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1. MACTIOPT ITPOTPAMMBI
YYEBHOM JUCHUIIAHBI
M1.01 MATEMATHKA

1.1. O6aacTh NPpUMEHEHHUA POTPAMMBI

PaGouas mporpamma ydeOHoit mucrumamabl I1J] 01«MaTtematukay SIBIS€TCS 4YacThIO
MIPOrpamMMBbl TOJATOTOBKU CIEUATNCTOB CPEHETO 3BeHa U pa3paboTaHa Ha OCHOBE TpeOOBaHUM
@OI'OC cpennero obmero oOpa3oBaHUs, NPEABABIAEMBIX K CTPYKTYpe, COACPXKAHUIO U
pe3yibTaTaM OCBOCHMsSI y4eOHOM MUCIUIIMHBI U B COOTBETCTBMU C PexkoMeHIauusMu IO
OpraHu3allii  TOJY4YeHUss CcpeaHero obmero o0pa3oBaHWs B  Ipeleliax  OCBOCHHS
00pa30BaTEIbHBIX MPOrpaMM CpeaHero MpodeCcCHOHANIBHOr0 00pa3oBaHUsl Ha 0a3e OCHOBHOTO
o01mrero oopa3oBaHus ¢ yueroM TpedoBaHUl (eaepanbHBIX TOCYAapPCTBEHHBIX 00pa30BaTEIbHBIX
CTaHJapTOB M TOJy4aeMoil Mpodeccuu WM CHEeHalIbHOCTH CPEIHEero MpodeccCHOHaIbHOro
oOpa3oBanusi (muceMo JlemapTamMeHTa TOCYJApCTBEHHOM TMOJMTUKH B cQepe MOATrOTOBKHU
pabouux xampoB u JIIO Munobpuayku Poccum ot 17.03.2015 Ne 06-259), a Takxke
(enepanbHOro roCy1apcTBEHHOI0 00pa30BaTEeNbHOIO CTaHJapTa MO CHEUAJIbHOCTH CPEIHETO
npodeccuonanproro obpazoBanus 08.02.01 CrpouTenbCTBO W OKCIUTyaTallus 3JaHUN U
COOPY>KEHUH.

1.2. MecTO JTHCUMILUIMHBI B CTPYKTYpPe OCHOBHO# 00pa30BaTe/JIbHOMH POTrPaMMBbI
JucnumiiHa I1J1.01 MaremaTuka OTHOCHUTCS K 00s13aTeIbHOMN 4acTH
0011e00pa30BaTEILHOTO IIUKIIA U U3YYaeTCs KaK MpouIibHAS JUCHUTLIINHA.

1.3. lesm um 3aga4yMm AUCHUIVIMHBI - TpPeOOBaHMS K Ppe3yJabTaTaM OCBOCHMA
AUCHHUIINHBI

Peanmusanus nporpammsbl aucuurumaeel 11J[.01 Martematuka npenmnosiaraet J0CTHKEHUE
JMYHOCTHBIX, METAPEAMETHBIX U IPEIMETHBIX PE3YJIbTATOB.

K 1MYHOCTHBIM pe3ynbTaTaM OTHOCSTCS:

- ¢(hOpMHPOBAHHOCTh MPEACTABIEHUN O MaTeMaTUKE KaK YHUBEPCAJIbHOM SI3bIKE HayKH,
CPEACTBE MOAEINPOBAHMS BJIEHUH U MIPOLIECCOB, HIIEAX U METOJIaX MATEMATUKH;

- IOHMMAaHME 3HAYMMOCTU MaTEMATHKH JUUIs1 HAYYHO-TEXHUYECKOr0 IIporpecca;

- c(hOopMUPOBAaHHOCTh OTHOULIEHUS K MaTeMaTHKe KaK K YacTH OOlLIedenoBeyecKoil
KyJIBTYPbI U€pe3 3HAKOMCTBO C UCTOpUEH pa3BUTUS MATEMATUKH, SBOJIIOLIUEH MaTeMaTHYECKUX
HUJCH;

- pa3BUTHE  JIOTHYECKOI'O  MBINUIEHHS,  MPOCTPAHCTBEHHOIO  BOOOpa)KEeHHUS,
JITOPUTMHUYECKON KyJIbTYpbl, KPUTUYHOCTH MBIIUIEHHUS HA YPOBHE, HEOOXOAUMOM IS Oyny1eit
podecCHOHATIBHOM IeATeNTbHOCTH, AJIs MPOJIOJDKEHUsT 00pa30BaHMsI U CaMOO0Opa30BaHMUS;

- OBJIQJICHHE MaTeMaTHUYeCKUMHM 3HAHHUAMH M YMEHUSAMH, HEOOXOJUMBIMH B
MOBCETHEBHOM KH3HHU, JUII OCBOEHHMS CMEKHBIX €CTECTBEHHO-HAYUYHBIX JUCHUIUIMH H
JUCUMIUIMH TNPOQECCHOHANbHOIO IUKJIa, JUId IOIY4eHHs oOpa3oBaHHUA B O00JAcTIX, HeE
TpeOyromux yriay0aeHHOM MaTeMaTHIECKOM MOTOTOBKH;

- TOTOBHOCTh M CHOCOOHOCTh K OOpa3OBaHHMIO, B TOM YHCJIE CaMOOOpa30oBaHUIO, Ha
IPOTSHDKEHUHM BCEH JKM3HM; CO3HATEIbHOE OTHOIIEHHE K HENPEPHIBHOMY OOpa30BaHUIO Kak
YCIIOBHIO YCIETHON MPOo(eCcCHOHANBHOM U O0IIIECTBEHHOH J1eATeTbHOCTH;

- TOTOBHOCTb M CIIOCOOHOCTb K CaMOCTOATEIbHOW TBOPUECKOH U OTBETCTBEHHOMN
NesITeIbHOCTH;

- TOTOBHOCTb K KOJUIGKTUBHOM paloTe, COTPYAHMYECTBY CO CBEPCTHHUKAMU B
00pa3oBaTeabHON, OOIECTBEHHO IOJIE3HOHM, Y4eOHO-HCCIEA0BATEIbCKOM, IPOEKTHON U APYTUX
BUJIaX JESATEIbHOCTH;

- OTHOLIEHHE K MNPOPECCHOHATIbHON JEATEIBHOCTH KaK BO3MOXHOCTH Y4acTus B
pellIeHUH JINYHBIX, 00IIECTBEHHBIX, TOCYAaPCTBEHHBIX, 00IIEHAIIMOHAIBHBIX MPOOIIEM.

K MeTtanpeameTHsIM pe3yiibTaTaM OTHOCATCA:



- YMEHHME CaMOCTOSITEJIBHO OHpPENENATh LEIN JEATEIbHOCTH M COCTABJIATH IUIaHbI
NESITEIbHOCTH;  CaMOCTOSITENIbHO  OCYILIECTBJIATH, KOHTPOJUPOBATH U  KOPPEKTUPOBAThH
NESTeIbHOCTD; UCIOJb30BaTh BCE BO3MOYKHBIE PECYPCHI /JIsl TOCTHXKEHUSI NTOCTABICHHBIX LieJIeH
U peajn3aliy MJaHOB JeATeIbHOCTH; BBIOMPATh yCIEIHbIE CTPATErHMH B Pa3IMUHbIX CUTYyalUsX;

- yMEHHE NPOAYKTUBHO OOIIaThCs M B3aUMOJEHCTBOBaTH B IPOLECCE COBMECTHOM
NEATeNbHOCTH, YYHUTHIBaTh MO3ULMM JPYI'MX YYaCTHUKOB JAEATENbHOCTH, 3(P(HEKTUBHO
paspenatb KOH(IUKTHI;

- BIIQJICHUE HaBbIKAMU [103HABATEJIbHOW, Y4EOHO-MCCIIEAOBATEILCKOM U MPOEKTHOMN
NEeSITeNbHOCTH, HABBIKAMU  pa3pelieHus MpoOsieM; CIOCOOHOCTh M TOTOBHOCTh K
CaMOCTOSITEIbHOMY ITOMCKY METOJIOB PEIICHUS MPAKTHUECKHUX 3a]a4, MIPUMEHEHHUIO Pa3IHUYHbIX
METOJI0B ITO3HAHUS;

- TOTOBHOCTb M CIIOCOOHOCTh K CaMOCTOSITEIbHOM HH(OPMALMOHHO-IIO3HABATEIBHOM
JeATeNbHOCTH, BKIJIIOYAash YMEHHUE OPUEHTHPOBATHCS B PA3IMUYHBIX HMCTOYHHMKAX HH(opmaiuw,
KPUTUYECKHU OLICHMBATh W HMHTEPIPETUPOBATH HHGPOpPMAIUIO, IOIYYaeMyI0 U3 Pa3IMYHBIX
HCTOYHHUKOB;

- BIIaJICHUE SI3BIKOBBIMHM CpEICTBAMM: YMEHME SICHO, JJOTUYHO M TOYHO H3JaraTh CBOIO
TOUKY 3PEHMSI, UCII0JIb30BATh aJI€KBATHBIE SI3bIKOBBIE CPE/ICTBA;

- BIIAQJICHHE HaBBIKAMHM IIO3HABATEIFHON pe(IeKCHH KaK OCO3HAHHS COBEPIIAEMBIX
JNEUCTBUN U MBICIMTENbHBIX IPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUMN, I'PAHUI] CBOETO 3HAHMS U
HEe3HaHUs, HOBBIX MTO3HABATEIbHbIX 33]1a4 U CPEICTB JJISl UX JOCTHKCHHUS;

- LEJeyCTPEMJICHHOCTh B IIOMCKaX W MPUHATHM pELIEHHH, CcOO00pasUTENbHOCTh U
UHTYUIUS, Pa3BUTOCTh TMPOCTPAHCTBEHHBIX MPEICTaBICHUN; CIOCOOHOCTh BOCIPUHUMATDH
KpacoTy U FrapMOHUIO MUDA.

K mpenMeTHsIM pe3ysibTaTaM OTHOCATCS:

- c(OpMHUPOBAHHOCTh INPE/CTABIECHUIl 0 MaTeMaTHKe KaK YaCTH MUPOBOW KyJbTYpbl U
MECT€ MaTeMaTHUKH B COBPEMEHHOM IMBWIM3AIMM, COCOOaxX ONMHUCAHUS SIBJIEHUH pealbHOro
MHpPa Ha MaTEMAaTUYECKOM SI3bIKE;

- ¢(OpPMUPOBAHHOCTh MPEACTABICHUI O MAaTEMAaTUYECKUX MOHSTHUSIX KaK Ba)KHEHMIIMX
MaTEMAaTHYECKUX MOJEIAX, TIO3BOJSIOIUX ONKUCHIBATh U U3y4aTh Pa3HbIE IIPOLECCH] U SBIICHUS;
IIOHMMaHHUE BO3MOKHOCTH aKCHOMAaTHY€CKOI0 IOCTPOCHUS MaTEMATHUECKUX TEOPHIA;

- BJIaJlEHUE METOJaMH JOKa3aTeJIbCTB U aJIrOPUTMOB PELIEHMS, YMEHUE UX IPUMEHSATD,
IIPOBOJIUTH J10Ka3aTeJIbHbIE PACCYXICHUS B X0J1€ PELLICHUS 3a/1a4;

- BIIQJICHUE CTAHJAPTHBIMH INpUEMaMHU pELICHHs] palMOHAIbHBIX M HPPALMOHAIBHBIX,
MOKa3aTeNbHbIX, CTENEHHBIX, TPUTOHOMETPUYECKMX YPAaBHEHMH M HEpPaBEHCTB, MX CHCTEM;
UCIOJIb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX IIPOrpaMM, B TOM YHUCIIE JJIsl IOUCKA IIyTH PEIICHUS U
WUIKOCTPALIMU PEIIEHUS] yPaBHEHUI U HEPaBEHCTB;

- chOpPMHPOBAHHOCTh TPEACTABICHUNH OO0 OCHOBHBIX MOHATHSIX MaTeMaTHYeCKOro
aHajM3a M MX CBOICTBaX, BIaJCHHE YMEHHEM XapaKTepu3oBaTh IOBeJeHHE (YHKIIH,
UCIOJIb30BaHUE MOTYYSHHBIX 3HAHUH JUIsl OMMCaHUs U aHAIM3a peasbHbIX 3aBUCUMOCTEI;

- BJIaJICHUE OCHOBHBIMM MOHSATUSMHU O IJIOCKMX M MPOCTPAHCTBEHHBIX I'€OMETPHUYECKUX
¢urypax, uX OCHOBHBIX CBOICTBaX;

- c(OpMHPOBAHHOCTh YMEHHS pacCIIO3HABAaTh FeOMETpUYECKHe (UTypbl Ha YepTexax,
MOJIENIIX M B peajbHOM MHUpE; NMPUMEHEHUE W3YYEHHBIX CBOMCTB TreoMeTpuueckux ¢uryp u
bopMyn A peleHus TeOMETPUUECKUX 3a/1ad U 3a]1a4 ¢ IPAKTUYECKUM COACPKAHHUEM;

- cQOpMHpPOBaHHOCTh IMpPEJICTaBICHUM O Tpoleccax U SBICHUAX, HMMEIOIINUX
BEPOSTHOCTHBII XapakTep, CTaTUCTHYECKUX 3aKOHOMEPHOCTSIX B pPEaJbHOM MHUpE, OCHOBHBIX
MOHATHUAX JIEMEHTAPHOM TEOPUM BEPOSATHOCTEH; YMEHUH HAXOIUTh M OLIEHUBATh BEPOSTHOCTU
HACTYIUIEHHs COOBITHI B NMPOCTEHIINX MPAKTUUECKUX CUTyalUsIX U OCHOBHBIE XapaKTEpUCTUKU
CIIy4aiHBIX BEJIUYMH;

- BIAJCHUE HABBIKAMU HCIOJb30BaHUSA TOTOBBIX KOMIIBIOTEPHBIX IPOrpamMM IIpU
pellIeHuy 3a1a4.



Conepxanne y4eOHOM AMCHMIUIMHBI pPa3pabOTaHO B COOTBETCTBHM C OCHOBHBIMHU
COZIEPKATENIbHBIMU JIMHUSIMU 00y4€HUSI MaTEMaTHKE:

- anrebpanyeckas JMHUS, BKIIOYAIONIAs CHCTEMaTH3aIMI0 CBEJCHUH O YHClIaX; U3yuyeHue
HOBBIX U 0000IIIEHHE paHee U3YUEHHBIX Omnepannil (BO3BEAEHUE B CTENEHb, U3BJIICUEHUE KOPHS,
norapugMupoBaHue, CHHYC, KOCHHYC, TAHT€HC, KOTAHT'€HC U 00paTHbBIE K HUM); U3y4€HHE HOBBIX
BUJIOB YMCJIOBBIX BBIpOXXEHUH U (POPMYN; COBEpIICHCTBOBAHUE MPAKTHUYECKUX HABBIKOB H
BBIUUCIUTENHHOW KyJIbTYpPbI, PaCIIMPEHUE M COBEPILIEHCTBOBAHHE airedpanyeckoro ammapara,
c(OpPMHPOBAHHOTO B OCHOBHOW IIKOJIE, M1 €r0 NMPUMEHEHHE K PEHICHHI0 MaTeMaTHYECKHX U
MPUKIIAJIHBIX 3a]1a4;

- TEOPETUKO-(PYHKIMOHAJIbHAS JIMHUS, BKJIIOYAIONIAsl CHCTEMATU3AIUI0 U PaCUIMpPEHUE
CBeleHUH 0 (DYHKLHUAX, COBEPIIEHCTBOBAaHUE I'paUuECKUX YMEHUN; 3HAKOMCTBO C OCHOBHBIMH
uaessMM M METOJaMU MaTEeMaTHMYeCKOro aHaiu3a B o00beMe, MO3BOJISIONIEM HCCIe0BaTh
alieMeHTapHble (YHKIMH M peliaTh NPOCTEHIINe reomMeTpudeckue, (U3NYecKue H Jpyrue
MPUKJIAJIHbIE 3a1a4H;

- JWHUA YPAaBHEHUW W HEPABEHCTB, OCHOBAHHAs HA IOCTPOCHUM M HCCIEIOBAHUU
MaTeMaTUYECKUX MOJENIEH, mepeceKkaromasncs ¢ anredpaniyeckon 1 TeOpeTUKO-PyHKIIMOHAILHON
JUHUSAMH M BKJIIOYAlOIlas pa3BUTHE U COBEPUICHCTBOBAHHWE TEXHUKH aireOpanyecKux
npeoOpazoBaHuil Uil pellieHusl ypaBHEHUH, HEPAaBEHCTB U CUCTEM; (OPMUPOBAHUE CIIOCOOHOCTH
CTPOUTh W HCCIEAOBAaTh IMPOCTEUIINE MAaTEMAaTUYECKHUE MOJENU IPU PEUIeHHH IPUKJIaJHBIX
3a7a4, 3a7a4 U3 CMEKHBIX U CIIEIUAJIbHBIX IHCUUILINH;

- TreoMeTpuuecKas  JIMHMUS,  BKJIIOYAOWas  HArJBIAHbIE  MPEACTAaBICHUS O
MPOCTPAHCTBEHHBIX (UTypax U H3y4YeHHE HX CBOMCTB, (QOpMUpOBaHME H pPa3BUTHE
MPOCTPAHCTBEHHOTO BOOOPaXKEHMs, Ppa3BUTHE CIOCOOOB TE€OMETPUYECKUX H3MEPEHUH,
KOOPJMHATHOI'O M BEKTOPHOI'O METOJIOB JJIsl PELLIEHUsI MATEMATUYECKUX U MPUKJIaAHBIX 33/1a4;

- croxacThyeckas JIMHMs, OCHOBaHHas Ha pa3BUTUU KOMOMHATOPHBIX YMEHUH,
MPEACTABICHUIN O BEPOSTHOCTHO-CTATUCTHYECKUX 3aKOHOMEPHOCTSIX OKPYKAIOIIEr0 MUPA.

