MUHUCTEPCTBO OBPA30BAHUSA KPACHOSAPCKOI'O KPAS

KpaeBoe rocyiapcTBeHHoe 010/1KeTHOe NpodecCHOHAILHOE 00pa30BaTeIbHOE YUPeKIeHUe
«KpacHosIpcKHIT MOHTAKHBIH KOJLTIEIK»

PABOYAS TIPOI'PAMMA YUYEBHOH JUCHUAIIJIVMHBI
Y1B.01 MATEMATHUKA

Tu1s ipoeccuu:

39.01.19 Macrep caxoBO-IapKOBOI0 U JAHAMAPTHOIO CTPOUTEILCTBA

®opma 00ydeHHs: OUHas

I'og Habopa — 2026

MopnucaHo

KOHOBaﬂOBa L poBoOIi NOAMNUCHIO:
Ki

OHOBanoBa

CBeTnaHa  Csemana

HukonaeBHa
HnKonaeBHa para: 2026.09.11
10:51:07 +03'00'

Kpacnosipck 2026



COI'JTACOBAHO
3am. upekTopa 1o yueoHoit padore

C.H.Konosanosa

PaGouast mporpamma yueOHOU JUCHMILTUHBI pa3padoTaHa Ha OCHOBE (eiepalbHOr0 rocy1apCTBEHHOTO
00pa30BaTeIbHOTO CTaHIapTa cpeaHero oomiero oopazosanus (nanee ®I'OC COO), penepaibHOTO
roCyIapCTBEHHOIO 00pa30BaTeIbHOIO CTaHIapTa CpelHero NpodecCuoHaIbHOTO 00pa3oBaHus (J1anee
®I'OC CIIO) o mpodeccun: 35.01.19 Mactep caoBo-MapKoBOTo U JaHAMAGTHOTO CTPOUTEIBCTBA,
YTBEPKJICHHOr0 mpukazoM MunHuctepcrBa npocselienus Poccuiickoit @enepanyu ot 21.11.2023 . Ne
881, dhenepanpHO 00pa3oBaTEIBHON IPOrpaMMBbI cpeiHero odmiero oopazosanus (nanee @OIT COO).

PazpaboTumnk pabodeit mporpaMmel:
Hymucosa U.A.., npenogaBarens KI'BIIOY «KpacHosipckuii MOHTaKHBIN KOJUTEIKY

PaGouas nmporpamma onoOpeHa Ha 3aceJaHUH PEAMETHOM
(mmkmoBoit) komuccuu (ITLIK OO/l) moaroroBku
KBIM(DULIIUPOBAHHBIX PA00UHX, CITY>KAIIHX

« » 2026r. [Ipotokomn Ne

[pencenarens TTLIK OO/] ®omunosa 1.B.

PaGouas mporpamma coriacoBaHa ¢ MpeAMETHOH (IIUKIOBOM)
xomuccueit [TLK TTKPC

« » 2026r. IIporokoi Ne

[pencenarens LK ITKPC Tennsmmna E.C.



Coneprkanue

OO6m1as xapakTepucTuKa pabodel MporpaMMbl Y4€OHON TUCIHUIUIAHBL . ....ouvveenreennnn... 4

CtpykTypa u coaepxKaHue Y4eOHOU AUCHUTUIUHBI . ....vueenennennnns..

YcnoBus peanuzanuu padoueit mporpaMmbl y4eOHOM TUCITUTIAHBI
KoHTpoiib U o11eHKa pe3yabTaTOB OCBOCHUS YUEOHOM JTUCIUILITUHBI



1 OBIIASA XAPAKTEPUCTHUKA PABOUYEM ITPOI'PAMMBbI YYEBHOM JUCIHHUITTINHBI
Martemartuka

1.1 Ob6aacTh NpUMeHeHHsI POTrPaMMBbI
Pabouas mporpamMma y4eOHON AUCIHUILTUHBI SBISETCSA YaCThI0 OCHOBHOM MpodeccnoHaIbHON
oOpazoBarenbHOM MporpaMMel, pazpadotanHoit B cootBeTcTBHH PI'OC CIIO no npodeccun 35.01.19
Macrep caoBO-IapKOBOTO U JIAHAMAPTHOTO CTPOUTENBCTBA, YTBEPIKICHHOTO NMPHUKa30M MMHHUCTEPCTBA
npocBenienus Poccuiickoit @enepanun ot 21.11.2023 . Ne 881, denepanbHoii 00pa3oBaTenbHON
nporpaMmsl cpegHero oomiero odpasosanus (nanee @OIT COO).

dI'OC COO, ®OIT COO m ¢ y4eToM COOTBETCTBYIOIIMX MPHUMEPHBIX PabOUMX IMpOrpamMm
0011e00pa3oBaTebHBIX JUCIUILTNH.

1.2 Mecto y4eOHOH JUCHUIINHBI B CTPYKType OCHOBHOM HNpoO(ecCHOHAIBbHOMI
o0pa3oBaTe/IbHOIl MporpaMmbl: 001e00pa3oBaTeabHas MOAr0TOBKA, 0a30BbIi yPOBEHb IOATOTOBKH.

1.3 Heab u miiaHupyemble pe3yJabTaThbl OCBOCHUS Y4eOHOM AUCHHUILIMHBI B COOTBETCTBUH
¢ ®I'OC CIIO u Ha ocHose ®I'OC COO

esapb y4eOHOM TUCHUIINHBI |

- (opMHpOBAaHUE MPEACTABICHUN O MaTEMaTUKE KaK 4acTU MHUPOBOM KYJbTYpbl U O MECTE
MaTeMaTHKU B COBPEMEHHOW LMBUIM3ALUH; O CIIOCO0aX OMUCAHMs HA MAaTEMaTUYECKOM SI3bIKE SBJICHUI
peanbHOr0 MHpa; O MATEMaTUYECKHUX MOHATUSIX KaK O BaXHEHIIMX MaTEeMaTHYECKUX MOJENsX,
MO3BOJIAIOIIUX ONMCHIBATh U U3yUYaTh Pa3HbIC MPOLIECCHI U SABJICHUS.

— (opMUpPOBaHHE MATEMAaTUYECKUX 3HAHUW M YMEHHUH, HEOOXOJUMBIX B IOBCEAHEBHOW KU3HU;

BJIQ/ICHUE METOJIaMU [0Ka3aTeNbCTB M aJFOPUTMOB PEIICHUS; YMEHUE HUX NPUMEHSATh, IPOBOIUTH
JI0Ka3aTelIbHbIE PACCYXKACHUS B XOJI€ PELLIEHUS MaTEeMaTUYECKUX U IPAKTUUECKUX 3aJ1ay.
— pa3BUTHE JOTMUYECKOTO MBIIUIEHUS, IPOCTPAHCTBEHHOI'O BOOOPAXKEHUS, AJITOPUTMHUECKON KYJIbTYPHI,
KPUTHYHOCTH MBIIUICHUSI HA yPOBHE, HEOOXOAMMOM Juis Oyaymiel npodecCHOHAIBHOW AEATENbHOCTH,
JUIsL IPOJIOJIKEHUST 00pa30BaHMsI U CaMOOOPa30BaHMsL.

Oco0oe 3HaueHue AUCUUIUIMHA uMeeT npu popmupoBanuu U pa3sutuu OK u [1K:

Koa u HanmMeHoBaHHe Inanupyemble pe3yJabTaThl 0CBOCHHs Y4eOHO0N MM CIUILIHHbBI
(popmupyembIx
KOMITeTeHIMii Ofmue JucuuminHapHble (peaMeTHbIe)

- FOTOBHOCTH K TPy/ly, OCO3HAHHE | -BJajJeTh  METOJaMU  JI0Ka3aTelbCTB,

OK 01. BrIOuparh | LIEHHOCTH MACTEPCTBA, TPYIOIIOOKE; QJITOPUTMAMHU PELICHUS 3a71a4;

CIIOCOOBI pellIeHH st | -TOTOBHOCTb K aKTHBHOI ICATEBHOCTH | -yMeTh  (hOPMyIHpOBATH  ONPEICIICHHS,

3a1a4  PO(EcCHOH-0if | TEXHOTOTMIECKOH 1 COLMATBHOM aKCMOMBI M TEOPEMBI, INPUMEHATH HX,

NeSTeIbHOCTH HaIpaBJIeHHOCTH, IIPOBOJIUTH JI0KA3aTebHbIE PACCYXKICHUS B

[IPUMEHUTEHO « | CIIOCOBHOCTH MHMITMIPOBATS, XOJle pellieHus 3a/1a4;

S — IJIaHUPOBATh U CAMOCTOSATENHLHO yMemb onepuposamv NOHAMUAMIUL

_ BBINOJIHATh TAKYIO JIEATE/IbHOCT; -CTelNeHb YKClIa, JJorapu(M 4ucia;

KOHTCKCTAM, - HHTepecC K pas3jIndHbIM chepam - YMETh BBHINOIHATH BHIYUCIEHHUE 3HAUYEHMIE
npoecCcHOHATBHOI eATeIbHOCTH, u
OsBiageHue YHUBEpPCAJIbHBIMH | TIPe0Opa3oBaHus BBIpAKEHMUIA co
y4eOHBIMU CTEICHAMHU u norapupMamH,
[03HABaTEJILHBIMU AEHCTBUAMU: npeoOpa3oBaHus  APOOHO-PALMOHAIBHBIX
a) 0a30BBIE JIOTUYECKHUE JICHCTBHA: BBIPKEHHIA;
-CaMOCTOATENILHO (POPMYITHPOBATH U yMemb onepuposamv NOHAMUAMIL
aKTyaJu3UPOBATh npobieMy, | -palMoHalIbHbIE, UPPALIUOHAJBHEIE,
paccMaTpHBAaTh €€ BCECTOPOHHE; MOKa3aTelbHBIC, CTCTICHHBIE,
-yCTaHaBJIMBATh CYILIECTBEHHBIH | JOrapu(MUUECKHE, TPUTOHOMETPHYECKUE
NPU3HAK MO OCHOBaHMS  JUIsl | YDABHCHHS M HEPABEHCTBA, HX CHCTEMbI;




CpaBHEHUs, Ki1acCU(PUKALIUU U
000011IeH S

- OIpeneisTh LEAM JICATCIbHOCTH,
3a/1aBaTh IApaMETPbl U KPUTEPUH HX

TOCTHKECHUS;

- BBISBJITH 3aKOHOMEPHOCTH u
MPOTUBOPEYHS B  PaCCMATPHUBAEMBIX
SIBIICHUSX;

BHOCHTH KOPPEKTHBHI B AEATEIHHOCTH,
OIIEHHBAThH

COOTBETCTBHE  pE3yNbTAaTOB  IEJM,
OIICHUBATh pUcKu MOCJIEICTBUIA

ACATCIIBHOCTH, PAa3BHBATb KPCATHBHOC
MBIIUJICHUE TIpU PCIICHUUN KU3HCHHBIX

npobaem

0) 0a3oBbIC HCCIIeIOBATEIbCKHE
JICUCTBUS:

BJIAACTH HaBbIKaMU yqe6Ho-

HCCIEAOBATENBLCKOH M IIPOEKTHOMU
ACATCIIBHOCTH, HaBbIKaMH pas3pCliCHUsA
npooJeM;
BBISIBJIATD
CBA3N H

MPUYUHHO-CJICJICTBCHHBIC
aKTyaJlu3UpoBaTh  3ajady,
BBIBUTATh THUIIOTE3Y €€ pelleHus,
HAaXOJUTh apTyMEHTHI TS
JOKa3aTeNIbCTBA CBOMX YTBEPKICHUM,
3a/aBaTh TapaMeTpel W  KPUTEPHUH
penieHus;

AHAJIM3UPOBATH TONlyYeHHBIE B XOJe
pemieHus 3a7a4u pe3yIbTaTHl,
KPUTHYECKH OIICHHUBATh HX
JIOCTOBEPHOCTh, TPOTHO3UPOBATh WX
W3MEHEHUS B HOBBIX YCIIOBHSX;

YMETh MIEPEHOCHTH 3HAHUS B
MMO3HABATENIFHYID W TNPAKTHYECKYIO
00J1aCTH KM3HEAESITEILHOCTH,

yMETh WHTCTPUPOBATH  3HAHUS
Pa3HBIX IPEAMETHBIX 00IacTel;
BBIJIBUTaTh HOBBIC UJICH, TIPE/IaraTh
OPHUTHHAJIbHBIC TIOAXO0JIbI U PEIICHHUS,;
U CIIOCOOHOCTD MCIIOJB30BaHUS UX

B IIO3HABAaTEJILHOM U  COLMAJILHOU
MIPaKTHKE.

nus3

ymemsv onepuposanv NOHAMUAMU.

-pyHKIHS, HETpephIBHAS dyHKIWS,
MIPOU3BOIHAS, nepBooOpas3Has,
ONPEACICHHBIN

WHTETpa,

-yMeTh HaXOJIUTh MIPOU3BOTHBIE
9JIEMEHTAPHBIX  (QYHKIHHA,  HCIOJIB3YS
CIPaBOYHBIC MaTEepPHaJbl; HCCIEAOBATh B
mpocTedmmx — ciayvasx — QyHKIMA ~ Ha

MOHOTOHHOCTb, HaXOIWUTh HauOOJBIINE U
HaUMEHBIINE 3HAYCHUS (YHKIUHA; CTPOUTDH
rpaduKd MHOTOYJICHOB C HCIIOJIb30BAaHUEM
anmnapara MaTeMaTH4eCcKOro aHaJIHu3a;
- NPUMEHSTH MPOM3BOAHYIO NPH pEIICHHU
3aja4 Ha ABWKCHHE; PeIaTh IPAKTUKO-
OPHEHTUPOBAHHBIE 331a4M HAa HauOONIbLINE
1 HauMCEHbIINE 3HAYCHUS, HA HaXOXKACHHUE
MYTH, CKOPOCTH U YCKOPEHHUS;
YyMemb Onepuposams NOHAMUAMU.
-panMoHasnbHast GYHKIUS, TOKa3aTenbHas
¢GyHKUWs, crenenHas GyHKOus,
norapudmMudeckas QpyHKIus,
TPUTOHOMETpPHUUECKHE (DYHKLINH,
oOpaTHble QyHKINY;
-YMETb CTPOUTH IpauKu U3y4EHHBIX
(hyHKIWHA, HCITONIB30BaTh TpadUKH IIPH
W3yUYCHHUH TPOLIECCOB M 3aBUCIMOCTEH, MPH
pelIeHNH 33/1a4 U3 APYTHX YIeOHBIX
MIPEIMETOB U 33/1a4 U3 PEATbHOU JKU3HHY;
-BBIpaXKaTh POPMYJIaMH 3aBUCUIMOCTH
MEXIY BETUINHAMU;
-yMETb pelIaTh TEKCTOBBIC 3a4a4H Pa3HbIX
THUIIOB (B TOM YHMCJIE Ha IPOLIEHTHI, JOIH U
4acTH, Ha JIBUKEHHE, paboTy, CTOMMOCTb
TOBapOB W YCIYT, HAJIOTH, 3aJa4H U3
00J1aCTH yNIpaBJIeHUS JINYHBIMU U
ceMelHbIMU (UHAHCAMM);
- COCTaBJIATH BHIPAKCHUS, YpABHEHNS,
HEPaBEHCTBA M UX CUCTEMBI I10 YCJIOBHIO
3aJa4uy,
-HCCIIEe/I0BATh MMOMYYSHHOE PElIeHUe U
OLIEHMBATH MPaBAONOA00OHOCTh
pE3yIbTATOB;
YMemb Onepuposamsv ROHAMUAMU.
- cpeqHee apupMeTHIecKoe, MeTHana,
HanOoJIbIIee U HAUMEHbIIEe 3HAUCHUS,
pasmax, JUcrepcusi, CTaHJapTHOE
OTKJIOHCHHE YHCJIOBOTO HabOPa;
- YMETh U3BJIEKATh, MHTEPIIPETUPOBATH
nHPOPMALIUIO, TPEJCTABICHHYIO B
TabnuIax, Ha Juarpammax, rpadukax,
OTPaYKAIOIIYI0 CBOWCTBA PealbHbIX
MPOLIECCOB U SIBJICHUN;
-TIPENICTABISATH HHPOPMAITUIO C TTIOMOIIHIO
Ta0JIMI] ¥ JUarpamm;
-MCCIEI0BATh CTATUCTUYECKHE TaHHbIE, B
TOM YHCJIE C IPUMEHEHUEM I'padUuecKuX
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METOJIOB M MIEKTPOHHBIX CPECTB;
yMemb Onepuposams ROHAMUAMU.

- CIIy4aiHbIH OTBIT U CIy4aiiHOe cOOBITHE,
BEPOSITHOCTD CIIyYatHOTO COOBITHS;

- YMETh BBIYUCIIATH BEPOSTHOCTb C
HCIOJIb30BaHUEM IPAQUIECKUX METOAOB,;
-IPUMEHSTH (DOPMYJIIBI CIIOKEHHUS 1
YMHOXEHHSI BEPOSITHOCTEH,
KOMOWHATOpPHBIE (aKTHl M POPMYIIBI TIPH
pelIeHnu 3a1a4;

-OLEHUBATh BEPOSITHOCTH PEATBHBIX
COOBITHI;

-yMETb IPUBOJUTH IPUMEPHI

MPOSIBJIICHUS 3aKOHA OOJIBIIMX YUCET B
IIPUPOAHBIX U OOIIECTBEHHBIX ABICHHUSX;
YyMemb Onepuposams NOHAMUAMU.

TOYKa, MpsIMasi, IIOCKOCTb, IPOCTPAHCTBO,
JBYI'PaHHBIN YIroJl, CKPEILIMBAOLIUECS
MpsIMbIE, TAPAJUIETBHOCTD U
NEePIEHIUKYISPHOCTD MPSIMBIX U
IUIOCKOCTEHN, YTOJ MEXAY NPSAMBIMHU, YTOJ
MEXIy OPSMON M IUIOCKOCTBIO, YTOJ MEXIY
IUTOCKOCTSIMH, PACCTOSIHAE OT TOYKH 10
IUIOCKOCTH, PACCTOSHUE MEXIY MPSIMBIMH,
paccTOsIHUE MEXIY TUIOCKOCTSIMU;

- YMETh UCIIOIBb30BATh IPH PELICHNH 3a1a4
U3y4YeHHbIC (aKTHl K TEOPEMBI
IUTAaHUMETPHUH; -yMeTh OLIEHUBATh Pa3Mephl
00BEKTOB OKPY>KaIOIIEr0 MUPA;
YyMemb Onepuposams ROHAMUAMU.
MHOTOTPaHHUK, CEUEHNE MHOTOI'paHHUKA,
Ky0, mapajuienenunes, npusMa, mupaMmuza,
¢urypa 1 NoBEpXHOCTb BpaLIEHUS,
WIMHJP, KOHYC, Iap, cdepa, ceyeHus
(burypsl BpamieHus, IIOCKOCTb,
Kacatomasics chepbl, ITHHIPA, KOHYCA,
TUTIOIIA (b TIOBEPXHOCTH MHUPAMUJIBI,
MIPU3MBI, KOHYCa, HWIMHJPA, TUIOIAIh
cdepsl, 00beM Ky0a, MPSAMOYTOIBHOTO
napaieNenuIeaa, MIpaMuabl, IPU3MBL,
WIMHAPA, KOHYyCa, I1apa;

-yMeTb U300pakaTh MHOTOTPAHHUKH U
MMOBEPXHOCTH BPAILLEHHUS, UX CEUECHUS OT
PYKH, C TOMOIIBIO YEPTEKHBIX
WHCTPYMEHTOB U JIEKTPOHHBIX CPEICTB;
-yMETb Paclo3HaBaTh CAMMETPUIO B
MIPOCTPAHCTBE;

- YMETh Pacro3HaBaTh MPaBUIbHBIE
MHOT'OI'PaHHUKHY;
yMemb Onepuposams NOHAMUAMU.

- IBUKEHHE B MIPOCTPAHCTBE, TOT00HbIE
($urypsl B IpOCTPaHCTBE; UCTIONB30BATh
OTHOILIEHUE IIOLA/Iel IOBEPXHOCTEN U
00BEMOB MTOTOOHBIX (GUTYP TIPU PEIICHUH
3aj1ay;

-YMETb BBIYUCIISATh T€OMETPUUECKHE
BEJIMYMHBI (IJIMHA, YTOJI, IJIOUIa/lb, 00BhEM,
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IUIOIIAAb TOBEPXHOCTH), UCTIONB3YS
n3ydeHHbIe GOPMYIIBI K METO/IBI,

YMemsb onepupo8ams NOHAMUAMU:
MIPsIMOYTOJIbHAS CUCTEMA

KOOpJMHAT, KOOPIWHATH TOYKH, BEKTOD,
KOOPIMHATHI BEKTOPA, CKaJSIPHOE
MIPOU3BEJIEHUE, YTOJI MEX]Ty BEKTOPAMH,
CyMMa BEKTOpPOB, IPOU3BEICHUE BEKTOPA
Ha YHCIIO;

- HaXOJUTh C TOMOIIBIO U3YYEHHBIX
(hopMyIT KOOPIMHATHI CEPEANHBI OTPE3Ka,
paccTosHUE MEXAY ABYMS TOUKaAMHU;
-yMETh BBIOMPATH MOAXOISAIIHA H3ydEeHHBIH
METOJI AJIsl pElIeHUs 3a]]auH, pacliO3HaBaTh
MaTeMaTHdecKue QakThl 1 MaTeMaTHIeCKue
MOJIETH B IPUPOIHBIX U OOIECTBEHHBIX
SIBIICHUSAX, B ICKYCCTBE;

-yMeTb IPUBOJUTH IPUMEPHI
MaTeMaTUYeCKUX OTKPHITUA POCCUUCKON 1
MUPOBOX MaTeMaTU4YECKON HAYKY;

YMemsb onepupo8ams NOHAMUAMU:

-OMpe/eNIeHre, aKkCHoMa, TeopeMa,
CIIEJICTBHE, CBOICTBO, MMPU3HAK,
JI0Ka3aTeNbCTBO, PABHOCHIIbHBIE
(hopMyIIMpoOBKH;

-yMeTh (opMyIIHPOBATH OOpAaTHOE U
IIPOTHBOIIOJIOKHOE YTBEPXKICHHUE,
NPUBOJUTH PUMEPHI U KOHTPIIPUMEPHI,
HCIIONIF30BaTh METO/I MATEMATHIECKOM
WHIYKIIWH;

-IIPOBOJUTH JJOKa3aTeNbHbIE PACCYKICHUS
IIPH pEIIeHUH 3a/1a4, OIICHUBATh
JIOTHYECKYIO TIPAaBUIBHOCTh PACCYKICHUH;
YyMemb onepupo8ams NOHAMUAMU:

-MHOX€CTBO, IOJIMHO)KECTBO, OTIePAIIH
HaJl MHOXKECTBaMU;

-yYMETh UCIIOJIb30BaTh TEOPETUKO-
MHO>KECTBEHHBIH anmapar AJs OTUCaHUsS
PeaNbHBIX TPOIIECCOB U SABICHUH U TIPU
pelIeHny 33/1a4, B TOM YHUCIIE U3 APYTHUX
y4eOHBIX MPEIMETOB;

YMemb Onepupo8amsb NOHAMULMU:

- rpad, cBs3HEBIM rpad, gepeBo, UK, Tpad
Ha IJIOCKOCTH;

-yMEeTb 331aBaTh W OMHUCHIBATH I'padbl
Pa3TUYHBIMH CIIOCOOAM;

- MCTIOJIB30BaTh Ipadbl IPU PEIICHAN
3amad;

YMemb Onepupo8amsb NOHAMUIMU:
-TOXJIECTBO, TOXKAECTBEHHOE
peoOpazoBaHue, ypaBHEHHE, HEPABEHCTBO,
crcTeMa ypaBHEHUH U HEPaBEHCTB,
PaBHOCHIIBHOCTD YPaBHEHHUH, HEPABEHCTB U
CUCTEM, pPallMOHAJIbHBIE, HPPALMOHATIFHBIE,
[IOKa3aTebHbIe, CTETICHHBIE,
JorapumMuiecKre, TPUrOHOMETPHUUECKHUE
ypaBHEHUs, HEPABEHCTBA U CHCTEMBI,




-yMeTb pelIaTh ypaBHEHHS, HEPABEHCTBA U
CHCTEMBI C IOMOILbIO Pa3INIHbIX IIPUEMOB;
- yMETh peliaTh ypaBHEHUS, HEPaBEHCTBA

U CHCTEMEI C TapaMeTpoM;
- IPUMEHATH YPaBHEHUS], HEPABEHCTBA, X
CHCTEMBI 711 PELLICHNs] MaTeMaTHYeCKUX
3aJa4 ¥ 3aJa4 U3 pa3InuHbIX obacTeit
HAYKH U peabHOH KU3HH;
ymemb c60O00HO ONepPuUpPoB8ams
nousmusmu. rpaduk GyHKIuM, oOpaTHAS
(GyHKUMs, KOMOO3UIMS (DYHKINH,
JIuHEeHHas QyHKUUS, KBaIpaTHUHAas
(hyuKIws, cTeneHHas GYHKIHS C TETbIM
moKasaresieM, TPUTOHOMETPHUECKHUE
(hyHKITMM, 00paTHBIE TPUTOHOMETPUIECKIIE
(GyHKUMY, oKa3aresnbHas 1
norapudmuieckas QyHKLIUH;
-yMETb CTPOUTH rpaduKu PyHKIHA,
BBITIOJTHATH MPe0Opa30BaHus TPaGUKOB
byHKIH;
-yMEeTb UCTIOJIb30BaTh Tpaduku GyHKIUHA
U1 U3YYEHUS IPOLIECCOB U 3aBUCHMOCTEH
IIPU PELICHUH 3a7a4 U3 JPYTruX yueOHbIX
MPEAMETOB U U3 PEAIbHOM KU3HU;
-yMETb BeIpa)kaTh (hOpMyIaMu
3aBUCHUMOCTH MEXAY BETHUYNHAMU;
YyMemb c60O0OHO ONePUPoO8ams
NOHAMUAMU.
-4eTHOCTh (HYHKLUH, IEPUOIUIHOCTD
(yHKIMHU, OTPaHUYEHHOCTD (DYHKIINH,
MOHOTOHHOCTbH (DYHKIIUH, SKCTPEMYM
(hyHKITMHN, HAaUOOJNBIIIee U HANMEHBIIIEe
3Ha4YeHUs] PyHKIMH Ha IPOMEKYTKE;
- YMETh MPOBOJINTH UCCIIEIOBAHNE
byHKIUY;
-YMETb UCIIOJIb30BaTh CBOWCTBA U rpaduKu
(GyHKIWH UT peleHus ypaBHeHUH,
HEPaBEHCTB M 33]1a4 C MapaMeTpaMu;
-yMeTb U300pakaTh Ha KOOPJUHATHON
IUIOCKOCTH MHOXECTBA PEeIICHUN
ypaBHEHUH, HEPABEHCTB U UX CUCTEM;
yMmemsb c80OOOHO ONepuposams
NOHAMUAMU. -TIOCIIEAOBATEIbHOCTD,
apupMeTHIecKast IpOrpeccus,
reoMeTpuuecKas mporpeccusi, 6eCKOHeYHO
yOBIBaroIIast FreOMETpUYECKask IPOTPECCHS;
-yMeTb 33/1aBaTh MOCIIEIOBATEILHOCTH, B
TOM YHCJIE C TOMOIIBIO PEKYPPEHTHBIX
hopmyur;
yMemb Onepuposams NOHAMUAMU.
-HeTMPEPBIBHOCTH (DYHKIIMU, ACUMIITOTHI
rpaduka QpyHKIHMH, IepBas U BTOpast
Mpou3BOAHASA (QYHKLINH, TEOMETPUIECKUN U
(u3uIecKuii CMBICIT IPOU3BOIHOM,
nepBoOOpasHasi, orpe/elICHHbIH HHTETPal;
-yMETb HaXOJUTh aCUMITOTHI rpaduka
dyHKIUY;




-YMETh BBIYUCIISATH IPOU3BOIHBIC CyMMBEI,
MIPOU3BE/ICHUS, YACTHOTO U KOMITO3HIINU
(hyHKIUH, HAXOAUTH YpaBHCHUE
KacaTeJbHOH K rpaduKy QyHKLIUH;
-yMETh UCIOJIb30BATh IPOU3BOAHYIO JUIS
HCCIIeIOBaHUs (DYHKITUH, JIIS1 HAXOXKICHUS
HaWIYYILETro PEIICHUS B PUKIIAIHbIX, B
TOM YHCIIE COLNATBHO-SKOHOMHYECKHUX H
(busnvecKkux 3aaavax, Ui ONpeeIICHHs
CKOPOCTH U YCKOPEHHS;

-yMeTb HaXOJUTb IO U 00bEMBI
(uryp ¢ TOMOIIBIO HHTETPATIA;

-yMeTh IPUBOJUTH IPUMEPHI
MaTeMaTHYECKOT'0 MOAETUPOBAHHUS C
moMoIIbI0 Tu(depeHITHaTEHBIX
ypaBHEHUH;

yMemb Onepuposams NOHAMUAMU.

-KOMIUIEKCHOE YHMCII0, CONPSKCHHBIE
KOMILIEKCHBIEC YKCIIa, MOAYJIb H apTyMEHT
KOMITJICKCHOTO YHCIIa, OopMa 3alucH
KOMITJICKCHBIX Yncel (reoMeTpruiecKas,
TPUTOHOMETPUYECKas U anredpandeckas);
-yMeTh POU3BOUTH ApUPMETHUCCKUE
JEHCTBUS ¢ KOMIUIEKCHBIMHU YUCIIAMH;

-IPUBOIUTH MPUMEPHI HCTIOTB30BaAHUS
KOMILICKCHBIX YHCEIT;

YyMemb c60O0OHO ONePUPoO8ams
NOHAMUAMU.

