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1 MACHOPT PABOYEN TPOT'PAMMBI YYEFHOI'O IIPEMETA
OVIIY. 01 «<MATEMATHUKA»

1.1 O6aacTh NPpUMEHEHHUSs] IPOTrPaAMMbI

Pabouas mporpamma ydeOHoro mpeamera «MartemaTtuka» SBISI€TCS YacCThIO
IPOrpaMMbl MOATOTOBKH CIIELMAIMCTOB CpeIHEro 3BeHa B coorBercTBUH ¢ PI'OC
cpeaHero oo1ero oopa3oBaHus

1.2 Mecro y4yeOHOro mpeamMera B CTPYKType NPOrpaMmbl NMOATOTOBKH
CIEeHAJMCTOB CPEAHEro 3BeHa:

Yueonpii mpenmer OVIIY.01 «Marematnka» OTHOCHUTCS K JUCITUTUIMHAM
0011e00pa3oBaTeIbHON MOATOTOBKY U U3y4aeTcsl Ha YriTyOJIeHHOM YpOBHE.

1.3 Ieau m 3axa4yu y4eOHOro mpeaMera — TpPeOOBAHHUS K pe3yJbTaram
O0CBOCHHS y4eOHOI0o nmpeaMmera:

Henn:

C(OPMUPOBAHHOCTh ~ NPEJACTABICHUH O  COLNUAIBHBIX, KYJIBTYPHBIX U
UCTOPUYECKUX (PAKTOpax CTAHOBJICHMSI MAaTEMaTUKU U UHPOPMATHUKHY;

c(OpMUPOBAHHOCTH OCHOB JIOTHYECKOT'0, AITOPUTMUYECKOTO U MaTEMaTHYECKOTO
MBIIIJICHUS;

C()OPMUPOBAHHOCTh YMEHHM MPUMEHSTH IOJyYEHHbIE€ 3HAHUSA HpPU PEIICHUU
pa3IMYHBIX 33134,

c(OpMHPOBAHHOCTH MPEACTABICHHUI O MaTEMATUKE KaK YaCTH OOIIEUETOBEYECKOM
KYJbTYpbl, YHUBEPCAIbHOM $A3bIKE HAYKH, IO3BOJIAIONIEM OINUCHIBATH M H3y4yaTb
peanbHbIE MPOLIECCHI U SIBJICHUS;

OcBoenue comepxkanusi yueOHoro mpenmera «Marematnka» oOecrieunBaeT
JOCTH)KEHHE 00YUAIOIIMMHUCS CIEAYIOIIHNX PE3YJIbTATOB:

JINYHOCTHBIE  pe3yJbTAaTbl OCBOCHHMSI OCHOBHOW  00Opa3oBaTe/IbHOH
NMpOrpamMMmsbI:

1) cpopmMupoBaHHOCTb MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAayKd U OOLIECTBEHHOM NPAKTHKH, OCHOBAHHOTO Ha JIUAJIOre
KYJIbTYp, a TakXKe pazIu4HbIX (OpM OOIIECTBEHHOIO CO3HAHHS, OCO3HAHUE CBOETO
MECTa B MOJIMKYJIBTYPHOM MHPE;

2) chopMHPOBAHHOCTH OCHOB CAMOPA3BUTHUS U CAMOBOCIIUTAHUS B COOTBETCTBUU
c oOmIeYenoBeUYeCKUMU IIEHHOCTSIMH U HJeallaMd TPaXKAaHCKOro OOIIeCTBa;
TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSITEIbHOW, TBOPYECKOM M OTBETCTBEHHOMU
NEeSTENbHOCTH;

3) TonepaHTHOE CO3HAHME U MOBEJAEHUE B MOJUKYJIBTYPHOM MHpE, TOTOBHOCTD U
CIIOCOOHOCTH BECTH JUAJIOT C APYTUMHU JIFOJIbMHU, TIOCTUTaTh B HEM B3aUMOTIOHUMAaHHMs,
HaXOQuTh OOIIME WEeNHM MU COTPYAHUYATh [JIi MX JOCTHXKEHHS, CIOCOOHOCTH
NPOTUBOCTOSITh  WMJACOJIOTMM  OKCTPEMHU3Ma,  HallMOHaIM3Ma,  KceHodoouw,
JUCKPUMUHALMA 10 COLUMAJIbHBIM, PEJIUTHO3HBIM, pacOBbIM, HalUOHAJIbHBIM
MIPU3HAKaM U JIPYTUM HETaTUBHBIM COLIMAJIbHBIM SIBIICHUSIM;

4) HaBBIKM COTPYJHUYECTBA CO CBEPCTHUKAMM, JIE€TbMHM MIIAJIIIErO BO3pPACTA,
B3pOCIBIMH B 00Opa3oBaTeNbHOM,  OOIIECTBEHHO  TMOJIE3HOW,  y4eOHO-
HCCIIEI0BATENbCKOM, TPOSKTHOM U APYTMX BUIAX ACSITEIbHOCTH;



5) rOTOBHOCTH M CIIOCOOHOCTH K 00pa30BaHMIO, B TOM YHUCIIE CaMO00pa30BaHUIO,
HAa TMPOTSDKEHUMM BCEH JKU3HM; CO3HATEIBHOE OTHOIIEHHE K HENpPephIBHOMY
00pa3oBaHMIO KaK YCJOBHUIO YCHENIHOW MNpodecCHOHANbHOW U O0OIEeCTBEHHOU
NEeSTENBHOCTH;

6) ACTETHMYECKOE OTHOIIEHHWE K MHpPY, BKIIOYas ACTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, OOIIECTBEHHBIX OTHOIICHU;

7) oco3HaHHBINM BBIOOp Oyayiied mnpodeccuu W BO3MOXKHOCTEH peaau3aruu
COOCTBEHHBIX >KU3HEHHBIX TJIAHOB; OTHOLIEHHE K MPO(ECCHOHATBFHON JAESITENTbHOCTH
KaK BO3MOXXHOCTH Y4acTHs B PEIICHUU JIMYHBIX, OOIIECTBEHHBIX, TOCYIaPCTBECHHBIX,
oOIIEeHAlMOHAIBHBIX MPOOIIEM;

MeranpeamMerHble pe3yJbTaThbl OCBOEHHUSI OCHOBHOW 00pa3oBaTebHOM
NpOrpaMMbI:

