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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 1. IloHMMaTh CYIIHOCTb U COLMANIBHYIO 3HAYMMOCTb CBOEH OyayIei nmpodeccuu, mposiBIsTh K
HEl yCTOMYMBBIN UHTEPEC.

OK 2. Opranu3oBbIBaTh COOCTBEHHYIO AESTEIbHOCTD, BBIOMPATh TUIIOBbIE METO/IbI PELICHHUS
npodeccHoHaNbHBIX 3aja4, OLIEHUBATh UX 3 ()EKTUBHOCTH U Ka4€CTBO.

OK 3. [IpyHMMaTh peleHus B CTAHAAPTHBIX U HECTAHAAPTHBIX CUTYALUAX U HECTU 32 HUX
OTBETCTBEHHOCTb.

OK 4. OcymiecTBiATh IOUCK M UCHOIB30BaHUE UHPOPMALIUU, HEOOXOAUMOM 111 3PPEKTUBHOTO
BBIIIOJIHEHUS TPO(ECCHOHANIBHBIX 3a/1a4, TPO(EeCCHOHATBHOTO U TMYHOCTHOI'O Pa3BUTHSL.

OK 5. Hcnonb3oBaTh HHGOPMAIIMOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJIOTUH B IMTPO(HECCHOHATIBHON
NESTEIIbHOCTH.

OK 6. PaGoTtath B KOJUIEKTUBE U KOMaHIe, 3 (HEKTUBHO 00IIATHCS C KOJIEraMu, pyKOBOJICTBOM,
JIO/IbMU, HaXOJSIIMMHUCS B 30HaX IOXKapa.

OK 7. Bpatp Ha cebst OTBETCTBEHHOCTb 33 pabOTy WIEHOB KOMaH bl (IIOJJYMHEHHBIX), Pe3yIbTaT
BEIIIOJTHEHUS 3aJaHUH.

OK 8. CamMOCTOSITENIEHO ONPEEISITh 3a/1a9k MPO(PECCHOHATBHOTO U JINYHOCTHOTO Pa3BUTHS,
3aHHUMAaTbCs CaMO0Opa30BaHUEM, OCO3HAHHO IJIAHUPOBATH MOBBILIEHUE KBATH(PUKALINY.

OcBoenue ydeOHOro mpeamera «MaremMaTHKa» IIOJKHO OOECIeYMBATh JOCTIDKCHHE Ha
YPOBHE CpEeaHEro oO0mIero oOpa30BaHWs CICAYIOIIMX JIMYHOCTHBIX, METalpeIMETHBIX |
NPEIMETHBIX 00pa30BaTEeIbHBIX PE3YIbTATOB B COOTBeTCTBUH C TpeboBanusmMu OI'OC cpenHero
o011iero oopa3oBaHus:

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE pe3yabTaThl OCBOCHHSI TMPOTPpaMMbl Y4eOHOTO mMpeaMera
«MaTteMaTuka» XapaKTepU3YIOTCS:

I'paxytaHCKOE BOCIIMTAHHE:

c(hOPMUPOBAHHOCTBIO TPAKIAHCKOW TIMO3HMIMK OOYYarOIIeTOCs KaK aKTUBHOTO |
OTBETCTBEHHOTO 4JI€HA POCCHICKOrO OOIIECTBa, MPEICTABICHUEM O MATeMaTUYCCKUX OCHOBAX
(YHKIIMOHUPOBAHUS PA3JTUYHBIX CTPYKTYp, SBIICHHH, MPOIEAYp TpakIaHCKOTO oOIecTBa
(BBIOOpBL, OMpPOCHI W IIp.), YMEHHEM B3aUMOJEWUCTBOBaTh C COLMAJIbHBIMU HHCTHUTYTaMH B
COOTBETCTBUM C UX (PYHKIMSIMHU U HA3HAYEHUEM.

IlaTproTHYECKOE BOCIMTAHUE:!

c(OPMHPOBAHHOCTBIO POCCUHCKON IPa’kAaHCKOM MIEHTHYHOCTH, YBAXKEHUS KITPOILJIOMY U
HACTOSIIEMY POCCUHCKOM MAaTEMAaTHKH, IEHHOCTHBIM OTHOLIEHUEM K JOCTHKEHUSAM POCCHUCKUX
MAaTE€MAaTUKOB U POCCUNUCKOW MAaTEMaTUYECKOM ILIKOJBI, K HUCIOJB30BAHUIO OTUX NOCTHKCHHUH B
JIpYTUX HayKax, TEXHOJIOTHUSX, CPepaxdIKOHOMUKH.

JIVXOBHO-HPAaBCTBEHHOE BOCIIUTAHHUE:

OCO3HAHUEM JIyXOBHBIX IIEHHOCTEH POCCHICKOrOo Hapoaa; cHOPMHUPOBAHHOCTHIO
HPABCTBCHHOI'O CO3HAHUs, STUYCCKOTO MOBCACHUSA, CBA3AHHOI'O C NPAKTUYCCKUM IMPUMCHCHUCM
JOCTHXKCHUI HAyKH U JEATEIbHOCTBIO YUEHOr0; OCO3HAHHEM JIMYHOTO BKJIAJa B MOCTPOCHUE
YCTOHYHUBOTO OYTYIIETO.

DCTETUYECKOE BOCITUTAHHUE:!
3CTECTNYCCKUM OTHOIIICHHUEM K MHpYy, BKJIFO4Yasa 9CTCTUKY MaTeMaTUdYCCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a1ady, pEIICHHH, pPACCY)KICHHUH; BOCIPHUUMYUBOCTHIO K




1.3.3

MaTeMaTUYECKHUM aCleKTaM Pa3INYHbIX BUJI0B HCKYCCTBA.
duzngeckoe BOCOUTAHHUE:
c(hOpMUPOBAHHOCTHIO yMEHHUS TPUMEHATh MaTeMaTHYeCKUE 3HAaHUA B HMHTEpecax
3I0pOBOTO M 0Oe30macHOro odpasa >KW3HHM, OTBETCTBEHHOI'O OTHOILIEHHUS K CBOEMY 3JI0POBBIO
(3mopoBoe TuTaHUE, COATAHCUPOBAHHBIM PEXKUM 3aHATUH W OTHABIXA, peryjspHas (pusudeckas
AKTUBHOCTbH); (PU3UYECKOTO COBEPIICHCTBOBAHUS MPH 3aHATUSAX CHOPTHUBHO-03A0POBHUTEIHHOU
JIEATCIBHOCTBIO.

TpynoBoe BOCIIMTAHHE:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IICHHOCTH TPYIO0JIOOUs; UHTEPECOM K Pa3INYHBIM
chepam mpodecCHOHATBHON NEeITeITbHOCTH, CBSI3aHHBIM C MATEMATHKOW U €€ MPUIIOKCHHUSIMH,
YMEHHEM COBEpILIATh OCO3HAHHBINA BBIOOP Oyayiiei mpodeccuu U pearn3oBbIBaTh COOCTBEHHbBIE
JKU3HEHHBIC TUIAHBI, TOTOBHOCTBIO M CIIOCOOHOCTBIO K MAaTeMaTHYCCKOMY OOpa30BAHHIO U
caM0O0Opa30BaHUI0O HA TMPOTHXKEHUH BCEHW JKU3HH, TOTOBHOCTHIO K AKTUBHOMY YYacTHIO B
PELICHUHU NPAKTUYECKUX 3a7a4 MATEMAaTHYECKON HAIPaBICHHOCTH.

ODKOI0rH4eCKOE BOCIIUTAHHUE:

c(OPMHUPOBAHHOCTHIO IKOJIOTMYECKOH KYJIBTYpPbI, MOHUMAHUEM BJIHSHHUS COIMAILHO-
HPKOHOMUYECKUX TPOIECCOB HA COCTOSHHE MPUPOJHOW U COIMAIBHON Cpeabl, OCO3HAHHEM
IO0AJIBHOTO  XapakTepa  AKOJIOTMYECKHMX  MpoOJeM; OpHUEeHTAanWeld Ha  MPUMCEHCHHE
MaTeMaTUYeCKUX 3HAHUU JUIA pelieHMs 3a7ad B 0OJacTH OKpYKarolled cpeibl, IUIaHUPOBaHHS
MOCTYIIKOB ¥ OI[EHKH WX BO3MOYKHBIX TTOCJICICTBHI JJISI OKPY)KAFOIIEH CPEJIbI.

HCHHOCTI/I HAYYHOTI'O ITO3HAHWA .

c(OPMHUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO

pa3BUTHS HayKU U OOIIECTBEHHOH MpPAKTHKH, NOHMMaHWEM MaTeMaTUYECKON HayKH Kak c(epbl

JeJI0BEYECKOU ACATCIIBHOCTH, 3TAIlOB eé Pa3BUTHA U 3HAYMMOCTU JIA PAa3BUTHUA LHUBUIA3AIUU;
OBJIQJICHUEM SI3bIKOM MATEMAaTHKH M MaTeMaTHYeCKOW KYJIbTYpOH KaK CpEJICTBOM IO3HAHHS
MHpa; TOTOBHOCTBIO OCYINECTBISTH TMPOEKTHYIO W HCCICIOBATEIBLCKYIO JEATEIBHOCTD
HHIAWBUAYAJIBHO U B I'PYIIIIC.

B pesynmprare ocBoeHus oOmieoOpasoBarenpHOM  muctwmuimHbel - [TY]].01  Martemaruka

o0yyaromuics 10JKeH c(hOPMHUPOBATH JIUYHOCTHBIE PE3YIbTAThI IPOTPAMMBbI BOCITUTAHHUS

Koa an4HOCTHBIX

JIn4HOCTHBIE pe3yIbTaThI pe3yJIbTaToB
peaiu3aluy NporpaMmMbl BOCIIUTAHUS peau3anuu
NpOrpaMMbl

BOCIIMTAHUSA

[IposBistomui ¥ JEMOHCTPUPYIOIINM YBAKEHHUE K TPYAY YEIOBEKa,
OCO3HAIOIINI [IEHHOCTh COOCTBEHHOI'O TPYy/a U TPpyZa APYIHX JIIOAEH.
DKOHOMHMYECKH aKTUBHbIN, OPUEHTHPOBAHHBII Ha OCO3HAHHBIN BBIOOP
cdepsl MpodheccCHOHATBHON IEATEIBHOCTH C YUE€TOM JINYHBIX )KU3HEHHBIX
IJIAHOB, OTPEOHOCTEHN CBOE CEMbH, POCCUHCKOT0 O0IIECTBA.
Bripakaroniuii 0CO3HaHHYIO FTOTOBHOCTD K ITOJIyYEHHUIO
npodeccruoHaIbHOTO 00pa30BaHUs, K HENPEPHIBHOMY 00pa30BaHUIO

B TEYEHHE KU3HU J[eMOHCTPUPYIOLINII TO3UTUBHOE OTHOLLEHUE

K PEryJIMpOBaHMIO TPYIOBBIX OTHOIIEHUH. OpUEeHTUPOBAHHBIN

Ha caMo00pa3zoBaHKe U MPO(ecCHOHABHYIO NEPENOrOTOBKY B
YCIJIOBUSIX CMEHBI TEXHOJIOTUYECKOTO YKJIa/1a U COMYTCTBYIOLINX
COLMaJIbHBIX nepeMeH. CTpemsuuiics kK GOpMUPOBAHUIO B CETEBOM
cpefie IMYHOCTHO U NMPO(ECCHOHAIBHOIO KOHCTPYKTUBHOIO «1IU(POBOTO
cJIes1ay

