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1.MTACIIOPT PABOYEH ITPOI'PAMMBI YYEBHOW TUCIUTIIAHBI
«Du3uKa»
1.1. Ob6saacTh NPpUMeHEeHHUs TPOrPAMMBI

[Iporpamma 0011e06pa3oBaTeIbHON y4aeOHOH JTUCLUIUIMHA «Marematuka»
npeaHa3zHaueHa s u3ydenus matematuku B CII6 ['BIIOY «Akaaemus yrpaBiaeHUsI TOPOICKON
Cpeloi, TpaJOCTPOUTENLCTBA W I€YaTH», pPEATU3YIOLIEr0o oO0pa30oBaTENbHYIO IIPOrpaMMy
cpeaHero oduiero oOpa3oBaHUs B Mpeeiax OCBOSHHS MPOTPaMMBbl MOATOTOBKH CIIEHUAINCTOB
CpEeIHEro 3BEHA COIMAIIbHO-PKOHOMHUYECKOro mpoduias Ha 0a3e OCHOBHOTO  OOILEro

o0Opa3oBaHus.

1.2.Paboyasi nporpamMmma pa3paéoTaHa Ha OCHOBe
denepanbHOTO rocy1apcTBEHHOIO 00pa30BaTEIbHOIO CTaHAAPTa CPEAHEro (IIOJIHOT0) OOILIEero
o0Opa3oBaHus, 00pa30BaHuUs, YTBEPXKICHHOTO NpUKa3oM MUHHCTEpCcTBA 00pa30BaHUs U HAYKH
Poccun 17.05.2012r. Ne 413 (B pex. ot 12.08.2022r.), 3apeructpupoBano B Muntocte Poccun
7 wmions 2012 r. Ne 24480, peammsyemoro B mpeaenax I[IIICC3 c¢ ywerom mpoduis
HOJIy4aeMOro Mpo(ecCHOHAILHOT0 00pa30BaHus;
[Tpuxaza MunucrepctBa npocseuieHusi Poccuiickoit ®enepaunn ot 12.08.2022 r. Ne 732,
3apeructp. MunucrepctBoM octunuu (per. Ne 70034 ot 12.09.2022 r.) «O BHeceHHH
U3MEHeHUH B (QenepaiabHbll roCyJapCTBEHHbIN CTaHIApT cpeiHero oduiero oOpa3oBaHus,
YTBEPAKACHHOIO IIpHKa3oM MuHucTepcTBa 00pazoBaHus U Hayku Poccuiickoit denepauuu ot
17 mast 2012 r Ne 413;
[Tpuxa3za MununcrepcrBa npocsemienus PO ot 24 asrycra 2022 Ne 762, 3aperucTpupoBaHHOTO
MunucrepctBoM toctunuun PO (21.09.2022 N 70167) «O6 yrBepxnaenun Ilopsaka
OpraHu3alliil M OCYIIECTBIECHUS 00pa3oBaTeNbHON JESITEeNbHOCTH 10 00pa3oBaTeNbHBIM
mporpamMmam CpeaHero npodeccuoHaaIbHOTo 00pa3oBanus";
[lpuka3za MunucrepctBa mnpocsemenus PP or 05 asrycra 2020  Ne885/390,
3apeructpupoBaHHoro MunucrepctBoM toctuiiuun PO  (per.Ne59778 ot 11.09.2020) «O
MPAKTUYECKON MOArOTOBKE O0yUYaIOLIUXCS.
DenepanbHBIX roCy/1apCTBEHHBIX 00pa3oBaTeIbHBIX CTaHJIapTOB CpeIHero
MpoeCCHOHATBHOTO 00Pa30BaHUS MO CIEITUATBHOCTSIM:
38.02.01 DxoHOMUKA M OyXTaJITEpPCKUNA y4eT (10 OTpacisiM);
43.02.16 Typu3sM U rocTeIpuUMCTBO;
40.02.01 ITpaBo u opranu3aIs COIHATHHOTO 00ECTICYCHUSI.
C yuerom IlpumepHoit pabGodeit mporpaMmbl 00IIEOOPa30BATEIHPHON  THUCIUTITAHBI

4



«Matematukay i IpopecCHOHATIBHBIX 00pa30BaTENbHBIX OpraHU3aIUH.
Conepxanue nporpamMmsl «MaTemaTka) HapaBJIEHO HA JOCTHIKEHHE CIEIYIOIINX LeJIeil:
obecrieyeHne CGOPMHPOBAHHOCTH NPEACTABICHUNH O COLMANBHBIX, KYJIBTYPHBIX H
UCTOPUYECKHX (DaKTOPAaX CTAHOBJICHUSI MATEMATHKU;
obOecrieueHre CPOPMUPOBAHHOCTH JIOTHYECKOIO, aJrOPUTMHUYECKOTO U MaTeMaTU4YecKOro
MBIIIJICHUS;
obecrieyeHne CHOPMHUPOBAHHOCTH YMEHUH NPUMEHATh MOJTYYE€HHBbIC 3HAHHS TMPH PEIICHUH
pa3IMYHBIX 3a/1a4;
obOecrieueHre  CPOPMUPOBAHHOCTH  TMPEJCTaBIEHUH O  MaTeMaTHKe  KaKk  YacTH
00LIEYEeI0BEUECKON KYIbTYPhl, YHUBEPCAJIBHOM $3bIKE HAYKM, MO3BOJISIOLIEM OMNMCHIBATh U
U3y4aTh PEAIbHBIE IIPOLECCHI U SBICHUS.

[TporpamMMa MOKET HCIHOIB30BAaThCA IPYTUMHU MpOodeccHoHANbHBIME 00pa30BaTeIbHBIMU
OpraHM3aIUsIMHU, pEATU3YIOUUMU  00pa30BaTeIbHYI0 MPOTPaMMy  CpPEIHEro  OOIIEero

obpa3zoBanus B npezenax ocsoerust [ITICC3 CITO Ha 6a3e 0CHOBHOTO 00IIIET0 00pa30BaHUsI.

OO0masi XxapakTepuCTHKA y4eOHOM 1 CHUIITHHbBI

HucuumnnuHa «MaremMaTuka» OTHOCHUTCS K MpeIMeTHOM o0jacTh MareMaTtuka |
unpopmaruka. J[ns  TIIICC3 connambHO-I3KOHOMUYECKOTO MPO(HIL  AWCIHUILIAHA SBIISCTCS
poUILHOM.

Marematuka sBaseTcss (yHIAMEHTANbHOM  00I1e00pa3oBaTeNbHON  JUCHMILTUHOW €O
CIOXHBIIMMCS YCTOWYUBBIM COJEpKAaHUEM U OOUIMMH TpeOOBaHUAMU K TIOJTOTOBKE
o0ydJaronuxcs.

DTO BBIPAXKAETCS B COJEPX)AHUU OOYUYEHUS, KOJUYECTBE YacOB, BBIJIEISEMbIX Ha H3YyYCHHE
OTIIENbHBIX TEM MPOrpaMMBbl, TIyOMHE WX OCBOEHHUS CTyACHTaMH, OOBeMEe U XapakTepe
MPAKTUYECKUX 3aHATUH, BUIaX BHEAYAUTOPHON CAaMOCTOSITENIEHOM pabOThI CTYIEHTOB.

OO6mue 1eny u3y4eHus: MaTeMaTUKU TPATUIIMOHHO PEaTU3YIOTCS B UEThIPEX HAINPaBICHUSAX:

1) obmree mpeacraBiacHue 00 HAEAX U METO/IaX MAaTEMATHKH;

2) UHTEJUIEKTYalIbHOE Pa3BUTHE;

3) oByasieHNe HEOOXOIMMBIMU KOHKPETHBIMU 3HAHUAMH U YMEHUSIMH;

4) BocmUTaTEIBHOE BO3/ICHCTBHE.

Conepxxanne y4eOHOW AWCIUIUIMHBI pa3pabOTaHO B  COOTBETCTBUM C OCHOBHBIMH
COJIEP>KATEIbHBIMU IMHUSAMU 00yUeHUSI MaTeMaTHKe:
 anrebpanyveckas JHHH, BKIIOYAIONIAss CHUCTEMATHU3AIMIO CBEACHHM O YHWCIIAX; HU3yYCHHE

HOBBIX M 0000IIE€HHE paHee M3YYEHHBIX orepainuil (Bo3BeleHUE B CTENEHb, U3BJICUCHUE
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KOpH$, JIOTapu(MUpPOBaHUE, CUHYC, KOCUHYC, TAaHT€HC, KOTAHTCHC U OOpaTHbIE K HHUM);
U3yuyeHHE HOBBIX BHJOB YHCJIOBBIX BBIDAKEHUH U (OPMYN; COBEPIICHCTBOBaHME
NPAaKTUYECKHX  HABBIKOB W BBIYMCIUTEIBHOW  KYJAbTYPHI,  pacUIMpeHHEe U
COBEPLICHCTBOBAHME alredpanyeckoro ammnapara, cOpMHUPOBAHHOTO B OCHOBHOM IIKOJIE,
U ero NpUMEHEHHE K PELIEHUI0O MaTeMaTHUECKUX U IPUKIIaJHBIX 3a/1a4;

* TEOPETHKO-()YHKIIMOHANbHAS JIMHHS, BKJIIOYAIONIAs] CUCTEMAaTH3aIllMI0 M pacIIupeHue
CBEIEHUI O (YHKIUAX, COBEPIICHCTBOBAHWE TpapUUECKUX YMEHHI; 3HAKOMCTBO C
OCHOBHBIMM HJI€IMH U METOAAMU MAaTEeMAaTHYECKOIo aHajlu3a B 00beMe, IO3BOJISIOIEM
UCClleloBaTh 3J€MEHTapHble (YHKIMM M pelmarbh I[pPOCTeHIINe TIeoMEeTpUYEcKue,
¢dusnveckue u Ipyrue npuKiaIHbie 3a1a4H;

* JIMHUS ypaBHEHMH M HEPABEHCTB, OCHOBaHHAsg Ha TIIOCTPOCHUU U HUCCIICAOBAHUH
MaTeMaTHYeCKUX MOJeNel, mepecekarouascs ¢ aiaredpaudeckol M TEOpeTHKO-
(GYHKLIMOHATIBHOM JMHUAMHU M BKJIIOYAIOLIAas Pa3BUTHE U COBEPLICHCTBOBAHHME TEXHHUKH
anredpandeckux MpeoOpa3oBaHUN ISl pEHICHUS ypPaBHEHHM, HEPABEHCTB M CHCTEM;
(dbopMHpOBaHKE CIIOCOOHOCTH CTPOUTH W HCCIEAOBAaTh IMPOCTEHUIINE MaTeMaTHYECKHUE
MOJICJIM TpPU pPEUIeHWH MPUKIAJHBIX 3a/1ad, 3a4ad M3 CMEXHBIX U CIEHUAIBHBIX
JTMCLUIUINH;

* TeoMeTpUYecKas JHHHSA, BKJIIOYAIOUIas HATJISHBIC IMPEICTAaBICHHUS O TMPOCTPAaHCTBEHHBIX
¢urypax W H3y4deHHE HUX CBOWCTB, (HOPMUPOBAHHME M PA3BUTHE IPOCTPAHCTBEHHOTO
BOOOpaXEHUs, pa3BUTHE CIIOCOOOB TE€OMETPUUYECKUX HM3MEPEHHUH, KOOPAUHATHOIO U
BEKTOPHOT'O METOOB JJISl PEIIEHUs] MaTeMaTUYeCKUX U NMPHUKIAIHBIX 33/1ay;

* CTOXaCTHYECKas JIMHUS, OCHOBAaHHAS HA PA3BUTUU KOMOMHATOPHBIX YMEHUH, TPEICTABICHUI
0 BEPOSITHOCTHO-CTaTUCTUIECKUX 3aKOHOMEPHOCTSIX OKPYKAIOIIET0 MUpA.

VYuebHasg aucuuiuinHa «MareMaTHkay SBIIsSeTCs y4eOHBIM HpPEIMETOM 00s3aTeabHOMN
npeameTHoi obnactu «MaremaTrka u nHpopmarukay @I'OC cpennero oOuero o0pa3oBaHusl.

B CII6 I'BIIOY «Axkanemusi ynpaBjieHHs] TOPOACKON cpefoi, rpaJoCTPOUTENILCTBA U MeYaTH»,
peanu3yronero 00pa3oBaTENbHYIO MPOrpaMMy CpeaHero oOmero oOpa3oBaHHS B Mpejenax
ocBoenusa IIIICC3 CIIO Ha 06a3e ocHOBHOro oOmero oOpa3oBaHHs, ydeOHas AUCLUILIMHA
«MaremaTuka» wu3ydaercsi B oOmieoOpa3oBaresnbHOM mukie ydyeOHoro miana [IIICC3 CIIO
COITMATEHO-9KOHOMHYECKOTO TTPOQHIIS.

B yue6npix mmanax [MIICC3 cnenuambHOCTEH COMMAIBHO-YKOHOMUYECKOTO MPOGUIs
yueOHas aucuuiuiiHa «MaTeMaTHKa BXOJUT B cOCTaB OOMIMX 00I1e00pa30BaTeIbHBIX y4eOHBIX
JMCLUIUIAH, (OPMUPYEMBIX U3 00s3aTelbHbIX MpeaMeTHbIX obnacteit @I'OC cpennero oOriero

oOpazoBaHws.



