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1. HIOACHUTEJIBHASA 3AIIMCKA

[Tporpamma y4eOHOTO mpeaMeTa OPUCHTUPOBAHA Ha peanu3aluio (eaepaabHOTo
KOMIIOHEHTa rOCyIapCTBEHHOTO oOpa3oBarensHoro ctanaapra (naitee — ®I'OC) cpemnero
obmero obOpazoBanus OVYII.04 MartemaTnka Ha yriyOJCHHOM YypOBHE B TIpeaenax
IIPOrpaMMBbl TOATOTOBKH KBaTU(HUITMPOBAHHBIX padounx u ciayxkammx (mamee TITIKPC)
cpenHero mpodecCHOHATBHOTO O0pa3oBaHUS € y4eToM TpomiIs MOoIyd4aeMoro
npodeccruoHanbHOTO 00pa30BaHMSI.

Conepxxanue nporpaMMbl MaTeMaTMKa HAmpaBJIeHO HA JTOCTHXKEHHE CIIEIYHOLIUX
LETICH:

» o0ecnedeHre cHOPMUPOBAHHOCTH MPEICTABICHUN O COLIMATIBHBIX, KyJIbTYypPHBIX
Y UCTOPUYECKUX (PAKTOpaxX CTAHOBIICHUS MAaTEMATHUKHU;

* obOecrieueHre COPMUPOBAHHOCTH  JIOTHUECKOTO,  QJITOPUTMUYECKOTO U
MaTEMaTUYECKOTIO MBIIICHUS;

* o0ecnedeHnue chopMUPOBAHHOCTH YMEHHUM NPUMEHSATH MOJTYYEHHbIC 3HAHUS NPU
pELIEHUH Pa3IMYHbIX 3a/1a4;

* o0ecrnedyeHrne CHOPMUPOBAHHOCTU MPEJCTABICHUA O MaTeMaTHKE Kak 4YacTu
o01L1eueI0BEYECKON KYJIbTYPhl, YHUBEPCAIbHOM SI3bIKE€ HAYKH, O3BOJIIOIIEM OINKCHIBAThH
Y U3y4aTh peajbHbIe MPOLECCHI U SABJICHHUS.

B ToM yunciie BocnuTaTenbHBIX:

1) npoheccHoHaIBHO-THYHOCTHOE BOCIIUTAHKE, TIPEAYCMATPUBAIOIICE JOCTHKCHHE
JUYHOCTHBIX pe3ysbratoB Ipu ocBoeHnu OIIOII, pazBuTne Hay4yHOrO MHPOBO33pEHUS;
npo(ecCHOHANbHOE Pa3BUTHE JIMYHOCTH OOYYAIOIIETrocs, pa3BUTHE NPO(EeCCHOHATbHBIX
KA4eCTB U NIPEATIOYTECHUM;

2) TPaXTAHCKO-TIPABOBOE W TATPHOTHYECKOEC BOCIMTAaHWE, HAMPABICHHOE Ha
(GopMUpOBaHHE TPa)TaHCTBEHHOCTH, MPABOBOM KYyJbTYypbl, YyBCTBa MAaTPUOTU3MA,
TOTOBHOCTH CIIy>)kKMTh OTEUECTBY; pa3BUTHE COLMAIBHO 3HAYMMBIX KAa4€CTB JIMYHOCTH U
CaMOCTOSITEJIbHOTO OIbITa OOIECTBEHHON JAESITEIbHOCTH;

3) yXOBHO-HPABCTBEHHOE U KyJIbTYPHO-3CTETHUECKOE BOCIIUTAHUE,
oOecrnieynBaroIiee pa3BUTHE HPABCTBEHHBIX KAauyeCTB JIMYHOCTH, AHTUKOPPYHIIMOHHOTO
MHUPOBO33pEHUS, KYJIbTYpbl MOBEACHUS, OEpPEKHOrO0 OTHOIICHHUA K KyJIbTYPHOMY
HACJIEeINI0; 3CTETUYECKOE BOCIUTAHUE, PAa3BUTHUE TBOPUYECKOrO MOTEHIMANa JUYHOCTU U
OMbITa CaMOCTOSTEIBHOM TBOPYECKOW JEATEIBHOCTH; Pa3BUTHE TOJIEPAHTHOCTH,
B3aMMHOTO YBKCHHS M YBAKECHUSI K CTapILIUM;

4) BocTIUTaHWE 3JI0OPOBOTO  00pa3a KH3HM HM  DKOJOTUYECKOH  KYJIbTYPHI,

HaIlpaBJICHHOE Ha Pa3BUTHE (PU3MUECKOW KYJIbTYpbI JIMUHOCTH, BOCIUTAHUE 3OPOBOTO U
Oe3omacHoro oopasa >ku3Hu, HOPMUPOBAHUE IKOJIOTUYECKONU KYJIBTYPhI JIMYHOCTH.
Ha wusyuenue npenmera OYIL.04 Maremaruka no npodeccuu 23.01.17 Macrtep mno
PEMOHTY M OOCITY)KHBAaHUIO aBTOMOOMJIEH OTBOAWTCSA 322 yaca, BKJIIOYAs MPAKTHUECKHE
3aHATHS, KOHCYJbTAalMM W IPOMEXKYTOUHYK) aTTECTAlMI0 B COOTBETCTBHHM C
pa3bsCHEHUSIMH 110 peaju3aluu (QeepalbHOr0 TOCYIapCTBEHHOTO 00pa30oBaTeNIbHOTO
CTaHJapTa CpeaHero ooIero oopazoBanus (mpoduiibHOE 00yUICHHE).

B mpodwibHyt0  COCTaBISIONIYIO  BXOAUT  MPOGECCHOHAILHO — HAmpaBICHHOE
cojJiep)kaHue, HeoOxoaumoe s (opMupoBaHHsS Yy OOydYarOIUXCS MPO(eCcCHOHATBHBIX
KOMIIETEHIINH.



[Ipodpunuzanus ueneil mMaTeMaTHYeCKOro 0Opa3oBaHMs OTpakaeTcsi Ha BbIOOpE
OPUOPUTETOB B  OpraHu3alMu  y4yeOHOM  JesTenbHOCTH  oOydarommxcsd.  Jis
TEXHOJIOTUYECKOro npoduiis npodeccnoHanbHOro 00pa3oBaHus BEIOOD Lieel cMelaeTcs
B IparMaTHYeCKOM HaIpaBJI€HUHU, NPEIyCMATPUBAIOIIEM YCUJIEHUE W pPacIIUpEHUe
NPUKJIAJAHOTO XapaKTepa H3y4YeHHUs] MAaTEMaTUKH, MPEUMYIECTBEHHOW OpUEHTAIlMU Ha
QITOPUTMHUYECKHUI CTUIIb TO3HABATEIBHON JESTEIHHOCTH.

N3yuenne OVYIL.04 MaremaTtuka Kak mpodUILHOTO 00IIe00pa3oBaTEIHLHOTO
y4e0HOT0 MpeAMETa, YUUTHIBAIOIIETO CeNU(PHUKYy OCBauBaeMbIX CTyJEeHTaMu Mpodeccun
CIIO, obecnieunBaeTcs:

— BBIOOPOM Pa3IMUHBIX MOJIX0J0B K BBEACHHIO OCHOBHBIX MOHSATHUH;

— (GOopMHUPOBAHUEM CHUCTEMBI yUE€OHBIX 3aJlaHHM, oOecreunBaromux dHPEeKTUBHOE
OCYUIECTBJICHUE BHIOPAHHBIX 1IEJIEBBIX YCTAHOBOK;

— o0oraieHueM CIEeKTpa CTHIeH Y4eOHOU NEeATeIbHOCTH 3a CUET COIVIACOBAHMUS C
BEIYUIUMH  JICATEIBHOCTHBIMH  XapaKTEPUCTHUKAMU  BbIOpaHHOM  mpodeccun  /
CHEINATBHOCTH.

[IpopunbHas cocTaBisiomas oOTpaxaercss B TpeOOBaHUAX K IOJATOTOBKE
00yYaroIMXCcs B YaCTH:

— o0mell cucTeMbl 3HAHWA: COJIEp)KaTelIbHBIE TMPUMEPHl  HCIIOIH30BAHHUS
MaTeMaTHUYECKUX UJIeH U METOAOB B MPO(heCCHOHANIBHON J1eATENbHOCTH;

— YMEHMI: pa3iuyhie B YpPOBHE TpPeOOBAaHUM K CJIOXKHOCTU MPUMEHSIEMbIX
aJITOPUTMOB;

— MPAKTUYECKOTO  HCIONb30BaHWS  MPUOOPETEHHBIX 3HAHWMA U YMEHHIA:
WHAMBUIYAIBHOTO Y4eOHOTO OIBITa B TIOCTPOCHHHM MAaTeMaTUYeCKUX MOJETEH,
BBITIOJTHEHUH UCCIIEI0BATENBCKIX TPOEKTOB.

Taxum oOpazom, peanuzanus cofepx aHusi Y4eOHOTrO MperMeTa OpUEHTUPYETCs Ha
IPUOPUTETHYIO POJIb MPOLECCYATbHBIX XapaKTEPUCTUK Y4eOHON padOoThl, 3aBUCSILUX OT
npoduas npodecCHOHATBLHOTO O00pa30BaHMUs, IIOJYYCHHUS OIBITA HMCIOJBb30BAHUS
MaTeMaTUKd B COJEpPXKATeNbHbIX U NPOPECCHOHATBHO 3HAYMMBIX CHUTyalUsX IIO
CPaBHEHHUIO C (HOPMATIbHO-YPOBHEBBIMH PE3yJIbTaTUBHBIMU XapaKTEPUCTUKAMU O0yUEHUSI.

B nmporpamme TeopeTHueckue CBENEHUS JOIMOJHAIOTCS JEMOHCTpAlUsIMH U
MPAKTUYECKUMHU 3aHSATUSMU.

[Iporpamma COOEpPKUT TEMATUYECKUM IUIAH, OTPAKAIOUIMN KOJMYECTBO 4YaCOB,
BbIZIEsIeMOe Ha n3ydeHue npeamera OYIL.04 MaremaTuka.

Kontpons kauectBa ocBoenus npeamera OYIL.04 MaremarMka mpOBOIUTCS B
MIPOIECCE TEKYIIETO KOHTPOJIS U MPOMEKYTOUHON aTTECTAIINU.

Texymuii KOHTPOJIb MPOBOIUTCS B Tpelenax yueOHOro BpeMEHHU, OTBEIEHHOTO Ha
npeaMeT, Kak TPAAWIMOHHBIMH, TaK ¥ WHHOBAIIMOHHBIMH METOJIAaMH, BKJIOYAs
KOMIBIOTEPHOE TEeCTHpOBaHHe. Pe3ynpTaThl KOHTPOJS YUUTHIBAIOTCA TMPHU TOJBEICHHUU
UTOTOB T10 TIPEIMETY.

[IpoMexyTouHas aTTecTalus IPOBOAUTCSA B (pOpME dK3aMEHa MO UTOraM HU3yUYEeHHs
npeaMera.



OBIIAA XAPAKTEPUCTHUKA YYEBHOI'O ITPEJIMETA

Marematuka sBiISIeTCS (PyHAaAMEHTaIbHOM 00Ie00pa30BaTEILHBIM  YUEOHBIM
PEAMETOM CO CIIOXKHUBIIUMCS YCTOMYMBBIM COJICPKAHUEM U OOIIMMHU TPEOOBAHUSIMU K
MOJATOTOBKE 00YYArOIIUXCS.

B mpodeccuonanbHbix  00pa3oBaTENbHBIX  OpPraHU3alUAX,  PeaTU3YIOUIUX
o0Opa3oBaTelbHyI0 MPOrpaMMy CpEIHEro o0Iero oOpa3oBaHUA B MpeneiaX OCBOCHHS
OIIOIT CIIO na 06a3e OCHOBHOTO OOIIEr0 OOpa30BaHUA, U3YUCHHE MATEMATUKH HMEET
CBOM OCOOEHHOCTHU B 3aBUCHUMOCTH OT MPOQuIsi MpoheccnoHaIbHOro 00pa30BaHusl.

[Tpu ocBoenuu npodeccuii CIIO TexHomormaeckoro mpoduist mpodeccuoHaTEHOTO
oOpa3oBaHHMsl MaTeMaTHKa H3ydaeTcs Ooiyiee yriayOJeHHO, Kak mpoduiabHas ydeOHas
JUCIUIUIMHA, YIUTHIBAIONIAs CIEU(PUKY OCBAaUBAEMBIX MPOPECCHI WU CTIEIUaIbHOCTEH.

OTO BbIpaXkaeTcsi B COACPKAHUU OOY4YEHHS, KOJIMYECTBE YacOB, BBIJCIIAEMBIX Ha
U3Y4YEHHUE OT/ACNIbHBIX TEM IMPOrpaMMbl, IIyOMHE MX OCBOEHHUS CTYyJEHTaMHU, 00beMe U
XapakTepe MPaKTUYECKUX 3aHSITHM.

OO6mume 1menu Hu3ydYeHUs MaTEeMaTUKU TPATUIIMOHHO pEaTU3yIoTCd B YEThIpEX
HaIPaBJICHUIX:

1) oOuiee npeacraBaeHue 00 UaEAX U METOJIaX MATEMATUKU;

2) UHTEIUIEKTyaJIbHOE PA3BUTHUE;

3) oBaieHre HEOOXOAMMBIMA KOHKPETHBIMU 3HAHUSAMHU U YMCHHSIMU;

4) BocMTaTeIIbHOE BO3/ICHCTBHE.

N3yuenne wMareMaTuku Kak mnOpouiabHONl 00meoOpa3oBaTeabHON  y4eOHOTO
NpEeIMETa, YYMUTHIBAKOIIEH creuuduky ocBauBaeMbIX cTyneHtamu mnpodeccun CIIO,
obecreunBaeTcs:

— BBIOOPOM Pa3IMYHBIX TOJIX0J0B K BBEJCHUIO OCHOBHBIX TIOHSATHH;

— (opMHUpPOBAHUEM CHUCTEMBI YUYEOHBIX 3aJaHuM, oOecreunBamux 3PHEeKTUBHOE
OCYIIECTBJICHUE BHIOPAHHBIX LEJEBBIX YCTAHOBOK;

— o0oraieHueM CreKkTpa CTHIeH yueOHOU NesSTENBbHOCTH 3a CYET COTJIACOBAHUS C
BEIYLIUMH ICATEIbHOCTHBIMH XapaKTEPUCTHUKAMU CTICIIHATbHOCTH.

[IpopunbHas cocTtaBisiomas oTpaxaercss B TpeOOBaHUAX K TOJATOTOBKE
00y4aroIIMXCcs B YaCTH:

— o0mel cucTeMbl 3HAHMN: COJEp)KaTelIbHbIE MPUMEPHl  HCIIOIb30BAHMS
MaTeMaTHYeCKUX HJIeH U METOA0B B MPO(ECCHOHAILHOM e TEIbHOCTH;

— YMEHMIl: pa3iuyie B YpPOBHE TpPeOOBAaHMM K CIIOKHOCTH TNPUMEHSEMBIX
aJITOPUTMOB;

— MPAKTUYECKOTO  HCIONB30BAaHMWS  MPUOOPETEHHBIX 3HAHWMA W YMEHHIA:
WHAMBUIYAIBHOTO Y4YeOHOTO OIBITa B TIOCTPOCHHWM MaTeMaTUYeCKUX MOJENEH,
BBITMIOJTHEHUH HUCCIIEI0BATENbCKUX TPOEKTOB.

