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1. IACIIOPT PABOYEM ITPOI'PAMMBI
OBIIEOBPA30OBATEJBbHONUIUCIUIIIAHBI

«MaTeMaTHKa: aJ1re0pa, HaYaJa MATEMATHYECKOI0 AHAJIN3a, TeOMETPHUSI»

Hazsauue npeomMema/OuUCyuniuHvl
1.1. O6s1acTh NPUMEHEHUSs] IPOTPAMMbI

PaGouas mporpamMmma 00111e00pa3oBaTeIbHON JUCITUTUINHBI «MaTemMaTuka
ABJISIETCS YacCTbl0 NPUMEPHON OCHOBHOW mpodeccuoHanbHOil 00pa3oBaTeIbHOMN
nporpammbel B cootBeTcTBUM ¢ DI'OC CIIO mno cneunanbHocTu:25.02.08
DKCIuTyaTarus OSCITUIOTHBIX aBHAITMOHHBIX CHCTEM.

[Iporpamma 06111€00pa30BaTENBHON AUCIUILUIMHBI MOKET OBITH UCIIOJIb30BaHa
B npodeccHOHaNbHBIX  O0pa30BaTEIbHBIX  OpPraHU3allUAX,  PEATH3YIONINX
o0pa3oBaTeNbHyI0 MPOTpaMMy CpeAaHero ooémero oOpa3oBaHus B Mpesenax
ocoerust OIIOIlI CIIO na 6a3ze ocHOBHOro oOIero oOpa3oBaHUs, Y4YEOHBIN
npeamMer «MaremaTukay u3ydaercss B 0O0Ie00pa30BaTEeIbHOM IUKJIE Y4€OHOTO
miana OIIOIT CIIO na ©6a3e OcCHOBHOro oOmero oOpa3oBaHMs C MOJYyYEHHEM
cpeaero oomero odpazoanus [ITICC3.

1.2. MecTo IUCHMIUIMHBI B CTPYKTYype OCHOBHON mpodecCHOHATIbLHOM
o0pa3oBaTeJIbHOI MPOrPaMMBbI

VYueOHas AWCIUIUIMHA SIBJISETCS JAMCIUIUIMHON  00111e00pa3oBaTeIbHOTO
y4eOHOro IMKJIa B COOTBETCTBUUM C €CTECTBEHHOHAy4YHBIM TpoduiieMm
po¢heCCHOHAIBHOTO 00pa30BaHUsI.

VYueOHas UCHUIUIMHA OTHOCUTCA K mpeametrHod obiactu OI'OC COO
(CIIO) maTeMatuka: anredpa, Hayajia MaTeMaTUYeCKOro aHalin3a, TEOMETpHUs

obOmeir (mo  BeIOOPY) U3  00fA3aTENbHBIX  MPEAMETHBIX  obJacTei
(momoHUTENHLHOM — MO BRIOOPY oOyUaronuxcs, npeayiaraemsix [100).

YpoBeHb OCBOCHHS yueOHOW aucHMIUIMHBI B cooTBeTcTBUU ¢ PI'OC COO
(CIIO) 6a30BbIii.

Peanuzanus comepkanusi ydeOHOW TUCHUTUIMHBI MPEToaraeT coOM0aeHIE
MPUHIIANA CTPOrOM MPEEeMCTBEHHOCTH [0 OTHOIICHHUIO K COJEPKaHUIO Kypca
MaTeMaTUKHU Ha CTYIIEHU OCHOBHOTO (CpeaHero) oo1iero oopa3oBaHus.

B T0 e Bpems yueOHas IUCUMIUIMHA MaTeMaTHKa: anreOpa, Haudajia
MaTeMaTUYECKOTO aHasu3a, reOMETPUS TUTSt podheCCUOHATBHBIX
o0Opa3oBaTeIbHBIX OpTraHU3AIHI 00J1a/1aeT CAMOCTOSITEIbHOCTBIO U 1IETLHOCTBIO.

PaGouass mporpamMmma  y4eOHOW  JUCHUIUIMHBI ~ MaTeMaTHKa  WUMeEET
MEXKIIPEIMETHYIO CBSI3b C 00I1e00pa30BaTEIbHBIMU YUECOHBIMU JTUCHUILUIMHAMMU:
bu3uKoi, ”HPOPMATUKOU, XUMHUEH.



W3ydenne yqeOHOM AUCIUTIIIMHBI MaTeMaTHKa 3aBEPIIACTCS TPOMEKYTOUHOM
arrectanueil B gopme sk3amena B pamkax ocBoeHus [TIIKPC/IIICC3 na 6aze
OCHOBHOTO (CpeaHero) oo1ero oopa3oBaHus.

1.3. leau u 3a0a4u JUCUMILIMHBI — TPe0OBaHUS K pe3yJbTaTaM OCBOCHMS
AUCHUIIHHBI:

Coneprxanue pOTPaMMBI o01eo0pa3oBaTeIbHOM JTUCHIUTUTMHBI
«MaTeMaTuka» HalpaBJIeHO Ha JIOCTH)KCHHE pe3yJbTaTOB €€ U3y4eHHUs B
cootBeTcTBUM ¢ TpedoBanusimu PI'OC COO c¢ yuyerom mnpodeccrnoHaIbHOM
HampasieHHocty PI'OC CIIO.

OcBoenue comepkadus 00Ieo0pa3oBaTeILHON TUCITUTIIMHBI 00€CTICUNBACT
JOCTIKEHUE CTYJICHTAMU CIICAYIONIUX PE3yJIbTaTOB:

OO0mue KoMneTeHUMH Ilanupyemblie pe3yabTaThbl
Oowue' JMucyunnunapnoie’
OK 01 Beibupatsb criocoObt -TOTOBHOCTb K TPY/ly, OCO3HAHUE -BJIAJETh METOJIAMHU JI0KA3aTEIbCTB,
perleHus 3a1a4y LEHHOCTH MacTepCTBa, TPYAOII00UE; | aITOPUTMaMHU PELICHU 3a1a4;
npodeccuoHaNbHON - TOTOBHOCTh K aKTUBHOU yMeHue (popMyanpoBaTh
JEeSITeTbHOCTH JESITETbHOCTU TEXHOJIOTHYECKOH H OTpeIeNIeHUsI, aKCHOMBI 1
MPUMEHUTENBHO K COLMAJIbHON HAIIPaBJICHHOCTH, TEOPEMBI, IPUMEHATH HX,
PasInYHBIM KOHTEKCTaM CIOCOOHOCTH HHULIUHPOBATh, MIPOBOJUTH AOKA3aTeIbHbIE
TUTAHUPOBATH M CAMOCTOSITEIILHO paccyKIeHus B XOZ€ PelIeHuUs
BBITIOJTHATH TaKyIO ACSATENLHOCTD; 3ajau;
- HHTEpEeC K Pa3InyHbIM chepam - YMETh OIEPUPOBATH MOHITHUAMHU:
mpodecCHOHANBHON ACATENLHOCTH, CTeTeHb Yucia, JorapudM uucia;
OgnazeHne yHUBEpCaIbHBIMU YMEHUE BBITIOJHATH BEIYUCIICHHE
y4eOHBIMU TO3HABATEIbHBIMU 3HA4YEeHUH U MpeoOpa3oBaHus
NEeUCTBUSIMH: BBIP)KEHHUH CO CTENICHSIMU U
a) 0a30BbIC JIOTUYECKUE JICHCTBHSL: norapudmamu, mpeoOpazoBaHUs
- CaMOCTOSITETIbHO (JOPMYITUPOBATE U | APOOHO-PALIMOHAIBHBIX
aKTyaJln3upoBaTh NpodiIeMy, BBIPa)KEHHIA;
paccMaTpuBaTh €€ BCECTOPOHHE; - YMETh ONIEPUPOBATH TIOHATHSIMU:
- yCTaHABIUBATh CYIIECTBECHHBIH panroHa bHbIe, UPPAHOHATIBLHEIE,
MPU3HAK WM OCHOBAHUS JJIs MOKa3aTeNbHbIC, CTCTICHHBIE,
CpaBHEHHS, KJIacCH(DUKAITUH U norapugMuIecKue,
00001IeHS; TPUTOHOMETPUYECKUE YPABHEHUS 1
- OTIPENIeJIATh LEIH ACATEILHOCTH, HEPaBEHCTBA, UX CUCTEMBI;
3aJaBaTh HapaMeTpbl U KPUTEPUH UX | - yMETh ONEPUPOBATH HOHITHAMHU:
JIOCTHKECHHUS, (byHKIUS, HENpephIBHAS (QYHKIIHSL,
- BBISIBIISITH 3aKOHOMEPHOCTH U MIPOM3BOJHAA, TIEpBOOOpa3Has,
MIPOTUBOPEYHS B PACCMAaTPUBAEMBIX | ONPECIICHHBIN HHTErpal; YMETh
SIBJICHUSX; HaXOJIUTh MTPOU3BOTHEIE
- BHOCUTh KOPPEKTHBEI B AIIEMEHTAPHBIX (QYHKIIHH,
JesITebHOCTD, OLICHUBATD WCTIONB3YS CIIPABOYHBIC
COOTBETCTBHE PE3YJIbTATOB LIEJISM, MaTepHabl; HCCICAOBATh B
OIICHMBATh PUCKH MOCIIEJICTBHN MPOCTEHIINX ciTydasix GYHKIUH Ha

LVrasvisaromea auunocmusie u memanpeomemusvle pesynomamol uz ®IOC COO (8 nocnedueii pedaxyuu om
12.08.2022) 6 omenazonvhoil ghopme, popmupyemvie 06uie0opazosamenvHol OUCYUNIUHOU

2Tucyunaunapmvle (npedmemmnsie) pe3yrbmamsl YKA3bl6aiOMcs 6 COOMEEMCMBUL C UX NOTHLIM nepeunem 60 DIOC
COO om 12.08.20222 Ne 732 onst 6a308020 ypo6Hs U3y4eHus
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JIESATSIILHOCTH;
- pPa3BHBATh KPEaTHBHOE MBIIIICHHE
MIPY PEIICHUH KU3HEHHBIX MPOOIeM
0) 0a30BbIE HCCICIOBATEILCKUC
JICUCTBUSA:

- BJIaJICTh HABBIKAMHU Y4COHO-
HCCIIEN0BATENBCKON U IIPOEKTHON
JIESATSIILHOCTH, HABBIKAMU
paspenieHus mpooeM;

- BBISIBIIATH IPHYHHHO-
CJICJICTBCHHBIC CBSI3U U
aKTyaIU3UPOBaTh 3371249y, BBIJIBUTATh
TUIIOTE3Y €€ PelICHUsI, HAaXOUTh
apTyMEHTHI JUIS J0Ka3aTeIbCTBa
CBOUX yTBEPXKICHUI, 3a71aBaTh
napamMeTpbl ¥ KPUTEPHUHU PEIICHIIS;

- aHATM3UPOBATh MOJIYYCHHBIC B XOJIC
PEUICHUS 3a]auu Pe3yJIbTaThl,
KPUTHYCCKH OLCHUBAThH HX
JIOCTOBEPHOCTD, IIPOTHO3UPOBATh
HU3MCHCHHC B HOBBIX YCJIOBUAX,

-- YMETh NMEPEHOCUTD 3HAHHUS B
MO3HABATENLHYIO U MMPAKTUICCKYFO
00J1aCTH KU3HEACATCIIBHOCTH;

- YMETh HHTETPUPOBATH 3HAHUS U3
Pa3HBIX MPEAMETHBIX 00JIACTEH;

- BbIJIBUT'aTh HOBBIC HJICH,
npeajiaratb OpUrnHaJdbHBIC IMOJAXO0AbI
U peIICHUS;

U COCOOHOCTh UX HCIIOJb30BAHUS B
MO3HABaTEJIbHOW U COLMAIBHON
MPAKTHUKE

MOHOTOHHOCTb, HAXOANUTh
HanOOJIbIINE U HANMEHBIITHE
3Ha4YeHUs (PYHKIHIA; CTPOUTD
rpaMKi MHOTOUJICHOB C
HCTIONIb30BaHMEM armapara
MaTeMaTHYECKOTO aHaJIN3a,;
MPUMEHSTH IPOU3BOAHYIO MIPH
peleHnH 3a/1a4 Ha IBU)KECHHCE;
pemraTh MpakTHKO-
OpUEHTUPOBAHHBIC 33/1a4H Ha
HanOOJbIINE U HAUMEHBIIHNE
3HAYCHUS, HA HAXOXKJCHUE YTH,
CKOPOCTHU M YCKOPEHUS;

- YMETb ONIEPUPOBATH TOHATHUIMHU:
panuoHaIbHAs QYHKIH,
noKa3aTeabHas (QyHKITH,
cTeneHHas GyHKUus,
sorapuMuyIecKas

(GYHKIHS, TPUTOHOMETPHYECKHE
¢byHKIMH, 0OpaTHBIE QYHKINY;
YMEHHUE CTPOUTH TpaduKu
W3YYEeHHBIX (YHKIIHIA,
UCTIONIH30BaTh TPaUKH IIPU
W3y4YeHHHU TPOLIECCOB U
3aBHCHMOCTEH, IPH pPEIIeHHH 3a1a4
U3 IPYTHX Y4eOHBIX IPEIMETOB U
3a7a4 U3 peanbHOM )KU3HH;
BBIpaXXaTh (popMynamu
3aBUCHMOCTH MEXIy BeJIHINHAMU;
- YMETh pelaTh TEKCTOBBIE 3a/1a41
Pa3HBIX THIOB (B TOM YHUCIIE Ha
HPOLCHTHI, JOJIU U YaCTH, Ha
JBIDKEHUE, paboTy, CTOMMOCTh
TOBApOB W YCIIYT, HAJIOTH, 331a4H
13 00JIACTH YIIPABIICHUS JINIHBIMU
Y CeMEWHBIMY (DHHAHCAMH);
COCTaBJISITh BBIPAYKEHUS,
YpaBHEHUs, HEPABEHCTBA U UX
CHCTEMBI 110 YCIIOBHIO 33/1a4H,
UCCJIEIOBATh ITOJTyYeHHOE PelIeHHe
Y OLICHUBATh MPABJONOI00HOCTD
pE3yJIbTaTOB,

- YMETh ONEPHPOBAThH TOHATHSIMU:
cpenHee apupMeTHUECKOE,
MeuaHa, HauOobIlee u
HaMMEHBIIIee 3HAUCHHMS, pa3Max,
JICTIEPCHS], CTAaHJApTHOE
OTKJIOHEHHE YMCIIOBOTO HAbOPa;
YMETh U3BIIEKATh,
MHTEPIPETUPOBATH HHPOPMALIHIO,
MPEJICTABICHHYIO B TA0JUIIAX, HA
JqrarpaMmax, rpadukax,
OTPa’KaroIyI0 CBOWCTBA peabHbIX
MPOLIECCOB U SIBJIEHUH;
MPEJICTABIATH HHPOPMAIIHIO C
MIOMOILBIO TAOJHII U THArpaMm;
UCCIIE/IOBATh CTATHCTUYECKHUE




JaHHbIE, B TOM YHCJIE C
IIPUMEHEHUEM rpaduuecKux
METO/OB H JJIEKTPOHHBIX CPEJICTB;
- YMETh ONIEPUPOBATH TOHATHUIMHU:
CIIy4alHBI ONBIT U CIy4YaliHOE
COOBITHE, BEPOSITHOCTh CIIy4aifHOTO
COOBITHS; yMEHHUE BBIUUCIISTD
BEPOSITHOCTh C UCIONb30BaHUEM
rpadMueCcKX METO0B; IPUMEHATh
(OpMYIIBI CIOKEHHSI U YMHOKEHUS
BEPOSITHOCTEH, KOMOWHATOPHBIE
(hakThI 1 (POPMYITBI TIPH PEIICHUH
3ajjay; OLEHUBATh BEPOSTHOCTU
peabHBIX COOBITHIA; 3HAKOMCTBO
CO CJIy4ailHbIMM BEJINYMHAMU;
YMEHHUE NIPUBOANUTH
MPUMEPHITPOSBICHUS 3aKOHA
OOoJIbIIMX YKcel B IPUPOAHBIX U
OOIIECTBEHHBIX SIBICHUSX;

- YMETb ONIEPUPOBATH OHATUAMMU:
TOYKa, MPsIMasi, TNIOCKOCTH,
MPOCTPAHCTBO, IBYTPaHHbII yrod,
CKPELIMBAIOLINECS MPSIMBIE,
napaienTbHOCTh U
NEPIEHIUKYISIPHOCTD MPSIMBIX U
IJIOCKOCTEN, YTOJI MEXAY
IPSAMBIMH, YTOJI MEXy NPSIMON U
TUIOCKOCTBIO, YTOJ MEXKIY
IUIOCKOCTSIMH, PACCTOSIHUE OT
TOYKH JI0 IUTIOCKOCTH, PACCTOSIHHE
MEXIY IIPSAMBIMH, PACCTOSHUE
MEXIY IIOCKOCTSMH; YMEHUE
WCTIOJIb30BaTh MIPY PELICHUH 3a7a4
W3y4YeHHbIC (aKThl K TEOPEMBI
IJIAaHUMETPUHN; YMCHUEC OLICHUBATH
pasMepbl 00bEKTOB OKPY>KaIOILETo
MUpa;

- YMETb OIIEPUPOBATH OHATUAMU:
MHOTOT'PaHHHUK, CEYEHHUE
MHOT'OI'PaHHHUKA, KyO,
napaienenuies, pu3ma,
nupamuza, Gurypa 1 noBepxXHOCTb
BpalleHus1, HWINHAP, KOHYC, 11ap,
cdepa, ceueHus QUTYpHI
BpalleHus, IIIOCKOCTh,
Kacaromasicst cepbl, HUINHIPA,
KOHYCa, TUIOIA/lb TIOBEPXHOCTH
ImupaMuabl, IIpU3MbI, KOHYCA,
HWIMHIIPA, TUIoaas chepbl, 00beM
Ky0a, MPsIMOYTOJIBHOTO
napaenenuriesia, MMpaMuibl,
MPU3MBIL, TUJIMHAPA, KOHYCa, [1apa;
YMEHHE H300pakaTh
MHOTI'OI'paHHUKH U TTIOBEPXHOCTH
Bpali€Hus, uX CCUCHUA OT PYKHU, C
MOMOIIBIO YEPTEKHBIX
HMHCTPYMCHTOB U 3JICKTPOHHBIX




CPEICTB; yMEHHE PACIO3HABATh
CHUMMETPUIO B IPOCTPAHCTBE;
YMEHHE paclo3HaBaTh MPaBUIIbHEIC
MHOTOTPaHHUKHY;

- YMETh OIIEPUPOBATH MOHITHUAMHU:
JBIDKEHHE B IPOCTPAHCTBE,
noo0HbIe QUTypHI B
MPOCTPAHCTBE; HCIONb30BaTh
OTHOILICHHUE IIOIAAEH
MOBEPXHOCTEH U 00BEMOB
NMoJOOHBIX (PUTYp MPH PELICHUU
3a7a4;- yMETh BBIYUCIIATh
reOMETPUYECKHUE BETUUNHBI
(nuHa, yrod, MIomaAb, 00beM,
TJIOIATH TIOBEPXHOCTH),
UCTIONB3YS U3y4EHHbIE (POPMYIIBI U
METO/BI,

- YMETh ONIEPUPOBATH TOHATHSIMU:
IPAMOYTOJIbHASI CUCTEMA
KOOpJAWHAT, KOOPAHHATHI TOUKH,
BEKTOp, KOOPAWHATHI BEKTOPA,
CKaJSIPHOE MPOU3BEACHHUE, YOI
MEXIy BEKTOPaMH, CyMMa
BEKTOPOB, MPOU3BEJICHUE BEKTOPa
Ha YHUCJI0; HAXOJUTh C IIOMOILBIO
U3YYCHHBIX (POPMYJT KOOPIUHATHI
CEpeAMHBI OTPE3Ka, PACCTOSHHE
MEXY ABYMsI TOUKAMH;

- YMETh BBIOMPATH MOAXOISIINHA
W3yYCHHBIH METOJ JJISl pEIICHHS
3aJ]auu, pacro3HaBaTh
MaTeMaTH4ecKue (hakThl U
MaTeMaTHYECKHE MOJICIH B
MPUPOIHBIX H 00IIECTBEHHBIX
SBJICHUSIX, B ICKYCCTBE; yMEHHE
MPUBOIUTH IPUMEPHI
MAaTE€MaTHYECKUX OTKPBITUI
POCCHUICKOI 1 MUPOBO
MaTeMaTHYECKON HayKH.