4. Pe3yJbTaThbl 0OCBOCHUS Y4eOHOM IMCUMIINHBI

OcBoenue cojaepx)aHus Yy4eOHON AWCIUIUIMHBI O0O0ECIIeUMBACT JOCTHIKEHUE CTYJIEeHTaMHU

CIIEIYIOIIUX Pe3y1bmamog.

JIUYHOCMHbBIX .

c(OPMHUPOBAHHOCTh TMPEACTABICHUA O MaTeMaTUKe KaK YyHHUBEPCAIBHOM S3bIKE HAYKH,
CPEICTBE MOJICIIUPOBAHHUS SIBJICHUN U MPOIIECCOB, UAEIX U METOJAaX MaTeMAaTUKH,

MOHMMAaHWE  3HAYMMOCTM  MaTeMaTHKH U1 HAy4YHO-TEXHHYECKOro  Iporpecca,
c(OpPMHUPOBAHHOCTh OTHOIICHHSI K MaTEMATHKE KaK K YacTH OOIIEYEIIOBEYECKOU KYJIBTYPHI
Yepe3 3HAKOMCTBO C UCTOPUEN Pa3BUTHSI MATEMATUKH, 3BOJIFOLIMEN MAaTEMAaTHUYECKUX UJIEH;

pa3BUTHE JIOTUYECKOI'O MBIILICHUS, MPOCTPAHCTBEHHOIO BOOOpAXKEHUS, aJTOPUTMUYECKOM
KYJIbTYpbl, KPUTHYHOCTH MBIIUICHUS Ha ypOBHE, HEOOXOAMMOM [uisi  Oyamymiei
po(heCcCHOHATTLHOM e TEIILHOCTH, JUIS TPOJOJHKCHHS 00pa30BaHus M cCaMOOOPa30BaHNS;

OBJIAJICHC MAaTEMAaTUYCCKUMH 3HAHUSMU W YMEHUSMHU, HEOOXOJUMBIMH B IOBCEAHCBHOU
JKU3HU, JJII OCBOCHHUS CMEXHBIX €CTeCTBEHHOHAYYHBIX JUCHUIUIMH W JUCIUILIUH
npoecCHOHANBPHOTO I[MKIIA, A TOJy4YeHUs oO0pa3oBaHHs B O0JIACTAX, HE TPEOYIOIIUX
yrayOJIeHHONH MaTeMaTUYECKOU MOATOTOBKH;

TOTOBHOCTh M CITIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCJIC CAMOOOPa30BAHUIO, HA TIPOTSKCHHUH
BCEH KM3HU; CO3HATEIIPHOE OTHOIICHHE K HEMPEPHIBHOMY OOpPa30BaHUI0 KaK YCIOBHUIO
yCIEeHoM npodeccuoHalbHON U 00IIeCTBEHHOM NesTeIbHOCTH;

TOTOBHOCTb U CLIOCOOHOCTH K CAMOCTOSITETIbHOM TBOPUYECKON U OTBETCTBEHHOM /€ATEILHOCTH;

TOTOBHOCTh K KOJUIGKTHBHOH paboTe, COTPYAHHYECTBY CO CBEPCTHUKAMHU B 00pa3oBaTEIILHOM,
OOILIECTBEHHO IOJIE3HOM, Y4eOHO-HMCCIIE0BaTENbCKOM, MPOEKTHOM U JAPYrux BUAAX
JESITENIbHOCTH;

OTHOIIIEHHE K TPO(EeCcCHOHATBHOW AEeSITeNbHOCTH KaK BO3MOXHOCTH YYacTHUS B PEIICHUU

JIMYHBIX, O6HI€CTB€HHI>IX, rocyaapCTBCHHBIX, 06HI€HaIII/IOHaJ'II)HI>IX npo6neM;

Memanpedmemnblx:

YMCHHE CaMOCTOATCIIbHO ONIPCACIIATh LCIIN ACATCIBHOCTU U COCTABJIATH IJIAHBI JCATCIBHOCTU,
CaAMOCTOATCIIBHO  OCYHICCTBIIATh, KOHTPOJIUPOBATL MW  KOPPEKTUPOBATL JCATCIBHOCTD,
HCIIOJIB30BAaTh BCC BO3MOXKHBIC PCECYpChl OJId JOCTHKCHHA IOCTABJICHHBIX meiae u
pcain3anvn IIJIAHOB JCATCIBHOCTU, BLI6HpaTB YCOCHIHBIC CTPATCrUu B PaA3JIMYHBIX
CUTyalUsIX;

YMCHHUEC TNPOAYKTUBHO O6H_IaTBC$I U B3aUMOJACHUCTBOBAThH B mponecce COBMECTHOM

ACATCIIBHOCTH, YYHUTHIBATH IIO3MIOHUU APYTUX YYACTHUKOB JCATCIBHOCTH, 3(1)(1)6KTI/IBHO



paspeniaTh KOH()IUKTHI,

BIIQJICHUEC HAaBBIKAMHU  TIO3HABATEIHHOW, Y4eOHO-MCCIENOBATENbCKOW ¥ TPOEKTHOM
NESTEIIbHOCTH, HAaBBIKAMHU  pa3pelieHus mpobdieM; CHOCOOHOCTh W TOTOBHOCTH K
CaMOCTOATEIIbHOMY TIOMCKY METOJIOB pCIICHUS NPaKTHUYECKUX 3a7a4, IPUMEHEHUIO
Pa3JIMYHBIX METOJIOB IMO3HAHUS;

TOTOBHOCTh M  CIIOCOOHOCTh K  CAMOCTOSTENbHOW  WH(OPMAIMOHHO-TIO3HABATEILHOM
JESTEIIbHOCTH, BKIIIOYasi YMEHUE OPHUCHTHPOBATHCS B PA3IMYHBIX UCTOYHHKAX WH(OpPMAIIUH,
KPUTHYECKH OILICHHWBATh M HMHTEPIIPETUPOBATh MH(POPMAIIHMIO, TMOJYy4aeMyI0 W3 Pa3IHMYHBIX
HCTOYHHKOB;

BJIAJICHUE SA3BIKOBBIMHU CPEICTBAMHU: YMEHHUE SICHO, JIOTUYHO M TOYHO H3JIaratb CBOI TOYKY
3pEHMUs], UCTIOIB30BATh aJIEKBATHBIC SI3bIKOBHIE CPEJICTBA;

BJIaJICHUE HaBBIKAMU IMO3HABATEIHHOW PEe(IICKCUU KaK OCO3HAHMS COBEPINACMBIX ACHCTBUU M
MBICJIUTEJIbHBIX TMPOLECCOB, MX pE3YyNbTaTOB M OCHOBAHWUW, TIPAHMI] CBOETO 3HAHUS H
HE3HaHMs, HOBBIX MTO3HABATEIbHBIX 3324 U CPEACTB JJIA UX JOCTHKEHUS,

LIETICYCTPEMIICHHOCTh B TOUCKAX W TPUHATHU PEIICHHH, COOOpPa3UTEIBHOCTh M HHTYHWIIUSA,
Pa3BUTOCTh MPOCTPAHCTBEHHBIX MPEACTABICHUN; CIIOCOOHOCTh BOCIPUHUMATH KPacoTy H
rapMOHHUIO MUPA;

npeomMemHmuix:

1. chopMUPOBAHHOCTH MPEACTABICHUH O MAaTEeMAaTHKE KaK YacTH MHUPOBOH KYJIbTYypbl M MECTE
MaTeMaTHKH B COBPEMEHHOMW ITUBUJIN3AIIMH, CITIOCO0aX ONMMCAHUS SBJIICHUH PeaIbHOTO MHpa Ha
MaTEeMaTUUECKOM S3BIKE;

2. chOpMHUPOBAHHOCTh TMPEJACTABICHUM O MAaTEMaTHYEeCKMX TIOHATHUSAX KaK BaKHEHIIIMX
MaTeMaTUYeCKUX MOJIETISAX, MO3BOJSIONIUX OMUCHIBATh M HM3y4aTh pa3HbIE MPOIECCHl U
SIBJICHUS; TOHUMaHUE BO3MOXHOCTH aKCMOMATUYECKOT0 TOCTPOEHUSI MAaTEMAaTUYECKUX TEOPHUIA;

3. BIaJIcHHEe METOJAAaMM JO0Ka3aTelbCTB M aITOPUTMOB pEIICHUS, YMEHUE WX MPUMEHSITh,
MPOBOJUTH JI0KA3aTEIIbHBIE PACCYKICHHUS B XOJ/I€ PEIICHUS 3a/1a4;

4. BnajieHWe CTaHJAPTHBIMH TPUEMAMH PEUICHUS pAIMOHAIBHBIX M  HPPAlMOHAIBHBIX,
MMOKA3aTEeNIbHBIX, CTENEHHBIX, TPUTOHOMETPUUYECKUX YPABHEHUUW M HEPABEHCTB, WX CUCTEM;
WCIIO0JIb30BAHUE TOTOBBIX KOMITBIOTEPHBIX MPOrPaMM, B TOM YHUCIIE IS MIOUCKA ITYTH PELIEHUs
Y WUTFOCTPAINH PEIIeHUs] ypaBHEHUN U HEPABEHCTB;

5. chopMHUPOBAaHHOCTH MPEACTABICHUN 00 OCHOBHBIX MOHATHUSAX MATEMAaTHYECKOTO aHAIN3a U MX
CBOWCTBax, BIAJCHHE YMEHHEM XapaKTepu30BaTh TMOBeAeHUE (YHKIUN, HCMOIb30BaHUE
MOJIYYEHHBIX 3HAHUH JJI OMUCAHUS U aHAJIN3a PEAIbHBIX 3aBUCUMOCTEH;

6. BJIAICHUEC OCHOBHBIMU TIIOHATHUAMHU O IUIOCKHX W TIPOCTPAHCTBCHHBIX TI'€COMCTPHUYCCKUX
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¢durypax, UuX OCHOBHBIX CBOWCTBax; C(OpPMUPOBAHHOCTb YMEHHUS  PAclO3HaBaTh
reoMeTpuueckue GUTypsl Ha UYepTekax, MOJEISIX W B pPeaJbHOM MHUpPE; NPUMEHEHHE
M3YYCHHBIX CBOMCTB reoMeTpUYecKuX GUryp u GopMylt s PEemIeHUs TeOMETPUICCKUX 3a1ad
Y 3a/1a4 C IPAKTUYECKUM COACPIKAHUEM;

7. chOpMUPOBAHHOCTh NPEJCTABICHUNH O MPOIECCaxX U SBICHHUSIX, MMEIOUIMX BEPOSTHOCTHBIN
XapakTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSAX B PpEATBHOM MHpPE, OCHOBHBIX MOHATHUSAX
3JIEMEHTAPHOM TEOPUU BEPOATHOCTEH; YMEHWW HAXOJUTh M OLEHUBATh BEPOSITHOCTH
HACTYIUJICHUS COOBITUI B MPOCTEHIINX MPAKTUUECKUX CUTYAIUSX U OCHOBHBIE XapaKTEPUCTUKH
CIIy4alHbIX BEJINYMH;

8. Bna/jieHre HaBBIKAMH HCIIOJIH30BAHMS TOTOBBIX KOMIIBIOTEPHBIX ITPOTPAMM MIPH PEIICHUH 3a]1ad.

5. Coaep:xanue y4eOHOMH TUCHUTIHHBI

Bsenenue

MaremaTika B HayKe, TEXHHUKE, OJKOHOMHKE, HWH(POPMALMOHHBIX TEXHOJOTUAX U
IIPAKTUYECKOM aAesrenpHocTH. llenn w 3amauM  M3ydeHWsT MAaTeMaTUKW IIPU  OCBOEHUU
cneunanbHoctel CITO conuanbHO-35KOHOMUYECKOTO POQUIIS.

AJITEBPA
Paszeumue nonamus o uucne

Llenble u panoHanbHble yucia. JlefdcTBUTeNbHbIC Yicha. [Ipubnusicentvle blyUCTIEHUSL.
Komnnexchvie uucna.

Kopnu, cmenenu u nocapugmor

Kopuu u crenenun. KopHu HaTypasibHON cTeneHU M3 yucia U UX cBoicTBa. CTeneHu ¢
palOHaJIbHBIMU II0Ka3aTeIsIMU, UX CcBoicTBa. CTENEHW C NEHCTBUTENBHBIMHU ITOKA3aTEIISIMHU.
Cesoticmea cmeneHu ¢ 0elicmeumenbHblM HOKA3AmeneM.

Jlorapudm. Jlorapudgm umcaa. OcHOBHOE Jorapu(pMUUECKOe TOXKIAECTBO. JleCSITHUHBIC U
HaTypaibHble Jorapumel. [lpaBuia neiictBuil ¢ norapupmamu. Ilepexoq Kk HoOBOMY
OCHOBAHMIO.

IIpeoGpa3zoBanue anredépamyeckux BbIpaxkeHuid. IIpeoOpasoBaHue paMOHAIBHBIX,

UppalMOHATIbHBIX CTENIEHHBIX, TOKa3aTeIbHbIX U JIOTapU(MUUECKUX BBIPAKEHUH.

Ilpakmuueckue 3anamus

Apudmernueckue ASMCTBUS HaJ YUCIIaMU, HaXOXKICHHE MPUOIMKEHHBIX 3HAUEHUN BEIMYUH
U TOTpEeIIHOCTEeH BBIYUCICHHH (aOCOMIOTHOW W OTHOCHUTENBHOM), CpaBHEHHE YHCIOBBIX
BBIPAKCHU.