JIP 4

JIeMOHCTPHUPYIOITHI TOTOBHOCTh M CIIOCOOHOCTH BECTH JIHAJIOT C
JPYTUMU JIFOJbMU, JOCTUTATh B HEM B3aUMOTNIOHUMAaHUSs, HAXOIUTh
o01Ire 1eIM U COTPYIHUYATH I UX JOCTIKEHUS B MPOoheCCHOHATBLHOM
JIeATCIIBHOCTH

JIP 13

[TposiBIIsAIOLINIA CO3HATEIPHOE OTHOLIEHHUE K HENIPEPHIBHOMY JIP 14




00pa30BaHUIO KaK YCIOBHUIO YCIEITHON MpodeccuoHanbHON 1
00ILIECTBEHHON NeATEILHOCTH

[TpuHMMarOIMi 1 TOHUMAIOIIUI LEJIA U 3aJ]a41 COLMATIbHO-
HKOHOMHYECKOTO pa3BuTHs Pecybnuku TaTapcraH, roToBbIi paboTaTh
Ha €ro JOCTHKEHUE, CTPEMSIIIUNCS K TMTOBBIIIEHUIO JIP 18
KOHKYPEHTOCTIOCOOHOCTH PETHOHA B HAIIMOHAIILHOM M MUPOBOM
Maciraoe

JleMOHCTpHUpYIOIINK ypPOBEHB MOATOTOBKHU, COOTBETCTBYIOIIMIMA
COBPEMEHHBIM CTaHAAPTaM M MEPEIOBbIM TEXHOJIOTUSAM, TOTPEOHOCTIM JIP 19
PETHMOHAIBHOTO PHIHKA.

METAIIPEJMETHBIE PE3YJIbTATBI

MeTtanpeamMeTHble pe3yabTaTbl OCBOCHHSI MPOTrpaMMbl y4eOHOTo IMpeameTa
«MaremaTHKa» XapakTepu3yroTcs OBIIaJICHUEM VHUBEPCATbHLIMU
NO3HAGAMENIbHBIMU  OCUCMBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU  OeliCMBUIMU,
VHUBEPCANbHLIMU PEYTAMUGHBIMU OCiICIMBUAMU.
1) VuuBepcanbHble MO3HABaTeJbHbIE ICHUCTBHs, obecreunBaloT (HOpMUpOBaHHE 0a30BBIX
KOTHUTHBHBIX TPOIECCOB OOy4yarouMxcsi (OCBOEHHME METOJIOB IO3HAHHUS OKPYKaIOLIEro
MHUpa; MPUMEHEHHE JIOTUYECKUX, KCCIEAOBATEIbCKUX OIepalyii, yMEeHHid padoTath c
uHdopmarnuen).
ba3oBble JOrnuyeckue J1eUCTBUS:
® BBIBIISATh U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKKM MATEeMAaTHYECKUX OOBEKTOB,

MOHSATHH, OTHOIICHWH MEXIy TMOHATHSIMH, (OPMYIMPOBATH ONPEACICHHUS  TOHSTHIA,
YCTaHABJIMBATh CYIICCTBCHHBIN MPU3HAK KIAaCCU(PUKALMK, OCHOBAHHUS JJII OOOOINCHUS M
CpaBHEHWSI, KpUTSPHUH TTPOBOJIMMOTO aHAIIN3A,

® BOCIIPUHMMATH, (POPMYIHPOBATH U TMPEOOPA3OBHIBATH CYKACHHS: YTBEPAUTCIBHBIC U
OTpUIaTENIbHBIC, CIMHNYHBIC, YACTHBIC U OOIIHE; YCIOBHBIC,

® BBISBJIATH MAaTEMaTHUECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U TIPOTUBOpEYHs B (DaKTax,
JMAHHBIX, HAOJIOICHUSAX W YTBEPXKICHUAX;, TMpemjaratb KPUTCPUH IS BBISBICHHS
3aKOHOMEPHOCTEW U ITPOTUBOPEUMIL;

e JieNaTh BBIBOJIBI C WCIOJNB30BAHHUEM 3aKOHOB JIOTUKH, JNEAYKTUBHBIX M HHIYKTHBHBIX
YMO3aKTIOYCHHUN, YMO3aKIIFOUEHUH 110 aHAJIOTHH;

® TIPOBOJIUTH CAMOCTOSATEIHHO JIOKA3aTeIbCTBA MAaTEMAaTUYCCKUX YTBEPKICHUHN (TIpSMbIe
U OT MPOTHUBHOTO), BBICTPAMBATH APTyMEHTAIUIO, MPUBOJIUTH MPHUMEPHI M KOHTPIPUMEPHI;
000CHOBBIBATh COOCTBEHHBIC CYXKJICHHS U BHIBOJIBI;

e BBIOMpATh CMOCOO pemieHus y4eOHOW 3ajaud (CpaBHUBATH HECKOJIBKO BapHUaHTOB
pemieHusi, BbIOMpaTh HanOoJee MOAXOMAINIMA C  Y4ETOM CaMOCTOSATENHHO BBIIEICHHBIX
KpUTEPUEB).
bazoBrIe riccaenoBaTeabcKie AeHCTBUS:

® WCIIOJB30BaTh  BOMPOCHI  KaK  HMCCIICNOBATEIbCKHA  MHCTPYMEHT  TIO3HAHUS;

dbopMynupoBaTh BOIPOCHL, (PUKCHPYIOIINE MPOTUBOPEUNE, MPoOIeMy, YCTaHABIUBATH HCKOMOE U
JIaHHoe, OPMHUPOBATH THIIOTE3Y, APT'YMEHTUPOBATHCBOIO MO3HUIUIO, MHEHHUE;

® IIPOBOJUTH CAaMOCTOSTEIIbHO CIUIAHUPOBAHHBIA  AKCIEPUMEHT, HCCIIEOBAHUE TIO
YCTAaHOBJICHHIO OCOOCHHOCTEH MaTeMaTWYeCKOro OOBEKTa, SBJICHHS, IPOIECCA, BBIIBICHHUIO
3aBUCUMOCTEH MEXy 00bEKTaMU, IBJICHHUSIMH, IIPOIIECCAMU;

® CaMOCTOSITETTFHO (hOPMYITHPOBATH OOOOIICHHS M BBIBOABI IO PE3YJIbTaTaM MPOBEICHHOTO
HaOII0IeHUs], UCCIIEIOBAHUSA, OIICHUBATh JOCTOBEPHOCTh MOTYYEHHBIX PE3YJIbTATOB, BBIBOJAOB U



0000111eHHI;
® IIPOTHO3WPOBATH BO3MOYKHOE PAa3BUTHE TPOIIECCa, & TAK)KE BBIIBUTAThH TIPEIITOJIOKEHUS O
€r0 Pa3BUTUH B HOBBIX YCIIOBHSIX.
Pa6ota ¢ nHopManmeii:
® BBIIBIATH AePUIUTH HHPOPMAINK, JAHHBIX, HEOOXOIUMBIX NI OTBETAa HA BOIPOC H
JUTS pEICHUS 3a]1a4H;

e BpIOMpaTh HMHGOPMAIMIO W3 HWCTOYHMKOB pA3IMYHBIX  THUIOB, AaHAJIU3UPOBATH,
CHUCTEMAaTH3UpOBaTh M HWHTEPHPETHPOBATh HMH(POpPMALMIO pa3IMYHBIX BUAOB U  (Qopm
IIPEJICTaBICHMYS,

® CTPYKTYpHpOBaTh HWH(pOpMAIMIO, MPEACTaBIATh €€ B  pasdUuHBIX  (opmax,
WITIOCTPUPOBATD TpadryuecKy;

® OIICHMBATh HAAE&KHOCTh MH(MOPMAIMM IO CaMOCTOATENBHO C(HOPMYITMPOBAHHBIM
KPUTEPUSIM.

2) Yuueepcanvuvie KOMMYHUKAMUHblEe Oelicmeaus, obecnequsaom
CHOPMUPOBAHHOCTID COYUATLHBIX HABLIKOE 0OVUAIOUWUXCSL.
OOuienue:

® BOCIPUMHHUMATH U (HOPMYIHPOBATH CYXKJIEHHUS B COOTBETCTBUHU C YCJIOBUSMHU M LEISIMU
OOIIEeHUs; SCHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOYKY 3pEHHUsS B YCTHBIX U NMHCbMEHHBIX
TEKCTax, [aBaTb IOSCHEHHMsS II0 XOAY PCEIUEHUS 3aJa4d, KOMMEHTHUPOBATb IIOJYyYEHHBIN
pe3yJnbTarT;

e B Xo7ie OOCYXKIEHHS 3aJ1aBaTh BOIIPOCHI IO CYIIECTBY OOCYKIAae€MOM TeMbl, MPOOIEMBI,
pelraeMoi 3ajayd, BBICKAa3blBaTh WJEH, HALEJICHHbIE HA MOMCK PELICHMs; COMOCTABIATH CBOHU
CYXIEHUS C CYKICHHUSMH IPYTUX YYaCTHUKOB JHAJIOTa, OOHAPYKHUBATH PAa3IMYME M CXOJCTBO
MO3HIIMI; B KOPPEKTHOU (hopMe POpMyYIIMpOBATH Pa3HOTIACHS, CBOM BO3PAKEHHUS;

® NPEACTABIATH PE3YIbTaThl PELIEHUS 3aJaud, DKCIEPUMEHTA, HCCIEAOBAHHUSA, IPOEKTA;
CaMOCTOATENIbHO  BbIOMpaTh (opMaT BBICTYIUICHMS C YY€TOM 3aJa4y [pe3eHTalud |
0COOEHHOCTEH ayUTOpUH.

COTpYIHHYECTBO:

® [IOHMMAaTh W HCIIOJB30BATh MPEUMYIIIECTBA KOMAaHJIHON U WHAMBHYAJIbHOW PabOTHI MPH
pemieHnH y4YeOHBIX 3ajad; MPUHUMATh [EeJNb COBMECTHOW JESTEIBHOCTH, IUIAHUPOBATH
OpraHU3aIMI0 COBMECTHOW paboOThI, pachpenensTh BUABI paboT, JOTOBapUBATHCS, OOCYKIATh
MPOIIECC U pe3yNbTaT paboThl; 00001IaTh MHEHHS HECKOIBKUX JIOJICH;

® y4acTBOBaTh B TIpYNHOBbIX (opmax paboTel (0OCyxneHus, OOMEH MHEHUSIMH,
«MO3TOBBI€ IITYPMbI» M T.II.); BBINOJHATH CBOI 4YacTh pPabOThl M KOOPJMHHUPOBATH CBOM
JeHCTBUS ¢ PYTUMH YJI€HaMU KOMaH]Ibl; OIEeHUBATh Ka4eCTBO CBOETO BKJIAJa B OOLIUI MPOIYKT
10 KPUTEPHSIM, CHOPMYJIMPOBAHHBIM yYaCTHUKAMHU B3aUMOICHCTBUSI.