- YMETh ONEPUPOBATH MOHITHUAMHU:
ofpeJiesieHe, aKkCHOMa, TeopeMa,
CJIEZICTBUE, CBOWCTBO, IPU3HAK,
JI0Ka3aTeNbCTBO, PABHOCHIIbHBIE
(hOpMyIHUPOBKY; YMEHHE
(dhopMyIUpPOBaTH OOPAaTHOE U
MIPOTHUBOIIOJIOKHOE YTBEPKIICHHE,
MPUBOJIUTH TPUMEPHI U
KOHTPIPUMEPBI, UCIIOJIb30BATh
METOJ MaTeMaTHYECKOH MHAYKIHIH;
MPOBOJUTD JAOKA3aTeIbHbIE
paccykaeHus P PeIeHNH 3a]1ad,
OLIEHUBATD JIOTHYECKYIO
MPaBUIBHOCTh PacCyKICHUI;

- YMETh ONIEPUPOBATH TIOHITHSIMU:
MHOX€ECTBO, TIOJIMHOXECTBO,
orepauuy HaJ MHOXKECTBaMU;
YMEHHUE UCIOJIh30BaATh TEOPETUKO-




MHO>KECTBEHHBIH armapar aJis
OIMCaHHS PEANBHBIX MPOIECCOB U
SIBIICHU MPU PEIICHUY 337134, B
TOM YUCJIC U3 APYTUX yUSOHBIX
MPEMETOB;

- YMETh ONIEPUPOBATH TOHITHIMU:
rpad, CBsI3HBIH rpad), 1EPEBO, [UKII,
rpa¢ Ha IIOCKOCTH; YMEHHE
3aJ1aBaTh M OMHCHIBATH
rpadpIpa3IuIHBIMU CIIOCO0aMH;
WCIIOJIL30BaTh rpadbl Mpu perieHun
3ajay;

- YMETb CBOOOIHO OIIEPHPOBATH
MOHATUSMU: COYCTAHUE,
MIEPECTAHOBKA, YHCIIO COUCTAHUH,
YUCIIO0 TTIePECTAaHOBOK; OMHOM
HeloToHa; yMeHHE TPUMEHSTh
KOoMOWHaTOpHBIE (PaKTHI U
paccyKaeHus TS PEeNICHUs 3a1a4;
-yMETh ONIEPUPOBATH OHATUSIMU:
HaTypalbHOE YHCIIO, LIEJIOE YHCIIO,
0CTaTOK MO MOJYJIIO,
palMOHATBHOE YHCIIO,
UppanroHANIBHOE YHCIIO,
MHOECTBA HATYPATbHBIX, [IENbIX,
palMOHAJBHBIX, EHCTBUTEIBHBIX
YHCEN; yMEHUE UCTIOJIb30BaTh
MPU3HAKHU IETUMOCTH,
HANMEHBIINNA OOIIUNA OEIUTENIh U
HauMeHbIIIee 00IIee KpaTHoe,
anroput™ EBKiIMIa npu pereHuu
3aj1a4; 3HAKOMCTBO C Pa3THYHBIMU
MO3UIMOHHBIMU CUCTEMaMH
CUHCIICHUS;

- yMETh CBOOOJIHO OTIEPHPOBAThH
MOHATHSIMU: CTETICHb C [IEJIbIM
[I0Ka3aTelleM, KOPEHb HATYPAJIbHOMN
CTETeHH, CTETIeHb C PaIlHOHATIHHBIM
nokasareyieM, CTETeHb C
JIeHCTBUTEIHHBIM (BEIIECTBEHHBIM )
MoKa3aTeJieM, Jiorapudm uucia,
CUHYC, KOCHHYC ¥ TAaHTEHC
MPOU3BOJBHOTO YHCIIA;

- YMETb OTIEPUPOBATH MOHATHIMH:
TOKIECTBO, TOXKICCTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE,
HEPaBEHCTBO, CUCTEMA YPABHEHUI
Y HEPaBEHCTB, PABHOCHWIIBHOCTh
yYpaBHEHUH, HEPABEHCTB U CHCTEM,
paloHaNbHEIEC, UPPAIlIOHAIBHEIE,
MOKa3aTebHbIe, CTETICHHBIE,
norapuMUYECKHE,
TPUTOHOMETPUYECKHIE YPaBHEHUS,
HEPaBEHCTBA M CUCTEMBI; YMEHHE
pelarh ypaBHEHUs, HEPABEHCTBA
CHUCTEMBI C IIOMOIIBIO Pa3TUIHBIX
MIPUEMOB; peliaTh ypaBHEHMUS,




HEPaBEHCTBA M CUCTEMBI C
napaMeTpoM; IPUMEHATh
YpaBHEHUS, HEPABEHCTBA, UX
CUCTEMBI 75 peLleHHUs
MaTeMaTHUYEeCKHX 3a/a4 U 3a71a4d U3
pasInYHbIX 00JacTell HAyKHu U
peanbHOH KU3HH;-yMETh CBOOOTHO
OTEepPUPOBATh MOHATUSAMH: TpaPuK
¢GyHKIIIH, 00OpaTHAs QYHKIIHS,
KoMIo3uius QyHKUWH, THHEHHAs
¢byHKUMs, KBagpaTHuHast QyHKLUS,
cTeneHHast QyHKLUS C LEeJIbIM
MIOKa3aTeneM,
TPUTOHOMETpUIECKUe (PyHKINH,
00paTHbIC TPUTOHOMETPUUECKHUE
(byHKLUY, TOKa3aTeNbHas U
norapugmudeckas GyHKLIUH;
YMEHHUE CTPOUTH TpaduKu
(GyHKLUH, BBITOTHATH
npeoOpa3oBaHus rpaguKOB
(YHKITHIA;

YMEHHUE HCIOJIb30BaTh rpauKu
GbyHKUUMH U1 N3y4EeHUs IPOLIECCOB
Y 3aBUCUMOCTEH IIPU pELICHUU
3a7a4y U3 JPYrux y4eOHbIX
NPEIMETOB U U3 PeabHOM KHU3HU;
BBIpaXXaTh popMynamu
3aBUCHUMOCTH MEKIY BEJTMUYNHAMU;
yMeHHe CBOOOIHO OTIEpUPOBAThH
MOHATHSIMU: Y€THOCTH (DYHKIIWH,
MEPUOJUYHOCTD (DYHKIINH,
OrpaHUYEHHOCTDH (DYHKLIUH,
MOHOTOHHOCTb (DYHKIIIH,
IKCTpeMYM (pyHKIMH, HAUOOITbIIICE
Y HauMeHbllee 3Ha4eHUs! PyHKIINN
Ha MIPOMEXYTKE; yMEHHE
MPOBOJIUTH UCCIIEIOBAHUE
GyHKIMH;

YMEHHE HCIOJIb30BaTh CBOMCTBA U
rpaduku QYHKIUHN U pemeHus
YpaBHEHUH, HEPABEHCTB U 33144 C
napameTpamu; U300paxaTh Ha
KOOPAWHATHOW IJIOCKOCTH
MHOXX€ECTBA PEIICHUI YPaBHEHUM,
HEPaBEHCTB U UX CUCTEM;

- yME€Th CBOOO/IHO ONIEPUPOBAThH
MOHATHSIMU: TIOCJIEI0BATEIBHOCTD,
apupMeTHYeCKast POTPECCHS,
reoMeTpuyecKas IporpeccHs,
0ecKOHEYHO yObIBaroIIast
reoMeTpryecKas POTPECcCHs;
YMEHHE 3a]aBaTh
M0CJIEI0BATEILHOCTH, B TOM YHCIIE
C TIOMOIIBIO0 PEKYPPEHTHBIX
opmyu;

- yMETh ONEPUPOBATH TOHATHUIMHU:
HENPEPHIBHOCTH (DYHKIIUH,
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ACHMIITOTHI Tpaduka GyHKLIUH,
nepBas U BTopast IpOU3BOJHAS
(YHKLIMH, TEOMETPUUYECKUI U
(U3UYECKUIT CMBICIT TIPOU3BOTHOM,
nepBooOpa3Hasi, OlpeneIeHHbIN
UHTErpal; yMEHHE
HaXOJIUThaCUMIITOTHI TpaduKa
(yHKUUM; YMEHUE BBIYUCISTD
IIPOU3BOJHBIE CyMMBI,
MPOU3BEICHHSI, YACTHOTO U
KOMITO3UIMY (PYHKIUH, HAXOJUTh
YpaBHEHHE KacaTeJIbHON K rpaduky
(GyHKIHIH;

YMEHHUE HUCTIO0Ib30BaTh
MPOM3BOJHYIO JUISI HCCIIEIOBAHUS
GbyHKLUH, 271 HAXOXKICHUS
HAWTYYIIETO PEIICHHUS B
MPUKJIATHBIX, B TOM YHCIIe
COLIMAJIEHO-3KOHOMHYECKUX U
(du3MYeCKUX 3a1adax, s
oTnpeeNeHs] CKOPOCTH U
YCKOPEHUS; HAXOAUTH IUIOLIAIU U
00BeMBI (DUTYP C TTOMOIIIBIO
WHTETpaa; IPUBOJUTH IPUMEPHI
MaTEeMaTHYECKOT'0 MOJEIUPOBaHUS
€ TIOMOIIBI0 TU( hepEeHITHATEHBIX
YpaBHEHUI;

- YMETh ONIEPUPOBATH TOHATHSIMHU:
KOMILJIEKCHOE YHCJIO,
COTIPsDKEHHBIE KOMITJICKCHBIC
4HciIa, MOAYJb U apryMEHT
KOMIUIEKCHOTO 9ncia, hopma
3aIlUCH KOMILJIEKCHBIX YHCeIl
(reomeTpuueckas,
TPUTOHOMETPUYECKAS U
anredpanveckas); yMeTh
MPOU3BOJUTE apu(METHICCKUE
JENCTBUA C KOMIUIEKCHBIMU
YHCIaMU; IPUBOAUTH IPUMEPHI
WCTIOJIb30BaHMS KOMITJIEKCHBIX
YHCeT;

- yME€Th CBOOO/IHO ONIEPUPOBAThH
MOHATHSIMU: CpE/IHEE
apudMeTHIecKoe, MeInaHa,
HaunOoJblllee 1 HAaUMEHbIIIEe
3HAYEHUs, pa3Max, AUCIEPCHS,
CTaH/JapTHOE OTKJIOHEHHUE IS
OTMCaHMS YHCIIOBBIX JaHHBIX;
YMEHHUE HCCIIEA0BaTh
CTaTUCTUYECKHE JaHHbIE, B TOM
qrciie C MPUMEHEHUEM
rpadMUecKuX METOJIOB U
SJIEKTPOHHBIX CPEJICTB;
rpaduIecKu UCCIeI0BaTh
COBMECTHBIE HAOIIOICHHSI C
MOMOIIBIO THarpaMM pacCceuBaHus
Y TUHEUHON perpeccuu;
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- YMETh HaXOAUTh BEPOSATHOCTH
COOBITHIA C HICTIONIb30BaHNEM
rpadMueCcKUX METOI0B; IPUMEHSTh
JUTS pelieHus 3a1a4 GOpMyJIbI
CIIOEHHS U YMHOKEHUS
BEPOATHOCTEH, (POPMYITY TOTHON
BEpOsITHOCTH, (hopmyry bepuyiny,
KOMOWHATOpHBIE (PaKTHI
n(hOpMyITEI; OIICHUBATD
BEPOSITHOCTU PeaNIbHBIX COOBITHIA;
YMEHHUE ONIEPUPOBATH TTOHITUSMHU:
clyvaiiHasl BEJIM4MHA,
pacmpezneneHne BepOITHOCTEH,
MaTeMaTHYeCKOe OKHIaHuE,
JUCTIEPCHUS M CTAaHAaPTHOE
OTKJIOHEHHE CIy4alHOU BEIMYUHBL,
(GyHKUMH pacripeeneH s 1
TUIOTHOCTH PaBHOMEPHOTO,
MOKA3aTEEHOTO H HOPMAIBHOTO
pacrnpeneneHuil; yMeHue
HCIIOJIb30BaTh CBOMCTBA
W3YYEHHBIX PaclpeeIeHrui s
pelIeHus 3a1a4; 3HaKOMCTBO C
MOHATHAMU: 3aKOH OOJIBIITNX YUCE]T,
METO/TBI BEIOOPOYHBIX
WCCIIEIOBAHNIN; YMEHNE TIPUBOIUTH
MpUMEPHI POSIBIICHHS 3aKOHA
OOoJIbIIMX YKcel B IPUPOAHBIX U
OOIIECTBEHHBIX SBJICHUSX;

- yMETh CBOOO/IHO OTIEPHPOBATH
MOHATHSIMU: TOYKA, TIpsMast,
TJIOCKOCTh, TPOCTPAHCTBO,
OTPE30K, JIy4, TUNIOCKHU YTOI,
JIBYI'PaHHBIN YIroJl, TPEXIPaHHBIH
YTOJI, IepeceKaroIuecs,
napajuieIbHbIe U
CKpELIUBAIOLINECS TIPSMBIE,
napaienbHOCTh U
MEPIICHUKYISIPHOCTD MPSMBIX H
TUIOCKOCTEH, YTOJ MEeXIY
MPSIMBIMH, YTOJI MEXKTY MPSIMOU 1
TJIOCKOCTBIO, YTOJI MEXKITY
TUIOCKOCTSIMH;, YMEHHE
WCTIOJIB30BaTh MPU PEIICHUH 3a7a4
W3y4YeHHbIE (AKThl K TEOPEMBI
TUTAHUMETPHH; YMEHUE OIIEHUBATh
pasMepbl 00BEKTOB B OKPYIKAIOIIEM
MUpE;yMEHNE ONIEPUPOBAThH
MOHATHSAMU: MHOTOTPaHHUK,
ceueHre MHOTOTpaHHHKa,
MPaBUIIBHBIA MHOTOTPAHHUK,
npu3Ma, upamuaa, Gurypa u
MOBEPXHOCTH BpAILEHHS, IWIHHAD,
KOHYC, 11ap, cdepa, pa3BepTka
MOBEPXHOCTH, CEYCHHUSI KOHYCa
HWIMHIPA, TTapaulebHbIe OCH WIIH
OCHOBAaHHIO, CEUEHHE I1apa,
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TIOCKOCTb, Kacaromasics cepsl,
LWINHIPA, KOHYCa; YMEHHE
CTPOUTH CEYeHHE MHOTOTPaHHHUKA,
n300paxxaTb MHOTOTPaHHUKH,
(buryps! 1 MOBEpXHOCTH BpaICHHU,
UX CEYEHHs], B TOM YHCIIE C
MOMOIIBIO 3JIEKTPOHHBIX CPEACTB;
YMEHHUE IPUMEHSTH CBOWCTBA
reoMeTpUIecKux Guryp,
CaMOCTOSITETILHO (POPMYITHPOBATH
ompeieNieH sl n3y4aeMbIX GUryp,
BBIJIBUTAThIUIIOTE3BI O CBOMCTBAX U
MPU3HAKaX F€OMETPUIECKUX
¢uryp, 000CHOBBIBATh WIIN
OIIpOBEpPraTh UX; yMEHHE
MPOBOANTH Kaccu(ukanuto Guryp
M0 Pa3TUYHBIM MPU3HAKAM,
BBITIOJIHSTH HEOOXOTUMBIE
JIOTIOJTHUTENbHBIE IOCTPOCHHUS;

- yMETh CBOOO/IHO OTIEPHPOBATH
MOHATHSIMU: TUTOIAb PUTYPBI,
0o0BeM QUrypsbl, BeJIHMIruHA YA,
paccTosiHuE OT TOUYKH 10
TUIOCKOCTH, PACCTOSTHHE MEXKTY
IPSMBIMHU, PACCTOSHUE MEXTY
IUIOCKOCTSIMH, IIOLIaab chepsl,
TUIOINAAb TOBEPXHOCTH THUPAMHU/IH,
MIPU3MBI, KOHYyCa, IIHHAPA, 00beM
Ky0a, IpSIMOYTOIIEHOTO
napauenenuresia, MMpaMubl,
MPU3MBIL, IIWJIMHPA, KOHYCa, 1apa;
YMEHHE HaXOAUTh OTHOLICHHE
00BEMOB TOTOOHBIX QUTYD;

- yMETh CBOOOJIHO OTIEPHPOBAThH
TIOHATHUSIMU: JIBUKCHUE,
napajiesbHbIi epeHoc,
CUMMETpUs Ha TUIOCKOCTH U B
MPOCTPAHCTBE, TOBOPOT,
mpeoOpazoBaHue MOI00US,
moto0HbIe GUTYPHI; yMEHUE
pacro3HaBaTh PaBHbIC U MOJO0HBIC
¢Gurypsl, B TOM 41CIlI€ B IPUPOJE,
UCKYCCTBE, apXUTEKTYPE; yMEHHE
WCTIOJIb30BaTh TeOMETPUIECKHE
OTHOIIICHHUSI, HAXO/IUTh
reOMETPUYECKHE BETUUNHbI
(mnuHa, yroJ, miomanb, 00beM)
MIPY pelIeHUH 337124 U3 JPYTHX
y4eOHBIX IPEIMETOB U U3
peanbHOM KU3HY;

- yMETh CBOOOJIHO OTIEPHPOBATH
MOHATHSMU: TIPSMOYTOJIbHAS
cucTeMa KOOpAWHAT, BEKTOP,
KOOPJMHATHI TOYKH, KOOPTHHATHI
BEKTOpa, CyMMa BEKTOPOB,
NPOM3BeIeHHE BEKTOPA Ha YHCIIO,
pas3yioKeHre BEKTOpa 1o 0asucy,
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CKaJIIpHOE NTPOU3BENICHUE,
BEKTOPHOE NPOU3BEACHUE, IO
MEX/y BEKTOpaMH; YMEHHE
WCTIONIb30BaTh BEKTOPHBIN U
KOOPAMHATHBINA METOJ VIS
peLIeHNs TeOMETPUIECKUX 3a1ad U
3a7a4 Ipyrux yuyeOHBIX MIPEIMETOB;
OTEepUPOBATh MOHATUSIMH: MaTpPHUIIA
2x2 u 3x3, onpeneanTelb
MaTpHIIbI, TEOMETPHYECKUI CMBICTT
ONpeAeTUTENS; - YMETh
MOJIEJINPOBATh PEaJIbHbIE CUTYaLUN
Ha SI3bIKE€ MaTE€MaTUKHU; COCTABIIATh
BBIpa)KEHHUsI, ypaBHEHUSI,
HEPaBEHCTBA U UX CHCTEMBI 10
YCIIOBHIO 331a4H, UCCIIE0BATh
MTOCTPOEHHBIE MOJIENH C
HCIIOJIb30BaHUEM arapara
anreOpbl, HHTEPIPETUPOBATD
MOJTy4YEHHBIN pPe3yNbTaT; CTPOUTH
MaTeMaTHYeCKUE MOJEIH C
MOMOIIBI0 TEOMETPHUUECKUX
MOHATHHA U BEJIMYHH, PEIIaTh
CBA3aHHbIE C HUMU NPaKTUUECKHE
3a7jauy; COCTaBIATh
BEPOSITHOCTHYIO MOJIEIIb U
WHTEPIPETUPOBATH MOTYYCHHBIN
pe3ynbTaT; pemaTth NpUKIIaJaHble
3a7audl CPEeICTBAMU
MaTeMaTUYeCcKOTo aHAJIN3a, B TOM
YHCIle COUATBHO-9KOHOMUYECKOT0
1 GU3NIECKOTO XapaKTepa;

- yMEHHE BBIOMPATh MOIXOASLINN
METO/I IJIsl peIIeHUs 3a]]auu;
MMOHUMaHHUE 3HAYNMOCTH
MaTEMaTHKH B U3yUEHUHU
MPUPOIHBIX H 0OIIECTBEHHBIX
IIPOLIECCOB U SIBJIEHUH; YMEHHE
pacro3HaBaTh MPOSIBICHUE 3aKOHOB
MaTEeMaTHKH B UCKYCCTBE, YMEHHE
MPUBOJIUTH MTPUMEPHI
MaTeMaTHYECKUX OTKPBITHI
poccuiicKkoil 1 MUPOBOIL
MaTEeMaTHYECKON HAYKHU.

