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1. TACHOPT IIPOI'PAMMBbI YYEBHOUN JAUCHUAIIJINHBI
MaremaTuka

1.1. O6a1acTh NpUMeHEHUs] IPOTrPaAMMbI
[TporpamMma yueOHON AUCIUTIINHBI SBJISETCS YaCThIO IPUMEPHOH OCHOBHOM

npodeccnoHansHOM 00pa3oBaTeIbHOM MporpamMmbl B cooTBeTcTBUH ¢ PI'OC mo
npogeccuu CIIO:
15.01.20 Cnecapb no konmponbHo-uzmepumenabHoiM RPUGOPAM U A OMANUKE

1.2. MecTo UCHMIUIMHBI B CTPYKTYpe OCHOBHOW mpodecCHOHATIbLHOM
o0pa3oBaTeJIbHOM NPOrPAMMBI:
o01reo0pa3oBaTeNbHbIN UK, MPOGUIbHAS AUCIUILUINHA

1.3. He.]'ll/l H 3aJa9Y JUCIHUIIJINHBI — TpCﬁOBaHI/IH K pe3yibTaraM O0CBOCHUA
ANCIHUIIJINHBI

Iensmu ocBoeHHS YISOHOM AUCIUILIMHEI « MaTeMaTHKay SBIISIOTCS

e  (dopMupoBaHHE MPEJICTABICHUIA O MaTEMAaTHKE KaK YHHUBEPCAIbHOM S3BIKE
HAyKH, CPEICTBE MOJICTUPOBAHUS SBJICHUM U IPOLECCOB, 00 UAESIX U METOaX
MaTEeMaTHKH;

®  Pa3BUTHEJIIOTHYECKOTO  MBIIUICHHS, MPOCTPAHCTBEHHOTO BOOOPaKEHHS,
AITOPUTMHYCCKOW  KYJNBTYPhl, KPUTUYHOCTH MBIIUICHUS Ha YpOBHE,
HEOOXOMMMOM Uit  Oyaymiedl mpodeCCHOHAIIBHOM — JACSTEIbHOCTH, IS
MPOJIOJIKEHUS 00pa30BaHUs U CAaMOOOPA30BaHMUS;

®  OBJAJCHUE MAaTEMAaTUYECKUMH 3HAHUSIMU W YMEHUSAMH, HEOOXOJIWMBIMU B
MOBCEHEBHON JKM3HU, JJISI HM3YyYCHHUsS] CMEXKHBIX €CTECTBEHHOHAYUHBIX
JUCUUIUIMH Ha 0a30BOM YpOBHE U JUCIHUIUIMH MPOPECCHOHAIBHOIO LHUKIIA,
JUIsl TOJy4YyeHus oOpa3oBaHUs B 0OJACTSAX, HE TPeOYIOLIUX YIIIyOJIEHHOU
MaTeMaTHYeCKOH TOJrOTOBKH;

®  BOCIHTAHHECPEJACTBAMH MaTEMAaTHUKHA KYyJbTYpbl JUYHOCTH, ITOHUMAHHUS
3HAYMMOCTH MATEMATUKH ISl HAYYHO-TEXHUYECKOTO MPOrpecca, OTHOIIEHUS
K MaTeMaTHKe KaK K 9acTH OOIIEeYEeIOBEUECKON KyIbTYPhI Yepe3 3HAKOMCTBO
C UCTOPUEN pa3BUTHSI MATEMATHUKHU, SBOJIFOIIMEN MATEMATUUYECKUX UEH.

e  OcHOBY MPUMEPHOI MpPOrpamMMbl COCTABIIET COJAEPKAHUE, COTIIACOBAHHOE C
TpeOoBaHUAMHU (peepaTbHOTO KOMITIOHEHTa TOCYJapCTBEHHOTO CTaHIapTa
cpeaHero (IoJIHOro) od1iero oopa3oBaHus 6a30BOr0 YPOBHS.

e B mporpammMme y4eOHBIM Marepuasl mpeAcTaBiieH B GopMe udepeayrolierocs
pa3BepTHIBAHUS OCHOBHBIX COJICPKATECIIbHBIX JIMHUN:

®  eqjeeOpauveckas IUHUs, BKIIOYAIOIAs CUCTEMATHU3AIMIO CBEICHUH O YHCliax;
M3Yy4YeHUE HOBBIX M 0000IlEHHE paHee M3YUYEHHBIX orepanuil (BO3BeJCHHE B
CTENEeHb, U3BJICYEHUE KOPHSI, JorapupMUpOBaHUE, CUHYC, KOCUHYC, TAHT'€HC,
KOTQHI€HC W OOpaTHble K HUM); H3yYEHHE HOBBIX BHJIOB YHUCJIOBBIX
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BBIpXEHU U (OpPMYJ; COBEpIICHCTBOBAHWE NPAKTHUUYECKUX HABBIKOB H
BBIUMCIUTEIBHON  KyJbTYpbl, pacIIUpEeHHE U  COBEPILICHCTBOBaHHE
aJireOpanvecKkoro amrmapara, cOpMHUPOBAHHOTO B OCHOBHOH IIKOJIE, U €ro
IPUMEHEHHUE K PELICHUI0 MaTEMaTUYECKUX U IPUKIAIHBIX 3a/1a4;
emeopemuKko-QyHKYUOHANbHAS JUHUA, BKIIOYAIOIIasl CUCTEMATU3alUI0 U
paciuipeHre CBeAeHUN O (QYHKIUSIX, COBEPIICHCTBOBAHHE TpaUUeCKUx
YMEHHI{; 3HAKOMCTBO C OCHOBHBIMHU HJESIMH U METOJAMHU MAaTeMaTUYECKOTO
aHanm3a B 00beMe, MO3BOJISIONIEM HMCCIEN0BATh dJIeMEHTapHble QYHKIUU U
pemarh npocTeiime reoMeTpudeckrue, GU3NYECKue U JIpyrue MpuKIaaHbIe
3a]1a4u;

