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1. IACIHOPT IPOI'PAMMBI YYEBHOM JUCHUITINHBI
MaremaTuka

1.1. ObJsacTh IPUMEHEHUs POrPAMMbI
[Iporpamma yueOHOM TUCUUIIIIMHBI SIBISIETCS 4YaCThIO IPUMEPHONM OCHOBHOM

npodeccuoHabHON 00pa3oBaTesbHOM nporpammel B cootBeTcTBUM ¢ PI'OC no

npodeccuu CIIO:

15.01.05 Ceapuwyuk (pyunoit u uacmuyHo MexXaHU3UPOBAHHOU c6apKU (Han1a6Ku))

1.2. MecTo aUMCHMIUIMHBI B CTPYKTYpe OCHOBHOH NpPodecCHOHAIBHOM
o0pa3oBaTeIbHOH MPOTrPAMMBI:
0011e00pa30BaTeIbHBIA UK, TPO(PMIbHAS TUCIUILUIMHA

1.3. Heau u 3aga4M JUCHUILUIMHBI — TPeOOBAHMS K Pe3yJbTATAM OCBOEHHS
AUCUHMILTAHBI

HGJ’IHMI/I OCBOCHU yqe6H0ﬁ JUCHUITIIMHBI «MareMaTuKa»sIBJISIOTCS

e  (opMmupoBaHHE TPEICTABICHUNA O MaTEeMAaTHKE KaK YHUBEPCAIHLHOM SI3BIKE
HAyKH, CPEJICTBE MOJICITHMPOBAHUS SIBICHUI U MPOIIECCOB, 00 MIESIX U METOIax
MaTEeMaTHKH;

®  DPa3BUTHUEIIOTMYECKOTO  MBIIIICHUS, TPOCTPAHCTBEHHOTO BOOOpaKEHMUS,
QITOPUTMHUYECKONH  KYJIbTYPBI, KPUTHYHOCTH MBIIUICHUS HAa YPOBHE,
HEOOXoaMMOM Uil Oyaymied mnpodecCHOHANBHOW — JIeATeTbHOCTH, ISt
MIPOIOKEHUS 00pa30BaHUI U CaMOOOPa30BaHHS;

®  OBJAJCHUE MAaTEMAaTUYECKHUMH 3HAHWSIMH W YMEHUSIMH, HEOOXOIUMBIMU B
MOBCEHEBHON O KM3HU, JJI W3YYEHUS CMEXKHBIX €CTECTBEHHOHAYYHBIX
JUCIUIUTMH Ha 0a30BOM ypOBHE W JHUCIMIUIMH MPOQPECCHOHAIBHOTO IUKIIA,
JUISL TIOJIyYeHHsT O0Opa30BaHHMSA B 00JACTAX, HE TpeOyIOMMX YIIIyOJIeHHOM
MaTEeMaTU4YECKON TTOATOTOBKH;

®  BOCIHTAHHMECPEJACTBAMH MAaTEMaTUKH KYJBTYPhl JIWYHOCTH, TTOHUMAHHSI
3HAYMMOCTH MATEMAaTUKH ISl HAYYHO-TEXHUYECKOTO Mporpecca, OTHOIICHUS
K MaTeMaTHKe KaK K 4acTH OOIIeUeI0BEUECKO KyIbTYphl Yepe3 3HAKOMCTBO
C HCTOpUEH Pa3BUTHUS MAaTEeMAaTHKH, YBOJIIOIIMCH MATEMAaTHUECKUX HJICH.

e  OCHOBY NMPUMEPHOM MPOTPAMMBI COCTABIISIET COJIEPKAHHUE, COTIACOBAHHOE C
TpeOOBaHMIMU (PeaepaTbHOTO KOMIIOHEHTa TOCYAapCTBEHHOTO CTaHAapTa
cpeaHero (MmoiHoro) odIero oopa3zoBanus 6a30BOr0 YPOBHS.

e B nporpamme y4eOHBIN MaTepuall MpeACTaBiIeH B (opMe YeperyIonerocs
pa3BepThIBAHUS OCHOBHBIX COJIEPKATEIBHBIX JIMHUMN:



eaneebpauyeckas TuHUs, BKIIOYAIONIAas CHCTEMATH3AIUIO CBEACHHI O YHCIIaX;
M3yYCHHE HOBBIX W 0000IIeHNE paHee M3YUYCHHBIX orepanuid (BO3BeIcHUE B
CTEIIeHb, U3BJICYCHUE KOPHS, Jorapu(MUpOBaHHE, CHHYC, KOCHHYC, TaHTCHC,
KOTAHT€HC W OOpaTHble K HUM); H3yYEHHE HOBBIX BHJIOB YHUCIOBBIX
BBIpOKEHUH U (OPMYJ; COBEPIIEHCTBOBAHME MPAKTUYECKUX HABBIKOB U
BBIYHCIUTEILHON  KyJbTYpbl, pAacIIUPeHHE ©  COBEPIICHCTBOBAHUE
anredpanyeckoro amnmapara, cOpMHPOBAHHOTO B OCHOBHOMW INKOJIE, U €TO
MPUMEHEHUE K PEIICHUIO0 MAaTEMATHISCKUX U TIPUKIIATHBIX 3a/1a4;
emeopemuKko-QyHKYUOHAIbHASA NUHUS, BKJIIOYAIOIIAas CHUCTEMAaTHU3aluI0 U
pacIIMpeHue CBEeICHWA O (YHKIMIX, COBEPIICHCTBOBaHHE TpadHUuecKux
YMEHUI; 3HAKOMCTBO C OCHOBHBIMH HJCIMH M METOJaMH MaTEMaTHYCCKOTO
aHamm3a B 00beMe, TIO3BOJISIONIEM HMCCIENIOBATh dJEMEHTapHbIC (QYHKIIUU U
pelaTh MPOCTEHINNe TeOMETPUUIECKUE, (PU3NICCKUE U JIPYTHe MPUKIIaTHbIC
3a/lauu;

