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1. OBIIASI XAPAKTEPUCTHKA PABOYEN ITPOr'PAMMBI YUEBHOM
TACIATITAHBI

1.1. MecTo ucuMIVIMHBI B CTPYKTYPe OCHOBHOM 00pa30BaTe/IbHOM NPOrpaMMbI:

VYuebHas nucuumiuuHa «MaTteMaThkay siBisieTcsi 00sA3aTesIbHOM YacThio 0011eo0pa3oBa-
TEJILHOTO LIMKJIa OCHOBHOW 0Opa3oBaTtenbHON mporpamMMel B cootBeTcTBUU ¢ ®I'OC mo crenu-
anpHOCTH 38.02.08 «Toprosoe aeno».

Ocoboe 3HaueHHne AUCIUIUIMHA uMeeT npu GopmupoBanuu u pazsutuu OK, 01, OK 02,
OK, 03, OK 04, OK 05, OK 06, OK 07.

1.2. leab ¥ IuIaHUpyeMble Pe3yJbTAThl OCBOEHUS TUCHMIIUHBI:

B pamkax mporpamMMmbl yueOHOW AMCHUIUIMHBI OOYYarOIIMMHCS OCBAaMBAIOTCS 3HAHUS U
ymenus, GopMHUPYIOTCS 00IIHe U TPOo(heCCHOHATHFHBIC KOMITETCHITHIA:

VYMeHus: pacrio3HaBaTh 33a4y W/WIK IpolsiemMy B
podecCHOHaIBHOM U/UIN COLMAIEHOM KOHTEKCTE;
aHAJTM3UPOBATh 3a]a9y WU/WIH IPOOIEMY H BBIICISTH €€
COCTaBHBIC YaCTH; OIPE/ICIATH STAllbl PEUICHUS 3a1a4H;
BBISIBIIATE ¥ 9()(HEKTUBHO UCKATh HH(OPMAIIHIO,
HEOOXOJMMYIO /ISl PELICHHUS 3a/1a41 W/UIN TPOOJIEMBI,
COCTABIISATH TUIAH JICHCTBHUS; ONIPENENATh HEOOXOIUMbIE

pecypchl;
Br16upats criocoObl BJIa/IETh aKTyaJIbHBIMU METOAaMU paboThI B
penieHus 3a1a4y npo¢eCCHOHAIBPHON U CMEXKHBIX cpepax; peain30BbIBaTh
npodeccnoHaTEHOM COCTABJICHHBIN IJIaH; OI[CHUBATh PE3YJIbTAT U MOCIECACTBUS
OK 01 | mesTenpHOCTH CBOMX JICUCTBHH (CAMOCTOSTEIHHO WM C TIOMOIIBIO
MIPUMEHUTEIBHO K HaCTaBHHKA)
pa3IUYHBIM 3HaHUA: aKTYyaJIbHbBIN MPOPECCUOHANBHBIN U COLUATbHBIN
KOHTEKCTaM KOHTEKCT, B KOTOPOM MPUXOJAUTCS pabOTaTh U KUTh;

OCHOBHBIE HCTOYHHKH UH(POPMALIUU U PECYPChI IS
pelieHus 3a1a4 ¥ npodsieM B IpohecCHOHATBHOM U/UITN
COLIMAJIbHOM KOHTEKCTE;

QJIITOPUTMBI BBITIOJTHEHUS paboT B IpO(eCCUOHATILHON U
CMEXHBIX 00J1aCTSAX; METO/IbI PAOOTHI B PO ECCHOHATBHOM
U CMEXHBIX chepax; CTpyKTypy IUIaHa JJIsl pelIeHus 3ajay;
MOPAJIOK OLIEHKH PE3yJIbTAaTOB PEIICHNUS 331a4
poheCCUOHATHHON IEATETLHOCTH

YMeHus: onpenensTh 3a1a4uu Ui MOUCKa HHPOPMaLIUY;
OTpeAesATh He00X0JUMbIE UICTOYHUKN MH(POPMAIUY;
IJIAaHUPOBATh NPOLIECC IOUCKA; CTPYKTYPUPOBATh
MOJTy4aeMyro MH()OPMaIUIO; BBIAEIATh HANOOJIee 3HAUUMOE

Hcnons3oBaTh
COBPEMEHHBIE CPEJICTBA
IOMCKa, aHaJIN3a U

MHTEpPIIpETALNH
nH(OpMaLH, 1 B IIepevHe MH(POPMALIUH; OLEHUBATh PAKTUYECKYIO

OK 02 p ’ 3HAYUMOCTb PE3YJIbTATOB IMOUCKA; OPOPMIISITH PE3YIbTAThI
nH(pOpMaLIOHHbIE

MIOUCKA, IPUMEHAThH CPEACTBAa NHPOPMALIMOHHBIX
TEXHOJIOTHH ISl perieHus mpodeccCuoHaNbHbIX 3aay;
UCIOJIb30BATh COBPEMEHHOE IPOrpaMMHOE 00ECTIEUCHHE;
HCIIOJIb30BaTh Pa3IMyHbIe U(PPOBLIE CPEACTBA [T
penieHust mpo(ecCHOHAIBHBIX 3a/1a4.

TEXHOJIOTUH TSI
BBITIOJIHCHUA 3a1a4
npodeccnoHanbHOMI
JeSITEIbHOCTH




3HaHUS: HOMEHKJIAaTypa HH()OPMALIMOHHBIX UCTOUHUKOB,
MPUMEHSIEMBIX B MPO(ECCUOHAIBHOMN 1eSATETbHOCTH;
MIpUEMbI CTPYKTYpUpOBaHus nHpopManuu; hopMat
oopmIeHHs pe3ynbTaTOB MOMCKA HHPOPMALIUH,
COBpPEMEHHBIE CPEJICTBA U YCTPOHCTBA MH(MOPMATU3ALINY;
MOPSA0K UX MIPUMEHEHHUS U MTPOrpaMMHOE 0OecrieueHuE B
npodeccnoHanbHOM EATEIIbHOCTH B TOM YHUCIIE C
MCIIO0JIH30BAHNEM IU(POBBIX CPEACTB.

[InanupoBats u
pealln30BhIBATh
COOCTBEHHOE
npogeccuoOHaTBHOE U
JTUYHOCTHOE Pa3BUTHE,
P ANPUHIMATEITHECKYIO
JesITeNIbHOCTD B

YMeHus: onpenensTh akTyanbHOCTh HOPMaTUBHO-TIPABOBOI
JOKYMEHTAIUHU B TPOPECCHOHATBHON ACSITETLHOCTH;
IIPUMEHATh COBPEMEHHYIO HAYYHYIO TPO(HECCUOHAIBHYIO
TEPMUHOJIOTUIO; OIPEAEIIATh U BEICTPAUBATE TPAEKTOPUU
po(heCCUOHATILHOIO PAa3BUTUS M caMO0OOpa30BaHNUs;
BBIABJIATH JOCTOMHCTBA U HEJOCTATKHU KOMMGp‘-IGCKOfI niacu,
IIPE3EHTOBATh U/IEU OTKPBITUS COOCTBEHHOTI'O JIeja B
npoeCCUOHATTLHON AEATENbHOCTH; O)OPMIIATH OU3HEC-
IUIaH; PACCUUTHIBATh Pa3MepPhI BBIIUIAT 110 MPOLIEHTHBIM
CTaBKaM KpCAUTOBAHUSA,; ONIPEACTIAThE MHBECCTUIIUOHHYIO

OK 03 . MPUBJIEKATEIBHOCTh KOMMEPUYECKUX UJIEH B paMKax
npodeccHOHaTBLHON .
npodecCHOHATLHOM JIeATEIILHOCTH; PE3CHTOBATh OU3HEC-
cdepe, UCTIOTB30BATh
o UJICI0; OTIPEAENSATh UICTOYHUKU (PMHAHCHUPOBAHUS
3HaHUS 1O MPABOBOU U = ”
o 3HaHUs: CoAepKaHUE aKTyaJIbHON HOPMATHBHO-TIPABOBOM
(unancosoii OKYMEHTAllMW; COBPEMEHHAs Hay4YHasi U
IpaMOTHOCTH B FOKY LU, COBP i
npodeccroHabHAS TEPMUHOJIOTHS, BO3MOXHBIC
Pa3IMYHBIX KU3HEHHBIX
CHTYBIHAX TPAEKTOPUH MPOPECCUOHAIBHOTO PA3BUTHS U
' caM000pa30BaHUsl; OCHOBBI IIPEANPUHUMATEICKOM
NeSITeIbHOCTH; OCHOBBI ()MHAHCOBOM I'PAaMOTHOCTH; ITpaBUIa
pa3paboTKu OM3HEC-TIAHOB; MOPSIIOK BEICTPAUBAHUS
MIpe3eHTAINH; KPEUTHbIE OAHKOBCKHE MPOJTYKTHI
YMeHusi: opraHu30BbIBaTh PA0OTY KOJUIEKTUBA U KOMaH/IbI,
Db dexTuBHO B3aUMO/ICIICTBOBATH C KOJJIETaMH, PYKOBOJCTBOM,
OK 04 B3aUMOJICHCTBOBATh U | KIIMEHTaMH B X0JIe TPO(PEeCCUOHATLHOMN JACSITEIbHOCTH
pa0oTaTh B KOJUIEKTUBE | 3HAHUS: TICUXOJOTHUECKUE OCHOBBI JACSITEIIBHOCTH
1 KOMaH/Ie KOJIJICKTHBA, MICUXOJIOTHYECKUE OCOOEHHOCTH JINYHOCTH;
OCHOBBI ITPOEKTHOM I€ATEIbHOCTH
OcyIiecTBIATh YCTHYIO | YMEHHUsI: TPaMOTHO U3JIaraTh CBOM MBICIIA U 0OPMIIATH
Y MIACbMEHHYO JOKYMEHTBI 10 MPOoQeCCHOHATBHON TeMaTUKe Ha
KOMMYHHUKAITUIO HA TOCYJapCTBEHHOM SI3BIKE, MIPOSIBIISATH TOJIEPAHTHOCTH B
rocyaapCTBEHHOM paboyeM KOJUIEKTHBE
s13p1ke Poccuiickon
OK 05
denepannu ¢ yueToMm
. 3HaHUS: 0COOEHHOCTHU COLMAIBHOTO U KYJIBTYPHOTO
0COOEHHOCTEM
KOHTEKCTA; IIpaBuia opopmMIeHUS JOKYMEHTOB U
COLIMAJIBHOTO U .
MMOCTPOEHHUSI YCTHBIX COOOIICHUN
KYJIbTYPHOTO
KOHTEKCTa
IIposiBasTh .
POABI YMeHHUsI: OMUCHIBATh 3HAYMMOCTb CBOEH CIIEIMAIbHOCTH;
IPaKJAHCKO-
MPUMEHSATh CTaH/IaPThl AHTUKOPPYMIIHOHHOTO TTOBEICHUS
MaTPUOTHYECKYIO
OK 06 | mos3umuro, 3HaHUS: CYIIHOCTh IPAXKJAHCKO-MIaTPUOTHUECKOU MTO3UIINH,
JEMOHCTPUPOBATH 00111e9esIoBeuecKX eHHOCTEN; 3HAYUUMOCTh

