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1. OBIIASI XAPAKTEPUCTUKA YUYEBHOHM JUCIHUILJIAHBI

[Iporpamma o61eo06pa3oBaTesibHONM y4eOHON NUCHUILIMHBL «MaTemaTuka:
anrebpa W Hayala MaTEeMaTHYECKOTO aHaIM3a; TE€OMETPHUs» (mamee -
«MatemaTHKay) MpeIHa3HayeHa AJIsl U3yUeHUs] MaTeMaTHKH B MPOodeccrnoHaTbHBIX
oOpazoBarenpHbix opranm3anusx CIIO, peanm3yomux 00pa30BaTeIbHYIO
nporpaMmy CpeaHero oomero oOpa3oBaHHs B MpeAeiaX OCBOSHHUS OCHOBHOMU
npodeccuonansHoil 0o6paszoBarenbHol nporpammbl CITO (OITOIT CITIO) Ha Oaze
OCHOBHOT0 00111er0o 00pa3oBaHusl MPU MOATOTOBKU KBAIM(UIIMPOBAHHBIX PaboynXx,
CITy’KallliX U CTICIMaTUCTOB CPETHEr0 3BEHA.

[Iporpamma pazpaborana Ha ocHoBe TpeOoBanuii ®I'OC cpegnero obuiero
oOpa3oBanusi, ¢ yuemom IlpumepHoti OcHOBHOU 006pPA308aMENbHOL NPOSPAMMbL
cpeone2o o0bwe2o 0opazosanus, 0000peHHOU peuleHueM @edeparbHo2o YueOHO-
Memoouyeckoeo 00vedutenusi no obuemy oopazosanuio (npomokon om 28 uions
2016 2. Ne 2/16-3), nupeabsSBIIEMbIX K CTPYKTYpe, COAEPIKAHUIO U Pe3ysIbTaTaM
OCBOGHHMS  y4eOHOW IUCIUIUIMHBI  «MaremaThka», B  COOTBETCTBHH  C
PexomenmanusMu 1mo opraHU3aIlMy MOJyYEHUsS] CpeHero obmero oopa3oBaHus B
npejenax OCBOCHUs 00pa30BaTENbHBIX MPOTPAMM CPETHETO MPOo(ecCHOHATBEHOTO
oOpa3oBaHus Ha 0a3e OCHOBHOTO OOIIEro 0oOpa3oBaHHs C y4eTOM TpeOOBaHHUI
(denepanbHBIX 00pa30BaTENBHBIX CTAHIAPTOB M TOJIy4yaeMOW MpPOQPECcCHr WU
CHEIUANIbHOCTA  CpeaHero  mnpodeccuoHaNbHOrO  oOpa3zoBaHus  (IHCBMO
JlenapramMeHTa rocyJapCTBEHHOM MOJUTUKHU B cepe MOArOTOBKHA pabounX KaJIpoB
u JIITO Muno6puayku Poccun ot 17.03.2015 Ne 06-259).

CopepxaHue TMporpaMMbl  TI0 MaTeMaTUKe HAaNpaBIIeHO Ha  JIOCTHXKEHHE

CICIYIOIIMX LeJe:
OO0mue 1enu U3y4eHUss MaTeMaTHKH PEaU3yIOTCS B YEThIPEX HAINPABJICHUSIX:
1. O6mee npencTaBiieHue 00 HACAX U METOJIaX MAaTEMAaTHKH;
2. MaTennexkTyanbHOE pa3BUTHE;
3. OBnageHne He0OXOIMMBIMU KOHKPETHBIMU 3HAHUSIMUA U YMEHHUSIMU;
4. BocriutaTenbHOE BO3JEUCTBHUE.

B nporpammy BKIIOUEHO COJEp’KaHUE, HAIMpPaBICHHOE Ha (DOPMUPOBAHHE Y
oOydJarommxcs KOMIIETCHIIUNM, HEOOXOMUMBIX [JIi KA4eCTBEHHOTO OCBOCHHUS
OIIOII CIIO na 6a3e 0CHOBHOTO O0IIEro oOpa3oBaHUs C IMOJYYSHHEM CPETHETrO
oOmiero o0pa3oBaHus; MPOrPaMMbl TMOJATOTOBKH KBATHU(HUIIMPOBAHHBIX pabOUMUX,
CIIyXalluX, MporpaMMbl MOJATOTOBKH crneunuanuctoB cpeanero 3seHa (IITIKPC,
[TICC3)



2 IIACIIOPT IMPOI'PAMMBI YYEFHOM JUCIUATIINHBI
«MATEMATHUKA»

2.1 O01acTh NPpUMEHEHHs POrPaMMBbI

[Iporpamma npenHa3HauyeHa ISl U3YYEHHUS] MAaT€MAaTUKH B MPO(PECCHOHAIBHBIX
oOpazoBarenpHbIX opranmzanusax CIIO, peamusyoomux o00pa30BaTeNbHYIO
MporpaMMy CpeaHero oOmero oOpa3oBaHUs B Mpeaesiax OCBOEHHUS OCHOBHOM
npodeccruonanbHoil 0o6pazoBaTenbHOl nporpammbl CIIO (OIIOII CIIO) na 6a3e
OCHOBHOT'0 00111€T0 00pa30BaHus NpHU MOATOTOBKE KBaTU(DUIIMPOBAHHBIX padOUuX,
CIY’KAIllMX U CIEeNMaInucToB cpeaHero 38eHa [Iporokon Ne 3 ot 21 uronst 2015 r.

[Iporpamma paspabotana Ha ocHoBe TpeboBanuit dI'OC cpennero oo6IIero
oOpa3oBaHus, NPEIBSABISAEMbIX K CTPYKType, COJEPKAHUI0 U pe3yibTaTam
OCBOCHHSI yueOHOi JTUCUMIUIUHBL  «MaremaTuka», B COOTBETCTBUHM C
PekoMeHlaiusiMi IO OpraHU3allMy MOJYYEHUsl CpeHero oouero ooOpa3oBaHus B
npenenax OCBOCHMsI 00pa30BATENbHBIX MPOrpamMM CpeaHEro npoecCUoHaIbHOTO
oOpazoBaHus Ha 0a3e OCHOBHOI'O OOIIEro oOpa30BaHHS C Yy4€TOM TpeOOBaHUM
(denepanbHbIX TOCYIapCTBEHHBIX 00pa30BaTENbHBIX CTAHAAPTOB M MOJy4aeMOu
npodeccud WM CHEeHHATIbHOCTH CpPEIHEro Mpo(ecCHOHATBLHOTO 00pa30oBaHus
(mucebmo JlemaprameHTa TroOCyJapCTBEHHOM TMOJUTUKM B c@epe MOATOTOBKH
pabounx kajapos u 1O Munobpuayku Poccuu ot 17.03.2015 Ne 06-259).

Mpodeccus CITO 23.01.09 MamuHUCT JIOKOMOTHBA



2.2 MecTO JAUCHMILNIMHBI B CTPYKTYpPe OCHOBHOM 00pa30BaTeIbHOM
NMPOrpamMMmbl

VY4eOHast AUCIUIUIMHA MaTEMaTUKa SBISAETCA y4E€OHBIM MPEAMETOM IO BBIOOPY
u3 00s13aTenpHON npeamMeTHo obsactu "MatemaTuka U uHGOpMaTHKa" CPEIHETrO
o01iero oOpa3oBaHus.

VYyeOHas nUCHUIUIMHA MaTeMaTHUKa U3ydaeTcs B 0011e00pa30BaTeIbHOM ITUKIIC
yueOHoro tuana ['BIIOY ydumckuii NOIUTEXHUUECKUM KOJUIEIX Ha Oaze
OCHOBHOTO OOIIEr0 00pa30BaHMs C MOJYYEHHEM CPEIHEro o0IIero oopa3zoBaHUs
(ITTIKPC).

[Tpu ocBoennu mnpodeccuit CIIO TeXHUYECKOTo U COLUMATBbHO-IKOHOMHYECKOTO
npoduneit npodeccruoHanbHOro 00pa3oBaHUs  MaTeMaThKa u3ydaeTcsi Oosee
yriay0iaeHHo, Kak MpoQuibHas ydyeOHas AMCLUMIUIMHA, YYUThIBAatOUIas ClelupuKy
OCBaMBaeMbIX MPOQecCcuil.

3TO0 BBIpaXXaeTcs B COACPKAHUU OOyUEHHUsI, KOJTUUECTBE YACOB, BBIJCISIEMBIX Ha
M3yYeHUE OTIENBbHBIX TEM IMPOTPAMMBI, TTyOWHE WX OCBOCHHS OOydYarOITUMHUCH,
o0beMe W XapakTepe TMPaKTUYCCKUX 3aHATHH, BHUJAAX BHEAYJAUTOPHOMN
CaMOCTOSTEIIbHOM paboTHI.

2.3. llenu W 33724 JUCUMILUIMHBI - TPeOOBAHUA K pe3yibTaTaM OCBOCHUSA
AUCUMILTHHBI:

OcBoenue conepxaHusi y4eOHOW JUCHUIUIMHBI MaTeMaThka oOecleyruBaeT
JIOCTHXKEHUE 00YJAIOIIMMUCS CIEAYIOUIUX Pe3yJbTATOB:
JIUYHOCHHBIX
- c(hOpMUPOBAHHOCTH TPEJICTABICHUNA O MAaTEMaTUKE KaK YHMBEPCAJIbHOM S3bIKE
HayKHd, CPEACTBE MOJEIHMPOBAHMS SIBJICHHN M IPOLECCOB, UAEAX M METOJax
MaTE€MAaTHUKU;
- NOHUMAaHHE 3HAYMMOCTH MaTE€MAaTHUKH [Ji1 HAayYHO-TEXHHYECKOTO MpOrpecca,
c(hOpMHPOBAHHOCTh OTHOIICHHUSI K MaTeMaTHKE KaK K 4YacTH OOIIeYeT0BEYECKO
KyJIbTYypbl 4€pe3 3HAKOMCTBO C HCTOPUEH pPa3BUTUS MATEMaTUKH, 3BOJIIOLUEH
MaTeMaTUYECKUX UJICH;
- pa3BUTHE JIOTMYECKOTO MBIIUICHHS, MPOCTPAHCTBEHHOTO BOOOPAKEHUS,
aNTOPUTMUYECKON KYJIBTYpbl, KPUTUYHOCTM HAa YpPOBHE, HEOOXOAMMOM st
Oynymield mpopecCuOHATBHON JESTENBHOCTH, JUIsl TMPOJOIDKEHUS 00pa30BaHUS U
caMm000pa3oBaHUs;
- OBJIAJICHUE MAaTEMaTUYECKUMU 3HAHWSIMHU W YMEHHUSIMH, HEOOXOAMUMBIMH B
MOBCEIHEBHON  U3HMW, JJISI OCBOCHHUSI CMEXHBIX €CTECTBEHHO-HAaYyYHBIX
JUCIUIUIMH ¥ JUCIHUIUIMH  TPO(ECCUOHANBHOTO IHKJIA, IS TOJydeHUs
oOpa3zoBaHus B OO0JacTAX, HE TPEOYIOMHMX YrayOJeHHON MaTeMaTHYEeCKOM
MOATOTOBKH; TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHHWIO, B TOM 4YHUCIE
caM0o00Opa30BaHHUIO, HA TPOTSHKEHUU BCEH )KU3HU,
- CO3HATEJbHOE OTHOIIEHUWE K HENpPEephIBHOMY OOpa30BaHUIO KaK YCJIOBHUIO
yCIeIHOM podheCCHOHATBHOM M 00IIIECTBEHHOM eI TeIbHOCTH;
- TOTOBHOCTB U CIIOCOOHOCTh K CAMOCTOSITENIbHOM TBOPYECKOW U OTBETCTBEHHOM
NEeATEeNIbHOCTH;
- TOTOBHOCTH K KOJJIEKTUBHOU paboTe, COTPYITHUYECTBY CO CBEPCTHUKAMU B



o0pazoBaTeIbHOM, O0IECTBEHHO MOJIE3HOM, yueOHO-UCCIE0BATEIBCKOM,
MIPOCKTHOW U JPYTHX BUIAX JACATEIBHOCTH;

- OTHOIIIEHUE K MPOPECCUOHATBHOMN ACATEIHPHOCTA KaK BOZMOKHOCTH YYaCTHS B
PEIICHUH JINIHBIX, OOIIECTBEHHBIX, TOCYAAPCTBEHHBIX, OOIICHAITMOHAILHBIX

pobJiem;

MemanpeomemHbix:

- YMEHHUE CaMOCTOSATEIBLHO ONPEACIIATH LIEIU ACATSIBHOCTH U COCTABIISTH TUIAHBI
TeSITeNbHOCTH; CaMOCTOSITETTHHO OCYIIECTBIIATD, KOHTPOJIUPOBAaTh U

KOPPEKTUPOBATh JACATEIIBHOCTD; HCMOJIb30BaTh BCE BO3MOXKHBIE PECYpPCHl IS
JNOCTMKEHUSI TIOCTABJICHHBIX €€ W pealv3alud IUIAHOB JEATEIIbHOCTH;
BBIOMPATH YCTEIIHBIC CTPATETUN B PA3JTMYHBIX CUTYAIIHIX;

- YMEHHE MPOJAYKTUBHO OOIIATHCS M B3aUMOJICHCTBOBATH B MPOIECCE COBMECTHOM
NEATENbHOCTH, YUYWUTHIBATh TO3UIMUA JAPYTUX YYACTHUKOB JICSITEIBHOCTH,
3¢ PeKTUBHO pa3penaTh KOH(IUKTHI;

- BJIQJICHUE HaBBIKAMHU I[I03HABATEJIbHOM, YYEOHO - HCCIEI0BAaTEIbCKON U
IIPOCKTHON JICSATEIBLHOCTH, HABBIKAMHU pa3pelieHus mpolJieM; CIOCOOHOCTh H
TOTOBHOCTh K CAMOCTOSITEJIBHOMY TTOMCKY METOJIOB PEIICHUS MPAKTUUYECKUX 3a/ay,
MPUMEHEHUIO PA3JIMYHBIX METOJAO0B MMO3HAHMUS;

