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[Iporpamma ob6meo6pazoBatensHoi qucuummael OO/1.07 MaremaTrka pa3paboTana Ha
OCHOBE:

- (enepalbHOTO TOCYAApPCTBEHHOTO 00pa30BaTENILHOTO CTAaHIApPTa CPEIHEro OoOIIero
obpazosanus (nanee — PI'OC COO);

- TIPUMEPHOI OCHOBHOI 00pa30BaTEIbHOM MPOrpaMMBbI CPETHEr0 O0IIero 00pa3oBaHUsI
(manee — ITOOIT COO);

- (denepalbHOr0  TOCYAapPCTBEHHOTO  O0pa30BaTENBHOTO  CTAaHAApTa  CPEIHEro

npodeccroHanbHOr0 06pazoBanus (naee — GI'OC CITO) 09.02.07 UudopMalMOHHbIE CHCTEMBI U

porpaMMHUpPOBAHNC,

- IpUMEpHOM paboueil mporpamMMel 00111€00pa30BaTEILHON AUCIUILUIMHBI «MaTemaTuka
TEXHOJIOTUYECKOW HAaNpaBJIeHHOCTHU (/17151 po(eCCHOHATBHBIX 00pa30BaTEIbHBIX OpraHU3alHii);

- ydyeOHoro muaHa mno cneuuanbHoctd 09.02.07 HHpopMalmoHHBIE CUCTEMBI U
MIPOrpaMMHUPOBaHHUE;

- paboueit mporpamMmbl BocruTanus 1o crenuanbHocTH 09.02.07 MuapopManmnoHHbIE
CUCTEMBI U IPOrpaMMHUpPOBaHUE



Opranuzanus-pa3padorunk: ®DuHaHCOBO-TexHONMOTHYecKHi kowtemk DOI'BOY BO
«CapaToBCKUI TOCYIapCTBCHHBI YHUBEPCUTET M'€HETUKH, OMOTEXHOJIOTHH U WHKECHEPUU UMEHU
H. . BaBunosa»

PazpaboTuunk: bock B.1IO., mpemnonaBatens.

PaccmoTpena Ha 3aceiaHuM IPEeAMETHOW KOMUCCHU JTUCIUIUIMH 0011e00pa30BaTeIbHOTO
nukia, npotokoi Ne 6 ot 11.01.2024 rona.

PaccMoTpeHa Ha 3aceqaHWM IEJArOrMYecKOro COBETa KoJUIemKa, MpoTokod Ne 4 ot
12.01.2024 rona.

PekoMeH0BaHAa METOJMYECKMM COBETOM KOJIJIEKa K HCIOJIb30BAHHIO B y4eOHOM
Mporecce TMPU peaTu3alii MPOTPaMMbl TMOJTOTOBKH CICIHAIIMUCTOB CPEIHEr0 3BEHA IO

cnenuaabHOCTH 09.02.07 MHdopMannoHHbIE CHCTEMBI U HPOrpaMMUpoBaHue, MPOTOKOJI Ne 4 ot

15.01.2024 rona.
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1. OBIIASI XAPAKTEPUCTHUKA PABOYEN ITPOI' PAMMBI
OBIIIEOBPA3OBATEJBbHOM JUCHUIIJINHBI
OO.07 MaTtemaTuka

1.1 MecT0 AUCHUIIMHBI B  CTPYKTYpe OCHOBHOH mnpodeccHOHAIbHOM
o0pa3oBaTe/IbHON MPOrPaMMBbI:
Oo6meobpazoBarenbras muctumimaa OOJ[.07 Marematuka sBIsSIeTCS 00s3aTeIbHOM

JacThi0 00I11€00pa30BaTEIbHOTO NHKIA 00pa30BaTEJbHONW MPOrpaMMbl MO  CIEHHATBHOCTU

09.02.07 MnpopManmoHHBIE CUCTEMBI U IPOTPAaMMHPOBAHHE

Ob6meobpazoBatenbHas nucuuumia OO/.07 Maremaruka usyyaercs Ha yriayOJeHHOM
YpOBHE.

1.2. llesu ¥ MUIAHUPYeMbIe pPe3yJbTAThl 0CBOCHUS AUCHUIIUHBI:

1.2.1. lleab AMCHUANIMHBI

Conepxxanne pabodeil mporpamMmmbl obmeoOpazoBarenbHor  aucturinasl OOJ.07
MaremaTrka HampaBJIeHO Ha MJOCTIDKEHHE pE3YyJIbTaTOB €€ H3Y4YeHUS B COOTBETCTBHH C
tpeboBanusamMu OI'OC COO c¢ yuetom npodeccuonanbHoi HanpasiaeHHocTH GT'OC CIIO:

- (opMHpOBaHWE TPEICTABICHUN O MaTeMaTHKe KaK YHHBEPCAJILHOM SI3bIKE HAyKH,
CpeACTBE MOJICIIMPOBAHMS SIBIICHHUI U MPOIIECCOB, 00 HIIESX U METOIaX MaTeMaTHKH;

- pa3BUTUE  JIOTUYECKOTO  MBIIIJICHUS,  IPOCTPAHCTBEHHOTO  BOOOpaKEHMUS,
QITOPUTMUYECKON KYJIbTYpPbl, KPHTUYHOCTH MBILUICHUS Ha YPOBHE, HEOOXOIUMOM /ISl OyayIiei
npohecCHOHANTBHOU EATETLHOCTH, JIJIS TPOJIOJDKEHUST 00pa30BaHuUs U CaMOOOpa30BaHNUS,

- OBJIaJIcHME MAaTeMAaTHUYeCKUMHU 3HAHUSMU U YMEHUSAMH, HEOOXOJUMBIMH B
MOBCEIHEBHOM JKM3HHM, JUISI M3YYEHHUS CMEXKHBIX €CTECTBEHHO-HAayYHBIX MPEIMETOB Ha
yri1yOJIEHHOM YPOBHE M TUCIUIUIMH MPO(EeCCHOHATBLHOTO UKIIA, JAJIs OJIydeHUs: 00pa3oBaHUs B
obrnacTsx, TpeOyIOMMX yriIyOJlIeHHON MaTeMaTHYeCcKOi MOAr0OTOBKH;

- BOCIHTAaHHE CPEICTBAMU MAaTEMAaTUKU KYJIbTYpPbl JUYHOCTH, MOHUMAHUS 3HAUHMMOCTH
MaTeMaTHKU JJIs Hay4YHO-TEXHHYECKOTO IMporpecca, OTHOUICHUS K MaTeMaTHKe KaKk K 4YacTh
oOliedenoBeyeckol KyJIbTyphl 4epe3 3HAaKOMCTBO C MCTOpUEH pa3BUTUS MaTeMaTHKH,
ABOJIIOIMEH MaTeMaTHYECKUX HJICH.

1.2.2.I1lnanupyemble pe3yabTaThbl 0CBOEHMHSI 001eoOpazoBaTeIbHOM
aacHuIINHBI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO

Oco60¢ 3Ha4YCHKE TUCIUIIMHA UMeeT TPH (OPMUPOBAHUHU U PA3BUTHH OOIITUX
komnerennuii: OK 01 — OK 03.



O01IMe KOMIeTeH NI

I[Inanupyemble pe3yabTaThbl 00y4eHU s

Oo0mue

I[chmmnnapnble

OK 01 Bsi6upats criocoOsr
pereHus 3a1a4
pohecCuoHaATBHOM
NesaTeNbHOCTH
MPUMEHUTEIEHO

K Pa3JIMIHBIM KOHTEKCTaM

B gactu TpymoBOoro BocnuTaHus:

- TOTOBHOCTh K TpPY/Iy, OCO3HAHHE IEHHOCTH
MacTepCTBa, TPYI0JIIO0HE;

- TOTOBHOCTh K AaKTHUBHOH JeATEIbHOCTH
TEXHOJIOTHISCKOM U COITMAJIbHOM
HaIpaBJIEHHOCTH, CIIOCOOHOCTh WHUIIMUPOBATH,
MJIAHUPOBAaTh M CaMOCTOSITEIbHO BBITIOJHSTH

TaKyIO ACATCIIbHOCTD,

- HWHTEpeC K pa3IUYHBIM chepam
po(hecCHOHATFHON ACSATEIIHOCTH,
OmnageHne  yHUBEPCAIBHBIMH  Y4COHBIMHU

[M03HABATENbHBIMU JEHCTBUSIMM:
a) 0a30BBIC JIOTHYCCKHUE JICHCTBUA:
- CaMOCTOSTEILHO (hopMyIUpOBaTH u
aKTyaJIM3MUpPOBaTh MPOOIIEMY, pacCMaTpUBATh €€
BCECTOPOHHE;

- YCTaHaBJIMBAThH CYIIECTBCHHBIN MPHU3HAK WA
OCHOBaHHUS JUIsl CPAaBHEHHS, KJIacCH(PHKAIIUU U
000011IeHN;

- ONpeneNsTh LEeNH JeSITeNbHOCTH, 3aJaBaTh
napaMeTpsl U KPUTEPUHU UX JOCTHKCHHUS,

- BBISIBJISITh 3aKOHOMEPHOCTH U TIPOTHUBOPEYHS B
paccMaTpUBAEMBIX SBJICHHSIX;

- BHOCHUTb KOPPEKTHBBI B JIEATEIHHOCTH,
OIICHUBATh COOTBETCTBHE PE3YIbTATOB IIEIISM,

OLICHUBATL PUCKU MOCJIEICTBUIM ACATCIIBHOCTH,

-BJIa/IETh METOJAMH JIOKA3aTeNIbCTB, AJITOPUTMAMH PEIICHUS
3a/1a4; yMeHue (GopMyIHpOBaTh ONpEAETCHUs, aKCUOMBI U
TEOpPEMBbl, TPUMEHSITh WX, MPOBOJIUTH JIOKa3aTEIbHBIC
paccyXJeHUs B X0JI€ PELIeHUs 3ajay;

- YMCTb OIICPUPOBATH MMOHATHUAMU: CTCIICHb YUCJIA, norapmi)M

qucia, YMCHHUC BBIIIOJIHATH BBIYHUCICHUC 3HaUEeHUU U
npeoOpazoBaHus BBIPAKECHU I co CTEIEHAMU u
norapumamu, TpeoOpa3oBaHus  JIPOOHO-PATMOHATBLHBIX
BBIPAYKECHMUI;

- YyMeTb OIEpUpOBaTh TMOHATUSMHU:  palHOHAJIbHBIE,
UppaluoOHaIbHBIE, MoKa3arebHbIE, CTETIEHHBIE,
jJorapu@MuyuecKue, TPUTOHOMETPUYECKHE YpaBHEHHS U

HEPAaBEHCTBA, UX CUCTEMBI;

- YMEThb ONEpPUPOBaTh MOHATUAMU: (DYHKIUS, HEMpepbIBHAS
byHKIMS, nepBooOpasHasi, OIpeIeTIeHHbII
UHTETpal, yMETh HaxOIUTh IPOU3BOJIHBIC SJIEMEHTAPHBIX

IMPpOU3BO/HAA,

(GyHKIUH, UCHIOJB3Ys CIIPAaBOYHbIE MAaTEpUAJIbl; UCCIEI0BATH
B IpocTeHmux ciaydasx (YHKIMM Ha MOHOTOHHOCTB,
HaXOJUTh HaWOOJbIINE U HaUMEHbIINE 3HAUCHUs (DYyHKIIMIA;
CTPOUTh  TpaduKH
anmapara

MHOTOYJICHOB C
MAaTEMaTHU4CCKOIro

HUCIIOJIBb30BaHUCM
MMPUMCHSITH
IMMPOU3BOJHYIO IIpU PCIICHUH 3aJa4 Ha ABUKCHUC, PCHIATH
MMPAKTUKO-OPUCHTHPOBAHHBIC 3aJa4d Ha HauOOJIbIINEe U

aHalinu3a,

HAauMEHBIINE 3HAYEHMs, Ha HaXO0XKJIEHUE IYTH, CKOPOCTU
YCKOPEHUS;
- YMETb ONEpUPOBATh MOHATHAMMU: palMOHaIbHas (YHKIUS,




- pa3BHUBATb KpPCATHUBHOC MBINUJICHUC IIpU
PCIICHNUH KU3HCHHBIX HpO6JICM

0) 6a30BBIC HCCIICIOBATEIIHLCKHUE ACHCTBHS:

- BJIAJICTH HaBbIKAMH y‘-IC6HO'
HCCIEN0BATENbCKON " IIPOEKTHOMN
ACATCIIbHOCTH, HaBbIKaMH paspeuIcHuAd
npooseM;

- BBISBJISATH NMPUUYMHHO-CJIEJICTBEHHbIE CBS3H U
aKTyaJlu3UpoBaTh 3aJady, BbIJIBUTaTh THIIOTE3Y
€€ pelIeHMs, HaxOIuUThb AapryMEHThl JUIs
JI0Ka3aTeNbCTBA CBOUX YTBEPKJIEHUH, 3aaBaTh
rapaMmeTpsl U KpUTEPUU PELLICHUS;

- aHAJIM3UPOBATH MOJYYCHHBIE B XOJIE€ PEIICHUS
3a/lauM pe3ysabTaThl, KpDUTUYECKH OLIEHUBATh UX
JIOCTOBEPHOCTh, MPOTHO3UPOBATh M3MEHEHHE B
HOBBIX YCIIOBHUSIX;
-- YMETh

IMO3HABATCIbHYI0O MW IIPaKTHYCCKYIO oOnactu

MIEPEHOCUTH 3HAHHS B
JKU3HEIEATEHHOCTH;

- yMETh HMHTETPUPOBATh 3HAHUS W3 Pa3HBIX
IPEeIMETHBIX 00IacTeit;

- BBIJIBHIaTh
OpUTHHAIILHBIE TIOJIXO/IbI U PELICHUS;
M CIHOCOOHOCTH  HX
MO3HABATEILHOM M COIIMAILHOM MPaKTUKE

HOBBIC niacu, npeajiaratb

HCIIOJIB30BaHUA B

IIOKa3aTCIbHas1 CTCIICHHAaA

byHKLIHS,
TPUTOHOMETPUUECKUE

dynxuys,
INEINIVER

¢byHkIuM, oOpaTHBIE (QYHKIHMH;, YMEHHE CTPOUTH TpaduKH

U3yYCHHBIX (DYHKIIHA, UCTIONB30BaTh TPaQUKH MPU N3YUECHUH

norapudmuaeckas

IIPOLIECCOB U 3aBUCHMOCTEH, MPU PEIICHUH 3a]a4 U3 APYrux
y4eOHBIX MPEMETOB U 33/1a4 U3 PEaTbHOU KU3HU; BHIPAKATh
(bopMynamMu 3aBUCUMOCTH MEXK/y BEIMUYUHAMU;

- YMEeTh pemiaTb TEKCTOBbIE 3a/layl Pa3HBIX THUIOB (B TOM
YHClie Ha TMPOLEHTHI, JI0JIU M YacTH, Ha JIBH)KEHHUE, padoTy,
CTOMMOCTh TOBapOB U YCIIYT, HaJOTH, 3a/Jaud W3 00JacTH
yIOpaBiIeHUS JHMYHBIMH U CEeMEHHBIMU  (UHAHCAMU);
COCTaBJIATh BBIPAKCHHUSA, YPABHEHUS, HEPABEHCTBA M UX
CUCTEMBI IO YCIIOBHIO 3a/ayM, MCCIECNOBATH IOJy4EHHOE
pelleHNe U OLEHUBATh IPABJONOI00HOCTh Pe3yIbTaTOB;

