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1. HIOACHUMTEJIBHAS 3AIIMCKA

Pabouass mporpamma aucummuiiHbl «MaTemaTuka» MpeAHa3HayeHa Jisd
m3ydyenuss B MupycrpumansHom  umHctutyte  (CIIO),  peanusyroniero
o0pa3oBaTeNpHyI0 MpPOTpaMMy CpenHero oOmero oOpa3oBaHHMs B Ipeienax
ocBoeHMsi oOpazoBarenbHOl mporpammbl CIIO Ha 06a3ze OCHOBHOTO 0OIIIETO
oOpa3oBaHus NPU peasin3alii MPOrpaMM CIECIHAINCTOB CPEAHETO 3BEHA.

[Iporpamma pazpaborana Ha ocHoBe TpeOoBanuii ®I'OC cpeanero obiero
o0pa3oBaHus, MPEABABISIEMBIX K CTPYKTYpe, COACpPKaHUIO U pe3ysbTaram
OCBOCHUS JUCLHUIUIMHBI «MareMaTtnka», ¢ Y4YEeTOM IPUMEPHOW OCHOBHOM
oOpa3oBaTenbHON MPOTPaMMBI CPEIHEro 00Imero o0pa3oBaHUsA, OJ0OPECHHOMN
OYMO o obmemy o6pazoBanuio (mpoTokosi oT 28.06.2016 Ne 2/16-3).

Conepxanue  paboueil  mporpaMmbl  JUCHMIUIMHBL  «MaTeMaTuka»
HaIIPaBJICHO HA JOCTHKECHUE CIEAYIOIINX LIEJIEH:

* oOecrieueHre CHOPMUPOBAHHOCTH TIPEACTABICHUNA O COLUAIIBHBIX,
KYJIbTYPHBIX U UCTOPUUYECKHUX (DAKTOpaxX CTAHOBIICHUS MATEMATHUKHU;

* oOecnieueHre CHOPMUPOBAHHOCTHU JIOTHYECKOTO, aITOPUTMHUUECKOTO U
MaTEeMaTHUECKOTO MBIIUICHHUS;

* obOecrieueHre CHOPMUPOBAHHOCTH YMEHMH MPUMEHSTH MOJIYYEHHbIE
3HAHWS TIPU PEIICHUHU PAa3INYHBIX 33/1a4;

* obOecrieyeHre CPOPMHUPOBAHHOCTU NPEJCTABICHUNA O MaTeMAaTHUKE Kak
4acTU  OOIIEUYENIOBEYECKON  KyJIbTYypbl, YHHMBEPCAaJIbHOM SI3bIKE€ HAyKH,
MO3BOJISIOIIEM OMUCHIBATh U U3y4aTh PEalbHbIE MIPOLIECCHI U SIBJICHUS.

MecTo  JOUCHMIUTMHBI B CTPYKType 00pa30BaTeIbHOW  IMPOrpaMMBI:
JUCIUTIINHA OTHOCHUTCS K podeccuoHaAIBHBIM JTUCIUTLINHAM
00111e00pa30BaTeIbHOM IMOJTOTOBKU

Kosmm4yecTBo 4acoB Ha 0CBOCHHUE MPOrPAMMBbI IMCUMIINHBI:
MaKCHUMaJIbHOW y4eOHOM Harpy3ku oOyuatrorierocst 252 4acoB, B TOM YHUCJIE:
JJIS OYHOM (pOpMBI O0yUECHUA:

00s3aTeNbHON ayAUTOPHOM yueOHOM Harpy3ku oOyyvatouierocs 234 4acos;
KOHCyJbTalMu 12 4acos;

IPOMEKYTOUYHAs aTTecTanus 6 4acos.



2. TPEBOBAHMUSA K PE3YJIIBbTATAM OCBOEHMUS 110
JAUCHUIIVIMHE «<MATEMATHUKA»

B pamkax ocBoeHMs ~coaep)KaHMA ~JAMCHUIUIMHBI  «MaTtemarukay,
o0ecrneunBaeTcs JOCTUKEHHE 00YUIaIOIUMUCS CIEIYIONINX Pe3yIbTaTOB:
* JMYHOCTHBIX:

- c(OpMHUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOUIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HayKd M OOIECTBEHHOW MPAKTHKH, OCHOBAHHOTO HA JHAJIOTe
KyJbTYp, @ TAK)KE Pa3TUYHBIX POPM OOILIECTBEHHOTO CO3HAHUS, OCO3HAHHUE CBOETO
MECTa B MOJHUKYJIBTYPHOM MHUDE;

- cOpMHUpPOBAHHOCTH OCHOB  CaMOPa3BUTHS W  CaMOBOCHHUTAHHUS B
COOTBETCTBUM C OOIICUETOBEYECKMMHU LIEHHOCTSIMU W HJealaMHu TPa)IaHCKOTO
o0IIecTBa; TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSTEIbHOM, TBOPUYECKOW U
OTBETCTBEHHOM NI TEILHOCTH;

- HaBBIKM COTPYAHMYECTBA CO CBEPCTHHUKAMHM, JIE€TbMHU MJAJIIETO BO3pacTa,
B3pOCIILIMM B~ 00pa3oBareibHOM,  OOILIECTBEHHO  MOJIE3HOW,  ydeOHo-
UCCIIEIOBATENbCKOM, IPOEKTHOM U IPYTUX BUIAX JAESITEIbHOCTH;

- HPABCTBEHHOE CO3HAHWE W  TOBEJCHHE Ha  OCHOBE  YCBOCHHS
0O0I11eYEeI0BEYECKUX LIEHHOCTEH;

- TOTOBHOCTH M  CIOCOOHOCTh K  0Opa3oBaHHUIO, B TOM  YHUCIE
caM000pa30BaHUI0, Ha TPOTSDKEHWH BCEH JKU3HU; CO3HATEIHHOE OTHOIICHHE K
HEMPEPHIBHOMY OOpa30BaHUIO KaK YCIOBHIO YCHEHIHONW NpoQecCHOHANbHOU U
OOIIECTBECHHOMU JICATCIIFHOCTH;

- OCO3HaHHBIA BBHIOOp Oyaymiel mpodeccuu W BO3MOXKHOCTEH pean3aluu
COOCTBEHHBIX  JKM3HEHHBIX IUUIAaHOB; OTHOIIEHHE K MpodeccHOHaIbHOM
JESTEIIbHOCTH KaK BO3MOXKHOCTH Y4acTHs B PEIICHUU JMYHBIX, OOIIECTBEHHBIX,
roCyAapCTBEHHBIX, OOIIEHAIMOHAJIBHBIX MPOOJIEM;

* MeETaNnpeaMETHbIX:

- YMEHHE CaMOCTOSATEIbHO OMPENeIsITh LENHU ACATEIbHOCTH U COCTaBIIATH
IUTAaHBl  ACSITENFHOCTH; CaMOCTOSATEIBHO OCYIIECTBIATh, KOHTPOJIUPOBATH U
KOPPEKTUPOBATh JEATEIHHOCTh; HCIIONB30BaTh BCE BO3MOXKHBIE PECYPCHI s
JOCTHKEHHSI TIOCTABICHHBIX IIeJIed W pealn3aluy IUIAHOB JCSTENIbHOCTH;
BBIOHMpATh YCIEIIHBIE CTPATETUH B PA3IUYHBIX CUTYAITHIX;

- YMEHHE TPOAYKTHBHO OOIIATbcd W B3aUMOJACHMCTBOBAaTH B IIpoOIECCEe
COBMECTHOH  NI€ATENbHOCTH, YYHUTHIBATh TMO3UIHUUA JAPYTUX  YYaCTHHUKOB
nesATeabHOCTH, (D (PEKTUBHO pa3peiaTb KOH(DIUKTHL;

- BJIaJICHUE HaBBIKAMHU I[O3HABATEJIbHOM, Y4eOHO-HCCIENOBATEIbCKON U
IPOEKTHON JesITeNbHOCTH, HaBBIKAMU pa3pelIeHHs] MpoOsieM; CHOCOOHOCTh U
TOTOBHOCTB K CAMOCTOSITEIBHOMY MTOMCKY METO/IOB PEILICHUS! MPaKTHUECKUX 3ajad,
MPUMEHEHHUIO Pa3IMYHbIX METOIOB MIO3HAHNUS;

- TOTOBHOCTh U CIIOCOOHOCTh K CaMOCTOSITEIHHOW HWH(POPMAIIMOHHO-
MO3HABATEJIbHON JEeSATeNIbHOCTH, BJIaJICHUE HABbIKAMHU IMOJyUYE€HUS HEOOXOAUMOM
uH(GOpMaIMU U3 CIOBapell pa3HbIX TUIIOB, YMEHUE OPUEHTHPOBATHCS B PA3TUYHBIX
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UCTOYHMKAX HH(MOpMAIMKM, KPUTUYCCKH OIICHUBATh W HWHTEPIPETHPOBATH
UH(POPMAITHIO, TIOYyJaeMYI0 U3 Pa3IMIHBIX HCTOYHHUKOB;

- YMEHHE HUCIOJIb30BaTh CPEACTBA UHPOPMAIMOHHBIX ¥ KOMMYHHUKAIITMOHHBIX
texHosoruit (nanee - MKT) B pelieHMHM KOTHUTHUBHBIX, KOMMYHHKATHBHBIX H
OpPraHU3aIMOHHBIX 337a4 C COOJIOJICHUEM TpPEeOOBAHUN SPrOHOMHMKH, TEXHUKH
0€30IaCHOCTH, THUTHEHBI, PECypCOCOCPEKECHHUsS, MPABOBBIX M ITUYCCKHX HOPM,
HOPM MH(POPMAITMOHHOM 0€301TaCHOCTH;

