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apesssialinsix ciryaunax (Gasonan NoAroToRKa), yTREpAAEHHONO npukmon Munncrepcraa [Tpocaemenna
Poccuiickoit ®enepaiun or 7 wons 2022 r, Ne 535,

— ®enepansuofl  obpazonarensnoit Wmmmwmm
Munnpocsemenmnn Pocenm or 23.11.2022r. Ne1044)

— Tpwmepnoit paGoueil nporpamMmsl obicoBpaIonatekHol yieGHOR awcusnaumm «Mavesarms (Gaomuit
YpOBEHS) AN NPOGECCHOMANBHEIX OOPAIOBATENLHBIX OPraHIALR TEXHONOTHYECKOTO npodus obyvewns
(VTBEPKACHA HA 30CCAAHNM CopeTa 10 OUEHKE CONEPMANHS W KAUECTBA NPHMEPHIX PabOwIX NpOTpas
0611e06pPasOBATENLHOTO W COLMALHO-TYMAHHTAPHOTO LMKIOB CI1O - Mpotoxon Mal4 ot 30.11.2022r.)




1. TMACIHOPT IPOr'PAMMBI YYEBHOM JUCHUILIAHBI

IHYA. 01. MATEMATHKA

1.1. O6sacTh NpUMEHEHHs MPOrPaMMBbI.
PaGowyas mporpamma y4yeOHOW IUCHMIUIMHBEI MaTeMaTHKa SBISIETCS YacThI0 OCHOBHOH Ipo¢eCCHOHAIHHOMN
oOpa3oBaTensHOW TporpaMMEl, pa3padoranHoi B coorBeTcTBHHM ¢ ®I'OC mo cnemmanpsHOocTH 20.02.02 3ammra B
Ype3BBUANHBIX CHTyanusx (6a3oBas moarotoBka), demeparbHOrO TOCYAapCTBEHHOT'O O0OpPa30BaTEIBHOTO CTaHIApTa
cpemHero odmero oOpazoBaHMA, (heAepaFHOTO TOCYNApCTBEHHOTO 00pa3oBaTENHHOTO CTaHAApTa CpPeIHEro oOmiero
o0Opa3oBaHUsL.

Conepxanne o6meo0pazoBaTenbHoi  mucimmuimael  [1YJ[.01 Martematuka HampaBiICHO Ha JOCTH)KEHHE BCEX
JIUYHOCTHBIX, METAMIPEIMETHBIX U PEJAMETHBIX Pe3yIbTaTOB 00yueHwHs, perameHTupoBanHbix ®I'OC COO.

Pabouas mporpamMa y4eOHOW JUCHMIUIMHBI MOXET OBITH WCIOJIb30BaHAa B  JOIOJHHUTEIHEHOM
npodeccHoHanbHOM  00pa3oBaHMM (B INporpaMMax  [OBBIIICHUS  KBATU(QUKAMM W  TEPENoArOTOBKH) H
npodeccCHOHANBHOMN MOJr0TOBKE MO NpodeccusiM pabounx.

1.2. MecTo AMCUUILUIHHBI B CTPYKTYPe OCHOBHOI MpodecCHOHATBbHOI 00pa30BaTeIbHOI MPOrpaMMbI:
OOmeo0Opa3oBaTenpHas qucHUIUIMHA «MatemaTukay sSBISIETCSl 0053aTENbHON YacThio 00IIe00pa30BaTEIHHOTO IIHKIA
oOpazoBarensHOU porpamMmbl B cooTBeTcTBHN ¢ PI'0C crenmanprOoCcTH 20.02.02 3ammura B Upe3BBIYAHHBIX CUTYAIHSIX
(6a30Bast MOATOTOBKA)

1.3. Ileau u 3a1a4u AMCHUILUIMHBI — TPEOOBAHUS K Pe3ybTaTaM OCBOCHHUS JUCHMILINHBI
OcBoenue yueOHOM TUCHUIUTHHB «MaTeMaTHKa» 00eclieuuBaeT JOCTHKEHUE CTYICHTaMH CIIETYIOLIUX PE3yJIbTaTOB!

3HATH/TIOHUMATh:

3 1 - 3HaUeHHE MATEeMaTHYSCKON HAYKHU JJIs PELICHUs 33[a4, BO3HUKAIOIINX B TEOPUH U MPAKTHUKE; IIUPOTY U
OTPaHUYCHHOCTh MPUMEHEHHSI MATEMATHYECKUX METO/IOB K aHAIHM3Y M UCCICOBAHHIO MPOIIECCOB U SABJICHHUI B IPHUPO/IC
1 O0IIIECTBE;

3 2 - 3HaueHHE NPAKTHKA U BOMPOCOB, BO3HUKAIOIIUX B CAMOW MareMaruke, Ui (JOPMUPOBAHUS U PA3BUTHSI
MaTeMaTHYeCKON HAYKH;

3 3 - Wjen pacuIMpPEeHHs YUCIOBBIX MHOMKECTB KaK Croco0a MOCTPOSHUSI HOBOI'O MaTeMaTHYECKOTO ammapara Juis
peIIeHHs TPAKTUYCCKUX 3a/1a4 U BHYTPECHHHX 3a/1a4 MATEeMAaTHKH,

3 4 - 3HaYeHUE WU[CH, METOIOB U PE3yJbTATOB AIreOPhl M MATEMAaTHYECKOTO aHaJIK3a i MOCTPOCHHUS MOIeIe
peasbHBIX MPOIIECCOB U CUTYAIIHA;

3 5 - BO3MOXHOCTH T'€OMETPHH JIJISl OIIMCAHUS CBOMCTB PEabHBIX MPEAMETOB U MX B3AHMHOI'O PACIIOJIOKEHHS;

3 6 - yHUBEpCaJbHBIH XapaKTep 3aKOHOB JIOTUKA MATEMAaTHYECKUX PACCYXKICHHH, HUX MPUMEHUMOCTH B
Pa3IMYHBIX O0JIACTSIX YETOBEUYCCKOM NI TeIbHOCTH;

3 7 - paznuuue TpeOOBAHUIA, MPEIBABIIEMBIX K JOKA3aTEIbCTBAM B MAaTEMATHKE, €CTECTBEHHBIX, COLUAILHO-
9KOHOMHUYECKHX U TYMaHUTAPHBIX HAYKaX, Ha MPAKTHKE;

3 8 - posb AaKCHOMATHKH B MAaTEMAaTHKE; BO3MOXHOCTh IIOCTPOCHHUS MAaTEMAaTHYECKHX TEOpuil Ha
AKCHOMATHYECKOM OCHOBE; 3HAYEHHE aKCUOMATHKH JUTS APYTUX 00JacTeil 3HAHUS U JJISI TPAKTHKH;

3 9 - BepOATHOCTHBIX XapaKTep Pa3IMIHBIX MPOIECCOB M 3aKOHOMEPHOCTEH OKPYKAIOIIETO MHPA;

yMeThb:

v 1 - BBIIIOJIHATH apI/I(bMeTI/I‘IeCKI/Ie HeﬁCTBHﬂ, coueTad YCTHBIC W TMHUCBMCHHBIC TPHUEMBI, TPUMCHCHUC
BBIYUCIIUTCIbHBIX yCTpOﬁCTB; HaXoAuTh 3HAYCHUA KOPHIA HaTypaIlBHOI\/’I CTCIICHHU, CTCIICHU C paluOHaJIbHBIM
rokasaTesieM, jorapudma, UCIOb3ys NP HEOOXOAMMOCTH BBIUMCIHMTENBHBIE YCTPOWCTBA; MOJIB30BATHCS OLCHKOW M
MIPUKHUIKOW MIPH MPAKTUUCCKUX pacyeTax;

VY 2 - npUMeHSTh TOHATHS, CBA3aHHBIC C JCITUMOCTBIO [IEJIBIX YHCEI, TIPU PEIICHIH MAaTEeMaTHYSCKUX 3a/1a4;

VY 3 - HaXOIUTh KOPHHA MHOTOWICHOB C OJIHOW IEPEMECHHOM, PACKJIa[bIBATh MHOTOWICHBI HA MHOXKHUTEIIH,

Y 4 -BBIIONHATH JEHCTBUS C KOMIUIGKCHBIMH YHCJIAMH, TIOJB30BaThCS TE€OMETPUYECKON HHTepIpeTanuen
KOMIUICKCHBIX YHCEJ, B MPOCTCHIIMX CIy4asX HAXOJUTh KOMIUICKCHBIC KOPHH YpaBHEHHHA C JCHCTBUTCIHHBIMH
KO3 pUIHEHTaMHU;

Y 5 - mpoBoauTh mpeoOpa3oBaHUS YUCIOBBIX M OyKBEHHBIX BBIPAKCHHH, BKIIOYAIOIIMX CTEIICHH, PaJHKalbl,
sorapu(MBsl ¥ TPUTOHOMETpHUYEeCKHe (YHKINH;

VY 6 - onpenenaTh 3HaUCHUE QYHKITUH 110 3HAYCHHUIO apryMEHTa MPH Pa3IMIHBIX CIIoco0ax 3a1anus (yHKINH,

VY 7 - ctpouts rpaduku H3y4eHHBIX (YHKIIHIA, BBITIOIHITH MpeoOpa3oBaHus rpaduKosB;



VY 8 - onuceBaTh N0 rpaduKy ¥ 10 GOpMyJsie HOBEACHUE U CBOWCTBA (QYHKIIMH;

VY 9 - pewats ypaBHEHHs, CUCTEMbl YpaBHEHUI, HEPaBEHCTBA, HCHOJB3YsI CBOICTBA PYHKIMH M UX rpaduyecKue
NIPE/ICTaBIICHUS;

VY 10 - HaxoauTh CyMMYy OE€CKOHEYHO YOBIBaIOIEH TeOMETPHUECKHUI IPOTPECCHH;

VY 11 - BBIYMCIIATH POMU3BOJHBIE U IEPBOOOPA3HBIEC 3JIEMEHTAPHBIX (DYHKLMH, IPUMEHSISI IPaBHiIa BEIYUCIICHHS
MIPOU3BOIHBIX W IEPBOOOPA3HBIX, UCIIONB3YS CIIPABOYHBIC MAaTEPHAIIBL;

VY 12 - uccnenoBaTh GYHKIMH U CTPOUTH UX TpaUKH C MTOMOIIBIO IPOU3BOIHOM;

VY 13 - pemraTh 3a1a4u ¢ MPAIMEHEHHEM yPaBHEHHUS KacaTeIbHONW K TpaduKy (QyHKIINH;

VY 14 - pemraTh 3a1a4n Ha HAXOXKJCHUE HANOOJIBIIETO U HANMEHBINETO 3HAYCHHS (DYHKIINN Ha OTPE3KE;

VY 15 - BBIUMCHATH IUIOIIAAb KPUBOJMHENHON Tpanenuy;

Y 16 - pemars panuoHAJbHBIC, IIOKa3aTeNbHBIE W JOTapu(pMHUUIECKHEe YpaBHEHHs ¥ HEPaBEHCTBA,
UppaloHaJIbHbIE U TPUTOHOMETPHYECKHE YPAaBHEHUs, X CUCTEMBbI;

V¥ 17 - noxa3bIBaTh HECIOXKHbIE HEPABEHCTBA;

VY 18 - pemarb TEKCTOBBIE 3a7add C IMOMOLIBIO COCTAaBJICHUS YpPaBHEHWH, M HEPABEHCTB, MHTEPIPETHPYS
pe3yNbTaT C yYeTOM OIpaHUYEHHUH YCIIOBHS 3a/1auy;

VY 19 - uzo0pakaTb Ha KOOPAWHATHOH IJIOCKOCTH MHOXKECTBA PELICHUH ypaBHEHHH W HEPABEHCTB C JABYMs
MEpEMEHHBIMU 1 UX CUCTEM.

VY 20 - HaxoAuTh NMPHUONIKEHHABIC PEICHUS YPaBHEHUH U UX CHCTEM, UCTIONB3Ys TPaQIeCKIii METOS;

VY 21 - pemartb ypaBHEHUs, HEpAaBEHCTBA M CHCTEMBI C MPUMCHEHHEM TIpadUUeCKUX MPEACTaBICHUH, CBOHCTB
(GyHKIWH, TPOU3BOTHOM;

VY 22 - pemrath npocTeiiniie KOMOMHATOPHBIC 3a7Ja9l METOIOM Tiepebopa, a TakkKe ¢ MCIOIb30BAaHIEM H3BECTHBIX
¢dopmyn, TpeyrompHuKa [lackams; BEMUCIATH KO3 uIEeHTs! 0nHOMa HpioTOHa Mo QopMylle M ¢ HCIONB30BaHHEM
TpeyroibHuka [lackans;

VY 23 - BBIYHCIATH BEPOSTHOCTH COOBITHIA HAa OCHOBE MOJICYETa YUCIIa HCXOI0B (IPOCTEHIIUE Cily4an);

VY 24 - COOTHOCUTPH IUIOCKUE TeOMEeTpUUecKre QUIYypBl U TpEXMEPHbIE OOBEKTHI C X OMUCAHHUSIMH, YEPTEIKAMH,
n300paKEHUSMY; Pa3IMYaTh U aHAITU3UPOBATH B3aUMHOE PACIONIOKeHUE QUryp;

VY 25 - u3obpakath reoMmeTpudeckue GUIrypsl U Teja, BHIIOIHATE YEPTEXK 110 YCIOBHUIO 3aIa4H;

Y 26 - pemare TeoMETpUUYECKHE 3aJaud, OMHUPAsACh HAa W3yUEHHBIE CBOMCTBA IUIAHUMETPHUYECKUX U
CTepEeOMETPUIECKUX (PUTYp U OTHOIICHUH MEXITy HUMH, IPUMEHIS alreOpandecKuii 1 TPUTOHOMETPIYCSCKUI anmnapar;

VY 27 - mpoBoANTH TOKa3aTeIbHBIC PAcCyKICHHUS TPH PEIICHUH 3a7ad, TOKa3bIBaTh OCHOBHBIC TEOPEMBI Kypca;

VY 28 - BEIYUCHATH JIMHEHHBIC 3JICMEHTH U YTl B MPOCTPAHCTBEHHBIX KOHQUTYPAIMIX, 00BEMBI U ILIOIA TN
MTOBEPXHOCTEH MPOCTPAHCTBEHHBIX TN U UX MPOCTSHITIX KOMOMHALINH;

VY 29 - npuMeHsITh KOOPIMHATHO-BEKTOPHBINA METO JIJIsl BBIYMCIIEHHUS! OTHOILIEHUH, PACCTOSIHUN U YIJIOB;

VY 30 - cTpouTh CeYeHUsI MHOTOTPAHHUKOB U M300pakaTh CEUCHHS TEJl BPAIICHHUS;

Hcnoab30BaTh NpHOOPEeTEHHbIE 3HAHUS U YMEHHUS B IPAKTHYECKOIH 1eATeIbHOCTH M NOBCeIHEBHOI KM 3HU IS

W 1 - mpakTudeckux pacueToB 1o (opmynam, BKiIo4as (OpMyJbl, coAepKalllie CTENeHH, paauKabl,
jgorapuMbl ¥ TPUrOHOMETpUYecKHe (QYHKIHMH, HCIOJIb3Ysl IMPH HEOOXOAMMOCTH CIPABOYHBbIE MaTepHajbl H
MpOCTEIINE BRIUUCIUTEIbHBIE YCTPOICTBA;

W 2 - omnucaHus W HUCCIEAOBaHMA C TOMOIIBIO (YHKIMH peanbHBIX 3aBHCHUMOCTEH, NpPEACTaBICHUS HX
rpadu4ecKy; HHTEpIpeTanny rpa)ikoB pealbHBIX MPOLECCOB;

W 3 - pemeHus reoMeTpHYECKUX, (PU3MUECKNX, SKOHOMUYECKUX M APYI'MX NPUKIAAHBIX 3a7ad, B TOM YHCIIe
3aj1a4 Ha HaHOOJBIINE ¥ HANMEHBIINE 3HAUCHNS C IPUMEHEHHEM alliapaTa MaTeMaTHIeCKOTo aHalN3a;

W 4 - mocTpoeHus n ucciieoBaHus MPOCTEHIIMX MaTeMaTHIECKUX MOJIEIIeH;

W 5 - ananm3a peanbHBIX YMCIOBBIX JAHHBIX, NPEJCTABICHHBIX B BUAE IHArpaMM, rpadUKoOB; U aHAIH3a
nH(}pOpMAaIINY CTATUCTUUECKOTO XapaKTepa;

U 6 - uccnepoBanus (MOZECTHPOBAHNS) HECIOKHBIX NMPAKTHYECKUX CHUTYAIlMil HA OCHOBE M3YYEHHBIX (POPMYI U
CBOMCTB uryp;

W 7 - BeUMCICHMS IJIHH, IJIOMIAAeH M OOBEMOB pPEalTbHBIX OOBEKTOB NPH PEIICHHH MPAaKTHYECKUX 3aiad,
HCTIONB3YS IPH HEOOXOIMMOCTH CIPABOYHHUKH W BBIYHCIUTEIBHBIC yCTPOICTBA;

N 8 —moHuMaHus B3aUMOCBSI3M Y4eOHOTO TpeaMeTa ¢ O0coOeHHOCTsIMH mpodeccuit U mpodeccrnoHaIbHOM
JESITeIbHOCTH, B OCHOBE KOTOPBIX JIEXKAT 3HAHUS 110 JAaHHOMY IPEAMETY.

1.3.1. Ilean QMCHUILINHBI:

® (hopMupOBaHME IEHTPAJIBHBIX MAaTEMaTHYECKUX MOHATHH (YHCIIO, BENWYHMHA, TeOMeTpuieckas ¢Gurypa,
IepeMeHHasA, BEPOATHOCTh, (YHKIUS, NPOW3BOJAHAS, WHTETpal), OOECHEUNBAIONINX MPEEMCTBEHHOCTh U
MIEPCIEKTHBHOCTh MAaTEMaTHIECKOTO 00pa30BaHMs 00yJatoINXCS;

® ro1BeieHNe 00yJarOmMKXCS Ha AOCTYIHOM Ui HUX YPOBHE K OCO3HAHHIO B3aWMOCBS3M MAaTEMaTHKH U
OKPY’KaIOIIEeTO MUPA, TOHUMAHHUIO MAaTEMAaTHKH KaK 9acTH 0OIIeH KyIbTYphl YeIOBEUECTBA;

L Pa3BUTHUC UHTCIUICKTYAJIbHBIX U TBOPYCCKUX crocoOHoCTEH 06yqa}01111/1xc51, II03HABaTCILHOU AKTHUBHOCTH,
HUCCICOAOBATCIBCKHUX yMCHI/II‘/'I, KPUTUIHOCTH MBIIIJICHUS, MHTCPECA K U3YYCHUIO MATEMATHUKU,



® (popmupoBaHue  (QYHKIMOHAIGHOH  MaTeMaTHYeCKOH  IpaMOTHOCTH:  YMEHHUs  Paclo3HaBaTh
MaTEMaTHYECKHE ACTEKThl B PEANbHBIX JKH3HEHHBIX CHUTYalMsIX M HPH M3YUYCHHM OPYTHX y4eOHBIX HMPEAMETOB,
MIPOSIBIICHUSI 3aBHCHMOCTEH M 3aKOHOMEPHOCTEH, (OpMynIHpoOBaTh HMX Ha SA3bIKE MAaTEMaTHKH W CO31aBaTh
MaTeMaTHYeCKHe MOJEIH, TPHUMEHATh OCBOCHHBIM MaTEMaTW4eCKHH ammapar Uil peIIeHHS IpPaKTHKO-
OpPUEHTHUPOBAHHBIX 3aJ]au, HHTEPIPETUPOBATE U OLIEHUBATHIIOIYYCHHBIE PE3yJIbTAThI.