- YMETb OIIEpUPOBATH cpenHee
apudMeTHuecKkoe, MeauaHa, HauOojblllee M HauMEHbIIee

3Ha4YCHUA, pa3Max, AJUCIIEPCHUA, CTaHAAPTHOC OTKIOHCHHUC

IIOHATHUAMM

YHUCJIOBOTO HabOpa;

- yYMeThb W3BIEKaTh, HMHTEPIPETUPOBATh HH(POPMAIIHIO,
NpEJCTaBICHHYI0 B TabnuIax, Ha auarpammax, rpadukax,
OTpaXarollyl0 CBOMCTBA pealbHBIX MPOIECCOB U SIBICHUM;
NPEACTaBISITh HMH(POpMANMIO C TOMOIIBIO TaONHI[ |
quarpamMM; HUCCIIeOBaTh CTAaTHUCTUYECKHE JaHHBIE, B TOM
qyucie ¢ TOpUMEHeHHeM TpaduyecKkux METOJ0B U
AJIIEKTPOHHBIX CPEJICTB;

- YMEThb ONEpUPOBATh TMOHATHIAMH: CIy4alHBIM OMBIT H
CIydailHOe COOBITHE, BEPOATHOCTH CIIy4alHOTO COOBITHS;
YMEHUE BBIYUCIATH BEPOSATHOCT C  HCIOJIb30BAaHUEM
rpadguuecKkux MeToI0B;




-  NPUMEHATH  (OPMYNBI  CIOKEHUS W YMHOXKCHHS
BEPOSATHOCTEH, KOMOMHATOpHBIE (GakTel W (HOPMYIBI IPH
pelieHuy  3a3/ay; OLIEHMBAaThb BEPOSTHOCTU  PEAJbHBIX
COOBITHI; 3HAKOMCTBO CO CIIy4allHBIMH BEJIWYUHAMU;
YMEHHE NMPUBOAUTH MPUMEPHI MPOSBIECHUS 3aKOHA OOJIBIIMX
YKCeJl B IPUPOJIHBIX U OOIIECTBEHHBIX SBJICHUSIX;

- YMeTb OINEpUpOBaTh NOHATHUSAMU: TOUYKa, MpsMasd,
IUIOCKOCTB, MIPOCTPAHCTBO, JIBYIPaHHBIH yroJi,
CKpellHBaroIuecs MpsIMbIE, MapajyiebHOCTh u
NEPIEeHIUKYISIPHOCTh MPSAMBIX U IJIOCKOCTEH, Yroll Mexay
HPSIMBIMHU, YTOJI MEXIY IPSIMON U TJIOCKOCTBIO, YTOJI MEXY
IUIOCKOCTSIMH, PacCTOSHUE OT TOYKM JO IUIOCKOCTH,
paccTOsIHUE  MEXIY  HpPSAMBIMHM, PACCTOSHUE  MEXAY
IUIOCKOCTSIMU;

- yMeThb HCHOJb30BaTh IpPHU PELICHUM 3a/1a4 H3y4YCHHbIE
(axThl ¥ TEOPEMBI INTAHUMETPUH; YMETh OLICHUBATh pa3Mepbl
00BEKTOB OKPYKAIOIIEr0 MUPA;

- yMeTh ONEPUPOBATh MOHATUSAMH: MHOTOTPAHHHK, CEUECHUE
MHOTOI'paHHMKa, KyO, Mapajuienenunes, npusma, nupamuia,
¢durypa ¥ NOBEpXHOCTb BpAIlEHUs, LMIMHIP, KOHYC, IIap,
cdepa, ceueHus: GUTyphl BpallleHus, JI0CKOCTb, KaCAIOLIasICs
cheppl, UMIMHOpPA, KOHYCa, IUIOLIaJb IOBEPXHOCTHU
NUpaMUIbl, TPU3MBbI, KOHYCa, IMJIMHApA, IJIomans chepsl,
o0BeM KyOa, IPSIMOYTOJIBHOTO napajuleenuInea,
IIMPAMMJIBL, TPU3MBL, IWIIMH]PA, KOHYCA, 111apa;

- yMeTh u300pakaTh MHOTOTPAaHHUKH U TIOBEPXHOCTH
BpAIllEHUs, UX CEYEHMsI OT PYKH, C MOMOIIBI YEPTEHKHBIX
MHCTPYMEHTOB U DJIEKTPOHHBIX  CPEICTB;  YMEHHE
pacrno3HaBaTb CHMMETPUIO B IIPOCTPAHCTBE, YMEHHE




pacrno3HaBaTh NMPABUIbLHBIE MHOTOTPAHHUKY;
- yMETh  ONEpPUPOBATh  MOHSATHUSMHU:  JBW)KEHHUE B
MPOCTPAHCTBE, TOJNO0HBIE (QUTYPEI B  IPOCTPAHCTBE;
WCIIOJIb30BAaTh OTHOLICHHWE IUIOMAJEH IMOBEPXHOCTEH U
00beMOB MOJOOHBIX (QUTYp IIPU PEIICHUH 3a/]a4;

- YMETh BBIYHCISATH TEOMETPUUECKHE BEIMYMUHBI (JIJIUHA,
yroJ, miouaab, 00beM, MIOMAAb TOBEPXHOCTH), UCTIOIb3YS
H3y4eHHBIE (OPMYITBI U METOJIHI,

- YMETh ONEPUPOBATH MOHATUSIMU: MPSAMOYTOJbHASI CHCTEMA
KOOpPJIWHAT, KOOPAWMHATHI TOYKH, BEKTOpP, KOOPIAMHATHI
BEKTOPA, CKaISIPHOE MPOU3BEAECHUE, YOI MEXKIY BEKTOPaMHU,
CyMMa BEKTOpPOB, MPOU3BEACHHE BEKTOpPA HA YHCIIO;
HAaXOJWTh C TMOMOIIbIO H3YYEHHBIX (OPMYIT KOOPAWHATHI
CepeNHBI OTPE3KA, PACCTOSIHUE MEXTY IBYMSI TOUKAMH;

- yMeTh BbIOMpATh MOAXOMALIUN H3YUYEHHBIH METON IS
pellieHrs 3a/1ayM, pacro3HaBaTh MaTeMaTHueckue (hakThl U
MaTeMaTHYeCKUe MOJENU B MPHUPOJHBIX U OOIIECTBEHHBIX
ABJICHUSX, B MCKYCCTBE, YyMEHHUE IPUBOJUTH MPUMEPHI
MaTeMaTUYECKUX OTKPBITUA POCCHUHCKOM W  MHUPOBOMU
MaTeMaTUYeCKOU HayKH.

- YMETh ONEPUPOBATH MNOHATHSAMU: OINpPEACIICHHE, aKCUOMa,
TeOpeMa, CJEICTBUE, CBOMCTBO, MPHU3HAK, J10KA3aTENIbCTBO,
paBHOCHUIIbHBIE (POPMYITHUPOBKH; yMeHHE (HOPMYITHPOBATH
obpaTHOE€ M TPOTHUBOIOJIOKHOE YTBEPXKICHHE, MPUBOJIUTH
IPUMEPBl ¥ KOHTPIPHUMEPBI,  HUCIOJB30BaTh  METOJ
MAaTeMaTUYECKOM HHAYKIUU; MPOBOAUTH JTOKA3aTEIbHbIC
pacCyXIEHUsl MPU PELICHUU 3a]a4, OLEHUBATH JOTHYECKYIO
MIPAaBUJIBHOCTb PACCYKIACHUN;

- yMeTb  OIIEpUpPOBATH  IOHATUAMH:  MHOXKECTBO,




MOJIMHOXKECTBO, OIE€palMd HaJ MHOXECTBaMM; YMEHHE
UCIIOJIb30BAaTh TEOPETUKO-MHOXKECTBEHHBIM —ammapar s
ONMCAaHUS PEAJbHBIX MPOLIECCOB U SBICHUN NpU pELICHUU
3a/1a4, B TOM YUCJE U3 IPYTUX YYEOHBIX IIPEIMETOB;

- YMEThb OIEepUpOBaTh MOHATUSAMU: Tpad, CBSA3HBIN rpad,
JepeBo, LUK, rpad Ha IUIOCKOCTH; YMEHHUE 3aJaBaTb HU
ONMCHIBATh Ipadbl Pa3IMYHBIMU CIIOCOOAMH; HCIOIb30BaTh
rpadsl IpH peleHny 3a1ay;

- yMeThb CBOOOJHO ONEpUPOBaTh MOHATUSMHU: COUYETAHUE,
NIEPECTAHOBKA, YUCJIO COYETAHWH, YHUCIO IEPECTAHOBOK;
6unoMm HploTOHA; yMeHHE TpPUMEHSATh KOMOMHATOPHBIE
(axThl U pacCyKICHUs Ul PELICHUs 3a]ay;

-YMETb ONEPUPOBATH NOHATUSAMU: HATYpalbHOE YUCIIO, LIEJI0e
YHCIO, OCTAaTOK IO MOJYJIK, palMOHAIBHOE YHCIIO,
UppalMOHAILHOE YHCIIO0, MHOKECTBA HATYPaJbHBIX, LEJBIX,
paLMOHATIbHBIX, JeHCTBUTENBHBIX qHCen; yMEHHe
UCMOJb30BATh NMPU3HAKU JIEIMMOCTH, HAaUMEHbIIUN 0OIuii
JeTUTeb M HauMeHbllee oOllee KpaTHOE, allrOpUTM
EBkiuza npu peuieHuu 3ajad; 3HaKOMCTBO C Pa3IMYHBIMU
HNO3ULIMOHHBIMU CUCTEMAaMH CUHCIICHUS;

- yMeTb CBOOOJHO ONEpUPOBaTh HOHATHSAMM: CTEHEHb C
LEeNbIM  T0Ka3aTesleM, KOPEHb HaTypalbHOM CTElEeHH,
CTENEHb C pPALMOHAIBHBIM IIOKA3aTElEeM, CTENEHb C
JeWCTBUTENBHBIM (BEILIECTBEHHBIM) MOKa3aTesneM, Jorapudm
41Cila, CHHYC, KOCHHYC U TAHT'€HC ITPOM3BOJILHOTO YHCIIA;

- yMeTb  ONEpUPOBAaTh  NOHATUAMHU:  TOXAECTBO,
TOKJIECTBEHHOE MpeoOpa3oBaHue, ypaBHEHUE, HEPABEHCTBO,
CUCTEMAa YpPaBHEHMH UM HEPABEHCTB, pPaBHOCUJIBHOCTH
YPaBHEHUI, HEPaBEHCTB U CHCTEM, paLUOHAJIbHBIE,




UppanroHaIbHbIE, MOKa3aTeJbHEIE, CTENICHHEIE,
Jorapu(MHUUECKUE,  TPUTOHOMETPUYECKHE  YpaBHEHUS,
HEPaBEHCTBA U CHCTEMBI;

- YMEHHE pelIaTh ypaBHEHHs, HEPABEHCTBA M CHUCTEMBI C
MOMOINBI0  Pa3IMYHBIX TPHUEMOB; peIIaTh ypaBHEHUS,
HEpaBEHCTBA M CHCTEMBI C MapaMeTpoM; MPHUMEHSTh
yYpaBHEHHS, HEPABEHCTBA, WX CHCTEMBI IS pEIICHUS
MaTeMaTHYeCKUX 3alad W 3a1ad W3 Pa3IUYHBIX oOiacTei
HAaYKH U PeaIbHOM KU3HU;

-yMeTb  CBOOOJHO ONEpUPOBATh MOHATUSAMH: Tpaduk
byHkuuu, oOpaTHas (QyHKIUSA, KOMMIO3UIMS (YHKIIHH,
JAvHeWHas (QyHKOMs, KBagpaTH4Hass (DYyHKIUs, CTElEeHHas
(GyHKIMS € LeablM IOoKa3aTeiaeM, TPUTOHOMETPHUYECKHUE
dbyHKIIMKA, OoOpaTHBIE TPUTOHOMETpHYECKHE  (PYyHKIHH,
nokaszaTeiabHass M Jorapupmuueckas (QyHKIUM; yMEHHUE
CTpOUTh TIpadukd (QYHKUUH, BBIIOJIHATH IpeoOpa3zoBaHUs
rpaduKoB yHKITUH;

- YMEThb HCIOJb30BaTh rpaduku (QyHKUMH U1 H3ydeHMs
IPOILIECCOB M 3aBUCUMOCTEH MpH pPEIIeHUH 3a/1a4 U3 JIPYrux
y4eOHBIX MNpPEIMETOB W M3 peaJbHOM >KU3HU; BBIPAXKAThH
(dopMynaMu 3aBUCUMOCTH MEX/1y BETUUYNHAMU;

yMeHue CBOOOJHO OIEpUpOBaTh MOHATUAMHU: YETHOCTb
(GyHKIMY, NEpPUOAWYHOCTh (YHKLUH, OrPAaHUMYCHHOCTb
(GYHKIIUM, MOHOTOHHOCTb (DYHKLMH, SKCTPEMyM (DYHKIIHMH,
HauOoJiplllee M HaWMEHbIlee 3HAYeHHs (QYHKUUU Ha
IPOMEXYTKE; YMEHHUE MPOBOJANUTH HCCIel0BaHNE (PYHKINY;
YMEHHUE HCMOJb30BaTh CBOMCTBA M rpaduku QyHKIUN a1
peleHusl ypaBHEHUH, HEPABEHCTB U 3a/1a4 C MapaMeTpamu;
u300pakaTb Ha KOOPAMHATHOM TIIJIOCKOCTH MHOKECTBa




pElLICHUI ypaBHEHUI, HEPABEHCTB U UX CUCTEM;

- YMETh CBOOOJHO OIIepUpOBATH HOHSTUAMU:
IIOCJIEZIOBATEIBHOCTD, apupmeTHIecKas nporpeccus,
reoMeTpuueckas mporpeccusi, OECKOHEYHO YObIBaroIas
reoMeTpuIecKast Iporpeccus; yMEHHE 3aJaBaTh
MOCJIEZIOBATEIbHOCTH, B TOM  4YHCIE C  TOMOIIbIO
PEKYppPEHTHBIX (popMyIT;

- yMeThb OINEpUPOBaTh TMOHATUSAMU:  HENPEPHIBHOCTD
GbyHKIMM, acCUMIOTOTHI Tpaduka QyHKUUHU, TepBas U BTOPAs
npou3BOaHAs (DYHKIMHM, TEOMETPUUYECKUA U (HU3UICCKUI
CMBICIT  NPOM3BOJHON, mepBOOOpa3Has, ONpPEeesICHHBIH
MHTETpall; yMEHUE HaXOUTh aCUMIITOTHI Ipadrka QyHKIHH;
YMEHHME BBIUUCIATH MPOU3BOJIHBIE CYMMBI, IMPOU3BEIEHUS,
YaCTHOTO M KOMIO3UIMHM (DYHKIMI, HAXOAUTh ypaBHEHUE
KacaTelbHOU K rpaduKy QYyHKINH;