OK 02 HMcnons3oBath
COBPEMEHHBIE CPEJICTBA
MOWCKA, aHAITN3a U
UHTEPIIpETAIUH
MHQOPMAIIH, 1
nH()OpMaLMOHHEIE
TEXHOJIOTHH JIJIS
BBITIOJTHEHHUS 33124
npohecCHOHANBHOMN
JeSITeTbHOCTH

B o06sacTy IeHHOCTH HAYYHOTO
MMO3HAHUS:

-copMHUPOBAHHOCTH
MHPOBO33PEHUSI, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HayKH H 0OIIECTBEHHOU MPAKTHKH,
OCHOBAHHOT'0 Ha JUAJIOTE KYJILTYP,
CITIOCOOCTBYIOIIETO OCO3HAHUIO
CBOEr0 MECTa B MOJUKYJIbTYPHOM
MHpE;

- COBEPIIIEHCTBOBAHUE SI3bIKOBOM U
YUTATEIbCKOU KYJIBTYphI KaKk
CpeCTBa B3aUMOACUCTBUS MEXIY

- YMETh ONIEPUPOBATH TIOHATHSIMU:
panuoHaIbHas QyHKIHS,
noKa3aTesbHas (QyHKIHS,
cTerneHHas QyHKIuS,
norapugmudeckas GyHKLIUS,
TPUTOHOMETpUYECKUE (PYHKINH,
obpaTtHble QYHKIMH; yMEHHE
CTPOHTH rpadUKN U3YIEHHBIX
¢GbyHKUMI, UCTIONB30BaTh TpaduKu
MpY U3YYEeHUH MIPOIIECCOB U
3aBUCHUMOCTEH, NIPH PEIICHUH 33124
U3 IPYTUX Y4EeOHBIX IPEAMETOB U
3a7a4 U3 peajJbHOM KHU3HU;
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JIFOZIBMU ¥ TTO3HAHUS] MUDA,;
- OCO3HAHHWE LIEHHOCTH HAy4YHOU
JIeSTEIILHOCTH, TOTOBHOCTb
OCYIIECTBIISITh IPOSKTHYIO
HUCCIIEIOBATENBCKYIO IESITEIBHOCTh
WHIMBUAYAIBHO U B TPYIIIE.
OBnazeHne yHUBEPCATbHBIMH
y4eOHBIMU TTO3HABATEIbHBIMH
JEUCTBUSMU:

B) paboTta c uHpopMaLuei:

- BJIaJICTh HABBIKAMU TTOJTyYCHHUS
WH(POPMAIIUHU U3 UCTOYHUKOB PA3HBIX
THUIIOB, CAMOCTOSITEIILHO
OCYIIECTBIISITH TIOUCK, aHAJIH3,
CHCTEMATH3AIUIO U HHTEPIIPETAIIHIO
WH(POPMAIIUH PA3IUYHBIX BUJOB U
(hopM mpeacTaBIIeHUS;

- CO3/1aBaTh TEKCTHI B PA3JIMYHBIX
(dopmarax ¢ yueToM Ha3HAYCHUS
uH(OpMaLIUK U LIENICBOI ayIUTOPHH,
BBIOHpAsi ONTUMAILHYIO (hOPMY
MPECTABJICHUS W BU3yaIH3aIlny;

- OIICHUBATH JIOCTOBEPHOCTD,
JICTUTUMHOCTh HH(OpManum, ee
COOTBETCTBHE TIPABOBBIM 1
MOpPaJIbHO-3TUYCCKUM HOPMaM;

- UCTIOJIb30BaTh CPEICTBA
WHPOPMALMOHHBIX U
KOMMYHHKAIIMOHHBIX TEXHOJIOTHIA B
peIIeHUH KOTHUTHBHBIX,
KOMMYHHKATHBHBIX 1
OpraHU3aIMOHHBIX 33134 C
coOJroieHneM TpeboBaHui
APrOHOMUKH, TEXHUKH
0e301aCHOCTH, THTHEHBI,
pecypcocOepexeH s, TPABOBbIX U
ATUYECKUX HOPM, HOPM
“H(OPMAITMOHHOM 0€30MMaCHOCTH;

- BJIQJICTh HABBIKAMU PACIIO3HABAHUS
Y 3aIUThl HH(OPMALIUH,
WHPOPMALIMOHHON 0€30MacHOCTH
JIUYHOCTH

BBIpaXXaTh (popMynamu
3aBUCUMOCTH MEKAY BEIMUNHAMUY;
- YMETh ONIEPUPOBATH TOHATHUIMHU:
TOKAECTBO, TOXKICCTBEHHOE
nmpeoOpazoBaHue, ypaBHEHHE,
HEPaBEHCTBO, CUCTEMa ypaBHEHUH
1 HEPaBEHCTB, PABHOCUIBHOCTh
YpaBHEHUH, HEPABEHCTB U CUCTEM,
pannoHajbHble, UPPALOHAIILHBIC,
MOKa3aTenbHbIe, CTCTICHHBIE,
norapupMuiecKue,
TPUTOHOMETPUYECKUE YPAaBHEHUS,
HEPaBEHCTBAU CUCTEMBI; YMETh
pelaTb ypaBHEHHs], HEPAaBEHCTBA
CHCTEMBI C ITIOMOILBIO Pa3INIHbIX
IIPUEMOB; PEeIIaTh YpaBHEHNUS,
HEPaBEHCTBA M CUCTEMBI C
[1apaMeTpOM; IPUMECHSATH
YpaBHEHUS1, HEPABEHCTBA, UX
CHUCTCMbI JJId pCIICHUS
MaTeMaTHUYEeCKHX 3a/1a4 U 3a/1a4 U3
pasNInYHbIX 00JacTeil HAyKHU U
peanbHOU KU3HH;

- yMETh CBOOOIHO OTIEPHPOBAThH
MOHATHSMU: IBHKCHUE,
napajvieabHbIi EPEeHoC,
CUMMETPU Ha IJIIOCKOCTU U B
MPOCTPaHCTBE, IOBOPOT,
mpeoOpazoBaHue TOI00US,
nojo0HbIe QUTYPHI; yMETh
pacro3HaBaTh PaBHbIC U MOJOOHBIC
¢Gurypsl, B TOM 41CiI€ B IPUPOJE,
HCKYCCTBE, apXUTEKTYPE; YMETh
UCTIOJIb30BaTh TeOMETPUIECKHE
OTHOIICHUS, HAXOJHUTDH
reOMETPUYECKHUE BETUUNHbI
(mnuHa, yroJ, miomanb, 00beM)
IIpU PELICHUN 3a1a4 U3 APYIUX
y4eOHBIX IPEIMETOB U U3
peanbHOM XKU3HU.

OK 03 ITmanupoBats 1
pean30BhIBaTH COOCTBEHHOE
po(heCCHOHAIBHOE U
JMYHOCTHOE Pa3BUTHE,
HpeAPUHAMATEIBCKYIO
JIeSITeNIbHOCTD B
npodeccuoHanbHOU cdepe,
UCIIOJIb30BaTh 3HAHUS 110
(UHAHCOBOI TPAaMOTHOCTH B
Pa3ITHYHBIX KHU3HEHHBIX
CHUTYaIHsX

B o6nacti 1yX0BHO-HPaBCTBEHHOTO
BOCITUTAHUSI:

- ¢(hOpMHUPOBAHHOCTh
HPaBCTBEHHOT'O CO3HAHMUS,
ATUYECKOTO MTOBEICHHS;

- CITOCOOHOCTH OIEHUBATh CUTYAIHIO
Y IPUHUMATh OCO3HAHHBIC PELICHUS,
OPHEHTHUPYSCh HAa MOPAJIbHO-
HPaBCTBEHHBIC HOPMBI U IICHHOCTH;
- OCO3HAHUE JIMYHOTO BKJIaJa B
[IOCTPOEHUE YCTOWUUBOTO
Oynymuiero;

- OTBETCTBEHHOE OTHOIICHHE K
CBOUM POJUTEISIM U (WIIN) APYTUM
YJIeHaM CeMbU, CO31aHUIO CEMbH Ha

- YMETb OTIEPUPOBATH MMOHATHSIMH:
palMoHaIbHEIE, HPPAITHOHATBLHEIE,
MoKa3aTellbHbIC, CTCTICHHBIC,
norapuMUIecKue,
TPUTOHOMETPUYECKIE YPaBHEHUS U
HEPaBEHCTBA, UX CUCTEMEI;

- YMETh ONEePUPOBATh MOHATUIMU:
MHOT'OI'PaHHUK, CEYCHUE
MHOTOT'PaHHHKA, Ky0,
napajuieenuIe 1, Ipu3Ma,
nupaMuia, GUrypa v moBepxXHOCTh
BpaIeHus, IWIAHIP, KOHYC, map,
ctepa, ceuenus: GuUTypoI
BpalIEHUs, MIIOCKOCTh,
Kacaromasics cepsl, IMIMHAPA,
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OCHOBE OCO3HAHHOTO TIPUHATHUS
LICHHOCTEH CEMENHON KU3HHU B
COOTBETCTBHU C TPAAULIUSIMH
HapoaoB Poccuu;

OBnanenue yHUBEpCaIHHBIMU
PETYIATUBHBIMH JEHCTBUSIMH:

a) caMOOpraHU3aIINsL:

- CAMOCTOSITENILHO OCYLIECTBIATh
[TO3HABATENHHYIO JIEATENbHOCTD,
BBISIBIISITH MTPOOJIEMBI, CTABUTH U
(hopMynHupoBaTH COOCTBEHHBIE
3a1a9d B 00pa3oBaTeILHOM
JEeSTeNbHOCTH U JKU3HEHHBIX
CUTYyaLUsIX;

- CaMOCTOSITENIFHO COCTABIISTH IIAH
pemIeHns IpobIEMBI C YIETOM
HUMEIOIUXCS PECYPCOB, COOCTBEHHBIX
BO3MOYHOCTEH U IIPEAIIOYTCHU;

- TaBaTh OIIEHKY HOBBIM CUTYAIIHSIM;
Cnoco0CcTBOBAaTh (POPMHUPOBAHHIO U
MPOSIBIICHUIO IIMPOKOH 3pyIHULIUU B
Pa3HBIX 00NACTSAX 3HAHMIA,
ITOCTOSTHHO TIOBBITIIATH CBOM
00pa3oBaTesbHbIN U KYJIbTypPHBIH
YPOBEHB;

KOHYCa, TUIOLIaJ[b TOBEPXHOCTH
HNHUPaMHUIBL, IPU3MBI, KOHYCA,
WJIMHAPA, TUI0IAAb chepbl, 00beM
Ky0a, IpsIMOYTOJILHOTO
napajieNnenumnesa, IUpaMuIbl,
HPHU3MBI, JIMHIPA, KOHYCa, [1apa;
YMEHHE H300pakaTh
MHOTOTPAaHHUKH U TIOBEPXHOCTH
BpAILCHUSI, UX CEYCHHUS OT PYKH, C
MIOMOIIIBIO YSPTEIKHBIX
HUHCTPYMEHTOB M AJICKTPOHHBIX
CPEICTB; yMETh PACIO3HABATh
CHMMETPHIO B IPOCTPAHCTBE;
YMETh Pacrio3HaBaTh NPaBHIbHBIC
MHOT'OTPaHHUKH;

- YMETh ONIEPHPOBATH HOHATHIMH:
OpSIMOYTOJIbHASI CHCTEMa
KOOpAWHAT, KOOpAWHATLI TOYKH,
BEKTOP, KOOPJMHATHI BEKTOPA,
CKaJISIPHOE NTPOU3BEJICHHUE, YIoJl
MEXIY BEKTOpaMU, CyMMa
BEKTOPOB, IIPOM3BE/ICHUE BEKTOPA
Ha YHCJI0; HAXOIUTH C IIOMOIIIBIO
W3yYEHHBIX OPMYJ KOOPHHATHI
CepeaMHbI OTPE3Ka, PACCTOSHUE
MEX/Y IBYMsSI TOYKAMH.

OK 04 D¢ dexturHO
B3aUMOJICHCTBOBATh U
paboTaTh B KOJUIEKTUBE U
KOMaH[e

TOTOBHOCTB K CAMOPa3BUTHIO,
CaMOCTOSITEIbHOCTH U
CaMOOIIPEICIICHHUIO;

-OBJIaJICHNE HAaBbIKAMU Y4eOHO-
HCCIIEN0BATENBCKON, IPOEKTHON U
COITMANTLHOM JeITEIIFHOCTH;
OgnazeHne yHUBEpCaIbHBIMU
KOMMYHHKATHBHBIMU JICHCTBUSIMH:
0) COBMECTHAasI ICSITEIbHOCTb:

- IOHUMATh U UCIO0JIb30BAThH
MIPEeUMYIIeCTBa KOMaHIHOH U
WHIUBUyaTLHON paOOTHI;-
MPUHUMATH 1IeJI COBMECTHOM
NeSITeIIbHOCTH, OPTaHU30BBIBATh U
KOOPJAWHHUPOBATH JICHCTBUS 110 €€
JOCTHKEHHIO: COCTABIIATH IJIaH
JEUCTBUMN, PACIPENENSTh POJIU C
Y4ETOM MHEHHI Y4aCTHHKOB
00CYXIIaTh Pe3yJIbTaThl COBMECTHOM
paboThr;

- KOOPIMHUPOBATh U BBIITOJIHSITD
paboTy B yCIOBHUSAX PEabHOTO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO
B3aMMOJICHCTBUS;

- OCYIIECTBIISITh MO3UTUBHOE
CTpaTernuecKkoe MmoBeicHre B
Pa3NUYHBIX CUTYalUsIX, IPOSIBIATH
TBOPYECTBO M BOOOpakeHUe, ObITh
WHUIIAATHBHBIM.

OgnageHne yHUBEpCaIbHBIMU
PETYISTUBHBIMU ICHCTBHAMHU:

- YMETh ONIEPUPOBATH TOHATHSIMHU:
CIIy4alHBbIN OIBIT U CIIy4alHOE
COOBITHE, BEPOSTHOCTh CIIy4aifHOTO
COOBITHS; YMETh BBIYUCIIATh
BEPOSITHOCTh C UCTIOIBb30BaHHEM
rpaMuecKX METO0B; IPUMEHATh
(OPMYJIIBI CIIOXKEHHS U YMHOXKEHUS
BEPOSITHOCTEH, KOMOWHATOPHBIE
¢daxTbl ¥ (HOPMYIIBI TPH PEUICHUH
3ajia4; OLEHUBATh BEPOSTHOCTU
peabHBIX COOBITHI; 3HAKOMCTBO
CO CITyYailHBIMH BEJIMYHHAMH;
YMEHHUE NIPUBOANUTH IPUMEPHI
MPOSIBIICHHSI 3aKOHA OOJIBIINX
YHCeN B IPUPOJTHBIX U
OOIIIECTBEHHBIX SIBJIICHHUSX;

- yME€Th CBOOO/IHO ONIEPUPOBAThH
TIOHSATHSIMU: CTETICHB C IIEJIbIM
[I0Ka3aTelleM, KOPEHb HATYPAJIbHOMN
CTETICHH, CTETICHb CPALlMOHAIEHBIM
MOKa3aTesieM, CTETEeHb C
JIEHCTBUTEIHHBIM (BEIIECTBEHHBIM )
noKasaresnem, Jorapudm uunca,
CHHYC, KOCHHYC ¥ TAaHT€HC
MPOU3BOJIHHOTO YHUCIIA,

- yMETh CBOOOJIHO OTIEPHPOBATH
NOHATHSMU: Tpaduk QyHKUNH,
oOpaTHast QYHKIUS, KOMITO3ULIHS
GyHKIUH, THHEHHAS QYHKIHS,
KBagpaTHYHast QyHKLUS,
cTeneHHast QyHKIUS C HEeJIbIM
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T') IpUHATHE ce0s U APYTHX JIOACH:
- IPUHAMATh MOTUBBI M apTyMEHTHI
JpYTHUX JIIOJEH NIPY aHaInu3e
Pe3yAbTaTOB ACATEIBHOCTH;

- IPU3HABATh CBOE ITPABO U MIPABO
IPYTHX JIFOJeH Ha OMTHOKY;

- pa3BUBATh CIIOCOOHOCTH IIOHUMATh
MHUD C TO3ULMHU JIPYTOTO YeloBeKa

MOKa3aTeneM,
TPUTOHOMETpHUYECKHE (PyHKIUH,
0o0paTHBIE TPUTOHOMETPHUUECKHUE
($yHKUIMH, TOKa3aTeNbHas U
norapudmMudeckas GpyHKINY;
YMETh CTPOUTH rpadpuku GpyHKITHA,
BBITIOJTHATH Pe00pa3oBaHus
rpaduKoB QyHKINH;

- YMETb UCIOJIb30BaTh rPpauKu
(byHKUMI U1 N3y4EeHUs MPOLIECCOB
1 3aBHCHMOCTEH MPH pElICHUH
3a[a4 U3 JPYTUX YIeOHBIX
IPEIMETOB U U3 PeabHOM KU3HU;
BBIpaXXaTh (popMynamu
3aBUCHUMOCTH MEKAY BEITMUNHAMUY;
- CBOOOJTHO OTIEpHUPOBATH
MOHATHSIMU: Y€THOCTH (DYHKIIUH,
MEPUOAMYHOCTD (DYHKIIHH,
OrpaHUYEHHOCTDH (YHKLIUH,
MOHOTOHHOCTbH (DYHKITHH,
AKCTpeMyM (pyHKIHMHU, HAUOOIIbIIICE
Y HauMeHblee 3HaueHUs PyHKUUU
Ha MIPOMEXKXYTKE; YMETh IIPOBOJUTH
uccrieoBanre QyHKIHUH;

- YMETh UCIOJb30BaTh CBOMCTBA U
rpaduku QYHKIUHN U pemeHus
YpaBHEHUH, HEPAaBEHCTB U 3a/1a4 C
napameTpamu; H300paxkaTh Ha
KOOPIUHATHOH MIIOCKOCTH
MHOX€ECTBA PEIICHUI YPaBHEHUM,
HEPaBEHCTB U HX CUCTEM.

OK 05 OcyuiecTBisTh
YCTHYIO ¥ IUCbMEHHYIO
KOMMYHHUKAIIHIO Ha
TOCYJapCTBEHHOM SI3BIKE
Poccuiickoii ®enepannu ¢
y4eToM
0COOEHHOCTEHCOIINATEHOIO
1 KyJIbTypPHOTO KOHTEKCTA

B obGnactu 3cTeTHYECKOTO
BOCITUTAHUS:

- 3CTETHYECKOE OTHOIICHUE K MUDY,
BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA,
TpyZAa U 0OIIECTBEHHBIX OTHOIICHHIA;
- CIOCOOHOCTH BOCTIPUHUMATD
pa3IUYHbIE BUJBI UCKYCCTBA,
TPaJUIIUN U TBOPYECTBO CBOETO U
JPYTUXHAPOJIOB, OIIYIIATh
SMOIMOHAJIFHOE BO3JCHCTBIE
HCKYCCTBa;

- YOKJICHHOCTh B 3HAUUMOCTH JIJISI
JIMYHOCTH U O0IIIECTBA
OTEYECTBEHHOTO 1 MUPOBOTO
HCKYCCTBa, STHHYECKUX KYJIBTYPHBIX
TpaJulIui U HAPOJHOTO TBOPUYECTBA;
- TOTOBHOCTh K CAMOBBIPaXCHHIO B
Pa3HBIX BUAaX UCKYCCTBA,
CTpEeMJICHHE TIPOSIBIISITh Ka4eCTBa
TBOPYECKOM JIMYHOCTH;

OgnaeHue yHUBEpCaIbHBIMU
KOMMYHHKATUBHBIMH JICHCTBHSIMH:
a) obmieHwMe:

- OCYIIECTBIISATh KOMMYHHUKAITH BO
Bcex cepax )KHU3HH;

- YMETh ONEPUPOBAThH TOHATHIMU:
cpenHee apudmeTnyeckoe,
MeuaHa, HauOobIlee u
HaMMCHBbIICC 3HAYCHM, pa3Max,
JMCIIePCHsl, CTAHAAPTHOE
OTKJIOHEHHE YMCIIOBOrO Habopa;
YMCHHE U3BJICKATD,
UHTEPIPETUPOBATH HHPOPMALIHUIO,
Npe/ICTaBICHHYIO B Ta0IUIAX, HA
JuarpaMmmax, rpadukax,
OTpakarolllyl0 CBOMCTBA PeaIbHbIX
HPOLIECCOB U SIBJICHUIA;
MPEICTaBIATh HHHOPMAIIHIO
CIIOMOIIBIO TAOJHIL U THarpamm;
UCCIIeI0BATh CTATUCTUYECKHE
JTAHHBIE, B TOM YHUCIIE C
MPUMEHEHUEM TpadraecKux
METO/OB U 3JIEKTPOHHBIX CPEJICTB;
- YMETh ONEPHPOBAThH TOHATHSIMHU:
TOYKa, MpsMasi, INIOCKOCTB,
IIPOCTPAHCTBO, IBYI'PaHHBII yroJ,
CKPELIMBAIOLINECS NPSIMBIE,
napaienbHOCTh U
TMEPNICHAUKYIIAPHOCTD MPAMBIX U
TUIOCKOCTEH, YToJI MEKAY
IPSIMBIMH, YTOJI MEKJLY IPSMOit 1
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- pacro3HaBaTh HEBEpOAIbHEIC
CpezcTBa OOIICHNS, TOHUMATh
3HAYCHHUE COIMAIILHBIX 3HAKOB,
Pacno3HaBaTh MPEIIOCHLUTKA
KOH(JIMKTHBIX CUTYalluil U CMSITYaTh
KOH(JIUKTEL;

- pa3BEPHYTO W JIOTUYHO U3JIaraTh
CBOIO TOYKY 3pEHHUS C
HCTIOTB30BaHUEM SI3BIKOBBIX CPEJICTB.

