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1 HOACHUTEJBHASA 3AIINCKA
1.1 O6s1acTh NpUMEHEHUA POTPAMMBI

Pabouast mporpamma yuebOHOro mpeamera «Marematuka» pa3paboTaHa Ha
ocHoBanuu TpeboBanuit DPI'OC COO gnsg peanuzanuud  oOpa3oBaTEIbLHOM
IporpaMmMbl  TOJIFOTOBKH CIEIUAIUCTOB CPEIHEr0 3BEHa MO CHEIUATbHOCTU
09.02.06 CeTeBoe 1 cUCTEMHOE A IMUHUCTPUPOBAHHUE.

1.2 MecTo y4yeOHOro mpeaMera B CTPYKType NPOrpaMMbl NMOATOTOBKH
CIEeNUAJIMCTOB CPeHero 3BeHa

Y4eOHbIii ipeaMeT «MartemaTrkay BXOAWT B IMKJI 00IIeo0pa3oBaTeIbHOM
MIOJITOTOBKH, pa3nied MpoQriIbHbIC TPEIMETHI U U3ydaeTcs Ha 0a30BOM ypOBHE Ha
1 xypce oOyueHus.

1.3 ATtTrectanust yueOHOro npeamera

Peanmzanust mnporpammbl  npeaMera  «MaTeMaTuka» — COMPOBOXKIACTCS
TEKYIIUM KOHTPOJIEM YCIIEBAEMOCTH U MPOMEKYTOUHOU aTTECTAI[UEH.

Texymuii KOHTPOJIb YCIEBAEMOCTH MPOBOAUTCS Ha YYEOHBIX 3aHSATHUSAX B
dbopmax:

*Onpoc

*O1eHKa BBITIOJIHEHUS 3aJJaHUs HAa IPAKTUYECKOM 3aHATUI

*BhIN0IHEHNE MMCbMEHHOTO 33JaHUS

*MaTteMaTHU4eCKUM JTUKTAHT

*TecTtupoBanue

* KontponbHas padota

[Topsimox mpoBeAeHUST TEKYHIEr0 KOHTPOJS YCIEBAEMOCTU OMNPEIEIIeTCs

pabourMu MaTtepuajiaMHu TpernojaBaTessi, pa3padaThbIBaéMbIMHU JJIsI TPOBEACHUS
3aHATHM.

N3yyenue mpenMera 3aKaHYMBAETCS MPOMEXKYTOUHOU arrecranuei B Gpopme
9K3aMeHa B 2 CEMECTpe MepBOro Kypca OOydeHHs IO MporpaMme, KOTopas
YCTaHOBJICHA YYCOHBIM TIJIAHOM.

DK3aMeH MPOBOAUTCS B JIEHb, OCBOOOXKICHHBIN OT IPYTUX BUAOB 3aHSTHH.

[Topsimok mpoBeAeHUs PK3aMeHa onpeaensieTcs (OHIOM OLICHOYHBIX CPEJICTB
1o npeamety «MaremaTuka.

1.4 Hcnoab3yemble neaarorunyeckue TEeXHOJIOTMH/IJIEMEHThI
TEXHOJIOTUii, METO/IbI 00y4YeHUsI

HC}I&FOFI/I‘ICCKI/IG TCXHOJIOTHH.

- UKT;

- IUCTAaHIIMOHHBIC O6p330BaTeJIBHBIe TCXHOJIOTHH,
- JJMYHOCTHO-OPHUCHTUPOBAHHBLIC,



- mpoOeMHoe 00yueHue (MpoOIeMHOE H3I0KEHHE U TIOUCKOBas Oecena);
- IPOEKTHBIE TEXHOJIOTUH;

- KOMMYHHUKATUBHO-HAJIOTOBbIE TEXHOJIOTUH U T.JI.
MeTtonbl oOydeHus:

- HaIrJISIAHBIA METO/T;

- 00BACHUTEIBHO-WILTIOCTPATUBHBIN METO;

- PENPOAYKTUBHBIN METOS;

- YaCTUYHO MOMCKOBBIN (3BPUCTUYECKHUI);

- UCCIIEZIOBATEIIbCKUN METO/T;

- UHTEPAKTUBHBIH;

- JJIEKTPOHHOE OOyYEHHUE U T.[.



2 IINTAHUPYEMBIE PE3YJIbTATBI U3YYEHUSA YYEBHOI'O
INPEAMETA «MATEMATHUKA»

[ensMu peannzaniuu NpoOrpaMMbl SBIISIOTCS:

- CTAaHOBJICHHE M PA3BUTHE JIMYHOCTH OOYYAIONIIETOCs B €€ CaMOOBITHOCTH U
YHUKaJIBHOCTH, OCO3HAaHME COOCTBEHHON  HMHAMBUAYAJIbHOCTH, TOSIBIICHUE
YKU3HEHHBIX TUIAHOB, TOTOBHOCTH K CAMOOTPE/IEICHUIO;

- JIOCTUXKEHUE BBIMTYCKHUKAMU IJIAHUPYEMBIX PE3YyJbTATOB: KOMIIETCHIIUN U
KOMIIETEHTHOCTEHN, ONMPEIeNIEMbIX JUYHOCTHBIMU, CEMEHHBIMU, O0IIECTBEHHBIMU,
TrOCYJapCTBEHHBIMH MOTPEOHOCTSIMU W BO3MOKHOCTSIMU O0YYaIOMIErocs CTapIero
IIIKOJIPHOTO BO3pacTa, WHIWBHIYAIbHOW OOpa30BATEIBPHOW TPACKTOPHEH €ro
Pa3BUTHUS U COCTOSIHUEM 3/I0POBBSI.

B pesynbrare uzyuenus yueOHoro npeamera «MartemaTukay CTYJIEHT JOJDKEH

chOpMHPOBATH CICAYIONINUE PE3YIbTATHI:

JINYHOCTHBIE PE3YyJabTaATHI:

®opmynuposka uz PI'oC COO

Yrounennsiii JIP niig npenmera «Matematukay

JIP4. chopmupoBanHocTs | JIP4.  chopmupoBaHHOCT  TPEACTABICHUH O

MHUPOBO33PEHUS,  COOTBETCTBYIOIIETO| COLUMANBHBIX,  KYJIBTYPHBIX M  HCTOPHYECKHX

COBPEMEHHOMY  YPOBHIO  pa3BUTHA| GaKTOpax CTAHOBICHHS MAaTEMaTHKH; KaK YacTH

HayKl U OOIIECTBEHHON MNpaKTHKH,| 00IIe4YeI0BeYeCKON KyIbTYpBhI,

OCHOBAaHHOTO Ha AHMAJIOre KYJbTYp, a| MpEeACTaBICHHE O MPOPECCHOHATBHON AEATEIbHOCTH

TaKkKe pa3IMYHBIX (dopM| ydeHbIX-MaTEeMaTHKOB,

OOLIECTBEHHOI'O CO3HAHHUA, OCO3HaHHE| C(HOPMUPOBAHHOCTh  NPEJACTABICHUH O  pOJH

CBOETO MeCTa B TOJHMKYIbTYPHOM | MaTeMaTHUKH B COBPEMEHHOM OOILECTBE KaK YacTH

MUpE; o0lIeueoBEYeCKOl  KyJIbTYpbl, O 3HAUYUMOCTH
MaTeMaTUKM B  Pa3BUTHUM  LUBWIM3ALMH U
COBPEMEHHOI0 00IIEeCTBA;

JIPS. c(OPMHPOBAHHOCTh ocHoB| JIPS. c(hopMHUPOBaHHOCTb OCHOB JIOTHYECKOTO,

CaMOpa?:BI/ITI/ISI U CaMOBOCIIUTAHHSA B
COOTBETCTBUU C OOIICYETIOBEUYCCKUMHU
HOECHHOCTIMHU u nacajiaMmn
TPaXTAHCKOTO OOIeCTBa; TOTOBHOCTH
A CIHOCOOHOCTh K CaMOCTOSATEILHOM,

AITOPUTMHUYCCKOIO U MAaTEMATUUYCCKOI'0O MBIIIJICHHA,
MOTHBAIIMM K AaHATUTHYECKON JAedaTenbHOCTH (K
aHaAJIN3Y).CaMOCTOSATEIbHOM 51 KOJIJIEKTUBHOM
HCCIIEIOBATENIBCKON EATENBHOCTH

HABBIKOB CaMoOaHalin3da W CaMOKOHTPOJIA HAaBBIKOB

TBOPYECKOI u OTBETCTBEHHOI | aHAIM3a, COMIOCTABIICHHSI, CDAaBHEHHUSI.

NesATEeITLHOCTH; MO3HABATEIPHOTO HMHTEpeca K HM3YUYCHHIO HOBOTO,
crioco6am 00001IeHUs U CHCTeMAaTU3alluy 3HAHUN
TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSTEIHHOM,
TBOPUYECKOM H  OTBETCTBEHHOW JESITEIHHOCTH;
MOHMMAHHUE PO MaTEMaTHYECKUX METOJOB IS
CaMOpa3BUTHUs, CAMOOIICHKH AESITENbHOCTH;

JIP7. wHaBblkm coTpyaHuyectBa co| JIP7. KpeaTUBHOCTh MBILIJIEHUS, HHUIIUATHBA,

CBEpPCTHUKAMH, JI€TbMH  MIIAJIIIETO | HAXOJYMBOCTh, aKTUBHOCTD MIPH

BO3pacTa, B3POCIBIMHU B| pEIICHHH 3a/aY,

o0pa3oBaTenbHOM, 00IIecCTBEeHHO | c(hOPMHUPOBAHHIICTh MOTHBAIIMN K CAMOCTOSITENIEHOM

MOJIE3HOM, y4eOHO-| U KOJUICKTUBHON HCCIICIOBATEIHCKON TPOSKTHOW M

UCCIICIOBATENILCKOM, TPOEKTHOW ¥ | APYTUX BHUJAX JEATEILHOCTH HABBIKOB COCTABIICHUS

JIPYTUX BUIAX IEATCIbHOCTH;

aAJIropuTMa BBITIOJTHEHU A 3aJaHud, HaBBbIKOB
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OpraHW3ali CBOCW JIESITEIIbHOCTH B  COCTaBe
TPYIIIBL. MOTHBAIlMM K CaMOCTOSTEIbHOH H
KOJUJIGKTUBHOM HCCIIEIOBATEIILCKOM TMPOEKTHOM U
JIPYTUX BUAAX JNEATEIbHOCTH

JIP9. TOoTOBHOCThP W CIIOCOOHOCTH K
00pa3zoBaHMuIo, B TOM qucIe
caMo00pa3oBaHUI0, Ha MPOTHKEHUU
BCEU JKM3HU; CO3HATEILHOE OTHOLIECHUE
K HENpephIBHOMY 00pa30BaHUIO Kak
YCIIOBUIO YCIEIIHON
po)eCCHOHAIBHOW W OOIIECTBEHHON
JIesATEeIbHOCTH;

JIP9.no3HaBaTeNbHOrO HMHTEpPECA K  H3YYECHHIO
HOBOI'0, CII0co0aM OOOOIIEHHNS WM CHCTEMATH3aIUU
3HAHUM.

HaBbIKa OCO3HAHHOTO BEIOOpA HauOomee
3¢ dexTUBHOTrO crocoda peneHus

TOTOBHOCTH ¥ CIIOCOOHOCTH K  OCBOCHHIO
MaTeMaTHYECKUX KOMIICTCHIIUH, YHHBEPCAIbHBIX

MCTOOOB MpCAMETA, B TOM YUCIIC caM006pa303aHmo,
Ha  IPOTAXKCHHUHN BCeH KHU3HHU, CO3HATCJIIbHOC
OTHOIICHHUEC K HCIPCPLIBHOMY O6pa3OBaHI/IIO KakKk

YCIOBUIO  YCHEIIHOW  NpodecCHOHANBbHOW |
0011eCTBEHHOM JeSITENIbHOCTH, yMEHHE
pacro3HaBaTh JIOTUYECKU HEKOPPEKTHBIE

BBICKA3bIBaHUS, OTJIMYATh TUIIOTE3Y OT (paKTa;
PasBuTHE 10rM4eCcKOro U KpUTHUECKOIO MBILIICHUS,
KYJIbTYpPbl pE€YM, CIIOCOOHOCTH K YMCTBEHHOMY
JKCIIEPUMEHTY;

JP10. »creTMueckoe OTHOIIEHHE K
MHUpYy, BKIIOYas OCTETUKY  ObITa,
Haquoro U TCXHUYCCKOT'O TBOp‘-IeCTBa,
CropTa, OOIIECTBEHHBIX OTHOIICHHUH;

JIP10. ciocoOHOCTh K ACTETUYECKOMY BOCIIPUSATHUIO
MaTeMaTHYeCKUX 0OBEKTOB, 3a1a4, PEILCHUH,
paccyx1eHUii; TOTPeOHOCTh B Pa3BUTUU
MaTeMaTHYeCKOM KyJIbTypbl KaK HEOThEeMIIEMOH
COCTABJISIFOLIEN OCHOBBI KPACOThI U TAPMOHHUH

JIP13. oco3HaHHBIH BBIOOp Oymymieit
npodeccuu " BO3MO>KHOCTEH
peanu3anuu COOCTBEHHBIX JKU3HEHHBIX
TUTAHOB; OTHOIIICHUE K
npohecCHOHANBFHOM NIeATEeNHHOCTH KaK
BO3MOXXHOCTH Y4YacTUsS B pPEHICHUH
JUYHBIX, OOIIIECTBEHHBIX,
TOCY/IapCTBEHHBIX,
0OIIeHAIIMOHATBHBIX MPOOJIEM

JIP 13. chopMUpOBaHHOCTD MPEICTABICHUI O
MaTeMaTHKe KaK, YHUBEPCAIbHOM SI3bIKE HAYKH,
ITO3BOJISIFOIIEM ONMCHIBATh U U3y4YaTh PEaJIbHbBIE
npoueccsl U siBjaeH @opMUpoBaHHE MOTHBAIMH K
KOHCTPYMPOBAHUIO, TBOPYECKOMY CaMOBBIPAKEHUIO.
KPUTUYHOCTh MBIIUIEHHSI;0CO3HaHNE ponu
MaTeMaTUKu Hpu  BbliOope Oyaymel mpodeccun,
npoeccnoHalbHOM CTaHOBJIEHUU U Pa3BUTHH,




HHaHpreMbIe METalpeAMETHDBIC PE3YJ/IbTATBI 0CBOCHUS NIPOIrPpaMMbI

Kon MertanpeameTHbIE Pe3yIbTaThl YHusepcanbHble yueOHbIe neiictus (YY)
MP1 | ymeHue caMOCTOSTENIBHO ONpenensaTh |PerynstuBHbie:
LIEJIU IESITEIIBHOCTU U COCTABIIATH - CAMOCTOSTEIBHO ONPEICIIATH LIENIN, 331aBaTh [IAPaMETPbl U KPUTEPUH, II0 KOTOPBIM MOYKHO OIIPEIEIINUTD,
IIJIaHBI JEATEIbHOCTH; YTO LIEJIb JOCTUTHYTA;
CaMOCTOSTEJIBHO OCYILECTBIIATD, - OLICHUBATh BO3MOJKHBIE [TOCIJIECACTBHS TOCTHKEHUS IOCTABJICHHON LENIN B JESITEIbHOCTH, COOCTBEHHOM
KOHTPOJIMPOBATh U KOPPEKTUPOBATh  |KU3HU U JKU3HHU OKPYXKAIOUIUX JII0/ICH, OCHOBBIBAsICh HA COOOPAKEHUSX 3TUKHU U MOPAJIH;
JIeATEIbHOCTD; UCII0JIB30BATh BCE - CTaBUTH U (POPMYIHPOBATH COOCTBEHHBIE 33/1a4H B 00pa30BaTEIbHON ACATEIHHOCTH U )KU3HEHHBIX
BO3MOYKHBIE PECYPCHI ISl TOCTUKEHUS | CUTYalUsIX;
MOCTABJICHHBIX LIEJIeH U pealiu3alliil |- OIICHWBATh PECYPCHI, B TOM YHCIIEC BPeMs U IpYrHe HeMaTepHaIbHbBIE PECypChl, HEOOXOAUMBIC /IS
IUTAHOB AESITeIbHOCTH; BEIOUPATh JOCTH>KEHHSI TIOCTABJIICHHOMU LEJIH;
YCIIELIHbIE CTPATETMH B PA3JIUUYHbIX - BBIOMPATh yTh JOCTHKEHMS LIE€IH, IJITAHUPOBATh PEIICHUE TOCTABJIEHHBIX 3aa4, ONTUMU3UPYS
CUTYaIUsX; MarepuaibHble U HEMAaTepUaIbHbIE 3aTPAThL;
- OpraHM30BBIBATH YPPEKTHUBHBII MOUCK PECYPCOB, HEOOXOAUMBIX ISl TOCTHKEHUS IOCTABIICHHOM LIENH;
- COIIOCTABJISAITh MOJIYYEHHBIN pe3ysIbTaT AESITEIbHOCTH C TOCTAaBICHHON 3apaHee 1IeJbIO.
MP2 | ymeHue mnpoAyKTUBHO oOmarbess u|KoMMyHUKaTUBHBIE
B3aUMOJICHCTBOBaTL B IIpoliecce - OCYILLECTBIISATH JI€JIOBYI0O KOMMYHHUKALIMIO KaK CO CBEPCTHUKAMU, TaK U CO B3POCIBIMU (KaK BHYTpHU
COBMECTHOM JIeSITEIbHOCTH, | 00pa30BaTEIbHON OpraHu3alui, TaKk W 3a €€ INpeaenaMu), MoA0UpaTh MapTHEPOB Ui JIEJIOBOMH
YUHUTHIBATH MO3ULINH JIPYTUX | KOMMYHUKAIIMH UCXOJIS U3 COOOpaKEHMI pe3yIbTaTUBHOCTH B3aUMOJICHCTBUS, a HE JIMYHBIX CUMITATUH;
YY4aCTHUKOB JIeATEIbHOCTH, - IIPU OCYUIECTBJIEHUU TPYIIIOBOM paOOTHl ObITh KaK pyKOBOJUTENIEM, TaK U WIEHOM KOMaH[bl B
a¢heKkTUBHO pa3penaTh KOH(DIUKTHI; |pa3HBIX POJSIX (TeHepaTop UAeH, KpUTHK, UCTIOTHUTENh, BBICTYMAIONINH, SKCTIEPT U T.1.);
- KOOpJUMHUPOBAaTH M BBIIOJHATH pabOTy B YCIOBUSX pEajlbHOr0, BUPTYAIbHOTO U
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;
- Pa3BEPHYTO, JIOTUMHO M TOYHO M3JIaraTh CBOK TOYKY 3PEHUS C MCIIOJIB30BAHHEM aJI€KBAaTHBIX
(YCTHBIX ¥ MMCbMEHHBIX) SI3bIKOBBIX CPEJICTB;
- pacrno3HaBaThb KOH(JIMKTOT€HHBIE CUTYallMd M MPEeIOoTBpallaTh KOHQJIUKTHI 10 UX aKTUBHOM
(a3pl, BEICTpanBaTh JCIOBYI0 U 00pa30BaTENbHYI0 KOMMYHHKAIUIO, N30erasi JTUYHOCTHBIX OLIEHOYHBIX
CYXKJICHHM.
MP3 | BnasieHHe HaBbIKaMU MO3HaBAaTENbHOM, | PerynsaTuBHbIe

yueOHO-UCCIIeIOBATENIbCKON u
MIPOCKTHON JEATETHbHOCTH, HABBIKAMH

CaMOCTOATCIIBHO ONIPCACIIATEL LCIINU, 3a1aBATh IMapaMETPbl U KPUTCPUH, 10 KOTOPBIM MOKHO OIPCACIUTD,
4qTO OCJIb JOCTUTHYTA,




paspernieHust mpo0JeM; CrIOCOOHOCTh U

T'OTOBHOCTH K CaMOCTOATCIIbBHOMY
IIOHUCKY MCTOJ0B peICHUA
MMPAKTUYCCKUX 3aJdad4, M[IPUMCHCHHUIO

Pa3IUYHBIX METOAOB IIO3HAHUA,

- CcTaBUTh M (POpMyJIHMpOBaTH COOCTBEHHBIC 33Jla4yd B OOPa30BATEIBHOM NEATECILHOCTH M YKU3HEHHBIX
CUTYaIUX;

- OIICHUBATh PECYPChI, B TOM YHCIIC BpPEMsS M JIpyrue HeMaTepHaJIbHbIE PEeCypchl, HEOOXOIUMBIE IS
JOCTIDKCHHS OCTABJICHHOM 1ICIIH;

- BBIOMpATh MYyTh JOCTMOXKCHHS II€JH, IUIAHMPOBATh pEIICHUE ITOCTAaBJICHHBIX 3a]a4, ONTHMHU3HPYS
MarepuaibHble U HEMAaTepUaIbHbIC 3aTPAThL;

- OpraHu30BbIBaTh A (PEKTUBHBIN MTOUCK PECYPCOB, HEOOXOAUMBIX JJISI TOCTHXKCHHS TIOCTABJIICHHOM 11€1H;
- COIOCTABJISATh MOJIYYSHHBIN pe3ysbTaT ASITEIbHOCTH C TOCTABICHHOW 3apaHee LETbIO.
[To3naBarenbpHBIC

- WCKAaTh W HAXOJIUTh OOOOIICHHBIC CIIOCOOBI PEHICHHUS 3aJad, B TOM YHCIIE, OCYIIECTBIISTH
pa3BepHYTHII HH()OPMALIMOHHBIN MOUCK M CTAaBUTh HAa €r0 OCHOBE HOBBIC (yueOHBIC M MO3HABATEIILHEIC)
3a7a4H;

- KPUTUYECKH OIICHUBATh U MHTEPIPETUPOBATh HH(OPMAIUIO C PA3HBIX MMO3HMIIMHI, Pacio3HABaTh U
(bUKCHpPOBATh MPOTUBOPEUHS B HHPOPMAITMOHHBIX NCTOYHUKAX;

- HCMOJB30BaTh pa3lIMYHbIC  MOJEIbHO-CXEMAaTHUYECKHEe CpPEACTBA JUISI  MPEJCTaBICHUS
CYIIECTBEHHBIX CBSI3€M W OTHOIICHUH, a TaKXe MPOTUBOPEUMI, BBISIBJICHHBIX B HMH(POPMAIIMOHHBIX
HCTOYHHKAX;

- HaXOJIUTh U MPUBOAUTH KPUTUUECKHE apPTYMEHTHI B OTHOILIEHUHU JIEUCTBUM U CYXIACHHUI IPYyroro;
CIIOKOMHO M pa3yMHO OTHOCHUTBCS K KPUTHYECKUM 3aMEUYaHUSIM B OTHOIICHUU COOCTBEHHOTO CYXICHUS,
paccMaTpuBaTh UX KaK pecypc COOCTBEHHOTO Pa3BUTHS;

- BBIXOJUTh 3a pPAMKH Y4YeOHOrOo TMpeaMeTra M OCYIISCTBIATH IEJICHANPABICHHBIM TOWCK
BO3MOXXHOCTEH JIJIs IIMPOKOTO MEPEHOCca CPEACTB U CIIOCOOOB IEHCTBUS;

MP4

CIOCOOHOCTh K
MH(POPMALMOHHO-
NeSITeTbHOCTH,

FOTOBHOCTE U
CaMOCTOSTEILHOI
MMO3HaBaTEIILHOM
BIIQJICHUE  HABbIKAMHU  [OJY4YEHUS
Heo0XoIuMoMn nH(popManuu u3
cloBapeld pa3HbIX THUIIOB, YMEHHE
OPUEHTHUPOBATHCS B Pa3ITUYHBIX
HCTOYHHKAX uH(popMaIuy,
KPUTHYECKU OIICHUBATh n
WHTEPIPETUPOBATH uH(pOpMAIIHIO,
MOJTy4aeMyI0 u3 pa3IUYHBIX

Ilo3HaBarenbHBIC

C YYETOM NPEJIOKEHHOW 3aJ]a4M BBISBIISATh 3aKOHOMEPHOCTH U NMPOTUBOPEUUS B PaCCMaTPUBAEMBbIX
(hakTax, TaHHBIX U HAOIIOJCHUSX;

BBISIBJIATH IPUYUHHO-CIIEJICTBEHHBIE CBA3U IIPU U3YUECHUHU SBJIICHHUI U MPOLECCOB;

JienaTh  BBIBOABI C  HCIOJB30BAaHUEM  JEAYKTUBHBIX H  WHIAYKTHBHBIX
YMO3aKJIIOUYEHU TI0 aHATIOTHH, (DOPMYIUPOBATH TUTIOTE3BI O B3aMMOCBSI3SX;
MMPOTHO3UPOBATh BO3MOXKHOE JajdbHEHIIIEE pa3BUTHE TIPOILECCOB, COOBITUH W WX TOCIEACTBUSI B
AQHAJIOTUYHBIX WJIM CXOJHBIX CHTYAIIUSIX, BBIIBUTATH MPEINONOKEHUS 00 UX PA3BUTUU B HOBBIX YCIOBHSIX
M KOHTEKCTaXx;

BBIOMpaTh, aHATU3UPOBATh, CUCTEMATU3MPOBATh M HHTEPIPETUPOBATH WH(OOPMAIIUIO Pa3TUUHBIX
BHJIOB U (DOPM IIPE/ICTABIICHHUS,;

YMO3AKITIOUECHUH,
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HCTOYHHUKOB;,

5¢(HeKTUBHO 3alIOMUHATH U CUCTEMATU3UPOBATh HHPOPMAILIHIO.

