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1 OBHIASA XAPAKTEPUCTHUKA PABOUYEN ITPOT'PAMMBbBI JUCIHHUITIJINHBI
MaremMmaTtuka

1.1 O6aacTh NnpMeHeHHsI TPOTPAMMBbI

PaGoyass mporpaMma JIUCHUIUIMHBI SIBJISICTCS YacThIO OCHOBHOW  MPOQeCCHOHATLHOM
oOpasoBarenbHON mporpaMmsbl, pazpadorannoit B coorBerctBuu ®I'OC CIIO mo npodeccun 35.01.19
Mactep camoBo-mapkoBoro u nanamadTHoro crpourensctBa GI'OC COO, @OIT COO u ¢ yderom
COOTBETCTBYIOIIUX MPUMEPHBIX PAa0OYHX MPOrpaMM 00Ie00pa30BaTeIbHbBIX AUCITUTLINH.

1.2 MecTo IUCHMIUIMHBI B CTPYKTYype OCHOBHOI mpodeccuoHAJIbHON 00pa3oBaTe/ibHOM
nporpamMmbl: o0mieoOpa3oBarenabHast MOAr0TOBKA, 0a30BbIi YPOBEHb MOATOTOBKH.

1.3 Ilespb n muIaHUpyeMble Pe3yJabTaThl 0CBOCHUSI JUCHHUILINHBI B c00TBeTcTBUM ¢ PT'OC
CIIO u na ocaose ®IroC COO

Leab AUCHUNIMHBI:

- ¢opMHpOBaHUE MPEACTABICHUA O MAaTEeMaTUKE KaK YaCTH MHUPOBOH KYJIBTYPHI U O MECTE
MaTE€MaTUKH B COBPEMEHHOM LMBWIM3ALUU;, O CHOCO0aX OMMCAaHUS Ha MaTeMaTHYECKOM S3bIKE
ABJICHUN pEATbHOTO MHpPA; O MATEMaTHYECKUX MOHATHUAX KaK O BaKHEHIIMX MaTeMaTHYECKHUX
MOJIEJISIX, TO3BOJISIFOIINX ONUCHIBATh U U3y4aTh pa3HbIE MIPOLIECCHI U SIBJICHUS.

— (popMuUpOBaHUE MaTEeMaTUYECKUX 3HAHUN M YMEHHM, HEOOXOJUMBIX B ITOBCEIHEBHOMN JKU3HH,
BJIAJCHUE METOJAaMH JO0Ka3aTeIbCTB M AJITOPUTMOB DEILIECHUS; YMEHHE UX MPUMEHAThH, NPOBOAUTH
JI0Ka3aTeIbHbIE PACCYKIEHUA B X0OJI€ PEUICHUS MAaTEMAaTUYECKUX U IPAKTUYECKUX 3a/ad.

—  pa3BUTHE JIOTMYECKOI'O MBIIIJICHUS, HPOCTPAHCTBEHHOIO BOOOPAXXEHUSI, aITOPUTMUYECKOU
KYJIbTYpPbl, KPUTUYHOCTH MBIIUICHUS HA YPOBHE, HEOOXOAUMOM i Oyayuieil mpodeccruoHanbHON
JeSITeIbHOCTH, JIJIS TIPOJIOJDKEHHS 00pa30oBaHUs M caMo0Opa30BaHusl.

Oco0oe 3HaueHue aucnuIuinHa umeeT npu popmuposanuu u pazsutuu OK u [1K:

Kon u nanmenosanue IL1anupyemble pe3yJbTaThl 0CBOCHHS U CIHILIAHBI
¢dopMupyembix
KOMIIeTeHIHii Oo0mmue JucunnimHapHbie (MpeaMeTHBIE)
OK 01 Beibupatsb criocoObt - TOTOBHOCTbH K TPYAY, -BIaJIETh MeTOJaMH JIOKa3aTelbCTB,
pelreHus 3aaa4y OCO3HaHWE IIEHHOCTH MacTepPCTBa, ANTOPUTMAMH PEIlIeHUS 3a/1a4;
npohecCHOHATBHOMN TPYIOI00HeE; -yMeTh  (pOpMynHpOBaTH  OIpeneTCHHUS,
ESITENBHOCTH -TOTOBHOCTE K aKTHUBHOI AKCHOMBI U TEOPEMbI, TNPUMEHITH WUX,
MPUMEHHUTEIILHO K NESITENHHOCTH TEXHOJIOTMYECKOH 1 MIPOBOJIUTH JI0KA3aTeIIbHBIC PACCYXKICHUS B
pa3IMYHBIM KOHTEKCTaM COIMAJIbHON HAIPaBJICHHOCTH, XOJIe pelIeHus 3aj1ad;
CIIOCOOHOCTh HHUITUUPOBATb, yMemb Onepuposams NOHAMUIMU.
TJTAHUPOBATh U CAMOCTOSATEIILHO -CTeIeHb YMCIIa, JIOrapu(M YUCIIa;
BBITIOHSTH TaKYIO IEATEIBHOCTD; - YMETh BBHITIOJHATH BBHIYHCICHUE 3HAYCHHUN
- HHTEpeC K Pa3InYHBIM cepam U  TpeoOpa3oBaHUs  BHIPAKEHUH
po(heCCUOHAIBHOM IeATEIbHOCTH, CTEMEHIMHU u sorapudmamu,
OBnazeHue YHHUBEPCAIBHBIME | IIPe00pa3oBaHusl  JIPOOHO-PAIIMOHATBHBIX
y49eOHBIMU BBIPYKEHHIA,
[M03HABATEILHBIMY IEHCTBUSIMHU: yMemb Onepuposamsb NOHAMUIMU.
a) 0a30BbIC JIOTMYECKUE JICHCTBHSL: -palMoHaIbHbIE, UPPALMOHAJIBHBIE,
-CaMOCTOSITEIbHO (POPMYIIHPOBATH U [IOKa3aTeJIbHbIE, CTENIEHHEIE,
aKTyaJIM3UPOBATh npobJiemMy, | jorapupMUUecKre, TPUTOHOMETPHUUECKUE
paccMaTpHUBaTh €€ BCECTOPOHHE; ypaBHEHUS ¥ HEPABEHCTBA, MX CHCTEMBI,
-yCTaHaBJIUBaTh CYILECTBEHHBIN | YMemb onepupoeams NOHAMUAMU.
NpU3HAK  WIM  OCHOBaHMA  Juis | -QyHKUMs,  HempepbiBHas  (yHKums,
CpaBHEHHS, KTacCU(pHUKAIIUHN 1 TIpOM3BONHAM, nepBooOpasHas,
06006IIEHNS; OMpeIeJICHHBIN HHTErPaT;
- ompeienars uemd aeartensHoctu, | YMETE HaxonTh HPOU3BOJHBIC
3JIEMEHTapHbIX  (DYyHKIIHUH, HCIIOJIB3YSI
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3a/1aBaTh MapamMeTpsl M KPUTEPUH HX
JIOCTHKCHHS,

- BBIBISTH  3aKOHOMEPHOCTH U
MPOTHUBOPEYHS B PacCMaTPHUBAEMBIX
SIBIICHUSIX;

BHOCHTH KOPPEKTHBHI B JeSITETHHOCTS,

OLIEHUBATH
COOTBETCTBHE PpE3YJIbTATOB  IIEIISM,
OLIEHUBATH PHUCKH TOCJIEICTBUI

ACATCIIBPHOCTH, pa3BUBATh KPCATHBHOC
MBINUICHUE NIPpHU PEHICHUHN XHU3HCHHBIX

npobieM

0) 0a3oBBIe  HCCICIOBATEILCKUC
JIEUCTBUA:

BIIa/IETh HaBBIKAMH yueOHo-
HCCIENOBATEILCKOM M HMPOEKTHOU

ACATCIIbHOCTH, HABBIKaAMU paspCIiCHUsA
mpooJieM;

BBIABIIATH MPUYINHHO-CJICACTBCHHBIC
CBSI3U U AaKTyaJM3MpPOBaTh 3ajady,
BbIABHUI'aTb THUIIOTE3Yy €€ pPCIICHUA,
HaXO0JUTh ApPryMCHTEIL JUUISL
JI0OKa3aTeJIbCTBA CBOUX YTBEP)KICHUM,
337aBaTh MapaMmMeTpbl U KPUTEPHUHU
peLIeHMS;

AaHAJIU3UPOBAaTh IIOJIYYCHHBIE B XOJE
peLieHus 3a7a4un PE3yNbTATHI,
KPUTUYECKU OIICHUBATH X
JIOCTOBEPHOCTb, IPOTHO3UPOBATH HUX
WU3MEHEHUS B HOBBIX YCIIOBUSX;

YMETh  NEPEHOCUTh  3HAHHUS B
MO3HABATEIbHYI0O U  MPAKTUYECKYIO
00JIaCTH JKU3HENEITCIHLHOCTH;

YMETh HUHTEIPUPOBATh 3HAHUS U3
pa3HBIX MPEAMETHBIX 00JIacTeil;
BBIABHUI'aTb HOBBIC NACH, ITPEAJIAraTh
OPUTMHAJIBHBIC MTOAXOABI Y PCIICHUS;
U CIIOCOOHOCTH MCIIOIb30BAHUS HX

B IIO3HABATEJILHOM H COLIMAJILHOH
MIPaKTHKE.

CIpaBOYHBIE MaTepHajbl; HCCIEAOBaTH B
IpOoCTEHIINX  cioydasx  (QyHKIMH  Ha
MOHOTOHHOCTb, HaXOIWUTb HauOOJIBIINE H
HaUMEHBIINE 3HAYCHUS (YHKIUH; CTPOUTH
rpaduKd MHOT'OYJICHOB € HCIIOJIb30BAHUEM
anmnapara MaTeMaTH4eCcKOro aHaJIK3a;
- MPUMEHSTH MPOM3BOAHYIO NPH pEIICHHU
3aJa4 Ha ABIKCHUE; peIlaTh MPaKTUKO-
OPHEHTUPOBAHHBIE 331a4M HAa HAnOOJIbILINE
1 HauMCEHBIINE 3HAYCHUS, HA HaXOXKACHHUE
MyTH, CKOPOCTH B YCKOPEHHUS,;
yMemb Onepuposams ROHAMUAMU.
-pauroHanbHas GYHKIMS, TOKAa3aTeIbHas
¢yHKUus, crenenHas GyHKOus,
norapupmMugeckas GpyHKIu,
TPUTOHOMETpHUUECKHE (PYHKLNH,
oOpaTHble QyHKINY;
-yMETb CTPOUTH IPpa)MKH H3yUEHHBIX
(hyHKIHMI, UCTIOTH30BaTh TpaduKH MIPH
M3y4YCHUH MPOLECCOB M 3aBUCMOCTEH, MTPH
pelIeHNH 33/1a4 U3 APYTHX YIeOHBIX
MIPEIMETOB U 33/1a4 U3 PEATLHOU JKU3HU;
-BBIpaXXaTh OPMYJIaMH 3aBUCUIMOCTH
MEXIY BETUINHAMU;
-yMETh peIIaTh TEKCTOBBIE 3a4a4H Pa3HbIX
THUIIOB (B TOM YHCJIE HAa IPOLIEHTHI, JOIH U
4acTu, Ha IBWKEHHE, paboTy, CTOUMOCTD
TOBapOB W YCIYT, HAJIOTH, 3a7a4H U3
001acTH yNpaBieHUs JINIHBIMU U
ceMelHBIMU (PUHAHCAMH);
- COCTaBJISITh BBIPAXKCHUS, ypaBHEHUS,
HEPaBEHCTBA M UX CUCTEMBI I10 YCIIOBHIO
3aJa4uy,
-HCCIIe/I0BATh MMOMYYCHHOE PElIeHUE U
OIICHMBATh TPAB/IONIO0I00HOCTh
Pe3yIbTATOB;
YMemb Onepuposamsv ROHAMUAMU.
- cpenHee apupMeTHIeCKoe, MeTHana,
HanOoJbIIee U HAUMEHbIIEe 3HAUCHUS,
pasmax, Jucnepeusi, CTaHJapTHOe
OTKJIOHCHHE YHCJIOBOTO Habopa;
- YMETb U3BJIEKaTh, UHTEPIIPETUPOBATH
nHGOPMALIUIO, IPEJCTABICHHYIO B
TabnuIax, Ha Auarpammax, rpadukax,
OTpaXXarolIyl0 CBOMCTBA PeaIbHBIX
MIPOLIECCOB U SIBJICHUIA;
-TIPEJICTABIATh HHPOPMAIHIO C TIOMOIIBIO
TaOJIUI] ¥ THarpaMM;
-MCCIEI0BATh CTATUCTUYECKHE TaHHbIE, B
TOM YHCIIE C IPUMEHEHNEM IpadUuecKuX
METOJIOB ¥ DJIEKTPOHHBIX CPEJICTB;
yMemb Onepuposams NOHAMUAMU.
- CIIy4YaiHBIi OIBIT U CIIy4aiiHOe cOOBITHE,
BEPOSITHOCTD CIIyYAHOTO COOBITHSI,
- YMETh BBIYHCIIATH BEPOSTHOCTh C
HCIOJBb30BaHUEM TpaUIECKUX METOOB,;
-IPUMEHSTH (POPMYJIBI CIIOKEHHUS 1




YMHOKEHHSI BEPOSTHOCTEIH,
KOMOHHATOpHbIE (HaKThI ¥ (YOPMYJIbI IIPH
pELICHUH 3a/1a4;

-OLICHUBATh BEPOSITHOCTH PEaIbHBIX
COOBITHI;

-yMeTb NIPUBOANTH MIPUMEPHI
MPOSIBJICHUSI 3aKOHA OOJIBIINX YUCET B
MPUPOTHBIX M OOLIECTBEHHBIX SIBICHUSX;
YMemb onepuposamv NOHAMUAMU.

TOYKa, MPsIMasi, INIOCKOCTh, IPOCTPAHCTBO,
JIBYTPAHHBIIA YTroJI, CKPSLIMBAIOIINECS
IpsIMbIE, TAPATIIETBHOCTD U
MEePHEeHANKYISIPHOCTD TIPSIMBIX U
TUIOCKOCTEH, YTOJI MEXKIY MPSIMBIMH, YTOJI
MEKTy MPSMOH U TTIOCKOCTBIO, YTOT MEXKIY
IUTOCKOCTSIMH, PACCTOSIHUE OT TOYKH JI0
IUIOCKOCTH, PACCTOSTHIE MEXKTY TPSIMBIMH,
PacCTOsIHUE MEKAY TUIOCKOCTSIMHU;

- YMETb HCIOIb30BaTh IIPH PEIICHUH 3a1a4
U3y4CHHBIC (haKThl U TEOPEMbI
IUITAHUMETPUH; -yMETh OIICHHBATh Pa3Mephbl
00BEKTOB OKPYIKAIOLIETO MUPA;
yMemb Onepuposams NOHAMUAMU.:
MHOTOTPaHHHK, CCYCHUE MHOTOTPaHHHKA,
Ky0, mapaJuresnenumnen, npusMa, mupamua,
¢burypa u moBEpXHOCTH BpAIICHH,
WIMHJP, KOHYC, Imap, cdepa, ceueHus
¢urypsl BpamieHus, MIOCKOCTb,
Kacaromiasicsi cepsl, ITHHAPA, KOHyCa,
IUTONIA b IOBEPXHOCTH TTUPAMHUIBI,
HPU3MBI, KOHYCA, IIHJIMH/PA, IUIO0IIAlb
cdepsl, 00beM Ky0a, IPSIMOYTOIBHOTO
napaJuresieuIe 12, TUPaMUIbl, IPU3MBI,
[MJIMH/IPA, KOHYCa, 11apa;

-yMeTh N300pakaTh MHOTOIPAHHUKH U
MIOBEPXHOCTH BPAIICHHMS, UX CEYCHUS OT
PYKH, C TOMOIIBIO Y€PTEKHBIX
UHCTPYMEHTOB H 3JICKTPOHHBIX CPEJICTB;
-yMeTh PacHo3HaBaTh CAMMETPHIO B
MPOCTPAHCTBE;

- YMETb pacro3HaBaTh PaBUIbHBIC
MHOTOTPaHHUKH;
yMemb Onepuposams NOHAMUAMU.

- IBWYKEHHE B MPOCTPAHCTBE, MOA00HbBIC
(GuUrypbl B IPOCTPAHCTBE; HCIIOIB30BATh
OTHOILICHHE TUIONIA e TOBEPXHOCTEH 1
00BEMOB MOJIOOHBIX (GUTYP TPH PELIICHUN
3aja4;

-YMETh BBIYHCIISATh TEOMETPHYECKIE
BEJIMYMHBI (JUTMHA, YTOJI, IUIOLIa b, 00BEM,
TUTOMIA/Tb TOBEPXHOCTH), UCTIOJB3YS
n3y4eHHbIe (POPMYJIbI U METO/BI;
yMemb Onepuposams NOHAMUIMU.:
MPSIMOYTOJIbHASI CHCTEMA
KOOpPJIMHAT, KOOPIHHATHI TOYKH, BEKTOP,
KOODPJJMHATHI BEKTOPA, CKAISIPHOE
[POM3BE/ICHHE, YTOJI MKy BEKTOPAMH,




CyMMa BEKTOpPOB, IPOU3BEJCHUE BEKTOPA
Ha YHUCIIO;

- HAXOJUTh C IOMOUIBIO N3yUYEHHBIX
(hopMyIT KOOPIMHATHI CEPEANHBI OTPE3Ka,
paccTosiHuEe MEXIy ABYMs TOUKaMU;

-yMETh BBIOMPATH HOIXOISAITNI U3yICHHBIH
METOJ JUIs pelIeHHsI 3a]]a4H, Pacrio3HaBaTh
MaTeMaTHYeCKHe (aKThl 1 MaTeMaTHYECKHE
MOJIEJIN B IPUPOIHBIX M O0IIECTBEHHBIX
SIBIICHUSX, B ICKYCCTBE;

-yMeTb IPUBOJUTH IPUMEPHI
MaTeMaTUYeCKUX OTKPHITUA POCCUUCKON 1
MHPOBOM MAaTEMATHYECKON HAYKHU;

yMemb Onepuposams ROHAMUAMU.

-OmpeeieHue, akCuoMa, TeopeMa,
CJIEJICTBUE, CBOMCTBO, MPU3HAK,
JI0Ka3aTeNIbCTBO, PABHOCHIIbHEIE
(hOopMyIHPOBKY;

-yMeTh OPMYIHPOBATH 0OpPATHOE U
MPOTHUBOIIOJIOKHOE YTBEPIKICHHE,
NPUBOJUTH IPUMEPHI U KOHTPIIPUMEPHI,
HCIOJIBb30BaTh METO MaTEMaTHYECKOI
WHAYKLWH;

-IPOBOJIUTH JIOKa3aTeNbHbIE PacCyKACHUS
IIPU PELICHUH 3a7a4, OLICHUBATh
JIOTHYECKYIO MPaBUIBHOCTD PACCYKICHHUM;
yMemb Onepuposams ROHAMUAMU.

-MHO>KECTBO, TTOJIMHOKECTBO, OTIEpPaIiu
HaJ MHOXECTBaMH;

-yMETh HCIIOB30BaTh TEOPETHKO-
MHO’KECTBEHHBIN anmapar Jisi OMCaHUs
peanbHBIX IPOLECCOB U ABJICHUIN U IPU
pelIeHnH 33/1a4, B TOM YHUCJIE U3 APYTHX
JUCLUTUINH,;
yMemb Onepuposams NOHAMUAMU.

- rpad, cBs3HEBIN rpad, gepeBo, UK, Tpad
Ha TJIOCKOCTH;

-yMETb 33/1aBaTh U ONUCHIBATH Ipadbl
Pa3NUYHBIMU CIOCO0aMu;

- HCTIOJIB30BaTh Ipadbl IPU PEIICHAN
3a/1ay;

yMmemsb c80O0OHO ONepupo8ams
NOHAMUAMU. -COYETaHNE, TIEPECTAaHOBKA,
YHUCIIO COYETaHUH, YHCIIO EPECTAHOBOK;
6unoM HproTOHa; -yMeTh IPUMEHATh
KOMOUHATOpHBIE (PAKThI U PAaCCYKICHUS
JUTSL pEeUICHUS 3a/1a4;

yMemb Onepuposams NOHAMUAMU.
-HaTypaJbHOE YHCJIO, LIEJI0e YHCIIO,
OCTaTOK 10 MOJYJIIO0, pAaIlHOHAIIBHOE YHUCIIO,
WppalMoHaIbHOE YHCII0, MHOXKECTBA
HaTYpalbHBIX, LENbIX, PAalMOHAIBHBIX,
JIECTBUTEIHHBIX YUCEIT;

- YMETh HCIIOJIB30BATh MPU3HAKH
JeTUMOCTH, HAMMEHBLINN OOl JeTnTeNb
1 HauMeHblee o0lee KpaTHOE;




- IMETb NOHATHE O PA3IMYHBIX
MO3UIIMOHHBIX CHCTEMaX CUHMCIICHHS;
yMemb c80O0OHO ONePUPoO8ams
NOHAMUAMU: CTENIEHb C LIEIbIM
[0Ka3aTelleM, KOPEHb HAaTypaJIbHOM
CTENEHH, CTENICHb C PAIlMOHAIBHBIM
MmoKasareseM, CTeNeHb C JeHCTBUTENbHBIM
(BeliecTBEHHBIM) TIOKa3aTeNeM, JIorapupm
YHCIIa, CHHYC, KOCHHYC U TaHTEHC
MIPOU3BOJILHOTO YHCIA;
yMemb Onepuposams NOHAMUAMU.
-~TOXI€CTBO, TOXKIECTBEHHOE
npeoOpa3oBaHKe, ypaBHEHNE, HEPABEHCTBO,
crcTeMa ypaBHCHUH U HEPaBEHCTB,
PaBHOCHIIBHOCT YPaBHEHHI, HEPABEHCTB U
CHCTEM, palliOHAJIbHBIC, HPPALIOHATbHBIC,
MoKa3artesbHbIe, CTETICHHBIE,
JorapruMuiecKre, TPUrOHOMETPHUECKHUE
ypaBHEHMSI, HEPABEHCTBA M CHCTEMBI;
-yMEeTh peliaTh YpaBHEHHUs, HEPABEHCTBA U
CHCTEMBI C MOMOIIBIO Pa3INYHBIX TIPUEMOB;
- YMETh pemarh ypaBHEHHsI, HEPaBEHCTBA
U CUCTEMBI C TIapaMeTPOM;
- IPUMEHSITh YpaBHEHUsI, HEPABEHCTBA, UX
CHCTEMBI JUTS PEIICHHS MaTeMaTHIECKIX
3a1a4 U 3a7a4 U3 Pa3INIHBIX 00JIacTei
HAyKU U peaJIbHOM JKU3HY;
YyMemb c60O0OHO ONePUPoO8ams
nouamusmu. rpaduk QyHKIIN, 0OpaTHAST
(GyHKUUs, KOMIO3UIMS (PYHKINH,
nvHeHHas QyHKIUS, KBaIpaTHIHAas
(dhyHKIM, cTeneHHas (YYHKIHUS C TETBIM
MOKa3aTeJIeM, TPUTOHOMETPHIECKUE
¢yHKIMYU, 00paTHBIE TPHTOHOMETPUYECKUE
(GyHKIWY, TTOKa3aTebHas 1
norapudmMudeckas QyHKIUH;
-yMeTbh CTPOUTH I'paduKu PyHKIIHH,
BBITIOJTHATH TIpeoOpazoBanus rpadukoB
(hyHKIIHIT;
-yMeTbh UCTIOIB30BATh IPadUKH (HyHKITHIA
JUTSL U3YYEHUS TPOIIECCOB M 3aBUCHMOCTEH
NIPY PELICHUH 33/1a4 U3 JPYTHX y4eOHBIX
JUCLUIUINH U U3 pealbHON XKU3HH;
-yMeTb BBIpakaTh (hOpMyIaMu
3aBUCHMOCTH MEX]Y BeJIHIHMHAMU;
yMmemsb c80O0OHO ONepupo8ams
NOHAMUAMU.
-4ETHOCTbH (PYHKLMH, NEPUOAUIHOCTD
(yHKUINY, OTPaHUYEHHOCTD (PYHKIIUH,
MOHOTOHHOCTb (DYHKITUH, IKCTPEMYM
¢dbyHKIMY, HanOoJbIliee ¥ HAUMEHbIIIEe
3Ha4YeHUs] PYHKIUH Ha TPOMEKYTKE;
- YMETh MPOBOJIUTH UCCIIETOBAHNE
(dyHKIUY;
-yMEeTb UCIIOJIb30BaTh CBOMCTBA U rpaduKu
(GyHKUMH U1 peleHus ypaBHeHUH,




HEpaBEHCTB U 3a/1a4 C MapaMeTpamu;
-yMeTh H300pakaTh Ha KOOPAUHATHOU
IUIOCKOCTH MHOXECTBA PeILICHUN
ypaBHEHUH, HEPABEHCTB U UX CUCTEM;
ymemb c60O00HO Onepupos8aniv
noHAMUAMU. -TIOCITIEIOBATEIFHOCTB,
apuMeTHIecKast Iporpeccus,
reoMeTpuuecKas mporpeccusi, 6eCKOHeYHO
yObIBaroMIasi reOMeTpUIecKas IPOTPECcCus;

-yMETh 33/1aBaTh [IOCIIEIOBATEILHOCTH, B
TOM YHCIIE C TIOMOIIBIO PEKYPPEHTHBIX
(opmyat;

YyMemb Onepupo8amsb NOHAMULMU:

-HEMIPEPBIBHOCTD (DYHKINH, ACUMIITOTHI
rpaduka QyHKIIUH, TIEpBasi © BTOpas
MIPOM3BOAHAS (PYHKIINU, TEOMETPHUYECKUH U
(u3NUecKuii CMBICIT TPOU3BOAHOM,
nepBooOpa3Hasi, orpeaeNICHHbBI HHTETPall;
-yMETh HaXOJUTh aCHMIITOTHI Tpadrka
(byHKIHY;

-yMETh BBIYHCIISITH IPOU3BOHBIC CYMMBI,
MIPOM3BEIEHUS, YACTHOTO M KOMIIO3HIIHN
(hyHKIMH, HAXOAUTH ypaBHEHUE
KacaTeJIbHOH K TpauKy QyHKIIH;

-YMETh HCIIOJIb30BaTh IPOU3BOIHYIO IS
rccnenoBanus QYHKIUH, U HAX 0K ISHUS
HAWJTYYILETO PELICHNUs B IPUKIIAIHBIX, B
TOM YHCIIE COLUATBHO-9KOHOMHYECKHUX H
(hm3nueckux 3amadax, Uit ONpeaeTIeHHS
CKOPOCTH U YCKOPEHHS;

-yMEeTh HaXOJHTh TUTOLIA N U 00bEMBI
(uryp ¢ MOMOIIBIO HHTETPATIA;

-YMETh MPUBOIUTH TIPUMEPHI
MaTeMaTHYeCKOTO MOJICIIMPOBAHUS C
MOMOIIIBIO T (hepeHIINATBHBIX
YpaBHEHUI;

YyMemsb onepupo8ams NOHAMUAMU:

-KOMIUIEKCHOE YUCII0, CONPSKCHHBIE
KOMIUIEKCHBIE YUCIIa, MOIYJb U apTyMEHT
KOMIUIEKCHOTO YrcIia, (hopMa 3amucu
KOMITJICKCHBIX Yncel (TreoMeTpruiecKas,
TPUTOHOMETPUYECKAs U aredpandeckas);
-YMETh MPOU3BOUTH ApUPMETHUECKUE
JIEHCTBUS C KOMIUIEKCHBIMU YUCIIAMH;

-IIPUBOJIUTH PHUMEPHI HCIIOIB30BAHUS
KOMIUIEKCHBIX YHCET;

YMemb c60O0OHO ONePUPO8aAmbs
NOHAMUAMU.

