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OBIIIASI XAPAKTEPUCTUKA PABOYEHN PO PAMMBI
OBIIEOBPA3OBATEJIBHOM JUCIHUIJIMHBI OYIIL.04 MATEMATHUKA

1.1 MecTo AUCHUIJIMHBI B CTPYKTYpe NMpo(eccHoHAIbHO 00pa30BaTeIbHOM NMPOTrPaMMbl

CIIO:

Oo6meobpa3oBarenpHast qucruruinaa OYI1 04 Maremartuka siBIsieTCs 0053aTelIbHON YacThiO
o0mieoOpa3oBaTeIbHOr0 IMKIa 00pa3oBaTenbHON mporpamMbl B coorBercTBHH ¢ PI'OC mo
cnenuanbHocTr 09.02.07 MHGOpMaIMOHHBIE CUCTEMBI U TPOTPAMMHUPOBAHUE.

1.2. lean u niiaHupyemble pe3yJabTaThl 0CBOCHUS TUCIHUIINHBI:

1.2.1. Heab AUCHUILIHHDBI

Conepxanue mnporpaMMmbl o6meoOpazoBarenpHoi auciuumabl OYI1.04 «Maremarrnkay»
HAIpaBJICHO HA JIOCTHKECHUE PE3YJBTATOB €€ M3yUeHHs B COOTBETCTBUU ¢ TpeboBanusimu OI'OC
COO c¢ yuerom npodeccuonanbHoi Hanpasiennocta @I'OC CIIO.

1.2.2. Ilnannpyemblie pe3yJbTaTbl OCBOCHUS 001Ie00pa30BaTeIbHON JAUCHUILIMHBI B
coorBercTBHH ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO

Ocoboe 3HaYeHNE AUCIUILTNHA UMeeT nipu popmupoBanuu u pazsutau OK



O01mme KOMIIEeTEHIINHT

IInanupyemMsble pe3yJbTaThl 00yYeHHs

O6mue!

JucuMILIHHAPHbIE?

OK 01 Bsi6upats criocoOsbr
[peLICHUS 3a1a4
podhecCHOHATBLHOM

e TeIbHOCTH
[PUMEHHUTETBHO

K pa3IMYHBIM KOHTEKCTaM

- TOTOBHOCTb K TPY/ly, OCO3HAHHUE IIEHHOCTH MacTePCTBA,
TPYIOJIO0HE;

- TOTOBHOCTh K aKTUBHOMN JESITEIIbHOCTH
TEXHOJIOTUYECKON H  COIMAalIbHON HAINPaBICHHOCTH,
CIIOCOOHOCTh ~ HMHHUIMMPOBATh,  IUIAHHUPOBATh U
CaMOCTOSITEIILHO BBIMOJIHATh TAKYIO JICATEIIEHOCTD;

- WHTEpeC K padinyHbIM chepaM IpodeccuoHaTbHOM
e TeILHOCTH,
Omnanenue VHHUBEPCATHHBIMU y4IeOHBIMH
[M03HABATEIEHBIMU JICHCTBUSMMU:

a) 0a30BbIC JJOTUYECKUE JICHCTBHUS:

- CAaMOCTOSITEIIEHO (DOPMYJIHPOBATh U aKTYaJIU3UPOBATH

pobeMy, pacCMaTpUBATh €€ BCECTOPOHHE;

- YCTaHaBIIMBaTh CYIIECTBEHHBIH MpPHU3HAK WU
OCHOBaHUSl N1 CpaBHEHHs, KiIaccH(UKAUU U
0000IICHHUS;

- ONPCACIIATE UCIIU ACATCIIBHOCTH, 3aaBaTb IMapaMETPhI
1 KPUTCPUU UX DOCTHIKCHUAA,
- BBIABJATH 3aKOHOMEPHOCTU W IPOTHUBOPECYHA B
[PACCMATPUBACMBIX SBJICHUAX,

-BJIAJICTh METOIAMHU JIOKA3aTEIbCTB, AITOPUTMAMU PEIICHHS
3agad; ymMmeHue GOpMyIHMpPOBAThH ONMPEACTICHUS, aKCHOMBI U
TCOPCMbI, MIPUMCHATH UX, IPOBOJUTH JOKA3aTCJIbHBIC
pPacCy>KICHHS B XOJI€ PEIICHUS 3a/1a4;

- YMETh OIEPUPOBATH MOHATHSIMHU: CTCIICHb YUCIIA, JIorapupm
YKCIIa; YMECHUE BBIIOJHATH BBIYMCIICHUE 3HAUCHHUI U
peoOpa30BaHus BBIPAKEHHIA CO CTEIICHSAMU | JIorapudmamu,
rpeoOpa3oBaHus IPOOHO-PALIMOHATIBHBIX BRIPAXKCHUH;

- YMETH OIIEPUPOBATH IIOHATUSIMHU: PAllHOHAJIBLHBIE,
MPpPalHOHAIbHBIC, ITIOKA3aTCIIbHBIC, CTCIICHHBIC,
lorapupMIIEcKue, TPUTOHOMETPUYECKHIE YPAaBHEHHS U
HEPaBEHCTBA, X CUCTEMBI;

- YMETh ONEPUPOBATH MOHATUSAMU: (YHKIIUS, HETIPEPhIBHAS
(byHKIHS, TPOU3BOIHAS, IEpBOOOpa3Hasi, ONpeaeIeHHBIN
MHTETPAN; yMETh HaXOIUTh MPOU3BOAHBIE TIEMEHTAPHBIX
(yHKIMI, UCIIOJIb3YS CIIPABOYHBIE MaTepUabl; UCCIIE0BATh
B [IPOCTEHIINX Cclydasix QYHKIIMM HA MOHOTOHHOCTb,
HAaXOUTh HANOOJIBIINE U HAMMEHbILINE 3HaYeHUsI (PYHKINI;
CTPOUTH TpaUKA MHOTOUWICHOB C UCTIOJIL30BAaHUEM arapaTa
MaTeMaTHYECKOTO aHalln3a; MPUMEHSTh MPOU3BOIHYIO MPH

[PCICHUU 3a/1a41 Ha JIBUKCHUC,; PCIIATh IIPAKTHUKO-

1 YKasblBaloTCA IMYHOCTHbIE U MeTanpeaMeTHble pesynbTaTbl 3 PrOC COO (B nocnegHei peaakumm ot 12.08.2022) B otrnaronbHoi popme, bopmmupyemble
06uieobpasoBaTenbHOM AUCLUNAUHON
2 AncumnanHapHble (NpeameTHbIE) pe3ynbTaTbl YKa3blBalOTCA B COOTBETCTBUM C UX MONHbIM nepedHem 8o ®TOC COO (B nocnenHel pegakumm ot 12.08.2022




BHOCHTH KOPPEKTUBHI B JACSITEIHHOCTH, OIICHHBATH
COOTBETCTBHE PE3yJIbTATOB IIEJISIM, OLIEHUBATh PHUCKU
[MOCJICICTBUM ACATCIBHOCTH;

- pa3BUBAaTh KPEaTUBHOE MBIIUICHUE TIPH PEHICHUH
PKU3HEHHBIX TIPOOIIEM

0) 0a30BBIC UCCIICIOBATEIIbCKUE ACHCTBUSA:

- BJIAJICTh HaBBIKAMH Y4e€OHO-HMCCIIEIOBATEIbCKONW U
[POCKTHON JESATETbHOCTH, HAaBBIKAMH pa3peIICHUS
pooiem;

BBIABJIATD IMPUYUHHO-CJIICACTBCHHBIC CBA3U H

aKTyaJ'II/I?;I/IpOBaTI) 3aﬂat1y, BBIABUT'AaTHb FI/IHOTC3y cC
PEIICHUS, HAXOAUTh apryMEHTHI IS JI0Ka3aTeIbCTBa
CBOUX YTBEPI)KICHHIi, 3a/1aBaTh MapaMeTPbl U KPUTEPHHU
PEILICHNS;

- AaHAJTM3UPOBATH MOJIYYCHHBIC B XOJI€ PEIICHHUS 3a/1a4u
pe3y,HI)TaTI)I, KpI/ITI/I‘IeCKI/I OIICHUBATH UX HOCTOBepHOCTB,
HpOFHOSI/IpOBaTI) N3MCHCHHUEC B HOBBIX YCJ'[OBI/IFIX;

—- YMeTI) HepeHOCI/ITI) 3HAHUS B HO3HaBaTCHI)Hy10 nu
HpaKTI/ILIGCKYIO O6J'IaCTI/I KHU3HEACATCIIbHOCTH,

- YMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX PEIMETHBIX|
oOJ1acTei;

- BBIJIBUTATh HOBBIC WJICH, MpeiaraTh OPUTHHAIbHBIC
[10JTXO/IbI M PEIICHHS,

11 CIIOCOOHOCTH MX MCIOJIL30BAHMS B MO3HABATEILHON U

COLIMAJIBHOM ITPAKTHUKE

OpUEHTHPOBAHHBIE 33/1a41 HA HAUOOJIBIINE U HAUMEHBIIINE
3HAYEHUS], HA HAXO0X/IEHUE IIyTH, CKOPOCTH U YCKOPEHMUS;

- YMETh OIEPUPOBATH MOHATHAMU: PALlMOHANbHAS (PYHKIUS,
rokasarenbHast QYHKINS, CTeNIeHHas QyHKIUs,
nmorapudmuueckas QyHKLIUs, TPUTOHOMETpUYECKHE (PYHKIINUH,
oOpaTHbIe GYHKIIMH; YMEHUE CTPOUTDH IpapUKi U3ydEHHBIX

(b yHKIIMI, UCII0JIB30BaTh IpadUKH MPU U3yYESHUH MPOIIECCOB
11 3aBUCHMOCTEMW, IPU PEILICHUH 3aa4d U3 JPYTUX Y4eOHbIX
[IPEIMETOB U 3a/1a4 U3 peaibHON KU3HU; BBIPAXKATh
(bopMysiaMu 3aBUCUMOCTH MEXAY BEIMUNHAMU;

- YMETb pelIaTh TEKCTOBBIE 33/1a4M Pa3HbIX TUIIOB (B TOM
Yriclie Ha MPOLICHTHI, TOJU U YacTH, Ha ABM)KEHUE, paboTy,
CTOUMOCTH TOBApPOB U yCIyT, HAJIOTH, 33]]a4d U3 00JIaCTH
YIIpaBIEHUS JIMYHBIMU U CEMEUHBIMH (PHHAHCAMU);
COCTaBJISITh BBIPAKEHUSI, yPABHEHU S, HEPABEHCTBA U UX
CUCTEMBI 110 YCIIOBUIO 33]1a4M, UCCIIE0BATh MTOJTYYEHHOE
[pellIeHre U OLIEHUBATh MPaBIONOA00HOCTh PE3YIbTATOB;

- YMETb ONIEPUPOBATh MOHATUSAMU: CpefHee apu(pMeTHIECKOE,
MearaHa, HauOosblllee 1 HaMMEHbIIee 3HaYeHUs, pa3Max,
criepcus, CTaHIapTHOE OTKIOHEHHE YHCIOBOr0 Habopa;
YMETh U3BJIEKaTh, HHTEPIPETUPOBATH HHGOPMAITHUIO,
[pe/ICTaBICHHYIO B TaONMUIIaX, HA AUarpaMMax, rpadukax,
OTpa’karoIlyl0 CBOMCTBA pEaJIbHBIX MTPOLIECCOB U SIBJICHUI;
[PEeCTaBIATh HH(OPMAIIMIO C TOMOIIBIO TAOIHULL U
TuarpamMm; McclieZIoBaTh CTATUCTUUECKUE JaHHbBIE, B TOM
YHCIIe C MPUMEHEHUEM rpapuuecKiX METOI0B U AIEKTPOHHBIX

CpeicTB;




- YMETh ONEPUPOBATH MOHSATUSIMU: CIIyYalHBIA OIBIT U
CiydaifHOE COOBITHE, BEPOSITHOCTD CIIy4aifHOTO COOBITHS;
VMEHHE BBIYHCIISITH BEPOSATHOCTH C UCIIOJIB30BAHUEM
rpadUuecKuX METOI0B; TPUMEHSITH (POPMYITBI CIIOKEHUS
YMHOXKEHUS BEPOSITHOCTEH, KOMOMHATOPHBIE (DaKTHI 1
(bOpMyIIBI IPU PEIICHUH 3a]1a9; OIICHUBATh BEPOSITHOCTH
peabHBIX COOBITHI; 3HAKOMCTBO CO CIIy4ailHBIMHU
BEJTMYMHAMU; YMEHHUE TTPUBOIUTH IIPUMEPHI TIPOSBICHHSI
3aKOHA OOJIBIIUX YHCEN B MPUPOIHBIX U OOIICCTBECHHBIX
SIBIICHUSIX

- YMETh ONIEPUPOBATH MOHATUSAMU: TOYKA, MPSMasi, TNIOCKOCTh,
[IPOCTPAHCTBO, IBYIPAHHBIN YTOJI, CKPEIIHBAOIIUECS
[psSIMbIC, TAPAILICITBHOCTD M EPIICHAUKYIIPHOCTD MPSIMBIX U
[IOCKOCTEH, Yol MYy MPSMBIMHU, YTOJI MEXY IPSIMOU U
[I0CKOCTBIO, YTOJ MEKY MIIOCKOCTSIMHU, PACCTOSIHUE OT
TOYKH JIO TIOCKOCTH, PACCTOSTHUE MEXKTY IPSMBIMH,
[pacCTOSTHUE MEXTY IJIOCKOCTSMU; YMEHHE HCIIOJIb30BATh TIPH
[PEIICHNH 33]1a9 U3YYCHHBIE (PaKThI U TEOPEMBI TUTAHUMETPHH;
YMEHHE OI[CHUBATh pa3Mephbl 00bEKTOB OKPYKAFOIIETO MUPA;
- YMETh ONEPUPOBATH MOHATUSIMU: MHOTOTPAHHHUK, CEYCHUE
MHOTOTpaHHHKA, Ky0, Mapaienenumes], Ipu3Ma, mupaMmua,
(burypa v mOBEpXHOCTh BpallleHUs, IIMIIUHID, KOHYC, 11ap,
cdepa, ceueHus GUrypsl BpalieHus, IIOCKOCTh, KacaroIascs
cepsl, MIIUHIPA, KOHYCA, MIIOMAAb TOBEPXHOCTH

[T PAMH/IBI, TPA3MBI, KOHYCA, [HIWHPA, TUTOIIATL CPephl,
00beM Ky0a, IPsIMOYTOJIBHOTO MapajuieNienuIie/ia, MTUPaMHuIb,
[TPU3MBI, IWIHH/PA, KOHYCA, Iapa; yMeHUEe H300paKaTh
MHOTOTPAaHHHUKH ¥ IIOBEPXHOCTH BPAIICHUS, UX CEYCHUS OT




[PYKH, C IOMOLIBIO YEPTEKHBIX UHCTPYMEHTOB U JJIEKTPOHHBIX
CPEICTB; YMEHHME PACIIO3HABATh CUMMETPUIO B IIPOCTPAHCTBE;
[YMEHUE PacIliO3HABATh IIPABUIIHBIC MHOTOI'PAHHUKU;

- YMETb OIIEPUPOBATh MOHATUSAMU: IBH)KECHUE B IIPOCTPAHCTBE,
10/100HBIE (PUTYPBI B IPOCTPAHCTBE; MCII0JIb30BATh
OTHOILIEHHE IUIOIIAeH NOBEpXHOCTEH U 00BEMOB OAOOHBIX
(buryp npu perieHuu 3auay;

- YMETb BBIYUCIIATH TEOMETPUUECKHE BEIUUNHBI (JIMHA, YTroJ,
[U1011ab, 00BEM, TUIONA/lb IOBEPXHOCTH ), UCTIONB3YS
M3ydeHHbIE (POPMYIIBI U METO/BI;

- YMETb OIIEPUPOBATH IMOHATHIMU: IIPSIMOYIOJIbHAsL CHCTEMA
KOOpJAUHAT, KOOPJAUHATHI TOUYKH, BEKTOP, KOOPAUHATHI
BEKTOPA, CKAJISIPHOE IPOU3BEIECHUE, YTOJI MEXKY BEKTOPAaMU,
CyMMa BEKTOPOB, ITPOU3BEICHNE BEKTOPA HA YNCJI0; HAXOUTh
C TIOMOUIbIO U3YYEHHBIX (POPMYJI KOOPIUHATHI CEpPeIUHbBI
OTPE3Ka, PACCTOSHUE MEXKY IBYMsI TOUKAMU;

- YMETb BBIOMPATH MOAXOAIINN U3yUEHHBIH METOJ IS
[pelIeHNs 3a/1a4M, paclio3HaBaTh MaTeMaTHueCKue (HaKkThl U
MaTeMaTHYeCKUEe MOJIENH B IPUPOIHBIX U OOIECTBEHHBIX
SIBJICHUSIX, B UCKYCCTBE; YMEHUE IPUBOJUTH IIPUMEPHI
MaTeMaTHYeCKUX OTKPBITUM POCCUICKON U MUPOBOU
MaTEeMaTUYECKON HaYyKH.

