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1. OBIAS XAPAKTEPUCTHKA ITIPOTPAMMBI YYEFHOH JUCILHIT/IHHBI

1.1. O6snacTh NpUMeEHEHHs MPOrPAMMBI

[Mporpamma yueOHOU AWCHMIUTHHBI «MaTeMaTHKa» SBISETCS YacThIO MPOTPAMMEI
IIOATOTOBKHM CHEIHUAIUCTOB cpenHero 3BeHa no crneunanbHoctd  10.02.01 Opranuzanus u
TEXHOJIOTHUS 3aIIUTHI HHPOPMAaLMU Ha 6a3e OCHOBHOTO 00IIero 00pa3oBaHUsL.

1.2. He.]'lb U INIAHUPYEMBIE PE3YyJbTAaThbl OCBOCHUA JUCHUIIJIMHDBI:

OcBoenue coaepxkanus y4eOHOU AUCIHUIUTHHBI «MaTeMaTHKa» 00eCTIeunBaeT JOCTHKCHHEC
CTYJIEHTaMH CJIEAYIOINUX PE3YIbTATOB:

* INYHOCTHBIX:
— ¢c(hOpPMHUPOBAHHOCTh TMPEJCTABICHUH O MaTeMaTHKE KaK yHUBEPCAIHHOM S3bIKE HAYKH,
CPEICTBE MOJICITHPOBAHMSI SIBJICHUN U IMPOIIECCOB, HIIESX U METO/IaX MAaTEMAaTUKH;
— TIOHMMaHHWE 3HAYMMOCTH MATEMaTHKH i1  HAYYHO-TEXHHYECKOTO  Tporpecca,
c(OPMHUPOBAHHOCTh OTHOIICHHS K MaTeMaTHKE KaK K YacTH OOIICYEIOBEUECKON KYIbTYPHI
Yyepe3 3HAKOMCTBO C UCTOPUEH pa3BUTHS MaTEMAaTHUKH, BOJIFOIIUEN MaTEMATHYECKUX UIEH;
— Pa3BUTHE JIOTHYECKOTO MBINIUICHHUS, MMPOCTPAHCTBEHHOTO BOOOPaKCHHS, aJTOPUTMHYCCKOMN
KYJIBTYPbl, KPUTHYHOCTH  MBIIUICHUS Ha  ypOBHE, HEOOXOoaMMOM Juis  Oymymiei
poheCcCHOHANTBHON EATETLHOCTH, JIJIS TPOJIOJDKEHHUST 00pa30BaHuUsI U CaMOOOpa30BaHNS,
— OBJIQJICHHEC MAaTeMaTHYCCKUMHU 3HAHUSMH W YMCHHSIMH, HEOOXOJMMBIMU B TTOBCEIHECBHOMN
KU3HH, JUIS OCBOCHHUS CMEXKHBIX €CTCCTBCHHO-HAYYHBIX JWCIHIUIAH W JTUCIUTUIHH
npodeCCHOHANBHOTO IHKJIA, IS TOJy4YeHHs oOpa3oBaHHMs B 0OJACTAX, HE TPEOYIOUUX
YTIIyOJICHHOW MaTeMaTH4eCKOU MOJATOTOBKH,

— FOTOBHOCTbH M CIIOCOOHOCTH K 00Opa30BaHMIO, B TOM YMCJIE cCaM000pa30BaHUIO, HA MPOTSHKEHUN
BCEl IKU3HU; CO3HATEIbHOE OTHOIIEHHE K HENpEephIBHOMY OOpa30oBaHUIO Kak YCIOBHIO
YCHENTHOM mpodhecCHOHATBLHON M 00IIECTBEHHOM IeATEILHOCTH;

— FOTOBHOCTb U CIIOCOOHOCTH K CAMOCTOSITEIbHON TBOPUYECKOM U OTBETCTBEHHOM AESATEIbHOCTH;
— TOTOBHOCTH K KOJUIEKTUBHOHN paboTe, COTPYJHUYECTBY CO CBEPCTHUKAMH B 00pa30BaTeIbHOM,
OOLIECTBEHHO  IMOJIE3HOM, y4eOHO-UCCIIEOBATEIbCKOM, MPOEKTHOM ©  APYyruxX BHAAX
NesITeNIbHOCTH;

— OTHOILIEHHE K MPO(ecCHOHATBLHOM NEATENbHOCTH KaK BO3MOXHOCTH y4YacTHUsl B DPELICHUU
JIUYHBIX, OOLIECTBEHHBIX, FOCYIaPCTBEHHBIX, OOIIEHAIIMOHAIBHBIX IPOOIIEM;

* MeTanpeIMeTHbIX:

— YMEHHUE CaMOCTOSITEIILHO OIPEEIIATh e eSTeIbHOCTH U COCTABIIATh IUIaHbl JEATEIbHOCTH;
CaMOCTOSITEJIBHO ~ OCYILIECTBIISATh, KOHTPOJUPOBATb UM  KOPPEKTHPOBATh  JEATEIIBHOCTD;
UCIOJb30BaTh BCE BO3MOXKHBIE PECYPCHI AJISl JOCTHXKEHHsI ITOCTABJICHHBIX LIeJed U peanu3anun
IUTAHOB JIeATENILHOCTH; BBIOUPATh YCHEIIHbIE CTPATETUHU B Pa3IMYHbIX CUTYALIUAX;

— YMEHHE TMPOJIYKTUBHO OOIIATBCS H B3aMMOJAEHCTBOBATH B IIPOLIECCE COBMECTHOM
NEATeNbHOCTH, YYUTHIBaTh TO3ULUU JPYIMX YYaCTHUKOB JAEATENBbHOCTH, 3(PPEKTUBHO
pasperiatb KOHQIUKTHI;

— BJaJCHME HaBbIKAMH II03HABAaTEJIbHOH, Yy4eOHO-MCCIEIOBATENIbCKOM U MPOEKTHOM
NeATeNbHOCTH, HaBbIKAMU  paspelieHus MpoOsieM; CIIOCOOHOCTb U TOTOBHOCTh K
CaMOCTOSITEIBHOMY IOMCKY METOJOB PELICHUs NPAKTUYECKUX 3a]a4, MPUMEHEHUIO PAa3JINYHBIX
METO/IOB IIO3HAHMSI,

— TOTOBHOCTh M CHOCOOHOCTH K CaMOCTOSATENIbHOM HMH(POPMALMOHHO-NIO3HABATEIHHOM
JeATeNbHOCTH, BKJIIOYas YMEHHE OPHUEHTHPOBATHCS B PA3JIMYHBIX MCTOYHMKAX HH(OpPMAIHH,
KPUTUYECKH OIIGHWBAaTh W MHTEPIPETUPOBATh HH(POPMALUIO, MOJYyYAEMYI0 U3 PA3IUYHBIX
HCTOYHUKOB;



— BJIQJICHUE SI3BIKOBBIMU CPEJCTBAMM: YMEHHE SICHO, JIOTUMHO M TOYHO M3JaraTb CBOK TOUKY
3pEHUS, UCIIOJIB30BATh A/ICKBATHBIE SI3BIKOBBIE CPENICTBA;

— BJIQJICHUE HABBIKAMH TIO3HABATEIHLHOU pedieKCcuu KaKk 0CO3HAHUS COBEPIIAEMBIX NEHCTBUN U
MBICIIUTEIIBHBIX MTPOLECCOB, UX PE3YIbTATOB U OCHOBAHUM, TPAHUIL CBOETO 3HAHUS U HE3HAHUS,
HOBBIX [TO3HABATEJIBHBIX 3aJa4 U CPEJICTB ISl UX TOCTHKECHHUS;

— IETCYCTPEMJICHHOCTh B MOUCKaX M MPUHSATHH PEIICHHH, COOOPA3UTEIHHOCTh W WHTYHIIHS,
Pa3BUTOCTh MPOCTPAHCTBCHHBIX MPEJCTABICHUN;, CIOCOOHOCTh BOCIPUHUMATHh KpacoTy u
FapMOHHUIO MHUPA;

* IpeIMeTHbIX:

— c(hOpPMHPOBAHHOCTH MPEACTABICHUN O MaTeMaTUKe KaK 9acTH MUPOBOH KYJIBTYPHl M MECTE
MaTeMaTHKH B COBPEMEHHOM IUBHIM3AIMH, CIIOCO0AX OMHCAHUS SIBJICHHI pealbHOTO MHUpa Ha
MaTeMaTHYE€CKOM SI3bIKE;