3agauy QUCHMILINHBL:
3agaun ocoenust O/ (B coorBercTBuu ¢ TpeboBaHusMu PI'OC COO, opuentanueii Ha pe3yjbTarhl PI'OC
CIIO):

- (bOpMPIpOBaTI: MpeACTaBJICHUA O COUUAIbHBIX, KYJIbTYPHBIX U UCTOPUICCKUX (baKTOan CTaHOBJICHUS MaTCMAaTHUKH,
- (bOpMPIpOBaTI: OCHOBBI JIOTUYECKOI'0, aJITOPUTMHUYCCKOI'0 U MATEMATUYCCKOT'O MBIIIJICHU S

- (opMHpOBaTH YMEHHUS MPHUMEHATH MOJYYEHHbIE 3HAHUSA NPH PEIICHHH pPa3IM4YHbIX 3a1ad, B TOM YHCJIE
po¢heCCHOHATBHBIX;

- (hopMHpPOBATh MPECTABICHHS O MaTEMaTHKE KaK YaCTH 00OIIe4eI0BeYeCKOil KyJIbTyphl, YHUBEPCATLHOM SI3bIKE HAYKH,
II03BOJISIOIIEM OIMCHIBATh U U3y4aTh PeajlbHbIE IIPOLIECCHI U SIBJICHUS.

1.3.2. Iliianupyemble pe3yabTaTbl 0CBOEHHMS 0011e00pa3oBaTeIbHON IMCUMILIMHBI B cooTBeTrcTBUM ¢ PI'OC
CIIO u Ha ocHoBe ®T'OC COO

B pesymbrare wu3ydeHus aucuuiuiMHbl «Martematuka» OyayT CQOPMHpPOBaHBI CICIyIONIHE O0OLIHe
KOMIIeTeHIUH:

OK 1. [ToHuMaTh CYIIHOCTh U COLMATIbHYIO 3HAUUMOCTb CBOEH Oymymiel npodeccuu, MposBISATH K HEll yCTOWYNBBIN
HHTEpecC.

OK 2. Opranu3oBbIBaTh COOCTBEHHYIO JICSTEIBHOCTD, BHIOUPATH TUIIOBBIE METO/IBI PEllIeHHs TPO(eCCUOHAIBHBIX 3a/1a4,
OLIeHHBaTh UX 3()(HEKTHBHOCTH U KaYeCTBO.

OK 3. IlpuHMMaTh pelieHus B CTaHJapTHBIX U HECTAaHIAPTHBIX CUTYAIMSIX U HECTH 32 HUX OTBETCTBEHHOCTb.

OK 4. OcymiecTBIATh MONUCK U UCIIOIb30BaHNE HHPOPMAIMN, HEOOX0ANMOH 151 3(h(HEKTHBHOTO BBITOTHEHHUS
podeCcCHOHANBHBIX 33/1a4, MPO(PECCHOHATBHOTO ¥ IMYHOCTHOTO PA3BUTHSL.

OK 5. Hcrionb3oBaTh MHGOPMAMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTHH B IIPO(ECCHOHATBHON AEATEIILHOCTH.

OK 6. PaboTaTpb B KOJIJIEKTUBE U KOMaHE, 3)(HEKTHBHO OOIIATHCS ¢ KOJUIETaMHt, PYKOBOJICTBOM, JIFOZbMH,
HaXOJSIMMUCS B 30HaX MoKapa.

OK 7. bparb Ha ce0s1 OTBETCTBEHHOCTH 3a Pa0OTY YIEHOB KOMaH bl (OAYMHEHHBIX ), PE3YJIbTaT BHITIOIHEHHS 3a/1aHHH.
OK 8. CaMOCTOSITENHHO ONPEAENATh 3a1a4u MPO(PEeCCHOHAIBHOTO ¥ TUYHOCTHOTO Pa3BUTHS, 3aHUMATHCS
camo00pa3oBaHHeM, OCO3HAHHO TUIAHUPOBATH TOBBIIICHHE KBATH(UKAIHH.

OcBoenne yueOHOro mpenmera «MareMaTHKa» JODKHO OOecrednBaTh JIOCTIDKCHHE Ha YPOBHE CpEIHEro
o0rmero odpazoBaHus CIEIYIOMNX JTHIHOCTHBIX, METAIPEIMETHBIX U IPEIMETHBIX 00pa30BaTENbHBIX PE3yIbTaTOB
B cooTBeTcTBUH ¢ TpeboBanmsamu OI'OC cpemnero obmero oOpa3oBaHUs:

JIMIYHOCTHBIE PE3YJIbTATbBI

JImgHOCTHBIE pE3yJbTaThl OCBOCHHS MPOTPaMMBI  y4eOHOTO IpeaMeTra
«MaremaTtuka» xapakrepusyroTcs:['paxaanckoe

BOCIIUTAHUE:

c(OPMHUPOBAHHOCTHIO TPAKIAHCKON IMO3UIMK OOYYAIOMIErocss KaK aKTHBHOTO WM OTBETCTBEHHOTO 4IICHA
pOCCHIICKOTO O0IIEeCTBa, MPEACTABICHUEM O MAaTEMAaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD,
SBIIEHUH, TPOIEAYp TPaKITaHCKOTO oOIecTBa (BBIOOPHI, OMPOCHI W Tp.), YMEHHEM B3aUMOJICHCTBOBATH C
COIMATLHBIMA HHCTUTYTaMHU B COOTBETCTBUH C MX (QYHKIUSIMHU ¥ HA3HAYCHUEM.

IlaTpuoTHyeckoe BOCIIMTAHUE:

c(hOpMHPOBAHHOCTHIO POCCHUHCKONW TPa)KTaHCKOW HMACHTUYHOCTH, YBAKECHHS K MPOILIOMY M HACTOSIIEMY
pOCCUNCKONW MaTeMaTUKH, IIEHHOCTHBIM OTHOIIEHHEM K JIOCTHKEHHUSM POCCHUHUCKUX MATEeMaTHKOB M POCCHUHCKOU
MaTeMaTHIeCKOMN IIKOJIbI, K UCITOJIb30BAHUIO 3TUX TOCTIKEHUH B IPYTUX HayKax, TEXHOJOTHUAX, C(HepaxdKOHOMHKH.

JyXOBHO-HPaBCTBEHHOE BOCIUTAHHUE:!

OCO3HAaHHMEM JTYXOBHBIX IIEHHOCTEH POCCHICKOT0 Hapoja; ChOPMHPOBAHHOCTHIO HPAaBCTBEHHOTO CO3HAHMUS,
9TUYECKOTO TIOBEJCHNUS, CBA3aHHOTO C MPAKTHUCCKUM NPUMEHEHUEM JTOCTIDKEHUI HAYKU U AEATEIbHOCTHIO yIEHOTO;
0CO3HAHHEM JIMYHOTO BKJIaJa B IIOCTPOCHUE YCTOHYMBOTO OYAYyIIETO.




DCTETMYECKOE BOCIIUTAHME:
SCTETUYECKAM OTHOIICHHEM K MHPY, BKJIIOYAs 3CTETHKY MATEMAaTHUYECKHUX 3aKOHOMEPHOCTEH, OOBEKTOB,
3a/a4, PEIICHUH, PACCYXICHUI; BOCIPUUMYUBOCTHIO K MATEMATHYECKUAM aCIICKTaM Pa3JInYHbIX BHIOB HCKYCCTBA.

Dusznyeckoe BOCIIUTAHUE:

c(hOpMHUPOBAHHOCTHIO YMEHHS NPUMEHITh MaTeMaTHYECKUE 3HAHUS B MHTEPECax 3M0POBOTO U 0€301acHOTro
oOpa3a XH3HH, OTBETCTBCHHOTO OTHOIICHHS K CBOEMY 3OPOBBIO (3AOpOBOE THTaHHWE, cOarIaHCHPOBAHHBIN
PEXUM 3aHATHH U OTABIXA, pEryJIsApHas (PU3NUCCKAst aKTHBHOCTD); (PH3HUUECKOTO COBEPIICHCTBOBAHUSTIPH 3aHATHUIX
CIIOPTUBHO-0310POBUTEIBHON JESITENBHOCTHIO.

TpynoBoe BocnimTanue:

TOTOBHOCTBIO K TPYIYy, OCO3HAHHMEM IICHHOCTH TPYIOJIOOWS;, HMHTEPECOM K pa3IuYHbIM cdepam
po()eCCHOHATBHON JEATEIBHOCTH, CBSI3aHHBIM C MATCMATHKOW M €€ MPHIOKCHHUSIMHU, YMEHHEM COBEpIIATh
OCO3HAHHBII BRIOOp Oyayiedl mpodeccuu U peaan30BhIBATH COOCTBCHHBIC JKU3HCHHBIC IUIAHBI; TOTOBHOCTHIO W
CIOCOOHOCTBIO K MATEMaTHYSCKOMY 00pa30BaHUIO U CaMOOOPA30BAHHUIO HA MPOTSKCHUHU BCCH KHU3HH, TOTOBHOCTHIO
K aKTUBHOMY YYaCTHIO B PEIICHAH MPAKTHYECKIX 33124 MATeMaTHIECKOW HAIIPaBICHHOCTH.

DKOJIOrMYECKOE BOCIIUTAHUE:

Cq)OpMI/IpOBaHHOCTLIO JKOJIOTHIECKOU KYyJIbTYpbI, IIOHMMAaHHUEM BIIUAHUA COLNHAJIBHO-DKOHOMHWYCCKUX
IIpoHecCcoOB Ha COCTOSAHUC HpHpO,I[HOﬁ n COI.[HaJ'ILHOfI Cpeabl, OCO3HAaHUCM r100aJIbHOTO XapaKkTepa 9KOJOTM4YCCKUX
HpO6J’ICM; OpI/IeHTaHI/Ief/'I Ha OPHUMCHCHUC MATCMAaTUYCCKUX 3HAHHUI AJIsL pelICHUA 3aAa4 B 0o0JacTu Opr)KaIOHICﬁ
CpCabl, INTAaHUPOBAHNA MOCTYIIKOB U OLICHKH UX BO3MOXKHBIX HOCJ'IG,I[CTBI/Iﬁ JUIA 0pr>1<a}0mef/'1 Cpeanbl.

IleHHOCTH HaYYHOTO TO3HAHUS:
c(OPMUPOBAHHOCTHIO MHPOBO33PEHUS, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO Pa3BUTHSl HAyKH W

0O0IIIECTBEHHOW MPAKTHKH, TOHUMaHUEM MaTeMaTHYECKO HayKn Kak cepbl UelloBEYeCKOH NesTeIbHOCTH, ITAIOB
eé pa3BUTHUA U 3HAYUMOCTH JId pa3dBUTHA LUBUIIM3ALWHU; OBJIAACHUEM A3BIKOM MAaTCMAaTUKU U MaTeMaTHYEeCKOHU
KyJbTypOl KakK CpEJCTBOM IO3HAHUS MHpPA; T'OTOBHOCTHIO OCYIICCTBISATH MPOCKTHYIO M HCCICIOBATEIBCKYIO
JIeATeIbHOCTh MHAUBUIYAJIbHO U B TPYIIIIE.

1.3.3 B pesynabrare ocBoeHus o00mieoOpazoBarenpbHoi aucimuidabl [1Y/[.01 Martematuka 0OydYaromuiics JOJDKCH

C(bOpMI/IpOBaTL JIMYHOCTHBIC PE3YJIbTAThI ITPOTPaMMbl BOCTIMTAHUA

Kox TMYHOCTHBIX

JIM4HOCTHBIE Pe3yJIbTaThI pe3yJIbTaTOB
peaju3aluy NPOrpaMMbl BOCIIUTAHUS peaau3anuu
NPOrpamMMmbl

BOCITUTAHUSA

[posBasromuii 1 JEMOHCTPUPYIOMIHN YBaXXCHHE K TPYY YeJIOBEKa, OCO3HAIOITHIA
[EHHOCTb COOCTBEHHOTO TPY/Ia ¥ TPYAa APYTHX JIFOJCH. DKOHOMHYECKH aKTUBHBIH,
OpPUECHTHUPOBAHHBIN HAa OCO3HAHHBIN BEIOOD Cephl MPoheCCHOHATBHOMN NeATEIHLHOCTH C
Y4eTOM JINYHBIX )KU3HEHHBIX [UIaHOB, HOTPEOHOCTEN CBOEH CEMbHU, POCCHIICKOTO
oOrmrecTBa. Beipaxaroniuii 0cO3HaHHYIO TOTOBHOCTD K MOJYYEHHIO IPOQEeCCHOHATBHOTO
00pa3oBaHus, K HEMPEPHIBHOMY 00pa30BaHHUIO

B TEYECHUE KU3HU J[eMOHCTPUPYIOIUI I03UTUBHOE OTHOLLIEHUE

K PETYJIMPOBAHUIO TPYIOBBIX OTHOIIEHUH. OpUEHTUPOBAHHBIH

Ha caMmo00pa3zoBaHue U MPo(PecCHOHANBHYIO TIEPETIOATOTOBKY B YCIOBHUSIX CMEHBI
TEXHOJIOTHYECKOTO YKIIAZa U COMYTCTBYIOIINX COIMABbHEIX epeMeH. CTpeMsIuiics K
(hopMUpPOBAHHUIO B CETEBOM Cpelie TMIHOCTHO U MPOPECCHOHATHHOTO KOHCTPYKTHBHOTO
«U(pOBOTO Cies1ay

JleMOHCTpHpYIOINii TOTOBHOCTB M CIIOCOOHOCTH BECTH JTUAJIOT C IPYTHMU JIFOABMH,
JIOCTHUTaTh B HEM B3aHMMOIIOHUMAaHUsI, HAXOANUTH OOIIME [IEJTN U COTPYAHUYATD JUIS UX JIP 13
JIOCTHKEHUsSI B TPO(eCCHOHANIBHOM AeTebHOCTH

[posBasironyii co3HaTEIFHOE OTHOLIEHUE K HEITPEPBIBHOMY 00pa30BaHHIO KaK

JIP 4

YCIIOBHIO YCIIEITHOH ITPpodecCHOHANBHON M 00IECTBEHHON IESITEIbHOCTH JIP 14
[IpuHuMaromuii ¥ NOHUMAOIUI LIENH U 3a1a4H COLUAIbHO-9KOHOMHUYECKOTO Pa3BUTHUS

Pecniybnmuku TaTapcraH, TOTOBBIN paboTaTh Ha €ro JOCTHIKEHHUE, CTPEMSIITHIACS K

TIOBBIIIEHIIO KOHKYPEHTOCIIOCOOHOCTH PETHOHA B HAITMOHAIEHOM H MHPOBOM

Macimrabe JIP 18
JeMOoHCTpUpYIOIIMH YpOBEHb IOAIOTOBKH, COOTBETCTBYIOLMI COBPEMEHHBIM JIP 19

CTaHJAPTaM U TIEPEIOBBIM TEXHOJIOTHSAM, TOTPEOHOCTSM PETHOHAIBHOTO PHIHKA.




METAIIPEJMETHBIE PE3YJIbTATBI

MerTamnpeaMeTHbIC Pe3yIbTaThl OCBOCHHS MPOTPaMMBI YUYECOHOTO TMpeaMeTa

«MaTeMaTHKa» XapakTepu3yroTcs OBJIaJICHHEM VHUBEPCANbHbIMU
NO3HAGAMENbHBIMU  OCUCMBUIMY,  VHUBEPCANbHLIMU —~ KOMMYHUKAMUBHBIMU  OCUICBUIMY,  VHUBEPCATIbHLIMU
PeYNAMUBHBIMU OCUICMEUSIMU.