®UHUA YPAGHEHUl U HEepageHcme, OCHOBAaHHAs Ha IIOCTPOECHUU U
UCCIICIOBAaHUM  MAaTeMaTUYeCKUX  MOJEIIeH, nepecekammascs ¢
anreOpandeckod M TEOPETHUKO-(PYHKIIMOHAIBHON JTUHHUSAMH W BKJIFOYAIOIIAS
Pa3BUTHE U COBEPUICHCTBOBAHME TEXHHUKHU alredpandeckux npeoOpa3oBaHHA
JUIS  pEIICHUS ypaBHEHMI, HEPAaBEHCTB H CHUCTeM; (opmupoBaHHe
CIIOCOOHOCTH CTPOUTH M MCCIEA0BATH MPOCTEUIITIE MAaTEMAaTHUECKUE MOJIENN
OpU pElICHUH MPUKIAIHBIX 3aad, 3a/7ad M3 CMEXHBIX M CIEHUaIbHbBIX
JTUCIUILINH;

eceomempuyeckas JUHUsA, BKIIOYAIONIAs HArJsAAHbIE MPEJICTaBICHUS O
MPOCTPAHCTBEHHBIX (UTYpax M U3YUYCHHE HX CBOWCTB, (POPMUPOBAHUE H
pa3BUTHE  MPOCTPAHCTBEHHOTO  BOOOpakeHHUs, pa3BUTUE  CHOCOOOB
T€OMETPUUECKUX H3MEPEHUN, KOOPAMHATHOTO U BEKTOPHOTO METOJOB IS
pelIeHns MaTeMaTHUeCKUX U MPUKIIAIHBIX 3a]1a4;

ecmoxacmuieckas JUHUs, OCHOBaHHAas Ha pa3BUTHH KOMOHMHATOPHBIX
YMEHHM, MPEeICTaBICHUI O BEPOSITHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTAX
OKpY’KaloIllero Mupa.

PasButne coaep>KaTeNbHBIX JIMHUN COMPOBOXKIAETCS COBEPIICHCTBOBAHHEM
WHTEIJICKTyallbHBIX ~ M PEUYEBBIX ~ yMEHHM  MmyTeM  OOOTalleHHs
MaTEMaTHYECKOTO SI3bIKa, Pa3BUTHSI IOTUYECKOTO MBITILIICHUS

3amaun JUCIUILIMHEI «MaTeMaTHKay:

CUCTEMAaTH3alUsl CBEICHUM O YHCIIAX; M3YyYCHUE HOBBIX BHJOB YHCIIOBBIX
BBIPDOKECHUA W (POPMYJI; COBEPIICHCTBOBAHME TMPAKTUYECKHX HABHIKOB W
BBIUUCIIUTEIPHOW  KYJIBTYPbl, PpACIIMPEHHE U  COBEPILICHCTBOBAHHUE
anredpanyeckoro ammnapara, c(GOpMUPOBAHHOTO B OCHOBHOW WIKOJE, €ro
MIPUMEHEHHUE K PELICHUIO0 MAaTEMATUYECKUX U HEMATEMAaTUYECKUX 3aaY;
pacuIMpeHne U cucTeMaTu3anus OOIIMX CBEACHUN O PYHKIUAX, TOMOJTHEHUE
KJIacca U3ydaeMbIX (GYHKIIUH, WILTIOCTPAIUs IIUPOTHI MPUMEHEHUS (PYHKIIUMA
JUISL ONMCAHUS M U3YUYECHUS PEAIbHBIX 3aBUCUMOCTEN;

U3YyYCHUE CBOWMCTB TMPOCTPAHCTBEHHBIX TeJ, (POPMUPOBAHUE YMCHHS
MIPUMEHSATH NTOJYUYCHHBIE 3HAHUS JJIsI PEIIECHUS] TPAKTUYECKUX 3314,
pas3BuTHE IIPEACTABICHAN 0 BEPOSATHOCTHO-CTATUCTUYECKHUX
3aKOHOMEPHOCTAX B OKpYXXawlleM  MHUpE, COBEPIICHCTBOBAHUE



WHTEJUICKTYyallbHBIX ~ W PEYEBBIX ~ YMEHHUWA  MmMyTeM  OOOTamieHus
MaTeMaTUYECKOTO SI3bIKa, Pa3BUTHSI JIOTUYECKOTO MBIILJICHUS;

®  3HAKOMCTBO C OCHOBHBIMH UAESMH U METOJIAMH MAaTEMATHYECKOTO aHAJIN3A.

B pesynbTaTte ocBoeHUs yueOHON AUCIUIUITMHBI 00Y4arONIUICs JOIKEH YMeTh!

. BhINONHATE TOXKAECTBEHHBIE MPEOOpa30BaHUsl BBIPAKEHUN, COJEpKaIIUX
CTETICHHBIC, TOKAa3aTeIbHbIC, JOTaPU(PMUUECKHE W TPUTOHOMETPUUCCKHUE
BBIPAYKCHUS.

Crpouth TpaduKu CTENEHHOHM, TOKa3aTeIbHOM, JorapuPMUIECKO U
TPUTOHOMETPHUECKUX (DYHKITHI.

. Pemate npocreime ypaBHEHUSI 1 HEPABEHCTBA, COJICPKAIINE CTEIICHHBIE,
MOKa3aTeNIbHbIE, JIOTApU(PMUIECKUE U TPUTOHOMETPUIECKUE (DYHKITHH.

. N3o0paxkath TeoMeTpuueckie (UTYpbl Ha YEpTEeKE M IPOU3BOJUTH
MPOCTEHUIINE TTIOCTPOCHHUS HA MIIOCKOCTH.

. BrIimonHsaTh onepanMu HajJ BEKTOpPaMHM U II0Jb30BAThCS CBOMCTBAMM 3THX
OTICpALUA.