1.4. Komnerennuu oOy4yawuerocsi, (opmmpyembie B pe3yjbTare OCBOCHHS
AUCHMILIHHBI

OK O01. BeiOupate cmocoObl pemieHus 3anad MpodecCHOHATBHOUW AeITeTbHOCTH
MPUMEHUTEIBHO K Pa3IMYHBIM KOHTEKCTaM;

OK 02. OcyuiecTBisITh NOUCK, aHAJINW3 U WHTEPIpETalMIo HHPOpManuK, HEOOXOAUMOMN
U1 BBITIOJTHEHUSI 3a/1a4 PO eCcCOHAIbHON ASSITENbHOCTH;

OK 03. IlnmanupoBaTh U peann30BBIBATH COOCTBEHHOE MPO(ECCHOHATBHOE U JTUMYHOCTHOE
pa3BUTHE;

OK 04. PabGoraTth B KOJJIEKTHBE M KOMaHAE, 3(PQPEKTHUBHO B3aMMOJCHCTBOBATH C
KOJIJIEraMH, PYKOBOJICTBOM, KJIMEHTAMHU;

OK 05. OcymecTBasATh yCTHYIO M NMHCBMEHHYIO KOMMYHHUKAIMI Ha TOCYyAapCTBEHHOM
s3bike  Poccuiickoit ®enepanuum ¢ y4eToM OCOOEHHOCTEH COLMAIBHOTO U KYJIBTYPHOIO
KOHTEKCTa;

OK 06. IIposBasATh Tpa)xJAaHCKO-MATPUOTHUYECKYIO TMO3ULHUI0, JEMOHCTPUPOBATH
OCO3HaHHOE TTOBE/ICHNE HA OCHOBE TPAJAUIIMOHHBIX O0IIEYEIOBEYECKUX IEHHOCTEH;

OK 07. CopelicTBOBaTh COXPaHEHHUIO OKPYKAIOIIEH Cpeabl, pPecypcocOepereHuto,
3¢ eKTUBHO J1eHiCTBOBAThH B UPE3BbIYAMHBIX CUTYALIUAX;

OK 08. Mcnonb3oBath cpeactBa GU3NUECKONW KYIbTYPBI Il COXpPAaHEHUS U YKPEIJICHUs
3I0pOBBSI B TIpolecce Mpo(hecCHOHATBHOW esATeNIbHOCTH U TOJJAepkKaHus HeoOXO0AUMOro
YPOBHSA (PU3NYECKOI MOATOTOBIEHHOCTH;

OK 09. MHcnonb3oBath HWHQPOPMAIMOHHBIE TEXHOJIOTHU B  MPOQECCHOHATHHON
NESITeIbHOCTH;

OK 10. Ilomb3oBatbest mpodeccroHaNbHOM JOKYMEHTalMel Ha TroCylapCTBEHHOM U
MHOCTPAHHOM SI3bIKaX;



OK 11. Hcnose3oBaTh 3HaHWS 1O (UHAHCOBOH TPAaMOTHOCTH, IUIAHUPOBATH
MPeINPUHUMATENHCKYIO IeSITEIbHOCTD B MPo(deccuoHaIbHOM cdepe.

1.6. KoinuecTBO 4aCOB HA OCBOEHME NMPOrPAMMBI:
MaKcUMaJbHON yuyeOHOM Harpy3ku oOyuatomerocs — 324 4acoB, B TOM YHCIIE:
o0s13aTeNbHON ayTUTOpHON yueOHON Harpy3ku oOydaromierocs — 282 yaca;
caMmocTosITeNsHON paboThl oOyuatomierocs — 10;

KOHCYJIbTaIuu — 14 4acos;

IIPOMEKYTOUYHAs arTectanus — 18 gacos.



2. CTPYKTYPA U COJIEP KAHUE YYEBHOW JUCHUTIINHBI
IJ1.01 MATEMATHKA
2.1. O0beM yueOHOM TMCHUNIMHBI U BUIbI Y4e0HOI padoThI

TpynoemkocTh O0bem Cemectp | Cemectp
(yueOHasi Harpy3Ka o0y4arouerocsi) o0pa3oBaTeJbHOI 1 2
NporpaMmsl, 4ac.

Oo0s13aresibHAsI aYINTOPHAsA yueOHasi HATPY3Ka: 324 174 150
B TOM YHCJIE:
teopernueckue 3auarus (JI) 102 62 56
npaktudeckue 3ausatus (I13) 184 94 70
CamocrositesbHasi padora ooyuyawmuxcs (CPC) 10 - 10
Kouncyabsramun 14 8 6
dopma NPOMEKYTOYHOM aTTecTaluu: dK3aMeH B - 18 10 8
OM U 2-OM CEMECTpax
O01mas Tpy10eMKOCTh 324 174 150




2.2. Temarnuyecknii njian ydeonou nucuuniannsl I1J[ 01 MaremaTuka

T Makc. KoaundecTBo 9acos
nbp ydyeOHast
Ne o/ e HauMeHOBaHHE TeM Harpy3ka Ha TeopeTuueckne IIpakTHyeckue Camocrosrennnas
3aHATH pabora
a CTY/JEeHTA, 3aHATHSA 3aHATHS oGyaaommxcs
gac.
Beenenue
MaremaTtuka B HayKe, TEXHUKE,
9KOHOMUKE, UH(POPMAIITMOHHBIX
TEXHOJIOTUSIX U MPAKTUYECKOMN
1. JI1 nestenbHOCTH. Llenn u 3anaun 2 2
M3YYCHHS] MATEMATUKH IPU OCBOCHUU
npodeccuii
CIIO u crenunansaocrei CIIO.
Paznen 1. Anrebpa

JeiictBurenbHble uncna. [Ipubnmxenue

2. J12 JNEHCTBUTENBHBIX YHCEII KOHEYHBIMH 2 2
JNECATUYHBIMU IPOOSIMH.

3 he [IpubnmxeHHbIe BEIUUCICHUS U ) 5
BBIYMCIIMTENBLHBIE CPEICTBA.
JlelicTBus Ha OOBIKHOBEHHBIMH U
JECATUIHBIMU TPOOSMH.
ApudmMeTnueckue TeHCTBUS HaL

4 31 qHCHaMI/Iv, HaXOXKJICHHUE l'IpI/I6J'II/I>KeHI:II>IX ) )
3HAQYEHHUI BEIMYUH U MOTPEIIHOCTEN
BBIYHCIIEHUH (a0COMIOTHON U
OTHOCHUTEJIHHOM ), CPAaBHEHHE YUCIOBBIX
BBIPAKCHUU.

5 3 [Ipouentsl. OCHOBHBIE 337241 HA ) )
MIPOLIEHTHI.

6. I133 | Anrebpanueckue npeoOpa3oBaHMUs. 2 2




PackpsiTe CKOOOK. DopMyJibl
COKpAILlEHHOI0 YMHOKEHUS.

7. [134 | Jlunelinble ypaBHEHUS U HEPABEHCTBA. 2 2

] 35 Pemrenne kBanpaTHBIX YpaBHEHUW W ) )
HEPaBEHCTB.
[Tonsitue KOMIIJIEKCHOT'O qucia.

9. JI4 JeiicTBus HaJ KOMILIEKCHBIMU 2
YUCJIaMH B anredpandeckor Gopme.
I'eomerpuueckas WHTEpIpEeTaIus

10. 136 KOMIUIEKCHBIX dYucea. JledcTBusa Hang ’ ’
KOMIIJICKCHBIMU YUCIaMHU B
anreopandeckor Gopme.

1. 37 JeiicTBus HaJ KOMIIIEKCHBIMHU ) )
YHUCIIAMH.

12. I138 | BxogHolM pedTuHT. 2 2
Crenenb C palnoHaIbHBIM

13 15 IoKasareneM u ee cporcrtBa. KopeHs n- )
ol crenenn wu3 uyucia. CBoiicTBa
apu(MeTnyecKoro KOpHs N-oi CTENEHH.
Jlorapudm uucna. JlecaTuyHBIE W

14 16 HaTypasibHble Jorapudmbl. CBoiicTBa )
Jorapu(MoB. OcHOBHbIE
norapu(MUYECKHUE TOXKICCTBA.

15 1139 JleiicTBHS HaJ CTCIECHSIMH C IIENBIM H ’ ’
HATypaJbHBIM MOKa3aTeNeM.

16 1310 JeiicTBus Hajg CTEICHAMU c ’ ’
paIMOHAJILHBIM MTOKA3aTelIeM.

17 311 Bce nefictBus  Han < KOpHSAMH U ) )
CTETEHSIMU.

18 [1312 | Pemenue uppaloHaJIbHbIX YPaBHEHUH. 2 2

19 313 Jlorapupm qyucnia. OcHOBHbIE ) )
norapu(MUYECKHUE TOXKIESCTBA.

20 [1314 | Teopemsl Jorapu(pMUpOBaHUS. 2 2




[Ipeobpa3oBanue BBIPaKEHHUI,
cofiepKaIuX JorapuMmal.
Pemenne MPOCTENIINX

21 I1315 | norapudmuueckux  ypaBHEHHH u 2
HEpPaBEHCTB.

2 316 Pemennii vaOCTGfIH.IHX [10Ka3aTeJIbHBIX ’
ypaBHEHUI U HEPaBEHCTB.
Pemenue MPOCTEUINX

23 [1317 | norapudmuueckux  ypaBHEHHM u 2
HEPaBEHCTB.

24 I1318 | KonTponbHas pabora 2

Paznen 2. OcHOBBI TPUTOHOMETPHH.

Pannannoe U3MEPEHUE YIJIO0B.

25 17 CooTrHolleHuEe MEXIy TIpaayCHOW U )
panuaHHoi Mmepoil. CHHYC, KOCHHYC,
TAHI'€HC, KOTAHT€HC YU CIIa.
Tpuronomerpuueckue byHKINHA

26 JI8 YUCIIOBOTO apryMeHTa, WX 3HayeHUE. 2
3HaKH.
CooTtHoleHue MEXIY

27 JI9 TPUTOHOMETPUUYECKUMHU byHKIUAMHA 2
OJIHOT'O U TOT'O K€ apryMEHTA.
CooTtHoleHue MEXIY
TPUTOHOMETPUYECKUMU byHKIUAMU

28 I1319 | omHOoro M TOro K€ apryMeHTa. 2
JlokazaTenbcTBa TPUTOHOMETPHUUECKUX
TOK/1ECTB.
®opmyJibl npuBeneHus. YeTtHOCTh U

29 JI10 | HeyeTHOCTH TPUTOHOMETPUY ECKOM 2
byHKIUH.

30 11 dDOpVMyJILI CIIOK CHHUSL. DopMyibl 5
JIBOMHOTr'O U MOJIOBUHHOT'O yTJIa.

31 JI12 ITpeobpa3oBanue CYMMBI 2




TPUTOHOMETPUYECKHX  (QYHKIMHA B
IPOM3BEJCHNE U HA000POT.

[lepnoanuHOCTH, YEeTHOCTb,
32 I1320 | HEYETHOCTD, 3HAKU 2 2
TPUTOHOMETPUUYECKUX (PYHKIIHI.
33 [1321 | ®opmyJibl IPUBEACHHUS. 2 2
34 [1322 | Teopembl 0k EHUS. 2 2
35 323 @®opMyJibl ABOHHOIO U IOJIOBUHHOIO ) )
yria.
[Ipeo6pa3oBanue CYMMBI
36 [1324 | tpuronomerpuueckux  (yHKIUH B 2 2
IPOM3BEJCHNE U HA000POT.
37 113 ObpaTHble TPUT OHOMETPUUECKUE ’ 5
(GYHKLIMH.
38 14 Pemenue HpOC’l;CfII.HHX ’ )
TPUTOHOMETPUUYECKUX YPaBHEHUI.
39 1325 IIpocreiimme TPUT OHOMETPUYECKUE ’ ’
YpaBHEHHUS.
40 1326 IIpocreiimme TPUT OHOMETPUYECKUE ’ ’
HEPaBEHCTBA.
41 I1327 | KonTponbHas pabora 2 2
Paznen 3 dynkuun, ux cBoiiCcTBA U rpaduKu.
YucnoBas ¢yHkuusa. CriocoObl 3aaHus
¢ynkuuu. OOnacTb onpeneneHus u
42 115 MHOXECTBO 3HAYECHUU GyHKIMH. ’ )
MOHOTOHHOCTb, OrPaHUYEHHOCTD,
YEeTHOCTh, HEUYETHOCTh, NEPHOJUYHOCTh
dbynkiun. O6paTHas QyHKIHUA.
IToka3zarenbHas (yHKIMSA, ee CBoOWCTBa
43 e | M rpadmx 2 2
Jlorapudmuueckas byHKIHS, ee
CBOMCTBa U rpaduk.
44 JI17 | Tpuronomerpudeckue GbyHKIIUH, 2 2




CBOICTBa U rpaduKu.

45

J18

[Ipocreimue npeoOdpa3oBaHus

rpaguKoB (QYHKIIHH.

46

11328

Haxoxnenue obactu OIIPCACIICHUA

(GyHKLIMH.
Haxoxxnenune MHOXeCTBa 3HAUEHUH

(GyHKIMHU.

47

11329

[TocTpoenue rpadukoB mokazaTeabHOU
(GyHKLIMH.

[Toctpoenue rpadukoB
norapumMuyeckor QyHKIuM.

48

11330

[Toctpoenue rpadukoB
TPUTOHOMETPUYECKON (PYHKIIHH.

49

11331

[IpeobpazoBanue rpadukoB (HYyHKIIHA.
["apMOHMYECKHE KOIeOaHHSI.

2

50

11332

KontponsHas pabora

2

Paznen 4 Hagana MmaTreMaTH4eCKOro aHaImn3a

51

J19

IlocnenoBaTenbHOCTH. Cnoco0n1
3aJaHisI M CBOMCTBA  YMCJIOBBIX
nociaenoBareiabHocTel.  IloHsTHe O
npenaesne YK CIIOBOH
MOCJICA0BATEIFHOCTH.

52

J120

[Ipenen MIEPEMEHH ON BEJIMYMHBI.
[Ipenen pynkuuu. HenpepplBHOCTS.

53

11333

Yucnosas [TOCJIE0BATENLHOCTD,
cnocoOBl €€  3amaHusd. Brraucienune
YJICHOB IIOCJICA0OBATCIBHOCTH.

54

11334

Brruucnenune npenena GyHKUUM TpU X
— oo, PackpeiTue HeompeneneHHOCTH
00/00,

55

11335

Breruncnenne npenena GyHKIUH TPU X
— a. PackpeiTHe HeomlpeneneHHOCTH
o/o.




ITonstue 0 MPOW3BOJTHOM, ee

56 J21 FEOMETPUYECKUIM CMBICI. Y paBHEHHUE
KacaTeNbHOM K rpauKy (QyHKIMH.
[IpaBuia I pepeHIUPOBaHUS:
57 122 IIPOU3BOJIHAS, CYyMMBI, pa3HOCTH,
IIPOU3BEJCHMSI, YACTHBIE.
[IponzBonnbie OCHOBHBIX
58 JI23 | spemenTapHBIX DYHKIHMIA.
[Ipu3Haky nmocTosiHCTBA, BO3pacTaHUsS U
59 JI24 | yObiBaHud ~ QYHKOUH.  DKCTpPEMyM
byHKIUH.
HaunGonpiiee n HauMeHblIee 3HAYEHUS
¢ynkuuun  Ha  oTpe3ke.  Bropas
60 J125 MPOU3BOIHAS U €€ (U3HYECKUN CMBICIL.
HampaBneHnne  BBIYKIOCTH,  TOYKH
neperuoa.
[IpumeHeHne MpOU3BOAHOMN K
MOCTPOEHUIO T'PaPUKOB.
61 J126
Huddepenunan GyHKIUU U €70
reOMETPUYECKUIN CMBICIL.
Henocpencrsennoe
g epeHInpOBaHUE.
62 336 Z[I/I(l)(bepveHHI/IPOBaHI/Ie CIIOHBIX
(byHKITUH.
['eomerpuueckuii 1 PU3NIECKUN CMBICIT
IIPOU3BOHOM.
Pemenne 3amaHuMii Ha COCTaBJICHHUE
63 I1337 | ypaBHeHus KacaTeldbHOM K rpaduky
(YHKLIMU B TOUKE KaCaHHUS.
64 11338 | UccnenoBanue byHKINH Ha
MOHOTOHHOCTb, 9KCTPEMYM.
65 11339 | Haxoxnenue HauOOJbIIETO "




HAWMMCHBIICTO 3HAYCHU A CI)YHKI_[I/II/I

66

11340

HccnenoBanue QyHKIMUA U TIOCTPOCHUE
rpaduka.

67

1341

[Ipumenenue MPOU3BOTHOMN K
MCCJIEIOBAaHNUIO (DYHKIIHH.

68

11342

KonTponsHas pabora 2

69

27

[TepBooOpa3Has (GyHKIUN.
HeonpeneneHHblii WHTETpal W €ro
CBOICTBA.

HenocpencTBeHHOE HHTErpUPOBAHUE.

70

J128

[lonsTHe 00 ompenereHHOM MHTETpaJe.
®opmyna HeroTona-JleliOHuna.

71

J129

OmnpenencHHbI HMHTErpal Kak IpPeaeln
MHTETPAJILHOU CYMMBI,
reoOMEeTPUYEeCKUI CMBICIT
OIIPEJIEIEHHOI 0 MHTErpaia.

72

11343

HenocpencrsBeHHOE HHTETPUPOBAHME. 2

73

11344

Brruncnenne O PENEIIEHHOTO
uHTerpasa 1o ¢opmyne HproToHa- 2
JleliGHunA.

74

11345

Brraucnenue IJIoIaIen IIJIOCKUX
buryp ¢ TIOMOIIBIO OIPEACICHHOIO 2
MHTErpajia

75

11346

KonTponbHas pabora 2

Paznen 5 YpaBHeHUs u HepaBEeHCTBA

76

JI30

PaBHOCHIIBHOCTB YpaBHEHUH,
HEpaBEHCTB, CUCTEM. PanyoHasbHbIE U 2 2
UppaLMOHaJbHbIE.

77

J31

OCHOBHBIE ~TIPHEMBl UX  PELICHUS
(pa3noXxeHne Ha MHOXHTENHU, BBEJCHNE
HOBBIX HEW3BECTHBIX, IOJCTAaHOBKA,
rpaduyeckuii MeTox).

78

11347

Pemenue panroOHaJIbHBIX n 2




HppalrOHaJbHBIX
pa3JIMYHbIMH MCTOAAMMU.

