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1. IlosicHUTEeIbHAA 3aIUCKA

PaGouass mporpamma o001meo0pa3zoBaTeIbHON Y4eOHOW TUCHUILUIMHBI «MaTteMaTuka
IpelHa3HaueHa I M3yYeHUs MaTeMaTuKu B MpodeccroHalbHON 00pa3oBaTenbHON
OpraHu3alK CPEeTHEro MPOo(hecCHOHAILHOTO0 00pa30BaHus, peaau3youeil 00pa3oBaTeIbHYIO
[porpaMMy cpeHero oOuiero o0pa3zoBaHus, IPHU MOJTOTOBKE CIEIUAINCTOB CPEIHEro 3BE€Ha
no cneranbHOCTH: 08.02.06 CTpOUTENBCTBO M 3KCILTyaTalKs TOPOACKHX ITyTeH COOOIICHHUS.

[Tporpamma paspaborana Ha ocHoBe TtpeboBanuii @OI'OC cpegnero ooOmero
00pa3oBaHMs, MPEIBIBISEMBIX K CTPYKTYPE, COJACPKAHUIO U pe3yJbTaTaM OCBOCHHUS y4eOHOM
JUCHUITIIMHBI «MaTeMaTI/IKa», B COOTBCTCTBUHU C PCKOMCH[[aLII/ISIMI/I o opraHu3anvuu
MONyYeHUsI CpEeAHEro oO0Imero oOpa3oBaHMA B TMpeAeNax OCBOCHUS 00pa3oBaTEIbHBIX
IporpaMM CpeIHEr0 TNPO(PECcCHOHANBHOTO O0pa3oBaHWs Ha 0a3e OCHOBHOTO OOIIEro
oOpazoBaHusi ¢ y4yeroMm IIpumepHON OCHOBHOW 00pa30BAaTENBHOW MPOTPAMMBI CPEIHETO
obmiero o0paszoBaHus, OJOOPCHHOH pemnieHreM (eaepaabHOro  y4e0HO-METOIUYECKOTO
o0BeIMHEHUS TT0 00meMy oOpazoBaHuio (TpoTokoi ot 28 utoHs 2016 r. No2/16-3), B o0beMe
234 yacos: 1 kypc — 116 gacos, 2 kypc — 118 yacos

Heau n3yvyeHuss MaTeMaATHKH:
* obecrieueHne CcHOPMHUPOBAHHOCTU TNPEACTABICHUA O COIMANBHBIX, KYIbTYpHBIX U
HUCTOPUYECKHX (PaKTOPAX CTAHOBJICHHS MaTEMATHKU;
* obecrieueHre cPOPMHUPOBAHHOCTU JOTHYECKOTO, aTOPUTMHUECKOTO U MATeMaTUYECKOTO
MBIIUICHHUS,
* obecrieueHre chOPMUPOBAHHOCTH YMEHHM MPUMEHSTh MMOJIyY€HHbIE 3HAHUS TIPU PEIICHUN
pa3IUYHBIX 3a/1a4;
e obecrieueHue CQHOPMUPOBAHHOCTH TMPEACTABICHU O MaTeMaTHKe KaK YacTu
00111e4YeI0BEUECKON KYJIBTYphI, YHUBEPCATHHOM SI3bIKE HAYKH, MO3BOJIAIOIIEM OMHUCHIBATH U
M3y4aTh pealIbHbIE IPOLIECCHI U SIBJICHUS.



2. OO0masi XapaKkTepUCTHKA Y4eOHOH THCHUIIHHBI

MaremaTrka sBiseTcss (yHIaMEHTaIbHOM 00Ie0o0pa30BaTeNbHON AUCHUIUIMHON CO
CJIOKMBIIMMCS YCTOWYMBBIM COACP)KaHUEM H OOIMMMHU TpEOOBaHMSAMU K TOJATOTOBKE
CTY/ACHTOB.

[Ipu ocBoenun crneuuanbHoctd CIIO TexHumyeckoro mnpoduias npodhecCHOHATBHOTO
o0pa3oBaHus MaTeMaTHKa U3ydaeTcsl Kak NpoduiibHas ydyeOHas JUCLMIUIMHA, YYUThIBAIOIIAs
cneun(rKy ocBauBaeMbIX Mpodeccuil.

OT0 BBIpa)KaeTcs B COJAEpKaHUM O0YUYEeHHUs, KOJIMUYECTBE YacOB, BBIACISIEMbIX Ha U3yUCHHE
OTJENBHBIX TEM MpPOTrpaMMbl, TTTyOMHE MX OCBOCHHUS CTyIEHTaMH, OOBEME U Xapakrepe
NPAaKTUYECKUX 3aHATUH.

OO01ue neny n3y4eHnus MaTeMaTUKU PEeaIu3yIoTCs B UEThIpEX HallpaBJICHUSX:

1) ob1ee npencTaBiieHue 00 UAEIX U METOJaX MaTeMaTHKH;

2) MHTEIIEKTYaJIbHOE Pa3BUTHE;

3) oBnageHre HEOOXOAUMBIMU KOHKPETHBIMH 3HAHUSAMU U YMEHUSIMU;
4) BocIuTaTENBHOE BO3/ICHCTBUE.

Jlist TeXxHUYecKoro npouist npodeccuoHanbHOro 00pa3oBaHus BHIOOP Lieel cMelaeTcs
B HAIpaBJICHMUM, NPEAYCMATPUBAIOIIEM YCWJIEHHE M DPACLIMPEHUE INPUKIAJHOTO XapakTepa
U3y4eHHs] MaTeMaTHKH, NPEUMYIIECTBEHHONH OpUEHTAlUU Ha AJITOPUTMUYECKUHA CTUIIb
IIO3HABATEIIBHOMN EATENBHOCTH.

W3yuenne mareMaTWKM Kak HOpo¢uibHONW 00l1e00pa3oBaTenbHON y4eOHON JUCLUIUIMHBL,
yUdThIBalOIleW  crneuuuky  ocBamBaeMbIX  cryaeHTamu  cnenuainbHoctH  CIIO
obecreunBaeTCst:

* BBIOOPOM Pa3IMUHBIX OJX0J0B K BBEJCHHIO OCHOBHBIX ITOHATHI;

sopMHpOBaHHMEM  CHUCTEMbl  yueOHBIX  3adaHuif, oOecneuuBarOMX  3(p(EeKTUBHOE
OCYIIIECTBJIEHUE BHIOPAHHBIX LIEEBBIX YCTAHOBOK;

* o0oraieH1eM CreKTpa CTHiIel yueOHOM AedTeNIbHOCTH 3a CUET COINIaCOBaHMS C BEAYIIUMHU
JeSITEIbHOCTHBIMU XapaKTEPUCTUKAMU BHIOPAHHON CHEIIUAIbHOCTH.

[TpodunbHas cocTaBisoLIas OTpakaeTcs B TpeOOBAaHUAX K MOJATOTOBKE CTY/I€HTOB B YaCTH:
* o0meil cucTemMbl 3HAHUU: COJEpIKATENIbHbIE MPUMEPHI HCIOJIb30BAHUS MAaTEeMaTUYECKUX
UJEeN U METOJIOB B MPOPECCHOHAIBHON e TEILHOCTH,

* YMEHUH: pa3Inyue B ypOBHE TPeOOBaHUI K CIONKHOCTH MPUMEHSIEMBIX AITOPUTMOB;

* MPaKTUYECKOIO0 HCIOJIb30BAaHUSI MPUOOPETEHHBIX 3HAHUW M YMEHUH: WHJWBUIYaJIbHOTO
y4eOHOT0 OMbITa B IOCTPOEHUN MaTEMaTUYECKUX MOJETIeH, BBIMOJIHEHNH UCCIIe0BATENbCKUX
MIPOEKTOB.

Conepxanue yuyeOHOM JUCHMIUIMHBI pa3pabOoTaHO B COOTBETCTBUHM C OCHOBHBIMHU
CoJIepKaTeNbHBIMU JINHUAMU 00yUeHUsl MaTeMaTHKe:

* anreOpanyeckasi JMHHUSA, BKIIOYAIONIAs CHCTEMAaTH3allMI0 CBEJCHMH O YHCIax; U3ydeHHE
HOBBIX M 00O0OIIEHHE paHee H3YYEeHHBIX omnepauuil (BO3BEJEHHE B CTENEHb, M3BJIEUEHUE
KOpHS, JOrapu(MUpPOBaHUE, CHHYC, KOCHHYC, TaHI€HC, KOTAaHT€HC U OOpaTHble K HUM);
U3Y4YE€HHE HOBBIX BHJIOB YHUCJIOBBIX BBIpaXEHHH U (QOpMYJ; COBEPIICHCTBOBAHUE
MIPAKTUYECKUX HABBIKOB U BBIYHUCIUTEIBHON KYJIbTYphl, PACIIMPEHNE U COBEPIICHCTBOBAHUE
anredpanvecKkoro ammapara, c(OpMHUPOBAHHOTO B OCHOBHOM IIKOJE, U €ro NMpUMEHEHHE K
PELICHUIO MaTeMAaTHUYEeCKUX U IPUKIIAIHBIX 3a/1a4;

* TEOpEeTUKO-(QYHKIMOHANbHAS JIMHHS, BKJIIOYAIOIIAas CHCTEMAaTH3allUI0 M paclIMpeHue
cBelleHUIl O (YHKIMAX, COBEpIICHCTBOBAHWE TpapUUECKUX YMEHHUH; 3HaAKOMCTBO C
OCHOBHBIMHM HJESIMM ¥ METOJaMM MaTeMaTHYeCKOro aHajlu3a B 00beMe, MO3BOJISAIOIIEM
UCCIIEIOBAaTh 3JIEMEHTapHbIe (PYHKUUHU U pelaTh NpOCTEHIne reoMeTpuueckue, Gpu3ndeckue
U JIpyTrue NpuKJIaJHble 3a1a4H;



* JMHWS YpaBHCHWH W HEPAaBEHCTB, OCHOBaHHAas Ha TIOCTPOCHHHM U HCCJICIOBAHUU
MaTeMaTUYeCKUX  MOJEJeH, MepeceKkammascs ¢  alreOpanvyeckoi W TEOPETHUKO-
(GYHKIMOHATIHHON JIMHUSIMH ¥ BKJIIOYAIONIasi Pa3BUTHE M COBEPIICHCTBOBAHHME TEXHUKH
anreOpanyeckux MpeoOpa3oBaHUM Uil pEIICHUS YPaBHEHHH, HEPABEHCTB U CHCTEM;
dbopmMHpoBaHUE CLIOCOOHOCTH CTPOUTH U UCCIICAOBATH MPOCTEHIIINE MATEMAaTHICCKUE MOJICITN
IPU PEIICHUH MPHUKIIAIHBIX 337134, 33124 U3 CMEKHBIX M CHCHUATBHBIX AUCIUILINH,;

* TEOMETPHUECKas JIMHHS, BKJIIOYAIONIasi HATJSIHBIC TPEACTABICHUSI O MPOCTPAHCTBEHHBIX
¢urypax ¥ Wu3y4eHHUE HUX CBOWCTB, (OPMHUPOBAHHME M PA3BHTHEC MPOCTPAHCTBEHHOI'O
BOOOpaXCHUS, PAa3BUTHE CIIOCOOOB TI'E€OMETPUYCCKHX WM3MEPEHHUH, KOOPAMHATHOTO U
BEKTOPHOT'O METOJIOB JIJIsl PEIICHUSI MATEMaTHYSCKUX M TIPUKIIIHBIX 3a/1ay;

B TemarmyeckoM IUIaHUpOBAaHMM Y4YeOHBIM MaTepuan TMpelacTaBlieH B (opme
YepeYIOIIErocss Pa3BepPTHIBAHUS OCHOBHBIX COJCPIKATECIBHBIX JIMHUKA (aareOpandeckoid,
TEOPETUKO-(PYHKIIMOHAIBHOM, ypaBHEHWH M HEPABEHCTB, T'€OMETPUYECKOW), C  y4eTOM
npoduns mpodeccHoHATBHOTO 00pa3oBaHMs, CHEMUPUKH OCBAMBACMOW CHEIHAILHOCTH,
rIIyOWHBI U3YYCHHS MaTepUalia, YPOBHS IMOJATOTOBKHU CTYICHTOB 10 y4eOHOM JUCIUTUINHE.

W3ydenne oOmieoOpa3oBaTeIbHON y4eOHOU JAUCHUIUIMHBI «MaTeMaTHKa» 3aBepIiacTcs
MOJIBE/ICHUEM HTOTOB B (OpME IMHUChMEHHOTO 3K3aMeHa B paMKaxX MPOMEXKYTOYHOM
aTTecTalluu CTYyAEHTOB B Impouecce ocBoeHuss ocHoBHOM OIIOII CIIO ¢ nonyueHuem
cpenHero odmiero oopasoBaHus.