-cpenHee apupMeTHIECKOE, METMaHa,
HanOoJbllIee U HANMEHbIIEE 3HAUCHHS,
pa3max, JUcrepcusi, CTaHJapTHOE
OTKJIOHEHUE JIJISl ONIMCAHUS YHCIOBBIX
JIAHHBIX;

-yMETh UCCIIEIOBATh CTATHCTHUECKUE
JIAaHHBIC, B TOM YHCJIE C TPUMEHEHUEM
rpadUuecKuX METOIOB U SJICKTPOHHBIX
CPEJCTB; TpaueCKU UCCIICA0BATh
COBMECTHBIE HAOIIOJICHHS C TIOMOIIBIO
JarpaMM pacCeUBAHUS U JIMHEHHOM
perpeccuu;

-yMEeTb HaXOJIUTh BEPOSITHOCTH COOBITHH C
HCTOJIb30BaHUEM TPahUIECKUX METOIOB;

-IPUMEHSTh JIJIs PEIICHUS 3371a4 (POPMYJIBI
CJIO’KEHUS 1 YMHOKEHUS BEPOSTHOCTEH,
(hopMyIy MOJIHOW BEPOSTHOCTH, (GOPMYITY
BepHynau, koMOMHATOPHBIC (HAKTHI U
(hopMmyIbL;

-yMEeTb OLIEHMBATH BEPOSITHOCTH PEabHBIX
COOBITHIA;

yMemb ONepuposan NOHSIMUIAMU.
-cIydJaiiHasi BeJIMYUHA, pacrpe/iesieHIe
BEPOSITHOCTEH, MaTEMAaTHYECKOE
OKU/IaHUe, TUCTIEPCHS U CTaHJapTHOE
OTKJIOHEHHE CIITy4allHON BEJTMYUHBI,
(yHKIHU pacrpeesieH sl U INOTHOCTH
PaBHOMEPHOT'O, [TOKA3aTEIbHOTO U
HOPMAJILHOT'O paclpeJieNIeHNH;




- YMETh HCIIONIb30BaTh CBOICTBA
M3YYECHHBIX PaCIpeeIeHNH ISl peIIeHus
3azay;

YMETh ONEpUPOBATh HOHSATHIMHU:

-3aKOH OOJIBIIINX YHCEN, METOIBI
BBIOOPOYHBIX UCCIIEIOBAHUII;

- YMETh MPUBOJIUTH MPUMEPHI IIPOSIBICHUS
3aKOHa OOJIBIINX YUCEN B MPUPOAHBIX U
OOIIIECTBEHHBIX SIBICHUSX;

yMmenmsb c60OOOHO ONepuUpPosams
NOHAMUAMU. TOYKA, IPSIMasi, IIIOCKOCTh,
IIPOCTPAHCTBO, OTPE3OK, JIy, TIOCKHIA
yIoJl, IBYTPaHHBIM YToJI, TPEXTPaHHbBIN
yTroJl, MepeceKarouecs, napauiebHble 1
CKPEIIMBAIOITHECS MPSIMBIE,
MapaJuIeTFHOCTE U MEPICHIUKYIIPHOCT
MPSIMBIX M TUIOCKOCTEH, YTOJl MEXKIY
MIPSIMBIMH, YTOJI MEX]Ty PSMON U
IDIOCKOCTBIO, YTOJI MEXKITY ITIOCKOCTSIMH,
YMEHHUE HCIOJIh30BaTh IIPH PEUICHUH 3324
U3y4YeHHbIC (aKTHl K TEOPEMBI
IUIAHUMETPHH; YMEHHE OIIEHUBATh pa3Mephl
00BEKTOB B OKPYXKAIOIIEM MHpE; YMEHHE
OTIEPUPOBATH MOHATHSIMUA: MHOTOTPaHHHK,
CeYeHHEe MHOTOTPaHHHKA, TPABMIIEHBINA
MHOTOTPaHHHUK, TTPH3Ma, TUpaMua,
¢durypa u noBepxXHOCTh BpalICHUS,
ITHHIP, KOHYC, ap, cdepa, pasBepTka
MTOBEPXHOCTH, CEYCHHS KOHYCa U
WITHH]IPA, TapaJuIeIbHBIE OCH WIIH
OCHOBAaHHIO, CEYCHHE I1apa, TNIOCKOCTh,
Kacaromasics cepsl, MIINHAPA, KOHYCA,
YMEHHE CTPOUTH CEYCHHE MHOTOTPaHHHUKA,
n300paxxaTh MHOTOTPaHHHUKH, GUTYPHI U
MOBEPXHOCTH BPAILICHUS, UX CEUEHHUSI, B
TOM YHCIIE C TIOMOIIBIO NEKTPOHHBIX
Cpe/CTB; YMEHHE IPUMEHSITh CBOMCTBA
reOMETPUUYECKHX (PUTYDP, CAMOCTOSITENBHO
(hopMyIIMPOBaTH OIpEIEIeHUs N3ydaeMBbIX
(uryp, BEIIBUTATh THIIOTE3HI O CBOHCTBAX U
NpU3HAKaX TeOMeTpUiIecKux (uryp,
00OCHOBBIBATh WIIH OTIPOBEPraTh UX;
YMEHHeE MPOBOANUTH Kiaccudukamnuto Guryp
10 Pa3TMYHBIM MPU3HAKAM, BBITIOHATh
HEOOXO0JUMBIE JOTIOTHUTENbHBIE
[TOCTPOCHUS;

YMeTb CBOOOZHO OTIEPUPOBATH MOHATHUSIMH:
wiomaab GUrypel, 00beM GUrypEI,
BEJIMYMHA YTJIa, PACCTOSHUE OTTOYKH JI0
IUIOCKOCTH, PACCTOSTHUE MEKAY MPSMBIMH,
paccTosIHUE MEXTy TUIOCKOCTSIMH, ILIOMIAb
cdepsl, IIoLIa b TOBEPXHOCTH MMUPAMUIBI,
MIPU3MBI, KOHYCa, TUJIMHIPA, 00BeM Ky0a,
MPSIMOYTOJIEHOTO TIapalliesienueia,
MUPaMUJIBL, TIPU3MBI, IIHHIPA, KOHYCA,
11apa; yMeHUE HaXOIUTh OTHOLICHUE
00BeMOB MOI0OHBIX GUTYD;
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- YMETh CBOOOIHO OTIEPHPOBATH
MOHATHAMU: ABWXXECHUE, TapaljIeIbHbII
MepeHOC, CHMMETPHS Ha IUIOCKOCTH U B
MIPOCTPAHCTBE, TOBOPOT, IPEOOpa30BaHUE
moo6wust, moo0HbIe GUTYPEI; YMEHHUE
pacro3HaBaTh paBHbIC U OAOOHbIE
¢Gurypsl, B TOM 4ncie B IPUPO/IE,
HCKYCCTBE, apXUTEKTYPE; YMEHHUE
HCIOJb30BaTh [EOMETPUUYECKHE
OTHOUICHUS, HAXOIUTH TEOMETPUYECKHE
BEJIMYMHBI (JIMHA, YTOJI, IUI0IAaAb, 00bEM)
IIPY PELICHUH 3a7a4 U3 JPYTruX y4eOHbIX
[IPEIMETOB U U3 PEATIbHOM KHU3HH;

-ymemv c60000HO ONepupo8ams

NOHAMUAMU. TIPSIMOYTOJIBHAS CUCTEMA

KOOPAMHAT, BEKTOP, KOOPAUHATHI TOUKH,

KOOpAWHATHI BEKTOPa, CyMMa BEKTOPOB,

NpoU3Be/IeHHE BEKTOPa Ha YKCIIO,

pas3ioxeHne BEKTopa Mo 6a3ucy, CKaasipHoe

NpoM3Be/ICHHE, BEKTOPHOE MIPOU3BEICHHUE,

YroJl MEXIy BEKTOPaMH;

-yMETb UCIIOJIb30BATh BEKTOPHBIN
KOOPAWHATHBIA METOJ 7S PeLIeHHUS
reOMETPUUECKHX 3a/1a4 U 3a]1a4 APYTHX
y4eOHBIX MPEIMETOB;

-yMETb MOJEIUPOBAThH PeaibHbIE CUTYALUN

Ha SI3bIKE MAaTEeMAaTHKH,

- COCTaBJIATH BHIPAKCHUS, YpABHEHUS,

HEPaBEHCTBA M UX CUCTEMBI I10 YCJIOBHIO

3a]]a4u, UCCIIEI0BATh TOCTPOCHHBIE MOJIEIH

C MCIIOJIb30BaHUEM afmapara anreopsl,

HHTEPIPETUPOBATH MTOTYICHHBIN

pe3yJbTar;

-CTPOUTH MaTeMaTHYECKHE MOJEIIH C

MIOMOIIBIO TEOMETPHUECKHX MMOHITHH U

BEJIMYMH, PEIIaTh CBA3aHHBIE C HUMH

NPaKTUIECKUE 3a/1a4H;

-COCTaBJISITh BEPOSITHOCTHYIO MOJIETb U

HHTEPIPETUPOBATH MOTYICHHBIN

pe3yJbTar;

-pemaTh NpUKJIaIHbIe 3a]Ja4d CPEelICTBAMU
MaTeMaTHYECKOI'0 aHAIN3a, B TOM YHCIIE
COLMANIbHO- SKOHOMHYECKOI0 1
(hU3UYECKOTO XapaKTepa;

-yMeTb BBIOUPATH MOJXOISIINNA METOT IS

peleHus 3a1a4my;

- IOHUMATh 3HAYUMOCTh MaTEMaTHKH B

W3yYeHUH MPUPOJIHBIX U O0IECTBEHHBIX

MPOLIECCOB U SIBJICHUN;

-yMeTb PaclO3HABaTh MPOSIBIICHHE 3aKOHOB
MaTeMAaTHKH B UCKYCCTBE, IPUBOJIUTh
MpUMEpPBbl MAaTEMaTHYECKUX OTKPBITUH

POCCHICKOI 1 MUPOBOM MaTeMaTHYECKOH

HaYKH.
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OK 02. Hcnomnb-
30BaTh ~ COBPEMCHHBIC
CpeICTBa TIOWMCKA, aHa-
732 ¥ MHTEPIIpETaIlun
uHboOpMalUM U HH-
(dhopmaImoHHbIE TEXHO-
JIOTHH JIJISI BBIIIOJTHEHUS
3a1a4 mpodeccruoHab-
HOH e TeIbHOCTH;

B  oOmactu  1EHHOCTH  HAYYHOTO
MTO3HAHWS:

-C()OPMHUPOBAHHOCTh ~ MHPOBO33PCHHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHA HAyKH u
00IIeCTBEHHOW MPaKTHUKH, OCHOBAHHOTO
Ha Jiasore KYJbTYD,

CIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO
MecCTa B ITOJIMKYJIETYPHOM MHUDE;

- COBEPILICHCTBOBAHUE S3BIKOBOM U
YUTATENIbCKOM KYyJNBTYphl KaK CpEeACTBa
B3aMMOJCHCTBAA MEXAY JIOABMHA U
TTO3HAHUS MHPA;

- OCO3HaHUE€ LEHHOCTH  HAay4HOU
JESTENBHOCTH, TOTOBHOCTh
OCYILIECTBIISTh IIPOEKTHYIO 51
HCCIIEI0BATEIBCKYIO JIeITENBHOCTD
WHIAWBUAYAJIBHO U B I'PYHIIC.
OBnanenune YHUBEPCAIbHBIMHU
y‘IC6HI)IMI/I IIO3HaBAaTCIbHBIMHU
JNICUCTBUSIMHU:

B) pabota ¢ nH(popmManuei:

- BJAaAeTh HAaBBIKAMU  IIOJyYEHUS

WHPOPMALIMM M3 HCTOYHUKOB Pa3HBIX
THUIIOB, CaAMOCTOSTENIBHO OCYILECTBIATh

IIOUCK, aHaIW3, CHUCTEMATHU3ALUI U
HWHTEPIPETALMIO UHPOpMaIUH
Pa3InYHBIX BHJIOB u dbopm
[IPEACTABIICHNUS;

- co3gaBaTh TEKCTBl B  Pa3IHMYHBIX
¢opMaTax ¢ y4eTOM Ha3HAUYCHUS
uHpopMamuK ¥ MENeBOH ayAuTOpHUH,
BEIOHpas ONTUMAJTBHYIO hopmy
MpeCTaBJICHUS U BU3YyaJIH3allny;

- OLICHUBATH JIOCTOBEPHOCTH,
JIETUTUMHOCTb uH(pOpMaIHH, ee
COOTBETCTBHE MPABOBBIM U MOPAIBHO-
STHYECKHM HOpPMaM;

- WCIIOJIb30BaTh cpeacTsa
UH(POPMALMOHHBIX U
KOMMYHHMKAIIMOHHBIX ~ TEXHOJIOTHH B
peneHnn KOTHUTHBHBIX,
KOMMYHHKAaTUBHBIX U
OpraHU3alMOHHBIX 3a1a4 c

coOuroieHreM TpeOOBaHMIA
OPrOHOMHUKH, TEXHHKH O€30MacHOCTH,
THTHCHBIL, pecypcocOepexeHus,
MMpaBOBbIX W OTHYECKHUX HOPM, HOPM
nHPOPMALMOHHON 0€30MacHOCTH;

- BJIaJICTh HAaBBIKAMH PacIlO3HaBaHUS U
3alIUTHl UHPOPMAIIHH,
nHPOPMALMOHHON 0€30MacHOCTH
JIMYHOCTH.

-ymMemb onepuposamuy NOHAMUAMU.
parmoHabHas (pyHKIHS,
rokasarenbHas  (YHKIUS,  CTEICHHAS

¢dyHKuus, norapumudeckas

(hyHKIUS, TpUTOHOMETpHYECKUE (DYHKIIUH,
obpaTtHbIie PYHKITHH;

YMETh  CTPOUTH  TpaduKu
(yHKUUH, UCTIONIB30BaTh
rpaduKd TPU HM3YYCHUH TMPOIECCOB WU
3aBUCHUMOCTEH, NpU pELICHUH 3ajad U3
JOpyrux y4yeOHBIX IPEAMETOB M 3aa4 U3
peaJIbHOM KU3HU;

- BBEIpaXaTh (HOPMYyITaMH
MEXTY

BEJIMYMHAMU;

YMemb ONepuposamsv ROHAMUAMU:
TOKAECTBO, TOKJECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO,
cUcTeMa ypaBHCHHH W HEPaBEHCTB,
PaBHOCHIBHOCTD YpaBHEHUIA, HEPABEHCTB U
CHCTEM, palMOHAJbHbIE, UPPAOHATBHEIE,
MoKa3artesbHbIe, CTCTICHHBIE,

U orapu(MUUECKUE, TPUTOHOMETPHUUCCKHUE
ypaBHEHUS, HEPABEHCTBA M CUCTEMBI;

- YMETh pelliaTh YpPaBHCHHUs, HEPABEHCTBA

U CHCTEMBl C TOMOIINBIO PA3TUYHBIX
NPUEMOB; pelliaTh YpaBHEHHS, HEPaBEHCTBA
Y CUCTEMBI C ITApaMeTPOM;

- MPUMEHSITh YpPaBHEHUS, HEPABCHCTBA, HX
CHCTEMBl Ui PEIICHHS MaTeMaTUYECKUX
3aJad W 337a4 M3 pasIMyHBIX objacTeit
HayK{ U pEaIbHOM >KU3HU;

HU3YUCHHBIX

3aBHUCUMOCTHU

ymemb €c80000HO onepuposamuo
NOHAMUAMU.

-JIBIKCHHE, napasiebHbIN MepeHoc,
CHMMETpUsi  Ha  IUIOCKOCTH ¥ B

MIPOCTPAHCTBE, IOBOPOT, IMpeoOpa3oBaHKe
noJ100us, T000HBIE PUTYPEI;

-yMeTh pacro3HaBaTh PaBHbIC U TOJAOOHBIC
¢Gurypel, B TOM UYHCIiE B MNPHPOIE,
UCKYCCTBE, apXUTEKTYPE;

- YMETh HCIOJIb30BATh TEOMETPHUCCKHE
OTHOIICHUS, HAXOIUTh TEOMETPHUYCCKHE
BEeITMYMHBI (JUTWHA, YTOJI, TUIOIIAalb, 00BEM)
[IPH PEIICHUH 3a]1a4 U3 JPYTUX YICOHBIX
MPEIMETOB U U3 PEalibHOMN KU3HH.

OK 03. Ilmaaupo-

B o0mactm myXOBHO-HPABCTBEHHOTO
BOCITUTAHHUS:

Ymemow onepupoeambv NOHAMUAMU.
- palMOHAJIbHBIC, UPPAIITMOHAJIIBHBIC,

12




BaTh U PEAM30BHIBATH
cobcTtBeHHOE Tmpodec-
CHOHQJIBHOE W  JIU4-
HOCTHOE pa3BuTHE,
peaNpUHIMATENb-
CKYI0 JesTeIbHOCTh B
npodeccnoHaTBEHOMI
chepe, HCHOIB30BATH
3HaHUA IO MPAaBOBOU U
(¢buHaHCOBOW  TpamoT-
HOCTH B  Pa3IUYHBIX
KU3HEHHBIX CHUTYallU-
SX;,

-C)OPMHUPOBAHHOCTh  HPABCTBEHHOTO
CO3HAHMS,PTHUECKOr'0 ITIOBEIECHNUS,;
-CIIOCOOHOCTh OIICHUBATh CUTYAIUI0 U
NPUHUMATh  OCO3HAHHBIC  pEIICHUS,
OPHUEHTHPYSICH HA MOPAIBHO-
HPaBCTBEHHBIC HOPMBI M IICHHOCTH;
-0CO3HAHHWE  JUYHOTO  BKJIaga B
MMOCTPOCHUE YCTOWYUBOTO OYTyIIETO;
-OTBETCTBEHHOE OTHOIIEHHE K CBOHUM
poIUTENAM KU IAPYTUM 4YIEHaM CEMBU,
CO3JaHHIO CEMbHU Ha OCHOBE
OCO3HAHHOTO MPUHATHS IIEHHOCTEH
CEeMEHHOM JKM3HH B COOTBETCTBHHU C
TpaguusmMu HapoaoB Poccuy;

OBJ'Ia,Z[eHI/IC YHUBEpCAJIbHBIMU
PETYIIATUBHBIMU JICUCTBHUSIMMU:
a)caMoopr aHU3alus: CaMOCTOATCIIbHO
OCYUICCTBIIATH IMO3HABATCJIIbHYIO
JCATCIIBHOCTD, BBISABIIATH HpO6J’IeMBI,
CTaBHUTh U

(hopMyJIMpPOBaTh COOCTBEHHBIC 3a7adu

o0Opa3oBaTelpbHONH  JESATEIHHOCTH B
CUTYaIMsIX;
- CaMOCTOSATEIBLHO COCTAaBIISITh

IUTaH pelleHus NpoONeMBl C y4YeToM
HUMEIOIUXCS PECYPCOB, COOCTBEHHBIX
BO3MOKHOCTEH U NPEATIOUTEHU;
- JlaBaTh OLIEHKY
CUTYyalusm;

- crmocoOCTBOBaTh (OPMUPOBAHHIO H
MPOSIBJICHUIO HIMPOKOH JpYIUIMK B
pasHbIX 00JacTAX 3HaHWH, HOCTOSHHO
MOBBILIATH CBOW 00pPa30BATENbHBIA U
KYJIbTYPHBII YPOBEHB;

0) CaMOKOHTPOJIB:

WCIONB30BaTh NMPUEMBI pedeKcun st
OLIEHKH CHTYyallud, BBIOOpa BEPHOTO
pelieHus;

- YMETh OLICHUBaTb pUCKH U
CBOEBPEMEHHO NMPUHUMAThH PEIICHHS MO
UX CHIDKEHHIO;

B) SMOLMOHAIILHBIH
MPEIoIaralo chopMHpOBaH-
HOCTb: BHYTpEHHe MOTHBAIIHY,
BKJIKOYAOLIEH CTPEMIICHHE K
JNOCTIDKEHHIO  LeIM M  yCIIeXy,
ONTUMH3M, WHHUIIMATHBHOCTH, yMEHHE
NIeiicTBOBaTh, HCXOAS W3  CBOHX
BO3MOKHOCTEH;
- OMITaTHH,
CIIOCOOHOCTH MMOHUMATh
SMOLIMOHAILHOE  COCTOSIHUE  JAPYTHX,
YUUTBIBaTh €ro MPH OCYLIECTBICHUH
KOMMYHUKAaI1H, CIIOCOOHOCTH K
COYYBCTBHIO U COTIEPEKNBAHUIO;

- COLIMANIBHBIX HaBBIKOB,
BKJIFOUYAIONINX CIIOCOOHOCTh

HOBBIM

HUHTCIIJICKT,

BKJIIOYAIOIIE

MOKAa3aTeNbHEIE, CTCIICHHEIE,
norapuMudIecKe, TPUTOHOMETPHUIECKHE
YpaBHEHUS U HEPABEHCTBA, UX CUCTEMBI;
ymemb onepuposamso NOHAMUAMU.
MHOTOTPaHHHK, CEYEeHHWE MHOTOTPAHHHKA,
Ky0, mapayuienenuie]y, mpu3mMa, MipamMu/Ia,

¢urypa W  TOBEPXHOCTh  BpAIICHUS,
UWIMHAP, KOHYyC, miap, cdepa, ceueHHs
¢burypst BpaICHHUS, IIOCKOCTb,

Kacatomascs chepsl,
UWINHAPA, KOHYyCa, IUIOIAaAb MOBEPXHOCTH

MUPaMUJIBI, TPU3MBI, KOHYCa, IWIHHAPA,
IJTOTIATH chepsr, o0BeM KyOa,
MIPSIMOYTOJILHOTO napasuiesenuIe/a,
MUPaMUIBI, TPU3MBI, WIMHIPA, KOHYycCa,
niapa;

-yMeTb H300pakaTb MHOTOTPaHHUKH U
MOBEPXHOCTH BpALIEHHS, WX CEUEHHUs OT
pyKH, c MTOMOIIIBIO YepTEKHBIX
WHCTPYMEHTOB U JIEKTPOHHBIX CPECTB;

- YMETh pacro3HaBaTh CAMMETPHIO B
MIPOCTPAHCTBE;

- YMETh Pacro3HaBaTh MPaBUIHHBIE
MHOTOTPaHHUKH;

YyMemb Onepupo8amsb NOHAMUAMU:

- TpsAMOYTOJIbHAs CHCTEMa KOOpJIWHAT,
KOOpPAWHATHl TOYKH, BEKTOp, KOOPAWHATHI
BEKTOpa, CKaISpHOE MPOU3BEICHUE, YToi

MEXIy BEKTOpaMH, CyMMa BEKTOPOB,
NPOU3BEJEHNE  BEKTOpa  Ha  YHCJO;
HaXOAUTh C

TTOMOIIIHIO M3YYEeHHBIX dhopmyn
KOOPIUHATHI CEepeIHBI oTpe3Ka,

PacCTOAHUC MEKAY ABYMS TOYKaMHU.
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BBICTPaNBaTh OTHOLLIECHHUS C JPYTUMH
JIIOABMU, 3a00TUTHCS, TIPOSBIIATH
HWHTEpEC U pa3peniatbh KOHQIUKTHL

OK 04. Dddexk-
THUBHO B3aUMOJEHCTBO-
BaTh U pabOTaTh B KOJI-
JIEKTHUBE U KOMaH/IE;

B ofbnactm ayXOBHO-HPaBCTBEHHOTO
BOCIIUTAHUSA:

-c)OPMHUPOBAHHOCTH  HPABCTBEHHOTO
CO3HAHMA,9THUECKOTO MOBEACHHUS;
-CIIOCOOHOCTH OIICHWBATh CHUTYalUIO H
MPUHAMATh  OCO3HAHHBIE  PEIICHHA,
OPHUEHTHPYSICH HA MOPAIBHO-
HPaBCTBEHHBIE HOPMBI U [ICHHOCTH;
-OCO3HaHWE JIMYHOIO  BKJaaa B
MTOCTPOCHNE YCTOWYMBOTO OYIyIIETO;
-OTBETCTBEHHOE OTHOIIEHHE K CBOUM
POOUTEIAM M JAPYTUM 4YI€HAaM CEMbH,
CO3/IaHUIO0 CeMbH Ha OCHOBE
OCO3HAaHHOTO MPUHATHUSA [IEHHOCTEN
CEMEMHON XKWU3HU B COOTBETCTBUHU C
TpaaunusaMu HapoioB Poccum;
OBnanenue YHUBEPCATbHBIMHI
pETYISTUBHBIMU JACHCTBHSIMU:
a)CaMOOpTaHU3aIlMs:  CaMOCTOATEIHHO
OCYIIECTBIISITH MO3HABATEIHHYIO
JeSITENBHOCTb, BBISBISITH  MPOOJIEMEI,
CTaBUTH U

(hopMyTHpOBaTh COOCTBEHHBIC 3aTadu
o0Opa3oBaTeIbHONH  JCATEIBHOCTH B
CUTYyalusX;

- CaMOCTOSITETFHO  COCTAaBJISTH
IUIaH pemIeHus TMPOOIEeMBI C Y4eTOM
HUMEIOIUXCS PECYpPCOB, COOCTBEHHBIX
BO3MOKHOCTEH U MPEeANOYTEHUI;

- JIaBaTh OIICHKY HOBBIM
CUTYyaIUsM;

- crmocoOCTBOBaTh (OPMUPOBAHHIO H
MPOSIBIICHUIO IMIUPOKOH dPYIUIHH B
Pa3HBIX OONACTSIX 3HAHWN, IMMOCTOSHHO
MOBBIIIIATh CBOM 0Opa30BaTEeNbHBIN U
KYJIbTYPHBIN YPOBEHB;

0) CaMOKOHTPOJIb:

WCTIONB30BaTh MPUEMBI pediekcuu st
OLIEHKH CHUTYyallud, BBIOOpa BEPHOTO
penieHus;

- YMETh OIICHWBaThb pPHUCKH U
CBOEBPEMEHHO NMPUHUMATh PEIIECHUs 110
WX CHUKCHHIO;

B) SMONMOHANBHBIA ~ HWHTEIJIEKT,
MIpeaIoJIaratonuit chopMHpOBaH-
HOCTb: BHYTpEHHEH MOTHBAIIUH,
BKJIFOUAIOLIEN CTpeMIIEHNE K
JOCTH)KEHHIO  [EIH W YCIEexy,
ONTUMH3M, WHHUIIMATHBHOCTh, yMEHHE
JIeicTBOBaTh, HCXOAS U3  CBOMX
BO3MOKHOCTEH;

- SMITIaTUH, BKJTIOYAIOIICH
CIOCOOHOCTD MTOHUMATh

Ymemv onepuposams nonsmusimu:

- palMoHAbHbIC, HPPAIIMOHATIHHEIC,
MoKa3aTeNbHbIC, CTETCHHBIE,
norapu(MUIECKUE, TPUTOHOMETPUICCKHE
YpaBHEHUS ¥ HEPABCHCTBA, NX CHCTEMBI,
ymemp onepuposams NOHAMUSIMU.
MHOTOTPaHHUK, CEYEHHUE MHOTOTPAHHUKA,
Ky0, apajuieNenure]], mpu3ma, mupamMmu/Ia,
durypa W  TMOBEPXHOCTh  BpAIICHUS,
MWIMHAP, KOHYyC, miap, cdepa, cedeHus
(urypsl BpalllCHus, IJI0CKOCTbD,
Kacaromasics chepsi,

MWIMHAPA, KOHYCA, IUIOIAab MOBEPXHOCTH
MMPaMHJIBI, TPU3MBI, KOHYCa, MHJIUHJpA,

TUTOILA/b cdepsl, o0beM KyOa,
HPSIMOYTOJIEHOTO HapaieNenuresa,
OUPaMUIbI, MPU3MBL, IJIMHIApPA, KOHYca,
mapa;

-yMeTb H300pakaTb MHOTOIPaHHUKH U
MTOBEPXHOCTH BPAIIECHMS, WX CEYEHHUs OT
pyKH, c MTOMOIIIBIO YepTEeKHBIX
UHCTPYMEHTOB U

3JIEKTPOHHBIX CPEJCTB;

- YMETh pacro3HaBaTh CAMMETPHIO B
MIPOCTPAHCTBE;

- YMETb Paclo3HaBaTh PAaBUIbHbBIE
MHOTOTpaHHHKY;

yMmemsb onepuposams NOHAMUAMU.

- MpsAMOYTOJIHAs CHCTEéMa KOOpJAWHAT,
KOOpJAWHATBl TOYKH, BEKTOpP, KOOPIMHATEI
BEKTOpa, CKaISIpHOE MPOU3BEICHHE, YTl
MEXJy BEKTOpaMH, CyMMa BEKTOpPOB,
NIPOM3BEJIEHUE  BEKTOpa  Ha  4YHCIO;
HaXOJUTh C

MIOMOIIIBIO M3YYEHHBIX bopmyn
KOOpPJUHATHI CEpEIHBI OTpe3Ka,
PacCTOSIHUE MEXAY ABYMS TOUKaMHU.
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SMOIIMOHAIILHOE  COCTOSHUE JPYTHUX,
YYHTBIBATh €r0 IPH OCYIIECCTBICHHUU
KOMMYHHKAIH, CIIOCOOHOCTD K
COUYYBCTBHIO U COTIEPEIKUBAHUIO;

- COIMAIILHBIX HAaBBIKOB,
BKJIFOYAOIIUX CIIOCOOHOCTh

BBICTPauBaTh OTHOIICHHUS C IPYTUMU
JIFOJTbMU, 3a00TUTHCS, MPOSIBIISATH
HHTEPEC U pa3peniaTh KOHQIHUKTHL

OK 05. Ocy-
HIECTBIISATh YCTHYIO U
MUCBMEHHYI) ~ KOMMY-
HUKALIUI0O Ha Trocyaap-
CTBEHHOM s3blke Poc-
cuiickon ®denepauuu ¢
Y4EeTOM OCOOCHHOCTEU
COLIMATIBHOTO U  KYJIb-
TYPHOTO KOHTEKCTA,

TOTOBHOCTh K CaMOpa3BUTHIO,
CaMOCTOATEIbHOCTH u
CaMOONPEEIICHUIO;

-OBJIaJICHUE HaBBIKaMH yuebHo-
HCCIEA0BATEILCKON,  IPOEKTHOM U
COLIMAJIBHOM JESITEIIBHOCTH;

Osnanenue YHUBEPCAIbHBIMHU

KOMMYHHUKATHBHBIMH JIEHCTBUSIMH:
0) COBMeCTHAas ICATEIbHOCTb:
- HOHUMATh u UCIIOJIb30BATh
PeUMYIIECTBA KOMaHTHOM "
WHAUBUIYaJIbHON paboThI;
- TpPUHUMATh €T  COBMECTHOU
NEATeNbHOCTH,  OPTraHW3OBHIBATH |
KOOpPAWHHUPOBATh JEHCTBUS TIO ee
JOCTIDKEHHIO: COCTaBIISITh TIaH
JeUCTBUM, pacmpeiessiTh pojid ¢
y4eTOM MHEHUH YYaCTHUKOB
00CyXIaThb pe3yJbTaThl COBMECTHOU
paboTHr;
- KOOPJJMHUPOBATH U BHIIOIHATH PabOTy
B YCJIOBUSIX PEANbHOTO, BUPTYAILHOTO U
KOMOMHHUPOBAHHOTO B3aHMO/ICHCTBHS;
- OCYIIECTBIATH MO3UTHBHOE
CTpaTernyeckoe MIOBE/ICHNE B
pa3NMYHBIX  CHUTyallUsX, IPOSBIATH
TBOPUYECTBO M BOOOpa)keHHWe, OBITh
WHHIMATHBHBIM.
Ognanenue YHHUBEPCAIbHBIMU
PETYJIATHBHBIMU JCHCTBUSMH:
T') IpUHSATHE Ce0s U IPYTHX JIFOJIEH:
- NPUHAMATh MOTHUBBI W apTyYMEHTHI
IpyTUX JoJIen pu aHaymse
PE3yJIBTaTOB AEATEIBHOCTH;
- TpU3HaBaTh CBOE TNPaBO M TIPaBO
JPYTUX JIIOJeH Ha OIUOKH;
- pa3BUBATh CIIOCOOHOCTH IOHUMATh
MHUP C TIO3UIUH JIPYTOTO YEIOBEKA.

