MunucTepcTBo 00pa3oBaHusi M Haykn MypMaHCKoM 00/1acTH
«CeBepHblIil HAUMOHAJIBHBIN KOJLIENAO

(pusma rocy1apcTBEHHOr0 aBTOHOMHOIO NMPO0(eCcCHOHATBHOI0 00pPa30BaTEIbLHOI0
yupe:xnenuss MypMmanckoi 001actu «OJieHeropcKuii rOpHONPOMbIILIEHHBIN KOJLIEIA))

N‘ h‘-‘(*_.‘

VIBEPHRAEND
9
I_I a H ac MoanncaHo LMGPOBOI NOANNCHIO: | = {‘-fil OTJAC]Ia Hl‘l‘9 A‘
Nanac Hatanbsa BuktoposHa .-‘ 2/, C}é,‘ e X
DN: cn=MaHac Hatanbs - r '-. ;*;- o v X (- B.C OBCTKHHA
H aTan bﬂ BukToposHa, 0=TATMOY MO \( fa? 74

'OIMK", ou=AlnpekxTop, >
il=mai *‘
mail=mail@olgpk.ru, c=RU ¥ 02
BUKTOPOBHA feiz0zs. 1021 152011 o300 .f‘ " / “’”f""%’/’/f“ 21

PABOYAS ITPOI'PAMMA
y4eOHOU JUCIHUILTUHBI

OJII1.01 MaTemaTuka

OCHOBHO# MPoQeCCHOHATBHON 00pa30BaTeILHOM MTPOrPAMMBI IIOATOTOBKH
KBIM(UIIUPOBAHHBIX PAab0OUUX, CIYXKAIIMX MO Mpodeccuu cpeaHero npoPpecCuoHaANTbHOTO
00pa3zoBaHUs

35.01.23 Xo3siika(nH) ycaab0bl

c. JloBozepo, MypmaHckoii o0nactu
2021



PaGouass mporpamma mo  ywyeOHoi  mucnmmummae  OAIL01  Martemartuka
00111e00pa30BaTEIPHOTO IHKJIA MO Tpodeccuu cpeaHero MmpopecCHOHATBHOTO 00pa30oBaHUs
35.01.23 Xo3siika(uH) ycaab0bl.

[Iporpamma paszpabotaHa B cOOTBeTCTBHUM C «PexoMeHIanmusiMu MO pealn3aiuu
00pa3oBaTeNbHON MPOrpaMMbI CpeIHEro (IMOTHOTr0) 00mero o0pa3oBaHus B 00pa30BaTEIbHBIX
YUPEXKJIEHUAX HAYAIBHOTO MPOo(eCCHOHATBLHOTO U CpeHEero npohecCuoHaIbHOro 00pa3oBaHus
B COOTBETCTBUU C (eJepalbHBIM Oa3UCHBIM y4EOHBIM IUTAHOM M MPUMEPHBIMH TUIAHAMU IS
00pa3oBaTeNbHBIX yupexkaeHui Poccuiickoit denepanuu, peaau3yomux MPOrpaMMbl OOIIETO
oOpazoBanus» (mucbMo JlenaprameHTa rocy1apCTBEHHON MOJMTUKYA U HOPMATUBHO — MPABOBOTO
perynupoBanus B cdepe odpazoBanus MunoOpHayku Poccun ot 29.05.2007 Ne 03- 1180).

Pabouas mporpamma yueOHON nucHMILIMHBI «Maremartuka» pazpaboTaHa Ha OCHOBE
®depnepanbHOro rocynapcTsennoro crangaapta (nanee @I'OC) cpexanero obiiero oopa3oBaHus MO
aucuurinHe  «Martematukay, a TakkKe NpUMepHas mporpaMma ydyeOHOM JUCIUIUIMHBI
«Marematuka» A npodeccuil  HayalbHOTO  MPOQECCHOHATBHOIO  00pa3oBaHUs U
CIEIUAILHOCTEeW cpenHero mnpodeccnoHanibHOTO 00pasoBanus, ogoopeHa OI'Y «DUPO» ot
10.04.2008, yTBepxkaeHa AUpEKTOpoM JlemaprameHTa TOCYJapCTBEHHOM TMOJUTUKUA H
HOPMaTUBHO — TIPaBOBOTO pEryIMpoBaHus B cdepe oOpasoanwmsi MwunHOOpHaykum Poccun
16.04.2008.

Opranusanusi-pa3padoT4uk:

«CeBepHBIIl HAIMOHAIBHBIA KOJUIEDK» ((PWIMal TOCYAapCTBEHHOTO aBTOHOMHOTO
npodeccuoHanbsHOr0 00pa3oBaTENIbHOTO YupexaeHus MypmaHckoil obmactu «OneHeropckuit
TOPHOIIPOMBIIIUICHHBIA KOJUIEIK))

CocraBuTEIb:
PycanoB A.U., npenojgaBarens

OTBeTCTBEHHBIII:
Cogerkuna C.B., HauanpHUK OT/EINA 110 y4eOHOM paboTe

PACCMOTPEHO:

Ha 3aceganuu UMK ¢unuana
IIpoTokon

oT «01» centsiOps 2021 r. Ne 1



Conepxanue:

. ITacnopTt npuMepHO# TporpaMmbl y4€OHON AUCIUIUIAHBI

. Ctpyktypa ©  TpUMEpHOE  COJEp)KaHHEe  y4eOHOM

JUCIIUITIINHBI

. YcioBus peanu3auuyd NPUMEPHOM NpOrpaMmbl  y4eOHOH

IUCIHUAIIINHBI

. KoHTposib ¥ oOlEHKa pe3yJbTaTOB OCBOCHUSA Y4YCOHOM

UCIAILINHEI

CTp.

4-5

6-10

11-12

13 -15



1. TACIIOPT PABOYEM ITPOT'PAMMBI YYEBHOM JUCIIUTLIMHBI
MATEMATHKA

1.1. O6aacThr NnpUMeHeHHus padoueii MporpaMMbl

PabGouass mporpamMva  y4eOHOW  IUCHUIUIMHBI ~ SBJISIETCS  YacThblO  OCHOBHOM
npodeccuoHaIbHOM 00pa3zoBaTenbHON mporpamMmmbel B coorBerctBUM ¢ PI'OC CIIO mo
npodeccuu 35.01.23 Xo3siika(uH) ycaab0bl.