YpaBHEHUH

ITokazaTenbHbIC YPaBHCHUSA U

79 JI32 2 2
HEpaBEHCTBA.
Pemenue mokazaTenbHBIX ypaBHEHHUH U
80 | I1348 P 2
HEpPaBEHCTB PA3JIMYHBIMUA METOIAMHU.
Pemrenne cucreM nmokasaTenbHBIX
81 11349 . 2
ypaBHEHUH M HEPABEHCTB.
Jlorapudmuyeckue aBHEHUS U
82 7133 pud P 2 2
HEpaBEHCTBA.
Pemenue JI0rapu(pMUYECKUX
83 | II350 ) puc 2
yYpaBHEHUH Pa3JIMYHBIMHU CIIOCOOAMH.
’4 351 Pemenue JorapupMuyecKux ’
HEpPaBEHCTB PA3JIMYHBIMU CIIOCOOAMH.
Pemenne cuctem JorapugpMuyecKux
85 | 352 ) puc 2
ypaBHEHUH.
Tpuronomerpuyueckue ypaBHEHUS
86 m4 | P P P : 2 2
HEpPaBEHCTBA M CUCTEMBI.
Tpuronomerpuueckue ypaBHEHUS
87 ms | P P P : 2 2
HEPaBEHCTBA U CUCTEMBI.
Pemenne TPUTOHOMETPUYECKUX
88 [1353 | ypaBHeHuit u CHCTEM 2
TPUTOHOMETPUYECKUX YpPaBHEHHH.
Meronst peleHus
TPUTOHOMETPUYECKUX YPABHEHUI.
89 [1354 | Pemenue TPUTOHOMETPUYECKUX 2
HEpaBEeHCTB.
90 11355 KonTponpHas pabora 2
CPC WNHnuBuayansHble MPOEKTHI 2
Paznen 6 KomOuHaTopuka, CTaTUCTUKA U TEOPHsI BEPOSTHOCTEN
91 | J136 | OcHOBHbIEC MOHSTHS KOMOHHATOPHKH: | 2 | 2 |




pasMelleHue, [IEpPECTaHOBKA,
COYETaHHUE.
[Ipocreiimne KOMOMHATOPHBIE 3aJayH.

92 [1356 | IlpaBuno  yMHOXEHHS UM  JIEPEBO 2
BapuaHTOB. [IepecTaHOBKH.

93 1357 Bri6op HECKOJIbKUX AJIEMEHTOB. )
CoueraHusl.
Kitaccuueckoe u CTaTUYECKOE

94 737 | OMPEACTEHHE  BEPOATHOCTH. Teopemsl )
CIIOKECHHUS U YMHOKECHHUS BEPOSITHOCTH.
Dopmyia ITOJTHOU BEPOATHOCTH.

95 38 ®opmyna EepHynJ‘II/I; 5
JluckpetHas ciaydaiiHas BEJIWYUHA U
3aKOHBI €€ PaclpeeIeHMsl.
Pemenne 3amay  Ha  IpUMEHEHHE

96 I1358 | xiaccuueckoro oTpeIesIeHUs 2
BEPOSITHOCTH.

97 11359 Pemenue 3a1a4 ¢ npuMeHeHnEM TeopeM )
CIIOKEHHUS U YMHOXKEHHUS BEPOSITHOCTEH.
Pemenne 3amau  Ha  IpUMEHEHHE

98 [1360 | popmynbl TMONHOM BEPOATHOCTH MU 2
¢dopmyisl baiieca.
[IpenmeT MaTeMaTHYECKON CTATUCTHKH.
Bo16opku, BBIOOpOYHBIE

99 JI39 2
pacrpeneneHusl. Yucnosbie
XapaKTepUCTUKU BBIOOPKHU.
[Toctpoenue 1o JaHHBIM
pacrpenienieHuss  BBIOOPKM — IMOJMIOHA

100 [1361 | gwacroT, rucTorpamMmy. 2
CoBMmecTHBIE pacnpezneneHus
CIIy4alHbIX BEJIUYMH.

CPC WNHuBuayanbHbIE MPOEKTHI 4

Paznen 7 'eomerpus




AKCHOMBI CTEPEOMETPUHU U MPOCTEH I E
cliencTBusi M3 HUX.  B3auMmHoe

101 J140 2
pacmoiiokeHue  ABYX  NpPSAMBIX B
MPOCTPAHCTBE. YTOJ MEXAY NPSIMBIMHU.
[TapannenbHOCTh NPSAMON U TIIOCKOCTH

102 | J141 P P M 2
MapajsieIbHOCTh IBYX TIOCKOCTEH.
[lepnenAMKYIAPHOCTD IPSAMOU U
MIJIOCKOCTH. CBs3b MEXY

103 JI42 | mepneHAMKYISPHOCTHIO u 2
napajieIbHOCThIO MPSIMBIX u
IJIOCKOCTEW B TPOCTPAHCTBE.
[leprieHIUKyYIAp W HaKIOHHAsA. YTOJI

104 | JI43 pResAeY 2
MEXAY MPSMOM U TNIOCKOCTHIO.
Teopema o Tpex NepneHIuKyIsIpax.

105 | J144 P P HEpHEHATEY P 2
JByrpaHHbIf yroa.

106 JI45 | IleprieHAUKYJISIPHOCTD JIBYX 2
IIJIOCKOCTEH.
Pemenue 3amau Ha mapayuIeNnbHOCTH

107 | 362 e sal P 2
MPSIMOM ¥ TJTOCKOCTH.
Pemenue 3amauy Ha mapayuIeNbHOCTH

108 | 1363 Aan P 2
JIBYX TIJIOCKOCTEH.
Pewienne 3amady ¢ IpuUMEHEHUEM

109 | T364 8 P 2
TEOPEMBI O TPEX MEPIEHIUKYIAPaX.

110 1146 MHoOrorpaHHMKH. [IpaBunbHbIE ’
MHOrorpasHuku. [Ipusma.
[Tapannenenuren u ero CBoMcTBAa.

11| J147 b A 2
Haxoxaenue miomaay noBepXHOCTH.
[Mupamuna. CpoiicTBa mapamieabHBIX

112 JI48 | nepeceuenuii B nupamuae. Haxoxnenue 2
IIJIOIAU TOBEPXHOCTH.

113 JI49 | Ceuenust B MHOTOIpaHHUKAX 2

114 [1365 | Pemenue 3a1a4 110 TEME: 2




«I[IpssMOyronbHBI  IapauleNICIUIIEN».
Pemenue 3a7a4 o TEeME:
«[Tapamienenumneny.

Penrenue 3a1au Ha HOCTpOEHNE CEUCHHUH

115 [1366

B IIPU3ME.

Pemenue 3amau no teme: «lIpaBunpHas
116 | I367 A P

MUPaMUIA.

Pemenue 3aau Ha nmocTpoeHue ceuyeHui
117 | 1368 A P

B IMUpaMU/IE.

Boruucnenue 5351eMeHTOB TpPHU3MBI  Ha
118 | T1369 P

MOJIEITH.

Boruucnenue  35€eMEHTOB,  IUIOIIAIU
119 | 11370 : taa

MTOBEPXHOCTH MUPAMUJIBL.

Brluucnenue 1miomanyd MOBEPXHOCTH
120 | M371 HHal P

MIPU3MBI.

IToBepxHOCTB BpAILICHHUS. Tena
121

JIS0 | Bpaenwus.

122 JI51 | [lunuHap ¥ KOHYC.

Ceuenus  uuiaMHApPa W KOHyca
123 JI52 | mnockoctsamu. IloBepxHOCTH LMIIMHIpA

U KOHYCa.

[Hap u chepa. KacarenapHast nia0ckocTh
124 JI5S3 | x cdepe. Ilnomans TOBEPXHOCTH

cepsl.

Brbluncnenue 1Uiomand  MOBEPXHOCTH
125 [1372 | umiMHApa W KOHYca Ha KOHKPETHOM

MO/IEJIH.

Pemenne 3amau o teme: «lIllap, chepa
126 | M373 % P, cepa,

BBIUMCIICHHE TUIOMIAAN TOBEPXHOCTHY

[Tonstne oObeMa TEOMETPUUYECKOTO
127 | J154 P

tesna. O6beM MHOTOrPaHHHUKOB.
128 JISS OOBeM Ten BpallieHus .
129 [1374 | Peurenune 3ana4 Ha HaXOXKIeHUE 00BEMA




IIPpHU3MBbI U ITUPAMUJIBL.

Pemenue 3amau Ha HaXOXKJICHHUE o0beMa

130 1375 2 2
HUIMHAPA, KOHYCa, apa.

131 1376 Boruucnenue 00bEMOB IIPU3MBI, ) )
MAPaMUJIbl HA KOHKPETHBIX MOJEIISIX.

132 377 Boruucnenue O6LGM8B LUJIMHApA U ) )
KOHYCa Ha KOHKPETHON MOJIEIH.

133 378 BLFHKH@HHe iomaau U odbeMa Tena ) )
CJIO’KHON KOH(UIYypaLUH.

134 [1379 | KontposbHas pabota 2 2
[IpssmoyrosnbHblE ~ KOOpAMHATHI  Ha

135 JI5S6 | miockoctu U B mpocTpaHcTBE. BekTopbl 2 2
Ha MJIOCKOCTU U B MPOCTPAHCTBE.
HeiictBust Hajx BekTtopamu. JleiicTBug

136 JIS7 | Ham BekTOpaMH, 3aJaHHBIMM CBOMMH 2 2
KOOpJMHATaAMHU.

137 JI58 | YpaBHEHHE JIMHUM U TIPSIMOA. 2 2

138 JI59 | YpaBHEHHE OKPYKHOCTH. 2 2
Pemenue 3a1au Ha HaXOXKIAEHUE AJIMHBI
BEKTOpa yIlla MEXIy BEKTOPaMH.

139 [1380 | Pemienne 3agay Ha  HaXOXAEHHE 2 2
KOOpJIMHAT TOYEK, JCTSAIINX OTPE30K B
JTAHHOM OTHOUICHHH.
Pemienne 3amay Ha  HaXOXIEHUE

140 [1381 | ckansipHOrO, BEKTOPHOI'O U CMEIIAHHOT O 2 2
IIPOU3BEJEHUS] BEKTOPOB.

141 I1382 | YpaBHeHME NPsIMON U OKPYKHOCTH. 2 2

CPC | lnpuBuayalibHbIE IPOEKTHI 4 4

KoncynbTanun 14
Wtoro: 324 118 164 24 (B oM Hucae 14

KOHCYJIbTAlM)




2.3. Conep:xxanue yyeoHoii qucuumiudbl [1/1 01 MaremaTuka

HaunMeHnoBaHue TeMbI

O0bém YpoBenn
AUCHUIJIMHBI Coaepixanue
4yacoB O0CBOEHUS
BBenenue. Coaep:kanue y4e0HOT0 MaTepHuaJia 2 1
MaremaTuka B HayKe, TEXHUKE, SKOHOMHUKE, THPOPMAIIMOHHBIX TEXHOJIOTUSX U
MPaKTUYECKOi nesaTenbHoCTH. Llenu 1 3a1aun n3yueHus MaTeMaTUKH MIPH OCBOSHHUH
npodeccuii u cnienuanbHocter CIIO.
Teopernueckue 3aHATHSA 2
1. Marematuka, €€ CBSI3b ¢ APYTUMHU HayKamH. Poib MaTeMaTHKU B pPa3BUTHH HAYKU. 2
Pa3znea 1. Auredpa Conep:kanue y4e0HOT0 MaTepHuaJia 58 2

Pa3zButue nonaTus o uucie. Apudpmernueckue AercTBus Hal uynciaamu. [1pubmxkenHbie
3HAYEHHUs] BEIMYMH U IOIPEHIHOCTEH BBIYMCIEHUH (a0COMIOTHOM M OTHOCUTEIBHON);
CpaBHEHME 4YHCIOBBIX BbIpaxkeHui. Haxoxnenume ommOok B mpeoOpa3oBaHUsAX U
BBIUMCIIEHUSX (OTHOCUTCA KO BCEM IIYHKTaM IHporpammbl). [IOHSTHE KOMIUIEKCHOIO
qycla.

IlonsTne KOpHA n-Mi CTENEHU, CBOMCTBA DPAJMKAIOB, IPAaBWJIA CPAaBHEHUS KOpHEH.
Omnpenenenne KOpHs U CBOMCTB KOpHEH. Bbruncienne u cpaBHEHUE KOPHEH, BBITIOJIHEHUE
INPUKUAKK 3HaueHus KopHsa. IIpeoOpa3oBaHue 4YMCIOBBIX U OYKBEHHBIX BbIpaXKEHMI,
colepKalMx  pagukanbl.  Pacuer mo  ¢dopmynaMm,  coxeplKallUM  paJuKaibl.
PaBHOCHIJIBHOCTB BBIPa)KEHUH C pasiuKanaMy. Perienre nppaluuoHaabHbIX YPaBHEHHI.
[TonATHE CTENEHU C NEHCTBUTEIBHBIM IOKa3aTeseM. HaxokiaeHue 3HA4EHUH CTEIEeHH.
B3aumocBs3p KOpHS n-i CTENEHM M CTENEHM ¢ ApoOHBIM Mokas3ateneMm. CBolicTBa
crerieHeil. CTeneHb € palMOHAIbHBIM IOKa3aTeneM. [IpeoOpazoBaHue YHCIOBBIX U
OYKBEHHBIX BbIPaXXEHUI, COlEpKALUX CTeNeHU. PelieHne nokasaTenbHbIX ypaBHEHUI.
IIpumeHeHnEe KOpHEH W CTENeHeil IpU BBIYMCICHUUM CPEIAHMX, ACJIEHHUHM OTpe3Ka B
«30JI0TOM CEYEHUMN.

ITpuxiagHbie 3a1a4u HA CI0KHbBIE TIPOLICHTHI.

[IpeoOpazoBanue BbIpa)KEHUH C MpUMEHEHHEM (QOpMYyJl M CBOMCTB CTeNneHel u
Jorapu(mos.

OO6sacTy ONYCTUMBIX 3HAUY€HUM Jorapu@mMuyeckoro BblpaxkeHMs. Jlorapudmuueckue




YPaBHEHHUS.

TeopeTuueckue 3aHsATHS 8
1. [edictButenbHble uucna. [IpubinmkeHue AeMCTBUTENBHBIX YHCEN KOHEUHBIMU 2
JECITUIHBIMU APOOSIMHU.

2. [Ipubnm>keHHbIe BHIYUCIEHUS U BBIYUCIUTEIbHBIE CPEICTBA. 2
3. lloHAaTne KOMIUIEKCHOro uwucia. JleldcTBUS HaJ KOMIUIEKCHBIMM YHUCIAMHU B 2
anredopandeckoi popme.

4 CreneHb C palMOHAJbHBIM IIOKa3aTelleM M ee cBoicTBa. KopeHb n-oil creneHu wus 2
yucna. CBoiicTBa apupMETHUY€CKOro KOPHS N-Oi CTENeHH.

5. Jlorapum uucna. Jlecstuunble U HaTypajbHble Jorapudmel. CBoiicTBa norapumos. 2
OcHOBHBIE JTIOrapu(pMHUUECKHE TOKIECTBA.

[MpakTnyeckne 3aHATHS 38
1. JlelictBusg HaJ OOBIKHOBEHHBIMM U JECATHUYHBIMH Jpo0siMu. Apudmernueckue 2
NEWCTBUS HaJ 4YHUCIaMHM, HaxOXJAEHHE MPHUOIMKEHHbIX 3HAUYE€HUH BEIMYUH U
MOTPEITHOCTEeH BBIYMCICHUN (aOCONIOTHOM M OTHOCHTENLHOM), CpaBHEHHE YHCIIOBBIX
BBIPAXKEHUI

2. [IpouenTsl. OCHOBHBIE 3a/1a4M HA TTPOLIEHTHI. 2
3. AnreOpamueckue mnpeoOpa3oBanus. Packpbite cko00K. DOpPMYbl COKPAIIEHHOTO 2
YMHOKEHHSI.

4. Jluneitnpie ypaBHEHUS U HEPABEHCTBA. 2
5. PellieHue KBaApaTHBIX YPAaBHEHU U HEPABEHCTB. 2
6. 'eomeTprueckass UHTEpIpETALUS KOMILIEKCHBIX Yyncesl. JlelcTBUs HaJl KOMIUIEKCHBIMU
YyucIaMu B anredpandeckoi popme.

7. JIeUCTBUS HaJ KOMILJIEKCHBIMU YMCIIAMU. 2
8. KontpospHas paborta Nel 2
9. JleiicTBUs HAJ CTENEHSAMU C LEIbIM U HaTYPaJIbHBIM [TOKA3aTEJIEM. 2
10. lelicTBus HaJ CTENEHSAMU C PALIMOHAIBHBIM I1OKA3aTEIIEM. 2
11. Bce nelictBust HaJl KOPHSIMU U CTETICHSIMU. 2




12. Pemienue uppanyoHaibHbIX YPaBHEHUH.

13. Jlorapugm uncna. OcHOBHbIE JTOrapu(pMUUECKHE TOXKIECTBA. 2
14. Teopemsl norapudmupoBanus. IIpeoOpazoBaHue BbIpaXEHHUH, coOAepKAIIUX 2
Jorapy (msl.
15. Pemienue npocredmmx gorapu(pMuyecKkux ypaBHEHUM U HEPABEHCTB. 2
16. Pemienuii mpocTelmx moka3aTebHbIX YPaBHEHUI U HEPABEHCTB. 2
17. Pemienue orapu(pmMu4eckux ypaBHEHUIN U HEPaBEHCTB. 2
18. KontpombHas padborta Ne 2 2
Pa3znen 2. OcHoBbl| Coep:xanne yueOHOIo MmaTrepuasia 49
TPUTOHOMETPHH. PaguanHblii MeTOJ M3MEpEHMsS YIJOB BpPAIEHUS W UX CBSA3M C TIPajyCHOHM MEpOH.

N300paxeHne yrioB BpalleHHUs Ha OKPYKHOCTH, COOTHECEHHME BEJIMYMHBI yrja C €ro
pacIONOKEHUEM.

