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1.0BIIAS XAPAKTEPUCTUKA PABOYEM ITPOT'PAMMBI
YYEBHOI'O IPEAMETA OVYIIL.04 <MATEMATHUKA»

1.1. Mecro yuyeOHOro mpegMera B CTPYKType OCHOBHOH Npo(decCHOHAIBLHOM
o0pa3oBaTeJIbHOM MPOrPaMMbI
VYueOHblil mpeaMeT «MareMaTHKay IPUHAIICKUT K OOIIUM YIeOHBIM MpeIMETaM.

1.2. llesb ¥ IJIaHUpPYeMble Pe3yJbTAThl 0CBOEHUSI Y4eOHOI'0 NpeIMeTa:

OcBoenue comepkaHusi ydeOHOro mpeamera «MaTemaTukay OOECIeUYUBAET JIOCTHIKEHUE
00yJarouMMHUCs CIEAYIOIINX PE3yIbTaTOB:

JIMIHOCTHBIX:

— c(hopMUPOBaHHOCTh MPEJCTABICHUH O MaTeMaTHKE KaK YHUBEPCATHHOM SI3bIKE HAYyKH,
CpE/ICTBE MOJICJTUPOBAHUS SIBIICHUN U MIPOLIECCOB, UEAX U METOJIaX MaTeMaTUKH,

— T[OHMMaHHME€ 3HAYMMOCTH  MaTeMaTUKWA Uil  HAy4YHO-TEXHMYECKOro  Iporpecca,
c()OPMUPOBAHHOCTh OTHOIICHUS K MATEMATHKE KAaK K YacTH OOIIEYeTOBEUECKON KYIBTYpPhI
yepes 3HAKOMCTBO C UCTOPUEH pa3BUTHSI MATEMATHUKH, SBOJIIOIIMEN MaTeMaTUYECKUX UCH;

— pa3BHUTHE JIOTHYECKOTO MBINUICHHS], MPOCTPAHCTBEHHOTO BOOOPAKEHUS, AIITOPUTMHUYCCKON
KYJIbTYpbl, KPUTHYHOCTH  MBIIUICHUS HA  ypOBHE, HeoOXoauMoMm mang  Oyaymien
po(heCcCHOHATTLHOM A TEIILHOCTH, JUIS TPOJIOJIKCHHSI 00pa30BaHUs U CaMO0Opa30BaHUS;

— OBJIQJICHHE MaTeMaTHYeCKUMH 3HAHUSMH M YMEHHUSMHU, HEOOXOJUMBIMU B IO- BCETHEBHOM
JKU3HHM, 11 OCBOEHHUS CMEXKHBIX €CTECTBEHHOHAYYHBIX JUCHUIUIMH ¥ JAUCIHUIUIMH
npoecCHOHANBPHOrO 1HWKIA, JUIsi TMOJNydeHUss o0pa3oBaHHUA B 00JacTAX, HE TpeOyrommx
yriyOJICHHOM MaTeMaTU4YeCKON MOATOTOBKY;

— TOTOBHOCTh U CIIOCOOHOCTh K 00pa30BaHUIO, B TOM YHCIIE CaMOOOpa30BaHUIO, Ha TPOTSIKEHUN
BCEH JKM3HU; CO3HATEIHbHOE OTHOIICHHWE K HENPEpPhIBHOMY OOpa30BaHUIO KaK YCJIOBHIO
yCIeHoM npodeccuoHalbHON 1 00IIECTBEHHOM JAesITebHOCTH;

— FOTOBHOCTB U CIIOCOOHOCTH K CAMOCTOSITEIILHOW TBOPUECKOM M OTBETCTBEHHOMN JCSITEITLHOCTH;
— TOTOBHOCTH K KOJJIEKTUBHOHN paboTe, COTPYTHUYECTBY CO CBEPCTHUKAMHU B 00pa30BaTEIbHOM,
OOLIECTBEHHO  IOJIE3HOM, Y4eOHO-UCCIIEOBATEIbCKOM, MPOEKTHOM M  JApyrux BHAAX
JIeSITEILHOCTH;

— OTHOUIEHUE K NpodecCHOHATBHON AEATEIHHOCTH KaK BO3MOXHOCTH YYacTHs B PEUICHUU
JUYHBIX, OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIIEHAIIMOHATBHBIX MTPOOIIEM;

NpeAMEeTHBIX:

-c(pOpMHPOBAHHOCTH MPEACTABIEHUN O MaTEeMaTUKE KaK YacTH MHUPOBOM KYJIbTYpPhl M MECTE
MaTeMaTHK{ B COBPEMEHHOH IMBHJIM3AIMH, CIOCO0AX OMUCAHUS SBJICHUNA peabHOr0 MUpPa Ha
MaTE€MaTUYECKOM S3BIKE;

— copMHpPOBAaHHOCTH TMPEJICTAaBICHUA O MaTEeMAaTHUYECKUX TOHATUAX Kak BaKHEHIIHNX
MaTEMaTUYECKUX MOJEIAX, MO3BOJIIOIIMX ONMKMCHIBATh U U3y4aTh Pa3HbIE IPOLECCH U SIBICHUS;
[IOHUMaHNE BO3MOKHOCTH aKCHOMAaTUYECKOTO ITOCTPOEHUS MATEMATUYECKUX TEOPUH;

— BJIAJICHUE METOJAMM JI0KA3aTENbCTB M AJITOPUTMOB pEIICHHS, YMEHUE HUX IPUMEHSATH,
IIPOBOJUTH JOKA3aTEIIbHbBIE PACCYKICHUSA B XOI€ PEIICHU 3a/1a4;

— BJIAJACHUE CTAaHAAPTHBIMH INpPHUEMAaMH PEIICHUS pPAlUOHAIBHBIX W HPPALMOHAIBHBIX,
[I0KAa3aTEJIbHBIX, CTENEHHBIX, TPUTOHOMETPUUYECKUX YPABHEHHUM U HEPABEHCTB, HUX CHUCTEM;
HCITOJIB30BAaHNE TOTOBBIX KOMIIBIOTEPHBIX IIPOrPAMM, B TOM UYHCJIE JUIS TOMCKA IIYTH PELICHUS U
WJUTIOCTPALIMU PELIEHUS YPABHEHUN U HEPABEHCTB;