- YMeThb HCHOJIb30BaTh MPOU3BOJIHYIO JUISI HCCIIEAOBAHMUS
byHKUMA, Ui HAXO0XACHUS HAWIYYlIero pelieHHs B
NPUKIATHBIX, B TOM YHCII€ COLUATbHO-DPKOHOMUYECKHX H
busznueckux 3amavax, Ui ONpEAETICHHS CKOPOCTH H
YCKOpEHUS; HaxOIuTh IUIOHMAAUd U 00beMbl GUryp c
MOMOIIBIO UHTETpaIa;

- MPUBOAUTH NMPUMEPHI MATEMATUYECKOTO MOJICIUPOBAHHUS C
NOMOIIBIO U] depeHIInanbHbIX YpaBHEHU;

- YMETb ONEPHUPOBATh MOHATHUAMH: KOMIUIEKCHOE YHCIIO,
CONPSDKEHHBIE KOMIUIEKCHBIE 4YMCIIA, MOAYJIb M apryMEHT
KOMIUIEKCHOTO 4Hcla, popMa 3amucu KOMIUIEKCHBIX YHCEN
(reoMeTpuyeckas, TPUrOHOMETpUYecKas U ajaredpandeckas);
yMeTh  MPOU3BOAMTH  apUPMeTHUYeCKue  JeHcTBUS ¢
KOMIUJIEKCHBIMU YHCIIaMU; IIPUBOIUTH pUMeEpPbI




MCII0JIb30BAHUSI KOMIUIEKCHBIX YHCEIT;
- yMmMeTb CBOOOJIHO OIEpUpOBaTh IOHATUSMU: CpEAHEE
apudMeTHUecKoe, MenuaHa, HauOOJblIee W HauMEHbIIEEe
3HAu€HUs, pa3Max, JAUCIEPCHsl, CTAHJAPTHOE OTKJIOHEHHE
JUIs OTNMCAaHMsI YHCIIOBBIX JaHHBIX; YMEHHE HCCIEeI0BaTh
CTaTHUCTUYECKUE JlaHHbIE, B TOM YHCJIE C MPUMEHEHUEM
rpauyecKkux METOJ0B U AJIEKTPOHHBIX CPEJCTB; TpadUUeCcKU
UCCIIEIOBaTh COBMECTHblE HAONIOACHHS C TOMOIIbIO
JMarpaMM pacCenBaHUs U JIMHEHHOW pErpeccuy;

- YMETh HaXxOJUTh BEPOSITHOCTH COOBITUI C MCIIOJIb30BAaHUEM
rpaduyeckux MeTo/10B;

- NPUMEHATH Ui pelleHus 3aaad (OpMYIbl CIOXKEHUS U
YMHOEHUSI BEPOATHOCTEH, (POPMYITy MOTHOW BEPOSITHOCTH,
dbopmyny beprymim, komOuHATOpHBIE (PAKTHI U POPMYIIBI;

- OLIGHHUBaTh BEPOSITHOCTH pealbHBIX COOBITUH; YMETb
OTIepUpOBaThH HNOHSATUSIMU: ciydaifHas BEJIMYMHA,
pacrpeziefieHue BepOSITHOCTEH, MaTeMaTH4eCKOe OXKUIAHUE,
JUCTepcuss M CTaHJApTHOE  OTKJIOHEHHE  CiydalHOM
BEJIMYMHBI, (DYHKIUU  pacmpelesieHus U IUIOTHOCTH
pPaBHOMEPHOTO, MOKa3aTeIbHOTO u HOPMaJIbHOTO
pacrpeeneHuii;

- YMETh HCIOJIb30BaTh CBOMCTBA U3YUYECHHBIX pacIpeIeieHH
JUI peuleHHus 3aJad; 3HAKOMCTBO C MOHSATHAMM: 3aKOH
0OJBIINX YHCEN, METO/Abl BBIOOPOUYHBIX HCCIEIOBAHUM;
yYMEHUE MPUBOAUTH MPUMEPHI NMPOSBICHHS 3aKOHA OOJIBLINX
YHCeN B IPUPOIHBIX U OOIIECTBEHHBIX SIBICHUSX;

- yMETb CBOOOJIHO ONEPUPOBATH MOHATUSAMM: TOUKA, MpsMasi,
IUIOCKOCTh, IPOCTPAHCTBO, OTPE30K, Jyd, IIOCKHM yrod,
JBYTPaHHBI YroJ, TPEXI'PAHHBIM Yroj, NepeceKaroluecs,




napaJuleIbHbIe U CKPEIIMBAIOIIUECS psIMBIE,
NapajyielbHOCTh W MEPIEeHAMKYISIPHOCTh NPAMBIX U
IUTOCKOCTEH, YroJl MeXIY MPSIMBIMHU, YTOJI MEXIY MPSMOU U
IUIOCKOCTBIO, YTOJI MEX/Ty TNIOCKOCTSIMH;

- yYMETh HCIOJB30BAaTh MNPH PEIICHHH 3a/1a4 H3y4YCHHBIE
(baxThl ¥ TEOPEMBI TUIAHUMETPHH;

- YMETh OLIEHUBATh pa3Mepbl OOBEKTOB B OKPYKAIOIIEM
MUDE;

- YMETh ONEPUPOBATh MOHATHUSMHU: MHOTOTPAHHUK, CEUCHUE
MHOTOTpaHHHKA, TPAaBWIBHBIA MHOTOTPAaHHUK, TPHU3MA,
nupamuia, GuUrypa W IOBEPXHOCTh BpAICHUS, MHJIHHID,
KOHyC, Imap, cdepa, pa3BepTKa ITOBEPXHOCTH, CEUYCHUS
KOHyca W LWIMHIAPA, MapalieJbHbIE OCH HJIM OCHOBAHHIO,
CeYeHne Mapa, IIOCKOCTh, Kacaromasics chepsl, NWINHAPA,
KOHYCa;

- yYMeTh CTPOHWTH CEYCHHWE MHOTOIPAaHHUKA, H300pa)xarh
MHOTOTPaHHHUKH, (QUTYpbl M TOBEPXHOCTH BpAILICHUS, HX
CEUYCHHS, B TOM YHUCIIE C TIOMOIIBIO 3JIEKTPOHHBIX CPEJICTB;

- yMETh NPUMEHATh CBOWCTBA T'€OMETPUYECKHX (Uryp,
CaMOCTOSITENEHO ()OPMYIHPOBATH OMPEACICHUS] N3y4aeMbIX
¢duryp, BBIIBUTaTh THUIIOTE3bl O CBOMCTBAX W IPHU3HAKAX
reoMerpudeckux (uryp, oOOCHOBBIBATH WJIM OIPOBEPraTh
UX; YMEHHE TPOBOJIUTH KiIaccuukauuoo ¢Guryp 1o
pasiMYHBIM ~ TpU3HAKaM,  BBIIOJHATH  HEOOXOIUMbIE
JIOTIOJIHUTEIIbHBIE TIOCTPOEHUS;

- yMeTb CBOOOJHO ONEpUPOBATh MOHATUAMHU: IIJIOIA]b
¢urypsl, o6bemM GUrypsl, BeIMYUHA YIja, PaccTOSHHE OT
TOYKH JO IUIOCKOCTH, PAacCTOSHHE MEXIy HpPSIMbIMH,
paccTosiHHE MEXJIy IUIOCKOCTSMHM, IUlomanb  cdepsl,




IUIONIa/lb  [OBEPXHOCTH IHPAMHIbI, TMPU3MBI, KOHYCa,
HWIMHJIpa, 00beM Ky0a, IpSIMOYroJIbHOTO Napajuleenunena,
OUpaMUbl, TPHU3MBI, LWIMHApPA, KOHYCa, IIapa; yMEHHe
HAXOJUTh OTHOIIEHHE 00BEMOB MOJIOOHBIX QUTYD;

- yMeTb CBOOOJHO ONEpUPOBATh TMOHATUSAMU: JBUKEHUE,
napajuleJIbHBI MEPEeHOC, CUMMETpPUs Ha IUIOCKOCTH U B
MPOCTPAHCTBE,  TOBOPOT,  MpPeoOpa3oBaHUE  MOJOOUS,
10100HbIE QUTYPHI;

- YMETh pacro3HaBaTh PaBHbIE U MOJ0OHbBIE PUTYPHI, B TOM
yHucllie B TMPUPOJIE, HCKYCCTBE, apXUTEKType; YyMEHHE
UCIIOJIb30BAaTh T€OMETPUYECKHE OTHOILIEHUS, HaXOAWUTh
TeOMETPUYECKHE BEJIMYMHBI (IJTMHA, YTOJI, TUIOIIA/lb, 00bEM)
IpU pEeLIeHUH 3aJad U3 JPYruxX y4eOHbIX NPEIMETOB U M3
peaIbHOM KU3HH;

- YMETb CBOOO/IHO OIIEpUPOBATH MOHATUAMMU: MIPSIMOYTOJIbHAS
cucreMa  KOOPJOMHAT, BEKTOP, KOOPIMHATBI  TOYKH,
KOOp/AMHATBl BEKTOPa, CyMMa BEKTOpPOB, IIPOMU3BEIEHUE
BEKTOpa Ha 4YMCJO, pa3JokKEeHHe BeKkTopa Mo 0Oasucy,
CKaJIIPHOE TNPOU3BE/ICHHE, BEKTOPHOE HPOU3BEACHUE, Yo
MEX]ly BEKTOpaMU;

- YMETb UCIOJIb30BaTh BEKTOPHBIH U KOOPAWHATHBIN METOJ
JUI  pelIeHusT TeOMETPUYECKMX 3aJad M 3aJad JpYyrux
y4eOHBIX NPEIMETOB; ONEPHUPOBATH MOHATHAMH: MaTpULA
2x2 n 3X3, onpeaenuTeNb MaTPULIbl, TEOMETPUUECKUI CMBICI
OTIPEIEIINTENS;

- YMETb MOJEJIIMPOBATh pEaJbHbIE CHUTYyallUd Ha S3BIKE
MaTeMaTUKH;  COCTABIIATh  BBIPAKEHHs,  YpaBHEHUS,
HEpaBEHCTBA M HX CHUCTEMbl IO YCJIOBHIO 3ajJaud,
UCCIIEI0BATh IIOCTPOEHHBIE MOJIENH C HCIOJIb30BAHUEM




annapara  ajireOpbl, HHTEPIPETHUPOBATh  MOIYYEHHBIN
pe3ysbTaT; CTPOUTh MAaTEMaTHYECKUE MOJIENHU C I[OMOIIBIO
TCOMETPUUCCKUX OHATHH U BCJIMYMH, pCIIATh CBA3AHHBLIC C
HAMH TPAKTUYECKUE 3aJ1a4l; COCTABJSTH BEPOSTHOCTHYIO
MOJENIb W HHTEPIPETHUPOBATH IIOJIYYECHHBIM pe3yibTarT;
peliaTth NPUKIAJAHBIC 3aJa4n CPCACTBAMU MATEMATHYCCKOI'O
aHalM3a, B TOM YHUCJIE COIMAJIbHO-3KOHOMHYECKOTO U
(U3UIECKOTO XapaKTepa;

- YMCHHUC BI)I6I/IpaTB HO)IXO)ISIHH/Iﬁ MCTOA IJid PpCHICHUSA
3aga4y; MOHMMAHUEC 3HAYUMMOCTH MAaTCMAaTHKU B HW3YYCHUU
MPUPOTHBIX U OOIIECTBEHHBIX MPOIECCOB W  SBJICHHI;
YMEHHE paclo3HaBaTh MpPOSBIECHUE 3aKOHOB MaTEeMaTHKH B
UCKYCCTBE, YMEHHUE MPUBOJUTH MPHUMEpPhl MaTEeMAaTUYECKUX

OTKPBITUIA POCCUMCKON U MUPOBOM MATEMAaTUYECKON HAYKH

OK 02 Hcnoap30BaTh
COBpPEMEHHBIC CPEICTBA
[MOKMCKa, aHAJIM3a U
WHTEpIpeTauy HHHOPMAIIHH,
1 nH(POPMAITMOHHBIC
TEXHOJIOTHH JJ1s BBIIIOIHEHUS
3a/1a4 PO ECCUOHAIBHOM
eI TEILHOCTH

B o6sacTi IeHHOCTH Hay4YHOTO MO3HAHUS:
-C()OpMUPOBAHHOCTD MHPOBO33PEHHUS,
COOTBETCTBYIOILIETO
pa3BUTHUSI HAyKU M OOIIECTBEHHOW NPAKTUKH,
KyJIbTYp,
CHOCOOCTBYIOLIETO OCO3HAHHUIO CBOETO MECTA B

COBPEMEHHOMY  YpPOBHIO

OCHOBAHHOTO Ha Jasnore
HOJIMKYJIbTYPHOM MHUPE;

- COBEpILIEHCTBOBAHHE A3BIKOBOM U
YUTATENIbCKOM  KYJIbTYpPbI CpencTBa
B3aMMOJCHCTBUS MEXIY JIOJbMU M IO3HAHUS

Kak

MUDA;
- OCO3HaHME LIEHHOCTU HAYYHOH NIEATEIBHOCTH,
TOTOBHOCTb  OCYILECTBIATh INPOEKTHYHO U
HCCIIEI0BATENIBCKYIO JESITEILHOCTD
WHAWBUIYAIBHO U B TPYIIIE.

