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1. MACIIOPT PABOYEM IMPOT'PAMMBI YYEBHOTI'O ITPEIMETA
MATEMATHKA
1.1. Ob6sacTh NPpUMeEHEHHUS MPOrPAMMBI
Pabovas mporpamma y4eOHOTO mpenMeTa SBISETCS COCTAaBHOW YacThIO MPOTPAMMHO-
METOAMYECKOTO CONIPOBOXKICHUS 00pa3oBarenbHON MPOTPaMMBI (OID) CpPEAHETO
npodeccronanbHoro obpazoanust (CIIO) mporpaMMbl TOATOTOBKH CIICIUAIMCTOB CPEIHETO
3BeHa 1o cnernuanbHocT 27.02.07 «YnpaBieHre Ka4eCTBOM IMPOAYKIUH, [IPOLIECCOB U YCIYT (110

OTPaCIISIM)».

1.2. MecTo yueOHOTr0 npeIMeTa B CTPYKTYpe NPOrpaMMbl MOATOTOBKH CIENUATUCTOB
CpeJAHero 3peHa
VYueOnpiii ipeaMeT «Marematukay SIBISETCS MpeaMETOM 00Ieo0pa30BaTEILHOTO ITUKIIA

(yrnyOneHHBIH ypOBEHB).

1.3. Heau u 3agaun y4eOHOro npeaMeTa, Tpe0OBaHUS K Pe3y/1bTATAM OCBOEHHS y4eOHOro
npeaMera
1.3.1 llein yyeOHOrO0 mpeamera

Copnepxxanne mnporpammbsl ydeOHOro mpeamera «MaTeMaTuKa» HaIpaBlIeHO Ha
JOCTH)KEHHUE CIIETYIOLINX LIeTIeH:

— (opMHpOoBaHHE IEHTPAJbHBIX MAaTE€MaTHUYECKMX IOHATUH (YMCIO, BEJIMYMHA,
reomerpuyeckas (¢Gurypa, NepeMeHHas, BEpOSITHOCTb, (YHKLUSA, MPOU3BOJHAs, HHTErpan),
o0ecrneynBaroIUX PEEMCTBEHHOCTh U IEPCIEKTUBHOCTh MaTeMaTHYeCKOro oOpa3oBaHUs
00yJaroIuXcs;

— nojBe/ieHre 00yJaroIuXxcs Ha JOCTYITHOM JIIsl HUX YPOBHE K OCO3HAHUIO B3aUMOCBSI3U
MaTeMaTUKU M OKPYXKAIOLIEro MUpa, MOHMMAaHUI0 MAaTEeMAaTUKU KakK 4acTh OOLIeH KyJabTypbl
YeJI0BEUEeCTBa;

— pa3BUTHE HUHTEJUIEKTYyalIbHBIX M  TBOPYECKUX CIIOCOOHOCTEH  OOydaromiuxcs,
[I03HABATEIbHON AaKTUBHOCTH, HUCCIIEI0BATENBCKUX YMEHUM, KPUTUYHOCTH MBILUIEHUS, HHTEpeca
K U3y4ECHHIO MaTEMATUKH;

— ¢opmupoBaHue  (YHKIMOHAJIBHOM  MaTeMaTH4ecKOl  I'paMOTHOCTH:  yMEHHS
pacrno3HaBaThb MaTEMAaTUYECKUE ACTIEKThl B PEAJIbHBIX KU3HEHHBIX CUTYalUsX W NPU U3Y4YEHUU
JPYrux y4eOHBIX MPEAMETOB, MPOSBICHUS 3aBUCUMOCTEH M 3aKOHOMEpHOCTEH, (OpMyInpOBaTh
WX Ha S3bIKE MAaTeMAaTHKM U CO34aBaTb MAaTeMaTHYECKUE MOJEIH, NPUMEHSATh OCBOCHHBIN
MaTeMaTH4YECKUI anmapar Uil pEUIeHUs IIPAKTUKO-OPUEHTUPOBAHHBIX  3ajad,

HUHTCPpHIPCTUPOBATE U OUCHUBATL IMOJTYYCHHBIC PE3YJILTATHI.



1.3.2 Il;ianupyemble pe3y/abTaThl 0CBOEHHUsI y4eOHOro npeamera B coorsercteun ¢ ®I'OC

CIIO u ua ocaose ®I'OC COO

OO01mume KOMNEeTEHIMHA

IlnanupyeMsble pe3yJIbTAThI 00y4eHUSsI

Oo6mme

JucuunanHapHbie

OK 01 Bsi6bupats
CITIOCOOBI pEIICHHS
3a1a9

PO eCCHOHATHFHOMN
eATENEHOCTH
[PUMEHUTENHEHO

K pa3IuYHbIM
KOHTEKCTaM

- TOTOBHOCTb K TPY/ly, OCO3HAHUE
[ICHHOCTH MAacCTEPCTBa, TPYIAOITI00uE;

- TOTOBHOCTh K aKTHBHOH J€SITEILHOCTH
[TEXHOJIOTHYECKOH U COLMAIHLHOMI
HATIPaBJICHHOCTH, CIIOCOOHOCTh
MHUIIUAPOBATH, IUTAHUPOBATh U
CaMOCTOSITEITLHO BBITOJHSITH TAKYIO
eI TEIIbHOCTD,

- HHTEepEC K pa3InyHbIM chepam
npodecCcHOHANTBHOM eI TENBHOCTH,
OBnajieHle YHUBEPCATbHBIMU
[yIeOHBIMH TT03HABATEIHHBIMU
TelCTBUSIMU:

a) 0a30BbIC JIOTHYCCKUE ACUCTBHS:

- CAMOCTOSITENTLHO (pOPMYIIUPOBATE U
AKTYaJIM3UPOBATh NPOOIIEMY,
[paccMaTpHUBaTh €€ BCECTOPOHHE;

- YCTaHABJIMBATh CYLLECTBEHHBIN
HpH3HaK WX OCHOBAHUSA OJI51
CpaBHEHHUS, KacCu(UKAUU U
0000IIEH S,

- ONpENeNATh LEeNU AeITeTbHOCTH,
3a/1aBaTh MapaMeTphl U KPUTEPUH UX
TOCTIDKEHU,

- BBISIBJISITH 3aKOHOMEPHOCTH U
MPOTHBOPEYHS B PaCCMaTPUBACMBIX
IBJICHUSX ;

- BHOCUTh KOPPEKTUBHI B JICATEIIbHOCTB,
OLIEHIBATh COOTBETCTBHE PE3yIHTATOB
[1eJIIM, OLICHUBATh PUCKH ITOCIIEACTBUI
eI TEILHOCTH;

- pa3BUBaTh KPEaTUBHOE MBIIILICHHE
[IpU PELICHNH KU3HEHHBIX po0ieM
0) 6a30BbIC HCCIIEOBATEILCKIE
nelCcTBUS:

- BIIQJIETh HABBIKAMH ydeOHO-
MCCIIEI0BATENBCKOM U POEKTHOM
MesITeTbHOCTH, HABBIKAMH Pa3pelIeHUs
pobiem;

- BBIIBIISITH IPUIHHHO-CIICICTBEHHEBIE
CBSI3M M aKTYaJM3UPOBATH 3a1ady,
BBIZIBUTATH THITOTE3Y €€ PEIICHUs,
HAXOIUTH apTYMEHTHI JIJIS
TOKa3aTenbCTBA CBOMX YTBEPKICHUH,
3a/1aBaTh MapaMeTpPhl U KPUTEPUH
[peIIICHMST,;

- AaHATM3UPOBATH ITOJTYICHHBIE B XO/IE
[pEIICHMSI 3a/1a4H PE3YIIBTATEHI,
KPUTHYECCKH OIICHUBATH UX
TOCTOBEPHOCTH, IPOTHO3UPOBATH
M3MEHCHHE B HOBBIX YCIIOBHSAX;

-- YMETh IIEPEHOCUTH 3HAHUSA B
[TO3HABATEIBHYIO U IPAKTUICCKYIO
00J1aCTH JKU3HEIEITEILHOCTH;

- YMETh MHTETPUPOBATH 3HAHUS W3
[PA3HBIX TIPEIMETHBIX 00JIACTEH;

- BBIJIBUT'aTh HOBBIC WICHU, IpCAJIaraThb

-BIIAJICTh METOIAMH JIOKA3aTENbCTB, ATOPUTMAMH
peliieHus 3aa4; yMeHne (opMyaHpoBaTh
OTpeieTICHHs, aKCHOMBI M TEOPEMBI, TPUMEHSTh
MX, IPOBOJUTD JI0Ka3aTEIbHBIC PACCY)KICHHS B
XOJle PEIlCHUs 3a/1aY;

- YMETh OMEPHPOBATH MOHITUSIMH: CTEIICHb YUCTIA,
morapudm yKcia; yMEHHE BBITIOIHSATh
BBIYMCIICHHE 3HAYCHHUIT U MPeoOpa3oBaHus
BBIPKEHHUIT CO CTENEHSIMHU U JIorapudmMamu,
MmpeoOpa3oBaHus TPOOHO-PAIIMOHATBHBIX
BBIpaXKEHU;

- YMETh OMEPHPOBATH MOHITHSIMHU: PAllHOHAIIBHBIE,
HMppalMoHaibHbIe, TOKa3aTeNbHbIe, CTEIICHHbIE,
morapuGMIYecKre, TPUrOHOMETPHIECKHE
YPAaBHCHUS 1 HEPABCHCTBA, UX CUCTEMBI;

- YMETh ONEepUPOBATH MOHATHAMU: (PyHKIUS,
HerpepbIBHAS (QYHKIIWS, TPOU3BO/IHAS,
epBooOpa3Hasi, OpeIeNICHHbIH HHTErPAJ, YMETh
HAXOAMTH MPOM3BO/IHBIE dJIEMEHTAPHBIX (DYHKIIMH,
HCIIOJIB3Ys CIIPABOYHBIC MaTE€pUAJIbI; UCCIIEA0BATH
B IIPOCTEHINNX ClIydasx (YHKLHN HA
MOHOTOHHOCTbB, HAXOJUTh HanOOJIbLINE U
HauMEHbLINE 3HaYeHNs (QYHKLMHA; CTPOUTh
rpaduKy MHOTOWICHOB C UCIIOJIB30BAaHUEM
arnapaTta MaTeMaTHYECKOI'0 aHAIN3a; IPUMEHSTh
POM3BOIHYIO [P PEIICHUH 33124 Ha JIBIDKCHHE;
peraTh NPaKTHKO-OPUEHTHPOBAHHbIE 3a/1a4y Ha
HanOONbIINE U HANMEHBIINE 3HAYCHUS, Ha
HAaXOKICHHE IIyTH, CKOPOCTH M YCKOPEHHS;

- YMETb ONEPHPOBATH MOHATHUAMU: PALIOHATIbHAS
(byHKIMS, TTOKa3aTenbHast (YHKIIHS, CTEIICeHHAS
(byHKIWS, ToraprudMuyeckas GyHKIMS,
TPUrOHOMETpPHYECKHE (PYHKLUH, OOpaTHBIE
(DYHKIMH; yMEHUE CTPOUTH IpaUKU U3ydIEeHHBIX
(b yHKIMI, UCIIOJIL30BATh rPaUKH MPU U3YYCHUH
MPOLIECCOB U 3aBUCUMOCTEH, IIPH PEIICHUH 33124
U3 IPYruX ydeOHBIX MMPEIMETOB H 33/1a4 U3
peabHON JKH3HH; BEIPAXKATh POpMYyIaMu
3aBHCHMOCTH MEX]y BEIUYMHAMU;

- YMETh peIIaTh TEKCTOBBIE 3a1a4H Pa3HbIX THIIOB
(B TOM YHCIIe Ha TIPOLICHTHI, JOJIK ¥ YaCTH, Ha
nBIOKEHKE, paboTy, CTOMMOCTH TOBAPOB M YCIYT,
HaJIOTH, 33/1a9H U3 00JIACTH yNPaBJICHHS JIMYHBIMH
1 ceMeHHBIME (pHAHCAMM); COCTaBIISTh
BEIPa)KCHUS, ypaBHEHHUS, HEPABEHCTBA U HX
CHCTEMBI 10 YCIIOBHIO 3aJ1a4H, HCCIIEI0BATh
MONTy4EeHHOE PELIeHHE U OLICHHBATh
MpaBIONOIOOHOCTE PE3YIIBTATOB;

- YMETh OIIEPHPOBATH MOHATHIMH: CpeHEe
apudMeTHIecKoe, MeJuaHa, HanOoJbIee U
HavMeHbIIee 3HAUCHHS, pa3MaXx, TCIePCHs,
CTaHJAPTHOE OTKIIOHEHUE YUCIIOBOTO HaOO0pa;
YMETh H3BJIEKaTh, HHTEPIIPETHPOBATh
MH(DOPMALIUIO, TIPESACTABICHHYIO B Ta0JIMLaX, Ha
nuarpamMMax, rpadukax, OTpa)karollyro CBOMCTBa
[PEATBHBIX MPOLIECCOB U SIBJICHHIA; MPENCTABIATh

MH(POPMAIINIO C TOMOIIBI0 TAOJIHII U THaTrpaMM;
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OpUTMHAIILHBIE MTOJIXO/Ibl U PEILICHHUS;
1 CIOCOOHOCTD UX HCIIOIb30BAHUSA B
O3HABATEJILHOI U COIMAILHON
MpaKkTUKe

HCCIEA0BaTh CTATUCTHUYECKHE JAHHEIE, B TOM
YUCIIC ¢ IPUMCHEHHEM TpaIIecKuX METOIO0B U
SJICKTPOHHBIX CPEIICTB;

- YMETh OIEPUPOBATH TOHATHAMU: CITyIaifHBINA
OITBIT U CITy4YaifHOE COOBITHE, BEPOSTHOCTD
CITyJ4alfHOTO COOBITHS; YMEHUE BBIYUCIIATH
BEPOSTHOCTB C HCIIOJIb30BAHUEM TPa(UICCKIX
METO/IOB; TIPUMEHSTH (DOPMYITBI CIIOKCHUSA U
VMHOXKEHHSI BEPOSTHOCTEH, KOMOUHATOPHBIC
(haKThI 1 (POPMYIIBI TIPH PEIIICHUH 3a/1aY;
OIICHUBATh BEPOSTHOCTH PEATBHBIX COOBITHI;
3HAKOMCTBO CO CITyJalHBIMU BEIMIHHAMUY,
YMCHUE TPUBOIUTE MIPUMEPHI MIPOSBICHHUS 3aKOHA
OOJIBIIIKMX YMCENT B IPUPOIHBIX M OOIIECTBECHHBIX
SIBJICHHSX

- YMETh ONEPUPOBATH MOHATUSAMHU: TOUKA, IIpsAMasi,
[IOCKOCTh, MPOCTPAHCTBO, ABYIPaHHBIN YTOJ,
CKPEIIMBAIONINECS TIPSIMBIC, TAPAICTFHOCTD U
MEPIICHIUKYIAPHOCTD MPSIMBIX U IIOCKOCTEH,
YTOIl MEKIY TIPAMBIMH, YTOJI MEKIY IPSAMOM U
[IOCKOCTBIO, YI'OJI MEXAY INIOCKOCTSIMH,
[PACCTOSIHHE OT TOYKH J0 IJIOCKOCTH, PACCTOSTHHE
Me>1<)1y HpHMbIMI/I, paCCTOS[HI/Ie Me>1<11y
[UIOCKOCTSIMH; YMEHUE UCTIONIb30BATh MPH
[peleHny 3a1a4 n3y4eHHbIe (aKThl U TEOPEMBI
HHaHI/IMeTpI/II/I; yMCHI/Ie OLICHUBATh paSMepr
00BEKTOB OKPYKAIOILEro MUPA;

- YMETh ONEPUPOBATH IMOHSTHSIMU: MHOTOTPAaHHHUK,
CeYCHNE MHOTOTPAaHHUKA, Ky0, napasuieenures,
pu3ma, mupaMuia, Gurypa u moBepxHoOCTh
BpaleHus, [IIMHADP, KOHYC, ap, chepa, CeUeHHs
(bUrypbl BpallleHusl, TI0OCKOCTh, Kacaroascs
cepbl, HUITHHIPA, KOHYCA, IUIOMIA/lb
[MOBEPXHOCTH MTHUPAMHUJIBI, TPU3MBI, KOHYCA,
[JTHHApPA, TUIOHIab cepbl, 00beM Kyda,
[PSIMOYTOJILHOT'O Mapasuieienune/a, TUPaMUIbl,
pU3MBI, HWIMH]PA, KOHYCA, 11apa; yMEHHUE
M300pakaTh MHOTOTPAHHUKH U TIOBEPXHOCTH
BpaICHHs, UX CEYEHHs OT PYKH, C TIOMOIIBIO
YepPTEKHBIX HMHCTPYMEHTOB U 3JIEKTPOHHBIX
CPE/ICTB; YMEHHE PaCcliO3HABATh CHIMMETPHIO B
[POCTPAHCTBE; YMEHHUE PACIIO3HABATH MPABUIILHbIC
MHOTOIPaHHUKHY;

- YMETh OTIEPUPOBATH MOHSITHAMHU: JBIKCHUE B
MIPOCTPAHCTBE, MOJO0HBIE PUTYPHI B
[POCTPAHCTBE; UCIIOIb30BATh OTHOIICHHE
TUTOIA I TIOBEPXHOCTEH M 00BEMOB MTOJOOHBIX
(huryp TpM perieHun 3a/1a4;

- YMETh BBIYHCIISATh TEOMETPUYECKHIE BETHUHHBI
(AmIHA, YTOI, TUIOMAab, 00bEM, IDIOMIATh
MMOBEPXHOCTH), UCTIONB3YS H3yICHHBIC OPMYITHI U
METO/IBL,

- YMETh ONIEPUPOBATH MOHSATHAMHE: MIPSIMOYTOJIbHAS
crCTeMa KOOPIUHAT, KOOPJAMHATHI TOUYKH, BEKTOP,
KOOPIMHATHI BEKTOPA, CKAIIPHOE TIPOM3BEICHUE,
YTOJT MEXKIY BEKTOpAaMH, CYMMa BEKTOPOB,
MPOM3BEICHIE BEKTOpa HA YHCIIO; HAXOIUTh C
MTOMOIITHIO M3YICHHBIX (POPMYIT KOOPIUHATHI
CepEIMHBI OTPE3Ka, PACCTOSTHUE MEXKTY JBYMS
TOUKAMH;

- YMETh BBIOMPATH TTOIXOIAIINA N3YIeHHBIN
METOJI JUTSL PEIIeHNUs 3a7a9H, Paclio3HaBaTh
MaTEeMaTHICCKIE (DAKTHI M MATEMAaTHUCCKIEC




MOJIENTH B TIPHPOHBIX U OOIIECTBEHHBIX
SIBJICHUSIX, B UCKYCCTBE; YMEHHE IIPUBOIUTH
MPUMEPHl MATEMATHIECKIX OTKPBITHIA POCCHICKOM
I MHPOBOI MaTeMaTU4ECKOH HayKH.

