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®dopma
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1. HACITIOPT IMPOI'PAMMBI Y]
Hesn u 3a1a4u, TpeOOBaHUS K Pe3yJbTATaM OCBOCHUS (3HAHMS, YMEeHMsl, kKoMneTeHuuu 1.

Iensv:

OcBoeHne 00yJaronMMuUCs CoAepKaHus O0IIeH IUCHUIINHBL «MaremMaTnka» u
JOCTH)KEHUE PEe3yNIbTaToB €€ u3ydeHus B coorBeTcTBUU ¢ TpedoBanusmMu ®I'OC COO ¢
y4eToM npodecCHOHaTBLHOI HapaBIeHHOCTH

3aoauu:

* (QopmupoBaTh MNpEACTABICHUS O COLMATIBHBIX, KYJIbTYPHBIX M HCTOPHYECKHX (hakTOpax

CTAaHOBJICHUA MAaTCMAaTHUKH,

® q)OpMI/IpOBaTL OCHOBBI JIOTHYCCKOI'0, aAJITOPUTMHUICCKOI'O U MATCMATHYCCKOI'O MBIIIJICHUA

® q)OpMI/IpOBaTL YMCHHUC NPUMCHATD IMOJIYYCHHBIC 3HAHUS TP PCIICHUU PA3JIMYHBIX 3a1a4,

* (¢dopMHpPOBaTHh MPEJCTABICHUE O MAaTEMAaTUKE KaK YacTH OOIEeYeIOBEUYECKON KYJIbTYPHI,

YHUBCPCAJIBHOM S3BbIKC HAYKH, ITO3BOJJIAIOUICM OIMUCBIBATH U M3YYaTh PCAJIbHBIC ITPOLCCChI U

SIBJICHUA

B paMKax MMporpamMmabl yqe6H0171 JUCHUITIIMHBI O6y‘IaI-OH_II/IMI/IC$I OCBAWBANOTCAd YMCHUS U 3HAHUA

Kon xomnierennmit Ymenus 3HaHus

OK 01 B pesynbraTe ocBOCHUS B pesynbTare ocBoeHUs

OK 02 JTUCLUIUIMHBI 00yJaromuics JUCIUIUIMHBI 00y4aroImuncs

OK 03 JIOJKEH YMETh: JIOJKEH 3HaTh / IOHUMATh

OK 04 V1 - BBIIONHATH 31 - 3HaueHue

OK 05 apudMeTHUecKue NeUCTBUS HaJl | MaTeMAaTU4YEeCKON HAayKH JUIs

OK 06 YHCIJIaMH, COYETasl YCTHHIE U pelieHus 3a1ad,

OK 07 IIMCbMEHHBIE IPUEMBI; HAXOAUTH | BOZHUKAIOIIMX B TEOPUH U
NpUOIMKEHHbIE 3HAYEHUS MIPaKTUKE; IIUPOTY U B TO K€
BEJIMYUH U MOIPEUTHOCTU BpPEMsI OIPaHUYEHHOCTh
BbIUMCIIEHUH (aOCOMIOTHAS U IIPUMEHEHHUS
OTHOCHTEIIbHAs); CPABHUBATD MaTEMAaTUYECKUX METOAOB K
YHCIJIOBBIE BBIPAKEHUS aHAJIU3Y U UCCIIE0BAHUIO
V2 - HaXoaUTh 3HAYEHMSI KOPHS, | IIPOLIECCOB U SIBJIICHUN B
cTerneHu, jgorapudma, MpUpPO/Ie U OOIIECTRE.
TPUTOHOMETPHUECKHUX Onenka 3anuTsl
BBIpaXEHHI Ha OCHOBE pedepaTuBHOrO COOOIIEHNUS
OIpeAeIeHNs], UCTIONb3Ysl IPU 32 - 3HauY€HUE NPAKTUKHU U
HE00XOTUMOCTH BOIIPOCOB, BOSHUKAIOUINX B
MHCTPYMEHTAJIbHBIE CPENICTBA; camMoOi MaTeMaTHKe JJIs
MOJIb30BaThCsl MPUOIMKEHHOM (dhopMupoBaHUs U pa3BUTHUS
OLICHKOH NP NPAaKTUYECKUX MaTeMaTHYECKON HayKH;
pacueTax WCTOPUIO Pa3BUTHUS MOHATHUS
V3 - BBINONHATH 4KClla, CO3/1aHus
npeoOpa3oBaHus BEIPAKECHUH, MaTeMaTHYeCKOro aHaJIN3a,
IpUMeEHSST POPMYITBI, CBA3aHHbBIE | BOSHUKHOBEHMS U PAa3BUTHS
CO CBOMCTBaMH CTEIICHEH, reomerpun; OlleHKa
J0rapupmMoB, 3alIUThHI peepaTHBHOTO

dopma A cTp. 2 U3 52




MHUHHCTEPCTBO HAyKH H BBICIIETO 00pa3oBaHus Pd Dopma
VYIIbSHOBCKMI rOCY1apCTBEHHbIH YHUBEPCUTET P
®- Paboyas nporpamma yueOHOH AUCIUIUIMHBI

TPUTOHOMETPUYECKUX QYHKIUH | COOOIIEHUsS

V4 - BBIYUCIIATH 3HAYCHHE
(YHKITUH 110 3aJaHHOMY
3HAYEHUIO apryMeHTa Mpu
pa3IMYHBIX CrIOCO0ax 3aJaHust
byHKINH,

ONpeEIsTh OCHOBHBIC
CBOMCTBA YHMCIIOBBIX (PYHKITUH,
WJUTIOCTPUPOBATH UX HA
rpadukax; CTpOUTh rpapuKu
M3y4YeHHBIX (YHKIUH,
WJLTIOCTPUPOBATH IO TPaPUKy
CBOMCTBA DJIEMEHTAPHBIX
byHKIMIT;

UCIIOJIb30BATh MOHATHE (DYHKITUU
JUTSL ONTUCAHUS M aHaTn3a
3aBUCHUMOCTEN BEJIMYNH

V5 - HaxoAUTH MPOU3BOJIHBIE
AlIEMEHTapHbIX QYyHKIUI;
UCIIOJIB30BaTh MMPOU3BOAHYIO
JUUISL U3yYEHHS] CBOMCTB
GYHKIHN U TOCTPOSHUS
rpauKoB;

MPUMEHATH MPOU3BOAHYIO NS
MIPOBEICHUSI PUOITMIKEHHBIX
BBIYHCIICHU, perarh 3a1a41
MPUKIIATHOTO XapakTepa Ha
HAXOXKJEHHE HauOOJIbIIEeTO U
HAaWMEHBIIIETO 3HAYCHUS,
BBIYUCIIATH B IPOCTEUILINX
CITy4asix TUTOMIAAN U 00bEMBI C
HCIIOJIb30BaHUEM
OIpeIeNIEHHOTO UHTerpasia

V6 - pemarb panmoHaabHbIE,
MOKa3aTebHbIE,
norapudmuyueckue,
TPUTOHOMETPHUECKHUE
yYpaBHEHUS, CBOJIAILIUECS K
JUHEWHBIM U KBaJI[paTHBIM

VY7 - pemars npocrenmmne
KOMOMHATOpPHBIE 33]1a4n
METOZIOM Tepedopa, a TAKKe C
WCITOJIb30BAaHUEM M3BECTHBIX
hopmyi;

BBIYHCIIATH B TIPOCTEUIITNX
CITyJasiX BEPOSITHOCTH COOBITHI
Ha OCHOBE MOJICYETa YUCIIa

Onenka pe3ynbTaToB
COCTaBJICHUS CIIPaBOYHUKA
33 - yHUBEpCAIbHBII
XapakTep 3aKOHOB JIOTUKU
MaTeMaTUYECKUX
pacCyXIeHH, UX
IPUMEHUMOCTH BO BCEX
00J1aCTAX YeI0BEYECKOU
JeSTeNIbHOCTH
34-aHanu3upoBarb
3aBUCHMOCTD BEJIMYUH C
IIOMOIIIbIO TpapuKOB

35 - onucanue ¢ MOMOIIbIO
(GyHKIUH pa3IMIHbIX
3aBUCHUMOCTEH,
IPEICTaBICHUS UX
rpaguyecKH,
UHTEPIpETanu TpauKoB
36-pelieHne MpuKIaIHbIX
3a/1a4, B TOM YHUCIIE
COLIMAJIbHO-9KOHOMHYECKHX
1 pU3NYECKUX, Ha
HauOoJIbIIEe U HAaUMEHBIIINE
3HA4YEHMUsI, HA HAXOX/IEHUE
CKOPOCTH U YCKOPEHUs
37-HaxoX/€HNE METO/1A
pEILIEeHNs] TEKCTOBBIX 3a/1a4 C
HCIIOJIb30BaHUEM YPABHEHUN
Y HEPABEHCTB,

MIOCTPOEHUS U HCCIIET0BaHUS
IIPOCTEUIIINX
MaTeMaTU4EeCKUX MOJIEIEeH
38-aHanu3 peanbHbIX
YHCIIOBBIX JTIaHHBIX,
MPECTABICHHBIX B BUJIE
nuarpamm, rpaukos;
aHanu3 HHGpOpMaIH
CTaTUCTUKU aHaJIHN3
uH(pOpMaLIUHU, YMEHUE
peliaTh BEpOSITHOCTHBIE U
CTaTUCTUYECKUE 3aJauH,
HaXO0XKJI€HHE BEPOITHOCTH
CIIy4aitHOTO COOBITHS
39-uccnenosanue
(MozmenupoBaHue)
HECJIOKHBIX MPAKTUYECKUX
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HCXOJI0B

V8 - pacnio3HaBarh Ha 4epTexax
Y MOJIETISIX IPOCTPAHCTBEHHbBIE
(bOpMBL; COOTHOCHUTD
TpeXMepHbIE OOBEKTHI C UX
OMHMCAHUSIMH, U300paAKECHUSIMH;
ONUCHIBATh B3aMMHOE
pacmoiokeHue IpsIMbIX U
IJIOCKOCTEH B MPOCTPAHCTBE,
aHAIM3UPOBATH B MPOCTEUIITNX
ClIy4asiX B3aUMHOE
pacnonoxeHue 00beKTOB B

CUTyalluii Ha OCHOBE
U3y4YEeHHBIX (HOpMYI U
CBOUCTB (uryp
310-BbrunicieHue 00bEMOB U
IIJIOIIAIEH ITIOBEPXHOCTEH
IPOCTPAHCTBEHHBIX TEJ MPU
pELIEHNH TPAKTHYECKUX
3aJa4, UCIOb3Ys IIPU
HEOOXOUMOCTH
CIPAaBOYHUKU U
BBIUMCIIUTEIbHBIE
yCTpOMCTBA

MIPOCTPAHCTBE;
n300pakaTh OCHOBHBIC
MHOTOTPAaHHHUKHU U KPYTJIbIE
TeJ1a; BBIOJHATH YEPTEIKHU 10
YCIIOBHSIM 3a]1a4;

pemarh MIaHUMETPUUYECKUE 1
IIPOCTENIINE
CTEpPEOMETPUYCCKHE 3aa4u Ha
HaX0X/ICHUE TEOMETPUUYECKUX
BEJIMYMWH (JTUH, YTIIOB,
IUIOIIaIeH, 00HLEMOB

Tpeoosanus K pesyromamam 0c60eHUA OUCUUNIUHDL:

B pamkax mnporpammbsl 0011€00pa30BaTENbHON JTUCHMILIMHBL OO0YYarOIUMHCS JIOCTUTat0TCS
mnuHocTHble (JIP), metanpenmernsie (MP), npeamernsie st 6a3oBoro ypoBHs uzyuenus (I1P6)
pe3yibTaThl B cOOTBETCTBUM ¢ TpeboBaHusMU PI'OC cpeanero obiiero oopa3oBaHusl.

JIMYHOCTHLIE PE3YJIbTATHI

1.B yacTH rpa’KIaHCKOro BOCIUTAHNUS 10JKHBI OTPAKATD:
JIP1.1. ChopMupoBaHHOCTh TPaXJAHCKOW MO3MLMU  O0YYarouerocs
OTBETCTBEHHOTI'O YJIeHa POCCUICKOIr0 OOIIECTBa;
JIP1.2 Oco3HaHue CBOMX KOHCTHUTYIIMOHHBIX TpaB M O0OsA3aHHOCTEH, yBa)X€HHE 3aKOHa U
IIPABOIOPSJIKA;
JIP1.3 IlpunATHE TpaJAWIUOHHBIX HALUMOHAIBHBIX, OOIIEYETOBEYECKUX T'YMAaHHUCTUYECKUX H
JEMOKPAaTUYECKUX LIEHHOCTEH;
JIP1.4 TOTOBHOCTP NPOTUBOCTOSNTH MICOJOTMU HKCTPEMH3Ma, HAIMOHAIU3Ma, KCEHO(POOHH,
JTUCKPUMHUHALIMU [0 COLMANIbHBIM, PEIUTHO3HBIM, PACOBBIM, HAIIMOHAIBHBIM IIPU3HAKAM;
JIP1.5 T'OTOBHOCTh BECTHM COBMECTHYIO JESATEIbHOCTh B HHTEpPECAX Tpa)JIaHCKOro OOIIecTBa,
y4acTBOBaTh B CaMOYNpaBIE€HUU B OOIIE00pa30BaTENbHON OpraHMU3alMi U JETCKO-FOHOLIECKUX
OpraHHu3aLusxX;
JIP1.6 YMeHue B3auMO/IeIICTBOBATD C COLIMATIbHBIMUA HHCTUTYTaMU B COOTBETCTBUU C UX PYHKIHUSIMHU
Y Ha3HA4YEHUEM;
JIP1.7 '0TOBHOCTH K TyMaHUTAapHOU U BOJIOHTEPCKOW AEATEIBbHOCTH;

2.B yacTH NATPHOTHYECKOr0 BOCIIMTAHMSA JOJAKHBI OTPAXKATH:
JIP2.1 ChopmMupoBaHHOCTh POCCUNCKON TPaKIaHCKOW MACHTHYHOCTH, MATPUOTHU3MA, YBAKCHUS K

KaKk aKTHMBHOIO H
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CBOEMY HapOJy, 4yBCTBA OTBETCTBEHHOCTH Iepen PonuHoi, ropaoctu 3a ¢cBoul Kpaid, cBoro Poauny,
CBOH SI3BIK U KYJIBTYPY, IPOLLIOE U HACTOSIIIEE MHOTOHALIMOHAJIBHOTO Hapoaa Pocenu;
JIP2.2 1leHHOCTHOE OTHOILIEHUE K I'OCYIapCTBEHHBIM CHMBOJIAM, UCTOPUUYECKOMY U IPUPOIHOMY
HaCJeIMIo, MaMITHUKAM, TpaauluusaM HapooB Poccun, noctukenusim Poccun B Hayke, UCKYCCTBE,
CIIOpPTE, TEXHOJIOTUSAX U TPYAE;
JIP2.3 Uneitnas yoexA€HHOCTh, TOTOBHOCTD K CIIYKEHUIO U 3aniuTe OTeuecTBa, OTBETCTBEHHOCTh 3a
ero cyns0y;

3.B yacTH AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA J0JIKHbI O0TPAXKATh:
JIP3.1 Oco3Hanue n1yXOBHBIX IIEHHOCTEH pOCCUICKOTO HApOa;
JIP3.2 CchopMHpOBaHHOCTH HPABCTBEHHOT'O CO3HAHUS, STHUECKOTO TIOBE/ICHUS;
JIP3.3 CiocoOHOCTH OLIEHUBATh CUTYAIMIO U MPUHUMATh OCO3HAHHbBIE PEILIEHUS, OPUEHTUPYSICH Ha
MOPAJIbHO-HPABCTBEHHbBIE HOPMBI U [IEHHOCTH;
JIP3.4 Oco3HaHue TMYHOTO BKJIaJIa B TOCTPOCHUE YCTOMYMBOTO OYAYIIETro;
JIP3.5 OTBeTCTBEHHOE OTHOIIIEHHE K CBOMM POJUTENSAM U (MIIU) APYTUM UYJI€HAM CEMbH, CO3/IaHUIO
CEMbUM HA OCHOBE OCO3HAHHOTO NPHUHATHS LEHHOCTEM CEMEHHOW XWU3HU B COOTBETCTBUU C
TpaauLusAMu Hapo10B Poccuu;

4.B 4acTH 3¢TeTHYEeCKOr0 BOCIIMTAHMUSA J0JKHbI OTPAKATH:
JIP4.1 DcreTndeckoe OTHOIICHHWE K MHpPY, BKJIIOUAs ICTETHKY ObITa, HAYYHOTO M TEXHHUYECKOIO
TBOPYECTBA, CIIOPTA, TPYAA U OOLIECTBEHHBIX OTHOLICHMI;
JIP4.2 CriocoOHOCTh BOCIIPUHUMATD Pa3IMYHbIE BUIbI UCKYCCTBA, TPAIUIIUU U TBOPUYECTBO CBOETO U
JIPYTUX HapOJOB, OLIYIATh IMOLMOHAILHOE BO3/IEHCTBUE UCKYCCTBA;
JIP4.3 YOexIeHHOCTh B 3HAYMMOCTH JUISl JINYHOCTH M OOIECTBA OTEUYECTBEHHOTO U MHUPOBOTO
HCKYCCTBa, STHUYECKHUX KYJIbTYPHBIX TPAIULUI U HAPOJHOTO TBOPUECTBA;
JIP4.4 '0TOBHOCTH K CAMOBBIPAKEHUIO B Pa3HbIX BUJAX UCKYCCTBA, CTPEMJIEHUE MTPOSIBIATH KauecTBa
TBOPYECKOM JIMYHOCTH;

5.B yacTH pU3M4eCKOro BOCIUTAHUA J0JIKHBI 0TPAXKATh:
JIP5.1 ChopmMupoBaHHOCTH 3I0POBOTO U O€30MaCHOTO 00pa3a KU3HU, OTBETCTBEHHOT'O OTHOIICHUS
K CBOEMY 3/I0POBBIO;
JIP5.2 TloTtpeOHOCTh B (hU3MUECKOM COBEPIIEHCTBOBAHUU, 3aHATHUSIX CIIOPTUBHO-0310POBUTEIBHOM
JESTEIBHOCTBIO;
JIP5.3 AKTUBHOE HENPUITHE BPEIHBIX IPUBBIYEK U UHBIX (POPM MPUUMHEHUS Bpeaa (pU3nIecKoMy U
MICUXUYECKOMY 3/I0POBBIO;

6.B yacT¥ TPyA0BOIr0 BOCIMTAHUS JOJIAKHBI OTPAKATH:
JIP6.1 I'0TOBHOCTb K TpYyZly, OCO3HaHHE LIEHHOCTU MacTepCTBa, TPYI0II00UE;
JIP6.2 T'OTOBHOCTh K aKTUBHOW JI€ATEIbHOCTH TEXHOJOTUYECKON M COIUATIbHOW HANPaBIEHHOCTH,
JIP6.3 CnocoOGHOCTP HMHMIIMHUPOBATh, IUIAHUPOBATH U CAMOCTOATEIBHO BBIMOJHATH TaKYIO
JESATEIBHOCTB;
JIP6.4 Untepec k pa3nuuabiM cepam mpodhecCHOHATBHON ACSITENBHOCTH, YMEHUE COBEPINATH
0CO3HAHHBII BEIOOD OyayIeil mpodeccuu U peaTn30BbIBaTh COOCTBEHHbIE KU3HEHHBIE [IIAHBI;
JIP6.5 T'oTOBHOCTH U CIIOCOOHOCTH K 0Opa30BaHUIO M CaMOOOpa30BaHUIO Ha NMPOTSHKEHUU Bcel
KU3HU;