MP 5

YMEHHE  HCIOJb30BaTh  CPEACTBA
UH()OPMAIIMOHHBIX "
KOMMYHHKAITHOHHBIX TEXHOJIOTHI
(mamee - WKT) B  pemeHun
KOTHUTHBHBIX, KOMMYHHKATUBHBIX H
OpraHU3alMOHHBIX 3amaq c
coOII0ICHUEM TpeOoBaHuU
SPrOHOMHKH, TEXHUKH O€30MacHOCTH,
TUTHUEHBI, pecypcocbepexenus,
NPaBOBBIX W 3THYECKHX HOPM, HOPM
UH(POPMALMOHHON 0€30MTaCHOCTH

KOMMYHI/IKaTI/IBHI)IC

Pa3BCPHYTO, JIOTUMIHO U TOUYHO MU3JIaraTb CBOXO TOUKY 3pCHUA C UCIIOJIb30BAHHUEM AJICKBATHBIX (yCTHBIX n
HI/ICBMGHHBIX) SA3BIKOBBIX CPCACTB,

MP 6

YMEHUE OIPENEeiATh Ha3HAYECHHUE U
(GYHKIMM  pa3jMyYHbIX COLUAJIbHBIX
UHCTUTYTOB

KPUTHYECKH OLIEHUBaThb M HWHTEPHPETUPOBATh HMH(OPMAIMIO C pa3HbIX MO3MLMH, paclo3HaBaTh U
(buKCcupoBaTh MPOTHBOPEUHS B HH()OPMAIIMOHHBIX UCTOYHUKAX

BBIXOJIUTh 33 PAMKH Y4€OHOI0 IpeaMeTa U OCYLIECTBIATH LeJICHANPAaBICHHBIN ITOUCK BO3MOKHOCTEH IS
LIMPOKOTO MEPEHOCA CPEJICTB U CIIOCOOOB AEHCTBUS;

MP 7

YMEHHE CaMOCTOATENILHO OLIEHUBATh U
IIPUHUMATh PELICHUS, ONPEICIISIONIUe
CTPaTErui0 TMOBEACHUSA, C YYETOM
rpaXX1aHCKUX u HPaBCTBEHHBIX
IIEHHOCTEI;

KPUTHUYECKH OIICHMBaThb W MHTEPHPETUPOBATH MH(POpPMAIMIO C pa3HbIX IO3ULHKN, pacro3HaBaThb U
(bukcupoBaTh MPOTUBOPEUUS B UH(HOPMAIIMOHHBIX HCTOYHHUKAX

BBIXOJMTH 32 PaMKHU y4eOHOI0 NMpeAMeTa U OCYLIECTBIIATD 1ieJIEHANPaBIECHHBIN MOMCK BO3MOXHOCTEHN AJIst
IIMPOKOT0 MepeHoca CpeJICTB U CIOCO00B IEHCTBHUS;

OILICHUBATh BO3MOKHbIE MOCIEACTBUS JOCTUKEHHS MTOCTABIEHHOM LENU B JIEATEIbHOCTH, COOCTBEHHOMN
KHU3HH U )KU3HU OKPY’KAIOIIMX JIFOJIeH, OCHOBBIBAsICh HA COOOPAXKEHUSX 3TUKU U MOPAIIH

MP 8

BIIQZICHUE SI3BIKOBBIMH CPEICTBAMH -
yMEHUE SICHO, JIOTUYHO H TOYHO
u3jaraTb ~ CBOIO  TOYKY  3pEHMUS,
WCIIOJTh30BaTh aJIEKBATHBIC SI3bIKOBBHIE
CPEJICTBA;

KoMmmyHuKaTHBHBIE

Pa3BCPHYTO, JIOTUIHO U TOUYHO U3JIaraTb CBOIO TOYKY 3PCHUA C UCIIOJIb30BAHUEM aJICKBATHBIX (yCTHBIX u
HI/ICLMCHHBIX) SI3BIKOBBIX CPCACTB,




MP 9

BJIAJICHUE HaBbIKAMU
MO3HABaTENIbHON  pediexkcuu  Kak
OCO3HAHUS COBEPUIAEMBIX JICHCTBUU U
MBICJIUTEIIbHBIX IIPOLIECCOB, ux
pe3yJIbTaTOB M OCHOBAHWM, TI'PaHUII
CBOEr0 3HAHUS M HE3HAHHUs, HOBBIX
MMO3HABATCJIbHBIX 3aa4 U CPpCACTB UX
JOCTH>KCHHUS.

- CTaBUThb U (bOpMy.]'II/IpOBaTB COOCTBEHHEIE 3aJa4u B 06pa3OBaTeJ'IBHOI71 JACATCIIBHOCTH H XHW3HCHHBIX
CUTyalusIX;

- OLIGHWBATh PECYpPCHI, B TOM YHCIIE BpeMsS U JPyrue HEeMaTepUAIbHBIE PEeCypChl, HEOOXOAMMEBIE s
JOCTIDKCHHS OCTABICHHOM 1ICIIH;

- BBIOMpaTh NTyTh JOCTHXKCHHUS IIEIH, IJIAHUPOBATh PEIICHHWE IOCTABICHHBIX 3aJlad, ONTUMH3UPYS
MarepuaibHble U HEMAaTepUaIbHbIC 3aTPAThL;

- OpraHu3oBbIBaTh A(()EKTUBHBIA IMMOUCK PECYPCOB, HEOOXOAMMBIX JJISi JTOCTHXKCHHS ITOCTABICHHOMN
(S0 K

- CONOCTABJIATH MOJYYCHHBINH Pe3yJIbTaT JESATEILHOCTH C TOCTABICHHOM 3apaHee LETbIO.

HpeI[MeTHBIe pE3yIbTaThbl 0a3oBoro YPOBHS OpPUCHTUPOBAHBI HA O6H.[y10 (I)YHKI_[I/IOHaJIbHy}O rpaMOTHOCTD, IIOJIYYCHHC KOMIIETEHTHOCTEH JIJIsI
MMOBCEIHEBHOM KU3HU U O6IH€FO Pa3BUTHA. Ota rpyima pe3yjJbTaToOB IPEAIOJIaract:

¢ IOHMMAaHHUC MPCAMETA, KIIFOUYCBBLIX BOIIPOCOB U OCHOBHBIX COCTABJIAIOIIHX 3JICMCHTOB HSy‘I&GMOﬁ HpeﬂMeTHOﬁ O6J'IaCTI/I, YTO 00ECIIEYNBAETCS HE

3a CUET 3ay4MBaHUS ONpEACICHHH M MPaBHJ, a MOCPEIACTBOM MOJCIUPOBAHHS M IOCTAHOBKH MPOOJIEMHBIX BOIPOCOB KYJIbTYPbI, XapaKTePHBIX IS
JTaHHOW TIPEeIMETHOM 00J1acTH;

00JIaCTSIMH 3HAHMSL.

®* YMCHHC p€lIaTb OCHOBHBIC ITPAKTUYCCKUC 3aJla4r, XapaKTCPHBIC IJIA NUCII0JIb30BAHHA METOJ0B 1 UHCTPYMCHTAPHA I[B,HHOfI HpCI{MeTHOfI O6HaCTI/I;

¢ OCO3HAHUC PaMOK I/I3y‘laeM0ﬁ HpeHMeTHOﬁ O6J'I8.CTI/I, OrpaHUYCHHOCTH MCETOJAOB U MHCTPYMCHTOB, TUITUYHBIX CBs3€EH C HEKOTOPBIMU APYI'UMH

HPEHMGTHLIQ pe3yabTaTrbl pasjaciia ((BBIHYCKHI/IK MOJIYYHUT BO3MOKHOCTb HAYUUTBHCA» HE BBIHOCATCA Ha UTOTOBYIO aTTECTAllUIO, HO IIPpHU 3TOM
BO3MOXHOCTDb UX JOCTHXXCHHUA JOJIXKHA OBITh MpeaoCTaBJICHA KAKAOMY 06yqafomeMyc51

[TpobneMHO-QYHKIIMOHANBHBIE PE3YIbTAThI
Paznen I Obyuaromuiics HayuuTcs IT O6yuaronuiics NOTYIUT BO3ZMOKHOCTh HAYUUTHCS
Ienn ocBoeHus JIy1s MCTI0J1b30BaHMs B ITOBCEAHEBHOM )KU3HU U Jl1st pa3BUTHS MBILUIEHMS], UCIIOJIB30BAHNS B IIOBCEAHEBHOM )KU3HU U
npeaMera obecreyeHns: BO3MOXHOCTH YCIIEHIHOTO MPOJOKEHUS o0ecrnevyeHrs BO3MOXHOCTH YCIEIIHOTO IPOAOHKEHNUs 00pa30BaHus 10
00pa3oBaHMs 110 CIEIUATILHOCTSIM, HE CBSI3aHHBIM C CIELUAJILHOCTAM, HE CBSA3aHHBIM C IIPUKJIAIHBIM UCII0JIb30BaHUEM
MIPUKJIATHBIM MCIOJb30BAHUEM MAaTEMATUKH MaTE€MaTHKU
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OIeMEHTHI TCOPHUU
MHOXCECTB U

- OHepI/IpOBaTB Ha 0a30BOM YPOBHE IOHATHUAMH: KOHCYHOC
MHOKECTBO, JICMCHT MHOXXCCTBA, IIOJMHOXKECTBO,

- OHepI/IpOBaTB INOHATHUAMU: KOHCYHOC MHO>KECTBO, 3JICMCHT
MHOXECTBA, IOAMHOXKECTBO, IICPECCUCHUEC U O6’bCIII/IH€HI/I€ MHOXKCECTB,

MaTEeMaTUYeCKOU |IepecevyeHre U 00beAMHEHUE MHOXKECTB, YNCIIOBBIC YHCIIOBBIE MHOYKECTBA HA KOOPJMHATHOM MPSIMOM, OTPE30K, MUHTEPBAJI,
JIOTUKHA MHO’KECTBa Ha KOOPJAUHATHOW MPSIMOiA, OTPE30K, MHTEPBAN; | IOTYUHTEPBAI, IPOMEXKYTOK C BBIKOJIOTOW TOUYKOMU, TpaduiecKoe
- oIepupoBaTh Ha 0a30BOM YPOBHE MOHSITHAMHU: MPEJCTABICHUE MHOXECTB HA KOOPAMHATHOM MJIOCKOCTH;
YTBEPKJICHHUE, OTPUIIAHUE YTBEPKIACHUS, ICTUHHBIC U - OIEpUPOBATh MOHATUAMU: YTBEPKJCHUE, OTPUIIAHUE YTBEPKIACHUS,
JIOKHBIE YTBEPKACHUS, IPUUNHA, CJICICTBUE, YACTHBIN VMCTUHHBIE U JIOKHBIC YTBEPKIACHUS, MIPUYMHA, CICACTBUE, YACTHBIN
ciydaid 00IIero yTBepKIeHUs, KOHTPIIPUMED; city4ait oOIIero yTBep:KIeHus, KOHTPIIPUMED;
- HAXOJUTh TepeceueHre U 00bETMHEHNUE IBYX MHOXKECTB, |- MMPOBEPATH MPUHAIIICIKHOCTH JIEMEHTa MHOXKECTBY;
MIPEJICTABICHHBIX IpaUeCKy HA YUCIOBOH MPSIMOIA; - HAXOJUTh MIEPECEUCHUE U 00bEIMHEHNE MHOXECTB, B TOM YHCIIe
- CTPOUTH Ha YHCIIOBOM MPSIMOM IMOJMHOKECTBO YHUCIOBOTO |TPEICTABICHHBIX rpad)iueCKH Ha YUCIIOBOU MPSAMOM M Ha KOOPAMHATHOM
MHOXECTBA, 33JJaHHOE MPOCTEHIITUMHU YCIOBUIMH; IUIOCKOCTH;
- pacro3HaBaTh JIOKHbIE YTBEPKACHHUSI, OIIUOKU B - IPOBOJUTH JI0Ka3aTeIbHbIC PACCYKICHUS A1 000CHOBaHUS
pPacCyXJIEHUsIX, B TOM YHCIIE C UCIOJIb30BAHUEM VMCTUHHOCTH YTBEPKICHUM.
KOHTPHPUMEPOB.
B noBcenHeBHOM KU3HU U MIPU U3YUECHUU APYTHX MPEAMETOB:
- UCIIOJIb30BaTh YMCJIOBBIE MHOXKECTBA HA KOOPAMHATHOM MPSAMOM U Ha
. KOOPJIMHATHOM TIJIOCKOCTH JIJIs1 OTIMCAHUS PEAIbHBIX MPOIIECCOB U
B noBcenHeBHOM KU3HU U TIPU U3YUYEHUHU JPYTHX SBIICHHIA:
HPEIMCTOB. . - MPOBOAUTH J0Ka3aTEIbHBIE PACCYKICHUS B CUTYalIUSIX TTOBCETHEBHOM
- HCHOJ}BSOB&TL YHCJIOBBIE MHOKECTBA Ha KOOpI[I/IHaTH(B‘I/I JKH3HH, TIPH PEIeHHH 337124 W3 APYTHX TPEIMETOR
MPSIMOM 1J11 ONTUCAHUS PEAIbHBIX IPOLIECCOB U SIBIICHU;
- MPOBOAUTH JIOTHUECKHUE PACCYKIACHUS B CUTYAIHSIX
MOBCEIHEBHON KU3HU
Yucna n - OnepupoBaTh Ha 0A30BOM YPOBHE MOHSITHUSIMHU: LIE€J0€ - CB0OOIHO ONepUpOBaTh MOHATUSAMU: IEJI0€ YUCIIO, IeTUMOCTh YHCET,
BBIPAXKEHUS YHUCJIO, ACIIUMOCTb YUCEN, OOBIKHOBEHHAS IPOOB, OOBIKHOBEHHAs APOOB, IeCATUYHAs IPOOb, PAIIMOHATIEHOE YHCIIO,

necsiTuuHasi ApoOb, pallMOHAIBHOE YKCIIO, TPUOIMKEHHOE
3HAYEHHUE YNCIIA, 9aCTh, JIOJISI, OTHOIICHHE, TIPOIICHT,
MOBBIIIIEHUE U TTOHIKEHUE Ha 33/IaHHOE YUCIIO TPOIICHTOB,
MacmTao;

- OIepUPOBATh HAa OA30BOM YPOBHE MOHATUSAMU: JTOTapuphM
qKclia, TPUTOHOMETPUYECKask OKPY>KHOCTb, TPayCHas Mepa
yria, BETUYMHA yTia, 3aJaHHOTO TOYKOW Ha
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npuOIMKEHHOE 3HAaU€HUEe YKclia, 4acTh, J10JIs1, OTHOLIEHUE, TPOLEHT,
MOBBILLIEHUE U MTOHMKEHUE Ha 3a/IaHHOE YUCIIO TPOIIEHTOB, MacIITao;
- IPUBOJUTH IIPUMEPBI YUCEI C 3aJAHHBIMUA CBOWCTBAMHU JEIIMMOCTH;
- ONIEpPUPOBATh MOHATUSAMHU: JIOTapu(dM YKcia, TPUTOHOMETPHYECKast
OKPY’KHOCTb, paJluaHHas U IpajyCHas Mepa yria, BeJIM4YMHA yIIIa,
3aIaHHOTO TOYKON Ha TPUTOHOMETPUUYECKON OKPYKHOCTH, CUHYC,
KOCHHYC, TAHT'€HC U KOTAHI€HC YIJI0B, UMEIOLIUX IIPOU3BOJIBHYIO




TPUTOHOMETPHUYECKOH OKPYKHOCTH, CHHYC, KOCHHYC,
TAHT'CHC U KOTAHI'CHC YIJIOB, UMCIOIINX ITPOU3BOJIBHYIO
BEJINYUHY;

- BBIIIOJIHATH apI/I(i)MeTI/ILIeCKI/IC I[eﬁCTBHSI C OCJIbIMU U
palMOHALHBIME YHCIIAMH,

- BBITIIOJIHATH HECIIOKHBIC HpeO6pa3OBaHI/ISI YUCIIOBBIX
BBIPKCHUH, COJICPIKAIINX CTEIICHH YHCE, TMO0 KOPHH U3
qrcel, 0o jorapudMel 4ncern;

- CPaBHHMBATH PAIlMOHAIBHBIC YHCIIA MEKITY COOOI;

- OICHUBATb U CPABHUBATH C pallMOHAJIbHBIMH YU CIIaMU
3HAYEHHUS IEJIBIX CTETCHEN Ynces, KOpHEH HaTypaabHOR
CTEIECHH M3 YKCEJI, JTOrapu(pMOB YHUCENT B IPOCTHIX CIydasx;
- 1300pakaTh TOYKAMH Ha YHUCIIOBOM MPSIMOM IeITbIC U
palroHaIbHbIC YUCIIA;

- 1300paXkaTh TOYKAMH Ha YHCIIOBOM MPSIMOIL IeJTbIe
CTEIIEHU YMCEJI, KOPHU HATypaJIbHOU CTEIIEHU U3 YHCEIL,
sorapu(Mbl YUCEI B MIPOCTHIX CIyYasiX;

- BBIIIOJIHATH HECIIOKHBIC HpeO6pa3OBaHI/I$I ebIX N
JIpOOHO-PAIMOHATIBHBIX OYKBEHHBIX BBIPAKCHUN;

- BBIpAKaTh B MPOCTEHINNX CIIydasx U3 PaBEHCTBA OHY
MepEeMEHHYIO uepe3 ApYTHe;

- BBIYUCJIATH B ITPOCTBIX CIIYYadX 3HAYCHHA YHUCJIIOBBIX U
OYKBEHHBIX BBIPaXCHUM, OCYIIECTBIISISI HEOOXOIMBbIC
MIOJICTAHOBKHU U Mpeo0pa3oBaHMUs;

- U300paXkaTh CXEMAaTUYECKH yroJjl, BETMYNHA KOTOPOTO
BhIpa)keHa B rpajycax;

- OIICHUBATh 3HAKM CHHYCA, KOCUHYCA, TAHTCHCA,
KOTaHI'€HCAa KOHKPETHBIX YIJIOB.

B noBceiHeBHOM KU3HU U NIPU U3YYEHUH IPYTUX yUEOHBIX
IIPEAMETOB:

- BBINOJIHATH BBIYMCIICHMS IIPH PELICHUH 3a]1a4
IIPAKTUYECKOr0 XapaKTepa;
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- BBIMOJIHATh apu(MeTHUECKUe NeHCTBUSA, coueTasl yCTHbIE U
MUCHMEHHBIE IPUEMBI, IPUMEHSIS IPU HEOOXOTUMOCTH BBIUMCIIUTEIIbHBIC
YCTPOMCTBA;

- HaXOAMTh 3HAUYEHUS KOPHS HATYPaJbHON CTENICHH, CTETICHH C
palMoHaIbHBIM ITOKa3aTelleM, Jorapupma, UCHoib3ys IpU
HEO0O0XOAMMOCTH BBIYHCIUTEIbHBIC YCTPOUCTBA,

- [10JIb30BAThCs OLIEHKOM U NPUKUKON NPU MPAKTUYECKUX pacyeTax;

- IPOBOJIUTH 110 U3BECTHBIM (hOPMYJIaM U MpaBUIIaM MPEoOpazOBaAHUS
OYKBEHHBIX BBIPQXXEHUH, BKIIIOYAIOIINUX CTENIEHH, KOPHH, JTIOTapu(Mbl 1
TPUTOHOMETPHUYECKHE (DYHKIIHH;

- HaXOAMTh 3HAUYEHUS YUCIOBBIX U OYKBEHHBIX BbIpAaXKECHUH,
OCYIIECTBIISISE HEOOXOIUMBIE TTOICTAHOBKH U TIPE0Opa3oBaHMS;

- 1300pakaTh CXEMAaTUYECKU yrojl, BEIMYMHA KOTOPOT'O BHIPAYKEHA B
rpajycax WId pajnaHax;

- CIOJIB30BATh IPU PEIICHUH 3a/1a4 TaOJIMYHbIEC 3HAUCHUS
TPUTOHOMETPHUYECKUX (PYHKLIUH YTIIOB;

- BBIMOJIHATH IIEPEBO/] BEIMUMHBI YIJIa U3 PAJUAaHHON MEpbI B IPadyCHYIO
u o0patHo.