Takum o0paszoMm, peanu3anus colep:kaHusi y4eOHOTO MpeAMeTa OPUEHTHPYET Ha
MIPUOPUTETHYIO POJIb TPOIIECCYAThHBIX XaPAKTEPUCTUK YUEOHOU padOThI, 3aBUCSIINUX OT
npodmiis mpodeccuoHaTbHOTO O00pa30BaHUs, TMOJYYEHHUS OIbITa HUCIOJIb30BaHUS
MaTeMaTUKH B COJCPXKATEIbHBIX M NPO(ECCUOHATBHO 3HAYMMBIX CHUTYaIHsIX I10
CpaBHEHUIO ¢ (POPMATBHO-YPOBHEBBIMH PE3YIbTATUBHBIMU XapAKTEPUCTUKAMHU OOyUCHHUS.

Copepxanne y4eOHOW NUCIUIUTMHBI pa3pabOTaHO B COOTBETCTBHU C OCHOBHBIMU
CoJlepKaTeIbHBIMU JIMHUSAMU 00yUEHHUsT MaTEMaTHKE:



— anreOpauyeckas JIMHUA, BKJIIOYAIOIIas CHCTEMaTH3allii0 CBEJECHUM O 4Yuciax;
U3y4YeHUE HOBBIX U 00O0OIlEHHE paHee HM3YyUYEHHBIX omnepanuii (BO3BeACHHE B CTEIECHb,
U3BJICUEHUE KOPHS, Jorapu(MUpOBaHHE, CUHYC, KOCHUHYC, TAHT€HC, KOTAaHT'€HC U
oOpaTHble K HHUM); H3yYEHHE HOBBIX BHJIOB UMHCIOBBIX BBIpAXEHUH U (HOPMYI;
COBEpIICHCTBOBAHNE MPAKTUUYECKUX HABBIKOB M BHIYUCIUTEIBHON KyJIbTYphI, paCIINPEHNE
U COBEpIICHCTBOBAHME alreOpanvyeckoro ammapara, c(HOpPMHUPOBAHHOTO B OCHOBHOM
IIKOJIE, U €0 MPUMEHEHHUE K PEIICHUIO0 MaTEMaTHUECKUX U MPUKJIAIHBIX 33/1a4;

— TeOopeTHKO-(DyHKIMOHAIbHAS  JIMHUSA, BKJIIOYAIOMIas  CHUCTEMAaTH3alMI0 U
pacuiMpeHre CBeIeHUW O (YHKIMAX, COBEPIICHCTBOBaHUE TIpadUyECKUX YMEHHI;
3HAKOMCTBO C OCHOBHBIMHM HJESMU M METOJIaMU MaTeMaTHYECKOTO aHaju3a B 00beMe,
MO3BOJISIIONIEM  HUCCIIENOBAaTh dJeMEHTapHble (GYHKUMM W pellaTh MpOCTEHIne
reoMeTpudeckue, GU3nUecKue 1 Apyrue NpuKkiagHbie 3a/1a4u;

— JIMHUS YpaBHEHUW M HEPABEHCTB, OCHOBAaHHAs Ha MOCTPOCHUU U UCCIIEI0BAHUU
MaTEMaTUYECKUX MOJEJNIEH, TMepeceKammascs C alreOpandyeckol W TEOPETHUKO-
(GYHKIIMOHATBHOW JUHHUSAMH M BKIIOYAIOIasl pa3BUTHE M COBEPIICHCTBOBAHUE TEXHUKU
anredpanyeckux MNpeoOpa3oBaHUil JUIsl PELICHHUS YPAaBHEHMI, HEPABEHCTB U CHCTEM;
dbopMupoBaHHE CIMOCOOHOCTH CTPOUTh M HCCIEAOBATH MPOCTEHININE MaTeMaTHYECKHE
MOJIEJIM TIpH PEIICHWH TPUKIAJAHBIX 3a7]a4, 3a7Jad M3 CMEXKHBIX M CIEHUaTbHBIX
JTUCLUILINH;

— TEeOMeTpUYecKas JIMHUSA, BKJIIOYAIOIIAasg  HarJsgHble MPEACTABICHUS O
IPOCTPAHCTBEHHBIX (UI'ypax M HM3yUYE€HUE MX CBOWCTB, (POPMUPOBAHHME M pPa3BUTHUE
IPOCTPAHCTBEHHOT0 BOOOpPaXXEHMs, Pa3BUTHE CIIOCOOOB T€OMETPUUYECKUX H3MEpPEHUl,
KOOPAMHATHOTO M BEKTOPHOIO METOJIOB JJIsl PEUICHHUs] MaTeMaTU4YE€CKUX U MPUKIIAIHBIX
3ajay;

— CTOXacTWYecKas JIMHHs, OCHOBAaHHAs Ha Pa3BUTHH KOMOMHATOPHBIX YMEHHMH,
NPEICTaBICHUN O BEPOSTHOCTHO-CTATUCTHYECKUX 3aKOHOMEPHOCTSIX OKPYKAIOIIEeTO
MUpa.

B npumepHbIX TeMaTHYeCKHX IJIaHaX MpOrpaMMbl y4eOHBIM MaTepHrall mpeiCTaBlIeH
B (GopMe dYepedyrolerocs pa3BepTbIBAHUS OCHOBHBIX COJEP)KATENIbHBIX  JIMHHUM
(anrebpanyeckow, TEOPETUKO-(PYHKITMOHATILHOM, YpPaBHEHUU u HEPABEHCTB,
r€OMETPUYECKOM, CTOXaCTMYECKOH), 4TO TMO3BOJsIET THMOKO HCIONb30BaThb UX
Pacrojo)KEeHUEe U B3aMMOCBSA3b, COCTABIATH PadOUyI0 MpOrpamMmy, MO-pa3HOMY 4depedys
ydeOHble TeMbl (IJIaBbl y4dyeOHUKA), Yy4uThiBas mnpoduiab MNpodheCcCHOHAIBHOTO
oOpazoBanusl, cienupuky ocBauaemon npodeccuu CII1O, rmyOuHy n3ydeHus MaTepuana,
YPOBEHB TIOJITOTOBKHU CTYACHTOB IO MPEAMETY.

[IpennaraeMbie B MpPUMEPHBIX TEMAaTHYECKHX IUIaHAX pa3Hble 0OBEMBI y4eOHOTO
BPEMEHH Ha W3Y4YCHHE OJHOW M TOW JK€ TEeMBl PEKOMEHIYETCS HCIOJb30BaTh IS
BBITIOJTHEHMS PA3JIMYHBIX yUeOHBIX 3afaHuil. TemM caMbIM pa3nuumsi B TPeOOBaHUSAX K
pesynbrataM OOyYeHHs TMPOSBATCS B YPOBHE HABBIKOB IO PEIICHUIO 3a7ad U OMBITE
CaMOCTOSITEIIbHON paOOTHI.



MECTO YYEBHOI'O IIPEJIMETA B YYEBHOM IIJIAHE

VYuebnsrit npeamer OYIL.04 MatemaTtuka wuzydaercs B 0011eo0pa3oBaTeIbHOM
UKJIe yd4eOHOro TUlaHa OCHOBHOW  OOpa30BaTeNbHOW  TPOTPAMMBI  CPEIHETO
npodeccHOHaIbHOTO Oo0pa3oBaHUsT Ha 0a3e OCHOBHOTO OOIIEro 0Opa3oBaHUS C
MOJTy4YE€HUEM CPETHETO 00IIero 0opa3oBaHusl.



2. TEMATHYECKOE IINTAHUPOBAHUE

YueOHasi HArpy3Ka BO B3aUMO/IeiiCTBUH €
npenojaBarejieM
HaumenoBanue pasjaena Bcero
— Teopernuyeckoro I3
N o0y4eHusn

3aHATHI
Beenenue 2 2
Tema 1. PazBuTue nousarus o yucie 12 8 4
Tema 2. KopHu, cTenienu u gorapupmsl 30 24 6
Tewma 3.1IpsiMble U TUIOCKOCTH B MPOCTPAHCTBE 24 14 10
Tewma 4. KoopinHaTel ¥ BEKTOPBI 22 14 8
Tema 5. OCHOBBI TPUTOHOMETPUH 34 24 10
Tema 6. DyHKINM U TPaQUKH. 37 32 5
Tema 7. MHOTOrpaHHUKHU U KPYTJIbIE TN 34 26 8
Tema 8. Hauasia MaTeMaTHUeCKOro aHAJIN3a 34 24 10
Tema 9. IHTErpast 1 €ro npuMeHeHne 26 18 8
Tema 10. DneMeHThl KOMOUHATOPHUKH 14 8 6
Tema 11. DnemMeHTHI TEOPUU BEPOSATHOCTEN. DIEMEHTHI MATEMAaTUYECKONW CTATUCTUKH 16 12 4
Tema 12. YpaBHEHUS U HEpAaBEHCTBA 37 29 8
OK3aMeH 6
Koncynpranuu 6
Hroro 334 235 87




3. COAEPKAHUE YYEBHOI'O ITPEJIMETA

OVYII.04 MaTremaTnka
HaumeHoBaHue Conep:kanue y4eOHOro MaTepuasia, JadopaTopHbie padoTbl U O0bem | YpoBeHb Ne Bun 3ansitust
pa3/ieJioB M TeM NpaKTHYeCKHe 3aHATHUS, KypcoBasi padora (MpoeKT) YacoB | OCBOEHHSl | 3aHATHA
1 2 3 4 5 6

BBenenne Copep:xaHue yueOHOI0 MaTepuaja 2
BBenenne. MaTeMaTnka B HallleH >KU3HHA 1/1 1 1 Jlexmus
Paszgeinsl qucMIUIMHBL, COlep KaHUe U 3aja4M KaXI0ro pasjena. 1/2 1 2 Jlexuus

Tema 1. Coaep:xaHue yueOHOro MaTepuaJia 12

Passurue nonsitus | Ilenbie u panioHaIbHBIC YKCIA. 1/3 2 3 KY

0 yHcIe JleticTBus ¢ npo0simMu. 1/4 2 4 KY
JleiicTBus ¢ TpOOSMH. 1/5 2 5 KY
JelictButenbHbie yncia. JIedcTBUs ¢ NEHCTBUTEIbHBIMU YHCIIAMMU. 1/6 2 6 KY
JevictBuTenbHbie yncina. JledcTBus ¢ 1edCTBUTEIbHBIMU YHCIIAMHU. 1/7 2 7 KY
BrimonHnTE apudmeTndeckne AeWCTBUS HAJl YUCIIAMH. 1/8 3 8 I13
BrimonHnTE apudmeTndeckne AeWCTBUS HAJl YUCIIAMH. 1/9 3 9 I13
[TpubnnxeHHoe 3HaYeHNe BeJTMYMHBI U MOIPEIIHOCTH MPUOIMKEHU. 1/10 1 10 Jlexnus
[TpuOnmkeHHOe 3HaUeHUe BEJIMYMHBI U IOTPEITHOCTH NPUOIMKEHUH. 1/11 1 11 KY
Beluncnute  NPHONKCHHBbIE — 3HAYCHHMs  BEMMYMH M morpemHoctedd | 1/12 3 12 I13
BBIYMCIICHHIA.
Beluncnute  NPHONMKCHHbIE — 3HAYCHHMs  BEMMYMH UM morpemHocted | 1/13 3 13 I13
BBIYMCIICHHIA.
MoHUTOpPHHT 3HaHMi 110 TeMe «Pa3BUTHE NOHATHS O YUCIIE» 1/14 3 14 K3

Tema 2. Coaepxanue yueOHOro MaTepuaa 30
Kopnu, crenenn n | Kopuu u crenenu. Kopuu HatypanbHOM cTeneHN U3 YKCIa U UX CBOMCTBA. 1/15 2 15 KY
Jorapugmsl KopHu HaTypanbHON CTENEHH U3 YUCIIa U UX CBOMCTBA. 1/16 2 16

Crenenu ¢ pallMoOHAIBHBIMU ITOKA3aTEISIMU U UX CBOMCTBA. 1/17 2 17 KY
CreleHu ¢ AeMCTBUTENbLHBIMU ITOKA3aTEIIMU. 1/18 2 18 KY
BeimoHeHNe ynpakHEeHUH ¢ IPUMEHEHHEM CBOICTB CTETICHH YHCIIA C 1/19 2 19 KY
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panrOHAJIbLHBIMHA ITOKA3aTCIIAMHU.

Brimonnenue ynpaxHeHUH ¢ IPUMEHEHHEM CBOMCTB CTENICHH YHCTa C 1/20 2 20 KY
JICWCTBUTEIILHBIMH TOKA3aTEIISIMH.

Jlorapudwm gucia. OCHOBHOE JIOTapuhMUIECKOE TOKIECTBO. 1/21 2 21 KY
JlecsiTHuHbIC U HATYpAIBHBIC JIOTAPU(PMBI. 1/22 2 22 KY
[IpaBuiia neiicTBuii ¢ Jorapudmamu. 1/23 2 23 KY
dopmyna nepexoja K HOBOMY OCHOBAHHUIO Jiorapudma. 1/24 2 24 KY
dopmyra nepexojia K HOBOMY OCHOBAHHUIO Jlorapudma. 1/25 2 25 KY
[Tpeobpa3oBaHue palMOHATBHBIX BRIPAKESHUH. 1/26 2 26 KY
[IpeobOpazoBanue HpparoOHATbHBIX BEIPAKCHHIM. 1/27 2 27 KY
ITpeobpa3oBaHNe CTCTICHHBIX BRIPAKECHUH. 1/28 2 28 KY
[IpeoOpazoBaHKe CTEIICHHBIX BHIPAKCHUM. 1/29 2 29 Ky
ITpeoOpa3oBaHne MOKa3aTEIBHBIX BBIPAKCHH. 1/30 2 30 KY
[Tpeobpa3oBaHre TOKA3aTEIBHBIX BRIPAKECHUH. 1/31 2 31 KY
[TpeobpazoBanue TorapuPMUIECKUX BBIPAKESHUMN. 1/32 2 32 Ky
[TpeobpazoBanue orapu(GHMUIECKUX BBIPAKCHUH. 1/33 2 33 KY
Pemennie nppanvoHaabHBIX ypaBHEHUM. 1/34 2 34 Ky
Pemienne uppanmoHaIbHBIX YpaBHEHHH. 1/35 2 35 KY
Pemenne nokasarenpHbIX ypaBHEHUIT 1/36 2 36 KY
Pemienue norapuMu4eckux ypaBHEHHH 1/37 2 37 KY
BBIUuCINTh ¥ CPAaBHUTH KOPHH. 1/38 3 38 I13
BhInonHuTh pacueTsl ¢ pajukaiaMy. PeluTh nppaloHajlbHble YPaBHEHUS. 1/39 3 39 I13
BbrurcinuTe 3HaUEHHsI CTETNCHEH ¢ pallMOHaIbHBIMU NoKazatensmu. CpaBuuTh | 1/40 3 40 I13
CTEIEHH.

[TpeoOpa3oBaTh BBIpaXEHUs, COJEpKalIMe CTENeHH. PemuTh nokazatenbubie | 1/41 3 41 I13
ypaBHEHHS.

Bbruriciaute  3HaueHus sorapupma 1o mpou3BojbHOMY. CpaBHuTh | 1/42 3 42 I13
Jorapu(MBsl.