7.B yacTu 3KO0JIOIrM4eCKOro BOCIIUTAHUSA J0JIKHBI OTPAKATD:
JIP7.1 ChopMupOBaHHOCTh HKOJIOTUYECKOH KyIbTYphl, IOHUMAaHHE BIHUSHUS COLMAIBHO-
HSKOHOMUYECKUX TIPOIIECCOB Ha COCTOSHME MPUPOJHOW M COLMAIbHOM Cpelbl, OCO3HaHUE
r7100aIbHOTO XapaKTepa IKOJIOTHUECKUX MPooIIeMm;
JIP7.2 IlnanupoBaHue U OCYIIECTBICHUE JEHCTBUN B OKPYXKAIOLIEH Cpelie Ha OCHOBE 3HAHMS 1Ieeh
YCTOMYMBOTO Pa3BUTHUS YEJIOBEUECTBA;
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JIP7.3 AKTUBHOE HENpUATUE ACUCTBUMN, MPUHOCAILUX BPE OKPYKAIOIICH cpefie;
JIP7.4 Ymenue MPOTHO3UPOBATH HeOIaronpusTHhIC 3KOJIOTUYECKUE MOCJIEACTBUS
IIPEANPUHUMAECMBIX ACUCTBUM, IIPEIOTBPAILATH UX;
JIP7.5 Pacuinpenue onbita AeTEIbHOCTH 3KOJIOTMYECKOW HAPABICHHOCTH;

8.B yacTH HEHHOCTH HAYYHOI'0 MO3HAHUS JOJIKHbI OTPaKaTh:
JIP8.1 CpopmupoBaHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKd W OOIIECTBEHHON MNPAKTHUKH, OCHOBAaHHOIO Ha JHAJIOre KYyJIbTYp, CHOCOOCTBYIOILIETO
OCO3HAHHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUPE;
JIP8.2 CoBepleHCTBOBaHHUE SI3bIKOBOM M YUTATENbCKOM KYJIbTYPBl KaK CPEICTBA B3aUMOJEHCTBUS
MEXIY JI0JIbMU U NTO3HAHUS MUDA;
JIP8.3 Oco3HaHue LIEHHOCTH HAy4YHOM JEATENIbHOCTH, TOTOBHOCTh OCYLIECTBIIATH IPOEKTHYIO U
HCCJIEI0BATENBCKYIO IESITENIbHOCTh HHIMBUAYAIbHO U B TPYIIIIE.

METAIIPEJAMETHBIE PE3VYJIbTATHI

OBJajieHHe YHUBEPCAJIbHBIMY NMO3HABATEIbHBIMH /1€/iCTBUSIMM:

1) 6a30BbIe JIOTHUYECKHE AeHCTBHS:
VIIal.l caMocTOATENBHO (GOPMYIHPOBATH M AKTYaIM3UPOBATH MPOOJIEMY, pacCMaTpuUBaTh e
BCECTOPOHHE;
VIInl.2 ycranaBiuBaTh CYIIECTBEHHBIN MPU3HAK WM OCHOBAHUS VISl CPAaBHEHUS, KiIacCUpUKAIIIN
1 0000IIIEeHH;
VIInl.3 ompenensiTe 1EIN AEITEIBHOCTH, 33]1aBaTh MApaMETPhl U KPUTEPUHU UX JTOCTUKECHUS;
VIInl.4 BBISABIATH 3aKOHOMEPHOCTU U MMPOTUBOPEUUS B PACCMATPUBAEMBIX SIBICHUSX;
VIIal.5 BHOCUTH KOPPEKTUBBI B AEATEIBHOCTb, OLICHUBATH COOTBETCTBUE PE3YJIHTATOB LEIISM,
OIICHUBATh PUCKH MOCIEACTBUI JESITEIBHOCTH;
VIInl.6 pa3BuBaTh KpeaTUBHOE MBIIIJICHUE NTPU PELICHUH KU3HEHHBIX MPOOJIeM;

2) 0a30BbIe HCCIeI0BATEIbCKHE 1eCTBUS:
VIIn2.1 Bmamerh HaBBIKAMU YYEOHO-HMCCIEAOBATEIBCKON M MPOCKTHOM ACSATEIHHOCTH, HABBIKAMU
paszperieHus mpoodseM;
VIIn2.2 cnocoGHOCTh U TOTOBHOCTh K CAMOCTOSITEIbHOMY ITOMCKY METOJIOB PEILIEHUS MPAKTUYECKUX
3a/1a4, IPUMEHEHUIO PA3IMYHBIX METO/I0B IMO3HAHMS;
VIIn2.3 oBnaneHwe BUIAMU JAESITEIBHOCTH MO MOJYUYEHHUIO HOBOTO 3HAHUS, €r0 MHTEPIPETaInH,
npeoOpa30BaHUIO U MPUMEHEHUIO B PA3JIMUHBIX YYCOHBIX CUTYAIMSIX, B TOM YHUCJE MPU CO3aHUU
y4eOHBIX U COIUAIBHBIX TPOEKTOB;
VIIn2.4  dopmupoBaHWEe HAYYHOTO THIA MBIIUICHUS, BJIQJICHHE HAyYHOH TEPMHUHOJIOTHEH,
KJIFOUE€BBIMU MOHATUSAMHU U METOJAMU;
VIIn2.5 craButh U hopmynupoBaTh COOCTBEHHBIE 3a7a4ll B 0Opa30BATEIbHOU JEATEILHOCTH U
JKU3HEHHBIX CUTYalLMSIX;
VIIa2.6  BBISBIATH NPUYUHHO-CIICICTBEHHBIE CBSI3UW W aAKTYallM3UpPOBATh 3a7ady, BBIJBUIATh
TUIIOTE3Y €€ PEIIeHMs, HAaXOJUTh apryMEHTHI JUIsl JOKAa3aTelbCTBA CBOMX YTBEPXKIACHUH, 33/1aBaTh
napameTpbl U KPUTEPUH PEIICHNUS,
VIIn2.7 ananu3upoBaTh NOJYUYEHHBIE B XOJI€ PELIECHUS 3a/1a4U PE3yJIbTaThl, KPUTHUECKU OLIECHUBATh
WX JIOCTOBEPHOCTb, MPOTHO3UPOBATH N3MEHEHNE B HOBBIX YCIIOBHSIX;
JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh IPUOOPETEHHBIH OIIBIT,
VIIn2.8 pa3pabarpiBaTh IIaH pPeIICHHs MPOOJIEMBI C YIETOM aHAIM3a UMEIOIINXCS MaTePHATbHBIX
Y HEMaTepHaIbHBIX PECYPCOB;
VIIn2.9 ocymiecTBasATh IEICHANPABICHHBIN MMOUCK TEPEHOCa CPEJCTB M CIOCOOOB NIEUCTBUS B
po(hecCHOHATLHYIO CPEy;
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VIIn2.10 YMETh TMEPEHOCUTh 3HAHWUS B T[IO3HABATEIBHYID H MPAKTUYECKYH O0IacTh

KHU3HENIEeATEIIbHOCTH;
VIIx2.11 ymeTs HHTErpHUpOBaTh 3HAHUS U3 Pa3HBIX MMPEIMETHBIX 00JIacTei;
VIIa2.12 BwIABUTATH HOBBIC UJIEH, NIPEJIaraTh OPUTMHAIBLHBIC MTOX0/Ibl U PEIICHUS;
VIIx2.13 craButh npoOIEeMbI U 337a4H, JOMYCKAIONIUE aTbTEPHATUBHBIC PEIICHUS;

B) pabora ¢ ungopmanmei:
VIIn3.1 BJAJeTh HABBIKAMM TOJIYYEeHUS HMH(POPMAIMM W3 HMCTOYHUKOB PpA3HBIX THUIIOB,
CaMOCTOSITENILHO OCYLIECTBIIATh IOUCK, aHAJIN3, CUCTEMATU3ALMI0 U UHTEPIIPETAlUI0 HHPOpMaLUU
Pa3IMYHBIX BUAOB U (POPM IPEICTABICHHUS;
VIIn3.2 co3ngaBaTh TEKCTHI B pa3IMUHBIX opMaTax ¢ ydeToM Ha3HaYeHUs WH(POpMALUU U LeJIeBON
ayJIUTOPUH, BRIOUPAsi ONTUMAIBHYIO (POpPMY MpeCTaBICHUS U BU3YyalIN3alliH;
VIIn3.3 oueHuBaTh AOCTOBEPHOCTb, JETUTUMHOCTh MH(OpPMAIMU, €€ COOTBETCTBUE MPABOBBIM U
MOpaIbHO-ITHUYECKUM HOpPMaM;
VYI1n3.4 ncnonp3oBathk cpeicTBa MHPOPMALIMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJIOIUH B pELLICHUN
KOTHUTHBHBIX, KOMMYHHKATUBHBIX W OPraHU3alMOHHBIX 3a7ad C COOJIIOJICHHEM TpeOOoBaHMIA
PrOHOMMKH, TEXHUKH 0€30I1aCHOCTHU, TUTHEHBI, PeCypcocOepeKeHMs], TPABOBbIX U 3THYECKUX HOPM,
HOpPM UH(POPMAITMOHHOHN 0€3011aCHOCTH;
VIIn3.5 Bnagerp HaBbIKAMU pPACHO3HABAHMSA M 3alUUThl MHPOpPMALUH, HHOOPMAIMOHHON
0€30MacHOCTH JIMYHOCTH.

OByagenne yHMBepCaJIbHBIMH KOMMYHHMKATHBHBIMH JeHCTBUSMU:

1) o0menue:
YKnl.1 ocymecTBisTh KOMMYHHMKAIIUK BO BCeX cepax KU3HU;
VYKnl.2 pacno3naBath HeBepOaJIbHBIEC CPEICTBA OOIIEHUS, IOHUMATh 3HAYE€HNE COIIMAIIbHBIX 3HAKOB,
pacro3HaBaTh MPEANOCHIIKY KOH(IMKTHBIX CUTYallui U CMATYaTh KOH(MIUKTHI;
VYKnl.3 Branets pa3nuyHbIMHU CIOCOOAMH OOIIEHUS U B3aUMOJICUCTBUS;
YKnl.4 apryMeHTHPOBAaHHO BECTH JIMAJIOT, YMETh CMATYaTh KOH(IUKTHBIE CUTYAllUH;
YKal.5 pa3BepHyTO ¥ JOTHYHO U3J1araTh CBOIO TOUYKY 3PEHHUS C UCIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB;

2) coBMeCTHAs AesITeJIbHOCTD:
YKn2.1 noHrMaTh ¥ UCTIONb30BaTh MPEUMYIIECTBAa KOMaHHOW U MHAWBUIyalIbHON pabOThI;
YKn2.2 BeIOMpaTh TEMaTHUKy M METOJIbl COBMECTHBIX JEHCTBUH C ydyeTOM OOLIMX WHTEPECOB U
BO3MOXKHOCTEH Ka)kJI0r0 UieHa KOJUIEKTHBA,
VYKn2.3 npuHuMaTh 1LEIM COBMECTHOH JEeATENbHOCTH, OpPraHU30BBIBaTH M KOOPAMHUPOBATH
JENCTBUSA 10 €€ JOCTHKEHHIO: COCTAaBIIATH IIJIaH JEHCTBHI, paclpeneisaTh POJIM ¢ Y4€TOM MHEHHH
Y4aCTHUKOB, OOCYXKAaTh Pe3yJIbTaThl COBMECTHON pabOTHI;
YKn2.4 ouieHuBaTh Ka4eCTBO CBOETO BKJIAJa M KaXKI0T0 YUaCTHUKA KOMaH/Ibl B OOIIMIA pe3ysbTaT 1o
pa3paboTaHHBIM KPUTEPUSIM;
YKn2.5 npemaratb HOBBIE NIPOEKTHI, OLIEHWBATH UAEHU C IO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;
YKn2.6 KOOpIMHHMpPOBAaTh M BBINOJHATH PA0OTy B YCIOBHUAX pPEAJbHOrO, BUPTYaJbHOTO H
KOMOMHHMPOBAHHOTO B3aUMOJICHCTBUS;
YKn2.7 ocymecTBiIATh IO3UTUBHOE CTPATETUYECKOE IIOBEACHHE B PAa3JIMYHBIX CHUTYyalUsX,
MPOSBIISATH TBOPUYECTBO U BOOOpaKeHHE, ObITH MHUIIMATHBHBIM.

OByajgeHne yHMBEPCAJIBHBIMH PeryJsiTHBHBIMY 1eiCTBUAMM:
1) camoopranusaums:

YPal.l camMOCTOSATENBHO OCYIIECTBIATH IMO3HABATEIbHYIO IESATEIbHOCTb, BBIABIATH HPOOIEMBI,
CTaBUTh U (HOPMYIHPOBATh COOCTBEHHBIE 3aJjauil B 00pa30BaTEIbHON IEATEIbHOCTH U AKU3HEHHBIX
CUTYalUsX;
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YPnal.2 caMOCTOSATENBHO COCTABIATH IUIAH PEIICHUS MPOOJIEMBI C YUETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEHN U NPENOYTEHUH;
VYPnl.3 naBath OLIEHKY HOBBIM CUTYallUsIM;
YPnl.4 pacmpsarh paMKi Y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MTPEANOYTECHU;
YPnl.5 nenatb oco3HaHHBIN BEIOOD, apIryMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCTD 32 PEIICHNUE;
OLIEHUBATh IPUOOPETEHHBIN OIIBIT;
YPnal.6 cnocoGcTBOBaTH (POPMUPOBAHUIO M MIPOSBICHUIO IIUPOKOHN SPYIUIIMH B PA3HBIX 00JIACTSIX
3HaHUH, HOCTOSHHO MOBBIIIATH CBOI 00pa30BaTeIbHbIN U KyJIbTYPHbIH YpPOBEHb;

2) CAMOKOHTPOJIb:
VYPn2.1 naBaTh OLIEHKY HOBBIM CHUTYyalUsIM, BHOCUTb KOPPEKTUBBI B J€ATEIbHOCTb, OLIEHUBATH
COOTBETCTBHUE PE3YJIbTATOB LIEJISIM;
VYPn2.2 BnageTh HaBbIKaMU [TO3HABATEIbHOM peduieKCuu Kak 0CO3HAHMsI COBEPIIAEMBIX JIEHCTBUM U
MBICJIUTENIBHBIX ITPOLIECCOB, X PE3YJIbTaTOB U OCHOBAHMIA;
VYPn2.3 ucnosb30BaTh NpUeMbl pe(aeKcuu Ui OLIEHKH CUTYalluu, BBIOOpAa BEPHOTO peIleHMS;
YPn2.4 ymeTh OLIEHUBATh PUCKU M CBOEBPEMEHHO IPUHUMATh PELLIEHUS 10 UX CHUKEHHUIO;

3) 3MOIMOHAJILHBIH HHTEJJIEKT, NpeaAnoJaaraomuii chopMHpPpOBAHHOCTD:
VPn3.1 camoco3HaHHus, BKIIOYAIOMICTO CIIOCOOHOCTh ITOHMMATh CBOE 3MOLMOHAILHOE COCTOSHUE,
BUJICTh HAIPaBJIEHUS PAa3BUTHUS COOCTBEHHON 3MOIIMOHAILHON C(ephl, ObITh YBEPEHHBIM B ce0¢€;
YPn3.2 camoperynnpoBaHusi, BKIOYAIOIIEr0 CaMOKOHTPOJIb, YMEHHUE IPUHUMATh OTBETCTBEHHOCTh
3a CBOE IOBEJEHUE, CIIOCOOHOCTh AJANTUPOBAThCA K HMOLMOHAIBHBIM M3MEHEHUSIM U HPOSBIIATH
THOKOCTb, OBITh OTKPHITHIM HOBOMY;
YPn3.3 BHYTpeHHEH MOTHMBALUMH, BKIIIOYAIOLIEH CTPEMJIEHUE K JOCTHMKEHMIO LIEIM U YCIIEXY,
ONTUMM3M, UHUIIMATUBHOCTb, YMEHUE JIEWCTBOBATh, UCXO/ISl U3 CBOMX BO3MOXKHOCTEH;
YPa3.4 smmatuu, BKIIOYAOLIEH CHOCOOHOCTh MOHUMATh 3MOIMOHAIBHOE COCTOSHUE JPYTHUX,
YUUTHIBaThb €ro TMpU OCYLIECTBICHUH KOMMYHUKAIIUHM, CIOCOOHOCTb K COYYBCTBHIO H
COIIEPEKUBAHMUIO;
YPn3.5 conuanbHbIX HaBBIKOB, BKIIIOYAIOLIUX CHOCOOHOCTHh BBICTpPAUBaTh OTHOLIEHMS C APYTUMU
JIOIbMH, 3a00TUTHCS, IPOSBIISTH HHTEPEC U pazperiaTb KOH(IUKTEI;

4) npuHsTHE ceOsl U APYTHUX JIIO/Ieii:
YPna4.1 npunumats ceOs1, MOHMMast CBOM HEJAOCTATKU U IOCTOMHCTBA;
VYPn4.2 npuHuMaTh MOTUBBI U apTyMEHTHI IPYTUX JIIOJEH MPU aHallu3€e pe3yIbTaToB JAesITebHOCTH;
YPn4.3 npusHaBath CBOE MPaBO U NMPaBO JPYTHX JIIOJEH HA OLINOKH;
YPn4.4 pa3BuBarh CHOCOOHOCTh MOHUMATh MHP C MO3UIMU APYTOro YeIOBEKa.