1) ymeHue caMOCTOSATEIBHO OMPENEIATh LEIH ACSITENFHOCTH M COCTABIISATH TJIAHBI
JESITEIbBHOCTH; CAMOCTOSITENIbHO OCYUIECTBIIATh, KOHTPOJIUPOBATh U KOPPEKTUPOBATH
JESTeNIbHOCTh, HMCIOJb30BaTh BCE BO3MOXHBIE PpECYpChl ISl JOCTHIKEHMS
MOCTaBJICHHBIX II€JIEd M pealin3allii IJIAHOB JIEATEIbHOCTH; BbIOUpATh YCIEUIHbIE
CTpaTEeTUH B Pa3IUYHBIX CUTYaIIUSX;

2) yMeHHE TMPOAYKTUBHO OOIIATbCA W B3aUMOJCICTBOBATH B Ipoliecce
COBMECTHOH AESATENbHOCTH, YUUTHIBATh NO3UIMH APYTUX YUYACTHUKOB JAESITEIbHOCTH,
3¢ (deKTUBHO pa3peniaTb KOH(PIUKTHI,

3) BHajgeHUWE HaBbIKAMU I[103HABATENIbHOM, Yy4e€OHO-MCCIIEIOBATEIbCKON U
MPOEKTHOM JESATENbHOCTH, HABBIKAMHU pa3pelieHus MpodsieM; CIOCOOHOCTh U
TOTOBHOCTh K CaMOCTOSATEILHOMY IMOMCKY METOJOB PEIICHUs MPAKTUYECKUX 3aJ]ad,
MPUMEHEHHUIO Pa3JIMYHbIX METOIOB MIO3HAHNS;

4) TOTOBHOCTH M CIOCOOHOCTH K CaMOCTOSITENIbHOM WH(OpPMAIIMOHHO-
MO3HABATENBHON [IEATENHHOCTH, BIAJCHUE HABBIKAMHU IOJYYCHHUS HEOOXOIUMON
MHpOpMAIMU U3 CJIOBapei pa3HbIX TUIOB, YMEHHUE OPUEHTUPOBATHCSA B Pa3IMUHBIX
UCTOYHMKAX HWHPOpMAINKM, KPUTHYECKA OLICHUBAaTh W  HMHTEPIPETHUPOBATH
MH(POpPMaIUIO, IOTYYAEMYIO U3 Pa3IMYHbIX HCTOUHUKOB;

5) BIa/ieHUE SA3bIKOBBIMH CPEACTBAMU - YMEHHE SCHO, IOTHYHO U TOYHO M3JIaraTh
CBOIO TOUKY 3PEHUS, UCTIOJIb30BaTh a/ICKBAaTHBIE SI3bIKOBBIE CPEJICTBA;

6) BiajzeHWe HaBBIKAMHU TO3HABaTeIbHOW pedIeKCHMH Kak OCO3HAHUS
COBEpIIaeMbIX JEHCTBHUI U MBICIMTEIBHBIX IIPOLIECCOB, X PE3YJIHTATOB U OCHOBAHMI,
TpaHUI] CBOETO 3HAHWS W HE3HAHMS, HOBBIX MO3HABATENBHBIX 33/1a4 M CPEACTB HX
TOCTHKCHHSI.

IIpenmeTHbie pe3yJibTAThl H3yUeHHs 00Pa30BaTEJIbHOI MPOrPaMMBbI:

1) chopMHPOBAHHOCTH MPEACTABICHUH O MaTeMaTHKEe KaK YacTH MHPOBOM
KyJIbTYphl U O MECTE€ MAaTeMAaTHKH B COBPEMEHHOW IMBWJIM3AIMU, O CIOCO0ax
OMMCAHUS HA MATEMATHUUYECKOM SI3BIKE SIBIICHUI peaIbHOTO MUPA;

2) chopMHpPOBAaHHOCTH MPEACTABICHUNH O MAaTEMaTHYECKHX IOHATHAX KaK O
BOKHEHIINX MATEMATUYECKUX MOJIETISIX, O3BOJISIIOIINX ONMUCHIBATh U U3y4aTh Pa3HbIE
IPOLIECCHl M SIBJICHHS; NMOHMMAHUE BO3MOXXHOCTH aKCHOMAaTHYECKOIO MOCTPOEHUS
MaTeMaTU4YECKUX TEOPHIL;



3) BJIaJeHUE METOJAMH JOKAa3aTeJbCTB M AJITOPUTMOB PEHICHHS, YMEHHUE HX
IPUMEHSTh, TIPOBOAUTH I0Ka3aTEIbHbIE PACCYKICHUS B XOJ€ pEUICHUs 3a/1ay;

4) BrIaJicHWE CTaHIAPTHBIMH TNPUEMAaMU  PEIICHUS  PAMOHAIBHBIX U
UPpaLlMOHATBHBIX, TOKA3aTEeIbHbIX, CTENEHHBIX, TPUTOHOMETPUUYECKUX YPABHEHHUU U
HEPABEHCTB, UX CUCTEM; UCIOJIb30BaHUE FOTOBBIX KOMITBIOTEPHBIX MPOTPAMM, B TOM
YUCJIe 1JIs1 TOMCKA MY TH PEeLISHUs U MILTIOCTPAIIMU PEIICHHs] ypaBHEHU N U HEPABEHCTB;

5) chopMUPOBAaHHOCTh MPEACTABICHUNH 00 OCHOBHBIX MOHATHAX, HIEAX H
METOJIaX MaTeMaTUYECKOTO aHaJIN3a;

6) BIaJCHWEC OCHOBHBIMH TOHATHSAMH O IUIOCKHX M TIPOCTPAHCTBEHHBIX
TreOMETPUYECKUX (PUTypax, UX OCHOBHBIX CBOWCTBAX; C(HOPMHPOBAHHOCTH YMCHHSI
pacmo3HaBaTh Ha YEPTEKAX, MOJACIISAX U B pEaTbHOM MUPE T€OMETPUUYECKHAE (DUTYPHI,
MPUMEHEHNE U3YyYEHHBIX CBOMCTB T€OMETPUUICCKUX (HUTyp u HOpMys I PEIIeHUS
TCOMETPUYECKUX 3a7a9 U 33/1a49 C IPAKTHICCKUM COJICPIKAHUEM;