— c(OpMUPOBAHHOCTH MPEJCTABICHUN 00 OCHOBHBIX MOHATUSAX MAaTEMaTHYECKOTO aHAIM3a U UX
CBOWCTBAaX, BIAJEHUE YMEHHUEM XapaKTepU30BaTh TIOBeACHUE (YHKIMHA, HCIOIb30BaHUE
MTOJIYYEHHBIX 3HAHUM U1 ONMCAHUS U aHAJIN3a PEAIbHBIX 3aBUCUMOCTEN;

— BJAJACHUE OCHOBHBIMM IIOHATHSAMU O INIOCKUX U IIPOCTPAHCTBEHHBIX TI'E€OMETPUYECKUX
¢durypax, uX OCHOBHBIX CBOWCTBaxX; COPMUPOBAHHOCTh YMEHUS PACIIO3HABATh T€OMETPHUUECKHE
¢urypel Ha dYepTekax, MOJENAX U B pEaJbHOM MHpe; NPUMEHEHHE H3YUYEHHBIX CBOMCTB



reoMerpuueckux ¢uryp u GopMmyn i pelleHus TeOMETPHUECKUX 3aJad M 3a7ad ¢
IIPAKTUYECKUM COACPKAHUEM;

— c(pOpMUPOBAHHOCTh NPEJCTABICHUN O MpolleccaXx M SBICHUSX, UMEIOIIUX BEPOSTHOCTHBIN
XapakTep, CTAaTUCTMYECKHX 3aKOHOMEPHOCTSAX B pEAJbHOM MHpPE, OCHOBHBIX IOHSTHSX
3JIEMEHTApHOW TEOPUM BEPOSITHOCTEH; YMEHUM HAXOIWThb M OLEHHUBaThb BEPOSTHOCTH
HACTYIUICHHUSI COOBITUI B MPOCTEHIINX MPAKTHUECKUX CUTYAIMSIX U OCHOBHBIC XapaKTEPUCTHKU
CIIy4alHbIX BEJINYUH;

— BJIQJICHUE HABBIKAMHU MHCIIOJIb30BaHMSI T'OTOBBIX KOMIIBIOTEPHBIX IMPOrpaMM IpU pELICHUU
3azay.

MeTanpeIMeTHbIX:

— YMEHHUE CaMOCTOSTENBHO OIIPEAEIATD LU ACATEIBHOCTH U COCTABIIATh IUIaHbI JEATEIbHOCTH;
CaMOCTOATENIBHO  OCYILECTBIIATh, KOHTPOJIMPOBATH W  KOPPEKTUPOBATH  JACSATECIBHOCTD;
MCII0JIb30BaTh BCE BO3MOXKHBIE PECYPCHI [UIsl TOCTHIKEHUS MTOCTABJICHHBIX LICJIEH U pealu3aluu
IUTAaHOB JIESTEILHOCTH; BEIOUPATh YCIEIIHBIE CTPATETHH B PA3IMYHBIX CUTYAIHAX;

— yMEHHE TMpPOJYKTUBHO 0OLIaTbCcsi M B3aUMOAEHUCTBOBATH B IPOLIECCE COBMECTHOU
NeSTeIbHOCTH, YYUTHIBaTh MO3MLIMU JAPYIHMX YYACTHUKOB JESATEIBHOCTH, 3((EKTUBHO
paspematb KOH()IUKTHI;

— BJIaJCHHE HaBBIKAMH II03HABATEIbHOH, YUEOHO-MCCIIEOBATEIBCKOH M  TPOEKTHOM
NEeSITeTbHOCTH, HAaBBIKAMH  pa3pelieHus mpoOiieM; CIIOCOOHOCTh M TOTOBHOCTH K
CaMOCTOSITEJIBHOMY ITOMCKY METOZOB PEIICHUs NMPAKTUYECKUX 3a/1ad, IPUMEHEHUIO Pa3IMYHbIX
METO/I0B ITI03HAHUS;

— TOTOBHOCTb M CIIOCOOHOCTb K CaMOCTOATENbHOM HMH(OPMALMOHHO-TI03HABATEIBHOM
NeSITeIbHOCTH, BKJIIOYAsi YMEHHE OPHUEHTHPOBATHCS B PA3IUYHBIX HCTOYHHMKAX HH(MOpMAIIHH,
KPUTUYECKH OLIEHUBaThb M WHTEPIPETUPOBATh HH(POPMALUIO, IMOJYyYaeMYIO0 H3 Pa3IUYHBIX
HUCTOYHHKOB;

— BIQJICHUE SI3BIKOBBIMM CPEICTBAMU: YMEHHUE SICHO, JIOTMYHO U TOYHO M3JIaraTh CBOK TOYKY
3pEHMs], HCIIOJIb30BATh a/ICKBATHBIE SI3bIKOBBIE CPENICTBA;

— BJIaJICHHE HaBBIKAMU I103HABATEJIbHOU pe(ieKCUH KaK OCO3HAHMs COBEPILAEMbIX ACHCTBUH U
MBICJIUTEIIBHBIX IPOLECCOB, UX PE3YJITATOB U OCHOBAaHUM, 'PAaHULl CBOETO 3HAHMS M HE3HAHUS,
HOBBIX I103HABATEJIbHBIX 337a4 U CPEACTB ISl UX JOCTH)KCHHUS,

— ILIeJIeyCTPEMIICHHOCTh B MOMCKaX M NPHUHITHU PELIeHUH, cOOOpa3sUTENbHOCTh U MHTYULUS,
Pa3sBUTOCTh MPOCTPAHCTBEHHBIX NPEACTABICHUN; CIIOCOOHOCTh BOCIHPUHHMMATh KpacoTy H
TapMOHHIO MUpa.