[MPEAMETHBIE PE3VJIbTATHI

TpebGoBaHusl K MPEIMETHBIM PE3ylbTaTaM OCBOCHHS 0a30BOr0 Kypca MaTEMAaTHKHU OJIKHBI
OTpaKaTh:
[TPG1) BnageHne METOIaMH TI0KA3aTeIbCTB, AITOPUTMAMU PEIICHUs 3a7a4; yMeHue (popMyIrupoBaTh
OMnpeaACIICHNA, AKCHOMBI U TCOPEMBI, IPUMCHATD UX, IPOBOANTDE JOKA3aTCIIbHBIC PACCYKACHUA B XOA€
peleHus 3aaaq;
[1P6 2) ymenue onepupoBaTh MOHATHSIMU: CTETICHb YHCIIA, JTOTApU(M YHCIIa; YMEHHE BBITIOIHATH
BHIUMCJICHHE 3HAUYEHUN © TMpeoOpa3oBaHMsI BBIPAKEHUH CO CTEMEHSIMH U Jorapudmamu,
npeoOpa3oBaHus IPOOHO-PAIMOHATIBHBIX BRIPAXKEHUH;
[1P6 3) ymeHue omepupoBaTh MOHATHUSMHU: PAIMOHAIBHBIC, UPPALUOHAILHBIC, MOKAa3aTelIbHBIC,
CTCIICHHBIC, J'IOFapI/I(i)MI/I‘-IeCKI/Ie, TPUTOHOMETPHUYCCKUEC YPABHCHUSA U HEPABCHCTBA, UX CUCTEMEIL,
[1P6 4) ymeHue omepupoBaTh MOHATUAMHU: (YHKIHS, HeNpepbiBHAsA (DYHKIMS, MTPOU3BOAHASI,
nepBoOOpa3Hasi, ONpEACICHHBI WHTErpaj; YMEHHE HaxXOIUTh IPOU3BOIHBIC 3JIEMEHTAPHBIX
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(GyHKUINH, UCTIOIB3Ysl CIIPABOYHBIE MAaTEPUAIIbI; CCIIEAOBATh B MPOCTEHIINX CIy4asx (pyHKIUH Ha
MOHOTOHHOCTb, HaXOJUTb HAauOOJIbLIME W HAaUMEHbIINE 3HadeHUs (QYHKUUH; CTPOUTH Trpaduku
MHOT'OYJIEHOB C MCIOJIb30BAaHUEM allllapaTa MaTeMaTU4YECKOr0 aHAIN3a; IPUMEHATh POU3BOAHYIO
IpY PELICHNH 3ajlay Ha JIBUKEHUE; PelIaTh IPAaKTUKO-OPUEHTHPOBAHHBIE 33]jaul Ha HauOObIINE U
HAauMEHbBIIINE 3HAYECHUS], HA HaX0XKJIEHUE IIyTH, CKOPOCTU U YCKOPEHHSI,;

I1P6 5) ymeHue omepupoBaTh MOHATUSAMM: palMOHAJIbHAs (YHKLUSA, MMOKa3aTeiabHas (yHKIMA,
crernieHHast (yHKIMs, Jorapudmuyeckas (yHKIHS, TPUTOHOMETpHUECKHEe (QYHKIUH, OOpaTHbIC
(GyHKLUYU; yMEHUE CTPOUTH IpapUKK U3ydeHHBIX (YHKIMH, UCIIOIB30BaTh IPadUKU NPU U3y4EHUU
IPOIIECCOB M 3aBUCHUMOCTEH, MPH PEHICHWH 3a7ad W3 JPYIHX y4eOHBIX MPEIMETOB M 3ahay U3
peasbHOM JKU3HU; BhIpaXKkaTh (pOpMysiaMH 3aBUCUMOCTH MEXAY BeJIMUUHAMM;

[1PG 6) ymenue pemath TEKCTOBBIC 3314l PA3HBIX TUIIOB (B TOM YKCJIE€ Ha MPOIEHTHI, JOJIU U YaCTH,
Ha JBW)KEHHUE, paboTy, CTOMMOCTb TOBAapOB M YCIYI, HaJOTH, 3aJjauyd W3 OOJAaCTH YIpaBJICHUS
JUYHBIMH U CEMEHHBIMH (DMHAHCAMH); COCTABIIATH BBIPAKCHHUS, YpAaBHEHHs, HEPAaBEHCTBA M HX
CHCTEMBI 110 YCIIOBUIO 33/1a4M, UCCIIEI0BaTh OJYYEHHOE PELIeHNE U OLIEHUBATh [IPABION0100HOCTh
pe3yJIbTaToB;

ITP6 7) ymenue omnepupoBaTh MOHATHSAMHU: CpelHee apupMeTHdyeckoe, MequaHa, HauOoJbllee U
HauMEHbIIIee 3HAUEHUs, pa3Max, JUCIEPCHsl, CTAHJapPTHOE OTKJIOHEHHE YUCIOBOr0 Habopa; ymeHue
U3BJICKaTh, MHTEPIPETUPOBaTh WH(OpPMAIMIO, NPEACTABICHHYIO B TalnMuax, Ha JAMarpammax,
rpaduKax, OTPaKArOIIyI0 CBOMCTBA PEATbHBIX MIPOIIECCOB U SABICHHIA; TIPEACTABISATH HHPOPMAIIUIO C
HOMOILBIO TaOJIUI] U IMarpaMM; UCCIIE0BaTh CTATUCTUYECKUE JAaHHBIE, B TOM YHCIIE C IPUMEHEHHEM
rpadu4ecKuX METOJIOB U DJICKTPOHHBIX CPEACTB;

ITP6 8) ymeHue onepupoBaTh MOHATHSAMU: CIy4allHBIA OMBIT U ClyyailHOE COOBITHE, BEPOSITHOCTh
CIIy4aifHOTO COOBITHSI; YMEHHUE BBIYUCIIATH BEPOSITHOCTD C UCIOIb30BaHUEM IpapUUEeCKHX METOJIOB;
OPUMEHSATH (POPMYJIIBI CIIOKEHUS M YMHOXKEHUSI BEPOSTHOCTEH, KOMOMHATOPHBIE (DaKThl U (POPMYIIBI
IpU PELEHUH 3a/lad; OIIEHUBAaTh BEPOATHOCTH PEAJbHBIX COOBITHI; 3HAKOMCTBO CO CIy4alHBIMU
BEJIMYMHAMU; YMEHUE MPUBOJUTH MPUMEPHI MPOSBICHUS 3aKOHA OOJBIIMX YUCENl B MPUPOIHBIX U
OOIIECTBEHHBIX SIBJICHUSX;

ITP6 9) ymeHue onepupoBaTh MOHATUSAMH: TOUKA, MpsAMasi, INIOCKOCTb, POCTPAHCTBO, ABYIPAHHBIN
yroJl, CKpeIIUBaIOIIKecs MpsiMble, apaIeIbHOCTh U NEPIEHANKYIIPHOCT IPSIMBIX U IIOCKOCTEH,
YTOJI MEXTY IPSIMBIMH, YTOJI MEXKAY NPSAMOM U INIOCKOCTBIO, YTOJl MEXKAY INIOCKOCTSIMH, PACCTOSIHHUE
OT TOYKH JI0 IJIIOCKOCTH, PACCTOSIHUE MEX]y IPSIMBIMHU, PACCTOSTHUE MEXAY MJIOCKOCTSIMU; YMEHUE
MCIIOJIb30BAaTh MPH PEILICHUH 3a/1a4 U3Y4YEeHHbIE (DaKThl U TEOPEMBI IUTAHUMETPHUH; YMEHHE OLIEHUBATh
pa3mepbl 00BEKTOB OKPYIKAIOIIEr0 MUPA;

I[1P6 10) ymeHue omnepupoBaTh IOHATUSMHU: MHOTOTPAHHHMK, CEYEHHE MHOTOrpaHHUKa, KYO,
napajujenenunes, Ipu3Ma, nupamuaa, Gurypa u MmoBepXHOCTb BpaIleHUs, LMIUHAP, KOHYC, IIap,
cdepa, ceueHus GUrypsl BpalleHus, JIOCKOCTh, Kacaromasics chepsl, HUIMHIPA, KOHYCa, MIIOMalb
MOBEPXHOCTU MUPAMUIbI, MNPU3MBI, KOHYCa, NMIMHIApa, IUomans chepsl, o0beM KyoOa,
IPSIMOYTOJIBHOTO TapajijieNienumneaa, MUpaMuabl, NpU3Mbl, LHWIMHJIpa, KOHYyca, IIapa; yMEHHe
n300pakaTh MHOTOTPAaHHUKM M TOBEPXHOCTH BpAIIEHUS, MX CEYEHHS OT PYKH, C TOMOIIbIO
YEpTEXKHBIX HMHCTPYMEHTOB U DJIEKTPOHHBIX CpEACTB; yMEHHE paclo3HaBaTb CHUMMETPHUIO B
IIPOCTPAHCTBE; YMEHHUE PACIIO3HABATDH [TPaBUJIBHBIE MHOTOIPaHHUKY;

[1P6 11) ymeHue omepupoBaTh MOHATHSAMH: JIBUKEHHE B MPOCTPAHCTBE, MOAOOHBIE (UTYPHI B
IPOCTPAHCTBE; UCIOJIb30BaTh OTHOIICHUE IJIOLIA/Iei MOBEPXHOCTEH U 00BbEMOB MOJTOOHBIX (QUTYD
IIpU PEIICHUH 33]a4;

[TP6 12) ymeHue BBIYUCIATh T€OMETPUUYECKHE BETMUUHBI (JUITMHA, YTOJI, TUIOIIAalb, 00BEM, IJIONIAIb
MOBEPXHOCTH), UCTIOJIb3Ysl U3y4EHHBbIE (DOPMYJIBI U METOBI;

[1P6 13) ymeHue omepupoBaTh MOHATUSAMH: MPSIMOYTOJbHAs CHCTEMa KOOPIMHAT, KOOPAMHATHI
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TOYKH, BEKTOp, KOOPJAMHATHI BEKTOpA, CKAIIPHOE MPOU3BEJICHUE, YTOJI MEXKAY BEKTOpPaMH, CyMMa
BEKTOPOB, MPOMU3BEJCHHE BEKTOpa Ha YHCIO; HAXOJUTh C IOMOIIBIO H3YYEHHBIX (OpMyIl
KOOPJIMHATHI CEPEIUHBI OTPE3KA, PACCTOSHUE MEXKY IByMS TOUKAMU;

I1P6 14) ymeHue BrIOMpaTh MOAXOASAIIMN U3YYCHHBIM METOJ IS PEIICHUs 3a7a4d, paclio3HaBaTh
MaTeMatudeckue (akThl 1 MaTeMaTHYECKHE MOJEIH B MPUPOTHBIX M OOINECTBEHHBIX SBJICHUSX, B
HCKYCCTBE; YMEHHE IMPUBOJUTH MPUMEPBl MAaTEMAaTUYECKUX OTKPBITHM POCCUICKOM W MHUPOBOU
MaTeMaTUYECKON HAYKH.

OK 01. Beibupats criocoObI peteHus 3aaa4 npohecCHOHAIBHON AEATEIFHOCTH MPUMEHUTEIBHO K
Pa3IUYHBIM KOHTEKCTaM.

OK 02. Mcnonbs30BaTh COBpEMEHHBIE CPE/ICTBA TIOUCKA, aHAIM3a U UHTEpIpeTaliuil HHPOpMaLuu, 1
WH(OPMAITMOHHBIC TEXHOJIOTHH ISl BBITOJHEHUS 33129 MPO(EeCCHOHATBHON ACSITEILHOCTH.

OK 03. ITmanupoBats U peain30BbIBaTh COOCTBEHHOE MPO(decCnoHaNIbHOE U IMYHOCTHOE Pa3BUTHE,
NPEANPUHIMATEIBCKYIO AEATEIBHOCTD B MPOGECCHOHANBHOM cepe, HCIO0Ib30BaTh 3HAHUS 10
(buHAHCOBOM TPAMOTHOCTH B Pa3JIMYHbIX KU3HEHHBIX CUTYallUsX.

OK 04. D¢pdexTrBHO B3aMOAEHCTBOBATh U Pa0OTATh B KOJUIEKTUBE U KOMaH/IE.

OK 05. OcyuiecTBisiTh YCTHYIO M MUCbMEHHYK0 KOMMYHHKAIMIO Ha TOCYJaPCTBEHHOM SI3bIKE
Poccuiickoit @enepaniuu ¢ yueToM 0COOEHHOCTEHN COIMAIIBHOTO U KYJIBTYPHOTO KOHTEKCTA.

OK 06. ITposiBIsATE IrpakJaHCKO-MIATPUOTHYECKYIO TTO3ULIUIO, IEMOHCTPUPOBATh OCO3HAHHOE
MOBEJIEHUE Ha OCHOBE TPAJAUIIMOHHBIX OOIIEYEIOBEUECKUX [IEHHOCTEN, B TOM YUCIIE C yYETOM
rapMOHHU3ALUU MEXHAMOHAIBHBIX U MEXPEIUTHO3HBIX OTHOLLIEHUN, TPUMEHATh CTaHAAPThI
AHTUKOPPYNIIMOHHOTO TTOBEICHHUS.

OK 07. ConelicTBOBaTh COXPAHEHHUIO OKPYXKAIOIIEH CPEIIbl, PecypcoCcOepeKeHHI0, TPUMEHITh
3HaHMs 00 U3MEHEHUH KJIMMara, IPUHLHUIBI OepeXxIINBOro MPOU3BOJICTBA, 3()(HEKTUBHO
JIECTBOBATh B YPE3BBIYANHBIX CUTYALIUSX.

1.2. Mecto nucunmuimnbl B ctpykrype HIICC3

[Tporpamma no yue6Hoi quctuminie MATEMATUKA sBnsercst yacTbio 00pa3oBaTeIbHON
IPOTpaMMBbl MOJATOTOBKH CHEIMATMCTOB CpeiHero 3BeHa 1o cnenuanbHocT 31.02.01 JleueOnoe
neno (3 roxa 10 mecsitieB), B 4aCTH OCBOEHUS MPOTPaMMBI CpeJTHETO 00111ero oOpa3oBaHus Ha 0aze
OCHOBHOT'0 00111ero 00pa3oBaHusl.

1.3 Kotn4ecTBO 4acoB Ha OCBOCHHME MPOrpaMMebl — 223 4

2. CTPYKTYPA U COAEPXKAHHUE Y/
2.1 Obvem u 6uowl yuedbHou pabomol

Bup yueOHoit padoThbl Oo0bem yacoB
YueOHas Harpyska (Bcero) 223
AynuTopHasi yyeOHasi HAarpy3Ka (Bcero) 205/205
B TOM YHCIIE:

TEOPETHYECKOE 00yUeHUE 71
IIpakTH4eckue 3aHATHSA 134/134
Texywuti KOoHMpobL 3HaAHUU 8 hopme
YCTHBIN 0ITpoC
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MHUHHCTEPCTBO HAyKH H BBICIIETO 00pa3oBaHus Pd

o o ®dopma
VY IbSHOBCKUIA TOCYIapCTBEHHBIH YHUBEPCUTET

®- Paboyas nporpamma yueOHOH AUCIUIUIMHBI

ITnceMeHHBIH Onpoc

Ilpomescymounas ammecmayus IK3aMeH 18

B ciydae He0OX0IMMOCTH HCIIONB30BaHUS B y4eOHOM MPOIECcCe YaCTUYHO/ UCKITIOUUTENHHO
JUCTAaHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTUH B TAOIHIIE Yepe3 CIelll YKA3hIBAETCS KOJTUYECTBO
gacoB pabotsl [T1C ¢ oOyuarommmucs, 1isi MPOBEACHUS 3aHITHI B TUCTAHIIMOHHOM (popmare ¢
MIPUMEHEHHUEM 3JIEKTPOHHOTO 00yueHus Ha maatdopme DUOC Yul'V.

dopma A ctp. 11 u3 52
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2.2. TemaTn4eckuii IJIaH U COJlep:KaHMe Y4eOHOH TUCHMILVINHBI «MaTeMaTnka

crequaibHocTH. Yncia
U BBIYUCIICHUS

U JCCATUYHBIMU JIpoOsMu. [leficTBUs co cTeneHsMu, GOpMYJIIbl COKPAIIEHHOTO
YMHOKEHHUS.

VIInl.2 VIIn2.4
VKnl.5 YPal.1

HaumeHoBaHue Conep:kanue y4yeOHOIro MaTepuaJa, JadoparopHblie U npakTuyeckue 3ausatusa | Oobem | Dopmupyembie dopma
pa3iesioB U TeM YacoB | KOMIIETeHUHU TeKyIlIero
KOHTPOJIA
1 2 3 4 5
Pazpean 1. IToBTOpEHHE Kypca MaTeMATUKH OCHOBHOM HIKOJIbI
Tema 1.1 CopepxaHue yaueOHOro Marepuana
Llenp u 3amaun [lens m 38124 MaTEeMaTUKH TP OCBOCHUHU CIIENMATBLHOCTH. ba3oBbie 3HAHUS U JIP4.2 JIP6.3 YCTHBIN OIpOC
MAaTE€MAaTHKHU MpU YMEHUS 110 MaTEMaTUKe B MPO(eCcCHOHaTBLHON U B TIOBCEHEBHOM IEATEIHHOCTH. JIP6.5 JIP8.1 [TuceMeHHbII
OCBOEHUU JleiicTBHS HAJl TOJIOKUTENBHBIMU M OTPULIATEIHLHBIMU YHCIAMH, C OOBIKHOBEHHBIMU VInal.1 onpoc

YPnl.6 T1PG 2
I1P6 3
OK 01 OK 02
OK 03 OK 04
OK 05 OK 06
IIpakTHueckoe 3aHsaTHE
IlepedyeHn BOIPOCOB:
1. [elcTBusA HaJ MOJOKUTEIbHBIMA U OTPULIATEIBHBIMU YU CIAMHU
2. JleiicTBuUs C OOBIKHOBEHHBIMHU M JECITUYHBIMH JPOOSIMHU.
3. JleiicTBUS CO CTEIEHAMU
4. ®opMmysbl COKPAIIEHHOTO YMHOXEHHUSI.
Tema 1.2 Coneprkanne ydeOHOro MaTeprana
YpaBHeHUA U Jlunelinble, KBaJipaTHbIE, IPOOHO-JIMHEHHbIE YpaBHEHHS U HEPABEHCTBA JIP4.1 JIP6.4 YerHbll onpoc
HEPaBEHCTBA JIP6.5 JIPS.1 [TruceMeHHbBII
VInal.1 OIpoc
YInl.2 VIIn2.4
Dopma A cTp. 12 m3 52
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YKnl.5 VPal.l1

YPnl.6 ITP6 2
I1P6 3
OK 01 OK 02
OK 03 OK 04
OK 05 OK 06
[TpakTHueckoe 3aHsATHE
[Iepeyens BOonpoCcoB:
1. JIuneitHble ypaBHEHUS
2. KBagparHble ypaBHEHHUS
3. JpoOGHo-nuHEeHbIE ypaBHEHH
4. JluHeliHble HEpaBEHCTBA
5. KBagpaTHble HEpaBeHCTBA
6. JIpoOGHo-nMHEeHbIE HEpaBEHCTBA
Tema 1.3 Ilpogheccuonanvno- opuenmuposannoe cooepicanue ( cooeprcanue
RPUKTAOHO20 MOOYA)
IIponieHTHBIE [TpocThle u crnokHbIe MPOLEHTHI. [IpolieHTHBIE BEIYMCIEHUS B TPO(ECCHOHAIBHBIX JIP6.3 YIInl.2 YeTHBIN onpoc
BBEIYMCIICHUS B 3aJ1a9ax VIIn2.4 YKnl.5 | IlnceMeHHBII
npo¢eCcCHOHATBHBIX YPnal.1 YPnl.6 | ompoc
3a1a4ax I[1P6 6 TIPOG 2
OK 01 OK 02
OK 03 OK 04
OK 05 OK 06

[IpakTHueckoe 3aHsaTHE
IIepedyens BOnpocoB:
1. ITIpocTbie npOLEHTHI

Dopma A
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2. CrnoxHble IPOLEHTHI
3. IlpoueHTHBIC BEIYUCICHUS

Tema 1.4

Conepkanue y4eOHOro MaTeprasia

Pemrenue 3agau.