- TOTOBHOCTH W CIOCOOHOCTh K  CaMOCTOSITEIbHON  MHGOPMAIMOHHO-
MO3HABATEJILHON JAEATEIIbHOCTH, BKIIIOUAsi YMEHUE OPUEHTUPOBATHCA B Pa3TUYHBIX
UCTOYHUKAX MHQOpMALMK, KPUTUYECKH OICHHBaTh W HHTEPHPETUPOBATH
UHGOPMAIIHIO, TTOTYYAEMYIO U3 PA3IMYHBIX HCTOYHUKOB,;

- BJIAJICHUE SI3BIKOBBIMHU CPEACTBAMU: YMEHHUE SICHO, JOTMUYHO M TOYHO M3JIaraTh
CBOIO TOUKY 3PEHHSI, UCIIOJIb30BATh a/ICKBATHBIE SI3bIKOBBIE CPE/ICTBA;

- BJIaJICHHE HABbIKAMM MO3HABATEIbHOMN pedIeKCUM KaK OCO3HAHUSI COBEPIIAEMbIX
JNIEUCTBUM M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJbTATOB M OCHOBAHWI, TPAHMIL
CBOEr0 3HAHUS W HE3HAHUs, HOBBIX IMO3HABATENbHBIX 3aJa4 U CPEACTB I UX
JOCTHKEHUS;

- IETICYCTPEMIICHHOCTD B MIOMCKAaX U MPUHSATUHU PEIICHUN, COOOPA3UTEIHHOCTD U
WUHTYULIMSI, Pa3BUTOCTh TPOCTPAHCTBEHHBIX MPEJCTaBICHHUH; CIOCOOHOCTH
BOCHPUHUMATh KPaCOTy U TAPMOHUIO MHUPA;

npeomMemHuuix:

- c(hOpPMHPOBAHHOCTh TMPEACTABICHUA O MaTeMaTUKe KaK 4YacTh MHPOBOM
KyJIbTyphl M MECT€ MAaTeMaTHKH B COBPEMEHHOW MMBWIHM3AIlUU, CIIOCO0ax
ONMCAaHUS ABJIECHUN PEAbHOIO MUPa HA MAaTEMaTUYECKOM SI3BIKE;

- copMUPOBAHHOCTHh TMPEJCTABICHUNH O MATEMAaTHYECKUX TOHITHUSIX KakK
BAKHEUIIINX MATEMATUYECKUX MOJENAX, IMO3BOJISIONIMX OMNUCHIBATH U H3y4daTh
pa3Hble MPOLECChl M SBJICHUS, MOHUMAHUE BO3MOXHOCTH aKCMOMAaTHYECKOIO
IIOCTPOEHUSI MATEMATUYECKUX TEOPHL;

- BJIQJICHUE METOJAMU JOKAa3aTeJIbCTB U AITOPUTMOB PEIIEHUS, YMEHUE UX
MIPUMEHSATH, TPOBOAUTH JIOKA3ATENBHBIEC PACCYKICHUS B XOJ€ PEIICHUS 3a1aY;
-BJIQJICHUE  CTAaHJAPTHBIMM  NOpPUEMAMU  PEIICHUS  PAUUOHAIBHBIX U
WPPALUOHAIBHBIX, IOKA3aTEIbHBIX, CTEIIEHHBIX, TPUTOHOMETPUYECKUX YPAaBHEHUM
Y HEPABEHCTB, UX CHUCTEM; - UCIOJIb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX MPOTrPaMM,



B TOM YHCIIE JIJISl TIOMCKA MYTH PEIICHUS U WUIIOCTPAIIUU PEIICHUsI YpaBHEHUN U
HEPABEHCTB;

- cpOPMHUPOBAHHOCTH MPEACTABICHUNA 00 OCHOBHBIX MOHATHUIX MAaTEMATUUYECKOTO
aHajdu3a W HUX CBOMCTBax, BIAJEHUE YMEHUEM XapaKTEPU30BaTh ITOBEJICHUE
GyHKIMI, WCMONB30BAaHUE TMOJIYUYCHHBIX 3HAHUM IS OMNHCAaHWUA M aHalu3a
pealbHBIX 3aBUCUMOCTEM;

- BJIQJICHUE OCHOBHBIMM TIOHSATHUSAMHU O IUIOCKUX M TMPOCTPAHCTBEHHBIX
r€OMETPUUECKUX (PUTypaxX, UX OCHOBHBIX CBOMCTBaX; C(HOPMUPOBAHHOCTh YMEHUS
pacrio3HaBaTh reoMeTpudeckre (GUrypbl Ha 4YepTekax, MOJACISIX U B pPEATbHOM
MUpE; TPUMEHEHHE M3YYEHHBIX CBOMCTB reoMeTpuueckux guryp um dopmyn s
pelieHrs reOMeTPUYECKHUX 3aa4 U 3aJ1a4 C IPAKTUUECKUM COJICPKAHUEM;

- c(OpPMHUPOBAHHOCTH MPEICTABICHUIN O TIPOIIECCaX U SIBJICHUAX, UMEIOIIUX BEPO-
STHOCTHBIA XapakKTep, CTATUCTUYECKUX 3aKOHOMEPHOCTAX B peaJbHOM MHUPE,
OCHOBHBIX TOHSITUSIX AJIEMEHTAPHON TEOPUU BEPOSTHOCTEN; YMEHUM HAXOAUTh U
OIICHUBATh BEPOSTHOCTU HACTYIUICHUS COOBITUH B TPOCTEHIIMX MPAKTUYECKUX
CUTYaIUsAX U OCHOBHBIE XapaKTEPUCTUKHU CITyUYalHBIX BEJTUYNH;

- 8l1A0eHUe HABLIKAMU UCHONb308AHUS 20MOBbIX KOMNLIOMEPHBIX NPOCPAMM NpU
peuleruu 3a0au.

B pesynbrare wu3ydeHus 0OI1I€00pa30BATENBbHOTO IHMKJIAa 1O 0a30BbIM
JUCHUIUIMHAM JIOJDKEH 00Ja7aTh OOUIMMU KOMIIETCHITUSIMH, BKJIIOYAIOIMIMMU B
ce0st CHoCOOHOCTH:

OK 1. IloHuMarth CyIIHOCTb U COIMAIBHYIO 3HAYUMOCTh Oyayliei npodeccuu,
MPOSABJIATH K HEW YCTOMYUBBIA HHTEPEC.

OK 2. Opranu3oBbIiBaTh COOCTBEHHYIO JESITEIILHOCTh, UCXOS U3 LIETU U CIIOCOO0B
€€ JOCTH>KEHUS, ONIPEIECIICHHBIX PYKOBOIUTEIEM.

OK 3. AHam3upoBaTh pab0dyI0 CUTYAINIO, OCYIIECTBIATh TEKYIIUA W HTOTOBBIN
KOHTPOJIb, OLIEHKY U KOPPEKIUI0 COOCTBEHHOW NIeATeTbHOCTH, HECTU
OTBETCTBEHHOCTH 32 PE3yJIbTaThl CBOCH PabOTHI.

OK 4. OcymecTBasTh MOUCK HH(MOPMAITUU, HEOOX0IUMOM 11 9P PEKTUBHOTO
BBITIOJTHEHUS TPO(ECCUOHATILHBIX 3a/1a4.

OK 5. Hcnonk3oBath HHPOPMAITMOHHO-KOMMYHHKAIIMOHHBIE TEXHOJIOTHH B
npoeccCHoHaNbHOM AESITEIEHOCTH.

OK 6. Pabortats B koMaH1e, 3 (HEKTUBHO OOIIATHCS C KOJIEraMH, PYKOBOJICTBOM,
KIINCHTaMU.

OK 7. UcnionmHsATh BOMHCKYIO 0053aHHOCTD, B TOM YHCIIEC C TPUMEHEHUEM
MOJTYYEHHBIX TPO(ECCUOHATBHBIX 3HAHUM (17151 FOHOILIEH ).

2.4. PexoMeHyeMoe KOJMYECTBO YaCOB HA OCBOEHUE MPOTrPaMMBbI
AUCUMILIUHBI:
MaKCcUMaJibHas ydeOHast Harpy3ka oOydatromuxcs - 436 9acoB, B TOM YHCIIE:
oOs3aTenbHAs ayuTOpHas yaeOHas Harpyska - 291 gac;
caMmocTosTeabHas paboTta - 145 yacos;
WHAWBUIYaJIbHBIN TPOEKT -6 4acoB.



3.CTPYKTYPA U COJAEPKAHUE YYEBHOM JIJUCIUILIUHBI

« MATEMATHUKAY.

3.1. O0bem yueOHO! AUCHUIIMHBI U BU/bI Y4eOHOH padoThI

Bua yyeOHoM padoThI Oovem uacoe
MakcumasibHasi yueOHasi HATpy3Ka (Bcero) 436
Oobs13aTesibHAs ayIMTOPHAas yueOHAasi HArpy3Ka (Bcero) 291
B TOM YHCJIE:
71a00paTOPHBIC 3aHATUS
MPAKTUYECKUE 3aHATHS 10
KOHTPOJIbHBIE pabOThI 14
caMoCTosITeIbHas (BHEayIUTOpHAs ) paboTa 145
WHAVUBUAYATbHBIA TPOCKT 6
B TOM YHCJIE:

Uroroas arrecranusi B hopme dK3aMeHA

3.2. Conepxxkanue ydeOHOM QU CIUIIIHUHBI

Tema Ne 1. BBeneHue u moBTOpEHUE Kypca OCHOBHOM IIKOJIBI

Tema Ne 2. Pa3zBuTHE NOHATHUA O YUCIE

Tema Ne 3 Kopnu, crenenu u gorapugmsl

Tema Ne4  [lIpsiMble U IITIOCKOCTU B POCTPAHCTBE

Tema Ne 5 KomOunatopuka

Tema Ne 6 KoopauHatbl U BEKTOPBI

Tema Ne 7 ®yHKIMU U TpaduKu

Tema Ne 8  OCHOBBI TPUTOHOMETPUH

Tema Ne 9 MHOrorpaHHUKU U KpyTJIble Tena

Tema Ne 10 Hauana MaremMaTH4eCcKOro aHaJIM3a.
[IpousBoaHas.

Tema Ne 11 HMaTerpan u ero npuMeHeHue

Tema No 12 DneMeHTBI TEOPUHU BEPOSITHOCTEN U
MAaTeMaTH4E€CKOM CTATUCTUKH

Tema Ne 13 OO00011€HME U TOBTOPEHUE MPOIACHHBIX TEM

Tema Ne 14 BrinosiHeHME MHAMBUAYAIBHOTIO NPOEKTA

20 4
9yg
30 g
18 1
12 4
17 g
20 g
354
324

31y
154

12 4
34y
61




3.3. TemaTuyeckmii IVIaH U coepKaHue Y4eOHOH TUCHMILVIMHBI MaTeMaTHKAa

HayMeHOBaHHe pa3/1ejioB U CoaepikaHue Y4€0OHOI0o MmaTepHaJja, JjabopaTopHubie H 0U0beM yacoB YpoBeHb
TEeM NnpaKkTuYecKkue padoTbl, CaMOCTONATE/IbHASI PadoTa O0CBOCHUS
00Yy4YaIOIIHNXCH.
1 VA 3 Z
Pa3aeda 1. BBeneHnmue. 20
Tema 1.1. I. Marematuka B HayKe, TEXHUKE, OSKOHOMHUKE, 1 1

BBenenue u moBTopeHue WHOOPMAIIMOHHBIX ~ TEXHOJOTHUAX M  MPAKTUYECKOU

Kypca OCHOBHOH IIKOJBL | 0 renpHOCTH. Ilenu ¥ 3amauyd W3y4YeHUS MATEMaTUKU B
YUPEXKIACHUAX Ha4yaJIbHOTO u CpEeIaHEro
podeCcCUOHaIBLHOr0 00pa30BaHMs.
2. YucnoBble BBIPAKEHMUS. 1 1
3. OOHOYJICHEI 1 MHOT OYJICHBI. 1 1
4. dopMyITBI COKPAIIEHHOTO YMHOXKCHUS. 1 1
5.IIpeoOpa3zoBaHue LETbIX aNre0pandeckux BhIpaKeHUH. I L
6.IlpeoOpa3zoBaHre  palMOHANbHBIX  aNreOpanvdecKux . 4
BBIPAKECHU M.
7.JIuHeiHbIC YpaBHEHUsI. Y PABHEHUS C MOJIYJIEM. L L
8.KBagpaTHbie ypaBHEHUS U YpaBHEHHs, NPHUBOJHMMBIE K 1 I
HUM.
9.PenieHne cucTeM ypaBHEHUH. 1 .
10.Penienne TMHENHBIX HEPABEHCTB. 1 1
11.PemeHne HEpaBEHCTB METOJIOM UHTEPBAJIOB. L 1
12.Tpeyronpuuku. Buasl TpeyroapHukoB. Ilnomanb 1 1
TPEYTrOJIbHUKOB. . .

13.1IpssMOYTOJIBHBIN TPEYTOJIBHUK.
Metpuueckue COOTHOILIEHUS B PSIMOYTOJIbHOM




TPEYTOJbHUKE.

14. Teopema KOCHHYCOB M TEOPEMA CHHYCOB.

15.YeThIpeXyTroapHUKY U UX IUIOLIAN.

16.OKpyKHOCTb U KPYT.

17.Pelienie TEKCTOBBIX 3a1a4 HA JBUKEHUE.

18.Penienne TEKCTOBBIX 3aJ1a4 HA COBMECTHYIO paboTy.

19.Pemienne TEKCTOBBIX 3a/1a4 HA MPOUEHTHI.

20.ITpoBepounast KOHTposibHast pabota Nol.

HHHKHKFHH H

NHHHKHH R

IIpaKTHYECKNE 3aHATHUI

KOHTPOJIBHBIE PA0OTHI

BHeayauTtopHasd caMOCTOATEIbHAs padoTa (IIQBTOPEHUE
TEOPETUYECKOr0 MaTeprajia 3a KypC OCHOBHOM LIKOJIBI,
BBITIOJTHEHHE YIIPAXKHEHUH, PEIICHNUE 3a1a4)

H

HN

Paznea 2.

AJreopa

Tema Ne 2.1
Pa3sBuTHe NoHATHA O
qucJie

1.H€J'IBI€, paduOHAIIBHBIC, HppadrOHAJIbHBIC
HeﬁCTBHTGHBHBIC quciia.

