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1. OBIIASI XAPAKTEPUCTHUKA PABOYEN NPOT'PAMMBI
OBIIEOBPA3OBATEJABHOMU JUCHUILIAHBI «<MATEMATHUKA»

1.1. MecTro OMCUMIUIMHBI B CTPYKType Npo(ecCHOHAIBLHOH 00pa3oBaTe/bHOI
nporpammsl CIIO:

O61eo6pazoBaTebHas JTUCIUTUIMHA «MaremaTuka» SABIISETCS
00s13aTEIbHONM YacThi0 00pa30BaTENBHOTO IMKJIAa 00pa3oBaTENbHON MNPOrpaMmbl B
cootBercTBUM ¢ PI'OC mno cnenunanbHOCTAM CIIO  26.02.01 Oxcnayamayus
eéHympenHux 6o00Hvix nymetl, 26.02.03 Cyoosoocoenue, 26.02.05 Oxcniyamayus
CY00BbIX  DHepeemuyeckux  ycmanosok, 26.02.06  Oxcnayamayusi  cy008020
971eKMpo060pPy008aAHUSL U CPEOCME ABMOMAMUKU.

1.2. He.]'ll/l ! IVIAHUPYEMBIC PE3YJIbTAThI OCBOCHHUSA TUCIHUIIJIUHBIC

1.2.1. lleap TUCHMILTHHBI

Conepxanue mporpamMbl 00111e00pa3oBaTEIbHON TUCIUILUIMHBL «MaTemMaTruka
HaIllpaBJIICHHO Ha JOCTH)KEHUE PE3YJbTAaTOB €€ U3YYEHUS B COOTBETCTBUU C
tpeboBanusimu @I'OC COO c¢ yuerom npodeccuoHanbHoi HampaieHHocTH OI'OC
CIIO.

1.2.2. Ilnanupyemblie  pe3yJibTAThI O0CBOCHMS 0011e00pa3oBaTeIbHOI
aucUIIMHBI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe @PI'OC COO

Oco0oe 3HaueHHe NUCLMIUIMHA UMeeT npu GopmupoBaHuu u pazsutun OK u
[1K.



Oome
OO01mmue
KOMIIeTeHIIMH

Ilnanupyemble pe3yabTaThl 00y4e

OO01mue

A

OK 01. Bsibupath
CIOCOOBI pelICHUS
3ama4
npodecCHOHATEHON
TESITeTTHHOCTH
MPUMEHUTEIBHO K
Pa3IUYHBIM
KOHTEKCTaM

- TOTOBHOCTb K TPY/y, OCO3HAHHE IIEHHOCTHU
MacTepCTBa, TPYA0IIO0HUE;

- TOTOBHOCTh K aKTUBHOM JIEATEIIbHOCTH
TEXHOJIOTUYECKON U COLMAIIbHON
HANPAaBJIEHHOCTH, CIOCOOHOCTh
WHUIIMUPOBATH, IIJIAHUPOBATH U
CaMOCTOSITEJIbHO BBITIOJHSATH TAKYIO
JIESITENIbHOCTD;

- UHTEpEC K pa3au4HbIM chepam
npodeccuoHaAIbHOM AESITETLHOCTH.
OBnajieHrne yHUBEPCATbHBIMUA YU€OHBIMU
MO3HABATEIbHBIMU JICHCTBUSIMU:

a) 0a30BbIC JJOTUUECKHUE ICUCTBUS:

- CAMOCTOSTENBHO (DOPMYITHPOBATH U
aKTyaJM3upoBaTh IpodIeMy,
paccMaTpHUBaTh €€ BCECTOPOHHE;

- yCTaHaBJIMBATh CYIIECTBEHHBIN MTPU3HAK
WJIM OCHOBAHMS JIJIS1 CDABHEHUS,
KJ1accupuKau u 0000IICHUS;

- OIPENIETATh LETU AeATENbHOCTH, 3aaBaTh
napameTpbl U KpUTEPUU UX TOCTHKECHUS;
- BBISIBJIITh 32aKOHOMEPHOCTH B
paccMaTpuBaEMbIX SIBJICHUSX;

- BHOCUTbh KOPPEKTHUBHI B I€SITEIILHOCTD,
OLICHUBATh COOTBETCTBHE PE3YIIHTATOB
1EJISIM, OLICHUBATh PUCKH MOCIIEACTBUI

- BJIIETh METOJaMH JI0
3amay; ymMeHue Gopmyi
TEOpPEMBI, IPUMEHSATD U
paccyXIeHUs B X0JI€ pe
- YMETb ONIEPUPOBATH IIC
YK CIla; YMEHHE BITIOIH

npeobpa3oBaHus JpoOH

- YMETb ONIEPUPOBATH IIC
UppaImoHaIbHbIC, TOKa
aorapupMuUecKue, Tpu
HEPABEHCTBA U UX CUCTE
- YMETb ONEPUPOBATH IIC
(GyHKUMS, TIPOU3BOIHAS,
UHTETpaJT; yMETh HAX0/1

(yHKUHIA, UCTIONB3YS CII
MPOCTEUIIUX Cayqasx ¢
HanOOJbIINE U HAUMEHE
rpa¥Ky MHOTOYJICHOB

MaTeMaTHYECKOTO aHa

pEIIeHNH 337124 Ha B
OpPUEHTHPOBAaHHbBIE 3312

3HAYEHUs], HA HAX0XK/IEH
- YMETb ONEPUPOBATH IIC
nokasartesibHast QyHKITU

norapudmuyaeckas GhyHx
oOpaTHbie QYHKUINU; YM




JIEATCIbHOCTH,
- pa3BUTh KPEATUBHOE MBIIIJICHUE TPU
PEIICHUH )KU3HEHHBIX TTPOOIeM

0) 6a30BbIC UCCIIEAOBATEILCKHUE ICHCTBUS:

- BJIQJICTh HaBbIKAMH y4€OHO-
HCCJIE0BATEIILCKOM U MPOECKTHOM
JIEATEIIbHOCTH, HABBIKAMU pa3peIICHUs
npoOeM;

- BBISIBISITh PUUMHHO-CIICJICTBEHHBIC CBS3U
U aKTyaJIu3upOBaTh 3a7a4y, BbIJIBUTATh
TUIIOTE3Y €€ PEIICHUS, HAXOAUTh apTyMEHTHI
JUJISL JOKa3aTeNbCTBA CBOMX YTBEPIKICHUM,
3a/1aBaTh MapaMeTPbl U KPUTEPUU PEICHUS;
- AaHAJIM3UPOBATH MOJTYYEHHBIE B XOJIE
pellIeHus 3a/1a4M PE3YJIbTaThl, KPUTUYECKHU
OIIEHUBATh UX JIOCTOBEPHOCTb,
MIPOrHO3UPOBATHh U3MEHEHHUE B HOBBIX
YCJIOBHUSIX;

- YME€Th MEPEHOCUTH 3HAHUS B
MO3HABATEbHYIO U MPAKTUYECKYIO 00JIaCTH
JKM3HEIESITEIbHOCTH;

- YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX
IpeIMETHBIX 001acTei;

- BBIJIBUTaTh HOBBIC UJICH, TIpEiaraTh
OpUTHHAJIbHBIC MOJIXO/IbI U PEIICHUS; U
CITOCOOCTBOBATH MX HMCITOJb30BaHHUS B
MM03HABATEIbHOU U COLIMATIbHON IPAKTUKE

(byHKIMNA, UCTIOIB30BATh T'PadUKH MPU U3yUYEHUU IPOIECCOB U
3aBUCUMOCTEH, MPU PEIICHUH 33/1a4 U3 IPYTUX YUCOHBIX
IPEIMETOB U 3a/1a4 U3 PealbHON KU3HU; BBIPAKATh
dbopMynamMu 3aBUCUMOCTH MEXKy BEIMYUHAMU;

- YMETh pelllaTh TEKCTOBBIE 33/1a4M PA3JIMYHBIX TUIIOB (B TOM
YHCJIe Ha MPOLICHTHI, 10U U YaCTH, Ha JBMXKEHHE, paboTy,
CTOMMOCTb TOBApPOB U YCIIYT, HAJIOTH, 33/1a4u U3 00J1acTU
yIPABJICHHS] THYHBIMU U CEMEHHBIMUA (PUHAHCAMH ); COCTABIIATH
BBIPKCHUS, YPAaBHEHUS, HEPABEHCTBA M X CHCTEMEI TI0
YCIIOBHIO 33]]a4M, UCCIIEJIOBATH MTOJIYY€HHOE PEIICHNUE U
OILICHHBATH MPABAONOI0OHOCTh PE3yIbTATOB;

- YMETb OTIEPUPOBATH MOHATHIMH: CPEIHEE apHUPMETHIECKOE,
MeanaHa, HanOoJblliee ¥ HauMEHbIIee 3HaUeHUs, pa3Max,
JUcrepcusi, CTaHJapTHOE OTKJIOHEHHE YHCIIOBOrO Habopa;
yMEHUE U3BJIEKaTh, HHTEPIIPETUPOBATH MHPOPMAIIUIO,
MPE/ICTAaBICHHYIO B Ta0IMIIaX, HA AUarpaMMmax, rpadukax,
OTPaXkaroU[yK CBOMCTBA PEAJIbHBIX ITPOLIECCOB U SIBJICHUN;
MPENCTaBIATh MHGOPMAIIUIO C TTOMOIIBIO TAOJIHUIL U AUATPaMM;
UCCJIEIOBATh CTATUCTUYECKHE JIAHHBIE, B TOM YHUCIIE C
IpUMEHEHUEM IPapUIECKUX METOIOB U DJICKTPOHHBIX
CPEICTB; YMETh ONEPUPOBATH MOHATUAMU: CITyIalHBIN OITBIT U
CIydaifHO€ COOBITHE, BEPOSITHOCTH CIy4aifHOTO COOBITHS;
YMEHUE BBIYUCIIATH BEPOSTHOCTH C UCTIOJIB30BAHUEM
rpaguIecKuX METOI0B; IPUMEHSThH (DOPMYIIBI CITOKEHUS U
YMHOKEHHUSI BEPOATHOCTEH, KOMOMHATOPHBIE (PAKTHI U
(dbopMyIIBI TIPU PEIIEHUH 33]1a4; OIICHUBATh BEPOSITHOCTH
peasbHBIX COOBITHIA; 3HAKOMCTBO CO CIy4YalHBIMU
BETMYMHAMU; YMEHHUE MPUBOIUTH IPUMEPHI TIPOSBIICHUS
3aKOHa OOJIBILIMX YHUCEN B MPUPOJIHBIX U OOLIECTBEHHBIX




SIBJICHUSIX;
-yMETb ONIEPUPOBATH MOHATUSMU: TOUKA, MPSAMasi, INIOCKOCTH,
IPOCTPAHCTBO, ABYTPAHHBIN yToJ1, CKPEIIMBAIOIIUECS TIPSIMbIE,
napaJiyieIbHOCTh U MEPIEHANKYISIPHOCTD IPSIMBIX U
IJIOCKOCTEH, YTOJI MKy MPSIMBIMU, YTOJI MEXKY IPSIMON U
IJIOCKOCTBIO, YTOJI MEXAY IITOCKOCTSIMU, PACCTOSTHUE OT TOUKHU
710 TJIOCKOCTH, PACCTOSTHUE MEXKIY TPSIMBIMH, PACCTOSTHUE
MEXKy IJIOCKOCTSAMH; YMEHHUE UCIIOIb30BaTh MPU PEIICHUN
3a/1a4 U3y4eHHbIC (DAKTHI U TEOPEMBI INIAHUMETPUH; YMEHHUE
OIIEHUBATh pa3Mepbl OOBEKTOB OKPYKAIOIIETO MUPA;

- YMETb ONEePUPOBATH MOHITUSIMU: MHOTOIPAHHUK, CEUCHHE
MHOT'OTpaHHUKA, Ky0, mapaieNenure, npu3mMa, mupaMu/ia,
¢dburypa v NOBEpXHOCTh BPAIICHUS, TUIUHIP, KOHYC, II1ap,
chepa, ceueHust GUTypbl BpallleHUsl, MIOCKOCTh, KACAKOIIascs
cepsl, MUIMHIPA, KOHYCA, IUTOIIA/1b TOBEPXHOCTH TUPAMUIBI,
IPU3MBbI, KOHYCa, IIWINH/PA, TUIOaab cQepbl, 00beM Kyoa,
IPSIMOYTOJILHOTO TIapaJljieIenuIe a, MUPaMUIbl, IPU3MBI,
UIMHAPA, KOHYCa, [Iapa; YMEHHUE U300paxkarTh
MHOTOTPaHHUKHU ¥ TIOBEPXHOCTH BPAILIEHUS, UX CEUCHUS OT
PYKH, C TIOMOUIBIO YEPTEKHBIX THCTPYMEHTOB U 3JIEKTPOHHBIX
CpPEACTB; YMEHHE pacO3HABATh CHMMETPHIO B POCTPAHCTBE;
yMEHHE paclo3HaBaTh MPaBUIbHBIC MHOTOTPAHHUKHY;

- YMETb ONEPUPOBATH MOHATUSIMU: ABUKEHHUE B POCTPAHCTBE,
noA00HbIe (GUTYPBI B MPOCTPAHCTBE; UCIIOIH30BATh
OTHOIIICHUE TIIOIIAIeH TOBEPXHOCTEH U 00BEMOB MTOTI00HBIX
buryp npu pernieHnu 3aaaq;

- YMETh BBIYHUCIISITh TEOMETPUIECKUE BEIMYUHBI (JTTMHA, YTOI,
IOk, 00bEM, TUIOIIAh TOBEPXHOCTH ), UCTIONIB3YSI
U3y4YCHHBIC (DOPMYIIBI M METO/IHI,




- YMETH OIIEPUPOBATh NOHATUAMU: IIPIMOYTOJIBHASI CHCTEMA
KOOPJIMHAT, KOOPJAMNHATBI TOYKH, BEKTOP, KOOPAUHATHI
BEKTOpA, CKaJSIPHOE ITPOU3BEICHUE, YTOJI MEXKIY BEKTOPaMH,
CyMMa BEKTOPOB, IPOM3BEICHUE BEKTOPA HA YNCII0; HAXOIUTh
C MIOMOIIIBIO U3YUYEHHBIX (POPMYJIT KOOPAUHATHI CEPEHHBI
OTpE3Ka, PACCTOSIHUE MEKIY BYMsS TOUKAMU;

-yMETb BBIOMPATh MOAXOASIINA U3YYEHHBIA METOT JIIS
pelIeHNUs 33/1a4H, paclio3HaBaTh MaTeMaTHUECKHUE (PaKThl U
MaTeMaTHYECKHUE MOJIEIH B IPUPOAHBIX U OOLIECTBEHHBIX
SBJICHUSIX, B HCKYCCTBE; YMEHHE IPUBOIUTH IIPUMEPHI
MAaTEMaTU4YECKUX OTKPBITUNA POCCUMCKON U MUPOBOM
MaTEMaTUYECKON HayKH.

- YMETh ONEPUPOBATH MOHATUAMU: ONPEEICHUE, AKCUOMA,
Teopema, CIEJCTBUE, CBOMCTBO, TPU3HAK, I0KAa3aTEIbCTBO,
paBHOCUJIbHBIE (POPMYIIUPOBKH; YMEHUE (POPMYINPOBATH
00paTHOE U MPOTUBOINOJIOKHOE YTBEPKAECHUE, TPUBOIUTh
IPUMEPBI, KOHTPIPUMEPHI, UCIIOIB30BATH METO/
MaTEeMaTUYeCKOM MHAYKIMU; TPUBOIUTD JOKA3aTeJIbHbIE
paccykJIeHUs IPU pEUICHUH 33/1a4, OLIEHUBATH JIOTHUYECKYIO
IIPaBUJIBHOCTh PACCYKICHUM;

- YMETh ONIEPUPOBATH MOHITUSIMU: MHOKECTBO,
NOJIMHOYXECTBO, OIlEpalliy HaJ MHOXKECTBAMH; YMEHHE
UCITI0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar JJis
ONMCaHMs pealbHBIX ITPOLIECCOB U SABJICHUI IPH PELICHUN
3aJ1a4, B TOM YHUCJIE U3 JPYTUX YYEOHBIX MMPEIMETOB;

- YMETh ONEpUPOBATH MOHATUAMU: Tpad, CBI3HBIN Tpad,
JIepeBo, LMK, Tpad Ha MIIOCKOCTH; YMEHHE 3a]1aBaTh U
OMHUCHIBATH Tpadbl pa3INnIHBIMU CIIOCOOAMHU; UCTIOIB30BATh
rpadbl pu perieHny 3aaad;




- YMETh CBOOOJIHO ONIEPUPOBATH MOHATUIMHU: COUETAHUE,
NIEPECTaHOBKA, YUCJIO COYETAHUM, YUCIIO MEPECTAHOBOK;
6uHoMm Hpi0TOHA; yMeHME NPUMEHITh KOMOMHATOPHBIE (PAKTHI
Y PacCyKJICHUS ISl pELICHUS 3a/1a4;

- YMETb ONEPUPOBATH MOHATUAMU: HATYPAIBHOE YUCIIO, LIEJ0E
YUCJI0, OCTATOK 110 MOJYJIIO, PAIMOHAIBHOE YHCIIO,
VPPalMOHAIBHOE YUCIIO, MHOYKECTBA HATYPAJIbHBIX, LEJIbIX,
palMOHAJIBHBIX, JEUCTBUTEIIBHBIX YHCE; YMECHUE
UCIIOJIB30BaTh MPU3HAKU JIETUMOCTU, HAUMEHBIIUNA OO
JeIuTeNh U HAaUMEHbIee o011iee KpaTHoe, anroput™ EBknnaa
IIPY PELICHUU 3a/1a4; 3HAKOMCTBO C Pa3InYHbIMU
MO3ULMOHHBIMU CUCTEMAMU CUUCIICHUS,

- YMETb CBOOOIHO OMIEPUPOBATH MOHATUSIMU: CTEIICHB C IIEJIBIM
II0Ka3aTeseM, KOpeHb HaTYpaJIbHOM CTENEHU, CTETIEHD C
palMOHAJIbHBIM IOKA3aTEJIEM, CTEIIEHb C IEUCTBUTEIBLHBIM
(BEeIIeCTBEHHBIM ) MTOKa3aTeNIeM, JJorapudM 4ucia, CUHYC,
KOCUHYC Y TAHT€HC ITPOU3BOJIBHOIO YTJIa;

- YMETBh OIIEPUPOBATH NOHATUSAMHU: TOKIAECTBO, TOKIACCTBEHHOE
npeoOpa3zoBaHue, ypaBHEHHE, HEPABEHCTBO, CUCTEMA
YPaBHEHUN U HEPABEHCTB, PABHOCWJIBHOCTh YPAaBHEHHU,
HEPABEHCTB U CUCTEM, pallMOHAJIbHbIC, UPPAIIMOHAJIbHBIE,
noKa3aTebHbIe, CTENIEHHbIC, JorapumMudeckue,
TPUTOHOMETPUYECKUE YPABHEHUS, HEPABEHCTBA U CUCTEMBI;
YMEHMS pelllaTh YPABHEHUS, HEPABEHCTBA U CUCTEMBI C
MOMOILBIO PA3JIMYHBIX IPUEMOB; PeIIaTh YPABHEHUS,
HEPABEHCTBA U CUCTEMBI C MApaMETPOM; TPUMEHSTh
YPaBHEHUSI, HEPABEHCTBA U CUCTEMBI JJISl PELICHUS
MaTEeMaTUYECKUX 3a7a4 ¥ 33]1a4 U3 Pa3IMIHbIX 00JacTei
HAyKH U PEAIbHOU JKU3HU;