Brrancnenusa u HpeO6p330BaHI/IH. FGOMCTpI/IH Ha IIJIOCKOCTH.

JIP6.5 YIInl.2

YcTHbIl onpoc

Bxo1HOM KOHTPOJIb VIIn2.4 YKnl.5 | [lucemeHHslit
YPnl.1 YPual.6 | ompoc
P61 IIP6 9
I1P6 12
OK 01 OK 02
OK 03 OK 04
OK 05 OK 06
[IpakTnueckoe 3aHsTHE
IlepedyeHn BOIPOCOB:
1. Brpruucinenus
2. Tlpeobpa3oBaHus BBIpAKECHUIA
3. T'eomerpuueckue 3a1a4M Ha IIIOCKOCTH
4. TlposepouHas pabora
Pa3nea 2 [IpsiMble ¥ IVIOCKOCTH B IPOCTPAHCTBE
Tema 2.1 Coneprkanue y4eOHOro MaTepuana
AKCHOMBI [TonsiTHe crepeomeTpun. JIP6.5 YIInl.1 | YcrHsi onpoc
CTEPEOMETPUH. DopMyIUPOBKA AKCHOM CTEPEOMETPUH U UX IIPUMEHEHHUE IIPU PEILICHUH 3a1a4. VIIal.2 YIIn2.4 | IInceMeHHBIH
Hekotopsie cnenctBust | @opMynrupoBKa CIEACTBUI U3 aKCHOM, pa3dop J10Ka3aTelIbCTB TEOPEM. VIIn3.1 onpoc
U3 aKCHOM YKnl.5 VPal.l1
YPnl.6 I1PO 1
OK 01 OK 03
OK 04 OK 07

Dopma A
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TeopeTnyeckoe 3aHATHE 2
[IpakTrueckoe 3aHsITHE 2
IIepedyens BOIIpOCOB:
1. TlonsTue crepeoMeTpuu.
2. ®opMynHpOBKa aKCHOM CTEPEOMETPUU
3. IlpumeHeHHE aKCMOM CTEPEOMETPHUH NPU PELLIECHUM 3a/1a4.
4. ®opmyaMpOBKa CIEACTBUNA U3 aKCHOM
5. Pa3bop noka3aTenbCTB TEOpEM
Tema 2.2 Coneprxkanue y4eOHOro Marepuana
ITonsTne [TapamiensHble psiMbIEe B IPOCTpAaHCTBE. [lapamienbHOCTh TPEX NMPAMBIX. YeTHbIl onpoc
MapajjieIbHOCTH. JIP4.1 JIP6.4 [TuceMenHbII
[TapannenbHOCTb JIP6.5 JIPS.1 OI1pocC
MPSMBIX B VIIal.1
MPOCTPAHCTBE VIIal.2 VIIg2.4
YKnl.5 VPal.l1
YPnal.6 I1P6 1
ITP6 9
OK 01 OK 03
OK 04 OK 07
TeopeTnueckoe 3aHsaTHE 2
[IpakTnueckoe 3ansaTue 2
IIepedyens BOIpPOCOB:
1. Omnpenenenue napauienbHbIX NPSAMBIX B IPOCTPAHCTBE
2. IlapamnenbHOCTB TpeX MPSIMBIX
Tema 2.3. Coneprkanue yueOHOro MaTepuasa
[TapamensHOCTB Omnpenenenne napauieIbHOCTU MPSIMON U TIOCKOCTH. [Ipu3Hak napamieabHOCTH YerHbli ornpoc
IIPSIMOM U TNIOCKOCTH. npsiMOM M IIIOCKOCTH. CKpemyBaromyecs npsiMble.  YTIIbl C COHANPaBIEHHBIMU JIP4.1 JIP6.4 ITucbMEHHBIN

Dopma A
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[TapannenbHOCTb CTOPOHAMHU. YTOJI MEX]Y NPSMBIMH. JIP6.5 JIPS.1 OI1pocC
TJIOCKOCTEM Pacnonoxxenue miaockocTeid B mpocTpaHcTBe. [[pu3Hak mapaiieabHOCTH ABYX VIlal.1
mnockocre. Terpasnp. [Hapannenenunen. [loctpoenune ceueHum. VIal.2 YIIn2.4
YKnl.5 YPal.1
YPnl.6 I1P6 1
I[1P6 9 I1P6 10
OK 01 OK 03
OK 04 OK 07
Teopetnueckoe 3aHsATHE 2
[MpakTrveckoe 3aHsATHE 2
[lepeueHs BOMPOCOB:
1. Onpenenenue napamuienbHOCTH IPAMOM U MJIOCKOCTH.
2. TlpusHak nmapayuieabHOCTH MPSIMOI U INIOCKOCTH.
3. CkpemuBaroniuecs mpsiMble.
4. VYrusl ¢ coHanpaBJIeHHBIMH CTOPOHAMH.
5. Yron Mexay NpsMbIMH.
6. Pacnonoxenue niockocTell B IPOCTPAHCTBE.
7. Ilpu3Hak napajuieIbHOCTH ABYX IIOCKOCTEM.
8. Terparap.
9. Tapannenenumnen.
10. ITocTpoenue ceueHui.
Tema 2.4 Coneprkanne y4eOHOT0 MaTeprana
Dopma A cTp. 16 m3 52
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HaKJIOHHBIE. YTOII
MEXIy NPsIMON U
ILIOCKOCTBIO. YTOII
MEKY TIIOCKOCTSIMU

MEXIY MPSAMOH U IUIOCKOCTBIO. JIByrpaHHBINA yroJ.
Omnpenenenre NepreHUKYISIPHBIX II0CKOCTEH.

VIIn2.4 YKnl.5
VPnl.1 YPnal.6
I1P6 1 IIP6 9
I1P6 10

OK 01 OK 03
OK 04 OK 07

ITepnenpukynsprocts | [leprnieHauKynsspHbIe PsMBbIE B IPOCTPAHCTBE. JIP6.5 VIInl.2 YeTHbIN onpoc
MPSAMBIX, IPSAMOU U [TapannensHble IpsIMbIE, IEPICHANKYISIPHBIC K TIIOCKOCTH VIIn2.4 YKal.5 | IlucbmeHHbIN
IJIOCKOCTH [Tpu3Hak NepreHUKYISIPHOCTH MPSMOM U IIIOCKOCTH. YPnal.1 YPnl.6 | ompoc
Teopema o npsAmMoit, NEPHIEHIUKYISIPHON K IJIOCKOCTH. I[IP6 1 TIP6 9
OK 01 OK 03
OK 04 OK 07
Teopernueckoe 3aHsATHE
[TpakTrueckoe 3aHsTHE
Ilepedyens BOIPOCOB:
1. TlepnenaukynspHbie IPSIMbIE B IPOCTPAHCTRE.
2. TlapannenbHble OpsMblE, IEPIEHAUKYISAPHBIE K IIIOCKOCTH
3. Ilpu3HaK NepneHAUKYIIPHOCTH MPSIMOU U TUNIOCKOCTH.
4. Teopema o npAMOH, TEPHIECHANKYISIPHON K TUIOCKOCTH.
Tema 2.5 ConeprkaHue yueOHOro MaTepuaia
[lepnengukynsp u Paccrostnuie oT Touku 10 miockocTu. Teopema o Tpex neprneHuKymnspax. YTromi JIP6.3 VIInl.2 | YctHsI onpoc

IInceMeHHBIN
Ompoc

Teopernyeckoe 3aHsTHE

[IpakTrueckoe 3aHATHE
Ilepedyens BOIPOCOB:
1. PaccrosiHME OT TOYKH JI0 IIJTOCKOCTH.

Dopma A
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2. Teopema o Tpex nepneHANKYIIApax.

3. ¥Yroua Mexay NpsaMou ¥ MIOCKOCTHIO.

4. JIByrpaHHbI{ yroJl.

5. Omnpenenenue NePIEeHIUKYIAPHBIX MIIOCKOCTEH.

Tema 2.6

Ilpogheccuonanvho- opuenmuposannoe cooepiycanue ( cooepricanue
RPUKTIAOHO20 MOOYA)

[IpsiMBbIE U TUIOCKOCTH B
IIPAKTUYECKUX 3aJa4ax

B3anMHOe pacnionokeHue MpsMbIX B IPOCTpaHCTBE. llapaiensHOCTs IpsIMON U
IUIOCKOCTH, NAapaAJIIEIbHOCTD INIOCKOCTEH, IEPIEHANKYIIPHOCTD IIJIOCKOCTEN.
Pacrnionoskenue npsMbIX U INIOCKOCTEN B OKPYKaroIlleM Mupe (Ipupoe,
apXUTEKType, TEXHUKE). PelieHre npakTuka- OpueHTUPOBAHHBIX 3a]1a4

JIP6.5 VYIInl.1
VIIal.2 VIIg2.4
VIIn3.1

VKnl.5 YPnl.1

YeTHbIN onpoc
IInceMeHHBIN
Ompoc

HpHMBIC " IIJIOCKOCTH,
KOOpAWHATBI U BEKTOPLI
B IIPOCTPAHCTBC

[apaJuIEIbHOCTD IPSMBIX U IUIOCKOCTEN. JIeKapTOBBI KOOPAUHATHI B IPOCTPAHCTBE.
Bekrtopsl B mpocTpancTBe. C0KeHHE U BHIYMTaHUE BEKTOPOB. Y MHOXKEHHE BEKTOpa
Ha yncio. KoopanHartel BeKTOopa

VIIn2.3 YKnal.5
VPnl.1 YPxal.6
[MP61 IIP6 12

YPnl.6 11P6 1
I1P6 9 I1P6 10
I1P6 12
OK 01 OK 03
OK 04 OK 07
IIpakTHueckoe 3aHsaTHE
IlepedyeHn BOIPOCOB:
1. B3auMHOE pacronoXeHue NpsiMbIX B IPOCTPAHCTBE.
[TapannenbHOCTb NPSAMOI U MIIOCKOCTH, NAapaJIJIEIbHOCTD TUNIOCKOCTEH,
NEePHEHAUKYISIPHOCTD IIOCKOCTEN.
3. PacnonoxxeHue npsMbIX U IIIOCKOCTEH B OKpYyKaroleM Mupe (Ipupoze,
apXUTEKType, TEXHUKE).
4. PenieHue mpakTHKa- OPUEHTUPOBAHHBIX 3a/1a4
Tema 2.7 Coneprkanne y4eOHOT0 MaTeprana
Pemenue 3agauy. PacnonoxeHnne npsiMbIX U TUIOCKOCTEN B TPOCTpAaHCTBE. [leprneHaAuKyIsIpHOCTD U JIP6.5 VIInl.1 YcTHbII onpoc

IIuceMeHHBIN
ompoc

Dopma A
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VIInl.2 VIIn2.4
VYKnl.5 YPxal.l1
VPnl.6 I1P6 1
I1P6 4

I1P6 5

OK 01 OK 02

I1P6 13
OK 01 OK 03
OK 04 OK 07
[TpakTnueckoe 3aHsATHe
[Iepeyens BOonpocoB:
1. PacnonoxeHue nNpsMbIX U INIOCKOCTEN B IIPOCTPAHCTBE.
2. llepneHAMKYISPHOCTH U MapaIEIbHOCTh IPSIMBIX U IUIOCKOCTEM.
3. JlexapTOBBI KOOPAMHATHI B IPOCTPAHCTBE.
4. BexTopbl B IPOCTPaHCTBE.
5. CnoxeHHe U BBIUNTAaHUE BEKTOPOB.
6. YMHOXXEHHE BEKTOpa Ha YUCIIO.
7. KoopanHatel BEKTOpa.
Pazpnen 3. OcHoBbl TpUroHoMeTpuu. TpuroHomerpuyeckne PyHKIHA
Tema 3.1 Coneprxanue yueOHOro MaTepuaa
Yucnossle QyHKIUY. Omnpenenenue yncnoBoil pynkuuu. CpoiicTBa pyHkumuu. ObpaTHas GyHKIMSL. JIP4.2 JIP6.4 YeTHbli onpoc
Uucnosas okpykHOCTb | Uucnosast OKpyKHOCTb. UHCII0Bast OKPYKHOCTh HA KOOPAUHATHOW INIOCKOCTH. JIP6.5 JIPS.1 ITnceMeHHBIH
VIInl.1 ompoc

Dopma A
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OK 03 OK 04
OK 05
Teopernueckoe 3aHsATHE
[TpakTueckoe 3aHsATHE
Ilepedyens BOIPOCOB:
1. OmnpeneneHue 4uCIOBON PYHKIIHH.
2. CgoiicTBa (hyHKIHH.
3. OOparnas pyHKIUA.
4. Yucnoas OKpYXHOCTb.
5. UYwucnoBas OKpYKHOCTb Ha KOOPJMHATHON INIOCKOCTH.
Tema 3.2 Coneprkanue y4eOHOro MaTepuana
CuHyC 1 KOCUHYC. Omnpenenenue cuHyca, KOCUHYca, TAHI€HCA U KOoTaHreHca. Hekoropele cBolicTBa JIP4.1 JIP6.4 YerHbIN onpoc
TaHTeHC ¥ KOTAHT€HC. | TPUTOHOMETPUYECKUX (QYHKIMN. JINHIUM TAHT€HCOB U KOTAHTE€HCOB. JIP6.5 JIP8.1 [TuceMenHbII
Tpuronomerpuueckue | Tpuronomerpuueckue QpyHKIMH YUCIOBOIO apryMeHTa. TpUroHOMETpHUYECKUe VIInl.1 OIIpoC
byHKIUN (GyHKIIMH yraoBoro aprymeHTa. @opMyiibl IpUBEACHUSI. AJITOPUTM IPUMEHEHUS VIIal.2 VIIn2.4
dbopMyI ipuBeIeHUS YKnl.5 YPal.1
YPnl.6 T1PO6 1
I1P6 4 I1P6 5
OK 01 OK 02
OK 03 OK 04
OK 05
TeopeTnueckoe 3aHATHE
[IpakTHueckoe 3aHsaTHE
Dopma A cTp. 20 u3 52
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[Iepedyens BOIIpoOCOB:

Onpenenenue cuHyca, KOCUHYCa, TAHT€HCA U KOTaHT€HCA.
HexkoTtopsble cBOiicTBa TPUTOHOMETPUUYECKUX (PYHKITHI.
JIMHUM TaHT'€HCOB U KOTaHI'€HCOB.
Tpuronomerpudeckne GyHKINU YUCIOBOTO apryMEHTA.
Tpuronomerpuyeckue GyHKLIUHU YIIIOBOIO apryMeHTa.
DopMyIIbI IPUBEICHUS.

7. Anroput™m npuMeHeHus GopMyI IPUBEICHHS

SAINAIE o N

Tema 3.3

Coneprxkanue ydeOHOro Marepuana

Tpuronomerpuueckue
(byHKLNH, UX CBOICTBA
u rpaduku

O6uacTh ornpeaeneHuss 1 MHOXKECTBO 3HaYEHUM TPUTOHOMETPUUECKUX (PYHKITHH.
YETHOCTh, HEYETHOCTD, IEPUOANYHOCTh TPUTOHOMETpUYECKUX (yHKLNH. CBONCTBA
u rpadukn GyHKIMIA y= cos X, y= sin X, y= tg X, y= ctg X. Cxxarue u pacTsikeHue

JIP6.5 VIIal.2
VIIn2.4 YKnl.5
VPnl.1 YPxl.6

YeTHbIN onpoc
IInceMeHHBIN
ompoc

rpaduKoB TpUroHoMeTprueckux ¢pyHkuuid. [IpeobpazoBanue rpagukos I1P6 1 IIP6 5

TPUTOHOMETPUUECKUX (PYHKIIMMI OK 01 OK 02
OK 03 OK 04
OK 05

TeopeTnyeckoe 3aHsiaTHE 4

[MpakTrdeckoe 3aHsATHE 4

IlepedyeHn BOIPOCOB:

1. OOGnactb onpeneneHns U MHOKECTBO 3HAUEHUN TPUTOHOMETPUUYECKUX
GbyHKLIUH.

YETHOCTB, HEYETHOCTD, IEPUOANIHOCTh TPUTOHOMETPUYECKIX (YHKIIHH.
CgoiicTBa u rpaduxu GyHKIMHA y= coS X, y= sin X, y= tg X, y= ctg X.
Cxatne M pacTshKeHHEe TPa@UKOB TPUTOHOMETPHUYECKUX (YHKIINH.

5. Tlpeobpa3oBaHue rpaukoB TPUTOHOMETPUUECKUX (PYHKITHIA

St N

Tema 3.4

Cogepxanue yaeOHOTO MaTepuana

Dopma A
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OobpatHbIe Ormpenenenue apkkocuHyca, apkcunyca. Gopmyiibl pelieHus ypaBHEHUN cost=a, JIP6.5 Y1Inl.2 YcTHbII onpoc
TPUTOHOMETPUUYECKHUE sint=a. OmnpejeneHre apkTaHreHca, apkkoTanrenca. @opMyIibl pelIeHus] YpaBHCHHM VIIn2.4 YKal.5 | IlucbmeHHbIN
byHKIIN tgx=a, ctgx=a. Pemenue ypaBHeHHIi ¢ MPUMEHEHUEM (HOPMYIT YPnal.1 YPnl.6 | ompoc
ITP6 1 ITP6 3
OK 01 OK 02
OK 03 OK 04
OK 05
Teopernueckoe 3aHsATHE
[IpakTrueckoe 3aHsaTHE
ITepeuens BOnpoCOB:
1. OmpeneneHue apKKOCHHYCA, apKCUHYCA.
2. ®opmyIbl pelieHus ypaBHeHui cost=a, sint=a.
3. OmnpeneneHue apKTaHTeHCa, APKKOTAHTEHCA.
4. ®opmynsl pelieHusl ypaBHEHUH tgx=a, ctgx=a.
5. Pemienue ypaBHeHMi ¢ IpuMeHEHHEM HOpMYI
Tema 3.5 Coneprxanue yueOHOro MaTepuaa
Pemenue IIpocreiiline TPUrOHOMETPUYECKUE YPAaBHEHM. JIBa OCHOBHBIX METO/A PELICHUS JIP6.5 VIInl.1 | YcrHslii onpoc
TPUTOHOMETPUYECKUX | TPUTOHOMETPUUECKUX ypaBHEHHUI. OJTHOPOIHbIE TPUTOHOMETPUUECKHUE YPABHEHUS. VIIal.2 YIIn2.4 | [IuceMeHHbIH
yYpaBHEHUN ANTOPUTM pELIEHUS OJTHOPOJHBIX TPUTOHOMETPUUYECKUX YPABHEHUH MTEPBOU VIIn3.1 OIIpoC
CTEIIECHU YKnl.5 VPal.1
YPnl.6 ITP6 1
I1P6 3
OK 01 OK 02
OK 03 OK 04
OK 05
[IpakTHueckoe 3aHsATHE
IIepedyens BOnpocoB:
1. IIpocreiimme TPUTOHOMETPUYECKUE YPABHEHMUS.
Dopma A cTp. 22 m3 52




MHUHHCTEPCTBO HAyKH H BBICIIETO 00pa3oBanus Pd
VYIIbSSHOBCKMI rOCY1apCTBEHHbIH YHUBEPCUTET

®dopma

®- Paboyas nporpamma yueOHOH AUCIUIUIMHBI

2. ]IBa OCHOBHBIX ME€TOJIa PELIEHUS] TPUTOHOMETPUYECKUX YPAaBHEHUH.