- YMETh OIEPHPOBATh MOHATHUSMHU: pallMOHAIbHAs (YHKIUS,
GbyHKIHA, byHKIIHS,
JgorapupmMuueckas GyHKIUSA, TPUTOHOMETPHUECKUE (PYHKIIHH,
oOparHbie (DYHKIUU; YMEHHE CTPOUTHh IpaduKh W3y4EHHBIX
(GyHKIUH, UCTIOJIL30BATh rPaUKU IPU U3YUEHHUH MPOIIECCOB U
3aBUCUMOCTEH, TpU pEIIeHHH 33a7a4 U3 JPYIHX Y4eOHBIX

IIOKa3aTCJIbHas1 CTCIICHHAsA

npeaMeToB M 3aJa4 U3 peaHLHOﬁ JKU3HHU; BbIPpAKATDb
q)OpMy'J'IaMI/I 3aBUCHUMOCTHU MCIKAY BCIIMUNHAMU

- YMETH ONICpUpPOBATH TIOHATHUAMU TOXIOCCTBO,
TOXACCTBCHHOC npeo6pasoBaHI/Ie, YpaBHCEHUEC, HCPABCHCTBO,
cucTeMa ypaBHeHI/Iﬁ n HCPAaBCHCTB, PaBHOCUJIbHOCTb
ypaBHCHI/Iﬁ, HCEPaBCHCTB n CUCTEM, palrOHAJILHBIC,
HppauOHAJILHBIC, IIOKa3aTCIbHEBIC, CTCIICHHEBIC,
J'IOl"apI/I(I)MI/I‘-IeCKI/IC, TPUTOHOMCTPUUCCKUC YpaBHCHUA,

HCPAaBCHCTBA U CUCTCMBI; -




OBnaneHue  yHMBEpPCaJIbHBIMU  y4eOHBIMU
IIO3HABATCIIbHBIMHU HeﬁCTBHﬂMH:

B) paboTa ¢ nHpOpMaIUCi:

- BJIAJIETh HaBBIKAMU MOJyYEHUS HUHPOpMaLUU

13 UCTOYHUKOB Pa3HbIX TUIIOB, CAMOCTOATCIIBHO

OCYILIECTBIIAT TIOMCK, aHaus,
CUCTEMAaTHU3alNIO0 u MHTEPIIPETAIIIO
nHoOpMallUd  pPA3IMYHBIX BHUJIOB U  (GopM

MIPEJICTaBIICHHS;
- co3JaBaTh TEKCTHI B Pa3iIMuYHBIX (opMmaTax C
y4eTOM Ha3zHayeHHUs] MHPOpMAIMU M IeJIeBOI
ayIUTOPUH, BBIOUpas ONTHUMAIBHYIO (opmy
MIPEJCTABICHHS U BU3YaIH3AIIHH;
- OIEHHMBATh JOCTOBEPHOCTb,
UHPOpPMAILIUU, €€ COOTBETCTBUE IIPABOBBIM U
MOPAJIBHO-3THYECKIM HOpMaM;

- UCTIOJIB30BaTh CPEJCTBA MHPOPMAIMOHHBIX U

JJIETUTUMHOCTbD

KOMMYHHKAITUOHHBIX TEXHOJIOTHI B PEIICHNUA

KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX u
OpPraHM3aI[MOHHBIX 3a/7a4 C COOJIOJCHHEM
TpeOoBaHU SPrOHOMUKH, TEXHUKH

0€30TMacHOCTH, TUTHUEHBI, PecypcocOepeKeHH,
IOPaBOBBIX M 3TUYECKUX HOPM
UH(POPMALIMOHHOM 6€30MacHOCTH;

HOPM,

- BJIaJIeTh HAaBBIKAMU PACIMO3HABAHUS U 3allUThHI
uHpopManuu, HHPOPMALMOHHOM 0€301MacHOCTH
JUYHOCTH

yMETb peulaTb YpPaBHEHHUS, HEPAaBEHCTBA M CHUCTEMBI C

IOMOUIBI0  PA3JIMYHBIX IPUEMOB; pellaTb  ypaBHEHUS,
HEpPaBEHCTBA U CHCTEMbl C HapaMeTpoM; IPHUMEHSTbH
YpaBHEHHUS, HEpPaBEHCTBA, WX CHUCTEMBbl [UIsl PpELICHUS

MaTeMaTHYeCKUX 3alad ¥ 337a4 M3 Pa3IMYHbIX objacteit
HAaYKH U PEaIbHOM KU3HU;

- yMEeTh CBOOOJHO ONEpPUPOBATh MOHATHAMH: JBIKEHHE,
napajieNlbHBId TIEPEeHOC, CHUMMETPHUS Ha TUIOCKOCTH U B
MPOCTPAHCTBE,  TOBOPOT,  TpeoOpa3oBaHHE  TMOI00WS,
10100HbIE QUTYPHI; -

YMETh paclo3HaBaTh paBHbIE M TOJOOHBIE (UTYpPHI, B TOM
OpUpoje, HCKYCCTBE, AapXUTEKType; yMETh
UCIIOJIb30BAaTh  T'€OMETPUYECKHUE  OTHOIIEHHUS, HaXOJAUTh
reOMETPUYECKHE BEIUYHMHBI (UTHMHA, YTOJ, IUIONaab, 00BheM)
IpU PEIICeHUU 3aJad U3 JIPYTHX y4yeOHbIX NMPEAMETOB U U3

peanbHOM KU3HU

HHUCIIC B




OK 03 [1nanupoBaTh U
[peaTn30BbIBATH COOCTBEHHOE
podeccHoHaTbHOE U
ITMYHOCTHOE Pa3BHUTHE,
MPEIPUHIMATEITHCKYIO
NeATebHOCTD B
podeccroHalbHOM cdepe,
VCTIOJIH30BATh 3HAHUS 110
(buHAHCOBOW I'PaMOTHOCTH B
Pa3TMYHBIX KU3HEHHBIX
CUTYaIHsIX

B o0Oractu JyXOBHO-HPABCTBEHHOTO
BOCIIMTAHUA .

-- c(hOpPMHPOBAHHOCTh HPaBCTBEHHOTO
CO3HAHMSA, DTUYECKOTO IIOBEICHU,

- CIOoCOOHOCTh

OLICHMUBATh CUTYyal IO n

IIpUHUMATh OCO3HAaHHBIC peuicHus,

OPHUEHTHPYSICh Ha MOPAITbHO-HPABCTBCHHBIE
HOPMBI M ICHHOCTH;

- OCO3HAHWE JIMYHOTO BKJIaJa B TOCTPOEHHUE
YCTOMYHUBOTO OYAYIIETO;

- OTBETCTBEHHOE OTHOIIEHHWE K CBOUM
pomutensM W (WIM) APYTMM YICHAM CEMBH,
CO3JaHMI0 CEMbH Ha OCHOBE OCO3HAHHOTO
NPUHATUS [IEHHOCTEH CEMEHHOW KU3HU B
COOTBETCTBUU C TpaAULIUSIMHU HapoJ0B Poccuu;
OBnaseHue YHUBEPCATBHBIMHU PErYISITUBHBIMU
NEUCTBUSIMHU:

a) caMOOpraHHu3aIus:

- CaMOCTOSITEJILHO OCYILIECTBIISTh
MO3HABATENIbHYIO  JEATEIbHOCTb,  BBISBISITH
npoOieMbl, CTaBUTh U (OpMyIUpoBaTh
coOCTBEHHbIE 33Jayl B  00pa30oBaTEIbHOMN

JeATeIbHOCTH U )KU3HEHHBIX CUTYalUsX;
- CaMOCTOSITEIBHO COCTAaBJIATh IUIAH PEIICHUS
npoOeMBbl C Y4ETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEINOYTCHUH;
- IaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

CII0COOCTBOBATH (dbopMHpOBaHHUIO u
MPOSIBJICHUIO IIUPOKOM HPYIUIMH B Pa3HBIX

- yMETb  ONIEpPUPOBATH  IOHATHUAMM:  PALHUOHAIBHBIE,
UPPALMOHAJIBHEIE, [IOKa3aTeNbHbIE, CTEIICHHBIE,
JorapuMHUUECKUE, TPUTOHOMETPUYECKHE YypPaBHEHUS W

HEpaBEHCTBA, UX CUCTEMBI;

- YMEeTh OINEpUPOBATh TMOHSATHUSAMU: MHOTOTPAHHHK, CEUCHHE
MHOTOTpaHHUKa, KyO, MapajulefienuIel, Tpu3Ma, mupamuja,
durypa W TOBEPXHOCTHb BpaIlCHUs, HWJIMHIP, KOHYC, IIap,
cthepa, cedeHus: GUTypsl BpalIeHHS, TIIOCKOCTh, Kacaromascs
cheprl, IMIMHIPA, TJI0IA/Tb
MApaMUIbI, TPU3MBI, KOHYCa, MWJIWHIpPA, TJIOMAas chepsl,
00beM Ky0a, MPSMOYTOJIBLHOTO TapayUieenunesa, MAPaMHu/IbI,

KOHYCa, MOBEPXHOCTHU

MPU3MBIL, WIMH/pA, KOHYCa, 11apa;

- yMeThb H300pakaTb MHOTOTPAaHHUKHM U TOBEPXHOCTH
BpallleHUs, MX CEYEHMs] OT PYKH, C IMOMOIIBIO YEPTEKHBIX
MHCTPYMEHTOB U 3JIEKTPOHHBIX CPEJCTB; YMETh PacllO3HaBaTh
CUMMETPUIO B  TPOCTPAHCTBE; YMETb  PAclO3HABATH
IIPaBWJIbHbIE MHOTOTPaHHUKH;

- YyMETb ONEepUPOBaTH MOHATUSAMHU: MPSAMOYTOJbHAS CHCTEMa
KOOpJIMHAT, KOOPAWHATHI TOYKH, BEKTOpP, KOOPAUHATHI
BEKTOpa, CKaJSIPHOE MPOU3BEACHUE, YTOJI MEXIYy BEKTOPaMH,
CyMMa BEKTOPOB, MPOU3BEACHUE BEKTOPA HA YHUCIIO; HAXOAUTh
C TIOMOIIBI0 H3YYEHHBIX (OPMYT KOOPAMHATHI CEpPEIHHBI

OTpPE3Ka, paCCTOSAHUC MCKAY ABYMSA TOUYKaAMU




0071aCTIX 3HAHMM, ITOCTOSHHO IIOBBIIIATE CBOM
00pa30BaTENIbHBIN U KyJIbTYPHBIN YPOBEHb;

0) CaMOKOHTPOJIb!

UCIIOJIb30BATh MPUEMBI pe(IeKCHH IJIs1 OLEHKH
CUTYaIlNH, BEIOOPA BEPHOTO PEIICHHUS;

- YMETh OIICHHBaTh PUCKH U CBOEBPEMEHHO
MPUHUMATD PEIIECHUS TI0 UX CHUKEHUIO;

B) SMOITMOHATHHBIN HWHTEIIICKT,
MpeAnoaranui cOpPMUPOBAHHOCTD:
BHYTPECHHEH MOTHBAIIUH, BKJTIOYAFOIICH
CTPEMJICHHE K JOCTIDKCHHIO IIEH U YCIEeXYy,
OINTHMH3M, WHUIIMATUBHOCTb, yMEHUE
JIENCTBOBATh, HCXOS M3 CBOMX BO3MOKHOCTEH;
- OSMIATHUH, BKIIOYAIOMIEH  CIIOCOOHOCTH
MNOHUMAaTh AMOLMOHAIBHOE COCTOSIHUE JIPYTHUX,
YUYUTHIBATh ero npu OCYIIIECTBICHUH
KOMMYHHUKAIIMH, CIOCOOHOCTh K COYYBCTBHUIO U
COIEPEKUBAHUIO;

- COIMAIBbHBIX  HABBIKOB,  BKIIOYAIOIIMX
CIIOCOOHOCTh ~ BBICTpAaWBaTh  OTHOIIEHHUS C
OPYTUMU  JIIOJbMHU, 3a00TUTHCSA, MPOSBIATH
HWHTEPEC U pa3pemaTh KOHPIUKTHI




1.3. KoauyecTBO 4YacoB, OTBOJUMOE HA OCBOEHHE TMPOrpaMMbl Y4eOHOI
AUCHMILINHBI

O0beM o0pazoBaTenbHOM Harpy3ku oOyvaromerocst 340 yacos,
B TOM YHCJIC:

B (hopme mpakTUIECKON MOATOTOBKH 56 4acoB;

y4eOHBIX 3aHATUN 328 4acos;

caMoCTOsATENbHON paboTel 0 4acos;

KoHCybTanwii 0 9acos;

[Mpomexyrounas arrectamus 12.



2. CTPYKTYPA Y COJAEP KAHHUE OBIIEOBPA30OBATEJIBHOM JUCHUILIAHBI

2.1. O0beM QUCHUILIMHBI M BBl y4eOHOH padoThl

Bun yueOHoii padoTbl

O0BeM B yacax

O0bem o0pa3oBaTeIbHOI NPOrpaMMbl JHCHUTIMHBI 340
B T.4.

OcHoBHOE coep:KaHue 272
BT. U..

TEOpPETHYECKOE 00yUueHue 170
MPaKTUYECKHUE 3aHITH 102
IIpodeccuonaTbHO-OpHEHTHPOBAHHOE Co/lep:KaHue (CoAepKaHue 56
NMPUKJIAJTHOTO MOYJIfA)

BT. U..

MPAKTUIECKHUE 3aHATHS 56
IMpome:kyTouHasi arrecTanus (IK3aMeH) 12




2.2. TemaTuveckuii IUVIAH U COJlep:KaHHe YUeOHOM M CUMIIIMHBI

Conepmalme yqeﬁﬂoro MaTtepualjia (OCHOBHOG H leO(l)eCCI/IOHaJ'IBHO-

HaumeHoBaHue pa3ae/ioB . O0bem dopmupyemblie
OPHEHTHPOBAHHOE), JIA00PATOPHbIE U NPAKTHYECKHE 3aHATHS, NPUKJIATHOH
U TeM 4yacos KOMIIeTeHI[ U
MOAYJIb
1 2 3 4
OcHoBHoOe coJepkaHue
Paznea 1. IloBTopenue 24
Kypca MziTemaTmm OK 01, OK 02,
OCHOBHOI LIKOJIbI OK 03
Tema 1.1 Conepkanue yaeOHOTO MaTepHaa 2
Henp n 3amaun ba3oBble 3HaHMA UM yYMEHUS [0 MaTeMaTHKe B MPo(ecCHOHANIbHOH U B
MAaTE€MAaTHKH IIPH MMOBCEHEBHOM JESITETbHOCTH.
OCBOEHHUHM CIIEUMAIBHOCTH | KOMOMHHPOBaHHOE 3aHATHE
Tema 1.2 Coneprkanue yaeOHOTO MaTepuasa 2
Uucna v BBIYUCIEHUS. JleicTBUS HaJ MOJOKUTEIBHBIMU U OTPULATEIBHBIMHU YHUCIAMH, OOBIKHOBEHHBIMU
Beipaxenus u U IECATUYHBIMU JPOOSIMHU.
npeoOpa3oBaHus JleiicTBus co cTeneHsMu, (GOPMYJIbl COKPAIIEHHOTO YMHOKEHHS.
KomOunupoBanHoe 3anstue
Tewma 1.3. IIpodeccnoHaATBLHO-OPUEHTHPOBAHHOE COJIEPKAHNE 6
I'eoMeTrpys Ha IUIOCKOCTH | Buapl IIIOCKUX QUIYp U UX TUIOMIA/Ib.
[IpakTUKO-OpUEHTUPOBAHHBIE 33aUl B KypCe€ T€OMETPUU Ha IJIIOCKOCTH
[IpakTnueckoe 3anaTne
Tema 1.4 Coneprxanue yueOHOTO MaTepuana 4
IIpouentHeie Beuucienus | [IpocTsie mpoLeHThI, pa3Hble CIOCOObI MX BhIYMCICHUS. ClI0)KHBIE TPOLICHTHI
[IpakTnueckoe 3anATHE
Tema 1.5 Coneprxanue yueOHOTO MaTepuana 2