- YMETh CBOOOTHO ONEPUPOBATH MOHATUAMU: TpapuK
dbyHkIuu, oOpatHast GyHKIIUS, KOMITIO3UIUS (PYHKIIHH,
auHelHas QyHKIMs, KBaapaTuiHas QyHKIUs, CTEeIeHHAs
(GyHKIHUS € UETbIM IMOKa3aTeleM, TPUTOHOMETPUUECKUE
dbyHK1MU, 0OpaTHBIE TPUTOHOMETpUUECKUE QYHKIIUU,
noKasarelsibHas U JorapudmMuyeckre QyHKIUU; yMEHUS
CTpoUTb rpaduku HYHKIIUMA, BHITOIHATH TPEoOpa30BaHUS
rpagukoB GyHKUINNA, YMEHHUS UCIIONB30BaTh rpauKku PyHKIUN
JUTS U3y4EHUs TIPOIIECCOB U 3aBUCHMOCTEH NP PEIICHUH 33724
U3 APYTrUX y4eOHBIX TPEIMETOB U U3 PEAIbHOM KU3HU;
BbIpaXaTh POpPMyJIaMH 3aBUCUMOCTH MEXKIY BEIINYNHAMU;

- yMEHHE CBOOOIHO OTEPUPOBATH MOHATUSMU: YETHOCTh
(GYHKINH, TEPUOANIHOCTH (PYHKIIHH, OTPAHHYEHHOCTD
(GbyHKIIUYA, MOHOTOHHOCTD (DYHKITUH, IKCTpEMYM G YHKIIUH,
HauOOoJIbIIIee M HAMMEHbBIIIee 3HaYeHUsT (PYHKIIMU Ha
IPOMEXYTKE; yMEHUE IPOBOAUTD UCCIIeI0BaHNE (DYHKIINY;
yMEHHUE UCIOJIb30BaTh CBOMCTBA U Tpaduku GyHKIIUN JTs
pellIeHns] ypaBHEHU N, HEPaBEHCTB U 3a/1a4 C MapaMeTpaMu;
n300pakaTh Ha KOOPAMHATHOM MJIOCKOCTH MHOYKECTBA
pELICHUN YPABHEHU, HEPABEHCTB U UX CUCTEM,;

-yMeTb CBOOOIHO ONIEpUPOBATH MOHITUAMHU:
MOCIIEI0BATENbHOCTD, apu(pMeTHIeCKas MPOrpeccus,
reoMeTpruyecKas mporpeccusi, 0eCKOHEUHO yObIBaOIIAst
reoMeTpHuUecKas MPOrpeccus; yMeHHE 3a1aBaTh
TIOCIIEIOBATEIHLHOCTH, B TOM YHCIIE C IOMOIIBIO0 PEKYPPEHTHBIX
dopmyu;

- YMETb OTNIEPUPOBATH MOHITUSIMH: HENPEPHIBHOCTH (PYHKITUH,
acUMNTOTHI rpaduka PyHKIKHU, IepBasi, BTOpasi IPOU3BOIHbIC
(YHKIIMH, TEOMETPUUECKUN U PUBNUECKUIN CMBICT




IPOU3BOIHOM, IEPBOOOPA3HAasi, ONPEICICHHBIA UHTETPaT;
yMEHUE HaXOJUTh aCUMITOTHI Tpadrika HyHKINH;, YMEHUE
BBIYUCJIISATH IPOU3BOAHBIE CyMMBI, TIPOU3BEAECHUS, YACTHOTO U
KOMITO3UIIMU (DYHKITUH, HAXOAUTh YpaBHEHHE KacaTelIbHOM K
rpadguky GyHKIN; YMEHUE UCIIOIB30BATh TPOU3BOIHYIO TS
UCCleI0BaHUs PYHKIUH, 1JIs1 HAXOXKIECHUS! HAUITYUIIeTro
pelLIEHUs B TPUKIIAHBIX, B TOM YHCIIE COLUAIBHO-
SKOHOMUYECKHUX U (PU3NYECKUX 3a/1a4ax, AJIs ONPEACICHHUS
CKOPOCTH M YCKOPEHHUSI; HAXOAUTb IUIOAAN U 00BEMBI QUTYP
C TIOMOIIBIO HHTETPaJIa; MPUBOJUTH IPUMEPHI
MaTEMaTUYECKOI0 MOJAEIUPOBAHUS C TOMOUIBIO
nuddepeHnanbHbIX YPaBHEHUIT;

- YMETh ONEPUPOBATH NOHATUSAMU: KOMILIEKCHOE YHUCIIO,
CONPSIKEHHBIE KOMIUIEKCHBIE YHCIIA, MOYJIb U apIYMEHT
KOMIUIEKCHOT'O YHCila, opMa 3aIIMCH KOMITJIEKCHBIX YHCET
(reomeTpHuuecKasi, TPUTOHOMETpPUUECKasl U aJireOpandeckasi);
- YMETb NPOU3BOANUTDH apU(METHUECKHE IEUCTBHUS C
KOMILUIEKCHBIMU YU CIIAaMU; TPUBOJAUTH IPUMEPHI
UCITI0JIB30BAHUS KOMILJIEKCHBIX YHCET;

- YMETh CBOOOTHO ONEPUPOBATH MOHITUSIMU: CPEIHEE
apudmMeTHIecKoe, MeIMaHa, HauOoJIbIIIee U HAMMEHbIIIEe
3HAY€HHUs, pa3Max, IUCIePCHUsl, CTAHIAPTHOE OTKJIOHEHHUE JIJIs
OMMCAHMS YUCIOBBIX JAHHBIX; YMEHUE UCCIIEI0BATh
CTaTUCTUYECKHUE JaHHBIE, B TOM YHCJIE C IPUMEHEHUEM
rpaguuecKux METOJOB U 3JIEKTPOHHBIX CPEJICTB; rpaduyecKu
UCCJIeI0BATh COBMECTHBIE HAOJIOIEHUS C TOMOIIBIO TUArPaMM
pacceuBaHus U JTUHEUHON PErpeCCu;

- YMETb HAXOJIUTh BEPOSITHOCTH COOBITHIA C HCTIOIH30BAaHHEM
rpaduuecKux METOOB; MPUMEHSITh JUIsl pEIICHUS 3a/1a4
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(bOopMyIIBI CIIOKEHUS U YMHOKEHHS BEPOATHOCTEH, (hopMyITy
MOJIHOM BeposSITHOCTH, hopmyiny bepHyiin, koMOMHATOpHBIE
bakTbl U GOPMYIIBI; OIIEHUBATH BEPOSTHOCTH PeaIbHBIX
COOBITHH; YMEHHE ONEPUPOBATH MOHATUSIMU: CIIydaiiHas
BEJINYMHA, PACIIPEAECICHUE BEPOATHOCTEN, MATEMATUUECKOE
0’KHJIaHUE, TUCIIEPCUS U CTAaHAAPTHOE OTKIIOHEHUE CITy4ailHOMN
BEJTUYUHBI, QYHKIIMH PACIPEIeNICHUs U TIIOTHOCTH
PaBHOMEPHOTI0, ITIOKA3aTEIBHOTO U HOPMAJIbHOTO
pacupeneeHnii; yMEeHUe UCII0JIb30BaTh CBOMCTBA U3YUYECHHBIX
pacupeaeieHnii Ui pelieHus 3a/1a4; 3HaKOMCTBO C
MOHSATUSIMU: 3aKOH OOJIBIIIUX YHUCEJI, METOJIbI BLIOOPOUHBIX
VCCIIEIOBAHUN; YMEHUE NPUBOAUTH TPUMEPBI IPOSIBIICHUS
3aKOHa OOJIBIIMX YKCEN B IPUPOJAHBIX U OOIIECTBEHHBIX
SIBJICHUSIX;

- YM€Th CBOOOJIHO OTIEPUPOBAThH MOHSATUSIMU: TOUKA, TIpsMasl,
IJIOCKOCTB, MTPOCTPAHCTBO, OTPE30K, JIyY, INIOCKUN yTOJI,
JBYTPAaHHBIN YroJl, TPEXTPAHHBIN YTOJI, IEPECEKAIOIINECS,
NapaijIeIbHbIE U CKPELIMBAIOIIUECS IIPSMBIE, IAPAJIIEIBHOCTD
Y NIEPIIEHAUKYJISIPHOCTD MPSMBIX U IIJIOCKOCTEH, YTOJ MEXKILY
IIPSMBIMU, YTOJI MEXAY MPSIMOU U INIOCKOCTBIO, YTOJI MEXKIY
IJIOCKOCTSIMHM; YMEHHE UCIIOJIb30BATh ITPU PELICHUH 3a/1a4
U3Y4YCHHBIC (DAKTHI U TEOPEMBI TIIAHUMETPUH;, YMEHUE
OIIEHUBATh pa3Mepbl OOBEKTOB B OKPY’KAIOIIEM MUPE; YMEHHE
ONEPUPOBATH MOHATUSMHU: MHOTOIPAHHUK, CEUCHUE
MHOTOTPaHHUKA, MPABUJIbHBIM MHOTOTPAaHHUK, IPU3Ma,
nupamMujia, Gurypa u moBEpXHOCTh BpaIleHUs, [IMJIUH]IP,
KOHYC, TI1ap, cepa, pa3BepTKa MOBEPXHOCTH, CEUECHUS KOHYCa
Y HWIMHAPA, NapauIebHbIE OCH WM OCHOBAHUIO, CEYEHUE
11apa, MIOCKOCTh Kacaromasicst chepspl, HUIUHAPA, KOHYCa;
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yYMEHUE CTPOUTH CEYCHUE MHOTOTPaHHUKA, U300pakaTh
MHOTOTPaHHUKH, (DUTYPBI U IOBEPXHOCTHU BPAILICHHUS, UX
CEYEHMSI, B TOM YHUCJIE C IOMOIIbIO AIEKTPOHHBIX CPECTB;
yMEHUE IPUMEHSTH CBOMCTBA FeOMETPUUYECKUX DUTYD,
CaMOCTOSTENbHO (OPMYJIMPOBATH ONPEICICHUS N3YYaeMBbIX
(buryr, BeIIBUTaTh TUIIOTE3bI O CBOMCTBAX U MPU3HAKAX
reOMETPUYECKUX (PUTyp, 000CHOBBIBATH WJIM ONPOBEPTaTh UX;
yMEHHUE IPOBOJUTH KJIacCU(UKAIUIO (PUTYp MO pa3InYHbIM
pU3HAKaM, BBIIIOJHATH HEOOXOUMbIE JOMOIHUTEIbHEIC
OCTPOCHUS;

- YMETh CBOOOIHO ONEPUPOBATH MOHATUAMMU: UIOIIAIb
¢urypsl, 00beM QUIypbl, BEIUYMHA YIIIa, PACCTOSTHUE OT
TOYKH JI0 TJIOCKOCTH, PACCTOSIHUE MEXTY MPSMBIMH,
paccTosIHUE MEXAY MII0CKOCTSAMH, 10Ul Cephbl, IIIOIIa b
MOBEPXHOCTH MUPAMUJIBI, IPU3MBI, KOHYCa, IMIIMHIPA, 00BEM
Ky0a, MpsSIMOYTOJILHOTO MapasuiesienuIe/a, MUPaMu/ibl,
PU3MBI, IIWJIMHIPA, KOHYCA, I1apa; YMEHUE HAXOUTh
OTHOIIIEHUE 00BEMOB MOJI0OHBIX PUTYD;

- YMETb CBOOOTHO OTIEpPUPOBATH MOHITHSIMH: IBUKEHUE,
napajijiebHbIA EPEHOC, CHMMETPHS Ha TJIIOCKOCTH U B
IPOCTPAHCTBE, MIOBOPOT, TpeoOpa3oBaHue MO100us, TOJ00HBIC
(Gurypsl, B TOM 4ucCII€ B IPUPOJIE, UCKYCCTBE, APXUTEKTYPE;
YMEHHE UCTI0NIb30BaTh FEOMETPUUECKUE OTHOIICHUS, HAXOAUTh
T€OMETPUYECKUE BEIMYUHBI (JTMHA, YTOJI, IUIONIa/lb, 00beM)
IIPY PEIICHUN 3a71a4 U3 APYTUX y4eOHBIX MTPEAMETOB U U3
peabHOM KU3HH;

- YMETb CBOOOTHO ONEPUPOBATH NOHATUAMU: MPSIMOYTOJIbHAS
cucTeMa KOOpAUHAT, BEKTOP, KOOPAUHATHI TOUKU, KOOPAUHATHI
BEKTOpa, CyMMa BEKTOPOB, IPOU3BEICHUE BEKTOPA HA YUCIIO,
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pasiioKeHHe BEKTopa Mo 06a3ucy, CKajasiBHOE MPOU3BEICHUE,
BEKTOPHOE MPOU3BEJAECHUE, YTOJI MEKY BEKTOPAMU; YMEHHE
MCIIOJIb30BaTh BEKTOPHBIA U KOOPAUHATHBIA METOJT JJIs1
pelIeHus FeOMETPUUYECKUX 3a]1a4 U 33/1a4 U3 IPYTUuX y4eOHbIX
MPEIMETOB; ONEPUPOBATH MOHATUIMU: MaTpula2x2 u 3x3,
ONPENEIIUTENIb MAaTPHILIbL, FEOMETPUUYECKHUI CMBICI
OIPEIEIINTENS;

- YMETh MOJAEIHPOBATH PA3JINYHBIE CUTYAIIMH HA A3BIKE
MaTe€MaTUKH; COCTaBJISATh BbIPAKECHHUSI, YDABHEHUS,
HEPaBEHCTBA U X CUCTEMBI 110 YCIOBHIO 33J]a4H, UCCIIEI0BATh
NOCTPOEHHBIE MOJIENH C UCIIOJIB30BAHUEM allllapaTta anreopsl,
MHTEPIPETUPOBATH MOJYUYECHHBIN PE3YJIbTAT; CTPOUTH
MaTEMaTUYECKUE MOJEIIH C TOMOILBIO T€OMETPUIECKUX
MOHSATUN U BEJIMYHH, PEIIATh CBSI3aHHBIE C HUMU
IPaKTUYECKUE 33a4H; COCTABIISITH BEPOSITHOCTHYIO MOJIEIb U
WHTEPIPETUPOBATH MMOJTYUYCHHBIN pE3yJIbTaT; PEIIaTh
MPUKJIAIHbIE 33]a4l CPEACTBAMH MaTEMAaTUYECKOTO aHaJIn3a ,
B TOM YHCJIE€ COLIMATIbHO-3KOHOMUYECKOTO U (PU3NUECKOTO
XapakTepa;

- yMEHUE BBIOMPATh MOAXOASAIIMI METOJ UIs pELICHUS 3a/1a4u;
NOHUMaHUE 3HAYUMOCTU MATEMAaTUKU B U3YYEHUU MPUPOTHBIX
1 OOLIECTBEHHBIX MPOIIECCOB U SBJICHUI; YMEHUE
pacno3HaBaTh MPOSIBICHUE 3aKOHOB MATEMATUKHU B HCKYCCTBE,
YMEHHUE MTPUBOIUTH TPUMEPHI MATEMATUUECKUX OTKPBITUI
POCCUICKON M1 MUPOBOM MAaTEMATHYECKON HAYKH.

OK 02. HUcmons30BaTh
COBPEMEHHBIC CPEICTBA
MOWCKa, aHAJIM3a U
UHTEPIPETAIINN

B o6acty IeHHOCTH HAyYHOTO MO3HAHUS:

- ¢(hopMHPOBAHHOCTH MUPOBO3PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH U OOIIECTBEHHOU

- YMETh OTIEpUPOBATH MOHATUSAMU: palliOHATbHAS (PYHKIHS,
nokaszaTenbHas QpyHKIUs, CTeTIeHHas: QyHKIuS,
norapudmuyeckas QyHKINS, TPUTOHOMETPUUECKHE (PYHKIIHUH,
oOpaTHble PYHKIINH;
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uHpopMau u
MH(POPMAIMOHHEIC
TEXHOJIOTHH IS
BBITIOJTHCHHMS 3a/1a4
npodecCHOHATEHON
TCSITeTTHHOCTH

IIPaKTUKHU, OCHOBAaHHOT'O Ha JIUAJIOre
KYJIBTYp CIIOCOOCTBYIOLIETO OCO3HAHUIO
CBOETO MECTa B OJIUKYJIBTYPHOM MHUPE;

- COBEPIICHCTBOBAHUE SI3bIKOBOM U
YUTATEIIbCKOU KYJIBTYPBI KaK CPEJCTBA
B3aUMOJICMCTBUI MEXKY JIFOJIbMUA U
NIO3HAaHUs MHPA;

- OCO3HAHUE IEHHOCTH HaYYHON
JEeATEIbHOCTH, TOTOBHOCTh OCYIIECTBIISATh
IPOEKTHYIO M HCCIIEIOBATENBCKYIO
JEeATEIbHOCTh UHANBUAYAIBHO U B TPYMIIE.
OBnazieHNe YHUBEPCATBbHBIMU Y4EOHBIMU
MO3HABATEJIbHBIMU JEHCTBUSMH:

a) pabota c HHpOpMaITHEi:

- BJIAJICTh HABBIKAMU MOJTY4YECHHUS
MH(OpMAIKU U3 UICTOYHUKOB Pa3HbIX TUIIOB,
CaMOCTOATEIBHO OOCYILECTBISATh MOUCK,
aHaJIN3, CACTEMATU3ALIMIO U UHTEPIIPETALINIO
uH(pOpMaIUU PA3IUYHbBIX BUAOB U (popm
IIPEICTaBIICHMSI;

- CO3/1aBaTh TEKCTHI B PA3IUNYHBIX (hopMax ¢
y4€TOM Ha3HaueHus "HpopMaIuu 1
LIEJIEBOM ayTUTOPUH, BHIOUpast
ONTUMAaIbHYIO (POpPMY IpEICTaBICHUS U
BU3YaIN3al1y;

- OLIEHUBATh JJOCTOBEPHOCTh, JIESTUTUMHOCTD
uH(pOopMaIuu, €e COOTBETCTBHUE NMPABOBBIM U
MOPAJIBHO-3THYECKUM HOPMaM;
-HACII0JIb30BaTh CPEJICTBA NH()OPMAITMOHHBIX

- YMETh CTPOUTH T'padUKU U3YUEHHBIX PYHKIIUHN, UCTIOIH30BAThH
rpauKy Mpu U3y4€HUH MPOIIECCOB U 3aBUCUMOCTEH, MpHU
pEelIeHUH 3aa4 U3 IPYTrUX Y4eOHBIX MIPEIMETOB U 3a/1a4 U3
peanbHOM )KU3HU; BRIpaXaTh (PopMysIaMU 3aBUCUMOCTU MEXTY
BEJIMYMHAMU;

-yYMETb ONIEPUPOBATH MOHITUIMU: TOXIECTBO, TOXKIECTBEHHOE
npeoOpa3zoBaHue, ypaBHEHHE, HEPABEHCTBO, CUCTEMA
YPAaBHEHHUU U HEPABEHCTB, PABHOCUJIBHOCTh YPABHEHHUI,
HEPABEHCTB W CUCTEM, pallMOHATIbHBIC, HPPAIIMOHAIILHEIC,
MIOKa3aTeNIbHbIE, CTETICHHBIC, JIOTapU(PMUIECKHE,
TPUTOHOMETPHUUYECKHE YPaBHEHHUS, HEPABEHCTBA U CHCTEMEI;
YMETh peliaTh ypaBHEHUS, HEPABECHCTBA U CUCTEMBI C
MTOMOIIBIO PA3IMYHBIX TTPUEMOB; PEIIaTh YpaBHEHHUS,
HEPABEHCTBA U CUCTEMBI C MTAPAMETPOM; PUMEHSITh
ypaBHEHUS, HEPABEHCTBA, M KX CUCTEMBI JIJISl PEIICHUS
MaTEeMaTUYECKUX 3aJ1a4 ¥ 33124 U3 Pa3InuHbIX 00JacTet u
peabHOM KWU3HH;

- YMETh CBOOOTHO ONIEPUPOBATH MOHSATUSMHU: JIBUKCHUE,
napaJijieIbHBINA MEPEHOC, CHMMETPHS Ha TIIOCKOCTU U B
IIPOCTPAHCTBE, IOBOPOT, TpeoOpa3oBaHue MO100Ms, TOI00HBIC
(bUTYypBI, B TOM YHCIIEC B POPOC, HCKYCCTBE, ApXUTEKTYPE;
YMETh UCIOJIb30BaTh T€OMETPUYCCKUE OTHOIIICHUS BETMIUHBI
(nnvHa, yrod, TIolab, 00beM) MPH PEIICHUH 3a7a4 U3
JIPYTUX YYCOHBIX MPEIMETOB M M3 PEATbHOMN YKU3HHU.
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N KOMMYHHUKAITMOHHBIX TEXHOJIOTHUM B
PCHICHNH KOTHUTHBHBIX, KOMMYHUKATUBHBIX
H OpraHnu3allMOHHBIX 3a1a4 C CO6J'HOI[€HI/I€M

TpeOOBaHUI1 3PrOHOMUKH, TEXHUKHU
0€3011aCHOCTH, TUTHUEHBI,
pecypcocOepekeHus, MPaBOBBIX U
TUYECKUX HOPM, HOPM UH(OPMALITMOHHOMN
0e30MacHOCTH;

- BJIaJIeTh HAaBBIKAMU PACTIO3HABAHUS U
3auUThl THOpMaluu, HHPOPMAITMOHHON
0€30MacHOCTH JJUYHOCTH.

