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1. MACIIOPT PABOYEM ITPOI'PAMMBbBI JUCIHHAIIJINHBI
BJ1.03 «MaTremaTuka»
1.1. Ob6aacTh NpUMEHEHHUs NPOrPaAMMBbI
PaGouast nmporpamma gucruiuinabel BJ1.03 «Matematnkay SBJISETCS 4acThblO OCHOBHOM
npodecCHOHAILHONH 00pa30BaTEIbHON MPOrpaMMBI TTOJITOTOBKH CIELUAIMCTOB CPEIHETO 3BEHA
mo crnemuampHOCTIM 19.02.07 TexHonmoruss MOJOKAa M MOJIOYHBIX HpoayKToB, 19.02.08
TexHoJOrus Msica M MICHBIX IPOJYKTOB

1.2. Mecto qucuuniannbl B cTpykrype OIIOII
Hucuummmaa BJ[.03 «MartemaTtnkay sBisieTcss y4eOHOH THCIUIUITMHON 00s3aTenbHON
npeameTHol obsacti «Marematuka u nHpopmatukay ®I'OC cpennero obiiero oopa3oBaHus u
6a3oBoil AucHUIUIMHON oOmieobpasoBarenbHoi moaroroBku CIIO u peanusyercs B | u Bo |l
ceMecTpax MpU CpPOKe MOJIydeHHUsl cpeiHero mpodeccuoHambHOro obpaszoBanust 3 roxa u 10
MECSILIEB.

1.3. Ilenu u 32724y JUCUMILIMHBI, IVIAHUPYEMbIe Pe3y/bTAThl 0CBOCHHS Y4eOHOMH
AUCHHUILINHBI
Conepxanne mucnummmbabl  BJ[.03  «Martematnka» HampaBiIeHO Ha JIOCTH)KCHHUE
CHEAYIOIMNX HeJei:
— pa3BUTHE MPEICTaBICHUH O COLMAJIbHBIX, KYJIbTYPHBIX U HCTOPUYECKHUX (aKTOpax
CTaHOBJICHHS] MATEMATHUKH;
— (hopMHpOBaHUE JIOTUYECKOr0, AITOPUTMUYECKOTO U MAaTEMAaTHUYECKOT O MBIIIIJICHUS;

— (opMupoBaHHe yMEHHI NMPUMEHSTH IMOJyYCHHBIC 3HAHHS MPH PEUICHUH Pa3IMYHBIX
3ajadq;

— (QopMmupoBaHre mNpeACTaBICHHI O MaTeMaTUKE KaK YacTH OOIIe4YeTIOBeYeCKOM
KYJIBTYpbl, YHHUBEPCATHLHOM S3bIKE HAYKH, MO3BOJISIONIEM OMHCHIBATH M H3y4aTh peallbHbIC
MIPOIIECCHI U SIBJICHUS.

Yuebnas mucnumummHa bJ[.03  «MaremaTuka» OpUEHTHpOBAaHA Ha JIOCTHIKECHUE
CIIEAYIOIINX 3a4a4:

— chopMUpPOBATH IETOCTHOE IMPEACTABICHHE O MAaTeMAaTHUKE, €€ POJIH B COBPEMEHHOM
CUCTEME 3HaHUI U MUPOBOH KYJIbTYpE;

— M3YYUTh OCHOBHBIE MATEMAaTHUYECCKHE TIOHATHSA, WCIOJIb3yeMbIe JUIS OIHCAHUS
Pa3IMYHBIX MPOIECCOB U SBICHHUIA;

— chopMUPOBAThL HABBIKM MPHUMEHEHHS MATEMAaTHYECKUX METONOB IS PEIICHUS
MPAKTHYECKUX 3a/1a4.

IInanupyemble THYHOCTHBIE Pe3YbTATHI OCBOCHHS YUeOHO# TMCHUNINHbBI:

— ¢(hOpMHPOBAHHOCTH MPECTABICHUN O MAaTEMAaTHKE KaK YHUBEPCATbHOM SI3BIKE HAYKH,
CpEICTBE MOACIUPOBAHUS SIBICHUM U MPOIIECCOB, HJIEAX U METO/IaX MAaTEMATHKH;

— TMOHMMaHHE 3HAYMMOCTH MaTeMaTUKH Ui HAyYHO-TEXHHYECKOro Mporpecca,
cOpPMUPOBAHHOCTh OTHOLIEHUS K MaTEMaTHKE KaK K YacTH OOIIEYEIOBEYECKOW KYJbTYPHI
yepe3 3HAKOMCTBO C MCTOPUEN pa3BUTUS MaTEMATHUKHU, BOJIIOIIMEH MATEMATHUYECKUX UIEH;

—  pa3BUTHE  JIOTUYECKOTO  MBINUICHHUS, MPOCTPAHCTBEHHOTO  BOOOpaXKEHUS,
ANTOPUTMHYECKON KYJIbTYPbl, KpUTUYHOCTH MBIIIJICHUSI HA YPOBHE, HEOOXOIUMOM IS Oy Ty IIeH
podeCCHOHALHOMN JASITEIBHOCTH, IS MPOIODKEHHS 00pa30BaHUs U caMOOOpa30BaHMS;

— OBJQJICHHE MATEeMAaTHUYCCKUMU 3HAHUSMH H YMEHUSMH, HEOOXOAMMBIMH B
MOBCEAHEBHON JKHU3HU, [UIsI OCBOEHHUSI CMEXKHBIX €CTECTBEHHO-HAyYHbIX JUCHUIUIMH U
JUCUMIUIMH TpPO(EeCCHOHANBHOIO IMKJIa, Uil IMOJNy4eHUs oOpa3oBaHus B 00JacTiX, He
TpeOyIOMuUX yriay0aeHHOW MaTeMaTHYECKON MMOITOTOBKH;

— TOTOBHOCTh M CIIOCOOHOCTh K 00Opa3oBaHHIO, B TOM YHCJIE€ CaMOOOpPa30BaHUIO, Ha
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OPOTSDKEHUU BCEH JKM3HU; CO3HATENbHOE OTHOIICHHE K HEMPEephIBHOMY OOpa30BaHUIO Kak
YCJIOBHIO YCIIEIIHON PO ecCHOHAIbHON U 00IIECTBEHHOM NI TETbHOCTH;

— TOTOBHOCTb M CIOCOOHOCTh K CaMOCTOSTEJIBHOH TBOPUECKOW W OTBETCTBEHHOMU
NEeSITENIbHOCTH;

— TOTOBHOCTh K KOJUIGKTUBHOM paboTe, COTPYIHHMYECTBY CO CBEpPCTHHUKAMU B
0o0pa3oBaTeabHON, OOIIECTBEHHO IMOJIE3HOM, Y4eOHO-1CCIIe0BaTEIbCKOM, MPOSKTHON U APYTUX
BUJIaX J€ATEIbHOCTH;

— OTHOIIEHHE K NpodeccHoHaNbHOW JesATENIbHOCTH KaK BO3MOXXHOCTH YYacTHUs B
peIlIeHUH INYHBIX, OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIIEHAIIMOHAIBLHBIX TTPOOIIEM.

I[lnanupyemble MeTanpeaMeTHbIE Pe3yabTaThl 0CBOCHHUS Y4eOHOM INCIUNIMHBI:

— YMEHHE CaMOCTOSITEIIbHO OINPEAENsITh LENd JIEeATeIbHOCTH U COCTaBJISATh IJIAHBI
NESITEIbHOCTH;  CaMOCTOSITEJIbHO — OCYIIECTBJIATh, KOHTPOJHUPOBATH U  KOPPEKTUPOBATH
NESITEIbHOCTD; UCIIOJIB30BaTh BCE BO3MOXKHBIE PECYPCHI JIJISl JOCTUIKEHUSI TTOCTABIICHHBIX LIeJIen
U peair3alliy [JIaHOB JesTeIbHOCTH; BEIOUPATh YCHEIIHbIE CTPATETUH B PA3JIMYHBIX CUTYalLIUAX;

— YMEHHUE€ MNPOAYKTUBHO OOIIATHCA W B3aUMOJACHCTBOBATH B IPOILIECCE COBMECTHOU
NESITEIbHOCTH, YYUTHIBATh TO3HMIIMU JIPYTUX YYAaCTHUKOB JEATEIbHOCTH, 3(PPEKTUBHO
paspemniaTb KOH(IUKTHI;

— BJaJeHHE HaBBIKAMH II03HABATEIbHOW, Yy4eOHO-HCCIEAOBATENbCKOW M MPOSKTHOU
NeSITeNbHOCTH, HABBIKAMHU  pa3peuieHus mpoliieM; CHOCOOHOCTh U TOTOBHOCTh K
CaMOCTOSITEIbHOMY TTOMCKY METOJIOB PEIIeHHS MPAaKTUYECKUX 3a7ad, MPUMEHEHUIO pa3IHYHbIX
METOJ10B MTO3HAHUS;

— TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSITENbHON HMH(OPMAIMOHHO-TT03HABATEIBHOM
NeSITeNbHOCTH, BKIIOYAas YMEHHE OPUEHTHPOBATHCS B Pa3IMUYHBIX MCTOYHHKAX WHGOpMAaIuw,
KPUTHUYECKH OIICHMBATh W HMHTEPHIPETUPOBATH WHGPOPMAIUIO, TMOITYy4aeMyH W3 Pa3IHYHbIX
HCTOYHUKOB;

— BJIQJICHUE A3BIKOBBIMHU CPEACTBAMM: YMEHHUE SICHO, JIOTUYHO M TOYHO HM3Jaratb CBOIO
TOUYKY 3PEHHUSI, UCIIOIb30BATh aJICKBATHBIE A3bIKOBBIE CPECTBA;

— BIIAQJICHHEC HABbIKAMU I103HABATENbHOW pPe(IeKCHH KaK OCO3HAHUS COBEPIIAEMBbIX
NEHCTBUN U MBICTHTEIBHBIX TIPOIIECCOB, UX PE3YJIbTATOB M OCHOBAaHUH, TPAaHUI] CBOETO 3HAHUS U
HE3HAaHMSs, HOBBIX MO3HABATEIBHBIX 33/1a4 M CPEICTB IS KX JOCTHXKCHUS;

— IEeNeyCTPEMJIEHHOCTh B TOHCKaX M MPUHITHUH PELIEHUH, COOOPa3UTEIbHOCTh U
WHTYHIIUS, PAa3BUTOCTb MPOCTPAHCTBEHHBIX MPEACTABICHHUI; CIIOCOOHOCTh BOCHPHHUMATH
KpacoTy U TapMOHHUIO MUPA.

I[lnanupyembie npeIMeTHBIE Pe3yabTAThl 0CBOCHHUS Y4eOHOM IUCHUIIUHBI:

3HATh/ IOHUMATH:

— 3HAQYCHHE MATEeMATHYECKON HAyKH [JIsi PEIICHHS 3a]lay, BOHHMKAIOIIMX B TEOPUU U
MPaKTUKE; IMHUPOTY U B TO K€ BPEMs OIPAHMYCHHOCTh MPUMEHEHUSI MAaTEMAaTUYECKUX METOJ0B K
aHaJIM3Y U UCCIIEI0BAHUIO MTPOL[ECCOB U SBJIEHUH B IPUPOAE U OOIIECTBE;

— 3HAaYEHUE TMPAKTHUKH M BOMPOCOB, BO3HUKAIONIMX B CaMOM MaTeMaTHKE I
dbopMUpOBaHUS W pa3BUTUS MATEMATHYECKOW HAyKH; UCTOPHIO PA3BUTHUS MOHSITHS YHUCIHA,
CO3/IaHUSI MATEMaTHYECKOT 0 aHAIN3a, BOSHUKHOBEHUS U Pa3BUTUS TEOMETPUH,

— YHHBEpCAJIBHBIM XapakTep 3aKOHOB JIOTHKM MAaTEMAaTHYECKUX PACCYKICHHH, HX
MIPUMEHUMOCTbD BO BCEX 00JIACTIX UETOBEUECKOM JesITeNIbH OCTH;

— BEPOSATHOCTHBIN XapaKTep Pa3IMYHBIX MPOIECCOB OKPYKAIOIIETO MHUPA;

yMeTh:

— BBITIONHATH apu(PpMeTHYecKue NeCTBHs Ha/l YHCIaMH, COYeTasi yCTHHIE U MHCbMEHHbBIC
MPUEMBbl, HaXOAUTh MPUOIMKEHHbIE 3HAYCHHS BEJIUYMH U TOTPEIIHOCTH BBIYHCICHUM
(abcomoTHAs M OTHOCUTENBHAS); CPABHUBATH YHUCIOBBIE BRIPAKECHUS;
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— HaxOIWTb 3HAUEHUS KOPHS, CTENEHH, jJorapudma, TPUrOHOMETPUUECKUX BBIPAKEHUN
Ha OCHOBE OIPENENeHUs, HCIOJIb3YS HPU HEOOXOIMMOCTH HHCTPYMEHTAJIbHBIE CPE/ICTBA;
[10JIb30BATHCS MPHOJIMIKEHHON OLEHKON IPU MPAKTHUECKUX pacyerax;

— BBINOJIHATH IPEoOpa3oBaHMs BbIPAXKEHUH, NpUMEHsAS (OPMYIbl, CBSI3aHHBIE CO
CBOWCTBaMU CTENEHEMH, JorapumMoB, TPUTOHOMETPHUECKUX (YHKIUI;

— BBIYHUCIATH 3HAUYCHUE (PYHKIUH 10 33J]aHHOMY 3HAUYEHHIO apryMeHTa MpHU Pa3IMYHBIX
criocobax 3amanus QyHKINU;

— ONpenensTb OCHOBHbIE CBOWCTBAa YMCIOBBIX (YHKIHMH, HJUTIOCTPUPOBATH HX Ha
rpadukax;

— CTpPOUTh T'paUKM M3Y4YEHHBIX (QYHKIUH, WLIIOCTPUpPOBAaTh MO TIpaUKy CBOMCTBA
AJIEMEHTAPHBIX (PYHKIUH;

— HMCIIOJIb30BaTh MOHATHE (DYHKUMU AJIS ONIMCAHUS M aHaJIM3a 3aBUCUMOCTEN BEIMYUH;

— HaXOJIUTh NPOU3BOJHBIE IEMEHTAPHbIX (DYHKLUN; HCIOJIB30BATh IPOU3BOJHYIO IS
U3Yy4EHUs CBOMCTB (PYHKLIMH U MOCTPOEHHUS IpaprKoB;

— NPUMEHATh NPOU3BOAHYIO JJI IPOBEAEHHsS MPUOIMKEHHBIX BBIYMCICHHH, peIlaTh
3aJjaud MPUKIAJHOTO XapaKkTepa Ha HaX0K/JeHHe HAauOOIbIIero 1 HauMEeHbIIero 3Ha4YeHU

— BBIYUCIIATH B MPOCTEHIIMX ClydyasX IUIOM@AM U OOBEMBI C HCIOJIb30BAHUEM
OIIPE/IEIEHHOT O UHTErpala;

— peulath palMOHAJbHbIE, IOKa3aTelbHbIE, JOrapupMUUECKHE, TPUIOHOMETPUYECKUE
YpPaBHEHUS, CBOASILIMECS K JMHEHHBIM M KBaJIpaTHBIM, a TaK)K€ aHAJOrMYHbIC HEPABEHCTBA U
CHCTEMBI;

— UCMOJIb30BaTh rpauuECKUil METO PEIICHUS YPaBHEHUI 1 HEPABEHCTB;

— HW300pakaTh HA KOOPJAMHATHOW IUIOCKOCTH PEIICHUS YypaBHCHHM, HEPaBEHCTB U
CHUCTEM C JIByMsI HEU3BECTHBIMHU;

— COCTaBJATH M pEIIaTh YPaBHEHUS W HEPABEHCTBA, CBS3BIBAIOIINE HEU3BECTHBHIC
BEJTMYMHBI B TEKCTOBBIX (B TOM YHCJIE MMPUKJIAIHBIX) 3a/1a4ax;

— pemiath MpocTedIKe KOMOWHATOPHBIC 3aJadyd METOAOM Iiepebopa, a Takke ¢
HCIOJIb30BAaHUEM U3BECTHBIX (DOPMYIT;

— BBIYUCIIATh B IPOCTEHINUX CITydasX BEPOSITHOCTH COOBITHI Ha OCHOBE ITOJICUeTa YnCia
HCXOJIOB;

— pemaTts IJAaHUMETPUYECKHE U TPOCTEHIME CTepeOMETpUUYECKHe 3aJadyd Ha
HaXO0XEHUE T€OMETPUUYECKUX BEIMYUH (IUIMH, YTJIOB, TUIOMIAAeH, 00bEMOB);

HCIO0JIL30BATh NPHOOPeTEeHHbIE 3HAHUS U YMEHHS B MPAKTHYECKOii 1eATEeJIbHOCTH H
NMOBCETHEBHOM KU3HU JIJIS:

— TMPAaKTHYECKUX pacdeToB 1o (opMmysiaM, BKIOYas (GOPMYJIbI, COACPKAIINE CTCIICHH,
pajuKalbl, JIOTApU(PMBI B TPUTOHOMETPUYECKHE (YHKIMH, HCIIONB3Ys MPH HEOOXOIHMMOCTH
CIPaBOYHBIC MATEPUAIIBI U TPOCTEHINNE BEIYUCIUTEILHBIC YCTPOICTBA;

— OINHCaHUs C IOMOIIBI0 (YHKIUW pa3IHYHBIX 3aBUCUMOCTEH, MPEIACTABICHUS WX
rpaduuecKu, HHTEpIpeTauy rpad@uKoB;

— MOCTPOCHUS M MCCIICAOBAHUS MPOCTEHIIINX MATEMATUICCKUX MOJICIICH ;

— aHaJM3a peasbHbIX YMCIOBBIX JaHHBIX, IPEJCTABICHHBIX B BUJIEC JUAarpaMMm, IpauKoB;

— aHaJM3a HHPOPMALIUU CTATHCTUIECKOTO XapaKTepa;

— ucclenoBaHus (MOIETUPOBAHMUs) HECIOKHBIX MPAKTUYSCKHX CHUTyalliii Ha OCHOBE
M3YYEHHBIX (hOPMYIT U CBOUCTB (DUTYP;

— BBIYHCICHUS OOBEMOB W IUIOMIAJICH IMOBEPXHOCTEH IMPOCTPAHCTBEHHBIX TEN TPU
pCIICHUH MPAaKTUYSCKUX 3a]1a4.



1.4. Kosim4ecTBO 4aCOB HA 0CBOEHHE Y4eOHOM JUCHMILIMHBI
MaxkcumanbHOR yueOHo# Harpy3ku obyuatomierocs (scero) 361 yacos, B TOM YuCIIE:

— 00s13aTeNIbHON ayTUTOPHOU Yy4eOHON Harpy3ku oOy4aromierocs — 234 vaca;

— CaMOCTOSITENbHOM paboThl oOyuatomierocst — 115 vacos;
- KOHCyJbTaluu — 12 4acos.



2. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHBI

2.1. O0BéM TMCHMIIMHBI ¥ BHABI Y4eOHOi padoThI

O0beM yacoB

. ceMecTp
Bun yuebHoit paboTsI Hroro

1 2
MaxkcumanbHasi yaeOHas Harpy3ka (scero) 155 206 361
AyautopHas yyeOHasi padora (o0si3aTesibHbIE Y4eOHbIE 102 132 234
3aHSATHUSA)
Jlexnum, ypoku 5l 66 117
JlabopaTopHbIe 3aHATHS
[TpakTuyeckue 3aHATUS 51 66 117
KonTponbHbie paboThl
BueayautopHas (camocTosiITeIbHAS)

47 68 115
yueOHasi paboTa o0yuyawmerocs (Bcero), B TOM 4ncJje
Jomaninss pabota 30 46 76
PaboTa ¢ nonmosHUTENBHOM TUTEPATYPOH 17 22 39
KoHncyabranuu 6 6 12

Huddepe
IIpome:xyTouHas aTTecTaAIUsA Huddepen HIIUPOBaH
(3auer, nudpepeHUpPOBaHHBIH 3a4eT, LMPOBAHH | DK3aMeH HBII
9K3aMEH) BIH 3a4U€eT 3aYer,
DK3aMeH




2.2. TemaTnyecknii mjian u cogepxanue nucuuminabl bJ1.03 Maremaruka

HanmenoBanue Coaep:xxanue yaeOHOIo MaTepuasa, J1a00paTopHbie M NPAKTHYECKHUE 3aAHATHS, O6bem | YposeHb
pa3aeJioB H TeM CAMOCTOSITE/IbHAsI padoTa 00y4aloIHUXCH 4acoB OCBOCHHA
1 2 3 4
1 cemecTp
Pasgen |. Beenenue
Tema 1.1. Jleknusi, ypok. MartemaTuka B HayKe, TEXHUKE, SKOHOMHUKE, WH()OPMAIMOHHBIX TEXHOJNOTUSX H 2
Beenenue INpaKTUYECKOH nesTensHocTU. Llenu u 3amaun n3ydyeHus MaTeMaTuku npu ocBoeHuu npodeccuii CIIO u 1
cneunansHocter CIIO.
Pa3nen |Il. Anredopa
Tema 2.1. Jlexnmus, ypok. L{ensie u panuonansublie uncina. JleiictBurenbHble ynciaa. KommiekcHbie yucna. 4 1
Pazpurne nousitusi 0 | CAMOCTOSITEJBHASI PABOTA OBYUYAIOIIIUXCS 4
1HcIe IIpumepHas TeMaTHKa BHeAyAUTOPHBIX CAMOCTOSATEIbHBIX PadoT: 3
1. TTpnGam>keHHbIe BEIYUCIIEHUSI.
Jdomamnee 3aganue: [IoAroToBka K MpakTUUECKUM 3aHITHUSIM, pellIeHUe 3a/1a4.
Tema 2.2. Jlexknus, ypok. Kopuu u crenenn. KopHu HatypallbHOM CTENEeHM U3 YMcla M UX cBoilcTBa. CTeneHu c 6
KopHu, cTenenn m | palliOHAJIbHBIMM TOKa3aTeNsIMU, UX cBoicTBa. CTeneHu ¢ aeiicTBUTENbHBIMU MoKa3aTeasiMu. CBolcTBa 1
JorapugmMbl CTEIEHU C ICHCTBUTENIBHBIM I10Ka3aTeleM.
IIpakTHyeckoe 3ansiTHe. BoluncieHne U cpaBHeHUE KOpHEe. BrilonHeHne pacyeToB ¢ paJuKajlaMy. 8 2
Jleknusi, ypok. Jlorapudm. Jlorapudm urcia. OCHOBHOE JIOrapuMUIECKOE TOXKAECTBO. JlecaTHUHbIC U 6 1
HaTypasbHble Jorapudmel. [IpaBuna neiictBuii ¢ norapudmamu. Ilepexon K HOBOMY OCHOBAHHUIO.
IIpakTHyeckoe 3ansaTHe. HaxoxeHne 3HaueHui orapudma mno nmpou3BOJILHOMY OcHOBaHUIO. [lepexon 6 2
OT OJHOIO0 OCHOBaHHUS K JApyromy. Beruucienue u cpaBHeHue norapudmon. JlorapupmupoBanue u
NOTEHIIMPOBaHNeE BeIpakeHU. Perenue norapuMudeckux ypaBHEHUN.
Jlekuusi, ypok. IIpeoOpasoBanue anreOpandeckux BbIpaxkeHuil. IIpeoOpazoBaHue palMOHAIBHBIX, 6 1
WppaIoOHAIbHBIX, CTENEHHBIX, TOKA3aTEeIbHBIX U JTOrapu(PMUYECKUX BBIPAKECHUH.
IIpakTHyeckoe 3aHsTHE. PellieHNE MppallMOHATBLHBIX ypaBHEHMI. HaxoxJieHue 3HaYeHUil CTEreHel ¢ 8 2
panMoHaILHBIMU TIOKa3arensiMu. CpaBHeHue creneHer. [IpeoOpa3oBaHMsl BBIPAKCHHM, COAEpKAIIUX
creneHy. Penienne noka3areabHbIX YPABHEHUM.
CAMOCTOSATEJIBHASI PABOTA OBYUYAIOIIUXCSA 12 3
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IIpumepHasi TeMaTHKa BHEAyAUTOPHBIX CAMOCTOATEIbHBIX PadoT:

1. ApudmeTrnueckue qeiiCTBUS HAJl YU CIAMU

2. HaxoxaeHne TpUOJMIKEHHBIX 3HAYEHUW BEJIMYMH M TIOTPEIIHOCTEW BBIYHMCICHUU (aOCOMOTHOW W
OTHOCUTEIBHOM)

3. CpaBHEHHE YN CIOBBIX BBIPAXKEHUH.

I[()Mamﬂee 3alaHHeE. HOIIFOTOBKa K MPAaKTHUYCCKUM 3aHATUAM, PCHICHUC 3a1a4.