Omnpenenennss TPUrOHOMETPUUYECKUX (YHKIMHM 7 YIJIOB [OBOPOTa U OCTPBHIX YIJIOB
MPSIMOYT OJILHOI'O TPEYT OJIbHUKA, UX B3aUMOCBSI3H.

OCHOBHBIE ~ TPUIOHOMETPUYECKHME  TOXKJIECTBA Il BBIUMUCIEHUS  3HAYCHUH
TPUTOHOMETPUUYECKUX (QYHKIHHI M0 ogHON U3 HUX. OcHOBHBIE (POPMYIIBI TPUTOHOMETPUH:
GopMynbl  CIOXEHHUS, YABOEHHUSA, MpeoOpa3oBaHUs CYMMbI TPUTOHOMETPUUECKUX
(GyHKUMI B IpoW3BEIEHHE M Ipou3BeACHUs B cymmy. lIpumeHenue ¢opmyn mnpu
BBIUHMCIICHUH 3HaYEHHs] TPUTOHOMETPHUECKOI0 BHIPAYKEHUS U YIPOLIEHHUS €ro.
CuMMeTpuss TOYEK Ha E€AMHMYHOW OKPY>KHOCTH, MPUMEHEHHE IS BBIBOAA (hOpMyI
MIPUBEECHUS.

Pemenne 1no  QgopMmynamM M TPUTOHOMETPUYECKOMY  KpPyry  IPOCTEHIIUX
TPUTOHOMETPUUYECKUX YPAaBHEHUH.

OO01me MeToAbl pelIeHHUs] TPUTOHOMETPUUECKUX YpaBHEHUM (IIpUBEIEHUE K JIMHEHHOMY,
KBaJIpaTHOMY, METOJ| Pa3JOKE€HUs Ha MHOXKUTEIM, 3aMEHbl NepeMeHHoM). EauHuunas
OKPYKHOCTb M pELIEHUs] NPOCTEUIINX TPUTOHOMETPUUECKUX HEPABEHCTB.

O3HakOMIJIEHHE C TOHSITHEM OOpaTHBIX TPUTOHOMeTpudeckux (yHKuui. OnpeneneHus
apKcuHyca, apKKOCHHYCa, apKTaHTeHca YHuciia, U300pa’keHrne Ha eAMHUYHON OKPYKHOCTH,

IIPUMEHEHUE IIPU PELICHUN YPAaBHEHUM.




Teopernyeckue 3aHATHA. 14
1. Pagnannoe n3mepenue yrinoB. COOTHOLIEHHE MEXAY I'PalyCHONM U PaJuaHHOU MEpPOM. 2
CuHyc, KOCUHYC, TAHI€HC, KOTAHI'€HC YUCIIA.
2. TpuroHomerpudeckue QyHKIIMH YUCIOBOr0 apryMeHTa, UX 3HaUeHUE. 3HAKU
3. CooTHoUIeHHE MEXIy TPUTOHOMETPHUECKUMH (YHKLIUAMH OJHOIO M TOrO JKe 2
apryMeHTa.
4. ®opMmyibl npuBeeHUs. YeTHOCT U HEYETHOCTh TPUTOHOMETPUYECKOH (QYHKIUH. 2
5. @opmyinsl cioxeHus. @opMyIibl ABOWHOTO U MOJOBUHHOIO YIJa. 2
6. IIpeobpa3zoBaHne CyMMbI TPUTOHOMETPUUYECKUX (QYHKIUI B IPOU3BEACHUE U HA0OOPOT. 2
7. OGpaTHbIE TPUTOHOMETPUUECKUE QYHKIUH. 2
8. PemeHne npocTedMX TPUTOHOMETPUYECKUX YPaBHEHU. 2
IIpakTH4yeckue 3aHATHA 20
1.CooTHoOlLIEHNE MEXAY TPUTOHOMETPUUECKUMH (PYHKIUSAMH OTHOTO U TOT'O e 2
apryMeHTa. /lokazaTeiabCTBa TPUTOHOMETPUUYECKUX TOXKIECTB.
2. IlepnoaMYHOCTh, YETHOCTh, HEYETHOCTb, 3HAKU TPUTOHOMETPHUECKUX (DyHKIUIA. 2
3. ®opmybl IPUBEIEHHUS. 2
4. TeopeMbl CIOKEHHUS. 2
5. ®opmyIbl ABOMHOTO U MTOJOBUHHOIO YIJa. 2
6. IIpeobpazoBaHre CyMMbl TPUIOHOMETPUYECKUX (YHKLUI B IPOU3BEIEHUE U HA000POT. 2
7. llpocreiilrie TPUTOHOMETPUY ECKUE YPABHEHUS. 2
8. IIpocrelimme TPUrOHOMETPUY ECKUE HEPABEHCTBA. 2
19. KonTponsHas padora Ne 3 2
Pazpen 3. ®ynkuum, unx| Coaep:kaHue ydeOHOro Marepuajia 30

CBOMCTBA M rpauKH.

[TonsiTHE MEpEMEHHOM, 3aBUCUMOCTH MEXY II€PEMEHHbIMH.
[Tonstue rpaduka. IlpuHamiexHocTs TOukH rpaduky ¢yHkuuu. OnpeneneHue Io




(dopmyiie npocreiiei 3aBUCUMOCTH, BUa ee rpaduka. Beipaxenue n3z GpopMmyibsl ogHoH
IIEPEMEHHON Yepe3 Jpyrue.

Onpenenenne pyHkuuu. O6gacTy ONpeeneHus U 3HaYeHUH GyHKLNU.

[Tpumepsl (YHKIMOHANBHBIX 3aBUCHUMOCTEH B peasibHbIX IIpoOLeccaXx M3 CMEKHBIX
JUCLIUIIIIVH.

Jloka3aTenbHble pacCy X AeHHUsI HEKOTOPbIX CBOMCTB JIMHEMHON M KBaJpaTUUHON QyHKIHA,
UCCIIEZIOBAHUS JIMHEHHOM, KYyCOYHO-TMHEWHOM, IpOOHO-TMHEMHOM M KBaapaTUYHOU
byHkuuii, nocrpoenue ux rpaduxos. IloctpoeHne u uTeHue rpadukoB QYHKIUI.
HccnenoBanue GpyHKIUU.

CocraBieHnue BUJI0B (PYHKIMII 110 JAHHOMY YCJIOBUIO. 3a/1a4yl Ha SKCTPEMYM.
IIpeoOpazoBanue rpadpuka GyHKIUH.

Oobpatsble ¢pynkuuu. Bun u rpapuk obpatHoil pyHKUMH, ee 00JacTb ONpeneseHUus U
obnactp 3HaueHUU. [IpumMeHeHue CBONCTB (yHKUMH NpU MCCIEAOBAHUU YPaBHEHUH U
pELIEHUH 3a7a4 Ha SKCTPEMYM.

[Tonsitre cnoxxHoi GyHKIMU. Beraucinenne 3HaueHU (GyHKINN 110 3HAYEHU IO apryMeHTa.
Omnpenesnenune MoJI0KEHU TOUKU Ha rpaduKe 1o ee KOOpAWHATaM U Hao00poT.

CpoiicTBa (hyHKUUH NpH CpaBHEHMM 3HA4YeHUH creneHeidl m jorapudmos. IlocTpoenue
rpauKoOB CTENEHHBIX M Jorapupmuueckux ¢QyHKIUM. PelieHue mnoka3aTelpHBIX U
Jorapu(pMUUYECKUX YpaBHEHUHM U HEPABEHCTB 10 U3BECTHBIM aJIr OPUTMAM.

ITonsiTMe HenmpepbIBHOW INepuoandeckod (yHKIMH, CBOWCTBA CHHyCa M KOCHUHYCA,
MOCTPOEHUE UX TPAPUKOB.

I'apmoHnueckue KojeOaHMs, HPUMEpbl TAapMOHUYECKMX KOJeOaHUN JUIg ONucaHus
IIPOILIECCOB B (PU3MKE U IPYrHX 00JACTSIX 3HAHUH.

[TonsTne pa3pplBHOM NEPUOAMYECKON (YHKIMU, CBONCTBA TaHIe€HCa U KOTaHIEHCa,
IIOCTPOEHHUE UX I'PaUKOB.

[Ipumenenue cBOHCTB (yHKUMH [ CpaBHEHUs 3HAUYEHMH TpPUTOHOMETPUYECKUX
GbyHKIUI, peleHns TPUrOHOMETPUYECKUX YPAaBHEHU.

[Toctpoenne rpadukoB OOpaTHBIX TPUTOHOMETPUYECKUX (YHKIMH U OmpeneseHHe 10
rpaukam ux cporcts. Ilpeobpa3zoBanue rpaguKos.

TeopeTndeckne 3aHATHS.

1.Yucnosas ¢pynkuus. Cnoco6s! 3ananus pyHkuuu. O61acTb onpeaeaeHuss 1 MHOKECTBO
3HaueHud (QyHKIML. MOHOTOHHOCTb, OrpaHMYEHHOCTb, YETHOCTb, HEYETHOCTb,
MepUOINYHOCTh PyHKIMU. OOpaTHAsT QyHKIUS




2. Iloka3atenbHast pyHKLMSI, €€ CBOMCTBA U IpaduK. 2

Jlorapugmuueckast QyHKIMs, €€ CBONCTBA U rpa(UK.

3. Tpuronomerpuueckue QyHKIMH, CBOMCTBA U I'PaUKH. 2

4. Ilpocreiimume npeodpa3oBanus rpadukoB QyHKIUU. 2

IIpakTH4yeckue 3aHATHA 10

1. Haxoxnenue obnactu onpeaeneHus QyHKIHUH. 2

HaxoxneHne MHOKeCTBa 3HaU€HUH (DyHKIIHH.

2. IlocTpoenue rpadukoB noka3aTeabHON QyHKIMH. 2

ITocTpoenue rpadukoB gorapuMudecKoil HyHKIIHH.

3. IToctpoenue rpadukoB TPUTOHOMETPHUUECKOH (PyHKIIMH. 2

4. IIpeobpazoBanue rpadukoB GyHKIUNA. ['apMOHUUYEcKHne KOTeOaHusI. 2

5. KontposbHas pabota Ne 4 2
Pa3znen 4. Hauana| Conep:xxanue yueOHOro MaTepuaia 60
MaTreMaTH4ecKkoro anaiau3a |[loHsTHe 4MCIoBOI TOCIIEN0BATENBLHOCTH, CIIOCOOBI €€ 3a/JaHNs, BBIYMCIIEHUE €€ YJIECHOB.

[Ipenen mocnenoBaTenbHOCTH. BbruncieHne cymMMbl O€CKOHEYHOTO YMCIOBOrO psiia Ha

npuMepe OecKOHeuHO YyObIBarolleil reomerpuueckoi mnporpeccuu. dopmyrna CyMMBI

0eCKOHEYHO YOBIBAIOLIEH reOMEeTPHUECKON TPOrpeccuu.

ITponsBonHas, €€ MEXaHUYECKHMI M T'€OMETPUYECKUN CMBICH. AJTOPUTM BBIYHMCICHHUS

IPOM3BOJHOM Ha IIPUMEpPE BBIUKUCIEHUS MIHOBEHHOH CKOPOCTM M YIVIOBOIO

KO3 pUIMEHTa KacaTeIbHON. YpaBHEHUE KacaTeIbHON B O0LIEM BUIE.

[TpaBuia nudpepennmpoBanns, TaOIUIBI TPOU3BOAHBIX 3JIEMEHTAPHBIX (PYHKIUH.

TeopeMsl 0 CBSI3U CBOMCTB (QYyHKIMH U Ipou3BoaHON. MccnenoBanue pyHKIMY, 3aJaHHON

bopMynoil ¢ NOMOIIBIO NPOM3BOJHOW. YCTAaHOBJIEHHE CBSI3M CBOMCTB (QYHKUIUU H

IpOU3BOJHOM 1O uX TrpapukaMm. IIpumMeHeHHMe NPOM3BOIHOW TNPU HAXOKICHUU

HauOOoJIbIIIEr 0, HANMEHBIIET 0 3HAYCHUS U SKCTpeMyMa (PyHKIIMU

WuTerpan u neppoodpasnas. [lpaBuna Beraucienus neppoodpasnoi. Teopema Hrelorona-

Jleiibnuna. Beruncnenne neppoodpazHoil pyHkuuu. Pemrenue 3amay ¢ MCMoOiIb30BaHUEM

nepBooOpa3Hoi U npous3BoaHOH. [IpuMeHeHne UHTerpana A BIUUCICHUS (QU3NYECKUX

BEJIMYUH U ILIOINAJEH.

Teopernyeckue 3aHATHA. 26




1. [TocnenoBarenbHOCTH. Crioco6b1 3a1aHus u CBOMCTBA YUCIIOBBIX 2
nocienoBarenbHocTel. [penen unciaoBoi nocae10BaTeaIbHOCTH.

2. lIpenen nepemennoi BenmuuuHsbL. [Ipenen Gpynkiuu. HempepblBHOCTS. 2
3. IloHsTe NpPOM3BOIHOM, €€ TeOMETPUYECKUIl CMBICI. YpaBHEHUE KacaTelbHOH K 2
rpauKy QyHKIIHH.

4. TlpaBuna nuddepeHurpoBaHUS: TPOU3BOAHAS, CYMMBI, Pa3HOCTH, MPOU3BEICHUS, 2
YaCTHOT 0.

5. Ilpon3BoaHbBIE OCHOBHBIX 3JIEMEHTAPHBIX (PYHKIUH. 2
6. IIpu3HaKy MOCTOSHCTBA, BO3PACTAHUA U YObIBaHUSI, SKCTPEMYM 2
7., HanGonbiee n HauMeHblIee 3HaUeHUs QYyHKIUU Ha oTpe3ke. Bropas mpousBoaHas u 2
ee pusznyeckuii cmpici. HampaBieHue BbINMYKJIOCTH, TOYKHU Iepernda

8.. [Ipumenenue npousBoaHOIN K nocrpoeHuto rpadukos. Juddepennuan GyHKIUH, €ro 2
reOMEeTPUYECKUN CMBICI.

9. ITeprooOpasnas GpyHkiuu. HeonpeneneHHbI HHTETpal U €r0 CBOWCTRBA. 2
HemnocpencrBeHHOE MHTETPpUPOBAHHUE.

10. IlonsTre 06 onpenenenHoM uHrerpaine. opmyna Hetotona-Jleltbuuna. 2
11. OmnpeneneHHbI HMHTErpaj Kak Ipeaes] HHTErpajbHONM CyMMBl, I'€OMETPUYECKHI 2
CMBICJI OIIPEJEIIEHHOr 0 MHTErpaa.

IIpakTH4yeckue 3aHATHA 22
1. YucnoBass mOC/IE€AOBAaTEIBHOCTb, CIOCOOBI €€ 3aJaHusd. BpluuciIeHHe 4YJIeHOB 2
110CJIE10BATEIbHOCTH.

2.Bbruncnenue npenena (GyHKIUU IPU X — 00. PackpbITue HEONpPe1eIeHHOCTH 00/,

3. Beiuncnenue npenena GyHKIMU IpU X — a. PackpeiTue HeonpeaeaeHHoCTH 0/0. 2
4. HenocpenctsenHoe auddepenunpopanue. AuddepeHunpoBaHue CI0KHbIX (QYHKIMH. 2
I'eomerpuyeckuii 1 Gpu3nUecKnil CMbICI TPOU3BOAHOM.

5.. Pemrenune 3ajaHuii Ha cocTaBi€HME ypaBHEHHUs KacaTeNbHON K rpaguky (yHKIHMM B 2
TOYKE KaCaHUs.

6. UccnenoBanue GpyHKINN HA MOHOTOHHOCTb, SKCTPEMYM. 2

7.HaxoxeHne HauboIbIIEro ¥ HAMMEHbIIEro 3HaYeHUs PyHKLUU.




8. IlpuMeHeHue Nporu3BOIHOM K MCCIEA0BaHNIO (DYHKIUH. 2

9. KontposbHas pabota No5 2

10. HemocpencTtBeHHOE MHTETPUPOBAHMUE. 2

11. Beruncnenue onpenesieHHOro nHTerpaina no ¢popmyne Hetorona-JlenOuuia. 2

12. Beruucienue miomaaei miockux (Gpuryp ¢ moMoIbio onpeaeieHHoro HHTerpaia 2

13. KonTtponbHas padora Ne 6 2
Pasnen S. YpaBHenus wu|Conepxxanue yaeOHOro Mmarepuana 35
HEPaBEeHCTBA Kopens anrebpanuecknx ypaBHEHU, UCCIEIOBAHNS YPABHEHHUM U CHCTEM YPaBHEHU.

Teopust paBHOCHUJIBHOCTH YpaBHEHMH, ee mpuMeHeHus. IIpumembl mnpeoOpa3zoBaHus

YPaBHEHMI, CTaH/IapTHBIE YPABHEHUS.

Pemenne panvoHanbHbIX, UPPALMOHAIBHBIX, IOKA3aTEIbHBIX M TPUTOHOMETPUUYECKUX

YPaBHEHUH U CUCTEM.

Hcnonb3oBaHue cBOMCTB M rpapukoB (QyHKUMH 1 pelieHus ypaBHeHuUM. PemieHue

YpaBHEHUH M CHUCTEM YPaBHEHHMM C MOMOIIBIO MPUEMOB PA3JIOKEHUS HA MHOXKHUTEIH,

BBEJICHHS HOBBIX HEU3BECTHBIX, MTOJICTAHOBKH, IpapuuecKkoro MeToja.

OO61ue Bompock! peuleHus HepaBeHCTB. CBolicTBa U rpaduKoB QYHKUMNA TpPU peIIeHUN

HEpaBEHCTB. PelleHne HEpaBeHCTB M  CUCTEM  HepaBeHCTB. lcmosb3oBaHue

MaTeMaTUYECKUX METO/O0B JJIsl PEIICHUs COAEPIKATENbHBIX 3a]1a4 U3 Pa3IMYHBIX 00JacTel

HayKd U npakTuku. UHTepnpeTnpoBanme pe3yJbTaTOB C YY€TOM PealbHbIX OIPaHHYEHUN.

TeopeTuueckue 3aHsITUS 10

I. PaBHOCMIBHOCTH  ypaBHEHHMH, HEPAaBEHCTB, CUCTEM. PaluOHalIbHBIE U 2

UppalnyoHajbHble, T0OKA3aTEIbHbIE U TPUTOHOMETPHUUECKHUE ypaBHEHMs, HEPAaBEHCTBA U

CHCTEMBI.

