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TlosicHUTEIBLHASA 3aIMCKA

[Tporpamma o0meoOpa3oBaTenpHON ydeOHOM AuciuIuinHa «Martemaruka: anredpa U Havaia
MaTEMaTHYECKOTO aHaim3a; reoMeTpus» (mamee — «MaremMaTukay) mpeaHa3HA4YeHa IS U3YYCHUS
MaTeMaTHKH B TpOPecCHOHATIBHBIX OOpa3zoBaTenbHbIX opranusanusx CIIO, peanusyrommx
00pa30BaTeNbHYI0 MPOTPaAMMy CpPETHEro o0IIero oOpa3oBaHUs B TpEIeiiax OCBOCHHS OCHOBHOM
npodeccuoHabHON o6pazoBaTenbHOM nporpamMmbl CITO (OITOIT CITO) Ha 6a3e OCHOBHOTO OOIIETO
o0pa3oBaHMs MPU OJTOTOBKE CICIIHATMCTOB CPETHETO 3BEHA.

Coneprkanue mporpaMmmbl «MaremaTHKa HaIlpaBlIeHO Ha TOCTH)KEHUE CIICIYIOIIUX IeJIeii:

—  obecrieueHre C(HOPMHUPOBAHHOCTH TMPEACTABICHUN O COIHUANBHBIX, KyJIbTYpHBIX U
HUCTOPHYECKHUX (haKTOpax CTAHOBJICHHS MATCMATHKU;

—  obecrieyeHne c(OpPMHUPOBAHHOCTH JIOTHYECKOTO, AITOPUTMUYECKOTO u
MaTeMaTHYECKOTO MBIIUICHUS;

—  obecrieyeHrue C(HOPMUPOBAHHOCTH YMCHHU TNPUMEHSATH IOJIyUYCHHBIC 3HAHUS MpU
pCIICHUH PA3JIMYHBIX 33134,

—  obecriedeHne Cc(OPMUPOBAHHOCTH MPEJACTABICHHA O MaTeMaTHKE KaK 4YacTh
00I1IeYeTIOBEYECKON KYJIBTYPhI, YHUBEPCAILHOM SI3bIKE HAYKH, ITO3BOJISIONIEM OIUCHIBATH U U3ydaTh
pealTbHBIC MPOIIECCHI U SBIICHUS.

B mporpammy BKJIIOYEHO cCOJEp)KaHUE, HANpaBiICHHOE Ha (OPMHUPOBAHUE Yy CTYICHTOB
KOMIIETCHITUH, He0OX0ogUMEBIX JiIg kKauecTBeHHOTro ocBoeHusa OIIOII CIIO Ha 6a3e 0CHOBHOIO OOIIEro
00pa3oBaHUs C MOJYYCHHEM CPEIHETO OOIIEero 00pa30BaHHMS; IPOTPAMMBI TIOJATOTOBKU CIICIIHATUCTOB
cpenuero 3BeHa (ITIICC3).



1. IACIHHOPT PABOYEM IMPOI'PAMMBI YUYEBHOU JAACHUIIJIMHBI OY/1.09
«MATEMATHUKA»

1.1 O6mas xapakTepucTuKa y4eOHOM JUCHMILINHBI «MaTeMaTHKa)

MaremaTtnka sBisercs (yHIAMEHTAJIBHOW 00meo0pa3oBaTeNbHON  TUCIMIUIMHON  CO
CJIO)KMBIIUMCS YCTOMYHUBBIM COJIEp>KaHUEM U OOIIUMU TPEOOBAHUSIMU K MOJATOTOBKE 00yYarOIINXCS.

[Tpu OCBOCHHH CHENUATBHOCTEH TEXHUYECKOTO MPOGUIsl MPOPECCHOHATBHOTO 00pa30BaHUs
MaTeMaThkKa u3ydaercs Oosiee yriyOlieHHO, Kak MpoduibHas ydyeOHas NUCUUIUIMHA, YYUTHIBAIOIIAS
crnienn(pUKy OCBaMBAEMBIX CIIEUAIBHOCTEH.

OTO BBIpaKAETCS B COACPKAHUU OOY4YEeHHsI, KOJIMYECTBE YacOB, BBIJCNIIEMbIX HA H3y4yeHUE
OTAENBHBIX TEM MPOrPAMMBI, INTyOWHE UX OCBOCHUS CTYJCHTaMH, 00bEME M XapaKTepe MPaKTHIECKUX
3aHATHUN, BUJAX BHEAYTUTOPHON CaMOCTOSTENBHON pabOThI CTY/IEHTOB.

OO0mue neny u3ydeHust MaTeMaTHKU TPAJAULMOHHO PEaTU3yIOTCS B UETHIPEX HANpaBJICHUSX:

1) ob1iee mpeacTaBiIeHUE 00 UACIX M METOJIaX MAaTEMaTHKH,

2) MHTEIIEKTYaJIbHOE Pa3BUTHE;

3) oBnazieHre HEOOXOIMMBIMA KOHKPETHBIMU 3HAHUSIMA U YMEHUSMU;

4) BocIuTaTENbHOE BO3/ICHCTBUE.

s texaudeckoro npoduis npodeccnoHanibHOro 00pa3oBaHus BRIOOp Lieiei cMemaeTcs B
MParMaTi4eckoM HaNpaBICHUH, NPEIYyCMATPUBAIONIEM YCHJICHHE M pACHIMPEHHUE TPHUKIATHOTO
XapakTepa U3y4eHHUs MaTeMaTHK{, MPEUMYIIECTBEHHOW OpHEHTallMd Ha aJIrOPUTMUYECKHI CTHIIb
ITI03HABATEJIBHON JI€ATEIbHOCTH.

W3ydyeHre mareMaTuKH Kak NpOQHUIbHON 001eo0pa3oBaTeabHON yuyeOHON AUCHUIUIMHBI,
YUUTBIBAIONIEH cenn(PUKY OCBaUBAaEMBIX CTYACHTAMH CIIEIIHAIbHOCTH, 00€CTIeYMBACTCS:

* BBIOOPOM Pa3IMYHBIX MOJXO00B K BBEACHHIO OCHOBHBIX IMOHSTHUI;

e (opMHpOBaHMEM CHCTEMBl YYEOHBIX 3aJaHui, oOecreynBaromMX 3PPEKTUBHOE
OCYILIECTBIICHHE BHIOPAHHBIX IEJIEBBIX YCTAHOBOK;

* o0oraieHleM CreKTpa CTHIIEH y4yeOHOM eATENIbHOCTH 3a CUET COTJIACOBAHUS C BEILYIIUMHU
JeSITeIbHOCTHBIMU XapaKTePUCTUKAMU BEIOPAHHOM CHIEIIUAIBHOCTH.

[TpodunpHas coctaBistonias oTpaxaercs B TpeOOBaHUSAX K IMOATOTOBKE OOYYarOIIMXCS B
4acTHU:

* 0o0mell cHuCTeMbl 3HAaHWU: COJEpIKATENbHbIE MPHUMEPHl HCIIOJIB30BAaHUS MaTEeMaTHYECKHX
ujel ¥ METOJI0B B PO(ECCHOHATILHOMN 1€ATEIbHOCTH;

* YMEHHUH: pa3iune B ypoBHE TPeOOBAHUHN K CIIOKHOCTH MPHUMEHSEMBIX aJITOPUTMOB;

* TIPAKTHUYECKOTO HUCIOJb30BaHUSI MPUOOPETEHHBIX 3HAHUW W yYMEHUW: MHIUBUIYaTHHOTO
y4eOHOro OIbITa B TOCTPOCHHU MaTEeMAaTHYECKUX MoJeNiel, BBINOJHEHUH MCCIE0BATEIbCKUX
MIPOEKTOB.

Takum oOpa3zom, peanuszaius CoOJACp)KaHUS Yy4eOHOW IUCIUIUIMHBI OPHEHTHPYeT Ha
MPUOPUTETHYIO PO  TPOIECCYalTbHBIX XApPaKTEPUCTHK Y4eOHOH pabOThl, 3aBUCAIIUX OT
TEXHUYECKOro Mpodmis npodecCHOHAIBHOr0 00pa3oBaHMs, IOJYYEHHs OIbITa HCIHOJIb30BAHUS
MaTeMaTHKH B COJIEPKATENBHBIX M TPOPECCHOHATHHO 3HAYMMBIX CHUTYAIMsIX IO CpPAaBHEHHUIO C
(hopMaIbHO-ypOBHEBBIMH PE3YIbTATUBHBIMH XapaKTEPUCTHUKAMU O0yUEHUSI.

Conepxkanre y4eOHOM JTUCHUIUIMHBI pa3pabOTaHO B COOTBETCTBHHM C OCHOBHBIMH
COJIEP>KATEIbHBIMU JIMHUSAMU 00yUEHUSI MaTeMaTUKe:

* anreOpanuecKkasi JIMHUS, BKIIIOYAIOIIAs CHCTEMATH3AlMI0 CBEJICHUH O YWClax; U3ydeHHe
HOBBIX M 0000IleHHE paHee HM3Y4YEHHBIX omepainuii (BO3BEIACHHWE B CTENEHb, M3BJICUEHUE KOPHS,
JorapupMHUpPOBaHNE, CUHYC, KOCHHYC, TAaHT€HC, KOTAHTCHC M OOpaTHBIE K HHUM); U3y4YEHHE HOBBIX
BUJIOB YHCIIOBBIX BBIPOKEHUH U (QOpPMYJT; COBEPIICHCTBOBAHME TMPAKTHUUECKUX HABBIKOB U
BBIUUCIIUTENIFHOW KYJIBTYPHI, pACIIUpPEHHUE W COBEPIICHCTBOBAHHME alreOpamdyecKoro armmapara,
c()OPMHPOBAHHOTO B OCHOBHOM IIKOJIE, M €ro NpPUMEHEHHE K pPEIICHUI0O MaTeMaTH4ecKUX |
MIPUKIIAIHBIX 33134,



* TEOPETUKO-(PYHKIMOHANbHAS JIMHMS, BKIIOYAIOUIas CHUCTEMATH3alUI0 M pacllupeHHe
CBeleHU O (YHKUMAX, COBEPIICHCTBOBAHUE TIpaUyecKHX yMEHHi; 3HAKOMCTBO C OCHOBHBIMH
uaesiMM W METOJaMH MaTeMaTHYeCKOro aHajiu3a B o0beMe, TMO3BOJISIONIEM HCCIeA0BaTh
3JIEMEHTapHbIE (PYHKIIUH U PelIaTh IPOCTEHIINE TeOMETpUYECKHe, GPU3NIECKUE U IPYTUe IPUKIATHbIC
3a/lauu;

* JIMHMS YpPAaBHEHUH M HEPABEHCTB, OCHOBAHHAs HAa IIOCTPOEHMH M UCCIIEJOBAaHUU
MaTEeMaTHYeCKUX MOJelNel, MepeceKaromascs ¢ anredOpanyeckoil M TeopeTUKo-()yHKIMOHATBHOM
JUHUAMHA M BKJIIOYAIOUIass pPa3BUTHE M COBEPIICHCTBOBAHHME TEXHUKH  alreOpamyecKux
npeoOpa3oBaHUl ISl PELICHUS ypaBHEHUW, HEPABEHCTB M CHUCTEM; (OPMUPOBAHHME CIIOCOOHOCTU
CTPOMTb M MCCIEAO0BATh MPOCTEHIINE MATEMAaTUUYECKHE MOJENIN INPU PELICHUM NPUKIAAHBIX 337ad,
3aJla4 U3 CMEXKHBIX U CTIEUUATbHBIX TUCIUILINH;

* TeOMETpUYECKas JIMHUS, BKJIIOYAOIIAsl HAIJIHBIE MPEACTABICHUS O MPOCTPAHCTBEHHBIX
durypax u u3ydyeHHUE UX CBOWCTB, (POPMHpPOBAHUE U PA3BUTUE MPOCTPAHCTBEHHOTO BOOOPAKEHUS,
pa3BUTHE CIIOCOOOB TIE€OMETPUYECKUX H3MEPEHUH, KOOPAMHATHOIO M BEKTOPHOI'O METOJOB JJIf
pellIeHrs MaTeMaTHYeCKUX U MPUKIIAJAHbBIX 3a/1a4;

* cToXacTW4ecKas JIMHHSA, OCHOBaHHAs Ha Ppa3BUTUH KOMOWHATOPHBIX  YMEHHIA,
MIPEJICTABICHUI O BEPOSTHOCTHO-CTATUCTUUECKUX 3aKOHOMEPHOCTAX OKPYKAIOIIEro MUpA.

Pa3nensl (Tembl), BKIIOUEHHBIE B COIEpKAHUE YUEOHOM TUCIUIUINHBIL, SBISIOTCA OOLIUMU IS
Bcex mpoduieil mnpodeccHoHaTbHOrO 00pa3oBaHUs W MPH BCeX 00bEeMax yueOHOro BpEMEHH
HE3aBUCHMO OT TOTO, SIBIISIETCS JIM ydeOHas nuciurinaa «MaTtematukay 6a30Boi Wil Mpo(UITbHOM.

Nzydenue oOmeoOpa3oBaTenbHO y4eOHOM IUCHUIUIMHBL «MaTemMaThkay 3aBeplIacTcs
[IO/IBEJICHUEM MTOrOB B (OpMe BK3aMeHa B paMKaxX IPOMEXYTOUHOH aTTecTaluy CTYAECHTOB B
npouecce ocBoeHus: ocHoBHoi OITOIT CITO ¢ nonyuenuem cpeanero oomiero oopazosanus (IIIICC3).

B paznene nporpammsl «Coniepkanue yueOHON AUCUMILIMHBDY KYpPCUBOM BBIJIEIIEH MaTepHall,
KOTOpBIM TpH U3YYEHWU MaTeMaTUKH Kak 0a30BOi, Tak U MNPOPUIbHON Y4eOHOW TUCIHMILIMHBL,
KOHTPOJIIO HE MOAJIEHKHUT.

1.2 MecTo IMCHUILIHHBI B CTPYKTYpe OCHOBHOMH mpodeccHoHANbHON 00pa3oBaTe/bLHOM
NPOrpaMMBbl.

VYuyebnast nucuuiuinHa «MaremaTuka: aiaredpa M Hadajga MaTeMaTHYeCKOro aHaln3a;
TEOMETpHUsS» SIBISETCS y4eOHBIM MPEIMETOM O0s3aTeNIbHOM TpeAMEeTHOU obnactu «Maremartuka u
uHpopmaruka»y GI'OC cpennero oduiero oOpa3oBaHusl.

B npodeccronanbHbix 00pa3oBaTeNbHBIX OpraHU3aLUsAX, PEATU3YIOIIUX 00pa30BaTEIbHYIO
nmporpamMMmy cpeasero oouiero oopasosanus B npenenax ocBoeHuss OITOIT CITO na 6a3ze ocHOBHOTO
obmero oOpa3oBaHus, ydyeOHas TUCHMIUIMHA «MaTemaTtuka» Hu3y4daercs B 001ieoO0pa3oBaTelbHOM
nukie ydyebHoro ruiana OIIOIT CIIO Ha 6a3e OCHOBHOIrO 00IIero oOpa3oBaHMs C IMOJyYEHHUEM
cpenunero obmero obpazosanus (IITICC3).

HuctunnuHa «MaTtemaTukay sBIsieTcss MpoduiIbHONW 0011e00pa3oBaTeIbHON JTUCIUILUIMHON B
COCTaBe OCHOBHOM MpodeccruoHanbHOi 0Opa3oBaresbHOM mporpamMmMel. Pabodast mporpamMma ydueGHOM
JUCHUIUIMHBL  SIBJISIETCS. 4YacTbl0 OCHOBHOM MpOo(ecCHOHANbHOM 00pa3oBaTEeNIbHON MpOrpamMMbl
CMELUATBHOCTH TEXHUUECKOTO MPOQUIIS:

23.02.03 Texuuueckoe 00CTyKMBAaHUE U PEMOHT aBTOMOOMJIBHOTO TPaHCIOpTa

1.3 Pe3yabTaThl 0CBOCHHS Y4eOHOM AUCHUIIIMHBI

OcBoeHue coaepkanusi ydeOHOW IUCHUIUTUHBI «Marematrka» o0ecreunBaeT JOCTHKEHUE
CTYJIEHTaMU CIEAYIOIINX pPe3y1bmamaog:

* TUYHOCHIHBIX.

— c(hopMHpPOBAaHHOCTH TPEJCTABICHUA O MAaTeMaTHKEe KaK YHHMBEPCATHHOM SI3BIKE HAYKH,
CPEIICTBE MOJICTTUPOBAHHUS SIBJICHUN U TIPOIIECCOB, UEAX M METOJIaX MaTeMaTHKU,



— T[IOHMMaHWE€ 3HAYMMOCTHM MaTEeMaTHMKH JJIsI HAYYHO-TEXHHUYECKOTO  Iporpecca,
c(OpPMUPOBAHHOCTh OTHOIICHHSI K MaTEMaTHKE KaK K YacTH OOIICYEIIOBEYECKOW KYJIBTYPHI uepe3
3HAKOMCTBO C UCTOPUEH Pa3BUTHUSI MATEMATUKH, IBOJIIOLIMEN MaTEeMaTHYECKUX UICH;

— pa3BUTHE JIOTHYECKOTO MBIIIICHUS, IPOCTPAHCTBEHHOT'O BOOOPAKEHUS, AITOPUTMHUCCKON
KYJIbTYpbl, KpUTUYHOCTH MBIIUICHHUS Ha YPOBHE, HEOOXOoAMMOM Mg Oyaymed mpodeccHoHaIbHOM
NS TeNbHOCTH, I TPOJOHKCHUS 00pa30BaHuUs M cCaMOOOPa30BaHHS,

— OBJIQJICHUE MAaTEMAaTHYCCKUMHU 3HAHUSIMH U YMEHHUSMH, HEOOXOJWMBIMU B TOBCEIHEBHOM
JKU3HU, JUISI  OCBOGHMSL  CMEXKHBIX  €CTECTBEHHO-HAay4HBIX  JUCHMIUIMH W JUCLUIUIMH
po¢e€CCHOHAIBHOTO IHKIIA, JUISl TIOJyYeHUsT 00pa3oBaHus B 00JIACTAX, HE TPEOYIOMUX yriayOaeHHON
MaTeMaTHUYECKOM IMOATOTOBKH;

— TOTOBHOCTh M CIIOCOOHOCTh K O0Opa30oBaHWIO, B TOM 4YHCIE caMOOOpa3OBaHMIO, Ha
MPOTSHKECHUH BCEH JKU3HU; CO3HATEIHHOE OTHOIIEHUE K HEMPEpPHIBHOMY OOPAa30BAHHIO KAK YCIOBHUIO
yCHEnIHO MpodeCCHOHANTBHOM U 00IIIECTBEHHOM IEATEeIbHOCTH;

— TOTOBHOCTh M CIOCOOHOCTh K CaMOCTOSATEIbHOW TBOPYECKOM M OTBETCTBEHHOM
JIeSITEILHOCTH;

— TOTOBHOCTh K KOJUICKTHBHOW pa0oTe, COTPYAHHYECTBY CO CBEPCTHUKAMH B
00pa3oBaTenbHOM, 00IIECTBEHHO MOJIE3HOM, Y4eOHO-ICCIe0BATENbCKOM, MPOSKTHONW U APYTUX BUAAX
JICSITEIIbHOCTH;

— OTHOIIEHHE K MpOoeCCHOHATBHON AESITETbHOCTH KaK BO3MOKHOCTH YYacTHSl B PEILICHUU
JUYHBIX, OOLIECTBEHHBIX, TOCYJaPCTBEHHBIX, O0IIEHAIIMOHATBLHBIX MTPO0JIeM;

* MemanpeomMemHulx:

— YMEHHE CaMOCTOSITEJIbHO ONPEACNIATh LEJId JACATEIbHOCTH M COCTaBIIATH IUIAHBI
NEeSATEIbHOCTH; CAaMOCTOSATEIBHO OCYIIECTBIISTh, KOHTPOJIUPOBATh U KOPPEKTUPOBATH JEATEIIbHOCTD;
HCIOJIb30BAaTh BCE BO3MOXKHBIE PECYPCHI ISl JOCTUKEHHS TOCTABJICHHBIX LIEJICH U pealn3aliy TUIaHOB
NesITeNIbHOCTH;, BBIOMPATh YCIICHIHbIE CTPATETUN B PA3IMUHBIX CUTYAIUX;

— YMEHHE TMPOJYKTUBHO OOMIAThCS ¥ B3aMMOJACKCTBOBATH B TMPOIECCE COBMECTHOMU
NesTeNbHOCTH, YYUTHIBATh MO3HUIMHU JAPYTUX YYACTHUKOB JEATENbHOCTH, 3((HEKTUBHO paspeliath
KOH(JINKTEI,

— BJAJICHHE HaBbIKAMHM I[103HABATEIbHOM, Y4YEOHO-MCCIENOBATENbCKOM U MPOEKTHOU
NeSITeTbHOCTH, HaBBIKAMU Pa3pelIeHUs MpoOieM; CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSTEILHOMY
IIOMCKY METOJO0B PEIICHUS NMPAKTUYECKUX 3a]a4, TPUMEHEHHUIO PAa3JIMYHBIX METOI0B IT03HAHUS;

— TOTOBHOCTh M CIOCOOHOCTh K CaMOCTOSATENbHOW HH(POPMAIIMOHHO-TIO3HABATEIHLHON
NesTeNbHOCTH, BKJIIOYAas yMEHHE OPHEHTUPOBAThCS B PA3IMYHBIX MCTOYHHUKAX WH(OpMAIHH,
KPUTUYECKH OIIEHWBATh W HWHTEPIPETUPOBATH HMHQPOPMALMIO, TMOIYYAEMYI0 €3  Pa3JIHYHBIX
HCTOYHHUKOB;

— BJIQJICHUE S3BIKOBBIMU CPEACTBAMH: YMEHHUE SICHO, JIOTUYHO U TOYHO HU3JaraTb CBOX TOUKY
3pEHUs, UCTIOJIB30BATh A/ICKBATHBIE SI3BIKOBBIE CPEICTBA;

— BJIaJICHUE HAaBBIKAMU MO3HABATEIbHON pedIeKCUN KaK OCO3HAHHs COBEPIIIAeMbIX JeWCTBUN
Y MBICIIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB W OCHOBAHWI, TPAHUI] CBOETO 3HAHUS M HE3HAHMS,
HOBBIX ITO3HABATEJIbHBIX 3a/1a4 U CPEJCTB I UX JOCTHUKECHHUS;

— IIEJIEYCTPEMIICHHOCTh B MOWCKAaX W MPUHSATUU PEIICHUM, COOOPa3UTEIbHOCTh U MHTYHIIHS,
Pa3BUTOCTh MPOCTPAHCTBEHHBIX MPEACTABICHHI; CIOCOOHOCTh BOCIPUHUMAThH KPacOTy U TapMOHUIO
MHPA;

* npeOMemHbIX:

— c(hOpPMHUPOBAHHOCTD MPEICTABIICHUN O MaTeMaTHUKE KaK YaCTH MUPOBOUW KYJIbTYpPhl U MECTE
MaTEeMaTHKd B COBPEMEHHOW IIMBUJIM3AIlMHU, CIOCO0axX OMHCaHWs SBIEHUN peaTbHOro MHpa Ha
MaTEeMaTHICCKOM SI3BIKE;

— cGOpMHUPOBAHHOCTH TMPEACTABICHUI O MaTeMaTHYEeCKHX TMOHATHSIX KaK BaKHEHIINX
MAaTeMaTUYECKUX MOJIEIIAX, MO3BOJIAIOIIMX ONKMCHIBAaTh M M3y4aTh pPa3HbIE MPOIECCHl U SBJICHUS,
IMOHUMaHUE BO3MOXXHOCTU aKCUOMAaTHYECKOTO IIOCTPOEHUSI MATEMATUYECKUX TEOPHIL;



— BJAJCHHE METOJAMM JOKAa3aTeIbCTB M AJITOPUTMOB PELICHHS, YMEHHE HUX NPUMEHSITH,
IIPOBOAMTD JJOKA3aTENIbHBIE PACCYKIACHUS B XO/I€ PELLIEHUS 3a/ay;

— BIAJCHUE CTAaHJAPTHBIMU NPHUEMaMHU pEHICHUS PpAalUOHAIbHBIX W HMPPALUOHAIbHBIX,
[I0OKA3aTEeIbHbIX, CTENEHHBIX, TPUTOHOMETPUUYECKUX YpPaBHEHUII M HEPABEHCTB, HX CHUCTEM;
HCIIO0JIb30BAHUE T'OTOBBIX KOMIIBIOTEPHBIX IMPOrpamMM, B TOM YHUCIE Ui NOMCKAa IyTH pEeuIeHUus MU
WUTIOCTPALK PELICHNS] YPAaBHEHUN U HEPABEHCTB;

— ¢(OpMHUPOBAHHOCTH MPEICTABICHUI 00 OCHOBHBIX MOHATUSAX MaTEMaTHUYECKOrO aHalu3a 1
UX CBOMCTBax, BIAJICHHE YMEHHUEM XapaKTepH30BaTh NOBENCHHE (YHKIHMHA, HCIOIH30BAHUE
MOJIYYEHHBIX 3HAHUH JJIs1 OIIMCAHUS U aHAJIN3a PEAIbHBIX 3aBUCUMOCTE;

— BJAJICHUE OCHOBHBIMHU IOHSATHSAMH O IUIOCKMX M IPOCTPAHCTBEHHBIX TI€OMETPHUUYECKUX
¢durypax, MX OCHOBHBIX CBOMCTBax; C(OPMHUPOBAHHOCTh YMEHHS pAaclO3HABaThb TIE€OMETPHUUYECKUE
¢burypel Ha uYepTeKax, MOJECNAX M B PEATbHOM MHUpPE; NPUMEHEHHE W3YYCHHBIX CBOMCTB
reoMeTpuyeckux Quryp u Qopmys Uisl pelieHUs Te€OMETPUYECKUX 3a/ad U 3aJad C MPAKTUYECKUM
COJIEp/KAaHUEM;

— ¢(hOpMUPOBAHHOCTH MPEACTABICHUIN O MPOIECCAX U SIBICHUIX, UMEIOIIUX BEPOSITHOCTHBIN
XapakTep, CTaTUCTUYECKUX 3aKOHOMEPHOCTSIX B pEaIbHOM MHUPE, OCHOBHBIX IOHATUSAX 3JE€MEHTApHOU
TEOpUU BEPOATHOCTEH; YMEHUI HaXOAWTb U OICHUBATh BEPOSTHOCTU HACTYIUICHHS] COOBITUH B
MIPOCTEHIINX MPAKTUYECKUX CUTYALUSIX U OCHOBHBIC XaPAaKTEPUCTUKH CIy4YallHbIX BEIUYUH;

— BJIaJICHUE HABBIKAMHM MCIIOJIb30BAaHUSI TOTOBBIX KOMIIBIOTEPHBIX IPOTpaMM MPU PEIICHUH
3a/1a4.