3) Yuusepcanvuvie pecynamuenwie oeticmsus, obecneuugaromgopmuposanue
CMBLCIOBbIX YCMAHOB0K U HCUSHEHHBLX HABbIKOS TUYHOCTIU.

CamMoopraun3anus:

® COCTaBJIATH IUIAH, AJITOPUTM PELICHUS 3aJaud, BBIOMPATh CIOCOO pelIeHUs ¢ y4E€TOM
UMEIOLIUXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHpPOBaTh U KOPPEKTHPOBATH
BapHaHThI pEUICHUH ¢ yUETOM HOBOM MH(OpMAIIIH.

CaMOKOHTPOJIb:

® BIQJICTh HABBIKAMU IIO3HABATEIBHOH pe(IeKkcur Kak OCO3HAHUS COBEPIIAEMBIX
JNEHCTBUI M MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTAaTOB; BIAJETh CIIOCOOAMU CaMOIIPOBEPKH,
CaMOKOHTPOJIS Tpoliecca U pe3ysibTaTa pellieH!sl MaTeMaTUYeCKOon 3a1auH;



® MpeABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IPU PEIICHUU 3aJa4M, BHOCUTh
KOPPEKTHUBHI B JCSATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIHCTB, JAHHBIX, HAMJICHHBIX OMIMOOK,
BBISIBJICHHBIX TPYJIHOCTEH;

® OIICHMBAaTh COOTBETCTBHE pe3yJibTaTa MEIHd | YCJIOBHUSAM, OOBSACHATH NPUUYHUHBI
JOCTIKEHUS WM HEJOCTHKEHHS Pe3yJIbTaTOB JESTEIBHOCTH, HAXOIUTh OIUOKY, 1aBaTh OIICHKY
MpPUOOPETEHHOMY OMBITY.

IMPEJIMETHBIE PE3YJIBTATBI OCBOEHUS PABOUYEN ITPOI'PAMMBbI
«MATEMATHUKA».

[Ipenmernbie pe3ynbTaThl oOcBoeHUs IlpumepHoit paboueit mporpamMmbl 1O MaTeMaTHKE
MIPEICTABICHBI B pAMKaX OTJIEIBHBIX KYPCOB: «AJIredpa M Ha4ajia MATeMAaTHYECKOr0 aHAJIHN3a,
«I'eomeTpus» u «Teopusi BEepOSITHOCTH M CTATHCTUKA)

OcBoenue ydeOHOTO Kypca «AJrefpa M Hayajla MaTeMAaTHYeCKOro aHAJIM3a» JOJDKHO
o0ecrieunBaTh JOCTH)KEHUE CIIETYIOLINX PEIMETHBIX 00pa30BaTEIbHBIX PE3YIIbTATOB:

Yucia 1 BEIYUCIECHUA

e (BoOOAHO  omepupoBaTh  MOHATHSIMHU:  pallMOHAJIBLHOE  YHUCJIO, OECKOHEYHas
nepuoandeckast Apo0b, MPOILEHTHI; UPPALMOHAIBHOE YHUCIIO; MHOXKECTBA PAllMOHATBHBIX
U IeWCTBUTENBHBIX YHCEI; MOy IEUCTBUTEIHHOTO YHCIIA.

e [lpumeHsaTh ApoOM W TPOLEHTHl JJs pELICHUS NPUKIATHBIX 337ad W3 Pa3IMYHBIX
oTpaciey 3HaHUW U peasbHOU KU3HH.

e [IpumeHsaTh NpUOIMKEHHBIE BBIYMCICHUS, NMpPaBWIA OKPYIJICHHS, MPUKUAKY M OIEHKY
pe3yapTaTa BBIYMCIECHUH.

e (CBOOOIHO OIEPHPOBATH IMOHATHEM: CTEMEHb C IIENBIM ITOKAa3aTeleM; HCIIOIb30BaTh
MOIXOASIIYI0 (OPMY 3alHCH TEHCTBUTEIBHBIX YMCEIl IS PEIICHUS MPAKTHYECKUX 3a/1a9
U TIPE/ICTABJICHUS TaHHBIX.

e (CBOOOIHO ONIEPUPOBATH MOHATHEM: APUPMETHYECKUI KOPEHb HATYPAIbHON CTETICHH.

e (CBOOOIHO ONEPUPOBATH MOHATUEM: CTEIICHb C PAllMOHAIBHBIM ITOKA3aTEIIEM.

e (CBOOOIHO ONEpPHPOBATH MOHATHAMH: JorapudM dYKcla; JECATHYHBIE W HATypajbHbIC
J0TapU(PMBbL.

e (CBo0OAHO OmepUpPOBATh MOHSATUSMHU: CUHYC, KOCHHYC, TAHTE€HC, KOTAHT€HC YHUCJIOBOTO
apryMeHra.

® OnepupoBaTh MOHATUSAMHU: APKCUHYC, APKKOCHHYC U apKTaHT€HC YHCIIOBOT'O apryMEeHTa.

e (CBo0OOAHO OMEpUpPOBATh MOHITHSIMH: KOMIIJIEKCHOE YHCIO U MHOXECTBO KOMILUIEKCHBIX
YHCeN;, MPEICTABIATh KOMIUICKCHBIE YHCIAa B aNreOpanveckoil M TPUTOHOMETPHYECKON
dbopMe, BBITONHATH apuUPMETHYECKHE OlNepalid C HUMH U HW300paxaTh Ha
KOOPAMHATHOUILIOCKOCTH.

YpaBHeHNs1 M HEPABEHCTBA

e (CBOOOAHO  OMEpPHPOBATH  MOHATHUSAMH:  TOXIECTBO, ypaBHEHHE, HEPaBEHCTBO,
PaBHOCHIIbHBIC YPABHEHUS M YPaBHEHUS-CIIEICTBUS; PABHOCUIIbHbIE HEPABEHCTBA.

e [IpuMeHSTh pa3TUYHBIE METOIbI PEUICHHS PAIMOHAIBHBIX W JPOOHO- pallMOHAIBHBIX

ypaBHeHI/If/'I; MPUMCHATH MCTOA MHTCPBAJIOB JIA pCIICHUA HCPAaBCHCTB.

e (B00OOAHO OMEpHPOBATH MOHATUSMU: MHOTOWIEH OT OJIHOM MEPEMEHHOW; MHOTOUJICH C



neapiMu K03 uilneHTaMu, KOPHU MHOTOWIEHA;, MPUMEHSTH JIeJICHUE MHOTOWIEeHa Ha
MHOTOYJIEH C OCTaTKOM, TeopeMy be3y u Teopemy Buera s pemenus 3agau.

CB0OOOHO omepupoBaTh MOHATUSMHU: CHUCTEMa JIMHEMHBIX ypaBHEHHWI, MaTpula,
OTIpEAENIUTENb MATPULBl 2 X 2 U €ro TeOMETPUUYECKUN CMBICH; UCIOIb30BaTh CBOMCTBA
onpeaenuTens 2 X 2 Juid BBIYMCIEHUS €r0 3HAY€HUs, NPUMEHATh ONPENCIUTENN IS
pelIeHUsT CUCTEMbl JIMHCHHBIX YpPAaBHEHUH; MOJCIMPOBATb pEalbHbIE CHUTyallUd C
IIOMOUIbK0 CUCTEMBI JIMHEHHBIX YpPaBHEHUH, HCCIENOBATh IOCTPOEHHBIE MOJEIU C
ITOMOILBIO MATPHI] U OIIPENEIINTENEH, HHTEPIIPETUPOBATH ITOJIYyYEHHBIN pe3ybTaT.

Hcnonb30BaTh CBOMCTBA JEHCTBUIN C KOPHIMM U1 IPeoOpa30BaHuUs BhIPayKCHHIH.

BbimonHsaTe 1peoOpa3oBaHMsS YUCIOBBIX  BBIPAXEHHM, COAEpXkallUX CTENEeHU C
palMOHAIBHBIM ITOKA3aTEIIEM.

Hcnonb30BaTh  CBOWCTBA JIOTapu(pMOB Ui  I[peoOpazoBaHMs JorapuGMUUYECKUX
BBIPAKCHUI.

CBoOOIHO  omepupoBaTh  MOHATHSAMH:  UPpPAlMOHANBHBIC,  TOKAa3aTeNbHBIE |
Jmorapu(MUUECKHe YpaBHEHHs; HAXOAUTh HMX PEHICHHs C TMOMOIIbI0 PaBHOCHIBHBIX
MEPEXO0/I0B WK OCYILECTBIISISI TPOBEPKY KOPHEH.

[IpuMeHATh OCHOBHBIE TPUTOHOMETpHUYECKHE (OpMyJdbl  UId  MpeoOpa3oBaHHA
TPUTOHOMETPUYECKUX BBIPAKECHUN.

CB0OOOIHO oOmepupoBaTh TMOHSATUEM: TPUTOHOMETPUYECKOE YypaBHEHHUE; IMPUMEHSTh
HEoOXoauMbIe (OPMYJIBI IS  PENICHUST OCHOBHBIX THIIOB TPUTOHOMETPHUUYECKHUX
YpaBHECHUH.

CBO60,Z[H0 ONneprupoBaTh TIOHATUAMMU HppalOHAJILHBIC, IIOKa3aTCIIbHBIC u
JIOFapI/ICI)MI/I‘ICCKI/Ie HCPABCHCTBA, HAXOIAWUTb HX PCHICHUA C IMOMOIIBIO PAaBHOCHUIIbHBIX
IEpEXoa0B.

OC}’H.[CCTB.HSITB OT60p KOpHeI\/'I pu pCHICHUU TPUTOHOMETPHUYICCKOI'O YPABHCHUS.

CB0OOOIHO oOmepupoBaTh MOHSATHEM TPUTOHOMETPUUECKOE HEPaBEHCTBO; MPUMEHATH
HeoOXomuMble (GOPMYNBl  JUIsl  PEIMICHUS OCHOBHBIX THIIOB TPUTOHOMETPUYECKHUX
HEPABEHCTB.

CBoOOHO omepupoBaTh MOHATHSIMH: CHCTEMAa M COBOKYNHOCTb YpPaBHEHHH U
HEPABEHCTB;, DPAaBHOCWIBHBIE CHUCTEMBbl M CHUCTEMBI-CIIEICTBUS; HAXOIAUTh PELICHUS
CUCTEMBl M COBOKYIIHOCTEH palMOHAJIBHBIX, HWPPALUOHAIbHBIX, II0KA3aTEIbHBIX W
norapu(pMUUECKUX YpaBHEHUN 1 HEPABEHCTB.

Pemiats palMOHAJIbHBIC, HWPpPALUOHAJIBHBIC, IIOKA3aTCIbHEBIC, JIOI‘apI/I(bMI/I'-IeCKI/Ie u
TPUTOHOMCTPHUYCCKUC YPABHCHHUA U HCPABCHCTBA, COACPIKAIINUEC MOAYJIU U MApaMETPhI.

[TpumensTs Tpadguueckue METOABI JIi PEIICHUs ypaBHEHWH W HEPAaBEHCTB, a TaKXKe
3a/1a4 ¢ mapaMeTpaMH.