151

2.JleiicTBHs c LEIBIMH, palroHaIbHBIMU
JIEWCTBUTEIBHBIMU YUCIIAMH.

51

3.IIpubnuxeHHbIC BHIUYUCICHUS.

4.TlorpenmHocT! NpUOIMKEHHBIX BBIUMCICHUH.

9. KOMIIIIEKCHBIC YHCJIa U UX T€OMETPpHUUCCKaA
HHTEpIpETALIH.

b./lencTBUsI HA KOMIIIEKCHBIMHU YHCJIAMH.

/. 3aueT Ne 1 1o teme: "Pa3BuUTHE NOHATHUSI O YUCIIE"

6.KOHTp"0JII>HaH padota Ne Z 1o TeMe: "Pa3BUTHE TIOHATHSA
0 YHucCJie

HHN H H H

WNIN N N H

1 IpaKTHYECKHE 3aHATHS

KOHTPOJBHEIE PA0OTHI

BHeayauTopHas caMOCTOATECIbHAsA padoTa (padoTa C
KOHCIIEKTOM, ITOJITOTOBKA COOOIIIEHUH, BBIIIOJHEHUE
YIIpaXHCHUU

N

Pa3zaea 3.

AJjireopa

SU

Tema 3.1

1.KOpHHU HAaTypPaJbHOM CTEIICHU W3 YKUCJia U UX CBOMCTBA.

2. YIPpaXHECHHUII

3. CTerneHu ¢ parimoOHaAJIBHBIMU ITOKA3aTEIIAMU, UX
CBOMCTBA.

HNH

HNH

10



KopHu, crennenu u
Jorapu(pmsl

4. YIOpaXKHEHUS

5.IIpaktuyeckast pa6ora Ne 1 "JlelcTBUS CO CTENEHAMU U
KOPHSIMH "

HN

NN

6.PereHne nppaliliOHaAJIbHbIX YPABHEHHUNA 1 HEPABEHCTB.

S.Jlorapu(MBbI 1 HX CBOMCTBA

6. IIpakTnueckas pabota NeZ "«IIpeobpa3zoBanue
JIOTapU(PMHUYECKUX BBIPAKEHUI

/. J10Ka3areapHas (DYHKIIMA U €€ CBOMCTBA

8. Jlorapu(pmMudecKas (DYHKIIUSI U €€ CBOMCTBA.

Y. YupaXHEHUs.

10.PenieHne noka3aTeabHbBIX YPAaBHCHUM.

1 1.PenieHue Jorapu(MHUYECKNX YPAaBHECHHUMU.

1Z. YopaXHEHUsI.

13.PenieHne noKa3aTeabHbIX HEPABEHCTB.

14.PenieHue Jorapu@MHUUYCCKNX HEPABCHCTB.

I5. IIpakTnueckas padbora Ne3 "PenieHue N
norapHdJMngCKHx U IIOKa3aTEeIbHBIX YPABHECHUU U
HEPaBCHCTB

HNNNNNNRHRH NN

NHNWNNHNRFH NNN

16.3aueT Noe Z 1m0 temMe «KOpHHU, CTENIEHU U JIOrapu@OMBbI"

I'7. O000MmIaroImMNa YPOK

18.KoHTpOabHasg padora No 3

WNIN

I IpaKTHUYECKHE 3aHATHS

KOHTPOJBHBIE PAOOTHI

BHeayauTopHas caMoCTOsITEIbHAasI paboTa (pabora €
y4eOHBIM MaTEPHAIOM 10 KOHCIIEKTaM M YICOHUKaAM,
BEITIOJTHEHHUE YIIPAXKHEHUH [10 00pa3Ily, BBIIIOJIHEHUE
pacyeTHO-rpaUIeCKUX PadoT, JIOATOTOBKA COOOIIECHUH O
CBOMCTBaX 0OPATHBIX (hYHKIUN)

HHEWHHH

Paznea 4.

1'eoMeTpusa

18

Tema 4.1
IIpsiMble U IVIOCKOCTH B
NMPOCTPAHCTBE

1. BBeaeHne. AKCHOMBI CTEPEOMETPHH.

Z. B3anuMHO€E pacCIoJI0KEHHUE IBYX IIPAMBIX B
IIPOCTPAHCTBE.

J.11apamieabHOCTh NPSIMOU U INIOCKOCTH.

4. Y1upaxXHCHHUA.

. 11apamiaeabHOCTE INIOCKOCTEN.

6.CBOHCTBA NapaJlJICIbHBIX IIJIIOCKOCTEH.

/.PenieHue 3aaad4y.

8.11epn€HAMKYIIPHOCTh OPSIMOHN U IIJIIOCKOCTH.

Y.lleprneHIuKYJIsIp M HAKJIOHHAA.

10U. TeopemMa 0 TpeX NEPIOCHIAUKYIIApaXx.

11.Pemienue 3aaga4d.

1[2.YT0J1 MEXOY OPIMbIMHU U IIOCKOCTIMH.

NNHNEHENNNRHNRFH NH

HHENHHHENH [NH -

13.11eprn€eH UK VYIIPHOCTH IJIOCKOCTEH.

11



14 PeureHue 3aagad.

I15.3auet Ne 3 mo teme «lIpsiMbI€ U IINIOCKOCTH B
IPOCTPAHCTBE»

16.000011ar0Imun ypoxk.

1'7.KoHTpOoJabpHasg pabora Ne 4

WN NN

IIpaKTH4YECKHE 3aHATHA

KOHTPOJBHEIE PA0OTHI

BHeayauTopHasaA CaMOCTOATEIbHAd paboTa (M3ydEeHHUE
HOBOT'O TEOPETUYECKOI'0 MaTeprala, BEIIOJIHEHNE
VIIDAKHEHUH, N3TOTOBJIIEHUE MOJEIEN K TEOpEMAaM )

WNININH N

—

Pa3geJ d.

AJireopa

17

Tema 5.1
KomOunaTopuka

1.OCHOBHbIE NOHITHUI KOMOMHATOPUKH

Z.3agaun gHa MOJACYET YKMClia pa3MEIIEHUN, IEPECTAHOBOK,
COYCTAHUH.

3.1IpaBniia KOMOHMHATOPHEBIX ITOJACUECTOB

4.Pemienue 3aaa4 Ha nepeOOop BapUaHTOB.

©.Dopmyia bonHoMa HBEHOTOHA.

b.CBoncTBa OMHOMHHAJIBHEIX KO3((MUITMCHTOB.

(. 1peyrojJpHUK llacKas.

8.3aueT Ne 4 1o teMe «kKOMOMHATOpUKa»

Y.000011ar01mma ypoK.

1U.KoHTpOoakHag pabora No 3.

WHRENNHRENH  HH

| IpaKTHYECKHE 3aHATHSI

KOHTPOJBHBIE PAOOTHI

~H ' HHEHFHRENRF N

BHeayauTopHas caMOCTOITEIbHAaI paboTa (pabora C
KOHCIICKTOM, ITIOUCK MH(popManuu B MIHTEpHeTE,
IIOATOTOBKA COOOIIEHUH O PEIICHUH KOMOMHATOPHBIX
3aJ1a4, BHINOJHEHUE VIIPAKHEHNUHN)

Pa3nen 6.

T'eoMeTpus

L/

Tema 6.1
KoopauHaTtbl U BEKTOPBI

1. KOOpAMHATEI 1 BEKTOPHI HA IIJIOCKOCTH.

Z.11pAMOYToJIbHAsA CHCTEMA KOOPJAHMHAT B IPOCTPAHCTBE.

3.1IpocTennine 3aga4y B KOOPAMHATAX.

4. Y1upaXHCHUA.

S. 11oHATHE BEKTOpPA B IPOCTPAHCTBE. KOOPIHMHATHI
BEKTOpPA.

b./lencTBUsI HAaJ BEKTOPaMU.

(. YTIpaXHEHHU

8.Kommnanapusie BekTopsl. [IpaBuiio napanienenumnena.

9.Paznoxenne BekTOpa MO TPEM HEKOMIUIAHAPHBIM
BEKTOPAM.

PR HN HHEHHE

N HNN NHHHH

10.CkanspHoe mpou3BeICHHE BEKTOPOB.

12



11. IIpakTuueckas padorta Ne 4 «Pemnienue 3aga4 Ha
ONpEIEJICHNE KOOPJANHAT BEKTOPOB

[EEN

12.]IBr>keHHE B MPOCTPAHCTBE.

13.3aueT No 5 1o TeMe€ «KOOpAWHATHI U BEKTOPEI»

14.00001marInmumn ypok.

WNIN N

15.KonTpoarHas paboTa Ne 6.

IIpakT4ueCcKue 3aHATHUA

KOHTpOJIBbHBIC pa0OTHI

BHeayauTopHas caMOCTOSTEIbHas paQoTa (paboTa C
y4eOHHUKOM, BBITIOJHECHHUE YIIPAXKHCHUH, H3TOTOBJICHUE
MOJIEJIU JIEKAPTOBOU CUCTEMBI KOODIMHAT)

d HHHRHN

N

Pa3agea /.

AJreopa

20

Tema 7.1
DYyHKIUHN U TPaPUKHU

1.OvHKIW. I pauK QYHKIIHAN.

2. C10COOKI 3aJaHus (DYHKIIHH.

3.Buabl QyHKIINN.

4.HenpepbIBHOCTH (DYHKIIHH.

9.UETHRIE M HEUETHHIE (DYHKIIMH.

b.Bo3pacTtaHue, YObIBAHUE B DKCTPEMYMbI (DYHKIIHH.

/. 11epnoaM9HOCTh (DYHKIIHUH.

8.1Ipeobpa3oBaHud QYHKIUH U UX TPAMOUKOB.

Y. YupaXHEHUA

10.3a4eT Ne b 1o «DYHKINN U TPAQUKI».

11.00001mmarnIinumn ypoxk.

1Z2.KoHTpoJbHAasg paboTa No /.

WNNINNHHHNHHH

1 IpaKTHYECKHE 3aHATHS

KOHTPOJILHEIE PA0OTEI

BHeayaIuTopHasa CaMOCTOsTEIbHAI paboTa (pabora C

y4EOHBIM MaTEPUAJIOM 10 KOHCIICKTaM U YdeOHHKaM,
BBIIIOJIHEHHUE YIIPAXKHEHUH IO 00Pa3Ily, BHIIOJIHEHNE
pacyeTHO-TpapruyecKux padbor)

HH ' [ HHHENWHNNWNHH

N

Pa3znea 8.

AJIreopa

30

Tema 8.1
OCHOBBI TPUTOHOMETPHUH.

1.VI3MepeHue yrios.

Z. TpUTOHOMETpUYECKNC (DYHKIIMH YHCJIOBOI'0 apr'yMEHTA.

WNH

-

3. UCHOBHbIE (DOPMYJIbI TDUTOHOMETPHH. CHHYC, KOCHHYC
Y TAHT'€HC CYMMBI M Pa3HOCTH ABYX YIJIOB, (DOPMYJIBI
IMOJIOBUHHOI'O YIJIA.

4. ToxaecTBeHHBIC ITPEOOpPa30OBaHUC
TPUTOHOMETPUYCCKUX BbIPAKECHUU.

5. IIpaktnueckas padora Ne 5 « TOXIECTBEHHBIE
Ipeo0pa30BaHUE TPUTOHOMETPUUYECKNX BBIPAKEHUI»

b.3a4geT Ne 6 mo TeMe€ «OCHOBHBIE (DOPMYJIbI

13



TPUTOHOMCTPUHN»

(.CBONCTBA U I'papuK QYHKIIUH y=SINX

8. CBoncTBa M rpauK QPYHKIUH Yy=COSX

Y.CBoHCTBA M Irpad@uK QPYHKIOIHUH Y=IJX

10.00paTHbI€ TPUTOHOMETPUUECKHE (DYHKIIMH

11.PenreHye nNpoOCTENIINX TDUTOHOMETPUUIECKUX
YPABHECHUH.

1Z.PenieHue nNpoCTCUNINX TPUTOHOMETPHUYCCKUX
HEPABEHCTB.

13.1IpuMEpPEI PEHICHUSI TPUTOHOMETPHUUYECKUX YPABHECHHH.

I4. IIpakTHyeckas padbota Ne 6 «PelieHue
TPUTOHOMETPHUUYECCKHUX YPABHEHHUN

I5.Pemmenne CUCTEM TPUTOHOMETPUYECKNX YPAaBHEHNN U
HEPABEHCTB.

Ib.3ageT Ne / 1o TeMe «PerieHne TPUroHoMeTPUYECKUX
YPABHECHUH .

1/7.00001maronmm ypok.

18.KOoHTpOJabHAasg paboTa No '/

WH H N NW N HHENNN

IIpakKTHUYECKHUE 3aHITUS

KOHTPOJBHBIE PADOTHI

BHeayauTOpHas CaMOCTOSITENIbHAsA paboTa (M3YYECHN
HOBOI'0 TEOPETHUUYECKOI0 MaTepHaa, MOAr0OTOBKa TaOJIuIl
«3HAYEHUSA TPUTOHOMETPUYECKUX (DYHKIIUU OCTPBIX
yrJI0B» B «DOPMYIIBI PEIICHHUS TPUTOHQMETPUUECKHUX
YPaBHEHUI, BLIIOJHEHNE YIIPAKHEHUN U PACUETHO-
rpadguyeckux padoT

HHHHEN H N HW W WINNNN

Pa3gea 9V

1'eoMeTpusa

372

Tema 9.1
MHOrorpaHHHUKH M KPYIJble
TEJa

I./IBYTDaHHBINA YIOJ.

2.110HITHE MHOTOT'DAHHHKA

3.1Ipu3ma. 1l1omane MOBEPXHOCTHU MIPU3MBI.

4.Perenue 3a1a4.

dS. I1apamnenenune. CBONCTBA HapaljICJICIUIIEaA.
[Io11a16 TOBEPXHOCTH MapaslISJICHUIICAA.

o0.PermeHue 3aaa4d.

[ 1ImpamMuaa. Buabsl nupamMua, 1moniaas IOBEPXHOCTH
NUpaAMHUIBIL.

J.YCECUCHHAasd MupaMHuaa.