OK 03. [InannpoBats u
pean30BHIBATH
COOCTBEHHOE
NpoeCCHOHAIBHOE U
JUYHOCTHOE pa3BUTHE,
MPEeANPUHUMATEITBCKY IO
JIeSITEIbHOCTD B
npo¢eCcCHOHATBHON
chepe, HCMOIB30BATH
3HaHMS M0 (PUHAHCOBOU
IrPaMOTHOCTH B
Pa3IMYHBIX )KU3HEHHBIX
CUTYaITUIX

B o0nactu 1yXOBHO-HPaBCTBEHHOI'O
BOCTIUTAHHUS

- ¢(hOpMUPOBAHHOCTH HPABCTBEHHOTO
CO3HAHMUS, STUUECKOTO TIOBEICHUS;

- CIOCOOHOCTH OLICHUBATh CUTYALIMIO U
MPUHUMATh OCO3HAHHBIC PEIICHHS,
OPUEHTHUPYSICh HA MOPATTLHO-HPABCTBEHHBIC
HOPMBI U IIEHHOCTH;

-0CO3HaHHE JIMYHOTO BKJIAJ1a B TOCTPOCHUE
YCTOMYMBOTO OyIyIIETO;

- OTBETCTBEHHOE OTHOILIEHUE K CBOUM
POAUTEINSIM U (WJIN) IPYTUM YIEHAM CEMBbH,
CO3JaHUI0 CEMbU Ha OCHOBE OCO3HAHHOTO
MIPUHATHUSA LIEHHOCTEW CEMEWHOMN KU3HU B
COOTBETCTBHH C TPAIUITUIMHU HAPOIOB
Poccuu;

OBnazeHne yHUBEpCAIbHBIMU
PEryJSTUBHBIMU JCHCTBUSIMMU:

- YMETh ONEPUPOBATH MOHIATHAMU: PAIIIOHATLHEIE,
UppanroHaIbHBIC, TOKA3aTeIIbHBIC, CTCTICHHBIC,
JorapuMHUYECKHE, TPUTOHOMETPHUICCKHE YPABHEHUS U
HEPABEHCTBA, U UX CHCTEMBEI;

- YMETh ONIEPUPOBATH MOHATUAMHU: MHOTOI'PAHHHK, CEUCHHEC
MHOTOTpaHHUKA, Ky0, mapajuienenurne, mpu3Ma, nupamuia,
¢dburypa u NoBepXHOCTh BpAIICHUS, IUITUHAP, KOHYC, Iap,
cdepa, ceueHus GUrypsl BpalieHus, MIOCKOCTh Kacaromiasics
cepsl, MUIMHIPA, KOHYCA, IITOIIA 1b TOBEPXHOCTH TUPAMUIBI,
IPU3MBI, KOHYCa, ITWINHAPA, TUTomaas chepbl, 00beM Kyoa,
IPSIMOYTOJILHOTO TIapaJlIeIeTUIe a, MUPAMUIBI, TPU3MBI,
KOHYcCa, Il1apa; yMeH#ne n300paxaTh MHOTOTPAHHUKH U
MTOBEPXHOCTH BpAICHUS, UX CEYCHUS OT PYKH, C TIOMOIIIBIO
YEPTEKHBIX HHCTPYMEHTOB M 3JICKTPOHHBIX CPEJICTB; YMETh
pacro3HaBaTh CHMMETPHIO B IPOCTPAHCTBE; YMETh
pacrno3HaBaTh NMPaBUILHBIC MHOTOTPAHHUKH;

- yMETbh OTIEPUPOBATH MOHATHIMHU: TPSIMOYTOJIbHAS CUCTEMA
KOOPAWHAT, KOOPAMHATHI TOYKH, BEKTOP, KOOPIUHATHI
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a) caMOOpraHu3aIys:

- CAMOCTOSITEIBHO OCYIIECTBIISATH
MIO3HABATEIIbHYIO JIEATEIbHOCTD, BBISBIISITh
po0JIeMbl, CTaBUTH U (POPMYIUPOBATH
cOOCTBEHHBIEC 33/1a4u B 00pa30BaTeNbHOMN
JEATEIIbHOCTH U JKU3HECHHBIX CUTyalUsX;

- CaMOCTOSTEIBHO COCTABIIATH IUIaH
pelieHus Mpo0IeMbl C yU€TOM UMEIOIIHUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEN U
IIPEATNIOYTEHUM;

- 1aBaTh OLICHKY HOBBIM CUTYaLlUsIM;

- c11oco0CTBOBAaTh (POPMUPOBAHUIO U
MPOSIBJICHUIO IUPOKOM 3PYAHIINU B Pa3HBIX
00JIacTsIX 3HAHUH, TTOCTOSIHHO TOBBIIIATH
CBOI 00pa3oBaTEIbHBIN U KYJIbTYpPHBII
YPOBEHb;

0) CaMOKOHTPOJIb:

- UCTIOJIb30BATh MPUEMBbI pedIeKCUU NSt
OLIEHKH CHUTYalluH, BEIOOpa BEPHOIO
pelieHus;

- YMETh OLIEHUBATH PUCKU U CBOEBPEMEHHO
MPUHOMATh PELICHUS 10 UX CHUKEHHUIO;

B) OMOLIMOHAJIbHBIN UHTEIIJIEKT,
npeanoyaraonmi copMrUpOBaHHOCTS:
-BHYTPEHHEW MOTUBALIUU, BKIIOYAIOLIEH
CTpEMJIEHUE K JOCTHKEHUIO 1IN U YCIIEXY,
ONTUMU3M, HTHUIIUATUBHOCTb, YMEHHUE
JEWCTBOBATh, UCXO/IS U3 CBOUX
BO3MOXKHOCTEM;

BEKTOpA, CKaJSIPHOE MTPOU3BEICHUE, YTOJI MEXKYy BEKTOPaMH,
CyMMa BEKTOPOB, POU3BEICHUE BEKTOPA HA YHUCIIO; HAXOIUTh
C TIOMOIIBI0 POPMYIT KOOPIUHATHI CEPEITMHBI OTPE3Ka,
PAcCCTOSTHUE MEXY ABYMsI TOUKAMHU
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- SMITIATUH, BKIIIOYAIOIIEH CIIOCOOHOCTD
MMOHUMATh SMOLIMOHAIIBHOE COCTOSIHUE
JIPYTUX, YYATHIBATh €TO MPHU
OCYILECTBICHUN KOMMYHHKAIINH,
CIIOCOOHOCTH K COUYBCTBHUIO U
CONEPEKUBAHUIO;

- COLIMAJIBHBIX HABBIKOB, BKIIFOYAIOIINX
CIIOCOOHOCTH BBICTPAaUBaTh OTHOLLEHUS C
JPYTUMHU JIOJIbMHU, 3a00TUTHCS, TPOSIBIATh
UHTEpEC U pa3pemiaTtbh KOHQIUKTHI

OK 04. DddexTuBHO
B3aUMOJICCTBOBaTh U
paboTaTh B KOJUIEKTHUBE
¥ KOMaH/Ie

['0OTOBHOCTH K CAMOPa3BUTHIO,
CaMOCTOSITEIIBHOCTH M CAMOOITPEAEIICHHUIO;
- OBJIaJICHUE HaBBIKAMU y4eOHO-
MCCIIEIOBATENIbCKOM, IIPOEKTHOU U
COITMAJIbHOM JICATCIILHOCTH;

OBnaieHNEe YHUBEPCAIBHBIMU
KOMMYHUKATUBHBIMU JICUCTBUSIMU:

0) coBMecTHas JIeATeIbHOCTD:

- IOHUMAaTh U UCTI0JIb30BaTh IPEUMYIIIECTBA
KOMaHJIHOM ¥ MHJIMBUIYaIbHOU pabOThI;

- MIPUHUMATH L€ COBMECTHOM
JeATEIbHOCTH, OPTaHU30BbIBATH U
KOOPAMHUPOBATH JEHUCTBUS IO €€
JIOCTHDKEHHMIO: COCTABIISATH IJIaH S CTBUM,
pacrpenensiTh poJid C y4eTOM MHEHUM
YYaCTHUKOB, OOCYKJIaTh PE3YJIbTAThHI
COBMECTHOM pabOTHI;

- KOOPJAMHUPOBATHU BBIMOIHATE paboOTy B
YCJIOBUSIX PEATIBHOTO, BUPTYAJIbHOTO U

- YMETh ONEPUPOBATH MOHATUSIMU: CITyYaWHBIHN OIBIT U
Ciy4aitHOoe COOBITHE, BEPOSITHOCTD CITy4aifHOTO COOBITHS,
YMETh BBIUUCIATH BEPOSTHOCTh C UCTIOIB30BAHUEM
rpagu4ecKux METO/I0B; IPUMEHSThH (DOPMYJIIBI CIOKEHUS U
YMHOKEHHUS BEPOATHOCTEH, KOMOMHATOPHBIE (PAKTHI U
(dbopMyIIBI TIPU PEIICHUH 33]1a4; OIICHHBATh BEPOSITHOCTH
peanbHBIX COOBITHIT; 3HAKOMCTBO CO CIIyYailHBIMU
BEJTMYMHAMU; YMEHHUE MPUBOIUTH IPUMEPHI TIPOSBIICHUS
3aK0Ha OOJBIIMX YKMCEI B MPUPOIHBIX U OOIIECTBEHHBIX
SIBIICHUSX

- YMETh CBOOOJTHO OIIEPUPOBATH OHATUAMU: CTCTICHB C IIEJTBIM
ToKasaresieM, KOpeHb HaTypabHOU CTEIICHU, CTETIEHD C
paIMoHAIBHBIM MTOKA3aTeNIeM, CTENIEHb C JCHCTBUTEIHLHBIM
(BEIIECTBEHHBIM ) TTOKa3aTeNeM, JJorapudM 4ucia, CUHYC,
KOCHUHYC M TAHTE€HC TIPOU3BOJIBHOTO YHUCIIA;

- YMETh CBOOOTHO OMIEPUPOBATH MOHATUSIMHU: TPadUK
dbynakun, oOpatHas GyHKIHS, KOMIO3UITUS (HYHKIIAM,
nuHeHas QyHKIUs, KBaApaTuyHas PyHKIUS, CTeNeHHas
(GYHKIUHUS € IeJIBIM TTOKa3aTeNieM, TPUTOHOMETPUYECKUE
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KOMOMHHPOBAHHOTO B3aUMOICHCTBUS;

- OCYIIECTBJISITh IO3UTUBHOE
CTpaTEernuecKoe MOBEICHUE B PA3TUIHBIX
CUTYaIUsIX, TPOSBIISATH TBOPUYECTBO U
BOOOpaXeHHe, ObITh MHUITUATUBHBIM.
OBnazeHne yHUBEpPCaIbHBIMU
PETyISATUBHBIMA JEHCTBUSIMHU:

T') IpUHITHE ce0s U IPYTUX JOJCH:
-IIPUHUMATHh MOTHBBI B ApTYMEHTBI IPYTHUX
JFOZICH TP aHATN3€e PE3yIbTATOB
TESTEIIbHOCTH,

- PU3HABATH CBOE MTPABO U MPABO IPYTUX
JIFIOJICH Ha OIIMOKM;

- pa3BUBATh CIIOCOOHOCTH MOHUMATh MHP C
MO3UIIMU JPYTOro YeJIOBEeKa

GbyHKIMY, TOKa3aTeNbHAs U Jorapudmuyeckas GQyHKINU;
YMETh CTPOUTH IpauKu QYHKIIHHI, BHITOTHITH
npeoOpa3zoBaHust GyHKIIUM;

- YMETh UCTIOJIb30BaTh Tpaduku QyHKITAN IS U3ydCHUS
MPOIIECCOB U 3aBUCUMOCTEM MPU PEIICHUH 3a1a4 U3 APYTUux
y4eOHBIX MMPEAMETOB M M3 PEATLHOM KU3HU; BRIPAXKATh
dbopmysiaM 3aBUCUMOCTU MEK]ly BETMUYNHAMU;

- CBOOOTHO OTIEPUPOBATH MOHITUSMU: YETHOCTH (DYHKIIUH,
NEPUOUIHOCTD (PYHKITUU, OTPAHUYECHHOCTh (DYHKIIUH,
MOHOTOHHOCTH (DYHKIIMH, SKCTpEeMYM (QYHKIIMU, HAUOOJIbIIIEE U
HaWMEHbIIIee 3HaUCHUS (PYHKIIMU HA IPOMEKYTKE; YMETh
POBOJUTH UCCIIEIOBaHNE (PYHKITUY;

- YMETh UCIOJIb30BaTh CBOMCTBA U TpadUKu GYyHKIIUN IS
pelIeHUs ypaBHEHHM, HEPABEHCTB U 33/1a4 C TapaMeTpaMu,;
M300pakaTh Ha KOOPJIMHATHOM TNIOCKOCTH MHOXKECTBA
pellIeHU YpaBHEHU, HEPABEHCTB U UX CUCTEM

OK 05. OcymecTBisTh
YCTHYIO ¥ TUCHMEHHYIO

KOMMYHHUKAIUIO Ha
roCyJIapCTBEHHOM
SI3BIKE Poccuiickon
denepaun ¢ y4eTOM
0COOEHHOCTEMN
COILIMAILHOTO u
KYJBTYPHOTO

KOHTEKCTa

B 00macTv 5cTeTHYECKOTO BOCIIUTAHUS:

- CTETUYECKOE OTHOIICHUE K MUPY,
BKJIIOYAst OCTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TpyAa U
OOIIECTBEHHBIX OTHOIIICHHUM;

- CIIOCOOHOCTH BOCTIPHHUMATD Pa3TNIHBIC
BU/IbI UCKYCCTBA, TPAJIUITUU U TBOPUYECTBO
CBOETO U JIPYTUX HAPOJIOB, ONTYIIATh
HYMOIIMOHAIILHOE BO3/ICHCTBUE UCKYCCTBA;
- YO IEHHOCTh B 3HAYUMOCTH JIJISI
JUYHOCTH U OOIIIECTBA OTE€YECTBEHHOIO U
MHPOBOT'O HCKYCCTBA, STHUYECKUX
KyJIbTYPHBIX TPAJIUIIMA U HAPOTHOTO

- YMETh ONEPUPOBATH NOHATUSAMU: CpeIHEE apu(PMETHUECKOE,
MeJuaHa, HauOoJIbIlIee U HAUMEHbIIIEE 3HAUCHUS, pa3Max,
JUCTIEPCHS], CTAHJIAPTHOE OTKJIOHEHHE YMCIOBOr0 HabOPa;
yMEHUE U3BJIEKaTh, HHTEPIIPETUPOBATH HHPOPMALIUIO,
IPEICTAaBICHHYIO B Ta0iMIIaX, HA AUarpaMMmax, rpadukax,
OTPaXKarUIyK CBOMCTBA PEAJIbHBIX MTPOLIECCOB U SBJICHUM;
IPEICTaBISITh MHPOPMAIUIO C TOMOILBIO TAOJIUI] U TUarpamm;
UCCJIEI0BATh CTATUCTUYECKHUE JAHHBIE, B TOM YHCIIE C
IpUMEHEHUEM IrpaUIeCKUX METOOB U JIEKTPOHHBIX
CPEACTB;

- YMETH ONIEpUPOBATh NOHIATUSAMU: TOUKA, IPSMast, IJIOCKOCTb,
IPOCTPAHCTBO, ABYTPAHHBII YIroJl, CKPEILIUBAKOUIUECS MPSMBIE,
NapaJJIeIbHOCTh U MEPIEHIUKYIISIPHOCTD NPSIMBIX U
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TBOPYECTBA;
- TOTOBHOCTB K CAMOBBIPQKEHHIO B Pa3HBIX
BUJIaX UCKYCCTBA, CTPEMJICHUE TIPOSIBUTH
Ka4yeCcTBa TBOPYECKOH JINYHOCTH;
OBnaeHne yHUBEPCATbHBIMU
KOMMYHUKAaTUBHBIMHU JICHCTBUSIMH:

a) oOIeHue:

- OCYIIIECTBIIATh KOMMYHHKAIIUU BO BCEX
cdepax KU3HH;

- pacmo3HaBaTh HeBepOATbHBIC CPEACTBA
OOIIeHUs, TOHUMATh 3HAYCHHE COIMMATBHBIX
3HAKOB, PACIIO3HABATH MPEIMTOCHITKH
KOH(JIMKTHBIX CHUTYaIlMi U CMATYATh
KOH(DJTUKTHI,

- Pa3BEpHYTO U JIOTUYHO U3JIaraTh CBOIO
TOYKY 3PEHUS C UCTIOIH30BAHUEM SI3bIKOBBIX
CpEICTB

IJIOCKOCTEMN, YTOJ MEXIY NPSIMBIMU, YTOJI MEXKIY MPSIMOU U
IJIOCKOCTBIO, YTOJI MEXKY INTIOCKOCTSIMU, PACCTOSIHUE OT TOYKH
110 TUIOCKOCTH, PACCTOSIHUE MEXKIY MPSIMBIMU, PACCTOSTHUE
MEXKy ITOCKOCTSIMU;