YyMemsb onepupo8ams NOHAMUAMU:
-CIy4JaliHBI OMBIT W CIIydailHOe cOOBITHE,
BEPOSITHOCTD CIIy4ailHOTO COOBITHS;

-yM€Thb  BBIYHCIATH  BEPOSITHOCTH  C
HCTOJb30BaHUEM TpaUIeCKUX METO/OB;
-IPUMEHATH  (OPMYJIBI  CIOXKEHHUS U
YMHOXEHHUS BEPOSTHOCTEM
KOMOUHATOpHBIE (aKThl U (OPMYIBI TPH
pelIeHny 3a1a4;

-OLICHUBATh BEPOATHOCTH peaNbHBIX
COOBITHH; 3HAKOMCTBO CO CITy9alHBIMHU
BEJIMYMHAMY;

-yMe€Th MPHUBOIAUTH NPUMEPHI IPOSBICHHA
3aKOHa OOJIBLINX YUCEN B IPUPOAHBIX U
OOIIIECTBEHHBIX SIBJICHUIX;
yMmemb c80000HO
NOHAMUAMU

-CTElIeHb C LEJbIM II0Ka3aTeiaeM, KOPEHb
HaTypaJIbHOM CTENeHH, CTETIEHb C
palMOHANBHBIM IIOKa3aTeleM, CTEHEHb C
JNEeHCTBUTEIBHBIM IIOKA3aTeIeM, JIorapudm

onepuposamso

yuciaa, CHHYC, KOCHHYC M  TaHIeHC
MIPOU3BOJILHOTO YNCIIA;

ymemb €c80000HO onepuposamuo
nonamusmu. Tpaduk QyHKIMH, oOpaTHas
byHKIH, KOMIIO3HUIIHA byHKIUH,
JuHeWHast QyHKIHA,

KBaJpaTHJHast byHKIHS, CTENeHHas
GyHKIMS ¢ IeNbIM  TI0KazaTelneM,

TPUTOHOMETpUUECKHE (YHKLIUHU, OOpaTHbIE

TPUTOHOMETPHUYECKHE byHKIMH,
nokazarenpHass W JorapuMudeckas
byHKIUY;

-YMETh CTPOUTH TpaduKu (yHKITHIA,
-BBITIOJIHATE  TIpeoOpa3oBaHusi TpadUKOB
byHKIH;

-yMETb HUCIONb30BaTh rpapuku (QyHKOUH
JUISL U3yYEHUs NPOLIECCOB U 3aBHCHMOCTEH
IIpH pEIIeHUH 3aJa4 W3 APYTUX yYeOHBIX
MIPEIMETOB U U3 PealbHOM JKNU3HH;
-BBIpaXaTth  (opMyJaMH  3aBUCHUMOCTHU
MEXy BeINIMHAMU;

CB0OOOHO Onepupo8ams NOHAMUAMU.
-YETHOCTh  (DYHKIMH,  TIEPHOAUYHOCTD
(yHKIWU, OTpaHUYEHHOCTD (QYHKIINH,
MOHOTOHHOCTh  (DYHKIUH,  JKCTPEMYyM
¢yHKUMM, HauOoJspllee M HaWMEHBIIEE
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3Ha4YeHUs PYHKIMH Ha IPOMEKYTKE;

-YMeTh MPOBOJUTH WCCIIeTOBaHNE
dbyHKIUY;

- YMETb HCIOJIB30BaTh CBOMCTBA U rpaduKu
GbyHKIUE 1T pelieHus  ypaBHEHHH,

HEPABEHCTB U 33734 C TapaMeTPaMH;
- n300pakaTh Ha KOOPAWHATHOW TIIOCKOCTH
MHOXECTBA PEIIECHUN YPAaBHEHUN,
HEPABEHCTB U X CHUCTEM.

OK 06. Ilposs-
JISATh TPaKIaHCKO-
MaTPUOTHYECKYIO0  TIO-
3UIUIO, JIEMOHCTPHPO-
BaTh OCO3HAHHOC IIOBE-
JICHUE Ha OCHOBE Tpa-
JULHOHHBIX  POCCHUU-
CKHUX JTyXOBHO-
HPABCTBEHHBIX IIEHHO-
CTE€W, B TOM 4YHCIE C
Y4ETOM TapMOHM3AIUN
MEXHAIIMOHAIBHBIX U
MEXPEJIIUTHO3HBIX ~ OT-
HOIIICHUH, TPUMEHSATH
CTaHIApThl  AHTHUKOP-
PYNIIMOHHOTO TOBEJE-
HUS,

B 001acTH 3CTETHYECKOTO BOCTIUTAHHMS:
-3CTETHYECKOE OTHOIICHUE K MHUpY,
BKJIIOYAsl ICTETHKY ObITa, HayYHOTO U
TEeXHHYECKOTO  TBOPYECTBA,  CIIOPTa,
TpyZia ¥ OOLIECTBEHHBIX OTHOLICHHIA;

-CII0COOHOCTh BOCIIPUHUMATH
pa3IMYHbIC BHIbI UCKYCCTBA, TPAIHLIHN

U TBOPYECTBO CBOETO U  JIPYTUX
HapoJIOB, OIIYIIAaTh SMOIMOHAILHOE
BO3JICHCTBHE
HCKYCCTBa;

'Y6C)KILCHHOCTI) B 3HAYUMOCTH OJId
JIMYHOCTH U OOIIECTBA OTEYECTBEHHOTO
U MHPOBOTO MCKYCCTBA, ITHHYECKHX
KYJBbTYPHBIX TpPaguUUil W HAapOJHOTO
TBOPYECTBA;

-TOTOBHOCTb K CaMOBBIP@XEHHUIO B
pa3HBIX BUJaX HCKYCCTBA, CTpPEMJICHHE
MPOABJIATH Ka4€CTBA

TBOPYECKOI INYHOCTH;

Osnanenne YHUBEPCATEHBIMH
KOMMYHUKAaTUBHBIMHU ILGP'ICTBHSIMH:
a) oOrmieHwue: OCYIIECTBIISTh

KOMMYHHKAIIUU BO BcexX chepax
KU3HH;
-pacro3HaBaTh HeBepOaIbHBIE CPENICTBA

o011eHHs,
- IIOHUMATh 3HAYEHHE COLMAIBHBIX
3HAKOB,
- pacmno3HaBaTh TPEANOCHUTKA

KOH()JIMKTHBIX CUTyallMid M CMAT4YaTh
KOH(JIUKTHI;
-pa3BEpPHYTO U JIOTWYHO U3JIaraTb CBOIO
TOYKY 3PEHHUS C UCIIOIb30BaHUEM
SI3BIKOBBIX CPEJICTB.

yMemb Onepupo8ams NOHAMULMU:
-cpenHee  apudMeTHYecKoe,  MeAHaHa,
HauOoJbplllee W HaWMEHBIIee 3HAYCHUS,
pasMax, Juctepcus, CTaHIapTHOE
OTKJIOHEHHE YHCIIOBOTO Ha0OPa;

-yMETh  W3BJIEKAaTh, HHTCPIPETUPOBATH
nH(popMaIuIio, MIPEJICTaBICHHYTO B
Ta0IuIax, Ha JguarpaMmax, Trpadukax,
OTPaXKaIOIIYIO CBOICTBa peanbHBIX
MPOILIECCOB W SIBIIGHWH; TPEACTaBIAThH
nHQOpPMAITHI0O C TIOMOIIBI0 TaOIUIl M
auarpamMm; HCCICAOBATh CTATUCTUYCCKUC
JaHHBIE, B TOM 4HCIE C NpPUMEHEHHEM
rpauIecKuX METOAOB H

3JICKTPOHHBIX CPE/CTB;

YMemb onepupo8ams NOHAMUAMU:

-TOYKa, psimas, IIJIOCKOCTB,
IIPOCTPAHCTBO, JIBYI'PaHHBI yroi,
CKpELIUBAIOIIUECS HpsIMBIE,

MMapaJuIeTFHOCTE W TEPIICHANKYIISIPHOCTD
MPSAMBIX U TJIOCKOCTEH,
VIOl MEXIy MPSMBIMH, VYTOI MEXKIY
NpsMOH W TUIOCKOCTBIO, YTON  MEXIY
IDIOCKOCTSIMH, PAacCTOSHHE OT TOYKH JI0
MJIOCKOCTH,
pacCTosSTHUE MEXIy MPSMBIMH, PACCTOSHHE
MEXTy TLTOCKOCTSIMU;
-YMETh WCION30BaTh NP PEUICHUH 3a7ad
H3yUYCHHBIC (hakThI u TEOPEMBI
IJIAHUMETPHH;, YMEHHE OIICHUBATh Pa3MephI
00BEKTOB

OKPY>KaIoIIero Mupa.

OK 07. Copeii-
CTBOBAaTb COXPaHEHUIO
OKpYXarolen  cpenbl,
pecypcocOepexreHuIo,
MPUMEHSTh 3HaHUS 00
W3MEHEHUH  KJIUMarTa,
MPUHIIMIIB OEPExKITUBO-
ro TpOU3BOJICTBA, (-
(heKTUBHO NEMCTBOBATh
B UpE3BBIYAMHBIX CHUTY-

- 0CO3HAaHWE 00yYaroIUMHUCS
poccuiickoit rpakJIaHCKOU
HWACHTHYHOCTH;

- IIeJIeHANIPaBIeHHOE  pa3BUTHE
BHYTpEHHEH TIO3WIMK JIMYHOCTH Ha
OCHOBE JTlyXOBHO HPaBCTBEHHBIX
1eHHocTel HapoioB Poccuiickoi
depnepanuu, HACTOPUYECKUX u
HAIMOHAJBHO- KYJIBTYPHBIX TPagULNH,
(hopMHPOBaHNE CUCTEMBI

3HAYNMBIX [IEHHOCTHO-CMBICTIOBBIX
YCTAaHOBOK, aHTUKOPPYIIIHOHHOT'O

yMmemsb onepuposams NOHAMUAMU.
-IpAMOYTOJIbHAsl ~ CHCTEMAa  KOOpPJAUHAT,
KOOpJAWHATBl TOYKH, BEKTOpP, KOOPAMHATEHI
BEKTOpa, CKAISIPHOE IPOU3BEIECHUE, YOl
MEXIy BEKTOpamMH, CYMMa BEKTOPOB,
IIPOU3BEJEHUE  BEKTOpa  Ha  YUCIO;
HAXOJIUTh C IMOMOIIBIO U3YYEHHBIX (HOpMYI
KOOPJHMHATHI CepenrHbL OTpe3Ka,
paccTosiHUE MEXy IBYMs TOUKaMU;

-yMeTb BBIOUPATh MOAXOISAIINI N3yUEHHBIN
METOJ JUIsl PELUEHUs 3aJlauM, paclio3HaBaTh
MaTeMaTHyecKre (akThl 1 MaTeMaTHUECKHE
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arusx;

MHUPOBO33pEHMS, MIpaBOCO3HAHMUS,
9KOJIOTHYECKOH KYIBTYPHI,
CIOCOOHOCTH CTaBUTh LIENHU U CTPOHUTH
JKU3HECHHBIC TUIAHbL;

B wactu rpax1aHCKOTO BOCITUTAHUS:
-0CO3HaBaTh KOHCTUTYIIMOHHBIE

npaBa ¥ 00S3aHHOCTH, YBa)KaTh 3aKOH
Y TIPaBONOPSAOK;

- MIPUHAMATh TpaIUIINOHHBIC
HallMOHAJbHBIE, o01IevenoBevecKue
TYMaHUCTHUYECKHE M JI€MOKpPaTUYECKHE
LIEHHOCTH;

TOTOBHOCTh TIPOTHBOCTOSATH WICOIOTHH

AKCTPEMHU3MA, HaI[MOHAIHN3MA,
KceHodoouwu,

JUCKPUMHHAIIMA ~ TIO0  COLMAIIbHBIM,
PEIIUTHO3HBIM, PacoBbIM,

HAallMOHAJIbHBIM ITPU3HAKaAM;

-OBITh TOTOBBIM BECTH COBMECTHYIO
JACATCIbHOCTD B HHTCpPECAX
TPaXJAHCKOTO OOIIECTBa, Y4acTBOBAThH
B caMOyIpaBIeHUH B
0011e00pa3oBaTeIbHON  OpraHU3aAIHH
HAETCKO-IOHOLIECKUX OpTaHU3aIHiX;
-yMeTh B3aMMO/ICICTBOBATH c
COLMaTbHBIMU WHCTHTYTaMU B
COOTBETCTBHU C UX QYHKIUSIMH U
Ha3HAUCHHEM;

- OBITh TOTOBHIM K TYMaHHTAapHOH U
BOJIOHTEPCKOU JIEATEIIbHOCTH;
MNaTpUOTHYICCKOrO BOCIIMTAHUA:
-c(pOpMHUPOBAaHHOCTH poccuiickoit
TpaxTaHCKOH WUICHTUIHOCTH,
naTpuoTrU3Ma, YBaXXCHUS K CBOEMY
Hapoay, 4yBCTBa OTBETCTBEHHOCTU
nepen PoaunHol, ropaoctu 3a  CBOM
Kpai, cBow PoauHy, cBOW SA3BIK U
KyJNbTypy, TIPOIIUIOE H HACTOSIIEe
MHOTOHAIMOHAILHOTO Hapoaa Poccuu;

-IIEHHOCTHOE OTHOLICHHUE K
roCyIapCTBEHHBIM CHUMBOJIaM,
HUCTOPUIECKOMY U PUPOAHOMY

HACJIeIUIO, TAMSTHHUKAM, TPaJAUIHAIM
HapoaoB Poccum, noctuxkenusim Poccun
B HaykKe, HCKYCCTBE, criopre,
TEXHOJIOTHIX U TPY/IE;

-ujieliHas yOCKICHHOCTh, TOTOBHOCTh K
coyxenuto u 3amure OTtedecTsa,
OTBETCTBEHHOCTb 32 €T0 Cyb0Y;
OCBOCHHBIE 00yJaromuMucs
MEXIPEIMETHBIC IIOHATHS 5
YHHUBEpCAIbHBIE y4eOHBIC JCHCTBUSA
(perynsTHBHBIE, TO3HABATEIHLHBIC,
KOMMYHHKATHBHBIE);

-CIIOCOOHOCTh HUX HCIHOJIb30BaHUS B
MO3HaBaTeNLHOMN Hu COITHAJIBHOH
MIPAKTHKE, TOTOBHOCTE K

MOJIEJI B IPUPOJHBIX U OOIIECTBEHHBIX
ABIICHUSIX, B HCKYCCTBE;
-YMeTh MIPUBOJUTH MIpUMEPHI
MAaTEMATHYECKUX OTKPBITUM POCCUICKON U
MHPOBOM MaTEMAaTHUYECKON HAYKH.
yMmemy onepupoeams NOHAMUAMU:
-CIy4allHBI OMBIT W Cly4aiiHoe coOBbITHE,
BEPOSITHOCTD CIIyYatHOTO COOBITHS,
-yM€Thb  BBIYHCIATH  BEPOSITHOCTH  C
HCTOJBb30BaHUEM TPaUIECKUX METO/OB;
-IPUMEHATH  (OPMYJIBI  CIOXKEHHUS U
YMHOXKCHHS BEPOSITHOCTEN,
KoMOWHATOpHBIE (DAKTBI M (HOPMYIBI TIpH
pelIeHnu 3a1a4;
-OLICHUBATh BEPOATHOCTH peabHBIX
COOBITHH; 3HAKOMCTBO CO CITy9alHBIMHU
BEIUYMHAMU;
-YMeTh IPUBOIUTE IPUMEPHI
MIPOSIBJICHUS 3aKOHA OOJIBIIMX YUCET B
MPUPOAHBIX U OOIIECTBEHHBIX SBJICHUSX.
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CaMOCTOSITEILHOMY IIJIAHUPOBAHUIO U
OCYIIECTBICHHUIO y4ueOHOMH
JESATSIILHOCTH, OpPraHU3aly y4eOHOro
COTPYJHHYECTBA C TIEAarOTHYECKUMU
pabOTHUKAMH W  CBEPCTHUKAMH, K

Y4acTHIO B MOCTPOCHUH
MHAWBHUYaJIbHOM 00pa3zoBaTeNbHON
TPaeKTOpHH;

-OBJIaJIeBaTh HABBIKAMH y4eOHO-
HCCIIEN0BATENBCKON, IPOEKTHON U
COLMAJIbHOU JESITEIbHOCTH;

OK 07 CopneticTBOBaTh
COXPaHEHUIO
OKpY>Karollen cpelibl,
pecypcocOepekeHuro,
MIPUMEHSATD 3HAHKS 00
W3MEHEHUH KIIMara,
MPUHIHITEI OEPEKITHBOTO
MIPOM3BOJICTBA,
3(PeKTHBHO TEHCTBOBATH
B UPE3BbIYANHBIX
CUTYaIUsIX

-pazpabatbIBaTh TUIaH pemreHus
mpobaeMel ¢ yYETOM  aHaln3a
HUMEIOIIUXCS MaTepHaIbHBIX u
HEMaTepUANbHBIX PECYPCOB;
-OCYyIIECTBIATh TLieJIeHaIPaBIeHHBIN
MOUCK TEepeHoca CPEeICTB W CrocoOoB
JEHCTBUS B IPOPECCHOHABHYIO CPEaY;
-yMeTh  TEPEHOCHTh  3HaHUSA B
MMO3HABATENFHYID ¥ MPaKTHYECKYIO
00J1aCTH KM3HEACITEILHOCTH,
-TIpesiarath HOBBIC MIPOEKTHI,
OIICHWBATh HUJEH C TIO3WIMH HOBH3HEI,
OPUTMHAIBHOCTH, IIPaKTUYECKON
3HAYHMOCTH;
-JIaBaTh OLIEHKY HOBBIM CHUTYaIlHsIM,
BHOCUTH KOPPEKTUBELI B ACATCIIBHOCTD.

ymemb onepupoeantb NOHAMUAMU .

- yHKIIHSA, HeTIpePHIBHAS byHKIHS,
MIPOU3BOIHAS, nepBooOpas3Has,
ONPEACICHHBIN

WHTETpa;

-yMeTh HaXOJUTh MIPOM3BOIHBIC
JJIEMEHTAPHBIX  (QYHKIHHA,  HCIOIB3YS
CTPaBOYHBIC MaTEPHUAJIbI;

-HCCNEJIOBATh B MPOCTEUIIMX  CITydasx

q)YHKHI/II/I Ha MOHOTOHHOCTb, HAXOJHUTH
HauOOIbIINEe W HAUMEHBIIME 3HAUCHUS

(hyHKIHH;
-CTpOUTh  TpaUKd  MHOTOWIECHOB  C
UCIIOJIb30BaHUEM anmapara

MaTeMaTHYECKOTO aHAIN3a;

-IIPUMEHSTh INPOU3BOAHYIO INPU PELIECHUU
3a/1a4 Ha JBW)KCHME; pellaTh PAKTUKO-
OPHEHTHUPOBAHHBIE 331a4M HAa HAWOOJIbLINE
Y HaVMEHBIINE 3HAYEHHs, HA HaXOXKICHHE
IIyTH, CKOPOCTH U YCKOPEHUS;

YyMemsb onepupo8ams ROHAMUAMU.

-IBIDKCHWE B TPOCTPAHCTBE, NOA00HBIE
(Gurypsl B IPOCTPAHCTBE;

-ACTIOJIb30BaTh ~ OTHOIIEHHWE  IIIOIIAeH
MOBEPXHOCTEH M 00BEMOB  IMOJOOHBIX

(buryp npu peleHnu 3auay;

-yMETh BBIYHUCIATH T€OMETPUUECKHE
BEJIMYMHBI (AJIMHA, YTOJI, IUI0MAb, 00bEM,
IUIOIIAAb TOBEPXHOCTH), UCTIONbB3YS
W3y4YeHHbIE (HOPMYIIBI U METO/IBI.

OK 08. Ucnomns-
30BaTh CpeACTBa (U3U-
YECKOM KYJbTYphl ISt
COXpaHEHUsT M YKpel-
JIEHUS 37J0POBbS B TIPO-
recce mnpodeccruoHalb-
HOM JEeATEILHOCTH U
nojaJep>KaHusi Heo0Xo-
JUMOTO ypOBHS (U3U-
YECKOW MNOATOTOBIICH-
HOCTH;
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OK 09. Ilonb3o-
BAThCS npocdeccuo-
HAJIBHOW  JIOKyMEHTa-
LMEW Ha rOCYIapCTBEH-
HOM ¥ HMHOCTPAaHHOM
SI3bIKaX.

-OBITh TOTOBBIM BECTH COBMCCTHYIO

JeSITEIBHOCTh B WHTEpecax
TPaXJaHCKOTO OOIIECTBa, Y4acTBOBATbH
B caMOyIpaBICHUA B
0011e00pazoBaTeIbHON  OpraHU3aAIHH
HJIETCKO-IOHOIIIECKUX OPTaHU3aIHsX;

-YMETh B3aMMO/ICHCTBOBATH c
COLMAaTbHBIMU WHCTHTYTaMHU B

COOTBETCTBHH C MX (QYHKIHSIMH U
Ha3HAYeHHUEM;

- OBITh TOTOBBIM K TYMaHHTapHOW U
BOJIOHTEPCKOH AESITEIbHOCTH;
aTPUOTHYECKOI'O BOCITUTAHUS:
-C()OPMHUPOBAHHOCTh poccuiickoin
CPaKIaHCKOU HWJICHTUYHOCTH,
MaTpUOTHU3MA, YBAKEHUS K CBOEMY
Hapoay, UyBCTBAa OTBETCTBEHHOCTHU
nepen PoauHoil, ropaoctu 3a CBOU
Kpaii, cBow PoauHy, CBOH S3BIK H
KyJbTYpY, TMpOIIIOe U HacTosIiee
MHOT'OHallMOHAIBHOTO Hapoja Poccuuy;
-[IEHHOCTHOE OTHOLIEHUE K
roCcyJapCTBEHHBIM CHUMBOJIaM,
HCTOPHYECKOMY n NPUPOTHOMY
HacleAuro, MaMsITHHKAM, TpaJuLHsIM
HaposoB Poccun, noctkenusm Poccun
B HayKe, HCKYCCTBE, CIopTe,
TEXHOJIOTUAX U TPYAE;

yMemb Onepuposams NOHAMUAMU.:
-CITy9alfHBIN OIBIT U CIIy9alfiHOE COOBITHE,
BEPOSITHOCTD CIIyYaHOTO COOBITHS,

-yMETb  BBIYHCIATH  BEPOSITHOCTH  C
UCTIONIB30BAaHHEM IpapUIecKIX METO/IOB;
-IPUMEHATH  (OPMYNBI ~ CIOKEHUS |
YMHOKEHHSI BEPOSITHOCTEH,
KOMOUHATOpHBIE (aKThl U (OPMYIBI TPH
pELIeHUH 3a/1a4;

-OLICHUBATh BEPOSITHOCTH  PEabHBIX
COOBITHIA; 3HAKOMCTBO CO CIlyYaiHBIMU
BEJINYNHAMU;

-yMeTb IIPUBOHUTH TPUMEPHI

MPOSIBICHUs] 3aKOHA OONBIIMX YHCET B
MPUPOTHBIX M OOIIECTBEHHBIX SBJICHUSIX.

I[IK 1.1. IIpousBoauts
MOJTrOTOBUTENbHBIE Pabo-
Tl U pabOTBl OCHOBHOT'O
mpoduns  mo  Omaro-
YCTPOHCTBY UM O3€JIeHe-
HUIO Ha TOPOJICKHX Tep-
pUTOpUSIX H  OOBEKTax
CaJI0BO-TIaPKOBOTO U
JIaHAMaPTHOTO cTpou-
TEJbCTBA.

B yactu Tpya0BOTr0o BOCIIUTaHUA:

- TOTOBHOCTb K TpYAYy, OCO3HaHUE
[IEHHOCTH MacTepCTBa, TPYAOIO0ueE;

- TOTOBHOCTb K aKTUBHOM J€SITETFHOCTH

TEXHOJIOTHYECKON u coIaJbHOM
HaIpaBlIeHHOCTH, CII0OCOOHOCTH
WHUIMHPOBAT, TUTAHUPOBATH H
CaMOCTOSITEJIbHO ~ BBITMIOJIHATH ~ TaKyHO
JIEATENLHOCTE;

- HWHTEpeC K Pa3IUYHBIM cdepam
po(ecCUOHAIBHOM JESITEIBHOCTH,
Ognanenue YHHUBEPCAIbHBIMU
y4eOHBIMU [MO3HAaBaTEIbHBIMU
IEUCTBUSIMU:

a) 6a30BbIC JTOTUIECKUE TCUCTBHUS:
0) 0a30BbIC JIOTHYCCKHE ICHCTBUS

-ymemby onepuposams NOHAMUAMU:
MHOTOTPaHHUK, CEYEHHE MHOTOTPaHHHKA,
KyO, mapaJuresnenumnen, npusMa, mupamua,
¢urypa W  TOBEPXHOCTh  BpAIICHUS,
WIUHIP, KOHYC, IUIONIaJb MOBEPXHOCTH
[MAPaMHJIBI,  TIPU3MBI, o0BeM  Kky0a,
IPSMOYTOJIEHOTO napasuienenumne/a,
OUpaMHJIBl, TPU3MBI, IWIMHJIpPA, KOHYycCa,
mapa;

-yMeThb H300pa)kaTb MHOTOTPAaHHUKH |
MOBEPXHOCTH BpAIlEHUs, MX CEUCHHS OT
PYKH, c MOMOIIBIO YepPTEHKHBIX
WHCTPYMEHTOB U JIEKTPOHHBIX CPEJICTB;

- YMETb Pacrio3HaBaTh CHMMETPUIO B
POCTPAHCTBE; NpaBUIIbHBIC
MHOTOTPaHHUKH;

t YMETh HMHTEIPUPOBATh 3HAHUA U3 | “yMETb MOJEIMPOBATH PEATbHBIE CUTYaLUH

pasHbIX MPEeIMETHBIX obnacteil, B TOM | Ha A3BIKE MATEMATHKH.

qrcie YMETH OTIepUPOBAThH

MaTEeMaTHYECKUMHU MTOHSATHIMH.
[IK 1.2. TIpousBoauth OBnanenue YHUBEPCAIBHBIMU | - YMETb PaClIO3HABAaTh CUMMETPUIO B
MOATOTOBUTEIIbHBIE y4eOHBIMU MO3HABATEIbHBIMU | IPOCTPAHCTBE; IIpaBUJIbHBIE
paboTHI 1 paboTHI JIEUCTBUSAMM: MHOTOTPaHHUKH;
OCHOBHOTO MIPOQUJIS 110 a) 0a30BbIC JIOTHUECKUE JCUCTBHSL: -yMETb MOJIEJIMPOBATh PEANbHbBIE CUTYalluN
TEXHUUYECKOMY 0) 6a30BbIe JTOrMYECKHE ACHCTBUS Ha SI3bIK€ MAaTEMaTUKU
00CITy)KUBAHHUIO U yMETb MHTErPUPOBaTh 3HAHUS U3 | YMemb ONepuposamsv HOHAMUAMU.

COJIepyKaHMIO Ha

pa3HBbIX MPEIMETHBIX 00JIACTEeH, B TOM

-IBIKEHHE B TIPOCTPAHCTBE, TOJO0HBIE
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TOPOJICKUX TEPPUTOPHSIX
1 00BEKTax CaioBO-
MapKOBOIO U
JaHAMAPTHOTO
CTPOUTENLCTBA.

qHuCJIIe YMCThH OICpHUpPOBATH
MaATCMAaTUYCCKUMU ITOHATUAMMU.

(burypsl B IPOCTPAHCTBE;

-HCTIOJIb30BaTh  OTHOIIGHHE  IIOMIAAeH
MOBEPXHOCTE ¥ 00BEMOB  MOJOOHBIX
(uryp npu penieHuu 3a1ay;

-yMeTh BBIYUCIISTh reoMeTpHUYECKIe
BEIIMYUHBI (ITFHA, YTOJI, TUIOIIaab, 00beM,
1011 ab MMOBEPXHOCTH), UCTIOJIB3YS
M3YYCHHBIC (POPMYIIBI M METO/IBI.
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2. CTPYKTYPA M COJIEP)KAHUE YUYEFHON JUCHUILIAHBI
2.1 O0beM y4eOHOI JMCHHUIJIMHBI M BHAbI y4eOHOH padoThl

Bun yuebnol paboThI

O0BeM JacoB

O06beM 00pa30BaTEIBLHON MPOTPAMMBbI YI€OHOW JUCIUILTAHBI 288
1. OcHOBHOE cojiepxKaHue 276
TEOPETUUECKOE 00yUueHue 214
IPAKTUYECKHUE 3aHSITUS 62

IlpodeccnonanbHO-OpUEHTHPOBAHHOE cojiepxkanue (B popme 30
NPaKTUIECKOHN MOJATOTOBKH )
MIPaKTUYECKHE 3aHATHS 30
[TpomexyTo4Hast aTTecTallys IPOBOIUTCS B (hopMe dKk3ameHa B 1 u 2

ceMecTpax 12
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2.2 TemaTnuyecKMH IJIAH U COAepKaHMe YUeOHOH TUCUMIIMHBI «MaTeMaTHuKa»

Copepxxanue yueOHOro MaTepuaJa (OCHOBHOE U NMPOo(hecCHOHATBHO- Dopmupyemble
HaumeHoBaHMe pa3aesioB U TeEM OPHEHTHPOBAaHHOE), JIA0OpPaTOPHbIE U MPAKTHYECKHE 3aHATHS, MPUKJIAAH0H | O0beM YacoB KOMIIEeTEHIIU U
MOAYJIb (TP HAJTHYHH)
1 2 3 4
OcHOBHOE coaepKaHne
1 cemecTp - 1144,
Pazgen 1. [loBTOpeHne Kypca MaTeMaTHKH OCHOBHOM HIKOJIbI 30/10
Tema 1.1 Conep:xanue y4eOHOro MaTepuaJia
Hes u sanasm MaTeMaTuK npw 12 bazoBble 3HAHHWA W yMEHUs 1O MaTeMaThKe B MPOQECCHOHAIBLHOH U B 2
0CcBOEHHUH Tpodeccuu. .
TIOBCEAHEBHOM JCSATEILHOCTH.
Tema 1.2 Conep:xxanue yueOHOro MaTepuaJia OK 01, OK 02, OK 03, OK 04,
Uucna v BEIYKACIECHUA. BeipaxkeHus u 3,4 JeiicTBrsI HaJ| TONOKUTENHHBIMHI W OTPUIIATEIHHBIMHU YHCIIAMH, 2
npeoOpa3oBaHHUs. OOBIKHOBEHHBIMH M ICCITHYHBIMH TPOOSIMH. OK 05, TIK 1.1.
5,6 JeiicTBust co cTeneHs MH, GOPMYJIbI COKPAILIEHHOTO YMHOKEHHS. 2
Tema 1.3 Conep:xanue yueOHOro MaTepuaJia OK 01, OK 02, OK 03, OK 04,
I'eomerpust Ha MIIOCKOCTH 7,8 Buap! mnockux ¢uryp. [Ipu3Haku paBeHCTBa M OJOOHS. 2
9,10 | [13 Ne 1 PerieHue iaHUMETPUIECKHX 3a/1a4. 2 HK L1
Tema 1.4 Conep:xaHue y4eGHOTo MaTepuaJia OK 01, OK 02, OK 03, OK 04,
ITponieHTHBIE BBIYUCIEHHS 11,12 | IIpocTbie IPOIIEHTHI, pa3Hble CLIOCOOBI X BhIYHCIeHHS. CIOKHBIC 2 K 1.2
TPOLICHTHI. -
13,14 | I13 Ne 2 CriocoOb!I BBIYUCIICHHS TPOLICHTOB 2
Tema 1.3 15,16 | Beruucienue mioajeii MHOrOyrojibHHKOB, 2
['eomeTpus Ha IJIOCKOCTH 17,18 | BeruuciieHue iomanm Kpyra 2
Tema 1.5 Conep:xanue yueOHOro MaTepuaJia
BxonHON KOHTPOIb YPaBHEHHA U 19,20 | Jluneiinble, KBagpaTHbIE, APOOHO-TMHEHHBIE YPABHEHUS M CIOCOOBI MX 2
HepaBeHcTBa. CHCTEMBbI ypaBHEHUH pelIeHHs. OK 01, OK 02, OK 03,
21,22 | Jluneiinble, KBagpaTHbBIE, APOOHO-TMHEHHBIE HEPABEHCTBA M CIIOCOOBI UX 2
peleHHs.
23,24 | Cucrembl JTUHEHHBIX YPaBHEHUH U CIIOCOOBI MX PELICHUS. 2
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25,26 | I13 Ne 3 Cucrembl TUHEHHBIX HEPABEHCTB M CIIOCOOBI X PEIICHUS. 2
27,28 | BxonHoli KoHTpob. Berancnenus u npeodpazosanusi. CiocoOb 2
pelleHns] YypaBHEHUN, HEPABEHCTB, CUCTEM JIMHEWMHBIX YpaBHEHHM.
Tema Ne 1.6 IIpodeccnonabHO-OPUEHTUPOBAHHOE COlep:KaHue (copep:KaHue
NPUKJIAJTHOTO MOIYJIs1)
29,30 | II3 Ne 4 Penienne TeKCTOBBIX 3a/1a4 MPO(ECCHOHATEHOTO COIEPIKAHMSI. 2
Paznen 2. Crenenn u kopHu. CTeneHHasi pyHKIMs 18/4
Conep:xanue y4eOHOro MaTepuaJia
31, [TonsiTHE KOPHS N-0M CTENEHU U3 AECHCTBUTENBHOrO yncia. CBoiicTBa 2 OK 01, OK 02, OK 03, OK 04,
32 KOpHs N-0ii CTETIECHH. 1IK1.1
Tema 2.1 Ilpeodpazosanus 33, [Ipeo6pa3oBanye CTENEHHBIX BHIPAKEHHUIA. 2
BBIPa’KEHMIi CO CTeNeHsiIMU 1 34
KOPHSIMH N- OH CTeNEHH 35, | CrenenHble GyHKLMH, UX CBOHCTBA ¥ FPaUKH. 2
36
37 I13 Ne 5. TIpeoOpazoBanre HppaIOHATBHBIX BBIPAYKEHUH. 2
38
Conep:xanue y4eOHOro MaTepuaJia 2
39 HppannoHanbHble ypaBHEHHsI. METOIbI HX PEIICHHSI. 2 OK 01, OK 02, OK 03, OK 04, OK
40 05
Tema 2.2 Pemienue 41, UppanroHaibHble HEPABEHCTBA. METO/IbI UX PEIICHHS. 2
HPPALHOHATbHBIX YPABHEHUH 1 42
HEpaBeHCTB 43 Pemenne uppalrioHabHBIX YPaBHEHUH U HEPABEHCTB. 2
44
45 I13 Ne 6. KonrpospHast pabora .O0001IeHNE MOHATHS CTETICHH. 2
46
Pazgen 3. [loka3atenbHast GyHKIU 14/4
Tema 3.1 Iokasareannas Gpynkuus, | Coxepxanue y4e6HOro Mmarepuaia
ee CBOHCTBa 47 | Tloka3arenbHast (pyHKIHS, ee CBOMCTBA U rpaduk 2 OK 01, OK 02, OK 03, OK 04, OK
48 05,
49 [IpumMeHeHne noka3aTeabHON (QYHKIMU NPH PELLICHUN YPaBHEHUH 2
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50

51 [Ipocrelire noka3ateabHbIE YPABHEHHUS. 2 OK 01, OK 02, OK 03, OK 04, OK

Tema 3.2 Pemenue MOKa3aTeIbHBIX |22 05,
. 53 113 Ne 7. IlokazaTensHbIe YpaBHEHHH U CIIOCOOBI MX PELICHHS. 2

YPaBHEHHUIi H HEPABEHCTB, |5
CHCTEM NMOKa3aTeJbHbIX YPaBHEHHIA. =

55 OyHKIMOHATBHO - Tpa@UYeCcKUid METO]I PeIICHHsI TOKa3aTeNbHBIX 2

56 YpaBHCHHH.

57 Pemrenne mokazaTenbHBIX HEPABEHCTB. PereHue cucreM 2

58 MOKAa3aTeNbHBIX YpaBHECHUH

59 I13 Ne8 KonTponpsHas pabota no teme « [lokazarenbHble ypaBHEHUS U 2

60 HEPaBEHCTBAY
Paznen 4. IIpsaMble U IIOCKOCTH B MPOCTPAHCTBE

16\2

Tema 4.1 [TapamiensHOCTh TPSIMBIX, Coaep:xanue yueOHOro MaTepuaJia OK 01, OK 02, OK 03, OK 04, OK
IPAMOM U IIOCKOCTH, IJIOCKOCTEH. 61 [NapamensHbIe TpsIMast M IIOCKOCTb. [IpH3HaK mapauienbHOCTH. 2 05, OK 06

62 CaoiicTBa.

63 [MapamnensHble iockocty. [Ipu3nak napamienbHocTH. CBOHCTBA 2

64 MapaJuIeIbHBIX TNIOCKOCTEH.
Tema 4.2 IlepnieHIUKYISIPHOCTD OK 01, OK 02, OK 03, OK 04, OK
TIPAMBIX, IPAMOH 1 TTOCKOCTH, 65 [epnenaukyspHble psMble. [lapasienbHble npsMbIE, 2 05, OK 06, ITK 1.1.
TockocTen 66 TIEPIEHAUKYJIAPHBIE K INIOCKOCTH.