- YMETh OTIEpUPOBATH MMOHATHAMHU: OIPEACICHHUE,
aKCHOMa, TeopeMa, CIEACTBHE, CBOHUCTBO,
MpU3HAK, J0Ka3aTeIbCTBO, PABHOCHIIbHBIC
(hopMynHpoBKH; yMeHHE (POPMYITUPOBATH
0OpaTHOE ¥ POTUBOIIOIOKHOE YTBEPIK/ICHHE,
MPUBOANTH IPUMEPHI 1 KOHTPIPUMEPEI,
MCII0JIb30BaTh METO]] MaTeMaTHYECKON HHAYKIINH;
MPOBOJIUTH JI0Ka3aTelbHbIE PACCYKIACHUS IPU
[peleHrH 3aj1ay, OLEHUBATH JIOTHYECKYIO
MPaBUIILHOCTh PacCyXJIeHUH;

- YMETh ONEpUPOBATH MOHSATHIMH: MHOXXECTBO,
[MOZIMHOKECTBO, OIEpaIy HaJl MHO)KECTBAMH;
YMEHHE HCIIOIb30BaTh TEOPETUKO-
MHO)KECTBEHHBIN arnmapat JJisi OIMCaHUsI
[peasbHBIX MPOLIECCOB U SIBJICHUH MPU PEIICHUH
3a7a4, B TOM 9HCIIE U3 JPYTUX Y4eOHBIX
MpEeIMETOB;

- YMETh ONIEpUPOBATH MOHSATHAMU: Tpad, CBAIHbIH
rpad, 1epeBo, UK, Tpad Ha TIOCKOCTH; YMEHHE
3a/1aBaTh M ONKMCHIBATH Tpadbl pa3INuHBIMU
crioco0amit; UCTIONB30BaTh Ipadbl MU peleHAH
3a1ay;

- YMETb CBOOOIHO ONEPUPOBATH MOHATHAMU:
COUETaHHUE, IEPECTAHOBKA, YNUCIIO COUCTAaHUH,
YHCIIO IIEpECTaHOBOK; OnHOM HbroToHa; ymeHue
NpUMEHATH KOMOMHATOPHBIE (DaKTHI U
paccyXIeHUs Ul peLleHus 3a/1a4;

-yMETb ONEPUPOBATh NOHATHIMHU: HaTypaJbHOE
YHCIIO, 1I€I0€ YHCII0, OCTATOK IO MOAYJIIO,
[pallOHAIILHOE YHCITI0, UPPALOHAIBHOE YHUCIIO,
MHO)KECTBA HAaTYypPaJIbHBIX, IIEJIbIX, PAllHOHAIbHBIX,
IEeWCTBUTEIBHBIX YHCEIT; YMEHUE UCIIOJIb30BATh
MIPU3HAKU AETMMOCTH, HAUMEHBIIUH 00IIHit
enuTens 1 HaMMEHbIee o0I1ee KpaTHoE,
anropuT™ EBKIna npu perieHny 3anay;
3HAKOMCTBO C Pa3IMYHbIMU TO3ULIHOHHBIMU
CHCTEMaMH CUHCIICHUS;

- YMETb CBOOOIHO ONIEPUPOBATH MOHITHUAMHU:
CTEIIEHb C IIEIBIM IT0Ka3aTeNeM, KOPEHb
HAaTypaJIbHOW CTETEHH, CTENEHb C PAIlIOHATIBHBIM
[OKa3aTEJIEM, CTETICHb C JEHCTBUTEIBHBIM
(BeIIeCTBEHHBIM ) TTIOKa3aTelNeM, Jorapudm gucia,
CHHYC, KOCHHYC M TAHT'€HC IIPOM3BOJIEHOTO YUCIIA;
- YMETh OTIEpPHUPOBATH MOHATHAMH: TOXKJIECTBO,
TOXJIECTBEHHOE TIpeoOpa3oBaHue, ypaBHEHNE,
HEpPaBEHCTBO, CHCTEMa YpaBHEHUH U HEPaBEHCTB,
[PAaBHOCHJIBHOCTH YPaBHEHHI, HEPABEHCTB U
CHCTEM, pallOHAIbHbIE, PPAIIMOHAIBHBIC,
[OKa3aTeIbHbIE, CTETICHHBIE, JIOTapu(MIIECKue,
TPUTOHOMETPUYECKHE yPAaBHEHMS], HEPABEHCTBA U
CHCTEMBI; YMEHHE pelaTh ypaBHEHUS,
HEpPaBEHCTBA M CHCTEMBI C TIOMOIIBIO PA3INIHBIX
[PUEMOB; PEIaTh YpaBHEHHS, HEPABEHCTBA U
CHCTEMBI C ITapaMeTpOM; IPUMEHATH ypaBHEHHS,
HEpPaBEHCTBA, MX CUCTEMBI JUISl PEIICHUS
MaTeMaTHYECKHX 3a]ad ¥ 33/1a4 U3 Pa3IndHbIX
oOnacTeil HayKu 1 peabHON )KHU3HH;

-yMeTb CBOOOTHO OTEPHUPOBATH IIOHATHAMHU:
rpaduk QyHakimm, obpatHas QyHKIHS,




KOMITO3HIHS (QYHKIMH, TUHEIHAS QyHKIUS,
KBaZ[paTH4Has (GyHKIMS, CTEIIeHHast (yHKIHS C
[1eJIBIM TTOKa3aTelleM, TPUTOHOMETPUIECKHE
(hyHKIMH, 0OpaTHBIE TPUTOHOMETPHIECKHE
(hyHKIMH, TTOKa3aTenbHas U JorapupmMudeckas
(byHKIIMK; yMEeHUe CTpouTh rpaduku GpyHKIUH,
BBIIOJHATH NPeoOpa3oBaHus TpaduKoB (yHKIMH;
YMEHHE MCIIONIb30BaTh rpaduku pyHKIUH 11st

M3 y4EeHUsI IPOLIECCOB U 3aBUCUMOCTEH NpH
[pPEeLIeHNH 3a/1ay U3 IPYTUX y4eOHBIX MIPEAMETOB H
13 peasbHOM KU3HU; BEIpaKaTh (POpMyIaMu
3aBHCHMOCTH MEXAY BEIUYNHAMU;

YMEHHE CBOOOTHO ONEpHPOBATh MOHITHSIMH:
YETHOCTh (PYHKIIMH, NEPHOANIHOCTD (DYHKIHH,
OrpaHU4YEeHHOCTh (PYHKIIMH, MOHOTOHHOCTh
(hyHKIMH, SKCTpeMyM (DYHKIMH, HauboJblIee 1
HavMeHblIee 3HaYeHNs (QYHKIIUH Ha IPOMEXKYTKE;
YMEHHE TIPOBOJIUTH HCCIeIoBaHue ()yHKIHH;
YMEHHE HCIIOIb30BaTh CBOMCTBA U Tpaduku
(hyHKIMI JUTs pellieHus ypaBHEHNH, HEPaBeHCTB U
3a1a4 ¢ mapameTpaMu; U300paXkaTh Ha
KOOPJIMHATHOW MJIOCKOCTH MHOXKECTBA PEILICHUN
YpaBHEHHH, HEPABEHCTB M UX CHUCTEM;

- YMETb CBOOO/IHO ONIEPUPOBATH MOHSATHUIMHU:
[OCIIEI0BATENLHOCTD, apr(MeTHIecKast
porpeccusi, FreOMeTprYecKas IporpeccHs,
OecKOHEYHO yOBIBAIOIIasi FTeOMETpHYECKast
porpeccusi; yMeHHe 3a1aBaTh
[OCJIEI0BATENILHOCTH, B TOM YHCJIE C OMOILBIO
[PEeKYpPEHTHBIX hopMyIT;

- YMETb ONEPUPOBATH MOHATUIMH: HENPEPHIBHOCTh
(yHKIMK, acUMITOTHI rpaduka QyHKIMH, TTepBast
1 BTOpasi MPOU3BOAHAS (YHKIIHH,
reoMeTpUYECKUi 1 (PU3UUECKUN CMBICIT
[IPOM3BOJHOM, IIEpBOOOPa3HAsL, ONPEACTICHHBIH
MHTETPajl, yMEHHE HaXOOUTh ACHUMIITOTHI IpaduKa
(YHKLIMH; yMEHHE BBIYUCIIAT IPOU3BOIHbIE
CYMMBI, IPOU3BEAEHNSI, YACTHOTO U KOMITO3ULIUU
(b yHKIMI, HAXOTUTh YPAaBHEHUE KacaTelIbHOM K
rpaduky GyHKIUM;

YMEHHE HCIIONIb30BaTh IPOU3BOIHYIO JUIS
piccenoBaHus QYHKIUH, 11 HAXOXKACHNS
HAWTY4IIero peuieHus B IPUKIAIHBIX, B TOM
[UrICIIe CONMAbHO-9KOHOMHIECKUX M (PU3UUECKUX
3aadax, ISl ONPEEICHUs] CKOPOCTH U
YCKOpEHHs1; HAXOAUTh IIOIIAIN U 00beMBI (GHUTYp
C TIOMOIIBIO MHTETPANA; MPUBOANUTH MPUMEPHI
MaTEMaTHIECKOr0 MOJECIMPOBAHMS C TOMOIIBIO
M depeHnraNbHBIX ypaBHECHHIA;

- YMETh ONIEPHUPOBATH MOHATHAMH: KOMIUIEKCHOE
UHICIT0, CONPSHKEHHBIE KOMIUIEKCHBIE YHCa,
MOy M @pTYMEHT KOMIUIEKCHOTO YHCIIa, popma
3amicy KOMIUIEKCHBIX YHCeN (TeOMeTprYecKas,
TPUTOHOMETpHUYECKAs U anredpandeckas); yMeTh
MPON3BOIUTH apU(PMETHIECKHE TEHCTBHUS C
KOMIUIEKCHBIMH YMCIIaMU; TIPUBOUTE TIPUMEPEI
VCTIOTIb30BaHNSI KOMIUIEKCHBIX YHCEIT;

- YMETh CBOOO/IHO ONIEPHUPOBATH MOHSITHIMHU:
cpenHee apudMeTHIecKoe, MeraHa, HanoobIee
1 HAaUMEHbIIee 3HAUCHUS, pa3Max, TUCIICPCHS,
CTaH/apPTHOE OTKIJIOHEHHUE ISl OTTMCaHUS
YICITOBBIX IaHHBIX; YMEHHE UCCIIEA0BATh
CTaTHCTHYECKHE JIAaHHBIC, B TOM YHCIIE C




MPUMEHEHNEM IpaIeCKUX METOIOB H
9IIEKTPOHHBIX CPEJICTB; rpaMIeCKH NCCIe0BATh
COBMECTHbIE HaOJIIOAEHHS C TIOMOIIBIO JIHarpaMm
[paccerBaHMs M TMHEWHON perpeccuy;

- YMETh HaXOAHUTh BEPOSITHOCTH COOBITHI C
MCII0Ib30BAaHHEM IpadMueCKUX METO/IOB;
MPUMEHSTB ISl pelIeHust 331249 popMYITbI
CIIOKCHUS 1 YMHOXKEHHSI BEPOSTHOCTEH, (hOopMyITy
[MOJTHOM BeposTHOCTH, hopmyny bepHysim,
KOMOHMHATOpHBIE (haKTHl U (POPMYJIBI; OLIEHUBATH
BEPOSITHOCTH PEAJIbHBIX COOBITHH; YMEHHE
OIepUpOBaTh MOHATHAMME: CITydaiHasi BeNU4rHa,
pacrpeielieHre BEpOsSTHOCTEH, MaTeMaTHIECKOe
0XXHJaHUE, IUCIIEPCUs M CTaHIapPTHOE OTKIOHEHUE
CITy4aliHOM BENMYMHBI, QYHKIMH pacnpenesieHus 1
[UIOTHOCTH PaBHOMEPHOTO, ITOKA3aTelIbHOTrO U
HOPMAJIEHOTO paclpeelieHni; yMEeHUe
MCII0JIb30BaTh CBOMCTBA M3YYEHHBIX
pactipesieNleHui TSl PeleH st 3a1a4; 3HAaKOMCTBO
C MOHSITHSMU: 3aKOH OOJIBIINX YHCEN, METOJIbI
BHIOOPOYHBIX MCCIIEI0BAHUIA; YMEHHE IPUBOIUTH
MPUMEPBI MPOSIBIICHUS 3aKOHA OOJIBIINX YUCEN B
MPUPOHBIX M OOIECTBEHHBIX SIBICHHSX;

- YMETb CBOOO/IHO ONIEPUPOBATH MOHSATHUIMHU:
TOYKa, IpsMast, TTIOCKOCTh, MPOCTPAHCTBO,
OTPE30K, JIyd, TUNIOCKHUI Yro, IBYIpaHHbIH yroi,
TpEXTPaHHBIN YroJl, epeceKaomuecs,
apajuielbHble U CKPEeIMBAIONIHECs PMbIE,
[apaJIeIbHOCTh U MEPIEHINKYIAPHOCTD MPAMBIX
1 IUIOCKOCTEH, YoM MeXIy PSMBIMH, YIOJ
MEX Ty IPAMOIL U INIOCKOCTBIO, YrOJl M&XIY
[JIOCKOCTSIMH; YMEHHE UCTIONb30BaTh IPH
PEIICHUH 33124 M3y4eHHbIE (PaKThl U TEOPEMBI
[IIAaHUMETPHH; YMEHHE OLIEHHBATh Pa3Mephl
00BEKTOB B OKPY)KAIOIEM MUPE; YMEHHE
OIIepHPOBATh NOHATHAMH: MHOTOTPaHHUK,
CeueHHe MHOTOIPaHHHKA, TPABHIbHBIA
MHOI'OTPAaHHUK, IPH3Ma, IHpaMuaa, Gurypa u
[OBEPXHOCTH BPAIlleHUs, IIWIMHAP, KOHYC, Iap,
cdepa, pa3BepTKa IOBEPXHOCTH, CEUCHHS KOHYCa
W LJTHHIIPA, TTapajuieTbHbIe OCH HJIH OCHOBAHUIO,
CeUeHHeE IIapa, INIOCKOCTh, Kacatommasics cepel,
[IUIMHJpa, KOHYCa; YMEHHE CTPOUTH CEUeHHUE
MHOI'OTPAaHHHUKA, H300pakaTh MHOTOIDAHHUKH,
(DUrYpBI M TIOBEPXHOCTH BpAICHHS, UX CEUCHUs, B
TOM YHCIIE C OMOILBIO AJIEKTPOHHBIX CPENCTB;
YMEHHE IPHIMEHATH CBOMCTBA T€OMETPUIECKUX
(huryp, CAaMOCTOSTENBHO (POPMYITHPOBATH
onpeneNIeHHs H3yJaeMbIX (DHTYp, BBIABUTAT
THIIOTE3bI O CBOWCTBAX M MPH3HAKAX
reoMeTpUIecKuX (hUTYp, 0OOCHOBBIBATH WIIH
ONPOBEPTaTh MX; YMEHHE IPOBOIUTH
KIIaCCU(UKAIIIO (PUTYp 10 pa3THIHBIM
MpH3HAKAM, BHIIONHATH HEOOX OZIMMbIC
TOTIOJTHUTENBHBIE TTOCTPOCHHUS;

- YMeTh CBOOOIHO ONEPHPOBATH MOHSITHSIMH:
ruroans GUrypel, 00beM QUryphI, BETHIHHA
yIJ1a, pacCTOSIHME OT TOYKH JI0 TUTOCKOCTH,
[pacCTOsIHNE MEXTy IPSIMBIMHU, PACCTOSTHUE MEXITY
[UIOCKOCTSIMH, TIJIOIAAb cepbl, TUIomaIb
MTOBEPXHOCTH MTHPaMHUIbI, PU3MBI, KOHYCA,
[MJTMHAPA, 00beM Ky0a, pSIMOYroOIbHOTO
MapaJulesenuesia, MMpaMuIpl, NPU3MBbI,




[WJIMHAPA, KOHYca, [I1apa; yMEHHE HaXOANUTh
OTHOIIIEHHE 00BEMOB MOJJOOHBIX (HUTYD;

- YMETb CBOOO/IHO ONIEpPUPOBATH IMOHATHIMU:
IBIDKEHUE, TTapaJuIelIbHBIN IepeH0C, CHMMETPHS
Ha IUIOCKOCTH U B TIPOCTPAHCTBE, TTOBOPOT,
npeoOpa3oBaHue 0001, TTOI00HEIE (DUTYPEI;
YMEHHE paclio3HaBaTh paBHbIE M TIOJOOHEIE
(burypbl, B TOM 4HCIIE B IPUPOJIE, UCKYCCTBE,
APXHUTEKTYpE; YMEHHE HCIIONb30BaTh
TeOMETPUYECKHIE OTHOIICHHUS, HAXOIUTh
reoMeTpUYECKHE BETMYMHBI (JUTMHA, YTOl,
[UIOIIAIb, 00BEM) TIPU PEIICHUU 3a]a4 U3 IPYTUX
yueOHBIX IPEIMETOB U U3 PEANbHOM KHI3HU;

- YMETh CBOOO/IHO ONIEpPUPOBATH MOHSITHUIMHU:
MPSIMOYTOJIbHAsE CHCTEMa KOOPAMHAT, BEKTOD,
KOOpAMHATHI TOYKH, KOOPJIMHATHI BEKTOpa, CyMMa
BEKTOPOB, POMU3BEICHIE BEKTOpa Ha YHCIIO,
[pa3ioyKeHue BEKTopa 110 0a3ucy, CKaIspHOe
[pOU3BEIEHIE, BEKTOPHOE NPOU3BEICHUE, YT O
MEXy BEKTOPaMH; yMEHHE HCIIONb30BaTh
BEKTOPHBIN U KOOPJIMHATHBINA METO/ JIJISl PEILICHUS
reOMETPUUECKHX 33/]a4 U 33/1a4 APYTHX yIeOHBIX
MMPCAMCETOB; ONICPUPOBATH IOHATHUAMU: MaTpUlla
2x2 u 3x3, onpenenuTenb MaTPHUILBL,
r€OMETPUUYECKHI CMBICIT ONPEIEIUTENS;

