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CoracoBaHo

3amecTuTeNs aupekropa go YP
%}’ 1 - E.A. benosepoBa
M «23» suBaps 2024 r.

DBRAHO

Gt

3aMeCTUTENR
A.B.Kopsruna
«23» auBaps 2024 1.
PaccMoTpeHO :
Ha 3aceaHuH IeIarornIecKkoro COBeTa nporokoin Ne 6 ot «15» sHBaps 2024 r.

nporoxon Ne 6\1 2/~ O.AIlpuxoapKo

oT «23» suBaps 2024 1.

Pa6Gouas mporpamMma ydeOHOro IpeaMera [TYIL.0l MaremaTika NpeJHa3HaueHa MJId pealu3alnii
OCHOBHO# IpodeccHoHaIbHOMI 06pa3oBaTebHOM IPOTrPaMMBI CPEIHET0 npodeccHOHaNTBHOr0 00pasoBanus Ha
6a3e OCHOBHOTO 00IIEro 06pa30oBaHusi C OJHOBPEMCHHBIM MOJTY JCHHEM CPE/HETO o61mero o6pa3oBaHuUsL.

PaGouasi mporpamMma pa3paboTaHa B COOTBETCTBUH C:

1. @enepalbHBIM TOCYAAPCTBEHHBIM 00pa30BATENBHBIM CTAH/APTOM cpeHero NpoecCHOHaIBHOTO
o6pa3oBaHHs II0 CICHHAIBHOCTH 35.02.05 ArpoHOMHS, YTBEPXKACHHOIO IPHUKa30M MuHnucrepcTBa
npocsemenus Poccuiickoit Oenepanuyt Ne 444 ot 13 moms 2021 T., 3aperucTpupopano B MunrocTe Poccuu
Ne 64664 ot 17 asrycra 2021 r.

2. @ezepalbHEIM TOCYHAPCTBEHHBIM O0pa30BATENBHBIM CTaHIapTOM cpenHero obmero o0pasoBaHHA,
yTBEpIKIEHHBIM IIpHKazoM MHUHHCTEPCTBA oGpasosanus 1 Hayku Poccuiicko# Denepamuu ot 17.05.2012 Ne
413, 3aperucTpUpOBaHEEIM B MUHHCTEPCTBE IOCTHIMH OT 07.06.2012 No 24480 (c HM3MEHCHUSMH H
JomonHersMH ot 29.12.2014 1., 31.12.2015 1, 29.06.2017 ., 24.09.2020 ., 11.12.2020 ., 12.08.2022).

3. C yueroM mpuMepHOH pabodedt mporpamMmsl 061e06Pa30BaTENbHON AUCIMIUTAHEEL « MaTeMaTHKay [l
npodeccruoHaTBHEIX 00pa30BaTeIbHBIX OpraEH3alyii, PACCMOTPEHHO! Ha 3aCEJaHUH [Terarora4eckoro CoBeTa
®I'BOY IO MPIIO mportoxon Ne 13 ot «29» cenTa6ps 2022 T., yTBEPKICHHON Ha 3aCENaHUM Cogera 110
OIICHKE COIEP)KaHWsS M KadecTBa IPHUMEPHBIX paboumx mporpamMM 061eo6pa3oBaTebHOTO 1 CONHMATBHO-
I'yMaHUTAPHOT'O IIUKJIOB CPETHETO npodecCHOHATFHOTO 00pa30BaHus IPOTOKOI Ne 14 ot «30» Hos6ps 2022 1.

Opezanusayusi-paspabomuux: 1'0Cy1apCTBEHHOS aBTOHOMHOE npodeccroHaIbHOE
00pa3oBaTeIEHOE yUpEeXIECHUE KpacHomapckoro Kpast
«KypraHuHCKuit arpapHO-TEXHONIOTHYECKUH TEXHUKY M)

Paspabomuux: ITpuxompko  D.A.,  [penojaBaTeib — MaTCMATHKH, BBICIIEH
kBarbukanuonHoit kateropuu [AIIOY KK «KATT»
e

Peyenzenmol: IIpockypsikoa C.B., 3amecTuTeNb IUPEKTOPA TIO YMP FBI{OY KK
«JlabUECKAl COLMATBHO — TEXHUYECKHM TEXHUKYMD, T. Ha6m%7

%
Motopkuna O.5., METOIMCT, BRICIICH  KBaJM(UKAIIMOHHOM
kareropun TAITOY KK «JlaGuHCKu#i arpapHblii TEXHUKYM» T,

JlaGuHCK




PEIIEH3USA
Ha paGo4yIo NporpaMmy y4e6HONH JHCHHNIHHBI
IIVII.01 MATEMATHKA

PaspaGorumk: [Ipuxonsko D.A., TpemofaBaTels MaTeMATHKH, BbICIIeH
KBanudukanuonHo# xateropuu TAIIOY KK «KATT»

OGpazoBatenbnoe yupexaenne: TAIIOY KK «KypramuecKumii arpapHo —
TEXHOJOTUYECKUH TEXHUKYM)

CrnennanbHocts: 35.02.05 ArpoHoMmus

®opMa TUTYJIBHOTO JINCTA UMEET ITOJTHOE HAWMEHOBAHHE 00pazoBaTeIbHOro
YIPEXACHUS, IPUQ yTBEPKACHUS paboUell MporpaMME! [eAArorHIeCKHM COBETOM
¥ PacCMOTPCHHEM Ha Y4e0HO - METONMYECKOM OOBEIMHEHHH TEXHHUKYMa C
YKa3aHHEM JaT, M3JI0XKCHBI HasBaHUE y4eOHOIO Kypca, I M3yd4eHHs KOTOPOro
HallCaHa TIPOrpamma, yKasaHbl (aMuius, UM H OTYECTBO pa3paboTdUMKa
IPOrpaMMBI, MMEETCs TaKKe Ha3BaHWE ropoja M HACEIEHHOIO IYHKTa W OX
pa3paboTKh, HYTO COOTBETCTBYET DPEKOMEHAALMSIM IO paspaboTke paboymx
IIPOTPaMM CpeIHEro IMPOoQecCHOHANTEHOTO 06pa30BaHMUA.

Pa6oyas mporpamma paspaboTaHa B COOTBETCTBHH C:

1. DenepaibHEIM TOCYIapCTBEHHBIM 06pPa30BATEIBHBIM CTaHIapTOM CpEIHEro
IPO(QECCHOHANEHOrO0 06pa3oBaHMs II0 CIENMANBHOCTH 35.02.05 ATpOHOMUS,
YTBEPXXKICHHOr0 IIpHKa3oM MuHKCTepeTBa  mpocBemeHus Poccuiickoit Deneparuu
Ne 444 or 13 mrons 2021 r., 3apeructpupoBaro B Murrocte Poccuu Ne 64664 ot 17
aBrycra 2021 r.

2. QefepalbHBIM TOCYAAPCTBEHHBIM 06Pa30BaTEBHEIM CTaH/IapTOM CPEIHETO

o0mmero 06pa3oBaHus, yTBEPKAECHHBIM IIPHKA30M Munncrepcrsa 06pa3oBaHUS U

- Hayku Poccuiickoit ®enepamuu ot 17.05.2012 Ne 413, 3apETUCTPUPOBAHHEIM B

Munucrepctse roctunum ot 07.06.2012 Ne 24480 (C U3MEHEHHSIMH U JOTIOTHEHUSIMH

or 29.12.2014 r., 31.12.2015 r., 29.06.2017 r., 24.09.2020 r., 11.12.2020 7,
12.08.2022).

- 3. ®epepanpHON  06pa3zOBATEILHOM IIPOTpaMMBl  CpPeIHEr0  OOIIero
06pa3oBaHIs, yTBEpKIEHHOMH IPHKA30M MunncrepcTBa npocsemeHns Poccriickoil
@enepanun ot 18.05.2023 Ne 371, 3apETHCTPUPOBaHHOM B MHUHHCTEPCTBE FOCTUIINU
Poccuiickoit @eneparmu ot 12.07.2023 Ne 74228 (mns QUCHUIUIAH Pycckuii g3bIk,
Jluteparypa, Ucropus, O6mecTBo3Hanne, I'eorpadus, OCHOBBI 6e30MACHOCTH
KH3HENICATENBHOCTH, HOCTpaHHbIi 351K, Martematuka, Mabopmarnka, Ousnka,
Xumus, buonorus, ®usmyeckas KymsTypa) U ¢ YYETOM MpHMEpHOH pabodyeii

. TIporpamMmbl  00mIe06pa3oBaTeNnbHOM  NUCHMIUIAHEI  «MareMarTukay JUIS

- IPOdECCHOHABHBIX 00pa30BaATEIBHEIX OpraHM3alki, PACCMOTPEHHOM Ha 3aceJaHuy
[Temarormyeckoro copera ®I'BOY AIIO UPIIO mpotoxon Ne 13 ot «29» CEHTSOps
2022 r., yTBepxaeHHOM Ha 3acemanuu CoBeTa 0 OIIEHKE COJEpIKaHUs M KadyecTBa
IPUMEPHEIX ~ pabovnX IporpamMm  o6Ieo6pa3oBATENBHOTO K COLIMAJIEHO-
TYMaHHUTApHOTO IUKJIOB CPEAHETr0 IMPOGECCHOHANTEHOr0 06pa3oBaHUs HPOTOKOI No
14 ot «30» HOs16ps 2022 T.



PaGowass mnporpamma, paspaboTaHHas Ui OYHOM GopMbl OOydYeHHs H
BKJIFOUAET CIEAYIOIIKE Pa3/Iebl:
1. O6mas xapakTepucTHKa pabodeif mporpaMmsl 06IeoOpa3oBaTeIbHOM

JIACIIUATUTHHEL.

2. CrpykTypa u comepxanue o011eo06pa3oBaTeIbHON JUCIUIUIMHEL

3. VYcnoBus peayu3alnuy IporpaMMbl 0011e00pa3oBaTeIbHOM IUCIUIIINHEL

4, KoHTpoib W OIIEHKa pe3ylbTaTOB OCBOEHMs 00IIe0oOpa3oBaTeIbHOM

JOVCITUILIMHEL.

5. JIucT u3MeHEeHU U JOMOTHEHUH, BHECEHHBIX B Pab0oUyI0 IIporpaMmy.

Comepxanue pabouelf mporpaMMbl OXBaThlBaeT BECh  MaTepuall,
HEeOOXOOUMBIHM I OOydYeHUs CTYIEHTOB, OCBAMBAIOIIMX IPOTrPaMMBI CPEIHEro
npodecCHOHANIBHOrO0  OOpa3oBaHus. Bce TeMmbl O0TBeyaroT TpeOOBaHUAM
COBPEMEHHOCTH.

B cTpykType U comepxxaHHM y4eOHOM IUCIMIUIMHBEI IacmopTa paboueit
IIPOrpaMMEI OIIpeIeTIeHBI TEMBI U KOJIMYECTBO YacOB Ha MX M3y4YEHHUE, yKa3bIBACTCs
o0peM YacoB MaKCHUMaJIbHOM, 00s3aTeNbHONW ayqUTOpHOM y4eOHOU Harpys3Kw,
CaMOCTOSITeJIbHON paboThl 00yHaromUXCs, INEepeurclIeHbl BUIBI 00sS3aTeNbHOU
ayIUTOPHOM ydJeOHOM HAarpy3Kd, CaMOCTOSTEIbHOM paboTel M (opMa HTOrOBOM
aTTecTaluy 10 y4eOHOU JUCIUILINHE.

TpebGoBaHuS K 3HAHUSIM, YMEHHSIM U HaBBIKaM I10 paszeliaM ¥ TeMaM Kypca
HallpaBJI€Hbl Ha BOCIHMTAaHWE U Pa3BUTHE Yy HHUX IIHPOKOTO KPyrosopa,
[I03HABaTENIbHBIX CIIOCOOHOCTEH.

Pabouast mporpaMma cocTaBieHa KBaTH(DUIHUPOBAHHO, IEMOHCTPHPYET
po¢hecCHOHANN3M U BRICOKHH yPOBEHb METOAUYECKOM MTOATOTOBKH M MOXKET OBITH
KCII0JIb30BaHa B 00pa30BaTeNbHOM IIpOIIecce.

Henoctatku B opopMIIEeHHH U COIEp)XaHHH Pa3fenoB paboueil mporpaMmel
OTCYTCTBYIOT.

IIpennoxenuii N0 yIydIIEeHUIO COAepkKaHUs paboyei mporpaMMbI HET.
3AK/IIOYEHHUE:

Pabogas mporpamma IIVIL.Ol «Matemarukay MOTHOCTBIO COOTBETCTBYET
IpAMEpHOH  paboueil mporpamMmel  00IIe00pa3oBaTENbHOM  AUCIIMILIHHEI
«MaremaTtuka» Ui IpOoQEeCCHOHANBHBIX 00pa30oBaTeNIbHBIX OpPraHU3AIlN,
COBPEMEHHBIM TpeOOBaHUSAM IO pa3paboTke paboyHX Iporpam 0)KeT OBITH

PEIIEHBEHTI)I
IIpockypskoBa C.B., 3amecTutens IJuUpeKkTopa II0

«JIabuHCKUH COIATTBHO — TEXHUYECKUH TEXHUKYM,
MII

KK «Jla6HHCKI/II/I arpapHLm TEXHUKYyM» T. JIabuHCK
MII

12 ssaBaps 2024 r.




COJIEP)KAHUE

OO6mas xapakrepucTuka pabodeil nmporpaMMbl 00pa3oBaTebHON
IUCIHILIINHBI «MaTemMaTHKa»

CtpykTypa U coaepkaHue 00pa30BaTeIbHON AUCIUTIIHHBI
VYcnoBus peanuzaiuu paboueil mporpamMMbl  00pa3oBaTEIbHOM
TUCTIATLTAHBI

KoHTpoIb 1 OlleHKa pe3ybTaTOB OCBOCHHS

00pa3oBaTeIbHOMN AUCITUTIIUHEI

21

37

39



1. O6mas xapakrepucTuka padodeldi mnporpaMmsbl 001e00pa3oBaTeIbLHOM
AUCUMILVIMHBI «MaTeMaTHKa»

MecTo0 AUCHMIUVIMHBI B CTPYKType mNpo(decCHOHAIbHOI 00pa3oBaTe/IbHOMI
nporpammsi CIIO:

O6meoOpazoBaTenbHas AUCHMIUIMHA «MaTemaTuka» SBIsSeTcs 00s3aTeabHOM
4acTbl0 00111€00pa30BaTEIbHOIO IIUKIA 00pa30BaTENbHONW MPOrpaMMbl B COOTBETCTBUU
¢ ®I'OC cnenmanpHocTy 35.02.05 ArpoHoMus.

B cBsi3u ¢ u3MEHEHMEM NPUMEPHBIX Mporpamm Mo o01eo0pa3oBaTeIbHbIM
JUCIUIUIMHAM W HCXOJsl U3 11e1ecO00pa3HOCTH, Yachl OTBEJACHHBIE HAa M3y4Y€HHUE
JUCIUIUIMHBI, pacTpeIeieHbl CIEAYIOINUM 00pa3oMm:

ITo nmpumepHON ITporpamme:

- 00beM 00pa30BaTENbHON MPOTrpaMMBbl TUCUUIIIUHBI -340

- OCHOBHOE coJiepKaHue - 278

- Mpo¢eCCUOHAIBHO-OPUEHTUPOBAHHOE COJEpKaHue - 56

[To paGoueit mporpamme:

- 00beM 00pa30BaTENbHON MPOTrPaMMBbl TUCUUIIITUHBL -306

- OCHOBHOE cojiepkanue — 234, yMeHbleHue Ha 44 yaca

- Mpo¢eCCUOHAIBHO-OPUEHTUPOBAHHOE COJIepKaHne — 54, yMEeHbIIIEHHE Ha 2 Yaca

He.]'ll/l H INIAHUPYEMbIEC PE3yJibTaThbl OCBOCHUA TUCIHUIIJIUHDI:

Heab qucHUINHBI
Conepsxanue mporpaMmbl 0011e00pa30BaTeIbHON JUCHUIUIMHBI «MarteMaThka
HAIPABJICHO HAa IOCTHKEHHE PE3YJIHTATOB €€ U3YUYCHHS B COOTBETCTBUHM C TPEOOBAHUAMHU
dI'OC COO c yuerom mpodeccuonansuoit HanpaBienHoctu GI'OC CIIO.
[Inanupyembie pe3ynbTaThl OCBOEHUS 00IIe00pa30BaTEIbHON AUCIUILUIUHBI B
cootBeTcTBUH ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO.
Oco0oe 3HaueHue AUCIUILIMHA uMeeT npu popmupoBanuu u pazsutun OK u 1K
o cnenuanbHoctu 35.02.05 Arponomus



O01IMe KoMIeTeH I

Ilnanupyemble pe3yJbTaTbl 00y4eHHs

Oommue JAucnuniinHapHble
OK 01 Bri6bupats -TOTOBHOCTh K TPYZRy, OCO3HAHHE -BJIaJICTh METOJAMH JI0KA3aTEIIbCTB, AITOPUTMAMU PEIICHUS 33134,
CIIOCOOBI LIEHHOCTH yMeHue GopMyIIMpoBaTh ONPEACTICHHS, AaKCHOMBI U TEOPEMBI,
pelieHus 3a1a4d MacTepCTBa, TPYJA0Tr00ue; NPUMEHSTH UX, TPOBOJUTH JIOKA3aTEIbHBIE PACCY)KICHUS B X0/1€
npoheccHoHaNTbHON -TOTOBHOCTh K AKTUBHOM JEATEIILHOCTH peleHus 3a/1a4;
JEATEIbHOCTH TEXHOJIOTUIECKOH U COIMAITbHON - YMETh OTIEPHPOBATH MOHATHAMHU: CTETICHb YMCIIA, JIoTapudm
MPUMEHUTEIEHO HaIpPaBJICHHOCTH, Yrciia; YMEHUE BBITOJHATH BBIYMCIICHNE 3HAUCHUIA U
K Pa3InIHBIM CMOCOOHOCTh HMHUIIMMPOBATH, TNIAHUPOBATH U npeoOpa30BaHus BRIPAKEHHUI CO CTETICHSMH U JIorapudMamu,
KOHTEKCTaM CaMOCTOSITEIIEHO BBITIOJTHATH TaKyIO npeoOpa3oBaHus IPOOHO-PAITHOHAIBHBIX BEIPAKCHUN;

JIeSITCILHOCTE;
- UHTEpEC K pa3InyHbIM chepam
npohecCuOHATBHOU

JIEeSITEILHOCTH,

OBnasieHNe  yHUBEPCAIbHBIMU y4eOHBIMU
MO3HABATEILHBIMHU JCHCTBHUSIMH:

a) 6a30BBIC JIOTHUECKHE ICHCTBUS:
-CaMOCTOSTEILHO dbopmyIpoBaTh n
aKTyaJIM3UpPOBAThH npobemMy, paccMaTpUBaTh
€€ BCECTOPOHHE;

- YCTaHABJIUBATh CYIIIECTBEHHBIN MPU3HAK
HJIM OCHOBAaHUS JUIsl  CpaBHEHHS,
Kiaccudukanuu no00O0IIEeHNS;

-OIpENeIaTh LEMH JeSTEIbHOCTH,3a1aBaTh
mapaMeTpsl U KPUTEPHU MX JTOCTHKCHHUS,

- BBISIBJIATH 3aKOHOMEPHOCTH M IIPOTHBOPEUUS B
paccMaTpUBaEMbIX SIBICHHSIX;

- BHOCHTb KOPPEKTHBEI B ICATEIHLHOCTb,
OIICHUBATh COOTBETCTBUE PE3YJIbTATOB IIEIISIM,
OIICHUBATh PUCKHITOCIIEJCTBUN IEATSILHOCTH,
pa3BUBaTh KPEATHBHOE MBIIUICHUE MPH PEIICHUH
YKU3HEHHBIX Tpo0IeM

0) 6a30BBIC HCCIIEAOBATEIIBCKUE ACHCTBUS:

- YMETh OTIEpHUPOBATH TIOHATHSIMH: PAIlMOHATIHHEIE,
UppanroHabHbIE, TOKa3aTeIbHbIE, CTENICHHBIC, JIoTapu(pMuIecKue,
TPUTOHOMETPHUYECKHIE YPAaBHEHHS U HEPABEHCTBA, HX CUCTEMBI;

- YMETh OTIEPHPOBATH MOHATHAMHA: (QYHKIINS, HETIPEPHIBHAS
(byHKIMS, TPOU3BOIHASA, IEpBOOOpa3Has, ONpeIeIeHHbIN

MHTETpall; yMETh HAXOIUTh MPOU3BOAHBIE JIEMEHTAPHBIX (PYHKIIUA,
UCIIOJIB3YSl CIIPAaBOYHbBIE MaTEpUAIIbl; UCCIEA0BATH B MPOCTEHIIINX
cinydasx GyHKIIMM Ha MOHOTOHHOCTb, HAXOAUTh HAaHOOIbIINE U
HauMEHbIINE 3HaUYeHUs! GYHKUUN; CTPOUTH I'padKi MHOTOYJICHOB
C UCMOJIb30BaHUEM allllapaTa MaTeMaTH4YeCKOIO aHAIIN3a,
MPUMEHSTH MPOU3BOJIHYIO MPU PELICHUH 3a/1a4 Ha JBUKCHHE;
peliaTh NPaKTUKO-OPUEHTUPOBAHHBIC 3a/1a4H Ha HAaUOOJIbIIINE U
HAaUMEHbBIINE 3HAYCHUS, Ha HAX0XK/IEHUE yTH, CKOPOCTH U
YCKOPEHUS;

- YMETh ONEPUPOBATH MOHATUAMU: PAllMOHAIbHAS ()YHKIIHS,
nokasareibHas QyHKIHUsA, CTeNeHHast PYHKIUS, JorapudmMuyeckas
byHKIMS, TPUrOHOMETpHUecKue QYHKIUHU, 0OpaTHbIe (QYHKINY;
YMEHHE CTPOUTH TpadUKU U3Y4CHHBIX (DYHKIUH, UCIIOIb30BATh
rpaduKy Ipu U3y4€HUH MPOLIECCOB U 3aBUCUMOCTEH, MPH peIIeHUH
3aja4 U3 APYrux y4eOHbIX IPEIMETOB U 3a/1a4 U3 peabHON )KU3HU;
BBIpaXKaTh POPMYITaMH 3aBUCUMOCTU MEXK/Iy BETUUHMHAMH;