67 [Ipu3HaK nepreHnKyIIPHOCTH NPSMOH U IIIOCKOCTH. 2

68

69 [MeprienmuKysp M HAKIOHHASL. PaccTOsSHUS B IPOCTPaHCTBE. 2

70 [MepnenuKymnsipHble MI0CKOCTH. [IpU3HAK IEpIICHIUKYIIPHOCTH

IJIOCKOCTEN

71 [NeprieHAMKYISIPHOCTD MPSIMOH U TIIOCKOCTH, NMAPAJUIEITEHOCTD JABYX 2

72 OPSMBIX, EPHICHANKYISPHBIX TJIOCKOCTH.

73 [MapaniensHOCTh ¥ NEPIEHIUKYIISIPHOCTD IIOCKOCTEH. 2

74
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Tema 4.3.
Perrenne 3amay. [IpsiMbie u

IIpodeccnonabHO-OPUEHTUPOBAHHOE COlep:KaHue (Colep:KaHue
TPUKJIAJTHOTO MOIYJIs1)

IJIOCKOCTH B IIPOCTPAHCTBE. 75 I13 Ne 9 KonrtponbHas pabota . BzaumHoe pacronoxeHue npsiMbIX U
76 IJIOCKOCTEH B IIPOCTPAHCTRBE. 2
Pazneun 5. KoopauHaTtsl 1 BeKTOPBI 16/4
Tema 5.1. Conep:xanue y4eOHOro MaTepuaJia OK 01, OK 02, OK 03, OK 04, OK
HlexapToBbl KOOPAMHATEL B 77 JlexapToBEl KOOPAMHATHI B HPOCTPAHCTBE. PaccTosHME MEXIy ABYyMs 05, OK 06, OK 07,
pOCTpaHCTBe. 78 TOYKAaMHM, KOOPAUHATEI CEPEAMHBI OTPE3Ka. 2
79 [Ipocreiimue 3aqaun B KOOPAUHATAX.
80 2
Tema 5.2. Coaepixanue y4eGHOro MaTepuaJia OK 01, OK 02, OK 03, OK 04,
BekTops! B mpocTpaHcTae. 81 BexTops! B mpocTpancTse. J[eHCTBUS ¢ BEKTOPAMHU. 2 OK 05, TIK L.1.
VYron mexny Bektopamu. CkaisipHoe | 82
MPOU3BEICHNE BEKTOPOB. 83,84 | Kommianapusle  BEKTOpHL.  Pa3lmoKeHMe  BEKTOpa  II0  TPeM 2
HEKOMILIAHAPHBIM BEKTOPAM.
85,86 | CkamsipHOE IMPOU3BEICHIE BEKTOPOB. 2
87,88 | I13 Nel0 [leficTBus C BEKTOpaMu 2
Tema 5.3. IIpodeccnoHaILHO-OPHEHTUPOBAHHOE COlep:KaHMe (COMePIKAHIE
[IpodeccrnonansHo- NPHUKJIATHOT0 MOAYJISA)
OPUEHTHUPOBAHHBIC 3a1a4U 89,90 | KoopauHatHas TUIOCKOCTh. BeIUuCIieHNe pacCTOSIHUH | TUTOIIA e Ha 2 OK 01, OK 02, OK 03, OK 04, OK
mwiockocty. KosmuecTBeHHBIE PacyCThI. 05. OK 06. OK 07
91,92 | . BeluncieHue pacCTOSHUH | IIIoMIaAei Ha miockocT. KomnyecTBeHHbIC 2
pacyeTsl. TK1.2.
Tema 5.4 Conep:xanue y4eOHOro MaTepuaJia OK 01, OK 02, OK 03, OK 04, OK
Pemenne 3a1a4 B KoopAuHaTax. 93,94 | I13 Ne 11. KonTponbsHas paboTa 1o Teme «JlekapToBbie KOOpPAWHATHI B 2 05, OK 06, OK 07
MPOCTPAHCTBE.»
Pasnen 6. OcHoBbl TpuroHoMerpun. Tpuronomerpuyeckue (PyHKIUU 14(u3 44)/6
Tema 6.1 Cojep:kaHue yueOHOro MaTepuaia OK 03, OK 04,
Tpuronomerpuyeckue GyHKumH1 95,96 | Pagmannas mepa yria. [IoBOpoT TOUKM BOKPYT Hadajia KOOPJAUHAT 2
[IPOM3BOJIBHOIO YIJIa, YHCIA. ' pa yria. p Py p : OK 05, OK 06
PajiaHHast 1 rpa/lycHAs Mepa yIiia Onpe/ieieHre CHHYyca, KOCUHYCa, TAHTCHCA U KOTaHTeHCa.
Tema 6.2 Conep:xxanue y4ueOHOro MaTepuasia
OCHOBHBIC TPUTOHOMETPUYECKHIE 97, | 3maku TpurosoMerpuuecKuX (YHKIMIA [0 YETBEPTM. 2
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TOXIIECTBA. 98

®opMyIbl NPHBEICHHS 99,10 | TpUroHOMETPUIECKUE TOKICCTRA. 2

0

101, | ®opmynbl npuBeACHUS. 2

102

103 I13 Ne 12. TpuronoMeTpuiecKue mpeodpa3oBaHus ¢ MOMOIIBIO GOPMYJT 2

104 [IPUBEICHUSI.
Tema 6.3Cunyc, kocunyc, TanreHc | 105 CyMMa 1 pa3HOCTb CHHYCOB U KOCHHYCOB. CHHYC M KOCHHYC JBOMHOIO 2 OK 01, OK 02, OK 03, OK 04, OK
CYMMBI U Pa3HOCTH BYX YIJIOB. 106 yrijia ¥ MIOJIOBUHHOTO yTIJia. 05, OK 06
CuHyC 1 KOCUHYC JBOMHOIO yrija.
DOpPMYJIBI TIONOBHHHOTO YA 107, | IIpeobpa3oBanus NPOCTENUIINX TPUTOHOMETPUYECKHUX BBIPAKEHHH. 2

108

109- | [IpomexxyTouHas arTecTanys B (hopMe IK3aMeHa 6

114

Bcero B 1 cemecTpe 114

2 cemectp 174 yaca

Tema 6.4 Conep:xanue y4ueOHOro MaTepuasia OK 01, OK 02, OK 03,
Tpuronomerpuueckne QyHKUUM, uX | 115, I13 Ne 13. O6nacTh onpeaeneHus: © MHOKECTBO 3HAYSHHH (DYHKITHIA. 2
CBOWCTBA M rpaduKy 116 YETHOCTH, HEYETHOCTD, IEPHOANYHOCTD QYHKIMNA. CrIOCOObI 3a1aHus » OK 05, 0K 06, OK 07, ITK L1.
GYHKITHA.
Tema 6.5 Conep:xanue y4eOHOro MaTepuasia OK 01, OK 02, OK 03, OK 04,
IIpeobpasoBanme 117,1 | Cpoiictpa u rpaduku dpyHKImii Y = COS X, Y = Sin X, y =tg X, y = ctg X. 2 OK 06, TIK 1.2.
I'padukoB TPUTOHOMETPUUYECKHX 18
W 119, | Ipeo6paszosanue rpagUKOB TPUTOHOMETPUIECKUX (QYHKIIHIA. 2
120
121, | Cxarue u pacTshkeHHe rpapHKOB. 2
122
Tema 6.6 Conep:xanue yueOHOro MaTepuaJa OK 01, OK 02, OK 03, OK 04,
OO0paTHbIE TPUTOHOMETPHIECKUE 123, | OGparHbie TpuroHoMeTprueckre GyHKIuK. X cBoHCTBa U rpaduKy. 2 TK12.
QyHKIMHT 124
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125- | Pemenue npocTeHmuX TPUrOHOMETPHUYECKUX YPABHEHHIA. 2
126,
127, | 113 Nel4. 3auernas paGota
128
Tema 6.7 Conep:xanue y4eOHOro MaTepuaJia
TpuroHomeTpuuecKre ypaBHEHUS, 129,1 | Penienue TpUroHOMETpHYECKHX yPaBHEHHH, CBOIAIIMXCS K KBaIPaTHBIM. 2
HEPaBEHCTBA M CHCTEM 30
TPUTOHOMETPUICCKHUX 131, Pemenne omHOPOAHBIX TPUTOHOMETPUUYECKUX YPAaBHEHUN. 2 OK 01. OK 02. OK 03. OK 04
ypaBHEHUI 132 |
133 Pemenrie TpUrOHOMETPUYECKUX YpPaBHEHHUH C MPHUMEHEHHEM OCHOBHBIX 2
134 TPUTOHOMETPUYECKUX (POPMYIL.
135 I13 Ne 15. Pemenne TpPUTOHOMETPHUECKHX YpPaBHEHHH, pelIacMbIX 2
136 pa3iIoXKEeHHEeM Ha MHOXKHTEIIH.
137 I[IpocTeiitine TPUrOHOMETPHIECKUE HEPABEHCTBA. METOIbI PEIIICHHUSL. 2 OK 01, OK 02, OK 03, OK 04,
138
v K 1.1
139 CucremMbl TPUTOHOMETPHUUECKHUX YPAaBHEHUH. 2
140
141 MeTo/IbI petieHus] CHCTEM TPUTOHOMETPUIECKUX YPaBHEHHIA. 2
142
Tema 6.8 IIpodeccnonalibLHO-0PHEHTUPOBAHHOE coJepxaHue (conep:xanue
TpodeccHonanBHO- MPUKJIAAHOT0 MOTYJIsI)
OpUEHTHPOBAHHEIE 3aJIa4H 143, 2
144 Hcnonb3zoBaHue CBOICTB  TPUTOHOMETPHUYECKHUX ¢byHKIME B
npodecCHOHAIBHBIX 3ajIavuax.
Conep:xxanue y4eOHOro MaTepuaJia
145 II3 Nel6. KontponpHas pabora 3. PemeHue TpUTOHOMETPHYECKHX 2
146 ypaBHEHUH, HEPABEHCTB U CHCTEM YPaBHEHUH .
Paznea 7. IlIpousBognas GpyHKIUN, ee IPUMEHEHUE 28/8
Tema 7.1 Iloustue npousBoauoii. | Conepikanue ydedfHoro matepuasa OK 01, OK 02, OK 03, OK 04, OK
dopmyIisl " npasuia 147 Onpe/eneHre mpou3BOHON (HYyHKITUH. 2 086,
i depeHIpoBaHUS 148
149 [13 Ne 17 Tabnuna u npasuia quddepeHuupoBanusl. 2
150

Conep:xanue y4eOHOro MaTepuaJia

Tema 7.2 IlpousBoHEBIC

OK 01, OK 02, OK 03, OK 04, OK
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TPUTOHOMETPHYECKHX (DYHKITHHA. 151, | Onmpenenenne cnoxnoit Gpyakuun. [Ipon3BoaHAS CIOKHON QYHKIIHH. 2 05, OK 06,
[IponsBognast c10XKHON HYHKIHN 152
153 | [IpousBoaHAs TPUTOHOMETPHUECKUX (DYHKIIHIA. 2
154
155 [TpousBoanble HyHKIHHA. 2
156
Tema 7.3 T'eomerpuueckmii u | CogepxxaHue yueOHOro MaTepuasia
(hHM3UIeCcKuit CMBICT IIPON3BOTHOM
157 | I'eomerpuuecknii CcMBICT TPOM3BOIHON. YTIIOBOI K03 HIIEHT 2 OK 01, OK 02, OK 03, OK 04, OK
158 KacaTeJbHOM K rpaduKy (hyHKIHH B TOUYKE. 07, TIK12.
159 I13 Ne 18. YpaBHeHue kacatenbHOM K rpaduky dynkiun y=f(X) 2
160
Tema 7.4 @usmueckmii cmpic | COAepKaHHe yueGHOro MaTepuaa OK 01, OK 02, OK 03, OK 04,
Ipon3BOHON B mpodeccronambHbx | 161 Ousnuecknii (MEXaHMYECKHH) CMBICI TPOU3BOJHONM - MIHOBEHHAs 2
3aj1a4ax 162 CKOPOCTh B MOMEHT BpemerH t: v = S' (t).
Tema 7.5 MOHOTOHHOCTE (DYHKIIHH. Conep:xanue y4edHOro marepuasia OK 01, OK 02, OK 03, OK 04, OK
Touxu skerpemyma. Hccnenosanne 163 | Bospacranue u yOwiBaHMe (YHKIMH, COOTBETCTBUE BO3PACTAHUA H 2 05, OK 06, OK 07,
(ymKIHit H TOCTpOEHME rpadiKoE 164 yObIBaHMS (YHKIMH 3HAKy HPOWU3BOJHOH. AJTOPUTM HCCIEIOBAHUS
(GYHKIMY 1 IOCTPOEHUSI ee rpaduKa ¢ MOMOIIBIO POU3BOTHOM.
165 2
166 OxcTpeMyMmbl pyHkiuu. ToukH SKCTpeMyMa
167 HaxoxneHne HanOONBIIET0 M HAaUMEHBLIETO 3HAUYCHWH (QYHKIHHA, NpU 2
168 HOMOIIY ITPOM3BOIHON.
169 I13 Ne 19. HccnenoBanue (hyHKUIMHM Ha MOHOTOHHOCTH M TIOCTPOCHHE 2
170 rpaduKoB.
Tema 7.6 Haxoxnenue ontuMaibHoro | MpodeccuoHaIbHO-0PHEHTHPOBAHHOE colepKaHue (conep:kanue OK 01, OK 02, OK 03, OK 04, OK
pe3yjibTata C MIOMOUIbIO ITPOU3BOJHOU NPHUKJIATHOTO MO}Iyﬂﬂ) 05, OK 06,
B IIPAKTHICCKUX 3a/a9ax 171 Haumenbmiee u  Haumbonbiiee 3HadeHHMe (QYHKIMH B PEIIEHUU 2 MK12.
172 NPUKJIAIHBIX 33/1a4.
Tema 7.7 IponsBoxHas GYHKIHH 1 173 113 Ne 20. KouTponbHas pabdora. [Ipon3BonHas ¢pyHKIHMH, €€ TPUMEHEHUE 2
€€ NPUMEHEHHE 174
Pasnes 8. MHOrorpaHHMKH U TeJjia BPallleHUs! 38/6

Conep:xxanue y4eOHOro MaTepuasia

OK 01, OK 02, OK 03, OK 04,
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Tema 8.1 MHOTOTpaHHUKH.
[IpaBuiIbHBIE MHOTOTPAaHHUKH.
JIpusma, boxoBas u nmosHast
MTOBEPXHOCTH TIPU3MBI.

175 | IloHATHE MHOTOrpaHHMKA. IIOHSATHE NPABHILHOTO MHOTOIPAHHHUKA.
176 | CBOMHCTBA IPaBUIBHBIX MHOTOTPaHHHKOB.

177 | Ionstie npusmel. [IpaBunsHas npu3Ma. CedeHHs TPA3MBL

178

179 | ITnoutams 60KOBOIT M MONHOI MOBEPXHOCTH HPU3MBI

180

181 | [Mapannenemumen, cBoiicTBa NPAMOYTOMLHOTO MapajieNenunesna, Kyo.
182

Ceuenne Ky0Oa, mapajuieiennresa.

IK12.

Tewma 8.2 [Mupamuna. ¥Yceuennas
nupamua. bokosas u nonaHas
MTOBEPXHOCTH THPAMHUIBI.

Conep:xanue y4eOHOro MaTepuaJia

183 | IMupamupa u ee >nemenTsl. Ceyenne mupamuspl. [IpaBunbHAS THPAMULIA.
184 YceueHHas nupamMuja.

185 I13 Ne 21. [Tmomaar OOKOBOM U MOJTHOM IMTOBEPXHOCTH YCEUSHHOM

186 HPaMUJIBL.

187 CuMMeTpHst MHOTOTPaHHHKOB.

188 CumMMeTpus B IPUPOJIE, APXUTEKTYPE, TEXHHUKE, B OBITY.

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

OK 05, TIK.12

Tema 8.3 Humuuap. [nomans
MOBEPXHOCTH M 00BEM IIMJIMH]IPA.

Coaep:xanue y4eOHOro MaTepuaJia

189 | Immunnp u ero >nementsl. CeueHns MTMHApA. PasBepTka UIMH/IpA.
190

191 | Mnoutams 60KOBOI ¥ MOTHOM MOBEPXHOCTH UIMHAPA. OOBEM IUIMHIpA.
192

OK 01, OK 02, OK 03, OK 04

Tema 8.4 Konyc. Ilnomans
MMOBEPXHOCTH U 00BEM KOHYCA.

Conep:xanue y4eOHOro MaTepuaJia

193 | Konyc u ero anementsl. CeueHne KoHyca. PazBepTka KoHyca.

194

195 [Inomane 6GOKOBOI M TTOTHOM MMOBEPXHOCTH KOHYCA.

196

197 VYceueHHsIi KoHyc. CedeHHs] yCEUEeHHOTO KOHYyCa.

198

199 II3 Ne 22. Ilnomangs OOKOBOM M ITOJHOW ITOBEPXHOCTH YCEYEHHOIO
200 koHyca. O0OBEM yCeUeHHOTO KOHYCA.

OK 01, OK 02, OK 03, OK 04,
MK.12

Tema 8.5 Ilap u cdepa, ux ceueHus

Conep:xanue y4eOHOro MaTepuaJia

201 Ilap u chepa. Bzaumuoe pacronoxeHne cepul U IIOCKOCTH.
202

203 ITnomans chepsr. OOBEM 1Iapa.

204

OK 01, OK 02, OK 03, OK 04
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205 Kombunanmu reomerpudeckux Teil. ILomany moBepxXHOCTEH Tell. 2
206
IIpodeccrnoHaIbHO-OPHEHTHPOBAHHOE CO/lepP:KaHMe (COAepKAHUE OK 01, OK 02, OK 03, OK 04,
NPUKJIATHOT0 MOAYJIfA) OK 05, OK 06, TIK1.1
207 Hcmonp3oBanne KOMOWHAIM MHOTOTPAaHHUKOB W Tell BPAIICHHS B 4
208 npohecCHOHATPHO- OPUEHTHPOBAHHBIX 33/Ia4ax.
209
210
211 TI3 Ne 23. KontpomnbHast pabora5. OObeMBI W ILIOMIAINA ITOBEPXHOCTH 2
212 MHOTOTPaHHUKOB U TEJ BPaIlICHUS.
Pa3znen 9. [lepBooOpa3nas GyHKUIMU, ee NPUMEHEHHE 18
14
Tewma 9.1 [lepBooOpa3zHast GpyHKINH. Copaepxxanue yueOHOr0 MaTepuaJa OK 01, OK 02, OK 03, OK 04,
213 [onsTre nepBoo6pasHoii. OCHOBHBIE CBOKMCTBA. 2 IK1.1
214
Coaep:xanue y4eOHOro MaTepuaJia
215 | Tabnuna neppoo6pasHbIX. [IpaBuna BEIYHCIEHNS IEPBOOOPA3HBIX. 2
216
Tema 9.2 217 | HeomnpeneneHHBIH HHTErpan 2
HeonpeneneHHsblii u | 218
OTIpe/IEIEHHBIN HHTErPAJIBL. 219 | HaxokzeHue 3HAUEHHs HEONPEIETEHHOTO HHTErpaia 2
220
Tema 9.3 Iliowans KpUBONMHEHHOW | Comepskanue y4eGHOro MaTepHaia OK 01, OK 02, OK 03, OK 04,
Tpalnenunu.
parett 221, I13 Ne 24. [Tnomaas KpUBOJIMHEHHOM TpaIleluy. 2 IIK1.1
222
Conep:xanue y4ueOHOro MaTepuasia
223, Heonpenenéunniit 1 omnpenenéHHbld  uHTErpaji. leomerpudeckuii u 2
224 (U3MYECKHUIT CMBICIT OITPEICIICHHOTO HHTETpaa.
Conep:xxanue y4eOHOro MaTepuasia
225, ®opmyrna Herorora— JlenOHuta. 2
226

Tewma 9.41Ipumenenust HHTErpaa.

NPUKJI

HpO(l)eCCI/IOHaﬂBHO-Opl/leHTHPOBaHHOQ CoA€EpKaHue (conepma}me

AHOT0 MOYJIsI)

OK 01, OK 02, OK 03, OK 04,
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221, Pemenue 3aqau Ha MprMEeHEHUE WHTETpaNa A7l BEIYUCICHUS (PU3NIECKUX 2 IK1.2.
228 BEJIMYHH U IUIOIIaAeH

Tema 9.5 Perienne 3a1a4. | CoaeprxaHue y4eGHOT0 MaTepHaJia

[lepBooGpasHast (hyHKuMH, €€ 1 229, | II3 Ne 25. Kontponbnas paboTa . laTerpan u ero npuMeHeHHU. 2

MpUMEHEHUE 230

Pasznea 10. Jorapudmel. Jorapudmuueckas Gpynkuus 20/4

Tema 10.1 Jlorapudm u ero cBoicTBa. Conep:xxanue yqeﬁﬂoro MaTepuaJia
231 Jlorapudm urcna. JlecAITUYHBIA M HATypalbHBIN Jdorapudmel. CBoicTBa 2 OK 01, OK 02, OK 03, OK 04,
232 norapu(MoB. OK 05,
233 Onepanust torapuMHUPOBaHUSL. 2
234
235 Brruncnenue norapudpmon 2
236
237 Jlorapudmudeckas yHKIHMS U €€ CBOHCTBA 2
238

Tema 10.2 Pemrenue Conep:xxanue y4eOHOro MaTepuaJia OK 01, OK 02, OK 03, OK 04,
JIOTapUGMHUIECKUX yPABHEHHH 1 239 MeToapl peleHns J10rapupMUIECKUX yPaBHEHUIH. 2 OK 05, IIK 1.1.
HEPaBEHCTB, CUCTEM 240
JOTapUPMHUIECKUX YPABHEHUH. -
241, | I3 Ne 26. Pemtenue jnorapuMuYecKux ypaBHEHHU. 2
242
243 JlorapupMudeckrie HEpaBeHCTBA. 2
244
245 Pewienne cuctem ypaBHEHUI. 2
246
Tema 10.3 Jlorapupmel B ipupo/ie u IIpodeccnonanbHO-OPUEHTUPOBAHHOE COleP:KAHUE (COdepKaAHUe OK 01, OK 02, OK 03, OK 04, OK
TCXHHKE NPHKJIATHOT0 MOXYJIsI) 05. OK 06
247 [Ipumenenune norapudma. Jlorapupmuyeckas cnmpans B npupozae. Ee 2 MK 1.2
248 MaTeMaTHYeCKHe CBOHCTBA.
249 113 Ne 27. KontponbHas padota Ne§ . 2
250 Pemenue norapudMuieckux ypaBHEHUH 1 HEPABEHCTB .
Pasnest 11. DiieMeHThI KOMOMHATOPUKH, CTATHCTHKH W TEOPUM BePOSTHOCTEH 14/4

Tema 11.1 OcHOBHBIE TTIOHATHS

Conep:xanue y4eOHOro MaTepuaJia

OK 01, OK 02, OK 03, OK 04,
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KOMOMHATOPUKHU 251 IlonsaTre KOMOMHATOPUKH 2 OK 07, TIK1.1
252
253 IlepectaHOBKY, pa3MeIIEHNUs], COUETaHUS. 2
254
255 113 Ne 30. Pemrenre KOMOMHATOPHBIX 3a1ad. 2
256
Tema 11.2 3apmaun marematnueckoil | Copmep:kaHue y4eGHOro MaTepuaja
CTaTUCTHUKH —
257 Bapuanuonssiii psag. [1onuros 4acTor u ructorpamma. 2 OK 01, OK 02, OK 04, OK 05,
258 OK 07, [TK 1.1.
259 CraTHCTHUECKUE XaPAKTEPUCTHKH Psiia HAOMIOAAEMBbIX JAHHBIX. 2
260
IIpodeccnonaIbHO-OPHEHTUPOBAHHOE CO/leP:KaHNe (CodepKaAHUe
NPHUKJIATHOT0 MOAYJISA)
261 [MepBuuHass 00pabOTKa CTAaTHCTHYECKHX MAaHHBIX. ['paduyeckoe wux 2
262 TIpeJICTaBJICHNUE.
263 I13 Ne 31. KonTpoasHas padora Ne 9. OCHOBBI KOMOWHATOPUKH M TCOPHUH 2
264 BEPOSITHOCTEH.
Pa3znen 12. YpaBHeHUsI M1 HEPABEHCTBA 22\6
Tema 12.1 265 PaBHOCWIILHOCTE ypaBHeHHMI M HepaBeHCTB. OOIIHME METOIbI PEIICHHS 2 OK 01, OK 02, OK 04,
Ob6mue METO/IBI peleHus 266 | YpasHCHHA, = 1K2.1
ypaBHEHHMil, HEPABEHCTB M CHCTEM 267 PemeHne TpUroHOMETpUYECKUX YPABHEHU. 2
YpaBHEHUH. 268
269 Peuienne TpUroHOMeTpUYECKUX HEPABEHCTB. 2
270
271 | 13 Ne 32. Pemienne cucteM TPUTOHOMETPHUYECKUX YPAaBHEHUH. 2
272
273 | Pemenne uppanoHalbHBIX YPaBHEHUN U HEPABEHCTB. 2
274
275 | Pemenne moka3aTenbHBIX YPaBHEHUH, 2
276
277 | Pemenne morapudmMuyuecKknx ypaBHEHUH. 2
278
279 Pemenue nmokasarenbHbIX U JIOTapUPMUUECKIX HEPABEHCTB 2
280
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281 | II3 Ne 33. Pemenue cucteM TMOKa3aTeNbHBIX M JIOTapH(QMUYCCKUX 2
282 ypaBHEHUH.
283- | UroroBas koHTpodbHAs paboTa 2
288
[IpomexyTouHast aTTecTauus B GopMe SK3aMeHa 6
Hroro 276
[Tpomexyrounas arrectarms (JK3aMeH) 12
Bcero 288
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3 YCJOBUSA PEAJIM3AIIMA ITPOT' PAMMBI YYUEBHOM JTACIUILIAHBI

3.1 TpeOoBaHus K MATEPUATbHO-TEXHUYECKOMY O0ecredeHuIo

Jnsg  peanuzanuy  MporpaMMbl  y4eOHOW JTMCLUIUIMHBI

CICAYIOMIUEC CIICHHUAJIbHBIC TIOMCIICHUA !

[Tomemienue KaOuHeTa JTOJIKHO COOTBETCTBOBATH TpeOoBaHUAM CanurapHo-
anuaeMuoNorndeckux mnpaBmwi ¥ HopMmatuBoB (CanllmH 2.4.2 Nel78-02): ocHaImeHO THITOBBIM
o0opy/loBaHWEM, B TOM YHCIIe CHEIUAIM3HPOBAHHONW y4eOHOW MeOENbI0 W CpEeACTBaMU OOYUCHWS,

HEO0OXOTUMBIMHU JUISI BHIIOJTHEHUS TPEOOBAHUN K YPOBHIO MOJATOTOBKU 00YYaIOIIUXCSL.
Kabuner «MaTtematnkay OCHAIEH 000PYyI0BAHUEM:

M0CaJI0UHbIE MECTa MO KOJIMYECTBY 00YUarOIINXCS;
pabouee MeCTO IpenogaBaTers;

KOMIUIEKT Y4eOHO-HArJISIIHBIX TOCOOMIA;
KOMIUICKT 3JIEKTPOHHBIX BUICOMATEPHUATIOB;
3aJlaHusl Il KOHTPOJIbHBIX padoT;
npodeccHoHATbHO OPHEHTUPOBAHHEIC 33/ 1aHNUS;
MaTepuasbl IK3aMeHa.

TexHnueckue cpeacTBa 00yUeHUs:

HepCOHaJ'IBHHﬁ KOMIIBIXOTCP C JIMICH3WMOHHBIM IIPOrpaMMHBIM 066CH€‘ICHI/IGM;

3.2 YyeOHO-MeTOOIHYECKOE 00ecIeueHne

Jns peanuzanuy mporpaMmbl  OMOIMOTEUHBI (OHJI 00pa30BaTENbHONW OpTraHU3AIMH HUMEET

IICYaTHBIC MW  HHBIC O6paSOBaTCJ'ILHI>Ie u I/IH(i)OpMaI_II/IOHHBIe peCypcChbl, PCKOMCHAYCMBbLIC JJIA

HCIOJIb30BaHUs B 00pa30BaTelIbHOM IIPOLIECCE

3.2.1 OcHOBHEIE€ HCTOYHHKH:

1. bammakos, M.J. MaTtematuka : y4eOHUK JUIsl CTYACHTOB YUPEKIACHHUH cpea. mpod.
obpaszoBanus / M. U. bammMakoB. - Mocksa : O0pa3zoBaTenbHO-U3aTeIbCKHiA IeHTp "Akanemus",
2024. - 288 c.