1) VYuuBepcaibHBIC MO3HaABATeJIbHBIE JCHCTBHs, oOccleynBarOT (OPMUpPOBaHHE Oa30BBIX KOTHUTUBHBIX
MPOIIECCOB O0y4YarOUIMXCs (OCBOCHHE METOJIOB IMO3HAHUS OKPYXKAIOIIEr0 MHpa; MPUMCHCHUE JIOTHYECKUX,
HCCIICIOBATEIBLCKUX OIEpPaIiii, yMEeHHI paboTaTh ¢ HHQOpPMAITHEH).

bazoBkie norndeckre neHCTBUSL:
® BBIBJIATh W XapPaKTCPU30BAaTh CYIICCTBCHHBIC MPU3HAKM MATCMATHYCCKUX OOBEKTOB, MOHSITHIA,
OTHOILICHUHA MEXIy MOHATUAMH; (HOPMYIHPOBATH ONPEICICHUS MOHATHIA; YCTaHABIUBAThH CYIICCTBCHHBIN MPU3HAK
Kiaccu(hUKaIu, OCHOBAHUS JIJIs 000OIICHUS ¥ CPABHEHUS, KPUTCPUU TIPOBOAMMOTO aHAIIN3a;

® BOCIPUHHMATh, (POPMYIUPOBATh W MPEOOPA30OBBIBATH CYXKICHHS: YTBEPAUTCILHBIC M OTPHUIATCIBHBIC,
¢IMHUYHBIC, YACTHBIC U OOIIKE; YCIOBHBIC;

e BBIBIITh MaTeMaTHUYCCKUE 3aKOHOMEPHOCTH, B3aWMOCBS3M W NPOTHBOpeuHs B (akTaxX, HaHHBIX,
HAOJIOICHUSAX U YTBEPKICHISIX; IIpeAJaraTh KPUTSPUH [UIS BBIABICHHUS 3aKOHOMEPHOCTEH 1 IPOTUBOPEUH;

® JicJIaTb BBIBOABI C MCIOJB30BAHHUCM 3aKOHOB JIOTUKH, ACAYKTUBHBIX U HWHAYKTUBHBIX yMO3aKHIO‘IeHPII>II,
YMO3aKJIFOUEHUH 110 aHAJIOTUH;

® TIPOBOIUTH CAMOCTOSTENFHO JOKA3aTENLCTBA MATEMAaTHUECKUX YTBEpXKACHWH (TpsMBIE H  OT
MIPOTHBHOTO), BEICTPaWBaTh apTyMEHTAIINIO, IPUBOANUTH MPUMEPHI U KOHTPIIPUMEPHI; 000CHOBBIBATE COOCTBEHHBIC
CY)KJI€HUS U BBIBOJbI;

e BBIOMpATH CcHOCOO pelleHHus y4eOHOH 3amaun (CpaBHHMBATh HECKOJBKO BAPHAHTOB PELICHUS, BHIOUPATH
HauOosee MOIXOIAIIUI ¢ YUETOM CaMOCTOSTENLHO BBIJICIICHHBIX KPUTEPHUEB).

bazoBble MccnenoBaTeIbCKUE ICHCTBHS:
® NCIIONIb30BaTh BOMPOCHI KaK HCCIENOBATENbCKUI HMHCTPYMEHT IO3HaHUS; (OPMYyIHPOBATH BOIPOCHI,
¢uKcHpyOIe TNPOTHBOpEYHe, IpoOJeMy, YCTAaHAaBIMBATH HCKOMOE W JaHHOE, (OPMHPOBAaTh THIOTE3Y,

apryMEeHTHPOBATHCBOIO MO3UINI0, MHEHHE,

® TPOBOJIUTh CaMOCTOSATEIHHO CIUIAHUPOBAHHBIM  JKCIEPUMEHT, WCCIEIOBaHUE TI0 YCTAHOBJICHUIO
0COOEHHOCTEH MaTeMaTUYeCKOTO OOBEKTa, SBICHUS, MPOIECCa, BBISBICHUIO 3aBUCHUMOCTEH MEXIy OOBEeKTaMu,
SIBJICHUSIMH, TIPOIIECCAMU;

® CaMOCTOSITEIBHO (HOPMYJTHPOBATH O0OOOIICHHS M BBIBOJBI 110 PE3yJbTaTaM IPOBEICHHOTO HAOJIOICHU,
HCCIICIOBAHMS, OLICHNUBATH JOCTOBEPHOCTD MOJIYYCHHBIX PE3yIbTaTOB, BEIBOJOB U 0000IICHNUT;

® TPOTHO3UPOBATH BO3MOXKHOE PA3BHUTHE MPOIlECca, a TAK)KE BBIJBUTATH MPETONOKEHHUS O €r0 Pa3BUTHUHU B
HOBBIX YCJIOBHUSIX.

PaGota ¢ uadopmanuei:
® BBIABIATH JACDUIMTH UHPOPMAIMHU, AAHHBIX, HEOOXOMUMBIX Ui OTBETA HA BONPOC U ISl PEIICHHS

3a]a4u;
e BEIOMpaTh MHGOPMAIMIO W3 WCTOYHWKOB PA3IWYHBIX THIOB, aHAIW3WPOBATh, CHCTEMAaTH3WPOBaTh W
MHTEPIIPETUPOBATh HH(OOPMALIUIO Pa3IMYHBIX BUJIOB M (POPM NPEICTABICHUS;
® CTPYKTYpPHpOBATh HH(POPMAIHIO, TPEACTABIATH €€ B pa3INYHBIX (opMax, MLTIOCTPUPOBATE IPahUIECKH;
® OIEHMBATh HA/IEKHOCTH MH(OPMALIUH IO CAMOCTOSATEILHOC(HOPMYIINPOBAHHBIM KPHTEPHSIM.

2) Yuusepcanvuvie KOMMYHUKamMueHvle Oeticmeus, obecneuugarom
CHOPMUPOBAHHOCTID COYUATBLHBIX HABLIKOG 0OVUATOUUXCSL.

Oo6uienue:
e BOCIPUHHMMATh ¥ (OPMYJIHPOBATH CYKICHHUS B COOTBETCTBUH C YCJOBHSIMH W IIEISIMHU OOIIEHHUS; SCHO,
TOYHO, FpaMOTHO BBIpa)KaTB CBOHO TO‘-IKy 3peHI/Iﬂ B yCTHBIX U IMHUCBMCHHBIX TCKCTaX, AaBaTh ITOACHCHHS ITIO XO}]y
pelieHus 3a1a4l, KOMMEHTUPOBATh NIOJIYyYEHHBIN pe3yibTarT;
e B X0Ji€ 00CYKIEHHS 3a][aBaTh BOIPOCHI [0 CYIIECTBY 0OCYXIAEMOM TEMBI, TPOOJIEMBI, PEIIAEMON 3a/1a4H,
BBICKA3bIBaTh HJACH, HALICJICHHBIC Ha ITIOMCK peHICHI/IH; COIIOCTABJIATH CBOH Cy)K)IeHI/Iﬂ C Cy)K}IeHI/IﬂMI/I )IpyTI/IX

YY9aCTHUKOB AWAIOra, OOHApy)XWBaTh pa3JIidWe W CXOJCTBO IO3WIMK; B KOPPEKTHOH ¢opme (GopMyTupoBaTh



pa3HOIJIACHs, CBOH BO3PAXKCHUS,;
® MPEJCTABIATh PE3yNbTaThl PELICHUS 3aJadyd, SKCIEPUMEHTa, UCCICAOBAHMA, IPOEKTA; CAMOCTOSTEIbHO
BBIOMpATh (JOpPMAT BHICTYIUICHHS C yYETOM 33/1a4 PE3EHTAIlMd 1 0COOCHHOCTEH ayTUTOPHH.

CoTpyaIHUYECTBO:

e [OHMMAaThb W HCIOJB30BaTh IPEHMYNIECTBA KOMAaHAHOW W WHAWBUIYaJIbHOW pPabOTHI IpU pEIICHUU
y4eOHBIX 3aa4; NPUHUMATh IIeTb COBMECTHOH NEATENbHOCTH, IUIAHMPOBATh OPTaHM3AIMI0 COBMECTHOH paboThI,
pactpenenaTs BUABI paboT, NOTOBapHBAThHCH, OOCYKHATh MHPOIECC W pe3yiabTaT paboTh; 0000maTh MHEHHS
HECKOJIBKHUX JIFOJICH;

® YyJacTBOBAaTh B TPYIMOBEIX (opMax pabOTHl (00CYyXOeHHs, OOMEH MHEHHAMH, «MO3TOBBIC IITYPMBI» U
T.11.); BBINIOJIHATE CBOO YacTh pabOTH M KOOPAWMHUPOBATH CBOM ACHCTBUS C APYTUMH WICHAMH KOMAaH/IbI; OLICHUBATh
Ka4eCTBO CBOETO BKJIA/Ia B OOIMIMIT MPOIYKT 10 KPUTEPUSIM, CHOPMYINPOBAHHBIM YIaCTHUKAMH B3aHMOJICHCTBHA.

3) Yuusepcanvnvie pecynamusnsie oeticmsus, obecneyusarom@opmuposanue cmMulcio8bix YCmaHo8oK U
JHCUBHEHHBIX HABbIKOG TUYHOCHIU.

CamMooprann3anus:

® COCTaBIATH IUIAH, AITOPUTM PEIICHUS 3a/add, BBHIOMPATh CIOCOO pEIICHHS C YY4ETOM HMEIOIINXCS
pecypcoB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBaThb M KOPPEKTUPOBATH BapHaHTH PELICHHH ¢ y4&TOM
HOBOW MH(OPMALIUH.

CaMOKOHTPOJIB:

® BJIAACTH HaBbIKaMH IO3HABATEIbLHOMN pe(bJ'IeKCI/II/I KaK OCO3HaHUus COBCPpHIACMBIX ,I[eﬁCTBHﬁ 58
MBICJIUTCIIbHBIX TMPOLECCOB, UX PE3YJIbTATOB; BJIAACTH CHOCO6aMI/I CaMOIIPOBCPKHU, CAMOKOHTPOJII IpoHecca u
pe3yJiibTara peleHusl MaTeMaTH4ecKou 3a1auy;

L] Hpe[[BI/IJZ[eTL prL[HOCTI/I, KOTOpI)Ie MOFyT BO3HI/IKHyTI) HpI/I peHleHI/II/I 3aJa4u, BHOCUTHb KOppeKTI/IBLI B
JACATCIABHOCTh HAa OCHOBEC HOBBIX OGCTOHTGJ'II)CTB, JaHHBbIX, HaﬁL[CHHLIX OIHI/I6OK, BBISIBJICHHBIX pr]lHOCT@IZ;

® OIICHHBATh COOTBCTCTBUC pe3ynLTaTa ueiam u yCJ'IOBI/IHM, 061)§ICH51TI) l'[pI/I‘H/IHI:.I JOCTMXKCHUA WU
HEJIOCTIDKCHUS PE3YNbTaTOB JEATeIbHOCTH, HAXOJUTh OIIMOKY, 1aBaTh OLEHKY IPUOOPETEHHOMY OIIBITY.

MPEJAMETHBIE PE3YJIbTATBI OCBOEHUS PABOYEN ITPOTPAMMBbI

«MATEMATHKA».

[IpenMeTHBIC pE3yNBTATHl OCBOCHUS Pa0OYEH IMPOTpaMMBI IO MaTeMaTHKE IMPEICTABICHBI B paMKaX OTICIBHBIX
KypCcOB: «AJiredpa W Hayajga MaTeMaTH4yecKoro aHaauza», «[eomerpus» u «Teopusi BepoOsITHOCTH M
CTATHCTHKA»

OcBoeHne y‘IC6HOF0 Kypca «Anreﬁpa H HaYaJla MAaTEeMAaTH4Y€CKOIro aHAJIMU3a» JOJDKHO obecreunBaTh JOCTHKCHHE
ClIeayromux NpeaAMETHBIX O6paSOBaTCJ'IBHLIX PE3yJIbTATOB:

Yucyia 1 BbIYUCIECHUS

® (CBOOOIHO OMEPUPOBATh MOHATUSAMHU: pAI[MOHAIBLHOE YHCIIO, OCCKOHEYHAs MepPHOAMYECKas IpoOb,
MPOLEHTHI; HPPALMOHAIBHOE YHCIIO; MHOXECTBA PALMOHAIBHBIX WU ACHCTBUTENBHBIX YHMCEN; MOIYJIb
JIEACTBUTENILHOTO YHCIA.

® [IpuMeHsTH ApOOM M IPOLEHTHI JUIS PEUIeHUs NPHUKIAIHBIX 3aJad M3 Pa3jIM4HBIX OTpaciell 3HaHW H
peanbHOM KU3HHU.

® [IpuMeHATh NPUOMIDKEHHBIC BBIYKMCICHUS, NpPABWIA OKPYIJCHHS, NPUKHAIAKY W OLEHKY pe3yjibTara
BBIYHCIICHUH.

® (CB0oOOAHO ONEpUpPOBATH MOHATHUEM: CTEHEHb C LEJNBIM MOKA3aTeJIeM; HCIOIb30BaTh MOAXOIIIYI0 GopMy
3aIMCH JEHCTBUTENBHBIX YMCEN JUIIPEIICHHS TPAKTHIECKHUX 3a/1ad M IPEICTaBICHHS JaHHbIX.

® (CB0OOAHO ONEPUPOBATH NOHATHEM: apU(METHIECKIH KOPEHb HATYyPaIbHON CTETICHH.
® (CB0OOOIHO ONEPUPOBATH MOHATHEM: CTEIICHb C PAIMOHAIHHBIM ITOKA3aTelIeM.

o CBOGO,HHO OIICPUPOBATH MOHATHUAMU: norapn(bM quciia; ACCATUYHBIC U HAaTypaJIbHbIC J'[Ol"apI/I(l)MI)I.



CB00OOIHO OTIEPHPOBATE MOHATHAMH: CHHYC, KOCHHYC, TAHT'€HC, KOTAHTCHC YUCIIOBOTO apryMEHTa.
OrnepupoBaTh NOHATUSMU: APKCUHYC, ApKKOCUHYC U apKTAHT'€HC YUCIOBOIO apryMEHTa.

CBO6OZ[HO ON€pUpoOBaATh IMOHATHAMH: KOMIUIEKCHOE YHCJIO W MHOXECTBO KOMIUIEKCHBIX YHCEI,
MpCACTaBJIATL KOMIUICKCHBIC 4YHUCIAa B anre6pa1/1qecxoi/'1 n TpI/IFOHOMeTpI/I‘IeCKOﬁ (bopMe, BBITIOJIHATH
apI/I(lJMeTI/I‘IeCKI/Ie ornepanmu ¢ HUMHU U I/1306pa)KaTI) Ha KOOpHHHaTHOﬁHHOCKOCTH.

ypaBHeHl/Iﬂ H HEPABCHCTBA

CBOGO)IHO OINCPUPOBATH MOHATUAMU: TOKACCTBO, YPABHCHUC, HCPABCHCTBO, PAaBHOCUJIBHBIC YPaBHCHUA U
YPaBHCHUA-CIICACTBUA; PABHOCHUJIbHBIC HCPABCHCTBA.

HpI/IMeHHTL pa3JiMuHbI€ METOJAblI PCHICHUA PpallMOHAJIbHBIX U ,HpOGHO- palroOHaJIbHbIX ypaBHeHIdﬁ;
MPUMCHATH MCTOJ UHTCPBAJIOB JJId PCHICHUSA HEPABCHCTB.

CBOOOZHO ONEpPUPOBATh IMOHATHAMHU: MHOTOWIEH OT OJHOW II€PEeMEHHOH; MHOTOYIEH C LEeJIBIMU
K03(UIKEHTaMH, KOPHH MHOTOWIEHA; NMPUMEHSTH JAEJIeHHEe MHOTOWIEeHa Ha MHOTOYIEH C OCTAaTKOM,
TeopeMmy be3y u reopemy Buera s pemienus 3anau.

CB00OZHO ONEPUPOBATh MOHATHAMU: CUCTEMA JINHEHHBIX ypaBHEHHH, MaTpHIIA, ONPEICIUTEb MATPHUIIBL 2
X 2 M ero reoOMeTpUYECKUil CMBICH; MCIOJIB30BATh CBOICTBA OompeAenuTeNns 2 X 2 i BBIYHCIEHHUS €ro
3HAYEHUs, NPUMEHATh ONpPEIENIUTENN [UIl PELICHHs CHCTEMBl JIMHEHHBIX ypaBHEHHH; MOAEIHPOBATH
peanbHbIE CUTYyallud C MOMOIIBI0 CUCTEMBI IMHEHHBIX YPABHEHUH, HCCIENOBAaTh NOCTPOCHHBIE MOJENH C
MOMOIIBIO MaTPHIL ¥ ONpeAETUTENeH, HHTEPIPETUPOBATH OTYYEHHBIN pe3yIbTar.

Hcnonb3oBaTh CBOWCTBA ACHCTBUI C KOPHSAMHU AJIs TpeoOpa3oBaHMs BEIPAKCHUI.

BbimonHATe  TpeoOpa3oBaHUsl YMCIOBBIX  BBIPAKEHHH, COJAEPXKAIIMX CTENEHH C PalMOHAIBHBIM
MIOKa3aTeNeM.

Hcnonp3oBaTh CBOKHCTBA JIOTApU(PMOB ISt TPe0Opa30BaHUs JTOTapu(PMHIECKUX BBIPAKECHHUH.

CBO60,Z[H0 OIICPUPOBATH NOHATUAMU: UPPALNOHAIBHBIC, ITIOKA3aTCIbHBIC U J'IOl"apI/I(bMI/I‘ICCKI/IC YpaBHCHUA,
HaXOJUTh UX PEHICHHS ¢ TOMOIIBIO PABHOCHUJIBHBIX TIEPEXOA0B WIN OCYLICCTBIIAA IIPOBEPKY KOpHCﬁ.

[IpuMeHsATh OCHOBHBIE TPUTOHOMETpHYECKHE (OPMYIBl Il NpeoOpa3oBaHMs TPUTOHOMETPUUECKHX
BBIPAKEHUM.

CBOOOZHO oONEpUpOBAaTh TOHATHEM: TPUTOHOMETPHYECKOE YpaBHEHHE; NPUMEHITh HEOOXOIUMBbIE
(hopMyIIBI TSI pEIIeHHsI OCHOBHBIX THIIOB TPUTOHOMETPHUECKUX YPaBHEHHH.

CBoOOZHO OlEepUpOBaTh TMOHATUSMU: HPpALMOHAIbHBIC, IOKAa3aTelbHbIE M  JOrapupMHUYECKUE
HEPABEHCTBA; HAXOJNUTh UX PEIICHHS C TOMOIIBIOPABHOCWIBHBIX IIEPEXOI0B.
Ocy1ecTBiIsaTh 0TOOP KOPHEH NPH PELIEHUH TPUTOHOMETPHUYECKOTO YpaBHEHHS.

CBOOOZHO OIEpUPOBAaTh TMOHITHEM TPUTOHOMETPUYECKOE HEPAaBEHCTBO; IPUMEHSATh HEOOXOAMMBIE
(hopMyJIBI TS pEIICHHS] OCHOBHBIX TUIIOB TPUTOHOMETPHUYECKHUX HEPABEHCTB.

CB0OOIHO ONEpUPOBATh MOHSTHUSAMHU: CUCTEMA M COBOKYITHOCTh YPaBHEHHHW HEPAaBEHCTB; PABHOCHIIbHBIC
CUCTEMBI M CHUCTEMBI-CIICICTBUS; HAXOAUTb PELIEHUS CHUCTEMBbl M COBOKYIHOCTEH palUOHaJIbHbIX,
MppanOHAIBHBIX, TOKA3aTEIBHBIX U TOTapU()MUIECKAX YPAaBHEHUH U HEPABEHCTB.

Pemate paMOHAJIbHBIC, WUPPALMOHAJIbHBIC, MMOKA3aTCJIbHbIC, J'IOFapI/I(bMI/ILIeCKI/IG U TPUTOHOMETPUYCCKHUEC
YpaBHCHUA 1 HEPABEHCTBA, COACPIKAIMUEC MOAYJIN U TapaMETPHI.

[IpumensaTe rpaduuecKkue METOABI UISI pPEIICHWS YpaBHEHWH W HEPABEHCTB, a TakkKe 3amad C
napaMeTpaMH.

MopennpoBarth peajibHble CUTyalluH Ha SI3bIKE alreOphl, COCTAaBIATh BRIPAXKCHUS, ypaBHEHHSI, HEPAaBEHCTBA
U UX CHUCTEMBI IO YCIOBHIO 3a/laud, WCCIIENOBATh IIOCTPOCHHBIE MOJENU C HCIIOJIB30BaHMEM alapara
anreOpbl, HHTEPIPETHPOBATH TOIYUYEHHBIN pe3yIbTaT.