®IUHUA YPABHEHUll U HepageHcme, OCHOBAaHHAs Ha TOCTPOEGHUU U
UCCIICIOBAaHUM  MaTeMaTUYeCKUX  MOJeIeH, nepeceKaroIascs C
anreObpandeckodl M TEOPETHKO-(DYHKIMOHATLHOW JHMHUSAMH M BKIIIOYAIOIIAs
pa3BUTHE M COBEPIICHCTBOBAHKME TEXHHUKH alreOpamuecKux mpeodpa3oBaHUiA
JUISE  pEelIeHWs YpaBHEHU, HEPABEHCTB U CHUCTeM; (OpPMUPOBAHUE
CIIOCOOHOCTH CTPOUTH U UCCIE0BATh MPOCTEHUININE MAaTEMAaTUIECKHUE MOJIETTU
IpU PEIICHWH TPUKIATHBIX 3a/ad, 3a7ad M3 CMEXKHBIX M CHEIHAIbHBIX
JTUCITUTUINH;

eccomempuyeckdss JUHUsA, BKIIOYAIONIAs HATJSAHBIE TPEJICTABICHUS O
MPOCTPAHCTBEHHBIX (DHUTypax M HM3ydyeHHWE WX CBOWCTB, (OPMHpPOBAHUE U
pa3BUTHE  MPOCTPAHCTBEHHOTO  BOOOpaKeHHUs,  pa3BUTUE  CIOCOOOB
TCOMETPUYCCKUX H3MEPEHUH, KOOPJAMHATHOTO M BEKTOPHOI'O METOIOB JIJIS
peIeHusT MaTeMaTHYECKUX W MIPUKIIAIHBIX 3a71a4;

ecmoxacmuieckas JuHUs, OCHOBaHHAas Ha Pa3BUTHH KOMOWHATOPHBIX
YMEHUH, TIPEACTABIICHUA O BEPOSTHOCTHO-CTATUCTHICCKUX 3aKOHOMEPHOCTSIX
OKpY>KaroIlero Mupa.

PasButne comep)KaTeNbHBIX JIMHUN COMPOBOXKIAETCS COBEPIICHCTBOBAHHEM
WHTEJUIEKTYaTbHBIX ~ M PEYeBBIX ~ yMEHUW  myTeM  oOoramieHus
MaTEeMaTUYECKOTO S3bIKa, PA3BUTHUS JIOTHIECKOTO MBIIIIICHUS

3az[aqH JUCIHUITIINHBI Maremartuka:

CUCTEMATHU3allMsl CBEICHUM O 4YMCIIAX; M3YYEHUE HOBBIX BHJIOB YHMCIOBBIX
BBIpOKEHUNW W (OPMYJI; COBEPIICHCTBOBAHHE MPAKTUYECKUX HABBIKOB H
BBIUHUCIIUTEIIBHOW  KYJIbTYPbl, pacIIUPEHUE U  COBEPLICHCTBOBAHUE
areOpanveckoro amnmnapara, C(OPMHUPOBAHHOTO B OCHOBHOM WIKOJIE, €ro
MIPUMEHEHUE K PEIUICHUIO MAaTEMAaTHUYECKUX U HEMAaTEMAaTHUYECKHUX 3a]1a4;
paclIMpeHre U CUCTEMAaTU3alMsl O0IIKUX CBEACHUM O (DYHKUMSIX, MOMOJIHEHHE
KJIacca U3y4aeMbIX (PYHKIUH, WIUTFOCTPALMS [IUPOTHI MPUMEHEHUS (DYHKIIMIMA
JUISl OIMCAHUS U U3YUYEHUS PEATBbHBIX 3aBUCUMOCTEN;



U3YYEHUE CBOWMCTB MPOCTPAHCTBEHHBIX Te€J, (QOPMUPOBAHUE YMEHHUS
[IPUMEHATH NIOJIyYCHHBIC 3HAHUA JUIS PELICHUS IIPAKTUYECKUX 3a/1a4;
pa3BuTHE IIPEACTABICHUN 0 BEPOSATHOCTHO-CTAaTUCTUYECKUX
3aKOHOMEPHOCTSAX B OKPYXKalOLIEM  MWpE, COBEPLICHCTBOBAHUE
UHTEIJICKTYallbHBIX M PEYEBBIX  yMEHHM  myTeM  oOoramieHus
MAaTEeMaTH4YECKOIO SI3bIKA, PA3BUTHS JIOTUYECKOTO MBIIIJICHNS;

3HAKOMCTBO C OCHOBHBIMM MJIESIMU U METOJJAMH MaTEMAaTUYECKOTO aHAJIU3A.

B pesynbTaTe ocBoeHus y4eOHON AUCIUIUIMHBI O0YYAIOIIHIICS JOHKEH YMeTh:

BrInonHATh TOXAECTBEHHBIE MPeoOpa30BaHUs BBIPAKEHUH, COACpPIKAITUX
CTETICHHBIC, TIOKA3aTeNIbHBIC, JIOTAPU(PMUICCKHEC W TPUTOHOMETPHUUCCKHE
BBIPAYKCHUS.

Crpouth rpaduku CTENEHHOM, TMOKAa3aTelbHOM, JOrapupMHUUECKON U
TPUTOHOMETPUUECKUX (DYHKITUH.

Pemate mpocrteiiive ypaBHEHUsI 1 HEPABEHCTBA, COAEPKAIME CTEICHHBIE,
MoKa3aTeabHbIe, JJOrapu(MUIECKUE U TPUTOHOMETPUYECKUE (PYHKIIUH.
N3o0paxate reoMmeTpuueckue GUTYpbl Ha 4YEpTeKe U MPOU3BOAUTH
IPOCTENIINE NOCTPOEHHUS Ha TUIOCKOCTH.

BrInonHATh onepanuu Haja BEKTOPAMHM W IOJIb30BaThCA CBOMCTBAMHU 3THX
onepauui.