Pemutp ympaxHeHust Ha JorapuMUpoBaHUE U TIOTCHIIMPOBAHUE BhIpaeHui. | 1/43 3 43 I13
Pemute norapudmMudeckre ypaBHeHHUS.

MonuTopHHr 3HaHui 1o TeMe «KopHu, crenenu u jorapudmoi» 1/44 3 44 K3

Tema 3. Conep:kaHue y4eOHOTro MaTepuaJa 24
IIpsimble u OCHOBHBIE TIOHSTHSI CTEPEOMETPHH, aKCHOMBI CTEPEOMETPUH M CIIeACTBHUS u3 | 1/45 2 45 KY

IJIOCKOCTH B

HHX.
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NMPOCTPAHCTBE B3anMHOe pacnionokeHue 1ByX NpsIMbIX B POCTPAHCTBE. 1/46 2 46 KY

[TapajienbHOCTH IPSIMOM U INIOCKOCTH. 1/47 2 47 KY
[TapanienbHOCTh TIOCKOCTEH. 1/48 2 48 KY
PemmTs 3a1aun Ha IPU3HAKK B3aMMHOIO PACTIONOKEHUSI IPSMBIX. 1/49 3 49 113
Pemnte 3a1aun Ha B3aMMHOE PaCIIOIOKEHUE NPSIMBIX U MJIOCKOCTEM. 1/50 3 50 113
[TepnieHIUKYISIPHOCTD MPSIMOM M TIOCKOCTH. 1/51 2 51 KY
[leprieHAMKYIISIp U HAKJIOHHAS. 1/52 2 52 KY
Pewmnth 3a1aun Ha CBOMCTBA NMEPIEHAUKYIISIPA U HAKIOHHOM K IJIOCKOCTH. 1/53 3 53 113
Pemnte 3a1aun Ha IPUMEHEHUE TEOPEMBI O TPEX MEPIEHIUKYIsIpax. 1/54 3 54 113
Yroa MeXy IPsIMOi U TNIOCKOCTBIO. 1/55 2 55 KY
JIByrpanHblil yrosa. Yroa Mexy MIOCKOCTSIMHU. 1/56 2 56 KY
PemuTh 3a1aun Ha BBIYKMCIIEHUE YTJIa MEXY IPSIMOH U INIOCKOCTBIO. 1/57 3 o/ 113
Pemmts 3a1a4n Ha MPUMEHEHUE TEOPEMBI O B3aUMHOM PACIIOJIOKECHUN 1/58 3 58 I13
IpsSIMOH ¥ TUIOCKOCTH.
[leprieHIUKYISIPHOCTH BYX IIOCKOCTEH. 1/59 2 59 KY
[leprieH IUKyYISIPHOCTD BYX IIOCKOCTEH. 1/60 2 60 KY
Pemmts 3a1a4n Ha MPUMEHEHNE IPU3HAKOB U CBOMCTB MapaJuIeIbHBIX 1/61 3 61 I13
IIJIOCKOCTEM.
Pemmts 3a1aun Ha MpUMEHEHNE TPU3HAKOB M CBOMCTBA MEPIIEHANKYISIPHBIX 1/62 3 62 I13
IIJIOCKOCTEM.
Pemmmth 3aauu Ha BBIYMCIICHHE PACCTOSHHMS OT TOYKHM JO IUIOCKOCTH, OT | 1/63 3 63 I13
OpSIMOM 10 TIIOCKOCTH, MEXKJTy CKPEIIMBAIOIIMMUCS MPSMBIMHU.
Pemnth 3a7a4u Ha BBIYMCICHUE PACCTOSIHUS MEXKAY IUIOCKOCTAMH, Mexay | 1/64 3 64 I13
IPOM3BOJILHBIMU (PUTYpaMH B IPOCTPAHCTBE.
["'eomeTpuueckue mpeodpa3zoBaHus NPOCTPAHCTBA. 1/65 2 65 KY
[TapannensHoe TPOEKTHPOBAHNE. 1/66 2 66 KY
[lmomans opTOroHanbHOW mpoeknuu. M300pakeHne MpOCTpaHCTBEHHBIX | 1/67 2 67 KY
dburyp.
MoHUTOpHHT 3HaHUHU 10 TeMe «IIpsiMble U IIOCKOCTH B IPOCTPAHCTBE 1/68 2 68 KY

Tema 4. Conep:xaHue yueOHOro MaTepuaJa 22

Koopaunartel u [TpsimoyronbHas (JiekapToBa) CUCTeMa KOOPIMHAT B IPOCTPAHCTBE. 1/69 2 69 KY

BEKTOPbI dopmysia pacCTOSHUSI MEXAY ABYMs TOUKAMH. 1/70 2 70 KY
YpaBueHus cepbl, INIOCKOCTH U TPSIMOIA. 1/71 2 71 KY
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YpaBHeHus cepbl, INIOCKOCTH U TIPSIMOIA. 1/72 2 72 KY
PemmTs 3a1aun Ha BHIYMCIIEHUE PACCTOSHUS MEXAY TOUKAMHU. 1/73 3 73 113
Pemmtsh 3a1aun Ha cocTaBlieHHEe ypaBHEHUS! OKPY)KHOCTH, c(hephbl, IIIOCKOCTH. 1/74 3 74 113
Bekropsl. KoopiHaTs! BekTopa. 1/75 2 75 KY
Monynb BekTopa. PaBeHCTBO BEKTOPOB. 1/76 2 76 KY
PemuThb 3a7a4n Ha MOCTPOCHUE BEKTOPOB B JIEKAPTOBOM cHcTeMe KoopauHat B | 1/77 2 77 113
IPOCTPAHCTBE.
PemmTh 3a1aun Ha BBIOJIHEHUE JICHCTBUN HAJl BEKTOPAMU. 1/78 3 78 113
PaznoxxeHne BeKTopa 1o HalpaBICHHUSM. 1/79 2 79 KY
Cno)keHue BEKTOPOB. 1/80 2 80 KY
YMHOKEHHE BEKTOpa Ha YUCJIO. 1/81 2 81 KY
CKajsipHOE MPOM3BEICHUE BEKTOPOB. 1/82 2 82 Ky
VYron Mmexay AByms BeKTopaMu. [Ipoeknus BeKkTopa Ha OCh. 1/83 2 83 KY
Pemmith 3amaun Ha BBIMOJIHEHHE JCHCTBHI Haj BEKTOpaMH, 3agaHHbiME | 1/84 2 84 I13
KOOP/IMHATAMH.
Pemmth 3a1a4n Ha BBIYHMCIICHUE CKAIIPHOTO TIPOU3BEICHHSI BEKTOPOB. 1/85 3 85 I13
Pemuth 3amaud Ha COCTaBJICHHE BEKTOPHOTO ypaBHEHWs mpsimoit u | 1/86 3 86 113
TUTOCKOCTH.
Pemuth 3a7aud Ha KCIOJIb30BaHHE BEKTOPOB MNPH I0Ka3aTelbCTBEe Teopem | 1/87 3 87 I13
CTEpEOMETPHH.
Hcrosnp30BaHUEe KOOPIMHAT M BEKTOPOB IPH PEIICHUH MaTeMaTtuueckux u | 1/88 2 88 KY
MIPUKJIAJIHBIX 33/1a4.
Hcrnosnp30BaHUEe KOOPIMHAT M BEKTOPOB MPH PEIICHUH MaTeMaTtuueckux u | 1/89 2 89
MIPUKJIAJIHBIX 3a/1a4.
MonuTopuHT 3HaHUH 110 TeMe «KoopAnHATHl i BEKTOPEI» 1/90 3 90 K3

Tema 5. OcHOBBI Coaepxanue yueOHOro MaTepuaia 34

TPUTOHOMETPHUHU Pagmannas mepa yrina. BpamarensHoe TBUKEHHE. 1/91 2 91 KY
PemuTh 3amaun Ha yCTaHOBIIGHHE CBSI3M MEXIY paJWaHHOW W rpamycHoi | 1/92 3 192 I13
MEpOil BEJIMYHHBI YTJIOB.
PemuTh 3amaun Ha yCTaHOBIIGHHE CBSI3M MEXIY paJWaHHOW W rpamycHoi | 1/93 3 93 I13
MEpOil BEJIMYHHBI YTJIOB.
CuHyc, KOCUHYC YHCIIa. 1/94 2 94 KY
TaHreHc U KOTAaHTeHC YuCa. 1/95 2 95 KY
OCHOBHBIEC TPUTOHOMETPUIECKHE TOKIECTBA. 1/96 2 96 KY
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OCHOBHBIE TPUTOHOMETPUUYECKHUE TOXKICCTBA. 1/97 2 97 KY
BbIuncnuTh 3Ha4€HUs] TPUTOHOMETPHUYECKUX (DYHKIIUH. 1/98 3 98 I13
BbruncianTh 3Ha4€HUS TPUTOHOMETPUUYECKUX (PYHKIIHH. 1/99 3 99 113
DopMyIIbl TPUBEACHUSL. 1/100 2 100 KY
DopMyIIbl TPUBEICHUS. 1/101 2 101 KY
CHHYC, KOCHHYC M TAHT'€HC CYMMBI M Pa3HOCTH JIBYX YIJIOB. 1/102 2 102 KY
CuHyc, KOCUHYC ¥ TAHT'€HC CYMMBI M Pa3HOCTH JIBYX YTJIOB. 1/103 2 103 KY
CuHYC ¥ KOCHHYC JIBOMHOTO yTJIa. 1/104 2 104 KY
@DopMyIIbI TOJOBUHHOTO yIJIa. 1/105 2 105 KY
[Ipeobpa3oBaHusi CyMMbI TPUTOHOMETPHUUECKUX (GYHKIHI B mpousBeaeHue u | 1/106 2 106 KY
POM3BEACHUS B CYMMY.

[Ipeobpa3oBaHusi CyMMbI TPUTOHOMETPUYECKUX (yHKIUI B mpousBenenue u | 1/107 2 107 KY
POM3BEACHUS B CYMMY.

[TpeobpazoBanus MPOCTEHIINX TPUTOHOMETPUUYECKIX BBIPAKCHHUIA. 1/108 2 108 Ky
[TpeobpazoBans MPOCTEHIINX TPUTOHOMETPUUYECKIX BBIPAKCHHIA. 1/109 2 109 Ky
Pemnth ympakHeHHST Ha TPUMEHEHHE OCHOBHBIX TpHroHoMerpuueckux | 1/110 2 110 I13
TOXJIECTB, OPMYJIBI CJIOKEHUS, YIBOCHHSL.

Pemuthe ymnpakHeHusT Ha mnpeoOpa3oBaHUE CyMMBbI TpUTroHOMeTpuueckux | 1/111 3 111 I13
byHKIMi B NIPOM3BEICHUE, npeoOpa3zoBaHue POU3BEICHUS

TPUTOHOMETPHUYECKUX (DYHKIIUH B CYMMY.

ApKCUHYC, apKKOCUHYC, apKTaHI€HC YUCIIA. 1/112 2 112 KY
APKCHHYC, apKKOCHHYC, apKTaHTE€HC YHCIIa. 1/113 2 113 KY
Beluncnute  oOpaTHbIE — TPUTOHOMETpHYECKHE  (QYHKUMH:  apkcuHyc, | 1/114 2 114 I13
ApPKKOCHHYC, apKTaHTe€HC

[Ipocreiinme TpPUTOHOMETPUYECKHE YPABHEHUSI. 1/115 2 115 KY
[TpocTeiimye TPUroHOMETPUUECKUE YPABHEHUS. 1/116 2 116 KY
TpuroHomeTprdecKkue ypaBHEHMs PA3IMYHbIX BUIOB. 1/117 2 117 KY
TpuroHomeTpryecKkue ypaBHEHUS pa3InYHbIX BHJIOB. 1/118 2 118 KY
Pemmte npocreiimme TpUrOHOMETPUIECKHE YPAaBHEHUSI. 1/119 3 119 I13
ITpocTeiiye TPUroHOMETPUYECKUE HEPABEHCTBA. 1/120 2 120 KY
[Ipocreiite TpUTOHOMETPUYECKHE HEPABEHCTBA. 1/121 2 121 KY
Pemmte npocreiiimme TpUroHOMEeTpHYECKUEe HEPABEHCTBA. 1/122 3 122 I13
PemmnTh npocreiinme TpUroHOMETPUUECKHE HEPABEHCTBA. 1/123 3 123 113
MounutopuHr 3HaHui 1o reme «OCHOBBI TPUTOHOMETPUI 1/124 3 124 K3
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Tema 6. ®yHKUUMH,
HMX CBOMCTBA U
rpagpukn.
CreneHHble,
NnoKa3areJjbHbIE,
Jorapupmuueckue,
TPUTOHOMETPHYECK
e PyHKUHMHU

Conep:xaHue yueOHOro MaTepuaJa 37

Oyukimu. CriocoOsl 3aganus GyHkunu. O0IacTh onpeaesieHus u MHOXecTBo | 1/125 2 125 Jlexmus
3HAUYEHUH.

I'paduk ¢pynkiuu. [Tocrpoenue rpadpukoB GyHKIUH, 3a1aHHBIX pazauuHbivu | 1/126 2 126 Jlexuus
Croco6amu.

CBoiicTBa (DyHKIMH: MOHOTOHHOCTb, Y€THOCTh, HEYETHOCTh, OTPAaHUYCHHOCTD, | 1/127 2 127 KY
TIEPUOINIHOCTb.

CaoiicTBa (pyHKIIMU: MOHOTOHHOCTb, YeTHOCTh, HEYETHOCTh, OTPaHHYCHHOCTH, | 1/128 2 128 KY
TIEPUOINIHOCTb.