-cpenHee apuMeTHIecKoe, MeInaHa,
HanOoJbIIee U HAUMEHbIIee 3HAUCHUS,
pasmax, TUCIepcusi, CTaHJapTHOE
OTKJIOHEHHE JJI51 ONMCAHUS YHCIOBBIX
JTAaHHBIX;

-yMETh HCCIIEIOBATh CTATHCTHUECKHUE
JIAHHBIC, B TOM YHCJIE C TPUMEHEHUEM
rpaMUecKuX METOJIOB U 3JIEKTPOHHBIX
CPEJCTB; rpaMueCKU UCCIICI0BATh




COBMECTHBIC HAOJIOICHHSI C TTIOMOIIIBIO
JlyarpaMM pacceuBaHus U JTMHEUHOU
perpeccuy;

-YMETh HaXOJIUTh BEPOSITHOCTH COOBITHIA C
HCIIONTb30BaHNEM TpayIecKuX METO/IOB;
-IIPUMEHSITH [T PEeIIeHNs 33124 POPMYIIBI
CJIOKEHUS U YMHOXEHUS BEPOITHOCTEH,
(hopMyITy MOJIHOM BEPOSITHOCTH, (POPMYITY
bepuymnmm, komOnHATOpHBIE (PAKTH U
(hopmybl;

-yMETb OIICHUBATh BEPOSITHOCTU PEATbHBIX
COOBITHI;

YMemb Onepuposams NOHAMUAMU:
-Clly4aifHasi BEIMUMHA, paclpeiesicHue
BEPOSITHOCTEM, MaTEMAaTUYECKOE
0’KHMJIaHWE, JUCTIEPCUS U CTAaHAAPTHOE
OTKJIOHEHHE CIIy4allHON BEJTUYUHBI,
(hyHKIIUM pacTipepesicHUS U TUIOTHOCTH
PaBHOMEPHOI0, MOKA3aTEIBHOIO U
HOPMAaJIbHOTO PacIpEAEICHUN;

- YMETb UCIIOJIB30BaTh CBOMCTBA
HU3YUYEHHBIX PACOpPEICICHUN ISl pelIeHUs
3a1ay;

YMETh OTIEpUPOBATH MOHATHUSIMU:

-3aKOH OOJIBIIINX YHCEN, METOIBI
BBIOOPOYHBIX UCCIIEAOBaHUII;

- YMETb MIPUBOJIUTH MIPUMEPHI ITPOSBICHUS
3aKOHA OOJIBIINX YKCEI B MPUPOIHBIX U
OOIIIECTBEHHBIX SIBICHUSX;

yMmemvb c80000HO Onepuposams
nouamuAMU.; TOUKa, IpsIMas, TNIOCKOCTb,
MPOCTPAHCTBO, OTPE3OK, JIy4, IIIOCKUI
YIoj, IBYTPaHHBIN yIroj, TpeXrpaHHbIA
yTOJ1, IepeceKarolrecs, HapauiebHble U
CKPEITUBAIOIINECS MPSIMBIE,
MapajieIbHOCTh U NEPIEHAUKYIIPHOCTD
MPSMBIX U TUIOCKOCTEH, YTOJl MEXKITY
MPSIMBIMHE, YTOJI MEXKTY PSIMOH U
IJIOCKOCTBIO, YTOJl MEXAY IIOCKOCTSIMU;
YMEHUE UCIOJb30BaTh MPU PELICHUU 3324
U3yueHHbBIC ()AKThI U TEOPEMBI
IJITAHUMETPUU; YMEHUE OLICHUBATh pa3MeEpPhl
00BEKTOB B OKPYXKAIOIIIEM MHpE; YMEHHUE
OTIEpUPOBATH OHIATHSIMHU: MHOTOTPAaHHUK,
CedYeHNEe MHOTOTPaHHHKA, TIPABIIILHBIN
MHOT'OTPaHHUK, IpU3Ma, MUpaMUa,
(urypa v IoBepXHOCTh BpaIlICHUS,
OUIUHAP, KOHYC, map, chepa, pasBepTKa
MOBEPXHOCTHU, CEUCHUS KOHYCa U
LUIUHAPA, TapaJIeIbHbIC OCH WU
OCHOBAHHIO, CEYCHHE II1apa, MII0CKOCTh,
Kacawmascs cepsl, MUWINHAPA, KOHYCA;
YMEHHUE CTPOUThH CEUCHHE MHOTOTPaHHUKA,
n300paXkaTh MHOTOTPaHHUKY, QUTYPBI U
IMOBEPXHOCTH BPAIICHUSI, UX CCUCHUS, B
TOM YHCJIE C TOMOIIBIO NEKTPOHHBIX
CpEJICTB; YMEHHE IPUMEHSTH CBOMCTBA
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reOMETPUUYECKHUX (PUTYDP, CAMOCTOSITENBHO
(hopMyITHpOBaTh ONpeeIICHHS U3ydaeMbIX
(uryp, BEIIBUTaTh TUTIOTE3bI O CBOWCTBAX U
MPHU3HAKaX TeOMETPHUYECKHUX PUTYp,
00OCHOBBIBATh UM ONPOBEPTATh HX;
YMEHHE TIPOBOAUTH Kiaccupukanuio Guryp
10 Pa3IMYHBIM MTPU3HAKAM, BBITIOTHSITH
HEOO0XOIUMBIE JOTIOTHUTEIbHBIC
MOCTPOCHHS;

YMeTb CBOOOAHO ONIEPUPOBATH MOHATUSIMH:
wionaab GUrypsl, 00beM GUrypsl,
BEJIMYHMHA YTJIa, PACCTOSHUE OTTOUYKH JIO
IUTOCKOCTH, PACCTOSTHUE MEXKIY MPSIMBIMH,
paccTosiHue MeXIy TIOCKOCTSMHU, II0MIAAb
cdepsl, TIONIa b MOBEPXHOCTH MUPAMUJIBI,
MIPU3MBIL, KOHYCa, HWIHH/PA, 00heM Ky0a,
MPSIMOYTOJIEHOTO TIapaliesenuiesa,
MIMPAMHU/IbI, IPU3MBI, IWIHHIPA, KOHYCa,
niapa; yMeHUe HaXOJUTh OTHOIICHUE
00BbEeMOB MOJTOOHBIX GUTYP;

- YMETh CBOOOIHO OTIEPHPOBATH
MOHSATHSIMH: JIBHXKCHUE, MApaIeTbHBIN
MEPEHOC, CHMMETpPHS Ha IIOCKOCTH U B
NPOCTPAHCTBE, IOBOPOT, MPeodpa3oBaHue
moo6wust, mo00HbIe GUTYPEI; YMEHHE
pacro3HaBaTh paBHbIC H IOJOOHEIC
(Gurypsl, B TOM 4Hcie B IPUPOJIE,
UCKYCCTBE, apXUTEKTYype; yMEHHE
HCTIONTB30BaTh FEOMETPHUYCCKHE
OTHOUICHUS, HAXOIUTh TCOMETPHUYECKHE
BEJINYMHBI (JUTMHA, YTOJI, IUIOIAAb, 00bEM)
MPH PEIICHUH 33724 U3 JPYTUX
JUCLUIUIINH U U3 pEeallbHON KU3HH;
-yMemsb c860000HO ONepuposams
NOHAMUSIMU. TIPSIMOYTOJIbHASI CHCTEMA
KOOPJIMHAT, BEKTOP, KOOPJMHATHI TOUKH,
KOOPJIMHATHI BEKTOPA, CYMMa BEKTOPOB,
MPOM3BE/ICHHE BEKTOPA HA YKCIIO,
pasNiokeHHe BEKTOpa Mo 0a3uCy, CKASIPHOE
NpoM3Be/ICHHE, BEKTOPHOE MPOU3BE/ICHHUE,
YroJl MEX/Ty BEKTOPaMH;

-yMEeTh HCIOJIb30BATh BEKTOPHBIN U
KOOPJIMHATHBIA METOJI ISl PELICHUS
TreOMETPUUECKHX 32144 U 3a]1a4 APYTHX
JHACUATLUINH,;

-yMeTh MOJICTTMPOBAThH pealibHbIE CUTYaIHN
Ha SI3bIKE MaTeMAaTHKH,

- COCTaBIISITh BBIPAXKEHUS, YPABHEHUS,
HEPaBEHCTBA M UX CUCTEMBI 110 YCIIOBHIO
3aJ]]auu, UCCIIEI0OBATh TOCTPOCHHBIE MOJIEITH
C MCIIOJIb30BaHUEM afnmapara ajareopsl,
WHTEPIIPETUPOBATH MOTYyYSHHBIN
pe3yibTaT;

-CTPOUTH MaTeMaTHYEeCKHE MOZEIH C
MOMOILIBIO T€OMETPUUECKUX OHATHH U
BEJINYHH, pellaTh CB3aHHBIE C HUMHU
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MPAaKTUYECKUE 3a8a4U;
-COCTABJIATh BEPOSATHOCTHYIO MOJEIb U
HMHTEPIPETUPOBATH MOTYYEHHBIN
pe3yibTar;

-peIaTh NpUKIaAHbIEe 3aJa4H CPEICTBAMHU
MaTeMaTHUYECKOr0 aHaIN3a, B TOM YHCIIE
COLIMAJIBHO- 3KOHOMUYECKOTO U
(hU3NIECKOro XapaKkTepa;

-yMEeTb BBIOMpATh MOAXOAAINN METO IS

pelieHus 3a1a4y;

- [IOHUMATh 3HAYUMOCTb MaTEMATUKH B

H3yYCHUU IPUPOIHBIX U OOIIECTBEHHBIX

MPOIECCOB U SIBJICHUH;

-YMETb PACIIO3HABaTh IIPOSBIICHUE 3AKOHOB
MaTEMaTHKH B HCKYCCTBE, IPUBOJNUTH
MIPUMEPBI MATEMATHIECKUX OTKPBITUI

POCCHICKON U MUPOBOI MaTeMaTU4ECKOU

HayKH.

OK 02 Hcnons3oBath B obmacth TEHHOCTH HAy4HOTO | -yMemb onepuposamu NOHAMUAMU
COBPEMEHHBIE CPENCTBA MO3HAHUSL: pauMoHaIbHas QYHKIMS,

IIOUCKA, aHAJIu3a U -c(hOpMHPOBaHHOCTH MHPOBO33PCHUS, | MMOKa3aTenbHas  (QYHKOWS,  CTEeleHHas
MHTEPIIPETALNH COOTBETCTBYIOIIETO  COBPEMEHHOMY | (pyHKIMSA, IorapupmMudecKas

uHQOpMaLH, U YPOBHIO pasBUTHS HayK{ U | QyHKOMS, TPUTOHOMETpHUYECKHE (DYHKINH,
UHQOPMaIIOHHEIC 00IIeCTBEeHHOM NPaKTUKH, | 00paTHbIe QYHKIINY;

TEXHOJOI'nu 1J1s
BBITIOJTHEHHMS 3a/1a4
poheCCUOHATBHOMN
JeSITETPHOCTH

OCHOBAaHHOI'O Ha JHaJore KyjbTyp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO
MECTa B MOJUKYJIBTYPHOM MHUPE;

- COBEpIICHCTBOBAaHUE S3BIKOBOH H
YUTATENbCKON KyNbTYphl KaK CPEJICTBA
B3aUMOJICUCTBUSl MEXAY JIOABMH U
IMO3HAHUA MHPA,

- OCO3HAHHME ILICHHOCTH Hay4YHOU
JeSITEIbHOCTH, TOTOBHOCTh
OCYIIECTBIISTh MPOEKTHYIO u
WCCIIEJIOBATENbCKYI0O  JIeATeNIbHOCTh
WMHIMBUAYaJIbHO U B TPYIIIIE.
Osnagenune YHHBEPCAIbHBIMU
yueOHBIMU MO3HaBaTELHBIMH
IEUCTBUSAMU:

B) pabota ¢ nH(opMaIuei:

- BIQJETh HaBBIKAMH TOJTYYEHHS
WHQOPMAIUK M3 MCTOYHHKOB Pa3HBIX
THUIIOB, CaMOCTOSITETILHO
OCYIIECTBIISTh TIOHCK, aHau3,

CHUCTEMATH3alMI0 W HHTEPIPETALNIO
MHQOpPMALMH  PA3IUYHBIX BHIOB |
¢dop™ npezcraBneHus;

- CO3/1aBaTh TEKCThl B PAa3IUYHBIX
dopmarax ¢ y4eTOM Ha3HAUYCHUs
MHQOpPMaMK W ILIENIeBOM ayIuTOPHH,
BBIOUpasT  ONTUMAILHYIO bopmy
NPE/ICTABICHUS U BU3YyaIN3alluH;

- OLICHUBATb JIOCTOBEPHOCTH,
JETUTUMHOCTh  WHbOpManuu,  ee
COOTBETCTBHE TPABOBBIM U MOPAILHO-
TUYECKUM HOpMaM;

yMETh  CTPOUTH Tpaduku
(hyHKIMH, UCTIOTB30BATh
rpaduKd TpH HM3YYCHUH TMPOIECCOB H
3aBUCHUMOCTEH, IMpU peIIeHUuH 3aj]ad U3
JIpYTUX JUCHUIUIMH U 337a4 U3

pEaJIbHOM KU3HU;

- BBIpaXaTb QopMylaMH 3aBUCHMOCTHU
MEXTY

BEJIMYUHAMY;

YyMemb Onepuposams ROHAMUAMU.
TOKAECTBO, TOXKJECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO,
CHUCTEMa ypaBHEHHHI UM  HEPaBEHCTB,
PaBHOCHUIIBHOCTh YpaBHEHUI, HEPABEHCTB U
CHCTEM, pallOHaJIbHbIE, UPPALOHAILHBIE,
MOKa3aTeNIbHbIE, CTETIEHHBIE,

U JIorapu(MHUUECKHIE, TPUTOHOMETPHUYECKHE
YpaBHEHUS!, HEPABEHCTBA 1 CUCTEMBI;

- YMETh pelllaTh ypaBHEHUs, HEPABEHCTBA

U CHUCTEeMBl C TIOMOIIBIO Pa3TUYHBIX
MIPUEMOB; pelliaTh yPaBHEHHs, HEPABEHCTBA
U CHCTEMBI C TapaMeTpoM;

- MPUMEHATh ypaBHEHHs, HEPaBEHCTBA, MX
CHUCTEMBI [UISI PEUICHWs MaTeMaTHYeCKHX
3aJad W 337ad M3 PazIMyHbIX objacTeit
HayK{ U PeaJIbHOM JKU3HU;

HU3YUYCHHBIX

ymemo 6000010 onepuposams
NOHAMUSAMU.
-IBIDKEHWE,  TapajuleJbHBIA  TIepeHoc,

CUMMETpPpHA Ha IINIOCKOCTHN u B
MIPOCTPAHCTBE, MOBOPOT, MpeoOpa3zoBaHUE
110/100Ms1, 10J00HbIe QUTYpPHI;
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- HCIOb30BaTh cpe/cTBa
UHGOPMAITHOHHBIX u
KOMMYHHKAIIMOHHBIX ~TEXHOJOTHH B
pelIeHUN KOTHUTHBHBIX,
KOMMYHHKATHBHBIX u
OpraHMU3aIMOHHBIX 3a1a4 c

coOuoieHreM TpeOOBaHMH
SPrOHOMHUKH, TEXHUKH OE30MacHOCTH,
TUTHCHBI, pecypcocbepexenus,
NPaBOBBIX W 3THYECKUX HOPM, HOPM
MHPOPMAIIMOHHON 0€30MaCHOCTH;

- BJIaJICTh HABBIKAMU PACIIO3HABAHUS U
3aIUTH HHPOPMAIIHH,
WHPOPMALMOHHON 0€30MacHOCTH
JIUYHOCTH.

-yMETh PaclO3HABaTh PAaBHBIC U TOJO0HBIC
durypsl, B TOM 4YHCIE€ B MPHUPOJE,
HCKYCCTBE, apXUTCKTYPE;

- YMETh UCIOJB30BaTh T€OMETPHUECKUC
OTHOIIICHUS, HAXOJUTh FEOMETPUICCKHUE
BEIMYHHBI (AJTMHA, YTOII, TUTOMAb, 00BEM)
IIPY PEIICHUY 3a/1a4 U3 IPYTHX
JUCLIVIUINH U U3 peaibHON KU3HHU.

OK03. IlmanupoBaTh H
peanu30BbIBaTh COOCTBEHHOE

npohecCHOHAIBHOE u
JUYHOCTHOE pasBuTHE,
HpePUHAMATEIBCKYIO

JACATCIIbHOCTD B
npodeccuoHanbHON  cdepe,
UCIIONb30BaTh  3HAHUS IO
npaBoBOH W (MHAHCOBOI

TpaMOTHOCTHU B PAa3JIMYHBIX
JKU3HCHHBIX CUTyallusAX;

B o6mactu myXOBHO-HPaBCTBEHHOTO
BOCIIUTAHUS:

-chOpMHPOBAHHOCTh ~ HPABCTBEHHOTO
CO3HAHHS,PTHYECKOT'O IIOBEAEHHUS;
-CIIOCOOHOCTh OLIEHWBATh CUTYallHIO U
HpI/IHI/IMaTI) OCO3HAaHHBIC peIHCHI/ISI,
OpPHUEHTHPYSICHh HA MOPAIILHO-
HPaBCTBEHHBIE HOPMBI U IICHHOCTH;
-OCO3HAHUME JUYHOrO BKJIaJga B
MOCTPOEHUE YCTONYMBOTO OyAYIIETro;
-OTBETCTBEHHOE OTHOIIEHHE K CBOMM
pOAUTENSIM U JIPYTUM YJICHaM CEMbH,
CO3JaHMIO CEMBbH Ha OCHOBE
OCO3HAaHHOTO MIPUHSTHS [IEHHOCTEH
CEeMEHHON >KM3HU B COOTBETCTBHUH C
TpaauLMsIMU HapoaoB Poccuu;
OBnazeHue YHHUBEPCATbHBIMH
PETYIATUBHBIMH J€HCTBUSIMH:
a)caMOOpTaHMU3aIUs: CaMOCTOSITEITEHO
OCYIIECTBIIATh MO3HABATEIHHYIO
JIESITEIbHOCTh, BBIABISTH IPOOIIEMEI,
CTaBHUTh U

(hopMySIUpOBaTh COOCTBEHHBIC 3aa4u

O6p a30BaTeIbHON ACATCIIBHOCTH B
CUTyaluAX;
- CaMOCTOSATCIIBHO COCTaBJIATh

IUIaH pelIeHUs] NMpoOJIeMBbl C YyYeTOM
MMEIOIUXCSI PECYpPCOB, COOCTBEHHBIX
BO3MOXHOCTEN U MPEANIOYTEHU;

- JlaBaTh OIICHKY HOBBIM
CUTYyalLusM;

- cnoco0cTBOBaTh (OPMHUPOBAHUIO U
NPOSIBIICHUIO TIMPOKOW DPyIUIHN B
pasHbIX 00JacTAX 3HAHWH, MOCTOSHHO
MOBBIIATh CBOW 00pa3oBaTEIbHBIA U
KYJILTYPHBIN YPOBEHb;

0) CaMOKOHTPOJIb:

UCIIOJIB30BaTh IPUEMBI peQIIECKCHH AJIS
OIIEHKW CHUTYyallld, BBIOOpAa BEPHOTO
pEIICHHUS;

- YMETh OIICHUBAaTh PUCKU U

Ymemo onepuposams nonsmusimu:

- pallOHaNIbHbIE, UPPALlMOHAIBHEIE,
MI0Ka3aTelbHEbIE, CTEIIEHHBIE,
JorapuMuiecKre, TPUrOHOMETPUUECKHUE
YpaBHEHUS U HEPABEHCTBA, UX CUCTEMBI;
ymemb onepuposamy NOHAMUAMU.
MHOTOTPaHHUK, CEYEHHE MHOTOIPAaHHHKA,
Ky0, mapasuienenunes, npu3Ma, mupaMmmuza,

¢urypa W  TOBEPXHOCTh  BpAIICHUS,
MWIMHAP, KOHYyC, Imap, cdepa, cedeHUs
burypsr BpaIllCHHS, IUTOCKOCTb,

Kacatomiasics chepsi,
WINHPA, KOHyCa, TUIOIAAb MTOBEPXHOCTH

MUpaMU/Ibl, TPU3MBI, KOHYCa, LWJINHIPA,
101 1b cdepsl, 00BeM KyoOa,
PSIMOYTOJIEHOTO napajuiesenumena,
MUpaMU/IBL, TPU3MBI, IWJIMHAPA, KOHYCA,
mapa;

-yMeTh H300pakaTh MHOTOTPaHHUKH H
MOBEPXHOCTH BpAIIEHHUS, WX CEUEHHUs OT
pyKH, c MOMOIIBIO YEePTEKHBIX
HHCTPYMEHTOB U

3IEKTPOHHBIX CPE/CTB,;

- YMETh pacro3HaBaTh CHMMETPHIO B
MIPOCTPAHCTBE;

- YMETh Paclo3HaBaTh MPaBUIbHBIE
MHOTOTPaHHUKH;

yMemb Onepuposams NOHAMUAMU.

- MpsAMOYrojibHas cHUCTeMa KOOpJWHAT,
KOOpPAWHATHI TOYKH, BEKTOP, KOOPAWHATHI
BEKTOpa, CKAIAPHOE IPOM3BEIEHHE, YIoJl

MEXAy BEKTOpaMH, CyMMa BEKTOpPOB,
[IPOM3BEICHUE  BEKTOpa  Ha  4YHUCIIO;
HaxOJUTh C

ITOMOUIBIO M3YYEHHBIX bopmyn
KOOPIUHATHI CEepeIHbI OTpe3Ka,

PaCCTOAHUC MEXKAY ABYMSA TOYKaMHU.
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CBOCBPCMCHHO TPHUHHUMATL PCHICHUA
10 UX CHUXKCHHUIO,

B) SMOLIMOHAJILHBIM ~ MHTEJICKT,
MpEAnoIaraomuni chopMupoBaH-
HOCTB:  BHYTPEHHEHl  MOTHBAIUH,
BKJIIOYAOIIEH CTpeMJIeHHE K
JOCTIDKEHMIO  LEeIM W yCHexy,
ONTUMU3M, WHHUIIMATUBHOCTH, YMEHUE
JIeCTBOBaTh, HWCXOIsI W3  CBOMX
BO3MOKHOCTEH;

- SMITaTHH, BKJIFOYAIOIIEH
CITOCOOHOCTH MTOHUMATh

SMOIMOHAJIBHOE€ COCTOAHHE OPYTux,
YUUTBIBATH €ro Ipu OCYIICCTBICHUN

KOMMYHHKaIUH, CIIOCOOHOCTh K
COYYBCTBUIO U CONIEPEIKUBAHUIO,
- COMAaJIbHBIX HaBBIKOB,

BKJIIOYAOIIHX CIIOCOOHOCTE
BBICTPAaNBaTh OTHOILICHHUS C JPYTHMH
JIIOJTbMH, 3a00TUTKCS, MPOSIBIIATH
HMHTEPEC U pa3peniaTh KOHQIUKTHL.

OK 04. DddextnBHO
B3aUMOJICHCTBOBATh U
paboTaTh B KOJUIEKTUBE U
KOMaHJIe;

TOTOBHOCTh K CaMOpa3BUTHIO,
CaMOCTOSITETIbHOCTU u
CaMOOIpeIeNIeHHIO;

-OBJIaJIEHIE HaBBIKAMHU y4eOHO-
UCCIEAOBATENbCKOM, MPOCKTHOU U
COIIMAILHOM JeSITEIIbHOCTH;
OBnanenue YHHUBEPCAIbHBIMU

KOMMYHHKATUBHBIMH JICHCTBUSIMU:
0) coBMeCTHAS IeATEIHHOCTD:

- TOHMMaTb U  HCIOJb30BATh
MIPEUMYILECTBA KOMaHTHOH u
WMHIMBUIYaJIbHON paboThl;

- [OpUHMMATh LEIM  COBMECTHOU
JIeATEIbHOCTH, OPraHU30BBIBATH U
KOOPAVHHUPOBATH [JEHCTBHS TIO €€
JIOCTHKEHHIO: COCTaBIATh  IUIAH
JIEHCTBHNA, pacHpelessTh poJid ¢
Y4ETOM MHEHUI Y4aCTHUKOB

o0CcyXJaTh pPe3ylbTaThl COBMECTHOU
paboTsr;

- KOOPJMHUPOBAaTH M  BBINOJHAThH
paboTy B  YCIOBHSIX  PEAIBHOTO,
BUPTYQJIbHOTO M KOMOWHHPOBAHHOTO
B3aUMOJICUCTBHUS;

- OCYIIECTBIISATh MTO3UTHBHOE
CTpaTeruyecKoe MOBe/ICHUE B
Pa3jMUYHBIX CHUTYaIUsX, IPOSBIIATH
TBOPYECTBO M BOOOpaXKEHHE, OBITH
WHUIIMATUBHEIM.

OBnanenue YHHUBEPCATbHBIMH
PETYJIATUBHBIMH JCHCTBUSIMU:

T) IPUHSTHE CeOs U APYTUX JIFOJICH:

- NPUHUMATh MOTUBBI WU apryMEHThI
JpyTHUX Jonen pu aHam3e
pe3yIbTaTOB ACSITEILHOCTH;

YyMemsb onepupo8ams ROHAMUAMU.
-CITyJaiiHBI OTBIT W CIlydaifHOE COOBITHE,
BEPOSITHOCTh CITyYaiiHOTO COOBITHS;

-yMeThb  BBIYMCISATH  BEPOSTHOCTh  C
HCIOJIb30BaHUEM IPaQUIECKUX METOMOB,;
-IPUMEHATH  (OPMYJIBI  CIOXKEHHUS U
YMHOXXEHHUS BEPOSITHOCTEN
KOMOMHATOpHBIE (akThl W (QOPMYIBI TIpH
pelIeHnN 3a1a4;

-OIICHUBATh BCPOATHOCTU PCaJIbHBIX
COOBITHH; 3HAKOMCTBO CO CIydailHBIMHU
BEJIMYMHAMU;

-yME€Th MPUBOIUTHL IPUMEPHI IPOSBICHUS

3aKOHa OOJIBIINX YUCEN B MPUPOAHBIX U
OOIIECTBEHHBIX SBICHUSX;
ymemb €c80000HO
NOHAMUAMU

-CTENIeHb C IIeJBIM TIOKa3aTesieM, KOPEHb
HaTypaJIbHOW CTENICHH, CTEIIeHb C
pallMOHATBHBIM [OKA3aTeleM, CTENeHb C
JIEHCTBUTEIBHBIM ITTOKa3aTeleM, JIorapugm

onepuposamuy

9HCcia, CHHYC, KOCHHYC MW  TaHTEHC
MPOH3BOJIBHOTO YHCIIA;

yMmemo 6000010 onepuposanu
nouamusmu: Tpadpuk QyHKIUHA, oOpaTHAs
hyHKIHS, KOMTIO3UIIHSA (hyHKIHIA,
nvHeHHas QyHKIuS,

KBapaTHYHAas ¢$byHKUUSA, CTeTeHHast
¢yHKUMS  C  LeABIM  TIOKasaTelneM,

TPUTOHOMETPUYECKUE (YHKIIUHU, OOpaTHBIC

TPUTOHOMETPUIECKHE byHKIUH,
IIOKa3aTcJIbHaA u JIOoT apI/I(I)MI/I‘leCKaH
bynxiuy;

-yMeTbh CTPOUTH I'paduKu PyHKIIHH,
-BBIIOJIHATE  IIpeoOpa3zoBaHusi TrpadUKoB
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- TpU3HaBaTh CBOE MPaBO U IPaBO
JIPYTUX JIFO/IeH Ha OMTHOKY;
- pa3BUBaTh CIIOCOOHOCTH TOHUMATh
MU C TIO3UIIMHU APYTOro YeJIOBEKA.

(hyHKIHIA;

-yMeTh HCIIONIB30BaTh rpadukn QyHKMit
JUISL U3YYEHHsI TIPOLIECCOB U 3aBHCUMOCTEH
OpH  peUleHuH  3aJad M3 JIpyrux
JUCLHUIUINH U U3 PeabHOHN KU3HHU;
-BBIpaXaTh  (opMyJIaMH  3aBUCHMOCTHU
MEX]ly BEIMYMHAMU;

€80000HO ONepUPOBaAMb NOHAMUAMU.
-4eTHOCTh ~ (YHKIHMH,  I[EPUOAWIHOCTD
(yHKUIWH, OTPaHUYEHHOCTD (PYHKIIUH,

MOHOTOHHOCTb  (DPyHKIMH,  3KCTpEeMyM
(byHKIIME, HanOONbIIee W HaWMEHbBIIEe
3Ha4YeHUs] PYHKIMH Ha TPOMEKYTKE;
-yMETh MIPOBOANTH HCCIIETOBaHNE
byHKIHIH;

- YMETb UCTONB30BaTh CBOMCTBA U rpaduKu
GyHKUMH Ui pelleHus — ypaBHEHHIA,

HEPABEHCTB U 3334 C IapaMeTPaMH;
- n300pakaTh Ha KOOPAWHATHON IJIOCKOCTH
MHO>KECTBA PELICHUI YpaBHEHUM,
HEPABEHCTB U X CHUCTEM.

OK 05. OcymiecTBisTh
YCTHYIO U INCbMEHHYIO
KOMMYHHUKAIIUIO Ha
roCyJapCTBEHHOM SI3bIKE
Poccuiickoii ®eaepannu ¢
YUETOM OCOOCHHOCTEH
COLIMAJIHOTO U KYJIETYPHOTO
KOHTEKCTa,

B obnact
BOCIIMTAHUS:
-3CTETHYECKOEC OTHOIICHHUE K MUPY,
BKIIFOYAsl 3CTCTUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA,
TpyJa U 0OIIECTBEHHBIX OTHOIICHHIA;

9CTCTHYCCKOI'O

-CIIOCOOHOCTH BOCIPUHUMATH
pas3yInvHbIe BUJIBI HCKYCCTBa,
TpaluLMM K TBOPYECTBO CBOEr0 H
JIPYTUX HapOJIOB, OIIYIATh
SMOIIMOHAJILHOE BO3ACICTBIE
HCKYCCTBA,

'Y6€)KZI€HHOCTB B 3HAYUMOCTHU IJIA
JMYHOCTH u o01ecTBa
OTEYECTBEHHOTO u MHPOBOT'O

HMCKYCCTBA, ATHUYECKUX KYJIbTYPHBIX
TpaJuLMi U HAPOJTHOT'O TBOPYECTBA;
-TOTOBHOCTh K CaMOBBIPQXKECHHUIO B
pa3HBIX BUJIaX UCKYCCTBA, CTPEMIICHUE
MPOSIBIIATH KauecTBa

TBOPYECKOU JTMYHOCTH;

OBinageHue YHHUBEPCATBHBIMU
KOMMYHHUKATUBHBIMH JICHCTBUSMHU:
a) oO1reHue: OCYIIECTBIIATh

KOMMYHUKAIIUU BO Bcex cepax
JKU3HU;
-pacrto3HaBaTh
cpelcTBa o0IIeHus,
- TIOHMMAaTh 3HAYEHHE COLMAIBHBIX
3HAKOB,

- pacrno3HaBaTh MIPEANOCHUIKI
KOH(JIUKTHBIX CUTyalUil U CMSr4arhb
KOH(IIUKTHI;

-pa3BepHYTO U JIOTUYHO U3JaraTh
CBOIO TOYKY 3pEHMSI €

HeBepOaIbHBIE

YyMemb Onepuposams NOHAMUAMU.
-cpenHee  apudMeTHUecKoe,  MeAHaHa,
HauOOJIbIIICE W HAaWMEHBIICE 3HAYCHUS,
pa3max, Jucrepens, CTaHJapTHOE
OTKJIOHEHHE YUCJIOBOTO HabOPa;

-yMETb  HU3BJEKaTb, HUHTEPIPETUPOBATH
nHpOpMaLHIo, NPEICTABICHHYIO B
Ta0bIuIax, Ha JguarpaMMmax, Trpadukax,
OTpaXkarollyo CBOICTBa peaJIbHBIX
ImpoueccoB u HBJ’ICHI/II\/'I; MMpeaACTaBJIATh
“HGOPMAIIMIO C TOMOMIBI0 TabMUI ™
auarpamMm; HUCCICA0BATH CTATUCTUYCCKUEC
JaHHBIC, B TOM 4YHCJIEC C TMPUMCHCHUCM
rpau4ecKux METOI0B U

3JIEKTPOHHBIX CPEJICTB;

YyMemb Onepuposamsv ROHAMUAMU.

-TOYKa, npsimas, IJIOCKOCTb,
MIPOCTPAHCTBO, JBYI'paHHBIH yrod,
CKpEIMBaIOLIHEC MpsIMBIE,

napayiebHOCTh W TIEPIEHANKYIIPHOCTD
MPSMBIX U TUIOCKOCTEH,
yrojl MEXIy TPSMbIMH, YroJd MEXIY
OpsSIMOM W IUTOCKOCTBIO, YTOJN  MEXIY
IUTOCKOCTSIMH, PACCTOSIHHE OT TOYKH JIO
[JIOCKOCTH,
paccTostHue MEXAy INPsAMBIMU, PACCTOSHUE
MEKTY TUTOCKOCTSIMHU;
-yMETh HCIOJb30BaTh MPU PEIICHUU 33]a4
HA3y4YEHHBIE (baxTh 51 TEOPEMBI
HHaHI/IMeTpI/II/I; yMeHI/Ie OLICHUBATH pa3MepH
00BEKTOB

OKPYIKAOIIEro MUpA.
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HCIIOJIb30BAHUEM SA3BIKOBBIX CPCACTB.