B pesynbTaTe 0CBOCHUS TUCIUTIIMHBI 00YUYAIOMUNACS JOJIKEH 3HATh:
CBOMCTBa apr(PMETUIECKOTO KOPHS HATYypaIbHOU CTETICHH;

o CBOMCTBA CTEMEHU C PAllMOHATILHBIM [MOKA3aTEIIEM;
o CBOMCTBA JOrapu(pmMoB U OCHOBHOE JIOTapU(PMUUYECKOE TOKIECTBO;
o OCHOBHBIC TPUTOHOMETPUUYECKHE (POPMYIIHI;
o TaOJIMITY TTPOU3BOIHBIX DJIEMEHTAPHBIX (DYHKIIHIA,
o aKCHOMBI CTEPEOMETPUHU, OCHOBHBIC MOHSTHS, (POPMYJIBI U TEOPEMBI U
YMETh IPUMEHSTh UX MPHU PEIICHUN 3a/1a4.
1.4. PexomenayeMoe KOJMYECTBO 4YacOB HA OCBOCHHE MNPOrPaMMBbI
AUCHUTIIHHBI:
MaKCUMaJIbHOW yueOHOM Harpy3ku oOydaromierocst 510 4acoB, B TOM
qucie:
o0si3aTeNbHOM ayJUTOpHOU y4eOHOUM Harpy3ku oOydaromierocsi 340
4acoB;
CaMOCTOATENBHOM paboThl oOyyatomierocss 170  yacos.



2. CTPYKTYPA U COJIEPKAHME YYEBHOM JUCIHUIIJIMHBI
MaremaTuka: anrebpa u Havyaja aHAIN3a, TEOMETPHS

2.1. O0bem yueOHOM TUCHUILIMHBI M BUABI Y4eOHOH padoThl

Bup yueOHOM padoThI Oovem uacos

MaxkcumasbHasi yueOHasi HAarpy3ka (Bcero) 510
Oo0s13aTes1bHAs ayAUTOPHAA y4eOHAasi Harpy3Ka (Bcero) 340
B TOM YHCJIE:

IIPAKTUYECKUE 3aHATHUS 104

KOHTPOJIbHBIE padOThI 23
CamocrosiTeqibHasi padoTa o0yyaruerocs (Bcero) 170
B TOM YHCJIE:
MOJITOTOBKA pedepara
BBINOJHEHNUE JOMAITHUX 33JJaHUil
Hrorosas arrectaums B popmMe dK3aMeHa




2.2. TemaTu4eckuii IIaH U coiepkaHMe y4eOHOI ucunIIMHbIMaTemMaTuka: airedpa u Hayajla aHajau3a, FeOMeTpus

HaunmenoBanue

Coaep:xanue yueOHOro MaTepualia, 1ad0opaTtopHbie pad0oThbl M NPAKTHYECKHE 3aHATHS,

O0neM yacoB

YpoBenb

pa3aeJ0B H TeM
1

CAMOCTOAITEIbHASA Pad0Ta 00YyUAIOIINXCS
2

3

0CBOCHUSA
4

IToBTOpenue
LIKOJIBHOTO Kypca

Cojyiepxanne yueOHOro MaTepuaja

Uucna u anreOpanyeckue npeoOpa3oBaHus
DopMyJIBl COKPAIEHHOTO YMHOKEHUS.
[IpOneHTHI U IpONOPLUHU

YpaBHEHUs

Hepasenctpa

CucremMbl ypaBHEHUI 1 HEPABEHCTB
I'paduku &;yHKuHﬁ. CaolicTBa

KonTpoabHas padora Nel

18

IIpakTnueckasi padora: pelieHue 3a/1a4, pEUICHUE TECTOB, PEIICHUE 3aJaHUH 110 UHIUBUAY AIbHBIM
KapTOYKam

12

CamocTosiTeJIbHAsA paﬁoTa: BBITIOJTHCHUEC JOMAIIHUX 3aJaHHUN

Pazpen 1.
Anredpa
eMa
1.1./leiicTBUTENIBH
bI€ YHCIia

CojepkaHue ydeOHOro MaTepyajia

Lensle u panmoHanbHble YKcia. JefCTBUTENBHBIE YUCIIA.

JeiicTBus HaJT OOBIKHOBEHHBIMH U JECATHUHBIMH IPOOSMHU.
BeckoneuHo yObIBaroIasi reoMeTpuYecKas mporpeccusi.
ApudpmeTnueckuil KOpeHb HaTypajJbHOU CTEEHH

[Tpubnmxennsle ynciaa. AGCOMIOTHASE U OTHOCUTENIbHAS MOTPEITHOCTH.
Crenenb C pallMOHAIBHBIM I1OKA3aTEIEM

CreneHs C 1eHCTBUTENBHBIM MIOKA3aTEIEM.

12

IIpakTnueckasi padora: peiieHue 3a/1a4, pELICHUE TECTOB, PEIICHUE 3aIaHUM 110 UHIUBUAY AIbHBIM
KapTOYKam

CamocrosiTeqibHas pad0Ta: BHINOJHEHUE JOMAIIIHUX 3aIaHUM.

Tema 1.2.
Crenennas
byHKIHS

Conepxanne yueOHOro MaTepuajia

I CrenenHas QyHKIM, ee CBOMCTBa U e€ TpaduK.
B3aumHuo obpatHbie (GpyHKIMN

PaBHOCHUIIbHBIE YpaBHEHUS U HEPABEHCTBA.
WppanmonanbHble YpaBHEHUS] M HEPABEHCTBA

KonTpoabHasi padora Ne2

HpaRanecxaﬂ paﬁoTa: pelICHUC 3a/ia4, pCIICHUC TCCTOB, PCIICHUC 3aJJaHUH I10 HWHAUBUYaJIbHBIM
KapTo4dKaM

CamMocTosiTeJIbHAas pad0Ta: BRIITOJHEHHUE JJOMANTHUX 3aJaHUH

Tema 1.3.
Iloka3arenbHas

byHKIHS

Coyepxanne yueOHOro MaTepuajaa

I [NokazarenpHas QyHKIHA, ee CBOICTBA U rpaduk
[ToxazaTenbHbIE ypaBHEHUS

[Toka3zaTenbHbIE HEpABEHCTBA




HaunmenoBanue

Coaep:xxanue yueOHOro MaTepuaJia, 1adoparopHbie pad0Thbl M NPAKTHYECKHE 3aHATHS,

O0neM yacoB

YpoBenb
OCBOEHHU

pa3aeJ0B H TeM
1

CaMOCTOSATEJIHLHAA PA00Ta 00YIAIOIINXCH
2

3

| Cuctemsl TOKA3aTENIbHBIX YPABHEHH I HEPABEHCTB

KontposabHasi padora Ne3

2

IIpakTHyeckas padoTa: pelieHUe 3aa4, pelieHne TeCTOB, pelUIeHHEe 3aJaHuil 10 UHIUBUAYaTbHBIM
KapTO4KaM

12

CamMocTosiTeJIbHAs pad0Ta: BRIIIOJHEHNUE JTOMANTHUX 3aJaHUH

10

Tema 1.4.
Jlorapudmuueckas
YHKITHS

Cojyiepxanne yueOHOro MaTepuajia

Jlorapugmel.

