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1. MACHHOPT PABOYEM IMPOT'PAMMBI YYEEHOI'O ITPEJIMETA
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 cneuunanpHocTu 15.02.10 «MexaTpoHuKa U poOOTOTEXHUKA (II0 OTPACIISIM)».

1.2. MecTo yueOHOTr0 npeMeTa B CTPYKTYpe NPOrpaMMbl MOATOTOBKH CHENUATUCTOB
CpeJHero 3peHa
VYueOnsbiii ipeaMeT «Marematukay sIBISETCS MpeaMETOM 00IIeo0pa3oBaTEeIbLHOTO KA

(yrnyOneHHBINH ypOBEHB).

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

Conepxxanne mnporpammbsl ydeOHOro mpeamera «MaTeMaTHuKa» HaIpaBIeHO Ha
JOCTH)KEHHUE CIIETYIOLINX LIeTIeH:

— (opMHpOBaHHE IEHTPAJIBHBIX MAaTEMaTHUYECKMX IOHATUH (YUCIIO, BEJIMYMHA,
reomerpuyeckas ¢Gurypa, INepeMeHHasi, BEPOSITHOCTb, (YHKLHUSA, MPOU3BOJHAs, HHTErpan),
o0ecrneunBaroIUX PEEMCTBEHHOCTh U IEPCIEKTUBHOCTh MaTeMaTHYeCKOro oOpa30BaHUs
00yJaroIuXcs;

— nojBe/ieHre 00yJaroIuXxcs Ha JJOCTYIIHOM /ISl HUX YPOBHE K OCO3HAHUIO B3aUMOCBSI3U
MaTeMaTUKU M OKPYXKAIOLIEro MHpa, MOHMMAaHUI0 MAaTEeMAaTUKU KaK 4acTh OOLIeH KyJabTypbl
YeJI0BEUEeCTBa;

— pa3BUTHE HUHTEJUIEKTYyallbHBIX M  TBOPYECKUX CIIOCOOHOCTEH  OOydarouiuxcs,
[103HABaTEIbHON aKTUBHOCTH, UCCIIEI0BATEIbCKUX YMEHUH, KPUTHUHOCTH MBIIIJICHUS, HHTEpeca
K U3y4ECHHMIO MaTEMATUKH;

— popmupoBaHue  (YHKIMOHAJTBHOM  MaTeMaTH4ecKOl  I'paMOTHOCTH:  yMEHHS
pacrno3HaBaThb MaTEMAaTUYECKUE ACTIEKThl B PEAJIbHBIX KU3HEHHBIX CUTYalUsX W NPU U3Y4YEHUU
JIPYrux y4eOHBIX MPEAMETOB, MPOSBICHUS 3aBUCUMOCTEHN M 3aKOHOMEpHOCTEH, (GOpMyInpOBaTh
UX Ha S3bIKE MAaTeMAaTHKH U CO34aBaTb MAaTeMaTHYECKUE MOJEIH, NPUMEHSATh OCBOCHHBIN
MaTeMaTH4YECKUI anmapar Uil peUIeHUs IIPAKTUKO-OPUEHTUPOBAHHBIX  3ajad,

HUHTCPpHIPCTUPOBATE U OUCHUBATDL IMOJTYYCHHBIC PEC3YJILTATHI.



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, TPYIAOII00uE;

- TOTOBHOCTh K aKTHBHOH J€SITEILHOCTH
TEXHOJOIHUSCKON U COIUAIEHOM
HATIPABJICHHOCTH, CIIOCOOHOCTh
MHUIIUAPOBATH, IUTAHUPOBATh U
CaMOCTOSITEITLHO BBIITOJTHSATH TAKYIO
eI TEIbHOCTD,

- HHTEpEC K pa3InyHbIM chepam
npodecCHOHANBHON eI TENBHOCTH,
OBnajieHle YHUBEPCATbHBIMU
yu4eOHBIMH [TO3HABATEIEHBIMU
neficTBUSIMU:

a) 0a30BbIC JIOTHYCCKUE ACUCTBUS:

- CAMOCTOSITENTLHO (POPMYIIUPOBATE U
AKTYaJIM3UPOBATh NPOOIIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHABJIMBATh CYLLECTBEHHBIN
HpH3HaK WX OCHOBAHUSA IJI51
CpaBHEHWUs, KacCu(UKAUU U
00001IEHHS;

- OIpENeNATh LEeNU AeSITeIbHOCTH,
3a/1aBaTh MapaMeTPhl U KPUTEPUH UX
TOCTIDKEHU,

- BBISIBJISITH 3aKOHOMEPHOCTH U
MPOTUBOPEYHS B PaCCMaTPUBACMBIX
SIBJICHHSIX;

- BHOCUTh KOPPEKTUBHI B JICATEIIbHOCTB,
OLIEHHBATb COOTBETCTBHE PE3yIHTATOB
L1eJIIM, OLICHUBATh PUCKH ITOCIIEACTBUI
IeITEILHOCTH;

- pa3BHUBaTh KPEaTUBHOE MBIIILICHHE
[IpU PELICHNH KU3HEHHBIX po0ieM
0) 6a30BbIC HCCIIEOBATEILCKIE
nericTBU:

- BIIQJIETh HABBIKAMH ydeOHO-
CCIIEI0BATENIBCKOM M POEKTHOM
esITebHOCTH, HABBIKAMH Pa3peleHus
pobiem;

- BBIIBJISITH IPUIUHHO-CIICICTBEHHBIE
CBSI3M M aKTYaJM3UPOBATH 3a1ady,
BBIJIBUTATH THITOTE3Y €€ PEIICHUs,
HAXOIUTHh apTYMEHTHI JIJIS
mOKa3aTenpCcTBA CBOMX YTBEPKICHUMH,
3a/1aBaTh MapaMeTphl U KPUTEPUH
[peIeHuS;

- AaHATM3UPOBATH ITOJTYICHHBIE B XOIE
[peIIeHS 3a/1a4H PE3YIIBTATEI,
KPUTHYECCKH OIICHUBATH UX
TOCTOBEPHOCTH, MPOTHO3UPOBATH
M3MEHCHHE B HOBBIX YCIIOBHSAX;

-- YMETh MIEPEHOCUTH 3HAHUSA B
[T03HABATENBHYIO U IPAKTUICCKYIO
00J1aCTH JKU3HEIEITEILHOCTH;

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

- BbIJIBUT'aTh HOBBIC WICHU, IpCAJIaraThb

-BIIAJICTh METOIAMH JIOKA3aTENbCTB, AITOPUTMAMH
pelieHus 3a1a4; yMeHne (opMyaHpoBaTh
OTpeieTICHIs, aKCHOMBI M TEOPEMBI, TPUMEHSTh
WX, IPOBOJUTD JI0Ka3aTEIbHBIC PACCY)KICHHS B
XOJle PeIlCHUs 3a/1aY;

- yMETh OMEPHPOBATH MOHITUSIMH: CTEIICHb YUCTIA,
morapudm yKcia; yMEHHE BBITIOIHSATh
BBIYMCIICHHE 3HAYCHHUIT U PpeoOpa3oBaHus
BBIPKEHHUIT CO CTENEHSIMHU U JIorapudmMamu,
MpeoOpa3oBaHus TPOOHO-PAIIMOHATBHBIX
BBIpaXKEHU;

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

- YMETh ONEpUPOBATH MOHATHAMU: (PyHKIUS,
HerpepbIBHAS (YHKIINS, TPOU3BO/IHAS,
epBooOpa3Hasi, OpeIe/ICHHbIH HHTErPAJ;, YMETh
HAXOANTH MIPOM3BO/IHBIE dJIEMEHTaPHBIX (YHKIINH,
HCIIOJIb3Ys CIIPABOYHBIC MaTE€pHUAJIbI; UCCIIEA0BATH
B IIPOCTEHINNX Cllydasx (YHKLHN HA
MOHOTOHHOCTB, HAXOJUTh HAHOOJbLINE U
HauMEHbLINE 3HaUYeHNs (QYHKLMHA; CTPOUTh
rpaduKy MHOTOWICHOB C UCIIOJIB30BAaHUEM
arnapaTta MaTeMaTHYECKOI'0 aHAIHN3a; IPUMEHSTh
[POM3BOIHYIO [P PEIICHUH 33124 Ha JIBIDKCHHE;
peraTh NPaKTHKO-OPUEHTHPOBAHHbIE 3a/1a4y Ha
HanOONbIINE U HANMEHBIINE 3HAYCHUS, Ha
HAaXOXKICHHE IIyTH, CKOPOCTH M YCKOPEHHS;

- YMETb ONIEPHPOBATH MOHATUAMU: PALIOHATIbHAS
(byHKIWMS, TTOKa3aTenbHast (YHKIIHS, CTEIICHHAS
(byHKIWS, ToraprudMuueckas GyHKIMS,
TPUrOHOMETPHYECKHE (PYHKLUH, OOpaTHBIE
(DYHKIMH; yMEHUE CTPOUTH TPapUKU U3ydEeHHBIX
(b yHKIMI, KCIIOJIb30BATh rPaUKH MPU U3YUCHUH
[POLIECCOB U 3aBUCUMOCTEH, TIPH PEIICHUH 33124
U3 IPYruX ydeOHBIX MMPEIMETOB H 33/1a4 U3
PeabHON JKH3HH; BEIPAKATh POpMYyIaMU
3aBHCHMOCTH MEX]y BETUYMHAMU;

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

- YMETh OIEPHPOBATH MOHIATHIMH: CpeIHEe
apudMeTHIecKoe, MeJuaHa, HanOoJbIIee U
HavMeHbLIee 3HAUCHHS, pa3MaXx, ICIePCHs,
CTaHJAPTHOE OTKIIOHEHUE YUCIIOBOTO HabOopa;
YMETh H3BJIEKaTh, HHTEPIIPETHPOBATh
MH(DOPMALIUIO, TIPESACTABICHHYIO B TaOJIMLaX, Ha
nuarpamMMax, rpadukax, OTpa)karollyro CBOHCTBa
[PEATBHBIX MPOLIECCOB U SIBJICHHIA; PENCTABIATh

MH(POPMAINIO C TOMOIIBI0 TaOJIWIl U THaTrpaMM;
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OpUTMHAIILHBIE MTOJIXO/Ibl U PEILICHHUS;
1 CLIOCOOHOCTH UX HCIIOJIb30BAHUS B
MO3HABATEJIHLHON U COIMAILHON
MpaKkTUKe

HCCIEA0BaTh CTATUCTHUYECKHE JAHHEIE, B TOM
YUCIIC ¢ IPUMCHEHHEM TpaIIecKuX METOIO0B U
3JICKTPOHHBIX CPEIICTB;

- YMETh OIEPUPOBATH TIOHATHAMU: CITyIaifHBINA
OITBIT U CITy4YaifHOE COOBITHE, BEPOSTHOCTD
CITyJ4aifHOTO COOBITHS; YMEHUE BBHIYUCIIATH
BEPOSTHOCTB C HCIIOJIb30BaAHUEM TPa(UICCKIX
METO/IOB; IPUMEHSTH (DOPMYITBI CIIOKCHHUSA 1
VMHOXKEHHSI BEPOSTHOCTEH, KOMOUHATOPHBIC
(haKThI U (POPMYIIBI TIPU PEIIICHUH 3a/1aY;
OILICHUBATh BEPOSTHOCTH PEATBHBIX COOBITHI;
3HAKOMCTBO CO CITyJalHBIMU BEIMIHMHAMUY;
YMCHUE TIPUBOIUTE MPUMEPHI MIPOSBICHUS 3aKOHA
OOJIBIIKX YHCENT B IPUPOIHBIX M OOIIECTBECHHBIX
SIBJICHHSX

- YMETh ONEPUPOBATH MOHATUSAMHU: TOUKA, IIpsAMasi,
[IOCKOCTh, MPOCTPAHCTBO, ABYIPAHHBIN YTOJ,
CKPEIIMBAIONINECS TIPSIMBIC, TAPAICITLHOCTD U
MEPIICHIUKYIAPHOCTD MPSIMBIX U IIOCKOCTEH,
YTOIl MEKIY TIPAMBIMH, YTOJl MEKIY PSAMOU U
[IOCKOCTBIO, YI'OJI MEXAY INIOCKOCTSIMH,
[PACCTOSIHHE OT TOYKH J0 IJIOCKOCTH, PACCTOSTHHUE
Me>1<)1y HpHMbIMI/I, paCCTOS[HI/Ie Me>1<11y
[UIOCKOCTSIMH; YMEHHUE UCTIONIb30BATh MPH
[peleHry 3a7a4 n3y4eHHbIe (PaKThl U TEOPEMBI
HHaHI/IMeTpI/II/I; yMCHI/Ie OLICHUBATh paSMepr
00BEKTOB OKPYKAIOILIEro MUPA;

- YMETh ONEPUPOBATH IMOHSITHSIMU: MHOTOTPAHHHUK,
CeYCHNE MHOTOTPAaHHUKA, Ky0, napasuiesenures,
pu3ma, mupaMuia, Gurypa u noBepxHoOCTh
BpaleHHs, [IIMHADP, KOHYC, ap, chepa, CeUeHHs
(bUrypbl BpallleHusl, TNI0OCKOCTh, Kacaroascs
cepbl, HUITHHIPA, KOHYCA, IUIOMIA/lh
[MOBEPXHOCTH MTHUPAMHUJIbI, TPU3MBI, KOHYCA,
[JTMHApPA, TUIOIab cepbl, 00beM Kyoa,
[PSIMOYTOJILHOT'O Mapaiieienues1a, TUPaMUJIbl,
pU3MBI, HWIMHIPA, KOHYCA, 11apa; yMEHUE
M300pakaTh MHOTOTPAHHUKH U TIOBEPXHOCTH
BpaICHHs, UX CEYEHHS OT PYKH, C TIOMOIIBIO
YepPTEKHBIX HMHCTPYMEHTOB U 3JIEKTPOHHBIX
CPE/ICTB; YMEHHE PacliO3HABATh CHIMMETPHIO B
[POCTPAHCTBE; YMEHHUE PACIIO3HABATH MPABUIILHBIC
MHOTOIPaHHUKHY;

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

- YMETh BBIYHCIISATh TEOMETPUYECKHIE BETHYHHBI
(1mIHA, YTOI, TUIOMAAb, 00bEM, IDIOMIATh
MMOBEPXHOCTH), UCTIONB3YS H3yICHHBIC OPMYITBI U
METO/IBL,

- YMETh ONIEPUPOBATH MOHSITHAMHE: MIPSIMOYTOJIbHASI
crCTeMa KOOPIUHAT, KOOPAMHATHI TOUYKH, BEKTOP,
KOOPIMHATHI BEKTOPA, CKAIIPHOE TIPOM3BEICHUE,
YTOJT MEXKIy BEKTOpAMH, CYMMa BEKTOPOB,
MPOM3BEICHIE BEKTOpa HA YHCIIO; HAXOIUTh C
MTOMOIITHIO M3YICHHBIX (POPMYIT KOOPIUHATHI
CEpEIMHBI OTPE3Ka, PACCTOSTHUE MEXKTY JBYMS
TOUKAMH;

- YMETh BBIOMPATH TTOIXOIAIINA N3YIeHHBII
METOJ JUTSL PEIICHNs 3a7]auH, Paclio3HaBaTh
MaTeMaTHICCKIE (DAKTHI M MATEMAaTHUCCKIEC




MOJIENTH B TIPHPOIHBIX U OOIIECTBEHHBIX
SIBJICHUSIX, B UCKYCCTBE; YMEHHE IIPUBOIUTH
MPUMEPHl MATEMATHIECKIX OTKPBITHIA POCCHICKOH
I MHPOBOM MaTeMaTU4ECKOH HayKH.