9.Pemienue 3agau.

10.11pakTueckas paoota Ne / «lLimouragsr TOBEPXHOCTH
MHOT'OI'PDaHHHUKOB»

11.1lpaBriibHBIE MHOTOTPAHHUKHU.

12. O6beMbI MHOTOTPAHHHUKOB.

N H H NH NH NN NHH

N H NNH HH HN HHH

14



[.Ilmmunap. Teopema 0 ce4eHUM LUUIMHApPA IUIOCKOCTHIO,
IapajyleIbHOW  OocHOBaHWIO. [lmomans  moBepxHOCTH
HUIUHAPA.

3.Konyc. Teopema 0 CeUCHNH MIOCKOCTBHIO,
NepHeHAUKYISIPHON ocu KoHyca. [lmomaas moBepXHocTH
KOHYca.

4.Y CE€UYCHHBIA KOHYC. 11imoniagpr MOBEPXHOCTH YCECUCHHOT O
KOHYycCa

5.Pemienue 3agau.

6.lIap u cdepa. Teopema 0 ceueHuH mIapa MIOCKOCTHIO.
[Tnomanp moBepXxHOCTU CPEPHI.

7 Ilpaktuueckas pabora Ne 8 «Bbruucnenue rmiomanaein
NOBEPXHOCTH TEJI BPALLICHUS»

N

8.00beMBbI Tel BpallleHHUs.

9.3ayet Ne 9 no TeMe « MHOTOrpaHHUKHU U KPYTJIBIE TEIA»

I5.0000maromun ypox.

I'/.KonTpoJibHasg pabora Ne 9.

WN N N

IIpakTH4eCcKue 3aHATUA

KoOHTpOJIbHBIC pa0OThI

BHEayaInTOpHAs CaMOCTOATEIbHAsA paoboTa (pabora C
y4eOHBIM MaTepPHAJIOM 110 KOHCIICKTaM U YUeOHHUKAM,
BBIIIOJIHEHNE VIIPAXKHEHUH, U3TOTOBJIIEHHE MOJIEJIEN
MHOTI'OI'DAHHUKOB U TEJI BPAILICHUS, BBIIOJIHEHUE
pacyeTHO-TpapuyecKux padbor)

HHNHH B N

Paszaea 10

Havyajga MaTeMaTH4eCKOro aHaju3a

ol

Tema 10.1
Hauvajga MaTeMaTH4eCKOro
aHaJIun3Aa.
IIpousBoaHas.

1.1IpupaineHue (pyHKIUA.

Z2.0n0peneneygue npon3BoaHON. 1IpuMepsl BEIYUCICHUS
IIPOU3BOJHOM.

3.1IpaBumiia BEIYMCICHU MPOU3BOIHBIX.

4. YHpaxXHEHUs.

S.1Ipon3BoagHAas CII0KHOW (DYHKIIMH.

6.1Ipou3BOJHAA TPUTOHOMETPHUUYECCKHUX (DYHKIIHH.

[.1lpon3BoaHasa MOKA3aTCIbHON U JIOrapuMMUUICCKON
VHKIIUH.

/. YTIIpa)KHEHUL.

8.YpaBuenue kacarenbHOU K Tpaduky QyHKIUH.

NH NHENHN HB

HN HHHNN =

15



9.IlpousBoaHas B (PU3UKE U TEXHUKE.

10.YopaxHeHus.

11.1Ipn3HaKu BO3pacTaHusa, YORIBAHUA (DYHKIIHH.

12 Kputnueckue TOYKH, MAKCUMyMbl U MHUHUMYMBI
GyHKIMU.

HH H

HH N N

13. YopaxHeHusl.

14.Cxema uccienoBanusi GyHKIUU.

16.YnpaxueHusl.

16.HanOonblre HauMeHbllIne 3HaYeHHs] PYHKIUH.

I'7.1IpakTnueckag padora Ne 9 « Ilppumenenue
IIPOU3BOAHON K UCCIAECAOBAHUIO (D YHKIIUHY

18. YnpaxHeHusl.

HH H WN NN

NN NHNHN

15.3ayer Ne 10 mno Teme "llpumeHeHHne MPOU3BOIHON K
UCCJIeIOBaHUIO PYHKIUHU"

16.0060061aronmi ypox.

[

17 KontpospHas padora Nel0.

W

1 IpaKTHYECKHE 3aHATHSI

KOHTPOJBHBIE PAOOTHI

HHEH H H

BHeayauTopHas caMOCTOsITEIbHAI paboTa (pabora C

KOHCIIEKTOM, OTBETEI Ha KOHTPOJIBHBIE BOIIPOCHI,

BBIIIOJIHEHHUE YVIIPAXKHEHHUH, MOJICIIMPOBAHHUE 3a0a4 HA
ax0KJICHHE HaMOOJIBIIIETO0 1 HAMMEHBIIIETO 3HAUCHUS
VHKITUHN )

Paznea 11.

Havyajga MaTeMaTH4Y€CKOIro aHaju3a

15

Tema 11.1
HNuTerpaJn v ero npuMeHeHHe

1.0npenenenne nepBooOpasHOM.

2.OCHOBHOE CBOMCTBO MEPBOOOPA3HOM.

3.Tpu nmpaBuia HaXOXKJACHUS IEPBOOOPA3HOIMA

4.1Tnomaap KpUBOJIMHENHON Tpaneluu.

S.YrpaxxHeHUS.

6.Unrterpan. ®opmyna Herotona-Jleitoaua.

7 Ilpaktnueckas pabora Ne 10 «llepBooOpasnas w
VHTErpamn»

HHEHNNWR K

N HNNNH H

16



8.YnpaxHEHTus.

9.3auet Ne 11 mo teme "llepBooOpa3Hasi u uHTEerpal

10.0606m1aromuii ypoxk.

11. KOHTpog'ILHa;I pabora Ne I'1 mo reme "I1IepBooOpa3Has
M HHTErpaj

W N H N

IIpaKTH4YECKHUE 3aHATHA

KOHTpPOJIBHBIE PA0OTEHI

BHeayauTopHasa CaMOCTOSATEIbHAd padoTa (paboTa C

y4eOHBIM MaTEPHAIOM I1Q KOHCIIEKTaM M YICOHUKaM,
BBITIOJTHEHHUE YIIPAKHEHNH, BBIIOJIHEHUE PACUETHO-
rpadruyecKkux padoT)

odHH H H H

Pa3agea 12.

AJlreopa

17

Tema 12.1
JJIeMeHThI TEOPUH

BEPOATHOCTEH M
MaTeMaTH4YeCKOoM
CTATHCTUKH

[.1IoHATHE O CIIYHAMHOM COOBITHUH.

Z2.JIOCTOBEPHEIE 1 HEBO3MOJKHEIE COOLITHSL.

3. KITaCCUYECKOE€ ONPEACIICHUE BEPOATHOCTH COOBITUS.

4.BBIYMCIICHUE BEPOITHOCTEHN COOBITHI

5.0nepanv Hag COOBITUSIMH.

6.BeposITHOCTE CYMMBI_ HECOBMECTUMBIX U
IIPOTUBOMOJIOKHBIX COOBITHIA.

'/.11oHATHE HE3ABUCUMOCTHU COOBITUN. BEPOATHOCTH UX
NPOU3BEACHHUU.

8 .I[I/ICKpI/ITHa}I cnyqaﬁHaﬂ BCJIMYHMHA, 3aKOH cC
pacipCaciCHusd.

H H HHRHHH

N H NNNHHH

9.IloHsATHS O 3aJadax MaTEMaTHYE€CKOM CTaTUCTHUKHU.

|_

=

10.CriocoObI IpeICTaBICHUS TAaHHBIX.

|_

N

11.3auer Ne 12 o TeMe «D1€MEHTHI TEOPUH BEPOSITHOCTEMN
¥ MaTEMaTHYE€CKOM CTATUCTUKHY.

|_

1Z. KoHTpOoJabsHasa padota Ne 17

I IpaKkTHnueckas paboTa

KOHTPOJIBHBIE PAOOTHI

BraeayauTopHas caMmocToATeIbHad pabora (padbota ¢
KOHCIIEKTOM MU YYCOHHKOM, BI%HOJ'IHGHI/IC VIIpa)XHECHHUU U
pacueTHO-rpadUIECKUX padboT

ol ' |-

Paznea 13

00001IaKI01IIEEC MOBTOPEHHE KYPCA MATEMATHKH

34

Tema 1.1
O0o001IaI011I€E TOBTOPEHHUE
KYypca reoMeTpuu

1.KoopauHatsl 1 BEKTOPBI B IPOCTPAHCTBE.

2.MHororpanHuku. [lnomane noBepxHocTen
MHOTOI'PaHHUKOB

17



3.Tena BpauieHus. 2 Z
ITimomanes moBepxHoCcTEn
4.00bpeMbl MHOTOI'PaHHUKOB U TE€J BPALLIEHHUS 2 <
KonTtponbHas pabora Nel3 2 3
IIpakTueckas paborta -
KOHTpOJIBHBIC paDOTHI 1
BHeayauTopHasa CaMOCTOSATEIbHASI padoTa (IOBTOPEHUE b Z
yueOHOro MaTepuasa o KOHCIEeKTaM, COCTABICHUE
TE3MCOB OTBETA, BHIMOJHEHUE YIIPAXKHEHUH )
1.Yucnoseie dyukuuu JI(F), E(F). ColicTBa, rpaduku 2 ‘
2. Tpuronomerpuueckue pyHkuuu. Tpuronomerpuueckue | 4 z
Tema 13.2 yYpaBHEHUsI, HEPABEHCTBA
06061“3101';&% ca DBTOPCHNE | 3 TIponssoanas. I'eometpuueckuii u Qpusnaecknit 4 Z
areopbl CMBbICII ITpon3BoaHOM. [IpaBuna Beruncnenus. [Ipumenenne
IPOU3BOJIHON K UCCIEAOBAHUIO Q) YHKIIUU
4 .ITnomaas KpUBOJIMHEHHON Tpanenuu 2 Z
S.PelieHue ypaBHEHUM 5 <
6.PenieHrie HepaBeHCTB 5 <
7.KontponwsHas padota Ne 14 2 3
IIpakTyeckast pabora -
KOHTpOJIbHBIC pa0OThI 1
BneayautopHast caMOCTOSTEJIbHAsA paboTa (IOBTOPCHUEC 10 Z
y4e0HOro MaTepuasa Mo KOHCTIEKTaM, COCTABJICHHE
TE3UCOB OTBETA, BHIITOJIHEHUE YITPAKHEHHUIA )
T'ema 14.1 JaluTa MHAUBUAYAJIbHOI'O IIPOCKTA b Z
Brinosnenne BHEayINTOpHAsA CaMOCTOATENILHAsA paboTa 3 Z

HMHAMBHAVAJLHOI'0 MPOEKTA

Bcero:

291
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3.4. XapakTepucTHKA OCHOBHBIX BU10B Y4€OHOM 1esiTeJIbHOCTH

o0yuarmmxcs

Conepxanue 00y4yeHust

XapakTepucTHKA OCHOBHBIX BUI0B
AesiTeJIbHOCTH 00y4aronierocsi (Ha ypoBHe
Y4eOHBIX IelCTBU)

BBE/IEHUE
BBenenne O3HaKOMIIEHHE C POJIbI0O MaTeMaTUKH B Hayke,
TEXHUKE, SKOHOMHUKE, MH(pOPMAITMOHHBIX

TEXHOJIOTUSX U IPAKTUUECKOM e TEILHOCTH.
O3HakoMJIeHHE C TEISIMU M 3aJadyaMyd U3y4eHHs
MateMaTuku mpu ocBoeHuu npodeccuit CIIO u
cunennansHocTer CIIO.

AJI'EBPA

Pa3BurHne moHsATHA 0 YMCJIE

Beimonuate apudmernyeckue JEUCTBUS  HaX
YUCJIaMHU, COYeTas YCTHbIE | THUChbMCHHBIC
MIPUEMBI;

HaxXOJIUTh TPUOIMKEHHbIE 3HAYEHUS BEJIUYHUH U
MOTPEITHOCTH  BBIUMCICHHN  (aOcolfoTHAs U
OTHOCHUTEJbHAs ); CpaBHUBATH YHCJIOBbBIE
BBIPAYKEHUS;

HaXOAUTh OMMUOKKM B MpeoOpa3oBaHUSIX U
BBIUHUCIIEHUAX (OTHOCUTCS KO BCEM IyHKTaM
IPOTPAMMBI).

Kopuu, crenenn, jorapugmbi

O3HaKOMHTBCSI C MOHATHEM KOpPHA N-1i CTEIEHH,
CBOMCTBAaMM  paJuKaJIOB M C  [paBWIAMHU
CpaBHEHUEM KOPHEM.

DopMyIIUPOBATH OMPEACICHUE KOPHS U CBOMCTBA
KOpHEHW. BBIUNCIATH U CpaBHUBATH KOPHU, JEIATh
NPUKUAKY 3HadeHus: Kopus. [IpeoOpa3oBhiBaTh

YU CIIOBBIC 151 OyKBEHHBIE BBIPAYKCHUS,
coAep Kalre paJIuKabl.

BpinmonHATH pacueTsl o dbopmymnam,
coaepKaluM pauKabl, OCYILIECTBJIAA

HEO0OXOUMBIE TTOJICTAHOBKH M TIPeoOpa3OBaHuUs.
OnpenensaTe PaBHOCHUIBHOCTh BBIPAKEHUU C
paauKagIaMu. Pematp HppalMoOHAIbHBIC
YpaBHEHMUS.

O3HAaKOMUTBHCS €  TOHSATHEM  CTENEHU  C
JIEUCTBUTEIILHBIM MTOKA3aTEIIEM.