3. MecTo y4eOHOIi TMCHUNIMHBI B y4e0HOM IJI1aHe

YyeOnass mucnuiuimHa «MareMaTuka» SBISETCS YYeOHBIM MPEIMETOM 00s3aTelbHOM
npeaMmetHoi  obsnactu  «Marematuka U uHpopmatukay @DPI'OC cpennero oOuiero
o0OpazoBaHusl.

VYuyebHast qucuuiuinHa «MaTeMaTHKa) OTHOCUTCS K 0011e00pa3oBaTeIbHOMY LIUKITY
y4eOHOro IJIaHa MpHU MOJArOTOBKE CIELUATNCTOB CPEJHETO 3BE€HA MO CIEUAIBHOCTH!
08.02.06 CTpouTenbCTBO M IKCIUTyaTalUs TOPOJCKUX MyTel cOOOIEeHUs

4. MlnaHupyeMble pe3yJbTaThl OCBOCHHS Y4eOHOM AU CHUIIIMHBI
OcBoeHue conepkanus y4eOHOM TUCIUTUIMHBI «MaTemaTrkay o0ecrneunBaeT JOCTHKEHHE
CTYACHTaMH CJIETYIONINX PE3YIbTaTOB:
* JINYHOCTHBIX:
— ¢(hOpMHUPOBAHHOCTH MPECTABICHUI O MaTEMAaTHKE KaK YHHBEPCATbHOM SI3bIKE HAYKH,
CpCaACTBE MOJACIINPOBAHUSA SIBJICHUU U IMpOoLECCOB, UACIAX U METOAAX MATCMATUKU
— MOHUMAaHHE 3HAYUMOCTH MAaTEMATUKH JIJI1 HAYYHO-TEXHUUYECKOTO Mporpecca,
C(l)OpMHpOBaHHOCTI) OTHOIICHHUSA K MAaTEMATHUKE KAK K YaCTHU O6HIG‘-IGHOB€‘-ICCKOI>'I KYJIbTYPBbI
yepe3 3HAKOMCTBO C UCTOpUEH Pa3BUTHS MaTeMAaTHKH, YBOJIOLMEH MAaTeMaTUYECKUX HUJICH;
— Pa3BUTHUC JIOTUYCCKOI'0 MBIIIJIICHHA, IPOCTPAHCTBEHHOT'O B006pa)KeHI/I$[, MFOpHTMH‘ICCKOﬁ
KYJIBTYpPbI, KPUTUYHOCTH MBIIIUICHUS HA YPOBHE, HEOOXOIMMOM [Tl OymyIien
poeCCHOHAIBHON JESTENHHOCTH, JUTsl MPOAOIKEHHUST 00pa30BaHMs M CaMOOOpa30BaHUS;
— OBJIaJICHUE MaTEeMaTHIECKUMU 3HAHUSIMU ¥ YMEHUSIMU, HEOOXOIMMBIMH B MOBCETHEBHON
KNU3HU, JJI1 OCBOCHUA CMEKHBIX €CCTCCTBCHHOHAYYHBIX JUCHUIIIIMH U JUCHUIIIINH
po(hecCHOHANBFHOTO IHUKJIA, IS TOyYeHUs: 00pa30BaHMsl B 00JIACTAX, HE TPEOYIOMUX
yrayOJIeHHONH MaTeMaTHYECKOM IMOATOTOBKH;
— FOTOBHOCTb U CLIOCOOHOCTH K 00Pa30BaHMIO, B TOM YHUCIIE CaMOOOpa30BaHUIO, HA
MPOTSHKEHUH BCEH JKM3HU; CO3HATEIFHOE OTHOIICHUE K HEMPEPHIBHOMY 00Pa30BaHUIO KaK
YCIIOBUIO yCTIEUTHOW MPpodhecCHOHANBEHOM U 00IIECTBEHHON ASSITENFHOCTH;
— F'OTOBHOCTB U CITOCOOHOCTH K CAMOCTOSITEIbHOM TBOPUYECKON M OTBETCTBEHHOM
JeSITeIbHOCTH; — TOTOBHOCTD K KOJIJIEKTMBHOM paboTe, COTPYIHUYECTBY CO CBEPCTHHUKAMHU B



00pa3oBatenbHON, 00IECTBEHHO MOJIE3HOM, Y4eOHO-HUCCIIEI0BATEbCKOM, MPOSKTHON 1

JIPYruX BUAaX NEATEIbHOCTH;
— OTHOULIEHHE K MPO(eCcCHOHANBHOMN AeATeIbHOCTH KaK BO3MOXHOCTH Y4acTHsI B pEIICHUN
JUYHBIX, OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIIIEHAIIMOHATBHBIX IMPOOIIeM;
- TOJIEPAHTHOE CO3HAHUE U MTOBEJEHUE B MTOJIMKYJIbTYPHOM MHUPE, TOTOBHOCTh U
CIOCOOHOCTH BECTH JTUAJIOT C APYTUMHU JIFOJIBMH, JOCTUTATh B HEM B3aUMOTIOHUMAHUS,
HaXOJUTh OOIIKE I[EJIU U COTPYAHUYATH AJISl UX JOCTUKEHHS, CTIOCOOHOCTh MPOTUBOCTOATH
UJICOJIOTUH SKCTPEMU3MA, HAIIMOHAIH3MA, KCeHO()OOHH, TUCKPUMHHAIIUN TIO0 COIIMATTLHBIM,
PENUTHO3HBIM, PACOBBIM, HALIMOHAIBHBIM MPU3HAKAM U JPYTUM HEraTUBHBIM COLUAIBHBIM
SIBJICHUSIM.
* MeTanpeAMeTHbIX:
— YMEHHE CaMOCTOSATEIbHO ONPEAEIATh LN ASSITEIbHOCTH U COCTABIIATh IJIAHBI
JeATEIbHOCTH; CAMOCTOATENIbHO OCYLIECTBIISITh, KOHTPOJIUPOBATh U KOPPEKTUPOBATH
JIeATEIbHOCTh; UCIIOJIb30BATh BCE BO3ZMOXHBIE PECYPCHI ISl IOCTUKEHUS TOCTABICHHBIX

HeNel U peaan3aluy MIaHOB IeATeIbHOCTH; BEIOMPATh YCIEUIHbIE CTPATETUH B PA3TUYHBIX
CUTYaIUsX;

— YMEHHE MPOYKTUBHO OOILIATHCS M B3aUMOJICHCTBOBATH B MPOIIECCE COBMECTHOM
JESITEIIbHOCTH, YUUTBHIBATH IMO3UIIUU APYTUX YIACTHUKOB JCATCILHOCTH, 3PPEKTUBHO
pazpemniaTb KOH(QIUKTHI;

— BJIaJICHHE HAaBBIKAMU TI03HABATEIILHOM, y4eOHO-NCCIIEAOBATEIBCKON U IIPOCKTHOM
JeSITEIbHOCTH, HaBBIKAMU pa3pelieHus mpo0eM; criocOOHOCTh U TOTOBHOCTH K

CaMOCTOSITEIbHOMY TIOMCKY METOJIOB PEIICHHS MPAKTHYECKUX 3a71a4, IPUMEHEHUIO
pa3IMYHBIX METO/I0B [TO3HAHMUS;

— TOTOBHOCTB M CIIOCOOHOCTB K CaMOCTOSITEIIbHOW HH(POPMALIMOHHO-TTI03HABATEIHHON
JeSITEIbHOCTH, BKJIIOUasi yMEHHUE OPUEHTUPOBATHCS B Pa3IMYHBIX UCTOYHUKAX HHGOpMAIUH,

KPUTHYECKH OLEHUBATh U UHTEPIIPETUPOBATH HHPOPMAIIHIO, TIOJIYIaEMYIO U3 Pa3IUYHBIX
HMCTOYHHUKOB;

— BJIaJICHUE SA3BIKOBBIMH CPEJICTBAMH: YMEHHE SICHO, JOTUYHO U TOYHO M3JIaraTh CBOIO TOUKY
3pEHMs], UCTIOJIb30BATh a/IEKBATHBIE SI3bIKOBHIE CPEJICTBA;
— BJIaJICHUE HAaBBIKAMU MO3HABATEILHON PEIICKCUU KaK OCO3HAHUS COBEPIIIAEMBIX ICHCTBUI

Y MBICIIUTENIbHBIX MPOIIECCOB, UX PE3YJIBTATOB U OCHOBAaHUM, T'PAHULl CBOETO 3HAHUS U
HE3HaHMs, HOBBIX MTO3HABATEIBHBIX 33/1a4 U CPEJICTB JIJISl UX JTIOCTHUKEHUS;

— LEJIeYCTPEMIICHHOCTh B TOMCKAaX U MPUHATUU PEIICHHUH, COOOPa3UTENbHOCTh U MHTYHUIHS,
Pa3BUTOCTh MPOCTPAHCTBEHHBIX MPECTaBICHUHN; CIOCOOHOCTh BOCIIPUHUMATH KPAacoTy U
TapMOHHIO MUDA;

* NpeAMEeTHBIX:

— ¢(hopMHPOBAHHOCTH MIPEJICTABICHUN O MaTeMaTUKe KaK YaCTH MUPOBOU KYJIbTYpPHI U MECTE

MaTE€MaTHUKH B COBPEMEHHOM IIMBUIIM3AIIMHU, CITIOCO0AX OMUCAHUS SIBJICHUHN peaTbHOTO MUpa
Ha MaTEMaTUYECKOM SI3BIKE;

— cpopMUPOBAHHOCTH MIPEICTABIICHUN 0 MATEMATUYECKUX TMOHATHAX KaK BAXKHEHIIINX

MaTeMaTUYECKUX MOJEISIX, TO3BOJISIONIMX OMUCHIBATh U U3y4YaTh Pa3HbIE MPOLECCHI U
SIBJICHHS; TOHMMaHUE BO3MOXHOCTH aKCHOMATHYECKOTO TTIOCTPOSHUST MaTEMaTUYECKUX
TEOPUiL;

— BJIaJICHWE METOIaMH JIOKA3aTeIbCTB U AJITOPUTMOB PEIICHUS, YMEHUE X IPUMEHSATD,
MPOBOJIUTH JTOKA3aTeNIbHbIE PACCYXKICHUS B XO/I€ PEIICHUS 3a/1a4;

— BJIaJICHUE CTAaHJAPTHBIMU NTPUEMaMHU PEIICHUS PAIIMOHAILHBIX U UPPAIIMOHAIIBHBIX,
MOKa3aTeNbHBIX, CTETIEHHBIX, TPUTOHOMETPUYECKUX YPABHEHUHN U HEPABEHCTB, X CUCTEM;
HCITOJIh30BAHNE TOTOBBIX KOMIBIOTEPHBIX MMPOTPaMM, B TOM YHCIIE JIJIS IOMCKA MTYTH PEIICHUS
Y WUTIOCTPALIMK PEUICHUS] YpaBHEHUI U HEPABEHCTB;

— cpopMUPOBAHHOCTH MIPEICTABIICHNN 00 OCHOBHBIX IMOHATHSX MAaTEMaTHYECKOT0 aHAIN3a U

UX CBOMCTBaX, BIa/ICHHE YMEHHUEM XapaKTepU30BaTh MOBEACHUE (PYHKIIMIA, UCTIOTb30BaHUE
MTOJIYYEHHBIX 3HAHUM JJIs1 OMMCAHUs U aHAJIM3a PEAIbHBIX 3aBUCUMOCTEN;

— BJIaJICHUE OCHOBHBIMH MOHSTHUSIMU O IUIOCKUX U MPOCTPAHCTBEHHBIX T€OMETPUUECKHUX
¢durypax, uX OCHOBHBIX CBOICTBAX;



- c¢(hOpMHUPOBAHHOCTh YMEHHS PAcIIO3HABATh FreoMeTpuuecKkre GUrypsl Ha YepTexkax,
MOJIEJISIX U B PEaTbHOM MHUPE; MPUMEHEHNE U3yYEeHHBIX CBOWCTB T€OMETPUUYECKUX PUTYp U
dbopMyI A peleHusl TeOMETPUYECKUX 3a/1a4 U 3a/1a4 ¢ IPAKTHUYECKUM COACpPKAHUEM;

— ¢(hopMHPOBAHHOCTH MIPEJCTABIICHUI O MPOIIECCAX U SBJICHUSIX, UMEIOIUX BEPOSITHOCTHBIN
XapakTep, CTATUCTHYECKUX 3aKOHOMEPHOCTAX B PEAIBHOM MUPE, OCHOBHBIX MOHSTHSIX
AJIEMEHTAPHOU TEOPUH BEPOSITHOCTEN; YMEHHI HAXOJAUTh U OLIEHUBATh BEPOSATHOCTH
HACTYIUICHHSI COOBITUI B MPOCTEUIINX MPAKTUUYECKUX CUTYAIUSIX U OCHOBHBIE
XapaKTEPUCTUKU CIyYalHbIX BEJIMYHH;

— BJIQJICHUE HAaBbIKAMH MCIOJIb30BAaHUS FOTOBBIX KOMIIBIOTEPHBIX ITPOrpaMM IIPU pEeLICHUN
3a/1a4.