B noBceaHeBHOM XKU3HU U MTPU U3YUEHHUH IPYTHX YUEOHBIX MPEAMETOB!
- BBIIIOJIHATD JEUCTBUS C YUCIIOBBIMU JAHHBIMU IIPH PELICHUH 3a1a4
MIPaKTUYECKOIr0 XapakTepa U 3aJ1a4 U3 pa3Iu4HbIX 00JacTei 3HaHUH,
UCIIONIB3YS MPU HEOOXOJMMOCTH CIIPABOYHBIE MaTE€pPHAIIbI U
BBIYMCIIMTENIBHBIEC YCTPONCTBA;

- OLICHUBATh, CPABHUBATb U UCIIOJIB30BATh IIPU PELICHUU ITPAKTUYECKUX
3a/1a4 YKCIIOBBIE 3HAYEHUS PEAIbHBIX BEJIMYMH, KOHKPETHBIE YUCIIOBBIE
XapaKTEPUCTHKH OOBEKTOB OKPY’KAIOIIETO MUPA




- BBIIOJIHATh PAKTUYECKUE PACUEThI C UCIOIb30BAHUEM
IpU HEOOXOIMMOCTH CIIPABOYHBIX MaTepPHaIOB U
BBIUUCIIUTENIbHBIX YCTPOUCTB;

- COOTHOCHUTb pEaJIbHbIE BEIMYNHBI, XapaKTEPUCTUKH
00BEKTOB OKPYXAIOIIEro MUpa ¢ UX KOHKPETHBIMU
YHCJIOBBIMU 3HAYEHUSIMU;

- HCIOJIb30BATh METO/ABI OKPYIJICHUSI, IPUOJIMKEHUS U
MPUKUAKY IPU PEIIEHUH NTPAKTUYECKUX 3314
IIOBCETHEBHOM JKU3HU

YpaBHeHUs U
HEPaBEHCTBA

- Perrate yinHeitHbIC ypaBHEHMS 1 HEPABCHCTBA,
KBaJIpaTHBIC YPaBHCHUS;

- perrath Jorapudmudeckue ypapaenus Buaa log, (bX + ¢)
= d u mpocreiime HepaBeHCTBa BUa log, X < d;

- peliaTh nokKa3areiabHbIe YpaBHEHUS, BUIa a™*=d (rme d
MOJKHO TIPEJICTaBUTH B BHJIC CTENICHH C OCHOBAHUEM )
npocrTeiimue HepaBeHcTBa BUAa &< d (rae d MOXkKHO
MPEJCTaBUTh B BHJIE CTETICHH C OCHOBAHUEM a);

- IPUBOAMTH HECKOJIBKO MPUMEPOB KOPHEH MpOCTEHIIEero
TPUTOHOMETPHUYECKOTO YPaBHEHHUS BUA: SiN X = &, COS X =
a, tg X = a, ctg X = a, T1Ie a - TAbIUYHOE 3HAYCHHE
COOTBETCTBYIOIEH TPUTOHOMETPUUYECKON (DYHKIINH.

B noBceHEBHOM KHU3HU U IPU U3YyYEHUN JPYTUX
IIPEAMETOB:

- COCTaBJIAATh U PEIIATh YPAaBHEHHUS U CUCTEMbI YPAaBHEHUI
IIPU PELIEHUN HECIIOKHBIX MPAKTUYECKUX 3a1a4
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- PemiaTh panmonanbsHble, oKa3aTelbHbIC U IOTapHU(PMUUECKHE
YpaBHEHUS U HEPABEHCTBA, IPOCTENILINE UpPALIMOHATIbHBIE U
TPUTOHOMETPUYECKUE YPABHEHM S, HEPABEHCTBA U UX CUCTEMBI;

- HCII0JIb30BaTh METO/Ibl PEIICHUS YPAaBHEHUI: IPUBEJICHUE K BUIY
"MIpoU3BEICHUE PABHO HYJIIO" WM "YaCTHOE paBHO HYJIO'", 3aMeHa
HEPEMEHHBIX;

- UCNOJIb30BaTh METOJI UHTEPBAJIOB JIJIsl PEILICHUS] HEPABEHCTB;

- ICIOJIB30BATh TpapUUECKUI METOT ISl IPHOIMKEHHOTO PEILICHHS
YPaBHEHUI U HEPABEHCTB;

- U300pakaTh Ha TPUTOHOMETPUUECKON OKPYKHOCTH MHOYKECTBO
pELIeHNH IPOCTEUIINX TPUTOHOMETPUUECKUX YPABHEHUI U HEPABEHCTB;
- BBIIIOJIHATH OTOOp KOpHEN ypaBHEHUN WK PElIeHUI HEpaBEHCTB B
COOTBETCTBHUH C JOTIOJIHUTEIbHBIMU YCIOBUSMHU U OTPaHUYEHUSMHU.

B noBcenHeBHOM KU3HU U MIPU U3YUEHUU APYTHX yU€OHBIX MPEIMETOB:
- COCTaBJIATh U pelIaTh YPABHEHUSI, CACTEMBI YPABHEHUI U HEPABEHCTBA
MIPU PEIICHUHN 33/1a4 APYTUX YIeOHBIX MPEIMETOB;

- UCIIOJIb30BaTh YPABHEHUS U HEPABEHCTBA IS IOCTPOEHUS U
HCCIIEIOBAHUS MPOCTEUIINX MAaTEMATUUECKUX MOJIEJIEN peabHbIX
CUTYallUi WIM NPUKJIATHBIX 3a]1a4;

- YMETh UHTEPIPETUPOBATH MOJTYYEHHBIN MPU PEIICHUN YPABHEHUS,
HEpaBEHCTBA UJIM CUCTEMBI PE3yJIbTaT, OLIEHUBATH €0 MPaBIONOI00UE B




KOHTCKCTC Sa,I[aHHOfI peanLHoﬁ CUTyallul UJIN HpHKHaﬂHOﬁ 3aJa4du

DyHKIUU

- OnepupoBaTh Ha 6a30BOM YpOBHE OHATUSAMU:
3aBHCUMOCTh BEJTUYMH, QYHKIHS, apryMEHT U 3HaYeHUE
¢GyHKIMHU, 006J1aCTh ONpPE/IENeHUs 1 MHOKECTBO 3HAUEHUI
¢bynkuuu, rpaduk 3aBUCUMOCTH, TpaduK GYHKIUU, HYIIN
(GyHKLIMHU, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA, BO3pacTaHUe
Ha YUCIIOBOM IMPOMEXKYTKE, YObIBAaHHE HA YHUCIIOBOM
IIPOMEXYTKE, HauOOJIbIlIee U HAaUMEHbIIIee 3HaUeHUE
(GyHKIMK Ha YKCIIOBOM IPOMEKYTKE, IEPUOANIECKAS
GbyHKIUS, IEPUOT;

- OTIepUpPOBATh HAa 0A30BOM YPOBHE MOHSATHIMHM: TIpSMas 1
oOpaTHast MPONOPLHMOHAILHOCTh JIMHEHHas, KBaJpaTU4yHas,
norapupMHUUecKas v Mmoka3aTeabHast (QyHKIHH,
TPUTOHOMETPHUECKUE (PYHKIIUH;

- pacro3HaBaTh rpauKu 3JIEMEHTAPHBIX (QYHKIUI: MPSIMOI
1 00paTHOM MPONOPLUUOHAIBHOCTH, IMHEHHOMH,
KBaJIpaTUYHOM, JorapuMHUUECKON U MOKa3aTeJIbHOM
GyHKIMN, TPUTOHOMETPHUECKUX (DYHKIIHIA;

- COOTHOCHUTb IpapUKH dJI€MEHTAPHBIX (QYHKIUI: TPIMOI U
00paTHOM MPOMOPIIMOHATHHOCTH, THHEHHOM,
KBa/IpaTUYHOM, TorapupMHUUECKOl U NMOKa3aTeIbHOM
GyHKIMH, TPUTOHOMETpHUECKUX (DYHKIMIA ¢ popMyliamu,
KOTOPBIMH OHH 33]1aHBbI;

- HaXOAUTH 1O rpaduKy NpUOIMKEHHO 3HAaYeHUS PYHKIIUU
B 33JIaHHBIX TOYKAX;

- ONpeAesATh Mo rpaduKy cBoicTBa GyHKIMHU (HYIH,
MIPOMEXYTKH 3HAKOMIOCTOSTHCTBA, TPOMEKYTKH
MOHOTOHHOCTH, HaHOOJIbIINE U HAUMEHbIIINE 3HAYCHUS U
T.IL.);

- CTPOMTD CKU3 Tpaduka PyHKIMH, yIOBIETBOPSIOIIEH
MIPUBEICHHOMY HAa0OPy yCIOBHH (ITPOMEKYTKH
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- OnepupoBaTh NOHATUAMU: 3aBUCUMOCTh BEJIMYUH, (PYHKIIHS, apTyMEHT
Y 3Ha4YeHue (PyHKIHU, 00JIaCTh ONPEACTICHUS M MHOXKECTBO 3HAYCHHIA
¢dbyHKMH, rpaduK 3aBUCUMOCTH, Tpaduk GyHKIMH, HYJIH QYHKITUH,
MIPOMEKYTKH 3HAKOIIOCTOSTHCTBA, BO3pacTaHUE HA YHMCIOBOM
IpOMEXKYTKe, yObIBaHHE Ha YHCIOBOM IIPOMEXKYTKE, HauboJIbIlIee U
HaMMEHblIee 3HaYeHNe (PYHKIMH HA YUCIOBOM IIPOMEKYTKE,
nepuoanyeckas QyHKIUs, IEpUO/I, YeTHAS U HeueTHas (PyHKIINH;

- OTIEpUPOBATH MOHATUSMHU: MIPsMast U 00paTHAas MPONOPIHOHATEHOCTS,
JUHEWHas, KBaipaTUyuHas, JJorapupmMuieckas 1 mokazareiabHas
(GyHKINU, TPUTOHOMETPHUYECKUE (DYHKITHH;

- OIpeeNsITh 3HaueHue (PYHKIIMH 110 3HAYSHUIO apryMeHTa Mpu
pa3nuyHbIX croco0ax 3aganus (HyHKIUH;

- CTPOUTH TpadUKH U3YYCHHBIX (PYHKIINA;

- OMHCHIBATh MO TpaduKy U B MPOCTEHINNX CiTydasx 1o popmyie
MOBe/IeHUE U CBOWCTBA (DYHKIUI, HAXOIUTH MO TpaduKy QyHKIIUN
HanOOJIbIINE ¥ HAUMEHBIINE 3HAYCHUS;

- CTPOMTD 3CKU3 Tpaduka QyHKIMH, YIOBIETBOPSIONIEH TPUBEIEHHOMY
Ha0opy ycnoBui (MPOMEKYTKU BO3pacTaHusl/yObIBaHUS, 3HAUCHHE
(YHKIMU B 331aHHON TOYKE, TOUYKU 3KCTPEMYMOB, aCUMIITOTHI, HYJIH
GyHKIUY U T.1.);

- pelaTh ypaBHEHHMsI, IPOCTEHIINE CUCTEMbl YpaBHEHUH, UCIIOb3YsI
cBOicTBa (PyHKUMH U UX TpadUKOB.

B noBceaHeBHOM XKM3HU U NTPU U3YUEHHUH IPYTHX YUEOHBIX NMPEAMETOB!
- OIPENENSITh 10 TpaduKkaM U HCIOIb30BaTh TS PEIICHUS TPUKIaIHBIX
3a/1a4 CBOMCTBA PEATHHBIX MTPOIIECCOB M 3aBUCUMOCTEH (HaMOOIbIIIHE U
HauMEHBIIINE 3HAUEHUS, TPOMEKYTKH BO3PACTAHUS U YOBIBAHUS
(yHKIIUH, TPOMEKYTKH 3HAKOIIOCTOSTHCTBA, aCUMIITOTHI, IEPUOJ U T.I1.);
- HIHTEPIIPETUPOBATh CBOMCTBA B KOHTEKCTE KOHKPETHOM MPAKTUUECKOM
CUTYAaIIUU;




BO3pacTaHust/yObIBaHUsA, 3HaUeHNE (PYHKIIUU B 3aJaHHOM
TOYKE, TOYKH IKCTPEMYMOB U T.1.).

B nosceHEBHOM KU3HU U IPU U3YYEHUU APYTHUX
IIPEIMETOB:

- OTIpeEIATh MO rpaduKaM CBOMCTBA pealbHBIX MPOIIECCOB
Y 3aBUCUMOCTEH (HanOoblINe 1 HaMMEHbIINE 3HauYeHMs,
IIPOMEXYTKH BO3pACTaHMs U yObIBaHUS, IPOMEKYTKU
3HAKOIIOCTOSIHCTBA U T.I1.);

- HIHTEPIIPETUPOBATh CBOMCTBA B KOHTEKCTE KOHKPETHOU
IIPaKTUYECKON CUTYyaluu

- OIpEeNeNsITh 10 TpaduKkaM IpOoCTeiIne XapakKTepUCTUKI
MEPUOUIECKHIX MIPOIECCOB B OMOJIOTHH, SKOHOMHKE, MY3bIKE,
PaaMOCBA3H U Jp. (aMILTUTY/a, IEPUO H T.I1.)

DJIEMEHTHI
MaTEeEMaTUYECKOTO
a”HaJIM3a

- OnepupoBaTh Ha 6a30BOM YpOBHE OHATUSAMU:
POU3BOIHAS (PYHKIIUHU B TOYKE, KacaTebHas K TpaQuKy
GbyHKIUH, Tpou3BOIHAS (YHKITNH;

- OTIpE/ICIATh 3HAYCHUE IPOU3BOJHON (QYHKIIUH B TOUYKE TI0
1300pakeHUIO KacaTesIbHOM K rpauKy, IpOBEeIeHHO! B
9TOH TOYKE;

- pelaTh HeCJIOKHBIE 3a7jaui Ha IPUMEHEHUE CBSI3U MEXKAY
MPOMEKYTKAMHA MOHOTOHHOCTH M TOYKaMHU DKCTpEMyMa
(GyHKLNH, ¢ OTHONU CTOPOHBI, U IPOMEKYTKaMHU
3HAKOIMOCTOSIHCTBA U HYJISIMU MPOU3BOIHOM 3TON (PyHKIIMU
- C IpYTOM.

B noBceHeBHOM KU3HU U MIPU U3YyYEHUU JPYTUX
MPEAMETOB:

- IOJIB3YACh IpaduKkamMu, CpaBHUBATH CKOPOCTHU
BO3pacTaHus (pocTa, MOBBIIICHHS, YBETUUCHUS U T.11.) UITU
CKOpPOCTH YObIBaHUS (TIa/IeHUs], CHIDKEHUS, YMEHBIIICHHS U
T.11.) BEJIMYMH B peaJbHBIX MPOIIECCaX;

- COOTHOCHUTbH Ipa)MiKu pearbHBIX MPOIIECCOB U
3aBUCUMOCTEHN C MX OMUCAHUSMHU, BKITFOYAIOITUMU
XapaKTePUCTUKU CKOPOCTH U3MEHEHUs (OBICTPHII pocT,
MJIABHOE TTOHM)KEHHE | T.I1.);
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- OnepupoBaTh MOHATUAMU: IPOU3BOJHAS (DYHKIIMH B TOUKE,
KacateJbHas K rpaduky QyHKIHH, TPOU3BOIHAS (DYHKIINH;

- BBIYMCIIATH IPOU3BOJHYIO OHOWIEHA, MHOIOWIEHA, KBaPATHOTO
KOPHS1, IPOU3BOAHYIO CYMMBI ()YHKIIWH;

- BBIUUCIIATH IPOU3BOJIHBIE 3JIEMEHTAPHBIX (PYHKLUH U UX KOMOUHAIIHA,
WCITOJIb3YsI CIIPABOYHBIE MATEPHUAIIBI;

- HCCJIEZI0BATh B MPOCTEUIINX CllyyasX (PyHKIIMK HA MOHOTOHHOCTD,
HaXOJIUTh HAUOOJbIINE U HAUMEHbBIIINE 3HaYCHUS PYHKIIUN, CTPOUTD
rpadMKyd MHOTOYJICHOB M MMPOCTEUIINX PALMOHAIBHBIX (YHKIUIH ¢
HCIOJIb30BAHUEM allapaTa MaTEMaTUYECKOTO aHAIU3a.

B noBceHEeBHOI KU3HU U IPU U3YYEHHUU APYTUX Y4EOHBIX MPEIMETOB:

- pemarh NpUKIaIHbIe 3a/1a4l U3 OMOJIOTUH, PUUKH, XUMUU, SKOHOMUKH
U APYTUX NPEAMETOB, CBSA3aHHBIE C UCCIIEJOBAHUEM XapaKTEPUCTHK
peaJIbHBIX MPOLIECCOB, HAXOXKICHUEM HauOOJBbIINX U HAUMEHBIINX
3HAUEHUH, CKOPOCTU U YCKOPEHMS U T.I1.;

- UHTEPNPETUPOBATH NOTYyUEHHBIE PE3YIbTAaThI




- HCIIOJIb30BaTh rpa)UKM peabHBIX MPOLIECCOB IS
pelIeHus! HECIOKHBIX MPUKIIAHBIX 3a/1a4, B TOM YUCIIEe
orpezensis mo rpaduky CKOpoCTh X0/a Mpolecca

Craructuka u
Teopust
BEPOSATHOCTE,
JIOTHKA U
KOMOWHATOPHKA

- OnepupoBaTh Ha 6a30BOM YpPOBHE OCHOBHBIMU
OIMCATEIHHBIMHU XapaKTEPUCTHKAMH YHCIOBOTO HabOpa:
cpeaHee apupmMeTHyecKoe, Meana, Hanoosblee U
HaVMEHbIIIEE 3HAYCHMUS;

- OIepUpOBaTh Ha 0A30BOM YPOBHE MOHATHAMM: 4acTOTA U
BEPOSITHOCTH COOBITHUS, CITy4aifHbII BEIOOP, ONBITHI C
PaBHOBO3MOYKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMU;

- BBIYMCIISATH BEPOATHOCTU COOBITHI Ha OCHOBE I10JICUETa
YKCJIa UICXO/O0B.

B noBceHeBHOM KU3HU U NIPU U3YYEHUH JIPYTUX
MPEIMETOB:

- OLICHUBATh M CPAaBHUBATH B MPOCTHIX CIyYasix
BEPOSITHOCTH COOBITHH B peabHON KU3HHU;

- YUTaTh, COTIOCTABJIATH, CPABHUBATh, HHTEPIIPETUPOBATH B
MIPOCTBIX CIIyYasx peajabHbIC JaHHbIC, TPEICTABICHHBIC B
BU/JIE TaONHII, TUarpamMm, rpadukos

- ImeTh nipesicTaBieHUE O IUCKPETHBIX M HENIPEPBIBHBIX CIIy4alHBIX
BEJIMYMHAX U PACHPEEIICHUAX, O HE3aBUCUMOCTHU CIIy4allHbIX BEJIUYNH;
- UIMETh IIPEJICTAaBICHUE O MATEMAaTHYECKOM OKUJAHUHU U JUCIIEPCUU
CIIyYaHBIX BEJIUYUH;

- IMETh IIPEJICTAaBICHUE O HOPMAJILHOM PaCIpEIeIICHUU U IPUMEPAX
HOpPMAaJIbHO PACIIPEIEICHHBIX CIy4aiiHbIX BEJINYMH;

- IOHUMATh CYTbh 3aKOHa OOJIBIIMX YMCET U BEBIOOPOYHOIO METO1A
U3MEPEHHUSI BEPOATHOCTEN;

- IMETb IpeJICTaBlIeHHe 00 YCIOBHOW BEPOSTHOCTH U O MOJTHOM
BEPOSATHOCTU, IPUMEHSTh UX B PEIICHUU 3a]1a4;

- UIMETh IIPEJICTABICHUE O BAKHBIX YACTHBIX BUJIaX PaCIpPEICIICHUN U
IPUMEHATH UX B PEIICHUH 33]a4;

- UIMETh IIPEJICTABICHUE O KOPPEISALUY CIIy4YalHbIX BEJIMYUH, O JIMHEHHOU
perpeccuu.

B noBcenHeBHOM KU3HU U MIPU U3YUEHUU APYTHX MPEAMETOB:

- BBIYHCIISATH WIH OI[CHUBATHh BEPOSITHOCTH COOBITUH B PEaTbHOM KU3HU;
- BRIOMpATh MOAXO/ISIINE METOIbI MIPEACTABICHHUS U 00paOOTKH TaHHBIX;
- YMETh pelIaTh HEeCIOXKHbIE 3a]]a4l Ha TIPUMEHEHHUE 3aKOHa OOJIBIITNX
YHUCEN B COLIUOJIOTUH, CTPAXOBAHUHU, 3/IPAaBOOXPAHEHUH, 00ECIICYCHU N
0€30MacCHOCTH HACEICHUS B YPE3BhIYANHBIX CHUTYAITUSIX

TexkcToBbIE 3agaun

- Pemrath HecoXHBIE TEKCTOBBIC 3a/1a4U PA3HBIX THUIIOB;

- aHaJIM3UPOBAThH YCIOBHE 3a/1a4H, TP HEOOXOAUMOCTH
CTPOUTBH JIJISl €€ PEIIeHUS MaTEeMaTUUECKYI0 MOJIETh;

- IOHUMATh U UCTIOJIb30BATH JISl PELLICHUS 3a/1a4n
nH(pOpMaIIHIO, MPEJCTABICHHYIO B BUJIE TEKCTOBOW U
CUMBOJIIbHOM 3aUCH, CXeM, TaOIuUII, TUuarpaMM, TpaduKoB,

PUCYHKOB;

16

- Pematn 3aa4u pa3HbIX TUIIOB, B TOM YHCJIC 3a1a4n MHOBBIIIIEHHOU
TPYIAHOCTH;

- BI)I6I/IpaTI) ONTHUMAJILHBIN METOA PCIICHHUA 3aaa4u, pacCMaTpruBas
pa3TUYHbBIE METOMBL;

- CTPOUTH MOJCIIb PCHICHUA 3aJa4i, ITIPOBOANUTH AOKAa3aTCIbHBIC
paccyxIeHus,

- pemaTh 3aa4u, TpeOyromue nepedopa BaApuaHTOB, TPOBEPKH YCIOBUH,




- IEHCTBOBATH 110 AITOPUTMY, COJEPIKAIIEMYCS B YCIOBHH
3a/1a4y;

- HCII0JIb30BATh JIOTHYECKHE PACCYXKICHHUS MIPH PEIICHUN
3a/1a4y;

- paboTaTh ¢ U30BITOYHBIMU YCIOBUSIMHU, BEIOUpAs U3 BCel
nH(pOpMaINH, TaHHbIC, HEOOXOIUMBIC JUISI PEIICHUS
3a/1auu;

- OCYILECTBIIATH HECTIOXKHBIN epe0op BO3MOKHBIX
pelieHui, BEIOUpasi U3 HUX ONTUMANbHOE TI0 KPUTEPUSIM,
c(hOpMYyIIMPOBAHHBIM B YCJIOBHH;

- aHaJIM3UPOBATh U UHTEPIPETUPOBATH MOTYYCHHBIE
peleHus B KOHTEKCTE YCIOBUS 33/1a4H, BEIOUPATh
pelleHus, He MPOTUBOPEYAIe KOHTEKCTY;

- pelarh 3aJja4y Ha pacyeT CTOMMOCTH MOKYIOK, YCIIYT,
MOE30K U T.I1.;

- pelaTh HeCJI0XKHbIE 3a7]aul, CB3aHHBIE C JJ0JIEBbIM
y4acTHEM BO BIAJACHUU (PUPMOM, TPEeATPUITHEM,
HE/IBIYKUMOCTBIO;

- pelarhb 3aJa4u Ha MPOCThIE MPOLEHTHI (CUCTEMBI CKUIOK,
KOMICCHH) U Ha BBIYMCIIEHUE CIIOXKHBIX IPOIICHTOB B
Pa3IMYHBIX CXeMax BKJIAJ0B, KPEAUTOB U UIOTEK;

- pemarh NpakTHYeCKUe 3a1a4uu, TpeOyroue
HCIOJIb30BAaHUS OTPULIATETIBHBIX YHCEN: Ha ONpeesieHIe
TeMIIepaTyphl, Ha ONpe/IeNIeHIE MOJIOKEHHS HA BPEMEHHOMN
ocH (710 HaIel 3pbl ¥ 10cie), Ha JBM)KEHUE TEHEKHBIX
cpencTB (MMPUX0J/pacxo), Ha ONpeaesIeHue
TITyOUHBI/BBICOTHI U T.I1.;

- HCTIOJIK30BATh MOHATHE MacmTala sl HaX 0K ICHUS
paccTosHUi U IJMH Ha KapTaxX, TUIaHaX MECTHOCTH, TUTaHaX
MOMEIIEHUH, BBIKpOIKax, Mpu paboTe Ha KOMIIBIOTEPE U
T.IL.