YPaBHeHI/Iﬂ 1 HCpPABCHCTBA

JIuneliHble, KBaipaTHbIE, APOOHO-JIMHEIHbIC YpaBHEHHS U HEPAaBEHCTBA




[IpaxkTrueckoe 3aHsATHE

Tema 1.6 ConepxaHue yaeOHOTO MaTepralia 6
Cucremsbl ypaBHEHUHN U CriocoObl pemeHus: CUCTeM JHHEHHBIX ypaBHeHHH. [lonsaTus: marpuna 2x2 u 3x3,
HEPABEHCTB onpenenutenb Mmarpuipl. Merton ['aycca. CucrteMbl HENMHEWHBIX ypaBHEHHH.
CucreMbl HEpaBEHCTB
KombunmnpoBanHoe 3anstuie
Tema 1.7 Coneprkanue yueOHOTo MaTepuaa 2
BxoaHoi KOHTpPOJIB Borunicnenuss u npeoOpasoBaHus. YpaBHEHHS U HEpaBEeHCTBA. leomerpusi Ha
MJIOCKOCTH
KouTtponsHas paborta
Pazpgen 2. 20 OK 01, OK 02,
CTteneHu M KOPHM. OK 03
CrenenHast QyHKIUSA
Tema 2.1 Conepkanue yaeOHOT0 MaTepuasa 4
Crenennast GpyHkums, ee [ToHATHE KOPHS N-O# CTENEHM U3 AelCTBHTENBHOro umciaa. OyHkimu y = VX ux
CBOWCTBa cBolicTBa 1 rpaduku. CBOMCTBA KOPHS N-OM CTENIEHU
KomOunupoBanHoe 3anstue
Tema 2.2 Coneprkanue yaeOHOro MaTepuasa 4
[IpeoGpaszoBanue [IpeoOpaszoBanue nppallMOHATBHBIX BBIPAXKCHHIA
BBIPKEHUH C KOPHAMU N- | [IpakTHyeCcKOe 3aHATHE
OM CTEIEHU
Tema 2.3 Coneprxanue yueOHOTO MaTepuana 4
CBolicTBa CTENEHHU C [lonsiTue cremeHu ¢ MOOBIM palMOHAIBHBIM MOKa3areneM. CreneHHble (QyHKIUH,
palMOHAIBHBIM U UX CBOMCTBA U IrpaduKu
JNEVCTBUTEIBHBIM Kom0OuHupoBaHHoe 3aHsTHE
MIOKa3aTeIsiMu
Tema 2.4 Copneprxanue yueOHOTO MaTepurana 6
Pemenune PaBHOCMIIBHOCTD MppalMOHANbHBIX YPAaBHEHHH U HEPAaBEHCTB. MeToapl ux




MppalMOHAIBHBIX peuieHus. Penenue nppalnoHaabHbIX YPaBHEHUM U HEPABEHCTB
YPaBHEHHI U HEPAaBeHCTB | KoMOMHMpPOBaHHOE 3aHATHE
Tema 2.5 ConepxaHue yaeOHOTO MaTepralia 2
CreneHu ¥ KOpHHU. Omnpenenenve creneHHoN (QyHKuuu. Vcmnonb3oBaHHe €€ CBOWCTB, MPU pPELICHUU
CrenenHast QyHKIMS ypaBHEHUH 1 HEPABEHCTB
KonTtponrHas padorta
Pazpgean 3. 14 OK 01, OK 02,
Iloka3aTenbHast OK 03
GyHkuus
Tema 3.1 Coneprkanue yaeOHOTO MaTepuaa 4
[ToxazatenpHast pyHkuusa, | CTeneHb ¢ MPOM3BOJIBHBIM JEHCTBUTEIBHBIM TOKazareneM. Ompenenenune
€e CBOMCTBA roKa3aTeabHOM (DYHKIMH, €e CBOWCTBA M rpaduk. 3HAKOMCTBO C MPUMEHEHHEM
nokaszatenbHOoM (QyHKIMH. Pemenne moka3zaTenbHbIX ypaBHCHHH (DYHKIIMOHAIBHO-
rpaduIeCcKuM METOI0M
KomOunupoBanHoe 3anstue
Tema 3.2 Coneprkanue yaeOHOro MaTepuasa 4
Pemenne nokaszarenbHelXx | PemeHne moka3aTeNbHBIX YPaBHEHWH METOJOM YpaBHUBAHHs —TOKa3aTesei,
YPaBHEHMH U HEPABEHCTB | METOJIOM BBEJICHUS HOBOW MEpPEeMEHHOW, (QYHKIIMOHAIBHO-TPAQUISCKUM METOIO0M.
Peuienne nokazarenbHbIX HEPABEHCTB
[IpakTuueckoe 3aHsiTUE
Tema 3.3 Copepxanue yueOHOTro MaTepuala 4
Cucremsl okasaTenbHBIX | PemieHne cucreM moxasaTenbHBIX ypaBHEHHH
ypaBHEHU I KomMOunupoBanHoe 3aHstue
Tema 3.4 Coneprxanue yueOHOTO MaTepuana 2
Pemenue 3anau. Pemienne mnoxazatenbHBIX YpaBHEHMI METOJOM YpaBHHMBAHUSA IOKa3aTeled u
[ToxazarenpHas QYHKIMA | METOJOM BBEJCHHS HOBOM MEepeMEHHOM. PellieHne noka3aTenbHbIX HEPaBeHCTB
KonTtponsHas paborta
Pasnea 4. Jlorapu¢pmsl. 34




Jlorapudpmuveckas
GyHkuus

Tema 4.1

Jlorapudm uucna.
Jecatnunbiii 1
HaTypaJIbHbIN JIOTapu(MBI,
YHCIIO e

Conepxkanue yueOHOTO MaTepuaa

Jlorapudm yucna. JlecATHUHBINA U HATYpaJIbHBIN JOrapu(MBbl, YUCIIO €

KombunmnpoBanHoe 3anstuie

Tema 4.2
CaoiicTBa orapugpmos.

Conepxanue yaeOHOTo MaTepuaia

CgoiictBa sorapupmos. Oneparus JorapupmMupoBaHUsI.

Oneparnus KomOunupoBanHoe 3aHsTue
sorapuGMUpoBaHHs

Tema 4.3 Conepkanue yaeOHOTo MaTepHaa
Jlorapudpmuueckast Jlorapudmudeckasi GyHKITUS U €€ CBOKWCTBA

¢byHKIMS, ee CBOICTBa

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 4.4

Pemenne
JoTapu(PMUIECKUX
ypaBHEHUI U HEPABEHCTB

Copnepxanue yueOHOro Marepualia

[lonsitne norapupmuyeckoro ypaBHeHus. Ormepanus MoTeHIUpoBaHUs. Tpu
OCHOBHBIX METOJIa peLIeHUsl JorapuMUUEcCKuX YypaBHEHUN: (PYHKIHOHAIBHO-
rpaduyeckuii, MeToJ MOTEHLUUPOBAHHUSA, METOJ BBEICHUS HOBOUW MEpPEeMEHHOI.
Jlorapudmuueckrue HepaBeHCTBA

KOM6I/IHI/IpOBaHHOC 3aHATHUC

Tema 4.5 Coneprxanue yueOHOTO MaTepuana

Cucremsl ANTOPUTM pellIeHHsT CUCTEMbl ypaBHEHMH. PaBHOCHMIIBHOCTH JIOTapu(PMUUYECKHUX
sorapu(pMUIECKUX YPaBHEHUH U HEPABEHCTB

YPaBHEHUN Kom0OuHupoBaHHoe 3aHsTHE

Tema 4.6 IIpogdeccHoHAIBLHO-OPHEHTHPOBAHHOE COAEPIKAHUE

Jlorapugmsl B mpupoie 1
TEXHUKE

[Ipumenenune norapu¢ma. Jlorapudmuueckas cnupans B npupoje. Ee
MaTeMaTH4ECKHUE CBOMCTBA

OK 01, OK 02,
OK 03




[IpaxkTrueckoe 3aHsATHE

Tema 4.7 ConepxaHue yaeOHOTO MaTepralia
Pemrenne 3anau. Jlorapudmuueckas  ¢yHknus. PemieHune — mpocTediiumx  jorapupMHUUECKUX
Jlorapudmsl. ypaBHEHUi 2
Jlorapudmuueckas KonTtponrHas padorta
byHKIUA
2 cemecTp
Paznen S Ilpsimblie n 18
IUIOCKOCTH B
NPOCTPaHCTBE
Tema 5.1. Coneprkanue yaeOHOTO MaTepuaa
OcHOBHbIE IOHATHUSA [Ipenmer crtepeomerpun. OCHOBHBIE MOHATHS (TOYKa, TMpsAMas, I[JIOCKOCTb,
CTepEOMETPHH. npoctpaHcTBo).  OcCHOBHBIE — akCHMOMBI  cTepeomerpuu.  llepecekaromruecs, 2
Pacmoyioxxenue nNpsAMBIX U | mapajulelibHble M CKpeluBaroluecss  mpsmbie. [Ipu3Hak ¥ CBOMCTBO
IJI0CKOCTEM CKpEeIMBAIOIIUXCS MPAMBIX. OCHOBHBIE POCTPAHCTBEHHbIE (DUTYPHI.
KomOunupoBanHoe 3anstue
Tema 5.2. Coneprkanue yaeOHOTo MaTepuasa OK 01. OK 03
[MapamnensHocTs NpsMelX, | [lapannenshble npsimas u 1uiockocTs. Ompenenenue. Ilpusnak. CaoiictBa (c ’
IPSIMOH U IJIOCKOCTH, nokazatenbetBoM). [lapannensubie mnockoctu. Omnpenenenue. [Ipusnak. CBoiicTBa
IJI0CKOCTEM (c noxazarenbcTBoM). Terpasap u ero snemeHThl. llapannenenumen u ero
aneMeHThl. CBOICTBA MPOTUBOIIOJIOKHBIX TPaHe! U JUaroHajiel napajuienenunesa. 6
IToctpoenue ceuennii. Pemenue 3anay.
Kom0OuHupoBaHHoe 3aHsTHE
Tema 5.3. Coneprxanue yueOHOTO MaTepuana
[lepnieHIMKYIAPHOCTD [leprienaukynspubie npsimble. [lapannenbHble npsiMble, NEPHEHAUKYISPHBIE K

NPSMBIX, IPAMOH U
IIJIOCKOCTH, INIOCKOCTEN

miockoctu.  IIpu3Hak  NEpHEHAUKYISPHOCTH  NpPSMOM M INIOCKOCTH.
Joka3zarensctBo. [lepnenaukynsp u HakioHHas. [lepneHauKynsApHBIE MIOCKOCTH.
[Ipu3Hak nepneHuKyIIpHOCTH IIOCKOCTeN. [loka3aTenbeTBo.




Paccrosiaus B mpocTpaHCcTBE

KoMOuHupoBaHHOE 3aHITHE

Tewma 5.4. ConepxaHue yaeOHOTO MaTepralia

Teopema o Tpex Teopema o Tpex mnepneHauKyJsgpax. Jloka3aTenbCTBO. YTOJd MEXIy MNPAMON M

TICPHCHANKYIApax IJIOCKOCTBIO. YTOJI MEXY MJIOCKOCTSIMHU 4
KombunmnpoBanHoe 3anstuie

Tema 5.5. IIpodeccnoHaTBLHO-OPUEHTHPOBAHHOE COJlePKAHUE

[TapamneneHele, Akcuomel  crepeoMeTpun.  [leprneHIUKYISIpHOCTH OPSIMOM W INIOCKOCTH,

MepIeHIUKYIISPHBIE, NapauieNbHOCTb JIBYX MPSIMBIX, MEePIEeHIUKYISIPHBIX IJIOCKOCTH,

CKPEIIMBAOIINECS NMPSIMBIE | MEPIEHIUKYISAPHOCTD TIOCKOCTEN 2
[IpakTrueckoe 3aHsTHE

Tema 5.6. Conepxkanue yaeOHOT0o MaTepuasa

Pemenne 3anay. IIpsamMele n | PacnionioxkeHre NpsMbIX M IUIOCKOCTEH B MpocTpaHcTBe. IIepneHIUKYISIPHOCTD U

IIJIOCKOCTH B MapajuIeIbHOCTh NPSAMBIX U IUNIOCKOCTEeW. CKpeIMBartonecs npsmMble

MIPOCTPAHCTBE KontponsHas padorta 2

Pa3nen 6. Koopaunarsl u 12

BEKTOPbI

Tema 6.1 Copepxanue yueOHOTro MaTepuala 4

JlexkapTOBEI KOOPAMHATEI B | JlekapToBBl KOOpAMHATHI B MpocTpaHcTBe. lIpocreiimme 3amaun B KOOpAMHATAX.

npoctpanctee. Paccrosiaue | PaccTosiHue MEXILy IBYyMs TOUKAMM, KOOPAMHATHI CEPEAUHBI OTPE3KA OK 02, OK 03

MEXAY NBYMA TOYKaMH. KomOunupoBanHoe 3aHstue

KoopaunaTts! cepeuHbl

oTpe3Ka

Tema 6.2 Coneprxanue yueOHOTO MaTepuana 4

BekTopel B npocTpaHCTBE.
Yroa Mexay BEKTOpaMH.
CkansipHO€ IMpon3BeIeHNE
BEKTOPOB

BeKTOpLI B IHPOCTPAaHCTBC. CloxxeHre ¥ BBIYMTAaHHUE BCKTOPOB. YMHOXEeHHe
BCKTOpPaAa Ha YUCJIO. KOMHJIaHapHBIC BCKTODPBI. CKaJISIpHOe MMPOU3BCACHUC BECKTOPOB.
Paznoxenue BCKTOpa MO0 TPEM HCKOMIIIAHAPHLIM BCKTOpaM. KOOp,Z[I/IHaTBI BCKTOpA4,




CKaJISIPHOE MPOU3BEACHUE BEKTOPOB B KOOPAMHATAX, YIOJl MEKIY BEKTOPAMHU, YTOJ
MEX1y IPSIMON M TUIOCKOCTBIO, YIOJl MEXKY MJIOCKOCTAMHU. Y PaBHEHHUE IJIOCKOCTH.
['eomeTrpuueckuii cMbICI OnpeaeanTens 2x2

KombunmnpoBanHoe 3anstuie

Tema 6.3 IMpodeccuonaibHO-OPHEHTHPOBAHHOE COJIEP:KAHUE 2
[IpakTuxo-
OPUCHTUPOBAHHBIC 3a1a9l | KooparHATHAs TJIOCKOCTh. BBIUKCIEHHE PACCTOSIHUN M IJIOMIAACH HA MIIOCKOCTH.
Ha KOOPJAMHATHOM KonunyecTBeHHbIE pacueThl
TIOCKOCTH IpakTHveckoe 3aHsaTHE
Tema 6.4 Conepkanue yaeOHOTO MaTepuasa 2
Pewenue 3anau. JIeKkapToOBBl KOOPJMHATEI B MPOCTPAHCTBE. BekTopsl B mpocTpancTie. CoKeHne u
KoopanHatb! 1 BEKTOPbL | prruprapme BekTopoB. YMHOKEHHe BEKTOpa Ha WHcio. KOMIUIAHApHBIE BEKTODHL.
CkansipHoe  Mpou3BEACHHE BEKTOpOB. PasnokeHue BekTopa 1O  TpeM
HEKOMIUTaHapHBIM BekTopaMm. [Ipocreiimue 3amaun B koopauHarax. KoopauHatbl
BEKTOPa, PACCTOSHUE MEXKIY TOUKaMH, KOOPAUHATHI CEPEAUHBI OTPE3Ka, CKAISIPHOE
IPOU3BEICHNE BEKTOPOB B KOOPJMHATAX, YrOJ MEXIY BEKTOPaMH, yroll MEXIy
IPSIMOM U TUIOCKOCTBIO, YTOJI MEXAY IITOCKOCTSIMU
KontponsHas padorta
Pa3agen 7. OcHoBBI 40 OK 01, OK 02,
TPUTOHOMETPHH. OK 03
Tpuronomerpuyeckue

byHkuun




Tema 7.1
Tpuronomerpuueckue
(GYHKIMY IPOU3BOJIBHOTO
yria, yncia. Paguannas u
rpajaycHas Mepa yria

Conepxanue yaeOHOro Marepuaia

Pannannas mepa yrna. [ToBopoT Touku BOKpYr Hauyana koopauHat. OmnpeaeneHue
CHUHYCa, KOCUHYCa, TAHI'€HCAa U KOTAHI'€HCA. 3HAKU CHUHYCa, KOCUHYCA, TAaHI'€HCA U
KOTAHT€HCA TI0 YETBEPTSAM. 3aBUCUMOCTh MEXIY CUHYCOM, KOCUHYCOM, TAHT€HCOM
1 KOTQHT'€HCOM OJJHOTO U TOTO e yria

KombuampoBanHoe 3ansTre

Tema 7.2

OcCHOBHBIE
TPUTOHOMETPUYECKHE
TOXKJIECTBA.