- YMETb OIIEPUPOBATh MOHATUAMU: ONIPEAEICHUE, AKCHOMa,
Teopema, CIeICTBUE, CBOMCTBO, IIPU3HAK, 10KA3aTEIbCTBO,
[paBHOCUJIbHBIE (DOPMYJIUPOBKHU; yMEHHE (HOPMYINPOBATh
00OpaTHOE ¥ MPOTUBOIIOJIOKHOE YTBEPK/IEHUE, IPUBOAUTD
[IpUMephl U KOHTPIIPUMEPHI, UCIIOJIb30BaTh METO/]T
MaTeMaTHYeCKOW NHIYKIIUN; IPOBOJINUTH JIOKA3aTeIIbHbIE




[pacCcyX/1€HUs [P PELICHUH 3a/]1a4, OLIEHUBATD JOTMUECKYIO
[IPAaBUJILHOCTb PACCYXKICHUM;

- YMETb OIIEPUPOBATh MOHATUSIMU: MHOXECTBO,
[T0JMHOKECTBO, ONEPALIMH HAJl MHOXKECTBAMU; YMEHUE
MCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN aIlrapaT AJis
OIMCAHUs PEAbHBIX MPOLECCOB U SIBJICHUI IIPU PELICHUN
3ajia4, B TOM YHUCJIE U3 JPYTUX y4eOHBIX MPEIMETOB;

- YMETh OIEPUPOBATH MOHATHIMHU: Tpad, CBA3HBIHN rpad,
epeBo, LUK, rpad Ha IUIOCKOCTH; YMEHHE 3a/1aBaTh U
OTHCHIBATH TPadbl pa3IMIHBIMU CIIOCOOAMU; MCIIOIB30BATh
rpadbl Ipy pEIICHUH 3a/1a4;

- YMETh CBOOOJTHO ONIEPUPOBATH MOHSATHUSIMU: COYETAHUE,
[epECTaHOBKA, YUCIIO COUETAHMIM, YUCIIO IEPECTAHOBOK;
ounoM HpioTOHA; yMEHHE IPUMEHATH KOMOUHATOPHBIE (haKThI
1 pacCyKIEHUS IS PEeLEHUS 3a1a4;

-YMETh OIEPUPOBATh MOHATUSAMU: HATYpaJIbHOE YUCIIO, LIEJI0e
UKCII0, OCTATOK MO MOAYJIIO, PallMOHAIIBHOE YHCIIO,

M ppallMOHATIEHOE YHMCII0, MHOYKECTBA HATYPaJIbHBIX, LEJbIX,
paliOHaIbHBIX, NEHCTBUTEIBHBIX YHCET; YMEHUE
MICTIOJIb30BATh MPU3HAKY JIETMMOCTH, HAUMEHBIIUH 0011
enuTeNnb 1 HauMeHblee ol1iee KpaTHoe, alroput™ EBkinia
[IpY PELICHNN 3a]a4; 3HAKOMCTBO C pa3JIU4YHbIMU
[TO3UILMOHHBIMH CUCTEMAaMH CUUCIICHHUS;

- YMETh CBOOOJTHO ONEPUPOBATh MOHATUAMU: CTEIIEHb C
[1eJIbIM TI0Ka3aTesieM, KOpEeHb HaTypallbHOM CTETEHH, CTETIEHb
C pallMOHAJIbHBIM ITOKa3aTeJieM, CTENEHb C JeHCTBUTEIbHBIM
(BemIeCTBEHHBIM) MOKa3aTeseM, JIorapudm dnciia, CHHYC,

KOCHMHYC U TAHI'CHC ITPOU3BOJIBHOI'O YK CJIA,




- YMETb OIIEPUPOBATh MOHATUSAMU: TOXKAECTBO,
TOKJIECTBEHHOE ITPe0Opa3oBaHne, ypaBHEHUE, HEPABEHCTBO,
CUCTEMA YPaBHEHUH U HEPABEHCTB, PABHOCUJIBHOCTh
YpaBHEHMI, HEPAaBEHCTB U CUCTEM, PALIUOHAJIbHBIE,
ppaloHalIbHbIE, 10KA3aTeIbHbIC, CTCIICHHBIE,
lorapu(pmMUUecKue, TPUrOHOMETPUYECKHE YPaBHEHHUS,
HEpaBEHCTBA U CUCTEMbl; YMEHHE pellaTh ypaBHEHHUS,
HEPABEHCTBA U CUCTEMBbI C IIOMOILBIO Pa3IUYHbIX IPUEMOB;
peliaTh ypaBHEHUs, HEPABEHCTBA U CUCTEMBI C TaPAMETPOM;
[IPUMEHSTh YPaBHEHHUS, HEPABEHCTBA, UX CUCTEMBI IS
[pellIeHNs] MaTEMaTUYECKUX 3aja4 U 3aad U3 pa3IMyHbIX
oOJacTeil HayKu U pealibHOM JKU3HH;

-yMeTb CBOOOJIHO ONEPUPOBATH NOHATUSAMMU: rpaduK
byHKIMHM, 0OpaTHas PYHKIIHS, KOMIIO3UIUS (QYHKITHH,
HelHas QyHKIUS, KBapaTu4Has GyHKLUSA, CTeIICHHAs
(YHKIUS C LIETBIM NTOKa3aTeleM, TPUTOHOMETPUUECKHE
(byHKIMHM, 00paTHBIE TPUTOHOMETPUYECKUE QYHKIINH,
[okasareibHas U Jorapudmuueckas QyHKIUU; yMEHNE
CTpOUTH TpapuKu (GYHKIHH, BHITOIHATH MpeoOpa3oBaHuUs
rpaduKoB QyHKIIHIA;

YMEHHUE MCIIONIb30BaTh rpauku GYyHKUMHN 1711 U3yUEeHUs
[TPOLIECCOB U 3aBUCUMOCTEN MPU PEIIEHUH 3a/1a4 U3 APYTUX
y4eOHBIX IPEMETOB U U3 PEANbHOM KU3HH; BHIPAXKAaTh
(bopMynaMu 3aBUCUMOCTH MEX]ly BETHUYUHAMU;

YMEHHE CBOOOTHO ONEPUPOBATH MOHATHSIMH: YETHOCTh
(byHKIINH, TEPUOJUYHOCTh (PYHKIIMH, OTPAHUYEHHOCTh
(yHKIIMN, MOHOTOHHOCTb (DYHKIIUH, SKCTpEMYM (DYHKIIUH,




HarOoJIbIIIee M HAMMEHbIIIee 3HaYeHUs (PYHKIIUU Ha
MIPOMEXYTKE; YMEHHUE MPOBOAUTH HCCIEI0BaHNE (QYHKIINH;
YMEHHUE MCIIOJIb30BaTh CBOMCTBA U rpaduku GyHKIUN IS
[pelLeHNs ypaBHEHU, HEPAaBEHCTB U 3a/1a4 ¢ apaMeTpaMu;
300pakaTh Ha KOOPJMHATHOM IJIOCKOCTH MHOXKECTBA
peLIeHU ypaBHEHUH, HEPABEHCTB U UX CUCTEM;

- YMETh CBOOOJIHO OIIEPUPOBATh MOHATHAMU:
[10CJIEI0BATEIbHOCTD, apu(METHIECKast IPOTPECCHS,
reoMeTpuyecKas nporpeccusi, 0eCKOHEYHO yObIBaroIast
reoOMETPHUECKas MPOTPECCHsI; YMEHHUE 33/1aBaTh
[10CJIEI0BATEIBHOCTH, B TOM YHCIIE C TOMOIIBIO
PEKYPPEHTHBIX (HOpMYIT;

- YMETh OIIEPUPOBAThH MOHATUSIMHU: HENPEPHIBHOCTD (DYHKIIUH,
ACUMIITOTHI rpaduKa QyHKLUY, IEpBas U BTOpas
[PON3BOIHAS (PYHKIIUH, TEOMETPHUECKUI U (PU3NIECKUI
CMBICJI IPOM3BOAHOM, IEPBOOOPa3HAas, ONIPEICICHHbII
MHTETpal, yMEHUE HAXOIUTh aCUMIITOTHI rpaduka QyHKINN;
YMEHHUE BBIYHCIISTH TPOU3BOIHBIE CYMMBI, TIPOU3BEICHUS,
YaCTHOT'O ¥ KOMITO3UIINU (PYHKIINH, HAXOAUTH YpaBHEHUE
KacaTeJIbHOM K TpaduKy QyHKIUY;

YMEHHUE MCIIOJIb30BaTh MPOU3BOIHYIO JUIS UCCIIET0BAHUS
(byHKUINH, U1 HAX0XKJICHHUS HAMTY4Ilero pereHus B
MIPUKJIAJHBIX, B TOM YHCJIE COLMATbHO-9KOHOMUYECKUX U
(bU3MUeCKUX 3a/1a4ax, Ui ONpeIeIeHUs] CKOPOCTH U
YCKOPEHUST; HAXOAUTh IJIOMIATH U 00BEMBI (PUTYP ¢ TTOMOIIIBIO
MHTETpaja; MPUBOAUTH IPUMEPBI MATEMaTHIECKOTO
MOJIETTMPOBAHUS C MOMOIIBIO U depeHIIaTbHBIX
YPABHEHU;




- YMETb OIIEPUPOBATH MOHATUAMU: KOMIUIEKCHOE YHCIIO,
COIPSKEHHBIE KOMIUIEKCHBIE YHCIIa, MOAYJIb U ApTyMEHT
KOMIIJIEKCHOTO YHCIIa, (popMa 3arrich KOMIUIEKCHBIX YHCEell
(reomeTpuyeckas, TPUTOHOMETPUYECKas U ajiredpanyeckas);
YMETb IIPOU3BOIUTH apU(pMeTHIecKue 1eHCTBUS ¢
KOMIIEKCHBIMHU YHCJIAMU; IPUBOUTH IPUMEPbI
MICTI0JIb30BAaHUST KOMIUIEKCHBIX YHCEIT;

- YMETb CBOOOJIHO OIIEPUPOBATh MOHATHSAMU: CPEIHEE
apudmerrnyeckoe, MeaHa, HauOOJIbIlIEEe U HAUMEHbLIEE
3HAYEHUS, pa3Max, TUCIEpCHUsl, CTAaHJapTHOE OTKJIOHEHUE JJIs
ONMCAHUS YUCIIOBBIX JAHHBIX; YMEHHUE UCCIIEI0BATh
CTAaTUCTHYECKUE JJAHHBIC, B TOM YHCIIE C IPUMEHEHUEM
rpadMuecKuX METOJIOB U 3JIEKTPOHHBIX CPEACTB; IpapuuecKu
MiCCIIeI0BaTh COBMECTHBIE HAOIIOIEHUS C TOMOILBIO
muarpaMM pacCceMBaHUs U JINHEHHOW PErpeECCHH;

- YMETbh HaXOJIUTh BEPOATHOCTU COOBITHI C MCIOJIB30BaHUEM
rpadryecKux METO/I0B; IPUMEHSTD JUIsl peIlIeHUs 3a1a4
(OpMyJIbI CIIOKEHUSI U YMHOXKEHUS BEPOSITHOCTEH, hopmyty
[10JIHOM BEpOSITHOCTH, popmyny bepHysuin, koMOMHATOpHbBIE
(bakThl U GOPMYJIBL; OLIEHUBATh BEPOSITHOCTU PEAbHBIX
COOBITHII; YMEHHE ONIepUPOBAThH MOHATHIMMU: CITydaifHast
BEJIMYMHA, PACIPEIEIICHUE BEPOSITHOCTEN, MaTEMAaTHIECKOE
0’KUJaHUE, TUCIIEPCUS U CTaHJAPTHOE OTKJIOHEHUE
CIlydaifHON BENIMYMHBI, QYHKIUHU pacipeaeseHus U
[JIOTHOCTH PAaBHOMEPHOI0, TOKA3aTEIbHOI'0 U HOPMAJILHOTO
pacrpezieNieHuii; yMEeHHEe UCIIOIb30BaTh CBOMCTBA N3YYEHHBIX
pacripe/ieIeHuil JUIsl pelleHus 3a1a4; 3HaKOMCTBO C
MOHATUSIMH: 3aKOH OOJIBIIINX YHCET, METO/IbI BBIOOPOUHBIX




MICCIIC/IOBAaHMIA; YMEHUE IPUBOJUTH TPUMEPHI MPOSBICHUS
3aKoHa OOJIBIIMX YKHCEN B IPUPOTHBIX U OOIIECTBEHHBIX
SIBIICHUSX

- YMETh CBOOOHO OIEPUPOBATh MOHATHAMU: TOUYKA, IpsAMas,
[UIOCKOCTB, IIPOCTPAHCTBO, OTPE30K, JIyY, IUIOCKUI YTOJI,
NIBYTPaHHBIN YTOJI, TPEXTPAaHHBII yroJ, IepeceKaromnecs,
MapauiebHbIC U CKPEIIMBAIOIINECS IPSMBIC,
MapajuIeIbHOCTh U MEPIEHANKYIISIPHOCTD MPSIMBIX U
[IOCKOCTEH, Yol MY MPSMBIMH, YTOJI MEXY IPSIMOU 1
[UIOCKOCTBIO, YTOJI MEXKTy TNIOCKOCTSIMH; YMEHHE
MICTIOJIB30BATh TPH PEIICHUH 3329 U3y4eHHbIE (DAKThI 1
TEOpEMBbI TNIAHUMETPHH; YMEHUE OIICHUBATh Pa3MephI
00BEKTOB B OKPYKAIOLIEM MHPE; YMEHHE ONIEPUPOBATH
MOHSTHSMU: MHOTOI'PaHHUK, CEYCHHE MHOTOTPAaHHHUKA,
[paBUIbHBIN MHOTOTPAaHHUK, TPU3Ma, TUpaMuaa, purypa u
MMOBEPXHOCTh BpALICHHUS, IIMJIHMHIIP, KOHYC, IIap, chepa,
pa3BepTKa MOBEPXHOCTH, CEYCHHUS KOHYCA U IIIUH]IPA,
napaulieIbHbIe OCH WM OCHOBAHHUIO, CEYEHHE IIapa,
[UIOCKOCTB, Kacaromasicst cepsl, NINHAPA, KOHYCa; YMEHHUE
CTPOUTBH CEUEHHE MHOTOI'PaHHHKA, H300pakaTh
MHOTOI'PaHHHUKH, (PUTYPBI ¥ IOBEPXHOCTH BpAIIEHUS, UX
CEUEHHsI, B TOM YHCIIE C IIOMOLIbIO 3JIEKTPOHHBIX CPEJICTB;
YMEHUE PUMEHATh CBOWCTBA T€OMETPUUECKUX QUTYD,
CaMOCTOSITENIEHO (hOPMYITUPOBATH ONPEIEICHUS H3ydaeMbIX
(buryp, BEIABUTaTh TUIIOTE3BI O CBOMCTBAX M MPU3HAKAX
reoOMEeTPHUECKUX (DUTYp, 0OOCHOBHIBATH MJIH OTIPOBEPTATh HX;

YMEHHE MTPOBOJUTH KiIacCu(UKAIHMIO GUTYp MO Pa3IMYHbIM




[pU3HAKAM, BBIIIOJIHATH HEOOXOAUMBIE JTOTIOJTHUTEIIbHBIC
[TOCTPOCHHUS;

- YMETh CBOOOHO ONEPUPOBATH MOHATHIMMU: TUIOIIAIb
(burypsl, 00beM (GUTypbl, BEIUYHHA yTJIa, PACCTOSIHUE OT
TOYKHU J0 MIIOCKOCTH, PACCTOSTHUE MEXY IPSIMBIMH,
paccTOsIHUE MEXAY IIIOCKOCTSIMM, IUIOIAAb cepsbl, IUIOIMAab
[TOBEPXHOCTU MUPAMM/[Ibl, IPU3MBI, KOHYCA, LIMIIMHPA, 00bEM
KyOa, MPSIMOYTOJIFHOTO MapaiesienuIe1a, TUpaMuIbl,
MPU3MBI, HWIMHAPA, KOHyCa, [Iapa; yMEHHE HaXOIUTh
OTHOIIIEHHE 00BEMOB TOAOOHBIX QUTYD;

