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1. HACIIOPT
pado4eid mporpaMmbl y4eOHOM TUCUUILIAHBI

OVY]1.04 MaTemaTuka

1.1. O61acTh NpUMeHeHUus1 padodyeil MPOrpaMmMbl y4eOHOM JUCHUIIIMHBI

Pabouast mporpamMma y4yeOHOW IUCHUIUIMHBI «MaTemaTuka» COOTBETCTBYyeT DenepalbHOMY
rOCy/IapCTBEHHOMY 00pa30BaTeNbHOMY CTaHAApPTy cpenHero (MmoJHOro) oobmero o0Opa3oBaHUS,
yTBEp)KJIeHHOMY TIpuka3zoM Munoopuayku Poccun ot 17 mast 2012 r. Ne 413 (pen. ot 11.12.2020.) «O6
YTBEPXKICHUH (heiepabHOTO TOCYAAPCTBEHHOr0 00pa30BaTENIbHOTO CTaHJApTa CpeaHero (TOJHOTO)
obmero oopazoBanusy» (3aperucrpupoBano B Muntocte Poccun 07.06.2012 Ne24480).

[TporpamMma o6mieoOpazoBaTenbHON y4eOHON MTUCHUIUIMHBI «MareMaTuka» MpeaHa3HaueHa Js
U3YYEHHUS B NMPOQPECCHOHANBHBIX 00pa30BaTEIbHBIX OPTraHU3ALMSIX, PEeATH3YIOIUX 00pa30BaTEIbHYIO
nporpaMMy cpegHero oOmiero oOpa3oBaHHS B Ipelenax OCBOCHHMS NPOTrpaMMbl MOJITOTOBKH
crenanuctoB cpeaHero 3BeHa (IIIICC3) na 6aze 0CHOBHOTO 00IIEro 0Opa3oBaHUS MPH MOIATOTOBKE
CHELHUATNCTOB CPETHETO 3BEHA.

[Iporpamma paspaborana Ha ocHoBe TpeOoBanuit PI'OC cpemnero oOmiero oOpa3oBaHUS,
NPEIbSBISEMBIX K CTPYKType, COICPX)AHUIO U pe3ydbTaTaM OCBOCHHS YYE€OHOW JHCIUTUIMHBI
«MaremaTuka», ¥ C Y4eTOM METOAMYECKUX PEKOMEHIAIMH M0 peaju3alli CPeaHEro o0Iero
o0pa3oBaHUs B Mpe/eiax OCBOSHHS 00pa30BaTENbHOW MPOTPaMMBI CpPEIHEro MpodecCHOHATBLHOTO
obOpaszoBanusi Ha 0aze OocHOBHOro oomero ooOpazoBanusi (ITucemo MmunHnpocBemenus Poccuu ot
14.04.2021 3a Ne 05-401), Konuenuuu npernonaBanusi o011eo0pa3oBaTebHBIX JTUCIUILIMH C YYE€TOM
Mpo)eCCHOHAIBHONW ~ HAMPAaBIICHHOCTH MPOTPaMM  CpelHero mpodeccHoHalbHOTO  00pa3oBaHMs,
peann3yeMbIX Ha 0a3e OCHOBHOTO o0miero oopazoBanus (pacrnopsbkeHne Munnpocseuenus Poccun ot
30.04.2021 NeP-98) u mnpumepHOW mporpaMMmbl 0O0IIe00pa30BaTeIbHON Y4EOHON TUCIHILTUHBI
«MaremaTuka» Ji1si mpoeCCHOHATBHBIX 00pa30BaTEIbHBIX OPraHU3aALNMT.

[Tporpamma yueOHOM TUCHMITIIMHBI «MaTeMaThKay sIBISETCSl OCHOBOM JUIs pa3paboTKu pabounx
nporpaMM, B KOTOpPbIX MpodeccHOHaNbHbIE O0pa3oBaTeNbHBIE OpraHU3allid, peaTu3ylolIe
o0pa3oBaTenbHYIO MPOrpamMMy CpeHero odmero oobpazoBanus B npeaenax ocoenus [IIICC3 Ha 6aze
OCHOBHOTO 00IIero 00pa30BaHUs, YTOUHSIOT COJIepKaHuEe y4eOHOro Marepuasna, Mocjiae10BaTeIbHOCTh
€ro M3y4YeHHs, pacrpeaesieHue y9eOHbIX YacOB, BUIBI CAMOCTOATEIBHBIX Pab0T, TEMATHKY TBOPUYECKUX
3amanuii (pedepaToB, JOKIANA0B, UHAUBUAYAIBHBIX MPOEKTOB U T. I1.), YIUTHIBAS CICIU(PUKY TPOTPaMM
MOJTOTOBKA  KBANU(UIIMPOBAHHBIX pa0OuYMX, CIYXKAlUX W CICIHATUCTOB CPEIHErO 3BEHA,
ocBanBaeMo Mpodeccuu WK CHeUalIbHOCTH.

[IporpaMMa MOXET HCIOIB30BATHCS JPYTUMH MPOPECCHOHAIBHBIMU  00pa30BaTEIbHBIMU
OpraHU3aIMsIMHU, PEATH3YIONIMMHA 00pa30BaTEIbHYI0 MPOTPaMMYy CpPEIHETro o0Imero oOpa3oBaHUs B
npeznenax ocsoerus [IIICC3 na 6a3e 0ocHOBHOTO 0011I€T0 00pa30BaHMSL.

1.2 MecTo y4eOHO# AUCHUIJIMHBI B CTPYKTYPe OCHOBHOI NMPo(eCCHOHATbHOM

o0pa3oBaTeIbHON MPOrpaMMBbI

Pabouas mporpamma peanusyercss B mpeaenax ocBoenus OIIOIT CIIO nHa 6a3e OCHOBHOTO
obmrero oOpa3zoBanus ¢ noiaydeHueM cpeanero oodmiero oopazosanus (I[ITICC3/TIIIKPC) u nzy4aercs B
0011e00pa3oBaTeTbHOM LUKIIC.

Jlannas yueOHas JOuCHMIUIMHA BXOOUT B coctaB OOmuX ydeOHBIX  JTUCHUIUIMH
obmmeobpazosarenproro nukia [IIICC3/TIIIKPC u u3y4aercs Ha (6a30BOM) ypOBHE.

1.3. Heaun m 3a7aun y4eOHOM JMCHMIUIMHBI — TPeOOBaHUS K pe3yJabTaTam

OCBOCHUSA YUeOHOM TMCIUTIIUHBI:
PabGouast mporpamma ydeOHOW IUCHUIIMHBI OPUEHTHPOBAHA HAa JIOCTHDXKCHHE CIEAYIOIINX
enei:



1. i obecrieueHne CHOPMUPOBAHHOCTH TMPEJACTABICHUNW O COIMAIBHBIX, KYJbTYPHBIX U |
| MCTOPHYECKHX (aKTOpaX CTAHOBJICHHS MaTeMaTnkw; |
2. | oOecriedenre CHOPMUPOBAHHOCTH JIOTHYECKOTO, aITOPUTMHUYECKOrO M MAaTEeMaTHUECKOIO |
UMBIIUIGHWS; |
3. obecrieueHrne cHOPMUPOBAHHOCTH YMEHUM NMPUMEHSTH TOJYUYCHHBIC 3HAHHUS TPH pPEIICHUU
| pasmMUHBIX 3ajaw; |
4. | obecreueHne chOPMUPOBAHHOCTH  TPEJCTAaBICHWA O  MaTeMaTHKe KakK  YacTd '

00111€4eTIOBEYECKON KYJIBTYphl, YHUBEPCAILHOM f3BIKE€ HAyKH, MO3BOJISIOLIEM ONHCHIBATH U
| U3y4aTh peajbHbIC TPOIECCHI U SBICHMUS. !

OcBoenne copaepkaHusi y4eOHOW IOUCHMIUIMHBI «MaremaTnkay oOecneyrBaeT JOCTH)KEHUE
CTYJEHTaMH CJIEIYIOUINX PEe3yIbTaTOB:

U O X
c(OpPMUPOBAHHOCTh MPEACTAaBICHUI O MaTeMaTHKE KaK YHUBEPCAJbHOM S3bIKE HAYKH,
CpCACTBC MOACIINPOBAHUSA SIBJICHUM 1 MponeccoB, UACIAX U MCTOAAX MATCMATHUKH,

MOHMMAaHWE  3HAYUMOCTM  MaTeMaTUKH  JUIsi ~ HAay4yHO-TEXHUMYECKOro  Iporpecca,
c(OPMHPOBAHHOCTH OTHOIIECHUS K MaTeMaTHKe KaK K 4acTH OOIIeYeIOBEUECKOW KYJIbTYpPbI
yepe3 3HAKOMCTBO € UCTOPUEH pa3BUTHUSI MATEMATHUKH, SBOJTIOIMEN MAaTEMaTHUECKUX UIEH;
pa3BUTHE JIOTUYECKOTO MBIIUICHHS, MPOCTPAHCTBEHHOTO BOOOPAXKEHUs, ANTOPUTMUYECKON
KyIbTYpbl, KPUTHYHOCTH MBIIIJIEHUS Ha YpOBHe, HeoOXomumMoMm Juisi  Oyaymieit
_POQeCCHOHANLHOM ACSTENEHOCTH, U MIPOJIOIUKEHNS 00pa3OBaHMs 1 CAMOOOPAsOBAHMA;
OBJIaJICHE MaTEeMaTUYECKUMHU 3HAHUSIMU M YMEHHUSIMHU, HEOOXOJAMMBIMH B IOBCEIHEBHOM
JKU3HHU, ]I OCBOCHUA CMCIKHBIX CCTCCTBCHHO - HAYYHBIX JUCHUINUIMH W JUCHUILIINH
PO ECCHOHANIPHOTO IHKIA, JUIS TOJydeHUs OoOpa3oBaHUS B 00JIACTAX, HE TPEOYIOIIHMX
yrIyOJIeHHON MaTeMaTu4ecKoi MOATrOTOBKY;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHHIO, B TOM WYHCJIE CaMOOOpa30BaHWIO, HA !
NPOTSDKCHUM BCEil XKM3HH; CO3HATEIBHOE OTHOIICHHE K HEIPEPHIBHOMY 0OPa3OBAHMIO KAK |
YCIIOBHUIO YCIIEIIHOM MpodeccuoHaNbHON 1 00IIECTBEHHON EeATENbHOCTH; i
TOTOBHOCTb M  CIIOCOOHOCTb K CaMOCTOSITENIbHOM TBOPYECKOW W  OTBETCTBEHHOM
JeSITeNIbHOCTH,