MogenupoBaTh peanbHble CHUTyalldM Ha S3bIKE anreOpbl, COCTAaBJIATH BbIPAXKEHUS,
YPaBHEHMsI, HEPABEHCTBA M MX CUCTEMBI 110 YCIOBUIO 3a/1a4M, UCCIIE0BATh IOCTPOCHHbIE
MOJIEIM C HCIOJB30BaHUWEM ammapaTa aiaredpbl, HHTEPIPETUPOBATH IOITYUECHHBIN
pe3ynbTar.

MonenupoBaTh peajibHble CHUTYalldd Ha SI3bIKE aireOpbl, COCTABIATH BBIPAKEHUS,

YPaBHEHMsI, HEPABEHCTBA I10 YCJIOBHMIO 3a/1ayM, UCCIEN0BaTh IOCTPOEHHBIE MOJAEIH C
MCTIOJIb30BaHUEM alllapaTa ajareopsl.



DOYyHKUUM U TPpapUuKn

CB00OOIHO OmMEepHUpOBaTh MOHATHAMU: PYHKIHS, CIIOCOOBI 3amaHus (QYHKIUH, B3aHUMHO
oOpartHble  (QyHKUMH, KoMmmo3uuus (QyHKUU; rpaduk  (QYHKIUH;  BBIIOJHATH
3JIEMEHTapHbBIE TPeoOpa30BaHus TPaPUKOB PYHKINH.

CB0OOMHO OIEpHUPOBaTH TOHATHSIMH: OOJIACTH ONpEACIICHHS W MHOXKECTBO 3HAYCHHH
byHKIMK, HyaH QYHKIUH, TPOMEXYTKH 3HAKOIIOCTOSHCTBA.

CBoOoHO oOmnepupoBaTh MOHATUAMHU: YETHBIE M HEUYETHBIE (DYHKLIMHU, NMEPHOAMYECKUE
(GyHKUIUHY, TPOMEXYTKH MOHOTOHHOCTH (DYHKIIMHM, MAaKCUMYMbl U MUHUMYMBI (QYHKIHH,
HauOoJIbllIee U HaUMEHbIIee 3HaYeHUEe(DYHKIIMH Ha TPOMEXKYTKE.

CB0OOOIHO omepupoBaTh MOHATHAMH: CTENEHHAas (PYHKLUS C HATypaJbHBIM U I€JIBIM
mokaszaresieM, rpapuK CTENEeHHOH (YHKIMM C HATypaldbHBIM M LEJIbIM IOKa3aTeleM;
rpaduK KOpHA n-OM CTEeNEeHM KakK (YHKUMHM OOpaTHOM CTeNmeHH C HaTypajbHBIM
II0Ka3aTeJIeM.

OnepupoBaTh MOHATUSAMH: JIMHEHHAs, KBaJpaTHYHas W ApOOHO-THHEHHas (QYHKIUH,
BBINOJIHATH 3JIEMEHTApPHOE UCCIIEJIOBAHUE U IOCTPOCHHUE UX I'PaUKOB.

CB00OIHO OorepupoBaTh MOHATUSAMU: MOKa3aTeNlbHas U jorapudmuueckas QyHKIUU, UX
CBOWCTBA U TpaMKH; UCIIOJIB30BATh UX rpauKu I pelIeHUs ypaBHEHUH.

CB00OIHO OmepUpoBaTh MOHATHUAMU: TPUTOHOMETPUYECKAST OKPYKHOCTh, OINpeeNieHUue
TPUTOHOMETPUUECKHUX (YHKIIMI YUCIOBOTO apryMeHTa.

Hcnons3oBaTh Tpa(I)I/IKI/I (I)YHKLIHf/'I AJId UCCIICAOBAHUSA TPOLCCCOB U 3aBHCHUMOCTEH npu
pemieHruu 3aJa4 Hu3 JApYyrux y‘-IC6HBIX npeaMeToOB U pCaHBHOﬁ JKU3HHU, BbBIPAXKATb
(bOpMy.]'IaMI/I 3aBUCUMOCTH MEXKAY BEIMYMHAMU.

Crpoutsb rpaukyd KOMIO3UIMH (PYHKIIUH C MOMOIIBIO JIEMEHTApHOI'O MCCIIE0BAHUS U
CBOMCTB KOMIO3HIINH JIBYX (YHKIIHH.

Ctpouth TeOMeTpHUYECKHE O0O0pa3bl ypaBHEHHWH W HEPABEHCTB Ha KOOPJAMHATHOU
IIJIOCKOCTH.

CB000HO OnepUpOBaTh MOHATUAMU: TPAPUKH TPUTOHOMETPUUYECKUX (YHKIIUH.

[TpumeHATh QyHKUIMHU AJI1 MOIETUPOBAHUS U UCCIIEJOBAHMS pEaIbHBIX MTPOLIECCOB.

Hauyana MaTeMaTH4ecKoro aHajamnsa

CB0OOIHO OmEepUpPOBATh MOHATUAMH: apUPMETHIECKass U T€OMETpUYECKas MPOTPECCHUs,
O0ecKOHEYHO YOBIBaIOIIasl T€OMETPUYECKasl MPOTPECCHs; IMHENHBIA U YKCIIOHEHIIUATbHBII
pocT, popMyIia CI0KHBIX MPOIEHTOB; UMETh MPECTABIICHNE O KOHCTAHTE €.

Hcnons30BaTh mporpeccruu ajid peuICHUA pCAJIbHBIX 3a4a4 NPHUKIIAAHOTOXapaKTepa.

CBoOOmHO oOmepUpoBaTh TMOHSATUSMU:  IOCJIEAOBATEIBHOCTh, CIOCOOBI  3a/JaHUs
MOCIIEJIOBATETFHOCTEH, MOHOTOHHBIE M OTPAHHYEHHBIC TOCIICIOBATEILHOCTH, MOHUMATh
OCHOBBI 3apOKJICHUSI MATEMATHYECKOTO aHAIIM3a KaK aHalln3a OECKOHEYHO MaJIbIX.

CB00OOHO OIEepHUPOBaTH MOHSATHIMH: HEPEPBIBHBIC (DYHKIMH; TOYKUA pa3pbiBa rpaduka
(GYHKIIMM; aCHMOTOTHI Tpaduka GyHKIIUH.

CBoOomHO oOmnepupoBaTh MOHATHEM: (YHKIHS, HENpPEphIBHAs HAa OTpe3Ke; MPUMEHSThH
CBOWCTBA HENMPEPHIBHBIX (DYHKIIHIA 1JIs1 pelIeHUs 3a1a4.

CBoOoOHO omepupoBaTh TMOHSATUSIMU: TiepBas M BTOpas MPOU3BOJHBIE (PYHKIUH,
KacaresiabHas K rpaduky QyHKUINU.

BbruucnsiTe TPOM3BOJHBIE CYMMBI, MPOU3BEACHHS, YaCTHOTO M KOMIIO3UIIMH JABYX
(G yHKIHIL; 3HATH MPOU3BOIHBIEC SJIEMEHTAPHBIX (PYHKIIUH.



Hcnonb30BaTh T€OMETPUUECKUN M (U3MUYECKUI CMBICI MPOU3BOIHOM Ui peIICHUs
3a1ad.

Hcnonp30BaTh MPOW3BOAHYIO I  HCCIENOBaHHWS (YHKIIMM HAa MOHOTOHHOCTh U
KCTPEMYMBI.

HaxomuTh Hamboublliee W HaWMeHbIee 3HAYCHHS (DYHKIMH HETPEPHIBHOIHA OTpE3Ke.
Hcnonp30BaTh MPOU3BOAHYIO TSI HAXOKIEHUS HAMITYUIIIETO PEIICHHs B MPUKIAIHBIX, B
TOM YHCIE COIMAIbHO-DKOHOMHYECKHX, 3ajladaX, [Jisl OMpeIesieHUusT CKOpPOCTH U
YCKOpEHHS TIpoliecca, 3a1aHHOT0 (hopMysioi miu rpaduKom.

CBOOOIHO oOmepupoBaTh MOHIATHSIMH: TIepBOOOpa3Has, ONpPENeIEHHBI WHTErpa;
HAXOJUTh NMEPBOOOPA3HBIC NIEMEHTAPHBIX (PYHKIMN U BBIYUCIATH HHTETPAN MO GopMyme
Herorona—JleiiOnumna.

HaxonuTs rutomazay miockux Guryp 1 00bEMBI TEJ ¢ TOMOIIBIO HHTErpaa.

VimeTh mpeacTaBiICHHE O MaTeMaTHYECKOM MOJCTHPOBAHUN Ha TPUMEPE COCTABICHHS
nuddepeHIuanbHbIX YPaBHCHHM.

Pematn NPUKJIAAHBIC 3a4a4U, B TOM YUCIIC COLOUAJIBHO-DKOHOMHUYCCKOTO U (I)I/I3I/I‘leCKOl"O
XapaxkTepa, CpeACTBAMH MAaTEMATUYICCKOI'O aHAJIM3a.

MHuosxecTBa H JIOTHKA

e (CBOOOIHO ONEPUPOBATH MOHATUAMU: MHOXKECTBO, OTIEPAIIMU HaJl MHOXKECTBAMHU.

® Jlcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN annapar JJisl ONMCAHUS PEATIBHBIX IPOLIECCOB
U SIBJIGHUH, IPU PELICHNH 3aa4 U3 IPYTuX y4eOHbIX IPEIMETOB.

e (CBOOOJHO ONEpPUPOBATH MOHATHAMM: ONpEAETICHHE, TeopeMa, ypaBHEHHE- CIEJCTBHE,
CBOWCTBO MAaTeMaTH4YECKOIo OOBEKTa, JI0KA3aTeIbCTBO, PABHOCWIIbHBIE YPABHEHUS U
HEPABEHCTBA.

I[Inanupyembie npeaMeTHbIE pe3yJIbTaThl OCBOCHUS Kypca
«I'eomeTpus»

e (CB00OOAHO ONEPUPOBATH OCHOBHBIMH IMOHATHSIMH CTEPEOMETPUHU NPU PELICHUH 3ahad U
IIPOBEJICHUN MaTEMAaTUYECKUX PACCYKJICHUH.

® JIpuMEHATh aKCMOMBI CTEPEOMETPHUHU U CIEACTBUS U3 HUX NPU PELIEHUH T'€OMETPUUYECKUX
3aj1ad.

e KiaccuduuupoBaTrh B3aUMHOE PaclOIOKEHHE NMPSAMBIX B IPOCTPAHCTBE; IJIOCKOCTEH B
IIPOCTPAHCTBE; MPSIMBIX U MJIOCKOCTEN B IPOCTPAHCTBE.

e (CB0OOAHO ONEpUpPOBaTh MOHSTHUSIMM, CBA3AHHBIMU C YIJIaMHU B NPOCTPAHCTBE: MEXKIY
IPSIMBIMU B IPOCTPAHCTBE; MEXAY NPSAMOMN U IIIOCKOCTHIO.

e (CB00OAHO ONEPUPOBATH MOHATHIMH, CBI3aHHBIMU C MHOTOI'PaHHUKAMHU.

e (CBOOOAHO pacro3HaBaTb OCHOBHBIE BHJbl MHOTOTPAHHUKOB (TpH3Ma, MHPaMHIA,
IPSMOYTOJIBHBIA apajiesenune, Kyo).

e KnaccuduuupoBaTb MHOTOTPAaHHUKH, BEIOUPAst OCHOBAHUS [T KilacCH(pUKaLnu.

e (CBOOOAHO oOmNEpUPOBaTh MOHATHSAMH, CBS3aHHBIMH C CEYCHHEM MHOTOTPAHHUKOB

IIJIOCKOCTBIO.