YMETh pelIaTh TEeKCTOBBIE 33/]a4l Pa3HBIX TUIIOB (B TOM YHCIIE Ha
IPOILEHTHI, A0JIM M YaCTH, Ha JABM)KEHHE, PabOTy, CTOUMOCTb TOBApOB U
yCIyT, HAJIOTH, 3aJ1a4M U3 00JIACTH YIPaBIECHUS JTUYHBIMH U
ceMeiHbIMH (DHAHCAMU); COCTABIISITh BRIPDAKEHUS, YPABHCHHUSI,




BIIICTh HABBIKAMU y4eOHO-UCCIIEIOBATEIBCKOM
158 HpOCKTHOﬁ JACATCIIbHOCTH, HABBIKAMU
paspernieHus mpooeM;

BBIABJISATH HpI/I‘II/IHHO-CHCI[CTBCHHLIe CBs3U U
aKTyaJH/ISI/IpOBaTI) 33,213,‘-1}’, BBIABHUT'AaTh FI/IHOTe3y
ce peHIeHI/Ifl, HaXOIUThb aprMCHTBI JUIA
JIOKa3aTeJIbCTBA CBOMX YTBEPKICHUH, 3a1aBaTh
[apaMeTpsl U KPUTEPUU PELICHHUS;
aHaJ'H/I?:I/IpOBaTB HOJ'Iy‘ICHHI)IC B X0JI€ pemeHI/m
3a1a4u pe3y.]'II>TaTI)I, KpI/ITI/I‘-IGCKI/I OIICHUBATh UX
JIOCTOBEPHOCTh, IIPOTHO3UPOBATH U3MEHEHUE B
HOBBIX YCJ'IOBI/IXX;

- YMGTB HepeHOCI/ITI) 3HAHUS B HOSHaBaTeJ’IBHy}O
Y IPAKTHUECKYI0 001aCTH KUZHEACSITEIbHOCTH;
YMGTB I/IHTerI/IpOBaTB 3HAHUS U3 paSHI)IX
MPEAMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIC UJICH, ITPEIIaraTh
OPHUTHHAJILHBIC TIOJIXO/IBI U PEIICHUS;

M CIIOCOOHOCTH MX HMCIOJIE30BAaHUS B
MMO3HABATEIPHON U COIUAIBHOM MPAKTHUKE

HEPABEHCTBA U UX CUCTEMBI 110 YCIOBUIO 3a/1a4M, UCCIIEAOBATh
HOJIy4CHHOE PELICHUE U OLIEHUBATh IIPaBI0M0A00HOCTb PE3YIbTATOB;
YMETb OIIEPUPOBATh MOHATUAMU: CpEAHEE apUPMETHUUECKOE, MEIMaHa,
HauOoJIbllIee U HAaMMEHbIIee 3HAaUCHUs], pa3Max, JUCIIEPCHs,
CTaH/JapPTHOE OTKIOHEHHE YHCIIOBOr0 Habopa; yMETh U3BIICKATh,
UHTEPIPETHPOBATH HHPOPMALIUIO, IPEICTABICHHYIO B Ta0IHIIaX, HA
auarpammax, rpaukax, OTpakarollylo CBOWCTBA pealbHbIX MPOLIECCOB
U SIBJICHUI; IPEICTaBIATh HHPOPMAIIUIO C TOMOIIBIO TaOIUIL U
JMarpaMm; UCCIIEI0BATh CTATUCTUYECKHUE TAHHBIE, B TOM YHUCIIE C
IPUMEHEHHEM I'paUUeCKUX METOI0B U 3JIEKTPOHHBIX CPE/CTB;

YMETb ONIEPUPOBATH MOHATUAMMU: CIIYYalHBIN ONBIT U CIy4alHOE
cOOBbITHE, BEPOSTHOCTD CIYYaliHOTO COOBITHSI; YMEHUE BHIYUCIIATD
BEPOSITHOCTH C UCIOJIb30BAHUEM I'payecKUX METOI0B; IPUMEHATh
(bopMyIIBI CTI0KEHUSI U YMHOKEHHUS BEPOSITHOCTEHN, KOMOMHATOPHBIE
¢bakTel 1 GOpMYIIBI IPU PELIEHUH 33/1a4; OLIEHUBATh BEPOSITHOCTH
peanbHbIX COOBITUI; 3HAKOMCTBO CO

CIIy4allHBIMH BEJIMYMHAMH; YMEHHUE IPUBOAUTH IPUMEPBIIIPOSABICHUS
3aKOHa OOJIBIINX YKMCE B IPUPOJHBIX U OOIIECTBEHHBIX SIBIICHUIX;
YMETbh OIIEPUPOBATh MOHATUAMU: TOYKA, NIPsMas, INIOCKOCTb,
IIPOCTPAHCTBO, IBYTPAHHBIN YroJl, CKPEIUBAIOIIUECS MIPSMBIE,
NapaJuIeIbHOCTD U NEPIECHIUKYIAPHOCTD NPSMBIX U INIOCKOCTEH, yroJl
MEX 1y IPSIMBIMH, YTOJI MEXKIY NPSMOM U INIOCKOCTBIO, YTOJI MEXKAY
IUIOCKOCTSIMH, PACCTOSIHUE OT TOUYKHU JI0 IJIOCKOCTH, PACCTOSTHUE
MEXy IPSIMBIMH, PACCTOSIHUE MEXKy INIOCKOCTSMU; YMEHUE
UCIIOJIb30BATh MPH PEIIEHUH 33]a4 U3yUeHHbIE (DAKThI U TEOPEMBI
IUTAaHUMETPHUH; YMEHUE OLIEHUBATh pa3Mepbl 00bEKTOB OKPY)KAIOLIETO
MUDa;

YMETbH OIIEPUPOBATh MOHATUSAMU: MHOITOTPAHHUK, CEYECHHE
MHOTOTpaHHMKa, Ky0, Mmapajuiesenumnes, npusMa, nupaMmusa, purypa u
MOBEPXHOCTh BPALIEHUS, IMIUH]IP, KOHYC, 11ap, chepa, CedeHus
(Gurypsl BpalieHus, INIOCKOCTh, Kacaromiasics cepbl, HUINHAPA,
KOHYCa, IUIONIab [IOBEPXHOCTHU IUPAMHU/JIbI, IIPU3MBI, KOHYCA,
WIMHApPA, TUI0Iaab chepbl, 00beM Kyda, IpSIMOYTOJIBHOTO
napajuleienuneaa, MMpaMubl, IPU3MbL, HTUIUHAPA, KOHYCA, 11apa;
yMeHue n300pakaTh MHOTOI'PaHHUKH U TIOBEPXHOCTH BPAIIECHUS, UX
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CEUEHUS OT PYKH, C IOMOULIbIO YEPTEIKHBIX HHCTPYMEHTOB U
AJIEKTPOHHBIX CPEJICTB; YMEHHME paclo3HaBaTb CHMMETPUIO B
IIPOCTPAHCTBE; YMEHUE PACIIO3HABATh [IPaBUJIbHbIE MHOTOI'PaHHUKY;
YMETb OIIEPUPOBATh MOHATUSAMU: IBUKEHUE B IPOCTPAHCTBE,
1oI00HBIE (PUTYPHI B IPOCTPAHCTBE; MCIIOIB30BATh OTHOLICHHE
TUIOIAeH TOBEPXHOCTEH U 00BEMOB MTOAOOHBIX (GUTYD MPH

pelIeHNH 3a/1ay;

YMETb BBIYUCIIATH T€OMETPUUYECKUE BEIMUNHBI (IJIMHA, YTOJ, IJIOLIa/1b,
00beM, MIIONIAb TOBEPXHOCTH ), UCIIOJIb3Ys U3ydeHHbIE (POPMYIIBI U
METO/IbI;

YMETb ONEPUPOBATh MOHATUAMU: MPSIMOYTOJIbHAS CCTEMa KOOPAUHAT,
KOOPJMHATHI TOYKH, BEKTOP, KOOPAUHATHI BEKTOPA, CKAJIIPHOE
IIPOU3BE/ICHUE, YTOJI MKy BEKTOPAMH, CyMMa BEKTOPOB,
IPOU3BE/ICHNE BEKTOPA HA YHCJIO; HAXOAUTh C IOMOIIbIO N3YYEHHBIX
bopMyn KOOPAUHATHI CEPEUHBI OTPE3KA, PACCTOSTHIE MEKY ABYMS
TOYKaMU;

YMETbh BBIOMPATH MOIXO SN U3YUEHHBIN METO ISl pEIICHUS
3aJa4d, paclo3HaBaTh MaTeMaTHueckre (hakThl © MaTeMaTHYECKHE
MOJIETU B IPUPOHBIX U OOIIECTBEHHBIX SIBJICHUSAX, B UCKYCCTBE;
YMEHHE MMPUBOJAUTH IPUMEPHI MATEMATHUECKUX OTKPBITUN POCCUHCKOM
Y1 MUPOBOM MaTEMAaTHYECKON HAYKH.

- YMETh ONIEpUPOBATH MOHATUSAMU: ONPEETICHIE, aKCHOMa, TeOpeMa,
CJIEJICTBUE, CBOMCTBO, MPU3HAK, JJOKA3aTeIbCTBO, PABHOCUIILHBIE
bopMyIMpOBKY; yMeHUE (HOPMYIUPOBATH OOpaTHOE U
MPOTUBOTIONIOKHOE YTBEPKACHUE, TPUBOJUTH IPUMEPHI U
KOHTPIPUMEDPBI, HUCIIOJIb30BaTh METOJI MAaTEMAaTHUYECKON UHIYKIINH;
MPOBOAMTD JIOKA3aTENIbHbBIE PACCYXACHUS NP PELICHUH 3a/1a4,
OIICHUBATh JIOTUYECKYIO MTPABUIBHOCTh PACCYXKACHHUIA,

YMETb ONIEPUPOBATh MOHATUAMH: MHOXKECTBO, IIOIMHOKECTBO,
OIepaluy HaJl MHOYKECTBAMU; YMEHHUE MCIIOJIb30BaTh TEOPETUKO-
MHOYKECTBEHHBIN anmapar JJisi ONUCAHUS PEATbHBIX NPOLIECCOB U
SBJICHUH NIPU PEIICHUH 3a/1a4, B TOM YHCIIE U3 APYTHX YUeOHBIX
IIPEIMETOB;

YMETh ONIEPUPOBATH MOHATHIIMU: Tpad, CBA3HBIN rpad, 1epeso,




UKL, Tpad Ha INIOCKOCTH; YMEHHUE 33/1aBaTh M OTIUCHIBATH Tpadbl
pa3IMYHBIMU CTIOCOOAMU; MCTIOJIB30BATh Ipadbl IPU PELICHUHN 33]1ay;
yMeTh CBOOOTHO OTIEPHPOBATH MOHATHIMHU: COYETAHUE, IEPECTAHOBKA,
YUCJIO COYETaHMM, YUCIIO MepecTaHOBOK; OMHOM HbloTOHA; yMeHMe
IPUMEHSATh KOMOMHATOPHBIE (DAKTHI U PACCYKICHUS JUTS PEILICHHSI
3a1a4;

-yMETh OTIEpPUPOBATH MOHATUSIMH: HATYPATHHOE YHCIIO, [IEI0€ YUCIIO,
OCTaTOK I10 MOJIYJIIO, PAIIHOHAIIBHOE YHCII0, HPPAIOHAIBHOE YUCIIO,
MHOYKECTBA HATypPAJIbHBIX, LIEJIBIX, PAlHOHANBHBIX, IEHCTBUTEIBHBIX
YrceN; yMEHUE HCIIOJIb30BaTh MPU3HAKH JIEITMMOCTH, HAUMEHBIITHHA
oOmmii AenuTeNh 1 HaMMEHbIIee o01ee KpaTHOe, anropuT™ EBkimaa
NIPY PEUICHNH 33/1a4; 3HAKOMCTBO C Pa3IMYHBIMU MO3UITHOHHBIMHU
cHCTeMaMH CUUCIICHHS,

yMeTh CBOOOTHO OTIEPHPOBATH MOHATHIMU: CTETIEHb C IENTBIM
nokaszaresieM, KOpeHb HaTypajlbHON CTETIEHH, CTETIEHb C
palMOHAIBHBIM ITOKA3aTeNeM, CTETICHb C ICHCTBUTEILHBIM
(BeIIeCTBEHHBIM) TIOKa3aTeseM, JJorapudm vuciia, CAHYC, KOCUHYC 1
TaHTCHC POU3BOJILHOTO YHCIIA;

YMETb ONIEPHPOBATH MOHATHAMH: TOXKAECTBO, TOXKICCTBEHHOE
npeoOpa3oBaHue, ypaBHEHUE, HEPABCHCTBO, CUCTEMA YPaBHEHUH 1
HEpaBEHCTB, PABHOCWIIBHOCTh YPaBHEHHH, HEPABEHCTB U CUCTEM,
panuoHabHbIE, UPPALMOHATILHBIC, TIOKa3aTeIbHbIC, CTCIICHHbIE,
norapuMUUECKre, TPUTOHOMETPUYECKHE YPaBHEHHS, HEPABEHCTBA U
CHCTEMBbI; YMEHHE PEIIaTh YPaBHEHUs, HCPAaBEHCTBA U CUCTEMBI C
HOMOUIBIO PA3IMYHBIX IIPUEMOB; PELIaTh YPaBHEHUS, HEPAaBEHCTBA U
CHCTEMBI C TTapaMeTPOM; IIPUMEHSTh ypaBHEHHS, HEPABEHCTBA, UX
CHCTEMBI JUIs PEIICHUS MaTeMaTHIeCKHX 3a/1ad 1 3a1a4 U3
pa3IUUHBIX 00JIaCTel HAyKU M PeabHOW JKU3HH;

-yMeTb CBOOOHO ONEpPUPOBATh MOHATUAMMU: rpaduK GyHKIUH,
oOpartHas QyHKIMsI, KOMOO3ULUS QYHKIMH, TMHENHHas QyHKIMS,
KBaJpaTHUHas QYHKIM, CTENIeHHas: QYHKLUS C LIENbIM IT0Ka3aTelneM,
TPUTOHOMETpHUUYECKHE (PYHKIIUU, OOpaTHbIE TPUTOHOMETPUUECKUE
byHKIIMY, TOKa3aTenbHas U Jorapugmuyeckas (yHKIUN; yMEHHUE
CTPOUTH TpapuKH (PYHKIIHIA, BBIOJIHATH IPEOOpa30BaHus I'papUKOB

b yHKIHIA;




YMEHHUE HCII0JIb30BaTh rpauku GYHKIUH JUIS U3y4eHUs POLIECCOB U
3aBHCHMOCTEH MPH PEeIICHUN 33a]a4 U3 IPYTUX YUeOHBIX IPEIMETOB U
U3 pealibHOM JKU3HU; BBIPAXKATh (POPMYIaMH 3aBUCUMOCTU MEXIY
BEJIMYMHAMU;

yMEHHUE CBOOOHO ONEPUPOBATH MOHITHUAMU: YETHOCTh (DYHKIINH,
NEePUOUIHOCTD (DYHKIIUHU, OTPAaHHYEHHOCTH (DYHKIIMHA, MOHOTOHHOCTD
GbyHKIMH, SKCTpeMyM (YHKIUHU, HauOOJIbIIee U HaUMEHBIIIEe
3HaueHus (PyHKIMH Ha IPOMEXKYTKE; YMEHHUE ITPOBOIUTH
UcclleJoOBaHNe PYHKIUU;

YMEHHE UCII0JIb30BaTh CBOMCTBA U IpapUKN PYHKLIUN JUI pelIeHus
ypaBHEHUH, HEPABEHCTB U 3ajJay ¢ apaMeTpaMu; n300paxaTh Ha
KOOPJMHATHOM IIJIOCKOCTH MHOKECTBA PEIICHUIN YPaBHEHHUI,
HEPABEHCTB U UX CUCTEM;

YMETb CBOOOJIHO ONEPUPOBATH MOHATUSAMHU: MOCIE0BATENBHOCTD,
apudmernyeckas mporpeccus, reomeTpuyeckas Iporpeccus,
OECKOHEYHO YOBIBAOIIAs TEOMETPHUUECKAs POTPECCHUST; YMEHUE
3aJlaBaTh MOCJIEI0BATEIBHOCTH, B TOM YHUCIIE C TOMOIBIO
PEKYPPEHTHBIX (GOPMYIT;

YMETb ONEPUPOBATH MOHATHAMMU: HEMPEPHIBHOCTD (PYHKIIMH,
acUMITOTHI rpaduka GyHKLIUY, IepBast U BTOpast IPOU3BOIHAS
(GyHKIUH, TeOMETPUYECKUN 1 (PU3MUECKUI CMBICIT IPOU3BOIHOH,
nepBooOpasHasi, ONpeeICHHbIN HHTErpajl; yMEHUE HaXOIUTh
acUMITOTHI rpaduka GyHKINHU; YMEHHUE BBIUUCIIATH IPOU3BOIHBIE
CYMMBI, IPOU3BEAECHUS, YACTHOTO U KOMIIO3UIIMU (QYHKLUH, HAXOUTh
ypaBHEHME KacaTeabHOU K TpapuKy QpyHKIUY;

YMEHHUE MCI0JIb30BaTh IPOU3BOAHYIO Ul UCCIIEA0BAHUS (QYHKIIHM,
JUI HAXOJKJICHUS HAWTy4IlIero pelieHus B IPUKIAAHbIX, B TOM YUCIIe
COLIMAJIBHO-3KOHOMUYECKUX U (PU3NYECKUX 3aJauax, AJIs ONpeesIeHUs
CKOPOCTHU M YCKOPEHUS1; HAXOJUTh IO U 00beMBbl (puryp c
MIOMOUIBIO UHTETPAJIa; IPUBOJUTH IPUMEPHI MATEMAaTUYECKOTO
MOJICIMPOBaHMS ¢ TOMOIIBIO AU HepeHIInaIbHBIX YpaBHEHHIH;

YMETbH OIIEPUPOBATh MOHATUAMU: KOMIUIEKCHOE YNCIIO, CONPSKEHHBIE
KOMIIJIEKCHBIE YHCIIa, MOAYJIb U apTyMEHT KOMILJIEKCHOTO YUCIIa,
¢dopma 3anucu KOMIUIEKCHBIX Yucell (reoMeTpudeckas,
TPUTOHOMETpHUYECKasl U anreOpanyeckas); yMeTb IPOU3BOJAUTH




apudMeTHIECKIe TeHCTBUS ¢ KOMITJICKCHBIMH YHCIaMU; TPUBOJANUTH
IIPUMEPHI UCII0JIb30BAHUS KOMIUIEKCHBIX YHCEN;

yMeTh CBOOOJTHO OTIEPHPOBATH MOHSATHIMHU: CpeaAHee apu(pMETHIECKOE,
Me/raHa, HauboJIbIiee M HAUMEHbIIee 3HAYCHHUS, pa3Max, AUCIepCHs,
CTaH/IaPTHOE OTKJIOHEHHE ISl ONMCAHMSI YMCIIOBBIX IaHHBIX; YMEHUE
UCCJIEIOBATh CTATUCTUYECKUE JJAHHBIE, B TOM YHCJIE C IPUMEHEHUEM
rpauyecKkux METOJ0B U AJIEKTPOHHBIX CPEJICTB; TpaduUeCcKH
UCCJIEIOBAaTh COBMECTHBIE HAOIOICHHS C IOMOIIBIO JHarpaMmm
paccenBaHus U JIMHEWHON PErpeCcCuy;

YMETb HaXOJIUTh BEPOSATHOCTU COOBITHI C UCIOJIb30BAaHUEM
rpauyecKkux METOJ0B; MIPUMEHSThH ISl pelIeHus 3a1a4 GopMyIIbl
CJIOKEHHS U YMHOXKEHUS BEPOATHOCTEN, GOpMYITy MOTHOMN
BeposATHOCTH, popmyny bepHymnm, komOuHaTOpHBIE (DAaKTHI U
(bopMyIIbl; OLIEHUBATH BEPOSTHOCTU PEATBLHBIX COOBITUI; YMEHUE
OTIepUPOBATh MOHITUSIMU: CIy4aiiHas BEIMUMHA, PacCIpeieieHre
BEpPOSTHOCTEM, MATEMAaTUUYECKOE 0KUAAHNE, TUCIIEPCUS U CTAaHIaPTHOE
OTKJIOHEHUE CITy4ailHOM BETUYMHBI, PYHKIIUU paclpeieieHus 1
IJIOTHOCTU PAaBHOMEPHOIO, MOKA3aTENIBHOIO U HOPMAJIBHOTO
pacnpeneneHuii; yMeHue UCIO0JIb30BaTh CBOMCTBA U3YUYEHHBIX
pacupeneneHui Juisl peleHns 3a/1a4; 3HAKOMCTBO C MOHATUAMU: 3aKOH
OOJIBIINX YKCE, METO/IbI BBIOOPOUHBIX HCCIEA0BAHUN; YMEHUE
MPUBOJIUTH MPUMEPBI IPOSBICHUS 3aKOHA OOJIBIINX YHCEN B
MPUPOJIHBIX U OOIIECTBEHHBIX SBICHUSX;