- YMETb MOJEIIMPOBATH PEANIbHBIE CUTYAllMH Ha
SI3bIKE MATEMAaTUKH; COCTABIISITh BBIPAKEHHS,
ypaBHEHMs, HEPaBEHCTBA U X CUCTEMBI 110
YCIIOBHIO 3aJauH, UCCIIEI0BATh IOCTPOCHHBIE
MOZIEITH C UCIIONB30BaHKUEM ammapara anredpsl,
MHTEPIIPETUPOBATh TOMy4CHHbII Pe3yNbTaT;
CTPOUTH MaTeMaTUYECKHE MOJIEIH C TIOMOLBIO
reOMETPUUYECKUX MOHATUH U BETUUYHH, pelaTh
CBsI3aHHBIC C HUIMU NIPAKTHUECKUE 3a/1a4H;
COCTaBJISITh BEPOSITHOCTHYIO MOJIETb U
MHTEPIIPETUPOBATh TIOMy4ECHHbIH pe3yNIbTaT;
pelaTh NpUKIaIHbIe 3aJ]a41 CPEICTBAMHU
MaTEMaTHYECKOT0 aHalli3a, B TOM YHCIIe
COLIMATbHO-9KOHOMHIYECKOT0 U (PU3NIECKOTO
XapakTepa;

- YMEHHE BBIONPATH MOAXOSIINNA METO ISt
pereHus 3a1a4u; MOHIMaHUEe 3HAYMMOCTH
MaTEMaTUKH B N3y4€HUH IPUPOTHBIX U
OOIIIECTBEHHBIX MIPOLIECCOB U SIBJICHUI; yMEHHE
pacrio3HaBaTh MPOSBICHHUE 3aKOHOB MATEMAaTHKH B
HICKYCCTBE, YMEHNE PUBOJUTH TIPHIMEPEI
MaTeMaTHYECKUX OTKPBITUN POCCUIICKON U
MHUPOBOI MaTEMAaTHYECKON HaYKu

OK 02 Hcmonp3oBath
COBpEMEHHbIEC CPEICTBA
[OMCKa, aHaIu3a U
MHTEPIIPETALUH
MHPOPMALIH, U
MHPOPMAINOHHBIC
TEXHOJIOTHH JIIST
BBHITOTHEHHA 33724
podeCCHOHATHHOMN
eI TeNTbHOCTH

B o0acTy IEHHOCTH HAYIHOTO
TO3HAHU:

-c(hopMHUPOBAHHOCTH MUPOBO33PEHHS,
COOTBETCTBYIOIIETO COBPEMEHHOMY
[YPOBHIO pa3BUTHSI HAYKU U
00II[ECTBEHHOW MPAKTUKHU, OCHOBAHHOTO
Ha JUATOTe KYIABTYD,
CTIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO
MECTa B ITOJUKYJIETYPHOM MHUPE;

- COBEpIIICHCTBOBAHUE S3BIKOBOH U
MUTATENECKOW KYJIBTYPHI KaK CPEICTBA
B3aMMOJICHCTBHS MEXTY JIFOIbEMU H
[TO3HAHUS MUPA;

- OCO3HAHWEC [ICHHOCTH HAYIHOM

JICATCIIBHOCTH, TOTOBHOCTD

- YMETh OIIEPHPOBATH MOHITHSIMU: PALlIOHATBHAS
(hyHKIHS, TIOKa3aTeNbHas (QYHKITHS, CTeTIEHHAS
hyHKIMS, TorapudMudecKkas QyHKITHS,
TpUrOHOMETpHUYecKre (YHKINHN, 0OpaTHBIC
(hyHKIIMM; yMEHHE CTPOUTH TPaQUKH N3YdeHHBIX
(hyHKIIHIH, HCIIOTR30BATh TPAGUKH MPH HU3YICHUH
MPOLIECCOB 1 3aBHCUMOCTEH, TIPH PELIEHUH 33134
13 IPYTUX Yy9eOHBIX MPEIMETOB 1 33134 U3
[peabHOM JKU3HM; BRIpaXaTh (hopmynamu
3aBHCHMOCTH MEXy BETMUNHAMUY;

- YMETh OTIEpHUPOBATH MOHATHAMH: TOXKJIECTBO,
TOXJIECTBEHHOE TIpeoOpa3oBaHne, ypaBHEHNE,
HEpaBeHCTBO, CHCTeMa YpaBHEHUH U HEPaBEHCTB,
[PAaBHOCHIJIHOCTD YpaBHEHHUI, HEPABEHCTB U

CHCTCM, pallMOHAJIbHBIC, UPPALIMOHAJILHBIC,
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OCYILECTBISITH MPOCKTHYIO U
MCCIIEI0BATENBCKYIO JIeATENbHOCTD
MHMBUYaJIbHO U B TPYIIIIE.
OBnaneHne YHUBEPCATbHBIMH
[y4eOHBIMU MO3HABATENEHBIMU
MeiCTBUAMU:

B) pabora ¢ nH(bOpMaLE:

- BJIaJICTh HABBIKAMU MOTYYCHHS
MHGOPMAIIUK U3 UCTOYHUKOB Pa3HBIX
TUITOB, CAMOCTOSITENILHO OCYIIIECTBIIATh
MOKCK, aHAJIN3, CHCTEMATH3AIINIO U
MHTEPIPETALINIO HHPOPMAIIUH
[PA3TNYHBIX BUIIOB U (hOpM
pe/ICTaBICHHS;

- CO3/1aBaTh TEKCTHI B PA3JIMYHBIX
(bopmarax ¢ yueToM Ha3HAYCHHUS
MH(bOpMAIINK 1 [IENIEBOH ayJIUTOPHH,
BHIOMpast ONITUMANIBEHYIO (opMy
Mpe/ICTaBICHHS M BU3YaIH3allHH;

- OLICHUBATb JOCTOBCPHOCTD,
NICTUTUMHOCTb HHq)OpMaL[I/II/I, cc
COOTBETCTBHE INPAaBOBLIM 1 MOPAJIbHO-
THYECKUM HOpMaM;

- HCIIONIb30BaTh CPE/ICTBA
MH(OOPMALIMOHHBIX U

KOMM YHUKAITHUOHHBIX TEXHOJIOTHH B
[PELLIEHUH KOTHUTHUBHBIX,
KOMMYHUKATHBHBIX U
OpraHM3aLMOHHBIX 3a1a4 ¢
coOuroieHreM TpeboBaHUH
SPrOHOMUKH, TEXHUKH 0€30I1aCHOCTH,
TUTHEHBI, pecypcocOepexeHus,
MPaBOBBIX M 3THYECKUX HOPM, HOPM
MH(GOPMaMOHHON 6E30IaCHOCTH;

- BJIaJI€Th HABBIKAMHU PACIIO3HABAHUSA U
3anuThl HHOpPMAIHH,
MH(pOpPMAIMOHHOI 6e3011aCHOCTH
ITYHOCTH

MOoKa3aTesbHbIC, CTCIICHHBIE, JIOTapU(MUYECKHUE,
TPUTOHOMETPHUYECKHE ypaBHEHHUS, HEPABEHCTBA U
CHCTEMBI; YMETh PelIaTh ypaBHEHHUS, HEPaBEHCTBA
U CHCTEMBI C TIOMOIIIBIO PA3JIMYHBIX IPHEMOB;
pelIaTh YpaBHEHUS, HEPABEHCTBA M CUCTEMBI C
apamMeTpoM; MPUMEHSTh ypaBHEHHUS,
HEPaBEHCTBA, X CUCTEMBI JIIS PEIICHHS
MaTeMaTHYECKUX 3a/1a4 | 337124 U3 Pa3IHIHBIX
00IacTell HAyKH U PeaibHOM KU3HH;

- yMeTh CBOOOITHO OMEPHPOBATH MOHIATHIMHU:
BIDKEHNME, TTApaIeNbHbBIA TIEPEHOC, CAMMETPHSI
Ha TIOCKOCTH U B IPOCTPAHCTBE, MOBOPOT,
npeoOpa3oBaHue MO00Ms, TTOI00HBIE (DUTYPHI;
YMETh pacro3HaBaTh PaBHbIC U MOJA0OHbIE
(UrYpBI, B TOM YHCIIE B MPUPOJIE, HCKYCCTBE,
APXUTEKTYPE; YMETh UCTIONIb30BATh
reOMETPHUUYECCKHE OTHOIICHHS, HAXOIUTh
reOMETPHUUECCKUE BETMYKHBI (JUTHHA, YTOl,
[I0IAab, 00bEM) TIPU PEIICHUU 3a7a4 U3 IPYTUX
yueOHBIX IPEIMETOB U U3 PEAIbHOM KHU3HU

OK 03 IImanupoBaTh u
[peann3OBEIBATH
coOCTBEHHOE
MpodeCCHOHATBFHOE
ITTYHOCTHOE Pa3BHTHE,
MpeIMPHHIMATENBCKYIO
e TeNbHOCTD B
MpodeCCHOHATHHON
cdepe, HCIIOITH30BATH
3HAHUS 0 PHUHAHCOBOU
PaMOTHOCTH B
[Pa3IINYHBIX KU3HEHHBIX
CHTYaLUsX

B obmacti 1yxOBHO-HPaBCTBEHHOT'O
BOCIIUTAHH:

-- c(hOPMHUPOBAHHOCTH HPABCTBEHHOT'O
CO3HAHMS, STHYECKOTO ITOBEIEHU;

- CIIOCOOHOCTH OIIEHUBATH CHUTYAIIUIO U
IPUHUMATHh OCO3HAHHBIEC PELICHNS,
OpPHEHTUPYSICh HA MOPAJIHHO-
HpaBCTBEHHBIE HOPMBI U IICHHOCTH;

- OCO3HAHHE JUYHOI'O BKJIaJa B
[TOCTPOCHHE YCTOWYHBOTO OYIyIIero;
- OTBETCTBEHHOE OTHOIIIEHHE K CBOUM
[pomuTeNsIM 1 (WITH) QPYTAM YICHAM
CEMbH, CO3IaHUIO CEMBbH Ha OCHOBE
0OCO3HAHHOTO MIPHUHATHS [IEHHOCTEH
CeMEHHOM JKU3HHU B COOTBETCTBHUH C
TpaguuusaMu HapoJoB Poccuu;
OBaieHre YHUBEPCATEHBIMA
[PETYISTUBHBIMU JEUCTBUSIMHU:

a) caMOOpTaHN3AIU:

- CAMOCTOSITEIBHO OCYILIECTBIISAT
MO3HABATENbHYIO ACSTEIbHOCTD,
BEISIBIISITH TIPOOJIEMBI, CTABUTH U
(hopMynHpOBaTH COOCTBEHHEIC 3a/1a4H B
00pa3oBaTEIFHOMN NEATCITFHOCTH U

PKU3HCHHBIX CUTYallUAX,

- YMETh OTIEPUPOBATH MOHSITHAMU: PAlIMOHATIbHBIE,
MppalMOHABHBIE, TOKa3aTeIbHbIC, CTCIICHHBIE,
norapuMIYecKue, TPUrOHOMETPHIECKUE
YpaBHEHHSI U HEPABEHCTBA, UX CUCTEMBI,

- YMETh OTIEPUPOBATH MOHSATHSIMHU: MHOTOTPAHHHUK,
CeUCHNE MHOTOTPAHHUKA, KYO0, Mapasuieenure,
pu3Mma, mupaMuaa, Gurypa u moBepxHoOCTh
BpaICHUs, [IIUHAP, KOHYC, ap, chepa, ceueHus
(bUrypbl BpallieHusl, TUIOCKOCTh, KACAIOIIAsICs
cepbl, HUITHHIPA, KOHYCA, UIOMIA/Th
[MOBEPXHOCTH MTHUPAMU/IBI, IPU3MbI, KOHYCA,
[IITHHIPA, TUTOMAAb cephl, 00beM Kyoda,
[PSIMOYTOJILHOT'O MapasieNienune/a, TUPaMUJIbL,
[PU3MBI, IUITHH]PA, KOHYCA, 11apa; yMEHUE
M300paXkaTh MHOTOIPAHHUKH U TIOBEPXHOCTH
BpAIICHUS, UX CEYCHHS OT PYKH, C TIOMOII[BIO
UEPTEKHBIX HHCTPYMEHTOB U 3JICKTPOHHBIX
CPEICTB; YMETh PACIIO3HABATH CHMMETPHIO B
MPOCTPAHCTBE; YMETh PACIIO3HABAThH MPABHUIHHEIC
MHOTOTPaHHUKH;

- YMETh OIEPUPOBATH MOHATUSME: MPSMOYTOIbHAS
crcTeMa KOOPAWHAT, KOOPIUHATEI TOUKH, BEKTOD,
KOOPIMHATHI BEKTOPA, CKAIIPHOE TIPOU3BEICHHE,
YTOJl MEXKIY BEKTOpaMH, CYMMa BEKTOPOB,

IIPON3BCACHUC BCKTOPA HAa YMCJIO; HAXOOUTH C
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- CAMOCTOSITENILHO COCTABIIATD IUIAH
[pEIICHHSI TTIPOOITIEMEI C YIETOM
MMEIOIINXCST PECYPCOB, COOCTBEHHBIX
BOBMOXHOCTEHN U MPEATNOUYTEHUN;

- TaBaTh OIIEHKY HOBBIM CHUTYAI[HSIM;
CIIOCOOCTBOBATH (DOPMUPOBAHHIO U
[IPOSIBJICHUIO IIUPOKOM SPYAUIHH B
[PA3HBIX 00JIACTAX 3HAHUH, IIOCTOSHHO
[TOBEIIIATH CBOM 00pa30BaTEIBHBIA U
KyJIbTYPHBIH YPOBEHD;

0) CAMOKOHTPOJIB:

MICTIOTB30BATh TIPUEMBI PE(IICKCHH TS
OLICHKU CHUTYAI[UH, BEIOOpA BEPHOTO
[DEIIICHHS;

- YMETb OLIEHUBATH PUCKU U
CBOEBPEMEHHO MPUHUMATE PELIEHUS 10
X CHIU)KEHHUIO;

B) SMOIMOHAIBHBIN WHTEIIEKT,
peAnoiararoiuil ¢hOpMHUPOBAHHOCTS!
BHYTPEHHEH MOTHUBALUH, BKIIOYAIOLIEH
CTpEMJICHHE K JOCTHKCHHIO IISITH U
ycrlexy, OIITUMMH3M, HHUIITMATUBHOCTbD,
yMeHHe ﬂeﬁCTBOBaTB, HUCXOOs1 U3 CBOUX
BO3MOKHOCTEH;

- DMIIATUH, BKJIFOYAIOIIEH CIIOCOOHOCTH
IMOHUMATh SMOIMOHAJIBHOE COCTOSITHUE
NPYrUX, YYUTHIBAT €ro0 MPH
OCYIIECTBICHUN KOMMYHHUKALIHH,
CIIOCOOHOCTD K COUYBCTBHIO U
COIEPEKMBAHUIO;

- COLIMAJIbHBIX HABBIKOB, BKIIFOYAFOIIHX
CIIOCOOHOCTD BHICTPAUBATh OTHOLICHHS
C IPYTHMHU JIFOIbMU, 3a00TUThHCS,
POSIBJISITH MHTEPEC U pa3pelaTh
KOH(JIUKTBI

TMOMOILIBIO N3YYCHHBIX (I)OpMyJ'I KOOPAWHATHI
CCPpCANHDBI OTPE3Ka, PACCTOAHUC MCKAY ABYMS
TOUKaMH

OK 04 D¢ dexruBHo
B3aMMOJIEICTBOBATH U
[paboTaTh B KOJUIEKTUBE
11 KOMaHJIe

FOTOBHOCTB K CAMOPa3BUTHIO,
CaMOCTOSITETIBHOCTH U
CaMOOIIpEIENICHHUIO;

-OBJIaJICHIE HaBBIKAMU Y4e0HO-
MCCIIe10BATENIBCKON, IPOEKTHON U
COIIMAIbHOMN JIESITENBHOCTH;

OBJlazieHNe YHUBEPCATbHBIMU
[KOMMYHUKATUBHBIMH ACHCTBUSIMH:

0) COBMECTHAS e TEIbHOCTD:

- IOHMMAaTh U HCIOJIb30BATh
MpEUMYIIECTBA KOMaHIHON U
MHIMBHUyaJIbHON paOoTHI;

- IPUHUMATP €T COBMECTHOH

e TeNbHOCTH, OPTaHN30BBIBATH
KOOPJMHUPOBATH JEUCTBHS 110 €€
TOCTI)KEHHIO: COCTABIIATH TUIaH
NENCTBUM, pacpeaesisiTh POIH C YYETOM,|
MHEHUH yJaCTHHKOB 00CyXIaTh
[pE3yNIbTaThl COBMECTHOI palboTHI;

- KOOPAMHUPOBATH U BBIMIOJIHATE PabOTy

- YMETh OIEPUPOBATh IOHATUAMU: CIIy4alHBbIN
OIIBIT M CITy4aiiHOE COOBITHE, BEPOSTHOCTD
CIIyJaifHOTO COOBITHS; YMETh BBIYUCIISTh
BEPOSITHOCTH C MCIIOIb30BAHUEM T'PAaPHIECKHUX
METO/I0B; IPHUMEHATH (POPMYIIBI CIOKEHHS 1
YMHOKEHUSI BEPOSITHOCTEH, KOMOMHATOPHBIE
(hakTBI U (POPMYITBI TIPH PEIIICHUH 3a/1aY;
OLICHNBATh BEPOATHOCTH PEATIbHBIX COOBITHH;
3HAKOMCTBO CO CIIy4alHBIMH BEINYNHAMU;
YMEHHE TIPHUBOIUTH MPUMEPHI MPOSIBIICHUS 3aKOHA
OOJIBIIHX YMCEN B IPUPOIHBIX U OOIIECTBEHHBIX
SIBIICHISIX;

- YMETb CBOOOIHO ONIEPHPOBATH MOHSITHIMH:
CTEIEHb C IIEBIM IT0KA3aTeNeM, KOPEHb
HATypaJIbHOW CTETEHH, CTENEHb C PAIlIOHATBHBIM
MOKa3aTeJIEeM, CTETICHb C JEHCTBUTEIBHBIM
(BeIIeCTBEHHBIM ) TTIOKa3aTelNeM, Jorapudm gucia,
CHHYC, KOCHHYC M TAHT'€HC MIPOU3BOJIEHOTO YHCIIA;
- YMETb CBOOOIHO ONIEPHPOBATH MOHSITHIMHU:
rpaduk QyHKImMH, oOpaTHas QyHKIHS,

B YCIIOBUSX PEATbHOTO, BUPTYAIIEHOTO U
KOMOWHUPOBAHHOTO B3aUMOJICHCTBHS;

- OCYIIECTBIIATH TIO3UTHBHOE
CTpaTETHYECKOE MOBEICHIE B
[PA3TTUYHBIX CUTYAIHSX, TIPOSBIIATH
[TBOPYECTBO U BOOOpakeHHE, OBITh
MHULMATHBHBIM.