HaxonuTh 3Ha4YeHHWs CTENEHU, WCIONB3Yysd IpHU
HEOOXOIMMOCTH MHCTPYMEHTAIbHBIE CPE/ICTBA
3anuceIBaTh KOPEHb N-I CTENEHHU B BUJIE CTEIIEHU
C ApOOHBIM MOKa3aTeJIeM U Ha00OPOT.
DopMyJIUPOBATH CBOMCTBA CTENEHEW. BIYUCIATH
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CTEIIEHH C PALMOHAIIBHBIM IOKAa3aTeseM, AeaTh
NPUKHUJIKY 3HAYEHUs  CTENEHW, CPaBHUBATH
CTCIICHU.
[IpeoOpa3oBbIBaTh YUCHOBbIE M  OYKBEHHBIE
BBIDAXKEHUS, COJEpIKAIIUE CTEIECHH, IPUMEHSSA
cBolicTBa. Pemare nmokasareinbHble YpaBHEHUS.
O3HaKOMHUTBCSI ¢ NPUMEHEHUEM KOPHEU U
CTEIIEHEW NPU BBIYUCIECHUHM CPEAHUX, IIPU
JIEJICHUH OTpe3Ka B «30JI0OTOM ceueHum». Pemars
NPUKJIAHBIE 33/1a41 HA «CJIOKHBIEC POLEHTHI

IIpeoOpa3oBanue
ajireopam4eckmux
BbIpaKeHU

Breimonuate, ~ mpeoOpa3oBaHUs ~— BBIPaXKEHUI,
npuMeHsisi GOpMYyJibl, CBSI3aHHBIE CO CBOMCTBAMU
CTEIeHeH u orapugmMoB.

Onpenensite obnacTthb JOTTYCTUMBIX
3HAYCHUN  JIOrapu(MHUUECKOTO  BBIPAKCHUSI.
Pemiats nmorapudmuueckue ypaBHEHUS.

OCHOBbBI TPUTOHOMETPUHA

OCHOBHbBIC MOHATHSA

M3yuuth paguaHHBIi METOJ HM3MEPEHUsS YTIJIOB
BpalllcHUsI U MX CBSI3b C TPajyCHOHM MEpPOM.
N3o0paxaTh yriael BpalieHUs Ha OKPY>KHOCTH,

COOTHOCHUTH BEIIUUNHY yria C ero
PacIIOIOKEHHUEM.
dopMyIupoBaTh OTIpeIeTICHHUSI

TPUTOHOMETPUYECKUX  (YHKIUH Uil yIJI0OB
MOBOPOTA U JJII OCTPBIX YIJIOB MPSMOYTOJBHOTO
TPEYrobHUKA U OOBSICHATH UX B3aUMOCBSI3b.

OcHoBHBIE
TPUTOHOMETPUYECKHE
TOKIAECTBA

[IpuMeHATP  OCHOBHBIE  TPUTOHOMETPUYECKHUE
TOXAECTBA IS BBIYUCIICHUS 3HAYCHUHN
TPUTOHOMETPUUYECKUX (PYHKIIUA 110 OJHOH U3
HUX.

IIpeoOpa3oBanus
NMpoOCTEHIINX
TPUTOHOMETPUYECKHX
BbIPaKEHU U

W3yunTh OCHOBHBIC (DOPMYIIBI TPUTOHOMETPHH:
(bopMyIIBI CITOKEHUS, YIBOCHHS, TPEOOpa30BaHUS
CYMMBI ~ TPHUTOHOMETPHUYCCKHX  (QYHKIHH B
IIPOM3BEIICHHE W IIPOM3BEACHUS B CYMMY U
OPUMEHATh  IPH  BBIUYMCIACHUHM  3HAYCHHS
TPUTOHOMETPHUUYECKOTO BBIPAYKESHUS U YIIPOIICHUS
ero.

O3HaKOMHTBCSI CO CBOMCTBAMHU CHMMETPHH TOUCK
Ha eIMHUYHON OKPY>XKHOCTH M IPUMEHSTh MX IS

BBIBOJIA (DOPMYIT IPUBEACHUS.

IIpocreiimue
TPUTOHOMETPHYECKHE
YPABHEHHUS U HEPABEHCTBA

Pemate o dbopmynam u o
TPUTOHOMETPUUECKOMY  KpPYry  IPOCTEUIINE
TPUTOHOMETPUUECKHUE YPABHECHUSI.

[IpuMensTh 001IMEe METO/IbI PELICHUS] YPAaBHEHUIN
(mpuBefieHUE K JIMHEHOMY, KBaJpPaTHOMY, METOJ]
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paznoKeHust Ha MHOKHTEIH, 3aMEHBI
TIepEeMEHHOM ) npu pelieHuun
TPUTOHOMETPUUYECKUX YPABHEHUH.
OTMeuaTh Ha Kpyre pelieHuss MNPOCTEeUIINX
TPUTOHOMETPUUYECKUX HEPABEHCTB.

APKCHHYC, APKKOCHHYC, O3HaKOMHTBCS c MOHSATHEM oOpaTHBIX
APKTAHIeHC YMCcJIa TPUTOHOMETPUUYECKUX (DYHKLIUM,

N3yuuth onpeneneHus: apkcuHyca, apKKOCUHYca,

apKTaHreHca uwucia, (QopMyiaupoBaTh  HX,

u300pakaTh  Ha  €IMHUYHOM  OKPYXHOCTH,

OPUMEHSTh IPU PEIICHUN YPaBHEHU.

®YHKIUU, UX CBOUCTBA U TPAOUKHN

DOyHKIUHA O3HAaKOMUTBCA C  MOHATHEM  NEPEMEHHOM,
IlonsiTHe 0 HEMPEPBIBHOCTH | IPUMEPAMHU 3aBUCUMOCTEN MEXKITY
pyHkMH MIEPEMEHHBIMM.

O3HaKOMUTHCS C TIOHATHEM TpaduKa, ONPeIeIITh
MIPUHAIICKHOCT TOUKU Tpaduky ¢yHkmuu. Ilo
dbopMyIe mpocTeiIeii 3aBUCHMOCTH ONPEACTIATh
BuJ ee rpaduka. Beipaxkate mo Qopmyne oaHy
MIEPEMEHHYIO Yepe3 IpyTHE.

O3HaKOMHUTBECS €  ompeAcsieHueM  (DyHKIUH,
dbopmynupoBath  ero. Haxomutp  00yacTh
ompeneseHus U 00J1acTh 3HAUYCHUN (PYHKITUH.

CaoiicTBa GyHKUIUN. O3HaKOMHUTBCSI C TIpUMepaMu (PYHKITMOHAIBHBIX
I'padnueckan 3aBUCHUMOCTEM B peaJbHBIX IpOLECCaX U3
uHTepnperauus. [IpumMepsl | CMEXHBIX JUCLUIUINH.
(GyHKIMOHAJIBHBIX O3HaKOMUTHCS C JI0OKa3aTeIbHBIMU
3aBHCHMOCTEl B peajibHbIX | PACCYXJCHUSIMU HEKOTOPBIX CBOMCTB JIMHEHHOM
NMpoueccax U ABJCHUSAX 151 KBaJIpATUYHOU GbyHKIUH, MPOBOJUTH

HCCJICI0OBAHUE JIMHEWHOW, KYCOYHO-JIMHCHHOM,
TpoOHO - JUHEHWHOW W KBaJpaTUYHON (DYHKITHH,
cTpouth ux rpaduku. CTpouTh M YUTATh TPadUKU
dbynkouii. Mccnenoath GyHKIUN.

CocrapisaTh BUA (DYHKITUW 110 JAHHOMY YCJIOBHIO,
periaTh 3a/1aund Ha SKCTPEMYM.

BreimonasTs mpeobpaszoBanus rpaduka GyHKINN.

OoOpaTHble pyHKIUH W3yuuts  nouamue  obpamuou  QyHKyuu,
ONPENENATh BUI U CMPOUms 2papux obpamuou
@dyuKkyuu, Haxooumo ee obaacmv onpedeneHus u
oonacmv  3Hauenuti. IIpuMeHATH  CBOICTBa
GYHKIMI TP MCCIIEIOBAHUU YPaBHEHUN U TPU
pelIeHNH 3a7a4 Ha DKCTPEMYM.

O3HaKOMHUTHCS C IOHATUEM CJIIOXKHOU (DYHKIUU.

Crenennsble, Boluncnars 3HaueHus (QYHKIUU 1O 3HAYCHUIO
NnoKa3arejbHbIE, aprymenta. OnpeaessiTh MOJIOKEHHWE TOYKH Ha

21




Jorapupmuyeckue u
TPUTOHOMETPUYECKHE
¢pyakuun. O0paTHbie
TPUTOHOMETPUYECKHE
pyHkuMH

rpaduKe 1o ee KOopJuHaTaM U Ha00O0pOT.
Hcnonbs3oBaTh CBOMCTBaA GhyHKIHH JUIS
CpaBHEHUS 3HAYEHUH CTENeHEH U Jorapu(mos.
Crtpouthb rpaduku CTEMEHHBIX u
norapumudeckux QyHKIUHN.

Pemiate mokazaTenbHble W JIOTapUPMUUECKUE
ypaBHEHUS U HEPABEHCTBA [0 HW3BECTHBIM
aJITOpUTMaM.

O3HaKOMHUTBCSI €  TOHSTHEM  HEMPEPHIBHOMN
nepuoandeckoil  QyHkumu,  HOpMyIHpPOBAThH
CBOMCTBAa CHHYCa M KOCHHYCa, CTPOUTh WX
rpad UK.

O3HaKOMUTBCSI C TIOHATHUEM TapMOHUYECKUX
KoJeOaHuih U  TOpUMEpaMu  TapMOHUYECKUX
KOJIeOaHUM ISl ONMCaHUsI TIPOIECCOB B (PU3UKE U
JIPYTUX 00JACTAX 3HAHUS.

O3HaKOMHUTBCST ¢ TIOHSATHEM  Pa3pbIBHOM
nepuoandeckoil  QyHkumu,  HOPMyIHPOBATH
CBOMCTBa TAaHITeHCAa U KOTAHTE€HCA, CTPOUTH UX
rpaduku.

[IpumeHaTh cBOMCTBa (DYHKIHMH 11 CpaBHEHHS
3HAQYEHUN TPUTOHOMETPUUCCKUX (YHKIUN, IS
pEllIeHUsI TPUTOHOMETPUUECKUX YPABHEHUI.
Ctpoursb rpaduKu 00paTHBIX
TPUTOHOMETPUUYECKUX (DYHKITUNA M ONIPEACIIATH 110
rpaduKaM UX CBOMCTBA.

Brinonusats npeobpazoBanue rpaduKoB.

HAYAJIA MATEMATHYECKOI'O AHAJIM3A

ITocaexoBaTeILHOCTH

O3HaKOMHUTBCS c MOHSATUEM YU CIOBOM
MOCIIEIOBATEILHOCTH, CIOcO0aMu €€  3a/aHusl,
BBIYHMCJICHUSIMU €€ YJICHOB.

O3HaKOMHUTBCS c MOHSATUEM npezaena
MOCJIEI0BATEIILHOCTH.

O3HaKOMHUTBCSI ~ C  BBIYUCIEHHUEM  CYMMBI
OECKOHEYHOTO YHCJIOBOTO psija Ha MpUMeEpe
BBIYMCIICHUSI CYMMbl OECKOHEUHO YOBIBarOIICH
F€OMETPUUYECKON TPOrPECCUM.

Pemiats 3aaun Ha puMeHeHue GOPMYIIbI CyMMBI
OeCKOHEUHO  yOBIBAIOMIEd  T'E€OMETPUUYECKOMN
IIPOTPECCUMU.

IIpouszBoaHas u ee
NpUMeEHEeHHe

O3HaKOMUTHCS C MOHATUEM TPOU3BOAHOM.

N3yuuts u popMynupoBaTh €€ MEXaHHUYECKUN U
FEOMETPUYECKAM CMBIC, HW3YYHTh aJITOPUTM
BBIUMCIICHUSI ~ NPOM3BOJAHOM  HA  MpUMEPE
BBIYMCIICHUSI MTHOBEHHOU CKOPOCTH W YTJIOBOTO
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Ko3(puIMeHTa KacaTeIbHOM.

CocTaBisTh ypaBHEHHME KacaTelIbHOM B 00ILeM
BUJIE.

Beryunts npaBuia nudepeHpoBanusl,
TaOJIUIY TPOU3BOJIHBIX JIEMEHTAPHBIX (DYHKIIHA,
OpUMEHATh I nuddepeHuupoBanus (QyHKIUH,
JUTSL COCTaBIICHUSI YPaBHEHUS KacaTeIbHOM.
N3yuuth TEOpEMBI O CBA3U CBOMCTB (YHKUHMH U
IPOU3BOJIHOM, (OPMYIHPOBATH UX.

[IpoBoauTh C OMOIIBIO MPOU3BOTHOM
uccienoBanvue GyHKIMH, 3a1aHHON (HOPMYJIIOi.
VYcranaBnuBaTh CBSI3b CBOMCTB (YHKUHUU H
IPOU3BOJIHOM 1O UX Tpadukam.

[TpuMeHsATh MPOU3BOAHYIO AJIS PELICHHMS 3a]]a4 Ha
HaXO0XJAeHUEe  HauOOJbIIEro, HAaUMEHBIIETO
3HAYEHHUS U HAa HAXOXKICHUE DKCTPEMyMa.

IlepBooOpa3Hasi U MHTErpasa

O3HaKkOMUTBCS C TIOHATHEM HHTErpajga u
nepBOOOpPa3HOM.

N3yuuth npaBuiia BEIYUCIICHUSI TIEPBOOOPA3HON U
teopeMy HrroToHa- JlehiOHuma.

Pemate 3agaum Ha CBSI3b MEPBOOOPA3HON U €€ C
MIPOU3BOJHON, Ha BBIUUCICHHUE IEPBOOOPA3HOM
JUISL JAHHOM (hYHKITHH.

Pemate 3amaun Ha NpUMEHEHUE WHTETpasia JJis
BBIYHMCJICHUS (PU3MUECKUX BEJIMYMH U TUIONIAICH.

YPABHEHHUSA U HEPABEHCTBA

YpaBHeHHS U CHCTEMbI
ypaBHenuii HepaBencrtBa u
CHCTEeMbl HEPABEHCTB C
ABYMSI llepeMeHHbIMHU

O3HaKOMHUTBCSI C MOPOCTEUIIMMH CBEACHUSMH O
KOPHSIX anredpanvyeckux  ypaBHEHUH, c
MNOHSATUSAMM UCCJIEIOBAaHUSA YPAaBHEHUN U CHCTEM
YPaBHECHHU.