FOTOBHOCTh K  KOJUIGKTHBHOH  paboTe, COTPYAHHYECTBY CO  CBEPCTHHKAMH B |
o0pa3oBaTenbHON, OOIIECTBEHHO TMOJE3HOW, Y4eOHO-HUCCIIEIOBATELCKOM, NPOEKTHOW H |
JOPYTUX BUAAX AEITEIbHOCTH; i
OTHOILICHHE K MPO(ECCHOHATBHON NEesATeTbHOCTH KaK BO3MOXXHOCTH Y4YacTHS B pEIICHUH
JIMYHBIX, OOLIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIIEHAIMOHATLHBIX MPOOIIEM;

e b

| YMEHUE CaMOCTOSITEIbHO OIpPENEATh ILeU JACSITEIbHOCTH W COCTaBIATh  IUIAHBI |
ineﬂTenLHocm; CaMOCTOATENIBHO  OCYIIECTBIISATh, KOHTPOJHUPOBATH U KOppeKTI/IpOBaTbi
| IeSITEJIBHOCTD; HMCIOJIb30BaTh BCE BO3MOXKHBIE PECYPChl ISl JOCTHXKEHHS IMOCTaBICHHBIX !
1eel W peanu3anuy IJIaHOB JEATEILHOCTH; BEIOMPATh YCHENIHBIE CTPATETHH B Pa3IMUHBIX
| CHTYyaIHsX; i
| YMEHHE TMPOAYKTHBHO OOIIAThCSI M B3aMMOJICUCTBOBATH B TMPOIECCE COBMECTHOM !
ineﬂTenbﬂocm, YUUTHIBATh MO3UIUU JPYTHMX YYaCTHUKOB JI€ATEIIbHOCTH, 3(bq)eKTHBHo§
| paspewiath KOHQUMKT®L, |
BIIQJICHUEC HAaBBIKAMH  II0O3HABATEIbHOW, Y4EOHO-HCCIENOBATENbCKOM W TPOCKTHOM
NESATEIPHOCTH, HaBbIKAMH pa3pelIeHus TPoOJIeM; CIOCOOHOCTh U TOTOBHOCTh K
CaMOCTOATENIbHOMY TIOMCKY METOJIOB PEIICHUS MNPaKTUYECKUX 3a/ay, MPUMEHEHUIO
Pa3IMYHBIX METOJIOB MO3HAHMUS;

TOTOBHOCTh W CHOCOOHOCTh K CaMOCTOSITENBHOW WH(GOPMAIMOHHO-TIO3HABATEIHLHOM
NeSTeTbHOCTH, BKJIIOYasi YMEHHUE OPUEHTUPOBATHCSA B PA3TMYHBIX UCTOYHUKAX HH(POPMAIIHH,
KPUTHUYECKH OIICHHBATh U HMHTEPIPETUPOBATH HMHPOPMAIUIO, MOJIYIaeMYyI0 H3 Pa3IUYHbBIX
HCTOYHUKOB;



BIIaJICHHE S3BIKOBBIMU CPEJICTBAMH: YMEHHUE SCHO, JIOTHYHO M TOYHO M3JaraTb CBOKO TOUKY
3pEHMs, MCTIOJIb30BATh a/IEKBATHBIE A3BIKOBBIE CPEJICTBA;

| BJIaJIcCHHE HABBIKAMH TTO3HABATEILHON PEQIIEKCUH KaK OCO3HAHMUS COBEPINAEMBIX JEHCTBHH U |
| MBIC/IATENBHEIX [IPOLECCOB, WX PE3yIbTATOB W OCHOBAHMii, IDAHHI[ CBOCTO 3HAHHS H |
| HE3HAHWsI, HOBBIX TI03HABATENBHBIX 3a/1a49 M CPEJICTB IS X JIOCTHKEHHS; i
| IIeJIEyCTPEMIIEHHOCTh B TIOMCKAaX M NMPHMHATHM PENIEHUH, COOOPa3HTENbHOCTh M HHTYULIHS, |
| PasBUTOCTh MPOCTPAHCTBEHHBIX MPEICTABICHMIL; CIIOCOOHOCTh BOCIPHHHMATH KPacoTy H |
| TADMOHMIO MUDa,; 5

c)OPMHPOBAHHOCTH MPEACTABICHNN O MaTeMaTHKe KaK YaCTH MHPOBOH KyIbTYPBI H MECTE !
MaTeMaTHKU B COBPEMEHHON IUBWIN3ALMH, CIIOCOOAX OMMCAHUS SBJICHUIH PEaTbHOTO MHpA |
Ha MaTEMATUYECKOM SI3BIKE; 5
c)OPMHPOBAHHOCTh MPEACTABICHAH O MATEMAaTHYECKMX IOHATHAX KaK BaKHEHITHX |
MaTEMaTUYECKUX MOJEIAX, IO3BOJISIIOLNIMX OIMCHIBAaTh W H3y4aTh Pas3HbIC IIPOLECCHl H |
SIBJICHUS, 5

10.

11.
12.

BJIAAICHUC MCTOAAaMHU JOKa3aTCIILCTB U AJITOPUTMOB PCIICHHA, YMCHUC HX HpI/IMeHHTb,i
MIPOBOANTH JTOKA3aTEIbHbBIE PACCYKICHHS B XO/€ PEIlICHUs 3a1ay; !
BJIAACHUC CTAHAAPTHBIMU MNPUCMAMU PCHICHHUA PallUOHAJIBHBIX W HUPPALUOHAJIBHLIX,
MOKAa3aTeIbHBIX, CTENIEHHBIX, TPUTOHOMETPUUYECKIX YpPaBHEHHUU M HEPABEHCTB, UX CHCTEM;
HCIOJIb30OBAHUEC TOTOBBIX KOMIIBIOTCPHBIX IIpOorpamm, B TOM UYHUCIC [JIA IIOUCKaAa NYTH
pEIIeHNs U WLTIOCTPALUY PEllIeHUs] ypaBHEHUI 1 HEPaBEHCTB;

c(OPMHPOBAHHOCTH TPEACTABICHUN 00 OCHOBHBIX MOHATUSAX MATEeMaTHUYECKOTo aHaln3a U
UX CBOICTBax, BJIaJIcHUE YMEHHUEM XapaKTepHU30BaTh MOBeleHUE (YHKIMHA, HCIOIb30BAHUE |
MOJIYUYCHHBIX 3HaHUUI IJId OIMUCAHUSA U aHAJIM3a PCAJIbHBIX BaBHCHMOCTeﬁ; E
BJIQ/ICHUE OCHOBHBIMU TMOHSTHUSIMH O IUIOCKMX M TPOCTPAHCTBEHHBIX TI'€OMETPUYECKUX
_urypax, uX OCHOBHBIX CBOMCTBAX;
c(OpMUPOBAHHOCTh YMEHHMSI PACIIO3HABATh F'€OMETpUUECKe (PUTYphl HAa YepTekKax, MOJIEIIX
U B pEaJbHOM MHpE; MPUMEHEHHE M3yYCHHBIX CBOICTB reoMeTpuyeckux ¢uryp u dopmyn
AU PCIICHAA TCOMCTPUICCKUX 3a/at U 3a/1at € IPAKTUYCCKUM CONCPIKaHUeM,
c(OpPMUPOBAHHOCTH MPEACTABIECHUN O MpOLIecCaX U SBJICHUAX, UMEIOIIUX BEPOSTHOCTHBIN
XapaKkTep, CTATUCTUUYCCKHUX 3aKOHOMCPHOCTAX B PpCalbHOM MHPC, OCHOBHBLIX ITOHATUAX
AJIEMEHTApPHOW TEOPUM BEPOATHOCTEH; YMEHHMI HaxOAUTh U OILICHUBATh BEPOSTHOCTHU
HACTYIUICHUsI COOBITUH B  MPOCTEMIIMX TMPAKTHYECKUX CHUTYyallUIX M  OCHOBHBIE
XapaKTePUCTUKU CIIy4allHbIX BEJIMYUH;

13.

14.

15.
16.

17.

18.

1.4. PexoMeHnayeMoe KOJMYECTBO YacOB HAa OCBOeHHE padoyell MpPoOrpamMmbl
yueOHOM TUCHUIJIMHBI:

110 CIELUAIBHOCTH | 44.02.04 | | CrenagbHOE JIOIIKOJIBHOE 00pa30BaHue |

BCEr0 4YacoB 234 B TOM YHUCIIE

MaKCUMaJIbHOW Y4eOHOW Harpy3Ku 00yJaroIierocs 234 4acoB, B TOM YHUCJE

00s13aTeNIbHON ayTUTOPHOM yueOHOI Harpy3Ku 00y4aromerocs 156 4acoB,

CaMOCTOSITEIbHON PabO0ThI 00yYarOIIeTrocs 78 YacoB.