YyeOHnass mucruiuimHa «MareMatnka» Kak d9acTh  OCHOBHOW — MPOQeCCHOHATBHON
00pa3oBaTeNbHOW MPOrpaMMbl «TexHuyeckoe 0OCITy)KMBaHHE M PEMOHT aBTOMOOMIJIBHOTO
TpaHCIOPTay, HalpaBJieHa Ha (POpMUPOBaHUE OOLINX KOMITETECHIIUNA:

OK 1. IloHumarh CyIIHOCTh M COLMAJIbBHYIO 3HAYMMOCTh CBOEH Oyaymied mpodeccuu, nposBiIsATh K
HEW yCTOWYMBBINA UHTEPEC.

OK 2. Opranu3oBblBaTb COOCTBEHHYIO JESTEIbHOCTb, BBIOMpATh TUIIOBBIE METOJbl U CHOCOOBI
BBITTOJIHEHUS TPO(ECCHOHABHBIX 3a/1a4, OLICHUBATh WX 3(P(PEKTUBHOCTH M KaYECTBO.

OK 3. IlpunHumaTh pelmieHHs B CTAHIAPTHBIX M HECTAHJAPTHBIX CUTyalUsX W HECTU 3a HHUX
OTBETCTBEHHOCTb

OK 4. OcymecTBiasaTh MOMCK M MCIOJIb30BaHME HHGpOpMAaLKUU, HEOOXOOUMOH A 3(PQPEeKTUBHOTO
BBITIOJTHEHUS MPO(PECCUOHANBHBIX 3a/1a4, MPO(PECCHOHAIBHOTO U IUYHOCTHOIO Pa3BUTHUS

OK 05. OcyniecTBiATh yCTHYIO U TUCBbMEHHYI0 KOMMYHHMKAIUIO HA TOCYAApPCTBEHHOM SI3BIKE C YUETOM
0COOEHHOCTEN COIMAIBHOTO U KYJIbTYPHOI'O KOHTEKCTA.

OK 06. IIposBiasaTe TrpakJaHCKO-NIATPUOTUYECKYIO MO3ULMUIO, JIEMOHCTPUPOBATH OCO3HAHHOE
MOBEJICHHE Ha OCHOBE TPAIUIIMOHHBIX OOIIEUEIOBEUYECKUX LIEHHOCTEH

OK 7. bpatp Ha ce0si OTBETCTBEHHOCTh 3a PAaOOTy UJIEHOB KOMaH[bl (MOJUYUHEHHBIX), pE3yJbTaT
BBITIOJTHEHUS 3a/1aHUH.

OK 8. CamocTosATenbHO ONpeAensiTh 3aJaud Npo(ecCHOHAIBLHOTO W JIMYHOCTHOTO pa3BUTHS,
3aHUMaTbCsA CaMOOOpPa30BaHUEM, OCO3HAHHO IJIAHUPOBATH MOBBIIICHUE KBATH(PUKALINY.

OK 9. OpueHTHpOBaTHCS B YCIOBUSAX YaCTOW CMEHBI TEXHOJIOTHUN B MPOPECCUOHAITBHON eATETbHOCTH

1.4 Kosin4ecTBO 4aCOB HA 0CBOEHHE NPOIPaMMBbI Y4eOHOM M CUUIIIHHbI:
O0beM 00pa3oBaTeNbHOM y4eOHOUM Harpy3ku oOyJarorierocst 396 4acoB, B TOM YHCIIE:

ayJMTOPHOM yueOHOM HArpy3Kku oOyuaromierocs 264 yaca;
CaMOCTOSITENILHOM paboThI 0OyJaromierocs 132 dacos.



2. CTPYKTYPA U COJAEP)KAHUE YYEBHOM JUCIHUILIMHBI

2.1 TemaTn4yecknii MiIaH yueOHOW TUCUUIIMHBI M BUAbI y4eOHO padoThI

KommuectBo yacos

% 9 ) ) 8
AynUTOpPHBIE 3aHATHSL. = S Z 3 E 3 E & S s
Coneprxkanue 00ydeHus 3 c§ g = = 2 = g3 58
Qg g < 53 g8 5 &
QE| &F° g © 38 = =}
& | & = = 2
o @)
Baenenue 5 2 - - 3
Pa3BuTHe nmoHsATHS O YnCie 12 4 6 - 2
KopHu, crenenn u orapudmer 42 11 17 - 14
[IpsiMbI€ ¥ TUIOCKOCTH B IPOCTPAHCTBE 39 12 14 - 13
KombunaTtopuka 18 5 7 - 6
KoopauHaTel 1 BEKTOPBI 24 7 9 - 8
OCHOBBI TPUTOHOMETPUHU o4 12 24 - 18
OyHKIMH U TpaduKu 26 7 11 - 8
MHoOrorpaHHiKU U KpyTJible Tena 52 17 19 - 16
Hauana MmaTemMaTn4eckoro ananmsa 39 10 16 - 13
WHTerpan u ero npuMeHeHue 27 7 11 - 9
DNIEMEHTHI TCOPHH BEPOSITHOCTEH H -
MaTeMaTHUYECKON CTaTUCTUKU 22 6 10 6
YpaBHEHNS 1 HEPABCHCTBA 36 8 12 - 16
Hroro 396 108 156 0 132




2.2 Cogepxanne y4eOHOM U CHUNINHBI

BBenenune

MaremMaTika B HayKe, TEXHHUKE, OJKOHOMHKE, HMH(POPMALMOHHBIX TEXHOJOTUAX U
MpaKTU4eCKON AesTenbHOCTU. Llenu W 3amaunM M3ydeHHs MaTeMaTUKU MPU OCBOCHHH INpodeccuil u
CIELUATIbHOCTEM.

AJITEBPA
Pazeumue nonamus o yucine
Lenble u panoHanabHble uncia. [eiictButensublie uncna. [lpubnusicentovle bluucienus.
Komnnexchovie uucaa.
Kopnu, cmenenu u nocapugpmot

Kopuu u crenenun. KopHu HaTypalbHOM cTeneHM M3 yucia U UX cBoicTBa. CTeneHu c
palMOHANIBHBIMM IOKA3aTeNsIMM, HMX CBOMCTBAa. CTeneHu ¢ JEHCTBUTEIbHBIMU I10Ka3aTEIsIMU.
Cesoticmea cmenenu ¢ 0elicmeumenbHblM noKazamenem.

Jlorapudm. Jlorapudm umciaa. OcHoBHOE jorapudMUUECKOe TOXKACCTBO. JlecaTudHble u
HaTypajibHbIe Jorapudmsl. [IpaBuia neiicTuii ¢ norapudmamu. [lepexoa kK HOBOMY OCHOBaHHIO.

IIpeoOpa3oBanne ajaredpanveckux BbIpa:keHuil. I[IpeoOpazoBanue palKMOHAIBHBIX,
MppaIMOHATILHBIX CTETIEHHBIX, TOKA3aTeIbHBIX U JIOTapU(MUIECKUX BBIPKECHUH.

Ilpakmuueckue 3anamus

Apudmernueckue AEMCTBUS HaJ YUCIIaMU, HAXOXKAEHUE NPUOIMIKEHHBIX 3HAUEHUN BEIMYUH
Y TIOTPEITHOCTEN BbIUMCICHHH (a0COMIOTHON U OTHOCUTEIHLHOW ), CPABHEHUE YMCIIOBBIX BBHIPAKEHUI.

Brruncnenue u cpaBHeHUE KOPHEN. BrInoaHeHne pacyeToB ¢ pajuKanaMHu.

Pemenue nppauroHanbHbIX ypaBHeHUN. HaxoxieHrne 3HaueHH CTeneHel ¢ paluoHalbHbIMU
nokazatessimu. CpaBHeHue creneneil. [Ipeodpa3zoBanus BeIpaXeHUM, CoIepKaIIUNX CTEeHH. Perenue
MOKA3aTeJIbHBIX YPABHEHUII.

Pemenne npukiiagHbeIxX 3a1a4.

Haxoxnenue 3HaueHuid norapudma mo MpOU3BOIBHOMY OcHOBaHuio. [lepexon oT omHOro
OCHOBaHUS K JApyroMy. Brerumcienne u cpaBHeHue Jsorapudmon. JlorapudmupoBanue u
MIOTEHUMPOBAHUE BBIPAKEHUM.

[TpuOnkeHHbIE BBIYMCIEHUS U PELICHUs TPUKIAIHBIX 3a/1au.

Pemenue norapupmMudeckux ypaBHEHHH.

OCHOBbBI TPUTOHOMETPUH
OcHoeHble nonamusn

Panuannas mepa yrina. BpamarensHoe nukeHue. CHHYC, KOCUHYC, TAHT€HC UM KOTaHIE€HC

qucia.
OcHosHble mpuzoHoMempuyecKue moxcoecmea

®opmynsl npuseacHus. Popmynsl cinoxeHus. opmyisl yaBoeHUss Popmynvl noJ106UHHO20
yena.

[TpeoOpa3oBaHus MPOCTEHIINX TPUTOHOMETPUIECKUX BBIPAKEHUN

[IpeoOpa3zoBanre CyMMBbl TPUTOHOMETPUUYECKUX (QYHKIHMHI B IPOM3BEIECHUE U POU3BEICHUS B
cymMMmy. Buipaosicenue mpuzonomempuieckux yHKyull uepes maHeenc no108UHHO20 apeymMenma.

Tpuzonomempuueckue ypagHeHus U HEPAGEHCMEA

[Tpocreiile TPUrOHOMETPUYECKUE ypaBHEHUs. [Ipocmetiwiue mpuconomempuuecKkue
Hepaeencmaa.

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

Ilpakmuueckue 3anamus

Pannannsiii MeTOZ U3MEPEHUS YITIOB BPALLICHUS U CBSA3b C IPaJyCHON MEPOM.

OCHOBHBIE ~ TPUTOHOMETPUYECKHE  TOXJIECTBA,  (POPMYJIbl  CIOXKEHHS,  YIBOEHUS,
npeoOpa3oBaHWE CYMMbI TPUTOHOMETpUYECKMX (YHKIMH B Mpou3BeACHUE, MpeoOpa3oBaHue
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MPOM3BECHUS TpUTOHOMETpUYeckux (yHkuuii B cymmy. [Ipocreiimne TpUroHOMETpHUECKHE
YpaBHEHHUS U HEPABEHCTBA.
OO6patHbie TpUroHOMEeTpUYecKue GyHKIIMHN: apKCUHYC, apKKOCUHYC, apKTaHT€HC.
DOyHKIUH, X CBOICTBA U IPaQUKH

®ynkuuu. O0nacTe onpeeeHus 1 MHOKECTBO 3Ha4eHH; rpaduk (yHKIMH, TOCTPOCHUE
rpaduKoB PYHKIMH, 3aJaHHBIX PA3TMYHBIMU CIIOCOOAMHU.

CeoiictrBa (pyHkumu. MOHOTOHHOCTb, YETHOCTb, HEUYETHOCTb, OIPAHUYCHHOCTD,
NEPUOUYHOCTb. [IpoMexyTKu Bo3pacTaHusi M yObIBaHUS, HauOOJbIIEe W HAaWMEHbIIEE 3HAYCHUS,
TOYKH JKcTpemyMa. ['paduueckas unTeprperauus. [Ipumepbl (QyHKIIMOHATBHBIX 3aBUCHUMOCTEH B
peanbHBIX MpoIeccax U ABICHUAX. ApupMeTHUECKUe onepaiy HaJ ) YHKIHSIMU.

Cnoxnas GpyHKIms (KoMno3unus). [lonsamue o Henpepvl8HOCIU YHKYUU.

Oopatusbie pynkuuu. Odracms onpedenienus u 0O1ACMb 3HAYEHUL 0OPAMHOU PYHKYUU.

I'pagux obpamnoil pynxyuu.

CrenenHnble, NoKa3aTeabHbIe, JJorapupmMuyeckne
U TPUTOHOMETpPHUUYecKHe (PYHKIHM.
Oopammnvle mpuzonomempuueckue QyHKyuu

Omnpenenenust QyHKUUN, MX CBOICTBA U IpadUKH.

[TpeoOpaszoBanus rpadukoB. [lapamienbHBIE TEPEHOC, CHUMMETPHS OTHOCHTEIBHO OCei
KOOpJMHAT ¥ CUMMETPHSI OTHOCUTENILHO Hauanaa KOOPAUHAT, CHMMETPUS OTHOCUTEIBHO MPSIMOHU Y = X,
pacTsLKEHUE U CKaTue BAOJb 0CeH KOOPAUHAT.

Ilpakmuueckue 3anamus

[Tpumepsl 3aBUCHUMOCTEN MEXIy IEPEMEHHBIMU B pEalbHBIX IPOLIECCAX U3 CMEXKHBIX
mucuumuH. Onpenenenue ¢ynkiuii. [loctpoenne u urenue rpadukoB ¢yHkiuil. MccnenoBanue
¢ynkuuu. CBOHCTBa JMHEHHOHN, KBagpaTUUHOW, KYCOYHO-TMHEHHONW M JPOOHO-IMHEHHON ()yHKIHMH.
HenpepriBable u nepuoanyeckue pynkuuu. CBoiicTBa M rpaduku CHHYCa, KOCHHYCA, TaHIeHCa U
koTanrenca. OOparHbie (yHKIME u ux rpadukn. OOpaTHBIE TPUTOHOMETPUUECKUE (YHKIIUU.
[Ipeobpa3zoBanus rpaduka pynkuuu. ['apmonnyeckue xonedanus. [Ipuknaaneie 3aaauu.

[Toka3zarenbHbIE, TOrapuPMHUECKUE, TPUTOHOMETPUIECKHE YPABHEHUS U HEPABEHCHEA.

HAYAJIA MATEMATHYECKOI'O AHAJIM3A

IMocnenoBareabHocTH. CIIOCOOBI 3a/1aHUS U CBOWCTBA YUCIIOBBIX MTOCIIEI0BATEIBHOCTEH.

Ilonamue o npedene nocreoosamenvnocmu. Cywecmeosanue npeoeia MOHOMOHHOU
ocpanuyennou  nocireoogamenviocmu. CyMMUpOBaHME  TOciefoBaTelbHOCTEH.  beckoHeuHo
yObIBaroIasi reOMeTpUYecKasi IpoOrpeccHs U ee CyMMa.

IIpousBoanasi. Ilonarue o mpou3BOJHOM (YHKIMM, €€ T€OMETPUUeCKUd U (pu3ndYecKuit
CMBICII. YpaBHEHHE KacaTelbHOM K Tpapuky QyHkuuu. IIpousBogHBIE CyMMBbI, Ppa3HOCTH,
MIpOM3BEACHUs, 4YacTHble. [IpoM3BOJIHBIE OCHOBHBIX 3JeMeHTapHbIX (¢QyHKUuN. [Ipumenenue
MPOU3BOHOM K HCCIENIOBaHUI0O (YHKIMA M MOCTpOEHHIO TIpadukoB. [Ipouszsodnvie obpamuou
dynKyuu u Komnozuyuu GyHKYuu.

IIpumepsl UCHONB30BaHUA IPOM3BOJHOM I HAXOXXIAEHUsS HAWIIY4dlIero pELICHHUS B
MPUKJIaIHBIX 3a7a4ax. Bropas npou3BoaHas, ee reoMeTpuiecKuil U GU3NUECKUid CMBICI.

HaxosxneHue ckopocTy Juts Ipolecca, 3alaHHoro (opMysioi 1 rpadukoMm.

IlepBooOpa3nass u uHTerpaJj. IlpuMeHeHne ompeneeHHOrO MHTerpana sl HaXOXIACHUS
IIoIMAA KpuBoJMuHEHHON Tpameuuu. ®Popmyna Herorona—IJleiionuna. [Ipumepsl npuMeHeHHs
MHTerpana B (pU3MKe U T€OMETPHH.

Ilpakmuueckue 3anamusn

YucnoBast  MOCNEAOBATEIbHOCTh,  CIIOCOOBI €€  3aJaHus, BbIUHUCICHHS  YICHOB
nocienoBarenbHocTH. [lpenen mocnenoBaTenbHOCTH. beckoHeyHO yObIBamomias reoMeTphuecKas
IIPOTpECCUs.

IIpousBogHas: MEXaHUYECKUN U TEOMETPUYECKUM CMBICI IIPOU3BOJIHOM.
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VYpaBHeHHne KacartenbHOHW B o0Omiem Buue. [IpaBwia u ¢opmynsl nuddepeHmpoBaHus,
TabIUIIa MPOU3BOIHBIX 3JIeMEHTapHBIX (yHKUUH. VccienoBanue pyHKINHM ¢ TOMOIIBIO TPOU3BOIHOM.
Haxoxaenne Hau6ob111ero, HANMEHbBILIET0 3HAYCHHS U SKCTPEMalIbHBIX 3HAYeHUH (DYHKIUU.

Wuterpan u nepBooOpaznas. Teopema Hprorona—Jleiitonuna. Ilpumenenue wHTErpana K
BBIUHCIICHUIO (PU3NYECKUX BEITUYMH U TUIOIIACH.

YPABHEHUSA U HEPABEHCTBA

YpaBHeHus: 1 cucTeMbl ypaBHeHuUii. PairionansHble, UppalloHaibHbIEe, MOKa3aTeIbHbIE U
TPUTOHOMETPUYECKNE YPABHEHUS U CUCTEMBI.

PaBHOCHJIBHOCTH ypaBHEHHI, HEPABEHCTB, CUCTEM.

OcHoBHBIE TpUEMBbl HUX pemeHus (pa3lioKeHHe Ha MHOXKUTEIH, BBEICHHE HOBBIX
HEHM3BECTHBIX, MMOICTAHOBKA, TPaQUUECKUIl METON).

HepaBencrBa. PannoHanbHble, HppallMOHAIbHbIE, TTOKA3ATEIbHBIE U MPUSOHOMEMPUYECKUE
HepaBeHCTBAa. OCHOBHBIE IPUEMBI UX PELLEHUS.

HUcnonb3oBanue cBoiicTB M rpapukoB (QYHKIUIA 0[P pelleHWM YPaBHEHUH M
HepaBeHCTB. Meto uHTepBasioB. M300paskeHre Ha KOOPAMHATHOM MJIOCKOCTH MHOKECTBA PEIICHUI
YpaBHEHUH U HEPABEHCTB C ABYMs IIEPEMEHHBIMHU U UX CUCTEM.

Ilpuknaonsie 3a0auu

[IpuMeHeHre MaTeMaTUYeCKUX METOOB JJIsl PEIICHMS COAEPKATENbHbIX 3a7a4 U3 pPa3IMUHbIX
o0JacTeil HayKH U TIPAKTHKH.

WNuTtepnperanus pe3yaprara, yueT peajlbHbIX OrpaHUYEeHUI.

Ilpakmuueckue 3anamus

Kopuu ypaBHenuii. PaBHocunsHocTh ypaBHeHui. [IpeobpazoBanue ypaBHEHHI.

OcHoBHbIE IPUEMBI pElLIEHUs YpaBHEHUN. Pellenne cucreM ypaBHEHUH.

Hcnonk3oBaHue CBOMCTB U IpaduKoB (PYHKUUN AJIsl pelICHUs] YpaBHEHHUI U HEPaBEHCTB.

KOMBUHATOPUKA, CTATUCTUKA U TEOPUSI BEPOSITHOCTEM
dnemenmovl KOMOUHAMOPUKU

OcHoBHBIE TMOHATUS KOMOWHATOPUKH. 3ajaud Ha TMOJACYET 4YHCIa pa3MeIleHUH,
MepeCcTaHOBOK, coueTanui. Pemenune 3amay Ha nepedop Bapuantos. @opmyna bunoma HeroToHa.

CaoiicTBa OMHOMHHAIBHBIX K03 duunentoB. Tpeyronsuuk [lackans.

dnemenmul meopuu eeposmuocmeil

CoObITHE, BEpOSITHOCTh COOBITHS, CIOXKEHHE M YMHOXEHHE BepossTHOCTeU. [lowamue o
Hezagucumocmu coovimuii. /[uckpemnas ciyuaninas 6eIuduna, 3aKoH ee pacnpeoeietusl.

Yucnosvle xapakmepucmuky OUCKPemHOU CIy4auHol eaudunsl. Ilonamue o 3akone 601buUx
uucer.

dnemenmol mamemamuiecKoil CmamucmuKuy

[IpencraBienne JaHHBIX (TaOJMMIBI, AMArpaMMbl, T'padUKu), ceHepanbHas COB0KYNHOCHb,
8vib00OpKa, cpednee apugmemuueckoe, Mmeoduana. Ilonamue o 3a0auax mamemamuyeckou
CMamucmuxuy.

Pewenue npaxmuueckux 3a0au ¢ npumenenuem 6eposmHoCmMHubIX MeEMo0oo0s.

Ilpakmuueckue 3anamus

Hctopusi pa3Butus KOMOWHATOPUKH, TEOPUU BEPOATHOCTEM M CTATUCTUKU M MX pOJIb B
pa3NuYHBIX cdepax UenoBeuecKoil ku3HenesTenbHocTH. IIpaBuna komOuHaTopuku. Pemenue
KOMOMHATOPHBIX 33/1a4. PazMenienusi, couetanus U nepecraHoBku. bunom HpioToHa U TpeyroabHUK
[Tackans. [Ipuknagaelie 3a1a4un.

Kitaccnueckoe omnpeneneHue BEpPOATHOCTH, CBOMCTBA BEPOSITHOCTEW, TEOpEMa O CYMMeE
BEepoATHOCTEW. Bpruncnenne BepostHocTed. Ilpukinagnsie 3amaun. [lpencraBineHue YHMCIOBBIX
naHHbIX. [IpukianHbie 3a1a4u.

I'EOMETPUA
Ilpamvie u nnockocmu é npocmpancmee
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B3anmHoe pacnosioxkeHue IByX MOpsIMBIX B MpocTpaHcTBe. [lapamienbHOCTh OpsiMON H
mockocTy. [lapamiensHOCTh m1ockocTel. [leprneHuKynsIpHOCTb NPSMOM U INIOCKOCTH.

[leprieHAMKYISp U HAKJIOHHAS. YTOJI MEXIY MPSAMOUN U TUIOCKOCThIO. JIByrpaHHBIi yroJi.

Yrois Mexay MI0CKOCTAMU. [IeprenauKyIIpHOCTD ABYX IIJIOCKOCTEM.

['eomeTpuyeckue mnpeoOpa3oBaHusl MPOCTPAHCTBA: MapaliebHBIA MEPEHOC, CUMMETPHS
OTHOCHUTEIIBHO IUIOCKOCTH.

[TapannensHoe mpoekTHpoBaHue. [lnowads opmozonanvHol npoexyuu. VI3oOpaxeHue
MIPOCTPAHCTBEHHBIX (PUTYD.

MHororpaHHMKH

Bepmunsbl, peOpa, rpaHu MHOTOTpaHHUKA. Paseepmra. Mmuocoepannvie yenvl. Bwinykivie
MHo2oepanHuku. Teopema Duinepa.

[Ipusma. [Ipsimast u naknonnas npusma. [pasunbnas npusma. [apamnenenunes. Kyo.

[Tupamupa. [TpaBunbHas nupamuaa. YcedeHHas nupamuaa. Terpasap.

CummeTpun B KyOe, B mapajuiesienuIiesie, B MpU3Me U MUpaMuie.

Ceuenus xKy0a, IpU3Mbl U TUPAMUJIBL.

[IpencraBieHyre o MpaBUWIbHBIX MHOTOTPaHHUKAX (TeTpa’ape, KyOe, OKTasape, 1oeKa3ape U
HUKOCAdIPE).

TeJia 1 IOBEPXHOCTH BpallleHUA

[umuaap u koHyC. YcedeHHbI koHyc. OcHOBaHME, BBICOTa, OOKOBas IOBEPXHOCTH,
oOpasytomiasi, pazBeptka. OceBble CEYCHHS U CEUCHHS, TTapaIIeTbHBIE OCHOBAHUIO.

[ap u chepa, ux ceuenus. KacarenpHas miockocTs k cdepe.

HN3mepenus B reomeTpun

O6bem u ero uzmepenue. MuaterpansHas popmyna oobema.

dopmyiel 00beMa KyOa, IPSIMOYTOJIBHOTO Mapajuieenune1a, IPU3Mbl, IHIHHIIPA.

®opmynbel 00beMa MUpaMUIbl U KOHyca. DopMysbl IO MOBEPXHOCTEH HWIMHIApPA U
KoHyca. @opMyIbl oObeMa mapa ¥ Iiomaan chepsl.

[Tono6ue Ten. OTHOILIEHUS MIOMIAJEH MOBEPXHOCTEN U 00BEMOB MOAOOHBIX TET.

Koopaunatsl 1 BeKTOpBI

[IpsimoyronbHasi (IekapToBa) cHCTeMa KOOpPAMHAT B IpocTpaHcTBe. Dopmyna paccTosiHUS
MEXy IBYMsl TOUKaMU. Y paBHEHUs chepsl, niockocmu u npsamotl.

Bektopsl. Monyns BekTopa. PaBeHCTBO BeKTOpOB. ClIOXKEHHE BEKTOPOB. YMHOMKEHUE
BEKTOpa Ha 4ucio. Pa3nokeHne BeKTOpa II0 HANPABICHHUSAM. YTOJI MEXKAy ABYMS BEKTOpPaMH.
IIpoekuust BexkTopa Ha ock. KoopanHaTel BekTopa. CKalsspHOE IPOU3BEAECHNUE BEKTOPOB.

Hcnonp30BaHWe KOOpJIMHAT M BEKTOPOB IpPU PEHICHHH MaTeMaTUYeCKUX M IPUKIATHBIX
3az1ad.

Ilpakmuueckue 3anamus

[Ipu3Hakyu B3aMMHOIO pACIOJIOKEHUS MPAMBIX. YTOold MexAy MNpsAMbIMHA. B3anmnoe
PacrojOKEeHUE NPSMBIX U IUIOCKOCTEH. lleprnenaukynsp ¥ HakJIOHHAs K IJIOCKOCTH. YTOJI MEXKIY
MIPSIMOM M TNIOCKOCTBIO. TeopemMbl 0 B3aMMHOM PAaCIIOJIOKEHNUHN ITPSIMOM U TUNIOCKOCTH.

Teopema o Tpex nepneHAuKyIsIpax.

IIpu3Haky ¥ CBOMCTBA NApAJUIEIbHBIX U EPIEHANKYJISPHBIX INIOCKOCTEH.

PaccTossHMEe OT TOYKM [O IUIOCKOCTH, OT MPSAMOM 1O IUIOCKOCTH, PAacCTOSHHE MEXKIY
IUIOCKOCTSIMU, MEXIY CKpEIIMBAIOIIUMUCA TMPSAMBIMU, MEXIY TIPOU3BOJIBHBIMU (QUTypaMHU B
IIPOCTPAHCTBE.

[TapanmnensHOE MPOEKTUPOBAHME U €ro CBOMCTBA. leopema o naowjaou opmo2oHANbHOU
npoeKyuy MHO20y201bHuKa. B3aMHOE pacoiosKeHHe MPOCTPAaHCTBEHHBIX (UTyYD.

Paznuynble  BuUAbl  MHOrorpaHHukoB. UWx  u3oOpaxenus. CeueHus, pa3BepTKU
MHoOrorpaHHukoB. [lnomanp noBepxHocTH. Buasl cummerpuil B mpocTtpaHcTBe. CHUMMETpUS Ten
BpallleHHs 1 MHOTOTpaHHUKOB. Beruncnenue miomazaei 1 00beMoB.