Paznen I11. OcHOBBI TPUTOHOMETPHH

Tema 3.1.
OcHOBHBIC IOHATHSA

Jlexkuus, ypok. Pangunannas mepa yria. Bpamarensnoe nsmxenue. CHHyC, KOCHHYC, TAHT€HC M KOTAHT€HC
YHUCIa.

CAMOCTOATEJIBHASA PABOTA OBYYAIOIIUXCA

IIpumepHasi TeMaTHKa BHeayIMTOPHBIX CAMOCTOSATEJIbHBIX PaldoT:
1. Y3 ucropun pa3BUTUs TPUTOHOMETPUU
2. PaguaHHbIi METO/ M3MEPEHUs YTJI0B BPAIIEHUs U CBSI3b C IPalyCHONH MEpoH.

J]OMalllHee 3alaHHE: HOZ[I‘OTOBKB, K MPAaKTHUYCCKUM 3aHATUAM, PCHICHUC 3a1a4.

Jlekmus, ypok. @opmynsl npuBeneHus. Dopmynsl  crnoxeHus. Dopmyibl
ITOJIOBUHHOTI'O yTJIa.

yaBoeHUuss DopmyIibl

IIpakTuyeckoe 3aHsiTHe. PemeHne 3aja4 HA OCHOBHBIE TPHUTOHOMETPHYECKHE TOXIECTBA, (OPMYIIBI

Tema 3.2.
CIIO’KEHUS, YIBOCHHUS
OcHoBHBIE
CAMOCTOSATEJIBHASA PABOTA OBYUYAIOIIUXCS
TPUTOHOMETPUYECKHUE
TOAIECTBA IIpuMepHasi TeMaTHKA BHEAYIUTOPHBIX CAMOCTOSITEIbHBIX PAa0OT:
1. TToBOpOT TOUKM BOKPYI Hauajga KOOpAHUHAT.
2. 3HayeHHsl ¥ 3HAKH 3HAYCHHH
Jdomamnee 3aganue: [IoAroToBKka K MpakTUUECKUM 3aHSTHUSIM, pEllIEHUE 3a/1a4.
Jlekuusi, ypok. IlpeoOpa3zoBaHue CyMMbl TPUTOHOMETPUYECKUX (YHKUUNH B MPOU3BEACHUE WU
Tema 3.3. OPOM3BEICHHUS B CyMMYy. BbIpakeHHE TPUTOHOMETpPHYECKUX (YHKIMA uepe3 TaHT'CHC IOJOBUHHOTO
IIpeoGpasosanus  [APLYMCHTA.
mpocTeiimmux IIpakTuyeckoe 3anATHe. Pemenre 3a1a4 Ha MpeoOpa3oBaHue CyMMbl TPUTOHOMETPHUYCCKUX (QYHKIIUN B
TPUrOHOMeTpHYecKuX |IPOH3BE/ICHHE, npeoOpazoBaHue MPOU3BEICHUS
BbIPAKeH il TPUTOHOMETPUIECKUX (PYHKIUN B CyMMY.

CAMOCTOATEJIBHASA PABOTA OBYYAIOIIIUXCA
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IIpumepHasi TeMATHKA BHeAyAUTOPHBIX CAMOCTOSITEJIbHBIX PAa0OT:
1. OGnacti npuMeHeHUsI TPUTOHOMETPUYECKUX (PYHKIIMM

J]OMaIllHee 3alaHHE: HOI[I‘OTOBKa K MPAaKTHUYCCKUM 3aHATUAM, PCHICHUC 3a1a4.

Tema 3.4.
Tpuronomerpuyeckue
YPABHEHHS H
HepaBeHCTBa

Jlekums, ypok. Ilpocreiimine TpUrOHOMETpUYECKHE YypaBHeHHUs. lIpocTelimime TpUTrOHOMETpUUYECKHUE
HepaBeHcTBA. OOpaTHBIE TPUTOHOMETPUY €CKHE QYHKIIMUA. APKCUHYC, apKKOCHHYC, aDKTaHTCHC.

IIpakTuyeckoe 3aHsATHe. PemieHne 3agay Ha MPOCTEHIIME TPUTOHOMETPUUECKUE YpaBHEHUS U
HepaBeHcTBa. OOpaTHbBIE TPUTOHOMETpPHYECKHe (PYHKIMU: apKCHHYC, aPKKOCHHYC, apKTaHTeHC.

CAMOCTOATEJIBHASA PABOTA OBYUYAIOLIIUXCSA

IIpuMepHasi TeMaTHKa BHEAyIMTOPHBIX CAMOCTOSITEILHBIX PadoT:
1. Pemenue ¢pusnueckux 3agayd ¢ NIpUMEHEHHUEM TPUTOHOMETPUYECKUX ypaBHEHUH (TeMbl: «Konebanus u
BOJHBD), «lIepeMEHHBIN SJIEKTPUUECKUN TOK»

IIOMaIlIHee 3aJJaHHE: HOI[FOTOBKa K MPAaKTUYCCKUM 3aHATUAM, PCHICHUC 3a1a4.

Paznen |IV. ®ynkuun, ux cBoiicTBa U rpadpuku

Tema 4.1. ®yHkuum,
HX CBOMCTBA

Jlexkuus, ypok. O0nacTb onpezeneHuss 1 MHOXKECTBO 3HauUeHU; rpaduK QyHKINU, TOCTPOCHHUE rPaPUKOB
GyHKUMM, 3aJaHHBIX pa3IUYHbBIMH criocobamu. CBoiicTBa (QyHKIMH. MOHOTOHHOCTb, YETHOCTH,
HEYETHOCTb, OTPAaHUYEHHOCTb, NEPHUOANYHOCTh. [IpOMEXyTKH BO3pacTaHusl U yObIBaHUs, HauOObIlIEe U
HaMMEHbIlIee 3HAYCHUS, TOUKH dKcTpemyMa. ['paduueckas uarepnperamus. [Ipumeps! GpyHKIMOHAIBHBIX
3aBUCUMOCTEH B pealbHbIX mporeccax U sBiaeHMsX. CioxkHas QyHKuusa (komnosunus). Ilonarue o
HENPEPBIBHOCTH (PYHKIINH.

IIpakTuyeckoe 3ansitue. Omnpenenenue ¢yHknuil. I[loctpoeHne u 4ureHue rpauKoOB (QYHKLIHUM.
Hccnenoanue ¢pynkuuu. CBoiicTBa IMHENHOM, KBaJpaTUUYHOM, KyCOUYHO-TMHENHOW U ApOOHO-TMHEHHON

(yHKITUH.

CAMOCTOATEJIBHASA PABOTA OBYYAIOIIUXCHA

IIpumepHasi TeMaTHKa BHeayAUTOPHBIX CAMOCTOSITEJIbHBIX PAadoOT:

1. Ilpumenenue rpadukoB JHMHEHHOW (QYHKIUMUM B pa3IUYHBIX cdepax JKU3HU: B OBITYy, B
npodeccuoHaIbHOMN eSITeIbHOCTH

2. CocTaBJieHHE M pelIeHH € MAaTeMaTHUECKUX 33J1au C NPO(eCcCHOHAIBHBIM COJeP)KaHUEM

Jlomamnee 3aganue: [ToaroroBka K MpakKTHUECKUM 3aHATHIM, PEIICHUE 3a/1a4.

Tema 4.2. CreneHHble,
nokasarejibHbIE,

Jlexknusi, ypok. OOpatabie ¢pyHkiuu. OOIacTh ompeneaeHuss U 00JacTh 3HAYCHUM OOpaTHOW (YHKITUH.
I'paduk obpatnoii ¢yHkiuu. IIpeoOpazoBanus rpaduxoB. I[lapamnensHbld TEPEeHOC, CUMMETPHS
OTHOCHTEIBHO OCEl KOOpJMHAT M CHMMETpHUS OTHOCHTEIhHO Hadajla KOOPAWHAT, CHUMMETPHS
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JorapupmMmuiecKue u
TPUIOHOMETPHYECKHE
¢pynkuun. O6parnsbie
TPUTOHOMETpHUYECKHE
byHkun

OTHOCHUTEIBHO MPSIMOM Y = X, PACTSKEHHE U CKATUE BJIOJb OCEH KOOPJAUHAT.

IIpakTuueckoe 3ansTue. HenpepoiBHbie u mepuonuueckne (pyHkuuu. CBoiicTBa M rpaduku CHHYCA,
KOCHHYCa, TAaHTeHca U KoTaHreHca. O0patHble GyHKIUU U ux rpadguku. OOpaTHBIE TPUTOHOMETPHUECKUE
GbyHKITUH. ITpeobpa3oBanus rpauka (GYHKIMH. ITokazarenbHeIe, JorapugmMuUecKue,
TPUTOHOMETPUYECKIE YPaBHEHHs U HEPaBEHCTBA.

CAMOCTOATEJIBHASA PABOTA OBYUYAIOIIIUXCHA

I[IpumepHasi TeMATHKA BHeAYIHUTOPHBIX CAMOCTOATEILHBIX PadoT:
1. ApudmeTtndeckue onepanuu Hal GYHKIIHSIMU.

2. apmoHnYeckue KonedaHusl.

3. [lpukagable 3a0a49H.

IIOMaIlIHee 3aJJaHHeE: HOI[FOTOBKa K MPAaKTUYCCKUM 3aHATUAM, PCHICHUC 3a1a4.

Kouncyabranmumn

Bcero 1 cemectp

155

2 cemecTp

Pa3zgen V. Hauana MaTeMaTHY€CKOI0 aHAJIN3A

Tema 5.1.
IToc1enoBaTe ILHOCTH.

Jlexuusi, ypok. Criocobs! 3aaHusi U CBOWCTBA YMCIOBBIX IMocienoBatenbHocTel. [loHsTe o mpenene
nocyenoBaTenbHOCTH. CyllecTBOBaHME IIpeela MOHOTOHHOM OrpaHMYE€HHOM IOCIIEA0BaTEIbHOCTH.
CymMmupoBaHuE MOCIEN0BATENBHOCTEN.

IIpakTuyeckoe 3ansitne. YncioBas MOCIe0BATENBHOCTb, CIIOCOOBI €€ 3aJlaHMsl, BBIYKMC JICHUS YJICHOB
II0CJICA0OBATCIIbHOCTH. Hpeﬂen IIOCJICAOBATCIIbHOCTH. beckoneuno Y6BIBaIOH_[a$I TCOMETPHUICCKAA
HPOTPECCHSI.

CAMOCTOATEJBHAS PABOTA OBYYAIOIIINXCA

IIpumepHasi TeMaTHKa BHeayIMTOPHBIX CAMOCTOSITEILHBIX PadoT:
1. ApudpmeTnueckas U reoMeTpudecKas IPOrpecCuu.
2. beckoHeuHo yOBIBaroIas reoMeTpuyIecKas Iporpeccusi U ee Cymma.

,}IOMalllHee 3alaHHEe: HOZ[I‘OTOBKB, K MPaKTHUYCCKUM 3aHATUAM, PCHICHUC 3a1a4.

Tema 5.2.
IIpousBoaHas

Jlekuusi, ypok. IloHsiTHE O TPOM3BOAHONW (YHKIIMH, €€ TEeOMETPHUYECKUN H (PU3HUECKUH CMBICI.
VYpaBHeHue kacatenbHOM K rpaduky ¢yHkuuu. IIpomsBogHble CyMMBI, pa3HOCTH, IPOU3BEIEHMUS,
yacTHble. [Ipou3BOAHbIE OCHOBHBIX dJIeMEHTapHbIX GyHkui. IlpuMeHeHne TPOM3BOAHON K
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uccleIOBaHUI0 (PyHKUIMH U mocTpoeHuto rpadukos. IIponsBoanbie 06paTHOM (QYHKIMM U KOMIIO3UIIMU
¢byukuuu. Bropas npoun3BosiHas, ee reoMeTpudeckuii u ¢puszndeckuii cMmpici. HaxoxaeHne ckopocTu Juist
npolecca, 3aJaHHOro popMyIioil u rpaukom

IIpakTnueckoe 3ansaTHe. IIpomM3BogHAsA: MEXaHWYECKMM M TE€OMETPUYECKUN CMBICT ITPOM3BOJIHOM.
VYpaBHenue kacatenpHOil B oOmem Bume. IlpaBuma u  dopmynsl muddepenunpoanus, TabmuIa
MIPOM3BOJHBIX 3JeMEeHTapHbIX (QyHKuuH. MccnepoBaHue (QyHKIMHM C TIOMOIIBIO TPOM3BOIHOM.
Haxoxenne HanboJblero, HAaMMEHbLIEr0 3Ha4EeHUs M SKCTPEMAJIbHBIX 3HAUEHUH (QYHKIMU.
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CAMOCTOATEJIBHASA PABOTA OBYUYAIOLIIUXCSA

IIpuMepHasi TeMaTHKa BHEayIMTOPHBIX CAMOCTOSITEJIbHBIX PaldoT:

1. U3 ucropuu BEIYUCICHUS IPOU3BOAHOM.

2. ®opmyna Jlarpanxa

3. Ilpumepbl UCHOIB30BAaHUS IMPOUZBOJHOW JJIsi HAaXOXKJIEHUS HAWIY4YLIEro pPELIeHHs B MNPUKIIAJHBIX
3a/1a4dax.

4. Ionsitue nuddepeHnnana ¥ ero NpuIoKeHusl.

Il()MamHee 3aJaHHeE: HOIIFOTOBKB. K IPAKTHUYCCKUM 3aHATHAM, PCIICHUC 3a1a4.

Tema 5.3.
IlepBooOpa3uas u
HHTerpa.

Jlekuus, ypok. [IpuMeHeHue onpeneeHHoro HHTerpaia JJs HaxoKJIeHUs IUIOIAJAN KPUBOJIMHEHHON
tpaneuuu. ®opmyna Hetotona-Jlelt6nuna. [Ipumepsl npuMeHeHus HHTerpaia B (GU3NKe U FTE€OMETPHH.

IIpakTnueckoe 3ansitme. VHTerpan um mepBooOpasHas. Teopema Hprorona-JleiOuuma. [Ipumenenue
WHTErpaja K BBIYUCICHUIO GU3HUECKUX BEIMYUH U TUIOMIAJICH.

CAMOCTOSATEJIBHASA PABOTA OBYUYAIOIIUXCHA

IIpumepHasi TeMATHKA BHEAYIMTOPHBIX CAMOCTOSITEJILHBIX PadoT:
1. Y3 ucropun neppooOpa3Hoii, ee pU3NUECKUI U TEOMETPUUECKUIN CMBICIT
2. IlppMeHeHrne HHTerpaIbHOTO UCYHCIICHUSL.

IIOMaIlIHee 3aJlaHHE: HOI[FOTOBKa K MPAaKTUYCCKUM 3aHATUAM, PCHICHUC 3a1a4.

Pa3nen VI. YpaBHeHnusi 1 HepaBeHCTBA

Tema 6.1.
YpaBHeHus U
CHCTEMBbI YPABHECHHIH.

Jlekuus, ypok. PanioHalibHbIE, UPPALIMOHAIBHBIE, TIOKA3ATEIbHBIE U TPUTOHOMETPUYECKHUE YPABHEHHUS U
cucteMbl. PaBHOCHMIIBHOCTh YypaBHEHUM, HEpaBEHCTB, cucCTeM. (OCHOBHBIE NpPUEMBI HX pELICHUs
(paznoxxeHue Ha MHOXKHTEJH, BBEJICHUE HOBBIX HEU3BECTHBIX, MOJICTAHOBKA, IpadUIecKril METO).
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IIpakTuueckoe 3ausaTue. Kopuu ypaBHenuii. PapHocunbHocTh ypaBHeHul. [IpeoOpa3zoBanue ypaBHEHUH.
OcCHOBHBIE ITPUEMBI PEIICHUS YpaBHEHUN. Penienne cucteM ypaBH €HUM.

CAMOCTOATEJIBHASA PABOTA OBYYAIOIIIUXCA

IIpumepHasi TeMaTHKa BHEAyIMTOPHBIX CAMOCTOSITEILHBIX PadoT:
1. I'paduueckoe penieHne ypaBHEHUI 1 HEPaBEHCTB.
2. VppaumoHanbHble ypaBHEHHUS, METO/IbI UX PEIICHHUS.

IIOMaIHHee 3alaHHE. HO,IIFOTOBKa K MPAaKTUYCCKUM 3aHATUAM, PCHICHUC 3a1a4.

Jlexuus, ypok. PanmonaiibHbIe, UPpallMOHAIBHBIE, I0Ka3aTEIbHbBIE U TPUT OHOMETPUYECKUE HEPABEHCTBA.
OCHOBHBIE IPUEMBI UX PELICHUS.

CAMOCTOATEJIBHAS PABOTA OBYYAIOIIIUXCA

Tema 6.2.
Hepagencrea IIpumepHasi TeMaTHKa BHEAYAUTOPHBIX CAMOCTOSATENbHBIX PadoT:

1. UpparmoHanbHble HEPABEHCTBA C OJJHOM MEPEMEHHON U METOAbI UX PEIICHUH.
Jomamnee 3aganue: [IoAroToBka K MpakTUUECKUM 3aHITHUSIM, pELLIEHUE 3a/1a4.
Jlexknusi, ypok. Meron uHTepBaioB. M300pakeHne Ha KOOPAWHATHOM TJIOCKOCTH MHOMKECTBA PEIICHUM
YpaBHEHHI U HEPABEHCTB C IByMsI IEPEMEHHBIMHU U UX CUCTEM.

Tema 6.3. IIpakTuueckoe 3aHsTHe. Vcnonp30BaHne CBOWCTB U rpa@uKoB (QYHKUMN Ui pellieHUs ypaBHEHUH U

Hcnoab3oBanue HEPABEHCTB.

CBONCTB U rpadpuxkos
GyHxkuui npu
pellIeHUH YPABHEHHU i
¥ HEPaBEHCTB.

CAMOCTOSATEJBHASA PABOTA OBYUYAIOIIUXCS

IIpuMepHasi TeMaTHKA BHEAYIUTOPHBIX CAMOCTOSITEIbHBIX PA0OT:

1. TlpumeHeHne MaTeMaTUYECKUX METOAOB [JIsi PELICHUS COAEpXKATEeNbHBIX 3a/ad U3 Pa3IMnYHBIX
obnacreil HAYKH U TTPAKTUKH.

2. MaTepnperanius pe3yabTaTa, yueT peajJbHbIX OrpaHUYECHUH.

I[OMaIHHee 3aganme: IloaroroBka K MMPaKTUYCCKHUM 3aHATUAM, PCHICHHUC 3aJia4.

Pa3znen VIl. KomOnHaTopuka, CTATHCTHKA U T€OPHsi BEPOSITHOCTEH

Tema 7.1.
JIeMeHThbI
KOMOMHATOPUKH

Jlekuusi, ypok. OCHOBHBIE TOHSTHS KOMOWHATOPUKH. 3aJayd Ha IMOJCYET YHCIa pa3MElICHUH,
MEePECTAaHOBOK, coueraHuil. Pemenune 3amad Ha mepedbop BapuanToB. Dopmyna OmHoma HeroToHa.
CpoiicTBa OMHOMHHAJIBHBIX K03 duimenToB. Tpeyronpuuk [lackass.

IIpakTuueckoe 3ansTHe. [IpaBuna komOuHaTOpuku. PemeHne koMOMHATOpHBIX 3ajgad. Pasmemienus,
couyeTaHus U nepectaHoBkd. buaoMm HeroToHa 1 Tpeyronbauk [lackas.

14




CAMOCTOATEJBHASA PABOTA OBYYAIOIIUXCHA

IIpumepHasi TeMaTHKa BHEAyIMTOPHBIX CAMOCTOSATE/IbHBIX padoT:

1. Ucropust pa3Butuss KOMOMHATOPUKH, TEOPUU BEPOATHOCTEH M CTATHUCTUKH M HX POJIb B Pa3IUYHBIX
cepax 4yenoBeUeCKOH KU3HEAEATEIbHOCTH.

2. CxeMbl NOBTOPHBIX HCIBITaHUH bepHymm.

I[()Mamﬂee 3aJaHHuE: HOIIFOTOBKa K MOPaKTHUYCCKUM 3aHATUAM, PCHICHUC 3a1a4

Tema 7.2.
DJIeMeHThI TEOPUHU
BEpPOSITHOCT il

Jlekuus, ypok. CoOblTHE, BEPOATHOCTh COOBITUS, CIOXKEHHE U yMHOXKeHHUe BeposiTHocTed. [loHsTue o
HE3aBUCUMOCTHU cOObITHM. JluckpeTrHas ciydaiiHas BelWYMHA, 3aKOH €€ pacrpenesneHus. Yuciosble
XapaKTEPUCTUKU TUCKPETHOM cilydyaiiHOH BennuyuHbl. [loHsTHE 0 3aKOHE OOJIBILINX YU CEL.

IIpakTHyeckoe 3ansaTue. Kinaccuueckoe onpeneneHue BEpOSITHOCTH, CBOMCTBA BEPOSITHOCTEN, TeOpeMa O
CyMMe€ BEPOATHOCTEN. Bprunciaenue BeposTHOCTEM.

CAMOCTOATEJIBHASA PABOTA OBYYAIOIIUXCA

IIpumepHas TeMaTHKa BHEAYAUTOPHBIX CAMOCTOSATEIbHbIX PadoT:
1. CocraBneHue u pelieHue 3a/1a4 ¢ 3JeMEeHTaMU TEOPUH BEPOSITHOCTH M MAaTEMAaTUYECKON CTATUCTUKU

Jomamnee 3aganue: [IoaroToBka K NpakTUYECKUM 3aHSATHM, pELICHHE 3a/1a4

Tema 7.3.
J1eMeHThI
MAaTeMaTHYeCKOI
CTATUCTUKHN

Jlekuus, ypok. [IpencraBienne gfaHHBIX (TaONHIBI, AUArpaMMBbl, rpaduKe), reHepaibHas COBOKYITHOCTD,
BBIOOpKA, cpenHee apumerndeckoe, Menuana. [loHsTHe 0 3a1auax MaTEMaTHYECKON CTaTUCTHKH.