CaoiicTBa norapumoB. JlecaTHuHble U HATYpaJbHbIE JOTApU(PMBI.
Jlorapudmuyeckasi pyHKIH, €€ CBOHCTBA U TpaduK.
Jlorapupmuyeckue ypaBHeHus. JlorapudMuueckre HepaBeHCTBA.

KonTpoabHas padora Ned

26

IIpakTnuyeckasi padora: pelieHue 3a/1a4, peLICHUE TECTOB, PELICHUE 3aJaHUM 110 UHANBUAY AIbHBIM
KapTOYKaM

CamMmocTosiTe/IbHAsA pad0Ta: BRINIOJHCHNUE JJOMANTHUX 33JaHUH

/3

Tema 1.5.
Tpuronomerpuuec
Kue GopMyIIbI

Cozepxanue yueOHOro Marepuaia

I Pagnannas mepa yria. IIoBopoT TOUkM BOKpYr Haudana kKoopauHaT. OIpelereHHe CUHYyca,
KOCHMHYCa M TaHTeHca yrija. 3HaKd CHHyCa, KOCHHyCa M TaHIeHCa. 3aBUCUMOCTb MEXIy
CHUHYCOM, KOCHHYCOM U TaHT€HCOM OJHOTI'0 ¥ TOT'O K€ yIJa.

Tpuronomerpuyeckue ToxaecrBa. CHHyC, KOCHHYC W TaHI€HC YIVIOB o U —o. Dopmyisl
CIIOXKCHHUS

CuHyC, KOCUHYC M TQHT€HC JIBOMHOTO U MOJIOBUHHOTO yria. @opmyisl npuseneHus. CymMma u
pa3HOCTb cuHycoB. CymMMa M pa3HOCTh KOCUHYCOB.

16

KonTpoabHas padora Ne5

IIpakTnyeckasi padora: pelieHue 3a/1a4, pELICHUE TECTOB, PELICHUE 3aJaHUH 110 UHANBUAY AIbHBIM
KapTOYKaM

CamMmocTosiTe/IbHAsA pad0Ta: BRINIOJHCHNUE JJOMANTHUX 33JaHUH

11

Tema 1.6.
Tpuronomerpuuec
KH€ ypaBHEHUS

CojepkaHue ydeOHOro MaTepuajia

VYpaBHeHHE cOsX = a. YpaBHEHHeE SinX = a
VYpaBHeHHe tgx = a. Pemnenre TpUroHOMETPUYECKUX YPAaBHEHUM
PelieHre TPUrOHOMETPUYECKUX YPABHEHUN U HEPABEHCTB.

KonTpoabHas padora Ne6

14

HpaRanecxaﬂ paﬁoTa: pelICHUC 3a/ia4, pCIICHUC TCCTOB, PCIICHUC 3aJJaHUH I10 HWHAUBUYaJIbHBIM
KapTo4dKaM

CamMocTosiTeJIbHAas pad0Ta: BRIITOJHEHHUE JJOMANTHUX 3aJaHUH

Tema 1.7.
Tpuronomerpuuec
Kkue QpyHKIUU

Coyepxanne yueOHOro MaTepuajaa

I OO6nacte onpeneneHuss ¥ MHOXKECTBO 3HAUCHHWH TPUTOHOMETPHUYECKUX (QyHKIU. YeTHOCTS,
HEYETHOCTh, NEPHOANIHOCTS TPUTOHOMETPHYECKHUX (DyHKIHUI.

CaoiicTBa (yHKIIMHU Y = cOS X U ee rpaduk. CBoiicTBa GyHKIMHU Y = Sin X U ee rpaduk.




HaunmenoBanue

Coaep:xxanue yueOHOro MaTepuaJia, 1adoparopHbie pad0Thbl M NPAKTHYECKHE 3aHATHS,

O0neM yacoB

YpoBenb
OCBOEHHU

pa3aeJ0B H TeM
1

CaMOCTOSATEJIHLHAA PA00Ta 00YIAIOIINXCH
2

3

| CaoiicTBa QYHKIMH Y = tg X U ee rpaduK.

IIpakTnuyeckas padora: pelieHue 3a/1a4, pELICHUE TECTOB, PELICHUE 3aJaHUH 110 UHAUBUAY AIbHBIM
KapTOYKaM

CamMmocTosiTe/IbHAsA pad0Ta: BRINIOJHCHNUE JJOMANTHUX 33JaHUH

Tema 1.8.
[IpoussoaHas u ee
FCOMETPUYECKUN
CMBICI

Coaepkanue y4eOHOro Marepuania

I [IpousBonnas. [IponsBoaHas CTeNeHHON QYHKIIUH.
[TpaBuna qudpepeHunpoBanus.

[Ipou3BoiHBIE HEKOTOPBIX 3JIEMEHTAPHBIX (PYHKIIUI.
['eoMeTpUYECKU CMBICI POU3BOIHOM.

KonTpoabnas padora Ne7

Co W

IIpakTnueckasi padora: pelieHue 3a/1a4, pEUICHUE TECTOB, PEIICHUE 3aJaHUH 110 UHIUBUAY AIbHBIM
KapTOYKam

CamocTosiTeibHASA p360T32 BBITTOJTHCHHUEC JOMAIIHUX 3aJaHHUN

Tema 1.9.
IIpumenenne
MIPOU3BOAHOM K
HCCIIETOBAHUIO
byHKIUH

CoaeprkaHue yueOHOro MaTepuaia

I Bo3spactanue u yObiBaHHe QYHKIMUA. DKCTPEMYMBI (YHKITHH.
[TpumeHeHne TPOU3BOTHON K MOCTPOCHHUIO TPAPUKOB (QYHKITHIA.
Haubonbiee u HauMeHbliee 3HaUeHus! QyHKIUH.