5. Conaepxxkanue y4eOHON JUCHUIINHBI
Auredpa

OCHOBBI TPUTOHOMETPHH
OcHOBHbIE NIOHATHUSA
Panuannas mepa yria. BpamarenbHoe asuxeHue. CHHyC, KOCUHYC, TAHI€HC M KOTAHI'€HC
yuciaa. OCHOBHblE TpPUrOHOMETpUYecKue ToxzaecTBa. Dopmyinbsl npuseaeHus. DOopmyiisl
cioxenus. Popmyisl yaBoeHUs. @OpMyIIbl IOJIOBUHHOIO yIJa.
[TpeoOpa3oBaHus MPOCTEHIINX TPUTOHOMETPUYECKUX BBIPAKEHUN
[TpeoOpa3oBaHue CyMMBI TPUTOHOMETPUIECKUX (QYHKIIUI B IPOU3BEICHUE U IPOU3BEICHHS B
CyMMy. BbIpakeHHe TPUrOHOMETPUUECKUX (YHKIUI dYepe3 TaHMeHC IOJIOBUHHOIO
apryMeHra.
TpuroHomerpuyeckue ypaBHEeHUs U HEPaBEHCTBA
IIpocreiimne  TPUrOHOMETpPUYECKHE ypaBHEHHsA. IIpocreline TPUTOHOMETPUYECKHUE
HEPaBEHCTBA.
OOpatHble TpUroHOMeTpUUYecKrue GyHKIUU. APKCUHYC, apKKOCUHYC, apKTAHT€HC.
[TpakTHyeckue 3aHATHS
PanuanHbIii MeTOT MI3MEpEHHUSI YTIIOB BPAIEHHs U CBSI3b C IPalyCHON Mepoil.
OCHOBHBIE ~ TPUTOHOMETPHUYECKHE  TOXAECTBA,  (OPMYJbl  CIOXKEHMS,  YABOCHHUS,
npeoOpa3oBaHre CyMMbl TPUTOHOMETPUUECKUX (YHKIUI B MPOU3BEIAEHUE, peoOpa3oBaHKe
NPOM3BEACHUS TPUTOHOMETPUYECKUX (QYHKIUN B cymMMy. [IpocTeiiine TpuroHomMeTpudeckue
YpaBHEHUS U HEPABEHCTBA.
OO0patHble TPUTOHOMETpUYECKHE (DYHKIIMU: apKCUHYC, apKKOCHHYC, apKTaHTeHC.
DyHKIUH, UX CBOIICTBA U IPAPUKH
Oynkiuu. O61acTh OnpeseNeHnss 1 MHOXKECTBO 3HaueHUi; rpaduk (yHKIHHU, TOCTPOEHHE
rpadukoB QYHKINN, 3aJaHHBIX PA3IUYHBIMU CIIOCOOAMU.
CpoiictBa (yHKIMM. MOHOTOHHOCTb, YE€THOCTb, HEYETHOCTh, OIPAaHHMYEHHOCTb, MEPUO-
TUYHOCTh. [IpoMexyTku Bo3pacTaHusi U yObIBaHUS, HaUOOJIbIIIEe U HaUMEHbIIIEEe 3HAUYCHUS,
TOYKU 3KcTpemyma. ['paduyeckas uHTepnperauus. [Ipumepsl (QyHKIIMOHAIBHBIX 3aBHCH-
MOCTEH B pealbHBIX MpOIeccax U ABJIEHUSX. ApupMeTHUecKre onepauuu Haja QyHKIUSIMU.
Crnoxnas pyHkuus (komno3uiys). [loHsTHe 0 HenpepbIBHOCTH (PYHKIUH.
O6parabie (ynkmuu. OO6macTh ompeneneHUs W 00JacTh 3HAYCHUN OOpaTHOW (YyHKITUH.
I'padux oObpaTHOI QyHKIMH.
CrenenHble, moKa3aTelbHbIE, JOrapu(PMUUECKUe U TPUTOHOMETPUYECKUE PYHKIIUH.
OO0patHble TpUrOHOMETpUYECKHE QYHKIIUN
Omnpenenenust pyHKUUN, UX CBOMCTBA U IpadUKH.
[TpeoOpazoBanust rpaduxos. IlapannensHblii TepeHOC, CHUMMETPUS OTHOCHUTENBHO OCEH
KOOpJMHAT U CHUMMETPHUsSI OTHOCHUTEIBHO Hayajla KOOPAMHAT, CUMMETPUS OTHOCUTEIBHO
IPSIMOM Y = X, pacTsDKEHHE U CKaThe BIOJb OCEH KOOPAMHAT.
[IpakTueckue 3aHATUS
[Tpumeprl 3aBUCHUMOCTEN MEXKIY IEPEMEHHBIMH B pEAIbHBIX IPOLECCAX H3 CMEXHBIX
mucturuH.  Ompenenenue  ynkmuit.  I[loctpoenne u  ureHne rpaduKoB (PYHKITUH.



UccnenoBanme ¢Gynkuuu. CBoOWCTBa JIMHEWHOW, KBaapaTHYHOW, KYCOYHO-TTMHEWHOW U
npoOHonuHelHo (yHkiuil. HempepsiBHble u mnepuonmveckue ¢yHkiuu. CBoHCTBa U
rpaduku CHHyca, KOCHHycCa, TaHTeHca W KoTaHTeHca. OOpaTHble QYHKIMH W HX TPaQUKH.
Ob6parnble  TpuroHomerpuyeckue ¢yHkuuu. [IpeoOpasoBanuss rTpaduka  (QyHKIHH.
["apmonnueckue konebanus. [Ipuknaanbie 3a1auu.

[TokazarenbHbIe, TOrapuPMHUECKUE, TPUTOHOMETPUYECKHE YPAaBHEHUS U HEPABEHCTBA

KopHu, crenenu u jiorapupmbi
Kopuu u crenenu. KopHu HaTypasibHOM CTE€NEHW W3 4MClIa U UX CBoMcTBA. CTENEHH C
palMoOHAIBHBIMU MTOKA3aTeNIAMH, UX CBOWMCTBAa. CTENEHU C JCHCTBUTEIbLHBIMH MOKA3aTEISIMHU.
CBoIICTBa CTENEHU C IEUCTBUTENBHBIM I10KA3aTEIEM.
Jlorapudm. Jlorapudm umcma. OcHOBHOE JOTapUPMHUECKOE TOXKIECTBO. [lecaTnynbie u
HaTypasibHble Jsorapudmel. IlpaBuna neiictBuii ¢ norapudmamu. Ilepexon k HoOBoMy
OCHOBAHMIO.
[IpeoOpazoBanue anrebpamveckux BblpaxkeHuil. [IpeoOpa3oBaHue palnMOHANBHBIX, Up-
palMOHATIBHBIX CTEMEHHBIX, TOKA3aTEIbHBIX U JIOTAPU(PMUUECKUX BBIPAKEHUH.
[IpakTuueckue 3aHATUS
ApudmeTndeckne ACHCTBHS HAJ YUCIIaMHU, HAXOXKJICHUE MTPUOIMKCHHBIX 3HAYCHU BEIMYNH
U TOTPEIIHOCTeH BBIUMCICHUN (20COMIOTHOM M OTHOCUTENBHOM), CpaBHEHHE YHCIOBBIX
BBIPAKCHU.
Boluncnenue u cpaBHeHHE KOpHEW. BbllonHEeHNE pacyeToB ¢ paJuKalaMu.
Pemenue nppaunoHaibHeIX ypaBHeHUN. HaxoxkaeHre 3Ha4€HH CTENEHEN C paliOHaJIbHBIMU
nokazarensiMu. CpaBHeHue cteneneld. [IpeoObpazoBanHus BbIpaKEHUH, COAEPKAIINUX CTETICHU.
Pemienue nokazaTenbHBIX YpaBHEHUH.
Pelenue npukinagHeix 3a1a4.
Haxoxnenue 3HaueHuil Jiorapupma 1o npousBOJbHOMY ocHoBaHMIO. [lepexon ot ogHOro
OCHOBaHUs K Jpyromy. Borumcrnenue u cpaBHeHue sorapudmon. JlorapudmupoBanue u
MOTEHIIUPOBAHNE BHIPAKEHUH.
[TpubmiKkeHHbIe BBIYUCIECHUS U PEIICHUS MTPUKIAIHBIX 3a/1a4.
Pemenne norapugmuueckux ypaBHEHHI.

Hayana maTeMaTH4eCcKOro aHajm3a
[TpousBonHas. I[loHsTHe O THpoU3BOJHOW (GYHKLIMH, €€ TeOMETpUUYECKUH M (u3ndecKui
CMBICI. YpaBHEHHE KacaTelnbHOW K rpaduky QyHkuuu. IIpomsBogHble CyMMBI, pa3HOCTH,
NpOM3BEACHUs, yacTHbIe. [Ipon3BOIHBIE OCHOBHBIX 3JI€eMEHTapHbIX (yHKuui. [IpruMmeHneHue
MIPOU3BOJHON K UCCIIeJOBaHUIO (YHKIUI U ToCTpoeHUIo rpadukoB. [IponsBoiHbie 00paTHOM
(GYHKLIMU 1 KOMIOO3ULIUU (PYHKIIUH.
IIpumepsl HKCHONB30BAHMST TPOM3BOJHOM Ul HAXOXKJICHUS HAWJIydlIero pELICHHs B
NPUKIAJHBIX 3a/7a4ax. Bropas mpowusBojHas, ee reoMeTpuuecKuil M (hU3MYECKHH CMBICII.
HaxoxaeHue ckopocTH [uisl mpolriecca, 3ajaHHoro (opmysoi U rpagukom.
[TepBooOpa3znass u uHTerpai. IlpuMeHeHHe oOIpeneNeHHOro HHTerpaja Julsl HaXOXKICHHS
ionia M KpuBosmHenHoi Tpaneunu. @opmyna Hetotona-JleitOnuna. [lpumeps! npuMeHneHus
UHTErpaia B GU3MKE U TEOMETPHUH.
[TpakTueckue 3aHATHS
YucnoBas TMOCIENOBATENBHOCTh, CHOCOOBI €€ 3aJaHus, BBIYMCICHHUS WIEHOB IOCIEI0-
BatenbHOCTH. Ilpenen mnocnenoBatenbHOCTH. beckoHeuHo yObIBaroIIas TreoMeTpuyecKas
IIPOrpecCusl.
[TponsBogHasA: MEXaHUYECKUN U TEOMETPUUYECKUIN CMBICI TPOU3BOIHOM.
VYpaBHeHue kacarenbHOH B obmiem Buzae. IlpaBuna u ¢opmynsl auddepeHIupoBaHus,
TabJiMla TPOU3BOJHBIX 3JeMEHTAapHBIX ¢yHKIMM. McciaenoBanue (QyHKIMH C MOMOUIBIO
npou3BogHONW. HaxoxaeHue HamOONbIIETr0, HAMMEHBIIETO 3HAYEHUS M SKCTpPEMalbHbIX
3HAYCHHUH (PYHKITUH.
Wuterpan u mnepBooOpasHas. Teopema Heiorona-JleiiOuuna. IlpumeHenne uHTErpana kK
BBIUUCIICHUIO (PU3MUECKUX BEIMYHUH U TUIOMAAEH.



YpaBHeHHsI 1 HEPABEHCTBA
YpaBHEHMsI M CUCTEMBI ypaBHEHUW. PalMOHainbHBIE, MppalUMOHAIbHBIC, IIOKA3aTCIIbHBIC U
TPUTOHOMETPUYECKNE YPABHEHUS U CUCTEMBI.
PaBHOCHJIBHOCTH ypaBHEHH, HEPABEHCTB, CUCTEM.
OcHOBHbIE MpUEMBl UX pelIeHUs (Ppa3joKEHHE Ha MHOXKUTENM, BBEJACHHE HOBBIX HEHU3-
BECTHBIX, MOJICTAHOBKA, TpadUICCKUI METON).
HepaBeHnctBa. PannoHanbHble, MppallMOHAIbHbIE, NTOKA3aTEeNIbHbIE U MPU2OHOMEempuiecKue
HepaBeHCTBA. OCHOBHBIE IPUEMBI UX PELLIEHUS.
Hcnonp3oBanue CBOWCTB U TpaduKOB (YHKIMA NpU pElICHUU YpaBHEHUNH M HEPaBEHCTB.
Meton wunTepBajnoB. M3o0pakeHHe Ha KOOPAMHATHOM IIOCKOCTH MHOKECTBA pPEIICHHM
YPaBHEHUI U HEPABEHCTB C ABYMS IEPEMEHHBIMU U UX CUCTEM.
IIpuxnmagueie  3agaun. [IpuMmeHeHne  MaTeMaTHYECKUX  METOAOB  JUIL  pEUICHUs
COJIeprKaTeNNbHbBIX 33/1a4 U3 PA3IMYHBIX O00IacTell HAYKU U MIPAKTHKU.
WMHuTepnperanus pe3yiabTara, yu4eT peajlbHbIX OTPaHUYECHUMN.
[IpakTUueckue 3aHATHS
Kopuu ypaBuenuii. PaBHocuinbHOCTh ypaBHeHUH. [IpeoOpazoBanne ypaBHEHUMN.
OcHOBHBIE IPUEMBI PELICHUS ypaBHEHU. Pellienne cucreM ypaBHEHUM.
Hcnonp30Banue CBOMCTB U TpaguKkoB (DYHKIIHIA IJIsl peHICHUs] YPAaBHEHUH U HEPAaBEHCTB.

