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1. IACIIOPT IPOTPAMMBI YYEFHOM JUCHUILJIMHBI

IIY . 01. MATEMATHUKA

1.1. O6s1acTh NpUMeHEHHs IPOrPAMMBI.
Pabouass mnporpamma yueOHOW JUCHUILIMHBI MaTeMaThka SBISIETCS YacThlO  OCHOBHOM
npodeccCHoHaAIbHOW 00pa3oBaTeIbHON MPOrpaMMEbl, paspabotaHHoOW B coorBercTBUU ¢ PI'OC mo
cneranbHocTH  25.02.08 DOkcrutyartanus O€CHMIOTHBIX aBHAIIMOHHBIX CHUCTEM (TpoduibHas
noarotoBka), denepanbHOr0 rocyaapcTBEHHOTO 00Pa30BATEIBLHOTO CTaHIApPTa CPEAHETO OOIIETO
oOpa3oBaHus, (eaepaabHOro0 rocyAapCTBEHHOTO 00pa30BaTEILHOTO CTaHAApTa CPEIHEro 00IIero
oOpaszoBaHusl.

Conepxkanue obOmieooOpasoBaTenbHor auctuiuinael  [1YJ1.01  Marematuka HampaBieHO Ha
JOCTH)KCHHE BCEX JIMYHOCTHBIX, METANpPEAMETHBIX M MPEIMETHBIX pPE3yJbTaToB OOYy4YeHHUS,
pernamentupoBanHbix @I'OC COO.

Pabouas nporpamma y4eOHON TUCHMIUIMHBI MOXET ObITh MCIOJb30BAaHA B JONOJHUTEIHHOM
npodeccroHalbHOM 00pa30BaHuU (B MPOrpaMMax MOBBIIIEHUS KBaJU(UKALMUA U TIEPENOATOTOBKH)
U po(hecCHOHANBHOM MOJTOTOBKE M0 MpodeccusM padoyux.

1.2. MecTO TMCUMILIHHBI B CTPYKTYpe OCHOBHOH mMpodeccHoHaILHOI 00pa3oBaTeIbHOMI
NMpoOrpamMmbI:
Oo6meobpazoBatenbHas  aucuuiuinHa — «MaTemaTtukay — sBiIsieTcss  00s3aTeNbHOW  YacThIO
oOmieo0pa3oBaTenbHOrO IMKIa 00pa3oBaTeNbHOM mporpamMMmbl B cooTBeTcTBHM Cc  DPI'OC
cnerpanbHocTH 25.02.08 Dxcrutyaranys OECIUIOTHBIX aBUAIIMOHHBIX CUCTEM (0a30Bast MOATOTOBKA)

1.3. Heau u 3aaa4M JUCHUILIUHBI — TPeOOBAHUSA K Pe3yIbTATaM OCBOCHHS THCIUNIUHBI:
OcBoeHne ydeOHOM AWCHUIUIMHBI «MaremaTuka» o0ecreuynBaeT JOCTIDKCHHE CTYyIACHTaMUu
CJEAYIOIIUX Pe3yIbTaTOB:

3HATL/IOHUMATh:
3 1 - 3HaueHHME MaTEMAaTUYECKOM HAyKH JUIsl pPEIIeHUs 3a7ad, BO3HHMKAIOUIMX B TEOPUU U

IIPAKTUKE; IIAPOTY U OrPAHUYECHHOCTb NPUMEHEHUSA MATEMaTHYECKUX METOJOB K aHaiuu3y u
WCCJICTIOBAHHIO TIPOIIECCOB U SIBJICHUI B MIPHUPOJIe U 0OIIECTBE;

3 2 - 3HayYeHUE TMPAKTHKA M BOMPOCOB, BO3HUKAIOIIUX B CaMOW MaTeMaTHUKe, s
dbopMUPOBaHUS U PA3BUTHS MAaTEeMAaTUIECKOW HAYKH,
3 3 - wuaew paclMpeHuss YHUCIOBBIX MHOXKECTB KakK CHocoda TIOCTPOCHUS HOBOTO

MAaTEMaTU4YCCKOI O aHHapaTa JJIA peHleHI/ISI HpaKTI/IquKI/IX 3a1a4 1 BHyTpeHHI/IX 3aJa4 MaTCMaTUuKH,

3 4 - 3HaueHWE WJCH, METOJIOB M PE3yJIbTAaTOB aareOpbl U MaTeMAaTHYECKOTO aHaiau3a JJIs
MOCTPOEHUS MOJIEJIEH peabHBIX MPOLIECCOB U CUTYAIIHIA;

3 5 - BO3BMOYKHOCTH T€OMETPUH JIJIsI OTMUCAHMS CBOMCTB PEaIbHBIX MPEIMETOB H UX B3aUMHOTO
PaCIONOKEHNUS,

3 6 - yHUBepCaJdbHBIM XapaKTep 3aKOHOB JIOTMKM MAaTEMaTHYECKHX pacCyKICHHHA, HX
MPUMEHUMOCTH B PA3JTUYHBIX 00JIACTAX YEIIOBEYECKOU e TCIIEHOCTH;

3 7 - pasznmuuue TpeOOBaHMMA, TPEABABIAEMBIX K JOKa3aTeJIbCTBAM B MaTeMaTHKe,
C€CTCCTBCHHBIX, COIHMAJIBHO-O3KOHOMMWYCCKUX U FyMaHI/ITapHBIX HayKax, Ha HpaKTI/IKe;

3 8 - posib aKCHOMATHUKH B MaTEMaTUKE; BO3MOXKHOCTh MTOCTPOEHUS MAaTeMAaTHUYECKUX TEOPHI
Ha AaKCHMOMAaTHMYECKOW OCHOBE;, 3HAYEHHE AKCUOMATHUKHM MJs JpYrux oOjacTedl 3HaHuUA MU s
MIPaKTHKH;

3 9 - BEpOSITHOCTHBIX XapaKTep Pa3IMYHBIX MPOIECCOB M 3aKOHOMEPHOCTEH OKPYKaIOIIETO
MHpa;

yMeTh:



YV 1 - BbIIONHATH apudMeTHyecKkue AEUCTBUSA, COUeTass YCTHbIE U IMHUCbMEHHBIE NPUEMBL,
MPUMEHEHUE BBIYUCIUTENIbHBIX YCTPOMCTB; HAXOAUTh 3HAUYECHMS] KOPHS HATypalbHOM CTENEHH,
CTETICHM C palHMOHANBHBIM TIOKa3aresieM, Jiorapudma, WCIONb3ysl TMPH  HEOOXOIUMOCTH
BBIYMCIIUTEIbHBIE YCTPOMCTBA; MOJIb30BATHCSA OLUEHKOW U MPUKUIKOW MTPU MPAKTUYECKUX pacUeTax;

Y 2 - npuMeHATh NOHATHUS, CBSI3AHHBIE C JEIMMOCTBIO II€JIBIX YMCEJ, MpPH PELICHUU
MaTEeMaTHYECKUX 3a/1a4;

¥V 3 - HaXOQUTh KOPHH MHOT'OWIEHOB C OJHOW MEPEMEHHOMN, pacKiaJblBaTh MHOTOUYJIEHBI Ha
MHOXHTEIH;

Y 4 -BBIIONHATH ACHUCTBUS C KOMIUIEKCHBIMU YHCIIAMH, IOJb30BATHCS T€OMETPUUYECKOMN
MHTEPIIPETALINE KOMIUIEKCHBIX YHUCEN, B NPOCTEHIIMX CIIy4asX HaXOAWTh KOMIUIEKCHBIE KOPHU
ypaBHEHUH C 1eWCTBUTENBHBIMU KO3 PUIIEHTaMU;

Y 5 - mpoBoauTh MpeoOpa3oBaHUs UYUCIOBBIX M OYKBEHHBIX BBIPAXKEHUH, BKIIOYAIOIIUX
CTETEeHH, PaJUKaJIbl, Jorapu(mbl 1 TPUTOHOMETpHUUECKHE QYHKIIUY;

Y 6 - ompenenars 3HaueHUE (PYHKIMU MO 3HAYEHHUIO apryMEHTa MpH pa3IM4yHbIX crocolax
3a1anus QyHKIUY;

VY 7 - ctpouTh rpauKi U3y4EeHHBIX (DYHKIUH, BBIMOIHATE PE0Opa3oBaHus rpa(uKoB;

VY 8 - onuckiBaTh Mo rpaduKky U 1o GopmMyIie MoBeICHUE U CBOWCTBA (PYHKITUH;

VY 9 - pemath ypaBHEHHs, CUCTEMBl YPaBHEHU, HEPABEHCTBA, UCIIOJIb3Ysl CBOMCTBA (DYHKLUI 1
ux rpaduueckue npeacTaBiIeHUs;

V¥ 10 - HaxXogUTh CyMMY OECKOHEYHO YOBIBAIOIIECH T€OMETPHUECKUI TPOrPECCUH;

Y 11 - BBIUHCHATH MPOU3BOJHBIC W TEPBOOOPA3HBIC IJIEMEHTAPHBIX (DYHKIMHA, TPUMEHSIS
IpaBUJIa BEIYUCIICHUS IPOU3BOAHBIX U IEPBOOOPA3HBIX, UCTIONb3YS CIIPABOYHbIC MAaTEPUAJIb;

VY 12 - uccnenoBath PyHKIMHM B CTPOUTH UX TpadUKH C TIOMOIIBIO TTPOU3BOTHOM;

VY 13 - pemath 3aa4u ¢ TPUMEHEHHUEM YpaBHEHUS KacaTelIbHOU K rpaduKy ) yHKINH;

VY 14 - pemaTh 3a/1a4il HA HAXOXJACHHE HAMOOIbIIEr0 U HAMMEHbIIEro 3HaUeHUs QYHKIIUU Ha

OTpE3KE;
VY 15 - BBIUKCIATH IUIOIA/Ib KPUBOJMHEHHOM Tpaneuuu;
Y 16 - pewmaTp panHoOHAJIbHBIC, IMOKa3aTeJIbHbIE M JOrapu(pMHUUECKHE YpaBHEHUS U

HEPABEHCTBA, UPPALMOHAIILHBIE U TPUTOHOMETPUYECKHE YPABHEHUS, UX CUCTEMBIL;

VYV 17 - noka3bIBaTh HECJIOKHbIE HEPABEHCTBA;

VY 18 - pemars TEKCTOBBIE 3aladd C IIOMOILBIO COCTAaBJICHHUsS YPAaBHEHUH, U HEPABEHCTB,
MHTEPIIPETUPYS PE3YJIBTAT C YIETOM OTPAHUUYEHUH YCIOBUS 3a/1a4H;

Y 19 - wu3o6paxarh Ha KOOPJIMHATHOW IJIOCKOCTH MHOKECTBAa pPEIIEHUH YypaBHEHUH H
HEPABEHCTB C JABYMS IEPEMEHHBIMU U UX CHCTEM.

VY 20 - HaxoAWUTh NPUOIMKEHHBIE PEIICHUS] YPABHEHUI U UX CUCTEM, HCIIOJIb3Ysl IpaduuecKuii
METO/T;

Y 21 - pemarb ypaBHEHHs, HEPAaBEHCTBA M CHCTEMBl C NPUMEHEHHEM TIpapUuecKux
NpeCTaBICHHA, CBOWCTB (PYHKIIHIA, IPOU3BOTHOM;

VY 22 - pemare npocTelinne KOMOMHATOpHBIE 3aJaud METOAOM Iiepebopa, a TaKke ¢
UCTIOJIb30BaHUEM M3BECTHBIX (popmyn, TpeyroiabHuKa [lackais; BIYUCIATE KO (UIIMEHTH OMHOMA
HeroTona no ¢opmyre u ¢ ucnosiab3oBanueM TpeyronbHuka [lackans;

V 23 - BBIUUCIATH BEPOSTHOCTH COOBITHII HAa OCHOBE TMOJICUETa YUCIIa UCXO/0B (IIpocTeime
Cllyyan);

Y 24 - COOTHOCUTH IUIOCKME TIeOMeTpudecKkue (Urypbl U TpPEXMEpHbIE OOBEKTHI C HX
ONHCAHUSIMHU, YepTekKaMHU, U300paKEHUSAMH; Pa3IndyaTh U aHAIM3UPOBATh B3aMMHOE PACIOJIOXKEHNE
duryp;

VY 25 - u300paxarh reoMeTpruueCcKue (PUryphl U Tella, BHIIOIHATh YEPTEXK M0 YCIOBHIO 331a4H;

Y 26 - pemare TeoMETpUYECKHE 3aJayd, ONUpasiChb Ha M3yYEHHbIE CBOWCTBA
IUIAHUMETPUUECKUX U CTEPEOMETPUYECKUX (UIYyp M OTHOLICHHA MEXIy HUMH, TMPUMEHss
anredpanyeckuil 1 TPUrOHOMETPUUECKU anmnapar;

VYV 27 - npoBOAUTH AOKA3aTENbHbBIE PACCYXKACHUS IIPHU PELLIEHUU 3a/1a4, JOKa3bIBaTh OCHOBHBIE
TEOpEMBI Kypca;

Y 28 - BBIUMCIATH JIMHEHHBIE 3JIEMEHTHI M YIJIBI B MPOCTPAHCTBEHHBIX KOH(UTrypamusx,
00BEMBI U TUIOIIA/IM TOBEPXHOCTEN MPOCTPAHCTBEHHBIX TEJ U UX MPOCTEUIINX KOMOMHALINN;



Y 29 - [OpuMeHSATh KOOPJIWHATHO-BEKTOPHBIM METOJ JJIi BBIYMCICHHUS OTHOLUEHU,
pPacCTOSTHUM U YIJIOB;
V¥ 30 - cTpouTh CeueHUs MHOTOTPAaHHUKOB U N300pakaTh CEUEHUS TeJl BpAILEHUS;

HUcnoab3oBaTh nNpuOOpPeTEeHHbIe 3HAHUS M YMEHUSI B MNPAKTUYECKON [JesITeJIbHOCTH U
NOBCEJIHEBHOM KU3HHU I

N 1 - mpaktudeckux pacdeToB mo ¢opMmyniam, BKIIOYas (HOPMYIbI, COJEepXkKaIlhe CTENEHH,
paaukanbl, Jjorapudmbl M TpUTOHOMETpUYecKHe (YHKIMHM, HUCHONB3YS NpU HEOOXOIUMOCTH
CIIPaBOYHBIC MAaTEPHUAJIBI U TPOCTEUIIINE BEIYUCIUTEIHHBIC YCTPOUCTBA;

N 2 - omnucaHus W UCCIEOOBaHHUS C TMOMOIIBI0 (YHKIUN peambHBIX 3aBUCUMOCTEH,
MpeACTaBICHUS UX rpadUIeCKu; MHTEPIIPETAIINN TPA()UKOB PEATbHBIX MPOIIECCOB;

U 3 - pereHust reOMETPUYECKUX, PUINIECKUX, SIKOHOMUUYECKUX U APYTUX MPUKIATHBIX 3a/1a4,
B TOM 4YHCJE€ 3a7ad Ha HAWOOJIbIIME W HAaUMEHBIIME 3HAYEHWs C TMPUMEHCHHEM armapara
MaTeMaTHUYECKOr0 aHAJIN3a;

N 4 - nocTpoeHus u ucciie10BaHus MPOCTEUIIINX MATEMATUYECKUX MOJENIEH;

W 5 - ananm3a peaabHBIX YUCIOBBIX JaHHBIX, MPECTABICHHBIX B BUAE AUArpaMM, TpaduKoB;
JUTs aHaJIu3a MHPOPMAIUU CTaTUCTUUECKOT0 XapaKkTepa;

N 6 - uccnemoBanus (MOJAETHPOBAHUS) HECIOXKHBIX MPAKTUYECKUX CHUTYallMii Ha OCHOBE
M3Y4YeHHBIX (DOPMYJT U CBOMCTB (UTYD;

W 7 - BblUMCICHMS JIJHMH, IUIomaned W OOBEMOB peaJbHBIX OOBEKTOB IPH PELICHUU
NPAKTHUECKUX 3a/ay, HCHOJb3ysl MNpH HEOOXOAUMOCTH CIPABOYHUKA M  BBIYUCIUTEIbHbBIE
YCTPOMCTBA,;

N 8 —moHuMMaHus B3aWMOCBSI3M Y4eOHOTO TMpeaMeTa ¢ OCOOCHHOCTAMH Tmpodeccuit u
po(hecCHOHAIBHOM JIEATEIHPHOCTH, B OCHOBE KOTOPBIX JIeXKAT 3HAHMSI 110 JAHHOMY MPEIMETY.

1.3.1. Heau qTMCUMIIMHBIL:

® popMupoBaHME IIEHTPAJIBHBIX MAaTeMaTHMYECKUX MOHATUH  (YMCIO, BEIMYUHA,
reoMeTpuueckas (urypa, HepeMeHHas, BEpOSITHOCTh, (YHKLHWS, TNPOU3BOJHAS, HHTErpan),
o0ecreuynBaloUX MPEEeMCTBEHHOCTh U IEPCIEKTUBHOCTh MaTeMaTHYeCKOro oOpa3oBaHMs
00yJaromuxcs;

® 10/BeICHNE 00YYaOIIMXCsl Ha IOCTYTHOM JUIsl HUX YPOBHE K OCO3HAHHUIO B3aMMOCBS3U
MaTEeMaTHUKUd M OKPYXKAaIOUIero MHpa, MOHUMAaHUIO MaTeMAaTUKH KaK 4acTh oOuied KylbTypbl
4eJI0BEUECTBaA;

® pa3BUTHE  MHTEJUIEKTYalIbHBIX M  TBOPUYECKHX  CIIOCOOHOCTEH  OOydaromuxcs,
MO3HABATEJIPHOW aKTUBHOCTH, MCCJIEIOBATEILCKIX YMEHUH, KPUTUYHOCTH MBIIIUICHUS, MHTEpeEca
K U3yYEHHUIO MaTEeMaTUKH,

® popMupoBanne  (YHKIMOHAIBHOM  MaTeMaTHMYECKOW  TIPaMOTHOCTH:  YMEHMS
pacro3HaBaTh MaTEMaTHYECKHUE ACIEKThl B PEAbHBIX JKU3HEHHBIX CUTYalMsIX U MPH U3Y4YEHUU
JIPYruxX y4eOHBIX MPEJAMETOB, MPOSBICHUS 3aBUCUMOCTEH U 3aKOHOMEPHOCTEH, (OpMyIHpoBaTh
UX Ha S3bIKE MaTeMAaTHMKUM M CO3[aBaTh MaTEMAaTUYECKHUE MOJEIH, NPUMEHSATh OCBOCHHBIN
MaTEeMaTUYECKHUN anmnapar [yl pelieHns PaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4, HHTEPIPETUPOBATh
Y OLICHUBATBIIOJIyYCHHBIE PE3YJIBTATHI.

