIX (TaGMMIBI, AWMAarpamMMbl, rpapukH), TeHepalbHas COBOKYMHOCTb, BbIOOpKa. cpelHee
apudmeTnyeckoe, MeaunaHa. [loHATHe O 3amayaX MaTeMaTHYEeCKOH CTAaTHCTHKH. PelleHMe NpakTHYecKMX 3ajad c
MpUMEHEHHEM BEPOSATHOCTHBIX MeTOIOB. [IpUKIaaHbIe 3a1auH.

Mcnonb30BaHHe CTATHCTHYECKUX NPUEMOB, METOIOB JUIS aHAIM3a OKPY KalOLIeH Cpe/ibl M €e OTAENbHBIX KOMMOHEHTOB.

TP(6) 7.
MP(y) 5.
JIP1,5,7.9. 14

CamocrosiTelibHasi paboTta obydalomuxces. Boluncnenne BepostHocTeil. [IpukiaaHbie 3a1a4uu.

Bcero:

200+100=300




3. YCJOBUS PEAJIM3ALIMU TPOTPAMMbI YYEBHOU JUCLIMITJIMHbI

3.1. Jlas peajM3allMd NPOrpaMMbl y4eOHOH IMCUMIUVIMHBI JOJUKHBI ObITL TIPEIYCMOTPEH I
cjlelylouMe crneuyaabHble NOMeIeHHs

Kabuner MaTeMaTHKy 1 MyJIbTUMEIHUHHOTO (KOMITBFOTEPHOTO) IIEHTPA.

O6opynoBanue yyebHOro kabuHera:

- I0CaJI0YHbIE MECTA MO KOJIMYECTBY 00YUYarOIIHXCsl,

- paboyee MeCTO npenoaBaTelis,

- HarjsHble MocoOMsl (KOMIUIEKThl Y4eOHBIX TAONHIL, MIAKATOB, MOPTPETOB BBIAAIOIIMXCSA YUCHBIX-
MaTeMaTHKOB U JIp.);

- HH(OPMALIMOHHO-KOMMYHHKATHBHbIE CPEICTBA;

- 9KpaHHO-3BYKOBBIE TOCOOHS;

- Oubnmoreynslit Gou.

3.2.1 OcHOBHBIE MeYaTHbIE H3JAHUSH

3.2.2 OcHOBHbIE 3J1EKTPOHHbIE H31aHHU

1. Anmamos III. A.. Konsirun FO. M., Tkauésa M. B. u np.

Maremaruka: ainrebpa ¥ Hadajla MaTeMaTH4YeCKOro aHalIM3a, TeoMeTpus. Aurebpa M Hayala
maremaTudyeckoro asamusa 10-11 kmacc. YueOHuk, ba3oBblii u  yriayOna€HHBIH  ypoBeEHb:
Mockga:[Ipocsemenne,2023r

https://media.prosv.ru/media/original images/cover-485563-web SWOLUKR.jpg

2. [loropenos A.B..

Maremaruka: anrebpa M Hayajla MaTeMaTHYecKOro aHanuza, reomerpus. ['eomerpus. 10-11 knacc.
Yuebuuk; Mocksa:[Ipocsemenue,2022r.

https://media.prosv.ru/media/original_images/cover-485572 ¢819t9z-web_jWdMjYR.jpg

3.2.3 JlonoJiHuTeIbHble HCTOYHHKH

3. Mepansx A.I'., Homuposckuit [I.A., IToaskos B.M./ Ilox pen. [Tonosnsckoro B.E.
Anrebpa. 10 knace. YueGuuk. YriuyOnéuueiii yposenb; Mockpa:[Tpocemenne.2023r.
https://media.prosv.ru/media/original_images/cover-112-0111-01.jpg

4 Mep3nsik A.T'., Homuposckuit [I.A., TTonsikos B.M./ Iloa pex. [logonbckoro B.E.
Anrebpa. 11 knacc. YueOHuk. YrinyOn€HHbIA yPOBEHb; Mocksa:[TpocBewienne. 20231
hitps://media.prosv.ru/media/original_images/cover-112-0112-01.jpg