KOMITO3HIA (QYHKIMH, TUHEIHAS QyHKIuS,
KBaz[paTH4Hasi (PyHKIH, CTEeHHas: GYHKINS C
[1eJTIBIM TTOKa3aTeNleM, TPUTOHOMETPHUIECKHE
(hyHKIMH, 0OpaTHBIE TPUTOHOMETPHIECKNE
(hyHKIMH, TTOKa3aTenbHas U JorapupmMudecKas
(hyHKITNH; yMETh CTPOHUTH rpaduKy (yHKIHH,
BBITIOJTHATH NIPpeoOpa3oBaHus TpadrukoB (HyHKIMH;

OBJ'IaJ_'[GHI/IG YHUBCPCAJIbHBIMHU

- YMETh MCIIONIB30BaTh rpaduky QYHKIWHN IS
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[PETYIATUBHBIMU ICHCTBUIMU:

) IpUHATHE Ce0sI U IPYTHX JIIOACH:
- IPUHIMATh MOTHBBI U apI'yMEHTHI
MPYTrUX JIOJIeH TIpH aHaJIN3e
[PE3yNIbTaTOB JEATEIHLHOCTH;

- MPU3HABATh CBOE IIPABO M MPaBO
PYTUX JIFOJICH HA ONIHOKY;

- pa3BMBaTh CIOCOOHOCTH IOHUMATh
MHUp C ITO3UIMN IPYTOro YesIOBEKa

M3ydEeHUs TIPOLIECCOB M 3aBUCUMOCTEH Mpr
[peLIeHNH 3a/1ay U3 IPYruX yIeOHBIX MIPEAMETOB U
13 peasIbHOM ’KM3HU; BBIpaXKaTh (OpMyIaMu
3aBHCHMOCTH MY BEINYNHAMUY;

- CBOOOZIHO OTEpUPOBATH MOHATHUSAMHE: YETHOCTD
(hyHKIMH, TEPUOANIHOCTh (PYHKIINH,
OrpaHU4YEeHHOCTh (PYHKIIMM, MOHOTOHHOCTh
(hyHKIMH, SKCTpeMyM (DYHKIMH, HauOoJblIee 1
HarMeHbIIIee 3HaYeHHs (QYHKIIMH Ha IPOMEXYTKE;
YMETh IIPOBOJIUTH MCCIe0BaHNe (PYHKIUH;

- YMETh UCIIONIb30BaTh CBOWCTBA M I'pauKu
(hyHKIMI TS pelieHys ypaBHEHNH, HEpaBeHCTB U
3a7a4 ¢ mapameTpaMu; U300paXkaTh Ha
KOOPAMHATHOW TIJIOCKOCTH MHOXKECTBA PEILICHU
YpaBHEHHH, HEPABEHCTB M UX CHCTEM

OK 05 Ocy1ecTBisTh
YCTHYIO U IUCHMEHHYIO
KOMMYHHKAIIHIO Ha
rocynapCTBEHHOM
s13b1ke Poccuiickoit
Denepanyiv ¢ y4eTOM

B 06sacTH SCTETHYECKOTO BOCIUTAHUSL:
- 9CTETHYECKOE OTHOIIICHUE K MUY,
BKJTFOUAS CTETUKY ObITa, HAYIHOTO U
[TEeXHUYECKOTO TBOPUYECTBA, CIIOPTA,
TpyZia ¥ OOILIECTBEHHBIX OTHOIICHHIA;

- CIOCOOHOCTH BOCTIPUHUMATh

- YMETh ONIEpUPOBATh MOHATUSAMU: CpEeiHEee
aprupMeTHuecKoe, MeaHa, HauOoJIbIIee U
HalMEHbIIIee 3HaUeHMs, pa3Max, JUCIepCcus,
CTaH/IapTHOE OTKJIOHEHUE YHCIIOBOr0 Habopa;
YMEHHE U3BJIEKaTh, HHTEPIPETUPOBATh
nH(OopMaluio, MpeICTaBICHHYIO B Ta0JIMIaX, HA

0cOoOCHHOCTEH [pa3IMYHbIC BU/bI HCKYCCTBA, TPAJMIMHU [THarpamMMax, rpaukax, OTpakarollylo CBOHCTBa
COLIMAJIBHOI'O U 1 TBOPUCCTBO CBOCTO U JIPYTUX [PCAJIbHBIX ITPOLECCOB U ﬂBHeHHﬁ; MpeaACTaBJIATh
KYJIbTYPHOTO HAapOJIOB, OLIYIIATh YMOLMOHANEHOE  |[MH(OPMALUIO C IOMOIIBIO TAOIHI] U AUATPAMM;
KOHTCKCTa BO3HeﬁCTBHC HCKYCCTBA, MCCIICA0BATh CTATUCTHYCCKUEC JAaHHBIC, B TOM

- YOSXKIEHHOCTh B 3HAYMMOCTH JIJISI YHCIIe C TIPUMEHEHUEM TpaUIecKiX METOIOB U

ITMYHOCTH U OOLIECTBA OTEUECTBEHHOI'O [3IEKTPOHHBIX CPEJICTB;

1 MIPOBOI'O UCKYCCTBA, STHUYECKUX |- YMETh ONEPUPOBATh MOHATUSIMU: TOUKA, MpsiMasi,

KyJIbTYpPHBIX TPAJULUI U HAPOJHOTO  |[TIOCKOCTb, IIPOCTPAHCTBO, ABYTPAHHBIN yrol,

[TBOpUECTBA; CKPEILUBAIOLINECS MIPSMBIE, APaJIEIbHOCTD U

- TOTOBHOCTb K CAMOBBIPaKCHUIO B [EPIIEHANKYISIPHOCTD IPSIMBIX U IIOCKOCTEH,

[pPa3HBIX BUJAX UCKYCCTBA, CTPEMJICHUE |[yroJl MEKIY MPSIMBIMH, YTOJI MEXy IIPSIMOM U

[POSIBIIATH KaUeCTBA TBOPUECKOM [UIOCKOCTBIO, YIOJI MEKAY IUNIOCKOCTSIMH,

ITHMYHOCTH; [pacCTOsiHUE OT TOUKH JI0 TUNIOCKOCTH, PACCTOSIHUE

OBJlazieHNe YHUBEPCATbHBIMU MEKIY MPSIMBIMH, PACCTOSHUE MEXKAY

[KOMMYHUKaTUBHBIMU ACHCTBUSIMU: [UIOCKOCTSIMH;

a) oOmieHue: - YMETh UCIIOIb30BaTh MPH PEIICHUH 3a71a4

- OCYILIECTBJIATH KOMMYHHUKALIUU BO M3ydeHHBIE (DaKTHI M TEOPEMBI INIAHUMETPHH;

Beex cdepax KU3HH; yMEHHE OLICHUBATh pa3Mepbl OOBEKTOB

- pacro3HaBaTh HeBepOaIbHbIE OKPY’KAaIOIIEro Myupa

CpEICTBA OOILIEHUS, TIOHUMATh

3HAaYEHNE COIMAIbHBIX 3HAKOB,

[pacrio3HaBaTh MPEAIOCHUTKN

KOH(IMKTHBIX CUTYallui ¥ CMST9aTh

KOH(ITUKTHL,

- Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO

[TOYKY 3PEHHS C HCIIOJIb30BAHUEM

SI3BIKOBBIX CPEICTB
OK 06 IIposiBnaTH - 0OCO3HAHHE 00yJAIOIIUMHUCS - YMETh OIIEPUPOBATH TOHATHSAMU: TIPSIMOYTOIbHAS
rpa’KJaHCKO- [POCCUICKOM TpaXAaHCKON cucTeMa KOOpJUHAT, KOOPJAUHATHI TOUKHU, BEKTOP,
MaTPHOTHYECKYIO MACHTUIHOCTH; KOOpPAWHATHI BEKTOPA, CKAISIPHOE TPOU3BEICHNE,
[TO3UIIHIO, - [IeJICHANIPABICHHOE PAa3BUTHE YTOJT MEXIy BEKTOPaMH, CyMMa BEKTOPOB,
IEeMOHCTPHPOBATH BHYTPEHHEH MMO3HUITUH JINIHOCTH Ha [PON3BEICHIE BEKTOPA HA YUCII0; HAXOIUTH C

0CO3HAHHOE ITOBEIACHHE
Ha OCHOBE
TpaTUIIMOHHBIX
00IIIeUeTOBEYECKUX
[IEHHOCTEM, B TOM
YUCIIE C YIETOM
rapMOHHU3AITUH
MEKHAITHOHATBHBIX H
MEKPEITUTHOZHBIX
OTHOIICHUH,

OCHOBE JyXOBHO-HPaBCTBEHHBIX
leHHOCTEel HapoaoB Poccuiickoit
Denepanyiy, ICTOPUIECKUX U
HAallMOHAJIbHO-KYJIbTYPHBIX TPAIULINMI,
(hopMHUpOBaHNE CHCTEMBI 3HAYAMBIX
1IEHHOCTHO-CMBICIIOBBIX YCTaHOBOK,
QHTUKOPPYIMLMOHHOI'O MUPOBO33PEHUS,
MPaBOCO3HAHUS, YKOJIOTUYECKOM

KYJIbTYPBI, CIIOCOOHOCTH CTaBUTh eian
1 CTPOUTD JKU3HCHHBIC IIJIAHbI;

MOMOIIBI0 M3y9EHHBIX ()OPMYIT KOOPAWHATHI
CEpEIMHBI OTPE3KA, PACCTOSHUE MEXKIY JBYMS
TOUKAMH;

-yMEThb BBIOMPATH MOAXOAAINI H3YdEeHHBIH METO/
I peleHns 3aJa4u, Paclio3HaBaTh
MaTeMaTHIecKre (aKkThl 1 MaTEMaTHIECKHE
MOZIENTH B TIPUPOHBIX M OOIIECTBEHHBIX
SIBTICHUSIX, B NCKYCCTBE; YMEHHE IIPUBOIUTD
[IPUMEpPbI MATEMATUIECKUX OTKPBITUII pOCCHIICKON

1 MUPOBOI MaTeMaTUYECKON HAyKH.
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[IPUMEHATH CTaHAAPTHI
QHTUKOPPYIIIIOHHOIO
[TOBEJCHUS

B yacT rpa’kJaHCKOTO BOCITUTAHUSI:

- OCO3HAHHE CBOMX KOHCTUTYLIMOHHBIX
[paB 1 00sI3aHHOCTEH, YBa)KCHHE
3aKOHA U MIPaBOIOPSIKA;

- IPUHATUC TPATUIIHOHHBIX
HAI[OHAJILHBIX, O0IIECYEIOBEUYCCKUX
T'YMaHUCTHUECKUX U JEMOKPaTHUECKUX
[ICHHOCTEH;

- TOTOBHOCTbH IIPOTHUBOCTOSTh
1JICOJIOTUH DKCTPEMU3MA,
HAITHOHATTN3Ma, KceHohoouH,
TUCKPUMUHAIIUY IO COITUAIBHBIM,
[PEITUTUO3HBIM, PACOBBIM,
HAI[MOHAIBHBIM MTPU3HAKAM;

- TOTOBHOCTh BECTH COBMECTHYIO

eI TENIbHOCTh B MHTEPECcax
Fpa<IaHCKOT'O OOIIECTBA, yIaCTBOBATh
B CaMOYIpPaBJICHUU B
00111e00pa30BaTENbHON OpraHU3alyy 1
TETCKO-IOHOIIECKUX OpraHU3aIusX;

- YMEHHUE B3aUMOIEHCTBOBATh C
COLIMaJIbHBIMHU I/IHCTHTyTaMI/I B
COOTBETCTBHUU C UX (byHKIlI/ISIMI/I u
Ha3HAUYECHUEM;

- TOTOBHOCTb K T'YMaHUTapHOU U
BOJIOHTEPCKOU JIEATEIBbHOCTH;
MaTPUOTHYECKOTO BOCITUTAHUS:

- c()OPMHUPOBAHHOCTH POCCHICKOM
rpaKJaHCKOW UICHTUYHOCTH,
MaTPUOTH3MA, YBAKEHHS K CBOEMY
HApOJy, YyBCTBAa OTBETCTBEHHOCTHU
nepen PonuHoM, ropaocTy 3a CBOU
Kpaii, cBOIO PoauHy, cBOM S3bIK U
KYJIBTYpY, IPOILIOE U HACTOSAIIEE
MHOTOHAITOHAJIEHOTO Hapoda Poccuu;
- IICHHOCTHOE OTHOIIICHUE K
TOCYIapCTBEHHBIM CHUMBOJIAM,
MCTOPUIECKOMY U TIPUPOTHOMY
[HACJIEIUIO, TAMSITHUKAM, TPa UM
HaponoB Poccun, noctmxenusm Pocenn
B HayKe, HCKYCCTBE, CIIOpTE,
[TEXHOJIOTUSIX U TPYAE;

- HeiiHas yOeXIeHHOCTh, TOTOBHOCTB K
CITy>keHHIo 1 3ammre OTedecTsa,
OTBETCTBEHHOCTH 3a €ro0 Cynb0y;
OCBOCHHBIE 00yYJaIOIIUMHUCS
MEXIIPEIMETHBIC TTOHATHS U
[YHHBepCallbHbIE YIeOHbIE NESHCTBUS
(perynsTUBHBIE, TO3HABATENEHEIC,
KOMMyHUKATHBHEIE);

- CIIOCOOHOCTB X MCITOJIb30BAHUS B
MO3HABATEIBLHON U COTUAIBHON
MMPAKTHKE, TOTOBHOCTH K
CaMOCTOSITETFHOMY TUIAHUPOBAHHIO U
OCYIIIECTBIICHHUIO YIeOHOM
MesITeTbHOCTH, OPTaHU3aIUN YIeOHOTO
COTPYJHUYECTBA C MEAATOrHYECKUMHU
[PAOOTHUKAMH M CBEPCTHUKAMH, K
[y4acTHIO B IOCTPOEHUH
MHIWBUAYaIbHOW 00pa3oBaTeIbHON
[TPacKTOpHH;

- OBJIaJICHHC HaBBIKAMHU y4eOHO-
1CCIIe10BaTENIbCKON, POSKTHON 1

- YMETh OIIEPUPOBATH TOHATHAMU: CITyIaifHBINA
OITBIT U CITy4YaifHOE COOBITHE, BEPOSTHOCTD
CITyJalfHOTO COOBITHS; YMETh BHIYHCIISTh
BEPOSTHOCTB C MCITOIB30BAHUEM TPapUUSCKIX
METOJ/IOB; IPUMEHSTEH ()OPMYITBI CIIOKCHUS U
VMHOXKEHHSI BEPOSTHOCTEH, KOMOUHATOPHEBIE
(haKThI U (POPMYITBI TIPU PEIIICHUH 3a/1aY;
OIICHUBATh BEPOSTHOCTU PEATBHBIX COOBITHI;
3HAKOMCTBO CO CITyJalHBIMU BEIMIHHAMUY,
VMCHUE TIPUBOIUTE IPUMEPHI MTPOSBIICHHUS 3aKOHA
OOJIBIIIMX YHCENT B IPUPOIHBIX M OOIIECTBEHHBIX
SIBJICHUSIX
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COITMATLHOM JIeATEIILHOCTH

OK 07 CopmelicTBOBaThH
COXpaHCHUIO
OKpYKarolIen Cpebl,
[pecypcocOepekeHHIO,
[IPUMEHSTH 3HAHUSA 00
M3MEHEHUHU KJIMMaTa,

- HE IPUHUMATh AEUCTBHS, IPUHOCSILNE
Bpe OKpYyXKaroLIel Cpele;

- YMETh IIPOTHO3UPOBATh
HeOIaronpusTHBIE SKOIOTHIECKHUe
TOoCIIeICTBHS IPEAIPUHIMAEMBIX
neiicTBUI, peaoTBpallaTh UX;

- YMETh OIIEpUPOBATH MOHATHAMU: (PyHKIIHS,
HerpepbIBHAS (QYHKINS, TPOU3BOIHAS,
repBOOOpa3Hasi, ONpeieNICHHBI HHTETPAT; yMETh
HaXOANUTH MIPOM3BOIHBIE 3JIEMEHTapHBIX (YHKINH,
MCTIO0JIb3YS CIIPABOYHBIE MaTepUalIbl; UCCIEI0BATh
B IIPOCTEHINNX Cydasx QyHKIMN Ha

[TPUHIUIIBL - PaCIIUPUTH OIBIT AESITEIBHOCTH MOHOTOHHOCTb, HAXOJJUTh HAUOOJIbIIINE 1
OepeKIIUBOrO SKOJIOTMUECKON HalpaBJIEHHOCTH; HaMMeEHbIINE 3HaYeHHs ()yHKIHIA; CTPOUTH
[IPOM3BOJICTBA, - pa3pabaThIBaTh IIaH PEIICHUS rpadMK1 MHOTOYJICHOB C HCIIOJIB30BaHUEM
b PeKTUBHO MPOOJIEMBI C y4eTOM aHaIN3a armapaTa MaTEMaTHUECKOrO aHAJIN3a; TIPUMEHSTh
elicTBOBATH B MMEIOIINXCS MaTepUATIbHBIX U [IPOU3BOJHYIO NIPY PEIIEHUH 3a/1a4 Ha IBUKCHUE;
Upe3BBIYANHBIX HeMaTepUalbHbBIX PECYPCOB; peraTh NPakTUKO-OpUEHTHPOBAHHbBIE 3aa4l Ha
CUTYyalusiX - OCYILIECTBIISITH LIeJICHATIPABJICHHBIH  [HAaWOOJbIINE U HAaNMEHbIINE 3HAYCHUsI, Ha
MOKMCK MEPeHOca CPECTB U CIOCOO0B  [HAXOXKAEHHUE IYTH, CKOPOCTH U YCKOPEHHS;
nelicTBHS B MPOQECCHOHANBHYIO CPENTY; |- YMETh ONEpHUPOBAThH MOHSATHAMHU: JBIKEHUE B
- YMETh IIEPEHOCUTh 3HAHUS B MpoCTpaHCTBe, NO00HBIE (GUTYPHI B
[03HABATENIBHYIO U MPAKTHYECKYIO [IPOCTPAHCTBE; UCIOIb30BATh OTHOIIEHUE
00J1aCTH KU3HEACATENLHOCTH; ruToNIa el MOBEpXHOCTEH U 00bEMOB MOJOOHBIX
- IpeIaraTb HOBBIE IIPOEKTHI, (uryp npu pemeHun 3aaau;
OLIEHHBATD UJICU C MMO3UIIMU HOBU3HBI, |- yMETh BBIUUCIIATH T€OMETPHUYECKHUE BETUUUHBI
OPUTHHAIBEHOCTH, PAKTUYECKOM ([uMHa, yro, miomanb, 00beM, IIomaIb
3HAYUMOCTH; MOBEPXHOCTH), HCTIONB3Ysl U3y4eHHbIE (POPMYIIBI 1
- 1aBaTh OLIEHKY HOBBIM CUTYAI[UsIM, METO/IBI
BHOCHUTH KOPPEKTHUBHI B AEATEILHOCTD,
OLIEHMBATh COOTBETCTBHE PE3YIHTaTOB
LEIsIM
[1K 2.1, IIK 3.2.
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2. CTPYKTYPA U COAEP/KAHUE YYEBHOI'O ITPE/IMETA