MOHGJ’II/IPOBE[TI) PpCaJIbHbIC CUTYallu HA SI3bIKE anre6p},1, COCTAaBJISITh BbIpAaXXCHUS, YPABHCHU S, HCPABCHCTBA



110 YCJIOBHUIO 3aJ1a4u, UCCIIEA0BATh ITOCTPOCHHBIC MOACIN C UCITIOJIB30BaAHNUEM aIapara aJ'II‘C6pBI.

@OyHKkUMN ¥ rpaguKu

CBOOOZHO ONEpUpPOBaTh MOHATHUAMM: (YHKIMS, CHOCOOBI 3amaHusi (YHKIMH;, B3aUMHO OOpaTHBIE
¢ynkuy, kommo3uuus QyHKuWi; rpaguk (YHKIUM; BBIIOJHATH 3JIEMEHTapHbIE NpeoOpa3oBaHMUs
rpaduKoB QyHKIHH.

CB0OOIHO ONEpHPOBATH MOHATHAMH: OOJACTH OIpPENEeNICHHSI W MHOXECTBO 3HAUCHUH (QYHKIUH, HYJIH
(GYHKIUH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA.

CBoOOmHO oOmepupoBaTh NOHATHAMHU: YETHBIE W HEYETHBIE (QYHKIWH, NEpHOAMYEcKHe (YHKIUH,
HPOMEXKYTKA MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBbI 1 MUHUMYMBI (DYHKIIMY, HAHOOJIbIIee 1 HAaHMEHBIICe
3HaYeHHE(YHKIIUH Ha TIPOMEKYTKE.

CB00OOIHO OTEepHUPOBATh MOHATHSIMH: CTENICHHAs! (PYHKINS C HATYpaJIbHBIM HIIETBIM ITOKa3aTeleM, Tpaduk
CTeNeHHOU (DYHKIMHU C HATYPAJIIBHBIM M LIEJBIM IIOKa3aTeleM; IpadlK KOpHS n-0H CTeTIeHH Kak (GYHKIUH
00paTHOW CTEIEHH C HaTYPaJIbHBIM [T0Ka3aTeIEM.

OHepHpOBaTL IIOHATUAMU: JII/IHCI>'IHa$[, KBaJlpaTU4Hasgd U Z[pO6HO-J'IPIHeI>iHaH q)yHKHI/II/I; BBITIOJIHATH
QJICMCHTAPHOC HUCCIICA0OBAHUC U ITOCTPOCHUE UX Fpa(i)I/IKOB.

CB0OOIHO OmNEpHPOBaTh IMOHATHSIMHU: MOKAa3aTelbHAas W Jorapudmuyeckas (yHKIUHM, WX CBOMCTBA M
rpaduKH; UCIOIb30BaTh UX TPaUKH IS PELICHHUs ypaBHEHHUH.

CBoboaHO OIIEpUPOBAThH HNOHATHAMMU: TPUTOHOMETpUYECKAsL OKPYXKHOCTb, OIpeJeIICHUue
TPUTOHOMETPUUECKHUX (PYHKIMIT YMCIOBOTO apryMeHTa.

Hcnonb3oBath rpaduku GYHKIMHA I HCCIIEOBAHMS TIPOLIECCOB M 3aBUCUMOCTEI NPU PEIICHUHU 3a]a4 13
JpYrHX yd4eOHBIX TPEIMETOB M pPEATbHOH JKM3HHU; BbIpaXaTb (OPMYyJIaMH 3aBUCHMOCTH  MEXIy
BEITMYMHAMHU.

Crpouth rpaduku KOMMO3WIMK (YHKIHMHA C IOMOLIBIO BJIEMEHTAPHOTO HCCJIEOBaHUS M CBOMCTB
KOMITO3HUITHH ABYX ()YHKITHA.

CtpouTth reoMeTpuueckre o0pa3bl ypaBHEHHUIT 1 HEPABEHCTB Ha KOOPAMHATHOM IJIOCKOCTH.
CB0OOHO OTIEPUPOBATH MOHATUSIMU: TPadUKH TPUTOHOMETPUUECKUX (YHKIHIL.

HpI/IMeHHTL (l)yHKL[I/II/I I MOACTIMPOBAHUA U UCCIICAOBAHMS PCAJIBHBIX MTPOLECCOB.

Havyana MmaTeMaTH4YeCKOro aHAJIM3Aa

CB0oOOZHO oOmepHpoBaTh MOHATHAMH: apu(MeTHdeckass M TI'eOMeTpUYecKas Nporpeccus, OecCKOHEYHO
yOBIBatoImasl reoMeTpuyecKasl MpOTrPECCHs; INHEWHBIN M AKCIIOHEHIIMAIBHBIN POCT, (OpMyJia CIIOKHBIX
MPOLICHTOB; UMETh IIPECTABJIEHHE O KOHCTAHTE €.

Vcnonp30BaTh MPOrPeCcCHH IS PEIISHUS PeasIbHBIX 3a/1a4 IPHUKIIaJHOTOXapakTepa.

CBO6OZ[HO OICPpUPOBATH NOHATUAMU: HNOCICAOBATCIBLHOCTD, CII0COOBI 3alaHuA HOCHCHOBaTGHLHOCTGﬁ,
MOHOTOHHBIC U OTPAHUYCHHBIC MOCJICAOBATCIILHOCTU; NMOHUMATh OCHOBBI 3apOKICHUA MATEMATUYCCKOTO
aHaJM3a KaK aHajin3a 0ECKOHEUYHO MaJIbIX.

CB0OOZHO OIEpUpOBaTh MHOHATUSAMH: HENpEphIBHBIE (YHKIUM; TOYKM pas3pbiBa Tpaduka (yHKIUH;
ACHMIITOTHI TpaduKa (GyHKIIH.

CBO60,HHO OICpUpPOBATH IMOHATUEM! q)yHKIII/IH, HCIIPCPpbIBHAA HaA OTPE3KE; IMPUMCECHATH CBOICTBa
HCTIPEPBIBHBIX (1)yHKIIPII>'I JJI peIIeHud 3a1a4.

CB00OOIHO OTepHPOBaTH MOHITHUAMH: IIEepBas M BTOpas MPOU3BOJIHBIC QYHKINH, KacaTeldbHas K rpaduKy
(hyHKIHN.

BbIuncaiaTe TPOM3BOJHBIE CYMMBI, NPOM3BENCHMS, YacTHOTO M KOMIIO3MIMM JIBYX (QYHKIHH; 3HATh
MPOM3BOJIHBIE JJIEMEHTAPHBIX (PYHKIHIA.

Hcnonp30BaTh reOMeTpUIECKA M GU3NIECKUN CMBICT IPOU3BOIHOM [T peIIeHHs 3a/1a4.
Hcnonb30BaTh MPOU3BOAHYIO AJISI HCCIEOBAHNS (DYHKIIMHA HA MOHOTOHHOCTb U 9KCTPEMYMBI.

Haxozu/m, HauOOJIbIlIEE U HAMMEHBIICE 3HAUECHHUS (byHKIII/II/I HereprBHOﬁHa OTPE3KE.



Hcnonb3oBaTh NPOU3BOIAHYIO /IS HAXOXKACHHMS HAWIYYIIEro PElICHUs B IPHUKJIAJHBIX, B TOM YHCIIE
COLIMAIbHO-OKOHOMHUYECKUX, 3a/ladax, Ul ONPENENICHHS CKOPOCTH M YCKOPEHHS IIpolecca, 3aJaHHOro
(hopmynoit wu rpaduxom.

CBoOOZHO  OIEpUpOBaTH  MOHATHSAMH:  NEepBOOOpa3Has, ONpENeNEHHBIH  MHTErpajl;  HaXOJHUTh
nepBooOpa3HbIe AIEMEHTAPHBIX (QYHKIMIT N BEIYUCIATEUHTErpal 1o ¢popmyie Hprorona—Jleiioauna.

Haxoauts ruromany miockux Guryp 1 00bEMBI TENI C TOMOIIBIO HHTETpaa.

Hmets npencTaBieHne 0 MaTeMaTHIECKOM MOJICIIMPOBAHIN Ha IPUMEPECOCTaBICHHS AN HepeHIINATbHBIX
YpaBHEHMM.

Pemats MNpUKJIaJHBIC 3aJa4yd, B TOM YHUCJIC COLHUAJIbHO-DKOHOMHYCCKOTO H (1)I/I3I/I‘~IGCKOFO XapakTepa,
Cpe€acTBaM MaTEMAaTHIECKOTO aHaIn3a.

MHo:xecTBa H JIOTHKA

® (CBOOOIHO ONEPUPOBATH MOHATHUSIMHI: MHOKECTBO, OIIEPAIIH Ha/l MHOXKXECTBAMH.

®  lcnonp30BaTh TEOPETHKO-MHOXKECTBEHHBIN ammapar Jisl OMMCAHUS PEabHBIX MPOIECCOB U SBJICHUH, IPU
pELICHUH 33/1a4 U3 IPYTUX YYeOHBIX MPEIMETOB.

® (CBOOOHHO OIEPHUPOBATh TOHATHAMH: OIPENCeICHHEe, TeopeMa, ypaBHCHHE- CIEICTBHE, CBOHCTBO
MaTeMaTHYECKOro 00BEeKTa, JOKA3aTeILCTBO, PABHOCUIIbHbBIC YPAaBHEHHS U HEPABEHCTBA.

IInannpyemsie npeAMeTHbIEe pe3yJabTaThl OCBOCHUS Kypca
«eomeTpus»

® (CBOOOIHO OIEPHPOBATH OCHOBHBIMH MOHATHSAME CTEPCOMETPHH TIPH PEUICHHH 3aJad W IMPOBEACHUU
MaTeMaTHIECKUX PACCYKICHUH.

® [IpuMeHSATh aKCHOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX IIPU PEIICHUHN FTeOMETPHUECKUX 3a1au.

® KnaccuuupoBath B3aUMHOE PACIIONIOKEHHE MPSAMBIX B MPOCTPAHCTBE; IUIOCKOCTEH B IMPOCTPAHCTBE;
MPSMBIX U MJIOCKOCTEN B MPOCTPAHCTRE.

® (Cpo0OAHO ONEpPUPOBATh MOHITHSMH, CBSI3aHHBIMH C yIJIaMH B TPOCTPAHCTBE: MEXKIY NPSAMBIMHU B
MPOCTPAHCTBE; MEKAY IPSIMOU U IIIOCKOCTEIO.

® (CB006OAHO ONEPHPOBATH MOHATHAMH, CBA3aHHBIMU C MHOTOT PAaHHUKaMH.

® (CBOOOIHO pacro3HaBaTh OCHOBHBIC BHIB MHOTOTPAHHUKOB (TIpU3Ma, MTHpaMHIA, HPSIMOYTOJNBHBIN
napajuieNienuIe]], Kyo).

® KiaccnpuuupoBaTh MHOTOTPaHHUKH, BIOWPAasi OCHOBAHUS JUIS KIacCH(UKAIIHK.

® (CB0OOAHO ONEPUPOBATH MOHATUSIMHE, CBA3aHHBIMHU C CEUEHHEM MHOTOTPAaHHHUKOB IIOCKOCTBIO.

®  BrIoJHATh NapajulesbHOE, IEHTPAIbHOE W OPTOTOHAIBHOE IIPOEKTUPOBAHWE (UIYp Ha IUIOCKOCTH;
BBITIOJTHATH H300pakeHusT GUTYD Ha MIIOCKOCTH.

® CTpouTh ce4YeHHss MHOTOIPaHHHKOB PAa3JIMYHBIMHU METOJIAaMHM, BBINOJHATH (BHIHOCHBIE) IJIOCKHE YEPTEXU
W3 PUCYHKOB IPOCTHIX 0OBEMHBIX GUTYp: BHJ CBEPXY, COOKY, CHH3Y.

®  BpuuciATh IUIOMAAN MOBEPXHOCTEH MHOTOTPaHHHMKOB (NpW3Ma, MUpaMUia), TEOMETPUYECKHX Tell C
NpUMEHEeHHuEeM (GOpMYyIL.

® (CBo0OAHO OmMepHpOBaTh MOHSATHUSMH: CUMMETPHs B IIPOCTPAHCTBE; LEHTP, OCh U INIOCKOCTH CHMMETpPHUH;



[EHTP, OCh ¥ INIOCKOCTh CHMMETPHH (DUTYPEI.

CB0OOIHO OTIEPUPOBATH MOHATHAMH, COOTBETCTBYIOIIMMH BEKTOPAM M KOOPJMHATAM B IPOCTPAHCTBE.

Breimonasate AeCTBUS HaL, BCKTOpaMHU.
Pematp 3aJadyd Ha J0Ka3aTCJIbCTBO MAaTCMaTHYCCKUX OTHOIICHUH U HaXOXACHUE TCOMETPUICCKUX
BEJIMYWH, IPUMEHAA U3BECTHBIE METOBI TP PEIICHNN MAaTEMAaTHICCKUX 3aJa4 MMOBBIMICHHOTO U BBICOKOTO

YPOBHSCIIOXKHOCTH.

ITpumensaTh mpocTeinIe MpOrpaMMHBIE CPEACTBA U 3JIEKTPOHHO- KOMMYHHKAIIMOHHBIC CHCTEMBI TIPH
pelIeHUH CTePEOMETPUUECKUX 3ajiau.

I/I3BJ’IeKaTL, HpeOGpa?)OBLIBaTL 1 UHTCPIIPECTUPOBATDH I/IH(i)OpMaHI/IIO O NPOCTPAHCTBCHHBIX I'€OMETPUICCKUX
(bnrypax, MpCACTAaBJIICHHYIO Ha YCPTECIKAX U pPUCYHKaAX.

IIpumeHsITh IOJydyeHHBIE 3HAHUS Ha IIPAKTUKE: CPAaBHUBATh U AHAIM3UPOBATH peEalbHbIE CUTYallUH,
NPUMEHATh HM3YYCHHBIE MOHATHA B IPOIECCE IOMCKA PEHICHHS MaTeMaTHYecKH c(opMynnpoBaHHOH
poOJIEMbI, MOICITUPOBATH PEANIBHBIE CUTYAIMH HA S3bIKE TEOMETPHH, HCCIIEA0BATH MTOCTPOSHHBIE MOJIEIIN
C WCIIONb30BAaHMEM T'€OMETPHUYCCKHX MOHATHH W TeopeM, ammapara aireOpbl; pemraTth MPaKTHYECKHE

3aga4u, CBA3aHHBIC C HAXOXKICHUEM I'€COMETPHUUCCKUX BEJIMINH.

Hmetp mpexncraBieHHs 00 OCHOBHBIX JTamaxX pa3BUTHSI T€OMETPHH KaK COCTaBHOW YacTh (yHIAMEHTa
pPa3BUTHUS TEXHOJIOTHIA.

CBOOOZHO OINEPUPOBATH MOHSITHUSAMH, CBS3aHHBIMU C IHJIMHAPHUYECKOH, KOHMYECKOH W CchepHyecKoii
MOBEPXHOCTSIMU; OOBSACHATH CIIOCOOBITIOTYYCHHS.

OnepupoBaTh MOHATUSAMH, CBI3aHHBIMH C TeJIAMH BPALICHUS: IIHIIHHIPOM, KOHYCOM, chepoil 1 mapom.

PacriosnaBaTh Tenma BpamieHUs (IMIMHAP, KOHYC, cdepa M Iap) W OOBSCHATH CIIOCOOBI MOTYYEHHS Tel
BpaIlICHHS.

KnaccuduimpoBaTs B3anMHOE pactosiokeHne chepsl U IIOCKOCTH.

BEBIUKHCHATE BEIMYUHBI DJIEMEHTOB MHOT'OI'PaHHUKOB U TCJI BpallCHUA, 00BEMBI U momaan HOBerHOCTeﬁ
MHOTOI'PaAaHHUKOB U TEJI BpAllICHU, TCOMETPHUUCCKUX TCJI C TPUMEHCHUEM (I)OpMyJ'I.

CB0OOIHO ONepHpOBaTh MOHATHIMH, CBI3aHHBIMH C KOMOMHAIMSMH TEJ BPAIlCHUS ¥ MHOTOTPAaHHHUKOB:
MHOTOTPaHHUK, BIIMCAHHBI B cdepy M ONUCAHHBIN OKOJO cdepsl; chepa, BIMCAHHAS B MHOTOIPaHHHUK
WY TEJIOBPAIICHUSL.

BBIIucnaTs COOTHOMIEHUS MKy TIONIAASIMH MTOBEPXHOCTEH M 00bEMaMU TOJOOHBIX TEll.

W3ob6paxkaTp m3ydaeMble (DUTYpHI; BBITOMHATH (BBIHOCHBIC) IUIOCKHE UYEPTEXH M3 PHUCYHKOB IPOCTBIX
00BEMHBIX GUTYp: BUI CBEPXY, COOKY, CHU3Y; CTPOUTH CEYECHHS TEJl BPAILlCHHUSI.

W3BnekaTh, MHTEPIPETUPOBATH U NPEOOPa30BBIBATh MHYOPMALMIO O MPOCTPAHCTBEHHBIX I'€OMETPUYECKHUX
¢urypax, npecTaBICHHYIO Ha YepTEeXKax U PUCYHKAX.

CB0060IHO OIIEPHPOBATH ITOHATHEM BEKTOP B IIPOCTPAHCTRBE.

Brimonausare orepanuu HaJd BEKTOpaMHU.



L 3aﬂaBaTL IJIOCKOCTb YPAaBHCHUEM B I[eKapTOBOﬁ CUCTEMEC KOOpAMHAT.

® Pemare reOMETPUUYCCKHE 33a49M HAa BBIYMCICHHUE YTJIOB MEXIY NPAMBIMH M IUIOCKOCTSIMH; BBIYHCIICHHE
paccTOSTHUI OT TOYKM JIO0 TIOCKOCTH; B LIEJIOM, HA NMPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METOJA HPH
pELICHUM.

® (CBOOOIHO ONEPHPOBATH IOHATUSIMHE, CBS3aHHBIMH C JIBXKCHHEM B MPOCTPAHCTBE, 3HATH CBOWMCTBA
JIBUKEHUH.

®  BLINOJNHATH H300pakeHHsI MHOTOIPAaHHUKOM U TeJ BpallleHUs IPU NMapajuleIbHOM MepeHoce, [IeHTPaIbHOI
CHMMETPHH, 3epKaIbHOH CUMMETPHH, IIPU IIOBOPOTE BOKPYT IPSIMOIf; TpeoOpa3oBaHus Mo100Hs.

® (CTpouTh ce4YeHHs] MHOTOTPAaHHMKOB W TeN BpalleHWs: Cce4YeHHs UWIMHApa (mapamieabHo |
MEPIECHIUKYISIPHO OCH), CEUEHHUs] KOHyca (MapajjieIbHOE OCHOBAHHMIO M TPOXOJsIlee 4Yepe3 BEpILUHY),
cedeHus apa.