- YMETb CBOOO/IHO ONEPUPOBATh MOHATUSAMU: TOUKA, MpsMa,
IJIOCKOCTbh, POCTPAHCTBO, OTPE30K, JIy4, IIJIOCKUN yroJl, IBYTPaHHbIN
YTOJI, TPEXTPAaHHBIN YroJl, IEPECEKAOIINECs, TapallieIbHbIE U
CKpEUIMBAIOIIMNECS IPSIMbIE, TAPAILIEIBHOCTD U IEPIEHIUKYISIPHOCTD
NPSIMBIX U IIJIOCKOCTEH, YTOJl MEXAY IPSAMBIMH, YTOJI MEXKIY IPIMON U
IUIOCKOCTBIO, YTOJI MEXy INIOCKOCTSMU; YMEHUE UCII0JIb30BaTh IIPH
pelLIeHUH 3aJ1ay U3y4eHHbIe (DaKThl U TEOPEMBbI IIJIAHUMETPUH; YMEHUE
OIICHUBATh pa3Mepbl 00BEKTOB B OKPYXKAIOLIEM MUPE; YMEHUE
OIIEpUPOBATH NOHITUSIMH: MHOTOTPAHHUK, CEUEHUE MHOTOIPAHHHUKA,
MPaBWJIbHBIN MHOTOTpaHHUK, IPU3Ma, UpaMua, purypa u
MOBEPXHOCTh BpALICHUS, IUIMHID, KOHYC, IIap, chepa, pa3zBepTKa
NOBEPXHOCTHU, CEUEHUSI KOHYCa M IMJIMHAPA, NapaJIeIbHbIE OCH WIH
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OCHOBAHMIO, CEUEHHE I1apa, IUIOCKOCTh, Kacaromascs chepsl,
IMHAPA, KOHYCa; YMEHHUE CTPOUTH CEYCHHE MHOTOT'paHHHKA,
n300paXkaTh MHOTOTPaHHUKH, (PUTYPBI M TOBEPXHOCTH BPALICHUS, HX
CEUEHHsI, B TOM YHCJIE C TIOMOIIBIO SJIEKTPOHHBIX CPEJICTB; YMEHHE
IPUMEHSTH CBOMICTBA TEOMETPHUYECKHX (PUTYP, CAMOCTOSITEIHLHO
(GopMynHpOBaTh OIpEeNICHHs H3y9aeMbIX (PUTYp, BHIABUTATh
TUIOTE3BI O CBOMCTBAX M MPU3HAKAX T€OMETPHUECKIX QHUTYD,
000CHOBBIBATH MITH OTIPOBEPraTh MX; YMEHHE IPOBOIUTH
KJIaccu(UKAIHIO GUTYp 110 pa3TUIHBIM PU3HAKAM, BBITIOJIHSATh
HE0O0XOIMMBIE JIOTIOJTHUTEIBHBIE TIOCTPOCHHUS;

YMETb CBOOOIHO ONIEPUPOBATH MOHATHAMM: IJIOLIAAb (PUTYpBI, 00BEM
(GUrypsI, BeIMYMHA yTiia, PACCTOSHHE OT TOYKH JI0 TUIOCKOCTH,
paccTosiHIE MEXTy PSMBIMHU, PACCTOSHHIE MEXTY TUIOCKOCTSIMH,
Iomazb chepsl, IO Is MOBEPXHOCTH MTUPAMUIIBI, TPU3MBI, KOHYCA,
MIMHAPA, 00BEM Ky0a, TPSMOYTOJIEHOTO Mapasliesienuena,
MUPAMUJIBL, TPU3MBL, IMIIMH]PA, KOHYCA, 11apa; YMEHHE HaX0IUTh
OTHOIIIEHHE 00bEMOB MOJJOOHBIX PUTYD;

YMETb CBOOOJIHO ONEPUPOBATH MOHATHIMHU: IBUKEHHE, TapaJIeIbHBIN
MEPEHOC, CHMMETPHS Ha MIJIOCKOCTH U B MMPOCTPAHCTBE, TOBOPOT,
npeobOpa3zoBaHue MOA00Ms, T000HBIE PUTYPHI; YMEHHE Paclio3HABATh
paBHBIE U NI0JI00HBIE PUTYPBI, B TOM YHUCIIE B IPUPOJIE, HCKYCCTBE,
apXUTEKTYype; yMEHUE UCIOIb30BaTh T€OMETPUYECKIE OTHOLICHUS,
HAXOJUTh FT€OMETPHUUECKHUE BETUUMHBI (JUIMHA, YToJl, IIIoMadb, 00beM)
IIPU PELICHUH 3a]a4d U3 IPYTruX y4eOHbIX IPEIMETOB U U3 pealbHON
KU3HH,

YMETb CBOOOJIHO OMEPUPOBATH MOHATHSAMHU: MPSIMOYTOJIbHAS CUCTEMA
KOOPJMHAT, BEKTOP, KOOPJMHATHI TOYKH, KOOPAUHATHI BEKTOPa, CyMMa
BEKTOPOB, IIPOM3BE/ICHUE BEKTOPA HA YUCIIO, Pa3NI0KEHUE BEKTOpa 0
6a3ucy, CKalsIpHOE MPOU3BEAECHUE, BEKTOPHOE TPOU3BEACHUE, YTOJl
MEX]ly BEKTOpaMH; YMEHHUE HCII0JIb30BaTh BEKTOPHBINA U
KOOP/AMHATHBIM METOJ JUIs pelIeHHsI FTeOMETPHUUECKUX 3aa4 U 3a]au
JIPYTUX y4EOHBIX TPEIMETOB; OTIEPUPOBATH MOHITUAMH: MaTpHIla 2X2
u 3x3, onpeaenurens

MaTpHIIbl, TEOMETPUYECKUN CMBICII ONIPEICIIUTENS;
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YMETb MOJEIIMPOBATH PEAIbHBIC CUTYALlMH HA SI3bIKE MATEMATHUKU;
COCTaBJIATh BBIPAKECHMS, YPABHEHUS, HEPABEHCTBA U UX CUCTEMBI 110
YCIIOBMIO 33J1a4H, UCCIIEIOBAThH ITIOCTPOEHHBIE MOJIENH C
MCII0JIb30BaHUEM ammapara ajareOpbl, MHTEpIPETUPOBATH NOJTyYEHHBIN
pe3yibTaT; CTPOUTh MAaTEMATUYECKUE MOJIEIHN C TIOMOLIBIO
reOMETPUYECKUX ITOHATUN U BEJIMYMH, pEelIaTh CBA3aHHBIE C HUMH
IIPaKTUYECKHE 3a1a4; COCTABIATh BEPOSTHOCTHYIO MOJIENb U
WHTEPIPETUPOBATH MTOIYYECHHBIN pe3yibTaT; PEIIaTh PUKIIAIHBIE
3a/1a4 CPeICTBAMU MAaTEMAaTHYECKOIO aHAJIN3a, B TOM YHCIIE
COIIMAJIBHO- SKOHOMUYECKOTO U (PU3MUECKOT0 XapaKkTepa;

YMEHHE BBIOMPATh NOIXOASIIUNA METOT AJIsl peLICHHs 3a1a4U;
ITOHUMAaHHE 3HAYMMOCTH MAaTEMATUKHU B U3Y4€HHUH NTPUPOIHBIX U
0OIIECTBEHHBIX MPOIIECCOB U SIBICHUI; yMEHUE PACIIO3HABATD
IIPOSIBJICHUE 3aKOHOB MAaT€MATHKHU B UCKYCCTBE, YMEHUE ITPUBOIUTH
IIPUMEPBI MATEMATHYECKUX OTKPBITHI POCCUICKON U MUPOBOU
MAaTeMaTUYECKON HAyKH

OK 02 Hcnonp3oBaTh
COBpPEMEHHBIE CPEJICTBA
MOVCKA, aHAJIN3a U
WHTEPIpETAIIHH
nHpopMmaiuu, u
WH(POPMAIIMOHHBIE
TEXHOJIOTUH IS
BBITIOJTHEHUS 3144
npoheccHoOHALHOU
JeSATEIbHOCTH

B o0nacTv meHHOCTH HayYHOTO TTO3HAHUS:
-c(hOpMHPOBAHHOCTh MHUPOBO33PECHHS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HayKH M OOIIECTBEHHON MPAKTUKHY,
OCHOBAHHOTO Ha JTHAJIOTe KyJIbTYp,
CIIOCOOCTBYIOIIEr0 OCO3HAHHIO CBOETO MECTA B
HOJIMKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHHUE SI3bIKOBOM M UUTATEIHCKON
KYJIbTYPBI KaK CPE/ICTBA B3aUMOICHCTBHS MEKITY
JFOIBMH U TIO3HAHUS MUDA;

OCO3HaHHE [IECHHOCTH HAYy9YHOU JAEATEeIHbHOCTH,
TOTOBHOCTH OCYIIECTBIISATH IPOCKTHYIO U
HCCIIEI0BATENBCKYIO JIEITEIbHOCTD
WHAWBUYAIbHO U B TPYIIIE.

OBnajieHne yHUBEPCAIbHBIMU y4eOHBIMU
M03HABATEIbHBIMU JCUCTBUSMHU:

B) paboTa ¢ uHpOpMaLuei:

BJIa/IeTh HaBBIKAMHU IOJTy4eHUs HHPOpMAIUU U3
VCTOYHHUKOB Pa3HbIX THIIOB, CAMOCTOSITEIHHO

YMETb ONEPUPOBATH MOHATUSAMU: pallMOHANIbHAS QYHKIIHS,
nokaszaTenbHast QYHKIUA, CTeTIeHHas (QyHKIUs, JorapudmMudeckas
GyYHKIUSA, TPUTOHOMETpUYEeCKre (DYHKIIMH, 0OpaTHBIE (YHKIINUM;
YMEHHE CTPOUTH TpaduKU U3Y4EeHHBIX (YHKIUH, UCIIOIb30BATh
rpaduky Npu U3y4eHUH MPOIECCOB U 3aBUCUMOCTEH, IIPU PEILICHUHN
3a]a4 U3 IPYrux yuyeOHbIX MPEeIMETOB U 3334 U3 peajbHOH KU3HH,
BBIpaXKaTh GOpPMYIaMH 3aBUCUMOCTU MEXK/1y BETMUMHAMU;

YMETb ONEPUPOBATH MOHATUSAMU: TOXKAECTBO, TOKIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CUCTEMa ypaBHEHUN U
HEPABEHCTB, PABHOCUILHOCTh YpaBHEHUI, HEPABEHCTB U CHCTEM,
paloHaibHbIe, HppaIMOHANbHbIE, TIOKa3aTeIbHbIC, CTCTICHHEIE,
norapudmMuueckre, TPUrOHOMETPUYECKIE YPaBHEHUS, HEPABEHCTBA U
CUCTEMBI; YMETh pelllaTh ypaBHEHUS, HEPABEHCTBA M CUCTEMBI C
MOMOIIBIO PA3INYHBIX MPUEMOB; pelIaTh ypaBHEHUs, HEPABEHCTBA U
CUCTEMBI C TapaMeTpOM; IPUMEHSATh ypaBHEHUS, HEPABEHCTBA, UX
CUCTEMBI IS PEelIeHUs] MaTeMAaTUYECKUX 3a/1a4 U 33]a4 U3 Pa3TUIHbIX
oOacTeil HayKu U pealbHOM KHU3HH;

- YMeTh CBOOOJIHO OTIEPUPOBATH MOHATHAMMU: JBIKEHHE,
napajsiesbHbI NepeHOC, CHMMETPHS Ha TNIOCKOCTH U B IPOCTPAHCTBE,
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OCYIIECTBIISTH MIOUCK, AHAIN3, CHCTEMAaTH3AIHIO
Y MHTEPIPETANNIO HHPOPMAIIUU PA3THIHBIX
BHJIOB ¥ JOPM IPEICTABICHUS;

CO3/aBaTh TEKCTHI B pa3IMIHBIX (popmarax ¢
y4ETOM Ha3HA4YCHUS WH(OPMAIIUU U IIETICBOM
ayIUTOPUH, BEIOUpasi ONTUMATIBHYIO GOpMY
TIPEJICTABJICHNS ¥ BH3yaIH3aIuy;

OIICHUBATH JJOCTOBEPHOCTb, ISTUTUMHOCTb
nH(OpPMAIINHN, €€ COOTBETCTBHEC NIPABOBHIM H
MOPAITEHO-3TUYECKHM HOPMaM;

HCIT0JIb30BaTh CPEJICTBA NH(POPMAITUOHHBIX U
KOMMYHHKAITMOHHBIX TEXHOJIOTHIA B PEIICHUN
KOTHUTHBHBIX, KOMMYHUKATUBHBIX U
OpraHu3aIMOHHBIX 3314 C COOTI0IEHUEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKU
0€30MacHOCTH, TUTUEHBI, PECYPCOCOEPEIKEHNS,
MPABOBBIX U ATUYECKUX HOPM, HOPM
MH(POPMAITMOHHOM 0€30TacHOCTH;

BJIQJIETh HaBBIKAMHU PACIIO3HABAHUS U 3aIIUThI
nHpopManuu, HOOPMAITMOHHONW 0€301TaCHOCTH
JTUYHOCTH

HOBOPOT, TpeoOpa3oBanue 1moaoous, mogooHbIe GUTyphl; yMETh
pacro3HaBaTh paBHbBIE U MOJI00HBIE (PUTYPHI, B TOM YHCIIE B IPHPO/IE,
HCKYCCTBE, aPXUTEKTYPE; YMETh HCII0JIb30BaTh T€OMETPUICCKUE
OTHOIIEHHUSI, HAXOIUTh T€OMETPUIECKUE BEIIMYNHBI (IJTMHA, YO,
ioniaab, 00beM) MpH PELIeHUH 3aJa4 U3 IPYrux y4eOHbIX IPEIMETOB
Y U3 PEAIbHOM )KU3HU

OK 03 ILnanupoBath u
pealin30BbIBATh
coOCTBEHHOE
npodeccuoHalbHOE U
JTUYHOCTHOE pPa3BUTHE,
MpeANPUHIMATENBCKYIO
JeSITENEHOCTD B
npodeccruoHaIbHON
cdepe, UCTIOIBL30BATH
3HAHUS 10 PUHAHCOBOM
IPaMOTHOCTH B
Pa3TMYHBIX KU3HEHHBIX
CUTYaIUSIX

B ob6nactu 1yXOBHO-HPaBCTBEHHOTO
BOCIIMTaHUS:

- chopMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS,
ATHYECKOTO MOBEICHHUS,;

CIOCOOHOCTh OIICHUBATH CUTYAILIUIO U IIPUHUMATh
OCO3HAHHBIC PEIICHHSI, OPUCHTUPYSCH Ha
MOpPaJIbHO- HPaBCTBEHHBIE HOPMBI U IICHHOCTH;
0CO3HAHME JIMYHOTO BKJIaJa B MOCTPOCHUE
YCTOHYHBOTO OYIYIIETO;

OTBETCTBECHHOE OTHOIICHUE K CBOMM POJIUTEIISIM
U (M) IPYTUM YJIEHAM CEMbH, CO3/IaHUI0 CEMbHU
Ha OCHOBE OCO3HAHHOTO MPHUHSATHUS [ICHHOCTEH
CEMEWHOI KU3HU B COOTBETCTBUU C TPAIUIIASIMHU
Hapo0B Poccuu;

YMETh ONIEPUPOBATH MOHATHIMU: PAallMOHAIbHbIE, UPPALMOHAIbHBIE,
HOKa3aTeJbHbIE, CTENIEHHBIE, JIorapu(pMUIECKUe, TPUTOHOMETPUUECKUE
YPaBHEHMS U HEPABEHCTBA, UX CUCTEMBI;

YMETh ONEPUPOBATH MOHATUSMU: MHOTOT'PaHHUK, CEUYCHHE
MHOIOI'paHHMKa, KyO0, mapajuienenumnes, npusMa, nupaMusa, purypa u
IOBEPXHOCTh BPALICHUS, IMIHH]IP, KOHYC, 11ap, chepa, CedeHus
(Gurypsl BpaleHus, INI0OCKOCTh, Kacaromascs chepbl, HUINHIpPA,
KOHYCa, TUIOIIA/lb IOBEPXHOCTH MUPaMUbl, IPU3MBI, KOHYCA,
WIMHApPA, TUI0Iaab chepbl, 00beM Kyda, IpSIMOYTOJIBHOTO
napajenenunena, upaMuabl, pU3MbI, LWIMHpA, KOHYCa, 11apa;
yMeHue u300paxaTb MHOTOI'PaHHUKH U TIOBEPXHOCTH BpAILlEHUs, UX
CEYEHUs OT PYKH, C TOMOLIbIO YEPTEKHBIX NHCTPYMEHTOB U
JJIEKTPOHHBIX CPEACTB; YMETh PAaCIIO3HABAaTh CUMMETPHIO B
IPOCTPAHCTBE; YMETh Paclo3HaBaTh IPABHIIbHBIE MHOTOTPAHHUKH;
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OginajieHue yHUBEPCAIbHBIMU PETYISITUBHBIMU
JCUCTBUSAMU:

a) caMOOpraHu3aIus:

CaMOCTOSITENIBHO OCYLIECTBIISITh
[103HABATENbHYIO AEATEIbHOCTD, BBISBIAThH
npo0OJIeMBbl, CTaBUTh U (POPMYITHPOBATH
coOCTBEHHBIE 3a/1a4M B 00pa3oBaTeIbHON
NESTETHFHOCTH M )KU3HEHHBIX CUTYaIIUSIX;
CaMOCTOSITEJIBHO COCTABJIATH IJIaH PEIICHUS
po0JIeMBbI C YIETOM UMEIOIINXCS PECYPCOB,

0) CaMOKOHTPOJIb!

HCII0JIb30BATh MTPUEMBI pe(IeKCUU Al OLIEHKH
CUTYaIlH, BBIOOpa BEPHOTO PELLIEHUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO
MPUHUMATD PEIICHUS 110 X CHIKEHHIO;

B) SMOLIMOHAJIbHBIM HHTEIIEKT,
MIpeAIoaraonmii copMrUpoOBaHHOCTS:
BHYTPEHHEN MOTHUBAIIUH, BKIIOYAOIIEH
CTpeMJICHHE K IOCTHKEHUIO LIENIH U yCIeXY,
ONTUMM3M, UHUIIUATUBHOCTh, YMEHUE
JeMCTBOBATh, UCXOMS U3 CBOUX BO3MOXKHOCTEH;
SMIATHH, BKJIIOYAIOIIEH CIOCOOHOCTh MOHUMATh
SMOIIMOHAIBHOE COCTOSIHUE IPYTUX, YIUTHIBATH
€ro IpH OCYILECTBICHIUH KOMMYHHUKAIUH,
CIOCOOHOCTH K COUYYBCTBHIO M CONIEPEKUBAHUIO;
COIIMANIbHBIX HABBIKOB, BKIIFOYAIOITNX
CIOCOOHOCTH BBICTpanBaTh OTHOILIIECHUS C
JPYTUMU JIOAbMHU, 3200 TUTHCSI, TPOSBIISATH
WHTEpEC U pa3peliaTh

KOH(IUKTHI COOCTBEHHBIX BO3MOKHOCTEH U
MPEIIIOYTEHU;

JTaBaTh OLIEHKY HOBBIM CUTYAIIHIM;
CocoOCTBOBATH (POPMHUPOBAHUIO U MTPOSBICHUIO
ITUPOKOM SPYIUINH B PA3HBIX 00JaCTSIX 3HAHUH,
MTOCTOSIHHO TOBBINIATH CBOM 00pa30BaTENbHBIN U

YMETb OIIEPUPOBATh MOHATUAMU: MPSIMOYTOJIbHAS CUCTEMA KOOPUHAT,
KOOpJMHAThl TOYKH, BEKTOP, KOOPAUHATHI BEKTOPA, CKAJIIPHOE
IIPOU3BE/ICHUE, YTOJI MEKY BEKTOPAMH, CyMMa BEKTOPOB,
IIPOU3BE/ICHNE BEKTOPA HA YHUCJIO0; HAXOAUTh C IOMOIIbIO U3YYEHHBIX
(bopMyIT KOOPIMHATHI CEPEANHBI OTPE3KA, PACCTOSHUE MEKTY IBYMS
TOYKaMU
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KYJIbTYPHBIN YPOBEHb;

OK 04 D¢ dexTuBHO
B3aMMO/ICMCTBOBATh U
paboTaTh B KOJIJICKTUBE
Y KOMaH/Ie

TOTOBHOCTH K CAMOPA3BUTHIO,
CaMOCTOSATEIILHOCTH ¥ CAMOOTIPE/ICIICHHUIO;
-OBJIQJICHUE HABBIKAMU y4EOHO-
HCCIIEI0BATENBCKOM, POEKTHON U COUUAIILHOU
NEeSITSIILHOCTH;
OBnaneHue  yHUBEPCAIbHBIMHU
KOMMYHHKATHBHBIMH JICHCTBUSMHU:
0) coBMecTHas ACSITEIBHOCTD:
- IOHUMaTh W

HCIIOJTb30BATHIIPEUMYIIIECTBA KOMAH THOM
Y UHIAWBUIYAJILHON pabOThI; MPUHUMATH TSN
COBMECTHOH JIeITeITLHOCTH, OPraHU30BhIBATh H
KOOPJIMHUPOBATH JICUCTBHS 110 €€ JOCTHKCHHIO:
COCTAaBJIATh IUIaH JIEHCTBHM, paclpeesiTh poJin
C Y4eTOM MHEHHI y4aCTHUKOB 00CYKIaTh
pe3yNbTaThl COBMECTHOU PabOTHI;
KOOPJIMHUPOBATH U BBITIOJIHATH PadOTy B
YCIIOBUSIX PEAIbHOTO, BUPTYaJIbHOTO U
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
OCYILIECTBIISITh TO3UTUBHOE CTPATEIHUECKOE
MOBE/ICHNE B PA3IMYHBIX CUTYalUsIX, IPOSBISTH
TBOPYECTBO M BOOOpaKEeHUE, OBITh
WHULUATUBHBIM.
OBnaseHne yHUBEpPCAIbHBIMU PETYISTUBHBIMH
NIEUCTBUSIMU:
T') IPUHATHE ce0s U IPYTUX JIIOICH:
MIPUHUMATh MOTHBBI U apTYMEHTBI IPYTUX JIFOIei
MIPHU aHATTU3€ PE3YyIbTaTOB JAESITENLHOCTH;
MIPU3HABATh CBOE MPABO U MPABO APYTUX JIOCH
Ha OIIHUOKH;
pa3BHUBaTh CIIOCOOHOCTH MOHUMATH MUD C
MO3UIIMHU IPYTOTO YeTOBEKa