B pe3ynbpTaTe 0CBOCHMS TMCUUILUIMHBI 00yYarouics JOIKEH 3HATh:

CBOMCTBA apU(PMETHUECKOT0 KOPHS HAaTypaJlbHOM CTETIEHHU;

CBOMCTBA CTENEHH C PAIlHOHATBHBIM TTOKA3aTEIIEeM;

CBOICTBA JIOrapu(PMOB U OCHOBHOE JIOTapU(PMUUECKOE TOKIAECTBO;

OCHOBHBIE TPUTOHOMETpUUYECKHE (HOPMYJIBI;

TaOJIMIy TPOU3BOIHBIX JIEMEHTAPHBIX (PYHKINHI;

aKCHOMBI CTEPEOMETPUH, OCHOBHBIC TTOHITHS, (DOPMYIIBI U TEOPEMBI U YMETh

NPUMEHSATH WX TP PEIICHUH 3a/1a4.

1.4. Pexomenayemoe KOJHYECTBO YAaCOB HA OCBOCHHE IPOrpaMMBbl

AUCHMIIMHBI:

MaKCUMaJIbHOW y4eOHOM Harpy3ku oOyuatomierocst 510 yacoB, B TOM 4uCIIE:
00s3aTeNIbHON ayIUTOPHOM yueOHOM Harpy3ku oOydaromierocs: 340 4acos;
CaMOCTOATENBHOM paboThl oOy4varomierocs 170 gacos.



2. CTPYKTYPA M COJIEP)KAHUE YYEFHOM JUCIUILJIAHBI
Marematuka: anreOpa 1 Hayajla aHaJIM3a, FEOMETPHUS

2.1. O0bem yueOHOI TUCHHUILINHBI U BUAbI y4e0HOI padoThl

Bun yueOHoi1 padoThl Oobvem uacos

MaxkcuMasibHasi yyeOHasi HArpy3Ka (Bcero) 510
Oo0s13aTeIbHAS aYyAUTOPHAA y4eOHAsl HAarpy3Ka (Bcero) 340
B TOM YHCJIE:

MPAKTUIECKHUE 3aHITHSI 150

KOHTPOJIbHBIE pa0OThI 24
CamocrosiTesibHas padboTa o0y4yawuerocs (Bcero) 170
B TOM YHCJIE:
MOATOTOBKA pedepaTa
BBINIOJIHEHUE JJOMAIIIHUX 3aJJaHUu
Hrorosas arrecranms B popMe 3K3aMeHa




2.2. TemaTH4ecKkHii IUIaH U coiepKaHMe Y4eOHOI TMCHMILIMHBI MaTtemaTuka: anreOpa U Havaja aHaiIu3a, TeoMeTpust

HaumenoBanue
pa3aeioB M TeM

Conep:xanue yueOHOro MaTepuaJia, JiabopatopHbie padoThl U NPAKTHYECKUE 3aHATHS,
CaMOCTOSITEILHAS PA00Ta 00YIAIOIINXCS

O01neM yacoB

YpoBeHn
OCBOEHHS

3

IToBTOpenue
LIKOJIBHOTO Kypca

Cozaeprxanue y4eOHOro Marepuania

1 Uucna u anredpandeckue npeoOpa3oBaHUs
DopMyJIbl COKPAEHHOTO YMHOXKEHUS.
IIpOLeHTBI U IpONOPLUU

YpaBHEHUs

HepaBencrtBa

Cucrembl ypaBHEHUN U HEPABEHCTB
I'paduku Qynkiuii. CoiicTBa

KourpoJubHas padora Nel

18

IIpakTHyeckasi padoTa: pelieHue 3a/1a4, pelieHue TECTOB, PELICHUE 3aJaHUN 110 UHANBUYAJIbHBIM
KapTOYKaM

12

CamocTosiTesibHasi pad0Ta: BHINOJHEHUE JOMAITHUX 3alaHUH

Pa3znen 1.
Aareopa
eMa
1.1.JIeiicTBUTENHH
ISCREV ()6}

Cojzepxanne yaeOHOro MaTepraja

1 Ilenble u panuoHanbHbIE YKCia. J[efCTBUTENIBHBIE YUCIIA.

JlericTBUS HaJl OOBIKHOBEHHBIMH U JIECITHYHBIMU JIPOOSIMH.
beckoneuHo yObIBarolasi reoMeTpUYecKas Iporpeccusl.
Apudmerndecknii KOpeHb HATYPaTbHON CTEIICHH

[Tpubnuxennslie yncaa. AGCOMIOTHAS U OTHOCUTENIbHAS MOTPEIIHOCTH.
CreneHb ¢ pallMOHaJIbHBIM [TOKA3aTeIeM

Crenens c 1eHCTBUTENBHBIM I10KA3aTEIEM.

14

IIpakTHyeckasi padoTa: perieHue 3a/1a4, pelieHue TECTOB, PELICHUE 3aJaHUN 110 UHANBUYaJIbHBIM
KapTOYKaM

CamocrosiTesibHas padoTa: BbIIIOJHEHUE JOMAIIHUX 3a1aHUM.

Tema 1.2.
Crenennas

byHKIUSA

CozepxaHue yueOHOro Marepuaia

1 CrenenHas pyHKLUS, €€ CBOUCTBA U €€ rpaduk.
B3aumHo oOpaTHbIe QyHKIIUN

PaBHOCHIIbHBIE YpaBHEHMS U HEPABEHCTBA.
WppanmonanbHble ypaBHEHUS U HEPABEHCTBA

KontpojbHasi padora Ne2

12

IMpakTuyeckas padora: penieHue 3aja4, peleHue TECTOB, PEIICHUE 3aJaHUI 10 UHINBUIyaIbHBIM
KapTOYKaM

CamMocTosiTeJIbHAsg pa0d0TAa: BLINOJHEHHE JOMAITHUX 3aJJaHuH

Tema 1.3.
Tloka3arenbHas

byHKIUS

CopaeprxaHne yueOHOro MaTepuaja

1 [TokazarenpHast QyHKIHS, €€ CBOWCTBA U TpaduK
[Toka3zaTenbHble ypaBHEHUS

[Toka3zaTenbHbIE HEpABEHCTBA




HaumenoBanue

Coaep:xanue yueOHOro MaTepHasa, JJadoparopHbie padOThI M IPAaKTHYECKUE 3aHATHS,

O0neM yacoB

YpoBeHb
OCBOEHHS

Pa31eJa0B H TEM
1

CaMOCTOSITEJILHAA PA00Ta 00YIAIOIINXCSH
2

3

CucTeMsl TToKa3aTeIbHBIX ypaBHeHI/Iﬁ 1 HCPABCHCTB

KoutpoabHnas padora Ne3

IIpakTnyeckas padora: pelieHue 3a1a4, pelieHUe TECTOB, PELLIEHUE 3aJaHUI 110 UHINBUYyaJIbHBIM
KapTO4Kam

12

CamMmocTosiTeJbHas padoTa: BLIIOJHEHNE JOMANTHUX 3aJaHUI

Tema 1.4.
Jlorapudmuaeckas
VHKIUS

Cosepkanne yaeOHOro MaTepHajia
1 Jlorapudmel.