B noBceHeBHOM KWU3HU U MIPU U3YyYEHUU JPYTUX
MIPEIMETOB:
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BbIOOpa ONTUMAIBHOTO PE3yJIbTATa;

- AHAJIU3UPOBATh U UHTEPIIPETUPOBATH PE3YyJIbTaThl B KOHTEKCTE YCIOBUS
3aJa4u, BIOUpATh PELICHUs, HE IPOTUBOPEYAIUE KOHTEKCTY;

- IEPEBOIUTH TP PEIICHUH 3a/1a41 HHPOPMALIUIO U3 OJHON (POPMBI B
JPYTYI0, UCHOJb3Ys IPU HEOOXOIUMOCTH CXEMBbI, TaOJIHIIbI, rpaduKy,
Jarpammbl;

B noBceHEBHOM KU3HU U IPU U3YYEHUU APYTUX [IPEAMETOB:
- pelaTh IPaKTUYECKUE 3a0a4U U 3a1a4U U3 IPYrUuX NPEeIMETOB




- p€uIaTh HECJIOXKHBIC ITPAKTUYCCKUEC 3aa1a4u,
BO3HHUKAKOMHUEC B CUTyallUAX HOBCCHHGBHOﬁ KHU3HHU

I'eomerpus

- OnepupoBaTh Ha 6a30BOM YpOBHE MOHATUSIMH: TOUKA,
npsiMasi, INIOCKOCTh B IPOCTPAHCTBE, apajuIeIbHOCTh U
NEPIEHANKYISIPHOCTD MPSIMBIX U TIOCKOCTEH;

- pacro3HaBaTh OCHOBHbBIE BHJIbl MHOTOIPaHHUKOB (IIpU3Ma,
MUpPaMUIa, TPSIMOYTOJIbHBINA HapayieNienuie, Kyo);

- 1300paXkaTh U3y4aeMble (PUTYPbI OT PYKH U C
MPUMEHEHHEM IPOCTHIX YEPTEKHBIX HHCTPYMEHTOB;

- JleNaTh (BBIHOCHBIE) INIOCKUE YEPTEKU U3 PUCYHKOB
MPOCTHIX 00BEMHBIX (UTYpP: BHI CBEPXY, COOKY, CHU3Y;

- U3BJIEKaTh UH(OPMALIHIO O IPOCTPAHCTBEHHBIX
reOMEeTPHUECKUX (PUTYpax, MPEICTaBICHHYIO Ha YepTeKax
U PUCYHKaX;

- IpUMEHSATH TeopeMy lludaropa npu BeIYUCICHUN
3JIEMEHTOB CTEPEOMETPUUECKUX (pUryp;

- HaXOAUTh OOBEMBI U TIOLIA/IU TIOBEPXHOCTEH
MPOCTEUIIIMX MHOTOTPAHHUKOB C IPUMEHEHUEM (OPMYJI;
- pacro3HaBaTh OCHOBHBIE BHJIBI TEI BpalIeHUs (KOHYC,
LHWIMHAD, chepa u map);

- HaXOAUTh OOBEMBI U TUIOIAIN TIOBEPXHOCTEH
MPOCTEUIIIMX MHOTOTPAaHHUKOB U TEJ BPAILLICHUS C
npuMeHeHueM (GopMmyiL.

B noBceHEBHOM KHU3HU U IPU U3YyYEHUN JPYTUX
IIPEAMETOB:

- COOTHOCHUTH a0CTPaKTHbIE T€OMETPUUECKUE MOHATUS U
(bakThI C peabHBIMU KU3HEHHBIMU 00bEKTaMH U
CUTYaLMSIMU;

- HCIIOJIb30BaTh CBOMCTBA IIPOCTPAHCTBEHHBIX
reoOMeTpUUYECKUX GUTYp VISl peIIeHNs TUIIOBBIX 3a/1a4
MIPAKTUYECKOTO COACPIKAHMUS;

- COOTHOCHTH IUIOIIA/IA IOBEPXHOCTEN TEJ OJIMHAKOBOU
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- OnepupoBaTh NOHATUAMU: TOUKA, IPsSIMast, IJIOCKOCTh B IIPOCTPAHCTBE,
HapajjIeIbHOCTh U NEPIEHAUKYISIPHOCTh NPSAMBIX U IUNIOCKOCTEH;

- IPUMEHSATH JUISl peIICHHs 3a]]a4 TeOMETpHUECKUE (DAKThI, €CIIN YCIOBUS
IPUMEHEHHUs 331aHbl B IBHOH (hopMe;

- pelarh 3aJa4y Ha HaX0)KJIEHUE T€OMETPUUECKUX BEJIMUUH I10
o0pa3uaM Win alropurMam;

- Ienath (BBIHOCHBIE) TUIOCKKE YEPTEXKU U3 PUCYHKOB 0OBbEMHBIX (uUryp,
B TOM UHCJIE PUCOBAThH BUJ CBEPXY, COOKY, CTPOUThH CEUCHHUS
MHOTOTPaHHHUKOB;

- U3BJIEKaTh, UHTEPIPETUPOBATH U MPEOOPA30BBIBATH HH(POPMALIUIO O
reOMETPUUECKUX PUTYypax, MPEACTABIECHHYIO Ha YEPTEXKAX;

- IPUMEHATh reoMeTprudeckue (akThl AJIs peIIeHUs 3a/1a4, B TOM YUCIIe
IPEIOoJIaratoIuX HECKOJIBKO I11aroB pelIeHus;

- ONMCHIBATh B3aUMHOE PACHOJIOXKEHHUE MPSMBIX U IJIOCKOCTEH B
IPOCTPAHCTBE;

- (hopmynupoBaTh CBOMCTBA U MPU3HAKHU (PUTYD;

- IOKa3bIBaTh T€OMETPUUECKUE YTBEPKICHUS;

- BJIaJIeTh CTAHAAapPTHOM Kilaccudukanyeit mpocTpaHCTBEHHbBIX (QUTYp
(mMpaMubl, IPU3MBI, HapajIeIEeUIIEb);

- HaXOAUTh OOBEMBI U IJIOLIA/I TTOBEPXHOCTEH reOMETPHUUECKUX TEJ C
npuMeHeHueM Gpopmyi;

- BBIYMCIIATH PACCTOSIHYS U YTJIbI B IPOCTPAHCTBE.

B noBcenHeBHOM KU3HU U NTPU U3YYEHUH JIPYTUX MPEIMETOB:
- HCIOJIb30BATh CBOMCTBA FTEOMETPUUECKUX (PUTYp JUIS PeLICHHS 3a1a4
MPaKTUYECKOI0 XapakTepa U 3a/1a4 U3 Ipyrux odiactei 3HaHUN




(bopMBI pazIMUHOrO pa3Mepa;

- COOTHOCHUTH 00BEMBI COCYZOB OJTUHAKOBOH (POPMEI
Pa3IUYHOIO pa3Mepa;

- OIICHUBATh (POPMY MPABHILHOTO MHOTOIPAaHHHKA MOCTIE
CIIMJIOB, CPE30B U T.II. (OIPEJEIATh KOJMUECTBO BEPLIMH,
pebep u rpaHelt MOITYyYeHHBIX MHOTOTPAHHUKOB)

Bexkrops! u - OnepupoBaTh Ha 0230BOM YpPOBHE MOHSTHEM JEKapTOBbI |- OnepupoBarh MOHATHUAMH JIE€KAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE,
KOOpJMHATHI B KOOpJMHATHI B IPOCTPAHCTBE; BEKTOP, MOZlYJIb BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA,
IIPOCTPAHCTBE - HaXOJIUTh KOOP/AMHATHI BEPIIMH Ky0a U MPSIMOYTOJIBHOIO | yTOJI MEXKIY BEKTOPAMHU, CKaJISIPHOE IIPOU3BE/IEHUE BEKTOPOB,
napajuleJenune1a KOJUIMHEAPHBIE BEKTOPBI;
- HAXOJUTh PACCTOSIHUE MEXKIY IBYMs TOYKAMHU, CYMMY BEKTOPOB U
IIPOU3BENICHUE BEKTOPA HAa YUCIIO, YIOJl MEKIY BEKTOPaMH, CKaJIIPHOE
IIPOU3BEJICHUE, PACKJIAIBIBATE BEKTOP 10 ABYM HEKOJJIMHEAPHBIM
BEKTOPAM;
- 3371aBaTh IJIOCKOCTh YPABHEHHUEM B JICKAPTOBOM CHUCTEME KOOPAMHAT;
- pelaTh pOoCTeHIINe 3aJaul BBEIEHUEM BEKTOPHOr0 Oa3uca
Hcropus - OnuceIBaTh OTAEIBHBIE BBIAAOIINECS PE3YIBTATHI, - [IpencraBiaTh BKIaJ BBIIAIOIIKUXCA MATEMATUKOB B PA3BUTHE
MaTE€MaTHUKHU IIOJIyYEHHBIE B XOJ€ Pa3BUTUS MAaTEMATHKHU KaK HAYKH; MaTeMaTHKU ¥ UHBIX HAyYHBIX 0o01acTel;
- 3HaTh IPUMEPBI MATEMATUYECKUX OTKPBITUM U UX aBTOPOB | - IOHUMATh POJIb MAaTEMAaTUKU B pa3BuTuu Poccun
B CBSI3U C OTE€YECTBEHHOW M BCEMUPHON UCTOPHEH;
- [IOHUMATh POJIb MATEMATUKHU B pa3BUTHU Poccun
Mertonsl - [IpuMeHATh U3BECTHBIE METOMBI IIPU PELICHUN - Mcnonb30BaTh OCHOBHBIE METO/IBI JOKA3aTEIbCTBA, IPOBOIUTH
MaTE€MaTHUKHU CTaHJAPTHBIX MaTEMaTUYECKUX 3a7a4; JI0KAa3aTeNIbCTBO U BHIIIOJIHATH ONPOBEPIKECHHUE;

- 3aMeYaTh U XapaKkTeprU30BaTh MATEMATUUECKUE
3aKOHOMEPHOCTH B OKPY>KaIOIIEH TENCTBUTEIBHOCTH;

- IPUBOJUTH NPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN
B IIPUPOJE, B TOM YHCJIE XapaKTEPUIYIOIINX KPACOTY U
COBEPLIEHCTBO OKPY’KAIOLIEr0 MUPa U IPOU3BEACHUN
HCKYCCTBA

- IPUMEHATh OCHOBHBIE METO/IbI PELICHUs MATEMAaTUYECKUX 3a/a4;
- HA OCHOBE MaT€MaTUYECKNX 3aKOHOMEPHOCTEN B MIPUPOJIE
XapaKTepU30BaTh KPACOTY U COBEPIICHCTBO OKPYXKAIOLIETO MUpa U
MIPOU3BEICHUN HCKYCCTBA;

- IPUMEHATH IIPOCTEUIINE IIPOrPAMMHBIE CPEACTBA U DIIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CHCTEMBI IIPH PEIIEHUN MaTEMAaTHYECKHX 3a/1a4
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3 CTPYKTYPA U COAEPKAHUE YYEBHOI'O IPEIMETA «MATEMATHKA>

3.1 O0bem yueOHOro npeaMera U BUAbI yueOHO# padoThl

Oovem Pacnpenenenue no
Bupa yueOHoii padoThl uacoe ceMecTpam
1 2
MakcumaJjibHasi ydeOHas HAarpy3Ka (Bcero) 351 123 228
Oos3aTennbHas ayIMTOPHAs yuyeOHas1 Harpy3Ka (Bcero) 234 82 152
B TOM YUCJIE:
YpOKHU
TIEKIIUU 120 40 80
MPAKTHYECKHUE 3aHATUS 114 42 72
KOHCYJIbTaIHs
CamocTrosiTesibHas paboTa odyuyarouierocsi (Bcero) 117 41 76
B TOM YHCIIE!
BHEayJIMTOpHAsl CaMOCTOsITeNIbHAsA paboTa
[TpomexyTouHas aTTecTanus B popme IK3aMeHa Komr. DKk3amMeH
paboTta

3.2 Conepxxkanue yuedoHoro npeamera «MareMaTuKka
Aure0pa um HavaJIa aHAJIN3a

HOBTOpeHI/Ie. Pemenne 3aga4 ¢ UCIIOJIb30BaHHUEM CBOMCTB YMCEII U CHCTEM CUHCJICHHUA,
ACIINMMOCTHU, JIoJIei U ‘IaCTCﬁ, IIpOLCHTOB, MO,[[yJ'ICI\/’I yrces. Pelienne 3a1a4 ¢ HCHOIb30BaHUEM
CBOMCTB CTEIEHEW U KOpHeﬁ, MHOT'O4YJICHOB, Hp606p330BaHHﬁ MHOI'O4JICHOB H I[p06HO'
panrOHAJIbHBIX BHpa)KeHI/II\/'I.

Pemrenue 3amay ¢ ucnosib30BaHMEM TpagyCHOM Mepbl yria. Monaynb uuciaa U €ro
CBOMCTBA.

Pemenne 3amay Ha JBMKEHHE M COBMECTHYIO pabOTy € NOMOIIBIO JMHEWHBIX H
KBaJIpaTHBIX YpaBHEHUHN M UX cucTeM. PemieHue 3a1ad ¢ MOMOIIBIO YUCIOBBIX HEPABEHCTB U
CHUCTEM HEpPaBEHCTB C OJHOW IEPEeMEHHOM, C NPUMEHEHHEM HW300paKEHUS YHCIOBBIX
MIPOMEKYTKOB.

Pemenne 3amad ¢ MCHOJB30BAHMEM YHUCIOBBIX (QYHKIMH M HUX TIpaduKoB.
Hcnonp3oBaHrue CBOWCTB M TpaUKOB JIMHEWHBIX M KBaJApPaTHUYHBIX (QYHKIMH, oOpaTHOI
npornopuuoHadbHocTd U ¢QyHkimu Y = VX . [paduyeckoe perieHue ypaBHEHUH U

HEPABEHCTB.

TpuroHomeTpruyeckas OKPYKHOCTb, pajiaHHas mepa yria. CHHYC, KOCHHYC, TaHTEHC,
KOTaHTE€HC MPOU3BOJIBHOTO yria. OCHOBHOE TPUTOHOMETPHUECKOE TOXKIAESCTBO U CIEACTBHS U3
Hero. 3HadeHus TpuroHoMmerpudecknx Gynkiuit as yrios 0°, 30°, 45°, 60°, 90°, 180°, 270°.
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~, T, = E pan). ©opmysbl CIOXKEHHUS] TPUTOHOMETPUUECKUX (DYHKIUMA, (HOPMYIIbI

6' 4" 3’

npuBeeHUs, GOPMYIIbI TBOMHOTO apryMEHTA..

©,

Hynu ¢GyHKIMHM, TPOMEXYTKH 3HAaKOMOCTOSHCTBA, MOHOTOHHOCTh. HamOounbmiee wu
HauMeHbliee 3HadeHue (ynkuuu. llepuommueckne ¢GyHKUU. YETHOCTP M HEYETHOCTH
byakumid. CoxHbIe QYHKITUH.

Tpuronomerpuyeckue GpyHKIMU y = cOS X, Y = sin X, y = tg x. OyHkuusa y = ctg x.
CgoiicTBa U rpadUKH TPUTOHOMETPUUECKHUX (DYHKITHIA.

ApPKKOCHHYC, apKCHHYC, apKTaHIeHC u4unciaa. ApKKoTaHreHc uwucia. IIpocreiimme
TPUTOHOMETPHUUYECKHE ypaBHEHUs. PelieHne TpuroHoMeTpuyeckix ypaBHEHUH.

OOpatHbie TpuUrOoHOMETpUYeckne (QYHKIHWH, HX CBOHCTBa W Trpaduku. Pemenue
IIPOCTEHIINX TPUTOHOMETPUUECKMX HEPABEHCTB.

Crenenbp C JeHCTBUTENBHBIM I[IOKa3aTejaeM, cBoiicTBa creneHu. [lpocreiiniue
HoKa3aTeJbHbIC ypaBHEHHMs M HepaBeHCTBa. IlokazaTtenbHas (yHKIMS M ee CBOWCTBA U

rpaduk.

Jlorapudm uucna, cBoicTtBa Jorapudma. Jlecatuunwni Jsorapudm. Ywucao e.
Harypanbnsii jgorapudm. IIpeobpa3oBanue JorapupMUUECKUX BBIPAKCHUI.
Jlorapudmuueckue ypaBHeHUs: 1 HepaBeHCTBA. Jlorapudmudeckas QyHKIUS U €€ CBOMCTBA U

rpaduxk.
Crenennas ¢pyHKLUSA U ee cBOMCTBA U rpaduk. MppanuoHanbHble ypaBHEHUS.
MeTtoa MHTEpBaJIOB [UIsl PEIICHNS] HEPABEHCTB.

[IpeoOpa3oBanus rpagukoB QyHKIMI: CABUT BIOJIb KOOPAMHATHBIX OCEH, pacTsLKEHUE
U CKaTue, OTpakKeHHE OTHOCUTENBHO KOOPJAUHATHBIX oceil. I'paduueckne MeTonbl peueHus
YpPAaBHEHUN W HEPABEHCTB. PemieHne ypaBHEHMIl M HEPABEHCTB, COJACPKAIIMX NEPEMEHHYIO
101 3HAKOM MOZYJIS.

CucremMpl MOKa3aTeNbHBIX, JOrapu@MUYECKUX M UPPALUOHATIBHBIX ypaBHEHHI.
CucTeMbl MOKa3aTeNbHBIX, JOrapu(pMHUUECKUX HEPABEHCTB.

B3aumno oOpatusle pyHkiun. ['paduku B3auMHO 00paTHBIX (YHKIIMHA.
VYpaBHEHHsI, CHCTEMBI YPABHEHUI C TapaMETPOM.

[IpousBonnas ¢pynkiuu B Touke. KacarenbHas k rpaduky ¢pynkiuu. ['eomerpuueckuit u
¢usnueckuit cmbicn npous3BogHOM. [IpomsBoanble sneMeHTapHbIX ¢GyHKuui. I[IpaBuia
Qg epeHIpoBaHus.

Bropas mpousBogHas, ee reoMeTpruIecKuil U (U3UIECKUN CMBICIL.

[TonsiTre 0 HenmpephIBHBIX (YHKIMAX. TOUKHM 3KCTpeMyMa (MakcUMymMa M MUHHUMYMa).
HccnenoBanue 31eMEeHTapHBIX (DYHKIMI HAa TOYKH 3KCTpeMyMa, HauOoJbllee 1 HauMEHbIIIee
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3HAUYEHHE C TIOMOIIbI0 mMpou3BoaHON. [locTpoeHune rpadukoB (QYHKIUHA C TOMOIIBIO
IPOU3BOAHBIX. [ [puMeHEeHNE TPON3BOAHOMN IIPU PEILICHUH 3a/1a4.

[TepBooOpasnas. [lepBooOpa3Hbie dneMeHTapHBIX QyHKIUK. [nomans KpUBOJIMHEHHON
tpamenuu. Popmyna HproTona-JleitOnuma. OmnpeneneHHblii  uHTErpan. BeruucieHue
TUIOINAACH TUIOCKUX (GUTYp ¥ 0OBEMOB Tell BPAIICHUS C TIOMOIIBIO HHTETpaja.

I'eomerpust

[ToBTropenue. Pemienue 3a1a4 ¢ npuMEHEHUEM CBOMCTB (PUTyp Ha TUIOCKOCTH. 3a/1aun Ha
JIOKa3aTeNIbCTBO U IIOCTPOEHUE KOHTPIPHUMEpOB. lcronb3oBaHue B 3ajadax MPOCTEHIINAX
JOTUYECKUX IpaBwil. PelleHne 3amad ¢ HCHOJIB30BAHUEM TEOPEM O TPEYroJIbHUKAX,
COOTHOIIEHUII B  NPAMOYIOJIbHBIX  TpPEYrojbHMKax,  (aKkToB,  CBA3aHHBIX  C
YeThIpeXyrojbHUKamMu. PemieHue 3ajad ¢  HCHOJIb30BaHHWEM (PaKTOB, CBSI3aHHBIX C
OKPY)KHOCTSIMH. PemieHuwe 3amad Ha HM3MEpPEeHMS Ha IUIOCKOCTH, BBIYMCIICHHE JUIMH H
momaei. Penienue 3agad ¢ moMoIb BEKTOPOB U KOOPAMUHAT.

Harnsagnas crepeomerpus. Ourypsl U ux uzobpaxkenus (kyO, mupaMuia, NpusMa).
OcCHOBHBIE TIOHATHS CTEPEOMETPUH U X cBoMcTBa. CedeHus Kyda u TeTpalapa.

Touka, npsiMas ¥ MJIOCKOCTh B IPOCTPAHCTBE, aKCUOMBI CTEPEOMETPHUM U CIEACTBUS U3
HuX. B3anmMHOe pacrnosnoxeHue npsMbIX U IUIOCKOCTEH B INpocTpaHcTse. [lapamiensHOCTh
OpsIMBIX U IUIOCKOCTEM B mpocTpaHcTBe. M300paxkeHHe MpOCTEMIINX MPOCTPaHCTBEHHBIX
(Guryp Ha IOCKOCTH.

Paccrostnust Mexay ¢purypamu B mpoCTPaHCTBE.
VYl B mpoctpaHcTBe. [lepneHuKynsipHOCTb MPSAMBIX U IIJIOCKOCTEM.

[Ipoekuust ¢urypsl Ha MmIOCKOCTh. [IpU3HaKM TNEPHNEHAUKYISIPHOCTH MPSAMBIX U
IIJIOCKOCTEN B IpOCTpaHCTBE. Teopema o Tpex MEepIEeHIUKYIspax.

Mpuororpannuku. [lapamnenenunea. CBoiicTBa NPSMOYTOJIBHOTO Napajuieienunena.
Teopema Iludaropa B mpoctpanctBe. Ilpmzma u nupamupa. [IpaBunbHas nupamuia U
npaBuibHasg npusMa. [psmas nupamuga. DIeMEeHThI IPU3MbI U TUPAMHJIBL.

Tema BpameHus: MWIMHIP, KOHYC, chepa u map. OCHOBHBIE CBOWCTBA MPSMOTO
KPYroBOro IIWJIMHJpPA, MPSMOTO0 KPYroBoro KkoHyca. M3o0pakeHue Tenm BpalleHus Ha
MJIOCKOCTH.