Brruucnenue u cpaBHeHNE KOpHEW. BoIoHEHNE pacyeToB ¢ paJuKalaMH.



Pemienue nppanmoHanbHblX ypaBHEeHUM. HaxoxaeHne 3HaueHu CTeneHel ¢ palliOHaIbHbIMU
nokazarensiMu. CpaBHeHue creneHeil. [IpeoOpa3oBaHusi BbIpaK€HHUH, cCOIEpKaIlUX CTENCHH.
Pemenue nokasarenbHbpIX ypaBHEHUM. PellieHne NpuKIIaiHbIX 3a/1a4.

Haxoxnenue 3HaueHud jorapudma mo Ipou3BOILHOMY OCHOBaHHUIO. Ilepexon oT omHoro
OCHOBaHUsl K JApyroMmy. Bbrumcnenue u cpaBHenue Jorapudmon. JlorapupmupoBanue u
IOTEHLIUPOBAHUE BBIPAKECHUM.

[TpubnuxeHHbIE BBIUYMCIEHUS M PEUICHUS NPUKIAIHBIX 3ajad.

Pemrenue norapudpMuuecknx ypaBHEHUH.

OCHOBBI TPUTTOHOMETPUN
OCHOBHBbIE TOHATUS

Panuannas mepa yria. BpamjarensHoe nukeHue. CHHYC, KOCUHYC, TAHT€HC U KOTaHI'€HC
YHCIIa.

OCHOBHBIE TPUTOHOMETPUUYECKHE TOKAECTBA
@opmynsl npuseneHus. Popmynsl ciiokeHUs. Popmynbl yIBOCHUS Dopmyabl NOAOBUHHO2O
yena.

[TpeoOpa3zoBaHus MPOCTEHIINX TPUTOHOMETPUYECKUX BBIPAKEHUI

[IpeoOpazoBanrne CyMMbl TPUTOHOMETPHUUECKUX (DYHKIIMI B MpPOM3BENCHUE W MPOU3BEICHUS B

CyMMY. Buipaosicenue mpucoHomempuieckux yHKyuil yepe3 maneeHc noJ08UHHO20 apeyMeHma.
TpuronomeTpuyeckrue ypaBHEHUSI 1 HEPABEHCTBA

[Ipocreiiine TPUTOHOMETPUYECKUE ypaBHEHUs. [Ipocmevwiue mpuconomempuyeckue
HepaseHcmada.

OOpaTHble TPUTOHOMeETPUYeCKHe (PYHKIHH. APKCUHYC, ApKKOCHHYC, apKTaHT€HC.

Ilpakmuueckue 3anamus

Paguannblii MeTO U3MEPEHHUS YIJIOB BPAIIEHMS U CBA3b C IPpalycHON Mepoil. OCHOBHBIE

TPUTOHOMETPUUECKUE TOXKIECTBA, (OPMYJIBI CIOXKEHUS, YABOCHU, MPeoOpa3oBaHUE CyMMBI

TPUTOHOMETPUYECKUX (YHKUMH B TpPOU3BEJIEHUE, NpeoOpa3oBaHUE IPOU3BEIECHUS

TPUTOHOMETpHUECKUX (yHKIUN B cymMy. [IpocTeiiiine TpuroHoMeTpuuecKue ypaBHEHUS U

HEPAaBEHCTBA.

OOpatHble TpUTOHOMETpUYECKHE (PYHKIIUU: apKCUHYC, apKKOCHHYC, apPKTaHT€HC.

OyHKIMH, UX CBOMCTBA U rpapuku

@yukuun. OO0IacTh ONpeaeeHuss 1 MHOXECTBO 3HA4YeHHM; rpaduk (QYHKIMH, TOCTPOSHUE
rpadukoB QyHKIIMIA, 33 JaHHBIX PA3TUIHBIMU CIIOCOOAMHU.

CpoiictBa  QyHKHuM. MOHOTOHHOCTb, UYETHOCTb, HEYETHOCTb, OrPAHMUYEHHOCTb,

nepuoANYHOCTh. [IpomMexxyTku Bo3pacTaHusi W yObIBaHUS, HauOoJjblllee M HaMMEHbIlee
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3HA4YeHUs, TOYKH dKcTpemyMma. ['paduyeckas uuTepnperanus. [Ipumepsl (yHKIHOHAIBHBIX
3aBHCUMOCTEl B peajbHBIX Tpoleccax U sBICHHUIX. Apu(METHUECKHE OIepaluud Haj
byHKIMAME.
Cnoxnas GpyHKIus (KoMrno3uius). [lonsamue o Henpepvl6HOCIU YHKYUU.

Oo6patHnblie pynkuuu. Odracms onpeodenenuss u 0o61acmob 3HaA4eHUll 00pamHol YYHKYUU.
I'paghux obpamnou ynkyuu.

Crenennble, ToOKa3aTelbHbIC, JOTAPU(PMHUUECKUE ¢ TPUTOHOMETpPHYECKHE (DYHKIUH.

OO0parHble Tpuronomerpuyeckue GpyHkuuu. Onpenenenus GyHKUUN, UX CBOMCTBA U rpaduKH.

IIpeoOpa3oBanus rpadukos. IlapamiensHblil epeHOC, CUMMETPUs OTHOCUTENIBHO Ocei
KOOPJAWHAT ¥ CUMMETpPUS OTHOCUTEIHHO Havajga KOOPIUHAT, CHMMETPHS OTHOCUTEIILHO MPSMON
Y = X, pacTsDKEHUE U C)KaTue BAOJIb OCEH KOOPAMHAT.

Ilpakmuueckue 3anamus

[Tpumepsl 3aBHUCHMOCTEH MeXIy MEpEeMEHHBIMH B peEajbHBIX IpOLEcCaX M3 CMEXHBIX
muciumuinH.  Omnpenenenue  ¢gynkuuid.  Iloctpoenne u  ureHue TpauKoOB  (YHKIIMIA.
HccnenoBanne pyHkiun. CBOWCTBA JIMHEHHOHN, KBaIPaTUYHOMN, KyCOUYHO-TMHEWHOW U TPOOHO-
nuHelHoW QyHkuuil. HenpepsiBHbIe U nepuoauueckue ¢pynkuuu. CoiicTBa U rpaduku cunyca,
KOCHHYyCa, TaHreHca M KoraHreHca. OOparnble ¢yHkuun U ux rpapuku. OOparHbe
Tpuronomerpuueckue QyHkuu. I[IpeoOpazoBanms rpaduka QyHkmuu. [apmoHMYeckue
kosiebanus. [Ipukinagapie 3a1aun.

[Toka3zarenbHble, JOrapupMUUECKUE, TPUTOHOMETPUYECKUE YPABHEHUS U HepABeHCmEd.

HAYAJIA MATEMATUYECKOI'O AHAJIM3A

IocaenoBarenbHocTH. CriocOOBI 3a/1aHUS U CBOWCTBA YHCIIOBBIX MOCIEI0BATEIILHOCTEMN.
Ilonamue o npeodene nocnedosamenvrocmu. Cywecmeoganue npeoeia  MOHOMOHHOU
oepanuyenHou nocredosamenvrHocmu. CyMMUpOBaHHE IocienoBaTeabHocTe. beckoHeuHO
yOBIBaroI[asi reOMeTpUYecKas porpeccus U ee cymma.

IIpousBonnas. IloHsaTHe O MPOU3BOAHOM (GYHKIUH, €€ TeOMETpUYECKUd H (U3NYECKUIN
CMBICI. YpaBHEHHE KacaTeabHOM K rpaduky ¢yHkuuu. IIpon3BoaHbBIE CyMMBI, Pa3HOCTH,
npou3BeieHus, yacTHble. [Ipou3BO/HBIE OCHOBHBIX 3JIeMEHTapHbIX (yHKIMHA. IlpumeneHnue
NPOM3BOIHON K MCCIIEOBAHUIO (DYHKIMH U MOCTpoeHHIo rpadukoB. [Ipouzeoonvie obpammoll
dyHKyuu u KomMno3uyuu GyHKyuu.

[TpuMepbl WCTONB30BaHUSI TPOW3BOAHON Ui HAXOXKICHUS HAWIY4IIero pelIeHUs B
NPUKIAJHBIX 3a7adax. Bropas mnpousBoaHas, €€ TeOMETpHUUecCKMi U (DU3MYECKH CMBICI.
HaxoxxneHue ckopocTu aj1s rporecca, 3a1aHHoro (opMysoi 1 rpaduxom.

IlepBooOpa3nasi u uHTerpaJj. IIpuMeHeHue ompenesieHHOro MHTerpana sl HaXO0XKICHUS
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TJI0Ma Iy KpuBOIMHEHOW Tpanenuu. @opmyna Hetorona—JleiiOnuna. [Ipumeps mpumeHeHus
UHTErpaia B GU3MKE U TEOMETPHUH.

Ilpakmuueckue 3anamusn

YucnoBas  1OCIENOBATENbHOCTh,  CHOCOOBI €€  3aJaHus, BBIYMCICHHUS  WICHOB
nocienosarenbHocTu. [lpeaen nocienoparenbHocTH. beckoHeuHO yObIBaroIas reoMeTpruyecKas
IIPOrpeCCusl.

IIpon3BoaHas: MEXaHUYECKUM U T€OMETPUUECKUI CMBICII IIPOU3BOAHOM.

VYpaBHeHue KkacarenbHOM B oOmeM Buae. IlpaBuwina u Qopmynsl nuddepeHuupoBaHus,
TabJIMIAa MPOM3BOJIHBIX JJIEMEHTapHbIX (yHKUMH. McciegoBanue (QYHKIMH C HOMOILBIO
npousBogHoW. HaxoxkaeHue HanOOJbLIET0, HAWMEHBIIETO 3HAYEHUS M IKCTPEMAJIbHBIX
3HaYeHUN PYHKLIUH.

HNurterpan u mnepBooOpasnas. Teopema HproTona—IJleitonumna. Ilpumenenne uHTErpajia K
BBIYUCIICHUIO (PU3MUECKUX BEIMYHH U IUTOLIaIeH.

YPABHEHUA 1 HEPABEHCTBA

YpaBHeHus: M cMCTeMbl YPpaBHeHHUi. PanmoHanbHble, NPPALIMOHAIIBHBIE, IIOKA3aTEIIbHBIE U
TPUTOHOMETPUUYECKHUE YPABHEHUS U CUCTEMBI.

PaBHOCUIIBHOCTH YpaBHEHU, HEPABEHCTB, CUCTEM.

OcHoBHbIE TIpUeMBbl HMX peuieHus (pa3jioKeHHEe Ha MHOXXHUTEIM, BBEJICHHE HOBBIX
HEW3BECTHBIX, MOJCTAHOBKA, Tpa)UueCcKuil METO).

HepasencrBa. PanyoHanbHble, HppalMOHANIBHBIE, ITI0KA3aTEIbHbIE U MPUOHOMEMPUiecKue
HepaBeHCTBA. OCHOBHBIE IPUEMBI X PEILIEHUS.

Hcnouab3oBanue cBOiCcTB U rpapukoB (QyHKUMI NpPpH PpelIeHUHM YPAaBHEHUH H

HepaBeHCTB. MeToJ MHTepBaloB. M300paxkeHne Ha KOOPAUHATHOM MJIOCKOCTH MHOKECTBA

pELIeHNI ypaBHEHUI 1 HEPABEHCTB C JBYMsI IEPEMEHHBIMU U UX CUCTEM.

Ilpuknaonwvie 3a0auu

IIpuMeHeHre MaTeMaTHYeCKUX METOJIOB JJIsl PELICHUS COEP KATENIbHBIX 3a1a4 U3 PA3ITUYHBIX
oOnactell HayKH U NMPaKTUKH.

WHuTepnperanys pe3ysbrarta, y4eT peajJbHbIX OTpaHUYEHUI.

Ilpakmuueckue 3anamusn

Kopuu ypaBHenuii. PaBHocunbHOCTh ypaBHeHui. IIpeobpazoBanue ypaBHeHuil. OCHOBHBIE

IIPUEMBI pPEIICHUs] ypaBHEHMI. Pemenue cucrteM ypaBHeHui. lcronb30BaHHME CBOWCTB U

rpaduKoB PYHKIUH U1 pelIeHns] ypaBHEHUH 1 HEPaBEHCTB.
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KOMBUHATOPUKA, CTATUCTUKA U TEOPUS BEPOSITHOCTEM
DneMeHTHl KOMOMHATOPUKU
OcHOBHbIE MOHATUS KOMOMHATOPUKM. 3ajadyd Ha [OACYET 4YHUCJa pa3MEIlEHUuH,
IIEPEeCTaHOBOK, codeTaHuil. Pemenue 3amad Ha nepebop BapuantoB. Popmyna OumHOMA

HrroTona. CoiicTBa OMHOMHHAIBHBIX KO3 dunreHToB. Tpeyronpauk [lackais.

DeMEeHTBl TEOPUHU BEPOSITHOCTEH

CoObITHE, BEPOSTHOCTH COOBITHS, CIOKEHHE M YMHOXXEHHE BEpOSATHOCTEeH. [lomsamue o
He3asucumocmu cobvimuiu. Jluckpemunas cayuauHas 6eluduHa, 3aKOH ee pacnpeoeneHus.
Yucnosvle xapakmepucmuku OUCKPemHOU Cry4auHou eeiuduHvl. I[lonamue o 3axone Oonbuiux
yycer.