- YMEHHE OIpEIeNATh Ha3HaueHHEe W (YHKIUH pPa3IMYHBIX COLUATBHBIX
UHCTUTYTOB,

- yYMEHHE  CaMOCTOSITCIIbHO  OICHWBaTh W NPUHUMATh  PEIICHUS,
OIPE/CIISAIONINE CTPATETHIO TOBEJCHHUS, C YYETOM TPakKIAHCKUX U
HPAaBCTBCHHBIX IEHHOCTEH;

- BJIQJICHUC SI3IKOBBIMH CPEJICTBAMH - YMEHHE SICHO, JIOTHYHO M TOYHO

U3JIaraTh CBOIO TOUKY 3PCHUS, UCTIOIH30BaTh aJICKBAaTHBIC 3BIKOBBIC CPEJICTBA;

- BJIaJICHUE HaBBIKAMH I[IO3HABaTEIbHONW pediekcud Kak  OCO3HAHWS
COBEpIIIACMBIX JEHCTBHUH H MBICIUTENBHBIX IPOIECCOB, HMX pPE3yJIbTaTOB U
OCHOBAaHUH, TPaHUI] CBOETO 3HAHMUS W HE3HAHUS, HOBBIX TO3HABATEIHHBIX 3a7a4 U
CPEICTB MX JOCTHKCHHSI.

* IpPeIAMETHBIX:

- c(hOpMHUPOBAHHOCTD MPEACTABICHUN O HEOOXOJIMMOCTH JOKA3aTEeIbCTB MPHU
000CHOBaHUHU MaTEMAaTUYECKUX YTBEPKJICHUN U POJIM aKCHOMATHUKHU B TIPOBEJICHUN
JIETYKTUBHBIX PACCYKICHU;

- ¢(hOpMHUPOBAHHOCTH TOHATHITHOTO armapara o0 OCHOBHBIM pasjiejaM Kypca
MaTeMaTWKH; 3HAHWM OCHOBHBIX TeopeM, (GOpMyJ U yMEHHS WX MPUMEHSITh;
YMEHUS JTOKa3blBaTh TEOPEMbl M HAXOJUTh HECTAaHJAPTHHIE CIOCOOBI peIIeHUs
3a1ad4;

- c(popMHUpPOBAHHOCTHL ~ YMEHUN  MOJCIUPOBATH  pealibHble  CHUTYyalluu,
MCCIIEIOBATH IIOCTPOCHHBIE MOJIEIIA, UHTEPIIPETUPOBATH MTOJTYYEHHBIN PE3YJIbTAT;

- c(hOpMHUPOBAHHOCTH MPEICTABICHUM 00 OCHOBHBIX MIOHSATHUSX
MAaTEMATHYECKOTO aHalin3a U UX CBOMCTBAX, BIAJCHUE YMEHUEM XapaKTEPU30BATh
noBeJieHHe (DYHKIUNA, HMCIOJIb30BAHUE TOJTYUYCHHBIX 3HAHUM JJIsI OMUCAHUS U
aHaJIN3a PeAIbHBIX 3aBUCUMOCTEN;

- BJIQJICHUE YMEHUSIMHU COCTABJICHHS BEPOSTHOCTHBIX MOJEJEHU IO YCIIOBHIO
3a/1aud M BBIYMCIICHUSI BEPOATHOCTH HACTYIUICHUS COOBITHI, B TOM 4YHUCJE C
npuMeHeHueM (GopmMys  KOMOMHATOPUKH UM OCHOBHBIX TEOpPEM  TEOPUH
BEPOSITHOCTEH; UCCIIEIOBAHUS CIIYYalHBIX BEJIMYMH MO UX PACIPEACICHUIO.



3. TEMATUYECKHWHUMH IIJIAH U COAEPKAHUE PABOYEN

IMPOI'PAMMBI JUCHUIIJIMHBI «MATEMATHUKA»

Makcu Koncyiib-
Ne ManpHa | KOJMYECTBO ayIMTOPHBIX | Tanuu/mpo
/i 1 4acoB Me-
HaumeHnoBaHue pa3ziesnoB U TeM
Harpys- KyTOUHAs
Ka Teopet. | IIpakT. | arrecra-
CTyZeH- | Bcero | oOyue- 3aHs- st
TOB HUE THUS
1 cemecTp
1 BBenenune 2 2 2
2 | Pa3BuTHE NOHATHS 0 YHC]IE 10 10 8 2
1.Ilenbie u panuuoOHaIbHbIE yuCIna.
HevictBurensupie  uucna.  [IpubnmxeHHbie 5 5
BBIYHCIICHHUS. Tpubnuosicennoe 3HAYeHue 2
BEUYUHBL U NOSPEUHOCIU NPUOIUICEHUU.
2. Komnnexcuovie yucna. 2 2 2
3. Komnnexcuole yucna. 2 2 2
4 Ilpaktrueckass pabora Ne 1 «llonarue 5 5 2
MHOYECTB YHCEID»
BxoaH0i1 KOHTPOJIH 2 2 2
3 | ®yHKIUH, X CBOICTBA U rpaguKH. 10 10 6 4
1. Oynkuuu. ['papuku  pyskuun. CpoiicTBa 5 9
(GYHKIHH.
2.06patubie pyHKIMH. Ob1acmeb onpedeneHus:
u obnacmv 3HAYeHUU O0OpamHOU QYHKYUU. 5 5 5
I'pagpuk  obpatHoit  QyHkuuu.  CroxHas
byHKIUS (KOMIIO3UIINSA)
3. Ilpaktrueckas padora Ne 2 «DyHKIIHN» 2
4. IIpeoOpaszoBanue rpaduxkoB QyHKIHH. 2
5. IIpakTrueckas pabora Ne 3 5 5 2
«IIpeoOpazoBanus rpauKOB»
4 | OcHOBBI TPHTOHOMETPHH. 32 32 20 12
l.Pagnannas wmepa yria. BpamarenbsHoe 5 5 2
JIBIDKEHHE.
2. CuHyC, KOCHMHYC, TAaHI'€HC M KOTAaHI€HC
yucia.  OCHOBHBIE  TPUTOHOMETPUYECKHE 2 2 2
TOX/IECTBA,
3. [TpaxkTrueckas paborta Ne 4
«Tpuronomerpuueckue (GYHKIHUU YHCIOBOTO 2 2 2
apryMeHTa»
4. ®opmynsl npuseneHus. CHHYC, KOCHHYC U
TaHTEHC CYMMBI M Pa3HOCTH JIByX yriioB. CHHYC 5 5 9
U KOCHHYC JBOWHOro yruna. @opmynvl
NOJOBUHHO20 Y21d.
3. IIpakTueckas pabota Ne 5
«Tpuronomerpuueckre (QyHKIUU CYMMBI H 2 2 2
Pa3HOCTH JIBYX YIJIOB»
6.IIpeobpazoBanus CYMMBI 2 2 2




TPUTOHOMETPUUECKUX byHKIMI B
MPOU3BEICHUE U TMPOU3BENEHUS B CyMMY.
Buipasicenue mpuconomempuyeckux QyHKyui
yepe3 MaH2eHC NON0BUHHO20 ap2yMeHmd.

7. llpaktmueckass pabora Ne 6 «OcHOBHbIE

2 2
(opMyJIbI TPUTOHOMETPHID)
8.I1peobpazoBanus MPOCTEHTIINX 5 9 5
TPUTOHOMETPUUYECKHX BBIPAKCHUH.
9. IlpeoOpa3oBaHusl  TPUTOHOMETPHUYECKUX 9 9 9
BBIPa)KEHUI.
10. [IpakTuyeckas pabota Ne 7
«IIpeobpazoBanus MPOCTEUIIINX 2 2
TPUTOHOMETPHUYECKUX BBIPAKECHUID)
11. [TpakTrueckas pabora No 8 5 5
«Tpuronomerpuueckue QyHKIIIY.
12.00paTHbIE TPUTOHOMETPUUECKHE (YHKIUH. 2 5 9
ApKCHHYC, apKKOCHHYC, apKTaHT'€HC YHCIIa.
13. [Ipocreiimue TPUTOHOMETPUUECKUE 2 2 2
YpaBHEHHSL.
14.Metoasl pelieHHs TPUTOHOMETPUUYECKUX 5 5 2
YpaBHEHUH.
15. Pemenne TPUTOHOMETPHUYECKUX
YPaBHEHUU. 5 5 5
Ipocmeriwue mpuzoHomempuiecKue
HepaseHcmaa.
16.IIpakTiueckass pabora Ne9 «IIpocreiimme 5 5
TPUTOHOMETPUUYECKHE YPaBHEHUS»
IIpsiMble ¥ MJIOCKOCTH B MPOCTPAHCTBE. 20 20 14
1.AKCHOMBI CTEPEOMETPUH 2 2 2
2. IlapamnenpHOCTb NPSAMBIX U IIJIOCKOCTEN 2 2 2
3. ITapamienpHOCTD MPSAMBIX U MIJIOCKOCTEN 2 2 2
4.IIpaxTrueckas padota Ne 10 5 5
«[TapayuiebHOCTh MPSIMBIX U TIOCKOCTEH»
3. Hepl}eHﬂHKyHﬂpHOCTB MPSAMBIX U 5 5 5
IUIOCKOCTEH.
6. IlepneHIUKyIAp U HAKJIOHHAs. YTOJI MEXIY 5 5 9
PSIMOM U TIOCKOCTBIO.
7. I[ByrpaHHLIﬁv yroia. IlepneHaukyiIspHOCTb 5 5 5
JIBYX TIOCKOCTEH.
8. [TpakTrueckas pabota Ne 11 5 5
«IlepeHANKYISIPHOCTD B IPOCTPAHCTBE»
9. I'eomeTrpuueckue npeodpa3oBaHus 5 5 9
IPOCTPAHCTBA.
10. INpaktrgeckas padora Ne 12 5 5
«[IpsiMble U TJIOCKOCTH B MPOCTPAHCTBE»
KoopanHaTtel 1 BEeKTOpBI. 12 12
1.BexTopsl B IPOCTPAHCTBE. 2 2 2
2. BekTopsl B MPOCTPAHCTBE. 2 2 2
3. Ilpaktuueckass pabora Ne 13 «Bekrops B 5 5