YMETb OIIEPUPOBATH MTOHATUAMMU: CIy4alHBIN OIBIT U CIIy4alHOE
COOBITHE, BEPOSATHOCTH CIY9aHOTO COOBITHS; YMETh BBHIUYUCIATH
BEPOSATHOCTH C UCIIOJIb30BaHUEM I'Pah)UIeCKUX METOJIOB; TPUMEHSTh
(GOpMYITBI CTIOKEHHS U YMHOKEHHSI BEPOSTHOCTEH, KOMOMHATOPHBIC
(axTel 1 GOPMYIIBI IPU PEIICHUN 337a4; OLEHUBATH BEPOSTHOCTH
peabHBIX COOBITHI; 3HAKOMCTBO CO CITyYaifHBIMU BEIMYMHAMU;
YMEHUE MPUBOTUTH TPHUMEPHI TPOSIBIICHHSI 3aKOHA OOJIBIINX YHCEN B
NPUPOIHBIX ¥ OOIIECTBEHHBIX SIBIICHUSIX;

yMeTh CBOOOJTHO OTIEPHPOBATH MOHATHIMU: CTETIEHb C IENTBIM
1oKazaresieM, KOpeHb HaTypaJIbHON CTENEHH, CTEIIEHb C
palroHaTFHBIM TIOKa3aTeleM, CTENEHb C JICHCTBUTEIbHBIM
(BeIlIeCTBEHHBIM) MTOKa3aTesneM, Jorapudm ymucia, CHHyC, KOCUHYC U
TaHT'€HC [TPOU3BOJILHOTO YHCIIA;

YMETb CBOOOJIHO ONEPUPOBATH MOHATHAMM: TpapuK GyHKINHU,
oOpartHas QpyHKIHs, KOMITO3UIHS GYHKIMH, JIMHEHHAsT QyHKITUS,
KBaJpaTuyHas QyHKIMS, cTerieHHas (YHKIIMS C LIEeIbIM MTOKa3aTeNeM,
TpUTOHOMETpHUECKre (QYHKIIMH, 0OpaTHbIE TPUTOHOMETPUUYECKUE
byHKIIMHY, TTIOKa3aTebHAs U JIorapudmudeckas (yHKIIHH; yMETh
CTpOouTh rpaduku GyHKITUH, BBITIOJHATH MpeoOpa3oBaHus rpagukoB
byHKIU;

YMETb UCIOIb30BaTh rpa@UuKu QYHKUIUN U U3YYEHUS NIPOLIECCOB U
3aBHCHMOCTEH MpU pelIeHUH 3a/1a4 U3 APYruX y4eOHBIX MPEAMETOB U
U3 pealibHOM KU3HU; BEIPAXKaTh (OPMYIaMH 3aBUCUMOCTU MEXKIY
BEJIMYMHAMU;

CBOOOHO OMEpUPOBATH MOHATUAMU: YETHOCTD (DYHKIIHH,
NEPUOUYHOCTD (PYHKIIUHU, OTPAHUYEHHOCTH (DYHKIIMH, MOHOTOHHOCTh
byHKIMH, SKCTpeMyM (YHKIIUU, HAaHOOJIbIIIee U HAUMEHbBIIIEee
3Ha4YeHUs (QYHKIUU HA IPOMEXKYTKE; YMETh POBOJUTDH UCCIIE0OBAHHE
byHKIHH;

YMETh UCII0JIb30BaTh CBOMCTBA U rpaduku GyHKUUN A peIeHus
ypaBHEHMH, HEPAaBEHCTB U 33/1a4 ¢ IapaMeTpamMu; H300pakaTh Ha
KOOP/AMHATHOM MJIOCKOCTH MHOXECTBA PEIICHUI YpaBHEHU,
HEPaBEHCTB M UX CUCTEM
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OK 05 OcyecTBisTh
YCTHYIO ¥ TUCHMEHHYIO
KOMMYHHUKAIIHIO Ha
rOCyJapCTBEHHOM SI3BIKE
Poccniickoit denepanun
C y4eTOM 0COOEHHOCTEH
COLMABHOTO U
KyJIBTYPHOTO KOHTEKCTa

B o0itacti 3cTeTH4ecKoro BOCITUTaHUS:
3CTETUYECKOE OTHOLIEHUE K MUPY, BKIHOYAst
ACTETHUKY ObITa, HAYYHOTO U TEXHUYIECKOTO
TBOPYECTBA, CIIOPTA, TPY/Aa U OOIIECTBEHHBIX
OTHOIIICHUM;

CIIOCOOHOCTH BOCIIPUHUMATH PA3JTUYHBIC BHJIBI
HCKYCCTBa, TPAJIUIIMN U TBOPUYECTBO CBOETO U
JIPYTUX HAPOJOB, ONIYIIATh YMOIIMOHAIEHOE
BO3/ICHCTBUE UCKYCCTBA;

yOEXJIEHHOCTh B 3HAYMMOCTH JJISl IMYHOCTH U
00111ecTBa OTEYECTBEHHOTO U MUPOBOTO
HCKYCCTBA, STHUYECKHUX KYJIbTYPHBIX TPAJIUIIHN 1
HapOJHOTO TBOPYECTBA;

TOTOBHOCTH K CAMOBBIPXEHHUIO B PA3HBIX BHJIAX
HCKYCCTBa, CTPEMJICHUE TIPOSBIISITh KAUeCTBA
TBOPYECKOU JIMYHOCTH;

OBnazneHue yHUBEpCAIbHBIMU
KOMMYHHKATUBHBIMU JCHCTBUSAMMU:

a) oOrmieHue:

OCYILIECTBIISITh KOMMYHUKAIIUU BO Bcex chepax
KU3HU;

pacrno3HaBaTh HeBepOaJbHbIE CPE/ICTBA
oOLIeHMs, MOHUMATh 3HAYEHUE COLIUATbHBIX
3HAKOB, PACIO3HABATh MPEANOCHIIKU
KOH(DIUKTHBIX CUTYallHi U CMATYAThH
KOH(JIMKTHI;

Pa3BepHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY
3pEHUSIC UCTIOJIB30BAHUEM SI3BIKOBBIX CPEJICTB

- YMETh OTIEpHPOBATH MOHATHAMHU: CpeaHee apupMeTHIecKoe,
MeraHa, HauboJiblee M HAaMMEHbIIIee 3HAYCHUS, Pa3Max, JUCIIePCHs,
CTaHJAPTHOE OTKIOHEHHE YHCIOBOTO HA0OPa; YMEHUE U3BIICKATh,
UHTEPIPETHPOBATH HHPOPMALIUIO, IPEICTABICHHYIO B Ta0NIMIIaX, HA
IrarpaMMax, rpaukax, OTpaKaromryt CBOHCTBa

peaJIbHBIX MTPOLIECCOB U SBJICHUH; IPECTABIATH HH(OPMALIUIO C
MOMOMUIBIO TaOIHI] U JUarpamMmm; UCCIe0BaTh CTATUCTUYECKUE TaHHBIE,
B TOM YHUCJIE C IPUMEHEHUEM rpapuueCcKUX METOJOB U AIEKTPOHHBIX
CPEICTB;

YMETb ONEPUPOBATh MOHATUSAMU: TOUKA, MPsAMasi, IIIOCKOCTb,
POCTPAHCTBO, IBYTPaHHbBIN YIroJl, CKPELIUBAIOLIUECS MPSMBIE,
NapajuIeIbHOCTh U NEPIEHIUKYISIPHOCT MPSIMBIX U MJIIOCKOCTEH, yro
MEX/1y MPSMBIMH, YTOJI MEXAY MPSMOM U IJIOCKOCTBIO, YIOJl MEXY
IUIOCKOCTSIMU, PACCTOSIHUE OT TOYKHU JI0 MJIOCKOCTH, PACCTOSTHUE
MEX/1y MPSMBIMH, PACCTOSIHUE MEX]Ty IIIOCKOCTSAMU;

YMETb UCIIOJIb30BaTh P PEIICHUHU 334 U3YYCHHbIE (PaKThl U
TEOPEMBI IJIAHUMETPUH; YMEHUE OLIEHUBATh Pa3Mepbl 00bEKTOB
OKPYXKAKOIEro Mupa

OK 06 IIposBisaTe
IPaXIaHCKO-
MaTPUOTHYECKYIO
MO3HIIHIO,
JEMOHCTPUPOBATh
OCO3HAHHOE MOBEICHUE
Ha OCHOBE

0CO3HaHHE 00YYaIOIUMUCS POCCUICKON
IPa’KIaHCKOW UJIEHTUYHOCTH;
LIEJICHAIIPABJICHHOE Pa3BUTHE BHYTPEHHEH
MTO3ULIMH JINYHOCTH HA OCHOBE JYXOBHO-
HPaBCTBEHHBIX LIEHHOCTEN HapoaoB Poccuiickon
denepanny, UICTOPUUECKUX U HALIMOHAJILHO-

- YMCTh OIICPUPOBATH ITIOHATHAMUA: IPAMOYT'OJIbHAA CUCTEMA
KOOpAUHAT, KOOPAUHATBHI TOUYKHU, BEKTOP, KOOPAUHATHI BEKTOPA,
CKaJIIpHOC MPOU3BCACHUC, YT'OJI MCIKAY BCKTOpaAMU, CyMMa BEKTOPOB,
IMMPOU3BCACHUC BCKTOPA HA YHUCJIO, HAXOAUTH C IIOMOIIBIO U3YUCHHBIX
(I)OpMy.II KOOPAWHATLI CCPECAUHBI OTPE3KA, paCCTOAHUC MCKIY ABYMS
TOYKaMH,
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TpaJAUIIMOHHBIX
00I1IeYeII0BEUCCKIX
IICHHOCTEH, B TOM YHCIIC
C Y4ETOM rapMOHU3ALNHI
MEKHAITMOHAJIBHBIX U
MEXPEIIUTHO3HBIX
OTHOILIEHUW, TPUMEHSATh
CTaH1apThl
AHTUKOPPYINLIHOHHOTO
MMOBEJICHUS

KYJIBTYPHBIX TPAIULINN, (POPMUPOBAHUE CUCTEMBI
3HAYUMBIX [IEHHOCTHO-CMBICIIOBBIX ~YCTaHOBOK,
AHTUKOPPYILIUOHHOTO MHUPOBO33pPEHUS,
MEXPEJTUTHO3HbIX OTHOIIEHUH, IPUMEHATh
CTaH/IapThl aHTUKOPPYIILIMOHHOTO TIOBEACHUS
MIPaBOCO3HAHUS, IKOJIOTUYECKON KYIIBbTYpBI,
CIIOCOOHOCTH CTaBUTb LIEIHN U CTPOUTH
YKU3HEHHBIE IIJIaHbI;

B yacTu rpaxJaHCKOro BOCIIUTAHUS:

OCO3HAHHE CBOMX KOHCTUTYLIMOHHBIX IIPaB U
00s13aHHOCTEH, YBOKEHHE 3aKOHA U
MIPaBOTIOPSIIKA;

MPUHSATHE TPAJIULIMOHHBIX HAITMOHAJIBHBIX,
0011e4eI0BeUeCKUX T'YMAaHUCTUYECKUX U
JEMOKPAaTUYECKUX IEHHOCTEH;

TOTOBHOCTbH ITPOTUBOCTOATH UJIEOJIOTUU
AKCTpEMHU3Ma, HAITMOHAIU3MA, KCeHohoonH,
JUCKPUMHHALIMY 10 COLUAIBHBIM, PEITUTHO3HBIM,
pacoBbIM, HAIMOHAJIbHBIM ITPU3HAKAM;
TFOTOBHOCTb BECTH COBMECTHYIO JIEATEIBbHOCTD B
MHTEpecax rpa’kJaHCKOTo OOIIecTBa,
y4acTBOBATh B CAMOYIIPABJICHUH B
o011eo0pa3oBaTeIbHOM OpraHU3aluy U JeTCKO-
FOHOILIECKMX OpraHu3alusix;

YMEHHUE B3aUMOACHCTBOBAThH C COLIMATIBHBIMU
WHCTUTYTaMH B COOTBETCTBHUH C UX (PYHKIUAMU U
Ha3HAYCHUEM;

FOTOBHOCTb K T'YMAHUTAPHOW U BOJIOHTEPCKOU
NESITEIBHOCTH;

MaTPUOTUYECKOIO BOCIIUTAHHUS:
c(hOpMUPOBAHHOCTH POCCHICKOM T'paXaaHCKON
UJEHTUYHOCTH, NaTPUOTU3MA, YBaXKEHHUS K
CBOEMY HapoJy, YyBCTBa OTBETCTBEHHOCTH
nepen PonuHou, ropaoctu 3a cBOM Kpai, CBOIO
Ponuny, cBOM S3bIK U KyJIbTYpy, IPOLLIOE U

-yMETh BBIOMPATh MOIXOASAIINA U3YYSHHBIH METOT ISl pEIICHUS
3aJauu, paclo3HaBaTh MaTeMaTuyeckue (paKThl 1 MaTEMaTUYECKHE
MOJIEJIN B TIPUPOIHBIX M OOIIECTBEHHBIX SIBJICHUSAX, B UCKYCCTBE;
yYMEHHUE IPUBOAUTH IIPUMEPBI MATEMAaTUYECKUX OTKPBITUI POCCUMCKOMN
Y MHPOBOM MaTeMaTU4ECKON HAYKH.

- YMETb OIIEpUPOBATH MOHATUAMU: CIIy4alHBIA OIIBIT U CIIy4allHOE
COOBITHE, BEPOSTHOCTD CIIYYalHOTO COOBITHSI; YMETh BBIUYUCIISATD
BEPOSITHOCTH C UCIOJIb30BAaHUEM I'pahuIeCKUX METOA0B; PUMEHSITh
(bOpMyJIbI CII0KEHUS U YMHOKEHHUS BEPOSITHOCTEN, KOMOMHATOPHBIE
(bakTel ¥ GOPMYIIBI IPU PELIEHUH 33/1a4; OLIEHUBATh BEPOSITHOCTH
peaJIbHBIX COOBITHI; 3HAKOMCTBO CO CIyYalHBIMU BEIMUNHAMU;
YMEHHE MMPUBOIUTH IPUMEPHI MPOSBIECHUS 3aKOHA OOJIBIINX YHCET B
IIPUPOJIHBIX U OOIIECTBEHHBIX SBIECHUSIX
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HACTOSIIEE MHOTOHAIIMOHAILHOTO HapoJa
Poccun; 1eHHOCTHOE OTHOIIEHUE K
rOCyJapCTBEHHBIM CUMBOJIAM, HCTOPUYECKOMY U
MIPUPOTHOMY HACTICAUIO, TAMATHHKAM,
TpaauIsaM Hapo10B Poccuu, nocTrxeHusm
Poccun B Hayke, HCKycCTBE, CIIOPTE,
TEXHOJIOTHSIX U TPYJE;
ujenHas yoexxJ1IeHHOCTh, TOTOBHOCTH K
ciyxeHuto u 3anure OTedecTna,
OTBETCTBEHHOCTbH 3a €r0 CYIh0Yy; OCBOCHHBIE
00yUaroUUMUCS MEXIPEIMETHBIE
TTOHATHUS Y YHUBEPCAIbHBIC YIeOHbIE
NercTBUS (pEryIsITUBHBIC,
TO3HaBaTEIbHBIC, KOMMYHUKATUBHBIC);
CIOCOOHOCTH MX HUCIIOJIH30BAHUS B
MO3HABATEJILHOM U COI[MAILHOM MPAKTHKE,
TFOTOBHOCTbB K CAMOCTOSITEIEHOMY
IJTAHUPOBAHUIO M OCYIIECTBIICHUIO YUeOHOM
NeSITeIbHOCTH, OpraHU3aIul yueOHOTOo
COTPYHHMYECTBA C [1€1arOTM4eCKUMU
pabOTHUKAMU U CBEPCTHUKAMU, K yJaCTHIO B
MOCTPOCHUH MHAUBUAYAILHON 00pa30BaTeIbHOM
TPaCKTOPUHU;
OBJIaJICHUE HaBbIKAMU y4EOHO-
HCCIEN0BATENbCKON, TPOEKTHON U COLIMATBLHOU
NESATEIbHOCTH

OK 07 CogeiicTBOBaThH
COXPaHCHHIO
OKpY’Karollen cpebl,
pecypcocOepexeHuIo,
MIPUMEHSTH 3HAHUS 00
W3MEHEHHH KIIMMaTa,
MIPUHIIAIIBI OEPEKITUBOTO
MIPOU3BO/JICTBA,
3QPEeKTUBHO

HE IPUHUMATh JACHCTBUS, IPUHOCSILNE BPE]L
OKPY’KAIOILIEH CpeLE;

yYMETh MPOTHO3UPOBATh HEOIArONPHUSITHBIE
JKOJIOTMYECKUE MOCIEACTBUS IPEANPUHUMACMBIX
JNEUCTBUMN, IPEAOTBPAIIATh UX;

PaCLIUPUTB OIBIT AEATEIBHOCTH YKOJIOTUYECKON
HaNpaBJICHHOCTHU; pa3pabaThIBATh IJIAH PEIICHUs
poOJIeMBbI C YUETOM aHaTN3a UMEIOLIHXCS
MaTepUaIbHbIX U HEMAaTEPUAJIbHBIX PECYPCOB;

- YMETh ONEPUPOBATH MOHATUAMU: (DYHKIIMSI, HETIpephIBHAS (HYHKIIUSA,

IPOM3BO/IHAS, 1EPBOOOPA3HAs, ONpe/IeIEHHbIH HHTErpaJl; yMETh
HaXOJIUTh MPOU3BOHBIE AIEMEHTAPHBIX (PYHKLUH, HCTIONB3YS
CIpaBOYHBIE MaTepHalIbl; UCCIEI0BATh B MPOCTEHIIINX CITydasx
(GYHKIIMM Ha MOHOTOHHOCTb, HAXOIUTh HANOOJIBIINE U HAUMEHBILINE
3Ha4YeHUs (QYHKLUH; CTPOUTH IpapUKH MHOTOUWIEHOB C
UCIIOJIb30BAHUEM allllapaTa MaTeMaTUYeCKOTro aHalIMu3a; MIPUMEHSTh
IIPOM3BOJIHYIO ITPH PELICHUH 3a/1a4 Ha JB)KEHHE; PEIaTh
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JENCTBOBATH B
Ype3BbIYaNHBIX
CUTYaIUIX

OCYIIECTBJISITh LI€JICHANIPABICHHBIN MOUCK
MIEPEeHOCca CPEACTB U CIIOCOOOB ACHCTBHS B
podecCHOHABHYIO CPEY;

YMETh IEPEHOCHUTH 3HAHUS B IO3HABATEIBHYIO U
MIPAKTUIECKYIO 00JIACTH KU3HEICATCIILHOCTH,
npesiaraTh HOBbIE MPOEKTHI, OLICHUBATh UJCH C
TO3UIIMN HOBU3HBI, OPUTMHAILHOCTH,
MPAaKTUYECKON 3HAYUMOCTH;

JTaBaTh OIEHKY HOBBIM CUTYaIlUsIM, BHOCHUTH
KOPPEKTHUBBI B JIEATEILHOCTh, OLICHUBATh
COOTBETCTBHUE PE3YNIHTATOB LEJISIM

NPaKTUKO-OPUEHTHPOBAHHBIC 33724l Ha HAaHOOJIbILINE 1 HAUMEHbIITNE
3HAuUEHUs, HA HaX0XJACHUE ITyTH, CKOPOCTH U YCKOPEHMUS;

YMETb ONEPUPOBATh MOHATUSAMU: IBUKEHUE B IPOCTPAHCTBE,
1oI00HBIE (PUTYPHI B IPOCTPAHCTBE; MCIIOIB30BATh OTHOLICHHE
IUIOIAeH OBEPXHOCTEH M 00BEMOB MOAOOHBIX (PUTYpP TP PEIICHUN
3ajay;

YMETb BBIYUCIIATH T€OMETPUUYECKUE BEIMUNHBI (IJIMHA, YTOJ, IIJI0LIa/1b,
00beM, MIIONIAb TOBEPXHOCTH ), UCIIOJIb3Ys U3ydeHHbIE (POPMYJIIBI U
METO/1bI

[IK 1.4. Onpenensate
Ka4eCTBO MPOJYKIUN
PacTEeHHEBOICTBA.