BrimykiocTs rpaduka GyHKIMH, TOUYKH neperuoa.

KonTpoabHas padora Ne§

IIpakTnueckasi padora: peiieHue 3a/1a4, pELICHUE TECTOB, PEIICHUE 3aIaHUM 110 UHINBUAY AIbHBIM
KapTOYKam

CamMocTosiTeJIbHAs pa0d0Ta: BLIIOJHCHHE JOMAIIHUX 3aJaHuN

12

Tema 1.10.
Hurerpan

Conepxanne yueOHOro MaTepuajia

I [TepBooOpa3znas. [IpaBuna HaxoXkIeHUS IEPBOOOPA3HBIX. .

[lnomaae KpUBOIMHEWHOW TPAIEIUU U UHTETPal

Brrunciienne naterpanoB. Beraucnenue miomaaei ¢ moMOIbI0 HHTErPaioB.
IIpuMeHeHne MPOU3BOIHON M MHTETpAJIa K PEIICHUIO MPAKTUYECKUX 3a/1a4.

KonTpoabHas padora Ne9

18

HpaKanecxaﬂ paﬁoTa: pemICHUC 3aia4, pCICHUC TCCTOB, PCIICHUC 3aJIaHUM I10 HHAWBHUYaJIbHBIM
KapTo4dyKaM

CamocTosiTeJIbHAs pad0Ta: BRIIIOJHEHHUE JOMANTHUX 3aJaHUH

Paznen 2.
I'eomeTpus

IToBTOpEHME

ConaeprkaHue yueOHOro Matepuana

1 ['eomerpuueckue QUrypsl 1 UX CBOMCTBA

Teopema IIudaropa. Teopema KOCHHYCOB 1 CHHYCOB
[lepumerp, niouiaas reoMeTpUIECKUX QUTyp
BrucanHble ¥ ONTMCAaHHBIE MHOTOYTOJIBHUKU.

10

IIpakTnueckasi padora: peiieHue 3a/1a4, PpELICHUE TECTOB, PEIICHUE 3aIaHUM 110 UHIUBUAY AIbHBIM
KapTOYKam

CamMocTosiTeJIbHAs1 pa0d0Ta: BLIIOJHCHHE JOMAIIHUX 3aJaHuN
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HanmenoBanue Coaep:xxanue yueOHOro MaTepuaJia, 1adoparopHbie pad0Thbl M NPAKTHYECKHE 3aHATHS, O0beM yacoB Yposenn
pa3aesaoB U TeEM CaMOCTOSATEJIHLHAA PA00Ta 00YIAIOIINXCH OCBOEHHS
1 2 3
Cojyiepxanne yueOHOro MaTepuajia 6
Hapl;ﬁggni.ﬁlécm I [Ipeamet crepeomeTpuu. AKCUOMEBI cTepeoMeTpun. HekoTophle clieICTBUS U3 aKCHOM. 2
TIPSIMBIX 1 BzaumHoe pacnonokeHue npsiMbIX B MPOCTPAHCTBE.
IJIOCKOCTEN [TapamienbHOCT IPSIMBIX, IPSIMOU U INIOCKOCTH
[TapanaenbHOCTh MIIOCKOCTEH.
IIpakTHUyeckas padora:
CamocTosiTe/ibHAs pad0Ta: BBINOJHEHHUE JOMAIIHUX 3aJaHUHN 3
Tema 2.2. CoaeprkaHue yueOHOro MaTepuaia 8
Hegg’egggﬁzg(ﬂgHo I [leprneH UKy ISpPHOCTh MPSIMON M TIOCKOCTH 2
JIOCKOCTEH IleprieHaUKyISAp ¥ HAKIOHHBIE. YTOI MEXKAY IPSIMOU U INIOCKOCTBIO
JByrpanubiii yrod. [lepneHIuKyasipHOCTh IJIOCKOCTEH
IIpakTHyeckas padora: pelieHue 3aJ1a4, pelIeHue TECTOB, PELICHUE 3aJaHU{ 110 UHANBUIY AJIbHBIM 2
KapToUuKaMm
CamMmocTosiTe/IbHAsA pad0Ta: BRITIOJHEHNUE JJOMANTHUX 33JaHUH 4
Tema 2.3. CogepxaHue yueOHOro MaTepuaja 6
MuororpanHuku | [ ITonatue muororpannuka. [Tapannenenunen. [Tpuzma 2
[Tupamuna Tetpasp.
[TpaBusIbHBIE MHOTOTPAHHUKHI
KonTpoabnnas padora Nell
IIpakTnueckasi padora: peiieHue 3a/1a4, pELICHUE TECTOB, PEIICHUE 3aIaHUM 110 UHINBUAY AIbHBIM 4
KapTOYKaM
CamMocTosiTeJIbHAs pa0d0Ta: BLIIOJHCHHE JOMAIIHUX 3aJaHuN 10
Tema 2.4. Conepxanne yueOHOro MaTepuajia 6
n}]?oeéciT‘pOa%BéT];e I [Monsitrie BekTOpa B MpocTpaHcTBe. J[mnHa BekTopa. PaBeHCTBO BEKTOPOB 2
JeiicTBUs Hal BEKTOpAMHU
Komnnanapusie BekTopsl. [IpaBuno nmapannenenunena
[IpuMeHeHre BEKTOPOB K PEIICHUIO 3a1a4
IIpakTnueckas: padora: peiieHue 3a/1a4, pELICHUE TECTOB, PEIICHUE 3aIaHUM 110 UHIUBUAY AIbHBIM 6
KapTOYKaM
CamocTosiTeJIbHAs1 pa0d0Ta: BLIIOJHCHHE JOMAIIHUX 3aJaHuN 10
Tema 2.5. Meton | Conepkanne ydeOHOro MaTepHajia 6
é‘;é’cpéggg;e KoopauHaThl TOYKH ¥ KOOPAWHATHI BEKTOPA. 2
CxaJispHOE MPOU3BEJCHNE BEKTOPOB. YT0JI MEXay BekTopaMu. Pemenue 3amad.
KonTpoabnHas padora Nell
IIpakTuyeckas padora: peuieHue 3aJ1a4, pelIeHue TECTOB, PEUICHUE 33JJaHUN 110 UHANBUIY AIbHBIM 4
KapTOYKaM
CamMmocTosiTeJIbHAs pad0Ta: BRIIIOJHEHNUE JJOMANTHUX 3aJaHUH 7
Tema 2.6. Tena Coyepxanne yueOHOro MaTepuajia 8
BpALLICHUS 2