7) chOpMHUPOBAHHOCTh MPEICTABICHUH O MpOIECCaX U SABJICHUAX, UMCIOIIUX
BEPOSITHOCTHBIN XapaKTep, O CTATUCTUUECKUX 3aKOHOMEPHOCTSIX B pe€aIbHOM MUpE, 00
OCHOBHBIX TOHSTHUSX JJIEMEHTAPHON TEOPUU BEPOSTHOCTEH; YMEHHI HAXOIUTh U
OIICHUBATh BEPOSITHOCTH HACTYIUJICHUSI COOBITUH B MPOCTEHIIMX MPAKTUYECKHX
CUTYaIMsIX U OCHOBHBIC XapaKTEPUCTUKHU CITyYalHBIX BEJTUYMNH;

8) BnajeHue HABBIKAMH UCIIOIB30BAHMUS TOTOBBIX KOMITBIOTEPHBIX IIPOTPAMM IIPH
pEIICHUH 3a7a4;

9) chopMUPOBAHHOCTH MPEICTABICHUA O HEOOXOAMMOCTH JOKa3aTeNbCTB MPU
000CHOBAaHUN MATEMAaTUYCCKUX YTBEPKIACHHA W POJU aKCHOMATHKUA B TIPOBEICHUU
JIEAYKTUBHBIX PaCCYKICHUMN;

10) chopMHpOBAaHHOCTH MOHATHIHOIO arapara 1o OCHOBHBIM pasjeiiaM Kypca
MaTeMaTHUKH; 3HAaHWH OCHOBHBIX T€OpeM, (OPMYJ M YMEHUS UX MPUMCHSTH, YMEHUS
JOKa3bIBaTh TEOPEMBI U HAXOUTh HECTAHAAPTHBIC CIIOCOOBI PEIICHUS 3314,

11) chopMHPOBAHHOCTh ~ YMEHHUH  MOJICIUPOBATH  pCallbHbIC  CUTYAI[HH,
MCCJIeI0BATh MOCTPOEHHBIE MOJIEIHN, MHTEPIIPETUPOBATD MOJTYUCHHBIN PE3yIbTaT;

12) chopMHpOBaHHOCTD pEeACTaBIICHHI 00 OCHOBHBIX MOHATUSIX
MaTEMaTUYECKOTO aHalu3a M MX CBOMCTBAaX, BJIAJICHUE YMEHHUEM XapaKTepU30BaTh
noBejieHue (DYHKIIHMM, UCTIOIB30BAHNE TOTYUYCHHBIX 3HAHUN JIJIST OTIMCAHUS U aHaN3a
pEAbHBIX 3aBUCUMOCTEN;

13) BnajieHre YMEHHUSAMH COCTaBJCHHS BEPOSATHOCTHBIX MOJIENEH IO YCIOBHUIO
3alayd W BBIYMCJICHUS BEPOSTHOCTH HACTYIUICHUS COOBITHIA, B TOM YHCIIC C
npuMeHEHHuEM (GOopMyJT KOMOMHATOPUKH W OCHOBHBIX TEOPEM TECOPHUU BEPOSTHOCTEH;
UCCJICIOBAHUS CITyYalHBIX BEJIMUMH IO X PACTIPEICICHUIO.

1.4 PexomeHayeMoOe KOJIUYECTBO YACOB HA OCBOEHHE MPOTrPAMMBbI Y4€0HOTI' 0
npeaMera:

MaKCHUMaJbHOU yueOHOU Harpy3ku oOydatomierocs 234 yacos,

B TOM YHCIJIE:

00s13aTeIbHON ayTMTOPHOM yueOHO Harpy3ku oOydaromierocs 234 4acos;



2 CTPYKTYPA U COAEP KAHUE YYEBHOI'O IIPEIMETA

2.1 O6beM yueOHOTro nmpeaMera U BUAbI Y4eOHOH padoThl

Bux yueOHoit padoThl O0bem
4acoB

MakcuMmanbHasi yueOHasi HArpy3ka (Bcero) 252
Oo0s13aTeIbHAA ayAUTOPHAA y4eOHAasl HAarpy3Ka (Bcero) 234
B TOM YHCJIC:
JIEKIINU 26
MPAKTUYECKUE 3aHATUS, U3 HUX: 208
KOHTPOJIbHBIE paOOThI 20
I[Ipome:kyTouHAs aTTeCTALMS
B (hopme auddepeHnrpoBanHoro 3adera (1 cemectp)
B (hopme sx3amena (2 cemectp) 18




2.2 TemaTH4yeCKHil IVIAH M coJepkaHue yueOHoro npeamera «MaremaTuka

HaumeHoBaHue Conep:xaHue yueOHOIro MaTepuaa, NPaKTHYeCKHe 3aHATUS Ob6bem
pa3/iesioB M TeM 4acoB