2. CTPYKTYPA U IPUMEPHOE COJIEP)KAHUE YUEBHOM

JUCHMILIAHBI

2.1. O0bem y4eOHOM TUCHMIIIMHBI U BUAbI Y4e0HOI1 padoThl

Ne Bux yuyeOHoit padoThI O0bem
4acoB
1 MaxkcuManbHas yueOHas Harpy3ka (Bcero) 234
2 O0s13aTenbHas ayIuTOpHasl yuebHasi Harpy3ka (Bcero) 156
B TOM YHCJIE:
2.1 JIEKIIUA 40
2.2 | OpaKTUYECKUE 3aHATUS 110
2.3 | KOHTPOJIbHBIE pabOTHI 6
3 | CamocrostennHas pabora o6yqaromerocs (Bcero) 78
B TOM YHCJIE:
3.1 | MHOUBUYaJIbHBIA UCCIIEI0BATEIbCKUI MPOEKT *
Hrorosas arrecrauus B popme HK3aMeEH,
2 ceMeCTp
Hroro 234




2.2. IllpumMepHBIH TEMATHYECKHUI IVIAH U COAEPKAHUE YIeOHOM IUCIUTIIUHBI

OVY]1.04 MatemaTuka
Homep pa3snenos HaumenoBanue pa3aesioB 1 TeM Obnem | VYposenn
U TeM Conep:xanue y4eOHOro MaTepHuaJia; HacoB | ycBOeHMH
JabopaTopHbie padoThl U NPAKTHYECKUE 3aHATHS;
caMoCTOsITeJIbHAsI padoTa 00y4ar0IMXxcs.
1 2 3 4

Tema 1. PasBuTne noHATHS 0 YHCIE. 7
ConeprxkaHre yaeOHOTO MaTepraa 3
1 Ilenpie 1 parmoHaTBHEIC YHCA. 1 2
2 JlelicTBUTEILHBIE YHCIIA. 1 2
3 Kommnnekchslie uncna. 1 1
CeMuHapckue u 4
MPaKTUYECKHE JlelicTBUTENLHBIE YHUCIIA. 3 2
paboThI KoMIuiekcHbI€e 9ncna. 1 2
CamocTosTenpHas [TpubnmxenHsle Berancnenus. [IpubmmkenHoe 3HaueHHe 6 2
pabota BEJIMYMHBI U TIOTPEITHOCTH NPUOIIKEHUN
00yJarmuxcs
Tema 2. Kopuu, cTenenu, Jjorapupmbl 1 PyHKIHH. 34
Conepkanue ya4eOHOTO MaTepuaia 6
1 KopHu HaTypanpHOM CTENEHU U3 YHCa U UX CBOMCTBA. 1 3
2 CTereHb ¢ parmoHaAbHBIMY U IEHCTBUTEIBLHBIM ITOKA3aTEIISIM. 1 3
3 Oyuknuu. CroiicTBa QYHKIHI U UX IPpadUKH. 1 2
4 B3anmuo 00paTHbIe HYHKIMH 1 2
5 PaBHOCHIIBHBIE ypaBHEHMS H HEPABEHCTBA 1 2
6 Jlorapudm. Jlorapudm uncaa. OcHOBHOE JOrapruPMUIECKOE TOKIECTBO. 1 2
CeMmuHApPCKHE U 26
MPaKTUYECKHUE KopHu HaTypanbHOU CTETIEHU U3 YUCIIa U UX CBOMCTBA. 1 2
paboThI CTeneHb ¢ palMOHATbHBIMUA U IEHCTBUTEIBHBIM IMOKA3aTEIISIM. 2 2

[IpeoOpazoBanue anre0pandecKUX BBIPAKEHUH. 2 2

Oynknuu. ColicTBa GyHKUUH 1 ux rpadukn. CTeneHHas, 5 2

HoKa3artenbHasi, jJorapudmuueckas pyHKIMU, UX CBOMCTBA U

rpa¢uku. BzanmHo oOpaTHbIe QyHKINH.

PaBHOCUIIBHBIE ypaBHEHHS U HEPABEHCTBA. MppannoHanbHbIe 7 2

ypaBHeHus1. [lokazaTenbHble ypaBHEHUS U HEPABEHCTRA.

Jlorapudm. Jlorapudm gucina. OCHOBHOE jorapupMUIECKOe 1 2

TOKJIECTBO.

CaoiicTB norapudma 1 2

Jlecsatuanble U HaTYpanbHbIe Jorapudmel. [IpaBuna neficTeuii ¢ 1 2

norapugmamu. Ilepexos K HOBOMY OCHOBAHHIO.

[TpeoOpa3oBanue JlorapupMUUECKUX BBIPAKECHUH. 2 2

Jlorapudmuyeckne ypaBHEeHHS U HEPABEHCTBA. 4 2
KontponbHbie paboThl 2 2
CamocrosTenpHast N3mepenne Benmmuud. Pazsutue morsaTus pyHKIuu. O 16 2
pabora MIPOUCXOKICHUH TEPMUHOB U 0003HaueHMiA. 13 ucropun
o0yJaromuxcs sorapugmMoB

Cnoxnas Qyukuus. HesiBHOe 3a1anme QyHKIUH.

MOHOTOHHOCTD (yHKIHH. HenpepbhIBHOCTD YHKITUH.
Tema 3. IIpsiMble H JIOCKOCTH B NPOCTPAHCTBE 11
Conepkanre yu4eOHOTO MaTepuaia 5
1 HavanpHble MOHATHS CTEPEOMETPHUH 1 2
2 B3anMHOe pacronoxeHue IByX MPsSMBIX B IIPOCTPAHCTBE. 1 2
3 [TapamrensHOCTH PSMOH M TIOCKOCTH. [lapamieTsHOCTD MITOCKOCTEH. 1 2
4 [lepneHUKyISIpHOCTH NPSMON U IITIOCKOCTH. 1 2
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5 | JIByrpanHsIii yroi. IlepneHIUKyYISIpHOCTD INIOCKOCTEH. 1 2
CeMmuHApPCKHE U 6
MPaKTUYECKHE [TapannensHOCTH NIpsAMOM U TII0OCKOCTH. [lapamienbHOCTh 1 2
paboThI MJIOCKOCTEM.
[lepnienauKynsp U HaKIOHHAs. YTOI MEXAy NPsAMOH 1 2 2
IUVIOCKOCTBIO.
JByrpanusiii yromu. [lepreHnuKysIpHOCTE TUIOCKOCTEH. 1 2
N300pakeHne NpoCcTpaHCTBEHHBIX (QUTYP. 1 2
Pemenue 3agau 1 2
CamocTosTenpHas [TapannensHast mpoekuus TOYKH, TUHUM. CBOWMCTBA MapayienbHON 5 2
pabora MIPOCKITHH.
Tema 4. OCHOBBI TPMTOHOMETPUH 22
Conepikanue yu4eOHOTO MaTepuaia 4
1 Pannannas mepa yria. [ToBopoT Touku BOKpyT Hauana koopauHat. CHHYC, 1 3
KOCHHYC, TAHI'€HC U KOTAHI'€HC YHca.
2 [Ipocreiimye TPUTOHOMETPUICCKHE YPABHCHHUS. 1 2
3 Ob6nacte ompeneneHuss U MHOXKECTBO 3HAYCHUI TPUTOHOMETPUYECKUX (DYHKIIHH. 1 2
YeTHOCTh, HEUYETHOCTD, IEPUOTUIHOCTH TPUTOHOMETPUIECKUX (YHKIHI.
4 OOpaTHBIEC TPUTOHOMETPHUYCCKUE (PYHKIINU. 1 2
CeMmuHApCKHE U 17
MPaKTUIECKUE Pagnannast mepa yria. [ToBopoT Touku BOKpYT Hayajia KOOpAHUHAT. 1 2
paboThI CuHyc, KOCUHYC, TAHT'€HC U KOTAHT'€HC YHCIa.
OCHOBHBIC TPUTOHOMETPHUICCKHE TOXKIeCTBA. DOPMYITBI 2 1
[IPUBEACHUS
Dopmynsl crokeHus. CHHyC, KOCHHYC ABOWHOTO yria 2 2
@dopMyIel HOTOBUHHOTO yria. [IpeoObpa3zoBanue cyMMBI 2 2
TPUTOHOMETPHUYECKUX (YHKIMI B IPOU3BEICHHE U HA000POT
[IpeobpazoBaHme MPOCTCUITUX TPUTOHOMETPHUECKHUX BBIPAKECHUH 1 2
Pemenne mpocTeMImx TpPUTOHOMETPUUECKUX YPaBHEHUI 3 2
[Ipocreiimine TPUrOHOMETPHUYECKUE HEPABEHCTBA. 1 2
CaoiictBa pynkimu y = Cos x u e€ rpaduk. 2 2
CpoiictBa pyukiuu y = Sin x u €€ rpadux. 2 2
CBoiicTBa PyHKIUHU ¥ = 12 x U €€ rpaduK. 1 2
KonTtponbHbie paboThl 1 2
CamocTosTenpHas O mpoUCX0KACHUH eAUHULL YTII0B. OO UCTOPUU TPUTOHOMETPHUH. 10 2,3
pabora Ilapmonnyeckue konedanus. [lepuoguueckue GyHKIMH.
00yJaronuxcs
Tema 5. JJIeMeHThI KOMONHATOPHKH 6
Conepkanre yu4eOHOTO MaTepuaia 1
1 OcHOBHBIC TIOHATHS KOMOWMHATOPWKH. 3agadyd Ha ITOJCYET YUCIa Pa3MeEIcHHH, 1 2
MepeCTaHOBOK, COYETaHUH.
CeMuHapckue u 5
MPaKTUYECKHE 3ajaun Ha NOJCYET YMCIIA Pa3MEIlleHHI, IEPECTaHOBOK, COYETaHUM. 1 2
paboThI Pemenue 3anau Ha nepe®op BapHaHTOB. 2 2
dopmyina buHoMma HetoToHa. CBoMcTBA OMHOMHHAIBHBIX 2 2
kodpurmenToB. Tpeyrompuuk [lackans.
Tema 6. KoopanHaTsl H BeKTOpHI 10
Conepkanue yu4eOHOTO MaTepuaia 2
1 [IpssmoyronbHast (mexkapToBa) CHUCTEMa KOOPAWHAT B TpocTpaHcTBe. Dopmyna 1 2
PacCTOSIHUSL MKy JBYMs TOUKaMH. Y paBHEHHUS cepbl, IFIOCKOCTH U IPSIMOH.
2 Bextopsl. Mopayne Bektopa. PaBeHcTBO BekTOpoB. ClOXKEHHE BEKTOPOB. 1 2
YMHOKeHHe BEKTOpa Ha uncio. Pa3noxeHne BeKTopa 1o HallpaBJICHUSIM.
CemuHApCKHE U 7
MIPaKTHYECKHE dopMyIa pacCTOSHHS MEXKITy IBYMs TOUKaMH. Y paBHEHUS cepsl, 1 1
paboThI IJIOCKOCTH U TIPSIMOI.
VYron Mexnay nByms BekTopamu. [Ipoekuns BekTopa Ha OCh. 1 1

KoopauHatsl BekTOpa.