Bexropsl. JlelicTBus ¢ BekTopaMmu. JlekapToBa cucTeMa KOOPAWHAT B IPOCTPAHCTBE.
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VYpaBHEHHE OKPYXKHOCTH, Chepshl, IUIOCKOCTH. PaccrosHue Mexay Toukamu. JleiicTBus c
BEKTOpaMHU, 33JlaHHBIMU KoopjauHaTtaMu. CKansipHOE POU3BEJeHUE BEKTOPOB. BekTopHOoe ypaBHEHUE
MpsIMOM U TUIOCKOCTH. Vcrosib30BaHnEe BEKTOPOB MPHU JOKA3aTEIbCTBE TEOPEM CTEPEOMETPHH.

I[JISI BHCAYAUTOPHBIX 3aHSATUHI CTyACHTaM Hapsaay ¢ pCIICHHUCM 3ada4d W BbIIOJHCHHA
MPAKTUYECKUX 3aJaHUIl MOXHO MPEAJOKUTh TEMbl HCCIIEIOBATENbCKUX U pedepaTUBHBIX padoT, B
KOTOPBIX BMECTO cepnﬁ OTACIBHBIX MCJIKHX 3a1a4 U pra)KHeHI/If/'I npeaiararoTCsa CrOXKCTHBIC 3aJaHusd,
TpeOyronye JUIUTEeIbHOM paboThl B paMKaxX OJHON MaTeMaTUYECKON CUTyaIlMi. DTU TEMbI MOTYT OBITh
KaKk HWHAWBUAYAJIbHBIMU 3aJaHHUAMH, TaK W TPYHOIOBBIMU JII COBMCCTHOI'O  BbIIIOJIHCHHA
UCCIIeIOBaHMUSI.

IIpumepHblie TeMbl pedepaToB (A0KI10B), HCCIEA0BATEIBLCKUX IPOEKTOB

— HenpepsiBHble 1pobu.

—  IIpuMeHeHHEe CI0KHBIX IPOLEHTOB B dKOHOMMUYECKUX PacyeTax.
— [lapannenbHOoe NPOEKTUPOBAHUE.

— CpenHue 3Ha4EHUSI U UX IPUMEHEHHUE B CTATUCTHKE.

— BexTopHOE 3aaHne MPAMBIX U IJIOCKOCTEW B IIPOCTPAHCTBE.
—  CnoxeHue rapMOHUYECKUX KOJIeOaHUH.

— I'paduueckoe penienre ypaBHEHUI U HEPABEHCTB.

—  IIpaBunpHBIE U MOIYNIPABWIBHBIE MHOTOIPAHHUKH.

— KoHnueckue ceuyeHns U UX IPUMEHEHUE B TEXHUKE.

— Tlonsarue nuddepenmana u ero NpUIIOKEHUsL.

—  Cxembl IOBTOPHBIX UCIIBITaHUN bepHymn.

— HccnenoBanne ypaBHEHUH U HEPABEHCTB C TapaMETPOM

2.3 XapaKTepHCTmca OCHOBHBIX BU10B y‘leﬁHOﬁ AECATECIBHOCTH CTYACHTOB

XapakTepHCTHKA OCHOBHBIX BH/IOB [eITeJIbHOCTH CTYJeHTOB (HAa YPOBHe y4eOHbIX

Coaep:xanue 00y4eHus . .
aep y JeiicTBHIl)

BBe}JeHl/Ie O3HaKOMJICHHE C POJIbKO MAaTEMATUKU B HAYKE, TCXHUKE, SIKOHOMHUKE, I/IH(l)OpMaLII/IOHHLIX
TEXHOJIOTUAX U HpaKTH‘IeCKOﬁ JACATEIBbHOCTH.

O3HaKOMJICHHE C HCIIAMU U 3aa4aMi U3yYCHUS MATEMATUKU IIPHU OCBOCHUU HpO(l)CCCI/Iﬁ
W CHCIHAIBHOCTEH

AJIT'EBPA

PazBuTHe noHsTHA 0 YKCTE Brimonnenue apudmMeTndecknx ASHCTBUI HaJl YUCIaMH, COYeTast yCTHBIE U
MHCbMEHHBIE IPHEMBL.

Haxoxnerne npuOImKeHHBIX 3HaYeHUH BEJIMYNH U IOTPEIIHOCTEH BHIUNCICHUH
(abCcONIOTHOM M OTHOCUTETIHFHON); CPaBHEHHE YHCIIOBBIX BRIPAKEHUH.
Haxoxnerne ommo6ok B mpeoOpa30BaHUSIX M BEIUUCIEHUSIX (OTHOCHTCS KO BCEM
IMYHKTaM IIPOrpaMMBbl)

KopHu, crenenu, sorapupmel | O3HaAKOMIIEHHE C TIOHATHEM KOPHS N-if CTeNeHHU, CBOMCTBAaMU paiuKajoB U NPaBHIaMH
CPAaBHEHMSI KOPHEM.

DopMynupOBaHUE ONPEAETICHUS KOPHS U CBOWCTB KOpHEH. BolurcneHue u cpaBHeHMe
KOpHEM, BEIOJHEHNE IPUKUIKU 3HAUEHHS KOPHSI.

[IpeoOpa3oBaHue YNCIOBHIX U OYKBEHHBIX BBIPAKCHHM, COACPIKAIINX PATUKAIEL.
BrimonHeHNe pacyeToB 1mo GpopMyiaMm, CoAepKaIluM PaJuKaibl, OCYIISCTBIISS
HEO0XOIUMBIC TIOICTAHOBKH U IIPEOOPA30BAHHS.

Omnpenenenne paBHOCUILHOCTH BRIPAKCHH C paguKagamMu. Pemenne nppannoHaIbHbIX
YpaBHEHUH.

O3HaKOMJICHHE C TTOHATHEM CTEIEHHU C JEHCTBUTENBHEIM ITOKA3aTEIEM.

Haxoxxaenne 3HaYeHUI CTETIEHH, HCTIONB3YsI MPU HEOOXOAMMOCTH HHCTPYMEHTAIbHBIE
CpencTBa.

3anuchIBaHNe KOPHS N-i CTENIEHW B BUJIE CTETICHU C APOOHBIM TOKa3aTelleM U Ha00O0POT.
dopMynupoBaHUe CBOMCTB cTeneHeil. Berancnenue creneneil ¢ pauuoHaabHbIM
10Ka3aTesieM, BHIIOJHEHUE IPUKUIKY 3HAYEHHsI CTENIEHU, CPAaBHEHUE CTETEeHEH.
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[IpeoOpa3oBaHue YUCIOBBIX U OYKBEHHBIX BHIPAKEHHUH, COJIEPIKAIIMX CTEIICHH,
IIpUMeHss cBolicTBa. PelieHne noka3arenbHbIX YpaBHEHUI.

O3HakoMJIEHHE C TPUMEHEHUEM KOpHEH U CTeIeHel IPU BEIYUCICHUH CPETHUX,
JETICHUH OTPE3Ka B «30JI0TOM CEUeHHUN». PerreHne NpuKIa HbIX 33139 Ha CIOKHbIC
MIPOLIEHTEHI

IIpeoOpa3oBanue
ajiredpan4ecKux BbIpakeHU

Brmoaenne npeodpa3oBaHuii BEIpaXCHUH, IPUMEHEHHE (HOPMYIL, CBI3aHHBIX CO
CBOWCTBaMH CTETICHEH 1 orapudMoB.

Omnpenenenne 00IaCTH JOMYCTHMBIX 3HAYEHUH JTOTapH(PMIIECKOTO BEIPAKCHHUS.
Pemenne norapupmMuuecknx ypaBHCHUH

OCHOBBI TPUTOHOMETPUH

OcCHOBHBIE NOHATHS

W3yyeHne paguaHHOTO METO/Ia H3MEPEHHUS YIIIOB BPAICHNS B X CBA3H C IPayCHOMN
Mepoii. 300paxkeHne yIioB BpallleHNs] HA OKPY>KHOCTH, COOTHECEHHE BEIMUUHBI yTJIa C
€ro PacIoJIOKEHUEM.

dopmynupoBaHue ONpeaeIeHUH TPUTOHOMETPHYECKUX (DYHKIUH AL yTIIOB IOBOPOTA U
OCTPBIX YIJIOB IPSIMOYTOJIFHOTO TPEYTOJIbHUKA U 00BSICHEHHE X B3aUMOCBSI3H

OcHoOBHBIE [IpumMeHeHre OCHOBHBIX TPUTOHOMETPUYECKHUX TOXK/IECTB JIJIsl BBIYUCIICHHUS 3HAYSHU I
TPUTOHOMETpHYeCKHe TPUTOHOMETPUUYECKHUX (DYHKIUH MO OHOW M3 HUX
TOKIECTBA
IIpeoGpa3oBanus W3yyeHne ocHOBHBIX ()OPMYJT TPHTOHOMETPUU: (DOPMYIIBI CIIOIKEHUS, YIBOCHHS,
npocTelux peoOpa3oBaHMsi CYMMbI TPUTOHOMETPUUECKHUX (DYHKIUHA B IIPOU3BENICHUE U
TPUTOHOMETPUYECKUX MIPOM3BEICHUS B CYMMY W IIPIMEHEHHUE NPU BEIYUCIICHUH 3HAYCHUS
BBIpPaKeH Uit TPUTOHOMETPHUYECKOTO BBIPAYKEHUS U YIPOILICHUS €T0.
O3HaKOMIICHHE CO CBOMCTBAMY CHMMETPHH TOYEK Ha CIMHUYHON OKPYKHOCTHU U
NpUMEHEHHE WX JUIs BEIBOJA (DOPMYII IPHBEICHUS
IpocTeiimme Pemenre no opmynaM 1 TPUTOHOMETPUIECKOMY KPYTY MPOCTEHIIINX
TPUrOHOMETPUYECKHE TPUTOHOMETPHUUYECKHUX YPaBHEHHH.

YPaBHEHHS U HEPAGEHCMEA

[TpumeHeHne 00X METOIOB PElICHNsI YpaBHEHUIT (IIpUBEACHHE K INHEHHOMY,
KBaJpaTHOMY, METOJ PA3JI0KEHHUS HAa MHOXKUTEIIH, 3aMEHBI IEPEMEHHON) NIPH peLIeHUN
TPUTOHOMETPUUECKUX YPABHEHUM.

YMeHue 0TMeqaTh Ha Kpyre peleHus NpOCTEUINX TPUTOHOMETPUUECKUX HEPABEHCTB

APKCHHYC, apDKKOCHHYC,
apPKTaHI'eHC YUCIA

O3HaKOMJICHHUE C MOHSATHEM 00paTHBIX TPUTOHOMETPUYECKUX (YHKIIMH.

H3yuenue onpeseseHU apKCHHyca, apKKOCHHYCa, apKTaHI'€HCa YKCIa,
(bopMynHpoBaHHE UX, U300paKeHNE HA €AMHUYHON OKPYKHOCTH, TPUMEHEHHE TIPH
peLICHHU ypaBHEHUH

®YHKIIAH, X CBOMCTBA U TPA®UKH

DOyHKIMHU.
IlonsiTHE 0 HeNPEePHIBHOCTH
pynkuun

O3HaKOMJICHHE C TIOHATHEM TIEPEMEHHOHN, MPUMEPaMH 3aBUCHMOCTEH MEX Ty
TIepeMEHHBIMH.

O3HaKOMJICHHUE C TTOHATHEM rpadyKa, ONpeiesIeHHe TIPUHAIEKHOCTH TOUKH IpaduKy
¢ynkun. Onpenenenue 1o Gopmysre MpocTeie 3aBUCHMOCTH, BUa ee rpaduka.
Bripaskenue o ¢opmysie 0JHOI NepeMeHHOi Yepe3 apyrue.

OsHakoMIIeHHE ¢ ompeiesieHneM (QyHKIuH, GOPMYIHUPOBaHKE €TO.

Haxoxnenue o0acTu onpeaesieHus 1 001acTi 3Ha4yeHn il QyHKIUH

CaoiicTBa pyHKIMMH.
I'padpnueckas
unTepnperanus. [Ipumepsi
(GpyHKIMOHATBHBIX
3aBHCHMOCTEN B peajibHbIX
npoueccax u siBJeHUsIX

O3HakoMJICHHE C TpUMepaMH (PYHKIIMOHAIBHBIX 3aBUCUMOCTEH B PealIbHBIX Tpolieccax
U3 CMEXHBIX JIUCLUIUIUH.

O3HaKOMJICHHE C JIOKA3aTeNbHBIMU PACCYXIEHUSIMH HEKOTOPBIX CBOHCTB JTHMHEHHON U
KBaJ[PATHYHOU (PYHKIUH, TPOBEACHUE UCCIICAOBAHUS THHEHHON, KYCOUYHO-TMHEHHOM,
JIpOOHO-JTMHEHHON 1 KBaApaTUUHOM (yHKLMIL, TocTpoeHue ux rpapukos. [loctpoenue
1 uTeHne TpadukoB QyHKuui. MccnenoBanue (yHKIHUM.

CocraBnenne BUioB (PyHKIMH MO TAHHOMY YCIIOBHIO, PEIICHHE 3a/1ad Ha 3KCTPEMYM.
BrmoxaeHne nmpeodpa3oBanuii rpaduka GyHKINH

OoOpartHble pyHKINH

Wzyuenune nonamusa obpamuoii pynkyuu, onpeseseHue BUia U nocmpoenue epaguxa
o0bpamHou QyHKYUU, HAX0NCOeHUe ee 0bacmu onpedeieHust u 00IACU 3HAYEeHUlL.
[Mpumenenne cBoWcTB hyHKIMH NPU UCCIIEIOBAHUN YPAaBHEHHUI M PELICHUH 33124 Ha
9KCTPEMYM.

O3HAaKOMJICHHUE C TOHSATHEM CJI0KHOW QYHKIIMU

CreneHHble, NOKa3aTelbHbIe,
JorapupmMuyeckue u
TPUIOHOMETPUYECKUE
pyHkuun.

Oo6paTHble
TPUIOHOMETPUYECKHUE

Brruncrnenue 3Ha4eHNN QYHKIUI 110 3HAYCHHUIO apTyMEHTA.

OmnpeneneHue MoJI0KEHNU TOUKU Ha TpadUKe M0 ee KOOpAUHATAM U Ha000POT.
Hcnonp3oBanue cBOMCTB (DyHKIWH ISl CpaBHEHUS 3HAYCHUH CTETIEHEeH 1 Torapru(mMoB.
[Toctpoenne rpaIKOB CTETIEHHBIX U JIOTapU(PMUIECKUX (HYHKITHH.

Pemenne moka3aTenbHBIX U JIOTapU(DMUYIECKUX YPAaBHEHUH M HEPABEHCTB 110 N3BECTHBIM
aIropuTMam.
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pyHkuun

O3HaKOMJICHHUE C TIOHATHEM HENPEPHIBHOMN Nepuoaudeckoi GyHKIMH, popMynupoBanue
CBOMCTB CHHYCa U KOCHHYCA, IOCTPOCHHUE UX I'PaHKOB.

O3HaKOMJICHHUE C TIOHATHEM rapMOHHYECKHUX KOJIeOaHUH U IPUMEpaMH TapMOHUYECKUX
KOJIeOaHUH IS OTIMCAHUS TIPOIECCOB B (PH3HKE U APYTHX 00JIACTAX 3HAHUS.
O3HaKOMJICHHE C TTIOHATHEM Pa3pbIBHOM IeproAnIecKoil GpyHKIwH, GOopMyIupoBaHHe
CBOMCTB TaHT€HCA M KOTAHTCHCA, IOCTPOCHNE UX TpaduKoB.

[Ipumenerne CBONCTB (pyHKIMIA A1 CPAaBHEHHS 3HAYCHUI TPUTOHOMETPHYECKIX
(yHKUWH, peIIeHHs] TPUTOHOMETPUIECKUX YPaBHCHHH.

Tlocmpoenue epaghuxoe obpammubix mpueoHoMempuyeckux QYHKYul u onpeoeneHue no
epaguxam ux ceolicma.

Brinosinenue npeobpa3oBanus rpad)uKoB

HAYAJIA MATEMATHYECKOI'O AHAJIN3A

IlocaenoBaTebHOCTH

O3HaKOMJICHUE C TIOHATHEM YUCIIOBOW TOCIIEI0BATEILHOCTH, CIIOCO0aMH ee 3a1aHus,
BBIYHCIICHUSIMH €€ YICHOB.

Osnaxomienue ¢ noHAmuem npedeia nocaed08amenrbHOCu.

O3HaKOMJICHUE C BBIYUCICHUEM CYMMBI OECKOHEYHOTO YMCIIOBOTO Psijia Ha IpUMeEpe
BBIYHCIICHUSI CyMMBI OECKOHEYHO yOBIBAIOILEH T€OMETPUUECKOM MTPOrPECCHH.
Pemenne 3amau Ha nmpuMeHeHME GOPMYIIBI CYMMBI OeCKOHEYHO yOBIBaIOMIeH
TeOMETPHUICCKOH NIPOTrPEeCcCHH

IIpousBoaHas u ee
npUMeHeHHe

O3HaKOMJICHHE C TIOHATHEM ITPON3BOTHOM.

Wzydenue u GopMynHpOBaHUE €€ MEXaHMIECKOTO F TEOMETPHYECKOTO CMBICIIA,
M3y4YeHHE aIrOpUTMa BEIYHCICHUS IIPOU3BOIHON Ha IPUMEpe BBIYHCICHNS] MTHOBEHHON
CKOpOCTH H yTIIOBOTO K03 (DHUINEeHTa KacaTeIbHOM.

CocraBieHue ypaBHEHUS KacaTeIbHOM B 00IIeM BU/IE.

YcBoenue npaBui qudGepeHIMPOBaHUS, TAOTUIIBI MPOU3BOIHBIX 3JICMEHTAPHBIX
GbyHKIMHA, TpuMeHeHue i AuddepeHnIupoBanus GYHKIHHA, COCTaBICHNS YpaBHEHUSI
KacaTeJIbHOU.

N3ydeHue TeopeM O CBS3H CBOWCTB (DYHKIIUH U POU3BOIHOMN, HOPMYITHPOBKA HX.
[IpoBeneHue ¢ MOMOIIBLIO MPOU3BOIHOM HCCIeI0BaHUS (DYHKIMH, 3aJaHHON (OopMyIIOii.
YcTaHOBIIEHHE CBSA3H CBOUCTB (DYHKITUH U IIPOU3BOIHOM M0 MX rpadyuKam.
[IpuMeHeHne TPOU3BOIHOM [T PENICHUS 33124 Ha HAXOXKICHUE HANOOIIBIIIETO,
HAMMEHBIIIETO 3HAUCHUS M Ha HaX0XKICHUE IKCTpEMyMa

IlepBooOpa3Hasi U HHTErpas

O3HaKOMJICHHUE C TIOHATHEM MHTETpalla ¥ IIepBOOOPa3HOI.

W3ydenue mpaBuia BEIYUCICHU ITepBO0Opa3Hoi U TeopeMbl HetoToHa— JleiOnMIa.
Pemenve 3aau Ha cBA3b NEPBOOOPA3HOM 1 €€ TIPOU3BOJHOM, BBIYNCICHNE
TIePBOOOPA3HOM AT TaHHOH (PYHKITUH.

Pemrenue 3a1a4 Ha IpUMEHEHNE UHTErpaia JJIsl BRIYUCICHUS (PU3NUECKUX BEJIIMYHH U
TUIOIIAAEH

YPABHEHNUSA 1 HEPABEHCTBA

YpaBHeHus M cUCTEMBI
YpPaBHeHHUil
HepaBeHcTBa M cucTeMBbI
HEPaBEeHCTB € IBYMS
nepeMeHHbIMHU

O3HaKOMJICHHE C TPOCTEHIIMMH CBEJICHUSMHU O KOPHAX anreOpandecKux ypaBHEHUH,
HOHATHSIMHU UCCIIEIOBAaHUS YPAaBHEHUH U CUCTEM YpaBHEHHH.

M3yuyenue Teopun paBHOCUIBHOCTH YPaBHEHUM U e puMeHeHus. [loBropenue 3anucu
pelIeHus CTaHIapTHBIX YPaBHEHUH, IPHEMOB NPeoOpa3oBaHus YpaBHEHUH Ui
CBEJICHUS K CTaHIApPTHOMY YPaBHEHHIO.

Pemenne panuoHanbHbIX, HPPALUOHANBHBIX, TOKA3aTEIbHBIX U TPUTOHOMETPHYECKHIX
YPaBHEHUI U CUCTEM.

Hcnonp3oBaHue cBO¥CTB U rpadukoB QyHKIUIA TS peleHns ypaBHeHu. [loBropenue
OCHOBHBIX IIPUEMOB PEIICHUS] CHCTEM.

Pemenne ypaBHEHUH ¢ MPUMEHEHHEM BCEX NPHEMOB (pa3lIokKEHHUsI Ha MHOXKUTEIIH,
BBEJ/ICHHSI HOBBIX HEU3BECTHBIX, II0/ICTAHOBKH, rPpahueCcKOro MeTo/1a).

Pemenne cucteM ypaBHEHHH C TPUMEHEHHUEM Pa3IMYHBIX CIIOCOOOB.

O3HakoMJIeHHE ¢ OOIIIMMHU BOIIPOCAMH PELICHUS HEPABEHCTB M HCIIOIh30BaHUE CBOIICTB
1 TpaduKoB GYHKINH NIPH PEIICHUN HEPABEHCTB.

Pemrenne HepaBeHCTB M CCTEM HEPABEHCTB C MPUMEHEHHEM Pa3INYHBIX CIIOCOOOB.
[IpuMeHeHne MaTeMaTHYECKIX METOIOB JUIS PELICHHS COICPKATEIbHBIX 3a/1a4 U3
pa3IMYHBIX 00JIacTel HAYKH U MPakTUKU. HTepnpeTnpoBanue pe3ysbTaToB C y4ETOM
peallbHBIX OrPAaHUYEHUI

JIEMEHTBHI KOMBUHATOPUKHA, TEOPUU BEPOSITHOCTEN U CTATUCTHKH

OcCHOBHBIE NOHATHS
KOMOMHATOPHKH

I/I3y‘IGHI/Ie IpaBujia KOM6I/IHaT0pI/IKI/I U MIPUMEHCHUC IIPHU PCIICHUN KOM6I/IHaTOpHLIX
3ajgay.
Pemenne KOM6I/IHaTOpHBIX 3aga4 METOOOM nepe60pa U 110 MPpaBUJIy YMHOXKCHMUS.
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O3HaKOMJICHHUE C TMOHATHSIMU KOMOMHATOPHUKHU: pa3MELIEHUsIMU, COYCTAaHUSIMH,
repecTaHoOBKaMHy M (POpMYJIaMH JUTS UX BBIYUCIICHUSI.

OObsicHeHHE U IPUMEHEHHE (OPMYJI JUIsl BBIYUCIICHUS pa3MeleH i, TepeCTaHOBOK 1
COUYETaHU NPU pEIICHNUH 3a1ad.

Oznakomienne ¢ omaoMoM HproToHa U TpeyrompaukoM [Tackais.

Pemenre mpakTHUECKUX 33724 € MCIOIB30BAHUEM IOHITHH 1 PAaBUJI KOMOMHATOPUKH

DJieMeHTbI TeOpUH
BEpPOsITHOCTE

W3y4yeHne KIaccCHIeCcKOTo ONPENETICHHUS BEPOSITHOCTH, CBOMCTB BEPOSTHOCTH, TEOPEMEI
0 CyMME BEPOSITHOCTEM.
PaccMmoTpeHne npuMepoB BEIYHMCIEHUS BEPOSITHOCTEN. Pelienue 3a1a4 Ha BIYMCIICHUE
BEPOSTHOCTEH COOBITHIA

IIpeacraBienue JaHHbIX
(TadJnubl, IMATPAMMBI,

rpagukm)

O3HaKOMJICHHUE C IPEACTABJICHUEM YHCIIOBBIX JaHHBIX U UX XapaKTECPUCTUKAMH.
Pemenne MPpaKTUYCCKUX 3a/la4 Ha 06pa60TKy YHCJIOBBIX JaHHBIX, BBIYUCIICHUC UX
XapaKTCPpUCTUK

T'EOMETPUsA

IIpsiMble ¥ MJIOCKOCTH B
NMPOCTPAHCTBE

DopMyIUpPOBKA U IPUBEACHUE J0KA3ATEIbCTB IIPU3HAKOB B3aUMHOI'O PACIIOIO0KEHUS
NPSMBIX U IIOCKOCTel. Pacnio3HaBanue Ha yepTeKax U MOJEIIX Pa3/IMYHbIX CIIy4acB
B3aMMHOTO PACHOJIOKEHHUS IPSAMBIX U IUNIOCKOCTEH, apryMEHTUPOBAaHUE CBOUX
CY>KIICHHM.

DopMyIupOBaHUE ONpeeTIeHUH, MPU3HAKOB U CBOMCTB NapajljieIbHbIX U
MEPIEHANKYJIAPHBIX INIOCKOCTEH, IBYTPAHHBIX U THHENHBIX YTIIOB.

BeInonHeHne NOCTpOEHHs YTIIOB MEXKAY NPSAMBIMU, MPSIMOM U IIIOCKOCTBIO, MEXKIY
IUIOCKOCTSIMU 10 OIMCAHUIO U PACIIO3HABAHUE UX HA MOJAEISAX.

[IpuMeHeHHe NTPU3HAKOB U CBOMCTB PACIIONIOKEHHS IPSIMBIX U INIOCKOCTEHN MpH
pelIeHnN 3a1ay.

N306paskeHne Ha pUCYHKaX U KOHCTPYMPOBAaHUE HA MOAEIIX NEPIEHIUKYIIIPOB U
HAKJIOHHBIX K INIOCKOCTH, IIPSAMBIX, IIapaJUICIbHBIX IUNIOCKOCTEH, YIJIOB MEXY NPSMOM U
IUIOCKOCTBIO M 00OCHOBaHHUE MOCTPOCHHUS.

Pemrenue 3a1a4 Ha BEIYHCIIEHHE TEOMETPHUUECKUX BeMUYUH. ONHUCBIBAHUE PACCTOSIHUA
OT TOYKH JI0 IIJIOCKOCTH, OT NPSIMOH 10 INIOCKOCTHU, MEXKY IJIOCKOCTSMU, MEKIY
CKPEIIMBAIOIIMMHUCS NPSMBIMH, MEX/y IIPOU3BOJIBHBIMU (PUTYpaMy B IIPOCTPAHCTBE.
dopMmynupoBaHuE U JOKA3bIBAHIE OCHOBHBIX TEOPEM O PACCTOSHUSX (TEOpEM
CYIIECTBOBAHUsI, CBOICTBA).

N300pakeHne Ha YepTekax U MOACIAX PACCTOSIHUS 1 0OOCHOBAHHE CBOUX CY>KACHHH.
OmnpeneneHne n BEIYUCICHNE PACcCTOSHAHN B ipocTpaHcTse. [IpuMenenne hopmyi u
TEOpeM IUTAaHUMETPHH JJIS PEIICHUS 3a/1a4.