1.2. Mecto Yy4eOHOH [JUCUMILIMHBI B CTPYKTYpe OCHOBHO mnpodeccHOHAJIbHOI

o0pa3oBaTe/ibHOI NPOrPaMMBbI:

OO6meoOpa3oBaTeIbHBI UK OCHOBHOM TpodecCHOHabHONW  00pa30oBaTeIbHOM
nporpammbl CITO no mpodeccun 35.01.23 Xo3zsiika(uH) ycaab0bl.

1.3. Hean u 3ama4u y4eOHOH JMCHUILUIMHBI — TPe0OBAaHMSI K Pe3yJbTaTaM OCBOEHMS

yueOHOM TMCUMILIUHBI:

Lensimu ocBOeHMsI y4€OHOM TUCIUIUIMHBI MaTeMaTHKa SBISIOTCS:

. (dopMUpOBaHHE NPEICTABICHUH O MaTEeMaTHKE KaK YHHUBEPCAIbHOM S3bIKE€ HAyKH,
CpEeACTBE MOJCIUPOBAHHS SIBIICHHH U MPOLIECCOB, 00 HESIX U METO/IaX MAaTEeMaTHKH;

. Pa3BUTHEIOTHYECKOTO MBIIIICHHS], IPOCTPAHCTBEHHOTO BOOOPAKEHUS, AITOPUTMHUUECKON
KYJIbTYpbl, KPUTHYHOCTH MBIIUICHUS HAa YpPOBHE, HEOOXOAMMOM [uid Oyayiei
poeCCHOHATIBHOMN e TETFHOCTH, IS TIPOIOJDKEHUST 00pa30BaHMsI U CAaMOOOPa30BaHMS;

. OBJIaJICHUE MATEeMAaTUYECKUMHU 3HAHUSIMH U YMEHUSMHU, HEOOXOIUMBIMH B MOBCEIHEBHOMN
JKU3HU, JUISI U3YYEHUSI CMEKHBIX €CTCCTBCHHO-HAYYHBIX TUCITUIUIMH Ha 0230BOM ypOBHE U
JTUCIUIUIAH TPO(ECCHOHANBHOTO IMKIA, A MOJIy4eHHs oOpa3oBaHus B O0JACTSIX, HE
TPeOYIOMHMX yrITYyOJIEHHOW MaTeMaTHIeCKOH TIOJITOTOBKY;

. BOCIIUTAHUECPEACTBAMU MATEMAaTUKU KYJIbTYpPbl JUYHOCTH, NOHUMAHUS 3HAYUMOCTHU
MaTe€MaTUKU U1 HAYYHO-TEXHUYECKOIO MpOrpecca, OTHOUIEHUS K MAaTeMaTHKE Kak K
4acTh OOIEYeTOBEYECKOW KyIbTYPBl Uepe3 3HAKOMCTBO C HCTOPUEH pa3BUTHS
MaTE€MaTHKH, 3BOJIIOIIMEN MaTEMaTHYECKUX HIEH.

3anauy JUCLHUIUIMHBI MaremaTHka:

o CUCTeMAaTH3alMsl CBEJCHUI O YHCllaX; M3Y4YeHHE HOBBIX BUJOB YMCIIOBBIX BBIPAKEHUH U
(bopMyJI; COBEPIIEHCTBOBAHME IMPAKTUYECKUX HABBIKOB M BBIYUCIUTEIBHOW KYIbTYpBI,
pacuIMpeHre U COBEPLICHCTBOBaHME anreOpanyeckoro ammapara, cOpMHpPOBAHHOTO B
OCHOBHOM 1IKOJIE, €r0 NPUMEHEHUE K PEIIEHUI0 MaTeMAaTUYeCKUX M HeMaTeMaTH4eCKHX
3az1ay;

o pacIIMpeHre U CUCTeMaTH3alusi OOIIMX CBEACHMM O (YHKIMSAX, MONOJHEHHE Kiacca
M3y4aeMbIX (YHKIHMM, WUIOCTpalys IHUPOThl NPUMEHEHUs (QYHKUMHA JUId ONHCAHUS U
W3YYEHHUS PEATIbHBIX 3aBUCHMOCTEH;

o U3Y4YE€HHUE CBOMCTB MPOCTPAHCTBEHHBIX TeJ, (OPMHUPOBAHUE YMEHHUS NPUMEHATH
MIOJIYYEHHBIE 3HAHUS UL PELICHUS TPAKTUYECKUX 3a/1a4;
o pa3BUTHE TMIPEACTABICHUM O BEPOATHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSX B

OKpYy>KaromeM MHPE, COBEPUHICHCTBOBAHUEC MHTCIVICKTYAJIBHBIX U PEYCBBIX YMeHI/Iﬁ IIyTeEM
06OFaH_[eHI/I$I MaTCMAaTUYCCKOTI'O A3bIKa, PA3BUTUS JIOTHYCCKOTI'O MBIIIIJICHU S,
L 3HAaKOMCTBO C OCHOBHBIMH HACAMH U METOJaMN MaTEMAaTHYCCKOT'O aHaJInu3a.

B pesynbrare ocBoeHus yueOHON AUCIUIUIMHBI O0YYaIONIUICS JOKEH YMETh:
. BbINOTHATE TOXKIECTBEHHbIE NPEOOpPa30BaHUsl BBIPAKEHUH, COIEpXKAIIUX CTEHEHHBIE,
MI0Ka3aTeNbHbIE, JorapupmMuyecKue u TPUTOHOMETPUYECKHE BBIPAKECHUS.



Crpouts rpaduKu CTEIIEHHOMH, [I0Ka3aTeNbHOM, JorapupMUIECKOn u
TPUTOHOMETPHUYECKUX (DYHKITHH.

. Pemate mpocreiimine ypaBHEHHsT M HEPABEHCTBA, COJEPXKAIIMUE  CTEIEHHBIE,
MoKa3aTeJIbHbIC, JJOrapU(PMUIECKUE U TPUTOHOMETPHIECKUE (QYHKIIUH.