5.Byry3os B.®., Ilpaconos B.B. / Ilox pen. Canoshudero B.A.. Maremaruka: ajrebpa W Havaia
MaTeMaTHUeCKoro aHaiuza, reomerpus. [eomerpus. 10 - 11 knace. Yuebuuk. baszosbii 1
yry6néunblityposun; Mocksa:IIpocsemenne,2022r.
https://media.prosv.ru/media/original_images/cover-485564 Felwk3T-web 7A8fcQFE.jpg




4. KOHTPOJIb U OUEHKA PE3YJIbTATOB OCBOEHMUSI
YYEBHOU JUCHUITJIUHBI

PesyabTaThl 00yueHus

f Kpurepuu ouenku

| DopmMbI U METObI OLIEHKH

3Hanus

3HaTh O MaTeMaTHKe KaK 4acTH
MHUPOBOH KYJBTYPBI H O MECTE
MaTreMaTHKU B COBPEMEHHOM
LIMBUJIM3ALIMH, O Crlocobax
OINMUCAHUS HA MATEMATHYECKOM
SI3bIKE SBJICHUH peasibHOTO MUpa

JleMoHCTpHpYET 3HAHUS
€rnocoOOB OMUCAHUS ABJICHUH
peasbHOro MHpa Ha
MaTEeMaTHUYECKOM SI3bIKE.
[ToHuMaeT 3HAYUMOCTH
MaTEeMaTHKH Ul Hay4HO-
TEXHUYECKOTO Iporpecca,
(bopMHUpYyeT OTHOLIEHHE K
MaTeMaTHKe KaK K YacTH
o011eyeIoBeYeCKoOM
KYJIBTYPBI

Y CTHBII orn poc'. .
TECTHUPOBAHHE.
Oecena- oOCyAICHHC.
HUHAMBUJIYAIbHOC
MPOEKTHPOBAHHE

3HaTb O MaTeMaTHYECKUX
IOHATHAX KaK O BAKHEHIIUX
MaTEMaTHYECKUX MOJIEIISIX,

| O3BOJISIFOLIMX OIMCHIBATH U

| M3y4YaThb pa3Hbl€ IPOLECCHI U

| ABJICHUS; 3HATb O BO3MOXHOCTSX
| AKCHOMATHYECKOTO MOCTPOCHHS
MaTeMaTHYECKUX TEOpUH

JleMoHCTpUpYeT 3HaHHsI O
MaTEeMaTHUYECKUX MMOHSATUIX
KaK BaXXHEHIIMX
MaTEeMaTHUYECKUX MOJCIINX,
[103BOJISIOLIMUX OIMUCHIBATH U
M3yyaThb pa3Hble NMPOLECCH] U
SIBJICHHUSI; TOHUMAET
BO3MOKHOCTH
aKCHOMAaTHYECKOTO
[IOCTPOEHHUSI MaTEMAaTUYECKUX
TEOPUi

YCTHBIH Orpoc.
TECTUPOBAHHE,
becena- obcyaCHHE.

MHAWBHLYILHOC

HPOEKTUPOBAHHKE

3HATh METOJIBI I0KA3aTeNbCTB U
INOPUTMBI PELLICHUS

JleMoHCTpHpYeT 3HaHUS
METOIOB JI0Ka3aTe/IbCTB U
QITOPUTMOB peLIeHUs

YCTHBIH onpoc.
TECTUPOBAHHC.
becea- obCyxICHHE.
UHIMBH/yaJIbHOC
MPOEKTUPOBAHHE

3HaTh CTAH/IAPTHBIE TPUEMBI
pelieHus pallMOHAIbHBIX U
MppalHOHAIbHBIX,
10Ka3aTeJIbHBIX, CTEIIEHHbIX,
TPUrOHOMETPHUYECKUX YPaBHEHHUH
¥ HEPaBEHCTB, HX CUCTEM

JleMoHCTpHpYET 3HaHHUA
CTaHJapTHBIX IPUEMOB
pelIeHUs] pallMOHAJbHbIX M
UppaALMOHATIBbHBIX,
[oKa3aTeJIbHbIX, CTENEHHBIX,
TPUTOHOMETPHUYECKUX
ypaBHEHUN M HEPABEHCTB, UX
CUCTEM