3agaum 1M CHUILIHHBI:
3anauu ocBoenusi O (B coorBercrBum ¢ TpedoBanusMu PI'OC COO, opueHTanmmeir Ha

pe3yabtarsl ®I'OC CIIO):

- (I)OpMI/IpOBaTB OpeACTaBJICHUA O COLUAJIBHBIX, KYIBTYPHBIX W HCTOPUUYCCKUX (I)aKTOan
CTaHOBJICHHUA MAaTCMAaTUKU,

- (bOpMHpOBaTL OCHOBBI JIOTUYCCKOI'0, AJITOPUTMHUYCCKOTO U MATECMATHYCCKOI'O MBIIIJICHUS

- (hopMupoBaTh YMEHHUS MPUMEHSATH MOJYUYCHHBIE 3HAHUS TIPU PEIICHUU PA3JIMYHBIX 3a7a4, B TOM
qrciie MpodeCcCUOHATBHBIX;



- ¢dopMHpOBaTh TPEICTABICHUS O MaTEeMaTUKE KaK 4YacTH OOIICUeTIOBEYECKON KYIbTYPHI,
YHUBEPCAIBHOM S3BIKE HAyKH, ITO3BOJISIOLIEM OIMCBHIBATH WU H3Yy4daThb peEaJbHbIE IIPOLECCHl U
SBJICHUA.

1.3.2. Ilnanupyemble pe3yJabTaTbhl OCBOEHHs 0011e00pa30BaTeJbHOH JUCHHUILUIMHBI B
coorBercTBHHU ¢ PI'OC CIIO 1 Ha ocHOoBe PI'OC COO

B pesynbrare uzyueHus AMCHUIUIMHBI «Marematuka» OyayT C(OpPMHUpPOBAHBI CIIEAYIOIINE
oomMe KOMIEeTeHIIUM

OK 01. BeiOupare cnocoObl pemieHuss 3agad  Npo(eCcCHOHAIBHOW  JIeSTEIbHOCTH,
NPUMEHUTEIBHO K Pa3IMUYHbIM KOHTEKCTaM;

OK 02. Hcnonb3oBaTb COBPEMEHHBIE CpEICTBA IIOMCKA, aHaJIW3a W HWHTEpIpETaluu
uHbpopMalMu M UHGOPMALMOHHBIE TEXHOJOTHUU JJI1 BBIIOJHEHUS 3aJad IpodecCHOHATbHON
NEeATENBHOCTH;

OK 03. IInanupoBaTh M peaJl30BBIBATH COOCTBEHHOE MpO(eccCHOHAbHOE U JIMYHOCTHOE
pasBUTHE, NPEANPUHUMATEIBCKYIO NEATEIbHOCTh B MPO(ECCHOHAIBHONW cdepe, HCIOoIb30BaATh
3HaHUA 110 NPaBOBOM U (PMHAHCOBOW I'PaMOTHOCTH B PA3JIMYHBIX )KU3HEHHBIX CUTYaLUSX;

OK 04. O¢ddexTrBHO B3aMMOAEHCTBOBATH M PabOTATh B KOJJICKTUBE U KOMAH/IE;

OK 05. OcyiiecTBasiTh YCTHYI0 U MUCbMEHHYIO KOMMYHUKAIIUIO HAa TOCYAAPCTBEHHOM SI3bIKE
Poccuiickoit @enepanuu ¢ yueToM 0COOEHHOCTEH COLUAIBHOTO U KYJIbTYPHOTO KOHTEKCTA;

OK 06. TIposBisaTh rpaxaaHCKO-MATPUOTHYECKYIO MO3UIIMIO, JTEMOHCTPUPOBATH OCO3HAHHOE
IIOBE/ICHUE HAa OCHOBE TPAJULMOHHBIX POCCUMCKUX IyXOBHO-HPAaBCTBEHHBIX LIEHHOCTEW, B TOM
qycie ¢ y4eTOM TapMOHHM3ALMHM MEKHAIMOHAJIBHBIX U MEXPEJIUIHO3HBIX OTHOIIECHUH, NMPUMEHAThH
CTaH/1apThl aHTUKOPPYILIUOHHOTO TIOBEJICHUS;

OK 07. ConeiicTBOBaTh COXPAHEHHUIO OKPYXKAIOIIECH CPebl, PECYpPcOCOepEKEHUI0, TPUMEHSTh
3HaHUS 00 U3MEHEHUU KJIMMAaTa, IPUHLIUIIBI OEPEXITMBOTO MPOU3BOCTBA, (P (HEKTUBHO AEHCTBOBATH
B UpE3BbIYAHbBIX CUTYALUAX;

OcBoenue ydeOHOro mpeamera «MaremaTHKa» IIOJKHO OOECIeYMBATh JOCTIDKCHHE Ha
YPOBHE CpeaHEro oO0mero oOpa3oBaHWs CICAYIOIIMX JIMYHOCTHBIX, METalpeIMETHBIX |
NPEIMETHBIX 00pa30BaTEeIbHBIX PE3YIbTATOB B COOTBeTCTBUM C TpeOoBanusmMu OI'OC cpeqHero
o011ero 0Opa3oBaHus:

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE pe3yJabTaThl OCBOCHMSI TMPOTPpaMMbl Y4eOHOTO mMpeaMera
«MaTtemMaTuka» XapaKTEPU3YIOTCS:

I'paxytaHCKOE BOCIIMTAHHE:

c(hOPMUPOBAHHOCTBIO TPAKIAHCKOW TIMO3HMIMK OOYYarOIIeTocs KaK aKTUBHOTO |
OTBETCTBEHHOTO WIEHA POCCHUHCKOTO O0IEeCTBa, MPEJACTABICHUEM O MATEeMAaTHYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SBICHUH, MpoLEayp TpakIaHCKOro oOOIIecTBa
(BBIOOpBL, OMpPOCHl U IIp.), YMEHHEM B3aUMOJEWCTBOBaTh C COLMAJIbHBIMU HHCTHUTYTaMH B
COOTBETCTBUM C UX (PYHKIMSIMHU U HA3HAYCHUEM.

ITaTpHoTHYECKOE BOCIIUTAHHUE:

c(hOpPMUPOBAHHOCTHIO POCCUNCKON MPAKAAHCKON HICHTUYHOCTH, YBOKEHUS KIPOILIIOMY U
HaCTOHHleMy pOCCI/II\/’ICKOI\/’I MaT€éMaTHuKHU, HIEHHOCTHBIM OTHOIIICHUEM K NJOCTHXKCHUAM pOCCI/II\/JICKI/IX
MaTE€MaTUKOB U POCCUHUCKOW MAaTEMAaTUYECKOM IIKOJbI, K MCIOJb30BAHUIO ATUX JOCTHKEHHU B
JIpYTUX HayKax, TEXHOJOTHUSX, CpepaxdKOHOMUKH.

JIVXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

OCO3HAHUEM JIyXOBHBIX IIEHHOCTEH POCCHICKOrO0 Hapojaa; cHOPMHPOBAHHOCTHIO
HPABCTBCHHOI'O CO3HAHUWs, STUYCCKOTO MOBCACHUSA, CBA3AHHOI'O C NPAKTUYCCKUM IMPUMCHCHUCM
JOCTHXKCHUI HAyKH U JEATeIbHOCTBIO YUEHOr0; OCO3HAHHEM JIMYHOTO BKJAJa B MOCTPOCHUE
YCTOHYHBOTO OYTYIIETO.

OCTETUYSCKOS BOCIUTAHNUC:




1.3.3

ACTETUYECKHMM  OTHOIIEHWEM K  MHPY, BKIOYasd  3CTETUKY  MaTeMaTUYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJad, pEIIEHUH, pacCyKIeHUH; BOCHPUUMYUBOCTHIO K
MaTEMaTUYECKHUM aClEKTaM PAa3JINYHbIX BUJIOB HCKYCCTBA.

duzngeckoe BOCOUTAHHE:

c(hOpMUPOBAHHOCTHIO yMEHHUS TPUMEHATh MaTeMaTHYeCKUe 3HaHUA B HMHTEpecax
3I0pOBOTO U 0e30macHOro obpasa >KU3HU, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 310pPOBBIO
(3mopoBoe TUTaHUE, COATAHCUPOBAHHBIM PEKUM 3aHATUH W OTHABIXA, peryispHas (pusudeckas
AKTUBHOCTbH); (PU3UYECKOTO COBEPIICHCTBOBAHUS MPU 3aHATUSX CIOPTHBHO-030POBUTEIHHON
JIEATCIBHOCTHIO.

TpynoBoe BOCIIMTAHHE:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IICHHOCTH TPYIO0JIOOUS; UHTEPECOM K Pa3IUYHBIM
chepam npodecCHOHATBHON NeITeTbHOCTH, CBSI3aHHBIM C MATEMATHKOW U €€ MPUIOKCHHUSIMH,
YMEHHEM COBEpILIATh OCO3HAHHBIN BBIOOP Oyayiei mpodeccu U pearn3oBbIBaTh COOCTBEHHbBIE
JKU3HEHHBIC TUIAHBI, TOTOBHOCTBIO M CIIOCOOHOCTBIO K MAaTeMaTHYCCKOMY OOpa30BaHHIO U
caM0O0Opa30BaHUI0 HA TMPOTHKEHUH BCEHW JKU3HH, TOTOBHOCTHIO K AaKTUBHOMY YYacTHIO B
pELICHUH MPaKTHYECKUX 3a7a4 MAaTEMAaTHYECKON HAIPaBICHHOCTH.

ODKOIOrHYECKOE BOCIIUTAHHUE:

c(OPMHUPOBAHHOCTHIO IKOJIOTMUECKONH KYJIBTYpPbI, MOHUMAHUEM BJIMSHHUS COIMAILHO-
HYKOHOMUYECKUX TPOIECCOB HA COCTOSHHE TMPUPOJHOW U COIMAIBHON Cpeabl, OCO3HAHHEM
IO0AIBHOTO  XapakTepa  AKOJIOTMYECKHMX  MpoOJeM; OpHEeHTanueld Ha  MPUMCEHCHHE
MaTeMaTUYeCKUX 3HAHUUM JUIS pelieHHs 3a7ad B 0OJacTH OKpY’Karolled cpeibl, TUIaHUPOBaHHS
MOCTYIIKOB ¥ OI[EHKH WX BO3MOYHBIX TOCJICICTBHI JJISI OKPY)KAFOIIEH CPEJIbI.

HCHHOCTI/I HAYYHOTI'O ITO3HAHUA .

c(OPMHUPOBAHHOCTBI0 MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO

pa3BUTHSI HAYKU U OOIECTBEHHOM NMPAaKTHKH, TOHMMaHHWEM MaTeMaTUYECKOM HayKHU Kak cgepbl

JeJI0BEYECKOU ACATCIIBHOCTH, 3TAIlOB eé Pa3BUTHA U 3HAYMMOCTU JIA PAa3BUTHUA HUBUIA3AIUU;
OBJIQJICHUEM SI3bIKOM MAaTEMaTHKH W MaTeMaTHYeCKOW KYJITYpOW KaK CpEJICTBOM IO3HAHHS
MHpa; TOTOBHOCTBIO OCYINECTBISTH TMPOEKTHYI0 W  HCCICIOBATEILCKYIO JIEATEIBHOCTD
HHIAWBUAYAJIBHO U B I'PYIIIIC.

B pesynmprare ocBoeHus oOmieoOpasoBarenbHOM  mucrwmuimHbel  [TY]1.01  Maremaruka

00yJaromuics T0KeH c(hOPMHUPOBATD JIMYHOCTHBIE PE3YIbTAThI IPOTPAMMBI BOCTIUTAHUS

Koa an4HOCTHBIX

JIn4YHOCTHBIE pe3yabTaThI pe3yJIbTaToB
peaju3alnuy NporpaMmMbl BOCIIUTAHUS peau3anuu
NPOrpaMMbl

BOCIIMTAHUSA

[IposBisromuil ¥ JEMOHCTPUPYIOIINM YBAKEHHUE K TPYAY YEIOBEKa,
OCO3HAIOIINI [IEHHOCTh COOCTBEHHOI'O TPYy/1a U TPyZa APYTHX JIOAEH.
DKOHOMHYECKH aKTUBHbBIN, OPUEHTUPOBAHHBII Ha OCO3HAHHBIN BBIOOP
cdepsl MpodecCHOHATBHON IEATENBHOCTH C YUETOM JINYHBIX )KU3HEHHBIX
IJIAHOB, IOTPEOHOCTEHN CBOEH CEMbH, POCCUHCKOT0 O0IIECTBA.
Bripakaroniuii 0CO3HaHHYIO FTOTOBHOCTD K ITOJIyYEHHIO
npodeccruoHaIbHOTO 00pa30BaHUs, K HEPEPHIBHOMY 00pa30BaHUIO

B TEYEHHE KU3HU J[eMOHCTpUPYIOLIUI TIO3UTUBHOE OTHOLLIEHUE

K PEryJIMpOBaHMIO TPYIOBBIX OTHOMIEHUH. OpUEeHTUPOBAHHBIN

Ha caMo00pa3zoBaHKe U MPO(ecCHOHANBHYIO NEPENOrOTOBKY B
YCIIOBUSIX CMEHBI TEXHOJIOTHYECKOTO YKJIa/1a U COMYTCTBYIOUINX
COLMaNIbHBIX nepeMeH. Crpemsiuiics K GOpMUPOBAHUIO B CETEBOM
cpelie TMYHOCTHO U NMPO(ECCHOHAIBHOIO KOHCTPYKTUBHOIO «LIU(POBOTO
cJIes1ay

JIP 4

JIeMOHCTPHPYIOITHI TOTOBHOCTh M CIIOCOOHOCTH BECTH JIHAJIOT C
JPYTUMU JIFOJbMU, JOCTUTATh B HEM B3aUMOIIOHMMAaHUs, HAXOIUTh JP 13
001IMe 1IeJM ¥ COTPYHUYATH I UX JOCTIKEHUS B MPO(eCCHOHATBLHOMN




JACATCIIbHOCTH

[IposBiArOLIIKIA CO3HATEIBHOE OTHOLIEHNUE K HENIPEPHIBHOMY
00pa3oBaHUIO KaK yCIOBUIO YCIIENTHOM MPO(EeCCHOHATEHON 1 JIP 14
OOIIECTBEHHOMN JEITeTbHOCTH

[IpyHUMAaIOIKN ¥ TOHUMAIOIINN eI U 3a]a4d COLIMAIIBHO-
SKOHOMHUECKOro pa3Butus Pecniyonuku Tarapcran, roToBblil paboTath
Ha ero JOCTHKEHME, CTPEMSAIIUICS K IIOBBILICHUIO JIP 18
KOHKYPEHTOCIIOCOOHOCTH PETMOHA B HALIMOHAJIBHOM U MUPOBOM
Mmacirabe

JleMoHCTpUpYyIOIUi ypOBEHb TOATOTOBKH, COOTBETCTBYIOLIUI
COBPEMEHHBIM CTaHJapTaM U NEePEAOBbIM TEXHOJIOTUSIM, OTPEOHOCTIM JIP 19
PErHOHAIBHOTO PHIHKA.

METAINIPEAMETHBIE PE3YJIBTATDBI

MeTtanpeaMeTHbIC Pe3yabTaThl OCBOCHHS MPOTPaMMbI yIEOHOTO IMpeaMeTa
«MaremaTuka» XapakTepu3yrTcs OBJIAJICHHCM VHUBEPCATbHLIMU
NO3HAGAMENIbHBIMU  OCUCBUAMY,  VHUBEPCANbHLIMU —~ KOMMYHUKAMUBHBIMU  OeliCMBUSIMU,
VHUBEPCAIbHLIMU PeZYAMUBHBIMU OCUCMBUIMU.
1) VHuBepcaibHBIC NO3HABaTeJbHbIE JCHCTBUSA, oOecneynBaroT (OpPMHpPOBaHHE O0a30BBIX
KOTHUTUBHBIX TPOLIECCOB 00y4aromuxcsi (OCBOCHHE METOAOB IIO3HAHHS OKPY>KAIOIIETO
MUpa; TPUMEHEHHE JIOTUYECKUX, MCCIEeIOBATENbCKUX OMNepaluii, yMeHHil paboTaTh C
uHpopManuen).
bas3oBple mornyeckue ACHCTBHS:
® BLIBJIATH U XapaKTEpU30BaTh CYIIECTBEHHBIC IMPH3HAKH MaTEMaTHUYECKHUX OOBEKTOB,

MOHSTUN, OTHOLIEHUN MeXAYy TMOHATUAMU; (HOPMYIUPOBATH OMNPENCICHUS  MOHSITHI;

yYCTAaHABJIMBATh CYIIECTBEHHBIH TPHU3HAK KIACCH(HUKAIMK, OCHOBAaHUS Ui OOOOWICHHS WU
CpPaBHEHHUs, KPUTEPUU IIPOBOJUMOIO aHAJIN3A;

® BOCIPUMHHUMATH, (OPMYIMPOBATh U IMPEOOPa30BBIBATH CYXKACHUS: YTBEPAMUTEIbHbBIE U
OTpHILIATENIbHBIC, €TUHUYHBIC, YACTHBIC U OOIIHE; YCIOBHBIE;

® BBISBJIATH MAaTEMaTHUECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3H U MPOTUBOpeUns B (pakTax,
JNaHHBIX, HAONMIOACHUSAX W  YTBEPXKACHUAX; Mpelaratb KPUTEPUM IS BBISIBICHUS
3aKOHOMEPHOCTEH U IIPOTUBOPEYUIL;

® JeNIaTh BBIBOJBI C MCIOJB30BAaHUEM 3aKOHOB JIOTMKH, NEAYKTUBHBIX M MHIYKTHUBHBIX
YMO3AKIIIOUCHHUH, YMO3AKJIFOUECHHH 110 aHAJIOTUH;

® IPOBOJUTH CAMOCTOATEIBHO J10Ka3aTEJbCTBA MAaTEMaTUYECKUX YTBEP)KIEHUH (IpAMbIE
U OT NPOTHUBHOIO), BBICTPAWBaTh APryMEHTALMIO, NPUBOJIUTH MPUMEPHl U KOHTPIPUMEPHI;
000CHOBBIBAaTh COOCTBEHHBIE CY)KJICHHS U BBIBOBI;

e BHIOMpaTh CHOCOO pemnieHus ydeOHOW 3amadu (CpaBHUBATH HECKOJIBKO BapHUAHTOB
pelieHus, BbIOMpaTh HauOolee NOAXOASIIMKA C  Yy4E€TOM CaMOCTOSATEIBHO BBIICICHHBIX
KPUTEPHUEB).