- YMETh CBOOOTHO OTIEPUPOBATH MOHATHIMHU: JIBIKECHHE,
apajiesIbHbIA IEPEeHOC, CHMMETPHS Ha IUNIOCKOCTH U B
[IPOCTPaHCTBE, IOBOPOT, peodpazoBaHue Mo 100us,
0100HbIE (PUTYPBI; YMEHUE pacllO3HABATh PaBHbIC U
o100HbIe GUTYPHI, B TOM YHUCIIE B IPUPOJIE, UCKYCCTBE,
APXHUTEKTYpE; YMEHHE UCIIOIb30BaTh T€OMETPUIECKHE
OTHOIIIEHHSI, HAXOJIUTh TEOMETPUIECKNE BETUINHBI (JITTHHA,
YTOJ1, TUIOIIA/(b, 00BEM) MTPH PELICHUH 3a]a4 U3 IPYTHX
yaeOHBIX IPEMETOB U U3 PEATBHOM KU3HH,

- YMETh CBOOO/THO OIEPUPOBATH MOHATHIMHU: IPSIMOYTOJIbHAS
crcTeMa KOOPJMHAT, BEKTOP, KOOPAWHATHI TOUKH,
KOOP/MHATBI BEKTOPA, CyMMa BEKTOPOB, IPOU3BEICHHUE
BEKTOpa Ha YHCJI0, pa3iokKeHne BeKTopa Mo 6as3ucy,
CKaJISIpHOE TIPOM3BE/IEHUE, BEKTOPHOE IPOU3BEICHUE, YTOJ
MEXTy BEKTOpaMH;, YMEHHE MCIIOJIb30BaTh BEKTOPHBINA U
KOOPJWHATHBIN METO JUTS PEIICHHS TEOMETPHYECKUX 3a/1a9 U

3aga4d Ipyrux y'-Ie6HI)IX MpEaAMCETOB; OIICPUPOBATH IMOHATHUSAMMU




MaTpuna 2x2 u 3x3, onpeneauTenb MaTPUIIbL,
[COMETPUYECKHUI CMBICI ONIPEICIIUTENS;

- YMETb MOJCJIIMPOBATh PEAJIbHBIC CUTYAL[UU Ha SI3bIKE
MaTEMaTUKH; COCTaBJIATh BBIPA)KCHHUS], YPABHEHUS,
HEPABEHCTBA U UX CUCTEMBI 10 YCIIOBHUIO 3a/1a4M, UCCIIE0BATh
[IOCTPOCHHBIE MOJIENH C MCII0JIb30BaHUEM arrapara ajireopsl,
MHTEPIIPETUPOBATH ITOIYYEHHBIN PE3yNbTaT; CTPOUTh
MaTEeMaTHYeCKUE MOJEIH C IIOMOLIBI0 FEOMETPUYECKHUX
[TOHSITUN U BEIUYUH, PEIIATh CBA3aHHbIE C HUMU
[IPAKTUYECKHE 3a7a4H; COCTABIATh BEPOSTHOCTHYIO MOJIEIb U
MHTEPIPETUPOBATH ITOIYYEHHBIN pe3yibTaT; PeIIaTh
[TPUKJIaIHBIE 33/1a4M CPEACTBAMU MAaTEMaTUYECKOIO aHAJIN3a,
B TOM YHCJIE€ COLUATIBHO-9KOHOMHUYECKOTO U (PHU3UUECKOTO
XapakTepa;

- YMEHUE BBIOMPATh MOIXOSAIIUI METOT AJIs peIeHUs
3a/1a4y; IOHUMaHNE 3HAYUMOCTH MaTEMAaTUKHU B U3YyYEHUU
[IPUPOIHBIX U OOIIECTBEHHBIX IPOLIECCOB U SIBJICHUI; yMEHUE
[pacrioO3HaBaTh MPOSBICHNE 3AKOHOB MaTEMaTUKH B HCKYCCTBE,
YMEHHE MPUBOIUTH IPUMEPHI MATEMaTUUECKUX OTKPBITHIA
[POCCUICKON U MUPOBOM MaTeMaTUYECKOU HAYKH

OK 02 Hcnonb3oBaTh
COBPEMEHHBIE CPEJICTBA
MOMCKa, aHAIN3a U
WHTEpIpeTauy HHPOPMAIIUH,
1 MTHPOpPMAIMOHHBIE
TEXHOJIOTHH JIJIs1 BHITIOJTHCHHS
3a1a4 TpoeCcCHOHATBEHON

e TeTbHOCTH

B obOnactu HNCHHOCTH HAYYHOT'O ITO3HAHU:

uanore  KyJabTyp, CIIOCOOCTBYIOIIETO
CBOETO MECTa B MOJUKYJIHTYPHOM MHDE;

-c(hopMUPOBAaHHOCTD MHUPOBO33PEHH,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSA
HAayKl W OOIIECTBEHHOH MpPaKTUKH, OCHOBAHHOTO HA|

OCO3HAHUIO|

- YMETb ONepUpOBaTh MOHATHUAMU: PalMOHANbHAs (DYHKIMS,
[OKa3areabHas byHKIM, CTETICHHAs byHKLU,
morapudmuueckas QyHKIHS, TPUTOHOMETpUYeCKue QyHKIUH,
oOpaTHble (YHKIMH;, YMEHHE CTPOUTh TpaQUKU H3y4EHHBIX|
(G yHKIM, UCIIOJIB30BaTh TpadUKU MTPHU U3YUEHUH ITPOLIECCOB U
3aBUCHUMOCTEH, NpU pelIeHWH 3aJad U3 JAPYTruX Yy4eOHbIX
peIMEeTOB M 3a7ad U3 pealbHOM KU3HHU; BbIpaXaTb
(bopMynaMu 3aBUCUMOCTH MEX]ly BETHUYUHAMU;




COBEpPUICHCTBOBAHHUE A3BIKOBOM W YHUTATEIbCKOM
KYJIbTYPbI
UITFOIbMHU U TIO3HAHUS MUPA;

KaK CpEICTBAa B3aMMOJCUCTBHUS MEKIY

- OCO3HAaHHE IICHHOCTM HAy4YHOM JEATEIIBHOCTH,
FOTOBHOCTb OCYLIECTBIATh IIPOEKTHYIO %1
CCIIEA0BATENIbCKYIO EATEIbHOCTD HHIANBUIYAIBHO U B
CpyIIe.

Osnagenue YHUBEpCaAIbHBIMU y4eOHBIMU

I[I03HaBaTCJIbHBIMU ﬂeﬁCTBHﬂMHI

B) paboTa ¢ nHpOpMaLUEii:

- BJAJETh HAaBBIKAMH TMOJNY4YCHHUS HWHPOPMALUU W3
MCTOYHUKOB  Pa3HBIX  THUIIOB,  CaMOCTOSITEIBbHO
OCYILECTBIISATh IOUCK,
MHTEPIPETAIMI0 HHPOPMALUK Pa3IHYHBIX BHAOB H

(bopM npencTaBIeHUS;

aHaJIu3, CHCTCMATU3allUI0 N

- CO3/1aBaTh TEKCTHl B Pa3IMYHbIX (popMaTax C y4eToM
Ha3HayeHUs: WHGOpMalMu U LEJIEBOM ayAUTOPHH,
BbIOMpas ONTUMaJbHYIO (OpMYy TPEICTABICHUS H
BHU3yaIU3aluy;

OLICHUBATb
PIH(I)OpMElI.[PIH, €€ COOTBCTCTBUC IIPABOBBIM U MOPAJIbHOA

JOCTOBCPHOCTD, JICTUTUMHOCTD|
PDTUYCCKHUM HOpMaM,

HCIIOJB30BaTh cpeacTBa
[KOMMYHUKAIITMOHHBIX TEXHOJIOTUI

UH(POPMAIIMOHHBIX
pelieHnn

uj
B
KOTHUTUBHBIX, KOMMYHHUKATUBHBIX U OPraHU3allMOHHBIX|

3ajay ¢ coOnrofeHueM TpeOOBaHU 3PrOHOMUKH,

- YMCTb OIICPHUPOBATH ITOHATHUAMU: TOXKICCTBO, TOXKICCTBCHHOC

npeoOpa3oBaHHe,  ypaBHEHHE,  HEPaBEHCTBO,  CHCTEMA

YPAaBHEHUI UM HEPABEHCTB, PAaBHOCWIBHOCTb YpPaBHEHUI,
HEPAaBEHCTB W CHCTEM, palMOHAIbHbIC, HppPalUOHAIbHbIE,
[TOKa3aTeJIbHBIE, CTEIICHHBIE, norapudmuueckue,
TPUTOHOMETPUYECKNE YPAaBHEHUS, HEPABEHCTBA U CHUCTEMBI;
c

YMCTh pCIIATb YpPABHCHHSA, HCPABCHCTBA U CHCTCMbI

[IOMOIIBI0  PA3IMYHBIX IIPUEMOB; pEIIATh  ypPaBHEHMUS,
HEPAaBEHCTBA W CHUCTEMBI C [apaMeTpoM; NPHUMEHSTh
YPABHEHUs, HEPAaBEHCTBA, MX CHUCTEMBbl U1 pELICHUs

MaTeMaTUYeCKUX 3aJad M 3aJad M3 pa3IMuHbIX o00JjacTei
HayKU U pealbHON KU3HHU;

- YMETb CBOOOJHO ONEPUPOBATH IOHATUAMU: JBHIKEHHE,
[apajyieNibHbId [EPEHOC, CUMMETpHMsl Ha IJIOCKOCTH U B
[IPOCTPaHCTBE, IOBOPOT, MPeoOpa3zoBaHue M0100us, TOA00HbIE
(burypsl; yMeTh paclio3HaBaTh paBHbIE U MOJO0HBIE (DUTYPHI, B
apXUTEKType; YMETb
HaXOJUTh

TOM 4YHCIie B TMPHUPOJIE, HCKYCCTBE,

MCIIOJIb30BAaTh  I€OMETPUYECKHE  OTHOIICHUS,
FCOMETPUUYECKUE BEJIWYUHBI (JUTMHA, YTOJ, TJI0Ma b, 00BheM)
[pU pelIeHruH 3aJad M3 JAPYrUX y4eOHBIX MPEAMETOB H U3

[pEaJbHON KU3HU

TEXHUKU 0€30MaCHOCTH, TUTUEHBI, pecypcocOepexeH s,




[IPABOBBIX U ITHYECKUX HOPM, HOPM HH(POPMAIIHOHHON
0C30IMacHOCTH;

- BIQJCTh HABBIKAMHU pACNO3HABAaHUS M 3alIUTHI
nH(pOpManuu, 0€30IacHOCTH

VIMYHOCTH

uHOOPMAITMOHHOM

OK 03 ILnanupoBats u
[peaTn30BbIBATh COOCTBEHHOE
npogecCHOHATBHOE U
ITMYHOCTHOE Pa3BHUTHE,
MpeITPUHIMATEIBCKYIO

eI TeNIbHOCTD B
npodeccuoHabHOM cdepe,
MCIIOJIb30BATh 3HAHUS 110
(buHAHCOBO TPAMOTHOCTH B
[PA3TTUYHBIX KU3HEHHBIX
CUTYaIUIX

B obGnactu AYXOBHO-HPAaBCTBCHHOT'O BOCIIUTAHUA:

c(OpPMHUPOBAHHOCTh  HPABCTBEHHOTO  CO3HAHUS,
PTUYECKOTO MOBEICHUS;

- CIIOCOOHOCTH OILICHMBATh CHUTYAllMIO W TIPUHUMATh
OCO3HAHHBIE PEIICHUSA, OPUEHTHUPYSICh HAa MOPAIbHOA
HPaBCTBEHHbIE HOPMbI U IEHHOCTH;

- OCO3HaHUE€ JIMYHOIO BKJIAJa B  IIOCTPOEHUE
YCTOMYMBOIO OYIyIEro;

- OTBETCTBEHHOE OTHOIIEHHE K CBOUM POAUTENSIM U
(WIM) OpyrdM YjeHaM CEeMbH, CO3/IaHUI0 CEeMbHU Ha
OCHOBE OCO3HAHHOTO NPHUHATHS LIEHHOCTEW CEMEWHOM]
PKU3HU B COOTBETCTBHUHM C TPAIAUIMSAMH Hapo10B Poccuu;
OBnaneHue YHUBEPCAITbHBIMU peryasTUBHBIMU
IICHCTBUSAMMU:

a) CaMOOpTaHU3AIIHS:

- CaMOCTOATCIIBHO OCYHICCTBJIIATL IMO3HABATCIIbHYIO

NesITEeNbHOCTh, BBISIBIISITH  MPOOJIEMBI, CTaBUTh H
hopmyTHupoBaTh COOCTBEHHEIC 3aJa491 B
00pa3oBaTebHONM  JICSITEIBHOCTH M JKW3HEHHBIX
CUTYyaIusX;

- CAMOCTOSTEIILHO COCTABIISATH TUIAH PEIICHUS TIPOOJIEMB]
C y4eTOM pecypcos,
BO3MOXHOCTEW U MPEAINIOYTEHNM;

HMCIONINXCA COOCTBEHHBIX

- yYMETb  ONEpPUPOBATH  IOHATUSAMHU:  PALMOHAIBHEIE,
MPPALMOHAJIBHEIE, IIOKa3aTeJIbHbIE, CTEIICHHBIE,
norapupMUUECKUe, TPUTOHOMETPHUECKUE YPaBHEHUS |

HEPABEHCTBA, UX CUCTEMBI;
- YMCTb OICpHUPOBATH HOHATUAMH: MHOI'OI'PAaHHHK, CCUCHUC
MHOTOTpaHHHKA, KyO, MmapajulelieluIie]], Mpu3Ma, MHpamMHa,
(durypa ¥ MOBEPXHOCTh BpAIICHUS, IHIUHIP, KOHYC, IIap,
chepa, cedeHus GUTYpHI BpaIllEHHs, TUIOCKOCTh, KaCAKOMIasCsI
cdephbl, IUIHHIPA, KOHYCA, IUIOMIA b TOBEPXHOCTH MUPAMU/IBI,
pU3MBI, KOHYyCa, IWIMHAPA, TIomanas chepbl, o0beM Kyoa,
[PSIMOYTOJIBHOTO — MTapaJlIeNieIIuIie/]a, MUPAMHUJIBI, TTPU3MBI,
[VTHH]IPA, nrapa; yYMEHHE

MHOT'OTPAaHHUKH W TTOBCPXHOCTHU BpaAllICHUA, UX CCUCHUA OT)

KOHYCa, n300paxarb
PYKH, C TIOMOIIbIO YEPTEKHBIX HHCTPYMEHTOB U 3JI€KTPOHHBIX|
CPEICTB; YMETh PACMO3HABaTh CUMMETPHUIO B MPOCTPAHCTBE;
YMETh paclo3HaBaTh MPAaBUIIbHbIE MHOTOI'PAaHHHKH;

- YMETb ONEpUPOBATh MOHATHSIMHU: MPSIMOYTrOJbHAs CUCTEMA
KOOpJUHAT, KOOpJAUWHAThl TOYKH, BCKTOpP, KOOpPJAWHATHI
BEKTOPA, CKAJIIPHOE MPOU3BEJCHUE, YOI MEXKIy BEKTOpaMH,
CyMMa BEKTOPOB, ITPOM3BEJICHNE BEKTOpA Ha YUCIIO; HAXOIUTh
C TIOMOIIBIO M3YYEHHBIX (OPMYT KOOPAUHATHI CEPEUHBI

OTPE3KA, paCCTOAHUC MCKIY JABYMSA TOUYKaMU




- 1aBaTh OLIEHKY HOBBIM CUTYaLUsIM;
CIOCOOCTBOBaTh  (DOPMUPOBAHUIO U TPOSIBICHUIO
[TUPOKON OHPYAUIIMA B PA3HBIX OOJACTIX 3HAHUM,
[MOCTOSIHHO TIOBBIIIATH CBOW OOpa30BaTENIbHBIA U
KYJIbTYPHBIH YPOBEHb;

0) CAMOKOHTPOJIb:

MCIIONIb30BAaTh  MpUEMbl  pedIeKCHU AN OLIEHKH
CUTYalluH, BbIOOpA BEPHOI'O PELICHMUS;

- YMETb OLICHMBAaTh PUCKU U CBOEBPEMEHHO MPUHUMATH
pELIEHNUS 10 UX CHUIKEHUIO;

B) SMOLMOHAJIBHBIM ~ HMHTEIJIEKT,  I[PEAINOoararoii

c(hOpMUPOBAHHOCTD:
BHYTpEHHEH MOTHBAILIMM, BKIIIOYAIOLIEH CTpEMIICHHE K|
NTOCTMKEHUIO  LIeTd U YCIEeXYy, ONTUMHU3M,

MHUIIMATUBHOCTb, YMEHHUE JACHCTBOBaTh, HCXOIS U3
CBOHX BO3MOXKHOCTEH;

- OMIIaTHH, BKIFOYAIOMIEH CIOCOOHOCTh ITOHHUMATH)
PMOITMOHAIBHOE COCTOSIHUE JIPYTUX, YIUTHIBATH €T0 MPH
OCYIIECTBJICHUN KOMMYHHUKAI[UU, CIOCOOHOCTh K
COUYBCTBHIO U CONEPEKUBAHUIO;

- COIIMAJIbHBIX HABBIKOB, BKIIIOYAKOIIMX CIOCOOHOCTH
BBHICTpAaBaTh  OTHOIIEHHUS C  JIPYTUMH  JIIOJIbMH,
3a00TUTbCSA, TMPOSIBISITH HWHTEpPEC U paspemiarhb
KOH(JINKTHI

OK 04 DddextuBHO
B3alMOJIECTBOBATE U
[paboTaTh B KOJUIEKTHBE U
KOMaH/1e

TOTOBHOCTH K CaMOPa3BUTHIO, CaAMOCTOATCIBHOCTU U
CaMOOIIPEACIICHUTO,

-OBJIaJICHUC HaBbIKaMH yqe6HO'HCCHeHOBaTeHBCKOﬁ,
HpOCKTHOfI 1 COLMaIbHOMN ACATCIIBHOCTH,

- yYMETh OINEpUPOBATh MOHATUSMH: CIyYallHBI ONBIT U
ClIydyaiiHOE COOBITHE, BEpPOSTHOCTH CIIYYalHOTO COOBITHS;
YMCTb BBIYUCIIATH BEPOATHOCTH C HCIIOJIB30BaHHEM
rpadUyecKuX METOJOB; MPHUMEHSTH (OPMYIbI CIOXKECHHUS W




OBJajicHUEe YHHBEPCAJIbHBIMH  KOMMYHHUKATHBHBIMH
TECTBUSIMMU:

0) COBMECTHAsl ICITCIbHOCTD:

- IOHMMATh U MCIIOJIH30BaTh MPESUMYIIIECTBA KOMaHHOM
1 MHIMBUIYaJILHON paOOThI;

MPUHUMATh  ICJIN

OpPraHU30BbIBATL U KOOPAHWHHUPOBATH JEUCTBUS TI0 €€

COBMECTHOU

JACATCIIbHOCTH,

ITOCTHIKCHUIO: COCTAaBIISITh MiaH JIeHCTBHH,
[pacrpeesiaiTh poOjdd C YYETOM MHEHUW YYaCTHHUKOB
00CYKIaTh Pe3yIbTaThl COBMECTHOM PabOTHI;

- KOOpAWMHUPOBATHL W BBIIIOJHATH pa60Ty B YCJIOBHUSAX

[P€AJIbHOIO, BUPTYAJIBHOT'O n KOM6I/IHI/IpOBaHHOFO
B3aHMOHeﬁCTBHH;

- OCYHICCTBJIATDH IIO3UTHUBHOC CTPATCTUYICCKOC
[IOBECACHUEC B PAa3IMYHBIX CUTyallUsdX, JMIPOABIIATH

TBOPYECTBO U BOOOPAKEHUE, OBITh MHUITHATUBHBIM.

OBnaneHue YHUBEPCATbHBIMHU peryasTUBHBIMU
eV CTBUSIMMU:

) IpUHSTHE Ce0sl U IPYTHUX JIFOICH:

- IPUHUMATh MOTHUBBI M aPTYMEHThI IPYTUX JIOJEH MpH
QHAIN3€ PE3YJIbTATOB JIEATEIbHOCTH;

- IIPU3HABATh CBOE MPABO M MPABO JIPYrUX JIOACH HA
OIIIMOKH,

- pa3BHUBAaTh CIOCOOHOCTh MOHHMMATh MHUP C TO3HIINHU

NIPyroro 4eaoBeKa

YMHOXKEHUSI BEPOSITHOCTEH, KOMOWHATOpHbIE (AaKTBHl U

(dbopMyIBl TpU pELICHUM 3a]a4; OICHUBATh BEPOSTHOCTH
peambHBIX ~ COOBITMH;  3HAKOMCTBO  CO  CIIyYailHBIMH
BEJIMYUHAMU;

3aKOHA OOJBIIMX YHCET B IMPpUPOJAHBIX H O6I_HCCTBCHHI)IX

YMEHHE NPUBOJUTH MPUMEPHI MPOSBIICHUS
SIBIICHUSIX

- YMETh CBOOOTHO OTIEPUPOBATH MOHATUSMU: CTETICHD C IIEIIbIM|
[MOKa3aTeJieM, KOPEHb HATypaJbHOM CTENEeHH, CTENEeHb C
[PAITMOHAJIBHBIM TIOKa3aTeJeM, CTENEeHb C JCHCTBUTEIbHBIM]
(BEIIECTBEHHBIM) TIOKAa3aTeJieM, JIOrapudM 4dHCIa, CHUHYC,
KOCUHYC M TAHT€HC IMPOU3BOJIBLHOTO YHCIIA;

- yMeTb CBOOOJHO ONEPUPOBATH MOHATHUSIMHU: TpaduK|
dbyHKIMM, oOpaTHas (QYHKOMS, KOMIO3UIUS (YHKIIHH,
MUHeHas (QYHKOMS, KBaApaTU4HAas (YHKIMS, CTENeHHas
(GyHKIIUS C 1[eTbIM [OKazaTejaeM, TPUTOHOMETPHUYECKUe
(GyHKIIMM, OOpaTHbIE  TPUTOHOMETPUYECKHE  (PYHKIIHH,

[oKasareibHasl U jJorapupmuyeckas GQyHKIUN; YMETh CTPOUTH|
rpaduky (YHKIUH, BBINOIHATH IpeoOpazoBaHusl rpadUKOB

yHKIMi;
yMETh HCIOJB30BaTh Tpaduku (YHKIHMHA IS HU3ydCHHs

IMPpOLECCCOB U 3aBHCUMOCTEM IIpu peHICHUU 3aaa4v U3 APYIux
y‘Ie6HLIX npeaMeToB U U3 peanLHoﬁ JKU3HU, BbBIPAKATDH
(I)OpMYJ'IaMI/I 3aBUCHUMOCTHU MCIKAY BCIIMUYNHAMU

CBOOOJTHO ONEPUPOBATH MOHATHSAMM: YETHOCTbh (DYHKIIUH,
byHKIINH, byHKIINH,
MOHOTOHHOCTh (DYHKIIUH, SKCTpeMyM (GYHKIUHU, HauOOJIbIIEe,
1 HavMeHbllee 3HayeHHs] (YHKIUU Ha NPOMEXKYTKE; YMETb
[IPOBOAMTH HCCIIEIOBaHNE (PYHKIINH;

MCPUOANIHOCTD OIrpaHNU4YCHHOCTD




- YMETh HCIIOJIb30BaTh CBOMCTBAa M rpaduku (YHKUUN IS
pelIeHUsT YpaBHEHUH, HEPaBEHCTB M 33/1a4 C NapaMeTpamu;
KOOPIMHATHOM IIJIOCKOCTH MHOXKECTBA

n300paxaTh Ha

pelIeHnii ypaBHEHU, HEPABEHCTB U UX CHUCTEM

OK 05 Ocy1ecTBisiTh YCTHYIO
U ICbMEHHYIO
KOMMYHHKAIIHIO Ha
FOCY/1apCTBEHHOM SI3bIKE
Poccuiickoit @enepanuu ¢
yueToM 0coOeHHOCTEN
COLIMATILHOTO U KYJIBTYPHOTO
KOHTEKCTa

B 001acTH 5CTETHYECKOIO BOCITUTAHHS:

- 9CTETUYCCKOE OTHOIICHUE K MUPY, BKJIFOYAs ICTCTUKY
ObITa, HAYYHOTO M TEXHUYECKOTO TBOPUYECTBA, CIIOPTA,
TpyJa ¥ OOIIECTBEHHBIX OTHOIIICHUH;

CHOCOOHOCTD

BOCIIPUHUMATD  PaA3JIMYHBIC  BUJIbI
MCKYCCTBa, TPAIUIIMA U TBOPYECTBO CBOETO M JAPYTHX
HapoJIOB, OLIyIIaThb 3MOLIMOHAIIBHOE BO3ACICTBUE
ICKYCCTBa;

- YOCXKIEHHOCTh B 3HAUYMMOCTH [UIS JIMYHOCTU U
o0IIecTBa OTEYECTBEHHOIO M MHPOBOTO MCKYCCTBA,
PTHUYECKUX KYJbTYPHBIX TPAIUIMA M HAPOJHOTO
TBOPYECTBA;

TOTOBHOCTb K CaMOBBIPAXKXCHHIO B PA3HBIX BHIAAX

ICKYCCTBA, CTpPEMJICHHE MIPOSIBIISITH KayecTBa
TBOPYECKOM JIMYHOCTH;

OBnajieHue YHUBEPCATbHBIMA KOMMYHUKATHBHBIMU
TeliCTBUSIMU

a) oO1eHue:

- OCYIIIECTBIISATH KOMMYHHUKAITUHU BO BCeX cpepax >KU3HU;
- pacro3HaBaTh HeBepOaJbHBIE CpeICTBAa OOIICHHUS,
[MOHMMATh 3HAUYEHHE COIIMABHBIX 3HAKOB, PACTIO3HABATH
MPEANOCHUIKA KOH(JIMKTHBIX CHUTYalldd W CMST4YaTh

- YMETh OIIEPHPOBATh MOHATHAMU: CpeAHee apu(pMeTHIECKOE,
MenuaHa, HauOoJbIlee W HAaWMEHbIIEE 3HAUCHUS, pa3Max,
UCIIepCHsl, CTaHJapTHOE OTKJIOHEHHWE YHCIOBOro Habopa;
YMEHHE UHPOPMALHUIO,
[pEJCTaBICHHYI0 B TaONMIax, Ha JauarpaMmax, rpadukax,
OTPaKAIONIYI0 CBOICTBAa pPEAIBHBIX IPOIECCOB U SIBICHUIA,

U3BJIEKAaTh, HHTEPIPETUPOBATH

[IPCACTABJIATDb I/IH(1)OpMaI_II/IIO C IIOMOIIIBIO Ta6J'II/II_I " JUuarpaMm;
MCCICIOBATh CTATHCTHYCCKHEC JOAaHHBIC, B TOM 4YHCIC C

[pUMEHEHHEM TIpaUuecKuX METOJOB U  3JIEKTPOHHBIX
CPEICTB;

- YMETh ONEPUPOBATh MOHATHIMU: TOYKA, IPsIMAas, IIJIOCKOCT,
[TPOCTPAHCTBO, IBYTPAHHBINA YIOJI, CKPELIIUBAIOIIHECS MTPSIMBIE,
[MapaJUICIbHOCTh M NEPNEHAMKYJISIPHOCTh  NPSIMBIX U
[IJIOCKOCTEM, YroJal MEXIy IPSAMBIMH, YIOJl MEXIY NPSAMON U
[IJIOCKOCTBIO, YIOJI MEXKAY INIOCKOCTSAMHU, PACCTOSHUE OT TOYKHU
10 TUIOCKOCTH, PACCTOSHUE MEXKAY MPSAMBIMH, PacCTOSHUE
MEXIY IIIIOCKOCTSIMU;

- YMETh UCMOJIb30BATh NP PEIICHUH 33/1a4 U3YYEeHHBIE (DaKThI
1 TEOpPEMBI

IIAaHUMETPHUH, YMCHHEC OLCHUBATH PA3MEPEI

0O0BEKTOB OKPYKAIOIIET0 MUPa

KOH(DJTKTHI,




- Pa3BCPHYTO U JIOTUYHO H3JIaraTb CBOIO TOUYKY 3PCHUSA C
M CIIOJIb3OBAHHUEM A3BIKOBLIX CPCIACTB

OK 07 CoxnelicTBOBaTHL
COXPAHEHHUIO OKPYKaroIen
Cpelbl, pecypcocOepekeHuIo,
[IPUMEHSTH 3HaHUA 00
M3MCHCHUH KJIMMAaTa,
[IPUHLIUIIBI OEPEKITUBOTO
MPOU3BOJICTBA, Y)PEKTHBHO
JIEMICTBOBATh B UPE3BBIYANHBIX
CUTYyaIUsAX

- HE I[pUHUMATh JCWCTBUS, TMPUHOCALIUE BpPE
OKpY>Karolleu cpere;

- YMEThb MIPOrHO3UPOBATh HeO0JIaronpusITHHIE
PKOJIOTUYECKUE  TOCIEACTBUS  MPEANPUHHUMACMBIX

NICHCTBHM, IPEAOTBPAILATh UX;
- pacIIMpPUTh OMBIT JEATEIBHOCTH 3KOJOTHYECKOH
HaIIpaBJIEHHOCTH;

- pa3pabaTbIBaTh IJIaH peLIEHHs] MPOOJIEMBI C yYETOM|
aHaJIn3a UMEIoIUXCs MaTepUaIbHBIX "
HEMaTepUaIbHBIX PECYPCOB;

- OCYLIECTBJIATH LICJICHAIIPABJICHHBIN IOMCK IEpEeHOCa
CPEICTB U CIOCOOOB AEHCTBUS B NMPOQPECCHOHANBHYIO
cpeay;

YMETh MEPEHOCUTh 3HAHUS B I103HABATEIbHYIO U

[IPAKTUYCCKYIO obnactu KHU3HCACATCIIBHOCTH,

npeasiaraTh HOBBIE MPOEKTHI, OLIEHUBATh HJIEU C
MMO3UIIUH HOBHU3HBI, OPUTHHAIBHOCTH, MPAKTUYECKOU
3HAYNMOCTH;
JlaBaTh

- OLCHKY HOBBIM CHUTyallUsdM, BHOCHUTH

KOPPEKTHUBLI B ACATCIIBHOCTE, OLICHUBATh COOTBETCTBUC]

- YMETh OIEPHPOBATH TOHATHAMH: (DYHKIHSI, HETpEpbIBHAS
b yHKIIHS, nepBooOpa3Has,
MHTETpal, yMETh HAXOJIUTh MPOM3BOJIHBIC AJIEMEHTAPHBIX

IIPOU3BOHAS, OIIpEeACIICHHBIN
(yHKIMH, UCII0JIb3YS CIIPAaBOYHbIE MaTEpUaIIbl; UCCIEA0BATh B
MPOCTEUIINX CIy4asx (PYHKIUU HA MOHOTOHHOCTH, HAXOJIUTh
HanOOJbIINE W HAaWMEHbBIIUE 3HAYCHUS (YHKIHA; CTPOUTH

rpa@UKy  MHOTOWICHOB C  UCIOJIB30BaHWEM  armapara)
MaTEeMaTHYECKOTO aHallu3a; MPUMEHSATh MPOU3BOAHYIO MPH
pelleHny 3aJad  Ha JABW)KGHHE;, peliatb IMPaKTHUKOA

OpUEHTUPOBAHHBIE 33/1a4d Ha HAWOOJIbIINE M HAUMEHBIIUE
3HAYCHUS, HA HAXO0XICHNE IyTH, CKOPOCTU U YCKOPEHMUS;

- YMETh OIEpUPOBATh MOHATUAMU: JBUKEHHUE B IPOCTPAHCTBE,
¢burypsl IIPOCTPAHCTBE;
OTHOIIIEHHUE TUIOMIAJIEH MOBEPXHOCTEH U 00BEMOB MOI0OHBIX

HOI[O6HI)IG B HCIIOJIBb30BAaTh|
(buryp rnpu penieHuu 3aaay;