BrinonssaTe napajijieJibHOC, HCHTPAJIBbHOC U OPTOIOHAJIBHOC IMPOCKTUPOBAHUC q)Hpr Ha
IIJIOCKOCTbD, BBIIIOJIHATH I/1306p8.)KCHI/I$I (I)I/Il“yp Ha IINIOCKOCTH.

Ctpouth Ce4eHHs MHOTOTPAHHUKOB Pa3IUYHBIMU METOAAMH, BBITIOIHATH (BBIHOCHBIC)
IUIOCKHME YePTEKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUI CBEPXY, COOKY, CHHU3Y.

Brruncusars iomaiaun HOBGpXHOCTGI’I MHOT'OTpaHHUKOB (an3Ma, HI/IpaMI/II[a),
IrCOMCTPUYICCKHUX TCJI C IPUMCHCHUCM (bOpMYJ'I.

CBOGO,Z[HO OIICpHUPOBATH MNOHATUAMH: CUMMCTPHUA B IMPOCTPAHCTBE; HLCHTP, OCb H
IIOCKOCTb CUMMCTpPHUHU,; LHCHTP, OChb H INIOCKOCTb CUMMETPUU q)HrypBI.

CBoOoHO omepupoBaTh MOHATUSIMH, COOTBETCTBYIOIIMMH BEKTOpPaM M KOOpPAMHATAM B
IIPOCTPAHCTBE.

BrInonHATE AecTBUS Hax BCKTOpaMHU.

PemraTs 3aJa4u Ha J0Ka3aTCJIbCTBO MAaTEMaTHYCCKHX OTHOIICHUN U HaXO0XJICHHUEC
rCOMETPHUICCKUX BCJIMYHMH, IIPUMCEHAA HU3BCCTHBIC METOABI npu pPEIICHUA
MAaTEMaTUYCCKUX 3a/1a4 MOBBIIICHHOI'O U BBICOKOI'O YPOBHACIOKHOCTH.

IIpumeHsAThs mpocTeIIne NMPOrPaMMHBIE CPEACTBA M AIEKTPOHHO- KOMMYHHMKAIIMOHHBIE
CUCTEMBI ITPU PEIICHUH CTEPEOMETPUUECKHUX 3a4a4.

W3Bnekath, NpeoOpazoBbIBaTh U MHTEPIPETUPOBATH MHPOPMAIIMIO O IPOCTPAHCTBEHHBIX
reoMEeTpUYECKUX (pUrypax, mpeacTaBICHHYIO Ha YepTeKaxX U pPUCYHKaX.

HpI/IMeHSITB IMMOJIYYCHHBIC 3HAHUSA HA MNPAKTHKE: CPAaBHUBATH W aHAJIMU3UPOBATH PCAJIbHBIC
CUTyaluu, MPUMCHATH HN3YUYCHHBIC IOHATHUA B mpounecce IMOUCKa  pPCIICHUA
MaTeMaTU4YCCKU C(i)OpMYHHpOBaHHOﬁ Hp06JICMBI, MOACINPOBATH PCAJIIBHBIC CUTYAllUN HaA
SA3BIKC reoMEeTpHru, HCCICI0BATh MMOCTPOCHHBIC MOACIN C HUCIIOJIBb30BAHUEM
IrCOMCTPUICCKHX TTOHATHHA U TCOPECM, alIapara anre6pbl; peuiaThb IMPAKTHYCCKUC 3aJa4u,
CBA3aHHBIC C HAXOXKIACHUCM I'COMETPUICCKUX BCIIMYNH.

HmeTs npeacTaBieHrs 00 OCHOBHBIX 3Talax pa3BUTHSA F€OMETPUM KaK COCTaABHOW 4acTu
dbyHIaMeHTa pa3BUTHS TEXHOJIOTUH.

CB0OOOIHO OTMEepUPOBATH MOHITHSIMH, CBS3aHHBIMU C HUJIMHAPUYECKONW, KOHUYECKOH U
chepruyecKkoi TOBEPXHOCTSAMH; OOBSICHATH CIIOCOOBITIOYICHHUS.

OnepupoBaTh MOHATHUSMH, CBSI3aHHBIMH C TEJIAMU BpAICHHS: LWIMHAPOM, KOHYCOM,
chepoit u mapom.

Pacmo3naBate Tena BpamieHus (IUIUHIP, KOHYC, cepa U map) U OOBSICHATH CIIOCOOBI
TIOJTyYCHUS TEJ BPAIICHUSI.

KJ'IaCCI/I(I)I/II_II/IPOBaTL B3aMMHOC PACIIOJIOKCHUC C(I)epBI " IINIOCKOCTH.

BBIUUCIIATE BENMYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB M TeNl BpAalICHHS, OOBEMBI H
TUTONIAIA TIOBEPXHOCTEH MHOTOTPAaHHUKOB W TEJI BpAICHUS, N€OMETPUYCCKUX TEl C
npuMeHeHueM popmyi.



CB00OHO OMEpHpPOBATH MOHATUSAMH, CBA3AHHBIMU C KOMOMHALMSAMH TeEJ BPALICHUS U
MHOT'OI'PaHHUKOB: MHOTOTPaHHUK, BIHMCAaHHBIA B cepy U ONMUCAHHBIM OKOJO chepsl;
cdepa, BMCaHHAsi B MHOTOTPAHHUK WU TE€JIOBPAILICHHS.

BBIMHCISATE COOTHOIIEHUS MEXAY IUIOMAASMHU MOBEPXHOCTEH M 00BEMaMU MOJOOHBIX
TeJl.

N300paxarh wu3ydaemble (UIYpbl; BBIIOJIHATH (BBIHOCHBIE) IUIOCKME YEPTEkKH U3
PHCYHKOB MPOCTHIX 00BEMHBIX (UTyp: BUJA CBEPXY, COOKY, CHU3Y; CTPOUTH CEUECHUS Tel
BpalLCHUS.

W3Bnekarb, HHTEPIPETUPOBATH U NPe0Opa30BhIBaTh HHPOPMALIUIO O MTPOCTPAHCTBEHHBIX
reoOMEeTpUYECKUX (PUrypax, MpeacTaBICHHYIO Ha YepTeKaxX U pUCYHKaX.

CB00OIHO ONEPUPOBATH OHATHEM BEKTOP B IPOCTPAHCTBE.
BeinosiHATE onepanuy Hajl BEKTOpaMH.
3a7aBaTh IUIOCKOCTh YPAaBHEHHUEM B JIEKapTOBON CHCTEME KOOpANHAT.

PemraTs FrCOMETPUUYCCKUE 3aJadd Ha BbBIYUCICHUC YIJIOB MCXKAY IPAMBIMU U
IJIOCKOCTSIMHU, BBIYHMCICHHUC paCCTOSIHI/II\/JI OT TOYKH JO IINIOCKOCTHU, B I1ICJIOM, Ha
MPUMCHCHUC BCKTOPHO-KOOPAUHATHOI'O METOAA ITPHU PCIHICHUU.

CB0OOIHO OMIEpUPOBATH MOHATUSIMH, CBI3AHHBIMU C JBU)KEHHUEM B MPOCTPAHCTBE; 3HATH
CBOMCTBA JIBUKEHUI.

BBIMOJHATh W300pa)K€HUsI MHOTOTPAHHUKOM U Tl BpallleHUWs IMpU MapajsieIbHOM
NepeHoce, LEHTPAIbHON CHUMMETPHUH, 3€pKaJbHOW CHMMETPHUM, MPU MOBOPOTE BOKPYT
IpsIMOii; TpeoOpa3oBaHus MO00US.

Crpoutb ceyeHHss MHOTOI'PaHHUKOB U TEJl BPAILEHUS: CEUYEHUs LWIMHJpa (MapaielbHO
U MEPHEHAMKYIISIPHO OCH), CEUYEHHUsI KOHYca (IapaJljIeIbHOE OCHOBAaHHMIO U MPOXOASIIEe
yepes3 BeplIMHY), CeUYSHHs L1apa.

Hcnonp30BaTh METOIBI MOCTPOEHUSI CEUYEHHH: METOX CJIEN0B, METOJ BHYTPEHHETO
IIPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYIIEH MIIOCKOCTH.

Jloka3pIBaTh F€OMETPUUECKHUE YTBEPKACHHUS.

[lpumeHaTy reomeTpudeckue (akThl IS PpelIeHHs CTePeOMETPUYECKUX 3ajad,
MPE/INOJIaraloliuX HECKOJIbKO IIaroB PEIICHUs, €CIHM YCJIOBHUS MPUMEHEHHs 3a/laHbl B
SIBHOW M HEessBHOU (popme.

Pemrats 3aJa4u Ha J0Ka3aTCJIbCTBO MAaTCMaTHYCCKHX OTHOIICHUN U HaXO0XJICHHUC
rCOMETPUICCKUX BCIUYMH.

IIpumMeHsATs MpOrpaMMHBIE CPEACTBA U AJEKTPOHHO-KOMMYHHKAIMOHHBIE CHCTEMBI IIPU
pEeUIeHUU CTEPEOMETPUIECKUX 3a1aY.

IIpuMeHATh NMOTyYEHHBIE 3HAHUS Ha IIPAKTUKE: CPAaBHUBATh, AHAJIM3UPOBATh U OLICHUBATh
peanbpHble CUTyalluH; IMPUMEHITh U3YUYCHHBIC IOHATHS, TEOPEMBI, CBOMCTBA B IpOLECCE



MOMCKA pelIeHUs] MaTeMaTH4ecKH Cc(OpMYIMpOBaAaHHOW MpPOOJIEMBbI, MOJAEINPOBAThH
peanbpHble CUTyallUM Ha A3bIKE TIE€OMETPHUM, MCCIIEI0BAaTh IIOCTPOCHHBIE MOJEIHU C
UCTIOJIb30BAaHUEM TE€OMETPHUECKUX TOHATUH M TEeOopeM, amnmapaTa anreOpbl; periath
[IPAKTUYECKUE 3a1a4H, CBA3AHHBIEC C HAXOXKAECHUEM I€OMETPUUECKUX BEJIMYUH.

MmeTsb npeacTaBieHns 00 OCHOBHBIX 3Talax pa3BUTHs F€OMETPUHM KaK COCTaBHOW YacTH
dbyHIaMeHTa pa3BUTHUS TEXHOJIOTUH.

IlnanupyemMble nmpeaMeTHbIC Pe3yJIbTAThI OCBOCHHUSI Y4eOHOro kypca «Teopusi BeposiTHOCTH
U CTATHCTHKA)»

CB00OOIHO OnepHpOBaTH MOHATHAMHU: Tpad, MIOCKU# Tpad, CBI3HBIN Tpad, myTh B rpade,
1eb, IIUKII, IE€PEBO, CTENIEHb BEPIINHBI, IEPEBO CIyYaHOTO SKCIIEPUMEHTA.