Hwmaap
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HaunmenoBanue

Coaep:xxanue yueOHOro MaTepuaJia, 1adoparopHbie pad0Thbl M NPAKTHYECKHE 3aHATHS,

O0neM yacoB

YpoBenb
OCBOEHHU

pa3aeJ0B H TeM
1

CaMOCTOSATEJIHLHAA PA00Ta 00YIAIOIINXCH
2

3

Konyc
[lap

IIpakTnueckas padora: pemeHue 3a1ay, pelieHUEe TECTOB, PELICHNUE 3aJaHUK 10 UHANBU1yaJIbHbIM
KapTOYKaM:

CamMocTosiTeJIbHAs1 pa0d0Ta: BLIIOJHCHHE JOMAIIHUX 3aJaHuN

Tema 2.7.
O0BeEMBI TEN

Conepxanne yueOHOro MaTepuajia
I

O6beM npsiMoyTosbHOTO napasuienenunena. OobeM npsaMoi NpU3Mbl U HUIUHAPA
O6beM HaKJIOHHOW NMPU3MBI, MTUpaMUIbl U KOHyca. O0beM mapa U 1mionaas cepsl

KonTpoabHas padora Nel2

K[

HpaKTI/I'{eCKaﬂ paﬁoTa: pelICHUC 3a/ia4, pCIICHUC TCCTOB, PCIICHUC 3aJJaHUH I10 HWHAWBUYaJIbHBIM
KapTo4dKaM

CamMmocTosiTe/IbHAs pad0Ta: BRIIIOJHEHHUE JJOMANTHUX 3aJaHUH

Pa3pea 3.
OIIEMEHTBI
KOMOWHATOPHKHU.

Coyepxanne yueOHOro MaTepuajia

OcHoBHbIe TIOHATHS KOMOMHaTOpUKH. [IpaBmiio mpoun3BeneHMs
IlepecranoBku

Pa3zmemenus

Coueranus

3anmaun Ha iepeOop BapHAHTOB.

®dopmyna buaoma HeroToHa.

NS

CamocrosiTeqibHast padoTa 00y4arOIIMXCsl: BHINOJHEHNE TOMAITHUX 33/ IaHUN

N

ITpakTHyeckas padoTa pelleHue 3aa4, peLICHUE TECTOB, PEIICHUE 3aJaHUH 110 MHANBUyaJIbHBIM
KapTOYKaM:

Pa3znen
4.971€MEHTEI
TEOpUU .
BEPOATHOCTEH H_
MaTeMaTHYECKON
CTATUCTHUKH.

CoaeprkaHue yueOHOro Matepuana

CoObIiTre. Buapl coObITHI
Kombunarmu coObituii [IpoTuBononoxxHoe coobiTHE
BepostHOCTE cOOBITHI
CrnosxeHue BeposTHOCTEN
He3saBucumebie cOObITHSI Y MHOXKEHHE BEPOSTHOCTEN
CratucTtrueckas BEpOsITHOCTh
CiryqaifHble BETHYUHBI
]K}IGHTpaJILHBIe TEeHJICHLIUU
epbl pazMaxa

IIpakTHyeckas padora:

CamocTosiTe/ibHasi padoTa 00yYalOUIUXCSi: BBHITIOJIHEHUE IOMAITHUX 3aJaHUI

Pazoen 5
[ToBTOpEeHUnE
OCHOBHBIX
pasnennos

Copepxanue yueOHOT0 MaTepuana

14

OcHoOBHBIE pa3zenbl TEOMETPUN
Tpuronomerpuyeckue QyHKINH, ypaBHEHUSI U HEPABEHCTBA
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HanmenoBanue Coaep:xxanue yueOHOro MaTepuaJia, 1adoparopHbie pad0Thbl M NPAKTHYECKHE 3aHATHS, O0beM yacoB Yposenn
pa3aesaoB U TeEM CAMOCTOATEIbHASA PAa0d0Ta 00YyUAIOIINXCS OCBOEHHS
1 2 3
MIPOTrpaMMBbI [Toka3zaTenbHbIE ypaBHEHUS N HEPAaBEHCTBA
Jlorapudmuueckue ypaBHEHUSI U HEPABEHCTBA
[Ipon3BoHas n uHTErpan
IIpakTH4eckas padora: 6
CamocTosiTesibHAsI pa00Ta 00y4AKOIIMXCS: BHIOJHEHUE TOMAIIHUX 33JJaHUM 9
510

Jl1st XapaKTepUCTUKU YPOBHSI OCBOEHHUSI yUeOHOT0 MaTepualla UCIOJIb3YIOTCS Cieyonue 0003HaueHus:

1. — 0O3HaKOMUTENbHBIN (y3HaBaHUE PaHEE N3YUYEHHBIX 00BEKTOB, CBOWCTB);

2. — penpoayKTUBHBIN (BBIOJHEHUE AEATEIHOCTH 110 00pasily, MHCTPYKLUHU WU MO/ PYKOBOJICTBOM)

3. — NPOIYKTUBHBIN (IUIAHUPOBAHNE U CAMOCTOSITEIILHOE BHIIIOJHEHHE JIEATEIIbHOCTH, PEIlIEHUE POOJIEMHBIX 3a1a4)
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3. YCJIOBMS PEAJIN3AIIMA YYEBHOM JUCITATIINHBI
MaremaTuka: anrebpa u Havyaja aHAIN3a, TEOMETPHS

3.1. TpeGoBanuss K MHHUMAJIBHOMY  MATEPHAJbHO-TEXHUYECKOMY
o0ecne4eHn 10
Peanuzanust y4eOHOW AUCHUIUIMHBI TpeOyeT Haiuuusg ydeOHOro KaOuHeTa
Marematuku .