2. OcHOBHbIE NpUEMBI UX peUIeHMs (Pa3JIOKEHHE HAa MHOMKUTEIM, BBEIEHUE HOBBIX 2

HEU3BECTHBIX, OJICTAHOBKA, Tpa)uueCcKuil METOoN).

3. Iloka3aTenbHble YpaBHEHMS U HEPABEHCTBA. 2

4.Jlorapudmuueckue ypaBHEHUS U HEPAaBEHCTBA

5. TpuronomerpuuecKkue ypaBHEHHs 1 HEPaBEHCTBA.

6 TpUroHomeTpruyecKue ypaBHEHUS U HEPaBEHCTBA.




IIpakTHyeckue 3aHATHS

[y
=]

1. Pemenune noka3aTeinbHBIX ypaBHeHHﬁ pasiindHbIMU METOAAMMU.

2. Pemenne mmoka3areabHBIX HEPaBCHCTB pa3JIMYHbIMA METOAaMU.

3. PemieHune cucteM 1oka3aTelbHbIX YPaBHEHUM U HEPaBEHCTB.

4. Pemienue norapupMUUECKUX YpaBHEHUH pa3IMUHbIMU CIIOCOOaMHU.

5. Pemenue norapupMuyecKkux HEpaBeHCTB Pa3INYHBIMU CIIOCOOAMHU.

6. Pemienue cuctem sorapuMUUECKuX ypaBHEHHI.

7. PemeHue TpPUTOHOMETPHUYECKUX YPAaBHEHUH M CHCTEM TPUTOHOMETPUYECKUX
YPaBHEHUH.

N N N N N NN

8. Meronbl penieHus TPUrOHOMETPHUUECKUX ypaBHEHUH.

[\

9. KontposbHas paboTa Ne 7

CamocTosiTesibHasi padoTa (MHAUBUAYAJIbHbIE IPOEKTHI):
-I'pachuueckoe pemienrne ypaBHEeHUH 1 HEPAaBEHCTB

Pa3znen 6. KomOunHnaropuka,
CTATHCTHKA M TeopHus
BEPOSITHOCT eI

Coaep:xanue yueOHOro MaTepuajia

[IpaBuia komObuHaTOpuKu. Pemenrne KOMOMHATOPHBIX 3a/1a4.

Meton mnepebopa u mnpaBwio yYMHOXKeHUS. OCHOBHBIE TOHSITHUS KOMOWHATOPUKH:
pa3MmenieHus, codeTaHus, nepecraHoBka. Dopmyiibl s MX BbIYMCIEHUS. bHHOM
Hetorona, tpeyrosbHuk Ilackans. 3agauMm Ha MCIOJIB30BAHHUE MOHATUH M IpaBUII
komOuHaTtopuku. Krnaccuueckoe omnpeneneHne BepOSTHOCTHU, CBOWCTBA BEPOATHOCTH.
Teopema o cymMe BeposiTHOCTEH. BhIunciieHne BeposSATHOCTEH COOBITHIA.

[IpencraBieHye YUCIOBBIX TAHHBIX U UX XapaKTEPUCTUKU. Perienne npakTHYecKux 3a1a4y
Ha 00pabOTKY YMCIOBBIX JIAHHBIX, BBIYUCICHUE UX XaPaKTePUCTHK.

46

TeopeTuquKne 3aAHATUSA

1.OcHOBHEIE TOHSITHS KOM6I/IHaTOpI/IKI/I2 pasMCuICHUEC, ICPECTAHOBKA, COUYCTAHHC.

2. [Ipenmer Teopuu BeposTHOCTe. CoOBITHS U MX KiIaccudukanus. Kinaccuueckoe u
CTaTUYECKOE ONpe/eNeHre BEPOATHOCTU. TeopeMbl CIIOKEHHS U YMHOXKEHU S
BEPOSTHOCTH.




3. ®opmyna noaHoi BepositHocTH. Popmyna beprymm.
JIMcKpeTHas cilydaiiHasi BEIMYMHA. 3aKOHBI €€ PACIIpENeIeHUs.

4 TlpenmerT MaTeMaTHYeCKOH CTaTUCTHUKU. BBIOOpKH, BBHIOOpOYHBIE paclpeaeneHus. 2
YncnoBble XapaKTEPUCTUKU BHIOOPKHU.
[MpakTyeckune 3aHATHSA 18
1. Ilpocreiimme kKoMOMHATOpHBbIE 3ana4yu. [IpaBui0 YMHOXKEHHS U JE€PEBO BapHUaHTOB. 2
[lepecTanoBKH.
2. Bei6op HeckonbkuX 37ieMeHTOB. CoveTaHusl. 2
3. Pemienue 3a1au Ha NpUMEHEHUE KJIACCUYECKOI0 ONpPeeSICHUSI BEPOSTHOCTH. 2
4. Pewrenue 3a1a4 ¢ IpUMEHEHUEM TEOPEM CIIOKEHUSI 1 YMHOXKEHUSI BEPOSITHOCTEM. 2
5. Pemenue 3aa4 Ha npuMeHeHue (GopMyJibl TOJIHOM BeposiTHOCTU U (opmyabl baiieca. 2
6.IlocTpoenne o JaHHBIM paclpeneneHus BBIOOPKU MTOJIMIOHA YaCTOT, TUCTOIPAMM. 2
CoBMecTHbIE pacnpeiesIeHHs] CIydalHbIX BEIUYHUH.
CamocrosiTesibHasi padoTa (MHAUBUAYAJbHbIE MIPOEKTHI): 4
- CxeMbl NOBTOPHBIX UCNbITaHUI bepryu.
- CpeaHue 3HaU€HUS U UX IPUMEHEHHNE B CTATHUCTHKE.
Pa3znen 7. Conep:kanue y4e0HOT0 MaTepHuaJia 128
I'eomeTpus. [Ipu3Haku B3aMMHOI'O pacrojOkKEHUs NPSIMbIX U IUIOCKocTel. OnpeneneHus, Npu3HaKu U

CBOMCTBA IapajuIeIbHBIX U NEPHEHAMKYJSAPHBIX MJIOCKOCTEH, JBYTPAHHBIX M JTMHEHHBIX
YTJIOB.

[TocTpoeHue yrioB Mexay IPsMBIMH, HPSMOM M IJIOCKOCTBIO, MEXKIY INIOCKOCTSMHU 110
OIMCAaHMIO U PACIIO3HABAHUE UX HA MO EIIX.

Hcnonb3oBaHue NPU3HAKOB M CBOWCTB pACIOJIOKEHUS MNPSAMBIX M IUIOCKOCTEH IIPU
pellIeHnH 3a1a4.

ITocTrpoeHne M KOHCTPYMpPOBAaHME HA MOJIENAX NEPIEHIUKYIAPOB M HAKIOHHBIX K
IJIOCKOCTH, IPSMBIX, TaPAJIENIBHBIX IIJIOCKOCTEN, YTJIOB MEKIY IIPSIMOM U IJIOCKOCTBIO.
Pemenue 3ana4 Ha BBIYMCIEHHE T'€OMETPUYECKHX BEIMYMH. PaccTosHue OT TOYKH 10
IIJIOCKOCTH, OT IPSIMOU J0 IUIOCKOCTH, MEXKIY INIOCKOCTSAMU, MEXAY CKPEIIMBAIOIUMHUCS
HPSIMBIMH, MEXKIY IPOU3BOJIBHBIMU (PUT'YpaMH B IPOCTPAHCTBE.

OCHOBHBIE TEOPEMBI O PACCTOSHUAX (TEOPEMBI CYIIECTBOBAHMSI, CBOWCTBA).

N300pakeHne Ha uepTexax U MOJENIAX pacCTOSHMH. BplumcneHue paccTosHUMl B




npoctpanctBe. [lpumenenue Qopmyn W TeopeM IUTAHUMETPUM [UJIsi pEIIeHUs 3a1ad.
[TapanyienbHoe NMpOEKTUpPOBaHUE M €ro cBoiicTBa. Teopema O miomagu OpTOroHaIbHOMN
MPOEKIIMY MHOTOYTOJIbHUKA. B3auMHOE pacnoioKeHuu MpOCTPAaHCTBEHHBIX QUTYD.
OnucaHve M XapakTEepUCTHKA Pa3JMYHBIX BUJIOB MHOI'OTPAHHUKOB, IMEPEUYHUCIEHHE HX
3JIEMEHTOB U CBOMCTB.

BrinonHeHne nmoctpoeHnii Ha U300PAKEHHUSIX U MOJIENIIX MHOTOI'PAaHHUKOB. Brrunciienue
JUHEINHBIX 3JIEMEHTOB M YIJIOB B MPOCTPAHCTBEHHBIX KOH(PUTYpaIUsX.

XapaKTepUCTHUKU M HM300paKeHHUsl CEUEHHH, pPa3BEPTKH MHOTOI'PAaHHUKOB, BBIYUCIIEHUE
IUIOIIAJIEN TTOBEPXHOCTEM.

[TocTpoeHne mpOCTEUIIUX CEUEeHUH KyOa, MPU3MBI, TUPaMHAbl. BHUIBI CUMMETpUl B
MIPOCTPAHCTBE, ONPEIECICHUS U CBOKMCTBA. XAPaKTEPUCTUKA CUMMETPUU TEJI BPALLECHUS U
MHOTI'OTPaHHUKOB. Penienre 3a1a4 ¢ HCOJIb30BAaHUEM CBOMCTB CUMMETPHUH.

Tena Bpalenus, Ux ONpenesIeHus U CBOMCTBA.

Teopema o0 ceyeHHWH IIapa IJIOCKOCTBIO U TIJIOCKOCTH, KacaTelbHOM K cdepe.
XapakTepucTHKa U U300pakeHne Tell BpallleHHsl, UX pa3BepTKH, ceueHus. Penienne 3amnay
Ha TIOCTPOEHHE CEYEHUM, BBIYMCIEHUE [JIMH, pacCTOSHUM, YIJIOB, IUIOIIAJEH.
[IpumeHeHne CBOMCTB CHMMETPUHU TIPU PEIICHUH 33/1ad Ha Tella BPAIeHUs, KOMOMHAIUIO
Tell.

[Mnomans. O6beM. AKCHOMBI U CBOMCTBA. Brruncienue miomaaei miockux Guryp.
TeopeMbl 0 BEIUUCIIEHUH 00bEMOB ITPOCTPAHCTBEHHBIX Tell. Brruucienrne o0beMoB.
@®opMyIIbl BEIUMCIICHHUS MJIOMIAJIEN TOBEPXHOCTEH MHOTOTPAHHUKOB U TEJ BpaIlEHUS.
MeToz BbIUMCICHUS TUIOMIAIN MOBEPXHOCTH cephl. 3aaun Ha BBIYUCICHUE TUIOIIAEH
IMOBEPXHOCTU NPOCTPAHCTBEHHBIX TEI.

Bekrtopsl. JlekapToBa cucrema KOOPAMHAT B MPOCTPAHCTBE, MOCTPOCHHE MO 3aJaHHBIM
KOOpJAMHATaM TOYEK U IJIOCKOCTEN, HAX0KAEHNE KOOPANHAT TOUYEK.

YpaBHEHUE OKPYKHOCTH, Cepsbl, MIOCKOCTH. PaccTosiHuEe MeX Ay TOUKAMH.

CBolicTBa BEKTOpHBIX BeJWYMH. llpaBuna pa3noxeHHsT BEKTOPOB B TPEXMEPHOM
MIPOCTPAHCTBE, HAXOXKJEHUA KOOpPAMHAT BEKTOpa B MPOCTPAHCTBE, JEUCTBUI C
BEKTOpPaMHU, 3aIaHHBIMU KOOPAUHATAMH.

CkansgpHoe NpPOU3BEICHHE BEKTOPOB, BEKTOPHOE YypaBHEHUE MPSIMOM M IUIOCKOCTH.
Pewenne 3a1ay Ha 1€CTBUS C BEKTOPAMH, KOOPIAWHATHBIM METOJI, BEIUMCIECHUE BEJINYNH
YIJI0B M PacCTOSTHUM.

TeopeMbl cTepeoMeTpUM O B3aUMHOM pACIOJOKEHUU NPSAMBIX M IUIOCKOCTEH C
MCIIOJIb30BAHUEM BEKTOPOB.




TeopeTndeckne 3aHATHS

26

1. AKCHOMBI CTEpEOMETPHUM U MPOCTEHIINE CIEACTBUSA U3 HUX. B3auMHOE pacnosiokeHue
JIBYX IIPSIMBIX B IPOCTPAHCTBE. YTOJI MEXKY NPSIMBIMH.

2. [TapamienbHOCTD IPSIMOM U INIOCKOCTH, MaPaJLIEIbHOCTD ABYX INIOCKOCTEN.

3. IlepneHAMKYISAPHOCTh MPAMON M IJIOCKOCTH. B3amMHOE pacronokeHue NpSAMbIX U
TJIOCKOCTEH B TPOCTPAHCTBE.

4.IlepnieHIUKYJISAp U HAKJIOHHAsA. YTO0JI MEXY NPAMOI U IIJIOCKOCTBIO.

5. Teopema o Tpex MeprneHIuKyIsIpax.

6./IByrpannbiii yroJi. [leprneHauKyIsipHOCTh ABYX MIIOCKOCTEH.

7. Muororpanauku. [IpaBuibsabie MHOrOrpanHuku. [pusma.

8. [Tapamnenenunen u ero ceoiicrsa. HaxoxaeHue miomany noBepXHOCTH.

9. Ilupamupa. CBoiicTBa mMapajieNnbHBIX IIepecedeHuid B mnupamuiae. HaxoxaeHue
JIONIA]IU TOBEPXHOCTH.

10.Ceyenus B MHOT OTpaHHHUKAX.

11. IToBepxHOCTH BpauieHus. Temno BpameHus.

12.1unuHap 1 KOHYC.

13. Ceuenus MUJIMH/pa U KOHYCa ITIJIOCKOCTAMMU. HOBerHOCTB HUJIMHAPAa U KOHYCa.

14. Ilap u cdepa. KacaTenbHas miockocts Kk cdepe. [lnomans noBepxaoctu cepsl.

15. Ilonsite o6beMa reomerpuueckoro tesaa. O0beM MHOIOIPaHHUKOB.

16. O0beM Ten BpalleHUs .

17 IlpsaMoyroiibHble KOOPAWMHATHI HAa IUIOCKOCTH U B TMPOCTpaHCTBE. BekTopbl Ha
IJIOCKOCTH U B IPOCTPAHCTBE.

NN DN N

18. JleiictBusi Ham BekTopamu. JIeWCTBUS Haa BEKTOpaMH, 3aJaHHBIMH CBOMMH
KOOpJMHATaAMHU.

19.YpaBHeHUE JIMHUU U UTIPSIMOM.

HpaKTuqecxne 3aHATHUA

60

1.Pemenue 3aJ1a4 Ha 1apalJICIbHOCTb HpHMOfI " IIJIOCKOCTH.




2.Pemenue 3aa4 Ha MapajuieIbHOCTb ABYX IJIOCKOCTEM.

3.Pemenue 3aa4 ¢ IpUMEHEHUEM TEOPEMBI O TPEX MEPIEHIUKYIIIPaXx.

4.Pemenue 3anau no temam: «IIpsmoyronbHblil napauienenuneny, «llapamnenenuneny.

5.PemieHue 3a/1a4 Ha TOCTPOECHUE CEUEHUHN B TIPU3ME.

6.Pemenue 3aJa4 110 TEMC: «HpaBI/IHBHaH ImupamMuiar».

7.Peimenue 3a7a4 Ha IOCTPOCHUC CEUYCHUM B IMUpaMuac.

8.KonrponpHas pabora Ne 8

NN N N N[N

9.Brruncienue 2j1eMeHTOB IMPU3MBI HA MO CJIA.

10.Brruncnenue QJICMCHTOB, INIOMIAAU IMTOBECPXHOCTH NUPAMHUABI.

11.Brruncnenune rjiomajiun moBEpXHOCTHU IIPU3MBI.

12.Bprunciienre miomaan NOBEPXHOCTH HUINHAPA U KOHYCa Ha KOHKPETHON MOJIEIH.

13.Pemenue 3anau no teme: «lllap, chepa, BbrunciaeHne niomaim NoBEpXHOCTH

NN NN

14 Pemenue 3aJa4 Ha HaXOXJICHUC o0beMa IIPU3MbI U TUPAMHBI..

15.Pemenne 3aJa4 Ha HaXO0XJICHUC o0obeMa OUJIMHApPA, KOHYCa , IIapa.

16.Pemenme 3ana4 Ha HAXOXKJICHUE 00bEMa MU PAMUJIBI.

17.Bpruncienre 005eMOB HIUJIMHAPA KOHYCa HA KOHKPETHOH MozeNn

18.Bpruncnenue mionaam 1 00bema Tesa CI0XKHONW KOH(Urypanum

19.Pemienue 3agay Ha HAXOXAEHUE JJIMHBI BEKTOpa yrila MeXAy BeKTopamu. PemieHue
3a/1a4 Ha HaXOXJACHHE KOOPANHAT TOUYEK, JEISIMX OTPE30K B JAHHOM OTHOIICHUU

NN NN N

20.Pemenne 3amay  Ha HAxXOXKICHUE CKaJApHOrO, BEKTOPHOIO M CMEIIAHHOIO
IIPOU3BEJEHUS] BEKTOPOB.

21.YpaBHeHUE JTUHUHU, IPIMOM U OKPYKHOCTH.

CamMocTosiTeIbHAs paﬁoTa (I/IH):[I/IBI/[)_Iya.]'ILHbIe HpoeKTbI):
- HpaBI/IJ'II)HI)IC H IOJIYIIPpAaBUJIBHBIC MHOT' OTpAaHHUKHN
- BeKTopHOG 3aJ1aHUC NIPAMBIX U MJIOCKOCTEH B IMPOCTPAHCTBC.