[IpencraBnenue o0 yceueHHOM KOHYCE, C€UEeHHUsSI KOHyca (MapajieibHOe OCHOBAaHUIO U
MPOXOJIIee Yepe3 BEPIIMHY), CEUeHUs IUIUHApa (MapajljiesIbHO U MEPIEHAUKYIISIPHO OCH),
ceueHus mapa. Pa3BepTka IMIMH]pA U KOHYcCA.

[Ipocreiiie KOMOWHAIIMM MHOTOTPAHHUKOB M TN BpalleHHs MEXAy COoOOM.
Brrunciienne 351eMeHTOB MTPOCTPAHCTBEHHBIX GuUryp (pedpa, 1MaroHai u, yriibl).

[Inomans MNOBEPXHOCTH IIPaBUIBHOM IUpamMuAbl W IpsAMOM IpusMbl. Ilnomans
MOBEPXHOCTHU IPSMOI0 KPyroBOro HUJIMH/PA, IPSIMOrO KPyroBOro KOHyca M 1mapa.
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[Tonsitue 06 o6beme. OOBEeM MUpPaMUJIBI B KOHYCA, TPU3MBI U ItrHApa. O0beM mapa.

[TomoOHbIe Tenma B mipocTpancTBe. COOTHOIICHHUS MEXY IUIOIIAISIMHU MOBEPXHOCTEH U
o0beMaMu IOJ00HBIX TEI.

JIBM>KEHHsT B TIPOCTPAHCTBE: NApaUICIbHBIA IIEPEHOC, LEHTpPalbHas CUMMETPHS,
CUMMETpHUS OTHOCHUTENIBHO IIJIOCKOCTH, MOBOpOT. CBolicTBa aABMKEHUH. Ilpumenenue
JBHKCHHUU IIPU PELLICHUH 3a/1a4.

BexTopsl 1 koopauHaTel B mpocTpaHcTBe. CyMMa BEKTOPOB, YMHOXKEHHE BEKTOpa Ha
4HCII0, Yrol MeXIy Bekropamu. KosmmHeapHble M KOMILIaHapHblE BEKTOpbl. CKaasipHOE
IIPOU3BE/ICHUE BEKTOpOB. Teopema O pa3lokKEHUM BEKTOpAa IO TPEM HEKOMILIAHAPHBIM
BekTopaM. CKaliipHOE NMPOU3BE/IEHUE BEKTOPOB B KoopauHaTaX. [IpuMeHeHue BEKTOPOB MpU
peIlIeHnH 3a7a4 Ha HAXO0XKJIEHUE PACCTOSHUMN, JJTUH, IUTOMAaAe 1 00beMOB.

VYpaBHEHUE TIJIOCKOCTH B IPOCTPAHCTBE. YpaBHEHUE cdepsl B mpocTpaHcTBe. Dopmyna
JUTSL BBIYMCIICHUS] PACCTOSIHHS MKy TOUKaMHU B TPOCTPAHCTBE.

BGPOHTHOCTI) u cratucTtuka. Padora ¢ JaHHbIMHA

[ToBropenue. Pemenue 3ana4 Ha TabiauyHOE U TpauUuecKoe MpeiCTaBICHUE AAHHBIX.
Hcnonp30BaHrEe CBOMCTB M XapaKTEPUCTUK YHMCIOBBIX HAOOPOB: CpeAHMX, HAHMOOJIBIIETO U
HaVMEHBIIIETO 3HAYEHUs, pa3Maxa, Jucrepcuu. Penienue 3amad Ha ONpeAesieHne 4acTOThl U
BEPOATHOCTH COOBITUI. BblunciieHne BEpOATHOCTEW B OIBITAX C PaBHOBO3MO>KHBIMHU
AIIEMEHTapHbBIMU UcXojaMmu. PelieHue 3amad ¢ nmpuMeHEHHEM KOMOMHATOpUKH. PerieHue
3aJa4 Ha BBIYUCICHHE BEPOATHOCTEH HE3aBUCUMBIX COOBITHH, NpUMeHeHHe (HOPMYJIbI
CIIOXKEHMSI BEpOATHOCTEH. PemieHne 3amad ¢ IpUMEHEHHMEM JuarpamMm Oiliiepa, IepeBa
BEpOSTHOCTEH, popmyibl bepHynu.

VYcnoBHas BepoATHOCTh. IIpaBnino ymMHOXKEHHS BepoATHOCTeH. PopMyia IOITHOU
BEPOSITHOCTH.

JluckpeTHble CcllydaiiHble BEJIWYMHBI M pacrpeneneHus. HesaBucumele ciydaiiHble
BeIMYUHBL. PacnpeneneHue CyMMbl U TPOU3BEICHNS HE3aBUCUMBIX CIIy4aliHBIX BEJIMYHH.

MareMatnueckoe OXUIAHUE U JUCIEPCUs CIIy4alHOW Beau4MHBL. MareMmarudeckoe
OKMJIAaHWE W JUCIEPCUS CYMMBI CIY4alHBIX BEJIIMYMH. ['€OMETpHUYecKOoe paclpeleeHue.
brHOMUMaNBHOE pacpelelIeHHe U €r0 CBOKUCTBA.

HenpepbiBHble  cnydailHble Benu4yuHbl. [IOHATME O IUIOTHOCTM  BEPOSTHOCTH.
PaBHOMepHOE pacnipeneneHue.

IlokazaTenpHOE pacnpeaciiCcHue, €ro rnapamMeTphl.

[TonsTHe 0 HOpManbHOM pacmpeaeneHuu. [lapaMeTpbl HOPMAIBHOTO pacHpee/ICHUs.
[Mpumepbl cilydaliHBIX BEIMYMH, MOJYMHEHHBIX HOPMAaJbHOMY 3aKOHY (TIOTPEIIHOCTh
HU3MEPEHHH, POCT YEJIOBEKA).

HepasencrBo YeoObimea. Teopema beprnymnu. 3akoH Oonpmmx uyucen. BriOOpoUHBIi
METOJl M3MEpeHHs BeposTHOcTe. Pomb 3akoHa OoNbIIMX dYHCENT B HayKe, NPUPOAE U
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oOrrecTBe.

KoBapuamust nByx ciy4dailHbIX BennduH. [loHATHE O KOI(pHUIMEHTE KOPPEISALUH.
CoBMecTHBIE HAOMIOJCHHUS JIBYX CIY4YalHBIX BeNIWYMH. BbIOOpOUHBIA KO3 (UIHEHT
KOPPEJIALUH.
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4. TEMATUYECKOE INTAHUPOBAHUME YYEGHOI'O TIPEIMETA «MATEMATHKA»

Koasbl
IUIAHUPYEMBbIX
Hanmenosanue Cojepskanue yueGHOro MaTepuana u Gpopmbl opranmsanuu | O0beM Hacos Yposens ocsoenus pe3yJbTaToB,
PASHEIIOB K TEM AesITeJIbHOCTH 00y4aIoIIHNXCs ¢popmupoBanuro
KOTOPbIX
crnoco0cTByer
3JIEMEHT
NPOrpaMMbl
1 2 3 4 5
| cemecTp 82
PA3JIEJ | TIOBTOPEHUE 12
Tema 1.1 [loBTOpeHue. Anredpa
Tema 1.1.1 CsoiicTBa IIpakTnueckoe 3anaTue Ne 1. ITosropenne. Penienne 3anad ¢ 2 2 JIP4., JIP5. , JIP9. ,
YHCeI U CUCTEM HCTIOMb30BAHACM CBOWCTB HHCEN 1 CHCTEM CHHCICHUS, IEIMMOCTH, Jonen u JIP7., JIP10,,
CUHCIICHUS JacTel, IpOLIeHTOB, MOAYJEH Yncel. TIP13. MP1. MP2
Tema 1.1.2 CsoiicTBa IIpakTuueckoe 3ansaTue Ne 2. Pernienue 3aqa4 ¢ UCHOJIb30BAHUEM CBOWCTB 2 2 MP3 i\/IP 4 i\/IPS ’
CTENEHEN U KOpHEH CTelNeHell U KOpHel, MHOTOWICHOB, IPeoOpa3oBaHNii MHOTOWICHOB U IPOOHO- MP% MPé MPé’
palMOHATHHBIX BBIPAKCHUM. ’ ’
Tema 1.1.3 I'pagycHast IIpakTuueckoe 3ansaTue Ne 3. Penienue 3aj1a4 ¢ UCIOJIb30BAaHUEM IPalyCHON 2 2
Mepa yria MEpBbI yTia.
Tema 1.1.4 Monynb Moaynb uyuciia u ero CBOMCTBA. 2 2
qrcia
Tema 1.1.5 JIuneiinsie u IIpakTnueckoe 3anaTHe Ne 4. PerieHne 3aay Ha ABMYKCHHE U COBMECTHYIO 2 2
KBaJIpaTHBIC YPaBHEHUS paboTy ¢ HOMOIIBIO INHEHHBIX M KBAPATHBIX YPAaBHEHUH M UX CHCTEM.
Tema 1.1.6 Yucnossie IpakTuyeckoe 3anstue Ne 5. Pemenue 3a7ad C MOMOIIBIO YHCIOBBIX 2 2
HEpaBEHCTBA HEpaBEHCTB M CHCTEM HEpPABEHCTB C OJHOW MEPEMEHHOM, ¢ NMpHUMEHEHHEM
M300pa)KEHHs YUCIIOBBIX IPOMEKYTKOB.
PA3JIEJI Il KOPHU, CTEIIEHHU U JIOT'APU®MbI 28
Tema 2.1 KopHu M cTeneHn JIP4., JIP5. , JIP9. ,
Tema 2.1.1 E(OpHI/I Kopnu HatypanbHON cTeneHH U3 4KCIa U UX CBOICTBA. 2 2 JP7. , JIP10.,
HaTypaJIbHOI CTENeHH U3 JIP13., MP1, MP2,
YHCIIAa ¥ UX CBOMCTBA
Tema 2.1.2 Boruucnenue | Ilpaktuyeckoe 3ansitue Ne 6. Boruucienue u cpaBHeHUE KOpHEH. 2 2 ﬁgé’ ﬁg;" ﬁgg’
U CpaBHEHHE KOPHEH BerinosHenyne pacuéToB ¢ paJiuKaJIaMH. ’ MP9’ ’
Tema 2.1.3 Pemenune IIpakTnyeckoe 3anaTue Ne 7. PeneHre uppallioHanbHBIX YPaBHEHUI. 2 2

HppaluOHAJIbHBIX
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ypaBHEHUH

Tema 2.1.4 Cremnenu ¢
paIMOHATBFHBIMU U
IEUCTBUTEILHBIMHU
MOKa3aTeIsIMH, UX
CBOMCTBA

CrereHu ¢ JICHCTBUTEILHBIMH ITOKA3aTEIISIMH. CBOICTBA CTEICHHU C
HeﬁCTBHTeHBHHM IIOKa3aTCJICM.

Tema 2.1.5 Haxoxnenune
3HAYCHHI CTETICHEH C
panroHaIHHBIMH
[OKa3aTeIsIMU

Ipakrnueckoe 3ansaTue Ne 8. HaxoxxneHue 3HaueHUI CTENEHEN C
pannoHaIbHBIMU TOKa3aTessiMu. CpaBHEHHE CTEHECHEH.

Tema 2.1.6 Pemcuue
MOKa3aTeIbHBIX
YpaBHEHUH

HpOCTeﬁmHe TMOKa3aTeJIbHbIC YPABHCHUS U HCPABCHCTBA.

Tema 2.2 Jlorapugm

Tema 2.2.1 Jlorapudpm
YHCITa, OCHOBHOEC
sorapuhMHIECKOE
TOX/IECTBO

Jlorapudm 4mcna, cBolicTBa Jiorapudma.

Tema 2.2.2 JlecsiTudHbIC 1
HaTypaJbHBIE JIOTapru(pMBI

Hecstuanenii norapudm. Yucno e. HatypanpHbIii morapudm.

Tema 2.2.3 IlpaBuna
IEUCTBHUI C
JorapupmMamMu

Ipakruyeckoe 3anaTue Ne 9. [IpeoOpazoBanne morapupMUISCKUX
BBIPAKEHUI.

Tema 2.2.4 Brrancnenne
U CpaBHCHHUE

Mpakruyeckoe 3anaTue Ne 10. HaxoxxaeHue 3HaYeHH Torapudma 1mo
MPOU3BOJILHOMY OCHOBAaHHIO. Brancienne u cpaBHEHHUE JIOTapU(PMOB.

sorapupmMoB

Tema 2.2.5 Pewenue Mpakruyeckoe 3anaTue Ne 11. Jlorapudmudeckrne ypaBHEHHUS U
JorapuhMHUECKUX HEPABEHCTBA.

YpaBHEHUI

Tema 2.3 IIpeoOpa3oBaHue ajJredpanyeckux BbIpaskeHHil

Tema 2.3.1 [TpeoOpa3oBaHue aareOpandecKux BHIPAKEHHUH.

IIpeobpasoBanue

anredpandecKux

BBIPAYKEHUNI

Tema 2.3.2 IIpaxTnyeckoe 3anaTHe Ne 12. [Ipeodpa3oBanust BEIpaKeHUI, COAEPKALITIX
[TpeobpazoBanus crenenu. JlorapuMupoBaHue 1 MOTEHINPOBAHUE BRIpAXEeHUH. Pemenue
BBIPaKCHUMH, MPUKJIAJHBIX 33724,

COJZICPIKAIIUX CTCIICHU

Tema 2.3.3 KonTponbHas
pabora o Teme «KopHu,
CTEIICHU M JIOrapu(MbI»

Konrpoasnas padora Ne 1 no teme «KopHu, cTenenn u jorapugmai».
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PA3JEJL 11l TPSAMBIE U IIVIOCKOCTHU B ITPOCTPAHCTBE

16

Tema 3.1 IloBTOpeHHe INIAHUMETPUH

JIP4., JIPS. , JIP9. ,

Tema 3.1.1 3agaum Ha [ToBTopenue. Penienue 3anau ¢ mpuMeHEHHEM CBOWCTB (DUTYp Ha MIIOCKOCTH. 2 JIP7. . JIP10.

JIOKa3aTeIbCTBO 3aga4un Ha JOKA3aTeNbCTBO U IIOCTPOCHHE KOHTPIPHUMEPOB. P13 l\'/lPl Mi’Z

Tema 3.1.2 3amauu ¢ Hcnonb3oBaHue B 33ja4ax MPOCTEHINX JIOTMYECKUX MPaBuil. Pemienue 3anau 2 MP3.’MP 4 ’MP 5 ’

YETBIPEXYTOJMBHUKAMH | C UCIIOJIB30BAHUEM TEOPEM O TPEYTOJIbHUKAX, COOTHOIICHUH B MP 6’ MP7’ MP8’

OKPYXHOCTSIMH IPSIMOYTOJBHBIX TPEYTOIbHHUKAX, (PAKTOB, CBA3aHHBIX C YETHIPEXYTOIbHUKAMU. ’ MP9’ ’
Pemmenne 3a1a4 ¢ HCTIOIb30BaHHEM (DAKTOB, CBA3AHHBIX C OKPY KHOCTSIMHU.

Tema 3.1.3 JInuHBI 1 Pewenue 3agau Ha U3MEpEeHMsI Ha IJIOCKOCTH, BBIYMCIICHUE JUIMH U IUIOIIAJEH. 2

TUTONIA TN Pemmenne 3a1a4 ¢ HOMOIIBIO BEKTOPOB M KOOPIMHAT.

Tema 3.2 TMapajajeJbHOCTh H MEePHEHIMKYJISPHOCTH NMPAMBIX H IIOCKOCTEl B IPOCTPAHCTBE

Tema 3.2.1 Harnmsapnas crepeomerpus. @urypsl M mx H300pakeHus (KyO, mupammna, 2

[epnenanKyIsIpHOCTD npusma). OCHOBHBIE TIOHATHS CTEPEOMETPUH U MX CBOWCTBA.

IIPSIMOM U IUIOCKOCTH,

NEePHEeHANKYJIISIP 1

HaKJIOHHAsI

Tema 3.2.2 VYrasl Mmexxay | Touka, mpsiMast U TZIOCKOCTh B IPOCTPAHCTBE, AKCHOMBI CTEPEOMETPUH U 2

NPSMBIMH 1 CJIE/ICTBHS M3 HUX. B3auMHOeE pacnonoxeHne MpsMbIX U IIOCKOCTEH B

IUIOCKOCTSIMH MPOCTPAHCTBE.

Tema 3.2.3 Ilpusnaku u | Ilpoekuus GuUrypsl Ha IIOCKOCTh. [lepreHUKyIIPHOCTD MPSIMBIX U 2

CBOHCTBa wiockoctel. [Ipu3Haky nepneHauKyIIPHOCTH IPSIMBIX U INIOCKOCTEH B

MePHECHANKYISPHBIX MPOCTPAHCTBE.

IJIOCKOCTER

Tema 3.2.4 Paccrosuve | IIpakTmueckoe 3ansTre Ne 13. [lapamiensHOCTS IPAMBIX U IUIOCKOCTEH B 2

MEXIY HPAMBIMA 1 npoctpancTie. M300pakeHne MpOCTEHITNX IPOCTPAHCTBEHHBIX (UTYp Ha

IUIOCKOCTSIMH TOCKOCTH.

Tema 3.3.2 B3aumHoe IMpakTuyeckoe 3ansitme Ne 14. Paccrosuus wexny durypamu B 1

pacrojoxeHne NPOCTPAHCTBE. YTIIbI B IPOCTPAHCTBE.

MPOCTPAHCTBEHHBIX

¢uryp

Tema 3.3.3 Kontponsaas | KonrposbHas padora Ne 2 mo teme «lIpsiMble U IIIOCKOCTH B IPOCTPAHCTBE» 1

pabora o Teme

«[IpsiMbIE M TIIOCKOCTH B

IIPOCTPAHCTBEY

PA3JEJ IV KOOPAUHATBI H BEKTOPbBI 16

Tema S.1 BeKkTopsbl B IPOCTPaHCTBE JIP4., JIP5. , JIP9. ,

Tema 4.1.1 Bexrops! u BexTopsl ¥ KOOPAUHATEI B IPOCTPAHCTBE. 2 JP7. , JIP10.,

KOODAMHATEL JIP13., MP1, MP2,

Tema 4.1.2 [lelictBus ¢ IIpakTnyeckoe 3ansaTue Ne 15. Cymma BEKTOPOB, yMHOXKEHHE BEKTOpa Ha 2 MP3, MP4, MP5,

BEKTOpaMH YHCII0, YTOJI MEXK/1y BEKTOPAMH. MP6. MP7. MPS

Tema 4.1.3 Ckansproe Konnuneapuslie n koMmianapHsle BeKTopbl. CKalspHOE IPOU3BECHHE 2 ’ ’ ’
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MMPOU3BEACHUEC BECKTOPOB

BeKTOpoB. Teopema 0 pa3nokeHHH BEKTOpa M0 TPeM HEKOMILTAHAPHBIM
BEKTOpaM.

MP9

Tema 4.1.4 Cxansproe IpakTuyeckoe 3anaTue Ne 16. CxamspHOe NpOU3BEICHHE BEKTOPOB B 2
NpOU3BCIICHUC B koopanHaTax. [IpuMeHeHHe BEKTOPOB IpPH PEIIEHHM 3a1a4 HAa HaXOXICHHE
KoOpHHaTax pacCTOSIHUH, JUTHH, TUIOIAICH U 00BEMOB.
Tema 4.1.5 VYpaBHeHue IIpakTnyeckoe 3ansTHe Ne 17. YpaBHeHHE IUIOCKOCTH B IPOCTPAHCTBE. 2
TJIOCKOCTH U chephl VYpasHenue chepsl B nmpoctpancTse. PopMyna A BEIYHCICHUS PACCTOSHUS
MEKIy TOYKaMH B IIPOCTPAHCTBE.

Tema 4.2.3 KoutponsHas | Konrpoabnas padora Ne 3 1o teme «KoopauHAThI U BEKTOPBI». 2
pabora o Teme
«Koopaunats!
BEKTOPBI»
PA3ZJIEJT VY OCHOBBI TPUTOHOMETPUH 32
Tema 5.1 OcHOBHbIC MOHATHSI TPUTOHOMETPHH JIP4., JIP5. , JIP9. ,
Tema 5.1.1 Paguannas TpuronoMerpuyeckas OKpy>KHOCTb, paJluaHHas Mepa yria. 2 JP7. , JIP10.,
yepa yiia . _ JIP13., MP1, MP2,
Tema 5.1.2 PagnaHHbIN IIpakTnueckoe 3ansaTHe No }8. Paz[fIaHHLH/I METOJl UBMEPEHUS YIIIOB 2 MP3. MP4. MP5
METOJ U3MEPEHHS YIJIOB | BPAIIEHHMS U CBSI3b C TPATYCHOW MEPOIi. MP 6z MP7Z MPSj
BpAIICHHS MP9
Tema 5.1.3 Cunyc, CuHyC, KOCHHYC, TAH['€HC, KOTAHT€HC IPOU3BOJIBHOTO yIJIa. 2
KOCHHYC, TAHT'€HC 1
KOTaHI'CHC YuCIIa
Tema 5.2 OcHOBHBIE TPUTOHOMETPHYECKHE TOKIECTBA
Tema 5.2.1 OcHoBHBIC IpakTnueckoe 3ansaTue Ne 19. OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO 2
TPUTOHOMETPUUYECKHE U CIIEZICTBUS U3 HETO.
TOXKJIeCTBa
Tema 5.2.2 3nauenus 3HaueHHs1 TPUrOHOMETpHYecKuX QyHKImH Juist yrios 0°, 30°, 45°, 60°, 90°, 2
TPUTOHOMETPHUIECKHUX T T T T

HKIMN o o —- = = =
yHKL 180,270.(0,6,4,3,2pa)1).
Tema 5.2.3 ®opmysl DopMyIIbI CIIOKEHUS] TPUTOHOMETPUUECKUX (DYHKIHNA, (POPMYIIBI IPUBEACHUS, 2
CIIOKEHUS (hopMyIIBI IBOITHOTO apryMeHTa.

Il cemecTp 152

Tema 5.2.4 ®opmyst IIpakTnyeckoe 3ansaTHe Ne 20. opMysbl CIOXKEHHS, YIBOCHUS. 2
CII0)KEHUS, YIBOCHUS
Tema 5.3 IlpeoGpa3oBanusi NPOCTEHIINX TPUTOHOMETPHYECKHX BhIPAKEHHI
Tema 5.3.1 ®opmynsl ®dopmyitel MpeoOpa3oBaHusi CyMMbI TPUTOHOMETPHUYECKHUX (DYHKIMH B 2

peoOpa3oBaHMs CyMMEI
TPUTOHOMETPUYECKUX
(GyHKIUH B
IIPOM3BECHUE U

MMpOU3BEACHUEC U TPOU3BCJCHHUS B CYMMY.
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IIPOU3BEICHUS B CYMMY

Tema 5.3.2 IIpakTuyeckoe 3ansitne Ne 21. [IpeoOpazoBaHue CyMMEI 2

ITpeoOpa3oBaHue CyMMBI | TPUTOHOMETPHYIECKUX (YHKIMH B IPOU3BEICHUE U IPOU3BEICHUS B CYMMY.