OCO3HAHHOC ITOBCACHUC
Ha OCHOBC

HpO(bCCCHOHaHBHOﬁ JACATCIBbHOCTH 110 CIICIIMAJIbBHOCTH
CTaHAAPTHI AHTUKOPPYIIIUOHHOT'O ITOBEACHHA U

5




TPAIUITMOHHBIX
0011IeUeIOBEUEeCKUX
IIEHHOCTEH, B TOM
YHUCJIE C YYETOM
rapMOHHM3AIUN
MEXKHAILIMOHAIBHEIX U
MEXPEIIUTHO3HBIX
OTHOIIICHUH,
MIPUMEHSATh CTaHIAPThI
AHTHKOPPYIIIUOHHOTO
MOBEICHUSA

IOCJICACTBHA €T0 HAPYIICHUA

OK 07

ConeiicTBOBaThH
COXpaHEHUIO
OKpY>KaroIen cpepl,
pecypcocOepeKeHuIo,
MIPUMEHSTH 3HaHUSI 00
W3MEHEHUH KJIMMaTa,
TIPUHIIMIIBI
OepexKIIMBOTO
MIPOU3BO/ICTBA,
3pPEeKTHBHO
JIIENCTBOBATH B
YpE3BBIYANHBIX
CUTYaIUsIX

YMeHust: coOMoaaTh HOPMBI SKOJIOTHYECKON O€30MacHOCTH;
OTIpe/IeIISATh HAPaBIEHUsS pecypcocOepekeHus B paMKax
podecCHOHALHOM JIEATEIILHOCTH 10 CIeIIHATEHOCTH
OCYILIECTBISATH paboTy € COOJII0IEHUEM MPUHIIUTIOB
OepeKIIMBOTO POU3BOICTBA; OPTaHU30BLIBATH
npodeccnoHanbHYIO0 1eATeIbHOCT C YIETOM 3HaHUN 00
N3MCHCHHNU KIIMMATUYCCKUX yCJIOBI/Ifl pEeruoHa.

3HaHUA: IPaBUIIa HKOJIOTMYECKOM 0e30MacHOCTH Npu
BEJICHUH NPOPECCUOHANBHOMN J€ATEIbHOCTH; OCHOBHBIE
pecypchl, 3a7ieiiCTBOBaHHbIE B TPOQeCcCHOHAIBHON
NeSITeIbHOCTH; ITyTH 00ECTIEYCHHUST PeCypcocOepeKeHus;
MIPUHIIMITBI O€PEKITUBOTO MPOU3BOICTBA; OCHOBHBIE
HaIpaBJICHUSI U3MEHEHUS KJIMMaTUYECKUX YCIOBUMI
peruoHa.




2. CTPYKTYPA U COAEPXKAHUE YUEBHOM TUCIHUILINHBI

2.1 O6beM yueOHOI TUCIUIITHHBI H BU/IBI y4eOHOH padoThI

Buj yueOHoit padoThl

O0BeM yacoB

O0beM 00pa3oBaTeIbHOI MPOrPaMMBbI Y4eOHOI THCIIMIIJIHHBI 219
O0beM padoThl 00yJYaAKIIMXCSI BO B3aMMO/IEHCTBUH € 195
npenoaaBartejieM

B TOM YHCIIE:

TEOpETHYECKOe 00yUeHne 95
MIPAKTUYECKHUE 3aHATHS 100
CamocrosiTesibHasi padoTa -
IMpome:kyTouHasi aTTecTanusi B opmMe 3K3aMeHA 24

- cemectp 1 UTO

- cemecTp 2 Ox3zamen




2.2. TemaTudeckuil miaH U cofepxKaHue yueOHOU TuCIUIUINHBI «MaTtemaTrukay

HaumenoBanue pa3aenoB Conep:xanue yueOHOro Matepuasa (0CHOBHOE U NpodeccHoHaIbLHO- O0bem dopmupye-
U TeM OPHMEHTHPOBAHHOE), IPAKTHYECKHE 3aHATHSA 4acoB Mble KOMIIe-
TeHIUHU
1 2 3 4
Pasnen 1. IloBTOpeHne Kypca MaTeMATHKH OCHOBHOM IIKOJIBI 12
Tema 1.1 Copaepxanne yueOHOr0 MaTepHuasia 2
Lenu u 3anaum MaTeMaTHKA Iesnpb 1 3ama4un MaTeMaTUKH IPU OCBOCHUH CTIELIUATIbHOCTH.
IIPY OCBOECHUH CHEIUAIBHO- ba3oBeie 3HaHKS ¥ yMEHUS [10 MAaTEeMaTHKE B IPO(ECCHOHATBFHON U IOBCEAHEBHOH JEATENIbHO-
ctr. Yncna U BBIYHUCIICHUS. CTH.
JleWicTBUS Hall MOJIOKUTEIbHBIMUA U OTPULATEIbHBIMU YUCIAMH, OOBIKHOBEHHBIMH M AECATHY-
HBIMH JPOOSIMH.
JeiicTBust co cTeneHsIMH, GOPMYJITbI COKPAILIEHHOTO YMHOKEHHUS
Tema 1.2 Conep:xanue yueOHOro MaTepuaJia 2 OK 01, OK 02,
[TpouieHTHEBIE BEIYNCIICHHS. [IpocTeie mpoleHTHI, pa3Hble croco0bl MX BeIYHCICHUS. JIMHEeiHbIe, KBaapaTHbIE, TPOOHO- OK 03, OK 05,
YpaBHEHHS U HEPABEHCTBA. JMHEHHBIC YPaBHEHUS U HEPAaBEHCTBA
Tema 1.3 IIpodeccnonanbHO-OPUEHTHUPOBAHHOE COAEPKAHME 2
[TpoueHTHEBIE BEIYUCICHHS B [Ipocteie u cnoxubie poueHTH. [IpolieHTHBIE BEIUKCIeHHS B TIPO(eCcCHOHATBHBIX 3a1adax
NpOGhecCHORATbHBIX 3a/1a- IpakTHyecKue 3aHATHI: 4
qax 1.PemieHrie TEKCTOBBIX 33/1a4 C HCIIOJIb30BaHUEM (DOPMYIIBI CJIOXKHBIX POLIEHTOB
2. IlpolieHTHBIE BRIYUCIICHUS B TPO(QECCHOHATBHBIX 3aJla4ax
Tema 1.4 Brraucnenus u npeobpazoBaHusi. Y paBHEHHUS 1 HEpaBEeHCTBA. [ eoMeTpHs Ha IIOCKOCTH
BxonHoit KOHTPOII. 3. KonrpoabHnast pagora Nel 2
Pasnen 2. Crenenu n kopau. CteneHHas GpyHKuus U ee cBoiicTBa. [IpeoOpa3oBanue BeIpa)keHUil ¢ KOPHSIMHU N-0if cTe- 39
NeHH
Tema 2.1 Conep:xanue y4eOHOro MaTepuasia 2 OK 01, OK 02,
CTePeHHa’[ bynkuns, e€ [TousiTHe KOPHA N-0M CTENEHH U3 JeHCTBUTENLHOTO uKcia. @yHkiuu Y = 3/ X , UX CBOWCTBA U OK 03, OK 04,
cBoiictBa. [IpeoOpazoBanue . . . OK 05, OK.06,
. rpaduku. CBoiicTBa KOpHS N-OM CTENeH! U3 JielicTBUTeNbHOTO uncia. [IpeodpazoBanue uppa-
BBIPaXEHHI C KOPHSAMH N- . OK.07
. LUOHAJIBHBIX BBIPyKEHUN
Oli CTereHH
IpakTHYecKue 3aHATHSA: 2

4. IlpumeHeHne CBOICTB KOPHEH AJIsl yIPOIEHHSI BRIPAKEHHH




Tema 2.2

CBOIACTBa CTEIICHEH ¢ pary-
OHAJILHBIM U JICHCTBUTEIIb-
HBIM TTOKa3aTeJIeM

Conep:xanue yueOHOro MaTepuaJia
[lonsTHe cTEeeHn ¢ paloHANBHEIM MoKa3ateneM. CTerneHHbIe (DYHKITUH, UX CBOICTBA U Tpa-
¢buku

IIpakTH4yeckune 3aHATHUSA:
5. [IpuMeHEeHHE CBOMCTB CTEIICHU C PAIMOHATBHBIMY ITOKA3aTEISIMK IS YIIPOIICHHSI BRIpaXKe-
HUI

Tema 2.3
Pemenne wuppanroHaIbHBIX
YpaBHEHU I

Copaeprxanue yuedOHOro MaTepuajia
PaBHOCHIIBHOCTE MppPaLMOHATIBHBIX YpaBHEHUI. MeToAbl UX pEeLICHUS

IIpakTHyeckune 3aHATHUSA:
6. Perienne uppalyioHaJIbHBIX YpaBHCHHH

Tema 2.4

IloxazarenpHas GyHKIHA,
e€ cBoiicTBa 1 rpaduK. Mmo-
Ka3aTCJIbHbIC YPAaBHCHUA U
HEpaBEHCTBA