2. baimmakoB, M.W. Marematuka. 3afauHuk : ydaeOHOe mocoOue AJsi CTYJEHTOB YUPEXKISHU N
cpen. nmpod. oopazosanus / M. U. bammakos. - 2-e u3n., crep. - Mocksa : O0pa3oBareinbHO-
n3aarenbckuil neHTp "Axkanemus", 2024. - 432 c.

3. Kapm, A. II. Maremaruka. bazoBsiif ypoBeHs. B 2 yactsax. Yacts 1 : yaueGHOe mocoOue s

2. PCKOMCHI[yeMBIC NCYAaTHBIC HU3AaHUWA IO peain3alliu 061ueo6pa30BaTeﬂLH0171 JHUCIUITIIMHBI

00pa3oBaTeNbHBIX OPTraHU3AINN, peATM3YIOMNX 00pa30BaTEIbHBIE TPOTPAMMEI CPETHETO
npodeccuonanbHoro oopazosanus / A. I1. Kapm, A. JI. Bepnep. - 2-e u3., crep. - Mocksa :
[Tpoceemenue, 2025. - 321 c. - TeKCT : 2MEKTPOHHBII

Kapn, A. I1. MaremaTuka. bazoBblif ypoBeHb. B 2 yactsax. HacTs 2 : yuebHOe ocodue 1is
00pa3oBaTeNbHBIX OpraHu3aluii, peaqu3yroIux o0pa3oBaTesbHbIe IPOrPaMMBbI CPETHETr0

npodeccuonansHoro oopazosanus / A. I1. Kapn, A. JI. Bepuep. - 2-¢ u3s., crep. - Mocksa :
[Ipocsemenue, 2025. - 257 c. - TeKCT : 2NEKTPOHHBII

MMpEACTABJICHBI B METOAUYCCKHUX PEKOMCHAAIIMAX 11O OpraHru3alvn 06yqu1/1${.

3.2. UndopmannonHoe obecredeHrne peaau3aluyd MporpaMMbl: MEpedeHb PEKOMEHAYEMbIX Y4eOHBIX

n3anni, IHTepHeT-pecypcoB, TONOJIHUTEIBHOM JINTEPATYPhI
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HNuTepHeT-pecypcebl:

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/
Pexxum nocryna https://znanium.ru/catalog/product/2220160

Pesxxum nocryna

https://znanium.ru/catalog/product/2220161

4. KOHTPOJIb U OIIEHKA PE3YJIBTATOB OCBOEHHUA YYEFHOM JUCIATLIMHBI
KoHTpons 1 olleHKa PacKphIBAIOTCS 4Yepe3 YCBOCHHbBIC 3HAHUS M NPUOOPETEHHBIE CTYICHTAMH
YMEHHUs1, HallpaBJIeHHbIE HAa (POPMHUPOBAHKE OOIIUX U MPOPECCHOHATBHBIX KOMIIETCHIIUH.

Kon u HauMeHdBases1/ Tema Pesynbrar o0yueHus Tun OILICHOYHBIX
(hopMupyemMbIx MEpONpUATUN
KOMIIETESHIINI
OK 01. Beioupare cnoco6sr | P 1. T1.2,1.3,1.4,1.5 TOTOBHOCTb K TPY/ly, OCO3HaHHE TecTsl.
pelieHus 3amaq | P 2.T2.1,2.2,2.3,2.4, | 1EHHOCTH MacTepPCTBa, VYceTHb onpoc.
npo¢eCCHOHATBHOM 25 TpyHonrooue; BrimonHeHNEe YPOBHEBBIX
JIeSITeNTbHOCTH P3.T73.1,3.3,34, TOTOBHOCTB K aKTHUBHOI muddepeHpoBaHHBIX
NIPUMEHUTEILHO kK | P4.T4.3,44,4.5, JIeSITETLHOCTH TEXHOJIOTHYECKOMH 3aJlaHUM.
pa3IMYHbIM KOHTEKCTaM; P 5.T5.1,5.2,5.3, 5.4, | ucounanbHOW HANIPaBIEHHOCTH, Pemenue
5.5,5.6,5.7,5.8,5.10 CHOCOOHOCTh HHHUITMUPOBATH, npo¢eCCHOHATBHO-
P 6. T6.1, 6.2, 6.3, 6.4, | miaHUpOBaTh U CAMOCTOSTEIHHO OPHUEHTUPOBAHHBIX
6.6, 6.8, 6.10, 6.12 BBITIOJTHATH TaKYIO IEATENBHOCTh; | 3aaad. KonTponbHbie
P7. T7.1, 7.2, 7.3, 7.4, | uHTEepeC K pa3IuIHBIM chepam paboTEHL.
75,76,7.7,7.8. npodeccuoHaIbHON
P 8. T8.1, 8.2, 8.3, 8.4, | neITCIbHOCTH;
8.5 YMETh pemarh TeKCTOBBIC 3a/1a4UH
P9.T7T9.1,9.2 pa3HBIX TUIOB (B TOM YHCIE Ha
P 10.T10.2,10.4, 10.6 | npoLEHTHL, JOJIU U YACTH, HA
P 11. TI11.1, 11.2, | nBuxenue, paboTy, CTOUMOCTb
11.3,11.5,11.6,11.7 TOBapoOB U YCIYT, HAJIOTH 3aJ1a41
P12.T12.2,124 13 00aCTH yNIpaBIeHUs
JIUYHBIMHU B CEMEHHBIMM
(hrHAHCAMH); COCTaBIAThH
BBIPOKCHUSI, YPABHCHUS,
HEpaBEHCTBA U MX CHCTEMEI 110
YCIIOBHIO 33J]a9H, HCCIIECI0BATh
MOJYYCHHOE PEUICHUE .
pa3BUBaTh KPEATHBHOE
MBIIIUICHHE TIPU PEIICHUT
YKU3HEHHBIX TPOOIIEM.
BJIa/IETh HABBIKAMU y4eOHO-
HCCIIEI0BATENIbCKON U POEKTHOU
JIeATEITbHOCTH.
OK 02. Ucnons3oBats | P1.T1.2,1.3,1.4,15 OCO3HAHUE CBOUX TecTsl.
COBpPEMEHHBIE cpenctea | P2. T2.1, 2.2, 2.3, 2.4, | KOHCTUTYIIHOHHBIX TPaB U VYcrHbI# onpoc.
TTOMCKA, aHanm3a u| 25 00s13aHHOCTEH, YBaXKeHHE 3aKOHa | BBIMONHEHNE YPOBHEBBIX
HMHTEPIIPETALUN P 3.T3.1,3.3,3.4, P 4. | unpaBonopsaka; i depeHIpoBaHHBIX
uHpOpPMALIUU u| T4.3,4.4,45, MPUHATHE TPAAULMOHHBIX 3aJIaHNH.
WH(POPMAINOHHBIC P 5.T5.1, 5.2, 5.3, 5.4, | HaMOHANBHBIX OOIIIE- Pemenne
TEXHOJIOTMHU I BeInoyiHenus | 5.5, 5.6, 5.7, 5.8,5.10 YeJIOBEYCCKUX TYMaHUCTHICCKHX | MPOQECCHOHANBHO-
3a1a4y npodeccuonansHOl | P 6. T6.1, 6.2, 6.3, 6.4, | 1 1eMOKpaTHYECKNUX LIECHHOCTEH; OPHUEHTUPOBAHHBIX
JIeSITEIbHOCTH; 6.6, 6.8, 6.10, 6.12 TOTOBHOCTH IPOTUBOCTOSITh 3ajau. Kontponsueie
P7.7T7.1,7.2,7.3, 7.4, | ©ACOIOTUN IKCTPEMHU3MA, paboThI.
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http://game.fizmatclass.ru/
http://uztest.ru/
https://www.resolventa.ru/demo/training.htm
http://methmath.chat.ru/
https://znanium.ru/catalog/product/2220161

75,76,7.7,7.8.

P 8. T8.1, 8.2, 8.3,
8.4,85

P 9.79.1,9.2

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

HaI[MOHANN3Ma, KceHoPoOuH,
JMUCKPUMHUHAIINH 110
COIIMANILHBIM, PEJIUTHO3HBIM,
PacoBBIM, HAIMOHATBHBIM
MPU3HAKAM;

TOTOBHOCTH BECTH COBMECTHYIO
JIESITETbHOCTh B HHTEpECax
Tpa)xIaHCKOro OOIIeCTRa,
Y4acTBOBATh B CAMOYIIPABICHUHT
B 00meo0pa3oBaTeIbHON
OpTaHU3AINH U IETCKO-
FOHOIIECKIX OpTraHU3aInsiX;
BJIaJICTh HAaBBIKAMH y4eOHO-
HCCIIEIOBATENIbCKON U MPOEKTHON
JIEATEIIBHOCTH

OK 03. IlnanupoBate u
pean3oBBIBaTE COOCTBEHHOE

npog)eCCHOHATBHOE u
JIMYHOCTHOE pasBHTHE,
NpeANPUHUMATEIbCKY O
JIeSITENIbHOCTh B
npodeccHoHanbHON  cdepe,
UCIIONB30BaTh  3HAHHUA IO
(UHAHCOBOIl TPaMOTHOCTH B
Pa3IHYHBIX JKHU3HEHHBIX
CHUTYaIHsX;

P1.T1.2,13,14,1.5
P2.T2.1,22,23,24,
2.5

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.Té6.1,6.2,6.3, 64,
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.

P 8. T8.1,8.2,8.3, 8.4,
8.5

P9.T7T9.1,9.2

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
HPaBCTBEHHOT'O CO3HAHHUS,
TUYECKOT0 TOBEACHUS;
CHOCOOHOCTH OIICHUBATh
CHUTYaIMIO U TPUHUMATh
OCO3HaHME PEIICHNUS,
OPHEHTHPYSICh Ha MOPAJIBHO-
HPaBCTBEHHBIE HOPMBI U
LIEHHOCTH;

OCO3HaHHE JINYHOTO BKJIA/Ia B
MOCTPOEHHE YCTOHIHBOTO
Oynymuiero;

OTBETCTBEHHOE OTHOIIICHHE K
CBOMM POAUTEIIAM U (HIIH)
JIPYTHM 4I€HaM CEMbH, CO3/1aHUI0
CEeMbH Ha OCHOBE OCO3HAHHOI'O
IIPUHSTHS LIEHHOCTEH CEMEHHOU
JKH3HU B COOTBETCTBUH C
TpaauIsIMU HapooB Poccuy;
CaMOCTOSATENILHO OCYILECTBIIATh
MO3HABATEJILHYIO JIESITENBHOCTD,
BBISBJIATH MMPOOJIEMBI, CTABUTH 1
(hopMyIHpOBaTH COOCTBEHHEIE
3a/1a4 B 00pa3oBaTeIbHON
JIeSITEIbHOCTH M YKU3HEHHBIX
CUTYaIUsIX;

CaMOCTOSTENIFHO COCTABJIATh
IUTaH peIIeHus MpodIIeMBbl C
YUETOM MMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH H
NPEe/ICTaBIICHU;

JlaBaTh OLIEHKY HOBBIM
CHUTYaIMsIM, BHOCUTD KOPPEKTHBBI
B JIESTEIBHOCTD, OLICHUBATh
COOTBETCTBHE PE3yJIHTATOB LIEIAM
BJIaJIeTh HaBbIKAMHU
MIO3HABATEIEHON peIeKCHH KakK
OCO3HAHMS COBEPIIAEMBIX
JIEUCTBUI M MBICIIUTEJILHBIX
MIPOIIECCOB, UX PE3YIBTATOB U
OCHOBAHMH; HCIIOJIb30BATh
HpUeMBI peIIEKCHH ISl OLIEHKH
CHUTYyaIllH, BEIOOpa BEPHOTO
peleHus;

YMETh OIIEHUBATbh PUCKHU H

CBOEBPEMEHHO IPHHUMATH
pEeLICHUsI [0 UX CHIDKEHHUIO;

Tectbl

VYcrHbIH onpoc.
BoinonHeHne ypoBHEBBIX
muddepeHpoBaHHBIX
3a1aHUI

Pemienne
po¢eCCHOHATBHO-
OpUEHTHPOBAHHBIX
3amad.

KonTtpomnpHbie paboTHL.
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OKO04. DddexTuBHO
B3aMOJCHCTBOBATh )¢
paboTaTh B KOJUICKTHUBE H
KOMaHJIE;

P1.T1.2,13,14,15
P2.T2.1,2.2,2.3,24,
2.5
P3.T3.1,3.3,34,P4.
T4.3, 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, 823, 8.4,
8.5

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

BIAaAeTh  HAaBBIKAMH  y4eOHO-
HCCIE0BATEIBCKON MPOSKTHON U
COIMANIbHOM JESATENbHOCTH;
MOHUMATD U HCIOJB30BaTh
MperMyllecTBa KOMaHAHOH U
WHIUBUAYAILHOU pabOTHI;

MIPUHAMATH LETN COBMECTHOH Jes]
KOOPIMHUPOBATh JEHCTBHUSA IO
maH JEHCTBUM, pacrpenensiTh
YYaCTHHKOB, 00CYX/IaTh pe3yiIbTa)
KOOPIMHUPOBATH U BBIOJHSITE Pd
BUPTYaJIbHOTO ¥ KOMOWHHPOBaHH
OCYILECTBIISATh IO3UTUBHOE CTJ|
Pa3IMYHBIX CUTyalUsIX, IPOSIBIIATY
OBbITh HHUIIMATHBHBIM

MIPUHUMATh MOTHUBBI U apTyMEHTb
pe3yJbTaToB e TEIbHOCTH;
MIPU3HABAThH CBOE MPABO U MPABO ]
pa3BHBaTh CIOCOOHOCTh TOHHMA
YeJI0BeKa

Tectel

YcrHbli onpoc.
BeinosHeHHe ypOBHEBBIX
muddepeHIpoBaHHBIX
3a1aHUI

Pemenue
npodeccroHaIBHO-
OPHEHTHPOBAHHBIX
3a7ad.

KontpomnpHbie paboTHL.

OK  05.
YCTHYIO |

Ocy1ecTBisTh

MUCEMEHHYIO
KOMMYHHUKAITHIO Ha
TOCyIapCTBEHHOM SI3BIKE
Poccuiickoit  ®enepauun ¢
y4ETOM ocobeHHOCTEN
COLIMAIBHOIO M KYJIBTYPHOTO
KOHTEKCTa,;

P1.T1.2,13,14,15
P2.T2.1,2.2,23,24,
25
P3.T3.1,33,34,P4.
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,

7.5,7.6,7.7,7.8.

P 8.T8.1,8.2, 83,84,
8.5

P9.7T9.1,9.2

P 10.T10.2,10.4, 10.6
P 11. TI1.1, 11.2,

11.3,11.5,11.6,11.7
P12.T12.2,12.4

3CTETHYECKOE OTHOIIICHUE K
MUpY, BKITIOYAast ICTETHKY OBITa,
HAYYHOTO M TEXHIHYECKOTO
TBOPYECTBA, CIIOPTA, TPYyIa H
OOIIIECTBEHHBIX OTHOILICHHH;;
yOEXKIEHHOCTh B 3HAUYMMOCTH JIJIS
JUYHOCTH U 00IIeCTBa
OTEYECTBEHHOT'O ¥ MUPOBOTO
HCKYCCTBA, STHUYCCKHUX
KYJIbTYPHBIX TPAIUIIAN U
HapOJHOTO TBOPUYECTBA;
pacro3HaBaTh HeBepOaIbHBIE
cpencTBa oOIIeHNs, TOHUMATh
3HAYEHUE COIUATBHBIX 3HAKOB,
pacro3HaBaTh MPEAIOCHUIKH
KOH(IIUKTHBIX CUTYAIHHA U
cMSATYaTh KOH(DIUKTHL;
Pa3BEPHYTO U JIOTUYHO M3JIaraTh
CBOIO TOUKY 3PEHHSI C
HCIIOJIb30BAHUEM SI3BIKOBBIX
CpEJICTB.

yMETh

W3BJICKATh, HHTEPIIPETHPOBATH
HHPOPMALIHIO, IPEICTABICHHYIO
B Ta0NHIaX, Ha AHarpaMMax,
rpaduKax, OTPaXKArOIIYFO
CBOWCTBA peaTbHBIX MIPOIIECCOB H
SIBIICHHUI; TIPEICTABIATh
HHPOPMALIUIO C TOMOIIBIO
TAOJIUI] U THATPAMM.

Tectol

VYceTHb onpoc.
BeimonHeHne ypOBHEBBIX
nudGepeHITMPOBAHHBIX
3alaHuil

Pewmenue
npodeccruoHaIBHO-
OpPHEHTHPOBAHHBIX
3azad.

KontpombHble paboTHI.

OK 06. [posBiATe
IpaskIaHCKO-
MaTPHOTHYECKYIO  ITO3MIIHIO,
JIEMOHCTPHUPOBATH
OCO3HAHHOE

[OBEIEHNE Ha OCHOBE
TPAJUIUOHHBIX
00I1IeUETI0BEYECKUX
[IEHHOCTEH, B TOM YHCIE C
Y4ETOM rapMOHHU3AINU
MEXKHAITNOHAJIBbHBIX nu

PI.T1.2,13,1.4,15
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, 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,
7.5,7.6,7.7,7.8.

Oco3nanue CBOHX
KOHCTI/ITyHI/IOHHBIX npaB n
00513aHHOCTEH, yBa)KCHHE 3aKOHA
1 TIPABOIIOPSIIKA;

MIPHUHSATHE TPaIUIIHOHHBIX
HAI[MOHAJIBHBIX o06iie-

YCJIOBCUYCCKUX T'YMAaHUCTUYCCKHUX
1 JI€MOKPATUYCCKUX HCHHOCTCﬁ;

TOTOBHOCTb BE€CTU COBMECTHYIO
JACATCIBbHOCTD B HHTEpEeCax

IPakJAHCKOTO o0recTBa,

Tectbl

VYcrHbI# onpoc.
BbImoHEHHE YPOBHEBBIX
nupdepeHITMpPOBAHHBIX
3a/laHui. Pewenue
po¢eCCHOHATBHO-
OpUEHTHPOBAHHBIX
3aay.

KontpospHbie pabOTHL.
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MEKPEIUTHO3HBIX
OTHOIICHHH,
CTaHIAPTHI
AHTHKOPPYMIIHOHHOTO
ITOBEICHHUS,;

TIPUMEHATH

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

P9.T7T9.1,9.2

P 10.T10.2,10.4, 10.6
P11. TIL.1, 11.2,
11.3,11.5,11.6,11.7
P12.T12.2,124

y4acTBOBAaTh B CaMOYTIPABICHUH
B o0meoOpa3oBaTensHON
OpTaHU3aINH " JIETCKO-
FOHOIIIECKIX OpPTaHU3aINsiX;
YMEHHE B3aMOJCHCTBOBATH C
CONMAIIEHBIMA MHCTPYMEHTaMH B
COOTBETCTBUH C UX (PYHKIUAMHU U
Ha3HAYCHHUEM;

TOTOBHOCTh K TyMaHUTapHOH U
BOJIOHTEPCKOU AESITENbHOCTH;
c(hOPMHUPOBAHHOCTh POCCUICKON
TPaKIaHCKOM UJIEHTUYHOCTH,
MaTPUOTH3MA, YBa)KCHUS K
CBOEMY Hapoxy, YyBCTBa
OTBETCTBCHHOCTH nepen
Ponunoi, roproctu 3a cBOM Kpai,
CBOI0 pOAWHY, CBOH S3BIK U
KyJbTYpY, IPOILIUIOE U HACTOSIIEe
MHOTOHAIIMOHAIBHOTO Hapoja
Poccuu;

LIEHHOCTHOE OTHOUICHHE K
roCyAapCTBEHHBIM CHUMBOJIaM,
HMCTOPUYECKOMY H TPHUPOJHOMY
HaCIIe/INIO, MaMITHHKAM,
TpagumusaM HapogoB  Poccum,
JOCTIDKeHUsIM Poccum B Hayke,
HCKYCCTBE, CIIOPTE TEXHOJOTHSIX
U TPYIE;
unerHas yOeXIEHHOCTD,
TOTOBHOCTh K CIYXXCHHIO H
3anmre OTEYEeCTBa,
OTBETCTBEHHOCTb 32 €T0 CYAb0Y;
OBJIQJICHHE HAaBBIKAMH y4eOHO-
HCCIIEIOBATENIbCKOM, IPOEKTHOU
Y COIIMAJIbHOM JIeATeIbHOCTH

OK 07. ConelicTBOBaTh
COXpaHEHHIO  OKpY’Karomen
Cpensl, pecypcocOepexeHuro,
MPUMEHATh  3HAHUA 00
H3MEHEHUH KJIMMaTa,
TIPUHITUITEL OepeKITMBOTO
MPOU3BOACTBA, SH(HEKTUBHO
JEeUCTBOBATH B
lee3BLI‘IaI>'IHI)IX CI/ITyaHI/IHX;

PI.T1.2,1.3,1.4,P3.
T3.1,3.3,3.4,P 4.
T4.4,47,P5.T5.5,
5.7,5.9

P6. T6

P7.T75

P9.TO9.1
PI1.T11.2,11.3, 11.6,

HC IMPUHUMATDH I[eﬁCTBHﬂ,
MPUHOCSIIEE BPel OKPY KO
cpexe;

YMETh ITPOTHO3UPOBATH
HeOIaronpusTHBIE HKO-
JIOTHYECKHUE TOCIIEICTBHS
NpeANPUHUMAEMBIX JIEUCTBUM,
NpeI0TBPAIlaTh UX;

pacHipUuThb OMBIT ACATCIBHOCTU
9KOJIOTMUYECKOH HANPaBICHHOCTH;
pa3pabarbIBaTh TIAH PEIICHUS
MPOOJIEMEBI C yUETOM aHaIN3a
MMEIOIINXCSl MaTepHATIbHBIX U
HeMaTepHaIbHBIX PECYPCOB;
OCYIIECTBIISITh
IeJICHATIPaBJICHHBIH MOUCK IIepe-
HOCAa CpeICTB M  CIHOCOOOB
JIEWCTBHA B TPpodecCHOHAIBHYIO

cpeny.

TecTsl

VYceTHbli onpoc.
BeimonHeHNe ypOBHEBBIX
g GepeHITMPOBAHHBIX
3aJaHuN. Pemenue
npodeccroHaIbHO-
OpPUEHTHPOBAHHBIX
3aad.

KontpomsHbie paboTHI.
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MUHUCTEPCTBO OBPA3OBAHUA KPACHOAPCKOI'O KPASAA

KpaeBoe rocyiapcTBeHHoe 010/1:KkeTHOe npodeccHoHaTIbHOEe 00pa3oBaTebHOE
yUpexIaeHue
«KpacHosIpCKHIT MOHTAKHBIH KOJLIEIK

@DoH/I OLICHOYHBIX CPEIACTB
TEeKylero KOHTPOJIS M IPOMEKYTOYHOM ATTECTALUH 110
Y4eOHOM IMCUUIIIMHE

YIAB. 01 MATEMATHUKA

Jlns mpodeccuu:
39.01.19 Macrep caioBO-IapKOBOI0 U JAHAMA(PTHOIO0 CTPOUTEILCTBA

®opma o0yueHus: OUHast

I'ox Habopa — 2026

Kpacnosipck 2026
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1 IMacmopT (poHIA OLIEHOYHBIX CPEICTB M0 Y4eOHOI JUCHHUILIIUHE

1.1 O6s1acTh npuMeHeHusi (POH/IA OLEHOYHBIX CPEICTB

[lepeueHr BHIOB OLIGHOYHBIX CpPEJICTB COOTBETCTBYET paboyeil mporpamme yueOHOU
mucuuminasl MatemMaTHKa.

Koa n OcHOBHBIE Tun dopMma aTTecTauum
HAaMMEHOBaHUe NOKa3aTeJ M OLeHKH 3aHATHSA (B COOTBETCTBUM C
(¢hopmupyembIx pe3yJbTaTra u uxX Y4eOHBIM IIAHOM)
KOMIIeTeHI Uil KpUTEepUH Texymuii |IIpomexyTounas

KOHTPOJIb arrecraums
OK 01. BeibupaTh|TOTOBHOCTH K TPYyAY, Komb6unupoBan YerH

CIocoObI pelIeHus 3a/1a4|0CO3HaHUE [IEHHOCTH HBIE 3aHATUS.  |BIH OIIPOC.
po(heCCHOHANILHOM  JIe-|MacTepCTBa, TPYIOIIO0HE; Tectobr
ATEIILHOCTU TOTOBHOCTb K aKTUBHOM JK3aMeH /
MPUMEHUTEITHLHO K|I€SITeIbBHOCTH 9K3aMeH
pPa3IMYHBIM KOHTEKCTaM; |TEXHOJOTHUYECKOU U

COLMAIIBHOM

HaIlpaBJIEHHOCTH,

CIOCOOHOCTh

WHULIUUPOBATH,

IUTAHUPOBATh U
CaMOCTOSITENILHO BBINOJIHATh
TaKyIo JIeSTeTbHOCTB;
MHTEPEC K Pa3InYHbIM
chepam mpodeccuoHaTbHON
NeSITebHOCTH;

YMETh penIaTh TEKCTOBBIC
3aJ]a4uu pa3HbIX TUIIOB (B
TOM YHCJI€ Ha TPOLIEHTHI,
JIOJIM Y 4acCTH, Ha
JBUDKEHUE, padorTy,
CTOMMOCTH TOBapOB H
yCIIyT, HAJIOTH 3aJ]auu U3
o0nacTu ynpaBieHus
JUYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTABIIATH
BBIpa)KEHUS, YPAaBHEHMS,
HEPaBEHCTBA U MX CHCTEMBI
0 YCJIOBHIO 33]1auH,
UCCIIEIOBATh MOTyYEeHHOE
peleHue .

pa3BUBaTh KPEaTHBHOE
MBIIIJIEHHE IPU PELICHUN
YKU3HEHHBIX TTPOOJIEM.
BJIaJIeTh HaBbIKaMH y4eOHO-
HICCIIEN0BATEILCKON U
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IIPOEKTHOM IEATEIbHOCTH.

OK 02. OCO3HAHUE CBOUX KomOunupoBaH|BrinosiHeHne
Hcnons3oBath KOHCTUTYIIMOHHBIX IIPaB U |HBIC 3aHATUSA. |YPOBHEBBIX
COBpEMEHHBIE CPEJICTBA  |00s3aHHOCTEH, YBaKEHUE muddepeHu
MOUCKA, aHaJnu3a U UH- 3aKOHA U MPABOIOPSIKA; POBaHHBIX
TeprnpeTanuu MPUHITHE TPAJIULIUOHHBIX 3aJlaHuM.
uH(popManuu u HAIIMOHAJILHBIX 001I[e- Koutposibhbl
nH(pOpMaLIMOHHbIE YeJI0BEYECKUX € paboThI.
TEXHOJIOTUU JIJIS TYMaHUCTUYECKUX U
BBITIOJTHEHUS 33/1a4 B JEMOKPAaTUYECKUX
npodeccnoHaTBEHOMI [IEHHOCTEH;

JeSITEIbHOCTH; FOTOBHOCTb ITPOTUBOCTOSATH

UJICOJIOTHH SKCTPEMHU3MA,
HAI[MOHAJIN3Ma,
KceHopoouu,
JTUCKPUMHUHAIINH 10
COIMATBHBIM,
PEJIUTHO3HBIM, PACOBBIM,
HallMOHAIBHBIM MPU3HAKAM;
TOTOBHOCTH BECTH
COBMECTHYIO JIEATEIbHOCTh
B MHTEpEcax rpaKJaHCKOTo
o0111ecTBa, y4acTBOBaTh B
CaMOYIPaBIICHUU B
00111600pa3oBaTENHHOM
OpraHu3aIH U JETCKO-
FOHOIIIECKUX OpTraHu3aIusX;
BJIa/IETh HABbIKAaMH Y4eOHO-
HCCJIEI0BATEIBCKON U
MIPOEKTHOM J1€ATEIbHOCTH

OK 03. c(hopMUPOBAHHOCTH 113 Pemenue
[InanupoBaTh 1 HPaBCTBEHHOI'O CO3HAHMS, npodeccrona
peann30BbIBATH COO- ATUYECKOTO TTOBEACHUS; JBHO-
CTBEHHOE mpodeccro- CIIOCOOHOCTH OLIEHUBAThH OpHUEHTHPOBA
HaJbHOE U CUTYAIUIO U IPUHUMATH HHBIX 3a/1a4.
JIMYHOCTHOEPA3BUTHE, OCO3HAHUE PEILCHHUS,

MPEANPUHUMATENIBCKYIO  (OPUEHTHPYSCH Ha
JEeSATENbHOCTD B MOpPaJIbHO-HPaBCTBEHHbIE
npo¢eCcCuOHAIIBHON HOPMBI U IIEHHOCTH;

cdepe, UCTIOTB30BATh OCO3HaAHUE JIMYHOIO BKJIaaa
3HAHUA [0 (UHAHCOBOM  |B MOCTPOEHHUE YCTOMUMBOTO
IPaMOTHOCTH B pa3NUYHbIX |OyAyIIEro;

KU3HCHHBIX CUTYaIHsIX;

OK 04.BnasieTh HaBBIKAMU y4eOHO- CP ®poH
DddexTrBHO HCCIIeI0BATEILCKON TaJbHBIN
B3aMMO/IEVICTBOBATh H|IIPOEKTHOM M COLMAIBHOU orpoc,
paboTaTh B KOJUIEKTHBE  |I€ATEITLHOCTH; CaMOCTOSTE

Y KOMaH/IE; MOHUMAaTh M HCIOJIb30BATh pHas paboTa

MPENMYILECTBA KOMAaHIHOU
Y MHIUBHUIYyaIbHON paOoTHI;
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IIpUHUMATh Ja(SA2071

JOCTHXKCHHUIO: COCTaBJLA

pacnpeenartb pojid ¢ ydel

00CyXJaTh pe3yIbTaThl COB

KOOPJIUHHUPOBATh U BBINOJIHATE PabOTy B
BUPTYaJIbHOTO

peanbHOrO,
B3aHMOJCHCTBUS;
OCYIIECTBIISATh
BEJICHHUE B PA3JINYHBIX CUTY.
CTBO U BOOOpakeHUEe, ObIThH

INpUHUMATb MOTHBBI W apl

MIPU aHAJIM3€ PE3yJIbTATOB [
MpU3HABaTh CBOE IPaBO U
OIUOKU;

Pa3BHUBAThb CIIOCOOHOCTE 11

JPYTOro 4ejoBeKa

COBN
OpraHnU30BbLIBATH U KOOPAU]

IIO3UTUBHQ

ICCTHOU  JIEeAT
HUPOBAThH JICHCTI
b J1aH ]
'OM MHEHHH y4
MECTHOU paboTh

n KOMOMHHUD

€ cTpareruueq
ALIMSX, TIPOSIBIIST
WHUITTATHBHBIM
"YMEHTBI JPYTH]
CSITEIbHOCTH;
MpaBoO JPYTHX ]

HHUMAaTb MHUP C

CITbHOCTH,
B 110 €€
TeHCTBUM,
ACTHHUKOB,
I;
/CIIO-BUSX
OBAaHHOTI'O

Koe IIo-
b TBOpYE-

X JIIO-IEN
TFoOed Ha

IIO3n-INHu

OK.05.
OcyluecTBiATh YCTHYIO U
MUCEMEHHYIO

KOMMYHMKAIMIO Ha
rOCy/IapCTBEHHOM  SI3bIKE
Poccuiickoit denepanuu ¢
y4eToM 0COOEHHOCTEMH
COLIMAJIbHOTO "
KyJIbTYPHOT'O KOHTEKCTA;

ACTETHYECKOE OTHOIICHUE K
MUDY, BKITIOYas 3CTETUKY
ObITa, HAYYHOTO U
TEXHHYECKOTO TBOPUYECTBA,
cropTa, TpyJa u
00IIECTBEHHBIX
OTHOIIICHU;;
yOEXKIEHHOCTh B
3HAYMMOCTH IS IMYHOCTH
1 0011IeCTBa
OTE€YECTBEHHOIO U
MHPOBOTO UCKYCCTBA,
STHUYECKUX KYJIbTYPHBIX
TPaaULINI U HAPOJIHOTO
TBOPUYECTBA;

pacro3HaBaTh
HeBepOaIbHbIE CPeCTBA
00IIeHMS, IOHUMATh
3HAYCHUE COLMAIbHBIX
3HAKOB, Paclo3HaBATh
MPEMOCHUTKU
KOH()JTMKTHBIX CHUTYaIUi 1
CMSITYaTh KOH(QIHUKTHL;
Pa3BEepHYTO ¥ JIOTUIHO
U3JaraTth CBOIO TOUYKY
3pEHUS C HCITOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB.