2. CTPYKTYPA U COJEPKAHUE YYEBHOT'O IIPEJIMETA

2.1. O0beM y4eOHOro npeaMera ¥ BUAbl y4eOHOH padoThl

Bup yueOHoii padoThl Obrem s
yacax
O61beM 00pa3oBaTeIbHO MPOrpaMMBbl 256
CamocrosiTesibHas padoTa 14
KouncyabTanuu 2
CymMapHasi ydyeOHasi HATpy3Ka BO B3aMMO/IeiiCTBHU ¢ MpenojgaBaTejieM 234
B TOM YHUCJIE:
JIEKITNH, YPOKH 234
MPAKTUYECKHUE 3aHITHS -
nabopaTopHBIC 3aHATHS -
Ipome:xkyTounas arrecrauus / cemecmp — /[@K; 2 cemecmp — s3x3amen 6




2.2. TemaTu4ecKkuii IVIAH U coep;KaHue y4eOHOro npeamera «MaTeMaTHKa»

HaumMmenoBaHue
pa3iesioB U TeM

Coaeprxanue yue0HOro MaTepuaa U (popMbl OPraHU3AIUU AeATEIbHOCTH 00yYAIOIIUXCA

O0neM B yacax

Pa3znen 1 Pa3zBuTHE MOHATHS 0 YHCJIE

2.M3BreueHne KOpHS U3 JeWCTBUTEILHOTO YHCIA. .

12
Temal.lelicTBH- Conep:xanue yueOHOT0 MaTepHaJa
TeJIbHbIE YHCJIA. Beenenue. 2
1.HarypanpHble B palliOHAJIBHBIE YHCTIa
2. UppaunoHanbHble U IEHCTBUTENBHBIC YUCTIA. 2
IIpakTHyeckue padoThl U Ja00paTOPHbIe padOThI -
CamocTosiTesibHast paboTa 00yyaromuxcs -
Tema 2. Conep:xanue yueOHOro MaTepuasa
IpubamkenHbIe 1. AGcontoTHasI 1 OTHOCHUTENbHAS TIOTPEIIHOCTH.
BLIUCICHIS. 2.IlorpemrHOCTH POCTEUIHX apU(PMETHIESCKHUX TEHCTBHIA. 2
3. OKpyTJICHHE YHUCEL.
IIpakTHyeckue padoThl U JabopaTOpHbIe padOTHI -
CamocTosiTesibHast paboTa 00yyarouuxcs -
Tema 3. Cojep:xaHue y4eOHOro MaTepuasa
KommnuekcHblie 1. TToHsiTHe KOMIUIEKCHOTO Yuciia. ApudMeTHdeckas U TpUroHOMeTpuIeckas Gopma 3anucu 2
ymucaa. KOMIUIEKCHBIX YHCETI.
2. JleicTBHS HaJl KOMIICKCHBIMH YHCIaMHU. 2
IIpakTHyeckue padoThl M 1a00paTOPHBIE PAOOTHI -
CamocTrosiTesqibHasi pab0oTa 00y4alOIMXCS
1. JelicTBHS HaJl KOMIUIEKCHBIMU YUCIaMU 2
Pa3nen 2. KopHu, cTenenn u jorapugmbl 30
Tema 1. Crenenn n Coaeprxanue y4e0HOro MaTepHuaJia
KopHH. 1.CteneHs ¢ 1eNbIM OKa3aTeneM 4

IIpakTuyeckue padoThl U JabopaTopHbIe padoThI

CamocTrosiTesqibHasi pab0oTa 00yYaIOIIMXCS

Tema 2. Jlorapu¢pmsl

Conep:xanue yueOHOro MaTepuaJia

1. Jlorapudmbl. OcHOBHOE JToTapUPMHIECKOE TOKIECTBO.




2. OcHOBHBIE CBOICTBA U COOTHOIIEHUS.

3. Jlorapupmuueckue npeoOpazoBaHusl.

IIpakTH4eckue padoThl U JJa00paTOPHBIE PadOTHI .

CamocTrosiTeibHasi padoTa 00y4YaroIMXcst

1. IIpeobpazoBanme J0orapuPMUICCKAX BEIPAKCHHI.

Pa3nesn 3 OcHOBBI TPUTOHOMETPHH

Tema 1. OcHoBHbBIE
MOHATHSA
TPUTOHOMETPHH.

Coaep:xanue yueOHOro MaTepuaJia

1. Pagnannas mepa yria. @opMyIiel mepexoaa OT TpadyCHOW MEPHI K paiaHHON 1 00paTHO.

2. Tpuronomerpuieckne GyHKIIMHA OCTPOTO yTriia. 3HAKW TPUTOHOMETPUIECKUX (PYHKIIAH.

3.3HadeHus] TPUTOHOMETPHUYECKUX (DYHKITHI.

4.YeTHOCTh U HEYETHOCTH ,0rPAHUYEHHOCTD U MEPUOIUYHOCTE TPUTOHOMETPUYECKUX (DYHKLIUH.

5.KocuHyc CyMMBI U pa3HOCTU ABYX apryMEHTOB.

6.DopMyIIBI TPUBEACHUS

7.CuHyC CyMMBI U pa3HOCTH JBYX apryMeHTOB. OyHKINHU YBOCHHOTO apryMeHTa.

8. [IpeoOpa3oBaHKe TPUTOHOMETPUICCKHUX BBIPKCHUH.

9.TaHreHc ¥ KOTAHT'€HC CYMMBI U Pa3HOCTH JIByX apryMeHTOB. BbIBOJ pOpMyIT yIBOGHHOTO apryMeHTa.

10.TpuronomeTpuyueckue QyHKINHU MMOJIOBUHHOTO apryMEHTa.

11. ObparHbie TpUrOHOMETpUYECKHE (DYHKIINH.

12. Ilpocreiimme TPUrOHOMETPUUECKUE YPaBHEHHUSI.

13. Pemienue npocTeimnx TPUrOHOMETPUUECKUX YPABHEHUI U HEPABEHCTB.
.KonTtponbnas padora

R AN INDIDNIDNIDN| DD DNBDNDN

IIpakTHyeckue padoThl U Ja0opaTOpHbIE padOThI

CamocTosiTeibHAsE padoTa 00yyalouuxcs
1. Penrenrie TpUTOHOMETPUYIECKUX yPAaBHEHHUI 1 HEPABEHCTB.

Pasnesn 4 @ynknnu, ux cBoiicTea u rpadpuku

20

Tema 1. IlonsiTne
(pynxuuu ogHoM
NepeMeHHOM.