Conep:xanue ydeOHOro MaTepuaJia

CreneHb ¢ MPOU3BOJIBHBIM JACHCTBUTENBHBIM NOKa3aTeneM. OnpeaeneHue noka3aTeIbHON
(GyHKIMY 1 €€ CBOWCTBA. 3HAKOMCTBO C IIPUMEHEHUEM TOKa3aTenbHol (GyHKIUK. PemeHne
I1I0Ka3aTCJIbHbIX ypaBHCHI/Iﬁ MCTOOM YpaBHHUBAHUA HOK&?:&TCJICﬁ, METOAOM BBCACHUA HOBOI
MIEPEeMEeHHOM, ()YHKITMOHATbHO-TpaUIecKUM MeToIoM. Perierre moka3aTebHBIX HEPAaBEHCTB

IIpakTHyeckue 3aHATHS:
7. O0mme MeTo/Ibl pelIeHUsI MOKa3aTeNbHBIX YPABHEHUH W HEPABCHCTB

Tema 2.5
Jlorapudwm uncna. CoiicTBa
norapuMoB

Conep:xanue yueOHOro MaTepuaJia
Jlorapudwm uncna. CpoiictBa norapudgmoB. Oneparus JorapuMUPOBaHUS

[IpakTHYeckue 3aHATHS:
8. Yrporienue BeIpaKeHM, COISPKAIUX JIOTapu(MBbl

Tema 2.6
Jlorapudmuyeckas PyHk-
us, e€ cBomcTa. Jlora-
pudmMHuIecKrue ypaBHEHHS,
HEpaBEHCTBA

Conep:xanue ydeOHOro MaTepuaJa

Jlorapudmuueckas ¢pynkuus u ee cBoiictea. [lonarue morapudmmueckoro ypasaeHus. Onepa-
IUS MOTEHIMPOBaHUS. TPU OCHOBHBIX METO/IbI PEIICHHUS JIOTAPUPMHUUYCCKUX YPABHCHU:
(YHKIMOHANBHO-TpaQUUECKHii, METO]] IIOTCHIIMPOBAHUS, METO/I BBEJICHHUSI HOBOH ITEpeMEHHOM.
Jlorapudmudeckre HepaBeHCTBA

[IpakTHYeckue 3aHATHS:
9. Pemenue norapudmMuieckux ypaBHEHUH
10. Pemenne sorapuMIUUECKIX HEPABEHCTB

Tema 2.7
Jlorapudmer B mpupone u
TCXHHUKEC

MpodeccnonanbHO-OPUEHTHUPOBAHHOE COAEPKAHME
[Ipumenenue morapudma. Jlorapudmudeckas crupans B mpupoje. E€ MmaremaTnieckue CBOM-
CTBa

I[pakTnyeckne 3aHATH:
11.JlorapudMuueckas cnupaib B IpUpoJie

Tema 2.8
Pemntenne 3amau. CremeH-

Conep:xanue y4eOHOro MaTepuaJia
CrenenHasi, nokaszarelbHas 1 Jiorapupmudeckre GyHKIuu. Penienue ypaBHeHUH




Has, TOKa3aTeiabHas W JIO-
rapumudeckie GyHKITIN

12. KourtpoJbHas padora Ne2

Paznean 3. IlpsiMmble 1 mu10cKOCTH B IpocTpaHcTBe. KoOpAMHATHI M BEKTOPLI B IPOCTPAHCTBE 26
Tema 3.1 Copaepxanne yueOHOr0 MaTepHuasia 2
OCHOBHBIE MTOHATHS CTe- [Ipeamer crepeomerpun. OCHOBHBIE MOHSTHUS (TOUYKA, IPsAMasi, INIOCKOCTh, MPOCTPAHCTBO).
peomerpuu. Pacronoxenne OcHoBHBIE akCHOMBI cTepeomeTpuH. Ilepecekarommuecs,, napaneabHble U CKPEIINBaOIINECs
HPSMBIX U IUNIOCKOCTEH psMble. YOI MEXIY IPSAMBIMH B IpocTpaHcTBe. [lepneHauKynsspHOCTh NpAMbIX. OCHOBHBIE
MPOCTPAHCTBEHHBIE (PUTYPHI
IpakTHYecKue 3aHATHSA: 2
13. Omnpesenenne B3aMMHOTO PACIIONIOKEHHS TPSIMBIX B IIPOCTpaHCTBE. Pemenne 3anad Ha
IPUMEHEHHUE NIPU3HAKA CKPEIIMBAIOIINXCS IPSIMBIX
Tema 3.2 Conep:xanue y4eOHOro MaTepuaJia 2
[TapannensHOCTh NPSIMBIX, [TapannensHas npsimas u mwiockocTs. Onpenenenue. [Ipusnak. Cpoiictsa. [lapannensHeie
MPsIMOU U MJIOCKOCTH, mockoctu. Onpeaenenue. [lpusnak. CoiicTsa.
IJIOCKOCTEN Tetpasnp u ero anemenTsl. [lapannenenunen u ero smeMeHTsl. CBOMCTBA MPOTHUBOMOIOKHBIX
paHHel 1 auaroHaned napamienenunena. [loctpoenne OCHOBHBIX CeUeHUM
IIpakTHYecKue 3aHATHA: 2
14. Tetpasap. [lapamnenenumesn. PernreHne 3amad Ha MOCTPOCHUE CEUSHUN U HAXOXKICHHE
TJIONIA/IA CEUEHUs
Tema 3.3 Conep:xanue yueOHOro MaTepuaJia 2
[lepnennuKyISIPHOCTH [epnennukynspusie npsmele. [lapannensable npsMble, NEPIEHANKYIISIPHBIE K IUIOCKOCTH.
HOpSAMBIX, NPSIMOW M IUIOC- IIpu3HaK neprneH MKy PHOCTH IPSIMOX U INIOCKOCTH
KOCTH, IIJIOCKOCTEH IIpakTHYecKUe 3aHATHA: 2
15. Haxoxnenue pacCTOSHUS OT TOUKH [0 INIOCKOCTH, HAKJIOHHOHM U NPOEKIMU HaKJIOHHON Ha
IJIOCKOCTb
Tema 3.4 Conep:xanue yueOHOro MaTepuasia 2
IlepnenauKyJsgp ¥ HAKJIOH- ITepnenaukyisp u HakIOHHAs. TeopeMa 0 TPEX NEePIEHAUKYIIIPax. YToJl MEXAY IPSIMOU U
Has. Teopema o Tpéx mep- IUIOCKOCTBIO. YTOJ MEXIy IUIOCKOCTSIMH. llepnenauKyspHble INIOoCKoCTH. PaccTosHus B ipo-
NEHIUKYISIpax CTPaHCTBE
IIpakTHYecKue 3aHATHA: 2
16. JTokazaTenbCTBO U MPUMEHEHHE TEOPEMBI O TPEX MEPICHINKYIISIPax sl JOKa3aTelbCTB U
penieHus 3aaad
Tema 3.5 Copaepxanne yueOHOr0 MaTepHuasia 2
Koopaunars! u BEKTOpHI B JlexapToBBI KOOPAMHATHI B IpOCTpaHCTBe. BekTops! B mpocTpancTBe. Ci10KeHNE M BBIYUTAHUE
MIPOCTPAHCTBE BEKTOPOB. Y MHO’KEHHE BeKTOpa Ha ynciio. CKalsipHOE pou3BeieHne BeKTopoB. [IpocTeiimme
3aJ1a4¥ B KOOpAMHATAX
IIpakTHYecKue 3aHATHA: 2

OK 01, OK 02,

OK 03, OK 04,

OK 05, OK.06,
OK.07




17. [leiictBus Haa BekTopamu. CII0OKCHHE U BBIYUTAHUE BEKTOPOB. Y MHOXKCHHE BEKTOPA Ha
4yucio. Permenue npocTelnmx 3ajaay B KOOpAUHATaX.

Tema 3.6 IIpodeccnoHaTbLHO-OPHEHTHPOBAHHOE COAePKaHHe 2
[Ipsmele u mnockocTd B | BzamMHoe pacnono)keHue NpsAMBIX B pocTpaHcTBe. [lapannenbHoCTh MPsIMOM U MIIOCKOCTH,
MPaKTHYECKUX 3a/1a9ax MapajuIeTbHOCTh TIOCKOCTEH, IEPIeHIUKYIIIPHOCTD IIIOCKOCTeH. Pactionoxenre mpsiMbIX 1
IJIOCKOCTEH B OKPY’KaroIeM MHpe (IPUPOJIe, apXUTEKType, TEXHHUKE). Perenne mpakTuko-
OpPUEHTHPOBAHHBIX 33]a4
IpakTH4yecKue 3aHATHS: 2
18. PacmionioskeHHe TPSMBIX U IIOCKOCTEH B OKpYKaroIeM MUpe (IPUPOJIE, apXUTEKTYpe, TeX-
HUKE)
Tema 3.7 Conep:xanue yueOHOro MaTepuaJia
Pemenue 3anau. [Ipsimble n Pacnonoxenne npsaMbIX U IJIOCKOCTENW B IpOCTpaHCTBE. [lepnenaukyasspHOCTh U apaiielib-
TUIOCKOCTH, KOOPAWHATHI U HOCTB TIPSIMBIX U TUIOCKOCTEH. /ekapTOBBI KOOPAMHATHI B TPOCTPAHCTBE. BEeKTOPHI B TIpo-
BEKTOPHI B IPOCTPAHCTBE cTpancTBe. ClIo)KeHHE U BEIUNTAaHHE BEKTOPOB. Y MHO)KEHHE BeKTOpa Ha yuciio. KoopanHaTe
BEKTOpa
19. Kourtpoasnas padora Ne3 2
Pa3jnen 4. JiieMeHTHI TeOpPHH BEPOSITHOCTE 1 MATEMATHYECKOH CTATUCTUKHU 22
Tema 4.1 Coaep:xanue y4eOHOro MaTepuaJia 4
CoObiTHE, BEpOSTHOCTD CO- CoBMecTHBIE U HECOBMECTHBIE COOBITHS. TeopeMbl 0 BEpOATHOCTH CyMMBI COOBITHI. Y CIIOBHAS
obrTrs. CloskeHHe U yYMHO- BEPOSITHOCTH. 3aBUCHMBIC M HE3aBUCHMBIE COOBITHA. TeopeMbl 0 BEPOSTHOCTH MPOU3BEICHHUS
JKEHUE BEPOSITHOCTEN COOBITHI
IIpakTHYecKkue 3aHATHA: 2
20. Knaccuueckoe orpefenieHne TeOpuHr BeposTHOCTeH. DOpMyIbl BEpOSITHOCTH CYMMBI COB-
MECTHBIX M HECOBMECTHBIX COOBITHIH
Tema 4.2 IIpodeccnonanbHO-OPUEHTHUPOBAHHOE COAEPKAHME 2 OK 01. OK 02
BepositHOCTS B ITpodheccuo- OTHOCHUTENbHAS YacTa COOBITHS, CBOMCTBO €€ ycTOMunBOCTH. CTaTHCTUYECKOE OIIpeIeIICHIe OK 03’ OK 0 4’
HaJBHBIX 33Ja4ax BeposiTHOCTU. OlIeHKa BEPOSITHOCTH COOBITHS ’ ’
OK 05, OK.06,
IIpakTHYecKue 3aHATHA: 2 OK.07
21. Craructuieckoe orpe/ieieHne BepossTHOCTH. OIeHKa BEPOSITHOCTH COOBITHS '
Tema 4.3 Conep:xanue y4eOHOro MaTepuasia 4
JuckpeTHad ciyvaiiHas Be- Buas! crygaitaeix BenwmanH. OnipeneneHue TUCKPETHOM CITy9aifHON BEJTMYHMHBI. 3aKOH pacipe-
JIMYMHA, 3aKOH €€ pacmpe- JICJIEHUs] AUCKPETHOM CclTydyaliHOM BenW4YuHbl. E€ uncIoBble XapaKTepUCTHKH
JIeJIeHns [MpakTHyeckue 3aHATHS: 2
22. YucnoBble XapaKTepPUCTUKU TUCKPETHON CITy4aiiHON BEJTMYHHBI
Tema 4.4 Conep:xanue yd4eOHOro MaTepuasia 2