. N300paxarh reoMeTpuueckue GUTYpPHl HAa 4YEepTeKEe W MPOU3BOAUTH TPOCTCHUIITNE
MOCTPOEHUS Ha MIIOCKOCTH.

. BrinosiHATE Onepanuu HaJ BEKTOPAMH U IIOJIb30BATHCS CBOMCTBAMM 3THX OIEPALIUH.

B pesynbpTaTe ocBOCHHS YIEOHOM TUCHIUILINHBI O0y4YalOIIUIACs TOKEH 3HATh:

. CBOWCTBA apU(PMETUIECKOTO KOPHS HATYypabHOW CTETICHHU;

o CBOICTBA CTEIIEHU C PAllUOHAIBHBIM II0OKA3aTEIIEM;

o CBOMCTBA Jlorapu(MOB U OCHOBHOE JIOTapu(pMUIECKOE TOKAECTBO;

o OCHOBHBIE TPUTOHOMETPHUUYECKHE (HOPMYJIBI;

o TaOJIUIY IPOU3BOJHBIX JIEMEHTAPHBIX (QYHKIUMI;

o AKCHOMBI CTEPEOMETPUM, OCHOBHBIE IIOHATHS U YMEThb IPHUMEHATh HUX IPU PELICHUU
3aj1a4

B pe3ynbrare ocBoeHuUs yd4eOHOM AUCUUIIIMHBI 00yUYaIOLIUICS JOKEH OCBOUTD CIEAYIOIINE
KOMIIETEHIINHU:

Oo6mmue komnerenuuu (OK1, OK3, OK 4, OK5, OK6), Bxiarouaromniye B ¢e0s CioCOOHOCTD:
OK1. [ToHuMaTh CyIIHOCTb M COLIMATIBHYIO 3HAYMMOCTh CBOEH Oynyielt npodeccuu, NposiBIsATh
K HEW YCTOMYMBBIN MHTEPEC.

OK3. IlpuHumarh pelieHus B CTaHAAPTHBIX M HECTAHJAPTHBIX CUTYAlMsIX M HECTH 3a HHX
OTBETCTBEHHOCTb.

OK4. OcymecTBisTh NOUCK U UCHOJIb30BaHUE MH(DOPMaLUU, He00X0auMOMN JUIst 3P HEKTUBHOTO
BBINOJIHEHUS TPO(ECCHOHANIBHBIX 33/1ay, MTPO()ECCHOHAIBHOTO U JINYHOCTHOTO Pa3BUTHSL.

OKS. Ucnonp3oBaTth HHPOPMALMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJOTHH B MPO(ECCHOHATBLHON

JESATEIIBHOCTH.
OK6. PaGoraTth B KOJIEKTUBE M KOMaH/[€e, 3()(HEKTUBHO 0OIATHCS C KOJUIEraMU, PYKOBOJICTBOM,
NOTPEOUTETSIMHU.

1.4. PexoMeHayeMoOe KOJMYECTBO YacOB Ha OCBOeHHe padoueil mporpaMmbl y4eOHOM
AUCUMILIUHBI:

MaKCHMaJIbHOW yueOHOI Harpy3ku oOydaromuxcs 427 4acoB, B TOM YHCIIE:

00s13aTeNIbHON ayTUTOPHOM yueOHO Harpy3ku oOydaronmxcs 285 yacos, B ToM uncie 40 yacos-
MPaKTUYECKHE 3aHATHS, CAMOCTOSTEIFHON paboThl oOydaromerocs 142 yaca



2. CTPYKTYPA ¥ COJAEP)KAHUE YUYEBHOM JUCIUILINHBI

2.1. O0beM y4eOHOM TMCHUIIMHBI U BUAbI YU4eOHOIl padoThl

Bup yueOHoii paboTbl

Oovem uacoe

MakcumanbHas yyeOHass Harpy3ka (Bcero) 427
Oos3aTesbHAsI AyIUTOPHAA y4eOHAasi HATPy3Ka (Bcero) 285
B TOM YHCJIE!
IIPAKTUYECKUE 3aHATUS 40
KOHTPOJIbHBIE pabOTHI 11
CamocrosiTeibHas padora o0yuyawouerocs (Bcero) 142

B TOM YHCJIC:

MOJITOTOBKA pedepara

BBINOJIHEHME JOMAIITHUX 3aJaHuN

HTorosas arrecraums B hopme 3K3aMeHa




2.2. TemaTn4yeckui IUIAH U COJepKaHMe YUeOHOH TUCHMIIMHBI «MaTeMaTuka»

HaumeHoBaHue Conep:xxaHue y4eOHOT0 MaTepHuaJia, IaGopaTopHble PadOTHI U MPAKTHYECKHE 3aHITHS, CAMOCTOATEIbHAS Oobem YpoBenn
Pa3aesioB H TeM padoTa 00y4aroumuxcs 4acoB OCBOEHHUS
2 3 4
Paznen 1. Anreopa
Tema ConepxaHue yaeOHOro MaTepuaia 14
1.1.[leficTBUTENBHEIE 1 Ilenble u pannoHanbHble yncia.JlelCTBUTENBHBIE YHCHA. 2
e 2 JleiicTBrs HaJl OOBIKHOBCHHBIMU U JIECITUIHBIMU JIPOOSMHU. 2
3 BeckoneuHO yOBIBaIOIIasi FreOMETpHUECKas nmporpeccus. ApuMeTHICCKI KOPEHb HATYPATBbHON CTCIICHU. 1
4 VppanuoHanbHble YHCIIA. 2
5 [TpuGmmxeHHbpIe yrciia. AOCOMIOTHAS U OTHOCUTEIbHAS TOTPEITHOCTH. 2
6 Crenenu u kopHu. KopHu HaTypaibHOM CTETIEHH U UX CBOMCTBA. 2
7 CreneHs ¢ pallkOHAJIbHBIM I10Ka3aTCJICM U ﬂeﬁCTBHH Had HUMMHA. 2
CamocrosiTeqibHAsi padoTa: BHINOJHEHUE JOMAIIHUX 33/IaHHI. 7
Tema 1.2.Ctencuuas Conepxxanue yueOHOTO MaTepuajia 10
GyHkus 1 Crenennas gyHkuus, ee cBolicTa u rpaduk.Bzanmuo oOpatHbie GpyHKINH 2
Iloustune KOPHA Nn-o¥ CTEMNEHU U3 X.
®ynkuuu Kopens n-oii crenenu u3 x. Mx cBoiicta u rpaduxu.
CaoiicTBa KOpHS N-0# cTeneHu. J{elcTBUS CO CTENEHIMH.
CreneHHas QyHKIUS, ee CBOHCTBA U rpaduk.B3anMHo oOpaTHBIE QYHKIIUH
ITpeobpa3zoBaHne BbIpaKEHHM, COIEPIKALTUX PaJIUKAIIbL.
2 PaBHOCHJIbHBIC YPAaBHCHHS U HEPaBEHCTBA. VppalioHaIbHbBIC YPABHEHUS 2
KonTpoJsbHasi pagora Nel
CamocrosiTesibHasi padoTa: BHINOJHEHUES JOMAIIHUX 3aIaHUI 7
Tema 1.3.ITokazarenpHast | CojaeprkaHue yaeOHOro Marepualia 8
ynkums 1 [Toka3aTenpHast QYHKIHS, €€ CBOWCTBA H TpaduK 2
2 IMokasaTelbHble YpaBHEHHs 2
3 IMokasaTelibHbIE HEPABEHCTBA 2
4 CHCTeMBI TOKa3aTeIHHBIX YPAaBHEHUH W HEPAaBEHCTB 2
CamocrosiTesibHAsi padoTa: BHINOJHEHUE JOMAIIIHUX 3aIaHUI 7
Tema Conepxxanue yueOHOTO MaTepuajia 16
1.4.Jlorapumudeckas 1 Jlorapugmel. 2
dymxims 2 CaoiictBa norapumoB.J{ecsTHUHBIE U HATYPAIbHBIE JIOraprpMBbL. 2
3 Jlorapudmuueckast pyHKuus, ee CBOHCTBa U rpaduk. 2
4 Jlorapudmuueckue ypaBHenus.JlorapudhMudeckrue HepaBeHCTBA. 2
KontpoasHnas pagora Ne2
CamocrosiTesibHAsi padoTa: BINOJHEHUE JOMAIIHUX 3aIaHUI 8

7




HaumeHnoBanue Conep:xanue y4e0HOr0 MaTepHaJia, JabopaTopHble padoThI U MPAKTHYECKHE 3AHATHS, CAMOCTOATEeIbHAs O0bem Yposens
pa3aesioB H TeM paéoTa 00y4aroumuxcs 4acoB OCBOEHHUS
1 2 3 4
Tema Cosiepkanue yueOHOro MaTepuaa 22
1.5.Tpuronomerpuyeckue | 1 Pannannas mepa yria. IToBopoT Touku BOKpyr Hayana koopAauHaT. OnpeneneHue CHHyca, KOCUHYca U TaHT€Hca 1
opmybi yria. 3HaKM CHHYyca, KOCHHyCa M TaHTeHCa. 3aBHCHMOCTb MEKIY CHHYCOM, KOCHHYCOM W TAHTCHCOM OJIHOTO M
TOTO K€ yTJIa.
2 Tpuronomerpudeckue ToxxaecTsa. CHHYC, KOCHHYC U TAHI'€HC YTIIOB 0O ¥ —a.. DOopMyJIBI CII0KEHUS 1
3 CuHyc, KOCHHYC W TaHTeHC OBOMHOTO yria. ®opmynsl npuBeaeHus. CymMMa M pa3HOCTh cuHycoB. CymMMma n 1
Pa3sHOCTh KOCHHYCOB.
KonTpoJsbHas padora Ne3
CaMocrosiTe/ibHAsl pad0Ta: BRINOJHCHNES JOMAIIHUX 3aJaHHUI 10
Tema CopeprxaHne yaeOHOro MaTepuaa 24
1.6.Tpuronomerpuyeckue | 1 VpaBHEHHE COSX = @. YpaBHEHHeE Sinx = a 2
YPaBHCHUA 2 VpaBHeHHE tgX = a. PelleHyre TPUroHOMETPHYECKMX yPaBHEHUI 2
KonTpoJsibHas padora Ned
CamocrosiTeqibHasi padoTa: BRINOJHEHUE JOMAIIHUX 3aIaHUI 12
Tema Conepxxanue yueOHOTO MaTepuaia 22
1.7.Tpuronomerpuyeckue | 1 OOnacTp ompeaeneHUs ¥ MHOXECTBO 3HAUCHHWH TPUTOHOMETPUUYECKHX (YHKIMHA.UeTHOCTh, HEYETHOCTH, 2
dynxumm HEePHUOMIHOCTh TPUTOHOMETPUYCCKUX (PYHKITHIA.
2 CaoiicTBa (yHKIMH y = cosx U ee rpaduk.ColicTBa GpyHKIMHK y = sinx u ee rpaduk.CBolicTBa GyHKIMHU ) = tgx 2
u ee rpadyuk.
KontpoasHas pa6ora NeS
CamocTosiTeJibHasi padoTa: BBINIOJHEHUE IOMAIIHUX 33/IaHuN 10
Tema 1.8.IIpousBonnas u | Conmepkanue yaeOHOTO MaTepuaa 24
€e FeOMETPUYECKHI 1 IIpownsBoxaHas. [Ipon3BoHAs CTENCHHON ()YHKITHH. 2
CMBICH 2 Ipasuna nuddepeHupoBaHus. 2
3 [Tpon3BoHBIC HEKOTOPHIX 3JIEMEHTapHBIX PYHKIHH. 2
4 I'eomeTpuueckuii CMbICT IPOU3BOAHOM. 2
KonTposabHasi padora Ne6
CamocTosiTejibHAasi padoTa: BBITIOJHEHUE IOMAITHUX 3aIaHUN 12
Tema 1.9.Ilpumenenue Cojnepxkanue yueOHOTO MaTepuajia 24
IPOM3BOJHOM K . 1 Bo3spacranue u yopiBaHHe QYHKIIHA. DKCTPEMYMBI (DYHKITHH. 2
HCCIIeNIOBAHMIO BYHKIMA [ IpuMeHEHNE IPOU3BOIHOM K IIOCTPOEHHIO Ipa(UKOB ()yHKIIMIA. 2
3 HawubGonpiiee n HanMeHblIee 3HaYeHHUS (QYHKIHH. 2
4 BrimykiocTs rpaduka GyHKINU, TOYKHU ITeperuda. 2
KonTpoJsbHas padora Ne7
CamocrosiTesibHAasi padoTa: BINOJHEHUE JOMAIIHUX 3aIaHUI 10
Tema 1.10.UuTerpan Copepxanue yaeOHOro Marepuaia 18
1 [TepBooOpa3nas. [IpaBuia HaxoxaeHHUs TepBooOpa3HbIX.[lmonane KpUBOIIMHEHHOH Tpaneui 1 HHTErpall. 2
2 Brruncnenue unTerpanoB. Beiuncnenue miomaneid ¢ noMouisio uHTerpanos.lIpuMeHeHre NTpOU3BOAHOU U 2