TJIOCKOCTBIO, YTOJI MEXKITY
TUIOCKOCTSIMH, PACCTOSHUE OT
TOYKH JI0 IIIOCKOCTH, PACCTOSIHUE
MEXJTy MPSMBIMH, PACCTOSIHUC
MEX/Ty TIOCKOCTSIMU;

- YMETh UCTIOIB30BaTh MPHU
pEIICHUY 3a/1a4 U3yUYCHHBIC (PaKThI
Y TEOPEMBI IIAHUMETPHUH;, YMCHUC
OIICHWBAThH Pa3Mephl 00HEKTOB
OKPY’KaIOIIEro MUpa.

OK 06 IIposiBnste
TPa)XTaHCKO-
MATPUOTHYECKYIO TTO3UITHIO,
JIEMOHCTPUPOBATH
OCO3HAHHOE TOBEJICHUE Ha
OCHOBE TPaJUIIHOHHBIX
00I1eYeI0BEYECKUX
LICHHOCTEH, B TOM YHCJIC C
Y9eTOM FapMOHH3AIHH
MEXHAIMOHATEHBIX
HMCEKPCIIMTUO3HBIX
OTHOLUEHUH, IPUMEHSTh
CTaHIapTHI
aHTUKOPPYILIHOHHOI'O
IIOBECACHUA

- OCO3HaHUE 00YYaIONUMHCS
POCCHUICKOM TpaXkIaHCKOM
WIEHTHYHOCTH;

- IIeJICHAIIPaBICHHOE Pa3BUTHE
BHYTPEHHEH MO3UIMH JTUYHOCTH Ha
OCHOBE JTyXOBHO-HPaBCTBEHHBIX
LIEeHHOCTEMN HaponoB Poccuiickoi
®denepaluu, UCTOPUUYECKUX U
HaI[MOHAIHHO-KYIBTYPHBIX
Tpaxuiuii, GOpMHUPOBaHUE CHCTEMBI
3HAYMUMBbIX ICHHOCTHO-CMbICJIOBBIX
YCTaHOBOK, aHTUKOPPYIIIMOHHOTO
MHPOBO33PEHUAPABOCO3HAHUS,
3KOJIOTUYECKOM KYJIBTYPBI,
CIIOCOOHOCTH CTaBUTh LM U
CTPOUTH KU3HEHHBIE TUIAHBI;

B yacTu rpaxmaHCKOro BOCITUTAHHUS:
- OCO3HaHHE CBOUX
KOHCTHUTYIIMOHHBIX ITPaB U
00s13aHHOCTEH, YBa)KEHHIE 3aKOHA U
MIPaBOIIOPSIKA;

- IPUHSTHE TPATUITHOHHBIX
HaI[MOHAJBHBIX, O0IIEUEIIOBEYECKIX
TYMaHUCTHYCCKUX U
JIEMOKPaTUIECKUX IIEHHOCTEH;

- TOTOBHOCTB IPOTHBOCTOATH
WJIEOJIOTHH DKCTPEMH3MA,
HaI[MOHAJIM3Ma, KCeHOpoOuH,
JTUCKPUMHUHAITUH TI0 COITUATEHBIM,
PENUTHO3HBIM, PACOBBIM,
HallMOHAJILHBIM ITPU3HAKaM;

- TOTOBHOCTbH BECTH COBMECTHYIO
NeSITeIbHOCTh B MHTEpEcax
IpaXkJJaHCKOTO 00I1IeCTBa,
Y4aCTBOBATh B CaMOYIIpaBJICHUU B
00111e00pa3oBaTeNbHON OpraHU3aAIHN
Y IETCKO-FOHOIIECKUX
OpraHHU3aINsX;

- YMEHHE B3aMMO/ICHCTBOBATH C
COLMAJIHHBIMU HHCTUTYTaMH B
COOTBETCTBHU C UX QYHKIUSIMH U
Ha3HAUYCHUEM;

- TOTOBHOCTh K TYMaHHUTapHON U
BOJIOHTEPCKOM JI€SITENIbHOCTH;
MaTpUOTHYECKOIO BOCIIMTAHUA:

- ¢(hOPMHUPOBAHHOCTH POCCUICKOM
IPaXIaHCKON HJICHTHYHOCTH,

- YMETh ONIEPUPOBATH TOHATHUIMU:
IPAMOYTOJIbHASI CUCTEMA
KOOpAMHAT, KOOPAMHATHI TOUKH,
BEKTOP, KOOPAWHATHI BEKTOPA,
CKaJSIpHOE TPOU3BEACHUE, YOI
MEXIy BEKTOPaMH, CyMMa
BEKTOPOB, MPOU3BEICHUE BEKTOpa
Ha YUCII0; HAXOUTh C TIOMOIILIO
W3YYCHHBIX (OPMYJT KOOPIUHATHI
CepeaMHBI OTPE3Ka, PACCTOSIHNE
MEXIY ABYMsI TOUKaMH;

-yMETb BBIOMPATh NOAXOISAIINI
W3yYCHHBIH METOJ AJISl PEILICHUS
3aJ]auu, pacro3HaBaTh
MaTeMaTHYecKhe (PaKThl 1
MaTeMaTHYECKHE MO B
MPUPOIHBIX U OOIIECTBEHHBIX
SBJICHUSIX, B ICKYCCTBE;yMEHUE
MPUBOIUTH IPUMEPHI
MaTeMaTHYECKUX OTKPBITUIH
POCCHICKON 1 MUPOBOM
MaTeMaTUYECKON HayKH.

- YMETh ONEPUPOBATH MOHITHUAMHU:
CIIy4alHBbIN OIBIT U CIIy4alHOE
COOBITHE, BEPOSITHOCTh CIIy4aifHOTO
COOBITHS; YMETh BBIUYUCIISATD
BEPOSITHOCTH C UCHOJIb30BAaHUEM
rpadUuecKuX METO/I0B; IPUMEHSTh
(OPMYJIBI CIIOXKEHHS U YMHOXKEHUS
BEPOSITHOCTEH, KOMOMHATOPHBIE
¢daxTe! 1 (HOPMYIIBI IIPH PEIICHUH
3aj1a4; OLEHUBATh BEPOSTHOCTU
peabHbIX COOBITHI; 3HAKOMCTBO
CO CITyYailHBIMH BEJIMYHHAMH;
YMEHUE MIPUBOIUTH MIPHUMEPEI
MPOSIBIICHHSI 3aKOHA OOJIBIINX
YHCeN B IPUPOIHBIX U
0OIIIECTBEHHBIX ABJICHUAX.
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MaTPUOTH3MA, YBOKCHUS K CBOEMY
Hapony, 9yBCTBA OTBETCTBEHHOCTH
nepen PoauHol, ropaocTu 3a cBoi
Kpaii, cBoto PonHy, CBOM A3BIK U
KYJbTYpY, IIPOIILIOE W HACTOSIIIEe
MHOTOHAIIMOHAIBHOTO HAapo1a
Poccum;- IeHHOCTHOE OTHOLICHHUE K
roCcyJapCTBEHHBIM CHMBOJIAM,
HACTOPUYECKOMY U TIPUPOTHOMY
HACJICIUIO0, TAMSATHUKAM, TPaJULIUM
HaponoB Poccun, NOCTIKEHUSIM
Poccun B Hayke, HCKycCTBE, CLIOPTE,
TEXHOJIOTHSIX U TPYIE;

- ujeitHast yOeX ICHHOCTb,
TOTOBHOCTB K CITY’KEHHIO U 3aIUTE
OreyecTBa, OTBETCTBEHHOCTH 34 €T0
cyas0y;

OCBOCHHEIC
00yUJaIOITMMHICSIMEXIPEIMETHBIE
MOHSITHS U YHUBEPCAIbHBIC YUCOHBIC
neicTBust (perysTUBHBIC,
MO3HAaBaTeIbHEIE,
KOMMYHHKATHUBHEIE);

- CIOCOOHOCTE MX HCIIOJILE30BAHUS B
MO03HABaTENLHON U COIMATLHOMN
MIPAKTHKE, TOTOBHOCTH K
CaMOCTOSTEIFHOMY TIJIAHUPOBAHUIO
1 OCYLIECTBJICHUIO Y4eOHOI
JeSITeIbHOCTH, OPTaHU3AIUH
y4eOHOI0 COTPYIHHYESCTRA C
MearOTHIECKUMU PAOOTHUKAMU U
CBEPCTHUKAMU, K YIaCTHIO B
ITOCTPOCHUY UHIUBUIYATBHON
00pa3oBaTeIbHON TPACKTOPUH;

- OBJIAJICHUE HaBBIKAMHU y4eOHO-
HCCIIEAO0BATENBCKON, IPOEKTHON U
COIUANIBHOM JACATSIBHOCTH.

OK 07 CopneticTBOBaTh
COXPaHEHHUIO OKpYKarouen
cpesl,
peCypcocOepeKeHuIo,
MIPUMEHATH 3HAHUSA 00
MU3MEHEHUH KIIMMaTa,
MIPUHIIHIIEI OEPEKITHBOTO
MPOU3BOACTBA, YPPEKTHBHO
eCTBOBATh B
YpE3BBIYANHBIX CUTYAIHIX

- HEe IPUHUMAThH JIEHCTBHS,
MIPUHOCSIINE BPeXl OKPY>KarOLIEN
cpene;

- YMETb [IPOTHO3UPOBATH
HeONIaronpHUsATHBIE KOJIOTHUECKUE
MTOCJIEACTBHS MTPETPUHAMAEMBIX
JIEMCTBUM, IPEIOTBPAILATD UX;

- PacIIMpUTD OTIBIT IEATENBHOCTH
9KOJIOTHYECKOW HAIPaBICHHOCTH;-
pa3pabaTeIBaTh MJIaH PEIICHUS
IPOOJIEMBI C yYETOM aHaJIn3a
HMMEIOIINXCS MaTEpUANIBHBIX U
HEMaTepUANBHBIX PECYPCOB;

- OCYILECTBIISITh LIeJICHANPABICHHBIN
[IOUCK IIEpeHOca CPECTB U CII0cO00B
JeHCTBUS B TPOPECCHOHATBHYIO
cpeay;

- YMETh [IEPEHOCUTH 3HAHUA B
[T03HABATENbHYIO U IPAKTHYECKYIO
00J1aCTH KU3HEJCATENbHOCTH;

- YMETh ONIEPUPOBATH TIOHATHSIMU:
(GyHKIMSI, HenpepbIBHAS (QYHKIIHS,
NPOU3BO/IHAs, TEpBOOOpa3Has,
oTpeJieNIeHHBII HHTETPa;, yMETh
HaXOJIUTh TPOU3BOTHEIE
ANIEMEHTAPHBIX (QYHKITHH,
UCTIONB3YSl CIIPABOYHBIC
MaTepHabl; HCCIEAOBATh B
NPOCTEHUIINX CIy4asX GYHKIMU HA
MOHOTOHHOCTB, HAXO/UTb
HanOoJbIIINe U HAUMEHBIITHE
3Ha4YeHUs PyHKIUNA; CTPOUTD
rpaMKi MHOTOUJICHOB C
HCTIONIb30BaHNEM armmapara
MaTeMaTHYECKOTO aHaJIN3a,;
MPUMEHSTh IPOU3BOAHYIO MIPH
pelleHny 3a/1a4 Ha JIBUKEHHE,
pemarh NpaKkTHKO-
OpUEHTUPOBAHHBIC 33/1a4H Ha
HauOoJIbIINEe HHAMMEHBILINE
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- IpeAIaraTh HOBEIC MMPOEKTHI,
OLICHUBATD UJIEH C IIO3HUIUN
HOBU3HBI, OPUTUHAIBHOCTH,
MPaKTUYECKON 3HAYUMOCTH;

- TaBaTh OI[EHKY HOBBIM CUTYAIIHSIM,
BHOCHTBH KOPPEKTHUBHI B
JIeSITEILHOCTD, OIICHUBATh
COOTBETCTBHE PE3YJIHTATOB LEISIM.

3HAYCHHUS, HA HAXOXKICHHE Ty TH,
CKOPOCTH U YCKOPEHHS;

- YMETb OTICPUPOBATH MOHATHSIMH:
JIBUKCHHUE B IPOCTPAHCTBE,
nmooOHbIe GUTYPHI B
MPOCTPAHCTBE; MCIIOIb30BaTh
OTHOLIEHUE TJIOLIAIEN
MOBEPXHOCTEH U 00HEMOB
MOoOOHBIX (GUTYP TIPH PEIICHIH
3ajay;

- YMETb BBIYUCIISTH
Te€OMETPHYECKUE BETUIHHBI
(mmwHA, yTON, IIIoManb, 00bEM,
TIOMIA (b TOBEPXHOCTH),
WCTIONB3YSl H3YUCHHBIE (POPMYITBI I
METO/IBI.

[IpodeccronanbHbIe
KOMIETEHIUU®

VYMmenus

3Hanug

IIK 1.1. IIpousBoauth
YCTAaHOBKY U HACTPOMKY
KOMIIOHEHTOB
ABTOMAaTH3UPOBAaHHBIX
(MHPOPMAIIMOHHBIX) CHCTEM
B 3aIIUIIEHHOM HCIIOJIHEHUH
B COOTBETCTBHUHU C
TpeOOBaHUSAMHU
AKCILTYyaTallMOHHOM
JOKYMCHTAIIHH.

IIK 2.1 . OcymecTBnaTh
YCTAHOBKY U HaCTPOMKY
OTJENbHBIX IPOTrPAMMHBIX,
MPOTPaMMHO-aMNIapaTHBIX
CPEZICTB 3aIUTHI
WH(pOpPMAITIH.

IIK 3.1. OcymiecTBIATh
YCTaHOBKY, MOHTAX,
HACTPOHKY M TEXHUYECKOE
00CITy’)KUBaHHE TEXHUIECKUX
CPEJICTB 3aIUTHI
nH(pOpPMAIUH B
COOTBETCTBHH C
TpeOOBaHUSAMHU
3KCIUTyaTalMOHHOMN
JOKYMEHTAIHH.

- BJIaACTh HaBBIKAMU IOJIYUCHHUA
uH(pOpMAIK U3 TEXHUUECKUX
HCTOYHHUKOB, CAMOCTOSITEIILHO
OCYIIECTBJISITh TIOUCK, aHAJIH3,
pacyéThl, CHCTEMATH3AIMIO TAHHBIX;
-peniath MpUKJIaHbIC 3a1a4H B
o0sacTu poheCCHOHAIBHOM
JeSTSIILHOCTH.

-3Hau€HUE MaTEeMaTHKH B
npodecCHOHAIBHON AeATETbHOCTH
Y IIPYU OCBOEHUU OCHOBHOM
poheCCHOHATBHOMN
o0pa3oBaTenbHON TPOTPaMMEI;
-3HaHUE OCHOBHBIX
MaTeMaTHYECKUX METO/I0B
pelIeHus IPUKIaAHbIX 3a]a4 B
obnactu mpodeccCHoHANBHOM
JIesATeIbHOCTH;

-3HAHUE OCHOBHBIX IIOHATUH U
METO0B MaTEMaTHIECKOTO
aHaIn3a, JUCKPETHOW MaTeMaTuKy,
JMHEHHOH anreOpbl, TEOPUH
BEPOSITHOCTEW U MAaTEMATUYECKOU
CTaTUCTHKH.

- JUIHOCTHBIC PC3YJIbTAThI

JIM4HOCTHBIE PE3YJIBTATHI
peanu3anuy IporpaMMbl BOCIIUTaHUS

4

(Oeckpunmopbwi)

Ko muaHoCcTHBIX
pe3yabTaTOB
peanu3anuu

3Vkasvisaiomes 6 coomsemcemeuu ¢ @IOC CIIO peanusyemoii npogheccuu/cneyuansnocmu,
TIpuso0sames KOObL MUUHOCHIHBIX PE3YAbIMAMOS PEanu3ayuu NPOPAMMbL 0CRUMAHUS U C YHemoM 0COBeHHOCmell
npogheccuu/cneyuanrvbrnocmug coomsemcmeuu ¢ Ipunosxcenuem 3 IOOIT
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IIPOrpaMMBl
BOCIIUTaHUs

Oco3Harouwii ceds rpak JaHMHOM U 3aIIUTHUKOM BEJIMKON CTPaHbI

JIP 1

["'oTOBBII KCIIOIB30BATh CBOM JIMYHBIN U MPO(HECCUOHATBHBIN MOTSHITHA JIJIs
3allIMThl HAIIMOHAIBHBIX HHTEpecoB Poccun

JP 2

JleMOHCTpHUPYIOIMI TPUBEPKEHHOCTh K POJHOU KYJIbTYpPE, UCTOPUUECKOU
naMsTH Ha OCHOBE Jt00BU K PonuHe, poiHOMyY Hapoay, Majiod poAuHE, MpHU-
HATHUIO TPAJWLIMOHHBIX IEHHOCTEN MHOTOHAIMOHAJILHOTO Hapoaa Poccuun

JP 3

[IpuHuMaromuii ceMelHble IIEHHOCTH CBOEr0 Hapoj/a, TOTOBBIM K CO3/ITaHUIO
CeMbU W BOCHHUTAHUIO JACTEH; JIEMOHCTPUPYIOIIUM HENPHUSTAE HACWIMS B
CeMbe, yX0Ja OT POAUTEIILCKON OTBETCTBEHHOCTH, OTKa3a OT OTHOIIECHUH CO
CBOMMH JIETbMU ¥ X (DHHAHCOBOTO COJIEP>KaHUS

JIP 4

3aHUMAOIIUK aKTHBHYIO TPaKJIAHCKYIO IMO3HMIIMI0O W30UpaTesis, BOJOHTEpa,
0OIIIECTBEHHOTO AESITEIS

JP 5

[IppHUMAaOIMK e U 331a4d Hay4YHO-TEXHOJOTMYECKOr0, 3JKOHOMUYECKO-
ro, uH(popMalMOHHOrO pa3Butuss Poccun, roroBelii paboTarh Ha UX
JIOCTHKCHUE

JIP 6

['OTOBBIII COOTBETCTBOBATH OXKHUJAHUAM paboTomaTeNel: MPOSKTHO MBICIIS-
i, 3QPEKTUBHO B3aUMOJCHUCTBYIOIIHMIA C YWICHAMH KOMaH/IBI U COTPY/IHH-
YA ¢ JIPYrdMHU JIFOJBMH, OCO3HAHHO BBIMOJHSIOMMNA MPOodhecCHOHAb-
HbIC TpPeOOBaHUS, OTBETCTBCHHBIN, MYHKTYAJIbHBIN, TUCIUIUIMHAPOBAHHBIH,
TPYAOTIOOUBBIM, KPUTHUECKHU MBICISIINIMA, HAlleIEHHBIH Ha JOCTHXKEHUE IO-
CTaBJICHHBIX LEJICH; JEMOHCTPUPYIONIHMHA MPOPECCHOHATBHYIO KH3HECTOM-
KOCTh

JP 7

[IpusHaronuii IECHHOCTh HENPEPBHIBHOTO 00PA30BaHUs, OPUCHTUPYIOIIUICS B
M3MEHSIOIIEMCSl PbIHKE TpyaAa, u30eramomuii 0e3paOOoTHIIbI; YIPABISIOMINN
COOCTBEHHBIM TTPO(HECCHOHATLHBIM Pa3BUTHEM; PEIICKCHBHO OIICHUBAIOIINN
COOCTBEHHBIH KU3HEHHBIH OMBIT, KPUTEPUH JIMYHON YCIEIIHOCTH

JIP 8

YBaKaromMil 3THOKYJIbTYPHBIE, PEIUTMO3HBIE IIPAaBA YEJIOBEKA, B TOM YHCIIE
C OCOOCHHOCTSIMU Pa3BUTHUS; EHIMUI COOCTBEHHYIO M UYXKYIO YHUKAJIbHOCTh
B PA3JIMYHBIX CUTYAIMsIX, BO BCeX (hopMax M BHJIaX JIESTEIbHOCTH

JIP9

HpI/IHI/IMaIOHII/Iﬁ AKTHUBHOC yLIaCTI/Ie B COIIHAJIBHO 3HAYUMBIX MGPOHPHSITI/IHX,
COOIOAAIONINI HOPMBI MTPABOTMOPSIIKA, CIEAYIONUN ueanaM Tpa)XJaaHCKOro
obmectBa, obecrneueHusi 0e30mMacHOCTH, TpaB U CBOOON TpaxaaH Poccuw;
TOTOBBIM OKa3aTh MOAJIEPKKY HYKIAIOIIHUMCS

JIP 10

JlosAnpHBIN K YCTaHOBKaM M MPOSIBICHUSIM NPEACTaBUTENEH CYOKYyIbTYyp, OT-
JUYAKOLUN UX OT TPYIII C JECTPYKTUBHBIM U JCBUAHTHBIM IIOBEACHUEM

JP 11

JIeMOHCTpHUPYIOIUN HENPUATHE U IPEAYNPEKIAOMMI COUAIBHO OMacHOE
MOBEJCHUE OKPYKAIOLINUX

JIP 12

CnocoOHBIM  HCKaTh HYXHBIC HWCTOYHUKH I/IH(I)OpMaI_II/II/I U  JaHHBIC,
BOCIIPUHUMATb, aHAJIM3UPOBATH, 3allOMUHATL U MCPCAaABATh I/IH(l)OpMaHI/IIO C
HCIIOJIBb30BaHHUEM HH(prBLIX CpCACTB; npeﬂynpexcz[afonmﬁ COOCTBEHHOE U
qY>KOC€ JECTPYKTHBHOC IMTOBEACHNUEC B CCTECBOM ITPOCTPAHCTBE .