CkansgipHoe Npou3BEACHUS BEKTOPOB. 2 2
Pemenue 3agau 3 2
KoHnTtponbsHas pabota 1 2
Tema 7. MHOrorpaHHHKH 11
Copepxanne yueOHOTO MaTepuana 4
1 Bepmunesl, pedpa, rpaHi MHOTOrpaHHUKa. Pa3sepTka. MHOTOrpaHHBIE YTJIbI. 1 2
Bplnykiible MHOTOIpaHHUKU.
2 [Tpusma. [Ipssmast 1 HaKITOHHAS PU3MaA 1 2
3 [Mapannenenunen. [Ipsmoyronsublii napaenenunen. Kyo. 1 2
4 IMupamupa. IlpaBuiibHas nupamuaa. YceueHHas nupaMuaa. TeTpasap. 1 2
CeMmuHApCKHE U 7
MPaKTUYECKHE [Tpusma. [Ipsimasi M HAKJIOHHASI IPU3MaA 2 2
paboThI [Mapannenenunen. [Ipsmoyronsublii napaenenunen. Kyo. 1 2
[Mupamupa. [IpaBunibHas nupamuaa. Y ceueHHas MUpaMHa. 2 2
Tertpasp.
CeueHnnss MHOTOTPaHHUKOB. lIpemcraBieHHEe O TMPaBHIBHBIX 2 2
MHOTOIpPaHHUKAX
CamocTosTenpHas Cummerpus B KyOe, B TapajulesenuIe e, B Ipu3Me U TUpaMHu/e. 4 2
pabora
00y4armuxcs
Tema 8. Havaja MmaTeMaTH4eCKOro aHaIM3a 24
Coneprkanre yu4eOHOTO MaTepuaia 6
1 [ocnenoBarensHOCTH. CHIOCOOBI 33/1aHUS U CBOMCTBA YHUCIOBBIX 1 2
rocienoBatenbHocTel. CyMMHpPOBAaHHE MTOCIEIOBATEIFHOCTEH. becKoHeTHO
yOBIBaroIasi reoMeTpryecKas NPOrPeccHsi U ee CyMMa.
2 [IpousBoanas. [Tonstue o mponsBonHON GyHKINH. DU3HMYECKUNA CMBICIT 2 1
npousBoaHOM. [IpaBuiia BEIYMCIIEHUS] TPOU3BOIHBIX.
3 ['eomeTpudecknii CMBICT TPOM3BOTHOW. YpaBHEHHE KacaTelIbHOW K Tpaduky 1 1
(GyHKINH.
4 [TpuMeHeHne NPOU3BOTHON K HCCIEA0BaHHI0 (DYHKIUH U IOCTPOCHUIO rPaduKOB. 1 2
5 IlepBooOpa3Has U MHTETPall. 1 2
CeMmuHApPCKHE U 17
MPaKTUIECKUE Brruncnenne mpeienoB Nocie10BaTeIbHOCTE. 1 2
paboThI [IpaBuna BeruucIeHUs NTpou3BOIHON. IIpoN3BOIHBIE OCHOBHBIX 6 2
areMeHTapHbIX QyHKIHMNA. HaxoxaeHne ckopocTu Ajis mpoliecca,
3aJ1aHHOTO (hOPMYJIOH U rpahuKOM.
IIpousBoaHast caoxHas QyHKINH. 2 2
I'eomeTpuyeckuii cMbIc NPOU3BOJHON. Y paBHEHHE KacaTelIbHOM K 1 2
rpaduKy QyHKLIUH.
[IpuMeHeHne MPOU3BOIHOM K NCCIICA0BAHNIO (DYHKIUH 1 4 2
TTOCTPOEHHIO TPa(PUKOB.
[lepBooOpazHas ¥ MHTETpal. 1 2
[IpuMmeHeHue onpeneneHHoro HHTerpana s HaX oK ACHUS 2 2
IJIoIaau KpuBoJdruHeHou Tpanenuu. ®opmyna HeroToHa-
JletiOnuna.
KonrtponbHas pabota 1 1
CamocTosTenpHas Bropas npousBogHasi, ee reOMETpHUYECKHA U (PU3NIECKUN CMBICI. 10 2
pabora [IpousBoanast ciaoxHON GyHKIMU. [1agkocTh QyHKIIHU
oOyyaromuxcst W3 ucropun nuddepeHnnanbHOro HCYUCICHUSI.
Tema 9. TeJia ¥ MOBEPXHOCTH BpaleHHUs 5
Copepxanne yueOHOTO MaTepuana 2
1 IunmuHIp U KOHYC. 1 1,2
2 IITap u cdepa, UX CeUCHHUS. 1 2
CeMuHapckue u 3
MPaKTUIECKUE unuHap u KoHyC. 2 2
paboThl [Tap u cepa, X ceyeHusl. 1 2
Tema 10. HN3mepeHusi B reoMeTpuu 8
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Copepxanne yueOHOTO MaTepuana 3
1 O0beM u ero nusMmepenue. Murerpaipaas GopMyia oobema. 1 2
®DopMyIel 00beMa TUPAMHIIEI B KoHyca. DOopMyITsI IITOMAIH TOBEPXHOCTEH 1 2
IWIMH]PA U KOHYCA.
3 dopmysel 00beMa Iapa u mIomanu chepsl. 1 2
CeMmuHApPCKHE U 5
MIPaKTHYECKHE ®opMmyel 00beMa Kyda, IPSAMOYTOJIEHOTO TTapalijIeNIeIIIIe 1a, 2 2
padoTHI TIPU3MBI, IIWITHHADPA.
dopmynel 00beMa MUpaMuIbl U KoHyca. DopMyIbl IIOIAIH 1 2
MMOBEPXHOCTEH NWIMHPA U KOHYCA.
dopmysiel 00beMa I1apa ¥ NI CQEpBI. 1 2
Pemenue 3amau. 1 2,3
CamocrosiTenbHast [Momobue ten. OTHONICHUS TUIOMIANCH MOBEPXHOCTEH M 00BEMOB 4 2
pabota MOJ00HBIX TE.
00y4arnuxcs
Tema 11. YpaBHeHHs U HEPABEHCTBA. 6
Conepxkanue yu4eOHOTO MaTepuaia 1
1 | PaBHOCHJIBHOCTD CHCTEM ypaBHEHHM 1 2
CeMuHapckue u 4
MIPaKTHYCCKHE CucreMbl ypaBHCHAN 1 2
paboThI HppanpoHansHBIE HEpaBEHCTBA. 2 2
CucreMbl HEPaBEHCTB. 1 2
KontponbHbie paboThl 1 2
CamocrosTenpHast Pemenne cuctem ypaBHeHui o nmpaBmity Kpamepa. 13 2
pabora Pemenue cucrem ypaBHeHuit merogom ['aycca.
o0yJaronumxcs
Tema 12. JJIeMeHTBI TEOPHH BEPOATHOCTEH. JJIeMeHThI MaTeMaTH4YeCKOM 7
CTATHCTUKH
ConeprkaHrue yaeOHOTO MaTepraa 3
1 CoObITHE, BepOsSTHOCTH COObITHS. [IOHATHE O HE3aBHCHUMOCTH COOBITHH. 1 2
2 [onsTe 0 He3aBUCUMOCTH cOOBITH. JlMCKpeTHas ciydaiiHas BEJIMUKHA, 3aKOH €€ 1 1
pacnpenenenus. YucaoBble XapaKTEPUCTUKU TUCKPETHOM CiiydyalHON BEJIMYMHBI.
3 UucnoBble XapaKTePUCTHUKU JUCKPETHOU CIIyJalHOW BETMIUHBL. 1 1
CeMuHapckue u 4
MPaKTUYECKHE Pelienue 3a1a4 Ha CI0’KEHUE U YMHOXEHUE BEPOIATHOCTEI. 2 2
paboTsI Pemenwne 3aa4 Ha ciry4yaifHble COOBITHS M UX BEPOSITHOCTH. 2 2
[ToBTOpEHME 5 2,3
CamocrosiTenbHas [TonsiTre o 3aKOHE OONBITNX YHUCEN. 10 2
pabota [IpencraBienne qaHHBIX (TaONMILIBI, TUATPaMMBI, TPadUKN).
o0yJaromuxcs [NonsiTre 0 3ajauax MaTEMaTHYECKON CTATUCTHUKH.
Bcero 234
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3.1.1
3.1.2

3. YCJIOBUSA PEAJIU3AIIUU YYEBHOU JUCIHUILIUHBI

3.1. TpeboBaHusi K MUHUMAJIbHOMY
MaTepHaJIbHO-TEXHNYECKOMY 00ecre4YeHUuIo

y4aeOHOTro KabuHEeTa No 99, xabuHeT MaTeMaTUKH

Peanuzarus pabodeit mporpaMMbl yaeOHOHN AUCIUIUITMHBI TPEANIOIAraeT HaTnIue

naGopaTtopuu UHPOPMATUKU U MH()OPMAITMOHHO-KOMMYHHKAIIMOHHBIX

TEXHOJIOTHI;

3aja ouobIHoTeKa;

YUTAJIBHBIN 3aJ1 C BEIXOJIOM B ceTh IHTEpHET.