®opmyJibl IPUBEACHUS

Conepxxanue yaeOHOTO MaTepuaia

Tpuronomerpuueckue ToxzaecTsa. CuHyc, KOCUHYC, TAHT€HC U KOTAaHT€HC YIJIOB O
U - o.. Dopmybl IPUBEACHUS

KombuampoBanHoe 3aHsTHE

Tema 7.3

CuHyc, KOCHHYC, TAaHT€HC
CYMMBI U Pa3HOCTH JIBYX
yTJI0B

CuHYC ¥ KOCHHYC
JNBOWHOrO yria. Popmyiibl
IIOJIOBUHHOTO yrjia

Copnepxanue yueOHOro Marepualia

CyMmMa u pasHocTh cuHycoB. Cymma M pa3HOCTh KOCHMHYCOB. CHHYC M KOCHHYC
nBoiHoro yrima. Dopmyisl [IpeoOpa3oBanuss CyMMBI
TPUTOHOMETPUYECKUX (YHKIUI B NpPOU3BEICHHE U TNPOMU3BEIEHHS B CyMMY.
TQHI'€HC IOJIOBUHHOIO

IMNOJIOBUHHOI'O  yTJIa.

BelpaxkeHne TpUroHOMeTpHuYecKMX (YHKIMH uepes
aprymenTa. [IpeoOpa3oBaHus NpocTeHIINX TPUTOHOMETPUYECKUX BBIPAKEHHH

HpaKTqucxoe 3aHATUC

Tema 7.4

CopnepxaHue yueOHOTO MaTepualia




@yHKIMHU, UX CBOMCTBA.
CrniocoOb1 3a1aHust

Ob6nacte onpeneneHuss 1 MHOKECTBO 3HaYeHHH (yHKIUH. YETHOCTh, HEYETHOCTD,
nepuoIMIHOCTh PpyHKIMHA. CriocoOBI 3aaHus (yHKITHIA

b yHKIHHA KomOuHMpoBaHHOE 3aHsTHE
Tema 7.5 Coneprxkanue yaeOHOT0o MaTepuaa
Tpuronomerpuyeckne OO6nacty ompeneneHuss 1 MHOXECTBO 3HAYCHHH TPUTOHOMETPHUYECKUX (YHKIIUMN.

(GyHKIMY, UX CBOWCTBA U

YETHOCTH, HEUETHOCTD, IEPUOJUYHOCTh TPUTOHOMETpHUECKUX QyHKIMI. CBOMCTBA

rpaduxu U rpaduku QyHKIUN y = cos X, y =sin X, y =tg X, y = ctg X.
KomMOunupoBanHoe 3aHdTHE.
Tema 7.6 Conepxkanue yaeOHOTO MaTepHaa
[IpeoGpa3zoBanue CxxaTue U pacTspkeHre TpaduKoB TPUTOHOMETPUYECKUX (DYHKIUH.
rpaguKoB [IpeobOpazoBanue rpaduKoB TPUTOHOMETPUUECKUX (HYHKITUHA
TPUTOHOMETPUICCKHUX [IpakTnueckoe 3anATHE
byHKIINNA
Tema 7.7 IIpodeccnonabHO-OPHEHTHPOBAHHOE COAEPKAHUE
Onucanue Hcnonb3oBaHnue CBONCTB TPUTOHOMETPUYECKUX (PYHKUUN B MPoeCcCHOHATBHBIX
MIPOU3BOICTBEHHBIX 3a/ayax

MPOIIECCOB C MTOMOIIIBIO
rpadukoB QyHKUINN

HpaKTI/ILIeCKOC 3aHATUC

Tema 7.8 Copepxanue yueOHOTro MaTepuala
Ob6patHble
TPUrOHOMETPUHYECKHE OO6patHbie Tpuronomerpuueckue ¢pyHkiuu. Mx cBoiicta u rpaduku
KLU
ymen Kom0OuHupoBaHHoe 3aHsTHE
Tema 7.9 Coneprxanue yueOHOTO MaTepuana
TpuroHomerpuyeckue VYpaBHeHHe cos X = a. YpaBHEHHE Sin X = a. YpaBHeHHUe tg X = a, ctg X = a.

YpaBHCHHA U HCPABCHCTBA

Pemenne TPUTOHOMCTPUYCCKUX ypaBHCHI/Iﬁ OCHOBHBIX THIIOB:
TPUTOHOMCTPUYICCKHUC CBOAIHECAd K KBaJApaTHbIM, PCHIACMBbIC

[IPOCTENIINE
YpaBHEHUH,
Pa3JIoKEHUEM Ha MHOKUTEIIN, OTHOPOIHBIE.




[IpocTenme TpPUrOHOMETPUYECKHUE HEPABEHCTBA

[IpakTrueckoe 3aHsATHE

Tema7.10 ConepxaHue yaeOHOTO MaTepralia 2
Cucremsr CucTeMbl MPOCTEHIITUX TPUTOHOMETPUIECKUX YpaBHEHHH
TPUTOHOMETPHUYECKHUX KomOuHMpOBaHHOE 3aHsTHE
YpaBHEHUU
Tema 7.11 Coneprkanue yueOHOTo MaTepuaa 2
Pemrenne 3a1a4. OCHOBBI [IpeoGpaszoBanue TPUTOHOMETPUUECKUX BBIPAKEHUH. Pemrenne
TPUTOHOMETPHH. TPUTOHOMETPUYECKHX YpaBHEHH W HEPABEHCTB B TOM YHCIIE€ C HCIOJIb30BaHUEM
Tpuronomerpuueckue CBOMCTB (pyHKLHUH.
G yHKITIH KounTtponsHas paborta
Paznean 8. 8 OK 01, OK 02,
KoMmuiekcHble yuciia OK 03
Tema 8.1 Conepkanue yaeOHOTo MaTepHaa 4
KommnekcHsie yncna [Tonsitne xommexkcHoro yucia. ComnpsokeHHbIE KOMIUIEKCHBIE YHUCIA, MOIYJIb U
apryMeHT KOMIUIEKCHOTO 4ucia. Popma 3amucud  KOMIUIEKCHOTO — 4ucia
(reoMeTpuyecKkas, TPUTOHOMETpHUUYECKas, aiuredpandeckas). ApupmMeTHYECKHue
NEUCTBUS C KOMILIEKCHBIMH YHCIIaMU
KomOunupoBanHoe 3aHstue
Tewma 8.2 Copepxanue yueOHOTo MaTepuala 4
[Ipumenenue BoimonHenue  pacyeToB € MOMOUIIBIO  KOMIUIEKCHBIX — yucen.  [Ipumepsr
KOMIUIEKCHBIX YHCeN UCIIOJIb30BAHUS KOMITJIEKCHBIX YHCE
[IpakTruyeckoe 3aHsATHE
Pazpnen 9. IlpousBognas 38 OK 01, OK 02,
(pynkuumu, ee OK 03
NpUMeHeHHe
Tema 9.1 Coneprxanue yueOHOTO MaTepuana 2




[ToHATHE TPOU3BOHOM.
@opMyIibl ¥ IIpaBuia

Ornpezenenrue YMCIOBOM MOCIEAOBATEIIBHOCTA U crocoObl ee 3amaHusi. CBoiicTBa
YHCIIOBBIX TOcienoBarenbHocTell. OmnpeneneHue mpeaena IOCie0BaTeIbHOCTH.

maddepeHunpoBanus Breruncnenne  mpepenoB  mocnenoBarenbHocTeidl.  Ilpemen QyHkumm  Ha
6eckoneunoctu. [Ipenen ¢pynkuuu B Touke. [Ipupamenue aprymenra. [Ipupamenue
¢byHkuyu. 3anadyd, MNOPUBOJAALIME K TMOHATHIO TPOM3BOAHON. OrmpeneneHue
MIPOU3BOIHOM. AJITOPUTM OTBICKAHUS ITPOU3BOAHON
KombunmnpoBanHoe 3anstuie

Tema 9.2 Conepxkanue yaeOHOTO MaTepHaa

[Ipon3BoHBEIE CyMMBI,
Pa3HOCTH NMPOU3BEACHMUS,

®opmynsl quddepennnponanus. [Ipasuna quddepeHunpoBanus

YacTHOTO
[IpakTrueckoe 3aHsTHE
Tema 9.3 Conepkanue yaeOHOTO MaTepuaa
[IpousBoaHbIE
TPUTOHOMETPUIECKUX Omnpenenenue cnoxxHoi QyHkuuu. [Ipon3BoaHas TPUTOHOMETPUYECKUX (HYHKIUH.

¢dbynakuuii. [IponsBoaHas
CJIO’)KHOH (DYHKITUH

[IpousBoHas cI0KHON (HYHKITUN

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 9.4
IlongaTue o

HENpPEepBIBHOCTU (DYHKIIMH.

Merton HHTCPBAJIOB

Copepxanue yueOHOTro MaTepuala

Ilonstue HenpepsiBHON QyHkMH. CBoiicTBa HenmpepblBHOM (yHkuuu. CBs3b
MEXy HEMPEPBIBHOCTBIO U TU(PHEpEeHIMPYEMOCTHIO (PYHKIIMH B TOUKE. AJITOPUTM
pELLIEHUs] HEPABEHCTB METOI0M UHTEPBAJIOB

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 9.5
I'eomerpuueckuii u
(bu3nYeCcKuil CMBICI

CopnepxaHue yueOHOTO MaTepralia

I'eomeTrpuueckuii CMBICT TPOM3BOJHOM (DYHKIMM — YriIoBoH KO3 UIMEHT
KacaTeJIbHOW K Tpaduky (yHKIHMU B TOUKE. YpaBHEHHME KacaTeldbHOM K rpaduky




MIPOU3BOTHOM (GyHKIMH. AJNTOPUTM COCTaBIICHUS YPaBHCHHS KacaTeNbHOW K Tpaduky (pyHKINN
y=f(x)
KombunupoBanHoe 3anstie

Tema 9.6 Coneprxkanue yaeOHOT0o MaTepuaa

dusnyeckuii CMBICH
IIPOU3BOIHOM B

@uznyeckuil (MeXaHWYECKHI) CMBICI MPOU3BOJHOM — MIHOBEHHAas CKOpPOCTb B
MOMEHT BpeMeHu t: v =S5’ (1)

npodeccnoHalIbHBIX [IpakTuueckoe 3aHsTHE
3a1ayax
Tema 9.7 Conepxkanue yaeOHOTO MaTepuasa

MOHOTOHHOCTbH (PYHKLIUH.
Touku 3KCTpEMymMa

Bospacranne u yObiBaHuWE (YHKIIUH, COOTBETCTBHUE BO3pACTaHUS W YOBIBaHUS
(¢byHKIMM 3HaKy TpOu3BOAHOW. I[loHSATHE TPOW3BOAHOM BBICIIETO TIOPSJIKA,
COOTBETCTBHE 3HAKa BTOPOM MPOM3BOJHOM BHITTYKJIOCTH (BOTHYTOCTH) (DYHKIIMH Ha
oTpe3ke. 3ajjaud Ha MaKCUMYM M MUHUMYM. [IOoHsSTHE acUMOTOTBHI, CIOCOOBI UX
omnpeseneHusi. AITOPUTM HccieloBaHUs (YHKUMHM W TOCTpOeHus ee rpaduka c
MOMOIIIBIO TIPOU3BOIHOM. JIpoOHO-TMHEHHAs QyHKIIHS

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 9.8
UccnenoBanue QpyHKIu u
MOCTPOCHUE rpaduKOB

Copnepxanue yueOHOro Marepuala

HccnenoBanue (bYHKI_[I/II/I Ha MOHOTOHHOCTB U IOCTPOCHUC rpa(bI/IKOB.

KOM6I/IHI/IpOBaHHOC 3aHATHUC

Tema 9.9 Haubounsiiee u
HavMeHbllIee 3HAYEHUS

GbyHKIIH

Copepxanue yueOHOTo MaTepuala

Haxoxnenue HauOOJBIIEr0 M HAUMEHBIIETO 3HAYEHMI (bYHKI_II/Iﬁ, IMOCTPOCHUC
rpa(bI/IKOB MHOT'OYJICHOB € UCIIOJIb30BAHUEM aIlllapaTa MaTEMATHYCCKOTI'O aHaJlIn3a

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 9.10

Haxoxnenue
ONTUMAJIBHOTO PE3YJIbTATa
C IOMOIIBIO IIPOU3BOHOMN

IIpogeccunoHaNbHO-OPHEHTHPOBAHHOE COACPKAHUE

Haumenbiiee u HanOosIbIIee 3HAaUCHUE (I)YHKI_II/II/I

HpaKTI/I‘-IeCKOe 3aHATUC




B MPAKTUYCCKHUX 3aJjadax

Tema 9.11 ConepxaHue yaeOHOTO MaTepralia 2
Pemrenne 3anau. @opmynsl u npaBuia auddepenuuposanus. VccnenoBanue GpyHKIMA ¢ TOMOIIBIO
IIponsBonHas GpyHKIMH, €€ | mpou3BoaHOM. Hanbombiiee n HaMMeHbIIIee 3HAYCHUS (QYHKIHH
MIPUMEHEHHE KonTtponrHas paborta
Paznen 10. 14 OK 01, OK 02,
IlepBooOGpa3znas OK 03
(pynkuumn, ee
NnpuMeHeHHe
Tema 10.1 Conepxkanue yaeOHOTO MaTepHaa 2
IlepBooOpa3Has pyHKuMU. | 3amadya 0 BOCCTAHOBJICHHWH 3aKOHA JIBWKEHHUS 1O M3BECTHON ckopocTH. [loHsThe
[IpaBuna HaxoXACHUS uHTerpupoBanusa. O3HAKOMIJIEHHE C TOHSATHEM HHTErpana M NepBOOOpasHOM st
MEepBOOOPA3HBIX ¢dbyakuun y=f(x). Pemenue 3amad Ha CBsI3b MEPBOOOPA3HON M €€ MPOU3BOJIHOM,
BBIYUCIICHUE TIEpBOOOpa3HOM misi gaHHOW (QyHkiuu. Tabmuma dopmyn ans
HaXO0JIeHUs epBooOpasHbIX. M3yuenue npaBuiia BEIYUCICHUS IEPBOOOpA3HOM
KomOunupoBanHoe 3anstue
Tema 10.2 Coneprkanue yaeOHOTo MaTepuasa 2
IInomane KpUBOJIMHEHHON | 3amaun, MPUBOAAIIME K IMOHSATHIO ONPEACICHHOTO HMHTErpalla — O BBIYUCICHUH
Tpaneuun. Popmyna IUIOMIAIM  KPUBOJMHEWHON Tpamenuu, O T[epeMmenieHuu Toukd. [loHsTHe
HeroTona — Jleiitbauma OMpENEIEHHOTO  WHTErpana. ['eomerpuueckuii  u  QuU3MUECKHii  CMBICH
onpeneneHHoro unrerpaia. @opmyna Hetotona— Jleitbuuna
KomMOunupoBanHoe 3aHsTue
Tema 10.3 Coneprxanue yueOHOTO MaTepuana 2
Heonpenenenuslii u [ToHsaTHE HEOTIPEAEIEHHOTO NHTErpasia
OIpENEICHHBIN MHTETPaNIbl | [IpakTHUecKoe 3aHsITHE
Tema 10.4 Copneprxanue yueOHOTO MaTepurana 2

ITousarue 00
OTIpE/ICTICHHOM UHTErpaie

FCOMeTpI/I‘-IeCKI/Iﬁ CMBICJI OIIPEACIICHHOI'O HHTErpajia

KOM6I/IHI/IpOBaHHOC 3aHATUC




KaK ILIOIAIH
KPUBOJIMHEWHOH Tpanenun

Tema 10.5 IIpodeccnoHaNTbHO-OPUEHTHPOBAHHOE COJIePKAHUE 4
OmnpeneneHuplii uHTErpan | ['eomeTpuueckuii CMBICHI ompeneleHHOro wuHTterpana. @®opmyna HeloTtoHa -
B )KM3HU JleitOHuna.