HMHTErpajia K pCuICHUIO MPAKTUICCKUX 3aJ1ad.

KonTpoJibHas padora Ne§




HaumeHnoBanue Conep:xanue y4e0HOr0 MaTepHaJia, JabopaTopHble padoThI U MPAKTHYECKHE 3AHATHS, CAMOCTOATEeIbHAs O6bem Yposens
pa3aesioB H TeM paéoTa 00y4aroumuxcs 4acoB OCBOEHHUS
1 2 3 4
CamocrosiTe1bHasi padoTa: BHIIOTHEHUE JOMAIIHUX 3aJaHUN 9
Paznea 2.'eomerpus
Tema Conepxxanue yueOHOTO MaTepuaja 14
2-1-HapaﬂﬂeﬂBH00TBu 1 IIpenmet crepeomeTpun. AkcuoMsl ctepeoMeTpun. HekoTopsle caencTsus u3 akcuoM. IlapamiensHocTs 1
HPAMBIX 1 TIOCKOCTCH OPSIMBIX, MIPSAMO¥! U IIOCKOCTH.
2 B3aunmMHoe pacnoioskeHue IpsMBIX B IPOCTPAHCTBE. YTOI MEXAY JBYMs IPSIMBIMU. 1
3 [TapamnensHocTh mIockocTed. TeTpasap u napanienenunes. 2
CamocTosiTe1bHasi padoTa: BHIIOJTHEHUE JOMAIIHUX 3aJaHu} 7
Tema ConeprxaHue yaeOHOro MaTepuana 12
2.2.[lepreHMKY IPHOCTS | 1 TepneHauKyIIpHOCTh OPAMOI M IJIOCKOCTH 1
UPAMBIX W IUNIOCKOCTCH | 2 IepIeHANKYIAp W HAKIOHHEIE. YTOJI MEXTY IIPAMOM M INTOCKOCTBIO 2
3 JByrpannsiii yroa. [lepneHaAUKYyISPHOCTh INIOCKOCTEN 2
CamocrosiTeqibHasi padoTa: BRINOJHEHUE JOMAIIHUX 3aIaHUI 6
Tema Conep:kaHue yueOHOro MaTepuaia 10
2.3.MHOrorpaHH1KH Ioustre MHororpanuuka. [pusma 2
2 [Mupamua. [paBuiIbHbIE MHOTOTPAaHHUKI 2
KonTpoJsbHas padora Ne9
CamocTosiTe1bHasi padoTa: BHIIOJTHEHUE JOMAIIHUX 3aJaHUH b)
Tema 2.4.Bextops! B ConepxaHue yaeOHOro MaTepuaia 12
HPOCTPAHCTBE 1 TToHATHE BEKTOPA B MPOCTPAHCTBE 1
2 CrnoxeHre ¥ BEIYUTaHHE BEKTOPOB. Y MHOXKCHHE BEKTOpa Ha unciio. KoMmmaHapHbIe BEKTOPEI 1
CamocrosiTeqibHAsi padoTa: BHINOJHEHUE JOMAIIHUX 3aIaHUI 5
Tema 2.5.Meton CopepxaHnue yaeOHOro Marepuaa 10
KOOpAWHAT B 1 KoopanHaTel TOYKH ¥ KOOPAWHATHI BEKTOpPa )
HpOCTPAHCTBE 2 CKaJIIpHOE TTPOM3BE/ICHHE BEKTOPOB. JIBHKEHHS 2
KonTpoJsbHas pagora Nel(
CamocrosiTeqibHAasi padoTa: BHINOJHEHUE JOMAIIHUX 3aIaHUI 8
Tema 2.6.{umunamp, CojepxaHue yaeOHOro Marepualia 10
KOHYC U I1ap 1 Hunusaap 2
2 Konyc 2
3 Cdepa 2
CamocTosiTeJibHasi padoTa: BBINIOJHEHUE IOMAITHUX 3aIaHuN 5
Tema 2.7.00beMbI TEIT Conepxxanue yueOHOTO MaTepuajia 10
O0BeM NpAMOYToJIbHOTO napauienenunena. O0beM NpsMON IPU3MBI U IHIHH]PA 1
2 O0BeM HaKJIOHHOW IPU3MBIL, THpaMHJIBI  KoHyca. O0beM I1apa v miomais cheps 2
Kontpoasnas padora Nell
CamocrosiTeJibHasi padoTa: BbINIOJHEHUE IOMAIIHUX 3a/IaHUul 5
Pa3nen 3. DneMeHTHI Copepxanue yaeOHOro Marepuaa 10
KOMOWHATOPHKH. 2

OcHOBHBIE TOHATHS KOMOMHATOPHKH. 3a7aud Ha MOACUYET YMCia pa3MeleHHH,
MEePECTAHOBOK, COYETAHU.