3.2 O6opynoBaHue yueOHOro KabMHeTa M padbo4Yux MeCcT KaOMHeTAa

HanMeHOBaHHA 00HEKTOB H CPEACTB MAaTePHATbHO-TEXHHYECKOT 0
odecneyeHNs

IMpumeyanus

Oo0opynoBanue y4eOHOro kabmHera

paboure MecTa 1o KOJIMYECTBY 00yJaronuxcsi — He MeHee 25

pabouee MeCTO penogaBaTess

JOCcKa 151 MeJia

+ |+ |+

pasABUKHAA ICMOHCTpAIMOHHAA CUCTCMA,

ITeyaTHBIE MOCOOH S

Temarnueckue Tabmaupl: Anredpa — 10mT. (M0 OCHOBHBIM TEMaM)

Temarnueckue Tabmuipl: ['eomerpus — 12mT. (M0 OCHOBHBIM TEMaM)

JMaKTHYeCKne MaTeprabl: (CaMOCTOATENIbHBIE U IPOBEPOYHBIE pabOTHI 110
OCHOBHBIM T€MaM Kypca)

HOpreTI)I BbIJAOIUXCSA MaTEMATUKOB

CxeMbl IO OCHOBHBIM pa3fiesiaM KypCcoB

JlnarpamMmel u rpaduku

ATacel

TexHnueckue cpeacTsa 00y4eHHs

HanmenoBanus 00beKTOB M CPEICTB MATEPHATIbHO-TEXHUYECKOT0
o0ecneyeHus

IIpumeyanus

Texunueckue cpencrpa oo0yuenus (cpeacrsa UKT)

TeneBu3op ¢ yHUBEpCAIbHON MOJICTABKOM

BuaeomaraurodoHn (Buaeomieiep)

Ayauo-TieHTp

MynbTUMEIMITHBIN KOMITBIOTED

CkaHep ¢ MPUCTaBKOMU JJI1 CKAHUPOBAHUS CIANIOB

[TpunTep nazepHsIil

Iudposas BuacOKaMepa

Iudposas hoToxkamepa

CraiiI-mpoeKTop

MynbeTUMenua mpoeKTop

Cron ans mpoekTopa

OKkpad (Ha MTATUBE WA HAaBECHOM)

3.3. Ucnosb3yeMble TEXHOJIOTUU 00yUeHU s
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B wmemsax peanuzanuyd  CHUCTEMHO-IEATEIBHOCTHOTO M KOMIIETEHTHOCTHOTO IMOAXO0Ja B
00pa30oBaTebHOM TMPOLIECCE HCIONB3YIOTCS CIEAYIONUE AKTUBHBIE W HMHTEPAKTUBHBIC (HOPMBI
MIPOBE/ICHUS 3aHATHI: aHAIN3 KOHKPETHBIX CUTYaIlMi, KEHC METO, MpoOieMHOe 00ydeHUE, MO3TOBOM
IITYpM, WHTEIUIEKT-KapThl, 3HAKOBO-KOHTEKCTHOE OOy4YeHHE, OJMMIINAAA, JIAOOPATOPHBIE OIIBITHI,
KOH(epeHIHsl, TMCTaHIIMOHHOE O0yYeHHe, padoTa B MaJIbIX TPYIINAX U JIp.

3.4. MudopmanuonHoe odecrniedeHue 00y4eHust
IlepeyeHnb pekoMeHayeMbIX y4eOHbIX M3AaHuii, UHTEepHET-pecypcos,
AOMOJHUTEIbHOM JTUTEPATYPBHI

OcHOBHbIE NeYaTHbIE HCTOYHUKH

Ne BrixoaHbIe JaHHBIE NEYATHOI0 U3JaHUA Tox I'pug
H3IaHus
1. Anrebpa u Hayaja MaTeMaTHYECKOTO aHAIW3a, reoMeTpHs (6a30BbIi 2018 Pexowm.

u yrayonennslid ypoBeHb) 10-11 xmaccer / IILA. Amumos, HO.M.
Konsrun, F0.B. Cunopos. — M.: IIpocsenienue, 2016. — 384 c.

I[OHOJIHI/ITC.]'H:HBIC neYaTHbie HCTOYHHUKU

Ne BrixoaHbIe JaHHBIE NEYATHOI0 U3aHUA Tox I'pug
U3IaHUS
1. Anrebpa ¥ Havaja MaTeMAaTHYECKOTO aHaiIHM3a, reoMeTpus (0a30BbIi 2018 Pexom.

u yrinyOnennslii ypoBenb) 10-11 xmaccer / IIILA. Amumos, HO.M.
Kossrun, }F0.B. Cunopos. — M.: [Ipocsenienne, 2018 — 384 c.

2. BbammakoB M.U. Matemaruka [TekcT]: ydeOHUK A yupexaeHUi 2018 Pexom.
Had. u cpel. mpod. oopazosanus / M.U bammakos. — 8-¢ u3z., crep. —
M.: U3parenbckuit nentp «Akagemusi», 2018. — 256 c.

3. Marematuka: anrebpa ¥ Hadajda MaTEMaTHYECKOTO aHaju3a. 2018 Pexom.
I'eomerpus. I'eomerpus (6a30BbIid M yriayOneHHBIH ypoBeHb). 10-11
knaccel / JI.C. AranacsH, B.®. Byry3os, C.b. Kagomues [u ap.]. —
M.: Ilpocsemienue, 2018. — 256 c.

4. CroimoBa JLLII. Maremaruka [TekcT]: ydeOHHMK [Isi  CTYA. 2018 Pexom.
yupexaenuit Beicul. npo¢. oopazosanus / JLII. Croitnosa. — 3-e u3f.,
crep. — M.: U3narenbckuil neHTp «Axagemus», 2018. — 464c.

5. CroiinoBa JL.II. Matemaruka. COopHuk 3amau [Tekcr]: yueOHoe 2018 Pexom.
nocoOue i CTyA. ydpexaeHui Bwicul. npod. odpazosanus / [JLIL.
Croitnosa, E.A. KonoGees, T.A. Kono6eeBa, 1.B. lllagpunal. — 2-¢
u3., crep. — M.: U3narensckuii neHTp «Akagemusi», 2018. — 240c.

OcHoBHBIE IJICKTPOHHBIC HCTOYHHUKH
Ne BrIxoaHble JaHHBIE MEYATHOI0 U31aHUA Pe:xxum | IlpoBepeno
J0CTYMAa
1. Maremaruka: yde6Hoe mocoome / H.b. KapbGaumnckas, E.C. ObC 01.04.2022
JleGenera, E.E. Xapuronoa, M.M. UepHenoB; moa pemaxiuen
M.M. UYepuenoB. — M.: Poccuiickuii TroCyIapCTBEHHBIN
yHuBepcuteT npasocynus, 2016. — 342 c. — ISBN 978-5-93916-
481-8. — TekcT: 3JeKTpOHHBIN // DAEKTpOHHO-OMONMHOTEYHAs
cucrema IPR BOOKS: [caiiT]. - URL:
http://www.iprbookshop.ru/49604.html. — Pexum noctyma: s
aBTOPU3UP. I10JIb30BATEIEH

13



I[OHOJIHI/ITCJ'IBHBIC AJICKTPOHHBIC U3AAHUA
Ne BoixoaHble TaHHBbIE 3JIeKTPOHHOI0 U3IaHMS Pesxxum IIpoBepeno
JA0CTyHa
1. bammvaxos, M.1. MaTtemaTtuka: yueOHUK [DnekTpoHHBIN pecypc] | cBoboausbiii | 01.04.2022
/ M.W. bammaxkos. — 2-e u3n.. crep. — M.: KHOPVYC, 2018. — 394
c. — (Cpennee mnpodeccuoHanbHOe oOOpa3oBaHue). — Pexum
nocryma: https://www.book.ru/book/919991
2. bapun, N.W. JluckpeTHas Marematuka [DIeKTpoHHBIA pecypc]: | cBoboausbiii | 01.04.2022
yueOnuk u 3amauamk s CIIO / W.W. baBpun. — M.:
WM3parensctBo  FOpaiit, 2018. — 209 c. — (Cepus:
[Mpodeccuonansuoe  obOpa3oBanme). — Pexxum  mocryma:
https://biblio-online.ru/book/46422B2A-1497-4FFD-8A53-
143190428418

Pecypcol UaTepHer

http://www.Allmath.ru MatemaTiueckuii mopTaj, Ha KOTOPOM BbI HaleTe J000i MaTepuai 1o
MaTeMaTHYeCKUM JUCIUIINHAM.

http://www.math.ru/ Ha caliTe Bbl HaliaeTe KHHIHW, BHACO-ICKIUH, 3aHUMATCIbHBIC
MaTeMaTuyeckue (paKkThl, pa3IMyYHbIC 10 YPOBHIO M TEMAaTUKE 3aJauH, OTJEIbHbIE UCTOPUU U3 JKU3HU
YUYEHBIX — BCE TO, YTO TIOMOXET OKYHYThCS B YIUBUTEIbHBINA U YBIIEKATEIbHBIA MUP MaTEMAaTHKHU.

http://www.bymath.net 310 caiiT — cpeaHsas MaTeMaTudeckasi HHTEPHET-IITKOJIa, B KOTOPOU BBI
MOKETE YUYUTHCS, HE BBIXOAS W3 JOMY. B oTimume OT JApyrux CalTOB 3/1eCh CONEPIKATCS BCE
HE0OXO0UMbIe MaTepraibl MO AJIEMEHTApHOW MaTEeMaTHKE B IIOJTHOM OOBbeEMeE.

http://free-math.ru/ JlroOute wmarematuky! HWHTepecyliTech MaTemaTukoit! VYBaxkaiite
MateMatuky! Mel coOupaem miist Bac TopKk0 caMmoe moJie3HOE U MHTEPECHOE. Y YUTECh C HaMHU.