HpaRTn'{ecxoe 3aHATHEC. HpeIICTaBJICHI/Ie YUCJIOBBIX JaHHBIX. Pemenune MNPAaKTUYCCKUX 3adad C
IMPUMCHCHUCM BCPOATHOCTHLIX METOI0B

CAMOCTOATEJIBHASA PABOTA OBYYAIOIIIUXCA

IIpuMepHas TeMaTHKA BHEAyIUTOPHBIX CAMOCTOSITEIbHBIX Pa0oT:
1. luckpeTHas ciyyaiiHasi BEJIMYMHA, 3aKOH €€ pacIpeeseHusl.
2. UncnoBble XapaKTEPUCTUKH JUCKPETHOW CITy4aifHON BEIMYHHBI

IIOMaIlIHee 3aJlaHHeE: HOI[FOTOBKa K MPaKTUYCCKUM 3aHATUAM, PCHICHUC 3a1a4.

Paznen XVIII. 'eomeTpus

Tema 8.1.
IIpsimMble M MJIOCKOCTH
B IPOCTPAHCTBE

Jleknus, ypok. B3zauMHoe pacrionoxkeHue ABYyX MpsMBIX B mpocTpaHcTBe. llapannensHocTs mpsMol u
mnockocTu. IlapamiensHocTh miockocTeil. [leprneHquKy s pHOCTh MPSIMON U IUIOCKOCTU. [lepnenaukysp
M HAKJIOHHAs. YToJ MEXKAy NpsSAMOA M IUIOCKOCTBIO. [[ByrpaHHBIA yrojl. Yros MeXIy IJIOCKOCTSIMHU.
[lepneHauKyIsIpHOCT,  ABYX  IJIOCKOCTEH. ['eomeTpuueckwe  mpeoOpa3oBaHUsi  MPOCTPAHCTBA:
napajyiebHbli MEPEHOC, CHUMMETPUS OTHOCHUTEIBHO IUIOCKOCTH. [lapainienbHoe HpoeKTHpOBaHUE.
[Tnomane oproroHansHON mpoekiuu. M300paxkeHne mpoCcTpaHCTBEHHBIX QUTYD.
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IIpakTuueckoe 3ansitve. [Ipu3HaKu B3aMMHOIO PACHOJIOKEHUS MPAMBIX. YTOJI MEXKIY MNPSIMbIMH.
B3anmHoe pacnosiokeHue OpsMbIX M IUIOCKOCTe. [lepneHauKkyissp U HakJIOHHAsA K IJIOCKOCTH. YTOII
MEXy IPsIMON U TJIOCKOCThIO. TeopemMbl 0 B3aUMHOM PACHOJIOKEHUU NPSIMOM U TIJIIOCKOCTU. Teopema o
Tpex nepneHaukyisipax. [Ipu3Haku W CBOMCTBA MApaUIENbHBIX M IEPHNEHAUKYJSPHBIX IUIOCKOCTEH.
PaccrostHue OoT TOUKH A0 IMIOCKOCTH, OT IPSIMOM 10 IIOCKOCTH, PACCTOSIHUE MEXIY IJIOCKOCTSIMU, MEXIY
CKPEIIMBAIOIMMUCS MPAMBIMU, MEXAY MPOU3BOJIBHBIMHU (PUT'YpaMu B IPOCTPAHCTBE.

CAMOCTOATEJBHASA PABOTA OBYYAIOIIUXCA

IIpumepHasi TeMATHKa BHeayAUTOPHBIX CAMOCTOSITEJIbHBIX PAadOT:
1. Jloruueckoe CTpOCHUE CTEPEOMETPHUN.

2. AKCHOMBI CTEpEOMETPHH

3. Vctopust pa3BUTHS T€OMETPUH

IIOMaIlIHee 3alaHHE. HOI[FOTOBKa K MPAaKTUYCCKUM 3aHATUAM, PCHICHUC 3a1a4.

Tema 8.2.
MHOrorpaHHMKH

Jlexknusi, ypok. Bepmmnsel, peOpa, rpanu MHOrorpanHuka. Pazseprka. MHororpanHelie yribl. Beimykibie
MHororpaHHuku. Teopema Oiinepa. IIpusma. Ilpsmas u HakioHHas npusma. llpaBunbHas mnpusma.
[Mapannenenunen. Ky6. Ilupamupa. IlpaBunbhHas nupammuaa. YcedeHHas mnupamuzaa. Terpasp.
Cummerpun B KyOe, B mapajuienenumene, B npuzMe u nupamuae. Cedenus Kyoa, IpU3Mbl U MUPAMUJIBIL.
[IpencraBieHne o MpaBUIIBHBIX MHOTOTPAaHHUKAX (TeTpaszpe, Kyoe, OKTasape, JOoASKadIpe U HKocadape).

CAMOCTOATEJBHASA PABOTA OBYUYAIOIIUXCHA

IIpumepHasi TeMATHKA BHeAyAUTOPHBIX CAMOCTOSITEJIbHBIX PA0OT:
1. IlpaBuibHbBIE U TOTYIPABUIbHBIE MHOT OTPAHHHUKH.
2. CocTaByieHHE H peleHue 3a/1a4 1o TeMe: «MHOTOrpaHHUKNY C MPAKTUYECKUM COAepyKaHUEeM

I[OMaIIIHee 3aganme: IloaroToBka K MPaKTUYCCKHUM 3aHATUAM, PCHICHHUC 3aJ1a4.

Tema 8.3.
Tesia 1 MOBePXHOCTH
BpaIleHus

Jlekuusi, ypok. lunuuap u konyc. YceueHHbld kKoHyc. OCHOBaHME, BbICOTa, OOKOBasi MOBEPXHOCTH,
obpasyromias, pasBeprka. OceBble CEUEHUS U CEUEHHs, MmapajienbHble ocHoBaHuto. lllap u cdepa, ux
ceuenusi. KacaTenbHas m10cKocTb K cdepe.

IIpakTuyeckoe 3anHsiTue. B3aumHOe pacnoyio)KeHHE NPOCTPAHCTBEHHBIX (uryp. Paszmuunble BH b
MHOrorpaHHukoB. Mx nzobpaxkeHus. CedeHus, pasBepTKM MHOIOrpaHHUKOB. [lnomans mOBEpXHOCTH.
Bunsl cummerpuii B mpoctpaHcTBe. CHMMETpHsl Tel BpalleHUS M MHOTOIPDAaHHHUKOB. BbwluucieHue
mIomaael 1 o0 beMoB.

CAMOCTOATEJIBHASA PABOTA OBYUYAIOIIUXCA
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IIpumepHasi TeMATHKA BHeAyAUTOPHBIX CAMOCTOSITEIbHBIX PaoOT:

1. IlpumeHeHue Ten BpallleHHs B pa3MuHbIX cepax KU3HU

2. CocraBieHue U pelleHue 3a/1a4 110 TeMe ¢ IPaKTUYECKUM cojiepkaHueM 1o Teme: «Tena BpamieHus»
3. Konnueckue ceueHust U MX IPUMEHEHNE B TEXHUKE.

I[()Mamﬂee 3aJaHHueE: HOIIFOTOBKa K MPAaKTHUYCCKUM 3aHATUAM, PCHICHUC 3a1a4.

Tema 8.4. Jlekunusi, ypok. O6beM u ero usmepenue. MHrerpanbHas ¢opmyna oobema. @opmyinsl odbeMa Kyoa,
HN3mepenus B OpSAMOYTOJIFHOTO TapaluleNienunena, Npu3Mbl, HuauHApa. DPopMmysiabsl o0beMa MNHUpPaMHUABI U KOHYCA.
reoMeTpuu DopmyJIbl TUIOHIAIM TOBEPXHOCTEN HUIMH/PA U KoHyca. DopMyibl 06beMa I1apa U miomanu chepsl.
IIpakTuueckoe 3ansaTue. Pemenne 3amay Ha HAXOXKACHHE OOBEMOB PA3NIMYHBIX MHOTOTPAHHUKOB U HX
IJIONIA1eH TOBEPXHOCTH
CAMOCTOSATEJIBHAS PABOTA OBYUYAIOIIIUXCA
IIpumepHasi TeMaTHKa BHeAyAUTOPHBIX CAMOCTOSATEIbHBIX PadoT:
1. IIpumMeHeHre MHOTOTPAaHHUKOB B Pa3IMYHBIX chepax :KU3HU
2. [Togo6ue Ten. OTHOIIEHUS MJIOMIAAeH MOBEPXHOCTEH U 00HEMOB ITOJJOOHBIX TEJI.
Jomamnee 3aganue: [IoAroToBka K MpakTUUECKUM 3aHITHUSIM, pellIeHUe 3a/1ay.
Tema 8.5. Jlexnus, ypok. IIpsmoyronbHas (nexkapToBa) cucTeMa KOOpAUHAT B pocTpancTBe. DopMmyia pacCTOSHUS
Koopaunarsl n MEXIY IBYMs TOYKaMH. YpaBHEHHUS c(epbl, IMIOCKOCTH H MpsMoid. BekTopel. Monmymb BekTopa.
BEKTOPbI PaBenctBo BekTOpoB. CroxeHHE BEKTOPOB. YMHOXKEHHE BEKTOpa Ha uucio. Pa3nmoxkeHue BeKTOpa IO

HanpaBJICHUAM. Yron MCXKAY ABYMA BCKTOpPAMMH. HpOCKHI/IH BCKTOpAa Ha OCb. KOOp)II/IHaTBI BCKTOpa.
CKaHHpHOG MIPOU3BCIACHUC BCKTOPOB. Hcnonb3oBaHnue KooOpAuHAT W BCKTOpPOB IIpU PCHICHHUH
MAaTECMATUYCCKUX U MPUKIIAAHBIX 3a1a4.

IIpakTudyeckoe 3ansitue. Bekrtopsl. JleiicTBuss ¢ BekTopamMu. JlekapTroBa cucremMa KOOpPJAWHAT B
IIPOCTPAHCTBE. Y PaBHEHUE OKPYKHOCTHU, cepsbl, mIockocTu. Paccrosinue mexay Toukamu. JlelcTtBus
BEKTOpPaMH, 3aJaHHBIMH KoopauHaTamu. CKalsipHOE IPOM3BENCHHE BEKTOPOB. BekTopHOE ypaBHEHUE
IIPSIMOM ¥ INTIOCKOCTH. Vcrosib30BaHME BEKTOPOB IIPH JOKA3ATEIbCTBE TEOPEM CTEPEOMETPHH.

CAMOCTOATEJIBHAS PABOTA OBYYAIOIINXCSA

IIpumepHas TeMaTHKAa BHEAYAUTOPHBIX CAMOCTOSATEIbHBIX Pa00T
1. KommianapHsle BeKTOpa
2. KoopivHaThl TOYKH M KOOPAMHATHI BEKTOPA.

I[OMalllHee 3aJlaHHC: HOI[I‘OTOBKa K MPAaKTHUYCCKUM 3aHATUAM, PCHICHUC 3a1a4.
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Koucyabramum: 6
Bcero 2 cemectp: 206
Bcero uacos 361

YPOGQHb OCB0€HUA npocmaejisiemcs Hanpomue OUOAKMUYECKUX edu:—mu.

nsa xapakmepucmuku ypoeHs 0C80eHUs y4ebHO20 Mamepuand UcCnoab3yomcs cieoyroujue 0003HaA4eHUL:

1. O3nakomumenvholil (y3Hasanue panee u3yyeHHbIX 00bEKMO8, CEOUCME);

2. PenpoOoykmughwiil (8binoiHeHUue 0esimeibHOCmuy no 00pasyy, UHCMPYKYUU uiu noo pyKo8oOCHmEoM)

3. IIpodyxkmuénvlil (n1anuposanue u camocmosmebHoe 8blnoIHeHUe 0eameIbHOCU, peuleHue NPoOIeMHbIX 3a0aY.
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3. YCJIOBUS PEAJIN3ALIUA TPOT'PAMMBI IUCIUTIJINHBI

3.1. O0pa3oBarebHbIE TEXHOJOT UH

3.1.1. Obpa3oBaTenabHble TEXHOJOTUH, NMPUMEHSIEMbIE B IMPOIECCe HW3yYeHHUs TaHHOU
TV CIUTLITNHBI:

- MOJyJIbHBIE TEXHOJIOTHHU:

- TEXHOJIOTUSI KPUTUUECKOT O MBILIIEHUS;

- TEXHOJIOT sl TPOOJIEMHOr0 00y4EHus;

- “H(OpMalMOHHO-KOMMYHHUKATHBHBIE TEXHOJIOTUU;

- KeC-TeXHOJIOT HH.

[IpumeHeHne DaHHBIX TEXHOJOTHN MO3BOJUT COKPAaTHUTh BpEMEHHBIE 3aTpaThl Ha
MOJArOTOBKY OOy4aroluxcsi K yueOHBbIM 3aHATUSAM; OyIyT COCOOCTBOBAaTH (POPMHUPOBAHUIO
KJIFOYEBBIX KOMIIETEHIIMH, a TaKXkKe IMOJIY4eHHIO0 KaueCTBEHHO HOBOIO 00pa30BaTEIbHOIO
IPOAYKTa KaK KBUHTICCEHIMM BCEX KIIOUEBBIX KOMIETEHIIMH, BOCTPEOOBAaHHBIX B
COBPEMEHHOM OO0IIECTBE.

3.1.2. Mcnionb30BaHNe aKTUBHBIX U HHTEPAKTUBHBIX (DOPM MPOBEACHHUS 3aH ITUI

Cemectp Bun 3agarus AKTHBHBIC 1 UHTEPAKTUBHBIC ()OPMBI MPOBEICHUS
3aHATUHA

[TpoGnemuas nekuus mo Teme «Pa3Butue MoHATHS O
YHCIIE.

TBopueckue 3agaHusi 1Mo TeMe «DYHKIUM UX
CBOMCTBA U rpauKm».

Jlekuus, ypok

Jlekuus, ypok

1 cemectp [Ipobnemuass nekmuss mo Teme «OmnpenencHue
Jlexmusi, ypok  |morapudma. OcHoBHOE norapudmuyeckoe
TOXKJIECTBO.

AHanM3 KOHKPETHBIX CUTyaluud (KeWc-MeToi) Mo

Jlexuus, ypok
HH, YP TeMe «J1eMeHThl KOMOMHATOPUKI .

TBopueckue 3amanuss 1o TemMe  «OCHOBBI
TPUTOHOMETPUM.

AHanmm3 KOHKpPETHBIX CHUTyaluil (Kehc-MeTon) Io
teme «IIpou3BosiHas U ee IpUMEHEHU ).

VYuebHas auckyccusi mo teme «IlepBoobpasnas u
UHTErpan.

AHanm3 KOHKPETHBIX CHUTyalui (Kedc-MeTon) IIo
TeMe « YpaBHEHHUS] U HEPABEHCTBAY.

Jlexuus, ypok  |TBopueckue 3aaHusi 1o TeMe « MHOTOrpaHHUKHY.

Jlexnus, ypok

Jlexuus, ypok

2 cemecTp Jlexuus, ypok

Jleknus, ypok

3.2. TpeOoBaHMs K MUHUMAJIBbHOMY MATEPHAJIBHO-TEXHHYECKOMY 00ecne4YeHHI0

No HaunmenoBanue o0bekTa, Anpec (MECTOMOJIOKEHNE) O0OBEKTA,
n/m MOJTBEPKAAOIET 0 HAJTIKe MOJTBEPXKAAIOIIETO HaTM4ie MaTepHalbHO-
MaTepUaTbHO-TEXHUYECKOTO TEXHUYECKOro obecredeHus (¢ yKkazaHueM
obecreueHus, ¢ epeuHeM HOMEpa TaKoro 00beKTa B COOTBETCTBUU C
OCHOBHOT'0 000PY/I0BaHHUS JIOKYMEHTaMH 110 TeXHUICCKOU
WHBEHTAPHU3AIINH )
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1 YyeOHast ayAuTOpUs JJI IPOBEACHUS 394087, Boponexckast 00J1acTh, T.

3aHATHH JIEKIIUOHHOTO, Boponex, yn. Tumupszesa, 1. 21, a. 114
CEMHHApPCKOTO0  THMA,  TEKYIIEro
KOHTPOJIS u MIPOMEXKYTOUHOMN
aTTeCTaluy, KOH CYJIbTAIIUI
«KaOuner MaTeMaTHKH U
HHGOPMATHKM». KOMILIEKT Y4eOHOM
MebenH, JI€MOH CTPaIMOHHOE
obopynoBaHue, ydeOHO- HATJISTHBIE
nocoowus, MPE3CHTAIIHOHHOE
o0opyoBaHue, UCIIOJIb3YEeMOe

nporpamMmmHoe  obecriedenue:  MS
Windows, Office MS Windows,
DrWeb ES, 7-Zip, MediaPlayer
Classic, Yandex Browser / Mozilla

Firefox /
Internet  Explorer, ALT  Linux,
LibreOffice.
2 VYueOHas ayIUTOPHUS s | 394087, Boponexckas obnacts, T. BopoHex,

CaMOCTOSTEIILHOW paboThl: KOMIUICKT | yi. TummpsizeBa, n. 21, a. 103 (¢ 16.00 mo
yuebHou MeOenu, aeMoncTparmonnoe | 20.00)

obopynoBaHue, y4yeOHO- HarJISJIHbIC
ocoOus, KOMITBIOTEpHAsT TEXHHKa C
BO3MOYKHOCTBIO MOJKITFOUYCHHS K CETH
«HTEpHET u obecneueHreM
JOCTyTIa B AIIEKTPOHH YO
UH(OPMAIIOHHO-00pa30BaTEIHLHYIO
cpeny, HCIOJIb3yeMoe MpOorpaMMHOE
obecrieuenue: MS Windows, Office
MS Windows, DrWeb ES, 7-Zip,
MediaPlayer Classic, Yandex
Browser / Mozilla Firefox / Internet
Explorer, ALT Linux, LibreOffice.

3.3. UudopmanmnonHoe odecreyenne 00ydeHus (mepedeHb PeKOMEHIyeMbIX y4eOHBIX
u3nanuil, UHTepHeT-pecypcoB, 1OMOIHUTEIbHON JIUTEPATYPhl)

3.3.1. OCHOBHBIE HCTOUYHUKH:

1. Aiumo HI.A. u ap. Marematuka: anrebpa ¥ Hadajla MaTEMaTHYE€CKOrO aHaju3a,
reomeTpusi. Anredpa ¥ Havala MaTeMaTU4ecKoro aHaiausa (06a30BbIi U yriayOJEHHBIH YpOBHH)
10-11 kmaccsl. - M., U3nparensctBo «IIpocsemienue», 2019.

2. Aranacsn JI. C., byry3oB B. ®@., Kagomues C. b. u ap. Marematuka: anrebpa u
Hayajla MaTeMaTH4ecKoro aHanusa. ['eomerpus. ['eomerpus (0a30Bblif 1 yriyOJeHHBIH YPOBHHU)
10-11 xnaccsl. - M., M3narenbetBo «IIpocBemienue», 2019.

3. Komsrun FO.M., TkaueBa M. B, ®eneposa H. E. u np. Matemartuka: anrebpa u Hadana
MaTeMaTU4YeCcKoro aHainu3a. Anredpa M Hadala MaTEMaTHYECKOro aHanu3a (0a3oBbIi U
yrnyonenusnii ypoBau) 10 xmacc / mom pen. A. b. XKwmwkuenko. - M., H3martenbcTtBo
«IIpocsemenuer, 2019.

4. Konsrun HO.M., TkaueBa M. B., ®enepoa H. E. u ap. Martemartuka: anrebpa u
Hayajla MaTEMaTUUYECKOro aHanu3a. Anredpa M Hayajga MaTeMaTU4ecKoro aHanusa (0a3oBbli U
yrnyonennslii ypoBHu) 11 xmacc / mom pen. A. b. XKwxuenko. - M., U3pmarenbctBO
«IIpocBemenuney, 2019.
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5. MopakoBuu A.I'., CemenoB I1.B., Anekcanaposa JI.A., Mapnaxaesa E.JI. Anre6pa u
Hayajga MaTeMaTH4eckoro aHammu3a. ba3oBbeii ypoBeHb. 10 kmacc. B 2 Yacrax. Yacts 1.
OnextponHas popma yueobnnka. BUHOM. JlabGopatopus 3HaHHIA.

6. Mopakosuu A.I'., Cemenos I1.B., Anexcanapoa JI.A., Mapnaxaesa E.JI. Anrebpa u
Hayajla MaTeMaTH4YecKoro aHaiau3a. bas3oBbiii ypoBenb. 10 kmacc. B 2 Yacrsax. Yacte 2.
OnexTponHas Gpopma yueOnuka. BUHOM. JlabopaTopus 3HaHUH.

7. MopnkoBuu A.I'., CemenoB I1.B., Anekcanaposa JI.A., MapnaxaeBa E.JI. Anrebpa u
Hayajga MaTeMaTHdeckoro aHanusa. ba3oBbeii ypoBeHb. 11 kmacc. B 2 Yacrax. Yacts 1.
OnextponHas popma yuedbnnka. BUHOM. JlabGopatopus 3HaHHIA.

8. Mopakosuu A.I'., Cemenon I1.B., Anexcanaposa JI.A., Mapnaxaesa E.JI. Anre6pa u
Hayaja MaTeMaTudyeckoro aHamu3a. bas3oBbiii ypoBeHb. 11 kmacc. B 2 Yacrax. Yacts 2.
OnekrponHas popma yuedHruka. BUHOM. JlabopaTopus 3HaHUI.

9. TloropenoB A.B. Marematnka: anredpa W Hadajla MaTeMaTHYEeCKOTO aHaJM3a,
reometpusi. ['eomerpus. 10-11 kmaccel. DnekTpoHHass ¢opma ydeOHuKa. - M., M3marenscTBo
«[IpocBemuieHue».

3.3.2. J1OMOMHUTEIbHBIE HCTOYHUKH

1. bapaymkun B. B. Dnements! Bbicuield maTemaTtuku. YueOHuk. B 2-x Tomax. I,
MaremaTtuka. IaeMeHTHI BbIcIIed MaTeMaTnku: YdeOHuk: B 2 Tomax Tom 1 (CITO) - Mocksa:
000 «KYPCy», 2017 - 304 c. [DU] [DBC 3nanuym].

2. bapnymkun B. B. DnemeHThl BbiciIeld MaTeMaTHKU. Y4eOHMK. B 2-x Tomax. 2,
MaremaTuka. DJIEMEHThI BbICIIEH MareMaTuku: YueOHuk: B 2 tomax Tom 2 - Mocksa: OOO
«KYPCy», 2017 - 368 c. [DU] [DBC 3nannym].

3. llumaues, B. C. Martematuka: Yueonuk u npaktukym / [llunaueB B. C. ; mox pexn.
TuxonoBa A. H. - 8-e u3n., mep. u gom .- DnekTpoH. mAaH. - MockBa: U3narensctBo FOpaiiT,
2019.- 447. - (Ilpodeccuonanproe oopazosanue). [DU] [IBC FOpaiit].