— chOpPMHUPOBAHHOCTh TMPEJCTABICHUNA O MaTEMAaTUYECKUX TMOHATUSIX KaK BaKHEHIIMX
MaTeMaTHYECKUX MOJIEIISX, MO3BOJISIOIIINX OMUCHIBATh U U3Yy4aTh Pa3HbIE MPOIECCHI U SBJICHUS;
MMOHUMAaHHE BO3MOKHOCTH aKCHOMAaTUUYECKOTO MOCTPOCHUSI MATEMAaTHUECKUX TEOPHil;

— BIAJCHUE METOJaMHU JI0Ka3aTeJIbCTB U QJITOPUTMOB PEIICHUS, YMEHHUE HUX TPUMEHSThH,
MIPOBOJIUTH JI0KA3aTeIbHbIE PACCYKICHUS B XOJ€ pEIlICHNUs 3a/1ay;

— BIAJCHUE CTAaHJAPTHBIMU TIPUEMAaMH PEIICHUsS] PAIMOHAIBHBIX U HPPAIMOHAIBHBIX,
MOKa3aTeIbHBIX, CTEMEHHBIX, TPUTOHOMETPUYECKUX YpPAaBHEHHH W HEPABEHCTB, MX CHCTEM;
WCIIOJIb30BaHNE TOTOBBIX KOMIBIOTEPHBIX MTPOTPaMM, B TOM YHCJIC /ISl TIOUCKA ITYTH PEIICHUS 1
WJUTFOCTPAINH PEIICHUS YPaBHEHUN U HEPABEHCTB;

— c(hOopMUPOBAHHOCTH MPEICTABICHU 00 OCHOBHBIX MOHATHAX MAaTEMATHYECKOTO aHAIN3a U UX
CBOMCTBaX, BIJIAJICHME YMEHHUEM XapaKTepHu3oBaTh IMoBeAeHHE (GYHKIUI, HCIOJb30BaHUE
MOJTYYEHHBIX 3HAHUM JJIs1 ONMCAHUs U aHAIN3a PEAIbHBIX 3aBUCUMOCTE;

— BIAQJCHUE OCHOBHBIMM NOHATHSMU O IUIOCKUX W TNPOCTPAHCTBEHHBIX TIE€OMETPHUYECKUX
¢burypax, uXx OCHOBHBIX CBOMCTBAX; C(HOPMHUPOBAHHOCTh YMEHHUS PAaCIIO3HABATH FT€OMETPHUUECKUE
burypsl Ha uepTexkax, MOJENSIX WU B pPEaJbHOM MHpE; NMPUMEHEHHE H3YyYEHHBIX CBONCTB
reoMeTrpuueckux ¢uryp u (GopMyn JUIsl pelIeHUS TeOMETpPUYECKUX 3a7ad U 3aJad ¢
MIPAKTUYECKUM COJIEp)KaHUEM;

— c(opMHPOBAHHOCTH MPEJCTaBICHUIM O MpoleccaX W SBJICHUSX, UMEIOIIUX BEPOSTHOCTHBIM
XapakTep, CTAaTUCTHUYECKHX 3aKOHOMEPHOCTAX B PEAIBHOM MHPE, OCHOBHBIX MOHATHSIX
JJIEMEHTApHOM TEOpPUM BEPOSTHOCTEW; YMEHHUM HAXOAUTh W OLEHUBATH BEPOSITHOCTU
HACTYIUICHUSI COOBITUN B MPOCTEUIINX MPAKTHUECKUX CUTYAlUSIX U OCHOBHBIE XapaKTEPUCTUKU
CIIy4ailHbIX BEJIMYMH;, — BJIAJCHUE HABBIKAMHU HCIIOJIB30BAHUS TOTOBBIX KOMIIBIOTEPHBIX
MIpOrpaMM IpH PELICHUH 3a/1a4.

1.3. Koiu4ecTBO 4acoB HA OCBOEHHE Y4eOHOH U CUMILIMHBI:
O6beM 00pa3zoBaTeNbHOM MpOorpaMMbl y4eOHON AUCIUTUIHHEI 234 yaca,
VYueOHas Harpy3ka oOydaronuxcs ¢ mpenoaaBatenemM 156 yacos,
CamocrosrtenbHas paboTta 78 yacos,

[TpomexyTouHas aTTecTalus JK3aMeH



2. CTPYKTYPA U COAEP)KAHUE YYEFHOU JUCHUILIAHBI

2.1. Crpykrypa yuyeonoii nucuuninabl OYIL.04 MaremaTnka

Bua yueOHoi# paGoThl

Oovem uacoe

O0bém o0pa3oBaTeIbHOI NPOrpaMMbl Y4eOHOM JMCHUIIIHHbI 234
Y4yeOHas HATPY3Ka 00y4aIOIIMXCS, C IpenoaaBaTejieM 156
B TOM YHCJIE:
JEKIUH, YPOKU 78
MPAKTUYECKHUE 3aHATHS 78
caMoCTOsITeNIbHAS paboTa 78

KOHCYJIbTallun

[IpomexyrouHas aTrTectanus B popMe IK3aMeHa




2.2. TeMaTH4yecKHii MJIaH H coJep:kaHne y4eOHOH TUCHUILINHBI «MaTtemaTnka»

Haumenosanue Cooepocanue yuedbno2o mamepuana u hopmuvl Opeanu3ayuy 0esameabHOCHU 00Y4aouuxXcs Oobvem uacoe YpoBeHb
paszoenos u mem OCBOEHHS
1 2 3
Beenenue. Codepaicanue yuebnozo mamepuana:
MaremaTrka B HayKe, TEXHHKE, JKOHOMUKE, NH(OPMAITMOHHBIX TEXHOJOTUSIX U MPAKTHYECKOH
nestrenbHOCTH. Llenu u 3ama4un n3ydeHnst MaTeMaTUKY MTPU OCBOGHHH CIIEUAaIbHOCTH 3aluTa B 1,2
Ype3BBIYAHHON CUTYaluu 3
[ToBTOpEeHHE NMIAKTHYECKUX €TMHUI] TEM OCHOBHOM IIIKOJIBI.
Camocmosmenvras paboma: 2
Paznoxenne Ha MpocThie MHOXKUTENH. [[efCTBUS ¢ OOBIKHOBEHHBIMHE JIPOOSIMHU
Tema 1. Pazeutue | Codeporcanue yuebHo20 mamepuana: 12
MOHSITUA 0 YHCJIe Ilenbie u panmoHanbHble uncia. JleficTBuTenbHble yncia. KomnaekcHvle uucia '
Ipakxmuueckue 3anamus:
Harypanbhbie. Llenbie u pannonanbHble yncia, JleicTBurenbhbie yncia, «[IpubirmkeHHbIe 5
BBIYHCIICHU», [leWCTBUS ¢ KOMILJIEKCHBIMH YMCiIaMu, Jlnarnoctudeckast paboTa 3a Kypc 12
OCHOBHOH HIKOJIBL.
Camocmosmenvuas paboma:
[IpaBuiia BeIUUCIIEHHS C MTPHOIKEHHBIMU 3HAaUeHUSIME. BrITIOTHEHNEe Hal KOMITIEKCHBIMU 2
JUCIIaMH B anreOpandeckon Gopme
Tema 2. KopHu, Cooeporcanue yuebHo2o mamepuana:
CTeNeHU U Kopau u cremenu. KopHu HartypanbpHON cTemeHHM W3 4Yucia W uX cBoicrtBa. CremeHu ¢
Jorapupmbl paIMOHATBHBIMH TTOKA3aTeIIMH, WX CBOMCTBA. CTEMEHHW C EMCTBUTENBHBIMH TOKa3aTEIsIMH.
Ceoticmea cmeneHu ¢ OeliCMEUmenbHbIM HOKA3ameeM.
Jlorapudwm. Jlorapudm urcna. OcHOBHOE TorapupMHIECKOE TOKIAECTBO. 12
Hecarnunple n HatypanbHble Jorapudmel. [lpaBuna petictBuii ¢ morapudmamu. llepexom k '
HOBOMY OCHOBaHHIO.
[IpeoOpazoBanue anredpandecKux BBIPAKEHUH. 30
[IpeoOpazoBanue  palMOHANBHBIX, HWPPAIMOHATBGHBIX  CTENEHHBIX, IIOKa3aTeIbHBIX U
Jorapu(MUYECKIX BBIPAKESHHI.
Tpaxmuueckue 3anamusi:
Kopens H-011 crenenu , Pemenne nppannoHanbHbeIX ypaBHeHNH, CTeNeHb ¢ palliOHAIBHBIM
rokaszareneM, ToXIIeCTBEHHBIE TpeoOpa3oBaHus, Pemenne moka3aTeNnbHBIX YpaBHEHUH, 5