- YMETb BBIYUCIATh TEOMETPUUECKNE BEITUYHHBI (IJIMHA, YTOJ,
omaab, 00beM, IUIOIAAb IOBEPXHOCTH), HCIOJb3Ys

M3ydeHHbIE (POPMYIIBI U METObI

[PE3yJIbTATOB LM




2. CTPYKTYPA M CONEPXKAHUE OBIIIEOBPA3OBATEJIbHOM JTACIUIIIAHBI

2.1. O0beM y4eOHOI JMCHUIIIHHBI M BU/IbI Y4e0HOH padoThl

Bup yueOHoii paGoThl O0bem
4acoB

O0BbeM 00pa3oBaTe/IbHON NPOrpaMMbl JUCHHUILINHBI

1 cemecTp

OCHOBHOe coiep:KkaHue

B TOM YHUCIJIC:

TEOPETUUYECKOE 00yUCHHE

npakTu4Yeckoe o0ydeHue

IIpodeccnoHaIbHO-OPUEHTHUPOBAHHOE coleprkaHue (conep:xanme
MPHUKJIAJHOT0 MOTYJIs1)

B TOM YHUCIJIC:

IMMPAKTHYCCKOC O6y‘lCHI/Ie

IIpome:xxyTounas arrecranus (JK3aMeH)

2 ceMecCTp

OCHOBHOe coiep:kaHue

B TOM YHUCIJIC:

TCOPECTUYCCKOC 06yquI/Ie

IIPAKTHYECKOE 00yueHue

IIpodeccnonaibHO-OpHEHTHPOBAHHOE cojlep:KaHue (conepxxanue
MPHUKJIAHOT0 MOYJIsI)

B TOM YHUCIJIC:

IMPAKTHYCCKOC O6y‘lCHI/Ie

IIpome:kyTouHnas arrectanus (3K3aMeH)




Temaruuyeckuii JIAH U colep:KaHue Y4eOHOM TUCIMILIIHHBI

HauMmenoBanue
pa3aesioB U TeM

Conep:xanue yue0HOro MaTepuaJjia, NpaKTHYecKue 3aHATHS, CAMOCTOSITeJIbHAS
paboTa o0y4yarumxcs

O0beM
yacoB

dopmupyembie
KOMIIeTEHIINH

1 cemecTp

Pa3nen 1.
[ToBTOpEHue Kypca
MaTeMaTUKH OCHOBHOM
IIIKOJIBI

Coaep:xkanue yueOHOro MaTepHuaJia

JIeKIII/lI/I, TCOPECTUYCCKHUE 3AHATUA

basoBble 3HaHMA M yMEHHUS IO MareMaruke B NpPo(eCcCHOHAIBHON M B IOBCEIHEBHOMN
JESTEIIBHOCTH

HeﬁCTBHH HaJd IIOJOXHUTCIbHBIMH W OTpHULATCIIbHBIMU 4YHCJIaMU, OOBIKHOBEHHBIMU H
ACCATUYHBIMHU I[pO65IMI/I. HeﬁCTBHH CO CTCIICHAMM, (1)0pMy.]'IBI COKPAIICHHOI'0 YMHOKCHU

Ilpogpeccuonanvno-opuenmuposannoe cooeprcanue (cooeprcanue nPUKIAOH020 M0OOY)

HpOCTHe IIPOLCHTLI, PA3HLIC croco0n! ux BeruncieHus. CIIoKHBIE IIPOICHTHI

Jluneiinpie ypaBHeHus. CUCTEMBI U COBOKYITHOCTH YPaBHECHHIA.

KBa,I[paTHBIe YPaBHCHUA

MGTOJI HWHTCPBAJIOB JJJIsI pCHICHUSA HCPABCHCTB.

KBa,I[paTHBIe HCPAaBCHCTBA

Buapl minockux (I)I/Il"yp U HUX IIJIomaab HpaKTI/IKO—OpI/IeHTI/IpOBaHHHe 3aladyun B KypcCe
IrCOMCTPHUH Ha IMJIOCKOCTH

IIpakTHYecKHe 3aHATHS

@DyHKIMH, UX CBOMCTBA U rpauku

KonTponbHas pabota Nel «Maremarnka OCHOBHOM IIKOJIBI»

OK 01, OK 02,
OK 03, OK 04,
OK 05, OK 07

Paznen 2.
CreneHu 1 KOpHHU.
CrenenHas pyHKIUS

Coaep:xanue yueOHOro Marepuaa

.JICKHHI/[, TCOPETUIECCKHUE 3AHATUA

[TonsiTHE KOPHS N-01 CTENEHU U3 JEHCTBUTEIBHOIO unciaa. CBOMCTBA KOPHS N-0il CTETICHH.
[IpeoOpa3zoBanue uppanoHaIbHbIX BhIPAXKEHUN

IlonsaTue cTeneHu ¢ I0OBIM palrOHaJIbHBIM ITOKAa3aTCJICM.

Crenennble GyHKINH, UX CBONCTBA U rpauKu

PaBHOCMIIBHOCTB MppallMOHATBHBIX YPABHEHUI U HEPABEHCTB. METOBI NX PEIICHHUS.

OK 01, OK 02,
OK 03, OK 04,
OK 05, OK 07




Peuienue nppaumoHanbHbIX ypaBHEHHI

Pewienue nppanmoHanbHbIX HEPABEHCTB

Ilpogheccuonanvno-opuenmuposannoe cooeprcanue (cooeprcanue nPUKIAOHO20 MOOYII)

Vcnonp30Banue CBOWCTB CTENEHHON (YHKIIMH MTPU PEIICHUN YPaBHEHUI 1 HEPaBEHCTB

I[pakTuyeckue 3aHATHS

KonTponsHas padora Ne2 «KopHu 1 cTeneHn»

Pasznea 3.
[TokazarenbHas GyHKIUS

Copep:xanue yueOHOro Marepuaja

.JICKIII/IH, TCOPETUYECCKHUE 3AHATUA

CreneHs ¢ ITPOU3BOJIbHBIM I[CﬁCTBI/ITGJILHBIM I1OKa3arcICM.

Onpenenenne noka3areabHOM (QYHKITUH, €€ CBOMCTBA U TpaduK.

3HaKOMCTBO C IMPUMCHCHHUEM IoKa3areILHON (1)YHKI_[I/II/I

Pemenue nmokasarenbHbIX ypaBHEHUH (PYHKIIMOHAIBHO-TPAQUIECKUM METOIOM 8§ 8;’ 8§ 8‘21’
Pewenue cucreM nokazarenbHbIX YpaBHEHUN OK 05” OK 07’
IlpakTH4yeckue 3aHATHA
Pemenune nokasarenbHbIX YpaBHEHU METOJOM YPAaBHUBAHUS MTOKA3aTeIeH
Pemenune nmokasarenbHbIX YpaBHEHU METOJIOM BBEJICHUSI HOBOW MEPEMEHHOM.
Pemienune nokazarebHbIX HEPABEHCTB
Kontponbhas padora Ne3 «IlokazarenbHast GyHKIHS»

Paznen 4. Conepxanne y4eOHOro Marepuasa

Jlorapumer. Jlekuuu, TeopeTHYeCcKHe 3aHATUA
Jlorapudmuueckas Jlorapu¢wm uncna. /lecaTnyHblil ¥ HATYpaJIbHBIN JIOTapU(PMBL, YUCIIO €

byHKIHS CgoiictBa orapudmon. Onepanus JorapuGMUPOBaAHUS
IIpeobpaszoBanue BeIpakeHUH ¢ jorapudmMamMu OK 01, OK 02,
Jlorapudmuyeckasi GyHKIIHUS U €€ CBOMCTBA OK 03, OK 04,

OK 05, OK 07

Onepanys NoTeHUMpoBaHus. MeTo/bl pelieHus JorapuMUIECKUX ypaBHEHH.
PaBHOCHIIbHBIE TPEOOPA30BAHMS.

Jlorapudmuueckne ypaBHeHHs. MeTOI TOTEHITUPOBAHUS.

Jlorapudmuyeckue ypaBHeHHs. MeTos1 BBeJIeHHs HOBOI mepeMeHHON

OyHKIMOHATBHO-TpadUIECKH METO/ pelleHNs] ypaBHEeHUH




JlorapumMuyeckre HepaBeHCTBA

Jlorapudmuyeckie HepaBeHCTBA C IEPEMEHHBIM OCHOBAaHHEM.

Cucrembl ypaBHEHUH C Jiorapudmamu

Ilpogheccuonanvno-opuenmuposannoe codepicanue (cooeprcanue NPUKIAOHO20 MOOY/A)

[Tpumenenne norapudma. Jlorapudpmuueckass crnupanb B npupoxne. Ee maremarnyeckue
CBOMCTBA

l'[paRTn'{ecmle 3aHATHSA

Kontponwshas pabora Ned «Jlorapudmel. Jlorapudmuueckas GpyHxiums»

Pazpea S.
OCHOBBI TPUTOHOMETPHH.
Tpuronomerpuueckue

byHKIIH

Conep:xkanue yueOHOro MaTepuaja

.JIeKIII/lI/I, TCOPECTUYCCKHUE 3AHATUA

Panuannas mepa yra. [loBopoT Touku BOKpyr Hadaja koopauHar. OnpezeneHue cuHyca,
KOCHHYCa, TAHT€HCAa U KOTAaHTe€HCa. 3aBUCUMOCTh MEXKy CHHYCOM, KOCUHYCOM, TAHT€HCOM
1 KOTAaHT'€HCOM OJIHOTO U TOTO XK€ yIiia

3HaKU CHHYCa, KOCUHYCa, TAHT€HCA M KOTaHT'€Hca 110 YyeTBepTsM. Tabiauia 3Ha4eHu i
TPUTOHOMETPUUECKUX (QYHKIMH

Tpuronomerpuyeckue ToxaectBa. CHHYC, KOCHHYC, TAHT'€HC M KOTAHI'€HC YIJIOB @ U — .
@DopMyIbl IpUBEIEHUS

CyMMa 1 pa3HOCTb CUHYCOB M KOCUHYCOB. CHHYC U KOCHHYC IBOMHOrO0 yriia. ®opmyiisl
MOJIOBUHHOTO yria. [IpeoGpa3oBaHusi CyMMbI TPUTOHOMETPUYECKUX (QYHKIUI B
MIPOM3BEIEHUE U TPOU3BEICHUS B CyMMY. BolpaskeHne TpuroHoMeTpuieckux QyHKIui
yepe3 TaHIeHC MOJI0BUHHOTO aprymenTa. [Ipeobpa3zoBanus mpocTedmx
TPUTOHOMETPUUYECKUX BBIPAXKEHUN

OO6nactp onpeeneHust 1 MHOKECTBO 3HaueHUH (pyHKuuit. YETHOCTh, HEYETHOCTD,
nepuoanyHoCTh GyHKIMH. CiocoOb! 3a1anus GyHKITUN

O06nacTh onpeeneHust 1 MHOKECTBO 3HAYCHUH TPUTOHOMETPUYECKUX QyHKIMHA. YETHOCTD,
HEYETHOCTb, IEPUOAMYHOCTD TPUTOHOMETpHUUecKUX GyHKuuid. CBoicTBa U rpaduxu

dynkumii y = sin(x),y = cos(x),y = tg(x) ,y = ctg(x)

Cxarue 1 pacTspkeHHe rpauKoB TpUroHoMeTpuueckux GpyHkuuii. [IpeoGpazoBanue
rpad¥KOB TPUTOHOMETPUUECKUX (DYHKITHI

OO6parHble TpuroHomerpuueckue ¢pyHkiuu. Mx coiictBa u rpaduku

[IpocTeimme TPUrOHOMETPUIECKHE YPABHEHUS

OK 01, OK 02,
OK 03, OK 04,
OK 05, OK 07




Pemrenne TPUTOHOMETPUUCCKUX ypaBHeHHﬁ, CBOIAIIUECCA K KBaApaTHBIM, PCIIACMBIC.

Pemenne TpUroHOMETPUYECKUX YPABHEHUH, PA3JI0KEHUEM HA MHOKUTEIIN, OAHOPOIHBIE

[Ipocreiinyie TPUroHOMETPUYECKHE HEPABEHCTRA

CucreMpl IPOCTEHIINX TPUTOHOMETPUYECKUX YPABHEHUM

Ilpogheccuonanvno-opuenmuposannoe codepicanue (cooeprcanue NPUKIAOHO20 MOOY/A)

[lapanienbHplil nepeHoc rpauKoB TPUTOHOMETPUUECKUX (PYHKITUI.

[IpeoOpa3oBanue TPUTOHOMETPUUYECKUX BhIpAKEHHH. PerieHre TpuroHoMeTpuyecKix
ypaBHEHHMH U HEPABEHCTB B TOM YMCJIE C MCIIOJIb30BAHUEM CBOMCTB (PYHKIIHIA

Vcnionp30BaHNe CBOMCTB TPUTOHOMETPUYECKHUX (PYHKIMIA B TPOPECCHOHATBHBIX 3a1adax

IlpakTH4YecKkue 3aHATHA

KonTponbhas pabora Ne5 «OcHOBHI TpuronomMerpun. TpuroHomeTpudeckue QyHKINN

HpOMe)KyTO‘IHaH arTTeCTalluA-3K3aMCH

2 cemecTp

Pa3nea 6.
DIIEMEHTBI
KOMOHMHATOPHKH, TEOPUHU
BEPOSTHOCTEN U
CTaTHUCTHUKH

Coaep:xanue yueOHOro MaTrepuaJa

.JICKIII/IH, TCOPETHYCCKHUE 3AHATUA

HepeCTaHOBKI/I, pasMCIICHUA, COYCTAHNA

Penrenue KOM6I/IHaTOpHI>IX 3aga4

Cayyaiinble coObITHS. BepoaTHOCTH COOBITUS

CoBMecTHBIE M1 HECOBMECTHBIE COOBITUS. TeopeMbl O BEPOSTHOCTH CYyMMBbI COOBITHH.
VYcnoBHas BEpOSITHOCTh. 3aBUCUMBbIE U HE3aBUCUMBbIE COOBITHSA. TeopeMbl 0 BEpOSTHOCTH
IPOU3BEICHUS COOBITUIH

Pemrenue 3a/1a4 Ha TCOPEMBI CJIOKCHUSA U YMHOKCHUA

dopmyna nosaHo# BepossTHOCTU. PopMmyna beprymim

Bunel cinyyaitnbix BenuuuH. OnpenieneHue JUCKPETHOM cilydyaliHOM BETMYHUHBI. 3aKOH
paclpeneneHust JMCKPETHOU CIIy4ailHOM BeJIMYMHbL. EE YMCI0BbIE XapaKTEPUCTUKU

Ilpogheccuonanvno-opuenmuposannoe cooeprcanue (cooeprcanue nPUKIAOHO20 M0OOY)

Bapuarmonnstii psj. [Tonuron yactor u ructorpamma. CTaTHCTUYECKHUE XapaKTEPUCTUKH
psia HaOIOJAEMBIX JTAHHBIX

IlenTpanbHble TeHIeHIIMU. Mepbl pazdpoca

OTHOCHTEIBHAS YaCTOTa COOBITHS, CBOMCTBO €€ YCTOMYMBOCTH. CTaTHCTHYECKOE
omnpeaeneHue BeposTHOCTU. OIEHKa BEPOITHOCTH COOBITHUS

OK 01, OK 02,
OK 03, OK 04,
OK 05, OK 07




IlepBruunas 00paboTKa cTaTUCTUYECKUX AaHHBIX. [ paduueckoe ux npeacraBicHue.
Haxoxienue cpeJHIX XapaKTePUCTHK, HAOIIOIAeMbIX JaHHBIX

IIpakTuyeckue 3aHATHS

KonTponbhas pabota Ne6 «DneMeHThl KOMOMHATOPUKH, TEOPUU BEPOSATHOCTEH H
CTAaTUCTUKM

Paznen 7. Conepxxanue y4eOHOro MmarepuaJia

ITpousBoanas GyHKuuY, | JleKuuH, TEOpeTHYECKHE 3aAHITHS

e€ mpuMeHeHue Omnpenenenre 4UCIO0BON MOCIEA0BATENLHOCTH U CIIOCOOBI ee 3aanusi. CBOWCTBa YHCIOBBIX
nocienoBarebHOCTeH. OnpeneneHue npeaesa nocieaoBareaIbHOCTH. Beruncienne
npeJienoB nocienoparenbHocTel. [Ipupamenue aprymenta. [pupamienue QyHkuuu.
[Ipenen @pynknum Ha OECKOHEYHOCTH.
IIpenen GpyHKMU B TOUKE.
3ajauu, NPUBOIAIIME K TOHATHIO TPOU3BOAHOM. OnipeiesieHrne Nporu3BOIHON. AJITOPUTM
OTBICKAaHHsI IPOU3BOAHOU
Dopmynsl nuddepentponanus. [Ipasuna muddepenunpoBanus
[Tpon3BoaHast NPOU3BEACHHS, YaCTHOTO.