4. T'yceB B. A. T'eomerpusi: YueOnoe mocodue / I'yceB B. A., Koxyxos U. b., [Ipokodres
A. A. - 2-e u31., Ucnp. U JOIL.- DJIEKTPOH. AaH. - MockBa: M3marensctBo FOpaiit, 2019.- 280. -
(ITpodheccuonanpaoe oopazoranue) [DU] [DBC KOpaiir].

3.3.3. . Meronuueckue n3gaHus:

1. Meroauueckue yka3zaHus [JJs1 CaMOCTOSITENBHOM pa0oThl  oOydarommxcs IO
muctuuinHe  «MatemaTtuka» (cpenHee ofmiee oOpa3oBaHue, 0a3oBas AUCIHUIUIMHA) IS
o0yyaronmxcs N0 CHEUAJIBbHOCTSIM CpeAHero npodeccuoHaipHoro obpazosanus / coct. B.II.
amnkuii. - Boponexx: BopoHexckuii rocyapcTBeHHbIH arpapHbiii yausepcutet, 2018. -[DU]. —
Pexxum moctyna: http://catalog.vsau.ru/elib/metod/m146608.pdf>.

3.3.5. Ilepeuenp  pecypcoB  HHGOPMALMOHHO-TEICKOMMYHHUKAIIMOHHON  CETH
«HTEepHET», HEOOXOIUMBIX JJI1 OCBOECHUS AU CLIUITIIMHBI
1. DeKkTpoHHbIE MOJHOTEKCTOBbIe pecypchl Hayunoit Oubmmoreku BIIAY  (http://
library.vsau.ru/)

[lepeyeHb TOKYMEHTOB, MOATBEPKAAIOIINX HATNYNE/MPABO HCIOIb30BAHUS
DM POBBIX (31eKTPOHHBIX) Onbanorek, I6C
(3a mIepuo1, COOTBETCTBYIOIIUIN CPOKY MOydeHus: oopazoBanus mo OOII)

Y4yeOnbIii |(Nem/m HaumeHoBaHHE JOKYMEHTA ¢ yKa3aHHEM Cpoxk aeiicTBust
roa PEKBH3UTOB
2022/2023 | 1. KonTpakt Ne 358/11Y ot 30.08.2021. (ObC «JIAHb») 24.09.2021 — 23.09.2022
2. KonTpakt Ne 612/[1Y ot 27.12.2021. (OBC 01.01.2022 — 31.12.2022
«NANIUM.COMy)
3. Konrpakt Ne 320/1Y ot 04.08.2022. (35C FOPAIT — (BO))|05.08.2022 — 04.08.2023
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4. KonTtpakt Ne 321/]1Y ot 04.08.2022. (9BC IOPAUT — 05.08.2022 —04.08.2023

(CIIO))
5. [Komrpakt Ne 334-1Y ot 30.08.2022. (3EC IPRbooks) 01.09.2022 — 31.08.2023
6.  [Komrpakt Ne 411-TY ot 10.10.2022. (3BC «JIAHbB») 12.10.2022 — 11.10.2023

7. Kontpakt Ne 561/1V ot 07.12.2021 (3BC E-library PYH3E)(01.01.2022 - 31.12.2022

8. JloroBop Ne101/H26/2097 ot 28.03.2017 (HaumonansHas 28.03.2017 - 28.03.2022

hnexTporHas6ubmoreka (HIB)) (posioHraius 110
28.03.2027)
9. AKT BBOJIa B 9KCILTYaTaIMI0 DIEKTPOHHOH OMOIMOTEKH beccpouHo
BI'AY Ne 33 0119.01.2016

2. IlporpammHoOe obecrieueHre o0Iero Ha3HauYeHUs

No Hazpanue Pasmemienue

1 | Omnepaunonnsie cucrembl MS Windows /Linux /Pex OC [K B nokansHOM cetn B[AY
2 | Hakersr odpucusix npunokennit MS Office / OpenOffice/LibreOffice 1K B nokansHoi#t cett BTAY
3 | Iporpammsr mis npocMotpa daitnos Adobe Reader / DjVu Reader K B nokansHoM cetn BIAY
4 | Bpaysepsl SAunekc bpaysep / Mozilla Firefox / Microsoft Edge IIK B nokansHOi cetn BIAY
5 | AnaruBupycHas nporpamma DrWeb ES IIK B nokansHoil cetn BITAY
6 | Ilporpamma-apxusatop 7-Zip IIK B nokansHoi cetn BIAY
7 | MynsTumenuna npourpsiBatens MediaPlayer Classic IIK B nokansHoil cetn BITAY
8 | IMnardopma ounaitH-o0yuenus elearning server K B nokansHO# cetn BIAY
9 | Cucrema xommetoteproro tectupoBanust AST Test [IK B noxanbHOi cetn BITAY

- CaiiTbl 1 H”HPOPMAIIMOHHBIE TTOPTAJIBI
1. http://Mmuno6pHayku.pd/ - MunucrepctBo obpazoBanusi Pd;
2. http:/edu.ru/ - denepanbHbii 00pa30BaTENBHBIN MOPTA,
3. http:/kokch.kts.ru/cdo/ -Tectuposanue online: 5 - 11 kmaccsr;
4. http://school-collection.edu.ru/ — DnekTponnbiii y4eOHHK «Matematnka B 1mkone, XXI
BEKY.
5. http://fcior.edu.ru/ - napOpMaLMOHHBIE, TPEHHUPOBOYHBIC U KOHTPOJIBHBIC MAaTEPHAJIbI

3.4. OcobeHHOCTH OpPraHu3aniu 00pa30BaTeIbLHOI0 MpoLecca no AUCHHIJIHMHE A5
WHBAJM/I0B M JIUL C OTPAHUYEHHBIMH BO3MOKHOCTSIMU

ConepkaHue OUCHMIUIMHBI M YCIIOBUSL OpraHM3aluy OOy4deHMs IJsi 00Y4aroluXcs ¢
OrpaHUYEHHBIMU BO3MOKHOCTSIMHU 3/10POBbsl U HHBAJIUA0B KOPPEKTUPYIOTCS MPU HATUYUU TaAKUX
o0yyaroumxcs B COOTBETCTBUM C MHAMBUAYAJIbHOM IPOrpaMMoOi peabuiauTalMy MHBAIWIA, a
Tak ke «TpeboBaHUAMHU K OpraHU3aIMi 00pa30BaTEIBLHOIO Mpoliecca A 00yueHus: HHBATUA0B
U JIUI] C OTPAaHMYEHHBIMH BO3MOXKHOCTSIMH 37I0pOBbSl B PO(ECCHOHATBHBIX 00pa30BaTeIbHBIX
OpraHu3anmsx, B TOM YHCI€ OCHAIICHHOCTH oOpa3oBarenbHOro mpomecca» (Ilucemo
Muno6puayku P® or 18.03.2014 r. Ne 06-281), IlonoxxeHneM O METOJMKE OLIEHKH CTENEHU
BO3MOKHOCTH BKJIFOUEHHS JIMIl C OFPAaHMYEHHBIMH BO3MOXKHOCTSIMHM 3/10pOBbS M MHBAJIUJIOB B
obumii obpazoBatenbHblii mporiecc (HUMMU, 2015); [Tonoxxernem OcoOE€HHOCTH OpraHU3AIIU
00pa3oBaTeabHOr0 Mpolecca MO 00pa3oBaTENbHBIM MpPOrpaMMaM JUIsi MHBAJIUAOB M JIUI C
OrpaHHYEHHBIMH BO3MOKHOCTIMH 310poBbs ([T BI'AY 1.1.01-2015).

4. KOHTPOJIb 1 OINEHKA PE3YJIbTATOB OCBOEHUA JUCHUIIJIMHbI
Tekymuii KOHTpPOJIb YCIIEBAEMOCTHM M OLEHKA pPE3yJIbTAaTOB OCBOCHHUS JIMCLIUIIJIMHBI
OCYILECTBIISICTCA IPENOAABATEIIEM B IIPOLIECCE IIPOBENCHUSA IMPAKTHYECKUX 3aHATHH U
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KOHTPOJIbHBIX pa60T, TCCTUPOBAHHA, 4 TAKIKE BBIITOJIHCHUA O6y‘laIOI_HI/IMI/IC$I HHIWUBHUAYAJIbHbIX

3aJIJaHU M, TIPOEKTOB, UCCIIEIOBAHUM.

4.1. ®opMbl, METO/IbI M CPEICTBA KOHTPOJISI H OLIEHKHU 00pa30BaTeIbLHBIX
pe3yJbTATOB 00YUAK LM XCH

Pe3yabTarsl 00y4eHust

q)OprI H METOAbI KOHTPOJIA U OIICHKH

Iepeuens nuuHOCMHBIX PE3ybMAMOE:
chOpPMHPOBAHHOCTh TPENCTABICHUNA O
MaTeMaTHKE KaK YHHBEPCAILHOM SI3bIKE HAYKH,
CpEACTBE  MOJACIMPOBAaHUSA  SIBJICHUH U
MIPOLIECCOB, HIEAX U METO/IaX MAaTEMATHKH;

— NOHHMAaHWE 3HAUYMMOCTH MaTEMAaTHKH IS
HAay4YHO-TEXHUYECKOTO nporpecca,
cOpPMHPOBAHHOCTh OTHOIIEHUSI K MaTEeMaTHKE
KaK K YacTH OOIIEYEIOBEYECKON KYJIbTYpPHI
yepe3 3HAKOMCTBO C HCTOPUEH PA3BUTHUA
MaTeMaTHKH, DSBOJIONHEH MaTEeMaTHICCKUX
HUAeH;

pa3BUTHE  JIOTHYECKOT'0  MBIILICHHS,
IPOCTPAHCTBEHHOTO BOOOpaskeHUsl,
QITOPUTMHYECKOW  KyJBTYPbl, KPHUTHYHOCTH
MBIIUIEHUSI Ha YPOBHE, HEOOXOAMMOM JUIS
Oynymeld mpodeccnoHaIbHOU JIeSTEIBHOCTH,
ISt MPOAOKECHUS 00pa3oBaHHUs u
camMo00pa3oBaHus;

— OBJIAJICHHNE MAaTEeMAaTHUYCCKHMMHU 3HAHHSIMH
Y YMEHUSIMH, HEOOXOIMMBIMHU B TTOBCEIHEBHOM
KHU3HH, JUII OCBOCHHSI CMEKHBIX €CTECTBEHHO-
Hay4YHBIX TV CITUTUTAH u JTVCIUTLITIH
npoECCHOHATBHOTO ITUKJIA, IS TOJyYEHHS
oOpa3zoBaHHst B 00JIaCTAX, HE TPEOYIOIINX
yrIIyOJICHHOW MaTEeMaTU4YEeCKOM MOATOTOBKH,

FOTOBHOCTH Y CHOCOOHOCTH K
00pa30BaHMIO, B TOM YHCIIE CaMOOOpa30BaHHUIO,
Ha TPOTSHDKCHWHM BCEW JKU3HH, CO3HATEIBHOE
OTHOIIIEHUE K HEMPEPhHIBHOMY 00pa30BaHUIO
KaK YCJIOBHMIO YCIICIIHON MpodecCHOHATLHON U
00I1IECTBEHHON NEATEILHOCTH;
TOTOBHOCTD CIIOCOOHOCTH
CaMOCTOATEIILHON TBOPYECKOU
OTBETCTBCHHOM JEATEILHOCTH;

n K

u

— TOTOBHOCTh K KOJUICKTUBHOW paboTe,

COTPYIHHYECTBY  CO  CBEpPCTHMKaMHU B
00pa3oBaTeNbHON, OOIIECTBEHHO TOJIE3HOH,
y4eOHO-UCCIIEIOBATENbCKON, IPOEKTHOH U
IPYTHX BUAAX JESITEIBHOCTH;

—  OTHOIIEHHE K  MpoQecCHOHANbHOM
JEATEIbHOCTH KaK BO3MOXHOCTH Yy4acTusl B
peleHnn JMYHBIX, 00IIECTBEHHBIX,
rOCYJapCTBEHHBIX, 00 IIEHAIIMOHAIEHBIX
pobJIeM.

Dopmbl KOHmMPONA 00yuenun:

- JloMalHee  3aJaHue  MpoOJIEeMHOro
XapakTepa;
- TpakTHYecKoe 3afaHwe 1o pabore ¢

uH(popMaluei, J0KyMeHTaMu, JINTEPATy Poil;
- IOJITOTOBKA U 3alllUTa MHIWBUIYaJbHBIX U
IPYIIOBBIX 33JaHUI MPOEKTHOI'O XapaKTepa;
@Dopmbl  OueHKu  pe3ynbmamueHoCmu
o0yuenua: TpajULIMOHHAs CHUCTEMa OTMETOK B
Oajulax 3a Ka)XAyl BBIIOJHEHHYIO paboTy, Ha

OCHOBE  KOTOPBIX  BBICTABJSIETCS  UTOrOBas
OTMETKA.

Memoost  KOHmMpONA  HANPAeieHbl  HA
NPOBEPKY YMEHUA 00YUAIOMUXCA:

- BBITIOJIHATH YCIIOBUS 33/IaHUsI HA TBOPYECKOM
YpPOBHE C  TIpEACTaBICHHEM  COOCTBEHHOMU
MMO3UINH;

- JenaTh OCO3HAHHBIA BBIOOP CIIOCOOOB

JIECTBUH W3 pPaHEE U3BECTHBIX;

- OCYILIECTBJISITh KOPPEKIUIO (UCIpPaBIICHUE)
CICNAHHBIX OIMMOOK HAa HOBOM  YypOBHE
MpeaiaraeMbixX 3aJaHHi;

- paboTath B TpyHIme W MPEACTABIATH Kak
CBOIO, TaK U MO3ULUIO TPYTIIbI;

- IPOEKTHUPOBATH COOCTBEHHYIO I'Pa)KJIaHCKYIO
MO3UIIMI0 Yepe3 NMPOEKTUPOBAHUE MCTOPUUECKUX
COOBITHIA.

Memoowvt ouenku pe3yiomamoé 00yueHusA:
dbopmupoBaHue pe3yibTaTa HUTOTrOBOM
aTTeCTallMM MO JUCIHUIUIMHE Ha OCHOBE CYMMBI
pe3yIbTaTOB TEKYIIEr0 KOHTPOJISL.
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Iepeuens memanpeomemusix pesyibmamos:

— YMCHHE CaMOCTOSITEIIBHO OIPEACIATh
e JEATEIbHOCTH Y COCTaBIISATh ILIAHBI
IEeATENBHOCTH, CaMOCTOSITEIILHO
OCYIIECTBIISATH, KOHTPOJIMPOBATh 51
KOPPEKTUPOBATh AEATEIBHOCTh; HCIOJIB30BAThH
BCE BO3MOXXHBIE PECYpPCHl U JTOCTHKEHUS
MOCTABJICHHBIX IEJICH W pealn3aluy IIAHOB
IEATENBHOCTH, BBIOHMPATH YCIICIIHBIC
CTpaTEeruy B Pa3IMIHBIX CUTYAIIHIX;

— yYMEHHE TPOAYKTUBHO OOIIATHCSI H
B3aMMOJICICTBOBATh B TPOIECCE COBMECTHOU
NEeSTeIbHOCTH, YYHUTHIBATh ITO3UIUU JPYTUX
YYAaCTHUKOB  JCATCILHOCTH,  3(PdeKTHBHO
paspeiath KOH(PIUKTHI;

— BJaJIeHME HaBBLIKAMM I[103HABATEILHOM,
y4e0HO-UCCIIeIOBATEIILCKOH M MPOCKTHOM
JIEATEILHOCTH, HaBbIKAMH paspereHus
npo0JjieM; CHOCOOHOCTh M TOTOBHOCTh K
CaMOCTOSITEJIbHOMY ITOMCKY METOJOB PEIICHUs
MPAKTHYECKUX 33724, TPUMCHECHUIO Pa3IHYHbIX
METOIOB ITO3HAHMUS;

— TOTOBHOCTD 51 CIIOCOOHOCTE K
CaMOCTOSITEILHOM 1H()OpMaInOHHO-
[MO3HABATENbHOM  IEITEILHOCTH,  BKJIIOYAs
YMCHHE OPHCHTUPOBATHCS B  Pa3IMYHBIX
HCTOYHHUKAX uH(popMaIuy, KPUTHYCCKH
OLICHUBATh U HHTEPIIPETUPOBATH UH(HOPMAITHIO,
MONTy4aeM Y0 U3 Pa3IMIHBIX HCTOYHUKOB;

— BJQJICHUE  S3BIKOBBIMH  CPEJCTBAMH:
YMEHHE SICHO, JIOTHYHO M TOYHO U3JIaraTh CBOIO
TOYKY 3pEHHUs, HCIOJb30BaTh aJCKBATHBIC
SI3BIKOBBIC CPEJICTBA;

— BJAJICHHE HAaBBIKAMHU [O3HABATEIbHOU
pedrekcuu Kak OCO3HaHUS COBEPIIAEMBIX
JICUCTBUM W MBICIUTENBHBIX IMPOIECCOB, HX
pe3yiabTaTOB U OCHOBAHU, TPaHUIl CBOErO
3HAaHUSA W HE3HAHWUs, HOBBIX MO3HABATEJBHBIX
3aJ1a4 U CPENCTB IJISI UX JOCTHKECHUS;

— UENeyCTPEMJIEHHOCTh B IIOUCKaX U
MPUHATHU  PELICHUH, COOOpPa3UTEIbHOCTh U
UHTYUIUS, PAa3BUTOCTh MPOCTPAHCTBEHHBIX
MPEIICTABICHUI; CIOCOOHOCTh BOCIIPUHHUMATH
KpacoTy ¥ TAPMOHHIO MUPA.

Ilepeuensv npeomemusix pe3yibmamos:

B x00e oceoeHus oucyuniunst 06yuarowuLics
004CeH 3HAMb/NOHUMAMb:

— 3HAaYECHHE MAaTEMaTHYECKOW HayKu I
peuieHus 3a7ad, BO3HHUKAIOIMIHUX B TEOPUU U
MPAKTUKE, IMAPOTY M B TO K€ BpeMs
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OrPaHUYEHHOCTh IIPUMEHEHUS
MaTEMaTUYECKUX METOJOB K aHalu3y Hu
HCCIIEJOBAHUIO IPOLECCOB MW  SIBJICHUM B
IIpUpOJIE U OOILIECTBE;

— 3HaueHWe IPaKTUKU U  BOIPOCOB,
BO3HUKAIOIIMX B CaMOM MaTeMaTHKe s
(dbopMHUpOBaHUS U pa3BUTHS MaTEeMaTHYECKOMN
HayKH; HCTOPUIO Pa3BUTHUS TOHATHS YHCTA,
CO3aHUsA MaTEMaTU4EeCKOro aHam3a,
BO3HUKHOBEHHS M Pa3BUTHS I'€OMETPUH;

—  YHMBEPCAJIbHBIII  XapakTep 3aKOHOB
JOTMKM MaTEeMaTHYECKUX pACCYXKIEHUH, HuX
MIPUMEHUMOCTb BO BCEX o0JacTax
YeJI0BEYECKOM eATEIbHOCTH;

— BEpOSATHOCTHBIM XapakTep pPas3IMYHBIX
IIPOLIECCOB OKPY’KAIOLIETO MUPA,;

yMeThb:

— BBIIOJHATE apUPMETHUYECKUE JeHCTBUS
HaJ YNCJIaMU, COUYeTasi yCTHbIE U IHCbMEHHbBIE
IIPUEMBI; HAXOAUTh MPUOIMIKEHHbIE 3HAYEHUS
BEJIMYUH U  TOTPEHIHOCTH  BBIYHUCIEHUH
(aOcomoTHas M OTHOCHUTENIbHAs); CPaBHUBATH
YHCIIOBBIE BBIPAXKECHNUS,

— HaXxOOuTb 3HAUEHHUS KOpHS, CTENEeHH,
jorapudma, TPUrOHOMETPUUECKUX BBIPAXKEHUN
Ha OCHOBE ONpPEIENICHUs, HCHOIb3Yysl IpHU
HEOOXOMMOCTH MHCTPYMEHTAJIbHBIE CPE/ICTBA;
MOJIb30BaThCA TMPUOJMKEHHOW OILEHKOW Mpu
MIPaKTUUYECKUX pacyeTax;

— BBINOJHATH MPeoOpa3oBaHus BBIPAKEHUI,
MIPUMEHSS bopMybI, CBSI3aHHBIC co
CBOMCTBAMU CTEIICHEN, norapupmoB,
TPUTOHOMETPUYECKUX (PYHKLINIA;

— BBIUUCIATH 3HAueHHEe (QYHKIUM 110
3aJaHHOMY  3HAau€HMI0  apryMeHTa IpH
Pas3IMYHBIX CIoco0ax 3afaHus GyHKLUY;

—  OOpenensiTb  OCHOBHBIC CBOMCTBA
YUCIOBBIX (DYHKLMH, WIIIOCTPUPOBATH MX Ha
rpadukax;

— CTpOUTh TpaUKU U3YHYEHHBIX (YHKIIHH,
WUIIOCTpUpOBaTh N0  rpaduky  cBolcTBa
3JIEMEHTAapHbIX (QYHKIUI;

— HCIOJb30BATh TOHATHE (YHKIMH IS
OIMCAaHUS U aHAJIM3a 3aBUCUMOCTEN BEJIUUNH;

— HaxXOJWTh IPOU3BOAHBIE 3JIEMEHTAPHBIX
(GYHKIMI;, HCHONB30BaTh MPOU3BOAHYIO IS
U3Yy4eHHUsl CBOMCTB (QYHKIMH W TOCTPOEHUs
rpauKoB;

— MPUMEHSTh MIPOU3BO/IHYIO TSt
MPOBEJCHNUS  MPUOIMKEHHBIX  BBIUUCICHU,

25




pemars 3aJjadyd MPUKIAJHOTO XapakTepa Ha
HaXOXKJIEHHE HAuOOJBIIEro W HAaMMEHBIIEr 0
3HAYECHUS,

— BBIYUCISITH B MPOCTEHIIMX  CIIy4asix
IUIOIAAM M OOBEMBI C HCIOJB30BAHUEM
ONPEETIEHHOr 0 UHTErpana;

— pelaTth palroHalbHbIE, MOKa3aTelbHBIE,

Jorapumuyeckue, TPUTOHOMETPUYECKHUE
YpaBHEHHMs, CBOJSIIMECS K JMHEHHBIM U
KBaJPaTHBIM, a TaKKe AQHAJIOTUYHbIC

HEpaBEHCTBA U CHCTEMBI,

—  HCIONB30BaTh TIpaHUuecKuil  MeToA
pelleHus: ypaBHEHUN 1 HEPaBEHCTB;

— n300paxxathb Ha KOOPIMHATHON
IUIOCKOCTH pEILIEHUs] YpaBHEHUH, HEPABEHCTB
U CHUCTEM C JBYMsI HEU3BECTHBIMH,

— COCTaBJATh M pelaTh YypaBHEHUS U
HEPaBEHCTBA,  CBSA3BIBAIOIIME HEU3BECTHbBIE
BEJIMYUHBI B TEKCTOBbIX (B TOM 4YHCIE
MIPUKJIAIHBIX) 33/1a49aX;

— pewarbs mpocTeiimme KOMOMHATOPHBIE
3aJa4yd  METoAOM Inepedopa, a TaKKe C
UCIIOJIb30BaHUEM U3BECTHBIX (HOpMYII;

— BBIYMCIATH B INPOCTEHIIMX CIydasx
BEPOSATHOCTH COOBITUH Ha OCHOBE IOJCUYETa
qyciia UCXO/10B;

— peaTh MJIAHUMETPHY ECKHE u
MpOCTEeHINNE CTepeoOMEeTpHUUecKre 3aJadd Ha
HaxX0XJIeHUE TEOMETPUUYECKUX BEIUYUH (JIJIHH,
YTJI0B, IUIOIIA/ieH, 00bEMOB);

HCI0JIb30BAaTh NPHOOpeTeHHbIe 3HAHMSA
U YMeHHS] B MPAKTHYECKOI 1esiTeJIbHOCTH
Y TIOBCEe/IHEBHOM KU3HHU 1JIA:

— TMPAKTUYECKUX pacdyeToB IO (opmyiam,
BKJItOUass (GOpMyJibl, COAEpXKAILME CTEIEeHH,
panuKasl, J0rapuMeI u
TPUTOHOMETpUYECKHEe (DYHKLUMH, HCIONIb3YS
P HEOOXOIUMOCTH CIIPaBOYHBIE MaTEPHUAIIbI
Y IPOCTENIINE BBIYUCIUTEIILHBIE YCTPOMCTBA;

— ONHCaHMS C TOMOLIBI0  (QYHKIUI
pa3IUYHBIX 3aBUCUMOCTEH, MPEJCTABICHUS UX
rpaduyecku, UHTEpIpeTaluy rpaduKos;

— HOCTPOEHUSI U HCCIEAOBAHUS
MPOCTEUIITNX MATEMATUYECKUX MOJIENICH ;

— aHajuM3a peaJbHBIX YHUCIIOBBIX JaHHBIX,
MIPEJCTaBJICHHBIX B BUJIE TUArpaMM, rpaukoB;

— aHajM3a HMHQPOPMALUHU CTATUCTUYECKOTO
XapakTepa;

— HUCCIIENOBAaHUS (MonenupoBaHus)
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HECJIOKHBIX IPAaKTUYECKUX CHUTyalUd Ha
OCHOBE M3y4EHHBIX (JOPMYI U CBOMCTB QUTYD;

— BbIUMCIEHUS OOBEMOB M ILIOLIAJEH
MOBEPXHOCTEH MPOCTPAHCTBEHHBIX TEJI TPH
pELIeHUH MPAKTHYECKUX 3a/a4.