Pemenne nokasaTenbHBIX HEPABEHCTB, PelleHne nokazaTenbHbIX YpaBHEHU U HEPABEHCTB,
CgoiictBa norapudmos, Permenne norapudmudeckux ypaBHeHu, Pemenne norapupmuaecknx
HEPaBEHCTB, PEIIEHUE CUCTEM YPABHEHUH U HEPABEHCTB




Konmponvnas paboma Nol

Camocmosmenvhas paboma:

Pemenune uppanroHanbHbIX YPABHEHUN U HEPABEHCTB. PellleHNE ITOKa3aTENbHBIX YPABHEHUN U
HepaBeHCTB. BrinonHeHue npeodpa3oBaHuil IorapupMUIECKUX U TTOKA3aTEIbHBIX BHIPasKSHUH.
Pemenne norapuMuiecKkix ypaBHEHHH U HEPaBEHCTB.

Tema 3. IIpamble u
TVIOCKOCTH B
NMPOCTPAHCTBE

Cooepoicanue yuebHo20 Mamepuana:

B3anMHOe pacnonoxeHue AByX MpsMBIX B IpocTpaHcTBe. llapamnenbHOCTH npsiMOH H
iockoctu. [TapannenbHOCTh IIOCKOCTEH.

IlepnenaukynsspHOCTE NPSIMOM M IUIOCKOCTH. IlepneHAuKyasp M HAKIOHHAss. YTOl MEXIy
NPSIMOM U INIOCKOCTBIO. JIBYIpaHHBIN yroj. YIol MexXIy IJIOCKOCTAMHM. [lepneHauKyIsspHOCTb
JIBYX TIJIOCKOCTEM.

I'eomerpudeckne mpeoOpa3oBaHUs MPOCTPAHCTBA: MApaUIETbHBIA TEPEHOC, CHUMMETPHUS
OTHOCUTENBHO IIJIOCKOCTH.

ITapannenbHOE MPOEKTUPOBAHUE.

N300paxkeHne NpocTpaHCTBEHHBIX QUTYP.

Ipakmuueckue 3anamus:

Pemenne 3amay, [TapamiensHOCTS IPSAMON U TNTOCKOCTH, CKPEIIUBAIOIIHECS TIPSMEIE.
IleprieHIUKYISPHOCTD OPSIMOU U TIIIOCKOCTH, IlepneHuKyaIpHOCTh MIII0OCKOCTEH.
Koumponvnas paboma No2

Camocmosmenvuas paboma:
Pemenue 3aau o Temam «lIlapamienbHOCTb MPSIMOM U TIOCKOCTHY, [lepneHInKyISpHOCTh
IIpsiMoii u mockocTy, «llepneHaAuKyIIPHOCTD IIIOCKOCTEN))

18

1,2

Temad. OcHOBEI
TPUTOHOMETPUH

Cooepoicanue yuebHo2o mamepuana:

OcCHOBHBIC IOHATUSA

Panuannas mepa yrna. BpamaTtensHoe IBH)XEHHUE.

CuHyc, KOCHHYC, TAHT'€HC U KOTAHI'€HC YHCIIa.

OCHOBHbIE TPHTOHOMETPHYEeCKHe TOXK/IeCTBA.

®opmynsl npuseneHus. Popmynsl crnoxeHus. PopMyisl yABOCHUs. DPopMynvl NOIOBUHHOSO
yena.

IIpeoGpa3zoBanus NpocTeIINX TPUTOHOMETPHYECKUX BbIPAsKEHHUI.

[IpeoOpa3oBanre cyMMbl TPUTOHOMETPHUUECKUX (YHKLHMH B MPOU3BEACHUE U MPOM3BEICHUS B
CyMMY. Buipasicenue mpueonomempuyeckux yHKyul yepes maHeenc noa08UHHO20 apeyMeHma.
TpuroHomerpuyeckue ypaBHeHHsl U HEPAGEHCMEGA.

[Ipocreiiiie  TpUrOHOMETpUYECKUE  ypaBHeHUs. [lpocmeniwue  mpucoHomempuiecKue
Hepasencmaa.

OO6patHble TPUTOHOMETPUYECKHE (DYHKINU. APKCHHYC, apKKOCHHYC, apKTaHTeHC.
Tpuronomerpnueckne Gpynkuuu. O0paTHble TPUTOHOMeTpHYecKHe PYHKIMH.

24

1,2




Ipaxmuueckue 3auamusi:

®opmynbl cyMMbI B pasHocTH, OCHOBBI TpUTOHOMETpUUN», «I[IpeobpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKEHUI», PellieHne npoCcTenINX TPUrOHOMETPUYECKUX YPaBHEHUH,
Pemenne TpUroHOMETPUUECKUX YpaBHEHUH U HepaBeHCTB, Konmponvhas paboma Ne3

Camocmosmenvhas paboma:
BrimonHenne ToXAeCTBEHHBIX IPe0Opa3oBaHUil TPUTOHOMETPHUECKHUX BhIpakeHUH. Pemenne
TPUIOHOMETPUYECKUX YPABHEHUN. PellleHne TpUroHOMETPUYECKUX YPABHEHUI U HEPABEHCTB.

Tema 5.
KoMOunaTopuka

Cooepoicanue yuebHo20 mamepuana

OCHOBHBIC MOHATHS KOMOWHATOPUKHU. 3aJa4ud Ha MOJCUET YHCJIa Pa3MEIICHUMN, MePeCcTaHOBOK,
coueraHuii. Pemenue 3amay Ha mepebop BapuantoB. @opmyna O6uHoma Hprorona. CpolicTBa
OMHOMUHAITLHBIX K0d(hdurenToB. Tpeyronpauk [ackais.

IIpaxmuueckue 3anamus:
Komb6unaropusie koncTpykund, [Ipasuna kom6uHaTopuku, @opmyna buaoma HeroToHa
tpeyrosnbHuk [lackans, Pemenne 3amau, JuddepeHimpoBaHHblii 3a4er

Camocmosamenvuas paboma
Pemenrie koOMOMHATOPHBIX 337124

11

1,2

Tema 6.
Koopaunarbl u
BEKTOPBI

Cooeporcanue yuebrnoco mamepuana:

[IpssMoyronmbHas (IeKapTOBa) CHCTEMa KOOPIMHAT B IIPOCTPAHCTBE.

dopmyra paccTOSHUS MEKY IBYMsI TOUKaMH. Y paBHEHUS chephl, niockocmu u npsmoil.
BekTopsl. Moayns BekTopa. PaBeHCTBO BekTOpOB. Clio’KEHHE BEKTOPOB.

YMHOKeHHe BEKTOpa Ha 9nCi0. Pa3okeHne BeKTopa 1o HallpaBICHUSM.

VYron mexny AByMs BekTopaMu. [Ipoekuus BekTopa Ha OCh.

Koopaunats! Bektopa. CKalsipHOE TPON3BEICHIE BEKTOPOB.

Hcnonp3oBaHMe KOOPAMHAT ¥ BEKTOPOB MPH PENICHHH MAaTEMAaTUYECKUX U MPUKIAJHBIX 3a4a4.

Ipaxmuueckue 3aHAMUA:
HekapToBa cucreMa koopauHat, CloKeHUE U BBIYMTaHUE BEKTOPOB, PelieHue 3anay,
Vcnonp3oBaHne KOOPAMHAT U BEKTOPOB IPH PELICHUH MAaTeMAaTHUECKHUX 33134

Camocmosmenvuas paboma
Pemenue 3aga4 no teme «JleicTBUsI HaJ BEKTOPaAMMy.

13

1,2

Tema 7. ®yHKUMHU
U rpa¢guku

Codepoicanue yuebnozo mamepuana:

Omnpenenenne GyHKINH, 00IAaCTh ONPENETEeHUS 1 MHOXKECTBO 3HaUCHHUS (DYHKLIUH, CIIOCOOBI
3aganus ¢pyHKun. CBoiicTBa QyHKIMH.