OK 06. IIposBnsaTs
TpaKIaHCKO-
MaTPUOTUYECKYIO MO3UIIUIO,
JIEMOHCTPHUPOBATH
OCO3HAaHHOE MOBEJICHUE Ha
OCHOBE TPAJUITMIOHHBIX
00IIEYEITIOBEYCCKUX
IIEHHOCTEH, B TOM YHCJIC C
Y9eTOM TapMOHH3AIHH
MEXXHAIMOHATBHBIX U
MEKPEITUTHO3HBIX
OTHOIIIEHUM, TPUMEHSITh
CTaHJapThI
AHTUKOPPYIIIUOHHOTO
ITOBEJICHMS,

- OCO3HaHWE  OOYYAFOIIMMHUCS
poccuiickoit rpak JaHCKOU
UJCHTUYHOCTH;

- [IeJICHANPABICHHOE  Pa3BUTHE
BHYTPEHHEH TMO3WIMK JIMYHOCTH Ha

OCHOBE  JIyXOBHO  HPABCTBEHHBIX
LIEHHOCTEN Hapo1oB Poccuiickoi
®denepanuu, HUCTOPHUYECKUX u

HaIlMOHAJIBbHO- KyJIbTYPHBIX TPaIULINH,
(hopMHpOBaHUE CUCTEMBI

3HAYUMBIX LIEHHOCTHO-CMBICJIOBBIX
YCTaHOBOK, aHTUKOPPYILIMOHHOTO
MHUPOBO33PEHHUA, MIpaBOCO3HAHMUS,
3KOJIOTMUYECKOU KyNbTYpHI,
CIOCOOHOCTH CTaBUTH LIETM M CTPOUTH
JKU3HEHHBIE TUIAHBL;

B yacTu rpaxaaHCKOro BOCITUTaHMS:
-0CO3HaBaTh KOHCTUTYLIMOHHbIE

IpaBa U 00A3aHHOCTH, YBa)KaTh 3aKOH
Y TIPaBOTIOPSIIOK;

- OPUHUMATh  TPaJULHOHHbIC
HAI[MOHAIIbHBIC,  OOIICYEIOBEUCCKUEC
TYMaHUCTHYCCKHUEC U JCMOKPATUYCCKUC
LCHHOCTH;

TOTOBHOCTb HPOTHBOCTOSITh
UJICOJIOTUH IKCTPEMH3MA,
HaIlMOHAJIU3Ma, KCeHOPOoOHH,
JUCKPUMHUHAIIMK [0  COLUATBHBIM,
PEJIUTHO3HBIM, PacoBBIM,

HaI[MOHAIBHBIM NPU3HAKaM;
-OBITh TOTOBBIM BECTH COBMECTHYIO
JIEATENBHOCTD B MHTEpecax
TPaXXAaHCKOTO oOrmiecTBa,
y4acTBOBaTh B CaMOYIPAaBJICHUH B
0011eo0pa3oBaTeIbHON  OpraHU3alruu
UAETCKO-IOHOIIECKUX OPTaHU3aLHsAX;
-YMEThb B3aUMOJIEHCTBOBATH c
COLIMAIbHBIMU WHCTUTYTaMH B
COOTBETCTBHH C UX (QYHKUUSIMH U
Ha3HAYECHUEM;

- OBITh TOTOBBIM K T'YMaHHUTapHOH H
BOJIOHTEPCKOU JEATENBHOCTH;
MaTPUOTUYECKOTO BOCITUTAHUS:
-chOpMHPOBAHHOCTH poccuiickoin
TpaXTaHCKON HWIEHTUYHOCTH,
MaTPUOTH3MA, YBAKEHUS K CBOEMY
Hapody, 4YYyBCTBA OTBETCTBEHHOCTHU
nepen Ponunoii, ropmoctu 3a cBoit
Kpal, cBoro PomuHy, CBOM S3BIK H
KyJIbTypy, TpOIIJIOE ¥ HACTOsIIee
MHOT'OHallMOHAJIBHOIO Hapoja Poccuu;
-IIEHHOCTHOE OTHOILICHHE K
TrOCy/IapCTBEHHBIM CHUMBOJIaM,
UCTOPHUYECKOMY W TPHUPOJHOMY
HacJIIUI0, NMaMSTHUKAM, TPagULIHIM

YyMemb Onepupos8amsb NOHAMUAMU:
-IpSAMOYTOJIbHAST ~ CHCTEMa  KOOpPJIWHAT,
KOOpAWHATHl TOYKU, BEKTOP, KOOPAWHATHI
BEKTOpa, CKaJsIpHOE IPOW3BENICHUE, YTOJ
MEXIy BEKTOpaMH, CyMMa BEKTOpPOB,
MIpOM3BEJIEHUE  BEKTOpa  Ha  YHCIO;
HAXOJAUTH C MOMOIIBIO U3YYEHHBIX (HOpMYI
KOOPIUHATHI CEepeIIHbI oTpe3Ka,
paccTosHUE MEXAY ABYMS TOUKaMHU;

-yMeTb BBIOMPATh MOAXOISAIINN U3yYCHHBIN
METOJI ISl pellIeHns 3a]a4d, Paclio3HaBaTh
MaTeMaTHdecKue pakThl 1 MAaTeMaTUIECKIe
MOJIEJIN B IPUPOJHBIX M OOIIECTBEHHBIX
SIBIICHUSAX, B ICKYCCTBE;

-yMETh MIPUBOJUTH MIPUMEPBI
MAaTE€MAaTHYECKUX OTKPBITUM POCCUMCKON U
MHPOBOM

MAaTEeMAaTHYECKON HayKH.
yMmemy onepuposams HOHAMUAMU:
-CIIy4allHbIH OMBIT W cly4aiiHoe cOoOBITHE,
BEPOSITHOCTD CIIyYailHOTO COOBITHS;
-yMETb  BBIYHCIATH  BEPOSTHOCTH  C
UCIIOJIb30BaHUEM TPpadUueCcKUX METOJIOB;
-IPUMEHATh  (OPMYJNIBI  CIOXKEHHUS U
YMHOXKEHHUS BEPOSITHOCTEH,
KOMOMHATOpHBIE (QaKThl ¥ (QOPMYIBl MpU
pelIeHny 3aaa4;
-OLICHUBATh BEPOATHOCTH peaNbHBIX
COOBITHH; 3HAKOMCTBO CO CIydaifHBIMHU
BEJIMYMHAMY;
-YMETb IPUBOIUTE IPUMEPHI

MIPOSIBJICHUS 3aKOHA OOJIBIIMX YUCET B

MPUPOIHBIX W OOIIECTBEHHBIX SBJICHUSX.
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HaponoB  Poccum,  mOCTHXKEHHSAM
Poccun B Hayke, HMCKycCTBE, CIIOpTE,
TEXHOJIOTHSIX U TPY/IE;

-ujeiiHas yOeKJeHHOCTb, TOTOBHOCTD
K CchoyxeHuio u 3ammure OTeuecTsa,
OTBETCTBEHHOCTb 32 €T0 Cya50Y;
OCBOEHHBIE 00yJaromuMucs
MEXKITPEeMETHBIE TOHSTHS u
YHHUBEpCalbHble y4ueOHBIE AEHCTBUA
(perynsaTHBHBIC, TO3HABATENbHBIE,
KOMMYHHKAaTHUBHBIE);

-CIOCOOHOCTh HMX HCIOJNB30BaHHUSA B
MTO3HABATEIBLHOMN u COLIMAJIBHOMN
MpaKTHUKE, TOTOBHOCTh K
CaMOCTOSITETIbHOMY IUIAHMPOBAaHHUIO U
OCYIIECTBICHHUIO y4aeOHOH
JeSITeIbHOCTH, OpraHn3aliy y4eOHOro
COTPYAHUYECTBA C MEAArOTHYECKHUMHU
paOOTHMKAaMM U CBEPCTHUKAMH, K

YYaCTHIO B MOCTPOCHUH
WHIWBUAYaTbHOH  00pa3oBaTeNbHON
TPaCKTOPHUH;

-OBJIaJIeBaTh HABBIKAMH y4eOHO-
HCCIIEN0BATEIbCKOM, IIPOEKTHOMN U
COITMAITLHOM JACSITEIHFHOCTH;

OK 07. ConericTBOBaTh
COXPaHEHUIO OKpY)KatoUen
cpepl,
pecypcocOepekeHuto,
MPUMEHATH 3HAHUS 00
M3MEHEHUH KIIUMaTa,
NPUHIMIIEI OEPEKITNBOrO
MIPOU3BOACTBA, IPPEKTUBHO
JIeHiCTBOBATh B
Ype3BbIYAHBIX CHTYAIHSIX;

-pa3pabaTeiBaTh  IUIAH  PELICHHS
npobjeMbl C¢  y4eToM  aHaiu3a
UMCIOIINXCA MaTCpUuaIbHbIX u
HEeMaTepHAIBHBIX PECYPCOB,;
-OCYIIECTBISITh  IIeJICHANPABICHHBIH
MOUCK HEepeHoca CPeACTB U CIOCOOO0B
JIedcTBUst B MPodecCHOHATBHYIO
cpeny;

-YMETb NEPEHOCUTH 3HaHUA B

IMMO3HABATCIIBHYIO HW  HNPAKTUYCCKYIO
obmacTu KHU3HEACATCIbHOCTH,
-apeajiaraTtb HOBBIC IIPOCKTHI,
OLCHMBATH WJACHU C ITO3HIIMHM HOBU3HBI,
OpPUI'MHAJIbHOCTH, HpaKTH‘IeCKOﬁ
3HAYUMOCTH,
-aaBaTb OLICHKY HOBBIM CUTYallUAM,

BHOCUTBH KOPPEKTUBLI B ACATCIIbHOCTD.

ymemb onepupoeantbo NOHAMUAMU.

-pyHKIHA, HenpepbIBHAS byHKIMS,
MIPOU3BOJIHAS, nepBooOpaszHas,
onpeeIeHHbINA

UHTETPa;

-yMeThb HaXO/UTh MIPOU3BOTHBIE
SNIEMEHTAPHBIX  (QYHKIMH,  UCIOIB3YS
CIIPaBOYHBIC MaTEPUAIBI;

-MCCNIE/IOBATh B MPOCTEHIIMX — CITydasx

q)YHK]_[I/II/I Ha MOHOTOHHOCTb, HAXOOUTh
HauOOIbIINEe W HAUMEHBIIME 3HAUCHUS

(hyHKIIHIT;
-CTpOUTh  rpaUKM  MHOTOUIIEHOB  C
UCTIONIb30BAaHUEM ammapara

MaTeMaTHYECKOT0 aHaAIIN3a;
-IIPUMEHSTh INPOU3BOAHYIO INPU PELIECHUU
3a/1a4 Ha JBW)KCHUE; penlaTh PAKTHKO-
OPHEHTHUPOBAHHBIE 33/1a4M HAa HaWOOJIbLINE
Y HauMEHbIINE 3HAYCHHUs, HA HAXOXKJICHUE
IIyTH, CKOPOCTH U YCKOPEHUS;

YMemsb onepupo8ams ROHAMUAMU:

-BWKEHUE B TMPOCTPAHCTBE, TOJAOOHBIC
(uUTypHI B IPOCTPAHCTBE;

-MCTIOJIb30BaTh  OTHOIIGHHE  IJIOMIAAeH
MOBEPXHOCTEH ® O00BEMOB  IMOJOOHBIX

(buryp npH pereHnu 3a1ad;

-YMETb BBIYUCIIATE TCOMETPUICCKHUE
BEJIMYMHBI (AJIMHA, YTOJI, IUI0MIAb, 00bEM,
TUTOINA/b TOBEPXHOCTH), UCTIONB3YS
W3y4YeHHbIe ()OPMYIIBI U METO/IBL.
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OK 08. HMcmonp30BaTh
cpenctBa GU3MUECKON KYJThb-
Typbl JUIS COXPaHEHUS U
VKpEIUIEHUS  370pPOBbS B
mporecce  MpoeCCHOHATE-
HOM JeATEIbHOCTH M TIOJ-
JIepIKaHUS HEOOXOIMMOro
YpOBHS (DPU3UUYECKON TOArO-
TOBJIEHHOCTH;

- TOTOBHOCTh K TpPYAy, OCO3HAHHUEC
[EHHOCTH MaCTepCTBa, TPYAOITIO0HE;

- TOTOBHOCTDH K aKTUBHOH
JEATCIbHOCTH TEXHOJIOTHUECKOH M
COIMaIbLHOMN HaIIpaBJICHHOCTH,
CIIOCOOHOCTH WHUOUHUPOBATH,
IJIaHUPOBATH nu CaMOCTOATCIIBHO

BBITIOJTHSTH TAKYHO ICATCIIEHOCTD;
- HWHTEpeC K Pas3IudHbIM cdepam
po(heCCUOHANTBHON EATEIHOCTH,

-yMeTh H300pakaTh MHOTOTPAHHUKH U
MTOBEPXHOCTH BPAIEHHS, WX CEUEHUS OT
pyKu, c MTOMOIIBIO YEPTEIKHBIX
WHCTPYMEHTOB U JJIEKTPOHHBIX CPEJICTB;

- YMETh Pacro3HaBaTh CAMMETPHIO B
MIPOCTPAHCTBE; IIpaBUIIbHBIE
MHOTOTPaHHHUKH,

-yMeTb MOJICIIMPOBATh PEATbHBIC CUTYaIlUU
Ha SI3bIKE MaTEMaTHKH.

IIK 1.1. Ilpou3BomuTs TOA-
TOTOBUTENBHBIE paboOThl U
paboTbl OCHOBHOTO MPOGUISL
Mo 0JIarOyCTPOWCTBY W 03e-
JICHEHUIO Ha TOPOJACKUX Tep-
pUTOpHUSAX U OOBEKTax cano-
BO-TIAPDKOBOTO M JIaHA-
A THOTO CTPOUTENHCTBA.

B 4actu TpymoBoro BoCIiuTaHUs:
- TOTOBHOCTh K TpyHdy, OCO3HAaHHUE
IICHHOCTH MacTepCTBa, TPYA0JI00uE;

- TOTOBHOCTh K AKTHBHOMN
JeATEIBHOCTH ~ TEXHOJIOTMYECKOH |
COIIMATBHON HAIPaBJICHHOCTH,
CIOCOOHOCTD WHHULUMPOBATH,
IVIAHUPOBATh M CaMOCTOSITENIBHO

BBITIOJTHATD TAKYIO JIEATEIILHOCTH;
- HHTEpeC K Pa3IUYHBIM cdepam
npodeccnoHaNbHOM A TETbHOCTH,

OBnaneHue YHUBEpCAIbHBIMU
y4aeOHBIMU 03HaBaTEIbHLIMU
NECUCTBUSIMHU:

-yMems onepuposama NOHAMUAMU.
MHOT'OTPaHHUK, CEYEHHE MHOTOIPAHHHKA,
Ky0, mapaJuienenurne], mpu3Ma, mupaMmuia,
¢urypa W  TOBEPXHOCTh  BpAIICHUS,
LWINHAP, KOHYC, IUIOUIagb MOBEPXHOCTH
MUPaMUIbI, TPU3MBL, o0beM  KyOa,
MIPSIMOYTOJIEHOTO napasuiesienumnesa,
MUpPaMHUIBl, NPHU3MBI, IIWIMHAPA, KOHYycCa,
mapa;

-yMeTh H300pakaTh MHOTOTPaHHUKH U
MIOBEPXHOCTH BpAILEHHS, UX CEYEHHUs OT
pyKH, c MOMOILBIO YEePTEKHBIX
WHCTPYMEHTOB U 3JIEKTPOHHBIX CPE/ICTB;

- YMETbh paclo3HaBaTh CUMMETPHIO B

a) 0a30BbIE JIOTMYECKUE NEUCTBUS: IIPOCTPAHCTBE; [IPaBUIIbHBIC
0) 6a30BBIC IOTHUECKHE ACHCTBHS MHOTOTPaHHUKH;
- YMETh HMHTErPUPOBATH 3HAHHMSA M3 | “yMETh MOJEIMPOBATh PealbHbIe CUTyalluH
Pa3HBIX MPEAMETHBIX O0JiacTeil, B ToM | Ha A3BIKE MATEMATUKH.
qHcie YMETh OTIEpPUPOBAThH
MaTeMaTHYECKUMU TOHSITHUIMHU.
I1K 1.2. TIpousBoauth OBnanenue YHUBEPCAIBHBIMU | - YMETbh PACIIO3HABAaTh CUMMETPUIO B
MOJIrOTOBUTENbHBIC PA0OTH | y4eOHBIMU MO3HABaTENLHBIMH | TIPOCTPAHCTBE; NpaBUIIbHBIC
1 paboThl OCHOBHOTO JIEHCTBUSIMHU: MHOT'OI'PaHHUKHY;
npoduiIs Mo TEXHUIECKOMY | a) 0a30BbIe JOIMYECKUE IeHCTBUS: -yMeTb MOJEIHPOBATh pealibHbIe CUTYalUn
00CITy)KMBaHUIO U 0) 6a30BbIC JIOTHYECKHE JICHCTBUS Ha SI3BIKE MaTEMAaTHUKH
COJEP)KaHUIO HAa TOPOJCKUX | YMETh HHTETPUPOBATh 3HAHUA U3 | YMemb ONepuposamsv NOHAMUAMU.
TEPPUTOPHUSIX U 00BEKTAX PasHbIX NPEAMETHBIX 00JIacTel, B TOM | -ABIDKEHHE B IPOCTPAHCTBE, IOAOOHBIC
CaJIOBO-TIAPKOBOTO U qucie YMETh OIepUpoBaTh | QUTYPHI B IPOCTPAHCTBE;
JTaHIadTHOTO MaTeMaTHYECKHUMHU TTOHSITHSMHU. -HCTIOJIb30BaTh  OTHONICHHE  IUIOMIaAeH
CTPOUTEIIBCTBA. MOBEPXHOCTE W  00BEMOB  MMOJOOHBIX
(buryp npH peleHnu 3a1ay;
-yMeTh BBIYUCIISITH reoMeTpHUYEeCKHe
BEJIMYMHBI (AJIMHA, YTOJ, IUIOmaabs, 00beM,
IUIOIIAAb MIOBEPXHOCTH), UCTIOJIB3YSI

U3y4YeHHbIE ()OPMYIIBI U METO]IBI.
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2 CTPYKTYPA U COAEP KAHUE JUCHUITJIMHBI
2.1 O0beM JUCHUIJIMHBI M BUAbI y4e0HOI padoThI

Bun yae6Ho# paboThl O0bem vacos
O06beM 00pa3oBaTebHON TPOrpaMMbl YICOHOU TUCITATIITUHBI 240
1. OcHOBHOE cojiepKaHue 212
TEOPETHYECKOE 00yUeHre 174
MPaKTUYECKHUE 3aHATHUS 38
2.  TlpodeccronaabHO-OpUEHTHPOBAHHOE cojepkaHue (B hopme 24
MPAKTUIECKON TTOJITOTOBKH )
[PAKTUYECKUE 3aHATUSA 24
. 4
WuauBuayabHbIN TPOEKT
[IpomexyTounas arrecrarus npoBoauTcs B hopme sk3ameHa B 1 u 2 24
ceMecTpax
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2.2 TemaTnyecKHMH IJIAH U COAepPKaAHMe JUCUMILIMHBI «MaTeMaTuKa»

Coaepsxanue yueOHOro MaTepuaJia (OCHOBHOe U NpodeccHOHATBHO- Dopmupyemble
HaunmeHoBaHue pa3iejioB U TeM OPHEHTHPOBAHHOE), JIA00PATOPHBIE H MPAKTUYEeCKHe 3aHATHSA, NpUKJIaIHoH | O0beM 4yacoB KOMIIETeHIIM U
MOAYJb (IIPU HAJIMYHMH)
1 | 2 3 4
OcHOBHOE cofiep)KaHue
1 cemecTp - 88u
Paznen 1. [loBTOpeHne Kypca MaTeMATHKHA OCHOBHOW HIKOJIBI 10/4
Tema 1.1 Copnep:xanue yue0HOro MaTepuaJia
Lenp 1 3ama4n MaTeMaTUKH IIPH 1 B " 2
A30BbIC 3HAHUA U YMCHHA IO MATCMATHKEC B HpO(I)CCCI/IOHaIIBHOI/I H B
OCBOCHUU MPO(ECCHU. .
IIOBCECAHCBHOU ACATCIIbHOCTHU.
Tema 1.2 Coaepsxanue y4eOHOT0 MaTepuaJia
Uucna u BeruMcneHus. BeipaxkeHus u 2 HeiictBust Haj yucnamu, Jpoou. JlelicTBUS CO CTEICHAMMU. 2 OK 01, OK 02, OK 03, OK 04,
npeoGpasoBatus. OK 05, TIK 1.1,,[1K1.2
Tema 1.3 Conep:xanue yueOHOro Marepuasa
['eomeTpust Ha IIIOCKOCTH 3 Bune! mnockux ¢uryp. [lpuzHaku paBeHCTBa U IOAOOMS. 2 OK 01, OK 02, OK 03, OK 04,
K 1.1.,IIK1.2
Tema 1.4 Coaepsxanue y4eOHOro MaTepuaJia
[IponieHTHBIE BEIYMCIICHHS 4 I13 Ne 1 IIpocTeie npoLUEHTHI, pa3Hble CHOCOOBI MX BHIYMCIICHHSL. 2 OK 01, OK 02, OK 03, OK 04,
IIK 1.1.,IIK1.2
Tema 1.5 Coaepsxanue y4eOHOro MaTepuaJia
BxonHo# KOHTPOITL Y paBHEHHUS 1 . 6 13 Ne 2 BxoHO# KOHTPOJIb. Berurcienus u npeodpasoBanus. CriocoObl 2 OK 01, OK 02, OK 03,
HepaBeHCTBA. CHCTEMBI ypaBHEHHH pelleHrs] YPABHEHUI, HEPABEHCTB, CUCTEM JINHEWHBIX YPaBHEHHI
Tema Ne 1.6 IIpodeccnoHaILHO-OPUEHTUPOBAHHOE CO/leP:KaHue (Colep:KaHue
MPHUKJIAJTHOTO MOIYJISA)
7 Perenne TeKCTOBBIX 3a/1a4 NPO(EeCCHOHATIBHOTO COEPKAHU. 2
14/6

Paszpnen 2. IlpsiMble ¥ MJIOCKOCTH B IPOCTPAHCTBE

Tema 2.1

Conep:xanue yueOHOro Marepuasa
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OCHOBHBIC TTOHATHS CTEPCOMETPHH.
Pacnionoxenue npsiMbix u
IJIOCKOCTEH.

[Ipenmer crepeomerpun. OCHOBHBIC aKCHOMbBI CTEPEOMETPHH.
B3anMHOe pactonokeHHe MPSIMBIX

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

Tema 2.2 [lapamiensHOCTD MPSMBIX,

Coaep:xanue yueOHOro MaTepuaJia

IPSIMOM H INIOCKOCTH, INIOCKOCTEH. 9 BsaumHOe pacoioKeHUe MPSMBIX U INIOCKOCTEH. 2 OK 01, OK 02, OK 03, OK 04,
10 | Terpasmp u ero snemenTsl. [lapannenenunes u ero aneMeHTsl. CBOHCTBa 2 OK 05, OK 06
IPOTHUBOIOJIOKHBIX I'PaHel M JUaroHajel napasuiesienunesaa.
11 | II3 Ne 3 Iloctpoenue ceueHwmii. Penenue 3amay. 2
Tema 2.3 [lepnenaukynapHOCTb Coaepsxanue y4eOHOro MaTepuaJia
TIpAMBIX, HPAMOH 1 IIOCKOCTH, 12 | [lepnenauKysIspHbIE IpsMble. IIpU3HAK NEPHIEHIUKYIAPHOCTH IIPAMON U 2 OK 01, OK 02, OK 03, OK 04,
IJIOCKOCTEN ITOCKOCTIL OK 05. OK 06
13 | II3 Ne 4 [lepieHnuKymnsip v HaKIOHHAs. PaccTOSHUS B IPOCTpaHCTBE. 2
14 | IlepneHauKyIsApHBIE TIOCKOCTH. [IpHU3HaK IEPIIEHANKYISIPHOCTH 2
TJIOCKOCTEH.
Tema 2.4. Conep:xanue yueOHOro MarepuaJa
Teopema o Tpex 15 Teopema 0 Tpex NeprneHIuKyJIgpax. YTrojl MEeXy IPsMOM U IIIOCKOCTHIO. 2 OK 01, OK 02, OK 03, OK 04,
NEPIEHIUKYIISIpax Yo Mexay MI0CKOCTIMHU. OK 05. OK 06
Tema 2.5. IIpodeccnonanbHO-OPUEHTUPOBAHHOE COlePKAHUE (COdEepPRAHUE
[NapannensHble, NPHKJIATHOT0 MOYJIs1)
NEePIEHANKYIISIPHBIE, 16 | IMapamienbHOCTD M NIEPIIEHIUKYIISPHOCTD MIIOCKOCTEH B pEHICHUH 2 OK 01, OK 02, OK 03, OK 04,
CKPELIMBAIOIINECS MPSIMbIE MPOU3BOACTBEHHBIX 331a.. OK 05. OK 06
17 | TI3 Ne 5 KontponbHas pabora 1. BzanMHoe pacmonoxenne npsaMbIX U
IUIOCKOCTEH B IPOCTPAHCTBE. 2
Paznen 3. KoopanHaTsl U BEKTOPbI 12/4
Tema 3.1. Conep:xanue yueOHOro MaTepuasa
HlexapToBbl KOOPAUHATHI B 18 | JlekapToBbl KOOPIMHATHI B TMPOCTPAHCTBE. PaccTosHUEe MEXIy IByMs OK 01, OK 02, OK 03, OK 04,
TPOCTPAHCTBC. TOYKAaMH, KOOPIAUHATHI CEpeIMHBI OTPE3Ka. 2 OK 05. OK 06. OK 07
Tema 3.2. Coaeprxanue y4e0HOro MaTepuaJia
BekTops! B IpocTpaHCTBe. 19 | Bektopel B mpoctpaHcTBe. CIOXEHHWE ¥ BBIYUTAHHE BEKTOPOB. 2
Yron mexty Bexropamu. CaspHoe YMHOXKEHNE BEKTOPA Ha YUCIIO.
HPOU3BENCHNE BEKTOPOB. 20 | KommanapHele  BekTopbl.  PasjmokeHme  BekTopa 1O TpeM 2
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HCKOMIUIAHAPHBIM BEKTOPAM.

21 | CkanspHOE IPOU3BEACHUE BEKTOPOB. YTOJ MEXKIY BEKTOPAMHU. 2
22 | Yron MeXIy NpsMOU ¥ INIOCKOCTHEO, YTOJ MEXKY TNTOCKOCTSIMHU. 2
Tema 3.3. IpodeccnoHaILHO-OPUEHTUPOBAHHOE CO/leP:KaAHUeE (Colep:KaHue
[Ipaktuko- TMPUKJIATHOT0 MOAYJIS1)
OpPHEHTHUPOBAHHBIC 32/1a41 Ha 23 | KoopaunartHas IIO0CKOCTh. BeIuncnenne paccTosIHAN | TUTomaneii Ha 2 OK 01, OK 02, OK 03, OK 04,
KOOPJMHATHOH IIIOCKOCTH iockocTH. KosmuecTBeHHbIE pacyeThl. OK 05. OK 06. OK 07.0K08
24 . Beruuciienue paccTossHui U mIIoIIaae Ha miockoctd. KonudecTBeHHbIE 2
K 1.1.,I1K1.2
pacyeThl.
Tema 3.4 Conep:xanue yueOHOro MaTepuaJa
Pemenue 3aga4 B KOOpAMHATAX. 25 I13 Ne 6. KonTponbHas pabdota 2. JlekapTOBBI KOOPIUHATHI B 2 OK 01, OK 02, OK 03, OK 04,
IIPOCTPAHCTBE. OK 05, OK 06, OK 07
Pa3nen 4. OcHoBbl TpuroHomMerpuu. Tpuronomerpunyeckne GyHKIUU 26/
Tema 4.1 Cojep:kaHue y4eGHOro MaTepuaJia
Epg; g}i{:ﬁfgg‘legﬁg%ﬁ}éﬁguﬂﬂ 26 | Pagmannas mepa yria. [IoBOPOT TOYKH BOKPYT Hauaja KOOPIHHAT. 2 OK 03, OK 04,
szmaHHa;[ - rpg/:[ycf{a;[ Meﬁa yria OrnpexaeneHue cuHyca, KOCHHYCA, TAHICHCA M KOTAHIHCa. 3Haku OK 05, OK 06, OK08
TPUTOHOMETPUYECKUX (PYHKITUH MO YETBEPTSIM.
Tema 4.2 OcHOBHBIE Coaeprxanue yueOHOro MaTepuaJia
TPUTOHOMETPUICCKUE TOKICCTBA. 27 | TpuroHoMeTpHUYECKHE TOXKIECTBA. 2
DopMyIIHl IPHBE/ICHAA 28 | . ®opMyIBl IPUBECHMSL. 2
Tema 4.3CuHyc, KOCHHYC, TAaHTCHC Coaeprxanue y4e0HOro MaTepuaJia
CYMMBI ¥ Pa3HOCTH JBYX YTJIOB. 2 = 2
CHHyC 1 KOCHHYC IBOMHOTO yIiIa., 9 CyMMa 1 pa3HOCTh CHHyCO]}[ u KOgI/IHyCOB. Cunyc u IiOCI/IHyC JIBOMHOTO OK 01, OK 02, OK 03, OK 04,
DOPMYJTbI MIOTOBMHHOIO YTIIA YTJ1a 1 TIOIOBUHHOTO yrita. [IpeobpasoBanis NpOCTEHIIIIX OK 05, OK 06
TPUTOHOMETPHUYECKUX BBIPAKECHHH.
Tema 4.4 OyHKunU, UX CBOKUCTBA. Conep:xanue yueOHOro Marepuasia
CrniocoObl 3a1aHus QpyHKIMIH 30 . OGnacTh ompe/esieHnsl 1 MHOXKECTBO 3HaueHui pyHkiuii. YéTHOCTB, 2 OK 01, OK 02, OK 03, OK 04,
HEYETHOCTD, MIEPHOJANIHOCTh QyHKIMA. CriocoObl 3a1aHust QYHKIIUHA. OK 05. OK 06. OK 07
Tema 4.5 Coaepxanue y4eO0HOro MaTepuaJia
Tpuronomerpuieckue QpyHKIUH, HX 31 | CgoiictBa n rpaduku GyHKIH Y = COS X, Y = Sin X, y = tg X, y = ctg . 2 OK 01, OK 02, OK 03, OK 04,
CBO¥CTBA U rpaduKu OK 05. OK 06. OKO08
Tema 4.6 Coaepxanue yueOHOro MaTepuaJia (IpogoKeHHEe TeMbI) 20/4
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[IpeobpazoBanue 32 | Cxkarre U pacTshkeHHE Tpa@IKOB TPUTOHOMETPHUYECCKUX (DYHKITHH. 2
rpapuKoB
TPHTOHOMETPHYCCKUX 33 | IIpeo6pasosanue rpadKOB TPHTOHOMETPHUECKUX (YHKIIHIA. 2 OK 01, OK 02, OK 03, OK 04,
(hyHKIHH MK 1.1.,[IK1.2
Tema 4.7 O6paTHbIe Coaep:xanue yueOHOro MaTepuaJia
TPUTOHOMETPUUECKHUE 34 | ObOpatHble TpuroHOMeTpHueckue GpyHkuu. Mx cBolicTBa U rpaduKH. 2 OK 01, OK 02, OK 03, OK 04,
bynkunn OK 05, OK 06, OK 07
Tema 4.8 Tpuronomerpuueckue Coaepixanue y4e0HOro MaTepuasa
YPaBHCHYSI U HCPABCHCTBA 35 | VpaBHeHue COS X = a. Sin X = a. tg X = a, ctg X = a. Pemenue 2 OK 01, OK 02, OK 03, OK 04,
TPUTOHOMETPUUYECKUX YPAaBHEHMI: NPOCTEHIINE TPUTOHOMETPHUECKHE OK 05, OK 06,
YpaBHEHUS, CBOMSIIMECS K KBaJApPaTHBIM, pellacMble pa3ioKeHHEM Ha
MHOXXHUTEIH, OTHOPOIHBIC.
36 | IIpocteiine TpUroHOMETPUYECKHUE HEPABEHCTBA 2
Tema 4.9 CUucTteMbl IIpodeccnonaIbLHO-OPHEHTHUPOBAHHOE cojep:KaHue (comep:xanue
TPUTOHOMETPHYECKHX NPHKIATHOTO MOJTyJI51) _ _
ypaBHEHHit 37 | CucreMbl TPUTOHOMETPUYCCKHX ypaBHCHHIL. MCronb3oBaHHE CBOHCTB 2 OK 01, OK 02, OK 03, OK 04,
TPUTOHOMETPUIECKHNX (PYHKIMNA B TPOGECCHOHAIBHBIX 3a7adaX. K 111K .2
Tema 4.10 Pemenne 3agau. OCHOBBI Conep:kanue y4yedHOro Marepuajia
TPUTOHOMETPHH. 38 I13 Ne7. KonrpospHas padota 3. OCHOBBI TPUTOHOMETPHH. 2 OK 01, OK 02, OK 03, OK 04,
Tpuronomerpuueckue QyHKIHH OK 05. OK 06
IIpoMe:xxyTouHas aTTecTanus (3K3aMeH) 12
2 cemectp — 136 4. (1124 / 244)
Paznea 5. IIpousBognas GpyHKIUM, ee IPUMEHEHUE 18/8
Tema 5.1 IloHsITHE IPOU3BOTHON. Conep:xanue yueOHOro MaTepuasa
dopmyIIbl U TpaBUIIa = 2
nudpepeHupoBaHus 39 Omnpe/ieieHne YUCIIOBOW TTOCIIE0BATEIBPHOCTH M CIOCOOBI €€ 3ajaHwsl. OK 01, OK 02, OK 03, OK 04,
Ilpenen ¢yaxmun B Touke. [lpmpamenune aprymenta u (yHKIHH. MK 1.1, I1K1.2
Onpenaenenne MPOU3BOTHOM.
Tema 5.2 Tlpoussomusle cymmsl, | Conepikanue y4e6HOro MaTepuasia
40 | ®opmynbl TuddepeHInpOBaHNSI. 2

Pa3HOCTH IPOU3BEACHHUS, YACTHOTO

OK 01, OK 02, OK 03, OK 04,

OK 06, OK08
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41

I13 Ne8. Tabnuia u npaBuina qudhepeHIupoOBaHus.

Tema 5.3 IIponsBoaHbIe
TPUTOHOMETPUYECKUX (yHKITHIA.
[IponsBoanast cI10XKHON HYHKIIHN

Coaepsxanue yueOHOT0 MaTepuaJia

42

Onpenesnenue ciaokHOU GyHKIUH. [Ipor3BOHAS TPUTOHOMETPHICCKUX
¢ynaxwii. [IponsBonHas cinoxxHoit GpyHKIHH.

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

Tema 5.4 [lonatre o HENPepPHIBHOCTU
¢byHkuun. Meton HHTEpBanoB

Coaep:xanue yueOHOT0 MaTepHuaJia

43

IlonsiTme w  cBolicTBa HeNpephlBHONH  (QyHKOUH. CBS3p  MEXIY
HENPEPBIBHOCTRIO W AU QepeHIpyeMoCTpi0 (QYHKIIMM B TOYKE.
ANTOPUTM peIIeHHs HEPaBEHCTB METOJAOM HHTEPBAJIOB.

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

Tema 5.5 T'eomerpuueckmii u
(pM3UYECKUI CMBICIT TIPOU3BOTHOM

Conep:xanue yue0HOro MaTepuaJia

44

l'eomeTpuyecknii  CMBICT  TPOW3BOMHOW  (YHKIMH -  YIJIOBOH
KOd(pGUIIMEHT KacaTeNbHON K rpaduKy GyHKIIHH B TOUKE.