3agaun MaTeMaTHYECKON
CTaTUCTHUKU

[lepBrunas 06paboTKa CTATUCTUYECKUX JaHHBIX. UNCIIOBBIE XapaKTePUCTUKH (CpeaHee aprudme-
THYECKOe, MeJINaHa, pazMax, aucrtepcusi). Pabora ¢ Tabnunamu, rpadukamu, AuarpaMMaMu




IIpakTH4Yeckue 3aHATHS:
23. Beluncienne Mojipl, MEIMAHbl M CPETHEr0 apru(hMETHIECKOTO.

Tema 4.5
DIIEeMEHTHI TEOPUH BEPOST-
HOCTEH U MaTeMaTHIECKON

Coaeprxanue yuedOHOro MaTepuasia
Bunbl coObITHIA, BEPOATHOCTH COOBITHH. CIOXKEHHE U YMHOXKEHUE BEPOSITHOCTEH. JIUCKpeTHAS
cilyJaifHasi BEIMYMHA, 3aKOH e€ pacrpeieNieHus. 3a1a4l MaTeMaTHYeCKON CTAaTHCTHKH

CTaTUCTUKH 24. KonrpoJibHasi padora Ned 2
Paszpnen 5. OcHoBbl Tpurosomerpun. Tpuronomerpudeckue GpyHKuuu 26
Tema 5.1 Copaepxanne yueOHOro MaTepHuasia 2
Tpuronomerpudeckue Panuannas mepa yria. [IoBOpoT TOUKH BOKpYT Hadana koopAauHat. OnpeaencHue CuHyca, KOCH-
(hyHKIIH TPOM3BOIBHOTO Hyca, TaHT€HCa U KOTaHreHca. 3HaKu CHHYCa, KOCHHYCa, TAHTeHCa W KOTAaHT€HCa TI0 YETBEPTSIM.
yria, 9ucia 3aBUCHMOCTh MEXAY CHHYCOM, KOCHHYCOM, TAHT€HCOB ¥ KOTAHT€HCOM OJIHO M TOTO XK€ yTiia

I[MpakTHYecKUe 3aHATHA: 2

25. HaxoxaeHue CMHyca, KOCHHYCa M TAHT€HCA OCTPOro yriia. 3HaKu KOCHHYCa, CHHyCa U TaH-

re’ca
Tema 5.2 Conep:xanue y4eOHOro MaTepuaJia 2
OCHOBHBIC  TPUTOHOMETPH- | TpUrOHOMETpUYECKHE TOKAeCTBA. [IpeoOpa3zoBaHus MPOCTEHIINX TPUTOHOMETPUICCKHUX BbI-
YEeCKHUE TOX/IECTBA paxernii. CHHYC, KOCHHYC, TAHT€HC ¥ KOTAHTEHC YTIIOB O M —0,

IIpakTHYecKue 3aHATHA: 2

26. HaxoxaeHue CMHyca, KOCUHYCa, TAHI'CHCA JJIs YIJIOB o U -o. [IpuMenenue Gpopmyi cioxe-

HUS ¥ ISl YIPOIICHUS BBIPAXKCHUH. OK 01, OK 02,
Tema 5.3 Conep:xanue ydeOHOro MaTepuaJia 4 OK 03, OK 04,
Tpuronomerpudeckne OO6nacTh onpe/eNieHus] 1 MHOKECTBO 3HAYSHH TPUTOHOMETPHUIECKUX QyHKIni. UETHOCTD, He- OK 05, OK.06,
(YHKIIMH, UX CBOMCTBA U YETHOCTb, IEPUOAUYHOCTh TPUTOHOMETpHYECKUX (yHKIHH. CBONCTBA U rpaduku (yHKITHIA OK.07
rpaduku y =C0S X, y =sin X, y =tgx, y = ctgX. Cxxarue u pacTsbkeHue rpa) MKOB TPUTOHOMETPHYE-

ckux pynknuit. [Ipeobpa3oBanue rpa kOB TPUTOHOMETPUIECKHUX (DYHKITHIA

I[MpakTHYecKUe 3aHATHA: 2

27. lloctpoenne rpadMkoB TPUTOHOMETPUIECKUX (DYHKITUH
Tema 5.4 Copaepxanne yueOHOro MaTepuajia 2
OO0paTHbIE TPUTOHOMETPH- OO6paTHble TpUroHOMeTpHUYeckue PyHKIuuU. VX cBolicTBa 1 rpaduKu
YeCKue PYHKIUN IIpakTHYeCcKUe 3aHATHA: 2

28. IocTpoenne rpadhukoB 0OPATHBIX TPUTOHOMETPHUECKUX (QYHKITHIA
Tema 5.5 Copaepxanne yueOHOr0 MaTepHuasia 2
Tpuronomerpuieckue VYpaBHenue COS X = a. YpaBHEeHUE sinx=aqa. VYpasuenune 19X = a, CIgX = a. Pemenue tpuro-

YpaBHEHUS U HEPABEHCTBA

HOMETPHUYECKUX YPABHEHUM OCHOBHBIX TUIIOB: IPOCTENIINE TPUTOHOMETPUUYECKNE YPABHEHHS],
CBOJSIIMECS K KBaIPaTHBIM, PEILIAEMbIE PA3JIOKEHUEM Ha MHOXKUTENH, OJHOpoAHbIe. IIpocTeii-
1Y€ TPUTOHOMETPUYECKUE HEPABEHCTBA




IpakTHYecKue 3aHATHS: 4
29. Tpocreiiime TPUTOHOMETPUYECKUE YPABHEHUS H HEPABCHCTBA
30. OOmue MeToabl pelIeHNsI TPUTOHOMETPHUUECKIX YPaBHEHHH U HEPABEHCTB
Tema 5.6 Copaepxxanne y4e0HOro MaTepHuaJia
Pemrenne 3amayu. OCHOBBI [IpeoOpazoBanue TPUTOHOMETPUIECKIX BRIPAXKEHUH. PelieHre TpUroHoMeTpUIecKuX ypaBHe-
TpuroHomeTpuu. Tpurono- HUH ¥ HEPABEHCTB, B TOM YHCIIE C UCTIOIH30BAHNEM CBOUCTB (DYHKIIHIA
MeTpHuecKue (yHKIUU 31. Kourpoannas pa6ora NeS 2
Pa3nes 6. MHOrOrpaHHHKH W TeJIa BPallleHusl 28
Tema 6.1 Copaepxanne yueOHOr0o MaTepHasia 4
[Ipusma, napasnnenenumnesn, [Ipusma (HakIOHHAA, IpsiMast, IpaBUIbHAsA) U e€ aneMeHThl. [lapannenenunen. CeolicTBa npsi-
Ky0, mupaMuja u ux ceve- MoyrospHoro napauienenunena. Ky6. [lupamuna u e€ anementsl. [lpaBuipHast nupamuaa
HUSA IIpakTHYecKkue 3aHATHA: 2
32. llocTpoeHune cedeHuil MPU3MbI U MUPaMUABl TUIOCKOCTHIO. BhIuncIieHre miomaiy ceueHust
Tema 6.2 Conep:xanue ydeOHOro MaTepuaJia 2
[IpaBuneHbIe MHOTOTpaHHHU- | [lmomans moBepxHOCTH MHOTOTpaHHHUKOB. [IpocTeifne KoMOMHAIIM MHOTOTPaHHUKOB. BhI-
KH B )KU3HU YHCJICHUE 3JIEMEHTOB MPOCTPAHCTBEHHBIX GUTyp (pEéOpa, muaroHanu, yrisl). [IpaBunbHbie
MHOTOTpPaHHUKHU
IIpakTHYecKue 3aHATHA: 2
33. Pemienue 3a1a4 Ha HAXOXKJICHUE MIJIOMIAACH OBEPXHOCTH MHOTOTPaHHUKOB
Tema 6.3 IIpodeccnonaaIbHO-OPMEHTHPOBAHHOE CO/leP:KAHNE 4
Hunuuap, KOHYC, map 1 uX Hunmmaap, konyc, cdepa u map. OCHOBHBIE CBOWCTBA MPSIMOTO KPYTOBOTO IMITHH/PA, IPSIMOTO OK 01, OK 02,
CeYeHUs KpyroBoro konyca. M3o0paxxeHue Ten BpalieHus Ha miockocTh. [lpencrapnenue 06 yceu€HHOM OK 03, OK 04,
koHyce. CeueHus KOHyca (mapajieJIbHOe OCHOBAHUE M MPOXOISIIEe Yepe3 BEPIINHY), CCUCHHS OK 05, OK.06,
nunuHApa (apajuiebHO U IEPIIEHANKYIISIPHO OCH), CEeUeHUs Iapa. Pa3sBepTka MuiInHIpa U KO- OK.07
Hyca
IIpakTHYecKkue 3aHATHA: 2
34. Perienuie 3a7jau Ha HaXOXJIEHHE DJIEMEHTOB IIMIIMH]IPa, KOHYCa M HI1apa
Tema 6.4 Conep:xanue yueOHOro MaTepuasia 4
O0BEMBI 1 TUTOLIAH T10- O06BEM mpsMoyrosibHOTO napajutenenunena. OoséM Kyda. OObEMBI IPSAMOI PU3MBI U LIMITHH-
BEPXHOCTEH Te apa. O6bémbl mupaMupl 1 KoHyca. O0bEM 1mapa
I[MpakTnyeckne 3aHATHSA: 2
35. Beruucnienre 00bEMOB MHOTOTPAHHUKOB U T€JI BpaIlleHUs!
Tema 6.5 IIpodeccnoHaAILHO-OPHEHTHPOBAHHOE COlePIKAHNE 2
[Ipumepsl cummerpuii B [loHsiTHE O CUMMETpPHH B IIPOCTPAHCTBE (LEHTpajIbHAs, OCeBas, 3epkanbHasi). O0o0menue mpea-
npodeccun CTaBJICHUH O MPaBHIBHBIX MHOTOTPaHHUKAX (TeTpa’p, Ky0, OKTadp, JOAEKAdAP, HKOCAIIP)
IIpakTnyeckne 3aHATHSA: 2