N3yuuTh TEOPUIO PaBHOCWIIBHOCTH YPAaBHEHUU H
ee npumeHeHue. [loBTOpUTH 3amuch pelieHus
CTaHJapPTHBIX YpaBHEHHI, PUEMBI
npeoOpa3oBaHusl ypaBHEHHWH HJisi CBEIEHUS K
CTaHJIAPTHOMY YPaBHEHHUIO.

Pemlatb  panuoHalibHble,  HpPpaALMOHAIBHEIE,
IIOKA3aTEJIbHbIE u TPUTOHOMETPHUUECKUE
YPaBHEHUS U CUCTEMBI.

Hcnonb3oBaTh cBoOWcTBa W Trpaduku (HyHKIHAN
JUIs. pelieHusl ypaBHeHHM. [IoBTOpUTH OCHOBHBIE
IIPUEMBI PELICHUSI CUCTEM.

Pemiath ypaBHEHHUs, TpPUMEHSISI BCE MPUEMBbI
(pa3yoxeHue Ha MHOXUTEIN, BBEJCHHUE HOBBIX
HEU3BECTHBIX, MOJCTaHOBKA, rpaduyecKuit
METOJI).
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Pemate  cucTtemMbl  ypaBHEHUH,  NPUMEHSA
paznuuHble crocoObl. O3HAKOMUTBCS € OOIIMMHU
BOIPOCaMU peleHus HEpaBEHCTB U
UCIIOJIb30BaHUsl CBOMCTB M TrpauKOB (YyHKUUN
U pElIeHUH HEPABEHCTB.

Pemate HepaBeHCTBa W CHUCTEMBbI HEPABEHCTB,
MPUMEHSIS Pa3IUYHbIE CIIOCOOHI.

[IpumeHsAT,  MaTeMaTUYECKHE  METOAbl  JJIA
pelIeHHs CoAepKaTeNbHbIX 3a7a4 U3 Pa3IMYHbIX
oOnacTeil Hayku U NMpakTUKU. VIHTepnpeTHupoBaTh
PE3YNIbTATHI, YYUTHIBATh PEAJIbHBIE OTPAHUYEHHUS.

3JEMEHTHI KOMBUHATOPUKHA, TEOPUU BEPOSITHOCTEM 1

CTATUCTHUKH

OCHOBHbBIE MOHATHSA
KOMOMHATOPUKH

N3yuuth mpaBuiia KOMOMHATOPUKUA U TIPUMEHSTH
P PEIICHUN KOMOWHATOPHBIX 3aa4.

Pemath  koMOWHATOpHBIE  3a7a4dl  METOJIOM
nepebopa U 1Mo MpaBUly YMHOXKCHUS.
O3HaKOMUTBCS C TIOHSATUSMH KOMOWHATOPHUKH:
pa3MelICHUSIMH, COYETaHUSIMU u
nepecTaHoBKaMu U GopMylamMu I HX
BBIYHCIICHUS.

OOBsICHAT, M TPUMEHATH  (QOpPMYyNBl  AJIA
BBIUMCIICHUSI Pa3MEIICHUN, TMEPECTAaHOBOK U
COYETAHUI NIPU PEIICHUU 33/1a4.

Oznakomuthcsi ¢  OuHOMOM  HploToHa W
TpeyrojabHukom [lackais.

Pemiats npaktryeckue 3aauu ¢ UCIOIb30BAHUEM
MOHSITHI W MPAaBUJI KOMOWHATOPUKH.

J1eMeHThI TEOPUH
BEPOSITHOCTEM

N3yuuth KJIaCCHYECKOE ompeJieICHUE
BEPOATHOCTH, CBOMCTBA BEPOSITHOCTU, TEOPEMY O
CYMME BEPOSITHOCTEM.

Paccmotpers MIPUMEPBHI BBIYMCIICHUS
BEpOSATHOCTEH. Pemate 3agaun Ha BBIYMCIICHHUE
BEPOSITHOCTEH COOBITHIA.

IIpeacraBiieHHe JaHHBIX
(Tabdsuubl, TUATPAMMBI,

O3HaKOMHUTBECSA C npcaACTaBICHUCM YHCIIOBBIX
JaHHBIX U UX XaPaAKTCPUCTUKAMM.

rpadpukn) Pemate mnpakTudeckue 3amaunm Ha 0O0pabOTKY
YUCIIOBBIX JTaHHBIX, BBIYHCIICHUE 170.4
XapaKTEPUCTHUK.
I'EOMETPUSA

IIpsiMmble ¥ IJIOCKOCTH B
NMPOCTPAHCTBE

@opmMyIHpOBaTh U MPUBOAUTH JOKA3aTEIbCTBA
MIPU3HAKOB B3aMMHOI'O PACIIOJIOXKEHUS MPSAMBIX U
IIocKocTel. Pacrno3HaBaTh Ha dYepTexax H
MOJENAX  pa3jJW4yHbIE  CIy4al  B3aHMMHOIO
pacloOJIOKEHUSI  MPSIMBIX W IUIOCKOCTEW,
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apryMEeHTHUPOBATh CBOU CYXKICHUS.
QopMyJIUpOBaTh  ONPEACIICHUSA, MPU3HAKA U
CBOMCTBA ITAPAJUICNIBHBIX W NEPIEHIUKYIISIPHBIX
IUIOCKOCTEU, ABYTPAHHBIX U JIMHEUHBIX YTJIOB.
BBINOTHATE TOCTPOECHUS YIJIOB MEKAY IIPSIMBIMH,
MPAMOM U TUIOCKOCTBIO, MEXKAY IUIOCKOCTSAMU I10
OIMCAHMIO U PACIIO3HABATH UX HA MOJIEJISX.
[IpuMeHATh IPU3HAKK U CBOKWCTBA PACTIONOKEHUS
MPAMBIX M IUIOCKOCTEW MpPH PENICHUM 3a7ad.
N3o0paxaTh Ha pUCYHKaX U KOHCTPYUPOBATH Ha
MOJICJISIX TEPHNECHAUKYJSIPBI U HAKIOHHBIE K
IUIOCKOCTH, TPSIMbIE, MapajjielbHbIE IIJIOCKOCTH,
yIJIBL  MEXAY NOpsIMOM M IUIOCKOCTBIO U
000CHOBBIBaTh TOCTPOCHHE.

Pemats 3agaun Ha BBIYMCIICHUE T€OMETPUYECKUX
BeJIMUMH. ONKUCHIBATH PACCTOSTHUE OT TOYKH J0
IUIOCKOCTH, OT MPSIMOW 10 IUIOCKOCTH, MEXKIY
TIOCKOCTSIMU, MEXKIY CKPELIUBAIOIIUMU
MPSMBIMU, MEXJY MPOU3BOJLHBIMU (PUTYpaMHU B
ITPOCTPAHCTBE.

®opmynupoBaTh U JIOKa3blBaTb  OCHOBHBIE
TEOPEMBI 0 PacCTOSIHUSAX (TeopeMsl
CYILIECTBOBAHMSI, CBOMCTBA).

N306pakath Ha yepTekax U MOJEISAX PACCTOSHUSA
U 000CHOBBIBaTh CBOM CyxkaeHHs. Onpenensits u
BBIUMCIIATD  PACCTOSIHMSL B NIPOCTPAHCTBE.
[TpumensaTs GOPMYIBI U TEOPEMBbI TUIAHUMETPUU
ISl peLIeHus 3a1ay.

O3HaKOMHUTBCSI C TIOHSATUEM MapaJuIeIbHOTO
IIPOEKTUPOBAHUSA 151 ero CBOMCTBaMH.
Dopmynuposaman meopemy 0 niowaou
OPMO20HAILHOU NPOEKYUU MHO20)20NbHUKA.
[IpuMeHATH TEOPHUIO IS 000CHOBaHMS
MOCTPOCHUM M BBIYMCICHUNA. APryMEHTHPOBATH
CBOM CYXICHHS O B3aUMHOM pPaCHOJIOKECHUU
POCTPAHCTBEHHBIX (HUTYD.

MHoOrorpaHHuKH

OnuceIBaTh U XapaKTEPU30BATh PA3IMYHBIC BUIBI
MHOTOTPAaHHUKOB, MEPEUHUCIATh UX BJIEMEHTHI U
CBOMCTBA.

N300pakaTh MHOTOTPAHHUKH ¥  BBITIOJHSATH
MOCTPOCHUSI Ha M300paKEHUSIX W Ha MOMACIAX

MHOTOTPAHHUKOB.
BpluncnsaTh JMHEWHBIE JJIEMEHTBI W YTJIBI B
IIPOCTPAHCTBEHHBIX KOHQUrypanusx,

apryMEHTHPOBATh CBOM CYXKICHHS.

25




XapakTepu3oBath M M300paxkaThb  CEUYECHUS,
pazeepmku MHO202PAHHUKOS, BBIYUCIISITh
TUIOLIAIU TTOBEPXHOCTEM.

Crtpouth mnpocTeiime ceueHus Kyda, MpPU3MBI,
nupamubl. [IpumeHsTs ¢GakThl U CBEJICHUS U3
MJIAHUMETPUH.

O3HakOMUTBCS €  BHJAAMHU CHUMMETPUM B
paHcTBe, (QopMyIuUpOBaTH  ONpPEACIICHUS U
TBa. XapaKTepU30BaATh CUMMETPHUH TEJl BPAIICHUS
TOTPAHHUKOB.

[IpuMeHsTh CBOWMCTBA CUMMETPHUU TPU PEIICHUU
3ajad.

Hcnonw3oBaTh TpUOOPETCHHBIC 3HAHUS IS
UCCIICIOBAHUSIT W MOJICIMPOBAHUSA HECIIOXKHBIX
3ajad.

N3o0paxaTtb OCHOBHBIE MHOTOTPAHHUKUA U
BBITIOJIHATH PUCYHKH T10 YCJIOBHUSIM 3a71a4.

Tesia ¥ MOBEPXHOCTH
BpalleHUst

O3HaKOMUTBCA C BHJAMH TEJl  BpalllCHUS,
(hopMyIHUPOBAThH UX OMPEIACICHUS U CBOWCTBA.
@opMyIMpOBaTh TEOPEMBI O CEUYECHHMM Iapa
IJIOCKOCTBIO U O IUJIOCKOCTH, KacaTelIbHOW K
cepe.

XapakTepu30BaTh U U300paXkaTh Tejaa BpaIleHus,
WX pa3BEPTKH, CEUCHHUS.

Pemate 3amaum Ha TOCTPOEHUE CEUECHUM, Ha
BBIYMCIICHUE  JUIMH,  PAaCCTOSHUM, VTJIOB,
IUTOIA EH. [IpoBOAUTH JIOKa3aTenbHEIE
pacCy KJIeHUs MPU PEILICHUH 3a/a4.

[IpuMeHATH CBOMCTBA CUMMETPUU IIPU PEIICHUU
3a/1a4 Ha TeJla BpallleHHsI, Ha KOMOWHAIIMIO TEl.
M300pakaTh OCHOBHBIC KpyIrjble Tella U
BBITOJIHSITH PUCYHOK MO YCJIOBHIO 3aJIa4H.

HN3mepenus B reomeTpuu

O3HAKOMHUTHCS C MOHATHUAMH ILIOIIAIU U 00beEMa,
aKCHMOMaMHM U CBOMCTBaMH.

Pemiatep 3agauym Ha BBIYKUCICHHE ILIOMIaAcH
IJIOCKUX (UTyp, TPUMEHSS COOTBETCTBYIOIIUE
dbopmMyIbl ¥ HaKTHI U3 THITAHUMETPHH.

N3yunTh TEOpEeMbl O BBIYHUCICHUU OO0BEMOB
MPOCTPAHCTBEHHBIX TEJ, pelarh 3aJadyd Ha
puMeHeHHe (GOPMYJT BEIYUCICHUS 00BEMOB.
M3yuuth hopMymnbl A BBIYUCICHHUS TLIOIIaAeH
MMOBEPXHOCTEMN MHOTOTPAaHHUKOB u TeI
BpAILICHHUS. O3HaKOMHTHCS c METOA0M
BBIYMCIICHUS TUIONIAIA TTIOBEPXHOCTH C(EepHI.
Pematp 3agaym Ha BBEIYMCICHHE ILIOMIAJICH
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NOBEPXHOCTH MPOCTPAHCTBEHHBIX TEIL.

KoopauHaTtsl 1 BEeKTOpbI

O3HaKOMHUTBCS € MOHATHEM BEKTOPA.

N3yuuth pnekapToBy CUCTEMY KOOpAMHAT B
IIPOCTPAHCTBE, CTPOUTH o 3aJaHHBIM
KOOpAMHATAM TOYKM M IUIOCKOCTH, HAXOIUTH
KOOPAWHATHI TOYEK.

HaxonuTe ypaBHEHHsSI OKpY>KHOCTH, c(epsl,
IUIOCKOCTU. BBIYHCIATE pacCTossHUS — MEXIY
TOYKAMMU.

N3yuuTh CBOKCTBA BEKTOPHBIX BEJIMYMH, IIpaBUia
pasIoKEeHUs BEKTOPOB B TPEXMEPHOM
IIPOCTPAHCTBE, IIPAaBWIA HAXOXKJICHUS KOOPAWHAT
BEKTOpa B IIPOCTPAHCTBE, IIpaBWIA ICUCTBUU C
BEKTOpPaMH, 3aJaHHBIMUA KOOPJAUHATAMMU.
[IpuMmeHATr TEOpHUIO IIPpU pELIEHWHM 3a7ad Ha
JNEUCTBUSL C BeKTopamu. M3yuuTs cCKajasipHOe
IIPOU3BEJCHUE BEKTOPOB, BEKTOPHOE YPAaBHEHHUE
IIPSIMOU U IIJIOCKOCTH

[IpuMmeHAT, TEOpHIO IIpU pELICHWHM 3a7ad Ha
JNEUCTBUSL C BEKTOpaMH, HAa KOOPAMHATHBIN
METOZl, Ha  NPUMEHEHUE  BEKTOPOB  JUIA
BBIYMCJICHUS BEJIMYUH YIJIOB U PACCTOSHUM.
O3HAaKOMHUTBCS C JIOKA3aTEIbCTBAMU TEOPEM
CTEPEOMETPUM O  B3aUMHOM  PAaCIIOJIOKECHUU
IPSIMBIX M IUIOCKOCTEM C  HUCIIOJIB30BAHUEM
BEKTOPOB
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4. YCJIOBUSA PEAJIN3ALIMU TPOTI'PAMMBI INCHUTTIJIMHBI

4.1. TpedoBanusi K MHUHUMAJIBLHOMY MaTepHaIbHO-TEXHUYECKOMY
o0ecreYeH NI

Jlis peanu3arysi IporpaMMbl TUCIUTUIMHBI UMEETCS B HAMMYUH y4eOHBIN KaOMHET
MaTeMaTHKH

O6opynoBanue yueOHOro kabuuera: 15 aByxmectHbix mapT u 30 cTynbeB, CTON
MpernojaBarenss M CTyJ, MarHUTHas TpexcTBopyaTas J0cCKa, mKad ¢ ydeOHOU
JUTEPaTyPOU, TUTAKATHI, TOPTPETHl YUEHBIX — MATEMATHKOB.