45

VYpaBHEHHE U aJTOPUTM COCTaBJICHHUS KacaTeJbHOH K rpaduKy QyHKIUH

y=f(x)

OK 01, OK 02, OK 03, OK 04,
OK 07,IK 1.1.,ITIK1.2

Tema 5.6 ®usuueckuii CMBICT
MPOU3BOAHON B MPO(ECCHOHAIBHBIX
3aJa4ax

Conep:xanue yueOHOro MaTepuaJa

46

I3 Ne 9. Ousuueckuii (MEXaHWUYECKWIH) CMBICI TMPOU3BOAHON -
MTHOBEHHAsI CKOPOCTh B MOMEHT BpemenH t: v = S' (t).

OK 01, OK 02, OK 03, OK 04,

Tema 5.7 MOHOTOHHOCTH (DYHKIIHH.
Touku sxkcTpeMyma

Conep:xanue yueOHOro MaTepuasa

47

Bo3pacranue u yObIBaHME (YHKIIMH, COOTBETCTBHE BO3pPACTaHHS MU
yObIBaHUS (DYHKIMK 3HAKy MPOU3BOJHOW. 3ajaud Ha MaKCHUMyM H
MUHHMYM. AJITOPUTM HCCIIEAOBaHMS (DYHKIIMK U MIOCTPOCHHUS ee rpaduka
C IOMOIIBIO TPOU3BOAHOM.

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

Tema 5.8 Uccnenoranue GpyHKIuN U
MOCTpOCHUE TPauKOB

Conep:xanue yueOHOro MaTepuasa

48

I13 Ne 10. Hccnenoanue (GpyHKIMM Ha MOHOTOHHOCTh M IOCTPOCHHE
rpadpuKoB.

Tema 5.9 Haubosbiiee 1 HaMEHbBIIIEE
3HauYeHUs (PyHKIIUU

Coaepsxanue y4e0HOro MaTepHuaJia

49

Haxoxxnenne HanOoONpIero W HauMEHBIIETO 3HAYCHUH (YHKUUH,
NOCTPOCHUE TpadUKOB MHOTOWIEHOB C HCIHOJIb30BAaHMEM ammapara

MAaTEMATHYCCKOI'O aHaJIn3a.

OK 01, OK 02, OK 03, OK 04,
MK 1.1,IIK1.2

Tema 5.10 Haxoxneune
ONTUMAJIBHOI'O pe3yJibTaTa ¢
MTOMOIIIbIO TIPOU3BOTHOM B

IIpodeccnonaLHO-OPHEHTUPOBAHHOE

NPHKT

coaepKaHue (conep:xanue

aJHOT0 MOJYJISA)

50

Hawnmensiiee 1 HanOosbIIee 3Ha4eHNE (PYHKIIUN

OK 01, OK 02, OK 03, OK 04,
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MPaKTUYECKUX 3aJadax OK 05, OK 06,

Tema 5.11 Pemenue 3anau. 51 |II3 Ne 11. KourponbHas pabora 4. @opmyiasl H IpaBuia 2 1K 1.1.TIK1.2

TTponssoanas GyHKIMH, ee muddepennupoBanus.  Wccnenopanue — QyHKIMH ¢ TIOMOIIBIO

’ IIPOU3BOJHOM.
pUMEHEHUE
Pa3znesn 6. MHOTOrpaHHMKH U TeJia BpalieHUst 30/6

Tema 6.1 Bepunnsl MHOrorpannuka, | Cogep:kaHue yue0HOro MaTepuasa

pebpa, rpanu 52 | lloHaTne MHOrorpaHHHMKa. Ero 3JIeMEHTHI: BepIIWHBI, peOpa, TpaHHU. 2 OK 01. OK 02. OK 03. OK 04
Huaronans. Ceuenue. Boilmykiibie 1 HEBBITYKJIbIE MHOTOTPaHHUKH. ’ ’ ’ ’

IIK 1.1.,IT1K1.2

Tema 6.2 Ilpusma, ee coctapisironiue, | CoaepskaHue yueOHOTro MaTepuasa

;g;g;fﬁ Hpsvast - u - mpaBuibHas 23 [Nonsitue mpu3mbl. Ee ocHOBaHUs W OOKOBBbIC I'paHU. BhicOTa MPU3MBI. 2 OK 01, OK 02, OK 03, OK 04,
IIpsimas u HakioHHas npusma. [IpaBunbsHas npusMa. Ee ceuenue. OK 05, OK 06,

Tema6.3  Ilapamnenenunen, ky6. | Conepkanue y4eOHOro MmaTepuasa

Ceuenne Ky0a, mapajiesnenunena o4 [Napamnenenwuren, CBOMCTBa MPSIMOYTOJBHOTO Mapajuieienueaa, Kyo. 2 OK 01, OK 02, OK 03, OK 04,
Ceuenue ky0Oa, nmapajuieienuresa. OK 05, OK 06,

Tema 6.4 [Tupamuna, ee Conep:xanue yueOHOro MarepuaJia

COCTaBJIAIOLINE, CCYCHUE. 95 I13 Ne 12. IMupamuna u ee anemenThl. Ceuenue nupamusl. [IpaBuibHas 2 OK 01, OK 02, OK 03, OK 04,

[paBubHas nupamuza. ¥ ceuenHas nupaMuia. Y ceueHHasi mupaMu/ia. OK 05, OK 06, OK08

nupamuia

Tema 6.5 bokoBas u mnonHAs | ComepskaHHe y4eOHOIO MaTepHaia

TNOBCPXHOCTD IIPU3MBI, ITMPAMU/IBI 56 [Tnormiaae OOKOBOM W TIOJTHOHN MOBEPXHOCTH HPU3MBI, THPAMU/IBL. 2

Tema 6.6 Cummerpus B Kkybe, | Comepkanue y4eGHOro MaTepuaja

IapaJLleNelIe ie, IPU3Me, TPAMH/IE 57 | CumMmeTpuss OTHOCHUTENBHO TOYKH, MPSAMOM, IIIOCKOCTH. CHMMETpus B 2 OK 01, OK 02, OK 03, OK 04,
KyOe, mapajuienenuriesie, pu3Me, MupaMue. OK 05. OK 06. OK 07

Tema 6.7 Ilpumepsl cummerpuii B | Conepkanue y4eGHOro Matepuaja

npodeccuun 58 CumMMeTpHs B IPUPOJIE, APXUTEKTYPE, TEXHHUKE, B OBITY. 2 OK 01, OK 02, OK 04

IIK 1.1.,I1K1.2
Tema 6.8 [IpaBuibHbIE Conep:xanue yueOHOro MaTepuaJia
MHOTOTPaHHUKH, UX CBOICTBA 59 | [lonsiTne mpaBWIBHOTO MHOTOTpaHHWKAa. (CBOWCTBA  MPaBUIBLHBIX 2 OK 01, OK 02, OK 03, OK 04
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I MHOT'OI'PAHHHUKOB.

Tema 6.9 LHununnp, ero

Conep:xanue yueOHOro MaTrepuaJia

cocrapnsomne. CeyeHue HUIMHAPA 60 I Humuaap u ero anemenTsl. CedeHus MIMHIpa. Pa3BepTka nmuauHApa. 2 OK 01, OK 02, OK 03, OK 04
Tema 6.10 Konyc, ero | Cogepsxanue y4e0HOr0 MaTepuaia
cocraBistomue. CedeHne KoHyca 6 5
1 | Konyc u ero snementsl. Ceyenne Konyca (MapaiebHOE OCHOBAHMIO U OK 01, OK 02, OK 03, OK 04,
MIPOXOJIsIIee Yepe3 BepIInHY), KOHnYeCcKue ceueHus. PazsepTka KoHyca. TK 1.1.,11K1.2
Tema 6.11 VYceuennsii komnyc. | Conepikanne yuedHoro marepuasia
CedeHHe YCEUEHHOTO KOHyCa 62 I13 Ne 13. VYceuennslii konyc. Ero oOpasyromas u BbicoTa. CeueHue 2
YCEUEHHOTI'0 KOHYyCa
Tema 6.12 Illap u cdepa, ux ceuenuss | Coaep:kaHue y4eGHOro MaTepuajia
63 Ilap u chepa. Bzaumuoe pacnonoxenue chepsl U IIockocTd. CeueHue 2 OK 01, OK 02, OK 03, OK 04
mapa, chepsl.
EICMa 6.13 . . Coepskanue y4eOHOI0 MaTepHaia
OHATUEC (6] 00BEME TCJ1a. OK 01, OK 02, OK 03, OK 04
OTHOMIEHHE OGBEMOB TIOXOGHBIX ToT 64 | Ilonsatue 06 o6beme Tena. OObeM Kyba U HPSAMOYTOJBHOTO 2
napautenenunea. O0beM mpu3Mbel 1 nWwIHHAPA. OTHOIIEHHEe 00BHEMOB
MOTOOHBIX TEIL.
Tema 6.14 OObeMsI U TIIOMIAIN Cojep:xkaHue y4eOHOro MaTepuasa
HOBEPXHOCTEN Tel 65 OO0BbeMbI TUpaMuIbl U KOHyca. O0beM Iapa. 2 OK 01, OK 02, OK 03, OK 04
66 [Inomanu noBepxHOCTEH TET.
2
Tema 6.15 KomOunanmu Conep:xanue yueOHOro MaTepuaJia
MHOTOTPAaHHUKOB U T€Jl BpalIEHUS 67 | KomOuHaIuy reoMeTpuyecKux Teil. 2 OK 01, OK 02, OK 03, OK 04
Tema6.16 Feomerpuueckue | IIpodeccnoHaIbHO-0pHEHTHPOBAHHOE COepKaHue (CoepkaHne
KOMOHMHAI[MHU Ha TIPAKTUKE NPHKJIATHOT0 MOJLy.Ist) _
68 Hcnons3oBanue KOM6I/IHaHI/II/I MHOTOI'PAHHUKOB W TC€JI Bpall€HUA B 2 OK 01. OK 02. OK 03. OK 04
MPAKTUKO- OPUCHTUPOBAHHBIX 3a/1a4ax. ’ ’ ’ ’
OK 05, OK 06
TIK 1.1.,IT1K1.2
Tema 6.17 Pemenue 3amau. | Coaep:kaHue yueOHOro MaTepuasa
MHOTOrPAHHHKH H Te/a BPAIICHHS 69 | I[I3 Ne 14. KourponbHass padora5. O0beMbl W ILIOIMIAINA TIOBEPXHOCTH 2
MHOT'OI'PAHHHMKOB M TCJI BpalllCHUSI.
Paznen 7. IlepBooOpa3Hasi GyHKI[UM, ee TPUMEHEHUE 12/2
Tema 7.1 Ileproobpasnas ¢ynkinuu. | Cogep:kaHue yueOHOro MaTepuana
[IpaBuna HaXO0XJICHUA 70 3ajaya 0 BOCCTAaHOBJICHHWU 3aKOHA ABMXKEHHS IO M3BECTHOM CKOPOCTH. 2 OK 01, OK 02, OK 03, OK 04,
MEPBOOOPA3HBIX Ilonstue wHTerpupoBaHus. O3HAKOMIICHHE C IOHITAEM HHTErpaia M
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nepBooOpasHoit ast hynkiwn y=Ff(X).

OK 05, OK 06,

Coaepsxanue yueOHOro0 MaTepuaJia

71 Pemrenne 3amad Ha CBsI3b NEPBOOOPA3HOM M €€ MPOM3BOAHOM. Tabimia 2 OK 01, OK 02, OK 03, OK 04,
dopMmyn i HaxoXIeHHS MepBooOpasHbIX. [IpaBmia  BeIYMCICHUS K 1.1.,IIK1.2
nepBOOOpa3HOM.

Tema 7.2 HJgIg)HIaJIB KDI/III_}OHHHGPUIHOfI Conep:xanue y4e6HOr0 MaTepuaJa

aTIeIIHH. opMyIa PIOTOHA -

}Eﬁ(;}lllﬂua PMY 72 3ajgaud, TOPUBOIALIME K TMOHATHIO ONPEICICHHOIO  MHTErpaja. 2 OK 01, OK 02, OK 03, OK 04,
Onpenenéuuplii  uHTErpan. ['eomerpuyecknii M (U3UUECKUI CMBICT OK 05, OK 06,
omnpeJeneHHoro uaterpana. ®opmyna Herorona— JleliOnuna.

Tema7.3HeonpesenenHprii 1 | Comepxanue y4eGHOI0 MATEPHAJIA

ONPCACTICHHBIN NHTCTPAJIBI 73 | [TonaTre HEONPENENIEHHOTO0 HUHTETpalIa. 2

Tema 7.4 Tlonsarue 06 onpeneneunom | Conepxkanue y4e6Horo Marepuaia

MHTErpae KaK I0IIAH 74 reOMeTpI/I‘leCKHI/I CMBICJT OIIPECACIICHHOTO MHTEr'paja. 2 OK 01, OK 02, OK 03, OK 04,

KPUBOJIMHENHON Tpaneuuu OK 05,

Tema 7.5 Onpenenennpiii uuTerpai B | [podgeccnoHab»HO-OPHEHTHPOBAHHOE COlepKaHue (CodepiKaHne

KU3HH NPHUKJIATHOT0 MOIYJIsI)

75 ['eoMmeTpuyeckuii cMBICI onpeAeiacHHoro uarerpana. ®opmyna HeroTona 2 OK 01. OK 02. OK 03. OK 04
- JleiitOnuna. IlpumeHeHne uWHTErpajga JJjisi BBIUYUCIICHUS (DU3UYSCKUX ’ ’ ’ ’
BEJIMYMH M TUIONIAEH HK'1.1.,1IK1.2

Tema 7.6 Pemrenne  3ama4. | Conepsxanue yueGHOr0 MaTepHaIa

IepBoobpasHast ynKumy, €€ | 76 | II3 Ne 15. KonrposbHas padota 6. [IpuMeHeHns: HHTErpaa. 2

MIPUMEHEHHUE

Pasnea 8. Crenenu u kopuu. CreneHHas GpyHKIHs 10/2

Tema 8.1 Crenennas GpyHkuus, ee Conep:xanue yueOHOro MaTepuaJia

CBOKCTBA " [lonsiTue KOpHS N-0M cTeNeHHW U3 JelcTBUTENbHOro uucia. CBoicTBa 2 OK 01, OK 02, OK 03, OK 04,
KOpHS N-0i1 CTENEHHU. IK 1.1,IIK1.2

Tema 82 Hpeo6gasoBaHHe Conep:xanue yueOHOro MaTepuaJa

BBIPKCHUM C KOPHSAMH N- OM CTCTICHU 78 | llpeoOpa3oBaHue UppaIIMOHATEHBIX BRIPAKEHUH 2 OK 01, OK 02, OK 03, OK 04,

OK 05

Tema 8.3 Cgoiicta crenenun ¢ | Comepkanue yyeGHOro MaTepuaja

79 2 OK 01, OK 02, OK 03, OK 04,

palluOHAJIBHBIM U HeﬁCTBHTeHLHBIM
IIOKa3aTCiIsIMA

ITousTe cremneHu ¢ JIrOOBIM palrOHAJIbHBIM I10Ka3aTCJIEM. CrerneHHblie

(GYHKLUH, UX CBOHCTBA U rpauKy.

MK2.1
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Tema 8.4 Pemienue uppaioHaIbHBIX

Conep:xanue yueOHOro MaTepuaJia

YPABHCHIH  HCPABCHCTE 80 | PaBHOCHIBEHOCTH MPpPAIMOHATBHBIX yPABHEHHH M HEpaBEeHCTB. MeTossl 2 OK 01, OK 02, OK 03, OK 04,
OK 05, OK08
WX peIIeHusl.
81 Pelienne nppaunoHanbHbIX YPaBHEHUN U HEPABEHCTB 2
Tema 8.5 Crememn wu xkopru. | Comepkanue yaeGHOro Mmatepuaia
CreneHHas QyHKIHS 82 | II3 Ne 16. KonrponbHas pa6ota 7 .0600IICHHE TOHATHS CTEIICHH. 2 OK 01, OK (())2 OK 03, OK 04,
K 05
Paznen 9. [TokazaTenbHasi pyHKIUS 10/2
Tema 9.1 IlokasarenbHast GyHKIYS, e¢ | Comepkanue y4eGHOro MaTepuasa
cBoHCTBA 83 | Crenensp ¢ jeficTBUTEIBHBIM MOKasaTeneM. IlokasatenbHas (yHKIMS, ee 2 OK 01, OK 02, OK 03, OK 04,
cBoiicTBa u rpaduk. [I[pumeneHne nokasaTenbHON (QYHKIIHH. K 1.1TIK1.2
Tema 9.2 Pemenue nokasarensHsix | Comepkanue y4eGHOro MaTepuaja
ypaBHEHUIi ¥ HEPABEHCTB, 84 CriocoOBI petneHus MOKa3aTelbHBIX yPaBHEHHI. 2 OK 01, OK 0212 OK 03, OK 04,
CHCTEM MOKA3aTeNbHbIX YPABHEHHL, 85 OYHKIHMOHATBHO - TIpapUYECKHid METOJ PCIICHHS IOKa3aTeIbHBIX 2 OK 05,
ypaBHEHUH.
86 Peuienune noka3aTenbHbIX HEPABEHCTB. 2
87 Peuienue cucrem nokasaresbHbIX YPaBHEHHM. 2
88 | 13 No 17. Pernenue noka3aTebHEIX YPABHEHHI I HEPABECHCTB. 2 OK 01, OK 02, OK 04,
Paszen 10. Jorapudmol. Jorapudpmuyeckas (ynkuus 12/2
Tema  10.1  Jlorapupm  uncna. | Comepsanue yae6HOro MaTepuaia
HecsTianbIit u HaTypalleHBIM | gq | Jlorapudm uncna. [lecATHYHBIN 1 HATYPAIBHBIN JIOTApU(PMBI, YUCIIO €. 2
JorapuMpl, YUCIIO €
Tema 10.2CpoiictBa  norapudmos. | Conepkanue y4eGHOro MaTepuaja
Onepauus 90 CsoticTra jorapudmos. Onepariiust JorapuGMUPOBaAHUSL. 2 OK 01, OK gZK (O)SK 03, OK 04,
siorapuMUPOBAHUS ’
Tema 10.3 Jlorapudmuyeckas Conep:xanue yueOHOro MaTepuaJia
(GyHKIHS, ee CBOMCTBA 91 | Jlorapudmudeckas GyHKIHS U €€ CBOHCTBA 2
Tema 10.4 Pemenue Conep:xanue yueOHOro MaTepuaJa
norapupmudeckux  ypaHeHudd | 92 | Jlorapupmuueckue ypaBHeHus. Onepauys MOTEHIMPOBAHNS. 2 OK 01, OK 02, OK 03, OK 04,
HEPABCHCTB, JCHCTeEM | g3 TTI3 Ne 18 MeTonpl  pemeHus Jorapu()MHYECKHX ypPaBHEHMH U 2 OK 05,
JorapuPMHIECKUX YPaBHEHUH. HEpABEHCTB.
94 ANTOpPUTM  pemIeHust CUCTEMBl  ypaBHEHMM. PaBHOCHIIBHOCTB 2

sorapu()MUYECKNX ypaBHEHHUI U HEPABEHCTB.

Tema 10.6JIorapudmel B ipupoje u

IIpodeccnoHaIbHO-OPUEHTUPOBAHHOE COIEPKAHUE (COAEePKAHUE
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TCXHHKC MPUKJIATHOTO MOAYJISA)
95 | Ilpumenenne norapudma. Jlorapupmuueckas cnupans B npupozne. Ee 2 OK 01, OK 02, OK 03, OK 04,
MaTeMaTH4YeCKHe CBOMCTBA. OK 05, OK 06
IIK 1.1.,I1K1.2
Tema 10.7 Pemenne 3anau. Conepsxanue y4eGHOr0 MaTepualia
Jlorapudmer. Jlorapupmudeckas 96 | KontposnbHas pabora Nes . 2
yHKIHs Pemenue norapudmMuieckux ypaBHEHUI 1 HEPABEHCTB .
Paznen 11. D1eMeHTHI KOMOMHATOPHKH, CTATHCTHKHU U TEOPUH BEPOSITHOCTEI 8/6
Tema 11.1 OcHOBHBIE ITOHATHUSA Coﬂepmaﬂne yqeﬁﬂoro MaTepuaja
KOM6HHaTOpHKH 97 Ilousarue KOM6I/IHaTOpI/IKI/I OK 01. OK 02. OK 03. OK 04
98 I13 Ne 19. [lepecTaHOBKH, pa3MeILICHUS, COUCTAHMUS. OK 07
Tema 11.2 CoObITHE, BEPOSITHOCTH Conepmaﬂne yqeﬁﬂoro MaTepuajia
coObrTrs. CloKeHHe M YMHOXKEHHE
BEPOATHOCTEH 99 CoBMecTHBIE U HECOBMECTHBIC COOBITHA. TeopeMbl O BEPOSTHOCTH 2 OK 01, OK 02, OK 07,
CYMMBI COOBITHH. YCJIOBHas BEPOSTHOCTh. 3aBUCHMBIC M HE3aBHCHMBIC K 1.1.,IIK1.2
coObITHs. TeopeMbl 0 BEPOSTHOCTH MPOU3BEICHUS COOBITHIA.
Tema 11.3 Ouenka BepostaocTn | ComepikaHue y4eGHOro MaTepHaia
COGBITHAL. 100 OTHOCHUTENbHAsT YacTOTa COOBITHS, CBOWCTBO €€ YCTOWYMBOCTH. 2 OK 01, OK 02, OK 04, OK 07
CraTuCTHUYECKOE ONpeielieHHe BeposATHOCTH. OIEHKAa BEpPOATHOCTH MK 1.1.,TITK1.2
COOBITHSL.
Tema 11.4 JluckperHas cnydaiiHast | Comep:kaHue y4eGHOro MaTepuasa
BEJIMYMHA, 3aKOH €€ pacpe/e/ICHuUs = > v
’ pactipelt 101 .Buzpl ciryqaiineix BenmuuH. OnpenesneHne TUCKPETHOH CiryqaiiHON 2 OK 01, OK 02, OK 04,
BEJIMYUHBL. 3aKOH pacipeiesieHusi TUCKPETHOM CiTydaifHO! BeuduHbl. Ee 1K 1.1.,IIK1.2
YHUCJIOBBIC XaPaKTECPUCTHKH.
Tema 11.5 3amaun MareMaTHYECKOU Conepmaﬂne yqeﬁﬂoro MarepuaJjia
K N
CTAaTHCTHKH 102 Bapuauuonnsiii psj. [1ogdrod 4acTor u rucrorpamma. 2 OK 01, OK 02, OK 04, OK 05,
CraTucTHYeCKUE XapaKTEPUCTHKH Psia HAOI0JaeMbIX JaHHBIX. OK 08
Tema  11.6  Pemenne  3ana4 | [IpogeccHoHaIbLHO-0PHEHTHPOBAHHOE Codep:Kanue (colep/RaHue
Soacggﬁggﬂne TaONHII U JUarpaMM Ha NPHKIAAHOTO MOYJIs)
p ' 103 Koutponbhass pabora Ne 9. Dnementsl komOuHaropuku. CoObiTHE, 2 OK 01, OK 02, OK 04, OK 07
BEPOATHOCTH COOBITHS. CIIO)KEHHE U YMHOXKEHHE BEPOSITHOCTEH.
Pasnen 12. YpaBHeHHUsI H HepaBeHCTBA 10
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Tema 12.1

Conep:xanue yueOHOro MaTepuaJa

PaBHOCHIIBHOCTh YpaBHEHHH U 104 PaBHOCHNIBHOCTE ypaBHeHHH M HepaBeHCTB. OOmmne MeToIbl peleHHs 2 OK 01, OK 02, OK 04,

HepaBeHCTB. O0IIe METO/IbI ypABHEHL, MK 1.1.,IIK1.2

pelnieHus

Tema 12.2 I'paduaeckuii MeTox Cojep:kaHue y4eGHOro MaTepuaJa

PCIICHHNA yPaBHCHIH, HCPABCHCTE 105 OO6mme  MeTOmbl  pemieHWs  HEPaBEHCTB:  METOJ  HWHTEPBAJIOB, 2 OK 01, OK 02, OK 03, OK 04,
¢byHkMoHanbHO-Tpaduyeckuil Meroa. ['padudeckuit mMeron pemieHus OK 05, OK 06,0K 07
ypaBHEHUH 1 HEPABEHCTB.

Tema 12.3 YpaBHeHHUs 1 HEpaBEHCTBa Conepmaﬂue yqeﬁﬂoro Marepuaja

¢ MoAynIeM 106 | Onpenenernme Mmomynsa. IlpocTeifiime ypaBHEHHS H HEPaBEHCTBA C 2 OK 01, OK 02, OK 04,
MOy JTEM. K 1.1.,I1K1.2

I[IpoMe:xyTOUHAs1 aTTeCTAIUS 12

NuauBuayaabHblil IPOEKT 4

Bcero 240
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3. YCJIOBUSA PEAJIMBALIMUA ITPOT'PAMMBI INCHUIIJINHBI

3.1 TpeGoBaHusi K MATEPHAJIBbHO-TEXHHYECKOMY 00ecIe4eHUuI0

JUia  peanuzanuu OpOrpaMMbl AUCHUUIUIMHBL JTOJDKHBI OBITH INPENyCMOTPEHBI CIEAYIOLINE
CHELIMAJIbHBIE TIOMEILECHUS:

[Tomerienue KaOuHera JIOJKHO COOTBETCTBOBATh TpeOOBaHUAM CanurapHo-
snuaeMuoniornueckux mnpasui U HopMmatuBoB (CanlluH 2.4.2 Nel78-02): ocHameHO THUIIOBBIM
000pyJOBaHUEM, B TOM 4YMCIE CHELHATU3UPOBAHHON y4eOHOM MeOesbl0 U CpeACTBaMU OOYy4eHHS,
HEOOXOAUMBIMU JIJIS BHITIOJHEHHUSI TPEOOBAHHH K YPOBHIO ITOATOTOBKH 00YYaIOLTHXCSI.

Kabuner «MaremaTHka) OCHaIlleH 000PYA0BaHUEM:

- M0CaZ0YHbIE MECTA MO KOJIMYECTBY 0OYJaIOLIHXCS;

- pabouee MecTo IIpernoiaBaTes;

- KOMIUIEKT Y4€OHO-HArJISIIHBIX TIOCOOHIA;

- KOMILIEKT 3JICKTPOHHBIX BUI€OMAaTEPUAIIOB,;

- 3aJjaHus JUI1 KOHTPOJIBHBIX PaboT;

- po¢eCCHOHATILHO OPUEHTUPOBAHHbIE 3a/1aHMS;

- MaTepuaibl IK3aMEeHa.

TexHuueckue cpencTBa 00y4eHus:

- [IEPCOHANIbHBIN KOMIIBIOTEP C JIMLEH3MOHHBIM IPOrPAaMMHBIM 00€CIIEUEHHEM;

3.2 YuyeoHO-MeTOAMYECKOE 00ecIedeHne

Jlis peanu3anuu MporpaMMbl OMONIHMOTeUHBIH (OHI 00pa3oBaTeIbHOW OpraHHM3al[dk HMEET
MeJaTHele W WHBIE oOpa3oBarenbHbIE W HH(POPMANMOHHBICE PECYpPChI, PEKOMEHIYEMBbIC IS
HCIIOJIb30BaHuUs B 00Pa30BaTEIIbHOM MPOIIECCE

3.2.1 OcHOBHBIC HCTOYHUKH:

1. bammakos, M.1. Matemaruka. : yaueOnuk / bammmakoB M.U. — Mocksa : KaoPyc, 2021. —
394 ¢. — (CIIO). — ISBN 978-5-406-06554-9. — Pexxum nocryma:
https://www.book.ru/book/929528 TekcT : 3eKTPOHHBIH.

2. bammakoB, M.U. Maremartuka. : npaktukyMm / bammakos M.M. — Mocksa : KnoPyc, 2021. —
296 c. — (CIIO). — ISBN 978-5-406-06554-9. — Pexwum pocryma:
https://www.book.ru/book/929528 TekcT : 371eKTpOHHBIH.

3. AranacsH, JI.C. 'eomerpus (B 2-x yactax). Y. 1 : yuebHoe nmocobue / Aranacsia JI.C., baspuieB
B.T. — Mocksa : KnoPyc, 2021. — 396 c¢. — ISBN 978-5-406-05814-5. —
https://www.book.ru/view4/922681/1 — TekcT : 3IeKTPOHHBIH.

4. AranacsH, JI.C. 'eomerpust (B 2-x yactsix). U. 2. : yae6HOe mocodue / Aranacsu JI.C., ba3buie
B.T. — Mocksa : KnoPyc, 2021. — 424 c¢. — ISBN 978-5-406-05977-7. —Pexum nocryna:
https://www.book.ru/book/927669 — TekcT : 2IeKTPOHHBIA.

2. PexoMmeHmyeMble Te4YaTHBIE W3JaHMS IO peau3aluu 0011e00pa30oBaTeIbHON AUCIIUTUIMHBI
MPEJCTAaBICHBI B METOJUUYECKUX PEKOMEHAALUAX [0 OPraHU3aluu 00y4YeHusl.
3.2. ndpopmanmonHoe oOecrieyeHue pealn3aluy MporpaMMbl: MEpeuYeHb PEKOMEHAYEMBIX Y4eOHBIX
u3aHui, IHTepHeT-pecypcoB, JOMOIHUTENLHON JINTEpaTyphl

HNHTepHET-pecypcenl:

http://www.mathnet.ru/
https://www.matburo.ru/
http://game.fizmatclass.ru/
http://uztest.ru/
https://www.resolventa.ru/demo/training.htm
http://methmath.chat.ru/

31


https://www.book.ru/book/929528
https://www.book.ru/book/929528
https://www.book.ru/view4/922681/1
https://www.book.ru/book/927669
http://game.fizmatclass.ru/
http://uztest.ru/
https://www.resolventa.ru/demo/training.htm
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4. KOHTPOJIb 1 OLHEHKA PE3YJIBTATOB OCBOEHUS JUCHUIIJIMHBI
KoHTponb U o1ieHKa pacKpbIBalOTCA YEpPE3 YCBOCHHBIE 3HAHUS U NPUOOPETEHHBIE CTYJAEHTAMU
YMEHHsI, HallpaBJIeHHbIE Ha (hOpMHUpOBaHKE 00IIMX U TPO(HEeCCHOHATBHBIX KOMIETEHIIUH.