- TOTOBHOCThH K TPYAY, OCO3HAHUE IIEHHOCTH
MacTepCTBa, TPYI0JIIO0HE;

- TOTOBHOCTE K aKTUBHOU JIeITCILHOCTU
TEXHOJIOTHYSCKOM M COIMAIIbHOM
HaIpaBJIEHHOCTH, CTIOCOOHOCTh MHUIIMHPOBATb,
IJTAHUPOBATh U CAMOCTOSITEIIBHO BBITIOJIHSThH
TaKy10 JEATEeIbHOCTD;

- CaMOCTOATEIHLHO (POPMYIIUPOBATH
aKTyaJIM3UpPOBATh MPOOJIEMY, pacCMaTPUBATh €
BCECTOPOHHE;

-OMpPEeAeIIATh EIU AEATEIbHOCTH, 33]1aBaTh
MapaMeTpbl U KPUTEPUU UX JOCTUKEHUS;

- BBISIBJISITh 3aKOHOMEPHOCTU U MPOTHUBOPEUHUS B
paccMaTpUBAEMBbIX SIBICHUSIX

CdopmupoBaHHOCTH MIPEJICTABICHUN O MAaTEMaTUKE KaK YacTH
MHPOBOM KYJIBTYPBI M O MECTE MATEMATUKN B COBPEMEHHOMN
UBUJIN3AIUH, O CIOcO0axX OMUCaHUS HA MaTEMaTHYECKOM SI3bIKE
SABJICHUH peajbHOTO MUpa; BrnajaeHne cTaHIapTHRIMU IpUEMaMHU
pEILICHHs palMOHAIbHBIX U UPPALMOHAIBHBIX, I0KA3aTEIbHBIX,
CTCIICHHBIX, TPUTOHOMETPUYECKHUX YPABHEHUH U HEPABEHCTB, UX
CUCTEM; UCIIOIB30BAHUE FOTOBBIX KOMIIBIOTEPHBIX IPOTPAMM, B TOM
YHCIIe U1 IOMCKA IYTH PEIIECHHS U WLTIOCTPALIMY PEIICHUS
YPaBHEHUI U HEPABEHCTB; BianeHne 0CHOBHBIMY MOHATHIMU O
IUIOCKUX U MPOCTPAHCTBEHHBIX NT€OMETPUUYECKUX (PUTYpax, UX
OCHOBHBIX CBOMCTBaX; COPMUPOBAHHOCTb YMEHHUsI paclio3HaBaTh Ha
YyepTekax, MOJIENIAX U B PEaIbHOM MUPE FeOMeTpHUYecKHe (PUTYpHI;
IIPUMEHEHHE U3yYEHHBIX CBOMCTB reOMeTpUYecKUX (puryp u ¢popmyin
JUIS PELICHUs TEOMETPUUECKUX 3a/1a4 U 3a/1a4 C IPAKTHYECKUM
conepxanueM; ChopMHPOBAHHOCTH MPEACTaBIECHUH O Mpoleccax v
ABJICHUSX, UMEIOIUX BEPOSTHOCTHBIN XapaKTep, O CTATUCTUYECKUX
3aKOHOMEPHOCTSX B peaJibHOM MUPE, 00 OCHOBHBIX MOHATUAX
3JIEMEHTAapPHOU TEOPUU BEPOATHOCTEN; YMEHUN HAXOIUTh U OLICHUBATH
BEPOSATHOCTH HACTYIICHUsI COOBITHI B MPOCTEHIINX MPAKTUUYECKUX
CUTYalUsIX U OCHOBHBIE XapaKTEPUCTUKH CIIyYalHBIX BETUYNH

1K 3.1. Beibupats
CIIOCOOBI 1 METOIbI
3aKJIaJIKA TTPOIYKITUH

- YMEHHUE MPOTHO3UPOBATH HEOJIATONIPUSATHBIE
9KOJIOTMYECKUE MOCIEACTBUS IIPEANPUHUMACMBIX
JNEUCTBUMN, IPEAOTBPAILATh UX;

- CaMOCTOSITEIBHO (OPMYITUPOBATH U

- YMETh ONEPHPOBAThH MOHATHAMMU: pallMOHATIbHAS QYHKIUS,
nokaszatenbHast QyHKIHMS, CTeneHHast pyHKIMs, JorapupMuyeckast
(byHKIUS, TPUTOHOMETpHUECKUe QYHKIMH, 0OpaTHbIe (GYHKINY;
YMEHHUE CTPOUTH rpaMKN U3y4eHHBIX PYHKIUH, UCIIOJIB30BATh
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pacTeHUEeBOJICTBA HA
XpaHEHHUE..

aKTyaJIM3UpOBATh IPOOIEMY, PACCMAaTPUBATH €€
BCECTOPOHHE;

- BBISIBJIATH 3aKOHOMEPHOCTH U IPOTUBOPEUHMSI B
paccMaTpuBaeMbIX SIBJICHUSX;

- pa3pabarbIBaTh IJIaH PELICHUS IPOOIEMEBI C
YUETOM aHAJIM3a UMEIOIINXCS MaTepUaibHbIX U
HEMaTepUAJIbHBIX PECYPCOB;

- BHOCUTbH KOPPEKTUBBI B I€ATEIbHOCTD,
OIICHUBATh COOTBETCTBUE PE3YNIHTATOB LIENSM,
OIICHMBATh PUCKU MOCIEACTBUN ACITEIbHOCTH;

rpaduKy Ipy U3y4€HUH MPOLIECCOB U 3aBUCUMOCTEH, IIPH PEIICHUH
3aa4 U3 APYrux y4eOHbIX MIPEIMETOB U 3a/1a4 U3 PEaTbHOH KU3HU;
BBIpAXaTh (GOPMyJIaMH 3aBUCHMOCTH MEX/y BEIMYMHAMU;

- YMETb CBOOOJ/IHO ONEPUPOBATh MOHATUAMU: rpaduK QyHKIUH,
oOparHas QyHKIHSI, KOMIO3HIUS (PYHKIMHA, THHEHHAsT QyHKIHA,
KBaJpaTHYHas QYHKIUS, CTENICHHAs: (YHKIHUS C LIETBIM IOKa3aTeleM,
TPUTOHOMETpHUUECKHEe (QYHKIIMH, 0OpaTHbIE TPUTOHOMETPUUYECKUE
GyHKIMH, TOKa3aTeabHas ¥ Jorapugmuueckas GQyHKIUU; yMEHUE
CTpOUTH rpapuKu (HYHKIIHI, BHIIIOJHATE TPeoOpazoBaHus rpaduKkoB
(GyHKIMI; yMEHHE UCTIOIb30BaTh rpa@uKu (QYHKIUH 1715 U3yYEHUS
MPOLIECCOB U 3aBUCUMOCTEN NP PELICHUH 3a/1a4 U3 IPYrUX yU4eOHbIX
PEIMETOB U U3 peasIbHOM JKU3HM; BbIpaXKaTh (GopMyaamMu
3aBUCHUMOCTHU MEX]ly BETUUMHAMU; YMEHHE CBOOOHO ONEpUpPOBATH
HNOHITUSIMU: YETHOCTbh (DYHKIIMH, TEPUOTUIHOCTD (PYHKIINH,
OTPaHUYEHHOCTh (PYHKIIMU, MOHOTOHHOCTH (DYHKIIUH, SKCTPEMYM
byHKIIMY, HanOoJIbIlIee ¥ HAUMEHbIIIee 3HAUCHUsI (PYHKIIMU Ha
IPOMEKYTKE; YMEHHUE NMPOBOAUTH HCCIeI0OBaHUE PYHKIIUHN; YMEHHE
UCIOJIb30BATh CBOMCTBA U TpaMKH (PYHKIMH 1JIs pelIeHns
yYpaBHEHMI, HEpAaBEHCTB U 3a/1a4 ¢ IapaMeTpaMy;

IIK 4.5. Bectu

YTBEPKICHHYIO
Y4E€THOOTUYETHYIO
JOKYMEHTAIHIO.

- OIIpeNIeNATh LIeNU IeATeIbHOCTH, 331aBaTh
napaMmeTpsl U KPUTEPUU UX JOCTHUKCHHUS,

- pa3pabatbIBaTh IUJIaH PEHICHUS POOIEMBI C
Y4ETOM aHaJIN3a UMEIOIINXCS MaTepUuaibHbIX U
HEMaTepUaIbHBIX PECYPCOB;

- KOOPJIMHHUPOBATH U BBITIOJIHATH PabOTy B
YCIOBUSX PEAIbHOTO, BUPTYaJIbHOTO U
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

- JlaBaTh OLIEHKY HOBBIM CUTYAaIlHsIM, BHOCUTh
KOPPEKTHUBBI B JIEATEILHOCTh, OLICHUBATh
COOTBETCTBUE PE3YJIbTATOB LIETSIM.

- YMEHHE ONEepUpOBaTh MOHATUSAMU: CpeHEee apu(METHIECKOE,
MearaHa, Haubosblliee U HaMMEHbIIIee 3HaUeHUs1, pa3Max, TUCIepCus,
CTaH/IapPTHOE OTKJIOHEHHE YUCIOBOr0 Habopa; yMeHHE U3BIIEKATh,
MHTEPIPETUPOBATH HHPOPMALIHIO, TPEICTABICHHYIO B Ta0IUIaX, HA
auarpammax, rpadukax, OTpaKarol[ylo CBOKWCTBA pealbHbIX MPOIIECCOB
U SIBJICHUI; IPEICTABIATh HHPOPMAIIUIO C ITIOMOIIBIO0 TAOIUI] U
Jyarpamm; UcclieZloBaTh CTATUCTUUECKUE JaHHBIE, B TOM YHUCIIE C
MpUMEHEHHEM I'paUYeCKUX METOI0B U 3JIEKTPOHHBIX CPEJICTB
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2.CTpyKTypa 1 colepkaHue 001eo0pa3oBaTeJ bHOM IMCHUNINHBI

2.100beM AUCHUIIMHBI M BBl Y4e0HO padoThI

Bua yueOHoi#i paGoTbl O0bem B
yacax
O0bem o0pa3oBaTeIbHOI NPOrpaMMbl JHCHUTIMHBI 306
OcHOBHOe coep:KaHue 234
B T. 4.: TEOPETHUYECKOE 00yUeHne 176
MPaKTUYECKHUE 3aHITHS 58
IIpogeccuonaibHO-OpHEHTHPOBAHHOE CO/lep:KaHMe (CoAepKaHue 54
NPHUKJIATHOT0 MOAYJIA)
B T. 4.: TEOpETHUECKOE 00ydeHHe 2
MPAKTHUYECKHUE 3aHATHS 52
KouncyabTanuu 12
IIpomeskyTouHas aTTecTauus (IK3aMeH) 6
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2.2 TemaTnueckuii IVIAH U CO/iePKAHUE TUCUMILTHHBI

Conepmalme yqeﬁﬂoro Martepualia (OCHOBHOG H HpO(l)eCCHOHaJIBHO-

HpaKTqucxoe 3aHATUC

Tema 1.6

CopepxaHue yueOHOTo MaTepualia

HaumeHoBaHue pa3ae/ioB . O6bem | @opmupyembie
U TeM OPHEHTHPOBAHHOE), JIA00PATOPHbIE U NPAKTHYECKHE 3aHATHS, NIPUKJIATHOH B N —
MOAYAb(IIPU HAJIUYHNH)
1 2 3 4
OcHoBHoOe coJepkaHue
Pasnen 1. llosTopenne 18
Kypca MaTeMaTHKH
OCHOBHOM IIKOJIbI
Tema 1.1 Conepkanue yue6HOTO MaTepuana
enb 1 3a1aun MaTeMaTUKU ba3oBble 3HaHUS U YMEHHSI 10 MaTeMaTHKE B Mpo¢ecCHOHATBHON U B IOBCEIHEBHOM
IIpA OCBOCHUU JEATEIIbHOCTH. 2
CHEIHAILHOCTH KomOunupoBanHoe 3aHsTue
Tema 1.2 Coiepskanne yaeOHOro MaTepuania
Yucna ¥ BBIYUCICHUS. JlelicTBuUS HaJl OJOKUTEIBHBIMU U OTPULIATEIbHBIMY YUCIAMU, OOBIKHOBEHHBIMU U
Belpaxkenuss u JECATUYHBIMU APOOSIMHU. 2
peoOpa3oBaHus JlelicTBus co cTeneHsAMH, (POPMYIIbl COKPAILIEHHOTO YMHOXKEHHUS.
Kom06uHHpOBaHHOE 3aHsTHE
Tema 1.3. CoiepskaHue yueOHOro Matepuana
I'eoMeTpus Ha IIOCKOCTH Bunel mnockux Guryp v ux miomais. 2 OK-01, OK-02,
[IpakTHKO-OpHEHTHUPOBAHHBIE 33J]aUl B Kypce I'€OMETPHH Ha INIOCKOCTH OK-03, OK-04,
[IpakTHyeckoe 3aHsTHE OK-05, OK-06,
Tema 1.4 Cozieprxanne yuebHOro MaTepuasa OK-07
IIpoLieHTHBIE BEIYMCIICHHUS [IpocTble mpoLeHTHI, pa3Hble cr1ocoObl MX BblUMcaeHUs. Cl10)KHBIE IPOLICHTHI 4 [IK -1.4, TIK-3.1
[IpakTHyeckoe 3aHsTHE
Tema 1.5 Conepxxanue yqeOHOro MaTepuaia
YpaBHEHHS ¥ HEPABEHCTBA JIuHeliHble, KBaipaTHbIe, APOOHO-JIMHEIHbIE YpaBHEHHS U HEPaBEHCTBA 2
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Cucremspl ypaBHEHUH U

CriocoOblI perieHus cUCTeM JHHEHHBIX ypaBHeHul. [lonsTus: Mmatpuna 2x2 u 3x3,

HEPABEHCTB onpenenutens matpuilbl. Meton ["aycca. Cuctemsl HenmuHENHHBIX ypaBHEHUH. CrUCcTeMbl
HEPABEHCTB
KombunmnpoBanHoe 3anstue
Tema 1.7 Coiepsxanre yuebHOro MaTepuania

Bxomto# KoHTpOIIB Brraucnenus u npeodpa3oBanus. YpaBHEHUs U HepaBeHCTBaA. [ 'eomeTpust Ha 2
IJIOCKOCTH
KonTponsHas pabora Ne 1
Paznen 2. Ilpsimbien 18
IUIOCKOCTH B IPOCTPAHCTBE
Tema 2.1. Coepxanue yueGHOTo MaTepuana
OCHOBHBIC TOHATH [Ipenmer crepeomeTpun. OCHOBHBIE MMOHATHS (TOUKa, MPsiMas, INIOCKOCTb,
CTepEOMETPUH. npoctpaHcTBo). OCHOBHBIE aKCHOMBI cTepeomeTpuu. [lepecekaromuecs, napanienbHbIe
Pacronosenue mpsiMbIX 1 U CKpeluBaromuecs npsimbie. [Ipu3Hak u CBONCTBO CKPEIIMBAIOMIMXCS TPSIMBbIX.
IUIOCKOCTE OCHOBHBIE TPOCTPAHCTBEHHBIE (DUTYPBHI. 2
KombOuaMpoBaHHOE 3aHsTHE
Tema 2.2. Coepxanue yueOHOTO MaTepHana
IapannenbHOCTh IPSAMBIX, [TapannensHbie psiMas u TIockocTh. Onpenenenwne. [Ipuznak. CoiicTBa (¢
NPSIMO U MJIOCKOCTH, nokasarenbcTBoM). [Tapamtensubie iockoctu. Onpenenenue. [Ipusnak. CoticTa (¢
TJIOCKOCTEH. JI0Ka3aTesIbcTBOM). TeTpadip u ero ayeMeHThl. [lapanienenunen u ero 3JeMEHTHI. 4
CBoﬁCTlsa MPOTUBOIIOJIOKHBIX IpaHel U quaroHasnei napamienenunena. [locrpoenue OK-01, OK-03,
;:{equI/m. Pemenue 3anau. OK- 04, OK-07
OMOMHHUPOBAHHOE 3aHATHE [1K -1.4, [IK-3.1
Tema 2.3. CopepxaHnue yueOHOTro MaTepraiia
[lepneHMKyIApHOCTD [lepnennukynap u HakioHHasd. [lepnenaukynspHble MmiIockoctu. [TpusHak
IPSAMBIX, NPSIMOU U IIEPIICHIUKYJISIPHOCTH IJIOCKOCTEN. JJokazarenbcTBO. PaccTosiHUSA B IPOCTPAaHCTBE. 2
TJIOCKOCTH, IIOCKOCTEH KoMOMHMPOBAHHOE 3aHATHE
Tema 2.4. Copepxanne yueOHOTO MaTepuaa
Teopema 0 Tpex Teopema o Tpex nepneHAuKyJspax. JJokazaTenbcTBo. Yrosl MeX1y NpsMOu U
MepHeHINKYIIpax IJIOCKOCTBIO. YTOJ MEXAY MIIOCKOCTSIMU 4

KOM6I/IHI/IpOBaHHOC 3aHATHUC

IIpodeccuonaTbHO-OPHEHTHPOBAHHOE coAep:KaHMe (CoepKaHNe TPUKITATHOTO
MOJ1yJIs)

AKCHOMBI CTCPCOMCTPUH. HCpHCHI{I/IKy.TIHpHOCTL HpHMOﬁ )4 IIJIOCKOCTH,
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Tema 2.5.

[TapannensHble,
MepHeHINKYIISIpHE,
CKPENIUBAIOIINECS MPSIMbIC

HapaHHeJILHOCTB [[ByX HpSIMbIX, HepHGHI[I/IKy.H}IpHBIX IIJIOCKOCTH, HepHeH[[I/IKyJISIpHOCTB
IJIOCKOCTEN

HpaKTqucxoe 3aHATUC

Tema 2.6.
Pewrenne 3anau. IIpsmelie u
IJIOCKOCTHU B IIPOCTPAHCTBE

Conepkanue yaeOHOro MaTepuaia

Pacnionosxenne npsMbIX U INIOCKOCTEN B IPOCTpaHCTBE. [lepneHuKyIapHOCTD U
apauIeIbHOCTb MPSIMBIX U II0cKocTel. CKpelBaouecs: IpsiMble

KonTtposnbHas pabora Ne 2

Paznen 3. Koopaunatsl u 12
BEKTOPbI
Tema 3.1 Conepkanne y4eOHOro MaTepuasa
JlexapTOBBI KOOPIUHATHI B JlexapToBBI KOOPIMHATHI B MPOCTpaHCTBE. [IpocTelimue 3anaun B KOOpIMHATAX.
npocTpancTBe. Paccrosiame Paccrosiare Mexmy IByMs TOUYKaMH, KOOPAWMHATHI CEPEIUHBI OTPE3Ka
MEXKIy NBYMS TOUKAMH. KomOunupoBanHoe 3aHsTue
Koopaunats! cepenunbl
OTpe3Ka
Tema 3.2 ConepkaHne y4eOHOro MaTepuasa
BekTtopsl B mpocTpaHCTBE. Bexkropsl B mpocTpaHcTBe. Cll0XKEHNE U BBIMUTAaHUE BEKTOPOB. Y MHOKEHHE BEKTOPA Ha
Yrosn Mexay BEKTOPAMH. yucno. Kommnanapaeie BekTopbl. CKaasipHOE MPOU3BENCHHE BEKTOPOB. Pasnoxkenue
CkansipHoe HpOU3Be/ICHHE BEKTOpa IO TPEeM HEKOMIUIaHApHBbIM BekTopaMm. KoopJuHaThl BEKTOpa, CKAISIPHOE
BCKTOPOB IPOU3BEICHUE BEKTOPOB B KOOPAMHATAX, YTOJI MEXKY BEKTOPAMH, YIOJI MEXKIY IIPIMOI
U IUIOCKOCTBIO, YIOJI MEXK/y INIOCKOCTSMU. Y paBHEHUE IUNIOCKOCTH. ['eomeTpruueckuii
CMBICII omIpeaenuTens 2x2
CBs13b MEX1y KOOPJIMHATaMU BEKTOPAa U KOOPJIAMHATAMU TOYEK.
KomMmOuHupoBanHoOe 3aHsTHE
Tema 3.3 IIpakTuko- IIpogeccuonaibLHO-OPHEHTHPOBAHHOE CO/Iep:KaHMe (COAepKaHUE TPHUKIATHOTO
OPHEHTHPOBAHHbIC 3aaun Ha | MOLYIIs)
KOOPMHATHOI ILIOCKOCTH KoopaunaTtHas minockocts. Beluncienue paccTossHui 1 Iioniaiei Ha miocKOCTH. 4

KoanuecTBeHHbIe PaCUYCTEhI.

HpaKTqucxoe 3aHATUC

Tema 3.4
Pemenue 3a7a4.
Koopannatsl u BEKTOpBI

CogepxaHnue yueOHOT0 MaTepralia

I[eKapTOBLI KOOPAUHATBI B IMPOCTPAHCTBC. BCKTOpBI B IPOCTPAaHCTBC. Cnoxenue u
BBIYMTAHUC BCKTOPOB. YMHOXEeHHe BCKTOpa Ha YHUCIO. KOMHJIaHapHLIC BCKTODPHI.
CKaHHpHOe MMPOU3BCACHUC BCKTOPOB. Paznoxenue BCKTOpPA 110 TPEM HCKOMIIJIAHAPHBIM

OK-02, OK-03,
OK- 04, OK-07
IIK -1.4, IIK-3.1
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BektopaMm. [Ipocreiimne 3agaun B koopAauHatax. KoopAauHaTel BEKTOpPA, PACCTOSHHUE
MEXY TOYKAMU, KOOPAUHATBI CEPEIUHBI OTPE3KA, CKASIPHOE MPOU3BEACHUE BEKTOPOB
B KOOPJAMHATAX, YrOJ MEXIY BEKTOPAaMH, YIOJI MEXAY NPAMOM U NIJIOCKOCTHIO, YO
MEK Y IIIOCKOCTSIMU

KonTtpospHast pabota Ne 3

Paznen 4. OcHOBBI 36
TPUTOHOMETPHH.
Tpuronomerpuyeckue
GyHKkuun
Tema 4.1 Conepkanne yaeOHOro MaTepuasa
TpuronomeTprdecKue Panmnannas mepa yrma. [loBopoT Touku BOKpyr Haudana koopauHat. OmnpeneneHue
(YHKIIUM POU3BOJILHOTO CHMHYyCa, KOCHHYCAa, TAHT€HCA W KOTAHTE€HCAa. 3HAKU CHHYCa, KOCHHYyCa, TaHTEHCA H 2
yrna, yncna. Pagmanuas u KOTAHI'€HCA IT0 YE€TBEPTAM. 3aBUCUMOCTh MEXy CHHYCOM, KOCUHYCOM, TAHT€HCOM U
rpajycHas Me€pa yria KOTAHT€HCOM OJIHOTO M TOTO K€ yriia
KomOuaMpOBaHHOE 3aHSTHE
Tema 4.2 Copepxanue yueOHOro Marepuasia
OCHOBHBIE Tpuronomerpuyeckue ToxaecTsa. CHHYC, KOCHHYC, TAHI€HC U KOTAHT'€HC YIJIOB O U -
TPUTOHOMETPUUYECKHUE 0. @opMyIIbl PUBEICHHS 4 OK-01. OK-02
TOXKIECTBA. KoMOMHUPOBAHHOE 3aHATHE O’K_ ’
DopmyJibl IPUBEACHUS 03, OK-04,
Tema 4.3 CoJepkanue y4eOHOro MaTepuasa OK-05, OK-06,
CuHyc, KOCHHYC, TaHICHC CymMma u pazHocTh cuHycoB. CymmMa M pa3HOCTh KOCHMHYCOB. CHHYC M KOCHHYC OK-07
CYMMBl M Pa3HOCTH JIBYX nBoiiHOrOo  yrima. @opmynsl  mojoBHHHOTO — yria. IIpeoOpazoBaHusi  CyMMBI 6 TIK -1.4, TIK-3.1
yriaoB. CHHYC U KOCHHYC TPUTOHOMETPUUYECKUX (DPYHKUIUNA B TPOU3BEJIECHUE M TMPOU3BEICHUS B CYyMMY.
JIBOMHOTO yria. ®opMyiibl Bripaxkenue TpuronomeTpudeckux (QyHKIUN Yepe3 TAHT'€HC MOJIOBUHHOTO apryMeHTa.
MOJIOBUHHOTO yIJia [IpeoOpazoBaHust NPOCTEUIITUX TPUTOHOMETPHUICCKUX BBIPAKCHUM
KomOuHMpOBaHHOE 3aHITHE

Tema 4.4 Copepxanne yueOHOTO MaTepuaa
DyHKIMH, UX CBOWCTBA. OO6nacTh onpeAeneHuss © MHOKECTBO 3HadeHH pyHKIui. YUETHOCTH, HEYETHOCT,
Crioco6bl 3an1anus QYHKIHUIA nepuoaMIHOCTh PyHKIMN. CriocoObl 3agaHus GyHKIIMIA )

KOM6I/IHI/IpOBaHHOC 3aHATHUC

Copepxanue yueOHOTo MaTepualia
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Tema 4.5
Tpuronomerpuueckue
(byHKIMHU, UX CBOMCTBA U
rpaduKu

OO6nacte ompefeneHUs W MHOXKECTBO 3HAYCHMH TPUTOHOMETPHUYECKUX (DYHKIIMH.
YErHOoCTh, HEUETHOCTD, IEPUOTUYHOCTh TPUTOHOMETpHUECKUX (pyHKIMi. CBOMCTBA 1
rpaduku GyHKIUH y = COSX, y = sinX, y = tgx, y = ctgx.