DNeMEeHThl MATEeMaTUYECKON CTATUCTHKHU

[IpencraBnenne NaHHBIX (TAOJHIBI, JAUArpaMMbl, TpPaQUKH), ceHeparbHaAsi COBOKYNHOCHb,
8vlbopKa, cpedHee apugmemuueckoe, meouana. Ilowamue o 3adauax mamemamuieckou
CMamucmuKu.

Pewenue npaxmuyeckux 3a0au c npumeHenuem 6epoImMHOCHMHbIX MEMOO08.

Ilpakmuueckue 3anamusn

Hcropus pa3BuTHs KOMOMHATOPWUKH, TEOPUH BEPOSTHOCTEH M CTATHCTUKA W UX pOIb B
pa3nuuHBIX cdepax YeIOBEUECKOW >Ku3HeaesaTenbHOCTU. [lpaBuna xomOmHaTopuku. Pemenue
KOMOMHATOPHBIX 3agad. Pa3Merenus, coueTaHuss U mnepectaHoBku. bunom HproToHa u
tpeyroabHuK Ilackans. [Ipuknagusie 3anaun.

Kitaccnueckoe omnpeneneHue BEPOATHOCTH, CBOMCTBA BEPOSTHOCTEH, TeopemMa O CymMMe
BeposiTHOCTEW. Bprumciienne BepostHocTed. [Ipuknanneie 3amaun. [IpencraBneHue 4mciIoOBBIX
naHHbIX. [IpuknaaHbie 3a1a4u.

I'EOMETPUA

IIpamvle u nrockocmu 6 npocmpancmee
B3anMHOe pacnonokeHne ABYyX NpPSMBIX B INPOCTpaHcTBE. [lapamienbHOCT OpsAMON M
mwiockoct. IlapamtenpHOCTh MIOCKOCTEH. [lepneHIuKYISpHOCTE NPSIMOM W IUIOCKOCTH.
IlepnenauKynsap ¥ HaKJIOHHAsA. YTOJI MEXAYy NPAMOU M IUIOCKOCTBIO. JIByrpaHHBIM yroi. Yroi
MEXAY MIIOCKOCTAMU. [IeprenauKyISpHOCT ABYX MIIOCKOCTEM.
['eomeTpuyeckue MpeoOpa3oBaHUsl MPOCTPAHCTBA: MapaIENbHBIA MEPEHOC, CUMMETPHS
OTHOCHUTEJIBHO IUIOCKOCTH.

[TapamiensHoe mnpoekTupoBaHue. Iliowads opmoeonanvhou npoexyuu. W300paxeHue
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MIPOCTPAHCTBEHHBIX PUTYD.
MHororpanHuku

Bepmunsl, peOpa, rpaHu MHOTOTpaHHUKA. Passepmra. Muocoepannvie yenvl. Bwinykivie
MHozoepanHuxu. Teopema Oiinepa.

[Ipusma. [Ipsamast u nakronnas npusma. [paBunbpHas npusMma. [apamnenenunesn. Kyo.

IInpamupa. IlpaBunbHas nmpaMuga. YcedeHHas Iwpamuna. Terpasap.

Cummerpun B KyOe, B mapasienenurene, B npusMe u nupamuge. CedeHus

Ky0a, IPU3MbI U TUPAMHU/IBI.

[IpencraBieHne o MpaBUJIbHBIX MHOTOTPaHHUKAX (TeTpadape, KyOe, OKTasape, 10IeKadape U
HKOCadIpe).

Tena 1 MOBEPXHOCTH BpaIllCHUS

[umuaap u koHyC. YcedeHHbI koHyc. OcHoOBaHME, BBICOTa, OOKOBas MOBEPXHOCTH,
oOpa3yromas, pa3Beprka. OceBble CEUeHUS U CEYSHUS, MapalIeIbHBIE OCHOBAHHUIO.

lap u cepa, ux ceuenus. KacarenpHast I0cKOCTh K cdepe.

N3mepenus B reomerpun

O6beM u ero usmepenue. Marerpanshas hopmyna oobema.

®opmynsl 00beMa Ky0a, MPSIMOYTOIBHOTO MapaieNenumnea, Ipu3Mbl, HuIMHIpa. DopmyIibl
oObema mnupaMuipl U KoHyca. Dopmynsl IUIOImIaaM NOBEPXHOCTEH LWIMHIApPAa U KOHYca.
®opmyIiel 00BeMa IIapa ¥ iomaan chepsl.

[Tono6ue Ten. OTHOLIEHUS TUIOIIAACH TOBEPXHOCTEH U 00BEMOB MOAOOHBIX TETI.

KoopauHaTsl 1 BEKTOPEI

[TpsimoyronbHas (IekapToBa) cHcTeMa KOOpAMHAT B IpocTpaHcTBe. Dopmyna pacCTOSIHUS
MEXy IByMsI TOUKaMU. Y paBHEHUsI c(hepsl, niockocmu u npsamotl.

Bektopsl. Monyns BekTopa. PaBeHCTBO BeKTOpOB. ClIOXKEHHE BEKTOPOB. YMHOMKEHUE
BEKTOpa Ha 4ucio. Pa3joxkeHue BEKTOpa IO HAIPaBJICHUSAM. YTOJI MEXIY IBYMS BEKTOpaMH.
[Tpoexuus BekTopa Ha ocb. Koopaunats! Bektopa. CKalsipHOE IPOU3BEIEHUE BEKTOPOB.

Hcnonp30BaHrWEe KOOpJIMHAT W BEKTOPOB IPU PEHIEHUMH MaTeMaTUYeCKUX M MPUKIATHBIX
3az1ad.

Ilpakmuueckue 3anamus

[Ipu3Haky B3aMMHOIO pACIOJIOKEHUS TMPAMBIX. YTOJI MeXAy MNpsAMbIMA. B3anmHoe
pacrosoXeHue NpsMbIX U IockocTed. [lepneHaukynsp M HAaKJIOHHAs K IUIOCKOCTH. YTOI
MEXy NMPSAMOM M IJIOCKOCThIO. TeopeMbl O B3aMMHOM pACIIOJIOKEHUH HPSIMON M IIOCKOCTH.
Teopema o Tpex nepneHAuKyIsIpax.

[Ipu3Hakyu M CBOMCTBA MapajuleNIbHBIX M MEPIEHIUKYISAPHBIX IUIOCKOCTeH. PaccrosHue ot
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TOYKHM [JO IIOCKOCTH, OT NPSAMOM O IJIOCKOCTH, PACCTOSTHUE MEXKIY IUIOCKOCTAMH, MEXKIY
CKPEILIMBAIOIIUMHUCS MPSIMBIMH, MEXY IPOU3BOJIEHBIMU (PUTypaMH B IPOCTPAHCTBE.
[TapannenbHOe NPOEKTHUPOBAHUE U €r0 CBOWCTBA. leopema o niowaou Opmo20HANbHOU
npoeKyuy MHo20y201bHuKa. B3auMHOE pacnookeHre IPOCTPaHCTBEHHBIX (QUTYD.
Paznuunble  BuAbl  MHOrOorpaHHukoB. Mx  uzoOpaxenus.  CeueHus, pa3BepTKU
MHororpaHHukoB. ITnomane nosepxnoctu. Buael cummerpuit B npoctpanctBe. CUMMETpUS TEN

BpAICHUs U MHOTOTPaHHUKOB. Brruncienue miomaneit 1 00beMoB.

Bekropel. [lelictBust ¢ BekTopamu. JlekapTroBa cucTéMa KOOPAMHAT B IMPOCTPAHCTBE.
YpaBHEHHE OKPYXKHOCTH, CQEpbl, IMIOCKOCTU. PaccrosHue wmexnay Toukamu. JlecTBust ¢
BEKTOpaMHU, 3aJaHHBIMH KoopauHaTaMu. CkalsipHOEe NpOU3BEACHUE BEKTOpOB. BekTopHoe
ypaBHEHUE NPSIMOI U IIIOCKOCTH. Vcnosib30BaHuE BEKTOPOB MPH J10KA3ATEIBCTBE TEOPEM
CTEPEOMETPUHU.

I[JISI BHCAYAUTOPHBIX 3aHATHI CTYACHTAM Hapsaay ¢ pCIICHHUEM 3aJa4 W BBIIOJHCHUA
MPAKTUYCCKUX 3aIIaHHﬁ MOKHO INPEAJIOKNUTE TEMBI UCCIICAOBATCIILCKUX U pe(bepaTI/IBHI)IX pa60T,
B KOTOPBIX BMECTO CEPUH OTIEIbHBIX MEJIKUX 33Ja4 U YIPAKHEHHUI MpeaaratoTcsi CIOKETHbIE
3aaHusl, TpeOyroIMe JIUTEIbHOW pabOThl B paMKaxX OJHON MaTeMaTH4eCKOW CUTyallu. JTH
TEMbI MOT'yT OBITH Kak WHAUWBUAYAJIBbHBIMHA 3aJaHUAMHU, TaK W I'PYHIIOBBIMU AJId COBMCCTHOI'O

BBITIOJTHCHHUA UCCIICAOBaAHHA.
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1.4. Koin4ecTBO 4acoB HA OCBOCHHE NPOTrPaMMbl JMCIHHIIJIMHbI:
MaKCHUMaJbHON ydeOHOU Harpy3ku oOyuatomierocs 292 yac, B TOM YHCIE:
00s13aTeIbHON ayIUTOPHOM yueOHOM Harpy3ku oOyJarorierocs 23 Jaca,

caMocCTosTelIbHOU paboThl oOy4arorerocs: 206 yacos.

2. CTPYKTYPA U COAEPXKAHUE YUEBHOM TUCIIUILINHBI

2.1. O0beM yueOHOI IMCUMIIVIMHBI M BUABI Y4eOHO0#l padoThI

Bup y4yeOHoii padoThI O0BeM yacoB
MaxkcumajibHasi ydeOHasi HArpy3Ka (Bcero) 208
Oo0s3aTennbHas ayqIuTOpPHAsA y4yeOHasA HArpy3Ka (Bcero) 25
B TOM YHCIIE!
NPAaKTUYCCKHUE 3aHATHS 8

nabopaTopHbIe pabOTHI -

KOHTPOJIbHBIE paOOTHI -

CamocrosiTesibHasA padoTa odyuarierocs (Bcero) 267
N3 vux JIKP 20
JK3aMeH 1
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1.2. TemaTuveckuii njiaH u copep:kanue ydeoHoii gucuuninubl K MATEMATHUKA»

2.

HaunmenoBanue
pa3/iesioB U TeEM

Conepxanue y4eOHOro Marepuajia, npakTu4eckue padoTbl, CAMOCTOSITE/IbHASA padoTa
00y4aroIuXxcs

O0nLeMm
4acoB

OcBanBaeMbl
€ pe3yJabTaThl

«AJITEBPA»

bazoBerii yueOHUK

Anrebpa u Hayalla MaTeMaTHIeCKOro aHaiu3a. bazoBeiii u yriyoneHHsiid ypoBau. 10 - 11 knaccsl: yueonuk / L. A. AnumoB
[ np.]. — 9 - e u3n. — Mocksa: [Ipocsemenue, 2021. - 463 c. : w.

BBenenue

BBenenne

10

Conep:xanue yueOHOro MaTepuaJia

O3HaKOMJICHHE C POJIBI0 MATEMATHUKH B HAayKe, TEXHHUKE, YKOHOMHKE, HH(POPMAIIMOHHBIX
TEXHOJIOTUSAX U MPAKTUUECKOM JessTeabHOCTH. O3HaKOMIJIEHHE C LEeNIMU U 3a/ladaMy U3y4YeHUs
MaTeMaTHKU Ipu ocBoeHuu cneuuansHoctel CIIO.

CamocrositesbHas padora o0yuarwmuxcss CPNel
[ToxroroBka fokiaaa mo Teme “‘Maremarrka B Hayke, TEXHHUKE, SKOHOMHKE, HH(POPMAIIMOHHBIX
TEXHOJIOrUsX C UCIOJIb30BAHUEM MHTEPHET — PECYPCOB.

10

JIP 1-8, MP 1-
8, IIP 1-8

Tema 1.

Conep:xanue yueOHOT0 MaTepHaJia

12

JleiicTBUTEILHBIE
ymucsaa

ensie u parmonanbpHbIe yucia. [eficTBurensHbie yncia. beckoHeuHo yObIBaroIas
reoMeTpuueckas nmporpeccusi. ApudMerndeckuil KopeHb HaTypalbHO cTeneHu. CTeneHb ¢
palMOHAIBHBIM U JEHCTBUTEIBHBIM MTOKA3aTEIIEM.

IIpakTnueckoe 3ansitue Ne 1
[enble u panuoHanbHble yKcina. JleficTBuTenbHble yncna. ApugMeTnyecKuil KOpeHb HaTypaJbHON
creneHd. CTENeHb C pallMOHAIBHBIM U AEHCTBUTEIbHBIM [TOKA3aTEIEM.

CamocrosiTesbHas padora odyuyarmuxcss CPNe2

BrinmonHuTh 3a1aHUS 110 YI€OHUKY

Ctp.6 Ne 1(2,4,6). Ctp.6 Ne 2(2,4,6), 5(2). Ctp.10 Ne8(2), 11(2), 12(2). Ctp.15 Ne 16(2,4), 18(2,4).
Ctp.15 Ne 21(4), 23(2). Ctp.21 Ne 31(2,4), 34(2,4).