CBOOOJIHO OMEPHUPOBATH MOHATHSAMH: CIYJaHHBIA DKCIEPUMEHT (OIBIT), CIIyYailHOE
cOObITHE, 3JEMEHTapHOE CiydyaiiHoe CcoOOBITHE (3JEMEHTapHBIA MCXOJ) CIy4aiHOro
OTbITa; HAXOJUTh BEPOSITHOCTH COOBITHMH B ONBITaX C PaBHOBO3MO>KHBIMU
AJIEMEHTAPHBIMU COOBITUSMH.

Haxonuts u GopmynupoBaTh COOBITHS: IepeceueHne, 00beINHEHHE TaHHBIX COOBITHH,
cOObITHE, TPOTHUBONOJIIOKHOE JAHHOMY;  HCIOJIb30BaTh  JuarpaMMmbl  Diinepa,
KOOPAWHATHYIO TPSIMYIO JJIsl PEIIeHHs 3a1ad; MOJIb30BATHCS (POPMYION CIIOKEHHUS
BEPOSITHOCTEH Il BEPOSITHOCTEN IBYX M TPEX CIy4alHBIX COOBITHIA.

OnepupoBaTh TMOHATHSIMHU: YCIIOBHas BEPOATHOCTh, YMHOXEHUE BEPOSTHOCTEH,
HE3aBHCHMBIE COOBITHS, JCPEBO CIIYYaHHOTO JKCIEPUMEHTA; HAXOJIUTh BEPOSTHOCTU
COOBITHI C MOMOIIBIO MPaBUIA YMHOXKEHHUS, JepPeBa CIY4alHOTO OMbBITa, HCIOIB30BATh
dbopMyny MOIHON BEPOATHOCTH, HOPMYITY baifecanpu  pemeHun 3azay;
OTIpEeeIISATh HE3aBUCUMOCTh COOBITHI 1O ¢dopMylle U MO OpraHu3alMy CIy4aiHOTO
IKCTICPUMEHTA.

[TpumeHsATh M3ydeHHblE KOMOMHATOpHbIE (HOPMYJBl Ul IEPEUUCICHHUS 3JIEMEHTOB
MHOJKECTB, AJIEMEHTApHBIX COOBITUH CIy4allHOrO OIbITa, PELIEHUs 3ajJad IO TEeOopuu
BEPOSITHOCTEM.

CB00OOHO ONepupOBaTh MOHATHSAMU: OMHAPHBIN CIydYalHbBIN OTBIT (MUCIIBITAHUE), YCTIEX H
HeyJlaya, HE3aBUCHMBbIE WCIHBITAaHUS, CEpPUSl HCIBITAHUNA; HAXOAMTh BEPOSTHOCTU
COOBITHI: B CEpUU MCIBITAHUM 1O MEPBOr0 ycliexa; B CEpUU HUCIbITaHMi bepHyiiu; B
OIIBITE, CBSI3aHHOM CO CITy4aiilHbIM BHIOOPOM M3 KOHEYHON COBOKYITHOCTH.

CBoOosHO  omepupoBaTh  NOHATHAMM:  CiIy4ailHash  BEJMYHMHA, pacIpelesicHHe
BEpOSTHOCTEH, JuarpaMMa pacrhpefeieHus, OuHapHas  ciydyaiiHas  BeJIMYMHA,
reoMeTpuuecKoe, OMHOMHAIbHOE paclpe/ieieHue.

OnepupoBaTh MNOHSATUSMHU: COBMECTHOE pACIpEIENICHUE ABYX CIy4YailHbIX BEJIMYHH;
WCIIOJIB30BaTh TAOJUIly COBMECTHOTO pACIHpEACNICHUs ABYX CIyYaWHBIX BEIUYMH JJIS
BBIJICJICHUS] ~ PACHpEAeNIeHUs KaKI0M BEIWYMHBL, ONPENEJICHUS HE3aBHCHUMOCTU
CIy4ailHbIX BEJINYHH.



e (CB00OAHO OMEpUpPOBATH MOHATHEM MATEMATHYECKOTO OXKUAAHUS CIIy4alHOW BEIHUYMHBI
(pacnpesneneHus); NPUMEHITh CBOMCTBA MAaTEeMaTHYECKOTO OXHJAHUS TPU pPELICHUU
3a/1a4; BBIYUCISTH MAaTeMaTHYeCKOE OXHJIaHWe OWHOMMAIBHOTO M TE€OMETPUYECKOIO
pacrpeneieHuin.

e (CBOOOAHO onepupoBaTh MOHATUSAMM: JAUCHEPCHUS, CTAHJAPTHOE OTKIOHEHHUE CIIydyailHON
BEJIMYMHBI, IPUMEHATh CBOMCTBA JUCHEPCUU CIy4dailHOM BETUYMHBI (pacrpeleieHHUs )
P PELIEHUM 3aJay; BBMUUCIATH JUCIEPCHI0 M  CTAHIAPTHOE  OTKJIOHEHHE
FEOMETPUUYECKOr0 U OMHOMHUATILHOTO PacTpe/IeTICHUM.

® Bpuncnare BBIOOPOYHBIE XapaKTEPUCTUKM IO JaHHOW BBIOOPKE W OIICHHUBATh
XapaKTEepUCTUKH  TEHEpPaJbHOW  COBOKYIMHOCTHM  JAHHBIX 10  BBIOOPOYHBIM
xapaktepucTukaMm. OIEHMBAaTh BEPOSTHOCTH COOBITUH M TPOBEPATh NpPOCTEHIIHE
CTaTUCTUYECKUE TUIIOTE3BI, IOJIb3YSACh N3YYEHHBIMH PaCIpeIeICHUAMU

1.4. KosimuecTBO 4aCOB HA OCBOEHHUE MPOrPAMMbI 1M CHMILINHBI:
Jliist crieruanbHOCTH:

25.02.08 DkcmmyaTarus 0€CUIOTHRIX aBUAIIMOHHBIX CUCTEM
VYyebHas Harpyska (Bcero) - 316 yacos,

6 MoM quciue:
VYyeOHas Harpy3ka BO B3aUMOJICHCTBHH C MpernoaaBaTeneM — 316 gacos;

8 MoM duciue:
- 1abopaTopHBIE U MPaKTUICCKUE 3aHATHS - () yacoB
- caMocTosTeIbHas pabora — () 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
Y4eOHas HArpy3Ka BO B3aUMO/IeliCTBHM € NpenogaBaTejaeM, B TOM YHcJIe 316
[IpakTrueckue padoTel/ B HhopMe MPaKTUUECKON MOATOTOBKU 0/0
KonTponbHbie paboThI -
CamocTtosiTeibHas padoTa -
[IpomexyTouHas aTTecTanus (IK3aMeH) 10




2.2, Conep:xanue yueonoii nucuumiunbl ITY1.01 MaremaTuka

HaunmeHnoBanue Coaepxxanue yueOHOro MmaTepuasa, 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 MaTepuaa
BBIUHCIICHUSI. JleiicTBus HaJl NOJTOKUTEIBHBIMU U OTPULIATEILHBIMH YHCIIaMH, OOBIKHOBEHHBIMH U 2
Bripaxernns JNECSITUIHBIMH APOOSIMHU.
- JeiicTBus co creneHs Mu, (OpMYIIbI COKPAIIEHHOTO YMHOXKEHHSI.
NpeoGpa3oBAHHS KomOuHupoBanHoe 3aHsTHE
Tema 1.3. IIpodeccnonanbHO-OPHEHTHPOBAHHOE COAEPKAHUE (COAepPKaHHe TPUKJIATHOTO 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 | IIpocTelie IpoLeHTHL, pa3Hble criocoObl UX BhiuncieHus. ClI0KHbIE POLIEHTHI
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 pelieHus: CUCTeM JUHEWHBIX ypaBHeHuil. llonstusa: marpuna 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 npeoOpa3zoBanus. YpaBHEHUS U HEPABEHCTBA. [ eoMeTpHsl Ha TNIOCKOCTH | 2




| KonrposbHas pabora

Pasnen 2. IIpsiMble M IVIOCKOCTH B IPOCTPAHCTBE 20
Tema 2.1. Coaep:xxanue y4eOHOro MaTepuaJia
OcHOBHBIE NTOHATHUSA IIpenmer  crepeomerpun. OcCHOBHBIE IOHATUSA  (TOYKA, MpsMas, IUIOCKOCTb, | 2
CTEPEOMETPUH. npocTpaHcTBO). OCHOBHBIE aKCMOMBI cTepeoMeTpuu. Ilepecekaromuecs, napauiesibHble
PacmonoxxeHnue NpsIMBIX U | U CKpeLIMBatONIMecs: mpsiMble. [IpU3HAK M CBOWCTBO CKPEHIMBAIOIIMXCS TPSMBIX.
IJIOCKOCTEN OcHOBHBIE POCTPAHCTBEHHBIE (PUTYPBI.
KomOuHupoBaHHOE 3aHsTHE
Tema 2.2. Conep:xkanue yueOHOro MaTepuaJia
[lapaJuIenbHOCTb IpsIMbIX, | 11apaienbHble  HpsMas U MmiockocTs.  Ompenenenue. lpusnak. CsoiictBa (¢ | 6
HPAMOH 1 TIOCKOCTH, nokaszatenbcTBoM). [lapamnenshbie miuockoctu. Onpenenenue. [Ipusnak. CpoiicTBa (cC
JI0Ka3aTeabcTBOM). TeTpasap M ero 3neMeHTsl. [lapamuienenunen W e€ro 3JIEMEHTHI.
TLIOCKOCTEH CpolicTBa NPOTHUBONOJOXKHBIX T'paHEl M AuaroHaned napamenenunena. Iloctpoenue
ceueHuil. Perienue 3agauy.
KomOuHupoBaHHoe 3aHsTHE
Tema 2.3. Copepxanue yueOHOIro MaTepuaJia
[lepreH UKy IPHOCTD [lepnennukynspusie npsmble. IlapamienpHble HpsiMble, MEPHEHIUKYISPHbIE K | 2
TIPSIMBIX, TIPSIMOIL 1 110ckocTH. lIpu3Hak nepneHauKyJIIpHOCTH MPSAMOM M IUIOCKOCTH. JlOKa3aTenbCTBO.
IUIOCKOCTH, TIOCKOCTEH Ilepnennukynap u  HakioHHas. llepnengukymspuele  iockoctu.  IlpusHak
NEPIEHIUKYJIAPHOCTH IUIOCKOCTEN. [loka3aTesnbeTBo.
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. YTOJI MEXY IJIOCKOCTSIMU
KoMOuHMpOBaHHOE 3aHITHE
Tewma 2.5. IIpodeccnonanbHO-OPHEHTHPOBAHHOE CO/AepkaHHe (coAepiKaHUe TPHUKJIAJTHOIO
[TapannensHele, MOJYJ151)
NEepIEeHIUKYIIpHBIE, Axkcuomsl crepeoMeTpu. [lepneHauKyIsIpHOCT NPSMOM U INIOCKOCTH, NapaJlJIeNbHOCTh | 4
CKpEIINBAIOIINECS JBYX MPSIMBIX, IEPHIEHAUKYIAPHBIX INIOCKOCTH, NEPIEHAUKYIIPHOCTD IIOCKOCTEN
npsiMbIe
Tewma 2.6. Coaep:xkaHue y4eOHOro MaTepuaJia
Pemenue 3agau «PacnosnoxkeHre npsiMbIX U TUIOCKOCTENW B IPOCTPAHCTBE. 2