[TpomexyTKH BO3pacTaHHs U YOBIBaHUS, TOUKU SKCTPEMyMa. 1/129 2 129 KY
Haunboupiiee n HanMeHbliee 3Ha4YeHNUs QYHKIINN 1/130 2 130 KY
HccnenoBath QyHKIMH. 1/131 3 131 113
HccnenoBaTh QyHKIHH. 1/132 3 132 I13
IIpeobpaszoBanus rpadukoB. [lapamiensHblil mepeHOC, CHUMMETPHSL. 1/133 2 133 Ky
ITpeoOpaszoBanus rpadukoB. PacTsikeHne u cxxaTre BIOJIb 0Cei KOOpIMHAT. 1/134 2 134 KY
[Toctpoenue u urenue rpadukoB QyHKIUH. 1/135 2 135 Ky
Pemmth 3a1aun Ha OCTpoeHME U YTeHHE TpadUKOB HYHKIUH. 1/136 3 136 113
CrnosxHast GyHKIUS (KOMITO3UITNSA). 1/137 2 137 KY
O6patnbie pyakiuu. ['padux o6patHoil QyHKIMU. 1/138 2 138 Ky
Onpenenenne creneHHON GyHKIMU. CBOWCTBA U TpadUKH. 1/139 2 139 KY
Onpenenenue creneHHON QyHKIMU. CBOMCTBA U rpaduKH. 1/140 2 140 KY
O06o01m1aroIIee MOBTOPEHUE 1/141 2 141 Vv3
O06o01m1aroIIee MOBTOPEHHUE. 1/142 2 142 Vv3
KoHTpospHOE TECTHPOBaHHE 1/143 2 143 K3
Omnpenenenue crenneHHon GyHkiuu. CBONCTBA U TPaPUKH. 1/144 2 144 KY
Onpenenenue nokaszarenbHol GyHkimu. CBoiicTBa U rpaduKy. 1/145 2 145 KY
Onpenenenne mokaszarenbHON GyHKIMN. CBOWCTBA U TpadUKH. 1/146 2 146 KY
Onpenenenue nokaszarenbHoi GyHkimn. CBoiicTBa U rpaduKy. 1/147 2 147 KY
Onpenenenne nokasatebHON GyHKIH. CBOMCTBA U TpadUKH. 1/148 2 148 KY
Onpenenenne orapupmudeckort pyaknnn. CBOHCTBa B rpaduKy. 1/149 2 149 KY
Onpenenenue sorapudmudeckoit pynkiuu. CBoHCTBA U rpaduKH. 1/150 2 150 KY
Onpenenenne orapupmudeckort pyaknnn. CBoHCTBa U rpaduKy. 1/151 2 151 KY
Onpenenenue sorapudmuyeckoit pynkiuu. CBoHCTBa U rpaduKH. 1/152 3 152 KY
Onpenenenne norapupmudeckort pyaknnuu. CBoHCTBa U rpaduKy. 1/153 3 153 KY
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Omnpenenenue TpuronoMeTpuyeckux Gynkuuid. CBoiicTBa u rpaduxu. 1/154 2 154 KY
Omnpenenenue TpuroHoMeTpuueckux Gpynkiuii. CBoiicTBa u rpaduku. 1/155 2 155 KY
Onpenenenue TpuronoMmetpudeckux Gynkuuid. CBoiicTBa u rpaduku. 1/156 2 156 KY
Onpenenenue TpuroHoMeTpuueckux pynkimii. CBoiicTBa 1 rpaduku. 1/157 2 157 KY
I'padmueckas unteprnperanus. [Ipumepsl pyHKIIMOHATBHBIX 3aBUCIMOCTEH B 1/158 2 158 KY
PEaNTbHBIX MPOIECCaX U SBICHHSIX.
I'paduueckas unrepnperaus. [Ipumeps! GyHKIIMOHATBHBIX 3aBUCUMOCTEN B 1/159 2 159 KY
PEAITBHBIX MPOIIECCaX M SBICHUSX.
ITpeoOpa3oBarh rpaguku GyHKIHH. 1/160 3 160 I13
Pemnth rpaduyecku npukiIagHbIe 3a/1a4H. 1/161 3 161 113

Tema 7. Coaep:xaHue yueOHOro MaTepuaJa 34

MHOrorpaHHuKu Bepiunebl, pebpa, rpanu MHOrorpanHuka. Pa3Beprka. 1/162 2 162 Ky
[IpencraBnenne o MpaBUIBLHBIX MHOTOTPAaHHHUKAX (TETpa’ap, Ky, OKTasap, 1/163 3 163 C3
JOAEKadIp U MKOCAdIP).
[Tpu3ma u e€ HreMeHTHI 1/164 2 164 KY
[psimast M HaKJIOHHAS TIPU3MA. 1/165 2 165 KY
IIpaBunbnas npusMma. [lnomans nopepxuoctu. O0beM. 1/166 2 166 Ky
[Mapamnenenunen. Ky6. [Tnomans moBepxXHOCTH. 1/167 2 167 KY
[Tapannenenunen. Ky6. O6nem. 1/168 2 168 KY
[Mupamuna. [paBusbHas nupamuaa. Tetpasap. 1/169 2 169 KY
[Tupamupa. Ilnomane noBepxHoctu. O0bEM. 1/170 2 170 KY
¥YcedenHas nupamua. [lnomans NoBepXHOCTH. 1/171 2 171 KY
Yceuennas nupamuia. O0beM. 1/172 2 172 KY
BBINOJIHUTE YEPTEKN PA3INYHBIX BUAOB MHOTOTPAaHHHUKOB. 1/173 3 173 113
BBINOTHUTE YepPTEKU CEUEHUs, pa3BEPTKH MHOTOI'PAaHHUKOB. 1/174 3 174 113
PemmTs 3a1aun Ha BBIYMCIEHUE IIOMAAM IOBEPXHOCTH MHOTOTPaHHUKOB. 1/175 3 175 113
Pemmte 3a1aun Ha BeIYHCICHHE 00hEMa MHOTOTPAaHHHUKOB. 1/176 3 176 I13
Cummerpu B KyoOe, B mapajuieienuIesie, B Ipu3Me U MUpaMuje. /177 2 177 KY
Ceuenus Ky0a, mapajieienumnesa. 1/178 2 178 Ky
CedeHust IPU3MBI U TTHPAMH/IBL. 1/179 2 179 KY
Hunmuuap. OcHoBaHue, BEICOTa, OOKOBas MOBEPXHOCTH, 00pa3yromias, 1/180 2 180 KY
pas3BepTKa.
Hununaap. OceBble CEUEHUs U CEYEHMS], TAPAJIIIENIbHBIE OCHOBAHMUIO. 1/181 2 181 KY
umnap. OcnoBanune [Inomans noBepxHoctu. O0bEM. 1/182 2 182 KY
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Konyc. OcHoBaH¥e, BbICOTa, OOKOBasi IOBEPXHOCTh, 00pasyroiias, pa3seprka. | 1/183 2 183 KY
CeueHus KOHYCA.
Konyc. [Tnomanpr nosepxuoctu. O0beMm. 1/184 2 184 KY
Yceuennslit konyc. OCHOBaHME, BBICOTa, 00OKOBasl TOBEPXHOCTh, 0Opasyromas, | 1/185 2 185 KY
pa3Beptka. CeveHus: yCeUeHHOro KOHYyca.
Yceuennslii konyc. [1nomanas MOBEpXHOCTH. 1/186 2 186 KY
VYceuennsiit koHyc. O0beM. 1/187 2 187 KY
[Tap u cdhepa, ux ceyeHusl. 1/188 2 188 KY
KacarenpHast minockocTs K cepe. 1/189 2 189 KY
ITnomans chepsl. 1/190 2 190 KY
O6beM mrapa. 1/191 2 191 KY
Pemnth 3a1aun Ha CBOMCTBA CHMMETPUU MHOTOTPAaHHUKOB. 1/192 3 192 113
Pemmte 3a1a4n Ha CBOMCTBA CHMMETPHH TEJ BPAILICHHUSL. 1/193 3 193 I13
PemmTh 3a1aun Ha BEIYMCIICHUE TIONIAACH TEI BpalleHuUsI. 1/194 3 194 113
Pemnth 3a1aun Ha BEIYKMCIICHHE 0OBEMOB TEJI BpaIlCHUSI. 1/195 3 195 113
Tema 8. Hauana Coaep:xaHue yueOHOro MaTepuaJia 34
maremaTudeckoro | ITocnemoBarensHoctr. CriocoObl 3a4aHus U CBOMCTBA YHUCIIOBBIX 1/196 2 196 KY
aHajau3a nocyuenoBarenbHocTeld. CyMMUpPOBaHHE TIOCIIEJOBATEIHHOCTEH.
beckoneuHo yObIBaroIasi reoMeTpruiecKasi Iporpeccus 1 ee cymma. 1/197 2 197 Ky
[Tpenen mocnenoarensHoCcTH. CylIecTBOBaHUE TIpe/Ieiia MOHOTOHHOMN 1/198 2 198 KY
OrpaHUYEHHON MOCIIEJ0BATEIbHOCTH.
[Tpenen pynkuun. [ToHsiTHE O HEMPEPHIBHOCTH (PYHKITHH. 1/199 2 199 KY
Pemnts 3ama4yn Ha CIIOCOOBI 3aMaHUs M BEIUKMCIICHNS WIEHOB 1/200 3 200 I13
110CJIe/I0BATEIbHOCTH.
PemmTe 3a1a4un Ha BRIYHCIICHHUE TIPEETIa MOCIET0BATEILHOCTH. 1/201 3 201 I13
[TonsaTne 0 Mpou3BOJHON QYHKIIUH, €€ TE€OMETPUIECKUN U PU3NUECKUI 1/202 2 202 KY
CMBICIL.
[TonaTne 0 MPOU3BOJHON (PYHKIIUH, €€ TE€OMETPUIECKUIA U PU3NUECKUI 1/203 2 203 KY
CMBICIL.
YpaBHeHHe KacaTebHOU K TpaguKy (QYHKIIHH. 1/204 2 204 KY
YpaBHEeHHE KacaTeIbHOU K TpaduKy (YHKITUH. 1/205 2 205 KY
YpaBHeHHe KacaTebHOU K TpaguKy (QYHKIIHH. 1/206 2 206 KY
PemmTs 3a1aun Ha MEXaHUYECKUM U TEOMETPUUYECKUI CMBICI IPOU3BOIHOM. 1/207 3 207 113
Pemmte 3a1aun Ha cOCTaBIICHHE ypaBHEHHS KacaTelIbHON B 00IIEM BHJIE. 1/208 3 208 I13
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[Ipon3BOHBIE CYMMBI, pa3HOCTH, POU3BENECHMS, YACTHOTO. 1/209 2 209 KY
[Tpon3BoiHBIE CYMMBI, Pa3HOCTH, IPOU3BEIEHUS, YACTHOTO. 1/210 2 210 KY
[Ipon3BOIHBIE CYMMBI, pa3HOCTH, IPOU3BEICHMS, YACTHOTO. 1/211 2 211 KY
ITpon3BOIHBIE OCHOBHBIX AJIEMEHTAPHBIX (DYHKIIHH. 1/212 2 212 KY
IIpon3Bo/IHbIE OCHOBHBIX JIEMEHTAPHBIX (PYHKIIMA. 1/213 2 213 KY
IIpon3Bo/IHbIE OCHOBHBIX JIEMEHTAPHBIX (PYHKIIMA. 1/214 2 214 KY
Pemmts 3a1aun Ha mpuMeHeHue npasui u Gopmyn auddepenunpoBanms, 1/215 3 215 I13
TaOJIMIIBI NPOU3BOIHBIX AIEMEHTAPHBIX (DYHKITHH.
Pemmts 3a1aun Ha mpuMeHeHue npasui 1 popmyn auddepenumpoBanus, 1/216 3 216 I13
TaOJIMIIBI NPOU3BOIHBIX AIEMEHTAPHBIX (DYHKITHH.
[TpuMeHeHne TPON3BOTHON K UCCIEIOBAHUIO (DYHKIIMHA U TIOCTPOCHUIO 1/217 2 217 KY
rpaduKoB.
[IpumeneHne Mponu3BOIHON K UCCIEN0BAHUIO (DYHKIUHN U IIOCTPOSHUIO 1/218 2 218 KY
rpaduKoB.
[TpuMeHeHre TPOU3BOTHON K UCCIEIOBAHUIO (DYHKIIMIA U TIOCTPOCHUIO 1/219 2 219 KY
rpaduKoB.
[TpuMeHeHre TPOU3BOTHON K UCCIEIOBAHUIO (DYHKIIMIA U TIOCTPOCHUIO 1/220 2 220 KY
rpaduKoB.
Bropas npousBoiHas, ee reoMeTpUuecKuii U GU3NUECKUN CMBICTL. 1/221 2 221 Ky
Bropas nponsBoiHasi, ee reoMeTpruuecKuil U U3NYECKUN CMBICI. 1/222 2 222 KY
Pemute 3amayn Ha HaX0XKA€HUE HAMOOJIBIIIEr0, HANMEHBIIIEr0 3HAYECHUS 1/223 3 223 113
GyHKIMH.
Pemmth 331241 Ha HAXOXKIEHUE SKCTPEMANIbHBIX 3HAUeHUH QYHKIINH 1/224 3 224 113
Pemmts 3a1aun Ha Hccae1oBaHUE QYHKIIMM € TOMOUIBIO0 TPOU3BOTHOM. 1/225 3 225 113
Pemute 3a1a4n Ha Mccae10BaHue (YHKIUU C MOMOIIBIO TPOU3BOIHOM. 1/226 3 226 113
Hcnonp30BaHne NpOU3BOAHON I HAXOXKACHNS HAWTYUILIEro PEIEHUs B 1/227 2 227 KY
MPUKJIAJHBIX 33/1a4ax.
HaxoxxJieHre CKopoCTH JUIsl ITpolecca, 3a1aHHOro (hopMysioi 1 rpauKoM. 1/228 2 228 KY
MoHuTopHHT 3HaHUH 110 TeMe «Havana MaTeMaTH4eckoro aHajamu3a 1/229 3 229 K3