-yMETh UCIIOJIb30BATh MPH PEIICHUH 3a/1a4 U3Y4YEeHHbIE (DaKThI
Y TEOPEMBI INIAHUMETPUH; YMEHUE OLICHUBATh Pa3MepPhbI
00BEKTOB OKPYKAIOIIETO MUPA

OK 06.
IPaKIaHCKO-
MaTPUOTHYECKYIO
TTO3UILIMIO,
JEMOHCTPHPOBATH
OCO3HAHHOE MTOBEICHHUE
Ha OCHOBE
TPaIUIIHOHHBIX
00111eYETTOBEYECKIX
LICHHOCTEH, B
YHCIIe Cc
rapMOHU3AITUN

[TposiBisATH

TOM
y4eTOM

- OCO3HaHKE 00YJAIOIIUMHUCS POCCUHUCKOM
rPaXKJaHCKOW UJICHTUYHOCTH;

- [ICJICHAITPABIICHHOE PAa3BUTHUE BHYTPEHHEN
MO3ULIAH JINYHOCTH HA OCHOBE JyXOBHO-
HPABCTBEHHBIX LIEHHOCTEN HAPOJ0B
Poccuiickon @enepaunu, UICTOPUUECKUX U
HAIIMOHAJIbHO-KYJIbTYPHBIX TPaAULIUM,
dbopMUpPOBAHHUE CUCTEMBI 3HAUUMBIX
LIEHHOCTHO-CMBICJIOBBIX YCTAHOBOK,
AHTUKOPPYNIIMOHHOTO MUPOBO3PEHHS,
ITPABOCO3HAHUS, SKOJIOTUYECKON KYJIbTYPhI
CIIOCOOHOCTH CTAaBUTb LIETU U CTPOUTH

- YMETb ONIEPUPOBATH MOHITUAMU: MPSIMOYTOJIbHASL CUCTEMA
KOOpJAMHAT, KOOPAUHATHI TOYKHU, BEKTOP, KOOPAUHATHI
BEKTOPA, CKAJSIPHOE IIPOU3BEICHUE, YIOJI MEKIY BEKTOPAMU,
CyMMa BEKTOPOB, IPOU3BEICHUE BEKTOPA HA YUCII0; HAXOAUTh
C TIOMOIIIBIO U3YYEHHBIX (POPMYJIT KOOPAUHATHI CEPEIUHBI
OTpE3Ka, pACCTOSHUE MEXIY IBYMS TOUKaAMHU;

- YMETb BBIOMPATh MOAXO[IINNA U3YYEHHBIA METO JJIs1
pelieHus 3a1a4u, paclio3HaBaTh MaTeMaTU4YeCKue PakThl U
MaTEeMaTUYECKUE MOJEININ B MPUPOIHBIX U OOIIECTBEHHBIX
SIBICHUSIX, B UCKYCCTBE; YMEHNE NPUBOJUTH TPUMEPHI
MAaTEMATUYECKUX OTKPBITUA POCCUUCKOU U MUPOBOMU
MaTeMaTU4YECKON HAYKU;
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ME)KXHAIIMOHAJIBHBIX U
MEKPETUTHO3HBIX
OTHOIIICHUM,

MPUMEHSATh CTaHIAPTHI
AHTUKOPPYIIIMOHHOTO
TIOBEJICHUS

KU3HEHHBIC IJIaHbI;

B actu rpask1aHCKOTO BOCIIUTAHUS:

- 0CO3HAHUE CBOUX KOHCTUTYIITMOHHBIX ITPaB
1 00s13aHHOCTEH, YBa)KEHHE 3aKOHA U
MIPABOIIOPSIJIKA;

- IPUHATHE TPAJAUIIMOHHBIX HAIIMOHATBHBIX,
00I11eY€eI0BEYECKUX TYMaHUCTUYECKUX U
JIEMOKPaTHYECKUX 1IEHHOCTEH;

- TOTOBHOCTb IIPOTUBOCTOSThH UI€0JIOTHU
HKCTPEMU3Ma, HallMOHAIN3Ma, KceHo(oouwu,
JUCKPUMUHAIIUU 110 COIIMAIIbHBIM,
PEIUTUO3HBIM, PACOBBIM, HAITMOHAIBHBIM
pU3HAKAM;

- TOTOBHOCTh BECTH COBMECTHYIO
JeSITEIbHOCTh B MHTEPECaX TPaXkIaHCKOTO
0OILIECTBa, y4acCTBOBATh B CAMOYIIPABICHUU
B 00111€00pa30BaTeIbHON OpraHU3aLNH U
JETCKO-IOHOIIECKIX OpTaHU3aIHIX;

- YMEHHE B3aUMOJIEHCTBOBATH C
COIIMAJIbHBIMU UHCTUTYTAMH B
COOTBETCTBHHM C UX QYHKIIUSIMH U
Ha3HauYCHUEM,;

- TOTOBHOCTb K TYMaHUTApPHOU U
BOJIOHTEPCKOU JESATEIBHOCTH;
NaTPUOTHUYECKOTO BOCIIUTAHUSA:

- c(hopMUPOBAaHHOCTH POCCUNCKOM
Ipa)X1aHCKON UIEHTUYHOCTH, TATPHOTH3MA,
YBaXXEHUS K CBOEMY HapoJy, YyBCTBa
OTBETCTBEHHOCTH nepest PoauHoil, ropnoctu

- YMETh ONEePUPOBATH MOHATUSMU: CITy4YalHBIN OMBIT U
ciy4aitHoe COOBITHE, BEPOSITHOCTD CITy4ailHOTO COOBITHS,
YMETh BBIUUCIISATH BEPOSITHOCTH C UCTIOJIb30BAHUEM
rpa@UUUCKUX METO/I0B; MPUMEHSTH (DOPMYJIbI CIIOKEHUS U
YMHOKEHHUSI BEPOATHOCTEH, KOMOMHATOPHBIE (PaKThI U
(bopMyIIBI IIPU PEILICHUH 3a]1a4; OLICHUBATH BEPOSITHOCTU
peabHBIX COOBITHI; 3HAKOMCTBO CO CIIyYailHbIMH
BEJIMYMHAMU; YMEHUE MPUBOJIUTH PUMEPHI MPOSBICHUS
3aKOHa OOJBIIMX YUCEI B MPUPOIHBIX U OOIECTBEHHBIX
SIBJICHUSIX
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3a CBOM Kpaii, CBOXO PoauHy, CBOM SI3bIK U
KYJIBTYPY, IIPOILIOE U HACTOSAIEE
MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

- [ICHHOCTHOE OTHOILIEHUE K
roCyJJapCTBEHHBIM CUMBOJIAM,
HUCTOPUYECKOMY U TPUPOJHOMY
HACIIEUIO, MaMSITHUKAM, TPAIULIASIM
HapoaoB Poccun, noctuxenusm Poccun B
HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSX U
TpyXe;

- uJeliHas yOeKI€HHOCTh, TOTOBHOCTb K
CIIy’KeHUI0 1 3amure OTedyecTsna,
OTBETCTBEHHOCTH 32 €T0 CyJIb0Y; OCBOCHHbBIE
OOYYAIOIIMMUCS MEKIPEIMETHBIE TTOHSTHS
Y YHUBEPCAJIbHbIE yUEeOHBIC IEHCTBUS
(perynsiTUBHBIC, TO3HABATEIBHEIE,
KOMMYHHUKATHUBHBIC);

- CIIOCOOHOCTH MX UCIOJIb30BaHUS B
IT03HABATEIbHOU U COLIMATIbHOM PAKTUKE,
TOTOBHOCTB K CAMOCTOSITEIIBHOMY
IJIAHUPOBAHUIO M OCYILECTBICHUIO YUeOHOM
NeSATEIbHOCTH, OpPTaHU3AIMKN YYEOHOTrO
COTPYIHUYECTBA C MEAAroruuecKuMu
pabOTHUKAMU U CBEPCTHUKAMU, K y4ACTHIO B
MOCTPOCHUU UHIUBUIYaTbHON
00pa3oBaTeIbHON TPAEKTOPUH;

- OBJIaJICHHE HABbIKAMU
y4eOHOUCCIIEI0BATENBCKOM, IPOSKTHON U
COLIMAJIBHOM JESITENHbHOCTH.
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OK 07 CopeticTBOBaTh

COXPAHEHHUIO
OKpYyKarolie  cpensl,
pecypcocOepekeHuIo,

IMPUMCHATh 3HAHUA 00

- HE IPUHUMATH JCUCTBUSI, IPUHOCSIITNE
BpEJl OKPY’KAIOIIEH Cpeae;

- YMETb IIPOTHO3UPOBATH HEOJIArONPUSITHBIC
9KOJIOTHYECKHE MOCICICTBUS
MPEANPUHUMAEMBIX JEHCTBUN,

- YMETh ONIEPUPOBATH MOHATUAMHU: HYHKIINS, HEIPEPhIBHAS
byHK1IMS, TPOU3BOAHAS, IEPBOOOpA3HAas, ONPEACICHHbBIN
UHTETpa;

- YMETh HaXOJIUTh MPOU3BOIHBIC DJIEMEHTAPHBIX (PYHKIUH,
UCIIOJIb3YsI CIIPABOYHBIE MaTepUaIbl; UCCIEIOBAThH B

U3MEHECHUM  KJIMMaTa, | IpeIoTBpalaTh Ux; npocTeruX ciydasx GyHKIMA HA MOHOTOHHOCTb, HAXOJUTh
[IPUHIAIIBI - pacCLIUPUTH OIIBIT AEATEIBHOCTH HanOOJIBIITNE M HAMMEHBIITNE 3HAaYCHUS! (YHKIIUIA, CTPOUTH
OepexIIMBOrO DKOJIOTMYECKON HAPABICHHOCTH; rpadvKu MHOTOUYJICHOB C UCIIOJB30BaHUEM almapara
IIPOU3BOJICTBA, - pa3pabarbIBaTh IJIaH pEIICHHs TPOOJIeMbl | MAaTEMAaTUUECKOTO aHaIu3a; MIPUMEHSITh IPOU3BOIHYIO MIPU
3¢ (HEKTUBHO C YYETOM aHAIN3a UMEIOIIUXCS pELIEHNH 3a7a4 HA ABUKEHUE; PEIIaTh IPAKTUKO-
JEWCTBOBATH B | MATEPUAIBHBIX U HEMATEPUATBHBIX OPUEHTUPOBAHHBIE 33/1a4X Ha HAUOOJBIINE U HAUMEHBIIINE
YpE3BbIYANHBIX pECYpCOB; 3HAYCHUs, HA HAXO0XKJICHUE ITyTH, CKOPOCTH U YCKOPEHHUS;
CUTYaLUAX - OCYLIECTBIIATH LIEJICHAITPABIICHHBIN IOUCK | - YMETh ONIEPUPOBATH MOHITUAMU: IBUKECHUE B IPOCTPAHCTBE,

nepeHoca CpeACTB U CIOCOOOB IEHCTBUS B 1o100HbIE (PUTYPHI B TPOCTPAHCTBE; UCIIOIH30BAThH

npo(heCcCUOHATIBHYIO Cpeay; OTHOIIIEHUE TIJIOMIA e MOBEPXHOCTEH 1 00BEMOB MOAOOHBIX

- YMETh IIEPEHOCUTD 3HAHUS B buryp npu pernieHuu 3aaaq;

MO3HABATENIbHYIO U MPAKTUYECKYIO 00JIACTH | - YMETh BBIYUCIISITH TEOMETPUUECKHE BEIMUMHBI (JITTMHA, YTO,

YKU3HEACATEIIbHOCTH; TI0IIAAb, 00HEM, TUIONIA/Ib IOBEPXHOCTH ), HCTIONB3YS

- IpeJIaraTh HOBBIE NIPOEKTHI, OLICHUBATH U3y4YeHHBIC (POPMYIIBI U METO/IBI.

WJIEU C TTO3ULIMU HOBU3HbBI, OPUTMHAIBHOCTH,

MPAKTUYECKON 3HAYUMOCTH;

- 1aBaTh OLICHKY HOBBIM CUTYaLUsIM,

BHOCUTb KOPPEKTHUBBI B ACATEIBHOCTb,

OLICHUBATh COOTBETCTBUE PE3YJIbTATOB

LIEJISIM.
CB - TOTOBHOCTb K aKTUBHOU JAEATEIIbHOCTU - BJAJIETh METOAAMU J10KA3ATENbCTB, AITOPUTMAMHU PELLICHUS
IK 1.3. TEXHOJOTUYECKOU U COLMATIbHON 3aJ1a4, IPOBOAUTH JOKa3aTEJIbHbIEC PACCYKICHUS B XOA€
OKCIUTyaTUpOBaTh HaIPaBJICHHOCTH, CTIOCOOHOCTH peleHus 3a1ady;
CYyHOBBIE VHULAUPOBATH, INITAHUPOBATH U - YMEHHE U3BJIEKaTh, UHTEPIPETUPOBATH HHPOPMALIHIO,
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DHEPreTUYECKHE CaMOCTOSTEIILHO BBITOIHATh TAKYIO IPE/ICTaBICHHYIO B Ta0MIlaX, HA AUarpaMMmax, rpadukax,
YCTaHOBKHU NEATEIbHOCTD; OTPAKAIOLIYIO CBOKMCTBA PEANBHBIX IMPOLECCOB U SIBICHUN;
- ONIPENIEIISATD 1IN JeATeIbHOCTH, 33]]aBaTh | IPEICTaBIATh MH(GOPMAIIMIO C TOMOIIBIO TAOIUIL U AUArpaMM;
MapaMeTpbl U KPUTEPUU UX JOCTHKECHUS; UCCIIEN0BATh CTATUCTUYECKHUE TAHHBIE, B TOM YHCIIE C
- BBISIBJISITh 3aKOHOMEPHOCTH B IpPUMEHEHUEM rPaPUUIECKUX METOIOB U AJIEKTPOHHBIX
paccMaTpUBaeMbIX SIBIICHUSX; CPEACTB;
- BHOCHUTb KOPPEKTHBBI B ICSTEIBHOCTb, - YMETb BBIOMPATh NOIXOAAMINNA U3YUEHHbIN METOA IS
OLICHHBATh COOTBETCTBHE PE3YJIbTATOB pelieHus 3a/1a4u, paco3HaBaTh MaTeMaTH4YECKue (PaKThl U
LM, OLIEHUBATh PUCKHU TOCIIEICTBUN MaTE€MaTUYECKUE MOJEIIH B MPUPOJIHBIX U OOIIECTBEHHBIX
NESITENIbHOCTH; SABJICHUSX;
- aHAJIM3UPOBATH IMOJTYYEHHBIE B XOJI€ - IPUBOJIMTH JI0KA3aTENbHBIEC PACCYKICHUSI TP PEILICHUU
peLIeHus 3a/1a4 pe3yabTaThl, KPUTHUECKU 3a]1a4, OLICHUBATh JIOTUYECKYIO MPABUIILHOCTD PACCYKICHUIA.
OLICHMBATh UX JJOCTOBEPHOCTS,
IIPOTHO3UPOBATh U3MEHEHHE B HOBBIX
YCIIOBUSIX;
- YMETh [IEPEHOCUTH 3HAHUS B
MO03HABATEJIbHYIO U MPAKTUUYECKYIO 001acTh
KU3HEJEATEIIbHOCTH
SM - FOTOBHOCTb K aKTUBHOM JI€SITEIbBHOCTH - BJIAJIETh METOJAMH JOKA3aTEIbCTB, aJITOPUTMAMU PELICHUS
IK 1.1. TEXHOJIOTUYECKON U COLUATBHOMN 3aJ1a4, IPOBOAUTH JOKa3aTEJIbHbIEC PACCYKICHUS B XO1€
ObecnieunBaTh HaIpaBJIeHHOCTH, CIOCOOHOCTh penieHus 3aaay;
ONTUMAJILHBIA ~ PEKUM | UHUIIMMPOBATH, TUTAHUPOBATH U - YMEHUE U3BJIEKaTh, HHTEPIIPETUPOBATH HHPOPMALIUIO,
paboThI CaMOCTOSATENBLHO BBIMOJIHATH TAKYIO IPEICTAaBICHHYIO B Ta0IMIaX, HA AUarpaMMmax, rpadukax,
AJIEKTPOOOOPYIOBAHUS | IEATEIBHOCTD; OTPaXAIOIYI0 CBOMCTBA PeaIbHBIX MPOLECCOB U SIBJICHUI;
U CPEJICTB aBTOMATUKU | - ONPEIAEIATh LEIU AEATENbHOCTH, 331aBaTh | MPEACTaBISATh MHPOPMALIUIO C TTOMOIIbIO TAOIUI] U TUarpamm;
c Y4ETOM WX | MapaMeTphl U KPUTEPUHU UX JOCTHIKEHUS, UCCJIEeI0OBATh CTATUCTUYECKHUE JAHHBIE, B TOM YHCIIE C
(GYHKIIMOHAJILHOTO - BBISIBJIITh 3aKOHOMEPHOCTH B IpPUMEHEHUEM IPAPUUECKUX METO/IOB U 3JIEKTPOHHBIX
Ha3HaYEeHMs, paccMaTpUBAEMBbIX SBIICHHSIX; CPEACTB;
TEXHUYECKHX - BHOCUTb KOPPEKTHBBI B I€ATEIBHOCTD, - YMETh BBIOUPATh NOAXOSIINN H3yUYEHHBI METO JJIS
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XApPaKTCPUCTHUK
ITpaBUJI SKCILTyaTalluK

OLICHUBATh COOTBETCTBUE PE3YJILTATOB
L[EJIIM, OLIEHUBATh PUCKU ITOCIIECACTBUN
NeATEIbHOCTH,

- AaHAIM3UPOBATH IIOJIYYCHHBIE B X0/1€
peleHns 3a/1a4u pe3yJIbTaTbl, KPUTHYECKH
OLICHUBATh UX TOCTOBEPHOCTb,
IIPOTHO3UPOBATh U3MEHEHHUE B HOBBIX
YCIIOBHSIX;

- YMETb [IEPEHOCUTH 3HAHUA B
[03HABATEJIbHYIO U IPAKTUYECKYIO 00J1acTH
KU3HENCITEIBHOCTU

pEILIeHNUs 3a/1a4H, pacliO3HaBaTh MaTeMaTHUECKHUE (PaKThl U
MaTeMaTHYECKUE MOJIEIH B IPUPOAHBIX U OOLIECTBEHHBIX
SABJICHUSIX;

- IPUBOJIUTH J1I0KA3aTEIbHBIC PACCYXKACHUS IIPU PELICHUN
3a]1a4, OLICHUBATh JIOTUYECKYIO MPABUIBHOCTD PACCYXACHHI.