JP 16

['ubko pearupyromuii Ha MOSBIEHUE HOBBIX (OPM TPYIOBOU NEATETHHOCTH,
TOTOBBII K UX OCBOEHHIO

JIP 17

1.4. Koiu4yecTBO 4acoB HA OCBOEHHE MPOTrPaMMBbI 1M CIIUNJIMHBI:

MaKCUMaJbHOW y4eOHOM Harpy3ku obyuaroerocs 340 yaca, B TOM 4uCJI€:
00s13aTENIBHON ayAUTOPHOM yueOHOM Harpy3ku oOydaromierocs: 334 vaca;
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npakTU4ecKor pabotsl 114 yacos;
KOHCYJIbTALIMS 2 Yaca.
DK3aMeH — 6 4acoB

Hrorosas arrectanus B popme auddepenimansHoro 3auéta 3a I cemectp u

sk3aMeHa 3a Il cemectp

2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JJUCHUTLJIAHBI

2.1. O0bem yueOHOH JUCHUNIMHBI U BU/bI Y4eOHOH padoThl

Bup yueOHoii paboTbl

Oobvem uacoe

MakcumanbHas yyeOHass Harpy3ka (Bcero) 340
O0s3aTesqbHAsE Ay IUTOPHAA Y4eOHAs1 Harpy3Ka (Bcero) 334
B TOM YHUCIIE:
TEOPETUUECKHUE 3aHATHS 218
MPAKTUYECKHUE 3aHATHS 58
npodecCHOHATBLHO-OPUEHTUPOBAHHOE COJIEpKAHHE 56
KOHCYJIbTaIs 2
IIpome:xxyTouyHast arTecTanus (IK3aMeH) 6
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2.2. TemaTudeckuil miaH u copepkaHre 0011eo0pa3zoBaTeIbHON TUCITUTLINHBI

MaremaTnka
HAaumeHoearue
HaumenoBanue Coaepxanue yueOHOro MarepuaJa, naﬁopaTopHLIe U NIPaKTHYeCKHUe O0beM yacos YpoBennb OK, IIK
pa3/iesioB M TeM padoThI, cCAMOCTOATEIbHASI padoTa 00y4aloIuXcs, KypcoBasi padoT OCBOEHMS Jp
(mpoeKT) (eciu npedycmompersi)
1 2 3 4 )
Pa3zpean 1. 20
IToBTOpPEHHE Kypca
MaTEeMATHKH
OCHOBHOI LIKOJIbI
Tema 1.1. Coneprxkanue yueOHOro Marepuaia
Llenu u 3agaun
MaTeMaTUKU IIpU bazoBbie 3HaHMS ¥ yMEHUS [10 MaTEMATUKE B IPO(ECCHOHATIBHON U B 2 1,2
OCBOCHHU MIOBCETHEBHOM JIEATEITLHOCTH.
CIelUaTbHOCTU
Tema 1.2 ConaeprxaHue yueOHOro Marepuania
Hucna v BBIYUCICHUS.
BH%EDKGHH’I 1 I[6el‘/’ICTBI/I$[ HaJl [10JIOKUTEIbHBIMUA U OTPULATEIbHBIMU YHUCIIAMH, 2 2
1IpCOOpa3OBaAHHA OOBLIKHOBEHHBIMHU U JIECATHYHBIMU JIPOOSIMHU.
JleWicTBUS cO cTeneHsIMH, (POPMYITBI COKPAILICHHOTO YMHOXCHHSI.
Tema 1.3. ConepxaHue yueOHOro MaTepuania
I'eomeTpus Ha
TIIOCKOCTH ITpakTu4eckoe 3ansiTue ¢ NPoQeccHOHATLHO-0PHEHTHPOBAHHBIM 2 3
cojiep:KaHueM
Pemenue reomeTpuueckux 3a/1a4 ¢ Npo(ecCUOHANBHBIM COJIEPKAHUEM.
Tema 1.4 Coneprxanue yueOHOro Matepuaia OK-01,
K-
g}ggﬁgggg;ﬁ [TpocThie TIPOIIEHTHI, pa3HbIE CIIOCOOBI UX BHIUUCIICHNS. CIIOXKHBIC TPOIIEHTHI 2 3 OK-04’
1
OK-05,
IIpakTHuyeckoe 3ansiTHe OK-06,
OK-07
Pemienue 3a1a4 Ha POLIEHTHI 2
I1K-1.1,
Tema 1.5 ConepxaHue yueOHOro MaTepuania IK-2.1.,
MK-3.1
YpaBHeHus n JTunetHbie, KBaJpaTHBIE, IPOOHO-THHEHHBIC yPABHEHNS U HCPABEHCTBA 2 3
HEpaBEHCTBA 112
JIP-1-
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Tema 1.6 ConepxaHue yueOHOro MaTepuania HP-1167 JIP-
Crctembl ypaBHEHUH 1 "CTi0co6bI peLeHIs CHCTeM JIMHEIHbIX ypaBHeHnH. [TomATHA: Marpuia 2x2 u 6
HEPABCHCTB 3x3, onpegenurens MaTpuibl. Merox 'aycca. CHCTeMbI HETMHEHHBIX
ypaBHeHHH. CHCTEMBI HEPABEHCTB
Tema 1.7 ConepxaHnue yueOHOro MaTepuaia
Bxonnoit koHTpOIIL BX0HOH KOHTPOJIb 2
Borurcnenus u npeobpa3oBanus. Y paBHEeHUs U HEpaBeHCTBA. ['eomeTpus Ha
IJIOCKOCTH
Pazpea 2.
IIpsamble u 20
IUIOCKOCTH B
NPOCTPAHCTBE
Tema 2.1. CoaeprxaHue yueOHOro Marepuania
OcHOBHbIC IORATHS  TIpeameT cTepeoMeTphil. OCHOBHbIE IOHATHA (TOUKa, PAMas, TIOCKOCTD, 2
%TepeOMeTpHH- IPOCTPaHCTBO). OCHOBHBIC AKCHOMBI CTepeoMeTpuH. Ilepecekaromnuecs,
aCIOJIOKCHUC | panajiebHBIE M CKPEIMBAIOIIUECS IIPAMBIE. IIpU3HAK M CBOMCTBO
HPSMBIX M INIOCKOCTEH | cxpemuparomuxcs IpsMbIX. OCHOBHBIE IPOCTPAHCTBEHHBIE (PUTYDBI.
Tema 2.2. Copepxanue yueOHOro MaTrepuaia
TlapaienbHoCTh [TapasienbHbIE IpsiMast U IIOCKOCTh. Onpeeienue. [Ipu3Hak. CBORCTBa (C 6 OK-01,
TIPAMBIX, HIPAMOM M | nokasarenscrBoM). [lapamiensabie miockoctu. Onpenenerne. [Ipu3Hak. OK-03,
IJIOCKOCTH, CaoiicTsa (¢ 0Ka3areabcTBOM). TeTpasap u ero siaeMeHTsl. [lapamenenure OK-04,
IUIOCKOCTEN U €ro 31eMeHTsl. CBONCTBA IPOTUBOIONOKHBIX IPaHeil U AHaroHanei OK-07
napamenenumnena. [locrpoenne ceuenunii. Pemenne 3amay.
MK-1.1,
Tema 2.3. CopepxaHue yueOHOro MaTepuaia IK-2.1.,
ITepnenauKyIApPHOCTD [K-3.1
HPAMBIX, TIDAMOH U "TTepnien AMKyJIspHBIE NPAMEIE. 11apajliebHbIE NPIMBIE, EPIEHIUKYIAPHEIE K 2
[LIOCKOCTH, IUIOCKOCTH. TIpH3HAK TePIeHANKYISIPHOCTH MPSIMON M IUTOCKOCTH. 1-12
TIoCKOCTEN JlokazartenbcTBo. [lepHeHAUKyYIIp 1 HAKIOHHAsL. [[epreHNKyIIsSpHbIC HPI- -12,
IIOCKOCTH. [IpU3HAK TEPIIEHMKYIAPHOCTH TUIOCKOCTEH. Jl0Ka3aTeabCeTBo. JIP- 167 JIP-
Tema 2.4. Copepxanue yueOHOro MaTrepuaia
Teopema o Tpex Teopema 0 Tpex NepHenauKysApax. JJoKa3aTeabCTBO. YOI MEXKIY IPIMOR 1 4
TEPUCHIUKYILIPAX | 1170CKOCTBIO. YTONI MEXTY TLJIOCKOCTSAMH
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Tema 2.5. IIpakTuyeckoe 3ansiTHe ¢ NPodpeccHOHAIBLHO-OPUEHTHPOBAHHBIM
coiepiKaHueM
[TapannensHeIe, 4
HEPHCHUKYISIPHBIC, | AKCHOMBI CTEPEOMETPUH. 11epleHANKYIIPHOCTE IPSIMOR M IIOCKOCTH,
CKPENIMBAIOMIMEC | HapaJUICIBHOCTD ABYX IIPSIMBIX, IICPIICHIUKY/ISIPHBIX ILIOCKOCTH,
HpSMBIE HEPIEHIUKYIAPHOCTD IOCKOCTEH
Tema 2.6. Conepxanue yueOHOro MaTepuania
Perienne 3ana. KonTtpoabHas paGora 1o 2 pa3ieny 2
IIpsiMBbIE U TUIOCKOCTH B
HPOCTPaHCTBE «IIpsiMBI€ ¥ TUIOCKOCTH B TPOCTPAHCTBEY.
Pazpea 3.
Koopaunarsl u
BEKTOPbI 16
Tema 3.1 ConepxaHue yueOHOro MaTepuania
HexapToBbl JlexapTOBBl KOOPAMHATEI B IIPOCTPAHCTBE. 1IpOCTEHIINE 3a1auk B
KOODJHHATEL B KOOpIMHaTax. PaccTosHue MEXIY JBYMs TOYKaMH, KOOPIAUHATHI CEPEANHBI
MPOCTPAHCTBE. OTpe3Ka 4
PaccrosiHue MEXTy
JIBYMsI TOYKAMH.
OOpIMHATHI
CepeIMHBI OTPE3Ka
Tema 3.2 Conepxanue yueOHOro MaTepuaia
Bekropbl B Bektopsl B ipocTpaHcTBe. CI0KCHUE M BBIYNTAHUE BEKTOPOB. Y MHO)KCHHUE 85:8%
TIPOCTPaHCTBE. BeKTOpa Ha yncio. Kommnanapueie BeKTopbl. CKaIspHOE IPOU3BEICHHE 6 OK-04’
y BEKTOPOB. Pa3jioxeHne BEKTOpa 10 TPEM HEKOMILIAHAPHBIM BEKTOPAM. OK-07
roi MgKHy KoopnHaThl BeKTOpa, CKaIAPHOE IPOU3BEACHUE BEKTOPOB B KOOPAUHATAX,
BCKTOpaMH. LKAIBIPHOC | yroj1 Mmexk 1y BEKTOpAMH, YTOJl MEXKIY NPSAMOM U TIOCKOCTBIO, YTOJ MEXKITY
MIPOU3BENCHUE 2 o ’ [1IK-1.1
p TUIOCKOCTAMU. Y paBHEHHE IUIOCKOCTH. | €OMETPHYECKUI CMBICIT OTIPEAETHUTENSA K21
BEKTOPOB %) IKak
Tema 3.3 ConepxaHue yueOHOro MaTepuania
JIP-1-12
IIpakTHKo- IMpaxkTuyeckoe 3ausTHE ¢ NPOPecCHOHATLHO-0PHEHTHPOBAHHBIM 4 JIP-16, JIP-
OpPHECHTHPOBAHHBIC coJep:KaHueM 17
3a/1auM Ha
KOOpAMHATHOU KoopauHaTtHas m10cKOCTh. BeIuncieHne paccTosHuiA ¥ TUIONIaAei Ha
TIOCKOCTH IUIOCKOCTH. KoMuecTBEHHbIE PaCUeThI
Tema 3.4 Copepxanue yueOHOro Marepuaia

25




Pemrenue 3agau.
Koopaunats! u

KonTpoabHas padora no paszaeny 3

BEKTOPBI «KoOpauHAThl U BEKTOPBI» 2
Pa3pnean 4.
CTeneHu U KOPHM. 18
Crenennasi pyHKIMs
Tema 4.1 ConepxaHnue yueOHOro MaTepuaia
Crenennas QyHKims, ITonsTue KOpHA N-OH CTENEHU U3 IEHCTBUTENBHOrO Yucia. DyHKIUM y=VXn ux
cC CBOHCTBA cBoiicTa 1 rpaduku. CBOMCTBA KOPHS N-OM CTENEHU 4
Tema 4.2 ConaeprxaHue yueOHOro Marepuania
[IpeobpasoBanne [Tpeobpa3oBaH¥e MppaMOHATBHBIX BBIPAKECHUI 4
BBIPaXKEHHIT C KOPHAMU
N-oii cTereHu
Tema 4.3 ConaeprxaHue yueOHOro Marepuania OK-01,
OK-02,
nggggiggggg\?ﬁ ¢ [TIonsTHE CTENICHH C JIFOOBIM PALOHAIbHBIM 10Ka3aTC/ICM. CTCIICHHBIC 8&:82’
I KI[MH, UX CBOMCTBA U rpaduku :
IEACTBUTEIIHHBIM bymicmy, rpag 2 OK-05,
MI0Ka3aTesIMU OK-07
Tema 4.4 CoJepkanue yaeOHOro MaTepurala [IK-1.1,
IK-2.1.,
Pewenne PaBHOCHJILHOCTH MPPAIMOHAIBHBIX yPaBHEHUI U HEPABEHCTB. METOIBI HX IK-3.1
MppalnoHabHbIX petenust. Perienue upparoHalbHBIX YPaBHCHUI 1 HEPABEHCTB
yYpaBHEHHI U 6
HEPaBCHCTB
P JIP-1-12,
Tema 4.5 Conepxanue yueOHOro MaTepuaia JIP-16, JIP-
CCTeHeHH 1 KOpHH. KountposabHas pagora o pasaeny 4 2 17
TerneHHasi PyHKIUS
«Ctenenu u kopHu. CreneHHas QyHKIUI»
Pa3nea 5.
Iloka3aTenbHas
byHKIUSA 18
Tema 5.1 ConepxaHue yueOHOro MaTepuania
TTokasaresnbHas CreneHb ¢ MPOM3BOIBHBIM JI€HCTBUTENLHBIM HOKa3aTeNeM. ONpeIeeHIE 4 OK-01,

¢byHKIUS, ee CBOICTBa

MMOKa3aTeIbHOM (bYHKI_II/II/I, €€ CBOMCTBA U rpaq)mc. 3HaKOMCTBO C MNPUMCHCHUCM
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IIOKa3aTeabHON (PyHKIMH. Pelenune nokasareapbHeIX ypaBHEHUN OK-02
(GYHKIMOHATBHO-TPaQUUECKIM METOJIOM '
OK-03,
Tema 5.2
OK-04,
Pewenne CoepKanue yuebHOro MaTepuraa OK-05,
HIOKa3aTENIbHbIX OK-07
ypaBHEHHUI U
HEpaBEHCTB IIpakTHyeckoe 3aHsATHE K11
o -L. H
Knaccuduxanus nokasareabHbIX ypaBHEHUH 8 IK-2.1.,
Pemenye nokasarebHbIX ypaBHEHUH IK-3.1
[Ipocreiimue nokazareabHble HEPABEHCTBA
Penienue nokasareabHbIX HEPABEHCTB
Tema 5.3 ConepxaHue yueOHOro MaTepuaia
JIP-1-12,
Cucremsl P =
€IIEHNE CUCTEM [10Ka3aTEIbHbIX YPaBHEHUH - -
HIOKa3aTeNbHbIX yp JpP-16, JIP
ypaBHEHHUI 4 17
Tema 5.4 CoaeprxaHue yueOHOro Marepuania
Pemenue 3anau K 2
. OHTpPOJIbHasI pa0doTa 1o pasaenay 5
ITokazarenbHas P p pasieny
bynxums «ITokazarenbHas QyHKIUSI»
Paspea 6. 30
Jlorapugmsl.
Jlorapugpmuyeckasn
YHKITUSI
Tema 6.1 CopepxaHue yueOHOro MaTepuaia
Jlorapugm umcna. JTorapum umncia. J[eCATUUHBIA U HAaTypaabHbIN JOrapU(pMBIL, YKCIIO € 4
JleCATHYHBIN 1
HaTypaJIbHBII
JIOTapU(MBI, UUCIO €
Tema 6.2 Conepxanue yueOHOro MaTepuania
CBOHC%S%%E%E;@MOB' CaoiicTBa JoraprdmoB. Onepaliys JIorapu(pMHpOBaHHU. 6
norapu(MUpPOBAHUS
Tema 6.3 Coneprxkanue yueOHOro Marepuania OK-01,
4 OK-02,
Jlorapudmuteckas  orapupmideckan QyHKLHA U €€ CBOHCTBA OK-03
1

¢byHK1Us, ee CBOWCTBA
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Tema 6.4

Coneprxanue y4eOHOro MaTepuaia OK-04,
Peg)leHHe TTonsiTie nOrapuMUYECKOro ypaBHeHHs. ONepanis HOTCHIUPOBAHHs. 1p1 OK-05
J0rapuOMUICCKUX OCHOBHBIX METOJ1a PELICHHS JIOTapU()MHIECKUX YpaBHEHHIT: QYHKI[MOHAIBHO- 5 :
YPaBHCHUH 1 rpaduuUeCcKuii, METO] TOTEHIIMPOBAHMUS, METOJI BBEICHUS HOBOM IIEPEMEHHOIA. OK-07
HCPaBCHCTB orapu(GMUYECKHe HEPABEHCTBA
Tema 6.5 Coneprxanue yueOHOro Marepuania SRR
. aep y4 P I1K-2.1.,
C 2 [1K-3.1
VCTCMBI ANTrOpUTM PELICHHS CUCTEMbI ypaBHCHH. PABHOCHILHOCTD JIOTapH(MUICSCKUX
JIOTapUPMUIECKUX | yapnenuii 1 HepaBeHCTB
ypaBHEHH
T 56 C 5 JIP-1-12,
ema 6. OJIEp’KaHKE y9e0HOr0 MaTepuana
P i P JIP-16, JIP-
Jlorapnd)MEI B PUPOTIE TIpakTHUecKoe 3aHATHE ¢ IPOPECCHONATLHO-OPHENTHPOBAHHBIM 4 17
H TCXHHUKC coJep:KaHreM
JlorapudMbl B IPUPOJIE U TEXHUKE
JlorapumMuueckas crupaib B IPUPOJE, €€ MATEMATHIECKUE CBOMCTBA.
Tema 6.7 Coneprxanue yueOHOro Matepuaia
Pewrenne 3amau K
: OHTpPOJIbHasl padoTa mo pasaenay 6
Jlorapugmel. P p pasieny
Jlorapudmuyeckas | Jiorapugmsr. JTorapudmudeckas ¢yHKIUS 2
YHKIHS
Pa3nea 7. OcHOBBI 40
TPHUTOHOMETPHH.
TpuronomMerpu4eckue
byHkuun
Tema 7.1 ConepxaHue yueOHOro MaTepuania
TpHroHOMETPHYECKHE | "Payannas Mepa yriia. IToBOpPOT TOUKH BOKPYT Hauaia KOODANHAT. 4
bynKimm OripejiesieHre CUAYyca, KOCHHYCA, TAHTEHCA W KOTAHTEHCa. 3HAKH CHHYCA,
HpomB(iJ,IBHOFO YIya, | gocunyca, TaHr€HCa M KOTaHI'€HCA 110 YETBEPTAM. 3aBUCUMOCTh MEXK/Y
“ncad. FalMaHHas M- opgyeom, KOCMHYCOM, TAHTEHCOM W KOTAHTEHCOM OJIHOTO M TOTO JKE yIia
rpajycHas Mepa yria
Tema 7.2 Copepxanue yueOHOro MaTepuaia
OcroBHbIe TpHUroHOMETpHUECKUE TOKAECTBA. CHHYC, KOCHHYC, TAHT€HC U KOTAHTEHC
TPUTOHOMETPHYCCKUE | yryop o 1 - 0. DOPMYJIBI IPUBEIEHHS
TOX/1ECTBA. 4