Tema 9. Unterpan | Copep:kanue y4eOHOro MmarepuaJia 26

u ero npumeHenue | [lepBooOpa3Has M HEONPEICICHHBI HHTETPAI. 1/230 2 230 KY
IlepBooOpa3Hasi M HEONpPEIETCHHBIH HHTETPal. 1/231 2 231 KY
Pemmte 3a1a4un Ha BRIYHCIICHHE TIEPBOOOPA3HOM 1/232 2 232 KY
Pemmte 3a1a4un Ha BRIYHCIICHHE TIEPBOOOPA3HOM 1/233 3 233 I13
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PemmTh 3a1aun Ha BEIYMCIIEHUE HEONPEIEICHHOTO MHTErpasa. 1/234 3 234 113
Omnpenenennsblii uaTerpai. @opmyna Hetotona—IJleiibauna. 1/235 2 235 KY
®dopmyna Herorona—JleliOHuna. 1/236 2 236 KY
Onpenenennsblii uaTerpai. @opmyna Herotona—IJleitbauna. 1/237 2 237 KY
Onpenenennblii unrerpai. ®opmyna Hetorona—IJleiiOnuna. 1/238 2 238 KY
PemmTh 3a1aun Ha BEIYMCIIEHUE ONPEIEIICHHOIO HHTErpaia. 1/239 3 239 113
Pemmte 3a1a4n Ha BBIYMCIICHHUE OINPEICIIEHHOTO HHTETPaia C IOMOIIBIO 1/240 3 240 I13
dhopmynsl Herorona—JleriOnuna.
[IpuMeHeHne onpeneeHHOro HHTErpaa A HaX 0K ICHHUs IUIOIIAIH 1/241 2 241 KY
KPUBOJIMHEWHOW TpaIeiuu.
[TpumMeHeHne onpeneeHHOro HHTErpaia Il HaX0XKACHUS TUIOIAIN 1/242 2 242 KY
KPHBOJIMHEWHOHU Tparenuy.
[IpumeHneHue onpeaeeHHOro MHTerpaia Juisi HaXOKIACHUs IIOMAIH 1/243 2 243 KY
KPUBOJIMHEWHOHU Tparenuy.
[IpumeHneHue onpeaeeHHOro MHTerpaia Juisi HaXOKIACHUs IIOIAaH 1/244 2 244 KY
KPUBOJIMHEWHOHU Tparenuy.
PemuTh 3a1a4n Ha IPUMEHEHHE ONIPEACICHHOTO MHTEerpaia st HaxoxaeHus | 1/245 3 245 I13
TUIONIA/IM KPUBOJIMHEHHOW TpareluH.
Pemmts 3a1aun Ha IpUMEHEHHUE OMPEICIICHHOTO HHTETpaja sl HaXO0XKICHUS 1/246 3 246 113
IIJIOIIA I KPUBOJIMHEHHOM TpaIelyH.
ITpuMeHeHue orpeIelIeHHOr0 HHTerpaa JJisl HaX0Xk/1eHUs! 00beMOB 1/247 2 247 KY
[TpumMeHeHne ornpeieIeHHOT0 HHTETpaia il HAXOXKICHUSI 00bEMOB 1/248 2 248 KY
ITpuMeHeHue orpeIelIeHHOr0 HHTerpaa JAJisl HaX0X/AeHUs! 00beMOB 1/249 2 249 KY
[TpumMeHeHne ornpeieIeHHOr0 HHTETpaia il HAXOXKICHUSI 00bEMOB 1/250 2 250 KY
ITpuMepbl IpUMEHEHUs] MHTEerpajia B (pU3HKe U TeOMETPHH. 1/251 2 251 KY
[TpumMepbl IpUMEHEHUs] MHTErpaia B PU3UKE U T€OMETPHH. 1/252 2 252 KY
[TpumMepsl npruMeHeHUs! HHTETpalia B (PU3HKE U TEOMETPHH. 1/253 2 253 KY
Pemmte 3a1aun Ha MPUMEHEHUE UHTETpalla K BBIYMCICHUIO (PU3NYECKUX 1/254 3 254 I13
BEJIMYUH.
PemmTs 3a1aun Ha IPUMEHEHHNE NHTETPaJIa K BBIYMCIECHUIO TUIOMIAIEH. 1/255 3 255 113
Tema 10. Conep:kaHue y4eOHOTro MaTepuaJa 14
DJIeMEeHTBI OCHOBHbBIE OHSATHS] KOMOMHATOPHKH. 1/256 2 256 Jlexuus
KOMOMHATOPUKH OCHOBHBIE TIOHSTHSI KOMOHMHATOPHKH. 1/257 2 257 KY
VcTopus pa3BuTHSI KOMOWHATOPUKH, TEOPUU BEPOSITHOCTEH M CTATUCTUKH. 1/258 3 258 I13
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Ponb koMOMHATOPHKH, TEOPUN BEPOATHOCTEH U CTATUCTUKU U UX POJIU B 1/259 3 259 113
Pa3NUYHBIX 00IACTAX KU3HEEATEILHOCTH.
3ajaum Ha MOJCYET YKcia pa3MeIIeHUH, IepeCTaHOBOK, COUCTaHUM. 1/260 2 260 KY
3aaun Ha MOJICUET YMCIIa Pa3MEUICHUH, TIEPeCTaHOBOK, COYCTaHHIA. 1/261 2 261 KY
Pemmnth koMOMHATOpHBIE 33/]a4l HA TPUMEHEHUE MPaBUII KOMOUHATOPUKH. 1/262 3 262 113
Pemmts 3a1aun Ha mpuMeHeHue GOpMyIT 71 BBIYMCICHUS: Pa3MELICHHUS, 1/263 3 263 I13
COYETaHUS M NIEPECTAHOBKHU.
®opmyna bunoma Herotona. CBoiicTBa OMHOMHHAIBHBIX KOO UIIMEHTOB. 1/264 2 264 KY
®opmyna bunoma HerotoHa. CBoiiCcTBa OMHOMHHAIBHBIX KO3 PHUIINEHTOB. 1/265 2 265 KY
Tpeyronsuuk Ilackars. 1/266 2 266 KY
Pemutp 3a1a4un Ha npumeHeHne OuHoma HeroToHa u Tpeyrosibhauka [lackans. | 1/267 3 267 I13
Pemmte MpHMKIAAHBIE 3aaydl C HCIOJB30BAHHEM IIOHATHH W npaBua | 1/268 3 268 113
KOMOWHATOPHKH.
MOHHUTOPUHT 3HAHUH 1O TeMe «IJEMEHThl KOMOMHATOPUKID) 1/269 3 269 K3
Tema 11. Conep:xaHue yueOHOro Marepuaa 16
JsieMeHThI TeopuH | CoObITHE, BEPOSITHOCTH COOBITHSI. 1/270 2 270 Jlexmmst
BEpPOSITHOCTEIA. CoObITHE, BEPOSTHOCTH COOBITHS. 1/271 2 271 KY
JJIeMeHTbI Crno’keHue 1 YMHOXKEHUE BEPOSITHOCTEH. 1/272 2 272 Jlexuus
MaTeMaTH4eCKoil Crno>xeHue ¥ yMHOXKEHHE BEPOSITHOCTEH. 1/273 2 273 KY
CTATHCTHKH [ToHsiTHEe 0 HE3aBUCUMOCTH COOBITHH. 1/274 2 274 KY
IToHsATHE O HE3aBUCUMOCTH COOBITHH. 1/275 2 275 KY
JlckpeTHas ciy4aiiHas BEIMYHMHA, 3aKOH €€ paclpeeIICHNU. 1/276 2 276 KY
JluckpeTHas cirydaiiHasi BeIMYMHA, 3aKOH €€ pacpeIeTICHHS. 1/277 2 277 KY
UuncnoBble XapaKTEPUCTUKH TUCKPETHON CIIy4aiHON BEJIMYUHBI. 1/278 2 278 KY
UuncnoBble XapaKTEPUCTUKH TUCKPETHON CITy4aiiHON BEJIMYNHBI. 1/279 2 279 KY
Pemienne npakTMUECKHX 3aa4 ¢ IPUMEHEHHEM BEPOSTHOCTHBIX METOZIOB. 1/280 2 280 KY
Pemenne npakTH4ecKux 3a1a4 ¢ IPUMEHEHHUEM BEPOSITHOCTHBIX METOJIOB. 1/281 2 281 KY
PemmTh 3a1aun Ha BRIYHCIICHUE BEPOSITHOCTEN COOBITHI 1/282 3 282 113
Pemmth 3a1aun Ha BRIYHMCIICHUE BEPOSITHOCTEN COOBITHI 1/283 3 283 113
Pemuth mpakTHYeckue 3amaud  Ha 00pabOTKy 4HMCIIOBBIX JaHHBIX, | 1/284 3 284 I13
BBIUUCIICHHE UX XapaKTEePUCTUK
Pemuth mpakTHYeckue 3ajaud  Ha 00pabOTKy 4YMCIIOBBIX JaHHBIX, | 1/285 3 285 I13
BBIUUCIICHHE UX XapaKTEePUCTUK
Coaep:xxaHue yueOHOro MaTepuaJa 37
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Tema 12.
YpaBHeHus u
HEpPaBeHCTBa

PaBHOCHJIBHOCTh ypaBHEHUH, HEPABEHCTB, CUCTEM. 1/286 2 286 KY
PaBHOCHIIBHOCTD ypaBHEHHI, HEPABEHCTB, CUCTEM. 1/287 2 287 KY
KopHuu ypaBHeHM1. PaBHOCHIBHOCTD YpaBHEHUH. 1/288 2 288 KY
Kopuu ypaBHenuii. PABHOCHIBHOCTD YpaBHEHHIA. 1/289 2 289 KY
PanmionansHbIe ypaBHEHHS. 1/290 2 290 KY
PanmonansHbIE CUCTEMBI. 1/291 2 291 KY
Parmonanbubie HepaBeHCTBa. OCHOBHBIE PUEMBI X PEIICHUSI. 1/292 2 292 KY
MeToa HHTEPBAJIOB. 1/293 2 293 KY
WppanmoHanpHble ypaBHEHUS. 1/294 2 294 KY
HpparnmonaibHbIe CHCTEMBI. 1/295 2 295 KY
HppanmoHanpHble HEPAaBEHCTBA. 1/296 2 296 KY
ITokazarenabHble ypaBHEHUSI. 1/297 2 297 KY
IToka3aTeabHbIE CUCTEMBI. 1/298 2 298 KY
IToka3aTenbHbIC YpaBHEHUS H CUCTEMBI. 1/299 2 299 KY
ITokazaTenpbHbBIC HEPABEHCTBA. 1/300 2 300 Ky
JlorapudmuyecKue ypaBHEHHSI. 1/301 2 301 KY
Jlorapudmuueckue ypaBHeHUS. 1/302 2 302 Ky
JlorapupmMuyecKkre CUCTEMBI. 1/303 2 303 KY
Jlorapudmuueckue HepaBeHCTBA. 1/304 2 304 KY
TpuroHomeTpruyeckue ypaBHEHHUS. 1/305 2 305 KY
TpuronomeTpudeckne ypaBHEHUSI. 1/306 2 306 KY
TpuroHomeTpruyeckue ypaBHEHHUs. 1/307 2 307 KY
TpuronomeTpuveckne CHCTEMBI. 1/308 2 308 KY
TpuroHomeTpruyeckue HepaBEHCTBA. 1/309 2 309 KY
Pemmute ypaBHEHUS ¢ TOMOIIBIO TPeoOpa3oBaHus 1/310 3 310 113
Pemmte ypaBHEHUS ¢ MOMOIIBIO TPeoOpa3oBaHuUs 1/311 3 311 I13
Pemmts ypaBHEHMsI ¢ TPUMEHEHNEM OCHOBHBIX IPUEMOB PELICHUS 1/312 3 312 I13
YPaBHEHUM.

Pemmnts ypaBHEHMsI ¢ TPUMEHEHUEM OCHOBHBIX IPUEMOB PELICHUS 1/313 3 313 I13
YPaBHEHUM.

Pemmute cucteMbl ypaBHEHUH ¢ IPUMEHEHHEM Pa3IMYHBIX CITOCOOOB. 1/314 3 314 113
Pemmte crcTemMbl ypaBHEHUH ¢ MPUMEHEHHEM Pa3IMIHBIX CITOCOOOB. 1/315 3 315 I13
Pemmte ypaBHEHUS 1 HEPABEHCTBA C UCIOIb30BAHUEM CBOMCTB U rpaduKoB 1/316 3 316 I13

byHKIHi.
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Pemnth ypaBHEHUS U HEPABEHCTBA C UCIIOJIB30BaHUEM CBOMCTB U IpauKoOB 1/317 3 317 113
GyHKIHIA.

[TpuMeHeHHE MaTEMAaTHYECKUX METOOB IS PELICHUs COAepIKaTeIbHBIX 3amau | 1/318 2 318 KY
W3 pa3iMyYHbIX 00JacTel HAyKH U MpakTUKu. MHTeprperanus pe3ynbrara, y4er
peaIbHBIX OTPaHHYCHUH.

[TpumMeHeHre MaTeMaTHYECKUX METO/I0B JIJIsl PELICHUS COJlepKaTeNbHbIX 3a1a4 | 1/319 2 319 KY
U3 pa3IMYHbIX 00JacTell HAyKH 1 MPaKTHKU. MIHTepnperanus pe3ynprara, y4eT
peanbHbIX OIPaHUYECHUN.

MOHUTOPUHT 3HAHUM 110 TEME «Y paBHEHUS U HEPABEHCTBA» 1/320 3 320 K3
O030pHOE MOBTOPECHUE 1/321 2 321 YI1
00630pHOE MOBTOPEHUE 1/322 2 322 VII
Koncynpranuu 6
DK3aMeH 6

O0béM oOpa3oBaTebHOI HAarpy3kn —334 yaca yueOHOil HAarpy3KU BO B3auMMO/IeiicTBHH ¢ npenoaaBareaeM — 334 yaca,

NPAKTHYeCKHUX 3aHATHI — 87 yacoB
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4. INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O ITPEIMETA

B pesynbrare uzyuenus yueoHoro npeamera OYIL.04 MatemaTuka oGecriedynBaer
JNOCTUKEHUE CTYIAEHTAMH CIIEIYIOIINX Pe3yJbTATOB:

JIMYHOCTHBIE!

— ¢(hOpMHUPOBAHHOCTH MPEACTABICHUI O MaTeMaTHKE KaK YHHUBEPCAIBHOM SI3BbIKE
HayKU, CPEICTBE MOJCIMPOBAHHUS SABJICHHUI U MPOLIECCOB, UIEAX U METOJAX MaTEMaTHKU;

— IIOHMMAaHWE€ 3HAYMMOCTM MaTeMaTHUKU I HAay4YHO-TEXHUYECKOTO Mporpecca,
cOpPMUPOBAHHOCTh OTHOIICHHS K MaTeMaThKe KaK K YacTh OOIIeYeI0BEYECKOM
KyJIbTYpbl 4€pe3 3HAaKOMCTBO C HCTOpPUEH Pa3BUTHS MATEMaTHKH, 3BOJIOLUEH
MaTeMaTUYECKUX HJIEH;

— pa3BUTHE JIOTUYECKOTO  MBIIUICHUS, MPOCTPAHCTBEHHOTO  BOOOpaKeHMUS,
AITOPUTMHYECKON KyJIbTYPhl, KpUTUYHOCTU MBILIUICHUS HAa YPOBHE, HEOOXOAMMOM JJIsi
Oyayueil mnpodeccuoHaIbHOM JESATeNbHOCTH, JJsi MPOJOJDKEHUS O00pa3oBaHus U
caMmo00pa3oBaHus;

— OBJIAJICHUE MaTEMaTHUYECKMMM 3HAaHUSMU M YMEHMSIMH, HEOOXOAMMBIMU B
IIOBCEJTHEBHOM JKWU3HM, JJII OCBOCHMSI CMEXHBIX €CTECTBEHHO-HAYYHBIX IHUCLMIUINH H
JUCHUIUIMH MPOQECCUOHATIBHOTO LMKJA, IS MOJIy4eHUs 00pa3oBaHUsl B 00JIacTAX, HE
TpeOYIOIUX Yyri1yOJIeHHON MaTeMaTHYECKON MOArOTOBKH;

— TOTOBHOCTb M CIIOCOOHOCTH K 00Opa30BaHUIO, B TOM UHCIIE caMO0Opa30BaHuIo, Ha
MPOTSKEHUH BCEH JKU3HM; CO3HATEIbHOE OTHOLIEHUE K HEMPEPHIBHOMY 00pa30BaHUIO KaK
YCJIOBUIO YCIEIIHOM MPOo(heCCHOHATBHON U O0IIIECTBEHHOM AeSTEIbHOCTH;

— TOTOBHOCTb M CIIOCOOHOCTh K CaMOCTOSATEIBHON TBOPYECKOW M OTBETCTBEHHOM
NEeSATENBHOCTH;

— TOTOBHOCTh K KOJUIEKTUBHOW paboTe, COTPYAHHUYECTBY CO CBEPCTHUKAMH B
oOpa3oBaTenbHOM, OOIIECTBEHHO MOJIE3HOM, y4eOHO-MCCIeN0BATENbLCKONW, TPOCKTHOW U
JAPYIUX BUJIAX JAESITEIBHOCTH;

— OTHOUIEHHE K MPOPECCHOHATIBHON AEATEIbHOCTH KaK BO3MOKHOCTH y4acTHUs B
PEIIEHUH JINYHBIX, OOIIECTBEHHBIX, TOCYAAPCTBEHHBIX, OOIIEHAIMOHATIBHBIX POOJIEM;

MeTanpeIMeTHbIe!