CaoiicTBa siorapumMoB. J[ecITHYHBIC H HATypATbHBIC JIOTAPU(PMBI.
Jlorapudmuueckas GyHKIHUS, €€ CBONCTBA U rpaduK.
Jlorapudmuueckue ypaBHeHus. JlorapupMudeckre HepaBeHCTBA.

KonTpoabHas padora Ned

IIpakTHyeckasi padoTa: perieHue 3a/1a4, pelicHue TECTOB, PEUICHUE 3aIaHUN 110 UHANBUYyaTbHBIM
KapToyKaMm

12

CamMocTosiTeJIbHas pad0oTa: BLITIOJHEHNE JJOMANTHUX 3aJaHuH

13

Tema 1.5.
Tpuronomerpuuec
Kue GopMyIIbl

Cozepxanne yaeOHOro Marepuaja

1 Panuannas mepa yria. IloBopoT TOYKM BOKpYr Hawana koopawHaT. OmnpeneneHue CHHYyca,
KOCHHYCAa M TaHTe€Hca yrjia. 3HakKd CHUHYCA, KOCMHyCa M TaHI€HCa. 3aBUCUMOCTb MEXKIY
CHUHYCOM, KOCUHYCOM M TaHT€HCOM OJIHOTO U TOTO XK€ YTIJIa.

Tpuronomerpuueckue ToxnaecrBa. CHHYC, KOCUHYC M TAaHTE€HC YIJIOB o U —o.. Dopmysl
CIIOKEHHUS

CuHyc, KOCUHYC U TaHT€HC ABOMHOrO U MOJOBUHHOTO yria. @opmynsl npuBenenus. Cymma u
pazHocTh cuHycoB. CymMMa U pa3HOCTh KOCHHYCOB.

22

KonTpoabHasa padora Neb

HpaKanecxaﬂ paﬁoTa: pemieHueC 3aia4, pCICHUC TCCTOB, PCIICHUC 3aI[aHI/II71 M0 THAUBUAYAJIbHBIM
KapTO4YKaM

CamMocTosiTeJibHAsl pad0Ta: BRIIOJHCHNUE JOMAITHUX 3aaHUM

11

Tema 1.6.
Tpuronomerpuuec
KH€ ypaBHEHUS

Cojnepkanre y9eOHOro MaTepraja

1 YpaBHeHHe COSX = a. YpaBHeHHe SINX = a

VYpaBHenue tgX = a. PemeHne TpUroHOMETpUYECKUX YPaBHEHUN
PemreHne TpUroHOMETpUYECKUX YpaBHEHNH U HEPABEHCTB.

KontpoJjbHasi padora Neb

27

IMpakTuyeckas padora: pemieHue 3aja4, peleHUe TECTOB, PEIIEHUE 3aJaHUN 110 UHIUBUyaIbHBIM
KapTOo4KaM

10

CamMocTosiTeJIbHAsg pa0d0TAa: BRINOJHEHHE JOMAITHUX 3aJaHuH

12




HaumenoBanue

Coaep:xanue yueOHOro MaTepHasa, JJadoparopHbie padOThI M IPAaKTHYECKUE 3aHATHS,

O0neM yacoB

YpoBeHb
OCBOEHHS

Pa31eJa0B H TEM
1

CaMOCTOSITEJILHAA PA00Ta 00YIAIOIINXCSH
2

Tema 1.7.
Tpuronomerpuuec
KHe QyHKIUN

Conepxanue yueOHOro MaTepuania

1 OO6nacte onpeAeneHUs ¥ MHOXXECTBO 3HAUYEHU TPUTOHOMETPUYECKHUX (YHKUIUN. YETHOCTb,
HEYETHOCTh, IEPUOANYHOCTD TPUTOHOMETPUYECKUX (PYHKIUH.

CaoiicTBa (yHKIMH y = COS X U ee rpaduk. CoiicTBa GpyHKIMHU Y = SIN X U ee rpaduK.
CpoiicTBa ¢yHKIMH y = Ig X U ee rpaduK.

IIpakTHyeckas padoTa: pelieHue 3a/1a4, peuieHue TECTOB, PELICHUE 3aJaHUN 110 UHANBUYAJIbHBIM
KapTOYKaM

CaMocTosiTeJIbHAsg pa0d0Ta: BEINOJHEHHE JOMAIIHUX 3aJaHUHI

Tema 1.8.
[Tpoussoanas u ¢e
r€OMETPUYECKHUN
CMBICI

CopaepxaHue yaeOHOro MaTepuaja

1 [TpousBonnas. [IponsBoaHas CTeneHHON QYHKIIUH.
[IpaBuna nuddepeHnupoBaHus.

[Tpon3BoHBIE HEKOTOPBIX IJIEMEHTAPHBIX (DYHKITHIA.
['eomeTpuyeckuii CMbICI MPOU3BOIHOM.

KonTpoannas padora Ne/

IMpakTuyeckas padora: penieHue 3aja4, pelCHUE TECTOB, PEIIEHUE 3aJaHUN 110 UHINBUyaIbHBIM
KapTOoYyKaM

CamocTosiTeJIbHAs pa0d0TAa: BRINOJHEHHE JOMAITHUX 3aJaHuM

12

Tema 1.9.
[IpumeneHne
IIPOU3BOJHOM K
HCCJIEI0BAHUIO
byHKIMMA

CozepxaHue yueOHOro Marepuaia

1 Bospacranue u yobiBanue GyHKIMH. DKCTPEMYMbI (PYHKITUH.
[IpuMeHeHne MPON3BOTHOM K TOCTPOEHHUIO TpaduKOB (PYHKITUH.
HauOonbiiee n HanmeHblee 3Ha4YeHNUS (QYHKIHH.