3. OIHOpPOAHBIE TPUTOHOMETPUYECKHUE YPABHEHHUS.
4. AnroputM peuieHus! OJHOPOIHBIX TPUTOHOMETPUYECKUX YPAaBHEHUN NIEPBOI
CTCIICHU
Tema 3.6 Coneprxkanue yaeOHOro MaTepuana
DopMyibl BoiBoa hopmyin cuHyca, KOCHHYCA U TAHT'€HCA CYMMBI M Pa3HOCTHU apryMEHTOB. JIP4.1 JIP6.4 YeTHbIN onpoc
TPUTOHOMETPUH DopMmyIbl JBOMHOTO apryMeHnTa u GopMyIibl IOHUKESHHSI CTETICHH. JIP6.5 JIPS.1 [TucemeHHbIM
[TpeoOpazoBaHre CyMM TPUTOHOMETPUUECKUX (PYHKIUH B IPOU3BEACHHUS. VIIal.1 onpoc
[TpeobpazoBanre MPOU3BEICHUN TPUTOHOMETPUYECKUX (PYHKIIUN B CYyMMBI. VIal.2 VIIa2.4
[Tpumenenue GopMyI Ui peUIeHUs yIPaKHEHUN YKnl.5 VPal.1
YPnl.6 ITP6 1
I1P6 3 TIP0 4
OK 01 OK 02
OK 03 OK 04
OK 05
TeopeTnyeckoe 3aHITHE
[TpakTHueckoe 3aHsATHE
Ilepedyens BOIPOCOB:
1. BoBoa Gpopmyn cuHyca, KOCHHYCa U TAHT€HCA CYMMbI U pa3HOCTH
apryMeHTOB.
2. ®opmyIbl 1BOIHOrO aprymenTa 1 (hopMyJibl HOHUKEHHUS CTETICHH.
3. TlpeoOpa3oBaHue CyMM TPUTOHOMETPUYECKUX (QYHKIUI B IPOU3BEICHHUSI.
4. TlpeoOpazoBaHue TPOU3BEACHUN TPUTOHOMETPHUECKUX (DYHKIIUNA B CYMMBI.
5. Tlpumenenue Gopmy s penieHus ynpaKHEeHUN
Tema 3.7 Coneprkanne y4eOHOT0 MaTeprana
Pemenne 3anau. [IpeoOpazoBaHre TPUTOHOMETPUUYECKUX BbIpakeHUH. Pemenue JIP6.5 VIInl.l | YcrHsIii onpoc
OcHOBBI TPUTOHOMETPUYECKUX YPABHEHHUI U HEPABEHCTB B TOM YHUCIIE C UCIIOIb30BAHUEM YIInl.2 YIIn2.4 | IluceMeHHBIH
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TPUTOHOMETPHH. CBOWCTB (QyHKUUH VIIn3.1 OI1pocC
Tpuronomerpudeckue VKnl.5 YPal.1
byHKIIN YPnl.6 ITP6 1
I1P6 3 I1P6 14
OK 01 OK 02
OK 03 OK 04
OK 05
[IpakTuueckoe 3aHsTHE 4
Ilepedyens BOIPOCOB:
1. TIpeoOpa3oBaHue TPUTOHOMETPHUUECKHUX BBIPAKCHHIH.
2. Pemenue TpUrOHOMETPUUECKUX YPaBHEHUN W HEPABEHCTB B TOM YHCIIE C
MCIOJIb30BaHUEM CBOWMCTB (DYHKIIUH
Paznean 4. DJieMeHTHI TEOPUM BEPOSITHOCTEH U MaTeMaTHYeCKOM 29
CTATHCTHKH
Tema 4.1 Coneprkanue y4eOHOro MaTepuana
Co0biTHE, BeposITHOCTh | COBMECTHBIE 1 HECOBMECTHBIE COOBITHSI. TE€OopeMBbl O BEPOSITHOCTH CYMMBbI COOBITHH. JIP6.5 YIInl.1 | YcrHsli onpoc
coObITus. CroskeHue U | YCIIOBHAS BEPOSTHOCTh. 3aBHCUMBIE I HE3aBUCHMBIE COOBITHA. TeopemMbl 0 VIIal.2 VIIg2.4 | IlnceMeHHEBIN
YMHOKEHUE BEPOSATHOCTH MTPOU3BEACHUS COOBITHIM VIIn3.1 oTpoc
BEPOATHOCTEMN YKnl.5 YPal.1
YPnl.6 [1P6
ITP6 1 ITPG 8
OK 01 OK 03
OK 04 OK 06
OK 07
TeopeTnyeckoe 3aHITHE 4
[IpakTuueckoe 3aHsTHE 4
IIepedyens BOIPOCOB:
1. CoBMeCTHBIE U HECOBMECTHBIE COOBITHSI.
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2. TeopeMbl 0 BEpOATHOCTH CYMMBI COOBITHIA.

3. YcnoBHas BEpOSITHOCTb.

4. 3aBHUCHUMBIC U HE3aBHCHUMBIE COOBITHSI.

5. TeopeMbl 0 BEpOSTHOCTH MPOU3BEACHHUS COOBITUI

Tema 4.2

Ilpogheccuonanvho- opuenmuposannoe cooepiycanue ( cooeprcanue
RPUKTIAOHO20 MOOYA)

BepositHOCTE B OTtHocuTeIbHAS YaCTOTa COOBITHS, CBOMCTBO €€ ycTOMUNBOCTH. CTaTUCTUYECKOE JIP4.1 JIP6.4 YeTHbIN onpoc
npodeccuoHaNbHBIX omnpezeneHue BepossiTHocTU. O1ieHKa BEPOSTHOCTU COOBITHS JIP6.5 JIP8.1 [InceMenHbIn
3aauax YInal.1 ompoc
VIIal.2 VIIg2.4
YKnl.5 VPal.1
YPnl.6 ITP6 1
I1P6 8
OK 01 OK 03
OK 04 OK 06
OK 07
IIpakTHueckoe 3aHsaTHE
IlepedyeHn BOIPOCOB:
1. OtHOcuTenbHas 4acToTa COOBITUS, CBOWCTBO €€ YCTOMYMBOCTH.
2. CTaTHUCTHUYECKOE OIPENIETICHUE BEPOATHOCTH.
3. OrneHka BEpOSATHOCTH COOBITHS
Tema 4.3 Coneprxanue yueOHOro MaTepuaa
JuckperHas ciaydaiiHas | Buasl cinydaiiHbeIx BenmnuuH. OnpeiesieHne JUCKPETHON CITy4aifHOW BEJIMYMHBI. JIP4.1 JIP6.4 YeTHbli onpoc
BEJIMYKHA, 3aKOH €€ 3aKOoH pacnpeeneHus: AMCKPETHOM ClTydyailHOW BEJIMYMHBI, €€ YHCIIOBBIE JIP6.5 JIPS.1 IInceMeHHBIH
pacnpeneneHus XapaKTEPUCTUKH VIInxl.1 onpoc
VIIal.2 VIIn2.4
YKnl.5 YPal.l
YPnl.6 I1P6 1
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I1P6 7 I1P6 8
OK 01 OK 03
OK 04 OK 06
OK 07
TeopeTnueckoe 3aHiITHE 4
[IpakTuueckoe 3aHsTHE 4
Ilepedyens BOIPOCOB:
1. Bunpel ciiy4aiiHbIX BEJTUYMH.
2. OrmpeneneHue TUCKPETHOMN CIIy4ailHOM BEJIMYUHBI.
3. 3aKoH pacnpesesieHUs TUCKPETHOW CIy4yallHON BEJIMYHHBI.
Tema 4.4 Coneprxkanue y4eOHOro Marepuana
3anaun [lepBuunas o00pa0oTKa CTAaTUCTUYECKUX JAHHBIX. YUCIOBBIE  XapaKTEPUCTUKU JIP6.5 VIInl.1 | YcTHbIii onpoc
MaTeMaTHUEeCKOM (cpennee apudmeTnyeckoe, MeanaHa, pa3max, qucrepcusi). Pabora ¢ Tabnumamu, VIInl.2 VIIa2.4 | IluceMeHHbIH
CTaTUCTHUKH. rpadukamu, TuarpamMmamMu VIIn3.1 oTpoc
YKnl.5 YPal.1
YPnl.6 I1P6 1
I1P6 7 I1P6 8
OK 01 OK 03
OK 04 OK 06
OK 07
TeopeTnyeckoe 3aHsITHE 1
[IpakTuueckoe 3aHsTHE 4
IIepedyens BOIPOCOB:
1. TlepBuuHas 0OpabOTKa CTATUCTUYECKUX JAHHBIX.
2. YucnoBble XapaKTEpUCTHKU (CpeaHee apupMeTHIecKoe, MeJuaHa, pamax,
TUCTIepCHs).
3. Pabota c Tabnunamu, rpadukamu, 1uarpaMMaMu
Tema 4.5 Coneprkanue yueOHOro MaTepuaa
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€€ CBOMCTBA.
ITpeoOpa3oBanue

n- OM CTENEHHU

BBIPAXKEHUI C KOPHIMH

cBoiicTBa u rpaduku. CBoiCTBa KOPHS n- O
UPPALMOHAIBHBIX BBIPAKCHUM.

crenenu. [IpeobpazoBanue

VIIn2.4 YKnl.5
YPnal.1 YPnl.6
I[1P6 1 TIIP6 2
ITP6 3 TIPG 5
OK 02

OK 03 OK 05

DJIEMEHTBI TEOPUU Bunbl coObITHH, BEPOATHOCTh COOBITHI. CIIOKEHUE B YMHOKCHHE BEPOSITHOCTEH. JIP4.1 JIP6.4 YeTHbIl onpoc
BEPOATHOCTEN U JuckperHas cinydaiiHasi BEJIMUKMHA, 3aKOH €€ paciipeesieHus. 3aaaun JIP6.5 JIP8.1 [TuceMenHbIN
MaTeEMaTUUECKOH MaTeMaTUYECKON CTATUCTUKHU. VIInl.1 ompoc
CTaTUCTUKU VIIal.2 VIIg2.4
YKnl.5 YPal.1
YPnl.6 I1P6 1
I1P6 7
I1P6 8
OK 01 OK 03
OK 04 OK 06
OK 07
[MpakTrveckoe 3aHsATHE 4
Ilepedyenn BOIPOCOB:
1. Buasl coObITHI, BEPOATHOCTH COOBITHIA.
2. CnoxeHue 1 yMHOKEHHE BEPOATHOCTEH.
3. JluckpeTHas ciy4aiiHas BETWYMHA, 3aKOH €€ pacrlpe/ieICHusI.
4. 3ajpauM MaTeMaTHYECKON CTATHUCTUKH.
Paspean S. Crenenu u kopHu. CreneHHas, noka3arejbHas U Jorapupmuyeckasi 34
(pyHKumMu.
Tema 5.1 Coneprkanue y4eOHOro MaTepuana
Crenennas pyHKIUS, IToHsATHE KOpHS -0 CTENEHU U3 ACHCTBUTEIBHOIO Yncia. DyHKIUU y = "X Bx JIP6.5 VIInl.2 YcrHbIl onpoc

I[IuceMeHHbBIH
Ompoc
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TeopeTnyeckoe 3aHiATHE 2
[IpakTrueckoe 3aHsITHE 4
[Iepedyens BOIIpoCOB:
1. IloHsiTME KOPHS N-OU CTENEHHU U3 IEUCTBUTEIIBHOIO YUCIA.
2. @yHKIEHE y = "VX UX CBOHCTBA 1 rpaduKy.
3. CBoiicTBa KOpHS N- OMCTENEHHU.
[Ipeobpa3oBaHye nppalMOHAIBLHBIX BIPAKEHUH.
Tema 5.2 Cogepxanue yueOHOTo MaTepuana
CBoiicTBa CTENEHU C IToHsATHE CTENEHU C pallMOHATIBHBIM nokazaresnem. CreneHnHble QyHKINU, HX JIP6.5 VIInl.l | YcTHbIii onpoc
palMOHAIBHBIM U CBOICTBA U TpaduKH VIIal.2 YIIa2.4 | [TuceMeHHBIM
NEWCTBUTEILHBIM VIIn3.1 ompoc
ITOKa3aTeJSIMU YKnl.5 VPal.1
YPnl.6 ITP6 1
I1P6 2 I1P6 3
I1P6 5
OK 02
OK 03 OK 05
TeopeTnyeckoe 3aHsiaTHE 2
[TpakTHueckoe 3aHsATHE 2
IIepedyens BOIPOCOB:
1. TloHsATHE CTENIEHU C pallMOHAIBHBIM ITOKA3aTEIEM.
CrenenHble QyHKIIUU, UX CBOMCTBA U rpadUKu
Tema 5.3 Coneprxanue yueOHOro MaTepuaa
Pemenue PaBHOCWIIBHOCTB HpPALIMOHAIIBHBIX YPAaBHEHUN. METOBI UX pELICHUS JIP4.1 JIP6.4 YcTHBIN onpoc
HppalMOHAIBHBIX JIP6.5 JIP8.1 IInceMeHHBIM
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YpaBHEHUM VIIal.1 OI1pocC
YIInl.2 VIIn2.4
YKnl.5 VPal.l1
YPnl.6 I1PO 1
I1P6 3
I1P6
OK 02
OK 03 OK 05
Teopernueckoe 3aHATHE 2
[TpakTHueckoe 3aHsATHE 2
[Iepeyens BOonpocoB:
1. PaBHOCHIBHOCTb MPPALMOHAIBHBIX YPABHEHUM.
Mertoap! peneHrs UppalroHaAIbHBIX YPAaBHEHUHN
Tema 5.4 Coneprxanue yueOHOro MaTepuaia
ITokaszarenpHas CreneHb ¢ NPOU3BOJIBHBIM JIEHCTBUTENBHBIM MOKa3aTeneM. OnpeneneHue JIP4.1 JIP6.4 YcrHbIN onpoc
(GyHKIHS, ee CBOICTBa. | MOKa3aTebHON (PYHKIMM U €€ CBOWCTBA. 3HAKOMCTBO C IPUMEHEHHEM JIP6.5 JIPS.1 IInceMeHHBIM
ITokaszaTenbHbIC nokasareabHON QpyHKIMK. Perenue noka3zaTeabHbIX YPaBHEHUH METOA0OM VIInl.1 OIIpoC
YpaBHEHUS U YPaBHUBAHMS MIOKA3aTeIEH, METOJIOM BBEJICHHsI HOBOW ITEPEMEHHOM, VIIal.2 VIIn2.4
HEPaBEHCTBA (byHKLIMOHATBHO-TpauUecKuM MeTOA0M. PellieHne nokasarenbHbIX HEPaBeHCTB YKnl.5 VPal.l1
YPnl.6 T1PO 1
I1P6 2 I1P6 3
OK 02
OK 03 OK 05
TeopeTnyeckoe 3aHiaTHE 2
[IpakTrueckoe 3aHsaTHE 4
IlepedyeHs BOIPOCOB:
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CreneHb ¢ NPOU3BOJIBHBIM JIEHCTBUTENIBHBIM I10KA3aTEIEM.

OrnpezeneHne nmoka3aTeabHON (PYHKIIMN U €€ CBOMCTBA.

3HAKOMCTBO C MPUMEHEHHEM MOKa3aTeIbHON (QYHKINH.

Pemenuie nmokaszareiabHbIX YpaBHEHHI METOJIOM YpaBHUBAHUS MOKa3aTeleH,
METOJIOM BBE/ICHUS HOBOW IIEPEMEHHOM, PYHKIIMOHAIbHO-TpaduIECKUM
METOJIOM.

Pemenue nokasarenpbHbIX HEPABEHCTB

AW N —

Tema 5.5

Cogepxanue yueOHOro MaTepuala

Jlorapudm yucna. Jlorapudm yucna. Cpoiicta norapudmos. Onepaiius orapudpMupoBaHus JIP6.5 VIInl.1 | YcTHbIii onpoc
CoiicTBa JiorapumMoB YIIal.2 YIIn2.4 | [TuceMeHHBIH
VIIn3.1 ompoc
YKnl.5 VPal.1
YPnl.6 ITP6 1
I1P6 2
OK 02
OK 03 OK 05
TeopeTnueckoe 3aHsITHE 2
[pakTHYeCcKOE 3aHSITHE 2
IlepedyeHn BOIPOCOB:
1. Jlorapugm uucna.
2. CsoiicTBa J0rapudmMoB.
Onepanus gorapu@mMupoBaHus
Tema 5.6 Coneprxanue yueOHOro MaTepuaa
Jlorapudmuueckas Jlorapudmuueckast pyHKIUsS 1 ee cBoiicTBa. [loHsATHE TOrapupMUUECKOro JIP4.1 JIP6.4 YerHbll onpoc
dbyHKIMS, ee cBOMCTBa. | ypaBHeHUs. Oniepaliusi TOTCHIIMPOBaHMs. TP OCHOBHBIX METO/1a PEIICHHS JIP6.5 JIPS.1 [TruceMeHHbBI
Jlorapudpmuueckue Jorapu(pMHUECKUX YpaBHEHUH: (YHKIIMOHAIBHO - rpadMueCcKuii, METO YIInl.1 OIIpoC
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YpaBHEHUS, NOTEHIIMPOBAHNS, METO]I BBEICHUS HOBOM nepeMeHHOH. Jlorapudmuueckue VIIal.2 VIIn2.4
HEpPaBEHCTBA HEpaBEHCTBA VKnl.5 YPal.1
YPnl.6 I1P6 2
I1P6 3
I1P6 5
OK 02
OK 03 OK 05
TeopeTnueckoe 3aHsITHE 2
[TpakTHYECKOE 3aHSITHE 2
ITepeuens BONpoCOB:
1. Jlorapudmuueckas GyHKIHUS U €€ CBOHCTBA.
2. Tlonstue norapudMuyeckoro ypaBHeHusl.
3. Omnepanus NOTEHIIUPOBAHUSI.
4. Tpu OCHOBHBIX METOJA PELICHUS JOrapUPMHUUECKUX YpaBHEHUI:
(YHKIIMOHAIBHO - TpadUUECKH, METOJT TOTEHLIMPOBAHUS, METO/] BBEICHHUS
HOBOH IIEPEMEHHOM.
Jlorapudmuueckue HepaBEeHCTBA
Tema 5.7 Ilpogheccuonanvno- opuenmuposannoe cooepicanue ( cooepricanue
RPUKTAOHO20 MOOYA)
Jlorapudmsl B [Tpumenenne  norapupma. Jlorapupmuueckas chnupaidb B npupone. Ee JIP4.1 JIP6.4 YcrHbIN onpoc
MIPUPOJIE U TEXHUKE MaTeMaTH4YeCKHe CBOMCTBA JIP6.5 JIPS.1 IInceMeHHBIM
VInal.1 Ompoc