Apu¢mernyeckue onepauuu Haj GyHKousMu. CinoxHas ¢pyHkuus. CrerneHHas GyHKIUS ee
cBoiicTBa u rpaduk [lokazaTtensHas GyHKIHSA, ee cBoicTBa U rpaduk. Jlorapupmudeckas
¢yHkuus, ee cBoiicTBa u rpaduk. Tpuronomerpuueckue Gpynkunn Oyaxkunn. O0nacTb
olpe/ielIeHUs] 1 MHOYKECTBO 3HaUeHH; rpaduK QyHKIMH, MOCTpoeHue rpadukoB (yHKLUH,
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3aJJaHHBIX Pa3InYHBIMU CIIOCOOAMH.

CBoiicTBa QyHKIIMH: MOHOTOHHOCTbD, YeTHOCTh, HEYETHOCTD, OTPAaHUYEHHOCTD, IEPUOANIHOCTb.
[IpomexyTKu Bo3pacTaHusl U yObIBaHHs, HAUOOMbILIEE U HAUMEHBIIIEE 3HAUYCHHS, TOUKH
skcTpemyma. ['paduueckas narepnperanus. [Ipumepbl GyHKINOHATBHBIX 3aBUCUMOCTEH B
peanbHBIX Tpolieccax U sBIeHMIX. Apudmernyeckue onepanuu Hax QyHKIusiMUA. ClioxHast
¢bynkuus (kommosunus). [ToaTue 0 HeMpepbIBHOCTH (PYHKIIHH.

O6patnsie pynkun. O6nacTh onpeneneHus U 0oJaacTs 3HaueHui o0paTHOM QyHKIMU. ['padux
obpaTHO# pyHKIHH.

Crenennsle, MokaszartenbHble, Torapugmudeckue Gynkpn. OnpeneneHus GyHKIUH, UX
CBOMCTBa U rpaduKu.

[Ipeobpazoranus rpadukos. [TapamienbHbIi EPEHOC, CAMMETPHUS OTHOCUTEIILHO OCEH
KOOPJMHAT U CHMMETpPHsSI OTHOCHTEIIFHO Havajla KOOPAMHAT, CHMMETPHSI OTHOCUTEILHO TPSMOI
y = X, PACTSDKEHHE M C)KaTHE BJIOJIb OCEH KOOpJIMHAT.

IIpaxmuueckue 3aHAMUA:

Uccnenosanne ¢pyHkuuu 1o rpaduky, [lpeodpazoBanve pyHKIINN U ISHCTBHS HAJl HUMHU,
IToctpoenne rpadukos myTem npeodpazoBanms, Pemenune 3amad mo teme « OyHKITUN U UX
CBOMCTBA, TpaduKny, ['paduKu TPUrOHOMETPHUECKUX PYHKIIUH,

Camocmosamenvras paboma:
IToctpoenue rpadukos Gyukuuii. [Ipeodpazopanue rpadukoB GyHKIHH

Tema 8.
MHOrorpaHHUKH U
KpYyrJible Teja

Cooeporcanue yuedno2o mamepuana.

MHoOrorpaHHUKHU

Bepumner, pebpa, TpaHu MHOTOrpaHHUKA. Pasgepmka. MHozoepanHble Yenvl. Buinykivle
MmHozoepannuxu. Teopema Dinepa.

[Tpuzma. lpsimast u Haxnonnas nipmsma. [paBunbhas npusma. [lapamnenenwmen. Kyo.

ITupamupa. [lpaBunsHas nupamuaa. Y ceueHHas nupamuaa. Terpasp.

Cummerpun B KyOe, B Tapauienienumene, B npmsme W mupamuse. CedeHus: KyOa, TPU3MBI H
TTAPaAMHUTBL.

[IpencraBnenue o MpaBUIBHBIX MHOTOIPAHHUKAX (TETPAdp, KyO, OKTadp, JOMEKadAP U HKOCAIP).
TeJia U IOBEPXHOCTH BpallleHUs!

Humanp u koHyc. YcedeHHBIN KoHyC. OCHOBaHME, BBICOTa, OOKOBasi MOBEPXHOCTh, 00pa3yIoIasi,
pas3Beptka. OceBbie CeUeHHs ¥ CEYCHUS MapalIelIbHbIE OCHOBAHHIO.

[ap u cdepa, nx ceuaenns. KacarenmpHas mIocKocTh K cdepe.

HN3mepenusi B reomeTpuu

O0beMm 1 ero u3mepenue. MuTerpansHas Gpopmysa oobema.

®opmynbl oObeMa Kyba, NMPSMOYTONGHOTO IMapajuielenunena, MpU3Mbl, rauHApa. DopMybl
o0beMa nupamuaa 1 koHyca. GopMyItbl IUTOLIAAN TOBEPXHOCTEH LIMIMHAPA U KoHyca. DopMysbl
o0beMa 1mapa 1 IIomaau cqepsl
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[onobue Ten. OTHOIICHUS TUIOIIAJICH TOBEPXHOCTEH U 00BEMOB TIOT00HBIX TEIL.

Hpaxmuuecxue 3AHAMUA

[pusma, [Mapannenenunen, [lupamuaa, Lununaap, konyc, mwap u chepa, Konmponvuas paboma
No4

Camocmosmenvhas paboma:.
BrinonHenue Moienell MHOrOrpaHHUKOB. MHOrOrpaHHUKH U IUIOIIAAN UX MOBEpXHOCTel. Temna
BpalleHUs ¥ UX MOBEPXHOCTH. OOBEMBI TEOMETPUIECCKUX (DUTYD.

Tema 9. Hayaua
MATEMATHY€CKOro
aHaJIu3a

Cooepoicanue yuebHoco Mamepua.:

ocaenoBarenbHocTH. CrIOCOOBI 33/JaHUSI M CBOMCTBA YHCIIOBBIX ITOCIIEIOBATENBHOCTEH. [lonsamue o
npedene  nocnedosamenvrocmy.  Cywecmeosanue — npedeid  MOHOMOHHOU — O2PAHUYEHHOLU
NoCNe008ameIbHOCU.

CyMMHpOBaHFE TTOCIEIOBATETHHOCTCH.

BeckoneuHo yObIBaromast reoMeTpruyecKast POrPECcCHs U €€ CyMMa.

IpouseonHas. [loHsTre 0 NpPOM3BOMHONW (YHKIMM, €€ T'EOMETPUYCCKU M (PU3MUECKUI CMBICIL
YpaBHeHne kKacatembHOW K Tpadwky dyHkmu. [Ipon3BomHbIE CyMMBI, Pa3HOCTH, TPOM3BEICHUS,
4acTHOro. [IpOM3BO/IHBIE OCHOBHBIX 3IEMEHTAPHBIX (DYHKIIHH.

[TprumeHeHrie TIPOM3BOMHON K WCCICAOBAHMIO (DYHKIMH W TOCTpOCHHIO TpadukoB. [lpouszsoonvie
obpammotl hynxyuu u komnosuyuu @yrkyuy. TIpruMepsl ICTIONBE30BaHUS MPOU3BOIHON ISl HAXOXKICHHS
HAWITYYIIIerO PEIIeHNs B MPUKIIAAHBIX 3a1a9aX.

Bropas nponsBomHast, €€ reoMeTpUIeCKIi 1 (PI3HIECKII CMBICIL

HaxokeHrie CKopocTH IS TIPOLIecca, 3aaHHOro (hopMyInoi U rpadMKoM.

IHpaxmuueckue 3anamus:

Haxoxnenue nponsBognbIX, [IpumMeneHne mpon3BogHON K UCCIIENOBAHUIO (DYHKIIHH,,
Uccnenosanne ¢pyHKIMH ¢ TOMOIIBIO Ipon3BoaHOM, [locTpoerne rpadukos, 3amaun Ha
HaxO0X/IeHNe HanOOIbIIEro 1 HAMMEHbBIIIEro 3Ha4eHus! (DyHKIIHH,

Camocmosmensras paboma:
Brerancnenune npenena. Haxoxaenne nponsBogHoi. MccnenoBanue pyHKIINN C TTOMOIIBEO
MIPOU3BOAHBIX.