Conep:xanue yueOHOro MaTepuaJia

1 .OyHKIMM ¥ X OCHOBHBIE cBOWcTBA. JInHeHas QyHKIMS U ee TpaduK.

2. KBagparnynas ¢yHkuus u e€ rpaduk.




Cnoco0Obl 3a1aHusl,
Kjaaccupurkanus u
CBOMCTBA

3 .IlokasarenpHast GyHKLIHS.

4 Jlorapudmudeckas QyHKIHSA.

5. ®yHKUMY TaHT€HC U KOTaHT€HC.

6. Tpuronomerpudeckue (HyHKIUU CUHYC H KOCHHYC.

7. llpeobpazoBanne rpadiKOB TPUTOHOMETPHUECKUX (HYHKITHI.

AIEAININIDN

IIpakTH4yeckue padoThl U 1a060paTOPHBIE PA0OTHI

CamocTrosiTeibHasi padoTa 00y4yarommxcs
ODyYHKIIMM U UX OCHOBHEIE CBOWCTBA.

Pa3gen 5 Hauajia MaTeMaTH4eCKOro aHAJIHN3a

26

Tema 1. Ilpenen
pynkunu

Conep:xanue yueOHOro MaTepuaJa

1. Ipenen pynkumun. OcHOBHBIE CBOMCTBA NpeeioB pyHKIMHA. HermpepslBHOCTL QyHKIHY.

IIpakTuyeckue padoThl U JabopaTOpHbIe padOThI

CamocrosiTeibHast paboTa 00yyaromuxcs

Tema 2.
IIpousBoanas
byHkunu

Copnep:xanue yue0HOro MaTepuaJia

1.IIponsBogHas PYHKINH, €TO TEOMETPUIECKUI 1 MEXaHUIECKHA CMBICTI.

2.0cHoBHBIE npaBuia quddepeHunpoBaHusl.

3. Tabnuua npou3BOJHBIX OCHOBHBIX 3JIEMEHTAPHBIX (YHKIUA

4.HpI/IMeH6HI/IC HpOHSBOHHOﬁ K BBIYHCJICHUIO ITPEACIIOB.

5.Bo3pacranue u yobiBaHHE (HYHKITUH.

6. UccnenoBanue QyHKIUM HAa SKCTPEMYM.

7.Haubonbiee 1 HanMeHblIee 3HaUeHNE QYHKIIMU HA OTpPE3Ke.

NI

IIpakTHyeckue padoThl U JJa0opaTOPHbIE padOThHI

CamocTosiTeibHAast padoTa 00y4yalonuxcs

1. UccnenoBanue (hyHKIIMU HA SKCTPEMYM

Pa3nen 6 UnTerpajibHoe HcHHCICHHE

17

Tema 1.
Heonpenenenubiii

Conep:xanue y4eOHOro MaTepuaJia

1.Hep3006pa3HasI u Heonpe;[eneHHmﬁ HUHTCTpall. Ta6m/1ua HpOCTCﬁLHHX HCOIMPEACICHHBIX UHTCTPAJIOB.




HHTErpajn

2.M6TOH IIOACTaHOBKH. .MGTOILI)I HUHTCTPUPOBAHUS.

3.MCTOH HUHTCTPUPOBAHUA 110 YACTAM

IIpakTHyeckue padoThl U JJa00paTOPHBIE PA0OTHI

CamocTrosiTeibHasi padoTa 00y4YaroIMXcst

Tema2.
OnpeneneHHblii
HHTErpal

Coaeprxanue yuedOHOro MaTepuajia

1.MeToasI MHTETPUPOBAHHS.

2.MeTtox HOACTaHOBKH

3.0mpeneneHHbI HHTETpall, OCHOBHBIE MOHATHs. CBOHCTBa onpeesieHHoro naTerpaina. ®opmyna

Herorona-JIeiouuna.

4. I'eomeTpudeckre IPUIOKEHUS OLPENEICHHOIO HHTErpaa.

NN (DN

IIpakTHyeckue padoThl U JabopaTOpHbIe padOThI

CamocTosiTeibHAast padoTa 00y4yalonuxcs

1.Brrancnenue mioma el miockux Guryp.

Pa3zpnen 7. YpaBHeHusl M1 HEpaBEeHCTBA

Temal.
PaBHOCHIBHOCTD
YPABHEHHUIA,
HEPABEHCTB U
CHCTEeM.

Conep:xanue yue0HOro MaTepuaJia

1.Uppaunonanbuele ypaBHeHus. VppaunoHanbHele HEPAaBEHCTBA.

2.MeTo/bI peleHus MOKa3aTeNbHbIX yPaBHEHHIM.

3.PelieHre nokazaTenbHbIX YPaBHEHUN

4 Pemenne nmoka3aTeIbHBIX HCPABCHCTB

5.Metop penieHus JTorapuQMUIECKUX YpaBHEHUH

6.Permenne norapupmMudecknx ypaBHEHUIH

7.Pemenue norapupMuUecKX HEPABEHCTB

8.MeTozp! peneHnsi TPUrOHOMETPUYECKHUX YPAaBHEHUH.

9.Pemenne TpUrOHOMETPHUYECKHUX YPABHEHUH.

10.Pemmenne TpUrOHOMETPUIECKIX HEPABEHCTB.

NININDNIN RN IDN] B

IIpakTHyeckue padoThl U JJaGopaTOpHbIe padoThI

CamocTosiTeibHAsE padoTa 00yYalouuxcs




Pa3nen 8. IlpsiMble M IUIOCKOCTH B MPOCTPAHCTBE

N
o

Tema 1. Bzanmuoe
pacmoJio;keHue
NPSIMBIX B
NMPOCTPAaHCTBeE.

Conep:xanue yueOHOro MaTepuaJa

1.B3aumHoe PACIIONIOKCHUEC IPSAMBIX B IIPOCTPAHCTBE.

2.B3aumHoe PaCIiONIOKCHUEC NPAMBIX U IUIOCKOCTEH B IMPOCTPAaHCTBC.

3.IlapamnenbHOCTh MPSIMON U TUIOCKOCTH.

4..B3auMHOE pacnojIOKECHUE TUIOCKOCTEN B IPOCTPAHCTBE.

5. TlapannenbHOCTh MJIOCKOCTEH.

6. [TeprieHAMKYIIPHOCTD TPSMOMN H TUIOCKOCTH.