BII

K 1.4.
DKCIUTyaTHpOBaTh
pabouue ycTponcTBa 1
o0opy0BaHue
3eMCHapsJIOB

- TOTOBHOCTB K aKTHBHOM IEATSIILHOCTH
TEXHOJOTMYECKON M COIMAILHOM
HaIpPaBJICHHOCTH, CTIOCOOHOCTh
WHUILIMUPOBATh, TUIAHUPOBATH U
CaMOCTOSITEJILHO BBITIOHATH TaKyHO
JICSTCIIbHOCTD;

- OMPECIIATH eI JCSITEILHOCTH, 33/1aBaTh
napaMeTpbl U KPUTEPUU UX JOCTHKCHUS;
- BBISIBJISITh 3aKOHOMEPHOCTH B
paccMaTprBaeMBbIX SBJICHUSIX;

- BHOCUTb KOPPEKTHUBHI B ICSTEILHOCTb,
OIICHUBATh COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OIEHUBATh PUCKH TOCIICICTBUI
JIESITEJIbHOCTH;

- aHAJIM3UPOBATH MOJIYYEHHBIE B XOJIe
pelIeHus 3a/1a4u pe3yJIbTaThbl, KPUTUIECKU
OIIEHUBATh UX JIOCTOBEPHOCTb,
MIPOTHO3UPOBATh U3MEHEHNE B HOBBIX

- BJIAJIETh METOIAMH JOKA3aTEIbCTB, AITOPUTMAMU PEIICHUS
3a/1a4, IPOBOAUTH 10KA3aTEIbHBIE PACCYKIEHUS B X0/1€
penieHus 3a1ad;

- YMEHHUE U3BJIEKATh, UHTEPIIPETUPOBATh UH(OPMALIHIO,
IPEICTaBICHHYIO B Ta0NMIIaX, HA AMarpammax, rpadukax,
OTpa’KAOIIYIO CBOMCTBA pEaJIbHBIX MTPOLIECCOB U SBJICHUM;
IPEACTaBIATh MH(OPMALIMIO C TOMOLIBIO TAOJIUI U AUArpaMM;
UCCJIEeI0BATh CTATUCTUYECKUE JJAHHBIE, B TOM YHCIIE C
IPUMEHEHUEM IPAPUUECKUX METO/IOB U 3JIEKTPOHHBIX
CPEICTB;

- YMETh BbIOMPATH MOAXOASAIINI U3yUYeHHBIH METO JIJIs
pelIeHNUs 33/1a4H, paclio3HaBaTh MaTeMaTHUECKHUE (PaKThl U
MaTeMaTHUYeCKHe MOJICH B MPUPOAHBIX U OOIIECTBEHHBIX
SBJICHUSX;

- IPUBOJMTH JI0KA3aTENbHBIE PACCYKICHUSI TP PELLIEHUU
3aJ1a4, OLICHUBATh JIOTUYECKYIO MPABUIBHOCTb PACCYXKACHHM.
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YCJIOBHUSIX;
- YMETb MIEPEHOCUTH 3HAHUS B
MO03HABATEJBbHYIO U MPAKTUYECKYIO 001acTh
KU3ZHEACSITEIIbHOCTU

CM

MK 1.1.
OO0OecneunBaTh
TEXHUYECKYIO
AKCILTyaTaIHIo
[JIaBHBIX
HEPTeTUUECKHUX
YCTaHOBOK CY/THA,
BCIIOMOTIaTeJIbHBIX
MEXaHU3MOB U
CBSI3aHHBIX C HUMH
CUCTEM YIIpaBJICHUS

- TOTOBHOCTb K aKTUBHOM JIeSITCIHLHOCTH
TEXHOJIOTMYECKOM M COLIMaIbHOM
HaIPaBJICHHOCTH, CTIOCOOHOCTh
WHUILIMUPOBATh, TUIAHUPOBATH U
CaMOCTOSITEJILHO BBITIOJTHATH TaKyHO
JIeSITENIbHOCTD;

- OMPENEIIATH LEIU JEITEIbHOCTH, 33/1aBATh
napaMeTpbl U KPUTEPUU UX JOCTHKCHUS;
- BBISIBJISITh 3aKOHOMEPHOCTH B
paccMaTpUBAEMBIX SIBICHUSX;

- BHOCUTH KOPPEKTUBHI B ICSATECIBHOCTb,
OIIEHUBATh COOTBETCTBUE PE3YJILTATOB
1IEJISIM, OIIEHUBATh PUCKH TTOCIEACTBUI
JIeSITeIIbHOCTH;

- aHAJIM3UPOBATH MOJIYYEHHBIE B XOJI€
pellIeHus 3a/1a4M PE3YJIbTaThl, KPUTUYECKHU
OIIEHUBATh UX JIOCTOBEPHOCTb,
MIPOTHO3UPOBATHh U3MEHEHHUE B HOBBIX
YCIJIOBHSIX;

- YMETbh IIEPEHOCUTD 3HAHUS B
MO3HABATEIIbHYIO U MPAKTUYECKYIO 00J1aCcTH
JKM3HEICATCIIHbHOCTH

- BJIaJIETh METOAAMU JI0KA3aTEIIbCTB, AITOPUTMAMU PELIECHUS
3a/a4, IPOBOAUTH JOKA3aTEIbHBIE PACCYKICHUS B XOJIE
peuieHus 3a1ad;

- YMEHHUE U3BJIEKATh, UHTEPIIPETUPOBATh UH(OPMALIHIO,
IPE/ICTaBICHHYIO B Ta0IMIIaX, HA AUarpaMMmax, rpadukax,
OTPAKAIOLIYIO CBOKMCTBA PEATBHBIX MPOLECCOB U SABICHUM;
IPENCTaBIATh HH(OPMALIMIO C TOMOLIBIO TAOJIUI U AUArpaMM;
MCCIIE0BATh CTATUCTUYECKHUE TAHHBIE, B TOM YHCIIE C
IPUMEHEHUEM IPAPUUECKUX METO/IOB U 3JIEKTPOHHBIX
CPEACTB;

- YMETh BbIOMPATH MOAXOASAIIMI U3yUYEHHBIA METOJT ISl
penieHus 3a/1a4u, paclio3HaBaTh MaTeMaTH4YECKUE PakThl U
MaTeMaTHUYeCKHUe MOJIEH B MPUPOAHBIX U OOIIECTBEHHBIX
SIBIICHUSIX;

- IPUBOAMTH JOKA3aTEIbHbIE PACCYKACHUS IIPU PELICHUH
3a/1a4, OLIEHNUBATh JIOTHYECKYIO MPABUIBHOCTD PACCYKICHHM.
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2. CTPYKTYPA U COJAEPKAHUE OBIIIEOBPA30OBATEJBHON JUCIHUILIUHBI

2.1. O0beM qMCHUNJIMHBI U BU/IbI y4eOHOH padoThl

Bun yueOHoM padoThI Oovem uacoes

O0bem o0pa3oBaTeIbHON MPOrPaMMBbI JUCHUILINHBI 340
B T.U..
OcHoBHOE coepKkaHue 28
B T.U..

TEOPETHUECKOE 00YUICHHE 20

MPAKTUYECKHUE 3aHSATHUS 8
IIpodeccrnoHaIbLHO-OPHMEHTUPOBAHHOE coJlep:KaHue 20
(conep:kaHue NPUKJIAJTHOTO MOYJIsI)
B T.U.:

TEOPETUUECKOE 00yUCHHE -

MPAKTUYECKUE 3aHATHS 20
CamocrosiTesibHasi padoTa 256
IIpomexyTounas arrecranus (IK3aMeH) 36
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2.2. TemaTu4eckuii NJIaH U COAePKAHNE TUCITUTLTHHBI

HanmenoBanue
pa3esioB U TeM

Couepmanne yqe6H0r0 mMaTtepuaJjia (OCHOBHOC H l'[p0(1)ecCI/IOHaJ'[bHO-OpI/IeHTI/IPOBaHHOC),
naﬁopaTopHHe U IMIPAKTHYCCKUE 3aHATHUSA, npmc.]]az[noﬁ MOAYyJb (l'[pH Ha.]'ll/l‘ll/ll/l)

1

2

Pa3nen 1. [loBTOpeHne Kypca MaTeMATHKH OCHOBHOM IIKOJIbI

Tema 1.1
Llenp u 3amaun
MaTE€MaTUKH [PU

Cooepoicanue yuebno2o mamepuana

bazoBble 3HAHUS U YMEHUS 10 MaTEMATHKE B IPOGECCHOHATHHON ¥ B TIOBCETHEBHOM JCSITEILHOCTH.
Bxo1HOW KOHTPOJIb.

OCBOCHUU KomOuHupoBaHHOE 3aHSTHE
CHCIUATBHOCTH
Tema 1.2 Cooepoicanue yuebno2o mamepuana

Yycia ¥ BEIYUCIEHUS.
Beipaxenus u

JleWcTBUS Ha/l TOJIOKUTEIbHBIMU U OTPULIATEIbHBIMU YUCIIAMH, OOBIKHOBEHHBIMHU U 1€CATUUHBIMU
npo0simu. [leiicTBus co cTeneHs Mu, (OpMyibl COKPAILIEHHOTO YMHOKEHHS.

npeodpasoBanys KoMGuHUpOBaHHOE 3aHSTHE
Tema 1.3 IIpogpeccuonanvro-opuenmuposannoe cooepicanue (cooepicanue nPpuUKIAOH020 Mo0ys)
T'eomerpus Ha Buzpl muiockux Guryp u ux miomais.
ILIOCKOCTH IIpakTHKO-OpUEHTUPOBAHHBIE 331a4l B KypCe N€OMETPUH Ha IIJIOCKOCTH.
IIpakTnueckoe 3aHsaTHE «I'€OMETPUS HA TUIOCKOCTH
Tema 1.4 Ilpogpeccuonanvno-opuenmupogannoe cooepiicanue (cooeprcanue NPUKIAOHO20 M0OOYA)
IponenTHsIe IIpocTblie NpoLEeHTHI, pa3Hble CIOCOObI UX BhIYUCIEHUS. CIIOKHBIE IPOLIEHTHI.
BBIHHCIICHHIA [IpakTuueckoe 3ansTe «IIporieHTHBIE BEIUNCIICHUS
Tema 1.5 Cooepoicanue yuebHo20 mamepuana
YpaBHeHHUA U JIuHeitHble, KBaJpaTHbIE, APOOHO-IMHEIHbIE ypaBHEHNS U HEPABEHCTBA.
HCpaBCHCTBA. [IpakTnueckoe 3aHATHE «YpPaBHEHUS U HEPABEHCTBA
Tema 1.6 Cooepoicanue yuebHo20 mamepuana

Cucrembl ypaBHEHUI
Y HEPABEHCTB

CriocoOsl penieHus CUCTeM JIMHEWHBIX ypaBHeHU. [Tonstust: maTpuna 2x2 u 3x3, onpeaenuTenb
Matpuubl. Meron I'aycca. CucteMbl HEMMHENHBIX ypaBHEHUH. CHCTEMbI HEPAaBEHCTB

27




KomMb6unupoBanHoe 3aHsiTue

Pa3znen 2. HpﬂMbIe U IIVIOCKOCTHU B IIPOCTPAHCTBE

Tema 2.1 Cooepoicanue yuebHo2o mamepuana
OcHOBHBIE TIOHSATHS [Mpenmer crepeomerpur. OCHOBHBIC TOHATHSA (TOYKA, MpsMasi, IUIOCKOCTh, IPOCTPAHCTBO).
CTCPCOMCTPHH. OcCHOBHBIE aKCHOMBI CcTepeoMeTpuu. Ilepecekaromiuecs;, MapaulebHbBIC M CKPEIHBAIOLIHECS
Pacrionosxenue npsiMble. [Ipu3HaK W CBOMCTBO CKPEIIMBAIOMIMXCS MPSIMBIX. OCHOBHBIE MPOCTPAHCTBCHHBIC
IPSIMBIX urypsL
TIOCKOCTEH KoMOMHMPOBAHHOE 3aHATHE
Tema 2.2 Cooepoicanue yuebno2o mamepuana
HapannenbHoCTh [MapannensHbie npsiMast U m1ockoctb. Onpenenenue. [Ipu3nak. CBolicTBa (C T0KA3aTEIBCTBOM).
TPAMBIX, IPAMOH 1 [Mapamnenshbie miockoctu. Onpenenenue. [Ipusnak. CBoiicTBa (¢ A0Ka3aTenbcTBOM). Terpasap u
ILTOCKOCTH, ero aeMeHThl. [lapamuienenuriesn u ero aneMeHThl. CBOWCTBA MPOTHUBOIIOJIOKHBIX TPaHEH U
TIIOCKOCTEH nuaroHaiiei mapamienenumena. [loctpoenne ceuenuii. Pemenue 3amau.

KomOunupoBanHoe 3aHsTHE
Tema 2.3 Cooeporcanue yuebHo2o mamepuana
HepnenmKyIapHOCT | [epnenmuKyspHbIe HpsMble. [lapaienbHble IPIMbIe, HepleHIMKYIAPHbIE K IIIOCKOCTH. [Ipu3HaK
b HPAMBIX, IPAMOH ¥ | yeprieHIuKyIIAPHOCTH TIPAMOM M IITOCKOCTH. JI0Ka3aTenbeTBO. IIepreHmKysap ¥ HaKIOHHAs.
IUIOCKOCTH, [epnienaukynspHble I0cKocTH. [IpU3HaK nepneHIuKyIspHOCTH MII0CKOCTeH. JloKa3aTenbCTRO.
TITOCKOCTEH PaccrosiHus B mpocTpaHCcTBE

KomMOunmnpoBanHoe 3aHsTHE
Tema 2.4 Cooeporcanue yuebno2o mamepuana
Teopema o Tpex Teopema o Tpex nepneHaukyisapax. JJoka3areabcTBo. YT0I MEKIY IPSIMON U INIOCKOCTBIO. YTOII
HICPICHANKYIApaxX MEXIY IIIOCKOCTSMU

KomOunupoBaHHoe 3aHsTHE
Tema 2.5 IIpogpeccuonanvno-opuenmuposannoe cooeprcanue (cooeprcanue nPpUKIAOHO20 M00Y/5)
HapannenbHere, AKcHOMBI cTepeoMeTpui. lleprieH IuKyIIpHOCTD NPSMOM U INIOCKOCTH, MTAPAJIIIEIBHOCTD IBYX
NICPIICHANKYIIAPHBIC, MPSAMBIX, TEPIEHIUKYISIPHBIX IUIOCKOCTH, NEPIEHANKYIIIPHOCTD IIJIOCKOCTEN
CKPEHIMBAIOIIHCCA IIpakTnueckoe 3ansaTue «lIpsiMble 1 IUIOCKOCTH B IPOCTPAHCTBE
npsIMbIe
Pa3nen 3. KoopanHaThl M BEKTOPbI
Tema 3.1 Cooepoicanue yuebHo2o mamepuana
JlexapToBBI JlexapToBbl KOOpAMHATHI B IpocTpaHcTBe. [Ipocreiimue 3anaun B koopauHarax. PaccrosHue
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KOOPJIMHATHI B
MIPOCTPAHCTBE.
Paccrosnue mexny
JIBYMSI TOYKaMHU.
Koopaunarst
CepeIMHBI OTPE3Ka

MCXKAY ABYMs TOYKaMH, KOOPAHWHATBI CCPEANHBI OTPE3KaA

KoMOuHMpoBaHHOE 3aHATHE

Tema 3.2

BexTopel B
IIPOCTPAHCTBE. YOI
MEXIy BEKTOPaMH.

Cooepoicanue yuebHo2o mamepuana

Bekropsl B mpocTpancTse. Cll0)KeHUE U BBIUUTAHHE BEKTOPOB. Y MHOYKEHHE BEKTOPA HA YUCIIO.
Kommnanapueie BekTopbl. CKansipHOe TPOU3BeIeHNE BEKTOPOB. PasiiokeHne BeKTopa 1o TpemMm
HEKOMILJIaHapHBIM BeKTopaM. KoopauHaTel BeKTOpa, CKaIsIpHOE IPOM3BEACHUE BEKTOPOB B

CxaysipHoe KOOPAMHATAX, YTOJI MEKYy BEKTOPAMM, YIOJI MEXAY IIPAMOM U INIOCKOCTBIO, YTOJI MEXIY
IIPOU3BE/ICHNE IJIOCKOCTSIMU. Y paBHEHHE TUIOCKOCTU. | '€OMETpUUECKUI CMBICI ONIpEeAEIUTENS 2X2
BEKTOPOB KomOuHMpoOBaHHOE 3aHATHE

Tema 3.3 Ilpogpeccuonanvrno-opuenmuposannoe cooeprcanue (cooeprcanue nPUKiIAOHO20 M00Y/:)
HpaxTuko- KoopaunatHast  miockocTe.  BelumcieHwe  paccTOSHMM M IDIOM@AEH HA  IUIOCKOCTH.
OPUCHTHPOBAHHBIC KonnuecTBeHHBIE pacueThl

3a/laqy Ha 5 [TpakTuueckoe 3ansTHE «3a7a4u Ha KOOPAUHATHOM TIIOCKOCTHY

KOOP/IMHATHOM

MJI0CKOCTH

Paznen 4. OcHoBbl TpUroHOMeTpuH. Tpuronomerpuyeckue pyHKuun

Tema 4.1 Cooeporcanue yuebHo2o mamepuana

TpuroHOMETpHUIECKHE | PanpanHas Mepa yriia. [I0BOPOT TOUKM BOKPYT Hayasia KoopauHat. Onpe/ie/ieHue CHHYCa,
$yHKIMHK KOCHHYCA, TAHT'€HCA U KOTAHI€HCa. 3HAKU CUHYCa, KOCUHYCAa, TAHT'€HCAa U KOTaHT€HCa 110

MPOU3BOJILHOTO YyIJIa,
yucna. Paguannas u
rpajaycHasi Mepa yria

YeTBEepTAM. 3aBUCUMOCTb MEX/ly CHHYCOM, KOCHHYCOM, TAHT€HCOM U KOTAHT€HCOM OJTHOTO ¥ TOTO
Ke yria

KomOunnpoBanHoe 3aHsTHE

Tema 4.2 Cooepoicanue yuebHo20 mamepuana

OcHoBHbIe Tpuronomerpuueckue ToxxaecTsa. CUHYC, KOCUHYC, TAHT€HC U KOTAHT'€HC YTJIOB 0. U - o.. Dopmyiisl
TPUTOHOMETPHUICCKHUC IIPUBEICHUS

TOXK/IECTBA. DOPMYJIBI | KoMOHHIPOBAHHOE 3aHSITHE

IIPUBEICHUS

Tema 4.3 Cooepoicanue yuebno2o mamepuana

Cunyc, KocuHyc,

Cymma 1 pa3zHoCTh CuHYCOB. CyMMa M pa3HOCTbh KOCUHYCOB. CHHYC M KOCUHYC IBOMHOTO yTJIa.
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TAHTE€HC CYMMBI U
Pa3HOCTH JABYX YTJIOB
CHUHYC ¥ KOCHHYC
JIBOMHOTO yria.
DopMyIIbI
MOJIOBUHHOTO yTJIa

®opmyisl mosoBUHHOTO yria. [IpeoGpa3oBanusi cyMMbl TPUTOHOMETPUUECKUX (YHKIIHI B
MIPOU3BE/ICHNE U POU3BEICHMUS B CyMMY. BripaxkeHue TpuronomeTpudeckux GyHKIHi yepes
TaHT'€HC TIOJIOBUHHOTO aprymeHnTa. [IpeobpazoBanus npoCcTeHIInX TPUTOHOMETPUYECKUX
BbIpaKECHU I