Ctp.21 Ne 35(2,4). Ctp.31 Ne 59(2,4), 62(2,4,6). Ctp.31 Ne 66(2).

Crp.35 Ne 92(2), 93(2,4),94(1). Ctp.35 Ne96(2,4,6),102.

Ctp.36 No104, 112(2,4,6,8), 116(2).

10

Tema 2.

Coaep:xxaHue yueOHOro MaTepuaJia

12

JIP 1-8, MP 1-
8, IIP 1-8
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Crenennast GyHKIHS.

Crenennas ¢yHKIMS, ee cBoiicTBa U rpaduk. Bzaumuo obpatusie pyHkiuu. PaBHoCHIIbHBIE
YpaBHEHUS U HEpaBEeHCTBA. VppalroHanbHble ypaBHEHUS.

IIpakTuyeckoe 3ansaTue Ne 2

«['paduku crenenspix ¢pynkuuid. [loctpoenue B3anMooOpaTHbIX PyHKIMIA. PaBHOCHIIbHBIE
ypaBHEHUSI, PaBHOCHIIbHBIC HEPAaBeHCTBA. Pemenne nppanoHaibHbIX ypaBHeHU. Pemenne
UppaMOHAILHBIX HEPABEHCTBY.

CamocrosiTesqbHasi padora odoyuarommxcsi CPNe3

BrinonHuTs 3a1a0us 10 y4eOHUKY

Ctp.46 Ne119(2,4). Ctp.46 Nel124. Ctp.52 Ne132(2,4,6). Ctp.52 Ne 133(2,4,6). Ctp.58 Nel138(4), No
142(2,4). Ctp.58 Ne 147. Ctp.62 Nel52, 155.

Ctp.68. Ne169. Ctp.69 Nel175(3,6), 176. Ctp.70 Ne180(2,4),181.

Crp.70 Ne182,185(2,4). Ctp.71 Ne183(2,4,6),187(2,4).

Crp.71 Ne198(2,4),190(2,4).

10

Tema 3.

Conep:xanue yueOHOro MaTepuaJia

12

IToka3arenbHas
byHKIHS.

[TokazarenpHast GyHKIHS, ee cBoiicTBa U rpaduk. [lokasarensurpie ypaBHeHUs. [loka3aTenpHbIe
HepaBeHCTBA. CHCTeMBbl I0KA3aTeIbHbIX YPABHEHHI U HEPABEHCTB.

IIpakTuyeckoe 3ansitue Ne 3
«['paduk mokazaTenbHON QYHKIMU U ee CBOMCTBA. PerieHne mokasaTeabHbIX ypaBHEHUIA. PerieHne
IMOKa3aTCJIbHBIX HCPABCHCTB. Pemenne cucreM mmoka3zaTeIbHBIX ypaBHeHI/Iﬁ 1 HCPABCHCTB».

CamocrosiTesbHas padora odyyarmuxcs CPNed

BrimonHuTh 3a1aHus 10 Y4eOHUKY

Ctp.76 Ne194(2,4),197(2,4). Ctp.79 Ne213(2,4), 214(2,4). Ctp.83 Ne231(2,4). Ctp.86 No242(2).
Ctp.86Ne 243(2,4,6). Ctp.87 Ne246,249.

Ctp.88 Ne250(2,4), 252(2,4). Ctp.88 Ne253, 261. Ctp.89 Ne262, 265(2,4).

10

JIP 1-8, MP 1-
8, IIP 1-8

Tema 4.

Conep:xaHue yueOHOro MaTepuaJia

12

Jlorapudpmuueckas
byHKIHISA

Jlorapudmsl. CoiicTBa nmorapudmos. JlecaTuyHble U HaTypajbHbIe Jorapudmsl. Jlorapupmudeckas
¢byHKuus, ee cBoiicTBa U rpaduk. Jlorapupmuueckue ypaBHenus. Jlorapupmuueckue HepaBeHCTBa.

IIpakTuyeckoe 3anaTue Ne 4
«Brruncnuts norapudmel. [Toctpoenne rpaduka morapudmudeckoit GpyHkiuu. Pemenue
norapu(MudecKux ypaBHeHU. Pemenne norapudMuuecknx HepaBEHCTBY.

JIP 1-8, MP 1-
8, TIP 1-8
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CamocTrosiTesqbHasi padora ooyuarommxcss CPNeS
BoinonHuTh 33a1aHUs 110 y4U€OHUKY
Ctp.92 No271, 272, 273.Ctp.95 No294. Ctp.99 Ne305,306. Ctp.104Ne331(2,4,6). Ctp.108

Ne337(2,4), Ne 339. Ctp.109 Ne342(2), 348. Ctp.111 Ne355(2,4,6). 10
Crp.111 Ne 359(2,4), 365(2,4). Ctp.113 Ne370(2,4), 373. Ctp.113 Ne375(2.,4), 376.
Crp.114 Ne380(2,4), 392(2,4),393(2). Ctp.114 -115 Ne382,383,404.
«I'eomeTpus»
BammakoB M. . Marematuka : yueonuk s CI1O / M. . bammmakoB. — Mocksa : KnoPyc, 2021. — 394 ¢. — URL:
https://www.book.ru/book/939220— Pexwum q0CTyIa: 1O MOAIHKCKE.
Tema 5. Coaep:xaHue yueOHOro MaTepuaJia 11
IIpsmbie u uiockoctu | I'eomerpus EBknuaa. BzauMHoOe pacnosiokeHue NpsiMbIX U INIOCKOCTeN. [Ipu3naku 1
B IIPOCTPAHCTBE. I1apaJUIEIbHOCTH. JIP 1-8, MP 1-
CamocrosiTesibHas padora odyuaromuxcss CPNe6 8, 1P 1-8
BrinonHuTh 3a1aH1 110 Y4EOHUKY 10
OTBETUTH HA KOHTPOJIbHBIE BOITPOCHI M BBINOJHUTD 3a1aHus .22, 23.
Tema 6. Coaep:xaHue yueOHOro MaTepuaJia 12
Tena u noBepxunoctu B | Hnnmmuaper u konycel. [lap u cdepa. [Ipusmsl 1 nupamMusl. MHOTOTpaHHUKH. 1
MPOCTPAHCTBE. IIpakTuyeckoe 3anaTHe Ne 5 1 JIP 1-8, MP 1-
«BblunciieHne 31eMEHTOB MHOTOIPaHHUKOB). 8, ITP 1-8
CamocrosiTesibHas padora o0y4yarommxcss CPNe7 10
OTBETUTH HAa KOHTPOJILHBIC BOIIPOCHI U BHITIOJHUTD 3adaHus .25, 26, 27, 28.
Tema 7. Coaepxkanue yueOHOIro MaTepuaJa 11
Koopaunats! n [IpuMeHeHne BEKTOPOB. 1
BEKTOPBI. CamocrositesbHas padora o0y4yarwommxcss CPNe8
JIP 1-8, MP 1-
OTBETUTHh HA KOHTPOJIbHBIE BOITPOCHI M BHITIOJHUTH 3a/1aHus 11.24. 10 3 TIP 1-8
«AJITEBPA» ’
Anrebpa 1 Hauana MaTeMaTHYeCKoro aHaiu3a. ba3osblil u yriyonaenssiit yposau. 10 - 11 knacesl: yueOnuk / 1. A. AnumoB
[ 1p.]. — 9 - e w3n. — Mocksa: [Ipoceemenne, 2021. - 463 c. : wr.
Tema 8. Coaeprxanue yueOHOIro MaTepuaJa 13
KomOuHaropuka. [TpaBuno npowussenenus. [lepectanoBku. Pazmemenus. Couetanusa U ux cBoiicTBa. bunom
HbRoTOHAL 2 JIP 1-8, MP 1-
8, TP 1-8
IpakTuyeckoe 3ansitue Ne 6 1

«Penienue KOM6I/IH3.T0pHLIX 3agaqn.
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CamocTrosiTesqbHasi padora ooyuarommxcss CPNe9

Crp.319 Nel1052,1054. Ctp.322 Ne1066(2,4),1067(2,4). Ctp.326 Ne1076(2,4),1077(2,4,6,8).
Ctp.329 Ne1086,1090(2.,4,6).

Ctp.332 Nel1092(6,8,10),1094(2,4,6). Ctp.333 Ne1098(2,4,6), 1105.

10

Tema 9.

Conep:kanue y4eOHOro Mmarepuasa

13

Tpuronomerpudeckue
bopMYyIIHI.

Panuannas mepa yria. I[loBopot Touku BOKpyr Hauana koopauHat. OnpeneneHue cuHyca, KOCUHyca
Y TaHreHca yriia. 3Hak CHHYyca, KOCUHYCa U TaHTeHca. 3aBUCUMOCTh MEX/1y CHHYCOM, KOCHHYCOM
U TAHT'€HCOM OJHOI'0 M TOT'O )K€ yria. TpuroHoMerpuueckue ToxxaecTBa. CUHYC, KOCHHYC U TaHT'€HC
yrioB a u —a. Popmyisl ciaoxeHusi. CHHyc, KOCHHYC M TaHT'€HC BOITHOTrO yria. CUHYC, KOCUHYC U
TaHT'€HC [TOJIOBUHHOTO YTJIa.

IIpakTuyeckoe 3ansaTue Ne 7
«OmnpezneneHne cHHyca, KOCHHyca U TaHTeHca yria. Tpuronomerpuueckue Toxaecrsa. CHHYC,
KOCHHYC U TAHTCHC YIJIOB a U —a. DOPMYIIbI CII0XKECHUSD.

JIP 1-8, MP 1-
8, IIP 1-8

CamocrosiTesibHas padora odyuarommxcsa CPNel0

Crp.120 Ned414. Ctp.125 Ned23,424. Ctp.134 Ned48,

Crp.138 Ned459. Ctp.141 Ned68, Ctp.143 Ned76. Ctp.147 Ned487,491(2,4). Ctp.151 Ne504,
Ctp.155Ne518(2,4,6). Ctp.164 No546,552. Ctp.165 Ne547,551.

Ctp.165 Ne553,554. Ctp.165 Ne555,557.

10

Tema 10.

Conep:xaHue y4eOHOro MaTepuaJia

11

Tpuronomerpuueckue
YpaBHEHU.

YpaBHeHue COS X=a. YpaBHeHue Sin X=a.
VYpasHeHue tg X=a. PenieHne TpUroHOMETpUYECKUX YPAaBHEHUM.
[IpuMeps! penieHns TpOCTENINX TPUTOHOMETPUYECKUX HEPABEHCTB.

CamocrosiTesibHas padora o0yuarmmuxcess CPNell

Ctp.172 Ne576(2,4,6,8), Ctp.178 Ne591(2,4,6). Ctp.183 Ne611,612(2,4,6). Ctp.196 Ne648,651.
Crp.196 Ne 654.

Ctp.192 Ne627,628. Ctp.197 Ne656,657. Ctp.197 Ne659,662. Ctp.200 Ne690.

10

JIP 1-8, MP 1-
8, TIP 1-8

Tema 11.

ConepxaHue y4eGHOro MaTepuaJjia

11

Tpuronomerpuyeckue
GyHKINU.

OO6nacTp ornpeieNeHUs] © MHOXKECTBO 3HAUE€HUH TPUTOHOMETPUUYECKHX (PYHKIUH. YeTHOCTB,
HEYETHOCTh, MEPUOTNIHOCTD TPUTOHOMETPUICCKUX (PYHKITHH.

CaoiicTBa pyHKIIMU Y=COS X U ee TpaduK.

CaoiicTBa (yHKIMH Y=SIiN X U ee rpaduk.

CaoiicTBa ¢pyHkuuu Y= tg X u ee rpaduk. O6paTHbIe TPUTOHOMETPUYECKHE (DYHKIIHMH.