TPUTOHOMETPUIECKIX

¢GbyHKIUH B

MIPOMU3BEACHHUE U

MIPOM3BEACHHSI B CYMMY

Tema 5.3.3 Tanrenc BripaxeHne TpUTOHOMETPHUYECKUX (DYHKIHH Yepe3 TAHTeHC MTOJIOBUHHOTO 2

MOJIOBHHHOTO apryMeHTa | apryMEHTa.

Tema 6.4 TpuronomeTpuyecKne ypaBHeHHsI 1 HePaBeHCTBA

Tema 5.4.1 IIpocTeiiye TpPUTOHOMETPUUECKUE YPABHEHHUS. 2

IIpocreiimue

TPUTOHOMETPUYECKHE

ypaBHEHHS

Tema 5.4.2 Tlpocreiinme | IlpocTeiimne TPUroHOMETPHUYECKHE HEPABEHCTRA. 2

TPUTOHOMETPUYECKHE

HEPaBEHCTBA

Tema 5.4.3 Pemenue IIpakTnyeckoe 3ansaTHe Ne 22, Pemenue npoctemimx 2

MIPOCTEHIINX TPUTOHOMETPHUUYECKUX YPaBHEHUH M HEPAaBEHCTB.

TPUTOHOMETPUIECKUX

HEpPaBEHCTB

Tema 5.4.4 ApKCcHHYC, apKKOCHHYC, apKTaHT€HC M apKKOTaHT€HC YNCIIA. 2

Omnpenenerne 0OpaTHBIX

TPUTOHOMETPUYECKUX

GbyHKIHH

Tema 5.4.5 OGpatHbie Ipakruyeckoe 3ansaTHe Ne 23. HaxoxmeHue 3HaUCHHI 00paTHBIX 2

TPUTOHOMETPUYECKHE TPUTOHOMETPUUECKUX (DYHKILIHUI.

byHKIUN

Tema 5.4.6 Konrponbhas | KonTposasHasi pagora Ne 4 1o reme « OCHOBBI TPUTOHOMETPUUY. 2

paborta mo Teme

«OCHOBBHI

TPUTOHOMETPUH»

PA3JIEJI VI ®YHKHWUU U TPAD®UKHU 18

Tema 6.1 ®yHKUUK

Tema 7.1.1 IlonsiTue Ionarue Gynkiun. OOnacTh ONpeAeIeHNs] U MHOKECTBO 3HaUeHU; rpaduk 2 JIP4., JIPS. , JIP9. ,

GbyHKIMN ¢yHKIMH, TOcTpoeHHe TpaduKoB QYHKIHH, 3aJaHHBIX PAa3IMIHBIMU JIP7. , JIP10

criocobamu. [Iprmepsr KIMOHAJIBbHBIX 3aBUCHMOCTEN B pEaIbHBIX ‘ o
rpoueccax u SIIIZHCHIEHXTPYH ! P JIP13., MP1, MP2,

= " MP3, MP4, MP5,

Tema 6.2 CBoiicTBa pyHKIMit MP6. MP7. MPS

Tema 6.2.1 IIpakTuueckoe 3ansitne Ne 24. Vccnenosanue gpyunkuumii. Hynn GyHkumm, 2 ’ MP9’ ’

Hccnenosanne GpyHkumit

IMPOMEIKYTKH 3HAKOITOCTOAHCTBA, MOHOTOHHOCTb.
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Tema 6.2.2 I'paduueckast | IlpakTuyeckoe 3amsitme Ne 25. Vccnenosanue dynkuuit. HanGonbinee n 2
MHTEPIIPETaLysi CBOUCTB | HauMeEHbIee 3HaueHue GpyHkuuu. Ileprnonndeckue pyHKImMu. YeTHOCTH U
¢GbyHKIAN HeueTHOCTh (PyHKImA. Co)KHBIe (YHKIHH.
Tema 6.2.3 ITokazaTenpHass QyHKIUS W ee cBoWcTBa M Tpaduk. Jlorapupmmdaeckas 2
ITokazarenbHas u (hyHKIHA U ee CBOHCTBA U TpaduK.
JorapudMIgecKas
GbyHKIAN
Tema 6.3 O6paTHble PYHKIHH
Tema 6.3.1 OGparHbIe Bsanmuo obpatssie pyHKunu. ['paduku B3aMHO 0OpaTHBIX (YHKITHIA. 2
byHKIMN OOpatHble TPUroHOMeTpHYecKre (PYHKINK, X CBOMCTBA U rPaHKH.
Tema 6.4 DnemenTapuble (PYHKIUH
Tema 6.4.1 Crenennass ¢yHkumss u ee cBodcrBa u rpaduk. TpuroHomerpuueckue 2
DneMeHTapHbIe ¢GbyHKIMHM Yy = cOS X, y = sin X, y = tg Xx. Oynkuus y = ctg x. CBoiictBa u
dyHKIIH rpaIKi TPUTOHOMETPHIECKUX (DYHKIHH.
Tema 6.4.2 IIpakTuyeckoe 3ansaTue Ne 26. [IpeoOpazoBanus rpadukoB GyHKIUH: CIBUT 2
[TpeobpazoBanus BIIOJIb KOOPIMHATHBIX OCEH, pacTsDKCHHE U CKAaThE, OTPAKEHHE OTHOCHTEIIBHO
rpa¢ukoB QyHKIHHA KOOPJMHATHBIX OCEH.
Tema 6.4.3 IIpakTuyeckoe 3anstue Ne 27. Pemenne 3a1a4 ¢ MCIIONB30BaHHEM 2
IIpeobpazoBanus YHCIIOBBIX (PYHKIMH U X rpaUKOB.
rpaduKkoB
Tema 6.4.4 Konrponbhasi | KonTpoasnast pagora Ne 5 o teme «DyHKIUH U rpaQuKm. 2
paboTa 1o TeMe
«DyHKIMU U TpahUKU»
PA3JEJI VII MHOI'OI'PAHHUKHU U KPYIJVIBIE TEJIA 30
Tema 7.1 MHOrorpaHHUKH
Tema 7.1.1 Ilonarue Meuororpannuku. [lapannenenunen. CeoiicTBa NPAMOYTOILHOTO 2 JIP4., JIP5. , JIP9. ,
MHOTOTrpaHHHKA napaJulesienuIe 1a. JIP7., TIP10.,
Tema 7.1.2 Teopema Teopema ITudaropa B mpocTpaHCTBE. 2 JIP13., MP1, MP2,
ITnaropa s MP3, MP4, MP5
[IPOCTPAHCTBE MP 6’ MP7’ MPS’
Tema 7.1.3 Ceuenus IMpakTuuyeckoe 3ausTue Ne 28. Ceyenus kyba u TeTpa’pa. 2 ’ MP9’ ’
KyOa u TeTpaspa
Tema 7.1.4 Tlpusma u IpakTnueckoe 3ansarue Ne 29. [Tpusma u nupamuna. [IpaBunbHast 2
npaMuaa NMpaMuia ¥ npaBuiIbHas npusmMa. [Ipsmast nupamuaa. DIeMeHThl IPU3MBI |
THPaMUJIBL.
Tema 7.1.5 TlpaBunbnbie | IlpencraieHue o MpaBHIBHBIX MHOTOTPaHHHKAX (TETpaspe, Kyoe, oKTaspe, 2
MHOTOTPaHHHUKH JIOZIEKas Ipe M UKOocadpe).
Tema 7.2 Tesia M NOBEPXHOCTH BpallleHUs
Tema 7.2.1 Tena Tena BparueHus: UIMHADP, KOHYC, cdepa u 1map. 2
BpalIeHHs
Tema 7.2.2 CpoiicTBa IIpakTnyeckoe 3ansaTHe Ne 30. OcHOBHBIE CBOMCTBA MPSIMOTO KPYTOBOTO 2
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TCJI BpalllCHUSA

HUJINHApPA, OPpSIMOro KpyroBoro Konyca. I/I306pa)K€HI/Ie TCJI BpallICHUA Ha
IIJIOCKOCTH

Tema 7.2.2 Ceuenns Ipakruyeckoe 3ansarue Ne 31. [IpencraBneHne o0 ycedeHHOM KOHYce, 2
IUIMHAPA U KOHYCa CeUeHUs KOHyca (TapaienbHOE OCHOBAHHIO U MPOXOJIIEE YePe3 BEPIINHY),
CeueHus IWINHIpa (Mapajie]bHO M MEPIeHIUKYIIPHO OCH), CEUCHHUs LIapa.
PasBepTka HmIMHpA U KOHYCA.
Tema 7.2.3 KomOunammu | [Ipocreifmie KoMOMHAIINN MHOTOTPAHHHUKOB M TENl BpAIICHHS MEXIY COOOM. 2
MIPOCTPAaHCTBEHHBIX Boruncnenne 37MeMEHTOB INPOCTPAHCTBEHHBIX (uryp (pebpa, amaronany,
¢buryp YTIIBI).
Tema 7.3 W3mepeHusi B reoMeTpuu
Tema 7.3.1 Ilmomans [Inowaapr NOBEPXHOCTU MPaBUWIIBHOM NMUpaMUAbI U NpsiMol npu3Msbl. [1nomanp 2
MIOBEPXHOCTH MOBEPXHOCTH MPSMOT0 KPYroBOT'O IWJIMHIpPA, NMPSIMOTO KPYyroBOTO KOHYycCa H
MIPOCTPAHCTBEHHBIX mapa.
¢uryp
Tema 7.3.2 O0BbEM IpakTuyeckoe 3ansaTue Ne 32. [lonstne 00 oObeme. OObeM MUPAMUABI U 2
IIPOCTPAHCTBEHHBIX KOHyca, Ipu3Mbl U muuHapa. O0beM Irapa.
¢uryp
Tema 7.3.3 IlogoOHbie IIpakTnuyeckoe  3aHaTue Ne 33. IlogoGHble Tena B MPOCTPAHCTBE. 2
TeJla B IPOCTPAaHCTBE CooTHOLIEHUS MEXAY IIIOIAAIMH OBEPXHOCTEW 1 00beMaMH MOI0OHBIX TEI.
Tema 7.3.4 JIBuKCHUSA B IpakTnueckoe 3ansaTue Ne 34. J[BIDKEHUS B IPOCTPAHCTBE: NApaJIIEIbHBINA 2
IIPOCTPAHCTBE MIEpEHOC, IEHTPATbHAS! CHMMETPHSI, CHMMETPHUS OTHOCHUTEIIHHO IUIOCKOCTH,
1oBopoT. CBONCTBA ABM)KEHUU.
Tema 7.3.5. [Ipumenenne | [IpakTtuueckoe 3anaTme Ne 35. [IpuMmeHeHHe NBWKCHUH TNPH PEIICHUN 2
JBUKEHUH B 3aj1a4.
IIPOCTPAHCTBE
Tema 7.3.6 Konrposbaas | Konrpoasnas pagora Ne 6 o teme «MHOTOTPaHHUKH U KPYTJIbIE TEJIA. 2
pabora mo Teme
«MHOrOrpaHHUKHU U
KpYTJIbIE Tea
PA3JEJI VIII HAYAJIA MATEMATHYECKOI'O AHAJIM3A 24
Tema 8.1 IlpounsBoanas
Tema 8.1.1 [Ipon3BoaHas GYHKINM B TOUKE. 2 JIP4., JIPS. , JIP9. ,
[IpousBonHas 1IP7. . P10
Tema 8.1.2 Kacarenpnass | Ilpaktudeckoe 3amsitme Ne 36. KacarenpHas k rpaduky QyHKIHH. 2 1IP13 '1\’/IP1 Mi’2
K rpaduky dyHKin MP3, MP4, MPS,
Tema 8.1.3 3 Il'eomeTpuueckuii 1 GU3MUECKUI CMBICIT TIPOU3BOIHOM. 2 MP6, MP7. MPS,
FCOMeTpI/I‘{e(jKI/II/I CMBICT MP9
IIPOM3BOTHOM
Tema 8.1.4 [TpousBosaHBIE SIEMEHTAPHBIX QYHKIHUI. 2
IIpousBonHsie

9JIEMEHTAPHBIX (QYHKIUH
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Tema 8.1.5 TIpaBuia [paBuna muddepenurposanus. 2

g depeHITIPOBaHUSL

Tema 8.1.6 Beruncinenne | IlpakTtuueckoe 3aHsTHe Ne 37. BrrumcieHune npoW3BOJHBIX AIEMEHTAPHBIX 2

TIPOU3BOTHBIX (hyHKIHH.

Tema 8.1.7 Bropas Bropas npon3BoHas1, €€ TeOMETPHUYESCKIH U PU3MIECKUI CMBICI. 2

IIPOM3BOIHAS

Tema 8.2 IlpuMeHeHHe MPOU3BOIHOM

Tema 8.2.1 [TonsATHE O HETIPEPHIBHBIX (PYHKITHX. 2

HenpepsiBHble QyHKINH

Tema 8.2.2 Touknu Touku skcTpeMyMa (MakKCHMyMa M MUHUMYMa). 2

9KCTpEMyMa

Tema 8.2.3 HaumbGompmee | IIpakTtuueckoe 3ansitue Ne 38. VcciemoBanme 3neMeHTapHBIX QYHKIMN Ha 2

Y HauMEHbIIIee 3HAYCHUSI | TOYKM OKCTpeMyMa, HauOonbllee W HauMEHbLIeEe 3HAY€HHE C IOMOILBIO

GbyHKIUN IPOM3BOTHOM.

Tema 8.2.4 Tloctpoenue IpakTuyeckoe 3ansitne Ne 39. [Toctpoenue rpadukoB GyHKIMH ¢ 2

rpadukoB QyHKIUi IIOMOUIBIO NPOU3BOAHBIX. [IpUMEeHEeHHEe IPOU3BOJHON IIPY PEIICHUU 3a1ay.

Tema 8.2.5 KonrtponrsHas | KourpoabHas padora Ne 7 no teme «Hauana MaTeMaTH4eCKOTO aHAIHU3ay. 2

pabota 1o Teme «Hauana

MaTeMaTH4eCcKOro

aHAJIN3ay.

PA3JEJI IX UHTEI'PAJI U ET'O IPUMEHEHUE 14

Tema 9.1 IlepBooOpa3Hasi H HHTerpaJ JIP4., JIP5. , JIP9. ,
Tema 9.1.1 IlepooGpasnas. IlepBooGpasHbIe 37IeMEHTapHBIX (DYHKITHIHA. 2 JP7., JIP10.,
[lepBooOpasnas _ _ JIP13., MP1, MP2,
Tema 9.1.2 UnTerpan OnpenenéHHBI HHTETPAI. 2 MP3. MP4. MP5
Tema 9.1.3 Teopema ®opmyna Herorona—JleliOnuua. 2 MP6’ MP7’ MPS’
Herorona—Jleitbuuna ’ MP9’ ’
Tema 9.1.4 Tlpumenenne | [Imommans KpHUBOMWHEHHON TPATICIIHH. 2

HHTETpaja K

BBIYHCIICHHIO TUIOMIAeH

Tema 9.1.5 Ilpumenenne | IIpakTtuueckoe 3ansaTHe Ne 40. [IppMeHeHHe HHTETpaa K BEIYUCICHUIO 2

HHTETpaja K (hU3MUECKUX BEJINYHNH.

BBIYHCIICHHIO

(bU3HYECKUX BEJIMINH

Tema 9.1.6 Pemenue IIpakTnyeckoe 3ansaTHe Ne 41. Brrumcnenue ruromaned IOCKuX GuUryp u 2

NPUKJIAJHBIX 33139 C 00BEMOB TeJ BpalleHHs ¢ HOMOIIBIO HHTErpaa.

MIOMOUIBIO

OIPEICIEHHOTO

MHTEerpaja

Tema 9.1.7 Kontponsaas | KonrpoJbHas padora Ne 8 o Teme «HTErpan u ero mpuMeHEeHHE 2

paboTa 1o Teme
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«MHTerpan u ero

IIPUMCHEHHE)
PA3JIEJ X BEPOSATHOCTb U CTATUCTHUKA. PABOTA C JAHHBIMH 22
Tema 10.1 IloBTOpeHue
Tema 10.1.1 Tabmmunoe IIpakTuyeckoe 3ansTue Ne 42. [Tosropenue. Pemenue 3agad Ha TabnuaHOE 2 JIP4., JIPS. , JIPY. ,
u rpaduyeckoe U rpadudecKkoe IpeIcTaBICHUE JaHHbIX. VICTI0B30BaHNE CBOICTB U 1IP7. JIP10
MIpeCTaBICHNAE TaHHBIX XapaKTepUCTHK YHCIIOBEIX HAOOPOB: CPEeTHNUX, HANOOIBIIEr0 M HAMMEHBIIIETO P13 .1\'/1P1 Mi’Z
3HAYEHU, pa3Maxa, JUCIIEPCUH. MPS,’MP 4,’MP 5”
Tema 10.1.2 IIpakTuyeckoe 3ansaTue Ne 43. Pemenne 3a1a4 Ha ONpeeTICHAE YaCTOTH 1 2 MP6. MP7. MPS
BeposarHocTh cOOBITHS BEPOSATHOCTH COOBITHHA. BRIunciieHre BeposSTHOCTEH B OTIBITAX C ’ MP9, ’
PaBHOBO3MOXHBIMU JIEMEHTAapHBIMU UcXoaMHu. Pemenue 3agau ¢
NPUMEHEHHEM KOMOMHATOPHUKH.
Tema 10.1.3 Cnoxxenue IIpakTnyeckoe 3ansaTue Ne 44, Perenue 3a1a4 Ha BEIYUCICHHE 2
BEPOSITHOCTEH BEPOSITHOCTEH HE3aBHUCUMBIX COOBITHI, MPUMEHEHHE (POPMYJIbI CIOKEHHS
BeposATHOCTEH. Pelenune 3a1ad ¢ npuMeHeHHeM quarpamm Difiepa, qepesa
BeposiTHOCTEH, (hopmyiibl bepHyu.
Tema 10.2 CayyaiiHble BeJIMYNUHbBI
Tema 10.2.1 YcnoBHas VYcnoBHast BeposATHOCTh. [IpaBuio yMHOXkeHHs BeposTHocTed. Dopmyna 2
BEPOSATHOCTh MOJIHOM BEpPOSTHOCTH.
Tema 10.2.2 luckpetnast | JluckpeTHple ciyyailHble BeNIMYMHBI M pachpeaeieHus. HesaBucumsbie 2
CiTy4yaiHasi BelTMInHA Cily4JaiHble BEIMYMHBL. PacnpeseneHne CyMMbl M IPOU3BEACHHUS HE3aBUCUMBIX
CITyJaHBIX BEJIMUHH.
Tema 10.2.3 Ywncnossle MaremaTuueckoe  OXHUIOAaHUE M JUCHEPCHUS  CIOy4yalHOW  BEJTUYMHBI. 2
XapaKTCPUCTUKH Marematiueckoe OXHAAHHE M JUCHEPCHS CYMMbI CIYYaiHBIX BEJIWYHH.
CITy4aHBIX BEIMHH I'eomeTtpuueckoe pacnpeneneHue. buHoOMHanbHOE pacnpenesleHHe | €ero
CBOIICTBA.
Tema 10.2.4 2
HemnpepsiBHble HenpepsiBHble cinydaiinple BennuuHbl. [IOHATHE O ITIOTHOCTH BEPOSTHOCTH.
CIlyJalHble BETHIHHBI PaBHOMeEpHOE pacnpeseneHue.
Tema 10.2.5 IToka3zarenbHOE pacnpeneneHue, ero napaMmeTpsl. 2
[TokazarenbHOE
paclpeseneHue
Tema 10.2.6 HopmansHoe | [lonsiTHe 0 HOpManmbHOM  pacmpezneneHud. IlapameTpsl  HOpMalbHOTO 2
pacmpezeneHue pactpenenenus. [IpuMeps! cirydaifHBIX BETHYNH, TOAYMHEHHBIX HOPMATbHOMY
3aKOHY (HOTPEITHOCTh N3MEPEHNH, POCT YEIOBEKA).
Tema 10.2.7 3axoH HepaBenctBo YeOspimeBa. Teopema beprymmm. 3akoH OOmbIIMX YHCET. 2
OONBIINX YUCET Bri6opounslii MeTox M3MepeHHs BeposiTHOCTEH. Poirk 3akoHa OONIBIINX YHCET
B HayKe, MPUPOJIEC U OOIIECTBE.
Tema 10.2.8 MeTon KoBapmamust nByx ciydaiiHeix BenwunH. lloHsiTHe 0 K03 dumente 2

KOppesiu

koppemsiiu.  CoBMeCTHbIC  HaONIONEHWS JABYX  CIIyYalHBIX — BEJMYMH.
Br100opouHbIil KO3QUIMEHT KOppEesILHH.
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PA3JIEJI X| YPABHEHNUS U HEPABEHCTBA

20

Tema 11.1 YpaBHeHHS M CHCTeMBbI YPaBHEHMId

Tema 11.1.1 Hcnonp3oBaHue CBOWCTB U IpaMKOB JMHEHHBIX U KBAaJPATHYHBIX (yHKIH, 2 JIP4., JIP5. , JIP9. ,
ECHOHBiOBaHHe cronets 00paTHO MPONOpIMOHATBHOCTH U yHKIMH Y = \/; . JIp7., JIP10.,
YHICHIH U1 peIHeHiA JIP13., MP1, MP2,
ABHCHUH
}ll"}::Ma 11.1.2 Jlorapudmuyeckre ypaBHEHNS 1 HEPABEHCTBA. 2 MP3, MP4, MP5,
MP6, MP7, MP§,
Jlorapudmrraeckue MP9
YpaBHEHHS
Tema 11.1.3 HppanmoHansHble ypaBHEHHS. 2
HppanuonanbHbie
ypaBHEHHUS
Tema 11.1.4 Meton IIpakTnyeckoe 3aHaTHe Ne 45, Metoax HHTEpBalOB Uil PpEIICHUS 2
HHTEPBAJIOB HEpPaBEHCTB.
Tema 11.1.5 I'paduaeckne MeTOIBI pelIeHNsT YpaBHEHUH 1 HEPaBSHCTB. 2
I'padmueckuii MeTon
Tema 11.1.6 Ypauenus | Ilpakruueckoe 3aHsaTHe Ne 46. PemieHue ypaBHEHUI U HEpaBEHCTB, 2
¢ MOZyJeM COJICPIKaIMX NEPEMEHHYIO 1101 3HAKOM MOIYIIS.
Tema 11.1.7 Cucremsl CHCTeMEBI TTOKa3aTeIBHBIX, JIOTAPH(OMUICCKAX U HPPAHOHATBHBIX YPaBHEHUIH. 2
MOKa3aTeIIbHBIX
YpaBHEHUH
Tema 11.1.8 Cucremsl CHCTeMBI TTOKa3aTeNbHBIX, JIOTApHU(HMUICCKAX HEPAaBEHCTB. 2
MOKa3aTeIbHBIX U
JorapuhMHUECKUX
HEPaBEHCTB
Tema 11.1.9 VYpasuenus | IIpakTtuueckoe 3aHaTHe Ne 47. VYpaBHEHHS, CHUCTEMBl ypaBHEHUH C 2
C mapaMeTpoM apaMeTpoM.
Tema 11.1.10 VYpaBHEHUS ¢ JBYMS IEPEMEHHBIMH. 2
VYpaBHEHUS C IBYMS
IIepeMEHHBIMH.
Tema 11.1.10 KonTpoabHnas padora Ne 9 no reme «YpaBHEHUS] U HEPABEHCTBA. 2
KonrponbHas pabora 1o
TeMe «YpaBHEHUS U
HEPaBEHCTBaY
Bcero: 234

I[J'I}I XAPaAKTCPUCTHUKU YPOBHA OCBOCHUA y‘-IC6HOl"O MaTcpHrajia UCIIOJIb3YIOTCA CIICAYHOIINEC 0003HAYCHHS:

1 — o3HakOMuUTENbHBIN (y3HaBaHUE paHee NU3YUYE€HHBIX 00BEKTOB, CBOMCTB);

2— pCHpOIlYKTI/IBHHﬁ (BLIHOJ'IHCHI/IC ACATCIIBHOCTHU 110 o6pa3uy, HUHCTPYKIIMU HUJIU I1O/ pyKOBO,I[CTBOM)
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3- HpOI[yKTHBHBIﬁ (HHaHI/IpOBaHI/Ie " CaMOCTOATCIIbHOC BBIITOJIHCHUC JCATCIbHOCTH, PCIICHUC HpO6HCMHBIX 3a;[aq)
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5S MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHME ITPEIIOJJABAHUA
YYEBHOI'O IPEJJMETA <MATEMATHUKA»

5.1 TpeOoBaHMS K MUHMMAJIbHOMY MATEPHATbLHO-TEXHUYECKOMY
o0ecIeYeHNIo

OcBoeHHE MPOTpaMMBbl TUCHUIUIHHBI TpeOyeT Hamu4us yuyeOHOro kabuHera «Maremaruka» co
CBOOOJHBIM JOCTYIIOM B MIHTEpHET

[Tomemenue kabuHeTa yAoBIeTBOpsieT TpeboBaHussM CaHUTAPHO-IMHIEMUOIOTUICCKUX TIPABHIT
u HopMmatuBoB (CanlluH 2.4.2 No 178-02) 1 ocHaIIEHO TUITIOBBIM 000PY/I0BaHHEM, YKa3aHHBIM B
HACTOAIIUX TPEOOBAHUSX, B TOM YHUCIIC CIICIIMATU3NPOBAHHON yueOHOW MeOebIo U CPeACTBAMH
0o0y4deHus, JOCTaTOYHBIMU JJIs BBITIOJHEHHS TPEOOBaHU K YPOBHIO IOJTOTOBKH 00YUYaOIIUXCSl.
B xabunere umeeTcss MyJIbTUMEAMHHOE OOOPYIOBAaHHE, MOCPEICTBOM KOTOPOTO YYACTHUKHU
00pa30BaTeNbHOT0 Mpolecca MPOCMATPUBAIOT BU3YalbHYI0 HH(OpMalMIO, BUAEOMATepUabl,
WHBIE JIOKYMEHTHI.