YCTHBIH orpoc.
TECTHPOBAHHE.
becena- 00CYKICHHC

3HaTh OCHOBHbIE [IOHATHS, HACH U
METO/Ibl MATEMATHYECKOT'O
aHajii3a

JleMoHCTpHpYyeET 3HAHUs
OCHOBHBIC [OHSATHH. HICH H
METOZOB  MaTreMaTH4yeCKOro
aHaju3a

YCTHBIN O11pOC.
FCCTUPOBAHHC.
Hecena- oOCyHICHHE

3HaTh OCHOBHBIE MTOHSATHS O
[1JIOCKMX M MPOCTPAHCTBEHHBIX
FCOMETPUYECKUX (PUrypax, HX
OCHOBHbIE€ CBOMCTBA;

Bianeer OCHOBHBIMH
MOHATHSIMH O IJIOCKUX H
[POCTPAHCTBEHHBIX
reoMeTpHUYECKUX (Urypax, ux
OCHOBHBIX CBOMCTBax

YCTHBIN onpoc.
TECTUPOBAHHE.
Oecena- 00CYKIECHHE

bnarb 0 Ipoleccax H sABJICHUSX,

JleMOHCTpHPYET  3HaHHs O

Y CTHBIH 011poC,




MMEIOLIMX BEPOSTHOCTHBIH
XapaxKTep, O CTATUCTHYECKHX
3aKOHOMEPHOCTSIX B peaibHOM
Mupe, 00 OCHOBHBIX MOHATHSAX
DJIEMEHTApHON TeOpHU
BEPOSITHOCTEH

mpoueccax M SIBJIEHMSX,
UMEIOUIUX  BEpOSTHOCTHBIHA
XapakTep,  CTATHCTHYECKHX
3aKOHOMEPHOCTSX B
peanbHOM MHpe. OCHOBHBIX
TIOHSITHSIX SJIeMEHTapHOH

TEOPUH BEPOSITHOCTEH

TECTUPOBAHHUEC,
Oecena- oOcyKaeHHe

3HaTh HHGOPMALIHIO O
He0OXOIMMOCTH JI0Ka3aTelbCTR
npu 000CHOBAHUH
MaTeMaTHYeCKUX YTBEPXKIEHUH H
POJIM AKCHOMATHKH B [IPOBEJIEHUU
JIEIlyKTUBHBIX pacCy i IeHHN

JleMOHCTpHpyeT 3HaHUS O
HEOOXOIMMOCTH
JIOKa3aTesbCTB MPH
000CHOBAHHUH
MaTeMaTHYECKUX
YTBEPXKACHUHN U pOIH
aKCHMOMaTHKH B [IPOBEJAEHUH
JIEIYKTUBHBIX PACCyICHHH

YerHbIi onpoc,
TECTUPOBAHHE,
becena- obcykienue

3HaTb IOHATUH annapar 1o
OCHOBHBIM pazjiesiamM Kypca
MATEMAaTHKH; 3HaTh OCHOBHbIE
TeopeMbl, HOPMYJIbI

JleMOHCTpUpYET 3HAHHUS
NOHATUHHOIO arrapara o
OCHOBHBIM pa3jiejiaM Kypca
MaTeMaTHKH; 3HaeT OCHOBHbIE
TeopeMbl, (HOPMYJIbI

YCTHBIH OI1poc.
TCCTUPOBAHHC.
Oecesia- 0OCyHICHHL

3HAThb OCHOBHBIE [TOHATHUS
MaTeMaTHYECKOIo aHajau3a U UX
CBOMCTBa

dopmupyer npeacTaBieHUs
00 OCHOBHBIX MOHSATHSIX
MaTeMaTHUYECKOI0 aHaju3a U
HMX CBOMCTBaAx

YCTHBIN OIpoc,
TECTHUpPOBAHHE,
Oecena- oOCyKIeHHE

Ymenusn

YMmeTh NPUMEHATH METOIABI
JI0Ka3aTeIbCTB U aTOPHTMBI
peleHusl, TPOBOINTh
JI0Ka3aTesIbHbIC PAacCyKICHHS B
X0Jle pellieHus 3a1au