ba3oBrle ncciienoBaTeILCKUE NENCTBUS:

® JCIOJIb30BaTh  BONPOCHI  KaK  HCCIENOBAaTEIbCKMM  HMHCTPYMEHT  IO3HAHUS,
(bopMynupoBaTh BOIPOCHL, (PUKCUPYIOIINE IPOTUBOPEUNE, MPOOIEMY, YCTaHABIUBATH HCKOMOE U
naHHoe, (HOPMUPOBATH TUIIOTE3Y, APIYMEHTHPOBATHCBOIO MO3HIINIO, MHEHUE;

® IPOBOJUTH CAMOCTOSATENIBHO CIUIAHUPOBAHHBIA  JKCIEPUMEHT, MCCIEJOBAaHUE IIO
YCTQHOBJICHUIO OCOOEHHOCTEH MaTeMaTHYeCKOro OOBEKTa, SBJIEHUS, IMPOLECCa, BBIIBICHHIO
3aBHCHUMOCTEN MEXIy 00BEKTaMU, SIBICHUSIMH, MTPOLIECCAMU;

® CaMOCTOSITEIBHO (hOpMYIHpPOBATH OOOOIEHHUS U BBIBOBI 10 pe3y/bTaTaM MPOBEIEHHOTO



HAOJTIOICHUSI, UCCIICIOBAHUS, OIICHUBATH JJOCTOBEPHOCTh TOJYYCHHBIX PE3YJITATOB, BBIBOJAOB U
0000IIIEeHNI;
® MPOTHO3UPOBATH BOZMOXKHOE PAa3BUTHE MPOIIECCa, a TAKXKE BBIIBUTATh MPEIMNOIOKEHUS O
cro paSBI/ITI/II/I B HOBBLIX YCJIOBI/ISIX.
PaGota ¢ nHpopManmei:
® BBIIBIATH AePUIUTH HHPOPMAINK, JAHHBIX, HEOOXOMUMBIX NIl OTBETAa HA BOIPOC H
JUTSL PELICHHMS 3a]1auu;

e BpIOMpaTh HMHGOPMAIMIO W3 HWCTOYHHMKOB pA3JIMYHBIX  THUIOB, AaHAJIU3UPOBATH,
CHUCTEMATH3UpPOBaTh M HWHTEPHPETHPOBATh HMH(POpPMAILMIO pa3IMYHBIX BUAOB U  (QopMm
IPEJCTaBICHUS;

® CTPYKTYpUpOBaTh HH(pOpMAIMIO, MPEeACTaBIATh €€ B  pa3duuHbIX  (opmax,
WITIOCTPUPOBATh I'papuECcKy;

® OIICHMBAaTh HAA&KHOCTb MH(MOPMAIMM IO CaMOCTOATENbHO C(HOPMYIMPOBAHHBIM
KPUTEPUSIM.

2) Yuusepcanvnoie KOMMYHUKAMUGHbIE Oeticmausl, obecneyugarom
CchOpMUPOBAHHOCTID COYUATLHBIX HABLIKOE 00YUAIOUUXCS.
Ob6mienwue:

® BOCIIPUHHMATH U (HOPMYJIHPOBATH CYXKICHUS B COOTBETCTBUU C YCJIOBUSMHU M LEISIMH
OOIICHUS; SCHO, TOYHO, TPAMOTHO BBIPaKaTh CBOKO TOYKY 3PEHHS B YCTHBIX M IHCHhMEHHBIX
TCKCTaxX, HAaBaTb IIOACHCHHUA 110 XOA4Y PpCHICHUA 3aJadd, KOMMCHTHUPOBATH HOJ'Iy‘I@HHBIﬁ
pe3ybTar;

® B X0JI¢ OOCYX/IEHHUS 33aJaBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMOU TEMBI, TIPOOIEMBI,
pemaeMoifI 3aa4yi, BBICKA3bIBATh HJICH, HALICJICHHBIC HA IOUCK PCHICHUSA; COIIOCTABJIATH CBOU
CYyXKACHUA C CYXKACHUAMU APYIrUX YYAaCTHHUKOB AMUajiora, O6Hapy)KI/IBaTB pas3iimuue u CXOACTBO
TIO3HIINI; B KOPPEKTHOU (hopMe POpMYIIMPOBAThH Pa3HOTIIACHS, CBOM BO3PAKEHHS;

® IIPCICTABIIATh PE3yJAbTAThl PEIICHUs 3a/Ja4yd, DKCIICPUMEHTA, HCCIICIOBaHUs, IPOCKTA;
CaMOCTOSAITENIEHO  BBIOMpaTh (opMaT BBICTYIUICHHS C YYETOM 3aJa4 MPEe3CHTAlUU |
0COOCHHOCTEH ayJTUTOPHH.

COTpyIHHYECTBO:

® [IOHMMATh U UCIIOJIF30BAThH MIPEUMYIIECTBA KOMAaHIHON W WHAWBUAYAIbHONW PabOTHI MpH
pemleHur y4eOHBIX 3aJad; MPHHUMATh [EJIhb COBMECTHOM [eSATENFHOCTH, IUIAHHPOBATH
OpPraHU3alMI0 COBMECTHOM paboThl, pacmpeaessiTh BUIbI padoT, AOroBapUBaThHCS, OOCYKIATbh
IpoliecC U pe3yabTaT padoThl; 000011aTh MHEHHS HECKOJIBKUX JIFOACH;

® y4acTBOBaTh B TIpYNHOBBIX (opmax paboTel (0OCyxneHus, OOMEH MHEHUSIMH,
«MO3TOBBI€ IITYPMbI» M T.II.); BBINOJHATH CBOK 4YacTh pPabOThl M KOOPJUHHUPOBATH CBOM
JeUCTBHA C APYrMMH YICHAaMH KOMaH/Ibl; OLIEHUBATh KaYeCTBO CBOETO BKJIa/Ia B OOIIMIT MPOTYKT
110 KPUTEPHSIM, CHOPMYIIMPOBAHHBIM YYACTHUKAMHU B3aUMO/ICHCTBUSI.

3) Yuueepcanvuvie pecynamuenwie oeticmaus, obecneuusaromgpopmuposanue
CMBICTI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCHIU.

Camoopranuszanus:
® COCTaBJATH IUIAH, allTOPUTM PEIICHUS 3a7add, BEIOMPATh CIOCOO pEIIeHUs C y4E€TOM

UMEIOLIUXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHpPOBaTh U KOPPEKTHPOBATH
BapHUaHTHl PELICHUH ¢ y4€TOM HOBOM MH(pOpMAIUH.

CaMOKOHTPOJIb:

e BJIaJCTh HaBBHIKAMH I103HABaTEIbHOM pe(bHeKCI/II/I KaK OCO3HaHUsA COBCPIIACMBIX
,I[GP'ICTBI/II;'I U MBICIIMTEIIBHBIX IPOLECCOB, UX PE3YIbTAaTOB; BJIAACTH crnocodbamMu CaMOIIPOBECPKH,



CaMOKOHTPOJIS TIPOIIecca U Pe3ysibTaTa peleHIs] MaTeMaTHYeCKON 3a1a4H;

® INPEABUIETHL TPYAHOCTH, KOTOPBIE MOI'YT BO3HHMKHYTH IIPH PELICHUU 3a1a4d, BHOCUTH
KOPPCKTUBLI B ACATCIBHOCTH Ha OCHOBC HOBBIX 06CTO$ITCJIBCTB, JaHHBIX, HaﬁHGHHBIX OIJ_H/I6OK,
BBISIBJICHHBIX TPYAHOCTEH;

® OIICHMBAaTh COOTBETCTBHE pe3yJibTaTa [T U YCJIOBUSM, OOBSCHATH TPUYHHBI
JOCTIKEHUS WM HEJIOCTHKEHHSI Pe3yJIbTaTOB JESTENbHOCTH, HAXOUTh OIUOKY, 1aBaTh OIICHKY
MpUOOPETEHHOMY OTBITY.

MPEJMETHBIE PE3YJbTATHI OCBOEHUSI PABOYEM ITPOT'PAMMBI
«MATEMATHUKA».

[IpenmeTHBIE pe3ynbTaThl OCBOeHHUS [IpumepHOW paboueld mporpaMmbl IO MaTeMaTHKE
MIPEICTABICHBI B pAMKaX OTJIEIBHBIX KYPCOB: «AJIredpa n Ha4ajia MAaTeMaTHYECKOr0 aHAJIHN3a,
«I"'eomeTpus» u «Teopusi BepOITHOCTH U CTATUCTHKA)

OcBoenue yueOHOTO Kypca «AJrefpa M Hayajla MaTeMATHYeCKOro aHAJIM3a» OJDKHO
o0ecrieuyuBaTh JOCTH)KEHUE CIIETYIOLINX PEIMETHBIX 00pa30BaTEeIbHBIX PE3YJIbTATOB:

Yucia 1 BEIYUCJIECHUA

° CBO60,Z[H0 OIICpHUPOBATH TIOHATHUAMMU palluOHAJIBHOC quciio, OecKoHeYHas
nepuoanvcCKast I[p06b, MMPOUCHTBI; UPPAINOHAIBHOC YHUCJI0; MHOXCCTBA pPAllMOHAJIBbHBIX
u ﬂeﬁCTBHTCHBHBIX Yucei; MOaYyJb ﬂeﬁCTBHTeHBHOFO qucja.

e [lpumensatp ApoOM M HPOLEHTHl s PELICHHMS NPUKIAJHBIX 3a7ad U3 Pa3IM4YHbIX
OTpacJied 3HAHUM U peallbHOMN KU3HU.

e [IpumeHnsaTh NpuOIMKEHHBIE BBIYMCICHUS, NMpaBWIA OKPYIJICHUS, MPUKUAKY U OLICHKY
pe3yibTaTa BBIYUCICHUH.

e (CBOOOAHO ONEPHPOBATH MOHATUEM: CTENEHb C LEJIbIM IOKAa3aTelIeM; HCIIOJIb30BaTh
MOIXOASIIYI0 (OPMY 3aIHCH IEHCTBUTEIBHBIX YMCEIl IS PEIICHUS IPAKTHYECKUX 3a/1a4
U TpE/ICTaBIEHUS JTaHHbIX.

e (CBOOOIHO ONEPUPOBATH MOHATHEM: APUPMETUIECKII KOPEHb HATYPAIbHOM CTETICHH.
e (CBOOOIHO ONEPUPOBATH MOHATHEM: CTEIIEHb C PAllMOHAIBHBIM T0KA3aTEJIEM.

e (CBOOOZHO ONEpPHPOBATH MOHATHAMH: JorapudmM wYHcia; AECATUYHBIE W HATypajbHbIC
JorapuMBL.

e (CBo0OAHO OmEepUpPOBATH MOHATUSMU: CUHYC, KOCUHYC, TAHI'€HC, KOTAHIE€HC YHUCJIOBOTO
apryMeHTa.

¢ OnepupoBaTh NOHATUSAMU: APKCUHYC, APKKOCUHYC U apPKTAaHI'€HC YHCIOBOIO apryMEHTa.

e (CBOOOIHO OMEPUPOBATH MOHATHIMH: KOMILIEKCHOE YUCIO M MHOMXECTBO KOMIUIEKCHBIX
YHCeN; MPEICTABIATh KOMIUICKCHBIE YHCIAa B aNreOpanveckoil U TPUTOHOMETPUYECKOMH
dopme, BBINOMHATH apU(PMETHUYECKHE Olepalud ¢ HUMH W H300pakaTh Ha
KOOPAMHATHONIIIOCKOCTH.

YpaBHeHHUsI U HEPABEHCTBA

° CBO6OI[HO OIICPHUPOBATH INOHATHUAMMUA: TOXIOCCTBO, YpaBHCHHUC, HCPABCHCTBO,
PaBHOCHUJIBHBIC YPABHCHUA U YPABHCHUA-CIICACTBHUA, PABHOCUJIBHBIC HCPABCHCTBA.

° HpI/IMeHSITL pas3siiniHbIC MCETOJAbI PCIICHHUA PANHUOHAJIBHBIX H ,[[p06HO— palluOHAJIBHBIX
ypaBHeHI/Iﬁ; IMPUMCHATb MCTOJ HHTCPBAJIOB AJIA PCIICHHA HCPABCHCTB.



CB0OOIHO OmepUpOBaTh MOHATUAMH: MHOTOUYJIEH OT OJAHOW MEePEMEHHOW; MHOTOWIEH C
HenbIMu Ko PUIMeHTaMy, KOPHU MHOTOYIICHA; MPUMEHATH JEJICHUE MHOTOYJIeHa Ha
MHOTOYJIEH C OCTaTKOM, TeopeMy be3y u Teopemy Buera s pemenus 3agau.

CBoOofHO omepupoBaTh MOHATUSMHU: CHCTEMa JIMHEHHBIX YpaBHEHMH, MaTpHuua,
OIIpEJIeIUTENb MAaTPULIBl 2 X 2 U ero reOMETPUUYECKUI CMBICII; MCII0JIb30BaTh CBOMCTBA
onpenenuress 2 X 2 Juid BBIYUCIEHUS €ro 3HA4eHUs, IPUMEHATh ONPEeACIUTENH IS
pELICHUs CUCTEMbl JIMHEWHBIX YypaBHEHUH; MOJEIMPOBaTh pealbHbIE CHUTyallud C
IIOMOUIbI0 CUCTEMBl JIMHEHHBIX YypaBHEHUI, HCCIEAOBATh IIOCTPOEHHBIE MOJAEIU C
IIOMOUIbIO MaTPUIL ¥ OIIPEEIUTENEN, UHTEPIPETUPOBATH ITOITYUEHHBIN PE3YIIbTaT.

Hcmonb30BaTh CBOMCTBA JEHCTBUN C KOPHIMH JIsi TPeoOpa30BaHuUs BBIPAKECHHH.

BoimonHsaTe 1peoOpa3oBaHMsS YHUCIOBBIX  BBIPAXEHHM, COAEpXAllUX CTENEeHH C
paloHaIbHBIM TOKA3aTEIEM.

Hcnonp3oBaTh CBOMCTBAa JIOTapu(pMOB il NpeoOpa3oBaHUS  JIOTapUPMHUUECKHUX
BBIPAKCHU.

CBoOonHO  omepupoBaTh  MOHATHSIMH:  HUppallMOHAJIbHBIE,  IOKa3aTeJbHbIE U
Jorapu(MUUECKHe YpaBHEHMsI; HAXOAUTb HMX PEUICHHs C IMOMOUIbI0 PaBHOCHIIBHBIX
MIEPEXO0/I0B WK OCYILECTBIISAS IPOBEPKY KOPHEH.

[IpuMeHATh OCHOBHBIE TpPUTOHOMETpUYecKue (opMmynbl A npeoOpa3oBaHUS
TPUTOHOMETPUUECKHUX BBIPAKEHUH.

CBOOOIHO oOmepUpOBaTh TOHATHEM: TPUTOHOMETPUYECKOE YypaBHEHHUE; MPUMEHSTh
HeoOxoauMble (HOPMYNBI ISl PEIIEHHS OCHOBHBIX THIIOB TPUTOHOMETPHYECKHUX
ypaBHEHUH.

CBO60)IHO ONneprupoBaTh IIOHATUSAMMU.: HppaloOHAILHBIC, IIOKa3aTCJIbHBIC n
JIOI‘apI/I(bMI/I‘-ICCKI/Ie HCPABCHCTBA, HAXOJUTb HX PCHICHHA C ITOMOIIBIO PAaBHOCHUJIBHBIX
HIEPEXO/I0B.

OcymiecTBIsITE 0TOOP KOPHEH MPHU PEIICHUH TPUTOHOMETPHUIECKOTO YPaBHEHUS.

CBOOOMHO OINEPUPOBATH MMOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO; NPHUMEHSTH
HEoOXoauMbie (OPMYNIBI  JUIS  PEUICHUS OCHOBHBIX THUIIOB TPUTOHOMETPUYCCKUX
HEPaBEHCTB.

CBoOosHO omepupoBaTh TMOHATHSAMM: CHCTEMa W COBOKYINHOCTb YpPaBHEHHH H
HEPABEHCTB, PABHOCUIIbHBIE CHUCTEMbl U CHUCTEMBI-CICACTBUSA; HAXOAUTh pPELICHUS
CUCTEMBl M COBOKYIHOCTEM pPAaLMOHAIBHBIX, HMPPALMOHAIBHBIX, II0KA3aTEIbHBIX U
Jorapu(MUUECKUX YpaBHEHUH U HEPABEHCTB.

Pemarp panuoHasibHble, HppalloOHalbHbIE, IOKa3aTelbHble, JIOrapupMUUYECKHEe U
TPUTOHOMETPUUECKHE YPAaBHEHHUS U HEPABEHCTBA, COJIEPIKAILUE MOIYJIN U TapaMEeTPhL.

[IpumenaTy rpaduyeckue METOAbI IS PELICHUS YpaBHEHHWH M HEPaBEHCTB, a TaK¥Ke
3a/1a4 ¢ mapaMeTpamm.

MOI[GJ'H/IpOBaTB PCaJIbHBIC CUTyallU Ha A3bIKC aJIFe6pBI, COCTAaBJIATb BbIPAKCHUA,
YpaBHECHHS, HEPABEHCTBA M MX CUCTEMBI 110 YCJIOBHUIO 3a/1a4yM, UCCICIOBATh MOCTPOCHHBIC
MOJICIM C UCIOJIB30BAHUEM ammapara anreOpbl, WHTEPIPETHPOBATH MOTYYCHHBIH
pe3yJbTar.

MOI[CJ'II/IpOBaTL pCaJIbHbIC CHUTyallUM HaA SA3bIKC aJ'IFC6pLI, COCTaBJIAITb BbIPAXXCHMA,



YpaBHEHHUS, HEPABEHCTBA MO YCIOBHUIO 3aJa4yM, HCCIIEI0BaTh MOCTPOEHHBIE MOJEIHU C
MCTIOJIB30BaHUEM allapaTa ajareopsl.

DOyHKUUM U TpapuKu

CB00OOHO ONEepHpOBATH MOHATUAMU: (QYHKIHS, CIOCOOBI 3ahaHus (PyHKIMU; B3AaUMHO
oOpatHble  (QyHKUMH, Kommo3uuus (GyHKIU; rpaduk  GYHKIUH;  BBIIOIHATH
aJIeMEHTapHbIC TTpeoOpa30BaHus rpaduKoB () YHKIIHM.