- YMETh OTIEpUPOBATH IMOHATHIMHU: ONpEACICHHUE,
aKCHOMa, TeopeMa, CIEACTBHE, CBOHUCTBO,
MPU3HAK, JOKa3aTeIbCTBO, PABHOCHIIbHBIC
(hopMynHpoBKH; yMeHHE (POPMYITUPOBATH
0OpaTHOE ¥ MPOTUBOIIOIOKHOE YTBEPIK/ICHHE,
MPUBOANTH IPUMEPHI 1 KOHTPIPUMEPBI,
MCII0Ib30BaTh METO]] MaTeMaTHYECKOH HHAYKIINH;
MPOBOJIUTH JI0Ka3aTelbHbIE PACCYKIACHUS PU
[peleHrH 3a/1ay, OLEHUBATH JIOTHYECKYIO
MPaBUIIBHOCTh PacCyXJIeHUH;

- YMETh ONIEpUPOBATH MOHSATHIMH: MHOXECTBO,
[MOZIMHOKECTBO, OIEpaIy HaJl MHO)KECTBAMH;
YMEHHE HCIIOBb30BaTh TEOPETUKO-
MHO)KECTBEHHBIU armapar JJisi OIIMCaHUsI
[peasbHBIX MPOLIECCOB U SIBJICHUH MPU PEIICHUH
3a7a4, B TOM 9HCIIE U3 JPYTUX Y4eOHBIX
[pEeIMETOB;

- YMETh ONIEpUPOBATH MOHATHAMU: Ipad, CBAIHbIH
rpad, TepeBo, UK, Tpad Ha TIOCKOCTH; YMEHHE
3a/1aBaTh M ONMCHIBATH Ipadbl pa3IMuHBIMU
crioco0ami; UCTIOIB30BaTh Ipadbl MU pelIeHU
3a1ay;

- YMETb CBOOOIHO ONEPUPOBATH MOHATHAMU:
COUETaHHUE, IEPECTAHOBKA, YNUCIIO COUCTAHUH,
JHCIIO IEpECTaHOBOK; OnHOM HbroToHa; ymeHue
NpUMEHATH KOMOMHATOPHBIE (DaKTHI U
paccy>XIeHUs Ul peLleHus 3a1a4;

-yMETb OIEpPUPOBATh NOHATHIMHU: HaTYpaJbHOE
YHCIIO, 1I€JI0€ YHCII0, OCTATOK IO MOAYIIIO,
[pallOHAIILHOE YHCII0, UPPALOHAIBHOE YHUCIIO,
MHO)KECTBA HAaTYypPaJIbHBIX, IIEJbIX, PALlHOHAIbHBIX,
IEeWCTBUTEIBHBIX YHCEIT; YMEHUE UCIIOJIb30BATh
MIPU3HAKU AETMMOCTH, HAUMEHBIIUH 00IIHit
enuTens 1 HauMEHbIee o0I1ee KpaTHoE,
anropuT™ EBKIna npu perieHny 3anay;
3HAKOMCTBO C Pa3IMYHbIMU MTO3ULIHOHHBIMU
CHCTEMaMH CUHCIICHUS;

- YMETb CBOOOIHO ONIEPHPOBATH MOHITHUAMHU:
CTEIICHB C IIEIBIM NT0Ka3aTeNeM, KOPEHb
HATypaJIbHOW CTETEHH, CTENEHb C PAIlIOHATIBHBIM
[OKa3aTeJIEM, CTETICHb C JEHCTBUTEIBHBIM
(BeIIeCTBEHHBIM ) TIOKa3aTelNeM, Jorapudm Jucia,
CHHYC, KOCHHYC M TAHT'€HC IIPOM3BOJIEHOTO YUCIIA;
- YMETh OTIEpPHUPOBATH MOHATHAMH: TOXKJIECTBO,
TOXJIECTBEHHOE TIpeoOpa3oBaHne, ypaBHEHNE,
HEpPaBEHCTBO, CHCTEMa YpaBHEHUH U HEPaBEHCTB,
[PAaBHOCHJIBHOCTH YPaBHEHHI, HEPABEHCTB U
CHCTEM, pallOHAJIbHbIE, PPAIMOHABHBIC,
[OKa3aTeIbHbIC, CTETICHHBIE, JIOTapu(MIIECKue,
TPUTOHOMETPUYECKHE yPaBHEHUS], HEPABEHCTBA 1
CHCTEMBI; YMEHHE pelaTh ypaBHEHUS,
HEpPaBEHCTBA M CHCTEMBI C TIOMOIIBIO PA3INIHBIX
[PUEMOB; PEIaTh YpaBHEHHS, HEPABEHCTBA U
CHCTEMBI C ITapaMeTpOM; IPUMEHATH ypaBHEHHS,
HEpPaBEHCTBA, MX CUCTEMBbI JUISl PEIICHUS
MaTeMaTHYECKHX 3a]ad ¥ 33/1a4 U3 Pa3IndHbIX
oOnacTeil HayKu 1 peabHON )KHU3HH;

-yMeTb CBOOOTHO OTEPHUPOBATH IIOHATHIMHU:
rpaduk Qyakimm, obpatHas QyHKIHS,




KOMITO3HIHS (QYHKIMH, TUHEIHAS QyHKIMS,
KBaZ[paTH4Has (GyHKIMS, CTEIIeHHast (GyHKIHS C
[1eJIBIM TTOKa3aTelleM, TPUTOHOMETPUIECKHE
(hyHKIMH, 0OpaTHBIE TPUTOHOMETPHIECKHE
(hyHKIMH, TTOKa3aTenbHas U JorapupmMudeckas
(byHKIMK; yMEeHUe CTpouTh rpaduku GpyHKIUH,
BBIIOJHATH NPeoOpa3oBaHus TpaduKoB (yHKIHH;
YMEHHE HCIIONIb30BaTh rpaduku GpyHKIUH 11s

M3 y4EeHUsI IPOLIECCOB U 3aBUCUMOCTEH MpH
[pEeLIeHNH 3a/1a4 U3 IPYTUX y4eOHBIX MTPEAMETOB H
13 peasbHOM ’KU3HU; BEIpaXKaTh (OpMyIaMu
3aBHCHMOCTH MEXAY BEIUYNHAMU;

YMEHHE CBOOOTHO ONEpHPOBATh MOHITHSIMH:
YETHOCTh (PYHKIIMH, NEPHOANIHOCTD (DYHKIHH,
OrpaHU4YEeHHOCTh (PYHKIIMH, MOHOTOHHOCTh
(hyHKIMH, SKCTpeMyM (DyHKIMH, HauOoblIee 1
HavMeHblIee 3HaYeHHs (YHKIIMH Ha IPOMEXYTKE;
YMEHHE TIPOBOJIUTH HCCIeIoBaHue ()yHKIHH;
YMEHHE HCIIOIb30BaTh CBOMCTBA U Tpaduku
(hyHKIMI JUTs pellieHus ypaBHEHNH, HEpaBeHCTB U
3a71a4 ¢ mapameTpaMu; U300paXkaTh Ha
KOOPJIMHATHOW MJIOCKOCTH MHOXKECTBA PEIICHUN
YpaBHEHHH, HEPABEHCTB M UX CHUCTEM;

- YMETb CBOOO/IHO ONIEPUPOBATH MOHSATHUIMHU:
[OCIIEI0BATENLHOCTD, apr(MeTHIecKast
porpeccusi, FreOMeTpHYecKas IporpeccHs,
OecKOHEYHO yOBIBAIOIIasi TeOMETpHYECKast
porpeccusi; yMeHHe 3a1aBaTh
[OCJIEI0BATENIbHOCTH, B TOM YHCJIE C OMOILBIO
[PEeKYpPEHTHBIX hopMyIT;

- YMETb ONEPUPOBATH MOHATUAMH: HENPEPHIBHOCTh
(yHKIMH, acUMITOTHI rpaduka QyHKIMH, TTepBast
1 BTOpAsi MPOU3BOAHAS (DYHKIIHH,
reoMeTpUYeCKUi 1 (PU3UUECKUN CMBICIT
[IPOM3BOJHOM, IIEpBOOOPa3HAsL, ONPEACTICHHBIH
MHTETPajl; yMEHHE HaXOOUTh ACHUMIITOTHI IpaduKa
(YHKLIMH; yMEHHE BBIYUCIIATD IPOU3BOIHbIE
CYMMBI, IIPOU3BEAEHNSI, YACTHOTO U KOMITO3ULIUU
(b yHKIMI, HAXOTUTh YpaBHEHUE KacaTeIbHOM K
rpaduky GyHKIUM;

YMEHHE HCIIONb30BaTh IPOU3BOIHYIO JUIS
piccenoBaHus QYHKIUH, 711 HAXOXKACHNSA
HAMTY4IIEro peuieHus B IPUKIAIHBIX, B TOM
[UrICIIe CONMAbHO-9KOHOMHIECKUX M (PU3UUECKUX
3amadax, ISl ONPEEICHUs] CKOPOCTH U
YCKOpEHHs1; HAXOAUTh IIOIIAIN U 00beMBI GHUTYp
C TIOMOIIBIO HHTETPANA; MPUBOANUTH PUMEPHI
MaTEMaTHIECKOTr0 MOJECIMPOBAHMS C TOMOIIBIO
M depeHnraNbHBIX ypaBHECHHIA;

- YMETh OTIEpPHUPOBATH MOHATHIMH: KOMIUIEKCHOE
[UIICIT0, CONPSHKEHHBIE KOMIUIEKCHBIE YHCa,
MOy M @pTYMEHT KOMIUIEKCHOTO YHcIIa, popma
3amcy KOMIUIEKCHBIX YHCeN (TeOMeTprYecKas,
TPUTOHOMETpHUIECKAs U anredpandeckas); yMeTh
MPON3BOIUTH apUPMETHIECKHE TEHCTBHUS C
KOMIUIEKCHBIMH YMCIIaMH; TIPUBOUTE TIPUMEPEI
VCTIOTIb30BaHNSI KOMIUIEKCHBIX YHCEIT;

- YMETb CBOOO/IHO ONIEPHUPOBATH MOHSITHIMHU:
cpenHee apudMeTHIecKoe, MeiraHa, HanoobIee
1 HAUMEHbIIIee 3HAUCHUS, pa3Max, TUCIICPCHS,
CTaH/IapPTHOE OTKIJIOHEHHUE ISl OTTMCAHUS
YICITOBBIX IaHHBIX; YMEHHE UCCIIEA0BATh
CTaTHCTHYECKHE JIAaHHBIC, B TOM YHCIIE C




MPUMEHEHNEM IpaIeCKUX METOIOB H
9IIEKTPOHHBIX CPEJICTB; rpaMIEeCKH NCCIe0BATh
COBMECTHbIEC HaOJIIOAEHHS C TIOMOIIBIO JIHarpaMm
[paccerBaHMs M JTMHEWHON perpeccuy;

- YMETh HaXOAHUTh BEPOSITHOCTH COOBITHI C
MCII0Ib30BaHHEM IpaueCKuX METO/IOB;
MPUMEHSTB ISl pelIeHust 33129 GopMYITbI
CIIOKCHUS 1 YMHOXKEHHSI BEPOSTHOCTEH, (hOopMyITy
[MOJTHOM BeposTHOCTH, hopmyny bepHyruim,
KOMOHMHATOpHBIE (haKTHl U (POPMYJIBI; OLIEHUBATH
BEPOSITHOCTH pEAJIbHBIX COOBITHH; YMEHHE
OIepUpOBaTh MOHATHAMH: CITydaiHasi BeNU4rHa,
pacrpeielieHre BEpOsSTHOCTEH, MaTeMaTHIECKOe
0XXHJaHUE, UCIIEPCUs M CTaHIapPTHOE OTKIOHEHUE
CITy4aliHOHM BeNWYMHBI, QYHKIUK pacnpeeneHns
W IUIOTHOCTH PAaBHOMEPHOT0, TIOKa3aTeNbHOTO U
HOPMAJIEHOTO paclpesielieHHi; yMEeHUe
VCII0JIb30BaTh CBOMCTBA M3YYEHHBIX
pactipesieNleHui TSl peleH s 3a1a4; 3HAKOMCTBO
C MOHSITHSMU: 3aKOH OOJIBIINX YHCEN, METOJIbI
BBIOOPOYHBIX MCCIIEI0OBAHUI; YMEHHE PUBOIUTH
[MPUMEPBI MPOSIBIICHUS 3aKOHA OOJIBILINX YUCEN B
MPUPOHBIX M OOIIECTBEHHBIX SIBICHHSAX;

- YMETb CBOOO/IHO ONIEPUPOBATH MOHSATHUIMHU:
TOYKa, IpsiMast, TTIOCKOCTh, MPOCTPAHCTBO,
OTPE30K, JIyd, TUNIOCKHUI Yro, IBYyIpaHHbIM yroi,
TpEXTPaHHBIN YroJl, epeceKaomuecs,
apajuielbHble U CKPEIMBAIOLIHECcs MPMbIE,
[apaJIeIbHOCTh U MEPIEHINKYISAPHOCTD MPAMBIX
1 IUIOCKOCTEH, YoM MeXIy MPSMBIMH, YIOJ
MEX Ty IPAMOIL U INIOCKOCTBIO, YIOJl M&XIY
[JIOCKOCTSIMH; YMEHHE UCTIONb30BaTh IPH
PEIICHUH 33124 M3y4eHHbIE (PaKThl U TEOPEMBI
[IIAaHUMETPHH; YMEHHE OLIEHHBATh Pa3MephI
0OBEKTOB B OKPY)KAIOIEM MUPE; YMEHHE
OIIepHPOBATh NOHATHAMH: MHOTOTPaHHUK,
CeueHHe MHOTOIPaHHHKA, ITPABHIbHBIA
MHOI'OTPaHHUK, IpH3Ma, IHpaMuia, Gurypa u
[OBEPXHOCTH BpAIlleHUs, IIWIMHAP, KOHYC, IIap,
cdepa, pa3BepTKa IIOBEPXHOCTH, CEUCHHS KOHYCa
U LJTHHIIPA, TTapaJuieTbHbIe OCH HJIH OCHOBAHUIO,
CeUeHHe IIapa, INIOCKOCTh, Kacatommasics cepsbl,
[IUIMHpA, KOHYCa; YMEHHE CTPOUTH CEUCHHUE
MHOI'OTPAaHHHUKA, H300pakaTh MHOTOIDAHHUKH,
(DUrypBI M TIOBEPXHOCTH BpAIEHHs, UX CEUCHUs, B
TOM YHCIIE C IOMOILBIO AJIEKTPOHHBIX CPENICTB;
YMEHHE IPIMEHATH CBOWCTBA T€OMETPUIECKUX
(buryp, CAMOCTOSTENEHO (POPMYITHPOBATH
onpeeNIeHus H3y4aeMbIX (DHTYp, BBIABUTAT
THIIOTE3bI O CBOWCTBAX M MPH3HAKAX
reoMeTpUIecKuX (hUTYp, 0OOCHOBBIBATH WIIH
ONPOBEPTaTh MX; yMEHHE IIPOBOIUTH
KI1acCU(UKAIIIO (PUTYp 10 pa3THIHBIM
MpH3HAKAM, BHIIONHATH HEOOX OZIUMbIC
TOTIOJTHUTENBHBIE TTOCTPOCHHUS;

- YMeTh CBOOOIHO ONEPHPOBATH MOHSITHSIMH:
ruroans GUrypel, 00beM QUryphl, BETHIHHA
yIJI1a, pacCTOSIHME OT TOYKH JI0 TUTOCKOCTH,
[pacCTOsIHNE MEXTy IPSIMBIMH, PACCTOSTHUE MEXITY
[UIOCKOCTSIMH, TIJIOIA/Ab cepbl, TUIoaIb
MTOBEPXHOCTH MTHPaMHUIbI, PU3MBI, KOHYCA,
[MJTMHAPA, 00beM Ky0a, pSIMOYroIbHOTO
MapaJulesenuesia, MMpamMuIpl, NPU3MBbI,




[MJIMHApPA, KOHYca, [I1apa; yMEHHE HaXOAUTh
OTHOIIIEHHE 00BEMOB MOJJOOHBIX (DUTYD;