JIP 1-8, MP 1-
8, IIP 1-8
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CamocTrosiTesqbHasi padora ooyuarommxcss CPNel2

Cr1p.203 Ne692(2,4,6), Ctp.207 Ne703(2,4). Ctp.212 Ne713(2,4),714(2,4,6). Ctp.216 Ne729(2,4). 10
Crp.222 Ne744. Ctp.212 Ne719. Ctp.216 Ne731. Ctp.222 Ne746.
Tema 12. Coaeprxanue yueOHOIro MaTepuaJa 11
[TpousBonHas u ee IIpouzBonnas. [IponsBoanas crenenHoi ¢pynkuuu. [Ipasuna nuddepeHnupoBaHus. 1
reOMETPUYECKUX ITpon3BoiHAs HEKOTOPBIX AIEMEHTAPHBIX (DYHKIMA. |'€OMEeTpUYECK i CMBICI TPOU3BOIHOM. JIP 1-8, MP 1-
CMBICIL. CamocrosiTeibHas padoTa o0yqaromuxcsa CPNel3 8, IP 1-8
Crp.235 Ne781. Ctp.238 Ne792. Ctp.244 Ne815. Ctp.249 Ne840(2,4),841(2,4,6). Ctp.257 10
Ne869,870. Ctp.257 Ne873,874. Ctp.257 Ne875(2,4,6),877(2,4).
Tema 13. Coaep:xaHue yueOHOro MaTepuaJia 10
[Tpumenenue Bospacranue u yobiBanue GyHKIuu. JkcTpeMyMbl QyHKIUU. [IpuMeHeHre nporu3BoIHON K
IIPOU3BOJIHOM K MOCTPOSHHIO TPahUKOB (PYHKITHH. 1
UCCIIEI0BaHHIO HauOospniee 1 HauMeHblee 3Ha4eHue GyHKIMU. BoinykinocTs rpaduka GyHKIMH, TOUKY neperuoa. JIP 1-8, MP 1-
. 8, IIP 1-8
(GyHKIHA. CamocrosiTesbHas padora odyyarmuxcsa CPNel4
Crp.264 Ne901(2),Ctp.270 Ne917(2). Ctp.281 Ne939(2), Ctp.287 Ne954(2,4), 959. Ctp.276 10
Ne926(2,4). Ctp.288 Ne962(2,4).
Tema 14. Coaep:xaHue yueOHOro MaTepuaJia 8
Wnterpan. IlepBooOpazHas. [IpaBuiia HaX0XKAEHUS IEPBOOOPA3HBIX.
[Inomane KpUBOJIMHENHOMN TPANEIUU U UHTETPAL. 1
Brruncnenue uarerpanos. Berancnenue miomaznei ¢ moMouib0 HHTETPaIoB.
[IpmeHeHne Mpon3BOIHON U MHTErpala K pelIeHUI0 TPAKTHYECKUX 3ajay.
CamocrosiTesbHas padora odyyawmuxcss CPNelS JIP 1-8, MP 1-
Ctp.293 Ne985(2,4), C1p.296 Ne991(2,4,6,8). Ctp.301 Ne1000(2,4). v 8, ITP 1-8
Ctp.303 Ne1006(2,4), 1007(2,4). Ctp.308 Ne1018. Ctp.314 Ne1026.
Crtp.315 Nel1033(2,4,6),1034(2,4,6). Ctp.316 Nel1038(2),1039(2).
CPNel6 /lomamiHss KOHTPOJIbHAsI padoTa 17
JK3aMeH 2
Bcero: 208
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3. YCJIOBUA PEAJIN3AIIMA PABOYEN IMPOT'PAMMBI JUCITATIINHBI
3.1. TpeboBaHMsA K MMHUMAJIBHOMY MaTEePHAJbHO-TEXHHYECKOMY 00ecneYeHH IO
Peanuzanus mporpaMMbl AUCUUIUIMHBI TPEOYET HAMUYHS y4eOHOTO KaOuHeTa.
OO6opynoBaHue yueOHOro KaOMHETa: MOCaJ0YHble MECTa MO0 KOJMYECTBY ydaluxcs; padouee
MECTO IpenojaBaress; OCHOBHON y4eOHUK MM METOJUYECKOE oco0He, yueOHO-METOANYECKUN

KOMIUIEKC, pa3JaTOYHBIA MaTepral.
TexHUYECKHE CPEACTBA OOYUCHHSI: KOMITBIOTEP, OPTTEXHHUKA, TAOOPATOPHBIE CTCH/IBI.
3.2. UudopmanuonHoe odecnieueHne o0y4eHunst

MATEMATHKA

OcHoBHAasl JuTEPATYpAa

AJiredpa W HavaJla MaTeMaTH4eCKOro aHajm3a. ba3oBelii M yrioyoneHnHsiii ypopau. 10 - 11
kiaccsl : yuebnuk / 1. A. danasH, 0. M. Komsrua. — Mockga : IIpocsemenue, 2018. — 463 c.
— 50 3k3.

Auaredpa U Hayajla MaTeMaTH4YeCKOro aHajam3a. ba3oBblil u yrnyoneHusii ypouu. 10 - 11
kiaccsl : yaeOnuk / 111, A. Amumos [u np.]. — 9 - e u3n. — Mocksa : [Ipocsemenue, 2021. - 463 c.
: i — 50 3K3.

HManasn A. A. Maremaruka : yueOHuk st CIIO / A. A. lanasH. - 3-e uzn. — Mocksa : @opym
: HUL UTH®PA-M, 2021. - 544 c. — (Cpennee npodeccuonanbHoe obpazoBanue). — URL:
https://znanium.com/read?id=367814 . — Pexxum jgoctyna: mo moarnuckKe.

BbamvakoB M. U. Marematnka : yueOnuk ais CI1O / M. W. bammakos. — Mocksa : KnoPyc,
2021. — 394 c. — URL.: https://www.book.ru/book/939220 . — Pexum qocTyIa: 1Mo moAnucKe.

JlomoJHHUTENbLHAA JJUTEPATYPA

HManasin A. A. COopHUK 3a7a4 MO0 MareMaruke : yaeOHoe mocodue /A. A. JlagasH , 3-e uza. —
Mockga : ®opym, MTHOPA - M, 2018. - 352 c.: - (IlpodeccuonanpHoe obpazoBanue). - URL:
https://znanium.com/read?id=333205 . — Pexxum ocTyma: 1mo momucKe.

ManasH A. A. ['eoMerpudeckrne NHOCTPOCHHUS HA IUIOCKOCTH M B IPOCTPAHCTBE: 3aJadyd U
pemienus : yaeOHoe mocobue / A. A. Jlamasn. — 2-e uza. - MockBa : ®OPYM : UHOPA-M,
2020. - 464 c¢. : wun. - (IIpodbeccuonampHoe  obOpazoBamme). -  URL:
https://znanium.com/read?id=363557 . — Pexxum ocTyma: mo moAmucke.

bammakos M.U. Marematuka. Ilpaktukym : ydeOHo-mpakTuyeckoe mnocodbue / M.U.
bammvakoB, C.b. OutuHa. — MockBa : KwnoPyc, 2021. — 294 c¢. — URL
https://www.book.ru/book/939104. — Pexum mocTyma: mo Mo/ ImHCKe.

Kykosa I'. C. Maremaruka Ha 100 6annos : yuebnoe nocodue / I'.C. XKykosa, M.®. Pymaiino.
— Mocksa : UHOPA-M, 2021. — 480 ¢. — URL : https://znanium.com/read?id=367296 . —
Pexxum goctymna: mo noamucke.
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Atanacsn JI. C. 'eomerpus (B 2-x yactsax). U. 1 : yue6noe nocobue / JI. C. Aranacsn, B. T.
basbuieB. — MockBa : KuoPyc, 2017. — 396 c¢. — URL: https://www.book.ru/book/922681 . —
Pexxum nocrtymna: mo noamucke.

Atanacsu JI. C. I'eomerpus (B 2-x yactax). Y. 2. : yueObnoe nocobue / JI. C. AranacsH, B. T.
basbieB. — Mocksa : KnoPyc, 2017. — 424 c¢. — URL: https://www.book.ru/book/927669 . —
Pexxum noctymna: mo noamucke.

BoromosioB H. B. T'eomerpus : yuebnoe mocobue mis CIIO / H. B. boromonoB. — Mockaa :
M3narensctBo IOpaiit, 2021.— 108 c. — (IIpodeccuonanpHoe obpa3zoBanue). — URL:
https://urait.ru/viewer/geometriya-469826#page/l .— Pexum qocTyIa: mo MOIMKUCKE.

BoromosioB H. B. Anrebpa u Hauana ananmsa : yuebnoe nocodue mis CI1O / H. B. Boromosnos.
— Mockasa : U3parensctBo FOpaiit, 2021. — 240 c. — (IIpodeccuonansHoe oOpa3zoBanue). —
URL: https://urait.ru/viewer/algebra-i-nachala-analiza-469825#page/l .— Pexwum mocryma: 1o
MIOJIITHCKE.
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA JUCHUIIJINHBI

KoHTpoJib M OLleHKa pe3ylnbTaTOB OCBOCHHUS IUCLUILIMHBI OCYIIECTBIISIETCS. IIPENO1aBaTENIEM B
npoliecce MPOBEACHUS MPAKTUUECKHUX 3aHSATUN U CAaMOCTOSATEIbHBIX padoT.

[TpomexyTOUHBIM KOHTpOJIEM OCBOeHUs o0y4aromumMucs nucuurinibl KMATEMATHKA »
ABIISIETCS DK3aMEH.

XapaKTepHCTI/IKa OCHOBHBIX BU10B yqeﬁﬂoﬁ ACATEJIBHOCTH, KOHTPOJIb X OLI€CHKA

pe3yJabTaTOB YU4eOHOM THCHMILIUHBI

‘I’OpMLI U METObI

Coaep:xanue XapakTepucTHKA OCHOBHBIX BH/IO0B /IeSITeJIbHOCTH KOHTPOJISl M OLlEHKH
o0yuarommxcst pe3yJbTaToB
(Ha ypoBHe y4eOHBIX JeiicTBHI) o0yueHust

O3HaKOMIICHHE C POJIBI0 MATEMATHKH B HAYKeE,
TEXHUKE, 5)KOHOMHUKE, HH(POPMAITMOHHBIX TEXHOJIOTUSX
BBenenue Y MPAKTUYECKOU JEATEIbHOCTH.

O3HakoMJIEHHE C LIETSIMU U 33/1a4aMU U3y4CHHUSI
MaTeMaTHKU Ipu ocBoeHuu cnenuansHocrei CI10

Auiredpa

Brimonnenue apudmeTnyeckux IeiHCTBUN Hal
YUCJIAMH, COYETasi yCTHbIE U TUCbMEHHbIE TIPUEMBI.
Haxosxienne npuOImKeHHbIX 3HAYCHUH BEJTUYHH U IIpakTudeckoe 3aHsTHE

HOTPEIIHOCTEN BBIYMCIEHHH (a6COIIOTHOM 1 CagIOCTO’ITeHBHa’[
OTHOCHTEIILHOM); CPABHEHHE YUCIIOBBIX pabota
N Ox3ameH
PaszBuTHe NOHSATHS BBIPAKEHUIA.
0 yucJe Haxosxnenue ommbok B mpeoOpa3oBaHUgX U
BBIUMCIIEHHAX (OTHOCHTCS KO BCEM ITYHKTaM
IIPOrPaMMBbl)

O3HaKOMJIEHHE C IOHSATHEM KOPHs N-i CTElEeHH,
CBOMCTBAMH PaJUKAJIOB U IIPaBUJIaMHU CPABHEHUS
KOpHEH.

@opMyIMpPOBAHHUE ONIPENEIICHUS KOPHS U CBOWCTB
KOpHeH. BerunciieHne U cpaBHEHUE KOPHEH,
BBIITOJIHEHUE MPUKUAKN 3HAYECHUS KOPHS.
[IpeoOpa3oBaHue YUCIOBBIX U OYKBEHHBIX BBIPAXKEHUH,
CoZlepKaIIMX PaaUKaIbl.

Beinonnenue pacuetoB no ¢popmysinam, CoAEpKaLIIM
pasuKalbl, OCYIIECTBIISASI HEOOXOAUMBIE MOJACTAHOBKU
U ipeoOpa3oBaHUsL.

Kopuu, crenenn, Onpenenenre paBHOCUIBHOCTU BbIPAXKEHUH €
JIorapu(pmbl pagukanaMu. Pemenue uppalvoOHaIbHbIX YPAaBHEHUN.
O3HakoOMIJIEHHUE C IOHATHEM CTEIIEHH C
JEUCTBUTEIILHBIM 10KA3aTEIIEM.

Haxox/1eHne 3Ha4eHMi CTETIeHH, HCTIONb3Ys IPU
HE00XO0AMMOCTH MHCTPYMEHTAJIbHBIE CPEJICTBA.
3anuceiBaHUE KOPHS N-U CTEIIEHU B BUJIE CTEIICHHU C
JIpoOHBIM IIOKa3aTenaeM U Hao0OopoT.
DopMyJIMPOBAHUE CBOMCTB CTENEHEN. Boruncnenne
CTENEHEH ¢ pallMOHAIILHBIM I0KA3aTeJIEM, BBIIIOJIHEHHE
MIPUKHJIKK 3HAYEHUs CTENIEHN, CPABHEHUE CTENIEHEN.
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[IpeobOpazoBanHye YNCTOBBIX U OYKBEHHBIX BBIPAKEHUH,
COJEpIKAILMX CTENIEHU, IPUMEHSS CBOMCTBA. Pelienue
[TOKA3aTEeJIbHBIX YPABHEHUI.

O3HakOMJIEHHE ¢ IPUMEHEHNEM KOPHEN U CTENEeHEN
IIPU BBIYHUCIICHUH CPEIHUX, JEICHUHN OTpE3Ka B
«30JI0TOM CeueHUM». Pelienne npukiaaHbix 3aa4 Ha
CJIOKHBIE MPOLEHTHI

IIpeodpasoBanue
ajnredpanyecKux
BbIPAKEHUH

Brinonaenue npeobpa3zoBaHuil BEIPAKCHHH,
npuMeHeHue (opMyll, CBI3aHHBIX CO CBOMCTBAMU
CTereHel u orapudmMos.