KomMb6unmnpoBanHoe 3aHsitue

Tema 4.4
DyHKIMHU, UX
cBoiicTBa. CriocoObl
3amaHust (QyHKIHA

Cooepoicanue yuebHo2o mamepuana

OO6nactp onpeaeneHus ¥ MHOKECTBO 3HaYeHUH QyHKIu. YETHOCTD, HEYETHOCTD, EPUOTUIHOCTD
¢bynkuuit. CriocoOsI 3a1anus GyHKIUH

KOM6I/IHI/IpOBaHHOG 3aHATUC

Tema 4.5
Tpuronomerpuueckue
GYHKINH, UX
cBo¥icTBa U Tpadukn

Cooepoicanue yuebno2o mamepuana

OO6nacTh ornpenesaeHus] © MHOKECTBO 3HAUEHUN TPUTOHOMETpUYECKUX PyHKIUNA. YeTHOCTS,
HEYETHOCTh, IEPUOJUYHOCTh TPUTOHOMETpHYecKiX (PpyHKIMiA. CBOMicTBA ¥ TpaduKy HyHKIUN
Yy=C0SX, y=sinx, y=tgx, y=ctgx

KoMOuHMpOBaHHOE 3aHATHE

Tema 4.6 Cooepoicanue yueono2o mamepuana

IpeoOpazosare Cxarue u pacTskeHue rpagMKoB TpUroHomerpudeckux ¢pyHkuuid. [IpeobpasoBanue rpagukos
rpaukos TPUTOHOMETPUYECKHUX (QYHKITHIT

TPUTOHOMETPUHCCKIX | TTpakTnueckoe 3ausTHe «IIpeobpasoBanue rpaduKOB TPUTOHOMETPUYECKHUX (DYHKIIHID
byHKIMH

Tema 4.7 Ilpogpeccuonanvno-opuenmuposannoe cooepricanue (cooeprcanue RPUKIAOHO20 MOOY5)
Ornmcanue Hcnonb3oBaHue CBOWCTB TPUTOHOMETPUYECKUX (DYHKIMHA B IpOoQecCHOHaNbHbIX 3a/1a4ax
TIPOM3BO/CTBCHHbIX [IpakTrueckoe 3ausitue « TpuroHoMmerpudeckrue GyHKITUN B 3a/1a4aX)»

IIPOLIECCOB C

MOMOIIIBIO TPaUKOB

byHKIMH

Tema 4.8 Cooepoicanue yuebHo20 mamepuana

OGparHsre OO6parHble Tpuronomerpuueckue GpyHkuuu. Mx coiictBa u rpaduku

TPUTOHOMETPHHCCKHC 1 iGiHIpoBaHHOE 3aHATHE

byHKIMN

Tema 4.9 Cooepoicanue yuebHo2o mamepuana

TpuroHoMeTpUYECKHE | YpapHenue COSX=a. YpaBHeHHe Sinx=a. Ypasuenue tgx=a, ctgx=a. Pemenue

ypaBHEHUS U

TPUTOHOMETPUYECKUX YPABHEHUN OCHOBHBIX TUIIOB: IIPOCTEUIIINE TPUTOHOMETPUIECKUE
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HEpPaBEHCTBA YpaBHEHHUSI, CBOJSIINECS K KBaJPATHBIM, pelIaeMble Pa3ioKeHHEeM Ha MHOKUTENN, OJHOPOTHBIE.
[Ipocreiimune TpPUroHOMETPUUECKHUE HEPABEHCTRA.
KoMOuHMpoBaHHOE 3aHATHE

Tema4.10 Cooepoicanue yuebHo2o mamepuana

Cucremsl CucreMpl IPOCTEUIINX TPUTOHOMETPUUECKUX YpaBHEHUN

TPUTOHOMETPHHCCKUX | 1 \1GprmpoBaHHOE 3aHATHE

ypaBHEHUI

Tema 4.11 Cooepoicanue yuebno2o mamepuana

Pemenne 3anay. [Ipeobpa3oBanre TPUTOHOMETPHUUECKUX BhIpAKEHUH. Perienrne TpuroHoMeTpHuecKux YpaBHEHUN U

OcHoBbI HEPaBEHCTB B TOM YHCJIE C MCIIOJIb30BAaHHEM CBOWCTB (DYHKIIUH.

TPUTOHOMETPUH. [IpakTrueckoe 3ansatue « TpUroHOMeTpUIECKUE YPABHEHUS»

Tpuronomerpudeckue

byHKIIAN

Pa3zgen 5. KommiekcHble Yncia

Temab.1
KommiekcHbie unciia

Cooepoicanue yuebHo20 mamepuana

[TonsiTre komruiekcHoro ymcia. ConpsiKeHHbIE KOMIUIEKCHBIE YUCIIa, MOAYJIb U apTYMEHT
KOMILIEKCHOTO yncia. dopmMa 3anic KOMIUIEKCHOTO Yncia (reoMeTpudeckas,
TPUTOHOMETpHUECKasl, anreOpanueckas). ApupMeTH4yecKre 1eCTBUS C KOMIUIEKCHBIMU YUCIIaMHU

KomOununpoBanHoe 3aHsTHE

Tema 5.2
[Ipumenenune
KOMIUIEKCHBIX YHCEI

Cooeporcanue yuebno2o mamepuana

Brinonsenue pacucTOB € MOMOIIBIO KOMINJICKCHBIX YHUCCIIL. HpI/IMepLI HUCIIOJBb30BaHHA KOMIIJICKCHBIX
R 15(¢/SA)

HpaKTI/I‘-ICCKOC 3aHgTHe «KOMIICKCHEIC Yncia B 3agadax»

Pazpnen 6. [IpousBoaHasi pyHKIMHU, ee IPUMEHEHHe

Tema 6.1

ITonsitne
IIPOU3BOJIHOM.
®opMmyIbl ¥ TpaBUIIa
T depeHIpoBaHUSL

Cooepoicanue yuebHo20 mamepuana

[locnenoBarenbHOCTH,  crOCOOBI  3aJaHus  MocheAoBarenbHOCTEH.  Apudmerndeckas U
reomeTrpuueckas nporpeccuu. OrmnpeneneHne 4YHUCIOBOM IOCIEA0BAaTENIbHOCTH M CIIOCOOBI ee
3a/1aHUS. CaoiicTBa YHUCIIOBBIX MIOCJIEIOBATEIBHOCTEM. Onpenenenne npezaena
MocJeIoBaTeNbHOCTH. Bpluucienue mnpenenoB mnocienoBarenbHocTed. Ilpexnen ¢ynkunm Ha
6eckoneuHoctu. Ilpenen ¢ynkuum B TOuke. Ilpupamenue aprymenta. [lpupaimienue QyHKIHH.
3ajaud, NPUBOIAIIME K MOHATHIO IPOU3BOAHOW. OmpeneneHue MNPOU3BOJHOW. AJTOpPUTM
OTBICKaHUS TTPOU3BOIHOMN
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KomMb6unupoBanHoe 3aHsiTue

Tema 6.2 Cooepoicanue yuebHo2o mamepuana

Hpou3sBoaHbIe ®opmynsl tupdepenumpoBanus. [pasuia quddepeHupoBanus.

CYMMBL, pa3HOCTH, KomMb6unmnpoBanHoe 3aHsiTue

IPOU3BE/ICHUS,

YaCTHOTO

Tema 6.3 Cooepoicanue yuebHo2o mamepuana

IIponssoHeie Onpenenenue cnoxHoi pyHkuuu. [IponsBoanas Tpuronomerpuueckux GyHkuuit. [IponssogHas
TPUTOHOMCTPUYCCKUX | CIIOKHOU (byHKI-H/H/I

yHKIHIL. KomOunupoBanHoe 3aHsTHe

[IpounsBoHas

CIIOXKHOM (PYyHKIIUU

Tema 6.4

Cooepoicanue yuebHo20 mamepuana

Houstue o [TonsTre HenpepbIBHOH (yHKITMU. CBOKCTBA HEMTPEPHIBHOW (QyHKITHH. CBSI3b MEXKITY
HETIPEPLIBHOCTH HEMPEPBIBHOCTHIO U AUPPENEHIIMPYEMOCTHIO (GYHKIIMH B TOUKE. AJITOPUTM PELICHHS HEPABEHCTB
$yHkmn. Meron METOZ0OM HHTEPBAJIOB.

HHTCPBAJIOB. KomMOunmnpoBanHoe 3aHsTHE

Tema 6.5 Cooepoicanue yueono2o mamepuana

I'eomerpuuecknii u
bu3nueckuit CMbICI

I'eomeTpHruecKkuii CMbICI MPOU3BOJHOM — YIII0BOM KO3(p(PUILIMEHT KacaTeabHOM K rpaduKy GyHKIUU
B TOUKE. Y paBHEHUE KacaTeJIbHOU K rpaduKy pyHKIMHU. AJITOPUTM COCTaBJICHUS YpaBHEHUS

NPOM3BOHOH KacaTtelbpHOU K rpaduky ¢pyHkuuu y=Ff(x)
KoMOuHHpOBaHHOE 3aHATHE
Tema 6. 6 Cooepoicanue yuebHo20 mamepuana

duznuecknii CMBICHT
IIPOU3BOJHOM B

dusnueckuii (MEXaHUYECKHIA) CMBICI IIPOU3BOTHON — MHTHOBEHHAS! CKOPOCTh B MOMEHT
BpemeHH t: V=S"(t)

MPO(ECCHOHATBHBIX ITpaxTnueckoe 3anaTne « PU3NYECKUIM M TEOMETPUUECKHH CMBICII IIPOM3BOIHON

3aavax

Tema 6.7 Cooeporcanue yuebrno2o mamepuana

MonoTonHOCTE Bospacranue u yobiBaHue (pyHKIIMH, COOTBETCTBHE BO3pACTaHUS U yObIBaHUS (PYHKLINU 3HAKY
dynxipy. Touku pou3BOAHON. [IoHATHE MTPOU3BOAHON BBICILIErO MOPSAKA, COOTBETCTBUE 3HAKA BTOPOM
9KCTpEMyMa MIPOM3BOTHOM BBITTYKJIOCTH (BOTHYTOCTH) (DYHKIIMH Ha OTPE3Ke. 3a7aui Ha MAKCUMYM i MUHUMYM.

[ToHATHE aCUMIITOTHI, CIIOCOOBI UX OTIpeIeNIeHUs. AJITOPUTM HUCCIIEAOBAHUS (DYHKIIUU U
MTOCTPOCHUS €€ TpaduKa ¢ MOMOIIBIO TPOU3BOAHON. JIpoOHO-TMHEHAsS QYHKITUS
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KomMb6unupoBanHoe 3aHsiTue

Tema 6. 8 Cooepoicanue yuebHo2o mamepuana

HCCHeHOPaHHe HccnenoBanue GyHKIUI U TOCTPOCHUE TpapUKOB

ymiuii KomOuHupoBaHHoOe 3aHsTHE

HIOCTPOEHHE

rpaduxoB

Tema 6.9 Cooepoicanue yuebHo2o mamepuana

HanGonsimee u Haxoxaenne HanOobIIero 1 HANMEHBIIIETO 3HAYCHHUI (YHKIIHHA, ITOCTPOSHUE TPadUKOB
HaMMCHBIIICC MHOTOWIEHOB C MCITOJIb30BAHMEM alllapaTa MaTeMaTH4YeCKOTO aHAIn3a

3HAUEHUS QyHKIMI KoMOuHMpOBaHHOE 3aHATHE

Tema 6.10 Ipogpeccuonanvro-opuenmuposannoe cooepicanue (cooepicanue npuUKIAOH020 Mo0ys)
Haxoxnenue Haumenbiiee u HanOosbIIee 3HAYCHUS (DYHKITUH.

OMTUMAILHOTO [IpakTryeckoe 3ansatue «lIpou3BoHast B IPUKIAIHBIX 331a4axX»

pe3yJibTara ¢

HOMOUIBIO

IIPOU3BOIHOM B

HPaKTHUECKUX

3aayax

Pa3znen 7. MHOrorpaHHUKH M TeJ1a BpallleHUs

Tema 7.1 Cooepoicanue yueono2o mamepuana

Bepmmnsl, pebpa, ITonsatue MmHOrorpanHuka. Ero anemeHTsl: BepinHsbl, pedpa, rpanu. Jluaronans. Ceyenue.
IpaHu BelIykiibie ¥ HEBBIITYKIIBIE MHOTOTPaHHUKHU

MHOTrOrpaHHHKa KomOunupoBaHHoe 3aHsTHE

Tema 7.2 Ilpuzma, ee

Cooepoicanue yuebHo20 mamepuana

COCTaBJIAOIINE, [Tonsitue mpusmel. Ee ocHoBanus u 00koBbIe rpadu. BricoTa npusmel. [Ipsimast u HakIOHHAS
ceuenue. [Ipsmast u npusma. [IpaBunbHas npusma. Ee ceuenne

HPaBUIIbHAA IPU3MBL | KoMOMHUPOBAHHOE 3aHATHE

Tema 7.3 Cooepoicanue yueono2o mamepuana

Hapannenenurmen, [Tapannenenunen, cBONCTBA MPAMOYTOIBHOIO Mapaenenumnena, kyd. Cedenue kyoa,

Kky0. CeueHue KyOa, napajuiesienuIena

TTapaJiieienunnea KoMOuHHpOBaHHOE 3aHATHE

Tewma 7.4 Ilupamuna,

Cooepoicanue yuebHo20 mamepuana
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€€ COCTaBJIAIONINE,
ceuenue. [IpaBunbpHas
nUpaMuIa.

VYceuennas nupamuaa

HI/IpaMI/II[a, ee dyieMeHThl. CeueHne nmupamMuabl. HpaBI/IHBHaﬂ nmupamMuaa. VYceuenHas ImupamMua.

KoMOuHmMpoBaHHOE 3aHsTHE

Tema 7.5 bokoBas u
TMOJIHASI [IOBEPXHOCTh
MIPU3MBI, TUPAMHIBI

Cooepoicanue yuebHo2o mamepuana

[Tnomanas 60KOBOM M MOTHOM TOBEPXHOCTH MPU3MBI, TUPAMHU/IBI.

KoMOuHMpoBaHHOE 3aHATHE

Tema 7.6
Cummerpus B KyOe,
napajiesenumnesne,
npu3Me, TupamMue

Cooepoicanue yuebno2o mamepuana

CI/IMMeTpI/IH OTHOCHTCJIbHO TOYKH, HpHMOﬁ, IIJIOCKOCTH. CI/IMMeTpI/IH B KY66, IapaJuICJICIIUIICAC,
IpU3ME, IMMUupaMuic

[IpakTuueckoe 3ansTre «CUMMETpHUSI B IPOCTPAHCTBEN

Tema 7.7 IIpumepsl IIpogpeccuonanvro-opuenmuposannoe cooepicanue (cooepicanue npuUKIAOH020 Mo0ys)
CHMMETpHH B CumMMeTpust B IpUpoJIe, ApXUTEKTYpE, OBITY

mpogeccun [TpakTryeckoe 3anaTue «CuMMeTpHst B IpOheccusx»

Tema 7.8 Cooeporcanue yuebno2o mamepuana

papnbHble ITonsTe MpaBUIBLHOrO MHOTOrpaHHUKa. CBOMCTBA MPABUIIBHBIX MHOTOIPaHHHKOB.

MHOl"Ol"paHHI/IKI/I, nux
CBOICTBa

HpaKTI/I‘lCCKOC 3aHATHUC «HpaBI/IJ'IBHBIe MHOT'OTpaHHUKUN»

Tema 7.9 Humuaap,
€ro COCTaBIISIOIIHE.
CeueHue nUIMHIpA

Cooeporcanue yuebno2o mamepuana

Hunuaap u ero anemeHTsl. CedeHre nuauHApa (MapajuiebHOe OCHOBAHUIO M OcH). Pa3zBepTka
UIAHAPA

KOM6I/IHI/IpOBaHH06 3aHATHUC

Tema 7.10 Konyc, ero
COCTaBJISIFOIITHE.
Ceuenue koHyca

IIpogpeccuonanvno-opuenmuposannoe cooeprcanue (cooeprcanue nPUKIAOHO20 M00Y/:)

Konyc u ero snemenTsl. CeueHrie KoHyca (TTapajuieTbHOe OCHOBAHHIO U IMTPOXOJISIIEe Yepe3
BEPIINHY), KOHMUECKUE cedeHns. Pa3BepTka KoHyca

Komb6unmnpoBanHnoe 3austue «Konyc»

Tema 7.11

Y ceueHHBI KOHYC.
CedeHne yCeUeHHOT O
KOHYcCa

Cooepoicanue yuebno2o mamepuana

YceueHHbI KOHYC. Ero o6pa3y}0ma51 u BeicoTa. CeueHue YCCUYCHHOI'O KOHYCa

KoMOuHMpoBaHHOE 3aHATHE

Tema 7.12 Illap u

Cooepoicanue yuebHo20 mamepuana
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cthepa, UX ceUeHUS

lap u cdepa. Bzaumuoe pacnosnosxxenue cepsl u miockoctu. Ceyenue mapa, chepbl

KoMOuHMpoBaHHOE 3aHATHE

Tema 7.13 Ilonstue
00 o0ObeMe Tea.
OrtHo1IeHHE 00HEMOB
MOIXOOHBIX TEI

Cooepoicanue yuebHo2o mamepuana

[Tonsatue 06 o6veme Tena. O6beM Kyda 1 IPSIMOYTOJIBHOTO Napasuienenunena. O6bemM npusMsl U
nurHapa. OTHOIMEHNE 00bEMOB MOAOOHBIX Tel. [ eOMEeTpUYECKUi CMBICI OTPESIIUTENS 3-TO
nopsaKa

KoMOuHMpoBaHHOE 3aHATHE

Tema 7.14 O0beMBI U
LTI
MOBEPXHOCTEH TeI

Cooepoicanue yuebno2o mamepuana

O6beM nupamusl 1 konyca. O6beM mapa. [Inomaamn noBepxHocTen Ted.

KoMOuHMpOBaHHOE 3aHATHE

Tema 7.15
KomoOunaruun
MHOTOTPaHHUKOB 1
TEJI BpaIllCHUsI

Cooepoicanue yuebno2o mamepuana

KOM6I/IHaI_II/II/I TCOMCTPUYUCCKUX TCII.

[TpakTryeckoe 3anaTue «KoMOMHALINN T€OMETPUIECKUX TEID)

Tema 7.16
I'eomerpuueckue
KOMOHMHAIINH Ha
MPaKTHUKE

Cooeporcanue yuebno2o mamepuana

Hcnonb3oBanne KOMOMHAIMI MHOTOTPAaHHUKOB U TEJl BPAIllEHUs B TPAKTUKO-OPUEHTHPOBAHHBIX
3aJ1a4dax.