® ]lcmonap30BaTh METOIEI MOCTPOCHUA CCUCHUI: METOXA CJICAOB, METOA BHYTPCHHEIO IIPOCKTUPOBAHU, METO
nepeHoca CCKyH.[eﬁ IIJIOCKOCTH.

L4 I[OKaBBIBaTB TCOMCTPHUUICCKUC YTBCPIKACHU .

® [IpumeHsTh reoMmeTpuyeckue (akThl JUIS pElIeHHs CTEPEOMETPHYECKUX 3ajad, Ipeanoararolinx
HECKOJIKO IIaroB PEUICHUs, €CIIH yCIOBHUSIIPUMEHEHHS 33/1aHbl B IBHOM 1 HESIBHOH (opMme.

L Pemate 3agaun Ha J0Ka3aTElILCTBO MAaTEMaTHYCCKUX OTHOIICHUM M HaXO0XXICHHE T€OMETPUUCCKUX
BCIIMYHH.

® JlpuMeHATH NpPOrpaMMHBIE CPEACTBA M 3JIEKTPOHHO-KOMMYHUKALMOHHBIE CHUCTEMBl IIPU PELLIECHUU
CTEPEOMETPUUECKUX 3a/au.

L HpI/IMeHHTB TMOJYYCHHBIC 3HAaHWA Ha MNPAKTHUKE: CpaBHUBATH, aHAJIM3UPOBATH MW OLCHUBATH pPCAJIbHBIC
CUTyallud; M[PUMCHATb HW3YUCHHBIC TOHATUA, TCOPEMBI, CBOWCTBa B nmponecce IOoHCKa PpCHICHU
MaTE€MaTU4YCCKU C(l)OpMyJ'IPIpOBaHHOfI HpO6J’IGMBI, MOACINPOBATh PpCaJbHbBIC CHUTyallUM Ha S3bIKE
TreoOMETpHrH, UCCICAOBATL NMMOCTPOCHHBIC MOJCIN C UCIIOJIB30BAHUEM I'€OMETPUICCKUX IOHSATUH TCOPEM,
arimapara anre6pLI; peHIaThIIPAKTUYICCKUEC 3a/1a4U, CBA3AHHBIC C HAXOXKJACHUEM I'COMETPUICCKUX BEJININH.

® liMmerp mpexacTaBieHUs 00 OCHOBHBIX JTalaxX pa3BUTHS T'€OMETPHH KaK COCTAaBHOW 4acTh (hyHIAMEHTa
pPa3BUTHS TEXHOJIOTHIA.

IInanupyemMble npeaMeTHBIC Pe3yIbTAThl 0CBOCHUsI Y4eOHOro Kypca «Teopusi BeposiTHOCTH
U CTATHCTHKA)

® (CB0OOOAHO OMEpUpPOBATh MOHATHAMHE: Trpad, MWIOCKHUH Tpad, CBA3HBINA rpad, MyTh B rpade, emp, UK,
JIepeBO, CTETIEHb BEPIINHBI, IEPEBO CIyIaliHOTO HKCIIEPUMEHTA.

® (CBoOOmHO ONEPHPOBATH IOHATHSAMHU: CIIydalHBIA OKCIEpUMEHT (OmbIT), CilydaiiHOe COOBITHE,
3JIEMEHTApHOE CIy4aiiHOe COOBITHE (RJIEMEHTAPHBIH MCXOM) CIy4alHOTO OIbITa; HAXOAWUTH BEPOSTHOCTH
COOBITHH B OITBITaX ¢ PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMHU COOBITHSAMH.

® Haxomute ¥ (HOpPMYIHpPOBATH COOBITHS: TMEpecedeHue, OObEIUHEHHE JaHHBIX COOBITHH, COOBITHE,



MPOTUBOIIOJIOKHOE JAHHOMY; HMCIIOJIB30BaTh JUarpaMMbl Diiliepa, KOOPAMHATHYIO HPAMYIO UL PEIICHUS
3a]a4; TOJIb30BaThCsl (DOPMYJION CIIOKEHUSI BEPOSTHOCTEH Ui BEPOSITHOCTEH ABYX M TPEX CIIy4aHBIX
COOBITHH.

OmnepupoBaTh MOHATHAMH: YCIOBHAs BEPOSTHOCTb, YMHOXKCHHE BEPOATHOCTEH, HE3aBHCHUMBIC COOBITHS,
JIEPEBO CIyJaifHOTO 3KCIEPHMEHTa; HaXOJUTh BEPOATHOCTU COOBITHII C IMOMOIIBIO NMPAaBMJIA YMHOXKEHHS,
JiepeBa CIy4aifHOTO OTBITA, HCIIONB30BATh (POPMYITY IIOTHOU BEPOSITHOCTH, POpMyITy Baiteca npu
peleHnu 3ajau; ONpeeaTh HE3aBHCUMOCTh COOBITHH 1O (OpMyJe W TI0 OpraHu3aluu
CIIy4aifHOT O 3KCIIEPUMEHTA.

HpI/IMeHHTL N3Yy4YCHHBIC KOMGI/IHaTOpHLIe (bOpMyJ'II)I A OepCUUCIICHUS OJJICMCHTOB  MHOMXKCCTB,
QJICMCHTAPHBIX COOBITHIA cnyqaﬁnoro OIlbITA, pEIICHUA 3a1a4 10 TCOpHU BepOHTHOCTefL

CB0OOIHO oOmEepHpPOBATh MOHATHSIMH: OWHAPHBIA CIy4alHBIH OIBIT (WCIBITAHHE), YCHEeX M Heyaaua,
HE3aBHUCHMBIE UCIIBITAHMS, CEPHS UCIIBITAHUN; HAXOAUTH BEPOSTHOCTH COOBITHI: B CEPUHM MCHBITAHUH 10
MepBOTO YCIeXa; B CEPUU HCIBITAHUA bBepHyJuIM; B ONBITE, CBS3aHHOM CO CIIy4ailHbIM BBIOOpOM U3
KOHEYHOM COBOKYITHOCTH.

CB0OOZHO OmepHpoBaTh MOHATHAMU: ClydaiiHas BEJIMYHMHA, paclpejieleHHe BEPOSTHOCTEW, Auarpamma
pacmpeseneHus, OMHapHas CllydaiiHas BEJIMYMHA, TEOMETPUIECKOE, OMHOMHUAILHOE PACIIPEICIICHHE.

OHepI/IpOBaTI) TOHATUAMUA: COBMECTHOC PACIIPCACIICHUE ABYX CHy‘I&ﬁHLIXBGJ’IH‘-IHH; HCIIOJIB30BAaTh Ta6np1uy
COBMCCTHOI'O pacnpeAcjICHUuss ABYX CHy‘IaﬁHBIX BCJIMYHH [JIA BBIACJICHUA PACIPCACICHUA Ka)KZ[Oﬁ
BCJIMYHMHBI, OTIPEACIICHUA HC3aBUCUMOCTHU CHy‘IaﬁHBIX BCJIINYHH.

CBOOOIHO  ONEpUpPOBATH  MOHATHEM MaTeMaTH4eCKOIro OXXMJAHUSL ~ CIy4allHOM  BEJTUYMHBI
(pacmipenenenusi); TPUMEHATh CBOMCTBA MAaTEMaTHYECKOTO OKUIAHHS TMPH PEUICHUH 3a]lad; BBIYUCIATH
MaTeMaTHYECKOe OKUIaHue OMHOMHAIBHOTO M TEOMETPUUECKOTO paclpeIeIeH M.

CBO6OZ[HO OIICPpUPOBATH MOHATHUAMHU: AUCHEPCHA, CTAHAAPTHOC OTKIOHCHUC cnyqaﬁHoﬁ BCJIMYNHBI;
MNPpUMCHATH CBOICTBa AUCIICpCUn CHy‘IaﬁHOﬁ BCJIIMYHUHBI (pacnpeueneHI/m) IIpyu peUICHUHU 3a/1a4; BBIYUCIIATH
JAUCIICPCUIO U CTAHAAPTHOC OTKIIOHCHUEC I'COMETPUICCKOIO U OHMHOMHAIHLHOTO pacnpe/:[eneHI/H”d.

BbIunciaTe  BBIOOPOYHBIE XapaKTEPUCTHKHA 10 [AHHOW BBIOOPKE W OLCHUBATh XapaKTEPUCTHKU
TFeHEPAIbHONH COBOKYITHOCTH J@HHBIX MO BBIOOPOYHBIM xapakrepucTukam. OIEHHBATH BEPOSITHOCTH
CO6LITHﬁ u IIPOBEPATH HpOCTef/'IIHI/Ie CTaTUCTHUYCCKUC TUIIOTE3HkI, IMOJIB3YACh N3Yy4YCHHBIMH
pacrpeeneHusIMA



1.4. Kosim4ecTBO 4aCOB HAa 0CBOCHHE MPOrPpaMMbl M CUMILINHBI:

JIIs cienuanbHOCTH:

20.02.02 3ammrTa B 4pe3BBIYaiHBIX CUTYAIIHSIX

YueOHas Harpy3ka (Bcero) - 316 gacos,
8 mom yucie:

VYdeOHast Harpy3ka BO B3aMMOJICHCTBHH C MpernoaaBaTesieM — 316 Jacos;
8 mom yucine:

- 1abOpaTOpHBIE M IpaKTU4ecKue 3aHsTus - 0 yacoB

- camocrosTenbHas padora — 0 yacoB



2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JJUCHUTLIAHBI

2.1. O0bem yueOHOH JUCHUIIMHBI U BUbI Y4eOHOH padoThl

Bun yae6HOI paboTht O6bem gacoB
YuebHas Harpy3ka (Bcero) 316
Y4yeOHast HArpy3Ka BO B3aMMO/JEHCTBUM C penojaBaresieM, B TOM 4YHucie 316
[pakTryeckue paboTsl/ B HopMe NPaKTHIECKOW TTIOATOTOBKH 0/0

KonTponbHbie paboThI

CamocrosiTesbHast padora

[IpomexxyTounas arrecTanus (9K3aMeH) 10




2.2. Conepxanne yueonoii nucunniaunsl ITY/1.04 MaremaTtuka

HaumeHnoBanue pa3aesioB u Copep:xaHue y4edOHOTr0 MaTepuaJia, JJabopaTopHble H MPaAKTHYeCKHe Pad0Thl, CAMOCTOATETbHAS Oo0bem yacos dopmupyemMble
TeM padoTa odyyawmmuxcs KOMIIETEHIMH
1 2
Pa3nes 1.IloBTOpeHne Kypca MaTeMaTHKH OCHOBHOM HIKOJIbI 20 OK1-O0K07
Tema 1.1 Coaep:xkanue yueOHOT0 MaTepuasa
Heﬂb U 3a1a4u bazoBbic 3HaHUA U YMEHUS 10 MATEMATUKE B HpO(l)eCCHOHaIILHOﬁ nuB HOBCCI[HGBHOﬁ JACATCIIBPHOCTH. 2
MaTEMATHKA HpI/I KOM6HHHpOBaHHO€ 3aHATUC
OCBOCHUH
CIICIIUAJIBHOCTH
Tema 1.2. Uucna u Coaep:xkanue yueOHOr0 MaTepuasa
BBIYMCIICHMS. JleiicTBHsI HaJl TOJIOKUTEIBHBIMU M OTPULIATEILHBIMH YK CIaMU, OOBIKHOBEHHBIMU U 2
Beipaxenus JECATUYHBIMH IPOOSIMHU.
JeiicTBus co cTeneHsIMu, pOPMYITBI COKPAIIEHHOTO YMHOXCHUSI.
u KomOunmpoBaHHOE 3aHATHE
peoOpa3oBaHus
Tema 1.3. IIpodeccnoHaIbHO-0PUEHTHPOBAHHOE COJlepKaAHeE (COAepPKaHUe IPUKJIATHOTO 2
I'eomeTpus Ha IUIOCKOCTH MO/LYJIs1)
Buapl miiockux Guryp v X miaomas.
HpaKTHKO—OpI/IeHTI/IpOBaHHBIe 3aga4ur B KypCe€ rcOMCTPUU Ha IUIOCKOCTH
Tema 1.4 Coaep:xanue yueOHOT0o MaTepuasa 4
TIpOLeHTHbIE BHIYHCICHAS ITpocThie MPOLEHTHI, pa3Hble COCOObI X BBIYMCIICHHS. CIIOKHBIE TIPOLIEHTHI
Tema 1.5 Coaep:xanue yueOHOro MaTepuasia
VpaBHEHHS U HEPABEHCTBA JIuneiinble, KBaJpaTHbIE, APOOHO-TMHEITHBIE YpaBHEHUS 1 HEPABEHCTBA 2
Tema 1.6 Coaep:xanue yue0HOT0 MaTepuasa
CHcTembl ypasHeHHi 1 Crioco0bl pellieHus CUCTEM JIMHEWHBIX ypaBHeHWH. [ToHsTus: marpuma 2x2 u 3x3, | 6
HCPaAaBCHCTB o )
P onpeaenuTenb Marpuilbl. Meton [Maycca. CucteMbl HETMHENHBIX ypaBHEHH. CHCTEMBI
HEPABEHCTB
KomOunnpoBanHoe 3aHsTHE
Tema 1.7 Coaep:xanue y4e0HOT0 MaTepuasa
Bx0HO# KOHTPOJIB Boruncnenus u npeoOpasoBanusi. Y paBHEHHs U HEPaBEHCTBA. [ 'eomeTpus Ha TIIOCKOCTH | 2
KontponbHas padota
Pa3nea 2. IIpsiMble M JIOCKOCTH B NPOCTPAaHCTBE 20 OK1-O0OK07




Tema 2.1. Coaep:xkanue yueOHOr0 MaTepuaJia
OCHOBHBIE TTOHSITHS [Ipenmer crepeomerpuu. OCHOBHBIE TOHATHS  (TOYKa, MpsAMas, IUIOCKOCTb, | 2
CTEPEOMETPHUH. npocTpancTBo). OCHOBHBIE akCHOMBI cTepeoMeTpui. [lepecekaromuecs, napanenbHble
PacrionioxeHne NpsAMbIX U U CcKpemmBaromuecs npsmbie. [Ipu3sHak W CBOMCTBO CKPEHIMBAKOIIUXCA MPSIMBIX.
TIOCKOCTEH OCHOBHBIE IPOCTPAHCTBEHHBIE (PUTYPEI.
KombunnpoBanHoe 3ansrue
Tema 2.2. Copep:xaHue y4edOHOTro MaTepuaJia
[apasuiebHOCTb IpsMbIX, | [1apaUIeNbHbIe  npsaMas u  mIockocTs.  Omnpenenenue. Ilpusuak. Caoiicta (¢ |6
HPAMOi ¥ IUTOCKOCTH, nokaszatenbctBoM). [lapannensusie miaockoctu. Onpenenenue. [Ipusnak. CpoiictBa (c
nokazatenbeTBoM). Terpasap u ero snemeHtsl. [lapannenenunen U €ro 3JI€MEHTHI.
TLIOCKOCTEH CBoiicTBa NMPOTUBOIOJIOKHBIX T'paHed M JAuaroHanei mnapauienenunena. Ilocrpoenue
ceyeHuil. Pemenue 3anay.
Komb6unupoBanHoe 3anstue
Tema 2.3. Coaep:xkanue yueOHOro MaTepuaJia
TleprieH MKy IAPHOCTD [Tepnienaukynspueie npsamsie. [lapamienbHbie [pAMbIE, ~MEPICHIMKYIPHBIE K 2
MPSIMBIX, TIPSIMOIA 1 IJIOCKOCTU. [IpH3HaK NEpNEeHAUKYIAPHOCTH NPSAMOM M IUIOCKOCTH. JloKa3arenbCTBO.
TLTOCKOCTH, IIOCKOCTEit Ilepnenpukynssp wu  HakinoHHas.  [lepneHaukymnsapHsle  1wiockocTH.  IIpusHak
MEPIEHIUKYIISPHOCTH IIJIOCKOCTEN. [JoKa3aTenbeTBo.
Paccrosnaus B IIPOCTPAHCTBEC
KOM6I/IHI/Ip0BaHHO€ 3aHATHC
Tema 2.4. Coaep:xkanue yueOHOro MaTepuasia
Teopema o Tpex Teopema o Tpex mnepneHaukynspax. JlokazarenbcTBO. Yron Mexay mnpsMoud u | 4
HEePIEHANKYIIpax IJIOCKOCTBIO. YTOJI MCKY IMIIOCKOCTAMU
KombunnpoBanHoe 3aHstue
Tema 2.5. IIpodeccnoHa/IbHO-OPHEHTHPOBAHHOE COJEp:KaHUe (CoaepkaHHe NPHKJIATIHOIO
[TapannensHele, MOIYJIs1)
MEPIICHAUKYIISIPHBIE, Akcuomsl crepeomeTpud. [leprneHIuKyIspHOCTh IPSIMON M INIOCKOCTH, MAPAJLIEIbHOCTD | 4
CKpeLIUBaIOIINEC JBYX IPSAMBIX, IEPIEHAUKYIIAPHBIX IJIOCKOCTH, MEPIIEHAUKYISAPHOCTD IIOCKOCTEMN
MpSIMbIE
Tema 2.6. Coaep:xanue y4e0HOT0 MaTepuasa
Pemmenue 3ayau. [Ipsmbre Pemrenne 3amau «PacnosioxkeHne npsiMbpIX ¥ IJIOCKOCTEW B POCTPAHCTBE. 2
[lepneHUKyYISIPHOCTD U MAPAIETbHOCTh NPSIMBIX U IIOCKOCTEH. CKpemuBaronuecs
Y IUIOCKOCTH B TpAMBIE
IIPOCTPaHCTBE Kontponsnas padora
Pa3nen 3. KoopauHaThbl U BEKTOPBI 16