Kon u HanMeHoBdHPm3nen/Tema PesynbTar 00yuenus Tun OLICHOYHBIX
(hopMupyEMBIX MEPOIPUATUN
KOMIIETCHIIUN

OK 01. Beioupare cnoco6st | P 1. T1.2,1.3,1.4, 1.5 TOTOBHOCTb K TPYZy, OCO3HaHHE Tecrtsl.

pelueHus 3amay | P 2.T2.1,2.2,2.3,2.4, | ueHHOCTH MacTepCTBa, VYcrHbIH onpoc.
npodeccHoHaIBLHOM 25 Tpynonrooue; BrInonHeHne ypoBHEBBIX
JIeATENBHOCTH P3.73.1,33,34, TOTOBHOCTb K aKTUBHOM muddepeHIpoBaHHBIX
TIPUMEHUTEIEHO kK | P4.T4.3,44,4.5, JIeSITETLHOCTH TEXHOJIOTHYECKON 3aJ]aHUM.
Pa3IUYHBIM KOHTEKCTaM; P 5.T5.1,5.2,5.3, 54, | u conmaipHOI HANIPaBICHHOCTH, Pemenne
5.5,5.6,5.7,5.8,5.10 CHOCOOHOCTH HHUITMAPOBATH, po¢eCcCHOHATBHO-
P 6. T6.1, 6.2, 6.3, 6.4, | mIaHAPOBATH M CAMOCTOSTEIIEHO OpUEHTHPOBAHHBIX
6.6, 6.8, 6.10, 6.12 BBITIOJTHATH TAKYIO IESTEIHHOCTD; | 3amad. KontpompHbie
P7. T7.1, 7.2, 7.3, 7.4, | uHTEpEC K Pa3MTUIHBIM chepam paboTEL.
75,76,7.7,7.8. npodeccHoHaTbHOMN
P 8.T8.1, 8.2, 8.3, 8.4, | nearenbHOCTH;
8.5 YMETh peliaTh TEKCTOBBIC 3a/1a4l
P9.79.1,9.2 Pa3HBIX TUIOB (B TOM YHCIE Ha
P 10.T10.2,10.4, 10.6 | mpoLIEHTHI, JOTH U YACTH, HA
P 11. TI1.1, 11.2, | nBuxenue, paboTy, CTOUMOCTh
11.3,11.5,11.6,11.7 TOBApOB U YCIIYT, HAJIOTH 33291
P12.T12.2,12.4 13 00JIaCTH yIIpaBICHUSL
JIUIHBIMU B CEMEHHBIMH
(hMHAHCAMU); COCTABIATH
BEIpKCHUS, YPaBHCHHS,
HEpaBEHCTBA U MX CHCTEMEI 110
YCIJIOBUIO 3aJ1a4H, UCCIIEIOBATh
MOJIyYEHHOE PEIICHNUE .
pa3BHUBaTh KpeaTUBHOE
MBIIIIJICHUE MIPU PEIICHUH
YKU3HEHHBIX TPOOIIEM.
BJIaJIeTh HABBIKAMU y4eOHO-
HCCIIEIOBATENIbCKON U MPOEKTHON
JIEATEITBHOCTH.
OK 02. Ucnone3oBats | P1.T1.2,1.3,1.4,1.5 0CO3HaHUE CBOMX TecThl.
COBpPEMEHHbIE cpeactBa | P2. T2.1, 2.2, 2.3, 2.4, | KOHCTUTYLIHOHHBIX NPaB U VYceTHbli onpoc.
MTOMCKa, aHaJIn3a u|25 00s13aHHOCTEH, yBa)XCHHE 3aKOHA | BEIMONHEHHE YPOBHEBBIX
HHTEPIIPETALIUU P 3.7T3.1,3.3,3.4, P 4. | u npaBonopsiika; QG hepeHITMPOBAHHBIX
nHpopmanuu u | T4.3,4.4,4.5, IPUHSTHE TPAJIULUOHHBIX 3a/laHui.
nHpopMannoOHHbIE P 5.T5.1,5.2,5.3, 54, | HauMoHAJIBHBIX OOIIIE- Pemenune
TEXHOJIOIMH I BeImoanenus | 5.5,5.6,5.7,5.8,5.10 YeJIOBEYECKIX TYMaHUCTHUECKUX | MPOGECCHOHATBHO-
3a7a4 npodeccuonanpoit | P 6. T6.1, 6.2, 6.3, 6.4, | 1 1eMOKpaTHIECKHUX IICHHOCTEIH; OPHUEHTUPOBAHHBIX
NIeSITEIILHOCTH; 6.6, 6.8,6.10, 6.12 TOTOBHOCTH IPOTHUBOCTOSITH 3a1ad4. KonTponbHbie
P 7.7T7.1,7.2,7.3, 74, | u1eoq0run 3KCTpEeMU3Ma, paboThI.

7.5,7.6,7.7,7.8.
P 8. TS8.1, 82, 83,
8.4,8.5

P 9.T9.1,9.2
P 10.T10.2,10.4, 10.6
P 11. TILI, 112,

11.3,11.5,11.6,11.7
P 12.T12.2,12.4

HaIMOHAaN3Ma, KceHo(oouH,
JUCKPUMUHALIAY 110 COIHATBHEIM,
PEIUTHO3HBIM, PACOBBIM,
HAIIMOHAJFHBIM MTPH3HAKAM;
TOTOBHOCTH BECTH COBMECTHYIO
JIESITeTbHOCTD B HHTEpECax
TpayKTaHCKOTO OOIIECTBRa,
YYacCTBOBAThH B CAMOYIIPABICHUU
B 0011€00pa30BaTENLHOM
OpraHU3aIMH U IETCKO-
FOHOIIICCKHX OpPraHU3aIusiX;
BJIaJICTh HABBIKAMU y4eOHO-
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HCCIIeIOBATENIbCKON U MPOESKTHON
NIeATEILHOCTH

OK 03. [IlnanupoBaTh U
peanu30BBIBaTh COOCTBEHHOE
pogecCHOHATBHOE "
JIMYHOCTHOE pasBuUTHE,
HpeIIPHHIMATEIIBCKYIO
JeATEeIbHOCTh B
npodeccHoHaNbHON  cdepe,
UCIIONIb30BaTh ~ 3HAHHUA IO
(DMHAHCOBOI TPaMOTHOCTH B
Ppas3INYHBIX KM3HEHHBIX
CUTYyaLUsIX;

P1.T1.2,13,14,15
P2.T2.1, 22,23, 24,
25

P3. T3.1, 3.3, 34, P 4.
T4.3, 44, 45, P 5.
T5.1,5.2,53,54,5.5,
5.6,5.7,5.8,5.10

P 6.T6.1, 6.2, 6.3, 6.4,
6.6, 6.8, 6.10, 6.12
P7.T7.1, 72,73, 74,
75,76,7.7,7.8.

P 8.T8.1,8.2,8.3, 84,
8.5

P9.79.1,9.2

P 10.T10.2, 10.4, 10.6
P11. TIL.1, 11.2,
11.3,11.5,11.6,11.7
P12.T12.2,12.4

c(hOpMHUPOBAHHOCTH
HPaBCTBEHHOTO CO3HAHWS,
STHYECKOTO TOBEACHNUS;
CIIOCOOHOCTE OLIEHUBATH
CUTYAIMIO U IPUHUMATh
OCO3HaHHE PEIICHNS,
OpHEHTHPYSICh HA MOPAIHHO-
HPaBCTBCHHBIC HOPMBI U
LCHHOCTH;

OCO3HAHHE JIMYHOTO BKIIAJa B
IOCTPOECHUE YCTONYHUBOIO
Oymy1mero;

OTBETCTBCHHOE OTHOIIICHHE K
CBOHM POJUTEIISAM H (TLITH)
JIPYTHAM WICHAM CEMBH, CO3/IaHUIO
CEMBH Ha OCHOBE OCO3HAHHOTO
MPUHSTHS LIEHHOCTENW CeMEHHON
JKU3HHU B COOTBETCTBHUH C
TpaguIusIMy HapoJoB Poccnu;
CaMOCTOSTEIILHO OCYIIECTBIIATh
MO3HABATENILHYIO JCSITEIBHOCTD,
BBISBIISITH HpO6J’ICMLI, CTaBUTh U
(hopMyIHpPOBATH COOCTBEHHBIC
3a/1a4 B 00pa3oBaTeIbHON
JIESTeTHHOCTH U )KU3HCHHBIX
CUTYAIHAX;

CaMOCTOSITENIEHO COCTABIIATh
IUTaH pemIeHuUs MPOOIIEMBI C
YYeTOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH H
MpeACTaBICHUN;

JaBaThb OLICHKY HOBBIM
CUTyalusiM, BHOCUTHb KOPPEKTUBBI
B ACATCIBHOCTh, OLICHUBATH
COOTBETCTBHUE PE3yJIHTATOB LIEIISIM
BJIaJ1€Th HaBbIKAMHU
MTO3HABATEILHOU peIeKCHU KaK
OCO3HAHHS COBEPIIACMBIX
JIEUCTBUI M MBICIUTEIBHBIX
MPOIIECCOB, UX PE3YIBTATOB U
OCHOBAHHUH; MCIIOIF30BATh
npreMBbl peIeKCHH IS OIICHKH
CHUTYalllH, BEIOOpA BEPHOTO
peleHus;

YMETH OLICHUBATH PUCKHU U

CBOCBPCMCHHO NPUHUMATH
PEHICHUS 110 UX CHUKCHUIO,

Tectol

YerHbIi onpoc.
BeimonHeHNe ypOBHEBBIX
g depeHITMPOBaHHBIX
3aJaHuN

Pemenne
po¢eCCHOHATBHO-
OpPHEHTHPOBAHHBIX
3ajad.

KoHTponbHbIe paboTHI

OKO04. Db dexTrBHO
B3aMMOJICHCTBOBATh "
paborath B KOJUIEKTHBE H
KOMaH/IE;

P1.TI2,13,14,15
P2.T2.1,22,2.3,24,
2.5
P3.T3.1,33,34,P 4.
T43, 44, 45, P 5.
T5.1,5.2, 5.3, 5.4, 5.5,
5.6, 5.7, 5.8,5.10

P 6. T6.1, 6.2, 6.3, 6.4,
6.6, 6.8, 6.10, 6.12

P7. T7.1, 7.2, 7.3, 7.4,
7.5,7.6,7.7,7.8.
P8.T8.1,8.2, 8.3, 8.4,
8.5

BlIQJIETh ~ HaBBIKAMU  y4eOHO-
HCCIIEIOBATENICKON MPOEKTHON U
COLIMAJIBHOM JeATEIIbHOCTH;
IIOHUMATh " HCITOJIb30BaTh
MperMylIecTBa KOMaHAHOH U
WHIUBUAYAILHOU pabOTHI;

Tectsl

VYceTHbl onpoc.
BrinonHeHne ypoBHEBBIX
muddepeHIpoBaHHBIX
3aJaHui

Pemenue
npodeccroHaIBHO-
OpPHEHTHPOBAHHBIX
3a7ad.

KontpomsHbie paboTHI.
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P9.T9.1,9.2

P 10. T10.2, 10.4, 10.6
P 11. TILI, 112,
11.3,11.5,11.6,11.7
P12.T12.2, 12.4

MIPUHUMATD LIEJTH COBMECTHOM Jesl]
KOOPJIMHUPOBATh JEHUCTBUS IO
IJIaH JCHCTBUN, pacHpenemsaTh
YY9aCTHHKOB, O0CYKIaTh Pe3yiIbTa
KOOPJIMHUPOBATh U BBIOJHATH P4
BHPTYaJIFHOTO 1 KOMOMHUPOBAHH
OCYLIECTBJISITh [O3UTHUBHOE  CTJ
Pa3IMYHbIX CUTyalUsX, IPOSIBIIATY
OBITH MHUIIUATUBHLIM

TIPUHUMATh MOTHUBBI U apTYMEHTH
pe3yJIbTaTOB AEATEIbHOCTH;
TIpU3HABaTh CBOE MIPaBO M MPaBO ]|
pa3BUBaTh CIIOCOOHOCTH IMOHHMMA
yej0BeKa

TCJIbHOCTH, OPraHN30BbIBATH
€€ MOCTHIKCHHIO: COCTaBJI

poim € Y4YETOM MHCH

THI COBMECTHOW Pa0OTHI;
100Ty B yCIIO-BHSIX PEAJIbHO]
IO B3aUMOJICHCTBHS,
aTETMYECKOE I0-BEICHHE
TBOPYE-CTBO U BOOOpaXKEHIIE,

JIpYTUX JO-JeH Mpu aHaiy

[PYTUX JIIOJIel Ha OIINOKH;
Thb MUpP C HO3U-LIUU APYTO

nit

ro,

B

3¢

ro

OK  05.
YCTHYIO |

Ocy1ecTBIsITh

MMHCHMEHHYIO
KOMMYHHUKAITHIO Ha
TOCyIapCTBEHHOM SI3BIKE
Poccuiickoit  ®enepanyu ¢
y4eToM ocobeHHoCTER
COLMANEHOTO ¥ KYJIBTYPHOTO
KOHTEKCTA;

P1.T1.2,13,1.4,1.5
P2.T2.1,2.2,2.3,24,
25

P 3.T3.1,3.3,34,P 4.
T4.3, 44, 45, P 5.
T5.1,5.2,53,54,5.5,
5.6,5.7,5.8,5.10

P6. T6.1, 6.2, 6.3, 6.4,
6.6, 6.8, 6.10, 6.12

P7. T7.1, 7.2, 7.3, 7.4,
75,76,7.7,7.8.

P 8.T8.1,8.2,8.3, 84,
8.5

P9.7T9.1,9.2
P 10.T10.2,104, 10.6
P 11. TI1.1, 11.2,

11.3,11.5,11.6,11.7
P 12.T12.2,12.4

3CTETUYECKOE OTHOILICHUE K
MHpY, BKIIIOYasi 3CTETHKY OBITa,
HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTa, TPYyJa U
00IIECTBEHHBIX OTHOLICHUIH;;
yOeXIEHHOCTh B 3HAUNMOCTH /IS
JUYHOCTH U 00IIecTBa
OTC€YCCTBECHHOI'0O 1 MUPOBOT'O
HCKYCCTBA, OTHUYCCKUX
KyJbTYPHBIX TpaAuLUN U
HApOJHOTO TBOPYECTBA;
pacrno3HaBaTh HeBepOaIbHbIE
CpeAcTBa OOIIEHNUS, TOHUMATh
3HaUCHHE COLNAIIBHBIX 3HAKOB,
pacIo3HaBaTh MPEIIOCHUTKH
KOH(IMKTHBIX CUTYaIlui 1
CMSTYaTh KOH(QIINKTHI;
Pa3BEpPHYTO U JIOTHYHO HU3J1araTh
CBOIO TOUKY 3pEHHs C
HCIIOJIB30BAHUECM A3BIKOBBIX
CpPEACTB.

YMETH U3BJICKATh,
HHTEPIPETUPOBATH
HHPOPMALIUIO, IPEICTABICHHYIO
B TaONMIax, HA JUarpamMMax,
rpaduKax, OTPaKaIOIIyI0
CBOHCTBA peaJIbHBIX MTPOIIECCOB U
SIBJICHUH; TIPE/ICTABIIATH
nH(pOpMALHUIO ¢ TIOMOIIBIO
TaOJHI ¥ AMarpamMmm.

Tectsl

VYceTHbIN onpoc.
BeimonHeHNe ypOBHEBBIX
g depeHITMPOBaHHBIX
3aJaHuN

Pewenue
npodeccrnoHaIBHO-
OpPHEHTHPOBAHHBIX
3azad.

KontpombHble paboTHI.

OK 06.
IpaskaaHCKO-
NIaTPUOTHUYECKYIO
JIEMOHCTPHUPOBATH
0CO3HaHHOE
[IOBEICHUE
TPAJUIIUOHHBIX
00I1IeYEeTI0BEYECKUX
LEHHOCTEH, B TOM YHCIE C
YYETOM rapMOHHU3AIMN
MEKHALIMOHAIILHBIX u
MEKPETUTHO3HBIX
OTHOIICHHH,
CTaHJaPThI
AHTUKOPPYNLUOHHOTO
TIOBEICHUS;

[IposiBnsATH

MTO3HIIHIO,

Ha OCHOBC

MPUMEHATH

P1.T1.2,13, 14,15
P2. T2.1,22, 2.3, 2.4,
2.5

P3. T3.1, 3.3, 3.4, P4.
T43, 44, 45 P 5.
T5.1, 5.2, 5.3, 5.4, 5.5,
5.6, 5.7, 5.8,5.10

P6. T6.1, 6.2, 6.3, 6.4,
6.6, 6.8, 6.10, 6.12

P7. T7.1, 7.2, 7.3, 7.4,

7.5,7.6,7.7,7.8.
P8.TS.1,8.2, 83,84,
8.5

P9.T9.1,9.2

P 10.T10.2, 10.4, 10.6
PIl. TI1.1, 112,

11.3,11.5,11.6,11.7
P12.T12.2,124

Oco3Hanue CBOHX
KOHCTI/ITyHI/IOHHLIX npaB n
00513aHHOCTEH, YBa)KCHHE 3aKOHA

1 TIPABOIOPSIIKA;
MIPUHATHE TPaTUIIMOHHBIX
HaIlMOHAJIBLHBIX o0611e-

YENIOBEUECKUX TyMAHUCTUYECKUX
U IEMOKPATUYECKUX IEHHOCTEH;
TOTOBHOCTH BECTH COBMECTHYIO
JIEATENBHOCTD B HHTEpecax
TPaXIaHCKOTO o01ecTBa,
Y4acTBOBAaTh B CaMOYIPABJICHHU
B o0mieo0pa3oBaTenbHOM
OpFaHI/I3aHI/II/I nu JCTCKO-
FOHOIIECCKUX Opl"aHPI?;aL[HS[X;
yMeHI/Ie B3aPIMO}IeI>iCTBOBaTB C
COIUaJIbHBIMHU I/IHCprMeHTaMI/I B

COOTBETCTBHUH C WX (YHKIHIMH U

Tectbl

VYcrHbI# onpoc.
BblnosiHEHUE yPOBHEBBIX
UG hepeHIIMPOBAHHBIX
3aaHuil. Pemenue
npodeccuoHaIbLHO-
OpUEHTHPOBAHHBIX
3aad.

KontposbHbie pabOTHL.
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Ha3HauUCHUEM;
TOTOBHOCTh K TyMaHUTapHOH H
BOJIOHTEPCKOH eSATeIbHOCTH;

c(hOPMHUPOBAHHOCTh POCCUICKON
TpaxJaHCKOU UJECHTUYHOCTH,
aTPUOTU3MA, YBaKEHUS K
CBOEMY Hapoxy, YyBCTBa
OTBETCTBEHHOCTH nepen
Ponunoii, roproctu 3a cBOM Kpai,
CBOIO pOJAMHY, CBOH SI3BIK H
KyJbTYpY, IPOLIUIOE U HACTOSIIIEE

MHOT'OHAIIMOHAJILHOTO Hapoja
Poccuu;

LIEHHOCTHOE OTHOIIICHHE K
TOCYAapCTBEHHBIM CHMBOJIaM,
HCTOPUYECKOMY M MPHUPOJAHOMY
HaCJIeIUIO, MaMSITHUKAM,
TpamgulusaM HaponoB Poccum,

JOCTUKCHUAM Poccun B Hayke,
HCKYCCTBC, CIIOPTC TCEXHOJOTUAX

U TPYIE;
HeHas yOeKIICHHOCTb,
TOTOBHOCTh K  CIYXCHHIO H
3aIHUTE OTEYECTBa,

OTBETCTBEHHOCTb 3a €r0 CY/Ab0Y;
OBIIaJICHNE HaBBIKAMH Y4eOHO-
HCCJIEIOBATEIIbCKOM, IPOEKTHOU
U COLIMAJIbHOMU AEATEIbHOCTH

OK 07. CogpeiictBoBaTh
COXpPaHEHHWIO  OKpY’Karomien
Cpenbl, pecypcocOepexeHHIo,
NPUMEHATh  3HAHUS 00
N3MEHEHUN KJIMMaTa,
TIPUHINTIBI 6epexIMBOTO
MPOU3BOJICTBA, APPEKTHBHO
JIeHCTBOBATh B

lIpe3BI:.I‘IaI\/'IHI:-IX CUTYyalusdX;

P1.T1.2,1.3,14,P 3.

T3.1,3.3,3.4,P 4.
T4.4,47,P5.T5.5,
57,59
P6.T6
P7.T7.5
P9.TO.1
P11.T11.2,11.3,11.6,

HC IMPUHUMATDH I[eﬁCTBHH,
TIPUHOCSAIIEE BPE OKPYKAIOIICH
cpexne;

YMETb IPOTHO3HPOBATH
HeOIarompusaTHBIC KO-
JIOTHYECKHUE TTOCIICICTBHS
MpearnpUHUMAaEMbIX JEHCTBU,
MPEIOTBPAIIATh UX;

paclipUuThb OMBIT ACATCIBHOCTU
9KOJIOTMYECKOH HAIIPaBICHHOCTH;
pa3pabaTbIBaTh MJIAH PEIICHUS
MPoOJIEMBI C yYETOM aHaIn3a
HUMEIOINXCS MaTePHAIbHBIX U
HEMaTepHAIBHBIX PECYPCOB;
OCYILIECTBIIATh
I[eJICHANIPABIICHHBIN MOUCK IIepe-
HOCA CpEICTB M  CIIOCOOOB
JeHcTBUA B MPO(ECCHOHANBHYIO
cpeny.

Tectsl

VYceTHb onpoc.
BrimonHeHne ypoBHEBBIX
QG GepeHITMPOBAHHBIX
3aJaHuN. Pemenue
npodeccrnoHaIbHO-
OpPHEHTHPOBaHHBIX
3aad.

KontpossHbie paboTHI.

OK 08. Hcnoms3o-
BaTh CpejcTBa (PUINUECKON
KyJIbTYPBI JUIsI COXPaHEHUS
U YKpCIUICHHSI 3710pOBbsl B
mporecce pogeccuo-
HAJIbHOW JIESITEIbHOCTH U
NOJIEP)KaHUsST  HEeoOXO0Iu-
MOTO YpOBHsSI (DU3UUECKOU
MOJITOTOBJIIGHHOCTH;

P3.T3.3
P4.T4.1
P5.T5.2
P6.T6.4
P8. T8.4
P11.T11.5

paspabaTbIBaTh IUJIAH PEIICHHS
MPOOJIEMBI C YY€TOM aHalnu3a
NMCIOMINXCSA MAaTEPHUATIbHBIX U
HEMaTepHaJIbHBIX PECYPCOB;
OCYILIECTBIIATH
LieJIeHAIIpaBJICHHBIH IIOUCK IIepe-
HOCa CPEeZICTB M CIIoco00B
JIEUCTBHS B TPOPECCHOHATBHYIO

cpeny.

Tectbl

VYcrHbI# onpoc.
BrimosHeHue YPOBHEBBIX
nuddepeHITMpPOBaHHBIX
3aaHUH. Pemenne
npodeccruoHaIbLHO-
OpUEHTHUPOBAHHBIX
3aad.

KonTtpomnbHbIe paboThI
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IIK 1.1. TIIpousBoauth
MOATOTOBUTEIbHBIE  pabo-
TBl U paboThl OCHOBHOTO
npoduis mo 61aroycTpoi-
CTBY U O3CJICHEHUIO Ha Tro-
POICKUX TEPPUTOPUSIX W
00BeKTax CaJIoBo-
MapKOBOI'0 U JIaHAIIAQTHO-
r'0 CTPOUTEIHCTBA.

P3.T 3.3; P 4. T4.7;P5.
T5.10

P6.T6.7,6.16
P7.T7.5;P10.T 10.6
P11.T11.3,11.6

TOTOBHOCTB K TPY/y, OCO3HAHUE 1T
TPYIOIO0HE;

TOTOBHOCTB K aKTHUBHOM JeSTEIbH
COLIMAJIbHOW HAIPABIIEHHOCTH, CIL

IJIAaHUPOBATh U CaMOCTOATCIIBHO BLHWHMI'\/'L TaKyro Pemenne

JCATCIBHOCTD,

ONPEACIIATh HEJIN ACATCIBHOCTH, JaFaRa"hb I1a-paMETpPhI U

KPUTEPUH UX JIOCTHIKCHUS;
CIOCOOHOCTH U TOTOBHOCTH K CaM
METOAOB PCIICHUSA NPAKTUICCKUX
Pa3JINIHBIX METOJ0OB ITO3HAHUS,
YMETH NEPCHOCUTH 3HAHUA B TTIO3H
00J1aCTH KU3HEICSITCIIbHOCTH;

cHI@TBR Ma-CTEPCTBa,
VYcrHbI# onpoc.
DB HITOXHOHAE YPOREMBBIX

iR TEHIHPO B APBRAT,

npodeccrnoHaIBHO-
OpPHEHTHPOBAHHBIX

KonTponbHbIe paboTh
CTOSI-TEJILHOMY TTIOHCKY

pajia4, IPpUMCHECHUIO

ABATEIIbHYIO U [IPAKTUYECKYH

[IK 1.2. [IpousBoauTh
MOJATrOTOBUTEIbHBIE
paboThI 1 pabOTHI
OCHOBHOTO TIPOQHIIS TI0
TEXHUYECKOMY
00CITy)KHBaHHIO U
COZIEPXKAHUIO HA
TOPOJICKHX TEPPUTOPHSIX U
00BEKTax ca0Bo-
MapKOBOTO U
nmaHAmapTHOTO
CTPOUTENBCTBA.

YMETb HHTETPUPOBATh 3HAHUS U3
Pa3HBIX IPEIMETHBIX 00JIacTel;

BIAJETh HABBIKAMHM MOIY4YECHHUs
nHpopMaMK W3  HCTOYHHMKOB
pa3sHBIX THIOB, CaMOCTOSITENILHO
OCYILECTBIISITh  MOUCK, aHAIIU3,
CHUCTEMATHU3ALUIO u
MHTEPIpPETANI0O  HHpOpMaInu
pa3MYHBIX BHAOB H  (QopMm
MIPEICTaBICHNUS;

YMETb MUHTEIPUPOBATh 3HAHMS U3
pa3HBIX MPEIMETHBIX obacTei, B
TOM 4YHUCIIE YMETb OIEPUPOBAThH
MaTeMaTUYECKUMHU OHATUSIMH.

Tector

VYcrHbI# onpoc.
BrimonHeHNEe ypOBHEBBIX
g GepeHITIPOBAHHBIX
3aJaHuN. Pemenue
po¢eCCHOHATBHO-OpUEH
5.6, THpOBaHHBIX 3a/1a4.
KonTtpomnpHbIe paboThI
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1 IlacnopT ¢oHAA OLEHOYHBIX CPEACTB IO AUCHHUILINHE

1.1 O6aacTe npuMeHeHNs1 (POHAA OLEHOYHBIX CPEICTB

[lepeueHp BHUIOB OLIEHOYHBIX CPEACTB COOTBETCTBYET pabouell MporpaMMe AUCLHUIIIMHBI

MaremaTuka
Koa u OcHoOBHBIE TOKA3aTeJIN Tun ®dopMma aTTecTaAllMU
HauMMeHOBaHUe OLICHKM pe3yJibTara U UX 3aHATUA (B COOTBETCTBHMH C
¢dopmupyembIx KpUTepun y4eOHBIM IJIAHOM)
KOMIIeTeHIH i Texymuii | IIpomexyTo
KOHTPOJIb YyHas
arrecranus
OK 01. Beibupath crioco0sI [ TOTOBHOCTE K TPYLy, OCO3HAHUE Kombunanpor YcTHBII
penreHus 3a]a4|[IEHHOCTA MacTepPCTBa, TPYAOII00HE; |aHHBIE ompoc.
poheCCUOHATBHOMN Jie-|[TOTOBHOCTh K aKTUBHOM 3AHATUSA. TecTsl.
SATEIBHOCTH AIeATeNbHOCTH TEXHOJIOTHYECKOW 1 SK3aMEH /
MIPUMEHHUTEIEHO K|COIMABHOI HAIPaBIEHHOCTH, SK3AMCH
pa3IMYHBIM KOHTEKCTaM;  |CIIOCOOHOCTh HHUIIMUPOBATH,
TUTAHUPOBATh U CAMOCTOSATEIILHO
BBITIOHSTH TAKYIO ICATEIHHOCTD;
WHTEpEC K pa3IUIHbBIM chepam
po(heCCUOHATBHON IEATEIbHOCTH;
YMETb peIllaTh TEKCTOBBIC 3aJIa4YH
Pa3HBIX THIIOB (B TOM YHUCIIE Ha
MIPOILICHTHI, JIOJIU U YaCTH, Ha
JBWKEHHE, paboTy, CTOUMOCTb
TOBapOB M YCIIYT, HAJIOTH 331a9H1 U3
o0nacTu yrpaBieHUs JUIYHBIMU H
ceMelHbIMU (prHaHCAMM);
COCTaBIISITh BHIPAXKEHISI, YpABHEHHUS,
HEPABEHCTBA U MX CHCTEMBI I10
YCIIOBHIO 3aj1a4H, UCCIICIOBATh
MOJIyYECHHOE PEIICHHE .
Pa3BHUBATh KPEATHBHOE MBIILIICHHUE
MIPH PEIICHUH KU3HEHHBIX ITPOOIIEM.
BJIaJICTh HAaBBIKAMH yUeOHO-
UCCJIEI0BATEIbCKON U MPOEKTHOM
JIeSITEIILHOCTH.
OK 02. Ucnonb3oBaTh OCO3HAHUE CBOMX KomOunmpos |BeimonHenne
COBpPEMEHHBIE CPEICTBA KOHCTHUTYIIMOHHBIX IIPaB U aHHbBIC YPOBHEBBIX
TOVCKa, aHAIN3a U UH- 00s13aHHOCTEM, yBa)KEHUE 3aKOHA U [3aHSTHUS. nmud depeHmupona
TeprpeTalu nHGHOPMAIUH U [TPABOIIOPSIKA; HHBIX 3aJIaHUH.
MH(POPMAIMOHHBIC MIPUHSATHE TPAIUIIMOHHBIX KouTpoibHbIe
TEXHOJIOTHH JJIsI HAI[MOHAIBHBIX O0IIe-4eI0BEUECKUX paboThL

BBIMOJTHEHHUS 337134 B
npodeccuoHaIbHON
JIeSITeTIbHOCTH;

T'YMaHUCTHYECKUX U
JAEMOKPATHYCCKUX HeHHOCTeﬁ;
TOTOBHOCTB IIPOTHBOCTOSITh
UJICOJIOTUH DKCTPEMH3MA,
HaIlMOHAJIHM3Ma, KCEHOPOOHH,
JAUCKpUMHHAIUU 110 COLNAJIBHBIM,
PEIMIHO3HBIM, PACOBBIM,
HalMOHAJILHBIM TIPH3HAKAM;
TOTOBHOCTbH BECTH COBMECTHYIO
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JeSITeIbHOCTh B HHTEpECcax
rpaXkJaHCKOTO 00IIecTBa,
y4acTBOBAaTh B CAMOYIIPABIICHHUH B
0011e00pa3oBaTEIHLHOM
OpraHu3alMy 1 JETCKO-IOHOIIECKHX
OpraHu3alMsAX; BIaIeTh HABBIKAMHU
y49e0HO-UCCIIeI0BATENhCKON 1
MPOCKTHOH JeITENbHOCTH

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O I13 |Pemenue
OK 03. IInaHupoBaThb U|CO3HAHHS, STHIECKOTO ITOBEICHNU; mpoeccuoHaNbH
pean30BHIBATH €00~|CII0COOHOCTD OIIEHMBATH CUTYAIHIO 0-
CTBEHHOE npodeccro-|u MPUHUMATH OCO3HAHHE PEIICHUS, OpUEHTUPOBAHHBI
HaJIbHOE H|OpUEHTHPYSICh HAa MOPAJIBbHO- X 3ajad.
JMYHOCTHOEPA3BUTHE, HPaBCTBEHHbIC HOPMBI U IICHHOCTH;
MpeIPUHIMATENbCKYIO OCO3HaHUE JTUYHOTO BKJIaJa B
JeSITeNbHOCTh B|IOCTPOCHUE YCTOMYMBOTO
npodeccuoHanbHOi  cdepe, |Gy ayiero;
WCTIONB30BaTh  3HAHUS  I10
paBoBOM M (PMHAHCOBOM
IPAMOTHOCTHU B Pa3IAYHBIX
JKU3HEHHBIX CUTYyalusX;
OK 04. O¢ddexTrBHO|BIAIETH HaBBIKAMH y4eOHO- CP ®ponTanh
B3aUMOJICCTBOBATH H|HCCIeA0BATENBCKON TMPOEKTHON U HBIi1 ompoc,
paboTaTh B KOJIJICKTHBE COLMANILHOH JIeSITETbHOCTH; CaMOCTOSITeTIbHAS
Y KOMaH/IE; MOHUMATh u HCIIOJIb30BaTh pabora
MPEUMYIIEeCTBA  KOMaHJHOH |
WHIUBUIYaTbHON paboThl;
MIPUHUMATh 1enn COBMECTH
OpPTaHHW30BEIBATh W KOOPIUHHPOB
JOCTIDKEHHIO: COCTABIISITh TUIAH JIe
pomu ¢ yd4eTOM MHEHWH y4al
pe3yIbTaThl COBMECTHOU PabOTHI,
KOOPAWMHUPOBATE W BBINIOJIHATH
pealbHOr0,  BUPTYaJbHOIO U
B3aMMOJICHCTBUS;
OCYIIECTBIISTh IO3UTHBHOE CTpaTeT]
Pa3IMYHBbIX CUTyalusix, IIpoABJI
BOOOpaKeHHUE, OBITh MHUIIUATHBHBIN
MPUHUMATh MOTHBEI M apryMEHTEHI
aHaJM3e Pe3ybTaTOB JICATSILHOCTH
MpU3HaBaTh CBOE IMPaBO W TIPaB
OIIIMOKHU;
pa3BuBaTh CHOCOOHOCTh ITOHHMA]
JPYToro 4ejoBeKa
OK 05. OcyuecTBIATh|[3CTETUUECKOE OTHOILLIEHUE K MUPY, YeTHbIi onpoc.
YCTHYIO ¥ IUCBMEHHYIO BKJIIOYasl 3CTETUKY OBbITa, HAYYHOTO KonrponbHeie
KOMMYHUKAIIUIO Ha|¥u TEXHUYCCKOI'0 TBOPUYECCTBA, pa6OTBI.
roCyJapCTBEHHOM SI3BIKE|CTIOPTA, TPY/Ia U OOIIECTBEHHBIX
Poccuiickoit ®enepanuu  C|OTHOILECHUIA;; CP
y4eToM 0coOeHHOCTEeH | YOk, IeHHOCTh B 3HAYUMOCTH JJIS

COLIMAJIBHOTO U KYJIBTYPHOI'O
KOHTEKCTA;

JIMYHOCTH U 00IIIecTBa
OTEUECTBEHHOT'O 1 MUPOBOTO
HCKYCCTBAa, STHUYECKUX KYJIbTYPHBIX

TpaJMIMI U HAPOJTHOT'O TBOPYECTBA;
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pacno3HaBaTh HEBEpOAIBHBIC
CpeJcTBa OOIIEHUS, IOHNMATh
3HAYEHHE COIMAIBHBIX 3HAKOB,
pacro3HaBaTh IPEAIOCHIIKN
KOH(JIMKTHBIX CUTYAIlUH U CMATYATH
KOH(JTUKTEHI;

pasBepHYTO U JIOTHYHO H3JIaraTh
CBOIO TOYKY 3pCHUSI C
HCITOJIb30BAaHUEM S3BIKOBBIX
CPEJICTB.