HaumeHnoBanue Conep:xanue y4e0HOr0 MaTepHaJia, JabopaTopHble padoThI U MPAKTHYECKHE 3AHATHS, CAMOCTOATEeIbHAs O6bem Yposens
pa3aesioB H TeM paéoTa 00y4aroumuxcs 4acoB OCBOEHHUS
1 2 3 4
2 P 6 2
CHICHHUC 3a/1a4 HAa ICPCOOP BAPpHUAHTOB.
3 ®opmyna 6unoma Hetotona. CBolicTBa OMHOMUHAIBHBIX KO PHUIIMEHTOB. 2
CamocTosiTeIbHAsi padoTa 00y4YaloLIMXCs: BHIIIOJHEHUE JOMAITHIX 33 JaHUI 5
Pa3znen 4.5nemenTs! CoiepskaHye y4eOHOro MaTepyana 6
TEOPUU BEPOATHOCTEN U 1
MaTeMaTH4eCKON
CTaTUCTHKH.
1. | CobObITHE, BEPOSITHOCTH COOBITHS, CIIOKEHNE M YMHOKEHUE BEPOSTHOCTEH.
[Tonsatue o He3aBuCUMOCTH COOBITHM. [lucKkpeTHas ciayJyaiiHas BEJIMUMHA, 3aKOH €€
2. | pacupene-neHusi. YucnoBble XapaKTEPUCTUKH TUCKPETHOM ciiy4ailHOM BenuuuHbl. [loHsTHE
0 3aKOHE OOJIBIINX YHUCEII.
3 [IpencraBnenue qaHHBIX (TaOJIMLBI, TUArpaMMbl, TpaduKH), TeHEPATIbHAS COBOKYIIHOCTb,
" | BBIOOpKa, cpeaHee apupMETHIECKOE, MeINaHa.
4. ITonsarue o 3agadyax MaTeMaTHYECKOH CTaTUCTHUKH.
CamocrosiTe/ibHasi padoTa 00y4alOUIUXCH: BHITOJHEHUE TOMAIIHUAX 33JaHUN 4
427

JUist XapaKTepUCTUKN YPOBHSI OCBOEHHS y4eOHOr0 MaTepralla UCIIOJIb3YIOTCS Cieaytole 0003HaueHus:

1. — 0O3HaKOMHUTENIbHBIN (y3HABaHUE paHEe N3YUYEHHBIX 00BEKTOB, CBOMCTB);

2. — penpoAYKTUBHBIN (BBIIOJIHEHUE IEATENILHOCTH 110 00pa3ily, MHCTPYKLIUU WU IO/ PYKOBOJCTBOM)

3. — NPOJYKTUBHBIN (IUTAaHWPOBAHUE U CAMOCTOSITETILHOE BBITIOJTHEHHUE JIEATEIIbHOCTH, pellieHne MPOoOIeMHBIX 3aa4)
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3. YCJIOBUS PEAJIM3AIIMA YYEFHOU JUCITATLIAHBI

3.1. TpeboBanus K MUHIMAJIHLHOMY MaTepHAIbHO-TEXHUIECKOMY 00€CIICUEeHUIO
Peanuzanus y4eOHOM JOUCUMIUIMHBI TpeOyeT Hamuuus ydeOHOro kabOuHera MaTemMaTuku
KOMIBIOTEPHON J1a0OpaTOPHH.

O6opynoBanue yaeOHOro KabUHeTA:

— IOCaJIOYHBIC MECTA 110 KOJUYECTBY 00yUarOIINXCS;

— pabodee MecTo Mpero1aBaTes;

— KOMIUIEKT Y4eOHBIX mocoouii o anredpe u reomerpun 10-11 kimacce;

— MOJIETH 00BEMHBIX T€OMETPHUECKUX (DUTYD;

- IEMOHCTPAIMOHHBIN CTOIT;

- KOMHBIOTCPHBIﬁ CTOI,

- IOCKa ayJIUTOpHAs;

- Kad CeKIMOHHBIN A1l XpaHEHHsT 000PYAOBAHHS;

- HlKa(l) CeKIIPIOHHI:IfI AT XpaHCHUA JIMTCPATYPBI U ACMOHCTPALIMOHHOT'O O60py,[[OBaHI/IH.

TexHuuyeckue cpeacTBa 00ydeHHUs:

— KOMIIBIOTED C JIMIIEH3HOHHBIM ITPOTrPAMMHEIM 00CCIICUCHUEM H MEUa TIPOCKTOP;
- TEJEeBU30p;

- OJKpaH Ha HITaTHUBE;

- Ta3epHBINA MPUHTED.

3.2. UudopmannonHoe obecrieduenre 00y4eHus
[lepeveHb peKOMEHIyeMbIX YUeOHBIX U3JIaHMii, THTepHET-pecypcoB, JOMOIHUTEIBHON JTUTEPATYPHI
OcCHOBHBIE UCTOYHHKHU:

1. HOI.A. AnumoB u ap. Anrebpa u Hauana aHanusa: yaeonuk ais 10 - 11k — M.: IIpocBemenue,
2000.
2. A.B. Iloropenos I'eomerpusi: yuebnuk anst 7-11kmacesl. — M.: Ilpocsemenune, 1995.

3. M.U. bammakoBMareMaTuka: y4eOHHUK A YUPEXKACHHM Had. U cped.nmpod. obpazoBaHusi, 7-

u3M., crep. — M.: U3narenbckuil nentp «Axagemusi», 2013.

I[OHOJ'IHI/ITCJ'II)HBIG HCTOYHUKU:

1. A.H. Koamoropos u np. Anre6pa u Hadana aHanu3a: yueOnuk g 10 - 11 k1. — M.:
[Ipoceemenue, 2002.

2. JI.C. Aranacsanu ap. ['eomerpust: yueonuk i 10 - 11 k1. — M.: IIpocemenue, 2000.

3. A.I''MopakoBud Anrebpa n Hadaia ananuza, 10-11 kimaccel — Maemo3una 2011.

NHTepHeT-pecypcesl:

1. http://www.exponenta.ru/educat/links/l educ.asp#0 —  Ilome3sHple CCBUIKM Ha  CaMThI

MaTeMaTHYEeCKOH 1 06p330BaTCJIBHOI>'I HaIpaBJICHHOCTHU: VYueOHble MaTrepuajibl, TCCTHI.

2. http://www.fxyz.ru/ - VHTepakTUBHBIA CHpaBOYHUK GOPMYIT U CBEICHHs TI0 anredpe,

TPUTOHOMECTPUU, TCOMETPHUH, (1)I/I3I/IKC.