Tema 3.1 Conep:xanue yue0HOTro MaTepuaJa OK1-OK 07
JlekapTOBBI KOOPIUHATHI JlekapToBbl KOOpJMHATBI B MpocTpaHcTBe. lIpocteiimme 3agaun B KoopauHaTtax. | 4
B IIPOCTPAHCTBE. PaccrosiHue mexny 1ByMsl TOUKaMH, KOOPJIMHATHI CEPEIMHBI OTPE3KA
Paccrosnue mexay aByms | KoMOMHHPOBaHHOE 3aHSATHE
Toukamu. KoopauHatsl
CEpEAVHBI OTPE3KaA
Tema 3.2 Coaep:xanue yueOHOT0 MaTepuasa
BekTops! B mpoctpancTse. | BekTopel B ipocTpancTBe. Cl0KEHHE M BEIMUTAHUE BEKTOPOB. Y MHOKEHUE BEKTOpa Ha | 6
Vron Mexay Bektopamu. | 9ucino. Kommnanapuele BeKTOphl. CKalspHOE IPOM3BENCHUE BEKTOPOB. Pasnoxenue
CxansapHOE MpOu3BeeHHe | BEKTOpa 10 TPEM HEKOMIUIAHApHBIM BeKTopaMm. KoopauHarel BEKTOpa, CKAIAPHOE
BEKTOPOB IIPOU3BEACHUE BEKTOPOB B KOOPAMHATAX, YOl MEXAY BEKTOPAMH, YIOJI MEXAY MPAMOMT
U TUIOCKOCTBIO, YroJl MEXAY IUIOCKOCTSMHU. YpPaBHEHHE IJIOCKOCTH. l'eomeTpuueckuit
CMBICJI OIIPEICTUTENS 2X2
KomOuHMpOBaHHOE 3aHATHE
Tema 3.3 IMpodeccnoHabHO-OPUEHTUPOBAHHOE CoJepkaHue (coAep:KaHHe MPUKJIAJIHOIO
[Ipaktuko- MOYJIs1)
OpHUEHTHPOBaHHEIE 3a1a4u | KoopauHaTHasi TUIOCKOCTh. BbIuMciieHHe paccTOSHMM W TUIONIAJAeH Ha TUIOCKOCTH. | 3
Ha KoopAuHAaTHOH | KonmnuecTBEHHBIE pacyeThl
IUIOCKOCTH
Tema 3.4 Coaep:xanue yueOHOro MaTepuasia
PerneHue 3aau. Pemenue 3anau «J/lekapToBbl KOOPAMHATHI B MPOCTPAHCTBE. BEKTOpPHI B MpocTpaHCTBE. | 2
Koop/uHaTH! 1 BEKTOpbI CnokxeHre W BBIUMTAHHE BEKTOPOB. YMHOXEHHE BEKTOpa Ha umciio. KommiianapHbie
BekTOpbl. CKalsipHOE TMPOU3BEACHHE BEKTOPOB. PasnoxkeHue BeEKTOpa MOTPEM
HEKOMIUTaHApHbIM BekTopaM. IIpocreiimme 3amaun B KoopauHaTax. KoopawHaTbl
BEKTOpa, pACCTOSIHUE MEXIY TOYKaMH, KOOPAMHATHI CEPENUHBI OTPE3Ka, CKaIApHOE
MPOU3BEJICHUE BEKTOPOB B KOOPAMHATAX, YTOJl MEXIY BEKTOPAMH, YTOJ MEXKIY MPSAMOM
U IJIOCKOCTBIO, YIOJI MEXKY IUIOCKOCTSIMID)
KonTponbHas pabora
Pa3gen 4. OcHoBbI TpUroHoMeTpuu. Tpuronomerpuyeckue pyHKIuu 40 OK1-OK 07
Tema 4.1. Coaep:xanue yueOHOro MaTepuasa
Pannannas mepa yria. [ToBopoT Touku BOKpPYT Hadajda koopauHat. OnpeeneHie cuayca, KOCHHyca, 4

Tpuronomerpuueckue
(yHKINU IPON3BOJIBHOTO YTIIA,
yncna. Paguannas u rpagycHas

TaHI€HCa M KOTaHreHca. 3HaKU CHHYCa, KOCMHYCA, TAHI'CHCA U KOTAaHT'€HCA 110 YCTBEPTAM. 3aBHUCUMOCThH
MECXKY CHHYCOM, KOCHHYCOM, TAHI'CHCOM U KOTAHI'CHCOM OJTHOI'O M TOI'O XK€ yrjia

Mepa yria

KoMOuHMpOBaHHOE 3aHATHE

Tema 4.2

Coaep:xanue yueOHOro0 MaTepuasa




OcCHOBHEIE
TPUTOHOMETPUUECKHUE

TOXACCTBA.
DopMyJibl IPUBEACHUS

TpI/IFOHOMeTpI/I‘IeCKI/Ie TOXICCTBA. CHHyC, KOCHUHYC, TAHI'€HC U KOTAaHI'CHC YIJIOB a4 U - 4. CDOpMyJ'ILI
MPUBCACHUA

KOM6HHHpOBaHHOe 3aHATUC

Tema 4.3

CuHyC, KOCUHYC, TAHTE€HC
CYMMBI U Pa3HOCTH ABYX
yri10B.CHHYC U KOCUHYC

JNBOMHOTO yria.dopmyiibl
TIOJIOBUHHOT'O yTjia

Copep:xaHue y4edOHOTro MaTepuaJa

CymMa 1 pa3HOCTh cuHYcoB. CyMMa U pa3HOCTh KOCHHYCOB. CHHYC U KOCHHYC JIBOMHOTO0 yria. ®@opMyiisl
MOJIOBHHHOTO yria. [IpeoOpazoBaHust CyMMBI TPHTOHOMETPUYECKUX (PYHKINI B IPON3BEACHHE U
MIPOM3BEACHUS B CYMMY. BBIpaxxeHHEe TPUTOHOMETPHYIECKNX (YHKIMH Yepe3 TAHI€HC MOJIOBHHHOTO
aprymenTa. [IpeoOpa3zoBaHHs IPOCTEHIINX TPUTOHOMETPHUIECKUX BEIPAKSHUI

KomOnunmpoBanHOE 3aHATHE

Tema 4.4. ®yHkuuu, ux

CBOMCTBA.
Cnioco0bl 3aaHus QyHKUIMA

Coaep:xanue yueOHOT0 MaTepuasa

OGnacTb onpeneneHus 1 MHOXKECTBO 3HaYeHHH GyHKIMHA. YETHOCT, HEYETHOCTD, IEPHOTUIHOCTD
¢yakumii. Crioco0bl 3a1aHust QYHKITHI

KOM6I/IHI/Ip0BaHHO€ 3aHATUC

Tema 4.5

Tpuronomerpuueckue
(YHKIMH, UX CBOHCTBA H

rpaduKu

Conep:xanue yueOHOTo MaTepuasa

OO6macTp omnpeaeneHust 1 MHOXXECTBO 3HAYEHHH TPUTOHOMETpHIECKNX (QyHKIMH. YETHOCTD, HEUETHOCTD,
MIEPHOANIHOCTH TPUTOHOMETpHUecKuX (pyHKumil. CBolicTBa u rpaduky GyHKONil y = cos X, y =sin X, y =
g X, y=ctg X.

KOM6I/IHI/Ip0BaHHO€ 3aHATHUC.

Tema 4.6 IIpeoOpazoBanue

Coaep:xkanue yue0OHOr0 MaTepuaja

rpagukoB

TPUTOHOMETPHYECKHUX CxxaTHe U pacTsDKeHne rpaKoB TpuroHoMeTpuieckux Gynknuii. I[lpeobpasoBanne rpaduxoB
GbyHKIMH TPUTOHOMETPUYECKUX PyHKIMI

Tema 4.7 IIpodeccuoHaILHO-OPHEHTUPOBAHHOE COlep:KaHue (coAepKaHue NPUKJIATHOTO MOAYJIA)
Omnwucanue Hcnonp30BaHUE CBOMCTB TPUTOHOMETPUUCCKUX (DYHKIHH B IPO(ECCHOHATBHBIX 3aJa9aX

IIPOM3BOJICTBEHHBIX POIIECCOB
C TIOMOIIBIO I'PaUKOB
GbyHKIMH

Tema 4.8 O6patHble
TPUTOHOMETPUUECKHE PYHKIIHU

Coaep:xkanue yueOHOro MaTepuaJia

OOpatHble TpUroHomerpuieckue GpyHKIuM. MIx cBoiicTBa U rpadukn

KoMOunMpoBaHHOE 3aHATHE

Tema 4.9
Tpuronomerpuueckue
YPaBHEHMSI U HEPABEHCTBA

Coaep:xanue yueOHOro MaTepuasa

VYpaBHeHue cos X = a. YpaBHEHHE sin X = a. YpaBHEHHE tg X = a, ctg X = a. Pemenne
TPUTOHOMETPUUECKUX YpaBHEHUN OCHOBHBIX THUIIOB: IPOCTEUIIINE
TPUTOHOMETPUYECKHE YPABHEHHUS, CBOISAIIUECS K KBaIPATHBIM, pelllaeMble
pa3ioKeHUEM Ha MHOKHUTENH, 0fHOpoAHbIe. [IpocTeiirie TpuroHoMeTpuyecKre
HEpaBEHCTBA




KOM6I/IHI/Ip0BaHHO€ 3aHATUC.

Coaep:xkanue yueOHOro MaTepuasa

Tema 4.10 - —
CucteMbl IPOCTEHIINX TPUTOHOMETPUUECKHUX YPaBHEHHUH 2
CucreMbl KomOuHMpoBaHHOE 3aHsTHE
TPUTOHOMETPUYECKUX
ypaBHEHUH
Conep:xanue yueO0HOro MaTepuaJa
Tema 4.11 Ipeo6pasoBaHne TPHTOHOMETPHYECKUX BBIPAKEHUI. PEIIEHNE TPUTOHOMETPUYECKUX YPABHEHUH U 2
Pemenue 3a1a4, OCHOBBI HEPaBEHCTB B TOM UHCJIE C MICTIOIb30BaHUEM CBONCTB (DYHKITHH.
TPUTOHOMETPHH. KonTtpoinbHas pabora
Tpuronomerpuueckue
GbyHKIUN
Pa3nea 5. KomniiekcHble ynciia 8 OK1-O0K07
Coaep:xkanue yueOHOro MaTepuaJa
IMonsTre xommekcHoro gucia. ConpspkeHHbIE KOMIUICKCHBIE YMCIIa, MOAYJb U apTYMEHT KOMIUIEKCHOro | 4
yucna. Popma 3anucu KOMIUIEKCHOTO Ynciia (TeoOMeTpryecKas, TPUrOHOMETpHUecKas, anreopandeckas).
Tema 5.1 ApudmeTnueckne IeHCTBHUS ¢ KOMIUIEKCHBIMH YHCIAMHU
KomuiekcHble yncia KomOuHMpOBaHHOE 3aHTHE
Coaep:xkanue yue0HOro MaTepuaja
Tema 5.2 [Ipumenenne BprinosHeHNE pacueToB ¢ MOMOIIBIO KOMIIEKCHBIX uncel. [Ipumepsl ncmnosb30BaHust KOMIUIEKCHBIX uncen | 4
KOMIUIEKCHBIX YHCEeT [TpakTHyeckoe 3aHsATHE
Pasnen 6. IlpousBoanasi pyHkuuu, ee NnpuMeHeHHe 40 OK1-O0K07
Tema 6.1 Coaep:xanue yueOHOT0o MaTepuasa
TlousaTue TIPOU3BO, JTHOI. OmnpeneneHne YACIOBON TOCIEOBATEIFHOCTH U CIIOCOOHI ee 3aqanns. CBOWCTBA YHUCIOBBIX 2
DopMyIIbl ¥ IPaBHIA nocieioBaresibHOCTeH. Onpeienienne npezesa Mociel0BaTeIbHOCTH. Beraucienue npenenos
nupdepeHIIpoBaHIs nocienoBarensHocTel. [Ipenen pynknmn Ha 6eckonednoctu. Ipexen ¢pynkium B Touke. [Ipupamenne
aprymenra. [Ipupamenue QyHKuuu. 3a1a4u, IPUBOIAIINE K HOHITHIO MPOU3BOAHON. OmpeneneHne
IIPOU3BOTHON. AJITOPUTM OTHICKaHHS IPOU3BOTHON
KoMOuHMpoBaHHOE 3aHATHE
Tema 6.2 Hpop}gBo JTHBIE Coaep:xkanue yueOHOr0 MaTepuaJia
CYMMBI, Pa3HOCTH ®opmynsl nuppepennmposanust. [IpaBuia auddepeHnpoBaHus 6
TIPOM3BEIEHHS, YACTHOTO KomOuHMpoBaHHOE 3aHsTHE
Tema 6.3 Coaep:xanue yueOHOro MaTepuasa
IIponssoiEie Onpenenenne ciaoxHoi Gpynkunu. IIponsBonHas Tpuronomerpudeckux ¢pyHkiui. [IponsBoanas cioxHoit | 6
TPUTOHOMETPHIECKHX bymimm
q)yHKHm:I' Iponssoznas KomOuHupoBaHHOE 3aHsTHE
CIIOKHOH (yHKIMH
Tema 6.4 Coaep:xkanue yueOHOT0 MaTepuasa
ITonsitue o [Monsitre HenpepsiBHOHM (QyHkumu. CBolicTBa HenpepbIBHOW (YHKIHMU. CBS3b MEXAY HENMPEPHIBHOCTHIO U 2




HETIPEPHIBHOCTH 1 depeHInpyeMoCcTbi0 QYHKIMH B TOUKE. AJITOPUTM PEIICHUSI HEPABCHCTB METOI0M MHTEPBAJIOB
¢byakuu. Meron KomOuHMpOBaHHOE 3aHITHE
HUHTEPBAJIOB
Tema 6.5 Coaep:xanue yueOHOr0 MaTepuasa
I'eomeTprueckuii u I'eomeTpruecknii CMBICI IPOU3BOHOM (DYHKIMH - YIIIOBOI KO3 (HUIIMEHT KacaTeIbHOM K TpaduKy 4
(bu3HIECKnit CMBICI (GyHKIMY B TOUKe. YpaBHEHHE KacaTeIbHOW K IrpaduKy QYHKIMU. AJITOPUTM COCTABJICHHS YPABHEHHUS
IIPOU3BOJHOM KacaresbHOH K rpaduky ¢pyHkumn y=f(x)
KoMmOnHMpOBaHHOE 3aHsTHE
Tema 6.6 Coaep:xkanue yueOHOr0 MaTepuasia
DOU3HYIecKi CMBICT Ouznyeckuil (MeXaHMYECKHUIA) CMBICI MPOU3BOJIHON - MTHOBEHHAsI CKOPOCTh B MOMEHT BpeMeHHu t: v =S 2
MPOU3BOIHOMN ®
B
poeCCHOHANBHBIX 33/1a4ax
Tema 6.7 Coaep:xkanue yueOHOro MaTepuaJia
M Bospactanue u yosiBaHNe (yHKINH, COOTBETCTBHE BO3PACTAHUS U YObIBaHUS (DyHKIIUH 3HAKY 4
OHOTOHHOCTE (byHKHHH' pou3BoHOM. IToHSTHE TPOU3BOIHON BBICIIETO MOPSAIKA, COOTBETCTBUE 3HAKA BTOPOM IPOU3BOIHOM
Touku sxcTpemMyma BBIMMYKJIOCTH (BOTHYTOCTH) (DYHKIIMU Ha OTpE3Ke. 3aaun Ha MAaKCUMYM B MUHUMYM. [ToHsATHE
ACHMIITOTBI, CIIOCOOBI HX ONPEeICHHUs. AIITOPUTM HCClIe0BaHus QYHKIUK U TOCTPOCHUS ee rpaduka ¢
MTOMOIIBIO IPOU3BOAHOM. JIpoOHO-MHeltHAs QyHKIHS
KomOnHUpOBaHHOE 3aHsTHE
Tema 6.8 Coaep:xanue yueOHOT0 MaTepuasa
Hccnenosanue GpyHKUuMiA 1 HccnenoBanne GpyHKIMU HA MOHOTOHHOCTbD M ITOCTPOEHHE TpaduKoB. 4
MoCTpoeHue rpahuKoB KomOuHMpoBaHHOE 3aHsTHE
Tema 6.9 HauGospiree u Coaep:xkanue yueOHOro MaTepuasa
HaMMCHbIICC 3HAYCHUA Haxoxnenne HanOoJIbIIEro ¥ HAMMEHBIIIEro 3Ha4eHUH (QYHKIMH, MOCTpOeHHe rpahiKOB MHOTOWICHOB C 2
GyHkuun MCIIO0JIb30BAHMEM ammapaTa MaTeMaTH4YCCKOro aHajau3a
KombunmpoBanHOe 3aHATHE
Tema 6.10 Haxoxnenue IpodeccnonaNbHO-0OPHEHTHPOBAHHOE CO/IePKAHNE (COAePKAHME NPHKIATHOT0 MOLYJI)
ONTUMAJIBHOTO PE3yJIbTaTa C
MOMOILBIO IPOU3BOJHOMN B Hauwmensiee u HanGosbiee 3HaueHUE QyHKINT 6
IIPAKTUYECKHX 3aJ1a4ax
Tema 6.11 ConepxaHue y4eGHOT0 MaTepuaJja
Pemenne 3anau «@opmyisl u npasuna quddepenumponanus. Vicenenosanne GpyHKIni ¢ MOMOIIBIO 2
Pemenue 3anad. mpou3BogHON. Hanbonpiee u HanMeHbIIee 3HAYCHUS (QYHKIINN
[IpousBonHas QyHKIHH, €€ Kontponsnas padora
IIPUMEHEHUE
Pa3gen 7. MHOTOrpaHHUKH M Tesla BPalleHHUs 42

Tema 7.1

‘ Coaep:xkanue yue0HOT0 MaTepuasa




Bepumnsl, pebpa, rpanu

[Tonsitne MHOTOTpanHKKA. Ero anemenTsl: BepunHsl, pedpa, rpanu. Auaronans. Ceuenue. Beinykibie u

MHOTOTPaHHHUKA HEBBITYKJIbIE MHOTOTPAaHHHUKH
KomOuHupoBaHHOE 3aHSATHE
Tema 7.2 Coaep:xkanue yueOHOr0 MaTepuasia

IIpusma, ee cocraBdonye,
ceuyenue. [Ipsamas u
IIpaBUJIbHAS [IPU3MBI

[Monsitre nmpusmel. Ee ocHoBanust n 6okoBble rpanu. Beicota npusmel. [Ipsimast 1 HakJIOHHAs TpU3MA.
IIpaBunbHag npusma. Ee ceyenue

KOMGI/IHHpOBaHHOG 3aHATUC

Tema 7.3
[MTapannenenunen,kyo.

Ceuenue kyo0a,
napajiesacnuieaa

Coaep:xkanue yueOHOr0 MaTepuasia

[Mapanenenwumes, cCBOWCTBA NPSMOYTOJIHOTO Mapajuienenunena, kyo. Cedyenue Kyba, napajuiesnenumnesia

KOMGI/IHHpOBaHHOG 3aHATUC

Tema 7.4
[Iupamupa, ee
COCTaBJISIONINE, CEUCHHE.