[IpakTuueckoe 3ansTie «l'eomeTpruyeckue KOMOMHAIIMY HA IPAKTUKE

Paznen 8. IlepBooOpa3nasi pyHKIMH, ee MPUMeHEHHEe

Tema 8.1
[TepBooOpa3zHas
¢dynkiun. [TpaBuia
HAXOK/ICHHUSI
1epBOOOPA3HBIX

Cooeporcanue yuebno2o mamepuana

3aaya 0 BOCTAaHOBJIEHUH 3aKOHA JBUKEHMS 110 U3BECTHON CKOpOCTH. [IoHsATHE HHTErpTpOBaHUS.
O3HakOMIICHHE C TOHATHEM HHTErpalia U epBoodpas3Hoit aus pynkiun y=F(X). Pemmenune 3axaq va
CBSI3b IIEPBOOOPA3HON U €€ MPOU3BOIHOM, BEIUKCICHHE TEPBOOOPA3HOM ISl JAHHON (QYHKIIUH.
Tabnuua hopmyn A HaX0XKIEHHS IepBOOOpa3HbIX. M3ydueHue npaBusiia BEIYUCICHUS
TIepBOOOPA3HON

KomOununpoBaHnHoe 3aHsTHE

Tema 8.2 ITmomans
KPUBOJIMHEWHOMN
Tpaneuuu. Popmyna
Hrrotona —
JleiibunIa

Cooepoicanue yuebno2o mamepuana

3amaun, IPUBOIAIINE K TIOHSATHIO OTPEIEIEHHOTO MHTErpajia — O BRIYUCICHUH TLIOMIAIH
KpUBOJIMHEWHOM Tparnenuu, o nepeMenieHnn Touku. [{oHsaTHe onpeneneHHoro HHTerpana.
®opmyna HrobToHa-JIelOaMIA.

KomOunnpoBaHHOE 3aHsTHE
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Tema 8.3
Heonpenenennsiii u

Cooepoicanue yuebno2o mamepuana

IlonsTue HCOMPCACIICHHOI'O HHTCTpaJia.

OTPCACIICHHDIA KomOunupoBanHoe 3ansitue

WUHTETpaJIbl

Tema 8.4 [lonsatue 06 | Codepoicanue yuebnoco mamepuana

OIpPCACICHHOM I'eomeTpryecKkuii CMBICII OIIPEIETIEHHOTO MHTErpaja

MHTCrpalne kak KomOunupoBanHoe 3ansiTue

IUIOIIAAN

KPUBOJIMHEHHOU

Tparnenun

Tema 8.5 Ilpogpeccuonanvno-opuenmuposannoe cooepricanue (cooeprcanue nPUKIAOHO20 MOOY5)
OnpeneneHHbIN I'eomeTpuueckuii cMbich ornpenenaeHHoro uarerpaina. ®opmysna Hiobrona-JleitOnuna.

HHTCI'pal B )KU3HH

Pemenne 3aZla4 Ha IpUMCHCHHNEC NHTETpaJia AJId BEIYUCIICHUA (bHSI/I‘{eCKI/IX BCJIMYHH U HJIOHIa[Ief/'I

HpaKTI/I‘leCKOC 3aHATUC «HpI/IJ'IO)KeHI/IH HHTCIPaJIbHOI'O UCUUCIICHUA»

Pa3nen 9. Crenenu u kopHu. CrenenHast GpyHKuus

Tema 9.1
Crenennas pyHkuus,
ee CBOWCTBA

Cooeporcanue yuebno2o mamepuana

TlousTHE KOPHS 71-0if CTEMEHH U3 AefcTBUTENbHOTO yncna. Pynkims y = "y ux coiicTsa n
rpaduku. CBoHCTBa KOPHS 71-0 CTENEHU

KOM6I/IHI/IpOBaHH06 3aHATHUC

Tema 9.2
[TpeobpazoBanue
BBIPAKEHUI C
KOPHSIMH 71-OU
CTETeHU

Cooeporcanue yuebno2o mamepuana

ITpeoOpa3oBaHue UppaLMOHATIBLHBIX BBIPAXKEHUS

KOM6I/IHI/IpOBaHH06 3aHATUC

Tema 9.3
CBolicTBa CTEINEHU C
palMoHaNbHBIM U

Cooepoicanue yuebno2o mamepuana

[TonsATHE CTETIEHU C ITOOBIM pallMOHATBHBIM NOKa3aTeneM. CTerneHHble (QYHKIMH, UX CBOWCTBA U
rpaduku

ACUCTBUTEILHBIM KomOuHMpOBaHHOE 3aHATHE

MOKA3aTEISIMU

Tema 9.4 Cooeporcanue yuebHo2o mamepuana

Pernenne PaBHOCHUITBHOCTH HppALIMOHATIBHBIX YPAaBHEHUM U HEPABEHCTB. MeTO bl UX peleHus. Pemenue
HUppaniOHaIbHBIX HWppalMOHATIEHBIX YPABHEHHUI U HEPABEHCTB
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ypaBHEHUU U
HEPaBEHCTB

KomMb6unupoBanHoe 3aHsiTue

Tema 9.5 Crentenu u
kopHU. CTerneHHas

byHKIUSA

Cooepoicanue yuebHo2o mamepuana

Omnpenenenue creneHHoi ¢pyHkunu. Vicnoiap3oBaHue ee CBOWCTB MPH PEIICHUH YpaBHEHUH U
HEPaBEHCTB

[Ipaktuueckoe 3ansaTue «CTENEHU U KOPHI

Pa3nen 10. [Toka3zarenbHast GyHKuust

Tema 10.1 Cooepoicanue yuebno2o mamepuana
IlokasaremnpHast Cremnenb ¢ TPOU3BOJIBHBIM JICHCTBUTEIBHBIM MTOKa3aTeneM. OnpeeneHne noka3areabHou
dyHKIHS, ce ¢byHKLMH, ee cBOMcTBa U TpaduK. 3HAKOMCTBO € IPUMEHEHHEM 0Ka3aTenbHON (pyHkuuu. Perenue
CBOUCTBA MOKa3aTeIbHBIX YPAaBHEHUH (YyHKIMOHAIBHO-TPAPUIECKUM METOIOM

KomOuHupoBaHHoOe 3aHsTHE
Tema 10.2 Cooepoicanue yuebno2o mamepuana
Pemenne Penienue nokasarenbHbIX YpaBHEHUI METOI0M ypaBHUBaHMS [T0Ka3aTesIel, METO10M BBEICHHS
110Ka3aTCIbHBIX HOBOH IepeMeHHOH, (PyHKIIMOHATbHO-TpapUUeCKUM MeTo10M. PelrieHne nokasarenbHbIX
YpaBHCHUU H HEPaBEHCTB
HCPaBCHCTB IIpaxTueckoe 3auaTue «IlokasarenbHble ypaBHEHNS U HEPABEHCTBA)
Tema 10.3 Cooepoicanue yuebno2o mamepuana
Cucremsl Pemenue cucrem noka3aTesbHBIX YpaBHEHHM
TOKa3aTe/bHBIX KomMOunmnpoBanHoe 3aHsTHE
ypaBHEHUH

Paznen 11. Jlorapugm

bl. Jlorapupmuyeckas pyHkuus

Tema 11.1
Jlorapu¢m uucna.
HecaTtnunsbiii 1
HaTypaJIbHbIN
Jorapu@msl, YUCIIO €

Cooepoicanue yuebHo2o mamepuana

Jlorapudm uucna. JlecATHYHBIN U HATYpaJIbHBIN JOrapupMBbI, YUCIIO €

KOM6I/IHI/Ip0BaHHOe 3aHATUC

Tema 11.2

Cooepoicanue yuebHo20 mamepuana

CaoiicTsa CoiictBa norapudmos. Onepanus JorapupmMupoBaHus
JIoraprmos. KomOunnpoBaHHOE 3aHsTHE

Onepanus 1 5 i - -

T — pakTrueckas pabdora «I[IpaBuina gelicTBuil ¢ Jorapudmamm»
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Tema 11.3 Cooepoicanue yuebno2o mamepuana

Jlorapn¢mmdeckas Jlorapugmuueckast QyHKIHS U €€ CBOICTBa

q)yHUKHHﬂ uee KoMOuHMpoBaHHOE 3aHATHE

CBOIiCTBa

Tema1ll.4 Cooepoicanue yuebHo2o mamepuana

Pemenne [TonsTue morapudmudeckoro ypaBHeHus. Onepaius MoTeHIMPOoBaHus. Tpr OCHOBHBIX METO/Ia
JIOrapupMUICCKHX pernieHus JorapuMUIECKUX ypaBHEHH: (YHKITMOHAIbHO-TpaduecKuii, METO 1 MTOTCHIIMPOBAHUS,
YPaBHEHUH 1 METO/]I BBEJIEHUSI HOBOM nepeMeHHoM. Jlorapudmuyeckue HepaBeHCTBA

HEPaBCHCTB KomOuHMpoOBaHHOE 3aHATHE

Tema 11.5 Cooepoicanue yuebno2o mamepuana

Cucrembl ANTOpUTM pelIeHus CHCTEMBbI YpaBHEHUI. PaBHOCHIIEHOCTB JIOTapu(pMHUUECKUX YPAaBHEHUH 1
Jorapu(MUIECKUX HEPABEHCTB

YpaBHCHHUI KomOuHMpoOBaHHOE 3aHATHE

Tema 11.6 Ilpogpeccuonanvrno-opuenmuposannoe cooeprcanue (cooeprcanue nPUKiIAOHO20 M00Y/:)
Jlorapudmer B [Tpumenenue norapudma. Jlorapudmudeckas cnupaib B IpUpOe, €€ MaTeMaTUYeCKHe CBOICTBa
HPUPOJIE U TEXHUKE

[TpakTryeckoe 3ansTue «Jlorapudmsl B mpupoie U TEXHUKE»

Pasznea 12. MHokecTB

a. JjieMeHTBI TeopuM rpagos

Tema 12.1 Cooeporcanue yuebHo2o mamepuana
MuoxecTBa [Tonstue muoxectBa. [logmHO)ecTBO. ONIepanyii ¢ MHOKECTBAMU
KomOunupoBanHoe 3aHsTHE
Tema 12.2 Ilpogpeccuonanvno-opuenmuposannoe cooeprcanue (cooeprcanue nPuUKiIAOHO20 M0OY/5)
Orneparnmu ¢ Onepanuu ¢ MHOKecTBamMu. Pelienre npukiaaHbix 3a1a4
MHOKECTBAMH [TpakTrueckoe 3ansaTre «Oneparuy HaJ MHOKECTBAMU»
Tema 12.3 Cooeporcanue yuebHo2o mamepuana
I'pagsr [Tonstue rpada. Ces3ubIi rpad, 1epeBo, UKI rpad HA IIOCKOCTH

[Ipaktruyeckoe 3anarue «I'padbn»

Paszgea 13. DieMeHTHI

KOMOMHATOPUKH, CTATHCTHKH M TEOPUH BEPOATHOCTEH

Tema 13.1
OCHOBHBIE TTIOHATHA

Cooepoicanue yuebHo20 mamepuana

[lepecTanoBKH, pa3MelIECHUs, COYETAHUS
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KOMOMHATOPHUKHU

KomMb6unupoBanHoe 3aHsiTue

Tema 13.2
CoOnITHE,
BEPOSITHOCTh
coOnITus. ClioKeHNe
Y YMHOXCHHE

Cooepoicanue yuebHo2o mamepuana

CoBMecCTHBIE U HECOBMECTHBIE COOBITHS. TEOpPEMBI O BEPOSITHOCTH CYMMBI COOBITHI. Y CITOBHAS
BEPOSATHOCTh. 3aBUCUMbBIC M HE3aBUCHUMBIC COOBITHSI. TeOpeMbl 0 BEPOATHOCTH MPOU3BEICHHS
COOBITHI

KomMb6unmnpoBanHoe 3aHsiTue

BEPOSTHOCTEN

Tema 13.3 Ilpogpeccuonanvno-opuenmuposannoe cooeprcanue (cooeprcanue nPUKIAOHO20 MOOY5)
BeposrtrocTs B OTHocHTeNbHAS YaCTOTa COOBITHUS, CBOMCTBO €€ YCTOWUUBOCTU. CTaTUCTUYECKOE OIIPE/IETICHHE
NpO(eCcCHOHABHBIX BeposTHOCTH. OI[eHKa BEPOSTHOCTH COOBITHS

3ajadax [IpakTuueckoe 3aHsATHE «BEepOATHOCTD B 3a1a49ax)

Tema 13.4 Cooepoicanue yuebno2o mamepuana

I[HCKPUGTHa’I Bunsl cnyualinbix BennuuH. OnpeneneHue JUCKPETHOM CiaydyaliHON BEIMUMHBI. 3aKOH
Ciiy4avHas BEIMYUHA, | paclpeAesieHUs IUCKPETHOU Cy4yallHON BeanurHbl. Ee uncnoBble XapakTepuCTUKI

33KOH €€ KomOunupoBanHoe 3aHsTHE

pacripenienenus

Tema 13.5 Cooeporcanue yuebHo2o mamepuana

3anaun 5 Bapuanuonnsiii psia. [lonuron yactot u rucrorpamma. CTaTUCTUUECKHE XapAKTEPUCTUKHU psAJa
MaTeMaTn4ecKon Ha0J110/1aeMBbIX JaHHbBIX

CTaTUCTHKH KomOuHMpoBaHHOE 3aHATHE

Tema 13.6 IlIpogeccuonanvno-opuenmuposannoe cooepicanue (cooepicanue nNPUKIAOH020 M00Y)
CocraBnenne Tabmuil Ilepruynas 00paboTKa CTAaTUCTHUECKUX JaHHBIX. [ paduyeckoe ux npexacrasienue. Haxoxaenue
H JnarpaMM Ha CPeAHUX XapaKTEePUCTHUK, HAOII0JaeMbIX JaHHBIX

MpaKTHKE I[Mpaktuyeckoe 3austiue «OOpabOTKa YUCIOBBIX JTAHHBIX»

Pa3znen 14. YpaBHeHHsI M HEpaBEHCTBA

Tema 14.1
PaBHOCHIIBHOCTB
YpaBHEHUU U
HepaBeHCTB. O0mue
METO/Ibl PEILICHUS

Cooepoicanue yuebHo2o mamepuana

PaBHOCHIIBHOCTH ypaBHEeHMI U HEpaBeHCTB. Onpeaenennsi. OCHOBHBIE TEOPEMbI PABHOCUIbHBIX
repexo/iax B ypaBHCHUSIX U HepaBeHCTBax. OOIIMEe METOIbI pEIICHUsT ypaBHEHUH: TIEPEX0/] OT
paBeHCTBa QYHKIUI K paBEHCTBY apr'YMEHTOB ISl MOHOTOHHBIX (DYHKITUH, METO]] pa3IOKEHUS Ha
MHOXHUTEJIH, METOJ] BBEJICHNUS HOBOH NIEPEMEHHOM, (DYHKIIMOHAILHO-TPaQUIECKUN METO/T

KoMOuHMpoBaHHOE 3aHsTHE

Tema 14.2

Cooepoicanue yuebno2o mamepuana
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I'padpuueckuii merox
pelLICHHS YPaBHEHHS,

OO0111e MeTo/IbI pellIeHUs] HEPAaBEHCTB: MepeX0/] OT CPaBHEHHUS 3HaYCHUH (DYHKIMI K CpaBHEHHUIO
3HaYEHUH apryMEHTOB ISl MOHOTOHHBIX (DYHKIIMI, METOJl MHTEPBAJIOB, QYHKIIMOHAIBHO-

HEPaBEHCTB rpaduueckuit Meron. I'paduueckuii METO] pellieHNs ypaBHEHUN U HEPABEHCTB
KoMOuHMpoBaHHOE 3aHATHE
Tema 14.3 Cooepoicanue yuebno2o mamepuana
YpaBHeHuUs U Omnpenenenue Moayisi. PackpbiTe Moayss o onpeaenenuto. [Ipocreiiime ypaBHeHUs U
HEPaBCHCTBA C HEpaBEHCTBA ¢ MOAyJieM. I [pMeHeHne paBHOCUIIBHBIX IEPEXO0/I0B B OIIPEIECICHHBIX TUIIAX
MOZyIEM YPABHEHUI U HEPABEHCTB C MOAYJIEM
KoMb6uHnpoBanHoe 3aHsTHE
Tema 14.4 Cooepoicanue yuebno2o mamepuana

YpaBHeHUs U
HEpaBEHCTBA C

3HakoMcTBO ¢ mapameTpoM. [Ipocreiinirie ypaBHeHHS U HEPABEHCTBA C TAPaAMETPOM

KOM6I/IHI/IpOBaHHOG 3aHATUC

napameTpamu
Tema 14.5 Ilpogpeccuonanvno-opuenmuposannoe cooeprcanue (cooeprcanue nPUKiIaAOHO20 M00Y/:)
Cocrasnenue 1 Pemenne TeKCTOBBIX 3a/1a4 IPO(ECCUOHATILHOTO COJICPKAHUS

eleHne
p [TpakTryeckoe 3ansaTHE «3a1auu MPO(HECCHOHAIBHOTO COIEPKAHUS»
poheCCUOHATTEHBIX
3a7a4 C MOMOIIBIO
YPaBHEHUU
Tema 14.6 Cooepotcanue yuebno2o mamepuana
Pemenne 3anav. OO111e MEeTO/Ibl PELIeHUs] YpaBHEHU. Y paBHEHUS U HEPAaBEHCTBA C MOJIYJIEM U C TTapaMeTpaMHU
YpaBHeHus u v

ITpakTryeckoe 3ansTue «Pemienre ypaBHeHUN»

HEpPaBEHCTBA

IMpomexxyrounas arrecranus (9 4acoB)

Bcero:340 yacos
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3. YCJIOBUA PEATTU3AIINA TPOT'PAMMBI
OBIHIEOBPA3OBATEJIBHOU JUCIIUIIJIMHbI

3.1. I[JISI peam3anun nmporpamMmmal ANCHUIIIIMHBI HOJIZKHBI ObITh
NPpEAYCMOTPEHHBI CJICAYIOIMUEC CIICHUAJIBbHDBIC ITIOMCIICHUS

Peanmszamuss mporpamMmbl  IHCHMIUIMHBI  TpeOyeT Hanwuus Yy4yeOHOTOo KaOwHeTra
MaTEeMaTHKH.

O6opynoBaHue yueOHOro KaOuHeTa:

- IOCAIOYHBIE MECTA TI0 KOJIMYECTBY O0YUAIOIINXCS;

- pabodee MecTO MpenoaBaress;

- KOMIUIEKT y4eOHO-HATJISAHBIX TOCOOUH;

- KOMIUIEKT AJICKTPOHHBIX BUICOMATEPHAJIOB,;

- 3aJTaHMsI 111 KOHTPOJIBHBIX PadoT;

- Tpo(pecCHOHATBEHO OPUCHTHPOBAHHBIC 33 JaHUS;

- MaTepuabl IK3aMEeHa.

Texauueckue cpencTBa O0yIeHUS:
-TIepCOHATBHBIA KOMIIBIOTEP C JTUIIEH3MOHHBIM ITPOTPAMMHBEIM 00€CIICUCHHEM;
-IIPOEKTOP C IKPAHOM.

3.2. UudopmanmonHoe odecrieueHue 00yueHust

OcHOBHble UCOYHUKU:

1) AnreOpa ¥ HayaJla MaTeMaTHYECKOro aHain3a. MaremaTuka: aareOpa W Hadaia
MaTeMaTU4YeCKoro aHanuza, reomerpusa. 10-11 ki.: ydeb. mist obmieoOpas3oBar.
opr.: 6a30Bbiii u yriayoneH. ypoau / II. A. Amumos, FO. M. Konsrun, M. B.
TkaueBa u ap. - 5-e uzn. - M.: IIpocemenue, 2018. - 463 c.

2) Boromonos, H. B. Marematuka : y4eOHUK i1 CpeaHEro mpodecCHoHaIbHOTO
obOpazoBanus / H. B. boromonos, II. . Camoitnenko. — 6-e¢ u3n., nepepad. u
non. — Mocksa : M3gatensctBo FOpaiit, 2025. — 400 c. TekcT : 37IeKTpOHHBIN.