CB0OOHO OmEepUpOBaTh MOHATHSAMM: OOJIACTH OMPEENICHHS M MHOKECTBO 3HAUYEHUI
byHKUIMY, HYTH QYHKINH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA.

CB0OOOIHO oOmepupoBaTh MOHATUSAMU: YETHbIE M HEUYETHBIE (DYHKIUH, NMEPUOTUYECKUE
(GYHKIMH, TPOMEKYTKH MOHOTOHHOCTH ()YHKIIMHM, MAKCUMYMbl 1 MUHHUMYMbI (pyHKIUH,
HauOoJpIlIee M HaUMEHbIIee 3HaYeHUEe () YHKIIMH Ha TPOMEXKYTKE.

CB0OOOIHO oOmepupoBaTh MOHATHAMH: CTENEHHas (PYHKIMS C HATYpalbHBIM U IIEJIBIM
nokaszaresieM, rpapuK CTENEHHONH (GYHKIMU C HATypaJbHBIM M IEIBIM IOKa3aTeleM;
rpaguk KOpHS n-OM CTENMEeHM KaK (PYHKIUKW OOpaTHOM CTENEeHH C HATypajdbHBIM
MoKa3aTeJeM.

OnepupoBaTh MOHATUSMU: JIMHEWHAas, KBaJapaTHuHas W ApoOHO-IMHEHHas (QyHKIUY;
BBITOJIHATH 3JIEMEHTAPHOE UCCIIE0BAHNE U MIOCTPOEHUE UX TpaUKOB.

CB00OIIHO OmepupoOBaTh MOHATUAMHU: MOKa3aTelbHas U jorapudmuueckas GyHKIUH, UX
CBOMCTBA U TpaUKH; UCTIONH30BATh UX TpadUKU JIJIS peUIeHHs ypaBHEHUH.

CB0OOAHO OmEpUPOBATH MOHATHAMU: TPUTOHOMETPHUECKAS OKPYKHOCTh, OIpEIc/iCHUE
TPUTOHOMETPHUYECKUX (DYHKIIUH YUCIOBOTO apryMEHTa.

Ucnonp3oBaTh rpaduku QYHKIUN IS UCCIIEIOBAHUS MPOIECCOB M 3aBUCUMOCTEH TP
pelieHuu 3aJad M3 JPYyruX ydeOHbIX TPEJAMETOB W peajbHOW >KU3HU; BBIPAXKATh
dbopMynaMu 3aBUCUMOCTH MEX]y BETHIMHAMH.

Crtpouts rpaduki KOMIO3ULIKUU (PYHKUIHNA C TOMOMIbIO 3JIEMEHTAPHOI'O MCCIIEIOBaHUS U
CBOMCTB KOMITO3UIIUH JIBYX (DYHKIIHUH.

Crpouth reomeTpuuecKkue o00Opa3bl YpaBHEHHMH W HEPABEHCTB Ha KOOPIUHATHOM
IIJIOCKOCTH.

CB00OIHO ONEpPUPOBATh MOHATHAMU: TPapUKU TPUTOHOMETPUUYECKUX (PYHKIIUH.

HpI/IMeHHTL (bYHKI_II/II/I AJIL MOACIIMPOBAHUA U UCCIICAOBAHUA PCAJIBHBIX ITPOLICCCOB.

Hayana MaTeMaTH4eCKOIr0 aHAJIM3a

CB00OIHO omnepupoBaTh MOHATUSAMM: apUPMETHUECKass U T€OMEeTpUYEeCcKas MPOrpeccus,
0ECKOHEUHO YOBIBAIOIIasi Te€OMETPHUYECKasi POTPECCHUsT; IMHEHHBIN U AKCIIOHEHITMATBHBIH
pocT, hopMyrna CIOKHBIX IPOLEHTOB; UMETh MPECTABICHHE O KOHCTAHTE €.

Hcnonp30BaTh NPOrpeccuy AJisl PEeLIeHUs peabHbIX 3a7a4 MPUKIaJHOroXapaKTepa.

CBO6OILHO ONCprUpOBaATH IOHATHUAMMU noCIaCcaI0BAaTCIIbHOCTD, CIIOCOOBI 3agaHusAd
HOCHC,Z[OB&TCHBHOCTCI;'I, MOHOTOHHBIC W OTPAHHYCHHBIC ITOCJICAOBATCIBHOCTH, ITOHUMATDH
OCHOBBI 3apOKACHUA MATCMAaTHYCCKOI'O0 aHalIn3a KaK aHaJIn3a OCCKOHEYHO MaJbIX.

CBo0OOHO OmepHUpoBaTh MOHSATHIMH: HENpPEPBIBHBIE (DYHKIMM; TOUYKU pa3pbiBa rpaduka
(byHKIMHT; aCHMOTOTHI TpaduKa QYHKITUH.

CB00OOTHO OmNEpUpOBaTH MOHATHEM: (YHKIUS, HENpEephIBHAS HA OTpPE3Ke; NMPUMEHSThH
CBOMCTBA HENPEPHIBHBIX (DYHKIUWI IS peIIeHus 3a1a4.

CBoOonHO omepupoBaTh MOHATUSMH: TIE€pBas W BTOpas MPOM3BOJHBIC (YHKIIUH,
KacaTelbHas K rpaduky QyHKIUH.



BbruncnsaTe NPOM3BOJAHBIE CYMMBI, INPOM3BEICHHS, YaCTHOTO M KOMIIO3MLIMHM JABYX
(byHKLUH; 3HATh TPOM3BOIHBIC JIEMEHTAPHBIX (PYHKIUI.

Hcmonb30BaTh TEOMETPUUECKUN M (U3HUECKUN CMBICI TMPOWU3BOJHON [UIsI peIICHUs
3a1a4.

Hcnonb30BaTh MPOU3BOAHYIO MU MCCIENOBaHHUA (YHKIUM HAa MOHOTOHHOCTb M
KCTPEMYMBI.

Haxonuth HamOosplllee U HauMeHbIIEe 3HAYCHHUS (DYHKIMH HENpEphIBHOIHA OTpE3Ke.
Hcnonp30BaTh NPOU3BOAHYIO JUIsl HAXOKIEHUS HAWTYUIIEro pelieHusl B MPUKIAIHbIX, B
TOM YHCJIE COLHMAIBHO-DKOHOMMYECKHUX, 3a/1adax, Uil OIPENENICHHUs CKOPOCTH U
YCKOpEHUs Mpoliecca, 3aJaHHOTo GopMyI1oil Win rpadukom.

CBoOOmHO oOmepupoBaTh TMOHATHSAMH: IEpPBOOOpa3Has, OMpEACTHEHHBIA HHTETpal;
HaXOJUTh NEPBOOOPA3HbIE 3JIEMEHTAPHBIX (YHKIMNA U BBIYUCIISTH MHTETPA MO (opMyJie
Herorona—JleiiOHuna.

HaXOI[I/ITB miaomaiu II0CKHUX (bHpr 1 00BEMEI T C IMOMOIIbIO MHTCTPAJIA.

VMmeTh mpejacTaBieHHE O MaTeMaTHYeCKOM MOJAEIMPOBAHUU Ha NpPUMEpE COCTABICHHS
JuddepeHaTbHbIX YPaBHEHUH.

Pemiats MPUKJIAAHBIC 3a4a4YU, B TOM YUCJIC COOMNAJIbHO-3KOHOMUYCCKOTO U (bI/I3I/I‘-I€CKOFO
XapakTepa, CpeaACTBAMH MAaTECMATUUCCKOI'O aHaJIM3a.

MHo:kecTBa M JIOTHKA

e (CB00OJHO ONEPHPOBATH MOHATHAMHU: MHOKECTBO, ONICPAIIMN HAJl MHOYKECTBaAMH.

e lcnonb30BaTh TEOPETUKO-MHOXKECTBEHHBIN anmapaT JJIsl OIMCAHUS PEaTbHBIX MPOIECCOB
U BJIEHHUH, IPY PELIEHHUH 3a/1a4 U3 APYTUX Y4eOHBIX IIPEIMETOB.

e (CBOOOIHO ONEpPHPOBATH MOHATHAMH: ONpEACICHUE, TeopeMa, ypaBHEHHE- CIEICTBHE,
CBOWCTBO MAaTEeMaTH4YECKOTO OOBEKTa, JOKA3aTeNIbCTBO, PABHOCHIBHBIE YPABHEHHUS U
HEPaBEHCTBA.

IInanupyemsbie npeJIMeTHbIE pe3yabTaThl 0CBOEHMA Kypca
«[eomeTpus

e (CB00OOJHO OmEpHUPOBATH OCHOBHBIMU MOHSATHSMU CTEPEOMETPHHU IPH PEUICHHUHU 337134 U
NPOBEJCHUN MAaTeMaTHYECKHUX PACCYKICHUI.

e [IpuMeHSITh aKCHOMBI CTEPEOMETPUH U CIIEICTBUS U3 HUX MPH PEIICHHH I€OMETPUICCKHX
3ajad.

e KiraccuduuupoBaTh B3aMMHOE PacIOiOKEHHE NPSMBIX B IPOCTPAHCTBE; IJIOCKOCTEH B
NPOCTPAHCTBE; MPSAMBIX M IUIOCKOCTEH B IPOCTPAHCTBE.

e (CB0OOJHO OmMEpUpOBATh MOHSATHAMH, CBSI3aHHBIMU C YIJIaMH B IIPOCTPAHCTBE: MEXKIY
HPSMBIMH B IPOCTPAHCTBE; MEXKY IPSIMON M INIOCKOCTHIO.

e (CB000AHO ONEpUPOBATh NOHATHIMM, CBI3aHHBIMH C MHOTOTPAHHUKAMU.

e (CBOOOAHO pacro3HaBaTh OCHOBHBIE BHbI MHOTOTPAHHUKOB (TpH3Ma, TMHPaMHIA,
MPSIMOYTOJIbHBIN Mapaienenumnes, Kyo).

e KiaccuduuupoBaTh MHOTOIPAaHHUKH, BEIOMpAst OCHOBAHUS IS KIIacCH(pUKAIIH.



CBO6OI[H0 OIICpHUpPOBATH TIOHATUAMHU, CBA3AHHBIMH C CCUYCHHCM MHOI'OI'PaHHUKOB
IIJIOCKOCTBIO.

BrinonaHsaTh napajijieJibHOC, HCHTPAJIBHOC U OPTOIOHAJIBHOC IPOCKTUPOBAHUC q)Hpr Ha
IJIOCKOCTB, BBIINIOJHATH I/I306pa)KeHI/ISI (1)I/Il“yp Ha IIJIIOCKOCTH.

Ctpouth cedyeHHs MHOTOTPAHHUKOB Pa3IWYHBIMU METOAAMH, BBIOJIHATH (BBIHOCHBIC)
IUIOCKHE YEPTEKH U3 PUCYHKOB MPOCTHIX O0BEMHBIX (DUTYp: BUII CBEPXY, COOKY, CHU3Y.

BbruncnsaTe miuomamd  MOBEPXHOCTEH  MHOTOTPAHHUKOB  (MpH3Ma, MHpaMuia),
reOMETPUUECKUX Tell C MPUMEHEHHEM (hOpMYyIL.

CBO6OI[HO OIICPHUPOBATL IIOHATHUAMHU: CHMMCTPpUA B IIPOCTPAHCTBEC; HLCHTP, OChb H
IIOCKOCTb CUMMCTpPHUHU; LHCHTP, OCbhb U INIOCKOCTb CUMMETPUU q)HrypBI.

CB00OHO omepupoBaTh MOHATUSMH, COOTBETCTBYIOIIMMH BEKTOpPaM M KOOpPAHMHATAM B
IIPOCTPAHCTBE.

BeinmoaHsaTs 1ecTBUS HAJ BCKTOpaMHU.

PemraTs 3aJa4u Ha J0Ka3aTCJIbCTBO MAaTEMaTHYCCKHX OTHOIICHUN U HaXO0XJICHHUC
reOMETPHUICCKUX BCJIMYHH, IMPUMCHSAA HN3BCCTHBIC METO/bI npu pEeIICHUN
MAaTEMaTUYCCKUX 3a/1a4 MMOBBIIICHHOI'O U BBICOKOI'O0 YPOBHACIOKHOCTH.

[IpumeHsATh mpocTeiine MpOorpaMMHBIE CPEACTBA U AJIEKTPOHHO- KOMMYHHMKAIIHOHHBIE
CUCTEMBI IPU PEIICHUH CTEPEOMETPUUECKHUX 3a4a4.

W3Bnekarp, mpeoOpa3oBhIBATH M HHTEPIPETUPOBATh HHPOPMALIUIO O MPOCTPAHCTBEHHBIX
reOMEeTPUYECKUX (pUrypax, mpeacTaBICHHYIO Ha YepTeKaxX U pPUCYHKaX.

[IpuMeHsATh MOJyYEHHBIE 3HAHUS HA NPAKTHUKE: CPAaBHUBATh W AHAIU3UPOBATH PEAJIbHBIC
CUTyallud, NPHUMEHATb M3YyYEHHbIE TMOHATHS B TMpoOllecCe€ IIOUCKA PELICHUS
MaTeMaTU4eCKd CHOPMYTUPOBAHHOMN MPOOIEMBI, MOJECINPOBATh peabHbIE CUTYAIIUH Ha
A3BIKE  IE€OMETPHMM, MCCIEAOBAaTh IIOCTPOEHHBIE MOJEIM C  HCIIOJIb30BAaHHUEM
reOMETPUUYECKUX MOHSATUN U TeopeM, almnapara aiareOpbl; penarbh IpakTHUecKue 3aaauu,
CBSI3aHHBIE C HAXOXKJACHHEM F€OMETPUUECKUX BEINUYHH.

HmeTs npeacTaBieHrs 00 OCHOBHBIX 3Talax pa3BUTHSA F€OMETPHUM KaK COCTABHOW 4acTu
dbyHIaMeHTa pa3BUTHS TEXHOJIOTHH.

CB0OOOIHO OIEpPHPOBATh MOHSATUSAMH, CBSI3aHHBIMHU C IMJIMHIPHUYECKOW, KOHHUECKOW H
chepruyecKkoi TOBEPXHOCTSIMH; OOBSICHATH CIIOCOOBITIONYICHHUS.

OnepupoBaTh MOHATUSMH, CBSI3aHHBIMH C TEJaMH BpAIlCHUS: HWIHHIPOM, KOHYCOM,
chepoit u mapom.

Pacrio3naBathe Tena BpaimieHUs (UMIUHAP, KOHYC, chepa U map) U OOBICHATH CIIOCOOBI
TIOJTyYCHUS TEJT BPAIICHUSI.

Knaccudunuposats B3auMHOE pacnoiokeHne chepsl U MI0CKOCTH.

Beraucnsare BeIWMYMHBI DIJIEMEHTOB MHOT'OTPaHHHUKOB MW TCJI BpalllCHUSA, 00BLEMBI U



IUTOIIAM TIOBEPXHOCTEH MHOTOIPAaHHMKOB W TEJI BPAIICHUSA, T'€OMETPHUUYECKUX TET C
pUMEHEHHEM (HOpPMYII.

CB0OOIHO OMEpPHPOBATH MOHATUSMH, CBA3aHHBIMU C KOMOMHALMSMH TEJ BPALICHUS |
MHOTOT'PaHHUKOB: MHOTOTPAHHHUK, BIHMCAHHBIA B cepy M ONMUCAHHBIA OKOJO c(hepsl;
cdepa, BMCaHHAss B MHOTOTPAHHUK U TE€JIOBPAILICHHS.

Be1uucnsaTs cOOTHOIICHUS MCXKAY IUIoIaasaMnu HOBCpXHOCTeﬁ h 00BEMaMHu HOI[O6HLIX
TECII.

N300pakath wm3ydaemble (DHUTYpHI; BBIOTHATH (BBIHOCHBIE) TIUIOCKHE UYEPTEXKH U3
PUCYHKOB IPOCTBIX 00BEMHBIX (PUTYp: BUJL CBEPXY, COOKY, CHU3Y; CTPOUThH CEUEHUS Tel
BpaICHHUSL.

W3Bnekath, HHTEPIPETUPOBATH U MPe0Opa30BbIBaTh HHYOPMALIMIO O TPOCTPAHCTBEHHBIX
reoMeTpuuecKux uUrypax, npeACTaBICHHYIO Ha YepTexaxX U pUCYHKaX.

CB060OIHO OMIEpUPOBATH NOHATHEM BEKTOP B IPOCTPAHCTBE.
BrImoniHsTh onepanuu HajJ BEKTOpaMH.
3agaBaTh IVIOCKOCTh YPaBHEHUEM B JIEKAPTOBOM CUCTEME KOOPIMHAT.

Pemiate FCOMCTPUYCCKUEC 3ajda4d Ha BbIUUCIICHUC YIJIOB MCXKAY IMPAMBIMU H
IIJIOCKOCTAMU, BBIYHMCICHHC paCCTOSIHI/Iﬁ OT TOYKHM [0 IINIOCKOCTH, B IICJIOM, Ha
IMPUMEHCHUEC BEKTOPHO-KOOPJAMHATHOI'O ME€TO4a ITPH PCHICHWH.

CB0OOHO ONEPUPOBATH MOHATUSIMH, CBI3aHHBIMH C JBH)KEHHUEM B IMPOCTPAHCTBE; 3HATH
CBOMCTBA IBIKEHUM.

BBINOJIHATh M300pPaKEHHUsST MHOTOIPDAHHMKOM U TeJl BpallleHUs TpPU TapauIeIbHOM
nepeHoce, MEeHTPAJIbHONH CHUMMETPHUH, 3€PKAIbHOW CHMMETPHUH, NPH TOBOPOTE BOKPYT
PsAMOIi; IpeoOpa3oBaHus MOA00HS.

Crpouth ce4eHuss MHOIOI'PaHHUKOB M TEJ BpalllEHHs: CeYEeHUs IMINHApa (MapauiebHO
U NEPIEeHAMKYISIPHO OCH), CEYEHUs KOHyca (MapajuleIbHOE OCHOBAaHUIO U NPOXOINee
4yepes3 BEpIIMHY), CEYEHMSI 11apa.

Hcronb30BaTh METOMABI TOCTPOCHUSI CEUCHHI: METOJ CJEIOB, METOJ BHYTPEHHETO
MIPOCKTHPOBAHUS, METOJT IEPEHOCA CEKYIIEH IIIOCKOCTH.

Jloka3pIBaTh F€OMETPUUECKHUE YTBEPKACHHUS.