Oo0pa3oBaTe/ibHbIe MATEMATHYECKHUE CANUTHI:

http://www.exponenta.ru

Pecypc — moMOIIHUK TpH pelIEHUH MaTeMaTHYecKux 3amad. s pemieHus 3aaadu, MOKHO
HAallTH TOXOXKYI0 3aJadyy B pasjene pa3oOpaHHBIX HIPHUMEPOB, 3alyCTUTh YCTAHOBJIEHHBIH
MaTeMaTHYECKU MMaKeT, BBIOPATh B CHUCKE MPUMEPOB, PEIICHHBIX B CPEC ITOTO MAKETa, IMOAXOSIIUI
U pPEUIUTh CBOIO 33Jauyy IO aHaJOTUU WIM OOCYAMTH pelleHue 3agauu Ha (opyme C JIpyrumu
yuamuMmucs. Ha caiiTe MHOTO 3J€KTPOHHBIX y4eOHUKOB, CIPAaBOYHHUKOB M CTaTeH, a Takxke IEMO-
BEPCHUHU MOMYJISIPHBIX MaTeMaTHUYECKUX MAKETOB U CBOOOHO paclpocTpaHsieMble IPOrPaMMBI.

http://comp-science.hut.ru

VYuyurensm uHGOpMATUKU U MaTeMaTHKU U UX JIF0O03HATENbHBIM yueHuKkaM. Ha caiite coOpaHbl
TUIAKTHYECKUE U METOUYECKIE MaTePHAIIbl, OIMMITUAIBI IO MaTeMaTHKE U HHPOPMaTHKE.

IMonmyssipHbIe JTeKINHU 110 MATEMAaTHKe

http://ilib.mccme.ru/plm

Cepus «llonynsipHbie JICKIMU IO MAaTeMaTUKE», MPECTABICHO 62 BBIMYIICHHBIE B 3TOM CEpUU
KHUTH C BO3MOXKHOCTBIO UTeHUs on-line, a Takke ckauuBanus B popmarax TIFF u DjVu.

Buneo ypoku no mareMaTuke

http://mirurokov.ru/videouroki-po-matematike-algebra-10-11-klass.html/.

Anrebpa 10-11 kmacc. B Bumeonekuusix Bbl HaiijleTeé OCHOBHOW MaTepHal BCEX pa3/eiioB
IIKOJILHOTO Kypca MaTeMaTHKW: MaTeMAaTUYeCKUE TIOHATHS, OIpPENeICHHS, aKCHOMBI, TEOPEMHI,
cBoiictBa U T.A. Kpome 3TOro B BHIEO YpOKax HMMEETCSI MHOTO MOJAPOOHO pa3o0paHHBIX 33434y U
MPUMEPOB, HO 3aMETUM, YTO B UX PEHICHUH HCIOJB3YETCS MHOT/Aa HE TOJBKO MaTepHall TOrO YpoKa K
KOTOPOMY OTHOCHTCSI IPUMEP WM 3a/1a4a, HO U MaTepuai U3 APYTruX YpPOKOB.

Y4eOHUKH IO MaTEMATHKE

http://www.alleng.ru/edu/math1.htm
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4. KOHTPOJIb 1 OHEHKA
PE3YJbBTATOB OCBOEHHUA YYEBHOU JUCIHHUIIJIMHBI

4.1. baHK cpeACTB 1JIS OLEHKH Pe3yJbTATOB 00y4eHUs

KoHTponh © oOI€HKa pe3ylbTaTOB OCBOCHHS YYE€OHOW JUCIUILTAHBI

OCYILECTBIISETCS

npernojaBaTesieM B IpoOIecce MPOBEACHUS MNPAKTUYECKUX 3aHATUH U JabopaTopHBIX pabdor,

TECTUPOBAHUS,

HUCCIIENOBAHUMN.
OHGHO‘IHBIG cpeacTBa COCTABJIAKOTCA MPCIIOAAaBATCICM CaMOCTOATCIIBHO IIPpU CKCECTOAHOM
oOHOBIIeHUN OaHKa cpeacTB. KoamyecTBO BApUAHTOB 3aBUCUT OT YKCIIa O0yYarOIINXCS.

a TakKe BBIMOJIHEHHUS OOYYAIOIIMMHCS WHIUBUAYATbHBIX 3a/IaHUH,

IIPOEKTOB,

OcHOBHBIE IOKA3aTeJIH

DopMbI 1 METOABI
KOHTPOJISI M OLlEHKH

00pa30BaHMIO KaK YCIOBHIO YCIIEIIHOM
poeCCUOHAIBPHOW M OOIIECTBEHHOU

Ne PesyabTaThl 00y4YeHust
OLICHKHU pe3yJbTara pe3yJabTaToB
00y4eHust

I JINYHOCTHBIE pPe3yJIbTaThl

1 chOpMUPOBAHHOCTh TpeAcTaBleHU o | Bianenue maremarudeckoil | @poHTANBHBIM u
MareMaTHUKe Kak  yHUBEPCAIbHOM | TEPMHHOJIOTHEH. WHVBH1yaJIbHBINA
SI3BIKE HaYKH, CpencTBe OIIPOC CTYJICHTOB.
MOJEIIMPOBAHUS SIBJICHUI u
MpOLECCOB,  HIOEIX U  METoJax
MAaTE€MAaTHKU;

2 IMOHMMaHUE 3HAYUMOCTH MaremaTuku | Bnagenue maremarnueckoi | OpOHTAIBHBIN Hu
JUIsl HAyYHO-TEXHUYECKOr0 Iporpecca, | TEpMUHOJIOTHEN. WHUBH1yaJIbHBINA
cOpPMUPOBAHHOCTh ~ OTHOIIEHUS K OIPOC CTYJICHTOB.
MaTeMaTHKe KaK K 4acTH
OO0IIIeUeIOBEYECKON KYyIbTYyphl 4epes3
3HAKOMCTBO C HCTOPHEW pa3BUTHSA
MaTEeMaTHUKHU, 3BOIIOLIMEH
MaTeMaTHYeCKUX UCH;

3 | BlIameHue MeToJaMM J0Ka3arenbCcTB M | Bnagenue martematnueckoi | CaMOCTOSITENIbHBIE U
QITOPUTMOB  pELICHMS, YMEHHE UX | TEPMUHOJIOTHEH, METOJaMH | MPOBEPOUYHbIE PabOTHI
MIPUMEHSTb, MPOBOJIUTH | JI0KA3aTENbCTBA, [0 KaXJA0My pasieny
JIOKa3aTelIbHbIE PACCYKACHUS B XOJE€ | pacCyXICHHUS. IIPOrpamMMBl
penieHus 3aay;

4 | B1ajeHWe CTaHIApPTHBIMH DpHEMaMu | 3HAHUE craHfapTHeIX | CaMocTOsTENbHBIE U
perieHus palMOHATBHBIX U | mporpaMm pelIeHusl | MPOBEPOYHBIE PabOTHI
VMPPALMOHAIIBHBIX, MIOKAa3aTeNIbHbIX, | YDABHEHHUI 1 HEPABEHCTB. 0 KaXJOMY pasleny
CTEIICHHBIX, TpuroHoMmerpuueckux | ChopmupoBaHsb HaBBIKH | TPOTPaMMBI
YPaBHEHUW U HEPABEHCTB, UX CHCTEM; | UCIOJIb30BAHUSA WNunuBunyanbHas
HCIIOJIb30BaHKUE TOTOBBIX | KOMIBIOTEPHBIX TPOTPaMM | paboTa CTyAeHTa Yy
KOMIIBIOTEPHBIX MPOrpaMM, B TOM | IPU PELICHUM 3a]a4. JTOCKHU.
yucie ISl MOUCKA MYTH PEUICHUS U
WJUTFOCTPALIMM PELICHUs] YPAaBHEHUUN H
HEPaBEHCTB;

5 | rotoBHocTh W cmocobHOCTh K | ChopmupoBan wuHTepec K | CaMOCTOSITENbHOE
o0pa3oBaHMIo, B TOM YHUCIIE | OCBOCHUIO OCBOCHHE
caMo00pa30BaHUIO, Ha TMPOTSHKEHUU | JOMOJHUTENIbHBIX JOTIOJTHUTEIIbHBI
BCEM KU3HU; CO3HATEJIbHOE | MATEPHUAJIOB. MaTepHuajoB
OTHOILLEHUE K HEIPEPBIBHOMY
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JACATCIIBHOCTH,

6 |roroBHOocTh H  cmocoOHOocTh K | ChopmupoBan wuHTepec K | CamMOCTOSTENBbHOE
CaMOCTOATENIbHOM ~ TBOPYECKOW U | OCBOEHUIO OCBOCHHE
OTBETCTBEHHOM 1€ATENbHOCTH; JIOTIOTHUTEIbHBIX JIOTIOTHUTEIIbHBI

MaTepUasoB. MaTepHajoB

7 | rOTOBHOCTh K KOJUIEKTHBHOW pabote, | YMeHue paboTtath B | PaboTa B rpynmax npu
COTPYIHUYECTBY CO CBEPCTHHKAMHU B | KOJJIEKTUBE, COTPYIHUYATh | PEHICHUU
00pazoBaTeIbHOH, OOIIIECTBEHHO | CO CBEPCTHUKAMU. MaTeMaTHYECKHUX
MOJIE3HOM, y4aeOHO- 3amay
HCCIIEN0BATEIBCKOM, IPOCKTHOM H
JPYTUX BUAAX AESITEIbHOCTH;

8 | orHomenue Kk mnpodeccuonanbHol | ChopmupoBan wuHTEepec K | JloOpocoBecTHOE
NEeSTeIbHOCTH  KaK  BO3MOXXHOCTHU | M3YYEHHIO MPEAMETA. OTHOLICHHE K
ydacTus B pEUIEHMM  JINYHBIX, MOJIyYUEHUIO  HOBBIX
OOIIECTBEHHBIX, roCy/1apCTBEHHBIX, 3HAHUM:
00IIEHAIIMOHAIBHBIX TPOOJIEM. CBOEBPEMEHHOE

BBITIOJTHEHHE 13,
IPOIYCKH  3aHATH,
MOJIOKUTEIIbHBIE
pe3yIbTaThl o
OCBOEHHUIO TIpeaMeTa
UT. [
1I MeTtanpeameTrHbie
pe3yJIbTaThl

1 | ymeHue camMocCTOSTEeNbHO omnpeneaTh | ChopMUpOBaHbI ymenus | [Ipaktuueckue,

LEIU JACSITEIbHOCTH M COCTaBIIATH | BBINOJHATh IPAKTHUECKUE, | CAMOCTOSITENBHbIE U
IJIaHbI AESITEIbHOCTH; CAMOCTOSITENIBHO | CAMOCTOSITENIbHBIE U | KOHTPOJbHbBIE PAOOTHI.
OCYILIECTBIISATh, KOHTPOJUPOBATH ¥ | KOHTPOJIbHBIE PAOOTHI. Jloxnael u
KOPPEKTUPOBAThH nesTeNbHOCTh; | CriocoOHOCTh  BBICTYNATh | pedeparsl.
HCII0JIb30BATh BCE BO3MOJKHBIE | TIEpen CTYJIEHTaMH c

pecypchl TUIS JTOCTHKEHUS | U3JIO)KEHUEM  M3YyYEHHOTO

IIOCTABJIEHHBIX IE€JIed M pPEaTU3alUU | CAMOCTOSTEIILHO

IUIAaHOB ~ JIEATEIbHOCTH;  BBIOMpATh | MaTepuala.