DopMyIibl TPUBEICHUS
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Tema 7.3

CuHyc, KOCHUHYC,
TaHT'€HC CYMMBbI U
Pa3HOCTHU JIBYX YIJIOB

CuHYC ¥ KOCHUHYC
JIBOMHOTO yTJa.
DopmyJibl
MOJIOBUHHOTO yTiia

ConepxaHue yueOHOro MaTepuania

Cymma u pa3HocTb cuHycOB. CymMMa M pa3HOCTb KOCHUHYCOB. CHHYC U KOCHUHYC
nBOMHOrO yria. @opmylibl MOJIOBUHHOTO yria. [IpeobpazoBanusi CyMMBbI
TPUIOHOMETPUYECKUX (DYHKIUH B IPOM3BEICHHUE U IPOM3BEICHHS B CyMMY.
BIPAYKEHHE TPUTOHOMETPUIECKUX (DYHKLUM YE€PE3 TAHTCHC MTOJOBUHHOIO
aprymenTa. [IpeoOpa3zoBaHusi IpOCTEUIINX TPUTOHOMETPHUUECKUX BhIPAKECHUIA

Tema 7.4

DyHKIMHU, UX
cBoiictBa. CriocoOnI
3ananus QyHKIUI

ConepxaHnue yueOHOro MaTepuaia

OOuacTh onpeeeHus U MHOKECTBO 3HaY€HUH yHKLIUH. UETHOCTD,
HEYETHOCTb, NEPUOIUYHOCTh PyHKIMHA. CriocoObl 3a1anus QyHKIUN

Tema 7.5 Coneprxkanue yueOHOro Marepuania
Tpuronomerpuieckue OO61aCTh ONPEACICHHS 1 MHOKECTBO 3HAUYCHNH TPUTOHOMETPHYCCKIX
(ynxim, ux cpoiicrsa yHKUUH. YETHOCTD, HEYETHOCTD, MEPHOANYHOCTD TPUTOHOMETPHUCCKUX
u rpauxu yuKmit. CBONCTBA 1 rpaduky GYHKIMI y = COS X, y = Sin X, y = tg X, y = ctg
X.
Tema 7.6 Coneprxkanue yueOHOro Marepuasia
[IpeodpasoBanue ITpakTHuecKoe 3aHATHE
rpaukoB
TPHFOI&)OYI\?{‘;TIII)PI;II;IICCKHX [TpeoOpa3oBanue rpaUKOB TPUTOHOMETPUYECKUX (PYHKIIMI
Tema 7.7 ConeprxaHue yueOHOro Marepuana
Ormcanne ITpaxkTuYeckoe 3ausTHe ¢ NPOPecCHOHATLHO-0PHEHTHPOBAHHBIM
[POM3BOICTBEHHBIX

IPOIIECCOB € TIOMOUIBIO
rpadukoB QpyHKUINN

CoIEpPKaHUEM

Onucanue NPoU3BOJICTBEHHBIX MPOIECCOB C MOMOIIBIO TPAPUKOB (QYHKITHA.

Hcnonb30BaHne CBOMCTB TPUTOHOMETPUUECKUX (DYHKIUI B
npodecCHOHALHBIX 3a4a4ax

Tema 7.8 Copepxanue yueOHOro MaTepuaia
OO6patHbie 06 =
aTHBIC TPUTOHOMETPHUYECKHE kuuu. X cBoicTBa U rpaduku
TPUTOHOMETPUUYECKHE p R B3 bynrn rpad
byHKIIUU
Tema 7.9 Copepxanue yueOHOro Marepuaia
Tpuronomerpuueckue

OK-01,
OK-02,
OK-03,
OK-04,
OK-05,
OK-06,
OK-07
[1K-1.1,

I1K-2.1.,
[K-3.1

JIP-1-12,
JIP-16, JIP-
17
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ypaBHEHUS U YpaBHEHHUE COS X = a. YpaBHEHHME SIn X = a. YpaBHEHHUE tg X = a, ctg X = a. 8
HEpaBEHCTBA Perienne TpUrOHOMETPUUECKUX YPAaBHEHHUI OCHOBHBIX THITOB: TIPOCTEHININE
TPUTOHOMETPUYECKHE YPABHEHUS, CBOJISAIINECS K KBaPATHBIM, PEIIacMbIe
pa3IoKEHUEM Ha MHOXKHUTEIIH, OJTHOPOIHBIC.
2
[Ipocreiime TPUrOHOMETPHYECKHE HEPABEHCTBA
Tema 7.10 Conepxanue yueOHOro MaTepuania
Cucrembl CucTeMbl IPOCTENIINX TPUTOHOMETPUIECKUX yPaBHEHHUI
TPHTOHOMETPUYECKHX
ypaBHEHUH 2
Tema 7.11 Conepxanue yueOHOro MaTepuania
Pemenue 3agau K
. OHTPOJILHAS padoTa mo pasaeay 7
OCHOBBI p p pasaey
TPUTOHOMETPHM. «Tpuronomerpryeckue GyHKIHN» 2
Tpuronomerpruyeckue
byHKIIUU
Pazpea 8. 8
KoMniekcHbBIe YHCJIa
Tema 8.1 ConaeprxaHue yueOHOro Marepuania OK-01,
KoMmiekcHbIe YMCIIA  TToHsTHe KOMIIICKCHOTO 9HCIa, ConpsKEHHbBIE KOMILIEKCHEIE YUCiIa, MOLYJb U 8§:0 7
apryMeHT KOMIUIEKCHOTO yncia. dopMa 3amiucu KOMIUIEKCHOTO YHCiIa 4 OK-05
(reOmeTpuYecKas, TPUTOHOMETPHIECKas, anredpandeckas). ApupmeTndeckue OK-06.
JIEVICTBUS C KOMIUIEKCHBIMH YU CIAMU OK-07
) TTK-1.1,
TeMma 8. ConeprxaHue yueOHOro Marepuania K-2.1
A,
T1K-3.1
Ipnmenenne IMpakTH4eckoe 3aHATHE
KOMIUIEKCHBIX YHCEN JIP-1-12
Apudmernueckue 1eHCTBHS ¢ KOMITJICKCHBIMH YMCIaMU 4 JIP-16 JH,’-
BbInonHeHne pacyeToB ¢ MOMOIIBIO KOMIUIEKCHBIX YHCEIT. ’
17
Paznen 9.
IIpousBoanas
dyHk1UH, ee 40
NMpUMeHeHHe
Tema 9.1 Conepxanue yueOHOro MaTepuania
Honstue OnpeieieHne YMCI0BOH MOCIEI0BaTEIEHOCTH 1 CIIOCOOBI €€ 3aaHMs. 2
TIPOU3BOTHOH. CBOIiCTBa YHMCIIOBBIX MOCIIEN0BATENBLHOCTEN. OnpeieenHue mpeaeia

®opMyIibl U TIpaBUIIa

MOCJIENOBATEIHLHOCTH. BEIMHcIeHe IpeelioB nocuenosarenbHocTed. Ilpenen
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nuddepeHIpoBaHus

(bynkuuu Ha 0eckoneuHocTu. [Ipenen pynkuuu B Touke. [Ipupamenue
aprymenra. [Ipupamenue Qynkiuu. 3a1adu, NIPUBOIALINE K TIOHATUIO
Mpou3BoIHOM. OnpeeneHrue Mpou3BOJHONU. AITOPUTM OTHICKaAHUS
MPOU3BOIHOMN

Tema 9.2 ConepxaHnue yueOHOro MaTepuaia
HpomggggglégyMMH, Dopmynsl muddepenunposanus. Ipasuna 1updepeHIMpOBaHNs
HPOM3BEICHUS,
YaCTHOIO
Tema 9.3 ConepxaHnue yueOHOro MaTepuaia
IIponsBonbIe OmnpezeicHNe CII0XKHOM (yHKIHIL, 1 IpOM3BOAHAsT TPUTOHOMETPHICCKIX
TPHFOI&I)(;I;’II%II;II’II;CCKHX ¢Gynakuuit. [IpousBoaHast CIIOKHONW (QYHKIIUH
[IpounsBoHas cI0XKHOU
byHKIIUN
Tema 9.4 ConepxaHue yueOHOro MaTepuaia
Tonstre o [TonsTHE HETIPEPBIBHON (DYHKIMH. CBOWCTBA HEMPEPHIBHOW (DYHKINH. CBS3b
q})IerepHBlI\{fCTH MEX[y HEMPEPBIBHOCTHIO M JU(PHEPEHIIUPYEMOCTHIO (PYHKIMI B TOUKE.
YHKLHH. VICTOA ANTOpUTM pElIeHUs] HEPABEHCTB METOJIOM HHTEPBAIIOB
VHTEPBAJIOB
Tema CopepxaHue yueOHOro MaTepuaia

(o]

.Sl 'eomeTpruecKuil n
(bu3nyecKuit CMbICT

I'eomerpuuecknit CMbICT IPOU3BOIHON (DYHKIIMM — YTJIOBOW KO3 (QULIUEHT

HPOU3BOTHOM KacaTeNbHOM K rpaduKy QyHKIUH B TOUKE. Y paBHEHHE KacaTeabHOM K
rpaduKy QyHKIMH. AJITOPUTM COCTABIICHHS YpaBHEHHs KacaTeIbHON K
rpaguky ¢pyHkuuu y=f(x

Tema 9.6 CopepxaHue yueOHOro MaTepuaia

duznueckuii CMbICHT
MIPOU3BOJHOM B

HpaKTI/I‘leCKOC 3aHsATHE

HP“P?;;‘%‘;";(HBHHX duznyeckuii CMBICI TPOU3BOIHON B MPOPECCHOHATIBHBIX 3a/1a4axX
Tema 9.7 Copepxanue yueOHOro MaTepuaia
MOHOTOHI,}OCTB Bo3spacranue u yObIBaHHE (PYHKLUH, COOTBETCTBHE BO3PACTAHUS U yObIBAHHS
q’y:;{Klg%gMyﬁgKH (GyHKIIUH 3HAKY pou3BOAHON. [ToHATHE MPOU3BOIHON BBICIIETO MOPSIIKA,

COOTBCTCTBHUC 3HaKa BTOpOﬁ HpOI/I3BOI[HOI7I BBIITYKJIOCTHU (BOFHyTOCTI/I)
CbYHKIII/II/I Ha OTPE3KE. 33}13‘11/1 Ha MaKCMMYM U MUHHUMYM. ITousTue ACHUMIITOTHI,
CIIOCOOBI MX onpeCacCICHUA. AHFODI/ITM HNCCICIOBAHUA (bYHK]_[I/II/I 1 IIOCTPOCHUS

OK-01,
OK-02,
OK-03,
OK-04,
OK-05,
OK-06,
OK-07

[1K-1.1,
I1K-2.1.,
[K-3.1

JIP-1-12,
JIP-16, JIP-
17
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ee rpaduka ¢ TOMONIbI0 NPOU3BOIHOU. [[poOHO-TMHEHAsT DYHKIIUS

Tema 9.8 Conepxanue yueOHOro MaTepuania
H&)‘%ﬁ?ﬁgfhﬂe HMccnenosanye QyHKIMU HA MOHOTOHHOCTE ¥ IIOCTPOEHHUE IpaMKOB. 4
HOCTPOEHUE IPadUKOB
Tema 9.9 Conepxanue yueOHOro MaTepuania
Hauboubiee 1 Haxox1eHre HanboIbLIEr0 U HaMMEHBIIEr0 3HAUEHUH (DYHKIMHI, IIOCTPOEHHE
HaHMeIg)mee SHAUCHUA | rpahuKOB MHOTOYJIEHOB C MCIIOJIb30BAHMEM allllapaTa MaTeMAaTUYECKOTO 5
YHKIUMH aHaamsa
Tema 9.10 Coneprxanue yueOHOro Marepuania
Haxosxenne ITpaxkTHYecKoe 3ausTHE ¢ NPOPeCcCHOHATLHO-0PHEHTHPOBAHHBIM
ONTUMAJILHOTO colepAanmnem
pe3yJbTara c 6
TIOMOILLEO Haxos/ieHre ONTUMAIIBHOTO PE3yJIbTaTa ¢ OMOIIBIO IIPOU3BOIHON B
[IPOU3BOTHON B NPaKTUYECKHUX 3a7a4ax
IPAKTHYECKHUX 3aa4ax
Tema 9.11 ConaeprxaHue yueOHOro Marepuania
Pemenune 3agau K
: OHTpOJIbHAA paboTa 1o pasueny 9
IIpounsBoHas P p pasieiy
bymximn, ee «[Tpou3BoHast HYHKIIUH, €¢ IPHMCHCHUE 2
NPUMEHEHUE
Pazpnen 10.
HOTOIPAHHHMKH 1
Mmuororpa 46
TeJIa BPALEeHUst
Tema 10.1 ConeprxaHue yueOHOro Matepuania
Bepmmel, pedpa, ITonsTHE MHOTOrpaHHMKa. ET0 DJIEMEHTHI: BEPLIMHEI, pedpa, TPaHH.
TpaHi MHOTOTPAHHUKA | JTyaronans. Ceuenune. BollyKiible U HEBBINYKIIbIE MHOIOIPaHHUKH 2
Tema 10.2 Coneprxanue yueOHOro Marepuania
Ipusma, ee ITonsTre NpU3MEL Ee OCHOBaHHMS M OOKOBBIE ITPaHH. BICOTa IIPU3MBL. 1Ipsamas 2
COCTaBIISIOIIHE,

ceyenue. [Ipamas u
IMpaBHUJIbHASA IIPHU3MbI

1 HakJIOHHas npusMma. [IpaBunbeHas npusma. Ee ceuenue
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Tema 10.3

[Mapannenenumnen, Kyo.
Ceuenue Kkyo0a,
napaenenumneaa

ConepxaHue yueOHOro MaTepuania

[Tapannenenumnen, CBOMCTBA MPSIMOYTOJIBHOTO MMapaAJJIEIENUIIea, KyO.
Ceuenue ky0a, napaienenumneaa

Tema 10.4

[Tupamuna, ee
COCTaBJIIOIINE,
ceuenue. IIpaBuinHas
nupamMuza. Y ceueHHas
nipamua

Conepxanue yueOHOro MaTepuaia

ITupamuga u ee snementsl. Ceuenue nupamusl. [IpaBunpHas nupamuaa.
VYcedennas nupamuaa

Tema 10.5

bokosasg u nmonHas
MMOBEPXHOCTb MPU3MBI,
MUPAMUIBI

Coneprxkanue yueOHOro Marepuania

ITnomaas OOKOBOM U MOJHOW MOBEPXHOCTU MPU3MBI, TUPAMUIbI

Tema 10.6

CummMmertpus B KyOe,

ConepxaHue yueOHOro MaTepuaia

CI/IMMeTpI/ISI OTHOCHUTCJIbHO TOYKH, HpHMOﬁ, IITOCKOCTH. CI/IMMCTpI/IH B KY6C,

ITApAJIIICIICTINIICIC, HapajIeNeNuIeIe, IPU3ME, TUPAMUIE
pu3Me, MUpamuIe
Tema 10.7 ConepxaHue yueOHOro MaTepuania

[Ipumepsl cuMMeTpui
B nipodeccun

IIpakTnyeckoe 3anaTHE C NPO(QeCCHOHATBHO-OPHMEHTHPOBAHHBIM
co/iep:KkaHHeM

[Tpumepsl cummeTpuii B mpodeccun
CuMMeTpusi B IPUPOJIC, APXUTEKTYPE, TEXHHUKE, B OBITY

Tema 10.8 Conepxanue yueOHOro MaTepuania
IIpaBnibHble ITpakTHuecKoe 3aHATHE
MHOTOTPaHHHKH, MX
CBONCTBA I[IpaBUIIbHBIE MHOTOTPAHHUKH, UX CBOWCTBA
Tema 10.9 CopepxaHue yueOHOro MaTrepuaia
Hunmp, ero [TuIMH/ID U €10 5JIEMEHTHL. CeueHne INHAPA (NapajlIebHOE OCHOBAHMUIO U
COCTABJIIOILIE. ocu). Pa3BepTka IUIMHIpA
CedeHue NWINHIPA
Tema 10.10 Copepxanue yueOHOro Marepuaia
Konyc, ero ITpakTuYecKoe 3ausATHE ¢ NPO(PeCcCHOHATLHO-0PMEHTHPOBAHHBIM
COCTABIISIOIIIHE.
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CedeHue KOHyca

CoAEpPKaAaHUEM

Komnyec, ero cocrasistoniue.
Ceuenue konyca. Pa3pépTka koHyca.