1 2 3
Pa3zpean 1. Yucsa v BbIpaKeHUs 12
Copneprxanue yueOHOTo MaTepuaa 12

1 ‘ Beenenue. JleiicTBHS HAJ YMCIaMU U BBIPAKCHUSIMH. 2

[IpakTHyeckue 3aHsATHS 10

1 JleWicTBUs HaJ yuciiaMy, NpUOIMKEeHHbIe BbuucieHus. [IporeHTsl. 2

2 YpaBHEHMsI, HEPABEHCTBA, CUCTEMBI. 2

3 ODYHKIMH, UX CBONCTBA U rpauku 2

4 | Pemenue NpUKJIAIHbBIX 33/1a4. 2

5 K.P. Ne 1 2

Pazpea 2. Kopuu, crenenu u jjorapudgmbi 44
Copneprxanue yueOHOro MaTepuaia 44

2 KopHu 1 cTeneHu ¢ paiMoHaJIbHbIM MOKa3aTeNIeM, UX CBOMCTBA 2

3 Jlorapugmsl 1 X CBOWCTBA. 2

[TpakTHueckue 3aHsTH 40

6 ITpeoOpa3oBaHue anredpanvyeckux BbIPAXKEHUH. 2

7 [IpeoOpa3oBaHue pallMOHAIBHBIX, HPPALMOHAIBHBIX, CTEIEHHBIX BBIPAXKEHUH. 2

8 Brruuciienue u cpaBHeHHe KopHel. BbllogHeHne pacueToB ¢ paJuKalaMH. 2

9 Pemenue nppanyoHanbHbIX YpaBHEHHM 2

10 | Pemenue uppannoHaibHbIX YpaBHEHUH. 2

11 | PemeHue uppaliiOHaJIbHBIX YpaBHEHUH. 2

12 | Pemenue uppanroHaIbHbIX HEPABEHCTB. 2

13 | IIpeobpazoBaHue BbIpasKEHHUM, COJEPIKALINX CTEIICHH. 2

14 | Crenennas QyHKIHSL. 2

15 | KP.Ne?2 2

16 | IlokazarenpHast QyHKITHSI. 2

17 | Pemenue noka3arenbHbIX YPaBHEHUH. 2

18 | PemeHne moka3areIbHBIX HEPABESHCTR. 2

19 | Beuucienue v cpaBHEHHE Jorapru(MoB. 2




20 | Jlorapudmuueckast GyHKIHS. 2
21 | Pemenue norapuMu4IecKux ypaBHCHUM. 2
22 | Pemenne norapu)MUUECKUX YpaBHEHUH. 2
23 | Pemenue sorapu)MUIECKUX HEPABEHCTB. 2
24 | Pemenue jorapu)MUYECKIX HEPABEHCTB. 2
25 | KP.Ne3 2
Pa3znen 3. OCHOBBI TPUTOHOMETPHUH. 46
Coneprkanue ydeOHOro MaTeprasa 46
4 OCHOBHBIE TIOHSATHS TPUTOHOMETPHH U (POPMYIIBI. 2
5 Tpuronomerpuieckre GyHKIUHN, YypaBHEHHS, HEPABEHCTBA. 2
[TpakTHueckue 3aHATHS 42
26 | PaguaH, OCHOBHBIE TOXKIECTBA. 2
27 | OcHOBHBIE TOXKIECTBA. 2
28 | ®opMysbl IPUBEACHUSI. 2
29 | ®opMyBl CIIOKEHUS M ABOWHOTO apryMEHTa. 2
30 | ®opMyITbI TOJIOBUHHOTO apTyMEHTA. 2
31 | IlpeoOpa3oBaHre CyMMBI B IPOM3BEICHUE U MIPOU3BEICHHS B CyMMY. 2
32 | IlpeoOpa3oBaHre TPUTOHOMETPUUYECKIX BBIPAKECHHH. 2
33 | IlpeoOpa3oBaHe TPUTOHOMETPUUYECKIX BBIPAKEHHH. 2
34 | CpoiictBa u rpaduk QyHKIHMIA CHHYC U KOCHHYC. 2
35 | CpoiicTBa 1 rpauk QyHKIMNA TAHTEHC U KOTAHTEHC. 2
36. | [IpeoOpa3oBanwms rpagKoOB. 2
37 | ObparHble TpUTOHOMETpUYECKHE (HYHKIINU. 2
38 | Ilpocreiimine TPUTOHOMETPUUECKUE YPABHEHHUSL. 2
39 | TpuroHomeTpu4ecKkue ypaBHEHHUS. 2
40 | TpuroHOMeTpUYECKHE YPaBHEHUS 2
41 | PemeHue ypaBHEHHIA. 2
42 | TpuroHOMeTpHUECKHE HEPABEHCTRA. 2




43 | KP Ne 4 2
44 | Pemenue 3a/1a4 MaTeMaTUYECKOM JIOTUKU U KOMOMHATOPUKH. 2
45 | Pemenue 3a1a4 TEOpUA MHOXKECTB M KOMOMHATOPUKHU. 2
46 | 3aueTHoe 3aHSATHE. 2
Pazpgen 4. I'eomerpus. 30
Coneprkanue ydeOHOro MaTepuasa 30
6 Axkcuomsl ctepeomeTpuu. [lapamieabHOCTh B TPOCTPAHCTBE. 2
7 [leprieHAUKYISAPHOCTH B TPOCTPAHCTBE. 2
[IpakTuyeckue 3aHATHS 26
47 | AKCHOMBI CTEPEOMETPHH. 2
48 | [TapamaenbHOCTh MPSMBIX. 2
49 | IMapayienbHOCTh MPSMOU U IIIOCKOCTH. 2
50 | IlapamiaenbHOCTD ITIOCKOCTEH. 2
51 | Pemenue 3amau. 2
52 | IlepneHauKYIsp ¥ HAKIIOHHAS K TUTOCKOCTH. 2
53 | Yron Mexay mpsiMoi U TUIOCKOCTBIO. 2
54 | Teopema o Tpex NepHEHANKYIApaX. 2
55 | Teopema o Tpex nepreHauKyIspax 2
56 | Teopema o Tpex neprneHIAUKYIApax 2
57 | Yroa Mexny II0CKOCTSMHU. 2
58 | M3oOpaxeHne MpOCTPAHCTBEHHBIX (QUTYP. 2
59 | IlocTpoeHue cedyeHnit MHOrOIpaHHHUKOB. 2
Pazpgea 5. KoopanHaTtbl 1 BeKTOPBI B IPOCTPAHCTBE. 14
CopepxaHne yaeOHOTo MaTepuana 14
8 | KoopamHats! 1 BEKTOPHI B POCTPAHCTBE. 2




IIpakTueckue 3aHsATUs

60 | IlpumeHeHnEe KOOPAMHAT K PEIICHHIO 3a]1a4. 2
61 | JlelicTBHs C BEKTOpaMH, 33JaHHBIMU T€OMETPUYECKH. 2
62 | JleficTBus Ha/l BEKTOpaMH, 3aJAHHBIMH B KOOPJIMHATAX. 2
63 | CransipHOE MPOU3BEICHHUE BEKTOPOB. 2
64 | Pemenue 3anau 2
65 | KP.Ne 5 2
Pazgean 6. MHOrorpaHHMKHU U KpyIJble Tejia 28
Copepxanue yueOHOT0o MaTepuana 28
9 MHoOrorpaHHHUKH. 2
10 | Tena BpamieHwus. 2
[IpakTrueckue 3aHATHS 24
66 | IIpu3ma. 2
67 | [Napamienenume. 2
68 | ITupamuna. 2
69 | [Mupamwuna. 2
70 | YcedeHHas nmupaMuja. 2
71 | Pemenue 3amauy. 2
72 | KP.Ne 6 2
73 | Humaaap. 2
74 | Konyc. 2
75 | YceueHHBIH KOHYC. 2
76 | [ap. 2
77 | KontponpHas pabota Ne 7 2
Pa3nea 7. Hauaja maTeMaTH4eCKOro aHAJIM3a 28
CopepxaHre yaeOHOT0 MaTepuana 28
11 ‘ [Ipenens! pyuxuuii. [lpon3BoaHas U ee NpuMeHEHHe. 2
[TpakTudeckue 3aHsATHS 26
78 | Ilpenensl pyHKIUH. 2
79 | ®opmynsl guddepeHnnpoBaHmsl. 2
80 | Ilpou3sBoiHasi MPOU3BEACHHMSL. 2