YMETh U3BIIEKATh UHTEPIPETUPOBATh
UHGOPMAITUIO, PEACTABICHHYIO B
TabnuIax, Ha TUarpaMmax,

OK 06.
rPaKIaHCKO-
MaTPUOTUUYCCKYIO TIO3UIIMIO,
JEMOHCTPHUPOBATH oco-
3HAaHHOE  IIOBEJEHUE  Ha
OCHOBE TpaIUuMOHHBIX
001IIeYeTOBEYECKUX
IICHHOCTEH, B TOM YHCIE C
y‘-IeTOM FapMOHI/I3aLII/II/I
MEKHAIITOHATbHBIX H
MEXPEITUTHO3HBIX
OTHOIIICHUH,
CTaHIAPThI
AHTUKOPPYIIIHOHHOTO
IMOBEICHUS;

IIposBnaTh

IIPUMCHSATH

Oco3Hanne CBOMX
KOHCTUTYIIMOHHBIX 1paB u
00sI3aHHOCTECH, yYBa)KEHHE 3aKOHA U
MIPaBOMOPSIKA;

MIPUHSATHE TPaAUIIMOHHBIX
HAI[MOHAIBHBIX OOIIIE-YESIOBEUSCKUX
TYMaHUCTHYECKUX "
JIEMOKPATHIECKUX IIEHHOCTEH;
TOTOBHOCTh  BECTH  COBMECTHYIO
JIeSITEeIbHOCTD B HWHTepecax
TPaXXTAHCKOTO oOrmiecTBa,
y4acTBOBATh B CaMOYIIPaBICHUU B
00111e00pa30BaTEIILHOM
OpTaHM3alfA U JIETCKO-IOHOIIECKUX
OpTraHM3aIHIX;

YMEHHE  B3aMMOJICHCTBOBATH
COIMATFHBIMH ~ WHCTPYMEHTaMHU
COOTBETCTBHM C WX (PYHKIUIMHU
Ha3HAUYCHUEM;

TOTOBHOCTh K TyMaHUTapHOU
BOJIOHTEPCKOU JIeATENLHOCTH;
c¢(hOpMUPOBAHHOCTh poccuiickoin
TpakJaHCKOU UACHTUYHOCTH,
MATPUOTH3MA, YBaXEHHS K CBOEMY
HapoAay, YyBCTBA OTBETCTBEHHOCTH
nepen PoauHo#, ropioctv 3a cBOM
Kpaid, CBOIO pPOJAMHY, CBOH SI3BIK U
KyJbTYypy, TPOIUIOE W HACTOsAIIEe
MHOTOHAITMOHAIBHOTO Hapozaa
Poccuu;

[IEHHOCTHOE OTHOIIIEHHE K
TOCYJapCTBEHHBIM CHUMBOJIaM,
HUCTOPUYECKOMY W TPUPOTHOMY
HACJICTUIO, TAMSITHUKAM, TPa UM
HaponoB Poccumn, pocTwxeHUSIM
Poccun B Hayke, UCKYCCTBE, CIIOPTE
TEXHOJIOTUSIX U TPYAE;

uzeiHas yOeXJIeHHOCTh, TOTOBHOCTh
K CIIY’)KCHHIO W 3allfUTE OTEYECTBA,
OTBETCTBEHHOCTH 32 €T0 CYIALOY;
OBJIAJICHNE  HAaBBIKAMH  y4eOHO-
UCCIEA0BATENbCKOM, IPOEKTHOM U
COIMAIIbHON JIE€ATEIbHOCTU

= ®w o

n

KomG6unupos
aHHbBIC
3aHATHS

DOpoHTaTBHBIN
ompoc,
CaMOCTOSITENIbHAs
pabota
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OKO07. CopeiictBoBaTh|Oco3HaAHHE CBOMX MaTeMaTH
COXPAaHEHUIO  OKPYKaroIlel [KOHCTUTYITHOHHBIX npaB u [13 |geckuif JUKTaHT;
cpeasl, pecypco-|00si3aHHOCTEeH, yBa)KCHUE 3aKOHA U MPaKTUYECKUE
cOepexeHulo, MIPUMEHSTh|IPaBOIOPSIIKA; 3aHATHS.
3HaHHA 00  W3MEHEHWH|IpPUHSTHE TPaIUITHOHHBIX
KIIMMaTa, TIPUHIIATIBI | HAITMOHAIBHBIX 00IIe-4eTOBEYeCKIX
0epeKIMBOTO MPOU3BOJICTBA, | TYMaHUCTHIECKUX u
3((PEeKTHBHO MEHCTBOBATH B|IEMOKPATHICCKUX IIEHHOCTEH;
Ype3BBIYAMHBIX CUTYaIlUsX; |TOTOBHOCTh BECTH  COBMECTHYIO
JESITeTbHOCTh B WHTEpecax
TpaXkJaHCKOTO oOriecTBa,
y4acTBOBaTh B CaMOYIIPAaBICHHUH B
0011e00pa3oBaTeIbHOM
OpraHu3alyd M JETCKO-IOHOIIECKUX
OpTraHM3aIHsIX;
YyMEHHE  B3aHMMOJEHCTBOBAaTH  C
COLMALHBIMH ~MHCTPYMEHTaMH B
COOTBETCTBHH C HX (QYHKIUSIMH H
Ha3HAYCHUEM;
TOTOBHOCTb K T'YMaHUTApHOMI
Y BOJIOHTEPCKOH JIeSITENBHOCTH;
- TOTOBHOCTh K TpPYAY, OCO3HAaHHE
OK 08. Hcrnosib30BaTh|€HHOCTH MacTepCTBa, TPYI0I00HUE;
cpencraa (bplgp[qe(;}(of/i - TOTOBHOCTH K aKTUBHOM
KYJIBTYPHI JUIs1 COXpaHeHus |ACATCIIEHOCTH TEXHOJIOTUYECKOH U CP
M YKPEILICHHS 30pOBbsi B|COIMATBHOM HaIpaBIEeHHOCTH,
nporecce npodeccro- CIIOCOOHOCTD WHUIMHPOBATD,
o IUIAHUPOBAaTh U CaMOCTOSITENILHO
HANbHOM HEATEIIbHOCTH U
BBITIOHSTH TaKyIO IEATEIbHOCTD;
MoAIepXKaHusi HEe0OXO0au-
.|- WHTEepec K pa3MUYHBIM cdepam
MOTO ypoBHS (u3nieckol npodecCHOHAILHON e TEbHOCTH,
IMOATOTOBJIEHHOCTH;
[IK 1.1. IIpousBoaute mon-|B wacTu Tpy10BOrO0 BOCHIUTAHUS: Pemenne
TOTOBUTENbHBIE pabOThl H|- TOTOBHOCTh K TPYIy, OCO3HaHHE 113 npogeccnoHaNnbH
paboThl OCHOBHOTO TPOQUIISI|[IIEHHOCTH MacTEPCTBA, TPYIOIIO0HE; o-
no OJaroycTpoucTBy M 03e-|- TOTOBHOCTh K AKTUBHOM OpUEHTUPOBAHHBI
JICHEHUIO Ha TOPOJCKHUX Tep-|JesITeIbHOCTH TEXHOJIOTHYECKOH H X 3aj1ad.
pUTOPHSIX U OOBEKTaxX CaJlo-|COMUaIbHON HaIPaBIEHHOCTH,
BO-TIADKOBOTO W JIAHJI-|CTIIOCOOHOCTH WHUIMAPOBATD,
madTHOTO CTPOUTENHCTBA.  |UIAHUPOBATH W CAMOCTOSITENILHO
BBITIOHSTH TAKYIO I€ATEIEHOCTD;
- HWHTEpEeC K pa3NIu4yHbIM cdepam
po(heCCUOHATBHON IeATEIbHOCTH,
OBnanenue YHHUBEpCATbHBIMHU
y4eOHBIMU MMO3HABaTEIFHBIMU
JECUCTBUSIMHU:
a) 6a30BBIC JTJOTUICCKUE ACUCTBUS:
0) 6a30BbIE JIOTHYECKHE JICHCTBUS
YMETb HMHTEIPUPOBATh 3HAHUSA W3
pa3HBIX TPEIMETHBIX oOO0JacTeil, B
TOM 4YHCJII€ YMETb OICpHUPOBATH
MAaTEMATUYCCKUMMU ITOHATUAMU.
IK 1.2. IIponsBoauts|OBnaneHue YHUBEPCAJIbHBIMU I13 Pemenne
MOJATrOTOBUTEbHBIE  PadOThI|y4yeOHBIMU M03HaBATENbHBIMU npogeccuoHanbH
5 paboThI OCHOBHOI'O|I€HCTBUSIMH: 0-
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npoduiiss MO TEXHHYECKOMY
00CITy)KHBaHUIO u
COJCp)KaHUIO Ha TOPOJCKHX
TEPPUTOPUAX U  OOBEKTax
CaJI0OBO-TTAPKOBOTO u
JaHAMAaPTHOTO

CTPOUTENLCTBA.

a) 6a30BBIC JJOTHICCKUE ACHCTBUS:

0) 6a30BbIC JIOTHYECKHE JICHCTBUS
YMETh HMHTETPUPOBATH 3HAHUS U3
pasHbIX TpPEAMETHBIX OO0JIacTel, B
TOM 4YHCIE YyMETh OIEPHPOBAThH
MaTeMaTHYCCKUMU TTOHSITHIMHU.

OpHEHTHPOBAHHBI
X 3a7a4.

2. ®opMBbI aTTECTALUH

2.2. MaTepuajibl OLEHOYHBIX CPEACTB JJIsl TEKYILIEero KOHTPOJIs

Texkymui KOHTPOJIb IPOBOAATCS BO BpeMs ayAUTOPHBIX 3aHATUM 10 MaTEeMaTUKE B
COOTBETCTBUM C Y4eOHBIM IJIaHOM U pabouel mporpammsl I1J] «MaremaTuka» Mo BceM pasjenam
mporpaMMbl. B kauecTBe  TeKylIero KOHTPOJS MPUMEHSIOTCS  TEOPETUYECKHE  BOIIPOCHI,
caMmocTosiTeNbHas padoTa, CUCTEMBI 33JaHU B TECTOBOM (popMe, KOHTPOJIbHBIE PaOOTHI IO Pa3ienaM.

2.2.1 TeopeTnueckue BONPOCHI

Teoperuueckass yacTb HPOXOAUT B (OpME YCTHBIX OTBETOB: (CO CIHCKOM BOIPOCOB
o0yyJarommuecsi 3HAaKOMSTCS B Ha4aJie U3Y4YCHUS pasJierna).

4.2.1.1 Crenenu u kopuu. CreneHHas pyHKIuUs

Teopernueckne BONPOCHI:

1. Maiite onpenenenue apu(pMeTHUECKOro KBapaTHOro0 KOpHs (He 3a0bIBaeM MOSCHUThH 00JIaCTh
orpezeneHus U 00J1acTh 3HaYEHUM, HHAYE ONPEIeNIEHUE HE PACKPBITO).

2. [aiite ompeneneHue KOHs M-0M cTemeHM M3 uucia (He 3a0blBaeM MOSICHUTH 00JacThb
orpezeneHus 1 00J1acTh 3HaUEHUI, HHAU€e ONpeIeSIEHUE HE PACKPBITO)

3. 3anummTe U NPOU3HECUTE BCIIYX BCE U3BECTHBIE BaM CBOMCTBA KOPHEU

4. 3anuiuTe U TPOU3HECUTE BCIYX BCE U3BECTHBIC BaM CBOMCTBA CTEICHEH.

5. Ha yto HeoOxoaumo oOpaTUTh BHMMAaHHE IpPU PEIIEHUH HPPALMOHAIBLHOIO YpaBHEHUS
YETHOH CcTerneHu?

6. UeMy paBeH KOpEHb YETHOM CTENIEHU U3 OTpuuarenpbHoro uncna? [Ipusenure npumep.

7. UeMy paBeH KOpEHb HEUETHOI cTeneHu 13 oTpuiareasHoro yucna? [Ipusenure npumep.

8. Ha uto cTouT 00paTuTh BHUMaHUE MPU PELICHUH MPPALUOHAIBHBIX, APOOHO-PAIIMOHAIBHBIX
YpaBHEHUI U HEPAaBEHCTB?

9. HazoBuTe npaBuiio BHECEHUSI MHOXKHUTEIIS MO 3HaK KOPHSI.

10. Kak n30aBnsitorcss OT MppallMOHATIBLHOCTH B 3HaMeHaTesne?

11. {aiiTe onpeneneHue CTENEHU ¢ IPOOHBIM M OTPHULIATENIbHBIM ITOKa3aTeneM, ChOopMyIupyiTe
UX CBOMCTBA.

12. Crenennas GyHKIMS — 3TO QYHKIHUSA ...

13. CBoiicTBa creneHHON (PYHKIIMU pa3InYatOTCs B 3aBUCUMOCTH OT ...

14. CoiicTBa cTeneHHON (YHKIUHU MpU 4eTHOM 3HaueHuu N. ['papukom dpyHkmMM gBusercs ... ,
PACIIOJIOKEHHAS B ... IOIYIJIOCKOCTH KOOPAUHAT

15. CaolicTBa cTeneHHON (QYHKIMM NMPH HEYETHOM 3HadeHuu N. I'padukoM ¢(yHKIMU sBISETCA

16. YpaBHEeHUs, B KOTOPBIX IEPEMEHHAS .. ..., HA3BIBAIOTCS HPPALUOHAIBHBIMH.

17. Pemenue HppanMOHAIBHBIX YPABHEHUN CBOAMTCS K IMEPEXOAY OT HPPALHUOHAIBHOIO K
paloOHaIbHOMY YPABHEHHIO ...

2.2.1.2 Iloka3aTenbHast PyHKIUA

Teopernyeckue BONpPoOCHI:

1. Kakas pyHK1MS Ha3bIBa€TCS OKA3aTENbHON?

2. Yto siBAsieTcst 00JIaCThIO ONpPEeNICHHs] 1 MHOXKECTBOM 3HaYeHUH MOKa3aTeIbHON QyHKIIMHU?

3. SIBnsiercs nu mokasarenbHast PyHKINS YETHON?

4. ITpu KakoM YCIIOBHHM ITOKa3aTeabHast (PyHKIHS SBISETCS BO3PACTAIOIIEH?

5. Ilpu kakoM ycliOBUM MOKa3aTellbHas QYHKIUS SBISETCS yObIBAOLIEH?
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6. Kak 3aBucuT n3amMeHeHue noka3zareabHOl (YHKIIUA OT OCHOBAHHMSI?
7. Ilepeuncnute cBOMCTBA QYHKIMH y=a" npH a>1.

8. Ilepeunciure cBoiicTBa pyHKImH y=a" npu 0<a <I.

9. [Mouemy pyHKIUA y=2" ABISETCS BO3pACTAIONIE?

10. Kakue npeoOpa3oBaHusi HEOOXOIMMO BBHIIOJIHUTH HA KOOPIAMHATHOM IJIOCKOCTH € rpad)ukomM
y=(0,5%), uT00BI MONy4YuTh rpaduK GyHKIHH y=2"7?

11. CKosbKO TOUYEK mepecedeHust uMeroT rpaduku Gpyukmmit y=2" u y=(0,28)*?

12. Kakoe ypaBHEHUE Ha3bIBACTCS MTOKA3aTEIbHBIM?

13. Ilouemy nipu pelIeHUHU OKa3aTENIbHbIX YPaBHEHUH nojaratot, uro a>0, a#0?

14. y=ax. [Ipu a>0 dyHKIHS ...

15. Ykaxxu KoopauHaThl TOUKU IIEpecedeHns y=ax ¢ ocbto OX.

16. lano ypaBHenue af(x)=1. MoxHo i1 yTBepkaath, uTo f(x)=0.

17. ChopmynupyiiTe IpaBUIIO PEHICHHS MPOCTEHIIINX TTOKA3aTEIBHBIX YPaBHEHUH.

18. Ipu kakux b nokasarensHoe ypaBHeHHe & =b umeer kopeHs?

19. Ckonbko KOpHeii uMeeT ypapHeHue a*=b?

21. B yem 3axitouyaercst TpaguecKuii crocod pemeHus ypaBHEHHIA.
22. JlaiiTe onpeneneHue nNoka3aTeaIbHOr0 HepaBeHCTBa?
23. ChopmynupyiTe METOIbI PEIICHHUS TIOKAa3aTEIbHBIX HEPABEHCTB.
2.2.1.3. Jlorapu¢gmsbl. Jorapugmuyeckas pyHkuus
Teopernyeckue BONPOCHI:
1. Hatite onpeneneHue jorapudma.
. Chopmynupyiite Ha3BaHHE ACHCTBUS HAXOXKACHUS JIorapudma.
. 3anumyTe OCHOBaHUE HATYPaJIbHOIO Jiorapudma.
. ChopmymupyiiTe OCHOBHOE JIOTapu(HMUIECKOE TOXKIECTBO.

5. ChopmynupyiitTe TeopemMy 0 Jorapudme npou3BeIeHHUS.

6. Chopmynupyiite Teopemy o JiorapudmMe 4acTHOTO.

7. IlpuBeaute Gpopmyily rnepexojia K HOBOMY OCHOBaHHUIO.

8. Kakue cBoiictBa JsorapupmMa HCMONB3YIOTCS MNPHU  BBIIOJHEHHUH TOKIECTBEHHBIX
npeoOpa3oBaHuii?

9. Kaxkoit norapudm Ha3bpIBaeTCs 1€CATUUHBIM?

10. [Haiite onpenenenue JorapupmMuueckon GyHKIHH.
11. Chopmynupyiite onpeaeneHue JOrapupMu4eckoro ypaBHEeHuUS.

2.2.1.4. OcHoBbl TpUroHoMetTpuu. Tpuronomerpuueckne PyHKIHU
Teopernueckue BONpPoOCHI:
1. Kak cTpountcs yroiyl Ha 4uCI0BOM OKPYKHOCTH?

[\

5w

2. lanite onpenenenue | paguana u 1 rpamayca.
3. 3anummTe GpopMyily nepexoaa OT IpalyCHOr0 U3MEPEHUS yIiia K paIuaHHOMY.
4. JlaiiTe onpe/ieneHre OCHOBHBIM TPUTOHOMETPUYECKUM (PYHKITUSM MTPOU3BOIHLHOTO

yTia.
5. JlaiiTe omnpenesieHre OCHOBHBIM TPUTOHOMETPHUUECKUM (YHKIIUSIM OCTPOTO yTJia B
MPSIMOYTOJIBHOM TPEYTOJILHUKE.

6. [lepeunciuTe 3Ha4YEHUS HEKOTOPBIX TPUTOHOMETPUUECKUX (PYHKIUH.
7. IlpuBenuTe 3HAKU OCHOBHBIX TPUTOHOMETPUUECKUX (PYHKIUHN B Pa3HbIX YETBEPTSIX.
8. 3anMIInTe OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO.

9. 3anumure GopmMyiy, CBI3BIBAIOIIYIO TAHTE€HC U KOTAHT€HC yIJIa.
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10. 3anumurte GopmyIibl, CBI3BIBAIOIINE TAHTEHC C KOCUHYCOM U CHHYC C KOTAHTE€HCOM.
11. Ilepeuncnure ocCHOBHbIE (HOPMYJIBI CIIOKEHHUS.

12. ChopmynupyiiTe MHEMOHMUYECKOE MPABUIIO JJIs 3alIOMUHAHUS (DOPMYJT IPUBEACHHUS.
13. Copmynupyiite npaBusio HamucaHusi GOpMyIl MPUBEICHHUS.

14. TlpuBeauTe npuMep Ha TpUMEHEHUE (GOPMYIT IPUBEICHUS.
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15. IlpuBenute GOpMyYIIBI CyMMBI YTIIOB.
16. 3anummre GopMyIbl IBOWHOTO yIila TPUTOHOMETPUYECKUX (DYHKIIUHA.
17. 3anummre GopMyIIbl TOJOBUHHOTO apryMEHTa TPUTOHOMETPUUECKUX (DYHKIIUH.

18. 3anumure Gopmysibl mpeodpa3oBaHUsi CyMMbl TPUTOHOMETPUUECKUX (PYHKITHI B
IIPOU3BEJCHUE.

19. 3anummre popMyIibl npeoOpa3zoBaHUs MPOU3BEACHHSI TPUTOHOMETPUUECKHUX
byHKIUI B CyMMYy.

20. BeipaxeHne TpPUroHOMETPUUECKUX (PYHKIMM yepe3 TAHT€HC MTOJIOBUHHOTO
apryMeHTa

21. Ilepeunciure popMyJibl JUIsl pELIEHNs IPOCTEHIINX TPUTOHOMETPUUECKUX
yYpaBHEHUH B 00ILEM BHJIE.

22. JlaiiTe onpenesieHre apKCUHYCa YUCIIA.

23. JlaitTe onpeenieHne apkKKOCHHYCa Yuca.

24. Kak npOXOJUT JINHUS TAHT€HCOB?

25. Kak npoxoauT JINHKS KOTaHT€HCOB?

26. [IpuBeaute GopMyIIbl pEIIEHUS TPOCTEHIITNX TPUTOHOMETPHUUECKUX YPABHEHUH.
27. llepeuncnure GopMyJibl YACTHBIX CIyYaeB PELICHUS MPOCTEUILINX
TPUTOHOMETPUYECKUX YPABHEHUM.

28. OOBACHUTE METOJ PELICHUS TPOCTEHIINX TPUTOHOMETPUUECKIX YPABHEHUH C
ITOMOUIBIO €IMHUYHOU OKPYKHOCTH.

29. IlpuBeaute GOpMyIIbl PEHICHUS IPOCTEHIINX TPUTOHOMETPHUUECKUX YPABHEHUH.
30. YkaxuTe ABa OCHOBHBIX METO/A PEIICHUS] TPUTOHOMETPUYECKUX YPABHEHU M.

31. JlaiiTe onpeneneHrue OTHOPOJHOTO TPUTOHOMETPUYECKOTO YPaBHEHUS IEPBOU U
BTOPOU CTENICHEM.

32. YkaxuTe cnoco0 pelieHrs 0AHOPOAHOIO TPUTOHOMETPUUECKOTO YpaBHEHHUS MTEPBOI
CTEIICHH.

33. [IpuBeauTe METOABI PELIEHNS] TPUTOHOMETPUYECKUX YPABHEHUMN B 3aBUCHMOCTH OT
THUIIA.

34. Yto Ha3pIBa€TCS MPOCTEUILIMMHU TPUTOHOMETPUUECKHUMU HEPABEHCTBAMMU?

35. IlpousutrocTpupyiTe pellieHne HEPaBEHCTBA Sin X>m Ha €IMHUYHON OKPYKHOCTH.
36. Pacckaxknure 0 METOZIE 3aMEHBI IEPEMEHHOM TN PELIEHUN TPUTOHOMETPUUECKUX
HEPABEHCTB.

37. Kak npuMeHsieTcs METOI UHTEPBAJIOB MPH PEIIEHUH TPUTOHOMETPUUYECKHUX
HEpPABEHCTB?

2.2.1.5. lIpousBoaHasi pyHKIUH, e¢ IPUMEHECHHUE

Teopernyeckue BONpockI:

1. ITponoskute onpeaenenue: «llocaenoBarenbHOCTh — 3TO...».

2. IlpuBenute npumep apudMeTHUEeCKO MPOTrPECCUu.

3. IlpuBeguTe mpuMep reOMETPUIECKON TPOTPECCHH.
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4. IlpuBenute mpumep OECKOHEUHO YOBIBAIOIIEH T€OMETPUUECKOM MPOTPECCUH.
5. IlIpopomxure onpenenenue: «lIponzBomHas — 310...».

6. PackpoiiTe reoMeTprUUEeCKUil CMBICIT MPOXU3BOTHOM.

7. Ilponomxkure onpenenenue: «KacarenpHas — 310...».

8. Packpoiite ¢pu3UIECKUil CMBICI MPOU3BOTHOM.

9. Uro Takoe nuddepeHmpoBanme?

10. ITepeuncnure npaBuiia BBIYUCICHHS IPOU3BOJHBIX.

11. Yemy paBHa NpoOU3BOJIHAS CTETIEHHON (YHKIIUU?

12. Yemy paBHaA IPOU3BOIHAS IPOU3BEICHUS?

13. Yemy paBHaA IPOU3BOIHASI YACTHOTO?

14. Yemy paBHa NpoOU3BOJIHAS CIOKHON GHyHKIIUN?

15. Kakoli Bua uMeeT ypaBHEHHE KacaTeIbHOM?

16. Korna xacarenbHasi napamuienbHa ocu Ox?

17. Touku, B KOTOPBIX MPOU3BOAHAS PaBHA HYJIIO, HA3bIBAIOTCHL. . .
18. Chopmynupyiite nprusHaK Bo3pacTaHus QyHKIIUH.

19. Ecnu Ha nunTepBasie PyHKIMS BO3pACTAET, TO 3HAUCHHUE MPOU3BOJHON HA ’TOM
VHTEPBAJIE. ..

20. Iuddepenupyemast GyHKIUS MOKET UMETh SKCTPEMYM B T€X TOUKaX, TJIE ...
21. ChopmynupyiiTe mpusHak yobIBaHHS (QYHKIUU.

22. ChopmynupyiiTe mpu3HAK TOYKH MaKCUMyMa (DYHKITUH.

23. ChopmynupyiiTe mpu3HAK TOYKA MUHUMYMa (YHKIIHH.

24. Ecnu rpaduk Npou3BOJHON pacnosioxkeH Bollie ocu OX Ha UHTEpBaJeE, TO
byHKIUSA. . .

25. Ecau rpadux mpon3BoaHOM nepecekaeT ock Ox B Touke X0, pacmoiaraeTcsi CHayana
HUKe, motoM Beime OX, To X0 11 QyHKIUU SBIASETCS ...

26. Kakye TOUKH Ha3bIBAIOTCS TOYKAMU SKCTpeMyMa?
27. Kakas To4ka Ha3bIBa€TCs TOYKOM repernoa’?

28. CocTaBbTe AJITOPUTM PEIICHUS 3a/1a4 Ha HAXO0XKACHUS HAaNOOJBIIEr0 U HAMMEHBIIIETO
3HaYeHUs (PYHKIMH HA OTpe3Ke?

29. CocraBbTe aJITOPUTM UCCIEIOBAHUS U MTOCTPOEHU rpaduka QyHKIHMH C TOMOIIIbIO
MIPOU3BOJHOM.
30. Kak HailTH BEpTUKAIbHYIO ACUMIOTOTY rpaduka GyHKIUN?
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2.2.1.6. IlepBooOpa3nast GpyHKLIUH, e¢ IPUMECHEHUE
Teopernyeckune BONPOCHI:
1. ChopmynupyiiTe onpeneneHue mepooopa3Ho.

2. ChopmynupyiiTe OCHOBHOE CBOMCTBO TIEPBOOOpa3HO. [ 'eomeTpuueckuii CMBICT
OCHOBHOTO CBOMCTBA MEPBOOOPA3HBIX.

3. Chopmynupyiite Tpu MpaBUiia HAXOXKIACHUS IEPBOOOPA3HBIX.

4. Kakyto purypy Ha3bIBatOT KPUBOJIMHEHHON Tpareueii?

5. 3anumurte Gpopmyiy il BBIYUCICHUS IJIOMIA I KPUBOJIMHEHHOM Tpaneuu.
6. O0BsicHUTE, UTO TaKoe UHTerpai. 3anummuTe popmyny Herotona-JlelOnuna.
7. 'eomerpuyeckuii u GU3NIECKUN CMBICI ONIPEICTICHHOTO HHTETpaa.

8. UTO Takoe MHTETPUPOBAHUE?

2.2.1.7. lIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE
Teopernueckue BONpPOCHI:
1. ChopMynupyiite Tpu aKCUOMBI CTEPEOMETPUH

2. ChopMynupyiiTe TEOpEMBI, CISAYIOIINE U3 AKCUOM CTEPEOMETPUU

3. [aiite onpeneneHue napauielbHbIX MPSMbBIX B TpocTpaHCcTBe. [lepeuncnure ciiyyan
B3aMMHOI0 PACIIOJIOKEHHUS IBYX MPSIMBIX B MPOCTPAHCTBE.

4. JlaiiTe onpeaeneHre napayiebHOCTH IPsIMOM U TI0CKOCTH. [lepeuncaure ciyyau
B3aMMHOI'0 PACTIOJIOKEHUS NPSIMOU U MIIOCKOCTH.

5. ChopmynupyiTe NpU3HAK CKPEIIUBAOIINXCS MTPSMBbIX.

6. JlaitiTe onpeneneHne CKpEIMBAOIINXCS TPSMBIX.

7. ChopMynupyiTe nMpu3HaK NapajieIbHOCTH MPSIMON U TIIOCKOCTH.

8. ChopmynupyiiTe mpU3HAK MapauieIbHOCTH MIIOCKOCTEH.

9. ChopmynupyiitTe CBOMCTBA MapajIeIbHBIX MIIOCKOCTEH.

10. ChopmynupyiiTe TeOPEMBI O MaPAICIBHOCTH MPSIMBIX B IPOCTPAHCTBE

11. BepHo 51, 4TO Yepe3 TOUKY BHE TAHHOW MIIOCKOCTH MPOXOAUT MpsiMasi,
napajyiesibHasi JaHHOW MJIOCKOCTH, U TIPU TOM TOJIBKO OJIHA?

12. BepHo 11, CTO 4Yepe3 TOUKY BHE JAHHOM MJIOCKOCTU MPOXOIUT MIOCKOCTb,
napa’suielibHasi JaHHOM MJI0CKOCTH, U TPUTOM TOJIBKO OJIHa?
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13. MoryT 51 CKpelBaroIuecs npsMble ObITh MapaieIbHBIMU OJJHOM IIIOCKOCTHU?
14. MoryT 51 CKpeuBaroImuecs npsMbie ObITh MapaieIbHbIMU TPEThEH PSIMOii?
15. Chopmynupyiite ornpeaeseHne NepneHANKYISIPHOCTH IPSIMON U MIIOCKOCTH.

16. ChopmynupyiiTe npusHaK NEPHECHAUKYIIPHOCTH IPSIMON U MIIOCKOCTH.

17. Chopmynupyiite TeOpemMy 0 IPSIMOiA, EPIECHANKYISIPHON K MIIOCKOCTH.

18. ChopmynmupyiiTe CBOMCTBA, CBA3BIBAIOIINE MAPATUICTIEHOCTD TPSIMBIX U X
HEePIICHINKYIIPHOCTh K TUIOCKOCTH.

19. Chopmynupyiite Teopemy 0 TpeX NEpHeHAUKYIIpaX.

20. Chopmynupyiite TeopeMy, 0OpaTHYIO K TEOpPEME O TPEX MEPIECHANKYIIApax.
21. JlaliTe onpeneneHue IByTpaHHOIO yria.

22. JlariTe onpeneneHue yria Mex 1y IpsiMOM U IIJIOCKOCTBIO.

23. ChopMynupyiiTe TEOpEMY O AUATOHAIN NPAMOYTOIBHOTO NapaljIesIeUIe 1a.
24. ChopmynupyiiTe npu3HaK NEPIEHANKYISIPHOCTH TIOCKOCTEN.

25. BepHO J1d, 9TO IJIOCKOCTb, MIEPIEHAUKYIISIPHA K TaHHOM NPSIMOM, TEPIEHANKYIISIPHA
K JIFOOOM MJIOCKOCTH, COJIepAKAIIEH ATy MPSIMYI0?