Tema 10.11

Y CeYeHHBIN KOHYC.
CedeHue yce4eHHOT 0
KOHYyca

ConepxaHnue yueOHOro MaTepuaia

VYceuennbil KOHYC. Ero oOpa3yroias u BeicoTa. CeueHue yCeYeHHOr0 KOHyca

Tema 10.12

[ap u chepa, ux
CEYCHUS

ConepxaHnue yueOHOro MaTepuaia

H(_Il)ap u c(pepa. Bzaumuoe pacrnionoxxenue cepsl 1 mrockoctu. Ceuenue mapa,
cepsl

Tema 10.13

[Tousartue 00 00OBEME
tena. OTHOIIEHNE
00BEMOB TTOIOOHBIX
Ten

Conepxanue yueOHOro MaTepuania

[Tonsitue 06 00beme Tena. O0beM Kyda U MPSIMOYTOIBHOTO apaljIe/IeHIe 1a.
O6beM npusmbl U muauHApa. OTHOIEHHE 00BEMOB ITOJOOHBIX TEIL.
I'eomeTpuyecKuii CMBICI ONPENEIUTENS 3-TO OPSIKa

Tema 10.14

O06beMbl ¥ IOMANN
MMOBEPXHOCTEH TN

ConepxaHue yueOHOro MaTepuania

O0bembl nupaMuibl U KOHyca. O0beM 1mapa. [Tnomaau noBepxHocTen Ten

Tema 10.15 CopepxaHue yueOHOro MaTepuaia
Kombunaru ITpakTHUYEeCKoOe 3aHATHE
MHOTOTPaHHHKOB H TeIl
BpaIlCHIA KoMOMHaIM1 MHOTOTPAHHUKOB U TEJI BPAILEHHUS
Tema 10.16 Copepxanue yueOHOro MaTepuaia
l'eomerpuyeckne ITpakTHuecKoe 3aHATHE C NPO(PECCHOHAILHO-0PHEHTHPOBAHHBIM
KOMOMHAIMK Ha coiepiKannem
HpaKTHKE
Hcnonp3oBaHne KOMOMHAIIMI MHOTOTPAHHUKOB | TEJT BPAILICHHS B IPAKTHUKO-
OpPHMEHTHPOBAHHBIX 3a/1auax
Tema 10.17 Copepxanue yueOHOro MaTepuaia

Pemenue 3agau.
MHOrorpaHHuku u
TeJla BPALICHUS

KonTpoabHas padora no paszaeny 10

«O0BEMEI U rjiaonraay MoBCPXHOCTU MHOTOT'PAHHHUKOB U TCJI BpALLICHU S
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Paszpen 11. 14
IlepBooOpa3nasn
byukuun, ee
NpUMeHEeHne
Tema 11.1 Conepxanue yueOHOro MaTepuaia
(bHepBoo6 asHad 3ajiaua 0 BOCCTaHOBJIEHMH 3aKOHA JBMKEHHUS 110 U3BECTHOM CKOPOCTH.
YHKLHAH. 1PABUIIA | TToxsTie nuTerpupoBanns. O3HAKOMIICHHE C IOHSITHEM HHTErpala ’ 9
Haxong:[eﬂnﬁ nepBooOpasnoi st Gyskunn y=f(x). Pemenue 3aqad Ha CBsI3b _ 5
TIEPBOOOPA3HBIX 1IEpBOOOPA3HON U €€ IPOU3BOIHOM, BEIYUCIICHUE TIEPBOOOPA3HOM st JAHHOM
¢Gyukuun. Tabnuna Gpopmy:n a1 HaxOXkAeHHUS IEpBO0OpasHbIX. M3yuenue
NpaBKjIa BBIYUCIIEHHUS IEPBOOOPA3HOM
Tema 11.2 ConaeprxaHue yueOHOro Marepuania
[Lroman, 3agaqu, I -
b , IPMBOJIAIIHME K HOHATUIO ONPEICICHHOT0 HHTErpaa — O BBIYMCICHHU OK-01
KpHBonH}&)eHHOI/I IUIOIIAAY KPUBOJIMHEHHOM T}lzaneunu, 0 HepeMelIeHHH TOUKH. [1oHsTHe 9 OR07"
HTPaHeHHH_- HOP%’IYHa onpeenéHHoro unrerpana. ['eomerpudeckuii 1 GU3MIECKUI CMBICIT OK-03’
bIOTOHA — JICHOHUIA | openenennoro unTerpana. ®opmyna Herorona— JleliOnuma OK-04’
H
Tema 11.3 ConaeprxaHue yueOHOro Marepuania 8%:82’
]
. OK-07
HeonpeneneHublii 1 opgrie HeolpeaeieHHoro NHTerpaia 2
Onpe/Ie/ICHHBIH K-1.1
HHTErpaJibl K-2.1.
. ]
IK-3.1
Tema 11.4 ConepxaHue yueOHOro MaTepuania
[lonsTie 06 ['eOMETpUYECKHI CMBICI OTIPEIEIEHHOTO HHTETpalla
OIpECaACIICHHOM JIP-1-12
UHTETpaJle KaKk 2 JIP-16. JIP-
mjomamy 17
KPUBOJIMHENHOM
Tparnenyn
Tema 11.5 ConepxaHue yueOHOro MaTepuania
OrnpeneneHHbIi 4

HWHTErpal B )KU3HU

IIpakTnyeckoe 3ansTHE C NPO(QeCCHOHATBHO-OPHMEHTHPOBAHHBIM
co/iep:KaHHeM

OHpC,Z[CJ'ICHHBIfI HUHTCIpaJl B )KU3HU
Pemenne 3aaa4 Ha MIPUMCHCHUEC MHTErpajia AJid BIYUCICHUA (i)I/ISI/I‘—IeCKI/IX

BEJIMYHH U TUIOIIAAeH

Tema 11.6

Coneprxkanue yueOHOro Marepuania
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Pemenue 3anau. KonTpoabHas padora no pasaenay 11 2
[lepBooOpasnas
dbyHKIAH, e «IlepBooOpa3zHast (yHKIHH, €€ TPUMEHECHUEC)
pPUMEHEHUE
Pazpen 12.
MHo:xecTBA. 10
JJieMeHTbI TEOPUH
rpagos
Tema 12.1 Coneprxkanue yueOHOro Marepuania
MmuosxecTBa TToHATHE MHOKECTBA. 110IMHOKECTBO. OINEpaLliy C MHOKECTBAMU 2 8%:8%'
OK-03,
Tema 12.2 ConepxaHue yueOHOro MaTepuaia OK-04,
5 OK-05,
Oneparyu ¢ IMpakTHyeckoe 3aHATHE ¢ IPOPECCHOHATLHO-OPHEHTHPOBAHHLIM OK-06,
MHOKECTBaMHU cojlepKaHHeM OK-07
Omnepanuu ¢ MHOXecTBaMH. PellieHre npukiaaHbIX 3a1a4 g}%-% Z:LL,
Tema 12.3 Coepkanue yaebHOro MaTepuana [K-3.1
I'pachur IMpakTnyeckas padora 4
JIP-1-12,
[Tonstue rpaga.
CBs13HbIH I'pad, IepeBO, UK rpad Ha IIOCKOCTH JIP-16, JIP-
Tema 12.4 Copepxanue yueOHOro MaTrepuaia 17
Pemenue 3anau. 2
Muosectsa, I padit i KonTposbHas padora no pasaeny 12
UX HPUMCHCHNC «Onepanuu ¢ MHOKecTBamu. [IpuMenenre rpadoB K PELICHUIO 3a1a9.
Paznen 13.
DJIeMeHTbI 26
KOMOMHATOPHKH,
CTATHCTHKH W TEOPHH
BepoOsSITHOCTEH
Tema 13.1 Copepxanue yueOHOro MaTrepuaia
OCHOBHbIC IORATHUS  TepecTaHOBKH, Pa3MELLEHHA, COUCTAHIIA. 4
KOMOWHATOPUKH
Tema 13.2 Coneprxanue yueOHOro Marepuana
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CoObITHE, BEPOSITHOCTh
coObITus. CroxxeHue u

CoBMECTHBIE M HECOBMECTHBIE COOBITHS. TE€OPEMBI O BEPOSATHOCTH CYMMBI
COGBITI/II/I. YcnosHas BCPOATHOCTD. 3aBUCUMBIE U HE3ABUCUMEBIE CO6I>ITI/I$I.

YMHOXCHHUE_ TeopeMbl 0 BEPOSITHOCTHU IIPOM3BENECHHS COOLITHIA.
BEPOATHOCTEN
OK-01,
Tema 13.3 Coneprxanue yueOHOro Matepuaia OK-02,
OK-03,
BeposTHocTs B IIpakTuYecKkoe 3ausATHE ¢ NPO(PEeCcCHOHANLHO-0PHEHTHPOBAHHBIM 4 OK-04,
PO eCCUOHATBHBIX coepKanem OK-05,
3amayax OK-07
BeposTHOCTh B Ipo()eCCHOHATBHBIX 3a1auax K-1.1
)
Tema 13.4 Conepxanue yueOHOro MaTepuaia %%_2311’
JluckperHas ciydaiHas Bypr CITy4ailHbIX BeIM4KH. ONPEICICHIE JUCKPETHON CITyqaiHOM BEININHBL. 4
BCJMYNHA, 3aKOH €C | 33x0n pacnpeneneHus IMCKPETHOM CIydaliHOM BEJINYUHEL Ee 4iCIoBbIe JIP-1-12,
PpacHpeaCICHIA XapaKTEPUCTHKU JIP-16 3 JIP-
1
Tema 13.5 ConepxaHue yueOHOro MaTepuania
3amaun BapuanoHHbIH psid. II0OJIMIOH 9aCTOT M THCTOrpaMMa. CTaTUCTHIECKUE 4
MaTCMaTHYCCKOH XapaKTEPUCTHKH PAJa HabJII01aeMbIX JaHHbIX
CTATUCTUKH
Tema 13.6 ConepxaHue yueOHOro mMaTepuaia
Cocrasrnenne Tabmum u IMpakTHyeckoe 3aHATHE ¢ MPOPECCHOHATBLHO-OPHEHTHPOBAHHBIM 4
AMArpaMM Ha NPAKTHKE | conepskanmem
Cocrapienue TabJIMIl ¥ UarpaMM Ha IIPAKTUKE
HaxokJ1eHMe CPEeIHUX XapaKTEPUCTHK, HaOJII0JaEMbIX JaHHBIX
Tema 13.7 Conepxanue yueOHOro MaTepuaia
Pemenne 3amaq K 2
: OHTPOJILHAS padoTa mo pa3aeay 13
OneMEHTBI p p pasaey
KOMOMHATOPHKH, «DIIeMEHTH KOMOWHATOPHKH, CTATUCTUKH M TEOPUH BEPOSITHOCTEN
CTATHCTUKU U TEOPHH
BEPOATHOCTEH
Pasznen 14. 28
YpaBHeHust u
HepaBeHCTBa
Tema 14.1 CopepxaHue yueOHOro MaTepuaia
PaBHOCHUIIBHOCTD 4

YpaBHEHUU U
HepaBeHcTB. O01mue

PaBHOCHIIBHOCTE ypaBHEHUH U HEpaBeHCTB. Onpenenenns. OCHOBHbIE
TEOpEeMbI pAaBHOCUIIBHBIX MIEPEX0/1aX B YPaBHEHHX M HepaBeHCTBax. O0mmue
METO/Ibl pEelIeHNs YPaBHEHUN: IEPeX0/l OT paBeHCTBA (PYHKUUN K PaBEHCTBY
apryMeHTOB JIJIi MOHOTOHHBIX (DYHKIIMH, METO pa3IoyKEeHUsI Ha MHOXKHUTEIIH,
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METO/Ibl PEIICHUS METO/l BBEJICHUSI HOBOM NEPEMEHHOM, ()YHKIIMOHATBHO-TPAUUECKUNA METO/T
Teva 14.2 C G OK-01,
ema 14. OZIEp’KaHKE y9eOHOro MaTepuaia OK-02
H
. _ OK-03
I'paduaeckuit METON  "Ofe METO/IbI PCLICHIS] HCPAaBCHCTB: IIEPEXOJ OT CPaBHCHMS 3HAUCHUH _ 4 OK-04.
PCIICHUS YPABHCHUH, | dyyyKinii K CPABHEHUIO 3HAYEHUH apTyMEHTOB J1JIsi MOHOTOHHBIX ()yHKIIUH, OK-05.
HCPaBCHCTB METOJ{ HHTePBaJIOB, GyHKIHOHANBHO-Tpaduueckuii meTox. I'padudeckuit OK-06.
METOJI pEIEHHs yPABAEHUM ¥ HEPABEHCTB OK-07
Tema 14.3 Conepxanue yueOHOro MaTepuania IK-1.1,
4 I1K-2.1.,
YpaBHEHHS 1 Ornpezenenne MOLyJis. PaCKphITHE MOLYJIA 110 ONPEAEIECHHIO. IIpocTeHne [IK-3.1
HEPaBCHCTBA C ypaBHEHHUS U HEPABEHCTBA ¢ MOYJieM. [[pUMeHeHNnEe PAaBHOCHIBHBIX
MOIyJIEM [IEPEXO/IOB B ONPEIEICHHBIX TUIIAX YPABHEHUH W HEPABEHCTB C MOJYJIEM
Tema 14.4 ConepxaHue yueOHOro MaTepuaia JIP-1-12,
.HP-I:L67 JIP-
YpaBHEHHA 1 3HaKOMCTBO C IlapaMeTPOM. 1IpOCTEHIINE ypaBHEHNS M HEPABEHCTBA C 6
HEPABEHCTBA C MapaMeTpoM
napaMmeTpaMu
Tema 14.5 ConeprxaHue yueOHOro Marepuania
Cocrapiienne 1 ITpakTHuecKoe 3aHATHE ¢ NPO(ECCHOHATLHO-OPHEHTHPOBAHHBIM 8
PCOICHHC coJep:KaHreM
podhecCHOHATEHBIX
3a/ia € MOMOIIIBIO Cocrapnenue 1 penreHrne npoheCCHOHATBHBIX 3a/1a4 C IIOMOIIBI0 yPABHEHHI
ypaBHCHIH PenreHne TEKCTOBBIX 3a/1a4 MPO(ECCHOHATBHOTO COMIEPIKAHUSI
Tema 14.6 CopepxaHue yueOHOro MaTepuaia
Pewenne sazay. ITpakTHuecKoe 3aHATHE Y PaBHEHWS M HEPABEHCTBA C MOJYJIEM U C 2
YpaBHeHUd U
napaMeTpaMu
HEPaBEHCTBA
IIpome:xxyTounas arrecranus (JK3aMeH) 6
Bcero: 340

JIi XapakTepUCTUKH YPOBHS OCBOCHMSI yUEOHOI0 MaTepualla UCIOJIb3YIOTCS CIeyIoIue 0003HaYeHNU:

1. — o3HaKOMUTENBHBIHN (y3HaBaHUE paHee U3YUYEHHBIX OOBEKTOB, CBOWCTB);

2. — penpOAYKTHUBHBIHN (BBITIOIHEHUE JIEATEIHFHOCTH 10 00pas3Ily, HHCTPYKIIUH WIH O] PyKOBOJICTBOM)

3. — IPOAYKTHBHBIH (IUTAHUPOBAHUE U CAMOCTOSITEIILHOE BBIIIOJHEHHE JAEATEIIbHOCTH, pellieHHe TPOOJIEMHBIX 3aj1a4)
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3. YCJIOBUA PEAJIU3ALIAHN PABOYEM IMPOT'PAMMBI
YYEBHOU JUCIIUIIJIMHBbI

3.1. TpeGoBanus K MHUHUMAJIbHOMY MaTepHAaIbHO-TEXHUYECKOMY
o0ecIeYeHNIo

Peanuzamus mporpaMMbl JAUCHUIUIMHBI TpeOyeT Halu4us ydeOHOro kabuHeTra
MaTEeMaTUKHU.

O6opynoBanue yueOHOTo KaOMHeTa:

- IOCA/I0YHBIE MECTA MO KOJTUYECTBY 00YUaIOUTNXCS;

- pabodee MecTO MpernoaaBaTelis;

- KOMIUIEKT Y4eOHO-HATJISIIHBIX TTOCOOMIA;

- KOMIUIEKT JIEKTPOHHBIX BUJIEOMATEPHUAIIOB;

- 3aIaHUS 111 KOHTPOJIbHBIX PadoT;

- MpodeCCHOHATBHO OPUEHTHPOBAHHBIC 3aaHUS;

- MaTepHalIbl SK3aMeHa.

TexHuueckue cpeacTBa 00ydeHHS:

- IEPCOHATBHBIA KOMITBIOTED C JTUIEH3MOHHBIM MPOTPAaMMHBIM 00€CTICUCHUEM;

- IPOEKTOP C IKPAHOM.

3.2. UndopMmanmoHHoe odecnevyeHue o0yueHmst

3.2.1. OcHOBHBIC IEYATHBIC U3TAHUA
1. AmumoB  IILA. u gp. Maremartuka: anrebpa u  Hadana

MaTeMaTU4YecKoro aHanusa, reomerpusa. 10-11 kmaceel: ydeOHUK JUIS
oOmieoOpa3oBaTeNbHbIX OpraHu3aluii: 0a30BbIi U yriayOJeHHBIM ypoBHU.- M:
[Ipocsemenue, 2021.

2. AnekcannpoB, A.JI. Marematuka:  anrebpa W Havana
MaTEeMaTU4YeCKOro aHayimsa, reomerpus. ['eomerpus. 10-11 xmaccwl : ydeOHUK /
A J. Anekcanapos, JI.LA. Bepuep, B.M. Pwrokux. — M. : HW3narenbcTBO
«[Ipoceemenue», 2020. — 257 c¢. — ISBN: 978-5-09-062551-7 / - Tekct
HENOCPEACTBEHHBIN
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3. ATaHacsiH JI.C. ['eomeTpus, 10-11: y4eOHUK TSt
0011e00pa3oBaTeNbHbIX YUPEKACHUN: 0a30BbId U MPOQUIBHBIN ypOBHU. — M.:
[Ipocsemenne, 2020.

4. Mopakosuu, A.I'. AnreOpa 1 Hadajga mMaTeMaTH4ecKoro axHammza. 10
kiacc: B 2 u. U. 1. YueOuuk ma1st yganuxcst o01eo0pa3oBaTelIbHbIX YUpeKICHUN
(npoduneHeil ypoBenb) / A.I'. Mopakosuu, I1.B. Cemenon. - M. : MHemo3uHa,
2020. - 457 ¢. — ISBN: 978-5-346-01200-9 / - TekcT : HermoCpeACTBCHHBIM

5. MopakoBuu, A.I'. Anre6pa 1 Havyajla MaTeMaTH4YecKoro aHaauza. 11
knacc: B 2 u. Y. 1. Yuebuuk 111 ydanmxces oO1ieo0pa3oBaTeabHbIX YUpEKICHUN
(mpodunbHelil ypoBens) / A.I'. Mopakosuy, [1.B. Cemenos. - M. : MHemo3uHa,
2020. - 351 c. — ISBN 978-5-346-03199-4/ - Tekcr : HETMOCPEICTBEHHBIN

6. MopakoBuu, A.I'. AnreOpa ¥ Hadajla MaTeMaTHYEeCKOTo aHanu3a. 10
kiacce: B 2 u. Y. 2. 3agayHuk 715 yHamuxcst 001eo0pa3oBaTeIbHbIX YUPEKICHUN
(npoduneHeIi ypoBeHs) /A.I'. Mopakosuy, JI.O. [lenumesa, JI.W. 3BaBuu [u ap.] -
M. : Mmuemosuna, 2020. - 336 c. — ISBN: 978-5-346-01202-3/ - Tekct :
HENOCPEACTBEHHBIN

7. Mopakosuu, A.I'. AnreOpa u Hadajna MaTeMaTHYECKOTo aHanu3a. 11
kiacc: B 2 u. Y. 2. 3agaunuk AJig yqamuxcsi 001eo0pa3oBaTebHbIX YUpEKICHUN
(npoduneHeIil ypoBeHs) / A.I'. Mopakosuy, JI.O. Jlenuiea, JI.W. 3BaBuy [u
ap.],- M. : Muemosuna, 2020. - 137 ¢. — ISBN: 978-5-346-02411-8/ - Tekcr :
HETIOCPEICTBECHHBIN

3.2.2. /lonojHUTENbHBIE HCTOYHUKH

1. Becepoccuiickue natepreT-onmuMmnuanel. - URL: https://online-olympiad.ru /
(mata oopamenus: 12.07.2021). - TekcT: 371€KTPOHHBIH.

1. Enunas xomnexuusi nudpoBbiXx 00pa3oBaTelbHbIX pecypcoB. - URL:
http://school-collection.edu.ru / (mata o6pamenus: 08.07.2021). - Tekcr:
AIEKTPOHHBIN.

2. Nudopmarmonnas cucremMa «Enunoe OKHO JOCTyIa K

obpaszoBarenbHbIM pecypcam». - URL: http://window.edu.ru / (mata oGpamieHus:
02.07.2021). - TekcT: 31EKTPOHHBIH.

3. Hayunas AJIEKTPOHHAS oubmoTteka (HOB). - URL:
http://www.elibrary.ru (nara ooparienus: 12.07.2021). - TekcT: 3J1€KTPOHHBIIA.

4. OtkpeIThI KOJUTeDK. Marematuka. - URL: https://mathematics.ru /
(mata oopamenus: 08.06.2021). - TekcT: 3MEKTPOHHBIN.

5. [ToBropum matematuky. - URL: http://www.mathteachers.narod.ru /
(mata oopamenus: 12.07.2021). - TekcT: 31€KTPOHHBIH.

6. CnopaBoyHHK IO MareMaTuke g  ImkoabHUKOB. -  URL:

https://www.resolventa.ru/demo/demomath.htm / (mara obpamenus: 12.07.2021). -
TeKCT: 3JIEKTPOHHBIN.
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https://online-olympiad.ru/
http://www.elibrary.ru/
https://mathematics.ru/
http://www.mathteachers.narod.ru/
https://www.resolventa.ru/demo/demomath.htm

7. Cpennsast ~ mareMaThueckas  WHTEpHET  IIKOJa. - URL:
http://www.bymath.net / (nara obpamenuns: 12.07.2021). - TekcT: 371€KTPOHHBIHA.

8. ®enepanpubiii  moptan  «Poccuiickoe oOpaszoBanme». - URL:
http://www.edu.ru / (mata oopamenwus: 02.07.2021). - TekcT: 2IEKTPOHHBIH.

Q. ®denepanbHbIi HEHTP HHPOPMAITMOHHO-00PA30BATEIBHBIX PECYPCOB. -
URL.: http://fcior.edu.ru / (mata oopamenwus: 01.07.2021). - Tekcr: 2JIeKTPOHHBIH.

4. KOHTPOJIb 1 OLEHKA PE3YJBTATOB OCBOEHHUA
YYEBHOU JUCIIUIIJIMHbI

KOHTpOJII) N OHOCHKAa pPACKPBIBAIOTCA 4YCPC3 JUCHUIINIMHAPHBIC PC3YJIbTATHI,

YCBOCHHBIC 3HAHHA U HpI/IO6peT€HHBIC CTyACHTaMN YMCHH:A, HAIIPABJICHHBIC Ha

dbopmupoBaHue 00X U MPO(HECCUOHATBHBIX KOMIIETEHIIUM.