IMPOCTPAHCTBE»




4.MeToJ1 KOOPJIMHAT B MPOCTPAHCTBE. 2 2 2

5. Meroa KoopAauHAT B IPOCTPAHCTRBE. 2 2 2

6. Ilpaktuueckas padora Ne 14 «KoopauHaTs 5 5 2

BEKTOPa»

KopHu, cTenenu u jorapumsl. 16 16 14 2

1.Kopuu wu crenenn. KopHu HaTypalibHOU 5 5 2

CTETICHU M3 YHMCJIAa M UX CBOWMCTBA.

2. CremneHu ¢ palMOHAIBHBIMH MOKA3aTEIsIMHU,

ux cBoictBa. CTeneHu ¢ JAEUCTBUTEIHHBIMHU 5 5 2

nokazarensimu.  Ceolicmeéa  cmeneHu ¢

oelicmeumenbHblM NoKa3ameiem.

3. Crenennast pyHKUUs 2

4.TIpeobpazoBaHus panMoHaIbHBIX, 9

UpPPaLMOHATIBHBIX, CTETICHHBIX BBIPAKECHUH.

5.IIpaktuueckas pabora Ne 15 «Kopuu wu 5 5 5

CTETICHU»

6. [TokazatenbHas GyHKUHUS. 2 2 2

7. IlokazaTenbHbIC YPABHEHUSI. 2 2 2

8. Kontponbnas pabota «Htoru 1 cemectpay 2 2 2

Hroro 1 cemecTpa: 102 102 72 30
2 ceMecCTp

Kopuu, crenenn u jiorapupmsl. 20 20 14 6

9. Iloka3aTebHBIC HEPABESHCTBRA. 2 2 2

10. IToka3arenbHbIC HEPABCHCTBA U YPABHCHHMS. 2 2 2

11.ITpakTrueckas pabota Ne 16 5 5 5

«ITokazaTenpHbIe YpaBHEHUSI M HEPABEHCTBA»

11.JIorapudm. IIpaBuna JIEUCTBUN c 5 5 5

norapudmamu. Ilepexod kK HOBOMY OCHOBAHUIO.

12. Jlorapudpmuueckas GyHKIUS. 2 2 2

13. [IpakTuueckas pabdora  Ne 17

«IIpeobpazoBanus ITOKAa3aTeIbHBIX u 2 2 2

JOTapUPMHUECKUX BBIPAKEHUID

14. JlorapupmMuueckue ypaBHEHUs! 2 2

15. Jlorapudmuueckre HepaBeHCTBA 2 2

16. Jlorapudgmuueckue ypaBHEHUs u 5 5 5

HEpaBEHCTBA

17 IlpakTueckas pabota Ne 18

«Jlorapupmuueckue ypaBHEHUS u 2 2 2

HEPaBEHCTBA»

MHOrorpaHHMKH H KPYIJble TeJa 30 30 20 10

1. ITpusma. Ilapannenenunes 2 2 2

2.Ilupamma. 2 2 2

3.Cummerpust B mpoctpaHcTBe. IIpaBuiibHBIE 5 5 9

MHOTOTPaHHHKH.

4. Ilpaktuueckas padora Ne 19 «MHOrorpaHHUKI 2 2 2

5.IunuHIp ¥ KOHYC. 2 2 2

6. lllap u cdepa, ux ceuenus. KacarenpHas 2 2 2




TJIOCKOCTH K cdepe.

7. Tlpaktmueckas pabdora Ne 20 «Kpyrisie

2 2

TEJa
8. Ilonarue o6véMa. OOBEM MTPSIMOYTOJIBLHOTO 5 5 9
napajuiesienune 12, pU3Mbl, HUIHHIPA.
9. Ilpaktmyeckas pab6ora Ne 21 «OOBéM
IPSIMOYTOJIBHOTO MapaljiesienuIeaa, MpUu3Mbl, 2 2
LUJIHH]IPa
10. O0peM nupaMubpl U KOHYCA. 2 2 2
11. Pemenue 3amau 1o Tteme «OO0BEM 5 5 2
OUPaMUJIbI U KOHYCa»
12. TIpakTtnueckass pabora Ne 22 «O0OBEM 5 5
MUPAMUJIBI U KOHYCa»
13. Pemenune 3amad mo teme «O0BEM mapa u 5 5 2
oAb chepbl.y
14. Tlomobume Ten. OTHOmIEHWE IUIOMIAJCH 2 5 2
MOBEPXHOCTEH M 00HEMOB MOIOOHBIX TEJ
15. ITpakTaeckas pabora Ne 23 «M3mepenus B 2 5
TEOMETPHI

9 | Hayajio MaTeMaTH4YeCKOr0 aHAJIM3a 24 24 16
1. [Ipenen mocien0BaTeIbHOCTH. 2 2 2
2. llpenen ¢QyHKIUHM, OCHOBHBIE CBOWMCTBA H 5 5 9
MIPaBHJIa BBIUMCIICHHUSL.
3. Ilpaktuueckas padora Ne 24 «IIpenens» 2 2
4 TloHaTHe TPOUZBOTHOW (QYHKIHH, €€ 5 5 5
reOMETPUUECKUN U DU3UYECKUIN CMBICI.
5. IlpaBuna nuddepenmupoBanus. Tabnwuia 5 5 5
POU3BOJIHBIX.
6. [IpakTrueckas pabora No 25 5 5
«AnddepennppoBanue BoIPAKECHUN»
7. luddepeHunpoBaHre CI0KHBIX PYHKIMH. 2 2 2
8. UccnenoBanue s>neMeHTapHbIX (YHKIMN Ha 5 5 5
MOHOTOHHOCTh M TOYKH IKCTPEMYyMaA.
9. UccnenoBanue >1eMEHTApPHBIX (YHKIHNA Ha
HauOoJblllee M HAUMEHbIEe 3HAUYEHHUE C 2 2 2
MOMOILBIO TPOM3BOTHOM
10. [IpakTnueckas pabora  Ne 26 5 5
«AuddepenipoBanue BoIpaKEHUN»
11. IIpumeHeHue IIPOU3BOJHOU K
WCCIEIOBaHUIO (DPYHKIIMH W TOCTPOEHUIO 2 2 2
rpaduxoB.  [lpouzsoonvie  obpammuol  u
KOMNO3UYUulU hyHKyuu.
12. Ilpaktuueckas padota Ne 27 «IIpumenenue
MPOU3BOJHOW K MCCIEIOBAHUIO (QYHKIUH H 2 2
MOCTPOCHHIO IPaUKOBY

10 | MuTerpan m ero npuMeHeHne 16 16 10
1.IlepBooOpaznas. HeonpeneneHHbIH HHTErpal. 2 2 2
2. CrnocoObsl HaXOXICHHUS HEOMPEICICHHOTO 5 5 5
MHTErpaia
3. Ilpaktuueckas pabora Ne 28 «CrocoObl 5 5

HAaXO0XXACHUA HCONIPEACICHHOI'O MHTCTpaJia»
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4. OmnpenenenHslii  uHTerpasn.  Popmyna

Hgerorona-Jleiioauma. 2 2 2
5. Beruncienus onpeielIeHHOr0 HHTerpaa. 2 2 2
6.IIpaktraeckas padora Ne 29 «Bpraucinenus 5 5
OIPEECIEHHOr0 HHTErpaIa»
7. Pemienue 3a1a4 Ha IPUMEHEHUs] MHTErpajia B 5 5 5
(bU3UKe ¥ reOMETPHH
8.IlpakTuueckas padorta Ne 30 «Pemenue 3amau 5 5
Ha MPUMEHEHUE HHTEeTpaja.»