[MpumeHsTh reoMeTpudeckre (akThl IS PEIICHHS CTEPEOMETPUYCCKHX — 3ajad,
MPE/oJIararoIiuX HECKOJbKO IIAroB PEIICHUs, €CIM YCIOBUS MPUMEHEHHS 3aJaHbl B
SIBHOW U HEeIBHOU (opMe.

Pemartr 3amaun Ha [0Ka3aTeIbCTBO MATEMAaTHUYECKUX OTHOIICHHM M HaXOXIACHUE
ICOMCTPUUCCKUX BCIUYMH.

HpI/IMeHHTB IIpOrpaMMHBIE CPEACTBA U JJICKTPOHHO-KOMMYHUKAIIMOHHBIC CUCTEMBI IIPU
PEIICHNU CTECPCOMETPHICCKUX 3aaaY.



IIpuMeHATh OTyYEHHbIE 3HAHUS Ha IIPAKTUKE: CPAaBHUBATH, AHAJIM3UPOBATh U OLICHUBATH
peasbHbIE CUTYallUu; MPUMEHATh U3yYCHHBIC MOHATHUSA, TEOPEMBI, CBOICTBA B IPOLECCE
MOKMCKAa pelIeHuss MaTeMaTH4ecKH CcOpMyIHpOBaHHOW MpOOJIEeMbl, MOAEINPOBAThH
peanpHble CUTyallUM Ha A3bIKE TE€OMETPHM, MCCIIEI0BATh IIOCTPOCHHBIE MOJEIH C
UCTIOJIb30BAaHUEM TE€OMETPHUECKUX TOHATUH M TeopeM, amnmapaTa anreOpbl, periaTh
MIPaKTUYECKUE 3a1a4H, CBA3AHHBIC C HAXOXKIECHUEM I€OMETPUUECKUX BEJIIMYUH.

HmeTsb mpeacTaBieHus 00 OCHOBHBIX dTarax pa3BUTHA T'€OMETPHH KaK COCTAaBHON YacTH
byHIaMeHTa pa3BUTHUS TEXHOJIOTUH.

IlnanupyeMble npeaMeTHbIe pe3yJIbTAThl OCBOCHHUsI y4eOHOro kypca «Teopusi BeposiTHOCTH
U CTATHCTHKA)

CB00OOIHO OnepHpOBaTH MOHATHAMHU: Tpad, MIOCKUH Tpad, CBI3HBIN Tpad, mMyTh B rpade,
e, IIUKIL, I€PEBO, CTENIEHb BEPIINHBI, IEPEBO CIYyIaHOTO SKCIIEPHUMEHTA.

CB0OOOIHO oOmepupoBaTh MOHATHSAMH: CIydalHBIA AKCIEPUMEHT (OIBIT), ClydailHOoe
COObITHE, 3JIEMEHTapHOE CilydaiiHOoe COOBbITHE (3JIEMEHTapHBIi HCXOM) ClIydailHOro
OIBITA; HAXOAMTh BEPOATHOCTH COOBITHH B ONBITaX C  PaBHOBO3MOXHBIMH
3JIEMEHTAPHBIMHU COOBITUSAMU.

Haxonuts 1 GopMynupoBaTh COOBITHS: IepeceueHne, 00beInHEHHE JaHHBIX COOBITHH,
cOObITHE, TPOTHUBONOJIOKHOE JaHHOMY;  HCIOJb30BaTh  JuarpaMMmbl  Diinepa,
KOOPJMHATHYIO TPAMYIO JJIS pEIIeHUs 3aJad; I0JIb30BaTbcad (HOPMYIION CloKeHus
BEPOSITHOCTEH JIs1 BEPOSITHOCTEH IBYX U TPEX CIyUaHBIX COOBITHIA.

OnepupoBaTh MOHATHSMM: YCJIOBHas BEpOSATHOCTb, YMHOXEHHE BEPOATHOCTEH,
HE3aBHCHMBbIE COOBITHS, JAEPEBO CIIyYalHOTO 3KCHEPUMEHTAa; HAaXOAUTh BEPOSTHOCTU
COOBITUH C MOMOIIBIO NPaBUJIA YMHOXKEHHUS, JepeBa CIy4alHOTO OMNbITa, HCIOJIb30BaTh
dbopmyity MONHOI BepoATHOCTH, (hopmyiry baiiecaripu  pemeHun 3ajay;
OIpeNIeNIATh HE3aBUCUMOCTh COOBITHMH MO (opMylae M MO OpraHu3alMy CIy4aiHOro
HKCHEPUMEHTA.

[IpuMeHATh u3yueHHBIE KOMOWHATOpPHBIE (GOPMYNBI A TMEPEUYUCICHUS DIEMEHTOB
MHOJKECTB, AJIEMEHTApPHBIX COOBITUN CIy4ailHOro OmbITa, PELIECHUS 3aJad MO0 TEeOpUu
BEPOATHOCTEM.

CB00OoaHO OnepHUpoBaTh MOHATUAMU: OMHAPHBIN CIIydaliHBIN OIBIT (MCIBITAHUE), YCIIEX U
HeyJlaya, HE3aBUCHMBIC WCIBITAaHUSA, CEPUS HCIBITAHWN; HAXOAWTh BEPOSATHOCTU
COOBITHII: B CEepUU HCIIBITAHUI O MEPBOTO yCIieXa; B CEpUU HUCIbITaHWi bepHymim; B
OIIBITE, CBSI3aHHOM CO CITy4aiiHbIM BHIOOPOM M3 KOHEYHON COBOKYITHOCTH.

CBoOOHO  omepupoBaTh  MOHATUSAMU:  ClIydailHas  BeJIMYMHA, paclpeaeicHue
BEpOSITHOCTEH, JuarpaMMa pacrpefefeHus, OuHapHas  ciydaiiHas  BeJIMYMHA,
reoMeTpuuecKoe, OMHOMHAIbHOE paclpeieieHue.

OHepI/IpOBaTB NOHATUAMU: COBMCCTHOC PaCIPCACIICHUC [IBYX CﬂyqaﬁHLIX BCJIIMYHWH,



WCIIOJIB30BaTh TAOJUIy COBMECTHOTO pAaCIpeAeNIeHUs] ABYX CIyYalHBIX BEJIUYHH ISt
BBIJICJICHUS.  PACHPENCIICHUS KAXKIOW  BEIIMYMHBI, ONPENEIEHUs HE3aBUCUMOCTHU
CIIy4ailHbIX BEJINYHH.

e (CB00OOAHO OMEPUPOBATH MOHATHEM MATEMATHUECKOTO OXKUAAHHS CIy4aHOW BETUYHHBI
(pactipenenenus); MPUMEHATh CBOMCTBA MAaTEMaTHYECKOTO OXHUAAHUS IPU PEHICHUU
3a/la4; BBIYUCISATH MAaT€MaTUYECKOE OXHJIaHWEe OWHOMHAIBHOTO M TE€OMETPUYECKOIO
pacnpeneseHu.

e (CBOOOAHO OnepupoBaTh MOHATHAMH: JAUCHEPCHUS, CTAHJAPTHOE OTKJIOHEHHE CIIy4yailHON
BEJIMYMHBI, TPUMEHATh CBOMCTBA IUCIEPCHUU CIy4YailHOW BETHUYMHBI (pacrpeleseHHs )
IpU PpELIEHUH 3aJad; BBIUUCIATH JUCHEPCHUI0 M CTAHAAPTHOE  OTKIOHEHHE
reOMEeTPUUYECKOro ¥ OMHOMHAIIBHOTO PacIpe/IeICHUN.

® Bpiuucnare BbIOOPOYHBIE XApaKTEPUCTHUKU 10 JIaHHOM BBIOOPKE U OLICHUBATh
XapaKTePUCTHUKU  TEHEpPaJIbHONH  COBOKYMHOCTH  JaHHBIX MO  BBEIOOPOYHBIM
xapaktepuctTukaMm. OTIeHUBAaTh BEPOSITHOCTH COOBITHH U TMPOBEPATH MPOCTEUIITHE
CTATUCTUYCCKUC T'UIIOTC3bI, IMOJIb3YACh U3YUCHHBIMU PACIIPCACICHUAMUA

1.4. KosimyecTBO YacoB HA OCBOEHHE MPOrpaMMbl U CIUIJIMHBI:
Jst crienuanbHOCTH:

25.02.08 DkcmmyaTarus 6€CUIOTHRIX aBUAIIMOHHBIX CUCTEM
VYyeOHas Harpys3ka (Bcero) - 316 gacos,

6 moMm uucie:
VYyeOHas Harpy3ka BO B3aUMO/JICHCTBHH C IpernoaaBaTeneM — 316 4acos;

6 mom uucie:
- 1abopaTopHbIC U MTpaKTUYECKHE 3aHATHS - ) yacoB
- caMocTosTenpHas padora — () yacoB



2. CTPYKTYPA M COJAEP)KAHUE YYEBHOM JUCIUILINHBI

2.1. O0beM yueOHOM NTMCHUILUIMHBI M BHAbI Y4eOHOH PadoThI

Bun yueOnoi paboThl O06Bem vacoB
Y4yeOHas Harpy3ka (Bcero) 316
Y4yeOHast HATPy3Ka BO B3aUMO/IeliCTBHM € NpenogaBarejieM, B TOM YHCJIe 316
[IpakTrueckue padoTel/ B HhopMe MPaKTUUECKON MOATOTOBKU 0/216
KonTponbHbie paboThI -
CamocTtosiTeibHas padoTa -
[IpomexyTouHas aTTecTanus (IK3aMeH) 10




2.2, Conep:xanue yueonoii nucuumiunbl ITY1.01 MaremaTuka

HaunmeHnoBanue Coaepxxanue yueOHOro MmaTepmuasa, JabopaTopHbie M NpaKTHYecKHe padoThl, O0bem yacoB | Popmupyembie
pa3/ieJIoB M TeM CaMOCTOsSITeJIbHasi padoTa 00y4YaroLuXCs KOMIIeTeHIIUH
1 2
Pa3zpnen 1.I1oBTOpeHHe Kypca MATEeMATHKH OCHOBHOI IIKOJIbI 20 OK1-O0K 07
Tema 1.1 Coaep:xkaHue y4eOHOro MaTepuaJia
Lenb n 3anaun ba3oBble 3HaHUS U yMEHUs 110 MaTeMaTHUKE B IPO(PECCUOHAIBLHON U B IOBCEHEBHOM 2
MaTeMAaTUKU IpU JIeSATEbHOCTH.
OCBOEHUU KomOunupoBaHHoe 3aHsTHE
CHEeLMATbHOCTH
Tema 1.2. Yucna u Conep:kanue yueOHOro MaTepuaJia
BBIUHCIICHUSI. JleiicTBUs HaZl NOJOKUTEIBHBIMU U OTPULIATEIBHBIMH YHCIIaMH, OOBIKHOBEHHBIMH U 2
Bripaxernns JNECSITUIHBIMH APOOSIMHU.
- JeiicTBus co creneHs Mu, (OpMYIIbI COKPAIIEHHOTO YMHOXKEHHSI.
NpeoGpa3oBAHHS KomOuHupoBanHoe 3aHsTHE
Tema 1.3. IIpodeccnonanbHO-OPHEHTHPOBAHHOE COAEPKaHUe (Coaep:KaHNe MPUKJIATHOIO 2
I'eoMeTpus Ha IVIOCKOCTH | MOAYJISA)
Buap! minockux Guryp v ux miomanb.
IIpakTHKO-OpUEHTHPOBAHHBIE 3a/1aUU B Kypce T€OMETPUU Ha IIOCKOCTH
Tema 1.4 Copepxanue yueOHOro MmarepuaJia 4
ITpouenTHbIe BoluKcaeHus | IIpocTele IpoLEHTHL, pa3Hble cr1ocoObl UX BbuucieHus. Cll0KHbIE IPOLIEHTHI
Tema 1.5 Coaep:xxaHnue y4eOHOro MaTepuaJia
VYpaBHeHus u Jlunelinble, KBapaTHbIE, APOOHO-JIMHEHHbIE YpaBHEHUS U HEPABEHCTBA 2
HEPaBEHCTBA
Tema 1.6 Copepxanue yueOHOIro MmarepuaJia
Cucrembl ypapHeHUH 1 CrniocoObl pelieHusi CUCTeM JUHEWHBIX ypaBHeHu#. IlomsTtust: marpuma 2x2 u 3x3, | 6
HCPaBCHCTB ornpenenuTesb MaTpuisl. Meton aycca. CuCTEMbl HETMHEWHBIX ypaBHEHHH. CHCTEMBI
HEPABEHCTB
KoMOuHMpoBaHHOE 3aHITHE
Tema 1.7 Copepxanue yueOHOIro marepuaJia
BxoaHoM KOHTPOJIb Brruucnenust u npeoOpa3oBaHus. YpaBHEHUS U HEPABEHCTBA. [ eoMeTpHs Ha TUIOCKOCTH | 2




| KonrposbHas pabora

Pasnen 2. IIpsiMble M IVIOCKOCTH B IPOCTPAHCTBE 20
Tema 2.1. Coaep:xxanue y4eOHOro MaTepuaJia
OCHOBHBIE MOHATHUSA [lpeamer crepeomerpun. OCHOBHBIE TOHATHUA (TOYKA, MpsMas, IUIOCKOCTb, | 2
CTEPEOMETPUH. npocTpaHcTBO). OCHOBHBIE aKCMOMBI cTepeoMeTpuu. Ilepecekaromuecs, napauiesibHble
PacnionoxeHne NpsAMBIX U | B CKpELIMBAIOIIUECS TpsMbie. [Ipu3HAK M CBOMCTBO CKPEIIUBAIOIIUXCS TPSMBbIX.
IJIOCKOCTEN OcHOBHBIE POCTPAHCTBEHHBIE (PUTYPBI.
KomOuHupoBaHHOE 3aHsTHE
Tema 2.2. Conep:xkanue yueOHOro MaTepuaJia
[lapaluIenbHOCTb IpsIMbIX, | 11apalienbHble  HpsaMas H  MmiockocTs. Ompenenenue. lpusnak. CsoiictBa (¢ | 6
HPAMOH 1 TIOCKOCTH, nokaszatenbcTBoM). [lapamnenshbie miuockoctu. Onpenenenue. [Ipusnak. CsoiicTBa (¢
Jl0Ka3aTeabcTBOM). TeTpasap M ero snaeMeHTsl. [lapamienenunen M €ro 3JIE€MEHTBHI.
TLIOCKOCTEH CpolicTBa NPOTHUBONOJOXKHBIX T'paHEH M AuaroHaned napamienenunena. Ilocrpoenne
ceueHuil. Perienue 3agauy.
KombOunupoBanHoe 3aHstue
Tema 2.3. Copaepxanue yueOHOIro MmaTepuaJia
[lepreH UKy IPHOCTD [lepnennukynspusie npsmble. IlapamienpHble HpsiMble, MEPHEHIUKYISPHbIE K | 2
TIPSIMBIX, TIPSIMOIL 1 110ckocTH. lIpu3Hak nepneHauKyJIIpHOCTH MPSAMOM M IUIOCKOCTH. JlOKa3aTenbCTBO.
IUIOCKOCTH, TUIOCKOCTEH Ilepnennukynap u  HakioHHas. llepnengukymspuele  iockoctu.  IlpusHak
NEPIEHIUKYJIAPHOCTH IUIOCKOCTEN. [[0Ka3aTenbCeTBO.
PaccTosiHus B IPOCTPAHCTBE
KomOunupoBaHHoe 3aHITHE
Tema 2.4. Copepxanue yueOHOIro Mmarepuajia
Teopema o Tpex Teopema o Tpex mnepneHauKyisapax. JlokazaTenabCcTBO. YToid MeXAy npsamoil u | 4
HEepPIeHANKYIIIpax IJIOCKOCTBI0. YT0JI MEXY INIOCKOCTSMHU
KoMOuHMpOBaHHOE 3aHITHE
Tewma 2.5. IIpodeccnonanbHO-OPHEHTHPOBAHHOE CO/AepkaHHe (coAepiKaHUe TPHUKJIAJTHOIO
[TapannensHele, MOJYJ151)
NEepIEeHIUKYIIpHBIE, Axkcuomsl crepeoMeTpu. [lepneHauKyIsIpHOCT NPSMOM U INIOCKOCTH, NapaJuIeIbHOCTD | 4
CKpEIINBAIOIINECS JBYX MPSIMBIX, IEPHEHAUKYISAPHBIX INIOCKOCTH, NEPIEHAUKYIPHOCTD IIOCKOCTEN
npsiMbIe
Tewma 2.6. Coaep:xkaHue y4eOHOro MaTepuaJia
Pemenue 3agau «PacnosnoxkeHre npsiMbIX U TUIOCKOCTENW B IPOCTPAHCTBE. 2

Pemienue 3agau. [psmbie

" IJIOCKOCTH B

IleprieHAUKYIAPHOCTD U NApauIEIbHOCTD MPSIMBIX U MI0cKocTel. CKpelyBaromuecs
IPSAMBIE