YIInl.2 VIIn2.4
YKnl.5 VPal.l1
YPnal.6 T1PG 2
I1P6 5 I1P6 14
OK 02

OK 03 OK 05
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[TpakTrueckoe 3aHsATHE 2
IIepeuens BOIpOCOB:
1. Tlpumenenue norapudpma.
Jlorapugmuueckasi ciupaib B IPUPOJIE.
Tema 5.8 Coneprkanue yaeOHOro MaTepuana
Pemenue 3anau. CrernenHasi, mokazarenbHas U JJorapupmudeckas pyHkuuu. Penienne ypaBHeHUH JIP6.5 YIInl.1 YcTHBII onpoc
CreneHHas, VIIn2.3 YKnl.5 | IlnceMeHHBIN
MoKa3zaTesbHas 1 YPnl.1 YPunl.6 | ompoc
sorapudmudeckas I[TP6 2 IIP6 3
byHKIIUU I1P6 5
OK 02
OK 03 OK 05
[TpakTHYeCcKOE 3aHSITHE 4
IlepedyeHn BOIPOCOB:
1. CrenenHas QyHKIUS.
2. TlokazatenbHast QyHKITHSL.
3. Jlorapudpmuyeckas QyHKIHS.
Pemienne ypaBHeHnui
Pazneu 6. IIponsBonHasi u nepBoodpa3Has GyHKIUH 36
Tema 6.1 Coneprxanue yueOHOro MaTepuaa
[Tonsarue npousBoauoil. | [loHsaTHs npenena nocienoBaTeNbHOCTH U npenena ¢pyHkuuu. [puparienue JIP4.1 JIP6.4 YcrHbIl onpoc
@opMyIibl 1 IpaBUIIa aprymenra. [Ipupamenue pyHkuu. 3agauu, NpUBOAAIIUE K TOHIATHIO JIP6.5 JIP8.1 [IncemenHsIi
muddepeHpoBanus. | Npou3BoHON. OrpeesneHue NPou3BOAHON. AJITOPUTM OTBICKAHUS IIPOU3BOIHOM. VIInl.1 OIpocC
®opmynsl quddepenunponanus. [Ipasuna quddepeHurpoBaHus VIInl.2 VIIn2.4
YKnl.5 VPal.l
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YPnl.6 ITP6 1
I1P6 4
OK 01 OK 04
OK 06 OK 07
TeopeTnueckoe 3aHiATHE 2
[TpakTHYECKOE 3aHSITHE 2
ITepeuens BOnpoCoOB:
1. TlonsTus mpeaena mociuea0BaTeILHOCTH U Tipeaesa (GpyHKIUH.
2. llpupaieHue aprymeHra.
3. Ilpupamenue GpyHKIHM.
4. 3anayu, NpUBOSIIME K MOHITHIO MPOU3BOIHOM.
5. Omnpenenenue Npou3BOAHOM.
6. AJITOPUTM OTBICKAHMS TPOU3BOIHOM.
7. ®opmyibl nuddepeHupoBaHus.
8. TlpaBmia nuddepeHuupoBaHms
Tema 6.2 Coneprkanue y4eOHOro MaTepuana
I'eomerpuuecknii u ['eomeTpryeckuii CMbICI IPOU3BOIHON PYHKIIMHU - YTIIOBOM KO3 DULIMEHT JIP4.1 JIP6.4 YeTHbli onpoc
¢u3nyeckuif cMbICI KacaTeJIbHOHN K TpaduKy GyHKIUHU B TOUKE. Y paBHEHHE KacaTeIbHOM K rpaduky JIP6.5 JIPS.1 ITnceMeHHBIH
IIPOU3BOHOM GyHKIIMU. ATTOPUTM COCTABJIEHUSI ypaBHEHUS KacaTelIbHOH K TpaduKy QyHKIUU VIIal.1 onpoc
y=f(x) VIIal.2 VIIg2.4
YKnl.5 VPal.1
YPnl.6 ITP6 1
I1P6 4
OK 01 OK 04
OK 06 OK 07
TeopeTnyeckoe 3aHiaTHE 2
[TpakTrueckoe 3aHsATHE 2
IlepedyeHs BOIPOCOB:
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1. T'eomerpuueckuii CMbICT IPOU3BOJHON (PYHKIIUH - YIIIOBOK K03 dunmeHt

KacaTeJIbHON K rpaduKy (QYHKIHMH B TOUKE.
2. VYpaBHeHHE KacaTeJIbHOU K rpaduKy (yHKIIHH.
3. ANropuT™M COCTaBJICHUS YpaBHEHUS KacaTeIbHOH K rpaduky GyHKINU

y=f(x)

Tema 6.3 Cogepxanue yueOHOro MaTepuasa
MOHOTOHHOCTH Boszpacranue u yOsiBanue (pyHKIIUH, COOTBETCTBHE BO3PACTAHUS U YObIBAaHUS JIP6.5 V1Inl.2 YeTHBIM OonIpoC
¢bynkuuu. Toukn (GyHKIMM 3HaKy IPOU3BOAHOM. 3a1auu HA MAKCUMYM U MUHUMYM. AJITOPUTM VIIn2.4 YKnl.5 | [IuceMeHHbIH
JKCTpEeMyMa uccienoBaHus PYHKIUU U IOCTPOCHUS ee rpaduKa ¢ MOMOIIBIO0 MPOU3BOIHOMN YPnal.1 YPnl.6 | ompoc
I1P6 11IP6 4
OK 01 OK 04
OK 06 OK 07
TeopeTnueckoe 3aHiaTHE 4
[TpakTHueckoe 3aHsATHE 4
[Iepeyens BOonpocoB:
1. Bospacranue n yobIBaHuE (PYHKIIUHN, COOTBETCTBUE BO3pACTAHUS U
yObIBaHUS (QYHKIMH 3HAKY POU3BOIHOM.
2. 3agauu Ha MAKCUMYM U MUHUMYM.
3. Anroputm uccienoBaHus QyHKIIMH U IOCTPOEHUS ee TpaduKa ¢ TOMOIIbIO
MIPOU3BOJHOMN
Tema 6.4 Coneprkanue y4eOHOro MaTepuana
UccnenoBanue Uccnenoanue pyHKIINKA HA MOHOTOHHOCTh U IOCTPOEHUE TpaduKOB JIP6.5 VIInl.2 YeTHbli onpoc
(GYHKIUH ¥ TOCTPOCHHE VIIn2.4 YKnl.5 | IlnceMeHHEBIN
rpadukoB YPal.1 YPal.6 | ompoc
I1P6 1 I1P6 4
OK 01 OK 04
OK 06 OK 07
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®- Paboyas nporpamma yueOHOH AUCIUIUIMHBI

ITPOU3BOJHON B
MIPAKTUYECKUX 3a/1a4ax

YIInl.2 VIIn2.4
YKnl.5 VPal.l1
YPnl.6 T1PG 1

TeopeTnyeckoe 3aHATHE 2
[TpakTrueckoe 3aHATHE 2
[lepeueHs BOMPOCOB:
1. HccnenoBanue GyHKIIMU HA MOHOTOHHOCTh
2. Tloctpoenue rpagukoB
Tema 6.5 Coneprxkanue y4eOHOro Marepuana
HauGonpmibee u Haxoxaerre HanOObIIero 1 HAMMEHBIIET0 3HAYCHUH (PYHKIINN, TOCTPOSHUE JIP6.5 VIInl.1 | YcTHbIii onipoc
HauMEHbIIIee 3HaYeHUsT | TpaUKOB C UCTIOIH30BAHUEM allapaTa MaTeMaTU4YEeCKOr0 aHAINU3a YIIal.2 YIIn2.4 | [luceMeHHbIi
byHKIIUU VIIn3.1 oI1pocC
YKnl.5 YPal.1
YPnl.6 11P6 1
I1P6 4 IIPG 5
OK 01 OK 04
OK 06 OK 07
TeopeTnyeckoe 3aHiITHE 2
[TpakTHdeckoe 3aHsATHE 2
Ilepedyens BOIPOCOB:
1. HaxoxaeHue HauOOIIBIIETO U HAUMEHBIIIETO 3HAUCHUH (YHKITHIA
2. TlocTpoenue rpagMKoB C UCIONIB30BAHUEM allllapaTa MaTeEMaTUYECKOTo
aHanmsa
Tema 6.6 Ilpogheccuonanvno- opuenmuposannoe cooepicanue ( cooepricanue
NPUKIAAOHO20 MOOY)
Haxoxnenue Haumenbiee n Hanbosblee 3HaUeHUE (YHKIIMU JIP4.1 JIP6.4
ONTUMAIIBHOTO JIP6.5 JIPS.1
pe3yJibTaTta ¢ IOMOIIBIO VInal.1
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I1P6 4
OK 01 OK 04
OK 06 OK 07
[IpakTrueckoe 3aHsITHE 2
[Iepeuens BOonpoCcoB:
1. HaumeHnbiniee u Haubompliee 3HaYeHNE QPYHKIINH
Tema 6.7 Coneprxkanue y4eOHOro Matepuana
[TepBooOpazubas O3HaKOMJICHHE C TIOHITHEM WHTETpasia U iepBooOpa3Hoit st pyHkmmun y=f(x). JIP6.5 VIInl.1 | YcTHbIii onpoc
¢bynkuu. [IpaBuna Pemenue 3aa4 Ha CBA3b MEPBOOOPA3HOI U €€ MPOU3BOAHOM, BBIYHCICHUE VInl.2 YIIa2.4 | [lucbMeHHBI
HaXO0XACHUS nepBooOpasHoit i qanHor pyHkun. Tabmuna GpopMyst s HaX0XKACHUS VIIn3.1 OI1pocC
epBOOOPa3HBIX nepBooOpa3HbIX. M3ydeHnne npaBuil BEIYMCICHUS TEPBOOOPA3HOM YKnl.5 YPal.1
YPnl.6 11P6 1
I1P6 4
OK 01 OK 04
OK 06 OK 07
TeopeTnyeckoe 3aHIATHE 2
[MpakTryeckoe 3aHsATHE 2
IlepedyeHn BOIPOCOB:
1. O3HakoMIIEHHE C MOHATUEM MHTETpaja U NepBoOOpa3HO s QyHKIUU
y=f(x).
2. Pemenue 3a1a4 Ha CBSI3b IEPBOOOPA3HON U €€ MIPOU3BOIHOM, BHIYUCICHHUE
nepBOOOPa3HOM Ui JaHHOW (DYHKIIMH.
3. Tabnuua dopmys 11t HAXO0XKACHHUS TIEPBOOOPA3HBIX.
4. V3y4eHue npaBuJl BEIYUCIEHUS IEPBOOOPa3HOM
Tema 6.8
ITmomane 3agauu, IPUBOIAIINE K TOHATHIO ONIPEACICHHOTO NHTETPpalia - O BEIYUCICHUU JIP4.1 JIP6.4 YcTHbII onpoc
KPUBOJIMHEHHON IJIOLIA Y KPUBOIMHENHON Tpanenuu. [IonsaTue onpenenéHHoro MHTerpana. JIP6.5 JIPS.1 IInceMeHHBIH
Tpanenun. Popmyna ["eomeTpryeckuil 1 GU3NYECKHUI CMBICII ONpeiesIeHHOro uuTerpaia. @opmyna YInl.1 onpoc
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Herorona- Jleitbuuna

Hrrorona - Jletioaumna.
Pemenre 3a1a4 Ha MPUMEHEHHUE MHTETpaIa I BBIYMCICHUS (PU3HYCCKUX BETUIHH

VIInl.2 VIIn2.4
VKnl.5 YPnul.1

U momanei VYPnl.6 ITP6 1
I1P6 4
OK 01 OK 04
OK 06 OK 07
TeopeTnueckoe 3aHiITHE
[IpakTrueckoe 3aHsaTHE
ITepeuens BOpoCoOB:
1. 3anmauu, npUBOASIINE K MOHATHIO OMPEIEICHHOTO HHTETrpaia - O
BBIUMCJICHUH IIJIOIAAN KPUBOJIMHEWHOM TpaleLvH.
2. lloHATue onpenenéHHOro HHTErpaa.
3. T'eomerpuueckuil U pu3NUYECKUN CMBICIT ONPEICIIEHHOTO HHTErpaa.
4. ®opmyna HetoTona - JleitOHu1a.
5. Pemienue 3a1a4 Ha MPUMEHEHUE UHTETpasia JUIsl BBIYUCICHUS (PU3UUECKUX
BEJIMYMH U IUIONIA/IeN
Tema 6.9 Coneprxanue yueOHOro MaTepuaa
Pemenue 3anau. HccnenoBanue (GyHKIMHA ¢ TOMOLIBIO TPon3BoAHOM. Hanbomnbliee n HaumeHblee JIP4.1 JIP6.4 YerHbIN onpoc
[IpousBoaHas u 3HaueHus QyHKIUHU. Beruncnenue nepsooOpasHoil. [Ipumenenne nepBoodpazHoit JIP6.5 JIPS.1 [InceMeHHBIM
nepBooOpasHas VIInl.1 onpoc
byHKIMHA VIIal.2 VIIg2.4
YKnl.5 VPal.l1
YPnl.6 T1PO 1
I1P6 4 I1P6 14
OK 01 OK 04
OK 06 OK 07
[IpakTHueckoe 3aHsATHE
IIepeyeHs BOIIPOCOB:
Dopma A cTp. 37 u3 52




MHUHHCTEPCTBO HAyKH H BBICIIETO 00pa3oBanus Pd
VYIIbSSHOBCKMI rOCY1apCTBEHHbIH YHUBEPCUTET

®dopma

®- Paboyas nporpamma yueOHOH AUCIUIUIMHBI

1. HUccnenoBanue QpyHKIHI ¢ TOMOIIBIO IPOU3BOIHOM.
2. HawuOounplee 1 HaMMEHbIIIee 3HAYCHUS QYHKIIUH.

3. Breruucnenue nepBooOpa3HOM.

4. IlpumeHeHue nmepBooOpasHOM

Paszpnen 7. MHOrorpaHHUKH M TeJIa BPALLCHUs. 30
Tema 7.1 Coneprxkanue y4eOHOro Matepuana
[Ipu3zma, [Tpusma (HakJIOHHas1, IpsiMasi, IpaBuiIbHas) U e€ aemMeHThl. [lapannenenumnen. JIP6.5 VIInl.2 | YcrHbli onpoc
napajuienenunen, kydo, | CpolicTBa npsiMoyroibHoro napamienenunena. Ky6. [lupamuaa u e€ sneMeHThlI. VIIn2.4 YKnl.5 | IlnceMeHHBIN
UpamMuia 1 ux [TpaBunibHas nupamua YPnal.1 YPnl.6 | ompoc
ceueHus I1P6 1 TIP6 9
I1P6 10
OK 01 OK 02
OK 03 OK 05
OK 07
TeopeTnueckoe 3aHsiaTHE 4
[TpakTHueckoe 3aHsATHE 4
Ilepedyens BOIPOCOB:
1. Tlpusma (HaxkJIOHHAA, IpsAMasi, IPABUIIbHAS) U €€ SJIEMEHTHI.
2. Tlapannenenumnen.
3. CaoiicTBa NpAMOYTOJIBHOIO NAapAJUIEIEIUIENA.
4. Kyo0.
5. Ilupamupa u €€ F1EMEHTBHI.
6. IlpaBunbpHas nupammaa
Tema 7.2 Copneprxanue yueOHOro MaTepuaa
IIpaBunbHbIE ITnomans MOBEPXHOCTH  MHororpaHHukoB. [lIpocteiimme  KoMOMHAaUHU JIP6.5 VIInl.2 YCTHBIN onpoc
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(mapanenbHOe OCHOBAHHIO U MPOXO/AIIEEe Yepe3 BEpIINHY), CEUYSHUS IUINHAPA
(mapasuienbHO U
NEePIEHANKYIISIPHO OCH), CeUSHHsSIX Iapa. Pa3BépTka mumHapa 1 KOHyca

VIinl.2 YIIg2.4
VKnl.5 VPal.1
VPnl.6 11P6 1
I1P6 10 ITP6 12
OK 01 OK 02
OK 03 OK 05
OK 07

MHOI'OTPAHHUKH B MHOTOT'PaHHHUKOB. BeIUMCIIEHHE 3JIEMEHTOB MPOCTPAHCTBEHHBIX (uryp (péopa, VIIn2.4 YKnl.5 | [IuceMeHHbIH
KU3HU JMaroHainu, yrisl). [IpaBuiabHbIC MHOTOTPAHHUKH YPal.1 YPal.6 | ompoc
I1P6 1 ITP6 10
I1P6 11
OK 01 OK 02
OK 03 OK 05
OK 07
TeopeTnueckoe 3aHsITHE 2
[TpakTHYECKOE 3aHSITHE 2
ITepeuens BONpoCOB:
1. Tlnomans NOBEPXHOCTH MHOIOI'PAaHHUKOB.
[Tpocreiinme koMOMHAIIMY MHOTOIPAaHHHUKOB.
3. BrluncnieHue 31eMeHTOB IPOCTPAaHCTBEHHBIX (puryp (pédpa, nuaroHanid,
YIJIBI).
4. IlpaBunbHbIE MHOTOTPAaHHUKHU
Tema 7.3 Ilpogheccuonanvno- opuenmuposannoe cooepicanue ( cooepricanue
NPUKTAOHO20 MOOY)
Munmuuap, konye, map | Lununap, konyc, chepa u map. OCHOBHbIE CBOWCTBA MPSIMOTO KPYTOBOTO JIP4.2 JIP6.4 YerHbIN onpoc
U UX CEUYCHHUS LHWIMHJIpa, IPSIMOTO KpyroBoro konyca. M3o0pakenue Ten BpalleHus Ha JIP6.5 JIPS.1 [InceMeHHBIM
njiockoctH. [Ipencrasienue 06 yced€HHOM KoHyce. CeueHHs KoHyca VIInl.1 OIIpoC
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IIepedyens BOnpocoB:
1. OObeM mpsMOYTOJIBHOTO Napasuleenunena.
2. OObem kyo0a.

[IpakTuueckoe 3ansaTue 4
Ilepedenp BOIPOCOB:
1. Hwumuuap, koHYC, cdepa u map.
OcHOBHBIE CBOWCTBA MPSIMOTO KPYTOBOTO LIMJIMHAPA, IPSIMOTO KPYTrOBOI'O
KOHYca.
3. H3oOpakeHue Ten BpallleHHs! Ha INIOCKOCTH.
4. TlpencraBienue 00 yce4EHHOM KOHYCE.
5. CeueHus KoHyca (apaielIbHOe OCHOBaHMIO U IPOXOJIAIIIEe Yepes3
BEpILMHY), CEUECHUs HWIMHJIpa (apajuIeIbHO U NEPIIEHIUKYISIPHO OCH),
CeUeHMSIX I1apa.
6. Pa3Béprka uunmHApa U KOHyca
Tema 7.4 Copneprxanue yueOHOTo MaTepuana
OOBembl U TIIOMAAN O6mwem npsmoyroabHoro napamienenunena. Oovem kyoa. O6bemMbl IpsAMOi JIP4.1 JIP6.4 YcrHbIN onpoc
MMOBEPXHOCTEN Tell npu3Mbl U IwiHApa. O6beMbl TupaMuIsl 1 Konyca. O6beMm mapa JIP6.5 JIP8.1 [TuceMenHbII
VIIal.1 OIpoc
VIinl.2 YIIg2.4
YKnl.5 VPal.l1
YPnl.6 T1PO 1
I1P6 11
OK 01 OK 02
OK 03 OK 05
OK 07
TeopeTnueckoe 3aHITHE 4
[pakTHyeckoe 3aHsATHE 4
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®- Paboyas nporpamma yueOHOH AUCIUIUIMHBI

3. OObembl IpsIMON MPU3MBI U HUJIUHIPA.
4. OObeMbl TUPaMUbI U KOHYCA.
5. O6bem mapa

Tema 7.5

Ilpogpeccuonanvno- opuenmuposannoe cooeprcanue ( cooepircanue
RPUKTIAOHO20 MOOY]51)

[Tpumepsl cuMMeTpHii B

[TonsiTHie 0 CUMMETPHUH B IPOCTPAHCTBE (LIEHTPAIbHAs, OCEBasi, 3ePKAIbHAS).