11 | KomOuHaToOpuKa U CTATHCTHKA 10 10 8
1.OcHOBHBIE TOHATHA KOMOUHATOPUKH. 3a1a4n
Ha I0JICYET YUCJIa pa3MEIICHUH, IEPECTaHOBOK, 2 2 2
COYETaHUM.
2.Pemenne KOMOMHATOPHBIX 3324 2 2 2
3. Ctatuctuieckas 00paboTKa JaHHBIX 2 2 2
4.PemieHue 3amad Ha 1epebOp BapHUAHTOB.
Q®opmyna OunoMa HeroTtona. TpeyronbHuK 2 2 2
[Tackaiis.
5.IIpaktuueckas pabora Ne 31 «DnemeHTsI 5 5
KOMOHHATOPUKHI»

12 | DaemeHTBI TeOpuH BEpPOSITHOCTEIA. 10 10 8
DJieMeHTbl MATEeMaTHYeCKOil CTATHCTHKH
1.CoObITHE, BEPOATHOCTH COOBITHS, CIIOKEHHE
U yMHOXeHHe BepodtrHocTtei. Ilonsitue o 2 2 2
HE3aBUCHUMOCTH COOBITHIA.
2. JluckpeTHas cilydaiiHasl BEJIMYMHA, 3aKOH ee 5 5 2
pacnpeesieHusl.
3.YucnoBble  XapaKTEPUCTUKU  JAUCKPETHOM
ciayuyaiiHOW BenuuuHbL. [loHSATHE O 3aKoHE 2 2 2
OOJIBIINX YHCEN.
4. Knaccudeckoe ornpesieieHiue BEPOSITHOCTH. 2 2 2
5.Ilpaktuyeckas padora Ne 32 «Pemenue 3anau 5 5
Ha BBIYMCIICHUE BEPOSITHOCTHY

13 | YpaBHeHuUsI H HEpaBEHCTBA 16 16 12
1.PaBHOCMIIBHOCTE  ypaBHEHUH, HEPABEHCTB, 5 5 2
cucteM. OCHOBHBIE TPUEMBI UX PEILICHHSL.
2. O061mue MeToIbl pellieHUH ypaBHEHUH. 2 2 2
3. MHcmonb3oBaHWe CBOWCTB H TpauKOB
GyHKUMH TOpU  peleHHMM  ypaBHEHHH U 2 2 2
HEPABEHCTB.
4.Pemenue noka3aTelbHbIX, JJOTapu(HMUIECKUX 5 5 9
ypaBHEHHIA, HEPABEHCTB, CHCTEM.
5.IIpaktuueckas pabora Ne 33 «OcHOBHBIE
npuéMbl U METOAbl pElIeHUH YypaBHEHU, 2 2
HEPaBEHCTB, CUCTEM»
6. PemeHue TpUTOHOMETPUYECKHUX YPaBHEHHUU 5 5 9
U HEPaBEHCTB.
7. Pemenne panyoHaBHBIX, UPPAIMOHATHHBIX 5 5 5
ypaBHEHMI, HEPABEHCTB, CUCTEM.
8. Ilpaxktmueckass pabora Ne 34 «Pemenue 5 5

TPUTOHOMETPHUECKHUX ypaBHEHUH u
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HEPABEHCTB)»
14 | [loBTOpEHHE MaTepHaja 6 6 4 2
1.IToBTOpenue matepuaia (reoMeTpus) 2 2 2
2.IloBTopenue martepuaia (anreOpa ¥ Havaia 5 5 5
MaTeMaTHYeCKOTO aHaJln3a)
3. IIpaktuueckas padora Ne 35 «I[IpumeHenue
OIIOPHBIX 3HaHUU 1o anre0pe u 2 2 2
MaTeMaTHYECKOMY aHAIH3Y»
15 | KoncyabTanus 12
16 | [IpoMe:xxyTOUYHAasi aATTeCTAIUSA IK3aMeH 6
Hroro 2 cemecTpa: 150 132 92 40 18
Bcero 252 234 164 70 18

OcBocHue JUCHHUIIJIMHBI MOXKCT OBITH pCalIn30BaHO
QJICKTPOHHOTI'O O6y‘{€HI/IH, JUCTaHIIMOHHBIX O6pa3OBaT€J'IBHBIX TEXHOJOTHUH B
cooTBeTcTBUU ¢ IlomoxkeHmem o IMPUMCHCHHUU  3JICKTPOHHOI'O O6y"I€HI/I$I,

JUCTaHIIMOHHBIX 06p330BaT€J'II>HI)IX

TEXHOJIOTUN

npu

C IPHUMCHCHHCM

pcajin3annuu

o0pa3oBaTeIbHBIX MpOrpaMMaM CpPEIHEro Ipo¢eCcCHOHATBLHOIO0 00pa30BaHMS,
yTBEpKAeHHOTO npeacenaresnemM yueHoro copera ®I'bOY BO «YI'TVY».
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4. YCJIOBUSA PEAJIU3ALIUU PABOYEM ITPOT'PAMMBI
ANCHUIIIMHBI <MATEMATHUKA»

4.1. TpeOoBaHMs K MHHHMAJBHOMY MAaTepHAJIbHO-TEXHMYECKOMY
o0ecrne4eHnIo

Peanuzamus pabodeii mporpaMmbl JTUCIUILTUHBI TPEOYyeT HATHUUs Y4eOHOTO
KaOuHeTa

MaTeMaTUKU U UH()OPMATUKH.

OoOopynoBanne y4deOHOro KaOWHeTa: TOCAJOYHBIE MecTa  JJIA
oOyuarommxcs, pabouee MeCTO MpernojaBaTens, I0CKa ydeOHas, HarjsIHbIe
mocoOusi, KOMIUIEKT JJII IPaKTHUYECKUX  paboT, TaOJuIbl, IJIaKaThl,
reoMeTpudeckue (Urypbl, CTEHIbI, yueOHas, CIpaBOYHAs JIMTEpaTypa, y4eOHO -
MeTOouYecKasi JOKyMEHTaIIHsI.

OcHOBHbIE HICTOYHHUKH:

o [umnosa, JI. 1. Marematuka : yue6. nmocodue / JL.W. Illumnosa, A.E.
[[unoB. — Mocksa : UTHOPA-M, 2019. — 238 ¢. — (Cpennee nmpodeccuoHalbHOE
obpazoBanue). — ISBN 978-5-16-107059-8. — TekcT : aieKTpoHHBIN. — Pexum
nocrtyma: https:// znanium.com/read?id=340085

e bapaymikun, B. B. Marematuka. DJIeMEHTBI BBICIIEH MAaTEMATHKU:
yuebnuk: B 2 1. T. 1 / B.B. bapaymxkun, A.A. IIpokodpreB. — MockBa: KYPC:
NHOPA-M, 2020. — 304 c. — (Cpennee mpodeccHoHAIbHOE 00pa30BaHUE). —
ISBN 978-5-16-105427-7. — TekcT : ayeKTpoHHBIA. — Pexxum poctyma: https://
znanium.com/read?id=353019

° bapnymkun, B. B. MaremaTtnka. DJIeMEHThI BBICIIEH MaTEMAaTHUKU:
yueOnuk: B 2 1. T. 2 / B.B. bapaymkun, A.A. [IpokodseB. — MockBa: KYPC,
HUIL[ UHD®PA-M, 2020. — 368 c. — (Cpeanee npodeccuoHaibHOE 00pa30BaHUE). —
ISBN 978-5-16-104732-3. — Tekct : aaekTpoHHBIH. — Pexxum moctyma: https://
znanium.com/read?id=346041

o Kannenan, C. A. Jluckpernas marematuka : y4de0. mocoome / C.A.
Kanuenan. — Mocksa : U] « DOPYM» : THOPA-M, 2019. — 222 c. — (Cpennee
npodeccuonansuoe obOpazoBanue). — ISBN 978-5-16-104039-3. — Tekcr
3JIEKTPOHHBIN. — Pesxum moctyma: hitps:// znanium.com/read?id=329577

I[OHOJIHHTCJILHLIG HCTOYHUKMU:

° Hanasn, A. A. Maremartuka : yueOnuk / A.A. JlagasH. — 3-e¢ u3f.,
ucrnp. u gon. — MockBa : MUHOPA-M, 2019. — 544 c¢. — (Cpennee
npodeccuonansHoe oOpazoBanue). — ISBN 978-5-16-102338-9. — Tekcer :
9JIEKTPOHHBIN. — PexxuMm focrtyma: https:// znanium.com/read?id=335845

° Hanasa, A. A. COopHUK 3a/1ad MO MaTeMaruke: YdeOHoe mocooue /
Hanasu A. A., 3-e uzn. — Mocksa : ®opym, MHOPA-M Uznarensckuii JJom, 2018.
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https://new.znanium.com/read?id=346041
https://new.znanium.com/read?id=346041
https://new.znanium.com/read?id=329577

— 352 c.: — (ITpodeccuonansuoe obpazoBanue). — ISBN 978-5-91134-803-8. —
Texct : anexTpoHHBIN. — Pesxum moctyma: https:// znanium.com/read?id=333205

. Kopanenko, E. B. Maremaruka : Merogudeckue peKOMeHAAIUN /
E.B. KoBanenko. — Yxra : M31-B0 YXTHHCKOIO TOCYJapCTBEHHOTO TEXHUYECKOTO
yauBepcurera, 2018. — 110 ¢. — Pexxum gocryma: http://lib.ugtu.net/book/41211/
45 5K3.
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5. XAPAKTEPUCTHUKA U KOHTPOJIb OCHOBHBIX BUJIOB
YUYEBHOU AEATEJIBHOCTHU IO AUCHUIIJIMHE

«MATEMATHUKA»
Copepxanue XapakTepucTuKa OCHOBHBIX BUJIOB | DOpPMBI U METObI KOHTPOJIS U
o0OydeHus y4eOHOM e TebHOCTH OIICHKH PEe3yJIbTaTOB O0yUYCHUS
oOyyJaronuxcs (Ha ypoBHE YU4eOHBIX
JICUCTBHI)
BBenenue O3HaKOMJIEHHUE C POJIbIO OueHka pe3yJibTaToOB