OK1 - OK 07




IIPOCTPAHCTBE Konrponsnas padora
Pa3nen 3. KoopauHaThl 4 BEKTOPbI 16
Tema 3.1 Conep:xkaHue y4eOHOro MaTepuaJia OK1-O0K 07
JlexapToBbl KOOpAMHATBL | JlekapToBBI KOOpAWHATHI B MpocTpaHcTBe. llpocrteiimme 3amauyu B KoopauHartax. | 4
B [IPOCTPAHCTBE. PaccrosiHrie Mexay IByMsi TOUKaMU, KOOPAMHATHI CEpEAMHBI OTPE3Ka
Paccrosinue Mexy nByMs | KoMOMHHPOBAHHOE 3aHATHE
toukaMu. KoopauHatsl
CepeUHbBI OTPE3Ka
Tema 3.2 Coaep:xkaHue y4eOHOro MaTepuaJia
Bekropel B npocTtpancTse. | Bextopsl B mpocTpaHcTBe. ClIOKEHHE U BHIYMTAHHE BEKTOPOB. Y MHOKEHHE BEKTOpa Ha | 6
VYron Mexay BekTopamu. | yucno. KomruianapHbie BekTOpbl. CKalsipHOE NMPOU3BEICHHE BEKTOPOB. Pasnmoxenue
CxansapHOE IPOM3BEJECHNE | BEKTOpa IO TPEM HEKOMIUIAaHAPHBIM BekTOopaMm. KoopaumHaThl BEKTOpa, CKaIspHOE
BEKTOpPOB IIPOU3BE/ICHNE BEKTOPOB B KOOPAMHATAX, YIOJl MEXKAY BEKTOPaAMH, YroJl MEXy MpsIMON
U TJIOCKOCTBIO, YTOJI MEXIY IJIOCKOCTAMH. YpaBHEHHE IUIOCKOCTH. ['eomeTpuueckuii
CMBICJI OIIpeieNTuTeNs 2X2
KomOunnpoBaHHOE 3aHsTHE
Tema 3.3 IIpodeccnoHAIbLHO-OPUEHTHPOBAHHOE COAEpPKAHME (COHepKaHUe TMPHUKJIATHOIO
[IpakTuko- MO/1YJIfA)
OpUeHTHpOBaHHbIE 3a1auu | KoopauHaTHasi TUIOCKOCTh. BplunciieHne paccTOSHMM W IUIOHIaJe Ha IUIOCKOCTH. | 3
Ha KOOpAMHATHOU | KonnuecTBeHHBIC pacyeThl
IJIOCKOCTH
Tema 3.4 Coaep:xxanue y4eOHOro MaTepuaJia
Perenue 3aau. Pemenue 3amgau «/lekapToBbl KOOpAMHATHI B IPOCTPaHCTBE. BEKTOpHI B MpocTpaHCTBE. | 2
KOOD/IHHATEI H BEKTODEI CroxeHre U BBIYMTAHHE BEKTOPOB. YMHOKEHHE BEKTOpa Ha uucio. KomruianapHsie
BEeKTOpbl. CKalsIpHOE MPOU3BEACHHE BEKTOPOB. PasiiokeHHe BEKTOpa IOTPEM
HEKOMIUJIaHApHBIM BekTOpaM. [Ipocreitmme 3amaun B koopauHaTax. KoopauHaThl
BEKTOPA, PACCTOSIHHME MEXKIY TOYKaMHU, KOOpJAMHATBl CEPEAMHBI OTpPE3Ka, CKAISIPHOE
MIPOU3BEICHHE BEKTOPOB B KOOPAMHATAX, YTOJ MEXKAY BEKTOPAMH, YTOJI MEXY MPsIMOi
U TUIOCKOCTBIO, YTOJI MEXKAY TUIOCKOCTSIMID)
KonTponbHas pabota
Paznen 4. OcHoBbl TpUroHOMeTpUH. TpuroHomMerpuyeckue GyHKIUU 40 OK1-O0K 07
Tema 4.1. Conep:xkanue yueOHOro MaTepuaJia
TpuroHomMeTpudecKue Panuannas mepa yria. IloBopoT Touku BOKpyr Hauaja koopauHat. OnpezaeneHue 4

CHHYCa, KOCMHYCa, TAHI'CHCAa U KOTAaHI'CHCA. 3Haku CHHYCAa, KOCMHYCa, TAHI'CHCA U




(GyHKINU TPOU3BOIBHOTO
yria, yncia. Pannannas n
rpajaycHasi Mepa yria

KOTAHI'CHCA 10 YCTBCPTAM. 3aBUCHMOCTD MCXKAY CHHYCOM, KOCUHYCOM, TAHT'CHCOM U
KOTAaHT'CHCOM OAHOTI'O M TOI'O KC yI'Jid

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 4.2

OcHoBHbIE
TPUTOHOMETPUYECKUE
TOKJECTBA.

@opMyJIbl IPUBEACHUS

Conep:kanue yueOHOro MaTepuaJia

Tpuronomerpuueckue ToxkaecTsa. CUHYC, KOCUHYC, TAHT'€HC U KOTAHI'€HC YIJIOB a U - a.
®opMyibl IPUBEICHHUS

KOM6I/IHI/IpOBaHHOC 3aHATHUC

Tema 4.3

CuHyc, KOCUHYC, TAHT€HC
CYMMBI U Pa3HOCTH JBYX
yria0B.CHUHYC U KOCUHYC
JIBOMHOTO yria.Popmyiibl
MIO0JIOBUHHOI'O yrja

Coaep:xxanue y4eOHOro MaTepuaJia

Cymma 1 pazHocTh cuHycoB. CymMMa U pa3HOCTb KOCUHYCOB. CHHYC U KOCUHYC
nBOMHOTO yriaa. ®opmysel mojoBUHHOTO yria. [IpeoGpazoBanusi cymMMbl
TPUTOHOMETPUUYECKUX (DYHKLNH B MPOU3BEICHUE U IPOU3BEICHUS B CyMMY. Bripaxenue
TPUTOHOMETPUUECKHUX (YHKIIMI Yepe3 TAHT'€HC MOJIOBUHHOTO apryMeHTa.
[TpeoOpa3oBaHus MPOCTEHIINX TPUTOHOMETPUIECKHUX BBIPAKCHUN

KomOunupoBanHoe 3aHsTHE

Tema 4.4. OyHKIMH, UX
CBOICTBA.
Crioco05I 3a7aHust

Conep:xkaHue y4e0HOro MaTepuaJjia

OO6macTh onpeaesieHus] 1 MHOYKECTBO 3HaueHU QyHKImid. YETHOCTD, HEYETHOCT,
nepruoAnIHOCTh pyHKIMH. CriocoOBI 3a1aHus () YHKITHIA

GyHKLMi KoMOMHHPOBAHHOE 3aHATHE
Tema 4.5 Coaep:xxanue y4eOHOro MaTepuaJia
Tpuronomerpuueckue OO6acTh onpeIeNIeHUs] 1 MHOYKECTBO 3HAYCHUN TPUTOHOMETPUUICCKUX (DYHKITHH.

(bYHKIMU, UX CBOWCTBA U
rpaduKu

YETHOCTh, HEUETHOCTD, IEPUOAUYHOCTh TPUTOHOMETpUUYECKUX (yHKLMI. CBONCTBA U
rpaduku GYHKIUH Yy = cOS X, Yy =sin X, y = tg X, y = ctg X.

Komb6unnpoBaHHoe 3aHATHE.

Tema 4.6 Conep:kanue yueOHOro MaTepuaJia

IIpeobpaszoBanue

rpauKoB

TPUTOHOMETPUYECKUX CxatHe U pacTsbkeHue rpadukoB TpUuroHomeTpudeckux pynkuuii. IlpeodpazoBanue
byHKUIMH rpauKOB TPUTOHOMETPHUYECKUX (PYHKIUH

Tema 4.7 IIpodeccrnonaIbHO-OPHMEHTHPOBAHHOE COepP:KaHUe (CoAePKAHUE MPUKJIATHOTO
Onucanue MOAYJIsl)

IIPOU3BOJCTBEHHBIX Hcnonb30BaHuE CBOMCTB TPUTOHOMETPUYECKUX (YHKLUH B TPO(ECCHOHAIBHBIX

MMponcCCOB C ITOMOIIBIO

3agadax




rpaduKoB PyHKITHIA

Tema 4.8 OOGpaTHbIC

Coaep:xxaHue y4eOHOro MaTepuaJia

TPUTOHOMETPUUECKHE OO6parnbie TpuronomeTpuueckue GyHkiuu. Mx cBoiicTBa u rpaduxu 2
GbyHKIIH KomOunupoBanHoe 3aHsTHE
Tema 4.9 Conep:kanue yueOHOro MaTepuaJia
Tpuronomerpuueckue VYpaBHEHHE cOs X = a. YpaBHEHUE sin X = a. YpaBHEHHeE (g X = a, ctg X = a. Pemenue 8
YPaBHEHUS U HEPABEHCTBA | TPUTOHOMETPUUYECKUX ypaBHEHU OCHOBHBIX THIIOB: IPOCTEHIIIHE
TPUTOHOMETPUUECKHUE YPAaBHEHUS, CBOJSLINECS K KBaIPaTHBIM, pEIIaeMble
pa3noKeHUEM Ha MHOXKUTEH, OTHOpOAHbIE. [IpocTeiinre TpuroHoMeTpruueckue
HEpaBEHCTBA
KoM0OuHMpoBaHHOE 3aHATHE.
Tema 4.10 Coaep:xxanue y4eOHOro MaTepuaJia
CHCTeMBI Cucrembl MPOCTENIINX TPUTOHOMETPUUYECKUX YPABHEHUI 2
TPUTOHOMETPHYECKHX KomOunupoBanHoe 3aHsTHE
ypaBHEHUH
Coaep:xxanue y4eOHOro MaTepuaJia
Tema 4.11 [Ipeobpa3oBanue TPUTOHOMETPUUYECKUX BhIpaKeHUH. Pelienne TpuronoMeTpuyecKkux 2
Pemenue 3a1a4, OCHOBBI YpaBHEHU ¥ HEPABEHCTB B TOM YHCJIE C MCTIOJIH30BAHUEM CBOWCTB () YHKITHIA.
TPUTOHOMETPUH. KonTponbhas pabora
Tpuronomerpuyeckue
byHKIIH
Pa3nen 5. KommjiiekcHbIe YHCIa 8 OK1-O0OK 07
Coaep:xxanue y4eOHOro MaTepHuaJia
ITonarue komiuiekcHoro yncia. ConpsykeHHbIe KOMIUIEKCHBIE YHCTIa, MOAYIb U 4
apryMeHT KOMIUIeKCHOro yrcia. dopma 3anucu KOMIUIEKCHOTO Yucia (TeoMeTpudeckas,
TPUrOHOMETpHUECKas, anredpanueckas). ApupmeTndeckre 1ecTBUs C KOMIUIEKCHBIMU
Tema 5.1 qUCIIAMH
KommiekcHble uncna KomOunnpoBaHHoe 3aHsTHE
Conep:kanue yueOHOro MaTepuaJia
BrImonHeHne pacueToB C MOMOIIBIO KOMILJIEKCHBIX Yncel. [Ipumepsl ucnonb3oBaHus 4
Tewma 5.2 [Ipumenenue KOMIUIEKCHBIX YUCEIl
KOMIUIEKCHBIX YHCE [IpakTHyeckoe 3aHsTHE
Pa3zpnea 6. IlpousBonnas pyHKI MM, ee IPUMEHEHHUE 40 OK1-O0OK 07

Tema 6.1

Conep:xaHue y4e0HOro MaTepuaJjia




[lonsTHE IPOU3BOIHOM.
®opmybl 1 IpaBUIa
Qg depeHpoBaHUS

OmnpeneneHne YUCIOBOM MOCIEIOBATEIBLHOCTH U CIIOCOOHI ee 3ananus. CBoiicTBa
YHCIIOBBIX MOCJeN0BaTeNbHOCTEH. OnpeneneHue npeaesna nociae10BaTeIbHOCTH.
Berancnenue npeaenos nocnenoBatenbHocTe. [Ipenen Gpyakumny Ha 6€CKOHEYHOCTH.
[Ipenen ¢ynkuuu B Touke. [Ipupamenue aprymenta. [lpupamenue ¢pyaxiun. 3aaayu,
MPUBOJISIINE K TOHITHIO TPOU3BOAHOM. OnpeiesieHre mMpou3BOIHON. AJITOPUTM
OTBICKAHUSI TPOU3BOAHON

KOM6I/IHI/IpOBaHHOC 3aHATHUC

Tewma 6.2 [IponsBogHble
CYMMBI, Pa3HOCTH
IIPOU3BENICHHUS, YACTHOT'O

Coaep:xxanue y4eOHOro MaTepuaJia

®opmynsl quddepenpponanus. [Ipasuna nuddepeHunpoBaHus

KoMOuHMpOoBaHHOE 3aHITHE

Tema 6.3

[Ipoussoansie
TPUTOHOMETPUUECKUX
¢bynkuuii. [IponsBoanas
CJIOKHOU (YHKITUU

Coaep:xxanue y4eOHOro MaTepuaJia

Onpenenenue cinoxHon pyHkuK. [Ipon3BoaHAs TPUTOHOMETPUUECKUX (QYHKIIUM.
[TpousBoHast CI0XKHON PYHKIIUH

KOM6I/IHI/Ip0BaHHOC 3aHATUC

Tema 6.4

Conep:xxanue y4eOHOro MaTepuaJia

IonsTne o [Tonsite HenpepbiBHON (yHKIMU. CBOWCTBA HETIPEPHIBHOM (QyHKIMU. CBSA3b MEXKTY
HENPEPLIBHOCTH HEMPEPBIBHOCTHIO U TP PEpeHINPYEMOCThIO PYHKIIMU B TOUKE. AJTOPUTM pELICHUS
dyskiun. Merox HEPAaBEHCTB METOJIOM UHTEPBAJIOB

HHTCPBAJIOB KomOuHupoBaHHOE 3aHITHE

Tewma 6.5 Copepxanue yueOHOro Mmarepuajia

I'eomeTprueckuit u
¢buznyecKkuil CMbICIT

['eomeTpuueckuii CMBICT TPOU3BOIHON (DYHKITUU - YTIIOBOUM KOI(PHUIIMESHT KacaTeIbHON
K rpa¢uKy QyHKIMU B TOUKE. YpaBHEHHE KacaTelbHOU K rpaduKy QyHKIUU. AITOPUTM

IIPOU3BOJHON COCTaBJICHUS YpaBHEHMsI KacaTesbHOM K rpaduky pyHkuun y=f(x)
KoMmOuHMpoBaHHOE 3aHSTHE
Tema 6.6 Conep:kanue yueOHOro MaTepuaJia
OU3NIECKUIT CMBICIT duznueckuii (MEXaHHUECKHIi) CMBICI MPOU3BOIHOM - MTHOBEHHAsI CKOPOCTh B MOMEHT
IIPOU3BOJHON BpeMeHH t: V=S ° (1)
B
po¢eCCUOHATBHBIX
3a/1ayax
Tema 6.7 Coaep:xxanue y4eOHOro MaTepuaJia

MOHOTOHHOCTb ()YHKIIHH.

Bospacranue u yosiBaHue (QyHKIIMH, COOTBETCTBHE BO3pACTAHUS U yOBIBAaHUS (PYHKIIUU
3HAKy pou3BoiHOH. [IoHATHE NPON3BOIHON BBICIIETO MOPSIIKA, COOTBETCTBHE 3HAKA




Touku 3xkcTpeMyma

BTOPOM MPOU3BOJHON BBIMTYKJIOCTH (BOTHYTOCTH) (DYHKIIMU HA OTpe3Ke. 3a1auu Ha
MaKCHMyM ¥ MUHUMYM. [IOHATHE aCHMOTOTHI, CIIOCOOBI UX ONpEeNICHNs. ANTOPUTM
ucclieIoBaHMs (PYHKIIMM U TIOCTPOEHUS ee TrpaduKa ¢ MOMOIIBIO TPOU3BOIHOMN. J[poOHO-
JTUHEeHass QyHKIUs

KOM6I/IHI/IpOBaHH06 3aHATHUC

Tema 6.8 Conep:xxaHue y4eOHOro MaTepuaJia
Hccnenosanne ¢pyukuuii | iccaenosanue QyHKIMU HAa MOHOTOHHOCTD M IIOCTPOEHHE rPa(UKOB. 4
u noctpoenue rpapuxos | KomMOrHMpoBaHHOE 3aHATHE
Tema 6.9 Haubonbmee n | Comep:kaHue y4eOHOT0 MaTepuasa
HaVMEHbIIIEE 3HAUCHUS HaxoxneHre HanbobIIero 1 HaMMEHbIIETro 3HaYeHUH PYHKIUH, MOCTpoeHNe rpaguKoB | 2
GyHKIIH MHOTOYJICHOB C MCIOJIb30BaHUEM alapaTa MaTeMaTHYeCKOro aHajau3a
KomOunupoBanHoe 3aHsTHE
Tema 6.10 Haxoxnenue IIpodeccrnonaIbHO-OPHMEHTHPOBAHHOE COAepP:KaHUe (COAePKAHUE MPUKJIATHOTO
ONTUMAJILHOT'O MOYJIfA)
pe3yJpTaTa ¢ IIOMOILBIO
MIPOU3BOJHOMN B HaunmMensbiiee 1 Haubospliee 3HaYeHUE (YHKIUU 6
MPAaKTUYECKHX 3a7a4ax
Tema 6.11 Coaep:xxaHue y4eOHOro MaTepuaJia
PellcHue 3a/1a4. Pemenue 3anauy «@opmynsl 1 npasuia nuddepenunpoBanus. VccnenoBanue Gynkmmii | 2
C MIOMOIIIBIO MTPou3BoIHOM. Haubosbiee u HaMeHblee 3HaYeHUsT (PYHKIIUN
[IpousBogHas GpyHKIMH, K 6
OHTpOJIbHAs paboTa
ee MpUMEHEHHUe
Pa3znesn 7. MHOTOrpaHHHUKH ¥ TeJIa BpalleHUs 42
Tema 7.1 Copepxanue yueOHOIro MmarepuaJia
Bepmunsl, pebpa, rpann | [IoHATHE MHOrOrpaHHuKa. Ero snemMeHTsl: BepiunHbl, pedpa, rpanu. Jnaronais. 2
MHOTOI'PaHHUKA CeuyeHue. BBIHYKJ'II)Ie M HCBBIITYKJIBIC MHOI'OI'PaHHUKH
KomOuHMpoBaHHOE 3aHSTHE
Tema 7.2 Conep:kanue yueOHOro MaTepuaJia
Ipusma, ee [Nonsitue npusmel. Ee ocHoBaHMA U 60KOBBIE rpaHu. BeicoTa mpusMel. IIpsmas u 2
COCTaBJIAIONuME, ceuenue. | HAKIOHHAS mpusma. IpasuibHas npusma. Ee cedenne
[IpsiMast U paBHIIbHAS KomOnHupoBaHHoOe 3aHsTHE
IPU3MBI
Tema 7.3 Conep:kanue yueOHOro MaTepuaJia
[Mapannenenunen,kyo. [Napannenenunen, cBOMCTBa MPSAMOYTOJILHOTO Mapaenenumnena, kyo. Ceuenue Kyoa, 2

CeueHue Kkyo0a,

napauicJacnuicaa




napajiesenurea KoMOMHUPOBAHHOE 3aHATHE
Coaep:xxaHue y4eOHOro MaTepuaJia
Tema 7.4 [Mupamua u ee snemenThl. Ceuenne nupamuasl. [IpaBuinbHas nupamuga. Y ceueHHas

IMupamuna, ee
COCTaBIIAIOIUE, CEYCHHUE.
IIpaBunpHas nupaMuia.
Ycedennas nupamuia

MpaMuia

KoMOuHMpOBaHHOE 3aHITHE

Tema 7.5

boxoBas u mmonHas
[IOBEPXHOCTH IIPU3MBI,
MUPaMUIBI

Conep:xkanue yueOHOro MaTepuaJa

[Tnomaas 6OKOBOM M MOJTHOW MOBEPXHOCTH MPU3MBI, TUPAMUIBI

KOM6I/IHI/IpOBaHHOC 3aHATHUC

Tema 7.6
CummeTpus B Kyoe,
napaJuiesenurese,
npu3Me, THpaMHJIe

Conep:xkanue yueOHOro MaTepuaJa

CI/IMMeTpI/IH OTHOCHUTCIIBHO TOYKH, HpﬂMOfI, IIJIOCKOCTH. CI/IMMeTpI/IH B I(y'6€,
napauiCJacnuincac, mpusmMe, nupamMmuac

KomOunupoBaHnHoOe 3aHsTHE

Tema 7.7
[Ipumeps! cumMMeTpuil B
npodeccuun

IIpodeccrnonaIbHO-OPHMEHTHPOBAHHOE COlepP:KaHUe (COAePKAHUE NIPUKJIATHOTO
MOJYJIfA)

CuMMeTpusi B IPUPOJE, APXUTEKTYpe, TEXHUKE, B OBITY

HpaKTI/I‘{eCKOC 3aHATHUC

Tewma 7.8 IlpaBunbHble
MHOTOTPaHHHUKH, HX
CBOMCTBA

Coaep:xxanue y4eOHOro MaTepuaJia

ITonsiTue IMPaBHUJILHOT'O MHOI'OI'PaHHUKA. CBolicTBa IMPAaBUJIbHBIX MHOI'OI'PAHHUKOB

Tema 7.9

[unuuap, ero
cocrapigiomue. CeuecHue
UIHH]IpA

Coaep:xxaHue y4eOHOro MaTepuaJia

Humuaap u ero sneMenThl. CedeHue MmHIpa (TapayiyieIbHOe OCHOBAHUIO U OCH).
PazBeprka nmimHapa

KoMOuHMpoBaHHOE 3aHITHE

Tema 7.10

Konyc,
COCTaBJISIOLIHE.