36. [IpaBunbHBIE MHOTOTPaHHUKH




Tema 6.6
Pemrenne 3amad. MHorO-

Conep:xanue yueOHOro MaTepuaJia
OOBEMBI 1 TUTOMITAAN ITOBEPXHOCTH MHOTOTPAHHUKOB U TEII BPAITICHIS

TPaHHMKH U TENIa BPAICHUS 37. KonTpoabHasi padora Ne6 2
Paznen 7. IlpousBogHasi u nepBoodpa3Hasi GyHKIHH 42
Tema 7.1 Coaepxanne yueOHOr0 MaTepHasia 2
[onsTHe npousBogHoil. | [Ipupamenue aprymenta. [lpupamenue Gyakuuu. 3anaun, IPUBOAALINE K TOHATHIO TIPOU3-
@opmynsl U mpaBmiaa Aud- | BogHOW. OmpeneneHue MPOU3BOAHON. ANTOPUTM OTHICKaHHS MPOU3BOAHON. DopMymsl audde-
(hepenmpoBaHUs pennupoBanus. [IpaBuna auddhepeHITMpoOBaHAS
IpakTHYecKue 3aHATHS: 2
38. HaxoxeHre Npou3BOAHBIX 3J€MEHTAPHBIX (QYHKIIUHA
Tema 7.2 Coaep:xanue y4eOHOro MaTepuaJia 1
[lonstne o nHempepwsiBHOCTH | lloHsATHE HempeprBHON QyHKINK. CBOMCTBAa HEMPEPHIBHOW (DYHKITH CBSI3b MEXKIY HETPEPHIB-
¢byHkunu. Meton WHTEpBa- | HOCTBIO U TUPPEepEeHINPYEMOCTHI0 GYHKIUH B TOUYKE. AJITOPUTM pEIICHHS HEPABEHCTB METOIOM
JIOB HWHTEPBAJIOB
IIpakTHYecKkue 3aHATHA: 2
39.PenieHne HepaBEeHCTB METOIOM HHTEPBAJIOB
Tema 7.3 Conep:xanue y4eOHOro MaTepuaJia 1
I'eomeTrpuyeckuit U ¢pusmue- | ['eoMeTpruecKnii CMBICI IPOU3BOIHON PYHKIINU — YTIIOBOH KO3 (UITMEHT KacaTeIbHOM K rpa-
CKHU CMBICI POU3BOAHON (uKy QyHKIHY B TOUKE. YpaBHEHHE KacaTelbHOU K TpaduKy GyHKIHH. AITOPUTM COCTABIICHHS 8§ 8 é’ 8§ 8421,
o _ > >
KacarenbHOM K rpaduky Gpyukuuu Y = f(X) OK 05, OK.06,
IIpakTHYeCKHE 3aHATHSI: 2 OK.07
40. I'eoMeTpHUYECKII1 CMBICT TIPOW3BOTHOM
Tema 7.4 Conep:xanue y4eOHOro MaTepuasia 4
MoHotonHOCT,  (yHKIMH. | Bo3pacranue u yObIBaHHE QYHKI[H, COOTBETCTBHE BO3pPACTAHHS U YOBIBaHUS (QYHKIIUH 3HAKY
Touku sxkcTpemyma MPOM3BOAHOM. 3ajaun HA MAKCUMYM M MUHUMYM. AJITOPUTM HCCIIeIOBaHUs GYHKIMH U TIOCTPO-
eHHs ee rpaduKa ¢ HOMOUIBIO MPOU3BOJHOM
IIpakTnyeckne 3aHATHS: 2
42. HaxoxieHue MpoMexyTKOB Bo3pacTanus 1 yObiBanus QyHKIMU. HaxoxqeHne Touek 3Kc-
TpeMyMma
Tema 7.5 Copaepxanne yueOHOr0 MaTepHuasia 2
UccnenoBanne o¢ynkiun u | HMccnenoBanue GyHKIIMKM HA MOHOTOHHOCTh M TIOCTPOEHHE TPaIKOB
MoCTpoeHue rpa)uKoB I[pakTnyeckne 3aHATH: 4
43. UccnenoBanne GyHKIUH HA MOHOTOHHOCTD
44, TlomHoe uccneaoBadne PYHKITUH C TIOMOIIBIO TTPOU3BOTHOM
Tema 7.6 Conep:xanue ydeOHOro MaTepuasia 2

Hawubonbliiee 1 HaMMEHBIIIEE

Haxoxc;[eHHe HauOOJBIIET0 H HAMMEHBIIEr0 3HAYCHUH q)YHKHHfI, TMOCTPOCHHUC Fpa(I)I/IKOB C uc-




3HavYeHue QyHKINN

IMMOJIb30BAHUEM allllapaTa MaTeMaTU4YCCKOI'0 aHaJIn3a

IpakTHYecKue 3aHATHS: 2
45. HaxoxeHrne HanOOJIBIIeT0 1 HAMMEHBIIEeTo 3HaUeHMs (PYHKIINH.
Tema 7.7 IIpodeccnoHaNbLHO-OPUEHTHPOBAHHOE CO/IEPKAHME 2
Haxoxaenne ontumansHoro | HawmGonpliee n HanMeHblIee 3HaueHUs QYHKIUU
pesynaprata ¢ nomMomplo | IIpakTHdeckue 3aHATHA: 2
NPOM3BOJHOM B TpakThie- | 46. Pemenne npakTHYecKy 3a1a4 Ha HAMOOJIbIIIEe M HANMEHbIIIee 3HaYeHHEe (PYHKIIUH C TIOMO-
CKHUX 3afjaqax IIBI0 TPOU3BOTHON
Tema 7.8 Copaepxanne yueOHOr0 MaTepHaJia 2
ITepoobOpasHas  GyHKIMH. | O3HaKOMIEHHE C IOHATHEM HHTErpaia u nepsoodpasuoi mis pyukuun Yy = f (X). Pemenne 3a-
[IpaBuna HaXOKACHUS TEP- | jay Ha cBsI3b IEPBOOGPA3HOI 1 €€ IPOU3BOIHOI, BEIYMCICHHE IEPBOOOPA3HON [UTsl JaHHOI
BOOOPa3HbIX ¢bynxun. Tabmuia GopMyI Uit HaXOXKICHHS MEPBOOOPa3HbIX. I3yueHus mpaBuiia BEIYUCICHUS
epBooOpa3HOH
IIpakTHYecKkue 3aHATHA: 2
47. Beruncienue HeonpeaeIeHHBIX HHTETPaIoB
Tema 7.9 Conep:xanue y4eOHOro MaTepuaJia 2
[Inomanp KpuBONMHEWHOW | 3amayu, NPUBOIAIIME K IOHATHIO ONPEAEIEHHOI0 MHTETPajia — O BHIYMCICHUHN IUIOLIA I KPUBO-
tpaennu. @Dopmyna Hero- | nuHeitHO#H Tpanernun. [lorsarue onpenenenHoro naTerpana. I eomerpuueckuii u puzndeckuit
ToHa-JIeiiOHMIa CMBICIT ofpeienieHHoro uHrerpana. ®opmyna Hetorona-JleiiOnuna. Pemenue 3amad Ha npume-
HEHME MHTErpaja Ui BEIYUCICHUS PU3MYECKUX BEJIMYMH U IJIONIAAeH
IIpakTHYecKkue 3aHATHSA: 4
48. BoruncieHue onpe/ielIeHHbIX HHTETPAJIOB.
49. BeiuucieHue mionaau KPUBOJUHEHHOHN Tparelyu ¢ IMOMOIIbI0 HHTerpaa.
Tema 7.10 Copaepxanne yueOHOro MaTepHuaJia
Pemenue 3amau. Ilpoussoxn- | Popmyns! u npaBuna audpepenuupoBanus. McciaenoBanne GyHKIN ¢ TOMOIIBIO TPOU3BOI-
Has U nepBooOpasHas (yHK- | HoH. Hanbomnbiee n Hanmenblee 3HadeHNs QyHKIWU. Beruucnenue nepBoobpasnoii. [lpumene-
AU HHUE IepBO0Opa3HOi
50. KonTpoJsbHas padora Ne7 2
IIpome:xyTOUYHAsI aTTECTALMSA - IK3aAMEH 24
Bcero 219