Pemienue 3agau. [psmbie

" IJIOCKOCTH B

IleprieHAUKYISAPHOCTD U APAJUIEIBHOCTD NPSIMBIX U II0cKOcTeR. CKpelirBaromuecs
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
CxansspHOE MPOM3BEJCHHE | BEKTOpA MO TPEM HEKOMIUIAaHAPHBIM BekTopaMm. KoopauHaThl BEKTOpa, CKalsIpHOE
BEKTOpPOB IIPOU3BE/ICHNE BEKTOPOB B KOOPAMHATAX, YIOJl MEXAY BEKTOPaMH, YroJl MEXy IMpsIMOH
U TJIOCKOCTBIO, YTOJI MEXIY IJIOCKOCTAMU. YpaBHEHHE TUIOCKOCTH. ['eoMmeTpuueckuii
CMBICJI OIIpeieNTuTeNs 2X2
KomOunnpoBaHHOE 3aHsTHE
Tema 3.3 IIpodeccnoHAIbLHO-OPUEHTHPOBAHHOE COAEpPKAHME (COHepKaHUe TMPHUKJIATHOIO
[IpakTuko- MO/1YJIfA)
OpUeHTHpOBaHHbIE 3a1a4u | KoopauHaTHash TUIOCKOCTh. BplunciieHWe paccTOSHMM W IUIOHIaJe Ha IUIOCKOCTH. | 3
Ha KOOpAMHATHOU | KonuecTBeHHBIC pacyeThl
IJIOCKOCTH
Tema 3.4 Coaep:xxanue y4eOHOro MaTepuaJia
Perenue 3aau. Pemenue 3amgau «/lekapToBbl KOOpAMHATHI B IPOCTPaHCTBE. BEKTOpHI B MpocTpaHCTBE. | 2
KOOD/IHHATEI H BEKTODHI CroxeHre U BBIYMTAHHE BEKTOPOB. YMHOKEHHE BEKTOpa Ha uucio. KomruianapHsie
BEeKTOpbl. CKalsipHOE MPOU3BEACHHE BEKTOPOB. Pa3iiokeHHe BeKkTOpa HOTPEM
HEKOMIUJIaHapHbIM BekTopaM. IIpocreiimme 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 TUIOCKOCTSIMU
KonTponbHas pabota
Paznen 4. OcHoBbl TpUroHOMeTpUH. TpuroHomMerpuyeckue GyHKIUU 40 OK1-O0K 07
Tema 4.1. Conep:xkanue yueOHOro MaTepuaJia
TpuroHomMeTpudecKue Panuannas mepa yria. IloBopoT Touky BOKpyr Hauana koopauHaT. OnpenencHue 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
NIBOMHOTO yria. ®opmyiibl moJOBUHHOTO yria. [IpeoGpazoBaHus CyMMBbI
TPUTOHOMETPHUUYECKUX (PYHKLUH 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 3a1aHust

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
byHKIMH 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 YPaBHEHMH OCHOBHBIX THIIOB: MPOCTEHIINE
TPUTOHOMETPUUECKHUE YPAaBHEHUS, CBOJSLINECS K KBaIPaTHBIM, pEIIaeMble
pa3ioKeHueM Ha MHOXHTENH, OJHOpoAHbIe. [IpocTeiiue TpuronomeTpuueckme
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 ITpeoOpa3oBaHue TPUrOHOMETPUUECKUX BbIpakeHUl. Perienne TpuroHoMeTpuueckux 2
Penienue 3a1a4, OCHOBBI | ypaBHEHHI U HEPABEHCTB B TOM YHCJIE C UCIIOIb30BAHUEM CBOMCTB ()yHKIIHIA.
TPUTOHOMCTPHUH. KonTponbhas pabora
Tpuronomerpuueckue
byHKIIMN
Pa3nen 5. KommjiiekcHbIe YHCIa 8 OK1-O0OK 07
Coaep:xxanue y4eOHOro MaTepuaJia
ITonarue komiuiekcHoro yncia. ConpsykeHHbIe KOMIUIEKCHBIE YHCTIa, MOAYIb U 4
apryMeHT KOMIUIeKCHOro yrcia. dopma 3anucu KOMIUIEKCHOTO Yucia (TeoMeTpudeckas,
TPUrOHOMETpHUUECKasi, anredpanyeckas). ApupmeTnyeckue AeCTBUs C KOMIUIEKCHBIMU
Tema 5.1 YUCIIAMH
KommiekcHble uncna KomOuHupoBaHHOE 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 pyHKIMM, e¢ IPUMEHEHHE 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 MOCeN0BaTeNbHOCTeH. OnpeneneHue npeaena 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] YpaBHEHHMsI KacaTelbHOM K rpaduky Gynkuuu 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 Hpon3BoiHOH. [IoHsATHE MPON3BOIHON BBICIIETO MOPSIJIKA, COOTBETCTBUE 3HAKA




Touku 3xkcTpeMyma

BTOPO# POM3BOIHOM BBIMYKIOCTH (BOTHYTOCTH) (DYHKIIMH Ha OTpe3Ke. 3a1a4u Ha
MaKCHMyM ¥ MUHUMYM. [IOHATHE aCHMOTOTHI, CIIOCOOBI UX ONpEeNICHNs. ANTOPUTM
ucclieIoBaHMs (PYHKIIMM U TIOCTPOEHUS ee TrpaduKa ¢ MOMOIIBIO TPOU3BOIHOMN. J[poOHO-
JTUHEeHass QyHKIUs

KOM6I/IHI/IpOBaHHOC 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 y4eOHOr0o MaTepuasa
HaVMEHbIIIEE 3HAUCHUS Haxoxnenne HanbobIIero 1 HAaMMEHbIIET0 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
MIPAaKTUYECKHX 3a7a4ax
Tema 6.11 Coaep:xxaHue y4eOHOro MaTepuaJia
PellcHue 3a/1a4. Pemenue 3anau «@opmynsl u npasuia nupdepenuupoBanus. MccnenoBanue GyHkuud | 2
C IIOMOILIBIO MTpou3BoIHOM. Hanbosbiiee u HaMeHblee 3Ha4eHUsT (PyHKIUN
[IpousBogHas GpyHKIMH, K 6
OHTpOJIbHAs paboTa
ee MpUMEHEHHUe
Pa3znesn 7. MHOTOrpaHHHUKH ¥ TeJIa BpalleHUs 42
Tema 7.1 Copepxanue yueOHOro MaTepuasa
Bepmunsl, pebpa, rpann | [IoHATHE MHOrOrpaHHuKa. Ero snemMeHTsl: BepumHbl, pedpa, rpanu. Jnaronars. 2
MHOTOI'PaHHUKA CeuyeHue. BBIHYKJ'II)Ie M HCBBIITYKJIBIC MHOI'OI'PaHHUKH
KomOuHMpoBaHHOE 3aHSTHE
Tema 7.2 Conep:kanue y4eOHOro MaTepuaJia
Ipusma, ee [Tonsitue npusMel. Ee ocHoBaHMA U 60KOBBIE rpaHu. BeicoTa mpusMsl. 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. [Tapannenenunen, cBOMCTBa MPSMOYTOJILHOTO Mapaienenumneaa, kyd. Ceuenue kyoa, 2

CeueHue Kkyo0a,

napauicJacnuicaa




napajiesenurea KoMOMHUPOBAHHOE 3aHATHE
Coaep:xxaHue y4eOHOro MaTepuaJia
Tema 7.4 [Mupamuaa u ee snemenThl. Ceuenue 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/Ip0BaHHOC 3aHATHUC

Tema 7.6
Cummerpus B Kyoe,
napaJuiesenurese,
npu3Me, THpaMHIe

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
npodeccun

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 marepuaJia

ITonsiTue IMPaBHUJIbHOT'O MHOTI'OI'PAHHHUKA. CBoiicTBa ITIpaBHUJIbHBIX MHOT'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).
Pa3Beprka nmimnHapa

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
Yyepe3 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 Kom0OunnpoBanHoe 3aHsTHe
KOHyca
Tema 7.12 Copepxanue yueOHOro Mmarepuajia
Ilap u chepa, ux ceuenus | Lap u cpepa. Bsaumuoe pacnionoxenne chepst 1 miockoctd. CedeHue mapa, ceper 2
KoMmOunnpoBaHHOE 3aHSATHE
Tema 7.13 Copepxanue yueOHOro marepuaJia
[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 yueOHOIro 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 KoMOuHanuu reoMeTpuieckux Tel 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 y4eOHOro MaTepuaJa
Pemenne 3anau «O0BbEMBI 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:xxaHue 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 MTepBOOOPa3HOM 11 JaHHON GyHKImK. Tabnuna hopMyn A HAXO0XKICHUS
nepBooOpa3HbIX. M3yueHune npaBuiia BEIYUCICHHS IEPBOOOPA3HOM
KoMOuHMpOBaHHOE 3aHITHE
Tema 8.2 Coaep:xxanue y4eOHOro MaTepuaJia
[Tnomans 3anauu, NPUBOAAIIME K IOHATHIO ONPEECIIEHHOT0 UHTErpaja - O BBIYUCICHUM IJIomaaun | 2
KPUBOJINHENHOU KPUBOJMHENHOH Tparneuuy, o nepeMelieHnu Touku. [lonstue onpenenéHHoro
Tpaneuuu. @opmyia uHTerpaia. ['eomerpuyeckuii 1 GU3NIECKUIl CMBICI ONPECIICHHOTO HHTETpaIa.
HeroTona - Jleitoauna ®opmyna Herotona—Jleiibnuia
KoMOuHMpoBaHHOE 3aHSITHE
Tema 8.3 Coaep:xxanue y4eOHOro MaTepuaJia
Heonpenenennsrii [loHsiTHE HEONPEIEIEHHOIO HHTErpajla 2
KomOunupoBanHoe 3aHsTHE
u
ONpPEAECICHHBIN
MHTErPAJIbI
Tema 8.4 Coaep:xkanue y4eOHOro MaTepuaJia
[Tonsitie 06 ['eomeTprUyECKHil CMBICIT ONPEEICHHOTO HHTETpaia 2
OIpeeJICHHOM MHTerpane | KomMOMHUpOBaHHOE 3aHATHE
KaK IJIOIA 1
KPUBOJIMHEHHOU
Tpaneuuu
Tema 8.5 IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COAeP:KaHUe (COAePKAHUE IPUKJIATHOTO
OnpeneneHHbll MHTETPAN | MOAYJISA)
B I'eomeTpuueckuii cMbich onpezeneHHoro uurerpana. @opmyna Hetorona - JleiiOHuIA. 4
KU3HU Pemenue 3a1ay Ha MpUMEHEHHE UHTETpaa Uil BBIYUCICHUS GU3NYECKUX BETUYHMH U
IJIomaaen
[IpakTHUecKoe 3aHATHE
Tema 8.6 Coaep:xxaHue y4eOHOro MaTepuaJia
Pemenue 3anau. Pemenue 3amau «IlepBoobpaznas Gpynkmuu. [IpaBuia Haxoxaenus mepBooopa3Heix. 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 AEUCTBUTENbHOro uucia. Pynknum 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
HppaluOHAIbHBIX 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 IlokazatensHas | Coaep:kanue yueOHOro MaTepuaJa
(yHKLHS, ee cBOiiCTBa Crenenb ¢  MNpPOM3BOJBHBIM  JIEUCTBUTENIBHBIM  TOKa3zaTteneMm.  Omnpenenenue | 4
MoKa3aTenbHOM (YHKIMHU, €€ CBOHCcTBa M rpaduk. 3HAKOMCTBO C NpPHUMEHEHHEM
nokasareiabHOH GyHKIMHU. PeleHne mMoka3aTeabHBIX YpaBHEHUN (DYHKIHMOHAJIBHO-
rpadU4eCcKUM METOJIOM
KomOunupoBaHHoe 3aHsTHE
Tema 10.2 Copepxanue yueOHOIro Mmarepuajia
Pemenne mokaszaTenbHBIX YpPaBHEHHMM METOJOM YpaBHUBaHMs IOKazaresieid, MeTojaoM | 6