MAaTCMaTUKH B HAYKEC, TCXHUKC,
HKOHOMHKE, HH(POPMAIIMOHHBIX
TEXHOJIOTUAX U HpaKTquCKOﬁ
nesiteTbHOCTH. O3HAKOMIICHHE C
OeJsIMU U 3ala4aMi U3YyUCHHUA
MaTEMaTHKH IPU OCBOCHUH
npodeccuit CIIO u cnienranbHOCTEN
Cl1o

YCTHBIX OIIPpOCOB

AJI'EBPA

Pa3Burtue noHsTHSA
0 yucJjie

Brimonaenue apumMeTnaeckux
NENCTBUI Hall YMCIIaMU, coueTast
YCTHBIEC U IMCbMEHHBIE TPHEMBI.
Haxoxnenve npuOiamKeHHbIX
3HAYEHHUM BEJIMYMH U IOTPEIIHOCTEN
BBIYHMCIICHHH (a0COIFOTHOM M
OTHOCHUTEJILHOM ); CpaBHEHHUE
YHCIIOBBIX BBIPAKECHUU.
Haxoxnenune ommo6ok B
peoOpa30BaHUSAX U BBIYUCICHUAX
(OTHOCHUTCS KO BCEM IMMYHKTaM
IPOTrpaMMBbl)

Y CTHBIN ONPOC HA JTEKIUSAX,
KonTposb camoctosiTenbHON
paboThI CTYICHTOB B
MUCbMEHHOU (hopme.

KopHu, crenenu,
Jorapupmel

O3HaKOMJIEHHE C TOHSITHEM KOPHS
N-i1 CTENeHH, CBONCTBAMHU
paavKaioB U MPAaBUIIAMU CPABHEHUS
KopHel. @opMynupoBaHUe
ONpeAeseHUs: KOPHS U CBOMCTB
KOpHEU. Beluncienue u cpaBHEHNE
KOPHEM, BBINIOJIHEHUE TPUKUIKH
3HaueHus KopHs. [IpeobpazoBanue
YHUCJIOBBIX U OYKBEHHBIX
BBIPAXKEHHUM, COJIEPHKALIUX
panukaisl. BeimonHeHne pacyeToB
o Gopmynam, coaepKamum
paauKaibl, OCYIIECTBIIASL
HEOOXOIMMBIE MOJICTAHOBKH U
npeoOpazoBanus. OnpenencHue
PaBHOCUJIBHOCTHU BBIPAKEHUM C
panukanamu. Pemenue
HMppalMOHAJIbHBIX YPABHEHU.
O3HaKOMIJICHHE C IOHSITHEM CTSIICHH
C IEHCTBUTEIIBLHBIM IIOKA3aTEIEM.
Haxosxnenne 3HaUeHNH CTENeHH,

VY CTHBIN ONPOC HA JEKIUAX,
KoHnTtpoinb camocTosTenbHOM
paboThI CTYJIEHTOB B
MUCbMEHHOI hopme
[IpakTrueckue 3aHATHS
[IpoBepka gomaiiHero 3agaHus
DK3aMeH
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UCTIOJB3YS TIPU HEOOXOTUMOCTH
MHCTPYMEHTAJIbHBIE CPE/ICTBA.
3anuceiBaHUE KOPHS N-i CTENEHU B
BU/JIE CTETICHU C IPOOHBIM
MoKa3zaTesieM U Ha00O0pOT.
dopMyJIMpOBAHUE CBOWCTB
crerneHel. BrlunciieHue cTenenen ¢
palMOHAIbHBIM [T0KA3ATEIIEM,
BBITIOJIHCHHUE MPUKHUIKU 3HAYCHUS
CTEIEHU, CPABHEHUE CTEIICHEH.
[IpeoOpazoBaHue YUCIOBBIX U
OYKBEHHBIX BBIPa)KEHUH,
COJIEpXKAIINX CTEIICHU, IPUMEHSIS
cBoiicTBa. PelnieHne noka3areabHbIX
ypaBHeHUN. O3HAKOMIJICHHE C
NPUMEHEHUEM KOPHEHN U CTENCHEN
MIPU BBIYUCIICHUU CPEAHUX, ACIICHUN
OTpE3Ka B «30JI0TOM CEUCHUN.
Pemenne npukiagHeix 3a1a4 Ha
CJIOKHBIE TIPOLIEHTHI

IIpeoGpa3oBanue Brinonnenue npeobpazoBanuii -IIUChbMEHHAs MPOBEPKa OIICHKA
ajlredpanyecKux BBIpQXECHUI, MpUMEeHeHHe GopMyn, | pe3yJIbTaToB
BbIpa:KeHU I CBSI3aHHBIX CO CBOMCTBAMH CTEIIEHEH | - OLIEHKA PE3yJIbTaTOB
u norapupmoB. OnpeneneHue MPAKTUYECKHUX paboT
00J1aCTH JOITYCTUMBIX 3HAUCHHUI
Jorapu(pMHUECKOTO BBIPAKECHHUS.
Pemenune norapupmudecknx
YPaBHEHUNU
OCHOBBI TPUTOHOMETPUHA
OcHoBHBIE N3y4eHne painaHHOroO METO/1a YCTHBIN OMPOC HA JEKIHSIX,
NOHATHS M3MEpEHUS YIJIOB BpallleHUs U X - KOHTPOJIb CAMOCTOSTEIbHON
CBSI3M C I'PaJyCHON MEpOH. paloThI CTYJICHTOB B
N300paxeHue yrioB BpallleHUs Ha UCbMEHHOU hopme
OKPYXHOCTHU, COOTHECEHHE -[IPAKTUYECKUE 3aHATHUS
BEJIMYMHBI yIJIa C €ro
pacnonoxenuem. PopMynupoBaHue
ONpEAEICHUA TPUTOHOMETPUYECKUX
GbyHKIUI 1715 YIJI0OB TOBOPOTA U
OCTpPBIX YIJIOB IPSIMOYTOJIBHOTO
TPEYTOJIbHUKA U OOBSICHEHNE UX
B3aMMOCBS3H
OcHoBHbBIE IIpuMeHeHnEe OCHOBHBIX VY CTHBIN ONPOC HA JIEKIMSIX.
TPUTOHOMETPUYECK | TPUTOHOMETPUUECKUX ToxaecTB A | [IpoBepka momaniHero 3aianus

He TOXKIAECTBA

BBIYHUCJICHUS 3HAUEHUH
TPUTOHOMETPUYECKUX QYHKIUH 110
OJHOW U3 HUX

IIpeoOpa3zoBanus
NPOoCTEeHIINX
TPUTOHOMETPUYECK
HX BbIPAKEHUH

N3ydenne ocHOBHBIX (hopmyt
TPUTOHOMETPUHU: (HOPMYITBI
CJIOKEHHUSI, YABOCHUS,
npeoOpa3oBaHUs CyMMBbI
TPUTOHOMETPUYECKUX QYHKIUI B
IIPOU3BE/ICHUE U IPOU3BEACHMUSI B

VY CTHBIN ONMpOC HA JEKIUSX.
Kontpoinb camocTosiTenbHOM
paboThI CTYJIEHTOB B
MUCBEMEHHOM hopme
[IpakTrueckue 3aHATHS
[TpoBepka goMalIHero 3agaHus
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CYMMY ¥ IPUMEHEHUE NPU
BBIYMCIICHUH 3HAYEHUS
TPUTOHOMETPUUECKOTO BBIPAXKEHHUSI
U ynpouieHus ero. O3HakoMiIeHre
CO CBOMCTBaMHU CUMMETPHUH TOYEK Ha
€AMHUYHOU OKPY>KHOCTHU U
IIPUMEHEHHE UX Ul BBIBOJIA
dbopMyI1 IpUBEACHUS

[pocreiimmue Pemenwne no popmynam u Y CTHBIN ONPOC HA JTEKIUSAX,
TPUTOHOMETPHYECK | TPUTOHOMETPUYECKOMY KPYTy KoHTpoib camocTosTeNnbHOM
He YpaBHEHUS U MPOCTEHIIINX TPUTOHOMETPUIECKUX | pPaOOTHI CTYACHTOB B
HepPaBeHCTBA ypaBHeHUH. [Ipumenenune o0mmx MUCbMEHHOU (popme.

METOJIOB PELICHUS YPaBHEHUI [IpakTrueckue 3aHsATHS.

(mpuBeneHME K JIMHEHHOMY, [IpoBepka goMaiiHero

KBaJIpaTHOMY, METOJI PA3JI0KEHHUS 3aJ1aHusl.

Ha MHO>XHUTEJIH, 3aMEHbI DK3aMeH

IIEPEMEHHOI) ITPU pelIeHnn

TPUTOHOMETPUYECKUX YPAaBHEHUM.