BeinyxiiocTs rpaduka GyHKIIMHN, TOUYKH neperuoa.

KonTpoabHasa padora Ne8

24

IIpakTuyeckas padora: pemieHue 3aja4, peleHUe TECTOB, PEIIEHUE 3aJaHUN 10 UHINBU1yaIbHBIM
KapTo4KaM

12

CamMocTosiTeJIbHAsl pad0Ta: BRIIOJHCHNUE JOMAITHUX 3aaHUM

12

Tema 1.10.
WNurerpan

Conepkanre y9eOHOro MaTeprajia

1 [TepBooOpasnas. [IpaBuiia Hax0XIEHHS IEPBOOOPA3HBIX.

[1nomans KpUBOJIMHEHHON TPANELIUU U UHTETPall

Brruncnienne naTerpainoB. BerauciaeHnue miomaaen ¢ moMOIbI0 HHTETPaoB.
[IpuMeHeHne NpoN3BOJHON M MHTETpasia K PeIICHUIO0 MPAKTUUYECKUX 3aay.

KonTpoabHasa padora Ne9

18

IIpakTuyeckasi padoTa: pernieHue 3a7a4, pelieHUE TECTOB, PEIICHUE 3aJJaHUN 110 UHAUBUAYAIbHBIM
KapTouKaM

10

CamMocTosiTeJIbHas pad0oTa: BLITIOJTHEHNE JOMANTHUX 3aJaHUHI

10




HaunmeHoBaHue Coaep:xanue yueOHOro MaTepHasa, JJadoparopHbie padOThI M IPAaKTHYECKUE 3aHATHS, O0beM yacoB Yposenn
pa3aeioB M TeM CaMOCTOSITEJILHAA PA00Ta 00YIAIOIINXCSH OCBOEHHS
1 2 3
Paznen 2.
I'eomeTpus
IToBTOpEHuEe CozeprkaHue y9eOHOro MaTepHajia 10
I'eomerpuyeckue pUrypsl U UX CBOMCTBA
Teopema [Mudaropa. Teopema KOCHHYCOB ¥ CHHYCOB
[Tepumetp, miomaab reoMEeTPHIECKUX PUTYP
Bnucannbie 1 onvMcanHble MHOTOYTOJIbHUKH.
IIpakTHyeckas padorTa: pelieHue 3a/1a4, pelIeHUEe TECTOB, PELIEHUE 3aJaHUN 110 UHAVBUYAJIbHBIM 6
KapTOouKaM
CamocTrosiTeibHasl pad0TAa: BHIIOJHEHHE JOMAIIHUX 3aJaHUHM 5
ConeprkaHue yueOHOro MaTepHajia 6
nap];%‘gn%,hlém [Ipenmet crepeomeTpuu. AKCHOMBI cTepeomeTpun. HekoTopbie ciiecTBUS U3 aKCHOM. 2
TPSMBIX H_ B3anMHoe pacnosnoxkeHue npsMbIx B IPOCTPAHCTBE.
IIOCKOCTEU [TapannenbHOCTh NPSIMBIX, MPSIMOUN U TIOCKOCTH
[TapajIenbHOCTh IIOCKOCTEH.
IIpakTnyeckas padora:
CamMocTosiTeJbHas pad0Ta: BRIIIOJHEHNE JOMANTHUX 33JaHUH 3
Tema 2.2. CojaepxaHue yaeOHOro MaTepyaja 8
Heg&egggﬁz&ﬂgflo 1 | Mepnenmuxynspuocts mpsivMoit 1 miockocTr 2
UIOCKOCTElH [lepnenquKynsip ¥ HAKJIOHHBIE. YTOJI MEXKY MPAMOU U MJIOCKOCTBIO
JIByrpanHsbIi yrou. IlepneHauKynsspHOCTb INIOCKOCTEN
IIpakTuyeckasi pabora: perieHue 3a/1a4, pelieHue TECTOB, PEIICHUE 3aIaHUN 110 UHANBUYyaTbHBIM 2
KapToyKaM
CamocTrosiTeqibHasi pad0Ta: BLINOJIHESHHE JOMAIIHUX 3aaHUHM ]
Tema 2.3. CopaeprxaHue yaeOHOro MaTepuaja 14
Muororpansuku | 1 ITousitue Muororpannuka. [Tapannenenunen. [Tpuzma 2
[Tupamuna Terpasrap.
[IpaBuUsIbHBIE MHOTOTPAHHUKHI
Kourpoabnas padoora Nel0
IIpakTHyeckasi padoTa: pelieHue 3a/1a4, pelieHue TECTOB, PELIEHUE 3aJaHUN 110 UHANBUYaJIbHBIM 4
KapTOYKaM
CamocTosiTeJpHas pad0oTa: BRITIOJTHEHNE JOMANTHUX 3aJaHUHI /
Tema 2.4. CoaepkaHue YIeOHOr0 MaTepuaja 11
nBoegTOag)éTB]‘ae 1 | Monstue BexTopa B mpoctpanctse. mHa BekTopa. PaBeHCTBO BEKTOPOB 2
poctp JlelicTBus Ha BEKTOpaMH
Kommianapusie Bextopsl. [IpaBumo mapamienenumnena
[IpuMeHeHne BEKTOPOB K pEelISHUIO 3a7a4
IIpakTHyeckasi pabdoTa: peuieHue 3a/1a4, pelieHue TECTOB, PELICHUE 3aJaHUN 110 UHANBUYaJIbHBIM 6
KapTOYKaM
CamocTosiTeJpHas pad0Ta: BLITIOJTHEHNE JOMANTHUX 3aJaHUH /
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HaunmeHoBaHue Coaep:xanue yueOHOro MaTepHasa, JJadoparopHbie padOThI M IPAaKTHYECKUE 3aHATHS, O0beM yacoB Yposenn
pa3aeioB M TeM CaMOCTOSITEJILHAA PA00Ta 00YIAIOIINXCSH OCBOEHHS
1 2 3
Tema 2.5. Meton | Coneprkanue yaeOHOro MaTepHaa 14
;ngégﬁgﬁe KoopauHaTel TOYKH U KOOPIUHATHI BEKTOPA. 2
CkansipHO€ MTPOU3BEICHHE BEKTOPOB. YTOJI MEX]y BeKTopamu. Perenue 3agad.
KonTpoabHas padora Nell
ITpakTuyeckasi pabora: perieHue 3a/1a4, pelieHue TECTOB, PEIICHUE 3aIaHUH 110 UHANBUyaIbHBIM 4
KapToYKaM
CamMocTosiTeJbHas pad0oTa: BLITIOJHEHNE JOMANTHUX 33JaHUHI /
Tema 2.6. Tena | CojmeprkaHue ydeOHOro MaTepuaia 10
BPALICHUS 1 Luausap 2
Konyc
[lap
IIpakTuyeckasi pabdoTa: perieHue 3a1a4, pEIICHUE TECTOB, PEIICHUE 3aJaHUN 110 UHIUBUAYaTbHBIM 2
KapTOYKaM.:
CamocTosiTeJIbHas pa0d0TAa: BRINOJHEHNUE JOMAITHUX 3aJaHuM 5
Tema 2.7. ConeprkaHue yudeOHOro MaTepHajia 12
O0nembl e 1 O6beM npsiMoyrosibHOTO napasuienenunena. OobeM IpsIMoi IPU3MbL U HIITUHIPA 2
OObeM HaKJIOHHOW MPU3MBI, TUpaMUIbl ¥ KoHyca. O0beM mapa v miomaas cheps
KonTpoabHasa padora Nel2
IIpakTuyeckasi pabora: perieHue 3a/1a4, pelieHue TECTOB, PEUICHUE 3aIaHUN 110 UHANBUYyaTbHBIM 2
KapToyKaM
CamocTrosiTeqibHasi pa0d0Ta: BLINOJIHESHHE JOMAIIHUX 3a0aHUHM 6
Paznea 3. Cojnepxanne y9eOHOro MaTepHaja 10
ONEeMEHTBI OCHOBHBIE TIOHATHS KOMOMHATOPUKH. [IpaBUIIO IPOU3BEICHHUS 2
KOMOWHATOPUKH.
[IepecranoBku
Pazmemnenus
CoucTaHus
3asnaun Ha nepedop BapHaHTOB.
®opmyna bunoma HproToHa.
CamocrosiTesibHas pa0oTa 00yYaKOIIUXCS: BBIIIOJIHEHUE JOMAILIHUX 3aJaHUN 5
ITpakTuyeckasi pabora pernieHue 3aaa4, perieHrue TECTOB, PEIICHUE 3aJaHUN 110 MHANBUyaTbHBIM 6
KapTOYKaM.
Paznen Copepxanue yueOHOro MaTepuaia 10
4.911eMEeHThI
TEOPUH
BEPOSITHOCTEH U
MaTEeMaTHYCCKOU
CTaTUCTHKH,
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HaunmeHoBaHue Coaep:xanue yueOHOro MaTepHasa, JJadoparopHbie padOThI M IPAaKTHYECKUE 3aHATHS, O0beM yacoB Yposenn