— YMEHHE CAaMOCTOSITENBHO OIPEAENATh LEen NEATEIbHOCTH U COCTABIIATH MJIaHbI
NEeSATENbHOCTH; CAaMOCTOSTEIbHO OCYUIECTBISITh, KOHTPOJUPOBATH M KOPPEKTHUPOBATH
NEeSATENbHOCTD; UCIOJb30BaTh BCE BO3MOXKHBIE PECYPCHI ISl TOCTUKEHUS MMOCTaBIECHHBIX
Hejaell W peanu3alyy IUIAHOB JIEATENIbHOCTH; BbIOMpPATh YCHEIIHbIE CTpaTerud B
Pa3IUYHBIX CUTYaLIMSIX;

— yMEHHE NPOAYKTHUBHO OOIAThCA U B3aUMOJACHCTBOBATH B MPOIIECCE COBMECTHOM
JESITeIbHOCTH, YYUTBIBATh TO3UIMHM JPYTUX YYACTHUKOB JIESTENbHOCTH, 3(PPEKTUBHO
paspemiaTh KOH(MIUKTHI;

— BJAQJICHHE HaBbIKaMH  II03HABATEIbHOM,  Yy4eOHO-HCCIEAOBATEIbCKOM U
MPOEKTHOM JeATENbHOCTH, HAaBBIKAMHU pa3pelIeHHsl MPo0sIeM; CIOCOOHOCTh U TOTOBHOCTh
K CaMOCTOSITEJIBHOMY IIOMCKY METOJIOB PELICHHUs IPAaKTUYECKHUX 3a7ad, IMPUMEHEHUIO
Pa3IMYHBIX METOJIOB TO3HAHUS;

— TOTOBHOCTb U  CIOCOOHOCTh K  CaMOCTOATENbHOM  MHGOPMAIMOHHO-
MO3HABATEJIbHON JESATENbHOCTH, BKJIIOYAs YMEHUE OpPUEHTUPOBATHCS B Pa3IMYHBIX
MCTOYHHMKAX MHQOpMALUU, KPUTUUYECKU OLIEHMBATh M MHTEPIPETUPOBATH MH(OpMAIUIO,
MOJIy4aeMyI0 U3 Pa3IuyHbIX UICTOYHUKOB;



— BJIQJICHUE SI3BIKOBBIMH CPEACTBAMH: YMEHHE SICHO, JIOTUYHO M TOYHO M3JIararh
CBOIO TOUKY 3PEHMsI, UCIIOJIb30BATh a/ICKBATHBIC A3BIKOBBIE CPEICTBA; — BJIQJICHUE
HaBbIKAaMH [103HABATEJIBHOM pEQIIEKCUM KaK OCO3HAHUSA COBEPIIAEMBIX JECUCTBUN U
MBICJIATEIIBHBIX IPOLIECCOB, MX PE3YyJbTAaTOB M OCHOBAaHWM, I'DAHMI] CBOETO 3HAHMUS U
HE3HAHUs1, HOBBIX ITO3HABATEIIBHBIX 3aJ1a4 U CPEACTB ISl UX TOCTUKEHUS;

— LEJeYyCTPEMIIEHHOCTh B MOMCKAX M MPUHATUU PELIECHUN, COOOPA3UTENBHOCT U
MHTYUILMS, Pa3BUTOCTh MPOCTPAHCTBEHHBIX MPEICTABIECHUMN; CHOCOOHOCTh BOCIIPUHUMATD
KpacoTy ¥ TapMOHMIO MHPA;

IpeAMeTHbIE:

— c(hopMHpPOBAaHHOCTh TMPEJCTAaBICHUM O MaTeMaThKe KaKk dYacTh MHPOBOH
KyJIbTYpbl U MECT€ MaTeMaTHUKH B COBPEMEHHOM IMBWIM3ALMM, CHOCO0AaX OINHUCAHUS
SBJICHUM peajbHOr0 MUPA HA MaTEMAaTUYECKOM SI3BIKE;

— c(pOpPMHUPOBAHHOCTh NPEJCTABICHUA O MaTEMaTHUYECKUX IOHATHUAX Kak
BAKHEHIIMX MATEMAaTHYECKUX MOJECIAX, MO3BOJIAIOIIMX ONMCBHIBATH U HU3ydaTh pPa3HbIC
IIPOLIECCHl M SBJICHHs; IIOHUMAaHHWE BO3MOXKHOCTH aKCUOMATHUYECKOTO IIOCTPOCHUS
MaTeMaTUYECKUX TEOPUH;

— BJAQJCHUE METOJAMHM [0KA3aTEIbCTB U QJITOPUTMOB pEILICHUsS, YMEHHE HX
IIPUMEHSTH, IPOBOJIUTH JI0KA3ATENIbHBIE PACCYKIACHUS B XOJI€ PELICHUS 3a/a4;

— BJAJACHUE  CTAHAAPTHBIMM  IIPUEMAMHM  PEUICHWs  PAlMOHAIBHBIX U
MppalMOHAIbHBIX, ITOKA3aTEIbHBIX, CTENEHHBIX, TPUTOHOMETPUYECKUX YPABHECHHU U
HEPABEHCTB, MX CHUCTEM; HCIOJIb30BAHHE T'OTOBBIX KOMIIBIOTEPHBIX IMPOTPAMM, B TOM
YUCJIE U IOUCKA ITyTH PENIEHUS U WIUTIOCTPALIMY PELICHNS] YPAaBHEHU U HEPABEHCTB;

— c(opMUPOBaHHOCTh MPEJCTABIECHUNA 00 OCHOBHBIX MOHATHUSIX MATEMaTUYECKOTO
aHaJlu3a W MX CBOWCTBAx, BJAJCHHE YMEHHMEM XapaKTEepU30BaTh IMOBEACHUE (YHKIUI,
VCIIOJIb30BaHME MTOYYECHHBIX 3HAHUM Il ONIMCAHUS U aHAJIN3a PEAJIbHBIX 3aBUCUMOCTEM;

— BJAQJCHUE OCHOBHBIMM IOHATUSAMM O IUIOCKMX M  IPOCTPAHCTBEHHBIX
reoMeTpuueckux (urypax, HX OCHOBHBIX CBOMCTBaxX; C(QOPMHUPOBAHHOCTb YMEHUS
pacrno3HaBaTh IeoMeTpHueckue (Urypbl Ha 4YEpTeKax, MOJACNSAX U B PEalbHOM MHPE;
NPUMEHEHHE H3YYEHHBIX CBONCTB TeoMeTpuyeckux Quryp u ¢Gopmyn Uisl peuieHHs
reOMETPUYECKUX 3a1a4 U 3a7a4 C IPAKTUYECKUM COACPIKAHUEM;

— c(opMUPOBaHHOCTh MPEACTABICHUA O Tpoleccax M SABJICHHUSX, HMEIOLIUX
BEPOSATHOCTHBIA XapakTep, CTATHUCTHYECKHUX 3aKOHOMEPHOCTSX B pPEAIbHOM MHUPE,
OCHOBHBIX IMOHATHUSX OJJIEMEHTAPHOM TEOPUHU BEPOSATHOCTEW; YMEHHM HAaXOAUThb W
OLICHMBATh BEPOSITHOCTH HACTYIJICHUSI COOBITUN B MPOCTEUIINX MPAKTUYECKUX CUTYaLHUSIX
Y OCHOBHBIE XapaKTEPUCTUKHU CIyYalHbIX BEJINYNH;

— BJIQJICHUE HABBIKAMH HCIOJIb30BAHUSI TOTOBBIX KOMIIBIOTEPHBIX MPOrpaMM IIPU
peleHnuy 3aaad.

B npouecce ocBoeHus TpeAMETA y CTYIEHTOB J0JKHbI (GOPMHUPOBATHCHA 001IHeE
komnerenuun (OK).

Kon HanmMmeHoBaHHe 001X KOMIIETEeHIIHHA

OK 01. | Beibupars ciocoOsI penieHus 3a1a4d mpo(ecCHOHATBHON NesITeTbHOCTH, IPUMEHHUTEIBHO K
pa3IMYHbIM KOHTEKCTaM.

OK 0 2. | OcymiecTBisITh MOKMCK, aHAJTN3 ¥ HHTEPIIPETAINIO WH(OpMAIHH, HEOOXOTMMOH TSI
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BBINOJIHEHUSI 33]1a4 TPOQECCHOHATIBHOMN 1A TEIIBHOCTH.

OK 3. [TnanupoBaTh U pean30BbIBATE COOCTBEHHOE NPOPECCHOHATBHOE U TMYHOCTHOE PAa3BUTHE.

OK 4. PaGotath B KoIeKTHBE W KoMmaHAe, A()(PEKTHBHO B3aMMOJCUCTBOBATH C KOJIJICTAMH,
PYKOBOJCTBOM, KJIMEHTAMHU.

OKS. OcCy1IecTBIATh YCTHYIO U TUCbMEHHYIO KOMMYHHUKAIMIO HA TOCYAapCTBEHHOM SI3bIKE C
y4€TOM 0COOEHHOCTEH COLMAIBHOIO U KYJbTYPHOI'O KOHTEKCTA.

OK 9. Vcnionb30BaTh HH(POPMAITMOHHBIE TEXHOJIOTHU B MPO(ECCHOHAIBHOM JeSITETbHOCTH.

OcBoenue conepxanus yueoHoro npeamera OYI1.04 MartemaTuka o0ecrneunBaeT
dbopMupoBaHHE ¥ pa3BUTHE YHUBEPCAIbHBIX Yy4YEOHBIX JCUCTBUI B KOHTEKCTE
MIPEEMCTBEHHOCTH (POPMHUPOBAHUS OOIIUX KOMIIETEHIUH.

O0mue komnereHuu (B
coorBeTcTBHU ¢ PT'OC
CHO no 23.01.17 Macrep

Bujbl yHuBepcaabHbIX YUeOHBIX el cTBHI
110 PEMOHTY U

00C/Iy’)KMBAHHIO
aBTOMOOMIEH)
Beenenne OK 1,0K 2, OK 3, OK 4,
O3HakoMIJICHHE C POJIBIO MATEMATUKH B HAyKe, TEXHUKE, IKOHOMHUKE, OK 9.
MH(POPMALIMOHHBIX TEXHOJIOTUAX U NPAKTUYECKOHN NeATeTbHOCTH.
O3HaKOMJIEHHE € LEJIMU U 33JJauaMi U3Y4YEHUs MaTEMaTUKU [Py
ocoenuu npodeccuii CI10 u cnenmansaocteii CI10.
Tewa 1. PA3BUTHE IOHATHSA O YHCJIE OK 1,0K 2, 0K 3, 0K 4,
Beinonnenue apudmerndeckux AeHCTBUI HAJl YUCIIaMU, COYeTas OK 9.
YCTHBIE U IUCbMEHHBIE IPUEMBI.
Haxoxxnenue npubamKeHHbIX 3HAYCHUH BEJIMYMH U ITOTPEIIHOCTEH
BBIUYHCIICHUH (aOCOMIOTHON U OTHOCUTEIBHON); CPABHEHNE YHCIIOBBIX
BBIPAKCHUM.
Haxoxnaenue ommn6ok B mpeoOpa3zoBaHUSAX U BBIUUCICHUSIX (OTHOCUTCS
KO BCEM ITYHKTaM MPOTPaMMBI).
Tema 2. Kopumn, crenenu u jorapupmsol OK 1,0K 2, OK 3, OK 4,
O3HaKOMJIEHME C IOHATHEM KOPHs N-i CTENEH!, CBONCTBAaMU OK 9.

PaauKaIOB ¥ IPABUIIAMH CPAaBHEHUS KOPHEH.

@opMyIMpPOBaHUE OIIPENEICHUS KOPHS U CBOMCTB KOPHEH.
Beruncnenue u cpaBHEHNE KOPHEW, BBIITOJIHEHUE IPUKUAKN 3HAYCHUS
kopHs. [IpeoOpazoBaHre YUCIOBBIX U OYKBEHHBIX BBIPAXKECHHIH,
coJlepKaIIMX paJauKabl.

Brimonnenue pacuetoB mo GopMynam, CoIepKaliuM paaruKaibl,
OCYILIECTBIISISI HEOOXOUMbIE TIOJICTAHOBKH U MPE0Opa30oBaHMsL.
Onpenenenre paBHOCUIBHOCTH BBIPAXKEHUN ¢ pagukaiamu. Pemenue
VMPPALMOHAJIBHBIX YPABHEHUM.

O3HaKOMJIEHHE C IOHSTUEM CTETIEHU C AEHCTBUTEIbHBIM [TOKA3aTEIEM.
HaxoxaeHue 3HaueHH cTeneHu, UCIob3ys TPU HEOOXOAUMOCTH
MHCTPYMEHTAJIbHBIE CPEICTBA.

3anucbIBaHUE KOPHS N-U CTENEHU B BUJIE CTETIEHU C APOOHBIM
MoKazareiaeM U Hao0OopoT.

@opMyIHpOBaHHUE CBOWCTB CTENEHEN. Brlunciaenue crenexen ¢
palMoOHAIBHBIM IMOKAa3aTENEeM, BHIMOTHEHUE TPUKUIKA 3HAUCHUS
CTEIIEHHU, CPABHEHUE CTEIICHEN.

[Ipeobpa3oBaHue YHCTOBBIX M OYKBEHHBIX BBIPAKECHHM, COIEPIKAIIIX
CTEIEeHU, MPUMEHSISI CBOMCTBA. PellleHre MoKa3aTelbHbIX YPABHECHHMIA.
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O3HakOMJIEHUE C TPUMEHEHUEM KOPHEH U CTENEHEN TPU BBIYMCIICHUN
CpeIHUX, IEICHUH OTPE3Ka B «30JI0TOM CEYeHUN». Pemenue
MPUKJIAIHBIX 3a]]a4 Ha CJIOKHBIE MPOLICHTHIBBINONIHEHNE
npeoOpa3oBaHuil BBIpAKEHUN, IPUMEHEHUE (POPMYJI, CBI3aHHBIX CO
CBOMCTBaMH CTETICHEH U JIOTapu(MOB.

Omnpenenenne 00JIaCTH JOMYCTUMBIX 3HAYCHHUHN JIOTapU(PMUIECKOTO
BbIpakeHUs. Penienue norapndmMudeckux ypaBHEHUH.

Tema 3. IIpsiMble U MJIOCKOCTH B IPOCTPAHCTBE

@opMyIHpOBKa U MPUBEICHUE JI0KA3ATENBCTB IPU3HAKOB B3aUMHOTO
pacnosoKeHus NpAMbIX U IUIOCKOCTeN. Pacrio3HaBaHue Ha yepTexax u
MOJEJISAX Pa3IuYHbIX CIIy4aeB B3aUMHOT'O PACIIOI0KEHUS MPSIMBIX U
IJIOCKOCTEH, apryMEHTUPOBAHUE CBOUX CY>KJIEHUH.

@opMyIHpOBaHUE ONPENEICHNUN, TPU3HAKOB U CBOMCTB NapaJljIeIbHbIX
U TEPIIEHIUKYJISPHBIX INIOCKOCTEN, IBYTPAHHBIX U JINHEHHBIX YIJIOB.
BelinonHeHne nocTpoeHus yrioB MEX1y IPSIMbIMU, IPAMOU U
IJIOCKOCTBIO, MEX]Ty IJIOCKOCTSMU IO OIMCAHMIO U PACIIO3HABAHUE UX
Ha MOJIEJIAX.

[IpumeHeHne NpU3HAKOB U CBOMCTB PACIIOJIOKEHUSI IPSAMBIX U
IJIOCKOCTEH MpHU PEICHUH 3aa4.

N300pakeHne Ha pUCYHKAX U KOHCTPYHPOBAHHE HA MOJIEIIAX
MEPIEHAUKYISIPOB U HAKIIOHHBIX K IJIOCKOCTH, IPSMBIX, HapaJlIeIbHBIX
IIJIOCKOCTEH, YIJIOB MEXKIY MPSMOHN U TIJIOCKOCThIO U 000CHOBaHUE
MIOCTPOCHUS.