CamocTosiTesbHAsA padoTa (MHAMBHAYAIbHbIE IPOEKTHI)

10

Koncynbranun

14




[IpomexyTouHnas aTrecranus

DK3aMeH

18




3. YCJOBUS PEAJIM3AIIAU ITIPOTPAMMBbI YYEBHOM JTUCHUTLTAHBI
/101 MATEMATHUKA

3.1. TpeOoBaHMs K MaTepPUAIbLHO-TeXHHYECKOMY 00ecnevYeHnI0

Peammuzamuss  ydeOHONM  AMCHMIUIMHBL — TpeOyeT Hamuuus ydeOHoro kabOuHera
MaTeMaTUYECKUX AUCLIUIIIMH.

ObopynoBanmne yueOHOro KaOuHeTa:

- HarjsgHble 1MOcoOMs (KOMIUJIEKTHI y4yeOHBIX TaOJWll, IUIAKaTOB, IOPTPETOB
BBIIAIOIINXCSl YUEHBIX-MAaTEMaTUKOB, MO U JIp.);

- CHeUaIN3UPOBAaHHOE IIPEIMETHOE OCHAILEHHE;

- TEXHUYECKUH CpeqcTBa 00yUEHHS U OPTTEXHUKA;

- -cpenctBa HH(OPMAllMOHHO-KOMMYHUKAIIMOHHBIX  TEXHOJOTMH H  ayauo -
BHJIEOMATEPUAIIBI;

- CPaBOYHUKHU, METOAMYECKUE TOCOOU S, ClIelnaIbHasl IUTEpaTypa.

Harasigable nocoous:

1. TpuroHomerpudeckast OKpyKHOCTb.

2. Tabnuia mMpou3BOJHBIX.

3. Tabnmuma HHTErpasoB.

4. JlepeBsiHHBIE, METAIINYECKHE T€OMETPHUUECKHUE PUTYPBI.

3.2. UudopmannonHoe odecnievyeHue 00yueHHs

Ilepeyenb y4eOHBIX M3AAaHUH OCHOBHOW M JONOJHUTEJbHON JIMTEPATYPBbI,
HNHTepHET-pECcypcoB

OCHOBHBIC UCTOYHUKH:

1 bammako, M.1. Martematuka [DnekTpoHHBIN pecypc]: yueOHuk / bammakos
M.U. - MockBa: KnoPyc, 2019. - 394 c. - OBC «BOOK.RU» - Pexum nocrymna:
https://book.ru/book/929528

2 HNanasH, A.A. Matematuka [DJIeKTpOHHBIH pecypc]: yueOHuk / A.A. JlanasH. -
M.:  ®opym, 2018. — 544 ¢ - OBC «Znanium.com» - Pexum noctyna:
http://znanium.com/catalog/product/967862

JomomHUTENbHBIC UCTOYHUKHU:

1. MaremaTuka [DneKkTpoHHBINH pecypc]: yueoHoe nocodbue / H.b. Kapbaunnckas [u
ap.]. - M.: Poccuiickuii rocynapcTBeHHbIM yHUBepcuTeT npaBocynus, 2015. - 342 ¢. - ObC
«IPRbooks» - Pexxum gocryna: http://www.iprbookshop.ru/49604.html

HNuTepHer-pecypcesl:

1. ruwikipedia.org/wiki/maTematka - JlaHHBIH CalT TIOKa3blBa€T TEOPUIO B
COBOKYITHOCTH U 00pa3yeT MaTeMaTUYECKYI0 MOJIETb UCCIIEAyeMOro oobema.

2. allmatematika.ru.; bumath.net - DnemeHTapHas MaTeMaTHKa HHTEpHET IIKOJ. Bce
pas3zenbl MaTeMaTHKU CpeaHel MKoJbl: Teopus U perieHus.

3. www.fcior.edu.ru (MuabOpManimoHHbie, TPEHHPOBOYHBIE U KOHTPOJIbHBIE MaTEPHAITBI).

4. www.school-collection.edu.ru (Exaunass kosuiekiuu IUQPPOBBIX 00pa30oBaTEIbHBIX

pecypcoB).

3.3. CamocTosiTesqibHast padoTa 00y4aromuXxcs

CamocrosTenpHas paboTa 0Oyuaromuxcs B BUAE€ MWHAMBUYaJbHOTO MPOEKTa BO BTOPOM
ceMecTpe.

IIpumepHbIe TeMbl HHAMBUAYATbHBIX MIPOEKTOB

1. HenpepriBHBIE 1pOOH.

2. [IpuMeHeHu e CI0KHBIX MPOLIEHTOB B SKOHOMHUYECKUX pacueTax.

3. [TapanienbHOE NPOEKTUPOBAHUE.

4. CpenHue 3Ha4EeHUS U UX IPUMEHEHHUE B CTATUCTHKE.

5. BekTopHoe 3a1aHue MPSAMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE.


https://book.ru/book/929528
http://znanium.com/catalog/product/967862
http://www.iprbookshop.ru/49604.html

6. CnoxxeHue rapMOHUYECKUX KOJIeOaHUH.

7. I'paduueckoe perieHnue ypaBHEHUH U HEPABEHCTB.

8. [IpaBuibHBIEC U MTOTYNPABUILHBIE MHOT OI'PAaHHUKH.

9. Konnueckne ce4eHHs U UX PUMEHECHHUE B TEXHUKE.

10. Ionsitre nuddepenuana u ero NpUIOKEHHS.

11. Cxembl MOBTOPHBIX UCIIBITAHUI bepHyuim.

12. UccnenoBanue ypaBHEHU U HEPABEHCTB C MMAPAMETPOM.



4. KOHTPOJIb U OLIEHKA PE3YJbTATOB OCBOEHUS YUEBHOU

TV CHUTIINHBI

IJ1.01 MATEMATHUKA

Pe3yabTarsl 00yueHust

Kputepuu oneHku

MeTtoabl OLIEHKH

@®opmupyemMbie YMECHUSA:

- BBIIIOJIHATH apupmeTnyeckue
NEUCTBUSA  HAJ  YUCIAMH, COYeTas
YCTHBIE M  IIMCBMECHHBIE IIPUEMBI;

HAaXOAUTh TPHUOIMKEHHbIE 3HAYCHUS
BEJIMYUH W TIOTPEIIHOCTH BBIYUCICHUN
(abcomroTHasT W OTHOCHUTEIIbHAsA);
CPaBHUBAThH YHCIIOBBIC BBIPAKECHHUS;

- HaXOJIUTh 3HAYEHUS KOPHS, CTEIEHH,
norapudma, TPUTOHOMETPHUECKUX
BBIPQXKCHHI Ha OCHOBE OIPEIEICHHUS,
UCTIONB3YyS TP HEOOXOTUMOCTH
WHCTPYMEHTAJIbHbIE CpEe/ACTBa;
MOJIb30BAThCS MpUOIIMKEHH O
OLIEHKO MpY MPaKTUUECKUX pacuerax;
- BBITIOJTHSATh npeoOpa3oOBaHUS
BBIPQXKCHUM, TMpPUMEHST  (OPMYIIBI,
CBSI3aHHBIE CO CBOICTBaMH CTEIECHEH,
gorapu(MoB,  TPUTOHOMETPUUYECKUX
(byHKIINIH;

- WUCHONB30BaTh  NPUOOPETECHHBIC
3HAHUS W YMEHHS B MPAKTUYCCKOU
JesITeIbHOCTU Y MIOBCEIHEBHON KU3HU:
JUIS TPaKTUY€CKUX PacyeTOB IO
dbopmyrnam, BKItouast GopMyIibl,
COJIepIKAINe CTEIICHH, PATUKAIIBI,
norapu(MbI ¥ TPUTOHOMETPHYECKUEC
(YHKIHH, MCIIONB3YS IPU
HEOOXOIMMOCTH CIIPAaBOYHbIE
MaTepuaibl U MpOCTeHIINe
BBIYHUCIUTENbHBIE YCTPONCTBA

OI_IGHKa «OTJIMYHO)» BBICTABJIAICTCA
00y4aromiemMycsi, €Ciii OH TIyOOKO
U TIPOYHO YCBOMJI MPOTrPaMMHBIN
MaTepHai Kypca, HCUepIIbIBaloIIE,
M0CJIeJ0BATENbHO, YEeTKO U
JIOTUYECKU CTPOMHO €ro M3Jaraer,
YMECT TCCHO YBA3bIBATH TCOPHIO C
IIPAKTUKOH, CBOOOJIHO
CIpaBlIe€TCs ¢ 3ajadyaMu U
BONpPOCaMM, HE 3aTpyJHseTcs c
OTBETaMU TP  BHUJAOM3MEHEHUU

3a/1aHU, IIPABUIIBHO
00OCHOBBIBaET HIPUHSATbHIE
peleHus, BIIaJICET
PasSHOCTOPOHHHMH HABBIKAMH H
npueMamMu BBIINIOJIHCHHU A

MPAKTHYECKUX 3a/1a4;
OLIEHKa «XOPOIIO0» BBICTABISETCS
0o0y4armiemMycsi, €Cii OH TBEPIO
3HAeT MaTepHall Kypca, TPaMOTHO
U TI0 CYIIECTBY M3JIaraeT ero, He

A0ITy CKast CYHICCTBCHHBIX
HETOYHOCTEH B OTBETE Ha BOIIPOC,
MMpaBUJILHO MNPUMCHACT
TCOPETUUYCCKUEC TIOJIOKCHUA TIIpU
peIICHU A MPAKTUYCCKUX
BOIIPpOCOB u 3aJa4, BJ1aaCCT
HCO6XOI[I/IMBIMI/I HaBBIKaMH n

npueMaMi WX BBITOJIHCHUA,

OLICHKAa «YAOBJICTBOPUTCIBLHOY
BBICTAaBJISIETCS.  Oo0OydJaromemycs,
€CTM OH WMEEeT 3HAHUS TOJBKO
OCHOBHOI'O MaTepuana, HO He
YCBOMJI €ro Jaeralieil, MOmycKaer

HETOYHOCTH, HEJ0CTAaTOYHO
IIpaBUJIbHBIE bopMyIHPOBKH,
HapyleHUs JIOTUYECKON
I10CJIEIOBATEIbHOCTH B
U3JI0KCHU U IIPOrpaMMHOI O
Marepuana, UCIIBITBIBAET

3aTPYAHCHUA TIpU  BbIIIOJIHCHUU
MPAaKTUYECKUX 33/1a4;

OLICHKAa «HCYAOBJICTBOPUTCIILHO»
BBICTABJISIETCSl 00yJaromemMycs,

KOTOPBIA HE 3HAET 3HAYUTEIbHON

-BBINOJIHEHUE
WHIVBHUIYaTbHBIX
3aJaHUH;
-yYCTHBIN 51
MUCbMEHHBIN
Ompoc;

-IIpOBEpPKa
KOHCIIEKTA;

- TECTUPOBAHUE;

- BBIIIOJIHEHHUE
3a4€THBIX padoT.




YacTH MIPOr'paMMHOI0 MaTepuasa,
JIOIYyCKA€eT CYIIECTBEHHBIE
OIMOKH, HEYBEPEHHO, C
OOJBIIMMU 3aTPYAHECHUSIMU
pelmaer npaKkTUYEeCKH e 3a1a4u WA
HE CIpaBJIseTcs C HUMU
CaMOCTOSITEIIBHO.

DyHknuu 1 rpadukn

®opmupyemble yMEHUsI:

- BBIYHUCIIATH 3HAUYCHUC (I)YHKI_II/II/I I10
3a/ITaHHOMY 3HA4YCHHUIO aprymMcHTa IIpUu

Pa3sIMIHbIX crrocobax 3aJaHuA
bynxumy;
- OHpe,Z[eJI?[TB OCHOBHEBIC CB OﬁCTBa

YUCIOBBIX (PYHKIIUH, HIUTFOCTPUPOBATH
WX Ha rpadukax;

- CTpOMTb TIpauKH  H3Y4YEHHBIX
(GyHKUMH, UJUTIOCTPUPOBATH o
rpaguKky CBOHCTBA  3JIEMEHTapHBIX
GbyHKIUIT;

-HCII0JIb30BaTh MOHATHE (DYHKUUU A
ONMCaHUS M aHaju3a 3aBUCUMOCTEH
BEJIMYUH;

UCIOJIb30BaTh NMPUOOPETEHHBIE 3HAHUS
u YMEHUS B IPaKTHYECKON
NesITeIbHOCTU Y TIOBCEIHEBHON KU3HU:
U1l OTIMCAHUS C TIOMOIIBIO (PYHKIIMHA
Pa3JIMYHbBIX 3aBUCUMOCTEM,
IIpeACTaBIEHUs UX rpaduyuecku,
MHTEpIpeTaluy IrpauKoB

OneHKa «OTIUYHOY» BBICTABISIETCS
00yJarIIeMycsi, €CJIi OH TTyOOKO
U TIPOYHO YCBOMJI TPOTPaMMHBIN
MaTepHal Kypca, UCUEpIIbIBAOIIIE,
MOCJIEIOBATENBHO, YETKO u
JIOTUYECKU CTPOMHO €ro M3JIaraer,
YMEET TECHO YBS3bIBATh TCOPHUIO C
MPaKTUKOM, cBOOOHO
CIIpaBIIIE€TCS €  3aJadyaMu U
BONPOCAMH, HE 3aTpyJHIeTCs C

OTB€TaMH IIpU BUAOU3MCHCHUHN
3a/1aHU, IIPABUIIBHO
00OCHOBBIBaET MPUHSATHIE
PpCIICHUA, BJIaJCCT
PasSHOCTOPOHHHMH HABBIKAMH H
npueMamMu BBIINTOJIHCHU A

MPAKTUYCCKUX 3a1a4,

OLIEHKa «XOPOIIO0» BBICTABISETCS
0o0y4armiemMycsi, €Cii OH TBEPIO
3HAeT MaTephall Kypca, TpaMOTHO
U TI0 CYIIECTBY M3JIaraeT €ro, He

A0ITy CKast CYHICCTBCHHBIX
HETOYHOCTEH B OTBETE Ha BOIIPOC,
MpaBUJILHO MNPUMCHACT
TCOPETUUYCCKUEC TIOJIOKCHUA IIpU
peIICHU A MPAKTUYCCKUX
BOIIPpOCOB u 3aJa4, BJ1aaCCT
HCO6XOI[I/IMBIMI/I HaBBIKaMH n

npueMaMi UX BBITOJIHCHUA,

OLICHKa «KYAOBJICTBOPUTCIIBHO»
BBICTABJIsIETCS.  OoOydJaromemycs,
€CJIH OH HMECT 3HAaHUA TOJIBKO
OCHOBHOTO MaTrepuana, HO He
YCBOMJI €ro JeTaliei, JO0mycKaer

HETOYHOCTH, HEZI0CTaTOYHO
MpaBUJIbHBIE bopMyIHpPOBKH,
HApYLICHUS JOTUYECKON
IIOCJIEI0BATEIbHOCTH B
W3JI0KEHU U MIPOrPaMMHOT O
Marepuana, U CIIBITHIBAET

3aTPYAHCHUS TIpU  BbINNOJHCHUHA

-BBIITOJIHCHUEC

HUHAUBUAYAJIbHBIX

3alaHUN
-YCTHBIN

MMACHLM CHHBIHM
onpoc
-IIpOBEpPKa
KOHCIIEKTa

- TECTUPOBAHUE;
- BBIIIOJTHEHH €
3a4€THBIX paboT.

)51




MIPaKTUYECKUX 3a]1a4;
OLIEHKA «HEYOBJIETBOPUTEIILHO
BBICTABJISIETCS 00yJaromemMycs,
KOTOPBII HE 3HAET 3HAYUTEINBHOMN
YaCTU NPOrpaMMHOI0 MaTepuaa,
JIOMYCKAET CYLIECTBEHHbIE
omnOKH, HEYBEPEHHO, C
OONBIINMU 3aTPYAHCHUSIMH
pemaer NpakTUHYECKHUE 3aa41 UIn
HE CIIPABJISIETCA C HUMU
CaMOCTOSTEIIBHO.

Havana MaTeMaTH4eCcKOro aHaJIu3a

®opmupyemble yMEHHUSI:

- HaXOIUTh IIPOU3BOAHBIC
3JIEMEHTapHbIX (PYHKIMI;
- HCIOJB30BaTh IPOU3BOJHYIO JUIA

W3Y4eHHUS  CBOMCTB  (QYHKIMH W
MOCTPOEHUs TpauKOB;

- [PUMEHATH IPOU3BOJHYIO  JUIA
MPOBECHUS N PUOJIMKEHHBIX
BBIYMCIICHUH, perathb 3a7a4u
MIPUKJIIAHOT O Xapakrepa Ha
HaxoXJeHue HauOONbIIEro u

HAaWMEHbILIEro 3HAYCHHUS,
- BBIYUCISITH B MPOCTEHIIMX CIydasix
MJIOMIAIN U O0BEMBI C UCIIOJIB30BAHUEM
OIpENEeJICHHOI 0 UHTErpaa;
UCIOJIb30BaTh NMPHUOOPETEHHBIE 3HAHUS
u YMEHUs B PaKTHYECKON
NESITEIbHOCTA U TIOBCEAHEBHOM KU3ZHU
TS

pellieHus] TPUKIATHBIX 33Jad, B TOM
YHClie COIHAIbHO-9KOHOMUYECKUX U
¢u3nueckux, Ha  HAWOONbIIUE U
HaUMEHbIIINE 3HAYCHUS, Ha
HaXO0XEHUE CKOPOCTU U YCKOPECHHUSI.