[IpumeHnsieT MeTobl
JIOKa3aTebCTB U AJITOPUTMOB
peleHus

OueHka pe3yibTaToB
BBIMTOJIHEHUS MHJIMBH/IYA TLHOIO
3aJIaHusl, CAMOCTOSATEIIbHOI
paboThI. KOMITLIOTEPHOTIO
TECTUPOBAHHUS. KOHTPOIILHOM
paboThl

YMeTh petaTh pallHOHaIbHbIE U
UppalHOHAJIbHBIE,
[10Ka3aTesIbHble, CTENIEHHbIE,
TPUIOHOMETPUUYECKHE ypaBHEHUS
¥ HEpaBEHCTBA, UX CUCTEMBI,
MCIOJIB30BaTh TOTOBbIE
KOMIbIOTEPHBIE TPOrPAMMBI, B
TOM YHCJIe JJIsl TOUCKA I1yTH
peLeH s 1 UILTIOCTPALMH
pelleHUs] ypaBHEHUH U
HepaBeHCTB

JleMOHCTpHPYET yMeHHE
peliaTh palioHalbHbIE H
HUppalioHaJIbHBIE,
MOKa3aTeIbHbIC, CTEEHHbIE,
TPUTOHOMETPUYECKHE
ypaBHEHHsI U HEPABEHCTBA, UX
CHCTEMBI, UCIIOJIb3YET
rOTOBbIE KOMIIbIOTEPHBIE
[pOrpamMMBl, B TOM YHCJIE U
MOWCKA IYTH PELIEHUS U
HJUTIOCTPALIMK PELIEHUs
ypaBHEHHUH ¥ HEPABEHCTB

OueHka pe3yibTaros
BBIMOJIHEHMST MH/IMBH/LY A/ L1010
3aIaHusl, CaMOCTOSTCIIbHOM
paboThl, KOMITLKOTEPHOIO
TECTUPOBAHUsL, KOHTPOJIbHOM
paboTel

| YMeTb pacrno3HaBaTh Ha

depTeKax, MOJE/sAX U B peallbHOM
MHpE F€OMETPHUUECKHE (PUTYPbI
IIPUMEHSATDH H3YUYEHHbIE CBOMCTB
reoMeTpudecKux QUryp u
(hopMyI1 Ui peLIEHHs]
reoMEeTpPUYECKUX 3a/1a4 U 3aj1a4 €
[IPAKTHYECKUM COJEPKAHUEM

PacrosHaeT reoMeTpuiIeCcKHe
(Gurypbl Ha YepTeKax,
MOJIEJIAX U B pEalbHOM MHpE,
IPUMEHSET U3yYEHHbIE
CBOMCTB r€OMETPUYECKUX
¢Guryp u Gopmyi 1
pelIeHHs] TEOMETPHYECKUX
3a]a4 1 3a/a4 ¢

OueHKa pe3y ibTaTon
BbITOJHCHMSE MHMBHLY&ILHOT U
3a[@Hmusl, CAMOCTOS TCIbHOH
paboThI, KOMITLIOTEPHOTO
TECTUPOBAHHS. KOHTPOJIbHOMH
paboThI




NPAaKTHYECKUM COAEpIKaHUEM

YMeTh HaXxOJMTh U OLEHUBATD
BCPOSATHOCTH HACTYIJICHHS

| COOBITUH B MPOCTEHIINX

PaKTHYECKUX CHTYaLMsX U
OCHOBHbBIE XapaKTePUCTHKH
C1y4alHbIX BEJTMYMH

JleMOHCTpHpYeT ymeHune
HAaXOJMTh U OLICHUBATh
BEPOSITHOCTH HACTYIUIEHHs
COOBITHH B MPOCTENUIINX
[IPAKTUYECKUX CUTYAIHMSIX U
OCHOBHBIE XapaKTEPUCTUKH
CIIy4alHbIX BEJIMYUH