ObopynoBanue yueOHOro KaOnHeTa:

— MOCaZI0YHbIE MECTa M0 KOJINYECTBY 00y4JaromInXCs;

— paboyee MECTO MPEeno1aBaTes;

— KOMILUIEKT y4eOHbIX TTocoOuii o anredpe u reomerpuun 10-11 kiacc;
— MoJieTT 0OBEMHBIX T€OMETPUUYECKUX (DUTYP.

Texuuueckue cpeacTBa 0Oy4eHUs:
— KOMIBIOTEP C JINLEH3UOHHBIM ITPOIPaMMHBIM 00€CTIEYEHUEM U
MYJIBTUMEAUAIIPOEKTOP.

3.2. UudopmannonHoe odecrieueHne 00ydeHust

Ilepeyenbp pexoMeHayeMbIX Y4eOHbIX wu3aaHuii, WHTepHeT-pecypcoB,
JTOMOJIHUTEJIbHOM JIUTEPATYPbI

OCHOBHBIE HCTOYHHUKH:

1. FO. M.. Konsrun Anrebpa u Havanma aHanmmza, 10-11 xmaccer. — M.:
IIpocsemenne, 2019r

2. JI.C.ArtanacsHs u np. I'eometpus, 10-11knaccsl. — M.: [Ipocsemenue, 2018.

3. bammakoB M.M. Martemartuka: anreOpa ¥ Hayajga MaTeMaTU4eCKOTO
aHajau3a, TeOMETpUs:  Y4eOHUK TUISt CTYJICHTOB
poecCuOHaNBEHBIX 00pa30BaTEIBHBIX OPTaHU3AINA, OCBAUBAIOIITIX
npodeccun u cnenuranbHoctu CIIO. - M.,2017

4. bammakoB M.U. Maremaruka: anredpa U Hayajga MaTeMaTUYECKOTO
aHanu3a, rEOMETPHUSL: COopHuk 3a1a4 nporIbHON
HaIpaBJIeHHOCTH: y4e0.mocodue sl CTyI€HTOB MpodeccuOHaIbHbIX
oOpa3oBaTeIbHBIX OpraHu3alui, OCBaMBaKIIMX Mpodeccuu u
cneruanbHoctu CIIO. - M.,2017

5. bammaxoB M.M. MatemaTtuka: anreOpa ¥ Hayaia MaTeMaTU4eCKOTro
aHanu3a, reoMeTpus:  3aJavyHHK: yde0.mocoOue najisi CTYJIEHTOB
npoeccoHanbHBIX 00pa30BaTEIbHBIX OPraHU3alUNA, OCBAUBAIOIIINX
npodeccun u cnermaibaocty CI10. - M.,2017

I[OHOJIHHTGJII)HBIC HNCTOYHHNKH:

1. bammvakoB M.M. MaTtemaruka: anredpa 1 Hayajia MaTeMaTUYE€CKOTO
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aHajau3a, TeoMeTpusi: DJIEKTPOHHBIMA y4eO.- METOJ. KOMIUIEKC ISt
CTYJICHTOB TPO(EeCCUOHANIbHBIX 00pa30BaTEIbHBIX OpraHU3alUM,
ocBauBatoiux npodeccuu u cneruaibnoctu CI10. - M.,2017

. I'yce B.A., I'puropses C.I'., UBonruna C.B. MaTtemaTuka: anredpa

Y Hayvajga MaTeMaTH4YeCKOIro aHaJIn3a, TEOMETPUS: YUeOHUK TUTA
CTYJICHTOB TPO(eCCUOHAIIbHBIX 00pa30BaTEIbHBIX OpraHU3aIlni,
ocBauBaromux npodeccuu u crneruaibHoctu CI10. - M.,2017

. Uzyuenue reomerpun B 10-11 kmaccax: Meton. pexomenaanuu kyue0.: KH.

st yautenst/C. M. Caaksan, B. ®@. Byty3oB. — 2-e¢ uzn.— M.: [Ipocseiienue,
2003. - 222 c.: un.

. M3yuenue anreOpsl 1 Hauan aHanusa B 10-11 kmaccax: Ku. mans yuurens / H.

E. ®enoposa, M. B. TkaueBa. — 2-e¢ uzn.— M.: Ilpoceemienue, 2004. — 205
C.: WL

. Slmenko WM.B., bammakos M.U., Ilpiranos 1.1 MeTtognueckoe mocodue

11 moarotoBku Kk EI'D.- M., 2019,

HNuTepHeT-pecypcsr:

1.

http://www.exponenta.ru/educat/links/l educ.asp#0 — ITlosie3Hble CCBUIKM Ha
caiiTbl MaTeMaTHYeCKOH U 00pa30BaTe/IbHOI HANIPABJEHHOCTH: Y4yeOHbIe

MaTepuaibl, TECTHI
http://www.fxyz.ru/ - UHTepakTUBHBIA CIIpaBOYHUK (HOPMYJT U CBEJICHHUS IO
anredpe, TPUrOHOMETPUH, TEOMETPUH, HUBHKE.

http://maths.yfal.ru - CopaBoOYHHK COAEPKUT MaTepHall MO MATEMAaTHKE
(apumernka, anredpa, reoOMeTpuUsl, TPUTOHOMETPHUS).

allmatematika.ru - OcHOBHBIE (OpMyJbI TI0 airedpe U TIeOMETPHUHU:
TOKJICCTBEHHBIE TIPE0Opa30BaHUs, MPOTPECCHH, TIPOU3BOHAS, CTEPEOMETPHUS
U TIPOY.

http://mathsun.ru/ — Hcmopusa mamemamuxu. buorpadun BeIukux
MaTEeMaTHUKOB

www.profobrazovanie.org

www.firo.ru

www.festival.lseptember.ru

15


http://www.firo.ru/
http://www.profobrazovanie.org/
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4. KOHTPO.Ib Y OIIEHKA PE3YJBTATOB OCBOEHHUS YUEBHOM

T CTUTLIAHBI

Maremartuka: anre6pa 1 Ha4dalla aHajin3a, rcOMCTpHrs

KoHTpoibH  oOmeHKa  pe3yJbTaTOB
OCYILIECTBIISIETCSL  MIpPENoAaBaTelieM B

OCBOCHHUS  Y4COHOM  JHMCITUILIIMHBI
Mpolecce IMPOBEACHUA MPAKTHUYECKHUX

3aHATUM , TCCTUPOBAHM:, a4 TAKIKC BBIIIOJTHCHUA O6y‘—IaIOH_[I/IMI/IC$I HMHIAWBUYAaJIbHBIX

3aJJaHU M, POECKTOB, UCCIIEIOBAHUIM.