81 | [IpomsBomaHas aApodH. 2
82 | IlpousBoaHas CIIOXKHOW (PYHKITUH. 2
83 | MexaHu4yecKHii U TeOMETPUYECKHIA CMBICI TPOU3BOJIHOM. 2
84 | Beruncienve mpon3BOIHBIX. 2
85 | MOHOTOHHOCTB M 9KCTPEMYMBI (DYHKITHH. 2
86 | HambGonbiiee u HanMeHbllee 3HAYCHNUE (DYHKITUU HA OTPE3KE. 2
87 | UccnenoBanue pyHKITMU C TOMOIILIO MPOU3BOTHOM 2
88 | Uccrnenoanme GpyHKImiA 1 moCTpoeHUE TPadUKOB. 2
89 | Pemenue 3axauy. 2
90 | K.P.Ne 8 2
Pasnean 8. HHTerpa u ero npuMeHeHmne 16
Cogepxanue yueOHOro MaTepuaa 16
12 | MonsTre nepBooGpasHoii, HHTErpan i ero IPUMEHEHHE. 2
[IpakTrueckue 3aHATHS 14
91 | IlepBooOpa3Has U HEONPEACICHHBIN HHTETPAI. 2
92 | MeToJ IOJICTAHOBKYU B HEOIPEISIICHHOM HHTETpalIe. 2
93 | Brruncnenue omnpeneneHHoro uarerpaita. ®opmyna Hetotona—IJleitbHuna. 2
94 | IlpumeHeHne HHTETPaJIA K BBIYUCICHNAIO (PU3NYECKUX BEJTMUHH. 2
95 | Beluncnenue miomaaei GUryp ¢ moMoIblo ONpeeIeHHOro HHTerpaja. 2
96 | IlpumeHeHne HHTETpaIa K BRIYMCICHUIO TUIOIMAAeH Guryp. 2
97 | KonrponbsHas padota Ne 9 2
Paznea 9. DJieMeHTbl KOMOMHATOPUKH, TEOPHH BEPOSITHOCTEl, MATEeMAaTH4Y€eCKOIl CTATHCTUKH. 16
Copepxanue yaueOHOTO MaTepHana 16
13 | ®opmynsl komOuHaTOpUKH. BepositHocTh. CTaTHCTHKA. 2
[TpakTryeckue 3aHATHS 14
98 | Kiaccuueckoe ornpeneneHrne BeposITHOCTU. Berarcnenne BeposTHOCTE!. [Ipukiiaqabie 3aaaqm. 2
99 | IlpencraBieHue YUCIOBBIX JaHHBIX. [[pUKITIaTHBIE 3a/1a9H. 2
100 | TToBTopenue. Ypasuenus. HepaBenctBa. CHCTEMBI. 2
101 | IMoBTOpenue. ['eomerpus. 2




102

IToBropenue. ®ynkuuu. [Iponssonnasa. Murerpai.

103

K.P.Ne 10

104

O0o011aro1Iee 3aHATHE

Bcero:

234




3 YCJOBUS PEAJIM3AIIMNA PABOYEN ITPOT'PAMMBI

3.1 TpeboBanus
o0ecrneYeHnIo

K MHHUMAJILHOMY

YYEBHOTI'OIIPEIMETA

MAaTCPHAIBHO-TCEXHUYCCKOMY

Peanuzanus nporpamMmbl JUCHUIUIMHBI TpeOyeT HaMU4uusl y4eOHOTO KaOMHeTa

MaT€MaTUuKU.

KommuiekT Mebesu 1ist yueOHOT0 mpouecca:

mocaao4HbIC MECCTa

110

KOJIMYECTBY  OOYyYarOMIMXCA,

pabouee MecTO

npenojaBaresis, 10CKa KiacCHas, KOMIUIEKT y4eOHO-HArJISTHBIX MOCOOUN — TaOJIUIIbI,

IIJIaKaTHhI.

4 KOHTPOJIb 1 ONEHKA PE3YJIBTATOB OCBOEHUA YYEBHOI'O

KOHTpOJII) 151 OIICHKa

pe3yJIbTaTOB

HPEIMETA

OCBOCHMU

npecamMeTa OCYIICCTBILICTCA

IMPCIIoAaBaTCJICM B IIPOLCCCC IIPOBCACHUA IIPAKTUICCKUX 33HHTPII?I, YCTHBIX OIIPOCOB,

TCCTUPOBAHUA,

TEKYIIET0 KOHTPOJISI, KOHTPOJIBHBIX PaboT.

a TaKXKC BbIIIOJIHCHU O6y‘{aIOHII/IMI/IC}I IIMCBMCHHBIX 3aIIaHI/Iﬁ

Pe3yabTaThsl 00yueHus
(yCBOEHHbIE 3HAHUS,

OcBoeHHBbIC YMEHHS,
YCBOEHHbIE 3HAHUS

OcCHOBHbBIE MOKA3aTeJIN
OLICHKH Pe3yJbTaTOB

OCBOEHHbIE€ YMEHH) 00y4eHus
-c(pOpMHUPOBAHHOCTh dopMUpoOBaHUE -[IOHUMAET 3HAYEHHE
MPEJICTABICHU O  Ma- | IOHATHUS POJIM M MECTA | MATEMATHKH  JUJII  MHPOBOM
TEMaTUKE  KaK  4YacTU | MATEMaTUKU B | KYJbTYpPBbI u
MHUPOBOW KYJIBTYPhl UM O | COBPEMEHHOM  MHpE, | MpodhecCuoHaIbHOM
MECTE€  MAaTeMaTUKA B | YMEHHS ONMUCHIBATh HA | ACATEIIBHOCTH;
COBPEMEHHOMU LIHUBU- | MATEMATUYECKOM - AMEET 3HaHus O crmocobax
JTU3alMA, O  CIOco0ax | si3bIKe SBJICHUSI | ONTMCAHUS Ha
ONMCAHUS Ha MaTeMa- | peajJbHOro MUpa MaTeMaTH4YECKOM A3BIKE
THUYECKOM SI3BIKE SIBJICHHU SIBJICHUM PEAIbHOrO MUpa
peasbHOro MUpa
- chopmupoBanHOCTh | DopMuUpoBaHue - 3HA€T OCHOBHBIC TOHATHUS U
NPEACTABICHU O  Ma- | IPEACTaBICHUS 0 | mpoLecC  MaTeMaTH4YECKOIO
TEMAaTUYECKUX  MOHSATHUSIX | MATEMATUUYECKHUX MOJICTTUPOBAHUS,