2.1. O0beM yueOHOro npeaMera M BHAbI y4eOHOH padoThI

Bua yueOHo# paGoThl O0bem yacoB

O0bem y4eOHOT0 NMpeaMeTa 269
O0beM yueOHbIX 3aHATHIT 263
B TOM YHCJIE:

TEOpPETUYECKOE 00yIeHUE 185

71a00PATOPHO-TIPAKTUYCCKUE 3AHITHUS 78
KoncyabTranuu 2
IIpome:xkyTounasi arTectanusi B popme 1uddepeHInPOBAHHOIO 3a4eTa B 4
1 cemecTpe, JK3aMeHa BO 2 ceMecTpe
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2.2. TemaTnuyeckuii I1aH U coaep:xanue yyeonoro npeamera MATEMATHKA

HaumeHoBaHMe pa3iesioB U Conep:xanue yueOHOro Matepuasa (0CHOBHOe U MPodecCHOHATbHO-0PUEHTHPOBAHHOE), Oo0bem ®opmupyemble
TeM J1a00paTOPHbIE U MPAKTHYECKHE 3aHATHUS, IPUKJIATHON MOAYJIb (IPU HAJTHYHH) 4aCcoB KOMIIETCHIM U
1 2 3 4
OcHoOBHOe coiep:KaHHe
Pa3nen 1. IloBTOpeHue Kypca MAaTeMAaTHKH OCHOBHOM IIKOJIbI 26
Tema 1.1 ConepxaHue y4eOHOTO MaTepHaa
Lenp n 3anaun maTeMaTHKy Npu | Ba3oBble 3HAHUS U YMEHHS 110 MaTeMaTHKE B IPOPECCHOHATBHON U B TIOBCETHEBHOM JEATELHOCTH.
OCBOEHMH CIIELUAIBHOCTH [ToHnMaHMe 3HAaUUMOCTH MAaTEMATHKH B U3y4E€HHH PUPOAHBIX M OOIIECTBEHHBIX MPOIECCOB U
SBJICHUN. YMETh pacro3HaBaTh MPOsIBIEHHE 3aKOHOB MaTEeMaTHKH B UCKyccTBe. [Ipumepsl
MaTeMaTHYECKHX OTKPBITHI POCCUHCKOM 1 MUPOBOI MaTeMaTH4ecKoil HayKH. 2
KomOuHMpOBaHHOE 3aHATHE
Tema 1.2 CojneprkaHue yaeOHOro Matepuasia
Yucna v BEIYUCICHUS. ﬂeﬁCTBHH HaJl IOJIOKUTCIbHBIMA U OTPUIATCIbHBIMA YHUCJIaMHU, O6I)IKHOBCHHI)IMI/I U JECATUYHBIMU
Bripaxenus u npeobpasoBanHus | apoGsimu. POpMyIIBl COKPAIIEHHOr0 yMHOKeHUsL. [Ipu3Haku nenuMocti. Anroput™m EBkimza. 4
3HaKOMCTBO C MMO3UIIMOHHBIMH CUCTCMAaMM CUUCIICHUA.
KombunnpoBanHoe 3aHATHE
Tema 1.3. IIpodeccoHaIbHO-OPHEHTHPOBAHHOE COepKaHNe (coep:KaHne MPUKIAAHOT0 MOIYJIs)
I'eomeTpus Ha IIOCKOCTH Bunp! mnockux Guryp u ux miomaib.
IIpakTUKO-OpHEHTHPOBAHHBIE 3aJJa41 B KypCe T€OMETPUU Ha IIOCKOCTH 2 OK-01, OK-02, OK-
[Ipaktrueckoe 3ansTre 03, OK-04, OK-05,
Tema 1.4 ConepxaHne yq4eOHOTO MaTepHaja OK-06, OK-07, TIK-
[IporeHTHBIEC BRIYUCICHUS IIpocThie mpOIeHTHI, pa3HbIe CIIOCOOB MX BhIUUCIIEeHHA. CI0KHbIE MTPOIIEHTH 2.1, 1IK-3.2
[paktrueckoe 3aHsiTHE 2
Tema 1.5 ConepxaHne y4eOHOTO MaTepHaja
CBoiicTBa CcTeneHH ¢ IoHsiTHE cTeTIeHH C TI00BIM paIlMOHAJIBHBIM [T0KA3aTEIEM.
palroOHATIBFHBIM U KomOuHmpoBanHoe 3aHsATHE 2
JEHCTBUTETHHBIM
2110Ka3aTeNIMH
Tema 1.6 Conepxanne yq4eOHOTO MaTepraa
IIpeobpazoBanue BepaskeHuil ¢ | TToHSTHE KOPHS N-0i CTEIEHN U3 AEHCTBUTENHHOTO uncia. CBOWCTBA KOPHS N-O# CTETICHH. 2
KOpHSIMH N-0i CTENIeHN [Tpeobpa3oBaHNe MPPAIMOHAIBHBIX BBRIPAKECHUN
KombunmpoBanHoe 3aHATHE
Tema 1.7 Conepxanne y4eOHOTO MaTepraa
VYpaBHEHHS U HEPABEHCTBA JluneliHble, KBaJpaTHBIE, POOHO-TMHEWHBIC YPaBHEHUSI 1 HEPABEHCTBA 4

IIpakTuyeckoe 3aHsTHE

Tema 1.8

Coneprkanne yaeOHOro MaTepuaia

17




Cucrembl ypaBHEHHH U

Crioco0BbI penieHus cucTeM JTMHEWHBIX ypaBHeHHH. [TonsTus: matpuna 2x2 u 3x3, onpenenuTesb

HEPABEHCTB Matpuusl. Metog INaycca. CucteMbl HeNMHEMHBIX ypaBHeHUH. CHCTEMBI HEPABEHCTB 6
KomOnHnpoBanHoe 3aHsiTHE
Tema 1.9 ConepxaHue y4eOHOTO MaTepHaa
BxonHolt KOHTpONB Beruncienus u npeodpazoBanus. YpaBHEHHS! M HEPaBEHCTBA. | €oMeTpHs Ha IIOCKOCTH. 2
KonrponbHas pabora
Paznen 2. ®yHkuum, UX CBOiCTBA. 12
Tema 2.1 ConepxaHue y4eOHOTO MaTepHraa
ODYHKINH, UX CBOWCTBA. Omnpenenenne QyHKIMHM 0qHOM nepemMeHHoi. O0nacTh onpeaeneHus U odnactk 3HaueHuit. Kopan
CriocoObI 3aianust QyHKITHH. ¢ysakimu. CAMMETPUYHOCTH, MOHOTOHHOCTD ()YHKIIHH. 4
KomOnHupoBaHHOe 3aHsTHE
Tema 2.2 ConepxaHue y4eOHOTO MaTepHrasa
I'padukn GpyHkuunit omHOM Jluneiinast pyHkuus ee cBoiicTBa M rpaduk. KBanpatununas QyHknus, ee cBoiicTBa u rpaduk. OK-01. OK-02. OK-
TIEPEMEHHOIA. OGpatHas pyHKUHS. ; ’
P KOI\I/)I6I/IHHp(3:))lZ:H:Oe 3aHSTHE 6 03, OK-04, OK-05,
OK-06, OK-07, TIK-
Tema 2.3 CojneprkaHue yaeOHOro MaTeprasia 21, TIK-3.2
BxonHOM KOHTpOJIb OyHKIMK, UX CBOMCTBA U TPaUKH. 2 "
KonrponbHas pabora
Paznen 3. Crenennasi pyHkuus 8
Tema 3.1 CogepkaHue yueOHOro Marepuaa OK-01, OK-02, OK-
Crenennas gyHkuus, ee ®ynkiuy y = 3/X ux cBoiicTBa u rpadukyu. CTeneHHble QYHKIMH, HX CBOMCTBA M IpaduKL. 03, OK-04, OK-05,
CBOJICTBA. KombunupoBanHoe 3aHATHE 2 OK-07, TIK-2.1, TTK-
3.2
Tema 3.2 ConepxaHne yq4eOHOTO MaTepHaja
Pemenue nppauroHaibHbBIX PaBHOCHMIIBHOCTE MppalMOHAJIBHBIX YPaBHEHUN U HEpaBeHCTB. MeTobl ux pemenus. Penienue
YpaBHEHMI U HEPABEHCTB HPpPalMOHAJIBHBIX YPAaBHEHUH U HEPABEHCTB 4
KombunmnpoBanHoe 3aHATHE
Tema 3.3 Conepxanue yu4eOHOTO MaTepHaja
BxonHoi#l KOHTpOB Onpenenenne creneHHol Gpyakmuu. Vcrons3oBaHne ee CBOMCTB NP PEIICHIH YpaBHEHUH U
Crenenn u kopHH. CreneHHas HEpPaBEHCTB 2
GyHKIHS. Konrponbhas pabora
Pa3nen 4. Iloka3ateabHas GyHKOusA. 10
Tema 4.1 Conepxanne yu4eOHOTO MaTepHaia
HOKU%aTeHBHa’I bynkuas, ee CreneHp ¢ MPOU3BOIEHBIM AEHCTBUTENBHBIM MTOKa3aTeneM. OTpeneneHne moKa3aTebHON (QyHKINH, OK-01, OK-02, OK-
CBOHCTEA ee cBoiicTBa U rpaduk. 3HAKOMCTBO C IPUMEHEHUEM TTOKa3aTenbHON QyHKIMH. Perrenne 03, OK-04, OK-05,
TTOKa3aTeIHHBIX YPaBHEHUH (PYHKIIMOHAIEHO-TPapIUIECKIM METOIOM 4 OK-07

KombunmpoBanHoe 3aHATHE

Tema 4.2

Coneprkanne y4eOHOro Marepuaa
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Pemenne mokaszaTeabHBIX
ypaBHeHI/Iﬁ 1 HCPABCHCTB

Pemenne nokazaTenbHbIX ypaBHEHUN METOAOM ypaBHUBAHUS MOKa3aTeNnel, METOJOM BBEICHUS
HOBO¥ MIepeMeHHOH, (PYHKITHOHATEHO-TPapHUISCKUM METOJIOM. PellieHre oKa3aTeNbHBIX
HEpaBEHCTB

HpaKTI/I‘{eCKOG 3aHATUC

Tema 4.3 ConepxaHue y4eOHOTO MaTepHaa
CucreMbl IoKa3aTeIbHBIX Pemenne cucrem mokasarelbHBIX YpaBHEHHH 2
ypaBHEHUI KomOnHupoBaHHOe 3aHsTHE
Tema 4.4 ConepxaHue y4eOHOTO MaTepHaa
BxopaHoli KOHTpOJIB Pemienne nokaszarenbHbIX YpaBHEHUI METOJIOM YpaBHUBAHUsI MTOKa3aTeleld 1 METOJIOM BBEJCHUS
Pemenue 3anau. IlokazatenbHas | HOBOW mepeMeHHOU. PelieHue moka3aTenbHbIX HEPABEHCTB 2
GyHKIWMS. KontponbHas pabora
Paznean 5. Jlorapudmbl. Jlorapudpmuyeckas ¢pyHkuus 20
Tema 5.1 ConeprxaHue y4eOHOTO MaTepHrasa OK-01, OK-02,
Jlorapudwm uncna. lecatuunelit | Jlorapudm uncna. J[eCATHYHBIN 1 HATYPAIBHBIN JTOrapu(MBbl, YUCIIO € OK-03, OK-04,
¥ HATYpaJIbHBIN JTOrapupMEI, KOoMOMHHPOBAaHHOE 3aHATHE 2 OK-05, OK-07, K-
YHUCIIO © 2.1, IIK-3.2
Tema 5.2 CojneprkaHue yaeOHOro MaTeprasia
CaoiicTBa jorapu()MoB. Caoiictsa iorapudmon. Omepaltust JorapuhMHUPOBAHUS. 4
Onepanuys norapudmuposanus | KoMOUHMPOBAHHOE 3aHATHE
Tema 5.3 Conepxanue y4eOHOTo MaTepHasa
Pemenue norapudmuyecknx [NonsaTre norapudmuyeckoro ypapaenus. Oneparys TOTeHIUPOBaHUA. TpH OCHOBHBIX METOAA
YpaBHEHHI U HEPABEHCTB pereHus JorapuGMUIecKuX ypaBHeHHH: QyHKIMOHAIBHO-TpadUUecKiid, METO I MOTEHIUPOBAHHUS,
METO/] BBEJICHUsI HOBOM niepeMeHHol. Jlorapupmuyeckne HepaBeHCTBA 4
KombunmnpoBaHHoe 3aHATHE
Tema 5.4 Conepxanue yu4eOHOTO MaTepHaja
Cucrembl norapup)MHIECKUX AJTOPUTM pElICHUsI CUCTeMbl ypaBHEHU. PABHOCHIILHOCTD JIOTapU()MUICCKUX YPaBHEHUI U
ypaBHEHHi HEPaBEHCTB 2
KombunmnpoBanHoe 3aHATHE
Tema 5.5 Conepxanne yq4eOHOTO MaTepraa
Jlorapudmmaeckas ¢pyakims, ee | Jlorapudmuueckas YHKIUS M €€ CBOMCTBA 4
CBOWCTBA KomOnHMpoBaHHOE 3aHATHE
Tema 5.6 IIpodeccronaILHO-OPHEHTHPOBAHHOE COlep:KaHue (coiepKaHUue MPUKJIATHOTO MOTYJIs)
Jlorapudmsl B ipupose u
TEXHHKE 2
[Iprmmenernne norapudma. Jlorapupmudeckas crmpaib B mpupoze. Ee MaTeMaTHdeckue CBOiicTBa
IIpakTuyeckoe 3aHsTHE
Tema 5.7 Conepxanne ya4eOHOTO MaTepHraa
BxoaHo# KOHTpOIB Jlorapudmndeckas Gpyskius. Pemenne mpocreimmx gorapu(pMUIecKux ypaBHEHHH
Pemenne 3anay. Jlorapugpmsr. KoutponsHas pabora 2

Jlorapndmudeckast QyHKIusL.
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Pa3nen 6. OcHoBbl TpUroHomerpuu. Tpuronomerpnueckue pyHKIUH

42

Tema 6.1
TpuronoMmeTpudeckue GyHKIUH
MIPOM3BOJBHOIO yIila, YUCIa.

Conepxanne y4eOHOTO MaTepHaa

PaZ[I/IaHHaSI McEpa yrija. HOBOpOT TOYKH BOKPYT Hadajia KOOpJIUHAT. OHPEI[GJ'ICHI/IG CHHYCa, KOCHUHYCa,
TaHreHca U KOTaHTeHca. 3HaKU CHHYCa, KOCUHYCAa, TAHI'CHCA U KOTAaHI'CHCA 110 YCTBCPTAM.

PannanHas u rpagycHast Mepa 3aBHCHMOCTh MEXIY CHHYCOM, KOCHHYCOM, TAHT€HCOM W KOTAHT'€HCOM OJJHOTO W TOT'O K€ yTJia 4

yrina KomOnHupoBaHHOE 3aHsTHE

Tema 6.2 ConepxaHue y4eOHOTO MaTepHaa

OcHoOBHBIE Tpuronomerpudeckue Toxaectsa. CHHYC, KOCHHYC, TAHT'€HC W KOTaHT'€HC YTJIOB O M - 0. DopMyIibl

TPUTOHOMETPUYUECKHE TPUBEICHUS 4

TOX/IECTBA. KomOnHupoBaHHOE 3aHsTHE

®dopmyIbl NpUBeIeHUS

Tema 6.3 ConepxaHue y4eOHOTO MaTepHraa

CuHyc, KOCHHYC, TaHTEHC CymMa 1 pazHocTh cuHycoB. CyMMa U pa3HOCTh KOCHHYCOB. CHHYC ¥ KOCHHYC JJBOWHOTO yrJia.

CYMMBI ¥ Pa3HOCTH JIBYX YIJIOB | DopMyIbl MOIOBUHHOTO yriia. [IpeoOpa3oBaHusi CyMMbl TPHTOHOMETPUYECKUX (QYHKIIMI B

CUHYC ¥ KOCHHYC JIBOWHOT'O NPOU3BE/ICHHE U MIPOU3BEACHHS B CYMMY. BbIpaxkeHre TpPUroHOMeTpuIecKnX (QyHKIMH uepe3 6

yria. ©opMyInbl HOIOBUHHOTO TaHI'eHC MOJIOBUHHOIO aprymeHTa. [Ipeodpa3zoBaHust MPOCTEHUIINX TPUTOHOMETPUIECKUX

yraa BBIPaKEHUI
KoMOuHMpoBaHHOE 3aHsTHE

Tema 6.4 Conepxanue y4eOHOTO MaTepHaja

Tpuronomerpuyeckue OO0nacTp onpeieneHus 1 MHOXKECTBO 3HAYCHUH TPUrOHOMETpUUeCcKUX (PyHKIMA. YETHOCTS,

(b yHKIMHU, UX CBOMCTBA U HEYETHOCTD, IIEPUOJJMIHOCTh TPUTOHOMeTpruiecKuX (¢yHkuuid. CoiicTBa u rpaduku GyHKIMNA

rpaguxn y =sin X, y =Cos X, y = tgx, y = ctgx 6
KombunnpoBanHoe 3aHaTHE.

Tema 6.5 Conepxanue y4eOHOTO MaTepHaja

[Ipeobpa3zoBanue rpadhukoB Cxarue u pacTsbkeHue rpaMKoB TPUTOHOMETPUYECKHUX (PYHKIIUA.

Tpuronomerpudeckux GyHkuuit | IIpeobpasoBanue rpahMKOB TPUTOHOMETPHYECKHX (PYHKIIMIA 2
IIpakTuyeckoe 3ansTue

Tema 6.6 IIpodeccnoHaTbHO-OPHEHTHPOBAHHOE COeP:KaHUE (Colep:KaHUe MPHKJIATHOTO MOIYJIs)

Ormcanne MpOU3BOACTBEHHBIX Hcnonb3oBaHue CBOMCTB TPUTOHOMETPHUIECKUX (PYHKIHMI B IPOPeCcCHOHATIBHBIX 3a/1adax.