Penrenue nokasateinLHBIX
YpPaBHEHUH U HEPABEHCTB

BBEJICHUS HOBOIl NEpeMeHHOH, (yHKIMOHANbHO-TpaduueckuM MmetofoM. 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 yueOHOro MaTepuaJia
Pemenue 3aaau. Pemenue nokazarenpHbIX YpaBHEHHI METOJIOM YpaBHUBAHU MMOKa3aTelleld U METOAOM 2
IToka3zarenbHas GyHKIMSA | BBEACHUS HOBOM NepeMeHHOMU. 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 Copepxanue yueOHOIro MmarepuaJia
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 Peenne MOTECHIIMPOBAHUS, METO]I BBEJICHUSI HOBOU mepeMeHHoi. Jlorapupmudeckue
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

YpPaBHEHUH 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 3anay. 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 ¢ MOJYy.JIsl)
MHOMKCCTBAMH Omnepanuu ¢ MHOXecTBamMu. 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:xxanue y4eOHOro MmaTepuaJjia
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 Copepxanue 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 COOBITH. | 4

cooOnITHsa. CnoxeHue u
YMHOXCHHE
BEPOATHOCTEMN

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

MIPOU3BEICHUS COOBITHIA.




KoMOuHMpOBaHHOE 3aHITHE

Tewma 13.3 BepostHOCTb

IMpodeccuonabHO-OPHEHTHPOBAHHOE cofiep:kaHue (colep:KaHHe TPUKIATHOTO

MOYJIfA)
B
MPO(ECCHOHATHHBIX OTHOCUTENNbHAS YacTOTa COOBITHS, CBOWCTBO ee ycroWumBocTH. Craructudeckoe | 4
3ajayax ornpezeneHue BepossiTHOCTU. OLieHKa BEPOSITHOCTH COOBITUS
Tema 13.4 Coaep:xxanue y4eOHOro MaTepuaJia
JIMcKpeTHas ciaydaiHas Bunpl ciaywaiinsix BenuuuH. OlpeneneHue IAUCKPETHOW ClIy4aiHON BeNIMYMHBL. 3akoH | 4
BEJIMYMHA, 3aKOH €€ pacnpenesieHusl AUCKPETHOM CiiydallHOM BeIMuKHbl. E€ 4nciioBbIE XapaKTepUCTUKHI
pacnpeeneHus KoM0OunnpoBaHHOe 3aHsTHE
Tema 13.5 Conep:kanue yueOHOro MaTepuaJia
3anaun maTeMaTHueckol | Bapuanumonusii  psa. [lonmuron  dactor W ructorpamma.  Cratucruueckue | 4
CTATHCTHKH XapaKTePUCTHUKU psifia HAOIIOJaeMbIX TAHHBIX
Komb6unmnpoBanHoe 3anstue
Tema 13.6 IIpodeccnoHaAIbHO-OPUEHTHPOBAHHOE COAep:KaHMe (COHepsKaHUe TPHUKJIATHOIO
CocraBnenue TabauI 1 MOLYJI51)
auarpamMM Ha MpakTUKe
[lepBuunas 00pabOTKa CTATUCTHMYECKUX JaHHBIX. ['paduueckoe MX mpeiacTaBieHHe. | 2
HaxoxneHnue cpeqHuX XapakTepUCTHK, HAOTIOJaeMbIX TaHHBIX
Tema 13.7 Conep:xxaHue y4eOHOro MaTepuaJia
Pemenue 3anau.
Pemenue 3axa4 «2neMeHTH KOMOMHATOPUKH. 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. Ompeznenenus. 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 (DYHKITHI, METOJ| Pa3jIOKEHUS Ha MHOXHUTEIIM, METOJ BBEICHUS 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 3HA4YeHWH (yHKuui K | 4
Pemenus ypaBHeHUH, CPAaBHEHHMIO 3HAYEHUH apryMeHTOB JUIsi MOHOTOHHBIX (DYHKLHH, METOJI HHTEpBAJOB,
HEPABEHCTB ¢yHkunoHanpHO-rpaduyecknii mMerox. I'paduueckuii MeTox pemieHWs ypaBHEHUH u
HEPABCHCTB
KomOuHupoBaHHOE 3aHsTHE
Tema 14.3 Coaep:xxanue y4eOHOro marepuaJjia
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 IIpodeccrnoHaIbHO-OPHMEHTHPOBAHHOE COAEPKAHME (COAEPKAHUE ITPUKJIATHOIO
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 «OOIIMEe METOIBI PEIICHHST YPaBHEHHI. Y PaBHEHUS ¥ 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 mporpaMMbl JUCHUTUTMHBL TpeOYeT HAMU4Hs yaeOHOro Kabuneta «MaTemaTukay

Oo6opynoBanune yueOHOro kKabuHera:

- IIOCAJI0OYHBIC MECTAa 110 KOJIMYECTBY CTYJACHTOB;

- pabouee MeCTO IperogaBaTels;

- KOMIUIEKT Y4eOHO-HArJISIAHBIX TIOCOOUH.

Texnuveckne cpeacTBa 00y4YeHHUS:

- KOMIIBIOTEP C JIMIOCH3UOHHBIM IIPOIrpaMMHbBIM obecreuyeHHEM C BO3MOKHOCTBIO INOAKIOYCHUA K

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

- MHTCPAKTHBHAA OOCKa,

- MapKepHast 10CKa.

3.2. UudopmannoHHoe odecnieyenne 00ydeHUust

1.

2.

OcHoBHasi 1uTepaTypa:
BoromonoB, H.B. Anre6pa u Hayana aHanm3a: YydeOHOe TMOCOOME Ml  CpPeaHEro

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 [caiiT]. —

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

Boromonos, H. B. I'eomerpus : yueOHOe mocoOue st CpeaHero npodeccCHOHATIFHOTO
o6pazoBanus/ H. B. boromonoB. — MockBa : WM3marensctBo FOpaiit, 2023. — 108 c. —
(ITpodeccuonanpaoe obpazoBanue). — ISBN 978-5-534-09528-9. — Tekcr : 37eKTpOHHBINA //
ObpazoBarenpHas miatdopma HOpaiit [caiit]. — URL: https://www.urait.ru/bcode/511955

JlonmoJiHUTE/bHAS JIUTEepaTypa:

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 Hadana MaTeMaTHueckoro aHanuza. 11 kmace: B 2 4. Y. 1. Yyebuuk
JUTSL ydaruxcst 001eo0pa3oBaTebHbIX yupexaeHul (mpoduabHbii 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 H OLICHKAa PE3YJIbTAaTOB OCBOCHUA AUCHHUIUIMHBI OCYHICCTBIIACTCA IIPCIIOAABATCIICM B

Mpolecce TPOBEICHUS TMPAKTUYECKUX 3aHATHH M JIA0OpAaTOPHBIX pabOT, TECTUPOBAHMS, a TaKKe
BBITIOJIHEHHSI OOYUYaIOIIMMUCS WHAWUBUIYAIbHBIX 3aJaHUH, MPOEKTOB, HCCIICIOBAHHM. Pe3ynbTathl
00y4YeHHUs] OMPENEeNAI0T, YTO OOydJarolmuecs JOJDKHBI 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, OK. 08 JIP4, JIP | HMuauBuayaibHbIH YCTHBIA ONPOC C
IIPeACTABIICHHIA 0 18, JIP 19 MMOCTAaHOBKOM MPOOJIEMHBIX BOIIPOCOB
MAaTEMATHKE KaK Tectnposanne
YACTH MHPOBOiL MareMaTHn4ecKuil 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 ¢ MareMaTHYECKUMHU HUCTOYHHUKAMHU
MpeCTaBICHUN o | OK. 08, OK. 09 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 HCCIIeI0BaTEeIbCKUX PadoT;
ONUCHIBaTh U U3y4aTh TectupoBanue
pa3HbIE IMPOLECCHl H Marematnueckuid IUKTaHT 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
CTaH/AapTHBIMU 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  MpeacTaBiIECHUE
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 CcaMOCTOSTENBbHOE pPEIICHHE
MpeACTaBICHUI 00 | OK. 06 13, JIP 18 | 3amanuii Ha HaxOXIEHHWE TMPOU3BOJHBIX W
OCHOBHBIX THOHATHAX, | OK. 08 nepBooOpa3HbIX  GyHKuuil.  BrimonHeHue
uAesiXx U MeTojax MPAKTUYECKUX 3aJaHUd C YCTHBIM WM
MaTEMaTHYECKOIO MIMCbMEHHBIM OTBETOM.
aHanu3a; TectupoBaHue
Marematnueckuid JTUKTAaHT MHauBuIyanbHas
camocTosiTeNibHass ~ paboTa  Ipe/cTaBieHHE
Pe3yIbTaTOB MPAKTHUECKUX pabOT
Bnanenue ocnoBabiMu | OK .4 JIP 18, | I'pynnoBoe u caMOCTOSITENbHOE pEILIECHUE
MOHATHAMH 0 mockux | OK.09 JIP 19 F€OMETPUUYECKHX 3a]1a4.
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
IPaKTUYECKUM

Marematnueckuid IUKTaHT MHauBuayanbHas
CaMOCTOSITeNIbHAasi ~ paboTa  TIPEICTaBIICHHUE
PE3yNbTAaTOB MPAKTUYECKUX padoT.




CoJIepIKaHUEM;

CdopmMupoBaHHOCTB OK.04 JIP 13, | I'pynnoBoe M CcaMOCTOSATENBHOE pELICHUE
IpeJICTaBICHUH o | OK.09 JIP 14, |3amau mnmo  Teopum  BeposTHOCTEH U
nporeccax 51 JIP 18 MaTEMaTHUYECKON CTaTUCTUKE.

ABJICHUSAX, HMEIOIINX TectupoBaHue

BEPOSITHOCTHBIH Marematrnueckuid TUKTaHT MHIMBUyaIbHAs
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 VHTEpHET U Ha
TOTOBBIX JOPYTUX 3JIEKTPOHHBIX HOCUTEIISIX.
KOMITBFOTEPHBIX TecTtupoBaHnue

porpamMmm npu Matematnueckuii AukTanT HHauBuayalbHas

pelieHuu 3ana4y

CaMOCTOsITENIbHAs ~ paboTa  TpeACTaBICHUE
Pe3yIbTaTOB MPAKTHUECKUX pabOT