YMETh U3BJICKATh
UHTEPIPETHPOBATH
uH(pOopMalHIO,
MPEJICTABICHHYIO B
Ta0nMIaxX, Ha quarpaMmax,

CP

YcTHbI
orpoc.
KonTposibHbI
€ paboTHI.

OK.06. ITposBisaTh
IPaKTaHCKO-TIATPUO-

Oco3unanue CBOMX

KOHCTUTYOMOHHBIX TIIpaB H

®poH

TaJIbHBIN

4

2




THYECKYIO MO3ULUIO,
JEMOHCTPUPOBATh 0cCo-
3HAHHOE IIOBEJIEHUE Ha
OCHOBE TPaAULMOHHBIX
00111€4eTI0BEYECKIX
IIEHHOCTEH, B TOM YHCIIE C
y4eTOM rapMOHHM3aluU
MEKHALMOHAIbHBIX u
MEXPEIUTHO3HBIX
OTHOILLUEHUN, IPUMEHATH
CTaHapThI
AHTUKOPPYIILIUOHHOTO
IIOBE/ICHNUS;

00sI3aHHOCTEH,  yBaXEHUE
3aKOHa U MPABOIOPSIKA;
OPUHITHE  TPaJAULMOHHBIX
HAI[MOHATTBHBIX
YeJI0BEYECKUX
TYMaHUCTUYECKUX u
JEMOKPAaTUYECKUX
IICHHOCTCIA;

TOTOBHOCTb BECTHU
COBMECTHYIO JI€SITEIIbHOCTh
B MHTEpEcax IPa)KIaHCKOTO

oO11ecTBa, y4acTBOBaTh B
CaMOyIIpaBIICHUH B
00111e00pa3oBaTENbHOM

OpraHu3alinin n ACTCKO-
IOHOIICCKHUX OpPraHu3anuiax;
YMCHUC BBaHMOHGﬁCTBOBaTB

c COLIMAJIbHBIMU
UHCTPYMEHTaMHU B
COOTBETCTBUU c ux
byHKIUIMU u
Ha3HAYECHHEM;

TOTOBHOCTH K
ryMaHUTapHOU u
BOJIOHTEPCKOM
JeSITEIIbHOCTH;
c(hOpMUPOBAHHOCTh
POCCHUICKON  I'pakKIaHCKOU
UJCHTUYHOCTH,

MaTpUOTHU3MA, YBAKEHUS K
CBOEMY Hapoay, 4yBCTBa
OTBETCTBEHHOCTH nepen
PonuHoM, ropnoctu 3a cBOU
Kpai, CBOK pPOJHHY, CBOH
A3BIK U KYJIBTYPY, IPOLLIOE
u HacToslIIee
MHOT'OHAITHOHAJIEHOT'O
Hapoxa Poccuu;

IICHHOCTHOE OTHOIICHHE K
rOCyIapCTBEHHBIM
CHMBOJIaM, HCTOPUYECKOMY
U TPUPOJHOMY HACIEIUIO,
MaMSATHUKAM,  TPaJaUuIUsiIM
HAapOJI0B Poccun,
noctmxenussM Poccuu B
HayKe, HCKYCCTBE, CIOpTE
TEXHOJIOTHUSX U TPY/IE;
uaerHas yOEXKICHHOCTbD,
TOTOBHOCTh K CIIYKEHHUIO
3aluTe OTEYECTRBA,
OTBETCTBEHHOCTh 33 €r0

KomOun

o0r111e- [ MPOBaHHEBIC
3aHATHS

orpoc,
CaMOCTOSTEN
bHas paboTta
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Cynp0y;

OBJIAJICHUE HaBBIKAMU
y4eOHO-
UCCIIEIOBATEIILCKOM,

IIPOCKTHOM M COLMAJIBHOU
JESITEIIBHOCTH

OKO07. Oco3HaHue CBOUX MaTeM
CopnelicTBOBaTh KOHCTUTYLIMOHHBIX IIpaB U 113 aTU4ECKUH
COXPaHEHHIO o0si3aHHOCTEH,  yBa)KeHHE JKTaHT;
OKpyKaromien CpeJlbl,|3aKOHA U MPABONOPAIKA; IIPAKTUYECKH
pecypco-cOepexeHuto, HOPUHATHE  TPATULMOHHBIX € 3aHATUS.
OPUMEHSATh 3HAHUS  OO|HAIMOHAIBHBIX o0rme-

U3MEHEHUH KJIMMaTa,|4yeJI0BeUeCKUX
INPUHIUIBL  OEPEKITMBOTO|TyMaHUCTHYECKIX "
IIPOU3BO/ICTBA, JI€MOKPaTUYECKHX
3¢ (HEeKTHBHO JCHCTBOBATH|[ICHHOCTEH;
B Ype3BbIUAHBIX [TOTOBHOCTh BECTHU
CUTYaLUsX; COBMECTHYIO JI€SITEJIbHOCTD

B MHTEpecax IPaKIaHCKOTO

o0miecTBa, y4yacTBOBaTh B

caMOyIpaBJIEHUU B

0011e00pa3oBaTEIHbHOM

OpraHM3alMi M  JIETCKO-

FOHOILIECKUX OpPTraHU3aLMsIX;

YMEHHUE B3aWMO/JICHCTBOBATh

c COLMAJIbHBIMU

MHCTPYMEHTAMH B

COOTBETCTBUU c ux

byHKIUSIMEI "

Ha3HAYCHHEM;

TOTOBHOCTb K

ryMaHUTapHOU 51

BOJIOHTEPCKOM

JESITEIIbHOCTH;
IIK 1.1. IIpousBonuts|B 4acTH TPYIOBOTO Pemenue
MOJIrOTOBUTENIbHBIE Pa0O0-|BOCIIUTAHUS: I13 npodeccuona
Tbl U pabOThl OCHOBHOIO|- TOTOBHOCTH K Tpy.Hy, JBHO-
npo¢uid o 61aroycTpoii-|0co3HaHue LIEHHOCTHU OpUEHTUPOBA

CTBY U O3€JIEHEHHUIO Ha To-
POICKUX TEPPUTOPUSAX U
00BEeKTax casioBo-
MIapKOBOTO u JaH]-
aQTHOTO CTPOUTENILCTBA.

MacTepcTBa, Tpyao0Jtooue;

- TOTOBHOCTh K AaKTHUBHOM
JESTSIILHOCTH
TEXHOJOTHYECKON u
COLMAIIBHOM
HATPaBIEHHOCTH,
CIOCOOHOCTh
WHUIUHPOBATH,
IJIaHUPOBATh u
CaMOCTOSITENILHO BBITIOTHSTh
TaKyI0 JeSTeIbHOCTD,

- HHTEpPEC K Pa3IMYHBIM
chepam mpodeccrnoHaTbHON

HHEBIX 3a7a4.
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NESITeIbHOCTH,
Osnajnenue
YHUBEpPCaIbHBIMU
y4eOHBIMU
M03HABATEIbHBIMU
JICUCTBUSIMU:

a) 0a3oBBIC JIOTHYECKHE
JIEUCTBUS:

0) ©0a30BbIC JIOTHYECKHE
JIEUCTBUSA

YMETh UHTETPUPOBATH
3HAHUS u3 pa3HBIX
NpeIMETHBIX oOnacTeld, B
TOM quclie YMETh
OTIepUPOBATH
MaTeMaTHYECKUMHU
TTOHSITHSIMH.

IIK

MOJITOTOBUTEILHBIC YHHBEPCATbHBIMU HUC

paboThI u paboThI|yueOHBIMU npodeccruona
OCHOBHOTO TPOQWIS I0|[T03HABATEIHHBIMH JIHHO-
TEXHHUYECKOMY JEHCTBUSIMU: OpPHEHTUPOBA
00CITy’)KUBaHUIO uja) 0a30BbIC  JIOTHYECKUE HHBIX 3a]1a4.
COZEPKAHUIO Ha|IEeHUCTBUSA:

TOPOJICKUX TEPPUTOPHAX U[0) ©0a30BbIC  JIOTHYECKHE
00BEeKTaX CaJIOBO-|ICHCTBHS

MapKOBOTO U|yMeTh UHTETPUPOBAThH
naHamadTHOTO 3HAHUS u3 pa3HbBIX
CTPOUTENHCTBA. npeIMeTHBIX oOJacTei, B

1.2.  IlpousBoauts|OBnaaeHue 113 Peme

TOM YHUCJIIC YMETb
OneprupoBaTh
MaTeMaTH4YCCKUMH
IOHATUAMMU.

2. ®opMbI aTTECTALMHT

2.2. MaTepuajbl OLIeHOYHBIX CPEACTB IJIsl TEKYLIEro KOHTPOJIst

Tekymmii KOHTPOJb TMPOBOMATCS BO BpEeMsS AayAWTOPHBIX 3aHATHH 10 MaTeMaTHKE B
COOTBETCTBUM C Y4eOHBIM IUIaHOM U pabodel mporpammbl  «MaremMaTHka» IO BCEM pasJenaM
nporpaMMmbl. B KadecTBe  TEKymero KOHTPOJII  NPUMEHSIOTCS  TEOPETUYECKHE  BOIIPOCHI,
caMmocTosiTeNbHast paboTa, CUCTEMBI 33JJaHUil B TECTOBOI (popMe, KOHTPOJIbHBIE PA0OTHI MO Pa3/IeiaM.

2.2.1 TeopeTnueckue BONPOCHI

Teoperuueckass 4acTb NPOXOAUT B (OpME YCTHBIX OTBETOB: (CO CIIMCKOM BOIPOCOB
oOydJaromuecs: 3SHAaKOMSITCS B Havajie H3y4YCHHS pa3zeria).

4.2.1.1 Crenenn n kopuu. Ctenennasi pyHxkuus

Teoperuyeckune BONpPOCHI:

1. Maiite onpenenenue apuMeTHUECKOro KBaApaTHOTO KOpHS (He 3a0bIBaeM MOSICHUTH 00J1aCTh
orpezeneHus 1 00J1acTh 3HaYEHH, HHAUEe ONpeiesieHne He PACKPBITO).

2. [aiite ompeneneHue KOHsS M-0M cTemeHM M3 uucia (He 3a0biBaeM MOSICHUTH 001acTh
ornpezeneHus ¥ 00J1acTh 3HAYCHU, HHAU€e ONpe/iesIeHUE HE PACKPBITO)

3. 3anummTe u IMPOU3HECUTC BCIYX BCC U3BCCTHLIC BaM CBOMCTBa KOpHCI\/'I
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4. 3anuiuuTe U NPOU3HECUTE BCIYX BCE U3BECTHBIE BaM CBOICTBA CTEIIEHEN.

5. Ha 4ro HeoO0Xoaumo OOpaTUTh BHUMaHHE IpPHU PELICHUH HPPALUOHAIBHOTO YpPaBHEHUS
YETHOM CTeneHu?

6. UeMy paBeH KOpeHb YETHOM CTENEHU U3 OTpulaTesbHoro yucna? [lpusenure npumep.

7. UeMy paBeH KOpEHb HEUETHOI CTeleHU U3 oTpularenpHoro uucna? [Ipuseaure npumep.

8. Ha uyto cTouT 00paTtuTh BHUMAaHUE MPU PEHICHUH UPPALUOHATBHBIX, IPOOHO-PAIIMOHATILHBIX
ypaBHEHUU U HEPABEHCTB?

9. HazoBuTe npaBujio BHECEHUSI MHOXKHUTEIS O] 3HaK KOPHSI.

10. Kak n30aBisroTCs OT UPPAlMOHATILHOCTH B 3HaMeHarene?

11. JlaliTe ompeeneHue CTEIeHn ¢ IPOOHBIM M OTPUIIATEIILHBIM MOKa3aTeaeM, chopmyupyiTe
UX CBOMCTBA.

12. CrenienHas GyHKIUS — 3TO QYHKIHSA ...

13. CBoiicTBa cTeNeHHOM (DYHKIMH PA3INYAIOTCS B 3aBUCUMOCTH OT ...

14. CpoiicTBa cTeneHHON (YHKIMH PU 4YeTHOM 3HaueHuu N. ['padukom pyHKUIMU sBIsSETCS ... ,
PacrojoKeHHas B ... MOIYIJIOCKOCTH KOOPAUHAT

15. CpoiicTBa cTeneHHON (YHKIMH NMPU HeueTHOM 3HaueHuu N. ['paduxom dyHkuuu sBusercs

16. YpaBHeHus, B KOTOPBIX IEPEMEHHAA .. ..., HA3BIBAKOTCSI UPPALIMOHAJIBHBIMHU.
17. Pemenue uppanuoOHaIbHBIX YPAaBHEHMHM CBOJUTCSA K IEPEXOAY OT HPPALKUOHAIBHOIO K
palMOHaJIbHOMY YPaBHEHHUIO ...
2.2.1.2 lloka3aTrenbHas PyHKIMA
Teopernyeckne BONpPoOCHI:
. Kakas ¢yHK1Ms Ha3pIBaeTCs MMOKa3aTEIbHOM?
. Uto siBAsieTcs 00J1acThIO ONPEEeNICHHUs] U MHOXKECTBOM 3HaYeHUH MOKa3aTenbHON QyHKIMu?
. SIBnsieTcst mu mokazarenbHas (PyHKIUS YETHOU?
. IIpu xakoM yciioBUM MOKa3aTeabHast QyHKIMS ABISETCSA BO3pacTaromeii?
. [Ipu xakoM yciioBuH moka3zaTenbHast QyHKIHS ABIseTCs yObIBatoIeii?
. Kak 3aBucuT n3menenue nokasaTeabHON (YHKIIUU OT OCHOBAHUS?
. [lepeuncnure cBoiicTBa pyHkuuu y=a* npu a>1.
. Ilepeuncnure cBoiicTBa pyHkuu y=a* npu 0<a <1.
. [louemy QyHk1us y=2* sBisiercs Bo3pacTaromen?

O 00 1N DN K W —

10. Kakue npeobpazoBaHusi HEOOXOIMMO BBIMOJIHUTH HA KOOPAWHATHOM MJIOCKOCTU C TpaduKoOM
y=(0,5%), yT00BI NOTY4YUTh TpaPuK QyHKIUU y=27

11. CxonbpKo ToueK nepecedeHnst UMeroT rpadukn pyHkmmid y=2* u y=(0,28)*?

12. Kakoe ypaBHEHME Ha3bIBA€TCs MOKA3ATEIBHBIM?

13. Tlouemy npu pelieHnr NoKa3aTeNbHBIX YPaBHEHUH NojaraoT, 4ro a>0, a#0?

14. y=ax. I[Ipu a>0 QpyHKuus ...

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

16. lano ypaBnenue af(x)=1. MoxHo 11 yTBepk1aTh, 4to f(X)=0.

17. ChopmynupyiTe IpaBUIO PEIICHHS MPOCTEHIIINX MOKa3aTEIbHBIX YPaBHEHHH.

18. INpu kakux b mokazarenbHOE ypaBHeHUE a*=h nMeeT KopeHb?

19. CkosibKo KOpHEii uMeeT ypaBHeHue a*=hb?

21. B uem 3axmouaercs rpadudecKuii cnocol peueHus: ypaBHeHHH.
22. JlaiiTe onpeneneHue oKa3aTeJIbHOro HepaBeHCcTBa?

23. ChopmynupyiTe METOIbI PEIICHUSI TOKa3aTeIbHBIX HEPABEHCTB.
2.2.1.3. Jlorapu¢dmsl. Jorapupmuyeckast pynkuus
Teoperuyeckue BONpPOCHI:

1. Maiite onpeaenenue jorapudpma.
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2. CdopmynupyiiTe Ha3BaHHE ICHCTBHS HaxOXAeHHs Jorapudma.. 3amuiIuTe OCHOBaHUE
HATypaJbHOTO Jiorapudma.

4. ChopmynupyiiTe OCHOBHOE JIorapu(pMuyeckoe TOXIECTBO.

5. Copmymnupyiite TeopeMy o Jiorapudme Mpon3BeICHUSI.

6. Chopmynupyiite TeopemMy o jgorapupme 4acTHOTO.

7. llpuBenute GhopMyIry mmepexoaa K HOBOMY OCHOBAHHIO.

8. Kakue cBoiictBa JsorapudMa HCHOJB3YIOTCS TIPH  BBIIOJHEHUMHM TOXKJIECTBEHHBIX
npeoOpa3oBaHuii?

9. Kakoii morapudm Ha3pIBaeTCs 1€CATUYHBIM?

10. [daiite onpeneneHue JorapupmMuIecKoi (yHKIHH.
11. Chopmynupyiite onpeaenenue jorapudmudeckoro ypapaenus. 2.2.1.4. OCHOBbI TPUTOHOMETPHH.
Tpuronomerpuyeckue QpyHKIUUH
Teoperuyeckne BONpochl:
1. Kak ctpoutcs yromn Ha 4ucI0BOM OKPYKHOCTH?

2. [aiite onpenenenue 1 pannana u 1 rpagyca.
3. 3anumuTe GopmMyiry nepexoza oT rpaJgyCHOro U3MEpeHHs yria K paiuaHHOMY.
4. Jlaiite onpeesieHne OCHOBHBIM TPUTOHOMETPUUECKUM (PYHKLUSM IPOU3BOIBHOTO yTJIa.

5. JlaiiTe onpeseneHne OCHOBHBIM TPUTOHOMETPUUYECKUM (DYHKIHSIM OCTPOTO YIJIa B MPSIMOYTOJIEHOM
TPEYrOJIbHUKE.

6. IlepeuncnuTe 3HaUE€HUSI HEKOTOPBIX TPUTOHOMETPUUYECKUX (PYHKLIUH.

7. IlpuBeauTe 3HaKU OCHOBHBIX TPUTOHOMETPHUECKUX (DYHKIIMHA B Pa3HBIX YETBEPTSIX.

8. 3anummuTe OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.

9. 3anumute GopmMyiry, CBA3BIBAIOILYIO TAHT'€HC M KOTAHT€HC yTJIa.

10. 3anumure Gopmybl, CBSI3bIBAIOIINE TAHT€HC C KOCUHYCOM U CUHYC C KOTAaHT€HCOM.
11. Ilepeuncnute OCHOBHBIE (POPMYJIIBI CIIOKEHUSI.

12. ChopmynupyiiTe MHEMOHUYECKOE MTPABHJIIO /ISl 3alIOMUHAHMS (DOPMYJT IPUBEACHUSI.
13. Chopmynupyiite nmpaBuiio Hanmucanus GOpMyI1 MPUBEACHHUSL.

14. TlpuBenuTe MpuMep Ha IPUMEHEHUE POPMYJT IPUBECHHUS.
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15

16.
17.
18.
19.
20.
21.

BU
22
23
24
25
26
27

yp
28
ca

29.
30.

31

32.
33.
34.

35

36.
37.

. IlpuBeaure GOpPMYJIIBI CYMMBI yTJIOB.

3anummre GOpMyIIbl JBOMHOTO yIia TPUTOHOMETPUYECKUX (PYHKIUH.

3anumure GOpMYJIIBI TIOJIOBUHHOTO apTyMEHTa TPUTOHOMETPUYECKUX (PYHKIUH.

3anummre GopMyIIbl IPeodpa3oBaHUs CYMMBI TPUTOHOMETPUUYECKUX (DYHKIUH B IPOU3BEICHHE.
3anummmre GopMyIIbl IPeodpa30BaHUs TPOU3BEACHUS TPUTOHOMETPUIECKUX (PYHKIHI B CyMMYy.
Bripaskenne Tpuronomerpuyeckux GyHKINH Yyepe3 TaHreHC MOJIOBHHHOTO apryMeHTa
[epeuncaure GopMyJIbl s pEIIEHUS POCTEHIINX TPUTOHOMETPUYECKUX YPaBHEHUH B 0011eM
Te.

. [laliTe onpenenenne apKkCUHyca YUCIIa.

. JlaiiTe onpezenenne apkKOCHHYca YUCa.

. Kak mpoxoauT nuHust TaHreHCOB?

. Kak mpoxoauT TuHMs KOTaHT€HCOB?

. IlpuBeaure GOpMyIIBI peIICHUS TPOCTEHITNX TPUTOHOMETPHUYECKUX YPAaBHEHHH.

. [lepeunciure GOpMyITBI YACTHBIX CITyYaeB PEIICHUS MTPOCTEHIIINX TPUTOHOMETPHUICCKUX
aBHECHUH.

. OOBsiCHUTE METO/1 PEICHHUS TPOCTEUIIINX TPUTOHOMETPHUECKUX YPABHEHHI C TIOMOIIBIO
WHUYHOM OKPYKHOCTH.

[IpuBenute GopMyIibl perieHus MPOCTEUIINX TPUTOHOMETPUYECKUX YPAaBHEHUH.

VYKaxkuTe 1Ba OCHOBHBIX METOJa PELIECHUs TPUTOHOMETPUYECKUX YPABHEHU.

. JlaiiTe onpezneneHne OJHOPOIHOTO TPUTOHOMETPUUECKOIO YPAaBHEHUS IEPBOM U BTOPOU CTENIECHEM.
VYkaxute crnocol pemeHus: 0OJJHOPOIHOTO TPUTOHOMETPUUECKOI0 YPaBHEHUS IIEPBOM CTEIECHHU.
[IpuBenuTe METOBI PEILIEHUS TPUTOHOMETPUYECKUX YPABHEHUH B 3aBUCUMOCTH OT THIIA.

UYro Ha3pIBaeTcs MPOCTEHIIMMHA TPUTOHOMETPUUECKUMHU HEPABEHCTBAMU?

. IponsutrocTpupyiiTe perieHrne HepaBeHCTBa Sin X>m Ha €IMHUYHON OKPY>KHOCTH.

Pacckaxure 0 MeTO€ 3aMEHBI IIEPEMEHHOM U PELICHUN TPUTOHOMETPUUYECKUX HEPABEHCTB.

Kak npumensieTcss MeTo] MHTEPBAJIOB IIPU PEIIEHUN TPUTOHOMETPUUYECKUX HEPABEHCTB?

2.2.1.5. llpon3BoaHas GyHKINH, ¢ IPUMEHEHUE
TeopeTnueckue BOnpochl:

0 3N N kW

9.

10
11
12
13
14
15

. IIponomxkure onpenenenue: «IlocnenoBareabHOCTh — 3TO. .. ».

. [IpuBenure npumep apuMeTndecKoi Mporpeccuu.

. IIpuBeiuTe npuMep reoMeTpUIECKON IPOrPECCUH.

. [IpuBenure npumep OECKOHEUHO yOBIBaIOIIEH reOMETPUUECKON MPOTPECCHH.
. [Iponomxute onpenenenue: «IIpouzBoanas — 370...».

. Packpoiite reOMETpUYECKHUI CMBICI IIPOU3BOJIHOM.

. [Iponomxure onpenenenune: «KacarenpHas — 3T0...».

. Packpoiite ¢puznyeckuii CMBICI IPOU3BOIHOM.

Uro takoe nuddepennmpoBanue?
. [lepeuriciure npaBusia BEIYUCICHUS POU3BOIHBIX.
. UeMy paBHa pOU3BOHAS CTENIEHHON QyHKIIMN?
. UemMy paBHa Npou3BOAHAS MPOU3BEICHUS?
. Uemy paBHa IpOU3BOAHAS YACTHOTO?
. Uemy paBHa Ipou3BOHAS CIOXKHOU QyHKIIUN?
. Kakoit Bug umeeT ypaBHeHHE KacaTeIbHOMU?
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16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

Korna kacarenpHas napamuiensHa ocu Ox?

Touku, B KOTOPBIX MTPOU3BOIHAS paBHA HYIIIO, HA3BIBAIOTCS. ..

Cdhopmynupyiite npuzHak Bo3pacTaHus QyHKIMH.

Ecnu Ha mHTEpBaNie QYHKINS BO3PACTAET, TO 3HAYCHHE IPOM3BOTHON HAa TOM HHTEPBAJIE. . .
Huddepenuupyemas GyHKINS MOXKET UMETh SKCTPEMYM B T€X TOUKaX, IJIE ...

Cdhopmynupyiite npuzHak yObIBaHUs (GYHKINH.

CdhopmynupyiiTe npu3HaK TOYKH MaKCUMyMa (OyHKITHH.

Cdhopmynupyiite npu3HaK TOYKA MUHUMYMa (YHKILIUH.

Ecnu rpaduk npousBoiHO# pacnosiokeH Boilie ocu OX Ha UHTEpBaJe, TO PYHKIMSL. ..

Ecnu rpaduk npoussoaHoii nepecekaer ocb Ox B Touke X0, pacnoaraercsi CHadana HUXKe, IOTOM

Bbile Ox, To X0 1715 QyHKIUY SIBIISETCS ...

26.
27.
28.

Kaxkune Touku Ha3pIBAIOTCSI TOUKAMH dKCTpeMyma?
Kakas Touka Ha3pIBaeTcs TOUKOM nepernda?
CocraBpTe aNTOPUTM PEIICHHS 3a7]a4 Ha HaXO0XKICHUSI HAOOIBIIIETO M HAMMEHBITIETO 3HAYCHUS

¢byHKIMU Ha oTpe3ke?

29.

CocTaBbTe aNrOpUTM HUCCIIEIOBAHUS U MOCTPOSHUS rpaduka GyHKIUHU C TOMOLIBIO TPOU3BOTHOM.

30. Kak HaliTh BepTUKAJIbHYIO aCUMIITOTY rpaduka GyHKIUN?
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2.2.1.6. IlepBooOpa3nas pyHKIIUM, €e IPUMEHECHHE
TeopeTrudeckune BONpochl:
1. ChopmynupyiiTe onpeneneHue nepoodpasHoil.

2. CopmynupyiiTe OCHOBHOE CBOMCTBO IIEpBOOOpa3HOiA. |'eoMeTpUYEeCK i CMBICII OCHOBHOT'O CBOHCTBA
NepBOOOPA3HBIX.

3. ChopmynupyiiTe Tpu npaBuiia HAXOKICHHUS IIEPBOOOPA3HBIX.

4. Kakyro ¢purypy Ha3pIBaroT KpUBOJUHEHHON Tpamnenueii?

5. 3anumute GopMyIy U BHIYUCICHUS TUIOIIAI KPUBOJIMHEHHON Tpanenuu.
6. O0BsicHHTE, 4TO Takoe UHTerpall. 3anummure Gopmyiny Herorona-Jleiitbauma.
7. l'eomeTpuyeckuii 1 PU3NIECKUI CMBICIT OTIPEACIEHHOT0 UHTErpaa.

8. Uto Takoe uHTerpupoBaHue?

2.2.1.7. lIpsiMble U MJIOCKOCTH B IPOCTPAHCTBE
Teoperuyeckne BONpochl:
1. ChopmynupyiiTe TpU aKCUOMBI CTEPEOMETPHH

2. ChopmynupyiTe TeOpeMBbI, CIASAYIOIIHNE U3 aKCUOM CTEPEOMETPUH

3. laiiTe onpezaeneHue napauieNbHbIX NPSAMBIX B IPOCTpaHCcTBE. [lepeuncnuTe ciydan B3aMMHOTO
PAaCIIOJIOKEHUS JBYX MPSAMBIX B IIPOCTPAHCTBE.

4. JlaiiTe onpeneneHue napajieIbHOCTH NPAMOU U TiockocTH. [lepeuncnure ciiydan B3aMMHOTO
pacmoaoKeHus NPsIMON U TIJIOCKOCTH.

5. ChopmynupyiiTe npu3HaK CKPEIIUBAIOIINXCS TPSIMBbIX.

6. [laiiTe onpeneneHne CKPEIIMBAIOIIUXCS TTPSMBIX.

7. ChopmynupyiiTe MpU3HAK MapaJIICIBHOCTH MPSMOM U TUIOCKOCTH.

8. CchopmynupyiiTe mpu3HaK MapauIeTbHOCTH TIOCKOCTEH.

9. ChopmynupyiiTe CBONCTBA MapaIeTbHBIX MIIOCKOCTEH.

10. ChopmynupyiiTe TEOpEMBI O MAPAIEIHHOCTH MPSMBIX B TPOCTPAHCTBE

11. BepHo 5111, 4TO Yepe3 TOUKY BHE JAHHOMW IIJIOCKOCTH MPOXOIUT IpsiMasi, HapajuiesibHas JaHHOU
IJIOCKOCTH, U IIPH TOM TOJIBKO OAHA?

12. BepHo 511, CTO Yyepe3 TOUKY BHE JAHHOMW INTIOCKOCTH MPOXOAUT MIIOCKOCTh, MapajijieabHas TaHHON
MIJIOCKOCTH, U IPUTOM TOJBKO O/HA?
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13. MoryT i CKpeIuBaronuecs mpsMble ObITh apaJlIeIbHBIMHU OJTHOM TIOCKOCTH?
14. MoryT 11 CKpeuBaroIuecs npsiMble ObITh TapaJUIeTbHBIMU TPEThEH MPSMON?
15. ChopmynupyiiTe onpeereHue NepIeHIUKYISPHOCTH IPSIMOM U IJIOCKOCTH.

16. ChopmynupyiiTe mpu3HAK NEPICHIUKYISIPHOCTH MPSIMON U TIOCKOCTH.

17. ChopmynupyiitTe TeopeMy O IPSIMOM, IEPIECHINKYISIPHOHN K MIIOCKOCTH.

18. Cchopmynupyiite cBOICTBa, CBA3BIBAIOIINE APAJUIETLHOCTD MPSAMBIX U UX MEPHEHAUKYISIPHOCTh K
IIJIOCKOCTH.

19. ChopmynupyiiTe TeOpeMy O TpeX MEePICHIUKYIApax.

20. Chopmynupyiite TeopeMy, 0OpaTHYIO K T€OpeMe O TPeX MEPICHIUKYISIpax.
21. MaiiTe onpeneneHue AByrpaHHOTO yria.

22. JlaiiTe onpeneneHue yria Mexay IpsMOi U IITOCKOCTBIO.

23. ChopmynupyiTe TeOpeMyY O AMATOHAIN IMPSIMOYTOJIBHOTO MapajuieIenunea.
24. ChopmynupyiiTe Mpu3HaK MEPIEHIUKYISIPHOCTH MIIOCKOCTEH.

25. BepHo 111, 4TO MIOCKOCTh, NEPIICHANKYIIAPHA K IaHHOM MPSMOI, IEPIeHIUKYISIpHA K JTH000H
MIJIOCKOCTH, COJIEPIKaIEH 3Ty MPSMYI0?

26. BepHo 14, 4TO NpsiMast. NEPHEHIUKYJIAPHAS K ABYM JIaHHBIM I1EPECEKAIOIUMHUCS MTPSIMbBIM,
MEPIEeHIUKYIISIPHA K JIF000H MIOCKOCTH, COJIEpIKallei 3TH IpsiMble?