ITpousBoHas TpuroHoMeTpudeckux GpyHkiuil. [TponsBoaHas cinoxxHoi GyHKIUN OK 01. OK 02
[Tonsitue HenpepbiBHOU (yHKIMHU. CBOMCTBa HENPEPBHIBHON (QYHKIMU. CBA3b MEXKIY OK 03’ OK 0 4’
HENPEePbIBHOCTHIO U TU(PHEPEHIINPYEMOCThIO (PYHKIIUU B TOUKE. AJTOPUTM PELICHUS OK 05’ OK 07’

HEPABEHCTB METOJIOM MHTEPBAJIOB

I'eomeTprueckuii cMbICT MPOU3BOAHOM (DYHKIIMU — YIIIOBOI K03(p(PULIMEHT KacaTeabHOM K
rpaduKy QYHKIMH B TOYKE. YpaBHEHUE KacareabHOU K rpaduky GyHKIMH. AJITOPUTM
COCTAaBJICHHS YPaBHEHHs KacarelbHOM K rpaduky dyHkumu y = f(x)

Bospacranue n yobiBaHue (PyHKLIMH, COOTBETCTBUE BO3pACTaHUs U YObIBaHUS (HYHKLIUU
3HAKy IPOU3BOIHON. 3a1a4l Ha MAaKCUMYM U MUHUMYM.

IToHATHE ACUMIOTOTHI, CIOCOOBI UX ONPEICICHHSL.

[TonsiTHE TPOU3BOIHOM BBICIIETO MOPSAAKA, COOTBETCTBUE 3HAKA BTOPOU MTPOU3BOIHOM
BBIITYKJIOCTH (BOTHYTOCTH) (DYHKIIMH Ha OTPE3Ke.

Anroput™ uccineaoBanus GyHKIIMH U TOCTpoeHus ee rpaduka. J[poOHo-nnHelHas
GbyHKIHS

Wccnenoanue GyHKImil ¥ noctpoeHue rpadukos




Haxoxxnenne HanOombIIero 1 HaMMEHbIIEro 3HaYeHUi PyHKIUH, mocTpoeHne rpadukoB
MHOT'OWIEHOB C MCII0JIb30BAHUEM allapara MaTeMaTUYECKOI0 aHAJIN3a

Ilpogheccuonanvno-opuenmuposannoe cooeprcanue (cooeprcanue nPUKIAOHO20 MOOYI)

Haumenbiiee u Hanboublee 3HaueHNE PYHKIIMU HA OTPE3Ke

IIpakTnyeckue 3aHATHS

®dusnueckuii (MEXaHMIECKHUIT) CMBICI IPOM3BOIHON — MTHOBEHHAS CKOPOCTH B MOMEHT
Bpemenu t:y = S'(t)

Kontponwsnas pabora Ne7 «[IpousBonnas GyHKIMM, €€ IPUMEHEHUE)»

Paznea 8.
[TepBooOpa3zHas
bynkum, eé
MIPUMCHCHUE

Coaep:xanue yueOHOro Marepuaja

JIeKIII/lI/I, TCOPECTUYECCKHUE 3AHATUA

3amaua 0 BOCCTAHOBIICHUH 3aKOHA JABM)KEHUS MO U3BECTHOU ckopocTu. [loHsTHe
uHTerpupoBanus. O3HaKOMJIEHHE C TIOHATHEM MHTErpajia U epBOOOpa3sHON i QyHKIUU
y = f(x). Pemenue 3a1a4 Ha CBA3b EPBOOOPA3HOM M €€ MPOM3BOIHOM, BHIYNCIICHHE
nepBooOpa3Hoit st JanHou GyHKmy. Tabmuna GopMyIt A1 HaXOXKICHUS
nepBoobOpasHbIX. M3yueHnue npaBuia BeIYUCICHUS IEPBOOOPa3HOI

IlousTue HCOMPCACIICHHOIO MHTCTpaJia

3azaun, IpUBOAAILME K IOHATHIO OIPEEIIEHHOIO NHTErpajia — O BEIYUCICHUH IIJIOIAAN
KPHUBOJMHENHOM TpaIreluy, O IepeMEIeHHH ToUKH. [IoHATHE OnTpenenéHHOro HHTEerpaa.
I'eomerpuueckuit u puznyeckuit cMbica onpeaeaeHHoro nuterpaina. @opmysna Hetotona —
JlelibHMLa

I'eomeTpuyeckuii CMbICIT ONTPEACICHHOTO UHTErpasia

Ilpogpeccuonanvno-opuenmuposannoe cooeprcanue (cooeprcanue nPUKIAOHO20 MOOY)

I'eomerpuueckuii cmbich onpeneneHHoro uurerpaina. @opmyna Hetotona — JleitOnuiia.

PeHIeHI/IC 3a1a4 Ha HpI/IMCHeHI/IC I/IHTGFpaJIa JIJIA BBIYUCIICHUA (1)I/ISI/I‘IGCKI/IX BCJIMYUH U
Ioniaaei

IIpakTHYecKkue 3aHATHS

KonTponsnas pabora Ne8 «IlepBoobpaznas pyHkimm, €€ mpuMeHEHNUE)

OK 01, OK 02,
OK 03, OK 04,
OK 05, OK 07

Pa3nen 9.
Kommiekcurle yncia

Conep:kaHue y4eGHOr0 MaTepuaJia

.JIeKIII/II/I, TCOPETHYCCKHE 3aHATUA




[TonsiTue komruiekcHoro yucia. ConpskeHHbIE KOMILIEKCHBIE unciia. @opMa 3anucu
KOMIUIEKCHOTO YncIIa (TeoMeTpruIecKasi, TPUTOHOMETpHUECKas, ajaredpanydeckas).

Apudmernieckne eUCTBUS C KOMIUIEKCHBIMU YHCIIaMHU

I[pakTuyeckue 3aHATHS

Pemrenne KBaJ[paTHBIX ypaBHeHI/Iﬁ B KOMIIJICKCHBIX 4YHUCJIax

UzBneuenue KOpHA N-HOM CTEIICHU M3 KOMIUIEKCHBIX UHCEII

OK 01, OK 02,
OK 03, OK 04,
OK 05, OK 07

Pazngea 10.
YpaBHeHUA U
HEpaBEHCTBA

Coaep:xanue yueOHOro MaTrepuaJa

.JICKIII/IH, TCOPETHYCCKHUE 3AHATUA

PaBHOCHIIBHOCTD ypaBHeHI/Iﬁ 1 HCPABCHCTB. OHpeI[eJ'IeHI/IH. OCHOBHBIE TCOPECMbI
PAaBHOCHJIBHBIX IEPEXOAaxX B YPABHCHUAX U HCPABCHCTBAX.

OO01re MeTobI pelieHns YpaBHEHUIA: Tepexo OT paBEeHCTBAa (PYHKIUN K PaBEHCTBY
apryMEHTOB /I MOHOTOHHBIX (DYHKIIHI, METO/ Pa30oKEHUs Ha MHOXKHUTEIIN, METOT
BBEJICHUS HOBOU IEPEMEHHOM.

@DYHKIMOHANBHO-TpaUYECKUN METOJI PEILICHUS] YPaBHEHUM.

OOm1rie METO/BI PEeIICHHUsI HEPABEHCTB: MEPEXO/] OT CPAaBHEHUS 3HAUCHHUH (QYHKIUH K
CPaBHEHMIO 3HAYEHUH apryMEHTOB /11 MOHOTOHHBIX (DYHKIUI, METOl HHTEPBAJIOB,
(yHKIMOHATIBHO-TpaUIECKU METOJ,.

OHpe,I[CJ'ICHI/IC MOIYJIA. PaCKpBITI/Ie MOAYJIA ITO OIIPCACIICHUIO. HpOCTCﬁIHPIC YpaBHCHHUA C
MOOYJIEM. HpI/IMeHeHI/Ie PaBHOCHJIBHBIX MMEPEXOAO0B B OIMMPCACIICHHBIX THUIIAX ypaBHeHI/Iﬁ C
MOIYJIEM

[Ipocrenmue HepaBeHCTBa ¢ MoAyineM. [IpruMeHeHre paBHOCHIIBHBIX MIEPEXO/I0B B
ONPEJEIICHHBIX TUIIAX HEPABEHCTB C MOAYJIEM

CucreMbl palliOHaJIbHBIX YPAaBHEHUH

CucTeMbl HppallMOHAIBHBIX YPaBHEHUHN

CucTemsl TOKa3aTeIbHbIX YPABHEHUN

CucreMbl ypaBHEHHUH ¢ iorapupmMamMu

Ilpogheccuonanvno-opuenmupoeannoe cooeprcanue (cooepicanue nPUKIAOH020 MOOY/)

Penienue TeKCTOBBIX 3a/1a4 IPOPECCHOHAIBHOTO COIEPIKAHMSI

IIpakTHYecKHe 3aHATHA

I'paprueckuii MeTo]| perieHust CHCTEM HEPABEHCTB C JIByMsl IEpEMEHHBIMU

OK 01, OK 02,
OK 03, OK 04,
OK 05, OK 07




KonTponbsHas pabora Ne9 «YpaBHeHUs U HEPAaBEHCTBAY

Pazmen 11.
[IpsiMbIe ¥ TUIOCKOCTH B
MIPOCTPAHCTBE

Coaep:xkanue yueOHOro MaTepHuaJia

.JIeKHI/lI/[, TCOPECTHYCCKHUE 3AHATHUA

[Ipenmer crepeomerpun. OCHOBHBIE OHTHSI (TOUKA, ITPsIMasi, IJIOCKOCTh, IPOCTPAHCTBO).
OcHoBHBIE akcHOMBI cTepeoMeTpun. [lepecekaromuecs, napajuieiabHble U
CKpeluuBaronuecs npsmblie. [Ipu3Hak 1 cBONCTBO CKpeIMBAIOIIUXCS NPAMbIX. OCHOBHbIE
IIPOCTPAHCTBEHHBIE (UTYPBI

[TapannensHble npsimas u mwiockoctb. Onpenenenue. [Ipusnak. CoiicTsa (c
JIOKa3aTeabCTBOM). Penenue 3amau

[Iepnennukynsapueie npsmMsle. Ilapamnensabie npsMble, IEPIEHAUKYISPHBIE K INIOCKOCTH.
JoxkazarenscTBo. [leprieHIuKyIspHbIe TUIOCKOCTH. [Ipu3HaK NepneHauKyIsIpHOCTH
IJI0CKOCTEN. JIokazarenabcTBO. PacCTOAHMS B IPOCTPAHCTBE.

Ilepnennukynsp u HakloHHas. Teopema o Tpex NeprneHauKyapax. Jloka3arenbcTBo. Yroi
MEXy OPSIMOM U INIOCKOCTBIO. YTOJI MEX/Y INIOCKOCTSIMH.

Ilpogheccuonanvno-opuenmuposannoe cooeprcanue (cooepricanue nPUKIAOH020 M0OOY)

Tetpasnp u ero snemenTsl. [lapannenenunen u ero snementsl. CBoiicTBa
IIPOTUBOIOJIOKHBIX I'paHel M [uaroHasnel napauienenunena. Ilocrpoenue ceuennit

IIpakTHYecKHe 3aHATHS

[TapannenbHOCTH ABYX MPAMBIX, IEPIECHANKYISIPHBIX TIIOCKOCTH, MEPIICHIUKYISIPHOCTD
IIJIOCKOCTEMH.

HepHeHI[I/IKy.]'IHpHOCTL HpHMOﬁ N IJIOCKOCTHU

KontponbHas pabora NelO «IIpsimble 1 IIIOCKOCTH B IPOCTPAHCTBEY

OK 01, OK 02,
OK 03, OK 04,
OK 05, OK 07

Pazgen 12.
MHOrorpaHHMKH U Tena
BpallcHUs

Coaep:xanue yueOHOT0 MarepuaJja

JICKIII/IH, TCOPETHYCCKHUE 3AHATUA

ITonatue MHOrorpanHuka. Ero snemeHTsl: BepunHsl, pedpa, rpanu. J(naronans. CeueHue.
BrImmykiiple 1 HEBBITYKIIbIE MHOTOTPAaHHHUKH

[Tonsarue npusmsl. E€ ocHoBanus u 60okoBbIe rpanu. Bricora npusmsl. [Ipsmas u
HakJIOHHas npusMma. [IpaBunbpHas npusma. E€ ceuenne

Hapaﬂnenennnen, CBOICTBa OpsAMOYTOJIBHOTO ITapaJUICIICIIUIIC/A, Ky'6 CeucHue I(Y6a,
nmapajuiCjcnurecaa

OK 01, OK 02,
OK 03, OK 04,
OK 05, OK 07




ITupamuna u ee anementsl. Ceuenue nupamusl. [IpaBunpHas nupamMua. YcedeHHas
nupamusia

HJ'IOH.[&,I[B OOKOBOM U ITOJTHOM ITOBCPXHOCTU IMPHU3MBI, ITHUPAMHUJIbI

CuMMeTpHs OTHOCUTEIBHO TOYKHU, IPAMOH, III0cKocTu. CuMMeETpHUs B KyOe,
napajuiesnienunesie, pusme, nupamujie

ITonsatue IMMPAaBUJIbBHOI'O MHOI'OI'PAHHUKA. CBolicTBa IMMPaBUJIbHBIX MHOTOI'PAHHUKOB

Hunuuap u ero snemenTsl. Ceuenne NUIMHApPa (MapajiieIbHOE OCHOBAHUIO U OCH).
PazBeptka nummaapa. ITnomaas NOBEpXHOCTH UIMHAPA

Konyc u ero snementsl. CeueHne KoHyca (MapasuielibHOe OCHOBAHHIO U MPOXOJIAIIEE Yyepe3
BEPIINHY), KOHUYeCKHe ceueHus. Pa3BepTka koHyca. [omanb moBepXHOCTH KOHYCA

VYceuennniit koHyc. Ero oOpa3syromias u Beicota. CeueHue yceueHHOro konyca. [lmomasns
MTOBEPXHOCTH YCEYEHHOTO KOHYCa

[Tap u chepa. Bzanmuoe pacnonoxenue cepsl u miockoctr. Ceuenue mapa, chepsl

ITonsatue 06 006bEMe Tena. O6BEM KyOa U PSMOYTOJIBHOIO Napajljiesienunesa.

Ilpogheccuonanvno-opuenmuposannoe cooeprcanue (cooepricanue nPUKIAOH020 M0OOY)

CuMMeTpHs B IPUPOZE, ApXUTEKTYpE, TEXHHUKE, B OBITY

KOM6I/IHaI_[I/II/I IFCOMCTPUYICCKUX TCII

Hcnonp3oBanue KOMOMHALMN MHOTOTPAHHUKOB U T€J BPAIEHHsI B IPAKTUKO-
OPHUEHTHPOBAHHBIX 3a1a4ax

HpaKaneCKue 3aHATHSA

O6bEM npusmbl U unuHApa. OTHOIIEHHE 00HEMOB MOJOOHBIX TEll.

O6bembl upamuibl 1 koHyca. O0bem mapa. [Tnomane nosepxHocTu chepsl

OObeMEbI U Jionaziv MOBEPXHOCTU MHOT'OTPAHHUKOB W TCJI BpalICHUS

KonTponbHas pabota Ne 11 «MHOrorpaHHUKH U Tejla BpallleHUs»

Pazgea 13.
KoopauHnatsl 1 BEKTOPBI

Conep:xkanue yueOHOro Marepuaja

.JIeKIII/II/I, TCOPECTHYCCKHE 3aHATHUSA

Bexrops! B ipoctpancTBe. ClI0KEHUE Y BBIYUTAHUE BEKTOPOB. YMHOKEHUE BEKTOPA HA
grcy0. KoMmmianapHbie BEKTOPBI.