O3HakoMIIEHHE C MOHATUEM MAPaLIENIbHOTO IPOEKTUPOBAHUS U €70 CBOIICTBAMHU.
Dopmynuposatnue meopemvi 0 NIOWAOU OPMOLOHATLHOU NPOEKYUU MHO20Y20NbHUKA.
[TpumeHeHne Teopuu It 000CHOBaHMS MOCTPOCHUI M BEIYUCICHUH.
ApPryMeHTHPOBAaHHE CBOMX CYXIEHHH O B3aMMHOM PACIIOJIOKEHUU IPOCTPAHCTBEHHBIX

¢uryp

MHoOrorpaHHuKHU

OmnucaHue 1 XapaKTepPUCTUKA PAa3IMYHBIX BUIOB MHOTOTPAHHUKOB, MEPEUHCICHUE UX
JJIEMEHTOB M CBOWCTB.

N300pakeHre MHOTOTPaHHUKOB | BHIITOJHEHHE TIOCTPOCHNUS HA H300paKEHUSIX U
MOJIENAX MHOTOTPaHHHKOB.

Brruncienue TMHEHHBIX 3JIEMEHTOB U YTJIOB B IPOCTPAHCTBEHHBIX KOH(OUTypanusiX,
apryMeHTHPOBAaHHE CBOMX CYKICHUN.

XapakTepHuCTHKA M U300pakKeHUE CEUCHHUS, pA36ePMKU MHO202PAHHUKOG, BEIYACIICHHUE
JIouaie NOBEpXHOCTEH.

[MocTpoeHue nmpocTelinux ceueHuii Kyoa, mpu3mbl, nUpaMuibl. [IpuMeHenue GpakToB u
CBEJICHUN U3 IIJIaHUMETPUU.

O3HaKOMJICHHE C BUJ]AMU CUMMETPHi B IPOCTPAHCTBE, POPMYIIMPOBAHUE ONPENEICHUIT
U CBOMCTB. XapaKTEpUCTUKAa CUMMETPUH TEJI BPAILlEHNUsI U MHOTOTPAHHUKOB.
IIpumeHeHne CBOMCTB CUMMETPUH IIPU PELICHUH 33]1a4.

Vcnonp30Banue MpHOOPETEHHBIX 3HAHUH JUIS MCCIIEIOBAHNS ¥ MOICITHPOBAHUS
HECJIOXKHBIX 3a1a4.

N300pakeHre OCHOBHBIX MHOTOI'PAaHHHKOB M BBITIOJTHEHHE PUCYHKOB I10 YCIOBUSIM
3a1a4

TeJia M1 NOBEPXHOCTH
BpallleHust

O3HaKOMJICHHE C BUJAMU TeJI BpalleH!s1, (OpMyIupoBaHUE UX ONpE/IeICHUH U CBOMCTB.
DopMyIupoOBaHHUE TEOPEM O CEUCHHH I1apa INIOCKOCTBIO U INIOCKOCTH, KacaTeIbHOH K

chepe.
XapakTepuCTHKa ¥ H300pajkeHHE TEN BPAIICHHS, MX Pa3BEPTKU, CEUCHHSI.
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Pemienue 3a1a4 Ha MOCTPOCHKUE CCUCHUH, BEIYMCIICHHUE JIIHH, PACCTOSIHUMH, YTIIOB,
wiomazaei. [IpoBeneHre J0Ka3aTeNbHBIX PACCYKICHUIN TPU PEIICHUH 3a]1a4.
[IpuMeHeHHE CBONCTB CUMMETPHH MIPH PEIIICHUY 3a]1a4 Ha TeJa BPAICHHUS,
KOMOWHAIHIO TEI.

N300pakeHre OCHOBHBIX KPYTIIBIX TEJ M BBITIOJIHEHNE PUCYHKA 110 YCIOBHUIO 33][a4H

HN3mepenus B reomeTpun

O3HaKOMIICHHE C HOHATHAMH IUIOIIAIH M 00beMa, aKCHOMaMH U CBOMCTBaMHL.
Pemenue 3a1a4 Ha BRIYMCIICHHE IUTOMIAACH INIOCKUX QHUTYp C IPHMEHEHUEM
COOTBETCTBYIOIINX (POPMYI U (PaKTOB U3 ITIAHUMETPHUH.

V3ydeHne TeopeM O BEIYHCICHUH 0OBEMOB IIPOCTPAHCTBEHHBIX TEJ, PEIICHUE 33124 Ha
puMeHeHrne (GOPMYIT BEIYUCICHHUSI 00 BEMOB.

Uzyyenune hopmyt I BBIYUCIIEHHS TUIOMIAAEH MOBEPXHOCTEH MHOTOTPaHHHUKOB U TEJ
BpaIIEHHs.

O3HaKOMJICHUE C METOIOM BBIYHCIICHHS TUIOLIAN TOBEPXHOCTH CEpPHI.

Pemienre 3a1a4 Ha BRIYMCIICHUE TUIONIAJICH NOBEPXHOCTH MPOCTPAHCTBEHHBIX TeJl

KOOpHHHaTbI U BEKTOPbI

O3HakoMJIEHUE C TOHATUEM BeKTopa. M3ydyeHue nekapToBoil CUCTEMbI KOOPAKUHAT B
IIPOCTPAHCTBE, IOCTPOEHHE IO 3aJaHHBIM KOOpPAWHATAaM TOYEK U INIOCKOCTEH,
HaXO0KJIeHUE KOOPJUHAT TOYEK.

Haxoxxnerne ypaBHEHUI OKpYKHOCTH, chepsl, INIOCKOCTH. Brrancinenne paccTossHAN
MEXJly TOUKaMH.

W3ydenne cBOMCTB BEKTOPHBIX BEINYHH, IPABHUII PA3I0KEHUS BEKTOPOB B TPEXMEPHOM
MIPOCTPAHCTBE, MPABHUII HAX0XKIECHHs KOOPANHAT BEKTOpa B IPOCTPAHCTBE, IPaBHUII
JEUCTBUH ¢ BEKTOPaMH, 33laHHBIMU KOOPAHHATAMHU.

IIpumeHeHye Teopuu IpU PELIEHUH 3a/1a4 Ha IEUCTBUS C BEKTOPaMU.

W3ydenue ckaasipHOTO MPOU3BEICHHS BEKTOPOB, BEKTOPHOTO YPaBHEHUS NMPSIMOI U
mnockocty. [IpumeHenne Teopun Ipy PeLICHUN 3a4a4 Ha IEUCTBUS C BEKTOpaMH,
KOOpZ[HHaTHLIﬁ METOO, MPUMEHCHUEC BEKTOPOB JJIA BBIYHUCIICHNUA BEJIMYNUH YIJIOB U
paccTOsHUM.

O3HaKOMJIEHHE C JJOKa3aTeNbCTBAMH TEOPEM CTEPEOMETPUH O B3aMHOM PacIIOIOKCHUN
MPSIMBIX M IIOCKOCTEH ¢ UCTONB30BaHUEM BEKTOPOB
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2.4 TemaTnuecknii m1an yuyeOHo# 1ucuuminabl «MaremaTuka»

Komn-Bo yac. dopma
Ne dopma CamocTosTeNnbHasl BHEAY IUTOPHAs Koin-Bo
T Tema 3aHsTHS il Coneprxanne OpraHM3aInN Bupnsr gesirensHOCTH KoHTPOS paboTa oByuaiomerocs yac.
3aHATHS
1/2 Beenenne 2 MaremMatnka B HayKe, TEXHHMKE, JIKOHOMHKE, Jlexiust O3HAaKOMIICHHE C POJIBI0 MAaTEMATHKH VYeruenii | [loxroroBka okinazna 1mo teme 3
MH()OPMAIIMOHHBIX TEXHONOTHAX M MPaKTHYECKOH B HayKe, TEXHUKE, SKOHOMHUKE, orpoc «HempepsIBHBIE IPOOUY,
nearenbHOoCcTH. llenmm  w 3amaum U3ydeHHS UH(OPMAIIMOHHBIX TEXHOJIOTUAX «[IpumeHeHHE CI0XKHBIX IPOLIEHTOB B
MaTeMaTUKd TPU OCBOEGHMH mpodeccuil U MPaKTUYECKOH AeSTEeNbHOCTH. SKOHOMHYECKHX pacueTax»
CHEIHAIbHOCTEH. O3HaKOMIIEHHE C LIEJIIMU | 3a/1a4aMU
W3yYeHHs] MAaTEMATHKH IIPH OCBOCHUH
npodeccuii U CeHATLHOCTEH
PA3BUTHUE NIOHSATHUSA O UUCJIE
2/4 Pa3Burtne nousitusi | 2 Pa3putHe nonATHA O UKCIE Jlexuus Brimonnenne apudmernyeckux VerHbii
0 ynciae Lesnple u panyoHanbHble yncna. JlelicTBUTEIIbHBIE JIeHCTBUM HaJ YUCIIaMH, coueTast orpoc
yncna. [lpubausicennvie 6bluucieHus. YCTHBIE U INCHMEHHBIE IIPUEMBI.
Haxoxaenue nprOImKeHHBIX
3HA4YCHUI BeNUYUH
3/6 2 Komnnexcnuvle yucna. JlexuponHo- | BeimonHenne apngmeTnaeckux VYcrHbli
Komnuiexcubie o o
MIPAaKTUYECKO | ISHCTBUII HaJ| YMCIIaMH, COYeTast orpoc
ueaa € 3aHjTHE | yCTHBIC U MUCbMEHHBIE IIPHEMBI.
4/8 2 Apudmernyeckre IeHCTBUS HAl YACIAMH, IIpaktudecko | Bemmonnenue apudmeTndeckux [paktuuec
CpaBHEHHE YHCIIOBBIX BBIPKECHUH € 3aHjATHE | AeHCTBHI HaJ YUCIaMH, COYeTas Kas paboTa
Apunpmernyeckue YCTHBIE M IUCbMEHHBIE IPUEMBI.
eHcTBHUSA HaJ HaxoxneHue ommbok B
qHcIaAMA npeoOpa3oBaHUSAX M BEIYHCICHUIX
(OTHOCHUTCS KO BCEM ITyHKTaM
pOrpaMMBbl)
5/10 2 Haxosxnenne npuOImKeHHBIX 3HaUeHHI BennuuH | [Ipaktudecko | BemmonHnenne apudmeTnaeckux CamocTosT
1 TIOTPEITHOCTEH BEIMHCIICHNH (a0COMIOTHOH 1 € 3aHATHE | JeHCTBMM HaJ YUCIAMU, COYeTas eNbHas
OTHOCHTENBHOH), CPABHEHHE YHCIOBBIX YCTHBIE U TINCHbMEHHBIE IPHEMBI. pabota
[pudauxenHble o
N BBIpAKEHHUI Haxoxcz(evﬂne MIPUOITHKEHHBIX §
3HAYEHUI1 BETMYMH M TIOTPEIIHOCTEH
BBIYHCIICHUH (a0COTIOTHOM 1
OTHOCHTEJIBHOM).
6/12 | Pemenue 3a1a4 2 Apudmernaeckne TeHCTBUS Hal IHCIIAMH, IMpaxTnuecko | Bemonanenne apudmernaecknx BrimonHeH | BRIMOTHUTS HHANBUIYaTbHOE 3aaHUE 2
HaxOXKIeHHUe MPUOIKEHHBIX 3HAUYCHUH BEIMINH € 3aHjATHE | AeCTBHI HaJ YHCIaMH, cOYeTas ne Ne 1
1 TIOTPEITHOCTEH BEIMHCIICHNUH (a0COMIOTHOI 1 YCTHBIE U TINCHbMEHHBIE IPHEMBI. WHIUBUTya
OTHOCHTENHHOH ), CPAaBHEHHE YHCIOBBIX Haxosxnenne mpuOImKkeHHBIX JIBHOTO
BBIpa)KEHUI 3HAYEHUH BEIMUYUH U MOTPELIHOCTEH 3a7aHNUS
BBIUMCIICHHH (a0COMIOTHON 1
OTHOCHUTEJILHOM); CpaBHEHUE
YHUCIIOBBIX BbIpaxxeHU. HaxoxneHue
ommnOOK B IpeoOpa3oBaHMsIX U
BBIYHCIICHUSIX (OTHOCUTCS KO BCEM
MYHKTaM IPOTPaMMBbl)
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KOPHH, CTEHEHHU U JIOT'APUPMbI

7/14

Kopuu u crenenu

Kopnu u crenenu. Kopau HaTypanbHOH cTeneHN
W3 YUCIa U UX CBOMCTBA.

Jleknust

O3HaKOMIICHHE C TIOHATHEM KOPHS N-#
CTEMEeHH, CBOUCTBAMHU PaJUKAIOB U
[IPaBUJIaMH CPaBHEHUS KOPHEH.
DopMyIpoBaHHE OLPECICHUS
KOpHS U CBOMCTB KOpHEH.
Beluncnenue u cpaBHeHHE KOPHEH,
BBIMIOJIHEHUE TIPUKUAKY 3HAUCHUS
KOpPHS.

VcTHBIM
ompoc

[MoBTOpHast paboTa ¢ KOHCIEKTOM
IToAroToBKa CIpaBOYHBIX TAOIHI]
(Tabmuia KBaipaToB, TabIUIIA
CTeNeHel)

8/16

JeiicTBus ¢
KOPHSAMH

Boruncnenue u cpaBHeHHe KOpHeH. BrinmonHeHue
pacdeToB ¢ paJUKanaMu.

[IpaxTHuecko
€ 3aHsATHE

DopMypoBaHUE OIIPEACICHUS
KOPHSI U CBOMCTB KOpHEH.
Beluncnenue u cpaBHeHHE KOpHEH,
BBINIOJHEHUE IPUKUAKY 3HAUCHUS
kopHs. [IpeoOpa3oBaHme YHCIOBBIX U
OYKBEHHBIX BBIPaXCHHUH, COAEPIKAIINX
paaHKaNbL.

[IpaxTruec
Kas pabota

9/18

CreneHu.
CaoiicTBa
creneHei

CreneHH ¢ palUOHAJIBHBIMU ITOKA3aTeSIMU, WX
CBOICTBA. Crenenu c JCHCTBUTEIHLHBIMU
MOKa3aTeIISIMU. Ceoticmsa cmenenu c
OelicmeumenbHblM NOKA3amesnem.

Jlexmus

O3HaKOMIICHHE C TOHATHEM CTETICHH C
JICHCTBUTENBHBIM ITOKa3aTeIeM
3anuchiBaHUE KOPHS N-I CTETIEHU B
BHUJIC CTCIICHU C APOOHBIM
MOKa3aTesieM U Ha000POT.
DopMynrpoBaHHE CBOMCTB CTENeHEH

VcTHbIM
ompoc

INToBTOpHAas paboTa ¢ KOHCIIEKTOM
[oaroroBka cnpaBOYHO TaOIUIIBI IO
CBOWCTBAM CTEIECHEH.

10/20

Pemienue 3axau

HaxoxxneHne 3HaueHHM CTEIIEHEH C
panMoHaNbEHBIMU MOKa3aTessiMi. CpaBHEHHE
CTETICHEH.

IIpakTuecko
€ 3aHsiTHE

Brruncnenue creneneii ¢
palrOHANBHBIM ITOKa3aTeNeM,
BBIITOJTHEHUE MPUKUAKH 3HAUCHHS
CTENEeHU, CPAaBHEHHE CTETICHEH.
HaxosxaeHnue 3HaYeHUH CTETICHH,
HCTIOJIB3YSI ITPU HEOOXOAUMOCTH
HWHCTPYMEHTAJIbHBIC CPEICTRA.
[Ipeobpa3zoBaHue YUCIOBBIX U
OYKBEHHBIX BBIPaKEHHUMH, COAEpIKAIIIX
paIuKabL.

BrimonHeHHE pacdyeToB MO popMyIaMm,
coJiepoKaIlIuM paguKaibl,
OCYIIECTBIISAS HEOOXOIUMBIC
MOJICTAHOBKH M IPEOOPa30BaHUSL.

Marematna
€CKHUH
IHUKTaHT

11/22

Pemenue
HPPALMOHAIBHBIX
YPaBHEeHHH.

Pemrenue HppanroHaIbHbIX ypaBHeHI/Iﬁ.

JIeKIMOHHO-
MPaKTHYECKO
€ 3aHATHE

Omnpenenenne paBHOCHIBHOCTH
BBIPAXEHUI C pafiuKalaMU.
Pemenue nppannoHaIbHBIX
YpaBHEHUH.

[IpakTiuec
Kast pabora

BrinonHeHne MHAWBUYaIbHOTO
3aganus Ne2

12/24

IIpeo6pa3oBanue
BbIpaKeHM i

IIpeoGpazoBaHust ~ BBIP@KEHHMH,  COIEPIHKAIINX
cTeneHy. Pelenue noxkasarebHbIX ypaBHEHHUH.

[IpaxTHuecko
€ 3aHsATHE

ITpeobpazoBaHme YHCIOBEIX U
OYKBEHHBIX BBIPAXKEHUM, COAEPKALIIX
CTENeHHU, IPUMEHSISI CBOUCTBA.
PemieHue noka3aTenbHbIX YPaBHEHHUH.

CamocTosT
eJbHas
pabota

NuausunyansHoe 3ananue Ne3

13/26

Pemrenue 3amau

Pemenne NPUKIAIHbIX 3a1a4.

[IpaxTHuecko
€ 3aHsiTHE

O3HaKOMIIEHHE C MNPUMECHECHUEM
KOpHeﬁ U CTeTeHeH ITpY BBIYUCJICHUN

[IpaxTruec
Kas paboTa
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CPeIHUX, ICIEHHH OTPEe3Ka B
«30JIOTOM ceueHuny. Peiienne
MPUKIAIHBIX 3a/1a4 Ha CJIOKHBIE
MPOIICHTHI

14/28 | JTorapudmsi. Jlorapugm.  Jlorapupm  umcma.  OcHoBHoe | JlexumoHHO- | OmpeneneHne 00JIACTH XOITYCTHMBIX YcrHblit
JorapupMUIECcKoe TOKAECTBO. MIPAKTHYECKO | 3HAYEHHMH JTorapru(pMIIecKoro orpoc
€ 3aHATHE | BEIpOKEHHUSI.

15/30 | lecaTnunbie u JlecaiTuunble W HaTypanbHble  Jorapudmsl. | JlekuuoHHO- | BeImomHeHue mpeobpa3oBaHuii Vel
HaTypaJIbHbIe IIpaBuna peiicTBuid ¢ norapudmamu. Ilepexon K | MpakTHYECKO | BhIpaXKeHHMil, mpUMeHeHue GpopMy, onpoc
Jorapupmbi HOBOMY OCHOBaHHUIO. € 3aHATHE | CBA3aHHBIX CO CBOMCTBAMHU CTENCHEH U

JorapugmoB.
16/32 | Pemenue 3agau HaxoxneHue 3HaueHHn# gorapudma mo IIpakTrdecko | BemmonHenue npeobpa3oBaHuii Maremaruu | MUanusuayansHoe 3aganue Ned
IIPOU3BOJIBHOMY OCHOBaHUIO. [lepexo oT oxHOrO € 3aHATHE | BBIpQ)XEHHUI, IpUMeHeHne GopMy, eCKUii
OCHOBAHUA K JPyromy. CBSI3aHHBIX CO CBOMCTBAaMHM CTCIICHEH M | TUKTaHT
norapudmos. OnpeneneHue 0dIacTi
JOMYCTUMBIX 3HaYCHHH
JIOTapU(PMUUECKOTO BBIPAXKECHHS.
17/34 | Pemenue 3anau Beraucnenne  um cpaBHeHme  storapudmos. | [IpakTudecko | Bemonnenune npeodpazosanuit [paktuuec
JlorapudgmupoBanne u TIOTCHIIUPOBAaHNE | € 3aHATHE | BBIpa)XEHUH, IpUMeHeHne GopMy, Kasi paboTa
BBIpKEHHUIA. CBSI3aHHBIX CO CBOMCTBAMU CTCIEHEH U
norapudmos. OnpeneneHue 06IacTi
JIOIYCTUMBIX 3HaYESHUH
JIOTapU(PMUYECKOTO BHIPAXKECHHS.

18/36 | Pemenue Pemenne norapu)MUIecKUX ypaBHEHHUH. JlexionHo- | Pemenne norapudmmaeckux CamoctosaT | UnauBunyansHoe 3amanue NoS
Jorapupmuyeckux IIPAKTUYECKO | ypaBHEHUH enbHas
YpaBHEHHH. € 3aHsATHE pabora

19/38 |IIpeodpa3oBanue [Ipeo6pazoBanue anredpanyecknx BbIpaxeHHH. | JIekiuonHo- | Beimonanenne npeoOpazoBaHuit VYernbiii | [TonroroBka kK KOHTPOJIBHOI paboTe
ajaredpan4eckux ITpeo6pazoBanue palMOHANBHBIX, | PAKTHYECKO | BEIpaXKeHUH, MpUMeHeHHne Gopmy, ornpoc
BBIpaKeHHH. HpPaLMOHAIBHBIX CTENCHHBIX, MOKA3aTeNbHBIX M| € 3aHATHE | CBA3AaHHBIX CO CBOMCTBaMHU CTENEHEH U

JIOTapU(PMUAIECKUX BBIPAKECHHUIH. norapudmos. OnpeneneHne 0d6IacTi

JOMYCTUMBIX 3HAYECHHH

J0TapU(PMIIECKOTO BEIPAYKEHHS.

Pemrenne nmorapupmmdeckux

YpaBHEHUH

20/40 | Pemrenue 3amaq [MpuOmmwkennsle  BeaucIeHWst W pemenusd | [Ipaktnyecko | Beimoanenne npeoOpazoBaHuit KOHTPOJIbH
MPUKJIaJHBIX 3a/1a4. € 3aHATHE | BBIp@)XEHHUH, MpuMeHeHne GopMy, ast pabota
KonrtponpHas pabGora Nel (mpeoGpasoBanme CBSI3aHHBIX CO CBOMCTBAMH CTETIEHEH 1
BEIpOKEHHH, KOPHU, CTETICHH, JIOTapU(MBI) norapu@moB.
MNPAMBIE 1 IVIOCKOCTHU B MTPOCTPAHCTBE

21/42 | Mpsimble u IIpsmvie u nnockocmu 68 npocmpancmee Jlexuus DopMyIMPOBKA U TPUBEIEHUE YcTHbIi
IUIOCKOCTH B B3anmHoOe pacrnososkeHue AByX NPsIMbIX B JIOKa3aTeNbCTB NPU3HAKOB B3aMHOTO nopoc
MPOCTPAHCTBE IPOCTPAHCTBE. PacIIONIOKEHUs! IPSIMBIX U IJIOCKOCTEH

22/44 | TlapamieabHOCTH [apannensHOCT NPSAMOH U IIIOCKOCTH. Jlexuus Pacnio3naBanue Ha ueprexax u Vel
npsmoii " MOJEISX Pa3INIHbIX CITydaeB ompoc
MJIOCKOCTH. B3aMMHOTO PACIIONIOKEHHUS MPSMBIX 1

TUIOCKOCTEH, apTyMeHTHPOBAHHE
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CBOMX CYXJEHUI.

23/46

B3anmHuoe
pacrnoJsioxeHue
MPSIMBIX

ITpu3Haky B3aNMHOTO PACTIONIOKEHHS MPSIMBIX.
Yroa MexIy NpsIMBIMH.

[IpaxTHuecko
€ 3aHsATHE

DopMynHpOBKa U IIPUBEACHHUE
JIOKA3aTeNbCTB NPU3HAKOB B3aHMHOTO
PpacToI0XKEeHHS MPSIMBIX U
IUTOCKOCTEH. BEITOHEHNE
[IOCTPOEHUS YTIIOB MEXKIY MPSMBIMU,
MPSIMOH U TJIOCKOCTBIO, MEXKTY
IJIOCKOCTSIMH TI0 OIIMCAHHUIO U
pacro3HaBaHHe X Ha MOJACIAX.
ApPryMEeHTUPOBAHUE CBOUX CYXICHHN
0 B3aMMHOM PacIOI0XKEHUH
MPOCTPAHCTBEHHBIX DUTYDP

[IpaxTruec
Kas pabota

24/48

B3aumnoe
pacrnosoxeHue
npsIMoii 1
MJIOCKOCTH

Bzaumuoe PacnojioKEHUEC NPAMBIX U TUIOCKOCTEH.

Teopembl 0 B3aMHOM pacIoIOXKEHUH NIPSIMOM U
IIOCKOCTH

IIpakTuuecko
€ 3aHATHE

DopMyIHpOBKa U IIPUBEICHHUE
JIOKa3aTeNIbCTB IPU3HAKOB B3aMHOTO
PacIoJIOKEHHS IPSIMBIX U
miockoctel. PacnosnaBanue Ha
yepTexkax M MOJIEIISIX PA3IHIHBIX
ClTy9JaeB B3aNMHOTO PACIIOJIOKEHHUS
MPSIMBIX U TJIOCKOCTEH,
apryMEHTUPOBAHUE CBOUX CYXKJCHUH.
IIpumenenue Teopun it
000CHOBaHHS IIOCTPOCHHUIT U
BBIUMCIICHUI. ApryMeHTUpOBaHUE
CBOUX CYX/JICHUH O B3aHMHOM
PAacIoIOXKEHHN IPOCTPAHCTBEHHBIX
¢uryp. [IpumeHeHne TPH3HAKOB U
CBOICTB PACIONIOKEHHS TIPSIMBIX 1
IUJIOCKOCTEH NpU PEIIeHNH 331a4.

CamocTosT
eJIbHas
pabora

WunuBunyansHoe 3ananue Ne6

25/50

[MapanieabHOCTH
IJIOCKOCTeH

[TapannenbHOCTh MII0CKOCTEH

Jleknust

PacrniozHaBaHue Ha yepTexax U
MOJIEJISIX Pa3IUYHBIX CIy4aeB
B3aUMHOTO PACHOJI0XKEHHSI IPAMBIX U
IJIOCKOCTEN, apryMEHTHPOBAaHUE
cBoux cyxnaenuil. [Ipumenenue
TEOPHH JJIs1 000CHOBAHUS MOCTPOCHHHA
1 BeIYUCIIeHNH. Boimonnenue
MOCTPOEHUS YIIIOB MEXIY
IUIOCKOCTSIMH 10 OIIMCaHUIO U
pacIio3HaBaHHE MX Ha MOJAEIAX
ApryMEeHTHUpPOBAaHHUE CBOUX CYXKJIECHUN
0 B3aWMHOM PacIOJIOKEHUI
MPOCTPAHCTBEHHBIX HUTYDP

YcTHbII
opoc

26/52

Pemienue 3amau

[TapannensHOCTH MIOCKOCTEH. B3anmuoe
pacnooX)eHne NPSIMbIX U MJIOCKOCTEH.