I'EOMETPUA

IIpsiMble U MJIOCKOCTH B MIPOCTPAHCTBE
B3aumHoe pacnoniokeHue JBYX HOpsMbIX B mpoctpaHcTBe. IlapamienpHocTh mnpsMoN u
wiockoctd. [lapamnenbHOCTh MmiIockocTed. IlepneHIuKyIsspHOCTh MPSIMOM M IUIOCKOCTH.
IlepneHauKyIsip ¥ HAKJIOHHAsA. YTOJ MEXAY NPSIMOM M IIOCKOCTBIO. JIByrpaHHBIM yrodi.
VYron Mexay mIockocTsIMU. [leprneHIuKyIspHOCTb IBYX IMIIOCKOCTEH.
['eomeTpryeckue mnpeoOpa3oBaHMsl MPOCTPAHCTBA: MapajlielbHBIA I[EPEHOC, CUMMETPUS
OTHOCHTEJIBHO IIJIOCKOCTH.
[TapamnensHoe mnpoekTupoBaHue. [lnomans oproroHansHoi npoekuuu. HM3obpaxeHue
IPOCTPAHCTBEHHBIX (PUTYD.
MHOrorpaHHUKH
Bepummnsl, pebpa, rpaHu MHororpaHHuka. Pa3BepTka. MHororpansbsle yribel. Beimykiible
MHOTOIpaHHHUKHU. TeopeMa Ditnepa.
[Tpusma. Ilpsimast u HaknoHHas npusMa. [lpaBunbHas npusma. [Tapamnenenunen. Kyo.
IInpamupa. [IpaBriibHas nupamuaa. Y ceuennas nupamuaa. Terpasap.
CummeTtpui B KyOe, B mapajuiesienuiesie, B Ipu3Me U MUpaMuie.
Ceuenus xkyOa, IpyU3Mbl U TUPAMUJIBL.
[IpencraBiaeHre o MpaBUIBHBIX MHOTOIPAaHHHUKAX (TeTpa’ape, Kyoe, OKTayape, AoAeKadipe U
HUKOCadIPE).
TeJia 1 MOBEPXHOCTH BPALLECHHUS
[Munuaap u koHyc. YcedeHHbIM KoHyc. OcHOBaHME, BbICOTa, OOKOBas MOBEPXHOCTb, 00-
pasyromas, pazBepTka. OceBble CEUEHUS U CEUEHUS, TApAIJIEIbHBIE OCHOBAHUIO.
[Hap u chepa, ux ceuenus. KacarenpHas miockocTs k chepe.
W3mepeHus B reoMeTpuun
O06nem u ero usmepenue. uterpanbHas popmyna oobema.
®opmyiiel 00beMa KyOa, IpsIMOYTOJIbHOTO Napajienenunena, Npu3Msl, HuinHapa. Gopmysist
o0bema mnupamuabl U KoHyca. DopMysbl MJIOMIATU IMMOBEPXHOCTEW NHWIMHApPAa U KOHYCA.
®opmyiibl 00beMa 1apa u Iiomaan chepsl.
[TogoGue Ten. OTHOIIEHUS TIIOMIAEH TOBEPXHOCTEH M 00BEMOB TTOIOOHBIX TEI.

KoopauHatsl 1 BEKTOPbI
[TpsimoyronbHas (nekapToBa) cHUCTEMa KOOpAMHAT B IpocTpaHcTBe. dDopmyna paccrosHUS
MEXy IBYMSI TOUKaMU. Y paBHEHHUS cepbl, INIOCKOCTH U MIPSIMOH.
BekTtopel. Moaynbs Bektopa. PaBeHCTBO BekTOpoB. (CIl0K€HHE BEKTOPOB. YMHOXKEHHE
BEKTOPA Ha 4MCI0. Pa3noxkeHne BEKTOpa MO HANPaBICHUAM. YTOJ MEXKAY IBYMS BEKTOPaMHU.
ITpoexuus BekTopa Ha ock. KoopauHaTs! BekTopa. CKaJIIpHOE ITPOU3BENEHNUE BEKTOPOB.



Hcnonp30BaHnEe KOOPIMHAT M BEKTOPOB IIPH PELICHHMH MAaTEMaTUYECKUX W IPHUKIAIHBIX
3a/1a4.
[IpakTrueckue 3aHATHS
IIpu3Haku B3aMMHOIO pAaCHOJIOKEHUs MPAMBIX. YIOJd MEXIy NpsSMbIMU. B3aumHoe
pacroIOKeHUe NMPSAMBIX U IUIOCKOCTEH. [lepneHauKynsap M HaKIOHHAs K IJIOCKOCTH. YTOI
MEXIY IPSIMOM U IUNIOCKOCTBIO. TeopeMsbl O B3aMMHOM PAaCIIOJIOKEHUU IPSIMOU U IUIOCKOCTH.
Teopema 0 Tpex nepneHAuKyIsIpax.
IIpu3Haky ¥ CBOMCTBA NTApAJUIEIbHBIX U NEPIEHAUKYJIAPHBIX INIOCKOCTEH.
PaccTosgHMe OT TOYKM [O IUIOCKOCTH, OT HPAMOM [O IUIOCKOCTH, PAaCCTOSIHUE MEXKIY
IUIOCKOCTSIMH, MEXAY CKPEUIMBAIOIIUMUCS MPSMBIMU, MEXIY MPOU3BOJIBHBIMU (DUTYpaMHU B
IIPOCTPAHCTBE.
[TapannenbHOE MPOEKTUPOBAHME M €ro CBOWCTBA. TeopemMa O IUIOMAAM OPTOTOHAJIBHOU
IPOEKIMY MHOTOYToJIbHUKA. B3anMHOe pacnoiokeHue MpoCTpaHCTBEHHBIX (GUTYD.
Pasnuunbie  BuABI  MHOTOTpaHHHMKOB. Mx  m3o0paxenus. CedeHus, pa3BepTKH
MHOrorpaHHukoB. Ilnomane nmosepxHoctu. Bunsl cummerpuii B npoctpancTse. CUMMeETpHs
TEJ BpallleHUs] U MHOTOTpaHHUKOB. Boluncienue miomazieit 1 00beMoB.
Bekropsl. [lelicTBus ¢ BekTopaMu. JlekapTroBa cucTeMa KOOPAMHAT B IIPOCTPAHCTBE.
YpaBHEHHE OKPYKHOCTH, cephl, Mmiockoctd. PaccrosHme Mexay Todkamu. JledcTBHS C
BEKTOPAMH, 3aJaHHBIMH KoopAauHaramu. CKalsIpHOE IPOM3BENEHUE BEKTOPOB. BexropHoe
YpaBHEHUE NPAMOU M ILIOCKOCTH. VCIONb30BaHME BEKTOPOB IPU JOKA3aTEIbCTBE TEOPEM
CTEPEOMETPUH.
Jns1 BHEayIMTOPHBIX 3aHATHM CTYACHTaM HAapsay C pElIeHUWEM 3aJad W BBIIOJIHEHUS
NPAaKTUYECKUX 3a/laHUil MOYKHO NPEJIOKUTh TE€Mbl HCCIEIOBATENbCKUX M pedepaTHBHBIX
paboT, B KOTOPHIX BMECTO CEpUil OTAEJIbHBIX MEJIKUX 3aJad U YHPaXHEHUH IMpeasaraorcs
CIOKETHBIE 3a/laHus, TpeOyroIlue [UIMTENBbHOM paboThl B paMKax OJHOM MaTeMaTHYecKOH
CUTyallud. DTHU TEMBI MOTYT OBITh KaK MHIUBUIYyaJbHBIMU 33JaHUSIMHU, TaK U TPYIIIOBBIMU
JUIsL COBMECTHOI'O BBITIOJTHEHUS UCCIIE0BAHUS.
Kom0unaropuka, craTucTuKa M TEOPUSI BEepPOATHOCTE
DneMeHTbl KOMOMHATOPUKHU
OCHOBHbIE TIOHSATHST KOMOWHATOPUKH. 3agaydl Ha TMOJCYET YWciIa pa3MENICHUH,
NEpeCcTaHOBOK, coueTaHud. Pemenue 3amad Ha mnepebop BapuaHToB. Popmyna OuHOMa
Herotona. CoiicTBa OMHOMHUHAIBHBIX K03 PuurienToB. TpeyroapHuk [lackans.
DNEMEHTBI TEOPUH BEPOSITHOCTEN
CoObITHE, BEpOATHOCTH COOBITHSA, CIOKEHHWE U YMHOXKeHue BeposTHocTeil. Ilonsarue o
HE3aBUCHUMOCTH COOBITHH. JlMCKpeTHas ciyyailHas BelIMYMHA, 3aKOH €€ pacIpeesIeHusl.
UucnoBble XapaKTEePUCTUKU TUCKPETHON ciay4yaiiHON BennuuHbl. [loHsTHE O 3aK0HE OONBIINX
YHCEIL



6. TemaTuueckoe IJIAHUPOBAHHUE

TemaTnyecku njaH

IlepBblil Kypc
Ne KonunuectBo
i Ha3Banue temMbl 4ACOR
1 | AKCHOMBI CTEPEOMETPHUH U UX CIICACTBUS 5
2 | IlapannenbHOCTh NPSIMBIX U TUNIOCKOCTEH 10
3 JlelicTBUTEIIbHBIC YHCIIA 5
4 IlepneH IUKyYISIPHOCTD NPSIMBIX U INIOCKOCTEN 10
5 Tpuronomerpuyeckue Gopmyinsl U QYHKIIUU 14
6 TpuroHomMeTpruyeCcKuX ypaBHEHUS 14
7 JlexapToBbI KOOPAMHATHI U BEKTOPHI B IPOCTPAHCTBE 10
8 [Tpou3BoHas 1 €€ TEOMETPUUCCKUN CMBICIT 14
9 | IlpumeHeHune MPOU3BOAHOM K HCCIIEOBAHUIO (PYHKIUH 16
10 | UHTerpan 18
Wtoro 116
Bropoii kype
No KonuuectBo
i Ha3Banue temsl 4ACOR
1 Mpuororpanauku. O0beM MHOTOTPaHHUKOB 18
2 | Crenennas pyHKIUs 8
3 | Iloka3arenbHas GyHKIUS 16
4 | Tena Bpamienust. O0beMbl M IOBEPXHOCTH TEJ BPAILICHUSI 20
5 | Jlorapudpmuyeckas GyHKIus 18
6 | KomOunaropuka. Ctatuctika 5
7 DIEeMEHTHI TEOPUH BEPOSITHOCTH 5)
8 O6o061aroniee MOBTOPEHUE 28
Wtoro 118
[TpomexxyTouHas arTectanus B popme 3K3aMeHa

TemaTnueckoe NJIAHMPOBaHHUE
¢ onpee/iecHHeM OCHOBHBIX BH/I0B y4eOHOM AesAITeJIbHOCTH

Kypc 00yuenust nepBblii

KonuuectBo yacos 116

ypoka OcHoOBHOE coep:kaHue M0 TeMam

XapakTepucTHKa OCHOBHBIX BU/10B
NeATeJIbHOCTH CTY/IeHTa (Ha ypOBHe
Y4eOHbIX JieiicTBHIi)

AKCHOMBI CTEPEOMETPHH M UX CJIeACTBHA (5 4acoB)

1 AKCHOMBI CTEPEOMETPUH

YCBOUTH MOHATHE CTCPCOMCTPHUU, OCHOBHBIX




MPOCTPAHCTBEHHBIX (PUTYp, AKCUOM
CTEpEOMETPUH

2 Cy1iecTBoBaHuE MIOCKOCTH, DopMyIMpPOBaTh AKCUOMBI CTEPEOMETPUH,
POXOJALIEeH Yepe3 NaHHYI0 TOUKY U JI0Ka3bIBaTh TEOPEMY, PEIlaTh 3a/1a4H C
JAHHYIO MIPSIMYIO HCII0JIb30BAHUEM aKCHOM U TEOPEMBI

3 [Tepeceuenue npsiMOil ¢ MIOCKOCTBIO. Pemate 3a1aun, UCoNb3ys TEOPEMY O
Cy1iecTBoBaHuE MIOCKOCTH, CYLIECTBOBAHHUH IIJIOCKOCTH, MPOXOASIIEH
IPOXOJALIeH Yepe3 TP JaHHbIC TOUKH | Yepe3 TPU JIaHHbIE TOUKH

4 Pa30buenne npocTpaHCcTBa IIIOCKOCTHIO Pemats 3a1auu ¢ UCIIOJIB30BaHUEM aKCHOM U
Ha J[Ba MOJIYIIPOCTPAHCTBA UX CJIEJCTBUH, TEOPEMBI O pa30MEHUN

IIPOCTPAHCTBA IJIOCKOCTHIO HA JIBa
HOJyIPOCTPaHCTBA
5 Pemenue 3anay no teme « AKCHOMBI [IpuMeHATH TEOPETUYECKUI MaTepual K
CTEpEOMETPUN pELIEHHIO 33aJaHUi IO TeMe «AKCHOMBI
CTEPEOMETPUU U UX CIICIACTBUS»
[MapajneabHOCTh NPSAMBIX U MJI0CKOCTEH (10 yacoB)

6 [TapannensHble npsiMble B ipocTpaHcTBe | Omnpenenars B3aMMHOE pacoloKeHue
HapajuIeIbHbIX U CKPEUIUBAIOLINXCS MPSIMBIX
B nipocTpaHcTBe. Pemars 3agaun.