4.3. XapakTepuCTHKA OCHOBHBIX BU/J0B JeSIT€IbHOCTH CTY€HTOB

Coaep:xanune o0yueHust

XapakTepUCTHKA OCHOBHBIX BU/I0B [1eITeJIbHOCTH CTYI€HTOB
(Ha ypoBHe YueOHBIX JielicTBHIi)

BBeaenune

O3HakoOMJIEHHE C POJIBIO MATCMATUKU B HAYKEC, TCXHUKEC, SKOHOMHKE,
I/IH(l)OpMaHI/IOHHI)IX TEXHOJIOTUAX U HpaKTI/I‘IeCKOﬁ ACATCIIbHOCTH.
O3HakOMJICHHE C LENSIMHU M 3aJadyaMH M3y4eHUS MAaTEeMaTHKH IPH
ocoeHuu npodeccuit CI1O u cnenuansnocreit CI10

Auiredpa

Pa3Butue noHATHS O
yucJjae

BrimonHenue apu@meTndyeckux IEWCTBHI HaJ YWCIaMH, codeTas
YCTHBIE ¥ TUCbMEHHBIC TTPHUEMBI.

Haxoxaenue nmpuOIMKeHHBIX 3HAYCHUH BEIMYMH U TOTPEIIHOCTEH
BBIYHCIIEHUH (A0COIIOTHON U OTHOCUTEIILHOM ); CPABHEHHE UM CIIOBBIX
BBIPAKCHUU.

Haxoxxnenne omuOOK B NpeoOpa3oBaHUSAX M BBIYMCICHUSX
(OTHOCHUTCS KO BCEM MYHKTAaM IIPOTrPaMMBbI)

Kopuu, crenennu,
Jorapu¢gMsl

O3HakoMJIEHHE C TOHSTHEM KOpHS n-ii CTENeHu, CBOHCTBaMHU
paZvKajaoB U NpaBUJIAMU CPAaBHEHHS KOPHEH.

DopMyIHpPOBAaHUE ONPENEICHUS] KOPHS W  CBOMCTB KOpPHEM.
BeluncineHne M CpaBHEHHE KOpHEH, BBINOJHEHUE NPUKUIKU
3HA4YEHUSI KOPHS.

[IpeoOpa3oBanue  YUCIOBBIX WU OYKBEHHBIX  BBIPAXKCHHUH,
CoJepKAILUX PAJUKAIIBI.

BoinonHenne pacueroB mo ¢GopMylsiaM, COAEpXKAIIUM PaJUuKabl,
OCYIIECTBJISISl HEOOXOAMMBIE IOJCTAHOBKU U TPeoOpa3OBaHus.
OnpeneneHne paBHOCWJIBHOCTH  BBIPQXEHHH € paJuKajaMH.
Pemenne uppanoHaabHbIX YPaBHEHUH.

O3HakOMJIEHHE C IOHSTHEM CTENEHH C  JACHCTBUTEIbHBIM
IIOKA3aTelIeM.

Haxoxxnenue 3HaueHUN CTENEHU, UCMOJIb3Yys NPH HEOOXOAMMOCTH
MHCTPYMEHTAJIbHBIE CPEICTBA.

3anuchlBaHUE KOPHSA N-H CTENEHHM B BHUJAE CTENEHH C JIPOOHBIM
II0Ka3aTeneM U Hao0opoT.

DopMyIMpPOBAaHHE CBOWCTB CTENeHEW. BeluucneHue creneHed c
pPALMOHAJIBHBIM TI0KA3aTEJIEM, BBIIIOJIHEHUE IPUKUIKH 3HAYEHHUS
CTENEHH, CPABHEHHUE CTEIIEHEH.

[IpeoOpa3oBaHMe  YHCIOBBIX M  OYKBEHHBIX  BBIPAKCHHIA,
colepKalux CTEIEHH, NPUMEHSA CBOICTBA. Pemenue
[IOKA3aTEIbHbIX YPABHEHUM.

O3HakoMJIECHHE C TPUMEHEHHEM KOpHEH M CTeNeHed Ipu
BBIYMCIIEHUH CPEIHUX, JEICHUH OTPE3KA B «30JI0TOM CEYEHUNY.
Pemenue npukiaagHbIX 33124 Ha CJI0KHBIE TPOLIEHTHI

IIpeoOpa3oBanne
ajaredpanyeckux

BrimosiHeHne mpeoOpa3oBaHUil BBIPAKEHUM, MpUMEHEHHE (Gopmyi,
CBSI3aHHBIX CO CBOWCTBaMU CTEMEHeH u JioraprudmoB.
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BbIpasKeH Uil

Omnpenenenue 00JacTU AOMYCTUMBIX 3HAYEHHH JIOrapu(MUyecKoro
BbIpaxkeHus. Pemenne gorapuMuuecKux ypaBHeHUI

OCHOBBI TPUTOHOMETPHH

OcHOBHBIC IOHATHUSA

N3yuenue pagumaHHOro MeTOJa M3MEPEHHUsS YIJIOB BPAIICHHUS U UX
CBS3M C TpaaycHoW Mmepoi. M300pakeHHe YriioB BpallleHHs Ha
OKPY>KHOCTH, COOTHECEHHE BETMUMHBI YIJIA C €70 PACIOI0KEHUEM.
DopMyIHpOBaHUE ONpPENETICHUM TPUTOHOMETPUYECKUX (DYyHKIUI
JUIslL  YIJIOB TIOBOPOTAa M OCTPBIX  YIJIOB  MIPSIMOYT'OJIBHOTO
TPEYTroJbHHKA U 00BSICHEHNE UX B3aMMOCBS3HU

OcHoBHBIE [IpumeHeHne OCHOBHBIX TPUTOHOMETPUYECKUX TOXKIECTB A

TPUTOHOMETPHYECKHUE BBIUMCIICHUS 3HAUCHUN TPUTOHOMETpUYECKUX (YHKIIHI MO OHOM U3

TOXKIECTBA HUX
N3yueHnue oCHOBHBIX ()OPMYJI TPUTOHOMETPHUH: (POPMYITBI CIOKEHHUS,
JBOCHMSI, IPEOOPa30BAHNUS CyMMbl TPUTOHOMETPUUYECKUX (PYHKLUN

IIpeodpa3oBanus % » 1PEOOD M P P by

POCT el mAX B IPOU3BEACHUE M IIPOU3BENCHUS B CYMMY M IPUMEHEHHE IIpU

P BBIYMCIICHUH 3HAYEHUS TPUTOHOMETPUYECKOIO BBIPAXKEHUA W

TPUTOHOMETPHYECKUX

. YIPOLIEHUS €TO.

BBIPaKeHHU I . .
O3HakOMIJIEHHE CO CBOWCTBAMU CHMMETPUU TOYEK HA E€IMHUYHOU
OKPYXHOCTH U IIPUMEHEHU e UX JUIs BBIBOJIA (OPMYII IPUBEACHUS
Pemienne 1mo QopMysnamMm M TPUTOHOMETPHUECKOMY  KpPYyTry
IPOCTEUINX TPUTOHOMETPHUUECKUX YPAaBHEHHM.

pocreiimmue [TpuMeHeHue 00X METOAOB PEUICHUs YpaBHEHHH (IMpUBEIEHHE K

TPUTOHOMETPHYECKHE JUHEHMHOMY, KBaJApaTHOMY, METOJ, pPa3jOKEHHS Ha MHOXKUTEIH,

YPAaBHEHHUS H 3aMEHbl ~IEPEMEHHOW) TMpH  PEIIEHUHd  TPUTOHOMETPUUYECKUX

HEPaBEHCTBA YPaBHEHHUI.

Ymenue OTMEYaTh Ha Kpyre  peleHus MPOCTEUIINX
TPUTOHOMETPUUYECKUX HEPABEHCTB

APKCHHYC, aPKKOCHHYC,
APKTaHIeHC YucJia

O3HakoMJIeHHE C TIOHATHEM OOpaTHBIX TPUTOHOMETPUUYECKUX
byHKIHIA.

N3ydenne onpeneneHuii apkcuHyca, apkKOCHHYCa, apKTaHTeHCa
yucia, (QopmynupoBaHHE WX, HW300pakeHHE HA CIMHUYHON
OKPYXXHOCTH, TPUMEHEHUE TIPU PEIICHUU YPaBHECHHI

DYHKIHUH, UX CBOMCTBA U I'PagUKH

DOyHKIHAU.
IHonsiTue o
HeNpepbIBHOCTH

GyHkumnu

O3HakoMJIEHUE C ITOHATHEM NEPEMEHHOMN, TPUMEpPaMH 3aBUCUMOCTEl
MEXAY MepeMEHHBIMU.

O3HakoMIIeHHE c MIOHATHEM rpajduxka, onpenencHue
OPUHAUIEKHOCTH TOYKM rpaduky ¢yHkuuu. OmnpeneneHue 1o
dbopMye mpocTeiiiiel 3aBUCUMOCTH, BUIa ee rpaduxa. Beipaxenue
1o ¢popmyse OIHON NepEeMEHHOM uepe3 Apyrue.

O3HakoMJyIeHHE C onpeseraeHneM GyHKIUH, (GOpMyIUPOBAHUE €TO.
Haxoxnenue obiactu onpeseneHus 1 001acTi 3HaYeHUH QYHKIUU

CaojicTBa QyHKI M.
I'padpuueckasn
HHTepnpeTanus.
IIpumepsI
GyHKUMOHAIBHBIX
3aBHCHUMOCTeH B
peabHbIX

npoueccax u iBJeHHAX

O3HakoMJIeHHE C HpUMepaMu (YHKIIMOHAJIBHBIX 3aBUCHMOCTEH B
peasbHBIX Mpoleccax U3 CMEKHBIX JUCLUIUINH.

O3HaKkOMJICHHE C JJOKa3aTeIbHBIMH DPACCYXICHUSMH HEKOTOPBIX
CBOWCTB JIMHEHHOM U KBaApaTUUHOW (YHKIMI, HpoBeAeHUE
UCCIIEZIOBAHUS JIMHEHHON, KyCOUHO-IMHEIHOM, TpOOHO-TMHEHHON U
KBaJIpaTUYHOU (QYyHKIUH, mocTpoeHue ux rpacdukon. [locrpoenue u
gyreHue rpadukoB ¢pyHkuil. MccinenoBanue QyHKINN.

CocraBienue BUAOB (yHKIMH IO JaHHOMY YCIIOBHIO, pEILICHHE
3a]1a4 Ha SKCTPEMYM.

Brimonnenue npeobpazoBanuil rpaduka GyHKIUU
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Oo0parHblie pyHKIIUM

W3yyeHne mOHITUS OOpaTHOW (DYHKIMH, ONpEACICHUE BHIA U
noctpoeHue rpaduka oOpaTHON (QYHKIIMHU, HAXOXKICHHE ee 00JIacTh
ornpeneneHust U odnactu 3HaueHuil. [Ipumenenne cBOMCTB QyHKLIN I
IIPY MCCJICIOBAHNY YPAaBHEHUH U PEIICHUH 3a/1a4 HA SKCTPEMYM.
O3HaKOMJIEHUE C IOHATHEM CIIOKHON (YHKIINU

Brruncnenve 3HaueHU QyHKIMI 110 3HAUEHUIO apryMeHTa.
Omnpezenenre MoJ0XKEHUS TOUKU HA Ipaduke 1Mo ee KOopaAuHaTaM U
Ha00O0POT.

Hcnonp3oBanue CBOMCTB (YHKIHMA 17 CpaBHEHHS 3HAYCHUU
cTeneHer u sorapu(mMos.

[Toctpoenue rpaukoB CTENEHHBIX U JIOTrapupMUIECKUX (HYHKIUH.
Pemenve mokas3aTtenpHBIX W JIOTapu(PMUYECKUX ypaBHEHUH U
HEPaBEHCTB 10 U3BECTHBIM aJITOPUTMAaM.

S:i::;;lﬁ;ue, O3HakOMJIEHHE C  IOHSATHEM HSHpGpBIBHOfI IIEPUOINYECKON
JorapHMHUecKue 0 ¢yHkuuu, (GopMynIHpOBaHME CBOMCTB CHHYca M KOCHHYcCA,
IOCTPOEHUE UX I'pa(PUKOB.
TPHTOHOMETPITCCIIE O3HakoMJIeHHE C TIOHATHMEM TapMOHMYECKMX KojeOaHuil u
3)67]"(““"' puMepaMH T'apMOHUYECKUX KOJIeOaHUH 11 ONMCAaHUs IPOLIECCOB B
paTHeIC busKKe ¥ Ipyrux o0JacTAX 3HAHUS.
TPHTOHOMETPHHECKHE O3HaKOMJIEHHE C MOHATHUEM pPa3pbIBHOW MEPUOAMYECKON (QYHKIHH,
(byuicuun (bopMyIMpoBaHUE CBOMCTB TaHI'€HCAa U KOTAHI'€HCA, IOCTPOEHUE MX
rpauKoB.
[IpumeHnenue CcBOWMCTB QYHKIUHA 1 CpPaBHEHUS 3HAYCHUM
TPUTOHOMETPUYECKUX (DYHKIUI, peleHus TPUTOHOMETPHUYECKUX
ypaBHEHUII.
[Toctpoenue rpagukoB 0OpaTHBIX TPUTOHOMETPUUECKUX QYHKIUI U
oTpeeNieHne 1Mo TpadukaM UX CBOWMCTB.
Brimonnenue npeobpa3oBanus rpadukos
Hayana MaTeMaTH4eCcKOro aHAIU3a
O3HakOMJIGHHE C TOHSATHEM YHUCJIOBOM TOCIeI0BaTEIbHOCTH,
criocobaMu ee 3a1aHUsl, BEIYMCICHUSMHU €€ YJICHOB.
O3HaKOMJIEHHE C TOHATHEM IIPeiesia MOCIe10BaTeIbHOCTH.
O3HaKOMJIEHHE C BBIYMCIEHHUEM CYMMBbl OECKOHEYHOI'O 4YHMCIOBOIO
ITocaenoBarenbHOCTH

psia Ha IpUMEpe BBIUUCICHHUS CyMMbl OECKOHEUHO YyObIBarouieu
F€OMETPUYECKON ITPOrPECCHH.

Pemenne 3amau Ha npuMeHeHue (GOpMysbl CyMMBbl OECKOHEUHO
yOBIBaIOLIEH reOMEeTPHY ECKOH MTPOrpeccuu

IIpousBogHas u ee
NpUMeHeHHue

O3HaKOMJIEHUE C TOHATHEM [TPOU3BOIHOM.

N3yyenne u  ¢GopMyIMpOBaHHE €€  MEXaHHYECKOro M|
reOMETPUYECKOr'0 CMBICHIA, M3Y4YEHHE aIrOpPUTMA BBIUHCIECHUS
IPOU3BOAHOM Ha IpPUMEPE BBIYMCIEHUS MIHOBEHHOM CKOpPOCTU U
YTII0BOTO KO3 (HUIIMEHTA KacaTeTbHOMU.

CocraBneHue ypaBHEHHsI KacaTeIbHOU B OOIIEM BHU/IE.

YcBoenue mnpaBwi quddepeHIUpPOBaHUS, TAOIUIIBI MTPOU3BOIHBIX
JJIEMEHTApHBIX (QYHKIUNA, TpuUMeHeHue id auddepeHunpoBaHus
(GYHKIMI, COCTaBIEHUS YPAaBHEHUS KacaTeIbHOM.

W3yuyenue TeopeM O CBSI3M CBOWCTB (YHKIMH W TNPOU3BOJIHOM,
(bopMyIHpOBKaA HX.

[TpoBeneHre ¢ MOMOUIbIO MPOWU3BOJHON HCCIEAOBAHUS (YHKIIHUH,
3aJaHHOH (hopMyIIO.

YcraHOBIIGHHE CBA3M CBOMCTB (YHKIMHM W TPOU3BOIAHOM IO HX
rpapukam.
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[IpumeHeHue NPOM3BOMHOM sl pElleHUs 3aJad Ha HaXOXKIECHUue
HauOOJbIIEro, HAUMEHBLIETO 3HAYEHUS M HA  HAXOXJAECHHE
IKCTpEMyMa

IlepBooOpa3Hasn
U HHTerpaJ

O3HakOMIIEHHE C TOHATUEM UHTErpajia U NepBooOpa3Hoil.

W3yuenue npaBuiia BEIYUCIEHUS IEPBOOOPA3HOI U TEOPEMBI
Herorona- JleliGHuna.

Pemenve 3amay Ha CBSI3b INEpBOOOPA3HOM U €€ IMPOU3BOTHOM,
BBIUHCIICHNE TIEPBOOOPA3HOM IS TaHHOW (DYHKITUH.

Pemenue 3amau Ha NpPUMEHEHHME UHTErpana [JJjsl BbIUUCICHUS
(GU3NYECKNX BEIMYMH U IIOIIAAeH

YpaBHeHHs M HEPABEHCTBA

YpaBHeHHsI U CHCTEMbI
YPaBHeHM
HepaBeHncTBa u cucrembl
HEPaBeHCTB C AByMs
nepeMeHHbIMHU

O3HakOMJIEHHE C  NIPOCTEHIIMMHU  CBEIEHUSAMH O  KOpHSX
anredpanvyecKkux ypaBHEHHM, MOHSITHUSIMU HCCIEAOBaHUS YpaBHEHUN
U CHUCTEM ypaBHEHUH.

N3ydyeHne Teopun paBHOCUIBHOCTH YpaBHEHUH U €€ NMPUMEHEHUS.
[loBTOpEHNE 3amucu pelleHUs] CTaHAAPTHBIX ypPaBHEHUH, MPHUEMOB
npeoOpa3oBaHUsl ypaBHEHUH M CBEACHHUS K CTaHIAPTHOMY
YPaBHEHMUIO.

Pemenue panoHaIbHBIX, MPPALMOHAIBHBIX, TOKA3aTEIbHBIX

Y TPUTOHOMETPUYECKUX YPAaBHEHUH, U CUCTEM.

Hcnonp3oBanue cBOMCTB M TpaduKoB GYHKIUN [ pelIeHus
ypaBHeHU. [I0oBTOpEHHE OCHOBHBIX IPUEMOB PEIICHUS CUCTEM.
Pemienue ypaBHeHUM C MPUMEHEHUEM BCEX MPUEMOB (pa3I0KeHUS
Ha MHOXWTEJIM, BBEACHUS HOBBIX HEHU3BECTHBIX, I1OJCTAHOBKH,
rpauyecKkoro MeToaa).

Pemienue cucteM ypaBHEHUH ¢ MPpUMEHEHHEM Pa3IMUHbIX CIOCOOOB.
O3HakoMJIeHHE C OOLMMH BONPOCAMH pEIICHUS HEPAaBEHCTB U
UCTIONb30BAaHUE CBOMCTB H TpadukoB (YHKIMHA TpU pEIICHUU
HEPaBEHCTB.

Pemenue HepaBeHCTB M CHCTEM HEPAaBEHCTB C HPUMEHEHUEM
Pa3ITUYIHBIX CITOCOOOB.

[IpumeHneHne  MaTeMaTUYECKUX  METOJIOB JUIs  peleHus
coJep KaTeNbHBIX 3aJ1ay U3 PA3IMYHBIX 00JIACTEH HAYKU U MPAKTUKH.
WHTepnpeTupoBaHue pe3ysibTaTOB C yUETOM peaslbHbIX OrpaHUYEHUN

DJieMeHThbl KOMOMHATOPHKH, TEOPHH BEPOSITHOCTENH U CTATHCTHKH

OcHOBHBIC IOHATHSA
KOMOUHATOPUKHU

N3yuyeHne npaBuiia KOMOMHATOPUKU M NPUMEHEHHUE NPH PEILIEHUH
KOMOHMHATOPHBIX 3a/]a4.

Perienne KOMOMHATOPHBIX 3aJ1a4 METOJIOM Iepedopa U MO IpaBUITy
YMHOXKEHHUSL.

O3HakoMJIEHHE C MOHATHSAMH KOMOHMHATOPHUKM: pPa3MEIICHUsMH,
COYETaHUSIMHU, IEPECTAaHOBKAaMH U (OPMYJIaMH JIJIsl UX BBIUUCICHUS.
OOpsicHeHue ¥ npuMeHeHne (HopMyJ1 JJis BBIYUCIEHHUS pa3MELIeHUH,
NEePEeCTAaHOBOK U COYETAHMM MPH PELICHUHU 3a]1ay.