Pemenue 3a1a4 Ha BBIYUCIICHHE FEOMETPUUECKUX BEIUYUH.
OnuceIBaHKE PACCTOSIHUS OT TOUYKHU JI0 IJIOCKOCTH, OT IIPSIMOM 10
IJIOCKOCTH, MEXAY TUIOCKOCTSIMH, MEXKAY CKPEIMBAIOIIUMUCS
MPSIMBIMU, MEXKY MTPOU3BOJIBHBIMH (PUTypaMH B IPOCTPAHCTBE.
DopMyIMPOBAHUE U TOKA3BIBAHUE OCHOBHBIX TEOPEM O PACCTOSHHUAX
(TeopeM cylecTBOBaHUs, CBOIMCTBA).

N3o0pakeHune Ha yepTeKax U MOJIEISIX PACCTOSIHUS U 00OCHOBaHUE
CBOMX CyxAcHHH. OnpeienieHrne U BEIYUCIIEHNE PACCTOSIHUM B
npoctpanctse. [Ipumenenne GopMyi U TeOpeM MJIaHUMETPUU IS
pelieHns 3a1ad.

O3HaKOMJIEHHE C IOHSITHEM NapaUIEIbHOTO MPOEKTUPOBAHUS U €TO
cBoiicTBamu. Qopmynuposarue meopemvl 0 NIOWAOU OPMO2OHANbHOU
NPOeKYUuU MHO20Y20NbHUKA.

ITpumeHeHue Teopun A1 000CHOBAHUS MIOCTPOECHUHN U BEIYUCIICHHH.
ApPryMeHTHpPOBAaHHE CBOUX CYXIEHUHN O B3aHMHOM PaCIOJIOKEHUHN
IIPOCTPAHCTBEHHBIX (PUTYD.

OK 1,0K 2, OK 3, OK 4,
OK 9.

Tema 4. KoopauHaTbl 1 BeKTOPbI

O3HaKOMJIEHHE C IOHATHEM BeKTOpa. M3yueHne nexapToBoil CHCTEMBI
KOOPJMHAT B IPOCTPAHCTBE, IOCTPOCHHME I10 3aIaHHBIM KOOPIMHATAM
TOYEK U IJIOCKOCTEH, HaXOKIEHUE KOOpAUHAT To4YeK. Haxoxnenue
ypaBHEHUN OKPY>KHOCTH, Cepsl, TIIOCKOCTH. Brruncinenne pacCTosHMI
MEX1y TOUKaMHU.

N3yueHne CBOMCTB BEKTOPHBIX BEIVYHH, ITPABUJI PA3JIOKEHUS BEKTOPOB
B TPEXMEPHOM IIPOCTPAHCTBE, MPABUJI HAXOKAEHUS KOOPAUHAT BEKTOPA
B IIPOCTPAHCTBE, MPABUJI JCHUCTBUN C BEKTOPAMH, 33 JaHHBIMU
KOOpJAUHATaMH.

[IpuMeHeHne Teopyuy NpU PEMICHUH 3a7a4 Ha JEHCTBUS C BEKTOPAMM.
N3yuyeHue CKaIpHOTO IPOU3BEIEHUS BEKTOPOB, BEKTOPHOI'O
ypaBHEHHUS MPSAMON U TUIOCKOCTH. [IpriMeHeHre TeopuH Mpu peleHnH
3a]1a4 Ha AEWCTBHSI C BEKTOPaMH, KOOPAMHATHBIN METOJ, IPUMEHEHHE

OK 1,0K 2, OK 3, OK 4,
OK 9.
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BEKTOPOB IS BEIYMCIICHUS BEITUYMH YTIIOB U PACCTOSHUIA.
O3HaKOMJICHHE C JI0OKA3aTeIbCTBAMU TEOPEM CTEPEOMETPUH O
B3aMMHOM PACIIOJIOKEHHUHU TPSMBIX M IUIOCKOCTEH € UCIIOIb30BaHUEM
BEKTOPOB.

Tema 5. OCHOBBI TPUTOHOMETPUH

N3yuyenne paaiaHHOro METOa U3MEPEHHUS YIVIOB BPAILLEHUS U UX CBS3HU
Cc rpagycHoi Mepoii. I300paxkeHne yriioB BpalleHus: Ha OKPY>KHOCTH,
COOTHECEHHE BEJIMYUHBI YIJIA C €ro pacnoyioxkeHueM. PopMynpoBaHue
OIpeJIeJIeHU I TPUrOHOMETPUUYECKUX (DYHKLMHN AT YTII0B IOBOPOTA U
OCTpBIX YIJIOB MPSIMOYTOJBHOTO TPEYroJIbHUKA U O0BSICHEHHE UX
B3aMMOCBA3U. [I[ppuMeHeHre OCHOBHBIX TPUTOHOMETPUUYECKHUX TOKICCTB
IUIs1 BBIYMCIICHUS 3HAYCHUH TPUTOHOMETPUYECKUX (DYHKIIHMIA IO OJTHOU
u3 HUX. MI3ydeHne oCHOBHBIX ()OPMYJl TPUTOHOMETPUHU: (POPMYIIbI
CIIO)KEHUSI, yIBOEHUS, Ipeo0pa30BaHUsl CyMMBbl TPUTOHOMETPHUUECKHUX
GbyHKUMI B IPOU3BEICHUE U IPOU3BEICHHS B CYMMY U IIPUMEHEHUE
IIPY BBIYHMCIICHUH 3HAYEHHS] TPUTOHOMETPUYECKOTO BEIPDAKECHUS U
YIIPOILEHUS €T0.

O3HaKOMJIEHHE CO CBOMCTBaMU CUMMETPUU TOUYEK HA €IMHUYHON
OKPY>KHOCTH U IPUMEHEHHE UX JJIs BbIBO/IAa ()OPMYIT IPUBEICHMUSL.
Pemenue nmo ¢popmynam u TPUTOHOMETPUYECKOMY KPYT'y IPOCTEHIIINX
TPUTOHOMETPUUECKHUX YPaBHEHUM.

[IpumeneHne oOLUIMX METOJIOB PELICHMs YpaBHEHUH (IIpUBEIEHUE K
JMHEINHOMY, KBaIpaTHOMY, METOJI Pa3JI0KEHUS HA MHOXKUTEIIH, 3aMEHbI
MIEPEMEHHOI) NP PELIEHUH TPUTOHOMETPUUECKUX YPABHEHUM.
YMeHue oTMedars Ha Kpyre pelieHus MpoCTENIINX
TPUTOHOMETPUUECKHUX HEpaBEHCTB. O3HAaKOMJIEHHUE C IOHITHEM
00paTHBIX TPUTOHOMETPUUYECKUX (QYHKIIUH.

N3yuenune onpenenceHuil apkCUHyca, apKKOCUHYCa, ApKTAHT€HCA YUCIIa,
(bopMynMpoBaHuE UX, U300paKeHUE HAa €IMHUYHON OKPYKHOCTH,
IIPUMEHEHHE [TPU PEIICHUH YPaBHEHUM.

OK 1,0K 2, OK 3, OK 4,
OK 9.

Tema 6. ®yHKINH, HX CBOHCTBA M rPaQUKH.

O3HaKOMJIEHHE C IOHSTHEM NIEPEMEHHOM, TpUMepaMu 3aBUCHMOCTEN
MEX1y IEPEMEHHBIMH.

O3HakoMJIEHHE ¢ IOHSTHEM TpaduKa, OnpeesieHue MPUHAIIEKHOCTH
Touku rpadguky ¢pyHkuuu. Onpenenenue no Gopmyie npocreimeit
3aBHCHMOCTH, BHJa ee rpaduka. Beipaxkenue no gpopmyse ogHon
IIEPEMEHHON Yepe3 IpyTHe.

O3HakoMJIEHHE C olnpeaeNeHueM QyHKINU, (OPMYyJINPOBAHUE €TO.
Haxoxxnenue o0Gnact onpeaeneHus U 00J1IacTH 3HAYeHUH (QYHKIUH.
O3HakoMJIEHHE ¢ TpUMepaMH (PYHKIIMOHAIbHBIX 3aBUCUMOCTEN B
pEaJIbHBIX MPOLECCaX U3 CMEXHBIX IUCLHUILIMH.

O3HakOMJIEHHE C JOKa3aTebHBIMU PaCcCyXJICHUSIMH HEKOTOPBIX
CBOWCTB JIMHEHHOM M KBaapaTUUHOU (YHKUUH, TPOBEACHUE
WCCTIE0OBAHUS JIMHEHHOMW, KYCOYHO-TUHEHHOH, TPOOHO-TMHEHHON 1
KBaJpaTU4HON (PyHKIMIA, mocTpoeHue ux rpaduxos. [locTtpoenue u
yreHue rpadukos pyHkuuit. Mccnenopanue GyHKIUM.

CocraBieHne BUI0B (QYHKIUII 110 TaHHOMY YCJIOBHUIO, PEIIEHUE 3a/1a4
Ha DKCTPEMYM.

Brimonnenue npeobpazopanuit rpaduka Gpynkiun. M3yuenne nonamus
0bpamHoll pyHKYyuu, OTIpeieTICHNEe BUIa U NOCMpOoeHUe 2pagura
0bpammuoll pyHKYUU, HAX0HCOeHUe ee 0bIacmu onpedeierus u oobracmu
3Hauenuti. [lpumeHeHne CBONCTB (QYHKIUI PU HCCIeT0BaHUN
YPaBHEHUN U PEUIEHUH 33]a4 Ha DKCTPEMYM.

OK 1,0K 2, OK 3, OK 4,
OK 9.
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O3HakoOMJICHHUE C TIOHATHEM CIIOKHOU (pyHKIMU. Beraucnenue
3HAa4eHUH (PYHKIUH 110 3HAYCHHUIO apTryMEeHTa.

Omnpenenenre NoJ0KeHUs TOYKU Ha Tpaduke Mo ee KoopAuHATaM U
Ha00O0pOT.

Hcnonws3oBanne cBOMCTB GYHKITUHN SISl CPABHEHUS 3HAYEHUHN CTENeHer
U J1Iorapu(MoB.

IToctpoenue rpauKoB CTENEHHBIX U JOrapuPMUUECKUX PYHKIIMA.

Tema 7. MHoOrorpaHHUKM U Kpyrable Tena

OnurcaHue U XapakTEPUCTHKA Pa3IUYHbIX BUJIOB MHOTOI'PaHHUKOB,
[IEPEYMCIICHUE UX DJIEMEHTOB U CBOUCTB.

N3006paxeHre MHOTOIPaHHUKOB U BBINOJIHEHHE TOCTPOCHUS Ha
M300paKeHUSX U MOJICIISIX MHOTOIPAaHHHUKOB.

Brluucrnenue JIMHEWHBIX 3JIEMEHTOB U YIJI0B B IPOCTPAHCTBEHHBIX
KOH(UTYpanusix, apryMEHTHUPOBAHNE CBOUMX CYXKICHHIA.
XapakTepucTuKa U n300pakeHue CEUCHUS, pa3gepmKu
MHO202PDAHHUKOS, BBIYNCIIEHUE TUIOIAEH TTIOBEPXHOCTEM.
[TocTpoenue mpocTelmmx ceueHuit Kyda, Mpru3Mbl, TUPAMUIBL.
[Ipumenenue (pakToB U CBEACHUN U3 ITAHUMETPHH.

O3HakoMJIEHHE C BUAAMU CUMMETPHUI B IPOCTPAHCTBE,
(dbopMyIIMpOBaHHE OTIPEICIICHUI U CBOWCTB. XapaKTePUCTHKA
CUMMETPHUU TEJ BPALEHUS U MHOTOTPAaHHUKOB.

[IpuMeHeHne CBOKCTB CHMMETPHH IIPU PEIICHUH 3a4a4.
Hcnonb30BaHre mpuoOpEeTEHHBIX 3HAHUH JUTsl HCCTIEIOBAHUS U
MOJICIIMPOBAHUS HECIIOKHBIX 3a7a4.

N306paxkeHre OCHOBHBIX MHOTOI'PAaHHUKOB U BBINIOJIHEHUE PUCYHKOB
10 YCJIOBUSIM 3a/1a4.

O3HakOMJICHHE C BUJaMH TeJl BpalleHus, GopMyIHupoBaHUE UX
ONPEICIICHUHN U CBOWCTB.

@opMyIHpPOBaHHUE TEOPEM O CEYEHHUU 111apa MIOCKOCTBIO U IIIOCKOCTH,
KacaTelbHOMU K cdepe.

XapakTepucTruka U U300pakeHHe Tel BPAIICHUs, UX Pa3BEPTKU,
CCYCHMS.

Pemenue 3a1a4 Ha mOCTpOEHHUE CEUEHUM, BBIYMCIICHHUE JIIH,
paccTosaHuM, yriaoB, miomaaei. [IposeneHne nokazarenbHbIX
paccyXJIeHUM MpHU PEeIIeHUH 3a4au.

[IpuMeHeHne CBOWCTB CHMMETPHH IIPY PELICHNUH 33]a4 Ha Tena
BpallleHUsl, KOMOMHAIIUIO Te.

N300paxeHne OCHOBHBIX KPYTJIBIX TEJ U BBIIOJIHEHNE PUCYHKA 110
ycnoBuio 3agaun. O3HaKOMJICHHE C IOHSITUSIMHU TUIOMIAIA U 00BheMa,
AKCMOMaMHU U CBOMCTBAMU.

Pemenwuie 3a1a4y Ha BRIYHMCICHHUE TUIOMIAACH MIOCKUX QUTYD C
MIPUMEHEHUEM COOTBETCTBYIOIIUX GOPMYI U (PAKTOB U3 INITAHUMETPHUU.
M3yuenne TeopeM O BHIYUCICHUH 00bEMOB ITPOCTPAHCTBEHHBIX TET,
pelieHre 3aj1a4 Ha IpuMeHeHue GopMyJT BEIYUCIEHUS] 00bEMOB.
Nzydenne hopmy 11t BBIYUCIEHUS TUIOIIA IeH TOBEPXHOCTEH
MHOT'OTPAaHHUKOB U TEJ BPAILECHUSA.

O3HaKoMJICHHE C METOJIOM BBIYUCIICHHSI IIJIOIIA TN TIOBEPXHOCTH CHEPHI.
Pemenue 3aga4 Ha BBIYKMCIIEHUE TUIONIAJEH TOBEPXHOCTH
MIPOCTPAHCTBEHHBIX TEIL.

OK 1,0K 2, OK 3, OK 4,
OK 9.

Tema 8. Hauaia MmaTreMaTH4yecKoro aHajamn3a
O3HaKOMIJIEHHE C TOHITHEM YHCIOBOH ITOCIEI0BATENLHOCTH,
croco0aMu ee 3aaHusl, BEIYUCIICHUSIMU €€ YWICHOB.
Os3HakomaeHue ¢ nousamuem npeoeia nocied08amerbHOCIU.

OK 1, OK 2, OK 3, OK 4,
OK 9.
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O3HaKOMJIEHHE C BBIUMCICHUEM CyMMbI OECKOHEYHOTO YHCIOBOTO psiaa
Ha MPUMEpPE BBIYUCIICHUSI CYMMBI OECKOHEUHO yOBIBAOIICH
reOMETPUUYECKOM MPOTrPeCcCUu.