JlekapToBBI KOOpIUHATHI B MpOoCTpaHcTBe. [IpocTreitmme 3a1a4m B KOOpIMHATAX.
PaccrostHue Mex 1y AByMsl TOUKaMH, KOOPJAMHATHI CEPEAMHBI OTPE3KA

OK 01, OK 02,
OK 03, OK 04,
OK 05, OK 07




CKaJ’IHpHOC IIPOU3BCACHNUEC BEKTOPOB. Paznoxxenue BCKTOpa 110 TPEM HCKOMILJIaHAPHbIM
BCKTOpaMm. KOOpI[I/IHaTLI BCKTOpA, CKAJIAPHOC ITPOU3BCACHNEC BCKTOPOB B KOOpAMNHATAX, YIOJI
MCXKAY BEKTOpaMHU, YroJl MCXKIOY HpﬂMOﬁ " IIJIOCKOCTBIO, YI'OJI MCXKY IJIOCKOCTSAMMU.

VYpasHenue cheprl. YpaBHEHHE MTIIOCKOCTH.

Ilpogheccuonanvno-opuenmuposannoe cooeprcanue (cooeprcanue nPUKIAOHO20 MOOYII)

KoopannarHast ninockocTs. Beluncienne paccTosiHUM 1 1UIomaied Ha MII0CKOCTH.
KosnuecTBeHHbIE pacyeThl

Hcnonp3oBanue BCKTOPOB JIA pCHICHUS 3aaa4

HpaKTnt{ecxue 3aHATHSA

Kontponwshas pabora Nel2 «KoopauHaTsl 1 BEKTOPBI»

Pazgen 14.
MHoxecTBa. DIeMEHTHI
Teopuu rpados

Conep:xanue yueOHOro Marepuaja

JIeKIII/lI/I, TCOPECTUYCCKHUE 3AHATUA

IloHsTre MHOXXECTBA. HOIIMHO)KGCTBO. OHGpaHI/II/I C MHOXCCTBaMH

ITonsitue rpada. Ces3ubiii rpad. JlepeBo, nuki rpad Ha MIOCKOCTH

Ilpogpeccuonanvno-opuenmuposannoe codeprycanue (cooeprcanue nPUKIAOH020 MOOYNA)

Onepaum/l ¢ MHOXKecTBaMu. Perienne MPUKIIAAHBIX 3a1a4

IIpakTHYecKHe 3aHATHA

KonTponbnas padora Nel3 «MHuoxecTBa. 71€MEHTHI TEOPUH TpadoBy»

OK 01, OK 02,

OK 03, OK 04,

OK 05, OK 06,
OK 07

IIpome:kyTounas arrecranus (JK3amMeH)

Bcero:




YCJOBMS PEAJIM3ALIAN ITPOT PAMMBI OBIIIEOBPA3OBATEJILHOM
TACIATITAHBI

TpeOoBaHNsI K MUHUMAJIbHOMY MATEPHAIBLHO-TEXHNYECKOMY 00ecnedyeHH 10

Peanuzanus yueOHOM TUCIMILIMHBI TpeOyeT HAIMYKUA y4eOHOro KabruHeTa, OCHAIICHHOTO
CHeUaIN3UPOBAaHHON yueOHON MeOesbIo U CpeACTBaMU 00yUYEHUSI.

O6opynoBanre yueOHOTo KaOWHETA: MOCAJ0YHBIE MECTA 1O KOJUYECTBY OOYYArOIIMXCS;
pabouee MecTO MpernojaaBaTelis; KOMIUIEKT Y4eOHHMKOB [0 MareMaTHKe; KOMIUJIEKT HaITISIIHBIX
MOCOOMH; KOMIUIEKT TECTOBBIX M MHIUBUAYAIBHBIX 3a/IaHUH.

Texuuueckue cpeicrBa OOy4deHHs: HHTEpPAaKTHBHas JOCKa C  JIMICH3MOHHBIM
POTPaMMHBIM 00€CTIeUeHUEM, MYJABTUMEINIHOE 000pyI0BaHHE, CBOOOTHBIN TOCTYII B UHTEPHET.

[Ipu peanuzanum pabodeit mporpammbl yueOHo# mucturmimabl OYII1.04 «MaremaTtuka
MOYET OBITh MCIIOJIb30BaHO IporpaMMmHoe oOecriedenue Big Blue Button (BBB), Moodle, -
JTUCK.

HNudopmanuonnoe odecneuenne. [lepeueHb pekoMeHyeMbIX Y4eOHBIX U3aHUIA,
HHTEPHET-PEeCypPCOB, AONOJTHUTEIbHOU JUTEPATYPbI

OcHoBHas nuTeparypa:
Maremaruka: anrebpa ¥ Hayajla MareMaTHYeCKOTO aHalu3a, reomerpus. Anrebpa ¥ Havana
MareMmatudeckoro ananmsza. 10-11 kimaccel: 6a30BbIN U yrIIyONEHHBIM ypoBHU : yueOHuk / 111, A.
Anumos, FO. M. Konsirun, M. B. Tkauésa [u ap.]. — 11-e uzn. — Mockaa : [Ipocsemienune, 2023.
— 464 c. — ISBN 978-5-09-107210-5. — TexkcT : anextponHsIii // L{ndpoBoii 00pa3oBarenbHbIHI
pecypc IPR SMART : [caiir]. — URL: https://www.iprbookshop.ru/132452.html (nmara
obpamenusi: 17.08.2023). — Pexum goctyna: st aBTOPU3UP. TOTB30BaTEICH
Maremaruka: anrebpa ¥ Hadaja MareMaTHYeCKOro aHaiu3a, reomerpusa. [eomerpus: 10-11
KJIacChl: 0a30BbI M yrmyOnénueiid ypouu : yueOnuk / JI. C. Aranacsn, B. @. byry3os, C. b.
Kanomues [u ap.]. — 11-e uzn. — Mockaa : [Ipocsemenne, 2023. — 288 ¢. — ISBN 978-5-09-
103606-0. — Texkcr : anexTponusbii / Lludposoit oopazosarensublii pecypc IPR SMART : [caiit].
— URL: https://www.iprbookshop.ru/132455.html (nara o6pamenus: 17.08.2023). — Pexum
JIOCTyHa: 171l aBTOPU3UP. NOJIb30BaTeNei
[{pi0ynst JI.M. Anrebpa: cucTeMbl JHMHEHHBIX ypaBHEHMH, apu(MeTHdYecKHe MpPOCTPaHCTBA,
MHOTOUYJIEHbI C KOMIUIEKCHBIMH Kod(durmentamu. Kypc neknuit [DnexkTpoHHBIA pecypc]:
yuebHoe nocobue/ LlpiOyns JIL.M., [Hupmosa E.E.— OnekTpoH. TekcTOBbIE HaHHble.— M.:
MockoBckui Tefgarorndeckuil rocynapcTBeHHbli yHuBepcurer, 2022.— 100 c.— Pexum
nocryna: https://iprbookshop.ru/122486.— IPR SMART

4. Jlapun, C. B. AnreOpa: MHOTOWIEHBI : yueOHOE TIOcOOHe ISt CpeHero MpodecCHOHAIBHOTO
oOpaszopanusi / C. B. Jlapun. — 2-e¢ m3m., ucnp. u gon. — Mocksa : UsnarensctBo Opaiit, 2023. —
136 c. — (IIpodeccuonanpHoe obpazoBanue). — ISBN 978-5-534-07828-2. — Tekct : 31€KTpOHHBII //
Oo6pazoBarenbHast Tuiatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/515758 (nata obpameHus:

[Toramos, A.Il. Jlunelinas anreOpa u aHamTUTHYECKas TEOMETPUS : YICOHUK M MPAKTUKYM JJIst

cpennero mnpodeccruonanbHoro obpaszoBanmsi/  A. Il. TloramoB. — Mocksa : M3znarenbcTBo
FOpaiit, 2023. — 310 ¢. — (IIpodeccuonanpHoe obpazoanue). — ISBN 978-5-534-01061-9. —
Texkct : omektponnbii  //  OOpasoBarenbHass  miatdpopma  FOpaiit  [caiiT]. —

JononHuTenbHasa IuTeparypa:
Anrebpa u Hauana ananuza. Temarudeckue Tecthl. 10—11 kmaccert / coctaButenu JI. O. Jlenurena,
I1. M. Kamaes, H. B. Kaproxuna. — 2-e uzn. — Mocksa : BAKO, 2021. — 97 ¢. — ISBN 978-5-
408-05744-3. — Tekcer : snextpoHHbIi // Ludposoit o6pazoBarenshblii pecypc IPR SMART :
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o0pa3oBareNbHbI HMHTEPHET-PECYpC IS UIKOJIBHUKOB, CTYJACHTOB, YYHTEICH H
poIUTENCH.

ww.fcior.edu.ru (MudopmanmoHHbie, TPEHUPOBOYHBIE U KOHTPOJIbHBIE MAaTEPUAIIbI).
(Enunas xomtekiuu 1udpoBbeIx 00pa3oBaTeIbHBIX PECYPCOB).

(y4eOHblIil mopran no ucnoaszoBanuto JOP).

(Yuurtenbckuii mopray. YpOKH, MPE3CHTAIMU, KOHTPOJbHBIE pabOThl, TECTHI,
KOMIBIOTEPHBIE MPOTPAaMMBbI, METOJMYECKHE pa3padOTKH 10 PYCCKOMY S3BIKY U
JIUTEpaType).

(O6pazoBarenbHbI opTai «Yueba)

Metoanueckoe odecnnedyeHue 00pa3oBaTeIbHOIO Mpouecca AJs 00yuyeHnsl HHBAJIMI0B U JIMIL
€ OrpAaHNYEHHBIMHM BO3MOKHOCTSIMM 310POBbS

VYcnoBus OpraHW3alMd U COAEp)KaHHe OOyYeHUS W KOHTPOJS 3HAHWA HMHBAJIUIOB M
oOyuaronuxcs ¢ OB3 no qucuummze «MaremaTikay onpeaessoTcs IporpaMMoi JUCHUIUIUHBL,
aJIalTHPOBAHHOM NPU HEOOXOAUMOCTH /7151 OOY4YEHHUSI YKa3aHHBIX 00y4JaroLIXCsl.

Opranuzanus o0y4eHus, TeKyIel u MpoMeKyTOYHOM aTTeCTallui CTYCHTOB-UHBAIUI0B
u crygeHToB ¢ OB3 ocymecTBisieTcss ¢ yueToM OCOOEHHOCTEH MCHUXO(PU3UUYECKOTO Pa3BUTHS,
WH/IMBUyaJIbHBIX BO3MOXKHOCTEH M COCTOSIHUS 30POBBS TAKMX OOYYaIOIIHXCS.

Ncxons n3 ncuxousnueckoro pa3BUTHS U COCTOSIHUS 37J0POBbS CTYI€HTOB-UHBAJIUIOB U
cryaeToB ¢ OB3, opraHusyrorcs 3aHATHS COBMECTHO C JAPYIMMH OOyYaroIIMMHUCS B OOLIMX
rpynnax, HCIHOJIb3Ysl COIMAJIbHO-aKTUBHBIE M PEQIIEKCUBHBIE METOAbl OOY4YEHHs CO3/aHus
KOM(OPTHOTO MCUXOJOTHUECKOT0 KIMMaTa B CTyACHUYECKOM IpyIIe UilH, IPH COOTBETCTBYIOIIEM
3asBJIGHUM Takoro oOy4aromierocsi, Mo HWHAWBHUAYaJbHOM MporpamMme, KOTOpas sBISETCS
MOAM(ULIMPOBAHHBIM BAapHMAHTOM OCHOBHOH paloueil mporpammbl JuUCHMIUIMHBL. [lpu 3ToM
coJiepKaHue IMporpaMMmbl AUCLHMIUIUHBI HE H3MeHsieTcs. M3MeHstoTcs, Kak IpaBuiio, (HopMbl
00y4eHust 1 KOHTPOJIsI 3HaHU, 00pa3oBaTeIbHbIC TEXHOIOTHH U AUJAKTUYECKUE MaTepHAaIbL.

OOyueHue CTyIeHTOB-MHBAJIUJOB U cTyneHToB ¢ OB3 Takke MOXET OCYyIIECTBISATHCA
WH/IMBUYaJIbHO W/WIN C IPUMEHEHUEM JUCTAHIIMOHHBIX TEXHOJIOTHH.

JucranunonHoe  oOy4yeHue  oOeclieuMBaeT  BO3MOXHOCTh  KOMMYHHKAIMil ¢
npernojaBaresieM, a TaKkKe C APYrMMH OOy4aeMbIMH IOCPEICTBOM BEOMHApOB (HarpuMep, C
WCIIOJIb30BaHUEM TIporpamMmbl  Skype), 4To CIOCOOCTBYET CIJIOUEHHIO TPYIIIbI, HAIpaBIseT
y4eOHYI0 TPYIITYy Ha COBMECTHYIO paboTy, 00CYKIeHHE, TPUHATHE TPYIIIOBOTO PELICHHUS.

B yuyeOHOM mponecce uisi TOBBIIIEHUS YPOBHSI BOCHIPUSATUS U MepepabOTKH y4uyeOHOM
UH(OPMAIIUN CTYJCHTOB-UHBAJIUJIOB U CTyIeHTOB ¢ OB3 mpumeHsioTcs MyabTUMEIUNHBIE U
CHelHalN3UpOBaHHbIE TEXHUYECKHUE CpEICTBa NpueMa-nepenayn y4dyeOHoW uHpopManuu B
JOCTYIHBIX (hopMax JUIsl CTYACHTOB C PAa3IMYHBIMU HAPYIICHUSMH, 00ECIIE€UMBACTCS BBIITYCK
aJbTEPHATUBHBIX (OPMATOB TIEUATHBIX MarepHaslioB (KPYHMHBIM MIPUDT), DIEKTPOHHBIX
o0pa3oBaTelbHBIX pecypcoB B (GopMmax, aJaNTHPOBAHHBIX K OrPAaHUYEHUSIM 37I0POBbS
oOyyaroniuxcs, Haim4re HeoOX0UMMOTo MaTepuaIbHO-TEXHUYECKOTO OCHAILIEHUSI.

ITonOop u pa3zpaboTka yueOHBIX MaTepHajiOB MPOU3BOAUTCS IMPENOJABATEIEM C YUETOM
TOTO, 4YTOOBI CTYAEHTHl C HapyUIEHMSMH CclyXa M[OJIy4ald HHPOpMAlMI0 BU3YaJlbHO, C



HApYIICHUSMU 3PEHHUS — aynuajabHO (HAampUMep, C MCIOJIb30BAaHUEM IIPOTPaMM-CHHTE3aTOPOB
peun).

Ilpumeuanue: Illpenooasamenu, yueOHvie Kypcbl KOMOPbIX Mpebdylom Om ChyoeHmos
BbINONIHEHUSL ONPEOENeHHbIX Cneyuphuiueckux 0eticmsuil U npedCmasisaouux cooou npooiemy uiu
oeticmeue, HegbINOIHUMOE OJi CMYOEHMO8, UCHLIMbIBAIOWUX MPYOHOCTU C NEPEOBUNCEHUEM UTU
peuvto, oosizanvl 6 PIIJ] yuecmvb smu ocobenHocmu u npeoiazamv CmyoeHmam-uHeaiuoam u
cmyoenmam ¢ OB3 anbmeprnamuenvle Memoobi 3aKpenienus u3yuaemo20 Mamepuaid.

Jlnist ocyniecTBISHHsS TPOIEYP TEKYIIEr0 KOHTPOJIS YCIEBAEMOCTH U MPOMEKYTOYHON
artecranuu odydaronmxcs nHBanuaoB u aui ¢ OB3 (o OlleHOYHBIX CPECTB MO TUCIUILINHE,
MIO3BOJISIFOIIUI OIICHUTH JOCTH)KEHUE UMH PE3Y/IbTaTOB 00yUCHHSI U YPOBEHb COPMUPOBAHHOCTH
KOMITETEHINH, TPEAYCMOTPEHHBIX y4YeOHBIM IUTAHOM W pabouell MporpaMMoOl AWCIMILTUHBI,
aIanTHPYETCs 1151 00YYaIOLIMXCsI HHBAJIHMIIOB ¥ JIUI] C OTPaHHYEHHBIMHI BO3MOYKHOCTSIMH 37I0POBBSI
C YYETOM WHIUBUIYATbHBIX MCUXO(PHU3UOIOTUICCKUX OCOOCHHOCTEH (YCTHO, NMHCHMEHHO Ha
Oymare, MUCbMEHHO Ha KOMIBbIOTEpe, B ¢GopMme TecTupoBaHus H T.I.). [Ipum HeoOXomumocTu
0o0yJarommmcsi TPEIOCTABISICTCS JONMOTHUTEIILHOE BpeMs JUIsi TOATOTOBKH OTBETa IPHU
MIPOXOXKJICHUH aTTECTAIIHH.