YMeHne oTMeyaTh Ha Kpyre

peLIeHUs] TPOCTEUIINX

TPUTOHOMETPUYECKUX HEPABCHCTB
ApKcHHYC, O3HaKkoOMJIEHUE C IOHITHEM VY CTHBIH ONpoC Ha JEKIUIX.
APKKOCHHYC, 00paTHBIX TPUTOHOMETPUUECKHUX KoHnTponb camocTosTenbHON

APKTAHI'CHC YHCJIA

byukuii. U3yuenue onpeneneHuit
apKCUHYCa, apKKOCUHYCA,
apKTaHT'€HCa Yuca,
(dopMyJIpOBaHUE UX, U300paXKEHHE
Ha €JMHUYHOU OKPYKHOCTH,
MIPUMEHEHHUE TIPH PeIIeHUN
YpPaBHEHUHU

pa6OTBI CTYACHTOB

®YHKIIVMU, UX CBOMCTBA U TPA®UKH

DOyHKIMH. [TonsiTue o HenpeprIBHOCTH GYHKIMK | B3anMoolieHka, caMOOIICHKa,
IlonsiTue 0 O3HaKOMJIEHHUE C TOHATHEM OLICHKA ITPENo1aBaTelIs.
HENpPepbIBHOCTH IIEPEMEHHOM, IPUMEPAMHU [IpakTrueckue 3aHATHS
pynxuun 3aBUCUMOCTEHN MEXy IEPEMEHHBIMHU.

O3HakoMIIEHHE ¢ TIOHATHEM Tpaduka,

ornpezeieHue NPUHAIJIEKHOCTH TOUKU

rpaduky ¢pynkuu. OnpeneneHue no

dbopmysie mpocTenIeit 3aBUCUMOCTH,

Buja ee rpaduka. Beipaxkenue mo

dbopmyIie oTHON IEpeMEHHOM uepes

npyrue. O3HaKOMIIEHHE C

ornpezeneHueM pyHKIHIH,

dbopmynupoBanue ero. Haxoxnenue

obyactu onpeneneHus U 00JacTu

3HAa4eHUH QPYHKLIUU
CaoiicTBa O3HakoOMJIEHUE C PUMEPAMU B3anmoorienka, camooI1ieHKa,
(yHknun. (YHKIIMOHAJIBHBIX 3aBUCUMOCTEH B OLIEHKa MPENOIaBaTeNs.
I'padpuyeckan pEANBHBIX MPOIIECCAX U3 CMEKHBIX [TpakTrueckue 3aHsATHS
HHTEpNpeTanus. JuciuiuiiH. O3HaKOMIJIEHHE ©
IIpumepsbl JIOKa3aTeNbHBIMU PACCYKICHUSIMU
(pYHKIMOHAJIBHBIX | HEKOTOPBIX CBOMCTB JIMHEHHOW U
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3aBHCHUMOCTEH B

KBaJpaTUYHON (DYHKIMIA, TIPOBEICHHE

peaibHbIX WCCIIEIOBAHUS JIMHEMHOM, KyCOYHO-
npouneccax u JMHEWHOU, IPOOHO-IIMHEHHOH 1
SIBJICHUAX KBaJIpaTUYHON (PYHKLIUIA, TOCTPOCHUE
ux rpa¢ukos. [Toctpoenue u urenue
rpadukoB pynkuii. Mccnenoanue
¢ynkuuu. CocraBiieHUE BUIOB
GbyHKIMI 10 JAHHOMY YCIIOBHIO,
pelleHue 3a7a4 Ha 3KCTPEMYM.
BrinonHenue npeodpa3zoBaHuii
rpaduka GyHKIUU
OopaTHbIe N3yuenune moHsTHs 00paTHOM CocTaBUTb KOHCIIEKT
pynkuun byHKIMHU, onpeaeNIeHre BUAA U
ocTpoeHue rpaduka oOpaTHoOH
GyHKIIUHM, HAXOXKICHHE ee 001acTh
ompezeNeHus: U 001acT 3HAYCHH.
[TpumeHeHne CBOWCTB (QYHKINH PU
MCCJIEI0BAHUM YPABHEHHUM U pELICHUN
3aja4 Ha 3KcTpeMyM. O3HaKOMIIEHHE
C TIOHATHEM CJIOKHOU (DYHKIIUU
Cremnennsbie, Brruuciienne 3HayeHnii GyHKIUH 110 VY CTHBIN ONPOC Ha JIEKIUAX,
NnoKa3areJjbHbIe, 3HaueHuto aprymenta. Onpenenenue | [IpoBepka nomaiinero
JorapupMuyecKue | IMOJIOKEHUS TOUKH Ha rpaduke 1o ee | 3a7aHus
" KOOpJMHATaM U Ha00OpOT.
Tpuronomerpuyeck | Vicnonap3zoBaHue CBOWCTB (pyHKITHIA
ue GyHKUMU. JUISl CPABHEHUSI 3HAUEHHI CTETIEHEH U
Oo0paTHble norapudmos. IToctpoenune rpaduxos
TPUTOHOMETPHYECK | CTENEHHBIX U JOrapu(pMHUECKUX

ue PyHKUMHU

GyHKIMi.

Pemenne nokazarenabHbIX U
Jorapu(pMHUUECKUX YpaBHEHUH U
HEPABEHCTB 10 U3BECTHBIM
anroputMaM. O3HaKOMJIEHHE C
MOHSITHEM HENIPEPHIBHON
MepUoINYeCcKOr (DYHKIIHH,
(dbopMyIMpoBaHUE CBOMCTB CUHYCA U
KOCHHYCa, IOCTPOEHUE UX I'paKOB.
O3HaKOMJIEHHUE C TOHATHEM
rapMOHHYECKHUX KoseOaHull U
IpUMEpaMU TapMOHUYECKUX
Kos1ie0aHuM /715 ONKMCaHUs MPOIIECCOB
B (PU3UKE U IPyTUX 00JacTAX 3HAHUS.
O3HakOMJIEHUE C TIOHITHEM
pa3pbIBHON MEPUOJHUECKON (DYHKIIUH,
dbopMyIpoBaHHE CBOMCTB TaHI€HCA U
KOTaHI'€HCAa, [IOCTPOEHUE UX
rpa¢ukoB. [I[puMeHeHre CBOWCTB
(byHKUMH 1715 cpaBHEHUS 3HAaUEHU I
TPUTOHOMETPUUECKUX (YHKIIHH,
pELIEeHUs] TPUTOHOMETPUUECKUX
ypaBHeHuil. [Toctpoenue rpadukos
00paTHBIX TPUTOHOMETPHUUECKHUX
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(byHKUMH 1 onpeieTIeHre 110
rpadukam ux CBOMCTB. BrimmonHeHHE
npeoOpa3oBaHus rpaguKoB

HAYAJA MATEMATHYECKOI'O AHAJIM3A

IlocaemoBareabHOC
™

O3HaKOMJICHHE C ITIOHITUCM YHCIOBOM
MOCJIENOBATEILHOCTH, CIIOCO0AMHU €€
3aJJaHUs, BEIYMCICHHUSIMH S€ YJICHOB.
O3HaKkOMJICHHUE C TIOHSTHEM Ipeena
Ioclie1oBaTelIbHOCTH. O3HAKOMIICHUE
C BBIYHMCIICHUEM CYMMBI OECKOHEYHOTO
YHICJIOBOTO psifia Ha MpUMeEpe
BBIYHMCIICHHS] CYMMbI OECKOHEYHO
yOBbIBAIOLIEH F€OMETPUUECKON
nporpeccuu. Pemenue 3a1ad Ha
MPUMEHEHUE (POPMYITBI CYMMBI
OeckoHeYHO yObIBaroIIei
T€OMETPUUYECKON TPOTrPECCUM

[InceMeHnHas mpoBepka
OLICHKA PE3yJIbTaTOB
OneHka pe3yabTaToB
MPAKTUYECKUX paboT

ITpousBoaHast u ee
NpUMEeHeHue

O3HaKOMJIEHHUE C TOHATHEM
npou3BogHON. M3yuenune n
(bopMyIMpOBaHUE €€ MEXaHUYECKOTO
Y T€OMETPUYECKOTO CMBICIIA,
M3Yy4YECHHE aITOPUTMA BBIUYUCIICHUS
MPOU3BOAHOMN HA TpUMEpE
BBIUMCJICHHS] MTHOBEHHON CKOPOCTH U
yTI0BOTO KO3 duIimeHTa
kacarenbHoM. CocTaBieHue
YpaBHEHHUS KacaTeIbHOU B 00IIeM
BUJIE. Y CBOEHHE NTPaBUII
muddepeHIpoBaHUS, TAOINIIBI
IIPOU3BOHBIX 3JIEMEHTAPHBIX
GyHKIUH, TpUMEHEHHE IS
muddepeHrpoBaHus GyHKIHH,
COCTaBJICHUS] YpaBHEHUS KacaTeJIbHOM.
W3y4eHne TeopeM O CBA3U CBOWCTB
(GYHKIUHU U TIPOU3BOIHOM,
dopmynuposka ux. [Iposenenue ¢
MOMOIIBIO TPOU3BOTHOM
uccie1oBaHus QyHKIMH, 3aJaHHOM
dbopmyroii. YcTaHOBIIEHHE CBA3U
CBOWCTB (DYHKIIMHU U TPOU3BOIHON O
ux rpaduxam. [Ipumenenue
IIPOM3BOIHON Ul PEIIEHNUs 3314 Ha
HaxXO0KIE€HHE HanOOJIbIIEro,
HAaUMEHBIIIETO 3HAUYEHUS U Ha
HaX0XJIEHHUE IKCTpEMyMa

[TucbmeHHas npoBepka
OLIEHKA Pe3yJIbTaTOB
OreHka pe3ysbTaToB
IIPaKTUYECKHUX paboT
ITpoBepka gomaiHero
3aJaHus

OK3aMeH

IlepBooGpa3nas u
HHTerpaji

O3HaKOMJICHHE C ITIOHITUECM
WHTErpajia ¥ IepBOOOpa3HOM.
N3yuenue npaBuia BbIYUCIECHUS
MepBOOOPa3HON U TEOPEMBI
Hprorona—/JleiiOnuma. Pemenue
3a/1a4y Ha CBSI3b NIEPBOOOPA3HOM U €€
MIPOU3BOJHOM, BHIYMCIICHHUE

[TucbmenHas npoBepka
OIIEHKa Pe3yJIbTaTOB
OreHka pe3ysbTaToB
MPAKTUYECKUX PadoT.
ITpoBepka goMaliHero
3aJJaHMS.