Kak 0 BOKHEUIIINX | MOHSATHUSIX, - 3HA€T U YMEET NPUMEHSTH

MAaTeMaTHYECKNX MOJEISIX,
ITO3BOJIAIOIIMX OIMCHIBAThH
M Uu3y4yaTb pasHbIE IIPO-
L[ECCBI 51 SBJICHUS;
IIOHUMAHUE BO3MOXKHOCTH
AKCUOMAaTHYECKOTO

MTO3BOJISTFOLITUX
ONUCBHIBATh U H3y4aTh
pa3Hbie TMPOIECCH U
SIBJICHUS.

OTIpENICIICHHUS, aKCUOMBI,
TEOPEMBI ONPEAEIAEMBIX
MIOHATUH, TEOPEM

- TNOHUMAHUE BO3MOYKHOCTHU
AKCMOMATUYECKOI0 IOCTpOe-
HUSI MATEMAaTHUYECKUX TEOPUI




MTOCTPOCHUS MaTeMaTH-

YECKUX TEOPUU

- BIAQJEHHUE  METOAAaMU | yCBOCHHUE METOJOB | - TIOHMMAaeT CyTH Mare-
JI0KA3aTEIIbCTB U | JOKa3aTeIbCTB U | MATHYECKUX JOKA3aTEIbCTB
aIrOpUTMOB pPELIEHNUS; | pEIICHUs;  Pa3BUTHE | - 3HAET aJTOPUTMbI PEUICHUS
YMEHUE WX NPUMEHATh, | YMEHHUS UX NPUMEHSTH | 33/1a4;

MIPOBOJIUTH JI0Ka3a- | B XOJI€ PEIICHU 3a/1a4d | - NOPUMEHSET  pa3JInYHbIC
TEJIbHBIE paccyxIeHus METOJbl  JOKA3aTeIbCTB U
XOJI€ pEIICHHUs 3a1a4 pelIeHus 3a1ay;

- c(hOpPMHPOBAHHOCTH | pa3BUTHE  TPEJCTaB- | - TMOHUMAET W 3HACT CYTh
IIPEACTABICHUN O | IeHUsI O HEOOXOIM- | AKCHUOM,

HEOOXOIUMOCTH  JI0Ka3a- | MOCTH JOKa3aTeNbCTB | - IIPUMEHSET AKCUOM
TEJILCTB MPU OOOCHOBAHUU | IIPU 000CHOBAHUU | CTEPEOMETPUU B  PEIICHUU
MAaTeMaTU4YECKUX YTBEPK- | MATEMAaTUYECKUX 3384 U JI0Ka3aTeJbCTBE
JEHUM W pOJIM aKCUOMa- | yTBEPKICHUMN TEOpEM

TUKA B TPOBEICHUU Jie-

JYKTUBHBIX PaCCYKJICHUN

- chopMHpPOBaHHOCTh | DOPMUPOBAHUE  3HA- | - 3HAET OMNPEACJIECHHUS IO

MOHATUMHOIO armapara Io
OCHOBHBIM paszzenaM Kypca
MaTE€MaTHUKH; 3HAHUH
OCHOBHBIX TeopeM, (hopmy
U YMEHUS UX MPUMEHSITH;

YMECHUS JIOKAa3bIBaTh
TEOPEeMBl M HaXOJHTh
HECTAHJAPTHBIC  CITIOCOOBI

pellIeHus 3a7a4

HUH OCHOBHBIX TE€O-
peM, hopMyI1 U yMEHUE
ux IpUME-HSITh,
HaXOJIUTh He-
CTaHJaPTHBIC CIIOCOOBI
pelieHus 3a1a4

OCHOBHBIM pasliejlaM Kypca
MaTEMaTHKU:

- 3HA€T OCHOBHBIC TCOPEMBI,
bopmybl

- IPUMEHSIET UX MPU PEIICHUN
pacUeTHBIX 3a7a4 OCHOBHBIX
pa3aesioB Kypca MaTEMaTHKH;
- YMEeT JIOKa3bIBaTh TEOPEMBI
U HaXOAWTh HECTaHJIAPTHHIC
CITOCOOBI pelieHus 3a1a9

- BJIaJICHHUC CTaHAAPTHBIMH

pUEMaMH peneHns
palMOHAIBHBIX W UpPpALU-
OHAJIbHBIX, IIOKa3aTellb-

HBIX, CTENEHHBIX, TPUTOHO-
METPUYECKUX YPAaBHEHUH U
HEPAaBEHCTB, WX CHUCTEM;
UCIIOJB30BaHUE  T'OTOBBIX
KOMIIBIOTEPHBIX IIPOTPaMM,
B TOM YHCIIE Ui TOMCKA
IIyTH peleHns "
WUIIOCTPALlMA  pELIEHUs
YPaBHEHUH U HEPABEHCTB

@opMHUPOBAaHUE  yMeE-
HUW IPUMEHATH CTaH-
JNapTHBIE TPUEMBI pe-
HIEHUS PALIMOHAIb-HBIX
U UPpALMOHAIb-HBIX,
IIOKA3aTEJIbHBIX,

CTEIIEHHBIX, TPUIOHO-
METPUYECKUX YypaBHE-
HUW U HEPABEHCTB, UX
CUCTEM; HCIIOIb30BaTh
TOTOBBIE KOMIIBIOTEP-
HBIE IIPOIPAMMBI, B TOM
4y cie 1A IOUCKa Iy TH
peLieHus U ui-
JIOCTPALMU  PELICHUs