YCHEIIHbIE CTPATErMM B Pa3IMYHbIX

CUTYaIUsX;

2 | ymeHue TmpoAyKTUBHO obmarbes u | ChopMupoBaHbI ymenus | IIpaktuueckue u
B3aMMOJICIICTBOBaT B IMpoIlecce | pelmaTh ~ MaTeMaTUYeCKUe | CaMOCTOSITeNIbHbIE
COBMECTHOH JESATENBbHOCTH, YUUTHIBATh | 337a4l B KOMaHJE. paboThl pemiaembie B
MO3UIUN IPYTUX Y4aCTHUKOB KOMaH/1ax.
NEeSTEIbHOCTH, s heKkTHBHO
paspeniath KOH(JIUKTHI,

3 | BmameHue HaBBIKAMH To3HaBaTenbHOH, | ChopMupoBaHo ymenue | CaMocTosTebHas
yueOHO-HCCIIeI0BATENbCKOM U | cCaMOCTOSITEIbHO paboTath ¢ | pabota ¢ y4eOHOW H
NPOEKTHOM JEATENbHOCTH, HaBBIKAMH | ydeOHOH M CHpPAaBOYHOH | CIIPAaBOYHOMU
paszpelieHus: mpodaeM; CIOCOOHOCTh U | TUTEPaTypoil MO MPEaMETy | JUTepaTypoid 1o
TOTOBHOCTb K  CaMOCTOSATEIbHOMY | IIPH OCBOEHUU U | IpEeIMETy npu
MOUCKY METOJI0B pelIeHus | 3aKpeTyIeHUN HOBOT'O | OCBOCHHUHU u
IIPaKTUYECKUX 3ajad, [PUMEHEHUIO | MaTepuaa. 3aKpeIIEHU HOBOT'O
pa3IMYHbBIX METOJIOB MO3HAHUSI, MaTepuaia

4 | rotoBHOCTb M  CHOCOOHOCTH K | YMeHue  camocrtosTenbHo | CamocTodTenbHas
CaMOCTOSITENIbHOW ~ MH(pOpMAIMOHHO- | paboTath ¢ yueOHOH U | paboTa ¢ ydeOHOH H
MO3HABATEJIbHOMN JEATEIIbHOCTH, | CIPABOYHOW  JIUTEPATYPOH | CIIPABOYHOM
BKJIIOYAss YMEHHME OPUEHTUPOBATHCS B | IO IPEIMETY IIPU OCBOEHUU | JIUTEPATypOi 110
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Pa3IMYHbIX MCTOYHHMKAX MH(QOpPMALMH, | U 3aKPEIJICHUH  HOBOTO | IPEIMETY npu
KPUTUYECKU OIICHUBATh U | Matepuana. OCBOCHUU u
WHTEPIPETUPOBATH uH(popMaIuio, 3aKpEIUICHUH HOBOTO
MOJIy4aeMyto u3 pa3IUYHBIX Marepuana.
VMCTOYHHUKOB;

5 | BmameHue SA3BIKOBBIMHM cpeicTBamu: | Bmageer sI3bIKOBbIMU | UHIUBUAYaIbHOE
YMEHHE $SICHO, JIOTMMHO M TOYHO | CPEICTBAMHU: YMEHHUE SCHO, | pelleHue  3a7a4 ¢
u3jaraTb ~ CBOIO  TOYKY  3pEHHUs, | JIOTMYHO U TOYHO M3Jararb | KOMMEHTApUIMH,
WCIIOJIb30BaTh A/IEKBATHBIE S3BIKOBBIE | CBOIO TOYKY 3pEHHUs], | yCTHOE  H3JI0KEHUS
CpElCTBa; WCIIONb30BaTh AJCKBaTHBIEC | MPOUJEHHOTO

SI3bIKOBBIE CPEJICTBA Marepuana

6 | BIameHWEe HaBBIKAMM I103HABATENIbHOM | YMeHUe 3a/1aBaTh u | /lonosHUTENbHBIE
pedexcun KaK OCO3HAHUsA | OTBEYaTh Ha 3aJaBacMble | 3a/laHUS B
COBEpIIAEMBbIX JEUCTBUN U | BOIIPOCHIL. IToHumaTh | CAaMOCTOSITEIIBHBIX,
MBICJIUTEIIbHBIX IIPOLIECCOB, UX | ICTOYHHK  OHIMOOK  MpPH | KOHTPOJIBHBIX u
pEe3yNbTaTOB M OCHOBAaHWM, TpaHMIl | OCBOCHHHM W 3aKpEIUICHUU | JOMAITHUX paboTax.
CBOErO 3HAaHWA M HE3HAHMS, HOBBIX | HOBOTO.

MO3HABATENbHBIX 33/1a4 U CPEJICTB JIS
WX JTOCTHUKEHUS;

7 | ueneycTpemlIeHHOCTh B Tmouckax U | Mcnonb3yeT opuruHaibHble | JlomonHUTENnbHbIE
MIPUHATHA pelIeHui, | cnocoobl peuienus | 3agaHus B
COOOpa3sUTEeNbHOCTh W UHTYHUIUS, | MATEMAaTUYECKUX 3a/1a4. CaMOCTOSITEIIbHBIX,
Pa3BUTOCTh MIPOCTPAHCTBEHHBIX KOHTPOJIbHBIX "
MpeACTaBICHUN; CIIOCOOHOCTD JIOMaITHUX paboTax.
BOCIIPUHUMATH KpPacoTy M TapMOHUIO
MHpa.

111 IIpenmeTHbIe pe3yabTaThbl

1 c(hOpMUPOBAHHOCTh TpeAcTaBleHUi o | Bianenue maremarudeckoil | @poHTANBHBIM u
MaTeéMaTUKE KaK YacTH MHUPOBOH | TEPMHHOJIOTHUEH. VHIUBUYJTbHBIN
KyJIbTYpbl M MECT€ MaTeMaTHUKU B OIIPOC CTYJICHTOB.
COBPEMEHHOM NMBUIN3ALNHU, CIIOCO0ax
OMUCaHUs ABJICHUM peaTbHOTO MUpa Ha
MaTE€MaTHYECKOM S3BIKE;

2 | chopmupoBaHHOCTH TpeACTaBlieHUN O | Bnagenne matemartmueckoi | OpoHTAIBHBII u
MaTeMaTHYECKUX MOHATHAX KaK | TEPMUHOJIOTHEM. WHVBU1yaJIbHBINA
BOKHEUILINX MaTeMaTUYECKUX OIIPOC CTYJICHTOB.
MOJEJISAX, TMO3BOJISIIOIIUX OMUCHIBaTh U
M3y4yaTh Pa3HbIC MPOLECCHl U SIBJICHUS;

ITIOHUMAaHHE BO3MOKHOCTH
AKCMOMAaTUYECKOTO MOCTPOEHUS
MaTeMaTUYECKUX TEOPHUH;

3 BJIaJICHUE METOJIAMH JI0Ka3aTeslbCTB M | Brnagenue marematuueckoi | DpoHTAIBHBIN Hu
QITOPUTMOB  PEIICHUS, YMEHHUE WX | TEPMUHOJIOTUEH, METOJaMU | UHIAUBUIYaTbHbBIN
MIPUMEHSTD, MIPOBOJIUTH | I0KA3aTEJIbCTBA. OIIPOC CTYJICHTOB.
JOKA3aTeNIbHbIE PACCYXKACHUS B XOJE CamocrosiTenbHas
pelieHus 3aay; pabota To H3YYCHHIO

HOBOT'O MaTepHaa.

4 | Bnagenue craHgapTHeIMA Tipuemamu | ChopMHpOBaHO ymenue | [Ipaktuueckue,
perieHus palMOHATBHBIX U | pemarb ypaBHEHUS U | CAMOCTOSITENIbHBIE U
HMPPALMOHAIIBHBIX, MIOKAa3aTeNIbHbIX, | HEPABEHCTBA. poOBepOYHas paboThI.
CTENEHHBIX, TPUTOHOMETPUYECKUX

YpaBHEHUI U HEPABEHCTB, UX CHCTEM;
WCIIO0JIb30BaHUE TOTOBBIX
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KOMIIBIOTEPHBIX MpOrpaMM, B TOM
yucie JUisl MOUCKA MYTH PEHICHUS U
WUTIOCTPAIMK PEIleHUs] YpaBHEHUH u
HEPaBEHCTB;

c(hOpPMHUPOBAHHOCTD MPEACTABICHUHN 00
OCHOBHBbBIX ITOHATHUAX MAaTEMATHUUYCCKOI'O
aHamM3a W WX CBOWCTBAaX, BIAJICHUE
YMEHHUEM XapaKTEepU30BATH IIOBEACHUE
byHKIHH, HCITOJTh30BaHUE
MOJIYUYCHHBIX 3HAaHUHU JI1 OIIMCaHUusd U
aHaJM3a peallbHBIX 3aBHCHMOCTEH;

Bnanenne mMatemMatnuyecKou
TEPMHUHOJIOTUEH, METOAAMU
JIOKa3aTeIbCTBa.