26
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Tema 10.
HMurerpan u ero
NpUMeHeHHe

Cooepoicanue yuebHo20 Mamepuana,

[IpuMeneHue ONpeNeNIEHHOr0 MWHTErpajia Uil HAaXOXKIEHHA IUIOMAAW KPUBOJIMHEHHOM
tpanenuu. ®Popmymna Heiorona-Jleiitbauna. Ilpumepsl nmpuMeHeHHs HWHTerpaja B (QU3NKE U
re€OMETPHUH.

Ilpaxmuueckue 3ausmusi:
Berancrnenne nepBooOpasHbIX, Beraucnenue narerpanos, Berancienue miomanei ¢ HoMOIIbIo
¢dopmynel Hetotona Jleribuuna, Konmponvuas paboma Nes

Camocmosmenvhasn paboma:
Brluncnenre HHTErpajgoB U IUIOMACH KPUBOJIMHEHHOM Tpanenuu

15
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Tema 11.
JJleMeHTBI TEOPHH
BEPOSITHOCTEH U

Cooeporcanue yuedbnoco mamepuana:
DJieMeHThI TeOPHH BepPOSITHOCTEH
CoObiTHE, BEPOATHOCTh COOBITHS, CIOKEHHE W yMHOXKEHHE BepOsTHOCTEH. [lomsimue o

MaTeMaTH4ecKoi He3asucUMocmu coobimuil. JJuckpemnas cayyaiinas 6enuduna, 3aKom ee pacnpedenenust. Qucioguie
CTATHCTHKH Xapaxmepucmuxy OUCKpemHoU Ciyuatino eenudunvl. Tlonsmue o 3aKoHe 60TbUUX Yucen.
DJieMeHThl MATEMATHYECKOH CTATHCTUKH
[IpencraBnenne naHHBIX (TaONMIBI, AUArpaMMbl, TpadUKH), 2eHEPATbHASL COBOKYNHOCHID, 15
8vlb0OpKa, cpedHee apuhmemuyeckoe, Meouanda.
THouamue o 3a0ayax mamemamuyeckolu CMamucmuKu.
Pewenue npaxmuueckux 3a0ay ¢ npumeHeHuem eposimHuoCHHbIX MEMo008.
Tpaxmuyeckue 3anamusi:
PerieHre npakTHUECKKMX 3a/1a4 ¢ IPUMEHEHUEM BEPOSTHOCTHBIX METO/IOB
Camocmosmenvuas paboma:
DJIeMEHTBI TEOPHUH BEPOSITHOCTH
Tema 12. Codepoicanue yuebHozo mamepuaia
YpaBHeHus u YpaBHeHHsI W CHCTeMBbI YpaBHeHMil. PaipoHaybHBbIC, HpPPAIMOHANIBHBIC, ITOKAa3aTeIbHBIE U
HEpPaBEHCTBA TPUTOHOMETPUIECKHE YPaBHEHHS U CUCTEMBIL.
PaBHOCUIBHOCTH YpaBHEHNH, HEPABEHCTB, CHCTEM.
OCHOBHBIC TIpHEMBI WX pEIICHHUs (Pa3ioKEeHHE HAa MHOXUTEIM, BBEICHHE HOBBIX HEU3BECTHBIX,
IOJICTAHOBKA, TPa(UICCKUI METON).
HepaBencrBa. ParmoHanbHbIe, HppalMOHAIBHBIE, IIOKA3aTeNbHBIC W MPUCOHOMEMPUYECKUE
HepaBeHcTBa. OCHOBHBIE IPUEMBI MIX PEIIICHHSL.
Hcnosb3oBanue cBoiicTB M rpa¢gukoB GyHKIMIA IPH pellieHUU YPaBHEHUH M HepaBeHcTB. Meron 21

vHTEpBaNoB. 300pakeHne Ha KOOPIMHATHOM IDIOCKOCTH MHOMKECTBA PEIICHMHA ypaBHEHWH U
HEPaBEHCTB C IBYMSI TIEPEMEHHBIMH 1 FIX CHCTEM.

Ipuxnanubie 3anaun. [IpriveHeHrie MaTeMaTHUECKIX METOIOB TS PEIICHHs COIEPKATENBHBIX 3a/1a4
13 Pa3IMIHBIX 00NIacTel HAYKU U PaKTUKA. VIHTepHpeTaIys pe3yabTaTa, y9eT PealbHbIX OrpaHUIeHHI.

IHpaxmuueckue 3anamus: Peuernue ocHogubix 61006 ypasrerutl, Cucmemsl ypasHenuii u
cnocodul ux pewsenus, Hccnedosanue cucmem ypasHeHuil ¢ 08ymsa nepemennvimu, Memoo
unmepsanos, Peuienue pasnuunsix 6u008 ypagueHull u Hepagencms. Konmponvnas paboma Ne6

Camocmosmenvras paboma: IloBTopenue.
Jlomanssist KOHTposIbHas paboTa

Hmozo | 156
Camocmosamenwvnasn paboma | 78
Bceezo: | 234
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3. YCJIOBUSA PEAJIMBALIMUA ITPOI'PAMMBI JUCIHUAIIIMHBI

3.1. TpeﬁoBaHnﬂ K MUHUMAJIbHOMY MaT€PHAJIbHO-TEXHUYCCKOMY o0ecnevYeHuIo

JUia peanu3zanuu NporpaMMbl y4eOHOM AMCLUIUIMHBI JOJKHBI OBITH NPEAYCMOTPEHBI
CIELMAJIbHbIE [IOMEIICHUS.

OVII 04
Maremartuka

Kabuner maremaruku
yueOHbIE ayJUTOPUU JJIs
MIPOBEJICHUS 3aHATUI
BCEX BUJIOB, B TOM YHCJIE
IPYNIOBBIX U
WHIUBUAYaJIbHbBIX
KOHCYJIbTAIIUH, TEKYILETO
KOHTpPOJISL U
MIPOMEKYTOUHOU
aTTecTauuu

KaOumner :

- I0CKa KJIacCHast

- CTOJI IIpenoJaBaTes
- KpeciIo Juis
npernojaBaTens

- KOMILJIEKThI y4eOHOM
mebenu

- wKad 11t XpaHeHus
y4eOHBIX TocoOUit

- KOMIIBIOTEP
npernoaBaTeis,

- IPOEKTOP

- KOMIIJIEKT YEPTEKHOTO
000pyI0BaHUS

- KOMIIJIEKT
J€MOHCTPAIIMOHHBIX
HarJsIHBIX TaOIuIy

Microsoft Windows ,
Microsoft Office ,
Google Chrome,
Kaspersky Endpoint
Security

Kabuner

- TOCKa KJlacCHast

- CTOJI MPETIOIaBaTelIs
- Kpecio Jyis
npernoiaBaTens

- KOMIUICKTHI y4eOHOMH
mebenu

- mKad sl XpaHCHHS
y4eOHBIX ITOCOOH

- KOMIIBIOTEP
npernoiaBaTesns

- IPOEKTOP

- KOMIUICKT Y€PTEKHOTO
000pynoBaHUS

- KOMIUIEKT
JIEMOHCTPAIIHOHHBIX
HATJISTHBIX TaOJIUI

Microsoft Windows ,
Microsoft Office ,
Google Chrome,
Kaspersky Endpoint
Security

bubnuoreka, YnTAIBHBIN
3an
(cenManu3upPOBAHHBIN
KaOMHET) C BBIXOJIOM B
cetb MHTEpHET.

Aynuropus:

- KOMIUIEKTHI y4eOHOM
MeOenu;
-KOMITBIOTEpHAast
TEXHUKA C
HOJIKJIFOYEHUEM K CETH
«HHTEepHETY, TOCTYIIOM
B DJIEKTPOHHYIO
UH(POPMALMOHHO-
00pa30BaTENbHYIO CPENy

Microsoft Windows ,
Microsoft Office,
Google Chrome
Kaspersky Endpoint
Security

12




Y 2JIEKTPOHHO-
O6ubIMOTEYHYIO
CHCTEMY.
IMomermenus s KabGuner : Microsoft Windows ,
CaMOCTOSTEIIbHOM - KOMIUIEKTBI y4eOHOM Microsoft Office,
paboThI ¥ KYpCOBOTO mebenu; Google Chrome,
POEKTHUPOBAHHUSA . , -KOMITBIOTEpHAs Kaspersky Endpoint
TEXHHKA C Security.
HOJIKJIFOYeHUEM K cetd | MHpopmamoHHo-
«HTEpHETY U CIpaBOYHAs CUCTEMA
JIOCTYIIOM B «KoHcynpTaHT —
JNEKTPOHHYIO TUTIOCH
MH(pOPMaLMOHHO-
00pa3oBaTeNbHYIO
cpeny.
Aynurtopus : Microsoft Windows ,
- KOMILJIEKThI y4eOHOM Microsoft Office,
mebenu; Google Chrome,
- KOMITBIOTEpHAs Kaspersky Endpoint
TEXHUKA C Security
HOJIKJTFOYEHUEM K CETH
«HTEepHET», OCTYIIOM
B 3JICKTPOHHYIO
nH(OpMaIMoHHO-
00pa3oBaTebHYIO CPEeIy
Y 3JIEKTPOHHO-
OMOINOTEYHYIO
CHCTEMY.