Oznakomienue ¢ OunomoM HeroToHa u TpeyronabHukom [lackans.
Pemienve mnpakTHyeckux 3ajad C HCHOJIb30BAHHWEM MOHATHH U
paBUJI KOMOMHATOPUKHU

DJIeMEHTBI TEOPUH
BEpPOSITHOCTEH

W3y4yeHre KIACCUYECKOrO OIPENENEHHUs] BEPOATHOCTH, CBOMICTB
BEPOSITHOCTH, TEOPEMBI O CYMME BEPOSTHOCTEM.
PaccmoTrpenue mnpuMepoB BBIUMCIEHUS BEPOATHOCTEN. PemeHne

3a/1a4y Ha BBIYUCIIEHUE BEPOATHOCTEN COOBITUI

IIpencraB/ieHue JaHHBIX
(Tabauunpl, TUArPpaAMMBI,

O3HakOMJIEHHE C TMPEACTABJIEHHUEM YHCIOBBIX JaHHBIX M UX
XapaKTepHCTUKAMHU.
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rpadpuxm)

Pemenue IMPpaKTHYCCKUX 3aJla4d Ha 06pa60T1<y YHCJIOBBIX JAaHHBIX,
BBIYHCJIICHUC UX XaAPAKTCPHUCTUK

I'eomerpust

IIpsimMble M IJIOCKOCTH
B IPOCTPAHCTBE

DopMyHPOBKA U NIPUBEIECHUE JOKA3ATENIBCTB IPU3HAKOB B3aUMHOI'O
PacIoNIOKEHMS IPSAMBIX U IUIOCKOCTEN. PacriosHaBaHKe Ha yepTexax
U MOJEJIIX PA3JIMYHBIX CIIy4acB B3aUMHOI'O PAaCIOJIOKEHUS MPSMBIX
Y TUIOCKOCTEH, apryMEHTUPOBAHUE CBOUX CY>KJICHU.
DopMyJIMpOBAHUE  ONPENENICHWI,  MPU3HAKOB W CBOWCTB
HNapaJUiebHBIX U NEPHEHANKYJSIPHBIX IJIOCKOCTEH, ABYI'PAHHBIX U
JIMHEHHBIX YTJIOB.

BrInonHeHHE MOCTPOCHHUs YIJIOB MEXAY MPSIMBIMHM, HpSAMON H
IJIOCKOCTBIO, MEXAY IUIOCKOCTSMM IO ONMCAaHUIO U PaClO3HAaBAHME
UX Ha MOJEJIAX.

[IpumeHeHne NPU3HAKOB U CBOMCTB PpACHOJIOKEHUS IPAMBIX U
IJIOCKOCTEN NP PELIEHUN 3a1a4.

N300paxeHne Ha pHUCYHKaX M KOHCTPYMPOBAaHHE Ha MOJEIAX
HNEPIECHAUKYJIPOB M HAaKIOHHBIX K  IUIOCKOCTH, HpPSMBIX,
NapaJUIeIbHBIX IIJIOCKOCTEH, YIII0B MEXAY IPSAMOU U INIOCKOCTBIO U
000CHOBaHUE MTOCTPOCHUS.

Pemenne 3aga4y  Ha BBIUKMCICHUE TE€OMETPUYECKUX BEIMYHH.
OnucelBaHWE PAcCTOSHUSA OT TOYKHU A0 IJIOCKOCTH, OT IPSAMOH 0
IUIOCKOCTH, MEXAY IUIOCKOCTSAMM, MEXKIY CKPEIIMBAIOIUMUCS
OPSMBIMH, MEXIY IPOU3BOJIbHBIMU (PUTYpaMH B IPOCTPAHCTBE.
DopMyIHPOBAHHE U JTOKA3BIBAHUE OCHOBHBIX TEOPEM O PACCTOSHHUSIX
(TeopeM cylecTBOBaHMs, CBOWCTBA). M300paxeHue Ha depTexax U
MOJENSAX  pacCTOSHUS M OOOCHOBaHME CBOUX  CYXKACHHUH.
OnpeneneHue W BBIUKUCIEHHE pACCTOSHUNW B  MPOCTPAHCTBE.
[Tpumenenue ¢hopMys U TeopeM IIIAHUMETPUU JUIsl pelIeHus 3aad.
O3HaKkOMJIEHHE C TIOHATHEM MapaJlIeIbHOrO MPOEKTUPOBAHUS U €O
CBOMCTBaMHU. dopmypoBaHue TEOPEMBI 0 IUIOLIA U
OpPTOTrOHAJIBHOW INPOCKLUHUH MHOIOyroibHHKa. lIpumeHenue teopuu
JUIe 00OCHOBaHMS MOCTPOEHUM M BBIYMCICHUH. ApPryMeHTUPOBaHUE
CBOMX CYXJICHHMM O B3aMMHOM pacCIOJIOKEHUU IIPOCTPAHCTBEHHBIX

buryp

MHOrorpaHHUKH

OnucaHue U XapakTEPUCTUKA Pa3UYHBIX BHJIOB MHOI'OI'PAHHHKOB,
NIEPEYNCIIEHUE UX SJIEMEHTOB U CBOICTB.

N300paxkeHne MHOTOrpaHHUKOB M BBINOJHEHHWE IIOCTPOEHHUS Ha
M300paKEHUAX U MOJENIIX MHOTOI' PAHHUKOB.

BrlunciieHne JTUHEHHBIX 3JIEMEHTOB M YIJIOB B MPOCTPAHCTBEHHBIX
KOH(UTYpalusiX, apryMEHTUPOBAHUE CBOUX CYXKJICHUM.
XapakTepucTuKa u M300pakeHne ceyeHwus, pa3BepTKU
MHOTOIrPaHHUKOB, BBIUMCIIEHHUE TIJIOMIA el TOBEPXHOCTEM.
[TocTpoenne mPOCTEUIINX CEUCHHH KyOa, MPU3MbI, MTHPAMHMIBIL.
[IpumeHeHune (HakTOB ¥ CBEACHUIN M3 IIJIAHUMETPHH.

O3HakoMJIECHHME € BHJAaMH CHUMMETpPUd B  MPOCTPAHCTBE,
dbopMynHpoOBaHHE ONPEACIICHUA H CBOWCTB. XapaKTEPUCTHKA
CUMMETPHH TEJ BPALIEHUSI © MHOTOI'PaHHHUKOB.

[IpuMmeHeHne CBOMCTB CHMMETPUU IIPU PELLIEHUH 3a1a4.
Hcnonp3oBanne NpuOOPETEHHBIX 3HAHWA Ui HUCCICIOBaHUS H
MOZEIMPOBAHUS HECIOKHBIX 3a/1a4.

N300paskeHrne OCHOBHBIX MHOTOTPAHHUKOB M BBHITIOJTHEHUE PHCYHKOB
10 YCJIOBUSIM 3a/1a4

31




Tena u noBepxHoOCTH
BpalleHust

O3HaKOMJICHHE C BHJaMH TeJ BpalleHUs, (HOPMYyJTUpPOBAHUE HX
ONpEENIEHU I U CBOMCTB.

DopMyJIMPOBAHUE TEOPEM O CEUYEHUM IIapa IUJIOCKOCTBIO U
MJIOCKOCTH, KacaTellbHOMU K cdepe.

XapakTepucTuka M H300pakeHUE Tesl BpallleHUs, UX pPa3BEPTKH,
CEUCHUS.

Pemenne 3amad Ha TOCTPOCHUE CEUCHUM, BBIUMCIEHUE JJIMH,
paccTrosiHMM, yrioB, Iuiom@anen. IIpoBeneHue mokazaTesbHBIX
paccyXIeHu MpU PelIeHUH 3a]1a4.

[IpuMeHeHne CBOMCTB CHMMETPUM TpPH PEIICHUH 3a/Jad Ha Tena
BpallleHusl, KOMOMHAIUIO TEl.

N3o0pakeHre OCHOBHBIX KPYTJIBIX T€T W BHIIOJHEHHWE PUCYHKA IO
YCJIOBUIO 33J]a4

HN3mepenus B reoMeTpuu

O3HakoOMIJIEHHE C TOHSATHSMHU IUIOMAIM U O0ObeMa, aKCHOMaMu H
CBOMCTBaMHU.

Pemenne 3amau Ha BBIUMCIEHHE IUIOMIAJEH IIJIOCKUX (GUTYp C
IpPUMEHEHUEM  COOTBETCTBYIOIIMX ¢opMyn ©u  (aKToB U3
IJIAHUMETPUU.

H3yueHue TeOopeM O BBIYUCICHUU O0BHEMOB MPOCTPAHCTBEHHBIX TE,
pelIeHne 3a1a49 Ha IpuMeHeHue (GOpPMyIT BEIYUCIICHUS 00HEMOB.
W3ydyenue ¢opmMyn miis BBIYMCIEHHS IUIOLIAEHd IMOBEPXHOCTEH
MHOTI'OTPAaHHHUKOB U TE€JI BPAIllCHUSI.

O3HakoOMJIGHHE C METOJOM BBIYUCIEHUS IUIOLIAJAN IOBEPXHOCTU
chepsl.

Pemienne 3amady  Ha  BBIUMCIEHHE IUIOIIAJIENM  MOBEPXHOCTHU
MPOCTPAHCTBEHHBIX T

KoopanHartbl 1 BeKTOPbI

O3HakoMmlIeHHE C TIOHATHEM BekTopa. M3yueHue aexapToBOM
CHUCTEMBbl KOOPJAMHAT B IPOCTPAHCTBE, MOCTPOCHHUE IO 3aJaHHBIM
KOOpJMHATaM TOYEK U IUIOCKOCTEH, HAX0XKIE€HHE KOOPANHAT TOYEK.
Haxoxxnenue  ypaBHEHUHl  OKPYXHOCTH, cC(epbl, IUIOCKOCTH.
Brruncnenne pacCTOSHUN MEXAY TOUKAMMU.

N3ydeHne CBOMCTB BEKTOPHBIX BEJIMYMH, IPABHI Pa3JIOKECHHUS
BEKTOPOB B TPEXMEPHOM MPOCTPAHCTBE, IMPAaBUI HAXOXKICHUS
KOOpJMHAT BEKTOpa B IPOCTPAaHCTBE, IpaBUI JCHUCTBUH C
BEKTOpaMHU, 3aJaHHBIMU KOOPJMHATaAMU.

[IpumeHeHue Teopun pH peLIEHUH 3a]1a4 Ha JIeHCTBUS C BEKTOpaMH.
N3ydeHne CKaggpHOro MPOM3BEACHHS BEKTOPOB, BEKTOPHOIO
YpaBHEHMs HpsAMOM M IulockocTtd. IlpumeHeHme Teopuu mnpH
pelIeHny 3a7ad Ha ACHCTBUS C BEKTOPaMH, KOOPAWHATHBIA METO,
IPUMEHEHUE BEKTOPOB [JIi BbIYMCIEHHS BEJIUYUH VYIJIOB U
pacCTOSTHHIA.

O3HakoMIIEHHE C JI0Ka3aTelIbCTBAMU TEOPEM CTEPEOMETPUU O
B3aMMHOM PAaCIIOJI0KEHUH MPSAMBIX U IUNIOCKOCTEN C UCIOJIb30BAHUEM
BEKTOPOB

5. OneHo4HbIe CPEACTBA VIS POBEICHHUS TEKYILEro KOHTPOJIsl yCIeBaeMoCTH 1

NMPOMEKYTOYHOM aTTecTallul

5.1. Kputepuu oueHKH pe3yjbTaTOB 00y4YeHUs!

5.1.1. Kputepuu ounenku 1ud¢epeHIHPOBAHHOIO 3a4eTa
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Ornenka sK3aMeHaropa,
YpOBEHb

Kpurepun

«3auyTeHo (OTINYHO)»,
BBICOKHU YPOBEHB

oOyJaronuiics riay0oKo U IPOYHO YCBOMIJI BECh MPOTrPaMMHBIN
MaTepuaj, HCYECpPIBIBAIOIIE, IOCIEI0BATEIbHO, I'PAMOTHO H
JIOTUYECKU CTPOMHO €ro M3Jjaraer, He 3aTPYAHSICTCS C OTBETOM
Ipy  BHUJIOM3MEHEHHH 3aJaHHs, CBOOOJHO CIIpaBIISIETCS C
3aJa4aMd M TNPAKTUYECKUMHU  3a/aHUSMH, TPAaBUIBHO
00OCHOBBIBACT TPHUHSATHIC PEIICHHs, YMEET CaMOCTOSTEIbHO
0000111aTh ¥ U3JIaraTh MaTepuall, He JOMycKas OMHOOK.

«3a4TeHo (XOpoIIo)»,
MOBBILIEHHBIN YPOBEHD

oOyyaroluiicss TBEpAO 3HAET NPOTPaMMHBIA  MaTepHa,
rPaMOTHO M IO CYILIECTBY M3JIaraeT €ro, He JOIyCKaeT
CYLIECTBCHHBIX HETOYHOCTEH B OTBETE HA BOIPOC, MOXKET
IIPABUJIBHO IPUMEHATh TEOPETHUUECKUE MOJIOKEHUS U BIIAJEET
HEOOXOIUMBIMM YMEHHMSIMA M HaBbIKAMU IIPU BBINOJIHEHUU
IIPAKTUYECKUX 3aJaHUN.

«3a4yTeHo
(YIOBJIETBOPUTEIHHO)Y,
MOPOTOBBIN YPOBEHb

00y4JaroIIMIiCs yCBOMJI TOJBKO OCHOBHOM MaTepual, HO He
3HaeT  OTHENbHBIX  JeTajieil, JOMyCKaeT  HETOYHOCTH,
HEJIOCTATOYHO  IpPaBWIbHBIC  (OPMYJIMPOBKH, Hapyliaer
MOCJIEI0BATENBbHOCTh B M3JIOKEHUHU MPOrPaMMHOI0 MaTepuasa
U HCIBITBIBACT Sany,I[HeHI/Iil B BBIIIOJIHCHUH HpaKTI/I‘-ICCKI/IX
3aJaHUM.

«He 3auteno
(HEY1OBJIETBOPUTEIHHO)»

o0yyaroUuiicss He 3HAaeT 3HAYUTEJIbHOM YacTH MPOrpaMMHOI0
MaTepuania, JIOMycKaeT CYIeCTBEHHbIE OIIMOKH, C OOJbIINMHU
3aTPYAHEHUSIMU BBINOJIHSET IPAKTUYECKUE 3a/1aHUs, 3aJaUH.

5.1.2. Kputepuu olleHKH IK3aMeHa

OneHka 2K3aMeHaTopa, Kpurepun
YPOBEHb

«OTJMYHOY, BBICOKHN OOyuaromuiics  moka3ajl  MIpPOYHbIE  3HAHUS  OCHOBHBIX
YPOBEHb MOJIO’)KEHUH y4eOHOW NHCLUUIIMHBI, YMEHHE CaMOCTOSITEILHO

pemaTh KOHKPETHbIE NpaKTHUYECKHWE 3a7aud IOBBIIICHHOM
CIIO)KHOCTH, CBOOOIHO MCIIOJIb30BaTh CIIPABOYHYIO JIUTEPATYPY,
JenaTh 00OCHOBAaHHBIE BBIBOJIbI

«XOPOLIO», MOBBIILIEHHBIN
YPOBEHB

OOyuaromuiics  moka3ajl  IPOYHbIE  3HAHUS  OCHOBHBIX
MOJIO)KEHUN y4eOHOW NMCLHUILIMHBI, YMEHHE CAMOCTOSITEIBLHO
pelaTh KOHKPETHbIE MPAKTUYECKUE 3aJjaul, IIPEeyCMOTPEHHbIE
paboueil mporpaMMoi, OpUEHTUPOBATLCSI B PEKOMEHI0BaHHOI

CIIpaBOYHOIl  JUTEpaType, YMeeT TMPaBUIBHO  OICHUTH

MOJTy4YeHHBIE PE3YIbTATHI.
«yIlOBJIETBOPHUTEIHLHOY, OOyuaromuiics TMOKa3al 3HAHUE OCHOBHBIX  IOJIOKEHUHN
MOPOTOBBIN YPOBEHb y4eOHOH JAUCHUIUIMHBI, YMEHHE TMOJY4YUTh C TOMOIIBIO
IIperoiaBaTess IIPaBUJIBHOE pelieHue KOHKPETHOI

MPAKTUYECKON 3aJaud W3 4YHUCIa MPETyCMOTPEHHBIX paboueit
IIPOrPaMMOM, 3HAKOMCTBO C PEKOMEHJOBAHHON CIIPaBOYHOU

«HCYOOBJICTBOPUTECIILHO»

I[Ipu otBere oOyd4aromierocss BBIABIJINCH CYIECTBEHHBIC
npobensl B 3HAHUSAX OCHOBHBIX MOJIOKEHHUN  y4eOHOIA
JUCIUIUIMHBI, HEYMEHHE C MOMOIIBIO MPENoAaBaTeNs MOTyYUTh
MPAaBWIBHOE pELICHWE KOHKPETHOM NPAKTHYECKOM 3aJaud U3
YuClia TPEeNyCMOTPEHHBIX paboued mporpamMmon ydeOHOM
JTUCITUTUTHHBI
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5.1.3. Kputepuu oleHKH NPOMeKYTOYHOH aTTeCTAIUU

Onenka, ypoBeHb

Kpurepuu

«OTIM4YHOY, BBICOKUI YPOBEHb

OO6yuaromuics MPABUIBHO OTBETUI Ha
TeOpeTH4ecKkne BONpochl. [lokazam oOTIMYHBIE
3HaHUST B paMKax ydyeOHOro  marepuasa.
HpaBI/I.HI)HO BBIITOJTHUJI TPAKTUYCCKHUEC 3adaHUs.
ITokazan OTJIMYHBIC YMCHUA u BJIaCHUA
HaBbIKaMU MPUMCHCHUS MTOJTYYCHHBIX 3HAHUU H
YMEHHI TIpU pElIeHUH 33/a4 B paMKax y4eOHOro
MaTtepuana. OTBETHJI Ha BCE JOMOJHHUTEIbHBIC
BOITPOCHI

«Xopo1o», NOBBILICHHBIA YPOBEHb

OOyuarommuiicsi ¢ HEOOTBIIMMH HETOYHOCTSIMHU
OTBETHJI Ha TEOpPETUYECKHe BOMpPOCH. [lokazan
XOpOIIKe 3HAHKs B paMKax y4eOHOro MaTepuaa.
C HeOONbIIMMH  HETOYHOCTSIMH  BBITTOJIHUI
npakTHueckue 3amaHus. [lokasanm  xopoime
YMEHHSI W BJIAJICHUS HABBIKAMH TPUMCHEHUS
NOJYYCHHBIX 3HAHMW M YMEHHH TNpPH PEUICHUU
3ajja4 B paMKax ydeOHoro marepuaia. OTBETHI
Ha OOJIBIIMHCTBO JIOMOJHUTEIBHBIX BOIPOCOB

«Y 10BJIETBOPUTEIbHOY, 0230BbIH YPOBEHb

OOyuaromuiics ¢ CylniecCTBEHHBIMU HETOYHOCTAMH
OTBETUJI Ha TeopeTuueckue Bompockl. [lokazan
YIOBJIETBOPUTEIIbHBIC 3HAHUS B PaMKax yudeOHOTO
marepuasia. C CYIIECTBEHHBIMH HETOYHOCTSIMHU
BBINOJHUJT  NpakTHuyeckue 3ananusa. [lokazan
YAOBJETBOPUTEIbHBIE  yMEHUS U BIAJACHUSA
HAaBbIKAMHM IPUMEHEHHUSI TOJYYEHHBIX 3HAHUW H
YMEHHI TpU pElIeHUHU 33/1ad B paMKaxX y4eOHOro
Marepuasia. J[omyCcTUaA MHOTO HETOYHOCTEH MpH
OTBETE Ha JIOMOJIHUTEIbHBIE BOPOCHI

«HeynoBneTBOpUTENbHO», HU3KUM YPOBEHb

OOyuaronuiics Hpu OTBETE HA TEOPETUUECKHE
BOIPOCHl W TIPU BBIIOJHEHUU MNPAKTUYECKUX
3alaHUIl  TIPOJAEMOHCTPUPOBAJ  HEAOCTATOUYHBIN
YPOBEHb 3HAaHUN U YMEHUU IIPU PELICHUHU 3a/1a4 B
pamkax ydeOHoro martepuana. Ilpu orBerax Ha
JIONIOJIHUTENIbHBIE  BONPOCHl  OBUIO  JOMYILEHO
MHOKECTBO HEIPABUJIBHBIX OTBETOB

5.1.4. Kputepnu oleHKH KOHTPOJbHBIX PadoT

OreHka, Kputepuu
YpoBeHb
«OTJINYHO», BBICOKUI Paborta, BbIIIOJIHEHHAs TOJHOCTHIO 6€3 OIMOOK U HEA0UETOB
YpOBEHb
«XOpOILI0», TTOBBIIIEHHBIN PaGora, BbIMOIHEHHAs] MOJHOCTHIO, HO MPU HAJIMYUU B HEH He
YPOBEHb 0osee ogHON HerpyoOoi OMMOKK W OAHOTO HelodeTa, He Ooree
JIBYX HEJI0UYETOB
«YZOBIIETBOPUTEIILHOY, OOyuaromuiics NpaBUJIbHO BBIMOJHWI He MeHee 2/3 Bcei
IIOPOTOBBIN YPOBEHb paboThI MM AOMYCTHII He OoJiee OHOM rpy0oil omHMOKK U IBYX
HE/I0YETOB, He OoJiee OHOU TpyOoi 1 0OTHOM HerpyOol OmmMOKH
CHEYJOBJIETBOPUTEIBHO» OOyuaronmiicsi MpaBUJIbHO BBIMOJHEHO MeHee 2/3 Bcell paboThl
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5.1.5. Kputepuu oneHKH YCTHOIO OIIpoca

O1ieHKa, ypoBEHb

Kpurtepunu

«OTINYHOY, BEICOKHI
YPOBEHb

BricTaBisiercs, eciau oOydYaromuiics IOCIIEI0BATEIbHO, YETKO,
CBS3HO, OOOCHOBAaHHO M 0€30IIMOOYHO W3JaraeT Yy4eOHbBIN
MaTepual; NaeT OTBET B JIOTMYECKOW IMOCIEA0BATEIBHOCTU C
WCIIOJB30BAaHUEM  NPUHATOM  TEPMUHOJOTHH;  IMOKa3bIBAET
MMOHMMAHUE CYIIHOCTH PAaCCMATPUBAEMBIX MOHSATHM, SIBICHHUN U
3aKOHOMEPHOCTEM, TEOpUil, B3aUMOCBS3€M; yMEET BBIICIAThH
TJIABHOE, CaMOCTOSTEILHO MOATBEPK/ATh OTBET KOHKPETHBIMU
npuMepamu, (akTamMu; CaMOCTOSITENIEHO  aHAJNM3HPYET U
0000111aeT TEOPETHUECKUIT MaTepHasl; CBOOOJHO YyCTaHaBIMBACT
MEXKIpPEIMETHbIC (Ha OCHOBE paHee NMPUOOPETEHHBIX 3HAHWI) U
BHYTPUIIPEIMETHBIE  CBSI3M; YBEPEHHO U  0e30MHO0YHO
MPUMEHSET IOJyYEHHbIE 3HAHHMS B PELICHUU HOBBIX, PaHEE HE
BCTPEUYABIIMXCS 3a/1a4; PALMOHAIBHO HCIIOJIb3YET CIPABOYHBIC
MaTepualsbl, y4eOHUK, JIOTIOJTHUTEIIbHYIO JIMTEparypy,
MPUMEHSIET YIOPSAO0YCHHYIO CHCTEMY YCIOBHBIX O0O3HAYCHMIA
MpU BEICHUU 3aIHUCEH, CONMPOBOXKIAIOIIMX OTBET; JOMYCKAET B
OTBETE HENOYEThl, KOTOPHIC JIETKO HCIPABISAET MO TPEOOBAHMIO
MpenoaaBaTeis.