Oo6mas/npodeccuonanbHas | Paznen/Tema Tun oreHoYHBIX
KOMIIETEHIIUS MEpOIPUITUI
OK 01. Beibupath crmoco0sr P1,Temal.1,1.2,1.31I- TectupoBanue

peleHHs 3a1a4
npoQeCcCHOHAILHON

JACATCIIbHOCTH IPUMCHHUTCIILHO K

Pa3IMYHBIM KOHTCKCTaM

o/c5,1.4,1.5,1.6

P2, Temnr 2.1,2.2,2.3,
2.4,2.51I1-0/c, 2.6

P 3, Temsr 3.1, 3.2, 3.3 I1-
o/c, 3.4

P4, Temr14.1,4.2,4.3,
44,45,4.6,4.711-0/c, 4.8,
49,4.10,4.11

P5, Temrr 5.1, 5.2

P 6, Temrl 6.1, 6.2, 6.3,
6.4,6.5,6.6, 6.7 IT-o/c, 6.8,
6.9, 6.10 IT-o/c, 6.11

P7, Temn 7.1,7.2,7.3,
7.4,7.5,7.6,7.711-
0/c,7.8,7.9, 7.10 I1-o/c,
7.11,7.12,7.13,7.14, 7.15,
7.16, 7.17

P 8, Temnl 8.1, 8.2, 8.3,
8.4,8.5, 8.6

P9, Temrr 9.1, 9.2, 9.3,
9.49.5

P 10, Temsr 10.1, 10.2,
10.3,10.4

P11, Temsr 11.1,11.2,
11.3I-0/c, 11.4,11.5,11.6
II-o/c, 11.7

P 12, Temsr 12.1, 12.2,
12.3,12.4

P 13, Temnr 13.1, 13.2,

YcTHbI onpoc
MaremaTudecKkuii JTUKTAHT
NunuBunyansHas
camocTosTelbHas paboTa
[IpeacraBnenue pe3yabTaToB
NPaKTUYECKUX padboT
3ammTa TBOPYECKUX pabOT
3amuTa UHAUBUIYaTbHBIX
MIPOEKTOB

KonTponbhas padbota
Breimonnenue
DK3aMEHAIIMOHHBIX 3aJaHni
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13.3,13.4, 13.5 IT-o/c, 13.6
P 14, Tems! 14.1, 14.2,
14.3, 14.4, 14.5 II-o/c, 14.6

OK 02. Mcnonb3oBaTh
COBPEMEHHBIC CPEJICTBA MTOMCKA,
aHaAJIM3a U UHTEPIIPETAIIUN
uHpopmanuu, u
WH(OPMAIIMOHHBIC TEXHOJIOTUN
JUTSL BBITIOJIHEHUS 32144
npodeCcCHOHAILHON
JeSITeIIbHOCTH

P1,Temal.1,1.2, 1.3 I1-0/c,
14,15,16

P2, Temsr 2.1,2.2,2.3,2.4,
2.51II-0/c, 2.6

P 3, Temsr 3.1, 3.2, 3.3 IT-o/c,
3.4

P4, Tems1 4.1,4.2,4.3,4.4,
4.5,4.6,4.711-0/c, 4.8, 4.9,
4.10,4.11

P 5, Temnr 5.1,5.2

P 6, Temr1 6.1, 6.2, 6.3, 6.4,
6.5, 6.6, 6.7 I1-0/c, 6.8, 6.9,
6.10 IT-o/c, 6.11

P7, Temm 7.1,7.2,7.3,7.4,
7.5,7.6,7.7 11-0/¢,7.8,7.9,
7.10 IT-o/c, 7.11,7.12, 7.13,
7.14,7.15,7.16, 7.17

P 8, Temnr 8.1, 8.2, 8.3, 8.4,
8.5, 8.6

P9, Temr1 9.1, 9.2, 9.3,
9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3,
10.4

P11, Temsr 11.1,11.2,11.3
IT-o/c, 11.4,11.5, 11.6 IT-o/c,
11.7

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, Temnr 14.1, 14.2, 14.3,
14.4, 14.5 IT-o/c, 14.6

TectupoBanue

VYcrHblii onpoc
MaTreMaTH4eCKUM JUKTAHT
NunuBunyanbHas
camocTosTelbHas paboTa
[IpeacraBnenue pe3yabTaToB
NPaKTUYECKUX padboT
3ammuTa TBOPUYECKUX pabOT
3amuTa UHAUBUIYaTbHBIX
MPOEKTOB

KonrponsHas pabora
Breimonnenue
JK3aMEHAIIMOHHBIX 3aJaHuN

OK 03. IIitanupoBats n
peaTn30BbIBaTh COOCTBEHHOE
npodeccuoHaIbHOE U
JMYHOCTHOE Pa3BUTHE,
IPeIIPUHIMATENbCKYIO
JeSITebHOCTD B
npodeccuonanbHOM chepe,
UCIIOJIb30BaTh 3HAHUS 1O
(GbuHaHCOBOW I'PaMOTHOCTH B

P1,Temal.1,1.2, 1.3 IT-0/c,
14,15,1.6

P2, Temsr 2.1,2.2,2.3,2.4,
2.5I1-0/c, 2.6

P 3, Temnr 3.1, 3.2, 3.3 I1-o/c,
3.4

P4, Tems1 4.1,4.2,4.3,4.4,
4.5,4.6,4.711-0/c, 4.8, 4.9,
4.10,4.11

TectupoBanue

YcTHBIN onpoc
MaremaTndeckuii JTUKTAHT
NunuBunyansHas
camocrosTelbHas paboTa
IIpencraBnenue pe3yabTaToB
MPAKTUYECKUX paboT
3amura TBOpUECKUX padoT
3amuTa MHIMBUYATbHBIX
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Pa3JINYHBIX ) KU3HCHHBIX
CUTyalusax

P 5, Temrr 5.1, 5.2

P 6, Tems! 6.1, 6.2, 6.3, 6.4,
6.5, 6.6, 6.7 I1-0/c, 6.8, 6.9,
6.10 IT-o/c, 6.11

P7,Temn 7.1,7.2,7.3,7.4,
7.5,7.6,7.7 I1-0/¢c,7.8,7.9,
7.10 IT-o/c, 7.11,7.12, 7.13,
7.14,7.15,7.16, 7.17

P 8, Tems! 8.1, 8.2, 8.3, 8.4,
8.5, 8.6

P9, Temn1 9.1, 9.2, 9.3,
9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3,
10.4

P11, Temer 11.1,11.2,11.3
IT-o/c, 11.4,11.5, 11.6 IT-o/c,
11.7

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, Temnr 14.1, 14.2, 14.3,
14.4, 14.5 IT-o/c, 14.6

MIPOEKTOB
KontponbHas padota
Brinosinenue
HK3aMEHALIMOHHBIX 3a1aHUI

OK 04. DddexTuBHO
B3aMMOJICHCTBOBATh U PabOTATh
B KOJUICKTHBE U KOMaHJIe

P1,Temal.1, 1.2, 1.3 II-0/c,
14,15,1.6

P2, Temn 2.1,2.2,2.3,2.4,
2.5I1-0/c, 2.6

P 3, Temsr 3.1, 3.2, 3.3 I1-o/c,
3.4

P4, Temr1 4.1,4.2,4.3,4.4,
4.5,4.6,4.711-0/c,4.8,4.9,
4.10,4.11

P 5, Temrr 5.1, 5.2

P 6, Temr 6.1, 6.2, 6.3, 6.4,
6.5, 6.6, 6.7 I1-o0/c, 6.8, 6.9,
6.10 IT-o/c, 6.11

P7, Temm 7.1,7.2,7.3,7.4,
7.5,7.6,7.7 11-0/c,7.8,7.9,
7.10 IT-o/c, 7.11,7.12, 7.13,
7.14,7.15,7.16, 7.17

P &, Temnr 8.1, 8.2, 8.3, 8.4,
8.5, 8.6

P9, Temr1 9.1, 9.2, 9.3,
9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3,
10.4

P11, Temsr 11.1,11.2,11.3
IT-o/c, 11.4,11.5, 11.6 IT-o/c,
11.7

P12, Temsr 12.1, 12.2, 12.3,
12.4

P 13, Temsr 13.1, 13.2, 13.3,

TectupoBanue

VYerHbli onpoc
MaremaTudecKuid JUKTAHT
NunuBunyanbHas
CcaMOCTOsITENIbHAs paboTa
[IpencraBnenue pe3yapTaToB
MPAKTUYECKHUX padoT
3amuTa TBOpUYECKUX padoT
3ammTa UHAUBUAYaIbHBIX
MPOEKTOB

KonTponbnas pabota
Breimonnenue
DK3aMEHAIIMOHHBIX 3aJaHni
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13.4, 13.5 IT-o/c, 13.6
P 14, Tems! 14.1, 14.2, 14.3,
14.4, 14.5 I1-o/c, 14.6

OK 05. Ocy1iiecTBisTh YCTHYIO U
MMCbMEHHYIOKOMMYHUKAIIUIO Ha
rOCy/IapCTBEHHOM SI3bIKE
Poccuiickoit ®enepanuu ¢
y4eToM 0coOeHHOCTEeH
COIIMAIBHOTO U KYJIBTYPHOTO
KOHTEKCTa

P1,Temal.1, 1.2, 1.3 IT-0/c,
14,15,1.6

P2, Temsr 2.1,2.2,2.3,2.4,
2.5I1-0/c, 2.6

P 3, Temnr 3.1, 3.2, 3.3 I1-o/c,
3.4

P4, Temr1 4.1,4.2,4.3, 4.4,
4.5,4.6,4.7 I1-o/
c,4.8,4.9,4.10,4.11

P 5, Temrr 5.1, 5.2
P1,Temal.1, 1.2, 1.3 IT-0/c,
14,15,1.6

P2, Temsr 2.1,2.2,2.3,2.4,
2.5I1-0/c, 2.6

P 3, Temnr 3.1, 3.2, 3.3 I1-o/c,
3.4

P4, Temr14.1,4.2,43,4.4,
4.5,4.6,4.711-0/c, 4.8, 4.9,
4.10,4.11

P 5, Temrr 5.1, 5.2

P 6, Temn1 6.1, 6.2, 6.3, 6.4,
6.5, 6.6, 6.7 I1-0/c, 6.8, 6.9,
6.10 IT-o/c, 6.11

P7,Temn 7.1,7.2,7.3,7.4,
7.5,7.6,7.7 I1-0/c,7.8,7.9,
7.10 IT-o/c, 7.11,7.12, 7.13,
7.14,7.15,7.16, 7.17

P 8, Temnr 8.1, 8.2, 8.3, 8.4,
8.5,8.6

P9, Temn1 9.1, 9.2, 9.3,
9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3,
10.4

P11, Temsr 11.1,11.2,11.3
IT-o/c, 11.4,11.5, 11.6 IT-o/c,
11.7

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, Temnr 14.1, 14.2, 14.3,
14.4, 14.5 IT-o/c, 14.6P 9,
Temsr 9.1,9.2,9.3,9.49.5

P 10, Temsr 10.1, 10.2, 10.3,
10.4

P11, Temsr 11.1,11.2,11.3
IT-o/c, 11.4,11.5, 11.6 IT-o/c,
11.7

P12, Temsr 12.1,12.2,12.3

TectupoBanue

VYerHbli onpoc
MareMaTH4ecKuil TUKTAHT
NunuBunyanbHas
camocrosTelbHas paboTa
[IpencraBnenue pe3yapTaToB
MPAKTUYECKUX paboT
3amuTa TBOPUYECKUX padoT
3almmTa UHAUBUAYaIbHbIX
MIPOEKTOB

KounTponbhas pabota
Brinosinenue
9K3aMEHALMOHHBIX 3a/IaHUN
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P 13, Temnr 13.1, 13.2, 13.3,
13.4, 13.5 IT-o/c, 13.6
P 14, Temnr 14.1, 14.2, 14.3,
14.4, 14.5 IT-o/c, 14.6

OK 06. ITposiBIsATE Tpak1aHCKO-
HaTPUOTUYECKYIO O3UIIHIO,
JIEMOHCTPUPOBATH OCO3HAHHOE
IIOBE/ICHHE Ha OCHOBE
TPaIUIIMOHHBIX
00I1IeUeIIOBEYECKHUX [IECHHOCTEH,
B TOM YHCJIE C YUETOM
rapMOHHM3aLUH
MEKHAIIMOHAIBHBIX U
MEKPEIUTHO3HBIX OTHOIICHHH,
NPUMEHSTH CTaHIAPThI

P1,Temal.1,1.2, 1.3 I1-0/c,
14,1516

P 6, Temn1 6.1, 6.2, 6.3, 6.4,
6.5, 6.6, 6.7 IT-0/c, 6.8, 6.9,
6.10 IT-o/c, 6.11
P7,Temsr7.1,7.2,7.3,7.4,
7.5,7.6,7.7 I1-0/c,7.8,7.9,
7.10 IT-o/c, 7.11,7.12, 7.13,
7.14,7.15,7.16, 7.17

P8, Temsr 8.1, 8.2, 8.3, 8.4,
8.5, 8.6

TectupoBanue

VYcrHblii onpoc
MaremaTuyecKui JUKTaHT
NunuBunyanbHas
camocTosTelbHas paboTa
[IpencraBienue pe3yabTaToB
NPAaKTUYECKUX paboT
3amuTa TBOPUYECKHUX padoT
3amuTa UHANBUYyaIbHBIX
MIPOEKTOB

KonrponsHas padora

AHTUKOPPYMNIIMOHHOTO P 14, Temnr 14.1, 14.2, 14.3, | Bemonxenue
MMOBEICHHUS 14.4, 14.5 IT-o/c, 14.6 JK3aMEHAIIMOHHBIX 3aJaHul
OK 07. CogeticTBOBaTh P 1, Tema 1.1, 1.2, 1.3 IT-o/c, | TectupoBanue

COXPAHEHHUIO OKpPYKaroLen
CpeJibl, pecypcocOepeKeHHIO,
IPUMEHSTH 3HaHUA 00
WU3MEHEHHUH KJIMMAaTa, IPHHIHIIGI
OepexIIMBOro NPOU3BO/ICTBA,

3¢ peKTUBHO NEHCTBOBATH B
Ype3BBIYANHBIX CUTYAIUSIX

14,15,1.6

P2, Temn 2.1,2.2,2.3,2.4,
2.5I1-0/c, 2.6

P 3, Temnr 3.1, 3.2, 3.3 I1-o/c,
3.4

P4, Temr14.1,4.2,43,4.4,
4.5,4.6,4.711-0/c, 4.8, 4.9,
4.10,4.11

P 5, Temrr 5.1, 5.2

P 6, Temn1 6.1, 6.2, 6.3, 6.4,
6.5, 6.6, 6.7 I1-0/c, 6.8, 6.9,
6.10 IT-o/c, 6.11

P7,Temn1 7.1,7.2,7.3,7.4,
7.5,7.6,7.7 I1-0/c,7.8,7.9,
7.10 IT-o/c, 7.11,7.12, 7.13,
7.14,7.15,7.16, 7.17

P 8, Temnr 8.1, 8.2, 8.3, 8.4,
8.5,8.6

P9, Temn1 9.1, 9.2, 9.3,
9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3,
104

P11, Temer 11.1,11.2,11.3
IT-o/c, 11.4,11.5, 11.6 IT-o/c,
11.7

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, Temnr 14.1, 14.2, 14.3,
14.4, 14.5 IT-o/c, 14.6

VYerHbli onpoc
MaremaTudecKuii JUKTAHT
NunuBunyanbHas
caMOCTOsTeNIbHAs paboTa
[IpencraBnenue pe3yapTaToB
MPaKTHUYECKUX PadoT
3amuTa TBOPUYECKUX padoT
3ammTa UHAUBUAYaIbHBIX
MPOEKTOB

KoHntposbpHas padota
Brimonmaenue
SK3aMCEHAIIMOHHEIX 3aJaHui

IIK 1.1. ITpousBoauTh
YCTAaHOBKY W HACTPOUKY
KOMIIOHEHTOB

[TpodeccnonanbHo-
OPHEHTHPOBAHHOE
coziepKaHHe

['pynmoBas pabora c
MH(OPMaLOHHBIMU
pecypcamu
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ABTOMATU3UPOBAHHBIX

(uH(OPMAIIMOHHBIX) CUCTEM

B 3aIIUINICHHOM
HUCIIOJTHCHHH B
COOTBCTCTBHUHU C

P2, Tema 2.5

P 3, Tema 3.3

P 6, Tema 6.6
P9, Tema 9.10

P 10, Temsr 10.11
P11, Temsr 11.5

IToaroroBka COOOIIEHHI;
3ammuTa UHIUBUIYaTbHBIX
MIPOEKTOB

TectupoBanue

VYerHbll onpoc
NunuBunyanbHas

TpeOOBaHUSIMU P 12, Temsi 12.2 camocrosTenbHas pabora
9KCILTyaTalAOHHON P 13, Temsr 13.3, 13.6 [IpencraBnenue pe3yabpTaToB
JIOKYMCHTALIHHL. P 14, Temsr1 14.5. MPAKTUIECKUX padoT
Pemrenue 3amau ¢
npodeccuoHaIbHO-
OPHUEHTHPOBAHHBIM
coJiepKaHUuEM
IMIK 2.1 . OcyiecTBasaTh [TpodeccunonanbHo- I'pynmoBas pabota ¢
YCTAHOBKY M HACTPOHKY OPUEHTUPOBAHHOE uH(OPMAIMOHHBIMU
coJiep)KaHue pecypcaMu
OTACIBHBIX TIPOTPAMMHBIX, P2, Tema 2.5 [ToaroroBka cooOIICHMIA;
IIPOrpaMMHO-aMIIapaTHbIX P 3, Tema 3.3 3ammTa UHAUBUAYaIbHBIX
CPCACTB 3allUThI P 6, Tema 6.6 MIPOEKTOB
uHpopmaIuu. P9, Tema 9.10 TectupoBanue
P 10, Temsr 10.11 YcTHBIM onpoc
P11, Temsr 11.5 NunuBunyanbHas

P12, Temnr 12.2
P 13, Temnr 13.3, 13.6
P 14, Temnr 14.5.

camocTosiTelbHas paboTa
[IpencraBienue pe3ynbTaToB
NPaKTUYECKUX paboT
Pemenne 3agau c

npodeccuoHaIbHO-
OPHUEHTHPOBAHHBIM
CoJIepIKaHUEM
ITIK 3.1. OcymiecTBasiTh [IpodeccnonansHo- ['pynmosas paGora ¢
YCTaHOBKY, MOHTAX, OpPHUEHTUPOBAHHOE UH(OPMAIIMOHHBIMU
< coJiepKaHue ecypcaMu
HACTPOHKY M TeXHUUCCKOE | 17 %eMa 2s %O;’fOTOBKa N
06CHy>KHBaHHe P 3, Tema 3.3 3ammTa UHAUBUAYaIbHBIX
TEXHUYECKUX CPEACTB P 6, Tema 6.6 HPOEKTOR
3aIUTHI I/IH(I)OpMaHHH B P9, Tema 9.10 TectupoBanue
COOTBETCTBHHU C P 10, Temsr 10.11 VYcrHbli onpoc
TpeGOBaHUAMU P11, Temsr 11.5 VnnBuyaibHas
SKCILTYaTALMOHHOM P 12, Temnr 12.2 caMOCTOsITeNIbHAas paboTa
P 13, Temsr 13.3, 13.6 IIpencraBnenue pe3ynbpTaToB
AOKYyMCHTALUN. P 14, Temnr 14.5.

MPAKTUYECKUX paboT
Pemenue 3anau ¢
npodeccuoHanbHO-
OpPUEHTUPOBAHHBIM
coJiep>KaHueM
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JIucT u3MeHeHU ¥ 1ONOJTHEHUM

B pabouyio NporpaMMmy y4eOHOU TUCIUILITUHBI

I10 CIICIHAJIBHOCTHU

(KOO U HauMeHOBaHUEe CNeYUATbHOCU)

Ne usmeHeHus, 0ama U3MeHeHUsA; HOMep CMPAHUYbI C USMEHEHUEM
Hanpumep: UameHeHune Nel, 16.06.21 r., ctp. Ne 14

bbl/10 CTANO

----------------------------------------

--------------------------------------------------

NnoONUChH HHulxluaflbl, (j)amwzuﬂ BHecuileco U3MeHeHUs

PaccmoTpeno u ogobpeno Ha 3acemanuu [TITK Ne
IIpoToxon Ne « » 20 I.
[Tpencenarens ITIK: /

noonuce  Hnuyuanel, hamunus
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