Omnpenenenne 00IaCTH JOMYCTUMBIX 3HAUYCHUN
Jorapu(pMHUECKOTo BhIpakeHus. Pemenne
Jorapu(MUUECKUX ypaBHEHUI

OcHOBBI TPUTOHOMETPUMN

OcHOBHBIE MOHATUSA

W3ydenue painaHHOTr0 METO/1a U3MEPEHUS YTIIOB
BpAILICHUS U UX CBSI3H C IPALyCHON MEPOMA.
N306paxkeHne yrioB BpalleHus: Ha OKPY>KHOCTH,
COOTHECEHHE BEJIMUMHBI YIJIa C €r0 PacloI0KEHUEM.
DopMyIHpOBaHUE OIPeIeTICHUI TPUTOHOMETPHUIECKHIX
(GyHKIUH 1715 YTII0B TOBOPOTA U OCTPHIX YIJIOB
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA U OOBSICHEHHE HX
B3alMOCBA3HU

OcHoBHBIE [IpuMeHEeHrE OCHOBHBIX TPUTOHOMETPUUECKUX
TPUTOHOMETPUYECKHUE | TOXJIECTB JJI BBIUUCICHUS 3HAUCHUN
TOXK/IeCTBA TPUTOHOMETPHUYECKUX (DYHKIMH MO OJJHON M3 HUX
N3ydyeHne oCHOBHBIX (hOPMYIT TPUTOHOMETPHH:
(bopMyIIbI CIIOKEHMS], YIBOCHUS, IPEOOpa30BaHUS
CYMMBI TPUTOHOMETPUIECKUX (QYHKIUH B
IIPOU3BE/ICHNE U NIPOU3BEICHUS B CYMMY U
MIPUMEHEHNE ITPU BHIYUCIICHUH 3HAUYEHUS
IIpeodpasoBanus TPUTOHOMETPUYECKOTO BBIPAXKEHMSI U YIIPOILLIEHUS €TO.
NPOCTEHIINX O3HaKOMJIEHHE CO CBOMCTBaMU CUMMETPUU TOUYEK Ha
TPUTOHOMETPHYECKHUX | EIUHUYHON
BbIPa:KeHU OKPY>KHOCTH M IPUMEHEHHE UX JUIs BbIBOAA (POpMYI
IIPUBEICHHUS
Pemenue no ¢popmynam 1 TPUTOHOMETPHUUECKOMY
KpyTry NPOCTEHIINX TPUTOHOMETPUUECKUX YPABHEHHH.
[Ipumenenne oOLUMX METOIOB PEUICHHS YpaBHEHUM
(mpuBeneHue K JMHEHHOMY, KBaJIpaTHOMY, METO/]
IIpocreiimme pa3ioKeHus: Ha MHOXKUTENH, 3aMEHbI IEPEMEHHOM) TpH
TPUTOHOMETPUYECKHUE | PELICHUH TPUTOHOMETPUUECKUX YPABHEHHM.
YPABHEHHSA U YMeHue oTMedaTh Ha Kpyre perieHus MpocTenImx
HepageHcmea TPUTOHOMETPUUECKHUX HEPABEHCTB
O3HaKOMJIEHHE C TIOHSITHEM OOPaTHBIX
TPUTOHOMETPUUYECKUX (DYHKLIUH.
N3ydenue onpeneneHuii apkCuHyca, apkKKOCUHYCa,
apKTaHIeHca
ApKcuHyc, yucia, GopMyIupoBaHue WX, H300paKeHNE Ha
APKKOCHHYC, €AMHUYHOW OKPYKHOCTH, IPUMEHEHUE NPU PELICHUH

APKTAHI'CHC YHCJIAa

YpaBHEHUI

IIpakTuueckoe 3aHsTHE
CamocTosTenbHas
paborta

OK3aMeH
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®YHKIHNU, X CBOMCTBA U TPA®UKHA

DOYyHKIUH.
IHousiTue o
HeNpepbIBHOCTH
byHkuun

O3HaKOMJIEHHE C IOHSATHEM IIEPEMEHHOM, TpUMeEpaMu
3aBHUCHUMOCTEIN MEXy EPEeMEHHbBIMHU.

O3HakoMJICHHE C TIOHATHEM rpaduKa, onpeaesieHue
MPUHAITICKHOCTH TOUKH rpauKy QyHKINU.
Omnpenenenue 1o ¢popmysie MPOCTEHIIeH 3aBUCUMOCTH,
BUJa ee rpaduka. Boipaxkenue no popmyne onHoM
IIEPEMEHHOM Yepe3 Apyrue.

O3HakoMJIeHHE ¢ onpezesieHneM GyHKINH,
¢dbopmynupoBanue ero. Haxoxxaenue obnactu
ornpezaeneHus 1 00J1IacTu 3HaUeHUN QYHKITUU

CaoiicTBa pyHKIUH.
I'padmyeckas
HHTEpHIpeTanus.
IIpumepsl
(yHKIHOHANBHBIX
3aBHCHUMOCTEi B
peaJbHBIX

npoueccax M siBJIeHUusIX

O3HakoMJIeHHE C TPUMEpaMy (yHKIIMOHATIBHBIX
3aBHCHMOCTEHN B peaJIbHbIX MPOLIECCAX U3 CMEKHBIX
JUCLUILINH.
O3HaKOMJICHHE € JOKA3aTEIbHBIMH PACCYKICHUAMHU
HEKOTOPBIX CBOMCTB JIMHEMHOW U KBaJIPaTUYHOM
GbyHKIHMH, poBeieHne UCCIeI0BaHUS JTMHEHHOM,
KYCOYHO-JIMHEHHOM, 1pOOHO-TMHEHHON 1
KBaJIpaTU4YHOM (PyHKIMI, HOCTpOEHHE UX TPaPUKOB.
[Toctpoenue u ureHue rpadpukoB QyHKIUH.
HccnenoBanue GyHKIMH.
CocraBieHue BUIOB QYHKIHUI 110 TaHHOMY YCJIOBHIO,
pelIeHne 3a1a4 Ha SKCTPEMYM.

Brimonaenue npeobpa3oBanunii rpaduka GyHKIMM

Oo0paTHble pyHKINH

Wzyuenue nousamus obpamuou ¢hynxyuu, onpeaeneHue
BHJIa U NOCMpOeHUe 2pagura 06pamuoi hyHKyuu,
Haxoocoenue ee 0oacmu onpeoeiieHus u ooaacmu
3Hauenuti. [lpumeHeHne CBONCTB QYHKIHUI Tpu
WCCIIeIOBAaHUH YPaBHEHU U PEIICHUH 33/1a4 Ha
IKCTPEMYM.

O3HaKOMJICHHE C IOHSITHEM CIOXKHOU (QYHKITUU

CreneHHble, MOKA3a-
TeJIbHBIE,
Jorapupmuyeckue u
TPUTOHOMETPUYeCKHe

Boruncnenue 3HaueHu QyHKIIMHI 110 3HAYEHUIO

apryMeHTa.

Onpenenenre NojI0KEeHNsI TOUKU Ha Tpaduke 1o ee

KOOp/AWHATaM U Ha00O0poT.

Hcnonb3oBanne cBOMCTB PyHKUMMN 1)1 CPAaBHEHUS

3HAa4YeHUH cTeneHel u orapudmMos.
[TocTpoenue rpaguKoOB CTENIEHHBIX U JIOTApU(YMHUUECKIX
byHKIUH
Pemenue nokasarenbHbIX U JJOrapuPMUUECKUX
YPaBHEHUI U HEPABEHCTB I10 U3BECTHHIM AJITOPUTMAM.
O3HaKOMJIEHHE C TIOHSITHEM HENPEPBIBHOMN
nepuondeckoil pyHKIuu, (GopMyIHMpOBaHUE CBOUCTB
CHHYCa M KOCUHYCa, IOCTPOEHHE UX TPaPHUKOB.
O3HakoMJICHHE C TIOHATHEM FapMOHMYECKHX KOJIeOaHu
U IpUMepaMH rapMOHUYECKHUX KoeOaHuM s
OIMCaHMS MPOIECCOB B (PU3MKeE U APYTUX 00JIACTIX
3HAHUA.

pynkoun. O3HaKOMJIEHHE C IOHSITUEM Pa3pbIBHOMN MEPUOINYECKON
Oo6partHble dbyaKIMH, GopMyIHpOBaHNUE CBOMCTB TAHTEHCA U
TPUTOHOMETPUYECKHE | KOTAaHT€HCA, TOCTPOEHHE UX I'PaUKOB.

bynxuun [IpumeneHnue cBOMCTB PYHKIMIA [ CpaBHEHUS

[IpakTudeckoe 3aHATHE
CamocTosiTesIbHas
paborta

DKk3aMeH
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3HAYECHUH TPUTOHOMETPUIECKUX (PYHKITUN, PEIICHUS
TPUTOHOMETPUYECKUX YPABHEHUM.
Brinonnenue npeoOpa3oBanus rpagikoB

HAYAJIA MATEMATHYECKOT'O AHAJIM3A

ITociienoBaTeILHOCTH

O3HaKOMJIEHHE C IOHSATUEM YHUCIIOBOMI
MIOCJIEI0BATEIBHOCTH, CIIOCO0aMHU ee 3aJaHus,
BBIYHMCIICHUAMU €€ YJICHOB.

O3naxomneHue ¢ noHamuem npeoeid
nocne008amenbHOCMU.

O3HaKOMIICHHE C BEIYHCIEHUEM CYMMbI O€CKOHEYHOTO
YU CJIOBOTIO pAda Ha NPpUMEPC BBIYUCIICHUA CYMMBI
OeCKOHEYHO yOBIBAIOIICH reOMETPUIECKON
MPOTPECCHHU.

Pemenne 3a1a4 Ha mpuMeHeHHE (HOPMYJIIBI CYMMBI
0eCKOHEUHO yOBIBAIOIIEH reOMETPUIECKOI MPOrpeccuu

IIpousBoanas u ee
NpPUMEHEeHHe

O3HaKOMJICHHE C TIOHSITHEM IIPOU3BOTHOM.

W3zyuenue u GopMymHpoBaHUE €€ MEXaHUYECKOTO U
TE€OMETPUUYECKOTO CMBICIIA, U3YYCHHUE aIrOpUTMa
BBIUHCIIEHUS IPOU3BOIHON HA IPUMEPE BBIYUCIICHUS
MI'HOBEHHOM CKOPOCTH U YTJIOBOTO KO3 uIeHTa
KacaTeJIbHOM.

CocraBiieHre ypaBHEHUS KacaTelbHOM B 00IIeM BU/IE.
YcBoenue npaBwit qudHepeHIIMPOBAHIS, TAOUIIBI
MIPOU3BOJIHBIX dJIEMEHTAPHBIX QYHKIIUH, IPUMEHEHHE
st muddepeHIpoBaHuS PYHKIIHA, COCTABICHUS
ypaBHEHHUS KacaTelbHOM.

W3yuenne TeopeM 0 CBS3H CBOIMCTB (DYHKIIMU U
MIPOU3BOIHOM, (HOPMYIIMPOBKA HX.

[IpoBenenune ¢ TOMONIBIO MPOU3BOTHON UCCIEIOBAHUS
¢byHKIMH, 3a1aHHON (GOPMYIIOi.

YcTaHOBNIEHUE CBSI3U CBOMCTB (PYHKIIUU U
MIPOU3BOIHOM MO UX rpaduKam.

[IprMeHeHne MpON3BOIHOM IS PEIICHMS 3a1a4 Ha
HaXO0XXJIeHHE HauOOJIbIIEero, HAMMEHBILIEr0 3HAUEHHs U
Ha HaX0)KJIEHUE 3KCTpeMyMa

IlepBooOpa3nas
W HHTerpaJ

O3HakoMJICHHE C IOHATHEM MHTEerpajia u
epBOOOpa3HOI.

W3yuenue mpaBuia BEIYUCICHUS TIEPBOOOPA3HON U
teopeMbl HetoToHa—Jleiibnua.

Pemienue 3aa4 Ha cBsI3b IEpBOOOpa3HON U ee
MIPOU3BO/IHOM, BBEIYMCIICHHE TIEPBOOOPA3HOM ISt
JaHHOM (QyHKIHH.

Pemrenue 3aa4 Ha MpUMEHEHUE HHTETpAJIa JUIs
BBIUUCIICHUS (PU3MUECKUX BEIUYHH U IUTONIaIeH

[IpakTudeckoe 3aHATHE
CamocTosiTesIbHas
paborta

DKk3aMeH

YPABHEHUSA U HEPABEHCTBA

YpaBHeHUs M CHCTEMBI
YPaBHeHUi
HepaBencrBa u
CHCTEMBI HEPABEHCTB ¢
ABYMS IIEPEMEHHBIMHA

O3HakoMJIEHHE C MPOCTEHIIMMH CBEJIEHUSIMH O KOPHSX
anreOpanvecKux ypaBHEHUM, TOHATUSIMHU HUCCIICIOBAHUS
YPaBHEHUU U CUCTEM YpABHEHHIA.

N3yueHnue Teopurm paBHOCWUIBHOCTH YPaBHEHUHM U €€
MPUMEHEHHS. [ToBTOpEHME 3aIucH peueHus
CTAaHJAPTHHIX YPaBHEHUH, NPHUEMOB MpeoOpa3OBaHM

[IpakTudeckoe 3aHATHE
CamocrosTebpHas
pabora

DK3aMeH
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ypaBHEHMH JJIsl CBEJICHHSI K CTaH/IaPTHOMY YPaBHEHHUIO.
Pemenne palMOHAIBHBIX, UPPALOHATIBHBIX,
MOKA3aTEeNbHBIX M TPUTOHOMETPUYECKUX YPaBHEHHUU MU
CHCTEM.

Hcnonp3oBanue CBOWCTB W TpaduKOB (YHKIMHA JUIS
peuienust ypaBHeHui. [loBTOpeHHEe OCHOBHBIX NPHEMOB
PELICHUS CUCTEM.

Pemenne ypaBHEHHMII C NpPUMEHEHHEM BCEX IPHEMOB
(pa3nokeHHUsT HAa  MHOXKHTENH, BBEIEHHUS  HOBBIX
HEU3BECTHBIX, TIOJICTAHOBKH, IPaIecKoro MeToaa).
Pemenne cucteM  ypaBHEHMH C  IPUMEHEHHEM
Pa3INYHBIX CIIOCOOOB.