[IpaxTHuecko
€ 3aHsATHE

DopmynpoBKa U IPUBEICHUE
JIOKa3aTeNbCTB NPU3HAKOB B3aMHOTO
PacIIOIOXKEHUs MIPSIMBIX U
mockocTeil. Pacno3snaBanue Ha
yepTexax U MOAENIIX pa3IMuHbIX

CamocrosT
eJbHas
pabota

WNunusunyaneHoe 3amanue No7
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Clly4aeB B3aHMHOTO PACIOJIOKEHHS
MPSIMBIX U TJIOCKOCTEH,
apryMeHTHPOBaHUE CBOHMX CYXKICHUMH.
[Ipumenenue Teopuu st
000CHOBaHMS IIOCTPOCHHUI 1
BBIYHCIICHUI. ApryMEeHTHUPOBaHUE
CBOUX CYXJICHHI O B3aUMHOM
PAacIoI0kKEHUH IPOCTPAHCTBEHHBIX
¢uryp. IlpumeHeHne TpH3HAKOB U
CBOICTB PACMONOKEHHS IPSIMBIX U
IJIOCKOCTEN IPU PELIEHUH 3a1au.

27/54

HepnenaukyisipH
oCTh NpsAMOii M
TJIOCKOCTH.

[lepneHAUKYIAPHOCTD NPSAMOU U IIIOCKOCTH.
[lepnenquKynAp U HAKIOHHAA. YOI MEKAY
MIPSIMOM U MIOCKOCTBIO.

Jlexmmst

BeinonHeHue NoCcTpoeHUs yriioB
MEXAY NPSIMBIMU, NIPSIMOI U
IUIOCKOCTBIO, MEX]Ty INIOCKOCTSIMHU 110
OIKCAHUIO U PACIO3HABAHUE UX Ha
Mozensix. M3o0pakeHne Ha pUCyHKax
U KOHCTPYHPOBAHUE Ha MOJEISX
HEePIEeHUKYISIPOB M HAKIOHHBIX K
TUIOCKOCTH, MPSIMBIX, TTapaIeNnbHbIX
IJIOCKOCTEHN, YITIOB MEXAY NPSAMON U
IIOCKOCTBIO U 000CHOBaHME
HOCTPOEHUsI

YcTHbIi
mopoc

28/56

[epnenaukyasip u
HAKJIOHHAS K
MJIOCKOCTH

[lepnenauKynsap U HaKJIOHHAs K INIOCKOCTH. YTOJI
MEeXAy NpsMOM M MIocKocThio. Teopema o Tpex
MIePIIEeH UKy IISIpax.

IIpakTuuecko
€ 3aHsiTHE

W300paxkeHne Ha PUCYHKAX U
KOHCTPYHPOBAHHE HA MOJETIAX
HEePIEeHUKYISIPOB M HAKIOHHBIX K
IUIOCKOCTH, MPSIMBIX, TTAPAIIIENbHBIX
IJIOCKOCTEH, YITIOB MEXAY MPSAMON U
TIOCKOCTBIO U 0O0CHOBaHUE
nocTpoenus. Pemenne 3anad Ha
BBIYHCIICHUE T€OMETPUUECKUX
BenmuuH. [IpuMeHeHne Teopuu st
000CHOBaHUSI TOCTPOCHUH U
BBIUMCIIEHUN. ApryMeHTHPOBaHUE
CBOMX CYXJCHUH O B3aHMHOM
PAacIOIOKEHUN TPOCTPAHCTBEHHBIX

¢uryp

MIPaKTHIECK
as pabora

WnnuBunyansHoe 3aganue Ne7

29/58

JIByrpanHslii yroJ

JIByrpaHHbI yrosi. Yroa MeXIy MJIOCKOCTSIMH.
[leprieHAUKYISIPHOCTD ABYX MIOCKOCTEM.

Jlekuust

DopmynrpoBaHUe ONIpeIeIICHUH,
IPU3HAKOB U CBOMCTB MapaljelbHbIX
u l'lepl'[eHJll/I](yJ'lﬂle)IX l'lJ'IOCKOCTeﬁ,
JIBYTPAHHBIX U JIMHEWHBIX YIJIOB

YcTHbII
omnpoc

30/60

Pemienue 3axau

HpH3HaKI/I u CBOMCTBa napajuIeJIbHbIX u
NEPNEHAUKYIIAPHBIX IUIOCKOCTEH.

[IpaxTHuecko
€ 3aHsTHE

DopMyIHpoBaHUE OTIPENIEICHUH,
MPU3HAKOB ¥ CBOIMCTB MapajlIeIbHBIX
U NIepICHIUKYISAPHBIX MIIOCKOCTEH,
JIByTPaHHBIX U JIMHEHHBIX YIJIOB
O3HaKOMJIEHHE C TOHATHEM
HapajuIebHOI0 IPOEKTUPOBAHMS U

MPaKTHYECK
ast pabota

NuausunyansHoe 3aganue Ne§
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€ro cBoicTBaMu. Popmyauposanue
meopembl 0 NIOWaAOU OPMO2OHANLHOU
npoeKyuu MHO20Y201bHUKA

31/62 | Paccrosinme PaccrostHne OT TOYKM 1O INIOCKOCTH, OT mpsimoii | [IpakTndecko | O3HaKOMIIEHHE C IOHATHEM TIPaKTHIECK
MexRIy ¢urypamu JI0 TUTOCKOCTH, PACCTOSTHHUE MEXIY IUIOCKOCTSIMH, | € 3aHATHE | HapajuIelbHOTO MPOEKTHPOBAHUS U ast pabota
B MPOCTPAHCTBE MEXIy CKPEUIMBAIONIMMUCS TPSIMBIMH, MEXIY ero cBoiictBamMu. Qopmynuposanue

MIPOMU3BOJIEHBIMH (DHTYpaMH B TIPOCTPAHCTBE. meopembl 0 NIOWAOU OPMOSOHANLHOTL
npoeKyuu MHO20Y20IbHUKA.
[Ipumenenue Teopuu st
000CHOBaHUS TOCTPOCHUH U
BeIYMCIeHUH. OnpeaeneHue u
BBIYHCIICHUE PACCTOSHHUIL B
npocTpancTBe Pemmenne 3amad Ha
BBIYHCIICHUE T€OMETPUIECKHX
BenmyrH. ONHCHIBaHHE PACCTOSIHUS OT
TOYKH JI0 INIOCKOCTH, OT NPSIMOH 110
IUIOCKOCTH, MEXTy TNIOCKOCTSIMH,
MEX]y CKpPEIINBAIOIINMHUCS
HPSMBIMH, MEXIY IPOU3BOIBHBIMH
(urypamu B IpoCTpaHCTBE.
DopmynpoBaHne U JOKa3bIBAHUE
OCHOBHBIX TEOPEM O PACCTOSHHUSIX
(TeopeM CyIecTBOBaHMs, CBOMCTBA).

32/64 | Teomerpuueckue I'eomerpuueckne mpeoOpa3oBaHUs MPOCTPAHCTBA: Jlexuus O3HAaKOMIICHHE C IOHATHEM Vernsit | [loaroroBka noknaja no Teme
npeodpazoBaHus napaJuieIbHbII MepPeHoC, CHMMETpPHUS MapajieIbHOTO IPOCKTHPOBAHUS U ompoc «[TapannenpHOE IPOEKTHPOBAHUEY
MPOCTPAHCTBA OTHOCHTEIBHO TIIOCKOCTH. ero coiictBamu. Qopmynuposanue

MMapamnensHoe  mpoekTHpoBaHue.  [lrowjaos meopembl 0 NIOWAOU OPMOLOHATLHOU

OpMO20HANLHOU npoexyuu. H3o06paxenne npoeKyuu MHO20Y20IbHUKA.

MIPOCTPAHCTBEHHBIX (UTYP. [MpumeHeHne Teopuu st

[TapannenbHOe MPOEKTHPOBAHHE U €r0 CBOMCTBA. 000CHOBaHUSI TOCTPOCHHUI U

Teopema o nnowjadu opmo2OHANLHOU NPOEKYUU BBIYHCIICHUH. ApryMEeHTHPOBaHHE

MHO20y2oNbHUKG.  B3auMHOE  pacroJoikeHue CBOMX CYXJCHUH O B3aHMHOM

MIPOCTPAHCTBEHHBIX (HUTYP. PAacIOIOKEHUN TPOCTPAHCTBEHHBIX
Quryp

33/66 | Pemenue 3agau KonTtposbHas pabora Ne 2 (upsimbie u mockoctd | ITpaktudecko | [IpuMeHeHne TeOpuu s KontpomnsH | [loaroroBka kK KOHTPOIBHOH paboTe

B IIPOCTPAHCTBE) € 3aHiATHEe | 0OOCHOBaHMS MOCTPOCHHUIT U ast paboTa
BBIUMCIICHUI. ApryMeHTUpOBaHUE
CBOMX CYX/IEHUH 0 B3aUMHOM
PAacIoIOKEHUN TPOCTPAHCTBEHHBIX
duryp

KOMBHUHATOPUKA

34/68 | DemeHTHI Onemenmul KOMOUHAMOPUKU Jlexuus Wzyuyenne npaBuina koMOMHATOpUKU B | YcTHBIH | [loBTOpHAs paboTa ¢ KOHCIIEKTOM.
KOMOMHATOPHKH OCHOBHbBIC OHSATHSI KOMOUHATOPUKH. IPUMEHEHUE NPU PEIICHUH ompoc | CocTaBieHne ClIpaBOYHOH TaOIHIIBI 11O

Hcropust pa3BUTUS KOMOUHATOPUKH, TEOPUH KOMOMHATOPHBIX 337a4. KOMOWHATOpPHUKE

BepOﬂTHOCTCf/’I U CTaTUCTUKU U UX POJIb B O3HaKOMJIEHHE C MTOHATUIMH

pa3IMYHBIX cepax deloBeuecKoil KOMOMHATOPUKH: Pa3MEIICHHUIMH,
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KU3HeneaTenbHOCTH. [IpaBuaa KOMOMHATOPHUKH. COYETaHHUAMH, IePECTAaHOBKAMHU H
(dhopMyTamMu s UX BEIYHUCICHUSL.
35/70 | 3apaum Ha 3aga4n Ha MOJCYET YHCIIa Pa3sMELICHHH, JlexunonHo- | OOBsiCHEHHE U IPUMEHEHHE GOPMYT | IPAaKTHYECK
noacyer qucaa NIepECTaHOBOK, COUETaHUH. MIPAKTHYECKO | JUTSl BEIYMCICHHS pa3MEIeHUH, ast pabota
3J1eMEeHTOB € 3aHATHE | IepeCcTaHOBOK M COYETAHHH MpH
peLIeHHH 3a1a4.
36/72 | Pemenue 3ama4 na Pemenne 3aad Ha mepeGop BapHaHTOB. JlexionHo- | Perrenne koMOMHATOPHBIX 3a1a4 MIpaKTH4ecK | BrImomHnTs npaktideckyio paboty
nepedop MPaKTUYECKO | METOIOM Iepedopa U 1o MpaBUITy as pabora | Ne7
BAPHAHTOB. € 3aHATHE | yMHOXKCHHUSL.
37/74 | Pemienue Pemenne koMOMHATOPHBIX 3a7ad. [Ipaktiuecko | Pemenne npakTudeckux 3aaad ¢ MPAKTUYECK
KOMOHMHATOPHBIX € 3aHATHE | UCIIOJB30BaHUEM MOHITHH M MPaBAII ast pabota
3aga4. KOMOWHATOPHKH
38/76 | Pasmemenus, Pa3merenus, coueTaHus ¥ IePECTaHOBKH. IMpakTnuecko | Pemenne npakTudeckux 3amad ¢ camoctosite | [ToaroToBKa K KOHTPOJIBHOH paboTe
coYeTaAHUS H € 3aHATHE | UCIIOJIB30BaHUEM MOHITHH M PaBUIT JIbHAs
nepecTaHOBKH. KOMOWHATOPHUKH pabota
39/78 | Bunom HuioTona u Dopmyna O6uHOMA HeroTona. Cgoiicta | JlekumonHo- | O3HakomieHue ¢ OuHOMOM HBIOTOHA | KOHTPOJBH
TPeyroJbHUK OMHOMMHATBHBIX KO3(GHUINEHTOB. TpeyronbHUK | MPAKTUYECKO | M TpeyronbHUKOM [lackas. as pabora
MMackans IMackains. € 3aHsATHE
bunoM Herorona u Tpeyronpauk [lackans.
[IpuxnagHsie 3a1a4u.
KonTponpHas padora Ne 3 (3:eMeHTBI
KOMOWMHATOPHKN)
KOOPAMHATBI 1 BEKTOPBI
40/80 | KoopauHaTsl H Koopnunars! 1 BexTopsl. [IpaMoyronbnas Jlexuus O3HAaKOMIICHHE C TIOHATHEM BEKTOpa. VYerneiii | [loaroroBka nokmanoB u pedepaToB Ha
BEKTOPBI. (mexapToBa) cHCTeMa KOOP/AMHAT B IIPOCTPAHCTBE. W3ydenne nekapToBOW CHCTEMBI ompoc | TeMy: «BekTropHoe 3aaHne IPSIMBIX U
KOOpPAMHAT B IPOCTPAHCTBE, IUIOCKOCTEH! B IPOCTPAHCTBE»
MOCTPOCHUE TI0 3aaHHBIM
KOOpAMHATAM TOYEK U IUIOCKOCTEHH,
HaXOXKIEeHHEe KOOPMHAT TOUEK.
41/82 | Onepanuu HaJ Bekropsl. Monyns Bektopa. PaBeHcTBO BekTOpOB. | JlekuuoHHO- | Mi3yueHHe CBOICTB BEKTOPHBIX YcrHbIi
BeKTOpaMu CroxeHne BEKTOPOB. Y MHOXKEHHE BEKTOpa Ha MIPAaKTHIECKO | BEJTMYUH, TIPABIII Pa3JI0KEHHS orpoc
yucio. PaziokeHue BEKTOpa 110 HaIIPaBICHUSIM. € 3aHATHE | BEKTOPOB B TPEXMEPHOM
HPOCTPAHCTBE, PABIIT HAXOXKICHUS
KOOPAMHAT BEKTOpA B IIPOCTPAHCTBE,
[IpaBWJI IeHCTBUI ¢ BEKTOpaMH,
3aJJaHHBIMI KOOPAWHATAMH.
[MpnMeHeHne TEOpUH PH PEIICHUH
3a7a4 Ha AEHCTBHS C BEKTOPAMH.
42/84 | Yroa MEeKIY VYron mexny aByms BektopaMu. [Ipoeknus Jlexuus N3ydenune cBONCTB BEKTOPHBIX VerHbii
ABYMSsI BeKTOpaMu BEKTOpA Ha OCh. BEJIMYMH, TIPABUIT PA3JIOKCHHS orpoc
BEKTOPOB B TPEXMEPHOM
IIPOCTPAHCTBE, PABUI HAXOXKICHUS
KOOp/IMHAT BEKTOpA B IIPOCTPAHCTBE,
MpaBUJI IEHCTBUM ¢ BEKTOpamH,
3aJaHHBIMI KOOPAWHATAMH.
43/86 | Pemienue 3a1au Bekropsr. [ledictBusg ¢ Bektopamu. Jekaprosa | Ilpaktudecko | M3yueHue 1ekapTOBOM CHCTEMBI [IpaxTnuec | UnnuBuayansHoe 3aganue Nel(Q
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cucTeMa KOOPAMHAT B IPOCTPAHCTBE. € 3aHATHE | KOOPAMHAT B IPOCTPAHCTBE, Kas paboTa
MOCTPOEHUE TIO 33JaHHBIM
KOOpAMHATaM TOYEK U IUIOCKOCTEH,
Hax0)KIEHHEe KOOPJHHAT TOUEK.
IIpumMenenue Teopuu Npu peLIeHUN
3a]1a4 Ha ACUCTBUS C BEKTOPaMH.
44/88 | KoopauHaThI Koopaunarsl BEKTOpA. Hcnone3oBanue | JlexnuonHo- | Haxoxxnenue ypaBHeHHH YcrHblit
BeKTOpa KOOpJMHAT M  BEKTOPOB  MPH  PEHICHHUH | MPAKTUIECKO | OKPYKHOCTH, c(hephl, INIOCKOCTH. orpoc
MaTeMaTUYeCKHX U NMPUKIAAHBIX 3a1ad. Popmyna | e 3aHATHE | BhrumcneHue paccTosSHUN MEXTy
PacCTOSIHUSI MEXKAY IBYMsI TOUKaMH. YpaBHEHUS TOYKAMH.
cdepsl, nrockocmu u npAMOIL.
VYpaBHEHHE OKPYXHOCTH, C(epbl, IUIOCKOCTH.
PaccrosiHue MeXy TOUKaMH.

45/90 | CkamsipHoe CkassipHOe IPOU3BE/IeHUE BEKTOPOB. JlexunonHo- | M3ydeHue ckanspHOro mpousBelieHus | mpakTuueck | MHauBuayansHoe 3aganue Nell
Nnpou3BeJeHUe NIPAKTUYECKO | BEKTOPOB, BEKTOPHOT'O ypaBHEHUSI ast pabota
BeKTOPOB. € 3aHATHE | IpsIMOM M INIOCKOCTH.

46/92 | Pemenme 3ama4 JeicTBus c BEKTOPAMH, 3aganHbIMHE | [IpakTudecko | IIpuMeHeHne TeOpUU NIPH PELICHUU camocroste | [TonroToBka K KOHTPOJIBHOU padoTe

KOOpJMHATaMH. CkansipHOE MIPOM3BEICHNE | € 3aHATHE | 3a]ad Ha AEHCTBHSA C BEKTOpaMH. JIbHAS
BEKTOPOB. N3yueHue ckaasipHOrO NPOU3BEACHUS pabota
BEKTOPOB, BEKTOPHOT'O YpaBHEHUSI
IPSMOM U IJIOCKOCTH.

47/94 | BexTopHoe BekropHoe ypaBHeHue mnpsMoi u Iuiockoctu. | [Ipakrudecko | [IpuMeHeHue Teopuu npu perieHuu KOHTPOJIbH
ypaBHeHHe Hcnonp30BaHne BEKTOPOB IIPU JOKA3aTENbCTBE | € 3aHATHE | 3a]ad Ha ACHCTBHS C BEKTOpaMH, ast paboTa
npaAMoii u TEOPEM CTEPEOMETPHUH. KOOpPAWHATHBIA METOJ, IPUMEHEHHE
MJIOCKOCTH. KonrtponbHas  paGora  Ne4  (BEKTOpBI M BEKTOPOB /ISl BBIYUCIICHHS BETUINH

KOODIMHATBI) YTJIOB ¥ PACCTOSTHHIA.
O3HaKOMIIEHHE C JOKA3aTeNbCTBAMU
TEOpEM CTEPEOMETPUH O B3aUMHOM
PacIOIOXKEHUH MIPSIMBIX U IJIOCKOCTEH
C MCHOJIb30BaHUEM BEKTOPOB
OCHOBBI TPUTOHOMETPUH
48/96 | OcHOBBI Ocrognbvie nousamus Jlexuusa W3yyeHne pamuaHHOTO METO A VYcTHBII
TPUTOHOMETPUH Pannannas mMepa yria. BpamatensHoe ABIKEHHE. M3MEpEeHHs! YTIIOB BPAIeHUs U UX orpoc

CuHyc, KOCUHYC, TAHI€HC ¥ KOTAHI'€HC YHCIa. CBSI3H C IpalyCHON MEpOii.

PanuanHbIi MeTONl H3MEpeHHs YIVIOB BpaIlleHHUs U W306pakeHne yriioB BpalleHus Ha

CBSAI3b C IPajlyCHON Mepoii. OKPYXHOCTHU, COOTHECCHUE BETUYMHBI
yTJIa C €T0 PACIONIOKEHHEM.
DopMmynrpoBaHUE OTIpeIeIeHUIH
TPUTOHOMETPHIECKHUX (YHKIUH IIst
YTJIOB TIOBOPOTA M OCTPHIX YIJIOB
HPSIMOYTOJIEHOTO TPEYTOJIBHHUKA 1
00BSICHEHHE MX B3aUMOCBSI3U

49/98 | Cumyc, KoOCHHYC, CuHyc, KOCUHYC, TAHI€HC ¥ KOTAHI'€HC YHCTIa. [pakTuyecko | M300paxeHne yriaoB BpalleHus Ha [Npaktuuec | CocraBiieHHE CIPABOYHON TAaOIUIIBI
TAHTeHC " Brruncnenue 3HaueHUH TPUTOHOMETPHUECKUX € 3aHATHE | OKPY)KHOCTH, COOTHECEHHE BEJIMYMHBI | Kas paboTa | TPUTOHOMETPUYECKUX (POpMYIT
KOTaHT€HC YHcIa. byHKHiL. YTJIA C €T0 PaCIOJIOKEHHEM.

50/100 | OcHoBHBIE OcHogHule mpuzoHomempuieckue mojicoecmsd Jlexuus [TpumeHeHHEe OCHOBHBIX YcrHbIi
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TPpUroHoMeTpuiec
KHE TOXKAECTBA

DopMyJIbl IPUBEIECHHUS.

TPUTOHOMETPHYECKHUX TOKAECTB JJIs
BBIYMCIICHHS 3HAUCHHI
TPUTOHOMETPUYECKUX (YHKLHUHA 1O
OJTHOM U3 HUX

ompoc

51/102

Pemenue 3axau

OCHOBHEIE TPUTOHOMETPUYECKUE TOKICCTBA.

IIpaxTudecko
€ 3aHATHE

IIpumeHeHne 0OCHOBHBIX
TPUTOHOMETPUUYECKHUX TOXKIECTB JIJIst
BBIUHCIICHHS 3HAUCHUI
TPUTOHOMETPUYECKUX (YHKLHUH 1O
OJTHOM M3 HUX

Marematna
€CKUH
JIIUKTaHT

52/104

DopMyJibl
CJI0KEeHHS.

DopMyJIbl CII0XKEHUS.

JIeKIIMOHHO-
MIPAKTUYECKO
€ 3aHATHE

W3yyeHne 0CHOBHBIX GOpMYIT
TPUTOHOMETPHUH: QOPMYIIBI CIIOKEHUS,
YIIBOSHUS, IpeoOpa3oBaHMs CyMMEI
TPUTOHOMETPHUYECKHX (YHKIHUIT B
NPOU3BENICHNE Y IPON3BEIICHUS B
CYMMy ¥ IPUMEHEHHE TIPH
BBIUHCIICHUM 3HAUCHHS
TPUTOHOMETPUYECKOTO BBIPAKCHUS U
YIIPOLIEHHS ero.

[IpaxTruec
Kas pabota

WnnusunyansHoe 3amanue Nel2

53/106

DopmyJibl
YABOECHMS
Dopmynot
NOJI08UHHO20 y2Nd.

CDOpMy.]'II)I YABOCHUS ®0pfl/lyﬂbl NOJNIOBUHHO2O Yena.

JIeKMoHHO-
MPAKTUIECKO
€ 3aHATHE

W3yyeHne OCHOBHBIX (OpMyIT
TPUTOHOMETPHH: (OPMYJIIBI CIIOKCHUS,
YABOCHUS, TPE0OPa30BaHUSI CyMMBI
TPUTOHOMETPHUYCCKUX (HYHKIIUIT B
MPOU3BE/ICHUE U IPOU3BEICHUS B
CyMMY U IPUMEHEHHE TIPH
BBIYHCIICHUH 3HAYCHHS
TPUTOHOMETPUIECKOTO BBIPAKEHHUS U
YIPOILECHUSI €r0.

IIpakTuuec
Kas paboTa

54/108

DopmyJibl
CJI0KeH s,
YABOEHUS

(DOpMy.]'II)I CJIOXKCHUS, YIBOCHUSA

[IpakTuuecko
€ 3aHsATHE

W3yueHne OCHOBHBIX (OPMY.T
TPUTOHOMETPHH: (HOPMYJIIBI CIIOKCHUS,
YABOCHUS, Pe0OPa30BaAHUSI CyMMBI
TPUTOHOMETPUIECKHUX PYHKIHUiT B
MPOU3BE/ICHNE U MIPOU3BEICHUSI B
CYyMMY U IIPUMEHEHHE TIPH
BBIYHCIICHAH 3HAYCHHS
TPUTOHOMETPHUYECKOTO BBIPAKEHHUS U
YIPOIICHUS €ro.

[IpakTiuec
Kast paboTa

55/110

Pemenue 3amau

OCHOBHBIE TPUTOHOMETPUYECKUE TOXKIECTBA,
(OPMYITBI CIIOXKEHHS, YIBOCHUS

[IpakTuuecko
€ 3aHsATHE

N3yueHne OCHOBHBIX (POpPMYIT
TPUTOHOMETPUH: (HOPMYITBI CIIOXKEHNS,
YIBOEHUSI, IPEOOpa30BaHUs CyMMbI
TPUTOHOMETPUIECKHX (PYHKIHUIT B
MPOU3BE/ICHNE U IPOU3BEICHUSI B
CYMMY U MIPUMEHEHHE TIPH
BBIYHCIICHUH 3HAUCHHS
TPUTOHOMETPHYECKOTO BBIPKEHUS U
YIPOILCHHUSI ero.

CaMoCTOsITe
JIbHAs
pabota

WnnusunyansHoe 3anaHue Nel3

56/112

[IpeoGpa3oBanue

[IpeobOpazoBanms MPOCTEUIIHX

JIeKnoHHO-

V3ydenne oCHOBHBIX (popMyI

ITPAKTHYCCK
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npocTeHmux
BbIpaXKeHU il

TPUTOHOMETPUUECKUX BBIPAKEHUIL.

ITpeo6pazoBanue CyMMBbI TPUTOHOMETPUUECKUX
(GyHKUUH B TpoU3BeiIcHNE U IPOU3BEICHNUS B
CyMMy. Beipaosicenue mpuzonomempuieckux
@yHKyull Yepes manzenc NOIOSUHHOO

apaymenma.

MIPaKTUIECKO
€ 3aHsATHE

TPUTOHOMETPHUH: (QOPMYIIBI CIIOKCHUS,
yIBOEHUS, TPeoOpazoBaHUs CyMMbI
TPUTOHOMETPUYECKHUX QYHKIHNH B
MPOU3BEJICHUE U IPOU3BEJICHUS B
CyMMY U IPUMEHEHHE IIpU
BBIYHCIICHUY 3HAYCHHS
TPUTOHOMETPHUYECKOTO BBIPAKEHUS U
ynpouieHus ero. O3HaKOMJIEHHUE CO
CBOICTBAMH CHMMETPHH TOUEK Ha
€IMHUYHOH OKPY>KHOCTH U
HNPUMEHEHHE X JUIs BBIBOJA (OPMYT
TpUBEICHHS

as paborta

57/114

Pemenue 3amau

[Ipeo6pazoBanue CyMMBI TPUTOHOMETPUIECKIX
(GYHKUMI B Tpou3BeieHNe, Ipeodpa3oBaHue
MIPOM3BE/ICHUS TPUTOHOMETPUIECKUX (YHKIUH B

CyMMy.

IIpaxTuuecko
€ 3aHATHE

M3ydenne 0CHOBHBIX (OpMYIT
TPUTOHOMETPUU: (POPMYITBI CIIOKEHHS,
YIIBOGHUS, IpeoOpa3oBaHUs CyMMEI
TPUTOHOMETPHUYECKHX (YHKIHUIT B
HPOM3BE/ICHHUE U IPOU3BEACHUS B
CYMMY U IPHMEHEHHE IIPH
BBIUHCIICHUM 3HAUCHHS
TPUTOHOMETPUYECKOTO BBIPKCHUS U
YIPOILECHUSI ero.