MPOLIECCOB € IIOMOIIBIO Hcnonb3zoBanue rpadukoB GpyHKIMH U1 H3y4eHHs IPOLECCOB M 3aBHCHMOCTEH IPH PEILICHUH 3a1ayu

rpaduxoB QyHKIHI W3 Ipyrux yqeOHbIX MPEIMETOB U 33/1a4 M3 PA3JIMYHBIX 00JacTell HAYKH M peabHOM KHU3HH. 4
IIpakTuueckoe 3aHsTHe

Tema 6.7 Conepxanne yq4eOHOTO MaTepHaa

Ob6patHsie OO6paTtHbIe TpUTOHOMETpUIecKHe QyHKIMH. VX cBOWCTBa M rpaduku 4

TPUTOHOMETPHYECKUE (DYHKIINH KombunmpoBanHoe 3aHATHE

Tema 6.8 Tpuronomerpudeckne | CopepkaHue yaeOHOTO MaTepuaa

YPABHCHIIL I Hepaneretsa YpaBHeHHE COSX = a. YpaBHeHue SN X'= a. YpaBHeHUs th =a Cth =a 3

Pemenre TpUTOHOMETPHUYECKUX YPAaBHEHUH OCHOBHBIX THIIOB: ITPOCTEHINNE TPUTOHOMETPHUECKHE
YPaBHEHHSI, CBOASIIIUECS K KBAIPATHBIM, PEIIa€MbIe pa3I0KEeHUEM Ha MHOXKHUTEIN, OTHOPOJHBIE.
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HpOCTefIHIPIG TPUTOHOMETPUICCKNUEC HEPABCHCTBA

KOM6I/IHI/Ip OBaHHOC 3aHATHUC.

Tema 6.9 Coneprkanne yaeOHOTo MaTepHraia
Cucrempl TpuronomMeTpudeckux | CHCTEMbl IPOCTEHIIMX TPUTOHOMETPHUUCSCKUX YPaBHEHUIT 5
ypaBHEHUI KomOnHupoBaHHOE 3aHsTHE
Tema 6.10 ConepxaHue y4eOHOTO MaTepHala
BxonHol KOHTpOIB. [Ipeobpa3oBaHKe TPUTOHOMETPUIECKUX BBIPAKECHUH. PelieHne TpuroHoMeTpu4ecKix YpaBHEHUH 1
Pemenne 3amaq. OCHOBBI HEpPaBEHCTB B TOM YHCIIE C UCIIONBb30BAaHUEM CBONCTB (DYHKITHH.
TPUTOHOMETPHH. Konrponbhas padbora 2
Tpuronomerpuyeckne QyHKIUH
Pa3nen 7. YpaBHeHus1 1 HEPpABEHCTBA 18
Tema 7.1 ConepxaHue y4eOHOTO MaTepHraa
PaBHOCHIIBHOCTD YpaBHEHHUH U PaBHOCHIBHOCTD ypaBHeHHH 1 HepaBeHCTB. Omnpeznenenus. OCHOBHBIE TEOPEMbI PAaBHOCHIIBHBIX
HepaBeHCTB. O01Ine MeTO/IbI nepexo/ax B ypaBHEHHUIX M HepaBeHCTBaxX. OOIIMe METO/bI PEIlIeHNs] YpaBHEHUIL: Tepexo]] OT
peueHus paBeHCTBa (PYHKIIMI K PaBEHCTBY apr'yMEHTOB /I MOHOTOHHBIX (DYHKIIMH, METOJ pa3IOKEHHUs Ha )
MHOXKUTEINHN, METOJT BBEJICHHSI HOBOH ITepeMEHHOM, ()yHKIIMOHATBHO-TpaQUIECKUil METOT
KomOuHMpOBaHHOE 3aHATHE
Tema 7.2 CojneprkaHue yaeOHOro Matepuasia OK-01. OK-02. OK-
I'paduueckuii MeTo]| peLeHust OO1me MeTo Il pelieH sl HEPABEHCTB: IIePeXO0Jl OT CPABHEHUS 3HAYCHUH (DYHKIIMH K CPABHEHHUIO 03 OI’(-O 4 OI’(-OS
ypaBHEHHH, HEPABEHCTB 3HA4YEeHHH apryMEHTOB JJIsl MOHOTOHHBIX (DYHKIIMH, METOJl HHTEPBAJIOB, (D)YHKIIMOHAILHO- OK’-O 6 015-07 HK,-
rpaduyeckuii Meron. I'paduyeckuii MeTo]l pellieHns] YpaBHEHUI U HEPABEHCTB 2 2 1’ K-3 ’2
KoM0OuHnpoBaHHOE 3aHATHE o '
Tema 7.3 Conepxanue yq4eOHOTO MaTepHasa
VYpaBHEHMSI U HEPABEHCTBA C Omnpenenenne Moxyis. Packpeitie Monyiis o onpeneneHuto. [Ipocreiimme ypaBHeHUS U
MOJYJIEM HepaBeHCTBa ¢ MoayieM. [IpuMeHeHne paBHOCHIIBHBIX TIEPEXOI0B B OMPE/IEIICHHBIX THUIIAX
ypaBHEHHH U HEPABEHCTB C MOJYJIEM 2
KombunnpoBanHoe 3aHATHE
Tema 7.4 ConepxaHne y4eOHOTO MaTepHaja
VYpaBHEHMSI U HEPABEHCTBA C 3HaKoMCTBO ¢ mapamerpoM. [Ipocreiine ypaBHeHH U HEpaBEHCTBA C MAPaMETPOM 4
rapameTpamu KomOnHMpoBaHHOE 3aHATHE
Tema 7.5 IIpodeccronaIbHO-OPHEHTHPOBAHHOE cOllepKaHNe (codep:KaHue MPHUKJIATHOI0 MOTYJIfA)
CocTaBneHue U peleHne Pemenne TeKCTOBBIX 3a1a4 IpodecCHOHANBHOrO cofepkanus. [IpuMeHeHne ypaBHeHNU,
npogecCHOHANBHBIX 33124 C HEpaBEHCTB, UX CHUCTEM JUIS PEICHUS] MaTEMAaTHYECKUX 3a/1a4 U 33Ja4 U3 Pa3IMIHBIX o0nacTei
MIOMOIIBIO YPAaBHEHUH HAayKH U peasbHON )KU3HH. 6
IIpakTryeckue 3aHATHUS
Tema 7.6 Conepxanne ya4eOHOTO MaTepraa
Pemenue 3agau. YpaBHeHuUs U OO0mie METOABI peleHNs YypaBHEHHN. Y paBHEHHUS M HEPAaBEHCTBA C MOAYIIEM U C TTapaMeTpaMu 2
HEpaBEeHCTBA [IpakTiueckoe 3aHsTHE
Pasnea 8. KommiekcHbie yncia 10
Tema 8.1 Coneprkanne y4eOHOro Marepuaa OK-01, OK-02,
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KommnekcHsie uncna ITonsitre koMIiekcHOro uncia. ComnpspKeHHbIE KOMIIEKCHBIE YUCIIa, MOYJIb U apTyMEHT 4 OK-03, OK-04,
KOMIUTEKCHOr 0 yrcina. dopma 3anucu KOMIUIEKCHOTO YHCIIa (TeoMeTpryecKas, OK-05, OK-07
TPUTOHOMETpHUUECKas, anredpandeckas). ApupMeTHIeCKre ISHCTBHS C KOMIUIEKCHBIMH YHCIAMH
KomOnHupoBaHHOE 3aHsTHE
Tema 8.2 ConepxaHue y4eOHOTO MaTepHaa
[IpumMeHeHnEe KOMITIEKCHBIX BeimonHeHE pacdeToB ¢ IOMOIIBIO KOMIDIEKCHBIX YHcel. [IpuMepsl HCHob30BaHMsT KOMIUIEKCHBIX 6
YHcen Yrcen
[IpakTiueckoe 3aHsTHE
Pa3nen 9. Ilpenen pynkuuu 14
Tema 9.1 ConeprxaHue y4eOHOTO MaTepHrasa
Yucnosas nmocnenoBaTenbHOCTh | OmnpesieNieHne YHCIOBOH MTOCIe0BATENEHOCTH 1 CIIOCOOBI e 3afanust. Apudmernieckas u
reoMeTpuueckas nporpeccuu. CBOHCTBa YUCIOBBIX MOCen0BaTenpHocTeil. Onpenenenue npeaena 5
TIOCJIE/I0BATENIbHOCTH. BhIYKCIIeHNE IPeIesioB MOCIIeI0BATEbHOCTEH
KomOuHMpOBaHHOE 3aHATHE
Tema 9.2 CojneprkaHue yaeOHOro MatepHrasa
Teopemsl o npesenax pynkiuu | Onpenenerue npeaeia GyHKIUKA B TOYKE U Ha oo. ['eoMeTprdeckast niutrocTpanws. beckoHedHo
MaJble 1 OeckoHeuHO Ooinbinne GyHkImu. CBA3b MEXAYy HUMU. TeopeMsl 0 IpeJienax.
0 0 OK-01, OK-02, OK-
{;} {6} 4 03, OK-04,
Heonpenenennoctu Buja: , .
KombunnpoBanHoe 3aHATHE
Tema 9.3 Conepxanue yu4eOHOTO MaTepHaja
3ameuaTeIbHbIC MPEIeIbI IIepBrl1ii 3ameuaTenbHbIe IPeAesbl, CIeICTBUA. BTOpoil 3aMedaTenbHbli Ipees, CICACTBUS.
Brruncnenue npeaenos GyHKIUHA, HCIOIb3Ys TEOPEMBI O Ipeenax 6
KombunnpoBanHoe 3aHATHE
Tema. 9.4 CopnepxaHne yueOHOTo MaTepHaa.
BxonHO# KOHTPOIIb. Beruncienue npenenoB QyHKIHIA, UCTIONB3Ys TEOPEMBI O MPEJeIax | 3aMeyaTelibHbIe MPEIEIbL.
Pemenue 3ana4. Beraucnenue Konrponbhas pabdora. 2
TIPE/ENIOB.
Pasznaea 10. IIpou3BoaHas GyHKIHH, €€ MPUMeHEHHE 31
Tema 10.1 Conepxanne yu4eOHOTO MaTepHaa
TTOHSITHE MPOU3BOIHOIA. I[Tpupamenue aprymenta. [Ipupamenue GpyHKImE. 3a1a494, NPUBOIALIME K MOHATHIO IPOU3BOIHON. OK-01, OK-02, OK-
DOopMyITHL U TIPaBUIIA Omnpenenenre TPON3BOAHON. ANTOPUTM OTHICKAHUS TIPOU3BOTHOMN. 2 03, OK-04, OK-05,
muddepernupoBaHus KoMOUHHpOBAHHOE 3aHATHE OK-06, OK-07, I1K-
2.1, 1IK-3.2
Tema 10.2 Conepxanne ya4eOHOTO MaTepraa
ITponsBomHbIe cymMMBl, pasHOCcTH | Dopmyisl nuddepenimpoBans. [pasuna quddepeHimpoBans 4
TIPOMU3BEACHNA, YACTHOT O KoM0OuHupoBaHHOE 3aHATUE
Tema 10.3 Conepxanne y4eOHOTO MaTepraa
[IponsBonHbIe Omnpenenenue cnoxxHoi pyHknun. IIpousBoanas rpuroHomerpudeckux ¢pyHkmit. [IponsBonHas 3

TPUTOHOMETPUYECKHUX (PYHKIUH.

CIIOKHOW (YHKIIMN
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IIpousBoaHast ca0xKHON
GbyHKIIIHN

Kom 6I/IHI/Ip OBaHHOC 3aHATUC

Tema 10.4
[ToHsATHE O HETIPEPHIBHOCTU
¢ yHKIIMU. MeTOoa HHTEpPBAIOB

Conepxanne y4eOHOTO MaTepHaa

[NonsiTne HenpepsiBHOM QyHKIMH. CBOWCTBA HEeNpepbIBHOW (YHKIMHU. CBS3b MEKITY
HETIPEPHIBHOCTHIO U AU (HepeHIMPYEMOCTHIO (DYHKIMN B TOUKE. AJITOPUTM DPEIICHUS] HEPABEHCTB
METOZIOM MHTEPBAJIOB

KOM6I/IHI/Ip OBaHHOC 3aHATUC

Tema 10.5

['eomerpuueckuii u pu3HIecKuii

CMBICJI HpOPI3BO)I[HOI>i

CozepxaHre yueOHOTO MaTepuana

['eomerpuueckuii CMBICT IPOU3BOJHON (DYHKIMH — YrIIOBOH KOI(PHUIMEHT KacaTelnbHOU K rpaduKy
(yHKIMK B TOUKe. Y paBHEHHE KacaTeIbHOW K TpaduKy GyHKIMU. ANTOPUTM COCTABJICHHS

yPABHEHMS KAcaTeNbHOM K rpaduKy GyHKIUN y= f (X)

KOM6PIHI/IpOBaHHOC 3aHATHC

Tema 10.6

DU3NYECKUI CMBICIT
IIPOM3BOAHOM B
npogeCCHOHANBHBIX 3a7a4ax

Copneprxanue y4eOHOT0 MaTepraa

Ouznyeckuii (MeXaHMYECKUIT) CMBICT ITPOU3BOHON — MTHOBEHHAsI CKOPOCTh B MOMEHT BPEMEHH!

t: v=5(t)

HpaKTI/I‘ICCKOC 3aHATHEC

Tema 10.7
MOHOTOHHOCTb (PYHKIIHH.
Touku 3xkcTpemyma

Copneprxanue y4eOHOTo MaTepraa

Bospacranue 1 yobiBaHue (pyHKIUH, COOTBETCTBHE BO3PACTAHUSI U YObIBaHUS ()yHKIMU 3HAKY
Ipou3BoAHOMU. [ToHATHE NPOM3BOAHOMN BBICILETO NOPAAKA, COOTBETCTBUE 3HAKA BTOPOH IIPOMU3BOJHON
BBIITYKJIOCTH (BOTHYTOCTH) (DYHKIIMK Ha OTpe3Ke. 3a/laun Ha MakCUMyM U MUHUMYM. [ToHsTHe
ACHUMIITOTHI, CIOCOOBI MX ONpeeeH s, ANTOPUTM UCCIIeN0BAaHNS (PYHKIIMU U IOCTPOCHUS €€
rpaguka ¢ MoMONUIbI0 TPOU3BOAHOM. J|poOHO-TMHEHHAS QYHKIMS

KombunnpoBanHoe 3aHATHE

Tema 10.8
UccnenoBanue QpyHkuumii u
MoCTpoeHue rpaduKoB

ConepxaHne y4eOHOTO MaTepHaja

HccnenoBanne QyHKIIMM HA MOHOTOHHOCTD U [TOCTPOEHHE TPa(HKOB.

KombunnpoBanHoe 3aHATHE

Tema 10.9
Hau6onbiiee n HauMeHbIIIEE
3Ha4YeHHs HYHKIMU

ConepxaHne y4eOHOTO MaTepHaja

Haxoxnenne HanuboMbIIero ¥ HAMMEHBIIEro 3HAYeHUN (PYHKIIHH, MOCTpoeHHe TpaduKoB
MHOTOWIEHOB C MCIIOJIb30BAaHHUEM aIlllapaTa MaTEMaTHYECKOTr0 aHaAIN3a

KombunmnpoBanHoe 3aHaTHE

Tema 10.10

HaxoxmeHne onTuMaibHOTO
pe3ynbTara ¢ MOMOIIBI0
MPOU3BOTHOMN B MPAKTUUECKUX
3a7adax

IIpodeccnoHaTbHO-OPHEHTHPOBAHHOE COeP:KAHUE (Colep:KaHUe MPHKJIATHOTO MOIYJIsA)

Hanmenpiiee n HanGomnbIiee 3HaUeHUE GYHKIUH. HaxoxaeHne HarTydIlero perieHns B
TIPUKIIAJHBIX, B TOM YHCJIE€ COIMATbHO-9KOHOMUYECKHUX M (PM3MUYECKUX 3a4a9aX.

IIpaktudeckoe 3ansTue

Tema 10.11

BxonHO# KOHTPOIIE.

Pemenue 3anau. IlponsBonnas
(GhyHKINY, ee IPUMEHEHHE

Conepxanne yd4eOHOTO MaTepHraa

®opmynsl 1 npaBmita quddepenmposanns. MccnenoBanue QyHKIHA ¢ TTOMOIIBIO TPON3BOIHOM.
HamnbonsIiree n HanmeHbliee 3HaYCHUS QYHKITIT

KonTponsHas pabora
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Pasnea 11. IlepeooOpasnas pyHKIMS, e¢ NPUMEHEHHE

12

Tema 11.1
[epBooOpaznas QyHKIHH.
[IpaBuia HaxoXXAEHUS

Conepxanne y4eOHOTO MaTepHaa

33[[3‘13. O BOCCTAHOBJICHHMH 3aKOHA JBHXKCHHA I10 HU3BECTHOI CKOpPOCTH. IlonsTue HUHTCTPUPOBAHUS.

= T(x)
O3HaKOMJIEHUE C TIOHSITHEM HUHTErpajia u nepBoo6pa3H01/I JIA (byHKHI/II/I y . Pemrenne

NIepBOOOPA3ZHBIX H O ) ‘ OK-01. OK-02. OK-
3a/1a4d Ha CBS3b IIEPBOOOPA3HOM U €e MPOU3BOAHOMN, BHIYMCIICHHE MIEPBOOOPA3HON JIJIs TAaHHOM 5 03 OI’<- 04 OI’<- 05
¢ynxmun. Tabauia Gopmyn Ut HaXOKIEHUs! IepBO0Opa3HbIX. M3yueHne npaBuiia BEIYUCICHUS OKi 06 OK’- 07 HK,-
IepBOOOPA3HOM N 1’ HK-3’2
KomOnHupoBaHHOe 3aHsTHE " '

Tema 11.2 ConeprxaHue y4eOHOTO MaTepHraa

[Tnomans kpuBOIMHEHHON 3anauu, NPUBOASIINE K MOHITHIO ONPENEICHHOT0 HHTErpasia — O BEIYUCICHUH TUIOMIAIN

Tpanenun. @opmyna Hel0TOHA — | KpUBOIHMHEHHOM Tpareuu, O MepeMenieHu  TOUKU. [ToHATHE OnpeIeEéHHOro HHTErpaa.