€ro

CeueHue KoHyca

IIpodeccrnonaIbHO-OPHMEHTUPOBAHHOE COAeP:KaHUe (COAePKAHUE IPUKJIATHOTO
MOJYJIsl)

Konyc u ero anementsl. CeueHne koHyca (apajuieibHoe OCHOBAHHIO U ITPOXOJsIIee
4yepe3 BepIINHY), KOHHYecKue ceueHus. PazBepTka KoHyca

KOM6I/IHI/Ip0BaHHOC 3aHATUC




Tema 7.11

Coaep:xxanue y4eOHOro MaTepuaJia

VYcedeHHblil KOHYC. Yceuennsiit konyc. Ero obpasyromas u Beicota. CeueHne yceueHHOTO KOHyca 2
Cedenue ycedeHHOro Kom0OunupoBanHoe 3aHsTHE
KOHyca
Tema 7.12 Copepxanue yueOHOro Mmarepuajia
Ilap u chepa, ux ceuenus | LLap u cpepa. Bsaummuoe pacrnonoxenne chepst 1 miockoctd. CedeHue mapa, ceper 2
KoMmOunnpoBaHHOE 3aHSATHE
Tema 7.13 Copepxanue yueOHOIro MmarepuaJia
[Toustre 00 o0veme Tena. | [lonstue 06 o6beme Tena. O6beM Kyda U IPSIMOYroJIbHOTO Mapaienenunena. Oovem 4
OTHOmEHNE 06BEMOR NpU3MbI U IMHApa. OTHOIIEHHE 00beMOB MOJOOHBIX Tel. I 'eOMeTpHUECKH CMBICT
onpeaenuTens 3-ro nopsijaka
MMOJOOHBIX TE pel PAA
KomOunupoBaHHoe 3aHsTHE
Tema 7.14 Copepxanue yueOHOro MmarepuaJia
OOBEMBI U TII0IATN O6bembl mupamuabl U KoHyca. O6bem mapa. [lnomnanu noBepxHocTel Ten 2
MIOBEPXHOCTEN TEI KomOunnpoBanHoe 3aHsTue
Tewma 7.15 KomOunanuu Copepxanue yueOHOro Mmarepuajia
MHOTOI'PaHHUKOB U TeJ KoMOuHanmu reoMeTpuieckux Tei 4
BpalleHUs
Tema 7.16 Copepxanue yueOHOro Mmarepuajia
I'eomeTprueckue Hcnonp3oBanue KoMOMHALMN MHOTOTPAaHHUKOB U TEJ BPAIIEHUS B TPAKTUKO- 4
KOMOMHAIMK Ha NMPaKTHKE | OPUEHTUPOBAHHBIX 3ajauax
Conep:kanue yueOHOro MaTepuaJa
Pemenne 3anau «O0BEMBI U TUIOIIA M TOBEPXHOCTH MHOTOIPAHHUKOB U TEJl 2
Tema 7.17 BPALICHI)
Pelnenye 3a1a4. KonrponsHas pabota
MHoOrorpaHHuKHy U Tena
BpaLlCHHS
Pazpnea 8. IlepooOpa3nas pyHKuMH, ee IPUMEHEHHE 14 OK1- 0K 07
Tema 8.1 Coaep:xxanue y4eOHOro MaTepuaJia
[lepBooOpasHas ¢pyHKuMuU. | 3a7a4a 0 BOCCTAHOBJICHNUHU 3aKOHA ABIKEHHS 10 U3BECTHOU cKopocTH. [lonsaTne 2

HpaBI/IJ'Ia HaXOXIACHUA

HHTCTPHUPOBAHUS. O3HaKoOMJICHHE C TTOHITHEM HHTCTpalia 1 nepBoo6pa3H0171 JJIA




epPBOOOPA3HBIX ¢byaknun y=f(x). Pemrenne 3amaq Ha CBS3b IEPBOOOPA3HON U €€ MMPOU3BOIHOM,
BBIUKCJICHHE NTePBOOOpa3HON i JaHHON GyHKIuH. Tabnuua hopMyn A HAXOXKACHUS
nepBooOpa3HbIX. M3yueHune npaBuiia BEIYUCICHHS IEPBOOOPA3HOM
KoMOuHMpOBaHHOE 3aHITHE
Tema 8.2 Coaep:xxanue y4eOHOro MaTepuaJia
[Tnomans 3anauu, NPUBOAALIME K TIOHATHIO ONPEEIIEHHOT0 UHTErpajla - O BBIYUCICHUM IJIomaau | 2
KPUBOJINHENHOU KPUBOJMHENHOH Tparneuuy, o nepeMelieHnu Touku. [lonstue onpenenéHHoro
Tpaneuuu. @opmyia uHTerpaia. ['eomerpuyeckuii 1 GU3NIECKUIl CMBICI ONPECIICHHOTO HHTETpaIa.
HeroTona - Jleitoauna ®opmyna Herotona—Jleiibnuia
KoMOuHnpoBaHHOE 3aHsTHE
Tema 8.3 Coaep:xxanue y4eOHOro MaTepuaJia
Heonpenenennsrii [loHsiTHE HEONPEIEIEHHOIO HHTErpajla 2
KomOunupoBanHoe 3aHsTHE
u
ONpPEAECICHHBIN
MHTErPAJIbI
Tema 8.4 Coaep:xkaHue y4eOHOro MaTepuaJia
[Tonsitie 06 ['eomeTprUyEeCKHil CMBICIT ONPEETIEHHOTO HHTErpaia 2
OIpeeJICHHOM MHTerpane | KomMOMHUpOBaHHOE 3aHATHE
KaK IJIOIA 1
KPUBOJIMHEHHOU
Tpaneuuu
Tema 8.5 IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COAeP:KaHUe (COAePKAHUE IPUKJIATHOTO
OnpeneneHHbll MHTETPAN | MOAYJISA)
B ['eomeTpuueckuii cMbica onpezeneHHoro nurerpana. @opmyna HetotoHna - JleiiOHuIA. 4
KU3HU Pemenue 3a1ay Ha MpUMEHEHHE UHTETpaa Uil BHIYUCICHUS GU3NYECKUX BETUYHUH U
IJIoMaAen
[IpakTHUecKoe 3aHATHE
Tema 8.6 Coaep:xxaHue y4eOHOro MaTepuaJia
Pemenue 3anau. Pemenue 3amau «IlepBoobpaznas Gpynkumu. [IpaBuia HaxoxaeHus neppooopasueix. Ee | 2
[lepBooOpasnas ¢pyHKIMH, | IPUMEHEHHE
€€ PUMEHEHUE KontposnbHas pabota
Pasznen 9. Crenenn u kopuu. CrenenHasi QyHKIust 14 OK1-O0K07

Tema 9.1

| Conepsxanue yueGHOro Marepuasa




Crenennast pyHKIUS, €€
CBOMCTBA

IlonsiTue KOpHA nN-OM CTENEHU W3 ACHUCTBUTENBHOrO uucia. Pynkumu y = VX Hx

cBoiicTBa 1 rpaduku. CBOKWCTBA KOPHS N-OW CTCTICHH

KOM6I/IHI/Ip0BaHHOC 3aHATUC

Tema 9.2 Conep:kanue yueOHOro MaTepuaJia
[IpeoOpazoBanue [TpeobpazoBanue UPPAIMOHATEHBIX BBIPAKESHUN 2
BBIPAKECHUM C KOPHAMM II-
Ol CTENeHn KomOuHMpoBaHHOE 3aHsTHE
Tema 9.3 Conep:kanue yueOHOro MaTepuaJia
CROMCTBA CTEIEHH C [Tonatue cTeneHu ¢ Jr0OBIM PAlIMOHAIBHBIM MOKa3aTeneM. CTeneHHble GyHKINU, UX 2
pALOHAIbHBIMH CBOMWCTBA U TrpaduKu
NeHCTBUTEIHHBIM KomOunupoBanHoe 3aHsTHE
MOKa3aTeIsIMU
Tema 9.4 Copepxanue yueOHOIro MmarepuaJia
Pemenue PaBHOCWIIBHOCTB HpPAaLIMOHAJIBHBIX YPABHEHUN U HEPABEHCTB. METO/IbI UX PELIEHUS. 4
HppaliOHAIbHBIX Pemenue nppalivoHalbHbIX YpaBHEHUI U HEPABEHCTB
YpaBHEHUH U HEPABEHCTB
KomOuHupoBaHHOE 3aHITHE
Tema 9.5 Copepxanue yueOHOro Mmarepuajia
CreneHu ¥ KOPHH. Pemenue 3anauy «Onpenenenue creneHHoN ¢yHkmu. Vicrnonb30BaHue ee CBOWCTB MPH 2
Crenennas QyHKIHs pELICHUU YPAaBHEHUI U HEPABEHCTBY
KonTponbHas pabota
Pa3znenl0. Iloka3arenbHast pyHKIUSA 16 OK1-O0OK 07
Tema 10.1 IlokasatensHas | Coaep:kanue yueOHOro MaTepuaJia
(yHKLHS, ee cBoiiCTBa Crenenb ¢  MNpPOM3BOJBHBIM  JIEUCTBUTENIBHBIM  TOKa3zaTteneMm.  Omnpenenenue | 4
MoKa3aTenbHOM (YHKIMHU, €€ CBOHCcTBa M rpaduk. 3HAKOMCTBO C NpPHUMEHEHHEM
nokasareiabHOH GyHKIMHU. PeleHne mMoka3aTeabHBIX YpaBHEHUN (YHKIIMOHAIBHO-
rpadM4ecKUM METOIOM
KomOunupoBaHHoe 3aHsTHE
Tema 10.2 Copepxanue yueOHOIro Mmarepuajia
Pemenne mokaszaTenbHBIX YpPaBHEHHMM METOJOM YpaBHUBaHMs IOKazaresieid, MeTojaoM | 6

Penrenue nokasateinLHBIX
YpPaBHEHUH U HEPABEHCTB

BBEJICHUS HOBOIl NEpeMEeHHOH, (YHKIMOHAIbHO-TpapuueckuM MeTofoM. Pemienue

IMOKa3aTCJIbHbIX HCPABCHCTB




Tema 10.3

Coaep:xxaHue y4eOHOro MaTepuaJia

CurcTeMBI MOKa3aTesueix | PEUICHHE CUCTEM MOKa3aTEIbHBIX YPABHEHUI 4
YpaBHEHHUN KombOunnpoBanHoe 3anstue
Tema 10.4 Conep:xkanue y4eOHOro MaTepuaJia
Pemenue 3aaau. Pemenue nokazarenpHbIX YpaBHEHHI METOJIOM YpaBHUBAHU MMOKa3aTelleld U METOAOM 2
IToka3zarenbHas GyHKIMS | BBEJACHHUS HOBOM NepeMeHHOM. Pemenne nokasareabHbIX HEPaBEHCTB

KonTponbhas pabora
Paznen 11. Jlorapugmsbl. Jlorapupmuueckas pyHKumus 22 OK1-0K07
Tema 11.1 Copepxanue yueOHOro Mmarepuajia
Jlorapudm uucna. Jlorapudm uncna. JlecaTuuHbIi 1 HATYPATBHBINA JOTAPU(MBI, YUCIIO € 4
HecATHHBIH Kom0uHMpoBaHHOE 3aHsTHE
"
HaTypajabHbII
sorapuMbl, YUCIIO €
Tema 11.2 Copaepxanue yueOHOro MaTepuasa
CaoiicTBa J1orapu(pmMoB. .

p¢ CaoiictBa sorapudmon. Onepanus JorapuGMupoBaHHUsL. 4

Onepanus

KomOunupoBanHoe 3aHsTHE
norapupMUpOBaHHS
Tema 11.3 Conep:kanue yueOHOro MaTepuaJia
Jlorapudmuueckas Jlorapudmuueckast QyHKIUS ¥ ee CBOMCTBA 2
byHKIM, ee CBOICTBa KomOunupoBaHHoe 3aHsTHE

Coaep:xxanue y4eOHOro MaTepuaJia

[Tousitre norapupmuueckoro ypasHeHus. Oneparys mOTeHIUpoBaHUusA. Tpu OCHOBHBIX | 6

METOJ1a PELEHUS JIOTapU(PMUUECKUX ypaBHEHUI: QYHKIIMOHAIBHO-TpadUIeCcKuii, METOA
Tema 11.4 Pemenne MOTEHIIMPOBAHUS, METO]I BBEJIEHUSI HOBOM nepeMeHHo. Jlorapudmuueckue
norapu(pMUIECKUX HEPABEHCTBA
ypaBHeHUH U HepaBeHCTB | KoMOMHMpOBaHHOE 3aHATHE

Conep:xkanue yueOHOro MaTrepuaJa
Tema 11.5 Cucremsl =

AJNTOpPUTM PELIEHUS CUCTEMbI YpaBHEHUNA. PaBHOCHMIIBHOCTB JIoTapu(pMUYECKIX 2

norapupMUIECKUX
YpaBHEHUH

YpPaBHEHUI U HEPABEHCTB




KoMOuHMpOBaHHOE 3aHITHE

Tema 11.6
Jlorapugmsl B ipupoae u
TEXHHUKE

HpO(l)eCCI/IOHaJII)HO-Opl/IeHTI/IpOBaHHOC CoACpKaHUuE (conepmalme NPUKJIATHOTO0

MOJ1YJIfA)

[Tpumenenue norapudma. Jlorapudpmuueckas cnupaib B npupoje. Ee matematudyeckue | 2
CBOMCTBA
Tema 11.7 Copepxanue yueOHOIro MmarepuaJia
Pemenue 3anad. Pemenwne 3amau 2
JlorapudmpL. Jlorapupmuueckast GyHkius. PerieHre mpocTeiimx TorapupMUUECKUX ypaBHEHHI
Jlorapupmmieckas KouTponsHas padora
byHKIHSA
Pa3znen 12. MHuoxkecTBa. JjieMeHThI Teopun rpagos 8 OK1-O0K 07
Tema 12.1 MuoxecTBa Coaep:xxaHue y4eOHOro MaTepuaJia
ITonarue muoxectBa. [TonmHokecTBO. Oniepanyu ¢ MHOKECTBAMH 2
KoMOuHnpoBaHHOE 3aHsTHE
Tema 12.2 IIpodeccrnonaIbHO-OPHMEHTHPOBAHHOE COlepP:KaHue (COAePKAHUE IPUKJIATHOTO
Omnepanuu ¢ MOJY.JIs1)
MHOMKCCTBAMH Omnepanuu ¢ MHOXecTBaMu. PellieHne npukiaaHbIx 3a1a4 2
Tewma 12.3 I'padsr Copepxanue yueOHOro Mmarepuajia
[Tonsitue rpada. Cea3ubIii rpad, AepeBo, UK Trpad Ha TIOCKOCTH 2
Tema 12.4 Coaep:xkaHue y4eOHOro MaTepuaJia
Pemenue sazad. Omnepanuu ¢ MHOXecTBaMH. ONUCaHUE peabHbIX CUTYalUi C IIOMOILbIO MHOKECTB. 2
MmuosxecTBa, ['padbr u ux
NPUMEHEHHE [Ipumenenune rpadoB K peleHuo 3a1a4
Pasnea 13. D1eMeHThl KOMOMHATOPUKH, CTATUCTHKH H TEOPUH BEPOSITHOCTEH 24 OK1-O0K07
Tewma 13.1 Copaepxanue yueOHOro Mmarepuajia
OCHOBHBIETIOHATHS IlepecTaHOBKH, pa3MEILIEHUs, COUETAHMUS. 4
KOMOMHATOPHKH KomOunupoBanHoe 3aHATHE.
Tema 13.2 Copepxanue yueOHOro MmarepuaJia
Cobertre. BepositHocTh CoBMecTHBIE U HECOBMECTHBIE COOBITHA. T€0peMbl O BEPOATHOCTH CYMMBI COOBITHH. | 4

cooOnITHsa. CnoxeHue u
YMHOXCHHE
BEPOATHOCTEMN

YcnoBHas BCPOATHOCTD. 3aBHCUMEBIC U HE3aBUCHMbIE COOBITHS. TeOpeMLI O BCPOATHOCTH

MIPOU3BEICHUS COOBITHIA.