OK3aMeH

19



nepBOOOpaA3HON ISl JTaHHOM
¢bynkuun. Pemenue 3axay Ha
HpI/IMeHeHI/Ie I/IHTeraJIa JJIA
BBIYMCIICHHS (PU3NICCKUX BEITMUMH U
ILTOIIA e

YPABHEHUSA U HEPABEHCTBA

YpaBHeHus u
CHCTEeMBI
yYPaBHEHU
HepaBencrBa u
CHCTEeMBbI
HEPABEHCTB C
ABYMSI
nepeMeHHbIMU

O3HaKOMJIEHHUE C TPOCTEHIINMHU
CBEICHUSIMH O KOPHAX
anreOpanyecKux ypaBHEHHUH,
MOHITUSIMU UCCJIEIOBAaHUSI YpaBHEHUN
U cUCTeM ypaBHeHUH. M3yuenue
TEOPUHU PABHOCUJILHOCTH YPaBHEHHH U
ee npumeHeHus. [loBTopenue 3anucu
pellleHus CTaHIaPTHBIX YPABHEHUI,
IPUEMOB MTPeoOpa3oBaHus ypaBHEHUH
JUTSL CBEJICHUS K CTAaHIapTHOMY
YPaBHEHHUIO.

Pemmenue painmoHaibHbIX,
UPPaLMOHATIbHBIX, I0KA3aTEIbHBIX U
TPUTOHOMETPUYECKHUX YpaBHEHUH U
cucreM. Vcronb30BaHue CBOWCTB U
rpadukoB GyHKUIUN A peIeHUsS
ypaBHeHUl. [I0BTOpEeHNE OCHOBHBIX
MPUEMOB pellieHus cucteM. Perenne
YpaBHEHU ¢ IPUMEHEHUEM BCEX
MPUEMOB (pa3oKeHUs Ha
MHOYHTEJIH, BBEJCHUS HOBBIX
HEU3BECTHBIX, MMOJCTAaHOBKH,
rpadgudeckoro merojaa). Pemenue
CHCTEM YpPaBHEHUH C MPUMEHEHHEM
pa3IUYHBIX crtoco00B. O3HAKOMIICHUE
C O0IIMMH BOIIPOCAMHU PELICHUs
HEPAaBEHCTB U UCIOJb30BaHUE CBOWCTB
U rpadukoB GyHKUUN NPU peIIeHUH
HEpaBeHCTB. PelleHne HepaBeHCTB U
CHUCTEM HEPABEHCTB C IPUMEHEHUEM
pa3ianyHbIX croco6oB. [Ipumenenune
MaTeMaTHYECKUX METOAOB JJIs
pellIeHus CoJIepKaTeNNbHbIX 3a/1a4 U3
pasInYHbIX 001acTe HayKH U
npakTuku. MHTEprpeTnpoBanue
PEe3yJIbTATOB C YYETOM pealIbHBIX
OrpaHUYEHUN

[InceMeHnHas mpoBepka
OLICHKA pe3yJIbTaTOB
OneHka pe3yabTaToB
IPAKTUYECKUX paboT.
IIpoBepka gomarrHero
3aaHus

QJIEMEHTBI KOMBUHATOPUKHA, TEOPUU B

CTATUCTUKHA

EPOSITHOCTEU U

OcHoBHbBIE
INOHATUA
KOMOUHATOPUKH

W3ydenue mpaBuiia KOMOMHATOPUKH U
MIPUMEHEHHUE TIPH PeIIeHUN
KOMOHMHATOPHBIX 3a/1a4. Pemenue
KOMOWHATOPHBIX 3371a4 METOJIOM
nepedopa U Mo MPaBHITy YMHOKEHHUSI.
O3HakoMIJIEHUE ¢ TOHATHIMH
KOMOMHATOPHKH: pa3MElICHUSIMH,

Pemenue 3amau.
[IpakTuueckas pabora.
Pemenne nmpakTuyeckux
3amady. HaOmronenue 3a
XOJIOM BBIIIOJIHEHHS 3aJaHUH.
CaMoolieHKa, OIleHKa
penoaaBaTes.
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COYETAaHUSIMU, IEPECTAHOBKAMU U
dbopmynaMu TSl KX BBIYUCIICHHS.
OO0mbsicHeHNE U TPUMEHEHUE (opmMyt
JUISL BBIYUCIICHUS Pa3MEIICHUH,
IIEPECTAaHOBOK U COYETAaHUN IIPU
pemieHuu 3a1a4. O3HaKOMJIEHUE C
ouHomoM HproTOoHA U TPEYroIbHUKOM
[Tackans. Pemenue npakTuyeckux
3aJ1a4 C MCIOJb30BaHUEM ITOHATHH U
MIpaBUJ KOMOMHATOPUKH

OK3aMeH

DJIeMeHTBI TeOpHuH

N3yueHne Kj1accuueckoro

Pemenue 3agay.

BepPOSATHOCTEM OIpeeIeHUs BEPOSITHOCTH, CBOMCTB [IpakTrueckas padoTa.
BEPOSITHOCTH, TEOPEMBI O CYMME Pemenue nmpaktuueckux
BeposATHOCTEN. PaccmoTpenue 3amay. HaOmronenue 3a
MIPUMEPOB BBIYUCICHUS XOJIOM BBIIIOJIHCHUS 3aJaHUH.
BEpOATHOCTEH. Pelienue 3a1ay Ha CaMoolieHKa, OIICHKa
BBIYMCIICHHE BEPOSITHOCTEH COOBITHI | mpemnogaBaTess
IIpencraBienune O3HaKOMJIEHHUE C MPEICTaBICHUEM Pemenue npakTuyeckux
JQHHBIX (TA0JMIbI, | YACIIOBBIX JAHHBIX U UX 3agau. HaOmronenue 3a
AMarpaMmbi, XapakTepucTukamu. Peienue XOJIOM BBIIIOJTHEHHUS 3aJJaHUMH.
rpaduxu) MPaKTUYECKHX 3a/1ay Ha 00paboTKy
YHCIOBBIX JAHHBIX, BRIYUCIIEHHUE UX
XapaKTEPUCTHK
IF'EOMETPUASA
IIpsimble u @opMyIMpOBKa U IPUBEICHHAE Pemenne 3anay.
IJIOCKOCTH B JIOKa3aTeJIbCTB MPHU3HAKOB B3auMHOro | [IpakTndeckas padora.
NPOCTPAHCTBE PaCIIOJIOKEHUS TIPSIMBIX U Pemenue mpaktuueckux

IJI0CKOCTEN. Pacrio3HaBanue Ha
YEpTEKaX U MOJICTISAX PA3THUHBIX
CJIy4aeB B3aMMHOI'O PaCHOJIOKEHUS
MPSAMBIX U IIJIOCKOCTEM,
apryMEHTHPOBAHUE CBOUX CYXKIACHUM.
DopMyJIMPOBAHUE ONIPEACIICHUH,
MIPU3HAKOB U CBOMCTB NapalIeIbHBIX
U TIePIEHANKYJISIPHBIX TTIOCKOCTEH,
JIBYTPAaHHBIX U JIMHEWHBIX YTJIOB.
BrinonHeHne nocTpoeHus yrion
MEXIy MPSMBIMHU, TIPIMOM 1
MJIOCKOCTBI0, MEXAY MIOCKOCTSIMH 110
OTIMCAHUIO U PACIiO3HABAHHE MX Ha
Mozensax. [Ipumenenne npu3HakoB 1
CBOMCTB PacoJIOKEHUS TIPSIMBIX U
MJIOCKOCTEH MpH pelieHny 3a1au.
N300paxeHne Ha pUCYHKaxX U
KOHCTPYUPOBAHHME HA MOJEISIX
MEePIEHINKYIISIPOB U HAKIIOHHBIX K
MJIOCKOCTH, MPSMBIX, TApaJIeTbHbIX
IIJIOCKOCTEM, YIJIOB MEXKIYy NMPAMOU 1
TJIOCKOCTBIO M 00OCHOBaHUE
nocTpoeHus. Pemenue 3anay Ha
BBIYHCIICHHE T€OMETPUUECKUX

3aga4. HaOmogenue 3a
XOJIOM BBINOJIHEHUS 3aJaHUMH.
CaMoolieHKa, OI[CHKa
MperoaBaTelis.