7 IIpu3Hak napauiesbHOCTH MPSMBIX [IpoBoauTsh 10KazarenabCTBO TeopeMm 2.1, 2.2.
Pemiate 3a1aum, HCHOJIb3Ysl TEOPEMBI

8 [Tpu3Hak napaaiesbHOCTH IPAMON U OnpenensaTs B3aMMHOE PACHOJIOKEHHE

IJIOCKOCTH IPSIMOM M IJIOCKOCTH, IPUMEHSS TPU3HAK
HapasieNbHOCTH MPSMOM U IIOCKOCTH.
Pematsb 3a1aun, UCNIONb3ys 3TOT MaTepUa
9 [Tpu3Hak napamienbHOCTH IIIOCKocTed | OnpenensaTh pacnoiokeHue napauieabHbIX
IJIOCKOCTEW, IIPUMEHSIS IPU3HAK
NapaJuIeIbHOCTH IIIOCKOCTEN. PemaTh
3aJ1a4yM, MCIO0JIb3YS ATOT MaTepual

10 Cy1ecTBoBaHUE MIOCKOCTH, [IpoBOIUTH 10KA3aTEIBCTBO TEOPEMBI 2.5
NapaJuIeIbHON TAHHOW IJIOCKOCTH [TpumensTh TeopeMy 2.5 Juisl pellieHnH 3a1a4

11-12 | CgoiicTBa napamiesbHbIX MIIOCKOCTEN OmnpenensaTs pacnooKeHUe napaieIbHbIX
IIJIOCKOCTEM, MPUMEHSISI IPU3HAK
NapaJuIeIbHOCTH IIOCKOCTEN, CBOMCTBA
napajuleNIbHbIX IUIocKocTel. Pemats 3aayn,
MCIIOJIB3YSl CBOMCTBA NapaIEIbHBIX
IIJIOCKOCTEN

13 N300pakeHre mpoCTpaHCTBEHHBIX N300pakaTh NpoCTpaHCTBEHHBIE (GUTYPHI HA
¢buryp Ha IIOCKOCTH IIJIOCKOCTH. BBINOIHATE NapajlienbHOe

POEKTUPOBaHKE (UTYp HA IIIOCKOCTh

14 [TapaeabHOCTB NPSMBIX U Pemrate 3agaun, ucnonb3yst N3y4eHHBIA
wiockocteil. O6061eHne MaTepHua

15 [TpoBepounas padora Ne 1 o Teme [IpumeHsTh TEOpETUYECKUI MaTepua K
«[TapannenbHOCTh NPAMBIX U PELIEHUIO IPOBEPOYHBIX 3aJaHUH T10 TEME
IJIOCKOCTEH» «[TapannenbHOCTh NPSAMBIX U IUIOCKOCTEN»

JelicTBUTEILHBIE YK CJIA (5 4acoB)
16 [{enbie 1 panMOHANbHBIEC YKCTIA 3anuckiBaTh OOBIKHOBEHHBIE IPOOH B BUJIE
JECSITUYHBIX. BBINOIHATD JEHCTBUS C
OOBIKHOBEHHBIMH JIPOOSIMH U 3aITUCHIBATH
OTBET B BHJIE IECATUYHON ApOOH
17 JleticTBUTEIbHBIC YHCTIA Onpenenars palioHaIbHOE U

UppallOHAILHOE YUCIIO, MOAYIIb
“ppanoHaIbHOro yncia. CpaBHUBATH




YU CJIOBBIC 3HAYCHUA

18 Beckoneuno yOsiBaromias Jloka3pIBaTh, YTO T€OMETPUUECKAS
reOMEeTpHUYECKas POrpeccust nporpeccus, 3aiaHHasi popMyJIoi, SBIIsIETCS
0ecKOHeuHOW. BeruucisaTs cymmy
0eCKOHEUHO yOBIBAIOLIEH reOMETPUIECKOM
IIPOrpeECCUN
19 Apudmerndeckuii KopeHb HaTypaabHON | HaxoauTe apudMeTHuecKrii KOpeHb U3
CTEIEHU 4yycia. BeIUMCIATh 3HAYE€HUsI BBIPAKEHUN
20 CreneHs ¢ palluOHAIBHBIM U IIpuMeHTh CBOMCTBA CTENIEHHU C
JICHCTBUTEIIBHBIM ITOKA3aTeIIAMU palOHAIbHBIM U 1EHCTBUTEIbHBIM
IIOKA3aTeJISIMU U1l BBIYMCIIEHUS BBIPA)KCHUN
U PEIICHNs YPAaBHEHUU
I[HepneHAUKYJAPHOCTH NPAMBIX M IUI0cKOCcTel (10 yacoB)
21 [IeprieHIUKYIAPHOCTD MPSIMBIX B Pemats 3amauu, UCNIONB3ys ONpPENEIICHNE
IIPOCTPAHCTBE MEPIEHIUKYISIPHBIX IPSIMBIX B
IpOCTpaHCTBE, Teopemy 1.
22 IIpu3Hak nepneHauKyIspHOCTH IpsiMoN | PemaTs 3a1a4uu, MCHOJB3Ys IPU3HAK
1 TUNIOCKOCTH NEPIEHUKYJIIPHOCTU IPSIMOM U INIOCKOCTU
23 [TocTpoeHune neprneHuKyIspHbIX Pematp 3a1aun Ha 10Ka3aTENbCTBO O
IPSIMOM U TNIOCKOCTH IIOCTPOCHUH NEPIIEHIUKYJISIPHBIX NPSIMOH U
IIJIOCKOCTH
24 CBolicTBa NEPIEHIUKYISAPHBIX NPIMOI Pewate 3amauun, npuMeHss CBOMCTBA
1 TUNIOCKOCTH NEPIECHIUKYJIPHBIX NPSMOM U MIJIOCKOCTH.
25 IlepnenquKysip U HaKJIOHHAs Pewrate 3amaun, ucnonb3ys NOHATUS
NEPIIECHIUKYJIpa, HAKIIOHHON, IIPOEKLIUU
HAKJIOHHOM, OCHOBaHHsI IIEPIICHIUKYIIAPA,
OCHOBAaHUS HAaKJIOHHOM, paCCTOSHUS OT TOUKH
J10 TUIOCKOCTH.
26 Teopema o0 Tpéx neprneHauKyIsIpax [IpoBOAMTH 10OKA3aTENBCTBO TEOPEMBI O TPEX
nepneHuKyisipax. Pemars 3anaun,
UCIIOJIb3Ys TEOPEMY O TPEX MEPIEHIUKYIIpaX
27 [Ipu3Hak nepneHuKyIspHOCTH [IpoBOANTH 10KA3ATENBCTBO NIPU3HAKA
IIJIOCKOCTEN NEPIEHANKYJIAPHOCTHU IIIOCKOCTEH.
Pemrate 3amaun, ucnosb3ys NpU3HaK
NEPIEHANKYJIIPHOCTH IUIOCKOCTEH
28 Paccrostnue Mexay ckpemuBaromumMucs | OnpenensTb pacCTOSHUE OT TOUKH JI0
NPSAMBIMUA IIJIOCKOCTH, OT IPSIMOM 10 MapajuleIbHON el
IIJIOCKOCTH, MEXK1y CKPEIIMBAIOIIUMHUCS
npsAMBIMU. Permarte 3a1aun Ha HaX0XI€HNE
JTAHHBIX PACCTOSTHUMN
29 IIpuMeHeHrne OpTOrOHAILHOIO N3006pakaTh NpOCTPaHCTBEHHBIE (UTYPHI,
IIPOEKTUPOBAHUS HCIIOJIb3YS] OPTOTOHAIBHOE MPOEKTUPOBAHNE
30 [TpoBepounas padota Ne 2 [IpumeHATH TEOpPETUYECKUI MaTEpUa K
1o teme «lleprneHauKyIsIpHOCTD PELIEHUIO TPOBEPOYHBIX 3a/IaHUM 110 TEME
IPSIMBIX U IIJIOCKOCTEN» «IlepneHAUKyIIPHOCTD NPSMBIX U
IIJIOCKOCTEN»
Tpuronomerpuueckue popmyJisl 1 pynkunu (14 yacon)
31 Pannannas mepa yrna. Onpenenenue Onpenenars palMaHHYIO U TPATyCHYIO MEPY

CHUHYyCa, KOCUHYCa, TAHT'€HCa,
KOTaHTeHca. 3HaKU CUHYyca, KOCHHYCAa,
TaHreHCa, KOTaHTeHCca

YIJI0B, HAXOJAUTH JUIMHY AYTH B O, paJUaH,
HaxOJUTh IUIOIIA/Ib CEKTOpA Kpyra paauyca 1.
Bb1uucnsaTe CUHYC, KOCUHYC, TAHT€HC,
KOTaHTeHC yucia. OnpenensaTs 3Haku
TPUTOHOMETPUUYECKHX (PYHKIIUH 110




YETBEPTAM

32-33 | TpuronomeTpruecKue TOKAECCTBA [TpumMeHsATH OCHOBHBIE (POPMYITBI
TPUTOHOMETPUU JJIsl PEIICHUs YIPaKHEHUI
34-35 | ®opMyBI CIIOKEHUS [TpumeHsATH POPMYITBI CITOKEHUS TS
peleHysl ypaKHEeHU
36 CuHyc, KOCUHYC, TAHT€HC ABOWHOTO [TpumeHsATH POPMYIIBI JBOMHOTO apryMeHTa
yria JUIs PEeLIeHUs YIpaKHEeHUH
37 Cunyc, KOCUHYC, TAHT€HC TOJIOBUHHOTO | [IprMeHsATh POpMYITBI TOTIOBUHHOTO
yria apryMeHTa JJisl peLIeHUs] YIPaKHEeHUH
38 ®opMyJIbl IPUBEACHUS [TpumeHsTH POPMYITBI TPUBEACHUS IS
peleHysl ypaKHEeHUH
39 CymMma u paznocts cuHycoB. Cymma | [IpuMeHsATh GOpPMYIIBI CyMMBI M Pa3HOCTH
Pa3sHOCTh KOCUHYCOB CHHYCOB, CYMMBI 1 pa3HOCTH KOCHHYCOB K
PELICHUIO YIIPAKHEHUN
40 O6uacTp onpeneneHuss 1 MHOXKECTBO Haxoaute 06nacTb onpenenenus
3HAYEHUN TPUTOHOMETPHUUECKUX TPUTOHOMETpUUYECKUX (YHKUUH. Onpenensith
¢ynkuunii. YeTHOCTB, HEYETHOCTH, YEeTHOCTh, HEYETHOCTD, TIEPHOJMIHOCTh
HEPUOJIUYHOCTh TPUTOHOMETPUUECKUX | TPUTOHOMETPUUYECKUX (BYHKLUI
byHKUIMIA
41 CaoticTBa QyHKIIMH Y = COSX U €& [IpumensTH cBOMCTBA GYHKIIMH Y = COSX K
rpaduk pelieHuto ynpaxseHuil. CTpouts rpadux
byHKIIMHN
42 CaoiicTBa (yHKIIMK y = SINX U €€ [TpumMensaTh cBoOiCTBa QyHKIMH y = SINX K
rpapuk peweHuto ynpaxueHuil. CTpouTs rpaduk
GbyHKIIIHN
43 CaotictBa ¢yHkiun y = tgx u e€ rpadux | [Ipumensarts cBoiicTBa Gpynkuuu y = tgx
pelieHuto ynpaxseHuil. CTpouts rpadux
byHKIIMHN
44 KonTponbnas padora Ne 1 mo teme [IpuMeHATH TEOPETUUECKUI MaTepual K
«Tpuronomerpuueckue GopMyisl U PELIEHUIO KOHTPOJIBHBIX 3aJJaHUH MO TeMe
GyHKIUID) «Tpuronomerpuueckue Gopmyisl U
GbyHKIIN
Tpuronomerpuueckue ypapuenus (14 yacon)
45-46 | OGpaTHBIE TPUTOHOMETPUIECKHE Y CcBOUTH MOHATHUS OOPATHBIX
byHKIIU TPUTOHOMETPUUYECKHUX (PYHKIUI: apKCUHYC,
ApPKKOCHHYC, apKTAaHTe€HC, apPKKOTAHTEHC.
Bbruucnate 3HaueHus: 0OpaTHBIX
TPUTOHOMETPHUYECKHUX (PYHKIUH 10 TabiuIe.
47-48 | YpaBHeHuUe COSX = a [TpumeHnsaTH POopMyny perieHus! ypaBHEHHS
COSX = a K PEIICHUIO YPABHEHUI
49-50 | VpaBuenwue Sinx = a [TpumensTh popMyiTy pemieHus ypaBHEHHS
SINX = a K peIIeHNI0 YpaBHEHUI
51-52 | YpaBueHnue tgx = a [IpumensTs Gopmyiy pelieHus ypaBHEHUs
tgX = a K pellIeHUI0 YpaBHEHHH
53-55 | Pemenne TpUrOHOMETPUIECKUX Pemath TpuroHomMeTpruueckue ypaBHEHUS,
ypaBHEHHH CBOJIMMBIE K aJIre0pandyeckuM ypaBHEHUSIM
56-57 | [Ipumepsl perreHus MPOCTEHIIIX Pemate TpuroHoMeTprueCcKre HEPABEHCTBA,
TPUTOHOMETPUUYECKIX HEPABEHCTB UCTOJb3Ysl €AUHUYHYIO OKPYKHOCTb U
anredpandecKue mpeoopa3oBaHus
58 Konrtponbnas padora Ne 2 o Teme [IpuMeHsATh TEOpETHUECKUI MaTepual K