7. IleprieHIUKYJISIp M HAKJIOHHAsI. YTOJI MEXY IPSIMON U INIOCKOCTBIO.

8. JIByrpaHHbIi yroj. Yroia Mexay MIocKocTAMU. [lepneHuKyIapHOCTh ABYX IIIOCKOCTEH.

9. 'eomeTpuueckue npeodpa3oBaHus IPOCTPAHCTRA: MApaJIeIbHbII IEPEHOC, CHMMETPHS OTHOCUTEIHHO
TUIOCKOCTH.

N (NN IDNINNININDN

10.IMTapamienpHOE MpoekTHpoBanue. [Lmomans opToroHaasHON npoekiui. M3o0paxenue
MPOCTPAHCTBEHHBIX (PUTYD.

IIpakTu4yeckue padoTbl M 1a00paTOPHBIE PAOOTHI

CamocTosiTesibHast paboTa 00yyaromuxcs

Paznen 9. KoopamHaThl U BeKTOPBI

Tema 1.BexkTopnI B
NPOCTPAHCTBE.

Conep:xanue yueOHOro MaTepuasa

1.[lexapTOBBI KOOPAWHATHI B IPOCTPAHCTBE

2.BexTopsl B ipocTpaHcTBe. JIMHEHBIE onepauy Hajl BEKTOPaMHU.

3.CkansapHoe Mpou3BeICHUE BEKTOPOB.

IIpakTHyeckue padoThl U Ja0opaTOpHbIE padOThI

CamocrosiTeibHasi pab0oTa 00y4aroIMXCst

Pa3znen 10 MHOrorpaHHMKH M KpYyIJible Teja

Tema 1.
MHOrorpaHHuKH U
TUIOIAIN UX
MOBEPXHOCTeIi.

Conep:xanue yueOHOro MaTepuaJia

1.MHOTOIpaHHUKY ¥ IUTONIAIN WX MOBEepXHOCTEH. [lapamnenenumes.

2.Ilupamuia, ycedeHHasi TUpaMHIa U TUIOMIAINA UX TOBEPXHOCTH.

IIpakTUyeckue padoThl U JJabopaTOpHbIe padoThI

CamocTrosiTeibHasi paboTa 00y4YaroIMXcst




Tema 2.
Tesa U NIOBEPXHOCTH

Conep:xanue yueOHOro MaTepuaJia

1. Hununap, konyce, cdepa, map. [lnomany moBepXHOCTH KPYTIIBIX TEL. 8
BpallleHHs.
IIpakTHyeckue padoThl U JJa00paTOPHBIE PA0OTHI -
CamocTrosiTeibHasi padoTa 00y4YaroIMXcst -
Tema 3. Coaepsxanue yueOHOT0 MaTepHuaJia
Obnembl Teul. 1.00BpeMBI MHOTOTPAaHHUKOB U KPYTIIBIX Tell. 8
IIpakTH4yeckue padoThl U 1a00paTOPHBIE PA0OTHI -
CamocTrosiTebHasi padoTa 00y4yarommxcst -
Pa3zpen 11. DiieMmeHTHI KOMOMHATOPUKH, TEOPHU BEPOSITHOCTEH N MATEMATHYECKOH CTATHCTUKHU 14
Tema 1. OcHOBHBIE Copnep:xanue yue0HOro MaTepuaJia
TTOHSITHS 1. OcHOBHBIC TIOHATHSI KOMOMHATOPHKH. [IpaBuiia KOMOMHATOPUKH.
KOMOMHATOPHUKH.
2. bunom HeroTona .CBolicTBa OMHOMHHAIBHBIX KOA(DPHUITUCHTOB.
IIpakTHyeckue padoThl U JabopaTOpHbIe padoThI -
CamocTrosiTesibHasi padoTa 00y4Yarommxcst -
Tema 2. Conep:xanue yueOHOro MaTepuan
JIeMeHTHI Teopun 1. Kinaccuueckoe u CTaTUCTHYECKOE OTPECIICHUS BEPOSITHOCTH CITy4aliHOTO COOBITHS. 2
BepOSITHOCTEIA.
IIpakTu4yeckue padoThbl M 1a00paTOPHBIE PAOOTHI -
CamocrosiTeqibHasi pad0oTa 00y4arOIMXCsl -
Tema3 . Coaepsxanue y4eOHOro MaTepuaJia
JMeMeHTDI . 1. 3agaun MaTeMaTU4ecKOl cTaTUCTUKU. OCHOBHBIE ONPEICIICHHUS.
MaTeMaTH4YecKoi
CTATHCTHKM. 2.KoHTponbHas padora
IIpakTu4yeckue padoThbl M 1a00paTOPHBIE PAOOTHI -
CamocTrosiTetbHasi padoTa 00y4yarommxcst 2
3aaun MaTeMaTUIECKON CTATHCTUKH.
KoncyasTanun 2

IIpome:kyTOUHAs aTTeCTANMS

Bcero:

256




3. YCJIOBUS PEAJIM3AIIUU ITPOT'PAMMBI YYEBHOI'O ITPE/IMETA

3.1. Jas peaau3aumu NpPOrpaMmbl Y4eOHOro ImnpeaMera NPeayCMOTPeHbI Cieaylolue
crennaJbHble MOMeLeHHs

Kabuner wmaTreMaTHKH, OCHAICHHBI OOOpYZOBAaHHMEM W TEXHUYECKUMHU CpPEICTBAMHU

oOy4eHHUS:

PabGoune wmecra mnpenogaBarenss W OO0ydaroIUXcs: JOCKa MenoBas — | mT., cTol
y4YeHUYECKu — 15 mIt., ctyn yuenndeckui — 30 mr., cron — 1 wr., ctya — 1 mir.

TexHuyeckue  cpeacTBa  OOydYeHHUs:  MEPCOHANBHBIM  KOMIBIOTEp B cOope;

MHOTO(QYHKIIHOHAJIBHOE YCTPOMCTBO; KOMIUICKT INPOCKIMOHHBIA MYJIbTUMEIUHHBI B COCTaBe
(mpoexTop, 3KpaH).