3. http://maths.yfal.ru - CnpaBoYHUK COAEPKUT MaTepuai Mo mMateMatuke (apudmernka, anredpa,

reomMeTpusd, TpI/IFOHOMCTpHH).
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hd

allmatematika.ru - OcHOBHBIE GOpMyNnbl 1O anredpe U TEOMETPHM: TOXKIACCTBEHHBIE
peoOpa3oBaHus, IPOrPECCHH, TPOU3BOJIHAS, CTEPEOMETPHS U MPOY.

http://mathsun.ru/ — Mcropust MaTemaTiKu. buorpadguu BeTMKUX MaTEeMaTUKOB.

http://infourok.ru/ - Ilone3nbie Marepuaabl, METOAUYECKHE Pa3pabOTKH, KOHCIEKTHI YPOKOB,
TECTOB M IMOYPOYHBIX IUIAHOB 10 BCEM IpPEIMETaM UIKOJbHON IpPOrpaMMbl MOKHO HalTH Ha

JTAHHOM CaWTe.
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4. KOHTPOJIb 1 OLIEHKA PE3YJbTATOB OCBOEHMS YUEBHOM JUCIHUIIIMHBI

KOHTpOHB M OLCHKA pE3YyJIbTaTOB OCBOCHUSA yqe6H0171 JUCHUILIWHBI OCYIIECTBIACTCA MPECIIOAaBaTCIIEM B
nmponecce MmpoBCACHUA IMPAKTUYCCKUX SaHﬁTHﬁ, TCCTUPOBAHHA, a TAKXKC BbIIIOJIHCHHUA 06yT-IaIOH_II/IMI/ICSI
HHAWUBUAYAJIbHBIX BaﬂaHHﬁ, ITPOCKTOB, HCCHGHOB&HHﬁ.

B pe3ynbraTe u3yueHus yueOHON AUCHUIUIHMHBL «MaTemMaThkay 00yJaroImuiics JoKeH

Pe3yabTarsl 00yyeHus
(0CBOECHHBbIE YMEHUsI, YCBOCHHbIE 3HAHWS)

@opMbI U METObI KOHTPOJISI M OLIEHKHU
pe3yJabTaToB 00y4eHHusI

1

2

3HAHUA:

3HaueHHe MAaTEeMaTHYECKOW HAayKW ISl PELICHUS
3a1a4, BO3HHUKAIOIIUX B TEOPUUM U TIPAKTUKE;
IIUPOTY M B TO JK€ BPEMs OTPaHUYCHHOCTH
MMPUMCHCHUA MaTEMAaTUYCCKUX METOAOB K
aHAJIM3Y M HMCCIICJOBAHUIO MPOLIECCOB U SBICHHUI
B IPUPOJIE U OOIIECTBE

—

Omnpoc.
TecToBoe 3ananue.
3. CamocrosTenbHas padora.

N

3Ha4yeHue NMPaKTUKU U BOIPOCOB, BOZHUKAIOLIUX B 1. Omnpoc.
camMoil Marematuke IS (OPMHPOBAHUS U 2. TectoBoe 3a1aHuE.
pa3sBUTHS MaTeMaTHYeCKOW HayKH; HCTOPUIO 3. CamocTtosTenbHas paboTa.
pa3BUTHUA MOHSITHUS 4yucna, CO3JIaHuUs 4. KoutponwsHas pabora.
MaTeMaTHYeCKOro aHalu3a, BO3HUKHOBEHUS U 5. 3auer.
pa3BUTHSI TEOMETPHH. 6. DK3aMeH.
VYHUBEpCANIBHBIA  XapaKTep 3aKOHOB  JIOTUKH 1. Omnpoc.
MaTeMaTHYECKUX paccyXIeHuH, ux 2. TecroBoe 3a1aHue.
IPUMEHUMOCTh BO BCEX O0IacTAX YeIOBEYECKOU 3. CamocrosTenbHas padboTa.
NEeSITeIbHOCTH. BeposiTHOCTHBII XapaxkTep
Pas3JIMYHBIX IPOLIECCOB OKPYKAOLIET0 MUPA.
Ymenus:
BoinonusaTe apudmernueckue AeicTBUS Hal 1. Ompoc.
YHcIaMU, COYeTasi yCTHbIE U MUCbMEHHBIE 2. TecroBoe 3aaHue.
IPUEMBbI; HAXOAUTh NPUOIMKEHHbIE 3HAUECHUS 3. CamocrosTenbHas padoTa.
BEJIMYMH U TIOTPEIIHOCTH BBIYMCICHUN 4. KouTponbHas paboTa.
(abconroTHAsE U OTHOCHUTEIbHAS); CPABHUBATH 5. 3auer.
YHCJIOBBIE BBIPAKECHMUSL. 6. DOk3ameH
Haxoauts 3nHaueHust KOpHs, CTETNIEHH, Jioraprudma, 1. Ompoc.
TPUTOHOMETPUUYECKHUX BBIPAKEHUN HAa OCHOBE 2. TectoBoe 3aaHue.
orpezeNieHus], UCTOIb3Ysl P HEOOXOAUMOCTH 3. CamocrosTenbHas padoTa.
UHCTPYMEHTAJIbHBIE CPEJICTBA; M10JIb30BAThCS 4. KouTponbHas paboTa.
npUOIMKEHHOM OLEHKOM NMPHU MPaKTUYECKUX 5. 3auer.
pacuyerax. 6. DOk3ameH
BoinonusaTe mpeobpazoBaHus BhIpaXKeHHIH, 1. Omnpoc.
npuMeHsist OpMyIIbl, CBSI3aHHBIE CO CBOMCTBAMU 2. TectoBoe 3aaHue.
CTeNeHew, JorapuMoB, TPUTOHOMETPUIECKUX 3. CamocrosTenbHas padoTa.
byHKIHH. 4. KontponbHas pabora.

5. 3auer.

6. DOk3ameH
HaxoauTtes mpon3BoIHBIE SJIEMEHTapHBIX 1. Ompoc.
GyHKLIUH. 2. TecroBoe 3aaHue.
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CamocrosTenpHas padora.
Konrponsnas pabora.
3auer.