MPaKTHIECK
as pabota

WNuauBunyansHoe 3aganue Nel3

58/116

IIpeodpa3oBanue
TpOU3BeeHNs B
cymmy

IpeoGpaszoBanne NPOU3BEICHUSL

TPUTOHOMETPHUYECKHUX (QYHKIUH B CyMMY.

JIeKIMOHHO-
MPAKTUIECKO
€ 3aHATHE

W3yyeHne OCHOBHBIX (OpPMYIT
TPUTOHOMETPHH: (OPMYJIIBI CIIOKCHUS,
YIBOGHUS, IPeoOpa3oBaHMs CyMMbI
TPUTOHOMETPUIECKHUX (YHKIHUiT B
MPOU3BE/ICHNE U IPOU3BEICHUS B
CYyMMY U IIPUMEHEHHE TIPH
BBIYMCIICHUH 3HAYCHUS
TPUTOHOMETPHUYECKOTO BBIPAKEHHUS U
YIPOIICHUS €ro.

MPaKTHIECK
as pabota

59/118

Pemenue 3amau

[IpeoOpazoBanue

MPOU3BEACHUA

TPUTOHOMETPHIECKUX QYHKIUH B CyMMy.

[IpakTuuecko
€ 3aHsiTHE

N3yueHne OCHOBHBIX (POPMYIT
TPUTOHOMETPUU: (HOPMYITBI CIIOKEHHS,
YIBOEHUS, IPeoOpa30BaHMs CyMMbI
TPUTOHOMETPUIECKHUX PYHKIHUiT B
MPOU3BE/ICHNE U IPOU3BEICHUS B
CyMMY ¥ IPUMECHEHHE TIPU
BBIYHCIICHUH 3HAYCHUS
TPUTOHOMETPHUYECKOTO BBIPAKEHHS U
YIPOILEHHUSI ero.

CaMoCTOsITe
JbHAs
pabora

60/120

OopaTHble
TPUTOHOMETpHYeC
KHe QyHKIMU.

Ob6patHbIe

TPUTOHOMETPUYIECKUE

(dhyHKIUH.

ApKCHHYC, apKKOCHHYC, apKTaHTEHC.

Jlexmus

O3HAaKOMJICHHE C TTOHSATHEM 00PaTHBIX
TPUTOHOMETPHUIECKHX (YHKIIUH.
W3ydenue omnpeneneHuit apkcuHyca,
apKKOCHHYCa, apKTaHT€HCa YHCIIa,
(dhopmyIHupoBaHHe UX, H300paKEHUE
Ha €IMHUYHOH OKPY>KHOCTH,
IPUMEHEHHE NP PeLICeHUH

VcTHbIiM
orpoc

CocraBienue cnpaBquoﬁ TaGJ’II/IHBI 1o
TPUTOHOMETPUYIECCKHUM YPAaBHCHUAM
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YpaBHEHUM

61/122

Pemienue 3axau

OO0paTHple ~ TPUTOHOMETPUYECKHE
ApKCHHYC, QpKKOCHHYC, aDKTAaHI'€HC

byHKIMN:

[IpaxTHuecko
€ 3aHsATHE

O3HaKOMIIEHHE C TOHATHEM O0pPaTHBIX
TPUTOHOMETPHYECKUX (PyHKIUH.
W3zydenne onpeneneHuii apkcuHyca,
apKKOCHHYCA, apKTaHTeHCa YHCIIa,
(hopMyHpoBaHHe UX, H300paKeHUE
Ha eIMHUYHOM OKPY>KHOCTH,
NPUMEHEHHE P PeLICHUH
YpaBHEHUM

MPaKTHYECK
as paborta

62/124

IIpocreiimue
TPUTOHOMETpHUYeC
KHe ypaBHeHHs

[Ipocreiiiine TPUTrOHOMETPUUECKUE YPaBHEHHUS.
Ilpocmeiiwue mpuzonomMempuiecKue
HepageHcmea.

Jleknust

O3HaKOMIIEHHE C TOHATHEM OOpPaTHBIX
TPUTOHOMETPUYECKUX (PyHKIHUH.
HNpUMEHEHHE IIPH pereHIN
YpaBHEHHUIl apKCHHYcCa, apKKOCHHYCa,
apKTaHI'eHca 4ucia

Pemenne o popmyinam u
TPUTOHOMETPUIECKOMY KPYTy
MPOCTEHIINX TPUTOHOMETPUIECKUX
YpaBHEHUH.

IIpumenenue o0mux METOI0B
pelieHus ypaBHEeHHH (TIpUBeIeHNE K
JIMHEWHOMY, KBaJ[paTHOMY, METOJ
pa3noKeHHs] HA MHOXKHTEIH, 3aMEHbI
[IEpEMEHHOMN) IIPU pelleHUU
TPUTOHOMETPHUIECKHUX yPABHEHHH.
YMeHne oTMeuaTh Ha KPyTe pereHus
MPOCTEHIINX TPUTOHOMETPUIECKHX
HEPaBEHCTB

VcTHBIM
ompoc

WnnusunyansHoe 3amanue Nel4

63/126

Pemenue 3amau

HpOCTeﬁmHe TPUTOHOMETPUYECCKHUE YPABHCHUS U
HEpPaBCHCTBA.

[IpakTuuecko
€ 3aHsATHE

Pemenne o popmyinam u
TPUTOHOMETPHUYECKOMY KPYTY
MPOCTEHIINX TPUTOHOMETPHUECKUX
YpaBHEHUI.

YMeHne oTMeuaTh Ha KPyTe petIeHns
MPOCTEHIINX TPUTOHOMETPUIECKHX
HEpaBEHCTB

NPaKTUYECK
as paboTa

64/128

Pemenue 3amau

HpOCTeﬁmHe TPUTOHOMETPUYECCKHUE YPABHCHUS U
HEpPaBCHCTBA.

[IpakTuuecko
€ 3aHsATHE

IIpumenenue o6IUX METOJOB
pelleHus ypaBHeHUH (IpuBeieHue K
JIMHEIHOMY, KBaJpaTHOMY, METO/
Pa3NIoKeHNs Ha MHOXKUTEIH, 3aMEHBI
MEepEMEHHOIT) IpH pereHnn
TPUTOHOMETPHYECKHX yPaBHEHHH.

CamocTosT
eJIbHas
pabora

[MoarotoBka K KOHTPOJILHOM paboTe

65/130

Pemienue 3axau

IMpocreiiiie TPUTOHOMETPHIECKHE YPABHEHHS H
HEepaBEHCTBA.
KontpoibHas padora Ne 5 (0CHOBBI

TPUTOHOMETPUN )

[IpaxTHuecko
€ 3aHsTHE

IMpnmeneHne oOMUX METOIOB
peleHus ypaBHEeHHH (TIpUBEIeHNE K
JIMHEHHOMY, KBaJpaTHOMY, METOJ
pa3NoKeHUs. Ha MHOXKUTEIH, 3aMEHBI
IIepeMEHHOI) IpH peleHu
TPUTOHOMETPHYECKHUX YPaBHEHHUH.

KonTponsn
ast pabota
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®YHKIAA, UX CBOMCTBA U TPA®UKH

66/132 | ®dynkuum. Oynkiun. O61acTh ONMpPEAeNeHUs] U MHOXECTBO Jlexmus O3HaKOMIICHHE C TTIOHATHEM VcrHbrit
3HaueHWi; Tpaduk  QYHKOMH, TOCTPOCHHUE MepEeMEHHOH, TpUMepamMu ompoc
rpapukoB (QyHKOWH, 3aaHHBIX Pa3IHIHBIMU 3aBUCHMOCTEH MEXKIy ITepeMEHHBIMH.
crocobamu. O3HaKOMIICHHE C TTIOHATHEM TpaduKa,

oIIpesieNiCHNe IPHHAUISKHOCTH TOYKH
rpapuKy QYHKIUH.

O3HaKOMIIEHHE C OTIpelIeICHHEM
(GyHKIMH, GOpMYIUPOBAHKE €ro

67/134 | Pemenue 3a1a4 ITpumeps! 3aBuCHMOCTEN MexTy nepeMeHHbIME B | [IpakTudecko | Haxoxaenue ob6macTu onpeneneHus U | IPaKTHIECK
pEabHBIX NPOLECcCaX W3 CMEXKHBIX IHCUMIUIMH. | € 3aHATHe | o0siacTu 3HaYeHHit HYHKIMU ast paboTa
Omnpenenenne ¢ynkuuit. [loctpoerue n ureHue Omnpenenenne mo Gpopmye
rpaduKoB (YHKIHH. IpocTeiiieil 3aBUCUMOCTH, BHJIa €¢

rpaduka.
Beipaxkenue mmo Gpopmyrie oHOIM
NepeMEHHON uepe3 Apyrue
Iloctpoenne u ureHue rpaduKoB
dhyHKIHI
OmnpezeneHne MOJI0KeHUSI TOYKH Ha
rpaduke Mo ee KOOpIUHATAM U
HA000pOT
68/136 | CoiicTBa CpoiicTBa (yHKIMH. MOHOTOHHOCTB, YETHOCTS, Jlexmust O3HaKOMIICHHE C IPUMEPaMU VYcrHbli
ynkuun. HEYETHOCTh, OTPAHMYCHHOCTb, IE€PHOAUIHOCTS. (yHKIIMOHAIBHBIX 3aBHCHMOCTEN B ompoc
IMpomexxyTku  Bo3pacTaHust H  yObIBaHHS, peanbpHbIX MPOLeccax U3 CMEKHBIX
HauOoblllee M HAWMEHBIIEE 3HAYCHUS, TOUKH JUCIMILTIH.
IkcTpemyma.  ['padudeckas  MHTepIpeTanus. CocrasneHne BUIOB (HYHKIHUI MO
IMpumepsl  GYHKIMOHATHHBIX 3aBHCHMOCTEH B JTAHHOMY YCJIOBHIO, PEIICHHE 3a/1a9 Ha
peanbHBIX mporeccax u SIBJICHUSIX. IKCTPEMYM.
Apudmernueckre onepanuy HaJ QyHKIHSIMA. O3HaKOMIICHHE C TTOHATHEM CII0XKHOM
Cnoxnas ¢yukius (komnosuius). [lowsmue o yHKIUH
HenpepbleHOCMU PYHKYUU.
69/138 | MiccenoBanue Hccnenosanne ¢ynkimm. CBoWCTBA TMHEHHOH, IMpakTnaecko | O3HaKOMIIEHHE C I0KA3aTEIbHBIMU [pakrnuec | UaauBumyansHOe 3amanme Nel6
GyHknmun. KBa/IpaTHYHON, KyCOUHO-THHEHHOH 1 APOOHO- € 3aHATHE | pacCyXIECHHSIMH HEKOTOPHIX CBOUCTB | Kas paboTa
TUHEHHOH QyHKIHH. TMHEHHON 1 KBaIpaTHYHOH (QYyHKIHH,
MIPOBEJICHUE UCCIIE0OBAHMS JIMHEHHOM,
KyCOYHO-JIMHEIHO!, TpoOHO-
JIMHEWHO M KBafpaTHYHOH (YHKIMH,
MIOCTPOCHHE UX rPaUKOB.
HccnenoBanne QyHKIHN.
70/140 | HempepbiBHBIE HempepeiBHble u  mepuoanmdeckue  ¢ynkmmu. | [Ipaktnaecko | CocraBneHue BHAOB (QyHKIHH 11O CamocTosT
nepuoauYecKune CsoiicTBa 1 rpaduky cHHyca, KOCHHYyCa, TAHTEHCA | € 3aHATHE | JaHHOMY YCJIOBHIO, PEIICHHE 3a1a4 Ha |  eIbHAst
dyukuun. 1 KOTaHTeHCA. SKCTPEMYM pabora

O3HaKOMJIEHHE C TOHATHEM
HENPephIBHOH MepuoaIecKoil
¢$yHKIMH, GOPMYITUPOBAHUE CBOHCTB
CHHYCa ¥ KOCHHYCa, IOCTPOCHHUE UX
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rpauKoB
O3HaKOMIICHHE C ITOHATHEM

Pa3pbIBHOM NepHOANIECKON QYHKIIUH,
(hopMyIHupoBaHHUE CBONCTB TAaHI'€HCA
KOTaHI'€HCa, IOCTPOCHUE UX IpaduKoB

71/142 | O6parubie O6patubie ¢yHkmun. Obracme onpedenenus u| JleknuoHHO- | 3yueHue nousmus obpamuoil YcrHbIi
yHkmmn. obnacmv 3nauenull obpamuou Gynkyuu. I pagux | TPaAKTUIECKO | yHKYuu, ONIPEACICHIE BUIA H orpoc

obpammuot ynkyuu. € 3aHATHE | HOCmpoeHue epagura 0opamuoul
OO6patHble QYHKINU U UX TpaduKu. Qdyuryuu, Haxoxcoenue ee obracmu
onpedeneHus u 0o1acmu 3Ha4eHui.

72/144 | Crenennsbie, CreneHHble, MOKa3aTeIbHbIE, Torapudmudeckre u | JlekiuonHo- | Beruncnenue 3HaueHui GyHKIui mo VYerueii | CocTaBiieHHE CTIPABOYHON TaOIHIIBI IO
NMoKa3aTeIbHbIe, TpuroHoMerpuieckue Gpynkmu. Obpamneie MIPAaKTHYECKO | 3HAYECHHIO apryMeHTa. orpoc GyHKIHIM
Jorapudmudeckue mpuzoHoMempuiecKue QyHKyuu e 3ansatue | OnpezneneHue MoJI0KeHUsI TOYKU Ha IMoaroToBka mokiaa Mo TemMe
" Omnpenenenus QyHKIUHA, UX CBOMCTBA U TPadUKH. rpaduke 1o ee KOOpIHHATAM 1 «CrnoxeHne rapMOHHYECKUX
TPUTOHOMETpUYeC OO0paTHbIe TPUTOHOMETPUYUCCKHIE (DYHKITHH. Hao0opoT. Mcmonp30BaHme CBONCTB KOJICOaHMID
KHe QyHKIMH. ¢$yHKUMI 0715 cpaBHEHMS 3HAUCHUIT

CTereHel u Jorapu(MoB.
TloctpoeHue rpauKoOB CTENEHHBIX U
JOTapuPMUICCKUX (YHKIHHA.
O3HaKOMJIEHHE C IOHATHEM
Pa3pBIBHOM MEPUOINIECKOH QYHKINH,
(hopMyIMpOBaHKE CBOWCTB TAaHI'€HCA
KOTaHI'€HCa, TIOCTPOSHUE UX
rpa¢ukoB. [I[ppuMeHeHne CBOKWCTB
(hyHKUUI 111 cpaBHEHUSI 3HAYCHHUH
TPUTOHOMETPHYECKHUX (PyHKIHUH,
pEIICHHUS TPUTOHOMETPUYECKHX
ypaBHeHuit. [locmpoenue epaghuxos
006pammubIX MPUSOHOMEMPUYECKUX
@yHKYULl U onpedenenue no epapurkam
ux ceolicms.

73/146 | IIpeoGpasoBaHus IMpeobpazoBanms  rpadukoB.  Ilapamnensusrii | JlekiponHo- | Bemonnenne npeodpazosanuit Ipakruaec | [lonrotoBka kK KOHTPOIBHOU padoTe
rpa¢uKoB. MepeHOC, CHMMETPUS  OTHOCHTENBHO  Oceil | mpakTudecko | rpadukoB. O3HaAKOMIICHHUE C Kas pabota | CocraBieHHe CIIPaBOYHON TaOIUIIBI 1O

KOOpJIMHAT W CHMMETPHUSl OTHOCHTEJBHO Hayana| € 3aHATHE | HOHATHEM rapMOHHYECKHX KoyeGaHHi npeobpa3oBaHusIM rpadUKoB
KOOP/IMHAT, CHMMETPHSI OTHOCHTENBHO HPSIMOH Y Y IPEMEPaMHU FAPMOHUYECKHX
= X, pacTsDKeHHE U CKaThue BJIOJNb OCel KOJICOaHHH JUTSl OIIMCAHMS IPOLIECCOB
KOOp/IMHAT. B (M3MKe U OPYruX 00IacTIX 3HAHMS.
[TpeobpazoBanms rpaduka GbyHKINH. ITocmpoenue zpaduxos obpammwix
apmonnueckue konebanus. [IpukiaaHble 3agaun. MPUSOHOMEMPUYECKUX QYHKYULL U
onpeodenerue no spaguram ux
cB80lICMa.

74/148 | Peurenue IlokasarensHsle, norapupmuaeckue, | [Ipaxrudecko | Pemenne noka3aTenbHBIX T KOHTPOJIBH
YPaBHEHHUI U TPUTOHOMETPUYECKUE YPABHEHUS U HEpPa6eHCmEd. € 3aHiATHE | JIorapru(MHUYECKUX ypaBHEHUIT U as pabota
HEPaBeHCTB Kontponbnas pabora Ne 6 (dyHkimu, cBoiicTBa HEPABEHCTB 10 U3BECTHBIM

dyHKIMHA, rpadukm)

anropuTMaMm.

MHOI'OI'PAHHHUKHU U KPYIVIBIE TEJIA
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75/150

MHOrorpaHHUKH.

MHororpanHukd. Bepiunnsl, pedpa, rpaHu
MHOTOTpaHHHKa. Passepmka. Mnozozpanivle
yenvl. Buinyknvie mnocoepannuxu. Teopema
Diinepa.

Jlekuust

OnucaHue 1 XapaKTepUCTHKA
Pa3IHYHBIX BUJOB MHOTOTPaHHUKOB,
MEePEUHCIICHUE UX IEMEHTOB U
CBOICTB.

M306paskeHne MHOTOTpaHHUKOB H
BBITIOJTHEHNE TIOCTPOEHHS Ha
N300paKEHUSIX U MOJEIISIX
MHOT'OT'PaHHHKOB.

VcTHBIM
ompoc

IMoaroToBka A0KIa0B U pedepaTos Mo
teMaM «IIpaBunbHBIE U
MOJYIPaBHIbHBIE MHOTOTPAHHUKH,
«KoHnueckue ce4eHMs U UX
MIPUMCHCHHE B TCXHUKE)

76/152

IIpuzma

[Ipusma. [Ipsamas u nakrounas npusMa.
[IpaBunpHas npusma. [lapannenenunen. Kyo6.

Jlekuust

OnwucaHue 1 XapaKTepUCTHKA
Pa3INYHBIX BUAOB MHOTOTPAHHHUKOB,
HEPEUHCIICHIE HX SIEMEHTOB U
CBOMCTB.

M306paskeHne MHOTOTPaHHUKOB H
BBINIOJIHEHNE TIOCTPOCHHS Ha
N300paKEHUSIX U MOJEIISIX
MHOT'OI'PaHHHKOB.

M3o06paskeHne OCHOBHBIX
MHOTOTPaHHUKOB U BBIIOJIHCHHUE
PHCYHKOB I10 YCJIOBUSIM 33124
W3yuenue GpopMyIt Ui BBIYUCICHUS
IIomaeil mosepxHocTei
MHOT'OT'PaHHHKOB ¥ TeJl BPAIeHNsL.

VcTHBIM
ompoc

77/154

Pemenue 3amau

Pasnuunrie BHJIBI MHOTOTPaHHHUKOB. Ux
n3obpaxenus. [Inomans mMOBepXHOCTH.

IIpakTuuecko
€ 3aHsiTHE

Berancnenue TMHEHHBIX DJIEMEHTOB H
YTJIOB B IPOCTPAHCTBEHHBIX
KOH(UTYpausax, apryMEeHTHPOBaHNE
CBOMX CYXJIEHUI.

N300paxeHne 0CHOBHBIX
MHOT'OI'PaHHHUKOB U BBITIOJTHEHUE
PHCYHKOB I10 YCJIOBHUSIM 3aJa4

CamocTosT
eNbHast
pabota

78/156

Iupamupa

IMupamupa. IlpaBuibHas nupamuga. YcedeHHas
nupamuaa. Terpasp.

Jlexuust

Ornucanue U XapakTepucTUKa
Pa3IMYHBIX BUJIOB MHOTOT'PAaHHHUKOB,
MIEPEYNCIICHNAE UX DIIEMEHTOB U
CBOMCTB.

N300paxkeHne MHOTOTPaHHUKOB U
BBIITOJTHEHUE MTOCTPOCHUS Ha
M300paXKESHUSIX ¥ MOJCIISIX
MHOTOTPaHHUKOB.

N300pakeHne OCHOBHBIX
MHOTOI'PaHHUKOB M BBIMIOJIHEHUE
PUCYHKOB II0 YCTIOBHSIM 3a7a4
Wzyuenne GpopMym Il BEIYACICHUS
II0MIaAeH MOBEpXHOCTEH
MHOTOTPAHHUKOB ¥ TEJ BpAIlCHHS.

YcTHbII
omnpoc

79/158

Pemenue 3a1au

Pa3nuyHble BUIbI MHOTOTPAaHHUKOB. VX
n3o6paxenus. [lnomanb MOBEpXHOCTH.

[IpakTuyecko
€ 3aHATHE

Brr4ncnenye TMHEHHBIX 3IEMEHTOB U
YIJIOB B IPOCTPAHCTBEHHBIX
KOH(UI'ypanusix, apryMeHTHPOBaHHUE

CamocTtosT
eJIbHas
pabota
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CBOMX CYXJIEHUI.

N300paxeHne 0CHOBHBIX
MHOTOTPaHHHUKOB U BBIIOJHEHUE
PHCYHKOB I10 yCJIOBHUSIM 3aJa4

80/160

Cummertpus

B

MHOTOIrPDaHHHKAX.

Buns! cummerpuit B mpoctpaHcTBe. CUMMeETpHs
MHOrorpanHukoB. Cummerpmn B  Kybe, B
napajuieJienunese, B TNpU3ME U  [HpaMUJE.
IIpencraBnenne o MPaBUIBHBIX MHOTOTPAaHHUKAX
(Tetpasrmpe, KkyOe, OKTa’ape, OOAEKa’dIApe H
HKOCadIpe).

Jlexmmst

XapakTepucTHKa 1 H300pakeHHe
CEUYEHHUs, Pa36epmKi MHO202PAHHUKOE,
BBIYHCIICHUE TUIOIIACH
noBepxHocTell. O3HaKOMIIEHHUE C
BUJIaMU CUMMETpPHUI B IPOCTPAHCTBE,
(hopMyIHpOBaHHE ONpPENEIEeHUH U
CBOMCTB. XapaKTepUCTUKAa CUMMETPUU
TeJI BpalleH!s] I MHOTOTPaHHUKOB.
IIpnmeHeHe CBOWCTB CHMMETPHH TIPH
penreHuy 3ana4. [Ipumenenue GpaxkTos
U CBEJICHUH U3 INITAHUMETPHH.

YcTHbIi
orpoc

81/162

CeueHust

CeueHus Ky0a, IPU3MBI U TUPAMHUJIBL.

Jlexmus

XapakTepuCTHKA 1 U300paxKeHHe
cedenus. [loctpoenue mpoctemmx
cedeHui Ky0a, MPU3MbI, TPAMUABL.
M3o06paskeHne OCHOBHBIX
MHOT'OI'PaHHHUKOB U BEIIIOJTHEHUE
PHUCYHKOB 110 YCJIOBUSIM 33734

VcTHbIM
ompoc

82/164

IHocTpoenue
ceyeHui

Ceuennst Ky0a, IPU3MBI ¥ TIHPAMHUIBL.

IIpakTuuecko
€ 3aHsiTHE

XapaxkTepucTika 1 U300paxeHne
cedenus. [loctpoenue mpoctemmx
cedeHui Ky0a, MPU3MbI, THPaMUABL.
IIpumenenue (hakToB U cBeneHUI U3
iaHuMeTpuu. [IpumeHenne cBOUCTB
CHMMETpPHUH TPH PEIICHNH 33/1a4.
N300paxkeHne OCHOBHBIX
MHOT'OI'PaHHUKOB U BBINOJIHEHUE
PHUCYHKOB I10 YCJIOBUSIM 33734

IIpaktuuec
Kas paboTa

WnnusunyansHoe 3aganue Nel7

83/166

IHocTpoenue
ceyeHui

CeueHnsi, pa3BepTKH MHOTOTPAaHHHUKOB. [lmomans
MTOBEPXHOCTH.

[IpaxTHuecko
€ 3aHsiTHE

XapakTepuCcTHKa 1 H300paxKeHne
CEUCHMUS, pazeepmKi MHO20SPAHHUKO,
BBIYHCJICHUE IUIOIAAeH
MTOBEPXHOCTEH.

[TocTpoenue npocrelnx ceueHni
Ky0a, MPU3MBI, THPaMHUJIBL.
IMpumenenne GakToB U CBeNCHUH U3
IJIAHUMETPUH.

IIpnMeHeHre CBONCTB CHMMETPHU TIPU
pelIeHn! 3a1ad.

N3006paxeHre 0OCHOBHBIX
MHOTOTPaHHHUKOB U BEIIIOJTHEHUE
PHUCYHKOB I10 YCJIOBUAM 3a/1a4.
Uzy4enne Gpopmyi a5 BEIYUCICHUS
IIoLIa el IOBEPXHOCTEH
MHOT'OI'PaHHHUKOB U TCJI BPAICHUSA.

CaMoCTOsITe
JbHAs
pabora
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84/168

Teaa
MOBEPXHOCTH
BpAallleHHUs.
Huaunap.

Tena u noBepxHocTH BpamieHus. Llununap u
KOHYC. YceueHHBbII KoHyc. OCHOBaHHUE, BBICOTA,
0OKOBast MOBEPXHOCTh, 00pa3yloIas, pa3BepTKa.
OceBble CEUEHUS U CEUCHUS, TapaliebHbIe
OCHOBAHHIO.

Jlekuust

O3HaKOMIIEHHE C BUIAMH TET
BpalieHus, GopMyIMpOBaHUE UX
ONpEEICHUN U CBONCTB.
XapakTepuCTHKa 1 U300paxeHHe Tel
BpAIICHUs, UX Pa3BEPTKU, CEUCHMUS.
M300paskeHne OCHOBHBIX KPYTJIBIX Tl
U BBITIOJIHCHUE PUCYHKA IO YCIOBUIO
3a/1a4u

VcTHBIM
ompoc

85/170

Pemienue 3axau

Pasnuunsie Buael Ten Bpamenus. Mx
nzobpaxenusi. CedeHus1, pa3BepTKU Tel
BpamieHus. [Inomans moBepxHOCTH.

[IpaxTHuecko
€ 3aHsATHE

O3HaKOMIJIEHHE C BUIAMH TEJ
BpateHusi, GopMyIUpOBaHHE UX
ONpEETIECHUN U CBONCTB.
XapaxkTepucTHKa 1 H300paXKeHHe Tell
BpAIlleHNU, UX Pa3BEPTKH, CEUCHHSI.
Pemenue 3a1a4 Ha OCTPOCHUE
CEUYCHUH, BEIYHCIICHNE JUTHH,
paccTOsHU, YIIIOB, IUIOLIA/IeH.
IIpoBeneHne noka3aTeNbHBIX
paccyxIeHH TIpU PEeIICHuH 3a1a4.
M3o0paskeHrne OCHOBHBIX KPYTJIBIX TEI
1 BBITIOJIHEHHE PUCYHKA IO YCIOBUIO
3a1a4u

CaMoCTOsITe
JbHas
pabota

86/172

Konyc

Konyc. Yceuennslit konyc. OCHOBaHUE, BBICOTA,

GOKOBas MOBEPXHOCTh, 00pa3yIoLIas, pa3BepTKa.