3) BoromosioB, H. B. IlpakTuueckue 3aHATHS 1O MaTeMaTHUKE : YYCOHHMK st

cpeadero mpodeccruoHanbHoro oopaszopanus / H. B. boromonos. — 11-¢ m3x.,
nepepab. u mon. — Mocksa : M3parensctBo FOpaiit, 2025. — 571 ¢. Tekcr :
AJIEKTPOHHBIN.

4) T'eomerpus. Maremartuka: anreOpa ¥ Hayajia MaTeMaTHYECKOTO aHAIN3a,
reometpus. 10-11 xn. [Tekct] : yudeO. st oOmieobpa3oBar. opr. :0a30BBIA U
yriyonéHueiit ypoBuau / JI. C. AtanecsiH [u ap.]. - 5-¢ u3a.- M. : IIpocsemnienue,
2018. - 256 c.

5) Knénos, Anekcannp BukrtopoBuu. Maremaruka. KpaTkuii Kypc Jexkuuii u
MpaKTUYECKUE 3alaHus : ydeOHoe mocobue / ydeOHOe mocobue. - CaHkT-
[TerepOypr ; Mocksa ; Kpacaonap : Jlans, 2023. - 138 c.

Jlononnumenvnas rumepamypa:
1) Kymukosa, H. A. COOpHHK 3a/ja4 CTYyJACHYCCKHX OJIMMIIHAJI [0 MATEMAaTHKE :
cOopHUK 3a1au ¢ ykazanusmu u pemenusmu / H. A. Kynukosa, O. B. ®anecera.



— Camapa : CaMapckuil TOCyIapCTBEHHBIM TE€XHHYECKUN yHUBepcuteT, ObC
ACB, 2019. — 85 ¢. — TeKcT : 2IeKTPOHHBIH.

2) bapsenos, C. A. MareMarnka : CylIepTPEHHUHT JUISI TIOJITOTOBKU K TECTUPOBAHHUIO
u sk3ameny / C. A. bapsenoB. — Mumnck : Terpanut, 2018. — 112 c¢. Teker :
AJIEKTPOHHBIN.

3) Maremartuka : yueObnoe nocobue / H. b. Kap6auunckas, E. C. Jlebenera, E. E.
XaputoHoBa, M. M. YepHuenos ; nox penakuuen M. M. YUepuennoB. — Mocksa :
Pocculickuii rocyapCcTBEHHbIA YHUBEPCUTET IipaBocyaus, 2015. — 342 c¢. Tekcr
. DJICKTPOHHBIM.

4) MaremaTHKa B IpUMepax U 3ajadax : yueoHoe mocodue / JI. M. Maiicens, B. D.
Kasuepunk, M. FO. MankeBuu [u ap.] ; nmox pepakmuei JI. M. Maiicenu. —
MuHck : Beiniimas mkoina, 2022, — 456 c. TekcT : 31eKTpOHHBIH.

5) Ilepensman, 5. Y. 3anumarenbHas anreopa / 5. . Ilepeasman. — Mocksa :
N3parensctBO FOpaiit, 2025. — 193 c. TekcT : 371eKTPOHHBII.
6) Ilepensman, . U. 3anumarensHas reometpus / 1. U. Ilepensman. — Mocksa :

N3narenscTBo HOpaiit, 2025. — 264 c. TekcT : 31eKTpOHHBIN.
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4. KOHTPO.Ib U OLIEHKA PE3YJbTATOB OCBOEHMS OBIIIEOBPA3OBATEJBbHOM JUCIHUIIIUHBI

KoHTpons U oleHKa pe3ynbTaTOB OCBOEHMs 00Ie00pa30BaTEIbHOM AWCHUIUIMHBI PACKPHIBAIOTCS 4Yepe3 IUCLMILIMHAPHBIE
pe3yJIbTaThl, HallpapiaeHHbIE Ha (OPMUPOBAHUE OOUIMX U MPOPECCUOHATBHBIX KOMIIETEHIUM 1O pa3/ienaM U TeEMaM COJIep KaHus

yueOHOTO MaTepHala

Oo01as/npogeccnoHaILHAA Pasznen/Tema Tun oueHOYHbIX
KOMIIETEeHIUs MepONpPUSTHI

OK 01. Beioupats ciocoosr | P 1, Tema 1.1, 1.2, 1.3 [1-o/c, 1.4 T1-0/c, 1.5, 1.6 TectupoBanue

penieHus 3aaau P2, Temnr 2.1,2.2,2.3,2.4, 2.5 I1-0/c YcTHbIi onpoc

podecCuoHAIbHON P 3, Temsr 3.1, 3.2, 3.3 [1-0/c MaremMaTH4YECKUNA JUKTAHT

NEATEILHOCTH P4, Temr14.1,4.2,4.3,4.4,45,4.6,4.711-0/c,4.8,4.9,4.10, WunuBuayaabHas

IMPUMCHHUTCIIbHO K
Pa3JIMIHBIM KOHTCKCTaM

4.11

P5, Temrr 5.1, 5.2

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

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

P 8, Temn1 8.1, 8.2, 8.3, 8.4, 8.5 II-o/c

P9, Tems1 9.1, 9.2,9.3,9.495

P 10, Temsr 10.1, 10.2, 10.3

P11, Temsr 11.1,11.2,11.3 IT-0/c, 11.4, 11.5, 11.6 I1-o/c
P12, Temsr 12.1, 12.2 T1-0/c, 12.3

P 13, Temsr 13.1, 13.2, 13.3 I1-0/c, 13.4, 13.5, 13.6 I1T-0o/c

P 14, Temnr 14.1,14.2,14.3, 14.4, 14 5 I1-0/c, 14.6

camMocCTosITelIbHas paboTa
[IpencraBnenue pe3yinbTaToB
IPaKTUYECKUX padOT
3amura TBOPUYECKUX padboT
3almuTa UHIUBUTYAJIbHBIX
IPOEKTOB

KoHnTtposnbHas padorta
Brimonnenue
DK3aMEHAIIMOHHBIX 3aIaHUN

OK 02. Ucmionp30BaTh
COBPEMEHHBIE CPEICTBA
TIOMCKA, aHAIN3a 1
UHTEPIPETALUN

P1,Temal.1,1.2,1.311-0/c,1.41I-0/c,1.5,1.6

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

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

P4, Temr14.1,4.2,4.3,4.4,45,4.6,4.7 I1-o/c, 4.8, 4.9, 4.10,

TectupoBanue

Y CTHBIN OIpoC
MaremaTnueckuil JTUKTAHT
NupuBnnyanbHas




uHbOpMaIH U
UH(POPMAIMOHHbIE
TEXHOJIOTHH IS
BBITIOJTHEHUS 33124
IpoheCCHOHATEHOM
JeSTeIbHOCTH

4.11

P5, Temrr 5.1, 5.2

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

P7 Temem 7.1,7.2,7.3,7.4,75,7.6,7.7 I1I-0/c,7.8,7.9, 7.10 II-
o/c,7.11,7.12,7.13,7.14,7.15, 7.16

P 8, Temn1 8.1, 8.2, 8.3, 8.4, 8.5 II-o/c

P9, Temrr 9.1, 9.2,9.3,9.49.5

P 10, Temsr 10.1, 10.2, 10.3

P11, Temsr 11.1,11.2,11.3 IT-0/c, 11.4, 11.5, 11.6 I1-o/c
P12, Temsr 12.1,12.2 I1-0/c, 12.3

P 13, Temnr 13.1, 13.2, 13.3 I1-o/c, 13.4, 13.5, 13.6 I1-o/c
P14, Temnr 14.1,14.2,14.3, 14.4, 14 5 I1-0/c, 14.6

camocTosiTeNbHas padoTa
[IpencraBnenue pe3ynbTaToB
IPaKTHYECKUX padboT
3amuTa TBOPUYECKHUX paboT
3amuTa HHIMBUTYaTbHBIX
IPOEKTOB

KonTponbnas padota
Brinonnenue
HK3aMEHAIMOHHBIX 3aJJaHUN

OK 03. [InanupoBath u
peann30BbIBaTh COOCTBEHHOE
npo¢eCCUOHANIBHOE U
JUYHOCTHOE Pa3BUTHE,
IPEITPUHIMATEITBCKYFO
JeSATEIHLHOCTD B
npodeccruonansHO chepe,
UCITIOJIb30BATh 3HAHUS TI0
(buHAHCOBOW TPAaMOTHOCTH B
Pa3TUYHBIX )KU3HEHHBIX
CUTYaITUsIX

P1,Temall,1.2,1.311-0/c,1.41I-0/c,1.5,1.6

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

P 3, Temn! 3.1, 3.2, 3.3 I1-o/c

P4, Temn14.1,4.2,4.3,4.4,45,4.6,4.7 I1-o/c, 4.8,4.9, 4.10,
4.11

P5, Temsr 5.1, 5.2

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

P7 Teme17.1,7.2,7.3,7.4,75,7.6,7.7 I1-0/c,7.8,7.9, 7.10 II-
o/c,7.11,7.12,7.13,7.14,7.15, 7.16

P 8, Temn1 8.1, 8.2, 8.3, 8.4, 8.5 II-o/c

P9, Tems1 9.1, 9.2,9.3,9.495

P 10, Temsr 10.1, 10.2, 10.3

P11, Temsr 11.1,11.2,11.3 I1-0/c, 11.4, 11.5, 11.6 I1-o/c
P12, Temrr 12.1, 12.2 I1-0/c, 12.3

P 13, Temnr 13.1, 13.2, 13.3 I1-o0/c, 13.4, 13.5, 13.6 I1-o/c

TectupoBanue

YcTHbI onpoc
MareMaTu4ecKui TUKTaHT
NuauBuayanbHas
CaMOCTOSITeJIbHAs paboTa
[Ipencrapiienue pe3yibTaToB
MPAKTUIECKUX PabOT
3amura TBOPUYECKUX padboT
3ammTa UHAUBHUIYaTbHbIX
MIPOEKTOB

Kontponbhas paborta
Breimonnenue
9K3aMEHAIIMOHHBIX 3aJlaHUM
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P 14, Temnt 14.1, 14.2, 14.3, 14.4, 14 5 T1-o/c, 14.6

OK 04. D¢ dextuBHO
B3aMMO/ICHCTBOBATH U
paboTaTh B KOJIJIEKTUBE U
KOMaHJIe

P1,Temall, 1.2,1.311-0/c, 1.4 IT-0/c, 1.5, 1.6

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

P 3, Temnr 3.1, 3.2, 3.3 I1-o/c
P4,Temr14.1,4.2,4.3,4.4,45,4.6,4.7 I1-o/c, 4.8, 4.9, 4.10,
4.11

P5, Temrr 5.1, 5.2

P 6, Temr1 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

P7,Temr 7.1,7.2,7.3,7.4,75,7.6,7.7 I1-0/c,7.8,7.9, 7.10 II-
o/c,7.11,7.12,7.13,7.14,7.15, 7.16

P 8, Temn1 8.1, 8.2, 8.3, 8.4, 8.5 II-o/c

P9, Temr 9.1,9.2,9.3,9.4,95

P 10, Temsr 10.1, 10.2, 10.3

P11, Temsr 11.1,11.2,11.3 IT-0/c, 11.4, 11.5, 11.6 I1-o/c
P12, Temnr 12.1, 12.2 IT-0/c, 12.3

P 13, Temnr 13.1, 13.2, 13.3 I1-o/c, 13.4, 13.5, 13.6 I1-o/c

P 14, Temnr 14.1,14.2,14.3, 14.4, 14,5 T1-0o/c, 14.6

TectupoBanue

YcTHbIN OIIpoc
MartemMaTU4eCKUM JUKTaHT
NunuBunyansHas
caMOCTOsITeNIbHas paboTa
[IpencraBiieHue pe3yabTaToB
PAKTUYECKUX PadoT
3amura TBOPYECKUX PadOT
3alyTa HHIUBUYTbHBIX
IIPOEKTOB

KonTtpoarshas pabota
BreimonHeHue
9K3aMEHAI[MOHHBIX 3aJaHUN

OK 05. Ocy1iecTBisITh
YCTHYIO U TUICBMEHHYIO
KOMMYHUKAIIHIO Ha
TOCYIapCTBEHHOM SI3bIKE
Poccurickon denepannu ¢
y4€TOM O0COOCHHOCTEN
COIMAIBHOTO U KYJBTYPHOTO
KOHTEKCTa

P1,Temall, 1.2,1.31I-0/c,1.41II-0/c,1.5,1.6

P2, Temr 2.1, 2.2, 2.3, 2.4, 2.5 I1-o/c

P 3, Temsr 3.1, 3.2, 3.3 [1-0/c

P4, Temn14.1,4.2,4.3,4.4,45,4.6,4.7 I1-0/c, 4.8, 4.9, 4.10,
411

P5, Temrr 5.1, 5.2

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

P7, Temw 7.1,7.2,7.3,7.4,75,7.6,7.7 I1-0/c,7.8,7.9, 7.10 II-
o/c,7.11,7.12,7.13,7.14, 7.15, 7.16

P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5 IT-o/c

TectupoBanue

YcTHbIl o1poc
MaremMaTu4eCKu JUKTAHT
NuuBuayanbHas
camocTosiTeNIbHas paboTa
[IpencrasiieHue pe3ynbTaToB
MPAKTUYECKUX PadoT
3amura TBOPYECKUX padoT
3ammTa UHIUBUAYaIbHbIX
MIPOEKTOB

KoHnTtposnbHas pabota
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P9, Temr1 9.1, 9.2,9.3,9.49.5

P 10, Temsr 10.1, 10.2, 10.3

P11, Temsr 11.1, 11.2, 11.3 IT-0/c, 11.4, 11.5, 11.6 I1-o/c
P12, Temsr 12.1, 12.2 I1-0/c, 12.3

P 13, Temsr 13.1, 13.2, 13.3 IT-0/c, 13.4, 13.5, 13.6 I1-o/c
P 14, Temn 14.1,14.2,14.3, 14.4, 14 5 I1-0/c, 14.6

BreimosiHenue
JK3aMEHAIIMOHHEIX 3aJITaHUN

OK 06. IIposiBrisATH

rpaXk 1aHCKO-
MaTPUOTUYECKYIO TTO3UIHIO,
JIEMOHCTPUPOBATh
OCO3HAHHOE MOBEICHHUE HA
OCHOBE TPAJIUIIMOHHBIX
00111eYeI0BEUYECKUX
IICHHOCTEM, B TOM YHCJIC C
Y4ETOM FapMOHU3AIUU
ME)KHAIIMOHAJTBLHBIX U
MEKPEITMTUO3HBIX
OTHOILIEHUH, TIPUMEHSATH
CTaHJIapThI
AHTUKOPPYILIUOHHOTO
TIOBEJICHUS

P1,Temal1l.1,1.2,1.311-0/c, 1.4 I1-0/c,1.5,1.6

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

P7 Teme17.1,7.2,7.3,7.4,75,7.6,7.7 I1-0/c,7.8,7.9, 7.10 II-
o/c,7.11,7.12,7.13,7.14,7.15,7.16

P 8, Temn1 8.1, 8.2, 8.3, 8.4, 8.5 II-o/c

P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14 5 T1-0/c, 14.6

TecTtupoBanue

YcTHbIl O1poc
MartemMaTH4eCKUM TUKTaHT
NupuBuayanbHas
camocCTosITeNIbHAsA padoTa
[IpencraBneHue pe3yabTaToB
MPaKTUYECKUX paboT
3amura TBOpYECKUX padOT
3amnmTa UHIUBUAYaTbHBIX
MIPOEKTOB

KoHTposnbHas pabota
Brinmonnenue
DK3aMEHAIIMOHHBIX 3aJaHuil

OK 07. ConericTBOBaThH
COXPAaHEHUIO OKPY KaroLIEn
Cpellbl, pecypcocOepeKeHuIo,
MPUMEHSTH 3HAHUS 00
U3MEHEHUH KIIuMaTa,
IPUHLIUTIBI OEPEXKITUBOTO
POU3BOJICTBA, Y(PPEKTUBHO
JIeHICTBOBAThH B

P1,Temal1l.1,1.2,1.311-0/c,1.41I-0/c,1.5,1.6

P2, Temn 2.1, 2.2, 2.3, 2.4, 2.5 IT-o/c

P 3, Temsr 3.1, 3.2, 3.3 [1-0/c

P4, Temn14.1,4.2,4.3,4.4,45,4.6,4.7 I1-0o/c, 4.8, 4.9, 4.10,
4.11

P5, Temsr 5.1, 5.2

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

TectupoBanue

Y CTHBIN OIpocC
MaremMaTu4eCKu TUKTAHT
NuuBuayanbHas
CaMOCTOsITeNIbHAsA paboTa
[IpencraBnenue pe3ynbTaToB
NPaKTUYECKUX paboT
3amura TBOpYECKUX padoT
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lIp63BI>I‘13.I‘/’IHI>IX CUuTyanusax

P7 Teme17.1,7.2,7.3,7.4,7.5,7.6,7.7 I1-0/c,7.8,7.9, 7.10 II-
o/c,7.11,7.12,7.13,7.14,7.15, 7.16

P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5 I1-o/c

P9, Temr1 9.1, 9.2,9.3,9.495

P 10, Temsr 10.1, 10.2, 10.3

P11, Temsr 11.1,11.2, 11.3 IT-0/c, 11.4, 11.5, 11.6 I1-o/c
P12, Temnr 12.1, 12.2 IT-0/c, 12.3

P13, Temsr 13.1, 13.2, 13.3 I1-0/c, 13.4, 13.5, 13.6 I1-o/c

P 14, Temnr 14.1, 14.2, 14.3, 14.4, 145 I1-0/c, 14.6

3ammTa UHAUBUIYaTbHBIX
IIPOEKTOB

KoHntposnbHas pabota
Brimonnenue
9K3aMEHAIMOHHBIX 3a/IaHUM

[IK

P1, Temsr 1.1, 1.2, 1.4 I1-0/c, 1.5, 1.6

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

P 3, Temnr 3.1, 3.2, 3.3 [1-o/c

P4, Teme14.4,4.5, 4.6, 4.7 I1-o/c

P 6, Temr1 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

P7 Temr17.1,7.2,7.3,7.4,7.5,7.6,7.7 I1-0/c,7.8,7.9, 7.10 II-
o/c,7.11,7.12,7.13,7.14,7.15, 7.16

P 8, Temn1 8.1, 8.2, 8.3, 8.4, 8.5 I1-o/c

P9, Tems1 9.1, 9.2,9.3,9.495

P 10, Temsr 10.1, 10.2, 10.3

P11, Temsr 11.1, 11.2,11.3 I1-0/c, 11.4, 11.5, 11.6 I1-o/c

P 13, Temnr 13.1, 13.2, 13.3 I1-0/c, 13.4, 13.5, 13.6 IT-o/c

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

TectupoBanue

YcTHBII onpoc
MareMaTu4ecKui TUKTaHT
NuauBuayanbHas
CaMOCTOSITeJIbHAs paboTa
[Ipencrapiienue pe3yibTaToB
IPaKTUYECKUX padOT
3amura TBOPUYECKUX padboT
3ammTa UHAUBHIYaIbHbIX
MIPOEKTOB

KonTtponbsHas pabota
Breimonxnenue
DK3aMEHAIIMOHHBIX 3aJJaHUN
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