[IpakTnueckue,
CaMOCTOATCIIbHBIC u
poBepoYHasi paboTHI.

BIIQJICHUEC OCHOBHBIMH TOHSTHUSMHU O
TUTOCKUX " MPOCTPAHCTBEHHBIX
reOMETPUUYECKUX ¢burypax, ux
OCHOBHBIX CBOMCTBAX;
c(hOpMUPOBAHHOCTH YMEHHUS
pacro3HaBaTh TeOMETPHUYCCKUE
burypsl Ha 4YepTekKax, MOACIAX U B
pearbHOM MUDE; PUMEHEHHE
W3YYCHHBIX CBOMCTB T'€OMETPHYECKHX
buryp wu dopmyn s perieHus
TEOMETPUUYECKUX 3a7ad W 3a7ad ¢
MPAKTHYECKUM COJICPKAHUEM;

Bnanenue mareMatudyeckou
TEPMHUHOJIOTUEH, METOAaMU
JIOKa3aTeabCTBa.

IIpakTuueckue,
CaMOCTOSITENIbHBIE U
poBepoUHas paboTHI.

c(hOpPMUPOBAHHOCTH TPEACTABICHUI O
mporeccax | SBJICHUSX, HMMEIOIIUX
BEPOATHOCTHBIN Xapakrep,
CTaTUCTUYECKHUX 3aKOHOMEPHOCTAX B
peabHOM MHUpPE, OCHOBHBIX MOHSTHUSIX
AJIEMEHTApPHOW TEOPHUM BEPOSTHOCTEM;

YMEHUH HaxOAWTb U  OLEHUBATH
BEPOSTHOCTH HACTYIJICHUsI COOBITHH B
MIPOCTEUINX MIPaKTUYECKUX
CUTyalUsAX u OCHOBHBIE

XapAKTEPUCTUKHU CIIy4alHbIX BEIUYHH,

CdopmupoBansl
Npe/ICTaBICHHUS 0
mnmponeccax )41 SIBJICHUAX,
HUMEIOIIMX BEPOSITHOCTHBIH
XapakTep.

CaMocCTOSTENbHBIE H
poBepoYHasi paboTHI.

BIIQJICHUEC HABBIKAMHM HCIIOJIb30BaHUS
TFOTOBBIX KOMIIBIOTEPHBIX IPOrPaMM
IIPY PELICHUN 3a]au.

ChopMupoBanbl  HaBBIKH
HUCITOJIB30BaHUA
KOMITBIOTEPHBIX  [TPOrpaMM

IIpU PELICHUHU 3a4a4.

CaMmocTosTeIbHEIE
paboThI.
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4.2. IlpuMepHbIil IepeYeHb
BOIIPOCOB /IJIsl IPOBeEAEeHUS
HUTOTOBOI0 KOHTPOJIsl Y4eOHBIX T0CTHUKEHNH 00y4alomuxcst
MPH peaiu3alum CpeaHero o01ero o0pa3oBaHus

1. BeIpaskeHusi M UX Npeo0pa3oBaHMA:

1.1. Kak HaXx0uTh B HECIOKHBIX YACTHBIX CIy4asiX 3HaYEHUS! KOPHS, CTETIEHH
jgorapupmMa, TPUrOHOMETPUYECKOTO BHIPAXKEHHSI HA OCHOBE ONPEJIeNICHUH, a B
o0meM ciryyae npuOImKeHHO?

1.2. Kak BBINOJIHATH HECTIOKHBIE TPEOOPa30BaHUs BbIPAXKEHUH, TPUMEHSS
OTrpaHUYEHHBIA HAOOP POPMYJI, CBSI3aHHBIX CO CBOMCTBAMH CTEIICHH,
JorapuMOB, TPUTOHOMETPUUYECKUX (DYHKIHH (pa3perniaeTcs moab30BaThCs
dbopmynamm)?

2. YpaBHeHUsS] M HEPABEHCTBA:

2.1. Kak pemarb npocTeiiiine nokasareibHbie, JorapupMuiyecKkue, ypaBHEHUS U
HEpaBEHCTBA?

2.2. Kak mpuMeHseTcss MeTO ] MHTEPBAJIOB sl PEIICHUST HECTIOKHBIX PAIlMOHATBHBIX
HEpPaBEHCTRB?

3. OyHKUMHU:

3.1. Kak onpenensiercst 3HaueHue GyHKIUU 110 3HAYEHUIO apryMEHTa [PpH JII0OOM
crioco6e 3ananust PyHKIMHU?

3.2. Kak onpenensiroTcsi OCHOBHBIE CBOMCTBA YMCIOBBIX (DYHKIIUH (MOHOTOHHOCTD,
COXpaHEHHUE 3HAKa, SKCTPEMYMbI, HAaUOOJIbIIIee U HAMMEHbIIIEe 3HAUCHUS,
NEPUOANYHOCTh, YETHOCTh-HEUETHOCTH)?

3.3. N300paxatsb rpaduky OCHOBHBIX 3JIEMEHTAPHBIX (PYHKIIHMI, OMMCHIBATH CBOMCTBA
TUX (PYHKIMH, ONUpasich Ha rpaduKu, yMETh UCHOJIb30BaTh CBOMCTBA (QYyHKIIUN
JUISL CPABHEHUH U OLICHKH €€ 3HAYEHUM.

3.4. Kak HaxoaaTcsi IpOU3BOIHBIC DJIEMEHTAPHBIX (DYHKITHIA?

3.5. Kak npumensieTcs: mporu3BOAHAS JIJIsl UCCIIEI0BAHUS (PYHKIIUU?

3.6. Kak nHaxoautcst mepBooOpa3Has U MPUMEHSIETCS JJIsl HAXOXKICHUS TIOJIOIIa N
KPUBOJMHENHON Tparnenuu?

4. IlpsiMble U JIOCKOCTH B MPOCTPAHCTBE:
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4.1. OnuceIiBaTh B3aMMHOE PACIOJIOKEHHE NPSIMBIX U INIOCKOCTEN B IIPOCTPAHCTBE,
apryMEHTHPOBATh CBOU CYXJICHUSA 00 3TOM PacloIOKEHUH;

KoopauHarsl 1 BEeKTOpBI:

5.1. BeinosiHATE oniepanuy HaJl BEKTOPAMU, 33JaHHBIMU KOOPINHATAMU;

5.2. PemaTh mpocTeiime reoMeTpUIECKUE 3a4a41 C UCIIOJIb30BAHUEM CKAISIPHOTO
IIPOU3BEJCHUS BEKTOPOB.

MHOrorpaHHuKH, TeJIa M NOBEPXHOCTH BPAILCHUS:

6.1. M300paxaTb OCHOBHbIE MHOT'OI'PaHHUKH U KPYIJIbIE TEJIA pacliO3HaBaTh Ha
gyepTexax U MOJENIX MPOCTPAHCTBEHHBIE (DOPMBI;

6.2. BBINOJIHATH YEPTEXKHU 10 YCIOBUSAM 33a4;

6.3. PemaTe muiiaHMMETPUUYECKUE U MIPOCTEMIIINE CTEPEOMETPUYECKHE 3a0a4n

Ha HaXO0KJE€HUE Tr€OMETPUUECKUX BEJIMYMH (JIJINH, YTIIOB, IJIOLa1eH, 00BEMOB);

6.4. Vicrioyib30BaTh IPH PEIICHUU CTEPEOMETPUICCKUX 3a1a4 IJIAHUMETPUICCKUE
(haKThl U METOJIBI;
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5. [IpuMepHas TeMaTUKA
HHAUBUAYAJIbHBIX IPOCKTOB

AJNTOPUTMBI peIIEHNs TPUTOHOMETPUYECKUX HEPABEHCTB.

AJITOPUTMBI PEIICHUS TPUTOHOMETPUYECKUX YPABHEHUN U CUCTEM YPaBHEHUH.
Benukue MmaTeMaTUKH IPEBHOCTH.

Bennkoe nckycctBo u xku3Hb Jxeponamo KapaaHno.

I'eomeTpuueckne Mo1enH B €CTECTBO3HAHUY.

I'eomeTpus EBkina kak nepBasi HAy4yHasi CUCTEMA.

I'eomerpust Jlo6aueBckoro.

['eomMeTpusi MHOrOrpaHHUKOB.

I'paduueckuit MeTo1 pelIeHns: TPUTOHOMETPUYECKUX YPaBHEHHI U HEPAaBEHCTB.
['padraeckuii moax0a K peIIEHUI0O HEKOTOPBIX TPUTOHOMETPUYECKUX YPaBHECHUIA.

. I'paduxu 3nemMeHTapHBIX PYHKIUI B pUCYHKAX.
. AnodanToBHI ypaBHEHUS.

3arajgku TUpamMuabl.

3aragounple Tpa@UKU TPUTOHOMETPUIECKUX (PYHKITHH.

3ajaun Ha MPOU3BOIHYIO.

3ameuaTeNbHbIE HEPAaBEHCTBA, UX 00OCHOBAHUE U MPUMEHEHHUE.

. Benukme MaTeMaTHUKH U UX BEITUKHE TCOPCMBI.

3aMeuaTelbHbIC MATEeMaTHICCKUE KPUBBIC: PO3BI M CITHPAIIH.
3os10Tas IpONOpLUS.
W3mepenre BBICOTHI 37jaHUsI HEOOBIYHBIM CIIOCOOOM.

. MHorosukas CHMMETpHs B OKPY’KarOILLIEM HacC MUPE.

[TapkeTsl, MO3anKa U MaTeMaTUYECKUd MUp Mapuyca Diepa.
DIIIUIIC.
Jlorapumbl BOKpyT Hac.

. INocTpoenue rpadukoB GyHKIHIHA, COAEPKALIIX MOTYIb.
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