3.2. UndopmannonHoe obecriedeHUe peaau3anuy mNporpaMmmbl
Jlia peanuzanuu mporpaMmbl OuOIMOTEYHBIH (DOHI 00pa3zoBaTeNbHON OpraHu3aIUuH
JOJKEH HMETh TIIeYaTHble W/WIM SJIEKTPOHHBIE oOpa3oBaTenbHble W HHGOPMAIMOHHBIC

PECYpCHI.

OcCHOBHBIE HCTOYHHKH

1. Bboromonos, H. B. Marematuka : yue6nuk mis CIIO / H. B. boromornos, I1. U.
Camoiinenko. — 5-e uzn., nep. u non. — M. : UznatensctBo HOpaiit, 2018. — 401 c. — (Cepus
. IIpodeccuonanproe  obpaszoBanme). — ISBN  978-5-534-07878-7.https://biblio-
online.ru/book/D70C4F85-E465-42CA-BBD3-F7EC185EB415/matematika

2. Bboromornos, H. B. I'eometpus : yuebnoe nocobue anst CIIO / H. B. Boromo:os.
— M. : UznarensctBo FOpaiit, 2018. — 92 c. — (Cepus : [IpodeccnonansHoe oOpazoBaHue).

— ISBN  978-5-9916-9860-3.https://biblio-online.ru/book/6 CFDE1DA-A86C-4739-A894-
31A048614841/geometriya

3. [TaBmouenko, KO. B. Marematuka : yuyeOnuk u npaktukym s CIIO / 1O. B.
[MaBmrouenko, H. I1I. Xaccan ; mox o6m. pexn. FO. B. IlaBnrouenko. — 4-e uzna., mnep. U J0OM. —
M. : UznarensctBo HOpaiit, 2018. — 238 ¢. — (Cepus : IIpodeccuonansHoe oOpa3oBaHue). —
ISBN 978-5-534-01261-3.https://biblio-online.ru/book/773FABOF-0EF8-4626-945D-
6A8208474676/matematika
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JonoTHUTEIbHBbIE HCTOYHUKHU

1. AnrebOpa u Havana ananm3a: y4e0. aus 10-11 ki oGmeo0p. yupexa. / mox pex A.H.
Komnmoropoga. - 22-e uza. - M.: [Ipocsemenue, 2013. - 384 c.: ni. - ISBN 978-5-09-031301-8.

2. AnreOpa m Havana anaimmsa. 10-11 kmacc. DieKTpOHHOE NPHIIOKEHUE K y4eOHUKY
(1CD) / A.H.Kommoropog (pen.), A.M.A6pamos, FO.I1. [{ynauneis. - M.: IIpocBemenune, 2013. -
ni. - ISBN 978-5-09-031129-8

3. boromosioB, H.B.Maremaruka: yaeOHHK JijIsi OaKaiaBpoB. - 5-¢ u3j., mepepad. u Jorl. -
M.: FOpaiir, 2013. - 396 c. - (bakanasp. bazossrii kypc). - ISBN 978-5-9916-2568-5.

4. boromonos, H. B. Maremaruka: yuebnuk mis CIIO / H. B. boromomnos, II. .
CamoitnieHko. — 5-e usg., nep. u jpon. — M.: U3parensctBo FOpaiirt, 2018. — 401 ¢. — (Cepus:
[MpodeccronanbHoe oOpazoBaHue). — ISBN 978-5-534-07878-7.https://biblio-
online.ru/book/D70C4F85-E465-42CA-BBD3-F7EC185EB415/matematika

5. boromosnos, H. B. I'eometpust: yaebnoe nocooue mist CI1O / H. B. bBoromonos. — M.:
NznatenscrBo FOpaiit, 2018. — 92 ¢. — (Cepus: IIpodeccnonanproe oopazoBanue). — ISBN
978-5-9916-9860-3.https://biblio-online.ru/book/6CFDE1DA-A86C-4739-A894-
31A048614841/geometriya

6. [NaBmouenko, FO. B. Maremaruka: yueOHWMK w mnpaktukym i CIIO / FO. B.
[TaBmrouenko, H. 11I. Xaccan; mox o6m. pexa. 0. B. IlaBmtouenko. — 4-e u3n., mep. U J0M. —
M.: U3narensctBo FOpaiit, 2018. — 238 c. — (Cepus: [IpodeccnonansHoe oOpa3zoBaHue). —
ISBN 978-5-534-01261-3.https://biblio-online.ru/book/773FABOF-0EF8-4626-945D-
6A8208474676/matematika
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA JUCHUIIJINHBI

KoHTpons W OIllEHKa pe3ylbTaTOB OCBOCHHS Y4eOHOUH IMCIMIUIMHBI OCYIIECTBISETCS
MpenoJaBaTeieM B MPOIIECCE MPOBEACHHUS YYEOHBIX 3aHSATHH, TEKYHIEr0 U MPOMEKYTOYHOTO

KOHTPOJIS

PesyabTaTsl 00yyeHus

(Jluunocmnvte, Memanpeomemuule u @DopMBbI U METObl KOHTPOJISI H OLlEHKHU
npeomemmole pe3yibmamaoi 0CBoeHUs pe3yJabTaToB 00y4YeHHsl
VUeOHOU OUCYUNTIUHDBL)

Jluunocmmuvie Texkyuuii KOHTPOJIb:

JII. Poccuiickas rpakJaHcKas | - TECTUPOBAHUE;

WUJIEHTUYHOCTh, MATPUOTHU3M, YBAKEHHE K
CBOEMY HapoJy, YyBCTBO OTBETCTBEHHOCTH
nepea PoauHON, ropaocTe 3a CBOM Kpaw,
ceoto Poauny, mnpommioe U Hacrosiiee
MHOTOHAIIMOHAJIBHOTO  Hapojxa  Poccun,
YBOXEHHE  TOCYJApPCTBEHHBIX  CHMBOJIOB
(repO, dumar, TumH);

JI2. T'paxnaHckasi MO3UIMS KaK aKTHBHOTO U
OTBETCTBEHHOI'O 4JieHa POCCHICKOTO
oO11ecTBa, OCO3HAIOLIEr0 CBOU
KOHCTUTYIMOHHbIE IpaBa U OOS3aHHOCTH,
YB@XAIOIIETO 3aKOH W  IMPaBONOPSIOK,
00Jaaroero  4yBCTBOM  COOCTBEHHOTO
JOCTOMHCTBA, OCO3HAHHO NPHUHUMAIOLIErO
TpagUIMOHHBIE HallMOHAJIbHBIE u
oOlieyenoBeyeckue TyMaHUCTHYECKUE U
JEMOKpPAaTUYECKNE LIEHHOCTH;

JI3. T'oroBHOCTH K ciyxkeHuto OTE4ecTBY,
€ro 3alluTe;

JI4. CdopMHpPOBAaHHOCT, MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUS HAYKU U OOIIECTBEHHOM NMPAKTHUKH,
OCHOBAaHHOT'0 Ha JUAJIOre KYyJIbTYp, a TAKXKeE
pa3nuuHbIX (popM OOIIECTBEHHOTO CO3HAHMS,
OCO3HaHUE CBOETO MECTa B MOJUKYJIBTYPHOM
MHUpE;

JIS. CdopmMupoBaHHOCTh OCHOB
caMOpa3BUTUsI U CaMOBOCIIMTaHUA B
COOTBETCTBUU c 00111e4eNI0BEYeCKUMHU
LEHHOCTAMH U HJAeaJaMU TPaKJaHCKOTO
oOmiecTBa; TOTOBHOCTh M CIIOCOOHOCTH K
CaMOCTOSTENBHOM, TBOPUYECKOMN 5
OTBETCTBEHHOM JESATENBHOCTH;