- YMETh CBOOO/IHO ONIEPUPOBATH IMOHATHIMU:
IBIDKEHUE, TTapaJuIeNIbHBIN IepeH0C, CHMMETPHS
Ha IUIOCKOCTH U B TIPOCTPAHCTBE, TTOBOPOT,
npeoOpa3oBaHue 0001, TIOI00HEIE (UTYPEI;
YMEHHE paclio3HaBaTh paBHbIE M TIOJOOHbIE
(burypbl, B TOM 4HCIIe B IPUPOJIE, UCKYCCTBE,
APXHUTEKTYPE; YMEHHE HCIIONb30BaTh
TeOMETPUYECKHIE OTHOILICHHUS, HAXOIUTh
reoMeTpUYECKHE BETMYMHBI (JUIMHA, YTOl,
[UIOIIAb, 00BEM) TIPU PEIICHUN 3a]a4 U3 IPYTUX
yueOHBIX IPEIMETOB U U3 PEANBbHOM KHI3HU;

- YMETh CBOOO/IHO ONIEPUPOBATH MOHSATHUIMHU:
MPSIMOYTOJIbHAsE CHCTEMa KOOPMHAT, BEKTOD,
KOOpAMHATHI TOYKH, KOOPJIMHATHI BEKTOpa, CyMMa
BEKTOPOB, POU3BE/ICHIE BEKTOpa Ha YHCIIO,
[pa3ioyKeHue BEKTopa 110 0a3ucy, CKaIspHOe
[pOM3BEIeHIE, BEKTOPHOE NPOU3BEICHUE, YT O
MEX1y BEKTOPaMH; yMEHHE HCIIONb30BaTh
BEKTOPHBIN U KOOPJIMHATHBINA METO/ JIJISl PEILICHUS
reOMETPUUECKHX 33/]a4 U 33/1a4 APYTHX YIeOHBIX
MMPCAMCETOB; ONICPUPOBATH MOHATUAMU: MaTpUlld
2x2 u 3x3, onpenenuTenb MaTPHUIIBL,
r€OMETPUUYECKHI CMBICIT ONPENIeIUTENS;

- YMETb MOJEIIMPOBATH PEANIbHBIE CUTYAllMH Ha
SI3bIKE MATEMATUKH; COCTABIISITh BBIPAXKEHHS,
YpaBHEHMs, HEPaBEHCTBA U X CUCTEMBI 110
YCIIOBHIO 3aJauH, UCCIIEI0BATh IOCTPOCHHBIE
MOZIEITH C UCIIONB30BaHKUEM ammapara anredpsl,
MHTEPIPETUPOBATh TOMy4CHHbII Pe3yNbTaT;
CTPOUTH MaTEMaTUYECKHE MOJIEIH C TIOMOLIBIO
reOMETPUUECKUX MOHITUH U BETUUYHH, pelaTh
CBsI3aHHBIC C HUIMU IIPAKTHUECKUE 3a/1a4H;
COCTaBJISITh BEPOSITHOCTHYIO MOJETb U
MHTEPIIPETUPOBATh TIOMyIECHHbII pe3yNnbTaT;
pelaTh NpUKIaIHbIe 3aJ]a41 CPEICTBAMHU
MaTEMaTHYECKOT0 aHallN3a, B TOM YHCIIe
COLIMATbHO-9KOHOMHIYECKOT0 U (PU3NIECKOTO
XapakTepa;

- YMEHHE BBIONPATH MOAXOSIITNIA METOA IIst
[pereHus 3a1a9u; MOHIMaHUEe 3HAYMMOCTH
MaTEMaTHKH B N3y4€HUH IPUPOTHBIX U
OOIIIECTBEHHBIX MIPOLIECCOB U SIBJICHUI; yMEHHE
pacrio3HaBaTh MPOSBICHNUE 3aKOHOB MATEMAaTHKH B
HICKYCCTBE, YMEHNE IPUBOJUTH TIPHIMEPEI
MaTeMaTHYECKUX OTKPBITUNA POCCUIICKON U
MHPOBOI MaTEMAaTHYECKON HaYKu

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

B o0iacTi IEHHOCTH HAYIHOTO
[IO3HAHU:

-c(hOpMHUPOBAHHOCTH MUPOBO33PEHHS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAYKHU U
00II[ECTBEHHOW MPAKTUKHU, OCHOBAHHOTO
Ha JIUAI0re KyJabTyp,
CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO
MeCTa B ITOJUKYIETYPHOM MHUDE;

- COBEpIIICHCTBOBAHUE S3BIKOBOH U
UUTATEECKOW KYJIBTYPHI KaK CPEICTBA
B3aMMOJICHCTBHS MEXTY JIFOIbMU H
[TO3HAHUS MUPA;

- OCO3HAHWE [ICHHOCTH HAYIHOM

ICATCIIBHOCTH, TOTOBHOCTD

- YMETh OIIEPHPOBATH MOHITHSIMU: PALlIOHATBHAS
(hYHKIHS, TIOKa3aTeNbHas (QYHKITHS, CTETIEHHAS
hyHKIMS, TorapudMudecKkas QyHKIHS,
TpUrOHOMETpHUYecKre (YHKINH, 0OpaTHBIC
(hyHKIIMM; yMEHHE CTPOUTH TPaQUKH N3YdeHHBIX
(hYHKIIHIH, HCIIOTR30BATh TPAGUKH MPH HU3YICHUH
MPOLIECCOB 1 3aBHCUMOCTEH, TIPH PELIEHUH 33134
13 IPYTHX y9eOHBIX MPEIMETOB 1 33134 U3
[peabHOM JKU3HM; BRIpaXaTh (hopmynamu
3aBHCHMOCTH MEXy BETMUNHAMUY;

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

CHCTCM, pallMOHAJIbHBIC, UPPALIMOHAJILHBIC,
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OCYILECTBISITH MPOCKTHYIO U
HCCIIEI0BATENBCKYIO JIeATENbHOCTD
WHIMBUYAIbHO U B TPYIIIIE.
OBnaneHne YHUBEPCATbHBIMU
y4eOHBIMH TIO3HABATEIBHBIMH
eCTBUAMU:

B) pabora ¢ nH(bOpMaLEi:

- BJIaJICTh HABBIKAMU MONTYYCHHS
MH(DOPMAIIMK U3 UCTOYHUKOB Pa3HBIX
THIIOB, CAMOCTOSITENIBHO OCYIIECTBISITh
[OKCK, aHAJIN3, CHCTEMATH3AIINIO U
MHTEPIPETALINIO HHPOPMAIIUH
[Pa3TUYHBIX BUIIOB U (hOPM
npe/ICTaBICHNS;

- CO3/1aBaTh TEKCTHI B PA3JIMYHBIX
(bopmarax ¢ yueToM Ha3HAYCHHUS
UH(MOPMAIIUK 1 [IENIEBOH ayJIUTOPHH,
BHIOMpast ONTHUMANIBHYIO (popMy
Npe/CTaBICHHS M BU3YaIH3allHH;

- OLICHUBATb JOCTOBCPHOCTD,
JICTUTUMHOCTbD HHq)OpMaL[I/II/I, cc
COOTBETCTBHE IIPAaBOBLIM 1 MOPAJIbHO-
STHYECKUM HOpMaM;

- HCIIOJIb30BATh CPE/ICTBA
MH()OPMALIMOHHBIX U

KOMM YHUKAITHUOHHBIX TEXHOJIOTHH B
PEIICHUN KOTHUTUBHBIX,
KOMMYHUKATHBHBIX U
OpraHM3aLMOHHBIX 3a1a4 ¢
coOuroieHreM TpeboBaHUH
SPrOHOMUKH, TEXHUKH 0€30I1aCHOCTH,
UTHEHB, pecypcocOepexeHs,
NPAaBOBBIX M 3THYECKUX HOPM, HOPM
MH()OPMaLMOHHON 6E30IaCHOCTH;

- BJIaJI€Th HABBIKAMHU PACIIO3HABAHUSA U
3anmThl HHOpPMAIHH,
MH(pOpPMAIMOHHOI 6e301aCHOCTH
JIMYHOCTH

MOKa3aTesbHbIC, CTCIICHHBIE, JIOTapU(pMUYECKHUE,
TPUTOHOMETPHUYECKHE ypaBHEHHUS, HEPaBEHCTBA
CHCTEMBI; YMETh PellIaTh ypaBHEHHUS, HEPAaBEHCTBA
U CHCTEMBI C TIOMOIIIBIO PA3JIMYHBIX IPHEMOB;
pelIaTh YpaBHEHUS, HEPABEHCTBA M CUCTEMBI C
apamMeTpoM; MPUMEHSTh yPaBHEHHUS,
HEPaBEHCTBA, X CUCTEMBI IS PEIICHHS
MaTeMaTHYECKUX 3a/1a4 | 337124 U3 Pa3IHIHBIX
00NacTell HAyKH U PeaibHOM KU3HH;

- yMeTh CBOOOITHO OMEPHPOBATH MOHIATHIMHU:
BIDKEHME, TApayIeNbHbBIA ePEeHOC, CAMMETPHSI
Ha TIOCKOCTH U B IPOCTPAHCTBE, MOBOPOT,
npeoOpa3oBaHue MO00Ms, TTOI00HBIE (DUTYPHI;
YMETh pacro3HaBaTh PaBHbIC U MOA0OHbIE
(UrYpHI, B TOM YHCIIE B MPUPOJIE, HCKYCCTBE,
APXUTEKTYPE; YMETh UCTIOIb30BATh
reOMETPHUUYECCKHE OTHOIICHHS, HAXOIUTh
reOMETPUUECKUE BETMYHHBI (JUTHHA, YTOlI,
[I0IAa1b, 00bEM) TIPU PEIICHUU 3a7a4 U3 IPYTUX
yueOHBIX IPEIMETOB U M3 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
CO3HAHUS, STHYECKOTO ITOBEIEHU;

- CIIOCOOHOCTH OIIEHUBATH CHTYAIIUIO U
[IPUHUMATHh OCO3HAHHBIEC PELICHNS,
OPHEHTUPYSICh HA MOPAJIHHO-
HpaBCTBEHHBIE HOPMBI U IICHHOCTH;

- OCO3HAHHE JUYHOI'O BKJIaJa B
[TOCTPOCHHE YCTOWYHBOTO OYIyIIero;
- OTBETCTBEHHOE OTHOIIIEHHE K CBOUM
[pomuTeNsM 1 (WITH) JPYTAM YIEHAM
CeMbH, CO3IaHUIO CEMBbH Ha OCHOBE
0CO3HAHHOTO MIPUHATHS IEHHOCTEH
CeMEHHOM JKU3HHU B COOTBETCTBHUH C
TpaauuMsaMu HapoaoB Poccuu;
OBaieHre YHUBEPCAITbHBIMA
[PETYISITUBHBIMU JEMUCTBUSIMU:

a) caMOOpTaHN3AIU:

- CAMOCTOSITEILHO OCYILIECTBIISAT
[M03HABATENbHYIO ACSTEIbHOCTD,
BEISBIISITH TIPOOJIEMBI, CTABUTH U
(hopMynHpOBaTH COOCTBEHHEIE 3a/1a4H B
00pa3oBaTEIFHON NEATCITFHOCTH U

PKNU3HCHHBIX CUTYallUAX,

- YMETh OTIEPUPOBATH MOHSITHAMU: PAlIMOHAIbHBIE,
MppalMOHAIBHBIE, TOKa3aTeIbHbIC, CTCIICHHBIE,
norapu(pMIYECcKue, TPUrOHOMETPHIECKUE
YpaBHEHHsSI U HEPABEHCTBA, UX CUCTEMBI,

- YMETh OTIEPUPOBATH MOHSATHIMHU: MHOTOTPAHHHUK,
CeUCHNE MHOTOTPAHHUKA, Ky0, Mapasuieenurie,
pu3Mma, mupaMuia, purypa u moBepxHoOCTh
BpaICHUs, [IIUHAP, KOHYC, ap, chepa, ceueHus
(bUrypbl BpallieHusl, TUIOCKOCTh, KACAIOIIAsICs
cepbl, HUITHHIPA, KOHYCA, UIOMIA/Th
[MOBEPXHOCTH MTHUPAMUJIBI, IPU3MbI, KOHYCA,
[IITHHIPA, TUTOMAAb cephl, 00beM Kyoda,
[PSIMOYTOJILHOT'O Mapasieienuine/a, TUPaMUJIbl,
PU3MBI, IUITHH/PA, KOHYCA, [1apa; yMEHUE
M300paXkaTh MHOTOTPAHHUKH U TIOBEPXHOCTH
BpAIICHUS, UX CEYCHHS OT PYKH, C TIOMOII[BIO
UEPTEKHBIX HHCTPYMEHTOB U 3JICKTPOHHBIX
CPEICTB; YMETh PACIIO3HABATH CHMMETPHIO B
MPOCTPAHCTBE; YMETh PACIIO3HABAThH MPABUIHHEIC
MHOTOTPaHHUKH;

- YMETh OIEPUPOBATH MOHATUSIME: MPSIMOYTOIbHAS
crcTeMa KOOPAWHAT, KOOPIWHATEI TOUKH, BEKTOD,
KOOPIMHATHI BEKTOPA, CKAIIIPHOE TIPOU3BEICHHE,
YTOJI MEXKIY BEKTOpaMH, CYMMa BEKTOPOB,

IIPON3BCCHUC BCKTOPA HAa YMCJIO; HAXOOUTH C
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- CAMOCTOSITESILHO COCTABIIATD IUIAH
[peIICHHSI TPOOTIEMEI C YIETOM
MMEIOIINXCST PECYPCOB, COOCTBEHHBIX
BOBMOXHOCTEHN U MPEATNOUYTEHUN;

- 1aBaTh OIIEHKY HOBBIM CHUTYAI[HSIM;
CIIOCOOCTBOBATH (POPMUPOBAHHIO U
[POSIBJICHUIO ITUPOKOM SPYAUIHH B
[pa3HBIX 00JACTAX 3HAHUH, IIOCTOSHHO
[TOBEIIIATH CBOM 00pa30BaTEIBHBIA U
KYJIbTYPHBIH YPOBEHD;

0) CAMOKOHTPOJIB:

ICTIOJTB30BATh TIPUEMBI PE(IICKCHH IS
OLICHKYU CHUTYAI[UH, BEIOOpA BEPHOTO
[peIlICHMS;

- YMETh OLIEHUBATH PUCKU U
CBOEBPEMEHHO MPUHUMATE PELIEHUS 10
X CHI)KEHHUIO;

B) SMOIMOHAIBHBIN WHTEIIEKT,
peAnoiararoiuil ¢chOpMHUPOBAHHOCTS!
BHYTPEHHEH MOTHUBALUH, BKIIOYAIOLIEH
CTpEeMIICHHE K JOCTHXKCHHIO IISITH U
ycrlexy, OIITUMH3M, HHUIITMATUBHOCTD,
yMeHHe ﬂeﬁCTBOBaTB, HUCXO0Os1 U3 CBOUX
BO3MOYKHOCTEH;

- ODMIIATUH, BKJIFOYAIOIIEH CIIOCOOHOCTH
[IOHUMATh SMOIIMOHAJIbBHOE COCTOSTHUE
NPYrUX, y4UTHIBATh €ro MpH
OCYIIECTBICHUN KOMMYHUKALIHH,
CIIOCOOHOCTD K COUYBCTBHIO U
CONEepPEeKMBAHUIO;

- COLIMAIbHBIX HABBIKOB, BKITFOYAFOIIHX
CIIOCOOHOCTD BHICTPAUBATh OTHOLICHHS
C IPYTHMHU JIIOIbMU, 3a00TUThHCS,
[IPOSIBIISITH MHTEPEC U pa3pelaTh
KOH(JIMKTBI

TMOMOILIBIO U3YYCHHBIX (I)OpMyJ'I KOOPJAWHATHI
CCPpCAUHDBI OTPE3Ka, PACCTOAHUC MCKAY ABYMS
TOUKaMH

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

TOTOBHOCTB K CAMOPa3BUTHIO,
CaMOCTOSITETIBHOCTH U
CaMOOIIpEIENICHHUIO;

-0BJIaJICHIE HaBBIKAMHU Y4e0HO-
MCCIIe10BATENBCKON, IPOEKTHON U
COIIMAIbHON JIESITENBHOCTH;