Pemenue 3aiau Ha npuMeHeHue GOpMyITbl CyMMbI OECKOHEYHO
yObIBatoleil reoMmeTpuieckoii mporpeccuu. O3HaKOMIIEHUE C MTOHSATHEM
IIPOU3BOJHOM.

N3ydenue u popMynnpoBaHHe €€ MEXaHUYECKOTO U TEOMETPUUECKOTO
CMBICIIA, U3YYECHHUE aliTOPUTMA BHIYMCIICHUS TIPOU3BOIHON HA IPUMEpE
BBIYHCJICHUS] MTHOBEHHON CKOPOCTH U YIJII0BOTr0 KO3 duiueHTa
KacaTeJIbHOM.

CocraBiieHne ypaBHEHUS KacaTelIbHOM B 00I1IeM BU/IE.

YcBoenue npaBmwi qudGepeHIIMPOBAHS, TAOIUIIBI TPOU3BOIHBIX
AJIEMEHTApHBIX (PYHKLIMHA, TpUMeHeHue A AU hepeHInpoBaHus
(GyHKIUH, COCTaBICHHUS ypaBHEHHS KacaTeIbHOM.

N3yuenune TeopeM 0 CBSA3U CBONCTB (DYHKIIMH M IIPOU3BOTHOM,
(bopMyIHpOBKa HX.

[IpoBeneHue ¢ MOMOIIBIO TPOU3BOTHON HCCIEIOBAaHUS (DYHKIIHH,
3alaHHOoU (hopMyIIOii.

YcTaHoBNIEHUE CBSI3U CBOMCTB (DYHKIIMU U MPOU3BOAHOM MO UX
rpadukam.

[TpumeneHne MpOU3BOTHOMN I PEIlIeHus 3a]1a4 Ha HaX0XK/ICHUE
HanOOJIBIIEr0, HANMEHBIIIETO 3HAYCHHSI U HA HAXOXKJCHHE IKCTPEMyMa.

Tema 9. UnTerpas u ero npuMeHeHue

O3HakoMJICHHE C MIOHATUEM MHTETpasia U MepBOOOPa3HOM.
N3ydenue mpaBuiia BEIYUCICHHS IEPBOOOPA3HOIN U TEOPEMBI
Hprorona—IJleitOHuna.

Pemenue 3a1a4 Ha cBA3b MEPBOOOPA3HON U €€ MPOU3BOAHOM,
BBIYUCIICHHUE NTEPBOOOPA3HOI IS JAHHOM ()YHKIIHH.
Pemienue 3a1a4 Ha IpUMEHEHUE UHTETpaja Ul BEIUUCIICHUS
(bu3MYECKUX BEJIWYUH U IUIOUIA/IEH.

OK 1,0K 2, OK 3, OK 4,
OK 9.

Tema 10. JJIEMEHTHI KOMONHATOPHKH

N3yuenue npaBmia KOMOMHATOPUKYU U IPUMEHEHHE MTPU PELICHUN
KOMOWHATOPHBIX 33/1a4.

Pemennie KoOMOMHATOPHBIX 33/1a4 METOJOM ITepedopa U Mo MpaBUILy
YMHOKEHHUS.

O3HaKOMJIEHHE C TOHSITUAMU KOMOMHATOPUKU: pa3MEILEHUSIMH,
COYETaHUSIMH, IEPECTAHOBKAMH U (HPOpMYTaMHU JJIs UX BEIYUCICHHUS.
OObscHeHne U TpuMeHeHne GopMyIT JUIsl BBIYUCIICHUS pa3MeIleHNH,
MEePECTAHOBOK U COYETAHUI MPH PeLICHUHN 3ajay.

O3zHakomienue ¢ 6uaHoMoMm HeroToHa U TpeyronsHukoM Ilackans.
Perienue npakTHUecKuX 3ajjayu ¢ UCHOIb30BAHUEM MOHATHH U MpaBUIl
KOMOMHATOPHKH.

OK 1,0K 2, OK 3, OK 4,
OK 9.

Tema 11. DileMeHTBI TeOpHH BEPOATHOCTEH. DIeMEHTHI
MaTEeMATHYeCKOH CTATUCTHKH

N3yuyenune Ki1acCU4ecKoro ONpeAesIeHNst BEpOSTHOCTH, CBOMCTB
BEPOSITHOCTH, TEOPEMBI O CYMME BEPOSTHOCTEN.

PaccMmoTrpenue npumMepoB BBIYUCIICHUS BEpOSITHOCTEN. Pelenne 3anau
Ha BBIYUCIIEHHUE BEPOATHOCTENW COOBITHI

O3HaKOMJIEHHE € IPECTABICHUEM YHCIOBBIX TaHHBIX U UX
XapaKTEPUCTUKAMH.

Pemenue npakTruueckux 3ajad Ha 00pabOTKY YMCIOBBIX TAHHBIX,
BBIUHCIICHHE UX XapaKTEPUCTHK.

OK 1,0K 2, OK 3, OK 4,
OK 9.

Tema 12. YpaBHeHHsI M HEPABEHCTBA

OK 1,0K 2, OK 3, OK 4,
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O3HakoMJIEHUE € TPOCTEUIIMMH CBEICHUSIMHA O KOPHSIX
anreOpandecKnx ypaBHEHUH, MOHATUSMH UCCIIECIOBAaHUS YPaBHEHUH U
CHUCTEM ypaBHEHUI.

N3ydeHue Teopun paBHOCWIBHOCTH YPAaBHEHUN U €€ IPUMEHEHMSL.
IToBTOpEHME 3anMCH PEIICHUS CTaHAAPTHBIX YPABHEHUM, TPUEMOB
npeoOpa3oBaHusl YpaBHEHUH IS CBEACHUS K CTAHJAPTHOMY
ypaBHEHHIO. Pemmenne panuoHanbHbIX, UPPALMOHAIBHBIX,
[I0KA3aTeIbHBIX U TPUTOHOMETPUUYECKUX YPABHEHUM U CUCTEM.
Hcnonb3oBanue cBOMCTB U Irpa@uKoB (QYHKIMH IJ1s perieHus
ypaBHeHUN. [I0BTOpeHNE OCHOBHBIX IPUEMOB PEILICHUS CUCTEM.
Perienue ypaBHeHMi ¢ IpUMEHEHNEM BCEX NPUEMOB (Pa3jIoKeHUs Ha
MHO>KUTEJH, BBEJICHUSI HOBBIX HEU3BECTHBIX, [10/ICTAHOBKH,
rpauIecKoro METo/1a).

Pemenue cucreM ypaBHEHUI ¢ IPUMEHEHUEM Pa3IMUHBIX CIIOCOOOB.
O3HakoMJIeHHE C OOLIMMH BOIIPOCAMU PEIIEHUS] HEPABEHCTB U
HCII0JIb30BaHNE CBOMCTB U IpauKoB (PyHKLUI IIpU peLLIEeHUU
HEPABEHCTB.

Pemenuie HepaBeHCTB U CUCTEM HEPABEHCTB C IPUMEHEHUEM
pa3IUYHbIX CLIOCOOOB.

[IpumeneHne MaTeEMaTUYECKUX METOJOB JUIsl pELICHUS

COZIep KaTeNIbHBIX 33124 U3 pa3IMYHbIX 001acTeil HAyKH U MPAKTUKU.
WHTepnpeTupoBaHue pe3ysbTaToB C YUETOM pealbHbIX OrPaHUYEHHH.

OK 9.
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5. YCJI0OBUA PEAIMBALIMU ITPOI'PAMMBI YYHEBHOTI'O ITPEIMETA

TpeGoBaHus K MUHUMAJIbHOMY MaTEePHAJIbHO-TEXHHYECKOMY O0ecredeHn 0

Peanuzammst mporpamMmbl TipeaMeTa TpeOyeT Haaudusd ydeOHOro KaOuHeTa
MareMaTHKH.

O6opynoBanue yueOHOro KabUHeTa:

— pabouure MecTa yyaluxcs;

— pabouee MeCTO MpernoaBaTess.

Texaudeckue cpeacTra 00yIeHU:

— MHTEPAKTUBHBIN KOMILICKC;

— mporpaMMHOe obOecriedueHre o0mero u mpodecCHoHaTLHOTO Ha3HAYCHNS

— KOMIUIEKT y4eOHO-METOIMYECKON TOKYMEHTAIINH;
METOIMYECKHE TTOCOOMUS.

NudopmannonHoe odecniedyeHne 00y4eHus

OcHOBHbIE HCTOYHUKH

Jlna mpenogaBarenen

1. Aranacsun JI.C., byry3oB B.®., Kagomiies C.b. u apyrueMarematuka: anredpa u
Hayaja MaTeMaTH4eCKOro aHaiu3a, reomeTpus. ['eomeTpusi AKIIMOHEPHOE OOIIECTBO
«3narensctBo «IIpocBemenue»

2. T'yceB B.A., Pyoun A.I'. MaTematuka: aireOpa 1 Hayajla MaTeMaTUYeCKOro aHaln3a,
reomeTpus. ['eomeTpust OOIIECTBO ¢ OTpaHUUYCHHOU OTBETCTBEHHOCTHhIO «BAJIACC)

3. Komsarun FO.M., TkauéBa M.B., ®énoposa H.E. u npyrue Maremaruka: anredpa u
HayaJla MaTeMaTUYeCKOro aHajiu3a, reoMeTpus. Anredpa u Hauajga MaTeMaTHIECKOTO
aHanu3a AkmuonepHoe o6mecTBo «M3narensctBo «IIpocBemieHuey

JIns cTyneHToB

1. Amumos II.A., Konsrun FO.M., Tkauéa M.B. u qpyrueMarematuka: anredpa u
Hayaja MaTeMaTHYeCKOro aHajin3a, reoMeTpus. Anredpa U Hayajla MaTeMaTUYECKOro
aHaim3a AO «M3parenscTBO [IpocBenienne»

2. Mypasun I'.K., Mypasuna O.B. Matemarnka: anrebpa v Hayajia MaTeMaTHIECKOTO
aHanu3a, reomeTpus. Anredpa n Hayana maremarnueckoro ananuza OO0 «IPODA;
AO «M3narensctBo [IpocBenienre»

3. Iapeirun U.®d.MaTtemaTtuka: anrebpa 1 Hayajla MATEeMaTUYECKOTO aHaJN3a,
reometpusi. ['eometpust OO0 «IPODPA»; AO «M3natenscTBO [IpocBemenuney

I[OHO.]'IHI/ITGJILHLIC HCTOYHUKH

Jlns nmpenonasarenein
1. Mopakosuu A.I'., CmupnoBa .M. Maremaruka: anreOpa 1 Hauajga MaTeMaTHYECKOTO
aHanuza, reometpus OOIIECTBO C OrpaHUYEHHON OTBETCTBEHHOCThIO «MOL]
Muemo3uHa»
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10.
11.

CwmupnoB B.A., CmupnoBa 1.M. Matemaruka: anredpa 1 Hauajga MaTeMaTHIECKOTo
aHanm3a, reoMetpus. ['eomerpus OOIIECTBO C OTPaHUYCHHON OTBETCTBEHHOCTHIO
«OI1 Muemo3uHa»

http://mathserfer.com/theory.php?tema=matan - Hauana maTreMaTH4eCKOro aHajIu3a
http://www.e-biblio.ru/xbook/new/xbook311/book/index/index.html?go=part-
006*page.htm - YpaBHeHus 1 HepaBEHCTBA
https://yourtutor.info/pemenue-3anad-c3-er3-mo-MaTeMaTUKE-MIOK - TMOKa3aTeIbHBIC
YpaBHEHUS U HEPABEHCTBA MTPUMEPHI PEIICHUS
https://yourtutor.info/penenue-3agau-c3-er3-no-MaTeMaTHKE-JIOT - JorapudMuyecKkue
YpaBHEHUS U HEPABEHCTBA MTPUMEPHI PEIICHUS

http://ya-znau.ru/znaniya/zn/77 - TpuroHOMeTpHYECKHE YypaBHEHHS W HEPaBEHCTBA
IPUMEPHI PEIICHUS

JIns cTtyieHToB
AnexcannpoB A.Jl., Bepuep A.JL., Peokuk B.W. MaTtemaTuka: anrebpa u Havasia
MaTeMaTHUYECKOro aHalln3a, reoMeTpus. ['eomeTpus AKIIMOHEpPHOE OOIIECTBO
«3narensctBo «IIpocsemienue»
[ToropenoB A.B. MaTemaruka: anredpa v Hadyajla MAaTEMaTHUYECKOT0 aHaJIu3a,
reometpus. ['eomerpusi AkimonepHoe oomiectBo «M3marensctBo «lIpocBemenne»

http://gnesin-phys.narod.ru/math/PM_lectl.pdf - Ywucma. Kopuu.  Crenenu.
Jlorapugmsl
http://www.mathprofi.ru/zadachi_s_pryamoi_i_ploskostju.html -  TIpsimeie  wu

IINIOCKOCTH B IMTPOCTPAHCTBEC IPUMCPHBI 3a1a4
http://www.mathematics.ru/courses/stereometry/content/chapter9/section/paragraph1/t
heory.html#.WLPWugChpHW - koopauHaThl ¥ BEKTOPBI B IPOCTPAHCTBE
http://www.mathematics.ru/courses/algebra/content/chapter2/section4/paragraphl1/theo
ry.html#. WLPXHaChpHw - OcHOBBI TpUTOHOMETPUH
http://www.5egena5.ru/grafiki-funkzii.html - ®yuxiuu u rpaduku
https://videouroki.net/razrabotki/mnogogranniki-i-kruglye-tela.html - Muororpanauku
U KpYyTJIbIC TE€IIa

http://www.webmath.ru/poleznoe/formules 9 0.php - MuTterpan u ero npuMeHeHue
http://www.mathelp.spb.ru/book2/tv3.htm - DnemeHTE KOMOMHATOPUKH
http://www.studfiles.ru/preview/5016762/ - DJeMeHTBI TEOPUU BEPOSTHOCTEH WU
MaTEMAaTUUECKOU CTaTUCTUKU
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http://mathserfer.com/theory.php?tema=matan
http://www.e-biblio.ru/xbook/new/xbook311/book/index/index.html?go=part-006*page.htm
http://www.e-biblio.ru/xbook/new/xbook311/book/index/index.html?go=part-006*page.htm
https://yourtutor.info/решение-задач-с3-егэ-по-математике-пок
https://yourtutor.info/решение-задач-с3-егэ-по-математике-лог
http://ya-znau.ru/znaniya/zn/77
http://gnesin-phys.narod.ru/math/PM_lect1.pdf
http://www.mathprofi.ru/zadachi_s_pryamoi_i_ploskostju.html
http://www.mathematics.ru/courses/stereometry/content/chapter9/section/paragraph1/theory.html#.WLPWuqChpHw
http://www.mathematics.ru/courses/stereometry/content/chapter9/section/paragraph1/theory.html#.WLPWuqChpHw
http://www.mathematics.ru/courses/algebra/content/chapter2/section4/paragraph1/theory.html#.WLPXHaChpHw
http://www.mathematics.ru/courses/algebra/content/chapter2/section4/paragraph1/theory.html#.WLPXHaChpHw
http://www.5egena5.ru/grafiki-funkzii.html
https://videouroki.net/razrabotki/mnogogranniki-i-kruglye-tela.html
http://www.webmath.ru/poleznoe/formules_9_0.php
http://www.mathelp.spb.ru/book2/tv3.htm
http://www.studfiles.ru/preview/5016762/
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