JI6. TonepaHnTHOE CO3HAHUE U MOBEJACHUE B
MOJMKYJIBTYPHOM  MHpE, TOTOBHOCTb U
CIIOCOOHOCTh BECTH JHANOT C JPYTUMU
JIIOJIbMH, JOCTUTATh B HEM
B3aMMOTIOHUMAaHMS, HAXOIUThH OOIIUE TENH U
COTPYJIHMYATh  JUII WX  JIOCTHUKEHUS,

- BBITIOJTHEHUE KOHTPOJBHBIX PabOT M0 TeMam
JUCITUTITUHBI;

- pelieHue 3a1ay;

- MpaKTHYECKue PabOTHI (OTIEHKA PE3YIIHTATOB
BBITOJTHEHHS PAKTHYECKUX PadoT).
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CIOCOOHOCTh  MPOTHUBOCTOSATH — HJICOJIOTHH
IKCTpEeMH3Ma, HalMOHAIM3Ma, KCEeHO(OoOHH,
JTUCKPUMHUHALIAN 1o COIIMATHHBIM,
pPEIUTHO3HBIM, PACOBBIM, HAIMOHAIBHBIM
npu3HakKaM W JPYrUM  HETaTUBHBIM
COIMAIILHBIM SIBIICHUSIM;

J7. Hagbiku COTpYAHUYECTBA co
CBEPCTHHKAMHM, AETbMHU MJIQJIIETO BO3pacTa,
B3pPOCIIBIMU B o0pa30BaTeNIbHOM,
00IIeCTBEHHO MOJIE3HOH, y4eOHO-
HCCIEA0BATENbCKOM, MPOEKTHOM M APYIHX
BHJIAX JCSITCILHOCTH;

JI8. HpaBcTBeHHOE CO3HAHWE W TOBEJCHUE
Ha OCHOBE YCBOEHHS OOIIEUYEIOBEUECKUX
IIEHHOCTEH;

JI9. ToToBHOCTP M  CIOCOOHOCTH K
00pa3zoBaHUIo, B TOM quCIIe
caM000pa3oBaHNI0, Ha TPOTSHDKEHWU Bcel
KM3HU;  CO3HATEIILHOE  OTHONICHHWE K
HETIPEPBIBHOMY 00pa30BaHUIO KaK YCIOBHIO
YCIIEITHOM po¢eCCHOHATTBEHO M "
OOIIICCTBEHHOM JeSATEILHOCTH,

JI10. Dcrernueckoe OTHOLIEHHWE K MHPY,
BKJIIOYasi JCTETUKY ObITa, HAay4yHOro H
TEXHUYECKOTO TBOPYECTBA, cropra,
OOLIECTBEHHBIX OTHOLICHHIA;

JIT11. IlpuHaTHEe U pealn3alui0 IEHHOCTEU
3I0pPOBOTO W 0e30macHOro 00pasza >KU3HH,
MOTpeOHOCTH B ¢buzrIecKomM
CaMOCOBEPILECHCTBOBAHHH, 3aHATUAX
CHOPTUBHO-03/J0POBUTENHLHOM
JesITeNIbHOCTBIO, HEenpusTHE BPEIHBIX
MIPUBBIYCK: KypeHus, yrnoTpeOieHus
QJIKOT0JIsl, HAPKOTUKOB;

J12. bepexHnoe, OTBETCTBEHHOE u
KOMIIETEHTHOE OTHOIIICHHE K (PU3NUECKOMY U
MICUXOJIOTHYECKOMY 3JI0POBBIO, KaK
COOCTBEHHOMY, TaK M JpPYTUX JIIOJIEH,
YMEHHE OKa3bIBaTh MEPBYIO MTOMOIIIb;

JI13. Oco3nannblii  BeIOOp  Oymymieit
npodeccud U BO3MOXKHOCTEH peanu3aiuu
COOCTBEHHBIX YKU3HEHHBIX TUTAHOB;
OTHOILICHHE K npodeccuoHanbHOM
JEeSITENHOCTH KaK BO3MOXKHOCTH Y4acTHusl B
pelieHun JTUYHBIX, OOIIECTBEHHBIX,
rOCy/IapCTBEHHBIX, 00IIeHAITMOHATBHBIX
npobiuem;

JI14. ChopMupoBaHHOCTH 3KOJOTUYECKOTO
MBIIILICHHS, MOHUMAaHUS BIUSTHUS
COLIMAIBHO-9KOHOMHUYECKUX MPOIECCOB Ha
COCTOSIHME MPUPOJHOM UM  COLMAIBHOM
cpeapl; TMpUOOpETEeHHE OmbITa 3KOJOro-
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HaIlpaBJICHHOM JEATEIBHOCTH;

JI15.  OTBETCTBEHHOE  OTHOIIEHHUE K
CO3JJaHUI0O CEMbUM HAa OCHOBE OCO3HAHHOTO
IIPUHATHS] ICHHOCTEH CEMEUHON KU3HH.

Memanpeomemmuvie
MI1. YMmeHue camOCTOSITEIBHO ONPENEISThH
LEeIU JESATEIbHOCTH W COCTaBJATh ILUIAHBI

NESATENbHOCTH; CaMOCTOATEJILHO
OCYUIECTBJIATS, KOHTPOJIMPOBATh u
KOPPEKTUPOBATh NESATENBHOCTD;
HCIIOJIb30BATh BCE BO3MOXKHBIE PECYPCHI IS
JNOCTHKEHHMSI  TIOCTABJIICHHBIX  LEJIEM W
peanu3anuu IIJIJAHOB JIeSATEIbHOCTH;
BBIOMpATh YCIICIIHbIE CTpaTeruu B

Pa3IMYHBIX CUTYAIUSX;
M2. VYmeHue MNpOIyKTHMBHO O0OIIATbCA H
B3aMMOJICIICTBOBAThH B MPOIECCE COBMECTHOM
NESITEIbHOCTH, YYUTBHIBATh TO3UIIMH JIPYTHX
YYaCTHUKOB  JIEATENBHOCTH, 3(PPEKTUBHO
paspemniath KOH(IUKTHI,

M3. Bnangenne HaBBIKAMH TO3HABATEIBLHOM,
y4eOHO-HUCCTIEAOBATEIbCKONM U MTPOEKTHOM
NESTETPHOCTH,  HaBBIKAMHU  pa3pelIeHUs
nmpo6sieM; CHnoCOOHOCTh M TOTOBHOCTh K
CaMOCTOSITEIbBHOMY MOUCKY METOJIOB
pelIeHHs MPaKTUYECKHUX 3aj1ad, IPUMEHEHHUIO
Pa3IMYHbIX METOJIOB TIO3HAHUS,

M4. ToOTOBHOCTH U  CHOCOOHOCTH K
CaMOCTOSITENILHOM MH(OPMALIMOHHO-
M03HABATEIbHON JIEATENbHOCTH, BIIAJCHUE
HaBbIKaMU MOJTyYeHUS HE00X0IUMOM
uHpopMallUd M3 CIOBapel pas3HbIX THUIIOB,

YMCHHUC OPHCHTHUPOBATBCA B PA3JIMYHBIX
HCTOYHHKAX HHq)OpMaHHH, KPUTUYCCKHU
OLCHMUBATH u HHTCPHOPETUPOBATH

MH(OPMALIKIO, TMOIYYaEMYyI0 M3 Pa3IMYHBIX
HCTOYHHUKOB;

M5. VYmeHwe UCHOJB30BaTh  CPEICTBA
MH(OPMALIMOHHBIX YU KOMMYHHUKAIIHOHHBIX
texHosoruit (manee - HMKT) B pemenun
KOTHUTHUBHBIX, KOMMYHUKATUBHBIX i
OpPraHM3aIlMOHHBIX 33/lad C COONIOICHUEM
TpeboBaHU SPrOHOMUKH, TEXHUKHU
0€30IMacHOCTH, TUTHCHBI,
pecypcocOepexeHusi, IPaBOBbIX U ITUUECKUX
HODPM, HOPM nH(OPMAIIMOHHOU
0€30IMacHOCTH;

M6. VYMeHue omnpeaensaTe Ha3HAYCHUE H
GbyHKITII pa3IUYHBIX COIIHMAJIBHBIX
WHCTUTYTOB;