27. Moxer nu PacCTOAHUC OT TOYKH OO IIIIOCKOCTH I/1306pa)KaTbC$I ABYMS pa3JIMUHbIMU 0Tpe3KaMI/I?

28. MOXeT 11 pacCTOSHUE MEXTy apalIeIbHBIMU ITIOCKOCTSIMU U300paXKaThCsl AIBYMsI pa3IMUHBIMU
oTpe3KaMu?

29. OA — neprieHauKyIAp K 1ockoct TpeyroapHuka ABC. Hasosure yron mexny npsamoit OB u
mwiockocteio ABC.

30. OA — nepnienauKyJIsIp K mockoctu TpeyroiabHuka ABC. Hazosure yron mexay npsmoit OC u
mwiockocteio ABC.

2.2.1.4. OcHoBbl TpUronomerpum. Tpuronomerpuyeckue pyHkuuu
Teoperuyeckne BONpochl:
1. Kak ctpoutcs yromn Ha 4ucI0BOM OKPYKHOCTH?

2. [aiite onpenenenue 1 pannana u 1 rpagyca.
3. 3anumuTe Gopmyiry nepexoza oT rpajyCHOro U3MepeHHs yria K pauaHHOMY.
4. Jlaiite onpeesieHne OCHOBHBIM TPUTOHOMETPUUECKUM (PYHKLUSM IPOU3BOIBHOTO yTJIa.

5. JlaiiTe onpeseneHne OCHOBHBIM TPUTOHOMETPUUYECKUM (DYHKIHSIM OCTPOTO YIJIa B MPSIMOYTOJIEHOM
TPEYrOJIbHUKE.

6. [lepeuncnuTe 3HaUEHHUSI HEKOTOPHIX TPUTOHOMETPUUECKUX (PYHKITUI.

7. IlpuBeauTe 3HAKU OCHOBHBIX TPUTOHOMETPHUECKUX (DYHKIIMHA B Pa3HBIX YETBEPTSIX.

8. 3anummuTe OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.

9. 3anumute GopmMyiry, CBA3BIBAIOILYIO TAHT'€HC M KOTAHT€HC yTJIa.

10. 3anumure Gopmybl, CBSI3bIBAIOIINE TAHT€HC C KOCUHYCOM U CUHYC C KOTAaHT€HCOM.
11. Ilepeuncnnte OCHOBHBIE (POPMYJIIBI CIOKEHHUSI.

12. ChopmynupyiiTe MHEMOHUYECKOE MTPABHJIIO /ISl 3alIOMUHAHMS (DOPMYJT IPUBEACHUSI.
13. Chopmynupyiite nmpaBuiio Hanmucanus GOpMyI1 MPUBEACHHUSL.

14. TlpuBenuTe MpuMep Ha IPUMEHEHUE POPMYJT IPUBECHHUS.
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15

16.
17.
18.
19.
20.
21.

BU
22
23
24
25
26
27

yp
28
ca

29.
30.

31

32.
33.
34.

35

36.
37.

. IlpuBeaure GOpPMYJIIBI CYMMBI yTIIOB.

3anummre GOpMyIIbl JBOMHOTO yIia TPUTOHOMETPUYECKUX (PYHKIUH.

3anumure GOpMYJIIBI TIOJIOBUHHOTO apTyMEHTa TPUTOHOMETPUYECKUX (PYHKIUH.

3anummre GopMyIIbl IPeodpa3oBaHUs CYMMBI TPUTOHOMETPUUYECKUX (DYHKIUH B IPOU3BEICHHE.
3anummre GopMyIIbl IPeodpa3oBaHUs TPOU3BEACHUS TPUTOHOMETPUIECKUX (DYHKIHHA B CyMMYy.
Bripaskenne Tpuronomerpuyeckux GyHKINH Yyepe3 TaHreHC MOJIOBHHHOTO apryMeHTa
[epeuncaure GopMyJIbl s pEIIEHUS POCTEHIINX TPUTOHOMETPUYECKUX YPaBHEHUH B 0011eM
Te.

. [lalite onpeneneHne apKCUHyca YUCa.

. JlaiiTe onpezenenne apkKOCHHYca YUCa.

. Kak mpoxoauT nuHust TaHreHCOB?

. Kak mpoxoauT TuHMs KOTaHT€HCOB?

. IlpuBeaute GOpMyYIIBI peIICHHUS TPOCTECHITNX TPUTOHOMETPHYECKUX YPaBHEHHIH.

. [lepeunciure GOpMyITBbI YACTHBIX CITyYaeB PEIICHUS MTPOCTEHIIINX TPUTOHOMETPUICCKIX
aBHECHUH.

. OOBsiCHUTE METO/1 PEICHHUS TPOCTEUIIINX TPUTOHOMETPHUECKUX YPABHEHHI C TIOMOIIBIO
WHUYHOM OKPYKHOCTH.

[IpuBenute GopMyIibl perieHHs IPOCTEUIINX TPUTOHOMETPUYECKUX YPABHEHUH.

VYKaxkuTe 1Ba OCHOBHBIX METO/A PELICHUs TPUTOHOMETPUYECKUX YPAaBHEHHM.

. JlaiiTe onpezneneHne OJHOPOIHOTO TPUTOHOMETPUUECKOIO YPAaBHEHUS IEPBOM U BTOPOU CTENIECHEM.
VYkaxute crnoco0 pemeHus: 0JHOPOIHOTO TPUTOHOMETPHUUECKOIO YPaBHEHUS IEPBON CTEIEHH.
[IpuBenuTe METOBI PEILIEHUS TPUTOHOMETPUYECKUX YPABHEHUH B 3aBUCUMOCTH OT THIIA.

UYro Ha3pIBaeTcs MPOCTEHIIMMHA TPUTOHOMETPUUECKUMHU HEPABEHCTBAMU?

. IlponsumrocTpupyiiTe pereHrne HepaBeHCTBa Sin X>m Ha eAMHUYHON OKPYKHOCTH.

Pacckaxure 0 MeTo/€ 3aMEHBI IIEPEMEHHON 1M PELICHUU TPUTOHOMETPUYECKUX HEPABEHCTB.

Kak npumensieTcss MeTo] MHTEPBAJIOB IIPU PEIIEHUN TPUTOHOMETPUUYECKUX HEPABEHCTB?

2.2.1.5. llpon3BoaHas GyHKINH, ¢ IPUMEHEHUE
TeopeTnueckue BOnpochl:

0 3N N kW

9.

10
11
12
13
14
15

. IIponomxkure onpenenenue: «IlocnenoBareabHOCTh — 3TO. .. ».

. [IpuBenure npumep apuMeTndecKoi Mporpeccuu.

. IIpuBeuTe mpuMep reOMETPUIECKON IIPOTPECCUMN.

. [IpuBenure npumep OECKOHEUHO yOBIBaIOIIEH reOMETPUUECKON MPOTPECCHH.
. IIponomxkure onpexnenenue: «IIponzBognas —310...».

. PackpoiiTe reOMETpUYECKHUI CMBICI IIPOU3BOJIHOM.

. [Iponomxure onpenenenune: «KacarenpHas — 3T0...».

. Packpoiite ¢puznyeckuii CMBICI IPOU3BOIHOM.

Uro takoe nuddepennmpoBanue?
. [lepeuriciure npaBusia BEIYUCICHUS POU3BOIHBIX.
. UeMy paBHa pOU3BOHAS CTENIEHHON QyHKIIMN?
. UemMy paBHa Npou3BOAHAS MPOU3BEICHUS?
. Uemy paBHa IpOU3BOAHAS YACTHOTO?
. Uemy paBHa Ipou3BOHAS CIOXKHOU QyHKIIUN?
. Kakoit Bug umeer ypaBHeHHE KacaTeIbHOM?
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16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

Korna kacarenbHas napaiiensHa ocu Ox?

Touku, B KOTOPBIX NPOU3BOAHASI paBHA HYJIIO, HA3bIBAIOTCH. ..

Cdhopmynupyiite npuzHak Bo3pacTaHus QyHKIMH.

Ecnu Ha uHTEpBase QpyHKIMs BO3pacTaeT, TO 3HAU€HUE MPOU3BOAHON Ha 3TOM HHTEpBAJIE. . .
Huddepenunpyemas GyHKINSI MOXKET UMETh SKCTPEMYM B T€X TOUKAX, TJIE ...

Cdhopmynupyiite npuzHak yObIBaHUs (GYHKINH.

ChopmynupyiiTe npu3HaK TOUKH MaKCUMyMa (YHKIIHH.

Cdhopmynupyiite npu3HaK TOYKA MUHUMYMa (YHKILIUH.

Ecnu rpaduk npousBoiHO# pacnosiokeH Boille ocu OX Ha UHTEpBaJle, TO QYHKIUS. . .

Ecnu rpaduk npousBonHoi nepecekaeT ock Ox B Touke X0, pacronaraercsi CHayajla Huxe, IOTOM

Bbile Ox, To X0 1715 QyHKIUY SIBIISETCS ...

26.
27.
28.

Kaxkune Touku Ha3pIBAIOTCSI TOUKAMH dKCTpeMyma?
Kakas Touka Ha3pIBaeTcs TOUKOM nepernda?
CocraBbTe aNTOPUTM PEIICHHS 3a]]a4 Ha HaXO0XKICHUsI HAOOJIBIIIETO M HAMMEHBITIETO 3HAUYCHUS

¢byHKIMU Ha oTpe3ke?

29.

CocTaBbTe aNrOpUTM HUCCIIEIOBAHUS U MOCTPOSHUS rpaduka GyHKIUHU C TOMOLIBIO TPOU3BOTHOM.

30. Kak HaliTh BepTUKAJIbHYIO aCUMIITOTY rpaduka GyHKIUN?
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2.2.1.6. IlepBoodpa3nas pyHKIUH, ee IPUMEHEHUE
TeopeTrudeckune BONpochl:
1. ChopmynupyiiTe onpeneneHue nepoodpasHoil.

2. CopmynupyiiTe OCHOBHOE CBOMCTBO IIEpBOOOpa3HOiA. |'eoMeTpUYEeCK i CMBICII OCHOBHOT'O CBOHCTBA
epBOOOPA3HBIX.

3. ChopmynupyiiTe Tpu npaBuiia HAXOKICHHUS IIEPBOOOPA3HBIX.

4. Kakyro ¢purypy Ha3pIBaroT KpUBOJUHEHHON Tpamnenueii?

5. 3anumute GopMyIy U BHIYUCICHUS TUIOIIAI KPUBOJIMHEHHON Tpanenuu.
6. O0BsicHHTE, 4TO Takoe UHTerpall. 3anummure Gopmyiny Herorona-Jleiitbauma.
7. l'eomeTpuyeckuii 1 PU3NIECKUI CMBICIT OTIPEACIEHHOTO0 UHTErpaa.

8. Uto Takoe uHTerpupoBaHue?

2.2.1.7. lIpsiMble U MJIOCKOCTH B IPOCTPAHCTBE
Teoperuyeckne BONpochl:
1. ChopmynupyiiTe TpU aKCUOMBI CTEPEOMETPHH

2. ChopmynupyiTe TeOpeMBbI, CIASAYIOIIHNE U3 aKCUOM CTEPEOMETPUH

3. JlaiiTe onpezeneHue napauienbHbIX NPSAMBIX B IPOCTpaHcTBe. [lepeuncinTe citydan B3aMMHOIO
PAaCIIOJIOKEHUS JBYX MPSAMBIX B IIPOCTPAHCTBE.

4. JlaiiTe onpeneneHue napajjieIbHOCTH NMPAMOUN U TiockocTh. [lepeuncnure ciydyan B3aMMHOTO
pacmoaoKeHus NPsIMON U TIJIOCKOCTH.

5. ChopmynupyiiTe npu3HaK CKPEIIUBAIOIINXCS TPSIMBbIX.

6. [laiiTe onpeneneHue CKPENIMBAIOIINUXCS TPSMBIX.

7. ChopmynupyiiTe MpU3HAK MapaJIICIBHOCTH MPSMOM U TUIOCKOCTH.

8. CchopmynupyiiTe mpu3HaK MapauIeTbHOCTH TIOCKOCTEH.

9. ChopmynupyiiTe CBONCTBA MapaIeTbHBIX MIIOCKOCTEH.

10. ChopmynupyiiTe TEOpEMBI O MAPAIIIEILHOCTH MPSMBIX B IPOCTPAHCTBE

11. BepHo 11, 4TO Yepe3 TOUKY BHE JTaHHOU IJIOCKOCTH NMPOXOAUT MpsiMasi, MapajulesIbHAas TaHHOU
IJIOCKOCTH, U IIPH TOM TOJIBKO OAHA?

12. BepHo 511, CTO Yyepe3 TOUKY BHE JAHHOMW INTIOCKOCTH MPOXOAUT MIIOCKOCTh, MapajijieabHas TaHHON
MIJIOCKOCTH, U IPUTOM TOJBKO O/HA?
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13. MoryT Jiu CKpeIrBaOIuecs IpsiMble ObITh MApaJJICIIbHBIMU OJJTHOU IIIOCKOCTH?
14. MoryT 1 CKpenuBarouecs npsiMbie ObITh apaieIbHbIMU TPEThEH IPSIMOI?
15. Chopmynupyiite onpeaeneHue nepneHANKYIIPHOCTH NPSIMOI U IMIIOCKOCTH.

16. ChopmynupyiiTe mpu3HaK MEPICHIUKYISIPHOCTH MIPSIMOU U TUIOCKOCTH.

17. Chopmynupyiite TeopemMy 0 MPSAMOiL, MEPIEHIUKYIISIPHOMN K MIIOCKOCTH.

18. ChopmynupyiiTe CBOICTBa, CBSI3BIBAIONINE MAPATIIEIBHOCTD IPSIMBIX M UX MEPIEHAUKYISIPHOCTD K
IUIOCKOCTH.

19. Chopmynupyiite TeopeMy 0 TpexX MepHeHIuKYIsIpax.

20. Chopmymnupyiite TeopeMy, 0OpaTHYIO K TEOpeMe O TPEX MEPIICHIUKYIISIpax.

21. [laiite onpeneneHue IByrpaHHOro yria.

22. Jlaiite omnpeesnieHue yria Mexay MpsiMON U INIOCKOCTBIO.

23. ChopmynupyiTe TEOpEMY O AMATOHAIN HMPSIMOYTOJIBHOTO MapajuieIenune/a.

24. ChopmynupyiTe NpuU3HaK NepHeHIUKYIIPHOCTU TIOCKOCTEH.

25. BepHO 111, 4TO IUIOCKOCTb, EPIEHIUKYIISIPHA K JAHHOHN NPSMOIi, epHeHINKYIsIpHa K 000
IJIOCKOCTH, COEPKAILEHN 3Ty MPAMYIO?

26. BepHo 511, 4TO npsiMast. NEPIEHIUKYJISIPHAs K ABYM JaHHBIM NIEPECEKAIOIUMHUCSA MTPSIMBIM,
MEepIEeHIUKYIISIpHA K JTF000H MIIOCKOCTH, COJIEprKaIlei 3TH NpsMble?

27. Moxet nmm pacCToAHNUEC OT TOYKH A0 IJIIOCKOCTH I/I306pa)KaTBC$I ABYMS PA3JIMUHBIMU 0Tpe3KaMI/I?

28. MoXeT 1 pacCTOSIHUE MEX/1y NapaieIbHbIMU IUIOCKOCTSIMHU U300pa’kaThCsl ABYMS pa3IMuHbIMU
oTpe3kaMu’?

29. OA — neprieHuKYJIsp K 1iockocT TpeyroapHuka ABC. Hazosure yron mexnay npsmoit OB u
miockocTeio ABC.

30. OA — nepnieHAMKYJISIp K TuIockocTH TpeyroiabHuka ABC. Hazosure yron mexay npsmoit OC u
miockocteio ABC.

2.2.1.8. KoopanHaThI M BEKTOPHI
Teoperuyeckne BOnpochl:
1. JlaiiTe onpenesieHre BEKTOpA.

2. Jlaiite onpeneneHne KOJUIMHEAPHBIX BEKTOPOB.
3. JlaiiTe onpeneneHre Npou3BEACHUS BEKTOPA HA YUCTIO.
4. JlaiiTe onpeieIeHUE PaBHBIX BEKTOPOB.
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5. CpopmynupyiiTe npaBuiIo TPEyTroJIbHUKA JIJISl CIIOKEHUS ABYX BEKTOPOB.

6. ChopmynupyiiTe npaBuiIO0 MHOTOYTOJIBHUKA JIJISl CIIOKCHHSI HECKOJIBKUX BEKTOPOB.

7. JlaiiTe onpeneraeHne KOMIJIAaHAPHBIX BEKTOPOB.

8. Cchopmynupyiite mpu3HaK KOMIUTAHAPHOCTHU TPEX BEKTOPOB.

9. Chopmynupyiite TEOpeMy O pa3IoKeHUH BEKTOPA IO TPEM HEKOMIUTAHAPHBIM BEKTOPAM.

10. OnummTe ¢ MOMOIIBIO YepTerka MPABHIIIO MapaUIeNICHUIe A U CII0KESHUS TPEX HEKOMILIaHAPHBIX
BEKTOPOB.

11. BepHo 11, 4TO BEKTOPHI, JeKallie Ha OOKOBBIX pedpax MPU3Mbl, KOJUIMHEAPHBI?

12. BepHo JiH, 9TO BEKTOPHI, JISKAITIE HA OOKOBBIX pedpax MUpaMuIbl, KOJUTHHEAPHBI?

13. MoryT 11 Tpu KOMILJIaHAPHBIX BEKTOPA JIEKATh HA TPEX B3aUMHO NMEPHEHANKYIISIPHBIX NPAMBIX?
14. MoryT 11 Tpy HEKOMILJIAHAPHBIX BEKTOPA JIEKATh HA TPEX MMAPAJLICIbHBIX MPAMbIX?

15. BepHo 11, 4TO KOOPAMHATHI TOUYKH PaBHBI COOTBETCTBYIOIIUM KOOpPJIMHATAM €€ PaJinyC-BeKTOopa?
16. MosxeT 1 JJIMHA BEKTOpa ObITh MEHBIIIE OJTHOM M3 €ro KOOpAUHAT?

17. MoxeT nu JJInHa BEKTOPA PABHATHCS OJTHON U3 €ro KOOPAUHAT?

18. Ha30BUTE KOOPIUHATHYIO IJIOCKOCTh, B KOTOPO# JIe:KUT Touka M(0;-2;8)

19. HazoBuTe KOOPAMHATHYIO TUIOCKOCTh, B KOTOPO# JIekuT Touka M(-1;0;5)

20. U3 touek A(2;0;-4), B(3;0;0),C(0;1;0), D(-1;7;0);E(0;0;11) Be1OepUTE TOUKY, JICKAIIYIO HA OCH
anIIuKaT

21. U3 touek A(2;0;-4), B(3;0;0),C(0;1;0), D(-1;7;0);E(0;0;11) Be1O€pUTE TOUKY, JIEKAIIYIO HA OCH
OpAMHAT.

22. BepHo 11, 4TO BEJIMUMHA CKAJIIPHOTO MTPOU3BEICHUS BEKTOPOB 3aBUCUT OT BEJIMUMHBI YTJIa MEXTY
HAMHU?

23. BepHo 11, YTO BEIMYMHA CKAISIPHOTO MPOU3BEACHHS BEKTOPOB 3aBUCUT OT UX JUIUHBI?
24. MoseT 11 CKaJIsipHOE MTPOU3BECHUE IBYX BEKTOPOB OBITh PaBHBIM UX CyMMe?

25. MOXeT U CKaIsIpHOE MPOU3BEACHHE JBYX BEKTOPOB OBITH PABHBIM MPOU3BEICHUIO OBITH PAaBHBIM
MPOU3BEICHUIO OJTHOTO U3 HUX Ha YHCIIO?

26. 3anummte (GopMyTy KOOPIAUHAT CEPEIUHBI OTPE3Ka.

27. 3anummTe GopMyiy JJIMHBI BEKTOpA B IPOCTPAHCTBE.

28. 3anuuute GopMyIy pacCTOSHUS MEXKAY IByMsl TOUKAMHU B IIPOCTPAHCTBE.

29. JlaiiTe onpeneneHne CKaIIpHOTO MPOU3BEACHUS BEKTOPOB B MPOCTPAHCTBE.

30. 3anummre GopMyITy BRIYHCICHHUS CKATSPHOTO MIPOU3BEACHUS JIBYX BEKTOPOB 0 UX KOOPAMHATAM
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2.2.1.9. MHOrorpaHHUKH U TeJia BpallleHUs
Teopernueckue BONpochkI:
. laiiTe onpenenenye npsMon MpU3MBl.

. laiiTe onpenenenye NpaBUIbHON IPU3MBI.
. JaiiTe onpezaeneHne NpaBUIbHOM MUPAMUIBI.

1

2

3

4. [laifte onpenenenre ano@embl IPaBUIbHON MUPaMHIbI.

5. 3anuimute GopMyJibl IUI0IIAeH GOKOBOM U MOIHOM MOBEPXHOCTH NPABUIBHOM MTPU3MBI.

6. 3anumuTe GopMyIIBI IUTOIIAeH OOKOBOM U IOJHOW MOBEPXHOCTEH MPaBUIIbHOW MTUPAMU/IBI.
7

. JlaiiTe onpezenenue NpaBUIbHON YCEYEHHOW MUPpaMU/Ibl. 3anumuTe GopMyIIbl IUIOIAAeH ee
OOKOBOH M MOJIHOW TOBEPXHOCTEH.

8. laiiTe omnpezesieHne NpaBUJILHOIO MHOTOTPaHHHKA.

9. [lepeuncnure 31eMEHTHl CHMMETPUU MHOTOTPAaHHUKA.

10. [lepeuncnure BUIbI MPABMIHBHBIX MHOTOTPAHHUKOB.

11. BepHo 11, 4yTO BCE rpaHu MPSIMOM MPU3MBbI — IPSIMOYTOJILHUKU ?

12. BepHo 1, 4T0 OOKOBBIE TPaHU HAKJIIOHHOM MPU3MBI — MapajuieIorpaMMbl?
13. Moxet nu ceueHue Ky0a JAeTuTh ero Ha JBE MpaBUIbHbIC TPU3MBbI?

14. Moxet nu ceueHue Ky0a JAeTUTh ero Ha JBE MPSMBIX TPEYTOJIbHBIX MPU3MBI?

15. B tpeyronsHoit mupamusie DABC HazoBuTe BricOTy, eciiu 6okoBbie rpaHu DAB u DBC
NepneHIuKYISpHbI K ocHOBaHUIO ABC.

16. B tpeyronsHoit mupamusie DABC HazoBute BricOTy, eciiu 6okoBbie rpanu DBC u DAC
NepneHauKYIspHbI K ocHOBaHUIO ABC.

17. Haitte onpeaenenne nuianuapa. Hapucyiite ummHap, yKaXXUTe €ro 00pa3yIoyo U 0CEBOE
CeYeHue.

18. MaitTe onpexaenenne koHyca. Hapucyiite KoHyc, yKa)uTe ero o0pa3yrollyo U OCEBOE CEUCHHE.
19. 3anumure Gopmysl mIomaaeii 00KOBOM U MOTHOM MOBEPXHOCTEN KOHYCA.

20. 3anumute GopMyJIbl IITONIAIeH OOKOBOM M MOTHON MOBEPXHOCTEH HMIMHAPA.

21. NaitTe onpenenenue cepsl U mapa.

22. JlaiiTe onpeneneHNe KacaTeIbHOM MIOCKOCTH K cdepe.

23. 3anummTe Gpopmyiy mionaau 60KOBOM MOBEPXHOCTH YCEUEHHOTO KOHYCA.

24. 3anumute GopMyy IUIOMAAHN ChEpBI.

57



25.

3anummure ypaBHeHUE chepbl C JaHHBIM LEHTPOM U paanycoM. ONMUIINTE BCE CIIydan B3aUMHOTO

PaCIIOJIOKCHUA C(I)epbl " IIJIOCKOCTH, y,HaHCHHOﬁ OT OCHTpa C(l)epbl Ha 3a1aHHOC PAaCCTOAHUC.

26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.

ChopmynupyiiTe CBORCTBO M IPU3HAK KAaCATEIIBLHOM IIOCKOCTH K cepe.

BepHo 511, yTO BCe TOUKM I1apa yAaleHbl OT LIEHTPa Ha PACCTOSHUE, PaBHOE pajnycy mapa’?
BepHno 11, 9yTO BCe TOUKH cephl yAaIeHbI OT LIEHTPA HAa PACCTOSIHUE, PaBHOE paanycy chepsi?
MoerT 11 0ceBOoe cedeHre [IUIUHPA ObITh Tpanenuei.

Moxet 11 oceBoe cedeHne KOHyca ObITh HEPaBHOOEPEHHBIM TPEYTOJIbHUKOM?

3anummre Gpopmyiry oObeMa MPsMOYToJIFHOTO NapaieNienue .

3anummre popmyity oobema Kyba.

Sanumute popmMyry 00beMa IpSIMON TIPU3MBI.

3anummre GpopMyity oobeMa KOoHyca.

3anummuTe popMyiy 00beMa HUIUHIpA.

3anummTe GopMyiTy 00beMa MUpPaMu/IbL.

3anumure Gpopmyity odbema mapa.

3anummuTe GopMyITy II0Mmaau chepsl.

3anummre popMyity oObeMa yceueHHON MUpaMU/IbL.

3anumute GopMysly 00beMa yCeueHHOTO KOHYca.

BepHO JIK, 94TO IpsAMasad U HaKJIOHHAas INPHU3MbI C COOTBECTCTBCHHO paBHBIMU OCHOBAHHUAMHU MOT'YT

UMETh paBHbIE 0ObEMBI?

42.

BepHO JIK, 94TO IIpaBUJIbHad U HECIIPABUJIbHAA IMUPAMU/JIbl C paBHBIMHW OCHOBAHUAMU MOT'YT UMETH

paBHbIE 00BEMBI?

43.
44,

MoryT 11 1Ba HIWIMH]IpA ¢ PaBHBIMU 00BbEMaMHi UMETh HEpaBHbIE PaInyChl?
MoryT 5iu 1Ba m1apa ¢ paBHBIMU 00bEMaMHi UMETh HEPaBHbBIE PaInyChl?

2.2.1.10 D1eMmeHTbI KOMOMHATOPUKH, CTATUCTUKHU U TEOPHH BEPOSITHOCTEH
Teoperuyeckue Bonpochl:
1. Ilponomxure onpenenenue: «CiaydaiiHoe coObITHE — 3TO...». [IpuBeanTe npumep.

2. [IpuBeauTte mpuMep AOCTOBEPHOTO COOBITHSI.
3. IlpuBeaute npumep HEBO3ZMOKHOTO COOBITHSI.
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4. Ilponomxute onpeneneHue: «BeposTHOCTh Cay4ailHOro COOBITHS — 3TO. .

5. ChopmynupyiiTe MpaBUIO0 HAXOXKICHHS CIIOKCHHUS BEPOSITHOCTEH.
6. ChopmynupyiiTe npaBuiIO yMHOKCHHS BEPOSITHOCTEH.

7. JlaiiTe onpeneneHue CiIydyaiHbIM BETMYMHAM.

8. Kak naiitu cpennee apupMeTHuecKoe YUCIOBOTro psijga’?

9. Kak HaliTu MeMaHy 4nciI0BOro psja’?

10. Kak BeramcisieTcs pa3Max 4ucjioBoro psja’?

11. Moxet nu paa uncen UMeTh 0oJiee OJHOU MOJIbI?

M.

12. Pz, B KOTOPOM KaKJ10€ TIOCTIEAYOIIEee YNCI0 MEHbIIE (MU OOJIBIIE) MPEABITYIIEero, Ha3bIBAETC. . .

13. lyis wero HyHBI quarpamMmsbl, Tpaduku? [lepednciure BUABI AHArpaMm.

14. TlpuBeauTe mpuMEpHI IPOSBICHUS 3aKOHA OOJIBIITNX YHCEI B IPUPOTHBIX SBICHHSIX.
15. IIpuBeauTe npuMepsl MPOSIBICHUS 3aKOHA OOJIBIINX YHCENT B OOIIECTBEHHBIX SIBJICHUSIX.

16. Yto n3yvaer cratucTuka?

17. Ilponomxure onpenenenue: «Couetanue — 310...».

18. Ilponomxure onpenenenue: «Pa3menienue — 37o...».

19. Ilponomxure onpenenenue: «llepecranoBku — 3T0...».
20. IlpuBeauTe nmpuMep MHOKECTBA U3 PEaTbHOM KU3HHU.
21. IlpuBenuTe npuMep onepalnuy NePecedeHms MHOKECTB.
22. IlpuBenute mpuMep onepanuu 00beAMHEHUS MHOKECTB.
23. [IpuBenuTe mpuMep orepanuy pa3HOCTH MHOXKECTB.

24. Kakue ucxoabl Ha3bIBAIOT

25. PackpoiiTe TOHATUSA «Tpady, «IEPEBO», ITUKID).

2.2.2. I[IncbMeHHasi cCaMOCTOsITe/IbHAsA padoTa
2.2.2.1 CteneHu ¥ KOPHHU.

CAMOCTOATEJIBHASA PABOTA Nel
2.2.2.2 Tloka3areabHast pyHKIHUSA

CAMOCTOATEJIBHASA PABOTA

«Iloka3zaTteabHbIe YPABHCHHUA U HEPABCHCTBA»

KT Ne 2 IlokazamenvHole ypasgHeHus u HePABEHCMEA Bapuanm 1
A) Bvibepume nomep npasuibHo2o omeema
Al 2x*-4 _ -2, nL 4 -1
(\/E) _16*05 1) 2) 7 3) ™ 4)

Haiiiure cymMMy KOpHEW ypaBHEHHS :

-2 1 T :
A2 Eciu 70- KOpPEHb ypaBHEHUSI 3T +2.3" = 55, TO 3HAYCHUE 1) L 2) 15 3) 2L 4)34
4x; -15
BBIpAXKECHHUS paBHO
A3 Haiinure npousseieHNe KOPHEH YpPaBHEHUS 25" -6-5"+5=0 1)'1; 2) 2 3) 0 4)2
A4

X
. 3
Haiinute HanMeHbIIee 11e10€ peneHne HepaBeHCTBA 8 °<4

59




AS {X+y:4, 1)_2; 2) -1 3) 1 4)2
2x-y __ .
Ecnn X0 u Yo- pelIeHUEe CUCTEMBI YPAaBHEHU 677 = \/6 TO
Xo—Y
3HAYCHUE BhIpaXXeHHus: "0 ’0 paBHO
B) Hanuwume npasunvhwviii omeem

Bl | perure ypaBHEHUE 25" 97" +8.577° = 4.977
B2 x+l _ @x 2x+2

Pemvite HEpaBeHCTBO: 477 -6"22-3
B3 3.2%+y =13,

|22t 43y =35,
Pemite cuctemy ypaBHEeHUH
C) Ilpugsedume noopodHoe peuterue 0aHH020 3A0aAHUSL.

C

IIpy KakuX 3HAUEHMSAX MapaMeTpa & ypaBHeHHeE
OJIMH KOPEHb

25" _(5a+2)-10" +a-4"% =0

HMCCT POBHO

2.2.2.3. Jlorapu¢pmbl. Jlorapupmudeckas pyHkuus

CAMOCTOATEJIBHAS PABOTA Ne3

«Ceoticmea n10zapugmosy.

Bapmuanr 1.
Ceoticmea nozapugpmos Bapuanm 1
A) Bvibepume nomep npasuibHo2o omeema
1 Brruucnure: log,,160 +l0g,,0,9 1) 2 2) L 3) 3 4) 0
2 I 3 . . .