«TpuUroHoMeTprUECKHe YpaBHEHUS

PEILICHNIO KOHTPOJIBHBIX 33IaHUM [0 TeMe
«TpUroHOMETpUYECKHE YPABHEHUS




JlexapTOBbI KOOPAUHATHI H BEeKTOPHI B pocTpancTBe (10 yacos)

59

BBCHGHI/IG ACKApPTOBBIX KOOPAWHAT B
POCTPAHCTBE

OHpeI[eJISITB MNPUHAIICKHOCTh TOYKH OCAM U
IIJIOCKOCTAM KOOPpAWHAT

60

PaccrosiHue Mex 1y TOUKaMU

Pemats 3a1aun, ucnons3ys Gpopmyiry
paccTosiHUS MEXY IBYMsI TOUKaMHU

61

JuddepeHmpoBaHHbIN 3a4eT

Pemrate 3aueTHBIC 3aJaHusd 110 HpOfIIIeHHBIM
TEMaM

62

Koopaunatsl cepeiuHbl OTpe3Ka

Pemrate 3a1aun, ucnonb3yst GpopMyIibl
KOOPJIMHAT CEPEAUHBI OTPE3Ka

63

YToa Mexay CKpeluuBarOIIMMUCS
PSIMBIMU

HaxomuTh yriel Mexay nepeceKkaromuMucs,
napajuleIbHBIMU, CKPEIIUBAOIIUMHUCS,
HEePIEeHIUKYISIPHBIMU MIPSIMBIMU B
IIPOCTPAHCTBE

64

VYron Mexay npsMoi U MI0CKOCTHIO

HaxoauTth B 3aa4ax yroia Mexay npsiMou u
IUIOCKOCTBIO.

65

Yron MCKAY MIIOCKOCTAMU

Pemarsn 3ala4y, UCIIOJIb3yd B3aNMMHOC
PACIIOJIOKCHHUC HJIOCKOCTGIZ, OIpCACIICHUC
yriia MCKAy napajiiCJIbHbBIMA U
MEPCCCKAIOIUMUCS IIIIOCKOCTAMUA

66

BekTopsl B mpocTpaHcTBe

Pemate 3a1aum ¢ UCNIOIB30BaHUEM IOHSATHUS
BEKTOPA B IPOCTPAHCTBE, KOOPAUHAT
BEKTOpa, PABHBIX BEKTOPOB U JJIMHBI BEKTOPA

67

JlelicTBus HaJ BEKTOpaMHU B
IIPOCTPAHCTBE

Pemars 3aga4m ¢ ucnojib30BaHUEM JACUCTBUI
HaJl BEKTOpaMHu, yCIOBUS
NEPHEHANKYJIIPHOCTH BEKTOPOB,
HaxXO0XJAEHUA yIila MEXAY BEKTOPaMH U
MOJYJISI BEKTOpPA.

68

ITpoBepounas padora Ne3 no teme
«JlexapToBBI KOOPAUHATHI U BEKTOPHI B
IPOCTPAHCTBEN

Pemrate IMIPOBCPOYHBIC 3aJaHKsd, UCIIOJIb3Ys
TeOpeTI/I‘leCKI/Iﬁ MaTepurajl TCMbI «I[eKapTOBBI
KOOPAWHATBI U BEKTOPLI B TPOCTPAHCTBE)

IIponsBoanas u eé reomerpuyeckuii cmbica (14 yacos)

69

IIpousBoaHas

HaxoauTte npou3BogHyI0 GYHKINH C
MOMOIIBIO ITPEJIeIIa PA3HOCTHOTO OTHOILIEHMSI

70-71

[TpousBosHas creneHHON QyHKIMH

BoruncnsaTe Ipou3BOJHYIO CTENIEHHOM
(YHKIIUY, IPUMEHSS TIPABHUJIa BEIYUCIICHUS
POM3BOIHBIX. PemaTh mpakTuyeckue 3a1aun
¢ moMoIb0 audhepeHITuaTBLHOTO
VCUHCTICHUS

72-75

[IpaBuna muddepeHmpoBaHus

Y CcBOUTH OCHOBHBIE TIPaBUIIA
muddepeHIpoBaHus (IPOU3BOIHAS CYMMBI,
MIPOU3BOJIHON cTeneHHON (QyHKIUH,
IIPOU3BO/IHAS IIPOU3BEICHUS, IPOU3BOIHAS
9acTHOTO). [IpUMeHsITh 3TH MpaBuiIa IpU
pELIEHNN 3a/]a4 HAa HaX0XKJIEHUE
MIPOU3BOJTHOMN

76-78

ITpon3BoHas TPUTOHOMETPUYECKHUX
byHKINMA

Beruucnate npou3BoAHbIE
TPUTOHOMETPUUECKUX (PYHKIIHMH, UCTIONb3YS
(bopMyIIBl MPOU3BOTHBIX
TPUTOHOMETPUUECKUX (PYHKIIMH

79-81

I'eomeTpuyeckuil CMBICH IPOU3BOIHOM

Boruucnute yrinoBo#t ko duiueHt
KacaTeJbHOU, COCTaBUTh YPaBHCHHE
KacaTeJIbHOU K rpaduKy (QYHKIIMU B TOUKE C




a0cLuccon x.

82 Konrponsnas padora Ne3 o teme [IpumeHATh TEOPETUYECKUI MaTepUal K
«ITpou3BoaHas U €€ reoMeTPUUYECKUI PELICHHIO KOHTPOJBHBIX 3aIaHUH 10 TEME
CMBICII» «IIponsBonHas U €€ TEOMETPUUYECKUU

CMBICII»
IIpumeHnenne npou3BoAHOM K HcciaeoBannio Gynkuuii (16 yacos)

83-85 | Bospacranue u yObiBaHUE QYHKIIHH HaxoauTh mpoMeXyTKH BO3pacTaHUs U
yObIBaHUs (QYHKIIMHU, UCIIOB3YSI JOCTATOYHOE
ycJI0BHE Bo3pacTaHus (yObIBaHHs) GYHKIUU

86-88 | DxcTtpemyMbl (hyHKIIHH Haxoauth KpuTHYEeCKHE TOUKH (PYHKITUH,
TOYKHU IKCTPEMyMa, IPUMEHSIS IPU3HAK
MakcuMyMma (MHHUMYyMa) GYHKITUH

89-91 | IIpumeHeHue MPOU3BOAHON K Brimonsate noctpoenue rpagukoB GyHKIUN

HOCTPOCHUIO IrpapuKOB (PyHKIIMIT 10 CXEME MCCIIEJOBAHUS C TIOMOIIIBIO
MIPOU3BOAHOMN
92-94 | HauOounbliee 1 HauMeHblIee 3HadeHus | HaxonuTe HanOoJIblIee U HauMEHbIEe
byHKIUN 3Ha4YCHHE (PYHKIIMU HA 3aIaHHOM OTpPE3KE

95 Brimykiiocts rpaduka ¢yHkium, Touka | HaxoauTh nHTEpBabl BHITYKIOCTH (DYHKIUU.
neperuda BbIunciiaTe mpou3BOIHBIE BTOPOTO MOPSIKA

96-97 | [IpumeHeHue MTPOU3BOIHOM. Pemrates ynpaxHeHUsI Ha IPUMEHEHHE

O060061IEHNE IPOU3BOTHOM

98 Konrponbnas padora Ne4 o teme [IpuMeHsTh TEOPETHUECKUI MaTeprall K
«[IpumeHeHne mponu3BOAHON K PELIECHUIO KOHTPOJIbHBIX 3aJaHUH [0 TEME
MCCIICIOBAaHUIO (DYHKITHID «[Ipumenenne K ucciegoBaHuio QYHKIUH »

HNurerpan (18 yacos)
99-100 | IlepooGpa3nas [IpumMensThH onpezeneHre NepBooOpa3HO

MIPH PELICHUN YIPAXHEHUH, 000CHOBHIBATH
CBOU CYXJICHUS

101- | IIpaBuia HaxoXxaAeHUS MepBOOOpa3HBIX | HaxomuTh mepBooOpa3Hyro GYHKIIUH 110

103 TabNuIle, 1aBaTh OMpeeNICHNUs,
000CHOBBIBaTh CBOU CYKJICHUS
Brruucnare nepBoodpasHyro, IpuMeHsist
MIpaBHJIA BEIYMCIICHUS TIEPBOOOpa3HON

104- ITmomaae KpUBOJIMHENHOM TpaneMu U | BeIUKCIATH TUI011a1b KPUBOJIMHENHON

106 MHTErpa Tparneuny ¢ IOMOIIbIO IEPBOOOPA3HOM.
[Tpumensats popmyny Hetorona —JleiiOnuma k
BBIUMCIICHUIO HHTETPAJIOB

107 - | BeluncneHre HHTETPaIoB Boruucnare uHTErpan, npuMenss Gopmyny

109 Herorona-JleitOHuI1a, MpaBuiia BHIYACICHUS
1epPBOOOPA3HBIX

110- | Brruucienue miomaaei ¢ moMoIbo BbIuncniaTe miomaau ¢ moMoIbio HHTErpaja

112 WHTETPAJIOB
113- | [IpumeHeHue MPOU3BOAHON U Pemrate npakTudeckue 3a1a4u, IPUMEHSIS
115 WHTErPAJIOB K PEIICHUIO TPAKTHYECKUX | MPOU3BOJHYIO U MHTErpaja
3a1a4
116 KonTponbhas padotaNe5 no teme Pemrate KOHTpOJIBHBIE 3a/1aHUS, UCTIOIb3YS

«MHTerpan»

TEOPETUIECKHUI MaTeprall TEMbI
«IlepBoobOpa3znasi. uTerpam»




Kypc oOydenuns BTopou

KommuectBo gacos 118

OcHoBHOE coaepkaHue 1o TeMaM

XapakTepuCcTHKA OCHOBHBIX BU/I0B
AeSiTeJIbHOCTH CTYIeHTA (Ha YPOBHe
Y4eOHBbIX J1eliCTBHH)

Mmuororpananku. O6beMbl MHOTOTpaHHUKOB (18 yacoB)

MHororpasHuKu

IIpuMeHATH onpeneieHus 1BYyIrpaHHbIX,
TpeXTPaHHbIX, MHOIOTPaHHBIX YIJIOB,
MHOT'OIPAaHHUKOB K PELICHUIO 3a1a4

[Tpuzma

[IpumeHsTH Onpenenenue Npu3Msbl, CBOMCTBa
MIPU3MBI, TOBEPXHOCTH TIPU3MBI, BEICOTHI
IPU3MBIL, IPSIMON M HAKIIOHHOW IIPU3MBI K
pelieHuto 3a1a4. /loka3piBaTh TEOPEMY O
OOKOBOI MOBEPXHOCTH MPSIMOM MPU3MBI

5-6

[Tapannenenunen

[IpuMeHSITh OCHOBHBIC TIOHSATHS TEMBI
«[Tapannenenumneny, TeOpeMy O LIEHTPAIbHOMN
CUMMETPHUU NapajUieenumnesa K peeHnio
3a1a4

7-8

ITnpamuna

[IpuMeHSITh OCHOBHBIC TIOHSATHUS TEMBI
«[Tupamunay», Teopemy o 60KOBOU
MOBEPXHOCTHU MPABUILHOM MUPAMHUJIBI K
pEeIIeHUIO 33124

9-10

VYcedenHas nupamuaa

[IpuMeHATHh NOHATHE YCEYEHHOW MUPAMMUIBI,
€€ BBICOTHI, ITOJIHOM U OOKOBOI OBEPXHOCTH,
TeopeMy 00 yCeUEeHHOU MupaMuie K
PELICHUIO 3a1a4