JletiOHuna 'eomerpuueckuii u pU3MYECKUit CMBICT onpeneneHHoro uaTerpana. ®opmyna Hetorona— 2
JleiiOHuna
KoMOuHMpoBaHHOE 3aHsTHE

Tema 11.3 CojeprkaHue yaeOHOro MatepHrasa

HeonpenenenHslii u IloHATHE HEONPEAEIEHHOr0 HHTErpala 2

ONpPEIENICHHBIA HHTETPAJIbI KoMOuHMpOoBaHHOE 3aHsTHE

Tema 11.4 Conepxanue yueOHOTO MaTepHaja

INonsTHE 00 OmpeneneHHOM I'eomeTpHrueckuii CMBICI ONPEIEIEHHOT0 HHTErpaja

MHTErpaje Kak IUIomaau KomO6uHupoBanHoe 3aHsTHE 2

KPHBOJIMHEHHON Tpanenuu

Tema 11.5 IIpodeccHoHaIbHO-OPHEHTHPOBAHHOE COiepKaHue (cofep:KaHne MPUKIAJHOT0 MOIYJIs)

OmnpeneneHHbIA HHTETPAI B I'eomerpuueckuii cMbich onpenenieHHoro unrerpaia. ®opmyna Hetotona - JleiiOnuna. Perrenne

KHU3HU 3aJ]a4 Ha IPUMEHEHHEe MHTErpaa JUIsl BEIYUCICHUS (GU3UYECKUX BEMMYMH U uromazneil. [Ipumepst
MaTeMaTH4eCKOr0 MOJISIMPOBAHMS C MTOMOIIBIO A epeHIINATBHBIX YpaBHEHHIA. 2
IIpakTuyeckoe 3aHsTue

Tema 11.6 Conepxanue yu4eOHOTO MaTepHaja

BxoaHo# KOHTpOIIB [lepBoobpasnas ¢pyskimu. [IpaBmna HaxoxaeHHs IepBooOpa3HbIX. Ee npuMenenue

Pemenne 3anau. Kontponsras pabora

[epBooOpaznast GpyHKIWMH, ee 2

IIPUMEHEHHE
Pa3nen 12. KoopauHaThl 4 BEKTOPBI 8

Tema 12.1 Conepxanne yq4eOHOTO MaTepHaa

JlexapTOBbI KOOpIMHATHI Ha JlexapToBbI KOOpAMHATHI HA TUIOCKOCTH U B MpocTpaHcTBe. IIpocreiimue 3a1aun B KOOpAMHATAX. OK-02. OK-03. OK-

IUTOCKOCTH 1 B TIPOCTPAHCTBE. PaccrosiHre Mex 1y ABYMsI TOYKaMH, KOOPAWHATHI CEPEMHBI OTPE3Ka 2 04, OK,—O7, HK’-Z. 1,

Paccrosane Mexay 1BymMs
Toukamu. KoopauHatsl
CepeINHBI OTPE3Ka

KombunmpoBanHoe 3aHATHE

Tema 12.2
BekToph! Ha TIOCKOCTH | B

Coneprkanne y4eOHOro Marepuaa

BeKTOpLI Ha IJIOCKOCTH U B IPOCTPAHCTBC. CnosxeHue U BEIYUTaHHE BCKTOPOB. VYMHOXKEHIE BCKTOpaA
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MIPOCTPAHCTBE.
Yron Mexy BEKTOPAMH.
CkanspHoe NIpoU3BEICHNE
BEKTOPOB

Ha yucno. Kommnanapasie BekTopsl. CKalsipHOE IPOU3BEIEHIE BEKTOPOB. PaznoxeHue BekTopa o
TpeM HEKOMIUTaHapHBIM BekTopaM. KoopIuHaTel BeKTOpa, CKaIsipHOE POU3BEICHIE BEKTOPOB B
KOOpJAMHATAX, YTOJ MEXAY BEKTOPaMU, YTOJ MEXAY NMPSIMOI U IIOCKOCTBIO, YOI MEXKAY
IJIOCKOCTSIMU. Y paBHEHHE INIOCKOCTH. I'eOMeTpuYeCcKHil CMBICI ONpeaenuTens 2x2

KOM6I/IHI/Ip OBaHHOC 3aHATUC

Tema 13.3
[IpakTUKO-OpHEHTUPOBAaHHBIE
3a/1auy Ha KOOpJUHATHON
IIOCKOCTH

IIpodeccnonanbHO-OPHEHTHPOBAHHOE COePkaHNe (Codep:KaHMe NPUKJIAJTHOI0 MOTYJIfA)

KoopnunatHas minockocts. Beruncnenue paccTosHui 1 miomaaei Ha miockoctd. KonmudecTBeHHbIe
pacuersl. J[Bmxenue. IlapannensHsiil nepeHoc. CUMMETpHs Ha IJIOCKOCTU U B IPOCTPAHCTBE.
[oBopot, npeodpazoBanue nmogodus. HaxoxaeHne reoMeTpuyecKuX OTHOILICHNUH MPH PEIIeHNH

3aj1a4 U3 peabHON KU3HU. 2
[IpakTrueckoe 3ansTre
Tema 13.4 ConepxaHue y4eOHOTO MaTepHraa
Pemenue 3anau. Koopaunatel 1 | JlekapTOBBI KOOP/IMHATHI B MPOCTpaHCTBE. BekTops! B mpocTpancTBe. ClOXKEHHE U BBIYUTAHUE
BEKTOPBI BEKTOPOB. YMHOKEHHE BeKTopa Ha uncio. KommianapHeie BeKTopbl. CKaJIipHOE TPOU3BEICHUE
BEKTOpOB. Pa3nokeHne BeKTOpa Mo TpeM HEKOMIUIaHapHBIM BekTopaM. [IpocTeiiiue 3aqaun B
koopanHatax. KoopIMHaThI BEKTOpa, PACCTOSIHIE MEXAY TOYKaMHU, KOOPAMHATHI CEpEIMHbI OTpe3Ka,
CKaJISIPHOE MPOM3BEICHUE BEKTOPOB B KOOPAMHATAX, YrOJ MEX/y BEKTOPaMH, YTOJ MEXY MPSIMOU U 5
TUIOCKOCTBIO, YTOJI MEXK/Y MIOCKOCTSIMU
Konrponbhas pabora
Pazgen 13. IIpsiMble U IJIOCKOCTH B IPOCTPAHCTBE. 14
Tema 13.1. Conepxanue yu4eOHOTO MaTepHaja
OCHOBHBIE TOHATHS [Ipenmer crepeomerpun. OCHOBHBIE OHATHA (TOUKA, IPAMAs, IFIOCKOCTh, POCTPAHCTBO).
crepeoMeTpu. Pacnionoskenue OcHOBHBIE akCHOMBI cTepeoMeTpuu. [lepecekaronyecs, mapaienbHble U CKPEIIUBAIOIUEC
MPSMBIX U ITIOCKOCTEH npsiMble. [Ipu3Hak v CBOHCTBO CKpelyBaromuxcs npaMbix. OCHOBHBIE IPOCTPAaHCTBEHHBIE (PUTYPBL 2
KombunnpoBanHoe 3aHATHE
Tema 13.2. Conepxanue yq4eOHOTO MaTepHrala
[TapannensHOCTh NPSIMBIX, [TapamnensHeie psiMast ¥ IIOcKOCTh. Omnpeznenenne. [Ipu3nak. CBoicTBa (C 10Ka3aTEILCTBOM).
MIPSIMOM U TTOCKOCTH, [Tapamnensusie ockoctu. Onpenenenue. [IpusHak. CBoiicTBa (¢ JOKa3aTenbCTBOM). TeTpasap u
[UIOCKOCTEH ero snemenTsl. ITapaienenumen u ero saeMedtsl. CBOMCTBA POTUBOIONOKHBIX IPaHeN 1 OK-01, OK-03, OK-
JuaroHaneil napanneienunena. Iloctpoenue ceuenuii. Pemenue 3anay. 4 04, OK-07, IIK-2.1,
KoMOUHUPOBAHHOE 3aHATHE IK-3.2
Tema 13.3. Conepxanne yq4eOHOTO MaTepHaa
IeprnenaukyaapHOCTS NpAMBIX, | [lepneHaukynspHbie npsMele. [lapasensHple npsMble, TepHeHIUKYISpHbIE K IIockocTd. [IpusHak
MPSIMON U TUIOCKOCTH, MIEPIEHIUKYJISIPHOCTH MPSIMOM U TNIOCKOCTH. JlokazaTenbeTBo. [lepneHIuKysp U HaKJIOHHaSsL.
IJIOCKOCTEN IlepnenaukynspHbie m1ockocTu. IIpu3Hak nepneHauKyIIpHOCTH IIIOCKOCTEN. Jl0Ka3aTenbCTBO.
Paccrostnust B npocTpaHCTBeE.
KoMOHHUPOBAaHHOE 3aHATHE 2
Tema 13.4 Conepxanne yd4eOHOTO MaTepHraa
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Teopema o Tpex

TeopeMa O TPEX MCPICHAUKYJIIAPAX. I[OKa?)aTeJ'H)CTBO. VYron MCKIAY HpHMOfI M TUIOCKOCTEIO. YTO0NI

TIepIEeHANKYJIsIpax MEXIY IIIOCKOCTSIMH 2

KomOnHupoBaHHOE 3aHsATHE
Tema 13.5. IIpodeccoHaILHO-OPUEHTHPOBAHHOE Colep:KaHue (cofep:KaHue NMPUKJIATHOT0 MOAYJIs)
[MapannensHere, AxcroMmbl ctepeomeTpud. [lepneHIuKyIIpHOCTh NPSIMOH U IIIOCKOCTH, MapaljIeIbHOCTD ABYX
TIepIEeHANKYIISIPHBIE, TIPSIMBIX, TEPIIEHIUKYISPHBIX UIOCKOCTH, MEPIEHANKYISIPHOCTD TNIOCKOCTEH
CKpEIMBAIOIUECS MIPSIMBIE [TpakTHueckoe 3aHsATHE 2
Tema 13.6. ConepxaHue y4eOHOTO MaTepHraa
BxonHO# KOHTPOIIE. PacnionokeHue npsiIMbIX U IJIOCKOCTEN B pocTpaHcTBe. [lepneHIuKyIsIpHOCTD U apalljIeIbHOCTh
Pemenue 3anau. [psamble u MPSIMBIX U I0cKOCTel. CKpelrBaromuecs npsMeole. 2
TUIOCKOCTH B IPOCTPAHCTBE Kontponbhas pabota

Paznen 14. MHOrorpaHHUKM M Tesla BpalleHUs 24
Tema 14.1 CojeprkaHue yaeOHOro Mateprasa
BeprimHsl, pebpa, rpaHu [TousiTe MHOTOrpaHHUKa. ETo aeMeHThI: BepInHbl, pedpa, rpanu. Juaronans. CedeHue.
MHOTOTpaHHHUKA. BhInyKIibie ¥ HEBBITYKIIbIe MHOTOrpaHHUKH. [loHsaTre npusmbl. Ee ocHOBaHMsI 1 OOKOBBIE TPaHHU. OK-01, OK-02, OK-
[Tpu3ma, ee cocTaBISIONLINE, Bricora npusMmel. [Ipsavas u HaknonHas npusma. [IpasunsHasg npusma. Ee ceuenue. 2 03, OK-04, OK-05,
ceuenue. [IpsiMast 1 mpaBHiIbHas | KoMOGHHHPOBaHHOE 3aHSTHE OK-06, OK-07, I1K-
TIPU3MBI 2.1, IIK-3.2
Tema 14.2 Conepxanue yu4eOHOTO MaTepHaja
MMapannenenunen, ky6. Ceuenne | [lapasuienenuiies, CBOMCTBA MPAMOYIOJbLHOrO napasuienenunena, kyo. Ceuenue Kyba,
Ky0a, mapaurenenunesa. napayuenenunena. [Tupamuna u ee anementsl. CeueHue nupamuel. [IpaBunbHas nupamua.
IMupamuza, ee cocraBisIoIUE, YcedyeHHas nupaMuia
ceuenue. [IpaBuiibHas
IMpaMuza. Y cedeHHast KomO6uHupoBaHnHoe 3aHsATHE 2
IUpaMUIA.
Tema 14.3 ConepxaHue yq4eOHOTO MaTepHaja
boxosas 1 nonHas noBepxHOCTh | Iloraaps 60KOBOI M MOIHOW MOBEPXHOCTH NPU3MBI, TUPAMUJIBI
MIPU3MBI, IMPaMUJIbI KombunnpoBanHoe 3aHATHE 2
Tema 14.4 Conepxanne y4eOHOTO MaTepHaa
Cummerpus B Kyoe, CuMMeTpHs OTHOCUTENBHO TOUYKH, IPSMOH, IIIOCKOoCcTH. CHMMeTpus B KyOe, apauielienuIes1e,
napajieseunesie, pu3Me, TIpu3Me, MIpaMue 2
nupaMuze KombunmnpoBanHoe 3aHaTHE
Tema 14.5 IIpodeccroHaILHO-OPHEHTHPOBAHHOE COlep:KaHue (cofiepKaHue MPUKJIATHOTO MOTYJIs)
[Tpumeps! cummerpuii B CumMeTpusi B IPUPOAE, APXUTEKTYPE, TEXHHUKE, B OBITY
npoeccnn IIpakTUIECKOE 3aHATHE 2
Tema 14.6 Conepxanne ya4eOHOTO MaTepraa
[IpaBuiIbHBIE MHOTOIPAaHHUKH, [onsiTre mpaBmIIbHOTO MHOTOrpaHHKKa. CBOICTBA MPAaBUIIBHBIX MHOTOTPAHHUKOB
HX CBOWCTBA IIpakTHyeckoe 3aHsTHE 2

Tema 14.7

IpodeccoHAILHO-OPHEHTHPOBAHHOE COJEPKAHNE (CoiepKaHUEe MPUKJIATHOTO MOITYJIs)
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Hunuuap, ero cocrapisromue.
Ceuenue nununapa. Konyc, ero
cocrapisromue. CedeHue
KOHYycCa. Y CeUeHHBIH KOHYC.
CeueHne yCce4eHHOTO KOHyca

Hunmuanp u ero snemeHThl. CedeHne mwIMHIpa (apauielIbHOe OCHOBAHUIO U ocH). Pa3BepTka
munuHApa. Korye u ero snementsl. CeueHne KoHyca (TapajuielibHOE OCHOBAHHIO M IIPOXO/ISIIEe
Yyepe3 BepIINHY), KOHHUECKHe cedeHus. Pa3BepTka koHyca. Y ceueHHbIH koHyc. Ero odpasyromas u
BbIcoTa. CeueHue yceueHHOro KoHyca

KOM6I/IHI/Ip OBaHHOC 3aHATUC

Tema 14.8
[ap u cdepa, ux ceuenns

CozepxaHre yueOHOTO MaTepuana

lIap u chepa. Bzaumuoe pacnonoxenue cdepsl u mwiockocti. Ceyenne mapa, chepsl

KOM6I/IHI/Ip OBaHHOC 3aHATUC

Tema 14.9

ITonsitre 06 0OBeMe Tena.
OrtHouenne 00LEMOB
MOAOOHEIX TEJ

Cozepxanre yueOHOTO MaTepuaa

[NousiTre 06 o6veme Tena. OObeM Kyda U MpsSMOYTrobHOTO napasienenuneaa. O0beM MpU3MbI U
utuHapa. OTHOIIeHHe 00hEMOB MTOTO0HBIX Tel. ['€OMETPHYECKHIA CMBICI ONPEISIIUTENS 3-T0
nopsiaka. O0beMbl TUpaMuibl M Konyca. O0beM miapa.

KOM6PIHI/IpOBaHHOC 3aHATHC

Tema 14.10

KoM0OuHanmm MHOTOrpaHHHUKOB
u Ten Bpauienus. [lnomaau
TIOBEPXHOCTEN Tell

ConepxaHnue yueOHOTO MaTepHaja

KomOuHanmm reomerpuueckux tei. [lnomaam mopepxHocrei Tei.

HpaKTI/I‘ICCKOC 3aHATHEC

Tema 14.11
I'eomerpuueckre KOMOUHALMH
Ha MPaKTHKe

Copneprxanue y4eOHOTO MaTepraa

Hcnionp3oBaHre KOMOMHAIMI MHOTOIPAHHUKOB M TEJ BPAILCHHS B IPAKTHKO-OPUEHTHPOBAHHBIX
3ajauax

IIpakTuyeckoe 3ansTue

Tema 14.12

Pemenue 3anau.
MHOrorpaHHuKu U Tena
BpaICHUs

Conepxanue yq4eOHOTO MaTepHasa

OOBEMBI U IIIONIAIU TOBEPXHOCTH MHOTOIPaHHUKOB U TEJl BPaIlICHHs

KontponbHas padbora

Pazgea 15. MHoxkecTBa. D1eMeHThI TeOpHH rpagos..

Tema 15.1 IIpodeccrnoHa/ILHO-OPHEHTHPOBAHHOE COeP:KaHNe (cofiepKaHue MPHKJIATHOTO MOTYJIs)
MuoxectBa. Onepanuu Haj [lonstue MuoxectBa. [ToqmuaOXKecTBO. Oniepaniui ¢ MHOKECTBaMU. Perienue mpukiagHbIx 3a1adq.
MHOKECTBAMH. Hcnonp3oBaHe TEOPETUKO-MHOKECTBEHHOTO amiapaTa JJIsl OIUCAHHs PEAIbHBIX IIPOIIECCOB U
SIBJICHUU.
IIpaktuueckoe 3aHsTHE.
Tema 15.2 Conepxanne yd4eOHOTO MaTepHaa OK-01, OK-02, OK-
I'pador [onsTre rpada. Ces3HBIN rpad), IepeBo, MUKI rpad Ha INIOCKOCTH. 03, OK-04, OK-05,
IIpakTuyeckas pabora OK-07
Tema 15.3 Conepxanne ya4eOHOTO MaTepraa

Pemenne 3amaq. MHoXkecTBa,
I'padsr 1 nx mpuMeHeHME

Ornepannu ¢ MHOXecTBaMH. OTECaHue peabHBIX CUTYAIMI ¢ TOMOIIBI0 MHOXKECTB. [IpuMeHeHne
rpaoB K pEIIeHHIO 3a/1aY.