Texnuueckue cpeacTBa 00yueHHUs: 2 OONBIIMX TPEYroJbHUKA, TPaHCHIOPTHUD,
UPKYJIb, CTEPEOMETPUUYECKHE MOJENU (B3aUMHOTO PACIOJIOKEHUS MPSAMBIX H
IJIOCKOCTEN B MPOCTPAHCTBE, MPU3MBI, MMApaUIeIeIUNEbl, TUPAMU/IbI, YCEUEHHBIE
NUPAMUJIBI, IIMIIMH]IPBI, KOHYCBI, YCEUEHHbBIE KOHYCHI, cdepa, map).

4.2. UnudpopmanuonHoe odecnevyeHne 00yueHust

[lepeuenr  pekomeHayeMbIX  y4eOHBIX  u3gaHui,  VIHTEpHET-pecypcos,
JTOTIOJTHUTEIIBHOW JTUTEPATyPhI

Jlnsa odyuarommxcs:

OcHogHble UCTMOYHUKU:

bammakoB M.U. «Marematuka». Y4ueOHHUK [JIi CTYIEHTOB  YUPEKICHHUI
cpenHero mnpodeccuoHanbHOro oOpa3zoBanus, MockBa. W3narensckuil 1eHTp
«Axanemus» 2018r.

OB C-Opaiim (a1ekmponnvle yuebuvie nocooust):

l.baBpunr  W.M. Marematuka: y4eOHMK H TNPAKTUKYyM JUISL  CPEIHETO
npodeccuonanpHoro obpaszoanus/ W.M. baBpun 2-eusn.,mepepalb. W MAOIL-
Mocksa: U3natenbctBo FOpaiit,2019-616¢.-(IIpodeccnonanbuoe odpazoBaHue)
2.boromonioB H.B. Maremaruka: 3aauv ¢ pemieHHsIMHA B 2 dYacTsAX. YuyeOHOe
nocobue s cpeaHero mnpodeccruoHansHOro o6pazoBanus/ H.B.boromosos
Mocksa: M3gatensctBo FOpaiit,2019-439c.-(IIpodeccrnonanbuoe oOpazoBaHue)
LlononnumenvHvie UCMOYHUKU !

1. Aranacsn JI.C.. YueOnuk «I'eometpust 10-11», Mocksa «IIpocBemenney, 2002;
2.bammvakoB M.M. Maremartuka: anredpa v Hayaia MaTeMaTHYECKOTO aHaIu3a,
reoOMeTpusi: YUeOHUK JIJIsi CTY/IEHTOB TPO(EeCCHOHANBHBIX 00pa30BaTEIbHBIX
opraHu3anui, ocBauBarmux npodeccun u cnenuansaoctu CI10. — M.,2017;
3.bammaxoB M.I. Maremaruka: anreOpa v Hauajga MaTeMaTHYECKOTO aHAIIN3A,
reometpusi: COOpHUK 3a/1a4 TPOQUIEHON HATPABICHHOCTH: y4e0. mocoOue s
CTYJIEHTOB TIPOo(eCcCHOHATBLHBIX 00pa30BaTENBHBIX OPTaHU3AIINHI, OCBAUBAIOIITNX
npodeccun u cnienmansaocty CI10. — M.,2017;

4 bammvakoB M.U. MaremaTuka: aireOpa 1 Hauajaa MaTEMaTHYECKOTO aHaJu3a,
reoMeTpusi: 3aJa4HuK: yueO. mocoOue st CTyAEHTOB MPOQPECCUOHATBHBIX
00pa3zoBaTeIbHBIX OPraHU3allNii, OCBAaUBAIOIIUX NPO(ECCUU U CIIEIINATBHOCTH
CIIO. — M.,2017;
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5. bammMakoB M.U. MaremaTtuka: anreOpa U Hadajla MaTeMaTUYECKOrO aHAIU3a
reoMeTpusi: DJIEKTPOHHBIN yuel.- METO. KOMIUIEKC JIJIsi CTYJICHTOB
npodecCuOHaNbHBIX 00pa30BaTEILHBIX OPraHU3aIlNi, OCBauBaIONIUX podeccuu u
cnenmansHOCcTH CIIO. — M.,2017,;

6. AunakTudeckue MmaTepuaiisl o reometpun noa penakiueit C.b.BecenoBckoro u
B.J1.Ps6unnckoit. Mocksa «IIpocsemienue», 2002 ;

7. I'yces B.A., I'puropse C.I'., UBonruna C.B. MaTtemaTuka: anreOpa u Hadasna
MaTeMaTU4YeCKOro  aHajiu3a,  T[eOMETpHs: y4eOHMK  JJIsi  CTYACHTOB
npodecCuOHaNIbHBIX 00pa30BaTEILHBIX OPraHU3aINi, OCBauBAIONIUX Npodeccuu u
cneruanbHocTu CITIO. — M.,2017,

8. Ugner b.M.. [lunaktuueckue MaTepuaibl M0 ajlredpe U Hayajgam aHaiau3a Jis
10 m 11 kmaccos,

Mocksa «IIpocsemienne», 2005;

9. KonmoropoBa A.H.. VYueObHuk «AnreOpa W Hauana aHaiuza», MoOCKBa
«IIpocsemenue», 2001;

10. TloropenoB A.B.. Yueonuk «I'eomerpus 10-11», MockBa «IIpocBemenuey,
2006.

Humeprnem- pecypcwi

http://school-collection.edu.ru/ - Equnas xosuieknus nudpoBbIX 00pa3oBaTeIbHBIX
pPECYpCOB;

http:// college. ru.ru/ - IludpoBoii 0Opa3oBaTEIBHBIN Pecypc MO MaTeMaTHKE IS
CTYJICHTOB

http://www.uztest.ru/ - TecTbl s CTYACHTOB;

http://www.mathematics.ru/ - MatemaTrka B IOMOIIb HIKOJbHUKY M CTYICHTY.
https://resh.edu.ru/- Poccuiickas 371€KTpOHHAS IIIKOJIA.

JIJ1s1 mperno1aBaTers:

OcHo8Hble UCTMOYHUKU:

1. bammakoB M.U. «Maremaruka». Y4YeOHHK IS CTYACHTOB  YUPEKICHUM
cpenHero mpodeccuoHanbHOrO o0Opa3zoBaHus, MockBa. M3marenbCcKuii IEHTP
«Axanemus» 2018r.

2.bawimarxose M.U., [[vicanos L. 1. Memoouueckoe nocobue 0isi nOO20MOBKU K
EID.-M., 2014

OB C-FOpaiim (31ekmpontvle yuedhvie nocooust):

l.bagpur W.U. Marematnka: y4eOHMK ¥ TPAKTUKYM JJIS  CPEIHETO
npodeccuonansHoro o6Opazosanus/ W.M. baBpun 2-emsn.,nmepepab. u J0fI.-
Mocksa: U3natensctBo FOpaiit,2019-616¢.-(IIpodeccrnonanbroe oOpazoBanme)
2.boromonoB H.B. MaremaTtuka: 3aaun C pemieHUSIMH B 2 dYacTsaX. YueOHOe
mocobuwe g cpemHero mnpodeccruoHambHOro ob6pasoBanus/ H.B.boromosos
Mocksa: U3natenbctBo FOpaiit,2019-439c.-(IIpodeccrnonansuoe odpazoBaHue)
JlononnumenvHvie UCMOYHUKU !

1. Kuura anis yuurens (HOypoYHbI€ TJIaHbI) MO anredpe u mo reometpuu 1js 10 u
11 xnaccoB - cocraButenu AdanacseBa T.JI. u Tanunuua JILA. , Boarorpan
«Yunrensy, 20006;

2. Atanacsu JI.C.. YueOnuk «I'eomerpus 10-11», Mocksa «IIpocBemenue», 2002;
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http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/-%20Российская

3. bammakoB M.U.. «Anrebpa u Havama aHanuza», MockBa «lIpocBemieHue,
2005;

4. Bunenkun H.A.. «Anre0Opa u matematuueckuil ananus», 2001 r., u3natenbCcTBoO
«MHeMO3uHaY;

5. lumaktudeckue MaTepuaisl 1o reomeTpuu noa peaakiueit C.b.BecenoBckoro u
B.J1.Ps6unnckoi. Mocksa «IIpocBemienue», 2002 ;

6. VsneB b.M.. [lunaktudeckue MaTepHuasbl M0 alredpe U HayajgaMm aHaiau3a JJis
10 m 11 kmaccos,

Mocksa «IIpocsemienne», 2005;

7. KommoropoBa A.H.. VYueOGHuk «AnreOpa u Hayana aHanuza», MoOcCKBa
«IIpocemenuen, 2001;

8. Hukonbsckuit C.M. «AnreOpa M Hauyaja MaTeMaTHYECKOro aHalu3a
(27IEKTUBHBIC KYpCHhI), Mocksa «Ipocsemienue, 2010;

9. TloropenoB A.B.. Yueonuk «I'eomerpus 10-11», MockBa «lIpocBemieHue,
2006.

Humeprnem- pecypcwi

http://school-collection.edu.ru/ - Enunas xosutekius mudpoBbIX 00pa30BaTeIbHBIX

peCypcoB;
http://mat.1september.ru/ - DJJIEKTPOHHAs BEpCHUs Ta3eThl «MareMaTHKa,
npuiioxkenue K "1 ceHTsopa";

http://pedsovet.org/ - TlemcoBet.org. JKuBoe mMpPOCTPaHCTBO OOpa3OBaHUS.

HHTepHeT-pecypc CONEPKUT TEOPETUYECKHE U IMPAKTUYCCKHE MaTepHasibl JIJIs
MPOBEICHHSI YPOKOB, BHEKJIACCHBIX MEPOIIPHSITUI;

http://www.uroki.net/ - TToypouHoe u TeMaTHYECKOE ILIAHUPOBAHUE, OTKPBITHIC
YPOKH, CICHAPHUM IIKOJBHBIX TPA3IHUKOB, KJIACCHBIC 4Yachl, METOIUYECKUE
pa3pabOTKH, KOHCIIEKTHI YPOKOB, KOHTPOJIbHBIE paOOTHI ;

http://www.math.ru/ - Martepuansl Mo MaTeMaTHke B CIMHON KOJUICKIIHH
1M (POBBIX 0OpPa30BaATEIIBLHBIX PECYPCOB.

OCHOBHBIE HCTOYHUKH:

®enep. 3axkoH OoT 29.12. 2012 Ne 273-03 (B pen. denepaibHbIX 3aKOHOB OT
07.05.2013 Ne 99-@3, ot 07.06.2013 Ne 120-®3, ot 02.07.2013 Ne 170-d3, ot
23.07.2013 Ne 203-®3, ot 25.11.2013 Ne 317-®3, ot 03.02.2014 Ne 11-®3, ot
03.02.2014 Ne 15-®@3, ot 05.05.2014 Ne 84-@3, ot 27.05.2014 Ne 135-d3, ot
04.06.2014 Ne 148-®3, ¢ wu3Mm., BHeceHHbIMU DeqepalibHBIM 3aKOHOM OT
04.06.2014 Ne 145-@3, B pea. Ot 03.07.2016, ¢ uzm. ot 19.12.2016.)

OcHoBHoll yueOHuk: .bammvakoB M.U. «Matematuka». Y4eOHUK JJi CTYJICHTOB
VUIPESKJICHHH  CpeaHero  mpodecCHOHAIBHOrO  00pa3oBaHMs, Mocksa.
N3narensckuil neHTp «Akagemus» 2018r.
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5. KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHMUSA
JAUCHUITJIINHBI
KoHTpoib W oOmeHKa pe3yJbTaTOB OCBOCHHUS MHWCIUIUIMHBI OCYIICCTBISICTCS
mpernojaBarejieM B  TPOIEcce TMPOBEACHUS  MPAKTHUYECKUX  3aHATHH |
1a00paTOpHBIX PabOT, TECTUPOBAHUS, a TAKXKE BBHIMIOJHEHUS OO0YYarOIIUMUCS
WHIUBUIYAbHBIX 3aJaHUH, IPOSKTOB, UCCIICIOBAHUN.