3. YCJIOBUS PEAJIM3AILIMU TIPOTPAMMBI YYEFHOM JUCITATLTAHBI

3.1. MaTepuaJbHO-TeXHHYECKOE 00ecneuyeHue

Jlnst peanuzanuy MporpamMmbl Y4eOHON JUCIUILIMHBI IPEyCMOTPEHBI ydeOHbIe ayauTO-
UM U1 IPOBEIECHUS 3aHATUI BCEX BUJIOB, IPEyCMOTPEHHBIX 00pa30BaTeIbHONW IPOrpaMMoii, B
TOM YHCJIE TPYIIOBBIX W MHIUBUAYAJIbHBIX KOHCYJBTAIMH, TEKYIIETO0 KOHTPOJS U IPOMEXKY-
TOYHOW aTTECTALUH, a TAK)Ke IMOMELEHHs Ul CaMOCTOSITENIbHON paboThl, OCHALLIEHHbIE 000pY-
JTIOBaHUEM, TEXHUYECKUMU CPEACTBAMHU O0YUYEHHUS U MaTepHUaIaMH, yIYUTHIBAIOIIUMH TPEOOBaHUS
MEXYHapOAHBIX CTaHIAPTOB:

- HarJsiiHble 1ocoOus (KOMIUIEKThl y4yeOHBIX TaONuL, MJIaKaToB, IOPTPETOB BbIja-
IOIIMXCS YIEHBIX-MAaTEMAaTUKOB U JIp.);

- UH(POPMALMOHHO-KOMMYHUKATUBHBIE CPE/ICTBA;

- 9KpaHHO-3BYKOBBIE IIOCOOUS;

- KOMIUIEKT TEXHUYECKOM TOKyMEHTAllM1, B TOM YMCJIe MacopTa Ha CpelacTBa 00y-
YEHUs, THCTPYKIMH 10 UX UCIOJIH30BAHUIO U TEXHUKE OE30IIaCHOCTH;

- OnOIMOTeYHBIN (OH]I.

B Oubnmoreunsiii poHa BXOAAT yuyeOHUKH, yuyeOHO-MeToauueckne KommiekTsl (YMK),
o0ecreynBaroIMe OCBOCHHE Y4eOHOW IUCLHUIUIMHBI «MaremaThka», peKOMEHJOBAaHHbIE WU
JOIYIIIEHHBIE JIJIs1 UCTIOJIb30BaHUs B MPO(ECCHOHATBHBIX 00pa30BaTeIbHBIX OpPraHU3alUsiX, pea-
JU3YIOLIMX 00pa30BaTeNbHYIO IPOrpaMMy CpelHero oo1ero oopa3oBaHus B peeaax OCBOCHUs
OIIOII CIIO Ha 6a3e 0cCHOBHOTO 00111eT0 00pa30BaHUsI.

bubnuoreunsiii poHA JONOJHEH SHIMKIONEIUSIMHU, CIPAaBOYHUKAMH, HAyYHOH, Hay4yHO-
MONYJIIPHOM U IPYrOMl JINTEpaTypoH 110 MATEMATHKE.

B mponecce ocBoeHus mporpammbl y4eOHOW IUCLHUIUIMHBL «MaTeMaTuka» CTYIEHTbI
UMEIOT BO3MOXKHOCTB JIOCTYIA K 3JIEKTPOHHBIM Y4eOHBIM MaTepHajaM 10 MaTeMaTHKe, NMEI0-
IIMMCSL B CBOOOJHOM JI0CTYIE B ceTU VIHTepHET (31eKTPOHHBIM KHUTaM, IPAKTUKyMaM, TECTaM,
matepuanam EI'D u np.).

3.2. UndopmanuonHoe odecrnieyenne o0yueHust
Jlns peanu3anuy nporpamMmbl OMOIMOTEYHBIN (DOH]T YKOMITJIEKTOBAH NMEYaTHBIMU U (UJIH)
AIIEKTPOHHBIMU 00pa30BaTebHBIMU W HH()OPMAIIMOHHBIMU PECypCaMH, PEKOMEHIOBaHHBIMHU
JUISL UCTIOJIb30BaHUS B 00pa30BaTeIbHOM IPOLECCE.

OcCHOBHBIC MCTOYHUKH

1. Anmumos II.A. AnreOpa 1 Hadajma MaTeMaTH4YECKOTo aHanu3a. ba3osblil ypoBeHb: 10-
11 xmaccel: YueOHuk amsi oOmeodpaszoBarenbHbix yupexaenuid/ LA, Anumos, FO.M. Komsi-
ruH.-M.: IIpocs., 2022.-464 c.

2. Aranacsa JI.C. T'eomerpus, 10—11 kmaccer: yue6. Ui 001eo0pa3oBaT. yIpexKIeHU:
6a3oBbiii 1 ipodui. ypoBuu. / JI.C. Atanacsn, B.®. byrysos, C.b. Kagomies u ap. — 18 u3g. —
M.: Tlpoceemenune, 2022. — 255 c.

I[OHOJIHI/[TCJII)HI)IC HCTOYHUKH
1. Mopaxosuu, A.I'., CemenoB I1.B. Anrebpa u Hauana MaTeMaTUYECKOro aHaIU3a.

10 kmacc. B 2 u. Y. 1. Yuebnuk ansa ydammxcs o01meoOpa3oBaTeNbHBIX YUpexkaeHui (mpo-
buneHBI ypoBeHB) - M.: MHemo3uHa, 2021

16



2. MopakoBud u ap. Anredpa U Hayasia MaTeMaTHueckoro aHanusa. 10 kmacc. B 2 4.
Y. 2. 3amauHuK Ui y4danmxcsl 001eo0pa3oBaTebHBIX YUPEKIeHNUN (MPODUIBHBIN YPOBEHBD)
- M.: Muemo3suna, 2021

3. Mopnkosuu, A.I'., CemenoB I1.B. AnreOpa u Hayaima MaTreMaTHYeCKOTO aHaIW3a.
11 kmacc. B 2 u. Y. 1. YuebHuk ans ydammxcs o01meo0pa3oBaTeNIbHBIX YUpexkaeHui (mmpo-
¢buneHBI ypoBeHb) - M.: MueMo3una, 2020

4. MopakoBud u ap. Anredpa U Hayasia MaTeMaTHuecKoro aHanusa. 11 kmacc. B 2 4.
Y. 2. 3amayHuK Ui y4danimxcsl 001meo0pa3oBaTeIbHBIX YUPEKASHUH (MPOPUIBLHBIN YPOBEHB)
- M.: Muemosuna, 2020

HNuTepHeT-pecypcsl

1. MaremaTtuka B OTKPBITOM  KOJUIEDKE -  [DJNEKTpOHHBIA  pecypc]:
http://www.mathematics.ru

2. Math.ru: Marematuka u  oOpasoBanue -  [DJEKTpOHHBIH  pecypc]:
htpp:\\www.math.ru

3. MOCKOBCKUI1 LIEHTp HENPEPHIBHOTO MaTeMaTH4ecKoro oOpa3oBaHHs - [Diek-
TpoHHBIN pecypc]: http:\\mccme.ru

4, Allmath.ru—scs MaTemaThika B OJZHOM MecTe - [DIEKTPOHHBIH pecypc]:
http:\\www.allmath.ru

5. EqWorld: Mup martemarudyeckux ypaBHeHH#l - [DJEKTpOHHBIH pecypc]:
http:\\eqworld.ipmnet.ru

6. Exponenta.ru: oOpa3zoBaTenbHbIil MaTeMaTHYeCKUW CalT - [DJIEKTpOHHBIN pe-
cypc]: http:\\www.exponenta.ru

7. ['eomeTprueckuii moprai - [DnekTponHsiil pecypc]: htpp:\\ www.neive.by.ru

8. I'paduku Gynkumii - [Dnextponnsiit pecypc]: http:\\graphfunk.narod.ru

9. JunakTuueckue marepualibl M0 MHPOpPMATHKE W MaTeMaTHKe - [DIIeKTPOHHBII
pecypc]: http:\\comp-science.narod.ru

10. EI'D nmo maremaruke: MOJATOTOBKAa K TECTUPOBAHUIO - [DJEKTPOHHBIA pecypc]:

http:\\www.uztest.r
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4. KOHTPOJIb U OIIEHKA PE3YJLTATOB OCBOEHHMS YYEFHOI

TACIATITAHBI

KOHTpOJ'IB M OIICHKA PE3YJIbTaTOB OCBOCHHUMA O6H.[€O6p&30B3T€J'IBHOfI AUCIHUILIIMHBI PAaCKpPbI-
BarOTCA 4CPE3 AUCHUINIMHAPHBIC PC3YJIbTAThl, HAIIPABJIICHHBIC Ha (bOpMI/IpOBaHI/IC 06H_[I/IX KOMIIC-
TCHHI/Iﬁ 110 pasaciiaM U TEMaM COJACPIKaHHUA yqe6Horo mMarepuajia.