OBJlazieHNe YHUBEPCATbHBIMU
KOMMYHUKATUBHBIMH ACHCTBUSIMH:

0) COBMECTHAS JeSTEIbHOCTD:

- IOHMMAaTh U HCIOJIb30BATh
MpEerMyIIECTBA KOMaHIHOU U
MHIMBHUyaJIbHOM paOoTHI;

- IPUHUMATP €T COBMECTHOH
NeATeNbHOCTH, OPTaHN30BBIBATE
KOOPJMHUPOBATH JEUCTBHS 110 €€
TOCTIDKEHHIO: COCTABIIATH TUIaH
IENCTBUI, pacpeaesisaiTh POIH C YYETOM,|
MHEHUH yJaCTHHKOB 00CYXIaTh
[pE3yNIbTaThl COBMECTHOI paboTHI;

- KOOPAMHUPOBATH U BBIMIOJIHATE PabOTy

- YMETh OIIEPUPOBATh IOHATUAMU: CIIy4alHBbIN
OIIBIT M CITy4aiiHOE COOBITHE, BEPOSTHOCTD
CIIy4afHOr O COOBITHS; YMETh BBIYUCISTh
BEPOSITHOCTH C MCIIOIb30BAHUEM TPAdHIECKHX
METO/I0B; IPHUMEHATH (POPMYJIIBI CIOKEHHS 1
'YMHOKEHUSI BEPOSITHOCTEH, KOMOMHATOPHBIE
(hakThI U (POPMYITBI TIPH PEIIICHUH 3a/1aY;
OLICHNBATh BEPOATHOCTH PEATIbHBIX COOBITHH;
3HAKOMCTBO CO CIIy4alHBIMH BEINYNHAMU;
YMEHHE TIPUBOIUTH MPUMEPHI MPOSIBIICHUS 3aKOHA
OONIBIIHX YMCEN B IPUPOIHBIX U OOIIECTBEHHBIX
SIBIICHISIX;

- YMEThb CBOOOIHO ONIEPHPOBATH MOHSITHIMH:
CTEIICHb C IIEIBIM NT0Ka3aTeNeM, KOPEHb
HATypaJIbHOW CTETEHH, CTENEHb C PAIlIOHATIBHBIM
MOKa3aTEJIeM, CTETICHb C JEHCTBUTEIBHBIM
(BeIIeCTBEHHBIM ) TTIOKa3aTelNeM, Jorapudm gucia,
CHHYC, KOCHHYC M TAHT'€HC MIPOU3BOJILHOTO YHCIIA;
- YMETb CBOOOIHO ONIEPHPOBATH MOHSITHIMHU:
rpaduk GyHKIMH, 0OpaTHas QyHKIHS,

B YCIIOBUSIX PEAbHOTO, BUPTYAIIEHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICHCTBHS;

- OCYIIECTBIIATH TIO3UTHBHOE
CTpaTETHYECKOE MOBEICHIE B
[PA3ITUYHBIX CUTYAIHSX, IPOSBIIATE
TBOPYECTBO U BOOOpakeHHE, OBITH
MHUMATHBHEBIM.

KOMITO3HIS (QYHKIMH, TUHEIHAS QyHKIuS,
KBaz[paTH4Hasi PyHKIH, CTEIeHHas! (GYHKINS C
[1eJTIBIM TTOKa3aTeNleM, TPUTOHOMETPHUIECKHE
(hyHKIMH, 0OpaTHBIE TPUTOHOMETPHIECKNE
(hyHKIMH, TTOKa3aTenbHas 1 JorapupmMudecKas
(hyHKITNH; yMETh CTPOHUTH rpaduKy (yHKIHH,
BBITTOJTHATH NIPpeoOpa3oBaHus TpadrkoB (HyHKIMH;

OBJ'IaJ_'[GHI/IG YHUBCPCAJIbHBIMHU

- YMETh MCIIONIB30BaTh rpaduky QYHKIWHN IS
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[PETYIATUBHBIMU ICHCTBUAMU:

') IpUHATHE Ce0sI U IPYTHX JIIOACH:
- IPUHIMATh MOTHBBI U apI'yMEHTHI
pyruX JrOJIel TPy aHaJIn3e
[pPE3yNIbTaTOB JEATEILHOCTH;

- IPU3HABATh CBOE IIPaBO M MPaBO
PYTUX JIFOJICH HA ONIHOKY;

- pa3BHBaTh CIOCOOHOCTH IOHUMATh
MUp C ITO3UIMN IPYTOro YesIOBEKa

M3 ydEeHUs TIPOLIECCOB M 3aBUCUMOCTEH Mpr
[peLIeHNH 3a/1ay U3 IPYruX yIeOHBIX MPEAMETOB U
13 peasIbHOM KM3HU; BBIpaKaTh (OpMyIaMu
3aBHCHMOCTH MEXIY BEINYNHAMU;

- CBOOOZIHO OTIEpUPOBATH MOHATHUSAMHE: YETHOCTD
(hyHKIMH, TEPUOANIHOCTh (PYHKIINH,
OrpaHW4YEeHHOCTh (PYHKIIMM, MOHOTOHHOCTh
(hyHKIMH, SKCTpeMyM (DYHKIMH, HauOoJblIee 1
HarMeHbIIIee 3HaYeHs (QYHKIIUHA Ha IPOMEXYTKE;
YMETh IPOBOJUTH MCCIe0BaHNe (PyHKIUH;

- YMETh UCIIONIb30BaTh CBOWCTBA M IpauKu
(hyHKIMH JUTS pelieHus ypaBHEHNH, HEpaBeHCTB U
3a71a4 ¢ 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 0651acTH SCTETHYECKOTO BOCIIUTAHUSL:
- 9CTETHYECKOE OTHOIIICHUE K MUY,
BKJIFOUAs CTETUKY ObITa, HAYIHOTO U
TEXHUYECKOr0 TBOPUYECTBA, CIIOPTA,
TpyJa 1 OOLIECTBEHHBIX OTHOILICHUH;

- CIOCOOHOCTH BOCTIPUHUMATh

- YMETh ONIEPUPOBATh MOHATUSAMU: CpeiHEee
aprupMeTHuecKoe, MeaHa, HauOoJIbIIee U
HalMEHbIIIee 3HAUeHUs, pa3Max, JUCIepCcus,
CTaH/IapTHOE OTKJIOHEHUE YHCIIOBOr0 Habopa;
YMEHHE U3BJIEKAaTh, HHTEPIPETUPOBATh
nH(OopMaluio, MPeICTaBICHHYIO B Ta0JIMIaX, HA

0cOoOCHHOCTEH pa3nyYHbIE BUBI HCKYCCTBA, TPAAUIIMHU |IMarpaMMax, rpaukax, OTpakarollyo CBONCTBA
COLIMAJIBHOI'O U 1 TBOPUCCTBO CBOCTO U JPYTUX [PCAJIbHBIX ITPOLECCOB U ﬂBHeHHﬁ; MpeaACTaBIATb
KYJIbTYPHOTO HApOJIOB, OLIYIIATh YMOLMOHANEHOE  |[MH(OPMALUIO C IOMOILBIO TaOJIHI] U AUATPAMM;
KOHTCKCTa BO3HeﬁCTBHC HCKYCCTBA, MCCIICA0BATh CTATUCTHYCCKUEC JAaHHBIC, B TOM

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

ITMYHOCTH U OOIIECTBA OTEUECTBEHHOI'O [3NIEKTPOHHBIX CPEICTB;

U MHPOBOI'O UCKYCCTBA, 3THUYECKHX |- YMETh ONEPUPOBATh MOHATUSIMU: TOUKA, NpsiMasi,

KyJAbTYPHBIX TPAJULUI U HAPOJHOTO  |[[TIOCKOCTb, IIPOCTPAHCTBO, ABYTPAHHBIN yroJI,

TBOPUECTBA; CKPEIUBAOLINECS MIPSIMBIE, APAJIIEIbHOCTD U

- TOTOBHOCTb K CAMOBBIPaKEHUIO B [EPIIEHANKYISIPHOCTD IPSIMBIX U IIOCKOCTEH,

Pa3HbIX BUJAX UCKYCCTBA, CTPEMIIEHUE [yroJl MEXKAY IPSAMBIMH, YTOJ MEXIY NPSIMON U

[POSIBIIATH KAUeCTBA TBOPUECKOM [UIOCKOCTBIO, YIOJI MEKAY IUNIOCKOCTSIMH,

ITMYHOCTH; [pacCTOsiHUE OT TOUKH JI0 TUNIOCKOCTH, PACCTOSIHUE

OBJlazieHNe YHUBEPCAIbHBIMU MEKIY MIPSIMBIMH, PACCTOSHUE MEXKAY

KOMM YHUKaTUBHBIMU ACHCTBUSIMU: [UIOCKOCTSIMH;

a) oOmieHue: - YMETh UCIIOIb30BaTh MPH PEIICHUH 3a71a4

- OCYILIECTBJIATH KOMMYHHUKALIUU BO M3ydeHHBIE (DaKThI M TEOPEMBI INTAHUMETPHH;

Bcex cdepax KU3HH; yMEHHE OLICHUBATh pa3Mepbl OOBEKTOB

- pacro3HaBaTh HeBepOaIbHbIE OKPY’KaIOIIEro Myupa

CpEICTBA OOIIEHUS, TIOHUMATh

3HAYEHHE COIMAIbHBIX 3HAKOB,

[pacrio3HaBaTh NPEAIOCHUTKN

KOH(IMKTHBIX CUTYallui M CMST9aTh

KOH(ITUKTHL,

- Pa3BEPHYTO U JIOTHYHO U3JIaraTh CBOO

TOYKY 3pEHHMS C UCTIOIb30BAHUEM

SI3BIKOBBIX CPEICTB
OK 06 IIposiBnaTH - OCO3HAHHE 00yJAIOIIUMHUCS - YMETh OIIEPUPOBATH TIOHATHAMU: TIPSIMOYTOIbHAS
rpa’KJaHCKO- [pOCCUICKOMN TpaXAaHCKON cuCTeEMa KOOpJIUHAT, KOOPJAUHATBI TOUKHU, BEKTOP,
MaTPHOTHYECKYIO MACHTUIHOCTH; KOOpPAWHATHI BEKTOPA, CKAISIPHOE TIPOU3BEICHNE,
[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
LieHHOCTel HapoaoB Poccuiickoii
denepalyiv, ICTOPUIECKUX U
HallMOHAJIbHO-KYJIbTYPHBIX TPAIULINMI,
(hopMHUpOBaHNE CHCTEMBI 3HAYAMBIX
[IEHHOCTHO-CMBICIIOBBIX YCTaHOBOK,
AHTUKOPPYILUMOHHOI'O MUPOBO33PEHUS,
MPaBOCO3HAHUS, YKOJIOTUYECKOM
KYJIBTYPBI, CIIOCOOHOCTH CTaBUTH IICITH

1 CTPOUTDH JKU3HCHHBIC IIJIAHBI;

MOMOIIBI0 M3y9IEHHBIX ()OPMYIT KOOPANHATHI
CEpEIMHBI OTPE3KA, PACCTOSHUE MEXKIY JBYMS
TOYKAMH;

-yMETh BBIOMPATH MOAXOAAIINI N3YdEHHBIH METO/
I peleHns 3a1a4u, Paclo3HaBaTh
MaTeMaTHIecKre (aKkThl 1 MaTEMaTHIECKHE
MOZIENTH B TIPUPOHBIX M OOIIECTBEHHBIX
SIBTICHUSIX, B NCKYCCTBE; YMEHHE TIPHUBOIUTD
[IPUMEpPbl MATEMATUIECKUX OTKPBITUI pOCCHIICKON

1 MUPOBOI MaTeMaTUYECKON HAYKH.
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[IPUMEHATH CTaHAAPTHI
QHTUKOPPYIIIIOHHOIO
[TOBEJCHUS

B yacT rpakJaHCKOTO BOCITUTAHUSI:

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

- IPUHATHUC TPATUITHOHHBIX
HAI[MOHAJILHBIX, O0IICYETIOBEUCCKIX
T'YMaHUCTHUECKUX U JEMOKPaTHUECKUX
[ICHHOCTEH;

- TOTOBHOCTbH IIPOTHUBOCTOSITh
UJICOJIOTUH DKCTPEMU3MA,
HAI[OHATN3Ma, KceHohoouH,
MUCKPUMUHAIIUU IO COITUAIBHBIM,
[PEITUTUO3HBIM, PACOBBIM,
HAIMOHAIBHBIM MTPU3HAKAM;

- TOTOBHOCTb BECTH COBMECTHYIO

eI TENIbHOCTh B MHTEPECcax
Fpa’IaHCKOT'O O0IIECTBA, yIaCTBOBATh
B CaMOYIpPAaBJICHUU B
00111e00pa30BaTENBHON OpraHU3alyy 1
TETCKO-IOHOIIECKUX OpTaHU3aIusX;

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

- TOTOBHOCTb K T'YMAHUTapHOU U
BOJIOHTEPCKOU JIEATEIbHOCTH;
MaTPUOTHYECKOTO BOCITUTAHUS:

- ¢()OPMUPOBAHHOCTH POCCHICKOM
TpaKJaHCKOW UICHTUYHOCTH,
MaTpUOTH3MA, YBAKEHHS K CBOEMY
HapOJy, YyBCTBAa OTBETCTBEHHOCTHU
nepen PonnHoM, ropaocTu 3a CBOU
Kpaii, cBOIO PoauHy, cBOM S3bIK U
KYJIBTYpPY, IPOIIIOE U HACTOSAIIEE
MHOTOHAITOHAJIEHOTO Hapoaa Poccuu;
- IICHHOCTHOE OTHOIIICHUE K
TOCYIapCTBEHHBIM CHMBOJIAM,
MCTOPUIECKOMY U IIPUPOTHOMY
HACJIEINIO, TAMSITHUKAM, TPa UM
HaponoB Poccun, noctrxenusm Pocenn
B HayKe, HCKYCCTBE, CIIOpTE,
TEXHOJIOTHSX U TPYAE;

- HeiHas yOeXIeHHOCTh, TOTOBHOCTB K
ciIy>keHHIo 1 3ammre OTedecTsa,
OTBETCTBEHHOCTH 3a €ro Cynb0y;
OCBOCHHBIE 00yUJaIOIIUMHUCS
MEXIIPEIMETHBIC TTOHATHS U
VHUBEpCaJbHBIC YaeOHbBIC EHCTBUSL
(perynsaTUBHBIE, TO3HABATENEHEIC,
KOMMYyHUKATHBHEIE);

- CIIOCOOHOCTB X MCITOJIb30BAHUS B
MMO3HABATEIBLHON U COITUAIBHON
[MPaKTHKE, TOTOBHOCTH K
CaMOCTOSITETFHOMY TUIAHUPOBAHHIO U
OCYIIECTBIICHHUIO YIeOHOM
esITeITbHOCTH, OPTaHU3aUN YIeOHOTO
COTPYJHUYECTBA C MEAATOrHYECKUMHU
[pa0OTHUKAMH M CBEPCTHUKAMH, K
Y4aCTHUIO B IOCTPOCHUU
MHIWBUAYaIbHOW 00pa3oBaTeIbHOM
TPaeKTOPHH;

- OBJIaJICHVC HaBBIKAMHU Y4eOHO-
CCIIeI0BATENIbCKON, IPOSKTHON U

- YMETh OIIEPUPOBATH TOHATHAMU: CITyJaifHBINA
OITBIT U CITy4YaifHOE COOBITHE, BEPOSTHOCTD
CITyJ4alfHOTO COOBITHS; YMETh BHIYHCIISTh
BEPOSTHOCTH C MCITOIB30BAHUEM TPaPUUSCKIX
METOJ/IOB; IPUMEHSTH ()OPMYITBI CIIOKCHUS U
VMHOXKEHHSI BEPOSTHOCTEH, KOMOUHATOPHBIC
(haKThI ¥ (POPMYITBI TIPU PEIIICHUH 3a/1aY;
OIICHUBATh BEPOSTHOCTH PEATBHBIX COOBITHI;
3HAKOMCTBO CO CITyJalHBIMU BEIMIHMHAMUY,
VMCHUE TIPUBOIUTE MIPUMEPHI MIPOSBIICHHUS 3aKOHA
OOJIBIIIMX YHCEIT B IPUPOIHBIX M OOIIECTBEHHBIX
SIBJICHUSIX
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COITMATLHOM JIeATEIILHOCTH