OceBble CEUCHHS U CE€UCHU, IapajuICIbHbIC
OCHOBAHHIO.

Jleknust

O3HaKOMJICHHE C BHJIAMHU T
BpamicHus, GOpMyIHPOBAHUE UX
ONpEENICHUN U CBOUCTB.
XapakTepucTuka 1 U300pakeHHE Tel
BpAaLICHUS, X Pa3BEPTKHU, CEUCHHUS.
Pemrenue 3agaq Ha mocTpoeHNE
CeYeHU, BEIYHUCIIEHNE JITHH,
pacCTOsIHUM, YIIIOB, IUIOMIA/IEH.
[IpoBeneHre m0Ka3aTeNbHBIX
paccyXIeHHIA TIPU PEIICHUH 3a/1ay.
N300paxkeHne OCHOBHBIX KPYTIIBIX TEI
Y BBITIOJIHEHHUE PUCYHKA IO YCIOBUIO
3a1a4n

YcTHbII
omnpoc

WnnusunyansHoe 3ananue Nel8

87/174

Pemrenue 3axau

Paznuunsie Bunpl Ten BpameHus. Ux
n3o0paxenus. CeyeHus:, pa3BepTKU TEI
BpaieHus. [Inomane noBepxHOCTH.

[IpaxTHuecko
€ 3aHsATHE

O3HAaKOMIIEHHE C BUAAMH TETT
BpaleHusi, GopMyIUpOBaHHE UX
ONpe/IeSICHUA U CBOWCTB.
XapakTepucTUKa U H300pakeHHe Tel
BpAILEHHs], UX Pa3BEPTKHU, CEUCHHUS.
Pemrenue 3a/1ad Ha MOCTPOCHHUE
CEUYCHUH, BEIYHCIICHNE JUTHH,
paccTosiHUi, yTrIioB, MmomaieH.
IIpoBenenne noka3aTeIbHBIX
paccyeHui Ipy peleHnH 3a1ay.
N3006pakeHre OCHOBHBIX KPYTJIbIX Tel
¥ BBINOJIHEHUE PUCYHKA II0 YCIOBHIO
3a7a4u

caMocTosTe
JIbHAsT
pabora
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88/176

Ilap u cdepa

Iap u cdepa, ux ceuenusa. KacarenpHas

IUIOCKOCTD K cepe.

Jlekuust

DopMyIHPOBaHHE TEOPEM O CEUCHHH
Iapa mIoCKOCTHIO U IIIOCKOCTH,
KacaTeJbHOH K chepe.
XapakTepucTHKa U H300paKeHHe Tel
BpAIICHHUS, HX Pa3BEPTKH, CCUCHHUSL.

VcTHBIM
ompoc

89/178

Pemenue 3axau

Paznuunsie BHJIbI TEI BpallCHus. Nx
I/I306pa)KeHI/I${. HJ'IOHIa,Z[B TOBEPXHOCTH.

IIpaxTudecko
€ 3aHATHE

O3HaKOMJICHHE C BHJIAMHA T
BpanieHus1, GOpMyITHPOBAHUE UX
ONpEIEICHUN U CBONCTB.
XapakTepucTuka 1 U300pakeHHe Tel
BPALICHUS, X PAa3BEPTKU, CEUCHHS.
Pemenne 3ama4 Ha mocTpoeHUe
CEUEHMI, BEIYMCIICHUE JJTHH,
paccTosiHUi, yTIIOB, IUIOMaIeH.
[IpoBenenue nokazarenbHBIX
paccykJIeHHui pH peleHun 3a1ad.
N300paxkeHue OCHOBHBIX KPYTIIBIX TEI
Y BBITIOJIHEHHE PUCYHKA IO YCIOBUIO
3ama4n

CamocTosT
eIbHas
pabota

NuausunyansHoe 3aganue Nel9

90/180

Pemrenue 3axau

CumMeTpus Teln BpamieHus. Beraucnenue
iomazieit 1 00beMoB.

IIpakTuecko
€ 3aHATHE

TIpoBeneHue qOKa3aTENbHBIX

paccy ICHHIA TIPU PEIICHUH 3a/1ay.
[IpumeHeHHE CBONCTB CHMMETPHH TIPU
pEIICHUH 3a]1au Ha Tela BpalleHus,
KOMOUWHAIUIO TEJI.

M306pakeHne OCHOBHBIX KPYTIIBIX T
1 BBINIOJIHEHUE PUCYHKA 10 YCIOBUIO
3a1aun

[IpaxTruec
Kas paboTa

91/182

HN3mepenust
reoMeTpHH.

Wzmepenns B reometpun. O6BEM U €ro
nsMepenue. UnrerpansHas GpopMyna oobema.
®dopmyisl 00beMa Kyba, IPSIMOYTOJIBHOTO
napajuiesienune/ia, TPU3MBI, HHIHHAPA.

dopmynsl  o0beMa  MUpaMUIBl M KOHYCA.
DopMyJIbl TUIOMIAAN MOBEPXHOCTEN HMIMHApA U
koHyca. Popmynsl oObemMa mapa W IUIONMAH
coeprr. [logobme Ten. OTHOmIEHHA IUIOIIAACH
MMOBEPXHOCTEH H 00HEMOB OIOOHBIX TEIL.
Beruncnenue miomanei 1 00beMOB.

JIeKunoHHO-
MPaKTHYECKO
€ 3aHATHE

O3HaKOMJICHHE C TTOHATHIMH
IJIOIIAIU U 00beMa, aKCHOMaMH 1
CBOICTBaMH.

Perienuie 3a1a4 Ha BEIYUCICHUE
IoIIACH MIOCKUX (GUryp ¢
MIPUMEHEHHEM COOTBETCTBYIOMINX
dhopmyn 1 HakTOB U3 IIIAHUMETPHHU.
W3yyeHne TeopeM O BBIYHCICHHH
00BEMOB MTPOCTPAHCTBEHHBIX TEI,
pelieHue 3a1a4 Ha TPUMEHCHUE
(hopMyIt BEIYHCIIEHHS 00HEMOB.
O3HaKOMJICHUE C METOJIOM
BBIYHMCJICHUS TUI0IIaAN ITOBEPXHOCTH
coepsl. Pemenne 3ana4 Ha
BBIUHCIICHUE TUIOIIAICH MOBEPXHOCTH
MIPOCTPAHCTBEHHBIX TEJ

VcTHbIiM
onpoc

[MoaroroBka K KOHTPOJIEHOM paboTe

92/184

Pemenue 3a1au

KontpoabHas padora Ne 7 (mpuszma, nupaMuja,
LIWIKHP, KOHYC, cdepa, 1map)

[IpakTuyecko
€ 3aHATHE

Pemienue 3a/1a4 Ha BBIYMCJIICHUEC
IIoIIae HOBEPXHOCTU
IIPOCTPAHCTBEHHBIX TEJ

KonrtposbH
ast pabora

HAYAJIA MATEMATUYECKOI'O AHAJIM3A
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93/186 |ITocJenoBaTeabHO ITocaenoBarensHocTr. CrmocoObl  3afaHus | Jlekuust O3HaKOMJIEHHE C IOHITHEM YHCIOBOM YcTHBIN
CTH. CBOMCTBA YHCIIOBBIX MOCIEA0BATEIBHOCTEHA. MOCIIeIOBATEIbHOCTH, CIIOCO0aMHU ee orpoc
Honsmue o0 npedene nocied08AMENbHOCMU. 3a/1aHus1, BBIYUCICHUSIMH €€ WICHOB.
Cywecmesosanue npeoena MOHOMOHHOU OsHaxomnenue ¢ nowsimuem npeoena
o0cpanuyeHHou noC1e008amenbHOCHIU. nociedo8amenbHoCmu.
CyMMupOBaHNE IOCIET0BATEIHHOCTEH.
94/188 | Pemenue 3aga4 UucnoBas TMOCIEIOBATENLHOCTD, crocoObl  ee | [IpakTryecko | O3HAKOMIICHHE ¢ IOHSATHEM YHCIOBOW | IpakTHyeck | MHauBUuayansHoe 3ananue Ne2(
3aaHus, BBIYHCIICHUS YJICHOB | € 3aHATHE | [IOCJIeNOBATENbHOCTH, CIIOCO0aMH ee ast paboTa
MOCJIeIOBATEIbHOCTH. 3a1aHusl, BBIYUCICHUSIMH €€ WICHOB.
95/190 |IIpenea Ipenen mocnex0BaTeIbHOCTH. JlekuponHo- | O3HaxkomaeHue ¢ noHsmuem npeoeia | IPaKTHIECK
MOC/Ie0BATEIBLHOC MPAKTUYECKO | HOCIe008AMENbHOCTIU. ast paboTa
™ ¢ 3aHsiTHE
96/192 | BeckoneyHo BeckoHeuHo yOBIBaroOIas reoMeTpHyYecKas JlekumonHo- | O3HAKOMIICHHE C BEIYHCIICHUEM MPAKTUYECK
yobIBaomas IIPOTPECCHS U €€ CyMMa. MIPAKTUYECKO | CYMMBI OECKOHEYHOT'O YHCIIOBOTO ast pabota
reomMeTpuuecKas € 3aHjATHE | psia Ha MpUMepe BHIYUCICHHS CYMMBI
nporpeccust 0ecKOHEYHO yOBIBaromIei
TEOMETPHYECKOMN MTPOTPECCHH.
Pemenne 3amau Ha npumMeHeHue
(hopMyIBI CyMMBI OECKOHEYHO
yOBIBaromIei reoMeTpHIECcKOi
HPOTpecCHr
97/194 | Pemenue 3a1a4 BeckoHeuHO yOBIBaromas reoMeTpruIecKas IMpakTnuecko | Pemenne 3amad Ha mpUMeHEHHE camoctosite | [ToaroToBka moknana u pedepara mo
MIPOTPECCHS. e 3aHATHE | POPMYIBI CyMMBI OECKOHEYHO JIbHAS teme «[lonsarne nuddepeHnmana u ero
yOBIBaromIel reOMeTpHYECKOi pabora | IPUIIOKECHUSN
POrPecCHr
98/196 | IpoussoxHas. [poussoanas. [ToHsTHE O TPOU3BOAHON Jlexuus O3HaKOMJICHHE C TOHATHEM YcTHbII
(YHKIUH, €€ TeOMETPUUYECKUH 1 HU3MISCKUN MIPOU3BOJHOM. ornpoc
CMBICIL. YpaBHEHHE KacaTelIbHOU K rpaduky W3ydenve u GpopMynupoBaHue ee
GyHKIUH. MEXaHHYECKOT'0 H TEOMETPHUYECKOTO
CMBICITa, U3yUEHHE aIropuT™Ma
BBIYHCIICHUSI IPOU3BOIHON HA
MpUMepe BBIYHUCIICHUS] MTHOBEHHOMN
CKOPOCTH U YTJIIOBOTO KO3 PHUIHEeHTA
KacaTelbHOH.
99/198 | Pemrenue 3axau IMponsBoanas: MexaHndeckuil U reomerpuueckuii | [IpakTndecko | O3HaKOMIIEHHE C IOHATHEM HPaKTUIECK
CMBICIT IPOU3BOIHOM. € 3aHATHEe | MpOW3BOJHOW. V3yueHne n ast pabota
YpaBHeHHe KacaTeIbHOM B 001IeM BUjIE. (hopMyIMpOBaHHE € MEXaHNIECKOTO
U TEOMETPHYECKOTO CMBICTIA,
U3yYEHHE AITOPUTMA BBIYUCICHHSI
MPOU3BOIHOW HA MPUMEpPE
BBIYHCIICHUSI MTHOBEHHOM CKOPOCTH U
yrioBoro Ko3ddurmenrta
kacarespHOH. CocTaBieHne
YpaBHEHUsI KacaTeIbHOU B 001I[eM
BUJIE.
100/200 | ITpaBuJa " [Ipou3BogHbBIE CYMMBI, Pa3HOCTH, IPOU3BEICHUS, Jlexuus YcBoeHue npaBuil npaktrudeck | CocTaBlieHHE CIPABOYHON TaOIIHIIBI IO
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¢opmyJibl
auddepenuuposa
HHUS

yacTHbIE. [IpON3BOAHBIE OCHOBHBIX
3JIEMEHTAPHBIX (YHKIIHMI.

IuddepeHInpoBaHU, TaOIUIIBI
HPOM3BOJHBIX JIEMEHTAPHBIX
(byHKLHMI, TPUMEHEHUE JUIs
nuddepeHpoBanis GHYHKIIHMA,

COCTaBJICHUSA YpaBHCHUA KacaTeJIbHOM.

3ydenne TeopeM o CBsI3H CBOICTB
(YHKIMHY U TPOU3BOTHOM,
(hOpMyITHPOBKA HX.

as paborta

TMPOU3BOHBIM

101/202

Pemienue 3axau

IpaBuia u popmynsl uddepeHunpoBanus,
TaOIHLA IPOU3BOIHBIX JIEMEHTAPHBIX (QYHKIIUH.

[IpaxTHuecko
€ 3aHsATHE

YcBoeHue npaBui
IuddepeHIupoBaHs, TaOIUIIBI
MPOU3BOHBIX JIEMEHTAPHBIX
(yHKUMH, TPEMEHEHNE IS

i depeHIpoBaHus HYHKIUH,

COCTABJICHHUSI YPABHCHUS KacaTeIbHOI.

W3ydeHne TeopeM O CBSI3H CBOWCTB
(YHKIIMY U TPOU3BOTHOM,
hopMynUpoBKa HX.

MaTeMaTHy
€CKHUH
JIUKTaHT

102/204

Pemrenue 3axau

[IpaBuna u popmyisl audhepeHIUpOBaHHUS,
TabIHIa IPOU3BOIHBIX YIEMEHTAPHBIX (PYHKIIHH.

IIpakTnuecko
€ 3aHsiTHE

YcBoeHue npaBui
mudQepeHInpOBaH, TaOIUIIBI
MPOU3BOJIHBIX AJIEMEHTAPHBIX
(yHKUMH, TpUMEHEHNE IS
muddepeHIpoBanus GyHKIUA,

COCTABJICHHUSI YPABHCHHS KacaTeIbHOIA.

M3ydenue Teopem o CBsI3U CBOUCTB
(yHKIUH U IPOU3BOIHOM,
dhopMynupoBKa HX.

caMocTosTe
JIbHAs
pabora

103/206

Hccenenosanne
dyHkumun
TMOMOIIbI0
NPON3BOJHOI.

[IpumeHeHne NPOU3BOJHOM K HCCIEIOBAHUIO
(GYHKUMHA 1 ToCTpoeHHIO rpaduKoB. [Ipouszseodnvie
06pammnoll GynKkyuu u KOMROUYUU GYHKYUU.

JIeKnoHHO-
MPaKTHYECKO
€ 3aHATHE

N3ydenune TeopeM o CBSA3H CBOICTB
(YHKIMY U TPOU3BOTHOM,
($hopMyITHPOBKA HX.

IIpoBeneHue ¢ HOMOLIBIO
MIPOU3BOHOM HCCIIEIOBAHUS
dhyHKIMH, 3a1aHHON QopMyIIOii.

VcTHbIiM
onpoc

CocraBieHne anropuTMOB
uccaenoBaHus QYHKIUHA C TTOMOIIBIO
MIPOU3BOHON

WNunuunyanpHoe 3aaanue No2l

104/208

Pemrenue 3axau

Hccnenosanune
MPOU3BOTHOM. Haxoxnenue
HalMEHBLIET0  3HAYEHUs U
3HAUCHUH (YHKLIHUH.

MTOMOTIBIO
HanOOJIBIIIETO,
IKCTPEMATBHBIX

yHKINT c

[IpaxTHuecko
€ 3aHsiTHE

[IpoBenenue ¢ moMoIubI0
MIPOU3BOHOM HCCIIEIOBAHUS
dbyHKIUH, 3a1aHHON QopMyII0ii.
YcTaHOBIEHHE CBSI3U CBOWMCTB
(YHKIMY ¥ TPOM3BOHOM 10 UX
rpadukam.

[Ipumenenue npou3BOIHON 1JIst
pelreHus 3a1ad Ha HaX0XKIEeHHe
HanOOJIBIIEro, HANMEHBIIIETO
3HAUCHNUS U HA HaXOXKICHHE
JKCTpeMyMa

MPaKTHYECK
ast pabota

[MoaroroBka K KOHTPOJIEHOM paboTe

105/210

Haxoxnenue
HAWJIyYIIero
pelieHns 3a1a4

[TpumMepsl  HMCIONIB30BaHUSI  MPOU3BOJHOW  JIJISt
HaXO0KIEHUS HaWIy4LIero peuieHus B
MIPUKJIAJHBIX 3ajadax. BTopas mpousBojHas, ee

[IpakTuyecko
€ 3aHATHE

[TpumMeHeHne mpou3BOAHOM ISt
pelieHUs 3a/1a4 Ha HAXOXKICHHE
HaKOOJIBIIIEr0, HANMEHBIIIETO

KOHTPOJIBH
ast pabora
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TEOMETPUYECKH M (U3UYECKHH  CMBICIL.
HaxoxxaeHne ckopocTH A Mpolecca, 3aJaHHOTO
(bopmyoit u rpadUKOM.

KonrtponsHas pabora Ne 8(mocnenoBaTenbHOCTH,

3Ha4YCHUS U Ha HAXOXK/ICHUE
JKCTpeMyMa

OECKOHEYHO yObIBaroImas reoMeTpryecKas
IIporpeccHs, MPOM3BOIHAS)
HUHTETPAJI U ET'O NIPUMEHEHUE
106/212 |IlepBooGpasnass u IlepBoo6pa3Hast u MHTETpal. Jlexuus O3HaKOMIIEHHE C TIOHATHEM VYerueii | CocTaBiieHHE CIPaBOYHON TaOIUIIBI
HHTErpaJ. UHTETpasa U NepBooOpasHoOiM. OIpOC | HepBOOOPA3HBIX U HHTETPAIOB
Pemienue 3ana4 Ha cBA3b
nepBooOpa3Hoil U ee MPOU3BOIHOM,
BBIYHCIICHUE TIepBO0OPa3HO 11t
JTAHHOH (QYHKIMY.
107/214 | Pemenne 3axa4 HuTterpan u nepBoodpazHas. Ipaktiuecko | Pemenue 3amad Ha CBsI3b MaTeMaTH4
€ 3aHATHE | IEPBOOOPA3HON U ee MPOU3BOIHOM, ecKuil
BBIYHCIICHUE TIEPBOOOPa3HOM 11t JUKTaHT
JTAHHOW (DYHKITHH.
108/216 | Pemenue 3ana4 Wnrerpan u nepBoodpasHas. IIpakTrdecko | Pemrenne 3agaq Ha cBA3b npakTrieck | UuauBuayanbHoe 3aqanue Ne2?2
€ 3aHATHE | IepBOOOPa3HOMU M €€ IPOU3BOIHOM, ast pabota
BBIYHCIICHUE TIEPBOOOPa3HOM 11t
JTAHHOH (QyHKIMY.
109/218 | Pemenue 3ana4 HaxoxneHne HHTeTrpasios. IIpakTrdecko | Pemrenne 3agaq Ha CBA3b CaMoCTosITe
€ 3aHATHE | IEPBOOOPA3HON U ee MPOU3BOIHOM, JIbHAst
BBIYHCIICHUE TIEPBOOOPA3HOI ISt pabota
JTAaHHOW (DYHKITHH.
110/220 | OnpenenenubIii [IpumeHeHMe onpeeIeHHOr0 HHTerpaja st Jlexuus W3yuyeHune npaBuia BEIYUCIECHUS YcrHbIi
HHTErpasi HaX0)KICHHS TIOIIAIH KPUBOJINHEHHOM nepBooOpa3HON U TEOpPEMBI orpoc
Tpaneuuu. Teopema Herorona—1Jleitbnuma. Herorona— JleliOnuma.
Pemenue 3aau Ha MpUMEHeHHe
MHTETpaa sl BEIYUCICHUS
(DU3HYECKUX BEJIMYHH U TUIOIAIeH
111/222 | ®opmyaa Dopmyna Herorona—IJlei6oruma. IIpaktuuecko | M3ydeHune npaBuia BBIYACICHUS camocrosrte | UnanBuayansHoe 3amanue Ne23
HrioTona- € 3aHATHE | MepBOOOPa3HOW M TEOPEMBI JIbHAs
Jleiionuna Hprorona— JleliOnuna. pabota
112/224 | Mnomans [IpumeHeHHe oOmpeneieHHOr0 MHTerpana Ajs Jlexuus W3yuyeHune npaBuia BEIYUCIECHUS MpPaKTHYECK
KPHMBOJIMHeIHOi HaXO>KAEHHs IUIOIAIU KPUBOJIMHEHHON Tpanenuu nepBooOpa3HON U TEOpPEMBI ast pabota
Tpaneuuu Herorona— JlettOnura.
Pemenue 3aad Ha MpUMEHEHHE
MHTETpaIa JJIsl BEIYHUCICHUS
(pU3MUYECKIX BEJIMYHH U TUIOMAIeH
113/226 | Pemenue 3aaa4 ITpumenenue omnpeneneHHoro wuHrerpana i | I[Ilpakrudecko | 3yueHne npaBuia BEIUMCIECHUS camocrosite | [ToaroToBka K KOHTPOJIBHOM padoTe
HaXOKIEHUS TUIONIaAN KPUBOJIMHENHHOM Tpanenun € 3aHsATHe nepBOOOPA3HON U TEOPEMBI JbHas
Herorona— JleiiOHuma. pabota

Pemrenvie 3a1a4 Ha MpUMEeHEHHE
WHTETpalia Uil BHIYACICHHS
(hU3HYECKUX BEIMYHUH U IUIOMAAeH
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114/228

IIpumenenue
HHTerpaia B
usnke H
reoMeTpHuu

[Mpumepsl MpUMEHEHUsT HWHTErpajia B (usuke u
TeOMETPHHU.

[MpumeHeHre HHTerpaia K BEIYUCICHUIO
(bH3MYIECKUX BETMYHH U IUIOMIAaeH

Konrponbnas pabora Ne 9 (mepBoobpasHast,
HUHTErpaJl, Iiomaias GUrypsl)

JIeKIIMOHHO-
MIPAKTUYECKO
€ 3aHATHE

Pemenue 3agau Ha mpuMeHeHME
UHTETpaa IJIsl BEIYUCICHUS
(hU3MYECKUX BENUYHH U TUIOIaaeH

KOHTPOJIbH
as paborta

3JEMEHTHI TEOPUH BEPOSITHOCTEN 1 MATEMATHYECKON CTATUCTHKH

115/230 | DsieMeHTBI TEOPUH Onemenmel meopuu geposmuocmeii. CoObITHE, Jlexuus N3y4yeHune kiaccu4eckoro Verusiii | [ToaroroBka qokitanoB u pedeparos Mo
BEpOSITHOCTEIA. BEPOATHOCTB COOBITHSI, CIIOKEHNUE U YMHOXKEHHE OTIpEe/IENICHUs BEPOSATHOCTH, CBOUCTB ompoc | teMam «CpeaHue 3HAYCHHS U UX
BEPOSTHOCTEN. [loHAamue o He3asucumocmu BEPOSITHOCTH, TEOPEMBI O CYMME NPUMEHEHHE B CTATHCTUKE», «CXEMBI
cobvimuil. BEPOATHOCTEH. MOBTOPHBIX UCTIBITAHUN bepHymn»
PaccMoTpeHue TpuMepoB BEYHCICHUS
BEPOSITHOCTEH.
116/232 | Beruncienne Kraccuueckoe omnpesenieHue BepOSTHOCTH, IMpakTnyecko | M3y4yeHne KiiacCHYeckoro MIPaKTHIECK
BEPOSITHOCTHU CBOWCTBA BEPOSITHOCTEH. € 3aHATHE | ONPENEJICHUs BEPOSTHOCTH, CBOMCTB as pabora
BEPOSITHOCTH, TEOPEMBI O CYMME
BEPOATHOCTEH.
PaccMoTpeHue MPUMEPOB BBIYUCIICHHS
BeposiTHOCTel. Pemenue 3anau Ha
BBIYHCIICHUE BEPOSITHOCTEH COOBITHI
117/234 | Beiuucienue CBolicTBa BEpOSITHOCTEMH, TEOpEMa 0 CyMMe [IpakTuuecko | MI3yyeHue Ki1acCHUECKOTo CcaMoCTOsITe
BePOSITHOCTH BEPOATHOCTEH. Y MHOXEHHE BEpPOSITHOCTEH € 3aHATHE | ONIPE/ICNICHUS BEPOSTHOCTH, CBOWCTB JIbHAs
BEPOSITHOCTH, TEOPEMBI O CYMME pabora
BeposATHOCTEN. PaccMoTpeHue
HPUMEPOB BBIYHCICHHS BEPOSTHOCTEH.
Penrenne 3a1a4 Ha BEIYUCIICHUE
BEPOSITHOCTEH COOBITHIA
118/236 | Auckpernas Juckpemnas  cuyyatinas —6enuduUHd, 3AKOH —ee Jlexuust O3HaKOMJICHUE C MPEJICTaBICHUEM YcrHbli
cayqaiiHast pacnpedenenus.  Hucnogvle  xapakmepucmuxiu YHCIIOBBIX IAHHBIX M UX orpoc
BeJIUYHHA ouckpemmotl cayuaiinou eenuyunsl. Ilonamue o XapakTepucTHKaMu. PaccmoTperne
3aKOHe DONBLUIUX HUCel. PUMEPOB BBIYHCICHHS BEPOSTHOCTEH.
119/238 | Berunciaenue Brruucnenune BepostHocrell. [Ipuknannsie 3anaun. | Ilpakrudecko | Penienue 3a1a4 Ha BEIYUCICHUE caMocCTosTe
BEpPOSITHOCTEM. € 3aHATHE | BEpOSATHOCTEH COOBITHI JIbHAst
pabora
120/240 | DnemeHTHI Dnemenmbl  mamemamu4eckou  Cmamucmuxu. Jlexius O3HaKOMJICHUE C MTPEJICTABICHUEM VYcTHbIi
MaTeMaTH4YeCKOi [pencraBnenne AaHHBIX (TaONUIBI, JUArpaMMBI, YHCIIOBBIX IAHHBIX M UX orpoc
CTATHCTHKH rpadukn), cenepanvras co8OKYnHOCMb, 8b160pKA, XapaKTePUCTUKAMHU.
cpednee apugmemuyeckoe, meouana. Ilonamue o
3a0auax MAMEMAMUYecKo CMAMUCTUKU.
Pewenue npaxmuueckux 3a0au ¢ NpuUMeHeHuem
BEPOAMHOCIHBIX MENOO08.
121/242 |Ipencrasienue [pencrasnenue unciaoBbix qaHHbIX. [Ipuknagueie | [Ipaktuuecko | Pemenne mpakTHueckux 3a1aq Ha npaxtuyeck | [IoarotoBka kK KOHTPOJIBHOM padoTe
YHCIOBBIX 3aja4u. e 3aHiATHEe | 00pabOTKY YKMCIOBBIX JaHHBIX, ast pabota
JaHHBIX. BBIUMCIICHHE HX XapaKTEPUCTUK
122/244 | Pemenue 3apau KonrponsHas padora NelQ (BEpOsSTHOCTB, [IpaxTruecko | Pemenue npakTuueckux 3ajad Ha KOHTPOJIBH
[IPEJICTABIICHHE YHCIOBBIX JIAHHBIX) e 3aHsATHEe | 00pabOTKY YMCIIOBBIX IAHHBIX, ast pabota
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I BBIYHUCJICHUC UX XapPaKTEPUCTUK

YPABHEHUSA 1 HEPABEHCTBA

123/246

YpaBHeHus1
CHCTEMBI
YPaBHEHHH.