OHTPOJIb U OHEHKA PE3VJIBTATOB OCBOEHUSA
OBIIEOBPA3OBATEJIbHOM JUCIUIIJINHBI
KoHTponb W olLieHKa pe3ylnbTaToB OCBOCHHS O0OLIe00pa30BaTENbHON JTUCIUILIIMHBI

PaCKpBIBAIOTCS Yepe3 AUCUUTUIMHAPHBIE PE3Y/IbTaThl, HAapaBIeHHbIE Ha (OPMUPOBAaHUE OOIINX U

npodeCCHOHATBFHBIX KOMITETEHIIUH 110 pa3ziesiaM U TeMaM COZIepKaHHsl yueOHOro MarepHara.

Oob6masi/mpodeccuoHaabHas Paznen/Tema THun oeHOYHBIX
KOMIEeTeHI U MepOonpUATHIA
P [TucerMeHHBIH KOHTPOIb B (hopMe:

OK 01. Beibuparb cocoObl peleHus 2 - Konrpompnas pabGora Nel
3aj7a4 podeCcCHOHATBHON 5 «MaremMaTtuka OCHOBHOM
JIESITEIbHOCTH TPAMEHUTEIHHO 1 TITKOJTBD»

K pa3JInYHbIM KOHTEKCTaM e - Konrpompnas pabora  No2
OK 02. Hcmonp3oBaTh COBpPEMEHHBIC 1 «KopHu u crernenny»

CpencTtea  IIOMCKa, aHanusza H
UHTEpIpeTaluy  WHPOpPMAlMU, H
WHQOPMAIIMOHHbIE TEXHOJOTUU  JUIS
BBIIIOJIHEHHUS 3a1a4

po(heCCHOHATTLHON ACSITEIBHOCTH

OK 03. IInanupoBats 1 peaqTnu30BbIBaTh
coOcTBeHHOE TmpodeccHoHamTsHOE |
JMYHOCTHOE pas3BuTHE,
NPEANPUHAMATENBCKYIO JIESITEIbHOCTD
B npoeccrHoHaTBEHOM ctepe,
WCIIOJIb30BaTh 3HAHMA MO (PUHAHCOBOU
TPaMOTHOCTH B Pa3IMYHBIX KHU3HEHHBIX
CUTYaIUIX

OK 04. OddexTuBHO
B3aUMOJICHCTBOBaTh W paboTarh B
KOJUISKTHBE ¥ KOMaH]Ie

OK 05. OcymecTBiare YCTHYHO U
NUCbMEHHYI0 ~ KOMMYHHUKAalMIO  Ha
rOCyIapCTBEHHOM s13blke Poccuiickoi
Odenepani ¢ y4eToM OCOOEHHOCTEH
COLIMAJIBHOTO U KYJIBTYPHOTO KOHTEKCTA
OK 07. CogeiicTBOBaTh COXpaHEHHUIO

OKpy>Karolen cpenbl,
pecypcocOepexeHnro, MPUMEHSATH
3HaHWA 00 W3MEHEHWH KIIMMara,
MIPUHLIUIIBI OepexITMBOTO
MIPOU3BOJICTBA, 3P PEeKTUBHO
JIEUCTBOBATh B Ype3BbIYANHBIX
CUTYaIMsIX

Konrpompaass pabora  Ne3
«Iloka3zarenbHas QpyHKIHSD)
Kontponsnas pabora  Ned
«JIorapumer.

Jlorapudmudeckast GpyHKIH»
KontponsHas pabora  No5

«OCHOBBI ~ TPUTOHOMETPHH.
TpuronomeTpuueckue
(GyHKIMM»

Kontponpaast paGora Neb
«OneMeHTsl KOMOWHATOPHKH,
TEOPUM  BEPOATHOCTEH U
CTaTUCTHUKI

Kontponpaast paGora Ne7
«[IpousBoanas dyHkum, e
MIPUMEHEHUE

Kontponbuas pabora  Ne8
«ITepBooOpasnas dhyHKIHH, €€
MIPUMEHEHUE

KonTtponsHas pabora  Ne9
«YpaBHEHUSI U HEPABEHCTBA»
Kontponsaas pabora Nel0
«IIpsiMple ¥ TIJIOCKOCTH B
MPOCTPAHCTBE
Kontponbsnas pabora Ne 11
«MHOrOrpaHHMKM W Tena
BpALLCHUS»

Kontponsaas pabora Nel2
«KoopnuHatbel 1 BEKTOPBDY
Kontponpaast pabora Nel3
«MHoXxecTBa. ONEeMEHTBI
Teopuu rpadoBy»

[IpomexxyTounass arrectanus —
9K3aMeH B 1 u 2 cemecTpax




O01mme KpUTEPUHN OLIEHKH Pe3yJIbTATOB 0CBOEHHSI Y4eOHOW TMCHUNIMHBI

B yCTHBIX ¥ IMCbMEHHBIX OTBETAaX CTYJCHTOB Ha IPAKTUYECKUX (CEMUHAPCKUX) 3aHATHSIX,
B COOOIEHMX U JTOKJIAAX, 3CCe U APYTruxX (opMax ayIuTOPHON U CAaMOCTOATENBbHOM paboTHI, a
TaKKe B TEKYIUUX KOHTPOJBbHBIX paboTax YYMUTBHIBAIOTCA: TIJIyOMHA 3HAaHUM, BIAJCHUE
HEOO0XOIMMBIMU YMEHHUSMH (B 00bEMe IPOTPaMMBI), IOTHYHOCTh U3JI0KEHHUS MaTepuiia, BKIIOYast
000011eHus, BBIBOJIbI, COOJIIOJJCHHE HOPM JIMTEPATYPHOU PEUH.

OueHKY «OTJIMYHO» 3acily’KUBAeT CTYAEHT, TBEPJO 3HAIOIIMK NMPOrpaMMHBIN Marepuall,
CUCTEMHO WU TIpPaMOTHO M3Jaraloluii ero, JAEMOHCTPUPYIOIIMHA HEOOXOAUMBIH ypPOBEHb
KOMITETEHIMH, 4ETKHE, CKaTble OTBETHI Ha JOIOJHUTENIbHBIE BOIPOCHI, CBOOOJHO BIIAJICIOLIUI
HNOHSTUMHBIM aIlllapaToM.

OLEeHKY «XOpolIo» 3aCiIyXKUBAEeT CTYACHT, IPOSBUBIININ [TOJHOE 3HAHUE IPOTrPAMMHOIO
Marepuana, IeMOHCTPUPYIOIINHA COPMUPOBAHHBIE HA JOCTATOYHOM YPOBHE YMEHHUS U HaBBIKH,
yKa3aHHbIE B IIPOrpaMMe€ KOMIIETEHIIMH, JOMYCKAIOUINI HENPUHLMIINAIBLHBIE HETOUHOCTH MpU
U3JI0KCHUM OTBETA HA BOIPOCHI.

OIEHKY «YA0BJI€TBOPHUTEIbHO» 3aCIIy)KUBACT CTY/IEHT, OOHAPY)KUBLIMHA 3HAHUS TOJBKO
OCHOBHOI'O MarepHajia, HO HE YCBOMBIIMU Jl€Talld, JONYCKAIOUIMKA OMIMOKH MPUHLUIHAIBEHOIO
XapakTepa, IEMOHCTPUPYIOIIMH He 10 KOHIA C(HOPMHPOBAHHBIE KOMIETCHIUH, YMEHUS
CUCTEMATU3UPOBATh MaTepuall U AeaTbh BHIBOJBI.

OneHKy «Heyl0BJIETBOPHUTEIbHO» 3aCIYy)KUBAET CTYIEHT, HE YCBOMBIIUNA OCHOBHOIO
COZIep)KaHUs MaTepuala, He YMEIOIui cucTeMaTu3upoBaThk HH(POPMALIUIO, AeIaTh HEOOX0UMbIe
BBIBOJIbI, YETKO M T'PaMOTHO OTBEYaTb Ha 3aJaHHBIE BOIIPOCHI, JAEMOHCTPUPYIOIIUN HU3KUI
YPOBEHb OBJIa/IeHUS] HEOOXOMMBIMH KOMIETEHIIUSIMH.

OuneHuBaHMe CTYIEHTA HA IK3aMeHe N0 y4eOHO AUCHMIINHE

O1eHKa «OTJMYHO» BBICTABIIAETCS CTYHACHTY, €CIM OH IIyOOKO M IPOYHO YCBOWII
IIPOrpaMMHBIM MaTepual, UCUEPIBIBAOILE, TOCIEI0BATENbHO, YETKO U JIOTUYECKU CTPOMHO €ro
U3JaraeT, yMeeT TEeCHO YBSA3bIBaTh TEOPUIO C MPAKTHKOM, CBOOOAHO CHpAaBIseTCs C 3aJadyaMi,
BOIPOCAMU M JPYTMMH BUJAMH [PUMEHEHUsS 3HAHUW, HE 3aTPyJHSETCS C OTBETOM IIpH
BUJOM3MEHEHUU  3aJ]aHui, TPaBWIbHO OOOCHOBBIBACT MPHUHATOE pEIIeHUe, BajeeT
Pa3HOCTOPOHHUMH HaBbIKAMH U MIPUEMAMU BBITIOJIHEHUS MPAKTUYECKUX 3a/1ad.

OneHka «X0pouo» BHICTABIIETCSA CTYAEHTY, €CIM OH TBEPIO 3HAET MaTepual, rpaMOTHO
U TI0 CYILIECTBY M3Jaraer €ro, He JOMYCKasl CYIIECTBEHHBIX HETOYHOCTEW B OTBETE HA BOIPOC,
IIPABWJIBHO NPUMEHSET TEOPETUUYECKUE IOJIOKEHUS NPU PELIEHUM NPAKTUYECKUX BOIPOCOB U
3a/1a4, BiIaJieeT HEOOXOIMMbIMHU HaBbIKAMU U MPUEMAMU UX BBITIOJTHEHHUS.

OneHka «yI10BJIeTBOPUTEIBbHO» BBICTABISIETCS CTYIEHTY, €CJIM OH UMEET 3HAHUS TOJIBKO
OCHOBHOI'O MaTepHajla, HO HE YCBOWJ €ro JeTajied, JOIYyCKaeT HETOYHOCTH, HEJOCTaTOYHO
npaBUiIbHbIE (OPMYITUPOBKU, HAPYIIEHHUS JIOIMYECKOH MOCIEeI0BaTeIbHOCTH B H3JI0KEHUU
IPOrpaMMHOT0 MaTepuaa, UCIbITHIBACT 3aTPYIHEHUS IPU BBIIIOJHEHUH NTPAKTUYECKUX PadoT.

OneHka «HEYI0BJETBOPHTEIbHO» BBICTABIISIETCS CTYACHTY, KOTOPBIH HE 3HAET
3HAYUTEIbHOM YacTW MPOrpaMMHOIO MaTepuaia, JIONYCKaeT CYLIECTBEHHbIE OIIMOKH,
HEYBEPEHHO, C OOJIBIIUMHU 3aTPYAHEHUSIMH BBITIOIHAET MPAaKTHUECKUE paboThI.

ITepedyenb BONPOCOB 1Jist NOATOTOBKH K IK3aMEHY
1o y4eOHoii qucuuninHe «Maremaruka

OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBL.
OyHKIMS y=sinx, ee rpaduK U CBOMCTBA.
OyHKIUS y=Cc0SX, ee rpaduK 1 CBOMCTBA.
OyHKIMS y=tgX, ee rpaduK U CBOMCTBA.
OyHKIUS y=ctgX, ee TpaQK U CBOWCTBA.
[TpeobpazoBanue rpagKoB.
YeTHble M HEUETHBIE (PYHKIIMH.
Bospacranue, yopiBanre QyHKIUU. DKCTPEMYMBI.
Cxema uccieoBaHus PYHKITHH.

CoNoOR~wWNE



10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
217.
28.
29.
30.

ApKCUHYC, apKKOCHHYC, apKTaHI'€HC, apDKKOTaHT€HC.

Onpenenenue npousBoaHou. [Ipupamenue aprymenTa, npupaiieHne QyHKIIAN.
[TpaBuiia BEIUMCIIEHMS IPOU3BOJHBIX.

[TpousBoaHast ca0xKHOU (QYHKIIMH, TPUTOHOMETPUYECKUX PYHKLIUH.
OcHoBHBbIE HopMyITl AH(PEepeHIIUPOBAHUS.

KacarenbHas k rpaduky QyHKIIHH.

[Tpon3BoaHAs B TEXHUKE U (PU3HKE.

[Tpu3nak Bo3pacTaHus Wi yObIBaHUS (PYHKILIUU.

Kputnaeckue Touku QyHKIIUU, MAKCUMYMbl 1 MUHAMYMBI.
Haubonbiiee 1 HauMeHblee 3Ha4eHUs] PYHKIUU.

ITepBooOpazHas. OCHOBHOE CBOMCTBO IIEPBOOOPA3HOIL.

Tpu npaBuia HAXOXKIEHUS TPOU3BOAHBIX.

Tabnuiia nepBooOpa3HbIX.

[Tnomane kpuBouHEHHOM Tpanenuu. Popmyna Herorona-Jleitoaua.
KopeHb n-0ii CTENEHH U €ro CBOMCTBA.

CreneHs ¢ pallMOHaIBLHBIM MTOKA3aTeNIeM U €€ CBOMCTBA
[TokazarenpHast QyHKIMS, ee rpaduK U CBOHWCTBA.

JlorapudMmsl 1 UX CBOMCTBA.

Jlorapudmuueckas GyHKIUS, ee TpaduK U CBOMCTBA.

[TpumeHneHue uHTErpana.

[TpousBogHas TMOKa3aTeNbHON W JiorapupMuydeckord (YHKIHH, TepBooOpa3Has

noka3arenbHON PyHKIUY.

31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.
51.
52.
53.
54,
55.
56.
S7.
58.
59.
60.

AKCHOMBI CTEPEOMETPHH.

[Tpocreiimme reoMETPUYECKHE TEJIA U UX TOBEPXHOCTH.
[TapayienpHOCTB MPSAMBIX, PSMOM U TUIOCKOCTH.

B3anmHOe pacnosoxeHue NpsMbIX B IPOCTPAHCTBE.

ITapamienpHOCTB IIJIOCKOCTEM.

Terpasap u napaienenumnen.

[TeprieH IUKYASPHOCTD NPSAMBIX U IUIOCKOCTEH.

[TepieHAUKY/ISp U HAKJIOHHBIE.

JIByrpaHHbIil yrosi.

[TonsiTe MHOTOTpaHHMKA. BBIYKIIbIE M HEBBITYKJIBIE MHOTOI'PAHHUKH.
I'eomeTrpuueckoe Teno.

[Tpusma. IIpsimas, npaBuibHast, HakJIOHHAs. OObEMBbI IPU3MBI.
[Mupamuna. [IpaBunbpHas nupamua u ee cBoiicta. Anopema. O0beM nupaMuabl.
YceuenHas nupamuza.

[TpaBriIbHBIE MHOTOI'PAaHHUKHU.

CumMMeTpus B IpOCTPAHCTBE.

CrnoxeHue ¥ BbIUUTAaHUE BEKTOPOB (rpaduueckn).

YMHO)KEHHNE BEKTOpa Ha 4nci0. CBONCTBA YMHOXKEHHUS.

Kommnanapusie Bektopsl. [IpaBuio napamienenumnena.

ITpstmoyronbHast cucteMa KOOpJAuHaT B IPOCTPAHCTBE

[TpaBuiio cyMMBbl, pa3HOCTH, IPOU3BEIACHHS BEKTOPA HA YUCJIO.
[Tpocreiimme 3a1aun B KOOpAMHATAX.

CkansipHO€ MPOU3BEIECHNE BEKTOPOB.

[lenTpanpHas, oceBasl, 3epKanabHas cuMMeTpus. [lapannensHblil nepeHoc.
Mununnp. [1nomaas MOBEpXHOCTH LHUIMHPA U €70 00bEM.

Konyec. IInomans NOBEpXHOCTH KOHYCA M €r0 00BEM.

Cdepa u map. [Inomane cdepsl, 00beM 1Iapa.

KacarenbHas II0CKOCTb K cepe.

[TonsaTue 06bemMoB. CBoOMCTBA 0OBEMOB.

[ToHsiTHE IAPOB CErMEHTA, IIAPOBOTO CJIOS, IIAPOBOTO CEKTOpA U UX 00BEMBI.