«Xopo1o», NOBBIIIECHHBIN
YPOBEHB

BeicraBnsercs, eciu o0y4yaromuiicss MOKa3bIBaeT 3HAHHE BCETO
U3yYEHHOro ydyeOHOro MaTepuana; JaeT B  OCHOBHOM
OpaBWIBHBIA ~ OTBET; Yy4eOHbIi  MaTepuan  M3jaraer B
00OCHOBAaHHOM JIOTMYECKOM IOCIEeI0BaTEIbHOCTH, IMPU 3TOM
JIOIyCKAaeT OJIHy HerpyoOyr omuOKy Wik He OoJjiee JBYX
HEJI0OYETOB B  HCIOJNB30BAHMM  TEPMUHOJOTHH  y4eOHOro
npeaMeTa, KOTOpblE MOXKET MCIPAaBUTh  CaMOCTOSITENBHO;
aHAIM3HUPYyeT U 00001IaeT TeOpeTudecKuil MaTeprall; cooIo1aeT
OCHOBHBIE TMpaBUja KYJIbTYpbl YCTHOH peud; TpUMEHSeT
YIOPSIIOYEHHYIO CUCTEMY YCIOBHBIX 0003HAaUeHUN MpPU BEACHUU
3anMceil, CONpOBOXKIAOLINX OTBET.

«Y 10BJICTBOPUTEIBHOY,
0a30BbIil YpPOBEHD

BrictaBnsiercs, ecnu oOydaromuics: JEMOHCTPUPYET YCBOEHHE
OCHOBHOT'O COJ€p)KaHUs y4yeOHOro Matepuaa, UMeeT MpoOesbl,
HE MPENsATCTBYIOIIME JaJbHEHIIEMY YCBOEHHUIO y4eOHOro
MaTepuaia; NpPUMEHSET IIOJyuyeHHble 3HaHHUS NP OTBETE Ha
BOMPOC, AaHalIM3€ MPEAJIOKEHHBIX CHTyallud 1o o0pasiy;
JIOTMTyCKaeT OLIMOKM B MCIOJIb30BAaHUU TEPMUHOJIOTUU Y4eOHOTO
npeaMeTa; TOKa3blBaeT HEJOCTaTOYHYI0 C(HOPMUPOBAHHOCTD
OTAENbHbIX 3HAHUH U YMEHMH; BbIBOABI U  0000IIEHUS
apryMeHTHpPYeT c1abo, TOMyCKaeT B HUX OMIMOKU; 3aTPYAHSAETCS
npu a”aimm3e u 0000meHun yd4eOHOro Martepuana; JaeT
HEMOJHBIE  OTBETHl HA  BOINPOCHl  MpenojaBaTelss WU
BOCIIPOU3BOJIUT COJEpKAHUE paHee MPOYUTAHHOTO Y4eOHOTO
TEKCTa, clabo CBA3aHHOTO C 3aJaHHBIM BOIPOCOM; HCIIONb3YyET
HEYNOPSAJOYEHHYI0O CHUCTEMY YCJIOBHBIX OO0O3HAu€HUH IpH
BEJICHUH 3aIlrcel, CONPOBOXK/IAIOIINX OTBET.

«HeynoBaeTBOpUTEIBLHOY,
HU3KUN yPOBEHb

BrictaBnsiercs, ecnu oOydaromuiicsa: HE pacKpbll OCHOBHOE
cofiepkaHue y4eOHOro martepuaia B Mpeiernax MOCTaBICHHBIX
BOIIPOCOB; HE YMEET MPUMEHSATH UMCIOIINECS 3HAHUS K PEIICHUIO
KOHKPETHBIX BOMPOCOB M 3a/1au MO 00pasily; JAOMYCKAaeT B OTBETE
0onee AByX TrpyObIX OHIMOOK, KOTOpPHIE HE MOXKET HCIPAaBUTH
JTaKe TIPU TTOMOIIH 00YYarOMIMXCs ¥ MPE0aBaTeIsl.
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5.2. OueHo4YHBIE CPeICTBA ISl MPOBeIeHHUs] TEKYIIero KOHTPOJISl yCIl eBaeMOCTH
5.2.1. Bonpocsl AJ11 KOHTPOJBHBIX padoT

1. PesynbTaTom okpyriienus uncia 1,1763 ¢ TOUHOCTBIO 10 COTHIX SIBJISETCS YHUCIIO:
1) 1,18,
2) 1,17,
3) 0,18,
4) 1,20,
5) 1,176

2. BeimosiHuTE A€ CTBUS:

olB 5 1.2
8 8 15 15

3. Beimoniaure geticteust: 1,2+ (1,05 -0,4- 1,5)

4., BpinoJIHUTE EJIEHUE: 11% : 3%.

5. Halinure 3HaueHue BhIpayKEHUS:
(3v5)

a) 13

5) V3 255,

6. Yopocrture: as3a

3 5 5 1
7. Yupocrure: a“g?* 1| al?¢ ®

3 5 5 1
8.Ympocrute: a*6?* ;| a?s 8

9. Beruucnure:

a)(5+i)-2+3i),
4i

0) o

10. Haitaute o6macth onpeaenenus GyHKINN U 061acTh 3HaYeHHH QyHKIuH y =16 —x° .

11. TTpoBepbTe QYHKIMIO HA YETHOCTD ¥ = X'+ X.

12. Haitnure vy yHKIUU y = xx—1

13. Tlo rpaduky HexkoTopoit ¢yHkimu y= f (X) HalinTe MPOMEXKYTKH BO3pACTAHUS
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14. Tlo rpaduky pynkuuu y= f(X), n300pakeHHOMY Ha PHCYHKE ONPEACIUTE, IBISICTCS JIH
(GyHKUMS YeTHON MM HedeTHOH. OTBET MOsSCHUTE.

a)

y“

6
) yll

-]

[E
Xl

r) ‘\&r

1A,
1 X

st

15. o rpaduky ¢pynkiuu y= f(X), u300pakeHHOMY Ha PUCYHKE OIpeIeIUTe:
a) MPOMEXYTKH BO3pacTaHUs U yObIBaHUS JaHHOM (pyHKUNU;
0) ec HAaMMEHBIIICE 3HAYCHHE;
B) HYJIM (PYHKIHHU.

16. Haiinute MHOXECTBO 3HAYCHUH (QYHKITUHU:

a) y:2x_2;

1 X—2
or()
1 X+1
B) y:_(aj :

17. Haitnute obnacts onpeneneHus: GyHKIUH:
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a) y=log,(2x—6)
6) y =log, (1-4x)
3
18. Pemmte ypaBuenue: 10g2(2x-1) = 3.

19. Pemmte ypaBHeHue: 277" = -

1Iog34
20. Beruncmure: 32

1
21. Penmute HepaBencTBo: 8% > =

8

22. Borumcymre: 16%°°%1

23. Pemute HepaBenctBo: 10g4(7 — X) < 3.

24. Pemmnre ypasuenue: 72 — 14 - 7 =5,

25. Pemute HepasenctBo: 10g7 (x—1) < logz 2 + logr 3.
26. HaiiauTe npon3BogHyi0 GyHKIHH: y = X + ¢,

27. Haiigure 3HaueHKe IPOU3BOIHON PYHKIMU: y = €* B TOYKE X = 0.
o _ 2x-1
28. Haiinure npon3BOAHYI0 QYHKIUU: Y = €

29. Pemnte ypaBHeHHE: COS5X —COS9X = 3sin7X,
30. Peumte ypasuenue: SIN2X = \/E -SinX.
31. Pemmmre ypasrenne: SINSX - COS3X = SiN6X - COS2X.

2 . . 3
32. Pemmre ypaBHenue: COS” X — 3SINX - COSX = S|n?.

33. Permnre ypaBHeHHe: 5sin? X — 4 cosX - sinX + 3cos® X = 2.

34. Pemmre ypasuenne: /3C08% X — SinX - CosX = 0.

. 2
35. JIoKauTe TOXKECTBO: 1-sin 2o _ (1_tgaj .

1+sin 2o \1+tga
_1+sin2a

36. Jlokaxute TOXKAECTBO: tg (E +a)=
4 cos2a

37. JlokaxxuTe TOXRIECTBO: 1 —sin? o — cos? o = EsinZ 20 -

38. MMox kakum yrmom k ocu  OX HakiIoOHeHa KacaTejbHas, MPOBEICHHAS K KPHUBOU

y=X3—X2 —7x+6 Brouxy My(2; —4)?
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Inx +2
39. Haliti TOUKH 3KCTpeMyMa QyHKIHH: ) = —— .

X

40. lokazats, yro Qpynkuus Y = X + BO3pAacTaeT Ha BCEH YKMCIIOBOM MPSIMOIA.

1+x2

41. Jlano: f(x)= ; 2 4 2. Haiitu cymmy kopeit ypasuenust f (x) = f/(x).
—X

y 3 y
42. Vccnenyiite pynkiuio Yy =X° — > X* +3 Ha MOHOTOHHOCTh U SKcTpeMyMbl. Haiinure

HauOosbIIee 3HaUeHHe (PYHKIIMK Ha OTpe3Ke [—ZL' 1] .

43. BeluuciauTe WHTETpal:

2 , 2
a) J(Zx —4x+—2jdx
1 X

6) [ (/x —¥/x)dx

sin 3xdx

e

B) 0

44. Bpruuciure miomaas GUrypbl, OrpaHiYeHHON TMHUAMU: Y = 6+ X — x?, y=6-2X.

45. TToctpouTts ceuenne BKL. Touku K u L — cepenunst pedep. Jlokaxkurte, 4T0 TOCTPOSHHOE
CEUEHHE — apaIeIorpamMmm.

A D

46. Haiigure nnomans rpanu ADC. Pebpa AB, BD, BC — paBHBI U Bce IUIOCKHE YIIIBI IPU
BepinHe D — npsimble.

B
47. B ocnoBanuu nupamuasl SABCD mapannenorpamm. [IpoBectu ceuenne uepe3 pedpo AD u
touky K pedpa SC. O0bsicHUTD, Kakast GUTypa MOIYIUIaCh B CCUCHHH.
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D

48. IToctpouTts ceuenne miockoctbio PTN, rae Touku P u T — cepenunst pedep AS u BS.

OO0bsacHUTH, Kakas (Gurypa noiaydusiach B CEYECHUU.
S

B

49. TloctpouTth ceueHue miockoctero NMP.
M

N

50. IMoctpouTs ceuenne ACP, rie P — cepenuna pedpa. O0bsicCHUTD, Kakas GUrypa moryquIach

B CCUCHUMU.
Bl C1l
P
D1
Al M
K
B C

5.2.2. YcTHBIH onpoc

1. Yro Takoe 0ObIKHOBEHHAs ApoOb? 3anmuch 0OBIKHOBEHHOM JApoOu. OCHOBHOE CBOHCTBO
npoou. [IpuBect npumepsl.

2. CnoxxeHue u jeneHne oObIKHOBEHHBIX ApoOeli ¢ pa3HbIMU 3HameHarensimu. [IpuBectu
MPUMEPBHI.

3. YMHOXeHWE W BBIMUTAHHE OOBIKHOBCHHBIX JpOOCH C pa3HBIMH 3HAMCHATEIISMHU.
[TpuBecTn mpuMepHI.

4. Yto Takoe aecsaTuuHas 1po0b? 3anuck necaTuuHoi apodu. [IpuBectu nmpumepsl.
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5. CnoxeHue U feneHue AecaTUIHbIX 1pooeil. [IpuBecT npumepsl.

6. YMHOXEHUE 1 BEIUMTaHHE JICCATUIHBIX 1pooOei. [IpuBecTu mpumepsi.

7. Yto Takoe anredpanyeckas apoos. [IpuBectn mpumMepsl.

8. OcHoBHOE cBOMCTBO asnredpandeckoit apodu. [Ipusectu npumMepsl.

9. Cnoxenue u nenenue anredpandeckux apooeit. [lpuBectu mpumMeps.

10. Beiuntanue 1 yMHOKEHHE alreOpandeckux apoodeii. [IpuBectu nmpumMepsl.

11. Yto Takoe cTeNneHb ¢ HaTypalbHbIM Noka3zateneM? CTelneHb MOJ0KUTENBHOIO YUCIIa
¢ mo6bpIM mokazaTeneM. CTeneHb OTPHUIATEIBLHOrO YHCIA C YETHBIM Moka3areneM. CTeneHb
OTPUILIATEIBHOIO YUCIIA C HEUETHBIM MoKa3aTesneM. [IpuBectu mpumMepsl.

12. CBoiicTBa cTeneHu ¢ 1eibIM MokazaTteneM. [I[puBectu mpumMepsl.

13. UYro Ttakoe ypaBHeHue? KopHum ypaBHeHHs? UTO 3HAYUT peIINTh ypaBHEHHE?
[IpuBectu nmpuMepsl.

14. Anroputm pelenus ypaBHeHui. [IpuBectu npumepsl.

15. Anroputm pemeHus apodHoro ypaBHeHus. [IpuBectu mpumMepsl.

16. KBagpaTHblii kopeHb. ApudMeTndyeckuii KBaapaTHbIH KOpeHb. [IpuBecTH npumepsl.

17. CoiicTBa apudmeTnyeckoro kBagapaTHoro kopHs. [IpuBectu nmpumepsl.

18. YpaBHenue x?=au ero KopHHU. [IpuBectu npuMepsl.

19. CroiicTBa KBagpaTHBIX KOpHEi. [IpuBect mpumep.

20. Kybounueckuii kopens. [IpuBect npumMepsl.

21. JlaiiTe onpeneneHre YMCIOBON (DYHKIIHH.

22.Yto Takoe apryMeHT QyHKIHHU?

23. Yto Ha3bIBaeTCs 00JIaCTHIO ONpeAesIeHUs PyHKIUN?

24.Yto Takoe 0061acTh 3HaUCHUS HyHKIUN?

25. Yro HaszpiBaercs rpadukoM GyHkuun?

26. Kakue npeoOpa3zoBanus rpa¢pukoB ¢pyHkIuil Bl 3Haere? [lepeunciuTe.

27. Jlaiite onpenenenre 4ETHON QYHKIIUH.

28. Kakas ¢yHKIUS Ha3bIBaCTCS HEUETHOM?

29. HazoBute 0cOOEHHOCTh rpaduika YETHON QYHKIIHH.

30. KakoBa oco0eHHOCTb Ipaduka HeUETHON QYHKITH?

31. Kakas ¢pyHKIUS Ha3bIBaCTCSA MEPUOINIECKOMN?

32. Kakas ¢pyHKIUS Ha3bIBaeTCs BO3pacTaoliell Ha MHOXKecCTBe P?

33. Kakas ¢yHkuus Ha3pIBaeTcs yObIBaromieil Ha MHOXecTBe P?

34. Kakast TouKa Ha3bIBaeTCsA TOUYKOM MUHUMYMa (QYHKITHH?

35. Kakas Touka Ha3bIBaeTCsl TOYKOW MakcuMyMa (QyHKIHH?

36. Kak Ha3pIBaloTCS TOUKM Max v min?

37. ChopmynupyiiTe onpenenenue jorapudma, OCHOBHbIC CBOWCTBA JIOTapu PMOB.

38. Uro Takoe paguaHHas Mepa yria?

39. ChopmynupyiTe OCHOBHBIC TPUT OHOMETPUIECKHEC TOKIECTBA.

40. Pemenne mpocTeHIIMX TPUT OHOMETPUIECKHI ypaBHEHUH.

41. JlaiiTe ompeneneHue MPOU3BOAHON (DYHKIHH, CHOPMYTUPYHTE OCHOBHBIC MpPABHIIA
muddepeHupoBaHus.

42. YpaBHeHUE KacaTeJIbHON K rpaduKy () YHKIUH.

43. ChopMyarpoBaTh CBOWCTBA Mapajuieienurena

44. Jlats onpenenenue Terpadapa. HazpaTe ero aieMeHTsl

45. Jlate onpeaenenue napamienenunena. Hazpates ero anemMeHTs

5.3. OueHo4YHbIE CPeACTBA /IJIsl IPOBeIeHUs MPOMEKYTOYHOH aTTecTauuu
5.3.1. Bonpocsl 1Jisi MPOMEKYTOYHOM aTTecTaAllUN

1. Ilenpie u paniOHAJILHBIE YKCTIA.
2. JleficTBUTENBHBIC YK CTIA.
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3. [IpubOmmKeHHbIE BBIYUCICHUS .

4. KoMIiekcHbIE Ynca.

5. Apudmerndeckne ornepannuy HaJl KOMIUIEKCHBIMU YU CIIaMHU.

6. O6nacTh ompeneneHUss U MHOXECTBO 3HaueHUi; rpaduk (QYHKLIHUH, [OCTPOEHUE
rpaduKoB (GYHKIIHH, 3aIaHHBIX Pa3JIMYHBIMHU CIIOCOOAMHU.

7. MOHOTOHHOCTbB, YETHOCTh, HEUETHOCTh (DYHKITHIA.

8. Ob6nactp onpenenaeHust 1 00JIacTh 3HAYEHUH 00paTHON PyHKIINU.

9. I'paduk oOpaTHOI HyHKIINH.

10. KopeHb n-oii cTeneHu.

11. KopHu HaTypaJIbHO CTENeHU U3 Yrciia U UX CBOMCTBA.

12. IlpeobpazoBaHme UPPALIMOHATIBHBIX BBIPAKEHUI.

13. Cremnenu ¢ paroHaTbHBIMU TTOKA3aTEISIMUA, KX CBOMCTBA.

14. IIpeoOpazoBaHue CTENEHHBIX BbIPAXKEHUH, NCIIOJIb3YsI CBOWCTBA CTENEHEM.

15. Crenenu ¢ AeiiCTBUTENFHBIMU [TOKa3aTEISIMU, UX CBOMCTBA..

16. Jlorapudm. OcHOBHOE J0orapru(MUIECKOe TOXKIESCTBO.

17. JlecaTHYHBIC U HATYpAIbHBIC JTIOTAPH(MBI.

18. IlpaBuna neiicTBHii ¢ TorapumMamu.

19. Onpenenenue moka3aTebHON (GYHKINH, €€ CBOMCTBA U rpaduK.

20. Onpenenenus gorapupMuIeckoil GyHKIIUH, €€ CBONCTBA U TPa(HK.

21. PemeHue nDpPOCTEHINMX [OKA3aTENbHBIX U JIOTapU(PMUYECKUX YpaBHEHHH H
HEPaBEHCTB.

22. PanuanHas Mepa yria.

23. CuHycC, KOCUHYC, TAHI'€HC U KOTAHT€HC YUCJIA.

24. OCHOBHBIE TPUTOHOMETPUYECKUE TOXK/IECTBA.

25. ®opMyIibl IPUBEICHHUS.

26. ®opMyITBI CIIOKEHUS.

27. CuHyc, KOCHHYC ¥ TAHT'€HC CyMMBI M Pa3HOCTH JIBYX YTJIOB.

28. CuHyC ¥ KOCHHYC IBOHHOIO yIJIa.

29. ®opMyIibl TOJIOBUHHOTO YIJIA.

30. IIpeoOpazoBaHWEe CYMMBI TPUTOHOMETPUYECKUX (GYHKIHMHA B TPOU3BEACHUE U
MIPOU3BENICHHS B CyMMY.

31. ApkcuHycC, apKKOCHHYC, apKTaHTCHC YHCIIA.

32. [IpocTeiime TPUTOHOMETPUIECKHE YPaBHEHUSI.

33. [IpocTelinme TPUTOHOMETPUIECKHE HEPABEHCTBA.

34. TpuroHomerpuyeckrue GyHKITUU, UX CBOMCTBA U rpaduKu.

35. O6patHbIe TPUTOHOMETPUYECKHE (DYHKIIUU, UX CBOMCTBA U rpadUKH.

5.3.2. 3apanus nas auddepeHIIUPOBAHHOTO 3aUeTa

3aganue Ne 1. Pa3zBuTHe NOHATHSA 0 YHCJIE

1 .4

1. BemmonnuTe neicreus: g~ 4 2~ _ 3.

3.3

2. Bemonnure aeicrus: 12 .1°.
4 7
3. BemmosHuTe geicTBUS: — - ; - E .
9 16
8,4
28-1,2

5. lano: z; =3+1, z, =—1+3i, Toraa Moxy/b IPOU3BEICHUS | Z; - Z, | paBeH ...
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6. KommiekcHoe uucio 1+2i B TpuroHomerpudeckoir Qopme r(COSgoJrisin (p) MMeeT
MOJTyJIb, PABHBIH ...
1)5
2) V3
3)1

4) 5

3aganne Ne 2. @yHKUUH, UX CBOiicTBA M rpaduKH

1. Ha ogHOM M3 clenyromux pucyHKOB H300pakeH IrpaduK HedeTHOH (QYHKIUHU. YKaKUTE 3TOT
PHUCYHOK.

1) 2) |y

3) T

2. YKa)XUTe MHOKECTBO 3HAUCHU I
¢byHKIMH, TpaduK KOTOPOIl H300paKkeH
Ha PUCYHKE.

1)[-3;7)

2)[-3;, —2] v [2; 5]

3) [-4; 3]

4) [-4, -1)u (-1 3]

3. Haiture o6nacts onpenenenus pyukuun | (X) =
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1) [0; 3) U (3; +x)

2) [0; +0)

3) [0; 81) U (8L +x)
4) (—oo; 81) U (8L, + )

4. Vkaxute rpaduk QyHKIIMH, BO3pacTaroliei Ha oTpeske [—3; 2].

1) y 2)
I
o 1 A(; /
f -
3 I\ 9
\ >
\

ol 4

\

st

5. Ykaxure rpaduk He4eTHON (YHKIIUH.

y A
1
0 -
- 4 ]_ X
-1
1)
y A
47 1
10 X
2)

44



y A
1,//
0
= X
/
/
[
3)
vA
J N\ |1
-1 1 X
NG /
4)

3ananune Ne 3. KopHu, cTeneHu u Jiorapu@msl

15l

Om?2 .m 2

m—3

1. Yopocrute BoipakeHue:

1) 9m’
2) 9m
3)9
9
4) —
m®

2. Berunciure: V4827 .
1) 36
2) 18;
3) 6;
4)12.

2

3. TIpesicTaBbTe B BU/E CTENeHH Bhipakenue: 5° -5
8

1) 259
8
2) 59
3) 252
4) 52

4
3
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3
4. Beraucomre: 252 —0,25.
1) 37,25
2) 14,75;
3) 124,75
4) 26,25.

5. YIIPOCTHTE BEIpaKEHHeE: 3\/ 25h2 3 5h*

1) 5b°
2) 250

5 Y5

4) 5b

6. Haiinure 3HaueHnEe BBIPAKCHUS |Og5 b, ecan Iog5 b3 =0.

1) 27,
2) 6;
3)3;
4) 12.