3.2. UnpopMmannoHHoOe obecniedeHne peajn3alui NPOorpaMMbl

CnuCcOK OCHOBHO¥ JIUTEPATYPHI

1 | boromonoB, H.B. Maremaruka: y4eOHUK I CpeaHEro Npo(heCcCHOHATLHOTO
obpazosanusi / H. B. boromonos, II. . Camoiinenko. — 5-¢ wu3z., nepepad. u A0 —
Mockaa : UznatensctBo  FOpaittr,  2022. —  401c.—  (IlpodeccuonanbHoe
obpazoBanue). — ISBN 978-5-534-07878-7. — Texcr : anexktpoHHbIH // OOpazoBaTenbHast
wiatdopma KOpaiit [caiir]. — URL: https://www.urait.ru/bcode/469433

2 | Abnymmuna, K. P. Marematuka : ywyeOnuk s CIIO / K. P. AOgymiuna, P. T.
MyxamerauaoBa. — Capatos : [IpodobpazoBanue, 2021. — 288 c. — ISBN 978-5-4488-
0941-5. — Texkcrt : anexktponnsiit // LHudposoii obpazoBarenbubiii pecypc IPR SMART :
[caiiT]. — URL: https://www.iprbookshop.ru/99917.html (mara o6pamenus: 02.03.2022).
— Pexxum nocryna: mis asropusup. [lonp3oBarenen

3 | bappun, M. . Maremarndeckuii aHamu3 : y4eOHWK M MPAKTUKYM JJIs TPHKIATHOTO

OakanaBpuarta / . U. baBpun. — 2-e¢ u3n., uchp. u pon. — Mocksa : HM3gaTenbCcTBO
FOpaiir, 2022. — 327 c. — (bakanaBp. Axagemuyeckuii kypc). — ISBN 978-5-534-04617-
5. — Tekcr : snextpoHHbIt // OGpa3oBatensHast miatdopma FOpait [caiit]. — URL:

https://urait.ru/bcode/507814 (nara obpamienus: 05.04.2022).
4 | baBpun, M. 1. MaremaTnueckuili aHanu3 : y4eOHUK U TNPAKTHUKYM JUISl MPHUKIATHOTO

OakamaBpuata / . U. BaBpun. — 2-e¢ m3x., ucnp. u jgon. — Mocksa : M3gaTenbeTBo
IOpaiir, 2022. — 327 c. — (bakanaBp. Axagemuueckuii kypc). — ISBN 978-5-534-04617-
5. — Texkcr : snextponHsiit // O6pa3oBatenpHas miargopma FOpaut [caiit]. — URL:

https://urait.ru/bcode/507814 (nata obpamenus: 05.04.2022).

5 | baBpun, . 1. MaremaTnka A TEXHUYECKUX KOJUIEIDKEH M TEXHUKYMOB : YUYEOHHK U
NPaKTUKYM Ui CpeiHero npodeccuonanbHoro oopasosanus / U. U. baBpun. — 2-e u3n.,
uctp. u npon. — Mocksa : U3natensctBo HOpaiit, 2022. — 397 c. — (Ilpodeccuonansuoe
obpazoBanue). — ISBN 978-5-534-08026-1. — Texkct : anekTpoHHbIN // Obpa3zoBarenbHas
mnatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/490876 (mata oOpaiieHus:
05.04.2022).




4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA
YYEBHOI'O ITPEJIMETA

Pes3ynomamut 00yuenus

Kpumepuu oyenku

Dopmol u Memoowvl
OUeHKuU

OcBoeHnue conepkaHust yaeOHOTo nmpeaMeTa
«MartemMaTuKa

o0ecrneunBaeT JOCTUKECHHE
00y4aroIMMUCS CIETYIOIIUX Pe3yIbTaToB:

JIMYHOCTHBIX!

— ¢(hOopMHPOBAHHOCTH TIPEJCTABICHUN O
MaTeMaTHKE KaK YHUBEPCAIBHOM SI3bIKE
HAyKH, CPE/ICTBE MOJICITUPOBAHHUSI SIBJICHUI
U MIPOIIECCOB, HCSIX M METOIaX
MaTEMaTHUKH;

— IIOHUMAHHUC 3HAYUMOCTHU MaTECMAaTUKU HJIA

HAyYHO-TEXHHUYECKOTO TIporpecca,
c(hOpMUPOBAHHOCTH OTHOIICHHS K
MaTeMaTHKE KaK K YacTH
o011euenoBeYeCcKoil KyabTyphl Yyepes
3HAKOMCTBO C HCTOPUEH Pa3BUTHUS
MaTeMAaTHUKH, SBOJIOIMEH MaTeMaTHUECKUX
AAeH;

— pa3BHUTHE JIOTUYECKOTO MBIILICHUS,
IPOCTPAHCTBEHHOT'O BOOOpaXKEHUS,
AITOPUTMHUYECKOMN KYJIBTYPbI, KpUTUYHOCTH
MBIILUIEHNS Ha YPOBHE, HEOOXOJUMOM JIIsI
Oynymieit mpodeccuoHambHOM
ACATCIIBHOCTH, AJI TPOJOJIKCHUS
o0pa3oBaHus U caMOOOPa30BaHMUS,

— OBJIAACHHUC MATEMATNYCCKUMU 3HAHUAMN
U YMCHUSIMHU, HGO6XOI[I/IMI)IMI/I B
MOBCEIHEBHOM JKU3HH, IS OCBOCHUS
CMEXHBIX €CTECTBEHHOHAYUHBIX
JTUCIUIIAH U TUCIUTUINH
po(hecCHOHANBHOTO UKIIA, IS
noJrydeHust o0pa3oBaHus B 00JaCTIX, HE
TpeOyIOmMUX yriayOaeHHON
MaTeMaTHYEeCKOU IIOATOTOBKH,

— FOTOBHOCTbH M CIIOCOOHOCTH K
00pa3oBaHMIO, B TOM YHCTIE
camM000pa3oBaHuI0, HA MPOTSHKEHUU Beel
YKU3HU; CO3HATEIILHOE OTHOIIICHHE K

OrneHka
00ydJarouuiics MoKa3bIBaeT MOJIHBIC U
rIIyOOKHue MIPOTrPaMMHOTO

KOMAUYHO» -

3HaHUS
Marepuana, JIOTUYHO u

apryMEHTHpPOBAaHO  OTBEYaeT  Ha

IIOCTaBJICHHBIM BOIIPOC, a TaKkKe

JOITIOJIHUTCIIbHBIC BOIIPOCHI,

IIOKa3bIBaACT BBICOKHUI YPOBCHB

TEOPECTUUCCKUX 3HAHHH.
HpaKTI/I‘IeCKYIO 4aCTb BBIIIOJHACT Ha

100%.