O3HakOMJIEHME C OOIUMMHU BONPOCAMU  PELICHUS
HEPaBEHCTB W HCIIOJIb30BAaHHE CBOWCTB M TpauKOB
(bYHKIMIA IpU pEIICHUU HEPAaBEHCTB.

Pemenne HepaBeHCTB M CHCTEM HEPaBEHCTB C
NPUMEHEHHEM Pa3IMYHBIX CIIOCOOOB.

[IpuMeHeHre MaTEeMaTUYeCKHX METOJIOB ISl PEIICHHS
COJZIepIKATENBHBIX 33734 U3 Pa3IMYHBIX 00IacTe HAyKH
U TpakTHKH. VHTepnpernpoBaHHe pe3yJabTaTOB C
y4ETOM PEaIbHBIX OTPaHHYCHUI

SJIEMEHTBI KOMBUHATOPUKHU, TEOPUUA
BEPOSITHOCTEM Y CTATUCTUKH

OcHOBHBIE MOHATUSA
KomOnnaropuku

N3ydenue npaBuiia KOMOMHATOPUKHU U IPUMEHEHNE
MIPU PEIICHUH KOMOMHATOPHBIX 3a]1a4.

Pemenne KoOMOMHATOPHBIX 3a/1a4 METOAOM Tiepedopa 1
0 MPABUITY YMHOKEHHS.

O3HaKOMJIEHHE C IOHSATUAMU KOMOMHATOPUKHU:
pPa3MEIICHUSIMU, COYETAHUSIMH, IEPECTAHOBKAMH 1
dbopmynaMu JUTsl ©X BBIYUCIICHHS.

OObscHeHre U MpuMeHeHne GOopMyI JIJIsl BBIYUCICHUS
pa3MelIeHHH,

MEPECTaHOBOK M COUYETAaHUH MPU PEIICHUH 3a/1a4.
OsHakomiienne ¢ omHoMoM HproToHa n
TpeyroabHukoM [lackans.

Pemenne nmpakTHIECKUX 3a/1a4 ¢ UCTIOJIB30BAHUEM
MOHATHH Y IPaBHII KOMOMHATOPUKH

DJIeMeHThI TeOpHHu

W3yueHne KJIaCCUYECKOTr0 ONPEIEIEHUS BEPOSITHOCTH,
CBOMCTB BEPOSITHOCTH, TEOPEMBI O CYMME
BEPOSITHOCTEM.

BepositHocTEH PaccMmoTpenue npumMepoB BBIYUCIICHUS BEPOSITHOCTEH.
Pemrenne 3a1a4 Ha BEIYHMCIIEHUE BEPOSTHOCTEN
COOBITHI

IIpeacrasiienue

AAHHBIX O3HaKOMJIEHHE C IIPEICTABICHUEM YUCIOBBIX JAHHBIX

(TadJauubl, U UX XapaKTepUCTUKAMMU.

AMATrPaMMBbl, Pemienue npakTruueckux 3ajad Ha 00paboTKy

rpagpuxn) YHUCJIOBBIX JTAHHBIX, BBIYMCIEHUE UX XapaKTEPUCTUK

[IpakTudeckoe 3aHATHE
CaMocTosTeIbHas
pabota

DK3aMeH

TFEOMETPUA

IIpsimble ¥ II0CKOCTH

DopMyIHpPOBKa M IPUBEICHHE JI0KA3aTEIHCTB
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B MPOCTPAHCTBE

MIPU3HAKOB B3aMMHOT'0O PACIIOIOKEHHUS MPAMBIX U
IUIOCKOCTEN. Pacro3HaBaHue Ha yepTexax U MOAENAX
Pa3JIMYHBIX CIy4YaeB B3aMMHOIO PACIOJIOKEHUS MIPSIMBIX
U IJIOCKOCTEM, apr'yMEHTHUPOBAHUE CBOUX CYXKICHUM.
DopMyIUPOBAHUE ONIPEACICHUM, TPU3HAKOB U CBOMCTB
MapajvieIbHbIX U MEPIEeHANKYISIPHBIX TUIOCKOCTEH,
JBYTPAaHHBIX U JIMHEWHBIX YIJIOB.

BeinosiHeHHEe MOCTPOCHUS YIVIOB MEXKIY IPSIMBIMH,
IpsIMOM M IUIOCKOCTBIO, MEXAY IUIOCKOCTSMH IIO
OIMCAaHUIO U PACIIO3HABAHNE UX HA MOJEIIX.
[IpuMeHeHne IPU3HAKOB U CBOMCTB PACIIOI0KEHUS
IPSIMBIX U IJIOCKOCTEH MPU PEIICHUH 3a/1a4.
N300pakeHre Ha pUCYHKAX U KOHCTPYHUPOBAHHUE HA
MOJENAX NEPIEHANKYIISIPOB U HAKIIOHHBIX K INIOCKOCTH,
MIPSIMBIX, NTapaJUICIbHBIX IIJIOCKOCTEH, YTIIOB MEXAY
IPSIMOI U TUIOCKOCTBIO M 000CHOBaHHE MOCTPOCHHUS.
Pemrenne 3a1a4 Ha BBIYHMCIIEHNE TEOMETPUYECKHUX
Bean4MH. ONUCBHIBAHUE PACCTOSIHUS OT TOUYKHU 10
IJIOCKOCTH, OT MPSIMOM 10 MJIOCKOCTH, MEKIY
IIJIOCKOCTSIMH, MEXY CKPELIUBAIOIIMMUCS IIPSIMBIMH,
MEX]y IPOU3BOJILHBIMU (PUT'ypaMH B IPOCTPAHCTBE.
@OopMyJIMPOBAHUE U JOKA3bIBAHUE OCHOBHBIX TEOPEM O
paccTosiHUAX(TEOpEM CYILLIECTBOBAHMs, CBOMCTBA).
N300pakeHne Ha YepTekax U MOJEISAX PACCTOSHUS U
000CHOBaHHUE CBOUX CyXaAeHuil. OnpeneneHue u
BBIYMCIICHUE PACCTOSHUI B IPOCTPAHCTBE.
[Ipumenenue popmys U TEOPEM IUIAHUMETPHUH IS
pewenus 3a1a4. O3HaKOMJIEHHE C TOHITUEM
[IapaJUIEILHOTO MPOEKTUPOBAHUS U €TI0 CBOMCTBAMM.
DOopMyIMPOBAHHUE TEOPEMBI O TUIOLIAH
OPTOTrOHAJIBLHOM MPOEKIIMY MHOTOYT'OJIbHUKA.
[Ipumenenue Teopuu a1 000CHOBAaHUS OCTPOCHUN U
BBIYHCIICHUI. APTYMEHTUPOBAaHUE CBOUX CYKIEHUH O
B3aMMHOM PACIIOJIOKEHUH TPOCTPAHCTBEHHBIX QUTYD

MHororpaHHuKu

OnucaHue U XapakTEPUCTHKA Pa3IUYHBIX BUIOB
MHOTOTPaHHUKOB, TIEPEUUCIICHUE UX DJIEMEHTOB U
cBoiicTB. M300pakeHre MHOTOTPaHHUKOB U
BBITIOJTHEHUE TIOCTPOCHUS Ha N300PXKEHUSIX U MOJIEIISAX
MHOT'OTPaHHUKOB.

Brrunciienne TMHENHBIX 3JIEMEHTOB U YIJIOB B
MIPOCTPAHCTBEHHBIX KOH(UTYpAIHIX,
apryMEHTHPOBAHUE CBOUX CYXKICHUM.
XapakTepucTruka U U300paKeHHe CEUCHUS, PA3GePMKU
MHO202PAHHUKOG, BBIYUCIICHUE TIIOMIAAeH
nosepxHocrei. [locTtpoenne npocrenmmx ceueHuin
KyOa, mpu3Msl, nupamuiel. [Ipumenenue ¢hakToB u
CBEJICHUH U3 INIAHUMETPHUH.

O3HakoMJICHHE C BUJAMU CUMMETPHUH B TIPOCTPAHCTBE,
(dbopMynupoBaHUe OTpeeIEHU 1 CBONCTB.
XapakTepucTuKa CAMMETPHUH TEJT BPAIICHUS U
MHOT'OTPaHHUKOB.

[IpakTudeckoe 3aHATHE
CamMocTosTenbHas
pabora

DK3amMeH
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[IpumeHeHne CBOMCTB CUMMETPUH MPH PEIICHUH 33]1a4.
Vcnonp30BaHue NpHOOPETEHHBIX 3HAHUN /IS
HCCIEA0BAHUS U MOJIETIMPOBAHUS HECIOXKHBIX 3a1a4.
N300paskeHre OCHOBHBIX MHOTOTPaHHUKOB U
BBIITOJIHEHUE PUCYHKOB 110 YCIOBUSIM 3a/1a4

TeJsia 1 MOBEPXHOCTH
BpalleHus

O3HakOMJIEHME C BUJaMU TE€J BpaLCHMS,
dhopmyaupoBaHUE X ONPEICICHUN U CBOKCTB.
DopMyIHpPOBAHHUE TEOPEM O CEUCHUU IIapa MIOCKOCTHIO
1 TJIOCKOCTH, KacaTeIbHOU K cdepe.

XapakTepHucTruKa U U300paKCHHUE TEJ BPAIICHUS, X
pPa3BEPTKH, CCUCHHS.

Pemrenue 3a1au Ha TOCTPOEHUE CEUCHU, BBIYMCIICHUE
JUTUH, PacCTOSIHUM, YIIIoB, muomaaei. [Iposenenue
JTIOKA3aTeJIbHBIX PACCYKICHHUM MPU PEIICHUH 3a7a4.
[IpuMeHeHne CBOWCTB CHMMETPHH MPU PEIICHUH 3329
Ha Tella BpalleHusi, KOMOWHAIIUIO TEl.

N300paxkeHre OCHOBHBIX KPYTIIBIX TEI U BBIOJIHEHUE
PHUCYHKA IO YCJIOBHIO 3a/1a4u

HN3mepenus B
reoMeTpHuu

O3HakOMJICHHE C TOHITUAMH IJIOLAAN 00beMa,
AKCMOMaMHU 1 CBOMCTBaMHU.
Pemenuie 3a1a4 Ha BEIYMCTICHHUE MIOMAACH MIOCKUX
(Guryp ¢ IPUMEHEHHEM COOTBETCTBYIOIIUX (POPMYIT U
¢dakToB U3 IianuMeTpun. Mzyduenue Teopem o
BBIYHCIICHIUH 00bEMOB IIPOCTPAHCTBEHHBIX TEII,
pelieHre 3aa4 Ha IpUuMeHeHue GopMyIT BEIYUCICHUS
o0bemoB. Uzyduenne GopmyIt sl BBIYUCIICHUS
TIoHIaIel MOBEPXHOCTEH MHOTOTPAHHUKOB U Tell
BpaIlCHUS.
O3HakOMJIEHME C METOJOM BBIYUCIICHUS TUIOIIATN
noBepxHOCTH cepsl. Penrenne 3a1a4 Ha BRIYUCICHUE
TIOIIa/Iel TOBEPXHOCTU MPOCTPAHCTBEHHBIX TET

Koopaunartsl u
BEKTOPbI

O3HakoMJIEHME C TIOHATHEM BekTopa. M3ydeHue
JIEKAPTOBOM CHCTEMBI KOOPJAMHAT B NPOCTPAHCTBE,
IIOCTPOEHHE 110 3aJaHHBIM KOOpPAMHATAM TOYEK M
IIJIOCKOCTEM, HAX0XKIEHNE KOOPANHAT TOYEK.
Haxoxxnenue ypaBHEHUH OKPYXHOCTH, ChEpHI,
IIJIOCKOCTH. Brruncnenne paccTosHUN MEK1y TOUYKAMH.
N3yuyeHue CBONCTB BEKTOPHBIX BEIUYHH, IIPABUII
Pa3iIoKEeHUsI BEKTOPOB B TPEXMEPHOM IIPOCTPAHCTBE,
IIpaBUJI HAXOXKICHUSA KOOPAUHAT BEKTOpa B
IIPOCTPAHCTBE, ITPABUJI ICUCTBUM C BEKTOPaMH,
3alaHHBIMUA KOOPJAMHATAMH.

[IpuMeHeHne Teopyu Npy PEMICHUH 3a1a49 Ha JEHCTBUS
C BEKTOpaMH.

N3yuenne ckamsspHOTO IPOU3BEICHUS BEKTOPOB,
BEKTOPHOI'O YPAaBHEHUS IIPSAMOM U INIOCKOCTH.
[IpuMeHeHne Teopuy NpU PELICHUH 3a-

Jla4 Ha JEUCTBUS C BEKTOPAMU, KOOPAUHATHBIM METOL,
IIPUMEHEHHE BEKTOPOB ULl BBIYMCIIEHUS BEIMYUH YIJIOB
U PacCTOSIHUM.

O3HaKOMJICHHE C JIOKAa3aTeIbCTBAMU TEOPEM

[IpakTuueckas pabora
CamocrosTenpHas
paborta

DK3aMeH
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CTEepPEOMETPHUU O B3aUMHOM PACIIOJIOKEHUHU MPSIMBIX U
IJIOCKOCTEH C UCTOJIB30BAHNEM BEKTOPOB
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