pa3aeioB M TeM CaMOCTOSITEJILHAA PA00Ta 00YIAIOIINXCSH OCBOEHHS
1 2 3

1 CoOrITue. Bunnl coOpiTHH 1
KomOunammu coOwitrii [IpoTHBOIONIOKHOE COOBITHE
BeposiTHOCTh COOBITHI
CrnosxeHue BeposiTHOCTEN
HezaBucrumplie coObITHST Y MHOKEHUE BEPOSITHOCTEH
CratucTtuyueckasi BEpOSITHOCTh
Ciy4daiiHble BETUYHHBI
IK}[eHTpanLHHe TEHJCHIINH

epbl pa3mMaxa

IIpakTuyeckas padora: 2
CamocrosiTesibHas padoTa 00yYAOIIUXCS: BBIITOJIHEHUE IOMAITHUX 3a1aHUI 5

Pazoen 5 Coneprkanre yaeOHOro MaTepHaa 26

[ToBTOpEHME

OCHOBHBIX OcCHOBHBIE pa3ieiibl TEOMETPUHI 2

Tpuronomerpuieckre PyHKIMH, YpaBHEHHS U HEpABEHCTBA
Pa3IeIoB p ™ dyuxuum, yp p
POTPaMMBI [TokazarenbHbIe ypaBHEHUS M HEPABEHCTBA

Jlorapudmuyeckue ypaBHEHUS M HEPABEHCTBA

[Ipon3BoaHas u uHTErpan

IIpakTuyeckasi pabora: 22
CamocrosiTesibHasA padoTa 00yYArOIIUXCS: BBIITOJIHEHUE IOMAITHUX 3a1aHUI 13
510

Jnis XapakTepUCTUKH YPOBHS OCBOCHMS yUeOHOT0 MaTepualia UCIOJIb3YIOTCS CIelylolue 0003HaueHus:

1. — o3HaKOMUTENBHBIN (y3HaBaHUE paHEEe U3yUYEHHBIX OOBEKTOB, CBOICTB);

2. — penpOAYKTHUBHBIN (BBIIOJIHEHUE IEATEILHOCTH 110 00pa31y, MHCTPYKIIUHU UJIH 110l PYKOBOACTBOM)

3. —  TpOAYKTHBHBIH  (IUIAHUPOBAaHWE ¥  CAMOCTOSTENIEHOE  BBIIOJIHEHWE  JCATENBHOCTH,  pelleHHe  MPOOJNEMHBIX  3ajad4)
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3. YCJIOBUSA PEAJIN3AIIUU YYEBHON JUCIUTLIINHBI
Maremartuka: anreOpa 1 Hayajia aHaJIN3a, TEOMETPHUSI

3.1. TpeGoBanusi K  MHHMMAJIBHOMY  MATEPHAJIbHO-TEXHHYECKOMY
o0ecrneuyeHu10
Peanuzanmst y4eOHOW JUCIUIUIMHBI TpeOyeT HaMuus ydeOHOTO KaOuHeTa
MaTteMaTHKH.