OK 07 CogeiicTBOBaThH
COXpaHCHUIO
OKpYKarolIen Cpebl,
[pecypcocOepeskeHuto,
[IPUMEHSTH 3HAHUSA 00
M3MCHCHUH KJINMATa,
[TPUHITAIIBI
0EePEIKITUBOTO
[TPOM3BOJICTBA,

b PeKTUBHO
neiicTBOBATh B
Upe3BbIUANHBIX
CUTYaIUAX

- HE IPUHNMATh ACUCTBHS, IPUHOCSILUE
BpeZ OKpyXarolle cpene;

- YMETh IIPOTHO3UPOBATh
HeOIaronpusTHBIE SKOIOTHIECKUEe
[oCIeICTBHS IPEeAIPUHIMAEMbIX
nelicTBUI, peaoTBpallaTh UX;

- PaCILIUPUTH OIBIT AESITEIBHOCTH
PKOJIOTHUECKON HalpaBJIEHHOCTH;

- pa3pabaThIBaTh IUIaH PEIICHUS
[pOOJIEMBI C y4eTOM aHaIn3a
MMEIOIINXCS MaTepUATIbHBIX U
HeMaTepUalbHBIX PECYPCOB;

- OCYIIIECTBJIATH IleJI€HANPaBICHHBIN
MOKCK MepeHoca CPEeICTB U CIIOCOO0B
eliCcTBHS B TPO(ECCHOHANBHYIO CPELY;
- YMETh IIEPEHOCUTh 3HAHUS B
MO3HABATENIBHYIO U MPAKTHUECKYIO
001aCTH KU3HEACITETLHOCTH;

- IpeIaraTb HOBBIE IIPOEKTHI,
OLIEHMBATb UJEH C ITO3UIIMU HOBU3HEI,
OPUTMHAIIBHOCTH, IPAKTUYECKON
3HAYUMOCTH;

- 1aBaTh OLIEHKY HOBBIM CUTYaI[UsIM,
BHOCUTH KOPPEKTHBHI B AEATEILHOCTbD,
OLIEHHBATh COOTBETCTBHE PE3yIHTATOB
LeIsIM

- YMETh OIIEpUPOBATH MOHATHAMU: (PyHKIIHS,
HerpepbIBHAS (QYHKINS, TPOU3BOIHAS,
repBOOOpa3Hasi, ONpeieNICHHBI HHTETPA; yMETh
HaXOANTH MIPOM3BOIHBIE 3JIEMEHTapHBIX (DYHKINH,
MCIIOJIb3Ysl CIIPABOYHBIE MaTEPUAIIbL; HCCIIEN0BATh
B IIPOCTEHINNX Cydasx QyHKIMN Ha
MOHOTOHHOCTb, HAXOJJUTh HAUOOJIbIIINE 1
HavMeEHbIINE 3HaYeHHs ()yHKIHIA; CTPOUTH
rpadMK1 MHOTOUJICHOB C HCIIOJIb30BAaHUEM
anmapara MaTeMaTHYECKOro aHalli3a; IPUMEHSTh
MMPOW3BOIHYIO TIPH PELICHNH 33/1a4 Ha JABIKEHHE;
peraTh NPakTUKO-OpUEHTUPOBAHHBIE 33]]a4H Ha
HaMOOIBIINE ¥ HAMMEHBIIINE 3HAUCHNUS, Ha
HAaXO0XJICHUE ITyTH, CKOPOCTH U YCKOPEHUS;

- YMETh ONIEpUPOBATH MOHSATHAMHU: JBIKEHUE B
MpoCTpaHCTBe, NO00HBIE GUTYPHI B
[POCTPAHCTBE; UCIIOIB30BaTh OTHOIICHHE
[UIOIIAICH TTOBEPXHOCTEH U 00BEMOB MOJOOHBIX
(uryp npu pemeHun 3aaau;

- YMETb BBIYUCIIATH TCOMETPUIECKNE BEIINYNHBI
([uMHa, yro, miomanb, 00beM, IIIomah
[OBEPXHOCTH), UCIIONIB3Ysl U3Y4EeHHbIE (GOPMYIIBI U
METO/IbI
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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 263
O0beM y4eOHBIX 3aHATHI 257
B TOM YHCJIE:

TEOpEeTUIEeCKoe 00ydeHNE 179

71a00PATOPHO-TIPAKTUYCCKUE 3AHITHUS 78
KoncyabTranuu 2
IIpome:xkyTounasi arrectanusi B popme 1uddepeHIinpoBaHHOrO 3a4eTa B 4
1 cemecTpe, JK3aMeHa BO 2 cemecTpe
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2.2. TemaTnuyeckuii I1aH u coaep:xxanue yuedonoro 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 MaTepHraa
Lenp u 3anaun maTeMaTHKy NpU | Ba3oBble 3HAHUS U YMEHHS 0 MAaTEMAaTHKE B IPOPECCHOHATBHON U B TIOBCETHEBHOM JIEATELHOCTH.
OCBOEHMH CIIELUAIBHOCTH [ToHnMaHMe 3HAaUUMOCTH MAaTEMATHKH B U3y4E€HHH PUPOAHBIX M OOIIECTBEHHBIX MPOIECCOB U
SBJICHUH. YMETh pacro3HaBaTh IPOSIBIEHHE 3aKOHOB MaTEeMaTHKH B UCKyccTBe. [Ipumepsl
MaTeMaTHYECKHX OTKPBITHI POCCUHCKOI 1 MUPOBOI MaTeMaTH4ecKoil HayKH. 2
KomOuHMpOBaHHOE 3aHATHE
Tema 1.2 CojneprkaHue yaeOHOro Matepuasia
Yucna v BEIYUCICHUS. ﬂeﬁCTBHH HaJl IOJIOKUTCIbHBIMA U OTPUIATCIbHBIMA YHUCJIaMHU, 06BIKHOBGHHI>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-OPHMEHTHPOBAHHOE COiep:KaHue (coep:KaHne MPUKIAAHOT0 MOIYJIs)
I'eomeTpus Ha IIOCKOCTH Buibl tuiockux GUryp u ux miomas.
ITpakTHKO-OpHEHTHPOBAHHBIE 331241 B KypCe T€OMETPHH Ha INIOCKOCTH 2
[IpakTHyeckoe 3aHsTHE OK-01, OK-02, OK-
Tema 1.4 ConepxaHne yq4eOHOTO MaTepHaja 03, OK-04, OK-05,
[IporeHTHBIEC BRIYUCICHUS IIpocThie mpoIeHThI, pa3Hble clIocOOB X BBHIYUCIIEHH. CII0KHbIE MTPOIICHTH OK-06, OK-07
[paktrueckoe 3aHsiTHE 2
Tema 1.5 ConepxaHne y4eOHOTO MaTepHaja
CBoiicTBa CcTeneHH ¢ IoHsiTHE cTeTIeHH C TI00BIM paIlMOHAJIBHBIM [T0KA3aTEIEM.
palroOHATIBFHBIM U KomOuHmpoBanHoe 3aHsATHE 2
JEHCTBUTETHHBIM
210Ka3aTeIsIMU
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 y4eOHOro Marepuaa
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Cucrembl ypaBHEHHH U

CriocoOBI penieHus CUcTeM JIMHEHHBIX ypaBHeHHH. [lonsaTus: Matpuna 2x2 u 3x3, onpeaenuTeib

HEPABEHCTB Matpuusl. Metog INaycca. CucteMbl HeNMHEMHBIX ypaBHeHUH. CHCTEMBI HEPABEHCTB 6
KomOnHnpoBanHoe 3aHsiTHE
Tema 1.9 Conepxanue y4eOHOTO MaTepHaa
BxonHolt KOHTpONB Beruncienus n npeodpazoBanusi. YpaBHEHHS! M HEpaBEHCTBA. | eoMeTpHsl Ha IIIOCKOCTH. 2
KonrponbHas pabora
Paznen 2. ®yHkuum, UX CBOiCTBA. 12
Tema 2.1 ConepxaHue y4eOHOTO MaTepHraa
ODYHKINH, UX CBOWCTBA. Omnpenenenne QyHKIUH OJHOM nepemeHHoi. O0nacTb onpeaeneHus U oonacts 3HaueHnit. Kopau
CriocoObI 3aianust QyHKITHH. ¢ysakimu. CAMMETPUYHOCTH, MOHOTOHHOCTD ()YHKIIHH. 4
KomOnHupoBaHHOe 3aHsTHE
Tema 2.2 ConepxaHue y4eOHOTO MaTepHrasa
I'paduku QyHKIMIA OTHON Jlunetinas GyHkims ee cBoicTBa U rpaduk. KBagpatuynas GyHKIUs, €e CBOWCTBA U TpaduK. OK-01. OK-02. OK-
IepeEMEHHOM. O6paTHas KITHA. ¢ ¢
b KOI\I/)I6I/IHHp(3:))ZZH:Oe 3aHATHE 6 03, OR-04, OR-05,
OK-06, OK-07
Tema 2.3 CojneprkaHue yaeOHOro MaTeprasia
BxonHOM KOHTpOJIb OyHKIMK, UX CBOMCTBA U TPaA(UKH. 2
Konrtpomnsuas pabora
Paznen 3. Crenennasi pyHkuus 8
Tema 3.1 CogepkaHue yueOHOro Marepuaa 0013)(_(())1}’(005_%2}’(%}5(_
Crenennas gyHkuus, ee ®ynkiuy y = 3/X ux cBoiicTBa u rpadukyu. CTeneHHble QYHKIMH, HX CBOMCTBA M IpaduKL. ’ OK-b? '
CBOHCTBA. KoMOUHHPOBAHHOE 3aHATHE 2
Tema 3.2 ConepxaHne yq4eOHOTO MaTepHaja
Pemenue nppaunoHaibHbBIX PaBHOCHMIIBHOCTE MppallMOHAJIBHBIX YPaBHEHUN U HEPABEHCTB. MeTob! uX pemieHus. Pemenne
YpaBHEHMI U HEPABEHCTB MppalMOHAJIbHBIX YPABHEHHH W HEPABEHCTB 4
KombunmnpoBanHoe 3aHsTHE
Tema 3.3 ConepxaHne yq4eOHOTO MaTepHaja
BxonHoi#l KOHTpOIB Omnpenenenne creneHHol Gpyakmuu. Vcrons3oBaHne ee CBOMCTB TP pEIICHIH YPaBHEHUN 1
Crenenn u kopHH. CreneHHas HEpPaBCHCTB 2
GyHKIHS. Kontponbhas pabora
Pa3nen 4. Iloka3atenbHas GyHKIMSA. 10
Tema 4.1 Conepxanne yd4eOHOTO MaTepHaa
[NokazaTenpHas QyHKIHUSA, €€ CreneHp ¢ MPOU3BOIEHBIM AEHCTBUTENBHBIM MTOKa3aTeneM. OnpeneneHue moka3aTebHON QYHKITIH, OK-01, OK-02, OK-
CBOICTBA ee cBoiicTBa U rpaduk. 3HAKOMCTBO C IPUMEHEHUEM TT0Ka3aTenbHON QpyHKMH. Pemenne 03, OK-04, OK-05,
TTOKa3aTeIbHBIX YPaBHEHUH (PYHKIIMOHAIEHO-TPapIUIECKIM METOIOM 4 OK-07
KombunmpoBanHoe 3aHATHE
Tema 4.2 Conepxanne y4eOHOTO MaTepHaa
Pemrenne nmokasaTenpHbIX Pemenne nokasaTenbHBIX ypaBHEHUI METOJOM YpaBHHUBAHUSA MMOKa3aTele, METOJOM BBEACHUS 2

YpaBHEHH 1 HEPaBEHCTB

HOBOW NIepeMEeHHOM, (YHKIIMOHAILHO-TpauecKuM MeToIoM. PelieHre moka3aTelbHbIX
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HEpaBEHCTB

HpaKTPI‘leCKOC 3aHATHC

Tema 4.3 Coneprkanne yaeOHOTo MaTepHraia
CucreMbl IoKa3aTeIbHBIX Pemenne cucreM nokasartelbHBIX YpaBHEHUH 2
ypaBHEHUI KomOnHupoBaHHOE 3aHsTHE
Tema 4.4 ConepxaHue y4eOHOTO MaTepuraa
BxopHoli KOHTPOIIb Pemienre mokaszarenbHBIX YpaBHEHUH METOJIOM YpaBHUBAHUSI MTOKa3aTeleld M METOJIOM BBECHUS
Pemenue 3anauy. IlokazaTensnas | HOBOW mepeMeHHOM. PelieHne mokazaTenbHbIX HepaBeHCTB 2
GyHKIWMS. KontponbHas pabora
Paznen 5. Jlorapudmbl. Jlorapudpmuyeckas ¢pyHkuus 20
Tema 5.1 ConepxaHue y4eOHOTO MaTepHraa OK-01. OK-02
Jlorapudm qucra. Hecarnuneiii | Jlorapudwm uncna. JlecaTHUHBIA U HATYpATbHbIN JTOrapu(MBbI, YHCIIO € OK-03: OK-0 4:
Y HaTYpaJIbHBIN JIOrapu(MEI, KomOuHupoBaHHOE 3aHATHE 2 OK-05, OK-07
YHCIIO €
Tema 5.2 CojneprkaHue yaeOHOro Matepuasia
CaoiicTBa jorapu)MoB. Caoiictsa iorapudmon. Omepaitust JorapuhMHUPOBAHUS. 4
Onepanuys gorapu)MUpoBaHus KoMOuHMpoBaHHOE 3aHsTHE
Tema 5.3 CojneprkaHue yaeOHOro Matepuasia
Pemenue norapudmuyecknx [NonsaTue norapudmuyeckoro ypapaenus. Oneparys MOTCHIMPOBaHUA. TpH OCHOBHBIX METOAA
YpaBHEHHI U HEPABEHCTB perieHus JorapuGMUIecKUX ypaBHEHHH: (yHKIMOHAIBHO-TpadUuecKiid, METO I MOTCHIUPOBAHHUS,
METO]] BBEJICHUsI HOBOI niepeMeHHol. Jlorapupmudeckne HepaBeHCTBA 4
KombunnpoBanHoe 3aHATHE
Tema 5.4 Conepxanue yu4eOHOTO MaTepHaa
Cucrembl norapup)MHUIECKUX AJTOPUTM pElICHUsI CUCTeMbl ypaBHEHUH. PaBHOCHIIBHOCTD JIOrapu(pMUIECKUX YPaBHEHUH U
ypaBHEHHi HEPaBEHCTB 2
KombunmnpoBanHoe 3aHATHE
Tema 5.5 ConepxaHne yq4eOHOTO MaTepHaja
Jlorapudmmdeckas ¢ynakims, ee | Jlorapudmuueckas YHKIHUS M €€ CBOMCTBA 4
CBOWCTBA KomOnHMpoBaHHOE 3aHATHE
Tema 5.6 IIpodeccroHaILHO-OPHEHTHPOBAHHOE COlep:KaHue (coiepKaHue MPUKJIATHOTO MOTYJIs)
Jlorapudmsl B ipupose u
TEXHHKE 2
[Mpumenenune norapudma. Jlorapudmudeckas cnupaib B npupose. Ee MaTemaTudyeckie CBOMCTBa
IIpakTuueckoe 3aHsTHe
Tema 5.7 Conepxanne ya4eOHOTO MaTepHraa
BxoaHol KOHTpOIB Jlorapudmuaeckas Gpyskius. Pemenne nmpocreimmx gorapn(pMUIecKux ypaBHEHHH
Pemenne 3anay. Jlorapugpmsr. Konutponsras pabora 2
Jlorapudmmaeckast QyHKITHSL.
Pa3nen 6. OcHoBbI TpUroHoMerpuu. Tpuronomerpuyeckue PyHKIUH 42