- 3HAET OMpEICICHUS KOPHS,
CTEIEeHH, JIorapudma Juca;

- 3HAaeT OCHOBHBIE CBOMCTBA
KOpHsI, CTEMeHH, Jiorapupma
JHUCIa;

- 3HA€T OCHOBHBIC TPHUTOHO-
MeTpudeckue (QyHKIUHU yria,
WX CBOMCTBA U ()OPMYIIBI;

- 3HAET OCHOBHBIC TIPHUEMBI
npeoOpa3oBaHus MaTEeMaTH-
YECKHUX BBIPAKECHU;

- 3HaeT OCHOBHBIC METObI
pElIeHUs paIOHAJBHBIX |
UppaIMOHaNbHBIX,  IOKa3a-
TEJNBHBIX, CTETICHHBIX, TPHUTO-




YpaBHEHUM 51
HEPaBEHCTB

HOMETPUUYECKUX YPaBHEHHUH U
HEPABEHCTB, UX CUCTEM;

- yMeeT IPOBOJIUTH
IPAKTUYECKUE PACUETHI IO
peoOpa30BaHUIO U
HaXO0XJICHUIO 3HAYCHUM
BBIPAXXCHUU, IIPUMEHSS
dbopmyHL, coZiepIKaIlne
CTeMeHH,  JorapupmMel U
TPUTOHOMETPHUYECKHE

(GYHKIIMHM, UCHONB3YS TpHU

HEOOXOJMMOCTU CIIPaBOYHBIC
MaTepualbl, IPOCTCHUINIHNE BbI-
YUCIUTEIbHBIE  YCTPOWCTRA,
KOMITBIOTEPHBIC ITPOTPAMMBbI;
- pemaeT  paruoHaIbHBIC,
IIOKa3aTeJIbHBIE, jorapud-
MHYECKHE, TPUTOHOMET-
pUYECKHe ypaBHEHMUS.

- c(hOpMUPOBAHHOCTH
MPEICTABICHUM 00
OCHOBHBIX UCSIX U METO/IaX
MaTeMaTHYECKOTO aHaln3a,
MOHSATUAX W WX CBOMCTBAX;

BIIAJICHUE yMEHUEM
XapaKTepHU30BaTh
MOBEJICHHE byHKINH,
UCITIOJIb30BAHUE

MOJyYEHHBIX 3HAHUW I
ONMCAaHUs W  aHalu3a
pEaIbHBIX 3aBUCUMOCTEN

dbopmupoBaHue mpea-
CTaBJ€HUsI 00 OCHOB-
HBIX HJIESIX U METOJIax
MaTeMaTU4YECKOTro
aHajv3a, MOHATUSAX U
UX CBOWMCTBAX; YMEHUMU
XapaKkTepru30BaTh
noBefieHNe QyHKIIUN

- 3HAeT NOHATHSA (YHKIIHH,
CITOCOOBI ce 3aJlaHus,
OCHOBHBIC CBOMCTBa 5
XapaKTEPUCTHKN (QYHKIIUN |
METOJIBI UX OTIPEICIICHUS;

BUJIBI DJIEMEHTAPHBIX
byHkuik w  ux rpaduky;
npeoOpa3zoBaHus rpaduka
dynkmy;

- 3HAeT TOHATHS TIPOU3-

BoAHOUW U nuddepenmmana
dbyHKIIMK; TIEpBOOOpA3HOU U
HEOIPEIEeTICHHOT0 HHTETPaa;
OTIpEICNIEHHOTO WHTErpana u
METOJIbI €TI0 BEIYHCIICHUS,

- ¢dopmynupyer  mpaBuUiia
nuddepeHupoBanus u
IPUMEHSIET Ta0IUILIbI

IPOU3BOJIHBIX M HMHTETPAJIOB
AJIEMEHTapHBIX (PYHKITUN;

- 3HAaeT TEOMETPUYECKUU U
MEXaHUYECKUU CMBICJI
IIPOU3BOIHOM;

- yMeeT CTpouTh rpadux
byHKIIMU




- c(hOpMHUPOBAHHOCTh

YMEHUMN
pealibHbIE

MOACINPOBATH

CUTyalluu,

HCCIICA0BATh ITOCTPOCHHLIC

MOJICIIH,

MHTEPIIPETUPOBATH
MOJIyYEHHBIA PE3YJIbTAT

dbopmupoBaHue
YMEHHSI MOJICTTHPOBATh
peaIbHbIC  CHUTYalluH,
MCCIICJIOBATH
MIOCTPOCHHBIC MOJIETIH,

- 3HACT IIOHATHUA
MaTEMaTHYE€CKOMN MOJCIN H
mponecca MaATCMATHUYICCKOI'O

MOACIIMPOBAHU,

-YMCCT HaXOIUTb
HpI/I6JII/I)KCHHI)IC 3HAa4YCHUA
BCINYHUH u IOrpCIHOCTH

BBIYUCIICHUN (a0COJIIOTHON M
OTHOCUTEJILHOM); TMPOBOJUTH
NpUOTMKEHHBIE BBIYUCIICHUS
¢ oMot nuddepenmmana

dynxumy;
- COCTAaBJIACT YPaBHCHUA
KacaTeJpHOM K  rpaduky

(GYHKIIUY B TOUKE;
- pelaeT MpUKJIaaHbIe 3a/1a9u

HAa HaxoXXJeHHUE HauOOJIb-
IIETO u HaWMEHBIIIETO
3HAYCHUI byHKIUH;
BEIUWCIICHHE IUIOIIAIEN

I0CKUX GUryp, 00b€MOB Te
BpaIllEHUsI, NyTH, IPONACH-
HOTO TOYKOM, C IIOMOIIBIO
OIPEIETEHHOTO UHTETPAIIA,

- peleHue 3ama4
IIPAKTUYECKOU Hampas-
JIEHHOCTH I10 CTEPEOMETPUH

- BJIaCHHC
IIOHATHUAMHU O

OCHOBHBIMH
IINIOCKUX H

MPOCTPAHCTBEHHBIX
reOMETPUYECKUX (PUTypax,

X OCHOBHBIX

CBOMCTBAX;

c(hOpMHUPOBAHHOCTH
YMEHUS paclio3HaBaTh Ha
yepTekax, MOJCIIX H B

peaibHOM

MUpE

reoMeTpuyeckue (QuUrypsr;