CUCTEMBI YpaBHEHUI.
HppalUOHANIbHbIC,
TPUTOHOMETPHUECKHE

YpaBHeHus u
PanmoHaneHbIe,
MIOKa3aTeIbHbIe u
YPaBHEHUS U CUCTEMBI.
PaBHOCHIIBHOCTD ypaBHEHHH, HEPAaBEHCTB, CHCTEM.
OCHOBHBIE NTPUEMBI UX peIIeHHs (pa3jiokeHne Ha
MHOXKUTENIH, BBEJCHHE HOBBIX HEHU3BECTHBIX,
IO/ICTaHOBKA, rpadUyYecKuil MeTox).

Kophuu ypaBHeHMid. PaBHOCHIBHOCTD YpaBHEHUIA.

Jlekuust

O3HaKOMJIEHHE C TPOCTEHIIUMHU
CBEJICHUSIMH O KOPHSIX
anredpandecknxX ypaBHEHHH,
MOHATHSIMU UCCIIEIO0BAHUS YpaBHEHHI
U CHCTEM YpaBHEHHI.

W3ydeHne Teopun paBHOCUIBHOCTH
YpaBHEHUH U €€ IPUMEHEHUS.
[loBTOpEHME 3amuCH peleHus
CTaHJIapTHBIX YPaBHEHHH, TPUEMOB
peoOpa3oBaHus YpaBHEHUH ISt
CBEJIeHHs K CTaHAapTHOMY
YPaBHEHHUIO.

Vcronb3oBaHue CBOWCTB U TpadKOB
(yHKUUH 115 pelIeHNs] ypaBHEHUH.

VcTHBIM
o1poc

IToxroToBKa IOKIago0B U pedepaTos 1o
teMmaM «['pacuueckoe pemenue
YPaBHEHUH U HEPABEHCTBEY,
«MccnenoBanue ypaBHEHUI U
HEpPaBEHCTB C IIapaMeTpOM»

124/248

Pemienue
YpPaBHeHHu M

PanyonanbHble, HppAlMOHANBHBIC YPaBHEHHS H
CUCTEMBI. [IpeobpazoBanue YpaBHEHUH.
OCHOBHBIE IPUEMBI PELLICHUS YPaBHEHUI.

IIpakTnuecko
€ 3aHsiTHE

IloBTOpEHME 3anucu perieHus
CTaHJIapTHBIX YPaBHEHHUH, IPUEMOB
npeoOpa3oBaHys ypaBHEHUH 11t
CBEJIeHHs K CTaHAapTHOMY
ypaBHeHU10. Perienye panoHanbHbIX,
HppalUOHAIBHBIX, TI0OKA3aTENbHBIX U
TPUTOHOMETPUIECKHUX ypPaBHEHHUH H
CHCTEM.

MPaKTHYECK
as pabora

125/250

Pemenue
YpaBHeHHU M

TloxazarensHbIe U NOrapH(GMHUIECKIE YPaBHEHHS
U cucteMsbl. Penienne ypaBHeHui

IIpakTnuecko
€ 3aHsiTHE

Pemenue panyoHanbHbIX,
MPPAIMOHAIBHBIX, IOKA3aTEIbHBIX U
TPUTOHOMETPHUYECKUX YPaBHEHUH U
cucreM. Pemenue ypaBHeHuit ¢
IIPUMEHEHHEM BCeX IPUEMOB
(pa3noxeHust Ha MHOXUTEIIH,
BBEJICHNUS] HOBBIX HEU3BECTHBIX,
MIOJICTAHOBKH, TpaueCKOT0 METO/Ia).

MPaKTHYECK
ast pabota

WunusunyansHoe 3amanune No24

126/252

Pemrenue cucrem

YPaBHEHHUIA.

TpuroHomeTprdecKie ypaBHEHHUS U CHCTEMBI.
Pemenne ypaBHeHUH.

Jlexmus

Pemenue pannoHanbHbIX,
HpPpaLUOHAIBHBIX, TOKA3aTENbHBIX U
TPUTOHOMETPHUYECKUX YPaBHEHUH U
cucreM. Pemenue ypaBHeHuit ¢
IIPUMEHEHHEM BCeX IPUEMOB
(pa3noxeHus: Ha MHOXKHUTEIH,
BBEJICHUS HOBBIX HEU3BECTHBIX,
MOACTAHOBKH, TPaMUECKOT0 METO/Ia).

VcTHbIiM
onpoc

127/254

Pemenne
YPABHEHHUN.

CHCTEM

Pemenue cucrem ypaBHEeHUH.

[IpaxTHuecko
€ 3aHsATHE

IToBTOpEHNE OCHOBHEIX IPHUEMOB
PEICHUA CUCTEM. Pemenue cuctem
YpaBHEHUH ¢ IPUMEHEHUEM
Pa3IMYHBIX CIIOCOOOB.

caMocTosTe
JIbHas1
pabota

128/256

HepasencrtBa.

HepaBeHCTBa. PaHI/IOHaJILHLIe, HUppanuoOHaJIbHBIC,
TI0Ka3aTCIbHbIC U mpUucoOHoOMempuiecKue

Jlexmus

O3HaKOMIIEHHE C 06HII/IMI/I BOIIpoCaMu
PCIICHNS HEPABEHCTB U

VT
o1poc

WNuauBunyansHoe 3aganue No25

40




HepaBeHCTBAa. OCHOBHBIE IIPUEMBI HX PEIICHUS. HCIOJIb30BAHUE CBOWCTB U rpa)MKoB
(yHKIMI OpH pelIeHUH HepaBeHCTB.
129/258 | Pemenue 2 Pemenne HepaBeHCTB IpakTuuecko | Pernenne HepaBeHCTB U CHCTEM CaMoCTosITe
HEPaBEeHCTB € 3aHATHE | HEPAaBEHCTB C IPUMEHEHHEM JIbHAs
Pa3IHYHBIX CIIOCO0OB. pabora
130/260 | Ucnosnb3oBanue 11 HUcnonp3oBanme cBOHCTB U TpadukoB ¢yHKnwii | JleknuonHo- | Mcrmonbp3oBaHue CBOMCTB U rpaKOB | MPaKTHIECK
cBOiiCTB " IIpU pelIeHNH ypaBHEHHH M HepaBeHCTB. MeTon | MpaKTH4ecKo | GyHKIUH I peleHus ypaBHEHHH. ast pabota
rpagukoB uHTepBanoB. M300paxkeHne Ha KOOPIUHATHOM | € 3aHATHE
ynxumi npu IUIOCKOCTH MHOKECTBA DPEIICHUH YpaBHEHHH H
peleHnu HEPABEHCTB C JIBYMsI IEPEMEHHBIMU U HX CHCTEM.
yYpaBHeHuit " Hcnonb3oBanue cBOWCTB U rpaduKoB (GyHKIHH
HEPaBEHCTB JUISL pellieHNs] YpaBHEHHI W HEPaBEeHCTB.
131/262 | MpukjaagHbe 11 Ipuxnaonvie 3a0ayu. [Mpumenenue | JlekunonHo- | [IpuMeHeHHe MaTeMaTHYECKUX npakTrieck | [TonroroBka K KOHTPOIBEHOI paboTe 2
3agavn. MaTeMaTHYeCKHX  METOJOB  JUIi  DEIICHHUS | MPAaKTHYECKO | METOMOB IS PEICHUS ast paboTa
COJIepKATENBHBIX 3a/ad M3 PA3lIMYHBIX oOnacTeil | e 3aHATHE | COJeprKaTeNlbHBIX 338ad U3 PA3IHIHBIX
HayKH W TIpaKTHKW. VHTepmpeTamus pesyibTara, oburacTelt HAYKH U IPAKTHKN.
y4eT peasbHBIX OTPaHHYCHUH. WHtepnpernpoBanne pe3yabTaToB ¢
Pemienne cucreM ypaBHEHUH. Y4€TOM peaJIbHbIX OIrpaHUYEHUI
132/264 | Pemenue 3axau 2 Pemenne ypaBHeHHH, HEPaBEHCTB, CHCTEM IMpakTnyecko | Perrenne panuoHalbHEIX, KOHTpOJBH | [ToAroTroBka K sK3aMeHy 4
YpaBHEHUH. € 3aHATHE | UPPAlMOHATIBHBIX, TOKA3aTENbHbIX U ast pabota
KontponpHas padora Ne 11(ypaBHeHus u TPUTOHOMETPHUYECKUX YPaBHEHUH U
HEPaBEHCTBA) cucreM. Pemienue ypaBHeHul U
CHCTEM C IPIMEHEHUEM BCEX IPHEMOB
(pa3noxeHus Ha MHOXKUTEINHN,
BBEJICHUS HOBBIX HEU3BECTHBIX,
MOJICTAHOBKH, TPapHUECKOTO METOIa).
PerieHne HepaBeHCTB U CHCTEM
HEpaBeHCTB C MPUMEHEHHEM
pa3IMYHBIX CIIOCOOOB.
Bceero 108 [ 156 |0 132
B npozpavme KypCUom ablOeleH Mmamepuai, KOMOopblil npu u3yyeHuu mamemamuxu KOHMPOA0 He noonesxcum.
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3. YCJIOBUS PEAJIM3ALIMU YYEFHOU JUCHUTLJIAHBI

3.1. TpeGoBaHusl K MUHUMAJIbHOMY MAaTepPHAJbHO-TeXHHYECKOMY 00ecledeHn 0

OcBoenue mporpaMMmbl  y4eOHOW  AuCHUIUIMHBI «Martemaruka: anrebpa ©  Hayana
MaTEMaTHYECKOI0 aHAJIN3a; TeOMETPUs» MpEeAroaraeT HaIuyue B mpodeccuoHanbHOM 00pa3oBaTenbHON
OpraHU3allH, pean3yIoliell 00pa3oBaTeNbHYIO IPOrpaMMy CpPETHEro O0IIero 0Opa3oBaHUs B Mpeaeiax
ocBoerust OIIOIT CIIO na 6Ga3e OocHOBHOro o00IIero oOpa3oBaHMs, YYEOHOrO0 KaOMHETa, B KOTOPOM
UMEETCS] BO3MOXHOCTh O0ECTICUNTh 00yJarouMcsi CBOOOTHBIN JTOCTyM B MIHTepHET BO BpeMsi yueOHOTO
3aHATUS U IEPUOJI BHEYYEOHOM e TEIbHOCTH.

[Tomemienue kabuHeTa JOHKHO YAOBIETBOPATH TpeboBaHMsIM CaHUTAPHO-3MUAEMUOIOTHIECKUX
npaBuil 1 HopMmaTuBOoB (CanlluH 2.4.2 Ne 178-02) u OBITh OCHAIIEHO THUIIOBBIM OOOPYIOBAaHHUEM,
YKa3aHHBIM B HACTOSIIMX TPeOOBAaHUSX, B TOM YHCIE CIEUUAIM3UPOBAHHOW Y4eOHOH MeOenbio U
cpeacTBaMu OOy4YeHHSs, JIOCTaTOUYHBIMHU JJIsi BBINOJIHEHHUS TpeOOBaHUII K YPOBHIO MOJATOTOBKHU
00yJaroIuXCs.

B kaOunere 10KHO OBITh MYJIBbTUMEIUHHOE 000PYA0BaHNE, TOCPEACTBOM KOTOPOTO YYACTHUKH
00pa3oBaTENBHOIO TMpOIECCa MOTYT MPOCMATPUBATh BU3YAJIbHYI0 HH(OpPMAIMIO IO MaTeMaTHKe,
CO3/1aBaTh MPE3EHTAINH, BUJCOMATEPHUAIIbl, UHBIE JOKYMEHTHI.

B cocraB y4eOHO-METOIMYECKOTO M MAaTEPUATBHO-TEXHHYECKOTO OOECIICYECHUsT MPOTPAMMBI
yuyeOHOW IuCHUIUIMHBL «Maremaruka: anrebpa M Hayala MaTeMaTUYeCKOro aHallh3a; TeOMETPHs»
BXOJISIT:

* paboyee MeCTO MPENoIaBaTeNs;

* HarJsAHbIE TOCOOMS (KOMIUIEKTHI YYEOHBIX TaOJMIl, TUIAKATOB, TOPTPETOB BBIIAIOLIMXCS
yUYEHBIX-MaTEeMaTHUKOB U Jp.);

* [10Ca/I04YHbIE MECTA IO KOJIUYECTBY 00YyUaAIOLINXCS;

* OuOaMoTEeUHBIN (HOH/I.

B Oubnamorteunsiii ¢GoHA BXOIAT Y4YEeOHHKH, ydeOHO-merommueckue KomruiekTsl (YMK),
o0ecrnieunBaroIIe OCBOeHUE yueOHOM AucIUILTUHBL «MaTemaTrka: anredpa U Hayansa MaTeMaTHYeCKOTo
aHaJM3a; TeOMETPUs», PEKOMEHIOBAaHHbIE WM JOMYIICHHBIE JJISi MCIIOJIB30BAaHMS B MPO(ECCHOHATBHBIX
00pa30BaTeNbHBIX OpPraHU3alUsAX, PEATU3YIOIUX O0pa30BaTEIbHYI0 MPOTpaMMy CpEIHEro OOIIero
oOpazoBanus B penenax ocsoenus OIIOIT CITO na 6a3e ocHOBHOTO 00111€TO 00pa30BaHUs.

bubnuoreunsiii GoHI MOXeT ObITH JONOJHEH SHUMKIONEAUSIMHU, CIIPABOYHUKAMHU, HAYYHOH,
Hay4HO-TIOMYJIIPHOM U IPYTOil JINTEpATypOi IO MATEMATHKE.

[lpu peanuzaiuu nporpaMmbl y4eOHOM JaucCHMIUIMHBI «MaTteMmaTuka: anarebpa M Hadana
MaTEeMaTHYeCKOr0 AaHajiu3a; T'€OMETPHUS» HCIOJIb3YIOTCS TEXHUYECKHME BO3MOXKHOCTH KaOuHera Ne28
«ITpodeccroHaNbHBIX TUCIMITIIMH»

B nponecce ocBoeHust mporpaMMbl yueOHOW NUCHUIUIMHBI «MareMmaTuka: anreOpa ¥ Hadaja
MaTeMaTHYeCKOro aHajau3a; TIEeOMETPHUs» CTYICHTHl JOJDKHBI MOJYyYUTh BO3MOXKHOCTH JIOCTyNa K
ANIEKTPOHHBIM Y4YeOHBIM MaTepuajgaM [0 MaTeMaTHKe, MMEIOIIMMCS B CBOOOJHOM JOCTYyNE€ B CETU
WHTepHeT (37eKTPOHHBIM KHUTaM, IPaKTUKyMaM, Tectam, matepuainam EI'D u ap.).
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3.2. UndopmanuonHoe odecrniedeHne 00yueHust

Ilepeyenb pexkomMeHayeMbIX Y4yeOHBIX u3AaHuii, HHTepHeT-pecypcoB, JA0NOJHUTEIbHOM
JINTEPaTyphbl

st ctyneHToB

1. bBammakoB M.W. Maremaruka: airebpa ¥ Hadaja MaTeMaTUYECKOTO aHallM3a, FE€OMETPHS:
y4eOHMK Ui  CTYACHTOB IpO(EeCCHOHANBHBIX  00pa30BaTENbHBIX OpPTraHU3alni, OCBAMBAIOIIUX
npodeccuu u cnermanbHoctu CI10. — M.,2017

2. bammakoB M.M. Maremaruka: anreOpa W Hayajia MaTeMaTHYECKOTO AaHAIM3a, T'€OMETPHS:
COopHuk 3amau mpoduIbHOM HAmpaBIEHHOCTU: y4yed. mocobue Ui CTYACHTOB MNpOo(deCCHOHATbHBIX
o0pa3zoBaTeNbHBIX OpraHu3aluii, ocBamBarommx npodeccun u cneunansuoctu CI10. —M.,2017

3. bammakoB M.U. Maremaruka: anrebpa ¥ Hadajga MaTeMaTUYECKOTO aHallM3a, FE€OMETPHS:
3amaunuk: y4eO. mocoOue i CTYAEHTOB NPO(ECCHOHATIBHBIX 00pa30BaTENbHBIX OpraHU3alu,
ocBamBarmux mnpodeccun u crnenuanbHoctu CI1O. — M.,2017

4. bammakoB M.M. Martemaruka: anrebpa M Hadajga MaTEeMaTUYECKOrO aHalN3a, T€OMETpUS:
DNEeKTPOHHBI y4eO.- MeTOA. KOMIUIEKC [JIsi CTYJIEHTOB NpOoQecCHOHANBbHBIX 00pa3oBaTeNbHBIX
opraHm3aluii, ocBanBaronux npodeccuu u crenuanpbHoctu CI10. — M.,2017

5. Tyces B.A., I'puropseB C.I'., Hpomrmna C.B. Maremaruka: anrebpa u Havana
MaTEeMaTUYeCKOro  aHaju3a, reOMETpHUSL: y4eOHMK  JUIsI  CTYIEHTOB Ipo(deccroHaIbHbBIX
o0pa3oBaTeNnbHBIX OpraHU3allHii, ocBanuBaroux npodeccuu u cneunaibHoctu CI10. — M.,2017

s npenoaasaresiei

1. O6 obpazoBanuu B Poccuiickoii @enepauuu: ¢enep. 3akoH 0T 29.12. 2012 Ne 273-03 (B
pen. ®eaepanbubix 3aKk0HOB OT 07.05.2013 Ne 99-@3, ot 07.06.2013 Ne 120-®3, ot 02.07.2013 Ne
170-®3, or 23.07.2013 Ne 203-®3, ot 25.11.2013 Ne 317-@3, ot 03.02.2014 Ne 11-®3, or
03.02.2014 Ne  15-®3, ot 05.05.2014 Ne 84-®3, ot 27.05.2014 Ne 135-®3, ot 04.06.2014 Ne 148-D3, c
u3M., BHeCeHHbIMU DenepanbHbiM 3akoHOM OT 04.06.2014 Ne 145-D3, B pen. ot 03.07.2016, c
m3M. oT 19.12.2016.)

2. Ilpuka3 MunucrepcrtBa obpazoBanust U Hayku P® ot 17.05.2012 Ne 413 «OO6 yTBepkAeHUU
(dbenepaibHOTO TOCYJAapCTBEHHOTO 00pa30BaTENBbHOTO CTaHJAapTa CpeAaHero (MOJHOTO)  OOIIero
00pa3oBaHU.

3. Ilpuka3z MwunucrepcTBa oOpazoBanus U Hayku P® ot 29.12.2014 Ne 1645 «O BHeceHUH
n3MeHeHuid B Ilpuka3 MunucrepctBa obpazoBanus u Hayku Poccuiickoit ®enepanuu ot 17.05.2012 Ne
413 «“O06 ytBepxkaeHUU (GeaepalibHOrO0 TOCYJApCTBEHHOTO 00pa30BaTENbHOTO CTaHJIApTa CPETHEro
(momHOTO0) 00I1IeTO 00pa30BaHUsA ».

4. Tlpuka3 Munucrepcta oopazoBanus u Hayku P® ot 31 nexabps 2015 r. N 1578 "O BHeceHuu
U3MEHEHUH B (QenepajabHbIl ToCylapcTBEHHBIH 00pa3oBaTENbHBIM CTaHJApT CpEeIHEro OoOIIero
oOpa3oBaHMsl, YTBEP>KJIEHHBIN Npuka3oM MuHucTtepcTBa oOpa3zoBaHus U Hayku Poccuiickoit @enepanuu
or 17 mas 2012 r. N413"

5. IMuceMo JlemaprameHTa rocylapCTBEHHON MOJUTHKHU B c(epe MOArOTOBKU pabouux KaJIpoB U
JIIO MuHnuctepctBa oOpa3oBanuss u Hayku P®D ot 17.03.2015 Ne 06-259 «Pexomenpauuu 1o
OpraHM3aliM IOJIy4€HHs CpelHero oOmiero oOpa3oBaHHs B Ipeneiax OCBOEHHUS 00pa3oBaTENbHBIX
IporpaMM CpegHero MnpodeccHoHalIbHOro 00pa3oBaHUs Ha 0a3e OCHOBHOTO OOIIero oOpa3oBaHUs C
ydyeToM TpebGoBaHHUH (enepanbHBIX TOCYyJapCTBEHHBIX OOpa30BAaTEIbHBIX CTaHAAPTOB M IOJydyaeMoOM
npodeccur WM CeNUaIbHOCTH CPEHEro Mpo(ecCHOHANTBHOT0 00pa30BaHUs».

6. [IpumepHass ocHOBHas o0Opa3oBaTeNbHAs MPOrpaMMa CpPETHEro O0IIero oOpa3oBaHMS,
onoOpeHHas pemienneM  QeneparpHOrO  y4eOHO-METOIUYECKOTO OOBEIUHEHHsI IO O00IeMy
oOpazoBanwuto (mpoTokos oT 28 utonst 2016 r. Ne 2/16-3).

7. Bawmaxos M. M. MatemaTtuka: KH. Ul IperoiaBaTess: MeTol. mocobue. — M., 2013

8. bawmarxose M. U., [[vieanos IlI. M. Metoauueckoe mocoOue s MOAroToBku Kk EI'D. — M.,
2014.
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b w

HNHuTepHeT-pecypcsl
Maremaruka: yueonuk / M.U. bammakoB. — Mocksa : KaoPyc, 2017. — 394 c. — CIIO. —
ISBN 978-5-406-05861-9. — Pexxum nocryma: https://www.book.ru/book/922705.
MaremMaruka [DneKkTpoHHbBIN pecypc] : yueoHoe nmocodue / H.b. Kapbaunnckas [u np.]. —
DNEKTPOH. TEKCTOBbIE 1aHHble. — M. : Poccuiickuil rocyapcTBEHHBIM YHUBEPCUTET
npaBocynus, 2015. — 342 c. — 978-5-93916-481-8. — Pexum gocryna:
http://www.iprbookshop.ru/49604.html
www. fcior. edu. ru (MapOopManiioHHBIC, TPEHUPOBOYHBIC U KOHTPOJBHBIE MAaTEPHAIIBI).
www. school-collection. edu. ru (Equnas kosiekiuu muppoBbIX 00pa30oBaTEIbHBIX PECYPCOB).
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4. KOHTPOJIb W OIEHKA PE3VJbTATOB OCBOEHHUSI YYEBHOWM
TACIATLITAHBI

I'ATIOY CO «bornaHoBHYCKHANM MOJUTEXHUKYM», PEATU3YIOIIEe MOATOTOBKY IO MPOrpamme
y4eOHOH IUCIMIUIMHBI, 00ECIeYnBaeT OpPraHU3alUI0 M IPOBEACHUE TEKYIEro KOHTPOJS 3HAHMNA H
MIPOMEKYTOUHYIO arTecTauuio oOydatonmxcs. [lopsmok u  comepkaHue TEKYIIEro KOHTPOJIS U
MPOMEXKYTOUHOHM arrecranuu perinameHtupyercst «llonokennem o ¢opmax, HEpHOAUYHOCTH U TOPSIIKE
TEKYILEro KOHTPOJIS YCIIEBAEMOCTH U MPOMEXKYTOUHON aTTecTauy oOydaromuxcs no nporpammam CITO»
bornaHoBUUCKOro MOJUTEXHUKYMA.

Texymuit KOHTPOJIb 3HAHUM (yCIIEBa€MOCTH) MPOBOAUTCS IpernoaBaTesieM Ha JII000OM U3 BHIOB
yueOHbIX 3aHATHNA. DOPMBI TEKYIIEr0 KOHTPOJS BBHIOMPAIOTCS NMPEMOAaBaTeIeM HMCXOJS U3 CIenu(pUKU
y4eOHOM TUCIUIUIMHBI U HHAUBUAYAIBHBIX OCOOCHHOCTEH 00yYarouxcs.

DopMoil MTPOMEKYTOUHOW ATTECTALMU IO YYEOHOH TUCHUIUIMHE SIBISICTCS JK3aMEH, KOTOPBIN
MIPOBOJUTCSA TIOC)IE O0YUEHUS 110 YUeOHOM TUCHUILIMHE.

s arrectanuu obydaromuxcs co3garoTcs GoHabl oreHoYHBIX cpeactB (POC), mo3Bosomue
OLICHUTh 3HAHUSI, YMEHHUS U OCBOCHHbIE KOMIIeTeHIMH. DOHABI OLEHOYHBIX CPEJACTB ISl IPOMEKYTOUHON
aTTectanuu pazpabarbiBatorcsi U yrBepxkaatorcs ['AIIOY CO «bornaHOBHUCKUN TOJUTEXHUKYM)
CaMOCTOATEIIBHO.

OOC BKIIOYAIOT B ce0S MENAaroruyeckue  KOHTPOJIbHO-U3MEPUTENbHbIE  MaTepUalbl,
MpelHa3HauYeHHbIe [UIsl  OINpEAeNCHUS COOTBETCTBUS (WJIM HECOOTBETCTBUS) WHIAMBUAYAIbHBIX
00pa3oBaTENbHBIX JOCTHKEHUI OCHOBHBIM MIOKA3aTENSIM PE3Yy/IbTaTOB MOJITOTOBKH.

Hroroasi oueHKa pe3yJbTaTOB OCBOCHUS JUCLUIUIMHBI ONPENEIAETCS B XOJ€ MPOMEXYTOUHOU
aTTecTaluu.

OueHka 3HaHUM, YMEHUH M KOMIIETEHLMI 10 pe3ynbTaTaM TEKYyIIEero KOHTPOJIs U
IIPOMEKYTOYHOM aTTECTALMU IIPOU3BOAUTCS B COOTBETCTBUU C YHUBEPCAIBHON HIKAJION:

IIpouent KayecTBeHHas1 OLleHKA MHANBHIYAJIbHBIX
pPe3yJbTATHBHOCTH 00pa3oBaTeIbHBIX TOCTHKEHUH
(MpaBHJIbHBIX OTBETOB) 0as11 (0TMETKA) BepOaJIbHBIN aHAJIOT
90 + 100 5 OTJIMIHO
80 + 89 4 XOpOoIIO
70 +79 3 YJIOBJICTBOPUTEIILHO
menee 70 2 HE YJIOBJICTBOPUTEITHHO
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