O6opynoBanue yueOHOro KaOUHeTa:

— TI0CAJI0YHBIE MECTa MO KOJIMYECTBY 00YUaIOIIUXCS;

— pabodee MeCTO IPenojaBaTes;

— KOMIUIEKT y4eOHBIX rmocoOuii rmo anredpe u reomerpuu 10-11 kiacc;
— MOJieNTi 00 BEMHBIX T€OMETPUUECKUX (PUTYD.

TexHuuecKue cpeacTBa 00yyeHus:
— KOMIIBIOTEpP C JIMLEH3UOHHBIM IPOrPAMMHBIM OOECIEUYEHHEM U MYJIbTUMEINA
IIPOEKTOP.

3.2. UudopmannoHHoe odecnievyeHne o0yueHust

Ilepeyens pexoMeHayeMbIX Y4eOHbIX wu3aaHuii, WHTepHeT-pecypcos,
JAOIOJHUTEJIbHOM JIUTePaTypPbl

OCHOBHBIE HCTOYHUKHU:

1. 0. M. Konsarun AnreOpa u Hauvana anammza, 10-11 xmaccel. — M.:
[TpocBemenne, 20151

2. JI.C. Artanacsu u np. ['eomerpus, 10-11kmacce. — M.: Ilpocsemenne, 2018.

3. bammakoB M.M. Maremaruka: anreOpa ¥ Hadajga MaTeMaTHIECKOTO
aHaln3a, TeOMETpUs:  y4eOHHK IS CTYJCHTOB
npo(ecCHOHANBHBIX 00pa30BaTeNIbHBIX OpraHU3alfil, OCBaUBAIOLIUX
npodeccun u cneruaibaoctya CII10. - M.,2017

4. bammakoB M.UM. Maremaruka: anreOpa u Hadajia MaTeMaTHYECKOTO
aHanusa, TEOMETPHUSL: COopHuK 3aja4 npodrIbHON
HaIpPaBJICHHOCTH: yueO. nocooue TSt CTYJICHTOB
npoecCHoHaNBHBIX 00pa30BaTebHBIX OpraHU3alfil, OCBaUBAIOLIUX
npodeccun u cneunansuocta CIIO. - M.,2017

5. bammakoB M.W. MaTtemaruka: anredpa u Hadajga MaTeMaTUYE€CKOTO
aHajau3a, TeOMETpHUs:  3aJayHuK: ydeO. MmocoOue i CTYISHTOB
podecCHOHANBHBIX 00pa30BaTENbHBIX OpraHU3allli, OCBAUBAIOIINX
npodeccun u cneunansuocta CIIO. - M.,2017
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I[OHOJ'IHHTGJ'H)HBI@ HCTOYHUKMU.

. bammakoB M.M. Maremartuka: anrebpa u Hadajga MaTeMaTHUYECKOTO

aHajgu3a, reOMeTpus: DJCKTPOHHBIA y4eb. - METOJI. KOMIUICKC s
CTYJICHTOB TPO(eCCHOHANIBHBIX 00pa30BaTE/IbHBIX OpPraHU3allNi,
ocBauBaromux npodeccun u cnermaibaocty CIIO. - M.,2017

. I'yceB B.A., I'puropseB C.I'., IBosnruna C.B. Maremaruka: anredpa

¥ HavaJla MaTeMaTUYECKOTO aHaIn3a, TEOMETPHUS: YIeOHUK TUTS
CTYIEHTOB TIPO(PECCHOHATBHBIX 00pa30BaTEIbHBIX OpPTaHU3aIINMN,
ocBanBaromux npodeccun u crienuanbaocTu CII0. - M.,2017

. M3yuenue reomerpuun B 10-11 kmnaccax: Meroa. pekomenganuu kyueo.: KH.

st yaurtenst/C. M. Caaksia, B. @. byty3oB. — 2-¢ u3n.— M.: IIpocBemienne,
2003. — 222 c.: ui.

. N3yuenue anreOps! 1 Havan ananuza B 10-11 kmaccax: Ku. nans yuurens / H.

E. ®enopoBa, M. B. TkaueBa. — 2-e u3a.— M.: [Ipocsemenune, 2004. — 205
C.: WL

. Slmenko M.B., bammakos M.U., Llpiranos L. Metoaudeckoe mocoOue

Ut moaroToBku Kk EI'D - M., 2019,

NuTepHeT-pecypcesr:

1.

~N o

http://www.exponenta.ru/educat/links/l_educ.asp#0 — Ilone3Hble ccbUIKM Ha
caiiTbl MaTeMaTH4YeCKOI U 00pa30BaTe/IbHON HANIPABJEHHOCTH: YUYeOHbIE
MaTepHUAaIIbl, TECTHI

http://www.fxyz.ru/ - HTEepakTUBHBINA CHPAaBOYHUK (POPMYIT U CBEICHHS IO
anreOpe, TPUTOHOMETPUH, TEOMETPUH, (PHU3HKeE.

http://maths.yfal.ru - CnpaBo4HUK COACPKUT MaTepuad IO MaTeMaTHKE
(apupmeTnka, anredpa, reoMeTpuUsl, TPUTOHOMETPHUS ).

allmatematika.ru - OcHoBHble (opMyJaBI TIO anredpe W TEOMETPHUH:
TOXKJIECTBEHHBIC MPEOOPA30BaHMs, IPOTPECCHUH, IPOU3BOIHAS, CTEPEOMETPHS

Y TIPOY.
http://mathsun.ru/ — Hcmopus mamemamuxu. buorpadum  BeIUKHX
MaTEeMaTHKOB

www.profobrazovanie.org

www.firo.ru

www.festival.1september.ru
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4. KOHTPOJIb U OLIEHKA PE3VJILTATOB OCBOEHMS YYEBHOI
JACHUTIIAHBI
Maremaruka: aJIre6pa " Ha4adJla aHaJIn3a, IrCOMCTPUA

KoHuTposibu  omeHka  pe3yJbTaTOB  OCBOCHHS  YYCOHOW  JUCITUTUIMHBI
OCYILECTBISIETCA MPENOAABATEIEM B INPOLECCE NPOBEACHUS IMPAKTUYECKHUX
3aHSITUNA, TECTUPOBAHUS, & TAKIKE BBIMOJHEHUSI 00yYarONUMUCS UHIUBUYTbHBIX

3aJlaHu M, IPOECKTOB, UCCIIEIOBAHUM.