11

HpaBI/IJ'[BHBIG MHOT'OrpaHHUKH

[IpumensTH OnpeeneHyue npaBUIbHOTO
MHOTOI'paHHMKA, THUITBI MHOTOTPAHHUKOB, UX
XapaKTEPUCTHKU K PEHICHUIO 3a7a4

12-13

O0bem napasienenuneaa

[IpumensTs popmynsl 00BEMOB MPSMOTO U
HAKJIOHHOTO MapajuIeIeNNIE0B K PELIEHUIO
3aja4. Pemars 3a1aun Ha KOMOMHALMIO TET

14-15

O6bem npu3mMbl

[TpumeHsaTH POpMYIIBI 00BEMOB IPAMON U
HaKJIOHHOM IIPU3MBI K PELICHHIO 33]1a4.
Pemrate 3a1aun Ha KOMOMHALIMIO TEJI.
HpI/IMeHﬂTI) IOHATHUEC PABHOBCIIMKUX TCIT K
pEeLIeHUIO 3a1a4

16-17

O06beM nupamMu/Ibl

[IpumensTs Gpopmynsl o0beMa MUpaMuAbl U
o0beMa yceueHHOW MUPaMHJIbI K PELLICHUIO
3ajga4. Pemars 3agaun Ha KOMOMHAIMIO TEN.
[IpuMeEHSTh MOHATHE PABHOBEIUKUX TEN K
pELISHHIO 3a/1a4

18

Konrponbnas padora Ne 1 o Teme
«MuororpanHuku. OObeMbI
MHOTOTPaHHUKOB)

[IpuMeHATH TEOpETUYECKUI MaTepUal K
PEILICHNIO KOHTPOJIbHBIX 33/IaHU 10 TeEMe
«MHororpanHuku. O0beMBl
MHOTOT'PaHHUKOB

Crenennas pynkuus (8 yacon)

19

Crenennas pyHKUHUs, €€ CBOWCTBA U
rpadguk

[IpumeHsTH CBOICTBA CTETIEHHON (PYHKIIUU K
penieHuto ynpaxkaenuii. CTpouTs rpauku
CTENEeHHON (YHKIIMU B 3aBUCUMOCTHU OT




IoKa3aTeiid CTCIICHU, BRIYUCIIATH
HpI/I6J'II/I}KCHHBIe 3HA4YCHUA

20

B3aumuo obpartHbie GyHKIMU

Haxoaute GpyHKIMIO 00paTHYIO 331aHHOM
¢ynkuuu. Haxoquts o0nactk onpeeneHus
Y MHOXXECTBO 3HaYCHHUU (PyHKIINHU, OOpAaTHON
K TaHHOH

21

PaBHOCWIBHBIE ypaBHEHUS U
HEPaBEHCTBA

Haxoauts ToukH nepecedeHus rpaduxkon
¢Gbyskuii. Pemats ypaBHEHMs 1 HEpaBEHCTBA

22-23

HppaunroHanbHble ypaBHEHUS

Brimonsarte apupmeTrnueckue qeicTBus,
coueTasi yCTHbIE U IMCbMEHHBIE IIPUEMBI,
peuaTh UppalUOHAIbHbIE YPAaBHEHUS
Pa3IUYHBIX TUIIOB

24-25

HppauroHanbHbIe HEPABEHCTBA

Pemrats nppanmoHaIbHbIE HEPABEHCTBA
pa3JIMYHBIX TUIIOB

26

ITpoBepounas padora Nel o Teme
«CreneHHast QyHKIHS»

[IpuMeHATH TEOPETUYECKUI MaTepua K
PELIEHUIO TPOBEPOUYHBIX 3aJaHUil 110 TEME
«CteneHHast QyHKIHS»

Tena ppamenusi. O6beMbl H IOBEPXHOCTH TeJl Bpauienus (20 yacos)

27

Hummaap

[IpumensTH OnpeneneHue HUINHIpa,
OCHOBHBI€ [TOHATHUS LWINHAPA, CBOWCTBA
LWIMH/IPA, TEOPEMY O CEYEHHUHU LIMJIMHIpa K
pELIEHHIO 3a/1a4

28

Konyc

[IpumensTH OnpeieneHne KOHyca, OCHOBHBIE
HOHSATHS KOHYCA K PEIICHUIO 3a7a4

29

VY ceueHHbI KOHYC

[IpumeHsTH OnpeeneHne yceYeHHOTO
KOHYCa, TEOPEMY O CEUYCHHH KOHYca
IUIOCKOCTBIO K PELICHUIO 33124

30

HIap. Coepa

[IpumensTH onpeneneHus mapa, chepsl,
BMHUCAHHBIX U ONMHMCAHHBIX MHOTOTPAHHUKOB,
TEOPEMY O CEUEHHH I1apa IIOCKOCThIO K
pELIeHHUIO 3a/1a4

31-32

Pemenne 3agau mo teme «Tena
BpAILCHUS»

HpI/IMeHHTB TeOpeTI/I‘{eCKI/Iﬁ MaTepuall K
PEIICHUIO 3aa4 110 TEMC «Tema BpalCcHUs

33-34

O0beM uInHIpa

3HaTh GopMynly oObeMa HUIHHAPA.
[IpumensTs popmyny oObemMa HMIUHAPA AJIs
peleHus 3aaau

35-36

O0nem KoHyca.

3Hath hopmyiy oobemMa KoHyca, 00beMa
yCEeueHHOTo KoHyca. PemaTs 3a1auu Ha
BBIUUCIIEHHE 00BEMOB KOHYCA, YCEYCHHOTO
KOHYcCa

37-38

O0nem mrapa u ero yactei

3HaTh GOpMYITBI 0OBEMOB IIIapa M €r0 YacTew,
MIPUMEHSTh UX K pPelIeHuI0 3aaa4. Pemath
3a/1auv Ha BBIYHCIICHHE 00bheMa I1apa,
o0beMa JacTeil mapa

39-40

[Tnomank MOBEPXHOCTH IMIMHIPA

3HaTh (HOPMYIIBI TIIOMIATH OOKOBOM U MOITHOM
MOBEPXHOCTH IIMIIMHAPA. PemaTe 3agaun Ha
BBIYHMCIICHHE IIIOIIaaeH OOKOBOH U ITOJHOH
MOBEPXHOCTEN IUIMHIpPA

41-42

[Inomane IOBCPXHOCTU KOHYCa

3HaTh (HOpMYIIBI TUIOMIAIU OOKOBOM U MOIHOM
MMOBEPXHOCTH KOHYCA, TUIOIAh TTOBEPXHOCTH
YCEUEeHHOro KoHyca. PemaTe 3a1auu Ha
BBIUMCJIEHHE IUIOMIAIel OOKOBOM U ITOJIHOMN
MTOBEPXHOCTEN KOHYCA, TUIOMAAN OOKOBOH




MOBCPXHOCTU YCCUCHHOI'O KOHYCa

43-44

[Tnomans chepsr

3HaTh Gopmyiy miomanu cepsl. Pemars
3a7a4M Ha BBIYMCIICHUE IIOMAAN Cephl.

45

Pemenue 3amau no reme «O0bEMBI U
MOBEPXHOCTH TEJI BPAILCHUSD»

[IpuMeHATH TEOPETUUECKUN MaTepua K
peleHuo 3a1a4 1o reme «O0beMbl U
IIOBEPXHOCTH T€JI BPALLICHUS»

46

Kontposbhas padora No2 o teme
«Tena pamenns. O0bEMbI U
MOBEPXHOCTH TeJl BpaIllCHUS»

[IpumeHATh TEOpETUYECKHUIT MaTepral K
PELICHUIO0 KOHTPOJIbHBIX 3aJJaHUM 110 TEME
«Tena Bpamienust. O0beMbl U TOBEPXHOCTH
TEJI BPAILICHUSI

IMoka3zaTenbHas GpyH

kuus (16 yacos)

47-48

ITokazaTenpHas GyHKIHS, €€ CBOHCTBA
u rpadux

OnpenensaTs 3HaueHUE QYHKIUHU IO
3HA4YEHHUIO apTyMEHTa, CTPOUTh
cxeMaTH4yecKuil rpauk noxkasareabHON
¢bynkuuu. [IpuMeHaTs onpeneneHue
HOKa3aTeabHON (PYHKIMH, CTENIEHb C
UPPAMOHATILHBIM TTOKA3aTeNIeM K PEIICHUI0
YOPaXHEHUI

49-51

[Ipocreline mokas3aTeiabHbIE
YpaBHEHUSA

Pewate npocreiimme nokasareiabHble
YPaBHEHUs, UCIIOJIB3Ysl ANTOPUTM PEILIECHUS
IIPOCTEUIINX NIOKA3aTEIbHbBIX YPABHEHUM.
N300pakaTh Ha KOOPIMHATHOM MJIIOCKOCTH
MHO>KECTBA PEIICHUN MPOCTEUIINX
II0KAa3aTeNbHbIX YPABHEHUN

52-54

Iloka3aTenbHbIe ypaBHEHUS

Pemate nokasarenbHble ypaBHEHUS
pa3IUYHBIX TUIIOB

55-58

ITokazaTenbHbIE HCEPAaBCHCTBA

Pematp nokasarenpHble HEPABEHCTBA,
HCIIOJIb3YS QJITOPUTM PELICHUS
MOKa3aTeIbHbIX HEpaBeHCTB. PemaTh
NIOKa3aTeNIbHbIE HEPABEHCTBA, IPUMEHSIS
KOMOMHAIIMIO HECKOJIBKUX aJITOPUTMOB

59-61

[Tpou3BoaHas moka3aTebHON (PYHKIIMH

Brrauciiste pou3Bo HbIe GyHKIHN y = €7,
y=a", IpUMEHsIs TPaBUIIa BBIYUCIICHUS
IIPOU3BOIHBIX

62

Konrtponsnas padora Ne3 o teme
«IlokazarenpHas QyHKIUSI»

[IpuMeHATh TEOPETUYECKUI MaTepral K
PELIEHNIO KOHTPOJIbHBIX 33/1aHUN 110 TEME
«IToxa3zaTenpHast pyHKIUS»

Jlorapudmuueckas pynkuus (18 yacon)

62-63

Jlorapudmst

VYcraHaBIMBaTh CBA3b MCXKAY CTCIICHBIO U
norapudmoM, BEIYUCIATH Jorapudm yucna
I10 ompeaeneHuo. Mcrnonb30BaTe OCHOBHOE
JorapuMuuecKoe TOXIECTBO MPU PEIICHUH
yIpaKHEHUI

64-66

CgoiicTBa orapugmon

[TpumeHsITh cBOMCTBA JIOTapU(PMOB K
PEHIEHUIO YIPAXKHEHUHN

67-68

JlecsiTuuHbIe U HATypaJIbHbIE
sorapudmbl

Y CcBOUTH ONPENIENEHNs JECITUUHOTO U
HaTypaybHOro Jorapupmos. [IpumeHsITh
(dopmyiy mepexosia OT OJJHOTO OCHOBAHUS
Jorapudma K Ipyromy K peluieHuro
YIPAKHEHUI

69-71

Jlorapudmudaeckas pyHKIms, €€
CBOIiCTBA U rpaduk

OnpenensaTs 3HaUYCHHE QYHKIIUA IO
3HAQYCHUIO apr'yMEHTa, [IPUMEHATh CBOMCTBA
jorapu(pMuIecKoi PyHKITUN K PEIICHUIO




ynpaxkHeHuit. CTpouTs rpaduku
norapupMuuecKkoi PyHKIIUN B 3aBUCUMOCTH
OT OCHOBAHUS

72-75 | JlorapudMuueckne ypaBHEHUS Pemate norapudpMudeckre ypaBHEHUS
Pa3IMYHBIX THUIOB, HCIIOIb3YsI AITOPUTM
peLeHus

76-79 | Jlorapupmuueckue HEpaBeHCTBA Pemats norapudmuyeckre HepaBeHCTBA B
3aBUCUMOCTH OT OCHOBAHMUSL.