[IpaBuibHas nupamuia.
Vceduennas InupamMujia

Coaep:xkanue yueOHOro MaTepuaJa

HI/IpaMI/IZ[a u ee dyeMeHThL. CeueHne mMpaMUuabl. HpaBI/IJ'ILHaﬂ nupamuaa. VYceuennas nupamMujia

KomOuHupoBaHHOE 3aHATHE

Tema 7.5
BoxkoBas u nonHas

IMOBEPXHOCTH MMPU3MBI,
APaMUJIbI

Coaep:xkanue yueOHOro MaTepuasa

[Tnomanas GOKOBOH M MOJIHOM MOBEPXHOCTH NMPHU3MBI, MHPAMUIBI

KoMOuHHpOBaHHOE 3aHSTHE

Tema 7.6

Cummerpus B Ky0e,
napasuleNnenumnesie, mpusme,
upamue

Coaep:xkanue yueOHOro MaTepuasa

CuMMeTpHsi OTHOCHTEINILHO TOUKH, NPSMOH, TutockocTd. CuMMeTpust B KyOe, apasuienenune/e, Ipu3me,
IUpaMuJe

KoMOuHHpOBaHHOE 3aHSTHE

Tema 7.7

IIpumepsl cuMMeTpuii B
npodeccun

IIpodeccuoHaILHO-OPHEHTHPOBAHHOE Co/lep:KaHue (coiep:KaHue NPUKJIATHOT0 MOAYJIsI)

CuMMeTpust B IPUPOJIE, apXUTEKTYpE, TEXHHUKE, B OBITY

HpaKTH‘ICCKOC 3aHATUC

Tema 7.8 IIpaBunbHbIE

MHOT'OI'paHHUKH, UX
CBOMCTBA

Coaep:xanue yueOHOro MaTepuasa

IlonsTue MMPAaBUJIbBHOT'O MHOTI'OT'paHHMKaA. CpoiicTBa MMPpaBUJIbHBIX MHOT'OI'PAHHUKOB

Tema 7.9

Humusap, ero
COCTaBJIAOIIHUC. CeucHue
nujiHApa

Coaep:xanue yueOHOro MaTepuasa

Hummaap u ero sneMenTsl. CeueHne THHIpa (TTapajuteIbHOe OCHOBAHMIO M ocH). Pa3BepTka muummHapa

KoMOuHMpOBaHHOE 3aHATHE




Tema 7.10 IIpodeccuoHaILHO-OPHEHTHPOBAHHOE COlep:KaHue (coiep:KaHNe NPUKJIATHOT0 MOAYJIsI)
Komve ero Komnyc u ero 3nementsl. CeueHre kKoHyca (apauieIbHOS OCHOBAHHUIO M IIPOXOIAIIEE YePe3 BEPIIUHY), 4
¥e, KOHHYECKHE ceueHus. Pa3BepTka KoHyca
COCTaBJIAIOIIHC. KomOuHupoBaHHOE 3aHSATHE
CeueHne KOHyca
Tema 7.11 Copep:xaHue y4ed0HOro MaTepuaJia
VYcedennslii konyc. Ceuenue Ycedennslit konyc. Ero oopasyromas u Beicota. CedeHne yceueHHOro KOHyca 2
YCEUeHHOTO KOHyca
KomOnnmpoBanHOE 3aHATHE
Tema 7.12 Coaep:xkanue yueOHOT0 MaTepuasa
Ilap u cepa, UX ceyenns [lap u cdhepa. B3aunmuoe pacnonoxenue chepsl u mwiockoctu. CeyeHue mapa, chepsl 2
KomOuHupOBaHHOE 3aHATHE
Tema 7.13 Conep:xkanue yueOHOr0o MaTepuasa
TousTtue 06 o0beme Tema. | [lonsarue 06 oo0beme Tena. OObeM KyOa U PSMOYToJIbHOTO napaienenunena. O0beM Mpu3Msbl 1 4
o 6 e Apa. OTHoLIeHHe 00beMOB 10100HBIX Tel. ['eoMeTpUYeCcKHii CMBICI ONpeeIuTells 3-T0 NopsaKa
THOLICHHE OOBEMOB KomOuHupOBaHHOE 3aHsTHE
MTOJTOOHBIX TEJ
Tema 7.14 Conep:xanue yueOHOTo MaTepuasa
OOBEMBI U TUTOIIATN O06bembI IpamMu sl U KoHyca. O0beM miapa. [lronaan moBepXHOCTEH Tel 2
MIOBEPXHOCTEHN Tel KomOuHMpOBaHHOE 3aHsTHE
Tema 7.15 KomOuHanuu Coaep:xkanue yueOHOro MaTepuaJa
MHOTOTPaHHHUKOB U TEJ KomOnHanmm reoMeTpuIecKux Tei 4
BpaIeHHs
Tema 7.16 Coaep:xanue yue0HOT0 MaTepuasa
I'eomerpruueckue komObuHanmuu | Mcnons3oBaHre KOMOMHALIMIT MHOTOTPAHHUKOB U TEJI BPAIIEHHUs B TPAKTUKOOPHEHTUPOBAHHBIX 3a4a4ax 4
Ha IPaKTUKE
Coaep:xkanue yueOHOro0 MaTepuaJa
T 717 Pemrenne 3aqa4 «O0OBEMBI U TUTONANA TOBEPXHOCTH MHOTOTPAHHUKOB U TEJ BPAILICHUS 2
eMa /. KontponsHas pabora
Pemrenue 3agau.
MHOrorpaHHuKH U Tena
BpAIIEHUS
Pasnea 8. IlepBooOpa3Hasi pyHKUMH, ee NPUMEHEHHE 14 OK1-0K07
T 81 Coaep:xanue yueOHOro MaTepuasa
€Ma 9. <
3amada 0 BOCCTAaHOBJICHMH 3aKOHA IBMKCHUS 110 H3BECTHOM cKopocTH. [loHATHE HHTETpUPOBaHUS. 2

[TepBooOpazHast GyHKITUN.
[IpaBuia HaxOXIEHUS

O3HaKOMJICHHE C TIOHSATHUEM MHTErpana 1 nepBooopasHoi it pyHkunu y=f(x). Pemenue 3aau Ha cBs3b
11epBo0oOpa3HON M ee IPON3BOIHOM, BBIYHCIICHHE IepBO0Opa3Hoi st nanHoH pyHkumu. Tabmuua Gopmyn




nepBo0Opa3HBIX JUISL HAXOJK/IEHUS TIepBOOOpa3HbIX. V3yueHune rmpaBuiia BEIYMCICHUS IEPBOOOPa3HON
KomOnunmpoBanHOE 3aHATHE
Tema 8.2 Copnep:kaHue yueGHOro MaTepuaja
[nomans 3aaun, NPUBOJISIINE K HOHITHIO ONPENICJICHHOI0 HHTETPAJIA - O BBIYUCIICHHUH IO KPUBOIMHEHHOH 2
oy Tpamnenuy, o nepeMenieHny Touky. [lonsatue onpenenéunoro uaTerpana. ['eomerpudeckuii u pusndeckuii
KpHUBOJIMHCUHOU o
CMBICH onpeJiesieHHoro nuTerpana. ®opmysa Hetorona—IJleiionnna
Tpanenuy. ®opmyrna KomOuHMpoBaHHOE 3aHsTHE
Hyrorona - JleiiOHuna
Tema 8.3 Coaep:xkanue yueOHOro MaTepuasia
HeonpeneneHuslii ITonsiTHE HEONPEEIIEHHOIO HHTErpaia 2
KomOuHMpOBaHHOE 3aHsTHE
u
ONPEJEIICHHBIM HHTETPaJIbI
Tema 8.4 Conep:kaHue yueGHOro MaTepuaja
IMonsaTtre 006 ONpeaeNIcHHOM I'eomeTprueckuii CMBICI OIPENEICHHOTO HHTErpaia 2
UHTErpae Kak IIomaau KomOuHupoBaHHOE 3aHATHE
KPUBOJIMHEWHOH Tpaneuuu
Tema 8.5 IIpodeccuoHaILHO-OPHEHTHPOBAHHOE CO/iep:KaHue (coiep:KaHNe NPUKJIATHOT0 MOAYJIsI)
Onpe/eneHHblii MHTErpa I'eomeTpraeckuii CMBICT oTipeenieHHoro nHTerpana. ®opmyna HetoToHa - Jlelioauna. Pemenune 3anau Ha | 4
NpUMEHEHHE HHTEerpalia AJisl BBIYUCICHHS (PH3MYSCKUX BEJIMYMH U TUIOMAICH
B
KHU3HU [TpakTHyeckoe 3aHsTHE
Tema 8.6 Coaep:xanue yueOHOT0 MaTepuasia
Perrenue 3amau. Penenue 3amau «IlepBooOpaszuas ¢pynkiuu. [IpaBuia HaX0XKIeHHS IEPBO0Opa3HbIx. Ee mpruMeHeHHe» 2
ITepBoobpa3Has GpyHKLHY, ee Konrponbras pabora
IIPUMEHEHHE
Pazgen 9. Crenenu u kopuu. Crenennasi pyHkuus 14 OK1-OK 07
Coaep:xxaHue yueOHOro MaTepuaJia
IlonsTe kopHA n-oi creneHu H3 AecTBUTENbHOro umcna. Pynkunum y = VX ux | 4
Tema 9.1 cBolicTBa U rpaguku. CBONCTBA KOPHS N-0H CTENEHU
CreneHnas QyHKIMs, ee
CBOMCTBa KomMbunmpoBanHoe 3aHsTre
Copep:xanue yue0HOTr0 MaTepHuaJia
[IpeobOpazoBanme upparmoOHATHHBIX BEIPAKCHUM 2

Tema 9.2

[IpeoOpa3oBaHue BEIPAKCHUH C
KOPHSIMU ITOH CTEIICHU

KomOunMpoBaHHOE 3aHATHE

Tema 9.3

Conep:kanue y4eOHOro Mmarepuasa




CBolicTBa CTENEHU C [TonsTHe cTenenu ¢ M00BIM pallMoOHATBHBIM MoKa3atenaeM. CTeneHHbie GYHKINH, UX 2
paluroHAIbHBIMU CBOICTBa U TrpaduKu
JIEUCTBUTEIILHBIM KoMOuHMpOBaHHOE 3aHATHE
II0Ka3aTeIsIMU
Tema 9.4 Conep:kanue y4eOHOIro MaTepuaa
PelleHne HppaLHOHAIBHBIX PaBHOCMIIBHOCTB MppallMOHAIBHBIX YPAaBHEHUN U HEPABEHCTB. METOABI UX PELLICHUS. 4
YPaBHEHUI U HEPABEHCTB o
Pewrenne nppalimoHanbHBIX YpPaBHEHUN U HEPABEHCTB
KoMOuHMpoBaHHOE 3aHATHE
Tema 9.5 Coaep:xanue y4eOHOro MaTepuaJia
Crenenu u KOpHH. Pemtenue 3agau «Onpez[eneHI/Ie CTEIIEHHOU cbyHKuI/II/I. Hcnonp3oBanue ee CBONUCTB npu 2
Creneanas ymia pCLICHUY YPaBHEHUI U HEPABEHCTB)
KonTponbnas pabota
Pasznenl0. Iloka3aTenbHas pyHKIUA 16 OK1-0K07
Tema 10.1 ITokazarenbHas | Conep:kaHue yueOHOro MaTepuasa
(yHKLHS, ee CBOiCTBa Crenenp ¢  TOpOU3BOJNIBHBIM  JIEHCTBUTENBHBIM  MoOKa3zareneMm.  Omnpenenenue | 4
MOKa3zaTelbHOW (YyHKLIMHU, €€ CBoiicTBa W rpaduk. 3HAKOMCTBO C MPUMEHEHHEM
nokaszaTeabHOM (yHKIMM. PemeHne mnokas3aTenbHbIX YpaBHEHUH (QYyHKIMOHAIBHO-
rpaduyecKuM METOJJOM
KomOuHupoBaHHOE 3aHsTHE
Tema 10.2 Coaeprxanue yueOHOro MaTepuasa
PelleHHe MOKA3aTeIbHbIX Pemenne mokaszareibHbIX YpPaBHEHHUH METOJOM YpPaBHUBAaHUS IOKa3aTelel, METoAoM | 6
YPABHCHHUH 1 HCPABCHCTR BBEJICHUSI HOBOHM IMEPEMEHHOW, (YHKIHOHATBHO-TPAQUUECKAM METOIOM. Perienne
II0Ka3aTeIbHbIX HEPABEHCTB
Tema 10.3 Coaepxanue yueOHOro MaTepuaa
CHCTeMBI IOKA3aTeIbHBIX Pemenue cucrem nmoka3arenbHbIX YPABHEHHI 4
YPaBHEHHH KomOuHMpoBaHHOE 3aHsTHE
Tema 10.4 Coaeprxanue yueOHOIro MaTepuasa
Pemenue 3anad. Pemenue nokasarenpHbIX YpaBHEHUI METOIOM YpaBHUBAHUS NIOKAa3aTENEd U METOJOM 2

[Toka3zatenbHast QyHKIHS

BBEJICHUSI HOBOM MepEMEHHOI. Pernenne nokazaTenbHbIX HEPABEHCTB

KonrponsHas pabora




Pasznea 11. Jlorapudmpl. Jlorapudpmmuyeckas GpyHkuus

22

Tema 11.1 Copep:kaHue y4eOHOTro MaTepuaa
Jlorapudm yucna. Jlorapudm yucna. JlecATUYHBIN H HATYPAIbHBIN JOTrapuPMBbI, YUCIIO € 4
AecaTHHbIA KomOunupoBanHoe 3aHsrue
u
HaTypaJIbHbIN
JorapuMmsl, YUCIIO €
Tema 11.2 Coaep:xanue yueOHOro MaTepuaJia
CsoiicTBa JiorapumoB. .
pug CoiictBa norapudmon. Oneparus TorapuGMUPOBaAHHSL. 4
Oneparus
KomOunupoBaHHoe 3aHsTHE
JorapupMUPOBAHUS
Tewma 11.3 Jlorapupmuiaeckas | ComepkaHue y4eOHOro MaTepuasia
ymic, ee cpoficTsa Jlorapudmudeckast QyHKIHSI U €¢ CBOMCTBA 2
KomOuHupoBaHHoe 3aHsTHE
Conep:xanue yueOHOro MaTepuaJia
[Tonsatue norapupmuveckoro ypasHeHus. Onepanus noTeHuupoBaHus. Tpu OCHOBHBIX | 6
METO/1a PELICHUS JIOTapU(PMUUECKUX YpaBHEHUI: QYHKIIMOHATIbHO-TpapUUECKU, METO
Tema 11.4 Peluenune MOTEHIMPOBAHHUS, METO/I BBEIEHUS HOBOM nepeMeHHOoH. Jlorapudpmuueckue
JorapuPMUIECKuX HEpPaBEHCTBA
ypaBHeHMH U HepaBeHCTB | KoMOMHMpOBaHHOE 3aHsATHE
Coaepixanue yueOHOIro MaTepuasa
AJNTOpUTM pellIeHUs] CUCTEMbI YpaBHEHHU . PaBHOCHMIIBHOCTB JIOTapu(pMUIECKIX 2
Tema 11.5 Cucremst YPaBHEHHH U HEPABEHCTB
JorapuPpMUUECKUX
. KomOunupoBanHoe 3aHiTHE
ypaBHEHUH
Tema 11.6 IIpogeccnonanbHO-0PHEHTHPOBAHHOE CO/IepKaHue (CoiepKaHNe MPUKJIAAHOTO
Jlorapudmsl B mpupose u Mo1y.1s1)
TEXHHUKE
ITpumenenue norapudma. Jlorapudpmudeckas cnupanis B npuposae. Ee marematnueckue | 2
CBOMCTBA
Tema 11.7 Coaeprxanue yueOHOIro MaTepuasa
Pemrenue 3agau. Pelnenne 3a1aq D)
Jlorapugmsr, Jlorapudpmuueckas Gpynkuus. Pemenne mpocTeimux norapuMUIECKUX ypaBHEHHII

OK1-0K07




Jlorapupmudeckast GyHkums

KontponbHas padota

Pa3gen 12. MHoxkecTBa. DjieMeHTHI Teopuu rpagos 8 OK1-OK 07
Tema 12.1 MHoxectBa Copep:kaHue y4eOHOTro MaTepuaa
ITonsitue MHoxecTBa. IlonMHOkecTBO. Oniepaiiy ¢ MHOKECTBaMU 2
KombunnpoBanHoe 3ansrue
Tema 12.2 IIpodeccnonanbHO-OPUEHTHPOBAHHOE COJlepPKaAHNeE (COMepP:KaHUe IPUKIIATHOTO
Ornepanuu ¢ MHOKECTBaMU MOLY. .lIil)
Onepanuu ¢ MHOXKeCTBaMu. PenieHne npukiajHbIx 3a1a4 2
Tewma 12.3 I'pachsr Cojep:kaHue y4eOHOT0 MaTepuasia
ITonsitue rpada. Csa3Hblil rpad, 1epeBo, HUKI rpad Ha TIOCKOCTH 2
Tema 12.4 Coaeprxanue yueOHOro MaTepuaJa
Pewenne 3anau. 0 . 2
repanuu ¢ MHOXXecTBaMu. OnucaHue peajibHbIX CUTYallUi ¢ TOMOIIBbE0 MHOKECTB.
MmuoxectBa, ['padsr u ux
NpUMEHEHYe [Tpumenenue rpadoB K PeMICHUIO 3a1a9
Paspnen 13. DineMeHThl KOMOMHATOPMKH, CTATHCTUKH M TEOPUHU BEPOATHOCTE 24 OK1-O0OK07
Tema 13.1 Conep:xanue yueOHOro MaTepuaJia
OCHOBHBICTIOHATHSA [lepectaHOBKH, pa3MeIlIEHUs, COUETAHMUS. 4
KOMOWHATOPHKH KoM6uHMpoBaHHOE 3aHsTHE.
Tema 13.2 Coaep:xanue yueOHOro MaTepuasa
CoOerTre. BeposTHOCTH CoBMecTHBIE U HECOBMECTHBIE COOBITHS. TeopeMbl O BEPOSATHOCTH CYMMBI COOBITHH. | 4
cobbITus. ClioxkeHue u
YMHO)EHHE BEPOSTHOCTEI VYcioBHAs BEpOATHOCTh. 3aBUCUMBbIE U HE3aBUCHMBbIE COOBITHA. TeopeMbl 0 BEpOSITHOCTH
MIPOU3BEICHUS COOBITUM.
KomOunupoBanHoe 3aHsTHe
Tema 13.3 BeposiTHOCTB IIpodeccnoHa/IbHO-OPHEHTHPOBAHHOE COJEp:KaHUE (CoaepkaHHe NPHUKJIAIHOIO
MO/1YJIAA)
EPO@GCCHOHMBHHX sa7auax OTHocHTeNbHAs YacTOTa COOBITHSA, CBOWCTBO ee ycroiumBoctu. Craructuyeckoe | 4
orpejiesieHue BepoATHOCTH. OlLleHKa BEPOSITHOCTU COOBITHS
Tema 13.4 Conep:kanue y4eOHOTo MaTepuaa
JluckpeTHas ciydaiiHast Bunel cnyuaiineix BenuuuH. OnpeneneHue NUCKPETHOW CIIy4aliHOM BENIWUYMHBL. 3akoH | 4