Pemenue 3aau Ha MpUMEHEHHE UHTErpajia JAJsl BBIYUCIEHUS (PU3NUYECKUX BEIUYNH

U IIOIAeH

[IpakTnueckoe 3aHsTHE
Tema 10.6 Conepkanme yaeOHOTO MaTepHaa 2
Pemrenne 3anau. [TepBooGpa3nas gynkuuu. [lpaBuna HaxoxaeHus nepBooOpa3Hbix. Ee npumenenune
ITepBooGpasnas Gynkuun, | KonrponsHas pabora
€€ IpUMEHEHUE
Pa3zpmen 11. 44 OK 01, OK 02,
MHOrorpaHHMKH M TeJia OK 03
BpALllCHUs
Tema 11.1 Coneprkanue yaeOHOro MaTepuasa 2
Bepmunsl, pebpa, rpanu [Tonsitne MHororpanHuka. Ero smeMeHTh: BepuinHbl, peOpa, rpaHu. J(uaroHaib.
MHOTIOTpaHHUKA CeueHnne. Bolnykibple 1 HEBBIMYKIIbIE MHOTOI'PAHHUKHU

KomOunupoBanHoe 3aHstue
Tema 11.2 Copepxanue yueOHOTo MaTepualia 2
IIpusma, ee [Tonsarue npusmbl. Ee ocHoBaHust 1 60KOoBbIe TpaHu. Bricota npusmsl. Ilpsmas u
COCTaBJISIOLINE, CEYEHUE. | HAaKIIOHHasA npusMa. [IpaBunbHas npusma. Ee ceuenmne
[Ipsimas u mpaBuUIBHAS Kom0OuHupoBaHHoe 3aHsTHE
IIPU3MBI
Tema 11.3 Coneprxanue yueOHOTO MaTepuana 2

[Mapannenenunen, kyo.
Ceuenue kyo0a,
napaJuiesenuresa

[Tapannenenunen, cBOicTBa MPSAMOYroJBHOTO Mapajuienenunena, kyo. CeueHue
KyOa, mapasuienenumneaa

KOM6I/IHI/IpOBaHHOC 3aHATUC




Tema 11.4

[Inpamuna, ee
COCTAaBJISIONINE, CSUCHIE.
[IpaBunpHas nupamuaa.
VYceueHHas nupamuaa

Conepxanue yaeOHOro MaTepuaia

HI/IpaMI/II[a u ee oiemeHTel. CeucHue MmUupaMu/Jbl. HpaBI/IJH)HaSI nmupamMuaa.

VYceueHHas nupamuaa

KombunmnpoBanHoe 3anstuie

Tema 11.5
bokosas u moiHas
MMOBEPXHOCTh MPU3MBI,

Conepxkanue ydeOHOTO MaTepHaa

[Tnomaas O0KOBOM M MOJTHON MOBEPXHOCTU MPU3MBI, TUPAMUIbI

[IpakTrueckoe 3aHsTHE

InmupaMHu bl

Tema 11.6 Conepkanue yaeOHOTO MaTepHasa

CummeTtpus B Kyoe, CummeTpusi OTHOCHUTENBHO TOYKH, MPsSMOM, Tmuiockoctu. Cummerpusi B KyoOe,
napajuiejenunese, napajuieJienuIe/e, mpu3mMe, TupamMmuie

npu3Me, Mupamue

KombuampoBanHoe 3aHsTHE

Tema 11.7
[Tpumepsl cummeTpuii B

IIpodeccnonanbHO-OPHEHTHPOBAHHOE COAEPKAHME

CuMMeTpus B IpUpOJIE, ApXUTEKType, TEXHUKE, B OBITY

npodeccuu [IpakTnueckoe 3anaTue
Tema 11.8 Coneprkanue yaeOHOro MaTepuasa
[IpaBunbHbIE [lonsaTue npaBUIbHOTO MHOTOrpaHHUKA. CBOMCTBA MPABUIIBHBIX MHOTOTPAHHUKOB

MHOTOTPaHHUKH, UX
CBOMCTBA

HpaKanecxoe 3aHATUC

Tema 11.9
Humnaap, ero
cocraBisgromue. CeueHne

CogepxaHnue yueOHOTO MaTepuana

Hunuaap u ero snemedTsl. CeueHne MUIMHIPA (MapauiebHOE OCHOBAHHUIO U OCH).
Pa3Beprka nununapa

HUAJTMHIpA KomMOunupoBanHoe 3aHstue
Tema 11.10 Copneprxanue yueOHOTO MaTepuana
Konyc, ero Konyc u ero »nementol. CeueHue KoHyca (mapajjieIbHOE OCHOBAHHUIO U

cocraBisiomue. CeucHue

MIPOXOJIAIIee Yepe3 BEPIINHY), KOHMUECKHe ceueHus. Pa3BepTka KoHyca




KOHyca

KoMOuHupoBaHHOE 3aHITHE

Tema 11.11
VYcedeHHbl KOHYC.
CeueHne yceueHHOTO
KOHYycCa

Conepxanue yaeOHOro MaTepuaia

VYceuennslil konyc. Ero obpa3zyromas u Beicota. CeueHne yCce4eHHOro KOHyca

[IpakTrueckoe 3aHsaTHE

Tema 11.12
[ap u cepa, ux ceueHus

Conepxkanue yueOHOTo MaTepuaa

[lap u cdepa. BzaumHoe pacnosnoxxenue chepsl U miaockoctu. CedeHue miapa,
cdepbl

KombuampoBanHoe 3ansTre

Tema 11.13

ITousarue 06 o0beMe Tea.
OrHomeHne 00EMOB
OT0OHBIX TEI

Coneprkanue yueOHOTO MaTepraa

[Tonsatue 06 oOwveme Tenma. OObeM Kyba M TPSMOYTOJIBHOTO IapajuielenuIe/a.
O6beM mpu3MbBl M IWIMHJIpA.
I'eoMeTpuueckuii CMbICI OTIPEACTUTENS 3-TO MOPsAKa

OtHomteHne OOBEMOB MHOMOOHBIX  TEIL.

HpaKTI/ILIeCKOC 3aHATUC

Tema 11.14
O0BEMBI U IJIOLIAIA
MTOBEPXHOCTEH Tl

Copnepxanue yueOHOro Marepuaia

O6beMbl nupaMubl U Konyca. O0bem mapa. [1nomany noBepxHocTei Ten

KOM6I/IHI/IpOBaHHOC 3aHATHUC

Tema 11.15 Copepxanue yueOHOTro MaTepuala

Kombunaryu KomOuHamm reoMmeTpuueckux Tei

MHOTOTPaHHUKOB U TEJ [IpakTnueckoe 3anATHE

BpaIllCHUS

Tema 11.16 Coneprxanue yueOHOTO MaTepuana

I'eomerpuueckue Hcnonbs3oBaHne KOMOMHALMH MHOTOTPAHHUKOB W TeNl BpAIICHUS B IMPAKTHKO-

KOM6I/IHaI_[I/II/I Ha IIPAKTUKC

OPUCHTHPOBAHHBIX 3a/Jadax

HpaKTI/I‘-IeCKOe 3aHATUC




Tema 11.17 ConepxaHue yaeOHOTO MaTepralia 2
Pemrenne 3anau.
MHOTOrpaHHHKH 1 TeNa OOBEeMBI ¥ IJIOMAAH MOBEPXHOCTH MHOTOTPAHHUKOB M TEJI BPAIICHUS
BPAILCHHS KontponbHas padota
Paznen 12. 12 OK 01, OK 02,
MHo:kecTBa. DJIeMEHThI OK 03
Teopuu rpados
Tema 12.1 Conepkanue yaeOHOTO MaTepuaa 4
MpmuoxecTBa [Tonsitue muoxkectBa. [logMHuO)kecTBO. Oniepanuu ¢ MHOKECTBAMH
KombuampoBanHoe 3ansTre
Tema 12.2 IIpodeccnoHabHO-OPHEHTHPOBAHHOE COAEPKAHUE 2
Onepannn ¢ MHOKecTBamMu | Orepaliii ¢ MHOKECTBaMH. PellieHrne MpUKIIaHbIX 3a1a4
[IpakTrueckoe 3aHsTHE
Tema 12.3 Coneprkanue yaeOHOro MaTepuasa 4
I'padsr [Tonsarue rpada. Cesi3HbIH rpad, 1epeBo, NUKI rpad HA MIOCKOCTH
[IpakTnueckoe 3anaTue
Tema 12.4 Coneprkanue yaeOHOro MaTepuasa 2
Pemenue 3amau. Onepauuu ¢ MHOXecTBaMu. OrmuUcaHWe pealbHbIX CUTYyallUd C MOMOIIBIO
MmuoxectBa, I'padsl u ux | mHOKecTB. [Ipumenenue rpa)oB K peIIeHHIO 33124
MIPUMEHEHHE KontponsHas padorta
Pa3ngen 13. DinemeHTDI 24 OK 01, OK 02,
KOMOMHATOPHKH, OK 03
CTATUCTUKHU U TEOPHUH
BEPOATHOCTEH
Tema 13.1 Copneprxanue yueOHOTO MaTepuana 2
OcHOBHBIE IOHATHUS [TepecraHoBKH, pa3MelIeHUs, COUCTAHHUSI.
KOMOWHATOPHUKHU KomMOunupoBanHoOe 3aHATHE.




Tema 13.2

CoObiTHE, BEpOITHOCTH
coObITHs. CroskeHue u
YMHOEHHUE BEPOSITHOCTEN

Conepxanue yaeOHOro MaTepuaia

CoBMecTHbIE U HECOBMECTHBIE COOBITHS. TeopeMbl O BEpPOATHOCTH CYMMBbI
cOOBITHH. YCIOBHAsI BEPOATHOCTh. 3aBUCUMBIE M HE3aBUCUMBIE COOBITUS. TeopeMbl

0 BEPOATHOCTHU MIPOU3BEIICHUS COOBITHH.

KombunmnpoBanHoe 3anstuie

Tema 13.3
BepositHOoCTh B

IIpodeccnoHaNTbLHO-OPUEHTHPOBAHHOE COJlePKAHUE

OTHOCHUTENBHAST YacTOTa COOBITHSA, CBOMCTBO €€ yCTOMYMBOCTU. CTaTUCTHYECKOE

npodeccnoHaNIbHBIX omnpeneneHue BeposSTHOCTH. OLeHKa BEPOSTHOCTH COOBITHS
3ajayax [IpakTrueckoe 3aHsTHE
Tema 13.4 Coneprkanue yaeOHOTO MaTepuaa

JuckpeTHas ciydaitHas

Bunel cinywaitneix BenuuuH. OmnpenesieHHe AUCKPETHOW CIy4ailHOW BEJIMYMHBI.

BEIIMYMHA, 3aKOH €€ 3aKOH pachpeleseHus IUCKPETHOW CiaydyalHOW BenuuyuHbl. Ee 4uciioBbie
pacrpeeneHus XapaKTEPUCTHKU
KomOuaMpoBaHHOE 3aHTHE
Tema 13.5 Coneprkanue yaeOHOro MaTepuasa
3amaun MaTeMaTHYeCKOM Bapuanmonnsiii  psa.  [loamron dwactror u  rucrorpamma. CTaTHCTHYECKHE

CTaTHUCTHKH

XapPaKTCPHUCTUKHU pAlda Ha6J'IIOI[aCMbIX JaHHBIX

HpaKTI/I‘ICCKOC 3aHATUC

Tema 13.6
Cocrasienue Ta0IuI 1
JrarpamMM Ha MpakTUKe

IIpodeccnoHaIbHO-OPHUEHTHPOBAHHOE COJIEPKAHNE

HepBI/IIIHaSI o6pa60TKa CTaTUCTUYCCKUX HTaHHBIX. Fpaq)nquKoe UX IIPEACTABIICHUC.
HaxoxaeHnue CpCAHUX XapaKTCPUCTHK, Ha6J'II-O,I[aeMBIX JaHHBIX

HpaKTqucxoe 3aHATUC

Tema 13.7
Pemenue 3amauy.
ONEeMEHTHI
KOMOWHATOPHKH,

Cogepxanue yueOHOTO MaTeprala

ONEeMEHTHI KOM6I/IHaTOpI/IKI/I. C06BITI/IC, BCPOATHOCTD coObiTHs. CIIOKEHHE U
YMHOKCHUC BepOﬂTHOCTCﬁ

KonTtponsHas pabora




CTaTUCTHUKU U TCOPHUU

BEPOSITHOCTEN
Paznen 14 26 OK 01, OK 02,
YpaBHeHuUs U OK 03
HepaBeHCTBa
Tema 14.1 Conepxkanue yueOHOTo MaTepuaa 4
PaBHOCMIIBHOCTB PaBHOCUIBHOCTE ypaBHeHHMM M HepaBeHCTB. OmpeneneHus. OCHOBHBIE TEOPEMBI
YPaBHEHWM U HEPABEHCTB | PaBHOCWJIBHBIX IEPEX0/iaX B YpaBHCHHSAX M HepaBeHcTBax. OOIIME METOJbI
pelIeHns] ypaBHEHUM: Mepexo]] OT paBeHCTBa (DYHKUUN K pPaBEHCTBY apryMEHTOB
JUTSI MOHOTOHHBIX (DYHKIIUHA, METOJI Pa3JIOKEHUsI Ha MHOXKHTEIH, METOJ] BBEICHHS
HOBOM MepeMeHHOH, PYHKINOHAIBHO-TpaduIecKrii MeTo
KombOuampoBanHoE 3aHITHE
Tema 14.2 Coneprkanue yaeOHOTo MaTepuasa 4
I'paduaeckuit meros OO61ue MeTo bl pelieHnsl HEPaBeHCTB: MEePEX0/l OT CPaBHEHUS 3HAUCHUN (YHKUIUN
pelieHus: ypaBHEHU, K CpaBHEHHIO 3HAYCHHWH AapryMEHTOB [UIi MOHOTOHHBIX (DYHKUUH, MeTox
HEPaBEHCTB UHTEpBaJIOB, (pyHKIIMOHANIBHO-Tpaduueckuil Mmeto. ['paduyeckuii Meros pemieHUs
YpaBHEHUI U HEPABEHCTB
KomOunupoBanHoe 3anstue
Tema 14.3 Copepxanue yueOHOTro MaTepuala 4
VYpaBHenus u HepaBeHCcTBa | Omnpenenenue Moxayna. Packpeite Monyias mno ompegeneHuto. Ilpocreitmue
C MOJYJIEM YpaBHEHUsI U HEPABEHCTBA ¢ MojayJsieM. lIpruMeHeHne paBHOCUIIBHBIX MEPEX0JI0B B
ONPENIETICHHBIX TUIIaX YPaBHEHU U HEPABEHCTB C MOJIYJIEM
KomMOunupoBanHoe 3aHsTHE
Tema 14.4 Copneprxanue yueOHOTO MaTepuana 6