: Yupocrure: 57 1) 50; 2) 3 3) & 4) 12
3 BhamCIITe: 2log,12-log,18 1) 3; 2) 4, 3) 1 4) 2
4 Haiinute 3HaueHue BhIpaKEeHUS: 1) 1 2) 2,25; 3) 3,75; 4) 4,5

log, (16c), ecmu log, c=0,5
5 |095144_8 1) 4 2) 6 3) log;12-8; 4) -6

Haitgute 3HaueHMEe BhIPAKEHHUS: |Og512
6 Beremire: 092 (24m), ecau log,3m=8,5 1) 115 9) =55 3y 19,5 4y 20
7 Haiinure 3HaueHNe BhIpaXKEHUS: 1) 3; 2) 7, 3) -3 4) 5

25

log, = ecn log, 5=0,2
8 log, 45 logg 55 5 o 52 n 48 14,5

Brraucaure 817%™ —27% 1H™2) 3) 4)

CAMOCTOSATEJIBHAS PABOTA Ne5
«TpuroHOMETpHUYECKHE YPABHCHUSDY
Bapuanr 1. 0as1Ib1
1) cos2x — 5sinx — 3 = 0; 1
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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. 0a/11b1

1) cos2x + 3sinx = 2; 1

2) 3 + sin2x = 4sin’x; 2

3) sin2x + cos?x = 1; 2

4) cosx — sin3x = 0; 2

5) cos? (§+x)—cosz(27r+x) =g. 2
Bapwuanr 3. 0aJLJIbI

1) cos2x — 7cosx + 4 = 0; 1

2) 4sin?x — sin2x = 3; 2

3) cos2x = 2cosx — 1; 2

4) sin2x — cos4x = 0; 2

in2 —sin? (& =1

5) sin“(2m + x) — sin (2+x)—2. 2
Bapuanr 4. 0aJLIIBI

1) cos2x + 9sinx + 4 = 0; 1

2) sin2x + 4cos?x = 1; 2

3) sin2x + sin?x = 1; 2

4) sinx + cos3x = 0; 2

5) 2 — 4sin?(m — x) = 4sin (g + x) . 2

Kputepuu oneHuBanus:

1) ecnu yuenuk HaOpan 2-4 GaisioB, TO OIEHKA OCTaeTCs «3»;
2) ecnu HaOpaHO 5-6 GaITOB, TO OIIEHKA CTABUTCS «4»;

3) ecniu HabpaHo 7 6anoB U OoJee, TO OIIEHKA CTABUTCS «S5».

CAMOCTOATEJIBHASA PABOTA Nel2
«Teopema o TpEX MEPIECHANKYIAPAX)

Bapmuanr 1
3agaua Nel:
A n B — TouKH, pacroiokeHHbIE 10 OIHY CTOPOHY OT IIocKocTH 0, AC 1 BD — nepnenaukyspsl,
npoBeaeHHbIE K 3ToM Tiockoctu. AC =19 cm, BD =10 cm, CD = 12 cm.
Brruncnuth paccTosHue Mexy Toukamu A u B.
3angaua Ne2:

B paBno6enpennom tpeyronbHuke ABC ocHoBanue BC paBno 12 cMm, GokoBas ctopoHa — 10 cm.
W3 BepmmHbl A mpoBereH oTtpe3ok AD = 15 cm, nepneHaukymsipubiidi miockoctd ABC. Haiitu
paccrosinue ot Touku D 1o ctoponsr BC.

KpuTtepuu oneHUBaHUS: (8 COOMBEMCMEUU C NPUMEHAEMbIMU OYEHOYHBIMU CPEOCEAMIL)

Onenka «5» cTaBUTCS, €CIIM 00yUJaloLIUICs OTBETUII Ha BCE BOIPOCHI BEPHO.

OneHka «4» cTaBUTCA, €ClK 00yJaroliics 0TBETHII Ha Oosiee 3/4 BOIIPOCOB MPABHIIBHO.

OrneHka «3» CTaBUTCsI, €CITM 00yYJarOIIHMIICS OTBETHII Ha OoJiee TTOJIOBUHBI U MeHee 3/4 BOIIPOCOB
IIPaBWJIBHO.

Onenka «2» cTaBUTCS, €ciau OOydarolMiicss OTBETHJI Ha MEHee, YeM Ha IOJOBHHY BOIPOCOB
BEPHO.
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CAMOCTOSATEJIBHASA PABOTA Nel3
«MHOTOrpaHHUKH U TeJla BPALICHUS
BapuanTt 1
3apauya Nel
B npsiMoli TpeyroJibHOM npu3Me CTOPOHBI OCHOBaHUsI paBHbI 10 cM, 12 cM 1 15 cM, a BbICOTa TPU3MBI
13 cm. Haiigure muiomaab cedeHusi, MpOBEICHHOT0 Yyepe3 O0KOBOE peOpO W MEHBIIYIO BBICOTY
OCHOBAHMS.
3agaua No2
B npsMoM nmapanienenumnene CTOpoHbl OCHOBaHUS 4 ¢cM U 7 cM, yroua Mmexay Humu 30°. bokoBast
IIOBEPXHOCTh paBHa 225 cm2. Haiinure nojaHy0 OBEPXHOCTb.
3agaua Ne3
Bricota nununapa 6 cMm, paguyc ocHoBanus 5 cMm. Halingute miomans ceueHus, IpOBEAEHHOIO
MapajuieJIbHO OCH LUJIMHAPA HA PACCTOSAHHUU 4 CM OT HEe.

Kputepun onieHUBaHMUSI: (8 COOMBEMCMBUL C NPUMEHSAEMBIMU OYEHOUHIMU CPEOCTNEAMU)
Onenka «5» cTaBUTCS, €CIIM 00yUarOLUICS OTBETUII Ha BCE BOIPOCHI BEPHO.
Onenka «4» cTaBUTC, €ciy 00y4daroluiics oTBeTHII Ha Oosee 3/4 BOIIPOCOB MPABUIIBHO.
Omnenka «3» cTaBHUTCS, €Ciy 00yJaroIuiicst OTBETHI Ha OoJiee TOJIOBUHBI M MeHee 3/4 BOIIPOCOB
IIPABUIIBHO.
Onenka «2» craBUTCS, €ciau OOydarolMiicss OTBETHJI Ha MEHEE, YeM Ha IOJOBHHY BOIPOCOB

BEPHO.
CAMOCTOSATEJIBHAS PABOTA Nel5
«O0BEM reoMeTpuIECKUX TEID»
BapuanTt 1
3agaua Nel:

B npaBuibHO# TpeyroyibHOM Npu3Me CTOPOHA OCHOBaHHUA paBHa 18 cM.
Haiiti 06beM npu3Mel, eciiu ee BbicoTa paBHa 12 cm.
3amaua Ne2:
Haiitu 06beM KOHYcCa, eci ero BhicoTa paHa 8 cM, a oOpasytomas paBHa 10 cMm.
3agauya Ne3:
Onpenenuth 00beM MPSMOYTOIBHOTO TMapajUieNenuIiea Mo TPEM €ro M3MEpPeHHsM: a = §; B
=1,3; c =6.

Kputepun oleHUBaHUSI: (6 COOMBEMCMBUL C NPUMEHSIEMBIMU OYEHOUHIMU CPEOCTNEAMU)

Onenka «5» cTaBUTCS, €CIIM 00yUYarOLUICS OTBETUII Ha BCE BONPOCHI BEPHO.

OneHka «4» cTaBUTC, €clii 00y4Jaroluiics oTBEeTHII Ha 6osiee 3/4 BOIIPOCOB MPAaBUIIBHO.

Onenka «3» cTaBUTCS, €CJIM 00y4aroIUics OTBETUII Ha OoJjiee MOJI0BUHBI U MeHee 3/4 BOpocoB
MPAaBUIIBHO.

Onenka «2» cTaBUTCS, €cau OOydarolMiicss OTBETHJI Ha MEHee, YeM Ha IOJOBHHY BOIPOCOB
BEPHO.

2.2.2.10. DyieMeHTbl KOMOMHATOPUKH, CTATUCTHUKU M TEOPUHU BEPOSITHOCTEH

CAMOCTOATEJIBHASA PABOTA Ne16
«21eMeHThl KOMOMHATOPUKHU U TEOPUN BEPOSATHOCTEW»
Bapmuanr 1
1. B Baze nexar 7 pa3HbIX NUPOXKHBIX. CKOJIBKO CYIIECTBYET BApMAHTOB BHIOOpA U3 HUX JIBYX

MUPOXKHBIX?
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2. CKOJBKUMH cI0CO0aMH MOKHO MOJIAPHUTH 6 PA3TUYHBIX 10 OKPACKE MSAYEH IIECTH MaJIbIIaM, Bpy4Jast
KaX/10My 110 OTHOMY M4y ?
3. CKOJIBKO CyLIECTBYET CIIOCOOOB 3aHATH 3 OJHOMECTHBIE IAPTHI B IEPBOM pAYy Kilacca, €ClIU B
BBIOOPE MECT YYacTBYIOT 22 HIKOJIbHUKA?
4. bpomiensl 2 urpanbHbIX KyOnka. KakoBa BepOsSTHOCTB TOTO, YTO Ha TIEPBOM KOCTH BBINAJIO YUCIO 4, a
Ha BTOPOIl — HEUeTHOE YKncio?

5. BeposiTHOCTB TIOTIaZaHus MO IEJTM NPU OJHOM BBICTpENE y MepBoro opyaus pasHa 0.6, a 'y
BTOoporo — 0.7. HaifTu BeposATHOCTb TOTO, YTO MO LIEIH MONaaeT XOTs Obl OTHO OpyAUE MOCIe TOro, Kak
00a cIIemaroT 0 OJHOMY BBICTpPEIY.

Kputepuu oneHUBaHHUS: (8 COOMBEMCMBUL C NPUMEHAEMBIMU OYEHOUHBIMU CPEOCTNBAMU)

Onenka «5» cTaBUTC, €cy 00y4aroLuiicst OTBETHII Ha BCE BONIPOCHI BEPHO.

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

Onenka «3» cTaBUTCS, €ciii 00y4aroIuiicst OTBETUI Ha OoJiee MOJIOBUHBI M MeHee 3/4 BOIIPOCOB
MPaBUIIHHO.

OneHka «2» cTaBUTCs, €M OOyyaroIMiCs OTBETHJI Ha MEHee, YeM Ha IOJIOBUHY BOIPOCOB
BEPHO.

2.2.4.4. llpsimMble M IJIOCKOCTH B IPOCTPAHCTBE.
Koopaunnatsl u BEKTOpBHI.

KOHTPOJIBHAS PABOTA Ne5 11O TEME:
«IIpsiMble M MJIOCKOCTH B NPOCTPAHCTBE.
KoopanHatbl 1 BeKTOPbI B IPOCTPAHCTBE»
B 3aganusax 1-4 ykaxxure npaBUIbHBIN OTBET.
[Ipu BeIMOJIHEHUY 3a1aHUM S—7 3aIUILINATE XOJ PELICHUS U MOJTyYEHHBIN OTBET.
Bapuanr 1
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1. Eciu 10CKOCTh NPOXOAUT Yepe3 NPSMYI0, NapajljieJbHYI0 APYroil IJIOCKOCTH, U NepeceKkaeT
3Ty MJIOCKOCTb, TO JIMHUS NepecedeHHs MJI0CKOCTeH ...
A) napasuienbHa JaHHOM MPSIMOI;
b) ckpemuBaercs ¢ 1aHHOM TIPSIMOMA
B) He nmapannenbHa JaHHON NPSIMOI;
I') mapamiensHa JaHHOM MIOCKOCTH.
2. Eciim npsimas ..., TO 3Ta nNpsiMasi NepHeHAUKYJISIPHA JaHHOH IUIOCKOCTH.
A) nepneHANKYIIpHa KaKI0M U3 IBYX CKPEIIMBAIOIIMXCS MPIMBIX;
b) neprnienuKynspHa Kax /101 U3 IByX MEPECEKAIOLINXCS MPSIMBIX, JIEKALIUX B 3TON MIIOCKOCTH;
B) He neprieHANKYIsIpHA KaXKI0M U3 2 MepeceKaouXcs MPSIMBIX, JIEKAIUX B TOM MJIOCKOCTH;
I') nepnienguKysipHa Kax 101 NpsMoi, Jiexxaleil B 3TON IJIOCKOCTH.
3. Touka M — cepeanna orpe3ka AB. Haiinnre koopaunarel Touku B, eciiu A (1;3;-2), M (-2;4;5):
a) B (-5;5;12); 6) B (3;5:8); B) B (—1;5;7); r) npyroi oTBer.
4. Tanbl Touka A(5;0;2) u Touka B(3;-4;6). Haiinnre paccrosHue MeK1Yy ITUMH TOUYKAMM:
a) 3\3 ;6) 42 ; B) 6; 1) 3.
5. Konier otpeska AB He nepecekaromniero miockocTb, y1adeHbl OT Hee Ha paccTossHUU 7,4 M 1 2,6 M.
Haiinure paccrosnue ot cepenunsl M otpe3ka AB 110 3TOM MIIOCKOCTH.
6. 13 TOUKH, OTCTOSIIEH OT IIIOCKOCTH HA PACCTOSHUU 4, IPOBEJICHBI JIBE HAKJIOHHBIE K MJIOCKOCTH MO/
yriiom 450. HaitauTe nuHbl HAKJIOHHBIX.
7. CocraBbTe YpaBHEHHE IUIOCKOCTH, NPOXOJAIIed dYepe3 TOUYKy A M MNepreHAUKYISIpHON
npsimoit AB, eci A (1; 2; —3), B (4; 8; —6).

Kputepuu oneHUBaHHUS: (8 COOMBEMCMBUL C NPUMEHAEMBIMU OYEHOUHBIMU CPEOCTNBAMU)

Onenka «5» cTaBUTC, €Cli 00y4aroliics OTBETHII Ha BCE BOIIPOCHI BEPHO.

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

Onenka «3» cTaBUTCS, eciii 00yJaromuiicst OTBETUI Ha OoJiee MOJIOBUHBI U MeHee 3/4 BONpOCoB
MPaBUIIHHO.

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

KOHTPOJIBHASA PABOTA Ne6 IO TEME:
«MHOTrOrpaHHMKH U TeJia BPallleHUsD»
B 3aganusx 1-4 ykaxxure npaBUIbHBIN OTBET.
[Ipu BeIMOJIHEHUY 3a1aHUI S—7 3aIIUIINATE XOJ PELICHUS U MOJTyYEHHBIN OTBET.
Bapuanr 1
1. 12 — 310 4ncao...
1) BepinH napauieNenunena;
2) p&€bep mapasuienenumnesna;
3) rpaHeil mapasuienenurnena.
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2. InauHap HENb3s MOJYYMTh BPpAllleHHeM. ..

1) TpeyronbHMKa BOKPYT OJHOM U3 CTOPOH;

2) KBazipaTa BOKpPYT OJIHOM U3 CTOPOH;

3) npsIMOYTOJIbHUKA BOKPYT OJIHOM U3 CTOPOH.

3. [lepneHauKy.asip, ONMyIEeHHbIH U3 BePLIMHbI MUPAMH/IbI HA MJIOCKOCTH OCHOBAHUS,
Ha3bIBaeTCs:

1) MennaHo#; 2) 0Chl0; 3) AMaroHaibio; 4) BEICOTOM.

4. BokoBoii MOBEPXHOCTHIO HUJIHHAPA BbICOTOW H 1 1uaMeTpom ocHoBaHus d SIBJISIETCS KBAApAaT.
Torna BepHo, 4TO...

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

5. OcHoBaHME MUPaMUIbl — IPSIMOYTOJILHUK cO cTopoHamu 4 cMm u 6 cm. Kaxxnoe 6okoBoe pedpo
MUPaMUJIbI paBHO 5 cM. BrruuciauTe BbICOTY TUPaMUIbIL.

6. O6pasyromas konyca 10cm, a Beicota 8cM. Halimure 00béM KoHyCa.

7. quametp mapa 12cM. Haligure nioias HTOBEpXHOCTH 11apa.

Kputepuu oneHUBaHHUS: (8 COOMBEMCMBUU C NPUMEHAEMBIMU OYEHOUHBIMU CPEOCTNBAMU)

Onenka «5» cTaBUTCS, €Cii 00y4aroLUiics OTBETHII HA BCE BOIIPOCHI BEPHO.

Onenka «4» cTaBUTCA, €CIK 00yJaIOIINiics OTBETHII Ha OoJiee 3/4 BOIIPOCOB MPABHIIBHO.

Onenka «3» craBUTCs, e€ciir 00y4aroIuiicst OTBETUI Ha OoJiee MOJIOBUHBI M MeHee 3/4 BOIIPOCOB
IIPaBUJIBHO.

OneHka «2» cTaBUTCs, €ClIM OOy4aroIMMCs OTBETUJ HAa MEHee, YeM Ha IOJOBUHY BOIPOCOB
BEPHO.

Mamemamuueckuil OuKmanm.

Ilpocmeiiwee ypasnenue Omeembut
2* = 256 8
3F* =729 6
5* =625 4
10* = 1000000 6
0,2* = 0,00032 -5
6* = 216 3
0,1¥=1/10 1
16* = 256 2

Kpumepuu ouenku: «3» - 4-5+
«“» - 6-7 +
«» - 8 +

Kpurtepuu oneHuBaHus: (6 coomeemcmeauu ¢ NPUMEHSEMbIMU OYEHOUHBIMU CPEOCMBAMIL)
Onenka «5» cTaBUTCS, €CIIM 00yUYalOLIUICs OTBETUII Ha BCE BOIPOCHI BEPHO.
Orenka «4» CTaBUTCS, €CIIM 00yJaroLUiicss OTBETIII Ha Oosee 3/4 BOMPOCOB MPaBUIHHO.
OrneHka «3» CTaBUTCsI, €CTM 00yUJarOIIHMIICS OTBETHII Ha OoJiee TTOJIOBUHBI U MEeHee 3/4 BOIIPOCOB

MPAaBUIIBHO.
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OneHka «2» cTaBUTCs, €ClIM OOy4aroIIMICs OTBETUJ HAa MEHee, YeM Ha IOJIOBUHY BOIPOCOB
BEPHO

Kputepun oneHUBaHUS: (8 COOMBEMCMBUL C NPUMEHSAEMBIMU OYEHOUHLIMU CPEOCBAMU)

Onenka «5» cTaBUTCS, €CIIM 00yYarOLUICS OTBETUII Ha BCE BOIIPOCHI BEPHO.

OrneHka «4» cTaBUTCS, €CIM 00yJaromuics OTBETUI Ha 6oee 3/4 BOMpPOCOB MPaBUIILHO.

Omnenka «3» craBUTCS, €ciy 00y4aroIuiicst OTBETHUI Ha OoJiee MOJIOBUHBI M MeHee 3/4 BOIIPOCOB
IIPABUIIBHO.

Onenka «2» craBUTCs, €ciau OOy4arolIMiiCsl OTBETHJI Ha MEHEE, YeM Ha IOJOBHHY BOIPOCOB
BEPHO

2.1.1 IlpodeccuoHaTbHO-OPUEHTHPOBAHHOE COepP:KaHNe YUeOHOH THCIHIIINHBI
«MaremaTuka»

3azaya 1. B 11BeroyHoM MarasuHe ecTb 5 BU0B KpacHbIX U 3 BUJia pO30BbIX 1IBETOB. CKOIBKUMHU CIIOCO0aMU
MOJKHO BBIOpaTh OyKeT U3 3 IIBETKOB PA3HOT0 BUJIA OJTHOTO OKpaca?

3amaya 2. B paBHOIi mporopimuy ObUTH TIOCKEHBI CIIETYIOIIUE BUIIBI KJIEBEPA: KPACHBIHN, OBl M THOPUIHBIN.
Bexoxkects cemsiH 97%, 86% u 83% cootBeTcTBEHHO. KakoBa BEpOSITHOCTb BCXOKECTH BCEX TTOCAYKEHHBIX 11BE-
TOB KjleBepa?

3anaya 3. B simpike HaxoquTCs 6 KYCTHKOB paccajibl LIBETOB, CPEIM KOTOPBIX 3 KyCTHKa KaneHaybl. Hayran B3s-
71 J1Ba KycTrka. HailTi BeposSITHOCTB TOTO, UTO 002 OHU OKaXKYTCSl PACCaI0N KalIeHIyJIbl.

3agaua 4. B marazune rpo/aroT KaIiro Juisi IIBETOB IBYX BUIOB. Beero ux 25. B karimo nepBoro BuIa BHICHKU-
BAIOT 10 4 pacTeHus, B KaIlIlo BTOPOro Brja — 1o 2 pacteHue. CKOMbKO B Mara3|He Kallro KaXI0ro BUJIa, €CIU B
HHUX MOYKHO BbICaIUTh 70 pacTeHuil.

3anaga S. J{nist co3aaHust mapka BbIIEIN YYaCTOK, JUTHHA KOToporo Ha 10 M Gosbiie ero mmpuHbl. Ero mo-
11a/Th PN yBEMuuTh Ha 400 M2, {115t 3Toro [muHy yBenuumy Ha 10 M, a mmpuny — Ha 2 M. Haitaure mio-
111a/1b HOBOTO y4aCTKa.

3amava 6. Ha ckitazie octanock 1o olHOMY KyCKY Y€pHOM, 3€JICHOM U CUHEHW OOpIIOpHOM JICHTHI. XOTsI
3€JICHOM JICHTHI ObLIO Ha 9 M. MEHBIIIE, YeM YEPHOM, U Ha 6 M OOJIbIIe, YeM CHHEH, CTOUMOCTh KYCKOB
ObL1a oTMHAaKOBOM. MI3BECTHO TakKe, 9TO CTOMMOCTD 4,5 M. YEpPHOU JICHTHI paBHA CTOMMOCThH 3 M. 3eJie-
Hoit 1 0,5 M. cunelt BMecTe. CKOJIBKO METPOB JIEHTHI ObLIIO B Ka)KJIOM KyCKe?

3amaya 7. JI;1st BRIMOTHEHHUS TPOCKTA MACTEP JaHAAPTHOTO AU3aiiHa B3sJI KPEAUT B OaHKE MO/ OIpeie-
JICHHBIN TIPOIEHT roI0BBIX. Uepes roj MacTep B CUET MOTAIICHUs KpeuTa BepHy B 6aHK 75 % OT Bceit
CYMMBI, KOTOPYIO OH JIOJKEH 0aHKY K ’TOMY BPEMEHH, a elIle pe3 TOJ] B CUeT MOJHOTO MOTAIICHHS Kpe-
JUTa OH BHEC B 0aHK cymMMmy Ha 2 1% MpeBHIIAONIYI0 BETHUYHNHY MMOTYyYeHHOTO KpenuTta. KakoB mporeHT
TOJIOBBIX 110 KPEIUTY B TaHHOM OaHKe?

3anava 8. HaiiTi Maccy mecka, MpUroJHOTO JJIsl MO3au4HBIX pabOT, €CJIM OH CChINaH B Ky4y, UMEIOIIYIO
dhopmy koHyca auameTpoM 3 M 1 BeicoToi 1,4 M. O6bemHast macca necka 1700 Kr/m , BIa)KHOCTB TIeCKa
8%, a mpu Takoi BIaKHOCTH €ro 00beM Ha/l0 yMEHbIIHUTh Ha 15%.
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3amaua 9. /s 60pe0bI ¢ BpeauTensimu pacteHuit Tpedyercs S00 r ammodo3a Ha 1 ra momns. CKOJIbKO KT
ammodo3za motpedyercs Ay 00paboTKU MO MPSIMOYTOJIBHOM opMmbl co cropoHamu 240 M 1 400 m ?

3agaua 10. JlekapcTBeHHOE pacTeHUE poMallKa Mpu cyike TepsieT 84 % maccel. CKOIbKO POMAIIKH
HY)KHO COOpaTh, YTOOBI HACYIIUTH HA 3UMY 2 KT 3TOTO PACTCHHSI

3amava 11. CKOJIBKO KI' COpHSIKA HAaXOJIUTCS B KITyMOE TIIOMIAIbI0
9 M2, ecm Ha 1 am? mpomspactaet okono 120 r copHska?

3anmava 12. CKOJIBKO TPaMMOB CeMsIH TOTpeOyeTCsl Ui IoceBa [IBETOB Ha KPYIJoW KIymMOe auamer-
pom 3,4 M, ecii Ha
1 m? BpIceBaroT 12 T cemsaH?

3anaya 13. I{BeToBoa nocagui 120 cemsiH copToBeix acTp. M3 Hux B3ouwio 96 mryk. Haiinure nmpoueHT
BCXOKECTH CEMSH?

3anaua 14. /[ npoBepKH BCXOXKECTU CEMSIH Tarereca ux nocesuiv B 5 amukoB 1o 100 wryk. B nepom
SIIIUKE B301LIO 93, BO BTOpoM-89, B TpeTbeM-97, B ueTBEPTOM-96 1 B miaToM - 90 cemsin. KakoBa cpen-
HSI BCXOXKECTh CeMsH?

3agaua 15. BcxoxkecTh ceMsiH nenaproHuu kopoisieBckoi cocrasisier 90%. Halitu BeposTHOCTB TOrO, 4TO
U3 MSTH TOCESTHHBIX CEMSIH B3OMIYT: a) 4eThIpe; 0) HE MEHEE YEThIPEX.

3amaga 16. Paccumrate co3manue KiyMObI mepen OacceiiHoMm B Buze AenbpuHa. KoopamHaTel TOYEK
(buUrypsl Ha IIIOCKOCTH, KOTOPYIO HYKHO OCTPOUTD.

(12;2), (5;5), (2; ), (-3; 7), (-1; 4,5), (-6; 4), (-11; -1), (-7; -5), (-1; -7), (3; -8), (5; -11), (4; -7), (6; -5),
(3; -6), (2; -6), (-1; -5), (-6; -2), (0; -1), (-1; -3), (2; -2), (3; -1), (5; -1), (4; 0), (8; 0), (9; 1), (12; 2). I'na3
(7,5, 3).

PacueT crouMoCTH OCaA0YHOrO MaTepuaa

Bun paccaasl TJIOIAb Iena, py0 KonuyectBo, mit Croumocts, pyo
Pynonnslii ra- 14,5 m? 250 18
30H
Buoina cunss 5,5 m? 500/10mmr 550
Buomna Oenas 0,2 M 500/10 it 20
[Tunepapus 4 m? 200/6 T 400

3amava 17. Boxkpyr kpyriioi KiryMOBbI, painyc KOTOpOH paBeH 3M, MPOJIOKEHA TOPOKKA IMUPUHON 1M.
CKONBKO HYKHO TIecKa, 4TOObI MOCKINATh JOPOXKKY, eclii Ha 1M? mopoxkku Tpebyercs 0,8 av° mecka?

HopMbl ocaiki IBETOYHOM paccagbl MHOTOJIETHUX PACTECHUIA.
Kak paccunTaTh, CKOJILKO HY>KHO PACTEHUN Ha KBaAPaTHEIN MeTp?

HaumeHoBaHME KYJIbTYpHI Hopwma nmocajku, (mt. Ha 1 KB.M)
Apabuc 25
AKBUJIETHS 25
AHTeHapusl 100
Actnibbe 16
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Actpa anpnuiickas 40-50
AcTtpa rubpuinas 20-40
AcTpa eBporneickas 25
['BO3/IMIKa rpeHaAUH 30
I"'emepokanuc(TMICHHHK) 16
['uncoduia 12
duszocrerus 20-30
Xocra 16
Xpuzanrema 25

2 ®opMmbI aTTECTALIMU

2.2 [Ipome:kyTOUHASI ATTECTAIUSA
®dopMa TPOMEKYTOYHOM aTTecTauk( SK3aMeH )
DK3aMeHaIMOHHbIE MaTepUabl:

KpaeBoe rocynapctBeHHOE OIOKETHOE PO EeCCHOHAIEHOE 00Pa30BaTeIbHOE YUPEKICHHE
«KpacHOsIpCKHii MOHTa)KHBIH KOJUIEIK

Paccemorpeno TTHK OO/ DK3AMEHALIMOHHBLIN BUWIET Ne 1 YT1BepxKIeH
[Tpotokoin Ne 6 no MATEMATHKE 3am.mupektopa o YP
[Ipencenarens LK OO/ C.H. Konogaiiora

N.B.®omunoBa

1. KoopauHatsl cepeiMHbl OTpe3Ka
2. N1300pa3uth rpaguk GyHKIUN KOCHHYCa U ONUCATh CBOMCTBA (DYHKIIMH.
3. Pa3BepTka OOKOBOI MOBEPXHOCTH LMJIMHAPA — KBaJApaT cO CTOPOHOH, paBHOW 2[ M. Haiinure o0bem

HWIAHAPA.

KpaeBoe rocynapctBeHHOE Or0KeTHOE TPO(hecCHOHATbHOE 00Pa30BaTEIbHOE YUPEXKICHNE
«KpacHOSpCKUI MOHTaKHBIN KOJIJIEIK»

Paccemortpeno TTHK OO/ 3K3AMEHALIMOHHBIN BUJIET Ne 2 YT1BEepxKIEH
[TpoTtokon Ne 6 no MATEMATHKE 3am.qupekropa mo YP
[Ipencenarens LK OO/ C.H. Konogasnosa

N.B.®omunoBa
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-Paccrostnue mex iy Toukamu
-N3006pa3uth rpaduk PyHKIIMK CHHYCA M ONKUCATh CBOKWCTBA (PYHKITUH.

-bokoBbie peOpa MpaBHIIBLHON YETHIPEXYTroJIbHOW MUpaMUIbl paBHBI 13 cM, a [uaroHanb OCHOBAaHHS PaBHA

10V2 cm. Haiizire BBICOTY THPAMIIBL.

KpaeBoe rocynapcrBeHHO€e Or0KeTHOE IPO(ecCHOHAIbEHOE 00pa30BaTeIbHOE YUPEKICHUE
«KpacHOApCKUI MOHTaKHBIN KOJIJIEIIK»

Paccemorpeno TTHK OO/ 9K3AMEHALIMOHHBIN BUIET Ne 3 YT1BEepxkICH
[TpoTokon Ne 6 no MATEMATHUKE 3am.qupekropa o YP
[Ipencenarens [TIIK OO/ C.H. Konosanosa

.B.®domunosa

1. JlekapTOBBI KOOpAMHATHI B IPOCTPAHCTBE.
2. 1300pa3uth rpaduk mokazaTelbHON (YHKIIMKA C OCHOBAaHHEM, OOJIBIIIMM €MHUIIBI, U OTIUCATh CBOMCTBA

(GyHKIIHH.
3. CTOpOHa OCHOBAHHS PABIIIBHON YETHIPEXyTOIbHON THPAMIIBI paBHa 52 M, GOKOBOE pedpo paBHO 13 M.

Haiinure 00beM MupaMuIbI.

KpaeBoe rocynapcTBeHHOE Or0KeTHOE PO(hecCHOHATbHOE 00Pa30BaTEIbHOE YUPEXKICHNE
«KpacHOSApCKUI MOHTaKHBIN KOJIIIEIK»

Paccemotpeno TTHK OO/ 3K3AMEHALIMOHHBIN BUJIET Ne 5 YT1BEepxKIEH
11.05.2021 r. no MATEMATHKE 3am.nupektopa o YP
[Ipotokon Ne 6
____ C.H. KonosayioBa
[Ipencenarens LK OO/
N.B.®omuHoBa

1. Teopema o Tpéx nepneHANKYIIpax
2. N300pa3uth rpaduk GyHKIMU TAHT€HCA U OMMCATh CBOMCTBA (DYHKIIHMH.
3.Pagnyc ocHOBaHMS KOHYCa paBEH 5 M, a TAHTE€HC yTIJia HaKJIOHA 00pa3yromiel K IOCKOCTH

OCHOBaHMs paBeH 2,4. HaliiuTte mioniaap MoJaHON NOBEPXHOCTH KOHYCA.

OneHka «5» cTaBUTCS, €Clii 00y4JaIOIUiics OTBETHII Ha BCE BOIIPOCHI BEPHO.
Onenka «4» ctaBuTcs, eciy 00yJarouuiicst oTBeTHII Ha Oosiee 3/4 BOPOCOB MPaBUIIBHO.
OneHka «3» cTaBUTCS, €Clii 00y4JaroUiics OTBETHII Ha Oosiee OJI0BUHBI U MeHee 3/4 BOIIpOCoB
MPAaBUIIHHO.
OreHka «2» cTaBUTCA, €Cli 00y4aroLUiics OTBETHII HAa MEHEe, YeM Ha MOJIOBUHY BOIIPOCOB BEPHO
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