OrneHka
00y4aroIIUiCs MOKa3bIBACT ITYOOKHE

«xopouwio» -

3HaHUS MPOTPAMMHOIO MaTepHala,
IPaMOTHO €r0 HW3JIaraeT, JOCTATOYHO
MOJIHO OTBEYaeT Ha ITOCTaBJICHHBIN
BOIIPOC U JOTOJTHUTEIBHBIE BOIIPOCHI,
ymeno QopMmynupyer BBIBOABL. B
TOXKE BpeMsl MPU OTBETE JAOIYCKAeT
HECYIIECTBEHHbBIC
[IpakTHueCcKyr0 4acTh BBINOJHSAET Ha
90%-80%.

IMOI'pCIHIHOCTH.

OreHKa «Y00671em8opumenbHo»
- oOyuaromuiics MOKa3bIBAET
JOCTaTOYHble, HO He TIyOoKue
3HaHUS MPOTPAMMHOIO MaTepuana;
MpU OTBETE HE JOMYyCKaeT TPyObIX
OmMOOK WM MPOTHBOPEUUH, OHAKO
B dhopmynupoBaHUU OTBETa

OTCYTCTBYET JIOJDKHAs CBA3b MEXKIY

AHAJIU30M, apryMeHTanuen u
BBIBOJIAMHU. Jns MOJTy4YEHUs
MpaBUJILHOTO  OTBeTa  TpedyeTcs
YTOUHSIOIINE BOIIPOCBI.

[IpakTHUecKyr0 4acTh BBINOJHSAET Ha
70%-60%.

OneHka
«HEyO081emBOPUMENbHOY -
oOyJaronuics ITOKa3bIBAET

Tekynui KOHTPOJIb B
dopme:

- KapTo4eK —3aJaHul;

-CaMOCTOSITeIIbHOM
padoTHI;

- KOHTPOJIbHBIX padoT.

W TOTrOBBIi KOHTPOJIH B
dbopme sK3aMeHa.

OrneHKa:

- pe3yIbTaTUBHOCTH
paboTsl oOy4aromierocs
IIPU BBINOJIHEHUH
3aJJaHUN Ha y4eOHBIX
3aHATUSX,
CaMOCTOSITENIbHBIX H
KOHTpPOJIbHBIX paboTax;

- pe3yJsiprara
MOJATOTOBKH K
DK3aMEHY.




HETPEPHIBHOMY 00Pa30BaHUIO KaK YCIOBUIO
yCIeNHOM MpodeccruoHalbHON 1
OOIIIECTBEHHOM IEeSATCILHOCTH,

— TOTOBHOCTB M CIIOCOOHOCTD K
CaMOCTOATENILHON TBOPYECKOU U
OTBETCTBEHHOU JEATEIbHOCTH;

— FOTOBHOCTH K KOJUICKTHBHOMU paboTe,
COTPYAHUYECTBY CO CBEPCTHUKAMU B
00pa3oBaTeNbHON, OOIECTBEHHO MOJIC3HOM,
yueOHO-UCCIIeI0BATENIbCKON, TPOEKTHON 1
JIPYTUX BUAAX AEATEIbHOCTH;

— OTHOUICHHE K MPOJeCcCHOHATBHON
JeSITeIbHOCTH KaK BO3MOKHOCTH YYaCTHS B
PCILICHUH JIMYHBIX, OOIIECTBCHHBIX,
rOCyJapCTBEHHBIX, OOIICHAIIMOHABHBIX
npo0Jem;

MemanpeomMenHbIx:

— YMEHHUE CaMOCTOSITEIBHO OMPEIEIISATh
IEJIU ICATEIIbHOCTH M COCTABJISITh TUIAHBI
JEeSITeIIbHOCTH;, CAMOCTOSITEIIEHO
OCYIIECTBIISATh, KOHTPOJIUPOBATh U
KOPPEKTHPOBATH JICATEIBHOCTB;
HCIIOJIb30BaTh BCE BO3MOXKHBIC PECYPCHI
JUTSL TOCTHIKEHUS TIOCTABJICHHBIX IIEJICH U
peanu3anuy IIaHOB IS TeIbHOCTH;
BEIOMpATh YCIEIIHBIC CTPATETUH B
Pa3TUYHBIX CUTYaIUSX;

— YMEHHE MPOTYKTUBHO OOIIATHCS U
B3aHMMO/ICICTBOBATH B IIPOIIECCE
COBMECTHOH JEATEIBHOCTH, YUUTHIBATh
MO3ULIMK IPYIUX YYaCTHUKOB
NesITeAbHOCTH, 3PPEKTUBHO pa3pemarhb
KOH(JIUKTBI;

— BJIQJICHUE HAaBbIKaMU I103HABATEIBbHOM,
y4eOHO-UCCIIEI0BATENbCKON U TPOSKTHOM
JESATENIBHOCTH, HABBIKAMU Pa3peLICHUS
po0JIeM; CTOCOOHOCTh M TOTOBHOCTH K
CaMOCTOATEIIBHOMY IIOMCKY METOJIOB
PEIICHUA MMPAKTUYCCKUX 3ada4,
IMPUMCHCHUIO Ppa3JIMYHBIX MCTOO0B
MO3HAHUA,

— IrOTOBHOCTB U CITOCOOHOCTH K

HEIOCTaTOYHBIC 3HaHUS
MPOrPaMMHOTO MaTepuana, HE
CrOCOOGH  apryMEHTHPOBAaHO U
MOCJEI0BATEIbHO ~ €r0  M3JIararh,
JIOTIyCKaeTcsi rpyOble OmMOKH B
OTBETaX, HEMPAaBWIHLHO OTBEYACT Ha
MOCTaBJICHHBIN BOIIPOC WIN
3aTpyaHSAETCS C OTBETOM.
[TpakTHYeCKyIO YacTh BBIMOJIHSAET Ha
MmeHee 50%.