26. BepHo J11, 4TO IIpsiMasi. NEPIEHANKYJIIPHAS K IBYM JaHHBIM I1€PECEKArOIUMUCS
MPSAMBIM, MIEPIIEHIUKYIISIPHA K JTF0OOU MJIOCKOCTH, COAEPKAILEH 3TH NpAMble?

27. MOXeT 11 pacCTOSIHUE OT TOYKHU JI0 IIOCKOCTH U300paxaThCsl ABYMS pa3IMUHbIMU
OTpe3KaMu?

28. MOXeT 11 pacCTOSIHUE MEXAY NapauleIbHbIMU INIOCKOCTSIMHU U300pakaThCsl ABYMSI
Pa3JIMYHBIMHA OTPE3KAMHU?

29. OA — nepnieHANKYISp K MII0cKocTU TpeyroiabHnka ABC. HazoBute yron mexmy
npsmoii OB u mnockocteio ABC.

30. OA — neprieHaUKYJIsIp K TiockocTu TpeyronbHuka ABC. HazoBute yron Mexay
npssmor OC u mockocteio ABC.

2.2.1.4. OcHoBBI TpUTOHOMETPHHU. TpUTrOHOMETPHYECKHE (PYHKIIUHN
Teopernueckue BONpPoOCHI:
1. Kak cTpountcs yroy Ha 4uCI0BOM OKPYKHOCTH?

2. lanite onpenenenue | paguana u 1 rpamayca.
3. 3anummTe GpopMyily nepexoaa OT IpalyCHOr0 U3MEPEHUS yIiia K paIuaHHOMY.
4. JlaiiTe onpe/ieneHre OCHOBHBIM TPUTOHOMETPUYECKUM (PYHKITUSM MTPOU3BOIHLHOTO

yTia.
5. JlaiiTe omnpenesieHre OCHOBHBIM TPUTOHOMETPHUUECKUM (YHKIIUSIM OCTPOTO yTJia B
MPSIMOYTOJIBHOM TPEYTOJILHUKE.

6. Ilepeunciure 3HaYEHUS HEKOTOPHIX TPUTOHOMETPUUYECKUX (PYHKITHA.
7. IlpuBeauTe 3HAKU OCHOBHBIX TPUTOHOMETPUUYECKUX (PYHKIIMM B Pa3HBIX YETBEPTSIX.
8. 3anuImMTe OCHOBHOE TPUTOHOMETPHUUECKOE TOXKIECTRO.

9. 3anumure GopmMyiy, CBI3BIBAIOIIYIO TAHTE€HC U KOTAHT€HC yIJIa.
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10. 3anumure GOpPMyYITbI, CBSI3BIBAIOIINE TAHTEHC C KOCUHYCOM U CUHYC C KOTAHTE€HCOM.
11. Ilepeuncnure ocCHOBHbIE (HOPMYJIBI CIIOKEHHUS.

12. ChopmynupyiiTe MHEMOHHYECKOE MPABUIIO JIJIs1 3alIOMUHAHUS POPMYJII TPUBEICHUS.
13. Copmynupyiite npaBusio HamucaHusi GOpMyIl MPUBEICHHUS.

14. TlpuBeauTe mpuMep Ha MPUMEHEHHUE (POPMYJT IPUBEICHUS.
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15. IlpuBenute GOpMyYIIBI CyMMBI YTIIOB.
16. 3anummre GopMyIbl IBOWHOTO yIila TPUTOHOMETPUYECKUX (DYHKIIUHA.
17. 3anummre GopMyIIbl TOJOBUHHOTO apryMEHTa TPUTOHOMETPUUECKUX (DYHKIIUH.

18. 3anumure Gopmysibl mpeodpa3oBaHUsi CyMMbl TPUTOHOMETPUUECKUX (PYHKITHI B
IIPOU3BEJCHUE.

19. 3anummre popMyIibl npeoOpa3zoBaHUs MPOU3BEACHHSI TPUTOHOMETPUUECKHUX
byHKIUI B CyMMYy.

20. BeipaxeHne TPUroHOMETPUUECKUX (PYHKIMH Yyepe3 TaHT€HC MTOJIOBUHHOTO
apryMeHTa

21. Ilepeuncnure GopMyJibl JJIsl pEHIEHUs IPOCTEHIINX TPUTOHOMETPUIECKUX
yYpaBHEHUH B 00ILEM BHJIE.

22. JlaiiTe onpenesieHre apKCUHYCa YUCIIA.

23. JlaitTe onpeenieHne apkKKOCHHYCa Yuca.

24. Kak npOXOJIUT JINHKS TAHT€HCOB?

25. Kak npoxoauT JINHKS KOTaHT€HCOB?

26. [IpuBeaute GopMyabl pEHICHUS TPOCTEHIINX TPUTOHOMETPUYECKUX YPABHEHUM.
27. llepeuncnure GopMyJibl YACTHBIX CIyYaeB PELICHUS MPOCTEUILINX
TPUTOHOMETPUYECKUX YPABHEHUM.

28. OOBACHUTE METOJ PEIICHUs TPOCTEHIINX TPUTOHOMETPUYECKUX YPAaBHEHUH C
ITOMOUIBIO €IMHUYHOU OKPYKHOCTH.

29. IlpuBeaute GOopMyabl PEHICHUS MPOCTEHIINX TPUTOHOMETPUYECKUX YPABHEHUM.
30. YkaxuTe ABa OCHOBHBIX METO/A PEIICHUS] TPUTOHOMETPUYECKUX YPABHEHU M.

31. JlaiiTe onpeneneHrue OTHOPOJHOTO TPUTOHOMETPUYECKOTO YPaBHEHUS IEPBOU U
BTOPOU CTENICHEM.

32. YkaxuTe cnocod peieHus 0AHOPOIHOTO TPUTOHOMETPUYECKOTO YPABHEHUS IEPBOI
CTEIICHH.

33. [IpuBeauTe METOABI PELIEHNS] TPUTOHOMETPUYECKUX YPABHEHUMN B 3aBUCHMOCTH OT
THIIA.

34. Yto Ha3pIBa€TCS MPOCTEUILIMMHU TPUTOHOMETPUUECKHUMU HEPABEHCTBAMMU?

35. IlpousutrocTpupyiTe pelieHrne HepaBEHCTBA Sin X>m Ha €IMHUYHON OKPYXHOCTH.
36. Pacckaxknure 0 METOZIE 3aMEHBI IEPEMEHHOM TN PELIEHUN TPUTOHOMETPUUECKUX
HEPABEHCTB.

37. Kak npuMeHsieTcs METOI MHTEPBAJIOB IIPU PELIEHUH TPUTOHOMETPUYECKUX
HEpPABEHCTB?

2.2.1.5. lIpousBoaHasi pyHKIUH, e¢ IPUMEHECHHUE

Teopernueckue BONpoOCHI:

1. ITponoskute onpeaenenue: «llocaenoBarenbHOCTh — 3TO...».

2. IlpuBenute npumep apudMeTHUEeCKO MPOTrPECCUu.

3. IlpuBegure mpuMep reOMETPUIECKON TPOTPECCHH.
50



4. IlpuBenute mpumep OECKOHEUHO YOBIBAIOIIEH T€OMETPUUECKOM MPOTPECCUH.
5. IlIpopomxure onpenenenue: «lIponzBomHas — 310...».

6. PackpoiiTe reoMeTprUUEeCKUil CMBICIT MPOXU3BOTHOM.

7. Ilponomxkure onpenenenue: «KacarenpHas — 310...».

8. PackpoiiTe ¢hu3udIecKkuii CMBIC MPOXU3BOIHOM.

9. Uro Takoe nuddepeHmpoBanme?

10. ITepeuncnure npaBuiia BBIYUCICHHS TPOU3BOIHBIX.

11. Yemy paBHa NpoOU3BOJIHAS CTETIEHHON (YHKIIUU?

12. Yemy paBHaA IPOU3BOIHAS IPOU3BEICHUS?

13. Yemy paBHaA IPOU3BOIHASI YACTHOTO?

14. Yemy paBHa NpOU3BOIHAS CIOKHON QyHKIIMN?

15. Kakoli Bua uMeeT ypaBHEHHE KacaTeIbHOM?

16. Korna kacarenpHas napaienbHa ocu Ox?

17. Touku, B KOTOPBIX MPOU3BOAHAS PaBHA HYJIIO, HA3bIBAIOTCHL. . .
18. Chopmynupyiite nprusHaK Bo3pacTaHus QyHKIIUH.

19. Ecnu Ha nunTepBasie PyHKIMS BO3pACTAET, TO 3HAUCHHUE MPOU3BOJHON HA ’TOM
VHTEPBAJIE. ..

20. Iuddepenmpyemast GyHKIMS MOKET UMETh SKCTPEMYM B T€X TOUYKaX, TJIE ...
21. ChopmynupyiiTe mpusHak yobIBaHHS (QYHKIUU.

22. ChopmynupyiiTe mpu3HAK TOYKH MaKCUMyMa (DYHKITUH.

23. Chopmynupyiite MpU3HAK TOUKH MUHUMYMa (DYHKITUH.

24. Ecnu rpaduk Npou3BOJHON pacnosioxkeH Bollie ocu OX Ha UHTEpBaJeE, TO
byHKIUSA. . .

25. Ecnu rpaduk npou3BogHOM nepecekaet ock Ox B Touke X0, pacnoyiaraeTcsi cCHavasa
HUKe, MoToM Beime OX, To X0 A5 GyHKIUY SBIsSIETC ...

26. Kakye TOUKH Ha3bIBAIOTCS TOYKAMU SKCTpeMyMa?
27. Kakas To4ka Ha3bIBa€TCs TOYKOM repernoa’?

28. CocTaBbTe AJITOPUTM PEIICHUS 3a/1a4 Ha HAXO0XKACHUS HauOOJIBIIIEr0 U HAMMEHBIIETO
3HaYeHUs (PYHKIMH HA OTpe3Ke?

29. CocraBbTe AJITOPUTM UCCIEIOBAHUS U TOCTPOEHUA rpaduka QyHKIUU C TOMOUIBIO
MIPOU3BOJHOM.
30. Kak HailTH BEpTUKAIbHYIO ACUMIOTOTY rpaduka GyHKIUN?
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2.2.1.6. IlepBooOpa3nass pyHKIMH, ee IPUMEHEHHE
Teopernyeckune BONPOCHI:
1. ChopmynupyiiTe onpeneneHue mepooopa3Ho.

2. ChopmynupyiTe OCHOBHOE CBOMCTBO MEPBOOOpa3HOM. [ 'eOMeTprIeCKUil CMBICIT
OCHOBHOTO CBOMCTBA MEPBOOOPA3HBIX.

3. Chopmynupyiite Tpu MpaBUiia HAXOXKIACHUS IEPBOOOPA3HBIX.

4. Kakyto purypy Ha3bIBatOT KPUBOJIMHEHHON Tparenueii?

5. 3anumurte Gpopmyiy il BBIYUCICHUS IJIOMIA I KPUBOJIMHEHHOM Tpaneuu.
6. O0BsicHUTE, UTO TaKkoe UHTerpai. 3anummute popmyiny HeroTona-JlelOnuna.
7. 'eomerpuyeckuii u GU3NIECKUN CMBICI ONIPEICTICHHOTO HHTETpaa.

8. UTO Takoe HHTETPUPOBAHUE?

2.2.1.7. lIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE
Teopernueckue BONpPOCHI:
1. ChopMynupyiite Tpu aKCUOMBI CTEPEOMETPUH

2. ChopMynupyiiTe TEOpEMBI, CISAYIOIINE U3 AKCUOM CTEPEOMETPUU

3. [Haiite onpenenenue napauielibHbIX MPSMbBIX B TpOoCcTpaHcTBe. [lepeuncnure cnydan
B3aMMHOI0 PACIIOJIOKEHHUS IBYX MPSIMBIX B MPOCTPAHCTBE.

4. JlaiiTe onpeeneHrue napajieIbHOCTH NPsMOM U mockocTu. [lepeuncnure ciyyan
B3aMMHOI'0 PACTIOJIOKEHUS NPSIMOU U MIIOCKOCTH.

5. ChopmynupyiTe NpU3HAK CKPEIIUBAOIINXCS MTPSMBbIX.

6. JlaitiTe onpeneneHne CKpEIMBAOIINXCS TPSMBIX.

7. ChopMynupyiTe nMpu3HaK NapajieIbHOCTH MPSIMON U TIIOCKOCTH.

8. ChopmynupyiiTe mpu3HaK MapaieIbHOCTH MIOCKOCTEH.

9. ChopmynupyiitTe CBOMCTBA MapajIeIbHBIX MIIOCKOCTEH.

10. ChopmynupyiiTe TeOPEMBI O MaPAICIBHOCTH MPSIMBIX B IPOCTPAHCTBE

11. BepHo 51, 4TO Yepe3 TOUKY BHE TAHHOW MIIOCKOCTH MPOXOAUT MpsiMasi,
napajyiesibHasi JaHHOW MJIOCKOCTH, U TIPU TOM TOJIBKO OJIHA?

12. BepHo 11, cTO Yepe3 TOUKY BHE JAHHOM MJIOCKOCTU MPOXOIUT MIOCKOCTb,
napa’suielibHasi JaHHOM MJI0CKOCTH, U TPUTOM TOJIBKO OJIHa?

52



13. MoryT 51 CKpeIIMBarouecs MpsiMble ObITH TapalieIbHBIMU OJTHOM MIOCKOCTHU?
14. MoryT 51 CKpeluBaroIuecs npsMble ObITh MapaieIbHBIMU TPEThEU MPSIMO?
15. Chopmynupyiite ornpeaesneHue NepneHANKYISIPHOCTH IPSIMON U MIIOCKOCTH.

16. Chopmynupyiite npu3HaK NEPHCHAUKYIIPHOCTH MPIMON U TUIOCKOCTH.

17. Chopmynupyiite TeOpemMy 0 IPsIMOiA, MEPIECHANKYISIPHON K MIIOCKOCTH.

18. ChopmynupyiTe CBOMCTBA, CBSI3bIBAIOIINE MTAPATIICIIBHOCTh MPSMBIX M X
MEPIIECHIUKYIISIPHOCTD K TIJIOCKOCTH.

19. Chopmynupyiite TeopemMy 0 TpeX NEPHeHAUKYIIIpaX.

20. ChopmynupyiiTe TEOpEMY, 0OpATHYIO K TEOPEME O TPEX MEPHEHANKYISIPAX.
21. MaiiTe omnpenesieHrue ABYTPAHHOTO yIiia.

22. laiiTe omnpeesieHre yria MexIay IpsMOil U TIIOCKOCTHIO.

23. ChopmynupyiiTe TEOpEMY O AUATOHAIHN MPSIMOYTOIBLHOTO MapasljIesIeUIe 1a.
24. ChopMynupyiiTe mpu3HaK MEPHIEHANKYISIPHOCTH TUIOCKOCTEH.

25. BepHo 111, 4TO INIOCKOCTh, NEPHEHAUKYIIAPHA K TAHHOW MPAMOM, IIEPIIEHANKYIISIPHA
K JIF000H TIOCKOCTH, COJIepKAIllel 3Ty MPAMYIO?

26. BepHo 11, 4TO npsMasi. EPIECHINKYJIAPHAS K IBYM JaHHBIM IEPECEKAOIUMUCS
NPSIMBIM, TIEPIIEHANKYJISIPHA K JIFOOOM MI0CKOCTH, coAepKallien 3TH npsimbie?

277. MOXeT 11 pacCTOSIHUE OT TOYKHU JI0 TNIOCKOCTH U300paxaThCsl ABYMS pa3IMUYHBIMU
oTpe3kamu?

28. MoeT 1 pacCTOsTHUE MEXKy apalIeIbHBIMU TJIOCKOCTSIMU M300paKaThbCs ABYMSI
Pa3JIMYHBIMU OTpPE3KaMu?

29. OA — nepneHauKyIsp K 1maockoctu tpeyroiapHuka ABC. HazoBure yron mexmay
npsimoii OB u mnockocteio ABC.

30. OA — neprieHAUKYJIAP K IIIOCKOCTH TpeyrojbHuka ABC. HazoBute yrom Mexmy
npssmor OC u mockocteio ABC.

2.2.1.8. KoopanHaTthl 1 BEKTOPbBI
Teopernueckue BONpPOCHI:
1. JTaitiTe onpenenieHue BEKTOpa.

2. JlaliTe onpeesieHue KOJUIMHEAPHBIX BEKTOPOB.
3. JlaitTe onpeneneHre Mpon3BEICHUSI BEKTOPA Ha YUCIIO.
4. JlaiiTe onpeaeneHrue paBHbIX BEKTOPOB.
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5. ChopMynupyiiTe NpaBuiIO TPEYrOJIbHUKA JIJISl CIIOKEHUS JBYX BEKTOPOB.

6. ChopmynupyiTe IpaBUIO MHOTOYTOJIbHUKA JUISI CIIOKEHHS] HECKOJIBKUX BEKTOPOB.
7. JlanTe omnpeiesicHre KOMIUIAHAPHBIX BEKTOPOB.

8. ChopmynupyiiTe npu3HaK KOMILIAHAPHOCTU TPEX BEKTOPOB.

9. ChopmynupyiiTe TeOpeMy O pa3I0KEHUH BEKTOPaA M0 TPEM HEKOMILTAHAPHBIM
BEKTOpaM.

10. Onmure ¢ IMOMOLIBIO YCPTECIKA ITPABUIIO IAPAJUICIICIIMIICA IJIA CIIOKCHUS TPCX
HCKOMIIITAHAPHBIX BCKTOPOB.

11. BepHo 511, 4TO BEKTOPHI, JIeKAaIIHe Ha OOKOBBIX peOpax MpU3Mbl, KOJTMHEAPHDI?
12. BepHo 111, 4TO BEKTOPHI, JIeKallhe Ha OOKOBBIX peOpax MUpaMuibl, KOJTMHEAPHBI?

13. MoryT 1 Tpu KOMIUIAHAPHBIX BEKTOPA JIEKATh HA TPEX B3aUMHO
NEPIEHANKYJIAPHBIX MPSAMBIX?

14. MoryT 51 Tpy HEKOMIUTAHAPHBIX BEKTOPA JIEKaTh HA TPEX MapalIeTbHbIX MPAMbBIX?
15. BepHo 511, 9TO KOOPAMHATHI TOYKH PaBHBI COOTBETCTBYIOIIMM KOOPAMHATAM €€
panuyc-BeKkTopa?

16. Moset i1 1yimHa BeKTopa ObITh MEHBIIE OJTHON U3 €ro KOOpAuHAT?

17. MoseT 1 1JiuHa BEKTOpa PaBHATHCS OJHOU U3 €r0 KOOPAUHAT?

18. HazoBuTE KOOPAMHATHYIO IUNIOCKOCTh, B KOTOPO JIeKHUT Touka M(0;-2;8)

19. HazoBuTe KOOPAMHATHYIO IUNIOCKOCTh, B KOTOPO JIeKHUT Touka M(-1;0;5)

20. U3 Touex A(2;0;-4), B(3;0;0),C(0;1;0), D(-1;7;0);E(0;0;11) Be1GEpUTE TOUKY,
JISKAIIYIO0 Ha OCH amTUIAKaT

21. U3 Touex A(2;0;-4), B(3;0;0),C(0;1;0), D(-1;7;0);E(0;0;11) Be1GEpUTE TOUKY,
JIeKAIy0 Ha OCU OpJUHAT.

22. BepHO JIH, 4YTO BETMYMHA CKAJISPHOTO MPOU3BEICHHS BEKTOPOB 3aBUCUT OT BEJINYUHBI
yIJla MEXKIY HUMU?

23. BepHO Jid, 4TO BEJIMYMHA CKAJISPHOTO ITPOU3BEICHUS BEKTOPOB 3aBUCUT OT UX
JUTUHBI?

24. MoeT 11 CKaJsipHOE MPOU3BEICHUE ABYX BEKTOPOB OBITh PABHBIM X CyMMe?

25. MOXeT Ju CKaJIsIpHOE MPOU3BEACHUE ABYX BEKTOPOB ObITh PaBHBIM MPOU3BEICHUIO
OBITh PaBHBIM MPOU3BEACHHIO OJTHOTO U3 HUX HA YUCIIO0?

26. 3anuiute GopMyTy KOOPJUHAT CEPEIMHBI OTPE3Ka.

27. 3anumute popmyiy IJTUHBI BEKTOPA B MPOCTPAHCTBE.

28. 3anummre popmyily pacCTOSHUS MEXKIY IBYMsI TOUKaMU B MMPOCTPAHCTBE.
29. JlaiiTe onpeneneHue CKalIspHOTO NPOU3BEICHHS] BEKTOPOB B IPOCTPAHCTBE.

30. 3anummre GopMyIly BEIYUCICHUS CKAJIIPHOTO MIPOU3BEIEHUS IBYX BEKTOPOB MO UX
KOOpAUHATaM
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2.2.1.9. MHOrorpaHHUKHM U TeJIa BpallleHus!
Teopernyeckue BOIPOCHI:
1. JTaitTe onpeneneHue npsMour Ipu3Mbl.

2. JlaliTe onpeiesieHUE MPaBUILHOU MPU3MBI.
3. JlaitTe onpeneneHre MpaBUiILHON MUPaMU/IBI.
4. laiiTe onpeneneHue anodembl MpaBUILHON MUPAMHU/IBI.

5. 3anummte GopmMyITbI TUIOIIAAeH OOKOBOM ¥ MOJTHOW MOBEPXHOCTH MTPABUIILHOM
MIPU3MBI.

6. 3anumure GopMyJbl IIIOHIAeH OOKOBOM U MOJTHOM MOBEPXHOCTEH MPaBUIBHOMN
MUPAMHUJIBI.

7. aiite onpeaeneHue NpaBUIbHONW yCEUEHHOW MUpaMuIbl. 3aUIINUTe (GOPMYJIbI
Iomazeil ee 00KOBOM M MOJHOM MOBEPXHOCTEN.

8. [laiiTe onpeaeneHrne NpaBUJIbHOTO MHOTOTPAHHUKA.

9. Ilepeunciure 31€EMEHTHI CHMMETPUU MHOTOTPAHHUKA.

10. IIepeuncnure BUABI TPAaBUIBHBIX MHOI'OTPAHHUKOB.

11. BepHo 51, 94TO BCE TpaHU MPAMOUN NPU3MBI — IPSIMOYTOJIBHUAKH ?

12. BepHo 511, 4TO OOKOBBIE TPAHHU HAKJIOHHOM MPU3MBbI — ApaJLIEIOrpaMMbI?
13. Moer 11 cedeHue Ky0a AeNIUTh €ro Ha JB€ MPaBUIIbHbIE PU3MbI?

14. Moser 11 cedeHre Ky0a AeNIUTh €ro Ha JIBE MPSIMbIX TPEYTOJIbHBIX TPU3MBbI?

15. B tpeyronbroit mupamuae DABC HazoBuTe BBICOTY, €Ciiu O0KOBbIe Tpann DAB u
DBC nepnenaukynspHbl kK ocHoBaHHi0 ABC.

16. B tpeyronpHoi mupamuae DABC HazoBHTE BhICOTY, eciiu 6okoBbIe rpanu DBC u
DAC neprnienaukyisipasl K ocHoBaHuo ABC.

17. Haiite onpenenenue nuianHapa. Hapucyiite nuauHAp, yKaXUTe €ro o0pasyrouyto u
OCEBOE CEYEHUE.

18. [aiite onpenenenue konyca. Hapucyiite KOHyC, yKaKUTE €ro o0pas3yooIyr 1
OCEBOE CEUYECHUE.

19. 3anumure Gopmyisl miomaae 60KOBOM U MOTHONW MOBEPXHOCTEN KOHYCA.
20. 3anummre GopmyJibl mIonaae 00KOBOM U MOJHOM MOBEPXHOCTEH HUIUHAPA.
21. Jlaiite onpeaeneHue chepol U mmapa.

22. JlaiiTe onpejiesieHUE KacaTeIbHOM TIIOCKOCTH K cepe.

23. 3anumure Gopmyiy miomaan 00KOBOM MOBEPXHOCTH YCEYEHHOTO KOHYCA.
24, 3anummrte GopmyIy mIomaau cQepeol.
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25. 3anumute ypaBHeHUE chepbl C JaHHBIM [EHTPOM U paanycoM. OMUIINTE BCE CIydan
B3aMMHOT'O PACTIONOKEHHSI cPephl U TUIOCKOCTH, yIaJCHHON OT IIeHTpa chepbl Ha
3aJIaHHOE PACCTOSHHUE.

26. ChopMynupyiiTe CBOMCTBO U NMPU3HAK KacaTeIbHOM MIOCKOCTH K cepe.

277. BepHO 11, 4TO BCE TOUKH LIapa YJIAJIECHBI OT LIEHTPA HA PACCTOSTHUE, PABHOE PAJIAYCY
mapa?

28. BepHo 111, 4yTO BCe TOUKHU c(Pephl yAalIeHbI OT IIEHTpa Ha PaCCTOsTHUE, PAaBHOE
paauycy chepsi?

29. MoseT 1 0ceBOe CeYEHUE IMIIUHIPA ObITh Tpareue.

30. Mosket 11 oceBoe cedeHUe KOHyca ObITh HEPaBHOOEAPEHHBIM TPEYTOJIBHUKOM?
31. 3anumure Gopmyiy oObemMa IpsIMOYTOJIBLHOTO NapasljIesIeUIe 1a.

32. 3anumute hopmyiy oobema Kyoa.

33. 3anumure Gopmyny oObemMa IpsIMON MTPU3MBI.

34. 3anumure hopmyny oObemMa KOHyca.

35. 3anumute hopmyny oObema MIIUHIpA.

36. 3anumure Gopmyny o0ObemMa TUPAMHUIBIL.

37. 3anummte hopmyay oObema 1mapa.

38. 3amumute hopmyny miomaau chepsl.

39. 3anumute Gopmyny 00ObemMa YyCeUEHHON MTUPaMHUIBI.

40. 3anummre Gpopmyny o0beMa yCEUeHHOTO KOHYca.

41. BepHo 11, 4TO TIpsAMasi U HAKJIOHHAs MPU3MbI C COOTBETCTBEHHO PABHBIMU
OCHOBaHUSIMU MOT'YT UMETh PaBHbIE 00bEMbI?

42. BepHo JIn, 4YTO NpaBUiIbHAA U HENPABUIIbHASA IMPAMUIBI C PABHBIMU OCHOBAHUSIMHU
MOTYT UMETh PaBHbIE O0BEMBI?

43. MoryT 51 Ba UMIMHAPA C PAaBHBIMU 00bEMaMU UMETh HEPABHBIE PaINyChl?
44, MoryT 11 J1Ba 1apa ¢ paBHBIMU 00bEMaMU UMETh HEPaBHBIE PATNyChI?

2.2.1.10 DyieMmeHTHI KOMOMHATOPUKH, CTATUCTUKH U TEOPUH BEPOATHOCTEN
Teopernueckue BONpPOCHI:
1. [Iponomxure onpenenenue: «CiayyaiiHoe coObITHE — 3TO...». [IpuBeauTe mpumep.

2. IlpuBenuTe nmpuMep JOCTOBEPHOTO COOBITHS.
3. [IpuBenuTe MprMep HEBO3MOXKHOTO COOBITHSI.
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4. IlponomxkuTte onpenenenue: «BeposTHOCTb CIyd4alHOTO COOBITUSL — 3TO. ...
5. ChopMynupyiiTe mpaBUiIO HAXOXKACHUS CIOKEHUS BEPOSITHOCTEH.

6. ChopmynupyiTe IpaBUIO YMHOKEHUS BEPOSITHOCTEH.

7. JlarTe onpenesieHue Cy4aiHbIM BEJIMUYMHAM.

8. Kak HaiiTu cpeqHee apupMETHISCKOE YUCIOBOTO psiia’?

9. Kak HaliTu MeluaHy 4YUCIOBOTO psijga’?

10. Kak BeruncisieTcs pa3Max 4uciIOBOTO psia?

11. Moser au psJl gicesl UMeTh 00Jiee OHONU MOJIbI?

12. Psi1, B KOTOpOM KaX0€ MOCIEAYIONIee YUCI0 MEHbIIE (MU O0JIbIIe) IPEABIIYIIETO,
Ha3bLIBaeTCH. ..

13. Jlyig yero Hy>kHbI AUarpammsl, rpaduku? [lepeunciante BUabl JuarpaMm.
14. IlpuBeauTe npuMephl MPOSIBICHUS 3aKOHA OOJIBIINX YHCEI B IPUPOIHBIX SIBJICHUSX.

15. I[IpuBeauTe mpuUMEpPHI MPOSBICHUS 3aKOHA OOJIBIIUX YUCET B 0OIIECTBEHHBIX
SIBJICHUSIX.

16. YUto n3ydaer craTUCTUKA?

17. Ilpogomxute onpeaenenue: «Coyeranue — 3T0...».

18. IIpopomxute onpeaeneHue: «Pa3menenue — 3T1o. .. ».
19. IIponomxute onpeaencHue: «llepecTaHOBKU — 3TO...».
20. IIpuBeauTe mpuMep MHOKECTBA U3 PEATBHOM )KU3HH.
21. IlpuBeaure npuMep onepaluu NepeceyeHrss MHOKECTB.
22. [lpuBeaute npuMep onepanuu 00beTUHEHNUS] MHOYKECTB.
23. IlpuBeauTe mpuMep omnepaluu pa3HOCTA MHOKECTB.

24. Kakue ucxo/ibl Ha3bIBalOT

25. PackpoiiTe moHsATUs «Tpad», «I€PEeBOY, KITUKID».

2.2.2. [IucbMeHHas CAMOCTOSITeIbHAS padora
2.2.2.1 CreneHu M KOPHHU.

CAMOCTOSATEJBHASA PABOTA Nel

2.2.2.2 Iloka3areabHast QyHKIUSA

CAMOCTOSATEJIBHASA PABOTA
«Iloka3aTenbHbIC YPABHECHHUS U HEPABEHCTBA»

KT Ne 2 Iloxkazamenvuvle ypasuenus u HepageHcmea Bapuanm 1
A) Bvibepume Homep npasuibHo20 omeema
2 . . .
Al (\/E)ZX -4 :16)(_0:5 1) —2, 2) 1, 3) 4, 4) _1
Haiigute cyMMy KOpHEH ypaBHEHUS :
A2 x=2 x+1 _ 1 5 —15; 4 2%
A KOPEHb YpaBHEHHS 37 +2-37 =55 , TO 3HAUECHHE 1)~ 2) 5 3) “- 4)34
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4x% -15
BBIPKEHHS paBHO
A3 X X _ Y .
Haiiqure mpousBeeHne KOpHEH ypaBHEHHUS 25" -6-5"+5=0 1)‘1’ 2) 2 3) 0 4)2
A4 X )13 2) 715 39 414
Haiingute HanMeHbIIee 1ej10€ pellieHe HEPaBEeHCTBA 8 <4
2x-y __ .
Ecmn %0y Yo- peLIeHUE CUCTEMBI YPAaBHEHHUN 6 B \/6’ TO 3HAYECHUE
X0~ Yo
BBIPaKCHHS paBHO

B) Hanuwume npasunvhsiti omeem

Bl Pemure ypaBHeHue 25x_1 — 92X_2 +8. 52X—3 =4. 92x—3

B2 X+1 X 2X+2
Pemure HepaBeHCTBO: 47 -6"22-3

B3 3.2 +y=13,
2243y =35
Pemure cucremy ypaBHEHHI
C) Ilpusedume nodpobHoe peuieHue OaHHO20 3A0aAHUSL.
C x+0,5 . X L AXH05
Ipy KaK¥X 3HAYCHHMSX IapaMeTpa & ypaBHEHHE 25 (5a+2)-10" +a-4 =0 MMEET POBHO OJIMH
KOpPEHb
2.2.2.3. Jlorapu¢mbl. Jlorapupmudeckas pyHkuus
CAMOCTOATEJBHAS PABOTA Ne3
«Ceoiicmea nozapugmoes».
Bapmuanr 1.
Ceoiicmea 102apugpmos Bapuanm 1
A) Bvibepume nomep npasuibHo2o omseema
! Beruncnure: log,,160+l0g,,0,9 1) 2 2) . 3) 5 4) 0
2 2+logs3 . . .
Vipocrure: 5% 1) 50; 2) 3 3) 75 4) 12
3 Beruncnure: 2log,12-log,18 1) 5 2) 4 3) L 4) 2
4 Haiinute 3HaYeHUE BBIPAKEHU: 1) 1 2) 2,25; 3) 3,75; 4) 45
log, (16c), ecmu log,c=0,5
5 log 144 g 1) 4; 2) 6; 3) log 12 -8; 1) —6
Haii . log 12
aiiITe 3HaYCHHE BHIPAKEHHUS:
6 _ . _ . .
BrrascITe: log, (24m), ecim log,3m=38,5 1) 11,5 2) 5,5 3) 19,5; 4) 20
7 Haiinure 3HaueHne BbIpaKeHUS: 1 3 2 7, -3 n 5
- )32 ") 34
log. = ecmu log.5=0,2
8 log, 45 logo 55 5 52 48 , 45
Beranciure 817%™ — 277 1)™2) 3) 4)
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CAMOCTOSATEJIBHAS PABOTA Ne5
«Tpuronomerpuueckue ypaBHEHH

Bapmuanr 1. ERR IS

1) cos2x — 5sinx — 3 = 0; 1

2) 1 + 7cos?x = 3sin2x; 2

3) cos?x — cos2x = sinx; 2

4) sinx — cos3x = 0; 2

5)5 — 5cos (g—x) = 2cos?(m — x). 2
Bapuanr 2. fasbI

1) cos2x + 3sinx = 2; 1

2) 3 + sin2x = 4sin?x; 2

3) sin2x + cos?x = 1; 2

4) cosx — sin3x = 0; 2

5) cos? (g + x) —cos?(2m + x) = ? 2
Bapuanr 3. fasbI

1) cos2x — 7cosx +4 = 0;

2) 4sin’x — sin2x = 3;

3) cos2x = 2cosx — 1;

4) sin2x — cos4x = 0;

5) sin?(2m + x) — sin? (g + x)
Bapuanr 4. 0a

1) cos2x + 9sinx + 4 = 0;

2) sin2x + 4cos?x = 1;

3) sin2x + sin’x = 1;

4) sinx + cos3x = 0;

5) 2 — 4sin?(m — x) = 4sin (g + x) :

N I\)I\)I\)HE N NN N R
o

Kpurtepun onenuBanus:

1) ecniu yueHuk Habpan 2-4 GanioB, TO OLEHKA OCTaeTcs «3»;
2) ecnu HaOpaHO 5-6 GaNIOB, TO OIEHKA CTABUTCS «4»;

3) ecniu HabpaHo 7 6ansoB u OoJiee, TO OLEHKA CTAaBUTCS «S».