KomOuHHpOBaHHOE 3aHATHE.

Tema 4.6 ConepxaHue yaeOHOT0 MaTepralia

I[IpeoGpazoBanue Cxartue M pacTshKeHHe TPa@HUKOB TPUTOHOMETPUIECKUX ()YHKITHIA.

rpaduKoB IIpeo6pazoBanue rpaMKOB TPUTOHOMETPHUYECKUX (PYHKIIHIH

TPHUrOHOMETPHHECKHX [IpakTrnueckoe 3aHsTHE

byHKINN

Tema 4.7 IIpodeccuonaibLHO-OpHEHTHPOBAHHOE cOJep:KaHue (CoAepKaHHE MPHUKIAJIHOTO
Onucanue MOTyJ1sT)

IIPOM3BOICTBEHHBIX Hcnonb3oBanue CBOMCTB TPUTOHOMETPHUUECKUX (PYHKIMM B MPO(ECCUOHANBHBIX

IIPOLIECCOB € IMOMOILBIO
rpadukoB QyHKUIUN

3a7a4ax

[IpakTrueckoe 3aHsATHE

Tema 4.8 Conepkanne y9eOHOTro MaTepuasa

OGparHble OO6partsbie TpuroHomerpuieckue Ghyakiuu. Mx cBoiictBa u rpaduxu
TPUTOHOMETPHUECKHE Komb6unupoBanHoe 3aHsTHE

byHKIIIN

Tema 4.9 Conepxkanue yqeOHOro MaTepuana

TpuronomeTpuyeckue VYpaBHeHHe cos X = a. YpaBHEHHE sinX = a. YpaBHEHME tgX = a, ctgx = a. Pemenue

YpaBHCHHUA U HCPABCHCTBA

TPUTOHOMETPUUECKUX ypaBHEHUI OCHOBHBIX THUIIOB: npocTeiiiue
TPUTOHOMETPUUECKHUE ypaBHEHUS, CBOJAIIMECS K  KBAJpaTHBIM, pellaeMble
pasjoKeHUEeM Ha MHOXKUTENH, ojaHopoanbie.llpocreiinme TpUTOHOMETPUYECKUE
HepaBeHCTBA.OTOOp KOpHEW TPUTOHOMETPUYECKUX YPaBHEHHH C  MOMOIIBIO
TPUTOHOMETPHUUECKON OKPY>KHOCTH.

KOM6I/IHI/IpOBaHHOC 3aHATHUC.

Tema 4.10 Copepxanue yueOHOTO MaTepuaa

CucreMsl CucreMbl IPOCTEUNINX TPUTOHOMETPUUYECKUX YPABHEHUH

TPUTOHOMETPHYECKHX Kom0OuHupoBaHHoe 3aHsTHE

YpaBHEHUI
Tema 4.11 Copepxanme yueOHOTO MaTepuaa
Pemenune 3amad. oOCHOBBI [IpeobpazoBaHre TPUTOHOMETPUUECKUX BbIpaKeHUH. Pellienne TpUroHoMeTpu4ecKux
TPUTOHOMETPUH. ypaBHEHHUH U HEPABEHCTB B TOM YHMCIIE C HUCIIOJIb30BAHUEM CBOMCTB (DyHKIIM.
TPUrOHOMETPHUYECKUE KonTtponsHast padota Ne 4




GbyHKIIMHI

Paspean S.
KoMiuiekcHblIe ynciia
Tema 5.1 ConepxaHue yaeOHOT0 MaTepralia
KoMILIEKCHEIE YHCIIA [Tonsatue komiuekcHoro uymcia. CompspkeHHbIE KOMIUIEKCHBIC YHCIIA, MOIYJIb U 2
apryMeHT  KoOMIUIeKcHOTO  uucia. dopma  3amucu  KOMIUIEKCHOTO — 4HMCTa
(reomeTrpuueckasi, TPUTOHOMETpUYecKas, aredpandeckas). Apudmerndeckue
JIEUCTBUSI C KOMIUIEKCHBIMH YHCIIaMU
KombOuanpoBaHHOE 3aHsTHE
Tema 5.2 Conepkanue yueOHOro MaTepuasia
[IpyMeHeHre KOMILIEKCHBIX BrinonHenue pacueToB ¢ TOMOIIBIO KOMIUIEKCHBIX yrcel. [IpuMepsl ucmnoab30BaHms
yucen KOMIUIEKCHBIX YHcell. [IpuMeHeHrne KOMIUIEKCHBIX YHCeN IS pelmieHus (PU3nYecKux U 4
T€OMETPUUECKHX 3a/1a4.
[IpakTHueckoe 3aHsTHE
Paznen 6. IlpousBoanas 36
GyHKIUN, ee IPUMEHEHUE
Tema 6.1 Conepkanne y4eOHOro MaTepuasa
[TonsiTHE TPOU3BOAHOM. OnpeneneHne YUCIOBOW TOCIIENOBATEILHOCTH W CHOCOOBI ee 3amanus. CBoicTBa
@®opmyibl ¥ IIpaBuiIa YUCJIOBBIX IOCiIenoBarenpHOoCTeR. OnpeneneHue mnpezena IMOCIeI0BaTEIbHOCTH.
andpepeHIpoBaHus Brruucnenue npenenoB nociegaoBaTenbHocTed. [Ipenen ¢pyHKImn Ha OECKOHEYHOCTH.
[Ipenen ¢pynkuu B Touke. [Ipupamenue aprymenTa. [lpupamenne ¢pynkmuu. 3agauu, 2
MPUBOJAIINE K TOHATUIO MNPOU3BOAHOU. OmpeneneHrue MpOU3BOJHON. AJITOPUTM
OTBICKaHUs TPOU3BOJHOM
KoMOuHupoBaHHOE 3aHATHE
Tema 6.2 Copepxanue yueOHOro Marepuaiia
[Tpou3BOIHbIE CYMMBI, dopmynel quddepennupoBanus. [IpaBuna quddepeHmpoBaHus 4 OK-01, OK-02,
Pa3HOCTHU IIPOU3BEIICHNUS, KomMOunupoBanHoe 3aHsTue OK-
YaCcTHOTO 03, OK-04,
Tema 6.3 [IpousBoaHbIe Copepxanue yueOHOTo MaTepralia OK-05, OK-06,
TPUTOHOMETPUUECKUX Onpenenenue cnoxHou GyHkuu. [Ipon3BoaHas TPUTOHOMETPUUECKUX (DYHKIIUH. OK-07
dyukuuit. [lponssoaHas [TpousBoHas CIOXKHON (DYHKIIHH 4 TIK -1.4, [IK-3.1

CJI0’KHOM (DyHKLIUHU

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 6.4

CopepxaHue yueOHOTo MaTepualia
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IToHATHE O HENPEPBIBHOCTH
¢bynkuuu. MeTo HHTEpBAJIOB

[onsitue HenpepwbiBHOHM ¢(yHkunu. CBoiicTBa HempepblBHOW QyHKIMU. CBS3b MEXKIY
HENPEPBIBHOCTHIO M (P PEepeHINPYEMOCThI0 PYHKIIMU B TOUKE. AJITOPUTM PELICHUS
HEPaBEHCTB METO/I0M UHTEPBAJIOB

KombOunmpoBanHoe 3aHsTHE

Tema 6.5 ['eomeTpruueckuit
1 (PU3HYECKUN CMBICIT

Conepxanue yaeOHOro MaTepuaia

I'eomerpuueckuii CMBICT TPOM3BOMHONW (DYHKIMHM — yriIoBOW Koddduiuent

TIPOU3BOIHOM KacaTeJIbHON K TpaduKy GYHKIIMHM B TOUKE. Y paBHEHHE KacaTelbHOH K rpaduky
(GyHKIMHM. AJTOPUTM COCTABJICHUS ypaBHEHUS KacaTeIbHOM K TpaduKy QyHKIMH
y=f(x)

KombuanpoBaHHoOE 3aHsTHE
Tema 6.6 Conepxkanue yueOHOro MaTepuasa

DU3NYECKUN CMBICTT
[TpowusBoaHOI B
npoheCcCHOHANTBHBIX 3a7a9ax

Ouznyeckuil (MEXaHUUECKU) CMBICI POU3BOIHOM — MTHOBEHHAsI CKOPOCTh B MOMEHT
BpeMeHH t: v =S’ (1)

[IpakTnueckoe 3aHsTHE

Tema 6.7

MOHOTOHHOCTH (DYHKITHH.
Touku 3KCTpEMymMa

Conepxanue yaeOHOrO MaTepuaia

Bo3spacranue u yobiBaHue (QyHKIIUH, COOTBETCTBUE BO3pACTAHUS M YObIBaHUS (DYHKIIUH
3HaKy Mpou3BOJHOM. [ToHATHE MPOU3BOJHON BBICHIETO MOPSIIKA, COOTBETCTBUE 3HAKA
BTOPOM TPOU3BOJHOM BBIMYKIOCTH (BOTHYTOCTH) (PYHKIIMM Ha OTpe3Ke. 3ajaud Ha
MakKCUMYM ¥ MUHUMYM. [loHATHE acUMOTOTHI, CIOCOOBI UX ONpeAeTeHUs. AITOPUTM
uccieoBaHus (yHKIMH U MOCTPOCHHUSI ee TpaduKa ¢ HOMOIIbIO TPOU3BOTHOMN. [[poGHO-
nuHenHas QyHKIHs

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 6.8

UccnenoBanue GpyHKIui u
MOCTpPOCHUE rpauKOB

Copnepxanue yueOHOro Marepualia

HccnenoBanue ¢GyHKIMKM HA MOHOTOHHOCTD U MIOCTPOCHHE IPaUKOB.

KOM6I/IHI/IpOBaHHOC 3aHATHUC

Tema 6.9 Haubonsiiee u
HavMeHbllIee 3HAYEHUS

GbyHKIIH

Copepxanue yueOHOro Marepuaa

Haxoxnenue HanOOBIIEr0 U HAMMEHBIIIETO 3HAYEHUH q)YHKHHﬁ, IMOCTPOCHUC
rpa(bI/IKOB MHOT'OYJICHOB C UCIIOJIb30BAHWEM aIlllapaTta MaTEMAaTHYCCKOTI'O aHaJin3a

KOM6I/IHI/IpOBaHHOC 3aHATHUC

Tema 6.10 HaxoxxneHue
ONTUMAJIBHOTO pe3yjbTaTa C
MOMOIIIBIO TPOU3BOAHOM
BIPAKTUYECKUX 3a7auax

IIpodeccuonaIbHO-OPHEHTHPOBAHHOE CO/Iep:KaHue (COoIep)KaHue MPHUKIATHOTO
MOJTyJIs1)

Haumenbiee u HanOosbIIee 3HaUCHUE Q)YHKHI/II/I

HpI/IMeHeHI/Ie HpOI/I3B0,HHOI>'I AJI1 HAXOXKACHUA HAWITYUHICTO PCIICHUA B MPUKJIAIHBIX
3a,[[aanq)YHKI_II/IOHaHLHBIC 3aBUCUMOCTH B PCAJILHBIX MPOHUCCCAX U ABJICHUAX. Fpa(bI/IKI/I
PCAIBHBIX 3aBHCHUMOCTEH.
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HpaKTI/I‘-IeCKOG 3aHATUC

Tema 6.11Pcmicaue 3amad.
[IpousBoanas ¢GyHKuuHU, ee

Conepkanue yaeOHOrO MaTepuaia

®opmynsl 1 npaBuia quddepenunposanus. VccienoBanue QyHKIMNA ¢ TOMOIIBIO
npon3BoiHON. Hanbospiiee n HanMeHbIee 3Ha4eHus QYHKINH

MIPUMEHEHUE 2
KonTtposeHast pabota Ne 5
Paspen 7. 42
MHOTrorpaHHMKH 4 TeJia
BpAallleHUusl
Tema 7.1 Conepkanue yueOHOro MaTepuasa
Bepumnsl, pebpa, rpaHu [Tonstue mHOTOTrpanHuKa. ETo anemMeHThI: BepInHbI, pedpa, rpanu. /[uaroHans.
MHOTOTPaHHUKA Ceuenue. Boinykipie 1 HEBBIMTYKITBIE MHOTOTPAHHUKHI D)
KombOuaMpOoBaHHOE 3aHSTHE
Tema 7.2 Conepkanne y4eOHOTro MaTepuasa
[Ipu3sma, ee COCTaBJISIONINE, [Tonsarue npusmsl. Ee ocHOBaHMs u O0koOBbIe Tpanu. BeicoTa npusmel. [Ipsmas u
ceuenue. [Ipsamas u HakJIOHHas npusma. [IpaBmibHas npusma. Ee ceuenune
MpaBUIIbHAS TIPU3MBI KombuamnpoBanHoe 3ansTre )
Tema 7.3 Conepkanne y4eOHOro MaTepuasa
[Napannenenunen, kyo. [Tapannenenunen, CBOMCTBA MPAMOYTOJIBHOTO Mapauienenumnena, kyo. Ceuenue xKyoa,
Ceuenue ky0a, rapajuieJenumeaa )
napajuiesIenuIea KOM6I/IHI/IpOBaHHOG 3aHATUC OK_OI, OK-02,
Tema 7.4 CoJeprkanue y4eOHOro MaTepuasa OK-
[Mupamupa, ee [Iupamuna u ee anementsl. Ceuenue nupamuasl. llpaBunbHas nupamuga. Y ceueHHas 2 03, OK-04,
COCTAaBJISIOLINE, CEUCHUE. nupamusia CoiicTBa pédep U OOKOBBIX T'paHEll MPaBUIbLHON MTUPAMUJIBI. OK-05, OK-06,
lIpaBuibHas mupaMua. KomOunupoBanHoe 3aHstue OK-07
YceuenHas nupamuja
Tema 7.5 Conepkanue yueOHOIro MaTepuaia TK -1.4, TIK-3.1
BokoBas u moJHas [Tnomaas G0KOBOM M MOTHON MOBEPXHOCTHU MPU3MBI, MUpaMUAbL. Teopema o rionaau 2 IIK 4.5
MOBEPXHOCTH MTPU3MBI, YCCUCHHOU MUPAMUJIBL.
MUPaAMUIBI KOM6I/IHI/IpOBaHHOC 3aHATUC
Tema 7.6 CrmMeTpHst B Copepxanme yueOHOTO MaTepuaia
CuMMeTpHusi OTHOCHUTENBHO TOYKH, NOpsIMOH, Miaockoctu. Cummerpus B Kyode,
KyOe, mapajienenumnesie,
napajuie’enunese, npusme, MupamMmuiae. )

IIpU3Me, IMUpaMuIc

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 7.7

IIpodeccuoHaTbHO-OPHEHTHPOBAHHOE CO/Iep:KaHue (COoJIep)KaHue MPHKIATHOTO
MOJ1yJIs)
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IIpumepsr CUMMETpUH
B nipodeccuun

JBmxenus npoctpancTBa. OToOpaxkeHus. J[BH>KeHHst 1 paBEeHCTBO QUTYP.
CummeTpusi B IPUPOJIE, APXUTEKTYPE, TEXHUKE, B OBITY.

HpaKTI/I‘-IeCKOG 3aHATUC

Tema 7.8 [IpaBunbHbIe
MHOTI'OI'paHHUKH,UX
CBOMCTBA

Conepxanue yaeOHOro MaTepuaia

ITonsarue IMPABUJIbHOI'O MHOI'OI'paHHMKA. CpoiicTBa IMMPaBUJIbHBIX MHOI'OI'PAaHHHUKOB

[IpakTrueckoe 3aHsATHE

Tema 7.9

Humuaap, ero
cocrapiisgromue. CeueHue
LIWIAHpA

Conepxanue yaeOHOro MaTepuaia

Hunuuap u ero sneMenTtsbl. CedeHue MWIHHIPA (TTapauieIbHOe OCHOBAHUIO U OCH).
PasBeprka nuimHapa

KombunmnpoBanHnoe 3anstue

Tema 7.10
Konyc, ero cocrasnstonue.
Cedenue KoHyca

IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COJep:kaHue (COJepKaHUE TPHUKIATHOTO
MOJyJIs1)

Konyc u ero anementsl. CeueHne koHyca (apayuieabHOe OCHOBAHUIO U TPOXOJIsIIee
yepe3 BepUINHY), KOHWYeCKue ceueHus. PazBepTka KkoHyca

KombOuaMpOoBaHHOE 3aHSTHE

Tema 7.11
VYceueHnnslil konyc. CedueHue
YCEUEeHHOTO KOHYca

Cojniepxanue yaeOHOrO MaTepuaia

Yceuennsiii konyc. Ero oopasyromas u Beicota. CeueHrne yCeueHHOT0 KOHyca

KomOuaMpOBaHHOE 3aHITHE

Tema 7.12
[ap u chepa, ux ceyeHuUs

Copepkanme yueOHOTO MaTepuaa

[Tap u cdhepa. Bzanmuoe pacnionoxenue chepsl u miaockocTu. Ceuenue mapa, chepbl

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 7.13

ITousttre 00 00BEME TETIA.
OrHomreHne 00EMOB
0JJ00HBIX TE

Copnepxanue yueOHOro Marepuasia

[Tonsatue 06 o6beme Tema. O0beM Kyda U MPAMOYroIbHOTO Napasuienenunena. Oobem
NpU3MBbI 1 IUIHApa. OTHOIIEHHE 00EMOB OJJOOHBIX Tell. | €OMETpUYeCKUi CMBICI
ONpeIeuTeNs 3-r0 NOPsiIKa

KOM6I/IHI/IpOBaHHOC 3aHATHUC

Tema 7.14
O0BeEMBI U IUIONIA 1
MMOBEPXHOCTEN Tel

Copepxanue yueOHOro MaTepualia

O6beMbl mupaMubl U KoHyca. O0bem mapa. [Tnomanu nosepxuocreit Ten. [Lnomans
MOBEPXHOCTH IIWJIMH/PA, KOHYCA, TIIOMAas chepbl U e€ yacTel.

KOM6I/IHI/IpOBaHHOC 3aHATHUC

Tema 7.15 KomOnnaruu

MHOTOT'paHHUKOB U TECJ
BpalllCHUA

CopepxaHnue yueOHOTo MaTepralia

KOM6I/IHaHI/II/I reOMETPHUYCCKUX TECII. HpI/I3Ma, BIIMCaHHAA B HUWJIHWHAP, ONIMCAHHAA OKOJIO
OUJIMHApPA.

HpaKTI/I‘-IeCKOe 3aHATUC

Tema 7.16 I'eomeTpruueckue
KOMOUWHAITNH Ha TPAKTHKE

Copepxanue yaeOHOTO MaTepuaia

Hcnons3oBaHue KOM6I/IHaI_II/II\/'I MHOT'OT'PAaHHUKOB U TCJI BPAIICHUA B ITPAKTUKO -

30




OPUEHTUPOBAHHBIX 3a/1a4ax.