Pe3yabrarbl 00yuyeHust
(ocBOeHHBIE YMeHMS], YCBOCHHbIE
3HAHUA)

q)OprI H METOAbI KOHTPOJIA A
OLI€CHKH PE3YyJbTAaTOB oﬁyqemm

Yvmenus:

[TpoBoaUTH TO>X/ICCTBEHHBIC
npeoOpa3oBaHUs BBIPAKCHUM,
COJIeprKaIINX CTEIICHHBIE,
MoKa3aTeabHbIe, Jorapu@Mudeckue u

TPUTOHOMETPHUUYECKHE (PYHKITUH.

OueHka pelIeHUil YIpaKHEHHUM, TECTOB
Ha YPOKE, BHEAYAUTOPHOMN
CaMOCTOSITEJIbHOM Pa0OThI, BBIOTHEHUS
00yJarOIIMMUCS WHIMBHU Iy aJbHBIX
3aJIaHul, KOHTPOJIbHON paOOTHI.

Crpouth rpaduku CTEIIEHHOU,
MOKAa3aTeNIbHOM, JorapuMu4eckoil u
TPUTOHOMETPUUECKUX (PYHKITUH.

Ouenka pemieHud  ynpakKHEHUM
y
YPOKE, CaMOCTOSITEIbHON PadOTHI .

Ha

Pemars mnpocrenmue ypaBHEHUS U

HEPaBEHCTBA, CoJIepIKaIIne
CTETICHHBIE, MOKa3aTeIbHEIE,
JorapupMUIecKue u

TPUTOHOMETPUUYECKHE (PYHKITUH.

OneHka pelleHuid yrnpaxHeHUuH, TeCTOB

Ha YpOKe, BHEAyAUTOPHOM
CaMOCTOATENLHON paOOThI, BHITIOJHEHUS
00y4YaroIIMMUCS WHIVBUTY AJTbHBIX

3aJlaHul, KOHTPOJIbHOM paOOTHI.

N306paxath reomeTprudeckue Gurypsl

Ha  4YepTexe M MPOU3BOJHUTH
IPOCTENIINE IIOCTPOCHUSA Ha
MJIOCKOCTH. Haxonntb II0IIA N
MOBEpPXHOCTE U OOBEMBI  Ten

BpalCHUA 1 MHOTI'OI'PaHHHUKOB..

OneHka pemeHnid YNpaXHEHUM Ha
YPOKE,  BBINOJHEHUS OO0y4YaroIUMHCS
WHIUBUTY AJIbHBIX

3aJIaHUI,CaMOCTOSITEILHON PaOOTHI .

BrImonHATE onepannu HaJl BEKTOpaMu
U TIOJb30BaThCs CBOMCTBAMH DATHX
OTeparuu.

OneHka pelieHuid yrnpaxHEeHUH, TeCTOB

Ha YpOKE, BHEAYAUTOPHOMN
CaMOCTOATENFHON paOOThI, BHITTOJHEHUS
00y4JarOIIMMUCS VIH]IUBUTy aJIbHBIX

3aJlaHul, KOHTPOJIbHOM paOOTHI.

3HaHuA:

CpoiicTBa apuPpMETUYECKOro KOPHS
HaTypaJbHOM CTEIEHHU.

OneHka peleHui YIpaXHEHHM, TECTOB
Ha YPOKE, BHEAyAUTOPHOMN
CaMOCTOATENIBHON PabOThl, KOHTPOJIBHOU
paboThI

CBoiiCTBa CTENEHU C PALMOHAIBHBIM
[IOKA3aTeNIeM.

. OneHka pelreHnii ynpaxHeHui, TECTOB
Ha YPOKE, BHEAYAUTOPHOMN
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CaMOCTOATETHLHON PabOThI, KOHTPOJIHHOU
paboThI

CpoiicTBa Jiorapu(mMoB M OCHOBHOE
JorapuMUYEcKoe TOXKIECTRO.

OueHka pelIeHU YIPaXHEHHM, TECTOB

Ha YPOKE, BHEAYAUTOPHOMN
CaMOCTOATENbHON pPabOThl BBINOJIHEHUS
00y4aroIuMuUCs VHIUBUyaJIbHBIX

3aJIaHu#,, KOHTPOJILHOU pabOThI

OueHka pelIeHuil YyIpaKHEHHM, TECTOB

OcHOBHbIE TPUTOHOMETPUUYECKUE | Ha YPOKe, BHEAYIMTOPHOU
bOopMyIIBL. CaMOCTOATETHLHON PabOThI, KOHTPOJIHHOU

paboThI

OneHKa peleHu YIpPaXHEHHUM, TECTOB

Ha OK€ BHEAYIUTOPHOMN
Tabmuna TIPOU3BOTHBIX YPOXE, YAHTOP

. CaMOCTOSITENTLHOW PaOOThI, BBHITIOTHEHHS

3JIEMEHTApHBIX QYHKIUH.

00y4aIOIUMUCS WHVBUTY AJTbHBIX

3aJaHUM, KOHTPOJIBLHOU PabOThI

AKCHOMBI CTEPEOMETPUHU.

@opmynbl  JISI  BBIYUCICHUSA
IO TMOBEPXHOCTEH W O0BEMOB
TEJI BPAIIEHNS] © MHOTOIPAHHUKOB

OneHka pelleHui yrnpaxHeHUH, TeCTOB

Ha YpOKE, BHEAYAUTOPHOMN
CaMOCTOATENBFHON paOOThI, BHITTOJHECHUS
00y4JarOIIMMUCS VH]IUBUTy aJIbHBIX

3aJlaHul, KOHTPOJIbHON paOOThI
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