OtueHka pe3ynnTaTon

BBIITOJTHCHUS HHJIMBH YA ILHOT O
3aZlaHUs. CAMOCTOATECIIHLHOM
pa6OTbI. KOMINBIOTEPHOTI'O
TECTHPOBaHHs

YMeTh H0Ka3bIBaTh TEOPEMBI U
HaXOIUTb HECTAHAAPTHBIC
C11ocoObl peuI€Hus 3aaa4

IIOKaZ}bIBaeT TEOPEMBI u
peuacTt 3aJla4yu
HECTaH1apTHBIM Crocoobom

OrueHka pe3yibTaTtos
BBIIIOJIHEHUS UHAMBHYAILHOIO
3aJlaHusl. CaMOCTOSATEIILHOI
paboThl. KOMITBIOTEPHOTO
TECTUPOBAHHUS., KOHTPOJILHON
paboThbl

YMeTb MOZIENIUPOBATh peajibHbIE
CUTYallMH, UCCIIE/IOBATh
MIOCTPOCHHBIE MOJIEJIH,
MHTEPIPETHPOBATH MOJYYEHHbIN
pe3yJbTaT

Pemaer 3aJauu (o)
IPAKTHYECKUM COZCPIKaHHEM

Onenka pe3ysabTaToB
BBIIIOJHEHHS] HHIMBHILY A ILHOT O
3aJlaHusl, CAMOCTOSTENILHOM
paboThl, KOMITLIOTCPHOIO
TECTUPOBAHUS

YMeThb XapaKkTepH30BaTh
nopejieHue (GpyHKIHH,
UCII0JIB30BAaTh MOJIyUYCHHbIE
3HAHMS JIs ONMCAHUs M aHaIu3a
peayibHBIX 3aBUCHMOCTEMN

XapakTepu3syeT MoBeJieHHe
GbyHKUIMR

[IpumensieT mosiyueHHbIe
3HAHMUS TSI OITUCAHUS U
aHaJlM3a peajbHbIX
3aBUCUMOCTEHN

OneHka pe3yibTaToB
BBINOJIHEHUS] HH/IMBU/TIYaJ I LHOIO
3aJJaHUsl, CAMOCTOSITE/IbHOM
paboThl, KOMIILIOTEPHOTO
TECTHPOBAHMUSI

YMeTh COCTaBJISATh
BEPOATHOCTHBIC MOJICJIH 110
YCJIOBHIO 3aJ1a4U U BBIYHCIIATH
BEPOATHOCTH HACTYIJICHHUSA

f COOBITHH, B TOM YHCIIE C

[IpUMeHeHHeM (HopMyII
KOMOHMHATOPUKU U OCHOBHBIX
TEOPEM TEOPUU BEPOSTHOCTEH;
MCCIIeI0BaTh CllyyaiHble
BEJIMYMHBI [0 UX PaCIpeesICHUIO

JleMoHCcTpHpyeT yMeHHe
COCTaBJISATh BEPOSITHOCTHbIE
MOJIEJIH 110 YCJIOBHIO 3aJ1a4d U
BBIYMCIISITH BEPOSITHOCTH
HaCTYIJIEHUs] COOBITUH, B TOM
YUCIIe C IPUMEHEHUEM
(bopmy1 KOMOMHATOPUKHU H
OCHOBHBIX TEOPEM TEOPHH
BEPOSATHOCTEH; HccIe0BaTh
clly4yaiiHble BEJIMUUHBI [0 UX
pacnpeieIeHUIO

OueHka pe3y/ibTaToB
BBINTOJIHEHUS UHIIUBHU1YAJIbHOT'O
3aJIaHHUs. CAMOCTOSITEJIbHOMN
pa6OTbl. KOMIIBKOTEPHOI'O
TECTUPOBAHU A

HaBbiku

BnaneTs HaBbIKAMHU
UCIIOJB30BaHMs FOTOBBIX
KOMITBIOTEPHBIX TPOrPaMM IIpH
pelIeHuy 3a1a4y

Bnaneer HaBbIKaMK
UCIOJIb30BaHHUsl TOTOBBIX
KOMITBIOTEPHBIX ITPOrPAMM
MpU PELIEHUH 3a1a4

O1eHKa pe3ysibTaToB
HCIOJIb30BaHUsl TOTOBDLIX
KOMITBIOTEPHBIX [IPOIPAMM [1PH
pelIeHnH 3aaad