OK3aMeH

Hcronbs30BaTh NPOU3BOJHYIO [UIS H3YUECHUS
CBOWCTB (D)yHKLUHN U MOCTPOSHUS rPahUKOB.

Ompoc.

TecToBoe 3amaHue.
CamocrosTenpHas padora.
Konrponsnas padora.
3auer.

DK3aMeH

[IpuMeHATh NPOU3BOIHYIO AJI IPOBEACHUS
NpUOJIMKEHHBIX BBIYUCICHUHN, peIiaTh 3a/1a4u
MPUKJIAJHOTO XapakTepa Ha HaXOXKIACHUE
HauOO0JIBIIEr0 U HAUMEHBILIETO 3HAYCHUSI.

Ompoc.

TecToBoe 3amaHue.
CamocrosTenpHas padora.
KonrponsHas pabora.
3auer.

DK3aMeH

Boeruucnars B HpOCTGﬁH.IHX ClIydasx 1uiomanau u
00BEMBI C UCIIOJB30BAHUEM OIpeaAcCICHHOIO
HHTCIpaja.

Ompoc.

TecToBoe 3amanue.
CamocrosTenbHas padoTa.
KonrponsHas padora.
3auer.

DK3aMeH
Pemate palluOHAJIIbHBIC, IIOKa3aTCJIbHBIC, OHpOC.
JIOFapI/I(i)MI/IIIeCKI/Ie, TPUTOHOMCTPUYCCKUC TectoBoe 3aJaHucC.
YpaBHCHMA, CBOIAIIIUECCA K JIMHEWUHBIM u CamMocTosaTelibHas pa60Ta.

KBaJIpaTHbBIM, a TAKKC aHAJIOTHMYHbIC HCPABCHCTBA
U CUCTCMBI.

KonrponsHas padora.
3auer.
DK3aMeH

Hcnons3oBaTh rpaduyecKuil METOJ pelieHus
YpaBHEHUH U HEPABEHCTB.

Ompoc.

TecToBoe 3amanue.
CamocrosTenbHas paboTa.
KonTponbhas pabora.
3auer.

DK3aMeH

I/I306pa)KaTB Ha KOOpI[I/IHaTHOI\/’I IIJIOCKOCTH
peHicHusd ypaBHeHI/Iﬁ, HCPAaBCHCTB U CHUCTEM C
ABYMS HCU3BCCTHBIMMU.

Ompoc.

TecToBoe 3amanue.
CamocrosiTenbHas paboTa.
KonTponbhas padora.
3auer.

DK3aMeH

CocTtaBnATh U peniaTh ypaBHEHUsSI U HEPABEHCTBA,
CBS3BIBAIOIIME  HEU3BECTHBIE  BEJIUYMHBI B
TEKCTOBBIX (B TOM YHCJI€ MPUKIIAIHBIX ) 3a/1a4ax.

Ompoc.

TecToBoe 3amanue.
CamocrosiTenbHas paboTa.
KonTponbhast pabora.
3auer.

JK3aMeH

BpluucasaTe B IpoCTEUIINX CITydasX BEPOSTHOCTH
COOBITHI Ha OCHOBE MOJICUETa YK CIIa UCXOJIOB.

Ompoc.
TecroBoe 3a1anue.
CamocrosiTenbHas paboTa.

Pacno3naBate Ha  YepTekax M MOJENAX
POCTPAHCTBEHHBIE (hopMmbI; COOTHOCHTH
TpeXMepHble O0BEKTBl C UX ONHMCAHUSIMH,

NEWRD =R =N B WD =N R WD =R WD =N R W =INN R WD =IO R W= R W

Ompoc.
TecToBOE 3amanue.
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HN300paKCHHUSIMHU.

CamocrosiTenpHas padora.

OnuceiBaTh B3aMMHOE PACIOJIOXKEHUE MPSMBIX U
IUIOCKOCTEM B IPOCTPAHCTBE, apryMEHTUPOBATH
CBOHU CYX/IEHUS 00 3TOM PaCHOJIOKEHUU.

Omnpoc.

TecToBoe 3amaHue.
CamocrosTenpHas padora.
Konrponsnas padora.
3auer.

DK3amMeH
Ananu3upoBaTh B MPOCTEHIIUX  CIIy4asx Ompoc.
B3aHMHOE pacroJioxkeHue 00BEKTOB B TecToBOE 3aaHueE.
MIPOCTPAHCTBE. CamocrosiTenbHas paboTa.
Konrponsnas padora.
3ayer.
DK3amMeH
H300paxaTb OCHOBHbIE MHOTOTPAaHHUKH U Omnpoc.

KpYTJIbIE TeJla. BBITONHATE YEPTEkKU 110 YCIOBUAM
3a/1a4.

TecToBoe 3amaHue.
CamocrosTenbHas padoTa.
KonrpomnsHas padora.
3auer.

DK3aMeH

Ctpouth mpocreiiime cedeHus Ky0Oa, MPU3MBL,
MUPAMHU/IBI.

Ompoc.

TecroBoe 3aganue.
CamocrosiTenbHas padboTa.
KonrponpHast pabdora.

Pemarsn IUIAHUMCTPUYCCKUE U HpOCT@fIH.IHG
CTCPCOMECTPHUUYCCKHUEC 3aldYd Ha HaXOXICHHC
TCOMETPHUICCKUX BCJIIMYHH (I[JII/IH, Yrios,

rIomajei, o0beMoB).

Ompoc.

TecToBoe 3amaHue.
CamocrosTenbHas padoTa.
KonrpomnsHas pabora.
3auer.

DK3aMeH

Hcnons3oBaTh IIpUu pCHICHUU CTCPCOMETPUICCKUX
3ala4 INITAaHUMETPUICCKHUC (I)aKTLI N MCTOBI.

Ompoc.
TecToBoe 3amanue.
CamocrosiTenbHas paboTa.

HpOBOI[I/ITB AOKAa34aTCJIbHBIC PACCYKACHUA B XO€
PEeIICHUA 3aa4.

PO =W =N R WD =R WD =N R DD =0 B WD =y R W =

Ompoc.

TecroBoe 3aganue.
CamocrosiTenpHas padora.
KonTponbHas pabora.
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