JIP6.5 V1Inl.1

YeTHBIM onIpoC

npodeccun O0600611eHre IpeCTaBICHUH 0 TPABUIBHBIX MHOTOTPAaHHHUKAX (TETpa’ap, Kyo, VIIn2.3 YKnl.5 | [IuceMeHHbIH
OKTa’JIp, oIeKadap, ukocasip). [Ipumepsr cummeTpuii B mpodeccuun YPnl.1 YPnl.6 | ompoc
I[IP61 TIPO 11
I1P6 14
OK 01 OK 02
OK 03 OK 05
OK 07
IIpakTHueckoe 3aHsTHE
IlepedyeHn BOIIPOCOB:
1. TloHsTHE O cCUMMETpPUHU B IPOCTPAHCTBE (LIEHTpaJIbHAS, OCEBAsl, 3epKaIbHAas).
2. OO6o001eHue MpeCTaBIeHUH 0 MPaBUIBHBIX MHOTOI'PAaHHHUKAX (TeTpa’ap,
Ky0, OKTadIp, NOJEKadIP, UKOCAIP).
3. Tlpumepsl cummeTpuil B mpodeccun
Tema 7.6 Coneprkanue y4eOHOro MaTepuana
Pemenne 3anau. OO0beMbl U MJIOLIAAN TOBEPXHOCTH MHOTOTPAHHUKOB U TEJ BPAIICHUS JIP4.1 JIP6.4 YeTHbli onpoc
MHoOrorpanHukHu 1 tesa JIP6.5 JIPS.1 IInceMeHHBIH
BpAILICHUS VIInl.1 ompoc
VIIal.2 VIIn2.4
YKnl.5 YPal.l
YPnl.6 ITP6 1
I1P6 11 I1P614
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®- Paboyas nporpamma yueOHOH AUCIUIUIMHBI

OK 01 OK 02
OK 03 OK 05
OK 07

IIpakTHueckoe 3aHsaTHE
ITepeuens BOpoCOB:
1. OOBeMBI MHOTOTPaHHHUKOB.
2. Ilnomany moBEpXHOCTH MHOTOIPAaHHUKOB.
3. OObembl Ten BpalleHUs
4. Ilnoniany NOBEpXHOCTH TeJl BPALLEHUS

IIpome:xyTouHas
arrecranms
(Ix3ameHn)

IlepedeHb BOIIPOCOB K IK3aMEHY:

Ponp MareMaTuku B COBPEMEHHOM MUPE.

[Ipsimble ¥ IJIOCKOCTH B IPOCTPAHCTBE

Akcnomsl ctepeoMeTpun. CKpeInBarOIUECS IPSIMbIE

ITonsTne mapamiensHOCTH. [lapannenbHOCTs IPSIMON U IIITIOCKOCTH

[Tpu3Hak napauIeaIbHOCTH JBYX IUIOCKOCTEN

ITonsTHE IEpNEHAUKYIAPHOCTH. [IepIeHIUKYIApHOCT MPSMOM U TUIOCKOCTH
Teopema 0 3-x neprneHIUKYIIpax.

OO6parHas Teopema

[TepnieHAUKYISPHBIE IIIOCKOCTH.

[Tpu3Hak neprneHIuKYISIPHOCTH 2-X MJIO0CKOCTEN

OcHoBHbIE TEOpEMBI cTepeoMeTpuH. CIIENCTBUS U3 OCHOBHBIX TEOPEM
CTEepEOMETPUH

Yron Mexay npssMOi U IMJIOCKOCTBIO. YTOJI MEXY IIOCKOCTSMH.

[Tonstue pyHkMM.

OcHOBHBIE CBOHCTBA (DYHKIIHH.

OcHOBHBIE TPUTOHOMETPUYECKUE PYHKIIUU: Y=SIn X, y=COS X, y=tg X, y=ctg x. Ux
CBOMCTBA U Tpa(uKH.

OO6paTHble TPUTOHOMETPUYECKHE PYHKIIUN aPKCHUHYC, apKKOCUHYC

18
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o o ®dopma
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®- Paboyas nporpamma yueOHOH AUCIUIUIMHBI

OO6parHbie TpUTOHOMETPUYECKHE (PYHKIIUU APKTAHTCHC, APKKOTAHT€HC
[Ipocreiiniee TPUTOHOMETPUYECKOE YPABHEHHE COS X=a

[IpocrTeiitee TPUTOHOMETPUIECKOE YPAaBHEHHE SinX=a;

[Tpocreiiniee TPUTOHOMETPUYECKOE YPAaBHEHHUE tg X=a;

IIpocreiiiiee TPUTOHOMETPUYECKOE YPaBHEHHE Ctg X=a

Pemenne TpUroHOMETpUYECKUX YPAaBHEHUI BTOPOU CTENIEHU

Pemrenne oHOPOAHBIX TPUTOHOMETPUYECKUX YPABHEHUN IIEPBOM CTEICHU
Pemienne oqHOPOIHBIX TPUTOHOMETPUYECKUX YPABHEHUN BTOPOU CTEIICHH.
Pemenne TpuroHoMeTpUYECKUX ypaBHEHHUM cII0COOOM pa3yioKEeHUSI HA MHOXKUTEH.
HecranpapTHble criocoObl pelIeHnsl TPUTOHOMETPHUUECKUX YPAaBHEHHH.
CreneHsb ¢ 1eHCTBUTENIBHBIM I10KA3aTEIIEM.

IToxazarenbHbIe BBIPAKEHUS

[Tonsitre norapudma

OCHOBHOE JIOrapu(pMHUUECKOE TOKIECTBO

CsoiicTBa JlorapupmMoB

[TokazarenpHas, sorapupmudeckas GyHKIUU

CrenenHas pyHKIUS

[Tpocreiinmye nokaszaresbHbIE YPABHEHUS

IIpocreiimme nokasareibHbIE HEPABEHCTBA

Paznuunble ciocoObl pelieHns NoKa3aTeNIbHbIX YpaBHEHUI

[Tpocreiimue norapudmuueckre ypaBHEHUS.

[Tpocreiimue gorapupmMuueckue HepaBeHCTBa

Paznuynble ciocoOb! penieHus JorapupMuIecKux ypaBHeHUN
Paznuunblie criocoObl pereHust J0rapupMHUUECKUX HEPABEHCTB

[TonsiTHE TPOU3BOAHOM

PU3NYECKUNA CMBICIT IPOU3BOIHON

Tabmura mpou3BOIHBIX

ITpaBuiia BEIUNCIIEHMS IPOU3BOJHBIX

[TpousBoaHast cnoxHOU QYHKIIMN

Dopma A
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®- Paboyas nporpamma yueOHOH AUCIUIUIMHBI

[IpousBoaHas morapuMUIecKoi, creneHHOW QyHKITHI

[Tpon3BogHAasE TPUTOHOMETPUYECKOH, PYHKIIUU

Yr10Bo# K03 GUIIMEHT KacaTeabHOU

DU3NYECKUIA CMBICIT MPOU3BOIHOM

YpaBHEHUS KacaTeabHOU

[TpuMeHeHne NTPOU3BOAHOM Il HAXOXKIEHUS IPOMEKYTKOB BO3pacTaHUs U
yOBIBaHUS (QYHKITHH

[TprMeHeHne NPOU3BOAHOM I HAXOXKIEHHUs TOYeK MUHUMYMa U MaKCUMyMa
byHKIIUN

[TpuMeHeHNEe NPOU3BOAHOM K HAXOXKAECHUIO HANOOIBIIET0 U HAUMEHBILIETO
3Ha4YeHUH QyHKIUN

[TprMeHeHne NPOU3BOAHOM K MOCTPOCHUIO I'pauKOB

[TonsTHE MIEpBOOOPA3HOK

OO0uwmii Bua nepBooOpa3HbIX

[IpaBuna BeIUMCIIEHUS TIEPBOOOPA3HBIX

Tabnuia nepBooOpazHbIX

OmnpeneneHHblil UHTErpai

Heonpenenenuslii uHTErpa

Brrunciienue narerpana

['eomeTpuuecKuii cMbICT HHTErpaia

Brruucnenue miomaaeit puryp

[TpuMeHeHne MHTETrpaa K UCCIeIOBAHNIO QYHKIUH

[ToHsITHE O TEOMETPUUECKOM TEJIE

[Ipusma.

IInpamupa.

Tena Bpamenus. LHununap.

Tena Bpamenus. Konyc.

Tena Bpamenus. lap, chepa.

[Tnomaan moBepXHOCTH MHOTOTPAaHHUKOB

Dopma A
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[Tnomaayn moBEpXHOCTH TeJl BPALICHUS

OO0BeM MPSIMOYTOJIFHOTO MapalIeseuIieaa, Kyoa
O06beM npu3Mbl

O0beM MUpaMHIbL.

O06beM mwIMHIpAa.

77. O6bem KoHYyCa

O6bem mapa

Bcero:

223
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3.YcaoBus peanuzanuun Y /[

3.1 Tpebosanus k MamepuaibHO-MEXHULECKOM)Y 0OecneyeHuUo
Peanuzanus Y/ TpeOyer Hanwuus yaeOHOTO KaOMHETa MAaTEeMAaTHUKH.

[Tomemenue yuyeObHoro kabuHera yaoBiaeTBopsieT TpeboBanusi CaHUTaAPHO-3MUIEMUOIOTHIECKIX
npaswi 1 HopMmaTuBOB (CanlluH 2.4.2 No 178-02) u ocHameHO TUTIOBBIM 000pYIOBaHUEM, B TOM
yHclie CHeIUAIN3UPOBAHHONW yueOHOW MeOesbl0 M CpeAcTBaMH OOY4YEHHS, JOCTATOYHBIMHU IS
BBITIOJTHEHUS TPEOOBAaHUH K YPOBHIO TIOJTOTOBKU O0YUYaOIIUXCSL.

O6opynoBanue kabuHera:
- paboune mMecTa 10 KOJIUYECTBY 00yJaromuxcs;
- pabodee MECTO yUUTEIS;
- JIOCKa JUIsl 3alUCei;
- HarJIgJiHble 10COOus (KOMILJIEKThI y4eOHBIX TaOJuIl, I1JIaKaTOB U Jp.);
- BUJeoMaTepHal 1o pasjesiaM YpoKOB.

TexHuueckue cpeicTBa 00y4eHus:
— MYJIbTUMEIUNHBIN IIPOEKTOD;
— HOYTOYK;
— DKpaH

3.2. Yuebno-memoouueckoe u ungpopmayuonroe obecneuenue
[TepeueHb peKOMEHIYyEeMbIX YU€OHBIX U3AAHUMN:

OcHOBHbBIC HCTOYHHKH:
1. Mopakosuu, A. I MaremaTtuka: airedpa U Hadajga MaTeMaTHYECKOIO aHallM3a, T€OMETPUS.
Anrebpa u Hauana MmaTreMaTudeckoro aHanusa. 10-11 kmacebl: yueOHUK J11s 00111e00pa3oBaTeIbHbIX
opranusanuii (6a3oBsiii ypoBenb): B 2 u. Y. 1: / A. I'. Mopakosuy, II. B. Cemenos. - 8-e usn.,
nepepad. - MockBa: Muemo3una, 2019. - 448 c.
2. Mopaxosuu, A. I MaremaTtuka: anredpa U Hadajga MaTeMaTHYECKOIO aHallM3a, T€OMETpPHUS.
Anrebpa u Hauana MmaTreMaTudeckoro aHanusa. 10-11 kmacesl: yueOHUK 111 00111e00pa3oBaTeIbHbIX
opranusanuii (0a3oBbiif ypoBenb) : B 2 u. U. 2 : / A. I'. Mopakosuy, II. B. Cemenos. - 8-e u3n.,
nepepad. - MockBa: Muemo3uHsa, 2019. - 271 c.
JlonoJHUTeIbHbIE HCTOYHHKH:
l. Owmenbuenko, B. II. Matemaruka: yuebnuk / B. II. Omenbuenko. - Mocksa : [DOTAP-
Menua, 2020. - 304 c. - ISBN 978-5-9704-5369-8. - Tekcr : anekrponssiii // 9bC "KoHCynbTaHT
cryneHta" : [caiit]. - URL : https://www.studentlibrary.ru/book/ISBN9785970453698.html.

2. Jlykankun, A.I'. Martemartuka: anrebpa U Hadajga MaTeMaTHMYECKOTO aHAIN3a; T€OMETPHUS :
yuebHuk / A. I'. Jlykankun ; Jlykankun A.I'. - MockBa : [DOTAP-Menua, 2021. - 560 c. - URL:
https://www.studentlibrary.ru/book/ISBN9785970462041.html . - Pexum goctyma: ObC

"KoHcynbTaHT cryznenTa"; no nognucke. - ISBN ISBN 978-5-9704-6204-1.

Iepunoauyeckue U31aHuA:

1. XKypnan Cubupckoro d¢enepanbHoro yHupepcureta. Cepus: Marematuka U QHU3UKa
[DnexTpoHHbIH pecypc] / Cubupckuit GpenepanbHblil yauBepcuteT. - KpacHosipck, 2024 - OTKpbITHII
noctyn ELIBRARY. - ISSN 1997-1397. - URL: https://elibrary.ru/contents.asp?id=36922037.

2. JlanbHEBOCTOUHBIN MaTeMaTHuecKuil >xkypHan [DnexTpoHHbli pecypc] / PAH MHuctutyr
npukiagHo MmateMatuku JlanbHeBocTouHoro otaenenuss PAH. - Bnaauoctok, 2024 - OTKpbITHII
noctyrt ELIBRARY. - ISSN 1608-845X. — Pexxum nmoctyma://elibrary.ru/contents.asp?titleid=2773.
3. IpuxiagHas JOuCKpeTHass MaTeMaTuka [DJeKTpoHHbIM pecypc] / HauunonambHbIN
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uccieoBaTeabCKuii TOMCKUI rocy1apCTBEHHBIN YHUBEPCUTET. - ToMck, 2024 - OTKpBITBIN JOCTYII
ELIBRARY. - ISSN 2071-0410. - URL: https://elibrary.ru/contents.asp?1d=37279950.

YyeoHo-MeToAUYECKHE:

lapadyraunosa I'. C.

MeTtoauueckre peKOMEeHIalluu 10 AUCUUIUIMHE «MarteMaTHKa» Uil CTYJIEHTOB I10 CIIeHHUaIbHOCTAM
31.02.06 Cromatonorus npodunakrudeckas 34.02.01 Cecrpunckoe aeno 31.02.02 Akymepckoe
neno 31.02.01 Jleue6noe aeno / I'. C. lllapadyraunoBa ; YibsH. TOC. YH-T, Me. KOJUISIK UM. A.
JI. TTonenoga. - 2024. —HeonyonukoBanubIii pecypce. - URL:
http://lib.ulsu.ru/MegaPro/Download/MObject/15763. - Pexum nocryma: ObC Ynl'VY. - Tekcr :
AJIEKTPOHHBIN.

Cornacopano:

—

AupexTop nayunod Gubnaorexy byvpxanosa MM, ‘éa ! 2024
d |_| LNTRACCTL TV WLty G TROmTNL Gl ] TRIm
I/IH(l)OpMaIII/IOHHI)Ie ClIpaBOYHLbIC CUCTEMBbI COBPEMECHHBIX ]/IH(])OpMaIII/IOHHO-

KOMMYHHKAIHOHHbIX TEXHOJIOTHii:
IIpogheccuonanvnvie 6a3vl OaHHbIX, UHDOPMAYUOHHO-CNPABOUHBIE CUCTIEMDbL

1. D1eKTPOHHO-0MOINOTEYHbIE CHCTEMbI:
1.1. LIudposoit oOpazoBarenbHbIil pecype [PRsmart : snexkrpoHHO-OnbIroTeyHas cuctema : caT
/ OO0 Kommnanus «Ait Ilu Ap Menuay. - Caparos, [2024]. — URL: http://www.iprbookshop.ru.
— Pexxum noctyma: aist 3apeructpup. nosib3oBaTenei. - TeKCT : 3eKTPOHHBIM.
1.2. OGpasosatensuas mathopma FOPAUT : 06pasoBaTelbHEI pecypc, IIeKTPOHHAS
6ubamorexa : caiit / 000 DnekrporHoe m3narenscrso «FOPAMT». — Mockaa, [2024]. - URL:
https://urait.ru . — Pesxxum mocTymna: Ans 3aperucTpup. moiab30BaTenei. - TeKCT : 2IeKTPOHHBIH.
1.3. ba3a manHbIXx «OnekTpoHHas Oubamoreka TexHuueckoro BY3a (OBC «KoncynbTant
CTYIEHTa») : dNIEKTPOHHO-OMOuoTeunas cucrema : caitr / OOO «Ilonutexpecypce». — Mocksa,
[2024]. — URL: https://www.studentlibrary.ru/cgi-bin/mb4x. — Pexum goctyma: s
3aperucTpup. Mojb30BareNneid. — TeKCT : ANeKTPOHHBIN.
1.4. KoHcynbTaHT Bpada. DIEKTPOHHAS MEAUITMHCKas OnbOmnoTeka : 6a3a gaHHbIX : cat / OO0
«BpIcmias mIkoia OpraHu3alyy ¥ yIpaBiIeHHs 3/IpaBooXpaHeHueM-KoMIIeKCHBIN MeTUITMHCKUI
KoHcanTuHT». — MockBa, [2024]. — URL: https://www.rosmedlib.ru. — Pexxum mocryma: s
3aperucTpup. Mojb30BareNneid. — TeKCT : AIeKTPOHHBIH.
1.5. bonpmias MenuIMHCKass OMOIMOTEKA | DJIEKTPOHHO-O0MOMMOTeYHas cuctema : cait / OO0
«bykamy. — Tomck, [2024]. — URL: https://www.books-up.ru/ru/library/ . — Pexxum nocrtyma: mst
3aperucTpup. Mojap3oBaTene. — TEeKCT : 3IEeKTPOHHBIH.
1.6. ObC Jlans : anekrpoHHO-OuOMMOTeuHas cucreMa : cailt / OOO DBbC «Jlanb». — CaHKT-
[TerepOypr, [2024]. — URL: https://e.lanbook.com. — Pexxum nmoctyma: st 3aperucTpup.
IIOJIb30BaTeNe. — TEKCT : AIEKTPOHHBIN.
1.7. OBC Znanium.com : 3JeKTpOHHO-OMOIMOTEeUHas cuctema : cat / OO0 «3HaHUyM». -
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Mocksa, [2024]. - URL: http://znanium.com . — Pexum pnoctyma : i 3aperUCTPHD.