HpaKTqucxoe 3aHATUC

Tema 7.17 CopepxaHue yaeOHOT0 MaTepralia
Pemenue 3anau. OObeMBI | IJIONIA/IA TOBEPXHOCTH MHOTOTPAHHUKOB U TEJ BPAIlICHUS
MHororpaHHuku U TeJla KonTponsHas padota Ne 6 2
BpalleHus
Paznea 8. 14
IlepBooGpa3nasn
(GyHKINH, ee MPUMEHEHHE
Tema 8.1 Conepxkanue yueOHOro MaTepuasa
[TepBooOpa3nHas GhyHKIUH. 3amaya O BOCCTAHOBJIEHWM 3aKOHA [BIDKEHUS TO M3BECTHOM ckopocTu. [lonHsTHe
IIpaBnia HaxoXKICHUS uHTEeTpupoBaHus. (O3HAKOMJICHHE C TIOHSATHEM HHTETpaja W TepBOOOpa3HOW st
nepBoo6pasHbIX ¢ynkmun  y=f(x). Pemenne 3amau Ha CBA3b NEpBOOOPA3HON U ee IIPOM3BOIHOI,
BBIYUCIICHUE TIEPBOOOPA3HOM yist JaHHOW QyHKIwuU. Tabmuma Gopmyn mis 2
Hax0XJAeHUs epBooOpa3HbIX. M3yueHne mpaBuiia BEIYUCICHHS IEPBOOOPAa3HON
KomOuaMpOBaHHOE 3aHITHE
Tema 8.2 ConeprkaHne y4eOHOro MaTepuasa
[Tnomans KpI/IBOJII/IHefIHOfI 3amaumn, NPUBOISIIINE K MHOOHATHIO OIPEACICHHOTO HHTErpaja — O BBIYMCICHUH
tpaneunn.  Dopmyrna IJIOMIAId  KPUBOJMHEWHOW  Tpamemuw, O TMepeMemeHn: Touku. [loHsThe 2 OK-01. OK-02
Hetotona — JleiiGHuia , v v y ’
onpenenéHHoro uHTerpana. ['eomerpuueckuil 1 GU3NYECKUN CMBICT OMPEIEIEHHOTO OK-
unrerpana. @opmyna Herorona— Jleitoauma 03, OK-04,
KomOuHMpOBaHHOE 3aHSTHE OK-05, OK-06,
Tema 8.3 CoJeprkanue y4eOHOro MaTepuasa OK-07
Heonpenenenusiit  u [ToHsiTHE HEONPEICIIEHHOTO UHTErpaja 2 K -1.4, TIK-3.1
OTpeeNIEHHBII HHTETPaIbI KoMOuHupoBaHHOE 3aHATHE [IK -4.5
Tema 8.4 Copepxanue yueOHOro Marepualia
[Tonsitre 06 onpeneneHHOM ['eomeTprueckuii CMBICI ONPEIEICHHOTO HHTErpalia
HHTErpajie Kak IUIomaau KOM6I/IHI/IpOBaHHOC 3aHATHUC 2
KPUBOJIMHEWHOU Tpanenun
Tema 8.5 IIpodeccuonaTbHO-OPHEHTHPOBAHHOE CO/Iep:KaHue (COoJIep)KaHue MPHUKIATHOTO
OnpeneneHHbIil UHTErpal B MOJTyJIs1) 4

KHN3HH

I'eomerpuueckuit cMbich onpezeneHHoro nurerpaina. @opmyna HetotoHa - JleiiOnuma.
Pemienue 3a1a4 Ha MPUMEHEHUE UHTETpasia JUlsl BEIYUCIEHUS (PU3HMUECKUX BEIMYUH U
II0IaJ1eH, 00bEMOB r€OMETPUYECKUX Tel

HpaKTI/I‘-IeCKOe 3aHATUC
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Tema 8.6

Conepkanue yaeOHOrO MaTepuaia

Pewrenne 3a7ad4. [lepBooOpa3uas ¢pynkuuu. [IpaBuiia HaxoxaeHUs nepBoodpasHbix. Ee mpumenenue 2
IlepBooOpa3nas pyHKuuH, KonTtponbsHnas padota Ne 7
€€ NpUMEHEHNE
Paznea 9. 12
CreneHH M KOPHH.
Crenennasi pynkumst
Tema 9.1 Conepkanue yueOHOro MaTepuasa
Crenennas  QyHKIus, [ToHATHE KOpHA N-OW CTENEHU U3 NEUCTBUTENIBHOTO uncia. OyHkuun y = nx  ux
ee CBOHCTBA cBoiicTBa 1 rpaduxu. CBOMCTBAa KOPHS N-OW CTENEHU o)
KombuaMpoBaHHOE 3aHITHE
Tema 9.2 [IpeoOpazoBanue Conepkanne y4eOHOTro MaTepuasa
BBIpa)KeHI/II\/'I C KOPHSAMH h- Hpeo6pa3OBaHHe HppaiuOHAJIBHBIX BI)Ipa)KeHI/Iﬁ 2
P — KoMOMHMPOBaHHOE 3aHATHE OK-01, OK-02,
Tema 9.3 Conepkanne y4eOHOro MaTepuasa OK-
CBolicTBa  CTEINEHM C [TonsaTue crenenu ¢ a00BIM pallHOHATIBLHBIM MOKa3aTeneM. CTerneHHble QyHKIIUN, UX 2 03, OK-04, OK-05,
paloHaIbHbIM u CBOMCTBA U rpapuku OK-07
JICUCTBUTEIbHBIM KoMOMHUPOBAHHOE 3aHATHE
MOKa3aTeasiMu
Tema 9.4 ConepkaHne y4eOHOro MaTepuasa
Pemenue uppannroHanbHbIX PaBHOCHIIBHOCTE MppaIIMOHANBHBIX YPAaBHEHUN U HEPABEHCTB. MeTObl UX pelleHUsI. 4
YpaBHEHU U HEPABEHCTB Pemenne nppanroHalbHBIX ypaBHEHUI 1 HEPABEHCTB
KomMmOunupoBanHoe 3aHsTHe
Tema 9.5 CoJeprkanue y4eOHOro MaTepuasa
Crenenu 1 KOPHH. Onpenenenue creneHHoi ¢yHkuuu. Vcrnonb30BaHue ee CBOMCTB MPHU PEIICHUN
Crenennas GpyHKIUs ypaBHEHUI U HEPABEHCTB 2
KounTtposnbnas pabora Ne §
Pasznea 10. Hoka3areanHas 14
GyHkuus
Tema 10.1 Copepxanne yueOHOTO MaTepuaa
[MokazarenbHas GyHkuus, ee | CremeHb ¢  NPOU3BOJBHBIM  JICHCTBUTENBHBIM  MOKazareneM.  OmnpeneneHue 2

CBOMCTBA

NoKa3aTeabHON (YHKIMM, €€ CBOWCTBA M TIpaduK. 3HAKOMCTBO C IPHUMEHEHHEM
noka3zaTenbHON (yHKIMH. Perenne nokazaTenbHbIX ypaBHEHUN (QYHKIIMOHAIBHO-
rpauuecKUM METO/I0M

KOM6I/IHI/IpOBaHHOC 3aHATUC
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Tema 10.2 Copepxanne yueOHOTO MaTepuaa OK-01, OK-02,
Pemenue nokazarenbHbIX Pemenue nokasarenbHbIX YpaBHEHUN METOJIOM YPaBHUBAHUS IOKA3aTENEN, METOIOM OK-
YPAaBHCHHI 1 HEPaBCHCTB BBEJICHUS HOBOW NIEPEMEHHOH, (PyHKIIMOHATBLHO-TpadguuecKkuM MeToI0M. Pemenune 03, OK-04, OK-05,
I10KAa3aTeIbHbIX HEPABEHCTB 8 OK-07
[IpakTHueckoe 3aHsATHE
Tema 10.3 Pemrenue cucrem | CopaepxaHue yaeOHOTO MaTepralia
MOKa3aTeIbHBIX YPaBHEHUM Cucrembl MOKa3aTeIbHBIX YPAaBHECHUHN
KombunmnpoBanHoe 3anstuie o)
Tema 10.4 Conepxkanue yueOHOro MaTepuasa
Pemenue 3ajJad. Pemenue nokazarenbHbIX YpaBHEHUH METOJIOM YPAaBHUBAHUS MOKA3aTENEH U METOJIOM
[TokasarenbHas QyHKIMSA BBEJICHUS HOBOM NEpeMEHHOM. Penienne nokaszareabHbIX HEPABEHCTB o)
KoutposnbHas pabora Ne 9
Paznen 11.Jlorapudgmsbl. 24
Jlorapudpmuveckas
GyHKuus
Tema 11.1 Conepkanne y4eOHOro MaTepuasa
Jlorapudm yucna. Jlorapudwm uncna. JlecaTHUHBIN 1 HATYPAJTbHBIN JOTapr(MBbI, YUCTIO € )
JecaTnunbiil u KombOuampoBanHoE 3aHITHE
HaTypaJbHBIN JOTrapu(MBbI,
YHCIIO €
Tema 11.2 CoJeprkaHue y4eOHOro MaTepuasa
CaoiicTBa orapugmos. CaoiictBa norapudmoB. Onepanus jgorapupmupoBanus. [IpeoOpa3zoBanue BEIpaKCHHI,
Onepanus OK-01, OK-02,
Jorapu(GMUpoBaHH COJIEpIAIIMX JOrapHMbI. 4 OK-03, OK-
KoMOuHupoBaHHOE 3aHATHE 04, OK-05,
Tema 11.3 Copepxanue yueOHOro Marepuaiia OK-07
Jlorapudmuueckas Jlorapudmuueckas GyHKIMS U ee CBOHCTBA 2 MK -1.4. TIK-3.1
(QyHKLMs, ee CBOHCTBA KoMOuHupoBaHHOE 3aHATHE MK ’_ 45
Tema 11.4 Pemenue CogepxaHnue yueOHOT0 MaTepralia ’
norapuhMUIECKUX [TonsiTne norapudmuyueckoro ypaBHeHus. Onepanivs NOTeHIUPOBaHUS. Tpu OCHOBHBIX
YPaBHEHHH U HEPABEHCTB METOJIa pelIeHHs JOorapudMUYECKHUX ypaBHEHUH: (YHKIMOHAIBHO-TpaduyecKuil, 8

METOH MOTEHIUPOBAHUS, METOJ BBEJICHUS HOBOM1 MIEPEMEHHOM.
JlorapudmuueckueHepaBeHCTBA

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 11.5

CopepxaHue yueOHOTo MaTepualia
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Cuctemsl orapupMUIECKuX

ANTOPUTM pEIICHHS] CUCTEMBbI YypaBHEHWI. PaBHOCHIBLHOCTH JOTapH(PMUYESCKUX

YpaBHEHUI YPaBHEHUH U HEPABEHCTB
KoMOuHupoBaHHOE 3aHITHE P
Tema 11.6 IIpogeccuonaibHO-OpHEHTHPOBAHHOE cOAepKaHue (COoAepKaHUE MPHUKIAJIHOTO
Jlorapudmel B pupoie u MO/TYJIs1)
TEXHHUKE [Tpumenenwue norapudma. Jlorapudmudeckas cnupans B npuposae. Ee matemaruueckue 4
CBOMCTBA
[IpakTHueckoe 3aHsTHE
Tema 11.7 Conepkanne yueOHOro MaTepuaa
Pemrenne 3anau. Jlorapudmuueckas GyHkius. Pemenrne npocTedux JorapupmMUuecKux ypaBHEHHH
Jlorapudmei. Kontponbras padorta Ne 10 D)
Jlorapudmuueckas
byHKIUS
Paszpen 12. 10
MHoxkecTBa. DJIEeMEHThI
Teopuu rpados
Tema 12.1 MHoxecTBa Coneprkanue yaeOHOTO MaTepuasa
[Tonsitue mHoxectBa. [logMHo)kecTBO. Oniepanuu ¢ MHOKECTBAMH 2
KombuampoBanHoE 3aHsTHE
Tema 12.2 IIpodeccnoHaIbHO-OPHMEHTHUPOBAHHOE CO/lep:kaHue (CoAepKaHWE MPHUKIATHOTO
Onepanuu ¢ MHOXXECTBaMU MOJTyJIs1) 2
Onepanuu ¢ MHOKeCTBaMU. PerieHne npukiaHbIx 3aaa4
[IpakTruueckoe 3aHsTHE
Tema 12.3 I'padsl Copepxanue yueOHOTo MaTepualia
[Tonsitue rpada. Cs3HbIM rpad, AepeBo, HUKI Irpad HA TUIOCKOCTH 4
[IpakTnueckas pabora
Tema 12.4 Coneprxanue yueOHOTO MaTepuana
i’/fﬂleHI/Ie ;anaq. Onepannn ¢ MHOkecTBaMH. ONKMCaHuE pealbHbIX CUTYAllUi C TTOMOILBIO MHOYKECTB.
HOsKecTBa, I'padbl 1 1x IIpumenenue rpadoB K peleHHIo 3a/1a4 2

MMPUMCHCHUC

KonTponsHast padora Ne 11
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Pazgen  13. DaemeHTHI 20
KOMOHWHATOPHKH,
CTATUCTHMKH W TEOPHUH
BEPOATHOCTEM
Tema 13.1 ConepxaHue yaeOHOTr0 MaTepralia
OcCHOBHBIE ~ TIOHATHUSA [lepecTaHOBKH, pa3MeEIIEHUs], COUETaHUsI. 4
KOMOWHATOPHKH KomOuHHpOBaHHOE 3aHATHE.
Tema 13.2 Conepkanue yueOHOro MaTepuasa
CoObITHE, BEPOATHOCTD CoBMecTHBIE 1 HECOBMECTHBIE COOBITHS. TeopeMbl O BEpPOSITHOCTU CYMMBbI COOBITHH.
coOpbitHs. ClloKeHHE 1 . VYcrnoBHas BEpPOSITHOCTh. 3aBUCHMBIE W HE3aBUCHMBIE COOBITHS. Teopembl o
YMHOKCHHUC BECPOATHOCTCH BEPOSITHOCTH NMPOU3BEICHUSI COOBITHIA. 2
KomMmOuHupoBaHHOe 3aHsTHE
Tema 13.3 IIpogeccuonaibLHO-OpHEeHTHPOBAHHOE cOJep:KaHue (CoAepKaHHe MPHUKIAJIHOTO OK-01, OK-02,
BepositHOCTE B MOJYJISA) 4 OK-03, OK-
npodeccuonanbHbIX 3a1a4ax | OTHOCHTENbHAS YacTOTa COOBITHS, CBOMCTBO €€ yCTOWYMBOCTU. CTAaTUCTUUECKOE 04, OK-05,
omnpenenaeHue BeposaTHOCTH. OLeHKa BEPOSITHOCTH COOBITHS OK-07
[IpakTHueckoe 3aHsTHE K -1.4, I[1IK-3.1
Tema 13.4 Conepkanne y4eOHOro MaTepuasa [IK -4.5
JuckpeTHas ciydaitHas Buppl ciiygaiinbix BenuuuH. OnpeaesieHue JUCKPETHOM CIIy4ailHOM BETMYUHBI. 3aKOH 2
BEJINYMHA, 3aKOH €€ pacnpeneneHus TMCKPETHON CIy4ailHOM BEIMYHHbI. Ee UncIoBble XapaKTepUCTUKH
paclipeCiICHUA KomOuHMpOBaHHOE 3aHSTHE
Tema 13.5 CoJepkanue y4eOHOro MaTepuasa
3ajaun MaTeMaTH4eCKOU Bapuanmonnsiii  pan.  Ilonmuron wactor u  rucrorpamma. CraTtucTudeckue 2
CTaTUCTUKHU XapaKTEPUCTUKH psijia HAOII0aeMbIX JaHHBIX
KomOuHupoBanHoe 3aHsTHE
Tema 13.6 IIpodeccuonabHO-OPHEHTHPOBAHHOE COlep:KaHue (COICP)KaHUE MPUKIATIHOTO
Cocrasienue Ta0IuI 1 MOJIyJIs1)
AvarpamMm Ha IPaKTHUKE [TepBuunas 06paboTKa cTaTUCTHUECKUX NaHHBIX. [ padryeckoe ux nmpeacraBieHue. 4
HaxosxJieHne cpeJHUX XapaKTEepUCTHK, HAOII0aeMbIX JaHHBIX
[IpakTHueckoe 3aHATHE
Tema 13.7 Copepxanme yueOHOTO MaTepuaa
Pemenue 3anau. DneMeHTHI OnemeHTsl KoMOUHaTOpUKU. CoOBITHE, BEPOATHOCTH COOBITUSA. Ci0kKEHUE U
KOMOHWHATOPHKH, YMHOKEHUE )
CTaTUCTUKH U TEOPHUH BEPOSITHOCTEN
BCPOSITHOCTEH KonTtposnpHast padota Ne 12
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Pa3nen 14. YpaBHenus
HHEPaBEeHCTBA

26

Tema 14.1 PaBHOCHJIBHOCTD
YpaBHEHUI U HEPABEHCTB.

Conepkanue yaeOHOrO MaTepuaia

PaBHOCMbHOCTE ypaBHeHMM u HepaBeHCTB. OrmpeneneHus. OCHOBHBIE TEOpPEMBI

OO61ye METObI PEIEHUS PaBHOCHIILHBIX TIEPEX0JlaX B ypaBHEHUSAX U HepaBeHCTBaX. OOImIMe METOABI perieHUs 2
YpaBHEHUM: MepexoJ OT paBeHCTBA (PYHKUMHA K PaBEHCTBY AapryMEHTOB JUIs
MOHOTOHHBIX (YHKIMIH, METOJ pa3jOKEHUs HAa MHOMHUTEIH, METOJ| BBEICHHS
HOBOMNepeMeHHO!, (YHKIIMOHAIbHO-IpapUuecKuil METo
KombuanpoBaHHOE 3aHsTHE
Tema 14.2 Conepkanue yueOHOro MaTepuasa
I'paduyeckuii meTo OO011ue MeTo/Ibl pelIeHns] HEPABEHCTB: MEePEXo] OT CPAaBHEHUS 3HAYEHUH (PyHKIUH K
PeLICHNs ypaBHEHHIA, CPaBHEHMIO 3HAUYEHUN apryMEHTOB JJIsi MOHOTOHHBIX (PYHKIHHA, METOJl MHTEpPBAJOB, 4
HCPaBCHCTB ¢dbyHKIIMOHATBHO-Tpaguueckuil MeTo1. I'padmueckuii MeTo1 peleHus: ypaBHEHUH U
HEPABEHCTB
KomOuaMpOoBaHHOE 3aHSTHE
Tema 14.3 Conepkanne y4eOHOro MaTepuasa
VYpaBHeHus U HEPABEHCTBA C | OmnpenencHne MOIyIIs. PackpbITHe MOIYJIs IO onpeaesieHuto. IIpocTeiinme ypaBHEH s
MoZnyJiemM U HEpaBEHCTBa ¢ MoayseM. [[puMeHeHne paBHOCHIIBHBIX MTEPEX0JA0B B OMPEIACIECHHBIX 4
TUIAX YPAaBHEHHUI 1 HEPABEHCTB C MOJYJIEM
KomMmOuHupoBanHoe 3aHsTHe
Tema 14.4 CoJepkanue y4eOHOro MaTepuasa
VYpaBHeHus U HepaBeHCTBA ¢ | 3HaKOMCTBO ¢ mapamerpoM. [Ipocreiimme ypaBHEHHUS M HEPABEHCTBA C TTApaMETPOM
rapaMeTpamu KomOunupoBanHoe 3anstue 6
Tema 14.5 CocraBnenue u IIpogeccuonaibLHO-OPHEHTHPOBAHHOE cOJep:KaHue (COoACpKaHHE MPHUKIAJIHOTO
pelieHne MO1yJIs1)
npodecCHoHaNbHbIX 32134 Pemenne TekcToBBIX 33724 MPO(ecCHOHAIBHOTO COZIepIKAHH y 3
¢ TIOMOIIBIO YPABHEHHMA Pemenue npukinaaHsix 3amad ¢ TOMOIBIO CHCTEMBI TMHEHHBIX YPaBHEHUH §
IlocTpoeHne MaTeMaTUYECKUX MOJEIIEN PeallbHOW CUTYalluu C IIOMOIIBIO YPABHEHUN U
HepaBeHCTB. [IpuMeHeHHe ypaBHEHMII M HEPABEHCTB K PELICHHUIO MAaTEMaTHYECKUX
3aja4 ¥ 3a/1a4 U3 pa3InyHbIX 00JacTel HAyKU U peaibHOM JKU3HH.
[IpakTHueckue 3aHATHS
Tema 14.6 Copepxanue yueOHOTO MaTepuaa
Perenue 3angay. YpaBHeHHs OOmue MeTob! pellieHNs] ypaBHEHUHN. Y paBHEHUS U HEPABEHCTBA C MOYJIEM U C 2

1 HCPABCHCTBA

napameTpamMu

HpaKTI/I‘-IeCKOe 3aHATUC

OK-01, OK-02,
OK-
03, OK-04,
OK-05, OK-06,
OK-07
TIK -1.4, TIK-3.1
TK -4.5
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KoHncyabTanuu 12
IIpomexyTounas arrecranus (JK3amMeH) 6
Bcero: 306
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3. YciioBus peaju3anuu NporpaMMbl 0011e00pa3oBaTeIbHOM T CIUINIMHBI

3.1 Jast  peanm3anMu  NporpaMMbl  JUCHHUIUIMHBI  JOJKHBI  OBITH
Npe1yCMOTPEHbI CleAyIoIHe CllelHaIbHbIe TOMeIeHH

Peanusanus IpOrpamMMbl  JTUCLHUILIAHBI TpeOyeT  Hamuuus ~ yd4eOHOro  kaOuHeTa

MAaTE€MAaTHUKHU.

O6opynoBanue yueOHOTo KaOMHeETa:

- 1I0CaJI04YHbIE MECTA 0 KOJIMYECTBY 00y4aroLUXCsl;

- paboyee MECTO IpenoJaBaTeds;

- KOMIUIEKT y4eOHO-HAaIJISIIHBIX TOCOOMIA;

- KOMIUJIEKT 3JI€KTPOHHBIX BUAEOMATEPUasoB;

- 3aJ]aHus 171 KOHTPOJIbHBIX padoT;

- mpoeccnoHaTbHO OPUEHTHPOBAHHbIE 3a1aHNUS;

- MaTepuasbl SK3aMeHa.

Texnuueckue cpeacTsa 00y4eHUS:

- IEPCOHAIBHBIN KOMITBIOTEDP C JIMLEH3UMOHHBIM IPOTPaMMHBIM 00€CIIEYeHHUEM;

- IIPOEKTOP C SKPAHOM.

3.2. Undopmanuonnoe obecneyenne 00y4eHus

OcHOBHBIE UCTOYHHKH:

1. bammakoB M. U. Maremaruka: yueOHUK 11 mipodeccuoHanbHOTo oOpazoBanus /M.U.bammakos
- M.: Akagemus, 2021. — 252 c.

2. bammakoB M.U. Maremarnka: CO0opHUK 3a/1a4 TPOGUIHHON HAPABICHHOCTH: y4e0.1mocooue s
CTYICHTOB MPO(eCCUOHAIBHBIX 00pa30BaTENbHBIX OpraHU3allii, OCBAMBAIOMIUX MpOodeccuu u
cnenuanpHocTH CIIO. — M.,2021

3. bammakor M.M. MaremaTtuka: 3amayHuk: y4e0.mocoOue aid CTYACHTOB NPO(ecCHOHATBHBIX
00pa3oBaTeNIbHBIX OpraHu3aluii, oOcBauBarwImuX npodeccuu u cnenuanbHoctu CI10. — M.,2022

4. bammakoB M.MU. Maremaruka: anreOpa M Havaja MAaTeMaTHYECKOTO aHalIn3a, T'€OMETPHS:
DNEeKTPOHHBIM yueb.- METOJA. KOMIUIEKC i CTYACHTOB Mpo(deccHoHalbHBIX 00pa30BaTeIbHBIX
opranusaiuii, ocsanBarouux npodeccuu u cneuunaibHoctu CI10. — M.,2021

Jlns npenoiaBarenei
1. ®DenepanbHblii 3aK0H OT 29.12.2012 Ne 273-D3 «O6 obpazoBanuu B Poccuiickoit deneparnum.