MIPUMEHEHHE
CBOMCTB

uryp m

HN3Y4YCHHBIX

TrCOMETPHUSCKUX
bopmyn s

pemcHusl TreoOMCTPHICCKHUX

3agad u
MMPaKTHYCCKUM
COACPKAaHUEM

3aaaqd C

OBJIQJICHUE 3HAHUSIMU
00 OCHOBHBIX MOHSTH-
AX O IUIOCKHX U
POCTPAHCTBEHHBIX

reoOMEeTpUYecKux  (pu-
rypax, HUX OCHOBHBIX
CBOMCTBax; copmu-
pOBaHHbBIE YMEHUSI
pacno3HaBaTh Ha 4ep-
TeXax,yMEHUSIMHU TPHU-
MEHSITh W3YYCHHbIC
CBOWMCTBA  I€OMETpPHU-
yeckux (uryp u dop-
MyJdbl IS pElIeHUs
r€OMETPUYECKHX 3a7a4
M 3ama4y C [paKTH-
YECKUM COZIep>KaHuEM

-pacro3HaeT U u300pakaeTr Ha

yepTekax u MOJIEIIAX
IPOCTPAaHCTBEHHBIE  (OPMBI;
MHOTOTPaHHUKH U Tela
BpaIlCHMS;

-3HAET TIOHATHSA  «JJTMHAY,
«yTOI», «TITIOIIABY,

«O0BEMY; SAMHUI] U3MEPEHUS
IUIONIAIA, 00BEMA;

- 3HaeT (HOpMyJbl, TEOPEMBI,
MPU3HAKH, HEOOXOIUMBIE IS
HAXOXKJIEHUSI TEOMETPHUUECKUX
BEITUYMH;

-peaer IIPOCTENIINE
CTEepEOMETPUUECKHE 3a/1a4 U
3aayd ¢ TPaKTUYECKUM
coJiepKaHuEM




- c(hOpMHUPOBAHHOCTh
MPEICTaBICHUM 0
mpoleccax W - SBJICHHSIX,
MMEIOIINX BEPOSTHOCTHBIN

XapakTep, 0
CTaTUCTUYECKUX

3aKOHOMEPHOCTSIX B
peaibHOM MUpE, 00
OCHOBHBIX MOHSATHUAX
AJIIEMEHTAPHON TEOpUHU
BEPOSTHOCTEN; YMEHHU

HAXOAWUTh W  OILICHUBATh
BEPOSITHOCTA HACTYILICHUSA
COOBITHII B MPOCTEUIINUX
MIPAKTUYECKUX CUTYALUSIX U
OCHOBHBIE XapaKTEPUCTUKHU
CIIy4alHbIX BEJIMYNH

dbopMupoBaHuEe TIpell-
CTaBJEHUSI 00 OCHOB-
HBIX TIOHATHSIX OdJie-
MEHTapHOU Teopuu
BEPOSITHOCTE; U OCHO-
BHBIE XapaKTEePUCTHUKU
CIIyYalHBIX BEJIIMYNH

- TIOHMMAaeT  COJEpXKaHUs
OCHOBHBIX MTOHSITUN U 3aKOHOB
aJIeMEeHTapHON TEO-puu

BepOHTHOCTGﬁ )41 MaTce-
MaTHYECKOM CTaTUCTHUKH,

- 3HaeT npocTeime
bopMyIbI TEOPHUH
BEPOSTHOCTEN;

- HAXOJIUT IO TAHHOMY 3aKOHY
pacnpeneneHuss JUCKPETHOU

CIIy4anHOU BEJIMYMHBI
CpelHue YHUCJIOBBIC
XapaKTePUCTUKU

- BIIQJICHUE YMEHUIMU
COCTaBJICHUSI

BEPOSITHOCTHBIX ~ MOJIEIIEH
MO0 YCIOBHUIO 3aJlauyd U

BBIYHCIICHHUA BCPOATHOCTHU

dbopmupoBaHue

YMEHUSI COCTaBIICHUSA
BEPOSITHOCTHBIX ~ MO-
JeIed 10  YCIIOBUIO
3a/layd U BBIYHMCIICHUSA

- 3HaeT (opMyJibl U IpaBuiIa
KOMOWHATOPUKH, TEOpUU
BEPOSAATHOCTEW W  Marema-
TUYECKOU CTAaTUCTHUKH,

- BBIYUCISIET BEPOSITHOCTHU

HACTYIUICHUSI COOBITHH, B | BEpOSTHOCTH HACTYI- | COOBITHIN c IIOMOIIILIO

TOM YHCJIE C IPUMEHEHUEM | JICHHUS COOBITHH, | KITAaCCHYCCKOH (POpMYJIBI |

dbopMylI KOMOMHATOPUKH U | yMEHUSI MCCIICIOBAHUS | TEOPEM TEOPUHU

OCHOBHBIX TEOPEM TEOPHUH | CIyUYalHBIX  BEJIWYUH | BEPOATHOCTEH;  COCTaBIISACT

BEPOSTHOCTEH; 10 X PACIpe/ICTICHUIO | 3aKOHBI pacrpeaeacHus

HCCIICIOBAHUS  CIyYaHBIX JIMCKPETHBIX CITy4alHBIX

BEJINYHH 10 X BEINYMH W HAXOOUT HX
pacrpeaeIcHUIO YUCJIOBBIE XapaKTEPUCTHUKHU

- BjageHde HaBbIKaMHu | Pa3Butue NepBOHA- | - UCITIOJIB3yEeT TOTOBEIE

HCIIOJIb30BAHUSI  T'OTOBBIX | YAIIBHBIX HABBIKOB | KOMITBIOTEPHBIC  MPOTPAMMBI

KOMITBIOTEPHBIX TPOTPaMM | UCITOJIB30BAHUS TOTO- | TIPH pEIICHUH

IIPY pEIICHUY 3a1a9 BBIX  KOMIIBIOTEPHBIX | MATEMAaTHUYECKHX 3a71a4, B TOM

porpaMm IIpH | YUCIIe WJUTFOCTPAIlAH

pelieHnHr 3a1a49 MOCTPOCHUSI  TpaUKOB |

HCCIIEJOBaHUSI byHKIHA,

HaxXOXXJICHUS OIpeISISHHBIX

WHTETPAJIoB, MIPOBEICHMUSI

CTAaTUCTUYCCKUX PACUCTOB
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