CAMOCTOSATEJBHASA PABOTA Nel2
«TeopemMa 0 TpEX MEePNEHANKYIIAPAX)

Bapuant 1
3amaya Nel:
A n B — TOukH, pacnonokeHHbIe MO OAHY CTOPOHY OT I1ockocth o, AC u BD —
MEePIEHAUKYIISIPBI, MPOBEAEHHBIE K 3TOM M1ockocTtu. AC =19 cm, BD =10 cm, CD = 12
CM.
Brruucnuth pacctosHure Mexay Toukamu A u B.
3apauya Ne2:

B paBnoGeapennom Tpeyronbanke ABC ocnoBanme BC paBuo 12 cM, GokoBas
ctopoHa — 10 cM. M3 BepumHbl A nipoBefieH 0Tpe30k AD = 15 cMm, nepneHauKyaspHbIi
mockoctu ABC. Haiitu paccrosinue ot Touku D 1o ctoponst BC.

Kpurepuu oneHuBaHus: (6 coomeemcmeuy ¢ NPUMEHAEMbIMU OYEeHOUHbIMU CPEOCMEAMU)
Onenka «5» cTaBUTCs, €Cy 00Y4arONUIICs OTBETUII HA BCE BOIIPOCHI BEPHO.
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OrneHka «4» cTaBUTCS, €Cu 00yJaromuics OTBETUI Ha 6osee 3/4 BOMpPOCOB MPaBUIILHO.

Onenka «3» cTaBUTCS, €Ci 00yJaroIuiicsi OTBETHI Ha OoJiee MOJIOBUHBI M MeHee 3/4 BOIIPOCOB
IIPABUIIBHO.

Ouenka «2» craBUTCs, €ciu OOy4aroIMiiCsl OTBETUJI Ha MEHEE, YeM Ha II0JIOBHHY BOIPOCOB

BEPHO.
CAMOCTOSTEJIBHAS PABOTA Nel3
«MHOTOrpaHHUKH U TeJia BpalleHUs»
Bapuanr 1
3agaua Nel

B npsimoii TpeyroapHOM npu3Me CTOPOHBI OCHOBaHMS paBHbI 10 cM, 12 cmu 15 ¢cm, a
BbICcOTa Mpu3Mbl 13 cM. HaliauTe miomanb ceueHus, IpoBEICHHOTO yepe3 OOKOBOE
pedpo ¥ MEHBIITYIO BBICOTY OCHOBAHHSI.
3amava Ne2
B npsimom napauienenunene CTOpOHbl OCHOBaHUA 4 ¢M U 7 ¢M, yros Mexay Humu 30°.
BbokoBas noBepxHOCTh paBHa 225 cM2. HaliiuTe MoaHy0 MOBEPXHOCTb.
3agauya Ne3

Bricota nunmuaapa 6 cMm, paanyc ocHOBaHMs 5 cM. Haiigure miomanb cedyeHus,
MPOBEAECHHOTO MapauIeIbHO OCY HIJIMHAPA HA PACCTOSIHUU 4 CM OT HEe.

Kpurtepun oneHuBaHMSI: (6 COOMEEMcmeulU ¢ NPUMEHIEMbIMU OYEHOYHLIMU CPEOCMBAMIL)
Onenka «5» cTaBUTCS, €CIIM 00yUYaIOLIUICS OTBETUII Ha BCE BOIPOCHI BEPHO.
Onenka «4» cTaBUTC, €ciy o0ydaroluiics oTBeTHII Ha 6osee 3/4 BOIIPOCOB MPABUIIBHO.
Omnenka «3» cTaBHUTCS, €Ci 00yJaroIUIiCcs OTBETHI Ha OoJiee MOJIOBUHBI M MeHee 3/4 BOIIPOCOB
MPAaBUIIBHO.
Onenka «2» cTraBUTCS, €ciau OOy4aroIIMiicsi OTBETHJI Ha MEHEee, YeM Ha IOJOBHHY BOIPOCOB

BEPHO.
CAMOCTOSATEJBHAS PABOTA Nel5
«OOBEM reoOMEeTPUUIECKHUX TEI»
Bapuanr 1
3apauya Nel:

B npaBunbpHOM TpeyroiabHON IPU3Me CTOPOHA OCHOBaHUS paBHa 18 cM.
Haiitu 00beM NpU3MBI, €CIIH €€ BbICOTa paBHA 12 cM.
3amaya Ne2:
Haiitn o0beM KoHyca, eclii ero BhICoTa paHa 8 ¢M, a oOpa3yroias pasHa 10 cum.
3amaua Ne3:
Onpenenuth 00bEM MNPSMOYTOJIBHOTO — MapajuleNienunena 1o TPEM  €ro
n3Mepenusm: a = 8; B =1,3; ¢ =6.

Kpurepuu oneHUBaHUS: (8 COOMBEMcmeuy ¢ NPUMEHAEMbIMU OYEHOUHbIMU CPEOCMEAMU)
Onenka «5» cTaBUTCA, €ClIM 00y4aroLNiics OTBETHII Ha BCE BOIIPOCHI BEPHO.
Onenka «4» cTaBuTCs, €CiM 00yJaroLuiicss OTBETHII Ha Oosee 3/4 BOMpOCOB NMPaBUIILHO.
Onenka «3» craBUTCS, €CK 00yJaroIuics OTBETUI Ha OoJiee MOJIOBUHBI M MeHee 3/4 BOIIPOCOB
MPAaBUIIHHO.
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Onenka «2» CTaBHUTCS, €CIM OOYydYalOIIMIiCS OTBETHJ HAa MEHEe, YeM Ha IIOJIOBHHY BOIIPOCOB
BEPHO.

2.2.2.10. D1eMeHThI KOMOMHATOPUKH, CTATUCTUKH U TEOPUHU BEPOATHOCTE

CAMOCTOATEJIBHASA PABOTA Nel6
«2neMeHTbl KOMOUHATOPUKU U TEOPUU BEPOSITHOCTEID)

Bapuanr 1
1. B Baze nexar 7 pa3HbIX NUPOKHBIX. CKOJIBKO CYIIECTBYET BapUAaHTOB BHIOOpA U3 HUX
IBYX MAPOKHBIX?
2. CKOJIBKMMH CITOCOOaMH MOKHO NOJAPUTh 6 pa3IU4HbIX [0 OKPACKe MSYEH 1eCTH
MaJibllllaM, Bpydasl KaXJI0My [0 OJHOMY Ms4y?
3. CKOJIBKO CyIIECTBYET CIOCOOOB 3aHATh 3 OAHOMECTHBIE APThI B IEPBOM psiy Kilacca,
€CJIM B BRIOOPE MECT Y4aCTBYIOT 22 MIKOJIbHUKA?
4. bpouieHsl 2 urpaibHbIX KyOnka. KakoBa BEpOSITHOCTh TOTO, UTO Ha MEPBOW KOCTH
BBINAJO YKUCIO 4, 2 HA BTOPOU — HEYETHOE YUCIIO?

5. BeposdTHOCTh momnajaHus MO IEJM NPU OJTHOM BBICTPENE Y NEPBOTO OPYIus
paBHa 0.6, a y Broporo — 0.7. HaifTu BEepOSITHOCTh TOTO, YTO MO LU MOMAJET XOTS OBl
OJIHO OpYyJIHE MOCJE TOro, Kak 00a CAENAI0T MO OJAHOMY BBICTPEINY.

Kpurtepuu oneHuBaHus: (6 coomgemcmeuu ¢ NPUMEHAEMbIMU OYEHOUHBIMU CPeOCMEamiL)

OreHka «5» CTaBUTCS, €CITM 00YYAIONIUICS OTBETHII Ha BCE BOIPOCHI BEPHO.

Orenka «4» cTaBUTCS, €CIIM 00yJaroLuiicss OTBETHII Ha O6osee 3/4 BOMPOCOB MPaBUIHHO.

OrneHka «3» CTaBUTCsI, €CITU 00yUYarOIIHMIICS OTBETHII Ha OOJiee TTOJIOBUHBI U MeHee 3/4 BOIIPOCOB
MPaBUIIBHO.

Onenka «2» craBUTCS, €ciu OOy4aroIIMiicsl OTBETHJI Ha MEHEe, YeM Ha IOJIOBHUHY BOIPOCOB
BEPHO.

2.2.4.4. IlpsamMble U IJIOCKOCTH B MPOCTPAHCTRBE.
KoopannaTel 1 BEKTOPBI.

KOHTPOJIBHAS PABOTA Ne5 11O TEME:
«IIpsiMbIe U JIOCKOCTH B IPOCTPAHCTBE.
KoopauHaThl 1 BeKTOPHI B IPOCTPAHCTBE)
B 3aganusx 14 ykaxute npaBUIbHBIA OTBET.
[Ipu BeIIOTHEHNM 3a1aHUN 5—7 3aNUIINATE XOJ PELICHUS U MMOJTYYEHHBIA OTBET.
Bapuanr 1
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1. Eciu mj1ocKOCTh NPOXOAMT Yepe3 NPSAMYI0, NapaslieIbHYI0 APYIroi JIOCKOCTH, U
nepeceKaeT 3Ty MJIOCKOCTh, TO JIUHUA NepecevYeHns II0CKOCTEH ...
A) napajuienbHa TaHHOM TPSIMOI;
b) ckpemnuBaercs ¢ naHHOM OpsiMOit
B) He napauienbHa JTaHHOU NIPSIMOI;
') mapamienbHa JaHHOW MIIOCKOCTH.
2. Ecain mpsimas ..., TO 3Ta IpAMas NepHeHINKYJISIPHA TaHHOH IVIOCKOCTH.
A) neprneHANKYIsIpHA KaKI0M U3 IBYX CKPEIIMBAIOIINXCS TPSIMBIX;
b) nepnenaukyispHa Kax10i U3 ABYX MEPECEKAIOMIMXCS MPSAMBIX, JISKAIIUX B ITOU
MJIOCKOCTH;
B) He nepneHANKYIApHA KKI0M U3 2 MepeceKarouxcs NpIMbIX, JIeKAIIUX B TOU
IIJIOCKOCTH;
') nepnenauKyIsipHa KaXX10M TIPSIMOM, JIeKaIlel B 3TOM MIOCKOCTH.
3. Touka M — cepeauna orpe3ka AB. Haiinute koopauHatsl Touku B, ecniu A (1;3;-
2), M (-2;4;5):
a) B (-5;5;12); 6) B (3;5;8); B) B (—1;5;7); r) npyroii oTBeT.
4. Jlanbl Touka A(5;0;2) u Touka B(3;-4;6). Haliiure paccrosinne Mexxay 3 TUMHU
TOYKAMHU:
a) 3V3 ; 6) 4\2 ; B) 6; 1) 3.
5. Kol otpeska AB He nepecekaroniero miocKocTb, yIajleHbl OT HEe Ha pacCTOSHUN
7,4 mu 2,6 M. Halinure paccrossaue oT cepeanubl M otpe3ka AB 10 3TOM MIIOCKOCTH.
6. U3 TouKu, OTCTOSAIIEH OT MJIOCKOCTH Ha PACCTOSIHUU 4, TIPOBEJICHBI IBE€ HAKJIOHHBIE K
IJIOCKOCTHU Nof yriaom 450. Haliiute 1IMHbI HAKIIOHHBIX.

7. CocraBpTe YypaBHEHHE IUIOCKOCTH, TMPOXOJAIIEH Yepe3 TO4YKy A H
nepneHanKyIspHoi npsimoit AB, ecniu A (1; 2; —3), B (4; 8; —6).

Kpurepuu oneHUBaHUS: (8 COOMEEmMcmeuy ¢ NPUMEHAEMbIMU OYEeHOUHbIMU CPEOCMEAMU)

Onenka «5» cTaBUTCS, €ClId 00y4aroliics OTBETHII Ha BCE BOIIPOCHI BEPHO.

Onenka «4» cTaBuTCs, €CIM 00yJaroLuiicss OTBETHII Ha Oosee 3/4 BOMpPOCOB NMPaBUIILHO.

Onenka «3» cTaBUTCs, €Ciy 00yJaroIuiicst OTBETUI Ha OoJiee MOJIOBUHBI M MeHee 3/4 BOIIPOCOB
MIPaBUIIHHO.

OneHka «2» cTaBUTCs, €ciaM OOydyaroIIMHCs OTBETHJI Ha MEHee, YeM Ha IOJOBHUHY BOIPOCOB
BEPHO

KOHTPOJIBHAS PABOTA Ne6 110 TEME:
«MHOrorpaHHMKH M TeJIa BPallleHUs»
B 3amannsax 1-4 ykaxute npaBUIbHBIA OTBET.
[Ipu BBITOTHEHNM 3a1aHUN 5—7 3aIUIINATE XO PEICHUS U MMOJTYYEHHBIA OTBET.

Bapuanr 1
1. 12 — 310 uHCIIO...

1) BepiIMH napayienenumnena;
2) p€6ep mapauienenunesa;
3) rpaHeil napanienenunesa.
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2. {uuHAp HENb3s MOJYYUTh BpalleHHeM...

1) TpeyroyibHHKa BOKPYT OJTHOM U3 CTOPOH;

2) KBagpata BOKPYT OJHOM U3 CTOPOH;

3) npsAIMOYTOJIbHUKA BOKPYT OJTHOM U3 CTOPOH.

3. llepnieHAUKYJIsSIP, ONYIIEHHBIH W3 BePIIMHbLI MMPAMUIbI HA MJIOCKOCTD
OCHOBAHMWSI, HA3bIBAETCS:

1) menuanoii; 2) ocklo; 3) IuaroHanbio; 4) BICOTOM.

4. BokoBO¥i MOBEPXHOCTHIO HWJIMHAPA BbICOTOI H 1 1mameTpom ocHoBanus d
sBJIsieTcs KBaapar. Toraa BepHo, 4To...

1)d=H;2)H=nd; 3) tH =d.

5. OcHOBaHME MUPAMUJBI — IPSIMOYTOJIBHUK CO cTopoHamu 4 cm u 6 cm. Kaxnoe
OOKOBOE PeOPO MUPAMHIBI PABHO 5 CM. BhImcInTe BEICOTY TUPaAMUIBI.

6. O6pa3yromias konyca 10cwm, a BeicoTa 8cM. Halimute 00bEM KoHYycCa.

7. dunametp mapa 12cm. Haitaure miommaas mOBEpXHOCTH I1apa.

Kpurepuu onleHUBaHUs: (6 cOOMeemcmeuy ¢ NPUMEHAEMbIMU OYEHOUHbIMU CPEOCMEAMU)

Onenka «5» cTaBUTCs, €ciid 00y4aroliics OTBETHII Ha BCE BOIIPOCHI BEPHO.

Onenka «4» CTaBUTCA, €CK 00YJaIOIINIiCS OTBETHII Ha OoJiee 3/4 BOIIPOCOB MPABHIIBHO.

Onenka «3» cTaBUTCS, €CiId 00y4aroIUiCs OTBETUI Ha OoJiee MOJIOBUHBI M MeHee 3/4 BOIIpOCOB
MPaBUIIBHO.

Onenka «2» cTaBUTCs, €ciaM OOydyaroIIMHCS OTBETHJI Ha MEHee, YeM Ha IOJIOBHUHY BOIPOCOB
BEPHO.

Mamemamuueckuii Oukmanm.

Ilpocmeiiwee ypasnenue Omeemul

2% =256 8

3*=1729 6

5 =625 4

10" = 1000000 6

0,2* =0,00032 -5

6" =216 3

0,1*=1/10 1

16 = 256 2
Kpumepuu ouenxku: «3» - 4-5+
«» - 6-7 +

«5» - 8 +

Kpurepuu oneHUBaHUS: (8 COOMBEMcmeuy ¢ NPUMEHAEMbIMU OYEHOUHbIMU CPEOCMEAMU)
Onenka «5» cTaBUTCA, €ClIM 00y4aroLNiics OTBETHII Ha BCE BOIIPOCHI BEPHO.
Onenka «4» cTaBuTCs, €CiM 00yJaroLuiicss OTBETHII Ha Oosee 3/4 BOMpOCOB NMPaBUIILHO.
Onenka «3» craBUTCS, €CK 00yJaroIuics OTBETUI Ha OoJiee MOJIOBUHBI M MeHee 3/4 BOIIPOCOB
MPAaBUIIHHO.
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OneHka «2» cTaBUTCs, €ciaM OOydyaroIIMHCS OTBETHJI Ha MEHee, YeM Ha II0JOBHUHY BOIPOCOB
BEPHO

Kpurepuu oneHuBanus: (6 coomgemcmeuu ¢ npUMeHAEMbIMU OYEHOUHIMU CPeOCMEamiL)

OrneHka «5» CTaBUTCA, €CIIM 00YJaIOLINIICS OTBETHII Ha BCE BOIIPOCHI BEPHO.

OrneHka «4» cTaBUTCS, €CIM 00yJaIOIIUiCs OTBETUI Ha Ooee 3/4 BOMpOCOB MPaBUIILHO.

Omnenka «3» cTaBUTCS, €Ci 00yJaroIuUiicsi OTBETHI Ha OoJiee MOJIOBUHBI M MeHee 3/4 BOIIPOCOB
IIPABUIIBHO.

Onenka «2» craBUTCS, €ciau OOydarolMiicss OTBETHJI Ha MEHEE, YeM Ha II0JOBHHY BOIPOCOB
BEPHO

2.1.1 llpodeccnoHaIbHO-OPUEHTUPOBAHHOE COIEPKAHUE U CIIUTIIUHBI
«MaremMaTuka

3azaya 1. B 11BeroyHoM MarasuHe ecTb 5 BUI0B KpacHbIX U 3 BUJia pO30BbIX 1IBETOB. CKOIBKUMHU CLIOCO0aMU
MOJKHO BBIOpaTh OYKeT 13 3 IBETKOB PAa3HOTO BUJIa OTHOTO OKpaca?

3amaya 2. B paBHOIi mporopimy ObUTH TOCKEHBI CIISTYIOIIUE BUIIBI KJIEBEPA: KPACHBIHN, OCIBbI M THOPUIHBIN.
Bexoxects cemsiH 97%, 86% u 83% cootBeTcTBEHHO. KakoBa BEpOSITHOCTb BCXOKECTH BCEX TTOCAKEHHBIX 11BE-
TOB KjleBepa?

3apaya 3. B smpike HaxoquTes 6 KyCTHKOB paccajibl LIBETOB, CPEIM KOTOPbIX 3 KyCTHKa KaneHaynbl. Hayran B3s-
71 J1Ba KycTrKa. HaliTu BeposiITHOCTb TOT0, 4TO 002 OHM OKaKYTCS paccaioi KalneH TyJIbl.

3amaua 4. B marazune mpo/aroT Karliro Jyis IBETOB JIBYX BUIOB. Beero vx 25. B kaiimo nepBoro Buja BHICKHU-
BAIOT 110 4 pacTeHws, B KaIllllo BTOPOro BuUa — o 2 pactenre. CKOJIBKO B Mara3iHe Kallo Kax10ro BU/Ia, €CIIH B
HUX MOKHO BBICATIUTH 7() pacTeHHIA.

3anada S. J{nist co3aanust mapka BbIIEMIM YYAaCTOK, JUTMHA KOToporo Ha 10 M Gosblite ero mmpuHsl. Ero mio-
111a/1b PELIN yBenunuTh Ha 400 M. Jlst 3T0TO JUIMHY yBenmmdaim Ha 10 M, a mmpuHy — Ha 2 M. Haliaure muto-
111a/1b HOBOTO Y4aCTKa.

3amava 6. Ha ckitazie octanock 1o oJHOMY KyCKY YE€pHOM, 3€JICHON U CHHEW OOpIIOpHO JIGHTHI. XOTH
3€JICHOM JICHTHI ObLIO Ha 9 M. MEHBIIIE, UeM YEPHOM, U Ha 6 M OOJIbIIe, YeM CHHEH, CTOMMOCTh KYCKOB
ObL1a 0TMHAKOBOM. MI3BECTHO TakKe, 9TO CTOMMOCTD 4,5 M. YepHOM JICHTHI paBHA CTOMMOCTD 3 M. 3eJ1e-
Hoit 1 0,5 M. cunelt BMecTe. CKOJIBKO METPOB JIEHTHI OBLJIO B KaJKJIOM KycKe?

3anaya 7. JInst BHIOJIHEHUS IPOEKTA MacTep JIaHAIAa(QTHOTrO AU3aiiHa B3s1 KpeIuT B OaHKe Mo onpese-
JICHHBIN TIPOIEHT rOI0BBIX. Uepes ror MacTep B CUET MOTAIICHUs KpeauTa BepHya B 6aHK 75 % OT Bceit
CYMMBI, KOTOPYIO OH JIOJIKEH 0aHKY K TOMY BPEMEHH, a eIlle pe3 T'oJ] B CUeT MOJHOTO MOTAIIECHUS Kpe-
JUTa OH BHEC B 0aHK cymMMmy Ha 2 1% MpeBhIIAoNy0 BEIUYUHY MOJYIeHHOTO KpenuTta. KakoB mporieHT
TOJIOBBIX 11O KPEIUTY B JaHHOM OaHKe?

3amaua 8. Haiiti Mmaccy mecka, MpuroTHOTO sl MO3aUYHBIX padOT, €CIIM OH CCHITIaH B Ky4y, UMEIOITYIO
¢dbopMy KoHyca nuamMeTpoM 3 M u BeicoTol 1,4 M. O0pemHast macca niecka 1700 Kr/M , BIaKHOCTD MeCKa
8%, a Mpu TakOW BIAXKHOCTH €0 00BEM HAJ0 YMEHBIUTH Ha 15%.
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3amaya 9. Jlns 60puOBI ¢ BpeauTensaMu pacteHuit Tpedyercs 500 r ammodo3a Ha 1 ra monst. CKOJIBKO KT
amMmMod03a rmoTpedyeTcs 1yt 00paboTKH MO TPAMOYToJIbHON (hopmbl co ctopoHamu 240 M u 400 m ?

3anaua 10. JlekapcTBeHHOE pacTeHUE poMallka rpu cyuke tepsaer 84 % maccel. CKOIbKO pOMalIKH
HYKHO cOOpaTh, 4TOOBI HACYIIUTH HA 3UMY 2 KT 3TOTO PACTCHHUS

3anaya 11. CKOJIBKO KI' COpHSIKA HAXOTUTCS B KIYMO€ TUIOIIAbI0
9 Mm%, ecou Ha 1 am? npouspacraeT okosio 120 r copHsika?

3agava 12. CKOJIBKO TPaMMOB CEMSH MOTPEOyETCs I MOCeBa IIBETOB HAa KPYIJIOW KiIymMOe JuaMmer-
pom 3,4 M, ecnmu Ha
1 M® BbIceBatoT 12 T cemsiH?

3anaya 13. I{BetoBoa nmocaamn 120 cemsin copToBbIX acTp. M3 Hux B3omnuio 96 mryk. Haiiaure nponeHt
BCXO0KECTH CEMSIH?

3anaya 14. JInst mpoBepKH BCXOKECTU CEMSIH Tarereca ux nocesuin B 5 suukoB 1o 100 mwtyk. B nepsom
sIIMKe B3o1UI10 93, BO BTOpoM-89, B TpeTbeM-97, B ueTBEPTOM-96 1 B msitoM - 90 cemsin. KakoBa cpe-
HSISI BCXOXKECTh CeMSH?

3amauya 15. BcxoxkecTh ceMsiH nenaproHiuu KoposieBckoi coctasisieT 90%. Halitu BeposiTHOCT TOTO, YTO
U3 TISTH TOCESHHBIX CEMSTH B30OWIYT: a) YeThIpe; 0) HE MEHEE YEThIPEeX.

3amaua 16. PaccumTarh cosmaHue KIyMObl Hepes OacceiiHoM B Buje Aenbduna. KoopauHaThl Touek
(GUTYpPBI HA TIOCKOCTH, KOTOPYIO HYKHO MOCTPOHT.

(12; 2), (5; 5), (2, 5), (-3; 7), (-1; 4,5), (-6; 4), (-11; -1), (-7; -5), (-1; -7), (3; -8), (5; -11), (4; -7), (6; -5),
(3a _6)1 (2a -6)1 (-11 -5)1 (-61 _2)a (01 _1)a (_1’ _3)! (21 _2)1 (3’ _1)’ (5’ _1)’ (41 0)1 (8’ 0)’ (91 1): (127 2) I'nas
(7.5; 3).

Pacuet ctroumoctu mocago49YHOro Marcpuaiia

Bun paccanel TJI0IIA/Ib Ilena, py6 KommuectBo, mr CtouMOCTB, pyo
Pynonnerii ra- 14,5 m° 250 18
30H
Buona cunss 5,5M° 500/10mmT 550
Buona 6enas 0,2 M 500/10 20
[{unepapus 4 m° 200/6 mT 400

3anmada 17. Bokpyr Kpyrioi KiyMObl, painyc KOTOPOi paBeH 3M, MPOJI0kKEeHa J0POXKKa IIMPUHON 1M.
CKOJIBKO HY)KHO T1€CKa, 4TOOBI IOCHITTATh JOPOXKKY, ecii Ha 1m* toposxkn tpeGyercs 0,8 am° mecka?

HopMbl mocagku NBETOYHOM paccaabl MHOTOJIETHUX PACTEHUN.
Kak paccunTtarh, CKOJbKO HY)KHO PAaCTEHUN Ha KBaJIpATHBIN MeTp?

HanmeHnoBaHue KyJIbTypsl Hopwma nocanku, (mt. Ha 1 KB.M)
Apabuc 25
AKBWIIECTHS 25
AHTeHapus 100
AcTris0e 16
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Actpa anpnuiickas 40-50
Actpa rubpugHas 20-40
AcTpa eBporneickas 25
I'BO3/IMKa TpeHATNH 30
I"'emepokanuc(TMICHHNK) 16
l'uncoduna 12
duzocrerus 20-30
Xocra 16
Xpuzanrema 25

2 ®opMbI aTTECTALMHU

2.2 [Ipome:kyTOUYHAS] ATTECTAIUSA
®dopma MPOMEexKyTOUHOM aTTecTanuu (IK3aMeH)
DK3aMeHaIMOHHbIE MaTepUabl:

KpaeBoe rocynapcTBenHOe Oro/pkeTHOE podeccHoHaIbHOE 00pa30BaTesIbHOE YUpeKIeHNE

«KpacHOsIpCKHT MOHTaXKHBIHN KOJLIEIMK»

Pacemotpeno TTLK OO
IIporoxon Ne 6

IIpencenarens TTLIK OO

.B.®omunosa

3K3AMEHAIIMOHHBIN BUJIET Ne 1
nmo MATEMATUKE

YTBepxaeH
3am.aupekropa no YP

O.U.Moop

1. KoopauHaThl cepeinHbl OTpe3Ka

2. 300pa3uth rpaduk GyHKIMKM KOCHHYCA M ONTUCATh CBOWCTBA (DYHKIIHH.

3. Pa3zBepTka OOKOBOH MMOBEPXHOCTH IMIIMHAPA — KBAAPAT CO CTOPOHOM, paBHOH 2[ /M. Haiimute o0beM mumuHIpa.

KpaeBoe rocynapcTBeHHOe Oro/pkeTHOE IpodeccHOoHaIbHOE 00pa30BaTesIbHOE YUpEkKIeHNE

«KpacHosIpcKUil MOHTXKHBIN KOJUIEHK»

Pacemotpeno TTHK OO/,
IIporoxon Ne 6

IIpencenarens TTIIK OO/

1.B.®omunosa

SK3AMEHAILIAOHHBINA BUJIET Ne 2
nmo MATEMATHUKE
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YTBepxaeH
3am.qupexTopa no YP

0O.U.Moop




-Paccrosiane mexxay Toukamu
-M306pazuTh rpaduk GyHKINN CHHYCa M OMICATh CBOMCTBA (DyHKIINH.

-BokoBbIe pebpa MPaBHIBHON YETHIPEXYTONBHOM MAPAMIEI PAaBHBI 13 CM, a JMaroHamb ocHoBaHus paBHa 10V2 cm. Haifmure

BBICOTY IMPAMHUJIBL.

Kpaeoe rocynapctBeHHOe OI0/keTHOE Ipo(hecCHOHATbHOE 00pa30BaTesIbHOE YUPEKIACHNE
«KpacHosipcKkuit MOHTaXKHBIN KOJLIEIK»

YT1BepxkaeH

Paccmotpeno TTIHK OO/, IK3AMEHAIIMOHHBIN BUIET Ne 3
3am.qupexTopa o YP

IIporokomn Ne 6 no MATEMATHUKE

[Ipencenarens ITITK OO/ 0O.U.Moop

1.B.®omunoBa

1. JlekapTOBBI KOOPIHHATHI B IPOCTPAHCTBE.
2. VI300pa3uth rpaduk Noka3aTelbHON (QYHKIMU C OCHOBAaHNWEM, OOJIBIIMM €TMHHMIIBI, U OIIMCATh CBOMCTBA (DYHKIIUH.

3. CTopoHa OCHOBaHHS NPaBHIBHON YETHIPEXyTOIbHON MUPAMHU/IBI PaBHA 52 M, GokoBoe pebpo pasHo 13 M. Haiigure 06bem

MUPAMUJIBI.
Kpaesoe rocynapcTBeHHOe OrOPKETHOE MPOQeCcCHOHAIbHOE 00pa30BaTeIbHOE YUPEIKACHHE
«KpacHosipcKUit MOHTXKHBIN KOJUIEIK»
Pacemotpeno TTLK OO 3K3AMEHAIIMOHHBINA BUJIET Ne 5 YTBepxaeH
IIporoxon Ne 6 no MATEMATUKE 3am.aupekropa no YP
IIpencenarens TTIIK OO O.1.Moop
N.B.®omuHOBa

1. Teopema o Tp€X mepHeHIUKYIAPAX
2. N306pa3uth rpaduk GyHKIMH TAHTEHCA U ONKMCATh CBOMCTBA (DYHKIIHH.
3.Pagnyc ocHOBaHHS KOHYCa paBeH 5 M, a TAHT€HC yTila HAKJIOHA 00pa3yIolei K TNIOCKOCTH OCHOBaHHUS paBeH 2,4.

Haitnure mmomanb mojgHOM MOBEPXHOCTH KOHYCA.

MoanwncaHo ympposo

KoHoBanioBa
noanncblo: KoHoBanosa

CBeTJ'IaHa CeeTtnaHa HukonaesHa
Hata: 2025.06.24 14:53:24

HukonaesHa 407'00" 7
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