BEJIMYMHA, 3aKOH €¢
pacmpeeneHus

pacrnpeneneHnsi AMCKPETHOM CIIydyalHOW BEJIMYMHBI. Ee 4nCiioBbIe XapaKTEPUCTUKHU

KomMOuHMpoBanHoe 3aHsATHE

Tema 13.5

Coaep:xaHue yueOHOIro MaTepuaJia




3ajaun MaTeMaTHYECKOI Bapuanuonnsiii  pan.  Ilomuron wactor u  rucrorpamma.  Craructuueckue | 4
CTaTUCTHUKH
XapaKTePUCTHKU psAJla HAOII0AaeMbIX JTaHHBIX
KoMOuHMpoBaHHOE 3aHATHE
Tema 13.6 IIpodeccnonanbHO-OpHMEHTHPOBAHHOE COJep:KaHMe (coAep;KaHHMe TPHKJIATHOIO
CocrasiieHue TadauL u
MOLYJIsl)
JuarpaMm Ha IpPaKTHUKE
[lepBuunas 00pabOTKa CTAaTHUCTHYECKUX JaHHBIX. ['paduueckoe uX mperacraBieHue. | 2
Haxoxxaenne cpeHUX XapakTepUCTHK, HA0II0JaeMbIX JaHHBIX
Tewma 13.7 Conep:xanue yueOHOro MaTepuasa
Pemenue 3agay.
Pemenne 3agau «2neMeHThl KOMOUHATOPUKHU. COOBITHE, BEPOATHOCTH COOBITHS. 2
DNeMEeHThI
KOMOUHATOPHKH, CnoxxeHue 1 YMHOKEHUE BEPOSITHOCTEN»
CTaTUCTUKU U TEOPUH
BEPOATHOCTEM
Pa3gen 14. YpaBHeHus 1 HepaBeHCTBA 22 OK1-OK07
Tema 14.1 Coaep:xanue yueOHOro MaTepuaJia
PaBHOCHIIBHOCTD PaBHOCMIIBHOCTH ypaBHeHHMH U HepaBeHCTB. Ompenenenus. OCHOBHblE Teopemsl | 4
. PaBHOCHUIIBHBIX TEPEXO0JlaX B ypaBHEHHSIX M HepaBeHCTBax. OOIIMe METOAbI PelIeHHS
YpaBHEHUI U HEPABEHCTB. - .
YpaBHEHMH: TEpexo]l OT paBEeHCTBA (YHKIMM K pPABEHCTBY AapryMEHTOB JUId
O61ne METOBI PEUICHAS | \OHOTOHHBIX GYHKIUH, METO/ pa3joXKEHHUS Ha MHOXKUTEIH, METOJ BBEJCHUS HOBOU
MIEpEMEHHOH, PYHKIIMOHAIBHO-TpaduYeCcKUil METOA
KoMb6unnpoBanHoe 3aHsATHE
Tewma 14.2 Conep:xxaHue yueOHOro MaTepuaJia
I'pauueckuit meTon OO0mue MeToapl pelIeHUsT HEPaBEHCTB: MEpPeXo]] OT CpPaBHEHMs 3HaueHUN (yHKUuH K | 4
Pemenus ypaBHeHui, CPaBHEHUIO 3HAYEHHWI apryMEHTOB [Jsi MOHOTOHHBIX (DYHKIIH, METOJ HHTEPBAJIOB,
HEPABEHCTB ¢dbyHKMoHanbHO-rpaduueckuit meron. ['paduyeckuit mMeron pemieHus ypaBHEHHH u
HEPABEHCTB
KomOunnpoBanHoe 3aHsTHE
Tema 14.3 Coaeprxanue yueOHOIro MaTepuasa
YpaBHeHUs 1 Onpenenenne moayns. Packpeitne Mmonyns no onpeaenenuro. [Ipocreiimue ypaBuenus | 4

HEpPaBCHCTBA C MOAYJIEM

U HEPAaBEHCTBA ¢ MoayJieM. [IpuMeHeHne paBHOCWIBHBIX MEPEXOJ0B B ONpPEAEICHHBIX
TUIAX YPaBHEHUN U HEPABEHCTB C MOJYJIEM

KoMOuHMpoBaHHOE 3aHATHE

Tema 14.4

Coaep:xaHue yueOHOIro MaTepuaJia




YpaBHeHus u
HEPAaBEHCTBA C

3HaKOMCTBO ¢ napaMmeTpoM. [Ipocreiiire ypaBHEHNS] 1 HEPABEHCTBA C MApaMETPOM

KomOnunmpoBanHOE 3aHATHE

napaMeTpamu

Tema 14.5 IpogeccHoHATLHO-OPHEHTHPOBAHHOE COIePIKAaHME (COAePKAHNE TPUKIATHOTO
CocraBneHue U peuieHue | MOaYJIsi)

POEeCCUOHATBHBIX PenieHne TEKCTOBBIX 33/1a4 MPO(ECCHOHAIBHOTO COIEPIKAHUS 4
3aj1a4 c TIOMOIIBO

YpaBHEHUU

Tema 14.6 Conep:kanue y4eOHOIro MaTepuaa

Pewenne sazay. Pemenue 3anau «OO0I1e METOIBI PEIICHHS yPABHCHUH. Y PaBHEHUS 1 HEPABEHCTBA C 2
YpaBHeHUs 1 MOJIyJIEM | C ITapaMeTpaMmu»

HEPaBEHCTBA

ITpoMekyTOYHAS aTTeCTAlMSI JK3aMeH 6
KoncyabTanus 4
Bcero 316




3. YCJI0OBUS PEAJIM3ALIMHU ITPOT'PAMMBI JTUCHUTIJIMHBI

3.1. TpeGoBaHMsI K MUHHMAJIBHOMY MAaTePHAIbHO-TEXHHYECKOMY 00ecIedyeHH 0

Peanmzanus mporpaMmsl JUCHUIIIMHBI TPEOYET HAMMUNS ydeOHOTO KabnHeTa «MaTeMaTHKay

OobopynoBanue yyeOHOro kabuHera:

- MOCaJOYHBIC MECTA IO KOJIUYECTBY CTYJACHTOB,

- pabouee MeCTO TPEnoAaBaTeIs;

- KOMIIJICKT y’-Ie6H0-HaFJ'I$[)IHI)IX OCOOMIA.

TexHuuyeckue cpeacrea 06yqemm:

- KOMIBIOTEP C JIMIEH3NOHHBIM IIPOTPaAMMHBIM 00eCIeUeHHEM C BO3MOKHOCTBIO MTOAKIOUEHUS K I/IHCI)OpMaLII/IOHHO-

TENEKOMMYHHKAIIHOHHON ceTH «IHTepHET»; MyJIbTUMEINA ITPOEKTOP;

- HHTE€PAKTUBHAA JOCKa,

- MapKepHas AOCKa.

3.2. AudopmanuoHHoe odecneyenune o0yueHust

OcHoBHas1 IMTepaTypa:

1. Boromoios,

H.B. Anmrebpa u Hayaja aHajusa:

yuebHOe Tmoco0ue Ui CpemHero mpo)eCCHOHAIBHOTO

obpasoanmus / H. B. boromonoB. — Mocksa: MzmatensctBo HOpaiit, 2023. — 240 c. — (IIpodeccronamsHoe
obpazosanue). — ISBN 978-5-534-09525-8. — Tekcrt: anekrponHsIi / Obpa3oBarensHas miatdopma KOpaiit [caiit].
— URL: https://www.urait.ru/bcode/511954

Boromonos, H.B. T'eomerpusi: yuebHoe mocobue s cpeaHero mnpodeccuoHansHOro obpa3zoBaHus /
H. B. boromonoB. — Mockgsa : H3narensctBo FOpaiit, 2023. — 108 ¢. — (IIpodeccuonansHoe oOpa3oBaHue). —
ISBN 978-5-534-09528-9. — Tekcr : oanektpoHHblt // OOpa3oBarenpHas 1iatdopma HOpait [caiit]. —
URL: https://www.urait.ru/bcode/511955

JlomoJiIHUTeIbHAS JIUTEpaTypa:

BammvakoB M.U. Matematnka: yaeOHuK i ctya. yapexnennii CIIO/M.U.  bammakos. - 8-e u3z., crep. - M.:
W3narensckuit HeHTp «Akanemus», 2023. —256¢.

MopakoBud, A.I'. AnreOpa 1 Hadana MateMatndeckoro ananmsa. 11 kmace: B 2 4. Y. 1. YueOHUK 11 ydammxcs
00111600pa30BaTeNbHBIX YUpekKAeHUH (podmibHbIi ypoBeHb) / A.I'. Mopakosud, [1.B Cemenos. - M. : MHeMo31Ha,
2022. - 351 ¢. — ISBN 978-5-346-03199-4/

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA JUCIIUIIJINHBI

KOHTpOJ’[L 1 OIICHKA PE3YyJIbTAaTOB OCBOCHUA JUCHUIUIMHBI OCYHICCTBIACTCA IMMPENOAABATEIIEM B IMTPOLECCE TPOBCACHUA

IMPaKTUYCCKUX 3aHATHH H na6opaTopHHx pa60T, TECTUPOBAHUA, a TAKKE BBIITOJIHCHUA 06y11a}0umM1/1c;1 WHAWBUIYaJIbHBIX

3aJlaHUM, NMPOEKTOB, HCCIIEIOBAHUM.

JACMOHCTPUPOBATH IO 3aBEPHICHUN U3YUCHUA NUCHUIIINHBI.

Pe3ynbTaThl 00y4YeHUS OMPEIENAIOT, 9TO 00ydJaroImuecs MTOJDKHBI 3HATh, TOHUMATh U

Pe3yabTaThl 0CBOCHHS
AUCHUILINHBI

Pe3yabTaThl 0CBOEHHS
JHCIHHUIIMHBI HATIPABJIEHbI HA

(I)OpMI)I H METOJIbI OIICHKH



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

¢popmupoBanne

OK u IIK JIP
CdopMHPOBaHHOCTD OK. 01, OK. 08 JIp4,  JIP NHAMBUIYaTBHBINA YCTHBIH OTPOC C MTOCTAHOBKOM
TPEJICTABICHU 0 18, JIP 19 npo6aeMHbIX BorpocoB TecTupoBanue
MaTeMaTHKe — Kak — 4acTd Maremaruyueckuii [ukTanT MHAMBUAyanbHAs
MHPOBOH  KYJILTYPRI H O caMocTosATeNbHasl paboTa IpeIcTaBIeHHe
MECTe  MaTeMaTHKH B
. Pe3yJbTaTOB MpaKkTHYECKUX paboT3aimuTa
COBPEMEHHOU
OHMBUJIN3ALHAHN, O CIIOCO0ax TBOPUECKHX paboT
ONHCAHMS Ha 3amuTa HMHIUBUAYAJIBHBIX MpoekToB KoHTposbHas
MATEMATHYECKOM  SI3BIKE paboTaBrInoHeHNE YK3aMEHALMOHHBIX 3aaHUI
SIBJICHUI peasbHOTO MUpA;
ChopmupoBaHHOCTB OK. 02, OK. 06, OK. | JIP 13, | Pabora c MaTeMaTHIeCKUMH HUCTOYHUKAMHU
TpeICTaBICHAN o | 08, OK. 09 JIP14, JIP | mpodeccroHanbHON HANMpaBICHHOCTH B pe3yibTare
MaTeMaTHYECKUX 18 KOTOpOH y 00ydaromerocs CKJIaAbIBACTCs CBOC MHEHHE
MOHATHSIX KaK 0 U CBOSI OICHKa MareMmaTuyeckux (akrtoB. [lyOnnunble
BaKHEHIIINX BBICTYIIJICHHS BO BPEeMs YPOKOB, 3aIUTa NMPAKTHYECKUX
MaTeMaTHYECKUX MOJIEINAX, pabor. [TyOmryHas 3ammra HCclleI0BaTeIbCKUX PadoT;
MO3BOJIIOIUX ONHUCHIBAThH TectupoBanue
51 HA3y4aTh pasHble Marematuueckuit JUKTAHT NunuBupayanbHas
npouecchl W SIBJICHUS, caMoCToOATeNbHAsl PabdoTa MpEeACTaBlICHUE pPEe3yJbTaTOB
MOHMMaHHE BO3MOXKHOCTH NpPaKTHYECKUX paboT
AKCHOMAaTHYIECKOTO
MOCTPOCHHUS
MaTeMaTHYECKUX TEOpuii;
Brnanenue metogamu | OK. 07 JIP 14, JIP | Co3gaHue IMpOEKTOB B paMKax ypoKa, NMOMCK M aHAIu3
JI0OKa3aTENbCTB " 18, JIP19 HUCTOYHWKOB wuHpopMmamuu, pabota ¢ 3amadaMu
ITOPUTMOB penIeHns; npodeccHoHaIEHOM HAaNPaBICHHOCTH.
YMEHHE WX MPUMEHSATH, TectupoBanue
MPOBOJUTH JOKA3aTEJIbHbIE Marematuueckuit JUKTaHT WHpuBunyanbHast
pacCyxieHud B XOHC caMoCTOATeNbHAsl PabdoTa INpEeACTaBICHNUE PE3yIbTATOB
penieHus 3aaad; MPaKTHYECKUX padoT
Bnanenue crangaptaeivu | OK. 03, OK. 04 JIP18, JIP | I'pynnoBoe u CaMOCTOSITEJIbHOE pelieHue
NpUEMaMH PeIIeHHs 19 panMoHaNBHEIX M HMPPALMOHANBHBIX, MOKa3aTEIbHBIX,
panroHaAIBHBIX U CTENICHHBIX, TPUTOHOMETPUYECKHX  ypPaBHCHHH U
UPPALOHATBHBIX, HEpaBEHCTB, UX CHUCTEM;
MOKa3aTeJbHBIX, TectupoBanue
CTEINICHHBIX, MaremaTH4decKuii JIUKTAHT WnpuBunyansHas
TPUTOHOMETPUIECKHUX caMOoCTOATeNbHAsI paboTa INpeACTaBlICHNE PE3yIbTATOB
ypaBHEHHI U HEPABEHCTB, MPaKTHYECKUX padoT
UX CHCTEM;
WCIIOJIb30BaHUE TOTOBBIX
KOMIIBIOTEPHBIX
IporpaMM, B TOM UHUCIIE
JUIs IOUCKA ITyTH PELIeHUs
U WJUTIOCTPALUK PELIeHUS
YpaBHEHH U HEPABEHCTB,
CdopmMHpOBaHHOCTD OK. 03 JIP14, JIP | I'pynnoBoe M caMOCTOSATENbHOE PELICHHE 33JaHUN Ha
HpeCcTaBIeHUN 06 | OK. 06 13, JIP 18 HaxOXJICHWE  NPOM3BOJHBIX M  IE€pPBOOOpa3HBIX
OCHOBHBIX nonsartusx, | OK. 08 ¢GyHKIMHA. BpIMOMTHEHNE NPAaKTHYECKUX 3aJaHUd  C
UeIx u MeTomax YCTHBIM WJIA TIICEMEHHBIM OTBETOM.
MaTEeMaTHYECKOTO TectupoBaHue
aHaIN3a; MaremaTuueckui JIUKTaHT WnpuBunyanbHas
caMoCTosATeNbHAsl pabdoTa IMpeaCTaBlICHUE PE3yJbTaTOB
MPAKTHIECKUX paboT
Bnanenue ocHoBHbIMH | OK .4 JIP 18, JIP | I'pynnoBoe u CaMOCTOSTEIILHOE pelieHue




HOHATUSAMH O IUIOCKHX M
MPOCTPAaHCTBEHHBIX
TeOMEeTPUIECKUX (QHUTypax,
HX OCHOBHBIX CBOMCTBaX;
c(hOpMHPOBAHHOCTH
yYMEHHs pAaclo3HaBaTh Ha
yepTexax, MOACIIX H B
peajbHOM MUpe
reomMerpuieckue Qurypsr;
NPUMEHEHHE  M3YYEHHBIX
CBOHCTB T'€OMETPUYECKUX
¢uryp u dopmyn s
pelIeHns] TeOMETPHYECKUX
3ajad W 3amad C
HIPaKTHIECKAM
COZIepKaHUEM;

OK.09

19

reOMETPUUYECKUX 3a/a4.
TectupoBaHue

Marematuueckuit OUKTAHT NunuBuayaneHas

CaMOCTOsTEeNIbHAs PaboTa MPEACTABICHUE PE3YJIbTATOB

MPaKTHYECKUX paboT.

CdopMHUpOBaHHOCTD
IpeACTaBICHNN 0
mporeccax MU - ABICHHSAX,
HUMEIOIUX BEPOSTHOCTHBIN
xXapaxrep, 0
CTaTUCTHYECKHX
3aKOHOMEPHOCTAX B
pearbHOM MUpE, 06
OCHOBHBIX HMOHATHUSX
31IEMEHTapHON TEOpUH
BEPOSITHOCTEH; YMEHUH
HaXOIWUTb M OLICHUBATb
BEPOSATHOCTH HACTYILICHHS
COOBITHI B TpoOCTEHIITNX
MPAaKTHYECKUX CHUTYaIUsIX
u OCHOBHBIE
XapaKTePUCTHKH
CIIy4yalHbIX BEJIUYMH;

OK.04
OK.09

JIP 13, JIP
14, JIP 18

['pynnoBoe u caMOCTOATENbHOE pELIECHHE 3axad I0

Teopuu BEpOATHOCTEN U MATEMATUUECKONW CTATUCTHKE.
TectupoBanue

MaremaTnueckuid IUKTaHT MHIuBUIyanbHas

caMoCTOsATeNbHas paboTa MpeCTaBICHNE Pe3yIIbTaTOB

MPAaKTUIECKUX padoT

Bnanenue HaBBIKAMH
HCIIOIB30BAaHUSI  TOTOBBIX
KOMITBIOTEPHBIX MPOTPaMM
TIPY peICHUN 33124

OK.05

JIP18, JIP
19, JIP 20

IMowuck 1 aHaTU3 UHPOPMAITUH 110 PA3IHYHBIM Pa3aeiiamMm
MareMaTuku B ceTu VHTepHeT W Ha Apyrux
3EKTPOHHBIX HOCUTEIISX.

TectupoBanue
MaremaTtuyecKkuii JOUKTAHT NunuBuayanpHas
CaMOCTOsITENIbHAs paboTa TPEJCTaBICHUE PE3YJIbTATOB
MPAaKTUYECKUX paboT