VYpaBHEHMS U HEPABEHCTBA
C rmapaMeTpaMu

3HAKOMCTBO C nmapaMeTpoM. HpOCTCﬁH.IHC YpaBHCHHA U HEPABCHCTBA C IIapaMETPOM

HpaKTI/I‘-IeCKOe 3aHATUC




Tema 14.5 IIpodeccnoHaNTbLHO-OPUEHTHPOBAHHOE COEPKAHUE 6

Cocrapiienue 1 penieHue | PenieHue TEKCTOBBIX 33124 MPO(PECCHOHATIBHOTO COCPIKaAHHSI

npo(pecCHoHaNbHbIX 3a1a4 | [IpakTHYecCKUe 3aHATHS
C IOMOIIBIO YPABHEHUN

Tema 14.6 Conepxkanue yueOHOTo MaTepuasa 2

Pemrenne 3anau. OO01iue MeTo/bl peleHus] ypaBHEHUI. YpaBHEHHs M HEPaBEHCTBA C MOJIYJIEM U C
VYpaBHEHMS M HEPABEHCTBA | TTapaMeTpaMHu

KouTtponsHas paborta

IIpome:xxyTouyHast arTecTanus (IK3aMeH) 12

Bceero: ’ 340




3. YCJIOBUS PEAJTU3ALIMUA IPOTPAMMBI OBLIIEOBPA30OBATEJILHOM
JIMCLUIIJIMHBI
3.1 I[.]'Iﬂ peaim3anuu nporpamMmmbl JTUCHUIINIMHBI JOJKHbI 6LITL NMpeaAyCMOTPCHDbI

cleayrmme CiecnquajJbHbI€ IIOMEINCHUSA :

KaGuHer MaTeMaTH4eCKHUX JAUCHMILUIMH: pabouee MeCTO MperojaBaTelis; paboune mecra
oOyJaromuxcs; MyJIbTHMEIUHHBIN KOMIUIEKC (KOMIBIOTEP C JUICH3MOHHBIM MPOTPAMMHBIM
oOecrieueHneM, MPOCKTOP, HWHTCPAKTUBHAS JIOCKA, TEJICBU30p, IPHHTEP, AKYCTHUYCCKUE
KOJIOHKH); BCIIOMOTATeJIbHOE OO0OpY/JIOBaHHE: aBTOMATH3MPOBaHHBbIE pabouue MecTa
oOecreyeHbl  JOCTYIIOM B 3JICKTPOHHYIO ~WH(OPMAIMOHHO-00pa30BaTEIBHYIO  CPEIy
YHHBEPCHTETa, BBIXOJIOM B HWH(POPMAIMOHHO-KOMMYHHUKALMOHHYIO ceTh «MHTepHeT»,
o0ecrieueHbl KOHTEHTHOMN ¢bunbTpanuei, CIIELIMAIM3UPOBAHHBIM [IPOrPaMMHBIM
oOecrieueHrueEM

3.2. NudopmanuoHHoe odecneyeHHne peain3aliu MPorpaMMbl

Jlia peanuzanuu mporpaMMbl OMOIMOTEUHBI (OHI 00pa30BaTEIbHONH OpraHu3aluu
MMeEeT TeyYaTHble W/WJIM 3JEKTPOHHBIE 00pa3zoBaTelibHbIE M MH(OPMAIIMOHHBIE PECYpPCHI IS
HCI0JIb30BaHUs B 00pa30BaTeIbHOM IPOILIECCE.

3.2.1. OcHOBHbBIE U3IaHUS.

1. Maremartuka: anreOpa U Hadajga MaTeMaTHYEeCKOTO aHalM3a, reoMeTpus. ['eomerpus : 10—
11-i1 xnaccel : 6a30BbIN U yriyOiaeHHbIH ypoBHU : yueOHuk / JI. C. Artanacsh, B. @. byrys3os,
C. b. Kagowmres [u ap.]. — 12-e u3z., crep. — Mocksa : [IpocBemenne, 2024. — 287, [1] c. :
un. — (MI'Y — mkone). — ISBN 978-5-09-112137-7. - Texkct : anmekrponHbid. - URL:
https://znanium.ru/catalog/product/2157048

3.2.2. JlonoJHUTEIbHbI€ HCTOYHUKH.

1. Kapn, A. I1. Marematuka. ba3oBerit ypoBens. B 2 wactsax. Hacts 1 : yueObHOe mocoOue mist
o0pa3oBaTeNIbHBIX OpraHu3alyil, peanu3yrIux o0pa3oBaTelibHbIE MPOTrPAMMBI CPEIHETO
npodeccuonanbHoro oopazoanus / A. I1. Kapn, A. JI. Bepuep. — Mocksa : IIpocsemienue,
2024, — 319, [1] c. : un. — (Yuebnuk CIIO). — ISBN 978-5-09-108510-5. - Tekcr :
anextpounsiid. - URL: https://znanium.ru/catalog/product/2157336

2. Knenos, A.B. Maremaruka. Kparkuii Kypc Jekuumid W TpakTudeckue 3amanus/ A.B.
Kierios.-CI16.: Jlanb, 2023. - 140c. ISBN 978-5-507-45190-6.-Tekct: amekTpoHHbIN//JIaHb:
aIIeKTpOHHO-O0MbmoTeunas cucrema.-URL:https://e.lanbook.com/book/292874

3. Pemenue 3agau mo maremartuke. [IpakTHKym [UIsi CTYACHTOB CpEIHUX CIEHUATbHBIX
yueOHbIx 3aBeaenuii / B.B. I'opbapyk, B.W. Poqun, U.M. ConoBrseBa, M.A. IlIBapi. — 2-¢ usz.
ucnp.-CII106.: Jlawp,2023.- 416¢c. ISBN 978-5-507-45993-3.-Tekct: anekTpoHHbIN//JIaHb:
AIIEKTPOHHO-O0MbmoTeunas cucrema.-URL: https://e.lanbook.com/book/292952

3.2.3. UnTepHer pecypcsl.

1. Bcepoccuiickue natepaer-onummuaasl. - URL: https://online-olympiad.ru. - Teker:

JJIEKTPOHHBIH.

2. Hayunas snextponnas oudnmnorexa (HIb). - URL: http://www.elibrary.ru - Tekct:
JJIEKTPOHHBIH.

3. OtkpbIThI KOJUTeDK. Maremaruka. - URL: https://mathematics.ru - Tekcr:
JJIEKTPOHHBIH.
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CripaBOYHUK 110 MaTeMaTUKe JJis IKOIbHUKOB. - URL:
https://www.resolventa.ru/demo/demomath.htm - TekcT: 3neKTpOHHBIH.
Cpennsisi MaTemaTudeckas MHTepHeT mkoia. - URL: http://www.bymath.net/ - Tekcr:

JJIEKTPOHHBIH.
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4. KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHMUSA
OBIIEOBPA3OBATEJIBHOMN JUCHUILJIAHBI

KoHTpoib M OlEHKA pEe3yabTaTOB OCBOCHHS 00Ie00pa30BaTEIIEHON TUCIIUILIAHBI
PacKpbIBalOTCA Yepe3 AUCLUIIMHAPHBIE PE3YJbTaThl, HANPaBICHHbIE HA (OPMUPOBAHHUE OOIIMX
1 TIpo(heCCUOHATBLHBIX KOMIIETCHIIUI TI0 pa3jiesiaM U TeMaM COJIepKaHus yIeOHOTO MaTepuraa.

Oob6masi/npodeccuonanbHasi Pa3znen/Tema Tun oneHoYHBIX

KOMMEeTEeHIHA MeponpusiTUsi
OK 01. Beibupats criocoOb1 P 1, Tema 1.1, 1.2, 1.3 II-0/c, 1.4, 1.5, | TectupoBanue
peleHus 3aaa4 1.6 VYerHbIM onpoc
npoeCcCHOHATBEHOM P2, Temp1 2.1,2.2,2.3,2.4, 2.5 MaremaTraecknii
eATENBHOCTH P 3, Temsr 3.1,3.2,3.3,3.4 HKTAHT

P 4, Tems1 4.1, 4.2, 4.3 T1-o/c, 4.4,

MPUMEHUTEIBHO 4.5.4.6 T-olc, 4.7 [IpencraBnenue
K pa3jIM9IHBIM KOHTEKCTaM pe3yJIbTaTOB

P5, Temn 5.1, 5.2, 5.3, 5.4, 5.5 IT-o/c,
5.6
P 6, Temnl 6.1, 6.2, 6.3 IT-o/c, 6.4

MPAKTHYECKUX paboT
KounTpomabnas pabora

P 7, Temwr 7.1, 7.2, 7.3, 7.4, 7.5, 7.6, | Brimosnenue

7.71-0/c, 7.8,7.9,7.10,7.11 DK3aMEHALMOHHBIX

P 8, Tems! 8.1,8.2 3anaHuit

P9, Temnr 9.1, 9.2, 9.3, 9.4, 9.5, 9.6,

9.7 IT-o/c, 9.8, 9.9, 9.10 IT-o0/c, 9.11

P 10, Temsr 10.1, 10.2, 10.3, 10.4,

10.5, 10.6

P11, Temsr 11.1, 11.2, 11.3, 11.4,

11.5,11.6, 11.7 I1-0/c,11.8,11.9,

11.10 IT-o/c, 11.11, 11.12, 11.13,

11.14, 11.15, 11.16, 11.17

P12, Temsr 12.1,12.2, 12.3,12.4

P 13, Temsr 13.1, 13.2, 13.3, 13.4,

13.5 IT-o/c, 13.6

P 14, Temsr 14.1, 14.2, 14.3, 14 .4,

14.5 IT-o/c, 14.6
OK 02. Mcnonw3oBaTh P 1, Tema 1.1, 1.2, 1.3 TI-o/c 1.4, 1.5, | TectupoBanue
COBPEMEHHBIC CPE/ICTBA 1.6 YCTHBIN ompoc
MOMCKA, aHAJIM3a U P2, Temp1 2.1,2.2,2.3,2.4,2.5 MaremMaTudecKui
MHTepIpeTAIIH P 3, Temsr 3.1, 3.2,3.3, 34 JKTAHT

P4, Temnr 4.1, 4.2, 4.3 IT-o/c, 4.4,
uHpOpMAIINH, 1 4.5.4.6 Tolc, 4.7 [TpencrasieHue
WHGPOPMAIMOHHBIC pe3yJIbTaToOB

TEXHOJIOTUH IS
BBITIOJTHCHUS 3a/1a4
npodeccuoHanbHOM
JIeSITEIIbHOCTH

P 5, Temr 5.1, 5.2, 5.3, 5.4, 5.5 IT-o/c,
5.6

P 6, Temsr 6.1, 6.2, 6.3 IT-o/c, 6.4

P7, Temsr 7.1, 7.2, 7.3, 7.4, 7.5, 7.6,
7.7 II-0/c, 7.8, 7.9, 7.10, 7.11

P 8, Temsr 8.1,8.2

P9, Temnr 9.1, 9.2, 9.3, 9.4, 9.5, 9.6,

9.7 II-o/c, 9.8, 9.9, 9.10 I1-o/c, 9.11

MPAKTHYECKUX paboT
KonTpombHas paborta
Brimonnenue
9K3aMEHAIlMOHHBIX
3aJaHuH
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P 10, Temsr 10.1, 10.2, 10.3, 10.4,
10.5, 10.6

P11, Temsr 11.1, 11.2, 11.3, 11.4,
11.5,11.6, 11.7 I1-0/c,11.8,11.9,
11.10 IT-o/c, 11.11, 11.12, 11.13,
11.14, 11.15, 11.16, 11.17

P12, Temsr 12.1, 12.2,12.3,12.4
P 13, Temsr 13.1, 13.2, 13.3, 13.4,
13.5 IT-o/c, 13.6

P 14, Temsr 14.1, 14.2, 14.3, 14.4,
14.5 I1-o0/c, 14.6

OK 03. [TnanupoBats u
peann30BhIBaTh COOCTBEHHOE
npodeccroHalIbHOE U
JMYHOCTHOE Pa3BHUTHE,
MPEIIPUHIMATETCKYIO
JeITEITBHOCTh B
npodeccuoHabHOM cdepe,
WCTIOJIb30BaTh 3HAHUS 110
(bMHAHCOBOW T'PAMOTHOCTH B
Pa3IUYHBIX KU3HEHHBIX
CHUTYaIHIX

P 1, Tema 1.1, 1.2, 1.3 IT-o/c 1.4, 1.5,
1.6

P2, Temrr 2.1,2.2,2.3,2.4,2.5

P 3, Temsr 3.1,3.2,3.3,3.4

P4, Temnr 4.1, 4.2, 4.3 I1-o/c, 4.4,

4.5,4.6 IT-o/c, 4.7

P5, Temn 5.1, 5.2, 5.3, 5.4, 5.5 IT-o/c,
5.6

P 6, Temn 6.1, 6.2, 6.3 IT-o/c, 6.4

P 7, Temnr 7.1, 7.2, 7.3, 7.4, 7.5, 7.6,
7.71I-0/c,7.8,7.9, 7.10, 7.11

P 8, Temsr 8.1,8.2

P9, Temnr 9.1, 9.2, 9.3, 9.4, 9.5, 9.6,
9.7 IT-o/c, 9.8, 9.9, 9.10 IT-o0/c, 9.11
P 10, Temsr 10.1, 10.2, 10.3, 10.4,
10.5, 10.6

P11, Temsr 11.1, 11.2, 11.3, 11.4,
11.5,11.6, 11.7 I1-0/c,11.8,11.9,
11.10 IT-o/c, 11.11, 11.12, 11.13,
11.14, 11.15, 11.16, 11.17

P12, Temsr 12.1,12.2,12.3,12.4

P 13, Temsr 13.1, 13.2, 13.3, 13.4,
13.5 IT-o/c, 13.6

P 14, Tems! 14.1, 14.2, 14.3, 14 .4,
14.5 IT-o/c, 14.6

TectupoBanue
VYerHbI onpoc
MaremaTnyeckuii
JTUKTaHT
[IpencraBnenue
pe3yabTaToOB
MPAKTHYECKUX paboT
KonTponbnas pabora
Beinosinenune
HK3aMEHAMOHHBIX
3aJaHud
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