Pe3yabTaThl 00yyeHus
(ocBOEHHbBbIE YMEHUS, YCBOCHHBbIE
3HAHUA)

DopMbI U METObI KOHTPOJISI U
OLIEHKH Pe3yJbTAaTOB 00y4eHusl

Ymenus:

TOKJICCTBCHHBIC
npeoOpa3oBaHUs BBIPAXKEHU,
COJIEPIKAIIINX CTCTICHHEIE,
MOKa3aTelbHbIE, JIoTapu(PMUIECKue U
TPUTOHOMETPUUECKHE QYHKITUU.

[IpoBoaUTH

OneHka peleHn ynpaXHEHUW, TECTOB
Ha YpOKe, BHEAYIUTOPHOMN
CaMOCTOATENbHON pa0OThI, BBHIMOIHEHUS
oOy4aronMMucs VHJIABUIYAJIBHBIX
3aJlaHui, KOHTPOJILHON pabOTBHI.

Crtpouthb rpaduku CTEIIEHHO,
MOKa3aTeJIbHOM, JIorapu(pMUIECKON u
TPUTOHOMETPUUECKUX (PYHKITHH.

OuneHka pemeHud yIpaXHEHHUU
YpOKE, CaMOCTOSITEILHON PabOTHI .

Ha

Pemare mpocredimme ypaBHEHUS U

HEPABEHCTBA, coJieprKaliue
CTEIICHHBIE, MOKa3aTelbHbIE,
jgorapupMHUUYECcKHe 17}

TPUTOHOMETPUUYECKHE (PYHKIIUU.

OueHka pelmeHni ynpaXHEHUW, TECTOB

Ha YPOKE, BHEAYIUTOPHOMN
CaMOCTOATENbHON pa0OThI, BBHIMOIHEHUS
00y4aromuMucs VHJABUIYAJTBHBIX

3aJlaHui, KOHTPOJIbHON pabOTBHI.

N306paxkarh reoMmeTpudeckue Gpurypol

HA  4YepTe’ke U NPOU3BOJIUTH
IIPOCTEUILINE IIOCTPOCHHUSA Ha
mwiockoctd.  Haxomute — miomaau
MOBEpXHOCTEH W OOBEMBI  Ten

BpalllCHUA 1 MHOTOI'DAHHHUKOB..

OueHka peueHuid yHIpaXHEHW Ha
YpOKE,  BBIMOJHEHUS OO0YYaIOIUMHUCS
WHIUBUYAJIbHBIX

3aJIaHU,CaMOCTOSI TEIBHOU PAOOTHI .

BrIIONHATE onepaunu HaJl BEKTOPaMU
U TIOJI30BAaThCSI CBOMCTBAMHU JTHUX
OTIEepaLUH.

OueHka pelIeHU yInpa)XHEHHM, TECTOB

Ha YPOKE, BHEAyAUTOPHOM
CaMOCTOATENbHON pabOThI, BBHIMOIHEHUS
00y4aroIMHUCs VHJIUBUY AJIbHBIX

3a/IaHUM, KOHTPOJIbHOM pabOTHI.

3Hanuqa:

CpoiicTBa apu(PMETHIECKOTO KOPHS
HaTypaJIbHOU CTEIICHHU.

OueHka peleHnid yNpa)XXHEHUH, TECTOB
Ha YpOKE, BHEAYIUTOPHOMN
CaMOCTOSITENIHOM PabOThI, KOHTPOJIBHOMN
paboTHI

CBoiicTBa CTENEHU C pallOHAJIbHBIM
IIOKa3aTCICM.

. OueHKa peneHnil yrnpa;xHeHUM, TECTOB
Ha YPOKE, BHEAYIUTOPHOM
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CaMOCTOSITENILHOW paObO0ThI, KOHTPOIHHON
paboTHI

CpoiicTBa JOorapudmMoB U OCHOBHOE
norapu(MUIECKOe TOXKIECTBO.

OneHka pelieHui ynpaxxHEHUM, TeCTOB

Ha ypOoKe, BHEAyAUTOPHOU
CaMOCTOATENbHON PAa0OThl BBINOIHEHUS
00y4aIOIUMHUCS WHIUBUTy TBHBIX

3aJJaHui,, KOHTPOJIBHON pabOTHI

OueHka peleHuid yNnpaXXHEHUH, TECTOB

OcHoBHbIE TPUTOHOMETPUYECKHUE | Ha YpOKe, BHEAYIUTOPHOM
bopMyIIHL. CaMOCTOSATEILHOM pabOThI, KOHTPOJIBHOMN

paboTHI

OneHka peleHuil ynpaxHEHHH, TeCTOB

Ha OKe BHEAYIUTOPHOU
Tabnuua POU3BOJAHBIX YPOKE, YAWTOP

. CaMOCTOSITENIbHOM PaOOThI, BBITOJIHEHUS

AIIEMEHTAPHBIX (PYHKIUH.

00y4aroIUMHUCs WHIUBUTyJIbHBIX

3aJlaHui, KOHTPOJILHOM pabOThI

AKCHOMBI CTEPEOMETPUM.

@opMynbl  AJISI  BBIYUCICHUS
IJIONIA/IEH MOBEPXHOCTEH U OOBEMOB
TeJ BpalleHUsI © MHOTOIPAaHHUKOB

OneHka pelmeHni ynpaXHEHUW, TECTOB

Ha YpOKe, BHEAYIUTOPHOMN
CaMOCTOATENbHON padOThI, BBHIMOIHEHUS
00yJaromuMucs VHJIABUIYATBHBIX

3aJlaHUi, KOHTPOJILHON pabOThI
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