CaMOCTOSITENIbHONW MH(POPMALIMOHHO-
[I03HABATEJILHOM 1E€ATENbHOCTH, BKIHOYAsI
YMEHHME OPUEHTUPOBATHCS B Pa3IMUHBIX
UCTOYHUKAX UH(OPMAIIMU, KPUTHIECKU
OLICHMBATh U UHTEPIIPETUPOBATD
UH(POPMALIKIO, TOITY4aEMYIO U3 PA3INYHbIX
HCTOYHUKOB;

— BJIAACHUC SA3BIKOBBIMH CPEACTBAMMU:
YMCHUCE SCHO, JIOTHYHO U TOYHO HU3jlaraTb
CBOIO TOYKY 3pCHUs, UCIIOJIb30BaTh
AZICKBATHBIC A3BIKOBBIC CPEACTBA,

— BJIaJicHUE HAaBBIKaMH IT03HABATEILHOMN
pedaekcun Kak 0CO3HAHUS COBEPIIACMBbIX
JIEUCTBUI U MBICIIUTEJIBHBIX MMPOLECCOB, UX
pe3yJIbTaTOB U OCHOBAHUM, TPAHUIL] CBOETO
3HAHUS U HE3HAHUS, HOBBIX
MO3HABATEJIbHBIX 3a7a4 U CPEICTB ISl UX
JIOCTHIKEHUS

— LEJEeYCTPEMIICHHOCTh B IIOUCKAX U
IPUHITUU PELIeHUH, COOOPa3UTENBHOCTD U
UHTYHILMS, Pa3BUTOCTh IPOCTPAHCTBEHHBIX
IpeCTaBICHU; CIIOCOOHOCTD

BOCIIPMHUMATh KPAacoTy U TApPMOHHIO MUPA;

npeomMemHuix.

— cpopMUPOBAHHOCTH TIPEJICTABIICHUI O
MaTE€MaTHKe KaK 4aCTH MUPOBOH KYJIbTYPBI
1 MECTC MaTEMaTUKHU B COBpCMeHHOﬁ
UBUJIM3AINH, CIIOCO0aX OMHMCAHUS
SBIIEHUH peaTbHOr0 MUpa Ha
MaTEeMaTUYECKOM SI3BIKE;

— c(OpMHPOBAHHOCTb MPEACTABICHUN O
MaTeMaTHYECKUX MOHATUSAX KaK
BO)XHEHIINX MaTEMAaTUYECKUX MOJAEIAX,
MO3BOJIAIOIINX OIUCBIBATH U U3y4aTh
pa3HbIe MPOIIECCHI U ABJICHUS; TOHUMaHNeE
BO3MO>KHOCTH aKCOMaTH4YECKOT0
MIOCTPOEHUS MaTEMaTHUYECKUX TEOPHIi;

— BJIIAACHHUEC METOJaMU JOKa3aTCJIbCTB U
AJITOPUTMOB PCUHICHUA, YMCHUEC UX
IMPUMCHATH, TPOBOAWUTH JOKA3aTCIbHBIC
PaCCyXAC€HHA B XOJ€ PCIICHUA 3a1a4,




— BJIaJICHUE CTAaHJAPTHBIMU IIPUEMAMHU
peuIeHus paluOHANIBHBIX U
UPPALMOHAIBHBIX, I0KA3aTCIIbHBIX,
CTEIIEHHBIX, TPUTOHOMETPUYECKUX
YPaBHEHHUI U HEPABEHCTB, UX CHUCTEM;
MCII0JIb30BAHUE TOTOBBIX KOMITBIOTEPHBIX
IIPOrpaMM, B TOM YHCJIE IS IIOUCKA ITYTH
pELIEeHUS U WIIKOCTPALUU PEICHUS
YPaBHEHUI U HEPABEHCTB;

— chopMHUPOBAHHOCTH TIPEICTABIICHUI 00
OCHOBHBIX ITOHSATHSIX MaTEMaTHYECKOIO
aHalu3a U UX CBOMCTBAX, BIIAJICHUC
YMEHHUEM XapaKTEPHU30BaTh MMOBEICHUE

(G YHKIIMH, UCITOJIb30BaHNE TIOMYUEHHBIX
3HAHUU JJI1 ONMMCAHUA U aHAJIN3a PEAIbHBIX
3aBUCHUMOCTEM;

— BJIAJICHE OCHOBHBIMHU IOHITHSIMH O
TJIOCKUX U MPOCTPAHCTBEHHBIX
FeOMETPUUECKUX PUTYpaX, UX OCHOBHBIX
CBOMCTBAX;

- ¢(hOpMHUPOBAHHOCTH YMEHUS
pacro3HaBaTh reoMeTpuueckue GUrypsl Ha
yepTrexax, MOJIENSIX U B pealbHOM MUPE;
MPUMEHEHNE U3YUYECHHBIX CBOICTB
reoMeTpuueckux Guryp u Gopmy st
pelIeHus: TEOMETPUUYECKHX 3a/1a4 U 33]1a4 C
MPAKTUYECKUM COJIEP KaHUEM;

—Cc(OpPMUPOBAHHOCTH MIPEICTABICHUNA O
IpoIeccax U SBJICHHIX, HMEIOIIIX
BEPOSTHOCTHBIN XapaKTep, CTATHCTHYECKUX
3aKOHOMEPHOCTSIX B PEATbHOM MHPE,
OCHOBHBIX TTOHSITHSIX 3JIEMEHTAPHOUW TEOpUN
BEPOATHOCTEH; YMEHHUI HaXOIUTh U
OIICHUBATh BEPOSITHOCTH HACTYTLIICHUS
COOBITHIA B MPOCTEHIINX MPAKTUYECKUX
CUTYaIUSAX U OCHOBHBIE XapaKTePUCTUKU
CIIyYalHBIX BEJIMYMH;

- BIIa/ICHUE HABBIKAMU HCTIOJIh30BAHUS
TOTOBBIX KOMIIBIOTEPHBIX MTPOTPaMM TPH
petieHuu 3aaa4d