O6opynoBaHue yueOHOro kabuHera:

- 25 1mocalOYHBIX MECT;

- pabouee MeCTO mpenoaaBaTens;

- JTIOCKa;

- KOMIUIEKT y4eOHO-HATJSIHBIX MMOCOOUH MO TeMaM, CXeMbl M TaOIUIlbl, pa3laTOYHBIH
MaTepHal, 3aIaHusl 111 KOHTPOJIBHBIX MPOBEPOUYHBIX padoT;

B coctaB y4eOHO-METOAMYECKOTO U MaTepUANbHO-TEXHUYECKOTO OO0ECIeYeHHs] MpPOTrpamMMbl
y4eOHON JUCIUTUIMHBI «MaTemMaTHuKa BXOJISIT:

* MHOTO(YHKIIMOHATbHBIA KOMIUIEKC MPEo1aBaTes;

* HarIAgHbIE TOCOOHMs (KOMIUIEKTHI Y4E€OHBIX TaOJUIl, TJIAKaTOB, MOPTPETOB BBILAAIOIIUXCS
YUYEHBIX, H JIp.);

* UH(POPMAIIMOHHO-KOMMYHUKATUBHBIE CPEJCTBA;

* DKpPaHHO-3BYKOBBIE MMOCOOUS;

*  KOMIUICKT TEXHHMYECKOW TOKYMEHTAIlMHd, B TOM YHCJIE TAacCIopTa Ha CpeACTBa OOy4eHHS,
WHCTPYKIIMH TI0 UX UCIIOJIb30BAHUIO U TEXHUKE 0€30MacHOCTH;

* OuOIMOTEUYHBIN HOHI.

TexHUuyeckue cpeacTBa O0OyUeHHUS:

- KOMITBIOTEP C JTUIIEH3MOHHBIM MTPOTPAMMHBIM 00€CTICUCHUEM;

- MIPOEKTOP;

- WHTEpPaKTUBHAS TTaHEJb.

VYcnosus peanuzannu nporpammel aunamu ¢ OB3

[Ipn wHanmuuuum cpeau oOyyarOUMXCS WHBAIMJIOB W JIMI C OTPaHUYEHHBIMU
BO3MOKHOCTSIMH 37I0POBbSI OCBOEHHE MPOrpaMMbl YUeOHOH AUCIUIUINHBI «MaTeMaThka
obecreynBaeTcsi IMOCPEICTBOM OpraHU3alM y4eOHOro Ipolecca € Y4eTOM HX
WH/IMBUYAIBHBIX TICUX0()U3NYECKHX 0COOEHHOCTEH:

- TNPUMEHEHHS] COOTBETCTBYIOUIMX O0Opa30BaTENbHBIX TEXHOJOTHH  (JIMYHO-
OpPHEHTHUPOBaHHOE 00yueHHe; NHPOPMALMOHHBIE; TUCTAHLIMOHHBIE U JI.); CIELUATbHBIX
MeJarornyeckux rnoaxo10B, opM U METO/I0B O0yUEHUS;

- HCIIONIb30BaHMA TEXHUYECKUX CpeACTB W OuOnanoreyHoro ¢(oHIa C IEIbIo
yIIy4IlleHUsl KauecTBa 00pa30BaHus (M3JaHUN TOATOTOBIIEHHBIX C YYETOM OCOOEHHOCTEH
BOCOPUATHA  JETeM ¢  HapylIeHUs  3pEHus;  ayJUuOBHU3yaJbHBIE  CpEJACTBa,
CHelHaTM3UPOBaHHbIE KOMIIBIOTEPHBIE TEXHOJOTUH, 3BYKOYCHIIMBAIOIIAs alaparypa,);

- co3zaHusi KOM(pOPTHOH cpeabl (OCBEIIEHHOCTh pabouero MecTa, MEeCTOMOJI0KEHUE
yyamierocs, IHpU HEOOXOJUMOCTH MpOBEACHHE (QU3KYIbTMMHYTKM Ha  CHSTHSA
HaIpPsDKEHUs MBI TJ1a3, PyKU, KUCTH, IPUMEHEHUE YIPAXXHEHUI HAa pa3BUTUE MEJIKOU
MOTOPUKH; HAIMYKE MOPYyUHEH, paCIIMPEHHBIX JBEPHBIX IPOEMOB U JIp.);
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- OKa3aHMs TICUXOJIOTO-NIEAArOruuecKuX, MEAUIIMHCKUX, COIMANBHBIX U UHBIX YCIYT,
HEOOXOJUMBIX JTaHHBIM KaTETOpUsIM OOYYaronIuXcs IS TOJydeHUs oOpa3oBaHUS B
COOTBETCTBHUH C UX CIIOCOOHOCTSIMH U TICUXO(U3HYECKUMHU BO3MOKHOCTSIMU;

- MPENOCTaBJICHUS BO3MOXHOCTH IPUCYTCTBHS HA 3aHATHUAX W IMPOMEKYTOUHOU
aTTecTalliy ThIOTOPA, OKA3bIBAIOIIETO 00 yUaIOIEeMyCsi HEOOXOIUMYIO TIOMOIIIb;

- ol0ecrieyeHusl ajgbTEPHATUBHBIMU (opMaTaMu TE€YATHBIX MaTepUaoB (KPYITHBIN
mpudt umm ayaunodaniel, KENThld (OH U T.A.); HATTSAAHBIMA W JUAAKTHUYECKUMU
MaTepHualamu.

5.2 UudopmanuonHoe odecriedyeHre 00ydeHust

[lepeueHp peKOMEHyeMbIX yUeOHbIX U3AaHul, IHTEpHET-pecypcoB, TOMOIHUTEIBbHOM
JUTEPaTypBI

OcHOBHbIE HCTOYHHKH:

1. bammakoB, M.. Maremaruka: yueonuk / M.J. bammakoB. — M.: Knopyc, 2019. — 328 c. - Tekcr:
HETIOCPE/ICTBEHHBIH.

2. JamasH, A. A. Marematuka : yueOnuk / A.A. [angasa. — 3-e w3, ucnp. u Ao — Mocksa :
NH®PA-M, 2022. — 544 c. — (Cpennee npodeccroHanbHoe obpazoBanue). - ISBN 978-5-16-
012592-3. - Tekcr : anekrponnbii. - URL: https://znanium.com/catalog/product/1891827 (mara
obpamienust: 01.03.2022). — Pexxum f0cTyIia: 1Mo MOJIHCKE.

JlonoJHUTeIbHbIEe HCTOYHMKH:

1. umoga, JI. . Maremaruka : yue6.nmocodue / JLU. I1Iunosa, A.E. [lluno. — Mocksa : UTHOPA-
M, 2019. — 238 c. — (Cpennee npodeccronaibHoe oopazosanue). - ISBN 978-5-16-107059-8. -
Texcr : snexrponnbiid. - URL: https://new.znanium.com/catalog/product/990024 (nara obpareHws:
05.03.2022).

2. AmmmoB II.A. AnreOpa m Hauana MaTtematndyeckoro anammsa. 10-11 xmaccel: yaeOHHK /
HI.A. AnmumoB. — M.: IIpocemenne, 2017. — 256 c. — TekcT: HEMOCPEACTBEHHBIN (U30aHUe
NnO020MOBIEHO C YUemOoM 0CODEHHOCmel 80CRPUAMUS 0emell ¢ HAPYULeHUsl 3DeHUsl)

3. Aranacsn JI.C. I'eometpus. 10-11 knaccer: yuebnuk / JI.C. AtanacsH. — M.: IIpocBenienue,
2017. — 207 c. — TekcT: HEMOCPEACTBEHHBINH (U30aHue NOO20MOBIEHO C YYemom
ocobenHocmell 6ocnpusamus oemeti ¢ HAPYULeHUsl 3peHs)

5.3 Kaaposoe obecnieueHue

Peanuzarust paboueit mporpamMmmbl yaeOHOTO TIpenMera «Marematnka» o0ecreunBaeTcs
NearorvyeckuMu  pabOTHUKaMH  00pa30BaTENIbHOW  OpraHu3aliM, a TakkKe JIMIaMH,
NpPUBJIEKAaEMbIMH K peaju3alMd 00pa3oBaTelbHOM NpPOrpaMMbl Ha YCIOBHSIX T'Pa)kJIaHCKO-
IPaBOBOIO JOrOBOpa, B TOM YHCJE W3 YHCIa PYKOBOAUTENEH M paOOTHUKOB OpraHu3aluii,
HarpaBJIeHUE JIEATETbHOCTH KOTOPBIX COOTBETCTBYET MPENOJaBaeMOMY IPEIMETY.

Briciee  mpodeccuonansHOoe  oOpa3zoBaHuMe WM cpeaHee  IpodeccHoHaIbHOE
o0pa3oBaHWe IO HANPAaBICHUIO NOATOTOBKH «OO0pa3oBaHHWE W IEJaroruka» WIA B OOJIACTH,
COOTBETCTBYIOIIEH MIPENoAaBaeMOMy IpeAMETy, 0e3 MpenbsBICHUS TpPeOOBaHUN K CTaxy
paboTel OO BEICIIEe TpodeccHoHambHOE 00pa3oBaHUE WM cpefaHee MPodecCHOHATHHOE
oOpa3oBaHMe U JIONOJHHUTEIbHOE MpOopEeCcCHOHATbHOE O00pa3oBaHUME 10  HAlpaBJICHUIO
NEeSITEIbHOCTH B 00pA30BAaTEIbHOM YUpPEXKIECHHH Oe3 MpeabsBICHUS TpPeOOBAaHUH K CTaxy
paboTHI.
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[lenarorndeckne paOOTHUKH, IPUBJICKAaGMble K pealu3aludl  00pa3oBaTeIbHON
OpOTpaMMBbl, JOJDKHBI MOJy4YaThb JOMOJHHUTEIbHOE TpodeccuoHanbHoe 00pa3oBaHuE I10
nporpaMmaM MOBBIIICHHE KBaTH(UKAIMU He pexe | pasa B 3 roga ¢ y4eToM pacIIMpeHUs
CIeKTpa MPo(eCCHOHATBHBIX KOMITETCHIIHI.
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6 KOHTPOJIb U OHEHKA OCBOEHUA
YUYEBHOI'O IPEJJIMETA «<MATEMATHUKA»

KoHnTponb © oOIeHKa pe3yJabTaTOB OCBOCHHUS Y4YEOHOW JIUCIUTUIAHBI
OCYILIECTBIISIETCA MpPENoAaBaTeIeM B TMPOLECCE MPOBEACHUS IMPAKTUYECKHUX
3aHATUM, YCTHOTO M IIMCBMEHHOTO OIPOCOB; ayJIUTOPHBIX W BHEAYIUTOPHBIX
CaMOCTOSITETIbHBIX PabOT , KOHTPOJIBHBIX pPaboOT, TECTUPOBAHUSA, a TaK¥Ke
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BBIITOJIHCHUA O6y‘-IaIOIHI/IMI/IC$I HHIWBUAYAJIbHBIX BaﬂaHHﬁ, ITPOCKTOB,
I/ICCJ'IGILOBaHI/II\/JI, Y4aCTHUA B KOHKYpCax, OJIMMIINAaaax.

s obydaromuxcss WHBAIKMAOB U oOydatonuxcs ¢ OB3 ¢opmbl Tekyiero
KOHTPOJII M TPOMEXYTOYHON aTTECTAllMM YCTAaHABIMBAIOTCS C  Y4ETOM
WHINBUIYAIBHBIX TICHXO(PHU3NIECKUX OCOOCHHOCTEeW (YCTHO, NHCBMEHHO Ha
Oymare, MMCbMEHHO Ha KOMIIbIOTEpE, B (popMe TecTUpOBaHMS, KPYIHBIN MIPUPT;
aynuodaimsl T.11.). [Ipy 3TOM TeKymuii KOHTPOJb YCIIEBAEMOCTH UMEET OOJIBIIIOE
3HaYCHHE, TOCKOJbKY TO3BOJISIET CBOCBPEMEHHO  BBIIBUTH  BO3MOXKHBIE
3aTpyJHEHUS] M OTCTaBaHWE B OOYYEHHHM U BHECTH KOPPEKTHUBBI B YUEOHYIO
JESITENIbHOCTD.

[Ipy HEOOXOAMMOCTH MpPEAyCMaTpPUBACTCS YBEJIMYECHHWE BpPEMEHH Ha
MOJITOTOBKY, HAJIWYUE TEpephiBa, a TaKKe MPEAOCTABICHHUE JOMOJHUTEIBHOTO
BPEMEHM JUI1 OTBETa; NPUCYTCTBHE IME€arora-TbloTopa IUIA  OKa3aHUs
HEOOXOMMON MTOMOIIIH.

Pesynbrarel 00ydeHus @®opMBbI U METOJIbI KOHTPOJISI U OLIEHKHU PE3Yy/IbTaTOB O0yUEHUs

J4 YcTHBIN M TMCbMEHHBIN onpoc. BBoiHas nmpoBepouHas padora.
CamocrosTenbHas pabota. TectupoBanue.

DKcrepTHOE HAOII0ICHUE 32 YIeOHO-TIO3HABATEIILHOM U
MIPAKTUYECKON JAESITENbHOCTHIO 00YYarOIIUXCS; OLIEHKA Pe3yNbTaTa.
OreHka mpernoaBaTesieM BhITOJHEHUS 3aJaHUH CaMOCTOSATEIbHOM
U MHBIX BUI0B pabOT 00Yy4arOLIHXCS.

AHanu3 1 oleHKa IpernoiaBareneM pedrieKCu, CaMOOLIEHKH
y4eOHOI e TeTbHOCTH CTYJICHTOB.

JI5 VYerabiit onpoc. CamocTosTenbHas padoTa (IPOEeKTHI,
UCCIIEIOBaHMs, CUCTEMAaTH3alMsl MaTepuala B BUJie peepaTos,
IIpe3eHTalIHi, TOJAr0TOBKA JI0KIa10B, co0OIeHnit). BHeypouHble
MEpOIPUATHS (KOHKYPCHI, CEMUHAPHI U JIp.)

AHanu3 u oleHKa NpernoiaBaTeneM peduieKCuu, CaMOOIICHKH
y4eOHOH J1eATETbHOCTH CTYJICHTOB.

Ja7 YerHbii onpoc. Tectuposanue.

[IpakTuueckas padbora. CamocrosiTenbHas padboTa. DK3aMeH.
Brictynnenue ¢ noxnagamu. Onumnuasl (HHbIE KOHKYPCHI)
DKCnepTHOE HaOII0/IeHNE 32 YIeOHO-TI03HABATEIbHON U
MIPAKTUYECKOH EATENIbHOCTHIO O0yJaromuXcs; AHAIN3 U OLEHKa
npenoaaBaTesieM pedaeKCru, CaMOOIIEHKH YIEOHOU e TeThbHOCTH
CTY/IEHTOB, BBIITOJIHEHHSI Pa3IMYHOIO BU1a PadoOT.

JI9 YerHbii onpoc. Tectuposanue.

[IpakTuueckas padbora. CamocrosiTenibHasg paboTa. DK3aMeH.
DKcrnepTHOE HaOII0ACHUE 32 YUeOHO-TI03HABATEIbHON 1
MIPaKTUYECKON JESITeIbHOCThIO 00YYarOMIMNXCS;

OLICHKa MPENO0/IaBaTENIEM BBIIIOJHEHUS 3aJaHUH CaMOCTOSTENILHON
Y WHBIX BUJIOB PaloT.

JI10 CamocrosrenbHas padbora. [Ipaktuyeckas padora. Dopymsl.
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Konkypcel. UHauBuayanbHbie MPOEKTHI.

OrueHka npernojaBaTeseM BhIIOJHEHUS 3aJaHI CaMOCTOSATEIbHOM
paboThl (M3ydeHue, KOHCTIEKTUPOBaHHe, peepupoBaHue,
aHHOTHPOBaHUE, padoTa HA/I UCCIICIOBAHUEM, IPOCKTOM);
DkcnepTHOE HaOII0IeHUE 32 Y4eOHO-TI03HABATENbHOM U
MPAKTUYECKON JEATEIbHOCThIO 00YJArOIIUXCsl; OLICHKA
IpernojaBaTesieM W/WIM HHBIMH KOMIIETEHTHBIMU JIMLIAMU
(Hampumep : SKCIepTaMHu KOHKYpCa)

Habmroienue, oneHka npernoaaBaTesieM BbITOJIHEHUs
MPAKTUYECKOTO 3aaHusl;

Onenka npernoaaBareaeM 000CHOBaHUS 00y4YatOIIMCs
COOCTBEHHOM I€STEILHOCTH,

AHanu3 1 oleHKa IpernoiaBareneM pediekcu, CaMOOLEHKH
y4eOHOU JeSITeIbHOCTH CTYICHTOB.

J13

I/IHI[I/IBI/II[ya.HBHBIG ITPOCKTHI.

[Ipaktuueckas pabora. TecTupoBaHue.

CamocrositenbHas padora.

HabmnroneHue, orieHKa Mpero1aBaTesieM BBITIOJTHCHUS
MPAKTUYECKOT0 3a/1aHus. 3aluTa MPOeKTa.

AHaIu3 1 OleHKa MperoiaBaTesieM pedIIeKCuu, CaMOOIICHKH
yueOHO# eI TETbHOCTH CTY/ICHTOB.

OrmeHka npernoiaBatesieM (WM HHBIMU KOMITETCHTHBIMU
JIMIIAMH )CAMOCTOSI TEIIBHON paboThI, 000CHOBAHWMSI COOCTBEHHOMN
JeSITeIbHOCTH

CamoorieHka.

OkcnepTHoe HabmoneHue. OleHKa npenoaBaTesieM (MM HHBIMU
KOMIIETEHTHBIMH JIMIIAMH ) YYaCTHsI B KOJIJICKTUBHBIX IPOEKTAX.
AHanm3 1 OIeHKa MperoiaBaTesieM peQIIeKCuu, CaMOOIICHKH
COBMECTHOM y4eOHOI 1 BHEYpOUHOH /EATEIIbHOCTU CTY/IEHTOB.
Bsaumoonenka. CamoorieHka

KonnexTuBHbIe, rpynnoBsle NpoekThl. KoMaHHbIE KOHKYPCHI.
CamocrosTenbHas U IpaKTHUECcKas paboTa IJist TPy
o0yJaromuxcs.

IIpakTuyeckas pabora. CamocTosTeNnbHas paboTa

Bueypounble MeponpusTus.

Habmtonenue. AHanu3 U OlEHKA MpernoaaBaTeseM (U/ Wi HHIMU
KOMITETEHTHBIMU JINLIAMH ) Y4aCTUsI B MEPONIPUITHSIX, BBINIOIHEHUS
MPAKTUYECKUX U UCCIIEOBATENBCKUX PaloT.

AHanu3 1 olleHKa IpernoaaBareieM pedaeKCcuu, CaMOOLIEHKI
JESITEIBHOCTH CTYJIEHTOB B IAHHOM HaIlPaBJICHUH.

CamocrosTenbHas padbota. [Ipaktudeckas padora. KoHkypcel u
ONUMIMUABI (B TOM YKCJIE MHTEPAKTUBHBIC, OH-TIAIH U T.11.)
OreHka mpernojiaBaTeaeM KOHCIIEKTOB;

Habmonenue, orieHka mpenoaaBaTeleM BhIMOTHEHUS 3a/1aHUH’;
OreHka mpernojaBatesieM (MM HHBIMHA KOMITETEHTHBIMU JTUIIAMH )
CaMOCTOSITeNILHOM paboThl, 000CHOBaHUS COOCTBEHHOM
JesATeTLHOCTH, pa3paboTku MaTepuaioB. CaMoOIleHKa.

[Ipaktrueckue 3ansatus. [ pynmnoBbie/kKomiekTuBHBIE KoMaH1HEBIE
MEpONPHUSTHS, KOHKYPCHI. Y CTHBIN OIIPOC.
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DKcnepTHOE HaOIt0IeHne. AHAIM3 U OIICHKA MTPEroiaBaTesieM
(W/vIIM MTHBIMUA KOMTIETCHTHBIMH JIMI[AMH) Y9aCTUsI B KOMaHIHON
JIEeITEILHOCTH.

AHanu3 ¥ olleHKa IpernoaaBareneM pedeKChuu, CaMOOIICHKH
y4eOHOH ACATEIHPHOCTH CTYICHTOB, YMEHUS pab0OTaTh B KOMaHJIE.
CaMoolcHKa.

Bsanmoornenka.