Tema 6.1

Coneprkanne y4eOHOro MaTepuaa
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Tpuronomerpuyeckne GyHKINH
MIPOU3BOJIBHOIO yIila, YUCia.
Panuannas u rpagycHas Mepa

PaZ[I/IaHHaSI McEpa yrija. HOBOpOT TOYKH BOKPYTI Ha4YajJla KOOpJAWHAT. Or[pez[eneHI/Ie CHHYCa, KOCHUHYCA,
TaHTeHCa U KOTaHT'eHca. 3HAKKU CHHYC4a, KOCMHYCa, TAHI'CHCA U KOTAaHI'CHCA 10 YCTBCPTAM.
3aBHCHMOCTh MCKAY CUHYCOM, KOCUHYCOM, TAHIT'CHCOM U KOTAHI'CHCOM OJIHOI'O M TOT'O K€ yI'Jla

yria KomOuHMpOBaHHOE 3aHATUE

Tema 6.2 ConepxaHue y4eOHOTO MaTepHaa

OCHOBHBIE Tpuronomerpuueckue Toxaectsa. CHHYC, KOCHHYC, TAHTCHC U KOTAHTCHC YIJIOB O U - 0. DOpMyITbI
TPUTOHOMETPHUYCCKHEC TIPUBEICHUS

TOX/IECTBA. KomOuHupoBaHHOE 3aHATUE

DOpMyITBI TPUBEICHUS

Tema 6.3 ConepxaHue y4eOHOTO MaTepuaa

CuHyC, KOCUHYC, TAHT€HC
CYMMBI U Pa3HOCTH JIBYX YTJIOB
CHHYC 1 KOCUHYC JIBOMHOTO
yraa. ©opMyJibl IOJIOBUHHOTO
yria

CyMMa 1 pazHOCTh cuHycoB. CyMMa U pa3HOCTb KOCUHYCOB. CHHYC U KOCHHYC ABOMHOIO yTJa.
®opmynbl onoBUHHOTO yria. [IpeobpazoBaHusi CyMMBbl TPUTOHOMETPUYECKUX (DYHKIMN B
NpOU3BE/ICHHUE U MTPOU3BEACHHS B CYMMY. BbIpaxkeHre TpUroHoMeTpHIecKnX (yHKIMH uepe3
TaHT'eHC MOJIOBUHHOIO aprymeHTa. [Ipeodpa3zoBaHus NPOCTEHUIINX TPUTOHOMETPUIECKUX
BBIPAJKEHUI

KomOuHMpOBaHHOE 3aHATHE

Tema 6.4
Tpuronomerpuyeckue
(byHKIMHU, UX CBOMCTBA U

rpaduku

Copneprxanue y4eOHOTO MaTepraa

OO0nacTpb onpeeneHs 1 MHOXKECTBO 3HAYCHUH TPUrOHOMETpUUeCKUX (PyHKIMHA. YETHOCTS,
HEYETHOCTD, IIEPUOJJMIHOCTh TPUTOHOMeTpruiecKuX (¢yHkuuid. CoiicTBa u rpaduku GyHKIMNA

y=sin X, y =C0s X, y =tgx, y = ctgx

KombunnpoBanHoe 3aHATHE.

Tema 6.5
[Ipeobpa3zoBanue rpaduxoB
TPUTOHOMETPUYECKUX (pyHKIMH

Conepxanue yu4eOHOTO MaTepHaja

Cxarue u pacTsbkeHue rpaMKoB TPUTOHOMETPUYECKHUX (PYHKIIHUA.
[IpeobpazoBanue rpaduKOB TPUTOHOMETPHIECKUX ()YHKITHIA

IIpakTuyeckoe 3ansTue

Tema 6.6

Ormcanye mpOr3BOICTBEHHBIX
MPOLIECCOB € MOMOILIBIO
rpadukoB GyHKIHI

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

Hcnonb3oBanue CBOMCTB TPUTOHOMETPUIECKUX (YHKIUH B MPO(ecCHOHANBHBIX 3aadax.
Hcnone3zoBanue rpadukoB GpyHKIMH U1 H3y4eHHs IPOLIECCOB M 3aBUCUMOCTEH IPH PEILEeHUH 3a/1a4
13 APYTUX y4e€OHBIX IPEAMETOB M 33Ja4 U3 PA3IMIHBIX 00JIaCTeH HAYKH U pealbHOM )KU3HHU.

IIpakTuueckoe 3aHsTHe

Tema 6.7
ObpatHsie
TPUTOHOMETPUYECKUE (HYHKIIUH

Conepxanne yd4eOHOTO MaTepHaa

OOpartHble TpuroHomerpuyeckne Gpynkuuu. Mx cBoiicTBa u rpaduxu

KombunmnpoBanHoe 3aHaTHE

Tema 6.8 Tpuronomerpudeckue
YpaBHEHUS U HEPABEHCTBA

Conepxanne ya4eOHOTO MaTepHraa

YpaBHenue CosSXx=a, VpaBHeHue SinX=a, YpaBHeHUS th =a Cth =a
PeriieHue TPUrOHOMETPHUUECKUX YPABHEHHI OCHOBHBIX THITOB: TPOCTEHIIINE TPHTOHOMETPHIECKUE

YpaBHEHHMSI, CBOJSIINECS K KBaIPATHBIM, PEIIAeMbIE Pa3I0KCHHEM Ha MHOKUTENH, OTHOPOHBIE.
IIpocreiiniyie TPUrOHOMETPUYECKHE HEPABEHCTBA

KOM61/IHI/Ip OBaHHOC 3aHATHUC.
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Tema 6.9 Conepxanne y4eOHOTO MaTepHaa
Cucremsl TpuronomMerpudeckux | CHCTEMbI IPOCTEHIINX TPUTOHOMETPHUYESCKUX YPaBHEHUI 5
YpaBHEHUI KomOnHanpoBanHoe 3ansiTHe
Tema 6.10 ConepxaHue y4eOHOTO MaTepHraa
BxonHol KOHTpOIB. [Ipeobpa3oBaHKe TPUTOHOMETPUIECKUX BBIPAKECHUH. PellieHne TpuroHoMeTpu4ecKix ypaBHEHUH U
Pemenne 3amaq. OCHOBBI HEpPaBEHCTB B TOM YHCIIE C UCIIONBb30BAaHUEM CBONCTB (DYHKITHH.
TPUTOHOMETPHH. Konrponbnas padora 2
Tpuronomerpuyeckne QyHKIUH
Pa3nen 7. YpaBHeHus1 1 HEPABEHCTBA 16
Tema 7.1 ConepxaHue y4eOHOTO MaTepHraa
PaBHOCHIIBHOCTD YpaBHEHHUH U PaBHOCHIBHOCTH ypaBHeHHH 1 HepaBeHCTB. Omnpeznenenus. OCHOBHBIE TEOPEMbI pAaBHOCHIIBHBIX
HepaBeHCTB. OO0IHe METObI nepexozax B ypaBHEHUIX M HepaBeHCTBaX. OOIINMe METO/IbI PEIIeHNsT ypaBHEHUI: MTepexo] OT
peteHus paBeHCTBa (DYHKIMI K PaBEHCTBY apI'yMEHTOB Ui MOHOTOHHBIX (DYHKIMIA, METO/ Pa3JIoKeHHs Ha 5
MHOXKUTEINHN, METOJT BBEJICHHS] HOBOH IIepeMEHHOM, ()yHKIIMOHATBHO-TpaQUIECKUIl METOT
KomOuHMpOBaHHOE 3aHATHE
Tema 7.2 CojneprkaHue yaeOHOro Matepuasia
I'pacdmueckuii MeTos pereHus OO1me MeTo bl pellieH sl HEPaBEHCTB: TIePeX0/l OT CPABHEHUS 3HAYCHUH (DYHKIIMI K CPaBHEHHUIO OK-01, OK-02, OK-
ypaBHEHUH, HEPABEHCTB 3HAa4YEeHHH apryMEeHTOB JJIsl MOHOTOHHBIX (DYHKIIMH, METOJI HHTEPBAJIOB, (DYHKIIMOHAILHO- 03, OK-04, OK-05,
rpaduyeckuii Meron. I'paduyeckuii MeTo]l pelieHns] YypaBHEHUI U HEPABEHCTB 2 OK-06, OK-07
KombunnpoBanHoe 3aHATHE
Tema 7.3 Conepxanue yu4eOHOTo MaTepHaja
VYpaBHEHMSI U HEPABEHCTBA C Onpenenenue Moxyins. Packpeitue Monyis o onpeneneHuio. [Ipocreiimme ypaBHeHUS U
MOJIYJIEM HepaBeHCTBa ¢ MofyseM. [IpuMeHeHne paBHOCHIIBHBIX IEPEXO0/I0B B OMPEIEICHHBIX THUIIAX
ypaBHEHHH U HEPABEHCTB C MOJYJIEM 2
KombunnpoBanHoe 3aHATHE
Tema 7.4 ConepxaHne y4eOHOTO MaTepHaja
VYpaBHEHMSI U HEPABEHCTBA C 3HaKoMCTBO ¢ mapamerpoM. [Ipocreiiie ypaBHeHH U HEpaBEHCTBA C MAPaMETPOM 4
rapaMeTpaMu KomO6nHupoBaHHOE 3aHATHE
Tema 7.5 IIpodeccrnoHa/IbHO-OPHEHTHPOBAHHOE COeP:KaHNe (coiepKaHue MPHKJIATHOTO MOTYJIs)
CocTaBneHue U peleHne Pemenne TeKcTOBBIX 3a1a4 IpodecCHOHANBEHOrO cofepkanus. [IpuMeHeHe ypaBHeHN,
npogecCHOHANBHBIX 33124 C HEpaBEHCTB, UX CHUCTEM JUIS PEICHUS] MaTEMAaTHYECKUX 3a/1a4 U 3a]a4 U3 Pa3IMIHBIX o0nacTei
MIOMOIIBIO YPAaBHEHUH HAayKH U peasbHON )KU3HH. 4
IIpakTryeckue 3aHATHUL
Tema 7.6 Conepxanne y4eOHOTO MaTepHaa
Pemenne 3agau. YpaBHeHus U OO0mie METOABI peleHNs YypaBHEHHN. Y paBHEHHUS M HEPAaBEHCTBA C MOAYIIEM U C TTapaMeTpaMu 2
HEpaBEeHCTBA [IpakTHueckoe 3aHsTHE
Pasnea 8. KommiekcHbie ynciia 8
Tema 8.1 Coneprkanne yaeOHOro MaTepraia OK-01, OK-02,
KomriekcHble ynca [ousiTre komIuiekcHoro uncia. CornpsKeHHbIe KOMIUIEKCHBIE YHCIIa, MOYIb i aPTYMEHT 4 OK-03, OK-04,
KOMIUTEKCHOT0 yrcna. @opma 3anmcH KOMIUIEKCHOTO YnCIia (TeOMeTpryecKast, OK-05, OK-07
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TPUTOHOMCTpHUYCCKaAs, anre6pa1/1qec1<a;1). ApI/I(l)MeTI/I"IeCKI/Ie ﬂeﬁCTBHH C KOMINJICKCHBIMH YHCJIaMH

Kom 6I/IHI/Ip OBaHHOC 3aHATUC

Tema 8.2
[IpuMeHeHne KOMITICKCHBIX

Conepxanne y4eOHOTO MaTepHaa

Brmonnenne Ppacye€ToB C NIOMOLIBIO KOMIUICKCHBIX YHUCECII. HpI/IMepI)I HCIIOJIb30BaHUs KOMITJIICKCHBIX

qucen YHcen 4
[IpakTiueckoe 3aHsTHE
Paznen 9. Ilpenen pynkuuu 14
Tema 9.1 ConepxaHue y4eOHOTO MaTepHraa
Yucnosas nmocneaoBaTenbHOCTh | OnpereneHie YUCI0BOH TOCIeJOBATENEHOCTH U CIIOCOOBI e 3ananust. Apudmernyeckas 1
reoMeTpuueckas nporpeccuu. CBOHCTBa YHUCIOBBIX MOCIEI0BaTeNbHOCTEH. ONpeaeneHue mpegena 5
HOCJIEA0BaTeIbHOCTU. BrluncieHue npeaenos Nocnea0BaTeabHOCTEH
KomOnHupoBaHHOe 3aHsTHE
Tema 9.2 ConeprxaHue y4eOHOTO MaTepHrasa
Teopemsl o npezenax pyukiuu | Onpenenerue npeaesia QyHKIMKA B TOUYKE U Ha oo. ['eoMeTprdeckast niutrocTpanws. beckoHedHo
MaJible ¥ OeckoHewHO Oonbime GyHkuuu. CBs3b Mex 1y HUMH. TeopeMbl 0 npenenax.
0 0 OK-01, OK-02, OK-
[;} |:6} 4 03, OK-04,
HeonpeneneHHocTn BUaa: , .
KombunmnpoBanHoe 3aHATHE
Tema 9.3 Conepxanue yu4eOHOTO MaTepHasa
3ameuaTeIbHbIC MPEICIIBI IIepBrlii 3ameuaTenbHbIe TpeAesbl, CIeICTBUA. BTOpoil 3aMedaTenbHbli Ipees, CICACTBUS.
Brruncnenue npeaenos (GyHKIHUHA, HCIOIb3Ys TEOPEMBI O Ipeenax 6
KombunupoBanHoe 3aHsTHE
Tema. 9.4 ConepxaHne yueOHOro MaTepHaa.
BxonHO# KOHTPOIIB. Beruncienue npenenoB QyHKIHIA, UCTIONB3Ys TEOPEMBI O MPEJeIax v 3aMeyaTelibHbIe MPE/ICIbL.
Pemenue 3ana4. Beraucnenue Konrponbhas padora. 2
TIPE/IEIIOB.
Paznea 10. IlponzBoanas GyHKIMH, ee IPUMEHEHHE 29
Tema 10.1 Conepxanue ya4eOHOTO MaTepHaja OK-01. OK-02. OK-
[loHsTHE TTPOU3BOIHOM. [pupamienue aprymenra. [Ipuparienne yHkuun. 3a1a4uu, TPUBOSIIUE K TOHITHIO TPOH3BOAHOM. 03 OI,(-O 4 OI,(-OS
DOopMyITHL U TIPaBUIIA Omnpenenenre TPON3BOAHON. ANTOPUTM OTHICKAHUS TIPOU3BOTHOMN. 2 ’OK_O 6 6K-07 '
nuddepennuposanus KoMOUHMPOBAHHOE 3aHATHE ’
Tema 10.2 Conepxanne yq4eOHOTO MaTepraa
IIpousBoxneie cymmbl, pasHoctu | @opmynsl nuddepennupoanust. [Ipasuia muddepeHIpoBaHust 4
TIPOM3BEACHNSA, YACTHOT O KomOnHMpoBanHOE 3aHATHE
Tema 10.3 Conepxanne ya4eOHOTO MaTepraa
IIpousBoaHbie Onpenenenne cnoxuoi Qyukun. [IponmsBoaHas TpuronoMerpudeckux QyHKiwii. [IpomsBogHas
TPUTOHOMETPHYECKNX QYHKIMH. | c0HON QYHKIMU 3

IIpousBoaHas ClIOXHON
GyHKIIHN

KombunmpoBanHOe 3aHATHE
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Tema 10.4
[ToHsATHE O HETIPEPHIBHOCTU
¢byHKIIMU. MeToa HHTEpBAIOB

Conepxanne y4eOHOTO MaTepHaa

[NousiTne HenpepsiBHOHM QyHKIMH. CBOWCTBA HENpepbIBHON QYHKIMHU. CBI3b MEKIY
HETIPEPHIBHOCTHIO U AU (HepeHINPYEMOCTHIO (DYHKIMN B TOYKE. AJITOPUTM PEIICHUS] HEPABEHCTB