7. Beraucmure: log, 0,04+ 2log, 5
1) 0;
2) 3;
3)-1;
4) log,5.

8. Haitute 3nauenne log,(9b), ecnmlog, b=5.
1) -8;
2) 10;
37,
4) 25.

0,5x-1
1
9. YkaxuTe NpoMeXyTOK, KOTOPOMY MPHHAIUISKUAT KOPEHb YpaBHEHUS (— =4.
8

1) [-3-1);
2)[-1;1);
3) [1; 3);

4) [3;5)

10. YkaxuTe NpoMexyToK, KOTOPOMY IPUHAIKUT KOPEHb YpaBHEHUS

log, (x +1) = log, (3x)
1)( 00; )1)

2) (-1
3) [-1,0]
4) (O +oo)
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11. Cpenu 3a1aHHBIX QYHKIIUN YOBIBAFOIIIMMH SIBJISTFOTCSI:

P X
1) Y1:(§j
1 X
2) Y, :(E)

_E—X
3) Y3 = S5
X+3
4) Y4 = _(fj
6
5) y5 — 2X+1 _3
6) Yo = —2"

12. Yxaxure rpadux Gpynkuun, 3anannoit popmymnoii  y =0,5".

13. YKaKHuTe MHOKECTBO 3HaueHui GpyHKimu: Y = 2 X+5.
1) (5; + o0);
2) (0; + o0);
3) (— o0; + 0);
4) (7; + o).

14. Jlorapupmudeckoii He sBIsieTCsl PyHKLUSA, 3aJaHHas POPMYJIION:

1) y:Iogix

)
2) y=log ; /x
3y y=2"

4) y =log, |x|

5) y=log ; x

6) y =logy: (—x)

15. Jng xakoil M3 yKa3aHHBIX (QYHKIUHA OOJACTHIO OIMpEAENICHHUS SBISIETCS MPOMEKYTOK
(2;+oo)
1) y=log,(x-3)

2) y= Ing (gj
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3) y=log,(2—x)
4) y=log, (x-2)

5) y=Ig(2-x)
16. YkaxuTe puCyHOK, Ha KOTOpOM U300pakeH rpaduk GpyHkunu
a) y=log, x;
4
6) y=1log, X.
1)
y
A
I~
. > X
01 1
2) y
A
/l‘
. » X
0 1
3)
A Y
11
» X
0 I\
4)
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ll

5)

19 A//—
¢ » X
1

17. ®yHkus 3agana rpaduKkoM:

y

A

10
0/1 v X

VYxkaxkure 001acTh OnpeeIeHus:
1) (—oo; + oo)

2) (0;+0)
3) (0]

4) (1;+oo)
5) [l;+oo)

18. YKakuTe Bce 3HAUEHUS apTyMEHTa, IpH KoTophix Gynknus Y =19 (X + 2) +1g (3— X)

OIpCaAcCiICHa:
1) (-2:3)
2) (—o0;—2)U(3;+)
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3) (=2;+)
4) (—o0;3)
5) (3;+)

19. Haiimure MHOXKecTBO 3Hauenui pynkuun Y = 0,5+ |Og11 X:
1) (o )
2) (—;0,5)
3) (0,5;+ =)
4) (—0;0,5)(0,5;+ )
5) (0;+)

20. Ipadux ¢pynxuwan Y =100, X moxer 661t monyuen us rpaduxa pyHkuun Y = log, x:
3
1) cuMMeTpUYHBIM 0TOOpaKEHUEM OTHOCUTENILHO ocu Oy ;
2) CUMMETPUYHBIM 0TOOpaKeHHEM OTHOCUTENIHHO ocH OX ;
3) cxaTtreM OTHOCHTEIbHO ocu OX ;
4) pacTsKeHHEM OTHOCUTENbHO ocu OX ;
5) ocTraHeTcs TEM XKe.

21. Ha oqHOM U3 PUCYHKOB M300pakeH rpaguk QyHKIUH Y = |093 X.

YKaXuTe 3TOT pUCYHOK.

YA
|
1 [\
X
ol 1 -
1)
YA
1 sm—
0l /1 X
|
2) '
YA
1
o1 x
3)
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N —

4)

3apnanue Ne 4. OCHOBBI TPUTOHOMETPHH
: : o
1. Ynpocrute Bepaxkenne Sin aSin 2o + COS(E + o) + COS L CoS 20t .

1) 0;

2) 2cosa,

3) cosa + sina;
4) cosa. — sina.

2. YIIpOCTHTE BBIPaKEHHE 3C032 X +3sin 2 X—06.
1) 1;
2) -5;
3) 3;
4) -3.

1

T
3. Haiimure tgo., ecmn coOsao=— un —— < a < 0.
J5 2

1) 0,5;
2) 2;
3)-0,5;
4) 2.

J3

-

T
4. Pemute ypaBHEHUE COS(E + X) =

17T
" 1€+7zn, neZ

1) (-1)

2) i%+27zn, neZ

1T
f §+7m, neZ

3) (-1)

4) (—1)”%+7zn, nez

1

5. Pemute ypaBHeHue SiN3X = >

) ()" 2+Zh nez

9 3
2) i%+2—;n, neZ
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) (D" LE+Ln nez

18 3
4) i%+2—;n, neZ

8. Haiigute kopeHb ypaBHeHHS SIN2X — 4C0SX = 0, mpuHaaIexarui otpesky [2m; 31].

i

1) —
3

5n

2) 2
O
3) 4
13n
) 6
9. Ha pucynke u300paxxeH rpaduk QyHKIUH:

A

3x - |

|
I
I
I
:
I
; » X
:
I
I
I
:
I
I

3 _z L2 T
2 2, 2 2
1) Yy =Ctgx;
2) y=sinx;
3) y=19x;
4) y =—tgx;
5) y=1g92x.
10. Ykaxure Haubonbliee 3HaueHmne GyHkmun Y =1—C0S3X .
1) 1;
2) 2;
3)0;
4) 4.

11.Yérnas unn Heuérnas pynxuus f (X) =1+cosx?

1) uérHas;
2) Heu€THas;
3) Hu y€THAsI, HM HEYETHAS.
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12. Haiiiute MHOXKECTBO 3HaYCHUN QYHKIUU y=SinX+2.

[-11]
2) [0; 2];
3) [1; 3],
4) [2; 3].

O©oOo~NOoO Ok wN -

5.3.3. Bonpocsl 115 dK3aMeHa

. IIpenen nmocnenoBarensHOCTH. [Ipeaen hyHKIuu.

. [TonsiTrie 0 mpou3BOAHON (QYHKINH, €€ TeOMETPUUYECKUNA U (PH3MUECKUI CMBICIL.

. IIpon3BoHBIE CyMMBI, pa3HOCTH, IIPOU3BEAEHUS, YACTHOTO.

. IIpon3Bo/IHbIE OCHOBHBIX 3JI€MEHTAPHBIX (PYHKIIUH.

. YpaBHEHHME KacaTeIbHOM.

. Bo3pacranue u yOpiBaHue QyHKIIUN. DKCTPEMYMbI (PYHKILIUH.

. Bropas npou3sBonHas, ee reoMeTpUUeCKUil U (PU3NUECKUN CMBICI.

. IlpuMeHeHne Nponu3BOIHON K UCCIEOBAHNIO (PYHKIIMNA U TOCTPOEHUIO I'Pa(UKOB.

[Ipumepsl UCIIONB30BaHMS IPOM3BOAHOM I HAXOXKICHHS HAWIy4LIEro PELICHUs B

IIPUKJIAJIHBIX 3a/ladax.

10
11
12
13

. IlepBooOpa3Hasi, IpaBUIO HAX0XI€HHUs, OCHOBHOE CBOMCTBO IEPBO0Opa3HOM.

. HeonpeaeneHnHsblil 1 onpeieieHHbIA U HHTETpaJl.

. ®opmyna HetoTona—JleiiOHuna. Beraucienue HHTErpaios.

. [IpumeHnenune onpeneneHHoro HHTerpaia AJisl HaX0KJICHHs IUIOIA A KPUBOJIUHENH 0N

TparnemuHu.

14
15

. PaBHOCHIILHOCTH ypaBHEHU.
. OCHOBHbBIE MpPHUEMBI pElIeHHs] ypaBHEHUH (pa3ioKE€HHWE Ha MHOXXHUTENH, BBEICHHE

HOBBIX HEU3BECTHBIX, MTOJICTAHOBKA, TpaduecKuii METON).

16
17
18
19
20
21

. Cucremsl ypaBHeHUI. PABHOCHJIBHOCTD CUCTEM yPABHEHUM.

. PaBHOCHIIBHOCTB HEepaBeHCTB. O0aCTh 1OMYCTUMBIX 3HAaYCHUI HEPaBEHCTB.

. OCHOBHBIE ITPUEMBI PEIIECHUS HEPABEHCTB.

. OCHOBHBIE OHATHSI KOMOMHATOPUKH.

. 3aJ1a4¥ Ha MOJICUET YHCIIa pa3MElLIEeHHH, IepeCTaHOBOK, COUETaHUH.

. Co0OpITHE, BEPOSTHOCTH COOBITHS, CIOKEHNE U YMHOXKEHUE BeposTHOcTel. [lonsTre

0 HE3aBUCUMOCTH COOBITHH.

22

. IlpencraBneHue naHHBIX (TaOMUIBI, AUArpaMMbl, T'padukH), BBIOOpKA, CpeaHee

apI/I(i)MCTI/I‘IeCKOC, McraHa, MOJia pdaaa. ITonsTHE 0 3a7a4aX MaTEMATUYECKOM CTATUCTHKHU

23
24
BEKTODA.

25.
26.

27

28.
29.
30.
31.

32

33.

. B3auMHoe pacronoxeHnue npsMbIX U INIOCKOCTEH B IPOCTPAHCTBE.
. CnoxxeHue M BBIYMTaHHE BEKTOPOB. YMHOXEHHE BeKTOopa Ha 4ucio. KomniaaHnapHble

KoopauHathl TOUKM U KOOpAMHATHI BeKTOpa. CKalsIpHOE IPOU3BEACHUE BEKTOPOB.
Bepumnsl, peOpa, rpaHi MHOT OIpaHHHUKA.

. IIpusma. IIpsmas u HaknoHHasa npusma. [IpaBunbHas npusma.

[Mapannenenunen. KyoO.

[Inpamupa. [IpaBuiibHas nupamMua. Y cedeHHas nupamuaa. Terpasap.

[nmuuap 1 KOHYC. Y CEUEeHHBIN KOHYC.

OcHoBaHue, BbICOTa, OOKOBas IOBEPXHOCTh, 00pa3yromias, pa3BepTKa.

. OceBbl€ ceueHUs U CeUeHUs, NapajlieIbHbIE OCHOBAHUIO.

[ap u cdepa, ux ceueHws..

5.3.4. 3aganus njg YK3aMeHa

3aganne Ne 1. DiieMeHThI KOMOMHATOPUKH
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1. Mimeercs Tpu Tpymmbl CTYAEHTOB: B mepBod 11 demoBek, Bo BTOpoil 18 uyenoBek, B
TpeTheil 20 yenoBek. KommuecTBo cmocob6oB BeIOOpA TPOMKH CTYACHTOB, B KOTOPOU MO OAHOMY
CTYJEHTY U3 KaXKJIOW TPy, PaBHO. ..

1.11.18-20;
5 11+18+20 .
T
3 11-18-20 ;
3
4.11+18+20.

2. Yucno cnoco0oB MOCTaBUThH 5 UeIOBEK B 04cpcib PaBHO...

3. B ciose «WORD» wmenstoT mectamu OykBbl. Torga KOJHMYECTBO BCEX BO3MOXKHBIX
Pa3IMYHBIX «CJIOBY» PaBHO. ..
1.8;
2.16;
3.4;
4.24.

4. B xopoOke 6 1iBeTHbIX KapaHaamiei. Yucno crnoco0oB BEIOpPAaTh TP U3 HUX PABHO. ..
5. Hucno cnoco0oB BEIOpaTh U3 rpyIiibl B 20 CTyIEHTOB CTAPOCTy U 3aMECTHUTENSI PaBHO. ..

6. U3 suka, rae Haxonutes 15 neranelt, npoHymMepoBaHHbIX OT 1 10 15, TpedyeTcst BHIHYTh
3 neranu. Toraa KOIMYECTBO BCEBO3MOKHBIX KOMOMHAIIMI HOMEPOB BBIHYTHIX JieTalleil paBHO. ..
151,
120
15!
S 3L121
3.3
4.151,
7. Yuciao Tpex3HAYHBIX YHCeNl, KOTOpble MOXHO COCTaBUTb M3 HYETHIPEX KapTOYEK C
uudpamu 1, 2, 5, 7, paBHo...

3aganue Ne 2. Hayaia MareMaTH4eCcKOro aHAJIU3a

1. Hatinute npousBoanyto gynkiuu Y = (X —3)COSX .
1) y'=cosx+ (x —3)sinx

2) y'=(x—3)sinx—cosx

3) y'=cosx—(x—23)sinx

4) y'=—-sinx

2. Ha pucynkax nzo0paxxensl rpaduku pyHKINN U KacaTeNbHbIE K HUIM B TOYKE d. YKaXHUTE
(GYHKIUIO, POU3BO/IHASL KOTOPO# B TOUYKE @ paBHa 1.
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Ay /
y=f(x)
/ T
Z/ a. 01 x
/ 1
1)
A
y
= ()(
1 /
0 - a {
-1 X
2)
A
y "
“y=h(x)
1
oL/ _
/ a X
=1
3)
1
1711 N iy
0 a X
=1
y=p(X)
4)
. . x —18
3. Haligure 3HaYeHre NPOM3BOAHON QYyHKIIUN Yy = B TOUKE X, = — 3.
X
1) 2;
2) 0;
3) -2;
4) -3.

4. Haiinure mpou3BOAHYI0 QYHKINH Y = el 3X2 .
1) v =xe* 1 + 6x

)y =eX+ x°
3) y'=e*+ 5x2
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4) y'=e* + 6x

5. ®ynkius y = f(X) 3amana Ha npoMexyTke [—6; 4]. YKaxuTe MPOMEKYTOK, KOTOPOMY
MIPUHAJIEKAT BCE TOUKH IKCTPEMYMA.

1) [-6; 0] )
2) [0; 4] y=f(x)
3)[-2: 3]
4) [ 3; 1] \ /' A
9
N\ / ,
BN )0 4 X

6. [Ipu nBMKEHUM Tena Mo MPsAMOM paccTosiHUe S (B METpax) OT HAYaIbHON TOYKH JABHIKCHHUS
3

U3MEHsIeTCs 110 3aKoHy S(t) = ? —t2+t-1 (t — Bpemst aBOKEHMs B cekyHaax). Haiinure

CKOpPOCTH (M/c) Tena uepe3 4 CeKyH/Ibl ITOCJIC Hadyaa JBHKCHUS.
1) 1,75;

2) 7,5;

3) 3;

4)9.

7. Berarcnute 3HaYCHUE MPOU3BOHOM QyHKIMH ¥ = SIN X — 2x B Touke xo = 0.
1) 1;
2) 0;
3)-3;
4) -1.

8. HaiituTe 3HaueHMe IPOM3BOIHON GyHKIMKM Y = X - € B TOuKe xo =1.
1) 2e;

2) €

3)1+e;

4)2 +e.

9. st dyukimu y = 2COS X HaiiauTe nepBooOpasHyro, rpadiK KOTOPOii ITPOXOJHT Yepes3

TOUKY M(g; 24) .

1) Y =2sinx+ 24
2) Y =2sinx+ 22
3) Y =-2sinx+ 26
4) Y =2cosx+ 22

10.Vkaxwure nepsoobpasnyto pyukuun f(X) =2 —sin X.

1) F(x) = 2x — cosx
2) F(x) = x* + cos x
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3) F(x) = 2x + cosx
4) F(x) = 2 + cosx

3ananue Ne 3. YpaBHeHHMs U HepaBeHCTBA

1. Kakoe u3 ypaBHEHUH sIBIsIETCS JPOOHO-PAIHOHATBHBIM:

X2
1) ——-4x+1=0;
3

2 —
2) 2X° —3X _1:
13

x-3 _4,
X1

2x+1

4) 2x+8=14(7-x)?
x> x-1 1

2. Pemmure ypaBHEeHHE — + —— = — |
2 6 2

1) 2;

2)-1;

3) 1;

4) 3.
1 1

3. Pemure ypaBHenne —+ —— =0:
X X—4

1) -2;

2) 5;

3) 2;

4) -1.

4. Ha pucynke n3o0pakeHbl rpapuku QyHKIUI

y = f (X) nHy=g (X) , 3aJaHHBIX HA IIPOMEKYTKE
[ 3; 6]. YkaxkuTe MHOXECTBO BCEX 3HAUCHUH X, JUISI
KOTOPBIX BBINOJHsIETCS HepaBeHCTBO f (X) > g (X).

1)[-1;5]
2)[-3;-2] v [4; 6]
3)[-3;-1] v [5; 6]
4) [-2; 4]

(x-2)(4x+3) _ o
x+4

1) {—4;—%} U [2; + )
2) (—o0; —4) U [—%; 2}
3) (—4;— ﬂ U [2; + o)

5. Pemnte HEepaBeHCTBO
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4) (—oo; —ﬂ U [2; + )

3x—7
) ~0,04.

6. Pemure HepaBeHCTBO (E

1) (= 0; 3)

o[-
3) (3; + o)

o[-3

7. Pemmre HepaBeHcTBo 52 °F —1> 0.

1) —oo'zj
'3

2) —oo'z}
'3

)
3| =+
3

_E_

4) _3,+oo)

8. Pemmute nepasenctso l0g, 5(2—0,5x) > —1.
1) [0;4)

2) (- ;0]

3) (4; + )

4) (4; 6]

3aganue Ne 4. I'eomeTpus

1. B KaKuX IMJIOCKOCTSIX JIEXAT OCHOBAHUS PU3MBI?
a) B IPOTUBOIOJIOKHBIX;

0) B MOOBIX;

B) B IapajlIe/IbHBbIX.

2. Kakoe HanMeHbIIee 9uciIo pedep MOKET UMETh mpu3Ma’?
a) 3;
0) 6;
B) 9.

3. IIponomwxure npemioxenne: OcHOBaHUS yCeUEHHOM MUPaMUBDL. ..
a) paBHbIC MHOT OYT OJIbHUKH;

0) Mo100HbBIE MHOT OYT' OJIbHHUKH;

B) JIt0ObI€ MHOTOYT'OJIbHUKH.

4. bokoBbie péOpa MPU3MBHI. ..

a) OHH TMapaJuIebHBI MeXIy cOo00ii;

0) OHU TIepIIEHINKYJISIPHBI OCHOBAHUIO;
B) OHH PaBHBI U TIapaJIJICIIbHBIL.

5. CkonbKO JuaroHajed uMeeT Hapaﬂﬂenem/men?
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a) 4,
0)12;
B) 6.

6. Kakoit MHOrOrpaHHUK UMEET 7 TpaHei?

a) CeMUYTollbHAas TUPaAMU/IA;

0) NATHYTrOoJIbHAS TPU3MA;

B) ILIECTUYT 0JIbHAS TMpaMUa U NATUYT OJIbHAS IPU3Ma.

7. Kakomy MHOTOrpaHHUKY IPUHAIJISKUT cieaytoiiee cBoiucTBo: "KBanpaT Auaronanu paBeH
CyMMe KBaJIpaTOB TPEX ero u3MepeHuu"?

a) mapa’juieNenumneny;

0) mpsAMOMY TapaJuIeIICITUIICY;

B) IPSIMOYT OJIBHOMY MapaijiesIeuIeny.

8. MHOrOorpaHHUK, COCTaBIICHHBIN U3 IIECTUYTOJIBHHUKA U MIECTH TPEYTOJIbHUKOB, HA3bIBACTCS
a) MIEeCTUYTOJIHLHOU MPU3MOI;

0) MECTHyTroJbHON MUPaAMUION;

B) yCeu€HHOM NMUpaMuon.

9. Anmodema - 3TO BBICOTA ...

a) BBICOTA IIPAaBUJILHOM NMUPAMHU/IBL;

0) BbIcOTa OOKOBOIA TPaHU NMPABUIIBHON MU PAMUJIBL;
B) OOKOBOI I'paHH J11000M MHpaMUabL.

10. B ocHOBaHMM IIPU3MBI PABHOCTOPOHHUN TPEYTOJIbHUK, & OOKOBbBIE 'PaHHU -
napaiesnorpaMmsl. Takast mpu3Ma sBISIETCA. ..
a) HAKJIOHHOM;
0) IpaBUIILHOI;
B) IPSMO}A.
11. Manst Touku A(4; 5; 1) u B(0; 9; -8). Uemy paBHa nimuHa oTpe3ka AB?

a) V113
by V42
C) V32
d) V81
e) 2,32
12. Vkaxure napy KOJUIMHCAPHBIX BCKTOPOB!:
a) a(1;4;5) , b(0;8;-1)
by @(2;8;-1) , b(4;16;-2]
¢) @(0;0;0) , b(8;4;3)
d) @(1;2;2)  b(-1;2;2)
e) G(1;-3;4) ,b(4;-3;1)
13. Moryt 11 BEKTOpbI OBITh KOJUIMHEAPHBIMU, HO HE PAaBHBIMU?
a) na;

b) Her;
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C) HC 1O0CTaTOYHO AAaHHBIX.

- -

14. Bektop Mi4; —8.6] oproronaieH BekTopy 1 . Ykaxkure KoopauHaThl BekTopa I :

15. BbuuciuTh KOOpAMHATHI cepennHbl oTpeska AB, ecim A(-10; 2; 3) u B(0; 16; -7).
a) I:SS_B:E]

b) (=5:9;-2)
¢) (—=5:8;2]

d) (5;9;-2)

e) (—10;14;-4)

16. YeMy paBeH MOIYJIb BEKTOPA MN , ecmu M V3:42;45) N1243;342;45
a) 1§
b) V13
C) V1T

d) Y3+42
e) 1§+m§

0;n;1| , (—2;n41;-2

17. IIpu KaKOM IIOJIOKUTEIBHOM N BEKTOPBI
a)-2;1;
b) 1,
c)1;2;
d) 2;

e) -2.

OpPTOTOHAJIBHBI?

18. BeIYMCIIUTEL CKAIIPHOE IPOM3BENEHIE BEKTOPOB al2;-1,5;4) .
a) -14;
b) 4;
C) -4;
d) 10;
e) -1
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JIner nmeproanvyecKux MpPOBepPOK padodeil MPOrpaMmbl

H I/IH(l)OpMaIIHﬂ 0 BHECCHHbBIX UBMECHCHUAX

JIOIDKHOCTHOE JIUIIO,

IlepeueHb MyHKTOB,

MIPOBO/TUBIIIEE [TorpeGHOCTH CTp., Pa3/eIoB,
nposepky: ®.1N.0., Hlata B KOPPEKTUPOBKE TpeOyromux
JOJDKHOCTB, ITOAIIUCH HU3MEHEHUN
I'nmuukuna Ha 2023-2024 yu. roxn
.M., MoTpeOHOCTH B
OTBETCTBEHHAS KOPPEKTHPOBKE HET
3a pa3paboTKy
OIl mo
CIEHATBbHOCT
n 19.02.08, IpoTokom Pabouas mporpamma
JIOLEHT No5 ot aKTyaJTU3UpOBaHA NS HeT
Kadeapbl 13.06.2023 T. 2023-2024
TOBAapOBEJACHU y4eOHOro roja
U
IKCTEPTU3BI
)
70
.M., Ha 2024-2025 yu. rog
OTBCTCTBCHHAsA HOTpe6HOCTI/I B
32 pa3paboTky KOPPEKTUPOBKE HET
OIl mo
CIEHATBbHOCT
n 19.02.08,
IIporokon
TOIIEHT
Kadeaphl Ne7 or Pa6ouyas mporpamMma HeT
TOBAapOBEJICHU 17.06.2024 r. aKTyaJu3upOBaHa Jjis
au 2024-2025
3KCTIEPTHU3BI y4ebHOro roaa
/.

y A
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