MoJIb30BaTeNei. - TEeKCT : AMEKTPOHHBIN.

2. Koncyabrantlliioc [DnexTpoHHBIH pecypc]: crnpaBouyHast mpaBoBas cuctema. / OOO
«KoucynpranT [Imtoc» - Dnektpon. naH. - Mocksa : KoncynsrantlIintoc, [2024].

3. eLIBRARY.RU: nayunas snextponnas 6ubimnoreka : cat / OO0 «Hayunas DnekTpoHHas
bubnuotexa». — Mocksa, [2024]. — URL: http://elibrary.ru. — Pexxum mocTyma : ajis aBTOpHU3.
IIOJIb30BaTesel. — TEKCT : 3JIEKTPOHHBIN

4. DepepaabHasi rocyaapcrBeHHasi uHopMauuonHas cucremMa «HanuonajabHasi
3J1eKTPOHHAsA OMOIMoTeKa» : reKTpoHHast onbimmoTteka : caidit / ®I'BY PI'b. — Mockaa, [2024].
— URL: https://H36.pd. — Pexum noctyna : ans nmoiap3oBaTenei HaydHoU OnbnnoTexu. — Teker :
AJIEKTPOHHBIN.

5. Poccuiickoe obpa3zoBanue : henepanpublii noptan / yupenutenb GI'AY «OULTO». — URL:
http://www.edu.ru. — TekcT : 21eKTpOHHBIH.

6. JdaexkTpoHHasi oudauoTeunasi cucrema Yal'y : moayns «OnekrponHas oubnuorexka» ABUC
Mera-ITPO / OO0 «/lata Okcnpecc». — URL: http://lib.ulsu.ru/MegaPro/Web. — Pexxum nocrymna
: JUISI TIOJIb30BaTeneil HayqyHoi 6uOaroTeku. — TeKCT : AIeKTPOHHBII.

Mucenep seaymuii " [lypenxo HO.B. 2024

3.3 Cneyuanvusie ycnosus oas obyyarowuxcsa ¢ OB3
B cnydyae HeoOXxoaummocTH, OOydaroUIMMCS W3 YHUCIA JIMI C OIPAaHUYEHHBIMH BO3MOXKHOCTSMHU
37I0pOBBs (11O 3asBJIICHUIO O0YYAIOIIErocsl) MOTYT MpejiaratbCsi OJHH W3 CICAYIOIUX BapHAHTOB
BOCTIPUATHS UHPOPMALIUH C YUYETOM UX UHIUBUAYAIbHBIX ICUXOPH3NUECKUX OCOOCHHOCTEH:

— JUI JIMI] C HApYIICHUSMU 3pEHUs: B NeYaTHON (Gopme yBelaHueHHBIM IpU@PTOM; B (hopme
3JIEKTPOHHOI'0 IOKYMEHTa; B popme ayauodaiina (mepeBoj yaeOHbIX MaTepUanoB B ayanodopmar);
B TmedaTHOW (opMe Ha s3bIke bpaiiis; WHIUBUAyalbHBIE KOHCYJIBTAIlMH C TPUBJICYCHHUEM
TU(IIOCYPIOTIEPEBOAUNKA; MHIMBUAYaAIbHbIE 331aHUS M KOHCYJIbTAIUH.

— JUId JUI] ¢ HapyLIEHUsSIMHU ciyxa: B reyaTHod ¢opme; B (hopMe AJIEKTPOHHOIO JOKYMEHTA;
BUZECOMATEpHATBl €  CyOTHUTpamMH; HWHIMBUAyalbHbIE KOHCYJNBTAIlMM C  TPUBJICYCHHEM
CYpJIOTIepEBOUNKA; UHANBUYAIbHbIE 3aJJaHNUS U KOHCYJIbTALIUH.

— JIISL JTUI] ¢ HapYIICHUSIMU OMIOPHO-IBHTATEIHLHOTO aIapara: B e4aTHOU ¢Gopme; B Gpopme
3IIEKTPOHHOI'O IOKYMEHTa; B (hopMe ayanodaiina; MHIMBUIYaTbHbIE 33/1aHUS U KOHCYJIbTAIUH.

B ciygae He0OXOAMMOCTH MCIIOIB30BaHUS B y4€OHOM IPOIecCce YaCTHIHO/ UCKITFOUUTEITHEHO
JMCTAHIIMOHHBIX 00pa3oBaTeIbHBIX TEXHOIOTUH, opranuzamnus padots! [IIIC ¢ obyuaronmmucs c
OB3 u uHBanUAaMM NpeayCMaTPUBAETCS B AJIEKTPOHHON MH(OPMaLlMOHHO-00pa30BaTeNbHOM cpeie
C Y4E€TOM UX WHAMBUIYATbHBIX ICUXO()U3NYECKHX OCOOCHHOCTEN

4. CAMOCTOATEJIBHASA PABOTA OBYYAIOIIIUXCHA
HE TIPEAYCMOTPEHA

5. KOHTPOJIb U OIIEHKA PE3YJIbTATOB OCBOEHUA Y]
KoHTponb u oneHka pe3yiabTaToB OcBoeHUs Y]l oCyllecTBIsE€TCS NMPENoJaBaTeIeM B IIpoLEcce
IPOBE/IEHUS] YCTHOTO OIIPOCA U KOHTPOJIBbHBIX PadoOT.
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PesyabTarsl OcHoBHBIE OKA3aTeJIN OLIEeHKH ®opMbl, METOABI
(YycBOCHHBIC 3HAHMA, | pe3yJbTaTa KOHTPOJIA H OLICHKH
OCBOCHHbIC YMEHUA U pe3yabTaToB
KOMIIeTEHIMH) 00y4eHust
ITPG1) BIIaJICHUE METOJIAMHM J1I0KA3aTENbCTB, YceTHBIT onpoc

JIrOpUTMaMU PEUICHUs 3a/1a4; YMEHUE ITuceMeHHBIN OnpoC
(dbopMyIHpOBaTH ONpEEeIICHUS, AKCUOMBI U

TEOPEMBI, IPUMEHSTH UX, IPOBOJUTH ITpomexyTouHas
JI0OKa3aTeJIbHBIE PACCYKIEHUS B XO/1€ aTTecTalus: SK3aMeH
peleHus 3a1a4

I1P6 2) YMEHHUE OIEPUPOBATH IOHATUSAMHU: CTEIEHb | Y CTHBIN ONPOC
qucia, JorapuM 4nucia; yMeHue BoIoiHATh | [IuchMeHHslit onpoc
BbIUMCJIEHHE 3HAYEHUW U NpeoOpa3zoBaHUs
BBIp@)XEHUI co creneHsMu U sorapudmamy, | [Ipomexxyrounas
npeoOpa3oBaHusi  JIPOOHO-PAIMOHATBHBIX | aTTECTAIMS: SK3aMEH
BBIPKEHUMN

ITP6 3) YMEHUE OIIEpUPOBATH MOHATUSAMHU: | Y CTHBIN OIIPOC
palMOHAJIBHBIE, uppauroHanbpHele, | [TuceMeHHsIl onpoc
[IOKa3aTelbHbIE, CTEIIECHHBIE,
norapudmuueckue, TpuroHoMmerpuueckue | [Ipomexyrounas
YPaBHEHHUS U HEPABEHCTBA, UX CUCTEMBI aTTecTalys: dK3aMeH

I1P6 4) yYMEHHUE ONepupoBaTh NOHATUAMU: QPYHKIMS, | YCTHBIN onpoc

HenpepelBHAsE ~ (QyHKUMs, Tpou3BojaHas, | [IuceMeHHBIH onpoc
nepBooOpasHasi, OIpeeIeHHbI HHTErpa;
yMEHHue HAaxOJIUTh npousBoaHsele | [IpomexxyTounas
AIIEMEHTapHbBIX byHKLUH, HCIIOJIBb3YS | aTTECTAalMs: DK3aMeH
CIIPaBOYHBIC MaTepHaibl, MCCIECI0BaTh B
OpocTedMX  ciyyasx  (QyHKOUM  Ha
MOHOTOHHOCTb, HAaXOJUTh HauOOJbIINE U
HalMEHbIINE 3HaueHUs] (YHKUUH; CTPOUTH
rpauKd MHOTOWIEHOB C HCIOJIb30BAaHUEM
anmapara  MaTéMaTU4ecKOro  aHajlu3a;
IPUMEHSTh TPOU3BOJHYIO TPU pPEIICHUU
3aJa4 Ha JBMJ)KEHHUE; pellaTh IPaKTUKO-
OpUEHTUPOBAaHHBIE 337a41 Ha HAUOOJIbIINE U
HAauMEHBIINE 3HAYEHUS, Ha HaXO0XKJEHUE
IIyTH, CKOPOCTH U YCKOPEHUS;

I1P6 5) yMEHHue ONEepHUpPOBATH MOHATUSAMM: | Y CTHBIN ONPOC
pauvoHanbHass (yHKUMS, MoKa3aTenbHast | [IuceMeHHbIH onpoc
byHKIMS, CTEIEHHas byHKIMS,

JorapupmMuuecKas ¢bynkuus, | [Ipomexyrounas
TPUTOHOMETPUUYECKHE (DYHKIMH, OOpaTHbIE | aTTeCTalMs: SK3aMEH
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GyHKIMU; yMEHHE CTPOUTh  rpaduku
U3y4CHHBIX  (DYHKIUH, UCTIONIb30BATh
rpadukd TpU  HU3YYCHHH MPOIECCOB H
3aBUCHMOCTEH, NpU pEHICHHH 3agad |3
JOpYrux Yy4eOHbIX MPEIMETOB M 3a1ad U3
peanbHOW JKW3HH, BBIpaXath (GopMyiaaMu
3aBHCUMOCTH MEX1y BEJTMUYNHAMH;

IIP6 6)

YMEHHE PEIIaTh TEKCTOBBIE 3a/ladl Pa3HBIX
TUIIOB (B TOM YHCJI€ Ha IPOLEHTHI, JOJIU U
YacTH, Ha JBWXKEHHE, paboTy, CTOMMOCTb
TOBApOB U YCIYT, HAJIOTH, 331a4u U3 00JIacTu
yOpaBICHUS JIMYHBIMA U CEMEHHBIMU
(¢uHaHCaAMM);  COCTaBJIATH  BBIPAXKEHUS,
YPaBHEHHUs, HEPABEHCTBA U UX CUCTEMBI I10
YCIIOBHIO 3a]1a4H, MCCIIEI0BATh MOJYy4EHHOE
pelIeHre U OLCHMBATh IPaBAONOJ00HOCTD
pe3yJIbTaTOB;

YcrHblit onpoc
[TuceMenHBIN onpoc

IIpomexxyrounas
aTTecTalus: SK3aMeH

I1P6 7)

yYMEHHUE OIEepUPOBaTh MOHATHAMM: CpeJHEe
apu(MeTHYecKoe, MeJuaHa, HauboJbllee U
HalMEHblIIee 3HaYeHUs, pa3Max, TUCIepcHs,
CTaHJApTHOE  OTKJIIOHEHUE  YHUCJIOBOTO
Habopa; yYMEHHE U3BJIEKATb,
HHTEPIIPETUPOBATH uH(pOopMalLuIo,
OpeJCTaBiIeHHyl0 B Ta0numax,  Ha
auarpammax, —rpagukax, — OTpaXkarollyro
CBOICTBA peaJbHBIX MPOLIECCOB U SBICHUM;
[PEJCTaBIATh HHPOPMAIMIO C IOMOIIbIO
TabMUIl M JUarpaMmMm; — UCCIeloBaTh
CTaTUCTUYCCKUEC MOaHHBIC, B TOM YHCJIIE C
OpPUMEHEHHEM TIpapUuecKuX MeETOJ0B U
AIIEKTPOHHBIX CPEJICTB;

YcTHBI onpoc
[TnceMeHHBI Ompoc

IIpomexxyrounas
aTTecTalus: dK3aMeH

TIP6 8)

yMeHue OIIEpUpPOBaTh MOHSTUAMM:
CIIy4aliHBI OIBIT U CIIy4ailHOe COOBITHE,
BEPOSTHOCTH CIIYy4allHOTO COOBITHS; YMEHHE
BBIUHCIISATH BEPOSITHOCTh C UCIOJIBb30BaHUEM
rpadu4ecKux METO/IOB; IPUMEHSITh
GOpMyIBI  CIIOXKEHUS W YMHOXEHUS
BEPOSTHOCTEW, KOMOHMHATOpHBIE (AKTHI U
dbopMyIbl MpU pelIeHUuU 3aJad; OLEHUBATh
BEPOSATHOCTH peabHBIX COOBITHIA;
3HAKOMCTBO CO CIy4YallHbIMU BEJIMYHMHAMU;
YMEHHME NPUBOAUTH IPUMEPHI NPOSIBICHUS
3aKOHa OOJIBLIMX 4YHUCENl B MPUPOIHBIX U
OOIIECTBEHHBIX SIBJICHUSX;

YeTHBIN onpoc
[TruceMeHHBI onpoc

IIpomexxyTounast
aTTecTalus: YK3aMeH

I1P6 9)

yMEHHE OTEePUpPOBATh TMOHATHUAMH: TOYKA,
npsimasi, MJIOCKOCTH, MPOCTPAHCTBO,
JIBYTPaHHBIA  yrojl,  CKpelIMBaIOIIKecs

YceTHBII onpoc
[TnceMenHsI onpoc

®opma A
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psIMbIE, MapayIeIbHOCTh u
NEePIEHIUKYIISIPHOCTb MPSIMBIX "
IJIOCKOCTEM, Yrojl MEXAYy IpPsSMBIMHU, YroJl
MEXy MPSIMON U TUIOCKOCTBIO, YTOJI MEXIY
IUIOCKOCTSIMHU, PACcCTOSHUE OT TOYKH JIO
IUIOCKOCTH, PACCTOSIHHE MEXITY MPSIMBIMH,
paccTosiHuE MEXIY IUIOCKOCTSIMH; yYMEHUE
UCTIONB30BaTh ~ NpPU  PEHICHHH  331ad
A3Y4YCHHBIE (bakThI 5 TEOPEMBI
IUIAHUMETPHUH;, YMECHUE OIEHUBATh Pa3Mephbl
00BEKTOB OKPYKAIOIIET0 MUPA;

IIpomexxyrounas
aTTecTalus: YK3aMEH

TIP6 10)

YMEHHUE OIEepPHPOBATH MOHSATUSIMH:
MHOTOTPaHHHUK, CEYCHWE MHOTOTPaHHUKA,
KyO, mapajuienenumnes, npu3mMa, Mupamua,
¢burypa ¥ TOBEpXHOCTh BPAIICHHUS, [IIJTUH/IP,
KOHyc, 1map, cdepa, cedeHUs GUTYPbI
BpaIlleHUs, IIOCKOCTh, Kacaromascs chepsl,
WIMHPA, KOHYCA, IUIOMAAb MOBEPXHOCTH
MUPAMHJIBI, TPU3MBI, KOHYCa, IMIIMHIPA,
[UIOIAb chepsi, 00beEM KyOa,
PSIMOYTOJIBHOTO napaJuieNieumne/a,
MUPAMUJIBI, TPU3MBI, IMIIMHIpPA, KOHYCA,
mapa; yMeHue u300pakaTb MHOTOTPAHHUKH
U TOBEPXHOCTU BpAIICHUS, UX CEUYEHHUS OT
pYKH, C TTOMOIITBIO YEePTEIKHBIX
WHCTPYMEHTOB U DJIEKTPOHHBIX CPEJCTB;
YMEHHE pPACIO3HABaTh CUMMETPHUIO B
MPOCTPAHCTBE;,  yMEHHE  pacro3HaBaTh
MIPABIJILHBIE MHOTOT'PAHHUKH,

YcTHbI onpoc
[TnceMeHHbI ompoc

IIpomexxyrounas
aTTecTalus: YK3aMeH

TIP6 11)

yMEHUue OIepUpOBATH MOHATUSMHU:
IBIDKEHHE B MPOCTPAHCTBE, IOAOOHBIE
¢urypel B TPOCTPAHCTBE; HCIOIb30BATH
OTHOILICHHE IUIOIIAJEH IIOBEPXHOCTEN U
00BbeMOB TOJOOHBIX (GUTYyp HpPU pEIICHUH
3amad;

YeTHBIN onpoc
[TruceMeHHBII ompoc

IIpomexxyTounas
aTTecTalus: YK3aMeH

TIP6 12)

yMeHue BBIYUCIIATH F€OMETPUYECKHE
BEJIMYMHBI (JUIMHA, YroJ, IJIOMadb, 00beM,
IJI0IIAb MIOBEPXHOCTH), HCIIONb3Ys
U3Y4EHHbIE (OPMYJIIBI U METOIBI;

YeTHBIN onpoc
[TrceMeHHbIH ompoc

IIpomexxyTounast
aTTecTalys: YK3aMeH

TIP6 13)

yMEHHue OIIepupOBaTh MOHSTUSIMHU:
IpSIMOYTOJIbHAasE ~ CHUCTEMa  KOOpAMHAT,
KOOpJMHATBl TOYKH, BEKTOp, KOOPIUHATHI
BEKTOPA, CKASIPHOE IIPOU3BENEHUE, YIOJ
MEXIy BEKTOpaMH, CymMMa BEKTODPOB,
IIPOU3BENIEHNE BEKTOpA HA YUCIIO; HAXOIUTh
c TOMOUIBIO M3Y4YECHHBIX bopmyn

YeTHBII onpoc
[InceMeHHBIi onpoc

IIpomexxyTounas
aTTecTalus: IK3aMeH
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MHUHHCTEPCTBO HAyKH H BBICIIETO 00pa3oBaHus Pd

o o ®dopma
VY IbSHOBCKUIA TOCYIapCTBEHHBIH YHUBEPCUTET

®- Paboyas nporpamma yueOHOH AUCIUIUIMHBI

KOOpJMHATHI CEPEIMHBI OTPE3KA, PACCTOSTHUE
MEXy IBYMsI TOUKAaMU;

I1P6 14) yYMEHME BbIOMpaTh NOAXOISAIINNA U3yUYEeHHBIN | Y CTHBIN onpoc
METOJ| ISl pEelIeHHs 3aJadd, pacno3HaBaTh | [ImceMeHHBIN onpoc
MaTteMaThueckue GaxkTsl U Matemarndeckue | [Ipomexxyrounas
MOJIEJIN B TPUPOAHBIX M OOILIECTBEHHBIX | aTTECTALMs: SK3aMEH
ABJICHUSX, B UCKYCCTBE; YMEHHE NIPUBOJIUTH
IIPUMEpPbl  MAaTEMATHYECKUX  OTKPBITUHI
POCCUIICKO M MHUPOBOW MaTeMaTH4ECKOMN

HayKH.
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