O1eHKa «OTIMYHOY» BBICTABIISETCS
00y4aromieMycsi, €Ciii OH TIyOOKO
U IIPOYHO YCBOWJI NPOrpaMMHBII
MaTepHaj Kypca, HCUEpIbIBAOIIIE,
MOCJIEIOBATENBHO, YETKO u
JIOTUYECKH CTPOMHO €ro M3Jaraer,
YMEET TECHO YBSI3bIBATh TEOPHIO C
IIPAKTUKOH, CBOOO/IHO
CIIpaBIIIETCS €  3aJadyaMH U
BOIIPOCAaMH, HE 3aTpyJaHSETCS C
OTBETaMH TIPU BUJIOM3MEHCHUU

3aI[aHPII>i, IIpaBUJIBHO
000CHOBBIBAET IPHUHATBIC
peuicHus, BJIaaCCT
Pa3sHOCTOPOHHMMHU HAaBbBIKAMU H
npueMamMu BBIITOJIHCHU ST

MPAKTHYECKUX 33/1a4;
OLIEHKa «XOpOILIO0» BBICTaBISIETCS
o0yyaroniemycs, €cilid OH TBEPIO
3HAeT MaTepuan Kypca, TpaMOTHO
U IO CYLIECTBY M3JIaraer ero, He

AOIMyCKad CYHICCTBCHHBIX
HETOYHOCTEH B OTBETE Ha BOIIPOC,
IMpaBUJIbHO MNPpUMCHACT
TCOPCTUUCCKUC TIOJOXKCHUA IIPU
peIICHUA MPAKTUYCCKUX
BOIIPOCOB u 3aJa4, BJIagcCT
H€O6XOI[I/IMI>IMI/I HaBBIKaAMH n

npueMaMi UX BBITOJIHCHUA,

OLIEHKa «YZ1OBJIETBOPUTEILHO»
BBICTaBJIAETC  o0ydarolemyecs,
€CIM OH HUMeeT 3HaHWUS TOJbKO
OCHOBHOIO MaTepuana, HO He
YCBOWJI €r0 JAETaleH, IOMyCKaeT

HETOYHOCTH, HE10CTaTOYHO
MpaBUJIbHBIE bopMyIHpPOBKH,
HapyUICHUs JIOTUYECKON

-BBIITOJIHCHUC

HWHAUBUAYAJIbHBIX

3aJIaHuHI
-YCTHBIN
MMHMCbMEHHBIHM
omnpoc
-IIpOBEpKa
KOHCIIEKTa

- TECTUPOBAHUE;
- BRITIOJTHEHHE

3a4€THBIX padoT.

u




IMOCJIE0BATEILHOCTH B
H3JI0KCHUH MPOrPaMMHOTO
Marepuaa, HUCITBITHIBACT
3aTPYJHEHHUS TIPU  BBINOJHEHUH
MPAKTHYECKUX 3a/4a4;

OLICHKA «HEYJOBJIETBOPUTEIHHO
BBICTABJISIETCS 00 yJaromemMycs,
KOTOPBIA HE 3HAET 3HAUUTEIHbHOU
YaCcTU NPOrpaMMHOI0 MaTepuaa,
JIOMYCKAET CYIIECTBEHHbIE
oUIMOKH, HEYBEPEHHO, C
OOJIBIIIMMHU 3aTPY/THCHUSIMH
peniaer NpakTUYECKHUe 3a/1auu UIn
HE CIIPaBJISIETCS C HUMU
CaMOCTOSTEILHO.

YPaBHeHI/Iﬂ U HEPABEHCTBA

®opmupyembie yMEHHUSI:

- pewiaTth panuoHabHbIE,
[IOKa3aTelIbHbIE,  JIOTAapU(PMHUUECKUE,
TPUTOHOMETPUYECKHUE YpaBHEHUS,
CBOJAILUECS K JMHEHHBIM u
KBaJpaTHbIM, a TAaKXX€ aHaJIOTUYHBIE
HEPAaBEHCTBA U CUCTEMBI,

- HCNOJb30BaTh TIpauyecKuil MeToj
pEILICHNS YPaBHEHHUI U HEPaBEHCTB;

- un300paxaTb Ha KOOPAWHATHOU
IJIOCKOCTH  pEUIeHHMs  ypaBHEHW,
HEPABEHCTB W CHCTEM C JIByMs
HEU3BECTHBIMU;

- COCTaBJISITh M pelIaTh YpPaBHEHUS U
HEPAaBEHCTBA, CBA3BIBAIOILNE

HEU3BECTHBIE BEJIMYMHBI B TEKCTOBBIX
(B TOM 4Hcle NPHUKIATHBIX) 3ajayax.
UCIOJIb30BaTh NMPUOOPETEHHBIE 3HAHUS
u YMEHHUs B IPaKTHYECKON
JEATEIbHOCTU U IIOBCEIHEBHON KU3HU!

JUIST  TIOCTPOSHHUST W HMCCIICIOBAHMS
MPOCTEH X MaTeMaTHYECKUX
MOJENEH.

O1eHKa «OTIMYHOY» BBICTABIISETCS
00y4aromiemMycsi, €Ciii OH TIyOOKO
U IIPOYHO YCBOWJI NPOrpaMMHBIN
MaTepHaj Kypca, UCUEpIbIBAIOIIIE,
MOCJIEIOBATENBHO, YETKO u
JIOTUYECKH CTPOMHO €ro M3jaraer,
YMEET TECHO YBSI3bIBATh TEOPHIO C
IIPAKTUKOH, CBOOO/IHO
CIIpaBIIIETCS €  3aJadyaMH U
BOIIPOCAaMH, HE 3aTpyJHSETCS C
OTBETaMH TIPU BUJIOM3MEHCHUU

3aI[aHPII>i, IIpaBUJIbHO
000CHOBBIBAET IPHUHATBIC
peuicHus, BJIaacCT
Pa3HOCTOPOHHMMU HAaBbBIKAMU H
npueMamMu BBIITOJIHCHU ST

MPAKTHYECKUX 33/1a4;
OLIEHKa «XOpOILI0» BBICTABISIETCS
o0yyaroniemycs, €ciii OH TBEPIO
3HAeT MaTepuan Kypca, TpaMOTHO
U 0 CYLIECTBY M3JIaraer ero, He

AOITyCKad CYHICCTBCHHBIX
HETOYHOCTEH B OTBETE Ha BOIIPOC,
IMpaBUJIbHO MNMPpUMCHACT
TCOPECTUUCCKUC TIOJOXCHUA IIPU
peIICHUA MPAKTUYCCKUX
BOIIPOCOB u 3aJa4, BJIagcCT
H€O6XOI[I/IMI>IMI/I HaBBIKaAMH n

IIpUEMaMU M X BBIITOJIHEHUS;
OLIEHKa «YZOBJIETBOPUTEIBHO»
BBICTaBJIAETC  oOydarolemyecs,
€CIM OH HMMEEeT 3HaHUS TOJbBKO
OCHOBHOI'O MaTepuana, HO He
YCBOWJI €r0 AETAJeH, IOMyCKaeT

-BBIIIOJIHEHUE
WHIVBHUIYaTbHBIX
3aaHuil

-YCTHBIA H
MMHCbMEHHBIN
orpoc

-[IpOBEpKa
KOHCIIEKTa

- TECTUPOBAHUE;

- BBITIOJTHEHHUE
3a4€THBIX padoT.




HETOYHOCTH, HEI0CTATOYHO
IIPaBUJIbHBIE (bopMyIupOBKH,
HapyUICHUS JIOTUYECKON
II0CJIEI0OBATEIbHOCTH B
U3JI0KCHUU IIPOrpaMMHOTI O
MaTepuana, U CIIBITHIBAET

3aTPyHEHUsSI TIPU BBIIOJIHEHUU
MIPaKTUYECKUX 3a/1a4;

OLIEHKA «HEYAO0BJIETBOPUTEILHOY
BBICTABJISIETCSl 00yJaromemMycs,
KOTOPBII HE 3HAET 3HAYUTEIbH O
YacTH NMPOrpaMMHOI0 MaTepuarna,
JIOIYCKAET CYLIECTBEHHbIE
ounOKH, HEYBEPEHHO, C
OOJIBIIMMU 3aTPYAHEHUSIMU
pelaer NpakTHYeCKue 3a1a4u WiIn
HE CIIpaBJISIeTCs ¢ HUMU
CaMOCTOSTEIIBHO.

KOMBHUHATOPHUKA,
CTATUCTHUKA U TEOPUSA
BEPOATHOCTEU

®opmupyemble yMEHUSI:

- pewaTs IIPOCTEUIINE
KOMOMHATOpHBIE  3aJaud  METOJOM
nepebopa, a TakKe C UCIOJIb30BAHHEM
U3BECTHBIX (hOPMYII;

- BBIYMCIATH B MPOCTEHIINX CIydasx
BEPOATHOCTH COOBITUH Ha OCHOBE
noJjcyera qucia HCXOJIOB;
UCIOJIb30BaTh NMPUOOPETEHHbIE 3HAHUS
u YMEHUs B MPaKTHYECKON
NesITeNbHOCTU Y MIOBCEIHEBHON KU3HU:
IUIT  aHalM3a pPEalbHBIX YHCIOBBIX
JTAaHHBIX, TIPEACTaBICHHBIX B BUJE
auarpamm, rpaukos;

aHaim3a uH(bopMaIiH
CTaTUCTUYECKOIr0 XapakTepa.

OI_ICHKa «OTJIIMYHO>» BBICTABJIACTCSA
00y4aromiemMycsi, €Ciii OH TIyOOKO
U IIPOYHO YCBOWJI NPOrpaMMHBII
MaTepHal Kypca, UCUEpIbIBAOIIIE,
MOCJIEIOBATENBHO, YETKO u
JIOTUYECKH CTPOMHO €ro M3jaraer,
YMECT TCCHO YBA3BIBATH TCOPHIO C
IIPAKTUKOM, CBOOO/IHO
CIIpaBIIIETCS €  3aJadyaMH U
BONPOCAMH, HE 3aTpyJHICTCS C
OTBETaMH TIPU BUJIOM3MEHCHUU

3a7aHui, HpaBUILHO
00OCHOBBIBaET MIPUHSATHIE
peleHus, BIIaJICET
Pa3sHOCTOPOHHMMU HAaBBIKAMU H
npueMamMu BBIITOJIHCHU L

MPAKTHYECKUX 3a/1a4;
OLIEHKa «XOpOILI0» BBICTABISIETCS
o0yyaroniemycs, €cilid OH TBEPIO
3HAeT MaTepuan Kypca, TpaMOTHO
U IO CYLIECTBY M3JIaraer ero, He
JoycKas CYIIECTBEHHBIX
HETOYHOCTEH B OTBETE Ha BOMPOC,
MIPaBUIILHO MPUMEHSIET
TEOPETHUECKUE TMOJOKEHHS TPU
pelIeHIn MPaKTUYECKUX
BOIPOCOB M 3ajay, BiajJeeT
HEOOXOJAMMBIMH ~ HaBBIKAMU U
MpreMaMU UX BBITIOIHEHUS;

OLIEHKa «YZOBJIETBOPUTEIHHO)»

-BBIITOJIHCHUEC

HWHAUBUAYAJIbHBIX

3aaHuil
-YCTHBIN
MMUCHbMEHHBIN
orpoc
-IIpOBEpPKa
KOHCIIEKTa

- TECTUPOBAHHUE;
- BBIIIOJIHEHHUE
3a4€THBIX padoT.
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BBICTaBJIAETCS  o0ydwarolmemyecs,
€CIM OH HUMeEeT 3HaHUS TOJbKO
OCHOBHOI'O MaTepuana, HO He
YCBOWJI €r0 JAEeTalel, IOMyCKaeT

HETOYHOCTH, HE10CTaTOYHO
MIpaBUJIbHBIC bopMyIHPOBKH,
HapyUICHUs JOTUYECKON
MOCIIEI0BATEIbHOCTH B
U3JI0KEHUU IIPOrPaMMHOT0
MaTepuania, W CTIBITHIBAET

3aTPYJHEHUS TIPU  BBINOJHEHUHN
MPaKTUYECKUX 3a/1aY;

OLIEHKA «HEYOBJIETBOPUTEIILHO
BBICTABJISIETCS 00yYaIOLIEMYCs,
KOTOPBII HE 3HAET 3HAYUTEINBHON
YaCcTU NPOrpaMMHOI0 MaTepuaa,
JOITYCKAET CYLIECTBEHHBIE
omOKH, HEYBEPEHHO, C
OONBIINMU 3aTPYAHCHUSIMH
pelaer npakTU4ecKue 3aJa4u Win
HE CIPAaBJISIETCS] C HUMU
CaMOCTOATEIIBHO.

I'EOMETPUSA

®opmupyemMbie YMCHUSA:




- pacro3HaBaTb Ha uepTexax u
MOJIESIX TMPOCTPAaHCTBEHHBIE (POPMBI;
COOTHOCHUTH TPEXMEPHBIC 00BEKTHI C HX
OIMCAHUSIMU, H300PAKECHUSMU;

- ONUCHIBATh B3aMMHOE PACHOJIOKEHUE
MPSIMBIX u IJIOCKOCTEH B
MIPOCTPAHCTRBE, apeymeHmuposamy
ceou CYHCOeHUS 00 9Mom
PACNONOHCEHUU;,

- aHaJM3UpoBaTh B  IMPOCTEHIINX
cillydyasX B3aUMHOE  DPacHOJIOKEHUE
00BEKTOB B ITPOCTPAHCTBE;

- n300paxkarthb OCHOBHBIE
MHOTOTPAaHHHKH ¥ KPYIJIble Tela;
BBIMIOJHATh YEPTEKH IO YCIOBUAM
3azay;

- cmpoums npocmetiue ceveHus Kyoa,
NPU3MbL, NUPAMUODBL

- pemarh IUIAHUMETPUYECKUE U
npocTeiime CTepEOMETPHYECKHE
3aa4u Ha HaXOXKJCHHE
TCOMETPUYECKUX  BENMYMH  (JJIHH,
YTJIOB, TUIOLIA/ICH, 00HEMOB);

- HCIONB30BATh TMpPU  PEHICHUU
CTEpEOMETPHY ECKHIX 3a1a4
IUIaHUMEeTpUYecKue (hakThl U METO/BI;

- MIPOBOJUTH JTOKa3aTeIbHbBIE
paccyXJIeHus B XOJ€ PEIICHUS 3a/]1a4;

UCIOJIb30BaTh MPHUOOPETEHHBIC 3HAHUS
u YMEHUs B PaKTHYECKON
JesITeIbHOCTU Y MIOBCEIHEBHON KU3HU:
JUIS  MCCIEeNOBaHUsS (MOJEITUPOBAHUS)
HECJIOKHBIX TPAKTHYECKUX CUTYyalun
HAa OCHOBE W3YYCHHBIX GOopMyl U
CBOMCTB (UTyp;

BBIUMCICHUS OOBEMOB M IJOLIajaen
MOBEPXHOCTEH MPOCTPAHCTBEHHBIX TEIl
IpH PEHICHHH TPAKTHYECKUX 3aJad,

UCHONB3Yysl  TIpHU HE00XOTUMOCTH
CIPaBOYHUKM M  BBIYUCIUTEIbHBIC
YCTPOMCTBA.

O1eHKa «OTIMYHOY» BBICTABIISETCS
00yJarIIeMycsi, €CJIi OH TTyOOKO
U TPOYHO YCBOWJI IPOTPAMMHBIN
MaTepuai Kypca, UCUepIbIBAIOIIE,
MOCJIEIOBATENBHO, YETKO u
JIOTUYECKH CTPOMHO €ro M3Jaraer,
YMEET TECHO YBSI3bIBATh TEOPHIO C
MPAKTHKOH, cBOOOHO
CIIpaBIII€TCS €  33JadyaMH U
BOIPOCAMH, HE 3aTPYIHSICTCS C

OTB€TaMH IMpU BUAOU3MCHCHUHN
BaHaHHﬁ, IMpaBUJIbHO
000CHOBBIBAET IIPHUHATBIC
pCIICHUA, BJIaJCCT
Pa3sHOCTOPOHHMMU HAaBbBIKAMU H
npueMamMu BBIITOJIHCHU A

MPAKTUYECKUX 3a]1aY;
OLIEHKa «XOpOILI0» BBICTaBISIETCS
oOyyaroniemycs, €cilid OH TBEPIO
3HaeT MaTepHall Kypca, TpaMOTHO
U M0 CYIIECTBY H3JIaraer ero, He

JOITy CKast CYIIECTBEHHBIX
HETOYHOCTEN B OTBETE HA BONPOC,
MpaBUJILHO MPUMCHACT
TEOPETUYECKUE TIOJIOKEHUS MpPHU
pelieHnn MPaKTUYECKUX
BOIIPOCOB M 3ajlay, BIAJEeT
H€O6XOI[I/IMI>IMI/I HaBBIKaMU u

MpUEMaMH U X BBIIIOJIHEHUS,

OLICHKa «YIIOBJIETBOPUTEIBHO
BBICTABIIIETCS  oOydJaromemycs,
€CIIM OH HMMEET 3HAHUS TOJIBKO
OCHOBHOT'O Marepuajia, HO HE
YCBOWJI €ro JAeTajieu, IO0MmycKaer

HETOYHOCTH, HEIOCTATOYHO
IIpaBUJIbHBIE bopMyIHPOBKH,
HapyLICHUS JIOTUYECKON
II0CJIEI0OBATEIbHOCTH B
U3JI0KCHU U IIPOrpaMMHOI O
MaTepuania, U CIIBITHIBAET

3aTPYJHEHUS] TIPU  BBINOJHEHUH
MPaKTUYECKUX 3a/1a4;

OLICHKA «HEYOBJIETBOPUTEIHHO
BBICTABJISIETCSl 00 yJaromemMycs,
KOTOPBIA HE 3HAET 3HAYUTEIHbHON
YaCTU NPOrpaMMHOI0 MaTepuaa,
JIOMYCKAET CYIIECTBEHHbIE
oMOKH, HEYBEPEHHO, C
OOJIBIIIMMH 3aTPY/THECHUSIMH
peniaer nNpakTUYECKKe 3a/1auu Un
HE CIIpaBJISIETCS C HUMU
CaMOCTOSTEILHO.

-BBITIOJIHEHHUE
WHIUBUIyaJIbHBIX
3aJ]laHu
-YCTHBIM H

MM CHMCHHBIN
omnpoc
-IpoBepKa
KOHCIIEKTa

- TECTUPOBAHUE;
- BBITIOJIHEHU €
3a4€THBIX paboT.




®opmupyemMbie 3HAHUSA:

- 3HAUEHUE MATEMaTU4YECKOM HayKu
IUId pEUIeHHs 3a7a4d, BO3HUKAIOIIUX B
TEOPUU U MPAKTUKE; IUPOTY U B TO XKe
BpeMsSI OTrPaHUYEHHOCTb MPUMEHEHUS
MaTEeMaTUYECKUX METOJIOB K aHAJIU3y U
UCCJIEZIOBAHUIO NIPOLIECCOB U SIBIICHUM B
IPUPOZE U OOIIECTBE.