WupuBuayanbHbie mpoekTsl [lpaktudeckas padora

KontposnbHas pabora CamocTosTenbHas paboTta

VYerHbii onpoc. KoHKYpCBI M HHBIE MEPOIIPUATHS.

OkcrepTHOEe HaONIOJCHME, aHAIU3 U OLCHKa yueOHo-
II03HABATEIILHOU u [IPaKTUYECKON JeATEIIbHOCTH,
UCCIIEIOBATENbCKOW  eATesibHOCTH  oOywatomuxcs.  OueHka
npenojaBaTesieM  (MJIM  MHBIMH ~ KOMIIETEHTHBIMM  JIMIIAMM)
CaMOCTOSITEIIbHOU paboTHl, 000CHOBaHHUS COOCTBEHHOM
nestenpHocTH. HaOmronenue, aHanu3 M OIEHKa BblOOpa H
3¢ (GEeKTUBHOCTH BbIOOpA CTYJEHTOM METOJOB pEIICHUs 3a/1ad, UX
BapUATHUBHOCTU U 11€JIECO00Pa3HOCTH.

CaMooIIeHKA.

CamocTosTenbHas paborta. BricTynnenus c
JOKJIajaMu/Coo0meHus M.  TeopeTHdecKruii  KOHTPOIb  (OmpocC)
[IpakTuueckas pabora.

DKcrepTHOE HaOI0IeHNE 32 WHPOPMAIMOHHO-TIO3HABATEIILHOW U
MPAKTUYECKOW  JCSITENbHOCTbIO  OOYYarOIIMXCS,  BBIIOJHEHUS
3aJlaHui CaMOCTOSITENIbHOM paboThl (M3ydyeHNe, KOHCIIEKTUPOBAHUE,
pedepupoBanue); Onenka. CaMooleHKaA.

[IpakTuueckas pabora

Kontponbnas pabota. YcTHbIN onpoc. Jk3ameH. [IpoeKTsl.
OrneHka mpernogaBaTeneM BBIOJHEHUS 3aJaHUil CaMOCTOSATETbHON
paboTh! (M3ydeHue, KOHCTIEKTUPOBaHHE, peeprupoBaHue,
aHHoTHpoBaHue); OIleHKa YCTHBIX OTBETOB. AHAIIN3 U OIIEHKA
npenoaaBaresieM pedaekCHu, CaMOOIIEHKH YI€OHOU e TeTbHOCTH
CTYJI€HTOB KOMMYHHKATHUBHBIX Y4eOHBIX eiicTBUil CaMooIeHKa.
B3anmoonenka.

[IpakTuyeckas padora. KontponbHas paboTa.

Yerabiit onpoc. COop, 00001IeHE U CUCTEMAaTHU3allHsI MaTepHrala B
BHUJIE MTPE3EHTAINH, COOOIIEHNH. DK3aMeH.

DKCnepTHOE HaOII0/IeHNE 32 YIeOHO-TI03HABATEIbHON U
MIPAKTUYECKOH IeATEIbHOCTHIO 00YYaIOIUXCS; OLIEHKA Pe3ybTaTa.
CaMooIeHKaA.

OLIEHKa Mperno/jaBaTeieM BhIIOJHEHH 3aJaHUi CaMOCTOSTeTbHON
paboTHI.

AHanu3 U OleHKa IpernoiaBaTeneM peduieKCuu, CaMOOIICHKH
y4eOHOH eI TENFHOCTH CTYICHTOB.

CaMoolieHKa.

[IpakTuueckas pabora KonrposbHas padota

Ycrasiii onpoc. CamocTostensHas padora. TectupoBanue.
DKCnepTHOE HAOII0ICHUE;

OrneHka mpernogaBaTeneM MO3HABATEIbHBIX 1 KOMMYHHUKATUBHBIX
y4eOHBIX ICHCTBHIA.
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Camoornenka. BzanmoornieHka.

Ycrabiii onpoc. KontponbHas paboTta. JKk3aMeH.
CamocrostensHas pabora. Habmonenune. AHaim3 ydeOHOM
BHEYPOUYHOMH, MI03HABATEIILHON U UCCIIEI0BATEIbCKON
JEeSITeIbHOCTH, BIIAJICHUS MATEMAaTHUYECKUM SI3bIKOM H KYJIBTYPOH.
Onenka mpernoaaBaTenieM (WM HHBIMU KOMIIETEHTHBIMU JIUT[AMH)
CaMOCTOSTENIbHON paboThl, 000CHOBaHMS COOCTBEHHOM
JeSITeTbHOCTH.

[Ipaktrueckas padota KontposnbsHas padora

CamocrosiTenbHas padoTa. Y CTHBIN onpoc. DK3aMeH.
Habmonenue, ananus yueOHOMU, UCCIEA0BATEIHCKON U TBOPUYECKOM
JESATEIIbHOCTH 00YYaroIIerocs, oleHka pe3ynbrara. CaMooIieHKa.
B3aumoonenka.

Ok3ameH. [Ipaktryeckas pabora. KontposbHas pabora.
CamocrosiTenbHas padboTa. YCTHBIM Ompoc. DK3aMeH.
HalGmronenue, ananu3 yueOHOM, HCCIIEIOBATEIHCKON U TBOPUECKOM
JeSTeNIbHOCTH 00Yy4aroIerocs, oleHka pesynbrara. CaMooreHKa.
Bzaunmoornenka.

Ok3ameH. [IpakTnueckas padora. KonrponbHas padora.
CamocrosiTenbHas padoTa. Y CTHBIN 0npoc. DK3aMeH.
AHanu3 ¥ OlleHKa y4eOHO-TI03HABATEILHON JIESITEINbHOCTH
oOyuaroluxcsi, BBIOOpa U UCIOJIb30BaHUS

Ok3ameH. [IpakTuueckas paborta

Kontponbnas padota. CamocTosTenbHas pabota Y CTHBIN Ompoc.
OK3aMeH.

DKCIepTHOE HAOIIOIEHHE U OIICHKA 3a y4eOHO-TI03HABATEILHON U
MIPAKTUYECKOH IeATEILHOCTHIO 00YUaIOIIUXCS;

AHanu3 1 OlleHKa BBINOJIHEHMS 3a/IaHUN CaMOCTOSITENIbHOM paObOThI
(TBOpYECKHX 3aJaHUH, UCCIIEOBATENILCKUX paboT)

Ox3ameH. [Ipaktudeckas padorta. KontpoasHas padora.
CamocrosrenbHas paboTta. YCTHBIHM onpoc. DK3aMeH.
W3roTtoBnenne reoMeTpuueckKux Mojiee

DKcrepTHOE HAOIIOACHUE U OLIEHKA 3a Y4eOHO-TI03HAaBaTEIbHOW U
MIPAKTHYECKON JIEATEITBHOCTBIO

00yJaroImuxcs; OIleHKa MPEerno/iaBaTeeM BhIIOJIHEHUS 3a1aHui
CaMOCTOSITENIbHOM U MHBIX PadoT.

Ok3ameH. [Ipaktuyeckas pabora. KontponbHas paboTa. DK3aMeH.
CamocrodrenbHas paboTta Y CTHBIN OIpoc

DKCnepTHOE HaOII0IeHHEe 3a yueOHO-TI03HABATEILHON 1
MPAKTUYECKOH JIEATEIIbHOCTRIO 00yYaroIuXcs,
AKCIIEPUMEHTATBHOH JIETETHHOCTHIO;

OLIEHKa Mperno/iaBaTeieM BhIIOJHEHH 3aJaHUi CaMOCTOSTeTbHON
Y UHBIX BUJIOB PaloT.

[Ipaktuyeckas padora. KonrponbHas padora. CamocTosiTenbHas
pabota. KOHKypChI M OTMMIIHA/BI (B TOM YHCJIE HHTEPAKTUBHBIE,
OH-JIalH U Jp.)
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AHanus ¥ OLeHKa IIPENoAaBaTeIeM IPUMEHEHHS IPUKIIAIHbBIX
nporpamMm 0Oy4aroIIMMUCS TPU BHIOTHEHUN PA3IMYHBIX 3a1aHUMH.
Onenka npenoaaBaresieM BhIIIOJIHEHUS CTyIEHTOM
MYJIbTUMEAUNHBIX IIPOYKTOB;

CaMOOLIEHKa U B3aMMOOLICHKA.
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Pesynbrarsl 00yueHus
(oCBOCHHBIC YMEHHSI, YCBOCHHBIC 3HAHUS)

@DopMBI U METOJIBI KOHTPOJISI U OLICHKU
pe3yNbTaTOB 00yUYEHUS

c(hOpPMHUPOBAHHOCTH MPEACTABICHUH O
MaTeMaTHKe KaK YHUBEPCAILHOM SI3bIKE
HayKH, CPEJICTBE MOJAEIUPOBAHUS SIBJICHUN U
IPOIIECCOB, UACAX U METOJAX MAaTEeMATHKH

VYerHbli onpoc

IMOHMMAHUE 3HAYMMOCTH MAaTEMAaTHKH JIJIS
Hay4YHO — TEXHHUYECKOI0 Mporpecca,
c(hOpMHUPOBAHHOCTH OTHOIIECHUS K
MaTeMaTHKe KaK K 4acTH 00IIeueI0BeYeCKOM
KYJbTYphI Uepe3 3HAKOMCTBO C UCTOpUEH
pPa3BUTHS MAaTeMaTUKH, YBOJIFOLIUEH
MaTeMaTHYeCKUX HUaeH

VYerHbli onpoc
WuTepniperanust pe3yabTaToOB HAOJIOIEHUN

3a  JIeATENBHOCTBIO  OOydaromerocs B
nporecce BBIIOJHEHHUS CAMOCTOSITENbHOU
paboThI

pa3BUTHE JIOTHUECKOTO MBIIUICHUS,
MPOCTPAHCTBEHHOT'O BOOOPAKEHUS,
AITOPUTMUYECKOU KYIbTYpPbI, KPpUTUYHOCTH
MBILLJIEHUS HA YPOBHE, HEOOXOIUMOM JUIst
Oynyieil mpogeccuoHaNbHON AeSITENFHOCTH,
JUTSI TIPOJTOJDKEHUST 00pa30BaHUS U
camoo0pazoBaHus

YcTHbI onpoc
[TpakTuyeckas pabora
WuTepniperanust pe3yabTaToB HAOJI0IEHUN

3a  JIeATENHOCTBIO  OoOydaromerocs B
nporecce BBIOJHEHHUS CaMOCTOSITEIbHOU
paboThI

OBJIaJICHUE MATEMaTUYECKUMU 3HAHUAMU U
YMEHMSIMH, HEOOXOIMMBIMU B ITOBCEAHEBHON
JKU3HU, IJI1 OCBOEHUS CMEKHBIX €CTECTBEHHO
- Hay4YHBIX JUCHMIUIUH U JUCLUIUINH
npo¢eCCHOHATBHOTO IIUKJIIA, I MOTydeHUs
o0pa3oBaHMs B 00JIaCTAX, HE TPEOYIOIMNX
yri1yOoa€éHHON MaTeMaTH4ecKol MOArOTOBKU

[TpakTuueckas pabora
CamocrosrenbHas padoTta
YcTHbI onpoc

TOTOBHOCTB U CITOCOOHOCTH K 00pa30BaHUIO,
B TOM YHCJI€ CAMOOOPa30BaHUIO, Ha
MIPOTSKEHUH BCEH JKM3HU; CO3HATEIIBHOE
OTHOILIEHHE K HEMPEPbIBHOMY 00Pa30BaHUIO
KaK YCJIOBHIO YCIIEIIHOM MPOo(dhecCHOHATbHON
U OOIIECTBEHHOM JesITeIbHOCTH

CamocrosiTenbHas padboTa
YeTHBIN onpoc
WuTepnperanus pe3yabTaToB HaOIIOJCHUN

3a  JeSTeNbHOCThIO  OOydYaromierocss B
MPOIIECCE  BBIMTOJIHCHUS CaMOCTOSITCIIBHON
paboThI

TOTOBHOCTH U CITOCOOHOCTH K
CaMOCTOATEIIbHON TBOPYECKOU U
OTBETCTBEHHOH AESITEILHOCTH

[TpakTnueckas pabora
YcTHBIN onpoc

TOTOBHOCTbH K KOJUIEKTHBHOH padoTe,
COTPYIHHYECTBY CO CBEPCTHUKAMHU B
00pa3oBaTenbHO, 00IIECTBEHHO MOJIE3HOMH,
yueOHO — HCCIeI0BaTENbCKOM, MTPOEKTHOMN U
JPYTHX BHIAX JIESTEIbHOCTH

[TpakTuyeckas padora
Wutepnperanus pe3yabTaToB HaOIIOICHUN

3a JCATCIIbHOCTBIO 06yqa}0merocsf

OTHOUIEHUE K PO(eCcCHOHATBHON
ACATCIIBHOCTH KaK BO3MOXHOCTH Y4aCTHA B
pELICHUH JTHYHBIX, OOIIIECTBEHHBIX,
rOCYJapCTBEHHBIX, OOIIEHAIIMOHATBHBIX
npobiem

[TpakTuyeckas padora
YcTHBII onpoc
WuTepniperanust pe3yabTaToB HaOII0IEHUIN

3a JCATCIIbHOCTBIO

YMCEHHUE CaMOCTOATEIIbHO OIPEACIIATE HEIIN
JACATCIIBHOCTH U COCTABJIATH I1JIaHbI
JACATCIIBHOCTH, CaAMOCTOATCIIbHO

CamocrosTenpHas padbora
WNHTepnperamnusi pe3yabTaToB HAOIIOACHUI
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OCYILIECTBIISATh, KOHTPOJIIMPOBATh U
KOPPEKTUPOBATh IEATEIbHOCTD;
HCII0JIB30BaTh BCE BO3MOKHBIE PECYPCHI IS
JOCTUKEHUS MIOCTaBJICHHBIX LEleH U
peanu3anni MJIaHOB AESITEIIbHOCTH;
BbIOMpATh YCIEIIHbIE CTPATETUU B
Pa3IMYHBIX CUTYALMSIX

3a  JIEATCNILHOCTBIO  OOYdYaroIlmerocs B
nporecce  BBIIOJHCHUS —CaMOCTOSITEILHOU
paboThI

yYMEHUE MPOIYKTUBHO 00IIAThCs U
B3aMMO/ICHCTBOBATH B ITPOIECCE COBMECTHOM
ACATCIIBHOCTH, YYUTLIBATD MMO3UIUN JPYTUX
YYaCTHHUKOB JICATEIBHOCTH, 3()()EKTUBHO
pa3pemaTh KOHQIUKTHI

[TpakTuyeckas pabora
VYcrHblii onpoc
WuTepnperanust pe3yabTaToOB HaOII0ICHUN

34 JCATCIIBHOCTBIO 06yqafomeroc;1

BJIaJICHNE HaBbIKaMH I103HABATEIbHOM,
yue0OHO — HCCIIe10BaTENbCKON U TPOEKTHOMN
JESATEIIBHOCTH, HABBIKAMU Pa3pELICHHUS
po0JIeM; CIIOCOOHOCTh M TOTOBHOCTH K
CaMOCTOSITEJIBHOMY ITOMCKY METOJIOB
PCIICHHUA MMPAKTUYCCKUX 3a4a4, IPUMCHCHHUIO
pa3IMYHbIX METOJOB INO3HAHUS

[TpakTrueckas padora
KonrponsHas padora
CamocrostensHast paboTa
VYerHbli onpoc

TOTOBHOCTH U CLIOCOOHOCTH K
CaMOCTOSITeJIbHOW HH(POPMAITMOHHO —
MMO3HABAaTEJILHON JAeITEILHOCTH, BKIIIOYas
YMEHHE OPUEHTUPOBATHCA B PA3IMUHBIX
HMCTOYHHMKAX MH(POPMALIMH, KPUTUUECKH
OIICHUBATh U HHTEPIPETUPOBATH
WH(OpMAIMIO U UHTEPIPETUPOBATH
nH(pOPMALIHIO, TTONYYAEMYIO U3 PA3IUYHBIX
HCTOYHHKOB

CamocrosrenbHas padoTta
Wurepriperanus pe3ylbTaToB HaOJIOICHUI

3a JCATCIIBHOCTBIO 06yan0merocs{

BJIAACHUC SA3BIKOBBIMHU CPCACTBAMU: YMCHUC
SCHO, JIOTUYHO U TOYHO HU3JiIaraTb CBOIO TOYKY
3pCHUs, UCII0JIB30BATh a/ICKBATHLIC
SA3BIKOBBIC CPCACTBA

[TpakTnyeckas pabora
KonTponbhas padota
YcTHBIN onpoc

BJIa/ICHUE HaBBIKAMH O3HABATEIHHOM
pedraexcuu Kak OCO3HAHUS COBEPIIAEMBIX
JIEMCTBUM U MBICIUTENBHBIX MPOLECCOB, UX
Pe3yJIbTaTOB U OCHOBAHMI, IPAHUI] CBOETO
3HAHMS U HE3HAHUS, HOBBIX MMO3HABATEIbHBIX
3a/1a4 ¥ CPEJICTB JISl MX TOCTHIKCHUS

[TpakTuyeckas pabora
KonTponbnas padota
YcTHBIM onpoc

LEeJIeYyCTPEMIEHHOCTD B IOMCKAX U MPUHATHH
pemIeHui, COOOpa3uTEIbHOCTh U MHTYHIIHS,
Pa3BUTOCTh MPOCTPAHCTBEHHBIX
MPEICTABICHHI; CHOCOOHOCTh BOCTIPUHUMATH
KpacoTy U TapMOHHUIO MUpPA

[TpakTuyeckas pabora
KonTponbhas pabora
YcTHbIi onpoc

c(hOpMUPOBAHHOCTD MPEACTABICHUH O
MaTeMaTHKE KaK YaCTU MUPOBOHN KYIbTYphI U
MECTEC MAaTEMAaTHUKHU B COBpeMeHHOﬁ
[IUBUJIM3AINH, CIIOCO0aX OMHMCAHUS SIBICHUI
pEaTbHOTO MHpPa Ha MATEMAaTHICCKOM SI3BIKE

YcTHBII onpoc

c(hOopMUPOBAHHOCTH MPEACTABICHUH O
MaTeMaTHYECKUX IOHITUIX KaK BaXKHEUIITNX
MaTeMaTHYECKUX MOJIEISIX, IO3BOJISIOIIHX
OMNUCLIBATH U U3YYATh Pa3HbLIC NPOUCCCHI U

[TpakTnueckas pabora
KonrponsHas padora
CamocrosiTenpHas padbora
YcTHBIN Onpoc
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SABJICHUS, IOHNMAaHUEC BO3MOXHOCTHU
AKCUOMATHUYCCKOI'O MOCTPOCHUS
MaTEMaTHYCCKUX TeOpHI;'I

BJIaACHUEC MCTOAaMH JOKa3aTCIbCTB U
AJIT'OPUTMOB PCUHICHUA, YMCHUE UX
IMPUMCHATH, IPOBOAWUTL JOKA3aTCIbHBIC
pacCyKACHUA B XO0A€ PECHICHUS 3a1a4

[TpakTuyeckas pabora
KontponsHas padbota
CamocrosrenbHas paboTta
YcTHbIi onpoc

BJIAJICHUE CTAaHAAPTHBIMU NpUEMaMU
pELIeHUs PALIMOHAIIBHBIX U
MppalOHAJIbHBIX, TOKA3aTEIbHbIX,
CTENEHHBIX, TPUTOHOMETPUYECKUX
YpPaBHEHUM U HEPABEHCTB, UX CUCTEM;
MCIIOJIb30BAaHNUE FOTOBBIX KOMIIBIOTEPHBIX
MPOTrpaMm, B TOM YUCJIE JJIsI TOUMCKA IYTH
pELIeHUS U WLTIOCTPALUU PEILICHUS
YpaBHEHUM U HEPABEHCTB

[TpakTuyeckas pabora
KontponsHas padboTa
CamocrosrenbHas paboTta
VYcrHblii onpoc

c(hOpMUPOBAHHOCTD MPEACTABICHUHN 00
OCHOBHBIX ITOHATHAX MaTEMaTHYECKOIO
aHaJIM3a U UX CBOWCTBAX, BIAJICHUE YMEHUEM
XapaKTepU30BaTh MOBEICHUE (PYHKIIHH,
MCIOJIb30BaHUE TIOTYYEHHBIX 3HAHUH 1715
OTMCAHUs U aHAIN3a PEATbHBIX
3aBUCUMOCTEH

[TpakTrueckas padora
KonrponsHas pabora
CamocrostenpHast paboTa
VYerHbli onpoc

BJIaJICHUE OCHOBHBIMHU MOHATUSAMM O IUIOCKUX
U IIPOCTPAHCTBEHHBIX N'€OMETPUUECKUX
¢urypax, uX OCHOBHBIX CBOICTBaXx;
c(OpPMHPOBAHHOCTh YMEHUS paclo3HaBaTh
reoMeTpuueckue (GUrypsl Ha yepTexax,
MOJEIIAX U B PEAIbBHOM MHpPE; IPUMEHEHNE
M3YYEHHBIX CBOMCTB r€OMETPUUECKHUX (QUTYD
U GOpMYJI AJIs peIIeHUs] TEOMETPUYECKUX
3a/1a4 ¥ 33/]1a4 C IPAKTUYECKUM
COZIepKaHUEM

[TpakTuyeckas pabora
KonrponsHas padora
CamocrosiTenbHas padboTa
YeTHBIN onpoc

c(hOpMUPOBAHHOCTD MPEACTABICHUH O
mpoleccax U SBICHUSIX, HUMEIOIINX
BepOﬂTHOCTHBIﬁ XapaKkTep, CTATUCTUICCKUX
3aKOHOMEPHOCTSIX B PEaIbHOM MHpE,
OCHOBHBIX ITOHATHUAX BHeMeHTapHOfI TECOpHUHU
BEPOSATHOCTE; YMEHHE HaXOUTh U
OLICHUBATh BEPOATHOCTHU HACTYIIJIICHHUA
COOBITHIA B TPOCTEHIIINX MPAKTUYECKUX
CUTyallusaX 1 OCHOBHBIC XapaKTCPHUCTUKH
CITyYaifHBIX BETUYHH

[TpakTnueckas pabora

KonrponsHas padora

CamocrosiTenbHas padboTa

YCTHBIN onpoc

Wutepnperanus pe3yabTaToB HaOMIOICHUN

3a JCATCIIbHOCTBIO 06yqa10merocsl

BIIaJICHUE HABBIKAMH UCTIOJIH30BAHUS
TOTOBBIX KOMIBIOTEPHBIX MIPOTPaMM TIPH
pEIIeHUH 33124

[TpakTnueckas pabora
Konrtponsnas pabora
Wutepnperanus pe3yabTaToB HaOIIOJCHUN

3a  JeATeNbHOCThIO  OOydYaromerocss B
nporiecce  BBIMOJHEHHS  CaMOCTOSITEILHOU
paboThI
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JUCT UBMEHEHUM U TIONTOJTHEHWH,
BHECEHHBIX B PABOUYYIO TPOTPAMMY

Ne HU3MCHCHMHA, JaTa BHCCCHUA U3MCHCHUS, Ne CTpaHHUIIbl C UBMCHCHHUEM;

BbLJIO CTAJIO

OcHoBaHue:

HOIIHI/ICI: JMna BHECHICTO U3MCHCHU A
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