0o-
masi/mpodeccuoHaaIbHAs
KOMIETEHIIUs

Pasznen/Tema

Tun oueHOYHbIX MeponpPUATHI

OK 01. Brioupatsb crmoco0bt
peleHus 3aaa4 npogeccuo-
HAJILHOU JIEATEIILHOCTH IPUME-
HUTETHHO K Pa3INIHBIM KOH-
TEeKCTaM

P1,Temsr 1.1,1.2,1.3 I1-0/c, 1.4
P2 Temsr2.1,2.2,2.3,24,2.5,
2.6,2.7I1-o0/c, 2.8

P 3, Temr 3.1,3.2,3.3,3.4, 3.5,
3.6 IT-o/c, 3.7

PS5 Temsr 5.1,52,53,54,5.5,
5.6

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

6.5 IT-o/c, 6.6
P7,Temr 7.1,7.2,7.3,7.4,7.5,
7.6, 7.7 -0/c,7.8,7.9,7.10

'Y CTHBII o1poc

MHauBUIyaIbHAS CAMOCTOSATEIbHAS
pabora

[IpencraBienne pe3ynbTaTOB Mpak-
TUYECKHUX padoT

KontposbHas paboTa

Brinmonnenue 3agaHuii Ha SK3aMEHE

OK 02. Ucnons30BaTh cOBpe-
MEHHBIE CpPEICTBA MOUCKA, aHa-
JM3a U MHTEpIIpeTanu HHdop-
Maruy, 1 HHGpOpMaMOHHbIC
TEXHOJIOTHH JUIS BHITIOTHEHUS
3as1a4 MpoeCcCUoHaIbHOM Jes-
TEILHOCTH

P1, Temsr 1.1,1.2, 1.3 T-0/c, 1.4
P2 Temsr2.1,2.2,2.3,2.4,2.5,
2.6,2.711-0/c, 2.8

P 4, Tems1 4.1, 4.2 I1-o/c, 4.3, 4.4,

4.5
P 5, Temrr 5.1,5.2,5.3,54,5.5,
5.6

'Y CTHBII onpoc

MuauBuyanbHas caMOCTOATENIbHAS
paboTa

[IpencraBienne pe3ynbTaTOB Mpak-
TUYECKUX paboT

KontposbHas paboTa

Brinonnenue 3a1aHuii Ha SK3aMEHE

OK 03. [InanupoBaTh U peaiu-
30BBIBATh COOCTBEHHOE IIPO-
(beccroHaNnbHOE U THYHOCTHOE
PasBUTUC, IPCANIPUHUMATCIIb-
CKYIO JIeSITEIEHOCTE B ITpodec-
CHOHAITLHOH c(hepe, UCIOIb30-
BaTh 3HAHUS MO (PUHAHCOBOMN
T'paMOTHOCTHU B pa3/IMYHBIX
JKN3HCHHBIX CUTYyallusAX

P1, Temsr 1.1,1.2,1.3 I1-0/c, 1.4
P2, Tems1 2.1,2.2,2.3,2.4, 2.5,
2.6,2.7I1-o/c, 2.8

P 3, Temsr 3.1,3.2,3.3,3.4,3.5,
3.6 IT-o/c, 3.7

P4, Temn1 4.1, 4.2 I1-0/c, 4.3, 4.4,

4.5

P 5, Temnr 5.1,5.2,5.3,54,5.5,
5.6

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

'Y cTHBIN ompoc

MuavBuyansHast cCaMOCTOSITeIbHAS
paboTa

[MpencTaBienue pe3yIbTaToOB MpakK-
TUYECKHIX padoT

KonTtposbHas paboTa

BeimoHeHue 3a1aHnil Ha SK3aMEHe

OK 04. D¢ dexTrBHO B3aUMO-
JIeiCTBOBAThH M PabOTATh B KOJI-
JIEKTHBE U KOMaH/Ie

P2, Temsr 2.1,2.2,2.3,2.4,2.5,
2.6,2.71I1-o/c, 2.8

P 3, Temsr 3.1,3.2,3.3,3.4,3.5,
3.6 IT-o/c, 3.7

P 5, Temn1 5.1,5.2,5.3,5.4,5.5,
5.6

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

6.5 I1-o/c, 6.6
P7,Temn 7.1,7.2,7.3,7.4,7.5,
7.6, 7.7 II-0/c, 7.8,7.9,7.10

'Y cTHBIN ompoc

MuanBuayanbHas CaMOCTOSITEIbHAS
paboTa

[IpencraBieHue pe3yabTaTOB MpaK-
TUYECKUX PaboT

IKonTponbHas paborta

BrironHenue 3a1aHui Ha SK3aMEHE

OK 05. Ocy1iecTBIATh YCTHYIO
Y TUCbMEHHYIO0 KOMMYHHKAIHIO
Ha TOCYJapCTBEHHOM SI3bIKE

P1,Temsr 1.1,1.2,1.3 I1-0/c, 1.4
P2, Tems1 2.1,2.2,2.3,2.4,2.5,
2.6, 2.7 I1-o/c, 2.8

'Y cTHBIH ompoc
MuauBuyanbHas caMOCTOATENIbHAS
abota
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Poccutiickoit @enepanuu ¢ yde-
TOM OCOOEHHOCTEHN COLIMAILHO-
T'0 U KyJbTYPHOTO KOHTEKCTa

P4, Temr1 4.1, 4.2 T1-0/c, 4.3, 4.4,
4.5

PS5, Temsr 5.1,5.2,5.3,54,5.5,
5.6

[TpencraBnenue pe3ynbTaToB MpaK-
THYECKHUX PabOT

KonTposbHas pabora

BeimoHeHUE 3aJaHUI Ha DK3aMCHE

OK 06. IIposiBaTh rpaxk/iaH-
CKO-TIATPHOTHYECKYIO ITO3ULIHIO,
J€MOHCTPUPOBATh OCO3HAHHOE
MOBE/ICHNE Ha OCHOBE TPaAMLIU-
OHHBIX 00IIEYeI0BEYECKUX
LICHHOCTEH, B TOM YHCIIE C y4e-
TOM rapMOHHU3AIIUN MEXHAIHO-
HaJbHBIX U MEXPETUTHO3HBIX
OTHOULICHUH, IPUMEHSTh CTaH-
JapThl aHTUKOPPYILIUOHHOTO
MOBEICHUS

P2, Temr1 2.1,2.2,2.3,2.4,2.5,
2.6,2.7I1-o0/c, 2.8

P 6, Temn1 6.1, 6.2, 6.3 [1-o/c, 6.4,
6.5 IT-o/c, 6.6

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

'Y CTHBIH oIpoc

MHIuBHTyalIbHASL CAMOCTOSITENIbHAS
pabora

[TpencraBnenue pe3ynbTaToB MpaK-
THYECKHUX PabOT

KonTtponbHas padora

IBrinosiHEHUE 33/1aHUI HA IK3aMEHE

OK 07. CopnelicTBOBaTh COXpa-
HEHUIO OKPYKAIOIIEN cpelibl,
pecypcocOepexeHnto, mpruMe-
HATH 3HaAHUA 06 U3MCHCHNU
KIIUMATa, IPUHIHUITEL OepesKin-
BOTO TIPOM3BOJICTBA, 3 dek-
THUBHO JIEHICTBOBATh B UPE3BHI-
YalHBIX CUTYaLHIX

P2 Temsr2.1,2.2,2.3,24,2.5,
2.6,2.7I1-o/c, 2.8

P 3, Temsr 3.1,3.2,3.3,3.4,3.5,
3.6 IT-o/c, 3.7

P 6, Temsl 6.1, 6.2, 6.3 I1-o/c, 6.4,
6.5 IT-o/c, 6.6

'Y CTHBII Onpoc

MuauBuayanbHas caMOCTOATENIbHAS
paboTa

[IpencraBienne pe3ynbTaToOB MpaK-
TUYECKUX paboT

KontposbHas paboTa

Brinonnenue 3a1aHuil Ha SK3aMEHE

OK 09. ITonb3oBatbcs podec-
CHOHAJIBHON TOKYMEHTaluuen
Ha rocyIapCTBEHHOM U MHO-
CTPaHHOM SI3bIKaxX

P1, Tems 1.1, 1.2, 1.3 I1-0/c, 1.4
P2 Temsr2.1,2.2,2.3,2.4,2.5,
2.6,2.711-0/c, 2.8

P 3, Temsr 3.1, 3.2, 3.3, 3.4, TT-o/c,
3.7

P 4, Temsr 4.1, 4.2 T1-o/c, 4.3, 4.4,
4.5

P 5, Temsr 5.1,5.2,5.3, 5.4,

P7, Temsr 7.1,7.2,7.3,7.4,7.5,
7.6,7.711-0/c, 7.8,7.9,7.10

'Y cTHBII onpoc

MuauBuyanbHas caMOCTOATENbHAS
paboTa

[IpencraBienue pe3ynbTaToOB IpaK-
TUYIECKIX padoT

KontposbHas paboTa

Brinonnenue 3a1aHuii Ha SK3aMEHE

[1IK 2.3. Ucnonbs30BaTh OCHOB-
HBbBIC METOAbI U HpI/IéMI)I cratu-
CTHKH JJIsl pEIICHHS TIPaKTHUe-
CKHUX 3371a4 KOMMEpUECKOH Jie-
SITEJIbHOCTH, ONPECIIATh CTa-

TUCTUYCCKHEC BCIIMYHHBI, ITOKA-
3aTeNId BapUAIlUU U UHIIECKCHI

P2, Tems1 2.1,2.2,2.3,2.4,2.5,
2.6,2.711-0/c, 2.8

P4, Temr1 4.1, 4.2 I1-0/c, 4.3, 4.4,
4.5

'Y CcTHBIH orpoc

MHnuBHUTyallbHAsE CAMOCTOSITENIbHAS
paboTa

[IpencraBieHue pe3yabTaTOB MpaK-
TUYECKHIX padoT

KonTponbHas pabora

BrinonHenue 3a1aHui Ha SK3aMEHE

Ao E

6.
7.

BOl'lpOCbI K 3K3aME€HYy 10 JUCHUIIJINHE

«MaTteMaTuKa»

IIpocThle U CIIOKHBIE TPOLIECHTHI.
CreneHs ¢ palmoHaIbHBIM ITOKa3areneM. OnpenenaeHre KopHs N-0il CTENEHU U €ro CBOICTBaA.
Crenennas ¢pynkius. ['paduk crenenHoit pyHkunu, ee CBONUCTBA.

[MokazarenbHas GpyHkims. Ee cBoiicTBa, 00mmii Bux rpaduka nmokasareabHol GyHkimu (a>

1).

[TokazatenpHas ¢yakuus. Ee cBoiicTBa, 00muit By rpaduka nokazarensHoi GyHKImu (0 <a

<1).

Jlorapudm. Onpenenenne. CBOICTBA.
Jlorapupmuueckas ¢pynkuus. Ee cBoiictBa, rpaduk (a> 1).
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10.
11.
12.
13.
14.
15.

16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.

35.

36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.

49.
50.
51.

52.
53.

Jlorapupmuueckas ¢pynkus. Ee cBoiicta, rpapuk (0 <a <1).