[TpoBepka goManiHero
3a7aHus
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Benn4yMH. ONHICHIBAaHUE PACCTOSHUS OT
TOYKH JI0 TJIOCKOCTH, OT IPSAMOH 10
IJIOCKOCTH, MEXAY IUIOCKOCTSIMH,
MEXy CKPEIUBAIOIIUMUCS
MPSIMBIMHU, MEKTY ITPOU3BOIBHBIMH
burypamu B IpoCTPaHCTBE.
®opMyIUpOBaHUE U JI0KA3bIBAHUE
OCHOBHBIX TEOPEM O PACCTOSTHUSAX
(TeopeM CyIeCTBOBaHMS, CBOMCTBA).
H3o0paxeHne Ha YepTexKax u
MOJIEIISIX PACCTOSIHUS U 0OOCHOBAaHUE
CBOUX CyxJeHuil. OnpeneseHue u
BBIYUCIICHHE PACCTOSHUH B
npoctpanctse. [Ilpumenenue popmyn
¥ TEOpPEM IIAHUMETPUU JIJIS1 pEIICHUS
3aga4. O3HaKOMJICHUE C TOHITHEM
NapajuIeIbHOTO MPOEKTUPOBAHUS U
ero ceorcteamu. PopmyaupoBaHue
TEOPEMBI O TIOIIAU OPTOrOHATBLHOU
IPOEKIIMA MHOTOYT'OJIbHUKA.
[TpumeHneHue Teopuu st
000CHOBaHUS TIOCTPOCHUM U
BBIYMCIICHUM. APTYMEHTHPOBAaHUE
CBOMX CY’KJCHHUI O B3aUMHOM
PacMoI0KEHUHU MPOCTPAHCTBEHHBIX

¢duryp

MHOrorpaHHUKHU

Ornucanue U XxapakTepUCTHKA
pa3IMYHbIX BUJJOB MHOTOI'PAaHHUKOB,
MIEPEYHCIICHUE UX DIIEMEHTOB U
cBoiicTB. M300paxeHune
MHOT'OI'PAHHUKOB U BBIIIOJIHEHHE
MOCTPOCHMS Ha U300paKEHUSIX U
MOJEJIIX MHOTOIPAHHUKOB.
Brruncnenue TMHENHBIX 2JIEMEHTOB U
YIJIOB B IPOCTPAHCTBEHHBIX
KOH(Urypanusx, apryMeHTHPOBaHNE
CBOUX CYXKICHUHN. XapaKTEPUCTUKA U
N300paKeHNe CeYEeHUs, pa3BEPTKU
MHOTOTPaHHUKOB, BBIYMCIICHUE
IJTOMIAAE TOBEPXHOCTEM.
[TocTpoeHune NMpoCTENIINX CEYEHHI
Ky0a, IPU3MBbI, TUPAMHU/IBI.
[Tpumenenue ¢GakToB U CBEJICHUH U3
aHuMeTpun. O3HaKOMIIEHHE ©
BHUJaMH CUMMETPHil B IPOCTPAHCTBE,
(dbopMyITHUpOBaHUE OTIPEICICHUN 1
CBOMCTB. XapakTEpUCTUKA CUMMETPUHN
TEeJI BpallleHUs] 1 MHOTOTPAaHHUKOB.
IIpuMeHeHne CBONMCTB CUMMETPUU
IIpHU peleHny 3aaad. Mcnonp3oBanue
npUOOPETEHHBIX 3HAHUH JUIS
VCCIIEOBAHMS M MOJICTIMPOBAHUS

Pemenne 3agad.
[TpakTudeckas pabora.
Pemenne nmpakrnueckux
3aga4. HaOmoaenue 3a
XOJIOM BBIIIOJTHEHUS 3aJaHUI.
CaMoolieHKa, OI[CHKA
MIPENo/1aBaTes.
H3roroBneHue MoaeIeH.
[IpoBepka goMalIHero
3aJ]aHMUs.

DK3aMeH
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HECIIOKHBIX 3a/1a4. M300paxenue
OCHOBHBIX MHOTOT'PaHHUKOB U
BBITIIOJIHEHUE PUCYHKOB I10 YCIOBUAM
3ajau

Tenau
MOBEPXHOCTH
BpallleHus

O3HakoMJIEHUE C BUJAMU TeJ
BpailieHus1, GopMyJIMPOBAHHUE UX
ONPEAEIIEHUN U CBOMCTB.
@opMyIMPOBAHHUE TEOPEM O CEYECHUU
mapa MiIoCKOCTHIO U MJIOCKOCTH,
KacaTeJlbHOH K cdepe.
XapakTepucTuka U U300pakKeHHUE TeI
BpalICHUs, UX PAa3BEPTKHU, CEUCHHUS.
Pewenue 3agau Ha nmoctpoeHue
CEYEHUH, BBIUUCIICHUE JUIHH,
pPacCTOSAHUH, YTIIOB, ILIOIIAICH.
[IpoBenenune noka3aTeabHbIX
paccyXJIeHUM MpHU PEIICHUH 3a1a4.
[IpuMeHneHne CBOMCTB CUMMETPUH
NP PEILICHUH 3a/1a4 Ha Tella
BpallleH!s1, KOMOMHAIINIO TEl.
N300pakeHrne OCHOBHBIX KPYTJIIBIX TEJ
Y BBIIIOJIHEHHE PUCYHKA 10 YCIOBUIO
3ajauu

Pemenue 3agad.
[IpakTrueckas pabdoTa.
Pemenne nmpakruueckux
3aga4d. HaOmronenue 3a
XOJIOM BBIIIOJIHECHHUS 3aaHUM.
CamooI1ieHKa, OIleHKa
MPEIoJaBaTes.

[IpoBepka gomaniHero
3aJlaHus

Dk3aMeH

HN3mepenus B
reoMeTpuu

O3HaKOMJICHUE C TOHATHIMH
ioniaau U o0bema, akcuoMamMu U
cBoiictBamu. Pemenue 3a1ay Ha
BBEIYHCJICHUE IUIOMAIEN INIOCKUX
buryp ¢ npuMeHeHneM
COOTBETCTBYIOIIUX (GOpMYJT U (HaKTOB
U3 I1aHuMeTpuu. Mzyuenue teopem o
BBIYHCIICHUH 00BHEMOB
MIPOCTPAHCTBEHHBIX TEJl, PEILICHUE
3aJa4 Ha IpUMeHeHue GopMyil
BBIUKCIICHHS 00beMOB. 3yuenue
dbopMys 11 BEIYUCICHUS TUTOMIACH
MMOBEPXHOCTEN MHOTOIPAHHUKOB U TEJ
BpaieHus. O3HaKOMJIEHHE C METOAOM
BBIYHCIICHHS TUIONIA/IN TIOBEPXHOCTH
cthepsl. Pemenne 3a1au Ha
BBIYHCIICHHE TLJIOIIAIEN TOBEPXHOCTHU
MPOCTPAHCTBEHHBIX TEJ

Pemenue 3agau.
[IpakTuueckas pabora.
Pemenne nmpakTuueckux
3aja4d. HaGmonenue 3a
XOJIOM BBIIIOJIHEHHS 3aJaHHH.
CaMool1ieHKa, OLIEHKAa
npenojaBaTens.

[IpoBepka gomamrHero
3aaHusl.

OK3aMeH

Koopaunatsl n
BEKTOPbI

O3HaKOMJIEHHE C TOHATHEM BEKTOpA.
N3ydenue nekapToBOil CUCTEMBI
KOOPJMHAT B IIPOCTPAHCTBE,
ITIOCTPOEHHUE IO 3aJaHHBIM
KOOPJMHATAM TOYEK U IUIOCKOCTEH,
HaxO0KJI€HNE KOOPIUHAT TOYEK.
HaxoxneHnue ypaBHeHU
OKPYXHOCTH, CQepbl, MIOCKOCTH.
Beluncnenue paccTOSHUN MEXIY
To4uKaMu. M3yueHue CBOMCTB
BEKTOPHBIX BEJIMUUH, ITPABUIL

Pemenue 3amau.
[IpakTuueckas pabora.
Pemrenne nmpakTuueckux
3amady. HaOmronenue 3a
XOJIOM BBIIIOJTHCHUS 3aJaHU.
CamooI1ieHKa, OIICHKA
MpEenoiaBaTeis.

[IpoBepka nomamiHero
3aJIaHus
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pa3I0XKEeHUS BEKTOPOB B TPEXMEPHOM
MIPOCTPAHCTBE, MPABUIT HAXOXKICHUS
KOOpJIMHAT BEKTOpa B IPOCTPAHCTBE,
MpaBWI IEUCTBUM C BEKTOPAMH,
3aJJaHHBIMU KOOpJMHATAMHU.
[IpumeHeHne TEOPUU NP PELICHUH
3a/1a4 Ha ICUCTBUSA C BEKTOPaMHU.
W3ydeHue cKaasipHOrO IPOU3BEICHUS
BEKTOPOB, BEKTOPHOI'O YPaBHEHUS
NpsAMON U TIOCKOCTH. [IpuMeHenue
TEOPUU IIPU PELLIEHUH 33/1a4 Ha
NENCTBUS C BEKTOpaMH,
KOOpPJMHATHBIN METOJ, IPUMEHEHHE
BEKTOPOB JUIS BBIYUCIICHUS BEJIMYUH
YIJI0B U paccTossHui. O3HaKOMIIEHHE C
JI0Ka3aTeNbCTBAMU TEOPEM
CTEPEOMETPUU O B3aUMHOM
PacroI0XKEHUH NMPSAMBIX U INIOCKOCTEN
C MCMOJIb30BAaHUEM BEKTOPOB

Wroroseie pe3ynbTaThl 0Oy4€HHS IO JUCLUUIUIMHE IPOBEPSIOTCS Ha MPOMEKYTOUHOU

aTTeCTaluu.
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