M7. YMeHHe caMOCTOSTEIbHO OLIEHHUBATh MU
MIPUHUMATH pelnieHus, OnpeIeNsIoNne

Texkymuii KOHTPOJIb:

- TECTUPOBAHHUE;

- BBITIOJTHEHUE KOHTPOJILHBIX PaboT MO TeMaM
JUCLUIUINHBI;

- pelieHue 3a1ay;

- OIIPOC M0 MHAMBUIyaJIbHBIM 3a/1aHUSM;

- MpaKTH4eCKue paboThI (OIIEHKA PE3YJIbTATOB
BBITIOJTHEHUSI TPAKTUYECKUX padoT)
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CTpaTeruto IIOBCJICHUS, c y4eToM
rPaKJIAHCKUX U HPABCTBEHHBIX IIEHHOCTEI;
MS. BnaneHue $3bIKOBBIMHM CpEACTBAMH -
YMEHHUE SICHO, JIOTMYHO W TOYHO H3Jararb
CBOIO  TOYKY  3pEHUS, HCII0JIb30BaTh
aJICKBAaTHBIC SI3BIKOBBIC CPE/ICTBA;

M9. Bnanenue HaBbIKAMH HO3HABATEILHOM
peduieKcHH KaKk 0CO3HAHUS COBEPIIACMBIX
JIEUCTBUN U MBICIUTEIIBHBIX MPOLECCOB, UX
pe3ynbTaTOB U OCHOBAHU, TPAHUI] CBOETO
3HAHUS ¥ HE3HAHUS, HOBBIX IIO3HABATEIBHBIX
3a/1a4y ¥ CPEJICTB MX JOCTIKEHUS.

Ilpeomemnvle

I11. ChopMupoBaHHOCTh MNpEACTAaBIECHUN O
MaTeMaTHKe KaK YaCTH MUPOBOU KYJIbTYPHI U
O MECT€ MATeMAaTMKH B  COBPEMEHHOU
LUBUJIM3AIAK, O CIO0CO0ax OIKMCaHus Ha
MaTeMaTHYeCKOM SI3bIKE SBJIEHUHN peaibHOIrO
MUpa;

[12. ChopMupoBaHHOCTh MPENCTABICHUA O
MaTeMaTHYECKUX MTOHATHSIX KaK 0
BOKHEUIINX  MAaTeMAaTHYECKHX  MOJIEIX,
MO3BOJISIFOIIMX OMUCHIBATh U U3y4aTh pa3HbIe
MIPOLIECCHI U SIBJICHMS, MOHUMAaHUE
BO3MOXHOCTHU aKCUOMAaTUYECKOTO
MOCTPOCHUSI MATEMAaTHUYECKUX TEOPUI;

I13. Bnageune MeromamMy [OKa3aTeIbCTB U
QITOPUTMOB  PEILEHUS; YMEHHE  HX
MPUMEHSTh, NPOBOAUTH  JOKa3aTelbHbIE
paccyXJIeHHUS B X0OJIe peLICHHs 3a/1a4;

[14. Bnanenue craHgapTHBIMH —HpHUEMAMHU
pelieHus paloHaIbHBIX u
UppalMOHAIIbHBIX, MOKAa3aTeNbHbIX,
CTETICHHBIX, TPUTOHOMETPUUYECKUX
YpaBHEHUH ¥ HEpPAaBEHCTB, HX CHUCTEM;
WCIOJIb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX
MporpaMM, B TOM YHCIE Ui TOUCKA IyTH
pelieHus M WUIIOCTpPAalMM  pelIeHUs
ypaBHEHUI U HEPABEHCTB;

I15. ChopmupoBaHHOCTh TpeAcTaBIeHUN 00
OCHOBHBIX TIOHATHUSX, HUIESIX M METOoAax
MaTeMaTHYeCKOTO aHaIIN3a,

[16. Bnanenrie OCHOBHBIMH TOHSTHSIMH O

TUTOCKUX u MIPOCTPAHCTBEHHBIX
reoMEeTpUYecKuX (urypax, HMX OCHOBHBIX
cBOMcTBaX; C(HOPMUPOBAHHOCTH  YMEHMS

pacro3HaBaThb Ha dYepTekax, MOJAEISIX U B
peaJbHOM MHUpPE TEeOMETpPHUYECKHe (QUIYpHI;
IIPUMEHEHHE M3yYEHHBIX CBOJNCTB
reomeTpuueckux ¢uryp u dopmyn s
pElIeHNs T€OMETPUYECKHUX 3aJad U 3a1ad C
IIPAKTUYECKUM COJEPKAHUEM;

Texkymmii KOHTPOJIb:

- TECTUPOBAHHUE;

- BBITNIOJIHEHUE KOHTPOJIBHBIX padoT M0 TeMaM
JUCIUIUINHBI;

- pelIeHue 3a1ay;

- OIIPOC MO UHAWBUIYaIbHBIM 3a/1aHUSM;

- MpaKTHYECKue PabOTHI (OTIEHKA PE3YIIbTATOB
BBITIOJTHEHUSI TPAKTHYECKUX padoT)
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I17. ChopMupoBaHHOCTh MPEICTABICHUA O

mponeccax u SIBJICHUAX, UMCIOIIUX
BEPOSATHOCTHBIN Xapakrep, 0
CTaTUCTUYECKUX 3aKOHOMEPHOCTAX B

peanbHOM MHUpPE, 00 OCHOBHBIX MOHSTHSIX
JJIEMEHTApHOM  TEOPUU  BEPOATHOCTEH;
YMEHUU HaXOAWTh U OLICHUBATh BEPOSITHOCTU
HACTYIUIEHMsI  COOBITMM B IpoCTeHIInx
MPAaKTUYECKUX CUTYallUsIX W  OCHOBHBIC
XapaKTEPUCTUKHU CIy4alHBIX BEJIUYUH;

[18. Branenne HaBBIKAMH HCIIOJIb30BAHHS
TOTOBBIX KOMIIBIOTEPHBIX TMPOTPAMM TpU
pelieHuu 3a/1a4;

I19. ChopmMupoBaHHOCTH TpENCTaBICHUN O
HE00X0IMMOCTH JIOKA3aTeNIbCTB npu
000CHOBaHUHU MaTeMaTHYECKUX
YTBEPXKJACHHUM U PO aKCHOMATUKU
B MPOBEJCHUU JCTYKTUBHBIX PACCYKICHUI;
I110. ChopmupoBaHHOCTH MOHATUIHOTO
ammapara IO OCHOBHBIM pazjeiaM Kypca
MaTeMaTHKH; 3HAaHWUH OCHOBHBIX TEOPEM,
dbopMynT U yMEHHS UX MPUMEHATH, YMECHUS

JOKa3bIBATH TCOPEMBI n HaXO0JUTh
HECTaHIAPTHBIE CIIOCOOBI PEIICHHS 3a/1a4;

I111. ChopmupoBaHHOCTH yYMEHU I
MO/ICITUPOBATH peanbHbIe CHUTYaIluH,
UCCIIEIOBATh MOCTPOCHHBIE MO/IEITH,

WHTEPIPETUPOBATH MOTYICHHBIN pe3yiIbTaT;
[112. ChopmupoBaHHOCTh  TIPEICTABICHUMA
00 OCHOBHBIX IIOHATHAX MATEMATHYECKOTO
aHaJM3a U UX CBOMCTBAX, BIAJCHUE YMEHHEM
XapaKTepH30BaTh  TOBEACHUE  (DYHKIIWH,
WCIIOJIb30BAHUE TIOJYYCHHBIX 3HAHWH IS
OIMMCAHMS H aHaIM3a peabHBIX
3aBHCHUMOCTEH;

[113. Bnagenue yMEHHUSMH  COCTaBJICHHUS
BEPOSITHOCTHBIX ~MOJIEeH 10  YCIOBHUIO
3a/1ayd = M BBIYHCICHHS  BEPOSITHOCTH
HACTYIUICHHUsSI COOBITHIA, B TOM 4YHUCIE C
npuMeHeHrneM (opMysl KOMOMHATOPUKH H
OCHOBHBIX TEOPEM TEOPHU BEPOSTHOCTEH;
WCCIIEIOBAHUS CIYYalHBIX BEIMYUH IO HUX
pacnpeeNeHuIO.
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