2. @enepanbHas oOpa3oBaTesbHas MporpamMma CpeJHero oouiero oOpa3oBaHUs, YTBEPXKJICHHON NPHUKa30M
MunucrepctBa npocsemmenus Poccuiickoit @enepanuun ot 18.05.2023 Ne 371, 3aperucTpupoBaHHOHN B
Munucrepcte octuiun Poccuniickoit @enepanun ot 12.07.2023 Ne 74228 (s pucumimine Pycekmid
s3bIK, Jlureparypa, MWcropusa, OOmecrBo3nanue, I'eorpadus, OcHoBbI 0e30macHOCTH
JKM3HeaeATeNbHOCTH, HMHocTpaHHbIii s3bIK, Maremaruka, HUnpopmaruka, Pdusuka, Xumus,
Bbuosiorns, ®usznyeckass KyJbTypa) U C y4eTOM TMpUMEpHOH pabouell  mporpamMmbl
o0mieoOpa3oBaTeNbHOM  TUCHMIUIMHBL  «MaTeMaTukanuis  Npo(ecCHOHAIbHBIX — 00pa30BaTEeIbHBIX
opraHu3zaiuii, paccMoTpeHHoi Ha 3aceaanuu [lenaroruueckoro coera ®I'bOY IO UPIIO npoTokoin
Ne 13 o1 «29» centsi0ps 2022 r., yrBepk1eHHOM Ha 3aceaHuy CoBeTa 10 OLICHKE COJIEP/KaHUs U KauecTBa
MPUMEPHBIX paboUUX MporpamMm o011e00pa30BaTEILHOTO U COLMATBHO-TYMAaHUTAPHOTO IIUKIJIOB CPEHETO
npodeccroHanbHOro 00pazoBanus MpoTokos Ne 14 ot «30» Hos0ps 2022 T.



3. ®denepasbHBIM TOCYAAPCTBEHHBIM 00pa30BaTEIbHBIM CTaHIAPTOM CPETHEro Mpo(hecCHOHATIBEHOTO
oOpazoBanus no cnenuaibHocTH 35.02.05 ArpoHOMUSs, YTBEPKICHHBIM MPUKa30M MuHUCTEpPCTBA 00pa30BaHUs U
Hayku Poccuiickoit @enepanun/ MunucrepctBa mpocsemenus Poccuiickoit @enepanunor 13.07.2021 N 444,
3apeructpupoBano B Muntocte Poccun 17.08.2021 N 64664.

,Z[OHOJIHI/ITGJII)HLIG HUCTOYHUKU:

1. Boromonos, H. B. MatemaTuka : yaeGHHK I CpETHETO TPOhECcCHOHATFHOTO 00pa3oBaHMs /
H. B. boromouos, I1. 1. Camoiinenko. — 5-€ uzj., nepepad. u non. — Mocksa : M3naTenscTBo
IOpaiit, 2022. — 401 c. — (IlpodeccuonansHoe odpazoanue). — ISBN 978-5-534-07878-7. —
Texct : anexTponHsIii / O0pazoBarenpHas mwaTdopma FOpaiir [caiit]. — URL:
https://urait.ru/bcode/489612

2. Boromonos, H. B. [IpakTuueckue 3ausatus mo matematuke B 2 4. Yacts 1 : yueObHOE mocobue fist
cpenHero npogeccruonanbHoro oopazosanus / H. B. boromonos. — 11-e u3na., nepepad. u
non. — Mockga : U3parensctBo HOpaiit, 2022. — 326 ¢. — (IIpodeccuonanbuoe
obpazoBanue). — ISBN 978-5-534-08799-4. — TexkcT : anektpoHHsbIi // OO6pa3oBaTenbHas
mnatdopma FOpaiit [caitt]. — URL: https://urait.ru/bcode/490666

3.  Boromosos, H. B. [IpakTuueckue 3anaTus Mo Mmatematuke B 2 4. YacTs 2 : yauebHOe mocobue st
cpenHero npogeccuonanbHoro oopazosanus / H. B. boromonos. — 11-e u3na., nepepad. u
non. — Mocksa : U3marensctBo HOpaiit, 2022. — 326 ¢. — (IIpodeccronanbroe
obpazoBanue). — ISBN 978-5-534-08799-4. — TekcT : anexktpoHHsbI# // OO6pa3oBaTenpHas
mnatdopma FOpaiit [caitt]. — URL: https://urait.ru/bcode/490666

NHuTtepHeT-pecypehl

1. MW3nmarensckwmii ieHTp «Akanemus» https://academia-moscow.ru/

2. DnekTpoHHBIN yueOHHK «Maremarnka B mikosie, XXI Bexk»; - Pexum moctyma: http://school-
collection.edu.ru

3. HudopMmanuoHHbIE, TPEHUPOBOYHBIE U KOHTPOJILHBIC Matepuainbl; - Pexxum npoctyna:
http://fcior.edu.ru

4. Enwunas xomreknuu LudpoBeix 00pa3oBaTeIbHBIX pecypcoB; - Pexum moctymna: www.school-
collection.edu.ru

5. DneKTpoHHBIN crpaBoOYHUK 11 oarotoBku k DI'E; - Pexxum nocryna: www.resolventa.ru

6. www.fcior.edu.ru (MudopmanmonHsie, TPEHUPOBOYHBIC U KOHTPOJIbHBIE MaTEPHAIIbI).

7.www.school-collection.edu.ru (Equnast komiexkimu un@poBbix 00pa3oBaTeIbHBIX PECYPCOB).

MEXIIPEAMETHBIE CBA3U:

I/IH(bOpMaTI/IKa U UKT, (1)1/13141(21, XHUMHA, SdKOHOMHUK



4.KOHTPO/Ib M OLICHKA Pe3y/JabTAaTOB OCBOCHMS
001Ieo0pa3oBaTeIbHOM TUCHMILIMHBI

KounrtpoJsn " OlleHKA
Pe3yIbTaTOBOCBOCHUI00111€00pa30BaTEIbHO N I CIIUTIIMHBIPACKPBIBAIOTCIYEPE3IUCIIUILIMHAPHEBIEPE

3yJIbTATHI, HAPABICHHBICHA)OPMUPOBAHNEOOUX H  TPO(ECCHOHATBHBIX  KOMICTCHIIMA 110
paszzeniaM U TeMaM CoJep KaHMs yueOHOroMarepuaia.
Oobmas/mpodeccruoHabHAS Paznen/Tema TUNOIEHOYHBIX
KOMIICTCHITUS MEPOTIPUATHS
OKO1.Ber6uparscmnoco P1,Temal.1,1.2,1.311-0/c5,1.4,1.5,1.6 TectupoBanueV cTHBIN
GbIpEIICHNUS P2, Temn12.1,2.2,2.3,2.4,2.511-0/c,2.6 ompocMareMaTHIeCKH
3a1a4npoecCUOHATBH P3,Temri3.1,3.2,3.311-0/c,3.4 iaukTanTUHIMBU Tya
OMJIEATEIbHOCTUIIPUME P4, Tempi4.1,4.2,4.3,4.4,4.5,4.6,4.7 BHAsICAMOCTOSTEIIbHAA
IT-0/c,4.8,4.9, 4.10,4.11
HUTEITHLHO P5. Tembi5.1,5.2 paborallpencraBnenue
K PasIUTHBIMKOHTEKCTAM | P Tenmpi6.1,6.2,6.3,6.4,6.5,6.6,6.7 pe3yIbTaTOBIPAKTHYEC
T-0/c,6.8,6.9,6.1011-0/c,6.11 KnxpaboT3aiuTaTEop
P7,Temn17.1,7.2,7.3,7.4,7.5,7.6,7.7 ECKHXPA0OT
IT-0/c,7.8,7.9, 7.10I1-0/c, 7.11,7.12, 3amuTanHNBU/ya bH
7.13,7.14,7.15,7.16,7.17 BIXIIPOCKTOBKOHTPOIIB
P8, Temri8.1,8.2,8.3,8.4,8.5,8.6 Hast
P9, Temp19.1,9.2,9.3,9.4,9.5 paboTaBrimomHEHNE K3
P10, Tems110.1, 10.2, 10.3, 10.4 aMeHallMOHHBIX3aJaH!u
P11, Temsr11.1, 11.2, 11.3I1-0/c, i
11.4,11.5,11.6I1-0/c,11.7
P12, Temsr12.1, 12.2, 12.3, 12.4
P13, Temsr13.1,13.2, 13.3, 13.4, 13.5
IT-o0/c,13.6
P14, Tems114.1, 14.2, 14.3,14.4, 14.5
IT-o0/c,14.6
OK 02. P1,Temal.1,1.2,1.311-0/c,1.4,1.5,1.6 TectupoBanueV cTHBII
Wcnonb3oBaThcoBpeMernH | P 2,Temn2.1,2.2,2.3,2.4,2.511-0/c,2.6 onpocMaremaTn4ecku
bl€ CPEICTBANONCKA, P3,Temp13.1,3.2,3.311-0/c,3.4 iiaukranTHIMBY Tyal
AHAII3A P4, Temni4.1,4.2,4.3,4.4,4.5,4.6,4.7 L HASCAMOCTOSTeIbHAS
I1-0/c,4.8,4.9,4.10,4.11
HUHTEpIIpeTarmuuHdopma P5 Temui5.1.5.2 paborallpencraBnenue
1uu, P6:TeMLI6.1:6.2,6.3,6.4,6.5,6.6,6.7 Pe3yIbTaTOBIPAKTHHECC
MUH(POPMAIMOHHBIETEXHO | 1.0 /¢,6.8,6.9.6.1011-0/c,6.11 KUXpaboT3anuTaTBopy
JOrMAUIABBIIOTHCHUASAN | P7 Temni7.1,7.2,7.3,7.4,7.5,7.6,7.7 CCKUXPabOT
aunpodeccuoHanbHoWAeA | [1-0/c,7.8,7.9, 7.10I1-0/c, 7.11,7.12, 3amuTaunHANBUAYaTbHBIX
TEJIBHOCTH 7.13,7.14,7.15,7.16,7.17 IIPOEKTOB
P8, Temri8.1,8.2,8.3,8.4,8.5,8.6
P9, Temp19.1,9.2,9.3,9.4,9.5
P10, Temsr10.1, 10.2, 10.3, 10.4
P11, Temsr11.1, 11.2, 11.3I1-0/c,
11.4,11.5,11.6IT-0/c,11.7




P12, Tems112.1, 12.2, 12.3, 12.4

KonTponbHaspadbora

P13, Temr113.1, 13.2, 13.3, 13.4,13.5 Brinmosnenue
IT-0/c,13.6 3K3aMEHAIIMOHHbIX3a 2
P14, Temni14.1, 14.2, 14.3,14.4, 14.5 Yl
IT-0/c,14.6
OKO3.[TnanupoBaThu P1,Temal.1,1.2,1.3I1-0/c,1.4,1.5,1.6 TectupoBanue
PeammsoBsiBatbcoOcTBennoern | P2, Tempi2.1,2.2,2.3,2.4,2.511-0/c,2.6 YCTHBIN
podeccruonanbHoe P3,Temri3.1,3.2,3.311-0/c,3.4 onpocMareMaTuuecKuii
WJINYHOCTHOE %‘f’orl/ﬂceﬁl’éil; j’fo?fﬁ"ls 4.6,4.7 TUKTaHTHIUBUTyaTbH
Pa3BUTHE,IPE/IMPHUHAMATEIBC | o 5. TeMbiS.1,5.2 ascaMOoCTOSTEIbHASIPAO
KYIOACATCIEHOCTE P6,Teme16.1,6.2,6.3,6.4,6.5,6.6,6.7 orallpencTapnennepesy
BIpodeccronansHoichepe,uc| 1y_, /¢,6.8,6.9,6.10TT-0/c,6.11 JTHTATOBIPAKTUYECKUX]
MOJIb30BaTh 3HAHUS P7.Temer7.1.7.2.7.3.7.4.7.5.7.6.7.7 abo0T3anuTaTBOPUYECKH
n0(HHAHCOBOH IPAMOTHOCTH H-;/c,7.8,7.§, 71 oﬁ-o/;, 71 1,3. 12, XpaboT
BPa3JIMIHbIX 7.13,7.14,7.15,7.16,7.17 3auuranHMBAyan
KU3HEHHBIXCUTYAIUSIX P8,Temni8.1,8.2,8.3,8.4,8.5,8.6 BHBIXITPOECKTOBKOHT
P9, Temr19.1,9.2,9.3,9.4,9.5 poabHas
P10, Tems110.1, 10.2, 10.3, 10.4 pabotaBrimonHeHne
P11, Temsr11.1, 11.2, 11.311-0/c, AK3aMeHallMOHHBIX3
11.4,11.5,11.6I1-0/c,11.7 amaHuit
P12, Temsr12.1,12.2, 12.3, 12.4
P13, Tems13.1,13.2, 13.3, 13.4, 13.5
IT-o0/c,13.6
P14, Temni14.1, 14.2, 14.3,14.4, 14.5
IT-o0/c,14.6
OK04.5¢ddexTnBHO P1,Temal.1,1.2,1.311-0/c,1.4,1.5,1.6 TectupoBanue
B3aMMO/IeiCTBOBATHUPA P2, Temn12.1,2.2,2.3,2.4,2.5I1-0/c,2.6 VY CTHBII
00TaTEBKOJLIEKTHBEUKO P3,Temmi3.1,3.2,3.311-0/c,3.4 onpocMareMaTu4ecKuit
MaHJ1e 112[%’()]/“;1\4411’21;?4%?%;‘032141?45,46’47 JTUKTaHTHAMBUyaTbH
P5. TemI5.1.5.2 asicaMoCTOsITeIbHAsPa0
P6,Tems16.1,6.2,6.3,6.4,6.5,6.6,6.7 otalIpencTaBnenuepesy
I1-0/¢,6.8,6.9,6.1011-0/c,6.11 JIBTATOBHPAKTHHYCCKUXP
P7,Temn17.1,7.2,7.3,7.4,7.5,7.6,7.7 a00T3aIUTATBOPYECKH
M-o0/c,7.8,7.9, 7.1011-0/c, 7.11,7.12, XpaboT
7.13,7.14,7.15,7.16,7.17 3auuTanH MBI Iya
P8,Temn18.1,8.2,8.3,8.4,8.5,8.6 BHBIXIIPOCKTOBKOHT
P9, Temr19.1,9.2,9.3,9.4,9.5 poJIbHAs
P10, Tems110.1, 10.2, 10.3, 10.4 paboTtaBeimonHeHue
P11, Tems111.1, 11.2, 11.3I1-0/c, SK3aMEHAllMOHHBIX3
11.4,11.5,11.6H—0/C,11.7 amaHui
P12, Temsr12.1, 12.2, 12.3, 12.4
P13, Temsr13.1,13.2, 13.3, 13.4, 13.5
IT-0/c,13.6
P14, Temni14.1, 14.2, 14.3,14.4, 14.5
I1-0/c,14.6
OKO05.OcymectBnsateyctayto | P1,Temal.1,1.2,1.311-0/c,1.4,1.5,1.6 TectupoBanue
I/IHI/ICLMCHHyIO P2, Temn12. 1,2.2,2.3,2.4,2.5H-0/C,2.6 YCTHBIﬁOHpOC

P3,Tems13.1,3.2,3.311-0/c,3.4




KomMyHukanurona P4, Temni4.1,4.2,4.3,4.44.5,4.6,4.7 MaremMaTH4eCKui
I'ocymapCcTBEHHOMSI3bIKE [T-0/c,4.8,4.9,4.10,4.11 JIAKTAHT
Poccuiickoit®eneparuucyy P5,Temsi5.1,5.2 NunuBunyanpHasicamoc
eTOM P1,Temal.1,1.2,1.311-0/c,1.4,1.5,1.6 TOSTENbHAAPA6OTA
0COBEHHOCTEHCOHATBHOTO P2, Temr2.1,2.2,2.3,2.4,2.511-0/c,2.6 I

P3,Temsi3.1,3.2,3.31T-0/c,3.4 PEACTABIICHHC
1 KYJIbTYPHOTOKOHTCKCTA P4, Temri4.1,4.2,4.3,4.4,4.5,4.6,4.7

I1-0/c,4.8,4.9,4.10,4.11 PE3yJIbTaTOB

PS5, Tems15.1,5.2 [TpakTrueckuxpaboT

P6,Temr16.1,6.2,6.3,6.4,6.5,6.6,6.7 3amuTaTBOPUYECKUX

I1-0/¢,6.8,6.9,6.10I1-0/c,6.11 pabot

P7,Temw7.1,7.2,7.3,7.4,7.5,7.6,7.7 3amura

II-0/¢,7.8,7.9, 7.10I1-0/c, 7.11,7.12, VHIMBHIYaTbHBIX

7.13,7.14,7.15,7.16,7.17 TpoextoBKoHTpoIH

P8, Temri8.1,8.2,8.3,8.4,8.5,8.6 Hast

P9, Temr19.1,9.2,9.3,9.4,9.5

pabotaBrimonHeHue

P10, Temsr10.1, 10.2, 10.3, 10.4 SK3AMEHAIHOHHEIX

P11, Temsr11.1, 11.2, 11.3I1-0/c, .

11.4,11.5,11.6IT-0/c,11.7 aar

P12, Temsr12.1,12.2, 12.3,12.4

P13, Temsr13.1,13.2, 13.3, 13.4, 13.5

II-0/c,13.6

P14, Tems114.1, 14.2, 14.3,14.4, 14.5

IT-0/c,14.6P9,Tems19.1,9.2,9.3,

9.4,9.5

P10, Temsr10.1, 10.2, 10.3, 10.4

P11, Temsr11.1, 11.2, 11.3I1-0/c,

11.4,11.5,11.6I1-0/c,11.7

P12, Temsr12.1, 12.2, 12.3

P13, Temsr13.1, 13.2, 13.3, 13.4,13.5

IT-o0/c,13.6

P14, Tems114.1, 14.2, 14.3,14.4, 14.5

IT-o0/c,14.6
OKO6.ITposiBasTH P1,Temal.1,1.2,1.311-0/c,1.4,1.5,1.6 TectupoBaHue
IPaXIaHCKO- P6,Temn16.1,6.2,6.3,6.4,6.5,6.6,6.7 YceTHBIHOIpOC
[TaTproOTUYECKYIOMO3UIIUIO, 11-0/¢,6.8,6.9,6.1011-0/¢,6.11 MareMaTuyecKuii
JIEMOHCTPHPOBAT P7,Temm7.1,7.2,7.3,7.4,7.5,7.6,7.7 JHKTAHT
Oco3HaHHOETIOBEICHUEHA I1-0/c,7.8,7.9, 7.101-0/c, 7.11,7.12, NunuBunyansHas
OcCHOBETPaUIIUOHHBIX 7.13,7.14,7.15,7.16,7.17 caMOCTOSATeIbHAs

P8, Temri8.1,8.2,8.3,8.4,8.5,8.6
00meHeoBEIECKIX P14, Temml4.1, 14.2, 14.3,14.4, 14.5 | Pa0oTa
LIECHHOCTEH,B TOMUHCIIEC M-o/c,14.6 [IpencraBnenue
YderoMrapMOHHU3AIHH pe3ynabTaToB
MexHaIMOHAIIbHBIXU [TpakTrdeckuxpaboT
MEXPETUTHO3HBIX 3amuTaTBOPUYECKUX
OTHoO1IEHUH, TPUMEHSATH pabot
CTaHJIapPThI 3amura
AHTHUKOPPYIITUOHHOTO WHIUBUIYaTbHBIX
IMOBEICHUS MPOEKTOB




KonTponbHaspadbora
Brinoanernesk3amMeHal|

MOHHBIX3aJaHuH
OKO07.CoaeticTBOBaTh P1,Temal.1,1.2,1.3I1-0/c,1.4,1.5,1.6 TectupoBanue
CoxpaHeHHIOOKpYyXKaromen P2, Temsi2.1,2.2,2.3,2.4,2.511-0/c,2.6 VY CTHBIH

CpeIIbL, pPecypcocOepeIKeHHUIO,

HpI/IM CHJSTH 3HAHUA
00U3MEHEHU U
KIINM aTa,HpI/IHHI/IHI)I

OepeKITMBOTONPOU3BOICTBA,D

P3,Temr3.1,3.2,3.311-0/c,3.4

P4, Temr14.1,4.2,4.3,4.4,4.5,4.6,4.7
I1-0/c,4.8,4.9,4.10,4.11
P5,Temn15.1,5.2
P6,Temr16.1,6.2,6.3,6.4,6.5,6.6,6.7
I1-0/¢,6.8,6.9,6.1011-0/c,6.11

ornpocMaremMaTHYeCKHlg
ukTaHTUHABUTyaTbHAS
caMmocTosiTebHasipadboTa
[IpencraBnenuepesynbpra
TOBIPAKTHUECKUXPAOOT3

¢ddexTuBHO alIMTaTBOPUYECKUXPadOT
JleiicTBOBATHB P7,Tems17.1,7.2,7.3,7.4,7.5,7.6,7.7 3amuTauHMBHyalb
YPE3BbIYANHBIXCUTYAIUAX IT-0/c,7.8,7.9, 7.10I1-0/c, 7.11,7.12, HBIXITPOoeKTOBKOHTpO
7.13,7.14,7.15,7.16,7.17 JIbHAs
P8, Temr18.1,8.2,8.3,8.4,8.5,8.6 pabotaBeimonHeHne?
P9,TGMBI9. 1,9.2,9.3,9.4,9.5 K3aMCHAIIUOHHEBIX3a1
P10, Temr110.1, 10.2, 10.3, 10.4 AHMIL
P11, Temsr11.1, 11.2, 11.311-0/c,
11.4,11.5,11.611-0/c,11.7
P12, Temrr12.1, 12.2,12.3,12.4
P13, Temn113.1,13.2, 13.3, 13.4, 13.5
IT-o0/c,13.6
P14, Temn114.1, 14.2, 14.3,14.4, 14.5
IT-o0/c,14.6
[1K1.4, IIK 3.1 P1,P2,P3,P4,P6,P7, P8, TectupoBanue
IIK 4.5 P11,P13,P 14 VeTHBIN onpoc
MaremaTndecKkui
JAKTAHT
NunuBunyanpHas
caMocTosiTenbHas pabora
[IpencraBnenue
pe3yabTaToB

MPAKTHYECKUX padoT
3ammTa TBOPYECKUX
pabor3amnura
WH/IMBUTyaJIbHBIX
IIPOEKTOB

KonTponbnas paboTa
Brinoanenue
DK3aMeHAIIMOHHBIX

3agaHui