Koasl
PesynbTaTsl 00yyeHHs ¢opmupyembix | @opmbl M METOABI KOHTPOJIS
(OCBOQHHbIe YmMeHusd, YyCBOCHHbBIC OﬁlIII/IX U OLICHKH PE3YyJbTATOB
3HAHMSA) KOMITeTeHIM I o0y4eHus
(OK1-OK8)
B pesynbrare ocBoeHUs OK 2; Ha ypokax matemaTuku
JTUCIUIUIMHBI 00y4arouiuiics OK 3; UCHOJIb3yeTCs TpU (HOPMBI
JOJIKEH: OK 4; KOHTPOJIS:
yMeTh: OK 5; WHAUBUAYyabHAs,
- BBIMOJIHATH apU(pMETHIECKHE OK 6; rpynmnoBas u
JNEUCTBUS HAJl YUCIIAMH, COYeTas OK 7 dbpoHTaIbHAS.
YCTHBIE U TUCBMEHHBIE TTPUEMBIL;
HaXOAUTh NPUOTUKEHHBIC MeToabl KOHTPOJISI.
3HAYEHUS BEJIMYMH U MOIPEIIHOCTH 1.V cTHBI onpoc

BBIYHCJICHUH (a0COMIOTHAS U
OTHOCHUTEJIbHAS ); CPABHUBATh
YHCJIOBBIE BBIPAXKEHUS;

- HaXOJIUTh 3HAUYEHUS KOPHS,

CTerneHu, Jorapudma,
TPUTOHOMETPUYECKUX BhIPAKEHUN
Ha OCHOBE OTpEJIeTICHUS,
UCTIOJIB3YS MPU HEOOXOIUMOCTH
UHCTPpYMEHTAJIbHBIE CPEJCTBA;
MOJIb30BATHCS MPUOTMHKEHHON
OLICHKOM TP MPAKTUYECKUX
pacuerax;
- BBITIOJIHATH MPe0oOpa3OBaHMUS
BBIPKEHU, TPUMEHSIS (POPMYIIBI,
CBSI3aHHBIE CO CBOMCTBAMU
CTEINeHe!, TorapudmoB,
TPUTOHOMETPUUYECKHUX (DYHKIIHIA;

- BBIYHCIIATH 3HAYCHHUE (PYHKITUU

Ha ypoxax KOHTpoJIb
3HaHUI 00YyYaAIOLTUXCS
OCYIIECTBIISIETCS B BUJIE
(bpOHTAIBHOM U
VHIUBUAYaJIbHON
MPOBEPKH.
[Tpu dhpoHTATEHOM OTpOCE
3a KOPOTKOE BpPEMsI
MIPOBEPSIETCSA COCTOSTHUE
3HAHHUHN 00yYaIoIUXCs 0
OTIPEICIICHHOMY BOTIPOCY
WJIH TPYIINE BOIIPOCOB.
Ota dhopma mpoBEpKHU
UCTIONIb3YyeTCS IS
1) BBIACHEHUS
TOTOBHOCTH TPYIIITHI
K U3YUYEHUIO0 HOBOTO

Marepuana;
0 33JITaHHOMY 3HAYE€HUIO 2) onpeneners
apryMeHTa MpU Pa3InuHbIX c(hOPMUPOBAHHOCTH
crioco0ax 3amaHust QyHKIUU; HOHSTHIL:
- ONPEAEIISITh OCHOBHBIE CBOMCTBA 3) ’

. MPOBEPKU
YUCJIOBBIX (DYHKIUHA, z[lojMaul;Hero
WUTIOCTPUPOBATh UX Ha IpaduKax;

3a1aHUs;
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- CTPOUTH IPaPUKU U3YUEHHBIX
GyHKIMHI, WLTIOCTPUPOBATH O
rpauKy CBOMCTBA 3JIEMEHTAPHBIX
yHKUM;

- UCTIOJIb30BaTh MOHATUE PYHKIIUU
JUTSL OTIMCAHUS U aHAJIN3a
3aBUCHUMOCTEH BEIIMYMH;

- HAXOJAUTH MTPOU3BOTHBIE
AIIEMEHTAPHBIX (DYHKIIHIA;

- UCIIOJIB30BAaTh MPOU3BOIHYIO JJIsI
U3Yy4YEeHHs CBOMCTB PYHKIUN U
NoCTpOeHHUsI TpaUKOB;

- MPUMEHSITh MPOU3BOIHYIO JIJIS
IPOBEACHUS MPUOTMKEHHBIX
BBIYKCJICHUH, PeIIaTh 3aJa4u
NPUKJIAJHOTO XapakTepa Ha
HAXOXXJICHHE HAaUOOJIBIIEro 1
HAWMEHBIIIETO 3HAYCHUS;

- BBIYUCIISATh B IPOCTEHUIIIHNX
CITy4asix TJIOMIAId U OOBEMBI C
UCITOJIb30BAHUEM ONPEICIICHHOTO
UHTErpana;

- pemaTh pauMoHalIbHEIE,
NIOKa3aTebHBIE,
norapupMUyIecKue,
TPUTOHOMETPUUYECKUE YPABHEHUS,
CBOZSILIMECS K TUHEUHBIM U
KBaJPATHBIM, & TAKKE
aHaJIOTUYHbIE HEPABEHCTBA U
CUCTEMBI;

- ACTIOJIH30BATh TpadUUeCKUii
METO/I pELICHUSI YPAaBHEHUN U
HEPaBEHCTB; - U300paXkaTh Ha
KOOPJIMHATHOM TUIOCKOCTH
pelieHns ypaBHEHH, HEPABEHCTB
U CHUCTEM C JIByMsI HEU3BECTHBIMU;
- COCTaBIIATh U PEIIaTh YPABHEHUS
Y HEPABEHCTBA, CBSI3bIBAIOIINE
HEU3BECTHbBIC BEJIMUYHUHBI B
TEKCTOBBIX (B TOM YHUCJIIE
MPUKJIAIHBIX) 33a/1a4aX;

- peuaTh TPOCTEUIIINE
KOMOMHATOPHBIE 3a/1a4d METOJIOM
nepedopa, a Takxe C
MCIIOJIb30BaHUEM HU3BECTHBIX

4) mpoBepKH
MTOHNUMAaHUS
M3y4aeMoro Ha
ypOKe MaTepuana;

5) mpu MOArOTOBKE K
BBITIOJTHEHUTO
MPAKTHICCKUX
paboT.

2.1IucbMeHHbI
KOHTPOJIb

[TucpbmenHnas pabota
MO3BOJISIET 32 KOPOTKOE
BpEMSsI TIPOBEPUTH 3HAHHMSI
BCEX 00YyUaOIINXCSI
IPYNIIBI OJHOBPEMEHHO.
Hcnonws3yercs
MUCHbMEHHBIN KOHTPOJTh
3HaHUHN 00yYaroIUXCS B
EJSIX TUATHOCTUKH
YMEHUS TPUMEHSTh
TEOPETUYECKHUE 3HAHUS Ha
npaktuke. [luceMenHas
MIPOBEPKA OCYIIECTBIISETCS
B BU/JIC JTUKTAHTOB,
KOHTPOJBHBIX paboT,
CaMOCTOSITEILHBIX PadoT,
TECTOB U pedeparos.
JIuKTaHT.

JIMKTaHT HCTIONB3yEeTCS
Kak (hopma ompoca s
KOHTPOJIS 32 YCBOCHUEM
U3y4aeMoro MaTepuarna,
ero 00o0meHus u
CUCTeMaTH3allUH.

3auer.

3a4eT mpOBOJIUTCS IS
OTIPEICIICHNS] KOHEUHBIX
pPEe3yaBTATOB OOYUCHHUS T10
ONPEICIICHHON TEME
KQKJIBIM 00yUYarOIIUMCS.
[Ipen HavamoM U3y4yeHwus
Martepuaina 00yJarommecs
3HAKOMSITCS C TIEPEUYHEM
BOIIPOCOB M 00s13aTEIBHBIX
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dopmyu;

- BBIYHUCIIATH B TIPOCTEHIITNX
CIIy4asiX BEpOSITHOCTU COOBITHI Ha
OCHOBE TO/ICUETa YKCJIa UCXOJIOB;
- pacmo3HaBaTh Ha YEPTEKaAX U
MOJICIISIX IPOCTPAHCTBEHHBIC
(OpPMBI; COOTHOCUTH TPEXMEPHBIC
O00BEKTHI C MX OTMMCAHUSIMU,
M300paXKEeHUAMU;

- OITUCBIBATh B3aUMHOC
PacIoIOKCHHUE MPSMBIX U
IUTOCKOCTEH B IPOCTPAHCTBE,
apryMEHTHUPOBATh CBOU CY)KJICHHUS
00 9TOM PacIoNIOKEHUH;

- aHAJIM3UPOBATH B IPOCTCUIITUX
CITy4asiX B3aMMHOE PaCIIOJI0KEHNE
00BEKTOB B MPOCTPAHCTBE;

- 300pakaTh OCHOBHBIC
MHOTOTPAaHHUKH M KPYTJIBIC TEIIa;
BBITIOJTHATH YEPTEIKH 110 YCIOBHIM
3azay;

- CTPOUTD MPOCTEUIINE CEUCHUS
Ky0a, MPU3MBbI, TUPAMHUIBI;

- pemaTh MIaHUMETPUUYECKUE U
POCTEHNIIINE CTEPEOMETPUUECKUE
3a/layu Ha HaXOXKJICHUE
r€OMETPUYECKUX BEJIMYUH (IJIMH,
yTJI0B, TIJIOIIAIeH, 00 EMOB);

- HCTIOJIH30BATh NIPH PEUICHUHU
CTEpPEOMETPHUUECKHUX 3a1a4
IUIAaHUMETpUYECKHe (aKThl U
METO/IbI;

- POBOJIUTH JJOKA3aTEIbHBIC
pPacCy>KIEHUS B X0/ PEIICHUS
3ajad.
3HATh!

- 3HAUCHUE MATEMaTHUYECKOU
HAYKH IS pelieHus 3a1ad,
BO3ZHUKAIONUX B TEOPUU U
MIPAKTUKE; MHAPOTY U B TO KE
BpEMSI OTPAaHUICHHOCTD
MPUMEHEHUST MAaTEMATHIECKUX
METOJIOB K aHAIIN3Y U
MCCJICIOBAHMIO TIPOIIECCOB U
SIBJICHUU B MIPUPOJI€ U OOLIECTRE;

OK 2;
OK 4;

3a/1a4y 1o TeME.
CamocrosiTeqbHasA
padora

Tpanuunonnas ¢popma
KOHTPOJISL 3HAHUU
oOy4aromuxcs, KoTopas
110 CBOEMY 3HAYEHUIO
JIEJTUTCS Ha 00y4YaromIy o
CaMOCTOSTEIbHYIO U
IPOBEPOYHYIO.
CamocTosTenbHast paboTta
SBJISIETCSI HEOOXOIUMbBIM
ATANOM U3y4YEeHUs JH000M
tembl. Kak nipaBuio, a
POBOAMUTCS TOCIIE
KOJUICKTUBHOTO PEIICHUS
3aJIaHUH WK 00CYKICHUS
3ajJiad HOBOU TEMBEIL.
KounTposbHasi padora
KonTposnrsHas pabora
IIPOBOJIUTCS C LETBIO
OIpEeNIENIEHNUS] KOHEYHOTO
pe3yabTaTa 0 U3y4YeHUH
JAHHOW TEMBI WU
paszena.

PaznmuuaroT aymuropHyto
KOHTPOJIBHYIO PaboTy U
JIOMAITHIOK KOHTPOJIbHYIO
pabory.

JloManHsisi KOHTPOJIbHAS
paboTa mpu3BaHa
CUCTEMATU3UPOBATh
3HAHUS 00yUYarOIIUXCS.
OHa 103BOJIIET MOBTOPUTD
Y 3aKpENUTh MaTepHall.
IIpakTuyeckas padora
Jns1 3akperuieHus
TeopeTnueckux O3HaHUM U
IpUOOPETEHHSI HABBIKOB U
YMEHUU IPUMEHSATh
3HAHUS MIPU PEIICHUU
KOHKPETHBIX 3a/1a4
UCIIOJIb3YyEeTCS
npakTuueckas padbora.

33




- 3Ha4YCHUE IIPAKTUKU U BOIIPOCOB,
BO3HUKAIOIIUX B CAMOM
MareMaTtuke s (OpMHUPOBAHUS U
Pa3BUTUA MATEMAaTUYECKOU HAYKU;
HCTOPHUIO Pa3BUTHS ITOHATUSA YUCIIA,
CO3/1aHUsI MAaTEMATUYECKOr 0
aHaJIN3a, BOSHUKHOBEHUS U
Pa3BUTHUA T€OMETPUH;

- YHUBEPCAIbHBIN XapakTep
3aKOHOB JIOTUKH MaTEMATUYECKUX
pacCyXJIeHUM, UX IPUMEHUMOCTh
BO BCEX 00JIaCTAX YeJIOBEUECKOM
NEATEIIbHOCTH;

- BEPOSITHOCTHBIN XapaKTep
Pa3IMYHBIX MPOLIECCOB
OKPYKaLIEro Mupa.

Tecr.

Tect npencrasnseT coOoi
KpPaTKOBPEMEHHOE
TEXHUYECKHU
CPaBHUTEJIBHO IPOCTO
COCTaBJIEHHOE UCIBITAHHUE.
Ha ypokax BO3MOXHBI
KOPOTKHE TIPOBEPOYHBIE
paboTHl HETPATUIIMOHHOTO
BUAa. B kaxmon teme
BBIJICIISIIOTCS KITFOUEBBIS
TOHSITHS ¥ TEPMUHBI,
KOTOPBIE MOTYT OBITH
MCIIOJIb30BaHbI JJIs
COCTaBJICHUS
KpPOCCBOPIOB, peOyCOB U
mrapa.

UTOTOBBIN KOHTPOJIb B
dbopme dK3aMeHa.
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TEMATUKA HHAUBUAYAJIBHBIX ITPOEKTOB 110
YEBHOU JUCHUIIJIMHE « MATEMATHUKA»

. 30J10TOE CeyeHue.

. CummeTpust.

. JlenumocTh ymncen.

. [Ipuiioxxenus unTerpana.

. Co3nanue Opoutopsl "Anb00M KpUBBIX".
. Teopema ITudaropa.

. Hucmo w

. [Ipou3BogHas U ee MPUITOKEHHUS.

. Teopus urp.

. MaremaTuku, WINHOHBI U XaKEpPHhI.
. IIpoctsle uncna.

. HeeBxiimaoBa reoMeTpusi.

. UeTBepToe nuzMepeHue.

. OpaxranbHas reoMeTpusl.

. Heliponnsie ceTu.

. My3bIka 1 MaTemaTuKa.

. MaTemaTnka B 5KOHOMUKE.

. 3aMeuaTeIbHbIE YHUCIIA.

. MHOTOrpaHHUKH: TEOMETPUS KPACOTHI.
. Maremaruka u aureparypa.

. MaremMaTuKa XU3HHU: YUCICHHBIC MOJCIIN B OMOJIOTUU M YKOJIOTHH.

. TauHCcTBEHHBIEC KPUBBIE.

. My3bika chep: MaTremMaTKa U aCTPOHOMHMSI.

. TaiiHast ’KU3Hb YHCEII: TIOOOIBITHBIE Pa3/elibl MATEMATHUKH.
. KeHmuHabI-MaTEMAaTUKHA
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