KoMOuHMpOBaHHOE 3aHITHE

Tewma 13.3 BepostHOCTb

IMpodeccuoHaIbLHO-OPHEHTHPOBAHHOE coflep:KkaHne (Codep:KaHUe TPHKJIIATHOTO

MOYJIfA)
B
MPO(ECCHOHATHHBIX OTHOCUTENbHAS YacTOTa COOBITHS, CBOWCTBO ee yctoWumBocTH. Craructudeckoe | 4
3ajayax ornpezeneHue BepossiTHOCTU. OLieHKa BEPOSITHOCTH COOBITUS
Tema 13.4 Coaep:xxanue y4eOHOro MaTepuaJia
JIMcKpeTHas ciaydaiHas Bunpl cioywaiinsix BennuuH. OlpeneneHue AUCKPETHOM Ciay4daiiHOM BeIMUYMHBL 3akoH | 4
BEJIMYMHA, 3aKOH €€ pacnpenesieHusl AUCKPETHOM CiiydallHOM BeIMuKHbl. E€ 4nciioBbIE XapaKTepUCTUKHI
pacnpeeneHus KoM0OunnpoBaHHOe 3aHsTHE
Tema 13.5 Conep:kanue yueOHOro MaTepuaJia
3anaun maTeMaTHuecko | Bapuanumonusiii  psa. [lonmmron  dWactor W ructorpamma.  Cratuctudeckue | 4
CTATHCTHKH XapaKTePUCTHUKU psifia HAOIIOJaeMBbIX TAHHBIX
Komb6unmnpoBanHoe 3anstue
Tema 13.6 IIpodeccnoHaAIbHO-OPUEHTHPOBAHHOE COAep:KaHMe (COHepsKaHUe TPHUKJIATHOIO
CocraBnenue TabauI 1 MOLYJI51)
auarpamMM Ha MpakTUKe
[lepBuunas 00pabOTKa CTATUCTHMYECKHUX JaHHBIX. ['paduueckoe uX IMpeacTaBieHHe. | 2
HaxoxneHnue cpeqHuX XapakTepUCTHK, HAOTIOJaeMbIX TaHHBIX
Tema 13.7 Conep:xxaHue y4eOHOro MaTepuaJia
Pemenue 3anau.
Pemenune 3axau «2neMeHTH KOMOMHATOPUKHU. COOBITHE, BEPOSITHOCTH COOBITHSI. 2
DNeMEeHTHI
KOMGHHATODHUKHY, CrnoxeHue 1 yMHOKEHHE BEPOSTHOCTEI
CTaTUCTUKU U TEOPUH
BEPOATHOCTEMN
Pasnen 14. YpaBHeHHs 1 HEPaBeHCTBA 22 OK1-O0K07
Tema 14.1 Coaep:xxanue y4eOHOro MaTepuaJia
PaBHOCHIBHOCTE PaBHOCHIIBHOCTE ypaBHeHMII U HepaBeHCTB. Omnpenenenusi. OCHOBHbIE Teopemsl | 4

yYpaBHEHU U HEPABEHCTB.

OO1u11e MeToBI perIeHus

PaBHOCHIILHBIX TIEPEX0JlaX B YpaBHEHHSIX M HepaBeHCTBaX. OOIIME METONbI pPeIICHHS
YpaBHEHUI: Tepexo]l OT paBeHCTBA (YHKUIUA K PaBEHCTBY apryMEHTOB IS
MOHOTOHHBIX (DYHKITHH, METOJ| Pa3jOKEHUS Ha MHOXHUTEIH, METOJ BBEACHHS HOBOM
MEePEeMEeHHOH, PYHKIIMOHAIbHO-TpadUUeCcKHii METOT

KOM6I/IHI/IpOBaHHOC 3aHATHUC

Tema 14.2

Coaep:xanue y4eOHOIro MaTepuaja




I'paduueckuii meTos OOue MeToabl pelIeHUsT HEPAaBEHCTB: MEPEXOJ] OT CpaBHEHMS 3HAUYCHUH (QyHKIUWH K | 4
Pemenus ypaBHeHUH, CPAaBHEHMIO 3HAYEHUIl apryMeHTOB JUIsl MOHOTOHHBIX (YHKLUMH, METOA HHTEpPBAJIOB,
HEPABEHCTB ¢yHkunoHanpHO-rpaduyecknii mMerox. I'paduueckuii MeTox pemieHWs ypaBHEHUH u
HEPABCHCTB
KomOuHupoBaHHOE 3aHsTHE
Tema 14.3 Coaep:xxaHnue y4eOHOro MaTepuaJia
YpaBHeHHUs 1 Omnpenenenne Monyins. Packpeitue Monyns no onpenenenuto. Ilpocreitine ypaBHenus | 4
HCPaBCHCTBA C MOAYJIEM Y HEpaBeHCTBA ¢ MojayJseM. [IprmMeHeHne paBHOCUIIBHBIX MEPEXOJ0B B OMPEACIECHHBIX
TUIIAX YPAaBHEHUN U HEPABEHCTB C MOJYJIEM
KoMOuHMpOoBaHHOE 3aHITHE
Tema 14.4 Coaep:xxaHue y4eOHOro MaTepuaJia
YpaBHEeHHSA U 3HaKoMCTBO ¢ napamerpoM. [Ipocreline ypaBHEHHs 1 HEPABEHCTBA C IAPaMETPOM 4
HEPaBEHCTBA C KomOunupoBaHHoe 3aHsTHE
napaMeTpamMu
Tema 14.5 IIpodeccrnoHaIbLHO-OPHMEHTHPOBAHHOE COAEPKAHUE (COAEePIKAHME TPUKJIATHOIO
CocraBneHue W pelIeHue | MOLYJIst)
pogecCHOHAIBHBIX Pemrenune TekCcTOBBIX 337129 IPOPECCHOHATBHOTO COACPIKAHUS 4
3a1a4y c IIOMOUIbIO
ypaBHEHUH
Tema 14.6 Conep:xkanue yueOHOro MaTepuaJia
Pemenne 3azay. Pemenne 3amau «OOIIME METOIBI PEIICHNST YPaBHCHHI. YpaBHEHUS M HEPABEHCTBA C 2
YpaBHeHus 1 MOJIyJIEM H C TapaMeTpaMuy
HEpaBEeHCTBA
IIpome:xxyTOuHAs aTTecTAlMSA  IK3aMeH 6
KoncyabTanus 4
Bcero 316




3. YCJIOBUMSA PEAJIM3AIIUMU ITPOT'PAMMBDI TUCHUITJIMHBI

3.1. TpeGoBaHusI K MUHUMAJLHOMY MATEPUAJIBLHO-TEXHUYECKOMY 00ecredeHn 0

Peanuzanus nmporpaMMbl JUCHUIUIMHBL TpeOYyeT HAIH4Hs yueOHOro KabuHera «MaTeMaTuKa»

Oo6opynoBanune yueOHOro kKabuHera:

- IIOCAJI0OYHBIC MECTAa 110 KOJIMYECTBY CTYJACHTOB;

- pabouee MeCTO IperogaBaTels;

- KOMIUIEKT Y4eOHO-HArJISIAHBIX TIOCOOUH.

Texnuveckne cpeacTBa 00y4YeHHUS:

- KOMIIBIOTEP C JTMICH3UMOHHBLIM ITPOI'PaMMHBIM obecreueHneM ¢ BO3MOKHOCTBIO INOAKIFOYCHHUA K

MH(GOPMaLIMOHHO-TEIEKOMMYHHUKAIIMOHHOM ceTu «MHTEepHET»; MyJIbTUMEINA IPOEKTOP;

- MHTCPAKTHBHAA OOCKa,

- MapKepHast 10CKa.

3.2. UudopmannoHHoe odecnieyenne 00ydeHUust

1.

2.

OcHoBHasi 1uTepaTypa:
boromonoB, H.B. AnreOpa u Hayana aHanm3a: ydeOHOe TMocoOue it  CpeIHero

npodeccuoHanbHoro obpaszosanus / H. B. boromonoB. — MockBa: M3gatensctBo FOpaiir,
2023. — 240 c. — (Ilpodeccuonansuoe oopazoBanue). — ISBN 978-5-534-09525-8. — Tekcr:
DJIEKTPOHHBII /l OO0pazoBarenbpHas miardopma Opaiit [caitT]. —

URL: https://www.urait.ru/bcode/511954

Boromonos, H. B. I'eomerpus : yueOHOe mocoOue st CpeaHero npodeccCHOHATIFHOTO
obpazoBanus/ H. B. boromonoB. — MockBa : M3marensctBo FOpaiit, 2023. — 108 c. —
(ITpodeccuonanproe obpazoBanue). — ISBN 978-5-534-09528-9. — TekcrT : 37eKTpOHHBINA //
ObpazoBarenpHas miatdopma HOpaiit [caiit]. — URL: https://www.urait.ru/bcode/511955

JlonosHUuTE/IbHAS JIUTEpaTypa:

bammvakos M.M. Maremaruka: yaeOHuk mis crya. yapexaenuit CIIO/M.M.  bammakos. - 8-¢
U3, crep. - M.: U3natenbekuil neHTp «Axagemusi», 2023. — 256¢.

Mopnkosuy, A.I'. Anrebpa u Hadaja MaTeMaTuueckoro aHanusa. 11 kimace: B 2 4. Y. 1. YyeOnuk
JUISL ydaruxcst 001eo0pa3oBaTeNbHbIX yuapexaeHul (mpodunbHbil ypoBeHs) / A.I'. MopakoBud,
I1.B CemeHoB. - M. : Muemo3suHsa, 2022. - 351 ¢. — ISBN 978-5-346-03199-4/ - Tekcr :
HENOCPEACTBEHHBIH


https://www.urait.ru/bcode/511954
https://www.urait.ru/bcode/511955

4. KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHUA JTUCIIUITJIMHbI

KOHTpOJ'IB N OLICHKAa PE3YJIbTAaTOB OCBOCHUA AUCHUIUIMHBI OCYHICCTBIIACTCA IIPCIIOAABATCIICM B

Mpolecce TPOBEICHUS TMPAKTUYECKUX 3aHATHH M JIA0OpAaTOPHBIX pabOT, TECTUPOBAHMS, a TaKKe
BBITIOJIHEHHSI OOYUYaIOIIMMUCS WHAWUBUIYAIbHBIX 3aJaHUH, MPOEKTOB, HCCIICIOBAHHM. Pe3ynbTathl
00y4eHHUs] OMpEeNEeNsAIoT, YTO OOydJarolmuecs IOJDKHBI 3HATh, MOHMMAaTh M JIEMOHCTPUPOBATH IO

3aBCPHICHUUN U3YUCHUSA JUCHUIIIINHBI.

PesyibraTsl Pe3ysibTaThl OCBOCHUSA
OCBOEHUA AUCUMILIMHBI HATIPABJIEHbI @opMbl U METOAbI OLIEHKH
AUCHMILIMHBI Ha opMupoBaHHe
OK u IIK JIP

Coopmuposannocts | OK. 01 JIP4, JIP | HMuauBuayaibHbIH YCTHBIA ONPOC C
IIPeACTABIICHHIA 0 18, JIP 19 MMOCTAaHOBKOM MPOOJIEMHBIX BOIIPOCOB
MAaTEMATHKE KaK Tectnposanne
YACTH MHPOBOiL MareMaTnyecKuil TUKTaHT
KyJIbTYpEl U O MECTE I/IHI[I/IBI/I,Z[yaJ'IBHaﬂ CaMOCTOATCIIbHAA
MaTeMaTHKU B paboTa mpeacTaBleHre Pe3yIbTaToB
COBPEMEHHOHN NpPaKTUUECKHX paboT3ammuTa
HUBHIA3AIH, 0 TBOPYECKUX paboT
criocodax  omucaHus 3amuTa VHIUBHIYalIbHBIX IPOEKTOB
Ha ~ MareMaTHecKoM KoHTpossHas pabora BrInonHenue
SI3BIKE ABJICHAN SK3aMEHALIMOHHBIX 3a1aHHIH
peaIbHOrO MUPA;
CdopmupoBaHHOCTH OK. 02, OK. 06, JIP 13, | Pabota ¢ MareMaTW4eCKUMHU HUCTOYHHUKAMHU
MpeCTaBICHUN 0 JIP14, JIP | npodeccroHanbHOM HaIpaBJICHHOCTH B
MaTeMaTHYeCKUX 18 pe3ynbTaTe  KOTOpOMl y  0Oywaromierocs
MOHATUAX  KaK O CKJIa/IbIBAE€TCS CBOE€ MHEHHE U CBOS OILIEHKa
BKHEUIITUX MaTeMaTHYEeCKUX (hakToB. [Ty6nuanbIe
MaTeMaTHYECKHX BBICTYIUICHHSI BO BpeMsS YpPOKOB, 3allUTa
MOJEIIAX, npakTuueckux pador. Ilybmumunas 3ammura
MO3BOJISIOIINX HCCIIeI0BATEeNIbCKUX PadoT;
ONUCHIBaTh U U3y4aTh TectupoBanue
pa3HbIE IMPOLECCHl H Marematnueckuii ITUKTaHT MHauBuIyanbHas
SBJICHUS; TIOHMMaHUE camocTosiTelibHass ~ paboTa  Ipe/cTaBieHHE
BO3MOXKHOCTH PE3yIbTAaTOB MPAKTUYECKUX paboT
AKCMOMAaTHYECKOTO
MOCTPOEHUS
MaTeMaTHYeCKUX
TEOPUil;
Bnanenne Mmeronmamu | OK. 07 JIP 14, | Co3naHue NpOEKTOB B paMKax YpOKa, IIOUCK U
JI0KAa3aTeNIbCTB u JIP 18, | anaim3 WCTOYHHKOB HH(OpManuu, paboTa C
aJTOPUTMOB PEIICHNUS; JIP19 3a/1a4aMu npodeccruoHanbHON
yMeHUe ux HaIpaBJIEHHOCTH.
MPUMEHSTb, TectupoBanue
IPOBOJIMTE Marematnueckuid IUKTaHT MHauBuayanbHas

JO0Ka3aTCJIbHBIC

CcaMOCTOATCIIbHaA pa6 oTa npeaACTaBJICHUC




paccyXieHus B XoJie
peuieHus 3anay;

Pe3yJabTaTOB NMPAKTUYECKUX paboT

Bnanenue OK. 03, OK. 04 JIP18, JIP | I'pynnoBoe M CcaMOCTOSTENBHOE pELICHUE
CTaHJAapTHBIMU 19 panoHaIbHBIX U UppaLMOHANIbHBIX,
IIPUEMaMH PEILCHUS IIOKa3aTEIIbHBIX, CTECIICHHBIX,
palMOHATIBHBIX U TPUTOHOMETPUUECKHUX ypaBHEHUI U
MPPALMOHAIIBHBIX, HEPABEHCTB, UX CUCTEM;
IIOKa3aTEeJIbHBIX, TectupoBaHue
CTETICHHBIX, Marematnueckuid ITUKTaHT MHAuBUyanbHAs
TPUTOHOMETPUYECKHX caMOCTOsTeNIbHas ~ paboTa  MpejacTaBIEeHUE
yPaBHEHUH U PE3yJIbTAaTOB MPAKTUICCKUX padoT
HEPABEHCTB, UX
CUCTEM;
UCIIOJIb30BaHUE
TOTOBBIX
KOMIIBIOTEPHBIX
IPOrpaMM, B TOM
4HCIIe Ui TIOMCKa
IIyTU PELIEHUS U
WJLTIOCTPALUH
peLIeHUs] ypaBHEHUN
Y HEPABEHCTB;
CdopmMupoBaHHOCTB OK. 03 JIP14, JIP | I'pynnoBoe M CaMOCTOSTENBHOE pELICHUE
MpeACTaBICHUI 00 | OK. 06 13, JIP 18 | 3amanuii Ha HaxOXIEHHWE TMPOU3BOJHBIX W
OCHOBHBIX TIOHATUSX, nepBooOpa3HbIX  ¢GyHKuuil.  BreimonHeHue
uAesiXx U MeTojax MPAKTUYECKUX 3aJaHUd C YCTHBIM WM
MaTEMaTHYECKOIO MIMCbMEHHBIM OTBETOM.
aHanu3a; TectupoBaHue
Marematnueckuii nUKTaHT MHauBuayanbHas
camocTosiTeNibHass ~ paboTa  Ipe/cTaBieHHE
Pe3yIbTaTOB MPAKTHUECKUX pabOT
Bnanenue ocHoBabiMu | OK .4 JIP 18, | I'pynnoBoe u caMOCTOSITENbHOE pEILIECHUE
HNOHATHUAMM O IUIOCKHUX JIP 19 Ir€OMETPUYECKUX 3a1a4.
U TMPOCTPAHCTBEHHBIX TectupoBaHue

TreOMEeTPUYECKHUX
¢durypax, 150.¢
OCHOBHBIX CBOICTBax;
c(hopMHUPOBAHHOCTH
YMEHUSI paclo3HaBaTh
Ha JepTexKax,
MOJEIIAX U B
pearsHOM MUpe
reoMeTpUYeCcKre
burypsl; NpuMeHEHHE
U3YyYCHHBIX  CBOMCTB
TeOMETPUIECKHUX
buryp u dopmyn s
pemeHHs
TreOMETPUYECKHUX
3ajad M 3ajad  C
PaKTUYECKUM

Marematnueckuid IUKTaHT MHauBuayanbHas
CaMOCTOSITeNIbHAasi ~ paboTa  TIPEICTaBIICHHUE
PE3yNbTATOB MPAKTUYECKUX padoT.




CoJIepIKaHUEM;

CdopmMupoBaHHOCTB OK.04 JIP 13, | I'pynnoBoe M CcaMOCTOSATENBHOE pELICHUE
IIPEACTABICHUI 0 JIP 14, |3amau mnmo  Teopum  BeposTHOCTEH U
nporeccax 51 JIP 18 MaTEMaTHUYECKON CTaTUCTUKE.

ABJICHUSAX, HMEIOIINX TectupoBaHue

BEPOSITHOCTHBIH Marematnueckuid TUKTaHT MHIUBUIyaIbHAs
Xapakrep, 0 caMOCTOsITeNIbHAs paboTa MpeCTaBICHHUE
CTaTUCTUYECKUX pe3yIbTaTOB MPAKTHUECKUX padbOT
3aKOHOMEPHOCTSIX B

pearbHOM MHpe, 00

OCHOBHBIX TMOHSATHUAX

AJIEMEHTAapHON TEOPUU

BEPOATHOCTEM;

YMEHHUI HaxXOIHUTb U

OLICHUBATH

BEPOATHOCTH

HACTYIUICHUS

COOBITHIA B

MPOCTEUIINX

IIPAKTHYECKUX

CUTYaLUAX u

OCHOBHBIE

XapaKTepUCTUKU

CIIyYailHBIX BEJIMYMH;

Bnanenne nHaspikamu | OK.05 JIP18, JIP | [louck n aHanmu3 MHPOPMALUYU 1O PA3THYHBIM
HCITOJIB30BAHUS 19, JIP 20 | paznenam matemaTuku B cetu MHTepHET U Ha
TOTOBBIX JOPYTUX 3JIEKTPOHHBIX HOCUTEIISIX.
KOMITBFOTEPHBIX TecTtupoBaHnue

porpamMmm npu Matematnueckuii AukTanT HHauBuayalbHas

pelieHuu 3ana4y

CaMOCTOsITENIbHAs ~ paboTa  TpeACTaBICHUE
Pe3yIbTaTOB MPAKTHUECKUX pabOT