O1eHKa «OTIMYHOY» BBICTABIISETCS
00yJaroIIemMycsi, €CJIM OH TTyOOKO
U TPOYHO YCBOWJI IPOTPAMMHBIN
MaTepuai Kypca, UCUepIbIBAIOIIE,
MOCJIEIOBATENBHO, YETKO u
JIOTUYECKH CTPOMHO €ro M3Jaraer,
YMEET TECHO YBSI3bIBATh TEOPHIO C
MPAKTUKOM, cBOOOHO
CIIpaBIII€TCS €  3aJadyaMu U
BOIPOCAMH, HE 3aTPYIHSICTCS C
OTBETAMU TIPU  BHJIOM3MCHCHHH

3aI[aHPII>i, IMpaBUJIbHO
000CHOBBIBAET IPHUHATBIC
pEIICHUA, BJIaJCCT
Pa3sHOCTOPOHHMMU HAaBbBIKAMU U
npueMamMu BBIINTOJIHCHU A

MPAKTUYCCKUX 3a1a4,

OLIEHKa «XOpOIIO» BBICTABIISETCS
o0yyaroniemycs, €cilid OH TBEPIO
3HAaeT MaTepuan Kypca, TpaMOTHO
U II0 CYyIIECTBY H3Jaraer €ro, He
JOITy CKast CYIIECTBEHHBIX
HETOYHOCTEN B OTBETE HA BONPOC,
MPaBUIILHO MIPUMEHSIET
TEOPETUYECKUE TIOJIOKEHUSI MPHU
pelieHnu MPaKTUYECKUX
BOIIPOCOB M 3aJad, BIAJEET
H€O6XOI[I/IMI>IMI/I HaBbBIKaMU u
InpueMaMu UX BBIITOJTHCHUA,
OLICHKa «YIOBJIETBOPUTENBHO»
BBICTaBJIAETCA oOydaromemycs,
€CJIM OH HMECT 3HaHHUsA TOJIBKO
OCHOBHOI'O MaTepuana, HO He
YCBOWJI €ro JAeTajiei, IOMmycKaer

HETOYHOCTH, HEIOCTATOYHO
IIPaBUJIbHBIE bopMynupoBKH,
HapyLICHUS JIOTUYECKON
II0CJIEI0BATEIbHOCTH B
U3JI0KCHUHU MIPOrpaMMHOI 0
MaTepuania, U CIIBITHIBAET

3aTPyIHEHUsS] TIPU BBIIOJIHEHUHU
MPAKTHYECKUX 3a/a4;

OLIEHKA «HEYOBJIETBOPUTEIILHO
BBICTABJISIETCS 00yYaIOLIEMYCs,
KOTOPBII HE 3HAET 3HAYUTEINBHON
YaCcTU NPOrpaMMHOI0 MaTepuana,
JIOITYCKAET CYLIECTBEHHBIE
omOKH, HEYBEPEHHO, C
OONBIINMU 3aTPYAHEHUSIMH
pelaer npakTU4ecKue 3aJa4u Win
HE CIIPABJISIETCSA C HUMU

- YCTHBIM H
MMYChbMEHHBIHN
onpoc

- MpOBEpKa
KOHCITEKTa

- BBINOJHEHUE
WHIWBUIyaTIbHBIX
3aJlaHUH.

- TECTUPOBAHUE;
- BBIIIOJTHECHUE
3a4€THBIX paboT.




CaMOCTOATCIIBHO.

- 3HAYCHUC IIPAKTUKK U BOIIPOCOB,
BO3HHMKAIONIMX B CcaMOM MaTeMaTHKE

s GOPMUPOBAHHUS U Pa3BUTHUA
MaTeMaTUYeCKOM  HayKH; HCTOPHIO
pa3BUTHS TOHSATUSA YHCJA, CO3JAaHUS
MaTeMaTU4eCKOro aHaM3a,
BO3HUKHOBEHHS u pa3BUTHUS
reOMETpUH.

- YHHMBEPCAJIBHBIA XapaKTep 3aKOHOB

JIOTUKH MaTEMaTHYECKUX
pacCyKIe€HUM, HUX IMPUMEHHUMOCTb BO
BCEX obnacrsx YEeJ10BEYECKOU
JEATENBHOCTH.

- BEPOSITHOCTHBIN XapaKTep pa3IHuHbIX
MPOIIECCOB OKPYKAIOLIETO MUA.

O1eHKa «OTIMYHOY» BBICTABIISETCS
00yJarIemMycsi, €CJIi OH TTyOOKO
U TPOYHO YCBOMIJI TPOTPaMMHBIN
MaTepuai Kypca, UCUepIbIBAIOIIE,
MOCJIEIOBATENBHO, YETKO u
JIOTUYECKU CTPOMHO €ro M3JIaraer,
YMEET TECHO YBSI3bIBATh TEOPHIO C
MPAKTUKOIH, cBOOOHO
CIIpaBII€TCS €  3aJadyaMu U
BONPOCAMH, HE 3aTPYIHSICTCS C

OTB€TaMH IIpU BUAOU3MCHCHUHN
3a/1aHU, IIPABUIIBHO
000CHOBBIBAET IIPHUHATBIC
peIICHUA, BJIaJCCT
PasSHOCTOPOHHHMMH HABBIKAMH H
npueMamMu BBIITOJIHCHU A

MPAKTUYECKUX 3a]1aY;

OLIEHKA «XOPOIIIO» BBICTABIIAECTCS
o0yyaroniemycs, €clid OH TBEPIAO
3HaeT MaTepHall Kypca, TpaMOTHO
U M0 CYIIECTBY H3JIaraer ero, He

JOITy CKast CYIIECTBEHHBIX
HETOYHOCTEN B OTBETE HA BONPOC,
MpaBUJILHO MNPUMCHACT
TEOPETUYECKUE TIOJIOKEHUS MpPHU
pelieHn MPaKTUYECKUX
BOIIPOCOB M 3ajay, BIAJeeT
H€O6XOI[I/IMBIMI/I HaBBIKaMU u
npueMaMu UX BBIITOJTHCHUA,

OLICHKa «YAOBJICTBOPUTCIBLHOY
BBICTaBJIAETCA oOydaromemycs,

€ClIM OH HMCECT 3HaHUsA TOJIbKO
OCHOBHOI'O Marcpualia, HO HC
YCBOUI €TI0 HeTaneﬁ, AOITYyCKaeT

HETOYHOCTH, HEZA0CTATOYHO
IIpaBUJIbHBIE bopMyIHPOBKH,
HapyleHUs JIOTUYECKON
I10CJIEI0OBATEIbHOCTH B
U3JI0KCHUU IIPOrpaMMHOT O
Marepuana, UCIIBITBIBAET

3aTPYJHEHUS] TIPU  BBINOJHEHUH
MPaKTUYECKUX 3a/1a4;

OLICHKA «HEYJOBJIETBOPUTEIBHO
BBICTABJISIETCSl 00 yJaromemMycs,
KOTOPBIA HE 3HAET 3HAUUTEITHbHOU
YacTU MPOrpaMMHOI0 MaTepHaa,
JIOMYCKAET CYIIECTBEHHBIE
oMOKH, HEYBEPEHHO, C
OOJIBIIMMU 3aTPYAHEHUSIMU
penaer npakTUYECKKe 3a/1auu Uin
HE CIIPaBJISIETCS C HUMU

- YCTHBIA H

MY CbMEHHBIHN
omnpoc

- MpOBEpKa
KOHCITEKTa

- BBINOJIHCHUE
VHIWBUTyaIbHBIX
3aJlaHUH.

- TECTUPOBAHUE;
- BBIIIOJTHEHHUE
3au€THBIX paboT.

- YCTHBIA U

MM CbMEHHBIN
orpoc

- IIpOBEpKa
KOHCIIEKTa

- BBIIIOJIHEHHE
WHMBHUIYyaTbHBIX
3a/1aHU.

- TECTUPOBAHUE;
- BBIIIOJIHEHHUE
3a4€THBIX padoT.

- YCTHBIA H
MMYMCbMEHHBIHN
omnpoc

- MpOBEpKa
KOHCIIEKTa

- BBINOJIHCHUC
WHIWBUIyaTIbHBIX
3aJlaHUH.

- TECTUPOBAHUE;
- BBIIOJTHCHUE
3a4€THBIX paboT.




CaMOCTOSITENIBHO.
BrimonHenune 3aueTHBIX paborT.
B coorBercTBHM ¢ ypOBHEM
BBITIOJTHEHUS 324€T.pabOTHI:
paboTa BBIIIOJIHEHA;

paboTa BBINIOJIHEHA, HO C
OILIMOKAMHU;

paboTa He BBINOJIHEHA.




5. ATIANITAIIMS PABOYEI MIPOTPAMMBI VUEBHOM JUCHUTIIAHBI TPU
OBYUYEHUU UHBAJIMIOB M JUI[ C OTPAHUYEHHBIMHA BO3MOXKHOCTSIMHA
3/IOPOBDSI

Ananrtanus paboueil mporpammbl auctuiuiabl [1/[.01 MaremaTtnka mpoBoauTcs Mpu
peanuzalvyd  aJanTHBHOW  00pa3oBaTeNbHOW MPOrpaMMBbl — TMPOTPaMMbl  MOATOTOBKHU
CHeLHaIuCcTOB cpeaHero 3BeHa mno crneuunanbHoctd 08.02.01 CTpouTenbCTBO M 3KCILTyaTalus
3MaHUN W COOpPYKEHUW B IesAX oOecrieueHHs] MpaBa WHBAIMIOB W JIHUI] C OrPaHUYECHHBIMHU
BO3MOXXHOCTSIMH 3JIOPOBbSl Ha TIONy4e€HHE TMPOPECCHOHAIBHOTO O0pa30BaHUs, CO3AaHUS
HEOOXOAMMBIX ISl TTOJIYY€HUSI CPEAHEro npodecCHoOHAIBHOr0 00pa30BaHUs yCIOBUM, a TaKkKe
oOecreueHusi JOCTHIKEHUS OOyJarolmMMHUCA WHBAIWJAMU U JIMIAMH C OTrpaHUYCHHBIMH
BO3MOYKHOCTSIMH 310POBbS PE3YJIbTATOB (POPMHUPOBAHUS MTPAKTUYECKOTO OIBITA.

Oobopyoosanue yuednHo20 KadbuHema mamemamuxu 01 00y4arOWUXCca ¢ pa3iudHbIMU
eUOamMu 02paHudeHus 300P06bA:

OcnHamenne  y4yeOHOro kaOWHETa  MaTeMaTUKH  JIOJDKHO  OTBEYaTh  OCOOBIM
00pa30BaTENbHBIM TMOTPEOHOCTAM OOYYAIONMUXCS WMHBAJIWAOB M JIUI[ C OrpaHUYCHHBIMH
BO3MOXKHOCTSIMU 3/10pOBbsi. KaOMHET NODKEH OBITh OCHAICH O0OpyAOBaHHWEM W Y4COHBIMHU
MECTaMH C TEXHHYECKUMHU CPEICTBAMH OOy4YeHHS AJsl OOyYalolMXCS C Pa3IMYHBIMU BHUIAMU
OTpaHUYEHUH 310POBBS.

Kabuner, B koTOpoM 00ydYaroTCsl IMIla ¢ HAPYIIEHWEM CyXa JODKEH ObITh 000pyAOBaH
PaauoOKIIacCCOM, KOMIIBIOTEPHOW TEXHHMKOH, ayAMOTEXHUKOW, BUIECOTEXHUKOU, 3JIEKTPOHHOU
JIOCKOM, MYJIbTUMEAUNHON CUCTEMOU.

Jns  cnaboBupammx oOydaromuxcss B KaOWHETEe MNpeaycMaTpUBAIOTCS IPOCMOTP
YAQJIEHHBIX OOBEKTOB MpPHU TIOMOUIM BHUICOYBEIUUHUTENEH 1 YIAJE€HHOTO IMPOCMOTpA.
Hcnonb3oBanne bpalineBCKOM KOMIIBIOTEPHOM TEXHUKH, OJJIEKTPOHHBIX JIyI, IPOrpamMm
HEBHU3YaJIbHOTO JOCTyNMa K WH(OpMalMH, TEXHUYECKUX CPEACTB NpHeMa-liepenadyn ydeOHOn
nH(pOpMaIUU B TOCTYIHBIX (hopMax.

st oOydaronxcsi ¢ HapyImeHHeM OIOPHO-IBHUTaTeIbHOTO anmapata KaOWHET JOJDKEH
OBITH 000PY/IOBAH MEPEIBIKHBIMU PETYJIMPYEMBIMU MMAPTAMU C UCTOYHHUKOM ITUTAHUSI.

BrlmmeykazanHoe OCHAIllEHHE yCTaHABIMBAETCS B KaOMHETE MPU HAIMYUU O0yUarOIIMXCs
[0 aJalNTUPOBAHHONW 00pa30BaTEIbHON MPOrpaMME C Y4ETOM HMEIOUIErocs TUIa HapylIeHUi
3[I0POBBS Yy 00y4aroIIerocs.

Hngpopmayuonnoe u memoouueckoe obecneuenue 00y4arouuxcs

Joctyn Kk MHQOpPMAalMOHHBIM U OuOIMorpadguueckuM pecypcaM, yKazaHHBIM B 1. 3.2.
paboueit mporpamMmsl, 10JDKEH OBITh MIPEACTaBICH B (hopMax, aIaliTUPOBAHHBIX K OTPaHUYEHUSIM
310pOBbsI 00 YUAIOIIMXCSI UHBAIHMJIOB U JIMI] C OTPAHUYEHHBIMUA BO3MOXKHOCTSMH 3/10POBBSI:

JIist mut; ¢ HapyIIeHUsIMU 3peHusl (HE MEHee OJHOTO BUA):

- B Ie4aTHOI opMe YBETHUYEHHBIM MIPUPTOM;

- B (hopMe 3JIEKTPOHHOTO TOKYMEHTA;

- B popMme aynuodaiina;

- B Ie4aTtHoi ¢opme Ha A3bIke bpaiins.

Jlist mut; ¢ HapyIIEHUsIMU CITyXa:

- B Ie4aTHOH (opme;

- B (hopMe AJIEKTPOHHOTO JOKYMEHTA.

Jnst mun ¢ HapyleHUsIMUA OIOPHO-ABUTATENIBHOIO amnmnapaTta (He MeHee OJJHOro BUJIa):

- B IIeUaTHOH (opme;

- B popMe AJIEKTPOHHOT'O JJOKYMEHTA;

- B (hopme aynuodaiina.

st U1y ¢ HEPBHO-TICUXMYECKUMH HAPYIICHUSIMH (pacCTPOMCTBO ayTHUECKOTO CIEKTpa,
HapylleHU e ICUXUYECKOr0 Pa3BUTHs) (HE MEHEe OJIHOI'0 BU/IA):

- UCIIOJIb30BAaHUE TEKCTA C UIITIOCTPAIUsIMU;

- MyJIbTUMEIUITHBIE MaTEPUATIBL.



Bo Bpems caMOCTOATENbHOM MOATOTOBKM OOydYaromyecs WHBAIUABI U JHIA C
OTPAaHMYECHHBIMA BO3MOXKHOCTSIMU 3/I0POBbSI JIOJDKHBI OBITH OOECIEUEeHBI JOCTYIIOM K CETH
WNutepHer.

Dopmol u MemoObl KOHMPOJIA U OUEHKU PE3Ybmamog 00yueHus

[TpumensieMble pu peanu3anuu padodeit mporpammbl qucturiuabl [1] 01 Marematuka
(bopMBI U METOBI KOHTPOJISI IPOBOSATCS C YIETOM OTPaHUYECHHUS 340POBbs 00yUYAIOLTHXCAL.

[lenpr0 TEKyLIEro KOHTPOJs SIBJIIETCS CBOEBPEMEHHOE BBISBICHHWE 3aTPYAHEHUN H
OTCTaBaHUsl OOYyYaIOIIErocsi C OrPaHUYEHHBIMH BO3MOXKHOCTSMU 3/I0POBbSI M BHECEHHUE
KOPPEKTHUBOB B YUEOHYIO 1€ATEIHHOCTD.

dopMa NPOMEKYTOUHOM AaTTECTAlMM YCTAHABIMBAECTCS C YYETOM HWHIMBUIYAIbHBIX
MCUXOPU3NIECKUX OCOOCHHOCTEH OOydYalomuXxcs WHBAIMAOB W IJUI[ C OrpaHUYCHHBIMH
BO3MOXKHOCTSIMU 370pOBbs (YCTHO, NMUCbMEHHO Ha OyMmare, NMHCbMEHHO Ha KOMIIBIOTEpE, B
dbopMe TeCTUPOBAHUS U T.I1.).

[Ipu mpoBeneHNN MPOMEKYTOUHON aTTECTAMKM O0YyJArOIMIEMYCsl IPEAOCTABIISIETCS BPEMsI
Ha TIOATOTOBKY K OTBETY, yBEJIMYEHHOe He 0ojiee 4eM B TpPU pa3a YCTaHOBJIEHHOTO JUIS
MOATOTOBKH K OTBETY O0YUYAIOIIMMCS, HE HMEIOIUM OTPaHUYEHUN B COCTOSTHUU 37I0OPOBBSI.



6. JUCT BHECEHHBIX U3MEHEHUI

JdonosiHeHnsi 1 N3MeHeHUsI B padoueil mporpamme

32 2019/2020 y4eOHblii rog

B pa6ouyro nporpammy I1J1.01 MaTtemaTrka

o crreraiabHocTd 08.02.01 CTpOUTENLCTBO M DKCILIVATALIMS 3JaHUI U COOPYKEHUN

BHOCATCA CICAYIOIUE JOIMOJIHCHUA U U3MCHCHU !

JIONOIHEHNS U U3MEHEHHUSI BHEC O. C. bemrykosa
(moamuce)

PabGouass mporpamma mnepecMOTpeHa W oOI00peHa Ha 3aceJaHUuM TPEAMETHOH (IMKIJIOBOA)
KOMMCCHH MAaTEMATHKU UH(OPMATHKU U MH(POPMALIMOHHBIX TEXHOJIOTUH.

« » 20 I.

[Ipencenarens mpeaMeTHOM (IIUKIOBOI) KOMUCCUU O.E. MBanoBa
(TroztHCH)
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