OmnpeneneHre OCHOBHBIX MOHITHI KOMOMHATOPHUKY: TIEPECTAHOBKH, COYCTAHUS, PA3MEIIICHUS.
Omnpenenenue coObITHSI, BEPOSITHOCTH cOObITUS. ClIOKEHHE U YMHOKEHHUE BEPOSITHOCTEH.
Omnpenenenue coObITH, BEpOATHOCTH coObITHs. Kitaccmueckoe orpeienenne BeposITHOCTH.
®opmyna bepuymiu.

Tpuronomerpuyeckue ¢pynkunu. OnpenesneHue cuHyca, KOCHHyca, TaHreHca, KOTaHTeHCa.
Pannannas mepa yria. [lepexos oT rpaaycHOM Mephl K paJiMaHHOW U HA00OPOT.

3HaKU CHUHYCa, KOCUHYCa, TAaHT€HCa, KoTaHreHca. CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC YIJIOB

o —a..

3aBUCUMOCTh MEXIY TPUTOHOMETPHUECKUMH (PYHKITUSIMH OJHOTO yIJIa.

®opmyJibl JBOMHOTO yriia. GOpMyJibl CIOKECHUS.

IIpaBuno mnpuseneHuUs.

VYpaBuenue C0S X = a. O0muii cinyyait. YacTHbIe cirydan.

VYpaBHenue Sin X = o.. O0mwmii ciy4yaid. YacTHbIe citydau.

VYpaBuenue tg X = a. YpaBHeHue ctg X = a.

[TonsiTue arccos o. Arccos oTpuIaTeNIbHOrO 3HAUEHUSI.

[Mousitue arcsin o. Arcsin oTpUIIATEIBHOTO 3HAYCHHUS.

[TonsiTue arctg o. Arctg oTpuLaTeILHOrO 3HAYEHUS.

[TonsiTue arcctg o. Arcctg orpunaTeaIbHOTO 3HAUYCHUS.

@yHKIHMs Y = COS X, ee CBOICTBA, rpaduk.

Odyukius Y = Sin X, ee cBoicTBa, rpaduk.

Oynkius Y = tg X, ee cBoicTBa, rpaduk.

Oyukuus Y = Ctg X, ee cBoicTBa, rpadukK.

[Tpon3BonHas PyHKIUH, OTIpE/ICICHNUE.

[TpaBuna nquddepeHupoBaHusl.

['eomeTpHUYEeCKHiI CMBICI MPOU3BOAHON. YpaBHEHHE KacaTeIbHOH K TpaduKy GyHKINH.
Hccnenoanue pyHkunu Ha yObIBaHHE U BO3pAaCTaHUE.

Touku sKcTpeMyma U 3KcTpeMyMbl GyHKIuU. MccnenoBanne pyHKIUU Ha TOYKH SKCTPEMyMa

U 3KCTpEMYM (DyHKIUH.

Haubounpiee n HanMenbiiee 3Ha4eHns (yHKIMK Ha oTpe3ke. VcenenoBanue GyHKINU HA

HanOoJIbIlIee U HAUMEHBIIIEEe 3HAUCHHS Ha OTPE3KCE.

IIpeamer crepeomeTpuu. AKCHOMBI CTEPEOMETPHH.

IIpenmer crepeomerpun. CIeICTBUSA U3 AKCUOM CTEPEOMETPHUH.

[TapannensHble psiMblEe B TPOCTpaHCTBE. Teopema o napaienbHbIX MPSIMBIX.
[TapamienpsHOCTH MPSAMON U TUIOCKOCTH. [IpU3HaK napauieabHOCTH MPSIMON U TNIOCKOCTH.
B3aumHoe pacnionoxeHue nNpsMbpIX B IPOCTPAHCTBE.

CkpemuBarouecs npsmele. [Ipu3Hak CKpemmBarOMUXCs IPSIMBbIX.

VYroa Mexay npsiMbIMU B TPOCTPAHCTBE.

B3anmHOe pacrnosokeHne NpsMOM U INIOCKOCTU B IPOCTPAHCTBE.

[TapannensHble ockocTH. [Ipu3Hak mapamienbHOCTH ABYX TIOCKOCTEM.

[TapamnenpHble m1ockocTH. CBOMCTBA NapalljIeNIbHBIX INIOCKOCTEM.

[Tapannenenunen. aeMeHTHI Hapajielenuea.

[Tapamnenenunen. ColicTBa napauieienuIea.

[lepnieHquKyngpHBIE MPsIMbIE B IPOCTPaHCTBE. JIeMMa o MepneHIuKYISIPHOCTH JIBYX Mapaj-

JICJIBHBIX NPSAMBIX K TpCTBCﬁ HpHMOﬁ.

[lepnenauKyISIpPHOCTD MPSAMOM M TUIOCKOCTHU. [IpU3HAK NepneHIuKyIIpHOCTH NPIMON U

IIJIOCKOCTH.

HepneHJmenﬂp ¥ HaKJIOHHas. PaccTosHNE OT TOUKHU A0 IIOCKOCTH, MEXKAY MapalJICIIbHBIMU.

IJIOCKOCTAMMU, HpHMOﬁ u HapaHHeHBHOﬁ en IHIOCKOCTBIO, MCKY CKPCIIHNBAOMIUMUCS IPAMBIMUA

VYros Mexay NpsMOHN U IUIOCKOCTBIO.
B3aumHoe pacnonoxeHnue niaocKocTeN B MPOCTPAHCTBE.
ITepnenaukynspHble II0CKOCTH. [IpU3HaK NEpIEeHUKYISIPHOCTH ABYX IIJIOCKOCTEH.
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54.
55.
56.
57.
58.
59.

60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.

TeopeMa 0 Tpex nepreHauKyIIsIpax.
JByrpanubiii yroi. IlepneHauKyIsIpHOCTh MIIOCKOCTEM.
[TpsimoyronbHbIi napamienenune]. CBoiicTBa NPAMOYTOJIbHOIO Mapajuleenuneaa.
JekapToBa cucrema KOOpAuHaT Ha I1ockocTu. OnpeaeneHue BeKTopa, MOAYIsl BEKTOpa.
PaBencTBo BekTOpoB. Ci105K€HHE BEKTOPOB. ¥ MHOKEHUE BEKTOpA HA YHUCIIO.
Brruncnenue KoopIuHaT BEKTOpa, CKAIIPHOTO MPOU3BEACHUS BEKTOPOB. YTOI MEXKIY

BCKTOpaMHU.

[TonsitTue MHOTOrpaHHUKA. [IpaBUIbHBIE MHOTOTPAHHUKH.
IIpusma. [IpssmMas u npaBUIIbHAS ITpU3Ma.
[Tpusma. Ilnomans 60KOBOM U MOIHOM MOBEPXHOCTH MPU3MbL. OOBEM MTPHU3MBI.
[Tupamupa. [TpaBunbHas nupamuaa.
[Mupamupa. [Inomans 60KOBOW U MOJIHOW MOBEPXHOCTH MUpaMubl. O0beM MUPaMUIbI.
[Munuaap. OCHOBHBIE CEYEHUS LUIMHIPA.
[Mununap. [Inomaab NoBEpXHOCTU U 00BEM LIMIIUHAPA.
Konyc. Ceuenus konyca.

Komnyec. [Tnomnans 60KOBOH U MOTHON TOBEPXHOCTH M 00bEM KOHYCA.

Cdepa, map. O6bem mapa, mwiomass chepol.
Cdepa, map. Ceuenus mrapa.

OnucaHue MKaJbI OlleHUBAHUS

CocTaBIISIOIIHNE
KOMITIETEHIIUN

OIEHKH C®POPMHUPOBAHHOCTH KOMIETEHIIAI

Hey/I0BJIeTBOPH-
TeJIbHO

YIOBJIETBOPUTEIb-
HO

XOpo1o

OTJIMYHO

IlosHOTA 3HA-

YpoBeHb 3HaHU
HIDKE MUHUMAJIb-
HBIX TPEOOBaHUI.

MunuMansHO [10-
IIyCTUMBII YPOBEHb
3HaHu. JlonmyiieHo

YpoBeHb 3HaHUH B
00BeME, COOTBET-
CTBYIOILIEM TIPO-

YpoBeHb 3HaHUH B
00BeEME, COOTBET-
CTBYIOIIEM IIPO-

rpamMMme HOJrOoTOB-

HUH HNmenu mecto rpy- MHOT'0 HETpyObIX rpaMme moAro- Ky, JlomymnieHo He-
ObIc OIIHUOKH. OILITHOKY. TOBKH. JlomyiieHo CKOJIBKO HeCyIIe-
HECKOJBKO Tpy- CTBEHHBIX OIIHOOK.
OBIX OIHOOK
[Ipu pemennn [Iponemonctpupo- IIponemoncTpupo- [IponemoHcTpupo-
CTaHJAPTHBIX 3a- BaHBI OCHOBHBIE BaHBI BCE OCHOB- BaHBI BCE OCHOB-
Jlad He IPOJEMOH- yMmeHusl. Pemenst Hble yMeHus. Pe- HBIE YMEHHUSI, He-
CTPUPOBAaHbI HEKO- TUIOBBIE 3aJ]a4U C LIEHBI BCE OCHOB- KOTOPBIE - Ha
TOPBIE OCHOBHBIE HerpyObIMH OIINO- HBbIE 3a/1a44 C He- YPOBHE XOPOLIO
YMEHHS U HaBBIKH. KaMu. BeInonHeHs! rpyOBIMHU OG- 3aKpEIUICHHBIX
Hajuuune HNmenn mecto BC€ 3a/1aHHs HO HE KaMHU. BeInonHeHbl HaBBIKOB. PelieHsl
yMeHui rpyObIe OLIHOKH. B TIOJTHOM 0OBeEMe. BCE 3aJIaHMs, HO C BCE OCHOBHBIE
(HaBBIKOB) HEKOTOPbIMU 3aJ1a4 C OTAEIb-

HEOOYCTAMMU.

HBIMU HECYIIIE-
CTBEHHBIMH
ombkaMu. BeI-
MTOJTHEHEI BCE 3a-
JIaHUs, B ITOJTHOM
o0beMe, 6e3 Heo-
YETOB.
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