KontponsHas pabora

Pa3nen 16. DiieMeHTH KOMOMHATOPUKH, CTATHCTHKHU U TEOPHUH BEPOSITHOCTEN
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Tema 16.1 Conepxanne y4eOHOTO MaTepHaa
OcCHOBHBIE TOHSTHUS IlepectanoBku, pazmenienusi, coueranus. bunom HproTona. )
KOMOHMHATOPUKH KomOnHupoBanHoe 3aHsTHE.
Tema 16.2 ConepxaHue y4eOHOTO MaTepHraa OK-01. OK-02
CoObITHE, BEPOSITHOCTD CoBMecTHBIE 1 HECOBMECTHBIE COOBITHS. TEOpeMBbI O BEPOSITHOCTH CYMMBI COOBITHH. Y CITOBHAs OK- 03’ OK-0 4’
coObITns. CriokeHue u BEPOSTHOCTh. 3aBUCUMBIE U HE3aBUCUMBIE COOBITHS. TEopeMbl O BEPOSITHOCTH IPON3BEACHHS 5 OK-05 O’K 07 HK
YMHOKEHHE BEPOSITHOCTEN coObITHil. @opmyna bepHymin. 2 l’ T1K-3 ’2
KomOnHupoBaHHoe 3aHsTHE o '
Tema 16.3 IIpodeccuonaiLHO-OPUEHTHPOBAHHOE CO/lep:KaHMe (Colep:KaHNe NPUKJIATHOTO MOTYJIsT)
BepositHOCTS B OTHOCHTENIBHAS YaCTOTa COOBITHS, CBOMCTBO €€ yCTONYMBOCTH. CTAaTHCTHUYECKOE OIPEICTICHIE
npoecCHOHANBHBIX 3a7[a4ax BeposiTHOCTH. O1ieHKa BEepOsTHOCTH coObITHs. ['paduyeckoe vccieaoBaHue COBMECTHBIX 2
HaOJII0IeHNH C TOMOIIBIO IarpaMM pacCcerBaHMs M JIMHEHHON perpeccuy.
[IpakTHyeckoe 3aHsTHE
Tema 16.4 IIpodeccHoHAILHO-OPMEHTHPOBAHHOE coiep:KaHue (coiepsKaHue MPUKJIATHOT0 MOAYJIsl)
JuckperHas cnydaiiHas Bunel cnydaiiHpix BenuuuH. OnpeaeneHre IMCKPETHON ClydaifHOM BeTHYUHbI. 3aKOH
BEJINYNHA, 3aKOH €€ pacnpeneneHus TUCKpEeTHO! ciydaiiHol BeanuuHbl. Ee uncnoBbie XapakTepucTUKH. BaprannoHHbIi
pacnpeneneHus. 3aiaun psaa. [onuron yacror u rucrorpamMmma. CTaTHCTHYECKUE XapaKTEPUCTUKH psijia HAOI0AaeMbIX
MaTeMaTUYECKON CTaTUCTUKU naHHbIX. [lepBudHas 00pabOTKa CTATHCTHYECKUX JIAHHBIX. 3aKOHBI paciipe/ielIeHHsT HelPepbIBHOM 2
CJIy4aiiHOM BEJIMYUHBI.
IIpakTuyeckoe 3ansTue
Koncynprauus 2
IIpoMe:kyTOUHASI aTTeCTALUSA 4
(3K3aMeH)
Bcero 269
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3. YCJIOBUSA PEAJIM3ALIUU TPOT'PAMMBI YYEBHOI'O IPEIMETA
3.1. TpedoBaHusi K MUHUMAJbHOMY MaTepHAIbLHO-TeXHHYECKOMY o0ecre4yeHn o
Jns  peanus3anuy  IpOrpaMMbl  y4eOHOTO IpeAMeTa IIPeIyCMOTPEHBI  ClIEAYIOIINe
CIICHUAJIbHBIC ITIOMCIIICHUA KaOMHET MaTEMaTHKH.
OcHanienne  y4eOHBIX KaOMHETOB H  Ja0OpaTopwil  YCTaHOBJIIEHO  IPOTOKOJIOM

Metoanyeckoro coBera Qakynbreta: [Iporoxon Ne 5 ot 24.12.2025 r.

3.2. UudopmanuonHoe odecneyenue 00yueHus
[lepeuenr ucrnonb3yeMbIX y4dyeOHBIX H3naHUM, MHTEpHET-pecypcoB, IONOJHUTEIbHOU
JUTEPaTyphl
OcHOBHbIE HICTOYHHKH
1 Maremarnka: anrebpa ¥ Hayajla MATEMaTHYECKOTO aHAlIM3a, reoMeTpusi. Anredpa u
Hayajia MaTeMaruyeckoro aHanuza: 10—11-e kinaccsl: 6a30BbIi U yriyOnEHHBINA YPOBHU
: yueOonuk / 1. A. Amamos, 10. M. Kossirua, M. B. TkauéBa, ®€noposa. — 12-e u3j.,
ctep. — Mocksa : [IpocBemenue, 2024. — 463 ¢. — ISBN 978-5-09-112136-0. —
Tekcrt : anexTpoHHbIi // JIaHb : AIeKTpOoHHO-0MOMMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/408656
2 Marematuka: anredpa u Hauyajga MaTeMaTHYECKOTO aHalIMu3a, reomeTpus. ['eomerpus :
10—11-if xmaccel : 6a30BBIN U yrayonéHubIi ypoBHu : yaeOHuk / JI. C. Atanacsn, b. B. ,
K. C. [m np.]. — 12-e u3n., ctep. — Mockaa : [IpocBemenne, 2024. — 287 ¢. — ISBN
978-5-09-112137-7. — TexcT : aneKkTpoHHbIH // JIaHb : 3€KTPOHHO-OMOIMOTEUHAs
cucrema. — URL.: https://e.lanbook.com/book/472934
JlonoHUTe/IbHbIE HCTOYHUKHU
1 boromonos, H. B. Ilpaktuueckue 3anstus no maremaTtuke B 2 4. Yacts 1 : yuebHOE
rocobwue s cpenHero npodeccuoHansHoro oopazosanus / H. B. boromonos. — 11-¢
u31., epepad. u gorn. — Mocksa : MznatenscTBo FOpaiit, 2023. — 326 ¢. —
(ITpodeccuonanbroe obpazoBanue). — ISBN 978-5-534-08799-4. — Tekcr:
aneKkTpoHHbIN // OOpazoBaTensHas miaardopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/512668
2 boromonos, H. B. IlpakTuueckue 3aHaTus 0 MatemaTuke B 2 4. YacTsb 2 : yuebHoe
nmocodue A7 cpeqHero npodeccuoHanbHoro oopasosanus / H. B. boromonos. — 11-e
u3 1., nepepad. u gon. — Mocksa : U3garensctBo HOpaiit, 2023. — 251 ¢. —
(ITpodeccuonansuoe obpazobanue). — ISBN 978-5-534-08803-8. — Texkcr:
anekTpoHHbIN // OOpazoBatensHas miaardopma FOpaiit [caiit]. — URL:

https://urait.ru/bcode/512669
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3 bapaymkun, B. B. MaremaTrka. DeMeHTHI BhICIIEH MAaTEeMaTHKH | YYEOHUK : B 2 TOMax.
Towm 1/ B.B. bapaymikun, A.A. IlpokodseB. — Mocksa : KYPC : UHOPA-M, 2024. —
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4. KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHHUSA YYEBHOTI'O

INPEJIMETA

KoHTpons 1 oleHKa pe3yslbTaTOB OCBOSHHs y4eOHOTO MpeaMeTa PacKpBIBAIOTCS yepes

JTMCUMIUIMHAPHBIE Pe3yNbTaThl, HApaBJIeHHbIE Ha (popMHUpOBaHUE OOIINX U MPO(PECCHOHATHHBIX

KOMIIETEHIIUH 110 pa3jienaM U TeMaM CoJepXaHus yueOHOro Marepuaia.

Ob6mas/npodeccuonaibua

1 KOMIICTCHIIUSA

Pa3znen/Tembl

THn OleHOYHBIX MEPONPUSITHS

OK 01. Beibupats ciocodst | Pazmen 1 Tewmsr 1.1 — 1.9 TIK TectupoBanue
pelieHus 3aaa4 Paznen 2 Temsr 2.1 — 2.3 VYcrTHBIH ompoc
npodeccuoHATBHOMI Paznen 3 Temsr 3.1 —3.3 MatemaTHUeCKUi TUKTaHT
JIESTEIIBHOCTH Paznen4  Temwmi 4.1 -4.4 WnnnBuayanpHast caMOCTOSATENIbHAS
HNPUMEHUTENIBHO Pazmen 5  Temnr 5.1 —5.71IK pabora
K pa3JIMYHbIM KOHTEKCTaM Paznen 6 Temsbr 6.1 — 6.10 IIK [IpencraBienue pe3yabTaToB
Paznen 7  Temnt 7.1 — 7.6 IIK MPaKTHYECKUX PadoOT
Paznen 8  Temsr 8.1 — 8.2 Or1ieHKa MPaKTUUECKUX PaboT
Paznen 9  Tewmst 9.1 - 9.4 (perieHns Ka4eCTBEHHBIX,
Paznen 10 Temsr 10.1 —10.11 ITK pacyeTHbIX, MPOPECCHOHATBHO
Paznen 11 Temsr 11.1 —11.6 IIK OpPHEHTUPOBAHHBIX 3a]1ay4);
Pazmen 12 Temsr 12.1 — 12.2 TIK Brinmonnenue sx3aMeHallMOHHBIX
Pazmen 13 Temnr 13.1 — 13.6 [IK 3aJaHuH
Paznen 14  Tewmsi 14.1 — 14.12 TIK
Pasznen 15 Tewmsr 15.1 —15.3
Pazmen 16 Tewmnbr 16.1 — 16. 3 [IK
OK 02. Ucnons30BaTh Pazgen 1 Temer 1.1 — 1.9 [IK TectupoBanue
COBpEMEHHbIE CPEICTBA Paznen2  Temsr 2.1 -2.3 YcrHblit orpoc
[IOMCKa, aHaJIn3a U Paznen 3 Tembr 3.1 — 3.3 MareMaTH4YecKuil JUKTaHT
UHTEPIIPETALUH Pa3zmen 4 Teme1 4.1 — 4.4 WnnuBuayansHas caMOCTOSATENIbHAS
uHdopmanum, u Pazpen 5  Temmr 5.1 — 5.7 [IK pabora
nH(pOopMaIMOHHbIE Pazmen 6  Tems1 6.1 —6.10 [IK [IpencraBienne pe3yabTaToB
TEXHOJIOTHH IS Pazmen 7  Temwr 7.1 - 7.6 IIK MPAaKTUIECKUX paboT
BBITIOJTHEHHSA 33714 Paznen 8  Temsr 8.1 —8.2 OrieHKa MPaKTUIECKUX padboT
npodeccroHaNbHOM Paznen 9  Temp1 9.1 —9.4 (pelieHus! KAUYECTBEHHBIX,
JeSITeTHHOCTH Pazmen 10 Temsr 10.1 — 10.11 IIK pacyeTHbIX, MPOPEeCCHOHATBHO
Pasmen 11  Temer11.1 — 11.6 I[IK OpPHEHTUPOBAHHBIX 3a]1ay4);
Pasmen 12 Temsr 12.1 — 12.2 TIK Kontponpnas pabora
Pazgen 13 Tewmsr 13.1 — 13.6, IIK BrImonnHeHME DK3aMEHAITMOHHBIX
Pazpgen 15 Tewmsr 15.1 —15.3 3a1aHUi
Pasnen 16 Temsr 16.1 —16. 3 [IK
OK 03. IImanupoBath u Pazpmen 1 Tewmsr 1.1 — 1.9 TIK TectupoBanue
peanr30BBIBATH Pazpen 2 Tems1 2.1 —2.3 YcrTHbI# onpoc
COOCTBEHHOE Paspen 3 Temer 3.1 — 3.3 MareMaTH4ECKUM TUKTAHT
podeCCHOHATFHOE U Pasznen 4 Temer 4.1 — 4.4 WunnBupyansHas caMOCTOSTEIIbHAS
JUIHOCTHOE Pa3BUTHE, Pazmen 5  Temwr 5.1 —5.7IIK pabora
TIPEIIPUHIMATEIbCKYIO Pazmen 6  Temsr 6.1 — 6.10 I[IK [IpencraBnenne pe3ymbTaToB
JIESITENILHOCTD B Pasznen 7 Temer 7.1 — 7.6 TIK MPAaKTUIECKUX padboT
npodeccuonansHoi chepe, | Pazmen 8  Temnr 8.1 — 8.2 KonTponbHas padbora
HCITOIB30BaTh 3HAHUSA 110 Pasznen 9 Tembr 9.1 — 9.4 BrIntonrHeHME DK3aMEHAITMOHHBIX
¢unHancoBoit rpamotHOocTH B | Paszgen 10 Temsr 10.1 — 10.11 TIK 3aJJaHAN
Ppa3JIMYHBIX )KU3HEHHBIX Pazmen 11 Temsr 11.1 —11.6 IIK OreHKa MPakTHYECKUX padoT
CUTYyaLUAX Pasmen 12 Temer 12.1 — 12.2TIK (pemieHus! Ka4ECTBEHHBIX,
Pazmen 13 Temsr 13.1 — 13.6 IIK pacyeTHbIX, MPOPECCHOHATHHO
Pazpgen 14 Tewmsr 14.1 — 14.12 TIK OpPUCHTUPOBAHHEIX 3a]1a4);
Pazpgen 15 Tewmsr 15.1 —15.3
Pazgen 16  Tewmsr 16.1 — 16. 3 [IK
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OK 04. DddexTuBHO Pazgen 1 Temsr 1.1 — 1.9 TIK TectupoBanue
B3aHMOJCHCTBOBATh U Pasznen 2 Tembr 2.1 - 2.3 YerHbli onpoc
paboTaTh B KOJUICKTHBE U Pasznen 3 Temsr 3.1 - 3.3 MaTteMaTHYEeCKHI JUKTAHT
KOMAaHJIe Paznen 4  Tempr 4.1 —4.4 WunuBuayaneHast caMOCTOATENbHAS
Pazmen 5  Temwr 5.1 —5.7IIK pabora
Pazmen 6  Temp1 6.1 —6.10 [IK IIpencraBneHne pe3yabTaToB
Pazmen 7  Temmr 7.1 - 7.6 IIK MPaKTHYECKUX PadoT
Paznen 8  Temsr 8.1 —8.2 KonTponbnas padbora
Paznen 9  Tems1 9.1 —9.4 Or1ieHKa MPaKTUYECKUX paboT
Pasmen 10 Temer 10.1 —10.11 IIK (pemieHus! Ka4ECTBEHHBIX,
Pazmen 11 Temsr 11.1 - 11.6 IIK pacyeTHbIX, MPOPECCHOHATBHO
Pazmen 12 Temsr 12.1 — 12.2TIK OPHEHTHPOBAHHBIX 33]1a4);
Paznmen 13 Tewmst 13.1 —13.6 TIK BrimonHenne sx3aMeHaImOHHbIX
Paznen 14 Tewmsr 14.1 — 14.12 TIK 3aJlaHUi
Paznen 15 Tewmsr 15.1 —15.3
Paznmen 16  Tewmsr 16.1 — 16. 3 TIK
OK 05. OcymiecTBnsTh Paznen 1 Tewmsr 1.1 — 1.9 TIK TectupoBanue
YCTHYIO U IUCBMEHHYIO Paznen 2 Temsr 2.1 — 2.3 VYcrTHBIH ompoc
KOMM YHUKAIIUIO Ha Paznen 3 Tembr 3.1 — 3.3 MaTteMaTHYeCKUH JUKTAHT
TrOCYIApPCTBEHHOM $I3bIKE Paznen 4 Temrr 4.1 —4.4 WMupuBuyanbHas caMOCTOSITENbHAS
Poccutickoit deneparyu ¢ Paznen 5 Tembr 5.1 — 5.7 TIK pabora
Y4EeTOM 0COOEHHOCTEH Paznen 6  Temsr 6.1 —6.10 I1K [IpencraBnenHue pe3yabTaToOB
COIIMAIBbHOTO U Paznmen 7 Temer 7.1 — 7.6 TIK MPAaKTUIECKUX padoT
KYJIBTYPHOTO KOHTEKCTa Paznen 8  Tewmni 8.1 — 8.2 KonTponbHas pabora
Paznen 9  Temp1 9.1 —9.4 OI11eHKA MTPAKTUYECKUX padboT
Paszmen 11 Temer 11.1 —11.11 IIK (perieHns Ka4eCTBEHHBIX,
Paznmen 12 Tewmsr 12.1 —12.6 TIK pacyeTHbIX, MPOPEeCCHOHATBHO
Pazmen 15 Temnbr 15.1 —15.17 TIK OpPHEHTUPOBAHHBIX 3a]1ay);
Paznen 16 Tembr 16.1 —16. 4 BrImtonaenne sx3aMeHamOHHBIX
Pazmen 17 Tempr 17.1 —17.6 [IK 3aJaHuH
OK 06. IIposBnsTH Paznen 1 Temsr 1.1 — 1.6 TIK TectupoBanue
IpaXkJaHCKO- Paznen 2 Tempr 2.1 — 2.2 YcrHblit orpoc
MaTPUOTHYECKYIO mo3unmio, | Pazmen 3 Tempr 3.1 — 3.3 MaTtemMaTHYECKAI JUKTAHT
JEeMOHCTPHPOBATH Pasznen 7 Temer 7.1 — 7.6 TIK WnnuBuayansHas caMOCTOSTENIbHAS
OCO3HAHHOE ITOBEICHUE HA Pazgen 10 Temsr 10.1 —10.11 TIK pabora
OCHOBE TPaJUINOHHBIX Pazmen 11 Temsr 11.1 — 11.6 IIK [IpencraBienne pe3yabTaToB
00III€YeTIOBEYECKUX Pazmen 14  Tewmsr 14.1 — 14.12 TIK MPAaKTUIECKUX paboT
LIEHHOCTEH, B TOM YHCJIE C OrieHKa MPaKTUIECKUX paboT
y4ETOM T'apMOHU3AINU (pemieHUs KAUECTBEHHBIX,
MEKHAIMOHATIBHBIX U pacyeTHbIX, MPOPECCHOHATBHO
MEXPETUTHO3HBIX OPHEHTHPOBAHHBIX 33]a4);
OTHOILIEHUI, IPUMEHSATh Konrtponpnas pabora
CTaH/apTHI BeimonHeHne 3K3aMeHalMOHHbBIX
AHTUKOPPYIIIMOHHOTO 3aJaHuN
TIOBEICHUS
OK 07. ConeiicTBOBaThH Pasnen 1 Temer 1.1 — 1.6 [IK TectupoBanue
COXpaHEeHUI0 OKpyxartomieir | Pazmen 2  Temsr 2.1 — 2.2 YcrHbIi onpoc
cpenbl, Paszgen 3 Tempr 3.1 — 3.3 MareMaTH4ECKUM TUKTAHT
pecypcocOepekeHuto, Paznen 4  Tembi 4.1 —4.3 WunnBupyansHas caMOCTOSTEIIbHAS
MIPUMEHSTH 3HaHUS 00 Paznen 5  Temsr 5.1 —5.3 pabora
M3MEHEHHUH KJINMAaTa, Pazmen 6  Temer 6.1 — 6.6 [IK [IpencraBnenne pe3ynbTaToB
TIPUHITATIEI OEPEKITUBOTO Pazmen 7  Temwr 7.1 — 7.9 IIK MPAaKTUIECKUX padboT
mpou3BoACTBa, dpdektuBHO | Pazmen 8  Temsr 8.1 — 8.6 TIK OrieHKa MPaKTHIECKUX padboT
JIECTBOBATE B Paznen 9 Tembr 9.1 —9.2 (pereHNs Ka4eCTBCHHBIX,
YpEe3BBIYANHBIX CUTYALMAX Pazmen 11 Temsr 11.1 —11.11 TIK pacyeTHbIX, MPOPECCHOHATHHO
Pazmen 12 Temsr 12.1 — 12.6 IIK OpPHEHTHPOBAHHBIX 3aJ1a4);
Pazmen 13 Tewsr 13.1 — 13.4 TIK KonTponsaas pabora
Pazgen 14 Tewmsr 14.1 — 14.6 IIK BrimmonrHeHHE SK3aMeHAITMOHHBIX
Pazpgen 15 Tewmsr 15.1 —15.17 3aJJaHAKN
Pazgen 16 Tewmsr 16.1 — 16. 4 TIK

MK 2.1
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