METOJIOM UHTEPBAJIOB 2
KomOnHupoBaHHOE 3aHsTHE
Tema 10.5 ConepxaHue y4eOHOTO MaTepHaa
I'eomerpuueckuil u pusnueckuit | I'eoMeTpUUIECKHUIA CMBICI IIPOU3BOAHON (QYHKIUK — YIIIOBOM KO3(D(UIMEHT KacaTeIbHOM K rpaduKy
CMBICIT ITPOU3BOJHOM (yHKIMM B TOUKe. Y paBHEHHE KacaTeIbHOH K TpaduKy GyHKIMU. ANTOPUTM COCTaBIECHHSA
N y = f(x) 2
ypaBHEHHs KacaTeJIbHOH K rpaduky GyHKIMN
KomOnHupoBaHHOE 3aHsTHE
Tema 10.6 ConeprxaHue y4eOHOTO MaTepHraa
®duznveckuii CMbICT Ouznyeckuii (MeXaHMYECKUIT) CMBICI ITPOU3BOTHON — MTHOBEHHAsI CKOPOCTh B MOMEHT BPEMEHHU
TIPOU3BOIHOMN B t: v= S'(t) )
npogecCHOHANBHBIX 3a7a4ax
[IpakTryeckoe 3aHsTHE
Tema 10.7 CojneprkaHue yaeOHOro Mateprasia
MOHOTOHHOCTH (DYHKIIUH. Bozpacranue n yObiBaHue (YHKIMH, COOTBETCTBUE BO3pACTaHMUS M YObIBaHUS (DYHKLIUH 3HAKY
Touku s3xkcTpemyma Ipou3BoAHOMU. [ToHATHE NPON3BOAHOMN BBICILETO NOPAAKA, COOTBETCTBHE 3HAKA BTOPOH IIPOU3BOJHON
BBIITYKJIOCTU (BOTHYTOCTH) (DYHKIIMK HA OTpe3Ke. 3a/lauu Ha MakCUMyM U MUHUMYM. [ToHsTHe
ACHMIITOTHI, CIOCOOBI MX ONpeeeH s . ANTOPUTM UCCIIeN0BAaHNS (PYHKIIMU U IOCTPOCHUS €€ 4
rpaguka ¢ moMONUIbI0 TPOU3BOAHOM. J|poOHO-TMHEHHAs QYHKIMS
KombunmnpoBanHoe 3aHATHE
Tema 10.8 Conepxanue yu4eOHOTO MaTepHasa
UccnenoBanue GpyHkumii u HccnenoBanre pyHKIIMM HAa MOHOTOHHOCTh M ITOCTPOEHHE TPa(UKOB.
MoCTpoeHue rpaduKoB KombunnpoBanHoe 3aHATHE 4
Tema 10.9 ConepxaHne yq4eOHOTO MaTepHaja
Hawubonbliee 1 HauMeHsblee Haxoxnenne HauOoNpIIero ¥ HAaMMEHBIIEro 3HaYeHUH (YHKIIHMH, TOCTpoeHHe TpadukoB
3HaYeHUs (HYHKLIUH MHOTOWIEHOB C HCIIOJIb30BAHMEM alllapaTa MaTeMaTHIECKOro aHAIN3a 2
KombunmnpoBanHoe 3aHaTHE
Tema 10.10 IIpodeccnoHaTbHO-OPHEHTHPOBAHHOE COeP:KaHUE (Colep:KaHUe MPHKJIATHOTO MOIYJIs)
Haxoxxnenue onTuMaIbHOTO Hanmenpiiee n HanGomnbIiee 3HaUeHNE GYHKIUH. HaxoxaeHne HarTydIlero perieHns B
pe3yabTaTa ¢ HOMOLIBIO MPUKJIATHEIX, B TOM YHCIIE COIMAIbHO-?KOHOMHUYECKUX M (PH3NYECKUX 3a1adax. 2
MPOU3BOIHOM B IPAKTHYECKHX ITpakTHYECKOE 3aHATHE
3aJa4ax
Tema 10.11 Conepxanne ya4eOHOTO MaTepraa
BxonHO# KOHTPOIIE. ®opmynsl 1 npaBwita quddepenmposanns. MccnenoBanue QyHKIHA ¢ TTOMOIIBIO TPON3BOIHOM.
Pemenue 3anau. [lponsBonnas HanbornpIiee n HanMeHblee 3HAYCHUS] PYHKITIH 2
(QyHKIMH, €€ IPUMEHEHNE KountponsHas pabora
Paznen 11. IlepBooOpa3Hasi pyHKIMsI, ee NPUMeHEHHe 12

Tema 11.1

Coneprkanue yueOHOro Marepuana

23




[epBooOpaznas QyHKIHH.
[IpaBuia Hax oK AEHUS

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

=T(x)
O3HaKOMJICHHE C TIOHATHEM HHTETpalia ¥ epBO0Opa3HOM sl GYHKINU y . Pemmenne

TIepBOOOPA3HBIX
3a/1a4d Ha CBS3b IIEPBOOOPA3HOM U €e MPOU3BOAHOMN, BHIYMCIICHHE MIEPBOOOPA3HON TS TAaHHOMN
¢ynxmun. Tabauia Gopmyn Ut HaXOKIEHUs! TepBO0Opa3HbIX. M3yueHne npaBuiia BEIYUCICHUS
riepBooOpa3HON
KomOnHupoBaHHOe 3aHsTHE

Tema 11.2 ConepxaHue y4eOHOTO MaTepuaa

[Tnomaap KpUBOIUHENHHOM

tpanenuu. @opmyna HeroToHa —

3afauy, NpPUBOJAIIUE K TOHATHIO OMPEISIEHHOI0 MHTETpajla — O BEIYMCIICHUH IUTOLaAN
KPHBOJIMHENHOH Tpanenuy, o nepemMenieHny Touky. [lonsaTue onpeaeaéHHoro HHTerpaia.

JletiOHuna ['eomerpuueckuii u pU3MUYECKUit CMBICI onpeneneHHoro uaTerpana. ®opmyna Hetorona—
JleiiOnmna
KomOnHupoBaHHOE 3aHsTHE

Tema 11.3 CojeprkaHue yaeOHOro MatepHrasa

Heonpenenennsiii u
ONpEJEIICHHbIA HHTETPaIbl

Ilonstue HEONPECACICHHOI O MHTCTpaIa

KomOuHMpOBaHHOE 3aHATHE

Tema 11.4

[TousiTie 00 onpeaeICeHHOM
HHTETrpaje KaK IUI0MmaIu
KPUBOJIMHEHHOM Tpaneuuu

ConepxaHnue yueOHOTo MaTepHaja

['eoMeTpryecknii CMbICI ONPEETIEHHOTO0 HHTErpaia

KombunmnpoBanHoe 3aHATHE

Tema 11.5
OnpeneneHHbIA HHTETPAI B
KHU3HH

IIpo¢eccHOHANBLHO-OPMEHTHPOBAHHOE COJepKaAHNUe (codepKaHNe NPUKJIATHOTO MOAYJIs)

I'eomerpuueckuii cMbich onpenenieHHoro unrerpaia. ®opmyna HeiotoHa - JleiiOnuna. Perenne
3aJ]a4 Ha IPUMEHEHNE MHTErpaa JUlsl BEIYUCICHUA (PU3NYECKUX BEMMUYMH U miomazneil. [Ipumeps
MaTeMaTHYeCKOr0 MOJEIUPOBAHHUS C IOMOIIbI0 AU depeHIHATbHBIX YPaBHEHUH.

IIpakTuyeckoe 3aHsTue

Tema 11.6

BxonHo#l KOHTpOIBL
Pemenue 3anay.
[epBooOpaznas pyHKIMH, ee
IIPUMEHEHNE

Conepxanue yu4eOHOTO MaTepHaja

[epBooOpasnas ¢ynkimu. [IpaBusa HaxoXkIeHUsI epBooOpa3HbIX. Ee nprMeHeHne

KonrponbHas padbora

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

Pa3nen 12. KoopauHaThl 4 BEKTOPBI

Tema 12.1
JlekapToBbI KOOPIMHATHI HA

IUIOCKOCTH U B IIPOCTPAHCTBE.

Paccrosane Mexay 1BymMs
Toukamu. KoopauHatsl
CepeINHBI OTpe3Ka

Conepxanne y4eOHOTO MaTepHaa

JlexapToBbI KOOpAMHATHI HA IUIOCKOCTH U B IpocTpaHcTBe. IIpocreiimue 3ajaun B KOOpAUHATAX.
PaccrosiHne Mex a1y ABYMsI TOYKaMH, KOOPAWHATHI CEPEUHBI OTPE3Ka

KombunmpoBanHoOe 3aHATHE

Tema 12.2

BexTophl Ha MJIOCKOCTH U B
IIPOCTPAHCTBE.

Yrom Mex 1y BEKTOPAMH.

Conepxanne y4eOHOTO MaTepraa

BekTops! Ha IIOCKOCTH 1 B TpocTpaHcTBe. ClI0XKEHNE M BEIYUTAaHUE BEKTOPOB. Y MHOKEHHE BEKTOPA
Ha ymcio. KoMmmuranapHeie BekTopsl. CKalsipHOE MTPON3BEACHHE BEKTOPOB. Pa3okeHne BeKTopa 1mo

TPEM HCKOMIUIAHAPHBIM BEKTOPAM. KOOp,Z[I/IHaTBI BCKTOpA, CKAJIAPHOC NPONU3BCACHUC BEKTOPOB B
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04, OK-07




CkanspHoe NIpoU3BEICHNE
BEKTOPOB

KOOpJMHATaX, yroj MEX]y BEKTOpaMu, YToll MeXAY NPSMOI U IIIOCKOCTBIO, YOl MEXAY
TJIOCKOCTSIMU. Y paBHEHUE ITOCKOCTU. ['€OMeTpuieCcKuil CMBICI ONpeaenuTens 2x2

Kom 6I/IHI/Ip OBaHHOC 3aHATUC

Tema 13.3
[IpakTUKO-OpHEHTUPOBAaHHBIE
3a/1a4y Ha KOOpJUHATHON
ITOCKOCTH

IIpodeccnonanbHO-OPHEHTHPOBAHHOE COePKaHNe (Codep:KaHHe NPUKJIAJTHOI0 MOLYJIfA)

KoopnunatHas minockocts. Beruncnenue paccTosHui 1 miomaaei Ha miockoctd. KonmudecTBeHHbIe
pacuersl. J[Bmxenue. IlapannensHsiii nepeHoc. CUMMETpHs Ha IJIOCKOCTH U B IPOCTPAHCTBE.
[ToBopot, npeodpazoBanue mogodus. HaxoxaeHre reoMeTpruyecKuX OTHOIIECHUH TIPH PELIeHUN

3aj1a4 U3 peabHON KU3HU. 2
[IpakTiueckoe 3ansTne
Tema 13.4 ConepxaHue y4eOHOTO MaTepHraa
Pemenue 3anayu. Koopaunatel 1 | JlekapTOBBI KOOP/MHATHI B MPOCTpaHCTBE. BekTops! B mpocTpancTBe. CloXKeHHe U BBIYUTAHUES
BEKTOPHI BEKTOPOB. YMHOKEHHE BeKTopa Ha uncio. KomianapHeie BeKTopbl. CKallipHOE TPOU3BEICHUE
BEKTOpOB. Pa3nokeHne BeKTOpa M0 TpeM HEKOMIUIaHApHBIM BekTopaM. [IpocTeiiue 3aqaun B
KoopanHatax. KoopIMHaThl BEKTOpa, PacCTOSTHIE MEXAY TOYKaMHU, KOOPAWHATHI CEpeTUHbI OTpe3Ka,
CKaJISPHOE MPOM3BEICHUE BEKTOPOB B KOOPAHMHATAX, YIOJ MEX/y BEKTOPaMH, YO MEXYy MPSIMOU U 5
TUIOCKOCTBIO, YIOJI MEXK/1Y MNIOCKOCTSIMU
KoHnTposbHas padbora
Pa3znen 13. IlpsiMble 1 IJIOCKOCTH B IPOCTPAHCTBE. 14
Tema 13.1. Conepxanue yu4eOHOTo MaTepHaja
OCHOBHBIE TOHATHSA [Ipenmer crepeomerpun. OCHOBHBIE OHATHA (TOUKA, IPAMAsi, IFIOCKOCTh, POCTPAHCTBO).
crepeoMeTpu. Pacrionoskenue OcHoBHBIE akcuoMBbI crepeomeTpun. Ilepecekatromuecs, mapaienbHble U CKPEIIUBAIOIIHECS
MPSMBIX U ITIOCKOCTEH npsiMble. [Ipu3Hak v cCBOHCTBO cKpelyBaromuxcs npaMbix. OCHOBHbIE IPOCTPAHCTBEHHBIE (PUTYPBL 2
KombunmnpoBanHoe 3aHATHE
Tema 13.2. ConepxaHne y4eOHOTO MaTepHaja
[TapannensHOCTh NPSIMBIX, [TapamnensHeie npsiMast ¥ IIOcKoCcTh. Omnpeznenenne. [Ipu3nak. CBoiicTBa (C 10Ka3aTEILCTBOM).
MIPSIMOM U TTOCKOCTH, [Tapamnensusie ockoctu. Onpenenenue. [IpusHak. CBoiicTBa (¢ JOKa3aTenbCTBOM). TeTpasap u
IJIOCKOCTEN ero aneMenTsl. [lapamnenenunen u ero 3aeMeHTsl. CBOWCTBA MPOTHBOIOIOKHBIX TpaHel U
JuaroHayied napauienenunena. [Tocrpoenue ceuenuil. Pemenue 3anau. 4
KombunnpoBanHoe 3aHATHE OK-01, OK-03, OK-
Tema 13.3. Conepxanne yd4eOHOTO MaTepHaa 04, OK-07
IepnenaukyaapHOCTE NpAMBIX, | [lepneHaukynspHbie npsMele. [lapasuiensHble npsaMble, NepIeHANKYIApHbBIE K II0CKOCTH. [Ipu3Hak
NPSIMON U TUIOCKOCTH, NIEPIEHIUKYJISIPHOCTH MPSIMOMN U TNIOCKOCTH. JlokazaTenbeTBo. IlepneHIuKysp 1 HaKJIOHHas.
IJIOCKOCTEN IlepnenaukynspHeie m1ockocTy. Ilpu3Hak neprneHauKyIIpHOCTH IIIOCKOCTEN. Jl0Ka3aTenbCTBO.
Paccrostaus B npocTpaHCTBeE.
KoMOHHUPOBAaHHOE 3aHSTHE 2
Tema 13.4 Conepxanne ya4eOHOTO MaTepraa
Teopema o Tpex Teopema o Tpex nepneHaAuKynsapax. JJoka3arenbcTBo. YTol MEeXAY NpSAMOM U IIIOCKOCThIO. YTOI
TIEPIIEHANKYIISIpax MEXY IIIOCKOCTSIMH 2
KombunmpoBanHoe 3aHATHE
Tema 13.5. IIpodeccnonanbHO-OPHEHTHPOBAHHOE COAEPKaAHNE (Codep:KaHMe NPUKJIATHOI0 MOLYJIfA)
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[TapannensHele,
MEPHIEHAUKYIISPHEIE,

AXCHOMBI CTCpCOMETPUH. HepHeH]_'[I/IKyJ'IHpHOCTB HpHMOﬁ 1 IIJIOCKOCTH, MapaJlyiCJIbHOCTb ABYX
MNPAMBIX, ICPHCHANKYIAPHBIX MJIOCKOCTH, NCPICHAUKYIAPHOCTD IUIOCKOCTEH

CKPEIIMBAIOIIIECS MPSIMbIE [IpakTiueckoe 3aHsTHE 2
Tema 13.6. Conepxanue y4eOHOTO MaTepHaa
BxonHO# KOHTPOIIE. PacnionoxxeHue npsiIMBbIX U IJIOCKOCTEN B mpocTpaHcTBe. [lepneHIuKyIsIpHOCTD U apalljIeIbHOCTh
Pemenue 3anau. [psamble u MPSAMBIX U TUIocKocTed. CKpenmBaronmecs npsiMble. 2
IUIOCKOCTH B IPOCTPAHCTBE KonTtponbhas pabora