Pemrats norapudMuyeckrne HepaBeHCTBA,
IPUMEHSISI METOJ1 3aMEHbI IEPEMEHHOM.
80 Kontponbnas padora Ne 4 o Teme [TpuMeHsTh TEOPETHUECKUI MaTepral K
«Jlorapupmuueckas GyHKUHD» pELLIEHUIO KOHTPOJIBHBIX 3a/laHUi 110 TeMe
«Jlorapudmuueckas QyHKIUs»
KomoOunaropuka. Cratucruka (5 yacoB)
81 [TpaBuio npousBeneHus [IpuMeHATHh NpaBUIIO IPOU3BEACHUS K
pEIIeHHIO 3a/1a4
82 [TepectanoBku. Pa3menienus [IpuMeHATh U IPaBUIIO pa3MEIIEHUs K
peIIeHHIo 3a/1a4.
83 CoueTraHus 1 MX CBOKCTBA. [TpumMeHsTH ONpeieNIeHre COYETaHus 1
bunom Herorona IIPaBUJIO K pELIEHUIO 3a1a4. Pemare 3a1auu,
ucnonas3ys buaom Herotona
84 CrnyyvaiiHple BeITMYHHbI OnpenensaTs ciydyaiHble BEJINYUHBI,
HCIIOJIb3Ysl ONPENICIICHUE CIIyYalHOM
BEJIMYMHBI
85 I{enTpanbHble TeHIeHIUNA. Mepsl Haxoaute Menuany BBIOOPKH CITydaiiHOM
pa3bpoca BesInYMHbl. HaxoauTh Moy BBIOOPKH
DJIeMeHThI TeOpUHU BEPOATHOCTH (5 4acoB)
86 Co06biTusi. KomOnHnanus coosituit Omnpenensitb coObITHE CITyyaiiHOE,
JOCTOBEPHOE, HEBO3MOXKHOE. [IpuMeHsTh
CyMMY, IPOU3BE/ICHUE COOBITHH K PEIICHUIO
3a1a4
87 [TpoTHBOMNOI0KHOE COOBITHE. Omnpenensitb BEpOSITHOCTh COObITHA. Permars
BeposTHOCTH cOOBITUS 3aJauu
88 HezaBucumblie coObITUS OmnpenensiTb He3aBUCUMBbIE cOObITHS. Pemath
3aJauu
89 Crnoxenne BeposiTHOCTEH. YMHOKeHHe | [IpuMeHsTh TeopeMy BEpOSITHOCTH CyMMBI
BEPOSTHOCTEN JIByX HECOBMECTHUMBIX COOBITUH K pEIIEHUIO
3ajgad
90 CraTtucTudeckast BEpOSITHOCTb OmnpenensT OTHOCUTEIBHYIO YaCTOTY
COOBITHH U CTATUCTUYECKYIO BEPOSITHOCTD
Oo6o0marmee nopropenue (28yacon)
91-92 | Pemenne TpUrOHOMETPUIECKUX Pemate TpuroHoMeTpudeckue ypaBHEHUs U
YpaBHEHMI U HEPABEHCTB HEpaBEHCTBA, IPUMEHSST POPMYJIIBI U METO/IBI
pelIeHsI TPHTOHOMETPHYECKIX HEPAaBEHCTB
93 [TapannensHOCTh NPSAMBIX U TUIOCKOCTEH | Pernare 3a1a4un, NCHOIb3Ys MPU3HAKU
B TIPOCTPAHCTBE MTOJIOKEHHSI TTPSIMBIX M TFIOCKOCTEH B
IPOCTPAHCTBE
94 [leprieHMUKYIAPHOCTD MPSIMBIX U Pemrate 3amaun, NCTIOIB3Ys IOHSATHUS
IUIOCKOCTEH B MPOCTPAHCTBE NEPIIEHANKYIISpa U HAKIOHHON
95 [TpaBna BEIYUCIEHUS IPOU3BOIHBIX [TpumensTh npasuia nuddHepeHITnpoBaHMS

JJISA BBIYHUCIICHUA HpOHSBOI[HOﬁ CTEIIEHHOM

(hyHKIIMH, IPOU3BOTHOM CIIOKHOM (PYHKITUN




MIPOU3BOIHBIX TPUTOHOMETPUIECKUX
byHKIHI

96-97 | [IpumeHeHue MPOU3BOIHOM [TpuMeHsATh METO HHTEPBAJIOB, IPU3HAK
Bo3pacTtanus (yObiBaHus ) DyHKINH,
KPUTHYECKHE TOUYKU (PYHKIUU, MAKCUMYMBI U
MHUHHMMYMBI, CXEMY UCCIIEJOBaHUS (PYHKLIUH,
HauOoJplIee U HAUMEHbIIIEE 3HAYCHUS
(YHKIMU K PELICHUIO YIIPAXKHEHUH
98 JlexapTOBBI KOOPMHATHI BbIuucniaTe paccTosiHue MEXy TOUKaMH,
KOOPJIMHAThI CEPEeIMHBI OTPE3Ka
99 Bekrtops! B mpocTpaHcTBE [IpumeHATHh NEUCTBHS HAJ BEKTOPAMU K
peLIeHHIO 3a/1a4
100 | MHoOrOrpaHHUKH [IpuMeHATh OCHOBHBIE IOHATHS
MHOTI'OI'PaHHHMKOB, MX CBOMCTBA K PELICHUIO
3ama4
101 O06beMbl MHOTOTPaHHUKOB Breruucisats 00beMbl apaiienenuneaa,
IPU3MBI, TUPAMUIBI
102 [TepBooOpa3zHas Boruncnsate nepBooOpasnbie pyHKUIUH,
IPUMEHSISI TabJIUIly IEPBOOOPA3HBIX,
IpaBUJIa BEIYUCIIEHUS IEPBOOOPA3HBIX
103- WuTerpan BrraucisaTe uHTErpasibl, MIIOIIAIN
104 KPUBOJIMHENHON Tpaneuuu, o0beMbl Tel
105 | Kopenb n —oii cTenenu u ero coiicta. | M3Biekarb KOpHU, IPUMEHSATh CBOHCTBA
CreneHp ¢ palfiOHAIBHBIM TIOKA3aTelIeM | KOPHEH K PEHICHUIO YIPAKHEHUH.
HaxoauTe 3HaueHUs cTENeHU ¢
panroHaIBFHBIM ITOKa3aTeNIeM, IPOBOIUTH 110
¢dbopmynaMm npeoOpa3oBaHus BbIPAKEHUIH,
OOBSICHATH N3yYCHHBIE MTOJIOKEHHS
106 | MppanuoHanbHble ypaBHEHUS Pemate uppannoHaibHble ypaBHEHHS pa3HbIX
THUIIOB, TIPUMEHSISI AITOPUTM PELICHUS
UppalMOHATIBHBIX YpaBHEHUH
107 Tena Bpamenus Pemrate 3amaun, npuMeHsss OCHOBHBIE
HOHSATHS TEJ BpallleHHsI, UX CBOWCTBA
108 OOBEMBI M TOBEPXHOCTH TeJ BpallleHUs | BbIUnCIsITh 00bEMBI M TOBEPXHOCTH
IIWJIMH/Ipa, KOHYCa, I1apa
109- | IlokazaTenbHbIC ypaBHEHUS Pemrats nokasarenbHbIC ypaBHEHHS,
110 UCIIOJIb3YS pa3IMyuHble CIOCOOBI PELICHHUs
111- | [loka3arenbHbIE HEPABEHCTBA Pemrate nokasarenbHbIe HEPABEHCTBA,
112 UCIIOJIb3YS pa3IMUHbIEe CIIOCOOB! PEHICHUs
113- | Jlorapupmuueckue ypaBHEHUS Pemate norapudmMudeckue ypaBHeHUs
114 pa3JINYHBIMU METOJIaMH
115- | Jlorapupmuueckue HepaBeHCTBA Pemrate norapudmudeckre HepaBeHCTBA
116 pa3IMYHBIMU METOJIAMU
117- | UroroBast koHTpoJsibHast pabota Ne 5 Pemats KOHTpOJIBHBIE 3aJaHUS IO
118 M3Y4YEHHBIM TEMaM




7. Y4eOHO-MeToaAnYeCcKoe H MaTEePUAIBHO-TEXHUYECCKOEC o0ecneuyeHue

NMPOrpaMMbl y4eOHOM UCIUIIUHBI.

B coctaB y4eOHO-METOIMYECKOTO M MaTepUaIbHO-TEXHUUYECKOTO0 OOCCICYCHHS MPOrPaMMbI
y4eOHON JUCHUTUIMHBI «MaTeMaTrKa BXOIST:

* MHOTO() YHKIIMOHAJIBHBIN KOMIUJIEKC MTPENO01aBaTells;

* HaIJISITHBIC TOCOOUS (KOMILJIEKTHI YI€OHBIX TaOJIHII, IIAKATOB, TEOMETPUUECKUE MOJICIIH);

* H”HPOPMAIIMOHHO-KOMMYHUKATHBHBIC CPEJICTBA;

* SKPaHHO-3BYKOBBIE MIOCOOUS;

* KOMILUIEKT TEXHUYECKON AOKYMEHTAIlMH, B TOM YHCIEe MacropTa Ha CpeAcTBa OO0y4YeHHs,
WHCTPYKIIUU IO UX UCIIOJIb30BAHUIO U TEXHUKE 0€3011aCHOCTH;

* OMOIMOTEUHBIN (OHI.

8. Pexomenayemas iutepatypa: 1Jisl CTy/A€HTOB, IIpenoaaBaTeJiei,
HHTEpPHET-pPecypcehl.

1 AnreOpanHavaaMaremvarnbeckoroanamsa 10-11 xiaccst: yaed. st 00Imeo0pasoBar. OpraHH3AHN: GaB0BbI 1
yonyQrenHsid yposau /L1 A. Aravios, FO. M. Karsirun v ip.— 3¢ w3 —M,, : Tpoceertienvie, 2016.—463 ¢.
2. I'eomerpus 10-11. A.B. Iloropenos.-11 —e u3a.-M. : [Ipocsemenue, 2011.-175 c.
3. Aunrebpa n Havana aHanm3a 10 xinace / Coct. A.H. Pypykun —M: BAKO, 2012-112c.
4. Anre6pa u Havana ananusa 11 kiace Cocr. A.H. Pypyxun —-M: BAKO, 2013-96c¢.
5. Teomerpus 10 xace/ Coct. A.H. Pypykun. 2-e uzz., nepepad.—M: BAKO, 2014-96c¢.
6. T'eomerpus 11 xiace kimace / Coct. A.H. Pypykun. 2-e u3n., nepepad.—M: BAKO, 2014-96c.
7. Anrebpa u Hauaa MmatemMatudeckoro ananmsa 1 1kmace / JLA. Anekcanaposa; mof pe.
A.T'. Mopakosuya. — 4-e u3n1. — M.: Maemozuna, 2009.-100c.

8. Hucku: «OTKpBITasi MATEMATHKa)

«TpeHaxep M0 MaTEMaTHKE

« Anrebpa u Hauasna aHammza 10-11 kimace»
9. MHTepHeTpecypchl:
http://school-collection.edu.ru Eaunas komekuusi TupoBBIX 00pa3oBaTelIbHBIX PECypPCOB
http://fcior.edu.ru deaepanbHblii ICHTP HHOPMAIIMOHHO-00pA30BaTEIBHBIX PECYPCOB
http://www.en.edu.ru EcrecTBeHHOHay4HBIH 00pa30BaTEIbHBIN TOPTAI
http://kvant.mccme.ru KBauT: Hay4HO-TIONMYJISIPHBIN (PU3MKO-MaTeMaTHIECKUHT KypHAIT
http://edu.km.ruO6pazoBarensHbie poeKkTh Komnanuu "Kupumt u Medoanit"
http://www.ucheba.comOG6pa3oBatensHblii mopran "Ydeba"
http://www.en.edu.ru EcrtecTBeHHO-Hay4HBII 00pa30BaTENBHBII MOPTAT
http://www.edu.ru/moodle/ nemosepcuu trectoB EI'D u TA
http://Sballov.com.ru__nexiuu, TecTbl, 3aHATHUS, IS MIKOJIBHUKOB U YUUTEIICH
http://www.allmath.ru Allmath.ru — Bcst MaTremaruka B OTHOM MecTe
http://eqworld.ipmnet.ru EqWorld: Mup marematuueckix ypaBHEHUI
http://www.bymath.net Bcest anementapHas maremarnka: CpeiHss MaTeMaTHYeCKast
MHTEPHET-IIKOJIa
http://www.neive.by.ru I'eomerpryeckuii mopTain
http://graphfunk.narod.ru I'paduku GpyHKIHii
http://zadachi.mccme.ru 3agaun mo reoMeTpun: HHPOPMAITMOHHO-TIOUCKOBAsE CHCTEMA



http://school-collection.edu.ru/
http://fcior.edu.ru/
http://www.en.edu.ru/
http://kvant.mccme.ru/
http://edu.km.ru/
http://www.ucheba.com/
http://www.en.edu.ru/
http://www.edu.ru/moodle/
http://5ballov.com.ru/
http://www.allmath.ru/
http://eqworld.ipmnet.ru/
http://www.bymath.net/
http://www.neive.by.ru/
http://graphfunk.narod.ru/
http://zadachi.mccme.ru/

http://www.math-on-line.com 3anumaresbpHas MaTeMaTHKa — IIKOJbHUKAM (OJHMITHAIBI,
UTPbI, KOHKYPCHI TI0 MATEMATHKE)

http://www.problems.ru UuaTtepuer-ipoekt "3agaun"

http://www.etudes.ru MaremaTuyeckue 3T Ibl

http://www.zaba.ru Maremarnueckue OIMMINAAABI U OJIMMITHAIHBIE 331a41



http://www.math-on-line.com/
http://www.problems.ru/
http://www.etudes.ru/
http://www.zaba.ru/