Paznen 14. MHOrorpaHHUKHM M Tesia BpalleHUs 24
Tema 14.1 ConepxaHue y4eOHOTO MaTepHrasa
Bepumnsl, pedpa, rpanu [MonsiTne MHOTOrpanHKKa. Ero anemeHTsl: BepiuHsel, pedpa, rpanu. [uaronans. CeueHue.
MHOT'OTpaHHHUKA. Beimykiible ¥ HEBBIMTYKJIble MHOTOTpaHHHUKH. [ToHsiTHe npu3Mbl. Ee ocHOBaHMS 1 GOKOBBIE TPaHH. OK-01, OK-02, OK-
[Ipusma, ee cocraBsronye, Bricora npusmsl. [Ipsmas u HakionHas npusma. IIpaBunbHas npusMma. Ee cedenue. 2 03, OK-04, OK-05,
ceuenue. [Ipsivast 1 IpaBiIbHAsL | KOMOHHHPOBAHHOE 3aHSATHE OK-06, OK-07
MIPU3MBI
Tema 14.2 CojneprkaHue yaeOHOro Matepuasia
[Mapamnenenunen, kyo. Ceuenne | [lapasuienenumen, CBOMCTBA MPAMOYrOJILHOrO Mapajuienenunena, kyo. Ceuenue Kyba,
Ky0a, mapajuienenume/a. napaynenenunena. [Tupamuna u ee snementsl. Ceuenne nupamupl. [IpaBunbHas nupamua.
ITupamuna, ee cocTaBisOLIUE, YcedueHHas nupamuia
ceuenue. [IpaBuiibHas
nupaMuzia. Y cedeHHas KoMOHHIpOBaHHOE 3aHSATHE 2
UpaMuaA.
Tema 14.3 Conepxanue yu4eOHOTO MaTepHasa
boxosas 1 nonHas noBepxHocTh | Ilioriaas 60KOBOM M MOIHOW MOBEPXHOCTH NPU3MBI, TUPAMUJIBI
NIPU3MBI, IMPaMUIbL KombunmnpoBanHoe 3aHATHE 2
Tema 14.4 ConepxaHne yq4eOHOTO MaTepHaja
Cummerpus B KyOe, CuMMeTpus OTHOCUTEIIBHO TOYKH, NPSAMOH, mnockocTu. CumMmeTpus B KyoOe, napajieienumnese,
napajesenunese, NpusMe, Ipu3Me, MUpaMuie 2
nupaMuzie KombunnpoBanHoe 3aHATHE
Tema 14.5 IIpodeccrnoHaIbHO-OPHEHTHPOBAHHOE COeP:KaHNe (coiepKaHUe MPHKJIATHOTO MOTYJIs)
[Ipumeps! cummerpuii B CumMeTpusi B IPUPOAE, APXUTEKTYPE, TEXHHUKE, B OBITY
npodeccun [IpakTHueckoe 3aHsTHE 2
Tema 14.6 Conepxanne yd4eOHOTO MaTepHaa
[IpaBuiIbHBIE MHOTOIPaHHUKH, [onsiTe MpaBMIIBHOTO MHOTOrpaHHKKa. CBOICTBA MPAaBUIIBHBIX MHOTOIPAHHUKOB
HX CBOWMCTBA IIpakTHyeckoe 3aHsITHE 2
Tema 14.7 IIpodeccoHAIbHO-OPHMEHTHPOBAHHOE CO/iep:KaHue (coAepKaHue NMPUKJIATHOr0 MOAYJIsA)
[unuHap, ero cocTaBIsIONIHE. HMunmuanp u ero snemeHTsl. CedeHre mwIMHpa (apaieIbHOe OCHOBAHHUIO U ocH). Pa3BepTka
Ceuenue nmnunapa. Konyc, ero | mmwmnapa. Konyc u ero snementst. Cedenne KoHyca (MapasuiebHOe OCHOBAHHUIO M IIPOXOISIIIEe
cocrassrornue. CedeHne yepe3 BEpPIINHY), KOHUIeCKre cedeHns. Pa3BepTka koHyca. Y ceueHHbIN KoHyc. Ero oOpa3yromas u
KOHYca. Y CEUEHHBIN KOHYC. BbIcOTa. CeYeHne YCeueHHOro KoHyca 2

Ceuenune YCCUCHHOI'O KOHYCa

KOM61/IHI/Ip OBaHHOC 3aHATUC
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Tema 14.8
[Tap u chepa, ux ceueHus

Conepxanne y4eOHOTO MaTepHaa

[ap u cepa. BzanmHuoe pacnionokenue chepsl u mwiockoctu. CedeHne mapa, chepsl

Kom 6I/IHI/Ip OBaHHOC 3aHATUC

Tema 14.9

ITonsiTie 00 0OBeMe Tena.
OrtHomenne 00LEMOB
MOAOOHEIX TEJ

CozepxaHre yueOHOTO MaTepuaa

[TonsTHE 00 00BeMe Tenma. O0beM Kyda u MPSIMOYTOLHOTO Tapasuienenuneaa. O0beM MpPU3MbI U
mwrHApa. OTHOIIEHUEe 00EeMOB TIOAOOHBIX Tell. [ cOMETpHUECKUiT CMBICI ONPENETUTENS 3-T0
nopsaka. O6beMbl upaMuabl U KoHyca. O0beM mapa.

KOM6I/IHI/Ip OBaHHOC 3aHATUC

Tema 14.10

KomOuHamm MHOTOrpaHHHUKOB
u Ten Bpamenus. [nomaau
MIOBEPXHOCTEH Ten

Cozepxkanre yueOHOTO MaTepuana

KomOnHarmu reomerpudeckux Ten. [lomniaam noBepxHOCTEH Tel.

HpaKTI/I‘{eCKOG 3aHATUC

Tema 14.11
['eomeTpuyeckre KOMOUHAIINN
Ha MPaKTHKE

Cozepkanue yueOHOTO MaTepuana

Hcnonb3oBaHre KOMOWHAIIMI MHOTOIPAaHHUKOB U TEll BPAIIGHUS B PAKTUKO-OPUEHTUPOBAHHBIX
3a1a4ax

HpaKTI/I‘ICCKOC 3aHATHEC

Tema 14.12

Pemienue 3anau.
MHOrorpaHHuKu U Tena
BpallleHHs

Copneprxanue y4eOHOT0 MaTepraa

OOBEeMBI 1 IJIONIAIU TOBEPXHOCTH MHOTOTPaHHUKOB U TEJ BPALICHHS

KonrponbHas padbora

Pa3nen 15. MHoxxkecTBa. DjieMeHThI TeOpuHU rpagoB.

Tema 15.1 IIpodeccHoHaIbHO-OPHEHTHPOBAHHOE COiepKaHue (cofep:KaHne MPUKIAJHOT0 MOIYJIs)
MuoxectBa. Onepanuu Haj [Toustue Mmuoxecta. I[ToqmuaOokecTBO. Onepaniuy ¢ MHOXKECTBaMU. Perienue npukiaaHeIx 3a1adq.
MHOKECTBAMH. Hcnons3oBaHe TEOPETUKO-MHOKECTBEHHOTO amapaTa JJIsl OIMCAHHs PEaIbHBIX IIPOIIECCOB U
SIBJICHU.
[Ipaktuueckoe 3assTue.
Tema 15.2 ConepxaHne y4eOHOTO MaTepHaja OK-01, OK-02, OK-
I'pador [onsTre rpada. Ces3HBIN rpad), aepeBo, UK rpad Ha IIOCKOCTH. 03, OK-04, OK-05,
IIpakTuyeckas pabora OK-07
Tema 15.3 Conepxanne yd4eOHOTO MaTepHaa
Pemenne 3agau. MHOXecCTBa, Omnepanuu ¢ MEOKecTBamMu. OTMICaHHE PeaTbHBIX CHTYAIlHi ¢ IOMOIIbIO MHOXKECTB. [IprMeHenne
I'pads! 1 UX npUMeHeHne rpa¢oB K pEIEHHUIO 3a1a4.
KonrtponsHas padora
Pa3nen 16. DieMeHTH KOMOMHATOPUKH, CTATHCTHKH U TEOPHH BEPOSITHOCTEN
Tema 16.1 Conepxanne ya4eOHOTO MaTepraa
OCHOBHBIE TTOHATHS IlepectanoBku, pa3MeeHus, coueranus. buaoMm HeroToHa.
KOMOHMHATOPUKH KomOnHMpoBaHHOE 3aHATHE.
Tema 16.2 Coneprkanne yaeOHOro MaTepraia OK-01, OK-02,
Co0pITHE, BEPOSITHOCTD CoBMeCTHBIE H HECOBMECTHBIE COOBITHS. TEopeMBl 0 BEpOSITHOCTH CYMMBI COOBITHH. Y CITOBHAsI OK-03, OK-04,
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coObrTisa. CliokeHue u
YMHOXEHHE BEPOSITHOCTEH

BEPOSITHOCTH. 3aBUCHMBIE U HE3aBUCHMBIE COOBITHS. TeopeMbl O BEPOSITHOCTH NPOU3BEACHUS
coObITHil. @opmyna bepHymm.

Kom 6I/IHI/Ip OBaHHOC 3aHATUC

Tema 16.3
BeposTHOCTS B

IIpodeccnonanbHO-OPHEHTHPOBAHHOE COePKaHNe (Codep:KaHHe NPUKJIAJTHOI0 MOLYJIfA)

OTHOCHUTENBHAS YaCTOTa COOBITHS, CBOWCTBO €€ yCTOWYNBOCTH. CTATHCTHYECKOE OIpe/IeTICHIE

OK-05, OK-07

npoeCCHOHANBHBIX 3a7[a4ax BepostHOCTH. OlleHKa BEpOSTHOCTH coOBITHS. [ padrueckoe nccineaoBaHue COBMECTHBIX 2
HaOJIIOJICHUH C TOMOIIBIO AMArpaMM pacCcEeMBaHUs U JIMHEHHON perpeccuy.
[IpakTHyeckoe 3aHsATHE
Tema 16.4 IIpodeccuoHaILHO-OPUEHTHPOBAHHOE CO/lep:KaHMe (Colep:KaHue NPUKJIATHOTO MOTYJIsT)
JuckperHas ciydaifHas Bunp! cnyuaiiabix BenuauH. OnpeneneHue JUCKPeTHOH ciaydaiiHoN BeIWYMHBL. 3aKOH
BEJIMYMHA, 3AKOH €€ pacnpeneneHus TUCKpeTHO! ciydaiiHoi BenuunHbl. Ee uncioBble xapakTepucTuky. BapuaimoHHbIi
pacmpezeneHys. 3aiaqn psaa. Ionurod yactot u rucrorpamma. CTaTHCTHYECKUE XapaKTEPUCTUKH psijia HAOII01aeMbIX
MaTeMaTU4eCKONW CTaTUCTUKH naHHbIX. [lepBudHas 00pabOTKa CTaTHCTHYECKUX JIAaHHBIX. 3aKOHBI pacrpeielieHns] HepepbIBHON 2
CJIy4aiiHOM BEJIMYUHBI.
IIpakTudeckoe 3aHATHE
KoHcynpranus 2
IIpomexyTouHas aTTecTanms (3K3aMeH) 4
Bcero 263
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3. YCJIOBUSA PEAJIM3ALIUU TPOT'PAMMBI YYEBHOI'O IPEIMETA
3.1. TpedoBaHusi K MUHUMAJbHOMY MaTepHAJbHO-TeXHHYECKOMY 00ecre4yeHn 0
Jns  peanu3anuy  IpOrpaMMbl  y4eOHOTO IpeAMeTa IPeLyCMOTPEHBI  CIIEAYIOIINE
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 wucnonb3yeMbIX y4yeOHBIX H3IaHUM, VHTEepHET-pecypcoB, ITONOJHUTEIbHOM
JUTEPaTyphl
OcHOBHbIE HICTOYHHKH
1 Maremarnka: anrebpa 1 Hayajla MaTeMaTUYECKOTO aHallM3a, reoMeTpus. Anredpa u
Hayajia MaTeMaruyeckoro aHanuza: 10—11-e kinaccsl: 6a30BbIi U yriyOnEHHBINA YPOBHU
: yueOonuk / 1. A. Amumos, 10. M. Kossirun, M. B. TkauéBa, ®Enoposa. — 12-e u3j.,
ctep. — Mocksa : [IpocBemenue, 2024. — 463 ¢. — ISBN 978-5-09-112136-0. —
Tekcr : anexTpoHHbIi // JlaHb : aeKTpOoHHO-0MOMMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/408656
2 Marematuka: anredpa U Hauyajga MaTeMaTH4YEeCKOro aHanu3a, reomerpus. ['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. — TexkcT : anmeKkTpoHHbIH // JIaHb : 37EeKTPOHHO-O0MOIMOTeUHAs
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 1 cpenHero npodeccuonaabHoro oopasosanus / H. B. boromosioB. — 11-¢
u31., epepad. u gorn. — Mocksa : MznatenscTBo FOpaiit, 2023. — 326 ¢. —
(ITpodeccunonanbroe 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
nocoOue Ay cpeqHero npodeccuonanbHoro oopasosanus / H. B. boromonos. — 11-¢
u3 1., nepepad. u gon. — Mocksa : U3garensctBo HOpaiit, 2023. — 251 ¢. —
(ITpodeccuonanbuoe obpazosanue). — 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. IIpokoprseB. — Mocksa : KYPC : UHOPA-M, 2024. —
304 c. — (Cpennee npodeccronanpaoe odpazosanue). - ISBN 978-5-906923-05-9. -
Tekcr : anextponnsii. - URL: https://znanium.ru/catalog/product/2135282

4 Bapaymkus, B. B. Matemaruka. DeMeHTHI BBICIIICH MaTEMAaTUKH : YI€OHUK : B 2 TOMaXx.
Towm 2/ B. B. bapnymkun, A. A. IIpoxodseB. — Mocksa : KYPC : UHOPA-M, 2022.
— 368 c. — (Cpennee npodeccuonansHoe oopazoBanue). - ISBN 978-5-906923-34-9. -
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4. KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHHUSA YYEBHOTI'O

INPEJIMETA

KoHTposb 1 OlleHKa pe3y/lbTaTOB OCBOSHHS y4eOHOTO MpeaMeTa PacKphIBAIOTCS depe3

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

KOMIIETEHIIUH 0 pa3iesaM U TeMaM COJep KaHus yaeOHOTo MaTepHara.

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 Tembr 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 padoT
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 Tewmsr 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 Temer 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  Temer 11.1 —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
Pasnmen 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 Teme1 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 pe3ynbTaToB
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 Tewmer 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 WunuBuayanpHast caMOCTOSATENbHAS
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,
Paspmen 11 Temer 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  Tewmst 16.1 — 16. 3 TIK
OK 05. OcymiecTBnsTh Paznen 1 Tewmsr 1.1 — 1.9 TIK TectupoBanue
YCTHYIO U IUCBMEHHYIO Paznen 2 Tempr 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 IIK pabora
Y4EeTOM 0COOEHHOCTEH Paznen 6  Temsr 6.1 —6.10 I1K [IpencraBnenue pe3yabTaToB
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 I[IK (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
JEeMOHCTPHUPOBATH Pasznen 7 Temer 7.1 — 7.6 TIK WnnuBupyansHas caMOCTOSTENIbHAS
OCO3HAHHOE ITOBEIEHNE Ha Pasnen 10  Temsr 10.1 —10.11 IIK 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  Temp1 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, d¢dekTuBHO | Pazmen 8  Temsr 8.1 — 8.6 TIK OrieHKa MPaKTUIECKUX padboT
JIECTBOBATE B Paznen 9 Tembr 9.1 —9.2 (pereHNs Ka4eCTBCHHBIX,
YpEe3BBIYANHBIX CUTYALMAX Pazmen 11 Temsr 11.1 —11.11 TIK pacyeTHbIX, MPOPECCHOHATHHO
Pazpgen 12 Tewmsr 12.1 — 12.6 IIK OpPUCHTUPOBAHHEIX 3a]1a4);
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 [IK
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